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NOTE. 

The  alphabetical  arrangement  in  the  first  portion  of  this  volume  is 
followed  by  another  containing  the  additional  and  supplementary  information. 
When  referring  to  any  subject,  it  is  therefore  necessary  to  consult  both. 


of  the  large  molars  is  smaller  than  any  of  the  other  four,  and  of  a 
cylin  Ideal  form,  somewhat  compressed  or  flattened  on  the  sides;  the 
second  is  rounder;  the  third  and  fourth  are  each  composed  of  two 
similar  cylinders,  as  it  were,  soldered  together;  and  the  last  is  a 
simple  cylinder,  like  the  first  and  second.  Immediately  in  front  of 
these  are  the  small  or  false  molars,  which,  falling  annually,  vary  in 
number  according  to  the  individual.  Properly  speaking,  the  teeth 
of  these  animals  are  destitute  of  real  root3,  and  are  therefore,  like 
the  tusks  of  the  elephant,  and  the  incisors  of  the  rodentia,  capable  of 
being  indefinitely  increased,  by  the  deposit  of  new  matter  on  the 
under  extremity,  to  counterbalance  the  continual  wear  of  the  upper 
surface. 

In  the  form  of  the  extremities  the  Orycteropus  resembles  the 
armadillos  still  more  nearly  than  in  the  nature  of  its  dental  system. 
The  legs  are  remarkably  short  and  stout ;  the  feet  plantigrade  (that 
is  to  say,  the  animal  walks  upon  the  whole  sole  of  the  foot,  as  in  man 
and  the  bear,  instead  of  bringing  the  point  of  the  toe  only  in  contact 
with  the  ground,  as  may  be  observed  in  the  dog,  horse,  &c.)  ;  and  the 
toes,  of  which  there  are  four  on  the  fore  feet  and  five  on  the  hind,  are 
armed  with  extremely  large  and  powerful  claws,  flattened  horizon- 
tally, and  scooped  or  hollowed  out  on  the  under  surface,  so  as  to  form 
a  most  efficient  instrument  for  digging  and  burrowing  beneath  the 
surface  of  the  earth.  This  process  is  still  further  facilitated  by  the 
oblique  form  of  the  anterior  extremities,  arising  from  the  unequal 
length  of  the  toes ;  the  two  interior  being  considerably  longer  than 
the  others,  and  the  whole  diminishing  gradually  from  the  index  (or 
toe  corresponding  with  the  fore-finger)  outwards.  In  other  parts  of 
its  anatomy  the  Orycteropus  resembles  both  the  armadillos  and  the 
ant-eaters,  and  particularly  in  the  form  and  structure  of  the  stomach 
and  alimentary  canal.  The  reader  who  is  desirous  of  further  informa- 
tion upon  these  subjects  may  consult  Cuvier's  '  Lecons  d'  Anatomie 
Compare^,'  and  his  great  work,  '  Sur  les  Ossemens  Fossiles,'  from 
which  the  details  here  given  are  for  the  most  part  abridged. 

The  only  species  of  this  curious  genus  with  which  zoologists  are  at 
present  acquainted  is  the  Aard-Vark  (Orycteropus  Capensis).  It  is  an 
animal  extremely  common  in  some  parts  of  Southern  Africa,  though, 
from  its  nocturnal  habits  and  extreme  timidity,  it  is  not  so  frequently 
seen  as  many  others  which  are  in  reality  scarcer.  Its  colonial  name 
of  aard-vark,  or  earth-pig,  by  which  it  is  known  among  the  Dutch 
inhabitants  of  the  Cape  of  Good  Hope,  is  derived  as  well  from  its 
habit  of  burrowing  as  from  the  general  appearance  which  it  bears,  at 
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Aard-Vark  (Orycteropus  Capensis). 

covered  in  like  manner  with  a  glutinous  saliva,  which  firmly  retains 
the  ants,  upon  which  the  animal  lives,  and  prevents  those  which  once 
come  in  contact  with  it  from  escaping  afterwards.  The  ears  are  large, 
erect,  and  pointed;  and  the  eyes,  which  are  of  moderate  size,  are 
situated  between  them  and  the  snout,  about  two-thirds  of  the  distance 
from  the  extremity  of  the  latter.  The  body  of  the  aard-vark  is  thick 
and  corpulent;  the  limbs  short  and  remarkably  strong;  the  hide 
thick,  tough,  and  nearly  naked,  having  only  a  few  stiff  hairs,  of  a 
pale  reddish-brown  colour,  thinly  scattered  over  it,  excepting  on  the 
hips  and  thighs,  where  they  are  more  numerous  than  elsewhere.  The 
tail  is  about  half  the  length  of  the  body  and  head  together,  and,  like 
the  body,  is  nearly  naked  ;  it  is  extremely  thick  and  cylindrical  at  the 
base,  but  decreases  gradually  towards  the  extremity,  and  ends  in  a  sharp 
point. 

Thus  formed,  the  aard-vark  is  in  all  respects  admirably  fitted  for  the 
station  which  nature  has  assigned  to  it  in  the  grand  economy  of  the 
animal  kingdom.  It  feeds  entirely  upon  ants,  and  in  this  respect 
fulfils  the  same  purposes  in  Southern  Africa  which  is  executed  by  the 
Pangolins  in  Asia,  the  Myrmccophaga  in  America,  and  the  Echidna  in 
Australia. 

These  insects  raise  mounds  of  an  elliptical  figure,  to  the  height  of 
three  or  four  feet  above  the  surface  of  the  ground  ;  and  so  numerous 
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AARD-VARK  (Orycteropus,  Geoffroy),  in  Zoology,  a  genus  of 
animals  belonging  to  the  class  Mammalia,  and  order  Edentata. 
The  Orycteropus  is  now  separated  from  the  Myrmecophaga,  or 
Ant-Eaters  of  Linnaeus,  with  which  it  had  been  formerly  associated. 
In  its  anatomical  structure  it  bears  a  much  closer  relation  to  the 
armadillos  than  to  any  other  quadrupeds,  not  even  excepting  the 
ant-eaters,  with  which  it  was  formerly  associated.  Like  these  animals, 
the  Orycteropus  is  provided  with  large  and  powerful  claws,  for  digging 
up  roots  and  insects,  and  for  forming  subterraneous  burrows ;  and, 
like  them,  has  neither  incisors  nor  canine  teeth.  Its  molar  teeth, 
however,  are  altogether  peculiar,  both  in  form  and  structure,  and 
have  no  resemblance  to  the  teeth  of  any  other  known  animal.  Of 
these  there  are  five  large  ones  on  each  side  (both  in  the  upper  and 
under  jaws),  which  are  always  permanent ;  and  a  variable  number  of 
from  one  to  three  smaller  ones,  placed  in  front  of  the  others,  and  appa- 
rently representing  the  false  molars  of  ordinary  quadrupeds.  The  first 
of  the  large  molars  is  smaller  than  any  of  the  other  four,  and  of  a 
cylindrical  form,  somewhat  compressed  or  flattened  on  the  sides;  the 
second  is  rounder;  the  third  and  fourth  are  each  composed  of  two 
similar  cylinders,  as  it  were,  soldered  together ;  and  the  last  is  a 
simple  cylinder,  like  the  first  and  second.  Immediately  in  front  of 
these  are  the  small  or  false  molars,  which,  falling  annually,  vary  in 
number  according  to  the  individual.  Properly  speaking,  the  teeth 
of  these  animals  are  destitute  of  real  roots,  and  are  therefore,  like 
the  tusks  of  the  elephant,  and  the  incisors  of  the  rodentia,  capable  of 
being  indefinitely  increased,  by  the  deposit  of  new  matter  on  the 
under  extremity,  to  counterbalance  the  continual  wear  of  the  upper 
surface. 

In  the  form  of  the  extremities  the  Orycteropus  resembles  the 
armadillos  still  more  nearly  than  in  the  nature  of  its  dental  system. 
The  legs  are  remarkably  short  and  stout ;  the  feet  plantigrade  (that 
is  to  say,  the  animal  walks  upon  the  whole  sole  of  the  foot,  as  in  man 
and  the  bear,  instead  of  bringing  the  point  of  the  toe  only  in  contact 
with  the  ground,  as  may  be  observed  in  the  dog,  horse,  &c.) ;  and  the 
toes,  of  which  there  are  four  on  the  fore  feet  and  five  on  the  hind,  are 
armed  with  extremely  large  and  powerful  claws,  flattened  horizon- 
tally, and  scooped  or  hollowed  out  on  the  under  surface,  so  as  to  form 
a  most  efficient  instrument  for  digging  and  burrowing  beneath  the 
surface  of  the  earth.  This  process  is  still  further  facilitated  by  the 
oblique  form  of  the  anterior  extremities,  arising  from  the  unequal 
length  of  the  toes ;  the  two  interior  being  considerably  longer  than 
the  others,  and  the  whole  diminishing  gradually  from  the  index  (or 
toe  corresponding  with  the  fore-finger)  outwards.  In  other  parts  of 
its  anatomy  the  Orycteropus  resembles  both  the  armadillos  and  the 
ant-eaters,  and  particularly  in  the  form  and  structure  of  the  stomach 
and  alimentary  canal.  The  reader  who  is  desirous  of  further  informa- 
tion upon  these  subjects  may  consult  Cuvier's  '  Lecons  d'  Anatomie 
Oomparee,'  and  his  great  work,  '  Sur  les  Ossemens  Fossiles,'  from 
which  the  details  here  given  are  for  the  most  part  abridged. 

The  only  species  of  this  curious  genus  with  which  zoologists  are  at 
present  acquainted  is  the  Aard-Vark  (Orycteropus  Capensis).  It  is  an 
animal  extremely  common  in  some  parts  of  Southern  Africa,  though, 
from  its  nocturnal  habits  and  extreme  timidity,  it  is  not  so  frequently 
seen  as  many  others  which  are  in  reality  scarcer.  Its  colonial  name 
of  aard-vark,  or  earth-pig,  by  which  it  is  known  among  the  Dutch 
inhabitants  of  the  Cape  of  Good  Hope,  is  derived  as  well  from  its 
habit  of  burrowing  as  from  the  general  appearance  which  it  bear3,  at 
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first  sight,  to  a  small,  short-legged  pig.  This  animal,  when  full  grown, 
measures  about  three  feet  five  inches  from  the  snout  to  the  origin  of 
the  tail ;  the  head  is  eleven  inches  long ;  the  ears  six  inches  ;  and  the 
tail  one  foot  nine  inches.  The  head  is  long  and  attenuated ;  the  upper 
jaw  projects  beyond  the  lower,  and  ends,  as  in  the  common  hog,  in 
a  truncated  callous  snout,  having  the  nostrils  pierced  in  the  end  of 
it ;  the  mouth  is  small  for  the  size  of  the  animal,  and  the  tongue  flat 
and  slender,  not  cylindrical  as  in  the  true  ant-eaters,  nor  capable  of 
being  protruded  to  such  an  extent  as  in  these,  animals :  it  is,  however, 


Aard-Vark  (Orycteropus  Capensis). 

covered  in  like  manner  with  a  glutinous  saliva,  which  firmly  retains 
the  ants,  upon  which  the  animal  lives,  and  prevents  those  which  once 
come  in  contact  with  it  from  escaping  afterwards.  The  ears  are  large, 
erect,  and  pointed;  and  the  eyes,  which  are  of  moderate  size,  are 
situated  between  them  and  the  snout,  about  two-thirds  of  the  distance 
from  the  extremity  of  the  latter.  The  body  of  the  aard-vark  is  thick 
and  corpulent;  the  limbs  short  and  remarkably  strong;  the  hide 
thick,  tough,  and  nearly  naked,  having  only  a  few  stiff  hairs,  of  a 
pale  reddish-brown  colour,  thinly  scattered  over  it,  excepting  on  the 
hips  and  thighs,  where  they  are  more  numerous  than  elsewhere.  The 
tail  is  about  half  the  length  of  the  body  and  head  together,  and,  like 
the  body,  is  nearly  naked  ;  it  is  extremely  thick  and  cylindrical  at  the 
base,  but  decreases  gradually  towards  the  extremity,  and  ends  in  a  sharp 
point. 

Thus  formed,  the  aard-vark  is  in  all  respects  admirably  fitted  for  the 
station  which  nature  has  assigned  to  it  in  the  grand  economy  of  the 
animal  kingdom.  It  feeds  entirely  upon  ants,  and  in  this  respect 
fulfils  the  same  purposes  in  Southern  Africa  which  is  executed  by  the 
Pangolins  in  Asia,  the  Myrmecophaga  in  America,  and  the  Echidna  in 
Australia. 

These  insects  raise  mounds  of  an  elliptical  figure,  to  the  height  of 
three  or  four  feet  above  the  surface  of  the  ground  ;  and  so  numerous 
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are  these  gigantic  ant-hills  in  some  parts  of  Southern  Africa,  that  they 
are  frequently  seen  extending  over  the  plains  as  far  as  the  eye  can  reach, 
and  so  close  together  that  the  traveller's  waggon  can  with  difficulty  pass 
between  thern.  They  abound  more  especially  in  the  Zeurevelden,  or 
sour  districts,  so  called  from  producing  a  kind  of  sour  grass ;  are  seldom 
found  on  the  karroos  or  downs,  and  never  in  very  dry  or  woody  districts. 
By  constant  exposure  to  the  rays  of  a  powerful  tropical  sun  they  become 
so  hard  and  indurated  on  the  outer  surface  that  they  easily  support  the 
weight  of  three  or  four  men,  and  even  a  loaded  waggon  will  sometimes 
pass  over  without  crushing  them.  Internally  these  mounds  are  of  a 
spongy  structure,  something  resembling  a  honeycomb,  and  are  so  com- 
pletely saturated  with  animal  oil  that  they  inflame  without  difficulty, 
and  are  an  excellent  substitute  for  wood  or  coal. 

Wherever  ant-hills  abound  the  aard-vark  is  sure  to  be  found  at  no 
great  distance.  He  constructs  a  deep  burrow  in  the  immediate  vicinity 
of  his  food,  and  changes  his  residence  only  after  he  has  exhausted  his 
resources.  The  facility  with  which  he  burrows  beneath  the  surface 
of  the  earth  is  said  to  be  almost  inconceivable.  We  have  already 
seen  how  admirably  his  feet  and  claws  are  adapted  to  this  purpose; 
and  travellers  inform  us  that  it  is  quite  impracticable  to  dig  him  out, 
as  he  can  in  a  few  minutes  bury  himself  at  a  depth  far  beyond  the 
reach  of  his  pursuers ;  and,  further,  that  his  strength  is  so  great  as 
to  require  the  united  efforts  of  two  or  three  men  to  drag  him  from  his 
hole.  When  fairly  caught,  however,  he  is  by  no  means  retentive  of  life, 
but  is  easily  dispatched  by  a  slight  blow  over  the  snout.  The  aard- 
vark  is  an  extremely  timid,  harmless  animal,  seldom  removes  to  any 
great  distance  from  his  burrow,  being  slow  of  foot  and  a  bad  runner, 
and  is  never  by  any  chance  found  abroad  during  the  daytime.  On 
the  approach  of  night  he  sallies  forth  in  search  of  food,  and,  repairing 
to  the  nearest  inhabited  ant-hill,  scratches  a  hole  in  the  side  of  it  just 
sufficient  to  admit  his  long  snout.  Here,  after  having  previously 
ascertained  that  there  is  no  danger  of  interruption,  he  lies  down, 
and,  inserting  his  long  slender  tongue  into  the  breach,  entraps  the 
ants,  which  fly  to  defend  their  dwellings  upon  the  first  alarm,  and, 
mounting  upon  the  tongue  of  the  aard-vark,  get  entangled  in  the 
glutinous  saliva,  and  are  swallowed  by  whole  scores  at  a  time.  If 
uninterrupted,  he  continues  this  process  till  he  has  satisfied  his 
appetite ;  but  on  the  slightest  alarm  he  makes  a  precipitate  retreat, 
and  seeks  security  at  the  bottom  of  his  subterranean  dwelling.  Hence 
it  is  that  these  animals  are  seldom  seen  even  in  thoseparts  of  the  country 
in  which  they  are  most  numerous.  Like  other  nocturnal  animals,  which 
pass  the  greater  part  of  their  lives  in  sleeping  and  eating,  they  become 
exceedingly  fat,  and  their  flesh  is  considered  to  be  a  wholesome  and 
palatable  food.  The  hind-quarters,  particularly  when  cut  into  hams 
and  dried,  are  held  in  great  esteem. 

AARD-WOLF  (Proteles,  Is.  Geof.),  in  Zoology,  a  genus  of  digitigrade 
carnivorous  mammals,  founded  by  M.  Isidore  Geoffroy  St.  Hilaire,  for 
the  purpose  of  giving  a  place  to  a  new  and  singular  quadruped  brought 
some  years  ago  from  Caffraria  by  the  traveller  Delalande.  This 
genus  is  interesting  to  the  zoologist,  as  forming  the  intermediate  link 
which  connects  the  civets  with  the  dogs  and  hyaenas — three  genera 
which  have  hitherto  stood,  as  it  were,  insulated  from  surrounding 
groups,  and  widely  separated  from  one  another.  The  dogs  and  hyaenas, 
indeed,  had  been  united  a  short  time  previous,  by  the  discovery  of  an 
intermediate  species  in  the  same  locality  which  has  since  produced  the 
Proteles;  but  it  is  this  latter  species  alone,  which,  uniting  the  cha- 
racters of  all  these  three  genera,  enables  us  to  trace  their  natural 
affinities,  and  to  assign  to  them  their  proper  position  in  the  scale  of 
existence. 

To  the  external  appearance  and  osteological  structure  of  an  hyaena 
this  truly  singular  animal  unites  the  head  and  feet  of  a  fox,  and 
the  intestines  of  a  civet.  Its  teeth  are  remarkable  :  the  permanent 
canines  are  tolerably  large,  but  the  molars  are  small,  and  separated 
by  intervals.  It  has  five  toes  on  the  fore  feet,  and  four  only  on  the 
hind  ;  the  innermost  toe  of  the  fore  foot  is  placed,  as  in  the  dogs,  at 
some  distance  above  the  others,  and  therefore  never  touches  the  ground 
when  the  animal  stands  or  walks.  The  legs  also  are  completely  digiti- 
grade ;  that  is  to  say,  the  heel  is  elevated,  and  does  not  come  into 
contact  with  the  surface,  as  in  man  and  other  similarly  formed  animals, 
which  walk  upon  the  whole  sole  of  the  foot,  and  are  thence  said  to  be 
plantigrade.  It  is  of  great  importance  to  remark  the  difference  between 
these  two  modifications  of  the  locomotive  organs,  because  they  have  a 
very  decided  and  extraordinary  influence  upon  the  habits  and  economy 
of  animal  life.  Digitigrade  animals,  which  tread  only  upon  the  toes, 
and  carry  the  heel  considerably  elevated  above  the  ground,  have  much 
longer  legs  than  plantigrade  animals,  and  are,  therefore,  especially 
fitted  for  leaping  and  running  with  great  ease  and  rapidity.  Accord- 
ingly, it  will  be  observed  that  the  horse,  the  stag,  the  antelope,  the 
dog,  and  other  animals  remarkable  for  rapidity  of  course,  partake 
strongly  of  this  formation  ;  and  even  their  degree  of  swiftness  is  accu- 
rately measured  by  the  comparative  elevation  of  the  heel.  Inattentive 
observers  sometimes  misapprehend  the  nature  of  this  peculiar  con- 
formation of  the  extremities  of  digitigrade  animals,  and  are  apt  to 
confound  the  hough  with  the  ankle,  and  to  mistake  for  the  knee  what 
is  really  the  heel  of  the  animal.  Thus  we  have  heard  it  said  that,  in 
the  hind  legs  of  the  horse,  the  knee  was  bent  in  a  contrary  direction 
to  that  of  man.  This  is  by  no  means  true  :  a  little  attention  to  the 
succession  of  the  different  joints  and  articulations,  will  show  that  what 


is  called  the  cannon-bone  in  the  horse,  and  other  digitigrade  animals 
in  reality  corresponds  to  the  instep  in  man ;  and  that  what  is  generally 
mistaken  for  the  knee  really  represents  the  heeL 

In  the  particular  case  of  the  Proteles  the  natural  effect  of  the  digiti- 
grade formation  is,  in  some  degree,  lessened  by  the  peculiar  structure 
of  the  fore  legs,  which,  contrary  to  the  general  rule  observable  in  most 
other  animals,  are  considerably  longer  than  the  hind.  In  this  respect, 
also,  the  Proteles  resembles  the  hyaenas ;  and  in  both  genera  this 
singular  disproportion  between  the  anterior  and  posterior  extremities 
abridges  the  velocity  properly  due  to  their  digitigrade  conformation. 
This  genus  contains  but  a  single  species. 


Aard-Wolf  (Proteles  Lalandii). 

The  A  ard-  Wolf,  or  Earth-Wolf  (Proteles  Lalandii,  Is.  Geof. ;  Viverra 
cristata,  Sparr.),  is  so  called  by  the  European  colonists  in  the  neighbour- 
hood of  Algoa  Bay,  in  South  Africa,  the  locality  in  which  M.  Delalande 
procured  his  specimens  of  this  animal.  The  size  of  the  aard-wolf  is 
about  that  of  a  full-grown  fox,  which  it  further  resembles  in  its  pointed 
muzzle ;  but  it  stands  higher  upon  its  legs,  its  ears  are  considerably 
larger  and  more  naked,  and  its  tail  shorter  and  not  so  bushy.  At  first 
sight  it  might  be  easily  mistaken  for  a  young  striped  hyaena,  so  closely 
does  it  resemble  that  animal  in  the  colours  and  peculiar  markings  of 
its  fur,  and  in  the  mane  of  long  stiff  hair  which  runs  along  the  neck 
and  back  ;  indeed,  it  is  only  to  be  distinguished  by  its  more  pointed 
head,  and  by  the  additional  fifth  toe  of  the  fore  feet.  The  fur  is  of  a 
woolly  texture  on  the  sides  and  belly,  but  a  mane  of  coarse  stiff  hair, 
six  or  seven  inches  in  length,  passes  along  the  nape  of  the  neck  and 
back,  from  the  occiput  to  the  origin  of  the  tail,  and  is  capable  of  being 
erected  or  bristled  up,  like  that  of  the  hyaena,  when  the  animal  is 
irritated  or  provoked.  The  general  colour  of  the  fur  is  pale  cinereous 
(ash-coloured),  with  a  slight  shade  of  yellowish  brown  ;  the  muzzle  is 
black  and  almost  naked,  or  covered  only  with  a  few  long  stiff  mous- 
taches. Around  the  eyes,  and  on  each  side  of  the  neck,  are  dark 
brown  marks  ;  eight  or  ten  bands  of  the  same  colour  pass  over  the  body 
in  a  transverse  direction,  exactly  as  in  the  common  striped  hyaena ; 
and  the  arms  and  thighs  are  likewise  marked  with  similar  transverse 
stripes.  The  legs  and  feet  are  of  an  uniform  dark  brown  in  front, 
and  gray  behind.  The  long  hairs  of  the  mane  are  gray,  with  two 
broad  rings  of  black,  the  second  of  which  occupies  the  point ;  those 
of  the  tail  are  similarly  marked,  and  equally  long  and  stiff;  whence 
it  appears  as  if  the  mane  and  tail  were  clouded  with  an  alternate 
mixture  of  black  and  gray.  The  ears  are  gray  on  the  interior  surface, 
and  dark  brown  on  the  outer. 

In  its  habits  and  manners  the  aard-wolf  resembles  the  fox  :  like 
that  animal,  it  is  nocturnal,  and  constructs  a  subterraneous  burrow, 
at  the  bottom  of  which  it  lies  concealed  during  the  daytime,  and  only 
ventures  abroad  on  the  approach  of  night,  to  search  for  food  and  satisfy 
the  other  calls  of  nature.  It  is  fond  of  the  society  of  its  own  species  ; 
at  least,  many  individuals  have  been  found  residing  together  in  the 
same  burrow ;  and,  as  they  are  of  a  timid  and  wary  character,  they 
have  generally  three  or  four  different  entrances  to  their  holes  ;  so  that, 
if  attacked  on  one  side,  they  may  secure  a  retreat  in  an  opposite  direc- 
tion. Notwithstanding  the  disproportionate  length  of  their  fore  legs, 
they  are  said  to  run  very  fast ;  and  so  strong  is  their  propensity  to 
burrow,  that  one  of  M.  Delalande's  specimens,  perceiving  itself  about 
to  be  run  down  and  captured,  immediately  ceased  its  flight,  and  began 
to  scratch  up  the  ground,  as  if  with  the  intention  of  making  a  new 
earth. 

M.  Isidore  Geoffroy  St.  Hilaire  has  bestowed  upon  this  species  the 
name  of  Proteles  Lalandii,  but  Sparrman  and  Levaillant  mentioned 
the  aard-wolf  long  before  the  date  of  M.  Delalande's  journey ;  and 
the  former  has  not  only  described  it  with  tolerable  accuracy,  but  has 
even  ascertained  its  true  generic  characters.  (Sparrman's  '  Travels,' 
vol.  ii.,  p.  177.) 

In  the  'Second  Voyage'  of  Levaillant,  vol.  ii.,  p.  360,  mention  is 
likewise  made  of  this  animal  under  the  appellation  of  '  Loup  de  Terre, 
which  is  a  simple  translation  of  its  colonial  name,  aard-wolf. 

Sparrman  mentions  having  found  ants  in  the  stomach  of  the  Proteles, 
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and  these  insects,  it  may  be  observed,  are  also  a  favourite  food  of 
the  bear. 

ABDOMEN,  the  Belly,  from  dbdo,  to  hide,  because  it  conceals  or 
hides  its  contents.  The  last  syllable  is  only  a  termination.  The 
Lower  Belly,  Imus  Venter,  Alvus,  Oaster,  &c.  &c,  are  synonymous. 

The  human  body  is  divided  by  anatomists  into  three  portions — the 
iiead,  the  trunk,  and  the  extremities.  The  head  and  trunk  enclose 
cavities  'which  contain  the  organs  or  the  instruments  by  which  the 
most  important  functions  of  the  living  body  are  performed.  The  trunk 
forms  two  cavities,  the  superior  of  which  is  termed  the  Thorax  or 
Chest,  and  the  lower  constitutes  the  Abdomen. 

In  the  artificial  skeleton  nothing  is  shown,  because  nothing  remains 
except  the  mere  framework  of  the  body,  or  the  bones ;  but  in  the 
natural  state,  when  the  soft  parts  remain  as  well  as  the  bones,  there 
is  a  complete  partition  between  the  cavity  of  the  chest  and  that  of  the 
abdomen  (jig.  St.,  1,  2).  This  partition  is  effected  by  means  of  an  organ 
which  is  termed  the  Diaphragm  (fig.  I.,  1,  2),  a  name  derived  from  a 
Greek  word  signifying  to  divide.  The  diaphragm  is  composed  partly 
of  membrane,  but  chiefly  of  muscle  (Fig.  II.)  It  is  placed  transversely 
across  the  trunk  at  about  its 
middle  portion,  dividing  it 
into  two  pretty  nearly  equal 
halves  (Fig.  I.)  But  the  dia- 
phragm is  a  moveable  body  ; 
it  is,  in  fact,  one  of  the  main 
organs  of  respiration  :  its  chief 
function  consists  in  alternately 
increasing  and  diminishing  the 
capacity  of  the  thorax  and 
abdomer  for  the  purpose  of 
respiration.  But  since  the  very 
partition  which  separates  these 
two  cavities  from  each  other  is 
perpetually  changing  its  rela- 
tive position — now  encroaching 
upon  the  one,  and  now  upon 
the  other — it  is  obvious  that 
their  natural  capacity  must  be 
constantly  varying. 

The  cavity  of  the  abdomen 
is  bounded  above  by  the 
diaphragm  (Fig.  I.,  1, 2),  below 
by  the  bones  of  the  Pelvis  or 
basin  (Fig.  I.,  3,  3),  which 
may  be  considered  as  belonging 
to  the  bones  of  the  lower  ex- 
tremities, before  and  at  the 
sides  by  the  abdominal  muscles, 
behind  partly  by  the  muscles 
of  the  loins,  and  partly  by  the 
bone  of  the  spine.  The  Spine 
is  composed  of  a  number  of 
separate  bones,  each  of  which  is  termed  a  Vertebra.  The  vertebrae  are 
firmly  united  together,  and  by  their  union  form  what  is  commonly 
called  the  back-bone,  termed  by  anatomists  the  Spinal  Column,  or  the 
Vertebral  Column. 

The  cavity  of  the  abdomen  is  lined  throughout  by  a  thin,  but  dense, 
firm,  and  strong  membrane,  termed  the  Peritoneum,  from  a  Greek 
word  signifying  to  extend  around. 

We  have  thus  spoken  of  the  abdomen  as  a  cavity,  but  without 
explanation  this  mode  of  expression  may  occasion  misconception. 
During  the  state  of  life  there  is 
no  cavity.  The  abdomen  is  always 
completely  full.  Ithas  been  stated 
that  the  diaphragm  alternately 
enlarges  and  diminishes  the  space 
proper  to  the  abdomen ;  but  the 
abdominal  and  lumbar  muscles, 
which  form  so  large  a  part  of  the 
boundaries  of  the  abdomen  in 
front,  at  the  sides  and  behind,  in 
like  manner,  alternately  contract 
and  relax.    The  consequence  is, 
that  a  firm  and  uniform  pressure 
is  at  all  times  maintained  upon 
the  whole  contents  of  the  abdo- 
men, so  that  there  is  always  the 
most  exact  adaptation  of  the  con- 
taining to  the  contained  parts,  Fig.  II.— Diaphragm,  removed  from  its 
aud  of  the  viscera  one  to  the     natural  situation  between  the  Chest 
other,  not  the  slightest  space  or     and  Abdomen, 
cavity  ever  intervening,  either 

between  the  walls  of  the  abdomen  and  its  viscera,  or  between  one 
viscus  and  another.  By  the  cavity  of  the  abdomen,  therefore,  is  not 
meant  what  the  expression  might  at  first  view  seem  to  denote,  namely, 
a  void  or  empty  space ;  but  the  term  is  merely  employed  to  mark 
the  extent  of  the  boundary  within  which  the  abdominal  viscera  are 
enclosed. 


Fio.  I. 


The  abdomen,  for  practical  purposes,  is  artificially  mapped  out  into 
the  f6llowing  regions. 

Two  imaginary  lines  are  drawn  across  the  abdomen,  one  of  which 
is  supposed  to  extend  from  about  the  seventh  rib  on  one  side  to  the 
same  point  on  the  opposite  side  (Fig.  III.,  1,  1).  The  second  line  is 
supposed  to  extend  from  the  fore  part  of  the  large  bone  of  the  pelvis 
to  the  same  projecting  point  on  the  other  side  (2,  2).  These  lines  mark 
out  three  large  and  distinct  spaces  (3,  4,  5).  The  space  above  the 
upper  line  is  termed  the  Epigastric  Region  (3).  The  space  below  tha 
lower  line  is  termed  the  Hypogastric  Region  (5).  The  space  included 
between  the  two  lines  is  termed  the  Umbilical  Region  (4). 

Two  lines  are  next  supposed  to  extend  vertically,  one  on  each  side, 
from  between  the  seventh  rib  to  the  prominence  formed  by  the  large 
bone  of  the  pelvis  (Fig.  III.,  6,  6).  By  these  vertical  lines  the  tLree  first 
regions  are  still  further 
subdivided  in  the  follow- 
ing manner : — The  right 
and  left  parts  of  the 
Epigastric  Region  form 
two  distinctregions  (7,7) ; 
these  are  termed  the  right 
and  left  Hypochondriac 
Regions  (7,  7) ;  while  the 
central  part  retains  the 
name  of  the  Epigastric 
Region  (3).  In  like  man- 
ner the  right  and  left 
parts  of  the  Umbilical 
Region  form  two  distinct 
regions  (8,  8),  which  are 
termed  the  Lumbar  Re- 
gions (8,  8),  while  the 
central  part  retains  the 
name  of  the  Umbilical 
Region  (4).  Moreover, 
the  right  and  left  parts  of 
the  Hypogastric  Region 
are  at  the  same  time  each 
divided  into  two,  which 
are  termed  the  Iliac  Re- 
gions (9,  9),  while  the 
central  part  is  termed  the 
Region  of  the  Pubis  (5). 

The  term  Abdomen, 
as  applied  by  entomolo- 
gists to  Insects,  has  a 
somewhat  different  signification  from  the  same  term  when  applied 
to  other  animals,  being  used  for  the  whole  portion  of  the  body 
of  an  insect  behind  the  corselet  (thorax),  and  including  the  back  as 
well  as  the  belly.  It  consists,  in  most  cases,  of  a  number  of  ring3 
without  any  jointed  members  for  locomotion,  and  uniformly  encloses 
a  portion  of  the  intestines,  though  sometimes  but  a  very  small  one. 
These  rings,  or  very  short  hollow  cylinders,  are  severally  united  with 
each  other  by  a  joint,  by  a  membrane,  or  sometimes  by  an  intimate 
junction,  the  exact  line  of  which  is  not  very  apparent.  The  rings  in 
some  cases,  as  in  the  grub  of  the  chameleon-fly,  slide  into  one  another 
like  the  tubes  of  an  opera-glass.  Each  ring  is  technically  termed  a 
segment  (tegmentum),  virtually  composed  of  two  principal  pieces,  which, 
when  distinct,  are  termed  arches ;  the  upper  the  arch  of  the  back,  the 
under  the  arch  of  the  belly.  In  some  cases  these  two  portions  are  not 
distinct,  but,  when  they  are  so,  the  two  borders  usually  come  into 
contact.  When  they  do  not,  but  remain  free,  one  usually,  more  or 
less  overlaps  the  other,  as  in  bees.  In  caterpillars,  grubs,  and  wingless 
insects,  such  as  the  flea,  where  the  joining  of  the  corselet  with  the 
abdomen  is  not  apparent,  the  abdomen  may  always  be  known  by  the 
legs  never  being  jointed  with  it ;  and  in  caterpillars  it  usually  consists 
of  all  the  body  behind  the  six  fore  legs,  which  are  always  on  the 
corselet. 

ABDOMINALES,  in  Zoology,  the  name  of  a  group  of  fishes,  to  which 
different  naturalists  have  attached  a  more  or  less  extensive  signification, 


Fig  III. 


Salmon,  given  as  a  specimen  of  the  family  of  Abdominales. 

according  to  the  particular  principles  of  then-  several  systems.  The 
classification  of  fishes  given  by  Linnseus  is  founded  upon  the  presence 
and  position  of  the  ventral  fins  (those  of  the  belly)  in  relation  to  the 


7 


ABELE  TREE. 


ABIES. 


pectoral  (those  of  the  breast) ;  and  these  he  regards  as  analogous  to 
the  fore  and  hind  members  of  quadrupeds,  and  to  the  wings  and  feet 
of  birds.  Linnoeus  includes,  in  his  order  Abdominales,  all  those  species 
which  have  the  ventral  fins  placed  behind  the  pectoral,  or  upon  the 
abdomen,  the  cartilaginous  fishes  alone  excepted ;  which,  after  the 
example  of  Ray,  Willoughby,  and  Artedi,  he  very  properly  considers 
as  forming  an  order  apart.  This  arrangement  is  not  now  generally 
adopted,  but  the  term  Abdominales  denotes  a  family,  or  subdivision, 
of  malacopterygious  (or  soft-finned)  fishes,  only ;  and,  in  this  restricted 
sense,  includes  the  greater  number  of  the  fresh-water  species,  as  well 
as  those  which,  like  the  salmon,  periodically  migrate  from  the  ocean 
to  deposit  their  spawn  in  fresh-water  lakes  and  rivers.  M.  Cuvier 
subdivides  this  family  into  five  subordinate  groups,  all  of  which  he 
has  defined  by  appropriate  and  unequivocal  characters.  He  denomi- 
nates these  sub-families,  Cyprinoides,  Siluro'ides,  Salmono'ides,  Clupeoides, 
and  Lucioides  respectively,  from  the  carps,  silures,  salmons,  herrings, 
and  pikes,  the  typical  genera  from  which  their  characters  are  severally 
taken. 

ABELE  TREE,  in  Botany,  the  English  name  of  the  Populus  alba. 

[POPULUS.] 

ABELMOSCHUS,  in  Botany,  a  genus  of  the  Mallow  tribe,  usually 
referred  to  Hibiscus.  [Hibiscus.] 

ABERDEVINE  {Carduelis  spinus,  Cuvier ;  Fringilla  ligurina, 
Ranzani),  sometimes  called  the  Siskin,  a  well-known  song-bird, 
which  has  some  resemblance  to  the  green  variety  of  the  canary- 
bird,  but  there  is  considerable  difference  in  individual  birds  with 
respect  to  the  brightness  of  colouring.  The  colours  of  the  male 
in  full  plumage  are  as  follows  :  top  of  the  head,  black ;  ear  coverts, 
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dusky ;  a  line  above  the  eyes  ;  sides  of  neck,  throat,  and  chest,  lemon 
yellow ;  back  and  shoulders,  dark  olive  green,  with  obscure  dusky 
dashes;  quills,  brown,  with  an  oblique  yellow  bar  and  another 
above,  produced  by  the  yellow  edging  of  the  greater  coverts  ;  flanks, 
dusky,  with  a  few  brown  dashes ;  rump,  yellow,  slightly  washed 
with  green ;  two  middle  tail  feathers,  dark  brown,  the  rest  yellow, 
tipped  with  brown;  bill  and  legs,  brown  colour.  Length,  4|  inches. 
Tail,  short  and  forked.  The  plumage  of  the  female  is  less  bright  and 
decidedly  marked. 

Sepp  has  delineated  the  nest  of  the  aberdevine  in  the  cleft  of  an 
oak,  built  with  dry  bent  mixed  with  leaves,  and  profusely  lined  with 
feathers  ;  the  base  neatly  rounded,  and  the  feathers  projecting  above 
the  rim,  and  concealing  the  eggs,  which  are  blueish-white,  speckled 
with  purplish  red,  like  those  of  the  goldfinch.  Temminck,  again, 
says  it  builds  in  the  highest  branches  of  the  pine. 

It  breeds  in  the  north  of  Europe,  and  only  visits  Britain,  Germany, 
and  France  in  the  autumn  and  winter.  It  is  represented  in  some 
books  as  very  irregular  in  its  migration,  particularly  to  this  country ; 
but  we  suspect  that  this  opinion  has  arisen  from  irregular  obser- 
vation, for,  since  our  attention  has  been  directed  to  the  subject,  we 
have  remarked  its  arrival  about  Lee,  in  Kent,  to  be  almost  as  regular 
as  the  departure  of  the  swallows,  which  takes  place  about  the  same 
time.  During  its  winter  stay  with  us,  the  aberdevine  feeds  chiefly  on 
the  seeds  of  the  birch  and  alder. 

As  a  cage-bird  it  is  frequently  paired  with  the  canary,  to  produce 
what  are  termed  mule-birds  ;  but  it  is,  besides,  a  lively  and  persevering 
songster. 

ABIES,  in  Botany  (the  Fir),  a  genus  of  trees  of  the  Coniferous  tribe, 
well-known  for  the  valuable  timber  which  is  produced  by  many  of  the 
species.  It  was  formerly  considered  a  part  of  the  genus  Pinus  ;  but 
modern  botanists  have  made  it  a  distinct  genus.  The  English  appel- 
lation is  the  Saxon  furh^wudu,  fir-wood. 


Generic  Character. 

Flowers  monoecious. 

Males.  Catkins  simple,  solitary,  terminal,  or  axillary.  Stamens 
obtuse,  and  often  callous  at  the  apex,  terminated  by  a  jagged 
membrane. 

Females.  Catkins  somewhat  cylindrical ;  their  scales  two-flowered, 
imbricated,  and  having  frequently  at  their  base  externally  a  bractea, 
which  is  either  very  short  or  lengthened  beyond  the  scales  themselves, 
and  terminated  by  a  taper  point. 

Cones  more  or  less  cylindrical ;  the  scales  imbricated  and  woody, 
but  not  thickened  at  the  extremity;  seeds  ending  in  a  membra- 
nous wing. 

Embryo  about  the  length  of  the  seed,  with  several  closely-packed 
cotyledons. 

Trees  of  various  sizes,  usually  with  a  straight,  conical,  undivided 
trunk,  from  which  proceed  spreading,  horizontal,  or  drooping  branches, 
arranged  in  a  pyramidal  manner.  Leaves  either  solitary,  or  collected 
in  little  fascicles,  deciduous  or  evergreen. 

From  Pinus  (the  Pine-Tree)  Abies  (the  Fir-Tree)  is  obviously 
distinguished  by  its  more  pyramidal  form,  and  by  its  leaves  arising 
singly  from  around  the  stem,  not  by  twos  or  threes,  or  a  greater 
number,  from  out  of  a  membranous  shrivelling  sheath,  as  well  as  by 
the  characters  in  the  fructification  above  described.  Its  species  form 
four  very  natural  tribes,  of  the  first  of  which,  the  Silver  Fir  may  be 
taken  as  the  representative  ;  of  the  second,  the  Norway  Spruce  ;  of  the 
third,  the  Larch  ;  and  of  the  fourth,  the  Cedar  of  Lebanon.  As  most 
of  these  are  interesting,  either  for  the  excellence  of  their  wood  or  as 
objects  of  ornament,  we  shall  briefly  notice  those  that  are  at  present 
best  known.  Those  who  wish  for  further  information  should  consult 
Mr.  Lambert's  '  Monograph  of  the  Genus  Pinus,'  L.  C.  Richard's 
'  Me'moire  sur  les  Coniferes,'  Michaux's  '  Histoire  des  Arbres  Forestiers 
de  l'Ame'rique  Septentrionale,'  Loudon's 'Arboretum  et  Fruticetum 
Britannicum.' 

Sect.  I. — Silver  Firs. 

Leaves  growing  singly  round  the  branches,  and  all  turned  towards 
one  side. 

Abies  Picea,  the  Silver  Fir  (Abies  pectinata,  De  Candolle ;  Pinus 
Picea,  Linnasus).  Leaves  arranged  like  the  teeth  of  a  comb,  some- 
what emarginate,  of  a  whitish  colour  underneath.  Cones  erect, 
with  very  blunt  closely-pressed  scales,  which  are  much  shorter  than 
the  taper-pointed  inflexed  bracts.    It  is  a  native  of  the  mountains  of 


Silver  Fir  (Abies  Picea). 


the  middle  and  south  of  Europe,  in  stony,  dry,  exposed  situations. 
Its  favourite  district  seems  to  be  on  the  Pollino  and  in  the  forest  of 
Rubia,  in  the  kingdom  of  Naples,  where  it  is  found  in  all  its  grandeur, 
often  growing  from  130  to  150  feet  in  height,  and  richly  meriting  the 
name  pulcherrima  (most  beautiful),  applied  to  it  by  Virgil.  This  tree 
is  readily  known  by  its  leaves  having  their  points  all  turned  towards 
the  sky,  and  being  mealy  underneath,  as  well  as  by  its  long,  erect, 
stalkless  cones,  of  a  greenish-purple  colour,  bristling  with  reflexed 
taper  points  of  the  bracts  that  subtend  the  scales.    It  is  the  Sapin 
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of  the  French.  Planks  of  indifferent  quality,  on  account  of  their 
softness,  are  sawn  from  its  trunk,  which  also  yields  Burgundy  pitch 
and  Strasburg  turpentine.  For  its  successful  cultivation  in  this 
country  it  requires  strong  land,  such  as  will  suit  the  oak,  and  a 
sheltered  situation ;  it  will  then  become  a  very  large  tree.  From  a 
communication  to  Mr.  Lambert,  it  appears  that  trees  have  been  felled 
which,  at  100  years  of  age,  contained  six  loads,  or  240  cubic  feet,  of 
timber.  It  is  said  by  some  to  grow  slowly  for  the  first  fifteen  years, 
but  afterwards  with  great  rapidity.  A  plant  in  Woburn  Park  is 
recorded  to  have  grown  for  110  years  at  the  rate  of  one  foot  in  height 
and  nearly  three  and  a  half  cubic  feet  per  annum.  Its  trunk  some- 
times arrives  at  150  feet  in  height,  and  six  feet  in  diameter. 

Antiquarians,  not  considering  that  this  plant  is  the  real  Abies 
pulcherrima  of  Virgil,  and  of  the  Roman  authors,  have  lost  themselves 
in  vain  attempts  to  reconcile  the  declaration  of  Caesar  ('  De  Bel.  Gal.,' 
v.  12),  that  he  found  in  Britain  all  the  tree3  of  Gaul,  except  the  beech 
and  abies,  with  the  well-known  fact  that  fir-wood  is  abundant  in  our 
ancient  mosses,  and  has  been  met  with  even  beneath  the  foundations 
of  Roman  roads.  What  Caesar  meant  was,  no  doubt,  that  he  did  not 
meet  with  the  silver  fir  in  Britain.  Of  the  pine  he  says  nothing,  and 
therefore  it  is  to  be  presumed  that  he  found  it. 

Abies  Sibirica,  the  Siberian  Silver  Fir  (Pinus  Sibirica  and  Pinus 
Pichta  of  the  gardens).  Scarcely  anything  certain  has  been  pub- 
lished of  this  tree,  which,  according  to  Linnaeus,  Mr.  Lambert,  and 
others,  is  the  same  as  the  Abies  picea.  Gmelin  describes  it  as  a  native 
of  all  parts  of  Siberia  as  far  as  58°  N.  lat.  in  mountainous  regions, 
especially  in  the  upper  country  lying  between  the  Irtish  and  the  Ob, 
where  it  forms  dense  woods. 

Abies  grandis,  Great  Californian  Fir  (Pinus  grandis,  Douglas  and 
Lambert).  Leaves  long,  narrow,  very  blunt,  whitish  beneath,  all 
turned  one  way.  Cones  oblong,  erect,  rather  curved,  with  very  broad, 
uneven,  downy  scales,  which  are  longer  than  the  bracteae.  Found,  by 
Mr.  Douglas,  in  low  moist  valleys  in  northern  California,  where  it 
attains  the  height  of  200  feet.  The  wood  is  soft,  white,  and  of  inferior 
quality.  Cones  from  three  to  four  inches  long ;  bracts  very  short, 
jagged,  two-lobed,  with  a  short  intermediate  point. 

Abies  batsamea,  the  Balm  of  GileadFir  (Abies  balsamif era,  Michaux; 
Pinus  balsamea,  Lambert).  Leaves  flat,  silvery-white  beneath,  either 
emarginate  or  entire  at  the  point,  all  curved  towards  the  upper  side. 
Cones  cylindrical,  oblong,  erect,  purple,  with  rounded,  even,  undi- 
vided scales.  Found,  along  with  Abies  nigra  and  Abies  alba,  in  the 
coldest  parts  of  North  America,  but  always  in  detached  indivi- 
duals, never  in  large  masses.  It  extends  also  along  the  ridge  of  the 
Alleghanies  as  far  as  the  crests  of  the  mountains  of  North  Carolina, 
[t  forms  a  small  slender  tree,  rarely  more  than  40  feet  high,  with  a 
diameter  of  from  12  to  15  inches.  The  cones  are  four  to  five  inches 
long,  and  about  an  inch  in  diameter.  Its  wood  is  light,  of  a  pale 
yellow  colour,  and  but  slightly  resinous ;  it  is  of  little  value,  and  is 
chiefly  split  up  into  staves  for  fish-barrels.  The  English  name  has 
been  given  in  consequence  of  a  resemblance  between  the  clear  trans- 
parent greenish-yellow  turpentine,  which  is  obtained  from  numerous 
cysts  in  its  bark,  and  the  Balm  of  Gilead  of  the  shops.  The  turpentine 
is  commonly  known  under  the  name  of  Canadian  Balsam.  In 
England  this  is  a  small  tree  of  very  ornamental  appearance  when 
young,  on  the  skirts  of  plantations,  but  it  rarely  acquires  any 
considerable  size. 

Abies  nobilis,  Large-Bracted  Fir  (Pinus  nobilis,  Douglas  and  Lam- 
bert). Leaves  very  numerous,  falcate,  all  turned  one  way,  of 
nearly  the  same  colour  on  both  sides.  Cones  oblong,  erect,  with 
rounded  broad  scales  concealed  by  the  long  wedge-shaped  two-lobed 
jagged  scales,  which  are  bent  back,  and  terminate  abruptly  in  a  rigid 
elongated  point.  It  is  a  majestic  tree,  forming  vast  forests  upon  the 
mountains  of  northern  California,  where  it  was  found  by  Mr.  Douglas. 
The  timber  is  said  to  be  of  excellent  quality.  The  cones  are  about 
six  inches  long. 

Abies  Frazeri,  the  Double  Balsam  Fir  (Pinus  Frazeri,  Pursh  and 
Lambert).  Leaves  linear,  emarginate,  silvery-white  beneath.  Cones 
oblong,  squarrose.  Bracts  somewhat  leafy,  inversely  cordate,  mucronate, 
reflexed.    A  native  of  the  mountains  of  Carolina  and  Pennsylvania. 

Abies  Webbiana,  Webb's  Fir  (Pinus  Webbiana,  Wallich  and  Lam- 
bert; Pinus  spectabilis,  Lambert).  Leaves  linear,  solitary,  flat,  all- 
spreading,  and  turned  one  way,  silvery-white  beneath,  with  a  deep 
notch  at  the  extremity.  Cones  oblong,  erect,  obtuse,  with  very  broad, 
rounded,  even  scales.  According  to  the  account  of  Captain  Webb, 
who  first  discovered  it,  this  remarkable  species  attains  the  height  of 
80  or  90  feet,  with  a  diameter  near  the  ground  of  3  or  4  feet.  Its 
wood  seems  to  be  valuable.  From  what  has  been  reported  of  its 
general  appearance,  it  is  probably  one  of  the  most  interesting  species 
that  has  yet  been  discovered.  Inhabiting  the  colder  regions  of  northern 
India,  and  found  among  plants  which  are  more  Siberian  in  their 
character  than  Indian,  there  can  be  no  reasonable  doubt  of  its  being 
well  able  to  withstand  the  rigour  of  the  winters  of  this  country. 

Abies  Canadensis,  the  Hemlock  Spruce  Fir  (Michaux  ;  Pinus  Cana- 
densis, Lambert).  Leaves  flat,  arranged  irregularly  in  two  rows ; 
when  young  downy,  as  well  as  the  young  slender  branches.  Cones 
very  small,  ovate,  sharp-pointed,  with  rather  acute,  even,  entire  scales  : 
seeds  very  small. — The  most  northerly  situation  in  which  this  tree  is 
found  is  about  Hudson's  Bay,  in  lat.  51°.    Near  Quebec  it  forms 


extensive  forests ;  in  Nova  Scotia,  New  Brunswick,  Vermont,  and  the 
upper  part  of  New  Hampshire,  it  is  extremely  common  ;  but  in  the 
middle  and  southern  states  of  North  America  it  is  confined  to  the 
Alleghanies  and  their  dependent  ridges,  where  it  inhabits  the  sides  of 
torrents  and  the  bleakest  situations.  It  is  a  noble  species,  rising  to 
the  height  of  70  or  80  feet,  and  measuring  from  2  to  3  feet  in  diameter. 
It  appears  to  be  of  slow  growth,  not  arriving  at  its  full  dimensions  in 
less  than  200  years.  When  from  25  to  30  feet  high  its  form  is  exceed- 
ingly elegant,  but  when  old  its  huge  limbs  are  apt  to  be  rent  and 
broken  by  winds  and  snow;  and  their  naked  stumps,  sticking  out 
beyond  the  young  and  verdant  foliage,  give  the  trees  an  air  of  decre- 
pitude and  decay.  The  wood  is  of  little  value,  being  neither  sound 
nor  durable.  The  bark  is  valuable  for  tanning  ;  mixed  with  oak-bark, 
it  is  said  to  be  much  better  than  oak-bark  alone. 

Abies  Brunoniana,  the  Deciduous  Silver  Fir  (Pinus  Brunoniana, 
Wallich;  P.  dumosa,  Lambert).  Leaves  flat,  all  turned 
one  way,  serrulate  towards  the  points,  covered  beneath 
with  a  milk-white  bloom.  Cones  terminal,  erect, 
ovate,  blunt,  very  small,  with  lax,  ovate,  very  blunt 
scales. — Found  in  the  northern  parts  of  India  in  the 
provinces  of  Nepaul,  Bootan,  and  Gossain  Than.  It 
is  a  tree  70  or  80  feet  high,  with  a  clear  trunk  of 
from  15  to  20  feet,  and  a  spreading  very  branchy 
head.  The  wood  is  of  bad  quality,  being  liable  to 
warp. 

Abies  religiosa,  the  Sacred  Mexican  Fir  (Pinus 
religiosa,  Humboldt  and  Kunth).  Young  branches 
quite  smooth.  Leaves  arranged  in  two  rows,  sharp-  Cone  of  A.  Bruno. 
pointed,  covered  beneath  with  a  glaucous  bloom.  niana. 
Found  by  Humboldt,  on  the  lower  hills  of  Mexico,  at  an  elevation 
of  4000  feet.  Deppe  and  Schiede  found  it  upon  the  cold  moun- 
tains of  Orizaba,  at  the  highest  limit  of  arborescent  vegetation.  It 
is  described  as  a  lofty  tree,  resembling  A  bies  picea  and  Abies  balsamea, 
from  which  it  is  distinguished  by  its  sharp-pointed  leaves.  The  flowers 
are  unknown.  The  branches  are  used  for  adorning  the  churches  in 
Mexico.  According  to  Mr.  Lambert,  the  cones  are  like  those  of  the 
cedar  of  Lebanon,  but  smaller,  and  almost  black. 

Abies  hirtella,  the  Hairy  Fir  (Pinus  hirtella,  Humboldt  and  Kunth). 
Young  branches  covered  with  hairs.  Leaves  arranged  in  two 
rows,  flat,  acute,  covered  with  glaucous  bloom  beneath.  Known 
only  from  the  incomplete  account  of  Humboldt,  who  found  it  on  the 
mountains  of  Mexico,  growing  at  an  elevation  of  between  8000  and 
9000  feet.  He  describes  it  as  a  small  tree,  three  or  four  times  as  high 
as  a  man. 

Abies  Smithiana,  the  Indian  Silver  Fir  (Pinus  Smithiana,  Wallich). 
Leaves  slender,  four-cornered,  whitish  beneath,  a  little  turned  towards 
one  side,  dark  green,  from  one 
inch  to  one  and  a  half  long.  Cones 
from  four  to  six  inches  in  length, 
erect,  ovate-oblong,  with  obovate, 
rounded,  even  scales.  A  native  of  the 
slopes  of  the  Himalaya  Mountains.  It 
is  a  tree  of  enormous  size,  with  nearly 
opposite  branches,  covered  with  short 
down,  and  so  arranged  as  to  form 
generally  two  rows. 

Sect.  II. — Spruce  Firs. 

Leaves   growing  singly  round  the 
branches,  and  all  spreading  equally. 

Abies  excelsa,  the  Norway  Spruce 
Fir  (De  Candolle;  Pinus  abies,  Lin- 
naeus). Leaves  scattered,  some- 
what four-cornered,  mucronate. 
Cones  cylindrical,  pendulous,  with 
blunt,  wavy,  slightly-toothed  scales. 
It  is  a  native  of  the  mountainous 
parts  of  the  north  of  Europe,  where 
it  sometimes  constitutes,  as  in  Nor- 
way, the  principal  timber.  It  is 
found  all  over  Siberia  as  high  as  70" 
N.  lat.,  in  which  region  it  is  a  certain 
sign  of  the  presence  of  springs  of 
fresh  water,  for  it  is  only  seen  in 
moist  and  springy  places.  When 
growing  singly  in  rich  soil,  separated 
from  other  trees,  this  forms  one  of 
the  most  beautiful  objects  that  can 
be  imagined,  with  its  long  drooping 
branches  touching  the  very  ground, 
and  its  regularly  pyramidal  figure  : 
but  in  other  situations,  in  plantations  where  the  trees  are  crowded 
and  deprived  of  their  lower  branches  by  want  of  light  and  air,  it 
becomes,  after  nine  or  ten  years,  an  inelegant  plant  of  little  value 
except  to  be  cut  for  poles.  When  in  perfection  (and  occasionally 
it  arrives  at  its  greatest  perfection  in  this  country),  it  acquires  a 
stature  of  150  feet.    Its  wood  is  of  a  white  colour,  of  a  fine  even 


Cone  of  the  Indian  Silver  Fir. 


11 


ABIES. 


ABIES. 


12 


grain,  and  very  durable  :  in  the  market  it  ia  known  under  the  name 
of  White  Deal  or  Christiania  Deal.  In  Norway  it  arrives  at  maturity 
in  70  or  80  years.  Trees  of  such  an  age  are  what  are  usually  cut 
down  for  exportation,  aad  each  yields  on  an  average  three  pieces  of 


Norway  Spruce  Fir  (Abies  excelsa). 

timber,  eleven  or  twelve  feet  long.  The  Spruce  is  readily  known  by 
its  leaves  of  one  uniform  dull  green  colour,  spread  equally  round  the 
branches,  and  by  its  long  pendant  cones. 

Abies  orientalis,  the  Oriental  Fir  (Pinus  orientalis,  Linnaeus  and 
Lambert).  Leaves  very  short,  uniformly  imbricated,  quadrangular, 
with  a  callous  point.  Cones  ovate,  cylindrical,  pendulous,  their 
scales  somewhat  rhomboid.  To  botanists  this  is  known  chiefly  by 
a  figure  published  by  Mr.  Lambert  after  a  drawing  by  Aubriet,  the 
draughtsman  who  accompanied  Tournefort  in  his  journey  to  the 
Levant.  It  was  found  by  that  traveller  in  the  mountains  south-east 
of  Trebisond,  above  the  convent  of  St.  John.  It  has  been  subsequently 
met  with  by  Russian  botanists  in  the  woods  of  Mingrelia,  and  was 
seen  near  Teflis  by  Sir  Gore  Ouseley;  but  little  has  been  added  to 
our  knowledge  of  the  species.  The  young  branches  are  said  to  be 
hairy.  The  leaves  are  very  short  and  dense.  The  cones  are  small 
and  pendulous,  of  an  ovate,  tapering  figure. 

Abies  alba,  the  White  Spruce  Fir  (Michaux;  Pinus  alba,  Lam- 
bert). Leaves  rather  glaucous,  spreading  equally  round  the  branches, 
four-cornered,  somewhat  pungent.  Cones  narrow,  oval,  tapering 
towards  the  point,  with  even  undivided  scales.  Found  along  with 
Abies  nigra  in  the  colder  regions  of  North  America.  According  to 
Michaux  it  does  not  advance  so  far  to  the  northward  as  that  species, 
from  which  it  is  known  not  only  by  its  smaller  size,  the  trunks  rarely 
exceeding  40  or  50  feet  in  height,  but  also  by  the  bluish  cast  which 
characterises  the  foliage,  and  which  gives  it  a  much  lighter  appearance 
than  the  sombre  A  bies  nigra.  Dr.  Richardson,  however,  states  that 
it  was  the  most  northerly  tree  observed  in  Franklin's  first  Polar 
J ourney.  The  timber  is  of  inferior  quality.  From  the  fibres  of  the 
root,  macerated  in  water,  the  Canadian  Indians  prepare  the  thread 
with  which  they  sew  together  the  birch-bark  that  forms  their  canoes. 
Its  resin  is  also  used  to  render  the  seams  water-tight.  The  bark  is 
said  to  be  occasionally  used  for  tanning. 

Abies  nigra,  the  Black  Spruce  Fir  (Michaux;  Pinus  nigra  and 
rubra,  Lambert).  Leaves  spreading  equally  round  the  stem,  short, 
four-cornered.  Cones  ovate-oblong,  obtuse,  with  ragged  rounded 
scales.  It  is  a  native  of  the  most  inclement  regions  of  North  America, 
especially  in  swampy  situations  and  in  the  valleys  between  ridges  of 
low  hills,  where  the  soil  is  deep,  black,  and  humid.  In  such  situations 
are  found  the  finest  forests  of  this  species,  and  there,  although  the 
trees  are  so  crowded  together  as  often  not  to  be  more  than  four  or 
five  feet  apart,  the  timber  arrives  at  the  height  of  70  or  80  feet,  with 
a  diameter  of  from  15  to  20  inches.  The  firs  in  the  landscapes  of 
northern  scenery  illustrating  Franklin's  first  '  Polar  Expedition '  are 
of  this  species,  which,  however,  Dr.  Richardson  did  not  observe 
higher  than  65°  N.  lat.  The  trunk  is  remarkable  for  the  perfect  regu- 
larity with  which  it  diminishes  from  the  base  upwards.  The  head  is 
of  a  regularly  pyramidal  figure,  the  branches  spreading  almost  horizon- 
tally, and  not  inclining  towards  the  earth,  as  in  the  Norway  Spruce. 
The  timber  is  of  great  value,  on  account  of  its  strength,  lightness,  and 


elasticity.  It  is  employed  for  the  yards  of  ships ;  and  in  America,  in 
districts  where  the  oak  is  scarce,  also  for  their  knees  ;  floors  are 
occasionally  laid  with  it,  but  it  is  not  well  adapted  for  this  usage,  as 
the  planks  are  apt  to  split.  From  its  young  branches  is  extracted  the 
Essence  of  Spruce,  so  well  known  as  a  useful  antiscorbutic  in  long 
voyages.  According  to  Mr.  Lambert,  the  curious  Dwarf  Spruce,  called 
Pinus  clanbrasiliana,  is  probably  a  variety  of  Abies  nigra. 

Abies  Douglasii,  the  Douglas  Fir  (Pinus  taxifolia,  Lambert; 
Pinus  Douglasii).  Leaves  spreading  equally,  deep  green,  whitish 
beneath,  obtuse.  Cones  cernuous,  ovate-oblong,  with  rather  uneven 
cartilaginous  scales,  much  shorter  than  the  bracts,  which  are  three- 
toothed,  the  lateral  teeth  being  membranous,  with  the  intermediate 
ones  much  longer  and  more  rigid.  According  to  Mr.  Douglas,  the 
discoverer  of  this  gigantic  species,  it  is  found  in  immense  forests  in 
North- West  America  from  43°  to  52°  N.  lat.  The  trunks  vary  from 
two  to  ten  feet  in  diameter,  and  from  100  to  180  feet  in  height. 
Occasionally  it  arrives  at  still  greater  dimensions.  It  is  an  evergreen 
tree,  with  an  erect  taper  trunk,  which  when  old  is  covered  with  a 
rugged  bark  from  six  to  nine  inches  thick,  abounding  in  a  clear 
yellow  resin,  and  making  excellent  fuel.  The  young  branches  have 
their  bark  filled  with  receptacles  of  resin,  as  in  the  Balm  of  Gilead. 


Conn  of  Douglas  Fir. 

The  timber  is  heavy,  firm,  of  as  deep  a  colour  as  yew,  with  very 
few  knots,  and  not  in  the  least  liable  to  warp.  The  growth  is  exceed- 
ingly rapid. 

A  considerable  number  of  plants  of  this  important  species  are  now 
scattered  among  the  parks  and  woods  of  this  country,  some  hundreds 
having  been  raised  and  distributed  by  the  Horticultural  Society ;  it 
appears  to  suit  this  climate  perfectly,  and  to  be  likely  to  prove  mora 
valuable  than  even  the  larch  itself,  being  evergreen,  and  fully  as  hardy. 

Abies  Menziesii,  the  Menzies  Fir  (Pinus  Menziesii,  Douglas  and 
Lambert).  Leaves  very  short,  rigid,  rather  sharp-pointed,  whitish 
beneath,  spreading  regularly  round  the  stem,  very  deciduous.  Cones 
oblong,  composed  of  very  lax,  ragged,  retuse,  ovate,  thin  scales,  much 
longer  than  the  narrow,  serrated,  concealed  bracteae.  Buds  ovate, 
acute,  covered  with  resin.  It  is  a  native  of  Northern  California,  where 
it  was  found  by  Mr.  Douglas,  who  describes  the  wood  as  being  of 
excellent  quality. 

Sect.  III. — Larches. 
Leaves  growing  in  clusters  ;  deciduous. 

By  some  botanists  this  section  is  considered  essentially  different 
from  Abies;  but  the  want  of  any  clear  distinctive  characters,  either 
in  the  mode  of  growth  or  the  organs  of  fructification,  induces  us  to 
concur  with  Linnaeus,  Jussieu,  and  Richard,  in  considering  the  Larch 
as  belonging  to  the  same  genus  as  the  Spruce.  The  leaves  of  the 
former  are  clustered  or  fasciculated,  merely  in  consequence  of  the 
universal  non-development  of  lateral  branches ;  so  that  the  leaves 
themselves  make  their  appearance  without  a  perceptible  central  axis. 
This  is  proved  not  only  in  the  Cedar  of  Lebanon,  but  even  in  the 
Larch  itself,  by  numerous  cases  where  the  branches  being  less  abortive 
than  usual,  lengthen  enough  to  display  their  real  nature. 

Abies  Larix,  Richard;  the  Common  Larch  Fir  (Pinus  Larix,  Lin- 
naeus; Larix  Europcea,  De  Candolle).  Leaves  clustered,  deciduous.. 
Cones  ovate-oblong,  blunt.  It  is  a  native  of  the  mountains  of  the 
middle  of  Europe,  of  Russia,  and  of  Siberia.  In  the  latter  country  it 
is  the  commonest  of  all  trees,  delighting  in  dry  elevated  situations, 
where  it  forms  vast  forests,  sparingly  intermixed  with  pines.  Its 
trunk  grows  very  erect,  with  graceful  drooping  branches,  gradually 
diminishing  from  the  base  to  the  apex,  and  giving  it  a  regularly 
pyramidal  form.  In  the  spring,  when  its  young  leaves  have  just  burst 
into  life,  it  has  a  peculiar  bright  yellowish-green  tint,  which  is  possessed 
by  no  other  tree  of  our  forests.    The  Larch  has  been  now  for  many 
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years  extensively  cultivated  upon  barren  exposed  land,  both  in  England 
and  Scotland,  and  it  has  been  found  one  of  the  most  profitable  of  all 
trees  to  the  planter,  provided  the  land  be  well  drained  ;  but  it  will 
not  succeed  in  swampy  situations.  It  grows  with  great  rapidity,  is 
subject  to  very  few  accidents,  transplants  with  but  little  risk,  and 
produces  timber  of  great  excellence  and  value,  not  only  for  domestic 
but  for  naval  purposes.    In  mountainous  districts  in  Scotland  the 
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Duke  of  Athol  has  planted  it  in  immense  quantities  ;  and  it  appears, 
from  a  report  of  that  nobleman  to  the  Horticultural  Society,  that  in 
situations  1500  to  1600  feet  above  the  level  of  the  sea,  he  has  felled  trees, 
eighty  years  old,  which  have  each  yielded  six  loads  of  the  finest  timber. 

From  the  boiled  inner  bark,  mixed  with  rye-flour  and  afterwards 
buried  for  a  few  hours  in  the  snow,  the  hardy  Siberian  hunters 
prepare  a  sort  of  leaven,  with  which  they  supply  the  place  of  common 
leaven  when  the  latter  is  destroyed,  as  it  frequently  is,  by  the  intense 
cold  to  which  hunters  are  exposed  in  the  pursuit  of  game. 

The  bark  of  the  Larch  is  nearly  as  valuable  to  the  tanner  as  oak-bark ; 
it  also  produces  the  substance  called  Venice  turpentine,  which  flows  in 
abundance  when  the  lower  part  of  the  trunk  of  old  trees  is  wounded. 
A  sort  of  manna,  called  Briancon  Manna,  is  exuded  from  its  leaves 
in  the  form  of  a  white  flocculent  substance,  which  finally  becomes 
concreted  into  small  lumps. 

It  is  believed  that  this  species  was  the  u-iVus  of  the  ancient  Greeks. 
The  origin  of  the  more  modern  word  larix  is  uncertain. 

Abies  microcarpa,  the  Red  Larch  Fir  (Pinus  microcarpa,  Lam- 
bert). Leaves  clustered,  deciduous.  Cones  oblong,  small ;  their  scales 
erect,  close-pressed,  the  upper  ones  much  smaller  than  the  lower. 
This  is  a  graceful  tree,  with  much  of  the  habit  of  the  common  Larch, 
from  which  its  very  small  cones,  of  a  bright  purple  in  the  summer, 
readily  distinguish  it.  It  is  a  native  of  North  America.  This  tree  is 
by  no  means  so  well  adapted  to  the  planter's  purposes  as  the  common 
Larch,  growing  very  much  smaller.  The  wood  is  so  heavy  that  it  will 
scarcely  swim  in  water. 

Abies  pendula,  the  Black  Larch  Fir  (Pinus  pendula,  Lambert). 
Leaves  clustered,  deciduous.  Cones  oblong,  with  numerous  spreading 
scales,  which  gradually  diminish  from  the  base  to  the  apex  of  the  cones. 
Branches  weak  and  drooping.  It  is  a  native  of  North  America,  where 
it  is  found  growing  in  a  rich  clay  soil,  mixed  with  sand,  in  cold 
mountainous  districts.  When  cultivated  in  this  country  it  is  an 
elegant  tree,  having  a  good  deal  of  resemblance  to  the  common  Larch, 
but  being  of  a  brighter  green  colour,  and  much  more  graceful.  The 
leading  shoot  will  often  begin  to  droop  at  the  height  of  15  or  20 
feet  from  the  ground,  and,  after  gradually  acquiring  a  horizontal 
direction,  will  bend  towards  the  earth  so  as  to  form  a  natural  arch 
of  great  beauty.  The  wood  is  less  valuable  than  that  of  the  common 
Larch. 

Sect.  IV. — Cedars. 

Leaves  growing  in  clusters;  evergreen. 

Abies  Cedrus,  the  Cedar  of  Lebanon  Fir  (Pinus  Cedrus,  Linnaeus 
and  Lambert).  Leaves  clustered,  evergreen.  Cones  oblong,  very 
obtuse,  erect,  with  broad  closely-packed  scales,  which  are  a  little 


thickened  at  the  margin.  Mount  Lebanon  and  the  range  of  Taurus 
are  the  native  spots  of  this  most  stately  and  magnificent  tree,  which 
compensates  for  its  want  of  height  by  its  huge  wide-spreading  arms, 
each  of  which  is  almost  a  tree  in  itself.  According  to  Labillardiere, 
a  French  traveller  in  Syria,  the  largest  of  those  now  remaining  on 
Lebanon  is  at  least  nine  feet  in  diameter.  The  trees  are  held  in 
great  veneration,  and  a  holiday  is  set  apart  for  the  Feast  of  Cedars. 
Its  growth  is  far  from  being  so  slow  as  some  imagine  ;  on  the  con- 
trary, the  observations  of  those  who  have  cultivated  it  with  care  prove 
that  it  will  vie  in  rapidity  of  growth  with  almost  any  forest  tree. 
Cedar-wood  has  the  reputation  of  being  indestructible ;  instances 
have  been  named  of  its  having  been  taken  from  buildings  uninjured 
after  a  lapse  of  two  thousand  years.  But  it  appears  highly  probable, 
from  some  interesting  observations  made  at  Tangier  by  Mr.  Drummond 
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Hay,  that  the  indestructible  cedar-wood  was  the  beautiful,  hard,  deep- 
brown  timber  of  Thuja  articulata,  the  Sandarac  Tree.  The  wood  of 
Abies  cedrus  produces  deal  of  very  indifferent  quality. 

Abies  Deodara,  the  Sacred  Indian  Fir  (Pinus  Deodara,  Lambert). 
Leaves  evergreen,  in  clusters,  acute,  triangular,  stiff.  Cones 
growing  in  pairs,  stalked,  oval,  obtuse,  erect;  the  scales  closely 
packed,  very  broad,  and  nearly  even  at  the  margin.  It  is  a  native  of 
the  mountains  of  Hindustan,  near  the  town  of  Rohilcund,  on  the 
mountains  of  Nepaul  and  Tibet,  at  a  height  of  10,000  or  12,000  feet, 
and  also  in  the  woods  of  Almora.  It  is  a  large  tree,  with  a  trunk 
about  four  feet  in  diameter,  resembling  the  Cedar  of  Lebanon,  from 
which  it  differs  in  having  its  cones  upon  stalks,  and  its  leaves  longer 
and  more  distinctly  three-sided,  and  also  in  the  quality  of  its  timber. 
The  Hindoos  are  said  to  call  it  the  Devadara,  or  God  Tree,  and  hold 
it  in  a  sort  of  veneration.  Its  wood  is  extremely  durable,  and  so 
resinous  that  laths  made  of  it  are  used  for  candles.  Spars  of  it  have 
been  taken  out  of  Indian  temples,  known  to  have  been  erected  from 
200  to  400  years,  uninjured  except  in  those  parts  which  originally 
were  sap-wood.  This  tree  has  been  extensively  cultivated  in  England, 
and  seems  to  be  realising  the  favourable  anticipations  which  were 
formed  on  its  first  introduction. 

To  the  species  now  enumerated,  the  following  almost  unknown  kinds 
have  to  be  added : — 

Abies  Kcempferi  (Pinus  Kaimpferi,  Lambert).  A  native  of  Japan, 
found  wild  upon  the  mountains  of  Fako. 

Abies  Thunbergii  (Pinus  Thunbergii,  Lambert).  A  scarce  plant 
in  Japan. 

AbiesMomi  (Siebold).  Found  in  Japan,  as  well  as  the  two  following. 
Its  wood  is  in  great  estimation  for  its  whiteness  and  fine  grain. 
Abies  Torano  (Siebold). 

Abies  Araragi  (Siebold).  Wood  brown;  used  for  various  domestic 
purposes. 

Cultivation. 

The  genus  of  resinous  plants  called  Abies,  which  we  have  thus 
described,  comprehend  many  forest  trees  of  great  importance ;  and 
it  will  be,  therefore,  proper  to  add  a  few  remarks  on  their  cultivation. 
Some  of  them,  such  as  the  Larch,  the  Norway  Spruce,  the  Silver  Fir, 
and  the  Balm  of  Gilead,  are  raised  in  the  nurseries  annually  in  the 
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open  ground,  in  large  quantities,  for  the  supply  of  our  plantations ; 
others,  such  as  the  Cedar  of  Lebanon  and  the  Douglas  Fir,  are 
procured  in  much  less  abundance,  and  are  treated  with  more  care, 
being  usually  kept  in  pots  until  they  are  finally  committed  to  the 
earth  in  the  situation  they  may  be  subsequently  destined  to  occupy. 

All  the  species  are  propagated  by  seeds ;  they  may  also  be  propa- 
gated both  by  inarching  and  by  cuttings ;  but  it  is  found  that  plants 
so  obtained  are  either  very  shortlived  or  stunted,  unhealthy,  and 
incapable  of  becoming  vigorous  trees.  In  some  of  the  species,  such 
as  the  Balm  of  Gilead  and  the  Silver  Fir,  the  scales  of  the  cones  readily 
separate  from  their  axis,  so  as  to  render  the  extraction  of  the  seeds  a 
simple  and  easy  operation ;  but  in  others,  such  as  the  Larch  and  the 
Spruce  Fir,  the  scales  will  neither  separate  nor  open  :  in  such  cases  it 
is  necessary  to  dry  the  cones  as  much  as  possible,  then  to  split  them 
by  means  of  an  instrument  passed  up  their  axis,  and  afterwards  to 
thresh  the  portions  so  separated  till  the  seeds  can  be  sifted  out. 

Like  other  resinous  seeds,  these  are  perishable  unless  sown  within 
a  few  months  after  the  cones  have  been  gathered ;  they  will,  however, 
keep  much  longer  in  the  cone  than  if  separated ;  wherefore,  they  should 
always  be  imported  in  that  state. 

It  is  usual  in  the  nurseries  to  sow  them  in  the  spring  in  beds  of  light 
soil,  in  which  no  recent  manure  has  been  mixed ;  they  are  buried  at 
various  depths,  according  to  the  force  of  the  vital  energy  of  the  species. 
This  has  been  found  by  experience,  as  it  is  said,  to  be  one  inch  deep 
for  the  Silver  Fir ;  half  an  inch  for  the  Spruce,  Balm  of  Gilead,  and 
Cedar  of  Lebanon;  a  quarter  of  an  inch  for  the  Larch;  and  less  for 
the  American  Spruce  ;  it  is,  however,  probable  that  these  depths  are 
of  very  little  importance.  In  order  to  protect  the  surface  of  the  beds 
from  being  dried  while  the  young  seeds  are  sprouting,  it  is  generally 
overspread  with  a  thin  layer  of  long  straw,  which  is  removed  as  soon 
as  the  crop  begins  generally  to  appear.  During  the  first  season  the 
seedlings  remain  undisturbed ;  the  only  attention  they  receive  being 
to  keep  them  from  weeds.  In  the  following  spring  the  young  plants 
are  taken  up  carefully,  and  their  roots,  being  a  little  shortened,  are 
imbedded  in  rows  about  six  inches  apart,  where  they  remain  for  one 
or  two  years.  After  this  they  are  transplanted  into  quarters,  in  rows 
a  foot  or  nine  inches  apart,  the  plants  being  about  six  inches  from 
each  other.  Having  remained  in  this  situation  for  a  year,  they  are 
fit.  to  be  transferred  to  the  plantation,  or  they  may  stand  two  years 
in  the  nursery  quarters,  and  then  be  taken  up  and  replaced  in  a 
situation  of  the  same  kind,  if  circumstances  should  render  such  a 
proceeding  desirable.  On  no  account,  however,  should  they  be 
allowed  to  remain  in  the  quarters  more  than  two  years  at  a  time 
without  <being  taken  out  of  the  ground,  because  they  are  apt  to  form 
long  and  strong  shoots,  which  are  destroyed  in  the  process  of  trans- 
plantation, so  that  the  life  of  many  must  be  either  materially  injured 
or  wholly  sacrificed. 

None  of  the  firs  should  be  transplanted  at  a  height  exceeding  three 
feet,  for  the  reason  last  mentioned ;  and  the  Larch  is  the  only  kind 
that  will  remove  advantageously  even  at  this  size.  The  Spruce  and 
its  allied  species  may  be  removed  more  successfully  when  from  a  foot 
and  a  half  to  two  feet  high.  To  this  there  is  no  other  exception  than 
that  of  plants  that  have  been  constantly  reared  in  pots,  as  the  Cedar 
of  Lebanon ;  these  may  be  safely  removed  at  any  size,  if  the  trans- 
plantation is  carefully  attended  to,  because  their  roots  are  uninjured 
in  the  operation.  It  should  however  be  remembered,  in  finally 
planting  out  large  firs  which  have  been  always  kept  in  pots,  that 
it  is  absolutely  necessary  that  their  roots  should  be  spread  out  among 
the  earth  as  much  as  may  be  practicable  without  straining  or  breaking 
them ;  because,  while  in  pots,  they  necessarily  acquire  a  spiral  direction, 
which  they  will  not  afterwards  lose  unless  it  is  destroyed  at  the  period 
of  final  transplantation;  and,  if  they  do  not  lose  it,  they  are  apt  to  be 
blown  over  by  high  winds,  on  account  of  their  roots  not  having  pene- 
trated into  the  earth  far  enough  in  a  horizontal  direction  to  form  the 
requisite  stay  to  support  the  trunk  and  head. 

Where  great  importance  is  attached  to  the  raising  the  seeds  of  rare 
species  of  fir,  it  has  been  found  a  very  beneficial  practice  to  place  them 
between  two  turfs  placed  root  to  root,  the  one  upon  the  other,  and  to 
watch  them  till  the  seeds  begin  to  sprout ;  they  are  then  to  be  sown 
in  the  usual  way,  when  every  seed  will  usually  succeed. 

No  trees  are  more  impatient  of  pruning  than  these.  They  exude, 
when  wounded,  so  large  a  quantity  of  their  resinous  sap  as  to  become 
weakened  even  by  a  few  incisions ;  and,  if  they  have  suffered  many, 
they  are  long  before  they  recover  from  the  effects.  So  great  is  their 
symmetry,  and  so  uniformly  will  their  branches  form  under  favourable 
circumstances,  that  it  will  rarely  happen  that  a  necessity  for  the  use 
of  the  pruning-knife  can  arise.  The  great  rule  to  be  observed  in  their 
management  is  to  allow  them  ample  room  for  the  extension  of  their 
branches;  if  this  is  attended  to,  their  beauty  is  not  only  ensured,  but 
the  rate  at  which  they  will  form  their  timber  will  be  a  full  recompense 
for  the  space  they  may  occupy. 

ABIETINE^E.  [Conipee.'e]. 

ABOMA,  a  large  species  of  serpent,  which  inhabits  the  fens  and 
morasses  of  South  America,  the  Boa  cenchria  of  Linnaeus.  [Boid*.] 

ABORTION,  a  term  used  in  botany  and  horticulture.  In  Botany, 
abortion  is  employed  to  express  the  absence  of  an  organ  in  relation  to 
an  ideal  type.  Thus  the  flowers  of  Scrophulariacece  •  and  Lamiacece 
have  their  sepals  and  petals  arranged  with  the  number  five.  According 
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to  a  very  general  law  the  stamens  equal  in  number  the  petals  and 
sepals,  but  in  this  case  they  do  not.  In  the  majority  of  instances  the 
stamens  are  but  four  :  hence  it  is  said  that  one  stamen  is  aborted  or 
there  is  an  abortion  of  one  stamen.  The  want  of  harmony  between  the 
parts  of  the  flower  generally  is  thus  spoken  of.  In  other  instances, 
where  the  ovules  are  numerous  and  the  seeds  only  one,  two,  or  three, 
the  remaining  ovules  are  aborted. 

In  Horticulture,  the  premature  development  of  the  fruit,  or  any 
defect  in  it,  is  called  abortion. 

ABOU-HANNES  (Numenius  Ibis,  Cuvier ;  Tantalus  sEthiopicus, 
Latham),  an  African  bird,  which  has  occasioned  much  discussion 
among  the  learned  as  to  its  identity  with  the  ancient  Ibis.  The 
attention  of  Bruce  was  attracted,  during  his  stay  in  Upper  Egypt,  bj 
some  birds  called  by  the  natives  Abou-Haunes,  whose  forms  reminded 
him  of  the  ibis,  as  represented  on  Egyptian  monuments,  and  repeated 
observation  confirmed  him  in  the  opinion  of  their  identity  with  the 
ibis  of  the  ancients.  This  identity  was  subsequently  corroborated  by 
the  distinguished  naturalists,  Geoffroy  and  Savigny,  who  accompanied 
the  French  expedition  into  Egypt,  and  procured  a  number  of  specimens. 
M.  Savigny  published  his  observations  in  a  small  work  ('  L'Histoire 
Nat.  et  Mythol.  de  l'lbis'),  now  very  scarce,  and  Baron  Cuvier  also 
gave  a  memoir  on  the  Egyptian  ibis  in  the  '  Annales  du  Musdum'  for 
1804,  in  which  he  has  clearly  proved,  from  the  comparison  of  a  mummy 
ibis  with  a  stuffed  specimen,  that  the  true  ibis  is  not  the  Tantalus  Ibis 
of  Linnseus,  that  being  a  much  larger  bird,  but  is  really  a  species  of 
curlew.  This  bird  appears  to  be  also  a  native  of  regions  very  remote 
from  Egypt. 

Herodotus  attributes  the  veneration  of  the  Egyptians  for  the  ibis, 
to  supposed  services  rendered  them  by  the  bird  in  freeing  their 
country  from  winged  serpents.    That  the  ibis,  however,  could  not  feed 
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upon  serpents  appears  nearly  certain  from  anatomical  inspection.  The 
bill,  for  example,  being  long,  slender,  considerably  curved,  blunt  on 
the  edges,  and  expanded  and  roundish  at  the  point,  could  neither 
divide  nor  pierce  serpents  ;  and  indicates  rather  an  aptitude  to  dabble 
in  marshy  and  moist  grounds. 

On  the  other  hand,  Baron  Cuvier  found,  in  the  mummy  of  the  ibis, 
remains  of  the  skin  and  scales  of  serpents,  and  hence  it  has  been 
inferred  that  the  birds  might  have  been  serpent-eaters.  This  inference, 
however,  is  at  variance  with  the  observations  made  in  Egypt  by  M. 
Savigny  on  a  great  number  of  individuals,  in  the  crops  of  which  he 
uniformly  found  land  and  fresh-water  shells  (Cydostomata,  Ampullario?, 
Planorbis,  &c),  and  these  shells  were  always  entire  when  their 
inhabitants  had  not  been  previously  digested. 

It  does  not  appear  that  the  ibis  breeds  in  Egypt ;  but,  on  the 
testimony  of  the  inhabitants,  it  arrives  as  soon  as  the  waters  of  the 
Nile  begin  to  rise,  augmenting  in  numbers  as  the  waters  increase,  and 
diminishing  as  they  subside,  and  disappearing  when  the  inundation 
terminates.  These  birds,  on  their  arrival,  repair  to  the  low  lands, 
which  are  first  covered  with  water  ;  but  when  the  waters  become 
deeper  and  spread  wider,  the  birds  betake  themselves  to  the  higher 
lands.  They  afterwards  approach  the  river,  where  they  establish 
themselves  by  the  sides  of  the  canals  and  on  the  small  dykes,  with 
which  the  greater  part  of  the  cultivated  grounds  are  surrounded. 

The  bird  in  question  sometimes  lives  solitary,  sometimes  in  small 
troops  of  from  eight  to  ten.  Its  flight  is  lofty  and  powerful,  and  it 
utters  at  intervals  hoarse  cries.  When  it  alights  on  a  fresh  piece  of 
land,  it  remains  for  hours  together  occupied  in  tapping  the  mud  with 
its  bill,  in  search  of  worms,  &c.  It  walks  leisurely  step  by  step,  and 
has  not  been  observed  to  run,  like  our  curlew  (Numenius  arquata, 
Latham),  to  which  it  otherwise  bears  some  resemblance. 

The  Egyptians  call  the  bird  Abou-Menzel,  which  literally  means 
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'  Father  Sickle-Bill,'  the  bill  being  curved  like  a  sickle.  The 
^Ethiopian  name,  Abou-Hanncs,  means  '  Father- John,'  because,  as 
M.  Dumont  supposes,  the  birds  arrive  about  St.  John's  day. 

The  following  is  the  earliest  account  that  we  have  of  the  ibis,  from 
an  eye-witness  (Herodotus,  ii.  76) : — "  The  ibis  is  all  over  very  black  : 
it  has  the  legs  of  a  crane,  and  a  beak  considerably  curved  :  its  size  is 
about  that  of  a  crex.  Such  is  the  appearance  of  the  black  ibis,  which 
fights  against  the  serpents.  But  the  other  ibis,  which  is  more  of  a 
domestic  bird  (for  there  are  two  kinds),  has  the  head  and  all  the  neck 
bare  of  feathers  :  it  is  of  a  white  colour,  except  the  head,  neck,  and 
the  extremities  of  the  wings  and  tail,  all  which  parts  are  very  black. 
As  to  its  legs  and  beak,  it  resembles  the  other  kind  of  ibis."  The 
black  ibis,  according  to  Herodotus,  devoured  the  winged  serpents 
which  yearly  attempted  to  make  their  entry  into  Egypt  from  Arabia. 
It  is  needless  to  add  that  these  winged  serpents  are  a  fable.  Strabo, 
who  himself  was  some  time  in  Egypt,  gives  the  following  account : — 
"  The  ibis  is  the  tamest  bird  of  all  :  in  form  and  size  it  is  like  the  stork. 
But  there  are  two  varieties  of  colour,  one  of  which  is  that  of  the 
stork,  and  the  other  is  all  black.  Every  street  in  Alexandria  is  filled 
with  them,  partly  to  the  benefit  of  the  citizens,  and  partly  not.  The 
bird  is  useful  so  far  as  it  devours  all  kinds  of  vermin,  with  the 
garbage  of  the  shambles,  and  the  refuse  of  the  eating-houses,  &c." 
Here  Strabo  makes  no  distinction  between  the  two,  except  in  colour, 
and  he  describes  both  species  as  living  on  all  kinds  of  garbage.  He 
has  probably  confounded  the  real  ibis  and  the  stork. 

ABOU  SCHOM,  the  Arabic  name  of  a  species  of  fox  (Cams 
variegatus.) 

ABRAMIS.  [Bream.] 

ABRAXAS,  a  genus  of  nocturnal  Lepidoptera,  to  which  belongs 
the  common  Magpie  Moth,  A.  grossulariata.  The  caterpillar  of  this 
moth  attacks  the  leaves  of  gooseberry  and  currant  bushes  at  the 
beginning  of  the  summer.  It  is  of  a  yellowish  white  colour,  with  an 
orange  stripe  on  each  side,  and  covered  with  black  spots.  The 
chrysalis  is  black,  relieved  at  its  pointed  end  with  orange  circles. 
The  expanded  fore-wings  of  the  perfect  insect  measure  about  one  inch 
and  a  half  across.  The  wings  are  of  a  yellowish  white  colour,  variously 
spotted  with  black.  The  fore-wings  have  a  band  of  pale  orange.  The 
body  is  orange,  spotted  with  black.  The  eggs  are  deposited  on  currant 
or  gooseberry  leaves  in  July  or  August,  and  the  caterpillars  are  hatched 
in  September.  To  get  rid  of  the  attacks  of  these  creatures,  they  may 
be  picked  off,  or  dusted  with  the  powder  of  white  hellebore,  or  the 
leaves  of  the  plants  attacked  may  be  burned. 

ABRAZITE  (Zeagonite,  Gismondine),  a  mineral  belonging  to  the 
group  of  aluminous  hydrated  silicates,  with  alkaline  and  lime  bases. 
It  contains,  besides  silica  and  water,  about  26  per  cent,  of  alumina, 
with  1 4  per  cent,  of  lime  and  potash. 

ABROCOMA.  [Habrocoma.] 

ABROMA  (from  a  and  Ppv/j-a,  '  not  fit  for  food,'  in  opposition  to 
Tkeobroma,  'food  for  gods'),  a  genus  of  plants  belonging  to  the 
natural  order  Byttneriacew.  The  species  consist  of  small  trees,  with 
hairy  lobed  leaves  and  extra-axillary  or  terminal  few-flowered 
peduncles  at  the  tops  of  the  branches. 

Abroma  augusta  is  a  handsome  tree,  with  drooping  purple  flowers, 
seated  on  peduncles  opposite  the  leaves.  It  is  a  native  of  the  East 
Indies.  The  fibrous  tissue  of  the  bark  of  this  plant  is  manufactured 
into  cordage. 

ABRUS  (from  a@p6s,  soft),  a  genus  of  plants  belonging  to  the 
papilionaceous  division  of  the  order  Leguminosce.  The  calyx  is 
bluntly  4-lobed,  with  the  upper  lobe  broadest.  The  legume  is 
oblong,  compressed,  and  4-6-seeded.  There  is  but  one  species,  A. 
precatorius,  which  is  a  delicate  twining  shrub,  with  abruptly  pinnate 
leaves,  bearing  many  pairs  of  leaflets.  It  is  a  native  of  the  East 
Indies,  but  is  also  found  in  the  tropical  parts  of  Africa  and  America, 
where  perhaps  it  has  been  introduced.  The  seeds  of  the  commoner 
variety  are  red,  with  a  black  spot,  whilst  other  varieties  produce 
various  coloured  seeds.  These  seeds  are  in  much  request  as  ornaments 
amongst  the  inhabitants  of  the  countries  where  they  grow.  They  are 
strung  as  beads,  with  shells,  and  other  hard  seeds.  They  are  brought 
to  Europe  from  Guinea  and  the  East  and  West  Indies.  They  are  used 
frequently  as  beads  for  rosaries  ;  hence  the  name  precatorius  given  to 
this  species.  The  leaves  and  roots  of  this  plant  secrete  the  sweet 
substance  which  characterises  the  liquorice  plant  (Glycyrhiza  glabra). 
In  the  West  Indies  it  is  called  Wild  Liquorice,  and  used  for  the  same 
purposes  as  the  common  liquorice.  The  seeds  have  been  accused  of 
possessing  narcotic  properties,  but  this  is  an  error.  When  swallowed 
they  are  very  indigestible. 

ABSORBENT  SYSTEM.  The  delicate  vessels  which  in  the  bodies 
of  vertebrate  animals  are  engaged  in  carrying  the  food  and  other 
matters  into  the  circulation,  have  this  name.  It  consists  of  two 
principal  divisions,  which  may  be  regarded  as  two  different  sets, 
given  off  from  a  common  stem.  One  of  these  takes  its  origin  in  the 
walls  of  the  alimentary  canal,  more  especially  the  small  intestines,  and 
is  called  the  '  lacteal '  system,  from  the  white  colour  of  the  liquid  it 
takes  up  ;  whilst  the  other  commences  in  the  substance  of  the  body, 
more  especially  the  skin  and  neighbouring  parts,  and  is  called  the 
'  lymphatic '  system,  from  the  colourless  fluid,  called  lymph,  which  it 
carries. 

The  Lacteals  are  the  small  system  of  vessels  by  which  the  chyle,  or 
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nutritive  part  of  the  food,  is  conveyed  from  the  intestines  to  the  left 
subclavian  vein,  in  which  it  is  mixed  with  the  blood.  They  have  their 
origin  in  the  villi  of  tbe  small  intestines,  which  are  short  hair-like 
processes,  each  consisting  of  a  fine  net-work  of  lacteal  vessels  sur- 
rounded by  capillary  arteries  and  veins.  On  the  outside  the  villi  are 
covered  with  cells,  which  absorb  the  chyle  before  it  is  conveyed  to  the 
loops  of  the  lacteals  in  the  interior  of  the  villus.  From  the  villi  the 
chyle  is  carried,  between  the  layers  of  the  mesentery,  through 
numberless  converging  branches,  to  the  thoracic  duct,  the  main  trunk 
of  the  absorbent  system,  which,  at  the  part  where  the  chief  lacteal 
branches  join  it,  is  dilated  into  what  is  called  the  Receptaculum  Chyli. 
The  villi  have  no  visible  apertures  for  the  entrance  of  the  chyle,  but 
the  walls  of  the  lacteal  vessels  themselves  are  extremely  thin  and 
permeable,  and  their  canals  are  furnished  with  numerous  and  delicate 
valves,  like  those  of  the  veins  [Circulation  of  the  Blood],  to 
prevent  the  fluid  which  they  contain  from  descending  again  to 
their  absorbing  extremities.  In  their  passage  through  the  mesentery 
the  lacteals  traverse  numerous  mesenteric  absorbent  glands,  where 
they  communicate  with  veins,  and  the  fluid  contained  in  them 
is  exposed  to  the  influence  of  the  blood,  from  which  it  acquires 
colouring  matter  and  fibrine. 

The  Lymphatics  consist  of  minute  branched  tubes  of  extremely 
delicate  membrane,  whose  extremities  are  arranged  in  a  more  or  less 
dense  net-work  in  every  part  of  the  body.  From  this  net-work  they 
gradually  converge  into  a  succession  of  branches  of  increasing  size,  and 
terminate  in  two  main  trunks,  called  the  right  and  left  great  Lymphatic 
Veins,  through  which  the  lymph  is  poured  with  the  chyle  from  the 
thoracic  duct  into  the  right  and  left  subclavian  veins.  The  lymphatics 
also  communicate  with  the  veins  at  some  other  parts  of  their  course, 
chiefly  near  their  minute  extremities,  and  more  rarely  by  larger 
branches.  They  have  in  their  interior  numerous  delicate  valves  formed 
of  crescentic  folds  of  the  lining  membrane,  like  those  of  the  veins  and 
of  the  lacteals  [Circulation  of  the  Blood],  and,  like  them,  pre- 
venting the  retrograde  course  of  the  contained  fluid.  The  valves  of 
the  lymphatics,  however,  are  much  more  closely  set  than  those  of  the 
veins,  so  that,  when  full  of  fluid,  the  spaces  between  them  being  most 
distended,  they  give  those  vessels  a  knotted  or  beaded  appearance,  by 
which  they  are  easily  distinguished  from  veins  of  the  same  size.  In 
the  course  of  the  larger  lymphatics  there  are  numerous  glands  of  the 
same  nature  as  those  found  in  the  course  of  the  lacteals.  They  are 
called  Lymphatic  Glands.  To  each  of  these  there  pass  two  or  more 
lymphatic  vessels,  which  on  entering  them  become  extremely  tortuous, 
and  after  varied  convolutions  and  anastomoses,  terminate  in  nearly  the 
same  number  of  branches,  which  again  pass  from  the  gland,  and  pursue 
their  course  towards  the  main  trunk.  These  glands  attain  their  fullest 
development  in  man  and  the  mammalia.  They  are  far  less  numerous 
in  birds,  and  are  entirely  wanting  in  the  fish  and  amphibia.  The 
function  performed  by  these  glands  is  somewhat  obscure,  but  it  has 
been  recently  suggested  by  Professor  Bennett,  of  Edinburgh,  that  their 
function  is  to  prepare  or  produce  the  colourless  corpuscles  of  the 
blood.  [Blood.]  He  arrives  at  this  conclusion  from  having  observed 
that  in  cases  where  these  glands  or  the  spleen  are  inflamed,  or  in  a 
condition  of  increased  action,  that  the  colourless  corpuscles  of  the 
blood  can  be  seen  under  the  microscope  to  be  in  larger  quantity  than 
is  normal.    (Bennett,  On  Leucocythemia.) 

ABSORPTION,  one  of  the  first  and  most  essential  of  the  functions 
of  animal  and  vegetable  tissues.  Both  animals  and  plants  grow  and 
perform  other  vital  functions  through  the  agency  of  materials  derived 
from  without.  The  passage  of  all  substances  from  the  exterior  to  the 
interior  of  their  bodies  is  effected  by  the  function  of  absorption. 
This  function  is  performed  in  all  cases  by  the  aid  of  animal  or 
vegetable  membrane.  This  membrane  is  always  in  the  form  of  the 
walls  of  cells  or  the  walls  of  vessels  formed  out  of  cells.  Whether  the 
function  of  absorption  be  performed  in  animals  or  plants,  there  are 
certain  general  conditions  of  the  membrane  or  cells  through  which  it 
takes  place,  that  are  necessary  in  all  cases.  In  the  first  place,  as 
liquids  are  found  to  pass  through  the  walls  of  cells  and  membranes, 
it  is  necessary  that  they  should  be  permeable.  This  is  found  to  be 
the  case  in  all  organised  bodies,  and  in  proportion  to  the  permea- 
bility of  the  tissue  is  the  activity  with  which  absorption  is  performed. 
In  certain  parts  of  plants,  as  well  as  animals,  the  cells  become  almost 
impermeable,  and  these  are  the  parts  which  cease  to  grow  or  to  perform 
active  functions.  Such  are  the  duramen  or  heart-wood  of  trees,  and 
the  nails,  hairs,  horns,  and  teeth  of  animal  bodies. 

During  the  performance  of  the  various  functions  in  which  absorption 
is  required,  both  liquids  and  gases  pass  through  the  ceU-membrane 
<3r  cell-wall.  Liquids  containing  salts  in  solution  pass  into  the  plant 
and  animal  in  the  supply  of  food  for  nutrition.  Gases,  including  the 
vapour  of  water,  are  also  absorbed  by  the  cells  of  plants  as  a  nutritive 
process,  and  by  those  of  animals  during  the  performance  of  the 
respiratory  function.  This  transmission  of  fluids  through  organic 
membranes  is  sometimes  referred  to  as  a  peculiar  vital  property  of 
animal  and  vegetable  tissues ;  but  it  seems  to  depend  considerably  on 
the  physical  properties  of  the  fluids  and  tissues.  Organic  membranes, 
when  separated  from  the  living  structure,  have  the  power  of  absorbing 
fluids,  and  if  two  fluids  of  different  densities  are  sepai'ated  by  a  mem- 
brane, the  flow  through  the  membrane  will  be  greater  from  the  thinner 
fluid  to  the  thicker  than  the  contrary.    This  action,  which  has  beeu 
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called  Endosmosis  [Endosmosis],  seems  to  be  a  modification  of  that 
very  general  law  of  attraction  by  which  solids  are  attracted  towards 
each  other,  as  well  as  liquids  and  gases,  and  which  lies  at  the 
foundation  of  those  phenomena  attributed  to  capillary  attraction. 
Although  it  would  appear  as  the  result  of  this  law  that  there  must 
be  two  currents,  the  one  passing  out  and  the  other  in,  this  does  not 
always  take  place,  as  the  perpetual  removal,  for  the  purposes  of  the 
system  either  of  the  plant  or  of  the  animal,  of  the  matter  absorbed, 
prevents  the  action  of  the  outgoing  current,  which  has  been  called 
Exormosis. 

The  cells  and  surfaces  which  carry  on  absorption  in  the  Vegetable 
Kingdom  vary  according  to  the  circumstances  of  the  plant.  In  the 
simpler  plants,  such  as  the  lower  forms  of  Algce,  which  consist  of  one 
or  only  a  few  cells,  the  whole  of  the  cells  are  equally  employed  in 
absorbing.  But  as  we  ascend  to  plants  where  the  vegetative  and 
reproductive  organs  are  distinct,  there  we  find  absorption  performed 
more  abundantly  by  the  former.  In  the  higher  forms  of  phanerogamic 
plants  the  active  duties  of  absorption  are  performed  by  the  roots  ;  the 
loose  tissue  at  the  ends  of  the  fibrils  of  these  organs  being  remarkably 
adapted  for  the  performance  of  this  function.  The  same  power  is 
also  possessed  by  the  recently  formed  tissues  in  the  stems  of  these 
plants,  and  thus  the  food — the  sap — is  carried  from  the  soil  to  the 
branches  of  the  plant,  which  are  covered  with  leaves.  The  cells  of 
the  leaves  are  adapted  to  the  exhalation  of  the  fluid  which  has  been 
absoi'bed  below,  and  thus  a  perpetual  demand  for  new  supplies  is 
created.  Not  that  the  leaves  are  always  exhaling ;  in  moist  states  of 
the  atmosphere  and  at  night  they  probably  also  absorb.  This  f  unction 
is  also  undoubtedly  performed  by  the  stems  of  the  leafless  Euphor- 
biacece  and  by  the  Cactacece,  which  possess  very  small  roots,  and  will 
even  grow  without  them. 

Absorption  in  the  Animal  Kingdom,  although  performed  upon  the 
same  general  principles,  and  being  adapted  to  attain  the  same  general 
ends,  presents  more  various  modifications  of  form  and  greater  com- 
plication than  in  the  vegetable  kingdom.  In  the  first  place,  the  nature 
of  the  fluids  taken  up  differs,  more  especially  in  the  class  of  cases  where 
that  function  is  adapted  to  nutrition.  Plants  derive  their  food  from 
the  mineral  kingdom.  Animals  obtain  their  food  from  plants.  Plants 
live  on  carbonic  acid,  ammonia,  water,  and  various  salts.  Animals  live 
on  substances  elaborated  out  of  these  compounds  in  the  cells  of  plants. 
In  the  next  place,  animals  receive  their  food  into  an  interior  sac  or  bag 
called  a  stomach,  whilst  plants  plunge  their  absorbent  cells  into  the 
soil  from  which  they  derive  their  nutriment.  In  the  higher  forms  of 
animals,  a  system  of  vessels  called  absorbents  [Absorbent  System] 
is  made  subservient  to  the  ends  of  the  function  of  absorption — an 
arrangement  which  is  found  nowhere  to  exist  in  the  vegetable 
kingdom.  In  the  lower  animals,  as  in  the  sponges  and  some  of 
the  infusoria,  the  function  of  absorption  is  performed  by  contiguous 
cells  almost  as  simply  as  in  plants.  In  certain  parts  also  of  the  higher 
animals,  we  have  absorption  earned  on  in  the  same  way  as  in  the  cells 
of  cartilage,  and  in  the  contiguous  cells  of  the  mucous  and  cutaneous 
membranes.  In  none  of  the  invertebrate  animals  have  we  any  special 
absorbent  system  at  all.  In  the  animal  kingdom  the  circulating 
system  has  the  power  of  absorption  in  even  a  greater  degree  than  the 
absorbents  themselves.  From  the  structure  of  the  walls  of  the  veins, 
arteries,  and  capillaries,  and  the  knowledge  of  the  fact  that  there  is 
constantly  passing  through  them  a  dense  liquid — the  blood — we  should 
exp  ect  that  these  organs  would  offer  the  necessary  conditions  for  absorp- 
tion. This  has  been  proved  by  direct  experiment.  M.M.  Tiedemann 
and  Gmelin  found  that  when  such  substances  as  gamboge,  madder, 
camphor,  musk,  and  assafcetida,  which  are  easily  detected  by  their 
colour  and  odour,  were  introduced  with  the  food  into  the  stomach, 
they  were  seldom  found  in  the  chyle  in  the  time  that  they  had  found 
their  way  into  the  blood,  and  some  of  them  even  into  the  urine.  It 
was  also  found  that  if  poisonous  substances  were  introduced  into  the 
intestines,  and  secured  in  one  place  by  two  ligatures,  and  every  other 
part  cut  away  but  the  artery  and  vein,  they  exerted  the  same 
influence  on  the  system,  and  in  the  same  time  as  usual;  whilst  if 
the  intestine  was  treated  in  the  same  manner,  and  all  parts  cut  away 
but  the  lacteals,  the  evidences  of  absorption  were  deferred  for  a  much 
longer  period  than  usual.  From  these  experiments  and  others  it  would 
appear  that  the  lacteals  are  adapted  for  receiving  only  a  certain  class 
of  compounds,  more  especially  of  an  oleaginous  and  albuminous 
kind. 

That  part  of  the  absorbent  system  called  Lymphatics  were  at  one 
time  supposed  to  be  engaged  in  conveying  to  the  blood  the  used-up 
matters  from  all  parts  of  the  body  preparatory  to  their  final  expulsion 
from  the  system.  The  nature,  however,  of  the  clear  fluid  lymph  which 
is  contained  in  them  does  not  support  this  opinion,  and  as  this  lymph 
has  a  composition  very  like  to  the  blood  without  its  red  corpuscles, 
it  is  inferred  that  the  office  of  the  lymphatics  is  to  assist  in  the 
preparation  of  materials  for  the  blood.  These  materials  being 
scattered  all  over  those  parts  of  the  system  on  which  the  lymphatics 
are  distributed,  it  is  to  the  blood-vessels  that  the  office  must  be 
assigned  of  taking  up  effete  matter,  and  carrying  it  into  the  blood. 

That  the  general  cutaneous  and  mucous  surfaces  of  the  body  will 
both  exhale  and  absorb,  are  well-known  facts.  The  skin,  through  its 
perspiriferous  glands,  which  perform  their  function  through  the  agency 
of  cells,  exhales  moisture,  whilst  it  is  also  a  powerful  absorbent  surface. 


It  is  proved  by  direct  experiment,  that  the  human  hand  is  capable  of 
imbibing,  in  a  quarter  of  an  hour,  an  ounce  and  a  half  of  warm  water, 
which,  for  the  whole  body,  is  at  the  rate  of  six  or  seven  pounds  per 
hour.  An  interesting  narrative  is  on  record  of  a  ship's  crew  who 
were  exposed  at  sea  for  several  days  in  an  open  boat;  they  had 
consumed  all  their  water ;  they  had  no  fluid  of  any  kind  which  they 
could  drink;  they  soon  began  to  suffer  from  thirst;  the  feeling  at 
length  became  intolerable,  and  the  drinking  of  sea-water  was  found 
only  to  increase  its  intensity.  When  nearly  exhausted,  they  were 
exposed,  during  several  hours,  to  a  heavy  shower  of  rain.  As  soon 
as  their  clothes  became  thoroughly  wet  their  thirst  began  to  abate, 
and  before  the  rain  had  ceased  their  thirst  was  gone.  They  did  not 
fail  to  profit  by  this  experience.  From  this  time  each  man,  as  soon 
as  he  began  to  feel  thirsty,  dipped  his  shirt  in  the  sea-water  and  wore 
it  next  his  skin,  which  had  invariably  the  effect  of  removing  his  thirst, 
the  absorbents  taking  up  the  particles  of  water,  but  rejecting  the 
saline  matter  dissolved  in  it.  The  mucous  surface  of  the  lungs  is  con- 
stantly engaged  in  throwing  off  the  vapour  of  water  and  carbonic  acid, 
and  absorbing  oxygen  gas.  It  is  also  through  the  pulmonary  surface  that 
poisons  are  introduced  into  the  blood,  which  result  in  the  production 
of  disease,  as  small-pox,  measles,  scarlet  fevei',  and  others.  The  different 
relations  of  absorbing  surfaces  to  poisonous  substances  is  an  intei-esting 
subject.  Thus,  poisons  which  may  be  introduced  with  impunity  into 
the  stomach  will  destroy  life  when  applied  to  the  minutest  wound  in 
the  skin,  as  in  the  case  of  the  poison  of  venomous  serpents,  and 
the  Woorara  poison.  This  has  been  proved  not  to  depend  on  any 
decomposition  taking  place  upon  the  surface  of  particular  membranes, 
as  the  AVoorara  has  been  introduced  into  the  stomach  and  bladder, 
and  when  rejected  has  been  found  to  retain  its  primitive  destructive 
power. 

ABUTILON  (afivTtXov,  the  Greek  for  mulberry-tree,  which  the 
species  of  this  genus  resemble),  a  genus  of  handsome  plants,  belonging 
to  the  natural  order  Malvaceee.  The  species  of  this  genus,  amounting 
to  about  80,  have  been  removed  from  Sida.  They  have  a  naked  five- 
cleft  calyx,  with  a  multifid  style,  capsular  one-celled  carpels,  5-30 
in  a  whorl.  Several  of  the  species  are  cultivated  in  this  country. 
A.  striatum  blossoms  freely  nearly  all  the  year  round,  when  turned 
out  under  a  wall  in  Hampshire.  A.  vitifolium,  A.  venosum,  A.  rufi- 
nerve,  and  A.  pceoniflorum,  are  also  tolerably  hardy  species.  The 
plant  known  as  Bencao  de  Deos,  in  the  province  of  Rio  Janeiro,  in 
Brazil,  is  the  A.  eaculentum.  It  has  large  purple  solitary  axillary 
flowers,  which  are  dressed  and  eaten  with  their  viands  by  the 
inhabitants  of  Rio.  In  cultivation  the  species  require  a  light  rich 
loam  and  peat-soil,  and  should  be  propagated  by  striking  cuttings  in 
sand  in  a  close  frame  or  under  a  glass  in  summer. 

ACA'CIA,  the  name  of  a  plant  belonging  to  the  order  Leguminosa, 
mentioned  by  Dioscorides,  as  a  useful  astringent  thorn,  yielding  a 
white  transparent  gum.  The  account  given  by  this  Greek  author, 
meagre  as  it  is,  accords  so  well  with  the  gum-arabic  trees  of  modern 
Egypt,  that  we  can  scarcely  doubt  their  identity.  Accordingly  it  is 
to  these,  and  to  others  closely  related  to  them,  that  the  classical  name 
is  still  applied,. 

Amongst  modern  botanists  the  Acacia  is  a  very  extensive  genus  of 
trees  or  shrubby  plants,  inhabiting  the  tropical  parts  of  both  the  Old 
and  New  World,  and,  in  a  very  few  instances  only,  extending  into 
temperate  latitudes  ;  although  over  the  whole  of  Australia,  and  its 
dependent  islands,  the  species  are  spread  in  much  abundance.  There 
are  nearly  300  species. 

Generic  Character. — Flowers  polygamous.  Calyx,  with  either  four 
or  five  teeth.  Petals,  either  four  or  five ;  sometimes  distinct  from 
each  other,  sometimes  adhering  in  a  monopetalous  corolla.  Stamens 
varying  in  number  from  10  to  200.  Pod  not  separating  into  many 
joints ;  juiceless,  two  valved.  The  species  are  extremely  variable  in 
the  structure  of  their  leaves  and  flowers.  Some  of  them  have  true 
leaves  that  are  twice  or  thrice  pinnate,  with  a  multitude  of  minute, 
shining,  or  at  least  even,  leaflets ;  others  have  in  a  perfect  state  no 
leaves  properly  so  called,  but  in  their  stead  the  leaf-stalks  enlarge, 
and  assume  the  appearance,  and  no  doubt  also  the  functions,  of  true 
leaves  :  species  of  the  latter  description  are  known  by  their  spurious 
leaves  being  expanded  vertically,  instead  of  horizontally  as  in  leaves 
of  the  ordinary  construction.  By  these  very  remarkable  points  of 
difference  in  structure  the  species  may  be  conveniently  separated  into 
two  great  subdivisions. 

I.  Leaves  pinnated  in  various  degrees.    About  200  species  known. 

Acacia  Catechu  (Willdenow),  the  Catechu  Acacia  (Mimosa  catechu, 
Linnaeus).  Spines  growing  in  the  place  of  the  stipules  ;  when  young, 
straight,  but  afterwards  becoming  hooked.  Leaves  in  ten  divisions  ; 
leaflets  in  from  40  to  50  couples,  linear,  downy ;  with  one  depressed 
gland  at  the  base  of  the  leaf-stalk,  and  from  two  to  three  between  the 
upper  divisions.  Flowers  arranged  in  cylindrical  spikes,  which  grow 
two  or  three  together.  It  is  a  tree  with  a  tolerably  high  and  stout 
stem ;  and  is  found  in  mountainous  places  in  the  East  Indies,  espe- 
cially in  Bengal  and  Coromandel.  It  is  most  common  in  Canara  and 
Bahar.  Its  unripe  pods  and  wood  yield,  by  decoction,  one  of  the  sorts 
of  catechu,  or  terra-japonica.  [Catechu.] 

Acacia  Arabica  (Roxburgh),  the  Gum-Arabic  Tree.  Spines  growing 
in  pairs.  Branches  and  leaf-stalks  downy.  Leaves  in  from  four  to 
six  divisions ;  leaflets  in  from  ten  to  twenty  couples,  oblong-linear. 
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•with  a  gland  between  the  lowest,  and  often  between  the  outermost 
divisions.  Heads  of  flowers  growing  in  threes  upon  stalks.  Pod 
necklace-shaped.    It  is  an  inhabitant  of  the  East  Indies,  Arabia,  and 


Aiacia  Catechu. 


Abyssinia,  where  it  forms  a  tree  13  or  14  feet  high,  of  inelegant 
appearance;  easily  recognised  by  its  long  curved  pods,  which  are 
divided  into  a  number  of  round  compressed  joints,  by  means  of  con- 


Acacia  Arabica. 

'tractions  between  the  seeds.  This  is  one  of  the  plants  that  yield  the 
useful  substance  called  Gum-Arabic,  which  is  procured  by  wounding 
the  bark  ;  after  which  the  sap  runs  out,  and  hardens  into  transparent 
lumps,  of  various  figures,  very  similar  to  the  concretions  found  upon 
the  bai'k  of  the  cherry-tree  in  this  country.  Gum-Arabic  is  also  pro- 
duced abundantly  by  some  of  the  species  nearly  related  to  this,  such 
as  A.  Nilotica,  or  vera,  found  in  Egypt;  A.  Ehrenbergii,  a  native  of 
Dongola ;  A.  tortilis,  a  common  plant  in  the  west  of  Nubia,  Kordofan, 
and  Arabia,  especially  upon  Mount  Sinai ;  and  A.  Seyal,  an  inhabitant 
of  Upper  Egypt,  Nubia,  and  western  Arabia.  It  is  supposed  that 
Gum-Arabic  is  collected  indifferently  from  all  these,  and  that  the 
gums  of  Jidda  and  Bassorah,  Gum-Thur,  and  East  India  Gum,  are 
only  picked  samples.  Gum-Senegal  is  the  produce  of  a  distinct 
species,  called  A.  Senegal,  found  in  Arabia  and  the  interior  of 
Africa. 

Acacia  discolor  (De  Candolle),  the  Purple-Stemmed  Acacia  {Mimosa 
discolor,  'Bot.  Repository'),  has  no  spines;  the  leaves  have  five  pairs 
of  pinna?.  It  is  a  middle-sized  tree,  found  in  the  southern  parts 
of  Australia  and  in  Van  Diemen's  Land,  where  it,  in  common  ,  with 
many  others  of  the  same  genus,  is  called  Wattle.  It  appears  better 
adapted  than  most  other  Australian  species  to  support  our  winters. 
Near  London  it  succeeds  perfectly  well,  all  winter  long,  in  the 


open  air,  if  wrapped  round  with  mats,  and  it  is  to  be  presumed  that 
there  is  no  obstacle  to  its  being  almost  naturalised  in  Devonshire 
and  Cornwall  and  the  west  of  Ireland.  It  is  readily  known  by  its 
bluish  stems  and  leaves,  which  are  slightly  stained  with  dull  purple, 
and  form  a  strong  contrast  with  its  long  erect  bunches  of  yellow 
blossoms. 

A  cacia  pubescens  ('  Hortus  Kewensis'),  Downy  Acacia.  No  spines. 
Leaves  with  from  three  to  ten  pairs  of  pinnae.  It  is  a  native  of  the 
east  coast  of  Australia.  In  this  country  it  is  one  of  the  most  beautiful 
of  green-house  plants.  If  allowed  to  grow  freely  in  the  border  of  a 
good  conservatory,  it  attains  the  height  of  10  or  12  feet ;  and  in 
January  and  February  produces  a  vast  abundance  of  yellow  blossoms, 
which  weigh  down  the  slender  graceful  branches,  and  perfume  the  air 
with  a  weak  but  pleasant  odour. 

Acacia  Julibrissin  (Willdenow),  Silk-Tassel  Acacia  (Mimosa  Julibris- 
sin,  Scopoli).  No  spines.  Leaves  with  from  eight  to  twelve  pairs 
of  pinnae.  It  is  a  native  of  Persia  and  of  the  Levant.  Its  specific 
name  is  Latinised  from  two  Persian  words — gul,  a  rose;  and  ebruschim, 
silk.  In  the  countries  where  it  grows  wild  it  becomes  a  small  tree, 
remarkable  for  its  light  airy  foliage,  and  for  the  great  beauty  of  the 
clusters  of  lilac  flowers,  the  long  and  slender  stamens  of  which  stream 
in  the  wind  and  glitter  in  the  sun,  like  a  number  of  silken  tassels 
artificially  fastened  to  the  boughs.  This  species  is  now  commonly 
cultivated  in  the  warmer  parts  of  Europe. 

Acacia  acanthocarpa  (Willdenow),  Prickly -Fruited  Acacia.  Spines, 
from  the  place  of  the  stipulse,  growing  in  pairs,  and  hooked.  Leaves 
in  from  six  to  eight  principal  divisions.  It  is  a  native  of  Mexico, 
where  it  forms  a  small  tree,  with  flesh-coloured  flowers. 

The  Black  Wood  of  Van  Diemen's  Land  is  the  timber  of  Acacia 
melanoxylon  ;  and  the  astringent  Jurema  Bark  of  Brazil  is  the  produce 
of  A  cacia  jurema. 

II.  Leaves  pinnated  in  the  young  plant;  in  the  old,  consisting  of  nothing 
but  the  vertically  distended  leaf-stalks,  called  Phyllodia.  About  100 
species. 

Acacia  decipiens  ('  Hortus  Kewensis'),  Paradoxical  Acacia.  Stipules 
spiny,  deciduous.  Phyllodia  either  triangular  or  trapezoidal ;  their 
midrib  nearest  the  lowest  side,  and  lengthened  into  a  spine  ;  a  single 
glandular  tooth  on  the  upper  edge.  Flowers  in  nearly  solitary  com- 
pound heads.  This  species  is  remarkable  for  the  blunders  to  which 
it  has  given  rise.  When  botany  was  only  a  science  of  names,  its 
flowerless  branches  were  taken  for  the  leaves  of  a  kind  of  fern ;  and, 
at  a  later  period,  when  botanical  geography  was  as  yet  unheard  of,  it 
was  believed  to  be  a  native  of  the  north-west  coast  of  North  America. 
It  is  an  inhabitant  of  the  south-west  coast  of  Australia,  where  it  forms 
a  bush  of  singular  aspect.  In  this  country  it  is  cultivated  in  the 
green-house,  and  it  flowers  in  March,  April,  and  May. 

Acacia  Sophorce  ('  Hortus  Kewensis'),  Fragrant  Acacia.  Phyllodia 
narrow.  Heads  of  flowers  in  dense  slender  racemes.  Pods  long, 
curved,  taper-pointed,  a  little  con- 
tracted between  the  seeds.  It  is 
a  native  of  the  south  side  of 
Australia  and  of  Van  Diemen's 
Land.  In  this  country  it  is  a 
very  ornamental  greenhouse  plant, 
which,  if  planted  in  the  open 
border,  will  grow  as  high  as  eight 
feet.  Few  plants  are  more  worthy 
of  a  permanent  station  in  a  good 
conservatory. 

Acacia  longifolia  (Willdenow), 
Long-Leaved  Acacia.  Phyllodia  of 
a  narrow  lanceolate  form,  tapering 
to  each  end.  Spikes  of  flowers 
axillary,  growing  in  pairs,  on  short 
stalks.  It  is  found  very  commonly 
on  the  eastern  coast  of  Australia, 
especially  in  the  neighbourhood 
of  Port  Jackson,  whence  it  was 

introduced  into    Great  Britain, 

among  the  first  of  the  natural 

productions  of  that  remarkable 

country. 

Cultivation. — The  species  of  this 

genus  are  increased  artificially  in 

two  different  ways.  Most  of  them 

may  be  multiplied  by  cuttings 

struck  in  silver  sand,  placed  under 

a  bell-glass,  and  kept  in  a  warm 

place,  to  which  no  direct  solar 

light  has  access.    Such  of  them, 

however,  as  do  not  increase  with 

sufficient  certainty  by  this  method, 

A.  Julibrissin  for  instance,  have 

the  power  of  producing  shoots  from  pieces  of  their  root  placed  in 

earth  in  a  hot-bed ;  and  by  these  the  nurserymen  generally  propagate 

them.    Their  seeds  also  are  very  often  received,  and  from  these  they 

can,  of  course,  be  multiplied  in  all  cases. 

'  ACACIA,  FALSE,  or  Locust  Tree.  [Robinia.I 


Fragrant  Acacia. 
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ACADIOLITE.  one  of  a  group  of  minerals  of  doubtful  identity, 
composed  of  nearly  50  per  cent,  of  silica,  with  alumina,  lime,  soda, 
potash,  and  water. 

ACALEPHCE  (from  aKa\n<py,  a  nettle),  Sca-Ncttles,  a  class  of 
marine  invertebrate  animals,  belonging  to  the  sub-kingdom  Radiata. 
It  is  now  made  to  include  a  large  number  of  animals,  of  which  the 
genus  Medusa  of  Linnaeus  may  be  taken  as  a  type. 

The  genus  Medusa  was  placed  by  Linnaeus  in  the  second  section  of 
his  Vermes,  viz.  Mollusca.  The  Mollusca  were  divided  into  six 
sections  in  the  '  Systema  Naturas ; '  and  in  the  last  of  these,  consisting 
of  those  molluscous  forms  which  had  a  central  mouth  below,  Medusa 
stood  as  the  first  genus,  followed  by  Asterias  and  Echinus.  The  third 
section  of  Vermes  (Testacea),  with  Chiton  at  its  head,  immediately 
followed.  In  this  arrangement  Medusa  came  between  Nereis  and 
Asterias  ;  but  in  the  body  of  the  work  it  stands  between  Sepia  and 
A  sterias. 

The  following  is  the  Linnaean  definition  of  the  genus  Medusa  : — 
Body  gelatinous,  orbiculate,  depressed.    Mouth  beneath,  central. 

The  genus  contained  12  species,  and  these  consisted  not  only  of 
true  3Icdm(e,  but  of  such  genera  as  Porpita  and  Velella. 

The  Acalephce  of  Cuvier  (his  third  class  of  Zoophytes)  comprehend, 
to  use  his  own  terms,  Zoophytes  which  swim  in  the  sea,  and  in  whose 
organization  may  be  perceived  vessels,  which  in  truth  are  most 
frequently  nothing  but  productions  of  the  intestines,  hollowed  in  the 
parenchyma  of  the  body. 

Cuvier's  first  order  of  Acalephce,  or  Sea-Nettles,  consists  of  the 
Simple  Acalephce,  which  he  characterises  as  floating  and  swimming  in 
the  sea  by  means  of  the  contractions  and  dilatations  of  their  body, 
their  substance  being  gelatinous,  without  apparent  fibres.  The  sort 
of  vessels  which  are  seen  in  some  are  hollowed  in  the  gelatinous  sub- 
stance ;  they  often  visibly  come  from  the  stomach,  and  do  not  give 
place  to  a  true  circulation. 

The  genera  contained  in  this  order  are  the  great  genus  Medusa, 
Linn.,  with  its  subgenera  Porpita  and  Velella. 

The  great  genus  Medusa  is  characterised  as  having  a  disk  more  or 
less  convex  above,  similar  to  that  of  a  mushroom,  and  called  the 
umbrella.  Its  contractions  and  dilatations  concur  to  the  motivity  of 
the  animal.  The  edges  of  this  umbrella,  as  well  as  the  mouth,  or  the 
suckers,  more  or  less  prolonged  into  pedicles,  which  take  its  place,  in 
the  middle  of  the  lower  surface,  are  furnished  with  tentacles  of  very 
different  form  and  size.  These  different  degrees  of  complication  have 
given  rise  to  very  numerous  divisions. 

The  Arachnodermata  form  the  second  class  of  M.  de  Blainville's 
Actinozoaria.  He  observes  that  this  class  corresponds  exactly  to  the 
genus  Medusa  of  Linnaeus. 

The  following  is  M.  de  Blainville's  definition  of  this  genus  : — 

Body  free,  regularly  oval  or  circular,  subgelatinous,  covered  with 
an  extremely  fine  skin,  which  is  but  little  or  not  at  all  distinct, 
sustained  or  not  by  a  solid  subcartilaginous  part,  and  provided  with 
very  diversiform  radiated  appendages. 

Intestinal  canal  limited  to  the  stomach,  and  provided  with  a  single 
orifice. 

Ovaries  multiplied,  radiated,  and  opening  in  the  interior  of  the 
stomach. 

M.  de  Blainville  goes  on  to  state  that  their  form,  which  is  regular, 
is  nearly  always  circular  (the  Velellce  alone  being  oval),  sometimes 
discoid  or  spheroidal,  but  most  frequently  hemispherical,  which 
causes  them  to  resemble  our  umbrellas,  and  has  given  rise  to  the 
distinction  of  their  body  by  that  name.  This  body  is  sometimes 
furnished  in  addition,  in  its  circumference,  with  more  or  less  long 
cirrhi,  to  which  the  name  of  tentacles,  or  better,  of  tentaculiform 
cirrhi,  has  been  given. 

The  lower  surface  of  the  umbrella,  he  observes,  is  sometimes  entirely 
naked,  but  in  other  cases  is  provided  with  numerous  and  dispersed 
tentaculiform  suckers,  as  in  the  Porpitce  and  Velellce,  or  else  with  very 
diversiform  appendages,  capillaceous  at  least  at  their  extremity,  which 
zoologists  have  termed  arms,  whence  the  denomination  of  Brachideous 
which  they  have  given  to  some  species.  These  appendages  or  arms 
are  sometimes  free  from  their  base,  but  in  other  cases  are  united, 
which  unity  produces  a  sort  of  peduncle,  which  has  originated 
the  designation  of  Pedunculated  for  those  species  that  are  so  pro- 
vided. In  the  middle  of  the  lower  surface  of  the  umbrella  of  these 
Medusce  is  sometimes  a  species  of  peduncle  formed  by  a  proboscidi- 
form  prolongation  of  the  buccal  orifice,  and  they  are  then  called 
Proboscideous  j  but  in  the  greater  number  of  cases,  the  middle  of 
the  lower  part  of  the  umbrella  is  occupied  by  a  more  or  less  con- 
siderable mass,  attaching  itself  to  the  body  by  four  roots,  in  the 
form  of  a  cross,  so  as  to  divide  the  buccal  orifice  into  four  semi- 
lunar parts.  This  peduncle,  terminated  by  more  or  less  numerous 
capillaceous  divisions,  has  caused  the  name  of  Pedunculated,  or 
Polystomatous,  to  be  applied  to  those  Medusae  which  are  provided 
with  it.- 

The  first  subdivisions  of  the  Arachnodermata  established  by  M.  de 
Blainville  depends  on  the  existence  or  absence  of  a  solid  piece  for  the 
support  of  the  umbrella  or  body  of  the  animal,  and  consists  of  the 
Cirrhigrada,  which  are  provided  with  that  support,  and  of  the 
Pulmograda,  which  are  without  any  such  support.  These  orders, 
observes  M.  de  Blainville,  are  further  distinguished  by  the  very 


different  nature  of  the  appendages  with  which  the  umbrella  ia 
furnished  on  the  buccal  surface. 

The  difficulty  of  examining  the  Acalephce  is,  from  the  very  nature 
of  their  texture,  considerable,  and  that  of  preserving  them  in  spirit 
great.  It  is  not,  then,  to  be  wondered  at  that  a  great  portion  of  their 
organization  remained  for  a  long  time  in  obscurity,  and  that  much 
relating  to  it  still  remains  to  be  cleared  up.  To  observe  them  with 
anything  like  a  satisfactory  resirit,  they  must  be  studied  on  the  spot, 
and  while  they  are  alive  ;  and  thus  it  is  that  several  points  relative  to 
their  organization  and  habits,  and  their  generation  especially,  have 
only  lately  been  cleared  up.  The  possibility  of  fairly  preserving  them 
in  spirit  is  shown  in  the  museum  of  the  Royal  College  of  Surgeons  in 
London,  where,  in  the  department  comprehending  the  first  division 
of  the  Preparations  of  Nat.  Hist.,  in  spirit,  several  of  the  Acalephans, 
(No.  64  to  73  A,  both  inclusive)  are  to  be  seen  so  preserved.  In  the 
following  remarks  the  structure  of  the  typical  Medusce  will  be  more 
especially  referred  to. 

The  disk  presents  a  uniform  cellular  appearance  internally,  and  the 
cellular  substance  is  very  soft.  In  its  mass  no  fibre  has  hitherto,  we 
believe,  been  traced,  and  indeed  the  quantity  of  solid  matter  in  the 
whole  animal  must  be  very  small.  Those  who  have  taken  Medusce 
out  of  the  sea,  and  laid  them  upon  a  dry  board  or  dry  stone,  must 
have  observed  how  soon  they  sink  into  a  sort  of  deliquescence. 
Spallanzani  came  to  the  conclusion  that  the  sea-water  penetrating  the 
organic  texture  constitutes  the  greater  part  of  the  volume  in  the 
Medusce,  some  of  which  when  newly  taken  out  of  the  sea  weighed  50 
ounces,  though  their  dried  remains  gave  a  weight  of  little  more  than 
5  or  6  grains.  A  fine  muscular  membrane  appearing,  when  examined 
with  a  magnifying  glass,  to  be  composed  of  numerous  fleshy  fibres 
disposed  in  small  bundles,  radiating  as  regards  the  axis  of  the  Medusa, 
and  adhering  closely  to  the  gelatinous  substance  of  the  disk,  may  be 
seen  in  some  species  stretching  over  a  given  extent  of  the  lower  surface 
of  the  umbrella,  a  little  within  its  outer  margin.  Portions  of  the  disk, 
or  umbrella,  have  been  cut  from  these  animals  whilst  they  were  alive  : 
those  portions  which  had  no  part  of  this  muscular  membrane  attached 
to  them  exhibited  no  signs  of  motion  ;  in  those,  on  the  other  hand, 
whose  connection  with  the  muscular  membrane  was  preserved,  the 
reciprocal  contraction  and  dilatation  were  continued  for  some  time. 
Those  Pulmograda  which  have  cilia  around  their  margins  have  also 
circular  vessels  running  along  their  bases,  and  most  of  the  projectile 
and  extensile  tentacles  and  filaments  have  sacs  and  canals  with  con- 
tained fluids  at  their  roots.  If  these  cilia  may  be  regarded,  and  they 
doubtless  may  be,  as  one  of  the  causes,  and  a  principal  one,  of  loco- 
motion, the  pensile  tentacles  of  the  Medusa  may  be  viewed  as  ancillary 
at  least  to  that  faculty,  though  they  probably  are  principally  employed 
as  nutrient  organs.  They  are  hollow  and  simple,  and  appear  to 
increase  in  their  extensibility  in  proportion  to  their  connexion  with 
the  appendages  of  the  digestive  cavities,  or  when  furnished  with  a 
vesicle  at  their  base.  Suckers  are  found  at  the  extremities  and  along 
the  sides  of  these  tentacles  in  several  of  the  genera,  so  as  to  enable 
them  more  securely  to  catch  the  floating  destined  prey,  or  to  assist  in 
anchoring  the  Medusa  when  it  would  rest,  as  we  have  reason  to 
believe  it  occasionally  does. 

Nervous  System  and  Senses. — We  are  not  aware  of  any  quite  satis- 
factory demonstration  of  a  nervous  system  in  the  Acalephans.  Dr. 
Grant  indeed  ('  Zool.  Trans.,'  vol.  i.)  notices  a  structure  in  Cydippe 
which  in  his  opinion  can  only  belong  to  that  system  ;  but  Eschscholtz, 
whose  labours  in  investigating  the  organization  of  this  class  were  not 
small,  failed  to  discover  nerves  in  the  largest  which  he  examined. 
That  they  enjoy  sight  has  been  a  question.  Ehrenberg  has  endeavoured 
to  show  that  Medusa  aurita  possesses  eyes  in  the  form  of  small  red 
points  visible  on  the  surface  of  the  eight  brown  masses  which  are 
round  the  circumference  of  the  umbrella ;  and  he  has  compared  these 
so-called  eyes  to  those  of  certain  Potifera  and  Entomostraca.  He  con- 
siders the  glandular  body  at  the  base  of  the  pedicle  to  be  an  optic 
ganglion,  and  notices  its  connection  with  two  filaments  that  decussate 
about  the  middle  of  their  course  ;  and  he  views  these  as  constituting 
part  of  a  nervous  circle,  situated,  for  the  greater  part  of  its  extent, 
directly  along  the  bases  of  the  row  of  tentacles  surrounding  the 
umbrella,  and  so  forming  a  sort  of  outer  wall  of  the  circular  vessel  or 
appendage  of  the  intestinal  cavity  which  runs  round  the  margin  of 
the  umbrella.  He  also  describes  another  nervous  circle,  formed 
of  four  ganglion-like  masses.  These  he  states  to  be  disposed  round 
the  mouth,  and  to  be  each  connected  with  a  corresponding  group  of 
tentacles. 

But  the  general  opinion  seems  to  be  that  touch  is  the  only  sense 
possessed  by  the  Acalephans,  as  far  as  proof  has  hitherto  gone.  That 
they  are  sensible  to  light,  though  the  evidence  in  favour  of  their 
possessing  sight  properly  so  called  may  not  be  deemed  conclusive,  will 
be  generally  admitted.  It  is  said  that  some  of  the  smaller  tribes  have 
been  known  to  shun  a  bright  light,  and  to  sink  into  deep  water  to 
avoid  it. 

The  chief  seat  of  the  touch  appears  to  be  in  the  tentacula  and  cirrhi 
with  which  the  majority  of  Acalephans  are  furnished.  Many  of  them, 
as  we  have  ourselves  observed,  make  no  sign  when  wounded  extensively 
in  the  umbrella  or  disk. 

Muscular  System. — In  most  of  the  species  of  Puhnograde  Medusce 
distinct  muscular  fibres  exist,  which  present  the  peculiar  markings 
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observed  on  the  fibres  of  voluntary  muscles.  Where  these  cannot  be 
seen,  tissue  consisting  of  a  granular  substance  exists  which  possesses 
the  peculiar  power  of  contraction.  Professor  E.  Forbes  says,  that  he 
has  "paralysed  one  side  of  a  Rhizostoma  Aldrovandi,  whose  disk 
measured  more  than  a  foot  across,  by  removing  with  a  scalpel  the 
bands  of  that  half,  whilst  the  other  side  contracted  and  expanded  as 


Rhizostoma  cerulea  (Cuvier). 

usual  though  with  more  rapidity,  as  if  the  animal  were  alarmed  or 
suffering."  The  tentacles  of  most  species  are  capable  of  wonderful 
extension  and  retraction,  movements  which  must  be  effected  by  means 
of  muscular  tissue. 

Food  and  Digestion— The  food,  small  fishes  and  marine  animals, 
both  living  and  dead,  is  probably  conveyed  to  the  mouth  not  only  by 
the  tentacles  and  cirrhi  with  which  the  greater  part  of  the  Medusa  are 
furnished,  but  also  by  contractions  in  the  umbrella  or  disk  itself. 
Fishes  of  some  size  have  been  found  dead  and  entangled  in  the  tentacles 
of  Medusa,  killed  most  probably  by  that  benumbing  or  stinging  quality 
which  has  obtained  for  them  the  name  of  Sea-Nettles.  Professor  E. 
Forbes,  speaking  of  the  habits  of  Sarsia  tubulosa,  says,  "  being  kept  in 
a  jar  of  salt  water  with  small  Crustacea  they  devoured  these  animals, 
bo  much  more  highly  organised  than  themselves,  voraciously,  appa- 
rently enjoying  the  destruction  of  the  unfortunate  members  of  the 
upper  classes  with  a  truly  democratic  relish.  One  of  them  even 
attacked  and  commenced  the  swallowing  of  a  Lizzia  octopunctata, 
quite  as  good  a  Medusa  as  itself.  An  animal  which  can  pout  out  its 
mouth  twice  the  length  of  its  body,  and  stretch  its  stomach  to  corres- 
ponding dimensions,  must  indeed  be  '  a  triton  among  the  minnows,' 
and  a  vei'y  terrific  one  too." 

By  the  investigations  of  M.  Milne-Edwards  principally,  we  now  know 
that  all  the  Pulmograda  have  gastric  cavities,  but  all  have  not  mouths 
in  the  ordinary  acceptation  of  the  word.  In  Rhizostoma,  for  instance, 
the  only  communication  between  the  stomach  and  the  outer  surface  is 
carried  on  through  numerous  branching  canals  in  the  pensile  arms. 
In  most  cases  a  system  of  vessels  is  observed  proceeding  directly  from 
the  stomach,  partly  nutritive  and  partly  respiratory,  but  there  does 
not  appear  to  be  any  distinct  blood-vessels.  From  the  recent  researches 
of  Frey,  Leuckart,  and  E.  Forbes,  it  does  not  appear  that  any  special 
blood-fluid  exists  amongst  the  species  they  have  examined. 

Reproductive  System  and  Development. — The  majority  of  the  Acalephae 
have  very  distinct  reproductive  glands.  In  the  Pulmograda  they  ai-e 
placed  either  on  the  surface  of  the  sub-umbrella,  or  on  the  inner  and 
upper  part  of  the  cavity  of  the  peduncle.  In  most  cases  these  animals 
appear  to  be  bisexual,  though  the  two  sexes  are  often  united  in  the 
same  individual;  but  Milne-Edwards,  Wagner,  and  Will  have  observed 
individuals  with  sperm-cells  only,  and  with  germ-cells  only.  Although 
probably  in  all  cases  reproduction  takes  place  by  conjunction  of  these 
cells,  the  Medusce,  like  some  other  lower  animals,  have  the  power  of 
producing  their  offspring  by  germination.  This  fact  was  first  made 
known  by  Sars  in  1836.  Professor  E.  Forbes,  in  his  great  work  on 
the  British  Naked-Eyed  Medusae,  says,  "  I  have  observed  four  modes 
of  propagation  by  germination  among  the  Medusae.  1.  Germination 
from  the  ovaries,  as  observed  by  Sars.  2.  Germination  from  the 
peduncular  stomach.  3.  Germination  from  the  walls  of  a  tubular 
proboscis.  4.  Germination  from  the  bases  or  tubercles  of  the  four 
marginal  tentacles  in  Sarsia  prolifera."  In  order  to  suggest  the  nature 
of  this  mode  of  reproduction,  Forbes  has  the  following  passage : — 
"  What  strange  and  wondrous  changes !  Fancy  an  elephant  with  a 
number  of  little  elephants  sprouting  from  his  shoulders  and  thighs, 
bunches  of  tusked  monsters  hanging  epaulette-fashion  from  his  flanks 
in  every  stage  of  advancement.  Here  a  young  pachyderm  almost 
amorphous,  there  one  more  advanced,  but  all  ears  and  eyes  ;  on  the 
right  shoulder  a  youthful  Chuny,  with  head,  trunk,  toes,  no  legs,  and 
a  shapeless  body  ;  on  the  left,  an  infant  better  grown,  and  struggling 
to  get  away,  but  his  tail  not  sufficiently  organised  as  yet  to  permit  of 
liberty  and  free  action  !  The  comparison  seems  grotesque  and  absurd, 
but  it  really  expresses  what  we  have  been  describing  as  actually  occur- 
ring among  our  Naked-Eyed  Medusae  !  " 


The  history  of  the  development  of  the  ova  is  not  less  interesting. 
When  first  produced  they  are  retained  in  the  interior  of  the  creature 
until  they  are  covered  with  cilia,  when  they  pass  out,  and  are  found  in 
the  water  resembling/?^.  1.  In  the  course  of  a  little  time  it  attaches 
itself  to  some  fixed  object,  and  then  puts  out  four  arms.  In  the 
first  stage  we  have  an  infusorial  animalcule ;  in  the  next,  fig.  2,  we 
have  a  rotifer  or  hydroid  polype.  Not  only  have  we  the  resemblance  to, 
but  some  of  these  forms  have  been  shewn  by  Steenstrup  ('Alternation 
of  Generations ')  to  have  been  mistaken  for  permanent  states  of  other 
animals.  The  first  four  arms  are  succeeded  by  four  more,  fig.  3  :  at 
this  stage  germs  or  buds  frequently  grow  from  its  side,  fig.  4  :  the 
polypiform  body  then  lengthens,  and  at  last  becomes  wrinkled,  fig.  5  : 
depressions  appear,  and  the  elongated  body  is  cut  ud  into  a  series  of 
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horizontal  sliceSj  from  the  edges  of  which  tentacles  grow,  fig.  6  :  each 
layer  escapes,  and  presents  itself  in  the  form  of  a  young  Medusa,  fig.  7. 
Such  is  the  history  given  by  Steenstrup,  in  one  of  the  common  forms 
of  Pulmograde  Medusa?,  and  such  with  modifications  appear  to  be  the 
changes  which  each  ovum  of  the  Medusa  passes  through  before  it 
becomes  a  fully  developed  animal. 

Power  of  Stinging. — The  name  Acalephce,  Sea-Nettles,  suggests  this 
property.  It  is  not,  however,  improbable  that  this  function  is  possessed 
only  by  a  few  species.  Some  possess  this  property  in  a  remarkable 
degree,  as  the  Cyanea  capillata,  which  is  a. terror  to  bathers  in  our 
seas.  At  most  two  or  three  others  possess  it  in  relation  to  the  human 
skin.  It  is  probable  they  exert  greater  power  over  their  prey  or  their 
enemies  amongst  the  lower  classes.  The  stinging  power  is  supposed 
to  reside  in  small  capsular  hairs,  which  are  found  in  the  tissues  of 
the  Acalephm  as  well  as  in  Actinice  and  other  polypes. 

Phosphorescence. — On  whatever  property  this  phenomenon  depends, 
there  is  no  doubt  that  it  is  possessed  in  a  high  degree  by  almost  every 
species  of  Medusce.  The  circumstances,  however,  on  which  it  depends 
seem  to  be  little  known.  On  some  occasions  the  Acalephce  with  other 
marine  creatures  will  give  out  abundance  of  light,  whilst  at  other  times 
not  a  glimmer  can  be  observed. 

The  Acalephce  have  been  divided  into  four  families  :  the  Pulmograda, 
the  Ciliograda,  the  Cirrhigrada,  and  the  Physograda.  The  following 
is  the  arrangement  of  the  Pulmograda  given  by  M.  de  Blainville,  who, 
by  intercalating  the  genera  of  Pe'ron  and  Lesueur,  and  of  Eschscholtz, 
the  existence  of  which  he  is  far  from  guaranteeing,  gives  us  the  follow- 
ing synoptic  table  : — 

Pulmograda,  or  Medusahia. 

Sect.  I. — Simple. 
Genera :  Eudora,  Ephyra,  Phorcynia,  Eulymene,  Charybdcca. 

Sect.  II. — Tentaculated. 

Genera :  Berenice,  uEquorea,  Mesonema,  Polixena,  JEgina,  Cunina, 
Foveolia,  Eurybia,  Pcgasia,  Obelia. 

Sect.  III. — Sub-Proboscidean. 

Genera :  Oceania,  Aglaura,  Melicerte,  Cytacis,  Thaumantias,  Tima, 
Campanella. 

Sect.  IV. — Proboscidean. 
Genera :  Orithyia,  Geryonia,  Saphenia,  Diancea,  Linuche,  Favonia, 
Lymnorea,  Sthenonia. 

Sect.  V. — Brachideous  and  Pedunculated. 
Genera:  Ocyrue,  Cassiopea,  Attrdia,  Melitcea,  Evagora,  Cephcea, 
Rhizostoma,  Chrysaora,  Pelagia. 

We  now  proceed  to  lay  before  the  reader  examples  of  these  several 
sections. 
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Section  I. 
Eudora. 

Generic  Character. — Body  very  much  depressed,  discoid,  simple, 
without  tentacular  cirrhi,  without  either  peduncles  or  appendages, 
and  offering  within  only  ramified  canals  opening  (s'abouchant)  by  four 
large  trunks,  in  the  form  of  a  cross,  into  a  small  central  cavity  without 
external  aperture. 

Example,  Eudora  undulosa  (Peron  and  Lesueur). 


Eudora  undulosa. 

a,  view  of  the  upper  side  ;  b,  in  profile,  or  with  the  edge  of  its  disk  towards 
the  spectator  ;  c,  view  of  the  lower  side. 

M.  de  Blainville  remarks  that  he  only  knows  this  genus  from  the 
characteristic  and  short  description  given  by  Peron  and  Lesueur.  He 
doubts  whether  this  Medusa  has  not  a  mouth  ;  for  he  thinks  that  the 
certre  of  the  reunion  of  the  four  large  trunks  of  the  canals  ought  to 


C'harybdaea  periphylla. 


be  regarded  as  a  stomach.  He  further  inquires  whether  the  individual 
figured  was  complete.    He  says  that  M.  Lesueur  informed  him  that 


there  was  a  membrane  on  the  lower  surface,  and  he  inquires  whether 
this  was  not  perhaps  some  remains  of  the  stomachal  cavity. 

Cuvier  united  this  genus  with  the  Geryonice.  Eschscholtz  places  it 
in  his  family  Berenicidce,  and  unites  Ev/ryaie  with  it. 

Charybdaa. 

Generic  Character. — Body  hemispherical,  sub-conical,  or  even  semi- 
elliptical,  furnished  on  its  circumference  with  foliaceous  subtentacular 
lobes,  hollowed  below  by  a  great  stomachal  excavation  with  an  aperture 
as  large  as  itself. 

Example,  Chm-ybdKa  peripltylla  (Per.  and  Les.). 

Section  II. 
JEquorea. 

Generic  Character.  —  Body  slightly  diversiform,  furnished  at  its 
circumference  with  a  circle  of  filamentous  tentacular  cirrhi,  often 
very  long,  and  more  or  less  numerous,  a  good  deal  excavated  below, 
with  a  median  orifice  often  at  the  extremity  of  a  sort  of  circular  lip, 
which  is  more  or  less  projecting  or  provided  with  tentacular  fringes. 

Stomachal  appendages  linear,  numerous,  or  sacciform  and  not 
numerous. 

Example,  yEquorea  cyanea  (Per.  and  Les.). 
Habitat. — South  Seas. 


a,  the  animal  complete  ;  b,  a  portion  thereof. 
M.  de  Blainville  divides  this  genus  into  the  following  sections  : — 

Marginal  cirrhi  very  numerous;  stomachal  appendages  equally 
numerous  and  linear. 

A.  Lip  simple. 
Genus  jEquorea. 

B.  Lip  fringed. 
Genus  Mesonema.  (Esch.) 

*  * 

Marginal  cirrhi  as  well  as  the  stomachal  appendages  sufficiently 
numerous,  or  not  numerous. 

C.  Cirrhi  sufficiently  numerous,  originating  opposite  to  the  trian- 
gular stomachal  appendages. 

Genus  Polyxena.  (Esch.) 

D.  Cirrhi  and  sacciform  stomachal  appendages  few. 

Genus  jEgina.  (Esch.) 
We  have  selected  a  genus  of  the  first  subdivision  for  illustration. 

Section  III. 
Thaumantias. 

Generic  Charactei  Body  hemispherical,  provided  at  its  circum- 
ference with  tentaculiform  cirrhi  which  are  bulbous  at  the  root ;  very 
much  excavated  beneath,  and  having  in  its  middle  a  free  pedunculiform 
stomachal  cavity  dividing  itself  into  claviform  canals,  and  terminated 
by  a  simple  buccal  orifice. 


it 
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Example,  Thaumantias  cymbaloidea.  (Med.  cym.  Slabber. ;  Diancea, 
cymb.,  Lam.) 


Thaumantias  cymbalo'idea. 

Placed  by  Peron  among  his  Oceania. 
Habitat. — Coasts  of  Europe ;  Holland. 

Tima. 

Generic  Character. — Body  hemispherical,  depressed,  furnished  on  its 
circumference  with  a  circle  of  tentacuhform  cirrhi,  which  are  short 
and  numerous ;  not  much  excavated  beneath,  and  prolonged  into  a 
very  thick  conic  peduncle,  which  is  entirely  exserted,  and  terminated 


Tima  flavilabris. 

by  a  plicated  enlargement ;  buccal  orifice  at  the  centre  of  four  labial 
appendages ;  stomachal  cavity  in  the  enlargement  of  the  peduncle, 
and  giving  origin  to  four  ascending  canals,  and  communicating  with  a 
marginal  canal. 

Example,  Tima  flavilabris. 

Habitat. — The  Azores. 

Section  IV. 

Dianaa  (Quoy  and  Gaim.) 

Generic  Character. — Body  hemispherical,  furnished  on  its  circum- 
ference with  a  small  number  of  tentaculiform  cirrhi ;  excavated  beneath 


Favonia  octonema. 

and  provided  at  its  middle  with  a  strong  exserted  proboscidiform 
appendage,  with  four  brachideous  appendages  at  its  extremity. 


Favonia. 

Generic  Cliaracter. — Body  subhemispherical,  with  neither  cirrhi  nor 
tentaculiform  marginal  cilia ;  rather  deeply  excavated  beneath,  with  a 
long,  median,  proboscidiform  prolongation,  having  at  its  root  six  or 
eight  brachideous  appendages,  furnished  with  radiciform  suckers 
Four  ovaries. 

Example,  Favonia  Octonema.    (Orithyia  Octonema,  Lam.) 
Habitat. — South  Seas. 


Dianaa. 
Lymnorea. 

Generic  Character. — Body  subhemispherical,  furnished  on  its  cir- 
cumference with  very  fine,  short,  and  numerous  tentacular  cilia ; 
rather  deeply  excavated  beneath,  and  provided  with  a  long  proboscidi- 
form prolongation,  having  at  its  base  eight  bifid  and  finely  divided 
appendages.    Four  ovaries,  in  the  form  of  a  cross. 

Example,  Lymnorea  triedra.    (Diancea  triedra,  Lam.) 

Habitat. — South  Seas. 


Lymnorea  triedra, 
a,  the  disk  seen  from  above. 

Section  V. 
Pelagia. 

Generic  Character. — Body  subhemispherical,  lobated,  auriculated, 
furnished  on  its  circumference  with  a  few  tentaculiform  cirrhi ;  eight 
inferior  apertures  at  the  extremity  of  a  fistulous  peduncle  provided 
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with  four  very  strong  and  foliaoeous  anns.  Four  ovaries.  Stomach 
with  cseciform  appendages. 

Example,  Pelagia  Labiche,  Eseh.  (Cyanca  Labiche,  Quoy  and  Gaim.) 


Pelagia  Labiche. 
RMzostoma. 

Generic  Character. — Body  circular,  hemispherical,  provided  on  its 
circumference  with  lobes  or  festoons  intermingled  with  auricles,  largely 
excavated  below,  with  four  semilunar  orifices,  produced  by  four  roots 
of  insertion  of  a  considerable  pedunculated  mass,  afterwards  divided 
into  eight  very  complex  braehideous  appendages  furnished  with  fibril- 
lary suckers,  without  a  median  prolongation.    Four  ovaries,  in  the 


Ehizostoma  Ouvieri. 

shape  of  a  cross.  Stomachal  cavity  very  large  and  vascular  at  its 
circumference. 

Example,  RMzostoma  Cuvieri. 

Habitat. — European  Seas. 

M.  do  Blainville  separates  the  genus  into  two  divisions. 


Species  having  a  peduncle  of  insertion  for  the  root,  with  radical 
appendages,  besides  those  of  the  arms. 

B. 

Species  having  a  very  short  peduncle  of  insertion,  without  radical 
appendages,  besides  the  four  bifid  arms.    (Evagora,  PeY.) 

We  have  given  an  illustration  of  the  first.  The  species  grows  to  a 
very  large  size. 

Clirysaora. 

Generic  Character. — Body  circular,  hemispherical,  festooned,  and 
provided  with  at  least  twenty-four  tentaculiform  cirrhi  on  its  circum- 
ference ;  excavated  internally  into  a  considerable  cavity  with  sacciform 
appendages  ;  communicating  externally  by  a  single  orifice,  pierced  hi 
the  centre  of  a  median  peduncle,  provided  with  distinct  br#chideou.i 
appendages.    Four  ovaries. 

Example,  Clirysaora  lutea. 


Clirysaora  lutea. 

a,  one-fourth  of  the  disk  or  umbrella,  secu  from  below  ;  b,  disk  without  its 
appendages. 

The  Pulmograde  Medusa;  have  been  recently  studied  with  great 
care  by  Professor  E.  Forbes,  and  he  proposes  to  divide  them  into  two 
groups  according  as  their  eyes  or  ocelli  are  covered  or  destitute  of  this 
protection.  When  any  of  the  more  common  forms  of  Medusae  are 
examined,  as  the  species  of  Khizostoma  or  Pelagia,  it  will  be  found 
that  the  margins  of  the  ocelli  are  protected  by  more  or  less  compli- 
cated membranes,  hoods,  or  lobed  coverings.  This  character  accom- 
panies another  of  great  importance,  that  is,  the  possession  of  a 
complicated  anastomosis  and  ramification  of  the  vessels.  In  the  case 
of  Thaumantias  and  other  genera  it  will  be  found  that  the  ocelli  are 
either  absent  or  entirely  naked,  and  this  condition  is  accompanied 
with  a  very  simple  vascular  system.  Hence  Professor  Forbes  proposes 
the  following  classification. 

I.  Steganopthalmata  (<TTeyav6s,  covered). 

Genera.  Amelia,  Peron;  Medusa,  Eschscholtz ;  Pelagia,  PeYon  and 
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Lesueur ;  Chrysaora,  Peron  ;  Rhizostoma,  Cuvier ;  Cassiopea,  Pe"ron  ; 
Cyanea,  Pe"ron. 

II.  Gymnophthalmata  (yvfiv6s,  naked). 

1.  Vessels  branched  (Wilteiadce). 
Genus.    WiUsia,  Forbes. 

2.  Vessels  simple.  Ovaries  convoluted,  and  lining  t.he  pedunculated 
stomach  (Oceanidce). 

Genera.    Twrris,  Lesson ;  Saphenia,  Eschscholtz  ;  Oceania,  Peron. 

3.  Vessels  simple,  eight  or  more.  Ovaries  linear,  in  the  course  of  the 
yessels  on  the  sub-umbrella  (/Equoreadm). 

Genera.    Stomobrachium,  Brandt ;  Polyxenia,  Eschscholtz. 

4.  Vessels  simple,  eight.  Ovaries  as  many  as  the  vessels,  small,  in 
the  course  of  the  sub-umbrella  (Circeadm). 

Genus.    Circe,  Mertens. 

5.  Vessels  simple,  four.  Ovaries  four,  in  the  course  of  the  vessels 
on  the  sub-umbrella  (Geryoniadw). 

Genera.  Geryonia,  PeYon ;  Tima,  Eschscholtz ;  Geryonopsis,  Forbes ; 
Thuumantiag,  Eschscholtz;  Slabberia,  Forbes. 

6.  Vessels  simple,  four.  Ovaries  in  the  substance  of  the  peduncle 
(Sarsiadce). 

Genera.  Sarsia,  Lesson ;  Bougainvillea,  Lesson  ;  Lizzia,  Forbes  ; 
Mooderia,  Forbes ;  Euphysa,  Forbes ;  Steenstrupia,  Forbes. 

This  arrangement  applies  to  the  British  genera  only,  the  species  of 
which,  with  figures,  are  described  in  Professor  Forbes's  '  Monograph  of 
the  British  Naked-Eyed  Medusae,'  published  by  the  Bay  Society. 

The  second  order  of  the  Acalephw  are  the  Ciliograda,  of  which  De 
Blainville  gives  the  following  definition  :  — 

Body  gelatinous,  very  contractile,  free,  diversiform,  evidently  binary 
or  bilateral,  sometimes  appearing  subradiated,  provided  with  a  kind 
of  straight  ambulacra,  formed  by  the  approximation  of  two  series  of 
vibratory  cilia. 

Intestinal  canal  complete,  or  provided  with  two  orifices,  a  mouth 
and  a  vent. 

The  term  Ciliograde  has  been  given  to  these  Medusa;  on  account 
of  the  minute  organs  called  Vibratile  Cilia,  with  which  they  are 
covered. 

Arrangement. 

De  Blainville,  whose  amended  arrangement  we  take,  observes  that 
systematists  have  hitherto  agreed  to  imitate  Gmelin  more  or  less  on 
the  subject  of  the  place  of  the  Ciliograda  in  the  animal  series,  that  is 
to  say,  in  making  them  a  genus  approximating  to  the  Medusa; ;  and 
he  instances  Lamarck,  Cuvier,  Latreille,  and  Oken,  as  not  having 
expressed  any  doubts  on  the  subject. 

Genera. 
1.  Berbe. 

a.  Species  whose  cilia  are  smaller  than  the  interstices  which  separate 
them.   (Genus,  Berbe  of  Eschscholtz.) 

Example,  Berbe  ovata.  Those  found  by  Browne  seldom  exceeded 
three  inches  and  a  half  in  length,  or  two  and  a  half  in  the  largest 
transverse  diameter.  "This  beautiful  creature,"  says  Browne,  'Jamaica,' 
p.  384,  "is  of  an  oval  form,  obtusely  octangular,  hollow,  open  at  the 
larger  extremity,  transparent,  and  of  a  firm  gelatinous  consistence ;  it 


Bei  oe  orata. 


contracts  and  widens  with  great  facility,  but  is  always  open  and 
expanded  when  it  swims  or  moves.  The  longitudinal  radii  are 
strongest  at  the  crown  or  smaller  extremity,  where  they  rise  from  a 
very  beautiful  oblong  star,  and  diminish  gradually  from  thence  to 
the  margin  :  but  each  of  them  is  furnished  with  a  single  series  of  short, 
delicate,  slender  appendices  or  limbs  (the  cilia)  that  move  with  great 
celerity  either  the  one  way  or  the  other,  as  the  creature  pleases  to 
direct  its  flexions,  and  in  a  regular  accelerated  succession  from  the  top 
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to  the  margin.  It  is  impossible  to  express  the  liveliness  of  the 
motions  of  those  delicate  organs,  or  the  beautiful  variety  of  colours 
that  rise  from  them  while  they  play  to  and  fro  in  the  rays  of  the  sun ; 
nor  is  it  more  easy  to  express  the  speed  and  regularity  with  which, 
the  motions  succeed  each  other  from  the  one  end  of  the  rays  to  the 
other."  Dr.  Browne  frequently  met  with  these  animals  to  the  north 
of  the  western  islands  (West  Indies). 

fi.  Species  whose  cilia  are  twice  as  long  as  the  interstices. 
(Genus,  Medea,  Eschscholtz.) 

Example,  Berbe  rufescens. 

y.  Species  whose  cilia  are  situated  in  two  ambulacral  ridges. 

(Genus,  Pandora,  Eschscholtz.) 
Example,  Berbe  Flemingii. 

2.  Cydippe. 

Body  regular,  free,  gelatinous,  divided  into  eight  sections,  more  or 
less  distinct,  by  as  many  double  longitudinal  rows  of  vibratory  cilia. 
An  internal  cavity,  with  a  large  buccal  (?)  aperture,  whence  issue,  and 
are  prolonged  more  or  less  below,  a  pair  of  long  appendages,  which 
are  retractile,  and  also  furnished  with  vibratory  cilia. 

Example,  Cydippe  pileus ;  Medusa  pileus,  Gmelin  ;  Berbe  pileus, 
Lamarck ;  Pleurobrachia,  Fleming ;  Eucharis,  Peron,  who  really 
established  the  genus ;  but  Eschscholtz  having  transferred  the  last 
name  to  a  .genus  of  Ciliobranchians,  De  Blainville  prefers  following 
him,  to  avoid  greater  confusion.  [Beroe.] 


Beroe  (Cydippe)  pileus. 


3.  Callianira.  [Callianira.] 
4.  Mnemia. 

Body  smooth,  oval,  elongated  vertically,  very  much  compressed  on 
one  side,  and  as  if  lobated  on  the  other.  Buccal  opening  between  the 
prolongation  of  the  sides  ;  conical  appendages,  on  which  the  rows  of 
vibratory  cilia  are  ranged. 

Example,  Mnemia  heteroptera,  Callianyra  heteroptera  of  Chamisso, 
thus  described  by  Chamisso  and  Eisenhardt : — Body  hyaline,  cylin- 
drico-tubular,  dilated  at  one  extremity,  with  a  transverse  mouth,  into 
which  it  was  impossible  to  penetrate.  A  large  cestoid  wing  on  each 
side,  with  vibratory  cilia  on  its  edges ;  six  intermediate  smaller  wings, 
of  which  the  four  inferior  (buccal)  are  lanceolated,  ciliated  on  the 
edges,  and  attached  to  the  base  of  the  body ;  two  superior  cestoid 
wings  uniting  themselves  to  the  two  large  lateral  ones,  which  Peron, 
according  to  the  describers,  erroneously  regarded  as  branchirc. 

5.  Calymma.  [Calymma.] 
6.  Axiotima. 

Body  a  little  elevated,  a  little  compressed,  or  subcircular,  prolonged 
to  the  right  and  left  into  a  sort  of  appendages,  bearing  the  series  of 
cilia  towards  their  terminal  half  only,  and  up  to  their  end.  Mouth 
small,  entirely  deprived  of  labial  appendages. 

Example,  Axiotima  Gaidis,  Eschscholtz.  Locality,  South  Seas, 
near  the  equator. 

7.  Eucharis  (Eschscholtz). 

Body  oval,  sufficiently  elevated,  slightly  compressed,  or  subcircular, 
covered  with  papillse,  with  the  ambulacra  of  natatory  cilia  extended 
from  the  summit  to  the  base.  Mouth  small,  provided  with  two  rather 
long  pairs  of  appendages. 

Example,  Eucharis  Tiedmanni,  Eschscholtz.  Locality,  seas  of 
Japan.  This  name  had  been  employed,  as  we  have  seen,  by  Peron,  to 
distinguish  another  genus  of  Ciliograda,  and  should  not  have  been 
transferred  :  for  in  all  such  cases  confusion  must  be  the  consequence. 
The  student  must  now  remember  that  the  Eucharis  of  Pdron  and  that 
of  Eschscholtz  represent  two  different  generic  forms. 

8.  Ocyrbe. 

Body  gelatinous,  transparent,  vertical,  cylindrical,  provided  above 
with  two  lateral  musculo-membranous,  bifid,  thick,  wide  lobes,  and 
with  two  fleshy  ciliated  rib-like  elevations,  with  two  other  ciliated  ribs 
upon  the  edges  between  the  lobes  :  aperture  provided  with  four  ciliated 
arms. 

Example,  Ocyrbe  crystallina,  Rang,  who  founded  the  genus.  De 
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Blainville  thinks  that  it  bears  much  resemblance  to  the  last  species  of 

Calliauira — Ccdlianira  hexagona  1 

9.  Alcynde. 

Body  gelatinous,  transparent,  vertical,  cylindrical,  with  eight 
ciliated  ribs,  hidden  in  part  under  the  vertical  natatory  lobes.  Aper- 
ture provided  with  four  ciliated  appendages. 

Example.  Alcynde  vermiculata,  Rang,  who  established  the  genus. 
Locality,  coasts  of  Brazil. 

10.  Cestum. 

Body  gelatinous,  free,  regular,  very  short,  but  extended  or  prolonged 
on  each  side  into  a  long  riband-like  appendage,  bordered  on  each 
angle  with  a  series  of  vibratory  cilia,  thus  forming  four  ambulacra, 


Ocstum  Veneris. 

two  on  each  side.    Mouth  inferior  and  mesial,  accompanied  by  a  pair 
of  long,  ciliferous,  retractile  and  simple  appendages. 
Example,  Cestum  Veneris,  Lesueur. 

Although  there  is  not  much 
resemblance  between  this  singular 
genus  and  the  typical  forms  of 
(Jiliograda,  yet  they  are  connected 
by  a  succession  of  intermediate 
links.  If  we  refer  to  the  genus 
Callianira,  we  shall  find  that  its 
globular  body  is  so  extended 
laterally  as  to  have  a  wing-like 
appendage  on  either  side.  In 
other  genera  these  lateral  ap- 
pendages are  still  more  extended, 
until  the  globular  body  in  tho 
oentre  is  entirely  lost.  The  ali- 
mentary canal  of  Cestum  runs 
across  the  middle  of  its  length, 
and  from  it  extends,  as  from  the 
stomach  of  the  Medusce,  a  series 
of  gastric  canals  which  carry  the 
nutriment  to  all  parts  of  the  body. 

The  third  order  is  the  Cirrhi- 
grada.  They  are  thus  called  from 
the  cirrhi  which  are  attached  to 
the  disk  upon  which  their  organs 
are  disposed.  These  cirrhi  are, 
some  of  them,  tubular,  and  are 
furnished  with  suckers.  The 
caecal  appendages  are  attached 
to  their  base,  in  which  are  pro- 
duced the  ova,  which  pass  out  at 
the  mouth  of  the  cirrhi.  The 
following  is  De  Blainville' s  defi- 
nition of  the  order  : — ■ 

Body,  oval  or  circular,  gela- 
tinous, sustained  in  the  interior 
of  the  dorsal  disk  by  a  solid  sub- 
cartilaginous  part,  and  provided 
on  the  lower  surface  of  the  disk 
with  tentaculiform  cirrhi,  which 
are  very  extensible. 

Genera. 
1.  VeleUa. 
Body  membranous,  oval,  very 
much  depressed,  convex,  swollen, 
sustained  above  by  a  transparent 
oval  subcartilaginous  piece, 
marked  with  concentric  striae,  and 
surmounted  by  a  vertical  and 
oblique  crest,  concave  below,  with 
a  sort  of  mesial  nucleus,  offering  a  central  mouth  at  the  extremity 
of  a  proboscidiform  prolongation,  surrounded  by  tentacular  cirrhi  of 
two  kinds,  the  external  being  much  longer  than  the  internal  ones. 


iiiilBi 

VeleUa  lata. 
upper  side  ;  b,  lower  side. 


Rataria  mitrata, highly  magnified. 


De  Blainville  observes  that  Imperato  and  Columna  would  appear  to 
be  the  authors  who  first  noticed  the  animals  which  constitute  this 
genus,  established,  at  first,  under  the  name  of  Phyllidoce,  by  Patrick 
Browne,  and  figured  by  him  in  his  'History  of  Jamaica,'  tab.  48,  fig.  1. 
Forskahl,  who  gave  a  very  good  description  of  it,  arranged  it  under  his 
genus  JJolothwria.  Lcofiing  made  it  a  Medusa,  denominating  the  species 
known  to  him  Medusa  VeleUa,  a  name  adopted  by  Linnaeus  in  the 
'Systema  Naturae.'  Dana  (' Soc.  Roy.  de  Turin,'  1766)  proposed  tho 
name  of  Armenistarus  for  it ;  and  Lamarck  published  itunderthegeneric 
appellation  of  VeleUa,  by  which  it  is  now  generally  known  to  naturalists. 

This  form  is  widely  diffused,  and  has  been  found  in  the  seas  of 
Europe,  America,  Asia,  and  Australasia.  One  of  the  species,  V:  limbosa, 
is  often  taken  on  the  southern  coasts  of  England.  The  animals  are  met 
with  far  at  sea,  and  often  huddled  together,  young  and  old,  in  con- 
siderable masses.    Sailors  are  said  to  fry  and  eat  them. 

The  Phyllidoce  labris  cceruleis,  the  Sally-Man  of  Browne,  appears  to 
be  the  VeleUa  cyanea,  of  Lesson  and  Gamot,  and  one  at  least  of  the 
species  which  gave  rise  to  the  Medusa  VeleUa  of  Linnaeus  and  Gmelin 
(Lamarck  quotes  the  last  name  as  well  as  Browne's  PhyUidoce,  as 
synonyms  of  his  VeleUa  mutica). 

2.  Rataria. 

Body  oval  or  circular,  sustained  by  a  subcartilaginous,  compressed, 
elevated  piece,  with  a  muscular,  moveable,  longitudinal  crest  above, 
concave  below,  and  provided  in  the 
middle  with  a  free  proboscidiform 
stomach,  and  with  a  single  row  of 
marginal  tentaculiform  suckers. 

Eschscholtz  established  this  genus 
for  some  very  small  cirrhigrade  animals, 
whose  back  is  sustained  by  a  subcar- 
tilaginous piece,  not  elevating  itself  in 
the  dorsal  cavity,  and  which  only  offer 
marginal  cirrhi  on  the  central  surface. 
De  Blainville,  after  observing  that 
Forskahl  has  figured  with  his  Holotkwia 
spirans  (VeleUa  limbosa  of  Lamarck)  some  very  small  animals,  which 
M.  Eschscholtz  himself  regards  as  closely  approximating  to  his 
Rataria  cordata,  says  that  it  seems  possible  that  the  Rataria  may  be 
only  degrees  of  development  of  VeleUa.    Example,  Rataria  mitrata. 

3.  Porpita. 

Body  membranous,  regular,  circular,  depressed,  slightly  convex  above; 
internal  cartilaginous  support  circular,  with  its  surface  marked  by  con- 
centric striae  crossing 
radiated  stria?,  cover- 
ed on  its  upper  sur- 
face by  a  delicate 
membrane  merely. 
The  body  is  concave 
below,  and  the  infe- 
rior surface  is  fur- 
nished with  a  great 
number  of  tentacula, 
of  which  the  exterior 
ones  are  the  longest, 
and  furnished  with 
small  cilia,  each  ter- 
minated by  a  glo- 
bule :  they  sometimes 
contain  air;  and  the 
internal  ones  are  the 
shortest,  the  most 
simple,  and  the  most 
fleshy.  In  the  centre 
of  these  tentacula  is 
the  mouth,  in  form  of 
a  small  proboscis, 
which  leads  to  a 
simple  stomach,  sur- 
rounded by  a  some- 
what glandular  sub- 
stance. 

Cuvier,  from  whom 
a  great  portion  of  the 
above  description  is 
taken,  says,  in  the 
last  edition  of  the 
'  Regne  Animal,'  that 
there  is  but  one 
species  (Porpita  gi- 
gantea)  of  a  beautiful 
blue  colour,  from  the 
Mediterranean,  and 
other  warmer  seas. 
Lamarck,  who  esta- 
blished the  genua 
for  an  animal  which 


Porpita  gigantca. 
a,  upper  side  ;  b,  lower  side. 


had  been  placed  among  the  Medusa  by  Linnaeus,  gives  four  species' 
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but  De  Blainville  and  MM.  Chamisso  and  Eisenhardt  coincide  with 
Cuvier  in  believing  that  they  are  all  referable  to  one,  though  the 
former  admits  that  the  fact  is  still 
somewhat  doubtful.     He  observes 
that    Bosc's    species,  Holothuria 
appendicidata,  (Porpita  appendicu- 
lar,, Lam.)  was  evidently  established 
on  an  impaired  animal.  Eschscholtz, 
under  the  name  of  Porpita  Mediter- 
ranean conjoins  three  of  Lamarck's 
species,  and  describes  three  new 
ones,  taking  for  his  character  the 
proportion    of    the    cartilaginous        Profile  of  Porpita  glandifera. 
disk,  and  especially  that  of  the  marginal  cirrhi. 

Geographical  Distribution. — Like  that  of  Velella,  very  wide.  Bosc, 
who  met  with  them  at  sea,  says  the  animal  has  the  appearance  of  a 
24-eous  piece  borne  along  by  the  waves.  Examples,  Porpita  gigantea, 
and  P.  glandifera. 

4.  Polylrachionia.  (Guilding). 
Dorsal  support  (sustentaculum)  cartilaginous,  naked,  flattened, 
rounded,  radiated,  concentrically  striated;  mantle  (pallium)  narrow, 
free,  surrounding  the  support ;  arms  numerous,  parallel,  of  various 
lengths,  elon- 


^ated,  affixed 
beneath,  with 
a  power  of 
talcing  a  de- 
clining posi- 
tion for  the 
purpose  of 
taking  prey. 
Mouth  below, 
central,  purse- 
shaped,  exten- 
sile. Tentacula 
many,  varying 
in  form,  suc- 
torial, cover- 
ing the  whole 
ventral  sur- 
face. Eggs, 
very  small, 
innumerable, 
nestled  among 
the  tentacula. 
Example,  Po- 
lybrachionia 
Linnceana. 

This  genus 
has  been  esta- 
blished by  ~M.r. 
Guilding,  who 
describes  the 
support  as 
broad  and 
vitreous,  the 
body  as  ceru- 
lean, the  ten- 
tacula as  pal- 
lid, and  the 
arms,  which 
are  in  a  triple 
series,  glandu- 
lous,  the  glan- 
dules being 
pedunculated. 
The  diameter 
of  the  mantle, 
exclusive  of 
the  arms,  is 
stated  to  be 

eleven  and  a  half  lines.  Mr.  Guilding  states  that  the  animal  is 
wonderfully  beautiful,  swimming,  or  rather  floating  on  the  serene 
surface  of  the  Caribean  Sea  in  calm  weather,  and  embracing  its  prey 
by  the  sudden  downward  application  of  some  or  all  of  its  arms, 
which  are  easily  broken  by  attrition. 

We  think  there  is  hardly  enough  to  warrant  a  generic  separation  in 
this  case;  the  species  bears  a  strong  resemblance  to  the  Porpita 
carulea  of  Eschscholtz.  Mr.  Guilding  observes  that  the  Medusa 
porpita  of  the  'Amaenitates  Academicse'  seems  nothing  more  than 
the  central  disk  of  some  species  deprived  of  all  the  organs  of  the  body. 

The  fourth  order  is  the  Physograda.  The  structure  of  the 
creatures  belonging  to  this  order  were  but  little  known  till  the 
publication  of  Mr.  Huxley's  researches,  in  'Philosophical  Transac- 
tions' for  1849.  They  are  allied  to  the  preceding  order  both  in  the 
conformation  of  the  gastric  organs  and  in  their  means  of  locomotion. 
The  principal  difference  between  this  and  the  preceding  families  if, 


Polybrachionia  Linnceana,  enlarged 
a,  upper  side  ;  b,  lower  side. 


that  we  here  lose  the  radiate  form,  and  observe  in  the  creatures  which 
belong  to  it  a  lateral  symmetry.  This  order  is  now  made  to  include 
the  genus  Physalia  and  its  allies,  which  are  possessed  of  an  air-bag, 
by  means  of  which  they  float  through  the  ocean,  and  also  the  various 
forms  of  Diphydce.  These  two  forms  were  included  by  Cuvier  in  his 
division  of  Hydrostatic  Acalephtv.  Before  referring  to  their  arrange- 
ment, we  shall  give  the  principal  results  of  Mr.  Huxley's  researches 
into  the  anatomy  of  these  creatures,  as  given  by  him  in  the  'Keport  of 
the  Twenty-First  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science.'  We  shall  speak  first  of  the  Diphydw.  If  one  of 
these  creatures  is  examined,  it  will  be  found  to  consist  of  two  trans- 
parent crystalline  pieces,  which  look,  when  taken  out  of  the  water, 
like  morsels  of  cut-glass.  One  or  both  of  these  pieces  contains  a  wide 
cavity,  lined  with  a  muscular  membrane,  by  the  contraction  of  which 
the  animal  is  propelled  through  the  water.  The  attachment  of  the 
posterior  piece  to  the  anterior  is  very  slight,  and  when  detached  it 
will  swim  about  independently  for  hours  together.  It  was  this  cir- 
cumstance which  led  Cuvier  to  suppose  that  the  two  pieces  were  two 
independent  animals,  and  in  this  he  has  been  followed  by  the  majo- 
rity of  zoologists.  He  describes  the  two  individuals  as  always  together, 
one  including  itself  in  a  hollow  of  the  other  (l'un  s'emboitant  dans 
un  creux  de  1' autre),  an  arrangement  which  nevertheless  permits  their 
separation  without  the  destruction  of  life.  They  are,  he  observes, 
gelatinous,  transparent,  and  move  very  nearly  like  the  Medusa.  The 
including  individual  (l'emboltant)  produces  from  the  bottom  of  its 
hollow  a  chaplet  (chapelet)  which  traverses  a  demi-canal  of  the  inclu- 
ded individual  (l'emboitd),  and  would  seem  to  be  composed  of  ovaries 
and  of  tentacula  and  suckers  like  those  of  the  preceding  genera. 
Cuvier  then  goes  on  to  state  the  divisions  established  by  MM.  Quoy 
and  Gaimard,  according  to  the  relative  forms  and  proportions  of  the 
two  individuals.  Thus  in  the  Diphyes,  properly  so  called,  the  two 
individuals  are  nearly  alike,  pyramidal,  and  with  some  points  round 
their  opening,  which  is  at  the  base  of  the  pyramid.  In  the  Calpes, 
the  included  individual  has  still  the  pyramidal  form,  but  the  inclu- 
ding individual  is  very  small  and  square.  In  the  Abyles,  the  included 
individual  is  oblong  or  oval,  and  the  including  rather  smaller  and  bell- 
shaped.  In  the  Cuboides,  it  is  the  included  individual  which  is  small  and 
bell-shaped ;  the  including  individual  is  much  larger  and  square.  In 
the  Navicules,  the  included  individual  is  bell-shaped;  the  including 
individual  large  also,  but  slipper-shaped  (en  forme  de  sabot).  Cuvier 
concludes  by  remarking  that"  there  are  many  other  combinations. 
There  are  two  prominent  forms  of  Diphydce,  the  Monogastric  and  the 
Polygastric.  In  the  former  a  single  polype  is  developed  in  a  special 
cavity  of  the  anterior  piece.  In  the  polygastric  a  long  chain  of  such 
polypes,  each  enveloped  in  a  little  transparent  bract,  occupies  a 
similar  position.  These  polypes  have  no  oral  tentacles ;  but  a  long 
thread-like  tentacle,  bearing  lateral  branches,  which  are  terminated  by 
small  sacs,  is  developed  from  the  base  of  every  polype.  The  small 
prehensile  sac  has  a  peculiar  form,  but  is  only  a  dilatation  of  its 
pedicle.  It  is  much  thickened  on  one  side,  and  contains  a  great  number 
of  the  stinging  hairs  to  which  we  have  before  alluded.  The  repro- 
ductive organs  are  medusiform  bodies,  which  are  developed  by 
gemmation  from  the  pedicle  of  the  polype. 

In  the  Polygastric  Diphyda;  new  polypes  are  continually  being 
produced  by  gemmation  at  the  attached  extremity  of  the  polype- 
chain,  and  in  all  the  species  the  same  gemmation  is  continually  going 
on  among  the  prehensile  and  reproductive  organs. 

The  structure  of  the  other  forms  of  Physograda  are  modifications  of 
a  common  type,  in  the  main  identical  with  that  of  the  Diphydce. 
The  great  difference  is  in  the  absence  of  the  air-organ,  or  float.  The 
same  continual  multiplication  of  parts  by  germination  goes  on  among 
the  Physsophoridce  as  among  the  Diphydce,  and  the  structure  and 
mode  of  development  of  the  young  organs  are  the  same.  Great  variety 
is  presented  by  the  reproductive  organs,  from  the  form  of  mere  sacs 
to  that  of  free-swimming  bodies  precisely  resembling  Medusce,  and 
developing  the  generative  elements  only  subsequently  to  their 
liberation.  In  Physalia  the  female  organs  are  free-swimming  medusi- 
form bodies,  while  the  male  organs  are  simply  pyriform  sacs. 

As  a  general  conclusion  it  may  be  stated  that  the  Physograda  are 
essentially  composed  of  two  membranes,  an  outer  and  an  inner,  which 
are  called  by  Mr.  Huxley  '  foundation  membranes,'  since  every  organ 
is  formed  by  the  modelling  into  shape  of  one  or  other  or  both  of  these ; 
commencing  as  a  simple  process,  or  diverticulum,  and  assuming  its 
perfect  form  by  a  gradual  change  of  development.  The  stomach  has. 
no  walls  distinct  from  those  of  the  general  varieties.  The  reproductive 
organs  are  always  developed  externally.  The  stinging  hairs,  or  thread- 
cells,  are  found  in  all  the  species  in  the  greatest  abundance. 

The  following  is  the  arrangement  of  these  creatures  according  to 
M.  de  Blainville  : — 

Physograda. 
* 

Natatory  organ  simple  and  lamellar. 
1.  Physalia. 

Generic  Character. — Body  oval,  rather  elongated,  more  narrow  and 
proboscidiform  anteriorly,  hydatiform  in  the  middle,  attenuated  and 
obtuse  posteriorly ;  mouth  star-shaped  and  terminal ;  anus  lateral ; 
a  foot  in  form  of  a  crest  or  oblique  lamina,  directed  from  before 
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backwards ;  branehire  very  anomalous,  and  composed  of  a  great  number 
nf  diversiform  cirrhous  productions  ;  organs  of  generation  terminating 
at  the  anterior  third  of  the  right  side  by  two  closely  approximated 
orifices. 

Example,  Physalia  Arethusa. 

This  is  the  Arethtisa  of  Browne  ;  Medusa  Caravella  of  Mtiller  and 
Eschscholtz ;  Physalus  Pelagicus  of  Lamarck  ;  the  Portuguese  Man-of- 
War  of  English  voyagers.  This  Physalus  ia  an  inhabitant  of  the  warm 
seas,  but  a  shoal  of  them  are  sometimes  driven  into  our  bays, 
particularly  on  the  south-west  coast. 


Physalus  Pelagicus  ;  the  crest  not  expanded. 

*  * 

Locomotive  organs  complex  and  vesicular. 
2.  Physsophora. 

Generic  Character. — Body  more  or  less  elongated,  cylindroid, 
hydatiform  in  its  anterior  part,  provided  below  with  two  series  of 
vesicular  diversiform  bodies,  with  a  regular  aperture,  and  behind  with 
a  variable  number  of  very  diverse  cirrhiform  productions,  two  of 
which  are  longer  and  more  complex  than  the  others ;  mouth  at  the 
extremity  of  the  hydatiform  part ;  anus  terminal. 

Example,  Physsophora  Muzonema. 

M.  de  Blainville  states  that  the  Physsophora;  differ  from  the  Physalia; 
in  swimming  or  floating  in  a  vertical  position,  the  air-bag  being 
above  and  the  cirrhiferous  productions  below.  The  distinction  of  the 
species  appears  to  him  to  depend  especially  on  the  number  and  form 
of  the  natatory  organs. 

3.  Diphysa. 

Generic  Character. — Body  cylindrical,  elongated,  contractile,  mus- 
cular, composed  of  three  parts,  the  anterior  part  vesicular,  the  middle 
part  bearing  on  its  lower  part  two  hollow  natatory  organs,  placed  one 
before  the  other,  and  the  third  part  (which  is  the  longest)  provided 
above  with  a  fibrillo-capillaceous  plate,  and  below  with  cirrhiform 
productions ;  mouth  terminal. 

Example,  Diphysa  singularis  (Quoy  and  Gaimard ;  '  Astrolabe, 
Zoologie '). 

4.  Rhizophysa. 

Generic  Character. — Body  free,  transparent,  very  contractile,  very 
much  elongated,  swollen  at  one  extremity  into  a  sort  of  aeriferous 
bladder  with  a  terminal  orifice,  provided  throughout  its  length  with 
scattered  tentaculiform  productions  mingled  with  cirrhiform  filaments. 

This  genus  is  divided  by  M.  de  Blainville  into  two  sections. 


Example,  Rhizophysa  planostoma,  PeYon.  (Rhizophysa  P&onii, 
Esch.,  '  Acaleph.,'  p.  148,  No.  ii,  t.  13,  fig.  3.) 

P. 

Species  whose  tentaculiform  productions  are  covered  with  cirrhiform 
filaments.    Natatory  organs  unknown.    (Genus  Epibulia,  Esch.) 
Example,  Rhizophysa  filiformis.    (Physsophora  filiformis,  Forsk.) 


Species  with  simple  tentaculiform  productions, 
hollow.    (Genua  Rhizophysa.) 


Natatory  organs 


1.  Rhizophysa  filiformis  ;  2.  Physsophora  Muzonema. 
*    *  -it- 
Species  provided  with  two  sorts  of  locomotive  organs,  the  anterior 
ones  hollow,  the  posterior  solid. 

5.  Apolemia. 

Generic  Character. — Body  very  much  elongated,  cylindrical,  vermi- 
form, provided  anteriorly  with  many  hollow  natatory  organs  in  two 
rows,  and  behind  with  solid  squamous  organs,  between  which  come 
forth  tentaculiform  cirrhi,  furnished  with  vermiform  suckers. 

Example,  Apolemia  Urania. 

6.  Stcphanomia. 

Generic  Character. — Body  in  general  very  much  elongated,  cylin- 
drical, vermiform,  covered  throughout  its  extent,  except  in  the  lower 
median  line,  with  squamous  natatory  organs,  full  and  dispersed  in 
transverse  bands,  between  which  come  forth,  and  especially  inferiorly, 
long,  very  much  diversified  cirrhiform  productions,  mingled  with  the 
ovaries.    Orifices  of  the  intestinal  canal  terminal. 

Example,  Stephanomia  Amphitrides,  Peron  et  Lesueur  ('Voyage 
aux  Terres  Austr.,'  p.  45,  pi.  29,  fig.  5). 

7.  Protomcdea. 

Generic  Character. — Body  free,  floating,  cylindrical,  fistulous,  very 
long,  provided  above  with  an  imbricated  assemblage  of  gelatinous 
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bodies  (in  two  alternate  rows)  which  are  full  and  hippopodiform, 
and  throughout  the  rest  of  its  length  with  filamentous,  cirrhous, 


1,  a  portion  of  Apolemia  Urania, 
a,  a  part  still  more  highly  magnified  ;  b,  a  single  sucker. 

diversiform  productions.    Mouth  proboscidiform,  at  the  extremity  of 
a  sort  of  vesicular  stomach. 
Example,  Protomedea  lutea. 

8.  Rhodophysa. 

Generic  Character. — Body  short,  cylindrical,  fleshy,  swollen  above 
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Shodophysa  Ifclianthtts. 

into  an  aeriferous  bladder,  and  provided  below  with  a  variable  number 
of  gelatinous  bodies,  which  are  full,  costiform,  forming  a  single 


transverse    series,    and   with  a  variable   number  of  filamentous 
diversiform  productions.    Mouth  and  anus  terminal. 
Example,  Rhodophysa  llclianthus. 


Cueubalus  cordiformis. 


Protomedea  lutea. 
DIPHYD.E. 


Biphydce  whose  anterior  part  has  but  a  single  cavity  (Monogastric). 
Genera. 

1.  Cueubalus. 

Body  provided  with  a  large  proboscidiform  exsertile  sucker,  with  a 
bunch  (grappe)  of  ovaries  at  its  base,  lodged  in  a  large  single  excavation 
of  a  natatory  anterior  cordiform  organ,  receiving  also  the  posterior, 
which  is  also  cordiform  and  hollowed 
into  a  cavity  with  a  posterior  and  sub- 
oval  orifice. 

Example,  Cueubalus  cordiformis,  the 
only  species  cited  of  the  genus  esta- 
blished by  MM.  Quoy  and  Gaimard. 
Length,  two  lines.  Differs  from  the 
other  Diphydic,  first,  in  having  the 
nucleus  much  less  hidden  and  sunk  in 
the  anterior  natatory  body,  which  has 
moreover  only  one  large  cavity  in  which  it  is  plunged  ;  secondly,  hi 
having  the  oviferous  production  very  short  ;  and,  lastly,  in  the  mode 
of  locomotion,  for  the  animal  always  swims  vertically. 

2.  Cucullus. 

Body  furnished  with  a  great  exsertile  proboscidiform  sucker,  with 
a  bunch  of  ovaries  at  its  base,  lodged  in  a  deep  excavation,  the  only 
one  in  the  anterior  natatory 
organ,  in  form  of  a  hood,  in 
which  the  posterior  is  inserted 
(s'emboite) ;  the  latter  is  te- 
tragonal, and  pierced  behind 
with  a  rounded  terminal  orifice. 

Example,  Cucullus Doreyanus 
(Quoy  and  Gaimard).  Loca- 
lity, New  Guinea. 

3.  Cymba  (Nacelle). 
Body  furnished  with  a  large 
exsertile  and  proboscidiform 
sucker,  having  at  its  base  a 
mass  of  ovariform  organs, 
lodged  in  the  single  and  rather  deep  cavity  of  a  naviform  natatory 
organ,  receiving  and  partially  hiding  the  posterior  natatory  organ, 
which  is  sagittiform,  pierced  behind  with  a  rounded  orifice  crowned 
with  points,  and  hollowed  on  its  free  border  by  a  longitudinal  gutter. 


Cucullus  Doreyanus. 


4:; 


ACALEPH.E. 


ACALEPH^E. 


Example,  Cymba  sagittata  (Quoy  and  Gaimard) ;  Nacelle  sagittata 
(l)e  Blainville).    Locality,  Straits  of  Gibraltar. 


Cymha  sagittata. 

M.  de  Blaiuville  remarks  that  he  ought  to  observe  that  M.  Eschscholtz 
Bays  that  this  genus,  to  which  he  unites  the  two  following  genera, 
possesses  an  anterior  natatory  organ  with  two  cavities,  and  of  these 
the  natatory  cavity  projects  in  the  form  of  a  tube.  M.  de  Blainville 
further  observes  that  this  genus  does  not  differ  from  the  Cuculli, 
except  in  the  form  of  the  natatory  organs  ;  in  fact,  the  disposition  of 
the  nucleus  in  the  bottom  of  the  single  cavity  into  which  the  anterior 
organ  is  hollowed,  and  the  penetration  of  the  posterior  organ  into  this 
same  cavity  are  absolutely  the  same  as  in  the  two  preceding  genera, 
as  M.  de  Blainville  has  been  able  to  satisfy  himself  from  the  examina- 
tion of  many  individuals  preserved  in  spirit. 

4.  Cubo'ides. 

Body  nucleiform,  provided  with  a  large  proboscidiform  sucker, 

surrounded  by  an 
hepatic  mass,  having 
at  its  base  an  ovary, 
whence  proceeds  a  fili- 
form ovigerous  produc- 
tion, contained  in  a 
large,  single,  hemisphe- 
rical excavation  of  an 
anterior,  cuboid,  nata- 
tory organ,  much 
larger  than  the  pos- 
terior one,  which  is 
tetragonal,  and  nearly 
entirely  hidden  in  the 
first. 

Example,  Cubo'ides  vitreus  (Quoy  and  Gaimard).  Locality,  Straits 
of  Gibraltar. 

This  again,  according  to  M.  de  Blainville,  is  a  genus  scarcely 
distinguishable  from  the  preceding  genera,  and  only  by  the  form  and 
proportion  of  the  natatory  organs. 

5.  Enneagona. 

Body  nucleiform,  provided  with  a  large  exsertile  sucker,  having  at 
its  base  an  assemblage  of  ovaries,  whence  proceeds  an  oviferous  pro- 
duction. Anterior  natatory  organ  enneagonal,  containing  with  the 
nucleus  in  a  single  (?)  excavation  the  posterior  organ,  which  is  much 
smaller,  with  five  points,  and  oanaliculated  below. 

Example,  Enneagona  hyalina  (Quoy  and  Gaimard). 


Cubo'ides  vitreus. 
a,  natural  size  ;  b,  magnified. 


Enneagona  hyalina. 
1,  1  n,  1  b,  Enneagona  hyalina  under  different  aspects;  1  e,  visceral  part; 
1  d,  nucleus. 

6.  Amphiroa. 

Body  nucleiform,  of  considerable  volume,  furnished  with  a  probos- 
cidiform stomach,  having  at  its  base  a  bunch  of  ovaries,  prolonged 
into  a  long  filament,  contained  in  an  anterior,  polygonal,  short,  natatory 
organ,  cut  squarely,  with  a  single  cavity  in  which  the  posterior  organ, 
which  is  equally  short,  polygonal,  and  truncated,  is  inserted. 

Example,  Amphiroa  alata  (Lesueur).    Locality,  Seas  of  Bahama. 


Diphydce  whose  anterior  part  is  furnished  with  two  distinct  cavities. 
1.  Cdpe. 

Body  nucleiform,  without  an  exsertile  proboscis,  having  a  sort 
of  aeriferous  vesicle,  and  at  its  base  an  ovary  (1)  prolonged  into  a 
long  cirrhigerous  and  oviferous  production.  Anterior  natatory 
organ  short,  cuboid,  having  a  distinct  locomotive  cavity ;  posterior 
natatory  organ  very  long,  truncated  at  the  two  extremities,  not 


penetrating  into  the  anterior  organ 
terminal  aperture. 

Example,  Calpe  pentagona  (Quoy  and  Gaimard) 
of  Gibraltar  ? 


and  provided  with  a  round 
Locality,  Straits 


Amphiroa  alata. 
1,  1  a,  Amphiroa  alata  ;  1  b,  its  nucleus  extracted. 


Calpe  pentagona. 
1,  Calpe  pentagona  (profile)  ;  1  a  (under  side)  : 


1  b,  nucleus. 


2.  Abyla. 

Body  nucleiform,  inconsiderable,  with  a  very  long  cirrhigerous  and 
oviferous  production.  Anterior  natatory  body  much  shorter  than  the 
other,  subcuboid,  with  a  distinct  cavity  for  the  reception  of  the  anterior 
extremity  of  the  posterior  natatory  body,  which  is  polygonal  and 
very  long. 

Example,  Abyla  trigona  (Quoy  and  Gaimard).  Locality,  Straits  of 
Gibraltar. 


Abyla  trigona. 

1,  Abyia  trigona;  1  a,  posterior  part;  1  b,  anterior  or  visceral  part. 1 
3.  Diphyes. 

Body  nucleiform,  indistinct,  situated  in  the  bottom  of  a  deep  cavity, 
whence  proceeds  a  long  tubular  production,  furnished  throughout  its 
extent  with  proboscidiform  suckers,  haying  at  their  root  granular 
corpuscles  and  a  cirrhiferous  filament.  Natatory  bodies  nearly  equal 
and  similar ;  the  anterior  with  two  distinct  cavities,  the  posterior  with 
a  single  one,  with  a  round  aperture  provided  with  teeth. 

Example,  Dip/iyes  Bory  (Quoy  and  Gaimard) ;  Diphyes  campanulifcra 
(Eschscholtz). 

V- 

Doubtful  species,  or  those  with  one  part  only. 
1.  Pyramis. 

Body  free,  gelatinous,  crystalline,  rather  solid,  pyramidal,  tetragonal, 
with  four  unequal  angles,  pointed  at  the  summit,  truncated  at  its  base, 
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with  a  single  rounded  aperture  communicating  with  a  single  deep 
cavity,  towards  the  end  of  which  is  a  granular  corpuscle. 
Example,  Pyramid  tetragona  (Otto). 


Diphyes  Sory. 

I,  the  entire  animal  (profile) ;  1  a,  anterior  part  of  the  same;  1  b,  posterior 
part ;  1  c,  animal  magnified  ;  1  d,  posterior  part  of  the  same. 

M.  Eschscholtz  makes  this  organised  body  a  species  of  his  genus 
Eudoxia,  which  comprehends  Cucubalus  and  CucuUus  of  Quoy  and 
Gaimard,  admitting  that  the  two  nata- 
tory organs  are  intimately  united  so  as  jM 
to  form,  apparently,  but  one.  tdfP 

2.  Praia. 
Body    subgelatinous,    rather  soft, 
transparent,  binary,  depressed,  obtuse, 
and  truncated  obliquely  at  the  two 
extremities,  hollowed  into  a   cavity  Tyramis  telragona. 

of  little  depth,  with  a  round  aperture  nearly  as  large  as  the  cavity, 
and  provided  with  a  large  canal  or  furrow 
above. 

Example,      Praia      dulia      (Quoy  and 
Gaimard). 

3.  Tetragona. 

Body  gelatinous,  transparent,  rather  solid, 
binary,  of  an  elongated,  parallelopiped,  tetra- 
gonal form  caualiculated  below,  truncated 
obliquely  anteriorly,  pierced  behind  by  a  gaping 
orifice  furnished  with  symmetrical  points,  and 
leading  into  a  long  blind  cavity. 

Example,  Tetragona  hispidum  (Quoy  and 
Gaimard). 

Train  dulin 


Tetragona  hispidum. 
1,  Tetragona  hispidum  ;  2,  3,  4,  details  of  the  same. 

4.  Sulculeolaria. 

Body  subcartilaginoua,  transparent,  elongated,  cylindroid,  traversed 
throughout  its  length  by  a  very  large  furrow,  bordered  with  two 


membranes,  truncated  at  the  two  extremities,  with  a  posterior  aper- 
ture, with  appendicular  lobes  on  its  circumference,  and  leading  into 
a  very  long  and  blind  cavity. 

Example,  Sulculeolaria  quadrivalvis  (Lesueur).  Locality,  Mediter- 
ranean (Nice). 


Sulculeolaria  quadriralvis. 

A  genus  characterised  by  De  Blainville,  who  found  it  established  in 
the  figures  of  Lesueur,  from  those  figures  ;  but  the  former  is  strongly 
inclined  to  believe  that  the  genus  is  founded  on  the  part  of  an  animal, 
and  not  on  an  entire  one. 

5.  Galeolaria. 

Body  gelatinous,  rather  firm,  perfectly  regular,  symmetrical,  sub- 
polygonal  or  oval,  compressed  on  the 
sides  and  furnished  with  two  lateral 
rows  of  extremely  fine  cirrhi.  A  large 
posterior  aperture  pierced  in  a  sort  of 
diaphragm  with  appendicular  lobes, 
binary  above,  leading  into  a  large 
cavity  with  muscular  walls.  An  ovary 
at  the  anterior  superior  surface, 
coming  out  by  a  mesial  and  bilabiated 
orifice. 

Example,  Galeolaria  australis,  Bero'ides 
australis  (Quoy  and  Gaimard). 

C.  Rosacea. 

Body  free,  gelatinous,  very  soft,  transparent,  suborbicular,  with  a 
single  terminal  aperture  at  one  of  the  poles  leading  into  an  oval  cavity 
which  communicates  with  a  depression,  whence  proceeds  a  cb-rhiger- 
ous  and  oviferous  production. 

Example,  Rosacea  Ceutensis  (Quoy  and  Gaimard). 


Galeolaria  australis. 


Rosacea  Ceutensis. 
7.  Noctiluca. 

Body  free,  gelatinous,  transparent,  spheroidal,  reniform,  with  a  sort 
of  infundibuliform  cavity,  whence  proceeds  a  proboscidiform  contractile 
production. 

Example,  Noctiluca  miliaris  (Lamarck). 

M.  Surriray,  a  doctor  of  medicine,  while  investigating  the  cause  of 
the  phosphorescence  of  the  sea-water  at  Havre,  appears  to  have  been 
the  first  who  observed  and 
called  attention  to  the  genus 
Noctiluca,  which  he  described 
and  figured  in  the  memoir 
that  he  communicated  to  the 
class  of  sciences  of  the  French 
Institute.  Its  size  hardly 
equals  that  of  a  small  pin's 
head,  and  it  is  as  transpa- 
rent as  crystal ;  he  found  it 
very  common  in  the  basins  at  Havre,  sometimes  in  such  abundance 
as  to  form  a  considerably  thick  crust  (croute  assez  epaisse)  on  the 


Koctiluea  miliaris. 


47 


ACALEPH^E. 


ACANTHION. 


surface  of  the  water.  It  has  also  been  observed  in  England  as  the 
cause  of  phosphor  escence  in  the  ocean. 

8.  Doliolum. 

Body  gelatinous,  hyaline,  cylindrical,  truncated,  and  equally  atte- 
nuated at  the  two  extremities,  which  are  largely  opened  and  without 
apparent  organs. 

Example,  Doliolum  Mediterraneum  (Otto). 

M.  Otto  describes  the  organism  on  which  he  has  established  this 
genus  as  swimming  by  ejecting  and  absorbing  the  water  by  means  of 
the  alternate  dilatation  and  contraction  of  its  two  orifices.  M. 
Delle  Chiaje  ('Mem.,'  torn,  iii.)  seems  inclined  to  believe  that  the 
Doliolum  of  Otto  is  merely  a  fragment  of  a  species  of  Holothuria,, 
which  he  names  Holothuria  inhcerens.  De  Blainville  observes  that  if 
Otto's  description  of  the  motion,  &c,  above  stated,  be  correct,  it  is 
probable  that  the  animal  is  a  true  Biphore. 

"  Among  the  genera,"  says  De  Blainville,  "  incertce  sedis,  which, 
wrong  or  right,  have  been  connected  with  Physsophora  or  Diphyes, 
without  even  being  very  certain  that  they  are  animals,  we  shall  cite 
the  following  genera  intentionally  omitted  in  our  work." 

Cupulites  (Quoy  and  Gaimard),  placed  among  the  Physsophora;, 
whose  capsules  are  disposed  on  each  side  of  a  very  long  axis, 
established  on  an  organised  body,  figured  pi.  87,  fig.  4 — 16  in  the 
zoological  part  of  the  '  Voyage  of  the  Uranie.'  Not  having  met 
with  this  animal  in  their  second  voyage,  MM.  Quoy  and  Gaimard 
doubt  ('  Astrolabe,  Zoolog.,'  t.  iv.  p.  53  n.)  whether  it  is  an  incom- 
plete Physsophora  or  a  Stephomonise  (Stephanomia  ?)  with  hollow 
natatory  organs.  Cuvier  places  the  genus  between  Hippopus  and 
Racemis. 

Polytoma  (Quoy  and  Gaimard,  '  Zool.  of  the  Uranie,'  pi.  87,  fig.  12, 
.3),  which  may  be  defined  to  be  an  oval  mass  of  elobular  tri  valvular 
corpuscles  (corpuscules  globuleux  comme  trivalves),  and  which 
MM.  Quoy  and  Gaimard  conceive  to  be  rather  a  Biphore  than  a 
Physograde. 

Tetragona  (p.  10),  (Quoy  and  Gaimard,  'Zool.  of  the  Uranie,'  pi.  86, 
fig.  11).  This  the  authors  themselves  ('Astrolabe,'  iv.  p.  103)  have 
recognised  as  being  nothing  more  than  the  posterior  point  of  Diphyes 
hispida. 

Racemis  (Delle  Chiaje,  Cuvier),  figured  by  Delle  Chiaje,  '  Mem.'  tab. 
£■0,  f.  11,  12,  and  described  as  a  globose  vesicle  endowed  with  a  very 
quick  motion,  and  disposed  towards  an  ovate  shape ;  but,  observes 
De  Blainville,  the  figures  and  description  are  too  incomplete  to  afford 
a  supposition  of  what  it  is  ;  in  fact,  Delle  Chiaje  confines  himself  to 
stating  that  his  Racemis  ovata  executes  all  the  l-otatory  and  rapid 
motions  at  the  surface  of  the  water,  and  that  those  of  each  vesicle 
are  so  lively  that  it  has  been  absolutely  impossible  to  perceive 
the  aperture  with  which,  according  to  Delle  Chiaje,  they  are  pro- 
vided. Cuvier  only  adds  to  the  description  of  Delle  Chiaje,  who 
also  places  Racemis  near  the  Physsophora;  a  small  membrane  with 
which  each  vesicle  is  furnished.  M.  De  Blainville  concludes  by 
observing  that  he  had  seen  a  drawing,  by  M.  Laurillard,  which  had 
been  taken  at  Nice  from  one  of  these  organised  bodies  while  alive, 
and  that  he  supposed  that  it  might  well  be  a  mass  of  eggs  of 
Mollusca. 

Relations  of  the  Acalephot  to  tlie  other  Invertebrata. — Mr.  Huxley,  in 
his  memoir  before  referred  to,  proposes  to  consider  the  Acalephce  in 
some  new  relations.  The  presence  of  stinging  hairs  in  these  animals, 
in  common  with  the  Hydroid,  Sertularian,  and  Anthozoic  Polypes, 
he  regards  as  a  fact  of  primary  importance.  He  endeavours  to  show 
that  this  fact,  combined  with  the  radiate  polype  form,  and  the  compo- 
sition of  the  body  of  two  distinct  membranes,  forms  a  very  good 
positive  character  for  a  group  embracing  the  Hydroid  and  Anthozoic 
Polypes,  and  the  Acalephce.  He  proposes  to  give  the  name  of  Nema- 
tophora  ('  thread  -bearers ')  to  this  group,  in  allusion  to  the  charac- 
teristic presence  of  the  '  thread-cell.'  Frey  and  Leuckart  had,  how- 
ever, applied  the  term  Ca>lenterata  to  the  same  group.  It  will  admit  of 
subdivision  into  two  equivalent  subclasses :  one  including  the 
Hydroid  Polypes,  the  Diphydce,  Physsophoridce,  and  Medusida>,  in 
which  the  stomach  is  not  distinct  from  the  common  parietes,  and 
the  reproductive  organs  are  external;  the  other,  embracing  the 
Anthozoic  Polypes  and  Beroldw  in  which  the  stomach  is  distinct 
from  the  common  parietes,  and  the  reproductive  organs  are  internal. 
The  author  proposes  the  terms  Ancecioa  and  jEcioa  for  these 
two  divisions.  These  groups  mutually  represent  each  other  as 
follows : — ■ 


and  Qregarinadm  conduct  us  towards  the  lowest  plants.  These  rela- 
tions may  be  thus  represented  : — . 


Mollusca. 


Annulosa. 


AnjEcioa. 

Hydro'idw. 
Corynidce. 
Pennatulidcc. 
Bero'ida;. 


.iEcioa. 

Actiniadce. 
Zoanthidce. 
Physsophoridtt. 
Medusidce. 


On  these  grounds  Mr.  Huxley  proposes  to  break  up  the  class  Radiata 
of  Cuvier  into  four  groups.  Supposing  the  Cwlenterata  to  form  a  sort 
of  central  group,  we  have,  on  the  one  hand,  the  Ascidians  and  the 
Brvozoa  leading  to  the  Mollusca  ;  on  the  other,  the  Echinoderms  and 
tW  Entozoa  leading  to  the  Annulosa  ;  whilst  the  Polygastria,  Sponges, 


Ascidians.    Bryozoa.    Echinodermata.  Entozoa. 
RADIATA. 

C.ELENTERATA. 

Anaecioa.  ./Ecioa. 
Protozoa. 

Polygastrica.    Spongiadas.  Grsgarinada?. 


Fossil  Impressions  of  Medusa  ? 

Mr.  Babbage,  in  his  paper  '  On  Impressions  in  Sandstone  resembling 
those  of  Horses'  Feet,'  December,  1836,  in  which  he  noticed  those  in 
the  channel  of  a  stream  on  the  extensive  moor  called  Pwll-y-Duon, 
about  seven  miles  from  Merthyr  Tydvil,  to  which  his  attention  was 
drawn  by  Mr.  Guest  of  Dowlais,  and  the  analogous  casts  in  the  old 
red-sandstone  of  Forfarshire,  there  called  Kelpies'  Feet,  described 
some  observations  made  by  Sir  C.  Lyell,  on  impressions  left  by 
Medusa  on  the  rippled  sand  near  Dundee.  On  removing  the  gelati- 
nous body  of  the  animal,  a  circular  space  was  exposed,  not  rippled, 
but  having  around  half  the  border  a  depression  of  a  horse-shoe  form. 
These  marks,  however,  were  not  considered  by  Sir  C.  Lyell  as  identical 
with  those  called  Kelpies'  Feet,  but  merely  so  far  analogous  as  to 
invite  further  observations,  and  to  make  it  desirable  to  possess 
drawings  of  the  impressions  which  different  species  of  Medusce  leave 
when  thrown  by  the  tide  upon  a  beach  of  soft  mud  or  sand.  ('  Geol. 
Proc.,'  vol.  ii.)     [See  Supplement.] 

ACANTHA'CE^E,  an  order  of  plants  belonging  to  the  Monopeta- 
lous  division  of  Dicotyledons.  Its  type  is  the  genus  Acanthus.  The 
species  are  herbaceous  or  shrubby  ;  they  are  extremely  common  in 
every  tropical  country.  Many  of  the  species  are  mere  weeds ;  others 
bear  handsome  flowers  with  gaudy  colours,  but  seldom  with  any 
odour;  a  very  small  number  have  been  occasionally  employed 
medicinally  as  emollients  or  diuretics. 

The  roots  of  Acanthacece  are  either  annual  or  perennial.  The 
stems  are  usually  four-cornered  when  young,  but  afterwards  become 
nearly  round  ;  their  inside  is  occupied  by  a  large  proportion  of  pith, 


Analysis  of  Acanthacece. 

which  is  enclosed  in  a  thin  layer  of  imperfectly  formed  wood  ;  and  at 
each  joint  there  is  a  slight  tumour  with  an  articulation,  by  which 
they  are  readily  known  from  both  Scrophulariacea  and  Verbenacem. 
Their  flowers  are  often  enclosed  within  large,  leafy,  imbricated 
bracts  (1).  The  calyx  (2)  is  usually  composed  of  either  four  or  five  parts, 
which  overlap  each  other,  and  occasionally  grow  together  at  the 
base.  The  corolla  (3)  is  monopetalous  and  irregular.  The  stamens  (4) 
are  either  two  or  four,  but  in  the  latter  case  are  of  unequal  lengths. 
The  pistillum  (6)  is  superior  and  turcilled.  The  seed-vessel  (5)  con- 
tains two  cells,  which  burst  when  ripe,  often  with  elasticity,  and 
expose  a  few  roundish  seeds  hanging  to  the  cells  by  curious-hooked 
processes. 

The  stems  of  all  the  species  emit  roots  very  readily  from  their 
tumid  articulations  ;  on  which  account  gardeners  universally  increase 
them  by  cuttings  of  the  full-grown  branches.  They  are  always  easy 
to  cultivate,  provided  they  are  not  kept  in  too  cold'  or  too  dry  a 
situation.  The  annual  kinds  freely  produce  seeds,  by  which  they  are 
readily  multiplied. 

The  most  common  genera  are  Justicia,  Acanthus,  Ruellia,  Thunbergia, 
Barleria,  Eranthemum,  Lankesteria,  and  Henfreya. 

(Brown's  Prodromus  Mora:  Nora:  Hollandice  ;  Bartling's  Ordmcs, 
Naturales;  Lindley's  Introduction  to  the  Natural  System  ;  and  Nees  von 
Esenbeck's  Exposition,  in  the  third  volume  of  Dr.  Wallich's  Planta 
Asiaticct  Rariores.) 

ACA'NTHION,  in  Zoology,  a  genus  of  Rodcntia,  established  by 
M.  F.  Cuvier,  and  embracing  two  species,  which  are  only  known,  at 
present,  by  their  osteology.    In  the  number  and  form  of  their  teetlu 


ACANTIIODERMA, 


ACANTHURUS. 
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these  animals  agree  in  all  respects  with  the  common  porcupine 
from  which,  indeed, 
they  only  differ  in  the 
general  form  or  outline 
of  the  cranium,  and  the 
comparative  develop- 
ment of  the  bones  of 
the  face  and  skull ; 
characters  which  have 
no  very  assignable  in- 
fluence upon  the  habits 
and  economy  of  animal 
life.  There  has  been 
some  difference  among 
zoologists  as  to  the  use 
of  this  term.  Thus, 
Acanthion  of  F.  Cuvier 
is  Acanthcrium  of  J.  E.  Gray,  whilst  the  Acanthion,  of  Gray  includes 


Skull  of  Acanthion. 


Skull  of  Porcupine. 

j.oth  the  genera  Hystrix  (Porcupine)  and  Acanthion  of  F.  CuTier. 
|  W'aterhouse,  Rodentia.) 

ACANTHODE'RMA,  a  fossil  genus  of  fishes,  from  Glaris.  (Agassiz). 

ACANTHO'DES,  a  genus  of  fossil  Ganoid  fishes,  established  by  M. 
Agassiz.  The  species  occur  in  the  carboniferous  strata  near  Edin- 
burgh. (Agassiz.) 

ACA'NTHOPHIS  (from  &Kav<Sa,  a  thorn,  and  o<pis,  a  snake),  in 
Zoology,  a  genus  of  venomous  serpents,  allied  to  the  vipers,  but  dis- 
tinguished by  having  a  single  series  of  plates  beneath  the  tail,  except 
towards  the  very  extremity,  where  they  are,  in  some  cases,  separated 
into  two  small  rows.  The  bodies  and  tails  of  these  animals  are 
elongated  and  cylindrical ;  their  heads  round,  obtuse,  rather  promi- 
nent over  the  eyes,  and  covered  in  front  with  nine  or  ten  polygonal 
plates.  The  back  and  upper  surface  of  the  tail  are  covered  with 
reticulated  scales  of  a  rhomboidal  form  ;  the  breast  and  belly  are 
covered  with  single  transverse  plates,  as  is  likewise  the  tail,  excepting 
towards  the  very  extremity,  which  is  sometimes  furnished  with  a 
double  row  of  plates,  as  in  the  common  viper.  The  tail  is  terminated 
by  a  little  spur,  or  horny  excrescence,  which  has  suggested  the  name 
of  A  canthophis  (that  is  '  thorn-snake')  for  this  genus.  It  springs  out 
of  the  very  end  of  the  tail,  and  does  not  appear  to  be  of  the  same 
utility  as  the  two  horny  spurs  which  grow  upon  each  side  of  the  anus 
in  the  Pythons  and  Boas,  and  which,  being  retractile,  or  capable  of 
being  erected  and  depressed  at  will,  execute  important  functions  in 
the  economy  of  these  animals. 


Tail  of  Acanthophis. 

The  head  of  the  Acanthophis  is  broad  and  compressed,  the  mouth 
I  capable  of  great  distension,  and  furnished  on  each  side,  besides  the 
retractile  poison-fangs  common  to  all  the  family  of  truly  venomous 
serpents,  with  a  double  row  of  sharp  curved  teeth.  The  species  of 
this  genus  are  of  small  size,  reside  on  the  surface  of  the  dry  land,  and 
feed  upon  frogs,  lizards,  and  small  mammals.  They  are  viviparous, 
and  secrete  themselves  in  rat-holes,  or  beneath  the  roots  of  trees. 
They  never  strangle  or  crush  their  prey  by  coiling  themselves  round  its 
body,  but  expect  a  more  speedy  and  certain  victory  from  the  deadly 
effects  of  their  poison.    The  species  best  known  are — 

The  Acanthophis  cerastinus,  first  described  by  Merrem,  and  so 
named  from  the  general  similarity  which  it  bears,  at  first  sight,  to 
the  Cerastes,  or  Horned  Viper,  in  its  short  body,  large  flat  head,  and 
eyes  surmounted  by  prominent  scales.  The  length  of  this  species  is 
about  fifteen  inches,  of  which  the  tail  measures  rather  more  than  a 
fifth  part ;  the  body  is  thick  in  proportion  to  its  length,  having  a 
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circumference  of  two  inches  and  a  half  in  the  middle,  from  whence  it 
gradually  tapers  towards  either  extremity.  The  native  country  of 
this  species  is  unknown. 


Acanthophis  cerastinus. 

The  Acanthophis  Brownii  is  briefly  described  by  Dr.  Leach,  and 
figured  in  the  first  volume  of  the  '  Naturalist's  Miscellany.'  The 
specific  name  is  given  out  of  compliment  to  Mr.  Robert  Brown,  the 
celebrated  botanist,  from  whose  manuscripts  the  brief  description  of 
Dr.  Leach  was  taken.  The  body  is  said  to  be  of  a  uniform  dark 
brown,  the  tinder  lip  whitish,  the  upper  with  a  transverse  groove  in 
front,  the  tail  small  and  rather  abruptly  contracted  at  its  junction 
with  the  body,  and  the  apex  compressed  laterally.  This  is  probably 
the  Death  Adder,  or  Tammem,  referred  to  by  Mr.  G.  Bennett,  in  his 
'  Wanderings  in  New  South  Wales.'  It  is  a  hideous  and  exceedingly 
venomous  reptile. 

ACANTHOPTERY'GII  (from  &Kau6a,  a  thorn,  and  irTe'pi/f,  a  wing), 
in  Zoology,  one  of  the  three  primary  divisions,  or  natural  orders,  of 
fishes.  The  fishes  are  divided  into  three  orders — the  Chondropterygii 
(from  x^Spos,  cartilage,  and  7TTe'puf,  a  wing  or  fin),  or  cartilaginous 
fishes,  without  a  solid  bony  skeleton ;  Acanthopterygii,  fishes  having 
bony  skeletons  with  prickly  spinous  processes  in  the  dorsal  fins ; 
and  Malacoptcrygii  (tia.Ka.K6s,  soft,  and  mipv^,  a  wing),  fishes  with 
bony  skeletons  indeed,  but  with  soft  articulat  ed  radii  in  the  dorsal 
fins.  These  divisions  were  first  employed  by  Willughby  and  Ray. 
Cuvier  divides  the  Acanthopterygious  Fishes  into  fifteen  natural  fami- 
lies, which  he  calls  after  the  names  of  their  typical  or  most  common 
genera. 

1.  Pcrcidce,  including  the  common  Perch,  the  Sea-Perch,  the  Barber 
of  the  Mediterranean,  the  Weevers,  the  Stargazers,  and  the  Sea-Pike. 

2.  Triglidw,  which  include  the  Gurnards,  the  Flying-Fishes,  the  Bull- 
Heads,  the  Miller'  s-Thumb,  and  the  Sticklebacks. 

3.  Scicenidce,  which  include  the  Maigres,  the  Stone-Perch,  the  Drum- 
heads, the  Red-Throats,  and  a  number  of  other  fishes  less  known. 

4.  Sparidce,  including  the  Sea-Breams,  the  Spanish  Bream,  the  Gilt- 
Head,  and  Black  Bream. 

5.  Menidce,  a  small  family  whose  species  are  not  much  known. 

6.  Squamipennes,  including  the  Cha;todons  and  other  curious  fishes, 
as  the  Coachmen,  the  Horsemen,  and  others. 

7.  Scomberidce  include  the  Mackerel,  the  Tunnies,  the  Sword-Fishes, 
the  Pilot-Fishes,  the  John-Dory,  and  the  King-Fish. 

8.  Tcenidce,  including  the  Scabbard-Fish,  the  Hair-Tail,  Red-Band- 
Fish,  and  others. 

9.  Theutyes,  including  the  Lancet-Fishes,  and  some  other  genera 
remarkable  for  their  powerful  cutting  spines. 

10.  Anabadce  include  the  Climbing  Perch  and  other  allied  fresh- 
water fishes. 

11.  Mugilidte  include  the  Gray  Mullet,  the  Ramando  of  Nice,  and 
some  others. 

12.  Gobiodce  include  the  Blennies,  the  Gobies,  or  Sea-Gudgeons,  and 
the  Dragonet. 

13.  Lophiadce  include  the  Anglers,  the  Fishing-Frog,  or  Sea-Devil, 
and  the  Frog-Fishes. 

14.  Labridce  include  the  Wrasses,  or  Rock-Fishes,  the  '  Old  Wives  of 
the  Sea,'  the  Captains,  and  the  Scarus. 

15.  Fistularidce,  include  the  Pipe-Mouths,  the  Snipe-Fish,  the  Sea- 
Trumpet,  or  Bellows-Fish. 

ACANTHU'RUS  (from  a.Kav6a,  a  thorn,  and  ovpd,  a  tail),  a  genus  of 
Acanthopterygious  Fishes.  It  contains  a  great  number  of  species, 
many  of  which  are  remarkable  for  the  beauty  of  their  external  forms, 
and  the  variety  of  their  colours.  They  are  distinguished  from  proxi- 
mate genera  by  the  form  of  the  body  and  tail,  which  are  exceedingly 
compressed  ;  by  their  trenchant  t  eeth,  denticulated  like  a  very  fine 
comb  ;  bub  above  all  by  the  moveable  spines,  edged  and  sharp  like  a 
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lancet,  with  which  they  are  armed  on  each  side  of  the  tail,  and  with 
which  they  inflict  dangerous  wounds  upon  the  hands  of  those  who 
touch  them  incautiously.    It  is  this  circumstance  that  has  acquired 


Chcetotlon  Chirurgicns.  (Bloch.) 


for  the  Acanthuri  the  names  of  Doctors  and  Lancet-Fishes,  by  which 
they  are  well  known  to  the  English  sailors  and  colonists.  These 
animals  have  the  mouth  small,  and  the  muzzle  rather  advanced.  They 
are  among  the  small  number  of  fishes  which  live  entirely  upon 
vegetable  substances,  feeding  only  upon  Fuci,  and  other  marine 
plants ;  their  intestinal  canal  is  consequently  longer  and  more 
complicated  than  in  other  species,  and  their  flesh  has  a  peculiar 
flavour,  very  different  from  that  of  fishes  in  general.  The  dangerous 
weapons  with  which  nature  has  provided  these  otherwise  harmless 
fishes  are  well  calculated  to  defend  them  from  the  attacks  of 
their  enemies.  They  abound  in  all  the  tropical  seas,  both  of  the 
East  and  West  Indies,  and  are  never  known  to  advance  beyond 
the  tropics ;  consequently  they  are  unknown  in  the  more  temperate 
i  atitudes. 

ACAN'THUS.  Under  this  classical  name  have  been  described,  by 
ancient  authors,  at  least  three  totally  different  plants.  Firstly,  a 
prickly  tree  with  smooth  evergreen  leaves,  and  small  round  saffron- 
coloured  berries,  frequently  alluded  to  by  Virgil ;  this  is  conjectured 
to  have  been  the  Holly.  Secondly,  a  prickly  Egyptian  tree,  described 
by  Theophrastus  as  having  pods  like  those  of  a  bean  ;  it  is  probable 
that  this  was  the  Acacia  Arabica.  Thirdly,  a  hei-b,  mentioned  by 
Dioscorides,  with  broad  prickly  leaves,  which  perish  at  the  approach 
of  winter,  and  again  sprout  forth  with  the  return  of  spring.  It  is  said 
that  the  idea  of  the  Corinthian  capital  of  Greek  columns  was  taken 
from  some  of  the  leaves  of  this  Acanthus.  To  this  latter  plant  the 
name  is  now  applied.  The  word,  in  all  cases,  alludes  to  the  prickly 
nature  of  the  leaves  or  stems. 

In  modern  botany  Acanthus  is  a  genus  of  herbaceous  plants  found 
in  the  south  of  Europe,  Asia  Minor,  and  India,  belonging  to  the 
natural  order  Acanthacece. 

The  commonest  species  is  Acanthus  mollis,  or  Bra.nkursine,  a  native 
of  many  parts  of  the  South  of  Europe,  growing  in  shady  moist  places, 
among  bushes.    Its  stem  is  about  two  feet  high,  and  is  covered  from 


Acanthus  spitiosus. 


the  middle  to  the  top  with  fine  large  white  flowers,  slightly  tinged 
with  yellow.     The  leaves  are  large,  soft,  deeply  cut,'  hairy,  and 


shining,  and  surround  the  lower  part  only  of  the  stem.  Both  the 
leaves  and  the  roots,  which  are  perennial,  abound  in  mucilage,  which 
has  caused  them  to  be  substituted  in  domestic  medicine  for  the  marsh- 
mallow.  It  is  this  species  which  is  usually  supposed  to  have  given 
rise  to  the  notion  of  the  Grecian  capital.  But  it  appears,  from  the 
investigation  of  Dr.  Sibthorp,  that  it  is  nowhere  to  be  found,  either 
in  the  Greek  islands,  or  in  any  part  of  the  Peloponnesus  ;  and  that  the 
plant  which  Dioscorides  must  have  meant  was  the  A  canthus  spinosus, 
i  still  called  &Kav6a,  which  is  found,  as  he  describes  it,  on  the  borders  of 
',  cultivated  grounds,  or  of  gardens,  and  is  frequent  in  rocky  moist 
I  situations.  This  species  differs  from  A.  mollis  in  having  a  dwarfer 
I  stem,  flowers  tinged  with  pink  instead  of  yellow,  and  spiny  leaves, 
much  more  deeply  cut.  Both  the  one  and  the  other  are  half-hardy 
perennials,  increased  by  division  of  the  summit  of  the  root.  They 
have  been  long  cultivated  in  the  gardens  of  Great  Britain,  but  perish 
if  not  protected  from  severe  frost. 

A'CANUS,  a  fossil  genus  of  fishes,  from  Glaris.  (Agassiz.) 

ACA'RID^E,  a  division  of  Arachnida  [Arachnida],  which  compre- 
hends the  small  spider-like  animals  popularly  termed  Mites  (Acari), 
as  well  as  Water-Mites  and  Ticks.  Some  of  these  are  wanderers  on 
land  or  in  water ;  others  are  fixed  upon  various  animals,  whose  blood 
or  humours  they  suck,  and  even  insinuate  themselves  beneath  the  skin, 
and  often  multiply  prodigiously. 

These  minute  animals  are  not  considered  by  modern  naturalists  to 
rank  among  insects,  on  account  of  their  structure  being  very  different, 
and  from  their  having,  in  most  cases,  like  spiders,  eight  feet,  while  no 
insect  has  more  than  six  feet.  Their  mouths,  in  some,  are  furnished 
with  jaws  (mandibulce),  either  having  pincers  or  claws,  but  concealed 
in  a  projection  of  the  breast-plate  (sternum)  in  form  of  a  lip  ;  in  others 
it  is  in  the  form  of  a  syphon  or  sucker ;  and  in  others  it  presents  a 
simple  cavity.  M.  Latreille  makes  four  divisions  of  the  Acaridos  : — 
1,  Mites  (Trombidites) ;  2,  Ticks  (Ricinites) ;  3,  Water-Mites  (Hydrach- 
nellw) ;  and  4,  Flesh- Worms  (Microphthira). 

All  the  creatures  now  embraced  in  this  family  were  included  by  Lin- 
naeus under  his  genus  A  cams,  and  the  whole  of  the  species  are  popularly 
called  Mites,  or  Acari.  They  are  all  very  minute,  some  being  almost 
microscopical.  They  are  very  generally  distributed.  Some  are  parasitic, 
whilst  others  are  free.  The  itch  is  now  well  known  to  owe  its  exist- 
ence to  a  creature  of  this  tribe.  Others  live  naturally  in  the  human 
skin,  whilst  beetles  and  other  insects  are  very  liable  to  be  attacked 
by  them.  They  are  found  on  the  leaves,  fruit,  flowers,  and  bark  of 
plants ;  and  on  all  kinds  of  provisions,  as  flour,  dried  meat,  dried 
cheese,  and  putrid  animal  matters. 

Amongst  the  true  Mites  (Trombidites,  Latreille),  the  following  com- 
mon forms  are  placed  : — 

The  Domestic  Mite  (Acarus  domesticus,  De  Geer),  is  very  commonly 
found  in  collections  of  insects  and  stuffed  birds,  and  is  exceedingly 
destructive  to  cabinets.  Camphor  has  some  effect  in  destroying  this 
pest,  but  is  not  powerful  enough  to  prevent  it  altogether.  Moistening 


Domestic  Mite  (Acarus  domesticus.) 


the  specimens  with  a  weak  solution  of  corrosive  sublimate,  is  said  to 
prove  an  effectual  preventative.  The  species  found  in  flour  and  on 
food  is  called  A.  Farince. 

The  Itch  Mite  (Acarus  Scabiei,  Fabricius,  Sarcoptes  Galei,  L.)  is  a 
microscopic  animal,  found  under  the  human  skin  in  the  pustules  of 
a  well-known  cutaneous  disease.  It  has  a  remarkable  suctorial  appa- 
ratus, by  means  of  which  it  secures  its  hold  under  the  epidermis  of 
the  skin,  into  which  it  has  the  power  of  penetrating.  This  animal  is 
most  effectually  destroyed  by  sulphur  ;  and  indeed  this  is  a  specific 
for  the  disease  which  the  A  car  us  produces. 


Itch  Mite  (Acarus  Scabiei.) 


The  Sugar  Mite  (Acarus  saccharinum)  is  found  in  the  brown  sugar 
of  commerce.  Thirty-five  out  of  thirty-six  specimens  examined  by 
the  analytical  commissioners  of  '  The  Lancet,'  bought  in  the  shops  of 
London,  in  1850,  were  found  to  contain  these  creatures. 

The  Red  Spider  of  the  hot-houses  is  the  Acarus  tellarius.  It  is  the 
pest  of  hot-houses  and  green-houses.  Though  so  small  as  scarcely  to 
be  seen  by  the  naked  eye,  its  effects  on  plants  are  very  obvious.  These 
creatures  live  upon  the  juice3  of  the  plant  which  they  attack,  and  also 
prevent  the  function  of  the  leaves  from  being  properly  performed.  They 
are  best  destroyed  by  sulphur.  The  mode  of  applying  itis  to  sprinkle  the 
sulphur  on  the  hot  pipes  or  on  plates ;  afterwards,  the  plants  fehould 
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be  syringed.    Other  species,  as  A.  hortensis,  A.  holosericeus,  A.  genicu- 
latus,  attack  various  plants,  and  the  best 
way  of  treating  them  is  the  same  aa  the 
above. 

The  Sparrow  Mite  (Acarus  passerinus, 
Fabricius)  is  distinguished  by  the  remark- 
able size  of  its  third  pair  of  legs. 
Geoffroy  called  it  the  Bat  Tick,  and 
Latreille  formerly  placed  it  in  his  genus 
Sarcoptes. 

A  very  interesting  form  of  these  crea- 
tures is  that  first  described  by  Dr.  Simon, 
of  Berlin,  as  inhabiting  the  sebaceous 
sacs  and  hair-follicles  of  the  human  skin. 
He  called  it  an  Acarus,  but  Professor 
Owen  regards  it  as  a  lower  form  of  one  of  the  higher  divisions  of 
Arachnida.  He  names  it  Demodex  Folliculorum.  It  has  also  been 
described  in  this  country  by  Mr.  Erasmus  Wilson,  under  the  name  of 
Entozoon  Folliculorum.  It  has  an  elongated  body,  with  eight  short 
legs,  and  is  found  very  commonly  in  the  sebaceous  follicles  of  the 
nose.  In  its  parasitical  habit  it  resembles  some  of  the  lower  forms  of 
the  Crustacea,  as  the  Cymotkoe  and  Bopyrus  ;  and,  perhaps,  through 
the  Tardigrada,  it  has  a  relation  with  the  Rot  if  era. 

The  Ticks  {Ricinites,  Latreille)  are,  some  of  them  free,  some  para- 
sitic. The  latter  have  no  eyes.  They  embrace  the  genua  Ixodes,  which 
are  well  known  from  attacking  cows,  horses,  clogs,  and  even  tortoises. 
They  bury  their  suckers  so  deeply  in  the  skin,  that  they  frequently 
cannot  be  taken  away  without  tearing  the  flesh.  They  deposit  a 
prodigious  quantity  of  eggs,  which  are  discharged  from  the  mouth. 
The  genus  Argas  is  found  on  pigeons  and  other  birds.  The  A.  Persicus 
is  the  venomous  bug  of  Miana. 

The  Water  Mites  (HydracUnellce)  live  only  in  the  water.  They  are 
often  parasitic  on  aquatic  insects.  Duges  has  recently  made  some 
important  observations  on  the  development  of  these  mites,  in  which 
he  shows  that  in  their  earlier  stages  of  growth  they  have  but  six  legs. 
If  this  be  correct,  it  will  probably  lead  to  the  rejection  of  Latreille's 
fourth  division,  the Microphthira,  which  are  characterised  by  possessing 
six  legs,  as  they  are  probably  only  earlier  stages  of  some  of  the  higher 
forms. 

ACARUS.  [AcaridjE.] 

ACCIPENSER.  [Sturionid*:.] 

ACEPHALOCYST,  one  of  the  simplest  forms  of  Entozoa,  also  called 
Hydatid.  [Entozoa.] 

ACER,  a  name  given  by  the  Romans  to  a  tree  called  Maple  by  the 
English.  It  is  now  applied  to  a  genus  of  arborescent  or  shrubby 
plants,  many  of  which  are  extremely  valuable  for  the  sake  either  of 
their  timber  or  of  their  ornamental  appearance.  It  is  the  type  of  the 
natural  order  Aceracece.  It  has  the  following  characters  : — Flowers 
green  and  inconspicuous,  either  containing  stamens  only,  or  pistils 
only,  or  both  united,  upon  the  same  individual.  Calyx  divided  into 
five  lobes,  of  uncertain  length.  Stamens  occasionally  five  ;  more  fre- 
quently varying  from  seven  to  nine.  Leaves  in  all  cases  simple. 
Emit  double  ;  each  division  containing  one  single-seeded  cavity,  and 
extended  at  the  back  into  a  kind  of  wing,  called  Key  in  English,  or 
Samara  by  botanists. 

1.  Acer  oblongum,  Oval-Leafed  Maple,  an  evergreen  tree,  of  rapid 
growth,  native  of  the  northern  parts  of  India,  both  in  Nepaul 
and  Kumaon.  It  is  probably  confined  to  the  hot  valleys  of  those 
regions,  for  it  has  been  found  incapable  of  supporting  the  climate  of 
England. 

2.  Acer  losvigatwm  (Wallich),  the  Polished  Maple.  Leaves  oblong, 
taper-pointed,  slightly  serrated,  shining,  green  beneath.  Flowers  white, 
in  branched  erect  thyrses.  Keys  broad,  short,  smooth.  It  is  found 
in  the  woods  of  the  higher  mountains  of  Nepaul,  and  also  in  the  Alps 
of  Sirmoor,  where  it  acquires  a  trunk  thirty  or  forty  feet  high,  and 
from  three  to  four  feet  thick.  Its  growth  is  slow  ;  its  timber  is  said 
by  Dr.  Wallich  to  be  used  by  the  inhabitants  of  Nepaul  for  rafters, 
beams,  and  similar  building  purposes. 

3.  Acer  Tataricum  (Linnaeus),  the  Tartarian  Maple.  Leaves  heart- 
shaped,  oblong,  unequally  serrated,  usually  undivided.  It  forms  an 
ornamental  tree,  or  rather  large  bush,  from  fifteen  to  twenty  feet  high, 
often  met  with  in  gardens  and  plantations.  Its  native  countries  are 
the  southern  provinces  of  Russia  in  Asia,  whence  it  extends  as  far 
as  Hungary,  there  finding  its  most  western  limit.  From  its  keys, 
deprived  of  their  wings,  the  Calmucsform,  by  the  aid  of  boiling  water, 
an  astringent  beverage,  which,  mixed  with  an  abundance  of  milk  and 
butter,  forms  a  favourite  article  of  their  diet.  The  wood  is  hard  and 
white,  mixed  with  brownish  veins. 

4.  Acer  striatum,  the  Striped-Bark  Maple  (A.  Pennsylvanicum, 
Linnicus).  Leaves  roundish,  finely  serrated,  divided  at  the  upper  end 
into  three  nearly  equal  tapering  lobes  ;  when  young,  covered  with  a 
mealiness,  which  is  gradually  thrown  off  as  they  increase  in  size.  It 
i3  a  native  of  North  America,  from  Canada  to  the  high  lands  in  Georgia. 
In  those  countries  it  forms  a  considerable  part  of  the  undergrowth  of 
the  woods,  among  sugar-maples,  beeches,  birches,  and  hemlock-spruce 
firs.  It  rarely  exceeds  eight  or  ten  feet  in  height,  except  in  a  very  few 
favourable  situations,  when  it  will  occasionally  grow  double  that  height. 
Its  wood  is  very  white,  and  is  used  by  the  North  Americans  for  inlay- 


ing cabinet-work  ;  its  shoots  afford  food  to  various  animals,  especially 
to  the  moose-deer,  in  winter  and  spring,  whence  it  has  acquired  the 
name  of  Moose-Wood.  In  Europe  it  is  occasionally  seen  in  planta- 
tions, where  it  is  remarkable  for  the  bright  rosy  tint  of  its  young  leaves 
in  spring.  When  cultivated,  it  frequently  grows  to  thrice  its  native 
size,  in  consequence  of  being  grafted  upon  the  Sycamore  Maple. 


Forms  of  the  leaves  of  Species  of  Maple. 
3.  A.  Tataricum.  ll«andi.  A.  Creticum. 

10.  A.  moiispcssulanum.  7  a.  A.  opulus.  8  a.  A.  obtusatum, 

4.  A.  striatum.  5.  A.  barbatum. 

5.  Acer  barbatum  (Michaux),  the  Bearded  Maple.  Leaves  heart- 
shaped,  three-lobed,  nearly  equally  serrated ;  the  lobes  of  nearly  equal 
size,  or  the  lateral  ones  much  the  smallest ;  nearly  smooth  beneath. 
It  is  a  native  of  deep  pine  and  cedar  swamps  in  Jersey  and  Carolina, 
where  it  forms  a  small  tree. 

6.  Acer  spicatum,  the  Spike-Flowered  Maple  (A.  montanum,  Aiton). 
Leaves  heart-shaped,  smooth  above,  downy  and  glaucous  beneath,  of 
an  oblong  figure,  with  about  five  unequal,  tapering,  coarsely  and 
unequally  serrated  divisions.  It  is  a  native  of  the  United  States  and 
Canada.  The  red  colour  of  its  keys  in  the  autumn  forms  its  principal 
beauty. 

7.  Acer  opulus  (Aiton),  the  Gueldres-Rose-Leaved  Maple.  Leaves 
more  or  less  heart-shaped,  roundish,  five-lobed,  smooth  beneath.  It 
is  a  small  tree,  ten  or  twelve  feet  high,  found  in  France,  especially  in 
Dauphiny. 

8.  Acer  obtusatum  (Wilklenow),  the  Neapolitan  Maple.  Leaves 
heart-shaped,  roundish,  five-lobed,  woolly  beneath  ;  the  lobe3  either 
obtuse  or  pointed,  and  coarsely  serrated.  Flowers  in  drooping  corymbs. 
Hungary,  Croatia,  and  many  parts  of  Italy,  produce  this  beautiful 
species.  On  all  the  hills  and  lower  mountains  of  the  kingdom  of 
Naples,  in  Camaldoni,  Castellamare,  and  the  Abruzzi,  it  is  found 
abundantly,  growing  usually  to  the  height  of  forty  feet ;  it  is  extremely 
striking,  with  its  reddish-purple  branches,  in  the  wood  of  Lucania, 
between  Rotonda  and  Rubia  ;  and  in  the  Basilicata  and  Calabria  it  is 
said,  by  Tenore,  to  acquire  colossal  dimensions.  It  is  certainly  very 
singular  that  so  fine  a  tree  as  this,  occupying  so  large  a  tract  of 
country,  frequently  visited  by  English  tourists,  should  be  almost 
unknown  in  this  country ;  and  yet,  although  it  is  perfectly  hardy,  and 
very  easily  multiplied,  it  is  scarcely  ever  met  with  in  any  but  botanical 
collections.  There  are  two  forms  of  the  leaf — one  with  blunt,  and  the 
other  with  pointed  lobes. 

9.  Acer  campestre  (Linnajus),  the  Common  Maple.  Leaves  heart- 
shaped,  with  three  or  five  deep  segments  which  are  not  serrated,  but 
generally  two-lobed  or  three-lobed,  and  narrow  at  their  base  ;  downy 
beneath — at  least,  when  young.  Branches  covered,  when  old,  with  a 
corky  bark.  Flowers  in  erect,  branched,  downy  corymbs.  Keys  short, 
smooth,  with  nearly  parallel  edges,  diverging  at  right  angles.  Found 
in  every  hedge-row  in  England,  and  spread  over  the  greater  part  of 
Europe.  It  is  said  not  to  be  indigenous  in  Scotland,  and  on  the  conti- 
nent it  does  not  approach  the  north  nearer  than  the  southern  provinces 
of  Sweden.  It  advances  as  far  to  the  eastward  as  the  range  of  the 
Caucasus,  where  it  disappears.  In  England  this  is  either  a  bush  or 
a  small  tree,  of  inelegant  appearance,  and  its  wood  is  of  little  value, 
except  for  the  use  of  the  turner,  who  makes  it  into  cups,  bowls,  &e. 
The  Common  Maple  is  sometimes  planted  by  farmers  upon  bad  land, 
for  the  purpose  of  fencing  ;  for  which,  however,  it  is  ill  adapted. 

10.  Acer  Monspessulanum  (Linnaeus),  the  Montpellier  Maple.  Leaves 
deciduous,  very  slightly  cordate,  and  downy  at  the  base,  with  three 
perfectly  entire,  nearly  equal,  diverging  lobes,  slightly  hairy  beneath. 
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It  is  found  in  dry  stony  situations  in  Languedoc,  Daupliiuy,  Provence, 
and  Piedmont;  it  even  occurs  as  far  north  as  the  departments  of 
the  Rhine. 


22.  A.  Lobelii.       20.  A.  saccharinum.       24.  A.  rut  rum. 
23.  A.  eriocarpon.  18a.  A.  caudatum.  C.  A.  spiccttum. 


74.  A.  opulus.         15.  A.  sterculiaceum.         8b.  A.  obttisatum. 


11.  Acer  Creticum  (Linnseus),  the  Candian  Maple.    Leaves  ever-  | 
green,  variable  in  form,  wedge-shaped  at  the  base,  leathery,  glossy,  i 
smooth,  with  three  entire  or  serrated  lobes,  of  which  the  side  ones  are 
the  ehortest,  sometimes  undivided.    It  is  a  native  of  the  mountains  | 


of  Candia  and  the  Grecian  Archipelago ;  it  is  frequently  cultivated  in 
'  the  South  of  Europe. 

12.  Acer  heterophyllum  (Willdenow),  the  "Variable  Maple.  Leaves 
evergreen,  ovate,  unequally-serrated,  entire  or  occasionally  three-lobed, 
very  glossy.  This  is  the  plant  sold  in  the  English  nurseries  under  the 
name  of  A.  Creticum.  It  is  rather  delicate,  and  is  a  native  of  the 
Levant. 

13.  Acer  pseudo-platanus  (Linnaeus),  the  Sycamore  Maple.  Leaves 
heart-shaped,  coarsely  and  unequally  serrated,  glaucous  and  downy 
on  the  veins  beneath ;  with  five  lobes,  of  which  the  lower  ones  are 
generally  the  smallest.  This  noble  tree  is  scarcely  met  with  in  a 
truly  wild  state  beyond  the  limits  of  middle  and  southern  Europe :  it 
is  occasionally  seen  on  the  lower  ridges  of  the  Caucasus,  and  does  not 
appear  to  extend  much  farther  eastward.  In  Italy  it  is  said  to  arrive 
at  its  greatest  degree  of  perfection,  acquiring  the  height  of  50  and  60 
feet.  Its  English  name  has  originated  in  an  erroneous  notion  that 
this  is  the  sycamore  of  Scripture — a  totally  different  tree,  the  Ficus 
Sycamorus.  It  flourishes  in  many  parts  of  England  :  many  varieties 
are  known  to  gardeners. 

14.  Acer  macrophyUum  (Pursh),  the  Broad-Leaved  Maple.  Leaves 
deeply  heart-shaped,  not  serrated,  divided  into  five  deep,  spreading, 
slightly-lobed  segments,  the  middle  one  of  which  is  often  narrow  at 
its  base,  and  the  lower  ones  generally  smaller  than  the  others ;  when 
young  slightly  downy,  when  old  shining  and  perfectly  smooth  :  is  a 
native  of  the  north-west  coast  of  North  America,  where  its  timber 
is  used. 

15.  Acer  sterculiaceum  (Wallich),  the  Shady  Maple,  is  a  large  tree, 
with  a  trunk  often  three  feet  in  diameter ;  found  in  Nepaul. 

16.  Acer  viUoswn  (Wallich),  the  Shaggy  Maple,  is  a  very  large  tree, 
found  on  the  Himalaya  Mountains,  approaching  the  limits  of  perpetual 
snow  in  Sirmoor  and  Kumaon. 

17.  Acer  cultratum  (Wallich),  the  Curve-Keyed  Maple,  is  a  large 
tree,  native  of  the  regions  towards  the  Himalayas,  in  Kumaon  and 
Srinaghur. 

18.  Acer  caudatum  (Wallich),  the  Long-Pointed  Maple.  It  is  a  native 
of  the  highest  regions  of  Nepaul,  of  Sirmoor,  Kumaon,  and  Srinaghur. 

19.  Acer  Platanoides  (Linnaeus),  the  Norway  Maple.  Leaves  heart- 
shaped,  very  smooth,  except  at  the  axils  of  the  veins  ;  five-lobed,  the 
lobes  taper-pointed  and  diverging,  with  a  few  taper-pointed  divsrging 
teeth.  This  is  a  fine  tree,  with  very  handsome  glossy  deep-green 
leaves,  for  the  sake  of  which  it  is  a  great  deal  cultivated.  The  northern 
and  midland  parts  of  Europe,  and  the  north  of  Asia,  as  far  as  the  Ural 
Mountains,  produce  this  species.  In  the  Russian  Empire  it  passes 
from  the  state  of  a  shrub,  in  the  northern  provinces,  to  that  of  a 
handsome  tree  with  a  trunk  two  feet  thick,  in  the  more  southern 
districts.  Its  wood  is  valued  for  turners'  work.  From  its  ascending 
sap  a  kind  of  coarse  sugar  has  been  procured,  in  the  same  way  as 
from  the  A.  saccharinum,  in  America.  Two  varieties  are  known  to 
gardeners ;  one,  the  Silver-Striped,  in  which  the  leaves  are  slightly 
stained  with  white ;  and  the  other,  the  Cut-Leaved,  in  which  the 
leaves  are  deeply  and  irregularly  jagged.  When  the  foot-stalks  of  the 
leaves  are  broken  they  exude  a  milky  fluid. 

20.  Acer  saccharinum  (Linnaeus),  the  Sugar  Maple.  Leaves  heart- 
shaped,  glaucous  beneath,  very  smooth,  except  at  the  axils  of  the 
veins ;  five-lobed,  the  lobes  taper-pointed,  and  very  coarsely  toothed. 
Flowers  in  nodding  corymbs.  Keys  not  much  diverging.  From  a 
little  to  the  north  of  the  Saint  John,  in  Canada,  to  the  woods  of  Upper 
Virginia,  and  probably  still  farther  south,  this  species  prevails ;  and  it 
forms  a  large  portion  of  the  vegetation  of  New  Brunswick,  Nova  Scotia, 
Vermont,  and  New  Hampshire,  sometimes  becoming  as  much  as  80  feet 
high.  In  the  autumn  the  woods  of  those  countries  are  dyed  of  a 
crimson  hue  by  the  changing  leaves  of  the  Sugar  Maple.  The  wood 
is  hard,  and  has  a  satiny  lustre,  but  it  is  readily  attacked  by  insects, 
and  is  not  of  much  value,  except  when  its  grain  is  accidentaDy  waved, 
and  then  it  is  in  request  for  the  cabinet-makers.  The  younger  Michaux 
states,  that  it  may  be  at  all  times  known  from  that  of  the  Red  Maple 
by  a  very  simple  test.  If  you  pour  a  drop  or  two  of  solution  of 
sulphate  of  iron  upon  the  wood  of  the  Sugar  Maple,  in  a  minute  it 
becomes  of  a  greenish  cast,  while  that  of  the  Red  Maple  becomes  deep 
blue.  The  saccharine  matter  contained  in  its  ascending  sap  is  the 
principal  cause  of  this  species  being  in  so  much  request.  From  this, 
obtained  by  tapping  the  trunk  in  the  spring  during  the  space  of  six 
weeks,  a  very  considerable  quantity  of  a  fine  brown  sugar  is  procured ; 
as  much,  it  is  said,  as  33  lbs.  per  tree.  The  Sugar  Maple  does  not 
generally  succeed  very  well  in  England,  where  it  is  rarely  seen  ;  and 
even  when  in  health  does  not  attain  a  height  of  more  than  fifteen 
or  sixteen  feet. 

21.  Acer  nigrum  (Michaux),  the  Black  Sugar  Maple.  This  plant  is 
a  native  of  similar  situations  with  the  last,  of  which  perhaps  it  is 
only  a  variety. 

22.  Acer  Lobelii  (Tenore),  Lobel's  Maple,  is  found  among  the 
mountains  in  the  north  of  the  kingdom  of  Naples. 

23.  Acer  eriocarpon  (Michaux;  A.  dasycarpum,  Willdenow),  Sir 
Charles  Wager's  Maple  is  found  in  most  parts  of  North  America  on  the 
eastern  side,  where  it  is  commonly  called  White  Maple.  It  grows  with 
great  rapidity,  and  is  extremely  common  in  the  plantations  of  all 
Europe,  where  it  is  remarkable  for  the  deep  crimson  hue  of  its  leaves 
in  autumn.    Its  wood  is  light,  and  of  little  or  no  value  except  to  the 
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turner.  It  is  aaid  to  make  excellent  charcoal  for  gunpowder.  The 
nurserymen  usually  call  this  species  the  Cut-Leaved  Scarlet  Maple. 

24.  Acer  rubrum  (Linnseus),  the  Red  or  Scarlet  Maple.  The  deep-red 
colour  of  the  flowers  in  the  spring,  and  of  the  keys  and  leaves  in 
autumn,  have  given  rise  to  the  name  of  this  species,  which  is  found, 
from  Canada  to  Florida,  growing  in  swamps  along  with  alders.  Its 
wood  is  used  by  the  Americans  for  articles  of  furniture,  and  is  also  in 
request  for  the  stocks  of  rifles — for  which,  when  it  is  what  they  call 
'  curled,'  its  toughness  renders  it  well  adapted.  Two  varieties  of  this 
species  are  cultivated  in  this  country,  under  the  names  of  A.  coccinema 
and  A.  intermedium. 

25.  Acer  circinatum  (Pursh),  the  Curled  Maple,  grows  on  the  north- 
west coast  of  North  America,  and  is  a  small,  scrubby,  worthless  tree. 

Cultivation. — The  hardy  maples,  which  are  the  only  kinds  of  any 
importance  in  this  country,  are  all  increased  either  by  seeds  or  layers. 
The  European  species  readily  yield  their  keys,  which  should  be  gathered 
when  fully  ripe,  and  immediately  buried  in  heaps  of  river  sand,  where 
they  may  remain  till  the  following  February ;  they  may  then  be  sown 
in  beds,  rather  thinly,  and,  when  one  year  old,  should  be  transplanted, 
and  treated  like  other  forest  trees.  They  ought  never  to  be  headed 
back,  as  oaks  and  Spanish  chestnuts  are.  From  layers  they  all  make 
excellent  plants  very  rapidly.  They  are  occasionally  budded  upon  the 
common  sycamore,  but  this  mode  is  little  practised  in  England. 

ACERAS,  a  genus  of  Orchidaceous  plants,  of  which  one  species,  the 
A.  anthropophora,  is  found  growing  in  Great  Britain.  It  is  a  small 
plant,  from  8  to  12  inches  in  height.  It  has  a  long  lax  spike  of 
greenish  yellow  flowers,  the  parts  of  which  are  so  arranged  as  to  give 
them  the  appearance  of  the  small  figure  of  a  man  :  hence  this  plant 
has  been  called  the  Man-Orchis. 

ACERATHE'RIUM.  Some  Fossil  Rhinocerata  have  been  thus 
named  by  Kaup. 

ACERDESE,  in  mineralogy,  a  hydrous  sesquioxide  of  Manganese, 
called  also  Manganite.  Varieties  of  it  have  been  called  Newkirkite  and 
Varoacite. 

ACERACE^E,  an  order  of  Polypetalous  Dicotyledons.  Their  flowers 
are  unsymmetrical,  their  stamens  hypogynous,  their  fruit  is  winged,  and 
their  petals  have  no  appendages  upon  them.  The  species  are  all  trees  or 
shrubs, with  opposite  stalked  exstipulate  leaves,  and  are  found  exclusively 
in  the  north  of  Europe,  Asia,  America,  and  India.  A  sweet  mucilaginous 
sap  is  common  in  these  plants,  from  which  sugar  can  be  manufactured. 


1.  Unisexual  Flower.     2.  Stamen  on  Disk.     3.  Stamens  separate. 
4.  Petal.    5.  Bisexual  Flower.    6.  Pistil.    7.  Fruit.    8.  Seed. 
9.  Embryo. 


ACERVULA'RIA,  a  genus  of  F'ossil  Madrephyllioea. 

ACHILLEA,  a  genus  of  plants  belonging  to  the  natural  order 
Composite,  consisting  of  60  or  70  species,  found  exclusively  in  the 
colder  climates  of  the  northern  hemisphere.  This  genus  is  found  in 
the  suborder  Corymbiferce,  and  is  distinguished  by  the  florets  of  the 
disk  being  hermaphrodite  and  tubular,  and  the  tube  being  plane, 
compressed,  and  two-winged.  The  fruit  is  compressed,  and  has  no 
pappus.  There  are  five  British  species.  A.  Ptarmica  is  an  abundant 
plant,  and  on  account  of  its  strong  odour  is  called  Sneezewort. 
A.  millefolium  has  got  its  specific  name  from  the  segmented  character 
of  its  leaves.  It  is  called  in  English  Millefoil  and  Yarrow.  This 
plant  has  the  tonic  and  stimulant  properties  of  the  sub-order  to  which 
it  belongs  in  a  slight  degree,  and  on  that  account  has  been  employed 
as  a  remedy  in  some  diseases,  but  its  medical  properties  are  very  feeble. 

ACHILLE'UM,  a  genus  of  Fossil  Spongiada,  of  which  two  species 
occur  in  the  cretaoeous  strata  of  England.  (Goldfuss.) 

ACHIME'NES  (from  a,  prefix,  and  x^M",  winter),  a  genus  of  plants 
belonging  to  the  order  Gesneracece.  The  species  of  this  genus  are  very 
numerous,  and,  although  not  useful,  they  are  many  of  them  exten- 
sively cultivated,  on  account  of  the  beauty  of  their  flowers.  In  con- 
sequence of  their  general  culture,  a  great  many  varieties  of  the  species 
are  becoming  known.  After  flowering,  the  stems  die  down  ;  and  the 
tubers  should  be  dug  up,  and  kept  free  from  frost  and  wet  till  January, 
when,  by  planting  them  in  succession,  flowers  may  be  obtained  till 
the  summer.  They  may  be  planted  in  a  mixture  of  loam  and  leaf- 
mould,  with  a  little  silver  sand.  They  can  be  placed  out  in  the 
summer,  but  require  shading  on  hot  days. 

.  -^C^^US,  a  genus  of  flat-fish,  belonging  to  the  sub-branchiate 
division  of  Malacoplerygii.    In  external  form  these  fishes  resemble  the 


common  sole.  Like  the  Pleuroncctcs  in  general,  they  have  the  body  and 
tail  very  much  compressed,  and  the  eyes  both  on  the  same  side  of  the 
head ;  but  they  are  easily  distinguished  from  all  other  genera  of 
flat-fish  by  the  total  want  of  pectoral  fins. 


Achirns  martnoratus. 


The  species  of  Achirus  have  no  air-bladder,  and  consequently  remain, 
for  the  most  part,  at  the  bottom  of  the  sea ;  being,  in  fact,  ungifted 
with  the  faculty  of  increasing  or  diminishing  their  specific  gravity, 
which  the  possession  of  this  important  organ  bestows  upon  ordinary 
fishes.  Their  power  of  locomotion  in  other  directions  is  however 
considerable ;  and,  notwithstanding  the  disadvantages  of  their  form, 
and  the  oblique  direction  in  which  this  necessarily  compels  them  to 
move,  their  motions  are  frequently  very  rapid.  Their  habits,  as 
far  as  at  present  known,  are  similar  to  those  of  the  Pleuronectes. 
They  are  found  in  the  warmer  regions  both  of  the  East  and  West 
Indies,  but  not  in  deep  water,  or  in  situations  far  removed  from  land  ; 
they  abound  along  the  shores,  and  furnish  a  plentiful  and  wholesome 
food  to  the  inhabitants. 

Various  species  of  Achirus  have  been  enumerated  by  zoologists,  the 
most  remarkable  of  which  appears  to  be  the  Achirus  marmoratus  of 
Lace'pede.  The  flesh  is  of  a  delicate  flavour,  and  highly  esteemed  :  it 
inhabits  the  coasts  of  the  Isle  of  France.  The  Achirus  pavonicus  is 
distinguished  by  the  beauty  of  the  spots,  which,  like  the  eyes  on  the 
peacock's  tail,  cover  its  body  ;  and  the  .4.  fasciculatus  and  A.  bilineatus 
are  easily  recognised  by  the  characters  from  which  they  respectively 
derive  their  names.  The  former  is  found  on  all  the  coasts  of  America 
and  the  West  Indies  :  the  latter  inhabits  the  shores  of  China,  and 
feeds  upon  small  Crustacea  and  mollusca. 

ACHLYA,  a  genus  of  Cryptogamous  plants,  belonging  to  the  order 
Confervacece.  It  is  composed  of  a  single tubiform  cell,  which  expands 
at  the  end  into  a  large  cell,  which  is  cut  off  from  the  lower  portion 
of  the  tube  by  the  formation  of  a  partition.  In  this  enlarged  cell  a 
circulation  of  granular  particles  has  been  observed.  In  the  course  of 
time  cells  are  formed  in  this  enlarged  cavity,  and  fill  it  up.  The  parent 
cell  eventually  bursts  at  some  spot,  and  allows  of  the  escape  of  the 
enclosed  cells  ;  but  before  this  takes  place  the  cells  in  the  interior  move 
about,  and,  after  their  escape,  exhibit  for  a  considerable  time  an  active 
movement.  They  are  good  examples  of  the  Zoospore.  They  soon 
attach  themselves  to  some  fitting  object,  and  grow  into  little  plants, 
like  their  parent.  A  similar  process  goes  on  in  most  of  the  Algce,  but 
is  not  so  easily  observed  as  in  this  case. 

The  only  species  of  AcMya  which  has  been  described  is  the  A. 
prolifera,  which  is  found  parasitic  upon  fish  and  other  aquatic  animals. 
This  plant  is  more  especially  developed  on  fish  and  aquatic  reptiles 
kept  in  confinement.  It  was  first  observed  on  gold  fish,  but  several 
writers  have  described  it  as  existing  on  other  animals,  as  the  Stickle- 
back, Water  Salamander,  Frog,  and  Newt. 

(Reports  on  Botany ,  Ray  Society,  1845  ;  Lindiey's  Vegetable  Kingdom.) 

ACHMITE.  [Euchtmderite.] 

ACHRAS,  a  genus  of  tropical  plants  belonging  to  the  natural  order 
Sapotacece.  It  has  a  calyx  divided  into  six  parts  ;  a  corolla  monope- 
talous,  divided  into  six  lobes  ;  stamens  twelve,  of  which  six  are  sterile 
and  six  fertile  ;  and  an  ovarium,  with  from  six  to  twelve  cells.  The 
fruit  resembles  an  apple,  with  from  one  to  twelve  seeds,  contained  in 
hard  bony  nuts,  which  have  a  shining  coat,  and  a  long  hard  scar  over 
the  whole  of  their  inner  angle. 

The  genus  contains  only  one  species,  which  yields  a  copious  milky 
fluid  when  wounded.  Its  leaves  are  entire,  leathery,  undivided,  shining, 
of  a  lanceolate  form,  without  stipules.  The  flowers  are  large,  white, 
bell-shaped,  and  grow  'singly  from  the  axils  of  the  leaves.  This  is 
called,  in  the  West  Indies,  the  Sapodilla  Plum.  The  fruit  in  size  and 
shape  resembles  a  bergamot  pear ;  like  the  medlar,  it  is  only  eaten  in 
a  state  of  decay ;  before  that  period  it  is  austere  and  uneatable,  but  in 
the  proper  state  it  is  so  rich  and  sweet  as  by  some  to  be  considered 
only  inferior  to  the  orange. 

ACHYRA'NTHES,  a  genus  of  plants  belonging  to  the  order  Ama- 
rantacece.  A.  aspera  and  A.  fruticosa  are  used  in  India  as  remedies  in 
dropsy.   A.  globulifera  is  used  in  Madagascar  as  a  remedy  in  syphilis. 

ACIDA'SPIS,  a  genus  of  fossil  Crustacea,  of  the  group  of  Trilobites ; 
found  in  the  Wenlock  limestone.  (Murchison.) 

ACONITE,  WINTER.  [Ebanthis.] 

ACONI'TUM,  a  genus  of  plants  belonging  to  the  natural  order 
Ranunculacece.    From  very  early  times  it  has  borne  the  same  name. 
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Aconitum  Napellus, 


and  has  been  known  for  the  dangerous  properties  of  many  of  its  species. 
They  are  all  hardy  herbaceous  plants,  many  of  them  of  great  beauty; 
and  are  so  easily  cultivated,  that  one  of  them,  A.  Napellus,  is  found  in 
every  cottager's  garden.  The  English  call  them  Wolf's  Bane.  From 
all  other  ranunculaceous  plants  Aconitum  is  at  once  known  by  its 
having  the  very  large  uppermost  segment  of  its  calyx  overhanging  the 
petals  and  other  parts  in  the  form  of  a  helmet. 

The  common  species,  A.  Napellus,  is  one 
of  those  in  which  the  greatest  degree  of 
virulence  has  been  found  to  reside.  It  is  a 
native  of  alpine  pastures  in  Switzerland  and 
other  mountainous  parts  of  Europe.  Its 
leaves  are  very  dark  green,  deeply  cut  into 
from  five  to  seven  long  segments.  The 
stemys  about  three  feet  high.  The  flowers 
are  in  long,  stiff  spikes,  and  of  a  deep  blue 
colour;  they  appear  from  May  to  July. 
All  the  parts  of  this  plant  are  extremely 
acrid,  especially  the  roots,  which  are 
scraped  and  mixed  with  food  to  form  a 
bait  for  wolyes  and  other  savage  animals. 
Poisonous  properties  are  probably  found 
in  all  the  species  of  the  genus.  A.  cam- 
marum,  A.  lycoctonum,  and  A.  anthora  are 
certainly  equally  dangerous.  None  of 
them  however,  not- .4.  Napellus  itself,  can 
be  compared  for  fatal  energy  with  the 
dreadful  Bikh  of  Nepaul,  the  Aconitum 
fa-ox,  which  seems  to  possess  the  con- 
centrated power  of  all  the  European 
species. 

ACO'NTIAS  (from  &kuv,  a  javelin),  the  name  of  a  genus  of  serpents 
established  by  Cuvier,  for  the  purpose  of  distinguishing  certain  species 
hitherto  placed  with  the  genus  Anguis,  or  common  snake.  This  genus 
is  characterised  by  the  absence  of  all  the  bones  which  represent  the 
extremities  in  the  genus  Anguis,  while  it  retains  the  structure  of  the 

head  common  to  these 
animals  and  to  the 
lizards,  and  has  the 
body  similarly  covered 
with  small  scales  only, 
without  the  horny 
plates  which  guard  its 
under  surface  in  the 
common  serpents,  and 
protect  them  from  in- 
jury in  the  various 
rapid  motions  which 
they  perform.  The 
species  of  Acontias 
seem  thus  to  afford  a 
link  between  the  com- 
mon snakes  and  true 
serpents. 

As  might  naturally 
be  expected  from  this 
conformation,  the  pro- 
gressive movements  of 
the  species  of  Acontias 
are  very  different  from 
those  of  common  ser- 
pents. They  do  not 
glide  along  the  surface 
like  these  animals,  but 
boldly  carry  their  heads 
and  breasts  erect ;  and 
if  closely  pursued  de- 
fend themselves  cou- 
rageously, and  dart 
with  the  velocity  of  an 
arrow  against  their 
assailant.  Though 
dreaded  in  their  native 
countries,  because  confounded  with  their  venomous  congeners,  these 
animals  are  perfectly  harmless,  and  neither  possess  the  means  nor 
have  the  desire  of  being  injurious.  They  have  no  poison  fangs, 
and  their  cheek-teeth  are  so  small  as,  in  some  species,  to  be  barely 
perceptible.  Theie  habits  are  gentle  ;  and  they  are  so  timid  that 
they  generally  fly  at  the  least  noise,  or,  upon  the  slightest  appear- 
ance of  danger,  conceal  themselves  under  some  shrub  or  tuft  of  1 
grass,  or  even  bury  themselves  undei'-ground  when  no  other  refuge 
is  at  hand. 

They  are,  generally  speaking,  of  a  small  size  ;  and,  as  their  mouths 
are  not  susceptible  of  the  enormous  dilatation  possessed  by  the  true 
serpents,  they  are  incapable  of  swallowing  any  animal  approaching  to 
their  own  dimensions,  and  feed  upon  worms  and  insects.  Different 
species  of  Acontias  are  found  in  almost  every  part  of  the  old  world. 
The  arid  plains  of  Syria  and  Palestine  produce  a  species'  which  has  been 
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mentioned  by  the  prophet  Isaiah  (xxxiv.,  15),  under  the  Hebrew 
denomination  Kippoz,  improperly  translated '  the  great  owl '  in  our  com- 
mon version  of  the  Sacred  Scriptures,  but  which  the  learned  Bochart 
('  Hierozoicon,'  pars  post.  lib.  iii.  cap.  xi.)  has  shown  rto  refer  more 
properly  to  the  Acontias,  or  Anguis  jaculus,  the  Dart  Snake  of  the 
Greeks  and  Romans.  Other  species  inhabit  Asia  Minor,  Egypt,  and 
Persia;  India  and  China  have' also  then-  Acontias;  and  the  Cape  of 
Good  Hope  produces  a  species  without  eyes. 

Of  the  common  Egyptian  Acontias  many  fables  are  recorded  by 
ancient  authors,  principally  arising  from  confounding  this  really  harm- 
less species  with  the  more  deadly  and  venomous  serpents  of  the  same 
localities. 

ACORI'N^E,  ACORI'DE,£,  or  ACORA'CE M,  a  small  natural  order 
of  Endogens,  with  the  following  essential  character  : — The  flowers  are 
hermaphrodite,  surrounded  with  scales.  The  spathe  is  leaf-like,  but 
not  rolled  up.  The  stamens  are  complete,  placed  opposite  the  scales, 
and  have  two-celled  anthers  which  are  turned  inwards.  The  ovaries 
are  distinct.  The  fruit  is  baccate,  juicy  at  first,  but  finally  juiceless. 
The  seeds  have  the  embryo  seated  in  the  axis  of  a  copious  albumen. 
The  rootstock  is  jointed  ;  the  leaves  sword-shaped,  and  embracing  each 
other  in  the  bud.  Such  is  the  character  given  this  order,  which  was 
first  separated  from  Aracece  by  Agardh,  and  the  separation  was  after- 
wards adopted  by  Schott,  Link,  and  Lindley.  The  genera  assigned  to 
this  order  by  Lindley  were  Acorus,  G-ymnostachys,  Tupistra,  and  Aspi- 
distra. The  two  last  genera  are  now  assigned  by  the  same  author  to 
the  order  Liliacea.  This  small  group  of  plants  in  its  geographical 
distribution  is  confined  to  the  eastern  hemisphere.  None  of  them 
have  the  acrid  properties  of  some  of  the  Aracece.  The  Acvrus  Calamus 
is  a  British  plant,  and  has  slightly  aromatic  properties. — (Lindley, 
Vegetable  Kingdom.) 
ACORN,  the  English  name  of  the  fruit  of  the  oak.  [Qdercus.] 
A'CORUS,  the  botanical  name  of  the  plant  that  produces  the  drug 
called  in  the  shops  Calamus  aromatkus.    It  is  the  type  of  the  natural 

order  Acoracece.  It  is  found 
abundantly  in  the  fresh-water 
marshes  of  many  parts  of 
England.  It  has  a  perennial, 
creeping,  horizontal  stem,  as 
thick  as  the  finger,  the  whole 
of  the  under  side  of  which 
sends  down  roots  into  the  mud 
or  earth,  in  which  the  plant 
uniformly  grows.  From  this 
spring  many  deep-green 
sword-shaped  leaves,  about 
three  feet  long.  In  the  midst 
of  all  is  a  leaf-like  stem,  from 
below  the  point  of  which 
protrudes  a  cylindrical  or 
rather  conical  spadix  of 
greenish  flowers,  which  are  so 
closely  packed  together  that 
the  stalk  is  not  to  be  seen. 
The  leaves  when  bruised  are 
fragrant ;  for  which  reason 
they  were  formerly  employed 
to  strew  the  floors  of  rooms, 
or  of  chm-ches,  under  the 
name  of  rushes.  This  prac- 
tice is  still  maintained  in 
some  places,  where  the  plant 
is  common,  as  at  Norwich,  the 
cathedral  of  which  city  is 
strewed  with  sweet  rushes 
upon  certain  high  festivals. 
The  flowers  are  so  seldom 
produced,  that  it  is  a  common 
belief  that  they  never  are 
borne.  Calamus  aromalicus 
is  slightly  aromatic,  and  is 
occasionally  used  as  a  stimu- 
lant ;  but  is  of  very  little 
importance.  The  part  em- 
ployed is  the  dried  creeping  stem,  or,  as  it  is  improperly  called,  root. 

ACOTYLE'DONES,  or  ACOTYLEDONE^E,  the  name  of  the  first 
class  in  Jussieu's  '  Natural  System  of  Botany.'  It  is  derived  from  the 
circumstance  of  all  the  plants  which  it  comprehends  veget:rting  with- 
out the  aid  of  the  seed-lobes  called  cotyledons.  Such  plants  are  also 
in  all  cases  destitute  of  flowers,  and  are  in  fact  the  same  as  what 
Linnanis  called  Cryptogamia,  They  are  also  called  Cdlularcs. 
ACOUCHY,  a  small  species  of  Cavy.  [Agouti.] 
ACRITA  (from  axpiros,  indistinct),  a  division  of  the  class  Radiata, 
adopted  by  Owen,  and  applied  to  the  Acalepha;  the  Polypi/era, 
except  the  Bryozoa,  the  Polygastrica,  and  certain  forms  of  Entozoa, 
in  none  of  which  are  the  indications  of  a  nervous  system  decided,  and 
they  constitute  the  lowest  forms  of  the  radiate  group  of  animals. 

ACROCHO'RDUS  (from  aKpoxoploiv,  a  wart),  a  genus  of  serpents 
discovered  in  Java  by  the  traveller  Homstedt.  It  is  easily  distinguished 
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Acrochordus  Javanicus. 


from  others  of  the  innoxious  family  of  serpents  by  the  innumerable 
small  scales  which  cover  every  part  of  the  head  and  body  both  above 
and  below,  and  which  in  preserved  specimens,  or  when  the  live 
animal    distends  the 
lungs  and  body  with 
air,  assume  the  appear- 
ance of  so  many  granu- 
lated warts  or  tuber- 
cles.     This  circum- 
stance  has  suggested 
the  name  of  Acrochor- 
dus.   The  head  of  the 
acrochord  is  flat,  the 
mouth  is  provided  with 
a  double  row  of  small 
sharp  teeth,  but  with- 
out poison-fangs,  and 
the  throat  is  capable  of 
enormous  dilatation. 
The  tongue  is  short 
and   thick,    the  vent 
simple  and  without  the 
horny  spurs  which  are 
common  to  many  other 
genera     of  serpents. 
The   only   specie3  of 
which  much  is  known 
is  .a'  the  Acrochordus 
Javanicus  of  Lacepede 
and     others.  This 
animal  averages  from 
six    to    ten   feet  in 
length,  and  the  body 
grows  gradually  thicker 
from  the  head  to  the 
vent,  and  there  sud- 
denly contracts,  so    as  to  form    a  very  short  slender  tail.  In 
the  thickest  part  of  the  body,  immediately   above  its  junction 
with   the  tail,  the  individual  procured  by  Homstedt,  of  which 
the  entire  length   was   eight   feet   three  inches,  measured  three 
inches  in  diameter,  whilst  the  greatest  breadth  of  the  tail  did  not 
exceed  half  an  inch,  and  its  length  was  scarcely  a  ninth  part  of 
that  of  the  whole  body.    This  individual  was  a  female,  and,  when 
opened,  was  found  to   contain  five  young  ones  perfectly  formed, 
and  about  nine  inches  in  length.    It  was  caught  in  a  plantation  of 
pepper-trees,  and  the  Chinese,  who  accompanied  Homstedt,  cooked 
and  ate  its  flesh,  and  reported  it  to  be  of  a  most  delicious  flavour. 
Trie  stomach  contained  a  quantity  of  half-digested  fruit,  from  which 
it  has  been  inferred  that  this  serpent  is  frugivorous.    Cuvier,  however 
doubts  on  this  point. 

ACROCU'LIA,  a  fossil  genus  of  Gasteropoda,  allied  to  the  Neritidcc 
It  occurs  m  Paljeozoic  strata.  (Phillips.) 

A'CRODUS,  a  genus  of  fossil  Placoid  fishes,  established  by  M. 
Agassiz.  _  The  species  occurs  almost  exclusively  in  the  lias  and  oolite. 
One  British  species  (4.  minimus)  is  referred  to  the  keiiper  series  by  M 
Agassiz.  It  occurs  at  Aust  Cliff  in  the  bone-bed.  The  others  abound 
at  Lyme  Regis,  Bath,  and  Stonesfield. 

ACRO'GASTER,  a  genus  of  fossil  fishes.  (Agassiz.) 
ACROGENS  (from  &Kpos,  the  topmost,  and  yewdw,  to  produce)  in 
Botany  one  of  the  primary  classes  of  the  Vegetable  Kingdom,  according 
to  the  Natural  System.    This  class,  with  identical  limits,  is  also  known 
by  the  following  designations  : — 

Acotylcdons  (Jussieu),  so  named  from  the  fact  of  the  absence  of 
cotyledons  amongst  this  class  of  plants. 

Exemlryonatm  (Richard),  designating  the  absence  of  any  regular 
embryo  m  the  reproductive  cells,  or  spores 

C'cllularesJDe  Candolle),  denoting  the  general  absence  of  vascular 
tissue  and  the  prevalence  of  cellular  tissue,  in  these  plants. 

Agamce,  of  various  authors,  implying  the  absence  of  the  necessity  of 
the  union  of  .two  cells  in  order  to  reproduce  a  new  individual 

Lryptogamia  (Lmnajus),  intended  to  convey  the  idea  that  if  two 
cells  were  necessary  to  the  reproduction  of  the  new  plant  in  this  class 
it  was  not  obvious,  as  m  the  Phsenogamous  plants. 

The  Acrogens,  as  equivalent  to  the  above  expressions  for  the  same 
class,  embrace  all  those  plants  which  are  included  in  the  above  defi- 
SlST  i??1  ieT,  lifeK^'  however>  only  applicable  literally  to  those 
p  ants  which  destitute  of  flowers,  possess  a  stem  growing  in  a  manner 

rFN  ™c:/r0Tm/hre  Slkd  Exo^ns  [Exogens]  and  Endogens 
LEndocens].    It  has  been  thus  restricted  by  Lindley  in  his  <  Vegetable 

eK  n'J  P!l°eS  ^  StemleSS  flowerless  P^tsin  another  class, 
called  Thallogens.  The  structure  of  the  stem,  however,  is  at  best  an 
artificial  character,  and  the  adoption  of  the  terms  for  the  classes 
expressive  of  its  characters,  has  rather  been  accidental  than  necessary. 
On  this  account  it  is  perhaps  better  to  regard  the  Thallogms  as  a 
section  of  Acrogens  than  an  independent  and  equal  group 

lhe  stems  of  Acrogens  differ"  much  in  appearance  from  those  of 
Imogens  and  Endogens.  The  wood  is  not  secreted  from  layers  of 
tissue,  which  have  the  power  of  reproducing  regular  zones  of  wood, 


as  in  Exogens,  or  a  regular  arrangement  of  vascular  and  cellular 
tissue,  as  in  Endogens.  There  is  generally  but  a  single  ring  of  vascular 
bundles  even  in  the  Ferns.    These  vascular  bundles  do  not  go  oa 


Ohnoophora  excelsa,  an  ncrogenous  stem. 

increasing  in  size,  but  are  all  developed  together.  The  lower  part  of 
the  stem  does  not  continue  to  increase  in  size,  and  its'growth  is  deter- 


Portion  of  Outside  of  stem  of  CJmoophoi  'a  excelsa, 

mined  by  the  development  of  new  vascular  bundles  in  connection 
with  the  leaves  of  the  point  or  upper  part  of  the  stem  :  hence  their 
name,  In  the  Liverworts  and  Mosses  there  is  only  a  simple  vascular 
bundle  in  the  centre  of  the  stem.  In  Isoetcs  too  there  is  a  ring  of 
vascular  bundles.  Science  is  very  deficient  in  good  observations  on 
the  structure  of  the  stems  of  these  plants. 

The  reproduction  of  the  Acrogens  is  not  so  simple  as  was  at  one 
time  believed.    The  recent  researches  of  Suminki,  Hoffmeister,  and 
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others,  show  that  in  the  Ferns  and  many  other  Acrogens  the  spore  is 
but  a  transitionary  condition,  which  results  in  the  production  of  two 
sets  of  cells,  by  the  union  of  which  alone  can  a  new  individual  be 
produced.    [Plants,  Reproduction  in.] 


External  portion  of  an  Acrogenous  stem. 


Section  of  stem  of  Atsojiltila  vestita. 


Tissue  of  an  Acrogenous  stem. 

The  following  is  an  analysis  of  the  alliances  and  orders  found  in  the 
class  of  Acrogens,  according  to  the  system  adopted  by  Lindley  in  his 
'  Vegetable  Kingdom.'  Thus 

Asexual  (?)  or  flowerless  plants, 
Stem  and  leaves  distinguishable, 
Stem  and  leaves  indistinguishable. 

Alliances  of  Thallogens. 
Al gales. — Cellular  flowerless  plants,  nourished  through  their  whole 
surface  by  the  medium  in  which  they  vegetate  ;  living  in  water,  or  very 
damp  places  ;  propagated  by  zoospores,  coloured  spores,  or  tetraspores. 

Fimgales. — Cellular  flowerless  plants,  nourished,  through  their 
thallus  (spawn  or  mycelium);  living  in  air;  propagated  by  spores 


Acrogens. 
True  Acrogens. 
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colourless  or  brown,  and  sometimes  enclosed  in  asci ;  destitute  of 
green  gonidia. 

Lichenales.—  Cellular  flowerless  plants,  nourished  through  their 
whole  surface  by  the  medium  in  which  they  vegetate ;  living  in  air ; 
propagated  by  spores  usually  enclosed  in  asci,  and  always  having 
green  gonidia  in  their  thallus. 

Natural  Orders  of  Algales. 

1.  Diatomaceoe. — Crystalline  angular  fragmentary  bodies,  brittle, 
and  multiplying  by  spontaneous  separation. 

2.  Confervacece. — Vesicular  filamentary  or  membranous  bodies, 
multiplied  by  zoospores  generated  in  the  interior,  at  the  expense  of 
their  green  matter. 

3.  Fucacece. — Cellular  or  tubular  unsymmetrical  bodies,  multiplied 
by  simple  spores  formed  externally. 

4.  Ceramiaceae. — Cellular  or  tubular  unsymmetrical  bodies  multi- 
plied by  tetraspores. 

5.  Characece. — Tubular  symmetrically-branched  bodies,  multiplied 
by  spiral-coated  nucules  filled  with  starch. 

Natural  Orders  of  Fimgales. 

6.  Hymenomycetcs,  or  Agaricacem. — Spores  generally  quaternate  on 
distinct  sporophores  ;  hymenium  naked. 

7.  Gasteromycetes,  or  Lycoperdacece. — Spores  generally  quaternate 
on  distinct  sporophores  ;  hymenium  enclosed  in  a  peridium. 

8.  Coniomycetes,  or  Uredinaceoi. — Spores  single,  often  septate  on 
more  or  less  distinct  sporophores  ;  flocci  of  the  fruit  obsolete,  or 
mere  peduncles. 

9.  Ifyphomycetcs,  or  Botrytacece. — Spores  naked,  often  septate ; 
thallus  floccose. 

10.  Ascomycetes,  or  Helvelacece. — Sporidia  contained  (generally  eight 
together)  in  asci. 

11.  Physomycetes,  or  Mucoracew. — Spores  surrounded  by  a  vesicular 
veil  or  sporangium  ;  thallus  floccose. 

Natural  Orders  of  Lichenales. 

12.  Graphidacece. — Nucleus  breaking  up  into  naked  spores. 

13.  Collemacea;. — Nucleus  bearing  asci ;  thallus  homogeneous,  gela- 
tinous, or  cartilaginous. 

14.  Parmeliacece. — Nucleus  bearing  asci ;  thallus  heterogeneous, 
pulverulent,  or  cellular. 

Alliances  of  Acrogens. 
Muscales. — Cellular  (or  vascular)  spore-cases  immersed  or  calyp^ 
trate,  i.  e.  either  plunged  in  the  substance  of  the  frond,  or  enclosed 
within  a  hood,  having  the  same  relation  to  the  spores  as  an  involucre 
to  a  seed  vessel. 

Lycopodalcs. — Vascular;  spore-cases  axillary  or  radical,  one-  or 
many-celled ;  spores  of  two  sorts. 

Filicales.- — Vascular ;  spore-cases  marginal  or  dorsal,  one-celled, 
usually  surrounded  by  an  elastic  ring ;  spores  of  but  one  sort. 

Natural  Orders  of  Muscales. 

1.  HepaticcE. 

1 5.  Ilicciacea!. — Spore-cases  valveless,  without  operculum  or  elaters. 

16.  Marchantiacece. — Spore-cases  valveless,  or  bursting  irregularly, 
without  operculum,  but  with  elaters. 

17.  Jungermanniacece. — Spore-cases  opening  by  a  definite  number 
of  equal  valves,  without  operculum,  but  with  elaters. 

18.  Equisetaceai. — Spore-cases  peltate,  splitting  on  one  side,  without 
operculum,  and  with  an  elater  to  every  spore. 

2.  Musci. 

19.  Androeacece. — Spore-cases  opening  by  valves,  with  an  operculum, 
without  elaters. 

20.  Bryacece. — Spore-cases  valveless,  with  an  operculum,  without 
elaters. 

Natural  Orders  of  Lycopodalcs. 

21.  Lycopodiacece. — Spore-cases  one-  to  three-celled,  axillary,  repro- 
ductive bodies  similar. 

22.  Marsileacece. — Spore-cases  many-celled,  radical  (or  axillary), 
reproductive  bodies  dissimilar. 

Natural  Orders  of  Filicales. 

23.  Ophioglossaceas. — Spore-cases  ringless,  distinct,  two-valved ; 
formed  on  the  margin  of  a  contracted  leaf. 

24.  Polypodiaceaz. — Spore-cases  ringed,  dorsal  or  marginal,  distinct, 
splitting  irregularly. 

25.  Danceacece. — Spore-cases  ringless,  dorsal,  connate,  splitting 
irregularly  by  a  ventral  cleft. 

(Lindley's  Vegetable  Kingdom ;  Schleiden's  Principles  of  Scientific 
Botany,  translated  by  Dr.  Lankester ;  Henfrey's  Report  on  the  Higher 
Cryptogamous  Plants,  at  the  Twenty-first  Meeting  of  the  British 
Association.) 

ACRO'GNATHUS,  a  genus  of  fossil  Cycloid  fishes,  found  in  the 
chalk  of  Sussex.  (Agassiz.) 

ACRO'LEPIS,  a  genus  of  fossil  Ganoid  fishes,  found  in  the  mag- 
nesian  limestone  of  Durham.  (Agassiz.) 
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ACROTTERIS  (from  &Kpos,  a  point,  and  -n-Tepir,  a  fern),  a  genus  of 
Ferns  allied  to  Asplenium. 

ACROSALE'NI  A,  a  genus  of  Fossil  Echinodermata.  (Agassiz.)  It 
occurs  in  the  Isle  of  Sheppy. 

ACROSTICHON  (from  &Kpos,  a  point,  and  <m'xos,  a  row),  a  genus 
of  Ferns,  most  of  which  require  stove  heat  in  cultivation.  The  whole 
of  the  species  now  referred  to  this  genus  are  extra-European,  being 
inhabitants  of  the  West  and  East  Indies,  and  Australia. 

ACROTE'MNUS,  a  genus  of  F»ssil  Ganoid  Fishes.  A.  Faba  is  found 
in  the  chalk  of  Susses.  (Agassiz.) 

ACT'JSA.  Under  the  name  of  &ktt),  the  Greeks  described  a  medi- 
cinal plant,  which  the  moderns  have  ascertained  to  be  what  is  now 
called  Sambucus  Ebulus.  [Sambucds.]  Linnams  applied  the  name  to 
a  genus  of  perennial  herbaceous  plants  found  in  various  parts  of 
Europe,  and  the  north  of  Asia,  and  America,  belonging  to  the  natural 
order  Ranunculacece,  and  only  in  a  slight  degree  resembling  the 
species  intended  by  classical  authors.  The  genus  thus  understood  is 
known  from  all  others  of  the  Ranunculus  tribe  by  its  anthers  being 
turned  inwards,  so  that  when  they  burst  the  pollen  may  immediately 
fall  upon  the  stigma,  while  its  flowers  have  only  four  sepals  and 
four  petals.  The  properties  of  all  the  species  are  nauseous  and 
deleterious,  as  might  be  expected  from  their  affinity  to  the  poisonous 
Aconite. 

One  species,  Actaea  spicata,  a  common  European  plant,  is  found 
occasionally  in  the  north  of  Yorkshire  among  bushes ;  it  is  popularly 
called  Black  Baneberries  and  also  Herb  Christopher.  It  has  purplish- 
black  juicy  fruits,  which  would  be  dangerous  from  their  tempting 
appearance,  if  the  fetid  odour  of  the  leaves  did  not  prevent  their 
being  touched. 

Another  species,  the  A.  cimicifuga,  a  North  American  plant,  derives 
its  name  from  the  belief  that  its  fetid  leaves  have  the  power  of  driving 
away  bugs. 

ACTINIA.  [ACTINIADJ3.] 

ACTINI'ADiE,  a  family  of  Helianthoid  Polypes,  having  for  its  type 
the  old  genus  Actinia,  the  Sea  Anemonies.  It  has  the  following 
characters.  Animal  single,  fleshy,  elongate  or  conical,  capable  of 
extending  or  contracting  itself,  fixed  by  its  base,  but  with  the  power 
of  locomotion ;  mouth  in  the  middle  of  the  upper  disk,  very  dilatable, 
surrounded  by  one  or  more 
rows  of  tentacula  ;  oviparous 
and  viviparous  ;  marine. 

The  internal  structure  of 
the  Actinice  has  been  care- 
fully investigated  by  Spix, 
Teale,  and  others.  They  pos- 
sess an  alimentary  cavity, 
with  a  single  aperture, 
very  large  at  the  lower  end, 
and  so  elastic  and  contractile 
that  it  can  easily  be  turned 
inside  out.  The  cavity  is 
surrounded  with  fiat  muscles, 
running  lengthwise  and 
parallel. 

The  egg  organ  (ovarium), 
according  to  Teale's  obser- 
vations in  Actinia  coriacea, 
forms  elongated  masses 
attached  along  the  inner 
border  of  a  series  of  organs 
called  leaflets,  fig.  2,  h  h. 
"  Each  ovary  is  composed  of 
several  folds  or  plaits,  which, 
when  unfolded,  show  this 
structure  to  be  about  three 
times  the  length  it  assumes 
when  attached  to  the  leaflet. 
By  carefully  spreading  out 
these  folds,  the  ovary,  with 
the  assistance  of  a  lens,  is 
seen  to  consist  of  two  very 
delicate  layers  of  membrane, 
enveloping  a  closely  com- 
pacted layer  of  ova.  After 
enveloping  the  ova,  the  mem- 
branous layers  are  placed  in 
apposition,  and  form  a  kind 
of  mesentery,  by  which  the 
ovary  is  attached  to  the  in- 
ternal border  of  the  leaflet." 
The  Actiniadce  propagate  all 
the  year  round,  although 
perhaps  in  some  species  the 
ova  are  deposited  most  abundantly  in  autumn.  The  ova  are  roundish, 
and  like  those  of  polypes  in  general,  are  moved  by  means  of  vibratile 
cilia,  which  cover  their  surface.  After  being  discharged  from  their 
parent  they  move  about  actively  for  several  days,  during  which  they 
undergo  some  change  in  form.   They  then  relax  their  activity,  the  cilia 
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Small  Leathery  Animal-Flower 

(Actinia  coriacea). 

Fig.  2. 


Vertical  section  of  the  above,  to  show  its 
interior  structure. 
a  a  a.  The  skin. 

b.  The  base,  by  -which  the  animal  is  fixed 

to  the  rocks. 

c.  The  three  rows  of  feelers  (tentacula). 

d.  The  mouth. 

e.  The  stomach. 

/.  Longitudinal  muscles. 
if.  Point  in  which  they  unite. 
h  ft.  The  ovaries,  which  open  by  their  ovi- 
ducts into  the  stomach. 


Fio.  3. 


a  a.  The  ovaries  greatly  magnified. 

b.  The  oviduct. 

c.  Eggs. 

d.  Ditto,  with  the  first  appearance  of  the 

embryo. 

e.  Ditto,  farther  advanced. 
/.  Ditto,  ditto. 

Fio.  4. 


are  absorbed,  they  attach  themselves  to  a  spot,  and  pass  through  a 
series  of  forms,  before  arriving  at  maturity. 

Although  Spix  has  described  in  Actinia  coriacea  a  nervous  system, 
this  has  not  been  confirmed  by  more  recent  observers. 

The  habits  of  the  Actinice  have  been  studied  by  the  AbbtS  Dicqucmare 
and  others.  The  forms  of  Actinice  vary  according  to  their  contraction 
or  expansion,  presenting  in- 
numerable varieties.  Their 
expansion  is  said  to  be  a  more 
certain  indicator  of  fine 
weather  than  the  rise  of  the 
barometer ;  but  this  cannot 
be  practically  taken  advan- 
tage of  except  during  summer, 
as  the  cold  of  winter  drives 
the Actinim  from  the  shore  to 
the  deeper  waters,  where  the 
temperature  is  more  equable 
and  mild.  On  changing  their 
place  of  abode,  some  abandon' 
themselves  to  the  mercy 
the  waves,  others  creep  along 
the  bottom,  turning  them- 
selves inside  out,  and  making 
use  of  their  tentacula  as 
feet.  When  they  find  a 
suitable  place,  they  fix  them- 
selves, often  so  firmly,  that 
they  cannot  be  detached 
without  tearing  then-  bodies. 

Our  distinguished  English 
naturalist,  Ellis,  has  given  a 
very  minute  and,  so  far  as  it 
goes,  an  accurate  account  of 
these  animals  in  the  '  Philo- 
sophical Transactions,'  vol. 
lvii.,  part  of  which  it  may  be 
interesting  to  quote : — - 

"The  lower  part,"  he  says, 
"  of  these  bodies  have  a  com- 
munication with  a  fina, 
fleshy,  wrinkled  tube,  which 
sticks  fast  to  the  rocks,  and 
sends  forth  other  fleshy  tubes, 
which  creep  along  them  in 
various  directions.  These  are 
full  of  different  sizes  of  these 
remarkable  animals,  which  rise 
up  irregularly  in  groups  near 
to  one  another. 

"  This  adhering  tube,  that 
secures  them  fast  to  the 
rock  or  shelly  bottom,  is 
worthy  of  our  notice.  The 
knobs  that  we  observe  are 
formed  in  several  parts  of  it 
by  its  insinuating  itself  into 
the  inequalities  of  the  coral 
rock,  or  by  grasping  pieces  of 
shells,  part  of  which  still 
remain  in  it,  with  the  fleshy 
substance  grown  over  them. 
This  shows  us  the  instinct  of 
nature,  that  directs  these 
animals  to  preserve  them- 
selves from  the  violence  of 
the  waves,  not  unlike  the 
anchoring  of  mussels,  by  then- 
fine  silken  filaments  that  end 
in  suckers ;  or  rather,  like 
the  shelly  basis  of  the  Serpvla, 
or  worm-shell,  the  tree-oyster, 
and  the  slipper-bamacle,  &c, 
whose  bases  conform  to  the  shape  of  whatever  substance  they  fix 
themselves  to,  grasping  it  fast  with  their  testaceous  claws,  to  with- 
stand the  fury  of  a  storm. 

"  When  we  view  the  inside  of  this  animal  dissected  lengthwise,  we 
find  a  little  tube  leading  from  the  mouth  to  the  stomach,  from  whence 
there  rise  eight  wrinkledsmall  guts,  in  a  circular  order,  with  a  yellowish 
soft  substance  in  them  ;  these  bend  over,  in  the  form  of  arches,  towards 
the  lower  parts  of  the  bulb,  from  whence  they  may  be  traced  down- 
wards to  the  narrow  part  of  the  upright  tube,  till  they  come  to  the 
fleshy  adhering  fcube,  where  some  of  them  may  be  perceived  entering 
into  a  papilla,  or  the  beginning  of  an  animal  of  the  like  kind,  most 
probably  to  convey  nourishment  till  it  is  provided  with  claws  :  the 
remaining  part  of  these  slender  guts  are  continued  on  their  fleshy  tube, 
without  doubt,  for  the  same  purpose  of  producing  and  supporting 
more  young  ones  from  the  same  common  parent. 


Distribution  of  the  nerves  at  the  base  of 
the  Actinia;,  according  to  Spix. 

a.  The  nervous  ganglions. 

b.  Nerves. 

c.  Nerves  of  communication  between  the 

ganglions. 

d.  The  longitudinal  muscles. 

Fig.  5. 


Longitudinal  Muscles,  with  the  feelers 
(magnified). 


87 


ACTINIADiE. 


ACTINIADJE. 


"  The  many  longitudinal  fibres  that  we  discover  lying  parallel  to 
each  other,  on  the  inside  of  the  semi-transparent  skin,  are  all  inserted 
hi  the  several  claws  round  the  animal's  mouth,  and  are  plainly  the 
tendons  or  muscles  for  moving  and  directing  the  claws  at  the  will 
of  the  animal :  these  may  be  likewise  traced  down  to  the  adhering 
tube." 

A  strong  light  incommodes  the  Actinice,  noise  startles  them,  they 
are  affected  by  odours,  and  fresh  water  causes  them  to  die.  These 
various  feelings  originate  in  their  great  irritability,  which  appears  to- 
increase  according  to  their  sufferings.  They  can  support  a  temperature 
as  low  as  45°,  and  up  to  140°,  Fahr. ;  but  beyond  these  extremes  they 
perish.  They  are  often  left  exposed  to  the  air  during  spring-tides ; 
but  in  such  cases  they  always  retain  a  great  quantity  of  water,  which 
they  squirt  out  with  force  when  molested. 

These  singular  creatures  have  a  power  of  reproduction  equal  to  that 
so  well  known  in  the  Fresh-Water  Polyp  (Polypus  viridis,  Bory.,  Hydra 
viridis).  They  may  be  cut  perpendicularly  or  across,  and  each  cutting 
will  give  origin  to  a  new  animal.  The  young  Actinia  are  seen  issuing, 
already  formed,  sometimes  from  the  mouth  ;  and  sometimes  the  base  of 
the  old  animal  is  dissevered,  a  portion  remaining  attached  to  the  rock, 
where  it  continues  to  live,  increasing  in  size,  becoming  more  and  more 
rounded,  while,  in  a  short  time,  a  mouth,  stomach,  and  tentacula  are 
formed,  presenting  a  complete  Actinia.  At  length,  the  side-portions 
of  this  base  give  out  globules,  which  are  detached,  fix  themselves  upon 
adjacent  rocks,  where  they  grow,  and  produce  a  new  colony  like  the 
parent  animal. 

The  Actinice  feed  upon  small  crustaceous  and  molluscous  animals 
and  fishes,  which  they  seize  with  their  tentacula,  and  afterwards 
disgorge  what  they  cannot  digest.  They  are  found  in  every  sea,  some 
suspended  from  the  vaults  of  sub-marine  reefs,  others  covering  the 
more  exposed  sides  of  rocks  with  a  sort  of  flower-like  tapestry,  and 
some  confining  themselves  to  the  smooth  sands,  on  the  surface  of 
which  they  spread  out  then-  tentacula,  and  even  withdraw  under  the 
sand  when  danger  threatens.  Each  species,  indeed,  generally  selects  a 
peculiar  haunt.  Some  of  the  species  have  the  power  of  stinging,  like 
the  A  calephce,  which  depends  on  their  possessing  in  their  structure 
the  same  organ  as  the  Acalephw,  and  other  forms  of  polypes,  and  known 
under  the  name  of  Thread-Cells,  or  Stinging  Hairs. 

Many  of  the  species  are  used  as  food  in  tropical  countries,  on  the 
coasts  of  which  they  are  more  numerous  than  in  colder  climates. 

The  genera  comprising  the  family  Actiniadce  form  several  natural 
groups : 

A.  Such  as  have  the  tentacula  reduced  to  the  form  of  tubercles. 
A  single  species,  constituting  the  genus  Discosoma  of  Leuckart, 
belongs  to  this  division,  which  cannot  be  regarded  as  certainly 
established,  the  genus  referred  to  having  been  founded  on  a  specimen 
preserved  in  alcohol,  which  alters  materially  the  forms  of  sea-anemonies. 
Ehrenberg  asserts  that  it  is  his  Actinia  brevicirrhata,  which  has  very 
small  and  numerous  tentacula.    Ex.  Discosoma  nummiforme. 


Ed/wardria  vestita. 


B.  Such  Sca-Ancmonies  at  have  simple  tentacula.  Of  these  the 
following  aj;e  the  principal  geneva : — 


1.  Mini/as,  Cuvier  (Actiniata,  Blainville),  Free  Actinice  having  more 
or  less  globose  bodies  inflated  at  one  end,  and  having  at  the  other  a 
disk  covered  by  a  great  number  of  very  short  tentacula.  Cuvier  placed 
this  genus  among  the  Echinodermata,  but  the  observations  of  Lesueur 
and  Quoy,  who  have  seen  the  living  animal,  place  it  without  a  question 
among  the  true  Actiniadw.  As  many  of  the  usually  fixed  species  are 
capable  of  swimming  and  of  inflating  their  suctorial  disks,  it  is  by  no 
means  sure  that  such  is  always  the  habit  of  Minyas ;  indeed,  we 
have  observed  an  allied  and  undescribed  animal  which  inhabits  the 
Mediterranean,  swimming  at  the  surface  of  the  sea  in  winter,  but 
when  confined  in  a  glass  of  water  it  adhered  to  the  sides  in  the  manner 
of  an  Actinia  properly  so  called. 

Example,  Minyas  cyanea. 

2.  Moschata,  Renieri,  vermiform  and  free,  and,  according  to  Da 
Blainville,  incrusted  with  adhering  substances.  It  is  said  to  live  floating 
in  the  sea.  Both  Ehrenberg  and  Dujardin  have  supposed  that  there 
was  some  mistake  regarding  this  genus,  and  that  it  might  have  been 
founded  on  specimens  of  Actinia  (Gribrina)  bcllis.  It  is  more  probably 
however  identical  with  the  Edwardsia  of  M.  de  Quatrefage3  ('  Annales 
des  Sciences  Naturelles,'  1842),  founded  on  some  remarkable  vermiform 
Actiniadce  which  are  invested  with  a  sort  of  tube  to  which  sand  and 
gravel  adhere.  Three  species  of  Edwardsia  have  been  discovered  by 
the  author  of  the  genus  on  the  west  coast  of  France,  and  a  fourth  in 
the  Grecian  Archipelago  by  Professor  E.  Forbes,  the  habits  of  which 
are  very  remarkable.  It  can  move  up  and  down  freely  in  its  mem- 
branous tube,  and  when  kept  for  some  time  in  sea-water,  the  tube 
having  been  injured,  it  came  out  of  it  altogether  and  moved  about 
twisting  its  body  in  the  manner  of  some  Annelides.  On  being  supplied 
with  sand  and  gravel,  it  proceeded  to  construct  another  tube,  rolling 
itself  up  in  the  sand  and  secreting  glutinous  matter  for  the  membranous 
lining.  It  eats  voraciously,  and  attacks  such  animals  as  come  within 
reach  of  its  tentacula.  It  lives  buried  in  sand,  and  in  places  a  few 
inches  below  sea-level. 

3.  Uuanthus,  Forbes  ('Annals  of  Natural  History,'  vol.  v.,  1840.) 
A  single  species  only  is  known. 
The  body  is  free,  and  tapers 
posteriorly  to  a  point,  which  is 
probably  buried  in  the  soft  mud 
among  which  it  lives.  The  mouth 
is  round,  and  surrounded  by  nu- 
merous long  filiform  tentacula. 
The  Uuanthus  Scoticus  was  found 
in  four  fathoms  of  water  in  Loch 
Ryan. 

4.  A  ctinia,  Linnams,  now  re- 
stricted to  such  species  as  have 
simple  tubular  retractile  tenta- 
cula, and  adhere  by  a  broad  base. 
Ehrenberg  has  separated  such 
Actinia;  as  have  a  glandular 
epidermis,  under  the  name  of 
Gribrina.  From  the  glands 
protrude  long  filaments,  the  uses 
of  which  are  unknown.  The 
tentacula  of  all  the  species  are 
(contrary  to  the  supposition  of 
Ehrenberg)  perforated  at  their 
extremities.  The  subgenus 
Adamsia  has  been  constituted, 
by  Professor  E.  Forbes,  for  the  reception  of  the  curious  parasitical 
Actinia  maculata,  which  envelopes  the  mouths  of  dead  shells,  generally 
selecting  such  as  have  been  previously  invested  by  the  Alcyonidium 
echinatum.  As  such  shells  are  frequently  inhabited  at  the  same  time 
by  the  Hermit  Crab,  not  a  few  naturalists  have  mistaken  the  coinci- 
dence for  some  necessary  and  mysterious  friendship  of  the  zoophyte  for 
the  crustacean. 

A  large  number  of  species  of  Actinice  have  been  described,  but  many 
of  them  not  with  sufficient  distinctness,  and  it  is  probable  many  more 
will  be  ultimately  ascertained.  The  following  are  common  species  on 
the  British  coasts  : 

The  Stout- Armed  Animal-Flower  (Actinia  crassicornis,  Mullcr)  is 
three  inches  broad,  with  a  leathery  unequal  envelope  of  an  orange 
colour;  the  tentacula  in  two  ranges,  usually  marked  with  a  rose- 
coloured  ring.    Its  abode  is  commonly  in  the  sand. 

The  Purple  Animal-Flower  (Actinia  Mcsembryanthcmuin)  has  a  soft 
skin,  finely  striated,  usually  of  a  beautiful  purple,  often  clouded  with 
green.  The  tentacula,  to  the  number  of  a  hundred,  vary  much  in 
colour.  When  the  tide  retires  this  species  may  be  seen  ornamenting 
the  sea-rocks  with  its  beautiful  colours — "  purple,  violet,  blue,  pink, 
yellow,  and  green,  like  so  many  flowers,"  says  M.  Lamouroux,  "in  a 
meadow." 

The  White  Animal-Flower  (Actinia  Dianthus,  Ellis)  is  four  or 
more  inches  broad,  of  a  white  colour ;  the  margins  of  the  mouth  are 
expanded  into  lobes,  all  furnished  with  innumerable  tentacula.  There 
is  an  inner  row  of  these,  still  larger. 

In  his  '  British  Zoophytes,'  Dr.  Johnstone  enumerates  twenty  species 
of  the  genus  Actinia,  as  found  in  the  British  islands.  It  is,  however,  a 
question  whether  all  these  are  really  different  species ;  as  few  animals 


Uuanthus  Scoticus. 
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have  a  greater  tendency  to  assume  different  forms  than  the 
of  this  genus. 


Stout-Armed  Animal-Flower  (A.  crassicornis). 


Purple  Animal-Flower  {A.  mescmbryanthemum).       White  Animal-Flower 

(A.  Dianthus). 


5.  Anthea,  Johnstone,  includes  such  Aetinice  as  have  not  the  power 
of  retracting  their  tentacula.  Several  of  the  species  grow  to  a  large 
size. 

Example,  A nthca  Tuedice,  Johnstone,  'Brit.  Zoophytes,'  p.  222,  fig.  33. 

6.  Actinoloba,  Blainville  (Metridium,  Oken),  species  in  which  the 
oral  disk  is  divided  at  the  margin  into  more  or  less  rounded  lobes, 
which  bear  short  simple  tentacula. 

Example,  A.  dianthus,  'Phil.  Trans.,'  vol.  lvii.,  tab.  19,  fig.  8. 

7.  Capnca,  Forbes,  of  which  one  species  only  is  known.  The  disk 
is  round,  with  several  circles  of  exceedingly  short  tubercular  retractile 
tentacula,  and  the  body  is  in  part  invested  with  a  peculiar  epidermis, 
which  is  divided  at  the  margin  into  eight  lobes. 

Example,  C.  sanguinea.  "  Annals  of  Natural  History,'  vol.  vii., 
pi.  1,  fig.  1.)    Irish  Sea. 


Orpnea  sanguinosa. 


0.  Sea-Anemonies  having  more  or  less  pinnate  tentacula, 

8.  Actineria,  Quoy  and  Gaimard.  Such  as  have  the  entire  disk 
covered  by  very  small  villose  ramified  tentacula. 

Example.  A.  villosa,  Quoy  and  Gaimard.  ('  Voy.  Astrolabe,  Zooph.,' 
pi.  49,  figs.  1,  2.)    Tonga  islands. 

9.  Actinodendron,  Quoy  and  Gaimard.  Species  having  very  long 
arborescent  tentacula  disposed  in  one  or  two  series  on  the  oral  disk. 

Example,  A.  alcyonoideum.  ('Voy.  Ast.,'  pi.  48,  figs.  1,  2.)  This 
animal  is  more  than  a  foot  in  height,  and  secretes  a  stinging  mucus. 

10.  Thalassianthus,  Leuckart.     One  species  only  is  known,  the 


T.  aster,  an  inhabitant  of  the  Red  Sea,  figured  in  the  plates  to  RuppelVs 
'  Voyage.'  Its  tentacula  are  numerous,  short,  and  pinnate.  It  is 
probably  identical  with  the  Epicladia  of  Ehrenberg. 

11.  Heterodactyla,  Ehrenberg.     The  tentacula  are  of  two  sorts, 
some  simple  and  others  pinnate. 

Example,  27.  Hemprichii.    Red  Sea. 

12.  Megalictis,  Ehrenberg,  founded  on  an  animal  from  the  same 
locality  with  the  last,  and  characterised  by  having  all  the  tentacula 
arborescent,  but  the  internal  ones  aie  the  larger  and  more  pinnate,  and 
have  their  extremities  hollowed  into  a  sort  of  socket. 

Example,  Megalictis  Hemprichii.    [See  Supplement.] 

ACTI'NOCAMAX,  a  division  of  Belemnites,  proposed  by  the  late  Mr. 
Miller  of  Bristol,  upon  the  supposition  that  the  species  which  he 
ranked  in  it  had  no  true  alveolar  cavity  or  phragmacone.  The 
correctness  of  this  view  is  doubtful.  The  species  belong  to  the 
cretaceous  strata.  [Belemnite.] 

ACTINOCARPUS  (from  tierty  a  ray,  and  KapwSs,  a  fruit),  a  genus 
of  plants  belonging  to  the  order  A  lismacecc.  One  of  the  species  of 
this  genus,  A.  damasonium,  is  a  British  plant,  though  rare.  Like  the 
order,  it  is  an  aquatic  plant,  and  has  cordate,  oblong,  floating  leaves, 
with  white  flowers.  Another  species,  A.  minor,  is  sometimes  found 
cultivated  in  our  gardens. 

ACTINO'CERAS,  a  genus  of  Fossil  Cephalopoda,  separated  from 
Orthoceras  by  Mr.  Stokes.  The  species  belong  to  the  Palccozoic  strata. 
A.  'Simmsii  occurs  in  Ireland. 

ACTINOCRINI'TES,  a  genus  of  Crinoidea  [Enciunites],  con- 
taining many  species.  It  occurs  iu  Silurian  and  Carboniferous 
strata.  (Miller.) 

ACTI'NOLITE,  a  crystallised  mineral  of  a  green  colour,  a  variety 
of  hornblende,  found  in  primary  stratified  rocks,  and  occasionally  in 
trap-rocks.  The  name  is  derived  from  &kt\v,  a  ray  of  light,  and 
\l0os,  a  stone,  from  the  crystals  being  arranged  in  the  form  of  rays. 
It  occurs  in  masses  or  asbestiform. 

ACU'LEUS,  or  Prickle,  in  Botany,  is  a  hard,  conical,  often  curved 
expansion  of  the  bark  of  some  plants,  such  as  the  rose,  and  is  intended 
either  for  their  defence  against  enemies,  or  to  enable  them  to  hook 
themselves  upon  their  neighbours,  so  as  to  gain  a  more  free  access  to 
light  and  air,  or  for  other  purposes  unknown  to  us.  The  prickle  is 
composed  entirely  of  cellular  tissue,  which  is  at  first  soft  and  flexible, 
and  only  acquires  its  hardness  and  rigidity  when  old.  In  some  respects 
it  may  be  compared  to  a  hair,  from  which  it  chiefly  differs  in  its  large 
size  and  greater  permanence.  Care  must  be  taken  by  the  young 
botanist  not  to  confound  the  prickle  with  the  spine  or  thorn,  which 
is  of  a  totally  different  nature.  [Spine.]  They  may  be  distinguished 
by  the  prickle  breaking  readily  from  the  bark,  and  leaving  a  clean  scar 
behind ;  while  the  spine  cannot  be  torn  off  without  rending  through 
the  bark  into  the  wood  itself.  Leaves  are  often  metamorphosed  into 
spines,  but  never  into  acul-ei. 

ADAMANTINE  SPAR,  a  simple  mineral,  more  commonly  deno- 
minated Corundum  by  mineralogists,  the  name  given  to  it  in  India, 
from  which  country  it  was  first  brought  to  Europe.  The  first 
specimens  of  it  were  sent  by  Dr.  Anderson,  of  Madras,  to  Mr. 
Berry,  a  lapidary  in  Edinburgh,  as  the  substance  used  iu  India  to 
polish  masses  of  crystal  and  all  other  precious  stones,  except  the 
diamond.  It  was  examined  by  Dr.  Black,  who  ascertained  its  peculiar 
nature,  and  from  its  great  hardness  he  called  it  Adamantine  Spar. 
With  the  exception  of  the  diamond,  it  is  the  hardest  substance 
known.  It  contains  about  90  per  cent,  of  alumina,  a  little  iron,  and 
a  little  silica,  is  usually  of  a  pale  grey  or  greenish  colour,  but  is  also 
found  of  various  tints  of  red  and  brown.  It  is  usually  met  with  in 
rough  ill-defined  crystals,  in  granite,  and  sometimes  in  primary 
limestone,  and  is  found  in  China,  many  parts  of  India,  and  occa- 
sionally in  different  parts  of  Europe.  Emery,  the  well-known 
substance  used  in  the  cutting  and  polishing  of  glass,  in  polishing 
steel,  making  razor-straps,  and  similar  purposes  in  the  arts,  is  a 
granular  variety  of  Corundum,  usually  very  much  mixed  with  iron 
ore.  It  is  chiefly  imported  from  the  Isle  of  Naxos,  in  the  Grecian 
Archipelago,  but  is  also  found  in  Saxony.  The  Sapphire  is  a 
remarkable  instance  how  the  mysterious  chemistry  of  nature  in  the 
mineral  kingdom  produces  from  the  same  elements  substances  the 
most  different  in  external  form  ;  this  beautiful  precious  stone  yielded 
by  the  analysis  of  Chenevix  94  per  cent,  of  alumina ;  and  Tennant 
found  in  emery,  when  freed  from  its  admixture  of  iron,  92  per  cent, 
of  the  same  earth.  The  sapphire  is,  after  the  diamond,  the  most 
valuable  of  gems ;  it  is  usually  dark  blue,  but  also  occasionally  colour- 
less, and  the  precious  stones  called  by  lapidaries  Oriental  Ruby,  Oriental 
Topaz,  Oriental  Amethyst,  and  Oriental  Emerald,  are  red,  yellow,  violet, 
and  green  Sapphires,  distinguishable  from  the  other  gems  of  the  same 
name  which  have  not  the  prefix  Oriental,  by  their  greatly  superior 
hardness  and  greater  specific  gravity.  Sapphires  are  found  in  gravel 
and  sand  in  the  island  of  Ceylon  and  in  Tegu,  but  they  have  never 
been  seen  in  a  matrix.  They  are  also  occasionally  found  in  gravel  in 
different  parts  of  Europe,  and  they  have  been  met  with  of  a  clear 
blue  colour  and  crystallised,  in  the  lava  of  Nieder  Mendig,  near 
Andernach  on  the  Rhine. 

ADANSONIA,  so  called  in  honour  of  Michael  Adanson,  the  French 
naturalist,  is  an  extraordinary  tree  found  in  Africa  within  the  tropics, 
particularly  in  Senegal,  where  it  is  called  Baobab. 
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The  celebrated  traveller  Humboldt  considers  it  as  the  'oldest 
organic  monument  of  our  planet,'  in  consequence  of  the  calculations 
of  Adanson  that  specimens,  still  found  on  the  north-west  coast  of 
Africa,  are  probably  5000  years  old ;  these  calculations  are,  however, 
jpen  to  many  objections. 

In  appearance,  Adansonia  is  unlike  any  other  known  tree  :  the 
enormous  dimensions  of  its  trunk  bear  a  striking  disproportion  to 
the  other  parts.  It  is  not  unusual  to  find  a  trunk  not  niore  than 
12  or  15  feet  from  the  root  to  the  branches,  with  a  circumference 
of  75  or  78  feet.  The  lower  branches  are  very  long,  and  at  first 
horizontal,  extending  perhaps  60  feet ;  the  consequence  of  which  is 
that  they  bend  down  to  the  ground,  entirely  hiding  the  trunk,  and 
giving  the  tree  the  appearance  of  a  huge  mass  of  verdure.  The  wood 
is  very  soft,  even  when  in  perfection,  and  is  subject  to  a  disease,  which 
may  be  compared  to  the  very  malady  of  which  its  celebrated  dis- 
coverer died — a  sort  of  softening  of  all  the  hard  parts,  so  that  the 
least  storm  is  sufficient  to  overthrow  and  dismember  its  enormous 
bulk.  A  curious  practice  prevails  among  the  negroes  of  hollowing  its 
trunk  out  into  chambers,  and  therein  depositing  the  bodies  of  male- 
factors, or  of  persons  to  whom  the  visual  rites  of  sepulture  are  denied. 
In  this  situation  the  bodies  become  dried  up,  and  soon  acquire  the 
state  of  perfect  mummies. 

Adansonia  belongs  to  the  natural  order  Bombaccie,  among  which  it 
is  at  once  known  by  a  broad  tube  of  stamens  apd  deciduous  calyx, 
combined  with  a  woody  closed  fruit,  containing  a  soft  pulp. 

The  only  species  is  Adansonia  digitata,  the  Monkey-Bread,  Sour 
Gourd,  Lalo  Plant,  &c,  of  the  African  negroes.    The  leaves  are  deep 


Leaf  and  flower  of  Adansonia  digitata. 


green,  and  divided  into  five  unequal  parts,  each  of  which  is  of  a 
narrow  lanceolate  figure,  and  radiates  from  a  common  centre,  the 
outermost  divisions  being  the  smallest.  The  flowers  grow  singly  in  a 
pendulous  position  from  the  bosom  of  the  leaves,  are  very  large, 
white,  crumpled  at  the  edge,  and  have  the  petals  very  much  refiexed. 
The  stamens  are  very  numerous,  and  are  collected  into  a  tube,  which 
spreads  at  the  top  into  a  sort  of  umbrella-like  head,  from  the  midst 
of  which  arises  a  slender  curved  style,  terminated  by  a  rayed  stigma. 
The  fruit  is  an  oblong,  dull  green,  downy  body,  eight  or  nine  inches 
long,  containing  several  cells,  in  each  of  which  there  is  a  number  of 
hard  shining  seeds  immersed  in  a  soft  pulp,  which  is  scarcely  juicy. 
From  this  pulp  the  negroes  prepare  an  acidulous  drink,  much  used  in 
the  fevers  of  the  country.  The  bruised  leaves,  in  a  dry  state,  form  a 
substance  called  lalo,  which  they  mix  with  their  food  and  imagine  is 
useful  in  checking,  or  counteracting,  the  effects  of  profuse  perspi- 
ration. Like  the  rest  of  the  order,  Adansonia  is  emollient  and 
mucilaginous  in  all  its  soft  parts.   [See  Supplement.] 

ADAPIS,  in  Zooloay,  the  name  of  a  genus  of  Fossil  Pachydermatous 
(thick-skinned)  mammals,  described  by  M.  Cuvier,  in  his  great  work 
'  Sur  les  Ossemens  Fossiles,'  vol.  iii.  p.  265.  The  word  is  found  in 
Oesncr,  as  a  svnonyme  of  the  common  rabbit  (not,  as  stated  in  the 
reference  to  Cuvier  just  given,  of  the  Hyrar),  and  is  appropriated  to 


the  present  genus,  from  the  presumed  similarity  in  size,  organization, 
and  habits,  which  probably  existed  between  the  hedgehog  (Hyrax 
and  the  fossil  species. 


Skull  of  the  Fossil  Adapts. 


The  remains,  upon  which  M.  Cuvier  has  founded  this  genus  Adapis, 
the  only  specimen  which  he  was  able  to  procure  during  a  period  of 
twenty-five  years  devoted  to  researches  after  fossil  bones,  consist  of 
three  fragments  of  skulls,  found  in  the  plaster  quarries  of  Mont- 
marx-re,  Paris,  celebrated  for  the  enormous  quantity  and  variety  of 
the  remains  of  extinct  animals  which  they  have  produced,  and  which, 
in  the  hands  of  M.  Cuvier,  have  effected  such  improvements  in  the 
kindred  sciences  of  zoology  and  geology.  The  first  of  these  fragments 
is  a  head,  nearly  perfect  on  the  side,  imbedded  in  the  mass  of  gypsum 
which  contained  it ;  and  exhibiting  the  dentition  nearly  in  a  perfect 
form.  The  general  outline  of  this  skull  closely  resembled  that  of  the 
hedgehog,  but  it  was  about  one-third  larger :  there  were  four  incisor 
teeth  in  each  jaw,  trenchant  or  edged  and  oblique  ;  followed,  on  each 
side,  by  a  canine  tooth,  of  a  conical  form,  but  in  other  respects 
differing  little  from  the  molar  teeth  in  length  and  figure.  Of  these 
latter  there  appear  to  have  been  seven  in  each  side  of  each  jaw.  Two 
other  fragments  procured  by  M.  Cuvier — one  a  portion  of  a  lower 
jaw,  another  of  an  upper  jaw — served  to  complete  his  description,  by 
supplying  some  of  the  back  teeth  which  were  wanting  in  the  more 
perfect  specimens. 

ADDA,  the  Arabic  name  of  a  small  species  of  lizard  (Scincus  offici- 
nalis) celebrated  by  the  eastern  physicians  on  account  of  its  pretended 
efficacy  in  the  cure  of  elephantiasis,  leprosy,  and  other  cutaneous 
diseases,  to  which  the  Arabs  and  inhabitants  of  Egypt  are  peculiarly 
subject ;  and  of  which,  according  to  Bruce,  they  are  more  afraid  than 
of  the  plague  itself. 

The  Adda,  as  described  by  Bruce,  is  about  six  inches  and  a  half  in 
length  ;  the  body  and  tail  are  cylindrical,  the  latter  thick  at  the  base, 
and  ending  in  a  very  sharp  point ;  the  head  is  conical,  and  the  mouth 
provided  with  two  rows  of  small  feeble  teeth  ;  the  face  is  covered 
with  five  black  lines,  which  cross  one  another  like  a  net;  the  body  is 
of  a  light  straw  colour,  crossed  with  eight  equidistant  bands  of  black, 
and  the  scales  are  so  finely  polished  that  they  almost  appear  as  if  they 
had  been  varnished.  The  adda  is  found  in  Arabia,  Egypt,  and  Nubia ; 
it  is  particularly  abundant  in  the  neighbourhood  of  the  ancient  Meroe 
(near  the  Nile,  about  17°  N.  lat.)  ;  and,  in  short,  throughout  every 
part  of  the  sandy  deserts  of  Asia  and  Africa,  wherever  the  slightest 
traces  of  moisture  exist.  "  It  burrows,"  says  Bruce,  "  in  the  sand, 
and  performs  the  operation  so  quickly,  that  it  is  out  of  sight  in  an 
instant,  and  appears  rather  to  have  found  a  hole  than  to  have  made 
one  :  yet  it  often  eomes  out  during  the  heat  of  the  day  to  bask  itself 
in  the  sun ;  and,  if  not  very  much  frightened,  will  take  refuge  behind 
stones,  or  in  the  withered,  ragged  roots  of  the  absinthium,  dried  in 
the  sun  to  nearly  its  own  colour." 

ADDAX.  [Antelope.] 

ADDER,  a  name  of  the  common  viper.  [ViPERiDiE.] 
ADELFORSITE,  a  variety  of  mineral,  included  under  Heulandite. 
[Heulandite.] 

ADELO'CRINUS,  a  fossil  genus  of  Crinoidca,  from  North  Devon. 
(Phillips.) 

ADHESION,  in  Botany,,  is  applied  to  the  union  of  parts  which  are 
separate  in  other  plants,  or  in  younger  states  of  the  same  plant 
Many  of  the  characters  which  cause  the  diversity  of  appearance  in 
the  vegetable  kingdom  originate  in  the  adhesion  of  a  few  very  simple 
organs  ;  and  what  we  are  accustomed  to  consider  parts  of  extremely 
different  nature,  only  seem  so  in  consequence  of  the  way  in  which 
such  adhesion  occurs.  Thus,  the  stem  of  a  tree  is  not  a  homogeneous 
mass  of  vegetable  matter,  perforated  by  holes,  or  filled  by  little 
cavities  caused  by  the  extrication  of  air  in  it  when  in  a  soft  state,  but 
is  produced  by  the  adhesion  of  certain  elementary  bodies,  called 
Cellular  Tissue  and  Vascular  Tissue  [Tissues,  Vegetable],  arranged 
in  a  definite  manner,  which  varies  in  every  species  ;  neither  is  a  leaf,  or 
a  fruit,  or  a  flower,  a  mere  mass  of  pulp,  or  an  expansion,  like  the  horn 
of  an  animal,  but  also  consists  of  these  same  elementary  organs  in 
a  state  of  adhesion, 
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Guided  by  these  facta,  modern  botanists  have  made  use  of  this 
property  of  adhesion  to  explain  the  nature  of  every  organ  that  plants 
bear,  and  there  are  few  anomalies  that  are  not  due  in  a  great  measure 
to  the  union  of  contiguous  parts. 

Some  leaves  are  said  to  be  stem-clasping,  or  amplexicaul,  when  their 
base  partially  surrounds  the  stem  {fig.  a);  while  some  stems  are  said  to 
be  perfoliate,  when  they  seem  as  if  they  pierced  through  the  leaf,  as 
in  Bupleurum  rotundifolium  (fig.  b)  ;  but  the  latter  differ  from  the 
former  only  in  this,  that  in  the  first  the  lobes  at  the  base  of  the 
leaf  embrace  the  stem  without  adhering,  while  in  the  second  they  not 
only  clasp  the  stem  but  grow  together  where  their  margins  come  in 
contact.  Some  leaves  are  hollow,  as  in  the  Pitcher  Plant,  and  these 
were  formerly  thought  to  be  special  organs  with  which  no  analogy 
could  be  discovered;  they  are  now  known  to  be  leaves  which  have 
rolled  up  so  that  their  opposite  margins  come  in  contact  and  adhere. 
Other  leaves,  growing  from  opposite  sides  of  a  stem,  adhere  in  conse- 
quence of  their  bases  becoming  connate  (fig.  c),  as  in  the  honeysuckle ; 
and  finally  there  are  others,  many  of  which  grow  in  what  botanists 
call  a  whorl,  that  is  to  say,  all  round  a  stem  upon  the  same  plane,  and 
adhere  by  their  margins  into  a  sheath  (fig.  d),  as  in  Casuarina. 
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In  other  organs  adhesions  of  a  similar  nature  occur. 

In  the  calyx,  all  the  sepals,  or  parts,  are  often  distinct,  as  in  the 
Ranunculus  ;  but  they  also  often  adhere  by  then-  edges,  into  a  sort 
of  cup,  as  in  the  cherry.  In  the  corolla  the  petals  are  either  all 
separate,  as  in  the  rose,  or  they  adhere  by  their  edges  into  a  cup  or 
bell,  as  in  the  different  heaths,  Campanula,  and  the  like. 

Similar  adhesions  take  place  between  the  stamens.  In  the  rose  they 
are  all  distinct  from  each  other  ;  in  the  geraniurn  they  slightly  adhere 
at  the  base  (fig.  e)  ;  in  the  mallow  they  adhere  into  a  tube,  except 
near  the  upper  extremity,  where  they  are  not  united,  and  have  their 
ordinary  appearance  (fig.  f);  in  other  plants  they  grow  together  into 
a  solid  tube  in  which  no  trace  of  separation  can  be  discovered,  as  in 
the  genus  Guarea  (fig.  g). 

Finally,  in  the  pistil  there  are  certain  parts  called  carpels,  each  of 
which  is  a  hollow  body  terminated  by  a  style  and  stigma.  These 
carpels  are  hollow,  because  they  are  formed  of  a  flat  organ,  doubled 
up  so  that  its  edges  come  in  contact  and  adhere  to  each  other. 
Sometimes  only  one  carpel  is  present  in  a  flower,  as  in  the  cherry 
(fig.  h) ;  sometimes  several,  as  in  the  rose  (fig.  i).  In  the  Nigella,  the 
styles  of  the  carpels  are  all  distinct  (fig.  h),  but  in  the  lily  and 
the  myrtle  (fig.  I)  the  styles  of  the  carpels  adhere  so  completely  that 
there  seems  to  be  but  one.  In  the  apple,  the  calyx  seems  to  grow 
from  the  top  of  the  fruit ;  this  is  caused  by  the  carpels  having  at  a 
very  early  period  adhered  to  the  iuside  of  the  calyx,  which  afterwards 
grows  with  their  growth,  and,  finally,  leaves  its  extremities  in  a 
withered  state  near  the  top  of  the  camels  :  in  the  cherry,  on  the 
contrary,  no  adhesion  ever  takes  place  between  the  carpel  and 
the  calyx ;  and,  consequently,  when  the  fruit  is  ripe,  there  is  no  trace 


of  the  latter  upon  its  upper  end.  In  the  raspberry,  the  fruit  is 
enabled  to  slip  like  a  thimble  from  off  the  receptacle,  because  the 
carpels  all  adhere  by  their  sides. 

( De  Candolle,  The'orie  Elcmentaire  de  la  Botanique  ;  Lindley,  Intro- 
duction to  Botany  ;  Schleiden,  Principles  of  Scientific  Botany.) 

ADIANTUM  (aUavrov),  a  genus  of  Ferns,  so  called  by  the  Greeks 
because  the  leaves  are  of  such  a  nature  that  water  will  not  readily 
moisten  them.  The  plant  described  by  Hippocrates  and  his  successors 
under  this  name  appears  to  have  been  the  A.  Capillus  Veneris,  or 
the  Maiden-Hair  Fem — a  rare  European  species,  occasionally  met  with 
on  moist  rocks,  and  old  damp  walls,  even  in  this  country.  From 
other  genera  of  the  same  tribe  it  is  known  by  its  size,  or  masses 
of  reproductive  particles,  being  situated  upon  the  margin  of  the 
leaves,  and  covered  over  by  a  thin  curved  scale  which  separates  from 
the  leaf  by  its  inner  edge. 

The  number  of  species  is  very  considerable,  probably  not  far  from 
80  or  90,  and,  as  is  the  case  in  all  extensive  genera  of  Ferns, 
comprehends  every  degree  of  division  of  the  leaves,  from  perfect 
simplicity  to  th«  most  compound  conditions.  All  those  in  which  the 
leaves  are  much  divided  are  remarkable  for  the  very  delicate  elastic 
stalks  on  which  the  broad  leaflets  are  attached ;  it  is  to  this  circum- 
stance that  the  name  of  Maiden's  Hair  has  been  given  to  the  European 
species.  The  genus  is  scattered  over  all  the  world,  from  Europe  to 
New  Zealand,  but  is  not  found  in  any  high  latitudes  in  either 
hemisphere.  By  far  the  greater  part  of  the  species  inhabit  damp 
tropical  woods. 

A.  Capillus  Veneris  is  a  dark-green  stemless  plant,  found  in  damp, 
rough  rocky  places,  by  the  side  of  water-courses,  and  on  the  edge  of 
wells,  where  the  air  is  keen  and  dry.  Its  leaves,  which  are  from  six 
to  fifteen  inches  high,  have  a  blackish-purple  highly-polished  stalk, 
divided  into  a  great  number  of  very  slender  ramifications,  from  the 
extremities  of  which  proceed  the  thin,  delicate,  wedge-shaped  leaflets, 
which  are  notched  irregulai'ly  upon  their  upper  edge,  and  have  the 
most  graceful  appearance  imaginable  when  growing  a  little  above 
the  eye,  and  gently  agitated  by  the  wind.  Wonderful  medicinal 
properties  were  once  ascribed  to  this  species,  but  they  have  long  since 
been  discovered  to  have  no  existence  except  in  the  exaggeration  of 
fanciful  practitioners.  All  that  can  be  discovered  in  it  is  a  slight 
but  pleasant  aromatic  flavour ;  the  French  occasionally  use  it  in 
slight  coughs.  Capillaire  is  prepared  by  pouring  boiling  syrup  upon 
the  leaves  of  this  species,  or  of  A.  pedatum,  an  American  plant  of 
larger  growth  and  far  less  divided  leaves ;  a  little  flavour  is  afterwards 
given  with  orange-flowers. 

ADINOLE,  a  laminated  variety  of  Felspar,  sometimes  called 
Fusible  Hornstone,  Leelite,  and  Petro-silex.  [Felspar.] 

ADIPOSE  TISSUE  is  usually  associated  with  Areolar  Tissue 
[Areolae.  Tissue],  the  two  being  generally  known  collectively  as 
Cellular  Tissue.  It  must  be  distinguished  from  Fat  [Fat],  adipose 
tissue  being  a  membrane  of  extreme  tenuity  in  the  form  of  closed 
cells  or  vesicles,  while  fat  is  the  material  contained  within  them.  The 
membrane  of  the  adipose  vesicle  does  not  exceed  the  20,000th  of  an 
inch  in  thickness,  and  is  quite  transparent ;  it  is  moistened  by  watery 
fluid,  for  which  it  has  a  greater  attraction  than  for  the  fat  it  contains. 
Each  vesicle  is  a  perfect  little  organ,  varying,  when  fully  developed, 
from  the  300th  to  the  800th  of  a  line ;  minute  capillaries  may  be 
observed  on  their  external  surface.  (Fig.  2).  When  fat-vesicles  are 
deposited  together  in  large  numbers,  as  is  usually  the  case,  they  assume 
a  more  or  less  regular  polyhedric  form  from  their  mutual  pressure. 


Fig.  1. 


When  the  first  traces  of  fat  appear  is  not  accurately  known.  In  a 
well-formed  five-months'  human  foetus,  Valentin  found  in  the  subcuta- 
neous cellular  tissue  of  the  sole  of  the  foot  not  merely  fat-cells,  such 
as  occur  in  adults,  varying  from  the  ordinary  size  to  the  125th  or 
100th  of  a  line,  within  and  around  which  were  numerous  small  vesicles 
(fig.  1,  a),  but  other  forms  which  threw  more  light  on  their  structure 
and  development.  In  some  the  surrounding  cell-membrane  was  much 
more  distinct  than  as  it  occurs  in  adults  (b).  In  others  there  appeared 
to  be  a  deposition  of  fat,  not  occupying  the  whole  space  of  the  cell  (c) ; 
the  remainder  of  the  cell  having  often  a  striped  or  streaky  appearance, 
and  forming  a  lateral  projection ;  this  is  seen  in  c,  and  in  a  more 
marked  degree  in  d  and  e.    In  other  fat-cells  there  were  observed  to 
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be  two  vesicles,  separated  by  a  septum,  against  which  they  were 
partially  flattened  by  pressure  (g),  or  merely  separated  by  a  constriction 
in  the  external  walls,  as  in  f.    This  form  leads  us  to  conclude  that 
Fig.  2. 


fat-cells  increase  by  division.  The  fat-vesicle  of  the  human  subject 
contains  Margarin,  a  solid  fat,  and  Olein,  a  fluid  fat.  These  sometimes 
separate  spontaneously,  presenting  a  very  beautiful  microscopic 
appearance.  The  margarin  collects  in  a  spot  on  the  inner  surface 
of  the  cell-membrane,  and  presents  the  appearance  of  a  small  star-, 
whilst  the  olein  occupies  the  remainder  of  the  vesicle,  unless  when  the 
quantity  of  fat  in  it  is  rather  smaller  than  usual,  in  which  case  we 
may  observe  a  little  aqueous  fluid  between  the  olein  and  the 
cell -membrane.  {Fig.  1,  h.) 

The  chemistry  of  the  substances  Margarin  and  Olein  is  somewhat 
complicated,  but  the  function  of  the  adipose  tissue  cannot  be  explained 
without  it.  These  two  substances,  with  Stearin,  are  the  most  widely 
distributed  fats  in  the  organic  kingdom,  but  they  are  not  the  only 
ones.  They  were  formerly  regarded  as  salts  formed  by  fatty  acids  with 
Glycerin.  Recent  investigations  have  however  shown  that  this  view 
requires  a  slight  modification.  Berzelius  thinks  that  glycerin  does  not 
exist  ready  formed  in  the  neutral  fats,  but  that  it  is  a  product  of  the 
formation  of  soap  ;  and  he  considers  the  base  of  the  neutral  fats  to  be 
the  oxide  of  a  radical  (C3  H„)  which  he  terms  Lipyle.  Glycerin  is  then 
formed  from  two  equivalents  of  the  oxide  of  lipyle,  with  three  equi- 
valents of  water:  2  C3  H„  0  +  3  H  0  =C„  H7  0.  If  to  this  we  add 
one  equivalent  of  water,  we  obtain  the  usual  formula. 

According  to  this  view,  which  is  supported  by  Rcdtenbacher, 
Varrentrap,  and  Mulder1,  the  base  of  every  neutral  fat  yielding  glycerin 
is  a  compound  which  is  represented  by  C3  H„  0. 
The  most  important  of  the  fatty  acids  are  : — 

Stearic  Acid  .  .  .  •  .  .  C08  H08  Os  +  H  0 
Margaric  Acid  .  .  .  .  C3i  H31  03  +  H  0 
Oleic  Acid  C41  H40  0,  +  HO 

These  are  universally  diffused  in  plants  and  animals ;  and,  combined 
with  the  oxide  of  lipyle  (C3  H3  0),  they  form  the  neutral  fats — stearin, 
margarin,  and  olein ;  and  this  is  the  form  in  which  they  most  commonly 
occur  in  the  organic  kingdom.  Sometimes,  however,  a  more  powerful 
base  (potash,  soda,  &c.)  removes  the  oxide  of  lipyle,  and  there  are 
then  formed  compounds  of  the  fatty  acids  with  alkalies. 

In  connection  with  this  subject,  Mulder  observes  that  "  when  salad- 
oil  is  conveyed  into  the  stomach,  it  may  pass  unchanged  into  human 
fat,  for  both  consist  of  margarin  and  olein,  although  in  different  propor- 
tions ;  and  as  margarin  and  olein  are  found  in  many  vegetables  used 
for  food,  nothing  is  more  simple  than  to  assume  that  these  substances 
are  directly  transferred,  without  change,  into  the  fats  of  the  animal 
body. 

"  But  if  these  same  vegetables  are  eaten  by  a  sheep,  the  olein  and 
margarin  must  undergo  some  change  in  the  body  of  the  animal,  since 
mutton-fat  contains  a  large  amount  of  stearin.  In  this  case  the  change 
is  easily  understood,  for  2  eq.  margaric  acid  (C68  H08  0„)  =  1  eq.  stearic 
acid  (C„s  Hns  Os)  +  1  eq.  oxygen.  Thus,  from  two  equivalents  of 
margaric  acid  one  equivalent  of  stearic  acid  is  produced,  and  one 
equivalent  of  oxygen  is  given  off.  In  all  probability  such  a  deoxidation 
of  the  margaric  acid  in  the  food  of  the  sheep  is  really  effected ;  and 
on  the  contrary,  when  mutton-fat  is  used  for  food  by  man,  stearic  acid 
is  most  probably  converted  into  margaric  acid  by  the  absorption  of 
oxygen."  It  is  now  believed  by  our  first  physiologists,  that  the  neutral 
fats  taken  as  food  do  not  directly  form  fatty  tissue,  but  that  they  enter 
the  blood  in  a  saponified  state.  In  fact  the  alkaline  character  of  the 
bile  as  it  enters  the  duodenum  renders  it  impossible  for  the  fat  to 
enter  the  blood  without  undergoing  this  change.  If  it  be  saponified, 
we  readily  understand  how  compounds  of  fatty  acids  and  soda  should 
exist  in  the  blood  and  in  various  parts  of  the  body.  When  a  soda- 
soap  however  exists  in  the  blood,  it  cannot  form  a  neutral  fat,  such 
as  margai-in  or  olein,  without  combining  with  glycerin.  This  leads 
to  the  inquiry,  in  the  first  place,  whether  these  soaps  meet  with 
glycerin ;  and  secondly  if  they  do,  whether  the  glycerin  would  combine 
with  the  fatty  acids  and  form  neutral  fats.  There  is  good  reason  for 
believing  that  both  these  questions  may  be  answered  in  the  negative, 
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for  the  glycerin  set  free  when  the  soda-soap  is  formed,  is  most  probably 
at  once  decomposed ;  and  further,  glycerin  will  not  remove  the  soda 
from  the  fatty  acid  and  form  a  neutral  fat. 

It  has  been  suggested  by  Mulder,  that  although  glycerin  will  not 
enter  into  this  combination,  the  oxide  of  lipyle  in  a  nascent  state  may 
do  so,  and  that  in  this  manner  the  fatty  acids  may  be  converted  into 
neutral  fats,  and  deposited  in  the  cellular  tissue,  and  other  parts  of  the 
body.  We.  have  already  shown  that  (according  to  the  opinion  of 
Berzelius)  glycerin  is  the  oxide  of  the  radical  (C3  H2)  lipyle.  The 
second  oxide  of  this  radical  exists  in  lactic  acid,  which  is  supposed  by 
the  great  majority  of  chemists  to  be  present  in  most  parts  of  the  body. 
AVheu  lactic  acid  (C0  H,  O.)  is  sublimated,  we  obtain  a  wlrite  subli- 
mate, the  composition  of  which  is  C3  H2  0„ ;  while  the  composition  of 
the  oxide  of  lipyle  is  C3  H,  0. 

It  may  happen  that  there  are  causes  of  deoxidation  at  work  in  the 
system,  by  which  some  of  the  substances  usually  converted  into  lactic 
acid  are  made  to  produce  oxide  of  lipyle,  which  in  the  nascent  state 
unites  with  the  fatty  acids,  forming  neutral  fats. 

Hence  in  all  probability  the  neutral  fats  are  not  deposited  directly 
and  unchanged  in  the  cellular  tissue,  but  are  first  saponified,  and 
entering  the  blood  as  margarate  and  oleate  of  soda,  are  again  reduced 
to  neutral  fats  by  the  influence  of  lactic  acid. 

The  next  question  for  our  consideration  is  the  formation  of  fat — a 
subject  which  has  given  rise  to  much  angry  and  intemperate  discussion 
between  the  leading  chemists  of  France  and  Germany.  Dumas,  who 
may  be  regarded  as  the  representative  of  the  French  school,  maintains 
that  all  the  fat  of  animals  originates  in  and  is  obtained  from  plants  ; 
while  Liebig,  on  the  contrary,  maintains  that  a  portion  of  it  is  formed 
by  the  animal  itself,  from  starch,  sugar,  and  gum.  The  goose  was  the 
animal  respecting  which  the  dispute  originated.  When  fattened  with 
Indian  corn,  the  starch  must,  according  to  Liebig,  have  been  changed 
into  fat,  because  he  had  found  but  a  minute  quantity  (about  1  part 
in  1000)  of  fat  in  that  kind  of  grain.  Dumas  however  extracted  9  per- 
cent, of  fat  from  Indian  corn  (or  ninety  times  as  much  as  Liebig),  and 
thus  he  found  in  the  food  which  the  goose  had  eaten  much  more  fat 
than  had  to  be  accounted  for.  The  actual  fact  is,  that  the  amount  of 
fat  in  this  grain  is  so  variable  that  no  conclusion  can  be  drawn  from 
the  experiment.  Liebig  quotes  many  examples  of  substances  which, 
although  they  contain  little  fat,  are  well  known  by  experience  to  be 
especially  fit  for  fattening  the  animal  body.  Rice,  peas,  beans,  and 
potatoes  are  all  known  to  possess  this  property ;  yet  rice  gives  only 
0'2  to  0'8  per  cent,  of  matters  soluble  in  ether  (the  ordinary  means  of 
determining  the  amount  of  fat) ;  peas  1*20  to  2-l ;  beans  0'70,  and 
dried  potatoes  0'35  per  cent.  Thus  any  animal  that  has  eaten  1000 
pounds  of  one  of  these  substances  may  obtain  from  them  2  to  8,  12  to 
21,  7,  or  3|  pounds  of  fat  respectively.  He  makes  the  following 
calculations  : — Three  pigs  to  be  fattened  in  thirteen  weeks  require 
1000  pounds  of  peas,  and  6825  pounds  of  boiled  potatoes,  the  latter 
being  equal  to  1638  pounds  of  dry  potatoes.  These  contain  in  all  26 
pounds  of  fat,  the  peas  yielding  21  pounds,  and  the  potatoes  5.  One 
fattened  pig  gives  on  an  average  50  to  55  pounds  of  fat,  the  three 
yielding  150  to  165  pounds.  Each  pig  before  fattening  contains  on  an 
average  18  pounds  of  fat — that  is,  54  pounds  for  the  three.  If  to  these 
54  pounds  be  added  26  pounds  contained  in  the  food,  we  get  80  pounds ; 
and  if  we  subtract  these  from  150  to  165  pounds,  there  is  a  remainder 
of  70  to  85  pounds  of  fat  produced  from  the  starch,  &c,  of  the  food. 
Liebig's  opinion  is  further  strengthened  by  the  circumstance  that  some 
fats  are  undoubtedly  produced  in  the  body,  as,  for  instance,  the  fats 
peculiar  to  the  brain,  Cholcstcrin,  Cetine,  Phocenine,  &c.  To  obtain 
these  from  other  fat  requires  just  as  much  a  new  arrangement  as  if 
they  were  produced  from  starch ;  hence,  in  a  scientific  point  of  view, 
there  is  nothing  improbable  in  the  supposition  that  animals  are  able 
to  produce  fats. 

With  regard  to  the  formation  of  fat  in  plants,  it  is  worthy  of  obser- 
vation that  all  seeds  which  yield  oil  on  pressure — as  the  castor-oil  seed, 
hemp-seed,  &c. — contain  starch  in  their  early  stages,  this  starch 
disappearing  as  the  oil  increases,  and  when  the  seed  is  completely 
developed  not  a  trace  of  the  starch  remaining.  This  renders  it 
probable  that  these  fatty  matters  are  formed  from  starch.  From  their 
ultimate  composition  it  is  obvious  that  whenever  fats  are  produced 
from  any  substance  there  must  be  produced  at  the  same  time  either 
highly  oxidised  compounds,  or  else  that  oxygen  must  be  itself  liberated. 
Liebig  observes  that  if  from  the  formula  for  starch,  C12  H!n  0J0,  we 
take  nine  equivalents  of  oxygen,  there  will  remain  in  100  parts — 

C,„  79-4 

Hl0   10-8 

O   9.8 

The  empirical  formula  for  fat  which  comes  nearest  to  this  is  Cn  HJ0 
O,  which  gives  in  100  parts — ■ 

Cu  78-9 


According  to  this  formula  an  equivalent  of  starch,  in  order  to  be 
converted  into  fat,  would  lose  one  equivalent  of  carbonic  acid  and 
seven  of  oxygen,  or  (expressed  in  symbols)  Cia  H10  010=  C,,H10  O 
+  CO.+  7  0. 
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The  same  point  is  also  clearly  shown  by  contrasting  the  ultimate 
composition  of  starch  and  fat. 

Starch.  Human  Fat.  (Chevieul.) 

Carbon  .  .  .  44-91  .  .  .  79"00 
Hydrogen  .  .  6'11  .  .  .  11-42 
Oxygen   .       .       .    48-98    .    .    .  9"58 

As  we  are  not  acquainted  with  any  constituent  of  plants  which  can 
take  up  the  oxygen  thus  liberated  in  the  formation  of  fat,  we  must 
regard  this  as  one  of  the  sources  of  the  oxygen  given  off  by  plants. 
Mulder  has  given  the  following  scheme  as  illustrative  of  the  mode  in 
which  starch  may  possibly  be  converted  into  fat  or  oil  in  the  vegetable 
kingdom  : — 

C    H  O 

To  7  equiv.  of  starch  .  .  .  .  84  70  70 
Add  8  equiv.  of  water  ...  88 

And  we  have  .       .  ■ 

Which  are  equal  to 
1  equiv.  of  margaric  acid 

1  equiv.  of  oleic  acid 

2  equiv.  of  oxide  of  lipyle 
69  equiv.  of  oxygen 

Making  as  before 

As  to  the  mode  in  which  fat  is  deposited,  there  is  reason  to  believe 
that  it  is  immediately  formed  out  of  the  blood,  without  any  glandular 
apparatus  for  secreting  it,  by  the  capillary  arteries  of  the  adipose 
vesicles.  By  chemical  analysis,  the  materials  of  fat,  like  those  of  all 
the  other  secretions,  are  found  to  be  contained  in  the  blood. 

As  diffused  over  the  body,  the  adipose  membrane  consists  of  masses 
which  vary  considerably  in  their  magnitude  and  shape.  In  some 
places  they  are  rounded,  in  others  pear-shaped,  and  in  the  median  line 
of  the  abdomen,  egg-shaped.  The  distribution  of  the  membrane  is 
exceedingly  unequal.  There  is,  in  general,  a  considerable  layer  imme- 
diately beneath  the  skin ;  and  especially  between  the  skin  and  the 
abdominal  muscles,  where  it  occasionally  accumulates  in  enormous 
masses.  Between  the  folds  of  the  membranes  which  form  the  omentum 
and  mesentery  there  is  usually  a  large  quantity ;  also  around  the 
heart  and  the  kidneys  ;  on  the  face,  and  especially  on  the  cheeks,  and 
in  the  orbits  of  the  eyes ;  in  the  palms  of  the  hands,  the  soles  of  the 
feet ;  the  pulp  of  the  fingers  and  toes,  the  flexures  of  the  joints,  the 
fibres  of  muscles,  and  the  sheath  of  vessels.  In  most  of  these  organs 
it  never  entirely  disappears,  whatever  be  the  degree  of  leanness  to 
which  the  body  may  be  reduced  ;  while  in  the  cranium,  the  brain,  the 
eye,  the  ear,  the  nose,  and  several  other  organs,  there  is  none,  what- 
ever be  the  degree  of  corpulency. 

The  functions  of  the  adipose  tissue  are  manifold  and  apparent. 

1.  It  fills  up  interstices,  and  acts  as  a  kind  of  pad  or  cushion  for  the 
protection  of  organs  which  would  be  otherwise  injured  by  the  move- 
ments of  the  body ;  so  essential  does  it  appear  in  some  parts  that 
even  where  there  is  great  emaciation  it  does  not  wholly  disappear. 

2.  By  its  non-conducting  power  it  assists  in  maintaining  the  heat  of 
the  body  when  exposed  to  external  cold.  It  is  found  in  immense 
quantities  in  the  animals  inhabiting  the  Arctic  Seas,  as  in  the  whale 
tribe,  and  also  in  all  animals  living  in  the  colder  parts  of  the  earth. 

3.  It  acts  as  a  storehouse  for  fuel  during  times  of  necessity.  Some 
animals  are  exposed  to  a  want  of  combustible  food  in  the  winter  time, 
and  they  accordingly  become  fat  in  the  autumn,  and  are  thus  supplied 
with  material  for  maintaining  their  animal  heat.  It  is  well  known 
that  fats  are  amongst  the  most  important  agents  of  food  by  which 
animal  heat  is  maintained.  Animals  that  hybernate  depend  solely  for 
their  existence  upon  the  fat  deposited  in  their  bodies,  which  is 
gradually  consumed  during  hybernation.  4.  The  presence  of  fat 
seems  to  favour  the  development  of  protein  tissues.  It  is  always 
found  in  the  ova  of  animals  before  the  embryo  is  formed.  The 
administration  of  oils  in  certain  diseases  attended  with  emaciation,  as 
in  phthisis,  has  been  found  most  beneficial,  and  appears  to  act  favour- 
ably, by  assisting  the  development  of  protein  tissues. 

(Lehmann,  Physiological  Chemistry  ;  Kolliker,  Handbuch  der  Gewcbe- 
Lehre  ;  Carpenter's  Principles  of  Physiology.) 
ADJUTANT.  [Cranes.] 

ADOTSTIS,  a  genus  of  plants  belonging  to  the  natural  order  Ranun- 
ctdacece,  and  containing  many  species  of  very  great  beauty.  The  name 
is  merely  poetical.  Adonis  is  distinguished  from  Ranunculus  by  the 
want  of  a  little  scale  at  the  base  of  the  petals,  and  from  other  genera 
of  the  order  by  the  numerous  hard,  dry,  sharp-pointed  grains  of  which 
its  fruit  consists. 

Botanists  divide  the  genus  into  two  sections,  the  first  of  which 
comprehends  all  the  annual  kinds,  the  second  all  the  perennials.  Ten 
species  are  spoken  of  as  belonging  to  the  first  section,  inhabiting  corn- 
fields and  similar  dry  exposed  places,  chiefly  in  the  south  of  Europe 
and  north  of  Africa.  Some  of  them  have  deep  crimson  flowers,  as 
A.  autumnalis,  the  common  Pheasant' s-Eye  of  our  gardens ;  in  others 
the  blossoms  are  yellow  :  it  is  not  improbable  that  they  are  all  varieties 
of  the  same  species. 

Of  the  perennial  kinds,  A.  vernalis,  which  is  common  in  gardens  in 
England,  is  found  in  a  wild  state  abundantly  on  all  the  mountains 


of  middle  Europe.  Its  flowers  have  from  ten  to  twelve  petals  of  a 
yellow  colour,  and  of  a  brilliancy  which  is  rendered  the  more  dazzling 
by  the  deep  green  tuft  of  finely-divided  leaves  among  which  they 
expand.  It  is  only  a  few  inches  high,  and  is  one  of  the  early  har- 
bingers of  spring.  Three  others  are  described,  all  mountain  plants, 
resembling  A.  vernalis  in  general  appearance,  but  perhaps  still  more 
beautiful.  They  seem  to  have  been  occasionally  brought  to  this 
country,  but  to  have  been  soon  lost  again. 

Nothing  has  been  remarked  as  to  the  sensible  properties  of  thes.e 
plants ;  they  doubtless  partake  of  the  acridity  so  prevalent  in  their 
tribe. 

ADO'XA,  a  genus  of  plants  belonging  to  the  natural  order  Araliacem. 
The  only  species  of  this  genus  is  the  A.  Moschatellina,  which  is  a  little 
inconspicuous  plant  found  in  woods  and  groves  in  all  parts  of  Europe. 
It  is  common  at  Charlton  and  Hampstead,  near  London,  and  in  many 
other  spots  in  England. 

From  a  granular  root,  which  when  dry  is  white  as  snow,  arise,  early 
every  spring,  a  few  leaves  about  four  or  five  inches  high,  divided  into 
three  principal  divisions,  each  of  which  is  also  three-leaved,  with  every 
lobe  deeply  cut  into  roundish  segments.  The  stem  that  supports  the 
flowers  has  two  opposite  leaves,  like  those  of  the  root,  only  they  have 
a  short  stalk,  and  consist  of  but  three  leaflets.  The  flowers  have  a 
musky  smell,  are  pale  green,  and  are  collected  in  little  round  heads. 
Each  one  consists  of  a  superior  calyx  of  five  lobes  ;  there  are  no  petals ; 
the  stamens  are  ten ;  the  styles  five ;  and  the  ovarium  contains  five 
cells.  This  last  changes  to  a  succulent  berry,  having  five  compressed 
seeds. 

In  English  this  is  called  Moschatel ;  it  is  a  pretty,  interesting  plant, 
much  sought  after  by  the  curious  for  the  sake  of  its  delicate,  modest 
appearance.    No  known  medicinal  properties  belong  to  it. 

ADULARIA,  a  synonym  of  Felspar.  [Felspar.] 

-<ECI'DIUM,  a  genus  of  minute  parasitic  plants  belonging  to  the 
natural  order  Fungi,  found  in  great  abundance  in  this  and  other 
northern  countries.  By  some  modern  writers  it  has  been  combined 
with  Urcdo  and  others ;  but  it  appears  distinctly  characterised  by  its 
peridium,  or  enveloping  membrane,  having  a  tubular  form,  and  being 
altogether  distinct  from  the  cuticle  of  the  plant  on  which  it  grows. 

The  species  are' universally  parasitic  upon  the  leaves  or  flowers  or 
bark  of  living  plants,  where  they  are  generated  beneath  the  cuticle 
Their  structure  is  of  the  most  simple  kind  ;  consisting  of  nothing  more 
than  a  little  mass  of  excessively  minute  sporules,  or  reproductive 
particles,  much  smaller  than  the  finest  sand,  inclosed  in  a  thin  bag,  of 


1.  AicicUum  cancellattim,  on  a  leaf,  natural  size.  2.  Perklia,  magnified. 
3.  JEcidlum  Berberidis,  natural  size.    4.  Peridia,  magnified.    5.  Sporules. 

either  a  fibrous  or  reticulated  structure,  which  in  time  pierces  the 
cuticle  under  which  it  lies,  gradually  assumes  a  tubular  appearance, 
and  finally  bursts  at  the  apex  for  the  purpose  of  enabling  the  sporules 
to  escape. 


79  iEGAGRUS.  AEROLITES.  80 


A  great  many  species  are  found  upon  the  -weeds  and  trees  of  Europe, 
varying  in  colour,  size,  and  form.  Of  these  the  two  following  are 
among  the  most  common : — 

uEcidium  cancellation,  the  Pear  iEcidium.  This  plant  is  often  very 
common  in  the  latter  months  of  autumn  on  the  back  of  the  leaves 
of  the  cultivated  pear-tree,  to  which  it  gives  a  singularly  waited  aspect. 
It  makes  its  appearance,  crowded  in  little  patches  of  a  pale  brown 
colour,  which,  when  examined  with  a  microscope,  ai-e  seen  to  consist 
of  numerous  oval  bodies,  about  a  line  long,  rather  the  broadest  towards 
the  upper  end.  These  bodies  are,  when  young,  slightly  furrowed,  but 
at  a  more  advanced  period  they  divide  into  tough  parallel  fibres,  which 
open  at  the  sides,  but  do  not  separate  at  the  apex.  Through  the 
passages  thus  formed  between  the  fibres  fall  the  sporules,  or  seed-like 
particles. 

To  inaccurate  observers  this  species  would  appear  an  aggregation  of 
the  nests  of  some  minute  insect,  for  which  we  know  it  to  be  often 
mistaken.  It  probably  does  not  produce  any  injurious  effect  upon  the 
plants  it  attacks,  for  it  generally  makes  its  appearance  late  in  the 
season,  when  the  leaves  have  nearly  completed  their  office  for  the  year. 

jEcidium  Berberidis,  the  Barberry  Blight.  The  bright  orange  powder 
that  collects  upon  the  leaves  and  flowers  of  the  common  Barberry  con- 
sists of  the  sporules  of  this  species,  which  are  discharged  from  thou- 
sands of  little  tubular  apertures,  that  spread  in  patches  over  all  the 
tender  parts.  These  apertures  are  the  open  ends  of  the  peridia  in  a 
state  of  maturity,  and  are  bordered  at  first  by-  a  ragged  toothed  mem- 
brane, which  finally  falls  away.  There  is  a  popular  notion  that  Barberry 
bushes  blight  corn.  The  rust  of  corn  is  a  species  of  Puccinia  [Puccinia], 
and  it  is  not  improbable  that  the  spores  of  JEcidium  from  the  Barberry 
may  produce  Puccinia  on  the  corn. 

(Henslow's  Journal  of  the  Royal  Agricultural  Society,  1841.) 

-<EGA'GRUS,  a  wild  species  of  Ibex,  called  Paseng  by  the  Persians. 
[Goat.] 

.iEGOPODIUM  (from  Sif,  a  goat,  and  iroSihv,  a  little  foot),  a  genus 
of  plants  belonging  to  the  order  Umbtlliferce.  One  species,  Ji.  poda- 
graria,  is  common  throughout  the  whole  of  Europe,  and  grows 
abundantly  in  Great  Britain.  It  has  a  stem  one  or  two  feet  high,  with 
furrows.  The  leaves  are  two  or  three  times  ternate ;  the  leaflets  unequal 
at  the  base  and  acutely  serrate.  It  has  a  creeping  root,  and  grows  in 
damp  places.  Although  well  known,  and  having  the  names  of  Goat- 
Weed,  Ash-Weed,  Herb  Gerard,  and  Wild  Masterwort,  it  seems  to  possess 
no  medicinal  properties.  Linnaeus  says  that  it  is  boiled  when  young, 
and  eaten  as  greens  in  Sweden. 

AE'LODON,  the  generic  title  applied  by  H.  von  Meyer  to  the  fossil 
crocodile  or  gavial  of  Monheim. 

AEROLITES,  called  also  Meteoric  Stones,  are  bodies  which  have 
fallen  on  the  earth  from  the  atmosphere,  and  are  named  from  oMp, 
atmosphere,  and  \i8os,  a  stone.  We  possess  historical  records 
from  very  remote  antiquity,  and  numerous  writers  in  all  ages  have 
mentioned  instances  of  the  remarkable  phenomenon  of  stony  bodies 
having  been  seen  to  fall  from  the  sky  ;  yet,  till  within  the  last  fifty 
years,  all  such  accounts  were  treated  as  tales  of  the  ignorant  and  super- 
stitious. The  first  man  of  science  who  directed  attention  to  the  subject 
of  aerolites  was  Chladni,  a  German  philosopher,  who,  in  a  tract  published 
at  Riga  and  Leipzig,  in  1794,  upon  the  mass  of  native  iron  found  by 
Pallas  in  Siberia,  maintained  the  credibility  of  the  traditions  of  that 
and  other  stony  bodies  having  fallen  from  the  air.  His  sagacious 
inductions,  although  they  failed  at  the  time  to  make  any  great  impres- 
sion, prepared  philosophers  for  a  more  willing  reception  of  the  evidence 
as  to  two  instances  of  the  same  extraordinary  event,  which  were  shortly 
afterwards  brought  under  their  notice.  In  1796  a  stone  was  exhibited 
in  London,  weighing  66  pounds,  which  fell  at  Wold  Cottage,  in  York- 
shire, in  December  of  the  preceding  year  ;  but,  although  the  fact  was 
attested  by  several  credible  witnesses,  the  possibility  of  such  an  occur- 
rence was  still  doubted.  It  was  remarked,  however,  by  Sir  J oseph 
Banks,  that  there  was  a  great  resemblance  between  the  Yorkshire  stone 
and  one  in  his  possession,  sent  to  him  from  Italy,  with  an  account  of 
its  having  fallen  from  the  clouds,  along  with  many  others  of  a  similar 
nature,  near  Sienna,  in  July,  1794.  In  the  year  1799  Sir  Joseph  Banks 
received  a  circumstantial  account,  accompanied  by  specimens,  of  a  fall 
of  stones  from  the  atmosphere,  which  was  said  to  have  taken  place 
near  Benares,  in  Hindustan,  in  the  preceding  December ;  and  as 
these  specimens  were  also  nearly  identical  with  the  Yorkshire  stone, 
incredulity  began  to  give  way.  It  was  not,  however,  till  the  appear- 
ance of  the  celebrated  paper  of  Howard,  in  the  '  Philosophical  Trans- 
actions' for  1802,  giving  an  account  of  his  analysis  of  the  Benares 
stone,  that  men  of  science  declared  their  belief  in  the  phenomenon, 
supported,  as  the  evidence  then  was,  by  the  researches  and  opinion  of 
so  cautious  and  accurate  an  inquirer ;  and  a  fall  of  stones  at  L'  Aigle, 
in  Normandy,  which  took  place  in  the  following  year,  at  the  time  the 
memoir  of  Howard  was  in  the  hands  of  the  public,  removed  all  doubt. 
The  Institute  of  France  deputed  the  celebrated  Biot  to  examine,  on 
the  spot,  the  whole  circumstances  attending  this  remarkable  event ; 
and  the  result  of  his  labours  will  b&  found  in  his  report,  in  the  seventh 
volume  of  the  '  Memoires  de  l'Institut.'  He  satisfied  himself  of  the 
authenticity  of  the  facts  which  had  loeen  narrated  ;  and  the  specimens 
he  collected  on  the  ground,  being  analysed  by  Vauquelin  and  Thenard, 
yielded  the  same  result  as  the  analysis  of  the  Benares  stone  by  Howard. 

An  account  of  the  circumstances  that  attended  the  fall  of  stones  at 


Benares  and  at  L' Aigle  will  convey  the  best  idea  of  the  phenomenon, 
not  only  as  it  occurred  in  these  two  cases,  but  in  most  other  instances 
of  which  a  circumstantial  description  has  been  preserved.  They  are 
always  accompanied  by  a  meteor,  which  at  night  appears  like  a  burning 
fiery  ball,  surrounded  by  a  brilliant  vapour,  and  with  a  tail  like  a  comet ; 
in  the  day,  on  account  of  the  strong  light  of  the  sun,  and  the  smoke 
and  vapour  evolved,  the  meteor  looks  more  like  a  small  cloud  of  diffe- 
rent colours,  and  of  a  singular  form,  which,  after  a  powerful  explosion, 
seems  to  burst  and  scatter  its  contents. 

At  a  short  distance  from  Benares,  on  the  19th  of  December,  1798,  a 
very  luminous  meteor  was  observed  in  the  heavens,  about  eight  o'clock 
in  the  evening,  in  the  form  of  a  large  ball  of  fire  ;  it  was  accompanied 
by  a  loud  noise,  resembling  that  of  thunder,  which  was  immediately 
followed  by  the  sound  of  the  fall  of  heavy  bodies.  On  examining  the 
ground,  it  was  observed  to  have  been  newly  torn  up  in  many  places, 
and  in  these  stones  were  found  of  a  peculiar  appearance,  most  of  which 
had  buried  themselves  to  the  depth  of  six  inches.  At  the  time  the 
meteor  appeared  the  sky  was  perfectly  serene  ;  not  the  smallest  vestige 
of  a  cloud  had  been  seen  since  the  11th  of  the  month,  nor  were  any 
observed  for  many  days  after.  It  was  seen  in  the  western  part  of  the 
hemisphere,  and  was  only  a  short  time  visible.  The  light  from  it  was 
so  great  as  to  cast  strong  shadows  from  the  bars  of  a  window  upon  a 
dark  carpet,  and  it  appeared  as  luminous  as  the  brightest  moonlight. 
Many  of  the  stones  were  collected,  and  some  of  them  weighed  two 
pounds  each. 

On  the  26th  of  April,  1803,  at  one  o'clock  in  the  afternoon,  the  sky 
being  clear,  with  the  exception  6f  a  few  light  clouds,  a  ball  of  fire  was 
observed  in  Normandy,  in  many  places  far  distant  from  each  other — ■ 
namely,  Caen,  Falaise,  Alencon,  Verneuil,  and  Pont  Audemer — which 
moved  rapidly  from  south-east  to  north-west ;  and  about  the  same 
time,  in  the  district  of  L' Aigle,  loud  explosions  were  heard,  which  lasted 
from  five  to  six  minutes,  resembling  the  sound  of  cannon  and  musketry, 
and  were  followed  by  a  long-continued  noise,  like  that  of  many  drams. 
The  meteor  from  which  the  noise  proceeded  appeared  not  so  much  like 
a  ball  of  fire,  but  rather  like  a  small  rectangular  cloud,  which,  during 
the  phenomenon,  seemed  not  to  move  ;  but  the  vapour  of  which  it 
consisted  was  sent  out,  after  each  explosion,  in  all  directions.  It  seemed 
to  be  about  half  a  league  north-west  from  L' Aigle,  and  must  have  been 
at  a  very  considerable  elevation,  as  it  appeared  to  the  inhabitants  of 
two  villages,  more  than  a  league  distant  from  each  other,  to  be  imme- 
diately over  their  heads  at  the  same  instant.  Throughout  the  whole 
district  over  which  the  cloud  hung  there  was  heard  a  hissing  noise, 
like  that  of  a  stone  from  a  sling,  and  a  vast  number  of  stones  fell  to 
the  ground.  The  space  on  which  they  fell  formed  an  ellipse  of  two 
leagues  and  a  half  long  by  one  broad,  the  larger  diameter  being  from 
south-east  to  north-west,  the  direction  in  which  the  meteor  moved  : 
the  largest  stones  were  found  at  the  south-east  end  of  the  ellipse,  and 
the  smallest  at  the  opposite  extremity.  Above  2000  were  collected, 
and  they  varied  in  weight  from  2  drachms  to  17  pounds  and  a  half. 

Aerolites,  when  taken  up  soon  after  their  fall,  are  extremely  hot. 
They  are  generally  angular,  of  prismatic  and  pyramidal  forms,  the 
angles  being  rounded  ;  their  broken  irregular  surface  is  coated  with  a 
fused  black  crust,  like  varnish,  seldom  exceeding  a  quarter  of  a  line  in 
thickness.  When  broken,  they  differ  a  little  in  appearance  ;  but  they 
are,  for  the  most  part,  composed  of  a  collection  of  small  spherical 
bodies,  of  a  grey  colour,  imbedded  in  a  gritty  substance,  and  often 
interspersed  with  yellow  spots.  One  of  the  most  remarkable  circum- 
stances is  the  great  similarity  of  composition  of  all  the  meteoric  stones, 
on  whatever  part  of  the  earth  they  have  fallen.  Iron  is  found  in  all, 
and  in  a  considerable  proportion,  partly  in  a  malleable  state,  partly  in 
that  of  an  oxide,  and  always  in  combination  with  a  greater  or  less 
proportion  of  the  rare  metal  called  nickel.  The  earths  silica  and 
magnesia  and  sulphur  constitute  the  other  chief  ingredients ;  but 
the  earths  alumina  and  lime,  the  metals  manganese,  chrome,  and 
cobalt,  together  with  carbon,  soda,  and  water,  have  also  been  found 
in  minute  and  variable  quantities,  but  not  in  the  same  specimens. 
The  variations  discovered  by  analysis  are  never,  however,  sufficient  to 
destroy  that  affinity  of  external  character  by  which  they  are  instantly 
recognised.  No  new  substance,  nothing  with  which  we  are  not  already 
acquainted,  has  ever  been  discovered  in  their  composition.  But, 
although  all  the  constituent  elements  are  found  in  different  mineral 
substances,  no  combination  of  them,  similar  to  that  in  meteoric  stones, 
has  ever  been  met  with,  either  among  the  stratified  rocks  of  any  period 
of  formation,  or  among  the  unstratified  rocks,  or  among  the  products 
of  any  volcano,  extinct  or  in  activity.  Their  specific  gravity  is  about 
3  50,  but  varies  according  to  the  proportion  of  iron  which  they  contain. 
They  are  sometimes  very  friable,  sometimes  very  hard  ;  and  some  that 
are  friable  when  they  first  fall,  become  hard  afterwards.  In  size  they 
vary  from  2  drachms  weight  to  300  pounds.  One  of  the  stones  which 
fell  at  L'Aigle  yielded  by  the  analysis  of  Thenard, — 

Silica   46  per  cent. 

Magnesia   10    „  „ 

Iron   45    „  „ 

Nickel   2  „  „ 

Sulphur   5   „  ,, 

and  Laugier  afterwards  discovered  the  presence  of  chrome  in  it. 
Frequently  small  detached  portions  of  malleable  iron  are  disseminated 
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through  the  mass,  and  the  black  crust  acts  powerfully  on  the 
magnet. 

The  appearance  of  these  bodies  is  not  periodical,  nor  connected 
with  any  particular  state  of  the  atmosphere,  nor  of  the  weather ;  and 
they  have  fallen  in  all  climates,  on  every  part  of  the  earth,  at  all 
seasons,  in  the  night  and  in  the  day. 

Chladni  has  compiled  a  very  copious  catalogue  of  all  recorded 
instances,  from  the  earliest  times  :  of  which  twenty-seveu  are  previous 
to  the  Christian  era  ;  thirty-five  from  the  beginning  of  the  first  to  the 
end  of  the  14th  century;  eighty -nine  from  the  beginning  of  the 
15th  to  the  date  of  the  fall  at  L'Aigle  at  the  beginning  of  the 
present  century.  In  1837  M.  Quetelet,  of  Brussels,  published  a 
catalogue  of  remarkable  meteors,  and  again  in  1841.  Mr.  Herrick,  in 
America,  and  M.  Chasles,  in  France,  also  published  lists  in  1841. 
The  latest  accounts  have  been  published  by  Professor  Baden  Powell, 
in  the  'Transactions  of  the  British  Association,'  since  the  year  1847. 
Numerous  as  the  instances  are  in  which  these  phenomena  have 
been  witnessed  they  can  form  but  a  small  proportion  of  the  whole 
amount,  when  we  compare  the  small  extent  of  surface  occupied  by 
those  capable  of  keeping  a  record  of  such  events,  with  the  wide 
expanse  of  the  ocean,  the  vast  uninhabited  deserts,  mountains,  and 
forests,  and  the  countries  possessed  by  savage  nations.  Many  of 
those  which  occur  in  the  night  must  also  escape  observation  even 
in  civilised  countries. 

Among  the  more  remarkable  instances  to  be  met  with  in  ancient 
authors,  the  following  may  be  mentioned.  Livy  states  that,  in  the 
reign  of  Tullus  Hostilius  (about  654  B.C.),  a  shower  of  stones  fell 
on  the  Alban  Mount,  not  far  distant  from  Rome.  Plutarch,  in 
the  '  Life  of  Lysander,'  describes  a  stone  that  fell  at  JEgos  Potami, 
in  the  Hellespont,  near  the  modern  Gallipoli,  about  405  B.C.,  which  is 
also  mentioned  by  the  elder  Pliny  ( ii. ),  who  says  that  it  was  to  be 
seen  in  his  time,  that  is,  five  hundred  years  afterwards,  and  that  it 
was  as  large  as  a  waggon,  of  a  burnt  colour,  and  its  fall  was  accom- 
panied by  a  meteor.  It  is  also  recorded  in  the  '  Parian  Chronicle.' 
The  mother  of  the  gods  was  worshipped  at  Pessinus,  in  Galatia,  under 
the  form  of  a  stone,  which  was  said  to  have  fallen  from  heaven  ;  and 
that  stone,  in  consequence  of  a  treaty  with  Attalus,  king  of  Pergamus, 
was  solemnly  brought  to  Rome  by  Publius  Scipio  Nasica,  about  204 
years  B.C.,  and  placed  in  the  temple  of  Cybele.  The  sun  was 
worshipped  at  Emesa,  in  Syria,  under  the  form  of  a  large,  conical, 
black  stone,  which,  as  the  people  about  the  temple  reported,  fell  upon 
the  earth.  It  was  afterwards  brought  with  great  pomp  to  Rome  by 
Elagabalus,  who  had  been  high-priest  of  the  temple ;  and  the  descrip- 
tion of  it,  given  by  Herodian  (v.),  accords  with  the  appearance  of 
a  meteoric  stone.  In  China  records  exist  of  occurrences  of  this 
kind  during  a  period  of  2400  years.  These  were  translated  by  M. 
Biot  ;  and  to  give  an  instance  of  the  nature  of  these  records  we  may 
state  that  between  the  years  a.d.  960  to  1270  no  less  than  1479 
meteors  are  registered.  Of  course  these  were  not  all  aerolites.  The 
great  stone  at  Cholula  in  America  was  asserted  by  the  Mexicans  to 
have  fallen  from  heaven. 

One  of  the  cases  of  more  modem  date,  most  circumstantially 
described,  is  that  of  the  stone  which  fell  at  Ensisheim,  in  Alsace, 
in  1492.  The  emperor  Maximilian  being  there  at  the  time,  ordered 
an  account  of  the  event  to  be  drawn  up.  It  weighed  270  pounds ; 
and  was  afterwards  suspended  by  a  chain  in  the  church  at  Ensisheim 
for  three  centuries.  During  the  French  Revolution,  it  was  carried  off 
to  Colmar,  and  many  pieces  were  broken  from  it.  One  of  these  is  in 
the  museum  at  the  J ardin  des  Plantes,  in  Paris  ;  it  is  identical  in 
composition  with  other  meteoric  stones,  and  contains  native  or 
malleable  iron.  What  remained  of  the  precious  relic  has  since 
been  restored  to  the  good  people  of  Ensisheim,  and  it  now  stands 
near  the  great  altar  in  their  church. 

Besides  aerolites  properly  so  called,  masses  of  malleable  iron,  often 
of  vast  size,  have  been  found  in  situations,  which,  together  with  their 
composition,  leave  no  doubt  as  to  their  being  of  meteoric  origin.  An 
immense  mass,  seen  by  Pallas  in  Siberia,  which  forms  the  subject  of  j 
Chladni's  tract  in  1794  above  alluded  to,  was  found  quite  insulated,  | 
at  a  great  elevation  on  a  mountain  of  slate  near  the  river  Yenesei, 
removed  from  everything  that  could  excite  suspicion  of  its  being  a 
production  of  art,  and  totally  different  from  any  ore  of  iron  seen  either 
before  or  since  that  time.  The  tradition  was,  that  it  had  fallen  from 
heaven,  and,  as  such,  was  held  in  veneration  by  the  Tartars ;  but  it 
was  removed  in  1749  to  the  neighbouring  town  of  Krasnojarsk  by 
the  inspector  of  the  iron  mines  there.  The  mass,  which  weighed 
about  1400  lbs.,  was  of  an  irregular  form,  not  solid,  but  cellular  like  a 
sponge,  the  cells  containing  small  granular  bodies  of  a  glassy  nature, 
afterwards  found  to  be  the  simple  mineral  olivine,  so  common  in 
basalt.  The  iron  was  tough  and  malleable,  and,  according  to  the 
analysis  of  Howard,  yielded  17  per  cent,  of  nickel;  but  Klaproth  and 
J ohn  found  a  much  smaller  proportion  of  nickel,  and  Laugier  found, 
by  another  analysis,  silica,  magnesia,  sulphur,  and  chrome.  The 
disagreement  of  such  skilful  operators  shows  that  the  mass  was  not 
uniform  in  its  composition.  Another  vast  mass  of  meteoric  iron  was 
found  in  South  America,  in  the  jurisdiction  of  Santiago  del  Estero, 
about  500  miles  north-west  from  Buenos  Ayres,  and  is  described  in 
a  memoir  in  the  Spanish  language,  printed  in  the  'Philosophical 
Transactions'  for  1788,  by  Don  Rubin  de  Ceiis,  who  was  sent  by  the 
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governor  of  the  province  to  examine  it.  It  lay  in  a  vast  plain  of 
above  100  leagues  in  extent,  half  sunk  in  the  ground,  and  the  size  waa 
such  as,  estimating  it  by  the  specific  gravity  of  iron,  would  give  a 
weight  of  more  than  13  tons.  According  to  the  analysis  of  Proust 
and  of  Howard,  it  contains  90  per  cent,  of  iron,  and  10  of  nickel. 
Specimens  of  this  mass,  which  were  sent  to  the  Royal  Society  by  Don 
Rubin  de  Celis,  are  in  the  collection  of  the  British  Museum.  A  mass 
of  meteoric  iron  at  the  Cape  of  Good  Hope,  mentioned  by  Barrow  in 
his  'Travels  in  Africa,'  as  an  artificial  production,  is  described  by 
Van  Marum  in  the  'Haarlem  Transactions,'  a  large  portion  of  it  having 
been  sent  to  the  public  museum  there  by  the  governor  of  the  colony. 
The  mass,  when  found,  was  equal  to  about  177  lbs.,  but  much  had 
been  carried  away.  The  specific  gravity  is  7'604.  Tennant  found  it  to 
contain  1'10  per  cent,  of  nickel,  and  a  trace  of  carbon,  and  Stromeyer 
detected  cobalt  in  it,  which  last  metal  has  also  been  found  by  Dr. 
Turner  in  some  meteoric  iron  from  Buenos  Ayres.  Another  mass 
was  found  in  Brazil,  about  50  leagues  from  Bahia,  the  weight  of 
which  was  estimated  at  14,000  lbs. ;  a  fragment  of  this,  analysed  by 
Dr.  Wollaston,  yielded  4  per  cent,  of  nickel.  Many  other  instances  of 
similar  masses  of  iron  might  be  mentioned,  which  are  evidently  of 
meteoric  origin ;  but  the  only  instance  on  record  of  iron  having  been 
actually  seen  to  fall  from  the  atmosphere,  is  that  which  took  place  at 
Agram,  in  Croatia,  in  1751.  On  the  26th  of  May,  about  six  o'clock  in 
the  evening,  the  sky  being  quite  clear,  there  was  seen  a  ball  of  fire, 
which  shot  along  with  a  hollow  noise  from  west  to  east,  and  after  a 
loud  explosion,  accompanied  by  a  great  smoke,  two  masses  of  iron  fell 
from  it,  in  the  form  of  chains  welded  together. 

Aerolites  and  meteoric  iron  are  not  the  only  products  of  meteors 
which  have  fallen  upon  the  earth  after  explosion.  Numerous  instances 
are  mentioned  of  black  and  red  dust,  which  has  covered  great  tracts 
of  land ;  and  it  is  remarkable  that  such  dust  has  generally  been  found 
to  contain  small  angular  grains  resembling  augite.  There  have  also 
been  cases  of  the  fall  of  a  soft  gelatinous  matter  of  a  red  colour  like 
coagulated  blood,  which  have  given  rise  to  the  stories  of  the  sky 
having  rained  blood.  Such  appearances  have  not  unfrequently 
accompanied  the  fall  of  stones.  On  the  15th  November,  1775,  rain  of 
a  red  colour  fell  around  Ulm  and  the  Lake  of  Constance,  and  on  the 
same  day  in  Russia  and  Sweden.  The  red  water  was  of  an  acid  taste, 
probably  from  the  presence  of  sulphuric  acid ;  and  the  precipitate, 
which  was  flaky  like  snow,  when  dried,  was  attracted  by  the  magnet. 
In  the  night  of  the  5th  March,  1803,  a  red  dust,  in  some  places 
accompanied  by  rain,  fell  in  different  parts  of  Italy.  In  Apulia,  there 
was  first  a  very  high  wind  with  much  noise,  and  then  a  reddish-black 
cloud  appeared  coming  from  the  south-east,  from  which  there  fell  a 
yellowish-red  rain,  and  afterwards  a  quantity  of  red  dust.  It 
continued  the  whole  of  the  following  day  and  part  of  the  succeeding ; 
the  dust  was  examined,  and  was  not  found  to  be  volcanic.  Fabroni,  in 
the  'Annales  de  Chimie,'  torn,  lxxxiii,  says,  that  near  Arezzo,  in 
March,  1813,  the  ground  being  then  covered  with  snow,  there  was  a 
shower  of  fresh  snow  of  a  red  colour,  which  continued  for  many 
hours,  accompanied  the  whole  time  with  a  sound  like  that  of  the 
violent  dashing  of  waves  at  a  distance ;  the  greatest  fall  was  accom- 
panied with  two  or  three  explosions  like  thunder.  The  rod  snow 
being  melted,  a  precipitate  was  obtained  of  a  nankeen  colour,  which 
yielded  silica,  lime,  alumina,  iron,  and  manganese. 

The  origin  of  this  remarkable  class  of  natural  phenomena  is 
involved  in  great  obscurity,  and  many  different  theories  have  been 
proposed  to  account  for  them.  By  some  they  have  been  supposed  to 
be  bodies  ejected  from  distant  volcanoes  belonging  to  our  earth, — a 
conjecture  which  is  refuted  by  every  circumstance  connected  with 
them.  No  substance  in  the  least  resembling  aerolites  has  ever  been 
found  in  or  near  any  volcano  ;  they  fall  from  a  height  to  whick  no 
volcano  can  be  supposed  to  have  projected  them,  far  less  to  have  given 
them  the  horizontal  direction  in  which  meteors  invariably  move  for  a 
considerable  part  of  their  course.  Another  hypothesis  is,  that 
meteoric  bodies  are  formed  in  the  atmosphere,  which  is  equally 
untenable ;  for,  in  the  first  place,  there  is  no  ground  for  supposing, 
from  any  discoveries  yet  made  in  chemistry,  that  the  elements  ot 
which  they  are  composed  exist  in  the  atmosphere ;  and  even  if  they 
did,  the  enormity  of  the  volume  of  the  atmosphere,  attenuated  as  it 
is  at  the  great  height  from  which  the  meteors  fall,  which  would  be 
required  to  produce  a  solid  mass  of  iron  of  thirteen  tons  weight, 
places  the  conjecture  beyond  all  credibility.  A  third  hypothesis  is, 
that  they  are  bodies  thrown  out  by  the  volcanoes  which  are  known  to 
exist  in  the  moon,  with  such  force  as  to  bring  them  within  the  sphere 
of  the  earth's  attraction.  This  hypothesis  was  so  far  entertained  by 
Laplace,  that  he  calculated  the  degree  of  lunar  volcanic  force  that 
would  be  necessary  for  this  purpose.  He  calculated  that  a  body 
projected  from  the  moon- with  a  velocity  of  7771  feet  in  the  first 
second  would  reach  our  earth  in  about  tv  o  days  and  a  half ;  but 
Olbers  and  other  astronomers  are  of  opinion  that  the  velocity  of  the 
meteors,  which  has  been  estimated  in  some  cases  to  be  at  first  equal 
to  some  miles  in  a  second,  is  too  great  to  admit  of  the  possibility  of 
their  having  come  from  the  moon.  .  The  theory  which  is  most 
consistent  with  all  known  facts  and  laws  of  nature  is  that  proposed  by 
Chladni,  namely,  that  the  meteors  are  bodies  moving  in  space,  either 
accumulations  of  matter  as  originally  creali  d,  or  fragments  separated 
from  a  larger  mass  of  a  similar  nature.    Thi3  opinion  has  also  been 
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advanced  by  Sir  Humphrey  Davy,  at  the  conclusion  of  one  of  his 
papers  in  the  'Philosophical  Transactions '  for  1817,  giving  an  account 
of  his  researches  on  flame.  It  is  also  the  opinion  of  Sir  John 
Herschel  and  Alexander  von  Humboldt ;  the  latter  of  whom,  in  his 
'Cosmos,'  devotes  a  large  space  to  the  consideration  of  this  highly 
interesting  subject. 

Those  who  wish  to  investigate  this  curious  subject  will  find  it  most 
nbly  and  copiously  treated  in  Chladni's  work,  Ueber  Fcuer-Meteore, 
und  lifter  die  mil  denselben  herabgefallenen  Massen,  Vienna,  1819, 
which  is  a  second  edition  of  his  first  treatise.  The  Litholoyie  Atmos- 
pheriquc  of  Izarn  may  also  be  consulted ;  also  a  good  compilation  by 
Bigot  de  Morogucs,  entitled  Memoire  Historique  et  Physique  sur  les 
ChAtes  des  Pierrcs,  Orleans,  1812;  Humboldt's  Cosmos;  and  the 
Quarterly  Review  for  December,  1852.   [See  Supplement.] 

AESCHINITE,  a  mineral  of  which  the  principal  salt  is  a  titanate 
of  zirconia.  [Titanium.] 

jE'SCULUS,  a  genus  of  plants  belonging  to  the  natural  order 
Uippocastancce.  It  consists  of  trees  found  in  the  temperate  parts 
of  America  and  Asia,  remarkable  for  the  beauty  of  their  flowers  and 
leaves,  and  for  then-  forming  in  some  sort  a  type  of  tropical  vegetation 
in  northern  latitudes.  It  must  not  be  confounded  with  the  iEsculus 
of  the  Romans,  which  was  a  kind  of  oak.  [Quercus.]  The  best 
known  species  is  the  Common  Horse-Chestnut  (jEscidus  Ilippocas- 
lanum),  a  very  handsome  timber-tree,  formerly  much  used  for 
avenues,  and  still  extensively  planted  wherever  round  masses  of  wood, 
or  gay  flowering  trees,  are  required.  Its  bark  and  its  nuts  are  also 
among  the  more  useful  products  that  the  hardy  trees  of  this  climate 
afford.  It  is  very  singular  that  the  native  country  of  this  species 
should  be  unknown.  One  writer  says  it  inhabits  the  northern  parts 
of  Asia  ;  another,  that  it  is  found  in  the  cold  provinces  of  India ;  and 
a  third  assigns  it  to  the  mountain-chains  of  Asia  Minor ;  while  all  the 
positive  information  that  books  really  afford  is,  that  it  was  brought  to 
Vienna  from  Constantinople  in  the  beginning  of  the  16th  century, 
and  was  thence  dispersed  through  all  Europe.  The  popular  name 
of  Horse-Chestnut  has  arisen  from  the  custom  among  the  Turks 
of  grinding  the  nuts  and  mixing  them  with  the  provender  given 
to  horses  that  are  broken-winded.  Starch  is  also  yielded  in  very 
considerable  quantity  by  the  nuts ;  and,  deprived  of  its  bitterness  by 
maceration  in  weak  ley,  has  been  recommended  as  excellent  nutritious 
food  for  horses,  goats,  oxen,  and  sheep.  The  general  characters  of 
the  Horse-Chestnut  are  too  well  known  to  require  description.  As  a 
forest-tree,  it  is  well  adapted  to  light  lands,  upon  which  it  will  thrive, 
although  they  may  be  very  sterile  ;  in  tenacious  clay,  it  is  always 
stunted  and  unhealthy,  as  in  the  Regent's  Park ;  in  rich  alluvial  soil, 
it  acquires  its  greatest  beauty.    The  timber  is  soft  and  spongy,  and 


Ilorse-C'hcstnut  [JBsculus  Sippocastanum) . 

therefore  of  little  value.  There  are  no  very  old  specimens  in  this 
country,  the  species  having  been  introduced,  as  it  is  said,  only 
in  1683. 

A  second  species,  the  jEscidus  Ohiotensis,  is  found  wild  in  North 
America,  on  the  banks  of  the  Ohio,  between  Pittsburg  and  Marietta. 
In  stature  it  varies  from   10  to  35  feet ;  and  differs  from  the 


common  kind  in  having  larger  and  much  more  undulated  leaves.  It 
has  been  cultivated  for  some  years  in  this  country,  but  has  never 
flowered. 

Besides  these,  a  third  species,  ^Esculus  carnea — or,  as  it  is  sometimes 
called,  j£sculus  rubicunda,  or  rosea — is  occasionally  met  with  in 
gardens.  Its  origin  is  unknown.  For  all  purposes  of  ornament,  this 
is  much  superior  to  the  common  kind. 

The  Buck's-Eye  Chestnuts  of  North  America  belong  to  the 
genus  Pavia.  [Pavia.] 

The  first  two  species  "of  Horse-Chestnut  are  propagated  by  sowing 
their  seeds  either  in  the  autumn  at  such  a  depth  below  the  surface  as 
to  be  secure  from  the  attacks  of  mice,  or  else  in  the  spring ;  but  in 
the  latter  case  they  must  be  preserved  during  the  winter  in  heaps  of 
sand.  The  seeds  should  not  be  placed  less  than  six  inches  apart 
in  the  beds,  because  the  leaves  are  so  large  as  to  require  more  than 
usual  space  to  expose  themselves  to  light.  The  last  species,  and  the 
varieties  of  the  first,  not  yielding  seeds,  are  multiplied  by  budding 
upon  the  common  Horse-Chestnut. 

AESHNA.  In  this  recent  genus  of  Libellulidw  Mr.  Strickland  ranks 
a  fossil  insect  from  the  Lias  of  Warwickshire. 

AETHOPHY'LLUM,  a  fossil  genus  of  plants  from  the  Keuper 
Sandstone.    ( Brongniart.) 

iliTHU'SA  is  a  genus  of  plants  belonging  to  the  natural  order 
Umbcllifcnc,  which  includes  among  its  species  one  of  the  most 
poisonous  plants  known  in  Europe. 

JBtiwM  Cynapium  is  a  little  annual  plant,  found  commonly  in  gar- 
dens  and  fields,  resembling  the  common  parsley  so  much  that  it  has 


sEthusa  Cynapium. 

acquired  the  vulgar  name  of  Fool's  Parsley.  From  a  taper  whitish 
root  arises  an  erect  branchy  stem,  about  a  foot  high,  generally  stained 
with  purple  near  the  ground.  This  is  covered  by  finely-cut  shining 
leaves  of  a  deep  green,  much  resembling  those  of  Garden  Parsley, 
from  which  they  are  known  thus  :  in  the  true  Parsley,  the  leaves  are 
twice  pinnated  or  divided,  and  the  leaflets  are  broad,  and  cut  into 
three  wedge-shaped  toothed  lobes ;  in  the  Fool's  Parsley,  on  the  other 
hand,  the  leaves  are  thrice  pinnated,  and  the  leaflets  are  narrow, 
sharper,  and  jagged;  besides  which,  the  leaves  of  Fool's  Parsley  have 
a  disagreeable  nauseous  smell,  instead  of  the  fine  aromatic  odour  of 
Common  Parsley.  When  in  flower,  JEthusa  has  its  principal  umbela 
destitute  of  involucra,  while  the  partial  umbels  are  furnished  with  an 
involucrum,  consisting  of  four  or  five  narrow  sharp  leaves,  hanging 
down  from  one  side  only  of  the  common  stalk ;  this  last  circumstance 
will  distinguish  it  when  in  flower,  not  only  from  parsley,  but  from  all 
other  British  umbelliferous  plants. 

Many  dangerous  accidents  have  occurred  from  mistaking  this  plant 
for  parsley.  The  symptoms  attendant  upon  poisoning  by  sEthusa  are, 
swimming  of  the  head,  nausea,  cold  perspiration,  and  chilliness  at  the 
extremities.  To  counteract  its  effects,  emetics  are  recommended,  and 
the  immediate  use  of  weak  vegetable  acids-,  such  as  lcinon-juice, 
vinegar,  or  sour  wine. 


AETOBATES. 


AETO'BATES,  a  genus  of  fossil  fishes  allied  to  the  Rays.  The 
species  are  found  in  the  London  clay  of  Sheppey.  (Agassiz.) 

AGALLOCHUM.    [Exc^caria  ;  Aquilariace;e  ;  Eagle-wood.] 

AGALMATOLITE  (also  Pagodite,  Bildstein,  Lardite).  This  mineral  is 
found  in  China,  and  is  seldom  brought  into  this  country  except  cut 
into  various  figures.  Less  characteristic  varieties  have  been  found  in 
Transylvania  and  Saxony ;  it  is  found  also  in  Wales.  Occurs  massive. 
Fracture  coarse  splintery,  imperfectly  slaty.  Soft.  Colour  white, 
with  a  shade  of  gray,  green,  yellow,  red,  or  brown,  none  of  them 
bright.  Streak  shining.  Unctuous  to  the  touch.  Slightly  trans- 
lucent, but  in  most  cases  only  the  edges.    Specific  gravity  2'815. 

Before  the  blowpipe  infusible,  but  becomes  white.  Partly  soluble 
in  sulphuric  acid,  leaving  a  residue,  chiefly  of  silica. 

Analysis  of  the  Chinese  variety  by  Vauquelin  : — 

Silica   56 

Alumina   29 

Lime        ......  2 

Protoxide  of  Iron   1 

Potash   7 

Water   5 

100 

A'GAMA,  in  Zoology,  a  genus  of  reptiles  belonging  to  the  order 
Saurians,  and  family  Jguanians,  of  Baron  Cuvier. 

In  the  form  of  their  heads  and  teeth  the  species  of  Agama  resemble 
the  common  lizards,  but  differ  in  the  imbricated  scales  which  cover 
their  tails.  These  animals  have  the  body  thick,  and  shorter  in  pro- 
portion than  the  generality  of  the  saurian  family ;  the  skin  is  lax, 
and  capable  of  being  distended  or  puffed  out  with  air  at  the  will  of 
the  reptile ;  the  whole  body,  as  well  as  the  head,  neck,  and  feet,  is 
covered  with  minute  rhomboidal  or  hexagonal  scales,  often  prolonged 
in  the  form  of  little  spines,  and  bristling  when  the  body  is  inflated 
with  air.  The  head  is  short,  broad,  and  flat,  particularly  towards  the 
occiput ;  the  neck  also  is  short,  and  the  tail  seldom  longer  than  the 
body.  These  proportions  give  the  Agamas  much  of  the  hideous  and 
disgusting  appearance  of  toads.  In  many  parts  of  South  America 
they  are  called  Chameleons,  from  their  power  of  dilating  the  skin 
with  air,  and  imitating,  to  a  certain  extent,  those  animals  in  the 
various  hues  which  they  are  capable  of  assuming.  In  other  respects 
the  various  species  of  Agamas  differ  so  considerably  from  one  another, 
as  to  have  induced  Baron  Cuvier  to  arrange  them  in  separate  sub- 
genera, distinguished  by  the  form  of  their  scales  and  the  presence 
or  absence  of  pores  in  the  thighs.  Generally  speaking,  the  Agamas 
have  no  thigh  pores ;  some  however  are  provided,  as  is  the  case  with 
many  other  saurian  reptiles,  with  a  row  of  these  pores  along  the  inner 
surface  of  each  thigh ;  some  species  have  the  toes  so  short  and  rigid 
as  to  compel  them  to  live  entirely  on  the  surface  of  the  earth,  where 
they  reside  among  rocks  and  heaps  of  stone,  and  conceal  themselves 
in  the  crevices;  others  again,  which  have  long  and  flexible  toes,  ascend 
trees  with  great  facility,  and  sport  among  their  branches  with  the 
utmost  security.  All  are  of  a  diminutive  size,  and,  like  most  other 
reptiles,  feed  upon  insects  and  other  small  animals  :  one  or  two 
species  however  are  reported  to  be  herbivorous.  Their  geogra- 
phical distribution  is  very  extensive,  and  embraces  all  the  hot  and 
most  of  the  temperate  parts  of  the  known  world  :  Asia,  Africa, 
Australia,  and  South  America  have  each  their  appropriate  species, 
which  often  differ  from  one  another  very  slightly. 

The  most  remarkable  species  are,  of  those  without  pores  on  the 
interior  face  of  the  thighs  : — The  Muricated  Agama  {Agama  muricata, 
Cuvier),  first  described  by  the,  celebrated  John  Hunter  in  the 
zoological  part  of  White's  '  Voyage  to  New  South  Wales.'  It  is 
one  of  the  most  common  lizards  of  that  colony  ;  measures  upwards 
of  a  foot  in  length,  comprehending  the  tail,  which  is  twice  as  long  as 
the  body,  and,  from  the  great  length  and  perfect  division  of  its  toes, 
readily  ascends  trees,  and  lives  entirely  in  the  woods,  where  it  hunts 
about  for  insects  and  caterpillars.  Its  general  colour  is  a  brownish 
gray,  marked  with  dusky  bars,  which  run  in  a  longitudinal  direction 
on  the  body,  but  transversely  on  the  legs  and  tail.  The  scales  which 
cover  the  upper  and  outer  parts  of  the  trunk  and  extremities  are 
rhomboidal  and  carinated,  or  elevated  into  sharp-pointed  ridges, 
forming  parallel  lines  or  rows  of  spines  upon  the  back  and  sides, 
from  the  shoulders  to  the  very  point  of  the  tail.  The  head  is  covered 
with  similar  scales,  all  directed  backwards  and  prolonged  upon  the 
occiput  into  a  crest  of  weak  spines.  The  toes  of  all  the  feet  are  well 
separated,  and  furnished  underneath  with  small  pointed  scales ;  the 
two  middle  toes  of  the  hind  feet  are  nearly  twice  the  length  of  the 
others. 

The  Agama  larbata  of  Cuvier  is  another  species  from  the  same 
locality.  It  is  rather  larger  than  the  Muricated  Agama,  but  preserves 
the  same  relative  dimensions,  and  lives  in  the  forests  in  the  same 
manner.  This  species  is  figured  and  described  in  White's  'Voyage,' 
p.  255,  but  was  considered  by  Mr.  Hunter  as  a  mere  variety  of  the 
former. 

Other  species  of  this  division,  having  pores  on  the  inner  surface  of 
the  thighs,  are  the  Leiolepis  (A.  guttata  of  M.  Cuvier)  of  Cochin- 
China,  with  white  rays  and  spots  on  a  bright  blue  ground ;  the 
Tropidolepis  {A.  undulata),  of  a  uniform  dark  blue  colour  with  a 
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white  cross  on  the  throat,  and  which,  as  well  as  the  kindred  species, 
A.  nigri-collaris  and  A.  cyclurus,  described  by  Spix,  inhabits  various 


parts  of  South  America  ;  the  Bracliylophcs  (A.  vittata),  which  seems 
to  form  the  connecting  link  between  this  genus  and  the  guanas,  from 
which  latter  it  is  distinguished  only  by  the  absence  of  teeth  in  the 
palate ;  it  is  found  in  India,  and  has  light  blue  bands  upon  a  dark 
blue  ground :  and  lastly  the  Physignathes  {A.  cocincinus),  from  the 
Malayan  Peninsula,  remarkable  for  its  large  size,  uniform  blue 
colour,  but  more  particularly  from  being  one  of  the  very  few 
species  of  saurian  reptiles  which  feed  upon  vegetable  substances. 
Baron  Cuvier  assures  us  that  it  lives  entirely  upon  fruits  and  nuts. 

Of  the  Agamas  without  pores  in  the  thighs,  the  principal  species  are, 
the  Spinous  Agama  (A.,  acideata)  of  a  yellowish  gray  colour  with 
numerous  transverse  brown  bands.  All  the  upper  parts  of  the  body 
are  covered  with  elevated  scales,  forming  small  pointed  pyramids  of 
four-sides  ;  the  body  is  short  and  thick,  the  tail  likewise  short,  the 
head  broad  and  flat,  and  the  belly  protuberant.  Excepting  in  the 
length  of  the  tail,  and  the  body  being  covered  with  scales,  the  whole 
animal  has  much  of  the  form  and  appearance  of  a  frog  or  toad  :  it  is 
found  at  the  Cape  of  Good  Hope,  and  is  of  larger  size  than  the 
generality  of  the  other  species. 


The  Tapayaxin  (.4.  orbicularis)  of  South  America  is  very  similar 
to  the  species  last  described  iu  its  form  and  proportions,  but  ia 
still  shorter  and  thicker.    The  extraordinary  figure  of  this  reptile 
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approaching  almost  to  the  form  of  a  perfect  sphere,  its  broad  flat 
head,  its  skin  covered  with  small  tubercles  or  warts  interspersed  among 
the  scales,  and  the  faculty  which  it  possesses  of  distending  its  body 
with  air,  and  to  a  certain  degree  assuming  different  shades  of  colour, 
have  caused  it  to  be  sometimes  compared  to  a  toad,  and  sometimes  to  a 
chameleon  ;  but  the  truth  is,  that  it  has  no  actual  relation  or  affinity  to 
either  of  these  animals,  but  is  indebted  solely  to  its  naturally  disgusting 
aspect  for  the  calumnies  which  the  early  Spanish  writers  have  heaped 
upon  it.  The  Tapayaxin  inhabits  the  mountainous  and  rocky  parts 
of  South  America,  from  the  Isthmus  of  Darien  to  Patagonia. 

Other  sub-genera  and  species  belonging  to  this  division  of  the  Agamas 
are — Trapelus  (A.  JSgypticus),  remarkable  for  its  change  of  colour,  even 
more  sudden  than  that  of  the  true  chameleon;  the  A.  calotes,  of  a 
bright  blue  colour  with  transverse  white  marks  on  the  sides,  from 
the  Molucca  Islands ;  the  Lophyres  (A.  gigantea,  Kuhl),  with  a  crest 
of  long  elevated  spines  on  the  neck ;  and  the  LyrioccphaliLS  (A.  sculata), 
which  has  a  similar  elevated  crest  along  the  back,  and  the  tail  keel- 
shaped.  This  latter  species,  in  many  respects  a  most  singular  reptile, 
inhabits  Bengal,  and  lives  upon  fruits. 

•  For  ample  details  concerning  the  specific  differences  of  the  Agamas, 
we  refer  the  reader  to  the  works  of  Cuvier,  Daudin,  and  Merrem. 

A'GAM^E,  in  Botany,  is  a  name  given  by  some  authors  to  the  large 
division  of  the  Vegetable  Kingdom  called  Flowerless  Plants,  and  may 
be  considered  equivalent  to  the  older  term,  Cryptogamic.   [ Acrogens.] 

A'GAMI  (Trophia  crepitans,  Latham),  an  interesting  bird,  sometimes 
also  termed  the  Gold-Breasted  Trumpeter,  classed  by  Pallas  among 
Cranes,  by  Brisson  among  Pheasants,  and  making  the  first  genus  in 
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Temminck's  A  lectorides.  It  is  the  size  of  a  pheasant  or  large  fowl, 
being  22  inches  in  length,  but  appears  larger  from  having  a  long  neck, 
and  from  standing  high  on  its  legs.  It  bears  some  slight  resemblance 
to  the  pheasant  in  the  glossy  iridescent  green  on  the  breast,  and  in  a 
space  round  the  eyes  naked  of  feathers ;  but  has  a  very  short  tail, 
consisting  of  twelve  black  feathers,  over  which  the  long,  loose,  silky 
scapulary  rump-plumes  hang  droopingly.  Its  long  greenish  legs 
assimilate  it  to  wading  birds  (Grallatores),  but  it  is  said  not  to  have 
the  habits  of  these,  never  visiting  fens  and  the  margins  of  water,  and 
living  wholly  in  upland  forests  and  arid  mountains.  It  inhabits  the 
forests  of  tropical  America,  and  never  visits  the  cleared  grounds  or  the 
settlements.  According  to  M.  Monoucour,  it  is  very  gregarious,  being 
found  in  numerous  flocks,  which  walk  and  run,  but  rarely  fly,  and, 
when  they  do,  seldom  rise  more  than  a  few  feet  above  the  surface  of 
the  ground.  Even  when  pursued  they  trust  most  to  their  speed  in 
running. 

Several  naturalists  have  given  accounts  of  the  Agami  in  a  domestic 
state.  Its  docility  and  attachment  to  man  are  remarkable.  "  The 
Agami,"  says  Monoucour,  "is  not  only  tamed  easily,  but  becomes 
attached  to  its  benefactor  with  all  the  fondness  and  fidelity  of  the  dog ; 
and  of  this  disposition  it  shows  the  most  unequivocal  proofs.  When 
bred  up  in  the  house,  it  loads  its  master  with  caresses,  and  follows  his 
motions  ;  and  if  it  conceives  a  dislike  to  persons  on  -account  of  their 
forbidding  figure,  their  offensive  smell,  or  of  injuries  received,  it  will 


pursue  them  sometimes  to  a  considerable  distance,  biting  their  legs, 
and  testifying  every  mark  of  displeasure.  It  obeys  the  voice  of  its 
master,  and  even  answers  to  the  call  of  all  those  to  whom  it  bears  no 
grudge.  It  is  fond  of  caresses,  and  offers  its  head  and  neck  to  be 
stroked  ;  and,  if  once  accustomed  to  these  familiarities,  it  becomes 
troublesome,  and  will  not  be  satisfied  without  continual  fondling.  It 
makes  its  appearance  as  often  as  its  master  sits  down  to  table,  and 
begins  with  driving  out  the  dogs  and  cats,  and  taking  possession  of  the 
room  ;  for  it  is  so  obstinate  and  bold,  that  it  never  yields,  and  often, 
after  a  tough  battle,  can  put  a  middle-sized  dog  to  flight.  It  avoids 
the  bites  of  its  antagonist,  by  rising  in  the  air,  and  retaliates  with 
violent  blows  with  its  bill  and  nails,  aimed  chiefly  at  the  eyes ;  and 
after  it  gains  the  superiority,  it  pursues  the  victory  with  the  utmost 
rancour,  and,  if  not  parted,  will  destroy  the  fugitive." 

The  peculiar  noise  which  these  birds  make,  without  opening  the 
bill,  is  one  of  their  most  remarkable  characteristics.  This  noise  is  no 
doubt  produced  by  a  peculiar  conformation  of  the  organ  of  sound. 
According  to  Pallas,  the  larynx,  which  is  on  the  outside  of  the  breast, 
is  about  as  thick  as  a  swan's  quill  and  almost  bony,  becomes  much 
more  slender,  loose,  and  cartilaginous  when  it  enters  within  the  breast, 
where  two  seniicyrindrical  canals  of  a  membranous  texture,  and 
capable  of  being  extended,  proceed  from  it.  The  air-bag  on  the  right 
side  descends  to  the  pelvis,  and  within  the  breast  it  is  divided  into 
three  or  four  cells  by  transverse  membranes.  The  air-bag  on  the  left 
side  is  narrower.  Vosmaer  tells  us  that  the  sound  is  sometimes 
preceded  by  a  wild  cry,  interrupted  by  a  call  somewhat  like  '  scherck, 
scherck,'  and  then  follows  the  characteristic  noise  somewhat  resembling 
the  cooing  of  pigeons.  It  utters,  in  this  way,  five,  six,  or  seven  times, 
with  precipitation,  a  hollow  noise  nearly  resembling  the  syllables  'too 
too,  too,  too,  too,  too,'  resting  upon  the  last  a  very  long  time,  and 
sinking  the  sound  gradually  till  it  terminates.  During  this,  the  breast 
is  seen  to  heave,  as  in  birds  while  singing,  though  the  bill  remains  shut. 
It  is,  no  doubt,  produced  by  the  air  pressed  up  from  the  lower  air-bags 
on  the  right  and  left  above  described,  which,  meeting  with  the  trans- 
verse membranes  in  its  passage,  causes  them  to  vibrate  and  sound,  and 
this  is  communicated  to  the  surrounding  muscles,  and  by  these  to  the 
external  air. 

The  Agami,  like  the  rest  of  the  Alectorides,  builds  no  nest,  but 
scratches  a  shallow  place  at  the  root  of  a  tree  where  it  deposits  its 
eggs,  from  10  to  16  in  number,  and  of  a  light  green  colour.  They  are 
somewhat  larger  than  a  hen's  egg,  and  of  a  rounder  form.  The  down 
remains  a  long  time  on  the  young,  and  grows  into  long  silky  plumes, 
very  close,  like  fur,  and  it  is  not  till  they  are  one-fourth  the  size  of  the 
adult  birds  that  the  true  feathers  appear. 

Dr.  Latham  tells  us,  that  "  one  of  the  Agamis,  a  young  bird,  found 
its  way  into  a  farm-yard  in  Surrey,  and  associated  with  the  poultry. 
It  was  perfectly  tame,  and,  on  one  occasion,  accompanied  the  hounds 
for  three  miles,  and  kept  up  with  them.  It  was  last  in  the  possession 
of  Lord  Stanley,  but  died  on  its  way  into  Lancashire." 

AGARIC-MINERAL,  an  earthy  variety  of  calcareous  spar,  resem- 
bling chalk.    It  is  also  called  Rock-Milk.   [Calcareous  Spar.] 

AGARI'CIA  (Lamouroux),  the  Mushroom  Madrepore,  a  genus  of 
coral  madrepores,  so  called  from  its  resemblance  in  form  to  mushrooms 
(Agarici).  The  animal  inhabitants  of  Agaricia  are  unknown,  with  the 
exception  of  a  single  species  observed  by  M.  Lesueur  on  the  shore  of 
St. -Thomas  in  the  Antilles.  Lamarck  enumerates  five  species,  and 
Parkinson  seven. 

AGA'RICUS  is  the  generic  name  by  which  all  the  species  of 
Mushrooms  properly  so  called  are  collectively  known.  It  com- 
prehends such  plants  of  the  fungus  tribe,  as  have  a  cap  (or  pileus) 
of  a  fleshy  nature,  supported  upon  a  distinct  stalk,  and  a  number  of 
parallel  unequal  vertical  plates  or  gills  arising  out  of  the  cap,  and 
inclosing  the  particles  by  which  the  species  are  reproduced ;  particles 
which  the  vulgar  call  seeds,  and  botanists  sporules.  This  genus,  now 
divided  into  a  large  number  of  sub-genera,  consists  of  not  fewer  than 
1000  species,  inhabiting  meadows,  and  heaths,  and  rocks,  and  masses 
of  decaying  vegetable  matter,  in  the  whole  of  Europe,  and  in  many 
other  parts  of  the  temperate  regions  of  the  earth.  Among  them  a 
large  proportion  are  poisonous,  a  few  are  wholesome,  but  by  far  the 
greater  number  are  altogether  unknown  in  regard  to  their  action  upon 
the  human  constitution.  The  species  are  often  extremely  similar ;  there 
are  no  means  of  distinguishing  botanically  the  tribes  that  are  poisonous 
from  such  as  are  wholesome,  but  in  every  case  practice  is  requisite  to 
determine  that  point  independently  of  general  structure.  It  is  for 
this  reason  that  the  use  of  wild  mushrooms  is  so  dangerous.  Indeed 
there  is  this  most  remarkable  fact  connected  with  their  qualities — a 
fact  which  seems  to  show  that  then-  properties  depend  upon  climate 
and  situation,  and  accidental  circumstances,  rather  than  upon  any 
specific  peculiarities — those  kinds  which  are  wholesome  in  one  country 
are  not  so  in  another ;  thus,  in  Great  Britain,  the  Common  Mushroom, 
Agaricus  campestris  (fig.  1),  the  Fairy-Ring  Agaric,  A.  pratensis(fig.  2), 
and  the  A.  Georgii,  are  the  only  sorts  that  it  is  quite  safe  to  eat ;  while 
the  Fly  Agaric,  A.  muscarius  (fig.  3),  and  A.  virosus  (fig.  4),  are 
extremely  poisonous.  But  hi  other  countries  of  Europe  it  is 
different.  In  Rome  one  of  the  few  mushrooms  excluded  from 
the  markets  by  the  government  inspectors  is  the  A.  campestris.  In 
France,  in  Italy,  and  especially  in  Russia,  a  usual  aliment  is  afforded 
by  a  great  variety  of  species  which,  although  very  common  in  this 
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country,  it  would  be  extremely  dangerous  to  eat ;  and,  on  the  other 
hand,  even  the  dangerous  A.  muscarius  is  a  species  of  food  in 
Kamtchatka. 

The  following  characters  will  serve  to  distinguish  such  Agarics  as 
are  poisonous  or  suspicious  : — 

1.  Such  as  have  a  cap  very  thin  in  proportion  to  the  gills. 

2.  Such  as  have  the  stalk  growing  from  one  side  of  the  cap. 

3.  Those  in  which  the  gills  are  all  of  equal  length. 

4.  Such  as  have  a  milky  juice. 

5.  Such  as  deliquesce ;  that  is,  run  speedily  into  a  dark  watery  liquid. 

6.  And  lastly,  every  one  that  has  the  collar  that  surrounds  the 
stalk  filamentous,  or  resembling  a  spider's  web. 

As  to  the  rest,  the  eatable  kinds  that  can  be  safely  employed  in 
Great  Britain  are  the  following : — 

A.  campestiis,  the  Common  Mushroom  {fig.  1),  the  species  that  is 
so  commonly  raised  artificially  for  food.  This  is  readily  known  in 
any  state  by  its  fragrant  odour,  by  which  alone  it  may  be  always 
recognised,  and  the  absence  of  which  is  extremely  suspicious.  When 
in  a  very  young  state  it  resembles  little  snow-white  balls,  which  are 
called  Buttons  ;  afterwards  it  acquires  a  stalk,  separates  its  cap,  and 
becomes  shortly  conical,  with  liver-coloured  gills,  and  a  white  thick 
fleshy  cap,  marked  with  a  few  particles  of  gray.  At  a  more  advanced 
age  the  cap  is  concave,  the  coloui  gray,  and  the  gills  black ;  in  this 
state  it  is  called  a  Flap.  [Fungi.] 

A.  Georgii  is  like  the  latter,  but  its  gills  are  always  very  pale,  and 
its  flavour  inferior.    It  is  said  occasionally  to  weigh  as  much  as  14  lbs. 

A.  praiensis,  or  oreades,  the  Fairy-Ring  Mushroom,  is  so  well  known 
by  its  popular  designation  as  to  require  no  description.  Well  may  it 
have  gained  that  name  ;  for,  in  former  times,  there  would,  doubtless, 
be  great  difficulty  in  imagining  how  such  productions,  could  spring  up 
in  a  few  hours  in  the  regular  rings  they  appear  in,  without  the  aid  of 
some  supernatural  agency.  The  use  to  which  this  species  is  usually 
applied  is  that  of  being  powdered  and  mixed  with  rich  sauces,  after 
having  been  previously  strung  upon  a  line,  and  dried  in  the  shade. 
Dr.  Badham,  in  his  work  on  '  The  Esculent  Funguses  of  Britain,' 
shews  that  a  large  number  of  other  species  may  be  eaten  with 
impunity.  Great  caution  is  however  necessary,  and  no  person 
should  venture  on  the  eating  of  strange  species  unless  practically 
acquainted  with  their  distinctions.  Dr.  Badham's  work  contains 
drawings  of  the  species  which  will  greatly  assist  those  who  may  be 
desirous  of  distinguishing  the  edible  kinds. 
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Poisonous  Agarici. 

A'GATE,  an  ornamental  stone  used  in  jewellery,  and  for  some 
purposes  in  the  arts :  it  is  sometimes  called  Scotch  Pebble.  The 
name  is  derived  from  the  Greek  ax^Tr;*,  a  stone  described  by 
Theophrastus,  and  which,  he  says,  came  from  the  river  Achates,  in 
Sicily,  now  the  Drillo,  in  the  Val  di  Noto.  It  is  one  of  the  numerous 
modifications  of  form  under  which  silica  presents  itself,  almost  in  a 
state  of  purity,  constituting  in  the  agate  98  per  cent,  of  the  mineral. 
The  silicious  particles  are  not  so  arranged  as  to  produce  the  tran- 
sparency of  rock  crystal,  but  a  translucent,  sometimes  almost  opaque 
substance,  with  a  resinous  or  waxy  fracture;  and  a  variety  of  shades 
of  colour  are  produced  by  a  minute  quantity  of  iron.  The  same 
stone  sometimes  contains  parts  of  different  degrees  of  translucency, 
and  of  various  shades  of  colour ;  and  the  endless  combinations  of 
these  -produce  the  beautiful  and  singular  internal  forms,  for  which, 


together  with  the  high  polish  they  are  capable  of  receiving,  agates  are 
prized  as  ornamental  stones.  Although  occasionally  found  in  other 
rocks,  they  are  most  usually  met  with  in  that  variety  of  the  trap 
rocks  called  Amygdaloid  or  Mandelstein,  forming  detached  rounded 
nodules,  not  cemented  to  the  base  or  mass  of  the  rock,  but  easily 
separable  from  it,  and  having  generally  a  thin  layer  of  green  earth 
interposed,  and  a  rough  irregular  exterior,  as  if  moulded  on  the 
asperities  of  the  sides  of  a  pre-existing  cavity.  The  silicious  particles 
have  often,  but  far  from  constantly,  arranged  themselves  in  thin  layers 
parallel  to  the  external  surface  of  the  nodule  ;  sometimes  the  nodule 
is  not  solid,  but  a  hollow  space  is  left  in  it,  studded  with  crystals  of 
quartz  ;  and  not  unfrequently  crystals  of  carbonate  of  lime  and  other 
minerals,  totally  distinct  in  composition  from  that  of  the  agate,  are 
superimposed  on  the  quartz  crystals. 

The  theory  of  the  formation  of  agates  is  a  problem  of  great  difficulty, 
and  we  must  be  much  further  advanced  than  we  are,  in  our  knowledge 
of  the  chemical  processes  of  nature  in  the  mineral  kingdom,  before 
we  can  expect  to  throw  any  light  on  this  very  obscure  subject.  The 
great  supply  of  agates  is  from  a  class  of  rocks  to  which  all  geologists 
now  assign  an  igneous  origin,  analogous  to  that  of  lava  in  existing 
volcanoes.  The  theory  divides  itself  into  two  parts ;  first,  the  forma- 
tion of  the  cavities  in  which  the  agates  are  found  ;  and,  secondly,  the 
filling  of  these  cavities.  With  regard  to  the  first,  we  have  many 
analogies  from  modern  lavas,  and  from  processes  of  art,  to  guide  us  to 
a  pretty  satisfactory  conclusion.  Gases  are  evolved  in  great  quantities 
by  volcanoes,  and  if  produced  at  the  same  instant  with  a  flow  of  lava, 
they  would  rise  in  bubbles  in  the  melted  mass ;  but  in  proportion  as 
that  became  more  viscid  they  would  rise  with  greater  difficulty  to  the 
surface,  and  when  it  consolidated  would  form  cavities,  the  shape  of 
which  would  be  determined  by  the  nature  of  the  pressure  of  the 
surrounding  viscid  lava.  To  account  for  the  filling  up  of  the  cavities 
three  theories  have  been  proposed  :  one  supposes  the  silicious'matter 
to  have  been  introduced  in  aqueous  solution  from  without,  and  to 
have  been  gradually  deposited  in  the  cavities ;  another,  that,  in 
obedience  to  some  peculiar  laws  of  attraction,  it  has  separated  from 
the  rest  of  the  rock,  and  insinuated  itself  into  the  hollows  left  by  the 
gases;  and  a  third,  that  these  hollows  were  filled  by  the  sublimation 
of  the  silica  and  other  materials  from  the  rest  of  the  mass  by  the 
action  of  heat.  Each  hypothesis  is  supported  by  particular  cases, 
which  it  satisfactorily  explains,  but  there  are  probably  as  many  against 
as  in  favour  of  each ;  all  of  them  imply  conditions  of  chemical  action 
different  from  anything  of  which  we  have  had  experience.  We  fre- 
quently find,  it  is  true,  masses  of  silicious  petrified  wood  in  which 
hollows  of  the  tree  have  been  filled  with  agate,  not  to  be  distinguished 
from  many  nodules  found  in  the  trap  rocks  ;  and  that  the  matter  of 
the  agate  must  have  been  introduced  into  the  wood  by  aqueous 
infiltrations  there  can  be  no  doubt :  but,  in  this  case,  the  whole 
substance  of  the  sustaining  mass,  the  wood,  is  penetrated  by  silicious 
matter;  and  the  difficulty  of  th%, theory  of  infiltration,  in  the  case  of 
the  trap  rocks,  consists  in  the  absence  of  any  trace  in  the  rock  of  the 
channel  by  which  the  solution  of  silicious  matter  could  have  arrived 
at  the  cavity.  The  following  section  of  an  agate  is  a  good  example 
of  the  filling  up 
of  a  cavity  by 
infiltration,  for 
it  is  evident 
that  the  sili- 
cious matter, 
in  whatever 
way  it  may 
have  arrived, 
was  introduced 
at  the  point  a, 
and  that  there 
was  a  gradual 
deposition  of  it. 
Such  examples 
would  be  more 
frequently  met 
with,  if  there 
was  anything  Agate, 
in  the  external 

coat  to  tell  us  in  what  direction  to  slit  the  stone  :  this  same  specimen 
might  have  been  cut  in  many  directions  without  throwing  any  light 
upon  its  mode  of  formation,  and  the  section  we  now  see  was  an 
accidental  cut  in  the  right  direction.  An  attentive  consideration  of 
the  products  of  volcanoes  may  lead  to  some  satisfactory  conclusion  ; 
for  although  agates  have  not  been  found  in  lavas,  cavities  in  them  are 
often  partially  or  entirely  filled  with  minerals  distinct  from  any  m  the 
rest  of  the  rock.  . 

Agates  are  often  found  as  loose  pebbles  in  the  beds  of  rivers,  or  in 
gravel,  but  in  these  cases  they  have  been  derived  from  the  disinte- 
gration of  Amygdaloids,  the  base  of  which  is  very  often  subject  to 
decomposition  when  exposed  to  air  and  moisture,  and  then  the  silicious 
nodules  fall  out.  They  vary  in  size  from  that  of  millet  seed  to  a  foot 
in  diameter ;  but  one,  two,  and  three  inches  in  diameter  are  the  most 

common.  .      ...        ,  .    . ,    .     ,     .  ■, 

The  stones  distinguished  by  mineralogists  and  lapidaries  by  the 
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names  of  Carnelian,  Calcedony,  Onyx,  Sardonyx,  Mocha-Stone,  Blood- 
stone, Chrysoprase,  and  Plasma,  are  so  closely  allied  to  agate,  that 
they  may  be  conveniently  described  under  this  head.  In  chemical 
composition  they  are  not  distinguishable,  except  in  the  case  of  the 
chrysoprase  by  its  colouring  matter. — Carnelian,  so  called  because 
some  kinds  are  of  a  flesh  colour  (carnis,  Latin  for  flesh),  is  that  variety 
of  a  uniform  colour  which  is  of  most  common  occurrence  :  camelians 
are  never  figured  or  striped.  The  colours  are  shades  of  red  and  yellow, 
the  deep  clear  red  being  the  rarest  and  most  valuable.  The  great 
supply  of  carnehans  is  from  Japan,  where  they  exist  in  vast  quantities, 
and  they  are  also  imported  from  Bombay,  being  collected  in  the 
province  of  Guzerat ;  but  the  best,  according  to  Niebuhr,  come  from 
the  Gulf  of  Cambay.  Many  of  the  antique  gems  are  engraved  in 
carnelian,  and  it  is  now  much  used  for  seals. — Calccdony,  so  called 
from  having  been  early  found  at  Calchedon  (sometimes  incorrectly 
written  Chalcedon)  in  Bithynia,  opposite  Constantinople,  is  also  of  a 
uniform  colour,  generally  of  a  milky  white  or  pale  yellow,  like  turbid 
jelly,  often  with  an  internal  wavy  structure  in  the  form  of  stalactites, 
and  very,  generally  with  a  peculiar,  mammillary  surface.  It  is  found 
in  great  abundance  in  the  Faroe  Islands,  in  Iceland,  hi  Cornwall,  and 
many  places  of  Great  Britain,  as  well  as  other  countries ;  sometimes 
in  large  masses,  from  which  cups  and  other  vessels  are  formed.  Pliny 
describes  it  as  being  found  in  the  neighbourhood  of  Thebes  in  Egypt 
and  as  brought  to  Rome  from  Carthage. — Chut  is  a  kind  of  granular 
calcedony,  and  forms  a  transition  to  the  "rock  called  Hornstone. — 
Onyx.  In  this  agate  the  silicious  particles  are  arranged  in  alternating 
horizontal  layers  of  opaque  white  and  translucent  blue,  gray,  or  brown ; 
and  because  these  have  a  resemblance  to  the  marks  on  the  human 
nail,  the  stone  was  called  from  the  Greek  word  for  nail,  Svuf.  It  was 
kuown  to  the  ancients,  and  was  employed  by  them,  as  it  is  now,  for 
those  beautiful  gems  called  cameos,  the  figure  being  cut  out  of  the 
opaque  white,  the  dark  part  forming  the  ground,  or  the  contrary.  It 
is  most  valuable  when  the  contrast  of  colours  is  strong,  and  when  the 
layer  is  thick  enough  to  give  a  high  relief  to  the  object  to  be  engraved. 
In  the  royal  library  at  Paris,  there  is  an  antique  cameo  cut  out  of  an 
onyx  with  four  layers,  representing  the  apotheosis  of  Augustus,  eleven 
inches  by  nine,  which  is  supposed  to  be  the  finest  in  existence.  Agates 
with  an  onyx  structure  are  not  uncommon,  particularly  among  calce- 
donies,  but  the  finest  are  brought  from  India.  Cameos  are  sold  at 
Rome  which  are  made  from  a  thick  shell,  having  different  coloured 
layers  like  an  onyx. — Sardonyx  is  a  variety  of  onyx  which  is  supposed 
by  some  to  have  received  its  name  from  having  been  brought  from 
Sardes,  in  Lydia.  By  others  it  has  been  said  that  the  name  conies 
from  Sardo,  the  Greek  name  of  Sardinia,  there  being  some  reason  for 
thinking  that  the  Carthaginians  brought  the  stones  from  that  island, 
and  exported  them  during  their  occupation  of  it.  In  this  the  opaque 
white  alternates  with  a  rich  deep  orange  brown  of  considerable  trans- 
lucency,  and  as  this  is  of  rare  occurrence  the  sardonyx  is  of  greater 
value.  The  finest  are  brought  from  the  east,  and  some  antique  gems 
are  formed  of  them. — Mocha-Stones  and  Moss-Agates  are  semitransparent 
calcedony,  including  various  ramified  forms,  produced  by  iron,  manga- 
nese, bitumen,  and  chlorite  or  green  earth,  but  sometimes  also,  as  has 
been  proved  by  Daubenton  and  Mac  Culloch,  produced  by  the  presence 
of  real  vegetable  bodies,  such  as  Conferva  and  mosses.  The  first  are 
found  in  Guzerat,  but  received  their  name  from  having  been  brought 
from  Mocha,  in  Arabia. — Blood-Stone,  or  Heliotrope,  is  a  green  agate 
coloured  by  chlorite,  with  numerous  bright  red  spots  like  drops 
of  blood.  It  is  also  called  oriental  jasper. —  Chrysoprase  (from 
Xpvtreos,  golden  or  beautiful,  and  itpaaov,  a  leek)  is  a  rare  apple-green 
calcedony,  found  in  Silesia,  which  owes  its  colour  to  the  presence 
of  the  metal  nickel. — Plasma  is  another  scarce  green  semitransparent 
calcedony,  but  of  a  dark  tint,  which,  in  the  opinion  of  Mac  Culloch,  is 
coloured  by  chlorite. — Sard  is  a  deep  reddish-brown  variety. 

The  great  supply  of  the  figured  agates  of  commerce  is  from  Ober- 
stein,  in  the  old  Palatinate,  about  30  miles  east  of  Treves,  and  45  miles 
south  of  Coblenz.  When  they  were  used  as  buttons,  knife-handles, 
&c,  the  trade  was  more  extensive  than  at  present.  They  are  found 
in  many  parts  of  Scotland,  especially  at  the  Hill  of  Kinnoul,  near 
Perth,  where  there  is  an  amygdaloidal  trap  very  full  of  fine  specimens. 

A'GATHIS  is  the  generic  name  given  by  botanists  to  the  trees, 
known  in  common  language  by  the  name  of  Dammar  and  Kawrie 
Pines.  These  plants  belong  to  the  natural  order  Coniferce,  from  all 
other  species  of  which  they  are  known,  firstly,  by  their  broad,  lance- 
shaped,  leathery  leaves,  the  veins  in  which  are  numerous  and  nearly 
parallel,  diverging  a  little  at  the  base,  and  converging  at  the  apex ; 
and,  secondly,  by  their  seeds  having  a  wing  on  one  side  instead  of 
proceeding  from  the  end. 

The  Dammar  Pine  (Agathis  loranthifolia),  or  the  Pinus  Dammara 
of  Linnteus,  is  a  large  tree  found  on  the  very  summits  of  the  mountains 
of  Amboyna,  Ternate,  and  in  many  of  the  Molucca  Islands.  When 
young  it  has  something  of  the  aspect  of  a  young  cedar,  the  wood  of 
which  it  is  said  to  resemble.  It  is  occasionally  cultivated  in  the 
hot-houses  of  curious  persons;  but  is  of  little  value  except  for  its 
resin,  which,  when  pure,  is  white,  clear,  and  brittle  as  glass,  but  in 
time  becomes  amber-coloured. 

Its  timber  is  represented  to  be  light  and  of  interior  quality,  wholly 
unfit  for  any  situation  exposed  to  wet,  but  answering  tolerably  well 
for  in-door  purposes. 


The  Kawrie  Pine  {Agathis  Australia)  grows  only  in  New  Zealand,  in 
the  forests  of  which  it  attains  a  considerable  height,  with  a  straight 
clean  stem,  which  from  its  lightness  and  toughness,  has  been  found 
well  calculated  for  the  masts  of  ships.  It  is  distinguished  from  the 
Dammar  Pine  by  its  narrower  and  more  acute  leaves,  and  by  its  more 
rapid  mode  of  growth. 

AGATHOPHY'LLUM  (from  ayadbs,  good,  and  <pvA\ov,  a  leaf),  a 
genus  of  plants  belonging  to  the  natural  order  Lauraccce,  one  species 
of  which,  the  A.  anomaticum,  yields  the  clove-nutmegs  of  Madagascar. 

AGATHO'TES  (from  i.yaf)6rr)s,  goodness),  a  genus  of  plants  belong- 
ing to  the  natural  order  Gentianacece.  It  is  distinguished  by  having  a 
rotate  4 -parted  corolla,  with  two  pores  at  the  base  of  each  segment. 
A.  chirayta  is  a  well-known  species,  a  native  of  Nepaul,  Kumaon,  and 
the  Himalayas.  The  specific  name  is  an  imitation  of  the  Sanscrit  and 
Bengalee  names.  This  plant  has  been  known  for  a  great  length  of  time 
as  a  remedy  in  India,  but  has  only  recently  been  introduced  into 
European  practice.  It  is  an  annual  plant,  about  three  feet  high, 
flowering  in  the  rainy  season.  The  whole  plant  is  taken  up,  and  the 
proper  time  for  collecting  it  is  just  when  the  flowers  begin  to  wither. 
When  dried  it  has  an  intensely  but  agreeable  bitter  taste,  and  is  destitute 
of  aroma.  The  _  root  is  possessed  of  the  greatest  bitterness.  The 
bitter  principle  is  readily  imparted  to  water  and  to  alcohol.  [Chirayta, 
Eng.  Ctc,  hi  Arts  and  Sc.  Div.] 

AGA'VE,  a  genus  of  plants  belonging  to  the  natural  order, 
Amaryllidacea;.  The  species  are  known  by  the  name  of  American 
Aloes,  and  produce  clusters  of  long  stiff  fleshy  leaves,  collected  in  a 
circle  at  the  top  of  a  very  short  stem,  and  bearing  flowers  in  a  long 
terminal  woody  scape.  With  Doryanthes  and  Yucca  it  forms  in  the 
natural  order  Amaryllidacea!  an  instance  of  high  development  both  in 
vegetation  and  fructification,  compared  with  what  is  more  generally 
characteristic  of  that  tribe.  If  a  Crinum  or  an  Amaryllis  had  the 
stem  elongated  into  a  woody  trunk,  instead  of  being  contracted  into  a 
short  disk,  lying  at  the  bottom  of  a  scaly  bulb,  the  affinity  between 
them  and  Agave  would  at  once  be  obvious. 

There  are  many  species  of  this  genus,  one  only  of  which  requires  to 
be  mentioned. 

Agave  Americana,  or  the  American  Aloe,  is  a  plant  which,  when  full 
grown,  has  a  short  cylindrical  woody  stem,  which  is  terminated  by 


American  Aloe  [Agave  Americana). 

hard,  fleshy,  spiny,  sharp-pointed,  bluish  green  leaves,  about  six  feet 
long,  and  altogether  resembling  those  of  the  arborescent  aloes.  Each 
of  these  leaves  will  continue  to  exist  for  many  years,  so  that  but  a 
small  number  have  withered  away  by  the  time  the  plant  has  acquired 
its  full  maturity.  It  is  commonly  supposed  that  this  occurs  only  at 
the  end  of  one  hundred  years ;  but  this,  like  many  other  popular 
opinions,  is  an  error ;  the  period  at  which  the  Agave  arrives  at 
maturity  varying,  according  to  circumstances,  from  ten  to  fifty,  or 
even  seventy  years.  In  hot  or  otherwise  favourable  climates,  it  grows 
rapidly,  and  arrives  sooner  at  the  term  of  its  existence  ;  but  in  colder 
regions,  or  under  the  care  of  the  gardener,  where  it  is  frequently 
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impracticable  to  attend  to  all  the  circumstances  that  accelerate  its 
development,  it  requires  the  longest  period  that  has  been  assigned  to 
it.  Having  acquired  its  full  growth,  it  finally  produces  its  gigantic 
flower-stem,  after  which  it  perishes.  This  stem  is  sometimes  as  much 
as  40  feet  high,  and  is  surrounded  with  a  multitude  of  branches 
arranged  in  a  pyramidal  foxm,  with  perfect  symmetry,  and  having  on 
their  points  clusters  of  greenish-yellow  flowers,  which  continue  to  be 
produced  for  two  or  three  months  in  succession.  The  native  country 
of  the  American  Aloe  is  the  whole  of  America  within  the  tropics, 
from  the  plains  nearly  on  a  level  with  the  sea,  to  stations  upon  the 
mountains  at  an  elevation  of  between  9000  and  10,000  feet.  From 
these  regions  it  has  been  transferred  to  almost  every  other  temperate 
country  ;  and  in  Italy,  Sicily,  and  Spain,  it  has  already  combined  with 
the  date  and  the  palmetto  to  give  a  tropical  appearance  to  European 
scenery. 

Independently  of  its  beauty  and  curiosity,  this  plant  is  applicable 
to  many  useful  purposes.  Its  sap  may  be  made  to  flow  by  incisions 
in  the  stem,  and  furnishes  a  fermented  liquor  called  by  the  Mexicans 
Pulque  ;  from  this  an  agreeable  ardent  spirit,  called  Vino  Mercal  is 
distilled.  The  fibres  of  its  leaves  form  a  coarse  kind  of  thread,  and 
are  brought  to  this  country  under  the  name  of  Pita  Flax  ;  the  dried 
flowering  stems  are  an  almost  impenetrable  thatch  ;  an  extract  of  the 
leaves  is  made  into  balls,  which  will  lather  water  like  soap  ;  the  fresh 
leaves  themselves  cut  into  shoes  are  occasionally  given  to  cattle  ;  and, 
finally,  the  centre  of  the  flowering  stem  split  longitudinally  is  by  no 
means  a  bad  substitute  for  a  European  razor-strop,  owing  to  minute 
particles  of  silica  forming  one  of  its  constituents. 

AGE.  The  term  of  human  existence  is  divisible  into  distinct 
periods,  each  of  which  is  distinguished  by  characters  peculiar  to  itself. 
These  characters,  as -far  as  they  are  external,  are  obvious  to  every  one ; 
but  these  external  characters  depend  on  internal  states  which  are  not 
obvious,  and  which  have  been  discovered  only  by  careful  and  perse- 
vering research.  And  the  curious  and  interesting  facts  which  those 
researches  have  disclosed,  show  that  the  different  epochs  into  which 
life  is  divided  are  not  arbitrary  distinctions,  but  arise  naturally  out  of 
constitutional  differences  in  the  system,  dependent  on  different 
physiological  conditions.  The  natural  epochs  of  human  life  are  six, 
namely,  the  period  of  infancy,  childhood,  boyhood  or  girlhood,  adol- 
escence, manhood  or  womanhood,  and  old  age.  The  space  of  time 
included  in  the  first  four  of  these  periods  is  fixed.  In  all  persons  after 
the  lapse  of  a  certain  number  of  years,  a  definite  change  in  the  system 
uniformly  takes  place,  in  consequence  of  which  the  peculiarities  which 
distinguish  one  period  give  place  to  those  which  characterise  the 
succeeding.  Thus  the  period  of  infancy,  commencing  at  birth,  extends 
to  the  end  of  the  second  year,  the  point  of  time  at  which  the  first 
dentition  is  completed  :  the  period  of  childhood,  commencing  at  the 
close  of  the  second  year,  extends  to  the  termination  of  the  seventh  or 
eighth  year,  the  point  of  time  at  which  the  second  dentition  is  com- 
pleted :  the  period  of  boyhood  or  girlhood  extends  from  the  seventh 
or  eighth  year  to  the  commencement  of  the  age  of  puberty  ;  that  is, 
in  general,  in  this  country,  in  the  female,  from  the  twelfth  to  the 
fourteenth  year,  and  for  the  male,  from  the  fourteenth  to  the  sixteenth 
year  :  the  period  of  adolescence  extends  from  the  commencement  of 
the  period  of  puberty  to  the  twentieth  year  of  the  female,  and  the 
twenty-fourth  of  the  male  :  the  period  of  womanhood  extends  from 
the  twentieth,  and  of  manhood,  from  the  twenty-fourth  year,  to  an 
age  neither  determined  nor  determinable  with  any  degree  of  exactness ; 
because  the  point  of  time  at  which  mature  age  lapses  into  old  age 
differs  in  every  individual.  It  differs  in  many  cases  by  a  considerable 
number  of  years  ;  and  it  differs  according  to  primitive  constitution,  to 
the  management  of  early  infancy  and  childhood  ;  according  to  regimen, 
exercise,  occupation  physical  and  mental,  and  the  several  other 
circumstances  included  under  the  general  term  '  mode  of  life.' 

It  is  an  observation  familiar  to  every  one,  that  some  persons  are 
older  at  fifty  than  others  are  at  seventy,  while  instances  every  now 
and  then  occur  in  which  an  old  man  who  reaches  his  hundredth  year 
retains  as  great  a  degree  of  juvenility  as  the  majority  of  those  who 
attain  to  eighty.  The  period  extending  from  the  age  of  thirtyor  forty 
to  that  of  extreme  old  age  is  then  the  only  variable  period  in  the  term 
of  human  existence ;  the  only  period  not  fixed  by  limits  which  it  is 
beyond  the  power  of  man  materially  to  extend  or  abridge. 

The  changes  which  take  place  in  the  system  at  the  different  epochs 
of  life  consist  of  changes  in  the  physical  condition  of  the  body,  and 
are  intimately  connected  with  and  mainly  dependent  on  the  operation 
of  a  principle  of  consolidation,  the  influence  of  which,  commencing  at 
the  first  moment  of  existence,  continues,  without  intermission,  until 
the  last  moment  of  life.  By  this  principle  the  body  is  changed,  first 
from  the  state  of  a  fluid  into  that  of  a  solid ;  and  next,  from  a  soft 
and  tender  solid,  into  a  solid  which  slowly,  imperceptibly,  but  never- 
theless uninterruptedly,  increases  in  firmness  and  hardness. 

When  first  the  human  embryo  becomes  distinctly  visible,  it  is 
almost  wholly  fluid,  consisting  only  of  a  soft  gelatinous  pulp. 
[Fcetus.]  In  this  gelatinous  pulp  solid  substances  are  formed,  which 
gradually  increase,  and  are  fashioned  into  organs.  These  organs,  in 
their  rudimentary  state,  are  soft  and  tende:-,  but,  in  the  progress  of 
then  development,  constantly  acquiring  a  greater  number  of  solid 
particles,  the  cohesion  of  which  progressively  increases,  the  organs  at 
length  become  dense  and  firm.    As  the  soft  solids  augment  in  bulk 


and  density,  bony  particles  are  deposited,  sparingly  at  first  and  in 
detached  masses,  but  accumulating  by  degrees :  these,  too,  are  at 
length  fashioned  into  distinct  osseous  structures,  which,  extending  in 
every  direction,  until  they  touch  at  every  point,  ultimately  foim  the 
connected  bony  frame-work  of  the  system.  This  bony  fabric,  like  the 
soft  solid,  tender  and  yielding  at  first,  becomes  by  degrees  firm  and 
resisting,  fitted,  as  it  is  designed,  to  be  the  mechanical  support  of  the 
body,  and  the  defence  of  all  the  vital  organs. 

While  the  osseous  system  is  thus  extending  in  every  direction,  and 
everywhere  increasing  in  compactness,  the  progressive  consolidation 
of  the  body  is  equally  manifest  in  all  the  tissues  which  are  composed 
of  the  cellular  membrane  as  well  as  in  all  those  which  possess  a  fibrous 
nature.  The  membranes,  the  ligaments,  the  tendons,  the  cartilages, 
gradually  increase  in  firmness  and  elasticity,  and  proportionally 
diminish  in  flexibility  and  extensibility ;  and  this  change  takes  place, 
to  a  considerable  extent,  in  the  muscular  fibre  also,  as  is  manifest  from 
the  toughness  of  the  flesh  of  animals  that  are  used  for  food,  the  degree 
of  which  every  one  knows  is  in  proportion  to  the  age  of  the  animal ; 
and  from  the  conversion  in  extreme  old  age,  in  many  parts  of  the 
body,  of  muscle  into  tendon,  a  denser  material  being  substituted  for 
the  proper  muscular  fibre. 

The  steady  and  increasing  operation  ofthe  principle  of  consolidation 
is  still  more  strikingly  manifest  in  the  deposition,  as  age  advances,  of 
bony  matter  in  tissues  and  organs  to  which  it  does  not  naturally 
belong,  and  the  functions  of  which  it  immediately  impairs  and 
ultimately  destroys.  The  textures  in  which  these  osseous  depositions 
most  commonly  take  place  are  membranes,  tendons,  cartilages,  and 
the  coverings  of  the  viscera,  but  above  all  the  coats  of  the  blood-vessels, 
in  consequence  of  which  these  highly  flexible,  elastic,  and  moveable 
organs  become  firm,  rigid,  and  immoveable.  But  even  when  not 
converted  into  bone,  several  of  these  structures  lose  their  flexibility 
with  advancing  age,  and  acquire  an  increasing  degree  of  rigidity.  This 
is  strikingly  manifest  in  all  the  parts  of  the  apparatus  of  locomotion  ; 
in  the  joints,  the  mechanical  contrivances  for  facilitating  motion,  and 
"in  the  muscular  fibre,  the  generator  of  the  power  by  which  motion  is 
produced.  The  joints  in  old  age  are  less  pliable,  less  elastic,  and  more 
rigid  than  in  youth ;  first,  because  tfte  ligamentous  and  cartilaginous 
structures  of  which  they  are  composed  are  more  dense  and  firm ;  and, 
secondly,  because  the  oily  matter  which  lubricates  them,  and  which 
renders  their  motions  easy  and  springy,  is  secreted  in  less  quantity, 
and  of  inferior  quality.  Induration  and  proportionate  deterioration 
take  place  then  in  the  muscular  fibre,  the  origin  of  the  motive  power, 
and  in  the  joint,  the  instrument  by  which  the  operation  of  the  motive 
power  is  facilitated ;  and  consequently  the  movements  become  slower, 
feebler,  less  steady,  less  certain,  and  less  elastic. 

But  among  all  the  changes  induced  in  the  body  by  the  progress  of 
age,  none  is  more  remarkable,  or  has  a  greater  influence  in  diminishing 
the  energy  of  the  actions  of  the  economy,  and  in  causing  the  ultimate 
termination  of  all  those  actions  in  death,  than  the  change  that  takes 
place  in  the  minute  blood-vessels.  The  ultimate  divisions,  or  the 
smallest  branches  of  the  arteries  and  veins,  the  capillary  vessels,  as 
they  are  termed,  are  exceedingly  abundant  in  the  early  periods  of  life, 
and  are  as  active  as  they  are  numerous.  The  capillary  arteries,  the 
masons  and  architects  of  the  system,  by  the  agency  of  which  all  the 
structures  are  built  up,  and  all  the  parts  of  the  body  grow  and  are 
developed,  are  numerous  and  active  in  the  early  stages  of  life,  while 
they  are  carrying  on  and  completing  the  organisation  of  the  frame. 
But  from  infancy  to  childhood,  from  childhood  to  youth,  from  youth 
to  maturity,  and  from  maturity  to  old  age,  the  number  and  activity  of 
these  vessels  progressively  diminish.  Their  coats,  like  other  soft 
solids,  increase  in  density  and  rigidity  ;  then  diameter  contracts,  many 
of  them  become  completely  impervious  and  ultimately  disappear. 
The  diameter  of  the  capillary  veins,  on  the  contrary,  enlarges.  The 
coats  of  the  veins,  originally  thinner  than  those  of  the  arteries,  instead 
of  thickening  and  contracting,  seem  rather  to  grow  thinner  and  more 
dilatable  :  hence  their  fulness,  their  prominence,  their  more  tortuous 
course,  and  their  greater  capacity.  At  the  two  extreme  periods  of 
life  the  quantity  of  blood  contained  in  these  two  sets  of  vessels  is 
completely  inverted.  In  infancy,  the  proportion  of  blood  contained 
in  the  capillary  arteries  is  greater  than  that  contained  in  the  capillary 
veins ;  in  youth,  this  disproportion  is  diminished ;  at  the  period  of 
maturity,  the  quantity  in  one  set,  nearly  if  not  exactly  balances  that 
in  the  other ;  in  advanced  age,  the  preponderance  is  so  great  in  the 
veins,  that  these  vessels  contain  probably  two-thirds  of  the  entire  mass 
This  difference  in  the  distribution  of  the  blood,  at  the  different  epochs 
of  life,  affords  an  explanation  of  several  important  phenomena 
connected  with  health  and  with  disease.  It  shows,  for  example,  why 
the  body  grows  with  so  much,  rapidity  at  the  early  periods  of  life ; 
why  it  remains  stationary  at  the  period  of  maturity ;  why  it  diminishes 
in  bulk  as  age  advances ;  why  a  plethoric  state  of  the  system  affects 
the  arteries  in  youth,  the  veins  in  age  ;  why  hemorrhage,  or  a  flow  of 
blood,  is  apt  to  proceed  in  the  young  from  the  arteries,  and  in  the 
aged  from  the  veins ;  and  so  on. 

The  growth  of  the  heart  does  not  keep  pace  with  the  extension  of 
the  sanguiferous  system,  nor  does  its  force  increase  with  the  augmenting 
density  and  resistance  of  the  solids ;  hence  there  is  a  disturbance  of 
the  balance  between  the  forces  of  propulsion  and  of  extension  which 
increases  with  advancing  age  ;  the  diminished  energy  of  the  heart  being 
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indicated  by  the  languor  and  slowness  of  the  pulse,  often  not  exceeding 
fifty  pulsations  in  a  minute,  and  sometimes  sinking  even  lower  than 
this.  Hence,  not  only  is  less  blood  sent  to  the  several  organs,  but  that 
which  is  sent  is  less  completely  acted  upon  by  the  air  in  respiration 
on  account  of  the  diminished  quantity  which  is  transmitted  through 
the  pulmonary  system  of  vessels ;  hence,  the  diminution  of  all  the 
secretions,  and  hence,  finally,  the  failure  of  the  function  of  digestion, 
the  source  of  the  materials  from  which  the  blood  itself  is  prepared  and 
its  losses  replenished. 

Upon  the  whole,  then,  it  is  clear  that  two  great  changes  take  place 
in  the  physical  condition  of  the  body  in  the  progress  of  age  ;  first,  a 
gradual  diminution  in  the  quantity  of  the  fluids,  both  of  the  eutire 
mass  contained  in  the  system,  and  of  the  proportionate  quantity 
contained  in  each  organ ;  and  secondly,  a  progressive  augmentation 
and  induration  of  the  solids.  With  this  change  in  the  physical  condition 
of  the  body  is  uniformly  combined  a  no  less  important  change  in  its 
vital  action.  Progressively  and  proportionally  as  the  solid  parts 
increase  in  density  and  rigidity,  they  decrease  in  irritability  and 
mobility  ;  that  is,  they  are  less  sensible  to  the  influence  of  stimulants, 
and  the  power  of  contraction  resident  in  the  muscular  fibre  is  less 
excitable. 

AGE  OF  ANIMALS.  It  is  often  a  matter  of  great  practical 
importance  to  possess  some  means  of  determining  the  age  of  animals. 
The  data  that  exist  at  present  are,  however,  very  inadequate  to 
determine  this  point.  Amongst  domestic  animals  the  age  may  be 
judged  of  by  the  presence,  absence,  or  change  of  certain  organs  in  the 
body. 

The  age  of  the  horse  is  known  principally  by  the  appearance  of  the 
incisor  teeth,  or,  as  they  are  technically  called,  the  nippers.  Of  these 
there  are  six  in  each  jaw,  broad,  thin,  and  trenchant  in  the  foal,  but 
with  flat  crowns  marked  in  the  centre  with  a  hollow  disk  in  the  adult 
animal.  The  foal-  or  milk-teeth  appear  fifteen  days  after  birth  ;  at  the 
age  of  two  years  and  a  half  the  middle  pair  drop  and  are  replaced  by 
the  corresponding  permanent  teeth  ;  at  three  years  and  a  half  the  two 
next,  one  on  each  side,  fall  and  are  likewise  replaced  ;  and  at  the  age 
of  four  years  and  a  half  the  two  external  incisors  of  the  first  set  drop 
and  give  room  to  the  corresponding  pair  of  permanent  teeth.  All 
these  permanent  nippers,  as  we  have  already  observed,  are  flattened 
on  the  crown  or  upper  surface,  and  marked  in  the  centre  with  a 
circular  pit  or  hollow,  which  is  gradually  defaced  in  proportion  as  the 
tooth  wears  down  to  a  level  with  its  bottom.  By  the  degree  of  this 
detrition,  or  wearing  of  the  teeth,  the  age  of  the  animal  is  determined, 
till  the  eighth  year,  at  which  period  the  marks  are  generally  effaced  ; 
but  it  is  to  be  observed  that  the  external  incisors,  as  appearing  a  year 
or  two  after  the  intermediate,  preserve  their  original  form  propor- 
tionally for  a  longer  period.  After  the  eighth  year  the  age  of  the 
horse  may  be  still  determined  for  a  few  years  longer  by  the  appearance 
and  comparative  length  of  the  canine  teeth  or  tushes.  These,  it  is  true, 
are  sometimes  wanting,  particularly  in  the  lower  jaw,  and  in  mares 
are  rarely  developed  at  all.  Those  of  the  under  jaw  appear  at  the  age 
of  three  years  and  a  half,  and  the  upper  at  four;  till  six  they  are 
sharp-pointed,  and  at  ten  they  appear  blunt  and  long,  because  the 
gums  begin  about  that  period  to  recede  from  their  roots,  leaving  them 
naked  and  exposed  ;  but  after  this  period  there  are  no  further  means 
of  judging  of  the  horse's  age,  excepting  from  the  comparative  size, 
bluntness,  and  discoloured  appearance  of  the  tushes.  The  duration 
of  the  horse's  life  seldom  surpasses  thirty  years,  though  there  have 
been  instances  recorded  in  which  it  is  said  to  have  extended  to  double 
that  period. 

In  cattle  with  horns,  the  age  is  indicated  more  readily  by  the  growth 
of  these  instruments  than  by  the  detrition  and  succession  of  the  teeth. 
The  deer  kind,  which  shed  their  horns  annually,  and  in  which,  with 
the  single  exception  of  the  rein-deer,  they  are  confined  to  the  male 
sex,  have  them  at  first  in  the  form  of  simple  prickets  without  any 
branches  or  antlers ;  but  each  succeeding  year  of  their  lives  adds  one 
or  more  branches,  according  to  the  species,  \ip  to  a  certain  fixed 
period,  beyond  which  the  age  of  the  animal  can  only  be  guessed  at 
from  the  size  of  the  horns  and  the  thickness  of  the  burr  or  knob 
at  then-  roots  which  connects  them  with  the  skull.  In  the  common 
stag,  the  pricket  or  first  hom  falls  during  the  second  year  of  the 
animal's  life,  and  is  replaced  by  one  with  a  single  antler,  and  called, 
from  this  circumstance,  the  fork.  This  again  falls  during  the  third 
year,  and  is  replaced  by  the  third  horn,  which,  as  well  as  the  fourth 
or  following  pair,  have  commonly  three  or  four,  and  sometimes  even 
five  branches.  In  the  same  manner  the  number  of  antlers  goes  on 
increasing  till  the  eighth  year  of  the  animal's  life,  beyond  which 
period  they  follow  no  fixed  rule,  though  they  still  continue  to  increase 
in  number,  particularly  towards  the  summit  of  the  horn,  where  they 
are  often  grouped  in  the  form  of  a  coronet,  and  in  this  state  they  are 
called  royal  antlers.  The  fallow-deer,  the  roe-buck,  and  others  of  this 
genus,  present  similar  phenomena ;  the  number  of  the  antlers  increases 
according  to  certain  fixed  rules  up  to  a  certain  period,  beyond  which 
the  age  can  only  be  determined,  as  in  the  stag,  by  the  comparative  size 
and  development  of  the  burr  and  shaft,  or  that  part  of  the  horn  from 
which  the  antlers  grow.  In  the  former  species,  the  prickets  of  the 
second  year  are  replaced  by  horns  bearing  two  antlers,  and  already 
beginning  to  assume  the  palmated  form  which  'distinguishes  them 
from  the  antlers  of  most  other  deer.    Afterwards  this  palm  increases 


in  breadth,  and  assumes  an  indented  form  on  the  superior  and 
posterior  borders  :  these  are  the  fourth  horns,  which  are  shed  in  the 
animal's  fifth  year,  and  are  replaced  by  others  in  which  the  palm  is 
cloven  or  subdivided  irregularly  into  distinct  parts,  so  that  the  horns 
of  old  animals  frequently  assume  a  great  diversity  and  singularity  of 
form.  From  this  period  the  horns  begin  to  shrink  in  size,  and  are 
even  said  to  end  in  becoming  simple  prickets  as  in  the  first  year. 

The  horns  of  oxen,  sheep,  goats,  and  antelopes,  which  are  hollow 
and  permanent,  are  of  a  very  different  form,  and  grow  in  a  different 
manner,  from  those  of  the  deer  kind.  These,  as  is  well  known, 
consist  of  a  hollow  sheath  of  horn,  which  covers  a  bony  core  or  process 
of  the  skull,  and  grows  from  the  root,  where  it  receives  each  year  an 
additional  knob  or  ring,  the  number  of  which  is  a  sure  indication  of 
the  animal's  age.  The  growth  of -the  horns  in  these  animals  is  by  no 
means  uniform  through  the  whole  year,  but  the  increase,  at  least  in 
temperate  climates,  takes  place  in  spring,  after  which  there  is  no 
further  addition  till  the  following  season.  In  the  cow  kind,  the  horns 
appear  to  grow  uniformly  during  the  first  three  years  of  the  animal's 
life ;  consequently,  up  to  that  age  they  are  peii'ectly  smooth  and 
without  wrinkles,  but  afterwards  each  succeeding  year  adds  a  ring  to 
the  root  of  the  hom,  so  that  the  age  is  determined  by  allowing  three 
years  for  the  point  or  smooth  part  of  the  hom  and  one  for  each  of  the 
rings.  In  sheep  and  goats  the  smooth  or  top  part  counts  but  for  one 
year,  as  the  horns  of  these  animals  show  their  first  knob  or  ring  in  the 
second  year  of  their  age  ;  in  the  antelopes  they  probably  follow  the 
same  rule,  though  we  have  very  little  knowledge  of  their  growth  and 
development  in  these  animals. 

There  are  very  few  instances  in  which  the  age  of  animals  belonging 
to  other  classes  can  be  determined  by  any  general  rules.  In  birds  it 
may  be  sometimes  done  by  observing  the  form  and  wear  of  the  bill ; 
and  some  pretend  to  distinguish  the  age  of  fishes  by  the  appearance  of 
their  scales,  but  their  methods  are  founded  on  mere  hypotheses,  and 
entitled  to  no  confidence.  The  age  of  the  whale  is  known  by  the  size 
and  number  of  lamina?  of  whale-bone,  which  increase  yearly,  and,  if 
observation  can  be  relied  upon,  would  sometimes  indicate  an  age  of 
three  or  four  hundred  years  for  these  animals. 

AGE  OF  TREES.  Plants,  like  animals,  are  subject  to  the  laws  of 
mortality,  and  seem  mostly  to  have  a  limited  period  for  their  existence. 

It  is  chiefly  to  annual  and  biennial  plants  that  what  may  be  called 
a  precise  period  of  duration  is  fixed ;  a  period  determined  by  the 
production  of  their  fruit,  and  not  capable  of  being  prolonged  beyond 
that  event,  except  by  artificial  means.  Plants  that  live  for  a  long  time 
belong  either  to  the  class  of  Endogens  or  Exogens. 

To  the  first  of  these  classes  belongs  the  Palm  Tr  ibe,  and  some  other 
tropical  trees.  There  is  scarcely  any  well-attested  evidence  of  these 
plants  ever  acquiring  any  considerable  age.  It  has  indeed  been 
supposed,  that  certain  Brazilian  cocoa-nut  palms  may  be  from  600  to 
700  years  old,  and  that  others  probably  attain  to  the  age  of  something 
more  than  300  years.  But  the  method  of  computing  the  age  of  palms, 
which  is  either  by  the  number  of  rings  externally  visible  upon  their 
rind  between  the  base  and  summit  of  the  stem,  or  by  comparing  the 
oldest  specimens,  the  age  of  which  is  unknown,  with  young  trees  of  a 
known  age,  is  entirely  conjectural,  and  not  founded  upon  sound 
physiological  considerations ;  besides  which,  the  date-palm  which  is 
best  known  to  Europeans,  does  not  at  all  justify  the  opinion  that 
palms  attain  a  great  age ;  the  Arabs  do  not  assign  it  a  greater  longevity 
than  from  two  to  three  centuries.  Independently  of  this,  the  mode 
of  growth  of  such  endogenous  trees  as  palms  seems  to  preclude  the 
possibility  of  their  existing  beyond  a  definite  period  of  no  great 
extent.  The  diameter  to  which- their  trunks  finally  attain  is  very 
nearly  gained  before  they  begin  to  lengthen,  and  afterwards  all  this 
new  woody  matter,  which  every  successive  leaf  necessarily  produces 
during  its  development,  is  insinuated  into  the  centre.  The  consequence 
of  this  is,  that  the  woody  matter  previously  existing  in  the  centre  is 
displaced  and  forced  outwards  towards  the  circumference.  As  this 
action  is  constantly  in  progress,  the  circumference,  which  in  the 
beginning  was  soft,  becomes  gradually  harder  and  harder,  by  the 
pressure  from  within  outwards,  till  at  last  it  is  not  susceptible  of  any 
further  compression.  After  this  has  occurred,  the  central  parts  will 
gradually  solidify  by  the  incessant  production  of  new  wood,  which 
thrusts  outwards  the  older  wood,  till  at  last  the  whole  stem  must 
become  equally  hard,  and  no  longer  capable  of  giving  way  for  the 
reception  of  new  matter;  for  what  has  once  been  formed  always 
remains,  and  is  never  absorbed  by  surrounding  parts.  It  is  probable, 
for  this  reason,  that  endogenous  trees,  such  as  palms,  attain  no 
considerable  age,  and  that  the  duration  of  their  existence  must  be 
absolutely  fixed  in  each  species  by  the  power  they  may  respectively 
have  of  permitting  the  descent  of  woody  matter  down  their  centre. 

In  exogenous  trees  it  is  quite  the  reverse,  and  to  then-  existence  no 
limited  duration  can  be  assigned.  In  consequence,  first,  of  the  new 
woody  matter  which  is  constantly  formed  beneath  the  bark  near  the 
circumference  of  their  trunk,  and,  secondly,  of  the  bark  itself  being 
capable  of  indefinite  distention,  no  compression  is  exercised  by  the 
new  parts  upon  those  previously  formed ;  on  the  contrary,  the  bark  is 
incessantly  giving  way  to  make  room  for  the  wood  beneath  it,  while 
the  latter  is,  in  consequence,  only  glued,  as  it  were,  to  what  succeeds 
it,  without  its  own  vital  powers  being  in  any  degree  impaired  by 
compression,    It  is  in  the  newly-formed  wood  that  the  greatest  degree 
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of  vitality  resides  :  in  the  old  wood  near  the  centre  life  in  time 
becomes  extinct ;  but  as  each  successive  layer  possesses  an  existence  in 
a  great  degree  independent  of  that  which  preceded  it,  the  death  of 
the  central  part  of  an  exogenous  tree  is  by  no  means  connected 
with  any  diminution  of  vitality  in  the  circumference.  Hence  it  is  that 
hollow  trees  are  often  so  healthy ;  and  that  trees  in  the  most  vigorous 
state  are  often  found  decayed  at  the  heart  without  any  external  sign, 
as  timber-merchants  frequently  discover  to  their  cost.  Of  the  many 
remarkable  cases  upon  record  of  aged  trees  the  following  are  among 
the  more  interesting  : — 

At  Ellerslie,  the  birth-place  of  Wallace,  three  miles  to  the  south- 
west of  Paisley,  stands  an  oak,  in  the  branches  of  which  tradition 
relates  that  on  one  occasion  that  chieftain  concealed  himself  with  three 
hundred  of  his  followers.  However  improbable  the  latter  circumstance 
may  be,  it  is  at  least  certain  that  the  tree  may  well  have  been  a 
remarkable  object  even  at  the  period  assigned  to  it  by  tradition, 
namely,  in  the  beginning  of  the  14th  century;  and  if  so,  this 
individual  must  be  at  least  700  years  old.  Its  branches  are  said  to 
have  once  covered  a  Scotch  acre  of  ground ;  but  its  historical  interest 
has  rendered  it  a  prey  to  the  curiosity  of  the  stranger,  and  its  limbs 
have  gradually  disappeared  till  little  remains  except  its  trunk. 


The  Wallace  Oak. 

Of  ancient  yews  several  authentic  instances  can  be  named.  At 
Ankerwyke  House,  near  Staines,  is  a  yew  older  than  the  meeting  of  the 
English  barons  at  Runnymede,  when  they  compelled  King  John  to 
grant  Magna  Charta.  This  tree,  at  3  feet  from  the  ground,  measures 
9  feet  3  inches  in  diameter ;  and  its  branches  overshadow  a  circle  of 


The  Ankerwyke  Yew. 
207  feet  in  circumference.  The  yews  of  Fountains'  Abbey,  in  Yorkshire, 
are  probably  more  than  1200  years  old,  and  to  others  an  age  of  from 
2500  to  3000  years  has  been  assigned. 
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Even  this  degree  of  antiquity  is,  however,  much  less  than  that  of 
the  Baobab  trees  of  Africa,  estimated  by  Adanson  at  5150  years  ;  and 
the  deciduous  cypress  of  Chapultepec  in  Mexico,  which  the  younger 
De  Candolle  considers  still  older. 

The  following  list  of  old  trees  is  from  Moquin  Tandon's  '  Terato- 
logic Vegdtale  : ' — 

There  are  known — 


Palms  of        •       •       .  ■ 

.                        juu,  ouu  ycais. 

Cercis         •       •       ■  ■ 

300 

Chirodendvon  .... 

•  327 

TTTmiTC  M'lm\ 

unnus  ^iMinj  ... 

355  || 

Cupressus  (Cypress)  • 

•  388 

Ilcdcra (Ivy)  ... 

•                                     448  ,, 

Acer  (Maple)  ...  * 

516 

Larix  (Larch)      .       .  . 

203,  576 

Castanea  (Chestnut) 

360,  626  „ 

Citrus  (Oranges,  Lemons,  &c.) 

400,  509,  640  „ 

Platanns  (Plane) 

720  „ 

Cedrus  (Cedar) 

200,  800  „ 

Juglans  (Walnut) 

900  „ 

Tilia  (Lime) 

364,  530,  800,  825,  1076  ,, 

Abies  (Spruce) 

1200  „ 

Quercus  (Oak) 

.    600,  800,  860,  1000,  1600  „ 

Olca  (Olive)  .... 

700,  1000,  2000  „ 

Taxus  (Yew) 

1214,  1466,  2588,  2880  „ 

Schubertia  .... 

3000,  4000  ,, 

Lcguminosoc 

2052,  4104  „ 

Adansonia  (Baobab) 

6000  „ 

Draca?na  (Dragon  Tree) 

6000  ,, 

The  way  in  which  the  age  of  some  of  these  specimens  has  been  com- 
puted is  twofold  :  firstlj',  by  comparing  them  with  other  old  specimens, 
the  rate  of  growth  of  which  is  known ;  and  secondly,  by  cutting 
out  a  portion  of  their  circumference,  and  counting  the  number  of 
concentric  rings  that  are  visible.  For  in  exogenous  trees  the  woody 
cylinder  of  one  year  is  divided  from  the  succeeding  one  by  a  denser 
substance,  which  marks  distinctly  the  line  of  separation  of  the  two 
years. 

In  the  course  of  inquiries  into  the  method  of  computing  the  age  of 
ancient  trees,  a  discovery  has  been  made  of  some  importance  to  timber 
growers,  inasmuch  as  it  shows  that  those  who  plant  for  profit  alone 
should  not  allow  their  trees  to  grow  beyond  a  certain  number  of  years, 
varying  according  to  species  :  for  it  has  been  found  that  so  far  are 
exogenous  trees  from  continuing  always  to  increase  in  diameter  at  the 
same  rate,  that  every  kind  diminishes  in  its  rate  of  growth  after  a 
certain  age  : — the  oak,  for  example,  between  its  fortieth  and  its  sixtieth 
year,  the  elm  after  its  fiftieth,  the  spruce-fir  after  its  fortieth,  and  the 
yew  probably  after  its  sixtieth.  With  reference  to  this  subject,  Pro- 
fessor De  Candolle  has  constructed  a  table  of  rate  of  growth,  which  we 
subjoin. 


Table  of  the  rate  of  Increase  in  Diameter  of  certain  Exogenous 

Trees,  expressed  in  lines. 

Quercus 
peduncu- 
lata,  130 
years  old. 

Quercua 
sessili- 
flnra,  210 

years  old. 

Quercus 
sessili- 
flora,333 
years  old. 

Larch-Fir, 
263  years 
old. 

Elm 
333  years 
old. 

Spruce- 
Fir,  120 
years  old. 

Tew 
71  years 
old. 

Yrs. 

Yrs. 

1 

to  10 

54 

10 

18 

48 

16 

41 

8 

10 

.  20 

62 

16 

33 

61 

44 

54 

"i 
12 

20 

.  30 

54 

22J 

39| 
38 

58 

58i 

52 

30 

.  40 

60 

12 

72 

72 

45 

i°i 

40 

.  50 

48 

IH 

23 

46 

88 

35| 

7 

50 

.  60 

44 

14 

12J 

57 

74 

36 

12J 

60 

.  70 

56 

101 
11 

9 

'  46 

78| 

18 

8 

70 

.  80 

44 

H 

29 

66 

17 

80 

.  90 

32 

H 

30 

59 

13 

90 

.  100 

32 

n 

8 

24 

45 

13 

100 

.  110 

30 

H 

H 

32 

30 

22 

110 

.  120 

36 

9 

8§ 

26 

30 

22 

120 

.  130 

30 

9 

s" 

20J 

24 

130 

.  140 

H 

10 

22 

24 

1-10 

.  150 

10 

8 

23 

18 

156 

.  160 

8| 

si 

21 

19 

160 

.  170 

9 

9 

20 

m 

170 

.  180 

10 

8 

19 

23" 

ISO 

.  190 

9 

8 

18 

30 

190 

.  200 

9 

21 

34 

200 

.  210 

9 

8 

22 

34 

210 

.  220 

7 

22£ 

26 

220 

.  230 

6 

21 

36 

230 

.  240 

8 

22 

28 

240 

.  250 

8 

20J 

26 

250 

.  260 

71 

24 

260 

.  270 

8* 

l'i 

270 

.  280 

8 

26 

280 

.  290 

H 

28 

290 

.  300 

sh 

29 

300 

.  310 

9" 

16 

310 

.  320 

8 

16| 

320 

.  330 

8 

2l" 
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_  AGENEIOSES,  in  Ichthyology,  a  genus  of  Abdominal  Malacoptery- 
gious  fishes,  separated  from  the  Silurcs  by  Lacepede,  and  containing 
two  species,  both  from  the  fresh-water  lakes  and  rivers  of  Surinam. 
AGGERZEEN.    [Antilopeje,  Strepsiceros.] 

AGILA-WOOD.  [AQUILAEIACE2E.] 

AGNO'STUS,  the  remarkable  fossil  genus  of  Crustacea  usually  found 
vrith  Asaplius  Buchii  and  other  trilobites  in  the  lower  Palseozoic  strata. 
(Brongniart.)  Called  Battus  by  Dalman.  It  abounds  near  Llandeilo 
and  Christiania. 

AGNOTHE'RIUM,  a  fossil  genus  of  Mammalia.  (Kaup.) 

A'GONUS,  in  Ichthyology,  a  genus  of  Acanthopterygious  fishes, 
first  separated  from  the  Cotti  by  Bloch,  and  afterwards  adopted,  by 
Lacepede  and  Pallas,  imder  the  different  names  of  Aspidophorus  and 
Phalangites.  The  greater  number  of  the  species  belonging  to  the  genus 
Agonus  are  found  in  the  northern  Pacific  Ocean,  particularly  along  the 
coast  of  Japan,  and  northward  as  far  as  Behring's  Straits.  They  are 
all  of  diminutive  size,  never  exceeding  nine  or  ten  inches  in  length,  and 
are  nowhere  used  as  an  article  of  human  food.    One  species  only,  the 


Agonus  Accipcnscrinus. 
Pogge  (A.  Earoprvus),  inhabits  our  own  coast,  as  well  as  the  coasts  of 
Prance,  Holland,  Iceland,  and  even  Greenland  ;  it  is  also  found  in  the 
Baltic,  but,  according  to  Baron  Cuvier,  never  in  the  Mediterranean, 
though  Brunnich  expressly  affirms  the  contrary.  (Histoire  Naturellc 
de  Poissons,  of  Baron  Cuvier  and  M.  Valenciennes.) 

AGOUTI  (Dasyprocta,  Illiger ;  Chloromys,  F.  Cuvier),  in  Zoology,  a 
genus  of  animals  belonging  to  the  class  Mammalia  and  order  Rodentia. 

The  most  prominent  zoological  characters  of  the  Agoutis  are  found 
in  the  nature  and  conformation  of  the  feet  and  toes.  The  toes  are 
provided  with  large  powerful  claws,  and  yet  the  animals  make  no  use 
of  them  in  digging  or  bun-owing ;  they  are  pretty  long  and  perfectly 
separate  from  one  another,  enabling  them  to  hold  their  food  between 
their  fore-paws,  and  in  this  manner  to  convey  it  to  their  mouth.  Like  all 
other  animals  which  are  thus  accustomed  to  use  the  fore-paws  as  hands, 
they  have  a  habit  of  sitting  upright  upon  their  hind-quarters  to  eat, 
and  frequently  also  assume  the  same  position  when  they  would  look 
around  them,  or  are  surprised  by  any  unusual  sound  or  occurrence.  Their 
food  is  exclusively  of  a  vegetable  nature,  and  consists  most  commonly 
of  wild  yams,  potatoes,  and  other  tuberous  roots  :  in  the  islands  of  the 
different  West  India  groups  they  are  particularly  destructive  to  the 
sugar-cane,  of  the  roots  of  which  they  are  extremely  fond.  The  planters 
employ  eveiy  artifice  for  destroying  them,  so  that  at  present  they  have 
become  comparatively  rare  in  the  sugar  islands,  though  on  the  first 
settlement  of  the  Antilles  and  Bahamas  they  are  said  to  have  swarmed 
in  such  countless  multitudes  as  to  have  constituted  the  principal  article 
of  food  for  the  Indians.  They  were  the  largest  quadrupeds  indigenous 
in  these  islands  upon  their  first  discovery.  The  same  rule  of  geogra- 
phical distribution  holds  good  generally  in  other  cases,  namely,  that  where 
groups  of  islands  are  detached  at  some  distance  from  the  mainland  of 
a  particular  continent,  the  smaller  species  of  inhabitants  are  usually 
found  spread  over  both,  whilst  the  larger  and  more  bulky  are  confined, 
to  the  mainland  alone,  and  are  never  found  to  be  indigenous  in  the 
small  insulated  lands. 

Though  the  Agoutis  use  their  fore-paws  as  hands  to  hold  their  food 
whilst  they  eat,  yet  their  toes  are  nevertheless  rigid  and  inflexible, 
and  their  claws  large,  blunt,  and  nearly  straight.  They  are  conse- 
quently deprived  of  the  power  of  ascending  trees ;  and  as  they  also 
do  not  construct  burrows,  they  wander  at  large  among  the  woods, 
sheltering  themselves  beneath  fallen  timber,  or  in  the  hollow  of  some 
decayed  tree.  Here  they  produce  and  nurture  their  young,  bringing 
forth,  according  to  some  accounts,  three  or  four  times  in  the  year ; 
according  to  others,  never  having  more  than  a  single  litter  in  the  same 
season,  and  even  that  consisting  of  not  more  than  two  or  three  indi- 
viduals. It  is  probable,  however,  from  the  amazing  numbers  of  these 
animals  found  in  all  the  hotter  parts  of  South  America,  notwithstand- 
ing the  destruction  made  among  them  by  small  carnivorous  animals, 
as  well  as  by  the  Indians,  and  likewise  from  the  close  affinity  which 
they  bear  to  the  hare  and  rabbit  of  our  own  country,  that  the  Agoutis 
are  tolerably  prolific.  The  young  are  brought  forth  with  their  eyes 
closed,  as  in  the  case  of  most  of  the  Rodentia  and  Carnivora  ;  but  they 
are  covered  with  hair,  or  rather  small  bristles  of  the  same  colour  as 
the  mother :  they  soon  acquire  the  use  of  their  limbs,  and  learn  to 
shift  for  themselves. 

The  hind  legs  of  the  Agoutis  are  considerably  longer  than  the  fore, 
and  their  pace  is  tolerably  rapid  for  a  short  distance.  But  they  seldom 
trust  to  speed  of  foot  for  their  safety,  but  seek  for  shelter  and  security 
in  the  first  hollow  tree,  or  under  the  first  rock  they  meet  with.  Here 
they  allow  themselves  to  be  captured,  without  any  other  complaint  or 
resistance  than  the  emission  of  a  sharp  plaintive  note.  The  head  of 
the  Agouti  is  large,  the  forehead  and  face  convex,  the  nose  swollen  and 
tubsrous,  the  ears  round,  short,  and  nearly  naked,  and  the  eyes  large 
and  black.    The  hair  is  annulated  in  different  degrees  with  black, 


yellow,  and  green  ;  it  is  generally  coarse  and  bristly,  like  the  weak 
spines  of  a  hedgehog,  though  in  one  species  it  approaches  in  fineness 
to  the  fur  of  the  rabbit ;  the  tail  is  most  commonly  a  mere  naked 
stump  or  tubercle,  which  in  the  Acouchy  alone  attains  any  apparent 
length,  and  is  covered  with  a  few  short  scattered  hairs.  The  teeth  are 
twenty  in  all ;  namely,  two  incisors  and  eight  molars,  four  on  each 
side,  in  each  jaw.  The  latter  are  all  nearly  of  the  same  size,  oval  in 
figure,  and  with  flat  crowns,  which  exhibit  the  different  convolutions 
of  the  enamel  as  it  penetrates  the  softer  materials  of  which  the  body 
of  the  tooth  is  composed.  It  is  impossible  from  mere  description  to 
convey  an  idea  of  the  intricate  figures  which  these  convolutions  assume ; 
and  we,  therefore,  refer  to  the  annexed  figure,  where  a  and  6  in  the 
diagram  represent  respectively  the  upper  and  lower  jaws,  and  the 
figures  1,  2,  and  3,  the  appearances  of  the  teeth  at  different  ages,  or 
after  different  degrees  of  trituration  :  No.  3,  representing  the  teeth 
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Teeth  of  the  Agouti,  from  Cuvicr's  'Dents  des  Mammlferes.' 


shortly  after  they  begin  to  wear  ;  No.  2,  their  intermediate  state ;  and 
No.  1,  when  very  much  worn.  The  teeth  are  exclusively  adapted  for 
vegetable  food ;  they  are  essentially  formed  for  grinding  and  bruising, 
not  for  cutting  and  tearing.  '  The  stomach  and  intestines  therefore, 
which  are  always  in  harmony  with  the  organs  of  mastication,  are  fitted 
only  for  the  digestion  of  vegetable  substances.  The  flesh  of  these 
animals  is  white  and  tender  ;  it  is  a  very  common  and  favom-ite  article 
of  food  in  South  America,  and  is  dressed  like  hare  or  rabbit.  The 
following  species  are  distinctly  known  : — 

1.  The  Common  Agouti  (Dasyprocta  Aguti),  sometimes  called  the 
Long-Nosed  or  Yellow-Rumped  Cavy,  from  its  long  nose  and  the  preva- 
lent colour  of  its  back  and  shoulders,  is  the  size  of  a  middling  hare, 
being  one  foot  eight  inches  in  length,  and  about  eleven  or  twelve  inches 
high  at  the  croup.  The  head  resembles  that  of  the  rabbit,  the  nose  is 
thick  and  swollen,  the  face  arched,  the  upper  lip  divided,  the  ears 
round  and  naked,  the  eyes  large,  the  upper  jaw  considerably  longer 
than  the  lower,  and  the  tail  a  naked  flesh-coloured  stump.  The  hairs 
of  the  upper  and  fore  parts  of  the  body  are  annulated  with  brown, 
yellow,  and  black,  which  give  the  animal  a  speckled  yellow  and  green 
appearance  on  the  neck,  head,  back,  and  sides  ;  on  the  croup  however 
they  are  of  a  uniform  golden  yellow,  much  longer  than  on  any  other 
part  of  the  body,  and  directed  backwards  ;  the  breast,  belly,  and  inner 
side  of  the  fore-arms  and  thighs  are  light  straw  colour,  and  the  mous- 
taches and  feet  black.  The  general  length  of  the  hair  on  the  upper  and 
anterior  parts  of  the  body  is  about  an  inch,  that  of  the  croup  is  upwards 
of  four  inches  long,  and  all,  excepting  the  short  coarse  fur  of  the  legs 
and  feet,  and  that  on  the  breast  and  belly,  is  of  a  stiff  harsh  nature, 
partaking  more  of  the  quality  of  bristles  than  of  simple  hair. 

2.  The  Black  or  Crested  Agouti  (Dasyprocta  cristata),  is  rather  impro- 
perly called  the  Crested  Agouti  by  M.  Geoffroy  St.  Hilaire,  since  the 
hairs  of  its  head  and  neck  do  not  exceed  those  of  the  shoulders  and 
back  in  length.  It  is  considerably  smaller  than  the  Common  Agouti, 
being  about  the  size  of  a  rabbit,  whilst  that  species  approaches  the 
dimensions  of  the  hare.  Its  general  proportions  and  form,  however, 
are  the  same ;  but  the  hairs  of  the  back  and  sides,  instead  of  being 
annulated  with  various-coloured  rings  as  in  that  species,  are  nearly 
uniform  black,  whilst  the  long  hairs  of  the  croup  are  perfectly  so :  the 
belly  and  legs  are  equally  covered  with  short  dark  hair.    There  ie 


AGRIMONIA. 
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not  any  appearance  of  crest,  and  the  tail  is  still  shorter  than  in  the 
Common  Agouti.  Both  this  species  and  the  former  seem  to  inhabit  the 
same  climates — Surinam  Guiana,  and  Brazil;  the  Common  Agouti, 


Black  or  Crested  Agouti  (Dasyprocta  crisiata). 

however,  appearing  to  have  a  rather  more  extensive  range,  and  to 
be  likewise  found  in  the  West  India  Islands,  and  even  as  far  south 
as  Paraguay. 

3.  The  Acouchy,  or  Olive  Agouti  {Dasyprocta  Acuchi),  is  considerably 
smaller  than  either  of  the  foregoing  species,  and  is  at  once  distinguished 
by  the  greater  length  of  its  tail,  which  is  upwards  of  two  inches  in 
length,  not  much  thicker  than  a  crow's  quill,  and  covered  with  short 
scattered  hairs  like  those  on  the  tail  of  a  rat.    In  other  respects  it  is 


The  Acouchy  (Dasyprocta  Acuchi). 

of  the  same  form  as  the  Agoutis ;  has  the  same  naked  round  ears,  the 
same  large  black  eyes,  and  the  same  olive-green  colour  mixed  with 
yellow  and  black.  The  hairs  of  the  croup  are  not  so  long  as  in  the 
Agoutis,  but  are  perfectly  black  ;  and  all  the  under-parts  of  the  body, 
the  breast,  belly,  and  interior  of  the  arms  and  thighs,  straw-coloured 
with  a  tinge  of  red.  The  hair  of  the  legs  and  feet  is  short  and  black, 
and  that  of  the  body  much  finer  in  quality  than  the  hair  of  the  Agoutis. 
It  inhabits  some  of  the  West  India  Islands,  Guiana,  and  the  northern 
parts  of  Brazil. 

4.  White-Toothed  Agouti  {Dasyprocta  croconata,  Wagler)  is  a  species 
founded  by  Wagler  upon  a  specimen  brought  by  Spix  from  the 
river  Amazonas.  It  is  about  the  same  size  as  the  Common  Agouti, 
but  it  differs  in  its  incisor  teeth  being  entirely  white,  in  having 
the  tarsi  shorter,  the  nails  shorter,  and  the  general  hue  of  its  fur 
much  richer. 

5.  Dasyprocta  prymnolopha  is  a  species  described  by  Wagler,  which 
inhabits  Guiana.  It  is  one  of  the  most  beautiful  of  the  species,  and 
is  readily  distinguished  by  the  broad  black  band  which  runs  along  the 
hinder  half  of  the  back,  and  is  continued  to  the  tail. 

6.  The  Sooty  Agouti  {Dasyprocta  fuliginosa,  Wagler).  This  species 
is  the  same  as  the  D.  nigricans  of  Natterer  and  the  D.  nigra  of  Dr.  J. 
E.  Gray.  It  is  readily  distinguished  by  its  black  colour  and  large 
Bize.    Itjnhabits  the  northern  provinces  of  Brazil. 

7.  Azara's  Agouti  {Dasyprocta  Azarcc),  a  species  inhabiting  Para- 
guay, Bolivia,  and  the  southern  parts  of  Brazil.  Mr.  Waterhouse  says 
it  is  identical  with  Dr.  Gray's  D.  punctata. 

AGRIMO'NIA,  a  genus  of  plants  belonging  to  the  order  Rosacea:. 
It  is  known  from  all  the  other  genera  of  the  same  tribe  by  its  having 
only  two  or  three  pistils  enclosed  in  the  deep  tube  of  its  calyx,  from 
7  to  20  stamens,  and  small-notched  petals. 

The  common  species,  Agrimonia  Eupatoria  (Common  Agrimony), 
is  an  erect,  hairy,  herbaceous  plant,  frequent  by  the  side  of  hedges  in 
fields,  on  the  skirts  of  woods,  and  in  similar  situations  all  over  England. 
Its  lower  leaves  are  interruptedly-pinnated,  with  the  leaflets  of  an  oval 
form,  and  coarsely  serrated.  When  bruised,  they  yield  a  slight  but 
pleasant  aromatic  odour.  The  stem  is  nearly  simple,  and  a  foot  and  a 
half  or  two  feet  high.  The  flowers,  which  are  small  and  yellow,  are 
succeeded  by  little  bur-like  fruits. 

The  leaves,  which  are  astringent  and  aromatic,  have  been  found 
useful  in  the  preparation  of  fever-drinks,  and  for  the  cure  of  slight 
inflammation  in  the  mouth  or  throat;  on  this  account  Agrimony  is 


always  reckoned  one  of  our  wild  medicinal  plants,  and  is  often 
employed  as  an  ingredient  in  herb-teas. 


Common  Agrimony  {Agrimonia  Eupatoria). 
AGRIMONY.  [Agrimonia.] 

AGRIOPES  {Agriopus,  Cuvier),  in  Ichthyology,  a  genus  of  Acanthop- 
terygious  fishes,  belonging  to  the  family  which  M.  Cuvier  denominates 
Joues  Cuirassees,  and  which  are  distinguished  from  other  families  of 
the  same  order,  by  having  the  suborbital  plates  extending  backwards 
over  the  cheeks,  so  as  to  cover  either  the  whole  or  the  greater  part  of 
them,  and  thus  defending  them,  as  it  were,  with  a  buckler  or  cuirass. 
But  what  particularly  distinguishes  the  Agriopes  from  most  other 
genera  of  fishes  is,  that  they  have  only  nine  rays  in  the  pectoral  fins, 
a  number  very  rarely  found  in  this  class  of  animals.  Three  species 
are  enumerated  by  Messrs.  Cuvier  and  Valenciennes  : — 

1.  The  Agriopus  forms,  This  fish  inhabits  Table  Bay  and  the  seas 
around  the  Cape  of  Good  Hope,  where  it  is  called  by  the  Dutch 
colonists  Zee-Paard  (or  Sea-Horse).  This  fish  exceeds  two  feet  in 
length,  and  is  common  in  the  markets  of  Cape  Town. 

2.  The  Warty  Agriope  {A.  verrucosus)  is  so  called  from  having  the 
skin  of  the  head  and  body  entirely  covered  with  prominent  conical 
tubercles,  surrounded  at  the  base  with  small  papilla;.  It  grows  to 
the  same  size,  and  inhabits  the  same  localities,  as  the  preceding  species. 

3.  The  Agriopus  Peruvianas  is  found  in  the  neighbourhood  of  Lima, 
and  grows  to  the  length  of  eight  or  nine  inches. 

AGROSTEMMA  (from  aypis,  a  field,  and  o-Teu/xa,  a  crown),  a  genus 
of  plants  belonging  to  the 
Sileneous  division  of  the 
order  Caryophyllaceat.  It 
has  several  species,  the 
best  known  of  which  is 
the  Corn  Cockle,  which  is 
now  referred  to  the  genus 
Lychnis  [Lychnis]  or 
Qithago. 

AGRO'STIS,  a  genus 
of  Grasses,  consisting 
of  a  considei'able  number 
of  species  with  loose- 
branched  capillary  pani- 
cles of  flowers,  and  a  creep- 
ing habit.  Among  British 
grasses,  it  is  at  once 
known  by  the  glumes  (a) 
or  outer  scales  of  each 
flower  being  two  in 
number,  unequal  in  size, 
of  a  membranous  tex- 
ture, and  containing  but 
a  single  floret ;  while  the 
palea;,  or  inner  scales,  are 
short,  very  thin,  almost 
transparent,  and  two  in 
number,  the  larger  of 
them  occasionally  having 
an  awn  at  its  back. 

Two  species  only  are  natives  of  this  country — one  of  which; 


Agrostis  alba. 
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A.  vulgaris,  is  found  everywhere  in  dry,  exposed,  barren  situations, 
and  is  of  very  little  value  to  the  farmer,  except  for  its  earliuess ;  the 
other,  A.  alba,  is  equally  abundant  in  marshy  places,  where  it  forms 
a  valuable  pasture.  Under  the  name  of  Irish  Fiorin  Grass,  this 
species  has  been  the  object  of  much  attention  from  experimental  agri- 
culturists, some  of  whom  have  extolled  its  qualities  very  highly  as  a 
marsh-fodder;  but  the  experience  of  others  does  not  confirm  their 
opinion ;  nor  does  it  appear  to  thrive  in  England  so  well  as  it  is 
represented  to  do  in  Ireland,  where  its  vigour  is  such  as  to  have  led  to 
the  belief  that  the  Irish  plant  is  a  distinct  species,  called  A.  stolonifera. 
In  England  it  is  best  known,  along  with  A.  vulgaris,  under  the  name 
of  Quitch,  or  Quicks,  and  is  generally  extirpated  as  a  troublesome 
weed,  in  consequence  of  the  rapidity  with  which,  by  means  of  its 
creeping,  rooting,  vivacious  stems,  it  spreads  and  overruns  pasture- 
and  garden-ground. 
AI.  [Bradypus.] 

AIR-BLADDER,  a  peculiar  organ  with  which  the  great  majority 
of  fishes  are  provided,  and  by  which  they  are  enabled  to  adapt  the 
specific  gravity  of  their  bodies  to  the  various  pressures  of  the  super- 
incumbent water  at  different  depths.  It  is  composed  of  a  lengthened 
sac,  sometimes  simple,  as  in  the  common  perch,  sometimes  divided 
into  two  or  more  compartments,  by  a  lateral  or  transverse  ligature, 
as  in  the  trout  and  salmon,  and,  at  other  times,  furnished  with 
appendices,  more  or  less  numerous  according  to  the  particular  species. 
In  all  cases,  it  is  composed  of  a  thick  internal  coat  of  a  fibrous  texture, 
and  of  a  very  thin  external  coat ;  the  whole  being  enveloped  in  the 
general  covering  of  the  intestines. 

The  modifications  of  this  organ  are  infinitely  varied  in  different 
genera  and  species  of  fishes.  In  the  greater  number  of  instances  it 
has  no  external  opening,  and  the  air  with  which  it  is  found  distended 
is  believed  to  be  produced  by  the  secretion  of  a  certain  glandulous 
organ,  with  which  it  is  in  all  these  cases  provided.  This  air  has  been 
examined,  and  found  to  consist  of  oxygen  and  nitrogen,  but  with  less 
oxygen  than  common  air  In  fresh-water  fishes,  the  air-bladder 
communicates  sometimes  with  the  oesophagus,  and  sometimes  with 
the  stomach,  by  means  of  a  small  tube ;  and  it  is  observable,  that 
in  the  greater  number  of  these  instances,  in  which  it  has  a  direct 
external  communication  with  the  intestines,  the  secreting  glands 
above  mentioned  do  not  exist ;  thus  giving  us  strong  reason  to  believe 
that  its  functions  and  uses  are  not  uniformly  the  same  in  all  the 
different  classes  of  fishes.  A  very  limited  number  of  species,  among 
others  the  common  eel,  have  air-bladders  not  only  opening  by  an 
external  duct,  but  likewise  provided  with  secreting  glands ;  and  thus 
occupying  an  intermediate  station  between  the  two  larger  classes,  at 
least  as  far  as  the  nature  and  functions  of  this  organ  are  concerned. 

In  general,  all  fishes  which  enjoy  great  powers  of  locomotion,  and 
have  occasion  to  pass  through  various  degrees  of  superincumbent 
pressure  in  their  rapid  transitions  from  the  surface  to  the  bottom  of 
the  ocean,  are  provided  with  this  important  organ;  and  so  indispensable 
is  it  in  their  economy,  that  those  which,  for  the  sake  of  experiment, 
have  been  deprived  of  it,  have  sunk  helpless  to  the  bottom,  and 
there  remained  incaj:>able  of  moving,  or  even  of  maintaining  their 
equilibrium.  But  to  fishes  whose  habits  and  organization  confine 
them  either  to  the  surface  of  the  water  or  to  the  bottom  of  the  sea, 
and  which,  therefore,  do  not  require  to  pass  through  different  depths, 
or  to  encounter  different  degrees  of  pressure,  the  possession  of  an  air- 
bladder  is  by  no  means  so  essentially  requisite.  Accordingly  we  find, 
that  all  the  different  species  of  rays  and  Pleuronectes  or  flat-fish,  such 
as  skates,  soles,  turbots,  brills,  etc.,  which  live  only  upon  the  coasts 
and  sand-banks  at  the  bottom  of  the  ocean,  as  well  as  the  mackerel 
and  others  which  find  their  food  entirely  at  the  surface,  have  no 
air-bladder ;  and  so  small  is  the  relation  of  this  otherwise  important 
organ  to  the  general  conformation  of  fishes,  that  we  sometimes  find  it 
present  in  one  species,  and  wanting  altogether  in  another  of  the  same 
genus.  Although  it  does  not  appear  that  the  air-bladder  is  connected 
with  the  function  of  respiration  in  fishes,  it  occupies  the  position,  and 
has  the  same  relations,  as  the  lungs  in  reptiles.  It  is,  in  fact,  the 
hornologue  of  these  organs.  Fishermen  are  well  acquainted  with  the 
nature  and  functions  of  the  air-bladder,  or,  as  they  most  commonly 
call  it,  the  Swim.  They  are  accustomed  to  perforate  this  vessel  with 
a  fine  needle  in  cod  and  other  species  which  require  to  be  brought 
fresh  to  market,  sometimes  from  a  very  great  distance.  By  this 
operation,  the  confined  air  is  allowed  to  escape,  and  the  fish  constrained 
to  remain  quiet  at  the  bottom  of  their  well-boats,  where  they  live  for 
a  very  considerable  period.  Cod-sounds,  which  are  brought  in  great 
quantities  from  Newfoundland,  are  nothing  more  than  the  salted 
air-bladders  of  these  fishes.  The  Iceland  fishermen,  as  well  as  those 
of  America,  prepare  isinglass  of  a  very  excellent  quality  from  cod- 
sounds,  though  they  are  not  acquainted  with  the  method  of  clarifying 
it,  which  the  Russians  practise  in  preparing  isinglass  from  the  sound 
of  the  sturgeon. 

(  Owen,  Lectures  on  Comparative  Anatomy,  vol.  ii.) 

AIR-CELLS,  in  plants,  are  cavities  in  the  leaves  or  stems,  or  other 
parts  containing  air.  In  water-plants  they  have  a  very  definite  form, 
and  are  built  up  of  little  vesicles  of  cellular  tissue,  with  as  much 
regularity  as  the  walls  of  a  house ;  they  no  doubt  enable  the  plant  to 
float.  They  are  well  seen  in  the  structure  of  the  Victoria  regia.  In 
plants  which  do  not  float,  the  form  of  the  air-cells  is  less  definite ; 


they  often  appear  to  be  mere  lacerations  of  a  mass  of  cellular  sub- 
stance, and  their  object  is  unknown ;  well-known  instances  of  their 
presence  are  the  chambers  in  the  pith  of  the  walnut-tree,  and  the 
tubular  cavities  in  the  stem  of  the  bamboo,  and  other  Grasses. 

AIR-PLANTS  are  so  called  because  they  possess  the  power  of  living 
for  a  considerable  time  suspended  in  the  air.  It  is  however  a  mistake 
to  suppose  that  these  plants  are  naturally  suspended  freely  in  the  air, 
and  that  such  a  situation  is  that  in  which  they  will  thrive  ;  they  will 
only  exist  in  air  for  a  shorter  or  longer  period,  according  to  the  species 
and  to  other  circumstances,  but  in  the  end  they  will  perish.  This 
arises  from  the  fact  that  all  plants  require  inorganic  as  well  as  organic 
constituents,  and  although  these  latter  elements  can  be  supplied  from 
the  air  in  the  form  of  carbonic  acid,  ammonia,  and  water,  the  former 
cannot. 

There  are  two  different  tribes  to  which  the  name  of  Air-Plants  has 
been  applied ;  of  which  one,  containing  the  moss-like  Tillandsia 
usneoides,  which  hangs  in  festoons  from  the  branches  of  trees  in  the 
hot  damp  forests  of  tropical  America,  and  the  fragrant  T.  xiphioides, 
which  adorns  the  balconies  of  the  houses  in  Buenos  Ayres,  is  called 
by  botanists  Bromcliaccw  ;  the  other,  abounding  in  species  of  the  most 
different  nature  and  appearance,  is  named  Orchidaceai. 

Till  within  a  few  years  the  cultivation  of  Air-Plants  of  the  Orchis 
tribe  was  supposed  to  be  attended  with  insuperable  difficulties  ;  and  of 
the  many  hundreds  of  beautiful  species  that  are  found  in  foreign 
countries,  scarcely  any  were  known  in  Eurojie,  except  from  drawings, 
bad  descriptions,  and  imperfect  dried  specimens. 

The  native  country  of  these  curious  plants  is  wherever  a  climate  is 
found  in  which  heat  and  moisture  are  in  excess.  Within  the  tropics 
in  Asia,  Africa,  and  America,  in  damp  and  shady  forests,  by  the  side 
of  fountains,  within  reach  of  the  spray  of  waterfalls,  perched  upon  the 
branches  of  trees,  or  clinging  to  rocks  and  stones  by  means  of  their 
long  and  writhing  roots — creeping  among  moss,  rearing  their  flowers 
in  the  midst  of  brakes  and  other  moisture-loving  tribes — in  all  such 
situations  they  are  found  in  abundance.  The  principal  stations  for 
them  are  the  woods  of  Brazil  and  Peru,  the  lower  mountains  of  Mexico, 
the  West  Indies,  Madagascar,  and  the  adjoining  islands,  and  the  whole 
of  the  Indian  Archipelago;  in  Java  alone  nearly  300  species  have  been 
discovered. 

The  conditions  under  which  Air-Plants,  of  the  kind  now  described, 
naturally  thrive  are — 1,  high  temperature;  2,  diffused  light,  like  that 
of  a  shady  grove,  and  not  direct  solar  light;  3,  a  great  degree  of 
dampness ;  and,  4,  a  perfect  freedom  from  stagnant  water  round  their 
roots  :  for  on  the  trunks  of  trees  or  on  stones  and  rocks  no  water  can 
lodge,  and  all  the  moisture  they  receive  must  necessarily  be  in  the  form 
of  vapour  or  of  falling  rain.  And  it  is  to  circumstances  of  this  nature 
that  the  gardener  has  chiefly  to  attend.  Damp,  shade,  heat,  and  good 
drainage  will  be  his  objects ;  the  three  former  will  cause  him  no 
trouble,  but  the  latter  will  require  him  to  alter  entirely  his  usual 
mode  of  cultivation.  Instead  of  considering  in  what  kind  of  soil  his 
Air- Plants  are  to  be  placed,  he  will  endeavour  to  dispense  with  soil, 
and  to  supply  its  place  with  bits  of  rotten  wood,  chopped  moss  in  very 
small  quantities,  fragments  of  half-baked  pottery,  such  as  garden-pots, 
and  the  like. 

Another  point  of  great  importance  in  the  cultivation  of  these  plants 
is,  securing  for  them  a  season  of  repose.  In  their  native  climates, 
although  they  have  no  winter,  they  have  a  period  of  comparative  rest 
from  growth,  and  securing  for  them  this  repose  whilst  under  culture 
is  a  great  secret  of  success.  It  is  to  a  knowledge  of  this,  taken  in 
conjunction  with  the  circumstances  before  explained,  that  we  owe  the 
remarkable  improvement  that  has  taken  place  in  the  mode  of  cultivating 
these  plants  in  Great  Britain. 

(Lindley,  Observations  in  the  Transactions  of  the  Horticultural  Society, 
vol.  i.,  New  Series,  p.  42,  and  the  later  volumes  of  the  Botanical 
Register.)    [Epiphytes  ;  Orchidace2e.] 

AIR-VESSELS,  in  plants,  are  what  botanists  call  Spiral  Vessels. 
It  is  supposed  by  some  that  these  are  the  only  parts  through  which 
air  is  conveyed  into  the  vegetable  system,  and  it  has  been  proved  that, 
in  some  cases  at  least,  the  air  that  they  contain  consists  of  a  larger 
proportion  of  oxygen  than  atmospheric  air.  But  it  is  doubtful  whether 
the  action  of  these  vessels  is  more  than  local,  and  it  is  certain  that  air 
has  tolerably  free  access  to  many  parts,  as  the  leaves,  for  example,  by 
means  entirely  independent  of  the  spiral  vessels. 

AIRA,  a  genus  of  Grasses  belonging  to  the  tribe  Sesleriece,  and 
distinguished  by  possessing  a  lax  panicle,  two-flowered  glumes,  the 
outer  pale  terete  on  the  back,  and  a  dorsal  awn.  There  are  several 
species,  but  that  which  is  best  known  is  A.  ca>spitosa,  the  Tufted  Hair- 
Grass.  It  has  long  and  flat  leaves,  with  a  fibrous  perennial  root.  It 
flowers  in  the  beginning  of  August,  and  reaches  a  height  of  four  feet. 
It  grows  naturally  on  marshy  damp  soils,  in  the  form  of  large  tufts. 
It  is  a  wiry  harsh  grass,  and  is  rejected  by  domestic  animals.  It  may, 
however,  be  advantageously  sown  as  a  cover  for  game,  and  also  by  the 
side  of  ponds  and  marshes  for  snipe  and  wild  fowl.  (Lawson,  Acros- 
tographia.) 

AITONIA  (after  Mr.  W.  Aiton,  for  many  years  head-gardener  at 
Kew),  a  genus  of  plants  belonging  to  the  order  Mdiacew.  The  A. 
Capensis  is  a  native  of  the  Cape  of  Good  Hope,  and  is  cultivated  in  our 
greenhouses. 

AIZOON.  [TETEAGONIACEiE.] 
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AJOWAMS,  or  AJWAMS,  the  Indian  name  for  the  fruits  of 
Umbelliferous  plants  belonging  to  the  genus  Ptychotis.  They  are 
chiefly  employed  in  veterinary  medicine. 

ALABASTER,  a  white  stone  used  for  ornamental  purposes.  The 
name  is  derived  from  Alabastron,  a  town  of  Egypt,  where  there 
appears  to  have  been  a  manufactory  of  small  vessels  or  pots,  made 
of  a  stone  found  in  the  mountains  near  the  town.  These  vessels 
were  employed  for  containing  certain  kinds  of  perfumes  used  by  the 
ancients  in  their  toilet,  and  with  which  it  was  the  custom  to  anoint 
the  heads  of  their  guests,  as  a  mark  of  distinction,  at  their  feasts. 
There  are  in  Horace  many  allusions  to  this  custom.  In  like  manner, 
Mary,  the  sister  of  Lazarus,  poured  upon  the  head  of  t>ur  Saviour,  as 
he  sat  at  supper,  "  very  precious  ointment"  from  an  alabaster-box. 
Vessels  of  a  similar  form,  although  not  made  of  the  white  stone,  bore 
the  same  name  amongst  the  Greeks  and  Romans. 

There  are  two  kinds  of  white  stone  to  which  antiquaries  and 
artists  give  the  name  of  alabaster :  the  one  is  a  carbonate  of  lime  ; 
the  other  is  gypsum,  or  sulphate  of  lime.  Many  of  these  ancient 
perfume-vessels  are  made  of  the  compact  crystalline  mass  deposited 
from  water  holding  carbonate  of  lime  in  solution,  which  is  found  in 
many  places  in  almost  every  country.  When  the  deposition  takes 
place  on  the  ground,  it  forms  what  mineralogists  call  a  stalagmite, 
from  a  Greek  word  signifying  a  drop,  and  it  is  often  composed  of 
layers  distinguishable  by  different  degrees  of  translucency,  giving  the 
stone  the  appearance  of  the  striped  agates,  called  onyx.  [Agate.] 
Hence,  according  to  Pliny,  the  alabastrites  was  sometimes  called 
onyx.  But  it  is  easy  to  ascertain  of  which  of  the  two  kinds  a  vessel 
is  composed,  for  carbonate  of  lime  is  hard,  and  effervesces  if  it  be 
touched  by  a  strong  acid ;  but  sulphate  of  lime  does  not  effervesce, 
and  is  so  soft  that  it  may  be  scratched  with  the  nail.  The  term 
alabaster  is  now  generally  applied  to  the  softer  stone.  This  last, 
when  pure,  is  a  beautifid  semi-transparent  snow-white  substance, 
easily  worked  into  vases,  lamps,  and  various  other  ornaments,  but  it 
is  seldom  found  in  masses  large  enough  for  statuary ;  and,  indeed, 
artists  would  be  unwilling  to  execute  any  great  work  in  a  material  so 
very  liable  to  injury.  The  finest  quality  known  is  found  in  the 
neighbourhood  of  Volterra  in  Tuscany,  and  it  is  cut  into  a  variety  of 
works  of  great  taste  and  beauty  at  Volterra,  Florence,  Leghorn,  and 
other  places  in  that  part  of  Italy,  whence  they  are  sent  all  over  the 
world,  and  sold  at  very  reasonable  prices. 

Alabaster  is  found  in  Derbyshire  and  Staffordshire,  and  is  manu- 
factured at  Derby  into  small  ornaments  and  toys.  [Gypsum.] 

ALABAUDINE,  a  name  for  Manganese-Blende,  a  sulphuret  of 
manganese. 

ALABES,  a  genus  of  fishes  belonging  to  the  order  Malacopterygii, 
and  family  Apodes.  This  genus,  which  consists  of  a  single  species  of 
small  size,  a  native  of  the  Indian  Ocean,  resembles  in  most  respects 
the  common  Conger-Eel  (Murcena)  of  our  own  seas. 

ALARIA,  a  genus  of  sea-weeds.  [Alg^e], 

ALAUDA.  [Alaudin^e]. 

ALAUDIN^E,  a  sub-family  of  birds  belonging  to  the  order 
Passerinw,  and  the  family  Conirostres,  is  thus  characterised  by 
Mr.  Swainson : — 

Bill  more  lengthened  than  in  any  of  the  Fringillidce ;  the  tip 
entire  or  obsoletely  notched.  Tertial  quills  considerably  lengthened, 
pointed,  and  generally  as  long  as  the  quills.  Claws  very  slightly 
curved ;  the  claw  of  the  outer  toe  always  shorter  than  that  of  the 
inner  toe  ;  the  hinder  claw  considerably  lengthened,  and  either  nearly 
straight  or  very  slightly  curved. 

Alauda.  (Linn.) 

Bill  cylindrical ;  nostrils  concealed.  Wings  very  long ;  no  spurious 
quill ;  the  first,  second,  and  third  quills  longest,  and  nearly  equal ; 
the  rest  considerably  graduated ;  tips  of  the  lesser  quills  emarginate. 
Tail  forked.    Head  crested.  (Sw.) 

The  Larks  are  characterised  by  their  having  the  hind-claw,  which  is 
like  the  fore-claws,  somewhat  straight,  and  longer  than  in  the  pipits 
and  the  wag-tails.  The  bill  is  straight,  and  rather  short  and  strong, 
the  upper  mandible  being  arched  without  any  notch,  and  not  longer 
than  the  under.  The  nostrils,  situated  at  the  base  of  the  bill,  are 
oolong,  and  protected  by  small  plumes  and  bristles  directed  forwards. 
The  feathers  on  the  back  part  of  the  head  can  be  raised  up  at  the  will 
of  the  bird  into  the  form  of  a  crest. 

Various  species  of  larks  are  found  in  all  parts  of  the  globe,  and  are 
everywhere  distinguished  by  their  vigilance  and  their  singing.  They 
are  peculiarly  birds  of  the  fields,  meadows,  and  other  open  places.  The 
conformation  of  their  feet,  except  in  a  few  instances,  such  as  the  wood- 
lark,  does  not 'adapt  them  to  perch  upon  trees.  They  accordingly 
always  build  on  the  ground,  making  in  general  a  rather  slight  though 
neat  nest,  and  laying  about  five  eggs,  usually  of  a  grayish  white,  with 
specks  of  a  brown  colour.  They  frequently  rear  two  broods  of  young 
during  the  summer. 

They  are  almost  all  birds  of  passage  ;  for  even  in  Britain,  where  some 
remain  during  the  winter,  the  greater  number  flock  together  and 
migrate,  either  southward  or  to  the  sea-coast.  During  these  migra- 
tions immense  numbers  of  them  are  caught  in  nets  for  the  table,  parti- 
cularly on  the  continent,  where  small  birds  are  more  sought  after  for 
this  purpose  than  in  Bi-itain. 

Localities. — Europe  and  America, 


Mr.  Swainson  considers  this  as  the  Fissirostral  type. 

Example: — Alauda  arvensis.  This  is  the  Alouette,  Alouette  Ordi- 
naire, and  Alouette  des  Champs  of  the  French;  Lodola,  Lodola 
Canterina,  Lodola  di  Passo,  and  Lodola  di  Montagna  of  the  Italians ; 
Feld  Lerche  of  the  Germans  ;  Iledydd  and  Uchedydd  of  the  ancient 
British ;  and  Skylark  (in  Scotch  Lavrock)  of  the  modern  British. 

The  Skylark  is  too  well  known,  from  its  inexpressibly  beautiful  song, 
chanted  forth  far  up  in  the  air  when  at  liberty  and  in  its  natural  state, 
to  require  any  description. 

Food.—  Insects  and  their  larvse,  with  many  sorts  of  seeds  and  grain. 

jjfest. — On  the  ground.  Eggs  four  or  five,  greenish  white,  spotted 
with  brown. 

Localities. — All  the  parts  of  Europe  ;  also  in  Asia  and  the  northern 
parts  of  Africa,  but  not  in  the  south  of  that  vast  continent  (Temm.) ; 
the  whole  of  Europe  within  the  temperate  zone,  many  parts  of  Asia, 
and  the  north  of  Africa.  (Selby.) 

Calendula.  (Linn.) 
Bill  thick,  much  compressed;  the  culmen  curved  and  convex  ;  the 
commissure  arched ;  the  tip  of  the  upper  mandible  wide  above  and 
inflexed.  Wings  long  or  moderate  ;  the  first  quill  very  small  and 
sjiurious ;  the  second  nearly  equal  to  the  third  and  fourth ;  lesser 
quills  short,  emarginate.  Tail  slightly  forked.  Lateral  toes  equal. 
Africa.  The  Dentirostral  type — C.  magnirostris,  '  Ois.  d'Afr.,'  pi. 
193.  (Sw.) 

.  Sub-genera: — Myrafra,  Horsf. — Bill  as  in  Calendula.  Wings  short, 
rounded;  greater  quills  hardly  longer  than  the  secondaries  and 
tertials  ;  the  first  quills  spurious,  half  the  length  of  the  second,  which 
is  shorter  than  the  third  ;  the  third,  fourth,  fifth,  and  sixth  equal,  and 
longest.  Tail  short,  even.  Legs  long. — M.  Javanica,  '  Linn.  Tr.,' 
xiii.  159.  (Sw.) 

Braconyx,  Sw.  (Brachonyx). — Bill  as  in  Calendula.  Hinder  claw 
very  short.    Wings  and  tarsi  much  lengthened.    Africa.  (Sw.) 

Agrodroma.  (Sw.) 

Bill  slender,  considerably  confessed ;  both  mandibles  of  equal 
length  ;  the  tip  of  the  upper  one  not  reflected  over  the  lower,  and 
with  a  small  notch,  almost  obsolete.  Wings  long  ;  the  first  four  quills 
nearly  equal ;  the  rest  rapidly  diminishing,  and  emarginate  at  their 
tips  ;  tertials  lengthened,  pointed,  as  long  as  the  quills.  Tail  moderate, 
even.  Legs  pale,  long,  slender.  Tarsus  longer  than  the  middle  toe. 
Lateral  toes  equal,  but  the  outer  claw  shorter  than  the  inner.  Colour 
brown,  lark-like.  Distribution  universal.  The  Insessorial  or  pre- 
eminent type — Agrodroma  rufescens,  '  Eul.,'  G61,  f.  1.  (Sw.) 

Macronyx.  (Sw.) 

Bill  slender,  compressed,  thrush-like,  entire  ;  nostrils  large,  naked, 
the  aperture  lateral.  Wings  short ;  the  primaries  not  longer  than  the 
tertials,  the  first  four  of  equal  length  ;  secondaries  long,  emarginate. 
Tail  moderate,  even.  Feet  enormous.  Tarsus  and  hinder  toes  very 
long,  and  of  equal  length.  Lateral  toes  unequal,  the  inner  shortest. 
Africa.  The  Rasorial  type — M.  flavicollis,  'Ois.  d'Afr.,'  pi.  195;  M. 
flavigastcr,  Sw.,  '  Birds  of  West  Africa,'  ('  Naturalists'  Library,'  Orni- 
thology, vol.  vii,  p.  215.) 

Certhilauda.  (Sw.) 

Bill  slender,  lengthened,  more  or  less  curved  ;  nostrils  round,  naked. 
Wings  very  long ;  the  first  quill  spurious  ;  the  three  next  nearly  equal. 
Tail  moderate,  even.  Feet  lengthened ;  the  lateral  toes  equal ;  length 
of  the  hinder  claw  variable,  although  typically  short  and  straight. 
Africa.  The  Tenuirostral  type — Certhilauda  longirostra,  '  Ois.  d'Afr.,' 
192;  C.  Hfasciata,  Riipp.,  '  Atlas,'  plate  5;  C.  nivosa,  Sw.,  '  Birds  of 
West  Africa '  (vol.  vii.,  p.  215.) 

Such  are  Mr.  Swainson's  views  as  to  the  arrangement  of  this  sub- 
family. [Frinoillidjs.]  The  genus  Anthus,  Bechst.,  is  placed  by  Mr. 
Swainson  at  the  end  of  his  sub-family  Motacillinai  (Wagtails),  under 
his  family  Sylviadm  (Warblers). 

Fossil  Larks. 

Dr.  Buckland  figures  a  lark  (Alauda)  among  the  land  Mammifers 
and  Birds  of  the  third  period  of  the  Tertiary  Series,  in  the  first  plate 
of  the  illustrations  of  his  '  Bridgewater  Treatise.'  He  had  previously 
noticed  the  remains  of  the  lark  in  Kirkdale  Cave.  ('  Reliquics  Dilu- 
vianse,'  pp.  15,  34,  plate  xi,  ff.  24,  25.) 

ALBATROSS  (Diomedea),  a  genus  of  web-footed  birds,  comprising 
three  species — the  Albatross  of  China  (D.  fuliginosa,  Latham) ;  the 
Yellow-  and  Black-Beaked  Albatross  (D.  chlororynehos,  Latham)  ;  and 
the  Common  Albatross  (D.  exulans,  Linnaeus.)  The  genus  is  princi- 
pally distinguished  by  the  following  characters  : — a  very  strong,  hard, 
long  beak,  which  is  straight  to  near  the  extremity,  when  it  suddenly 
curves.  The  upper  mandible  appears  composed  of  many  articulated 
pieces,  furrowed  on  the  sides,  and  crooked  at  the  point;  the  lower 
mandible  smooth  and  cut  short ;  the  nostrils  lateral,  and  placed  like- 
small  rolls  in  the  furrow  of  the  mandible ;  the  feet  short ;  the  three 
toes  long  and  completely  webbed ;  the  wings  very  long  and  narrow. 
The  name  Albatross  is  a  word  apparently  corrupted  by  Dampier  from 
the  Portuguese  Alcatraz,  which  was  applied  by  the  early  navigators  of 
that  nation  to  cormorants  and  other  large  sea-birds. 

The  Common  Albatross  is  the  species  which  is  most  frequently  met 
with  in  the  seas  of  Southern  Africa,    It  is  the  largest  sea-bird  known, 
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ALBIN. 


ALBINOS. 


The  top  of  the  head  is  a  ruddy  gray ;  the  rest  of  the  plumage  is  white 
with  the  exception  of  several  transverse  black  bands  on  the  back,  and 


Common  Albatross  {Diomedea  exidans). 


a  few  of  the  wing  feathers.  The  feet  and  membrane  are  of  a  deep 
flesh  colour  ;  the  bill  a  pale  yellow. 

The  weight  of  this  bird  has  been  variously  stated  from  12  to  28 
pounds ;  and  a  similar  difference  appeal's  to  exist  in  authors  with 
respect  to  the  distance  between  the  extremity  of  the  extended  wings. 
Forster  says  above  10  feet ;  Parkins,  11  feet  7  inches  ;  Cook,  11  feet ; 
another  says  12  feet;  a  specimen  in  the  Leverian  Museum  measured 
13  feet ;  and  Ives  (p.  5)  mentions  one,  shot  off  the  Cape  of  Good  Hope, 
which  measured  17  £  feet  from  wing  to  wing. 

We  can,  from  this  circumstance,  readily  understand  the  exten- 
sive range  in  which  the  Albatross  is  found ;  not  being  confined,  as 
Buffon  imagined,  to  the  Southern  Ocean,  but  being  equally  abundant 
in  the  northern  latitudes,  though  Forster  says  he  never  observed  it 
within  the  tropics.  These  birds  are  seen  in  immense  flocks  about 
Behring's  Straits  and  Kamtchatka  about  the  end  of  June,  frequenting 
chiefly  the  inner  sea,  the  Kurile  Islands,  and  the  Bay  of  Pentschinensi, 
whereas  scarcely  a  straggler  is  to  be  seen  on  the  eastern  or  American 
shore.  They  seem  to  be  attracted  thither  by  vast  shoals  of  fish,  whose 
migratory  movements  the  albatrosses  follow.  On  their  first  appearing 
in  those  seas  they  are  very  lean,  but,  from  finding  abundance  of  food, 
they  soon  become  fat.  Their  voracity  is  so  great,  that  they  will  often 
swallow  a  salmon  of  four  or  five  pounds  weight. 

They  do  not,  however,  confine  themselves  to  fish,  but  will  prey  on 
any  other  sea-animal ;  and  Cook's  sailors  caught  them  with  a  line  and  a 
hook.  The  Kamtchatkadales  take  them  by  fastening  a  cord  to  a  large 
hook,  baited  with  a  whole  fish,  which  the  birds  greedily  seize.  Their 
usual  food,  however,  seems  rather  to  be  fish-spawn  and  small  shell-fish. 

Notwithstanding  their  strength,  they  never  venture  to  attack  other 
sea-birds,  but  are,  on  the  contrary,  attacked  by  the  gulls.  "  Several 
large  gray  gulls,"  says  Cook,  "  that  were  pursuing  a  white  albatross, 
afforded  us  a  diverting  spectacle  :  they  overtook  it,  notwithstanding 
the  length  of  its  wings,  and  they  tried  to  attack  it  under  the  belly, 
that  part  being  probably  defenceless  :  the  albatross  had  now  no  means 
of  escaping  but  by  dipping  its  body  into  the  water;  its  formidable  bill 
seemed  to  repel  them." 

Their  flesh  is  tough  and  dry  ;  but  the  Kamtchatkadales  take  them 
for  the  sake  of  their  entrails,  which  they  blow  up,  and  use  as  buoys  for 
their  nets.  They  employ  the  wing-bones  also,  which  Edwards  says 
are  as  long  as  their  whole  body,  for  tobacco  pipes. 

ALBIN,  a  white  variety  of  Apophyllite.  [Apophtllite.] 

ALBTNOS,  a  word  of  Portuguese  origin,  by  which  the  Portuguese 
voyagers  denominated  the  white  negroes  whom  they  found  on  the  coast 
of  Africa.  These  negroes  were  also  termed  Leuccethiopes — a  term 
signifying  white  negroes.  Both  names  are  now  used,  but  the  former 
popularly,  to  designate  individuals  who  exhibit  characters  similar  to 
those  observed  in  the  white  negroes,  among  whatever  race  or  in 
whatever  country  the  variety  may  arise. 

These  singular  beings  are  distinguished  from  other  individuals  of  the 
human  race  by  remarkable  characters,  which  are  invariably  the  same 
among  whatever  people  or  under  whatever  external  circumstances  the 
variety  is  found.  Their  most  striking  peculiarities  consist  in  the 
colour  of  their  skin  and  in  that  of  their  hair  and  eyes. 

Their  skin  is  of  a  pearly  whiteness,  without  any  admixture  whatever 
of  a  pink  or  a  brown  tint.  In  the  snow-white,  skin  of  the  fairest 
European  woman  there  is  always  some  tint  of  a  pink  or  brown  colour, 
but  in  the  Albinos  the  skin  is  wholly  destitute  of  either  tinge,  and  is 


of  a  dull  pearly  whiteness.  It  is  often  not  soft  and  smooth  in  propor- 
tion to  its  whiteness,  as  is  generally  the  case  with  the  blonds  of  the 
European  race  ;  but,  on  the  contrary,  is  rough,  dry,  and  harsh. 

The  whiteness  of  the  hair  always  corresponds  to  the  whiteness  of 
the  skin.  Not  only  the  hair  of  the  head,  but  also  that  of  the  eyebrows, 
eyelashes,  beard,  and  even  the  soft  down  that  covers  the  external 
surface  of  the  body,  has  the  same  unnatural  whiteness. 

With  this  whiteness  of  the  skin  and  hair  is  connected  a  still  more 
striking  peculiarity,  namely,  a  redness  of  the  eyes.  That  part  of  the 
eye  called  the  iris  is  of  a  pale  rose  colour,  while  the  pupil  is  intensely 
red  :  in  a  word,  the  eye  is  exactly  similar  to  that  of  many  forms  of 
white  animals,  as  the  white  rabbit,  rat,  mouse,  &c. 

This  peculiarity  depends  upon  the  absence  of  certain  cells  in  the 
body,  called  pigment-cells,  which,  wherever  present,  give  a  more  or 
less  dark  colour  to  the  surface  on  which  they  are  developed.  It  is  the 
formation  of  these  cells  in  the  skin  and  hair,  and  in  the  interior  of  the 
eye,  that  gives  the  various  colours  to  these  parts  of  the  body ;  and 
when  these  cells  are  absent  they  present  the  appearances  observed  in 
Albinos.  In  the  skin  the  part  which  secretes  these  cells  is  the  upper 
surface  of  the  cutis,  or  true  skiu.  They  arc  mixed,  however,  with 
varying  proportions  of  colourless  cells.  These  cells  together  constitute, 
when  they  lie  flat  upon  the  surface  of  the  body,  the  epidermis,  or 
scarf-skin.  The  cells  which  have  not  yet  become  hardened  were 
supposed  to  form  a  soft  layer,  which  was  called  the  rete  mucosum,  or 
mucous  layer.  It  is  in  the  black  races  of  mankind  that  the  pigment- 
cells  most  abound,  and  just  in  proportion  as  the  skin  is  fair  do  we  find 
them  deficient  in  quantity  or  less  dark  in  colour  :  but  in  the  fairest 
races  these  pigment-cells  are  found.  In  the  same  manner  their 
presence  in  the  hair  produces  the  various  shades  of  colour  observed 
in  this  appendage  of  the  skin,  and  they  may  be  very  numerous  in  the 
hair  and  not  so  in  the  skin  generally.  The  eye  requiring  for  its  function 
a  dark  chamber,  has  developed  in  its  interior  a  large  quantity  of 
pigment-cells,  constituting  the  pignienlum  nigrum  of  its  interior 
membranes.  What  is  true  of  man  is  also  true  of  the  lower  animals, 
and  the  colour  of  their  skin  and  hair  depends  on  these  peculiar  cells. 

The  anatomical  condition  of  Albinism  is  the  absence  of  the 
pigment-cells.  In  the  complete  Albinos  they  are  everywhere  absent 
from  the  skin,  the  hair,  and  the  eyes.  It  is  this  which  gives  the 
unnatural  whiteness  to  the  skin  and  the  hair,  and  the  redness  to 
the  eyes ;  this  latter  phenomenon  resulting  from  the  delicate  blood- 
vessels reflecting  the  colour  of  the  blood  in  them,  an  appearance 
which  is  entirely  absent  when  the  pigment-cells  are  deposited  as 
usual. 

On  the  other  hand  it  appears  that  there  is  a  tendency  in  some 
animals  which  have  naturally  only  a  few  pigment-cells  to  develop 
them  in  greater  number  than  usual,  as  we  see  in  the  occasional 
presence  of  black  sheep  in  a  flock.  Black  varieties  and  white  varieties, 
with  a  mixture  of  the  two  colours,  are  not  at  all  uncommon  amongst 
our  domesticated  animals.  Of  the  causes  which  produce  this  peculiar 
affection  of  the  organs  in  question  we  are  ignorant ;  and  the  speculations 
of  Buffon  on  this  subject  afford  a  striking  example  of  the  absurdities 
into  which  men,  even  of  acute  minds,  fall  when  they  substitute 
conjecture  for  investigation,  or  deem  it  consistent  with  the  spirit  of 
philosophy  to  place  trust  in>  fancy,  when  they  are  without  knowledge. 
Thus,  assuming  that  white  is  the  primitive  colour  of  nature,  he  says, 
that  this  colour  may  be  varied  by  climate,  food,  and  manners,  to 
yellow,  brown,  or  black ;  that  these  colours  may,  under  certain 
circumstances,  return  to  the  primitive  colour,  but  so  much  altered, 
that  it  has  no  resemblance  to  the  original  whiteness,  because  it  has 
been  adulterated  by  the  causes  that  have  been  assigned.  Nature,  he 
tells  us,  in  her  most  perfect  exertions,  made  men  white ;  and  this  same 
Nature,  after  suffering  every  possible  change,  still  renders  them  white ; 
but  the  natural  or  specific  whiteness  is  very  different  from  the 
individual  or  accidental.  It  is  useful,  occasionally,  to  recur  to  what 
was  formerly  considered,  and  is  still  sometimes  considered,  as  an 
explanation  of  the  phenomena  of  nature. 

Some  writers  represent  the  peculiarities  which  distinguish  the 
Albinos  as  altogether  the  result  of  disease.  They  found  this 
opinion  on  the  roughness  and  harshness  of  the  skin,  on  the  tender- 
ness of  the  eyes,  and  the  comparative  physical  weakness  of  these 
individuals.  But  the  harsh  and  almost  leprous  appearance  of  the 
skin,  though  sometimes  found,  is  by  no  means  universal ;  the 
tenderness  of  the  eyes  arises  from  the  increased  sensibility  of  the 
organs  in  consequence  of  the  abstraction  of  the  dark-coloured 
substance  by  which,  in  the  natural  state,  they  are  defended  from 
the  light :  and,  even  admitting  it  to  be  a  fact,  which  however  does 
not  appear  to  be  fully  established,  that  these  persons  are  physically 
weaker  than  other  men,  it  would  not  follow  that  this  weakness  is  the 
result  of  disease.  As  far  as  can  be  judged  from  external  appearance, 
and  from  their  accounts  of  their  own  feelings,  Albinos  appear  perfectly 
healthy,  and  many  do  not  exhibit  a  single  mark  of  disease  whatever.  It 
is  also  certain  that  domestic  animals  which  exhibit  varieties  perfectly 
analogous  to  those  of  the  human  Albino  are  free  from  disease.  This 
peculiarity  has  been  observed  in  the  sheep,  pig,  horse,  cow,  dog,  cat, 
mouse,  ferret,  monkey,  squirrel,  rat,  hamster,  guinea-pig,  mole, 
opossum,  martin,  weasel,  roe,  fox,  rhinoceros,  elephant,  badger, 
beaver,  bear,  camel,  buffalo,  and  ass ;  and  even  in  the  crow,  blackbird, 
canary-bird,  partridge,  common  fowl,  and  peacock.    It  is  remarkable, 
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however,  that  it  has  never  been  seen  iu  any  cold-blooded  animal.  In 
all  the  mammalia  and  birds  just  enumerated,  the  nature  and 
characters  of  the  deviation  seem  to  be  perfectly  analogous  to  those 
of  the  human  Albino.  The  pure  whiteness  of  then-  skin  and  other 
integuments,  and  the  redness  of  the  iris  and  pupil,  mark  the  same 
deficiency  of  colouring  matter.  A  white  mouse,  possessed  by  Blumen- 
bach,  exhibited  the  same  inability  to  bear  the  light  which  has  been 
observed  almost  universally  in  the  human  examples;  the  animal 
kept  its  eyelids  closed  even  in  the  twilight. 

The  physical,  intellectual,  and  the  moral  qualities,  associated  with 
this  singular  conformation  of  the  body,  have  not  been  stated  with 
distinctness  and  accuracy.  It  would  seem  that  the  Albino  is  both 
physically  and  mentally  somewhat  weaker  than  other  men.  All 
accounts  agree  in  representing  his  physical  strength  as  inferior  to 
that  of  persons  of  the  ordinary  conformation.  Saussure,  in  his 
'Voyage  dans  les  Alpes,'  expressly  states,  in  relation  to  two  boys 
whom  he  examined  with  much  attention  at  Chamouni,  that,  when 
they  were  of  a  proper  age,  they  were  unable  to  tend  the  cattle  like 
the  other  children  ;  and  that  one  of  their  uncles  maintained  them  out 
of  charity,  at  a  time  of  life  when  others  were  capable  of  gaining  a  sub- 
sistence by  their  labour.  Wafer,  the  old  voyager,  in  his  account  of 
the  Indian  Albinos  in  the  Isthmus  of  Darien,  while  he  represents 
them  as  being  as  nimble  in  the  moonlight  as  the  other  Indians,  states 
that  they  are  not  so  strong  and  lusty.  But  in  what  degree  their 
intellectual  powers  are  confined,  or  whether  indeed  there  be  any 
decided  inferiority,  we  have  at  present  no  means  of  forming  an 
accurate  judgment. 

Some  inconvenience  certainly  arises  from  the  conformation  of  the 
eye  peculiar  to  the  Albinos.  A  strong  light  cannot  be  borne,  and 
even  the  full  glare  of  day  appears  to  excite  some  degree  of  uneasiness. 
Hence  the  eyelids  are  usually  more  drawn  over  the  ball  of  the  eye 
than  is  common  with  other  persons,  and  the  eyes  are  generally  weak, 
tender,  and  watery  ;  while  vision  is  more  agreeable  and  more  perfect 
in  twilight.  But  the  inconvenience  of  an  ordinary  degree  of  light, 
and  the  advantage  of  imperfect  darkness,  have  been  exaggerated. 

It  would  seem  that  there  is  a  greater  tendency  to  the  formation  of 
this  variety  in  some  parts  of  the  world  than  in  others.  It  is  more 
common  among  the  African  and  the  Indian  tribes  than  among  the 
European  people.  In  the  Isthmus  of  Darien,  and  in  some  of  the 
oriental  islands,  it  is  so  frequent  that  some  writers  have  conceived 
that  those  persons  form  a  distinct  and  peculiar  tribe ;  but  for  this 
opinion  there  is  no  foundation.  Mr.  Bowdich,  however,  states  that 
the  king  of  Ashantee,  who  seems  to  have  considered  persons  of  this 
description  as  a  great  curiosity,  and  to  have  indulged  his  taste  for 
collecting  them  in  a  truly  Oriental  manner,  had  assembled  about  him 
nearly  a  hundred  white  negroes.  Blumenbach  states  that  he  has 
himself  seen  sixteen  Albinos  in  various  parts  of  Germany ;  and 
examples  have  been  not  imfrequently  found  in  Denmark,  England, 
Ireland,  France,  Switzerland,  Italy,  the  Grecian  Archipelago,  and 
Hungary.  It  is  common  in  both  sexes,  but  it  would  appear  to  be 
somewhat  more  frequent  in  males  than  in  females. 

ALBITE,  a  mineral  of  the  Felspar  group,  in  which  the  potash  of 
felspar  is  exactly  replaced  by  soda.  It  includes  Pericline,  Tetartine, 
Carnatite,  and  Cleavlandite.  It  occurs  massive  and  crystallised. 
Primary  form  a  doubly  oblique  prism.  Cleavage  parallel  to  the 
primary  planes.  Colour  commonly  white,  sometimes  gray,  greenish, 
bluish,  or  red ;  streak  white.  Fracture  uneven.  Hardness  6  "0.  Lustre 
pearly  on  the  cleavage  planes,  vitreous  in  other  directions.  Transparent, 
translucent.  Specific  gravity  2'6  to  2'68.  The  massive  vai-ieties  have 
a  laminar  structure.  Found  in  Norway,  Sweden,  Dauphiny,  St.- 
Gothard,  Scotland,  and  accompanying  felspar  in  most  of  its 
numerous  localities ;  from  this  it  differs  chiefly  in  containing  soda 
instead  of  potash.  Analysis,  by  Stromeyer :  silica,  70'68 ;  alumina, 
19-20;  soda,  9-06;  lime,  0-23. 

ALBUCA  (albus,  white),  a  genus  of  plants  belonging  to  the  natural 
order  Liliacece.  The  species  are  mostly  found  at  the  Cape  of  Good 
Hope.  They  are  cultivated  in  this  country,  and  require  the  treat- 
ment of  greenhouse  bulbs. 

ALBU'MEN. — In  plants  this  term  has  been  impropeily  applied  to 
the  substance  which  in  some  seeds  is  interposed  between  the 
embryo  and  their  coat.  It  varies  very  much  in  density,  and  other 
characters,  and  is  often  the  most  valuable  part  of  a  plant.  In  the 
cocoa-nut  it  is  the  meat,  the  milk  being  a  fluid  uncondensed  portion 
of  it ;  in  the  coffee-seed  it  is  the  part  that  is  roasted  ;  and  in  com  it 
is  that  which  is  ground  into  flour.  The  oil  of  the  castor-oil  plant, 
and  of  the  poppy,  the  aroma  of  the  nutmeg,  and  the  greasy  nutritious 
substance  that  forms  chocolate  are  all  the  produce  of  albumen.  In 
the  ivory-nut  it  is  the  hard  part  from  which  it  has  acquired  its 
name. 

This  substance  in  the  beginning  is  of  a  pulpy  nature,  and  is  the  matter 
in  which  the  young  embryo  first  makes  its  appearance ;  in  this  state 
it  is  present  in  all  plants,  but  as  the  embryo,  for  the  nutriment  of 
which  it  is  destined,  increases  in  size,  the  albumen  is  gradually 
absorbed  by  it,  either  wholly,  as  in  the  turnip,  the  pea,  the  bean,  and 
the  like ;  or  in  part  only,  the  residue  being  of  a  consistence  varying 
between  softness,  as  in  the  poppy,  and  extreme  hardness,  as  in  the 
date-palm.  [Seed.] 

Botanists  find  its  presenc<  in  abundance,  or  its  total  or  almost  total 


absence,  a  character  of  very  great  importance  in  distinguishing  the 
different  tribes  of  plants. 

ALBURNUM,  in  plants,  is  that  part  of  the  stem  of  trees  which 
timber-merchants  call  Sapwood.  It  is  the  newly-formed  unchanged 
wood  lying  immediately  below  the  bark,  and  is  always  of  a  very  light 
colour.  It  is  the  principal  channel  through  which  the  crude  sap  is 
conveyed  from  the  roots  into  the  leaves,  and  is,  therefore,  an  indis- 
pensable part  in  all  exogenous  trees.  [Exogens.J  It  consists  of  deli- 
cate fibrous  tissue ;  in  which  respect  it  differs  from  Heartwood,  or 
Duramen,  iu  which  the  tissue  is  combined  with  solid  secretions,  the 
nature  of  which  varies  with  species.  It  is  probably  on  the  latter 
account  that  heartwood  is  so  much  more  durable  than  sapwood ;  for 
simple  fibrous  tissue  is  in  itself  very  perishable,  and  it  only  ceases  to 
be  so  in  consequence  of  the  presence  of  secretions  of  a  less  destruc- 
tible character. 

While  many  plants  have  the  alburnum  and  heartwood  distinctly 
separated,  there  are  others,  technically  called  Whitewooded  Trees, 
which  consist  of  nothing  but  alburnum.  This  arises  from  their  not 
forming  any  solid  secretions  which  can  give  durability  to  the  central 
parts ;  hence  all  such  trees  are  quickly  perishable,  and  are  generally 
unfit  for  any  but  temporary  purposes. 

ALCA  (Cuvier),  the  Auk,  a  genus  of  Web-Footed  sea-birds,  which 
has  a  singularly-formed  bill,  being  very  broad  when  viewed  laterally, 
straight  towards  the  base,  but  much  curved  towards  the  point.  Both 
the  mandibles  are  half  covered  by  projecting  feathers,  and  furrowul 
near  the  point.  The  upper  mandible  is  crooked,  and  the  under  forms 
a  projecting  angle.  The  nostrils  are  towards  the  middle  of  the  sides 
of  the  upper  mandible,  being  very  narrow  and  almost  closed  by  a 
membrane  covered  with  feathers.  The  legs  are  short,  and  placed  far 
back,  so  that  the  birds  when  standing  have  their  backs  nearly  perpen- 
dicular. There  are  only  three  toes  fully  webbed,  the  back  toe  being 
wanting.  The  claws  are  somewhat  pointed.  The  wings  are  short,  and 
the  first  quill  is  as  long  as  the  second,  or  perhaps  a  little  longer. 

Only  two  species  are  known,  the  Great  Auk  (Alca  impennis),  and 
the  Razor  Bill  (Alca  Torda),  both  natives  of  the  British  Isles.  [Auk.] 

ALCE'DO  (LinnEeus),  Kingfisher,  a  genus  of  birds  of  which  the 
characteristics  are  : — The  bill  long,  straight,  quadrangular,  thick,  and 
pointed ;  the  tongue  short,  fleshy,  flat,  and  slightly  arrow-shaped  at 
the  point ;  the  nostrils  at  the  side  of  the  base  of  the  bill  running 
obliquely,  and  nearly  closed  by  a  naked  membrane  ;  the  legs  with  the 
shank  (tarsus)  short ;  the  feet  with  three  toes  forward,  the  outer  joined 
to  the  middle  one  as  far  as  the  second  joint ;  the  inner  one  similarly 
joined  as  far  as  the  first  joint.  The  hind  toe  is  broad  at  the  base.  The 
wings  have  the  first  and  second  quills  nearly  equal,  but  these  are 
shorter  than  the  third,  which  is  the  longest  in  the  wing. 

There  is  only  one  species  of  Kingfisher  (Alcedo  Ispida)  indigenous 
to  Britain.  It  is  the  most  beautiful  of  our  native  birds.  More  than 
sixty  species  have  been  described  by  naturalists,  chiefly  natives  of  Asia 
and  Africa,  and  all  distinguished  by  the  splendid  colours  of  their 
plumage.  [Halcyonid2E.] 

ALCES,  the  Elk.  [Deer.] 

ALCYNOE.  [AcALEPHiE.] 

ALCYONELLA  (diminutive  of  Alcyonium),  a  genus  of  animals 
belonging  to  the  Fresh-Water  Polyzoa,  or  Ascidian  Zoophytes.  The 
species  of  this  genus  were  originally  regarded  as  plants.  They  are 
composed  of  a  fleshy  sponge-like  mass,  which  consists  of  vertical, 
aggregated,  membranaceous  tubes,  which  open  on  the  surface.  In 
these  tubes  the  polypes  are  seated,  which  are  ascidian  ;  the  mouth  is 
encircled  with  a  single  series  of  filiform  tentacula,  which,  like  those 
of  the  whole  family,  are  depressed  or  incomplete  on  one  side.  The  eggs 
are  contained  in  the  tubes,  and  are  coriaceous  and  smooth. 

The  most  common  species  is  the  A.  stagnorwm  of  Lamouroux,  which 
is  commonly  found  in  stagnant  waters,  especially  when  they  contain 
iron  in  solution.  The  polype-mass  of  this  species  is  a  sponge-like 
substance,  somewhat  elastic,  of  a  blackish  green  colour,  and  ia 
more  or  less  apparently  porous.  It  is  composed  of  tubes  which  rise 
from  the  base  to  the  surface,  and  are  connected  together  by  a  firm 
transparent  gelatinous  substance.  The  walls  of  the  tubes  are  composed 
of  a  thin  pellucid  colourless  membrane,  through  which  the  ova  in  their 
interior  can  be  easily  seen.  The  ova  are  very  numerous,  although  the 
animal  itself  is  comparatively  rare,  abounding  at  one  season,  and 
almost  absent  at  another,  in  the  same  pond. 

This  animal  was  originally  described  by  Trembley  in  1741,  and 
although  he  was  perfectly  aware  of  its  nature  at  that  early  period,  it 
has  been  often  described  since  both  as  a  plant  and  a  sponge.  One  of 
the  best  modem  accounts  is  that  of  Mr.  T.  P.  Teale,  in  the  first  volume 
of  the  '  Transactions  of  the  Leeds  Philosophical  and  Literary  Society.' 

(Johnston,  British  Zoophytes.) 

ALCYONDD^E,  a  family  of  the  Asteroid  Polypes,  containing  the 
genera  A Icyonvwm  and  Sarcodictyon.  They  are  distinguished  from  the 
Pennatulidce  (Sea-Pens),  and  the  Gorr/oniadai  (Sea-Fans),  by  the  polype- 
mass  being  tough  and  fleshy,  without  any  distinct  axis,  but  strengthened 
by  the  irregular  distribution  of  calcareous  spiculaj.  The  polype-cells 
are  placed  in  the  fleshy  mass,  and  scattered  over  its  surface. 

The  best  known  of  the  species  of  this  family  is  the  Alcyonium 
digitatum,  which  was  described  by  Ellis  under  its  popular  name  of 
Dead  Man's  Hand,  or  Dead  Man's  Fingers.  It  has  been  described  by 
naturalists  by  other  names,  especially  Lobidaria ;  but  this  is  inadmissible, 
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as  having  been  previously  employed  to  name  a  plant.  Alcyonium  is 
derived  from  Alcyon,  the  kingfisher ;  and  this  word  means  sea-foam, 
of  which  the  kingfishers  were  supposed  to  make  their  nests. 

The  species  in  question  is  one  of  the  most  common  of  our  maritime 
productions,  and  is  found  on  stones  and  shells  and  rocks,  and  can 
frequently  be  collected  at  the  low-water  mark  during  a  spring-tide. 
It  sometimes  covers  the  object  to  which  it  is  attached  as  a  mere  crust, 
at  other  times  it  rises  up  in  one  or  more  conical  masses.  Where  there 
is  only  one,  the  fishermen  give  it  the  name  of  the  Cow's  Paps,  from  its 
resemblance  to  the  teat  of  the  cow's  udder.  The  skin  is  tough,  and 
when  examined  presents  little  radiated  points,  which  indicate  where 
the  tentacles  of  the  polypes  exist.  The  tentacles  are  short,  obtuse,  and 
ciliated  on  the  margins.  The  polype-cells  are  placed  just  under  the 
skin,  at  the  termination  of  a  series  of  aquiferous  canals  which  run 
throughout  the  polype-mass.  These  tubes  communicate  with  each 
other,  so  that  many  of  the  polypes  are,  as  it  were,  collected  together, 
forming  a  compound  animal.  The  space  between  the  tubes  is  occupied 
by  a  loose  fibrous  network,  forming*  lozenge-shaped  compartments, 
with  smaller  meshes  in  them.  These  interstices  are  filled  with  gela- 
tinous matter,  in  which  irregular  calcareous  spiculse  lie  embedded. 
•  The  ova  are  developed  in  the  polype-tubes,  and  are  about  the  size  of 
a  grain  of  sand.  They  are  produced  in  spring  and  summer,  and 
ultimately  discharged  from  the  mouth  of  the  polype. 

A  second  species  of  Alcyonium,  A.  glomeratum,  has  been  described 
by  Dr.  A.  H.  Hassall. 

The  genus  Sarcodictyon  has  been  described  by  Professor  Edward 
Forbes.  It  differs  from  Alcyonium  in  the  incrusting,  creeping,  and 
anastomosing  form  it  assumes.  Its  polypes  also  are  distant  from  each 
other,  and  placed  in  uniserial  prominent  cells.  It  has  eight  pinnated 
tentacula.    Only  one  species  has  been  described,  S.  catcnata. 

(Johnston,  British  Zoophytes.) 

ALCYONIDIUM  (from  Alcyonium,  on  account  of  its  external 
resemblance),  a  genus  of  animals  belonging  to  the  Infundibulate  section 
of  the  Polyzoa,  or  Ascidian  Zoophytes.  It  presents  a  fleshy  variously- 
lobed  mass,  containing  in  it  5-sided  cells,  which  contain  ascidian 
polypes  surrounded  with  a  double  sheath.  The  most  common  species 
of  this  genus  is  the  A.  gelatinosum.  It  is  one  of  the  most  common 
productions  of  the  sea-shore,  and  few  persons  can  have  been  at  the 
sea-side  without  having  noticed  it.  The  older  botanists  described  it 
as  a  plant.  Gerard  in  his  '  Herbal '  says  : — "  This  is  a  very  succulent 
and  fungous  plant  of  the  thicknesse  of  one's  thumbe  ;  it  is  of  a  dark 
yellowish  colour,  and  buncheth  forth  on  everie  side  with  many  imequal 
tuberosities  or  knots."  He  called  it  the  '  Sea  Ragged  Staffe.'  liay 
called  it  a  Fucus ;  but  Lamouroux,  who  first  classed  it  amongst 
plants,  has  the  honour  of  having  discovered  that  it  was  studded  all 
over  with  polypes.  We  are  indebted  to  Dr.  Arthur  Farre  for  a  very 
elaborate  account  ('  Phil.  Trans.,'  1839)  of  this  creature.  The  polype- 
mass  grows  naturally  in  deep  water  attached  to  old  shells  and  stones. 
It  is  however  washed  upon  most  of  our  coasts  after  every  storm.  The 
mass  is  clustered  or  fingered,  and  rises  to  the  height  of  from  6  to 
12  or  18  inches.  It  resembles  a  compact  sponge,  but  is  more  pellucid 
and  gelatinous.  The  surface  is  smooth,  but  is  speckled  with  dots 
which  indicate  the  spots  where  the  polypes  are  contained.  The 
polypes  are  so  closely  connected  with  their  cells  that  it  is  impossible 
to  separate  them  without  mutilation.  The  tentacles  are  16  in  number. 

Two  other  species  have  been  described  as  frequent  on  the  British 
coasts,  A.  hirsutum  and  A.  parasitium. 

(Johnston,  British  Zoophytes.) 

ALCYONIUM.  [Alctonidje.] 

ALDER.  [Alnus]. 

ALECTO  (one  of  the  Furies  of  the  Greek  mythology),  a  genus  of 
Infundibulate  Polyzoa,  characterised  by  the  creeping  and  branched 
character  of  its  polype-mass.  There  are  several  species,  all  of  which 
are  found  attached  to  old  shells  and  stones,  and  are  mostly  dredged 
for  in  deep  water. 

ALETHO'PTERIS  (Sternberg),  a  genus  of  Fossil  Ferns,  mostly 
from  the  Coal  formation.    (Pccopteris  of  Brongniart.) 

ALETRIS,  a  genus  of  plants  belonging  to  the  natural  order 
Liliacew.  One  of  the  species,  A.  farinosa,  is  the  most  intense  bitter 
known.  It  is  found  in  fields  and  the  edges  of  woods  very  commonly 
in  the  United  States,  and  is  used  in  infusion  as  a  tonic  and  stomachic. 
Large  doses  produce  poisonous  effects. 

ALEURITES,  a  genus  of  Euphorbiaceous  plants,  many  of  the  species 
of  which  are  now  referred  to  Croton.  [Croton.] 

ALEXANDRITE,  a  name  given  to  specimens  of  the  mineral  Chry- 
soberyl,  brought  from  the  Ural.  [Chrysoberyl.] 

ALO^E  is  the  name  given  by  botanists  to  the  tribe  of  plants  which 
comprehends  the  Sea- Weeds,  Lavers,  and  fresh-water  submersed 
species  of  similar  habits.  In  structure  they  vary  through  a  vast 
variety  of  intermediate  gradations,  from  the  state  of  simple  microscopic 
vesicles  to  branched  woody  individuals  many  fathoms  in  length. 
Some  of  them  are  only  visible  to  the  naked  eye  when  they  are 
collected  in  heaps ;  of  this  nature  is  the  green  and  red  slime  that  we 
find  in  damp  walks,  at  the  bottom  of  shaded  walls,  and  in  similar 
situations ;  others  grow  together  in  the  bed  of  the  ocean,  and  when 
they  rise  to  the  surface  form  floating  banks  of , such  extent  as  to 
impede  the  course  of  ships;  of  this  kind  are  the  Chorda filum,  or 
Sea  Cat-Gut,  of  Orkney,  meadow*  of  which  have  been  seen  in  Scalpa 
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Bay ;  and  the  Gulf -Weed  of  navigators,  which,  according  to  Humboldt, 
being  earned  by  the  Gulf  Stream,  forms  two  banks  in  the  great  basin 
of  the  Northern  Atlantic  Ocean,  one  of  which  stretches  over  11  degrees 
of  latitude,  and  the  other  over  4  degrees. 

The  plants  included  under  this  designation  are  every  day  becoming 
better  known  through  the  influence  which  the  microscope  and  better 
methods  of  investigation  are  producing  in  every  department  of 
natural  history.  Under  the  term  Abjai  Linnseus  included  the 
Lichens  and  other  plants  as  an  order  in  the  class  Crypto<jamia,  or 
Acrogens.  The  Lichens  have  been  long  since  separated ;  but  the 
plants  that  are  now  ordinarily  called  Alga;  present  differences  quite 
as  wide  as  any  that  separate  the  orders  of  the  class  Exogens,  so  that 
we  cannot  regard  the  term  Alga;  as  of  only  ordinal  value.  Dr.  Lindley, 
in  his  '  Vegetable  Kingdom,'  constitutes  an  alliance  which  he  calls 
A  Igales,  and  which  he  makes  to  embrace  the  following  natural  orders  : — 

1.  Diatomacew,  or  Brittleworts. 

2.  Confcrvaccw,  or  Confervas. 

3.  Fucacew,  or  Sea  Wracks. 

4.  Ceramiaccw,  or  Rose  Tangles. 

5.  Characecs,  or  Charads. 

The  first  of  these  orders  includes  the  Desmidea',  which  are  almost 
entirely  microscopic.  They  are  hardly  comprehended  under  the 
term  Algce  at  all.  [Diatomace-e  ;  Desmide2E.]  It  is  only  very 
recently  that  naturalists  have  come  to  the  conclusion  that  they  are 
plants.  The  Charads,  or  fifth  order,  present  in  many  respects  a 
much  higher  development  than  the  rest,  and  may  be  justly  regarded 
as  not  belonging  to  Algal.  [Characeje.]  The  relation  of  these 
groups  to  each  other  and  the  animal  kingdom  may  be  seen  in  the 
following  diagram,  given  by  Professor  Harvey  in  his  work  on  the 
'British  Algse.' 


As  Mr.  Harvey  is  the  most  recent  writer  on  this  subject  we  shall 
follow  him  in  this  article.    He  divides  the  A  Igw  into  three  sub-classes. 

1.  Mclanospcrmca',  which  are  marine  plants  of  an  olive  green,  or 
olive  brown  colour,  having  a  monoecious  or  dioecious  fructification. 
The  spores  are  olive-coloured  ;  each  enveloped  in  a  pellucid  skin,  and 
either  simple,  or  separating  into  two,  four,  or  eight  sporules.  They 
possess  antheridia,  or  transparent,  orange-coloured,  vivacious  corpuscles, 
moving  by  means  of  vibratile  cilia. 

2.  Rhodospermea',  which,  with  one  or  two  exceptions,  are  marine 
plants,  mostly  of  a  rosy  red  or  purple  colour.  The  fructification  is  of 
two  kinds  :  either  of  spores  in  external  or  immersed  conceptacles,  or 
densely  aggregated  together  and  dispersed  throughout  masses  of  the 
frond ;  or  of  tetraspores  of  a  red  or  purple  colour,  external,  or 
immersed  in  the  frond,  and  each  enveloped  in  a  pellucid  skin  which 
at  maturity  separates  into  four  sporules.  Some  possess  antheridia 
which  are  filled  with  yellow  corpuscles. 

3.  Chlorospcrmeo',  which  are  marine  or  fresh-water  plants  of  a 
green  colour.  The  fructification  is  dispersed  through  all  parts  of  the 
frond.  The  spores  are  green,  formed  within  the  cells,  and  often  at 
maturity  having  vibratile  cilia.  They  produce  also  gemmules,  or 
external  vesicles,  which  contain  a  dense,  dark-coloured,  granular  mass, 
which  finally  separates  from  the  frond. 


113  ALG.E. 

The  Mclanospermcce  include  the  following  orders  :  —  FucacecE, 
Sporochnacece,  Laminariacece,  Eictyotacece,  Chordariacece,  Ectocar- 
pacece. 

The  Fucacece,  which  have  for  their  type  the  genus  Fucus,  are  all  of 
them  marine  plants.  They  are  of  an  olive  brown  or  greenish  colour, 
and  very  fine  in  their  texture.  The  cellular  structure  of  which  all 
the  Algae  are  composed  is  in  these  plants  in  a  very  condensed  state, 
assuming  a  leathery  and  sometimes  even  a  woody  character.  The 
base  of  their  stem  or  stipes  forms  a  dense  shield-like  root,  whilst  their 
upper  part  is  often  expanded  into  a  broad  foliaceous  appendage.  The 
reproductive  organs  consist  of  small  black  or  very  dark  spores,  which 
are  collected  into  sori  or  are  found  scattered  on  various  parts  of  the 
frond.  These  spores  are  enveloped  in  a  thick  gelatinous  mucus, 
which  seems  to  be  a  provision  for  the  purpose  of  attaching  them  more 
securely  to  the  rocks  on  which  they  grow  in  the  midst  of  the  restless 
element  to  which  they  are  constantly  exposed.  They  are  of  very 
rapid  growth,  and  only  a  few  months  serve  to  cover  a  surface  of 
naked  rock  with  a  forest  of  various  species  of  Fuci.  Kelp  is  manu- 
factured from  the  species  of  plants  belonging  to  this  section  of  Algce  ; 
the  one  most  commonly  collected  for  this  purpose  is  the  Fucus 
vesiculosus.  -Kelp  is  not  now  manufactured  to  any  great  extent  in 
this  country,  but  a  few  years  since  it  was  a  source  of  great  wealth  in 
the  Western  Islands  and  the  western  shores  of  Scotland.  [Kelp.] 
At  one  time  the  quantity  made  in  Scotland  and  its  adjacent  isles  was 
not  less  than  20,000  tons  annually,  which  sold  at  the  average  price  of 
1 01.  per  ton. 

Of  all  the  species,  that  which  is  the  most  common  is  the  Fucus 
vesiculosus,  great  quantities  of  which  are  cast  upon  our  coasts,  and 
which  is  known  by  its  strap- 
shaped,  olive-green,  forked  divi- 
sions, having  little  yellowish  oval 
uneven  pods  at  their  points,  and 
by  the  crackling  noise  it  makes 
when  trodden  upon  ;  a  circum- 
stance which  is  owing  to  its  stems 
having  a  considerable  number  of 
air-bladders,  by  means  of  which  it 
floats.  The  structure  of  the  pods 
is  highly  curious.  Externally  they 
consist  of  a  hard  rind,  covered 
with  tumours,  each  of  which  has  a 
little  hole  in  its  centre.  Internally 
they  contain  a  soft  mucous  sub- 
stance, in  which  lie,  next  the  rind 
xnd  immediately  below  its  tumours, 
a  number  of  roimd  balls  (a). 
These  little  balls  are  composed  of 
jointed  threads  (b)  which  hold 
together  a  great  many  little  oval 
grains  (c)  enveloped  in  a  sort  of 
jelly.  These  grains  are  the  spores 
by  means  of  which  the  plant  is  propagated,  and  when  ripe  they  are 
discharged  through  the  holes  in  the  tumours  above  described. 

Although,  from  the  simple  structure  of  the  Alga;  we  should  not 
expect  that  they  would  elaborate  many  of  those  secretions  which  in 
higher  plants  are  found  subservient  to  the  use  of  man  and  other 
animals  as  food,  yet  among  many  of  these  a  gelatinous  matter  is 
secreted,  which  is  nutritious.  In  Gothland,  the  F.  vesiculosus  is  given  as 
provender  to  hogs,  and  hence  is  called  Swine-Tang.  Many  other  animals 
will  also  eat  this  plant  as  food,  in  times  of  scarcity.  It  is  also  collected 
in  Jersey,  and  when  dried  is  used  as  fuel.  The  fishermen  both  of  our 
own  and  the  Dutch  coasts  use  this  Fucus  and  the  F.  serratus  for  pack- 
ing up  then'  fish ;  the  latter  is  however  preferred,  as,  from  containing 
less  mucus,  it  is  less  likely  to  ferment.  The  Fuci  were  at  one  time 
used  considerably  in  medicine,  as  well  as  other  forms  of  Algce,  but 
since  the  discovery  of  their  active  principle,  iodine  [Iodine,  Eng.  Ctc, 
Arts  and  Sc.  Drv.],  they  have  been  comparatively  little  used.  Accord- 
ing to  Ecklon,  the  Laminaria  buccinalis  of  the  Cape  of  Good  Hope  is 
the  sea-weed  that  produces  the  greatest  quantity  of  iodine. 

The  Sargassum  vidgare,  or  Trojiic  Grape,  the  Fucus  nutans  of  older 
writers,  is  remarkable  for  the  immense  quantities  in  which  it  occurs  in 
certain  portions  of  the  ocean.  It  only  grows  within  forty  degrees  of 
the  equator,  on  each  side,  although  occasionally  thrown  up  by  currents 
on  our  own  shores.  In  some  parts  of  the  ocean  it  is  so  constant  that 
it  is  said  to  assist  pilots  in  rectifying  their  longitude.  It  was  the 
occurrence  of  immense  fields  of  these  weeds  that  struck  the  sailors  of 
Columbus  with  so  much  awe,  and  led  them  to  suppose  that  Providence 
had  determined  to  frustrate  their  course,  which  nearly  terminated  in 
the  giving  up  of  their  great  attempt  to  discover  the  New  World. 

Ahvia  csculenta,  when  stripped  of  the  thin  part,  forms  a  part  of  the 
simple  fare  of  the  poorer  classes  of  Ireland,  Scotland,  Iceland,  Denmark, 
and  the  Faroe  Islands. 

The  Sporochnacece  are  a  small  group,  composed  of  the  Scatter-Tuft 
{Sporochnus)  and  three  other  genera,  which  are  remarkable  for  bearing 
little  tufts  of  fine  green  filaments  on  the  fronds.  They  are  of  an  olive 
or  yellowish  green  colour  :  they  become  flaccid  on  exposure  to  the  air, 
acquiring  a  verdigris  colour,  and  possess  the  property  of  decomposing 
other  Algm  with  which  they  may  come  in  contact. 
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Fucus  vesiculosus. 


The  Laminariacece,  or  Tangles,  have  a  densely  fibro-cellular  structure 
and  their  spores  are  collected  together  in  sori  on  the  surface  of  the 
frond.  These  plants  are  coriaceous  or  membranaceous  in  structure, 
and  are  little  changed  by  exposure  to  the  air.  Some  of  them  are  used. 
Laminaria  csculenta  is  an  edible  species.  It  grows  to  the  length  of 
20  feet,  and  the  midrib,  stripped  of  its  membranaceous  covering,  is  the 
part  that  is  eaten.  L.  saccharina,  or  the  Sugar  Sea-Belt,  is  said  to  be 
eaten  by  the  Icelanders.  In  Japan  it  is  also  considered  a  great  delicacy. 
L.  digitata,  or  Sea- Wand,  is  eaten  in  Scotland,  and  is  cried  about  the 
streets  of  Edinburgh  as  Tangle.  Many  of  the  sea-weeds  belonging  to 
this  and  other  genera  have  been  found  to  make  excellent  manure  for 
grass-lands.  Kelp  has  in  many  instances  been  used,  and  it  has  perfectly 
succeeded.  It  has  been  tried  as  a  top-dressing,  and  singly  or  in 
combination  with  other  manures  on  corn,  pasture,  potatoes,  turnips, 
&c,  with  the  best  effect. 

To  this  section  belongs  the  Chorda  filura,  Sea- Whiplash,  or  Sea- 
Whipcord,  which  is  often  found  30  or  40  feet  in  length.  The  frond  of 
this  plant  is  hollow  within,  interrupted  at  short  distances,  an  arrange- 
ment which  appears  to  be  for  the  purpose  of  enabling  the  plant  to 
float  in  the  water,  and  thus  securing  the  same  end  as  the  more  highly 
developed  vesicles  of  Fucus  vesiculosus. 

The  Dictyotacece,  or  Sea-Networks,  are  a  larger  section  than  the  last, 
and  are  characterised  by  the  beautifully  reticulated  texture  of  the  tegu- 
ment.   Their  fronds  are  of  various  forms,  but  all  of  them  are  ribless. 

The  Chordariacece  and  Ectocarpaccce  have  their  fronds  formed  of 
jointed  filaments,  which  are  either  free  or  united  into  a  compound  body 

The  Ectocarpacece  are  olivaceous  or  green  marine  plants ;  their 
fructification  is  monoecious,  the  capsules  external,  and  the  globules 
placed  between  swollen  ramuli.  It  contains  the  genus  Ectocarpus  and 
two  others. 

The  Rhodospcrmece  include  the  following  orders  -.—Ehodomelacece 
Laurenciacece,  Corallinacece,  Delesseriacea?,  Ehodymeniacece,  Crypto- 
ncmiaccce,  Ccramiacece.  These  orders  are  distinguished  by  their 
brilliant  and  little-fading  tints,  their  leaf-like  fronds,  and  the  collection 
of  their  spores  into  sori,  or,  if  scattered,  by  the  spores  being  arranged 
on  a  ternary  plan.  The  Chondrus  crispus,  or  Carrageen  Moss,  belongs 
to  the  order  Cryptoncmiacecc.  In  Ireland  it  is  used  extensively  as  an 
article  of  food,  and  has  lately  been  sold  in  London  as  a  substitute  for 
Iceland  Moss.  It  is  frequently  employed,  instead  of  isinglass,  for  the 
manufacture  of  blanc-mange  and  jellies.  It  has  a  slight  bitter  flavour, 
which  may  be  removed  by  steeping  for  some  time  previous  to  boiling. 

Another  genus  of  the  same  order  is  Gdidium.  A  species  of  this 
genus  is  said  to  be  the  substance  collected  by  the  swallows  and 
used  in  the  construction  of  the  edible  nests  of  Java.  Strange  as 
it  may  seem  that  a  taste  for  birds'  nests  should  exist  among  any 
people,  yet  so  strong  is  this  taste  in  China,  that  the  trade  in  birds' 
nests  forms  a  very  lucrative  and  extensive  branch  of  commerce. 
Burnett,  in  his  '  Outlines  of  Botany,'  observes,  "  It  has  been  estimated 
that  242,400  lbs.  of  birds'  nests,  worth  in  China  234,290Z.  and  upwards, 
are  annually  exported  from  the  Indian  Archipelago."  The  only  pre- 
paration the  birds'  nests  undergo  is  that  of  simple  drying,  without 
direct  exposure  to  the  sun;  after  which  they  are  packed  in  small 
boxes.  They  are  assorted  for  the  Chinese  market  into  three  kinds, 
according  to  their  qualities ;  and  the  common  price  for  birds'  nests 
of  the  first  sort  at  Canton  is  no  less  than  3500  dollars  the  pecul,  or 
51.  18s.  ljd.  per  lb. ;  for  the  second,  2800  Spanish  dollars  the  pecul; 
and  for  the  third,  1600.  The  collecting  these  birds'  nests,  according 
to  Mr.  Crawfurd,  is  as  perilous  a  toil  as  our  fearful  trade  of  gathering 
samphire  ;  for  he  says,  "  The  nests  are  obtained  in  deep  and  damp 
caves,  and  are  most  esteemed  if  taken  before  the  birds  have  laid  their 
eggs.  The  coarsest  are  those  collected  after  the  young  have  been 
fledged.  The  finest  nests  are  the  whitest ;  that  is,  those  taken  before 
they  are  defiled  by  the  young  birds.  They  are  taken  twice  a  year, 
and  if  regularly  collected,  and  no  unusual  injury  offered  to  the  caverns, 
the  produce  is  very  equal,  and  the  harvest  veiy  little  if  at  all  improved 
by  being  left  unmolested  for  a  year  or  two.  Some  of  the  caverns  are 
extremely  difficult  of  access,  and  the  nests  can  only  be  collected  by 
persons  accustomed  from  their  youth  to  the  office.  In  one  place  the 
caves  are  only  to  be  approached  by  a  perpendicular  descent  of  many 
hundred  feet  by  ladders  of  bamboo  and  rattan,  over  a  sea  rolling 
violently  against  the  rocks.  AVhenthe  mouth  of  the  cavern  is  attained, 
the  perilous  office  of  taking  the  nests  must  often  be  performed  by 
torch-light,  by  penetrating  into  the  recesses  of  the  rock,  where  the 
slightest  trip  would  be  instantly  fatal  to  the  adventurers,  who  see 
nothing  below  them  but  the  turbulent  surf  making  its  way  into  the 
chasms  of  the  rock."    (Crawfnrd's  '  Eastern  Archipelago.') 

Several  other  species  of  Gclidium  are  made  use  of  as  food,  more 
especially  in  the  East,  where  they  are  added  to  dishes  to  render  the 
hot  and  biting  condiments  more  palatable. 

The  Iridea  edulis,  Edible  Dulse,  is  a  favourite  food  with  many  of  the 
Crustacea,  as  lobsters,  crabs,  &c. :  it  is  also  eaten  by  fishermen,  both 
raw  and  roasted.  It  is  said  to  resemble  in  flavour  roasted  oysters. 
The  Halymenia  palmata  was  at  one  time  used  as  a  masticatory,  but 
its  use  has  been  supplanted  by  tobacco.  It  is  still,  however,  used  as 
a  popular  remedy  in  scorbutic  and  other  cutaneous  diseases.  "  To 
the  Icelanders  it  is  a  plant  of  considerable  importance.  They  prepare 
it  by  washing  it  well  in  fresh  water,  and  exposing  it  to  dry,  when  it 
gives  out  a  white  powdery  substance,  which  is  sweet  and"  palatable, 
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and  covers  the  whole  plant.  They  then  pack  it  in  casks  to  keep  it  from 
the  air.  and  thus  preserve  it  ready  to  be  eaten,  either  in  this  state  with 
fish  and  butter,  or,  according  to  the  practice  of  wealthier  tables,  boiled 
in  milk,  and  mixed  with  a  little  flour  of  rye.  The  cattle  are  also  very 
fond  of  this  sea-weed,  and  sheep  are  said  to  seek  it  with  such  avidity 
as  often  to  be  lost,  by  going  too  far  from  the  land  at  low-water." 
('Quart.  Rev.,'  vii.  68.)  From  this  latter  circumstance  it  was  called 
Fucus  ovinus,  or  Sheep  Dulse.  In  Kamtchatka  it  is  used  for  making  a 
fermented  beverage,  which  is  easily  produced  on  account  of  the  great 
quantity  of  sugar  this  plant  contains. 

Amongst  the  Rhody  meniacece  is  the  genus  Gracillaria,  the  species 
of  which  are  also  used  as  food,  and  one  of  them,  G  lichenoides,  is  highly 
valued  in  Ceylon  and  other  parts  of  the  East,  and  bears  a  great 
resemblance  to  G.  compressa,  a  species  of  the  British  coast,  and  which 
Dr.  Greville  says  is  little  inferior  to  the  first,  and  has  been  used  in  this 
country  both  as  a  pickle  and  a  preserve.  The  G.  tenax,  the  Fucus 
tenax  of  Turner,  is  invaluable  to  the  Chinese  as  the  basis  of  an  excel- 
lent glue  and  varnish.  "  Though  a  small  plant,"  says  Dr.  Greville, 
"  the  quantity  annually  imported  at  Canton  from  the  provinces  of 
Fokein  and  Tchikiang  is  stated  by  Mr.  Turner  to  be  about  27,000  lbs. 
It  is  sold  for  6d.  or  8d.  per  pound,  and  is  used  for  the  purposes  to 
which  we  apply  glue  and  gum  arabic.  The  Chinese  employ  it  chiefly 
in  the  manufacture  of  lanterns,  to  strengthen  or  varnish  the  paper,  and 
sometimes  to  thicken  or  give  a  gloss  to  silks  or  gauze."  Mr.  Neill 
thinks  it  probable  that  the  gummy  matter  called  chin-chou,  orhai-tsai, 
in  China  and  Japan,  may  be  composed  of  this  substance.  Windows 
made  of  slips  of  bamboo,  and  crossed  diagonally,  have  frequently  their 
interstices  wholly  filled  with  the  transparent  glue  of  hai-tsai. 

A  celebrated  vermifuge  on  the  Continent  is  prepared  from  the 
Helminthocorton,  a  genus  which  grows  in  the  Mediterranean,  and  goes 
by  the  name  of  the  Coralline  of  Corsica.  It  has  also  been  recommended 
as  a  remedy  in  cancer,  but  is  seldom  used  in  this  country. 

ThePlocamium,  or  Hair-Flag  (Delcsseriacece),  is  one  of  the  most  elegant 
plants  of  this  section.  It  was  formerly  used  much  in  the  construction 
of  artificial  landscapes  on  paper,  and  its  collection  and  preparation 
gave  employment  to  many  of  the  poor  on  our  coasts. 

The  order  Ceramiacece  contains  six  genera,  one  of  which  is  the 
Griffitlisia,  a  plant  named  after  Mrs.  Griffiths,  who  has  done  much  to 
advance  the  knowledge  of  the  order  Algm  in  Great  Britain.  The 
most  extensive  genera  in  this  tribe  are  Calathamnion  and  Polysiphonia. 
Most  of  the  species  belonging  to  these  two  genera  are  natives  of  the 
sea,  and  are  found  attached  to  rocks,  and  to  shells,  stones,  and 
corallines  which  are  thrown  up  by  the  waves.  Many  of  them  are  also 
found  parasitic  upon  the  larger  sea-algse,  as  the  various  species  of 
Fucus  and  others. 

The  Cklorospermcce  include  the  orders  Siphonacece,  Confervaceo?, 
z/lvacew,  Oscillatoriacece,  Nostocacca?,  and  Palmellacea; 

The  order  Siphonacece  consists  of  plants  which  are  found  in  the  sea, 
in  fresh  water,  or  on  damp  ground,  of  an  herbaceous  green  colour. 
The  frond  is  either  composed  of  membranaceous,  filiform,  continuous, 
simple,  or  branched  tubes,  or  formed  of  a  combination  of  similar 
tubes,  forming  a  spongy  or  crustaceous,  globular,  cylindrical,  or  flat 
body  ;  the  reproductive  organs  are  vesicles  produced  on  the  outer 
surface  of  the  tubes,  filled  with  a  dark  green  granular  mass.  This 
tribe  contains  four  genera  :  Codium,  Bryopsis,  Vaucheria,  and 
Botrydvum.  The  most  interesting  genus  is  Vaucheria,  on  account 
of  the  remarkable  observations  that  have  been  made  upon  its  repro- 
ductive granules  by  Unger  and  other  botanists.  [Vaucheria.] 

Codium;  the  Sea-Purse,  is  a  hollow,  sub-globose,  dark  green  plant, 
composed  of  an  interwoven  mass  of  tubular  continuous  filaments,  the 
reproductive  vesicles  being  attached  to  the  filaments  near  the  surface 
of  the  frond.  There  are  two  British  species  found  on  submarine 
rocks.  Bryopsis  has  two  British  species,  which  are  also  marine  plants. 
The  frond  is  membranaceous,  filiform,  tubular,  cylindrical,  glistening, 
branched  ;  the  branches  are  imbricated,  or  distichous  and  pinnated, 
and  filled  with  a  fluid  containing  minute  granules.  Their  numerous 
branches  give  them  the  appearance  of  feathered  mosses — hence  their 
name.  Botrydvum  (from  Borpvs),  a  Grape-Bunch,  is  nothing  more  than 
a  spherical  vesicular  receptacle,  filled  with  a  watery  fluid  :  it  opens 
at  the  apex,  and  has,  descending  from  the  lower  part,  a  bunch  of 
radical  fibres.  In  structure  this  plant  resembles  Codium,  but  it  is 
much  smaller,  the  receptacle  not  being  bigger  than  a  grain  of  mustard, 
and  it  grows  upon  the  ground  in  moist  shady  situations.  Granules 
are  contained  in  the  watery  fluid  within  the  plant,  and  when  the 
weather  is  dry,  the  upper  part  of  the  receptacle  collapses,  giving  the 
plant  a  cup-shape. 

The  Confervacece  are  for  the  most  part  green  plants,  but  sometimes 
pink  or  brown.  The  fructification  consists  of  a  granular,  coloured 
internal  mass,  which  assumes  various  forms. 

The  genus  Conferva,  although  still  containing  numerous  species, 
has  been  much  reduced  by  the  formation  of  new  genera.  It  has 
however  still  an  indefinite  character,  on  account  of  the  comparatively 
little  attention  which  the  order  Algce  has  received  from  botanists. 
The  "filaments  are  articulated,  free,  distinct,  uniform,  simple  or 
branched.  Fruit  (?),  an  internal,  coloured,  granular  mass  (endo- 
chrome).  Colour  green,  rarely  purple  or  orange."  The  species  of 
Conferva  are  found  wherever  there  is  water.  In'  running  streams 
they  attach  themselves  to  the  stones  at  the  bottom,  and  are  so 


abundant  frequently  in  stagnant  ponds  and  pools  as  to  conceal 
everything  else.  Some  few  of  them  are  found  in  sea-water,  and 
some  on  dry  land.  Some  of  the  species  have  been  found  developing 
their  peculiar  forms  under  the  influence  of  the  ingredients  of  different 
mineral-springs  ;  and  one,  the  Conferva  thermalis,  is  only  found  in  ther- 
mal springs.  Under  favourable  circumstances  they  sometimes  go  on 
developing  to  an  immense  extent  in  lakes  or  ponds  in  which  they 
grow.  They  are  generally  at  first  green,  but  as  they  ascend  to  the 
surface  of  the  water,  and  are  exposed  to  the  air,  they  become  whitish. 
The  rapidity  of  the  growth  of  these  plants  is  sometimes  very 
extraordinary,  and  lakes,  and  even  the  ocean  itself,  are  covered  for 
several  miles  with  floating  masses  of  Conferva!  several  inches  in  depth. 
Of  the  various  species  of  Conferva;,  the  C.  fracta,  the  C.  crispata, 
and  C.  rividaris  are  most  abundant  in  this  country.  These  plants  are 
frequently  called  Crow-Silks,  and  in  some  parts  of  the  country,  when 
dried,  they  have  been  used  for  the  purpose  of  stuffing  beds,  also  as 
wadding  for  stuffing  garments.  Dr.  Lightfoot  says  he  has  seen  at 
Edinburgh  a  kind  of  paper  manufactured  from  the  fibres  of  Conferva 
fracta.  C.  cegagropila,  Globe  Crow-Silk,  or  Moor-Ball,  is  found  with 
its  filaments  rolled  up  into  the  form  of  a  ball,  so  that  it  has  the 
appearance  of  the  balls  of  hair  occasionally  found  in  the  stomachs  of 
animals.  It  is  an  inhabitant  of  lakes,  but  is  rarely  found.  It  is  not 
fixed  to  anything,  but  floats  about  at  the  mercy  of  the  waves.  The 
balls  vary  in  diameter  from  half  an  inch  to  four  inches. 

The  genus  Hydrodictyon  has  filaments  which  form  a  network  with 
regular  polygonal  meshes,  and  viviparous  articulations.  There  is  but 
one  species,  the  //.  utriculatum,  Common  Water-Net,  which  is  a  rare 
plant,  and  found  only  in  ditches  and  pools  in  the  middle  and  southern 
parts  of  England.  It  is  a  beautiful  plant,  forming  a  tubular  net, 
which  floats  freely  in  the  water.  The  meshes  of  the  net-work  are 
pentagonal  or  hexagonal,  and  vary  in  diameter  from  half  a  line  to 
half  an  inch,  and  the  filaments  from  the  width  of  a  human  hair  to 
that  of  the  coarsest  hog's-bristle. 

The  genus  Mougcotia,  named  after  J.  B.  Mougeot,  a  German 
botanist,  has  articulated  simple  filaments,  which  are  finally  united  by 
transverse  tubes.  The  endochrome  is  granular,  at  length  forming 
roundish  globules  at  the  point  of  conjugation.  This  is  one  of  the 
genera  of  confervoid  plants  whose  filaments  are  said  to  unite  before 
reproduction  takes  place.  That  this  conjugation  does  take  place 
previous  to  their  granules  possessing  any  reproductive  power,  in 
many  of  the  species,  there  can  be  no  doubt.  But  there  are  many 
species  of  Conferva;  which  belong  to  the  conjugate  group  of  genera, 
in  which  the  phenomenon  of  conjugation  does  not  take  place  previous 
to  reproduction.  These  exceptions  occur  more  particularly  in  the 
genus  Zygnema.  [Zygnema.]  Several  species  of  Mougeotia  are  found 
in  Great  Britain  ;  the  most  common  is  the  M.  genuflexa,  which  is 
abundant  in  pools  and  ditches,  sometimes  covering  a  space  30  or  40 
feet  in  diameter,  and  being  of  a  yellowish-green  or  dull  yellow  colour. 
The  filaments  are  exceedingly  fragile. 

The  genus  Tyndaridca  has  simple  filaments,  inosculating  by 
transverse  tubes.  The  endochrome  is  in  two  roundish  masses,  which 
after  conjugation  unite  to  form  a  single  globule.  The  species  are 
found  in  ponds  and  ditches,  mostly  commencing  their  existence  at 
the  bottom  of  the  water,  and  after  a  little  time  rising  to  the  surface, 
where  they  form  masses  varying  in  size,  of  a  yellowish  and  yellowish- 
green  colour. 

The  Ulvaceas  include  plants  which  are  found  in  the  sea,  in  fresh- 
water, or  on  the  damp  ground  :  they  are  generally  of  an  herbaceous 
green  or  fine  purple  colour,  and  have  a  thin,  tender,  membranaceous, 
reticulated  structure,  rarely  gelatinous  ;  they  are  generally  furnished 
with  a  very  minute  scutate  root,  which  is  either  expanded  or  tubular 
and  continuous ;  the  reproductive  organs  consist  of  roundish,  mostly 
quaternate  granules,  or  minute  opercular  grains,  which  are  imbedded 
in  the  delicate  membrane  of  the  plant.  This  order  contains  about 
ten  genera,  of  which  the  five  following  are  British  : — Porphyra,  Ulva, 
Tctraspora,  Entcromorpha,  and  Bangia. 

Porphyra  (from  irop<pvpeos),  the  Purple  Laver,  has  a  plain  frond, 
exceedingly  thin,  and  of  a  purple  colour.  The  reproductive  organs 
are  of  two  kinds  : — 1,  Roundish  granules  arranged  in  fours,  and 
imbedded  in  the  whole  substance  of  the  frond  ;  2,  Masses  of  smaller 
ovate  granules,  which  are  scattered  without  order,  chiefly  towards  the 
margin  of  the  frond.  Four  species  of  the  Purple  Laver  are  enume- 
rated. The  most  common  is  the  Porphyra  laciniata,  which  has  its 
fronds  aggregated  and  deeply  cleft,  the  segments  dilated,  and  variously 
cut  and  waved.  This  plant  is  common  in  the  sea  from  spring  to 
autumn,  and  grows  on  rocks  and  stones,  whence  it  is  often  torn  by 
the  violence  of  the  waves,  and  thrown  on  the  shore.  The  frond  of  this 
plant  abounds  in  a  viscid  gelatinous  matter,  which  is  said  to  be  very 
nutritious.  On  this  accoimt  this  plant,  under  the  name  of  Laver,  is 
much  eaten  in  many  places,  especially  the  south  of  England.  When 
collected,  it  is  kept  in  jars  with  salt,  and  when  brought  to  the  tabla 
is  served  up  with  lemon-juice.  Dr.  Lightfoot  states  that  in  the 
Western  Isles  it  is  gathered  in  the  month  of  March,  and  that,  when 
pounded  and  macerated  with  a  little  water,  the  inhabitants  eat  it  with 
pepper,  vinegar,  and  butter.  It  is  sometimes  stewed  with  leeks  and 
onions.  But  although  this  plant  is  abundant  enough,  it  is  only  very 
partially  used  as  an  article  of  diet. 

Ulva  the  Green  Laver,  has  a  membranaceous  frond  of  a  green  colour 
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with  its  reproductive  granules  arranged  in  fours.  There  are  seven 
British  species  of  Ulva  :  three  growing  in  the  sea,  one  in  fresh  water, 
and  three  in  damp  places  on  the  land. 

U.  latisssima,  the  Broad  Gi-een  Laver,  has  a  plain,  widely-oblong  or 
roundish  frond,  waved,  and  of  a  green  colour  and  tender  substance. 
It  is  an  abundant  plant  on  the  rocks  and  stones  of  the  sea  in  summer 
and  autumn.  In  common  with  U.  Lactuca,  the  Lettuce  Green  Laver, 
it  is  gathered  and  eaten  in  the  same  way  as  the  Purple  Laver.  It  is 
also  known  under  the  name  of  Oyster  Green.  This  plant  is  popularly 
supposed  to  be  good  for  scrofulous  habits.  It  is  sometimes  applied  to 
the  forehead  to  relieve  headache  in  fevers,  and  also  to  procure  sleep. 
U.  bullosa,  the  Blistered  Green  Laver,  is  the  fresh-water  species.  It 
has  an  obovate,  saccate  frond,  which  is  gelatinous,  and  at  length 
becomes  irregularly  expanded,  waved,  and  bullate.  It  is  a  very  fre- 
quent plant  in  stagnant  pools  and  ditches  of  fresh  water,  often  covering 
the  whole  surface  of  the  water,  and  giving  it  the  appearance  of  being 
in  a  state  of  fermentation.  Microscopically  examined,  this  is  an  object 
of  no  common  beauty ;  it  seems  as  if  composed  of  little  green  balls, 
about  as  big  as  the  blood-cells  in  the  human  blood,  having  no  sort  of 
adhesion  with  each  other,  but  holding  together  by  a  transparent  thin 
jelly.  It  is  by  these  little  green  balls,  or  by  the  matter  they  contain, 
that  the  Ulva  is  propagated.  The  common  Laver  of  the  shops  very 
nearly  resembles  it,  but  is  a  marine  species.  The  terrestrial  species 
of  Ulva  are  found  growing  on  walls,  rocks,  the  roofs  of  thatched  houses, 
and  especially  in  places  exposed  to  much  moisture.  U.  thermal  is  grows 
in  hot-springs  at  a  temperature  of  117°  Fahrenheit. 

The  genus  Tetraspora,  named  from  the  quaternary  arrangement  of 
its  granules,  inhabits  fresh  water,  and  includes  two  British  species. 
The  fronds  are  tubular  or  inflated,  and  gelatinous. 

The  Enteromorpha,  Water-Gut,  has  a  tubular,  hollow,  membra- 
naceous frond,  of  a  green  colour  and  reticulated  structure ;  the 
reproductive  granules  are  arranged  in  threes  or  fours  in  the  reticu- 
lations. Seven  or  eight  species  of  this  genus  have  been  described  as 
British.  They  are  all  inhabitants  of  the  sea,  or  of  pools  and  ditches 
of  salt-water,  with  the  exception  of  E.  intestinal  is,  which  is  also  found 
in  fresh-water  pools.  All  the  species  are  long,  varying  from  two  or 
three  inches  to  three  feet  in  length,  and  when  floating  in  the  water 
very  much  resemble  the  intestines  of  an  animal — hence  their  name. 

Bangia  was  named  after  Hoffman  Bang,  a  Danish  naturalist,  who 
wrote  a  work  on  the  Conferva.  It  has  a  flat,  capillary,  membranaceous 
frond,  of  a  green,  reddish,  or  purple  colour. 

The  order  Oscillatoriacea  is  composed  of  plants  which  are  green  or 
brown  in  colour,  with  continuous  tubular  filaments,  seldom  branched, 
though  often  joined  together  so  as  to  appear  branched.  The  fructifi- 
cation consists  of  an  internal  mass  divided  by  transverse  septa,  finally 
separating  into  roundish  or  lenticular  sporidia.  This  tribe  of  plants, 
like  the  others,  is  found  wherever  there  is  water,  and  is  more  abundant 
in  fresh  water  than  in  the  sea.  There  are  however  many  of  them 
found  in  the  sea,  and  also  in  mineral-waters.  Many  of  the  species, 
especially  of  Oscillatoria,  are  endowed  with  a  power  of  moving  so 
apparently  spontaneous,  that  some  naturalists  have  placed  them  among 
animals,  as  well  as  the  more  minute  forms  of  plants  belonging  to  the 
order  Alga.  Captain  Carmichael,  who  devoted  much  attention  to  this 
subject,  has  made  the  following  observations,  which  were  published 
from  among  his  MSS.  by  Mr.  Harvey  : — "  I  have  been  induced  to 
bestow  considerable  attention  on  such  of  the  species  as  fell  under  my 
notice,  on  account  of  the  singular  motion  remarked  in  the  filaments 
by  various  naturalists  ;  and  I  do  confess  that  the  result  is  something 
like  conviction  that  they  belong  rather  to  the  animal  than  to  the 
vegetable  kingdom.  This  motion  or  oscillation  has  been  attributed 
to  various  causes — to  the  rapidity  of  growth,  to  the  action  of  the 
light,  or  to  the  agitation  of  the  water  in  which  the  specimens  were 
immersed  for  inspection ;  but  none  of  these  afford  a  satisfactory 
explanation.  The  last  may  be  put  to  the  proof  by  a  very  simple  con- 
trivance. Let  a  small  portion  of  the  stratum  be  placed  in  a  watch- 
glass  nearly  filled  with  water,  and  covered  with  a  circular  film  of  talc, 
so  that  its  edge  may  touch  the  glass  ;  the  water  will  bo  rendered  as 
fixed  as  if  it  was  a  piece  of  ice.  The  glass  may  now  be  placed  under 
the  microscope,  and  the  oscillation  of  the  filaments  viewed  without 
any  risk  of  disturbance  from  the  agitation  of  the  water.  By  following 
this  course  it  will  be  speedily  perceived  that  the  motion  in  question 
is  entirely  independent  of  that  cause.  The  action  of  light  as  a  cause 
of  motion  cannot  be  disproved,  because  we  cannot  view  our  specimens 
in  the  dark  ;  but  indirectly  there  is  nothing  easier.  If  a  watch-glass 
charged  as  above  be  laid  aside  for  a  night,  it  will  be  found  that  by 
next  morning  not  only  a  considerable  radiation  has  taken  place,  but 
that  multitudes  of  the  filaments  have  entirely  escaped  from  the 
stratum ;  both  indicating  motion  independent  of  light.  Rapidity  of 
growth  will  show  itself  in  a  prolongation  of  the  filaments,  but  will 
not  account  for  this  oscillation  to  the  right  and  left,  and  still  less  for 
their  travelling  in  the  course  of  a  few  hours  to  the  distance  of  ten 
times  their  own  length  from  the  stratum.  This  last  is  a  kind  <if  motion 
unexampled,  I  believe,  in  the  vegetable  kingdom.  There  is  another 
point  in  the  natural  history  of  the  Oscillatoriea,  which  favours  the 
opinion  that  they  are  animalcules.  It  is  the  extremely  limited  term 
of  their  existence.  The  community,  if  I  may  so  call  it,  lives  for  several 
months  ;  but  the  individuals  die  off,  and  are  succeeded  by  others  with 
a  rapidity  to  which  there  is  no  parallel  among  genuine  plants.    If  a 
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small  portion  of  stratum,  say  one-fourth  of  an  inch  in  diameter,  be  left 
for  three  or  four  days  in  a  watch-glass  filled  with  water,  the  whole 
area  of  the  glass  will  be  found  covered  with  a  thin  transparent  pellicle 
or  incipient  stratum,  derived  from  the  filaments  that  had  successively 
radiated  and  died  in  the  course  of  that  short  period." 

There  are  several  genera  in  the  order  Oscillatoriacea : — Stigonema 
has  cylindrical,  cartilaginous,  branched,  inarticulate  filaments,  inclu- 
ding granules  ranged  in  transverse  dotted  rings.  Scytonema  has 
branched,  flaccid,  tough,  continuous,  tubular  filaments,  with  brown 
or  olive-coloured  endochrome,  which  is  transversely  striated,  and  at 
length  separates  at  the  striae  into  lenticular  sporidia.  Calothrix  has 
erect  tufted  or  fasciculate  filaments  destitute  of  a  mucous  layer, 
fixed  at  the  base,  somewhat  rigid,  without  oscillation.  The  tube  is 
continuous,  and  the  endochrome  is  at  length  dissolved  into  lenticular 
sporidia.  Many  of  the  species  of  Calothrix  are  parasitical  on  other 
plants.  It  is  to  this  genus  that  the  Conferva  nivea  of  Dillwyn  belongs. 
It  is  the  Calothrix  nivea  of  Agardh.  This  plant  is  remarkable  for  its 
habitat  in  springs  impregnated  with  sulphuretted  hydrogen.  It  was 
first  found  in  the  sulphur-springs  of  Croft  in  Yorkshire,  by  Dr.  Willan. 
and  has  since  been  found  by  other  observers.  Dr.  Daubeny  found  it 
in  many  of  the  sulphur-springs  of  the  Continent,  and  Dr.  Lankester 
collected  specimens  at  Moffat,  Harrowgate,  Askern,  and  other  places 
where  there  were  springs  impregnated  with  sulphuretted  hydrogen. 
The  decomposition  of  this  plant,  probably  mixed  with  the  remains  of 
other  organic  beings  inhabiting  the  springs,  has  led  to  the  supposition 
that  the  springs  in  which  it  was  found  contained  a  pseudo-organic 
matter  which  has  been  called  by  the  names  of  Baregine,  zoogene,  and 
glairine.  This  was  the  opinion  of  the  late  Professor  Anglada ;  but 
Dr.  Lankester,  having  been  able  to  form  glairine  by  the  decomposition 
of  the  filaments  of  Calothrix  nivea,  renders  it  probable  that  there  are 
no  compounds  in  mineral-waters,  except  the  salts,  which  have  not 
been  derived  from  plants  or  animalcules  inhabiting  the  waters. 
('Annals  of  Nat.  Hist.,'  1841;  'Notice  of  Plants  and  Animals  found 
in  Sulphureous  AVaters,'  by  E.  Lankester,  M.D.)  The  genus  Lyngbya 
has  free,  flexible,  elongated,  continuous,  decumbent  filaments,  destitute 
of  a  mucous  layer;  the  endochrome  densely  annulated,  and  separating 
at  the  annuli  into  lenticular  sporidia.  This  genus  was  named  after 
H.  C.  Lyngbye,  a  Danish  botanist,  and  author  of  a  work  on  the  Alga 
of  Denmark.  Some  of  the  species  are  very  common.  The  L.  muralis 
is  found  almost  on  every  damp  wall  or  walk,  forming  an  intensely 
green  stratum  of  indefinite  extent,  which  is  very  conspicuous  after  a 
shower  of  rain.  Other  species  are  parasitic  upon  some  of  the  Fuci 
and  are  found  in  the  sea. 

The  genus  Oscillatoria  has  rigid,  elastic,  oscillating,  simple, 
continuous  filaments,  which  are  invested  by  a  common  mucous 
matrix.  The  species  are  very  numerous,  but  many  of  them  are  very 
difficult  to  distinguish.  They  are  not  all  found  immersed  in  water, 
but  always  occupy  damp  places.  The  0.  tenuissima  is  an  inhabitant 
of  the  warm  springs  of  Bath,  occupying  broad  velvet-like  patches  of  a 
dark  green  colour.  Its  singular  appearance,  Sir  J.  E.  Smith  observes, 
"  arises  from  the  filaments  being  collected  together  into  little  ascending 
tufts,  apparently  rooted  in  the  muddy  deposit  of  the  water.  Each 
tuft  proves,  on  examination,  to  consist  of  simple,  reniform,  even 
filaments,  crowded  together,  and  quite  pellucid  and  equally  destitute 
of  joints  and  branches;  their  diameter  is  not  more  than  an  8-1000th 
or  10-1000th  part  of  an  inch." 


Oscillatoria  distorta.    a,  natural  size  ;  b,  c,  magnified. 

The  order  Nostocacea  consists  of  plants  with  elliptical  or  globose  cells 
connected  in  gelatinous  moniliform  strings.  The  filaments  are  separate, 
or  several  are  united  together  in  a  gelatinous  frond.  The  cells  com- 
posing the  filaments  are  of  two  kinds ;  first,  a  set  of  a  bright  green 
colour,  which  constitute  the  greater  part  of  the  filaments,  and 
secondly,  solitary  cells  of  different  form  and  size  to  the  rest,  destitute 
of  colour,  and  covered  with  cilia.  They  occur  at  intervals  in  all  the 
filaments,  and  are  called  '  connecting  cells,'  or  '  heterocysts.'  They 
probably  represent   the   antheridia   in   the  higher  plants.  Th'e- 
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Nostocacew  are  chiefly  found  in  fresh-water  streams  and  damp 
ditches. 

The  Palmellacece  are  amongst  the  lowest  forms  of  the  Algce.  They 
consist  of  globose  or  elliptical  cells,  which  are  more  or  less  distinct, 
jind  are  collected  together  by  means  of  a  string-layer  into  a  frond. 
The  genus  Protococcus  has  only  one  species,  the  P.  nivalis.  This  little 
plant  has  gained  a  large  share  of  attention  on  account  of  its  being 
supposed  at  one  time  to  be  the  cause  of  red  snow.  Now  however  the 
animal  kingdom  has  put  in  a  claim  for  a  share  in  the  production  of 
this  phenomenon.  [Snow,  Red.]  Most  of  the  species  of  Hcemalococcus 
are  of  a  red  colour,  and  give  an  appearance  like  that  of  blood  to  the 
rocks  on  which  they  grow.  These  appearances  have  often  been 
regarded  with  a  superstitious  eye,  and  looked  upon  as  warnings  or 
omens  from  Heaven.  One  of  the  species  of  Palmclla,  the  P.  cruenta, 
has  a  dark  blood-red  colour,  and  on  that  account  has  been  called  'gory 
dew.'  It  occurs  ou  white-washed  walls,  especially  in  damp  cellars ; 
and  in  such  situations  has  sometimes  given  occasion  for  alarm,  on 
account  of  its  having  the  appearance  of  stains  of  blood.  The  other 
species  of  Palmdla  have  various  colours,  as  yellow,  green,  and  black. 
They  are  found  in  fresh  water  streams  and  on  rocks  on  the  sea-shore. 

(Harvey,  British  Marine  Algx-;  Hooker,  British  Flora;  Agardh, 
Species  Algarum  ;  Greville,  Alga:  Britannicce  ;  Liudley,  Vegetable 
Kingdom;  Hassall,  Fresh-Water  Algce ;  Burnett,  Outlines  of  Botany.) 

ALG^E,  FOSSIL.  The  remains  of  sea-weeds  in  a  fossil  state  are 
less  common  than  their  probable  abundance  in  the  ancient  ocean  and 
the  generally  marine  origin  of  the  strata  might  lead  us  to  suppose. 
This  arises  perhaps  from  the  cellular  texture  and  destructible  nature 
of  the  marine  plants.  Traces  however  of  several  genera  occur  in 
Silurian,  Carboniferous,  Liassic,  Oolitic,  Cretaceous,  and  later  deposits. 

ALGAROBA  BEAN.  [Ceratonia.] 

ALHAGI  (from  the  Arabic  Aghul  or  Algid),  a  genus  of  plants 
belonging  to  the  natural  order  Leguminosa.  The  species  are  under- 
shrubs  or  herbs  with  simple  leaves  and  minute  stipules.  The  flowers 
are  red,  and  disposed  in  racemes  along  the  peduncles. 

A.  Maurorum  is  a  native  of  the  deserts  of  Egypt,  Syria,  Mesopo- 
tamia, and  other  countries  of  the  East.  This  plant  yields  a  species  of 
manna  which  is  called  Trungibin  or  Terengabin.  It  is  chiefly  gathered 
in  the  neighbourhood  of  Tauris  where  the  plant  grows  abundantly. 
The  manna  is  a  natural  exudation  from  the  leaves  and  branches  of 
the  plant,  and  is  most  abundant  during  hot  weather.  In  Arabia  it  is 
supposed  that  the  manna  falls  from  heaven  on  the  plant.  It  first 
appears  in  the  form  of  a  small  drop  as  of  honey,  which  goes  on 
increasing  in  size  till  it  is  about  as  large  as  a  coriander  seed.  The 
manna  yielded  by  this  plant  does  not  appear  to  be  imported  into  this 
country.  It  is  principally  made  use  of  at  the  present  day  in  Persia, 
and  is  known  by  the  name  of  Persian  Manna.  It  is  employed  as  food 
for  cattle.  Two  other  species,  A.  Camelorum  and  A.  Nipiaulensis,  are 
described  by  botanists,  and  cultivated  in  the  greenhouses  of  this 
country.    They  also  yield  manna. 

ALISMA.  [Alismaceje.] 

ALISMA'CEiE,  a  natural  order  of  plants  belonging  to  the  class 
Endogens.    It  is  known  from  all  the  other  orders  of  the  same  division 

by  its  genera  having  the 
sepals  and  petals  perfectly 
distinguishable  from  each 
other  both  in  colour  and 
situation,  and  by  their 
carpels  being  extremely 
numerous.  In  many  points 
they  approach  very  nearly 
to  the  Crowfoot  Tribe 
(Ranunculacece),  from  which 
the  structure  of  their 
embryo  and  their  endoge- 
nous mode  of  growth  dis- 
tinguish them. 

All  the  species  are  aquatic 
plants,  with  rather  broad- 
ribbed  leaves  and  white 
flowers.  They  appear  to 
be  destitute  of  any  active 
properties,  except  a  slight 
degree  of  acridity,  which 
however  does  not  prevent 
the  rhizoma  of  some  of  them 
from  being  eaten  in  China. 

The   order    receives  its 
name  from  the  genus  lisma, 
one     species     of  which, 
A  lisma  Plant  ago,  a  common 
Great  Water  Plantain  {Ahsma  Plantago).     ^  plaut  of  Great  Britaul) 

in  wet  ditches  and  by  river  sides,  has  had  the  unfounded  reputation 
of  being  a  cure  for  hydrophobia.  Its  powdered  root  is  given  in  doses 
of  from  half  a  drachm  to  a  drachm,  either  infused  in  wine  or  mixed 
with  syrup. 

ALKANET.  [Anchusa.J 

ALLAGITE,  in  Mineralogy,  is  a  variety  of  the  tri-silicate  of 
Manganese. 


ALLALITE,  in  Mineralogy,  a  variety  of  Diopside  or  Pyroxene. 
[Pyroxene.] 

ALLAMANDA,  a  genus  of  plants  belonging  to  the  natural  order 
Apocijnaccce.  It  was  named  after  Frederick  Allamand,  a  surgeon  who 
travelled  in  Guiana,  in  1769,  and  afterwards  in  Russia.  He  was  a 
correspondent  of  Linuseus. 

The  species  of  this  genus  are  shrubs  yielding  a  milky  juice,  with 
verticillate  leaves,  and  many-flowered  peduncles  of  large  yellow  flowers. 
They  are  worthy  of  cultivation  on  account  of  the  beauty  of  their 
flowers  and  foliage.  They  are  all  natives  of  South  America,  and  when 
cultivated  require  a  strong  moist  heat  to  make  them  flower  freely. 

An  infusion  of  the  leaves  of  A.  cathar/ica  is  said  to  act  as  a 
powerful  purgative,  and  an  overdose  to  produce  poisonous  effects. 

ALLANITE,  in  Mineralogy,  a  synonyme  of  Orthite,  which  is  one 
of  the  silicates  of  cerium  mixed  with  other  substances.  [Orthite.] 

ALLIGATOR,  a  name  originally  given  by  the  British  Colonists  of 
the  Southern  States  of  the  North  American  Union,  to  a  large  species 
of  reptile  closely  resembling  the  Crocodile  of  Egypt,  but  which 
modern  researches  have  shown  to  possess  characters  generically  differing 
from  those  of  that  animal.  The  word  is  supposed  to  be  a  corruption 
of  an  old  Indian  name.  According  to  its  modern  acceptation  among 
zoologists,  the  name  is  no  longer  confined  to  the  species  most 
commonly  found  in  Carolina,  Louisiana,  and  the  other  Southern 
States  of  the  Union  ;  but  it  is  applied  generically  to  all  the  other 
American  species  which  agree  with  it  in  its  most  prominent  and 
influential  characters,  and  which  have  been  called  Caymans,  Jacare"s, 
&c,  by  the  Spaniards,  Portuguese,  and  Indians  of  South  America. 
The  characters  which  are  proper  to  the  Alligators,  and  by  which  they 
are  distinguished  from  the  Crocodiles  of  the  Old  World,  are  by  no 
means  of  such  importance  with  respect  to  the  influence  they  may  be 
reasonably  supposed  to  have  upon  the  habits  and  economy  of  these 
animals  as  to  warrant  the  formation  of  these  reptiles  into  a  distinct 
and  separate  genus  :  their  manners  and  habits  are  precisely  those  of 
the  true  crocodiles,  and  if  they  differ  in  certain  minor  details  of 
structure,  this  difference  should  be  considered  not  as  a  generic  charac- 
ter, but  as  purely  specific. 

M.  Cuvier  thus  distinguishes  the  Alligators  from  the  true  Crocodiles  : 
"  The  alligators  have  the  head  less  oblong  than  the  crocodiles ;  its 
length  is  to  its  breadth,  measured  at  the  articulation  of  the  jaws,  as 
three  to  two ;  the  teeth  are  unequal  in  length  and  size ;  there  are  at 
least  19,  sometimes  even  as  many  as  22,  on  each  side  in  the  lower  jaw, 
and  19  or  20  in  the  upper.  The  front  teeth  of  the  under  jaw  pierce 
through  the  tipper  at  a  certain  age,  and  the  fourth  from  the  front, 
which  are  the  longest  of  all,  enter  into  corresponding  holes  of  the 
upper  jaw,  in  which  they  are  concealed  when  the  mouth  is  closed. 
The  hind  legs  and  feet  are  round  and  neither  fringed  nor  pectinated 
on  the  sides ;  the  toes  are  not  completely  webbed,  the  connecting 
membrane  only  extending  to  their  middle ;  and  finally,  the  post- 
orbital  holes  of  the  cranium,  so  conspicuous  in  the  true  crocodiles, 
are  very  minute  in  the  alligators,  or  even  entirely  wanting."  The 
Crocodiles,  properly  so  called,  on  the  contrary,  have  the  head  at  least 
twice  as  long  as  it  is  broad;  15  teeth  on  each  side  of  the  lower  jaw, 
and  1 9  on  each  side  of  the  upper.  The  incisor  or  front  teeth,  as  in 
the  alligators,  pierce  through1  the  upper  jaw,  at  a  certain  age,  but  the 
fourth  or  largest  of  the  lower  jaw,  instead  of  being  received  into  a 
corresponding  hole  of  the  upper,  passes  into  a  notch  on  each  side  of 
it;  and  finally,  the  hind  feet  are  bordered  by  a  denticulated  fringe, 
and  the  toes  are  completely  united  by  a  swimming  membrane. 

The  characters  here  reported  as  peculiar  to  the  alligators  and  croco- 
diles respectively,  are  evidently  not  of  sufficient  importance  to  exert 
any  very  sensible  influence  upon  their  general  economy.  Of  the 
characters  and  organic  modifications  which  they  possess  in  common, 
the  principal  is  the  long  taper  tail,  strongly  compressed  on  the  sides, 
and  surmounted  towards  its  origin  with  a  double  series  of  keel-shaped 
plates,  forming  two  upright  denticulated  crests,  which,  gradually  con- 
verging towards  the  middle  of  the  tail,  there  unite  and  form  a  single  row 
to  the  extremity.  Its  great  size,  and  laterally-compressed  form,  render 
the  tail  an  organ  of  the  utmost  importance  to  the  crocodiles  and 
alligators  :  it  is  true  that  its  weight  materially  impedes  their  motions 
on  dry  land,  but  it  is  a  most  powerful  instrument  of  progression  in  the 
water,  and  influences  the  aquatic  habits  of  these  animals  much  more 
than  their  webbed  feet.  The  latter  character,  indeed,  is  comparatively 
of  little  weight :  the  hind  feet  are  only  used  to  assist  the  progression 
in  slow  and  gentle  motion,  but  in  all  sudden  and  violent  actions  the. 
tail  alone  is  the  active  instrument ;  and  even  when  the  animal  is 
surprised  on  land,  as  we  are  assured  by  Adanson,  it  becomes  a 
powerful  weapon  of  offence.  The  compression  of  the  tail  is  not 
peculiar  among  reptiles  to  crocodiles,  though  so  powerfully  influencing 
their  habits  ;  but  the  second  character  which  is  common  to  the  entire 
genus,  namely,  the  palmated  or  semi-palmated  hind  feet,  is  exhibited 
by  no  other  genus  of  reptiles,  though  all  are  more  or  less  addicted  to  an 
aquatic  life.  This  fact  sufficiently  demonstrates  the  small  influence 
which  the  palmated  form  of  the  extremities  exerts  upon  the  economy 
of  these  animals  in  general.  Still  this  character  is  by  no  means  devoid 
of  importance,  though  in  proportion  to  its  utility  in  aquatic  progression 
it  renders  the  terrestrial  motions  of  the  animals  extremely  slow  and 
awkward;  and  this  effect  is  still  further  increased  by  the  length  and 
weight  of  the  tail  at  one  end,  and  by  the  anatomical  structure  of  the 
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neck  at  the  other.  Each  of  the  cervical  vertebra  has  on  either  side  a 
species  of  false  rib,  and  their  meeting  at  the  extremities  along  the  whole 
neck  completely  hinders  the  animal  from  turning  its  head  to  either  side, 
and  renders  all  its  movements  stiff  and  constrained.  Neither  is  the  pace 
of  the  crocodiles  on  land  so  swift  as  to  make  them  objects  of  fear  to 
ordinary  quadrupeds ;  a  man  can  easily  outstrip  them,  and  so  sensible 
are  these  animals  of  their  own  inferiority  in  this  respect,  that  they 
immediately  retreat  to  their  more  congenial  element  upon  the  most 
distant  appearance  of  the  human  species. 

The  other  general  characters  of  the  crocodiles  and  alligators  consist 
in  their  long  flat  heads,  thick  neck  and  bodies,  protected  by  regular 
transverse  rows  of  square  bony  plates  or  shields,  elevated  in  the 
centre  into  keel-shaped  ridges,  and  disposed,  on  the  back  of  the  neck, 
into  groups  of  different  forms  and  numbers,  according  to  the  species. 
The  mouth  is  extremely  large,  extending  considerably  behind  the  eyes, 
and  furnished  in  each  jaw  with  a  single  row  of  conical  teeth,  all  of 
different  sizes,  and  standing  apart  from  one  another  :  these  are  hollow 
within,  and  never  vary  in  number,  but  are  successively  pushed  out  and 
replaced  by  others  of  larger  dimensions,  as  the  animals  increase  in  age 
and  size.  The  tongue  is  short  and  fleshy,  and  attached  to  the  under 
jaw  throughout  its  whole  extent.  It  is  consequently  incapable  of 
protrusion,  and  from  its  small  size  and  backward  position  seldom  seen 
even  when  the  animal  opens  its  mouth,  which  circumstance  occasioned 
the  belief  so  universally  prevalent  among  the  ancients,  that  the  croco- 
dile was  altogether  deprived  of  this  organ.  The  eyes  are  placed  on 
the  upper  surface  of  the  skull,  are  much  approximated  towards  one 
another,  and  provided  each  with  three  distinct  lids  :  the  nostrils  form 
a  long  narrow  canal,  placed  at  the  extremity  of  the  muzzle ;  the  ears 
are  closed  externally  by  two  fleshy  valves,  and  beneath  the  throat  are 
two  small  pouches  or  glands,  which  open  externally  and  contain  a 
musky  substance.  Finally,  the  feet  are  provided  with  five  toes  before, 
long  and  separate,  and  four  behind,  more  or  less  perfectly  united  by 
membranes :  of  these,  the  three  interior  alone  on  each  foot  are  pro- 
vided with  claws,  so  that  the  two  outer  toes  on  the  fore-feet,  and  one 
on  the  hind,  are  constantly  clawless. 

Habits  of  the  Alligator. — It  is  reported  by  Pliny,  that  the  Egyptian 
crocodile  retires  to  a  secret  cave  or  hiding-place,  on  the  approach  of 
winter,  and  spends  three  or  four  of  the  coldest  months  in  a  state  of 
lethargy,  and  without  taking  any  food  :  this  phenomenon,  usually 
called  hybernation,  is  almost  universal  among  reptiles  and  serpents, 
at  least  in  temperate  and  high  latitudes,  and  has  been  repeatedly 
observed  with  regard  to  the  alligators.  On  the  approach  of  the  cold 
season  these  animals  bury  themselves  in  the  mud  at  the  bottom  of 
some  stagnant  pond,  where  they  remain  concealed  and  inactive  till 
the  return  of  spring.  Travellers  assure  us  that  they  are  never  to  be 
found  in  running  streams,  but  that  they  frequent  in  preference  some 
stagnant  pond  or  the  creeks  of  large  rivers.  Here  they  may  be  seen 
in  almost  countless  multitudes,  for  they  are  extremely  numerous  in 
the  remote  unfrequented  parts  of  South  America,  protruding  their 
large  flat  heads  through  the  leaves  of  the  Nymphcca,  Pontederia,  and 
other  aquatic  plants  which  cover  the  surface  of  the  water,  and 
watching  for  prey ;  or  sometimes  basking  in  the  sun  or  sleeping  on 
the  banks.  They  never  come  on  shore,  except  during  the  hottest 
part  of  the  day,  and  always  retire  to  the  water  on  the  approach  of 
night,  during  which  time  they  are  extremely  active  in  search  of 
prey.  Their  food  consists  principally  of  fish,  and  it  is  conjectured 
by  some  physiologists,  that  the  musky  fluid,  secreted  by  the  glands 
under  the  throat,  acts  as  a  kind  of  bait  to  attract  their  prey.  The 
alligators  are  seldom  known  to  attack  the  human  species,  unless  in 
defence  of  their  eggs  or  young;  the  females  of  these  reptiles  are 
reported  to  exhibit  a  much  stronger  degree  of  maternal  affection  for 
their  offspring  than  usually  belongs  to  their  class.  They  generally 
lay  from  fifty  to  sixty  eggs  in  one  place,  of  about  the  same  size  as 
those  of  a  goose,  which  they  cover  up  with  sand,  and  leave  to  be 
hatched  by  the  heat  of  the  sun;  never  however  removing  to  any 
great  distance.  When  the  young  ones  come  forth,  they  are  about 
five  or  six  inches  long,  and  are  immediately  conducted  to  the 
water  by  the  female  alligator.  Seldom  more  than  half  the  entire 
brood  live  to  reach  the  water.  Many  are  destroyed  while  in  the  egg. 
The  vultures  waylay  and  watch  the  female  alligator  when  she  goes 
ashore  to  deposit  her  eggs,  which  they  scratch  up  and  devour  as  soon 
as  she  retires.  Numbers  of  them  also  fall  a  prey  to  the  grown  males 
of  then-  own  species,  and  to  various  descriptions  of  ravenous  fishes 
which  greedily  devour  them.  The  Indians  eat  the  flesh  of  the 
alligators,  notwithstanding  its  strong  musky  flavour ;  and  even  Euro- 
peans, who  have  succeeded  in  overcoming  then-  prejudices  so  far  as  to 
partake  of  it,  report  it  to  be  both  delicate  and  savoury.  A  single 
peculiarity  of  habit  seems  to  distinguish  the  alligators  from  the  real 
crocodiles :  the  former  never  leave  the  fresh  water,  whilst  the  latter 
are  known  to  frequent  the  mouths  of  large  rivers,  and  even  to  pass 
between  different  islands,  at  considerable  distances  from  one  another ; 
and  so  perfectly  is  this  characteristic  of  the  two  sub-genera,  that  the 
crocodile  of  the  West  India  Islands  differs  from  all  the  other  American 
species,  and  exhibits  only  those  modifications  which  properly  belong 
to  those  of  the  Old  World. 

It  was  only  at  the  commencement  of  the  present  century  that  the 
different  species  of  alligators  were  properly  distinguished  from  one 
another,  or  even  that  they  were  suspected  to  be  specifically  different 


from  the  crocodile  of  the  Nile.  This  distinction. is  entirely  due  to  the 
late  Baron  Cuvier,  and  since  the  publication  of  tho  first  edition  of  his 
work  '  Sur  les  Ossemens  Fossiles '  little  further  addition  has  been 
made  to  the  subject.  He  enumerates  three  species,  which  he  has 
definitely  characterised  ;  and  describes  a  fourth,  which  he  suspects  to 
be  distinct,  but  of  which  he  did  not  at  that  time  possess  a  sufficient 
number  of  specimens  to  enable  him  to  determine  the  question. 

1.  The  Alligator  (Crocodilus  Lucius,  Cuvier)  property  so  called, 
which  inhabits  the  fresh  waters  of  the  Carolinas,  the  Mississippi,  and 
other  southern  parts  of  the  United  States,  and  of  whose  fierceness  and 
voi'acity  Bartram  has  related  such  extraordinary  accounts.  It  grows, 
according  to  Catesby,  to  the  length  of  14  or  15  feet,  the  head  being 
one-seventh  of  the  entire  length,  and  half  as  broad  at  the  articulation 
of  the  jaws  as  it  is  long.  It  appears  to  be  more  fierce  and  voracious 
than  the  South  American  species,  often  attacks  men  and  quadrupeds 
whilst  bathing  or  crossing  the  rivers,  and  is  even  said  to  prefer  the 
flesh  of  the  negro  to  all  other  food ;  probably  because  the  slave  is 
more  exposed  to  its  attacks  than  his  master.  The  alligators  prey 
chieny  by  night ;  they  assemble  in  vast  numbers,  besetting  the  mouth 
of  some  retired  creek  into  which  they  have  previously  driven  the  fish, 
and  bellowing  so  loud  that  they  may  be  heard  at  the  distance  of  a 
mile.  To  catch  the  fish  they  dive  under  the  shoal,  and  having 
secured  one,  rise  to  the  surface,  toss  it  into  the  air  to  get  rid  of 
the  water  which  they  necessarily 
take  in  along  with  it,  and  catch  it 
again  in  its  descent.  When  how- 
ever they  succeed  in  capturing  a  land 
animal,  which  is  too  large  to  be 
swallowed  at  a  single  mouthful,  they 
conceal  the  body  beneath  the  bank 
till  it  begins  to  putrefy,  for  as  their 
teeth  are  not  formed  for  cutting 
or  masticating,  they  are  unable  to 
tear  the  tough  flesh  in  its  fresh  state  ; 
it  is  then  dragged  on  shore  and 
devoured  at  leisure.  When  about 
to  lay,  the  female  digs  a  deep  hole 
in  the  sand,  and  deposits  her 
eggs  in  layers,  separated  from  one 
another  by  intervening  strata  of 
leaves  and  dry  grass.     It  would 

appear  that  she  lays  only  one  batch  MMS^RSinrf^' 
oi    eggs   during  the  same  season,   mrOskimM. lIJIUIyA'V 
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though  in  the  hotter  parts  of  South  Utt 
America,  if  the  report  of  Laborde 
is  to  be  depended  on,  the  Cayman, 
or  alligator  of  Surinam  and 
Cayenne,  lays  at  two  or  even  three 
different  periods  of  the  year ;  but 
as  each  batch  is  said  to  consist  of  only  twenty  or  twenty-five  eggs,  it 
is  probable  that  the  whole  does  not  exceed  the  number  usually 
assigned  to  the  common  alligator.  The  female  of  this  latter  species, 
it  is  said,  never  loses  sight  of  her  nest  till  the  young  are  hatched,  and 
for  months  afterwards  affords  them  the  most  unremitting  care  and 
protection. 

This  species  is  frequently  found  up  the  Mississippi  higher  than  the 
Red  River.  In  general,  the  alligator  of  North  America  buries  himself 
under  the  mud,  at  the  bottom  of  the  swamps  and  inarshes  which  he 
inhabits,  as  soon  as  the  cold  weather  fairly  sets  in,  and  continues  in  a 
lethargic  sleep  till  the  return  of  spring.  During  the  very  severe  frosts, 
sensation  is  so  completely  suspended,  that  the  body  of  the  animal  may 
be  cut  into  slices  without  dispelling  his  lethargy ;  yet  it  is  never  actually 
frozen,  and  the  partial  return  of  a  few  hours'  bright  sunshine  is  at  all 
times  sufficient  to  restore  suspended  animation.  It  is  particularly  in 
the  rivers,  lagoons,  and  swamps  of  Florida,  Georgia,  South  Carolina, 
and  Louisiana,  that  the  alligator  reaches  his  greatest  dimensions. 
Bartram  found  immense  numbers  of  alligators  and  fish  in  a  mineral 
spring  near  the  Musquito  River,  in  Florida,  though  the  water,  at  its 
exit  from  the  earth,  was  nearly  at  the  boiling  point,  and  strongly 
impregnated  with  copper  and  vitriol. 

Besides  the  characters  common  to  all  the  American  crocodiles,  this 
species  exhibits  the  following  modifications  which  distinguish  it  from 
others : — The  snout  is  flattened  on  its  upper  surface,  and  slightly  turned 
upwards  at  the  extremity ;  the  sides  of  it  are  nearly  parallel,  and  the 
nose  forms  a  regular  parabolic  curve.  It  w?.s  this  similarity  to  the 
head  of  a  pike  that  gave  to  the  present  species  the  name  of  Crocodilus 
Lucius,  or  the  Pike-Headed  Crocodile.  The  internal  rim  of  the  orbits 
is  large  and  protuberant,  but  without  being  united  by  a  transverse  crest 
as  in  the  Crocodilus  sclerops,  or  Spectacled  Alligator.  The  external 
openings  of  the  nostrils  are  sepai-ated  by  a  long  knob ;  the  skull  has 
two  shallow,  oblique,  oval  pits,  in  the  bottom  of  which  are  two  small 
holes.  On  the  back  of  the  neck  ai'e  four  principal  plates,  elevated  in 
the  centre  into  keel-shaped  ridges  ;  and  in  front  and  rear  of  these 
respectively,  two  smaller  ones  of  similar  form.  The  back  exhibit,-! 
1 8  transverse  rows  of  similar  plates,  the  first  with  only  two  crests  or 
ridges,  then  two  with  four,  afterwards  three  with  six,  then  six  with 
eight,  then  again  two  with  six,  and  finally,  the  last  four  rows  wit  h  four 
crests  each.    The  ridges  or  crests  on  the  body  are  of  nearly  equal  size; 
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those  of  the  tail  are  much  larger,  and  amount  to  38  in  all,  19  before  I  apecies  shows  not  the  slightest  trace  of  those  post-orbital  perforations, 
the  union  of  the  two  lateral  series,  and  as  many  afterwards.  The  which  are  so  conspicuous  in  the  crocodile  of  the  Nile,  and  more  or 
col  >ur  is  a  deep  greenish-brown  above,  and  light-yellow  on  the  under  |  less  developed  in  all  the  other  species. 


Skeleton  of  Alligator  (Crococlilas  Lucius) 


Alligator  (Crocodilus  Lucius) 


Outline  of  the  head  and  anterior  parts  of 
Crocodilus  Lucius,  seen  from  above. 

surface  of  the  body ;  the  sides  regularly  marked  with  alternate  bands 
of  both  these  colours. 

2.  The  Cayman  (Crocodilus  palpebrosus, Cuvier)  is  at  once  distinguished 
from  all  other  species  by  the  bony  structure  of  the  eyebrows,  which 
form  large  knobs  of  the  size  of  a  man's  fist ;  and  by  the  small  extent 
of  the  membrane  connecting  the  toes  of  the  hind  feet,  which  in 
prepared  specimens  can  scarcely  be  recognised.    The  skull  of  this 


This  is  the  common  species  of  Surinam  and  Guiana :  it  is  there 
called  Cayman,  a  word  most  probably  of  native  origin,  whilst  the 
following  species,  which  is  likewise  found  in  the  same  countries,  though 
its  more  appropriate  locality  would  appear  to  be  Brazil  and  Buenos 
Ayres,  is  distinguished  by  the  name  of  Crocodile.  The  Cayman  does 
not  attain  so  large  a  size  as  the  other  species,  nor  will  he  venture  to 
attack  a  man  on  dry  land,  or  even  in  the  water,  so  long  as  he  keeps  his 
legs  and  arms  in  motion.  The  female  deposits  her  eggs  in  a  single 
layer,  and  after  covering  them  slightly  with  sand,  abandons  them 
to  the  vivifying  influence  of  the  tropical  sun,  without  taking  any 
further  charge  either  of  them  or  of  the  young  progeny. 

3.  The  Crocodilus  trigonatus  of  Schneider  is  a  species  of  crocodile, 
exhibiting  all  the  peculiar  characters  which  properly  distinguish  the 
alligators  of  America,  and  yet  suspected  to  be  of  African  origin.  It  is 
even  so  closely  allied  in  form  and  general  characters  to  the  Cayjnan, 
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that  Baron  Cuvier  has  described  it  as  a  mere  variety  of  that  species. 
The  principal  distinction  between  this  and  the  foregoing  species  consists 
in  a  ridge  which  rises  in  front  of  the  orbits,  and  runs  towards  the 
snout,  and  a  small  notch  in  the  posterior  border  of  the  skull ;  the 
second  row  of  cervical  plates  is  larger  than  the  others,  and  towards  its 


Cervical  Plates  of  the  Cayman  Cervical  Plates  of  C.Trigonatus. 

(C.  patpebrosus.) 

middle  are  two  or  three  small  scales,  with  irregularly  disposed  crests; 
the  large  ridges  assume  the  form  of  scalene  triangles,  which  gives  the 
whole  animal  a  rough  and  bristly  appearance  ;  there  are  16  transverse 
bauds  on  the  back,  the  number  of  plates  appearing  to  vary  according 
to  the  species,  and  from  19  to  28  on  the  tail,  9  or  10  before  the  junction 
of  the  lateral  ridges,  and  from  10  to  17  afterwards.  Nothing  whatever 
is  known  of  the  manners  or  habits  of  this  species  or  variety. 

4.  The  Jacard  (Cfocodilus  sclerops,  Schneider)  appears  to  be  spread 
over  the  whole  of  tropical  America,  but  is  more  especially  numerous 
in  Brazil,  where  it  attains  a  very  large  size,  and  is  found  in  all  the  rivers 
and  lakes.  Its  head  is  more  attenuated  than 
in  the  alligator  of  North  America  ;  the  sides 
converging  towards  the  snout,  so  as  to  form 
very  nearly  an  isosceles  triangle ;  the  surface 
of  the  bones  of  the  skull  has  a  rough  scabrous 
appearance,  as  if  arising  from  disease  ;  the 
orbits  of  the  eyes  are  surrounded  by  large 
prominent  rims  of  bone,  and  these  are  con- 
nected together  by  an  intermediate  ridge, 
giving  the  whole  very  much  the  appearance 
of  a  pair  of  spectacles;  finally,  the  skull  is 
pierced  by  two  very  small  holes  behind  the 
orbits.  The  cervical  plates  are  remarkably 
large ;  they  are  arranged  in  four  transverse 
bauds,  of  which  the  first  two  contain  four 
each,  and  each  of  the  others  two.  The 
transverse  bands  of  the  back  vary  according 
to  age,  and  it  would  even  seem  according  to 
the  individual ;  they  most  commonly  consist 
of  two  rows,  with  two  plates  each,  four  with 
six,  five  with  eight,  two  with  six,  and  four 
with  four.  The  colour  of  the  animal  is 
greenish-brown  above,  marbled  irregularly 
with  different  shades  of  green,  and  pale  Cervical  Plates  of  the  Jacare 
greenish-yellow  below.  This  species  grows  sclerol's-) 
to  the  size  of  from  14  to  18  feet  in  length  ;  the  whole  length  is  from 
eight  to  eight  and  a  half  times  that  of  the  head. 

The  Jacares,  according  to  Azara,  are  never  known  to  attack  men,  or 
even  dogs,  in  passing  the  rivers,  unless  it  should  happen  to  be  near  the 
place  where  they  have  deposited  their  eggs  ;  and  even  then,  they  are 
never  known  to  prey  upon  the  body,  contenting  themselves  with  the 
fish  and  water-fowl  which  they  find  so  plentiful  iu  their  own  element. 
During  the  night  they  are  exceedingly  active,  and  always  keep  in  the 
water,  showing  only  their  heads  above  the  surface,  but  towards  the 
middle  of  the  day  they  come  ashore  to  enjoy  the  heat  of  the  sun  ; 
they  then  sleep  profoundly,  but  always  retreat  to  the  water  on  being 
disturbed.  The  eggs  are  about  the  size  of  those  of  a  goose  ;  they  are 
white,  and  much  sought  after  by  the  free  Indians,  who  also  eat  the 
flesh  of  the  Jacard  itself,  though  it  has  a  strong  musky  smell,  and 
scarcely  any  juice.  The  female  deposits  her  eggs  in  the  sand  in  a 
single  layer,  and  covers  them  with  straw  or  leaves ;  few  of  them, 
however,  escape  the  quick  eye  of  the  vulture,  and  even  many  of  the 
young  fall  a  prey  to  the  full-grown  males,  which  at  the  period  of 
their  first  appearance,  in  the  hottest  part  of  summer,  are  particularly 
fierce  and  ravenous,  the  marshes  which  they  inhabit  being  then  dried 
up,  and  their  food  difficult  to  obtain.  This  species  appears  to  have 
pretty  nearly  the  same  range  towards  the  south  of  the  continent,  that 
the  alligator,  or  pike-headed  crocodile,  has  to  the  north.  According 
to  Azara,  it  is  never  found  beyond  32°  of  south  latitude.  Many 


interesting  facts  regarding  the  habits  of  this  species  are  recorded  in 
the  narratives  of  Prince  Maximilian,  Spix  and  Martius,  and  other 
Brazilian  travellers.    [Crocodilia,  Supplement.] 

ALLIUM,  a  very  extensive  genus  of  bulbous  Monocotyledonous 
plants,  belonging  to  the  natural  order  Liliacecs.  The  species  are 
all  remarkable  for  having,  in  a  greater  or  less  degree,  the  odour  of 
garlic,  and  for  the  agreeable  stimulating  effects  that  accompany  it. 
For  this  reason  some  of  them  have  been  objects  of  cultivation  from 
the  highest  antiquity. 

As  a  genus,  Allium  is  known  among  other  Liliacea?,  by  the 
flowers  growing  in  round  heads  or  umbels,  by  the  perianth  being 
deeply  divided  into  six  spreading  lobes,  and  by  having  a  capsule  with 
three  angles,  three  valves,  and  three  cells,  sometimes  so  deeply  lobed, 
as  to  have  the  appearance  of  six  cells.  The  number  of  species  is  very 
considerable ;  they  are  almost  exclusively  natives  of  the  northern 
hemisphere,  and  are  principally  found  wild  in  the  meadows  and  groves 
of  Europe,  in  the  north  of  Asia,  and  the  north  of  Egypt ;  a  small 
proportion  only  inhabiting  corresponding  latitudes  in  North  America. 
Many  of  them  are  handsome  flowering  plants,  but  as  they  are  more 
important  on  account  of  their  useful  properties,  we  shall  confine 
ourselves  to  some  account  of  the  kinds  commonly  cultivated  in  the 
kitchen-garden. 

Allium  Oepa,  the  Common  Onion,  is  too  well  known  to  require 
description.  It  is  not  certain  of  what  country  it  is  a  native,  but  it 
has  from  time  immemorial  been  cultivated  in  Egypt.  Its  varieties 
are  not  very  numerous,  considering  that  it  is  almost  exclusively 
increased  by  seed  :  the  most  remarkable  are  the  Blood-Red  Onion, 
which  is  the  most  pungent ;  the  Strasburg  Onion,  which  is  the 
hardiest;  the  Silver-Skinned  Onion,  which  is  the  smallest,  and  the 
most  fitted  for  pickling;  and  the  onions  of  Portugal  and  Tripoli, 
which  are  the  largest  and  the  most  delicate.  In  this  country 
the  bulbs  do  not  generally  arrive  at  the  large  size  of  those  imported 
from  Portugal  and  Spain ;  but  skilful  gardeners  have  nevertheless 
succeeded  in  procuring  them  fully  as  fine.  Their  method  has  been 
to  take  the  small  onions  of  a  late-sown  crop  of  the  previous  year,  and 
to  plant  them  in  rows  in  the  beginning  of  April,  laying  them  on  the 
surface  of  the  soil,  each  surrounded  with  about  a  handful  of  decayed 
and  nearly  dry  manure.  All  the  time  that  is  usually  lost  in  seed- 
sowing  is  thus  avoided,  and  the  moment  the  bulbs  push  forth  new 
roots,  they  find  themselves  in  the  midst  of  an  abundant  store  of 
food,  which  continues  to  supply  them  with  nutrition  during  the 
whole  of  the  growing  season.  As  they  advance  in  size,  the  soil  round 
the  bulbs  is  frequently  disturbed  by  the  hoe,  for  the  sake  of  exposing 
as  much  as  possible  the  carbonaceous  matter  of  the  manure  to  the 
action  of  the  atmosphere.  This  process  is  only  discontinued  when 
the  leaves  begin  to  turn  yellow ;  the  bulbs  are  then  allowed  to  ripen 
as  usual. 

Allium  schaznoprasum,  the  Chive,  is  a  little  tufted  plant,  with 
slender,  cylindrical,  taper-pointed,  dark -green  leaves ;  its  flowers  are 
arranged  in  a  small  compact  round  head,  and  are  of  a  purplish  or 
pale  violet  colour ;  the  bulbs  are  small,  long,  and  white,  and  grow  in 
dense,  matted  tufts.  It  is  a  native  of  the  mountainous  regions  of 
Europe,  from  Lapland  to  Italy  ;  and  is  found  here  and  there  in  Great 
Britain.  It  is  more  employed  by  the  French  for  their  cookery  than 
in  this  country. 

Allium  fistulosum,  the  Welsh  Onion,  is  a  native  of  Siberia,  and  is 
supposed  to  have  gained  its  English  name  from  having  been  imported 
originally  from  Germany,  with  the  name  Walsch,  or  foreign,  attached 
to  it.  It  is  a  perennial,  and  cultivated  chiefly  for  the  purpose  of 
being  sold  in  the  markets  when  very  young,  at  which  time  its  flavour 
is  delicate ;  its  hardiness  enables  it  when  young  to  brave  our  spring 
cold  better  than  the  common  onion. 

Allium  Ascalonicum,  the  Shallot,  a  native  of  Asia  Minor,  is  in  many 
respects  similar  to  the  chive,  from  which  it  is  known  by  its  larger 
leaves,  its  smaller  and  more  deeply-coloured  flowers,  and  by  its 
stamens  having  alternately  three  points  on  the  filaments.  It  more- 
over produces  bulbs  of  sufficient  size  to  be  fit  for  use,  and  accordingly, 
while  the  leaves  only  are  employed  in  the  chive,  the  bulbs  are  the 
parts  sought  for  in  the  shallot.  These  multiply  abundantly,  so  that 
every  year,  when  the  crop  is  taken  up,  there  is  plenty  of  small  bulbs 
which  can  be  reserved  for  planting  the  succeeding  season,  while  the 
fine  fully-formed  ones  are  selected  for  the  kitchen.  To  obtain  the 
bulbs  in  the  greatest  perfection,  they  should  not  be  buried  in  the 
earth,  as  is  the  common  practice,  but  merely  placed  on  the  surface  of 
the  soil. 

Allium  sativum,  Garlic,  has  been  found  wild  in  Sicily,  and  some 
parts  of  Provence.  Its  stem  is  simple,  erect,  and  furnished  with  flat, 
narrow,  pointed  leaves ;  the  flower-heads  have  usually  a  number  of 
little  bulbs  lying  among  the  flowers,  which  are  white  or  pinkish  ;  the 
bulbs  are  remarkable  for  the  development  of  the  greater  part  of  the 
axillary  buds  of  their  scales ;  these  buds  grow  rapidly,  and  acquire  a 
bulbous  state,  and  form  what  are  called  the  cloves  of  the  garlic,  which 
are  the  parts  employed  in  cooking. 

Allium  ophioscorodon,  Rocambole,  or  Spanish  Shallot,  is  very 
slightly  different  from  garlic,  being  chiefly  distinguished  by  its  larger 
size  in  all  the  parts,  and  by  the  upper  part  of  its  stem  being  generally 
twisted  spirally  just  before  flowering.  It  is  a  native  of  most  parts  of 
the  south  of  Europe. 
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Allium  povnim,  the  Leek,  has,  like  many  other  cultivated  plants, 
disappeared  in  a  wild  state,  so  that  its  origin  is  unknown.  It  is  a 
broad-leaved  succulent  species,  not  capable  of  forming  a  bulb,  because 
the  leaves  do  not  perish  till  the  plant  itself  dies  away,  but  producing 
instead  a  cylindrical  body  composed  of  the  tender,  colourless  bases 
of  the  leaves,  which  are  rolled  round  each  other  in  a  compact  manner. 
As  the  excellence  of  the  leek  depends  entirely  upon  the  large  size 
of  this  part,  the  attention  of  the  cultivator  is  exclusively  directed  to 
that  before  all  other  considerations.  It  has  been  found  that  no 
method  is  so  successful  as  to  sow  the  seed  early  in  a  light  and  well- 
manured  soil,  and  then,  when  the  young  leeks  have  arrived  at  the 
thickness  of  the  little  finger,  or  even  sooner,  to  drop  them  into  holes 
about  24  or  3  inches  wide,  and  6  inches  deep,  in  the  bottom  of  which 
some  very  fine  manure  has  been  deposited. 

ALLOCHROITE,  in  Mineralogy,  a  variety  of  Garnet,  characterised 
with  other  minerals  by  possessing  free  silica.  [Garnet.] 

ALLOMORPHITE,  in  Mineralogy,  a  variety  of  Heavy  Spar,  which 
is  a  sulphate  of  barytes. 

ALLOPHANE,  a  mineral  belonging  to  the  group  of  Clays  which 
contain  a  large  proportion  of  water.  It  occurs  reniform,  botryoidal, 
globular,  and  massive.  No  'cleavage.  Colour  blue,  green,  brown. 
Fracture  conchoidal.  Hardness  3  0  nearly.  Lustre  vitreous,  trans- 
parent, translucent.  Specific  gravity  T852  to  T859.  It  is  found  at 
Saalfeld  in  Thuringia,  at  Schneeberg  in  Saxony,  and  other  places. 
Its  analysis,  by  Stromeyer,  gives: — Silica,  21 -922;  alumina,  32-202; 
lime,  0'730  ;  sulphate  of  lime,  0'517;  carbonate  of  copper,  3'058  ; 
hydrate  of  iron,  0-270  ;  water,  41-301. 

ALLSPICE.  [Eugenia.] 

ALLUVIUM,  a  name  given  to  those  accumulations  of  sand,  earth, 
and  loose  stones  or  gravel  brought  down  by  rivers,  which,  when 
spread  out  to  any  extent,  form  what  is  called  Alluvial  Laud.  The 
word  is  derived  from  the  Latin  verb  alluere,  signifying  'to  wash  upon,' 
as  the  sea  does  upon  the  coasts,  or  a  river  upon  its  banks,  and  is 
chiefly  used  as  a  term  in  geology.  Many  geologists  restrict  the 
expression  to  such  water-worn  materials  as  have  been  deposited  either 
recently  or  within  the  historical  era,  and  which  do  not  include  the 
remains  of  extinct  species  of  organised  bodies  :  but  as  there  are 
similar  accunmlations  of  transported  materials,  belonging  to  almost 
eveiy  geological  period  in  the  history  of  the  earth,  it  is  an  unwar- 
ranted restriction  of  the  terni  to  confine  its  use  to  the  recent  period 
only.  There  is,  no  doubt,  this  distinction  between  modern  alluvia 
and  those  of  ancient  periods,  that  in  the  latter,  besides  the  remains 
of  extinct  species  of  animals  and  plants,  there  is  more  frequently  a 
consolidation  into  stone.  To  these  last  accumulations  of  water-worn 
materials  some  geologists  apply  the  name  Diluvium,  which  is  objection- 
able, because  it  expresses,  not  a  particular  state  of  the  materials, 
but  a  theory  of  then-  formation ;  that  is,  that  they  were  produced 
by  a  deluge, — some  indeed  go  so  far  as  to  assert  that  they  were 
accumulations  from  the  Mosaic  flood.  The  word  Alluvium  might  be 
conveniently  used  as  a  general  term,  and  we  might  say  Ancient 
Alluvium  and  Modern  Alluvium,  as  the  French  geologists  say  Terrains 
de  Transport — Anciens  and  Modcrnes.  We  might  go  farther,  and  say 
Secondary  and  Tertiary  Alluvium,  and  the  Alluvia  of  particular 
groups  of  strata. 

In  treating  of  this  subject  we  have  to  consider  three  operations  : 
1 ,  The  disintegration  and  decay  of  the  superior  crust  of  the  earth  by 
the  action  of  meteoric  agents,  of  tides,  currents,  and  streams  of 
running  water ;  2,  The  transportation  of  the  loosened  materials  by 
streams  and  currents ;  and  3,  The  deposition  of  the  matter  at  the 
bottom  of  rivers,  lakes,  estuaries,  and  the  ocean.  The  surface  of  the 
earth  is  subject  to  unceasing  changes  from  the  operation  of  three  great 
classes  of  agents,  namely,  the  meteoric,  the  aqueous,  and  the  igneous. 
Under  the  first  of  these  classes  are  comprehended,  the  air  of  the 
atmosphere,  the  vicissitudes  of  heat  and  cold,  moisture  and  rain,  light, 
electricity,  and  the  wind  :  under  the  second  class,  running  water  of 
every  kind  on  the  surface  of  the  land,  the  tides,  waves,  and  currents 
of  the  sea  as  they  strike  against  its  shores :  the  third  class  comprehends 
volcanoes  and  earthquakes,  which  will  be  discussed  under  another 
head.  It  is  the  second  class  with  which  we  have  chiefly  to  do  at 
present,  and  we  shall  only  briefly  touch  upon  the  first  as  subservient 
to  the  subject  with  which  we  are  occupied. 

All  rocks,  and  indeed  almost  all  mineral  substances,  have  a  greater 
or  less  tendency  to  combine  with  the  oxygen  of  the  atmosphere, 
especially  when  under  favourable  circumstances  of  heat  and  moisture, 
and  probably  also  of  electricity  and  light :  carbonic  acid  and  water- 
also  are  absorbed  by  rocks  in  considerable  quantity ;  and  the  effect  of 
these  combinations,  whether  chemical  or  mechanical,  is  to  loosen  the 
cohesion  between  the  particles  of  the  stone,  and  induce  a  tendency  to 
disintegration.  This  separation  of  the  parts  is  very  much  accelerated 
by  those  sudden  expansions  and  contractions  which  are  occasioned  by 
vicissitudes  of  temperature,  and  especially  during  frost,  when  the 
imbibed  moisture  is  converted  into  ice.  This  slow  and  silent  work  of 
waste  is  unremittingly  going  on  wherever  rocks  are  exposed  to  the 
weather.  No  species  of  stone  is  exempt ;  and  even  granite,  which  in 
general  is  so  little  subject  to  change  as  to  be  proverbially  a  symbol  of 
endurance,  and  is  selected  for  our  bridges  and  other  great  works  of 
architecture,  under  particular  circumstances  of  constitution  and 
exposure,  is  remarkably  disposed  to  disintegration.    "  The  granite  of 


some  parts  of  Finland,"  says  Mr.  Strangways,  "is  so  liable  to  decom- 
position, that  a  great  boulder  of  it  may  often  be  seen  with  a  hole  cut 
in  it  large  enough  to  admit  a  cart  and  horse ;  and  the  stone,  though 
at  a  small  distance  it  seems  calculated  to  last  for  ages,  is  cut  down 
and  shaped  away  with  the  same  ease,  and  much  in  the  same  manner, 
as  a  hay -rick."  The  same  agents  sometimes  give  more  marked  proofs 
of  their  destructive  power,  when  lightning  shivers  a  pinnacle  of  rock, 
or  when  a  mass  of  water,  enclosed  in  a  cleft  and  converted  into  ice, 
rends,  by  its  great  expansive  force,  vasts  blocks  asunder.  The  effect 
of  these  several  indefatigable  agents,  all  working  together,  with  gravity 
in  their  favour,  is  a  system  of  universal  decay  and  degradation,  which 
may  be  traced  over  the  whole  surface  of  the  land,  from  the  mountain- 
top  to  the  sea-shore.  The  wind,  though  it  may  sometimes  detach 
particles,  is  chiefly  instrumental  in  transporting  to  a  distance  matter 
already  separated.  Every  drop  of  rain  that  falls,  as  soon  as  it  touches 
the  earth  becomes  an  instrument  of  destruction,  and  the  minute 
fragments  which  every  shower  washes  away  ai-e  hurried  along  the 
streams  into  a  river,  and  are  either  deposited  at  a  lower  level,  or  are 
transported  to  the  sea  :  thus,  a  solid  body  which  once  formed  a  part 
of  a  mountain-top  among  the  Andes,  after  being  swept  along  for 
thousands  of  miles  through  the  bed  of  a  river  into  the  waters  of  the 
Atlantic,  may,  by  ocean-currents,  be  deposited  at  the  bottom  of  the 
Gulf  of  Mexico,  while  the  fragment  with  which  it  was  once  united 
may  be  earned  far  into  the  depths  of  the  Pacific. 

To  this  assertion  of  the  constant  waste  of  the  land,  and  the 
conclusions  which  are  drawn  from  it,  it  has  been  objected,  that  we 
can  hardly  discover  any  change  in  the  shapes  and  altitudes  of  moun- 
tains, that  the  forms  of  many  lands  have  continued  unaltered  since  the 
earliest  records,  and  that  even  productions  of  human  art  exposed  to 
the  action  of  the  weather  fon  many  centuries  have  undergone  no 
perceptible  decay.  No  doubt  the  process  is  slow,  if  compared  with 
the  progress  of  events  in  which  the  human  race  has  had  concern,  but 
no  one  will  deny  that  rivers  are  loaded  during  every  flood  with  solid 
matter ;  and,  as  the  matter  so  suspended  can  only  be  derived  from 
the  land,  it  necessarily  follows  that  a  continuance  of  the  process  must 
in  time  wear  down  the  loftiest  mountains,  where  the  rocks  are  not 
protected  by  a  covering  of  turf  from  the  action  of  the  destructive 
agents.  Of  the  rapidity  of  this  waste  we  have  no  means  of  judging, 
and  any  attempt  to  express  our  conjectures  by  figures  would  be  little 
better  than  an  idle  occupation.  It  is  almost  within  our  own  time 
that  any  accurate  measurements  of  heights  have  been  made  :  and  as 
two  estimates  of  the  same  mountain,  made  with  all  the  accuracy  of 
which  our  instruments  are  capable,  often  give  a  difference  of  several 
feet,  we  are  not  even  now  able  to  leave  behind  us  data  by  which  posterity 
may  mark  the  progress  of  this  species  of  geological  change ;  for  the 
removal  of  such  a  mass  of  matter  as  should  diminish  the  height 
of  a  mountain  by  three  or  four  feet,  by  ordinary  agents,  may  require 
thousands  of  years  for  its  accomplishment.  If  Mont  Blanc,  by  our 
most  accurate  measurements,  be  now  15,744  feet  above  the  level  of 
the  sea,  and  if  the  geologist,  many  centuries  hence,  by  newly-discovered 
methods  not  liable  to  error,  should  find  it  only  15,740,  it  would  be 
impossible  for  him  to  know  whether  the  difference  wras  to  be  set 
down  to  geological  change,  or  to  the  imperfection  of  the  instruments 
of  his  ancestors. 

In  geological  speculations  we  must  lay  aside  all  considerations  a3  to 
time  :  we  have  only  to  do  with  that  element  when  our  inquiries  relate 
to  man ;  and  if  we  are  to  be  guided  by  analogy  in  our  reasonings,  we 
must  be  satisfied  that  a  space  of  time  of  vast  duration  must  have  been 
requisite  to  produce  any  great  amount  of  geological  change.  We  see 
even  in  many  chemical  processes,  that  long-continued  action  gives 
birth  to  substances  which  could  not  otherwise  be  obtained, — as,  for 
example,  crystals  of  felspar  are  formed  if  the  heat  be  maintained  for 
some  weeks,  but  not  otherwise ;  and  long-continued  action  in  the 
great  laboratory  of  Nature  has  no  doubt  been  an  equally  powerful 
instrument. 

Although  we  can,  in  strictness,  only  say  that  certain  geological 
events  must  have  preceded  others,  we  are  not  wan-anted  in  with- 
holding any  length  of  time  for  the  accomplishment  of  the  change, 
merely  because  ws  are  unable  to  form  a  conception  of  an  indefinite 
period  :  it  would  be  as  irrational  as  if  we  were  to  withhold  our  assent 
to  some  of  the  established  truths  in  astronomy,  merely  because  we  are 
incapable  of  forming  an  idea  of  indefinite  space.  It  has  been 
eloquently  said  by  Playfair,  that  "  It  affords  no  presumption  against 
the  reality  of  the  progress  of  decay  that,  in  respect  of  man,  it  is  too 
slow  to  be  immediately  perceived.  The  utmost  portion  of  it  to  which 
our  experience  can  extend  is  evanescent  in  comparison  with  the 
whole,  and  must  be  regarded  as  the  momentary  increment  of  a  vast 
progression,  circumscribed  by  no  other  limits  than  the  duration  of  the 
world.  Time  performs  the  office  of  integrating  the  infinitesimal  parts 
of  which  this  progression  is  made  up ;  it  collects  into  one  sum,  and 
produces  from  them  an  amount  greater  than  any  that  can  be  assigned." 
But  slow  and  silent  as  the  work  of  these  agents  of  destruction  is,  we 
have  only  to  direct  our  view  towards  those  parts  of  the  earth  where 
the  machinery  of  Nature  is  to  be  found  on  its  grandest  scale,  to  be 
sensible  of  the  prodigious  effects  which  their  unceasing  operation 
must  produce  in  the  long  lapse  of  ages. 

The  force  of  water,  when  directed  against  any  obstacle  in  it3  course, 
is  very  considerable,  even  by  its  own  weight  alone,  especially  if  it  be 
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flowing  over  a  highly-inclined  surface ;  but  its  destructive  power  is 
greatly  augmented  if  it  be  loaded  with  sand  and  gravel.  In  floods, 
very  considerable  blocks  are  carried  by  the  stream  to  great  distances ; 
for  it  must  be  remembered  that  these  are  much  more  easily  moved  in 
water  than  on  land,  in  consequence  of  the  law  in  hydrostatics,  that  a 
solid  body  fully  immersed  in  water  weighs  so  much  less  than  it  does 
in  air  by  a  sum  equal  to  the  weight  of  the  mass  of  water  which  it 
displaces.  If  the  water  flows  with  a  velocity  of  3  inches  per  second, 
its  force,  when  free  from  suspended  matter,  is  sufficient  to  tear  up 
fine  clay  ;  6  inches  per  second,  fine  sand  ;  12  inches  per  second,  fine 
gravel ;  and  3  feet  per  second,  will  tear  up  beds  of  loose  stones  of  the 
size  of  an  egg.  The  flood  occasioned  by  the  bursting  of  the  barrier  of 
a  lake  in  the  valley  of  Bagnes  near  Martigny,  in  the  Vallais,  moved  at 
first  with  the  tremendous  velocity  of  33  feet  per  second,  afterwards 
diminished  to  18,  and  11  ;  and  at  the  end  of*  its  course,  when  the 
water  reached  the  Lake  of  Geneva,  it  was  still  running  at  the  rate  of 
6  feet  per  second.  From  the  barrier  to  this  point  the  fall  is  4462 
feet ;  the  distance  is  45  miles ;  and  the  mass  of  water  passed  over  this 
large  space  in  5  4  hours.  It  swept  along  houses,  bridges,  and  trees ; 
masses  of  rock  equal  in  dimensions  to  houses,  which  it  tore  out  of  an 
ancient  alluvial  soil,  were  carried  a  quarter  of  a  mile  down  the  valley. 
A  flood  which  happened  in  the  north  of  Scotland  in  1829  afforded 
numerous  examples  of  the  power  of  running  water  to  transport  large 
blocks  of  stone.  In  the  river  Nairn,  a  fragment  of  sandstone  rock, 
14  feet  long,  by  3  feet  wide,  and  1  foot  thick,  was  carried  above  200 
yards  down  the  river.  The  river  Don  forced  a  mass  of  400  or  500 
tons  of  stones,  many  of  them  200  or  300  pounds  weight,  up  an  inclifled 
plane,  rising  6  feet  in  8  or  10  yards,  and  left  them  in  a  rectangular 
heap,  about  3  feet  deep,  on  a  flat  ground.  The  small  rivulet  called 
the  College,  in  Northumberland,  swollen  by  a  flood  in  August,  1827, 
carried  several  masses  of  stone,  weighing  from  a  half  to  three-quarters 
of  a  ton,  two  miles  down  its  course  ;  a  large  block,  weighing  nearly 
two  tons,  was  transported  to  the  distance  of  a  quarter  of  a  mile. 

Thus  it  appears  that  the  instruments  of  waste  employed  by  Nature 
are  far  more  powerful  in  their  effects  than  is  generally  supposed.  It 
is  also  evident  that  such  powers,  unremittingly  exerted,  must,  after  a 
long  period,  cause  changes  in  the  configuration  of  the  earth's  surface, 
and  we  shall  now  proceed  to  point  out  some  of  the  effects  which  are 
produced  by  the  working  of  this  powerful  machinery. 

The  cause  of  the  formation  of  valleys  is  a  subject  of  great  controversy 
among  geologists.  Some  ascribe  their  formation  to  extraordinary  floods, 
waves,  or  deluges,  which  in  their  sudden  passage  scooped  out  the  land ; 
others,  to  the  gradual  effect  of  those  natural  agents  of  whose  existence 
and  power  we  have  had  experience.  It  may  fairly  be  presumed  that, 
when  the  continents  were  raised  out  of  the  sea,  their  surfaces  did  not 
present  a  uniform  plain,  but  were  broken  by  numerous  ridges  and 
inequalities,  and  that  the  ridges  themselves  were  traversed  by 
numei'ous  fissures,  one  of  the  effects  of  the  power  by  which  they 
were  raised.  The  first  rains  that  fell,  and  the  first  springs  which 
burst  forth,  would  necessarily  collect  in  the  lowest  levels,  and  thus 
the  direction  of  the  great  trunk  of  a  river  would  be  determined ;  and 
it  might  also  happen  that  other  clefts — depressions  at  a  higher  level — 
would  communicate  with  this  main  channel.  But  that  every  such 
great  depression  would  have  a  direct  communication  with  the  sea,  and 
that  such  a  combination  of  subordinate  valleys  as  compose  a  river- 
system  could  have  been  formed  by  the  breaking  up  of  the  earth's 
crust,  either  by  elevation  or  subsidence,  can  hardly,  we  think,  be 
maintained  by  any  one.  A  river-course,  or  system,  may  be  not  inaptly 
compared  to  a  picture  of  a  great  tree,  whose  branches  gradually 
diminish  in  size,  but  increase  in  number,  as  they  recede  from  the 
stem.  The  great  trunk  of  the  river  is  divided  into  many  branches, 
which  spring  from  it  at  various  distances  from  one  another ;  and  these 
again  are  subdivided  into  an  infinity  of  smaller  ramifications,  each 
diminishing  in  size  as  it  increases  in  distance  from  the  main  trunk — 
a  regular  communication  being  kept  up  between  every  point  and  the 
line  of  greatest  depression ;  "  forming  together  a  system  of  valleys 
communicating  with  one  another,  and  having  such  a  nice  adjust- 
ment of  then-  declivities,  that  none  of  them  join  the  principal  valley 
either  on  too  high  or  too  low  a  level."'  Some  idea  may  be  formed  of 
the  extent  to  which  the  surface  of  the  land  has  thus  been  furrowed  by 
means  of  the  subordinate  streams  that  feed  a  great  river,  from  what 
Riede  says  of  the  tributaries  of  the  Isar,  which,  flowing  from  the 
Tyrolese  Alps,  and  passing  by  Munich,  joins  the  Danube  some  miles 
above  Passau.  This  river  is  fed  on  its  right  bank  by  433  streams,  on 
its  left  by  800 ;  the  former  joining  the  main  bed  by  59  channels,  the  latter 
by  44.  But  the  Isar  is  only  one  of  the  34  great  branches  of  the  Danube, 
and  holds  only  a  fourth  rank  among  them  ;  and  even  the  Danube  is  a 
river  of  the  third  magnitude  in  the  physical  history  of  the  earth. 

We  have  direct  proofs  of  the  power  of  water  to  wear  a  channel  in 
the  hardest  rocks  in  almost  every  country,  and  even  in  a  remarkably 
short  time.  A  stream  of  lava,  poured  out  from  ^Etna  in  1603,  flowed 
across  the  bed  of  the  Simeto,  the  largest  river  in  Sicily,  which  flows 
along  the  base  of  the  mountain  and  falls  into  the  sea  near  Catania. 
The  stream  has  now  cut  a  passage  through  the  hard  rock,  which  is 
only  a  little  less  compact  than  basalt,  to  the  depth  of  from  40  to  50 
feet,  and  from  50  to  several  hundred  feet  wide. 

The  Nerbudda,  a  river  of  Hindustan,  has  worn  a  channel  in  a 
basaltic  rock  to  the  depth  of  100  feet.    Professor  Sedgwick  and  Sir 
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Roderick  Murchison  state,  that  in  the  enormous  masses  of  horizontal 
coarse  conglomerate,  found  in  many  of  the  valleys  of  the  Eastern  Alps, 
rivers  have  often  scooped  out  gorges  to  the  depth  of  600  or  700  feet ; 
and  that  in  the  valley  of  the  Inn,  near  Innspruck,  and  in  that  of  the 
Drave,  between  Klagenfurt  and  Marburg,  there  are  splendid  examples 
of  these  phenomena. 

The  rock  over  which  the  water  of  the  Niagara  is  precipitated  at  its 
celebrated  Falls  is  undergoing  a  daily  waste  ;  so  that  the  cataract  has 
receded  nearly  50  yards  in  the  last  40  years.  The  river  below  the 
Falls  runs  in  a  channel  above  150  feet  deep,  and  160  yards  wide,  for  a 
distance  of  7  miles,  where  it  emerges  into  a  plain ;  and  this  channel 
has  evidently  been  formed  by  the  same  operation  as  that  wliich  is  now 
in  progress.  Sir  Charles  Lyell  computes,  from  this  and  other  data, 
that  the  Falls  have  been  30,000  years  in  wearing  this  channel.  The 
waste  is  accelerated  by  the  action  of  the  water  at  the  Falls  on  an 
under-bed  of  soft  clay,  which  being  washed  away  leaves  the  superin- 
cumbent limestone  strata  unsupported,  when  they  fall  down  in  huge 
masses.  A  similar  effect  is  produced,  even  in  mountains  of  considerable 
elevation,  when  the  superficial  water,  or  underground  springs,  obtain 
access  to  an  inferior  bed  of  soft  materials,  and  gradually  wash  it  away. 
This  took  place  in  1806  at  the  Rossberg,  near  the  Lake  of  Zug  in 
Switzerland,  a  mountain  more  than  5000  feet  above  the  level  of  the  sea. 
The  stony  masses  which  were  undermined  were  inclined  at  an  angle 
of  45°;  and  thus  slid  down,  covering  the  valley  below  with  an 
enormous  heap  of  blocks  of  stone  and  earth,  and  overwhelming  several 
villages,  in  which  above  800  persons  perished. 

There  are  many  valleys  and  narrow  defiles,  which,  on  account  of  deep 
lakes  that  occur  in  them,  the  barriers  by  which  they  are  inclosed,  and 
the  levels  of  the  adjoining  country,  could  not  have  been  formed  by  the 
action  of  the  waters  now  passing  through  them,  however  much  we  may 
suppose  them  to  have  been  swollen  by  floods.  In  such  cases,  elevations 
and  subsidences  of  the  land,  brought  about  by  those  subterranean  agents 
which  give  rise  to  earthquakes,  must  be  looked  to  as  the  most  rational 
explanation.  But  there  is  perhaps  not  one  of  these  which  has  not 
been  subsequently  modified  in  a  considerable  degree  by  the  action  of 
running  water  operating  during  a  long  period. 

The  wearing  and  transporting  powers  of  rivers  depend  upon  the 
volume  of  water,  the  quantity  and  size  of  the  solid  matter  suspended, 
and  the  velocity  with  which  it  moves.  A  river  generally  runs  with 
greatest  rapidity  in  the  higher  parts  of  its  course,  where  indeed  it 
often  consists  of  a  succession  of  torrents  and  cataracts  for  many  miles, 
but  it  has  not  yet  acquired  its  full  destructive  force,  because  the  mass 
of  water  is  still  comparatively  small,  nor  has  it  yet  become  loaded 
with  solid  matter.  In  the  lower  part  of  its  course,  long  before  it 
joins  the  sea,  it  has  usually  reached  a  level  country,  and  there  its 
velocity  becomes  greatly  retarded.  The  Senegal  in  Africa  does  not, 
according  to  Adanson,  fall  more  than  2  A  feet  from  Podor  to  the  sea, 
a  distance  of  60  leagues.  The  destructive  force  is  thus  lessened  by 
the  diminished  velocity,  and  by  the  consequent  inability  of  the  stream 
to  drag  its  heavy  artillery  along  with  it.  It  is,  therefore,  in  the  middle 
part  of  its  course  that  a  river  commits  the  greatest  waste — after  it  has 
acquhed  a  considerable  volume,  has  become  loaded  with  solid  matter, 
and,  from  the  inclination  of  the  ground,  still  possesses  power  to  wield 
its  more  mighty  weapons  of  destruction. 

The  increase  of  the  volume  of  water  in  rivers  during  the  flood- 
seasons  is  often  prodigious.  The  bed  of  the  Mississippi,  at  Natchez,  about 
300  miles  above  New  Orleans,  measuring  along  the  course  of  the  river, 
scarcely  exceeds  a  mile  in  breadth  when  the  water  is  low ;  whereas  in  the 
flood-season  the  mass  of  water  is  nearly  30  miles  wide.  The  Orinoco, 
at  St. -Thomas's,  200  miles  from  its  embouchure,  is  aoout  3^  miles  wide 
in  the  dry  season ;  but  when  flooded,  its  waters,  according  to  Dupens, 
stretch  out  to  the  enormous  breadth  of  70  miles. 

The  loss  of  destructive  power,  by  diminished  velocity  in  the  level 
country,  is  sometimes  compensated,  in  a  considerable  degi-ee,  by  the 
effects  produced  by  the  weight  of  the  great  volume  of  water  impinging 
upon  certain  parts.  This  will  be  better  understood  by  the  annexed 
diagram. 


When  the  river,  in  its  oblique  course  at  the  entrance  of  the  plain, 
strikes  against  the  bank  a,  it  speedily  forms  a  steep  or  vertical  cliff 
which  turns  off  the  water  in  its  downward  course  into  an  opposite 
direction.  The  river  now  falls  with  its  whole  force  against  the  point  c, 
which,  in  its  turn,  becomes  precipitous,  and  deflects  the  water  towards 
the  point  e;  and  in  this  manner  the  process  is  repeated,  at  short 
intervals,  producing  a  series  of  salient  and  re-entering  angles. 

The  diagram  represents  a  river  after  the  process  of  erosion  has  con- 
siderably advanced  ;  at  first  the  course  would  be  much  less  tortuous. 
If  the  country  be  composed  of  rock,  both  banks  are  usually  steep; 
but  if  the  ground  consist  of  looser  materials,  the  spaces  between  the 
precipitous  parts  of  the  banks — that  is,  between  the  salient  angles- 
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consist  of  flat,  fertile,  alluvial  laud,  with  a  gravelly  bottom,  the  gradual 
creation  of  the  stream.  Sometimes  the  course  of  the  river  is  so  tortuous 
that  two  points,  h  and  m,  may  be  within  a  few  hundred  yards  of  eaoh 
other,  and  yet,  following  the  line  of  the  stream,  they  may  be  some 
miles  asunder.  In  this  case,  the  narrow  neck  of  land  is  actod  upon 
doubly ;  for  the  force  of  the  water  is  directed  against  it  on  eaoh  side. 
In  time  this  isthmus  is  breached,  and  the  river  either  flows  entirely 
through  the  new  channel,  or,  dividing,  forms  the  land  A  into  an  island. 

Such  tortuous  courses,  when  they  are  cut  through  solid  rock,  as  in 
the  case  of  the  Moselle,  whose  banks  are  sometimes  600  feet  high,  are 
among  the  strongest  proofs  of  the  destructive  power  of  running  water, 
for  no  sudden  deluge,  however  powerful,  could  have  scooped  out  such 
a  trough ;  and  that  a  cleft  of  such  a  nature  should  be  occasioned  by 
any  disruption  of  the  earth's  crust,  is  not  less  improbable.  More 
sudden  and  therefore  more  striking  instances  of  the  waste  of  the  land 
occur  where  a  river  flows  through  a  lake,  and  by  its  wasting  action 
causes  a  breaking-down  of  the  barrier.  We  have  already  alluded  to 
the  bursting  of  a  lake  in  the  valley  of  Bagnes  in  Switzerland.  That 
flood  was  produced  by  the  melting  of  ice,  which,  falling  in  successive 
seasons  from  neighbouring  glaciers,  had  formed  so  continuous  a  mass 
as  to  dam  up  the  water  of  a  stream  which  flowed  in  the  bottom  of  the 
valley.  If  the  barrier  of  a  lake  consist  of  strata  of  rock,  supported  by 
beds  of  clay  or  sand,  and  if,  by  any  change  of  circumstances,  the 
running  water  get  access  to  this  inferior  bed,  and  gradually  wash 
it  away,  the  superincumbent  rock,  thus  undermined,  suddenly  breaks 
down,  and  devastation  and  ruin  overwhelm  the  country  below. 

The  distance  to  which  the  detached  fragments  are  carried  depends 
upon  the  volume  of  water,  and  the  nature  of  the  ground  over  which  it 
flows.  The  torrents  from  the  south-western  Alps,  rushing  over  a  steep 
uninterrupted  slope,  transport  large  blocks  to  the  sea;  but  a  river 
that  runs  through  a  long  stretch  of  level  country  deposits  the  grosser 
matter  in  the  upper  part  of  its  course,  and  carries  to  its  mouth  only 
that  which  is  more  easily  held  in  suspension.  The  larger  stones,  after 
being  detached  from  their  parent  rock,  have  therefore  to  undergo  an 
intermediate  process  of  abrasion,  by  being  rubbed  against  each  other 
in  the  bed  of  the  stream  before  their  particles  are  finally  oommitted  to 
the  deep.  If  a  river  pass  through  a  lake.in  its  course,  the  solid  matter 
will  be  deposited  in  that  trough  until  it  has  filled  it  up ;  and  if  the 
lake  be  very  large,  even  the  lighter  particles  will  have  time  to  fall, 
and  the  water  will  flow  out  clear  from  the  other  extremity.  The 
Lake  of  Geneva  affords  a  remarkable  instance  of  this  process ;  for  the 
Rhone,  where  it  enters,  is  extremely  turbid  ;  but  at  Geneva,  where  it 
leaves  the  lake,  it  is  beautifully  transparent.  At  the  upper  end  there 
is  a  tract  of  alluvial  land  nearly  8  miles  in  length,  which  has  been 
gradually  formed  by  the  deposits  from  the  river  ;  and  some  measure 
of  its  progress  is  obtained  by  the  change  in  the  situation  of  the  town 
of  Port  Vallais,  which  was  once  at  the  water's  edge,  but  in  the  course 
of  about  800  years  has  been  left  a  mile  and  a  half  inland.  Other 
torrents,  on  both  sides  of  the  lake,  likewise  pour  in  large  quantities  of 
solid  matter ;  and  thus,  although  from  its  great  depth  a  long  period 
must  elapse  if  the  present  order  of  nature  remains  undisturbed,  the 
Leman  Lake  will  be  converted  into  green  meadows,  and  cattle  will 
graze  where  there  are  now  160  fathoms  of  water.  Nor  is  this  an 
extravagant  expectation,  or  more  than  has  taken  place  elsewhere  in 
past  times.  The  vast  fertile  valley  between  the  Vosges  Mountains 
and  those  of  the  Black  Forest,  through  which  the  Rhine  flows  for 
above  100  miles,  between  Strasburg  and  Worms,  without  falling  more 
than  two  feet  in  a  mile,  is  in  great  part  covered  with  alluvium,  and  is 
filled  to  an  unknown  depth  under  the  soil  with  sand  and  gravel 
similar  to  that  now  transported  by  the  Rh6ne.  There  is  every  reason 
to  believe  that  this  valley  was  at  one  time  the  site  of  a  lake  far  larger 
than  that  of  Geneva,  and  probably  quite  as  deep. 

The  Rhine,  in  the  higher  part  of  its  course,  is  filling  up  the  Lake 
of  Constance,  where  a  considerable  tract  of  alluvial  land  has  been 
formed ;  and,  after  issuing  pure  from  the  lower  end,  it  appears  from 
the  observations  of  Hammer  to  have  carried  on  the  work  of  destruc- 
tion so  powerfully  in  the  comparatively  short  distance  between  the 
Lake  of  Constance  and  the  bottom  of  the  falls  at  Schaffhausen,  as  to 
have  supplied  materials  sufficient  to  fill  up  several  lakes  between 
Schaffhausen  and  Strasburg,  besides  the  great  lake  below  Strasburg 
already  spoken  of.  There  are  numerous  instances  of  this  gradual 
filling  up  of  lakes,  especially  in  the  courses  of  the  greater  rivers,  as  in 
the  Danube  between  Ulm  and  Neuburg  above  Vienna,  and  most 
eminently  so  in  the  case  of  the  St.-Lawrence.  Simond  states  that 
the  river  Lint,  in  Switzerland,  is  perpetually  filling  up  its  old  channel, 
and  overflowing  into  a  new  one,  in  consequence  of  the  mass  of 
rubbish  and  stones  brought  down  from  the  Glarus  Mountains ;  and 
that  the  level  of  the  Lake  of  Wallenstadt  had  been  actually  raised  10 
feet  in  the  previous  60  years  by  this  accumulation.  If  the  river  does 
not  meet  with  lakes  in  its  course,  and  flows  over  a  great  extent  of 
country  having  a  slight  degree  of  inclination,  the  transported  matter 
very  often  so  accumulates  as  to  raise  the  bed  "of  the  stream  itself. 
One  of  the  most  striking  instances  of  this  kind  is  afforded  by  the  Po, 
the  common  receptacle  of  the  waters  of  the  numberless  torrents 
which  rush  down  on  both  sides  of  it,  loaded  with  spoils  from  the 
Alps  and  Northern  Apennines.  The  effect  of  this  ,has  been  that  the 
river  has  frequently  shifted  its  course ;  and,  to  prevent  the  damage 
that  ensues  from  such  events,  the  inhabitants  of  Lombardy  have 


protected  their  lands  by  embankments,  which  confine  the  river  to  its 
channel.  This,  however,  is  a  work  of  incessant  labour,  and  deceptive 
seourity,  for  the  accumulation  of  matter  in  the  bed  goes  on  with 
unremitting  constancy  ;  and,  to  prevent  the  water  from  overflowing, 
the  matter  must  be  taken  from  the  bottom  and  thrown  upon.the 
banks,  sometimes  as  much  as  a  foot  in  a  season.  The  effect  of  this 
has  been,  that  in  the  lower  parts  of  its  course  the  Po  runs  on  the  top 
of  a  high  mound,  whioh  even  overtops'the  houses  in  Ferrara. 

In  a  mountainous  country  where  the  land  rises  rapidly  from  the 
shore,  the  rivers  descending  over  a  steep  bed  sweep  all  the  contents 
into  the  sea.  If  the  neighbouring  sea  be  deep,  and  the  tides  be  strong, 
an  estuary  or  inlet  is  formed  at  the  mouth  of  the  river — that  is,  the 
sea  forms  a  deep  indentation  into  the  land,  of  a  triangular  shape, 
forming  what  Rennell  and  other  geographers  have  fancifully  called  a 
1  negative  delta.'  If,  on  the  other  hand,  a  low  shelving  shore,  and  the 
absence  of  strong  tidal  currents  favour  the  gradual  and  tranquil  deposit 
of  the  solid  matter  brought  down  by  the  river,  an  extensive  level  of 
alluvial  land  is  formed.  In  this  case  the  main  river,  at  a  distant  point 
inland,  often  divides  itself  into  two  streams,  which,  gradually  diverging 
until  they  reach  the  sea,  inclose  a  triangular  space  of  land  having  the 
form  of  the  fourth  letter  of  the  Greek  alphabet,  A,  and  hence  called  a 
delta.  The  mass  of  water  does  not,  however,  long  continue  divided 
into  two  streams  only ;  the  process  of  separation  is  repeated  several 
times,  and  thus  the  delta  is  traversed  by  several  channels,  and  the 
great  river  empties  itself  into  the  sea  by  many  mouths,  as  may  be  seen 
by  the  inspection  of  the  Nile  and  Ganges  in  any  map  of  Egypt  or 
Hindustan  on  a  tolerably  large  scale.  In  this  way  a  delta  is  formed  at 
the  mouths  of  the  Rhine,  Rhone,  Po,  Danube,  Wolga,  Nile,  Indus, 
Ganges,  Orinoco,  and  many  others.  The  magnitude  of  the  delta, 
generally,  although  not  always,  corresponds  to  the  volume  of  the 
waters  by  which  it  has  been  created.  The  head  of  that  of  the  Rhine 
is  about  90  miles  distant  from  the  general  line  of  sea-coast  of  Holland  ; 
and  although  the  name  of  the  main  river  is  almost  lost  by  the  sub- 
division of  its  waters  and  the  junction  of  other  rivers,  we  include 
within  the  Rhine  delta  the  whole  of  the  low-land  from  the  neighbour- 
hood of  Calais  to  the  north-eastern  shores  of  the  Zuyder  Zee,  which 
makes  the  base  of  the  triangle  nearly  200  miles.  The  head  of  the  delta 
of  the  Ganges  is  220  miles  from  the  sea,  its  base  is  200  miles  long, 
including  the  space  occupied  by  the  two  great  arms  of  the  Ganges 
which  bound  it  on  either  side.  The  tract  in  the  lower  part  of  this 
delta,  called  the  Sunderbunds,  a  wilderness  infested  by  tigers  and  croco- 
diles, is,  according  to  Rennell,  equal  in  extent  to  the  principality  of 
Wales.  The  whole  of  a  deposit  within  a  delta,  as  well  as  much  above 
and  on  each  side  of  it,  is  therefore  an  encroachment  of  the  land  upon 
the  sea,  and  in  many  rivers  this  growth  of  the  land  is  in  a  steady  pro- 
gress of  advancement ;  as,  for  example,  the  city  of  Ravenna,  formerly 
a  seaport  of  the  Adriatic,  is  now  4  miles  inland.  There  are  causes, 
however,  which  often  prevent  the  farther  increase  of  a  delta  after  it 
has  advanced  a  certain  length  :  such  seems  to  be  the  case  with  the  delta 
of  the  Nile,  which  does  not  advance  with  the  rapidity  that  might  be 
expected  from  the  quantity  of  matter  brought  down  by  the  river. 
[Nile,  in  Geog.  Div.] 

Great  as  is  the  amount  of  new  land  thus  formed,  it  is  insignificant 
in  comparison  with  the  quantity  of  solid  matter  carried  down  by  rivers, 
and  deposited  in  the  depths  of  the  sea.  It  is  impossible  to  form  any 
estimate  of  this  upon  which  reliance  can  be  placed,  because  no  accurate 
observations  have  been  made  to  supply  the  data.  To  come  to  anything 
like  a  satisfactory  conclusion,  it  would  be  necessary  to  have  a  vertical 
section  of  the  river  at  a  given  point,  obtained  by  numerous  soimdings, 
so  as  to  get  the  profile  of  the  bed,  and  by  observations  at  different 
seasons  to  get  the  mean  height ;  we  must  also  have  the  results  of  expe- 
riments throughout  the  year,  to  ascertain  the  mean  velocity,  and  the 
volume  of  solid  matter  contained  in  a  given  bulk  of  the  water.  The 
quantity  of  mud  and  sand  poured  by  the  Ganges  into  the  Bay  of 
Bengal  is  so  great,  in  the  flood-season,  that  the  sea  recovers  its  trans- 
parency only  at  the  distance  of  60  miles  from  the  coast.  Sir  Charles 
Lyell,  in  his  '  Principles  of  Geology,'  makes  a  calculation  (founded  upon 
the  computations  of  Major  Rennell)  as  to  the  mean  quantity  of  water 
discharged  by  the  Ganges  into  the  sea,  by  which  he  shows  that,  sup- 
posing the  water  to  contain  one  hundredth  part  of  solid  matter,  a  mass 
equal  in  bulk  to  the  greatest  of  the  Pyramids  of  Egypt  is  brought  down 
by  the  Ganges  every  day.  The  sea  is  discoloured  for  many  leagues 
from  the  mouths  of  the  Orinoco,  and  the  solid  contents,  swept  by  ocean- 
currents  through  the  Gulf  of  Paria,  after  being  partly  deposited  on  the 
shores  of  Guiana  and  the  island  of  Trinidad,  are  carried  into  the  Carib- 
bean Sea  and  Gulf  of  Mexico.  By  the  observations  of  Colonel  Sabine, 
it  appears  that  the  muddy  waters  of  the  river  Amazonas  may  be  distin- 
guished 300  miles  from  its  mouth.  The  great  basin  of  the  Amazonas, 
which  is  drained  by  that  mightiest  of  rivers  and  its  vast  and  countless 
tributaries,  embraces  an  area,  according  to  Humboldt,  only  one-sixth 
less  than  the  whole  of  Europe,  and  through  this  the  main  stream  flows 
for  nearly  3400  miles.  The  river,  at  the  point  where  its  waters  unite 
with  those  of  the  Atlantic,  is,  according  to  the  same  illustrious  traveller, 
40  miles  broad. 

If  a  river  loaded  with  sand  encounter  a  marine  current  at  its  mouth, 
the  effect  frequently  is  to  throw  up  a  great  sand-bank  or  bar,  often  to 
the  detriment  of  the  navigation  in  the  adjoining  sea,  and  sometimes 
to  the  entire  destruction  of  a  harbour.    If  such  sand-banks  be  thrown 
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up  opposite  to  the  delta  of  a  great  river,  they  accelerate  its  formation, 
for  the  matter  brought  down,  in  place  of  being  carried  far  out  to  sea, 
is  deposited  in  the  intermediate  space,  and  the  sand-bank  in  time 
becomes  united  to  the  delta. 

An  extensive  waste  of  the  land  is  in  constant  progress  along  every  line 
of  coast  which  presents  an  abrupt  face  to  the  sea.  The  amount  and 
rapidity  of  that  waste  depend  upon  a  variety  of  circumstances  : — the 
nature  of  the  rocks  of  which  the  cliffs  are  composed,  according  as  they 
are  capable  of  long  resistance,  or  are  easily  acted  upon  by  the  weather 
and  the  sea ;  the  force  of  the  tides  and  currents ;  the  greater  or  less 
frequency  of  storms ; — all  these  accelerate  or  retard  the  destructive 
force  of  the  ocean.  In  this  case  also,  as  well  as  in  the  action  of  running 
water  on  the  land,  the  force  is  greatly  augmented  when  the  water  is 
charged  with  solid  matter.  The  violent  surge  of  a  tempest  dashing 
against  a  cliff  detaches  large  blocks,  and  sweeps  them  away ;  but  the 
next  returning  wave  hurls  them  back  again  against  the  cliff,  and  thus 
a  powerful  artillery  is  supplied  by  the  land  for  its  own  destruction. 
When  we  look  upon  a  map  of  the  world,  and  see  the  irregular  form 
and  indented  line  of  coast  of  every  continent  and  island,  we  have  before 
us  the  most  irresistible  proof  of  the  powerful  force  of  the  waves,  and 
that  the  line  of  the  shore  must  have  been  formed,  in  a  great  degree, 
by  the  action  of  the  sea. 

The  east  and  south  coasts  of  Great  Britain,  from  the  nature  of  the 
rocks  of  which  they  are  composed,  and  from  the  violent  storms  to 
which  they  are  exposed,  are  extremely  subject  to  decay.  The  Shetland 
and  Orkney  Islands  are  laid  open  to  the  whole  violence  of  the  waves  of 
the  Atlantic,  and  the  ocean-current  runs  in  the  Pentland  Frith,  in 
ordinary  spring-tides,  at  the  rate  of  10^  miles  an  hour,  and  about 
13  miles  during  storms.  The  steep  cliffs  on  the  shores  of  the 
Shetland  Islands  are  hollowed  out  into  caves,  so  that  the  sea  enters 
in  some  places  to  the  depth  of  250  feet,  lofty  arches  are  worn  in  pro- 
jecting rocks,  and  almost  every  promontory  ends  in  a  cluster  of  pillars, 
obelisks,  and  towers,  the  last  fragments  of  extensive  continuous  strata. 
In  stormy  winters,  vast  blocks  are  moved  from  their  seat,  overturned, 
dashed  into  the  sea,  or  carried  considerable  distances  up  acclivities. 
In  this  case,  even  rocks  of  the  hardest  composition  have  been  unable 
to  withstand  the  force  with  which  they  have  been  assailed.  Islands 
have  been  wholly  destroyed,  and  the  remains  of  others  rise  like  the 
ruins  of  a  Palmyra  in  the  desert  of  the  ocean.  Representations  of 
these  have  been  given  by  Dr.  Hibbert  in  his  description  of  the  Shet- 
land Islands,  and  the  following  is  a  copy  of  one  of  the  most  striking. 


In  the  year  1795  a  village  on  the  coast  of  Kincardineshire  was  swept 
away  by  a  storm  in  one  night,  and  the  sea  penetrated  150  yards  inland, 
where  it  has  maintained  its  ground  ever  since.  Almost  the  whole 
coast  of  Yorkshire,  from  the  Tees  to  the  Humber,  is  in  a  state  of 
constant  decay,  especially  between  Flamborough  Head  and  the  Spurn 
Point,  the  rate  of  encroachment  at  Owthorpe  being  at  present  about 
four  yards  in  a  year.  An  inn  at  Sherringham,  on  the  Norfolk  coast, 
built  in  1805,  70  yards  from  the  sea,  in  1829  was  separated  only  by  a 
small  garden  from  the  edge  of  the  cliff.  There  is  now  a  depth  of  water 
sufficient  to  float  a  frigate  at  one  point  in  the  harbour  of  that  place, 
where,  only  half  a  century  ago,  there  stood  a  cliff  50  feet  high,  with 
houses  upon  it.  The  whole  site  of  ancient  Cromer  now  forms  a  part  of 
the  German  Ocean.  Dunwich,  once  a  flourishing  and  populous  town, 
and  the  most  considerable  sea-port  on  the  coast  of  Suffolk,  has  been 
gradually  swept  away,  so  that  there  now  only  remain  about  twenty 
houses.  The  church  of  Reculver,  on  the  coast  of  Kent,  was  nearly  a 
mile  inland  in  the  reign  of  Henry  VIII. ;  it  is  now  little  more  than  60 
yards  from  the  water's  edge. 

The  whole  coast  of  Sussex  has  been  incessantly  encroached  upon  by 
the  sea  from  time  immemorial ;  tracts  of  400  acres  have  been  carried 
away  at  one  time  ;  and  the  old  town  of  Brighton,  which  stood  between 
the  site  of  the  present  cliff  and  the  sea  in  the  reign  of  Elizabeth,  has 
been  wholly  destroyed.  The  projecting  foreland  of  Beachy  Head  is 
falling  away  rapidly  :  in  the  winter  of  1852  many  large  portions  gave 
way  and  fell  into  the  sea,  among  which  were  some  of  a  picturesque 
form,  known  as  the  Charleses,  which  were  much  visited  by  tourists. 
By  the  undermining  of  the  sea  on  the   coast  of  Dorsetshire,  in 


1792,  a  portion  of  land  600  yards  from  east  to  west,  and  a  mile  and 
a  quarter  from  north  to  south,  Bunk  50  feet  in  24  hours.  The  island 
of  Heligoland,  off  the  entrance  of  the  river  Elbe,  has  been  reduced  to 
the  fourth  part  of  its  size  within  the  last  500  years,  and  since  1770  has 
been  divided  into  two  parts,  the  channel  between  them  being  navigable 
by  large  ships.  Nowhere  has  the  sea  made  greater  inroads  than  on  the 
coast  of  Schleswig.  The  island  of  Nordstrand,  in  the  earlier  part  of 
the  13th  century,  was  separated  from  the  main-land  by  a  narrow 
stream,  and  was  50  miles  long  and  35  broad,  populous  and  highly 
cultivated.  In  the  year  1240  a  great  part  of  it  was  destroyed,  and  at 
the  end  of  the  16th  century  it  was  reduced  to  an  area  of  20  miles  in 
circumference.  The  industrious  inhabitants  endeavoured  to  save  their 
territory  by  the  erection  of  lofty  dikes  ;  but  in  October,  1634,  a  great 
storm  devastated  the  whole  island,  destroyed  1340  people,  and  50,000 
head  of  cattle ;  and  three  small  islets,  which  have  since  considerably 
diminished,  were  all  that  remained  of  the  once  fertile  and  populous 
Nordstrand. 

It  would  be  superfluous  to  give,  in  this  place,  farther  instances  of 
the  like  nature  :  those  we  have  already  mentioned  have  all  occurred 
within  the  historical  era ;  others,  however,  still  more  remarkable  in 
extent,  date  from  a  much  earlier  period  of  the  earth's  history,  and  the 
evidence  of  their  occurrence  is  supplied  by  the  identity  in  composition 
of  the  opposite  portions  of  the  separated  lands.  There  is  every  reason 
to  believe  that  England  once  formed  a  part  of  France  :  the  cliffs  on 
the  opposite  sides  of  the  channel  are  identical  with  those  at  the  Straits 
of  Dover ;  and  between  Folkestone  and  Boulogne  a  submarine  chain 
of  hills  is,  in  some  places,  only  14  feet  below  the  surface  at  low  water. 
From  the  German  Ocean  to  the  Straits  the  water  becomes  gradually 
more  shallow,  diminishing,  in  a  distance  of  200  leagues,  from  120  to 
18  fathoms  ;  and  in  the  same  manner,  from  the  Straits  to  the  mouth 
of  the  English  Channel,  there  is  a  gradual  increase  of  the  depth  of  the 
water,  so  that  at  the  Straits  there  is  a  ridge  with  a  fall  to  the  west  and 
to  the  east.  In  the  wearing  of  the  sides,  and  consequent  widening  of 
the  Straits,  which  is  now  going  on,  we  see  only  an  advanced  stage  of  a 
work  of  destruction  which  has  been  many  thousand  years  in  operation. 
That  Sicily  was  at  one  time  united  to  Italy  was  a  tradition  in  the  time 
of  Virgil  ('  iEneid,'  iii.  414)  :— 

 "  Th'  Italian  shore 

And  fair  Sicilia's  coast  were  one  before 

An  earthquake  caused  the  flaw  :  the  roaring*"tidcs 

The  passage  broke  that  land  from  land  divides  j 

And  where  the  lands  retired  the  rushing  ocean  rides." 

Dryden's  Trans. 

All  modern  observations  on  the  structure  of  the  opposite  shores, 
the  bottom  of  the  intervening  sea,  and  the  violence  with  which  it  is 
often  agitated,  give  every  degree  of  credibility  to  the  tradition.  But 
as  Sicily  is  in  that  part  so  frequently  convulsed  by  volcanic  fires,  it  is 
very  probable  that  subterranean  movements  have  greatly  contributed 
to  the  formation  of  the  Straits  of  Messina.  In  like  manner,  there  is 
every  reason  to  believe  that  the  island  of  Ceylon  was  at  one  time  united 
to  the  continent  of  Hindustan.  [Adam's  Bridge,  in  Geog.  Div.] 
Humboldt  is  of  opinion  that  the  Caribbean  Sea  was  once  mediterra- 
nean, inclosed  by  a  circuit  of  land,  of  which  St. -Domingo,  Jamaica,  and 
Cuba,  are  the  principal  remains  ;  and  the  whole  form  of  the  land  from 
the  promontory  of  Yucatan,  through  the  above-named  islands  to 
Trinidad,  and  the  coast  of  Curnana,  with  its  deeply-indented  shores, 
the  numerous  islets  and  shoals,  give  countenance  to  the  conjecture, 
and  justifies  the  belief  that  we  see  in  the  West  India  Islands  the 
monuments  of  the  irresistible  force  of  the  waves  of  the  Atlantic, 
co-operating  with  subterranean  agency,  through  an  indefinite  succes- 
sion of  ages. 

To  what,  it  may  be  asked,  does  all  this  lead  ?  If  such  a  constant 
destruction  of  the  land  be  a  part  of  the  system  of  Nature,  it  necessarily 
follows,  that,  if  her  laws  continue  to  endure,  the  whole  of  our  present 
continents  must  in  time  disappear  under  the  surface  of  the  sea. 
Undoubtedly  to  that,  and  to  no  other  conclusion  must  we  arrive ;  but 
such  a  transference  of  the  land  which  now  rises  above  the  surface  of 
the  sea  is  in  perfect  accordance  with  what  geology  tells  us  has  been 
the  economy  of  Nature  in  times  past.  All  the  stratified  masses  of 
which  the  crust  of  the  earth  is  composed,  however  high  their  position 
may  now  be,  must  at  one  time  have  been  at  the  bottom  of  the  sea; 
and  the  materials  of  which  they  are  composed  must  have  constituted 
the  component  parts  of  other  rocks,  which,  in  a  former  condition  of 
the  earth's  surface,  must  have  been  acted  upon  and  abraded  by  similar 
agents.  In  every  great  group  of  strata  we  find  beds  composed  of 
large  water-worn  fragments,  materials  supplied,  most  probably,  by 
rivers  which  had  a  rapid  descent  to  the  sea;  but  as  such  water- 
courses form  but  a  small  proportion  to  those  which  traverse  low  and 
level  countries,  and  carry  only  the  finer  particles  to  the  sea,  so  we 
find  that  the  beds  of  conglomerates  bear  only  a  small  proportion  to 
those  strata  the  materials  of  which  are  in  a  comminuted  state — an 
additional  fact  in  support  of  the  doctrine,  that  the  formation  of  strata 
in  past  times  took  place  under  circumstances  analogous  to  those  which 
are  now  in  progress ;  that  is,  that  the  laws  of  the  material  world 
have  continued  unaltered.  But  renovation  as  well  as  decay  is  a  part 
of  the  economy  of  Nature ;  and  the  same  subterranean  forces  which 
raised  oijr  present  continents,  mny,  in  after  ages,  repeat  Uw  uroccsa, 
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and  other  Alps  and  other  Andes  may  be  produced  from  the  materials 
which  are  now  washed  from  our  shores,  and  are  accumulating  in 
the  unfathomable  depths  of  the  ocean.  We  can  in  no  way  conclude 
these  observations  so  well  as  by  quoting  the  following  eloquent  passage 
from  the  '  Illustrations  of  the  Huttonian  Theory  : ' — "  How  often 
these  vicissitudes  of  decay  and  renovation  have  been  repeated,  it  is 
not  for  us  to  determine  :  they  constitute  a  series,  of  which  we  neither 
see  the  beginning  nor  the  end — a  circumstance  that  accords  with  what 
is  known  concerning  other  parts  of  the  economy  of  the  world.  In  the 
planetary  motions,  where  geometry  has  carried  the  eye  so  far  both 
into  the  future  and  the  past,  we  discover  no  mark  either  of  the 
commencement  or  the  termination  of  the  present  order.  It  is 
unreasonable,  indeed,  to  suppose  that  such  marks  should  anywhere 
exist.  The  Author  of  nature  has  not  given  laws  to  the  universe, 
which,  like  the  institutions  of  men,  carry  in  themselves  the  elements 
of  their  own  destruction.  He  has  not  permitted,  in  His  works,  any 
symptom  of  infancy  or  of  old  age,  or  any  sign  by  which  we  may 
estimate  either  their  future  or  their  past  duration.  He  may  put  an 
end,  as  He  no  doubt  gave  a  beginning,  to  the  present  system,  at  some 
determinate  period ;  but  we  may  safely  conclude  that  this  great 
catastrophe  will  not  be  brought"  about  by  any  of  the  laws  now  existing, 
and  that  it  is  not  indicated  by  anything  which  we  perceive." 

ALMANDINE,  in  Mineralogy,  the  precious  Garnet.  It  is  the 
mineral  which  is  most  commonly  employed  in  jewellery  under  the 
common  name  of  garnet.  It  is  a  silicate  of  alumina  and  magnesia. 
[Garnet.] 

Almandine-Ruby  is  a  name  given  to  a  variety  of  Spinell  which  is 
an  aluminate  of  magnesia.  [Spinell.] 
ALMOND.  [Amyodalus.] 

ALNUS,  a  genus  of  plants  belonging  to  the  natural  order  Betulacece. 
It  was  formerly  united  with  the  birch  in  the  same  genus,  but  modern 
botanists  have  separated  it,  because  its  fruit  is  wingless  and  its  stamens 
only  four. 

Several  species  are  described  in  botanical  works,  most  of  which  are 
found  in  America,  between  the  mountains  of  New  Granada  and 
Hudson's  Bay  :  a  small  part  belongs  to  Europe,  and  northern  and 
middle  Asia.  Of  these,  the  only  species  that  need  be  noticed  here  are, 
the  Common  Alder,  the  Turkey  Alder,  and  the  Heart-Leaved  Alder. 

Alnus  glutinosa,  the  Common  Alder,  is  an  inhabitant  of  swamps  and 
meadows  in  all  Europe,  the  north  of  Africa  and  Asia,  and  North 
America.    Its  favourite  station  is  by  the  side  of  rivulets,  or  in  the 


Common  Alder  (Alum  glutinosa). 

elevated  part*  of  marshy  land  where  the  soil  is  drained ;  it  does  not 
thrive  so  well  if  placed  in  absolutely  stagnant  water.  Next  to  the 
charcoal  from  Black  Dogwood  (Rharnnus  frangula),  that  supplied  by 
the  Common  Alder  is  of  the  best  quality ;  and  this  tree  is  in  conse- 
quence extensively  cultivated  in  plantations  for  use  in  the  manufac- 
tories of  gunpowder.  Its  juice  contains  a  great  abundance  of  tannin, 
vhich  renders  the  bark  T»luablc  for  tanning,  and  the  young  shoots 
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for  dyeing  various  colours  when  mixed  with  other  ingredients ;  tlib 
veiny  knots  of  its  wood  are  cut  into  veneer  by  cabinet-makers  for 
ornamental  purposes ;  and  its  stems,  hollowed  out,  are  among  the  best 
materials,  next  to  metal,  for  water-pipes  and  underground  purposes. 

Its  foliage  being  large,  and  of  a  deep  handsome  green,  the  alder  is 
rather  an  ornamental  tree ;  and  when  old  it  frequently  becomes  ? 
picturesque  object,  if  unbroken  or  uninjured  by  the  hatchet  of  the 
woodman. 

Several  varieties  of  the  Common  Alder  are  met  with  in  collections, 
and  among  them  one,  called  the  Cut-Leaved,  which  is  extremely 
ornamental  when  young  :  there  is  also  another,  with  very  much-lobed 
leaves,  called  the  Hawthorn-Leaved,  in  which  almost  all  trace  of  the 
usual  appearance  of  the  alder  has  disappeared. 

Alnus  incana,  the  Turkey  Alder,  or  Upland  Alder,  is  distinguished 
from  the  preceding  by  its  more  erect  mode  of  growth,  and  by  its 
leaves  being  destitute  of  clamminess,  but  covered  instead  with  copious 
white  down  on  the  under  side.  It  is  found  all  over  continental  Europe, 
from  Sweden  to  the  north  of  Italy,  and  east  beyond  the  Caucasus,  as 
far  even  as  Kamtchatka.  Like  the  Common  Alder,  it  shows  itself  in  a 
number  of  varieties,  among  which  several  are  of  dwarfish  stature  ;  but 
its  general  character  is  to  grow  more  rapidly  and  to  acquire  a  larger 
size  than  the  Common  Alder.  What  makes  it  particularly  valuable  is, 
that  it  will  grow  on  light  land  where  there  are  neither  rivulets  nor 
ditches ;  an  important  property,  as  it  can  scarcely  be  doubted,  from  its 
appearance,  that  it  possesses  whatever  useful  qualities  are  found  in  the 
Common  Alder.  Botanists  seem  to  suppose  that  the  Turkey  Alder  is 
their  A.  oblongata,  but  this  is  a  manifest  error. 

A.  cordifolia,  the  Heart-Leaved  Alder,  resembles  but  little  in 
appearance  either  of  the  preceding.  It  forms  a  rather  large  and  very 
handsome  round-headed  tree,  with  broad,  deep-green,  shining  leaves, 
deeply  heartshaped  at  the  base.  It  grows  with  rapidity,  and  is  one  of 
the  most  interesting  ornamental  trees  that  have  of  late  years  been 
introduced  into  cultivation.  Though  a  native  of  the  kingdom  of 
Naples,  and  a  most  distinct  species,  its  very  existence  was  unknown 
till  within  a  few  years.  It  is  a  perfectly  hardy  plant,  notwithstanding 
its  southern  station. 

All  the  Alders  are  increased  with  great  facility  by  layers ;  they  will 
also  strike  readily  enough  from  cuttings,  but  the  latter  are  longer  in 
becoming  handsome  plants.  Common  Alder  is  obtained  by  the  nursery- 
man from  seed ;  which  should,  if  possible,  be  sown  in  very  light,  rich, 
damp  soil,  in  the  autumn,  soon  after  it  is  ripe.  If  kept  till  the 
spring,  even  if  preserved  in  sand,  it  loses  in  a  great  degree  its  power 
of  vegetating ;  and  if  not  kept  in  sand,  it  will  scarcely  ever  grow  at  all. 

ALOE,  a  genus  of  succulent  plants  belonging  to  the  natural  order 
lAliacew.  It  comprehends  a  very  considerable  number  of  species 
which  differ  from  each  other  exceedingly  in  the  size,  form,  and  surface 
of  their  leaves,  in  stature,  and  in  the  colour,  size,  and  structure  of 
their  flowers.  The  greater  part  of  them  are  mere  objects  of  curiosity, 
and  are  only  seen  in  collections  of  succulent  plants ;  but  among  them 
are  species  of  much  value,  on  account  of  their  yielding  the  well-known 
medicinal  drug  called  Aloes. 

From  what  particular  species  the  resinous  substance  called  Aloes  is 
procured,  and  whether  the  different  samples  kxown  under  the  name 
of  Hepatic  Aloes,  Socotrine  Aloes,  and  Horse  Aloes  are  yielded  by 
different  species,  or  are  only  different  qualities  of  the  same  species, 
are  points  not  settled. 

All  that  appears  certain  is  that  plants  nearly  related  to  Aloe  perfo- 
liata  of  Linnseus,  which  some  consider  distinct  species,  while  others 
pronounce  them  mere  varieties  of  each  other,  are  what  the  drug  is 
prepared  from.  In  all  probability,  all  the  species  of  the  genus  having 
an  arborescent  stem  and  thick  succulent  leaves  will  yield  the  substance 
equally  well. 

That  which  has  the  reputation  of  producing  the  best  aloes  is 
A.  Socotrina,  a  plant  having,  when  old,  a  round  stem  3  or  4  feet 
high ;  leaves  of  a  sword  form,  1  \  to  2  feet  long,  sharp-edged,  sawed, 
hard,  and  pungent  at  the  apex,  often  collected  in  clusters  at  the  top 
of  the  stem  ;  and  red  flowers  tipped  with  green,  borne  in  clusters  on 
tall  stalks  which  rise  erect  from  among  the  leaves.  This  is  a  native 
of  the  Cape  of  Good  Hope,  and  the  island  of  Socotra,  but  it  is  now 
commonly  cultivated  in  the  West  Indies.  The  processes  of  preparing 
the  drug  are  various.  Sometimes  the  leaves  are  cut  off  at  their  base 
and  placed  in  iron  vessels  to  drain,  until  they  have  discharged  all  their 
juice,  which  is  then  inspissated  ;  in  other  places,  the  leaves  are  cut 
into  slices  and  boiled  for  ten  minutes,  after  which  the  water  in  which 
they  have  been  boiled  is  evaporated  ;  occasionally  pressure  is  resorted 
to  for  the  purpose  of  procuring  the  greatest  quantity  of  juice. 

Socotrine  Aloes  seem  to  be  the  purest  kind  obtained  by  draining 
only ;  Hepatic  or  Barbadoes  Aloes,  which  are  obtained  from  the 
Aloe  vulgaris,  are  less  pure,  and  may  be  obtained  by  boiling  or 
slight  pressure ;  while  Horse  Aloes  are  undoubtedly  a  coarse  prepa- 
ration of  the  dregs  of  the  lasVmentioned.  [Aloes,  in  Arts  ahd 
Sc.  Div.] 

No  plants  can  be  more  easy  to  cultivate  artificially  than  the  Aloe 
Tribe.  They  are  incapable  of  parting  rapidly  with  water,  and  therefore 
require  to  be  planted  in  a  soil  that  is  very  slightly  retentive  of  moisture, 
so  that  they  may  not  be  gorged  with  it  by  their  roots  ;  for  this  reason, 
they  are  potted  in  a  compost  consisting  of  little  more  than  lime  rubbish 
mixed  with  a  small  quantity  of  ordinary  soil,  and  carefully  drained. 
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They  require  a  green-houso  which  is  capable  of  being  maintained 
ut  a  temperature  of  not  less  than  40°  in  the  depth  of  winter,  at 
which  time  they  should  have  no  water  whatever ;  in  the  summer  they 
want  no  fire-heat,  but  may  be  watered  regularly,  the  supply  being 
always  in  proportion  to  their  rate  of  growth  and  to  the  temperature 
of  the  air ;  that  is  to  say,  when  in  full  growth  and  in  a  high  tempe- 
rature, they  may  have  abundance  of  water,  and  when  growing  slowly 
in  a  low  temperature  they  should  have  but  very  little. 

ALOPECU'RUS,  a  genus  of  plants  belonging  to  the  natural  order 
Graminacea.  It  is  distinguished 
from  all  other  British  grasses  by 
its  flowers,  which  grow  in  close 
cylindrical  heads,  consisting  of 
two  glumes  of  equal  size  and  a 
keeled  compressed  figure,  in- 
closing a  single  palea,  from  the 
base  of  which  arises  an  arista 
or  beard.  It  contains  many 
species. 

Alopccurus  pratcnsis,  the 
Meadow  Foxtail  Grass,  is  a  valu- 
able plant  to  the  farmer.  It  is 
so  much  larger  than  any  other 
British  species  of  Alopccurus  as 
to  be  easily  recognised ;  and  from 
Phlcum  pratense,  which  it  re- 
sembles, it  may  be  immediately 
known  by  its  not  having  two 
paleae,  and  by  its  beard  proceed- 
ing from  its  palea  and  not  from 
its  glumes.  It  grows  commonly 
in  meadows,  where  it  forms 
rather  a  coarse  but  an  abun- 
dant and  early  herbage,  of 
which  cattle  are  very  fond. 
In  such  situations  it  is  in- 
valuable, but  it  becomes 
worthless  if  sown  on  light  dry 
soil. 


often  a  little  heart-shaped,  divided  into  three  or  five  shallow  serrated 
lobes.  The  flowers  arc  df  a  pale  rose  colour,  and  appear  in  very  short 
clusters  from  the  bosom  of  the  leaves  J  their  calyx  is  5-toothed,  and 
surrounded  with  eight  or  ten  or  even  more  bracts.  The  corolla  and 
other  parts  are  like  those  of  the  Common  Mallow.  The  demulcent 
lozenges  sold  in  the  shops  under  the  lame  of  Pate  de  Quimauve  are 
made  of  Marsh-Mallow. 


Marsh-Mallow  {Althaea  officinalis). 


Meadow  Foxtail  Grass  [Alopecurut 
pratcnsis) 


Hotl     'i  i°r  Fi6ld  Foxtail  GraS8>       a  fibrous  root,  and 

blossoms  in  July  or  August.    Although  a  troublesome  weed  amongst 

RT,cW  ^      U!  °V  B0^S  °a  HSht  sandy  8oUs  °n  the  sea-coast.  In 

AT  OV^TAnS  "*  gr°WS  b6,tter  than  even  the  commo°  ^-grasses. 
Verbenart  \  *  'fT  °  ■  ft^  belouSinS  *o  the  natural  order 
[  Verbena  ]      cttnodora  18  the  Sweet-Scented  Vervain  of  our  gardens. 

6«™INTh'  I  genu\of  P]antf  belonging  to  the  natural  order  Zingi- 
ber acta.   The  species  have  thick  tuberous  horizontal  roots    The  stems 

reaTeThU:  fl^  Perennia1'  ^  I,anceolftte  leave8>  ha^§  a  ^SS 
ube  of  J  T  m  Pam°les'  or  loose  raceme8  or  spikes  The 

ube  of  the  corolla  is  short,  the  inner  limb  1-lipped.    The  filament  of 

kvciittT  V  °f  Sumatra'  and  is  c^ivated  in  the  Indian 

mbsSeH  fn  ■  aT°VWZent>  acrid>  ^  aromatic,  and  are  often 
Sf!    for  smger    They  are  sold  by  druggists  under  the  name 

SSta£  o7m  A+?lM5  rekted  t0'  if  ^identical  with,  the 
wST  in  *  Mtey,eVhe  Rcneabnia  of  Linnams,  is  called 

fiowath  m  Brrhsh  Guyana,  and  is  described  by  Dr.  Hancock  as 

Kc  El,^  Md  Wh6n  taken  acth*  »  a  diaphoretic  and 

iiSJSifo^  dMes  M  emeti6  [Galanga.] 

bSR DcraSrATA;  to  the  Consolidation  and 

een  sut ZZ  t'  J°mt8'  fiSSUreS'  to  which  a11  rocks  bave 

-een  subjected,  m  unequal  degrees,  there   are  special  cases  of 

re  Anient  of  paSs,  and  even 

to  S,    f      W  mme-a mSrediente,  which  happen  in  the  strata 

xures  Heat  ilgne°Un  °ngm'  al°Dg  CGrtain  ^at  fract«re8  »d 
„t  Z  iT-!  lstusually  appealed  to  for  these  effects,  and  justly 
ut  in  addition  to  mere  pervading  warmth,  Von  Buch  supposes 

to^Tz:lrr  re"6*? (as  magnesia'  whi<*  convene 

tone  to  dolomite  ,  and  the  solution  of  others  in  hot  water  to  be 
ecessary  to  explain  the  various  contents  of  mineral  veins 

ALTERNATION  OF  GENERATIONS,  aTeTprelSfon  introduced 
Seine ^  ^  St^nrtrip,  a  iLieh  natuS  to 

S  I  nff  M  °^f0r?  observaUe  between  the  parents  and 

St  SfSm/he  lower  animals,  as  in  the  Acakpha, 
lter™.]      F    [Salpace^],  and  some  others.  [Generations, 

4Lal^A^atgenU\0f-iplanti1belon8ing  t0  ih&  natural  order 
a  six  t'o  n?„«       r  d.°uble  ^  the  outer  wborl  of  which 

arsh  MaHnT  ^P^V^t  biner  has  five.  A.  officinalis  is  the 
aU  cSesZwb? V  th!rUS:  °f  "J1086  mucila^°^  roots  and  leaves, 
of  ZZ  T  ^  emo}h™t  or  demulcent  substances  are  required 
und  in  ™  ^^y-  }tis  a  comm™  European  plant,  and  isT 
rennSl   ^e8'  ^  Sea'  in         Sundance.    It  is  a 

a  ^"ot-shaped  white  fleshy  root,  as  thick  as  the 
I Tr'n^    ^        or  more  long.    The  stems  are  two  or  three  feet 

L Z  "*?  a  S0ft  d0WD'  wUch  also  is  found  on  the 

*ves,  to  *hich  it  gives  a  hoary  aspect.    The  leaves  are  soft;  stalked 


.  -^*a  rosea,  the  Hollyhock,  is  another  species.  It  is  found  wild 
in  Ohina,  and  is  now  extremely  common  in  our  gardens.  Linnams 
C°  A  T  ttm  d1*  *  distinct  Senus>  which  be  called  Alcea. 

ALUM-ROOT,  the  root  of  Geranium  maculatum.    It  contains  alum 
and  is  a  powerful  astringent.  [Geranium.] 

nJ™ UM-SLATE;  a  rock  from  which;  M  {tg  name  im  lie  a]um  .g 
prepared.  It  is  found  in  Germany,  Sweden,  &c. ;  and  in  Yorkshire  a 
stratum  occurs,  which,  according  to  Mr.  Winter  (Nicholson's  'Journal,' 
«™h,»  L  #  miles  "  len»t]bl'  extendmg  from  10  miles  to  the 

southward  of  Whitby  to  18  miles  to  the  northward ;  the  cliffs  are  in 
general  precipitous,  and  their  height  is  from  100  to  750  feet.  The 
colour  of  this  slate  is  bluish-gray  :  its  hardness  varies ;  at  the  top  part 
1™  8tratul?  14  ■ may  be  crumbled  between  the  fingers,  whereas  at  a 
considerable :  depth  it  is  as  hard  as  roofing-slate.  The  specific  gravity 
is  about  ^-48.  By  exposure  to  the  air  it  effloresces,  and  acquires  the 
taste  ot  alum.    Alum-slate  has  not  been  accurately  analysed :  it 

SpZSof  itr™'  aDd'  b6f0re  effl~ce'  P-bably  or 
At  Hurlett  near  Paisley,  and  Campsie,  near  Glasgow,  alum  is 
manufactured  from  what  appears  to  be  slate-clay  impregnated  with 
bisulphuret  of  iron ;  it  is  obtained  from  old  coal-pits,  and  having  been 
long  exposed  to  air  and  moisture,  sulphate  of  iron  and  sulphate  of 
texWofThesktf'  CI7StaUiSe  80  88  cutely  to  destroy  the 
t  v  AJ??hlf>  8ulpbate  of  iron  and  alumina  occurs  in  the  form  of  soft 
delicate  fibres,  easily  separable  from  each  other ;  it  is  nearly  colourless, 
oi  a  silky  lustre,  and  resembles  asbestos  in  appearance.  It  is  readily 
soluble  m  water  ;  the  solution  yields  crystals  of  sulphate  of  iron :  and 
when  potash-salts  are  added  to  the  remaining  solution  of  sulphate  of 
alumina .crystals  of  alum  are  immediately  formed;  and  this  is  the 
process  of  alum-making  already  noticed. 

m  ALUM-STONE,  a  mineral  which  occurs  in  a  secondary  rock  at  La 
i  Oila  in  Italy,  and  is  there  used  in  the  preparation  of  alum  ;  it  is  found 
in  small  masses  and  veins,  and  according  to  Cordier  it  exists  in  most 
burning  volcanoes.  It  is  said  to  be  met  with  also  in  Tuscany  and 
Hungary.  J 

This  mineral  is  either  massive  or  crystallised ;  the  former  is  usually 
grayish-white,  and  sometimes  red.  It  is  translucent,  easily  frangible, 
scratches  calcareous  spar,  but  is  scratched  by  fluor  spar.  When  heated 
by  the  blowprpe  it  decrepitates,  and  by  continuing  the  heat  emits  a 
sulphureous  smell. 

The  crystals  are  generally  situated  in  the  cavities  of  the  massive 
substance;  they  are  small,  shining,  sometimes  externally  brownish ; 
their  form  is  an  obtuse  rhomboid,  variously  modified. 

Hoth  varieties  have  been  analysed— the  massive  by  Vauquelin,  and 
the  crystallised  by  Cordier ;  the  results  are— 

c„,.m.      M^sive.  Crystallised. 
Sulphuric  acid    .       .       .    25-00    Sulphuric  acid  .       .       .  35-495 
^™na        •       •       •    •    43-92    Alumina      ....  39-654 
22™       ....      3-08    Potash      ....  10-021 

SJrr"   24-00    Water,  a  trace  of  oxide  of 

ter       •  4-00       iron  and  loss    .       .    .  14-830 


100-00  100-000 
AlnmS     1  ITEVi  j1  Mineralogy,  a  variety  of  native  Sulphate  of 
Alumina,  also  called  Websteritc.    It  is  found  in  reniform  masses  and  in 
botryoidal  concretions  in  Halle  in  Prussia,  Epernay  in  France,  and  at 


ALUMO-CALCITE. 


AMARYLLIDACE^E. 
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Newhaven  in  Susses.  It  has  a  white  or  yellowish-white  colour.  It 
is  soft  and  friable,  and  has  an  earthy  fracture.  It  is  occasionally 
translucent,  but  more  frequently  opaque.  It  has  a  specific  gravity  of 
1 7.  It  ia  a  hydrous  sub-sulphate  of  alumina,  and  has  the  following 
composition  : — 

Sulphuric  Acid  23 '27 

Alumina   29-87 

Water  46'86 


100-00 

ALUMO-CALCITE,  a  mineral  belonging  to  the  group  of  Clays  con- 
taining a  large  quantity  of  water.  It  occurs  in  the  clefts  of  ironstone 
veins  at  Eybenstock,  in  the  Erzgebirge.  It  is  massive,  and  has  a  white 
colour  inclining  to  blue.  It  has  a  white  streak,  a  conchoidal  fracture, 
and  is  so  soft  that  it  may  be  crushed  between  the  fingers.  It  adheres 
strougly  to  the  tongue.    The  specific  gravity  is  2'714.    Its  analysis  by 


Kersten  gives — 

Silica   86-60 

Alumina   2 -25 

Lime   6.26 

Water         .       .                    .  490 


100-00 

ALUNITE,  in  Mineralogy,  a  name  for  the  Alum-Stone.  [Alum- 
Stone.] 

ALVEOLI'TES  (Lamarck),  a  genus  of  Fossil  Polypiaria,  from  the 
Cretaceous  and  Tertiary  Strata. 

AMADO'U,  the  name  of  an  inflammable  substance  occasionally 
used  as  tinder.  It  is  prepared  from  the  dried  plant  of  the  Boletus 
u/viarius,  steeped  in  a  strong  solution  of  saltpetre,  and  cut  into  thin 
slices.  This  plant  grows  horizontally  from  the  sides  of  the  cherry, 
the  ash,  and  other  trees.  When  it  first  makes  its  appearance  it  is  a 
little  round  wart-like  body,  the  size  of  a  pea  of  a  yellow  colour,  and 


Ilulrfus  igniarius. 

of  a  soft  yielding  substance  ;  it  gradually  increases  in  size  and  hardness 
till  it  becomes  of  a  darkish-brown,  and  is  as  large  as  an  apple.  It 
afterwards  takes  a  horizontal  direction,  forms  a  border  and  becomes 
covered  with  numerous  closely-packed  tubes  omits  under  surface, 
which  are  exceedingly  minute.  When  the  plant  is  full  grown  the 
tubes  are  of  a  reddish-brown  colour,  and  of  a  hard  woody  texture ; 
and  the  upper  surface  is  of  various  colours  disposed  in  gray,  brown, 
or  clouded  concentric  elevated  circles.  The  plant  is  perennial,  and 
increases  yearly  in  size. 

AMARANTA'CE^E,  Amaranths,  a  natural  order  of  Apetalous 
Dicotyledonous  plants,  remarkable  for  the  dry  coloured  scales  of 
which  all  their  bracts  and  floral  envelopes  are  composed — a  character 
by  which  they  are  principally  known  from  Chenopodiacece.  Their 
essential  distinction  is  briefly  this :  calyx,  dry,  coloured,  not  falling 
away ;  petals,  wanting ;  stamens,  five  or  more  ;  ovarium,  quite  simple, 
superior;  fruit,  an  utricle,  containing »a  single  seed,  which  has  an 
embryo  curved  round  a  central  farinaceous  albumen ;  leaves,  destitute 
of  stipules. 

The  species  are  foimd  chiefly  in  tropical  countries,  where  they  are 
often  troublesome  weeds.  The  Cock's-Comb,  the  Globe-Amaranth,  the 
Prince' s-Feather,  the  Love-Lies-Bleeding,  of  our  gardens,  belong  to 
this  order. 

Many  of  the  species  are  used  in  the  countries  where  they  grow  as 
pot-herbs,  and  indeed  none  of  them  present  any  unwholesome 
properties.  The  seeds  of  Amaranthus  frvmentaceus  and  A.  Anardhana 
are  gathered  as  corn  crops  in  India.  A  large  number  of  the  species 
have  a  reputation  for  possessing  medicinal  properties,  but,  as  is  the 
case  with  the  majority  of  such  remedies,  they  seldom  bear  out  the 
encomiums  bestowed  upon  them  by  the  ignorant.  (Lindley, '  Vegetable 
Kingdom.') 


Amaranthus  polygamus. 
1.  A  calyx  and  bract  with  stamens.  2.  The  same  with  the  pistil. 

3.  The  pistil  opening.  4.  A  seed. 

5.  A  seed  cut  down,  showing  the  embryo.     6.  The  embryo.    All  magnified. 

AMARYLLIDA'CEiE,  Amaryllids,  the  Narcissus  Tribe,  a  natural 


Amaryllis  reticulata,  diminished  in  size. 
1.  The  flower  cut  open.  2.  A  stamen  the  natural  size. 

order  of.Monocotyledonous  plants,  to  which  the  Daffodil,  the  Belladonna 


AMETHYST. 


Lily  and  Guernsey  Lily,  the  showy  Brunsvigias  and  Blood-Flowers 
(Hazmanthus)  of  the  Cape  of  Good  Hope,  and  the  American  Aloe  belong. 
They  are  characterised  by  having  six  stamens,  a  highly-coloured  flower, 
and  an  inferior  ovary.  The  beauty  of  their  blossoms  serve  as  a  cloak 
to  their  poisonous  properties,  and  shows  how  little  the  external 
appearances  of  plants  are  to  be  trusted  in  judging  of  their  virtues. 
To  form  an  opinion  only  from  their  aspect,  these  would  be  pronounced 
the  most  harmless  of  plants,  while  in  fact  their  bulbs  are  dangerous 
poisons.  The  juice  of  that  of  Hamanthus  toxicarius  is  inspissated  by 
the  Hottentots,  who  smear  their  arrow-heads  with  it ;  other  kinds 
are  not  less  fatal,  and  even  the  common  daffodil  and  snowdrop  contain 
within  their  bulbs  an  acrid  irritating  principle  which  renders  them 
emetic.  Like  many  other  poisonous  families,  this  occasionally  secretes 
a  kind  of  foecula,  or  flour,  which,  when  separated  from  the  juice  that 
is  naturally  mixed  with  it,  becomes  a  wholesome  article  of  food.  The 
arrow-root  of  Chili  is  yielded  by  an  Alstrdmeria,  which  belongs  to 
Amaryllidacece. 

The,  species,  which  are  chiefly  scattered  over  Brazil,  Africa,  and 
tropical  Asia,  are  nearly  all  bulbous  ;  a  few  only  acquire  a  high  degree 
of  development,  and  lose  their  bulbous  character,  as  the  Doryanthes, 
Agave,  and  Littaa.  [Agave.] 

AMAZON-STONE,  in  Mineralogy,  a  green  variety  of  Felspar. 
[Felspar.] 

AMBER,  a  carbonaceous  mineral  which  occurs  in  beds  of  lignite, 
in  Greenland,  Prussia,  France,  Switzerland,  and  some  other  countries. 
The  greater  portion  of  it  comes  from  the  southern  coasts  of  the  Baltic 
Sea,  where  it  is  thrown  up  between  Konigsberg  and  Memel.  (Ber- 
zelius,  'Traitd  de  Chimie,'  vi.  589.) 

It  is  also  stated  (' Annales  de  Chimie,'  xvi.  215)  that  it  is  obtained  by 
mining  at  a  distance  of  200  feet  from  the  sea,  and  at  a  depth  of  about 
100  feet,  and  is  found  in  small  cavities.  It  is  occasionally  met  with 
(Aikin's  '  Diet,  of  Chemistry,'  i.  57)  in  the  gravel  beds  near  London, 
in  which  case  it  is  merely  an  alluvial  deposit.  Amber  occurs  generally 
in.  small  pieces,  which  are  sometimes  colourless,  frequently  light- 
yellow  or  deep-brown,  and  very  commonly  translucent;  two  large 
masses  have,  however,  been  found,  one  of  them  weighing  upwards  of 
thirteen  pounds,  and  the  other  more  than  eighteen. 

Amber  is  rather  harder  than  common  resins,  which  it  resembles 
in  several  properties  :  it  is  susceptible  of  a  good  polish,  and  when 
rubbed  becomes  electrical ;  indeed  the  word  electricity  is  derived  from 
fiKeKTpov,  the  Greek  name  for  amber.  Its  density  varies  from  l-065 
to  1"070.  When  bruised  it  exhales  a  slight  aromatic  odour  ;  and  when 
heated  to  448°  Fahrenheit  it  melts,  inflames,  burns  with  a  bright 
flame,  and  emits  a  smell  which  is  not  disagreeable. 

The  subject  of  the  origin  of  amber  is  one  which  has  been  much 
discussed.  According  to  Berzelius  ('  Chimie,'  vi.  589),  it  was  origi- 
nally a  resin  dissolved  in  a  volatile  oil  or  natural  balsam.  The  proofs 
of  this  opinion  are,  he  conceives,  numerous.  Thus,  it  has  often  the 
impression  of  the  branches  and  bark  upon  which  it  has  flowed  and 
solidified ;  it  often  contains  insects,  some  of  which  are  so  delicately 
formed,  that  they  could  not  have  occurred  except  in  a  very  fluid  mass. 
Dr.  Brewster  ('  Edinburgh  Phil.  Journal,'  iv.  332)  concludes,  from  an 
examination  of  the  optical  properties  of  amber,  that  it  is  an  indurated 
vegetable  juice. 

Amber  consists  of  a  mixture  of  a  volatile  oil,  two  resins  soluble 
in  alcohol  and  in  ether,  succinic  acid,  and  a  bituminous  body  that 
resists  the  action  of  all  solvents,  and  which  is  the  principal  part  of 
amber. 

Water  does  not  act  upon  this  substance ;  it  does  not  even  dissolve 
any  of  the  succinic  acid.  Alcohol  takes  up  a  soft,  yellow,  limpid 
resin.  Cold  concentrated  sulphuric  acid  dissolves  amber ;  the  solution 
has  a  brown  colour,  and  when  water  is  added  to  it,  the  greater  part 
of  the  amber  is  precipitated.  Nitric  acid  converts  it  into  a  resinous 
substance,  and  dissolves  it  totally. 

When  amber,  in  the  state  of  fine  powder,  is  boiled  in  a  solution 
of  potash,  a  great  quantity  of  succinic  acid  is  dissolved. 

According  to  Drapiez,  the  composition  of  amber  is  as  follows  : — 


Carbon   80-59 

Hydrogen       .......  7'31 

Oxygen  673 

Ashes  3'27 

Lobs  210 


lOO'OO 

The  ashes  consist  of  lime,  silica,  and  alumina.  This  analysis  can  only 
be  considered  as  an  approximation. 

Amber  is  employed  for  ornamental  purposes,  in  the  manufacture 
of  necklaces,  &c.  It  is  used  also  for  preparing  amber-varnish,  for 
obtaining  a  peculiar  oil  used  in  medicine,  and  it  yields  succinic  acid 
employed  in  chemical  investigations. 

AMBERGRIS,  a  substance  of  animal  origin,  found  principally  in 
warm  climates,  floating  on  the  sea,  or  thrown  on  the  coasts.  The 
best  comes  from  Madagascar,  Surinam,  and  Java.  It  has  been  found 
in  the  intestinal  canal  of  the  Physeter  macrocephalus,  mixed  with  the 
remains  of  several  marine  animals  which  have  served  it  for  food.  On 
this  account  it  has  been  supposed  to  be  a  morbid  product,  analogous 
to  biliary  calculi 


Ambergris  of  good  quality  is  solid,  opaque,  of  a  bright  gray  colour, 
which  is  darkest  externally,  and  intermixed  with  yellow  or  reddish 
striae.  When  it  is  heated  or  rubbed,  it  exhales  an  odour  which  is 
agreeable  to  most  persons.  It  is  sufficiently  soft  to  be  flattened 
between  the  fingers.  Its  fracture  is  fine-grained,  with  traces  of 
lamellar  structure.  The  heat  of  the  hand  is  sufficient  to  soften  it. 
Its  specific  gravity  varies  from  0'908  to  0'920. 

When  ambergris  is  heated  with  boiling  alcohol  of  the  specific  gravity 
0-833,  until  it  is  saturated,  a  peculiar  substance,  called  Ambrein,  is 
obtained  as  the  solution  cools,  grouped  in  mammillated,  small, 
colourless  crystals.  The  solution,  by  evaporation,  yields  a  further 
portion  of  ambrein,  which  may  be  rendered  pure,  by  being  redissolved 
in  alcohol,  and  then  crystallised. 

Ambrein,  thus  obtained,  is  brilliant,  white,  and  insipid ;  it  has  an 
agreeable  odour,  which  appears,  however,  to  be  adventitious,  becauso 
it  is  diminished  by  repeated  crystallisations ;  by  fusion  or  a  long- 
continued  gentle  heat  it  acquires  a  resinous  odour.  Nitric  acid  con- 
verts it  into  a  peculiar  acid,  called  Ambreic  Acid.  The  caustic  alkalies 
do  not  form  soap  with  it. 

According  to  Juch  and  Bouillon-Lagrange,  benzoic  acid  exists  in 
distilled  ambergris ;  by  the  analysis  of  John,  ambergris  appears  to  be 
composed  of  ambrein  0'85,  an  extractive  matter  soluble  in  alcohol, 
and  probably  containing  benzoic  acid,  0'025  ;  watery  extract  with 
benzoic  acid  and  common  salt,  0'015  ;  with  Oil  not  accounted  for. 

Ambergris  is  used  as  a  perfume  ;  and  as  the  alcoholic  solution  is  the 
most  odorous  preparation  of  it,  it  is  generally  employed  in  that  form. 

AMBLIGONlTE,  a  mineral,  consisting  of  phosphate  of  alumina 
and  lithia.  It  has  a  greenish-white  colour,  and  occurs  both  massive 
'  and  in  rhombic  prisms.  It  is  found  at  Chursdorf,  near  Penig,  in 
Saxony,  and  at  Avendal  in  Norway.  The  cleavage  is  parallel  to 
the  sides  of  the  prism.  It  has  an  uneven  fracture,  and  in  thin 
laminae  is  transluoent  or  transparent.  The  following  is  the  analysis 
of  Berzelius : — 

Phosphoric  Acid  5412 

Alumina   3896 

Lithia  692 
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AMBLYSE'MIUS  (Agassiz),  a  Fossil  Fish,  from  the  Oolite  of 
Northamptonshire. 

AMBLYU'RUS  (Agassiz),  a  genus  of  Fossil  Fishes,  from  the  Lias 
of  Somersetshire. 

AMBURIA,  a  genus  of  plants  belonging  to  the  natural  order 
Chenopodiacece,  several  of  the  species  of  which  yield  volatile  oils  that 
are  employed  as  medicines  in  the  countries  where  they  grow. 
A.  anthelmintica  is  a  native  of  North  America,  and  its  oil  is  extracted 
and  used  as  an  anthelmintic  under  the  name  of  Worm-Seed  Oil. 

AMELANCHIER  (the  Savoy  name  of  the  Medlar),  a  genus  of 
plants  belonging  to  the  sub-order  Pomece  (Pomacece,  Lindley), .  of  the 
order  Rosacea.  It  has  a  5-cleft  calyx  with  lanceolate  petals,  and  an 
ovary  of  10  cells,  with  a  solitary  ovule  in  each.  The  mature  fruit  is  3-5- 
celled,  with  one  seed  in  each  cell.  The  species  are  small  trees,  with 
simple  serrated  deciduous  leaves,  and  racemes  of  white  flowers. 

A.  vulgaris,  the  common  species,  is  a  native  of  rugged  places 
throughout  Europe.    It  is  the  Avonia  rotundifolia  of  Persoon. 

A.  Botryapium,  the  Grape-Pear  or  Canadian  Medlar,  is  a  very  com- 
mon plant  in  Canada ;  it  is  also  a  native  of  Newfoundland,  Virginia, 
and  tile  higher  parts  of  Columbia.  It  is  a  shrub  6  or  8  feet  in  height, 
with  a  purple  fruit. 

A.  oralis  is  also  a  shrub  6  or  8  feet  high,  and  is  a  native  of  North 
America,  throughout  Canada  from  Lake  Huron  to  the  Saskatchewan 
and  Mackenzie  rivers,  and  as  far  as  the  Rocky  Mountains.  Sir  John 
Richardson  says  that  it  "  abounds  on  the  sandy  plains  of  the  Sas- 
katchewan. Its  wood,  named  by  the  Crees  Mcesass-quat-ahtick,  is 
prized  for  making  arrows  and  pipe-stems,  and  is  thence  termed  by 
the  Canadian  voyageurs  '  Bois  de  Fleche.'  Its  berries,  about  the  size 
of  a  pea,  are  the  finest  fruit  in  the  country,  and  are  used  by  the  Crees 
under  the  name  of  Meetastcootoom-meena  both  in  a  fresh  and  dried 
state.  They  make  a  pleasant  addition  to  pemmican,  and  excellent 
puddings  very  little  inferior  to  plum-pudding." 

Another  North  American  species  is  known  by  the  name  of  A. 
sanguinea.    Its  fruit  is  of  a  blood-red  colour. 

(Dx>n,  Dichlamydeous  Plants.) 

AMENTA'CE^E,  a  name  sometimes  given  to  a  group  of  plants, 
chiefly  forest-trees,  found  in  the  north  of  Europe,  Asia,  and  America  ; 
the  flowers  of  which  are  arranged  in  a  dense  cylindrical  deciduous 
spike,  called  by  botanists  an  Amentum.  Such  are  the  poplar,  the  birch, 
the  hazel,  the  willow,  the  oak,  and  many  others.  But  as  these  genera 
are  in  fact  constructed  in  very  different  manners,  Amentacece  are  more 
correctly  separated,  by  modern  botanists,  into  several  different  orders. 

[CoRYLACEiE  ;   SALICACE2E  ;  BeTULACE^,  &c] 

AMETHYST.  This  name  has  been  applied  to  two  precious  stones 
of  essentially  different  natures.  The  Oriental  Amethyst  is  a  rare 
variety  of  Adamantine  Spar  [Adamantine  Spar]  or  Corundum.  The 
Occidental,  or  Common  Amethyst,  now  to  be  described,  ia  a  variety 
of  quartz  or  rock  crystal,  which  is  met  with  in  many  parts  of  the 
world,  as  India,  Siberia,  Sweden,  Germany,  Spain,  &c.  It  occurs 
in  various  forms,  as  massive,  in  rounded  pieces,  and  crystallised  The 
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primary  form  of  the  crystal,  like  that  of  quartz,  is  a  slightly  obtuse 
rhomboid,  but  it  is  usually  found  in  the  secondary  form  of  a  6-sided 
prism,  terminated  at  one  or  both  ends  by  a  6-sided  pyramid ;  some- 
times, though  rarely,  the  prism  is  wanting,  and  the  pyramids  being 
then  united  base  to  base,  the  secondary  crystal  is  a  dodecahedron  with 
triangular  faoes, 

The  amethyst  is  principally  distinguished  from  common  quartz  by 
its  colour,  which  is  occasionally  of  every  shade  of  violet,  or  rather 
purplish-violet,  and  this  in  the  perfect  amethyst  is  pretty  equal 
throughout  the  crystal :  very  commonly  the  summits  only  of  the 
crystal  are  amethystine,  the  lower  part  being  nearly  colourless,  or 
tinged  with  green.  By  long-continued  heat  the  colour  is  destroyed 
and  the  crystals  become  white  and  opalescent.  Sometimes  the  crystals 
are  aggregated  or  fasciculated ;  in  the  Palatinate  they  are  found  lining 
geodes  of  agate,  and  in  Silesia  capillary  crystals  occur  mixed  with 
nicaceous  iron  ore. 

The  crystals  of  the  amethyst  vary  from  diaphanous  to  translucent, 
\nd  they  exhibit  various  degrees  of  splendour,  both  externally  and 
internally.  The  fracture  ia  commonly  conchoidal,  and  the  fragments 
are  of  indeterminate  form.  Like  quartz,  the  amethyst  is  sufficiently 
hard  to  give  fire  with  steel  and  to  scratch  glass ;  and  has  also  been 
found,  like  it,  with  cavities  containing  water ;  it  is  infusible  by  the 
common  blow-pipe.    According  to  Rose,  it  consists  of — 

Silica  97'50 

Alumina      ......  '25 

Oxide  of  Iron  and  Manganese  ...  *50 
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AMMANIA  (in  honour  of  John  Amman,  a  distinguished  botanist), 
a  genus  of  plants  belonging  to  the  natural  order  Lythracea.  Tho 
species  are  aquatic  plants,  with  smooth  opposite  entire  leaves, 
4-cornered  stems,  and  small  pink  or  red  flowers.  They  are  natives  of 
both  the  New  and  Old  Worlds,  and  very  generally  distributed.  One 
species,  A.  vesicatoria,  has  a  strong  peculiar  smell,  and  the  leaves  are 
very  acrid.  They  are  used  by  the  native  dootors  of  India  for  the 
purpose  of  raising  blisters,  which  they  do  in  the  course  of  half 
an  hour. 

AMMODYTES,  a  genus  of  fishes  belonging  to  the  division  of 
Apodal  Malacopterygii  and  family  Anguillidw.  The  body  is  very  long 
and  the  head  lanceolate.  On  the  back  is  a  dorsal  fin  extending  nearly 
its  whole  length.  The  anal  fin  is  also  long  ;  and  the  caudal,  which  is 
forked,  is  separated  from  both  the  dorsal  and  anal.  Two  species 
occur  on  the  coasts  of  the  British  Islands,  the  Ammodytes  tobianus 
and  the  Ammodytes  lancea.  The  former  is  the  larger,  and  is  distin- 
guished by  the  greater  size  of  the  head,  and  by  the  dorsal  fin,  which 
commences  in  a  line  with  the  extremities  of  the  pectorals,  whilst  in 
the  A.  lancea  it  commences  in  a  line  with  the  middle  of  the  pectorals. 
The  Sand-Eel,  by  which  name  the  first  species  is  popularly  known, 
attains  a  length  of  between  12  and  15  inches.  When  alive  the  back 
is  of  a  dark  bluish-green,  and  the  sides  and  belly  bright  silvery-white. 
It  frequents  sandy  shores  in  great  numbers,  but  is  capricious  in  its 
visits,  more  so  than  its  congener.  At  the  ebbing  of  the  tide  it  buries 
itself  with  great  dexterity  and  rapidity  in  the  wet  sands  to  the  depth 
of  from  4  to  6  inches,  whence  it  is  extracted  by  means  of  various 
instruments,  such  as  peculiarly  formed  gripes  and  sickles  with  blunt 
edges,  made  for  the  purpose.  It  is  much  esteemed  by  fishermen  as  a 
bait,  and  is  also  sought  after  on  many  parts  of  the  coast  as  an  article 
of  food,  being  very  delicate  eating  when  fresh,  and  excellent  when 
dried  in  the  sun  and  grilled. 

The  Sand-Launce,  Ammodytes  lancea,  is  a  smaller  species,  and  usually 
of  a  more  brownish  hue,  with  a  tinge  of  red  about  the  head.  It  is 
more  abundant  than  the  Sand-Eel,  and  has  always  been  distinguished 
from  it  by  the  fishermen,  though  for  a  long  time  confounded  with  it 
by  naturalists.  The  distinctions  between  the  two  species  were  first 
pointed  out  by  M.  Lesauvage  of  Caen.  Both  appear  to  be  generally 
distributed  through  Northern  and  Western  Europe.    In  Scotland  the 
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Sand-Eel  is  known  by  the  name  of  the  Horner,  and  in  the  Isle  of  Man 
the  two  species  are  distinguished  from  each  other  as  the  Gray  Gibbon 
and  Red  Gibbon. 

(Yarrell,  British  Fishes,  vol.  ii. ;  Parnell,  Fishes  of  the  Frith  of  Forth.] 
AMMONITES,  a  fossil  genus  of  Cephalopodous  Mollusca,  allied  to 
the  recent  genus  Nautilus.  The  species  are  known  by  the  old  Latin 
name  Comu  Ammonis.  These  Comua  Ammonis,  Comes  d! Amman  of 
the  French,  were  so  called  from  a  fancied  resemblance  to  the  horns 
with  which  the  head  of  Jupiter  Ammon  was  sculptured.  In  the  earlier 
times  their  origin  was  variously  accounted  for.  Some  thought  them 
petrifactions  of  real  rams'  horns,  taking  the  name  above-mentioned 
in  a  strict  and  downright  matter-of-fact  sense ;  others  thought  they 
were  the  curled  tails  of  certain  animals ;  some  took  them  for  petrified 
marine  worms  rolled  up  ;  others  saw  in  them  coiled  serpents,  whence 
they  were  called  Snake-Stones.  The  legends  of  the  saints  invested  them 
with  a  sacred  interest. 

Of  thousand  snakes,  each  ono 
Was  changed  into  a  coil  of  stone, 
When  holy  Hilda  pray'd. 

And  the  prayer,  we  are  told,  was  not  only  followed  by  petrifaction,  but 
by  decapitation.  We  believe  that  there  is  a  similar  tradition  of  St. 
Keyna,  who,  when  she  found  herself  in  a  wood  at  Keynsham,  between 
Bath  and  Bristol,  surrounded  by  serpents,  changed  them  by  the  fervour 
of  her  devotions  into  headless  stones.  Nor  were  these  opinions  con- 
fined to  the  mere  vulgar.  Wormius  described  Ammonites  as  petrified 
adders.  Langius  considered  them  to  be  either  the  vertebrae  of  serpents 
or  convoluted  marine  insects.  These  notions  were  not  lost  on  the 
dealers  ;  and  there  are  few  fossil  collections  which  do  not  even  now 
possess  what  was  called  'a  perfect  Comu  Ammonis,'  that  is,  an  Ammo- 
nite with  a  carved  serpent's  head  ingeniously  fitted  on  to  the  fossil 
shell  by  way  of  aperture.  Our  limits  will  not  permit  us  to  dwell  on 
this  fabulous  part  of  the  history  of  Ammonites  further  than  to  observe 
that  other  learned  men,  Torellus  Sarayna,  Fracastorius,  and  others, 
considered  them  as  lusus  Natura;  formed  by  the  plastic  power  of  the 
earth.  The  ancients  held  them  in  high  estimation  as  very  sacred  and 
of  the  highest  value  to  the  dreamer.  Thus  Pliny  ('  Hist.  Mund.,' 
xxx vi.  10),  "  Hammonis  cornu  inter  sacratissimas  ^Ethiopia?  gemmas, 
aureo  colore,  arietini  cornus  effigiem  reddens,  promittitur  prasdivina 
somnia  representare ;"  and  even  to  the  present  time  the  Indians  are 
said  to  ascribe  extraordinary  properties  to  them. 

To  the  zoologist  Ammonites  are  objects  of  great  interest,  and  to  the 
geologist  they  are  of  the  utmost  consequence.  "  It  is  easy,"  says  Mr. 
Phillips,  in  his  '  Guide  to  Geology*  (8vo.  1834),  "  to  see  how  important, 
in  questions  concerning  the  relative  antiquity  of  stratified  rocks,  is  a 
knowledge  of  Ammonites,  since  whole  sections  of  them  are  characteristic 
of  certain  systems  of  rocks."  (sec.  82.)  Dr.  Buckland  ('  BridgeWater 
Treatise/  p.  333),  thus  comprehensively  describes  the  range  of  these 
extinct  cephalopodous  mollusks  :  "  The  family  of  Ammonites  extends 
through  the  entire  series  of  the  fossiliferous  formations,  from  the 
transition  strata  to  the  chalk  inclusive." 

According  to  Mr.  Owen's  system,  the  Ammonites  form  the  fourth 
genus  of  his  second  family  {Ammonitida)  of  his  first  order  Tetra- 
branchiata,  of  the  class  Cephalopoda.  In  the  opinion  of  all  natu- 
ralists this  great  group  of  fossils  requires  to  be  subdivided.  The 
Goniatites  [Goniatites]  of  the  Palaeozoic  rocks  have  been  effectually 
separated ;  the  Ceratites  of  the  triassic  strata  may  be  also  withdrawn, 
but  still  the  number  of  genuine  Ammonites  which  remain  is  too 
enormous  to  be  treated  except  in  sections  more  or  less  founded  on 
structural  affinities.  Without  discussing  what  may  be  the  best 
principles  for  such  a  classification,  we  may  refer  to  that  of  Von  Buch, 
as  most  generally  accepted  by  geologists.  This  is  mainly  founded  on 
a  consideration  of  the  sutures,  or  sinuous  lines  at  the  surface  of  the 
shell,  formed  by  the  edges  of  the  diaphragmal  plates  which  separate 
the  chambers. 

To  illustrate  this  view  of  the  subject  we  subjoin  a  few  examples  of 
characteristic  Ammonitic  sutures. 


Ammor.itet  tullcevis  (Sowerby).   From  Kelloway  rock. 


Ammonites  Walcottii  (Sowerby).    From  the  Lias. 


Ammonites  vemutus  (Phillips).    From  Specton  Clay. 
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The  following  are  Von  Buch's  groups,  with  their  prevalent  geological 
distribution : — 

Arietes. — The  back  is  usually  broad,  and  carinated  (often  a  furrow 
on  each  side  of  the  keel) ;  the  ribs  are  simple  and  strong.  The 
Butural  line  formed  upon  the  following  general  model : — 


The  group  of  Arietcs,  including  A.  BucMandi,  A.  Conybeari,  &c, 
belongs  almost  wholly  to  the  Lias  formation. 

Falcifcri. — The  back  is  narrow,  acuminated  to  a  sharp  keel  (no 
furrow  on  its  sides) ;  the  ribs  are  elegantly  and  sigmoidally  bent. 
The  sutures  differ  from  those  of  Arietcs,  the  dorsal  sinus  D  being 
much  less  deep,  with  diverging  and  not  parallel  sides ;  the  sinus  L 
is  very  much  deeper,  and  there  are  three  or  four  smaller  ones,  a  a' 
a",  near  the  inner  edge  of  the  whorls.  The  latter  whorls  usually 
embrace  the  preceding  ones. 

These  Ammonites  are  numerous  in  the  Upper  Lias  and  Lower  Oolite 
formations.  A.  Strangwaysii  of  Sowerby  is  an  example.  (Ammonites 
Walcottii  does  not  belong  to  this  division.) 

Amalthei. — The  back  is  generally  acute  and  keeled,  the  keel 
generally  crenated ;  the  ribs  generally  a  little  sigmoidal ;  the  latter 
whorls  embracing  the  preceding  ones.  The  sutures  are  in  general 
form  much  like  those  of  the  last  division,  but  more  richly  laciniated 
and  foliaceous. 

This  group  belongs  to  the  Upper  Lias  and  Oolitic  formations. 
Ammonites  amaltheus  of  Schlottheim  (A.  Stokesii,  Sowerby)  i3  an 
example  from  the  Lias. 

Capricorni. — The  back  broad,  without  a  keel.  The  ribs  simple, 
straight,  strong,  and  crossing  the  back.  Inner  whorls  exposed. 
The  sutures  often  approach  to  those  of  the  Arietes  in  respect  of  the 
sinus  D ;  but  the  posterior  edge  of  D,  L,  and  1  range  on  the  same 
line,  and  the  undulations  are  all  lower  and  less  foliaceous  than  in  the 
Falciferi  and  Amalthei.  Ammonites  planicostatus  (Sowerby)  is  an 
example.    The  species  are  common  in  the  Lias. 

Planulati. — The  back  and  sides  rounded  ;  no  keel ;  the  inner 
volutions  exposed.  The  ribs  are  often  divided  over  the  dorsal  region. 
The  sutures  are  remarkably  laciniated  and  complicated ;  the  sinus  (L) 
extremely  deep,  and  generally  trifurcate. 

The  species  occur  commonly  in  the  Lias  and  Oolitic  formations. 
Ammonites  communis  (Sowerby)  is  an  example  from  the  Lias;  A. 
plicatilis  (Sowerby)  from  the  Coralline  Oolite. 

Dorsati. — The  back  is  broad  and  not  keeled ;  the  whorls  often 
quadrate  :  the  ribs  are  simple  on  the  sides,  but  divided  over  tho 
back,  and  generally  bear  a  tubercle  at  the  point  of  division. 
Ammonites  Davcei  (Sowerby)  is  an  example  from  the  Lias. 

Coronarii. — The  back  without  a  keel,  usually  broader  than  the 
sides ;  the  ribs  are  straight  and  simple  on  the  sides,  but  divided  into 
two,  three,  or  more,  as  they  cross  the  back,  and  the  point  of  division 
is  usually  sharply  tuberculate.  The  sutures  resemble  those  of  the 
Planulati.  The  species  occur  in  the  Oolites,  as  A.  Humphresianus 
(Sow.) ;  A.  Gowcrianus  (Sow.) ;  and  in  tho  Lias,  as  A.  Bechei  (Sow.). 

Macrocephali. — The  back  is  without  keel,  and  round  and  broad,  and 
the  umbilicus  deep.  The  ribs  are  straight  on  the  umbilical  face  and 
simple,,  but  sometimes  arched,  and  generally  divided  across  the  back. 
The  sutures  resemble  those  of  the  Planulati,  but  are  somewhat 
differently  proportioned  to  the  dorsal  and  umbilical  surfaces.  The 
species  occur  in  the  Oolite  and  Chalk.  The  Ammonites  sullccvis 
(Sow.),  is  a  good  example,  from  the  Kelloways  Rock. 

Armati. — The  back  without  a  keel,  often  broader  than  the  sides ; 
ribs  tuberculated  on  the  sides.  The  inner  whorls  exposed.  The 
sutures  have  the  dorsal  sinus  (D)  large  and  deep,  the  lateral  sinus  (L) 
widely  removed  from  it  and  very  deep,  and  somewhat  trifurcate. 
Occurs  in  the  Lias  and  Oolite,  and  more  plentifully  in  tho  Chalk. 
Ammonites  Bakerice  of  Sowerby  is  an  example. 

Ornati. — The  back  flat  or  even  hollow,  narrow,  and  not  keeled; 
the  broad  sides  joining  it  at  a  right  angle,  marked  in  general  by  a 
row  of  small  tubercles  or  the  numerous  fine  ribs  which  cross  tho 
back  and  toward  the  inner  edge  unite  in  parcels  to  form  acute  or 
knotted  ridges.  (The  old  shells  are  often  plain.)  The  sutures  havo 
the  dorsal  sinus  (D)  shallow,  the  lateral  (L)  deep.  The  species  are 
almost  confined  to  the  Oxford  Clay  and  Kelloways  Rock  :  as  A. 
Calloviensis  (Sow.) ;  A.  Duncani  (Sow). ;  A.  gemmaPus  (Phil.),  &c. 
(Von  Buch  rightly  separated  from  those  the  Bentati  in  his  original 
memoir,  though  they  have  been  injudiciously  reunited  again.) 

Bentati. — To  this  group  we  refer  Ammonites  splendens,  A.  lautus, 
A.  dentatus,  &c.  of  the  Gault.  The  back  is  flat  or  concave,  and 
margined  by  tubercles,  or  prominent  ends  of  strong  ribs,  often  united 
near  the  inner  edge  into  tuberculated  ridges,  but  not  crossing  the 
back.    The  sutures  resemble  in  general  form  the  preceding. 

Flexuosi. — The  back  narrow,  with  borders  tuberculated  or  serrated 
by  the  terminations  of  the  ribs,  and  in  a  young  state  with  a  tuber- 
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culated  keel.  The  ribs  are  ridged  or  tubercled  near  the  inner  edge. 
This  group  is  quoted  from  the  upper  Oolitic  and  Chalk  formations, 
and  A.  asper  and  A.  flexuosus  are  examples. 

The  classification  above  sketched  is  very  far  from  perfect.  It  is 
difficult  to  define  the  groups,  when  we  pass  from  the  typical  to  the 
ordinary  species,  and  there  are  many  forms  which  refuse  to  hi 
included  in  the  formula).  Still  it  is  an  admirable  sketch,  and  when 
the  Ammonitidce  are  fully  developed,  according  to  the  principles  thus 
exemplified  by  Von  Buch,  we  shall  have  them  recognised,  not  as  a 
genus  with  subdivisions,  but  as  a  family  including  many  genera. 
(D'Orbigny's  ' Palseontologie  Francaise;'  'Annalesdes  Sci.  Nat.,'  1841, 
N.S.,  xvi.  p.  113,  also  (1829)  xvii.  267;  xviii.  417;  xxix.  5.) 

Having  given  this  sketch,  it  will  be  necessary  to  meet  the  question 
whether  the  Ammonites  were  external  or  internal  shells.  Cuvier  and 
Lamarck  thought  that  they  were  internal.  The  former  says  ('  Rcgne 
Animal,'  last  edition),  "  The  smallness  of  the  last  chamber  might 
induce  us  to  believe  that,  like  the  Spirula,  they  were  internal  shells." 
Mr.  Owen,  in  his  arrangement  above  quoted,  says,  "Animal  unknown, 
presumed  to  resemble  the  Nautilus;  shell  external  ....  The  last 
chamber  the  largest  and  lodging  the  animal;"  and  probably  this  was 
the  actual  state  of  things.  Dr.  Buckland,  in  his  '  Bridgewater  Treatise,' 
says,  "  The  smallness  of  the  outer  chamber  or  place  of  lodgment  for  the 
animal  is  advanced  by  Cuvier  in  favour  of  his  opinion  that  Ammonites, 
like  the  Spirula,  were  internal  shells.  This  reason  is  probably  founded 
on  observations  made  upon  imperfect  specimens.  The  outer  chamber 
of  Ammonites  is  very  seldom  preserved  in  a  perfect  state  ;  but  when 
this  happens,  it  is  found  to  bear  at  least  as  large  a  proportion  to  the 
chambered  part  of  the  shell  as  the  outer  cell  of  the  Nautilus  Pompilius 
bears  to  the  chambered  interior  of  that  shell.    It  often  occupies  moro 


Ammonites  oltusus.    a,  b,  c,  d,  outer  chamber. 

than  half,  and,  in  some  cases,  the  whole  circumference  of  the  outer 
whorl.  This  open  chamber  is  not  thin  and  feeble,  like  the  long 
anterior  chamber  of  tho  Spirula,  which  is  placed  within  the  body  of  the 
animal  producing  this  shell,  but  is  nearly  of  equal  thickness  with  the 
sides  of  the  close  chambers  of  the  Ammonite." 

It  should  be  remembered  that  the  specimen  is  appai'ently  imperfect 
at  the  aperture.  The  siphon  or  tube  of  communication  may  be  traced 
from  d,  where  it  opens  into  tho  last  or  outer  chamber,  along  the  edge 


Atmnonites  rostratus. 
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of  the  section,  e,  /,  g,  h,  »,  to  the  very  nucleus  of  the  shell.    The  waved 
transverse  lines  represent  the  partitions  of  the  chambers. 
_  The  large  proportion  of  the  outer  chamber  is  very  strongly  marked 
an  speoimens  of  Ammonites  rostratiis,  that  have  the  aperture  perfect  or 
nearly  so. 

"  Moreover,"  continues  Dr.  Buckland,  "the  margin  of  the  mature 
Ammonite  is  in  some  species  reflected  in  a  kind  of  scroll,  like  the 
thickened  margin  of  the  shell  of  the  garden  snail"  (bourrdet  of  the 
French),  "giving  to  this  part  a  strength  which  would  apparently  be 
needless  to  an  internal  shell.  The  presence  of  spines  also  in  certain 
species  (as  in  Ammonites  annatus,  A.  Sowerbii)  affords  a  strong  argument 
against  the  theory  of  their  having  been  internal  shells.  These  spines, 
which  have  an  obvious  use  for  protection,  if  placed  externally,  would 
seem  to  have  been  useless,  and  perhaps  noxious,  in  an  internal  position, 
and  are  without  example  in  any  internal  structure  with  which  we  are 
acquainted." 

Sir  Henry  de  la  Beche  has  proved  from  the  mineral  condition  of  the 
outer  chamber  of  Ammonites  from  the  Lias  at  Lyme  Regis,  that  the 
entire  body  was  contained  in  it,  these  animals  having  been  suddenly 
destroyed,  and  buried  in  the  earthy  sediment  of  which  the  Lias  is 
composed,  before  their  bodies  had  either  undergone  decay  or  been 
devoured  by  the  then  existing  crustaceans. 

Dr.  buckland  very  happily  illustrates  the  different  arrangements  by 
means  of  which  a  union  of  lightness  and  strength  is  secured  to  the  shell, 
both  from  the  external  conformation  and  the  mode  in  which  the  trans- 
verse plates  are  disposed ;  and  as  our  limits  will  not  allow  us  to  enter 
minutely  into  the  subject,  we  must  refer  the  reader  to  the  '  Bridgewater 
Treatise'  for  the  interesting  details,  which  show  that  a  more  perfect 
instrument  for  affording  universal  resistance  to  external  pressure — an 
instrument  in  which  the  greatest  possible  degree  of  lightness  combined 
with  the  greatest  strength  was  required— could  scarcely  be  imagined  ; 
and  must  confine  ourselves  to  the  doctor's  summary : — "As  the  animal 
increased  in  bulk,  and  advanced  along  the  outer  chamber  of  the  shell, 
the  spaces  left  behind  it  were  successively  converted  into  air-chambers] 
simultaneously  increasing  the  power  of  the  float.  This  float  being  regu- 
lated by  a  pipe  passing  through  the  whole  series  of  the  chambers  "  (see 
the  cut  of  Ammonites  obtusus),  "formed  a  hydraulic  instrument  of 
extraordinary  delicacy,  by  which  the  animal  could  at  pleasure  control 
its  ascent  to  the  surface  or  descent  to  the  bottom  of  the  sea.  To 
creatures  that  sometimes  floated,  a  thick  and  heavy  shell  would  have 
been  inapplicable  ;  and  as  a  thin  shell  inclosing  air  would  be  exposed 
to  various  and  often  intense  degrees  of  pressure  at  the  bottom,  we  find 
a  series  of  provisions  to  afford  resistance  to  such  pressure  in  the 
mechanical  construction  both  of  the  external  shell  and  of  the 
internal  transverse  plates  which  formed  the  air-chambers.  First, 
the  shell  is  made  up  of  a  tube  coiled  round  itself,  and  externally 
convex.  Secondly,  it  is  fortified  by  a  series  of  ribs  and  vaultings 
disposed  in  the  form  of  arches  and  domes  on  the  convex  surface  of 
this  tube,  and  still  further  adding  to  its  strength.  Thirdly,  the  trans- 
verse plates  that  form  the  air-chambers  supply  also  a  continuous 
succession  of  supports,  extending  their  ramifications,  with  many 
mechanical  advantages,  beneath  those  portions  of  the  shell  which, 
being  weakest,  were  most  in  need  of  them." 

Ammonites  with  perfect  mouths. 


Reinecke/  Von  Buch,t  Zieten.J  and  De  Haan  §  are  among  those 

*  Maris  protogoei  Nautilos  et  Argonautos,  vulgo  Cornua  Ammonis,  in  agro 
Coburgico  et  vicino  reperiundos,  uescripsit  et  delineavit,  etc.,  D.  I.  C.  M.  Rei- 
necke.   Coburgi,  1818,  8vo. 

t  Ueber  die  Ammoniten  in  den  altoren  Gebirgs-Scliiehten.  Gelesen  in  der 
Akademie  der  Wissensehaften,  am  1  April,  1830.  4to.  Recueil  de  Planches 
de  Petrifications  remarquables,  par  Leopold  de  Buch.    Berlin,  1831,  folio. 

t  Die  Versteinerungen  Wiktembergs,  &c.  Stuttgart,  1830,  and  following 
years,  folio. 

g  Specimen  Philosophicum  Inaugurale,  exhibens  Monographiam  Ammo- 
niteorum  et  Goniatiteorum,  etc.    1823.    Lugduni  Batav. 


who  have  written  treatises  on  this  interesting  genus,  or  have  illus- 
trated it. 

The  species  of  Ammonites  are  very  numerous,  and  although  the 
arrangement  of  Von  Buch  is  !.t  present  the  best,  it  is  probable  that 
when  more  is  known  of  the  iomi  of  the  aperture,  it  will  serve  as  a 
leading  character. 


Ammonites  with  perfect  mouths.—  (Continued.) 
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The  accompanying  cuts,  which  are  copied  from  De  Blainville,  will 
not  only  give  the  reader  some  idea  of  the  shape  of  the  aperture,  but 
also  of  the  external  appearance  of  the  shell,  while  the  following,  from 
Dr.  Buckland's  '  Bridgewater  Treatise,'  will  convey  a  notion  of  the 
concamerations  in  some  of  the  species.  An  internal  view  of  a  very 
simple  form  of  these  and  of  the  siphon  or  pipe  will  be  seen  in  the  cut 
of  Ammonites  obticsus. 


Ammonites  nodosits. 


Geological  Distribution. — Professor  Phillips,  in  his  '  Guide  to 
Geology,'  published  in  1834,  since  which  time  numerous  additions 
have  been  made,  thus  distributes  the  Ammonites  among  the  different 
formations. 


SUB-GENERA  OF  AMMONITES. 


In  Tertiary  Strata  . 
In  Cretaceous  System 
In  Oolitic  System  . 
In  Saliferous  System 
In  Carboniferous  System 
In  Primary  Strata 


A.  Cardamomum  has  a  root-stock  creeping  under  the  surface  of  the 
soil  like  that  of  the  Ginger,  but  it  is  smaller.  The  stems  rise 
obliquely  to  the  height  of  from  two  to  four  feet.  The  leaves  are 
alternate.  Flowers  in  spikes,  seated  in  lanceolate  acute  villous 
scarious  ash-coloured  bracts.  The  tube  of  the  corolla  slender.  The 
anther  double,  with  a  large  three-lobed  concave  crest.  The  fruit  a 
capsule  containing  roundish  angular  dotted  brown  seeds.  This  plant 
is  a  native  of  the  mountainous  parts  of  Java  and  Sumatra,  and  is 
commonly  cultivated  in  the  gardens  of  India.  The  seeds  are  aro- 
matic, and  are  used  by  the  Malays  instead  of  the  true  Cardamoms, 
which  are  the  produce  of  the  Elettaria  Cardamomum.  [Elettaria.] 
Sir  J.  E.  Smith  states  that  this  plant  is  the  Amomum  verum  of  tho 
older  botanists. 


Total,  223  species. 

Geographical  Distribution. — As  the  Ammonites  were  evidently  prin- 
cipal agents  for  keeping  within  bounds  the  mollusks,  &c,  the  crusta- 
ceans, and  perhaps  fishes  of  the  periods  prior  to  the  Chalk  Formation, 
and  belonging  to  the  latter  epoch,  we  should  expect  to  find  them 
widely  distributed.  Accordingly,  they  occur  in  Europe,  Asia,  and 
America  in  strata  apparently  of  the  same  date.  In  some  instances, 
the  genera  and  even  the  species  are  identical.  Dr.  Gerard  found  in 
the  Himalaya  Mountains,  at  an  elevation  of  16,000  feet,  Ammonites 
Walcottii  and  Ammonites  communis,  fossils  that  are  found  in  the  Lias  of 
Lyme  Regis.  M.  Menard  met  with  one  in  the  Maritime  Alps  at  an 
elevation  of  1500  toises.  Their  numbers  must  have  been  great. 
M.  Dufresne  informed  Lamarck  that  the  road  from  Auxerre  to  Avalon 
in  Burgundy  was  absolutely  paved  with  them.  The  individual 
agency  too  of  some  of  these  carnivorous  instruments  for  preserving 
the  balance  of  marine  animal  power  must  have  been  of  no  small 
importance.  Lamarck  says  that  he  has  seen  Ammonites  of  two  feet 
(French)  in  diameter.  Mr.  James  Sowerby  and  Dr.  Mantell  record 
Ammonites  in  the  Chalk  with  a  diameter  of  three  feet ;  and  Dr.  Buck- 
land  states  that  Sir  T.  Harvey  and  Mr.  Keith  measured  Ammonites  in 
the  Chalk  near  Margate  which  exceeded  four  feet  in  diameter ;  and 
this  in  cases  where  the  diameter  could  have  been  in  a  very  small 
degree  enlarged  by  pressure.    [See  Supplement.] 

AMOIBITE,  in  Mineralogy,  a  variety  of  Arsenical  Nickel,  containing 
from  40  to  50  per  cent,  of  nickel  and  14  per  cent,  of  sulphur. 

AMCMUM,  a  genus  of  plants  belonging  to  the  natural  order 
Zingiberacew.  It  consists  of  species  having  white  flowers  collected 
in  close  heads,  which  arise  from  the  base  of  the  leaves,  and  only 
just  raise  themselves  above  the  ground ;  the  lower  lip  of  the  flower 
is  very  broad  and  large  compared  with  the  others,  and  the  other  has 
a  two-lobed  crest.  The  seeds  are  contained  in  a  loose  skin,  and  are 
inclosed  in  a  rather  tough  capsule,  which  is  separated  into  three 
cells  by  as  many  membranous  partitions,  and  finally  opens  into 
three  valves.  The  leaves  are  of  a  broadly  lanceolate  or  oval  figure 
tapering  to  the  point,  and  enwrapping  the  stem  like  a  sort  of 
sheath. 


Amomum  Cardamomum. 

A.  angustifolium  is  a  sharp-leaved  species,  and  a  native  of  marshy 
ground,  in  Madagascar.  It  is  cultivated  in  the  Mauritius.  It  has  a 
deep  blood-red  calyx,  and  the  outer  segment  of  the  corolla  is  red. 
The  whole  plant  is  aromatic,  and  the  fruit  constitutes  the  Cardamomum 
majus  of  the  older  writers. 

A.  aromaticnm  is  a  native  of  the  valleys  on  the  eastern  frontiers 
of  Bengal.  The  fruit  has  similar  qualities  to  those  of  the 
true  Cardamoms,  for  which  they  are  often  sold  to  the  druggists  of 
India, 

A.  Grana-Paradisi  has  a  perennial  root-stalk,  giving  off  erect  slender 
stems,  3  feet  high.  The  leaves  are  numerous  and  crowded.  The 
capsule  is  large,  1 4  inch  long,  and  half-an-inch  in  diameter.  It  has  a 
very  strong  aromatic  odour  and  flavour.  The  seeds  have  the  same 
properties  as  the  Cardamoms.  The  plant  is  a  native  of  Guinea,  near 
Sierra  Leone.  The  fruits  are  known  by  the  name  of  Grains  of 
Paradise,  and  Melligetta  or  Malagueta  Pepper. 

A.  grandiflorum,  of  Smith,  is  also  a  native  of  Sierra  Leone.  It  has 
large  flowers,  and  yields  seeds,  wduch  differ  from  those  of  Grains  of 
Paradise  in  being  gray  or  lead-coloured,  much  less  polished,  and 
possessing  a  totally  different  flavour,  resembling  that  of  camphor. 
They  may  be  used  for  the  same  purposes  as  the  Cardamoms. 

The  Cardamoms  of  commerce  are  the  capsules,  which  are  gathered 
as  the  seeds  ripen,  are  dried  in  the  sun,  and  are  then  fit  for  sale.  The 
small  capsules,  or  Lesser  Cardamoms,  are  the  most  valuable.  [Carda- 
moms, in  Arts  and  Sc.  Div.] 

(  Lindley,  Flora  Medica.) 
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Amomum  grandiflorum. 

a.  The  lip  and  a  back  view  of  the  anther. 

b.  A  front  view  of  the  anther. 


c.  Calyx. 

d.  Stigma. 


AMPELI'DE/E,  one  of  the  names  of  the  Vino  Tribe.  [Vitace^;.] 
AMPHERI'STUS,  a  Fossil  Fish,  from  the  Isle  of  Sheppy.  (Kdnig, 
Icon.  Fossil.) 

AMPHI'BIA  (from  the  Greek  word  apiplfiios,  which  signifies 
'  having  a  double  life' ),  the  name  of  an  order  of  the  class  of  Reptiles. 
In  common  conversation  we  are  accustomed  to  call  all  mammals,  such 
as  seals,  otters,  beavers,  &c.,  amphibious,  whose  organisation  disposes 
them  to  resort  indifferently  either  to  the  land  or  water  for  procuring 
food,  and  other  purposes,  or  whose  habits  are  at  once  terrestrial  and 
aquatic ;  thus  we  usually  denominate  the  Common  Campagnol 
(Arvicola  amphibia),  and  the  White-Bellied  Shrew  (Sorex  fodiens), 
the  Water-Rat,  and  Water-Shrew  respectively,  and  consider  them  in 
every  respect  as  amphibious  animals.  But  in  this  sense  of  the  word 
every  land-animal  is  more  or  less  amphibious,  for  all  resort  occasion- 
ally to  the  water,  and,  with  the  single  exception  of  man,  all  appear 
to  have  an  instinctive  power  of  swimming.  Previous  to  the  time  of 
Linnaeus,  the  earlier  naturalists  attached  no  more  definite  meaning  to 
the  word  than  that  which  was  sanctioned  by  popular  custom,  and 
which,  it  will  be  observed,  is  more  properly  expressed  by  the  term 
aquatic.  The  great  Swedish  philosopher,  however,  rejected  this  vague 


and  improper  signification,  and  applied  the  term  generally  to  the. 
third  class  of  his  system  of  zoology,  which  comprised  not  only  all 
the  animals  since  more  properly  denominated  Reptiles,  such  as  the 
tortoises,  lizards,  serpents,  and  frogs,  but  likewise  the  Cartilaginous 
Fishes.  Linnaeus  was  evidently  ignorant  of  the  true  characters  and 
natural  limits  of  this  class  of  animals.  The  term  Amphibia  was 
certainly  very  applicable  to  many  of  the  genera  and  species  which 
it  embraced,  but  with  regard  to  the  great  majority  of  them  it  was  an 
absolute  misnomer.  The  shark  and  the  ray  are  as  incapable  of 
existing  out  of  the  water  as  many  of  the  common  lizards  are  of 
living  in  it,  and  consequently  neither  the  group  which  Linnaeus 
proposed  to  establish,  nor  the  name  by  which  he  designated  it,  has 
been  adopted  by  more  recent  zoologists.  The  Cartilaginous  Fishes 
have  been  referred  to  the  other  aquatic  tribes,  with  which  their 
habits  and  organic  conformation  naturally  connect  them,  and  the 
remainder  of  the  class,  which  stands  in  Gmelin's  celebrated  edition  of 
the  '  Systema  Naturae '  under  the  name  of  Amphibia,  is  admitted 
into  modern  systems  under  the  more  appropriate  designation  of 
Reptiles. 

Taken  in  its  strict  and  literal  sense,  the  term  amphibious  would 
apply  only  to  such  animals  as  have  the  power  of  living  indifferently 
at  the  same  time,  either  upon  land  or  in  water.  To  fulfil  this 
condition  it  is  necessary  that  a  truly  amphibious  animal  should  be 
provided  with  the  means  of  breathing  in  either  of  these  elements, 
that  is,  that  it  should  simultaneously  possess  both  lungs  and  gills. 
Now  there  are  four  genera  of  batrachian  reptiles  which  actually  do 
possess  this  extraordinary  double  apparatus  for  extracting  the  principle 
which  supports  animal  life  indifferently  from  either  element;  and 
these,  as  Baron  Cuvier  has  justly  observed,  comprise  in  reality  the 
only  known  vertebrated  animals  which  are  truly  amphibious.  They 
are  the  Axolotls,  the  Menobranchi,  and  the  Sirens,  all  of  which  inhabit 
the  rivers  and  lakes  of  America,  and  the  Proteus,  which-is  found  in 
subterraneous  streams  connecting  certain  lakes  in  Carniola  and 
Hungary.  These,  then,  are  the  only  strictly  amphibious  reptiles  ;  but  if 
the  term  is  taken  in  a  little  more  extended  sense,  it  may,  without  impro- 
priety, be  applied  to  the  entire  order  of  Reptiles  which  M.  Brongniart, 
and  after  him  most  modern  naturalists,  denominate  Batrachians 
because  all  these  animals,  without  exception,  breathe  by  means  of  gills 
in  their  tadpole  state,  and  only  acquire  lungs  when  they  assume  the 
more  mature  and  perfect  form  of  reptiles.  In  this  sense  the  term  is 
now  employed  by  English  naturalists. 

Some,  indeed,  as  Mr.  Bell,  Dr.  Grant,  and  other  writers,  separate 
the  Amphibia  from  the  Reptiles,  as  a  distinct  class. 

The  Amphibia  differ  essentially  from  the  other  three  orders  of 
Reptiles  :  Chelonians  (Tortoises),  Saurians  (Lizards),  and  Ophidians 
(Serpents).  They  have  no  ribs,  or  rudiments  of  ribs  only.  Their  skin 
is  naked,  being  without  scales.  They  have  feet.  The  male  has  no 
external  organs  distinctive  of  sex.  In  the  Frog  Tribe  the  ova  are  fecun- 
dated on  their  exclusion  from  the  body  of  the  female  :  they  are  shelless 
and  generally  laid  in  the  water.  The  young,  which  are  called  Tadpoles, 
when  first  hatched,  breathe  by  means  of  branchiae,  or  gills,  very  much 
after  the  manner  of  fishes,  being  in  their  early  stage  of  growth  quite 
unlike  their  parents,  and,  in  that  state,  forming  a  natural  passage  to 
the  last-named  class  of  animals.  These  branchiae  disappear  in  the 
higher  Amphibians,  and  one  order  has  therefore  been  named  the 
Caducibranchiate  Amphibia,  which  have  been  divided  into  —  first, 
the  Anourous  or  Tailless  Batrachians,  having  no  tails  except  in  their 
young  state,  including  the  Frogs  and  Toads  ;  and  second,  the  Urodeles 
or  Tailed  Batrachians,  such  as  the  Salamanders. 

Under  the  Perennibranchiate  Amphibia  are  included  the  Proteus, 
Siren,  Menobranchus,  and  A.rolotl. 

The  following  arrangement  of  the  Amphibia  or  Batrachians  has 
been  published  by  Messrs.  Dumeril  and  Bibron,  in  their  elaborate 
'  Erpdtologie  Geherale' : — 


{Body,  varied  in  form  ;  skin  naked  ;  most  frequently  without  either  carapace  or  scales. 
Head,  with  two  occipital  condyles,  not  carried  upon  a  narrower  neck. 
Feet,  variable,  as  regards  their  presence,  their  number,  their  proportion  ;  toes  most  frequently  without  claws 
Sternum,  most  frequently  distinct,  never  united  to  the  ribs,  which  are  short  or  null. 
Male  organs  of  generation  not  projecting.    Eggs  with  soft  not  calcareous  shells.    Young,  subject  to  metamorphosis. 
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In  this  article  we  shall  speak  of  the  organisation  and  natural  history 
of  the  Amphibia  in  two  groups:  first,  the  Anourous  or  Tailless 
Amphibia,  and  secondly,  the  Urodeles  or  Tailed  Amphibia. 

Anourous  or  Tailless  Amphibia. 
Skeleton. — The  skull,  in  the  Reptiles  generally,  is  made  up  of  the 
Bame  parts  nearly  as  that  of  the  mammiferous  animals,  though  the 


proportions  are  different.  But  the  lower  Amphibia,  which  approach 
the  fishes  in  this  particular,  have  not  the  internal  cavity  corresponding 
so  completely  with  the  surface  of  the  encephalon  as  the  other  Reptiles. 
The  skull  is  very  much  flattened ;  and  small  as  the  cerebral  cavity  is, 
it  is  by  no  means  filled  with  the  brain.  It  is  narrower  and  more 
elongated  in  the  species  which  pass  their  whole  lives  in  the  water  thai) 
it  is  in  the  Anourous  Amphibia,  or  True  Frogs. 
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Skeleton  of  the  Common  Fro 


The  vertebral  column  commences  at  the  posterior  part  of  the  head, 
and,  unlike  the  rest  of  the  Reptiles,  the  Batrachians,  like  the  rays,  the 
sharks,  and  the  mammiferous  animals,  possess  two  condyles  situated 
on  the  sides  of  the  vertebral  hole.  In  the  Tadpole  the  vertebrae  are 
of  the  same  calibre  throughout,  but  a  difference  takes  place  when  the 
limbs  are  developed.  At  this  period,  the  vertebral  canal  diminishes 
gradually  in  length,  the  spinal  marrow  contracts,  and  no  trace  of  the 
canal  is  left  in  the  elongated  coccyx.  It  is  in  the  Tailless  Amphibia 
that  the  vertebral  column  is  shortest,  for  the  Frogs  have  only  ten  and 
the  Pipas  but  eight  vertebra;. 

As  a  general  rule,  the  anterior  extremities  are  shorter  than  the 
posterior  limbs;  but  in  some  of  the  Frogs  especially,  the  lower 
extremities  are  twice  or  thrice  as  long  as  the  anterior  feet,  as  might 
be  expected  in  animals  whose  progression  is  principally  effected  by 
leaps.  Ribs  there  are  none ;  but  the  sternum  is  highly  developed  and 
a  large  portion  is  very  often 
cartilaginous.  It  receives  an- 
teriorly, or  in  its  mesial  por- 
tion, the  two  clavicles  and 
two  coracoids  which  fit  on  to 
the  scapula.  The  whole  makes 
a  sort  of  band  which  sustains 
the  anterior  extremities,  and 
an  elongated  disk  which  forms 
a  support  for  the  throat,  and 
assists  in  the  offices  of  de- 
glutition and  respiration. 
Another  disk  extending  back- 
wards, being  for  the  insertion 
of  the  recti  muscles,  protects 
the  abdominal  viscera  in 
some  species.  The  pelvis  is 
well  developed  in  the  Frogs, 
especially  in  the  Pipa,  and 
though,  apparently  deprived 
of  all  traces  of  a  tail  after 
undergoing  their  last  trans- 
formation, there  remains,  in- 
ternally, a  true  coccygeal  piece, 
most  frequently  even  moveable 
and  elongated,  but  without 
anything  like  vertebral  form. 

The  bone  of  the  humerus  or 
arm  is  single,  and  is  long  in  pro- 
portion to  the  bones  of  the  fore-arm,  which  are  united  throughout  their 
length,  their  duality  being  manifested  by  a  simple  furrow  or  depression. 
These  bones  are  distinct  in  the  reptiles  generally,  and  the  radius  is 
generally  rather  the  longest ;  the  ulna  is  prolonged  backwards  into  a 
kind  of  olecranon,  and  sometimes  this  apophysis  is  distinct,  and 
becomes  a  sort  of  sesamoid-bone  in  the  thick  part  of  the  tendon  of 
the  extensor  muscles.  The  Pipas,  the  Tortoises,  and  the  greater 
part  of  the  Saurians  have  this  conformation.  The  bones  of  the  carpus, 
or  wrist,  exhibit  nothing  extraordinary  in  their  structure ;  nor  do 
those  of  the  fingers,  which  are  without  nails  or  claws,  require  particular 
notice. 

The  bones  of  the  well-developed  pelvis  present  considerable 
differences  in  the  various  genera  of  Anourous  Amphibia.  Thus  in  the' 
Frogs  (liana)  and  the  Tree-Frogs  (Hyla),  the  ossa  ilii  are  very  much 
elongated,  articulated  in  a  moveable  manner  on  the  sacrum,  and  very 
much  approximated  below  towards  the  cotyloid  cavity ;  so  that  the 
two  heads  of  the  thigh-bones  seem  to  be  placed  in  contact,  a 
conformation  which  much  influences  the  action  of  the  posterior  limbs 
upon  the  trunk  in  the  execution  of  the  motions  of  swimming  and 
leaping.  In  the  Pipa,  or  Surinam  Toad,  the  ossa  ilii  are  very  much 
widened  at  the  point  of  junction  with  the  sacrum,  which  is,  itself, 
dilated,  forming  a  strong  union  by  means  of  a  true  symphysis.  The 
femur,  or  thigh-bone,  is  very  much  elongated,  and  slightly  curved  in 
the  form  of  the  letter  S  in  the  Frogs  (Rana),  and  in  the  Tree-Frogs 
(Hyla) ;  it  is  a  little  shorter  in  the  Toads  (Bufo),  and  is  flattened  in 
the  Pipa.  The  bones  of  the  leg  (tibia  and  fibula)  are,  in  the  Reptiles, 
generally  distinct;  but  in  the  Anourous  Amphibia,  Ban  a,  Hyla,  and 
Pipa,  for  instance,  they  are  so  soldered  together  as  to  form  but  a 
single  articulation  with  the  femur  and  tarsus,  and  to  present  the 
appearance  of  a  single  very-much-elongated  bone,  which  some  have 
erroneously  considered  as  a  supernumerary  bone,  or  second  femur. 
The  knee-joint  and  articulating  bones  are  so  disposed  that  the  feet 
have  always  a  direction  outwards.  In  the  Reptiles  generally,  the 
posterior  feet  are  more  developed  than  the  anterior  limbs  ;  and  this 
modification  is  particularly  observable  in  the  Anourous  A  mph  ibia,  which 
have  the  tarsus  so  much  elongated  as  to  induce  some  to  consider  the 
first  bones  composing  it  to  be  a  fibula  or  tibia.  The  bones  of  the 
metatarsus  correspond  to  the  number  of  toes. 

The  Teeth. — As  these  are  very  important  organs  in  the  whole  of 
the  Amphibia,  we  shall  now  present  an  abstract  of  this  subject  from 
Professor  Owen's  celebrated  work  entitled  '  Odontography.'  He  remarks 
that  the  variations  which  the  dental  system  presents  in  the  Amphibia 
are  more  conspicuous  in  the  number,  situation,  and  structure  of  the 
teeth,  than  in  their  form  or  mode  of  attachment.  Certain  Batrachians, 


he  observes,  are  edentulous,  the  genus  Hylaplcsia  among  the  Tree- 
Frogs,  for  example,  and  the  Bufonidce,  or  Toad  Family,  with  the 
exception  of  some  species  of  Bombinator.  The  teeth  when  present 
are  described  by  him  as  generally  numerous,  simple,  of  small  and  equal 
size,  and  close-set,  either  in  a  single  row  or  aggregated,  like  the  teeth 
of  a  rasp,  and  he  points  out  a  characteristic  condition  of  the  dental 
system  in  fishes,  namely,  the  absence  of  teeth  on  the  superior  maxillary 
bone,  as  being  continued  in  those  genera  of  Perennibranchiate  Batra- 
chians which  stand  lowest  in  the  class  of  Reptiles  ;  not  only  the  superior 
maxillary  teeth,  but  the  bones  themselves  are  absent,  he  observes,  in 
Siren,  Menobranchus,  and  Proteus.  In  the  Siren,  he  describes  the 
lower  margin  of  the  intermaxillary  bones,  and  the  sloping  anterior  and 
upper  margin  of  the  lower  jaw,  as  trenchant,  and  each  encased  in  a 
sheath  of  firm,  albuminous,  minutely  fibrous  tissue,  harder  than  horn. 
The  bones  thus  armed  slide  upon  each  other,  he  tells  us,  like  the  blades 

of  a  pair  of  curved  scissors, 
when  the  mouth  is  closed, 
and  are  well  adapted  for 
dividing  the  bodies  of  small 
fish,  aquatic  larvse,  worms,  &c. 
The  horny  substitute  for  teeth 
in  the  lower  jaw  is  supported 
by  the  bony  element  corre- 
sponding with  the  premandi- 
bular  of  the  Lepidosiren. 
[Prototterus.]  A  second 
bony  piece  applied  to  the 
inner  surface  of  the  branch  of 
the  jaw  (representing  the 
Bplenial  or  opercular  element 
in  the  jaw  of  the  croco- 
dile) is  beset  with  numerous 
minute  pointed  teeth,  set  in 
short  oblique  rows,  and  di- 
rected obliquely  backwards. 
The  palatal  surface  of  the 
mouth  is  described  as  present- 
ing on  each  side  two  flat, 
thin,  and  moderately  broad 
bones,  forming  an  apparently 
single,  oblique,  oval  plate, 
which  converges  to  meet  its 
fellow  at  the  anterior  part  of 
the  palate,  so  as  conjointly  to 
constitute  a  broad  rasp-like  surface  in  the  form  of  a  chevron.  The  Pro- 
fessor regards  the  anterior  long  plate  on  each  side  as  the  representative 
of  the  divided  vomer,  and  it  supports  6  or  7  oblique  rows  of  small 
pointed  retroverted  teeth ;  the  smaller  posterior  plate,  which  he  thinks 
may  probably  be  the  homologue  of  the  pterygoid,  is  beset  with  4  rows 
of  similar  teeth  ;  and  thus  we  have  10  or  11  rows  on  each  side  of.  the 
chevron  of  the  palate.  The  greatest  number  of  denticles  (11  or  12) 
is  in  the  middle  rows  ;  in  the  anterior  and  posterior  rows  they  are 
fewer ;  all  are  of  similar  size  and  form,  corresponding  with  those  of 
the  lower  jaw  opposed  to  them.  "  The  condition  of  the  dental  system 
in  this,  the  lowest  of  the  class  of  reptiles,"  says  Mr.  Owen,  "  is  not 
without  interest,  independently  of  the  absence  of  the  superior  maxillary 
teeth,  and  of  the  presence  of  the  palatal  and  inferior  maxillary  dents 
en  carde."  If,  for  example,  the  dense  sheath  of  the  trenchant  anterior 
parts  of  the  upper  and  lower  jaws  had  been  completely  calcified  and 
converted  into  hard  dentine,  the  correspondence  between  the  Siren  and 
the  Lepidosiren  would  have  been  veiy  striking  in  this  part  of  their 
structure ;  but  the  maxillary  sheaths  of  the  Siren  being  composed  of 
horn,  and  being  moreover  easily  detached  from  the  subjacent  bones, 
much  more  closely  resemble  the  deciduous  mandiblesifof  the  Tadpoles 
of  the  higher  Batrachians.    (Part  ii.,  pp.  188,  189.) 

In  the  Axolotl  also  the  ichthyic  character  of  the  rasp-like  teeth  are 
aggregated  in  numerous  rows  upon  the  palatal  region  of  the  mouth, 
and  upon  the  splenial  or  opercular  element  of  the  lower  jaw  ;  but  here, 
Mr.  Owen  observes,  the  superior  maxillary  bones  are  developed,  and 
support  teeth.  The  premandibular  and  the  intermaxillary  bones,  he 
adds,  instead  of  presenting  the  larval  condition  of  the  horny  sheath, 
have  their  alveolar  border  armed  with  a  single  row  of  small,  equal, 
fine,  and  sharp-pointed  denticles,  which  are  continued  above  along  the 
maxillaries ;  thus,  he  observes,  establishing  the  commencement  of  the 
ordinary  Batrachian  condition  of  the  marginal  teeth  of  the  buccal  cavity. 
As  in  the  Siren,  the  dentigerous  bones  of  the  palate  consist  of  two 
plates  on  each  side  ;  the  anterior  pair,  or  vomers,  converge  and  meet 
at  their  anterior  extremities,  and  the  minute  denticles  which  they 
support  are  arranged  quincuncially.  The  posterior  pair  of  bones 
continued  backwards,  according  to  the  usual  disposition  of  the  ptery- 
goids, abut  against  the  tympanic  or  quadrate  bones  ;  and  the  denticles 
are  confined  to  the  anterior  part  of  their  oral  surface,  resembling,  in 
their  arrangement  and  anchylosed  attachment,  those  of  the  palatal 
series,  of  which  they  are  the  posterior  termination. 

The  superior  maxillaries  and  their  teeth  are,  it  appears,  wanting  in 
Mcnobranchus  [Necturus]  ;  but  in  this  form  an  advance  to  a  higher 
type  of  dentition  is  perceptible  by  the  arrangement  of  the  teeth  in  a 
single  row,  both  upon  the  roof  and  at  the  margins  of  the  moiith.  The 
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intermaxillary  bones  are  produced  backwards,  and  the  single  row  of 
small  pointed  teeth  which  they  support  is  opposed  to  a  similar  series 
upon  the  premandibular  bones  below.  The  palatal  teeth  form  a  single 
row  on  each  of  the  broad  bones  which  correspond  with  those  described 
by  Cuvier  as  the  divided  vomer  in  the  higher  Batrachians,  and  extend 
backwards  upon  the  pterygoids,  which  support  a  few  teeth. 

The  three  preceding  genera  are  perennibranchiate,  and  though  the 
Proteus,  like  them,  always  retains  its  external  gills,  it  offers  a  further 
advance  to  the  dentition  of  the  higher  Batrachians,  and  to  that  of  the 
Amphiuma  especially.  Each  intermaxillary  bone  carries  on  its  alveolar 
border  a  row  of  8  or  10  minute,  fine,  sharp-pointed  teeth,  and  each 
premandibular  bone  ia  armed  with  a  greater  number  of  similar  but 
larger  teeth,  arranged  also  in  single  series.  The  palatine  bones  (two 
vomers  of  Cuvier)  support  a  row  of  denticles,  similar  to  the  inter- 
maxillary crescentic  series,  and  parallel  with  them  ;  but  Mr.  Owen 
points  out  that  the  horns  of  the  palatal  dental  crescent  are  continued 
much  farther  back,  terminating,  as  in  Mcnobranchus,  on  the  anterior 
part  of  the  pterygoid  bones.  Twenty-four  teeth  are  contained  in  each 
half  of  the  "  crescentic  or  chevron-shaped  series,"  as  the  arrangement 
is  appropriately  designated  by  the  Professor,  who  adds  that  the 
superior  maxillary  bones  are  represented  in  this  form  by  mere 
cartilaginous  rudiments. 

The  A  mphiuma,  like  the  Proteus,  presents  the  Batrachian  disposi- 
tion of  the  teeth  in  a  single  close-set  series  along  the  alveolar  border 
of  both  upper  and  lower  jaws.  "  The  upper  series  extends  along 
well-developed  maxillary  and  intermaxillary  bones,  and  in  the  extent 
of  the  maxillary  and  palatal  series,  especially  in  Amphiuma  tridactylum, 
the  indication  of  a  highly  interesting  character  in  regard  to  the  affinities 
of  an  extinct  race  of  gigantic  Batrachians  with  biconcave  vertebra;  is 
discernible." 

In  the  Amphiuma  the  palatal  teeth  run  in  a  single  close-set  row 
along  the  lateral  margins  of  the  vomer,  forming  an  acute  angle  at  its 
anterior  portion,  whence  the  series  is  extended  backwards  on  either 
side  nearly  longitudinally,  and  parallel  with  the  maxillary  teeth.  "  All 
the  teeth  are  conical,  pointed,  slightly  curved  backwards  and  inwards  ; 
their  points  glisten  with  a  yellow  metallic  lustre,"  whence  Dr.  Mitchell's 
name  Chrysodonta.  The  number  of  teeth  in  Amphiuma  means  is 
considerably  less  than  in  Amphiuma  tridactylum. 

"  The  Menopome  exhibits,"  says  Professor  Owen,  "  the  same  essen- 
tially Batrachian  condition  of  the  teeth  as  the  Amphiuma ;  but  in  their 
disposition,  and  in  the  disposition  and  form  of  the  vomer,  it  makes  a 
near  approach  to  the  Caducibranchiate  group,  and  allies  itself  most 
closely  with  the  gigantic  Newt  of  Japan  (Sicboldia,  Bonap.),  and  with 
that  equally  gigantic  extinct  species  of  Newt  so  noted  in  palaeontology 
as  the  Homo  Diluvii  Testis  of  Scheuchzer.  In  the  persistence  of  the 
branchial  apertures,  and  the  more  complex  structure  of  the  os  hyo'ides, 
the  Menopome  however  ^  j 

manifests  its  generic 
distinctness  from  the 
Sieboldia.  The  single 
close-set  series  of  small, 
equal,  conical,  and 
slightly-recurved  teeth 
describes  a  semicircle 
on  both  the  upper  and 
lower  jaws :  the  row 
of  similar  but  smaller 
teeth  on  the  anterior 
expanded  border  of  the 
divided  vomer  runs 
parallel  with  and  at  a 
short  distance  behind 
the  median  part  of  the 
maxillary  series.  The 
premandibular  teeth 
are  received  into  the 
narrow  interspace  be- 
tween the  two  rows  in 
the  upper  jaw  when  the 
mouth  is  closed.  The 
teeth  of  the  Menopome, 
as  of  the  Amphiuma, 
are  anchylosed  by  then- 
base  and  part  of  its 
outer  side  to  a  slightly 
elevated  external  al- 
veolar ridge. 

"Sieboldia—  The  Pe- 
rennibranchiate or  Fish- 
like Amphibia,  'doubt- 
ful reptiles'  as  they 
have  been  termed,  .lead  by  so  easy  a  series  of  transitions  to  the 
Caducibranchiate  group,  in  which  all  external  trace^  of  the  branchial 
apparatus  ia  lost,  that  the  artificial  nature  of  such  a  division  of 
the  order  ia  evident,  and  some  naturalists  have  even  hesitated 
whether  to  separate,  genetically,  the  last  of  the  Perennibranchians 
from  the  species  Sicboldia  gigantea,  with  which  the  description  of  the 
dental  system  in  the  higher  division  of  the  Batrachians  is  here  com- 


Skclcton  of  Dactylethra  Lalandii. 
The  figures  on  each  side  show  the  difference  of  the  sternum  in  the  Common  Frog,  and  in  the 
Dactylethra ;  a  represents  the  sternum  of  the  former ;  b  that  of  the  latter. 


menced.  As  regards  the  teeth,  the  difference  between  the  great 
aquatic  Salamander  of  the  volcanic  mountains  of  Japan  and  that  of 
the  Alleghanies  is  very  slight,  and  merely  specific ;  the  form,  disposi- 
tion, and  attachment  of  the  teeth  are  the  same  in  Sicboldia  as  in 
Menopome ;  they  differ  slightly  in  the  relative  size,  those  of  the 
Japanese  Newt  having  the  advantage  in  this  respect,  with  a  somewhat 
deeper  implantation  of  their  anchylosed  base,  and  the  alveolar  parapet 
of  the  intermaxillary  bones  is  higher  and  is  slightly  incurved.  There 
are  14  teeth  in  each  intermaxillary,  72  in  each  superior  maxillary, 
and  64  teeth  in  each  vomer  of  the  Sieboldia  gigantea." 

All  the  Caducibranchiate  Amphibia  with  tails,  as  the  Newts  and 
Land  Salamanders,  have  teeth  on  the  inferior  maxillary  and  vomerine 
bones,  as  well  as  on  the  intermaxillaries  and  superior  maxillaries. 

The  Frogs  have  no  teeth  on  the  lower  jaw,  though  in  some  species 
(Ceratophrys  for  example)  the  alveolar  edge  of  the  lower  jaw-bone  ia 
finely  notched  or  dentated.  The  Bufonidce,  as  a  general  rule,  are 
toothless,  but  in  the  Bombinatores  the  subgenus  Hyladactylus  has 
teeth  upon  the  vomer,  and  Sclerophrys  has  teeth  on  both  the  inter- 
maxillary and  maxillary  bones. 

Muscular  System,  particularly  as  relating  to  Locomotion.  —  The 
muscles  destined  to  give  activity  to  the  framework,  examples  of 
which  are  given  below,  are,  like  those  of  all  the  Reptiles,  remarkable 
for  their  irritability.  There  are  not  wanting  zoologists  who  have  seen 
Toads,  Salamanders,  Tortoises,  and  Serpents,  deprived  of  their  heads 
and  skins,  but  kept  moist,  display  muscular  motion  for  whole  weeks. 
In  the  Anourous  Amphibia,  the  Frogs  especially,  the  muscles  of  the 
abdomen  are  more  developed  than  in  the  other  Reptiles,  offering  in 
this  particular  some  analogy  to  the  abdominal  structure  of  the 
Mammifers.  But  it  is  in  the  disposition  of  the  muscles  of  the  thigh 
and  leg  in  the  Frogs  and  others  of  this  group,  that  the  greatest  singu- 
larity is  manifested.  These,  whether  taken  conjointly  or  singly,  present 
the  greatest  analogy  with  the  muscular  arrangement  of  the  same  parts 
in  Man.  We  find  the  rounded,  elongated,  conical  thigh,  the  knee 
extending  itself  in  the  same  direction  with  the  thigh-bone,  and  a 
well-fashioned  calf  to  the  leg,  formed  by  the  belly  of  the  gastrocnemii 
muscles.  It  is  impossible  to  watch  the  horizontal  motions  of  a  frog  in 
the  water,  as  it  is  impelled  by  these  muscles  and  its  webbed  feet, 
without  being  struck  with  the  complete  resemblance  in  this  portion 
of  its  frame  to  human  conformation,  and  the  almost  perfect  identity 
of  the  movements  of  its  lower  extremities  with  those  of  a  man  making 
the  same  efforts  in  the  same  situation. 

We  have  seen  that  the  ribs  are  absent  in  the  Anourous  Amphibia, 
and  the  functions  of  respiration,  as  well  as  those  of  deglutition,  being 
carried  on  by  means  of  particular  muscles,  as  we  shall  presently  have 
to  notico,  those  bones  would  have  been  mere  incumbrances.  In  the 
Frogs,  the  muscles  are  not  attached  to  the  skin,  which  envelops  the 

whole  muscular  arrange- 
ment in  a  sort  of  insu- 
lated, insensible,  move- 
able bag :  in  the 
Urodelcs,  on  the  con- 
trary, the  integuments 
serve  as  the  point  of 
insertion  to  almost  all 
the  active  organs  of 
motion. 

The  locomotion  of 
the  Anourous  Am- 
phibia on  land  consists 
in  walking,  running, 
and  leaping,  in  its 
various  modifications ; 
the  latter  being  the 
motion  most  prevalent. 
The  greater  part  of 
them  are  excellent 
swimmers ;  and  when 
they  betake  themselves 
to  this  exercise,  the  body 
is  extended  horizontally, 
and  the  animal  is  pro- 
pelled by  the  mechanism 
of  the  lower  extremi- 
ties alone — a  mechanism 
admirably  adapted  to 
this  mode  of  progres- 
sion, as  well  as  to  the 
other  varieties  of  move- 
ment which  the  neces- 
sities of  the  animal  re- 
quire. By  the  aid  of 
these  well-developed  lower  limbs,  and  the  prodigious  power  of  their 
muscular  and  bony  levers,  a  Frog  can  raise  itself  in  the  air  to  twenty 
times  its  own  height,  and  traverse,  at  a  single  bound,  a  space  more 
than  fifty  times  the  length  of  its  own  body. 

Digestive  Organs. — The  Anourous  Ampihibia,  in  their  adult  state, 
are,  like  the  greater  part  of  the  existing  Reptiles,  carnivorous,  and 
swallow  their  living  prey  without  mastication.    The  mouth  in  many 


157 


AMPHIBIA. 


AMPHIBIA. 


161 


of  them  is  very  wide ;  so  wide,  indeed,  in  some  (the  large  Frogs  and 
Pipas,  for  instance),  as  to  admit  of  their  swallowing  vertebrated 
animals ;  but  insects,  annelides,  and  mollusks  form  the  chief  portion 
of  their  food.  They  have  no  true  fleshy  lips,  nor  indeed  have  any  of 
the  lieptiles ;  but  the  fresh-water  tortoises  are  furnished  with  folds  of 
skin  as  a  covering  for  their  cutting  jaws,  and  perhaps  as  a  more 
complete  apparatus  for  shutting  the  mouth.  The  same  conforma- 
tion is  observable  in  the  greater  number  of  the  Tadpoles  of  the 
Batraehian?,  the  larger  portion  of  which,  in  their  adult  state,  have 
the  lower  jaw  received  under  a  soft  skin  which  covers  and  edges  the 
mandible.  The  branches  of  the  lower  maxillary  bone  are  rarely 
Boldered  at  the  symphysis,  and  sometimes,  as  in  the  genera  liana 
and  Hyla,  there  is,  at  the  point  of  junction,  a  mere  cartilage  which 
admits  of  a  certain  amount  of  motion.  In  the  Frogs  and  the  Urodeles, 
the  number  of  pieces  composing  each  of  the  branches  amounts  to  three. 
One  of  these  pieces  corresponds  with  the  symphysis,  and  is  armed  with 
teeth ;  the  second  serves  for  articulation,  and  the  third  is  situated 
backwards,  and  prolonged  below.  On  the  palate  of  many  of  these 
Amphibia  are  certain  processes  which  may  be  termed  teeth ;  but  these 
are  pointed,  and  not  tubercular,  as  the  old  error  of  naming  some  of  the 
teeth  of  fossil  fishes  Bufonites  might  lead  us  to  suppose.  These  palatal 
teeth  form  a  part  of  the  bones  to  which  they  are  attached,  as  in  the 
cose  of  fishes. 

The  tongue  performs  a  leading  part  in  the  capture  and  deglutition  of 
the  prey.  In  the  greater  portion  of  this  group  the  structure  of  this  organ 
is  altogether  anomalous,  and  its  insertion  is  equally  at  variance  with  the 
mode  adopted  in  the  other  vertebrated  animals.  It  is  very  soft,  fleshy 
almost  throughout,  and  is  not  supported  at  its  base  by  an  os  hyoides. 
Its  attachment  is  the  reverse  of  that  generally  seen,  for  it  is  fixed  in 
the  concavity  which  is  formed  by  the  approach  of  the  two  branches  of 
the  lower  jaw  towards  the  symphysis.  In  a  state  of  repose,  and  when 
the  mouth  is  shut,  this  tongue,  which  has  its  root,  so  to  speak,  in  the 
interior  edge  of  the  anterior  part  of  the  lower  jaw,  has  its  free  extremity 
in  the  back  part  of  the  mouth  and  before  the  aperture  of  the  air-passages ; 
but  when  the  animal  puts  it  forth,  it  is  considerably  elongated  and 
thrown  sharply  out  of  the  mouth,  as  if  by  an  effort  of  expulsion.  The 
end  reaches  to  a  considerable  distance,  as,  turning  on  the  pivot  of  its 
anterior  fixture,  it  is  reversed  in  such  a  manner  that  the  surface  which 
was  below  when  the  tongue  was  in  the  mouth,  and  in  a  state  of  repose, 
is,  when  it  is  thrown  out,  above ;  and  when  the  tongue  is  returned 
into  the  mouth,  the  surface,  which  was  an  instant  before  above, 
resumes  its  original  position,  and  is  again  beneath.  The  organ  is 
armed  with  a  tenacious  viscous  secretion ;  and  when  it  touches  the 
prey,  the  latter  adheres  so  firmly  to  it,  that  it  is  carried  back  with  the 
tongue  into  the  mouth.  There  it  is,  in  most  cases,  compressed,  involved 
again  in  a  glutinous  sort  of  saliva,  and  almost  instantly  submitted  to 
the  act  of  deglutition.  The  motion  of  throwing  out  and  returning 
the  tongue  is  often  performed  with  a  rapidity  which  the  eye  can 
hardly  follow.  If  any  one  will  observe  a  toad  in  a  melon-frame,  he 
will  see  the  ants  or  other  insects  which  come  within  shot  of  its  tongue 
disappear ;  but  his  vision  must  be  very  acute  and  prompt  to  detect  the 
action  of  the  tongue.  The  muscles,  whose  office  it  is  to  move  the  bones, 
cartilages,  and  other  parts  of  the  mouth,  act  more  especially  upon  the 
lower  jaw,  upon  the  bone  of  the  mandible,  and  upon  the  tongue,  which, 
after  being  shot  forth  as  we  have  endeavoured  to  describe,  is  returned 
and  swallowed,  as  it  were,  with  the  captured  prey,  and  the  act  of 
deglutition  is  continued  till  the  food  is  lodged  in  the  stomach. 

The  pharynx  in  mammiferous  animals  consists  of  that  backward 
cavity  of  the  throat,  into  which  the  lower  orifices  of  the  nostrils,  the 
orifice  of  the  mouth,  the  canal  of  the  ear,  the  larynx,  and  the  oesophagus 
open  ;  but  in  the  reptiles  there  cannot  be  said  to  be  any  true  pharynx  ; 
for  the  nostrils,  as  well  as  the  glottis,  open  into  the  mouth,  the  oeso- 
phagus commences  immediately  behind  the  nostrils,  and  the  muscles 
that  act  more  especially  upon  these  parts  and  upon  the  tongue  are 
those  that  begin  the  act  of  deglutition  :  we  shall  presently  see  that 
these  same  muscles  are  also  put  in  requisition  to  force  the  air  necessary 
for  respiration  into  the  glottis  and  traohea,  in  order  to  supply  the 
cavity  of  the  lungs.  The  stomach  of  the  Anourous  Amphibia  does  not 
require  any  particular  notice ;  but  the  maxim  that  the  more  carni- 
vorous an  animal  is,  the  shorter  and  the  less  flexuous  is  its  intestinal 
canal,  is  well  illustrated  in  that  tribe.  The  Tadpole,  which  lives  upon 
vegetables,  possesses  an  extremely  long  digestive  tube ;  but  in  its 
perfect  state,  and  when  its  appetite  has  become  altogether  carnivorous, 
the  intestines  become  very  much  shortened,  losing  four-fifths  of  the 
length  which  distinguished  them  when  the  animal  was  in  its  early  stage 
of  existence.  The  vent  is  rounded  and  wrinkled.  The  liver  generally 
consists  of  three  lobes,  and  the  gall-bladder  adheres  to  and  is  hidden 
in  the  concavity  of  the  liver,  very  high  up.  The  spleen  in  the  Frog 
and  Toad  is  rounded,  not  of  large  dimensions,  and  situated  in  the 
mesial  region,  under  the  intermediate  lobe  of  the  liver.  There  is  also 
a  pancreas,  and  the  chyliferous  veins  may  be  distinctly  traced.  The 
digestive  organs  vary  considerably  in  the  Tadpole.  In  this  early  stage 
they  have  a  mouth  furnished  with  lips,  and  horny  cutting  processes, 
that  act  as  jaws  in  the  division  of  the  vegetable  food  which  forms  their 
principal  nourishment,  and  their  intestinal  canal  is  coiled  spirally 
within  their  large  rounded  abdomen.  The  metamorphosis  is  complete, 
internally  as  well  as  externally,  when  this  armed  little  mouth  is 
changed  into  the  widely-opening  gape,  which  reaches  beyond  the  eyes, 


and  the  animal  swallows  its  living  prey  entire.  In  thi3  their  last  stage 
they  can  endure  a  long  abstinence.  They  grow  slowly,  and  they  liva 
to  a  considerable  age.  The  skin  which  edges  their  jaws  is  soft, 
and  forms  a  sort  of  gum  or  external  lip  ;  their  under-jaw  is  received 
into  a  kind  of  rim  or  groove,  which  runs  along  the  upper-jaw,  and  its 
two  branches  are  slightly  moveable  towards  the  symphysis :  this 
junction  of  the  jaws  is  as  complete  as  the  shutting  of  a  well-fitted 
lid  of  a  snuff-box. 

Circulating  System. — The  circulation  in  the  Anourous  Amphibia  varies 
with  the  different  metamorphoses  which  the  animal  undergoes.  In 
the  early  or  tadpole  stage  the  whole  of  the  blood  is  driven  by  the  heart 
into  the  branchial  vessels,  the  circulation  at  that  period  being  the  same 
as  it  is  in  fishes.  The  apparently  single  auricle  (for  according  to  the 
observations  of  Dr.  Davy  and  of  Messrs.  Saint  Ange  and  Wdbert,  it  is 
in  fact  separated  into  two  divisions),  or  rather  the  partition  which 
exists  at  the  point  where  the  oxygenated  blood  arrives  through  the 
pulmonary  veins,  can  hardly  be  said  to  be  distinct,  and  tlie  venous 
blood,  which  is  poured  into  it  by  the  large  vena  cava,  penetrates 
finally  into  the  single  ventricle,  which,  by  contracting,  pushes  the  blood 
into  the  single  arterial  trunk,  furnished  at  its  base,  near  the  valvules, 
with  a  sort  of  bulb,  or  contractile  swelling.  This  artery,  which 
contains  the  black  or  venous  blood,  is  divided  into  two  trunks,  one 
directed  to  the  right,  the  other  to  the  left ;  and  these  are  then  sub- 
divided into  two,  three,  or  four  branches,  according  to  the  number  of 
the  branchial  leaflets  :  on  their  arrival  there,  they  inosculate  with  the 
venous  trunks,  and  by  that  time  the  blood  has  assumed  its  arterial 
quality  and  colour.  These  arterial  veins  unite  successively,  so  as  to 
form,  by  means  of  two  principal  trunks,  the  origin  of  one  great  artery, 
or  aorta  descendens,  which  is,  at  the  point  of  its  formation,  placed 
near  the  head,  to  which  it  gives  off  many  branches,  and  continues  to 
descend  down  the  vertebral  column. 

But  when  the  time  of  metamorphosis  arrives,  and  when  the  animal 
which  had  been  breathing  by  meanB  of  gills  is  to  respire  through  the 
medium  of  lungs,  an  entire  and  necessary  change  takes  place.  In 
proportion  as  the  branchiaj  of  the  Tadpole  are  destroyed  and  absorbed, 
the  calibre  of  the  venous  arteries,  which  were  distributed  to  them, 
diminishes  gradually,  till  they  are  at  last  entirely  obliterated.  The 
first  of  these  vessels  then  develops  itself,  and  receives  on  each  side  the 
whole  of  the  blood,  giving  off  three  principal  trunks — one  for  the 
head,  corresponding  to  the  carotid  artery ;  one  for  the  anterior  limbs, 
or  a  branchial  artery  ;  and  one,  the  longest  of  all,  for  the  cellular  lung, 
which  is  of  considerable  volume.  The  rest  of  the  principal  trunk 
follows  the  mesial  line,  and  unites  with  its  congener,  so  as  to  form  a 
true  aorta  for  the  supply  of  the  viscera  and  lower  extremities,  which 
acquire  their  large  dimensions  at  this  period. 

Respiratory  System  and  Vocal  Organs. — The  absence  of  the  ribs  prevents 
any  application  of  costal  influence  upon  the  respiratory  organs  of  the 
Anourous  Amphibia,  as  is  the  case  with  the  mammiferous  animals ;  but 
though  their  form,  as  well  as  the  medium  in  which  they  live,  is  so 
totally  different  in  the  early  and  late  part  of  their  life,  the  principle  of 
action  on  these  organs  is  nearly  the  same.  The  young  may  be  said 
to  swallow  water,  or  at  least  receive  it  into  the  cavity  of  the  mouth, 
before  they  force  it  into  the  branchial  vessels  ;  and  though  the  mode 
of  breathing  is  so  entirely  changed  in  after-life,  the  operation  consists 
in  the  perfect  animal  of  a  succession  of  deglutitions  of  air. 

When  the  A  mphibia  leave  the  egg,  their  branchiae  appear  externally 
like  little  coloured  fringes  on  each  side  of  the  neck,  and  so  they  remain 
in  the  Urodeles,  as  long  as  their  lungs  are  not  sufficiently  developed  to 
serve  for  complete  respiration.  But  in  the  Frogs  and  the  Anourous 
Amphibia  the  first  stage  of  the  animal's  life  endures  but  a  short  time. 
It  soon  assumes  the  Tadpole  form,  with  an  enormous  belly  and  head, 
in  one  undistinguished  outline,  and  a  long  tail.  At  this  period  the 
branchia?,  or  gills,  are  hidden,  being  contained  in  a  cavity,  and  then 
the  water  enters  the  mouth  by  the  orifice  of  the  nostrils,  which  are 
supplied  with  valves.  When  in  the  cavity  of  the  mouth,  which  is 
well  closed  on  all  sides,  with  the  exception  of  the  throat,  where  are 
placed  the  branchial  slits,  the  water,  acted  upon  by  the  muscles  which 
cover  them,  traverses  these  spaces,  and  bathes  the  branchke  before  its 
exit  through  the  branchial  holes.  The  blood  which  is  pushed  into 
these  branchiaj  is  then  distributed,  as  it  is  in  the  fishes,  and  passes,  as 
we  have  seen,  from  the  arterial  venous  vessels  into  the  arteries  which 
unite  to  form  the  aorta. 

On  acquiring  their  perfect  form,  and  when  the  obliteration  of 
certain  points,  and  the  development  of  the  others,  have  adapted  the 
Anourous  Amphibia  for  breathing  air,  by  means  of  its  two  large 
lungs,  the  muscles  employed  in  deglutition  are  the  great  agents  for 
carrying  on  the  respiration.  The  anterior  nostrils,  as  we  have  before 
stated,  open  nearly  straight,  by  means  of  simple  apertures  in  front  of 
the  palate  ;  the  tongue  is  applied  as  a  kind  of  stopper  upon  the  back 
nostrils,  and  the  trachea  is  terminated  by  a  glottis  opening  into  the 
mouth.  The  air  thus  imprisoned  is  forced  or  pumped  at  each  gulp 
through  the  glottis,  to  be  distributed  over  the  lungs. 

In  the  museum  of  the  Royal  College  of  Surgeons  are  several 
preparations,  illustrative  of  the  aeration  of  the  blood,  by  means  of 
branchiae,  in  the  early  stage  of  Rana  paradoxa,  and  also  of  the  mode 
of  respiration  in  the  adult  forms  of  the  same  group  of  animals. 

The  activity  of  respiration  is  increased  in  proportion  to  the  elevation 
of  the  temperature  of  the  surrounding  air.    M.  Delaroche  found  that 


1st 


AMPHIBIA. 


AMPHIBIA. 


Frogs  exposed  to  a  temperature  of  27  degrees  Centigrade  (80°  Fahr.), 
absorbed  four  times  as  much  oxygen  as  those  submitted  to  a  tem- 
perature of  6  or  7  degrees  (42°  to  47°  Fahr.)  ouly. 

The  organs  of  the  voice  in  the  Anourous  Amphibia  are  only  put  in 
action,  generally  speaking,  at  the  season  of  reproduction,  and  then 
*  principally  by  the  males  :  their  croakings  and  cries  seem  intended  to 
make  the  one  sex  sensible  of  the  presence  of  the  other.  The  trachea 
is  indeed  very  short  inthe  Frog  ;  but  it  is  longer  in  the  male  than  it  is 
in  the  female,  and  the  rima  glottidis  is  also  longer  in  the  former. 
But  in  some  Frogs  the  males  are  distinguished  by  peculiar  membranous 
bags.  Thus,  the  Green  Frog  has  two  cheek-pouches,  which  are  inflated 
by  the  animal  in  the  breeding  season,  by  means  of  two  apertures  close 
to  the  rima  glottidis ;  and  the  chorda)  vocales  are  very  large  and 
distinct  in  many  species.  The  glottis  bears,  apparently,  considerable 
analogy  to  the  upper  larynx  in  birds  ;  but  in  the  birds  the  voice 
receives  its  modification  only  from  the  edges  of  the  glottis,  which 
shuts  the  trachea  at  the  point  where  it  opens  into  the  mouth  ;  the 
sounds  being  produced  by  the  lower  larynx,  which  is  formed  at  the 
point  of  junction  of  the  two  branches  which  constitute  the  origin  of 
the  trachea.  When  the  air-passages  of  the  reptiles  emit  sounds,  they 
are  produced  by  the  single  larynx  and  the  glottis  :  from  the  absence 
of  moveable  lips,  and  the  velum  palati,  or  their  inconsiderable 
development,  those  sounds  cannot  be  much  modified.  Nevertheless, 
the  vocal  powers  of  these  animals  vary  very  much,  according  to  the 
varying  mechanism  manifested  in  each.  The  cries  of  the  different 
species  of  Rana,  from  the  well-known  croaking  of  the  Common  Frog 
to  the  bellowing  of  the  Bull-Frog  ;  the  shrill  trebles  of  the  species  of 
Uyla,  of  the  males  especially ;  the  flute-like  and  metallic  sounds 
occasionally  given  out,  and  the  sort  of  seemingly  ventriloquous 
grumbling  which  some  species  of  Toads  exert,  are  vocal  sounds 
emitted  above  the  larynx — a  sort  of  falsetto  or  voce  di  testa — from 
the  buccal  cavity,  or  some  of  the  accessory  sacs. 

Connected  with  the  phamomena  of  breathing,  it  should  be  stated 
that  the  naked  skin  of  the  Frogs,  and  indeed  of  the  Batrachians 
generally,  has  the  power  of  acting  upon  the  air  in  such  a  way  as  to 
fulfil,  in  a  great  degree,  the  functions  of  the  lungs,  and  that  aerated 
water  may  be  made  subservient  to  this  cutaneous  respiration.  The 
experiments  made  on  frogs  which  have  been  kept  in  vessels,  and 
under  water  charged  with  air  renewed  from  time  to  time,  and  on 
toads  which  have  been  kept  alive  for  months  in  nets  sunk  under 
running  water,  at  a  low  temperature,  without  any  direct  access  to 
atmospheric  air,  prove  this.  These  powers,  the  faculty  of  enduring 
long  abstinence,  their  hybernation,  and  the  age  (as  great  as  36  years) 
to  which  the  Anourous  Amphibia  are  said  to  attain,  naturally  lead  us 
to  the  consideration  of  the  stories  told  of  the  discovery  of  toads, 
'  antediluvian  toads '  as  they  were  once  called,  inclosed  in  solid  rocks 
and  in  the  heart  of  trees,  where  they  had  been  supposed  to  have 
existed  for  centuries,  deprived  of  the  possibility  of  access  to  either 
food  or  air,  though  when  found  they  were  alive  and  vigorous.  Nor 
do  these  stories  rest  solely  on  the  doubtful  hearsay  evidence  of  unedu- 
cated persons.  Thus  Smellie,  in  his  '  Philosophy  of  Natural  History,' 
alludes  to  the  account  in  the  '  Memoirs  of  the  Academy  of  Sciences ' 
for  the  year  1719,  of  a  toad  found  alive  and  healthy  in  the  heart  of 
an  old  elm  ;  and  of  another  discovered  in  the  year  1731,  near  Nantz, 
in  the  heart  of  an  old  oak,  without  any  visible  entrance  to  its 
habitation.  From  the  size  of  the  tree  it  was  concluded  that  the 
animal  must  have  been  confined  in  that  situation  at  least  80  or 
100  years.  He  adds,  that  in  the  many  examples  of  toads  found  in 
solid  rocks,  exact  impressions  of  their  bodies,  corresponding  to  their 
respective  sizes,  were  uniformly  left  in  the  stones  or  trees  from  which 
they  were  dislodged ;  and  he  asserts  that  it  was  said  that  there  existed, 
when  he  wrote,  a  marble  chimney-piece  at  Chatsworth  with  a  print  of 
a  toad  in  it ;  and  that  there  was  a  traditionary  account  of  the  place 
and  manner  in  which  it  was  found. 

.  That  frogs,  toads,  snakes,  and  lizards  "occasionally  issue  from 
stones  that  are  broken  in  a  quarry,  or  in  sinking  wells,  and  sometimes 
even  from  strata  of  coal,  at  the  bottom  of  a  coal-mine,"  may  be  readily 
admitted ;  but,  as  Dr.  Buckland  well  observes,  in  a  paper  recording 
some  experiments  on  this  subject — and  to  these  we  shall  presently 
allude — "  the  evidence  is  never  perfect  to  show  that  the  reptiles  were 
entirely  inclosed  in  a  solid  rock ;  no  examination  is  ever  made  until 
the  reptile  is  first  discovered  by  the  breaking  of  the  mass  in  which  it 
was  contained,  and  then  it  is  too  late  to  ascertain,  without  carefully 
replacing  every  fragment  (and  in  no  case  that  I  have  seen  reported 
has  this  ever  been  done),  whether  or  not  there  was  any  hole  or 
crevice  by  which  the  animal  may  have  entered  the  cavity  from  which 
it  was  extracted.  Without  previous  examination,  it  is  almost  im- 
possible to  prove  that  there  was  no  such  communication.  In  the 
case  of  rocks  near  the  surface  of  the  earth,  and  in  stone  quarries, 
reptiles  find  ready  admission  to  holes  and  fissures.  We  have  a 
notorious  example  of  this  kind  in  the  lizard  found  alive  in  a  chalk-pit, 
and  brought  alive  to  the  late  Dr.  Clarke."  The  same  author  remarks, 
that  the  first  effort  of  the  young  toad,  as  soon  as  it  has  left  its  tadpole 
state,  and  emerged  from  the  water,  is  to  seek  shelter  in  holes  and 
crevices  of  rocks  and  trees.  "  An  individual,  which  when  young  may 
have  thus  entered  a  cavity  by  some  very  narrow  aperture,  would  find 
abundance  of  food  by  catching  insects,  which  like  itself  seek  shelter 
within  such  cavities,  and  may  have  soon  increased  so  much  in  bulk 


as  to  render  it  impossible  to  go  out  again  through  the  narrow  aper- 
ture at  which  it  entered.  A  small  hole  of  this  kind  is  very  likely  to 
be  overlooked  by  common  workmen,  who  are  the  only  people  whose 
operations  on  wood  and  stone  disclose  cavities  in  the  interior  of  such 
substances." 

Without,  then,  attempting  to  throw  discredit  upon  the  observations 
published  upon  this  curious  subject  by  authors  whose  character  for 
veracity  is  unquestionable, — those  of  Guettard,  in  1771  ('Mdmoire  sur 
differentes  Parties  des  Sciences  et  des  Arts,'  torn,  iv.) ;  of  Edwards,  1824 
('  De  l'lnfluence  des  Agens  Physiques  sur  la  Vie ')  ;  and  of  Mr.  Thomas, 
in  Silliman's  Journal,  in  addition  to  those  above  alluded  to  for 
example — we  may  conclude  with  Dr.  Buckland,  in  his  remarks  on  the 
last  publication,  that  the  several  authentic  and  well-attested  cases  to 
be  found  in  such  memoirs,  "  amount  to  no  more  than  a  repetition  of 
the  facts  so  often  stated  and  admitted  to  be  true,  namely,  that  reptiles 
occur  in  cavities  of  stone,  and  at  the  depth  of  many  feet  in  soil  and 
earth  ;  but  they  state  not  anything  to  disprove  the  possibility  of  a 
small  aperture  by  which  these  cavities  may  have  had  communication 
with  the  external  surface,  and  insects  have  been  admitted.  The 
attention  of  the  discoverer  is  always  directed  more  to  the  toad  than 
to  the  minutia)  of  the  state  of  the  cavity  in  which  it  was  contained." 

Dr.  Buckland  made  some  experiments  on  this  subject  which  he 
commenced  in  November,  1825.  He  caused  12  circular  cells  to  be 
prepared  in  a  large  block  of  coarse  Oolitic  Limestone,  from  Heddington 
quarry,  near  Oxford.  Each  cell  was  about  1  foot  deep,  and  5  inches 
in  diameter,  and  had  a  groove  or  shoulder  at  its  upper  margin, 
fitted  to  receive  a  circular  plate  of  glass,  and  a  circular  slate  to  protect 
the  glass  ;  the  margin  of  this  double  cover  was  closed  round,  and 
rendered  impenetrable  to  air  and  water,  by  a  luting  of  soft  clay. 
Another  block  of  compact  silicious  sandstone  (Pennant  Grit,  of  the 
Bristol  coal-formation)  was  made  to  contain  12  smaller  cells,  each 
6  inches  deep  and  5  inches  in  diameter,  and  each  under  the  same 
double  cover  as  the  first-mentioned  cells.  A  live  toad  was  placed  in 
each  of  these  24  cells  on  the  26th  November,  1825,  and  the  double 
cover  of  glass  and  slate  was  placed  over  each  of  them,  and  cemented 
down  by  a  luting  of  clay.  Dr.  Daubeny  and  Mr.  Dillwyn,  who  were 
present,  ascertained  and  noted  the  weight  of  each  toad  (they  had  all 
been  imprisoned  together  in  a  cucumber  frame,  some  of  them  for  two 
months  previously),  as  it  was  immured.  The  largest  weighed  1185 
grains ;  the  smallest  115  grains;  and  they  were  distributed  equally, 
small  and  large,  among  the  Limestone  and  Sandstone  cells.  The  blocks 
were  buried  in  the  earth  of  Dr.  Buckland' s  garden,  3  feet  deep.  On 
the  10th  of  December,  1826,  these  blocks,  which  had  remained 
unopened  from  the  period  of  their  inhumation,  were  examined. 
Every  toad  in  the  smaller  cells  of  the  Sandstone  block  was  dead,  and 
so  much  decayed,  that  they  must  have  been  dead  for  some  months. 
The  greater  part  of  those  in  the  larger  cells  of  the  oolitic  block  were 
alive.  No.  1,  which  weighed  when  placed  in  its  cell  924  grains,  was 
reduced  to  698  graina  No.  5,  whose  weight  at  the  same  period  was 
1185  grains,  had  increased,  it  is  asserted  to  1265,grains.  Dr.  Buckland 
observes,  that  the  glass  cover  over  this  toad's  cell  was  slightly  cracked, 
so  that  minute  insects  might  have  entered ;  but  none  were  discovered 
therein.  In  another  cell,  the  glass  of  which  was  broken,  and  its 
tenant  dead,  there  was  a  large  assemblage  of  minute  insects ;  and  a 
similar  assemblage  was  observed  also  on  the  outside  of  the  glass  of  a 
third  celL  In  the  cell,  No.  9,  a  toad  which  weighed  at  its  entrance 
988  grains,  had  increased  to  1116  grains.  The  glass  cover  of  this  cell 
was  entire,  but  the  luting  that  secured  it  was  not  attentively  examined  ; 
and  Dr.  Buckland  observes,  that  it  is  probable  that  there  was  some 
aperture  by  which  small  insects  found  admission.  No.  11  had  decreased 
from  936  to  652  grains. 

The  result  of  Dr.  Buckland's  experiments  was,  that  all  the  toads, 
both  large  and  small,  inclosed  in  Sandstone,  and  the  small  toads  in 
the  Limestone,  were  dead  at  the  end  of  13  months,  a  fate  which  befel 
all  the  large  ones  also,  before  the  expiration  of  the  second  year  :  these 
last  were  examined  several  times  during  the  second  year,  through  the 
glass  covers  of  their  cells,  but  without  removing  them  to  admit  air ; 
they  appeared  always  awake,  with  open  eyes,  and  never  in  a  state  of 
torpor ;  but  at  each  successive  examination  they  became  more  and 
more  meagre,  till  at  last  they  were  found  dead.  The  two  toads  which 
when  first  examined  had  increased  in  weight,  and  were  at  the  end  of 
the  first  year  carefully  closed  up  again,  were  not  exempt  from  the 
common  annihilation,  but  were  emaciated  and  dead  before  the 
expiration  of  the  second  year. 

When  Dr.  Buckland  inclosed  these  toads  in  stone,  he  at  the  same 
time  placed  four  other  toads,  of  moderate  size,  in  three  holes  cut  for 
that  purpose,  on  the  north  side  of  the  trunk  of  an  apple-tree.  Two 
were  placed  in  the  largest  cell,  and  each  of  the  others  in  a  single  cell, 
the  cells  being  nearly  circular,  about  5  inches  deep  and  3  inches  in 
diameter.  These  were  carefully  closed  with  plugs  of  wood,  so  as  to 
exclude  access  of  insects,  and  were  apparently  air-tight.  Every  one 
of  the  toads  thus  'pegged'  in  the  knotty  entrails  of  the  tree  was 
found  dead  and  decayed  at  the  end  of  the  first  year. 

Four  toads  were,  at  the  time  the  others  were  shut  up,  each  placed 
in  a  small  basin  of  plaster  of  Paris,  4  inches  deep  and  5  inches  in 
diameter,  having  a  cover  of  the  same  material  luted  over  them  :  these 
were  buried  at  the  same  time  and  in  the  same  place  with  the  blocks 
of  stone,  and  on  being  exaniined  at  the  same  time  with  them,  in 
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December,  1826,  two  of  the  toads  were  dead;  the  other  two  alive,  but 
greatly  emaciated. 

Dr.  Buckland  concludes  from  the  experiments  generally,  that  toads 
cannot  live  a  year  excluded  totally  from  atmospheric  air ;  and  from 
the  experiments  made  in  the  larger  cells  in  the  Oolite,  that  there  is  a 
probability  that  those  animals  cannot  survive  two  years  entirely 
excluded  from  food.    ('  Zoological  Journal,'  vol.  v.  p.  314.) 

Absorption  of  Air  and  Water,  Exhalation,  and  Transpiration. — A 
rapid  process  of  absorption  and  evaporation  of  fluids,  by  the  pores  of 
the  skin,  gives  to  the  Anourous  Amphibia  the  power  of  resisting  heat. 
If  a  frog  be  plunged  into  water,  of  a  temperature  of  40°  Centigrade 
(104°  Fahr.),  it  will  not,  it  is  asserted,  live  more  than  two  minutes, 
though  the  head  be  left  out  so  as  to  enable  it  to  respire  freely ;  yet  a 
frog  will  sustain  the  action  of  humid  air  heated  to  the  same  tempera- 
ture, for  four  or  five  consecutive  hours.  A  sudden  transition,  however, 
from  a  low  temperature  to  a  high  one,  is  generally  speedily  fatal  to 
these  animals.  Their  proper  balance  of  animal  heat  is  kept  up  by  a 
regulation  of  the  evaporation  of  liquid  absorbed,  or  by  the  transpiration 
of  the  matter,  the  quantity  of  which  is  augmented  in  proportion  as 
the  external  heat  is  more  intense ;  and  the  animal  resists  it  as  long 
as  the  moisture  is  not  desiccated  by  the  air.  When  it  can  no  longer 
repair  the  loss  of  the  moisture  already  taken  up,  by  a  fresh  absorption 
of  liquid,  it  perishes.  The  Frogs,  in  this  particular  of  their  organisa- 
tion, have  been  compared  to  the  vessels  which  in  Spain  are  called 
Alcarazas,  used  for  cooling  water,  by  the  transudation  permitted  by 
their  porous  structure.  Dr.  Townson,  who  made  observations  to 
some  extent  upon  this  subject,  and  had  two  frogs,  which  he  named 
Damon  and  Musidora,  found  that  a  frog  would  sometimes  absorb  in 
half  an  hour  as  much  as  half  its  own  weight  in  water,  and,  in  a  few 
hours,  nearly  its  entire  weight.  When  the  animal  so  filled  was  placed 
in  a  warm  and  dry  situation,  it  gave  off  this  fluid  nearly  as  rapidly  as 
it  had  accumulated  it.  He  contends  that  the  Frog  Tribe  never  drink, 
and  general  observation  goes  to  prove  that  the  Frogs,  Tree-Frogs,  and 
Salamanders  do  not  swallow  liquids,  being  supplied  by  the  process 
before  mentioned.  The  meagreness  of  some  of  these  animals,  in  a 
state  of  comparative  desiccation,  and  their  apparent  plumpness  after 
they  have  renewed  their  supply  of  moisture,  is  very  striking.  If, 
when  so  supplied,  they  are  suddenly  surprised,  they  can  get  rid  of 
their  load  instantaneously.  Few  who  have  come  on  a  frog  by  surprise, 
in  a  moist  meadow,  have  not  observed  that,  during  its  first  leap,  it 
emits  a  quantity  of  liquid  from  its  vent.  "  Whatever  this  fluid  may 
be,"  says  Dr.  Townson,  "  it  is  as  pure  as  distilled  water  and  equally 
tasteless.  This  I  assert  as  well  of  that  of  the  toad,  which  I  have  often 
tasted,  as  that  of  frogs."  This  fluid  is  the  liquid  absorbed,  by  the 
skin  of  the  abdomen  principally,  and  for  which  toads  and  frogs  are 
ever  on  the  look-out.  The  dew  on  the  herbage  is  a  frequent  source 
of  this  necessary  supply,  and  in  dry  seasons  toads  will  bury  themselves 
in  moist  sand  or  earth  for  the  purpose  of  sucking  up  through  their 
,  skin  any  aqueous  particles  which  may  be  around  them.  The  fluid 
is  contained  in  a  sac,  generally  consisting  of  two  lobes,  situated  in 
the  lower  part  of  the  abdomen  under  the  viscera,  and  is  conducted  to 
the  receptacle  by  particular  vessels,  which  are  certainly  not  the  ureters 
or  urinary  canals  from  the  kidneys  :  these  urinary  canals  have  their 
exit  lower  down  in  the  cloaca.  Blumenbach,  and  even  Cuvier,  in  his 
'  Lecons  d'Anatomie  Comparee,'  considered  this  bilobated  bag  as 
the  urinary  bladder  in  the  frog  and  toad  ;  but  Townson  shows  that  it 
has  no  connection  with  the  ureter,  which,  as  we  have  seen,  has  its 
posterior  opening  lower  down  in  the  cloaca,  while  these  receptacles 
terminate  in  the  front  of  that  intestine. 

Brain,  Nervous  System,  and  Senses. — The  brain  and  nervous  system 
of  the  Anourous  Amphibia  are,  as  in  the  Reptiles  generally,  composed  of 
an  encephalon  consisting  of  a  cerebrum,  cerebellum,  and  medulla 
oblongata ;  a  spinal  cord  ;  and  the  nerves  which  are  given  off 
from  these  sources  to  the  different  organs  of  the  body.  So  far  the 
system  is  modelled  upon  that  of  Manimiferous  Animals  and  Birds, 
but  the  cerebellum  is  proportionally  much  less.  The  Reptiles  have 
also  a  ganglionary  nervous  system,  or  a  great  double  sympathetic 
nerve. 

Touch. — The  naked  skin  and  its  sensibility  to  variations  of  tempe- 
rature would  seem  to  indicate  a  considerable  degree  of  perception,  as 
to  the  physical  and  even  chemical  nature  of  the  bodies  with  which  it 
comes  in  contact.  But  touch,  properly  so  called,  can  hardly  exist 
in  a  high  state  of  development  in  the  greater  part  of  the  Anourous 
Amphibia.  They  have,  indeed,  no  nails  on  their  toes,  which  are  much 
longer  in  the  frogs  than  in  the  toads ;  and  in  many  of  the  genera  and 
species  the  toes  are  terminated  by  fleshy  appendages,  as  in  Pipa, 
which  has  also  an  elongated  fleshy  muzzle ;  the  Tree-Frogs  (Hyla)  also, 
have  the  extremities  of  their  toes  dilated  into  fleshy  disks,  which,  like 
the  acetabula  of  the  Sepiadce,  adhere  by  their  circumference.  These 
enable  the  animals  to  walk  in  all  directions  upon  flat  surfaces,  and  to 
adhere  to  them  even  when  they  are  of  the  smoothest  nature.  The 
sense  of  touch  is  probably  more  highly  developed  where  this  organi- 
sation is  manifested. 

Taste. — Probably  not  at  all  acute.  The  tongue,  as  we  have  seen,  is 
an  organ  for  the  capture  of  the  prey,  which  is  swallowed  entire 
almost  in  the  same  moment  that  it  is  taken. 

Smell. — This  sense  would  seem  to  be  almost  rudimentary  in  the 
Amphibia.    A  simple  opening  pierced  from  the  end  of  the  muzzle  to 
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the  front  of  the  palate,  with  a  fleshy  and  concave  membrane  at  its 
external  extremity,  moving  in  unison  with  the  respiratory  action,  is 
strongly  contrasted  with  the  intricate  and  beautiful  structure  of  the 
nasal  organs  which  arc  so  highly  developed  in  the  Carnivorous 
Mammalia  and  Birds. 

Hearing. — There  is  a  considerable  difference  in  the  structure  of  the 
organ  of  hearing  among  the  Anourous  Amphibia.  The  Pipa,  for 
instance,  has  a  sort  of  small  valve  upon  the  tympanum,  somewhat 
similar  to  that  possessed  by  the  crocodiles,  and  probably  intended  to 
protect  the  membrane  against  the  pressure  of  the  water  when  the 
animal  resorts  to  great  depths.  Hyla  and  Rana  have  the  tympanum 
distinctly  manifested  by  the  delicacy  of  its  structure  when  compared 
with  the  other  integuments  of  the  head.  In  the  Toads  the  tym- 
panum is  not  apparent.  Examples  of  the  structure  of  the  ear  may 
be  seen  in  some  of  the  preparations  in  the  museum  of  the  College  of 
Surgeons. 

Sight. — The  precision  with  which  a  Toad  measures  the  distance  of 
an  insect,  and  captures  it  with  its  tongue  the  moment  the  victim  is 
within  reach  of  that  organ,  shows  a  high  and  accurate  development 
of  the  organs  of  sight,  as  applicable  to  short  distances  at  least.  The 
pupil  is,  in  general,  round,  but  in  the  Anourous  Amphibia  whose 
habits  are  nocturnal  (the  toad,  for  instance)  it  is  angular  or  linear.  The 
humours  vary  in  their  proportions  in  the  different  genera,  but  the 
crystalline  humour  has  been  noticed  of  greater  density  and  of  a  more 
spherical  figure  in  the  aquatic  species.  The  orbits  are  generally 
incomplete,  and  sometimes  protected,  as  in  Ccratophrys,  by  folds  of 
thickened  cuticle. 

Reproduction. — The  special  reproductive  tissues  of  the  male  in  the 
Anourous  Amphibia  are  situated  in  the  cavity  of  the  abdomen  below 
the  kidneys,  and  the  deferent  canals  terminate  in  the  cloaca.  The 
ovaries  in  the  females  are  found  in  the  same  situation  with  the  cor- 
responding parts  in  the  males,  and  are  of  considerable  volume.  Their 
free  extremity  forms  a  sort  of  trumpet-shaped  opening,  and  the  oviduct 
terminates  in  the  cloaca,  whence  the  eggs  are  excluded.  Blumenbach 
describes  the  Frogs  of  his  country  as  having  a  large  egg-cavity,  divided 
by  an  internal  partition  into  two  parts,  from  which  two  long  convo- 
luted oviducts  arise,  and  terminate  by  open  orifices  at  the  sides  of 
the  heart.  The  ovaria,  he  says,  lie  under  the  liver,  so  that  it  is 
difficult  to  conceive  how  the  eggs  get  into  the  above-mentioned 
openings.  The  egg-cavity,  he  adds,  opens  into  the  cloaca.  The  Toads, 
according  to  him,  have  not  a  large  egg-cavity ;  but  their  oviducts 
terminate  by  a  common  tube  in  the  cloaca. 

At  the  season  of  reproduction,  besides  the  vocal  manifestations, 
there  are  others  which  visibly  distinguish  the  male  in  many  of  the 
Amphibia.  At  each  croak,  the  male  Green  Frogs  project  from  the 
commissure  of  the  mouth  two  globular  bladders  into  which  the  air  is 
introduced,  and  the  throat  swells  and  becomes  coloured.  In  the  males 
of  the  Red  Frog  the  thumbs  of  the  anterior  feet  become  considerably 
swollen  and  covered  by  a  black  and  rugose  skin  at  this  period. 
The  eggs  are  not  fecundated  until  after  they  have  been  extruded  into 
the  water.  These  eggs  are  enveloped  in  a  sort  of  delicate,  mucous, 
permeable  membrane ;  they  are,  when  excluded,  most  frequently 
agglomerated  either  in  glutinous  masses  or  chaplets,  and  increase 
considerably  after  they  are  plunged  in  the  water.  There  are  however 
some  curious  modifications  of  the  disposition  of  the  eggs  in  certain 
species  of  the  Anourous  Amphibia.  In  the  Toad,  called  by  Laurenti 
from  its  habits  Bufo  obstetricans,  the  male,  for  instance,  after  the 
exclusion  of  the  eggs,  takes  up  the  chaplets,  and  disposes  them  round 
his  thighs,  something  in  the  form  of  a  figure  of  8.  He  is  then 
said  to  carry  them  about  till  the  eyes  of  the  embryo  become  visible. 
At  the  proper  period  for  hatching,  he  conveys  his  progeny  to  some 
stagnant  piece  of  water,  and  deposits  them,  when  the  eggs  break  and 
the  tadpoles  come  forth  and  swim  about.  The  male  Pipa,  or  Surinam 
Toad,  as  soon  as  the  eggs  are  laid,  places  them  on  the  back  of  the 
female,  and  in  that  situation  they  become  fecundated.  The  female 
[see  figures]  then  takes  to  the  water,  and  the  skin  of  her  back  swells, 
and  forms  cellules,  in  which  the  eggs  are  hatched,  and  where  the 
young  pass  their  tadpole  state,  for  they  do  not  quit  their  domicile 
till  after  the  loss  of  their  tail  and  the  development  of  their  legs. 
At  this  period  the  mother  leaves  the  water,  and  returns  to  dry 
land. 

Swammerdam  gives  the  number  of  eggs  in  a  female  frog  as  1400, 
and  M.  de  Montbeillard  counted  1300.  In  these  eggs  there  is  a 
greenish  albumen  which  is  not  easily  coagulable.  The  yolk  or  vitellus 
is  absorbed  by  the  embryo,  and  an  abdominal  cicatrix  indicates  the 
umbilicus  in  young  individuals.  It  is  not  rare  to  meet  with  double 
germs  in  a  single  egg,  but  most  of  these  prove  abortive,  though  some 
produce  monsters  with  two  heads,  six  legs,  and  two  tails,  as  well  as 
hermaphrodites.  In  our  climates,  the  early  part  of  the  spring  is  the 
season  of  mating,  when  the  frogs  and  toads  of  both  sexes  quit  the 
localities  of  their  late  hybernation  and  then-  ordinary  haunts,  and 
move  instinctively  to  those  stagnant  waters  which  are  proper  for  their 
purpose,  and  where  they  are  then  collected  in  swarms. 

The  young  of  the  Amphibia  enter  life  under  an  entirely  different 
form  from  that  which  they  are  afterwards  to  assume ;  and  undergo, 
like  the  insects,  a  series  of  metamorphoses  or  transformations,  till 
they  arrive  at  their  perfect  state.  In  their  first  stage,  the  young  have 
an  elongated  body,  a  laterally  compressed  tail,  and  external  branchiee  i 
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their  small  mouth  is  furnished  with  horny  hooks  or  teeth  forthe  sep-ira- 
tion  of  vegetable  matter,  and  they  have  a  small  tube  on  the  lower  lip 
by  which  they  attach  themselves  to  aquatic  plants,  &c.  The  external 
branchifc  next  disappear,  and  become  covered  with  a  membrane, 
being  placed  in  a  sort  of  sac  under  the  throat ;  and  the  animal  then, 
as  we  have  observed  when  treating  of  its  respiration,  breathes  after 
the  manner  of  fishes.  The  head,  which  is  furnished  with  eye*  and 
nostrils,  is  confounded  with  the  large  globular  trunk  distended  with 
the  great  extent  of  the  digestive  canal,  and  it  has  a  large  tail  for 
swimming.  In  this  state  it  is  called  in  English  a  Tadpole,  and  in 
French  Tctard,  from  the  great  apparent  volume  of  the  head.  Soon 
the  posterior  limbs  are  gradually  put  forth  near  the  origin  of  the 
tail,  and  are  developed  first;  the  anterior  feet  then  begin  to  show 
themselves ;  the  tail  gradually  becomes  less  and  less,  shortens,  shrinks, 
and  seems  at  last  to  be  absorbed  ;  the  mouth  -widens,  and  loses  its 
horny  processes  or  jaws  ;  the  eyes  are  guarded  by  eye-lids ;  the  belly 
lengthens  and  diminishes  in  comparative  size  ;  the  intestines  become 
short ;  the  true  lungs  are  developed,  and  the  internal  branchiae  are 
obliterated ;  the  circulation  undergoes  an  entire  change  ;  and  the 
animal,  hitherto  entirely  aquatic  and  herbivorous,  becomes  carnivorous, 
and  for  the  most  part  terrestrial. 

Mr.  Thomas  Wharton  Jones  ('Zool.  Proc.,'  March,  1837)  observes, 
that  when  the  right  gill  of  the  Tadpole  disappears,  it  is  not,  as  is 
usually  supposed,  by  the  closure  of  the  fissure  through  which  it 
protrudes,  but  by  the  extension  of  the  opercular  fold  on  the  right 
side  towards  that  of  the  left,  forming  but  a  single  fieeure,  common 
to  the  two  branchial  cavities,  through  which  the  left  gill  still  pro- 
trudes. He  also  remarks,  that  conditions  analogous  to  those  which 
occur  during  several  stages  of  this  process  exist  in  the  branchial 
fissures  of  the  Anguilliform  genera,  Sphagebranc/nis,  Monoptcrus,  and 
Syribrcmchus. 

Particular  Excretions. — The  alleged  venom  of  the  Common  Toad, 
so  long  a  subject  of  popular  belief,  had  been  rejected  by  many  modern 
naturalists,  among  whom  Cuvier  may  be  particularly  mentioned.  Dr. 
Davy,  however,  found  the  venomous  matter  to  be  contained  in 
follicles,  chiefly  in  the  true  skin  and  about  the  head  and  shoulders, 
but  also  distributed  generally  over  the  body  and  on  the  extremities. 
Pressure  causes  this  fluid  to  exude  or  even  spirt  out  to  a  considerable 
distance,  and  a  sufficient  quantity  rnay  be  thus  collected  for  examina- 
tion. Dr.  Davy  found  it  extremely  acrid  when  applied  to  the  tongue, 
resembling  the  extract  of  aconite  in  this  respect ;  and  it  even  acts 
upon  the  hands.  With  a  small  residuum  it  is  soluble  in  water  and  in 
alcohol ;  acetate  of  lead  and  corrosive  sublimate  do  not  affect  the 
solutions.  It  remains  acrid  on  solution  in  ammonia ;  and  when 
dissolved  in  nitric  acid,  it  imparts  a  purple  colour  to  it.  Combined 
with  potash  or  soda,  it  becomes  less  acrid,  apparently  in  consequence 
of  partial  decomposition.  It  is  highly  inflammable  as  left  by  evapora- 
tion of  its  aqueous  or  alcoholic  solutions ;  and  the  residuum  which 
appears  to  give  it  consistence  seems  to  be  albumen.  More  acrid  than 
the  poison  of  the  most  venomous  serpents,  it  produces  no  ill  effect 
when  introduced  into  the  circulation.  A  chicken  inoculated  with  it 
was  not  affected.  Dr.  Davy  conjectures  that  this  '  sweltered  venom'  is 
a  defence  to  the  Toad  from  carnivorous  animals ;  and  we  have  seen  a 
dog,  when  urged  to  attack  one  without  hesitation,  drop  the  animal 
from  its  mouth  in  a  manner  that  left  no  doubt  that  he  had  felt  the 
effects  of  this  excretion,  which  Dr.  Davy  thinks  may  be  auxiliary  in 
decarbonising  the  blood. 

The  Toads  are  also  said  to  possess,  besides,  two  glandular  masses 
(parotids),  which,  when  pressed,  exude  through  small  holes  a  yellowish 
thick  humour  of  a  musky  odour.  The  other  odours  also  which  many 
species  of  Toads  produce,  it  does  not  seem  yet  ascertained  from  what 
source,  are  very  remarkable.  Roesel,  author  of  the  beautiful  work  on 
Frogs,  compares  some  of  these  to  the  smell  of  garlic  or  of  volatilised 
vapour  of  arsenic,  or  even  ignited  gunpowder;  others  again,  he  says, 
produce  an  effect  on  the  nose  like  the  vapour  of  horse-radish,  mustard, 
or  the  leaves  of  monk's-hood  rubbed  between  the  fingers.  In  one 
instance  only  he  states  it  to  be  probable  that  this  emanation 
comes  from  the  cloaca;  and  such  seems  to  be  the  opinion  of  M. 
Dumdril,  who  states  that  he  has  been  assured  that,  in  certain 
instances,  the  water  in  which  some  of  these  animals  had  been  placed 
and  there  purposely  irritated  or  excited,  had  become  so  acrid  that  the 
tadpoles  of  frogs  and  salamandei\s  introduced  therein  hardly  survived 
the  immersion. 

Geographical  Distribution  and  Habits. — Warm  and  temperate  but 
moist  climates  are  the  localities  most  favourable  to  the  Anourous 
Amphibia.  Extreme  cold  is  fatal  to  them,  and  so  is  extreme  dry 
heat.  They  are  unable  to  sustain  violent  and  sudden  changes  of 
temperature.  In  moderately  warm  climates,  and  those  where  there  is 
a  considerable  degree  of  cold  during  a  part  of  the  year,  they  bury 
themselves,  in  winter,  either  under  the  earth  or  in  the  mud  at  the 
bottom  of  the  water,  and  there  pass  the  season  of  hybernation 
without  taking  food  or  air,  till  the  spring  calls  them  forth  ;  when  the 
same  frog  which  had  passed  so  many  months  without  respiration 
would  expire  in  a  few  minutes  if  prevented  from  shutting  its  mouth 
and  so  supplying  itself  with  air  by  deglutition.  The  general  habits  of 
the  tribe  may  be  collected  from  the  different  sections  of  this  article, 
.md  from  the  descriptions  of  those  forms  in  it  which  may  be  noticed 
in  the  course  of  this  work. 


The  following  cuts  will  convey  to  the  reader  an  idea  of  some  of 
the  leading  forms  among  the  A  nourous  A  mphibia  in  their  adult  state : — 


Orrtttiijihrys  granosa.    Two-thirds  natural  size.  America. 


Common  Toad  (Btifo  vulgaris).   Half  natural  size.  Europe. 
With  an  under  view  of  the  foot. 


llyta  bicolor.   Half  natural  »izc.    Stbth  America, 
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Enrj>jsloma  marmoratum.  India. 


Pipa  monstrosa,  Laurenti  (Asterodactylus,  Waglev),  Surinam  Toad,  female, 
duced.  The  upper  figure  shows  the  disposition  of  the  cells,  and  their  situation 
the  skin,  -which  is  turned  hack,  and  the  muscle  seen  below.  The  small  sepa- 
te  figures  are  Tadpoles,  in  different  stages  of  development. 


Oiyr\yie\ua  Hcc>.>.\  South  America. 


Messrs  Dume'ril  and  Bibron  ('  Erpe'tologie  '.)  make  the  Bufoniforin 
Family  of  the  Anourous  Amphibia  (Anoures  Phaneroglosses) .  consist  of 
the  following  genera  : —  , 

Dendrobates,  Wagl.  (Hylaplcsia,  Boie,  Tschudi.)  Example,  Dendro- 
bates  tinctorius.  (Cayenne.) 

Rhinoderma  Dum.  and  Bibr.  Example,  Rkinodcrma  Darwinii. 
(Chile.) 

Atdopus,  Dum.  and  Bibr.  Example,  Atelopus  flavcscens.  (Guyana,) 
Bufo,  Laur.  Example,  Bufo  vulgaris,  the  Common  Toad.  (Europe, 

Japan.)     Messrs.  Dume'ril  and  Bibron  record  18  species  of  this 

genus. 

Phryniscus,  Wieg.  (Chaunus,  Tschudi.)  Example,  Phryniscui 
nigricans,  Wieg.  (Montevideo.) 

Brachycephalus,  Fitzing.  (Ephippifer,  Coct.)  Example,  Brachy- 
cephcdus  epkippium,  Fitzing.    (Brazil,  Guyana.) 

Ei/lwdactylus,  Tschud.    Example,  Hylaidactylus  baleatus.  (Java.) 

Plectropus,  Dum.  and  Bibr.  Example,  Plectropus  pictus,  (Manilla.) 

Engystoma,  Fitzing.  (Microps,  Wagl. ;  Stenocephalus,  Tschudi.) 
Example,  Engystoma  ovale.  (Surinam,  Buenos  Ayres.) 

Uperodon,  Dum.  and  Bibr.  Example,  Uperodon  marmoratus.  (Monta- 
valle,  Indian  Peninsula.) 

Breviceps,  Merrem  (Engystoma,  part,  Fitzing, ;  Systoma,  Wagl., 
Tschudi).  Example,  Breviceps  gibbosus.  (South  Africa,  near  the  Cape 
of  Good  Hope.) 

Rhinophrynus,  Dum.  and  Bibr.  Example,  Rhinophrynus  dorsalis. 
(Mexico.) 

Geographical  Distribution  of  the  Family.— Messrs.  Dume'ril  and 
Bibron  state  that  the  number  of  species  of  the  Bufoniform  Family 
known  to  them  (1841)  was  35,  a  much  less  number  than  that  of  the 
Raniform  Family,  which  includes  51,  and  less  still  than  the  Hyliform, 
or  Tree-Frog  Family,  which  comprises  64. 

Nevertheless,  observe  these  excellent  herpetologists,  species  of  this 
family  exist  in  all  the  five  parts  of  the  world,  where  they  are 
distributed  in  a  manner  not  less  unequal  than  the  Raniform  and 
Hyliform  species,  and  always  with  a  greater  proportion  for  America, 
whilst  the  smallest  portion  of  them  belong  to  Europe,  which  has  not 
even  a  single  species  peculiar  to  itself ;  for  the  two  there  found,  the 
Common  Toad  and  the  Green  Toad  (Bufo  viridis,  Laur.),  also  inhabit 
Africa  and  Asia,  which  produce  moreover,  the  one  Bufo  pantherin  us 
and  Breviceps  gibbosus,  the  other  Plectropus  pictus,  Engystoma  ornatu  m , 
Hyladactylus  baleatus,  Uperodon  marmoratum,  and  Bufones  cruentatus, 
scaber,  bii)orcatv$,  isos,  and  asper. 

Oceania,  which  after  America  is,  they  observe,  best  furnished  with 
Hyliform  species,  and  where  two  of  the  Raniform  Family  are  found, 
has  not  hitherto  yielded  more  than  a  single  Bufoniform  species,  namely, 
Phryniscus  Australis. 

America,  besides  six  species  of  Bufo,  namely,  strumosus,  melanolis, 
musicus,  Americanus,  margaritiftr,  d'Orbignyi,  and  Leschenaultii, 
furnishes  Dendrobates  tinctorius,  obscurus,  and  pictus ;  Rhinoderma 
Darwinii ;  Atelopus  flavcscens  ;  Phryniscus  nigricans  ;  Brachycephalus 
ephippium  ;  and  Engystomata  ovale,  Carolinense,  rugosum,  and  microps. 

Mr.  Darwin,  speaking  of  the  Fauna  of  the  Galapagos  Archipelago, 
says  :  "  Of  snakes  there  are  several  species,  but  all  harmless.  .Of  toads 
and  frogs  there  are  none.  I  was  surprised  at  this,  considering  »how 
well  the  temperate  and  damp  woods  in  the  elevated  parts  appeared 
adapted  to  their  habits.  It  recalled  to  my  mind  the  singular  state- 
ment made  by  Bory  St.  Vincent,  namely,  that  none  of  this  family  are 
to  be  found  on  the  volcanic  islands  in  the  great  oceans.  There  certainly 
appears  to  be  some  foundation  for  this  observation,  which  is  the  more 
remarkable  when  compared  with  the  case  of  lizards,  which  are  generally 
among  the  earliest  colonists  of  the  smallest  islet.  It  may  be  asked 
whether  this  is  not  owing  to  the  different  facilities  of  transport  through 
salt-water  of  the  eggs  of  the  latter,  protected  by  a  calcareous  coat,  and 
of  the  slimy  spawn  of  the  former."    ('  Journal.') 

UrodSles,  or  Tailed  Amphibia. 
Under  this  designation  the  following  genera  are  included  : — Pleuro- 
deles,  Walte. ;  Bradybates,  Tsch. ;  Salamandra,  Linn. ;  Pseudosala- 
mandra,  Tsch.  ;  Ambystoma,  Tsch. ;  Onychodactylus,  Tsch. ;  Plethodon, 
Tsch.  ;  Cylindrosoma,  Tsch.  ;  (Edipus,  Tsch. ;  Salamandrina,  Fitz. ; 
Geotriton,  Bonap. ;  Hemidactylium,  Tsch. ;  Cynops,  Tsch. ;  Hynobius, 
Tsch. ;  Pseudotriton,  Tsch. ;  Triton,  Laur. ;  Xiphonura,  Tsch.  ; 
Megalobatraclms,  Tsch.  (Sieboldia,  Bonap.) ;  Andrias  (fossil)  Tsch.  ; 
Menopoma,  Harl. ;  Sircdon,  Wagl.  (Axolotl) ;  Amphiuma,  Gard.  ; 
Menobranchus,  Harl. ;  Hypochton,  Merr.  (Proteus) ;  Siren ;  and  many 
others. 

Skeleton. — The  skull  of  the  Terrestrial  Salamander  (Lacerta  Sala- 
mandra, Linn. ;  Salamandra  terrestris,  Aldr.  and  Ray)  is  well  described 
by  Cuvier  as  being  nearly  cylindrical,  widened  in  front  in  order  to 
form  the  semicircular  face,  and  behind  for  the  two  crucial  branches 
resembling  those  of  the  frogs,  and  containing  the  internal  ears.  But 
though  the  composition  of  the  head  resembles  that  of  the  frogs  in  the 
back  and  under  parts,  it  differs  remarkably  in  other  parts  :  there  is 
no  girdling  bone  (os  en  ceinture),  and  the  only  representation  of  the 
ethmoid  bone  appears  in  a  membranous  state. 

Above,  the  cranium  is  divided  nearly  equally  between  the  two  frontal 
and  the  two  parietal  bones.  The  anterior  part  of  the  frontal  bones  is 
articulated  forwards  with  the  bones  of  the  nose,  and,  laterally,  with 
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the  anterior  frontal  bones.  The  apophyses  rising  from  the  inter- 
maxillary bones  are  very  large,  which  places  the  external  osseous 
nostrils  very  far  apart.  The  nasal  bone  is  placed  on  the  upper  part 
of  each  of  them,  between  the  intermaxillary,  the  frontal,  the  anterior 
frontal,  and  the  maxillary  bones.  The  anterior  frontal  bone  occupies 
the  cheek  in  front  of  the  anterior  angle  of  the  orbit,  but  does  not 
descend  into  the  cavity,  the  anterior  wall  of  which  is  simply  mem- 
branous. Cuvier  believed  that  he  saw  a  very  small  lachrymal  bone  at 
the  external  angle  of  the  anterior  frontal  bone.  The  dental  part  of 
the  upper  maxillary  bone  is  carried  backwards  as  usual,  but  without 
forming  a  junction  with  either  the  pterygoid  or  Jugal  bones.  Cuvier 
found  only  two  occipital  bones,  as  in  the  other  Batrachians,  and  each 
of  them  was  intimately  united  with  a  part  analogous  to  the  os  petrosum 
(rocher).  A  great  round  hole  serves  for  the  entry  to  the  vestibule,  and 
consequently  to  the  fenestra  ovalis.  In  the  living  animal  it  is  closed 
by  a  cartilaginous  plate,  without  any  stem,  and  entirely  hidden  under 
the  muscles.  To  this  bone,  which  occupies  the  place  of  both  the  occi- 
pital, lateral,  and  petrous  bones,  are  attached  three  others,  the  lower  of 
which  (the  pterygoid),  with  its  triangular  figure,  brings  to  the  mind 
of  the  observer  the  three  branches  of  which  it  is  formed  in  the  frogs. 
Its  anterior  angle,  as  has'  been  stated,  does  not  reach  the  maxillary 
bone,  and  is  only  connected  to  it  by  a  ligament ;  neither  does  the 
internal  angle  reach  the  sphenoid  bone :  the  external  angle  exists 
under  the  second  of  the  three  bones  here  noticed,  namely,  the  inter- 
mediate bone — that  to  which  belongs  the  facet  for  the  articulation  of 
the  jaw.  This  bone,  Cuvier  remarks,  is  very  difficult  to  define  ;  and 
he  further  says  that  he  shall  perhaps  be  considered  very  rash  if  he 
names  it  the  jugal  bone,  for,  far  from  being  placed  horizontally,  and 
going  forwards  to  join  the  maxillary,  it  lies  transversely  on  the 
posterior  border  of  the  pterygoid  bone ;  nevertheless,  there  is  a 
ligament  which  unites  it  to  the  posterior  point  of  the  maxillary  bone. 
The  third  and  upper  of  these  bones  lies  upon  the  preceding,  and  in 
the  same  direction ;  it  is  oblong  and  flat,  and  is  attached  by  its 
internal  extremity  upon  the  lateral  occipital  bone,  without  reaching 
to  the  parietal.  Supposing  the  jugal  bone  to  be  well  named,  this 
would  be  the  tympanic  bone  ;  and,  in  fact,  if  the  little  plate  which 
covers  the  fenestra  ovalis  had  a  handle  (inanche),  it  would  pass  behind 
the  bone  of  which  we  speak,  as  in  the  frogs  it  passes  behind  the 
tympanic  bone. 

Below  there  is  only  a  single  sphenoid  bone,  which  is  oblong.  Two 
large  triangular  bones,  which  are  manifestly  analogous  to  those  named 
vomers  by  Cuvier  in  the  frogs,  form  the  flooring  of  the  nostrils  below, 
and  give  off  each  a  slender  apophysis,  which  extends  backwards  under 
the  sphenoid  parallel  to  its  correspondent.  It  is  to  these  bones  and 
to  their  apophyses  that  the  two  longitudinal  rows  of  the  palatal  teeth 
of  the  Salamanders  adhere.  Between  the  anterior  part  of  these  bones, 
behind  the  intermaxillaries,  is  a  large  oval  space,  which  is  filled  by 
the  membrane  of  the  palate  only ;  their  posterior  and  dentary 
apophysis  extends  nearly  as  far  backwards  as  the  sphenoid  bone. 
Perhaps,  observes  Cuvier,  it  is  divided  at  certain  periods  into  two  by 
a  suture,  and  a  palatine  bone  may  then  be  distinguished,  but  he  had 
not  been  able  to  perceive  one.  There  is  in  the  orbit,  at  its  anterior 
wall,  a  great  membranous  space  between  the  maxillary  bone,  the 
anterior  frontal,  and  the  vomer  ;  and  it  is  at  the  bottom  of  this  space, 
and  in  a  notch  of  the  vomer,  that  the  internal  nostril  is  pierced  on 
each  side.  The  bottom  of  the  orbit,  on  the  side  of  the  cranium, 
between  the  frontal  and  parietal  bones  on  one  side,  and  the  vomer  and 
sphenoidal  bones  on  the  other,  is  occupied  by  an  oblong  bone  in  which 
the  optic  hole  is  pierced,  and  which  can  only  answer  to  the  orbital 
wing  of  the  sphenoidal  bone.  It  is  this  part  which  is  membranous 
in  the  frogs,  and  has  no  existence  in  the  serpents,  in  which  the  parietal 
and  frontal  bones  each  supply  it  by  halves  ;  here  it  is  elevated  to  the 
state  of  a  particular  bone.  The  two  occipital  condyles  are  very  much 
separated  from  each  other,  and  placed  at  the  two  sides  of  the  occipital 
hole. 

The  cranium  of  the  European  Aquatic  Salamanders  differs  in  general 
from  that  of  the  Terrestrial  in  having  the  entire  head  more  oblong, 
the  external  nostrils  more  approximated,  the  space  between  the 
vomers  a  simple  small  hole,  the  pterygoid  bone  a  mere  plate,  wide 
behind  and  pointed  before,  &c.    They  also  differ  among  themselves. 

The  os  hyoides  is  subject  to  changes  in  the  Salamanders,  as  in  the 
frog.  In  its  larva  state  it  has  two  hyoidian  branches  springing  from  the 
occipital  bones,  uniting  forwards  under  the  lower  jaw,  and  a  cartila- 
ginous branchial 'apparatus  suspended  at  the  point  of  union  of  those 
branches,  and  supporting  four  arches  on  each  side,  the  first  of  which  is 
attached  to  an  intermediate  stem,  the  three  following  to  a  second  two- 
jointed  stem,  and  these  two  pairs  of  stems  to  an  unequal  branch,  as  is 
•more  clearly  manifested  in  the  Axolotl.  The  adult  Aquatic  Salamanders 
preserve  in  the  bony  state  the  branches  which  still  are  attached  below 
the  fenestra  ovalis,  and  terminate  forward  by  a  truncation  under  the 
middle  of  the  lower  jaw  ;  but  the  anterior  articulation  of  these  branches 
is  now  become  membranous.  The  unequal  stem,  in  the  bony  state, 
supports  on  each  side  an  osseous  branch  consisting  of  two  joints, 
terminated  by  a  cartilaginous  point,  and  moreover,  internpJly,  another 
branch  which  is  simple  and  reduced  to  a  filament,  which  goes  from  the 
unequal  stem  to  the  second  articulation  of  the  external  branch.  In 
the  Terrestrial  Salamander,  which  can  only  pass  a  very  short  time  in 
the  larva  state,  all  remains  cartilaginous.  The  two  suspensive  branches 


or  anterior  horns  are  delicate  and  flat,  and  do  not  join  the  cranium  ; 
and  the  unequal  stem  with  its  two  branches  soldered  on  each  side  by 
their  two  ends,  forms  only  a  single  chevron-shaped  cartilage,  each  branch 
of  which  is  pierced  with  a  considerable  gap.  This  remainder  or  vestige 
of  the  branchial  apparatus  does  not  prevent  the  co-existence  of  a  larynx 
and  the  rudiment  of  a  sternum ;  both  indeed  weak  and  membranous 
rather  than  cartilaginous.  The  shoulder  of  the  Salamander  is  very 
curious  on  account  of  the  close  junction  of  its  three  bones  into  a  single 
one,  which  has  the  glenoid  fosset  at  its  anterior  edge,  sends  towards  the 
spine  a  square  lobe  slightly  enlarged  above,  which  is  the  omoplate,  and 
towards  the  breast  a  rounded  disk,  slightly  lobated,  which  is  composed 
of  the  clavicle  and  coracoid  bone,  where  a  suture  which  separates  them 
may  for  a  long  time  be  observed,  and  where  there  always  remains  a 
small  hole.  The  omoplate  has  its  spinal  edge  augmented  by  a  cartila- 
ginous prolongation.  The  cleido-coraco'id  is  also  surrounded  with  a 
great  cartilaginous  blade  in  form  of  a  crescent,  which  crosses  upon  its 
congener  under  the  breast ;  for  the  only  vestige  of  a  sternum  remaining 
is  a  cartilaginous  blade  placed  behind  the  two  preceding,  and  which 
represents  the  xiphoid.  The  atlas  of  the  Salamander  is  articulated 
with  the  head  by  two  concave  facets,  and  with  the  second  vertebra  by 
the  face  of  its  body,  which  is  also  concave  ;  for,  contrary  to  the  case 
of  the  frogs  and  lizai-ds,  all  the  anterior  faces  of  the  bodies  of  the 
vertebra;  are  convex  in  the  Salamanders,  and  all  the  posterior  faces 
concave  ;  the  upper  part  is  flat.  The  articular  apophyses  are  horizontal, 
and  united  on  each  .side  by  a  crest,  which,  joined  to  that  of  the  other 
side,  gives  to  the  vertebra  a  sort  of  roof  which  is  rectangular,  but  with 
its  lateral  borders  a  little  re-entering.  The  posterior  jjarts  of  a  vertebra 
lie  on  the  anterior  parts  of  that  which  follows  it.  In  lieu  of  spinous 
apophyses,  there  is  only  a  slight  appearance  of  a  longitudinal  ridge. 
The  body  of  the  vertebra,  which  is  cylindrical  and  narrowed  in  its 
middle,  adheres  under  the  roof  above  noticed.  The  transverse  apophyses 
also  adhere  under  the  lateral  crests,  are  directed  slightly  backwards, 
and  divided  by  a  furrow  on  each  of  their  faces,  so  that  their  extremity 
has  as  it  were  two  tubercles  for  carrying  those  into  which  the  base  of 
the  small  rib  is  divided.  These  small  ribs  adjoin  all  the  cervical,  dorsal, 
and  lumbar  vertebra;,  except  the  atlas,  but  are  only  two  or  three  lines  in 
length,  and  are  far  from  surrounding  the  trunk  or  reaching  the  sternum. 
Among  the  Aquatic  Salamanders,  the  Triton  Gesneri  has  the  crest  of  the 
dorsal  vertebra;  more  elevated  and  sharp  than  the  Terrestrial  Salamander; 
this  crest  is  also  rather  more  developed  in  Triton  al/pestris,  and  even  in 
Triton,  puiictatus  and  Triton  palmatus  ;  but  what,  adds  Cuvier,  is  very 
singular,  it  is  precisely  in  Triton  cristatus  that  this  crest  is  most  effaced, 
and  the  upper  part  of  the  vertebra  nearly  plain.  The  vertebra;  of  the 
tail  (25  or  26  in  number)  in  the  Terrestrial  Salamander  have  crests  and 
transverse  apoplryses  like  those  of  the  back ;  they  become  smaller  and 
smaller,  and,  counting  from  the  third  caudal,  there  is  under  the  body 
a  transverse  blade  directed  obliquely  backwards,  pierced  with  a  hole  at 
its  base,  which  represents  the  chevron-bones  of  the  lizards  and  the 
other  long-tailed  genera.  Cuvier  counted  33  caudal  vertebra;  in  the 
Triton  alpestris  and  Triton  cristatus,  34  in  Triton  Gesneri,  and  36  in 
Triton  punctatus.  They  form,  he  observes,  a  tail  flattened  laterally,  in 
consequence  of  the  elevation  of  their  upper  and  lower  crests.  The 
bones  of  the  limbs  are,  says  Cuvier  in  continuation,  proportioned  to 
the  smallness  of  the  members  themselves.  The  humerus  has,  above, 
a  round  head ;  a  little  lower,  forwards,  there  is  a  compressed  and  obtuse 
tuberosity;  and  backwards,  a  little  lower  still,  another  very  pointed 
one.  Its  lower  head  is  flattened  from  before  backwards,  and  widened 
to  suit  the  condyles,  between  which  is  an  articular  head,  rounded  for 
the  fore-arm,  and  above,  forwards,  a  small  fosset.  The  Aquatic  Sala- 
mander has  this  bone  more  widened  above  than  the  Terrestrial  species. 
The  fore-arm  is  composed  of  two  separate  bones.  The  radius  has  a 
round  upper  head,  a  narrowed  body,  and  a  compressed  and  widened 
lower  head.  The  cubit  is  more  equal  in  size,  and  its  olecranon  is  very 
short  and  rounded.  The  carpus  has  5  bones  and  2  cartilages  which 
occupy  the  place  of  bones,  7  pieces  in  all :  the  whole  of  these  are 
flat,  angular,  disposed  in  a  pavement-like  order,  and  in  some  respects 
announce  the  structure  to  be  seen  in  the  Icthyosaurus.  In  the  first 
rank  are  two,  of  which  the  smallest  or  radial  is  cartilaginous.  The 
greatest  belongs  to  the  radius  and  ulna ;  between  them  on  the  second 
rank  is  a  single  one  ;  then  come,  on  the  third  rank,  four  for  the  meta- 
carpals. The  first  remains  cartilaginous.  The  metacarpals  are  short, 
flat,  and  narrowed  in  their  middle.  Cuvier  found  only  one  phalanx 
ossified  on  the  first  finger,  two  on  the  second  and  fourth,  and  three  es 
the  third.  The  variety  of  points  by  which  the  pelvis  is  attached  tc 
the  spine  is,  he  remarks,  a  very  singular  thing.  He  had  individuals  of 
the  Terrestrial  Salamander  in  which  it  was  suspended  -from  the  1 5th 
vertebra  (counting  in  the  atlas),  and  others  in  which  it  was  suspended 
from  the  16th;  and  he  refers  to  a  specimen  (species  undetermined) 
seen  by  M.  Schultze,  'in  which  it  was  suspended  on  one  side  to  the 
16th  vertebra,  and  on  the  other  to  the  17th.  With  regard  to  the 
Aquatic  Salamanders,  Cuvier  found  it  constantly  suspended  to  the  14th 
in  Triton  palmatus  and  Triton  alpestris,  to  the  15th  in  Triton  punctat  us 
and  Triton  Gesneri,  and  to  the  17th  or  ISth  in  Triton  cristatus.  He  had 
an  individual  of  the  last-named  species,  in  which  it  was  suspended  on 
one  side  to  the  17th  vertebra,  and  on  the  other  to  the  18th.  The 
pelvis  itself  is  quite  differently  formed  from  that  of  the  frogs.  The 
vertebra  which  supports  it  is  like  those  which  precede  it,  and  has,  like 
them,  on  each  side  a  small  rib,  at  the  extremity  of  which  the  os  ilii  is 
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suspended  by  a  ligament.  It  is  cylindrical,  and  widens  a  little  on 
arriving  at  the  cotyloid  cavity.    The  pubis  and  ischium  are  soldered 


together,  and  form,  with  those  of  the  other  side,  from  which  they  are 
distinct,  a  large  disk,  concave  above,  flat  below,  cut  square  in  front 
and  at  the  anterior  parts  of  the  sides,  notched  laterally  and  narrowed 
behind  the  cotyloid  fossae,  and  terminated  backwards  in  a  concave  arch. 


Skull  of  Slelohlia,  seen  from  below. 


Foi  e. hand  of  Sleloldia. 


Skeleton  of  Terrestrial  Salamander,  a,  Skull  in  profile  ;  /,  from  below. 

The  pubis  remains  cartilaginous  much  longer  than  the  ischium,  with 
which  it  is  united  by  a  suture  which  makes  a  cross  with  the  symphysis, 
and  in  front  of  this  symphysis  is  a  cartilage  in  the  form  of  a  Y  in  the 
muscles,  which  recalls  to  the  observer  the  marsupial  bones  of  the 
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Opossums.  The  upper  head  of  the  femur  is  oval ;  at  the  internal  face 
of  the  neck,  there  is  a  very  pointed  apophysis,  occupying  the  place  of 
a  trochanter  :  the  lower  head  is  widened  and  flattened  from  before 
backwards.  There  are  two  bones  in  the  leg.  The  tibia,  which  is  very 
stout  upwards,  has  in  front  a  ridge,  which  detaches  itself  from  the 
upper  part  of  the  bone  in  the  form  of  a  slender  stem,  resembling  the 
vestige  of  a  fibula  discernible  in  various  Rodents,  but  this  does  not 
prevent  the  development  of  a  true  fibula  as  large  as  the  tibia,  and 
which  descends  a  little  lower.  There  are  9  tarsal  bones,  all  flat  and 
disposed  in  a  pavement-like  order :  the  lower  rank  has  5  for  the 
five  metatarsal  bones ;  the  four  others  consist  of  one  small  (the  tibial) 
at  the  internal  border,  one  great  (the  fibular)  at  the  external  border, 
an  oblong  one  between  them,  placed  obliquely  and  answering  to  the 
tibia  and  fibula,  and  one  square  in  the  middle  of  all  the  others. 
Cuvier  foimd  but  one  phalanx  on  the  first  finger,  two  on  the  second, 
three  on  the  third  and  fourth,  and  two  on  the  last. 

Reproduction  of  Parts. — The  power  of  reproducing  excised  or 
injured  parts  has  been  observed  in  no  family  among  the  reptiles 
more  carefully  than  in  the  Tailed  Amphibia.  Plateretti,  Spallanzani, 
Murray,  and  others  have  recorded  their  observations  with  respect  to 
this  power;  and  Bonnet  particularly  has  given  most  accurate  descrip- 
tions and  figures  of  his  careful  experiments.  The  arms  or  thighs  of 
Tritons  amputated  sometimes  on  one  side,  sometimes  on  the  other,  or 
both-  on  the  same  side,  were  constantly  reproduced,  and  the  toes  were 
again  gradually  formed  and  endowed  with  motion.  The  tail,  too,  cut 
off  at  various  points,  was  renewed,  pushing  out  by  little  and  little  from 
the  amputated  base.  In  one  case  the  same  limb  was  reproduced  four 
times  consecutively  in  the  same  animal.  Bonnet  found  that  this 
reproduction  was  favoured  by  heat  and  retarded  by  cold.  He 
observed  that  the  parts  of  excised  limbs  were  often  reproduced 
with  remarkable  alterations,  either  of  defect  or  excess ;  the  deficiency 
or  exuberance  of  certain  parts  taking  upon  themselves  very  singular 
forms.  In  many,  species  of  Tritons  the  long  bones  of  the  limbs 
detached  from  their  principal  articulation,  and  remaining  suspended 
by  some  points  which  still  caused  them  to  adhere  to  the  flesh,  were 
found  completely  consolidated  in  a  few  days.  The  most  extraor- 
dinary observation  was  that  consequent  on  the  total  extirpation  of  the 
eye,  which  was  entirely  reproduced  and  perfectly  organised  at  the  end 
of,  a  year.  Dufay  has  recorded  their  faculty  of  remaining  frozen  up 
in  ice  for  a  long  period  without  perishing. 

Their  tenacity  of  life  was  strongly  shown  in  an  experiment  made  by 
M.  Dumdril.  Three-fourths  of  the  head  of  a  Triton  mannoratus  was 
removed  with  a  pair  of  scissors.  The  mutilated  animal  was  placed  by 
itself  at  the  bottom  of  a  large  glass  vessel  in  fresh  water  about  half  an 
inch  deep,  and  which  was  carefully  renewed  at  least  once  a-day.  The 
animal,  although  deprived  of  the  four  principal  senses,  without  nostrils, 
without  eyes  and  ears,  and  without  a  tongue,  continued  to  live  and  move 
slowly.  Its  only  communication  with  externals  was  carried  on  by  touch 
alone.  M.  Dumdril  relates  that  it  was  evidently  conscious  of  existence, 
and  walked  slowly  and  cautiously.  It  raised  the  stump  of  its  neck 
towards  the  surface  of  the  water,  and  during  the  first  days  was  seen 
making  efforts  to  breathe.  In  less  than  three  months  reproduction 
and  cicatrisation  had  so  done  their  work  that  there  remained  no 
aperture  for  the  lungs,  or  for  food.  At  the  end  of  three  months,  M. 
Dumdril  was  compelled  to  leave  it  to  the  care  of  another  during  an 
absence,  and  it  died,'  in  all  probability,  as  he  observes,  from  want  of 
attention  on  the  part  of  the  person  who  undertook  the  care  of  it. 
This  specimen  is  now  preserved  in  the  Paris  Museum,  and  exhibits,  as 
M.  Dumdril  remarks,  the  singular  fact  of  an  animal  having  lived  without 
a  head ;  and  a  proof  of  the  possibility  and  necessity,  even  in  the  Batra- 
chians,  of  a  sort  of  respiration  by  means  of  the  skin.  In  this  animal 
M.  Dumeril  states  that  respiration  was  certainly  thus  carried  on  for 
three  months,  although  the  stump  of  the  amputated  part  presented  a 
cicatrice,  the  smooth  surface  of  which  proved,  even  when  examined 

by  a  magnifying  glass,  that 
there  was  a  complete  obtura- 
tion of  the  oesophagus  and 
larynx. 

Dr.  Von  Siebold  has  also 
recorded  his  observations  on 
the  reproduction  of  wounded 
or  lost  parts  in  the  Triton  niger. 

The  following  are  some  of 
the  more  remarkable  genera 
belonging  to  the  Tailed  Am- 
phibia : — 

Protonopsis. 
Head  flat,  broad;  two  con- 
centric rows  of  teeth  (the  inner 
row  palatine)  in  the  upper  jaw, 
\       /  V  »  /  a  single  row  only  in  the 

I  _A  /    lower   jaw;    tongue  free  in 

\  \  /      front;     operculum  situated 

about  half  way  between  the 
posterior  edge  of  the  rictus  of 
the  mouth  and  the  fore-leg ; 
three  opercular  cartilages,  between  the  posterior,  two -of  which  form 
the  aperture ;  feet  fimbriated  on  their  outer  edge ;  toes  four  on  the 


Head  of  Protonopsis,  seen  from  above. 


anterior  feet,  and  five  on  the  posterior ;  of  the  latter  the  fourth  and 
fifth  are  webbed  and  without  claws. 

This  is  the  Abranchus*  and  Menopoma  of  Harlan;  Protonopsis  of 
Barton ;  Cryptobranehus  of  Leukardt  and  Fitzinger ;  Salamandrops  of 
Wagler. 

There  are  two  species  known,  the  Protonojisis  horrida  and  P.  fusca. 
The  first  species  is  well  known.  Its  length  is  about  two  feet ;  head 
broad  and  flattened;  mouth  wide;  nostrils  projecting;  body  thick 
and  stout ;  tail  compressed  vertically,  and  nearly  as  long  as  the  body  ; 
legs  stout  and  short;  colour  slaty  with  dark  spots  on  the  body;  a 
dark  line  runs  through  the  eyes. 

This  is  the  Hellbender,  Mud  Devil,  Ground  Puppy,  and  Young  Alligator 
of  the  Anglo-Americans ;  and  Fisch-Sedamandcr  of  the  Germans. 

It  inhabits  the  Ohio  and  Alleghany  rivers. 

This  Batrachiau  is  carnivorous  and  very  voracious ;  nothing  that  it 
can  devour  is  spared  by  it.  The  fishermen  dread  it  very  much,  and 
believe  it  to  be  poisonous.  Indeed  the  appearance  of  the  animal  is 
altogether  uncouth  and  forbidding. 

Michaux  appears  to  have  been  the  first  traveller  who  discovered 
and  noticed  the  Protonopsis.  He  states  that  in  the  torrents  of  the 
Alleghanies  is  found  a  species  of  Salamander,  called  by  the  inhabitants 
'  Alligator  of  the  Mountains,'  and  that  there  are  some  which  are  two 
feet  in  length. 

There  is  a  well-preserved  skeleton  of  Protonopsis  horrida  in  the 
museum  of  the  Royal  College  of  Surgeons  in  London. 


Protonopsis  Alleghaniensis. 
a,  Mouth  open,  showing  the  arrangement  of  the  teeth. 

Siebold  ia. 

Head  large,  trigono-ovate ;  rostrum  produced,  vertex  convex ; 
forehead  concave ;  nostrils,  in  the  anterior  margin  of  the  maxilla, 
approximate  ;  eyes  very  small,  hardly  distinguishable ;  no  parotids  ; 
tongue  not  distinct ;  palatine  teeth  numerous  ;  a  crest  on  the  anterior 
margin  of  the  vomers ;  posterior  feet  with  cutaneous  appendages ;  toes 
small,  free,  with  depressed  cutaneous  lateral  lobes ;  tail  rather  round 
at  the  base,  very  much  depressed  in  the  middle  and  behind,  head 
thickly  covered  with  glands ;  body  depressed,  with  transverse  folds 
and  a  long  thick  cutaneous  appendage  on  each  side. 

Figures  of  the  skull,  showing  the  teeth,  of  the  skeleton  of  the  fore- 
hand, and  of  some  of  the  vertebraj,  are  given  on  the  preceding  page. 

This*  is  the  genus  Megedobatrachus  of  Tschudi ;  but  the  Prince  of 
Canino's  name,  Sieboldia,  has  the  right  of  priority.  The  genus  belongs 
to  the  sub-family  Andriaelina  of  the  Prince's  SalamandridcB. 

Sieboldia  maxima  is  the  Sulamandria  maxima  of  Schlegel  ('Fauna 
Japon.,'  vii.,  tab.  vi.,  vii.,  viii.),  and  was  found  by  Dr.  Von  Siebold  in 
a  lake  on  a  basaltic  mountain  in  Japan.  He  brought  away  a  male  and 
a  female  ;  but  the  former  devoured  the  latter  during  the  passage.  The 
gill-aperture  slit  always  remains  open  in  Protonopsis,  but  in  this  great 
newt  the  slits  are  closed.  This  animal  is  the  nearest  living  analogue  of 
Andrias  Scheuchzeri,  the  celebrated  Homo  Diluvii  Testis  of  Scheuchzer. 
Triton. 

Head  rounded,  convex ;  vertex  somewhat  flattened ;  tongue  small, 
semi-globular,  slightly  free  at  each  side,  free  and  pointed  behind ; 
palatine  teeth  numerous,  disposed  in  two  rows ;  body  granulous ; 
no  parotids ;  tail  compressed,  as  long  as  the  body  ;  glandular  pores 
behind  and  over  the  eyes,  and  a  longitudinal  row  of  distant  and 
similar  pores  along  each  side.  Toes  four  on  the  anterior  and  five  on 
the  posterior  feet.    Crests  of  the  back  and  tail  (in  the  male)  separate. 

Example,  Triton  cristatus. 

The  colour  is  blackish,  orange-coloured  beneath,  sprinkled  with 
round  black  spots ;  sides  dotted  with  white ;  upper  lip  overhanging 
the  lower,  but  not  having  a  distinct  lobe  ;  body  warty  or  tubercu- 
lated  ;  tail  rather  smooth,  compressed,  sharp,  trenchant  above  and 
below.    Length  six  inches. 

Male  (in  the  spring)  with  an  acute  toothed  dorsal  crest ;  tail  with 

*  Afterwards  changed  to  Menopoma  by  Dr.  Ilarlan,  Abranchus  having  been 
pre-occujued  by  Van  Hasselt  to  designate  a  genus  of  mollusks. 
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a  longitudinal  white  stripe.  In  winter  without  a  crest,  and  much 
resembling  the  female. 

Female. — No  crest ;  lower  edge  of  the  tail  orange. 

Young. — Olive-brown  with  a  sulphureous  dorsal  line ;  abdomen 
orange,  spotted  with  black  ;  lower  edge  of  the  tail  orange-red. 

This  is  the  Lacerta  palustris  of  Linnscus ;  Salamandra  aquatica 
of  Ray ;  Salamandra  cristata  of  Schneider,  Daudin,  &c. ;  Triton 
palustris  of  Fleming;  Salamandra  plalycauda  of  Rusconi ;  Molgc  of 
Merrett ;  Molge  palustris  of  Merrem;  Grosse  Wasser-Salamander  and 
Sumpf- Salamander  of  Bechstein ;  Warty  Lizard  of  Pennant ;  Common 
Warty  Newt  and  Great  Water-Newt  of  the  British. 

It  is  distributed  over  the  whole  of  Europe,  and  is  found  in  western 
and  northern  Asia. 

Habits. — The  ponds  and  ditches  of  this  country  abound  with  this 
the  largest  British  Newt,  and  a  most  voracious  animal  it  is.  Aquatic 


Triton  cristattts,  male,  in  the  spring  season,  scon  from  above. 


Triton  crist"tits,  female,  in  the  act  of  compressing  a  turned  leaf  upon  her 
included  egg.  The. leaves  folded  hack  represent  those  in  which  eggs  have 
already  been  thus  laid.  (Kusconi.) 

insects,  and  indeed  any  small  living  animals  w  hich  come  in  its  way, 
are  unsparingly  devoured.  It  is  a  great  destroyer  of  tadpoles,  and 
the  smaller  Water-Newt  (Lissotritonpunctatus)  frequently  falls  a  victim 
to  its  ferocity  and  voracity.  Mr.  Bell  has  taken  them  more  than  once 
in  the  act  of  swallowing  an  individual  of  the  smaller  species,  which 


was  so  large  as  to  occasion  great  difficulty  and  delay  in  the  act  of 
deglutition.  In  swimming,  the  legs  are  turned  backwards  to  lessen 
resistance,  and  the  animal  is  propelled  principally  by  the  tail.  Every 
one  has  observed  the  Newts,  or  Efts,  as  they  are  called  in  many  places, 
floating  motionless  at  the  surface  of  the  water,  with  their  limbs 
extended  at  right  angles  with  the  body,  and  their  toes  spread  out. 
Their  progression  at  the  bottom  of  the  water,  and  on  land,  is  per- 
formed creepingly  with  their  small  and  weak  feet. 

Generation. — For  our  knowledge  of  this  subject  we  are  chielly 
indebted  to  the  observations  of  Rusconi.  Mr.  Bell,  in  his  work  en 
'British  Reptiles,'  has  confirmed  most  of  Rusconi's  observations,  and 
also  added  some  of  his  own. 

Rusconi  enters  into  minute  details  of  the  actions  of  the  male  from  the. 
time  of  its  first  pursuit  of  the  female  to  the  period  of  fecundation,  for 
which  we  refer  the  reader  to  the  work  itself.  ('  Amours  des  Salamandres 
Aquatiques,  et  Developement  du  Tetard  de  ces  Salamandres  depuis 
l'CEuf  jusqu'  a  l'Animal  Parfait,'  Milan,  1821.)  Prior  to  the  time  of 
depositing  her  eggs,  the  female  remains  immoveable ;  at  last  she  moves, 
and  slowly  goes  in  search  of  a  plant  proper  for  receiving  her  eggs, 
choosing  almost  always,  when  present,  the  Polygonum  Persicaria.  She 
first  approaches  her  head  to  the  edges  of  a  leaf,  and  turns  it  with  her 
snout  in  such  a  way  that  the  lower  surface  of  the  leaf,  which  was  towards 
the  bottom,  is  turned  towards  her  breast :  then  with  her  fore-paws  she 
passes  the  turned  leaf  beneath  her  belly,  seizes  it  with  her  hind-paws, 
and  conducts  it  beneath  the  vent,  folding  it  at  the  same  time,  and 
forming  with  it  an  angle  the  opening  of  which  is  directed  towards  the 
tail.  The  egg  in  escaping  from  the  vent  would  thus  pass  through  the 
middle  of  the  angle  formed  by  the  leaf,  but  the  salamander  stops  it 
in  its  fall  by  her  hind-feet,  shuts  up  this  angle  with  them,  and  thus 
forms  in  the  leaf  a  fold  in  which  the  egg  is  held.  Still  on  the  removal 
of  the  feet  the  egg  would  fall  to  the  bottom  of  the  water ;  but  the 
careful  parent,  before  she  quits  the  leaf,  folds  it  so  firmly  with  her 
hind-feet  that  the  gluten  with  which  the  envelope  of  the  egg  is 
surrounded  spreads  from  the  pressure  on  the  two  internal  surfaces  of 
the  leaf,  and  prevents  the  folds  from  opening.  •  When  several  eggs 
have  been  laid  in  this  manner,  in  different  leaves,  the  female  remains 
quiet  until  another  male  comes  to  caress  her.  Rusconi  did  not 
ascertain  how  long  the  period  of  laying  continued  ;  but  he  found  eggs 
as  early  as  the  middle  of  April  and  as  late  as  the  middle  of  July. 

The  following  figures,  given  by  the  same  author,  exhibit  the  several 
stages  of  the  evolution  of  the  egg  which  was  kept  on  its  proper  lea  f : 
these  stages  are  denoted  by  the  dates  of  the  days  on  which  the 
drawings  were  made.  Thus,  the  figure  marked  23rd  April  shows  the 
egg  of  its  natural  size,  and  the  figure  below  it  the  same  magnified. 


April  23.      April  2G.      April  28.       April  30. 

O  :  :  t  : 


The  temperature  of  the  water  during  the  period  of  Rusconi's  obser- 
vations varied  from  22°  to  27°  Centigrade  (71-6°  to  80-6°  Fahr.)  The 
globule  in  the  centre  of  the  ovum  is  white  with  a  yellow  tint,  and  is 
environed  with  a  glairy  matter,  to  which  it  is  not  attached,  so  that  it 
can  move  freely  in  every  direction.  Its  envelope  is  membranous,  of 
glassy  transparence,  and  covered  with  a  very  clear  viscid  matter  :  the 
specific  gravity  of  this  matter  appears  to  be  less  than  that  of  the 
globule.  In  three  days  the  globule  had  undergone  the  change 
exhibited  at  April  26.  Under  the  microscope  may  be  observed  in  the 
embryo  the  commencement  of  the  parts  which  are  to  become  the 
head,  the  belly,  and  the  tail.  The  globule  at  first  becomes  enlarged, 
then  elongated,  and  its  previously  smooth  surface  presents  some 
small  eminences.  If  it  has  not  been  fecundated,  or  has  lost  its  prolific 
power,  it  enlarges,  nevertheless,  during  the  first  days,  as  in  ordinary 
cases,  but  afterwards  changes  so  as  to  resemble  a  vesicle  half  filled 
with  water  :  when  this  appearance  comes  on,  the  egg  has  lost  its 
vitality. 

On  the  28th  of  April  (fifth  day)  the  embryo  has  grown  so  long  that 
it  becomes  bent  in  order  to  accommodate  itself  to  the  circumscribed 
envelope.  Now  the  head,  abdomen,  and  tail  are  easily  distinguishable, 
and  near  the  head  (the  larger  extremity)  small  elevations  (the  rudi- 
ments of  gills  and  fore-feet)  are  perceptible.  These  parts  become 
more  apparent  by  the  30th,  when  in  the  concave  side  of  the  embryo 
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and  towards  the  head  a  small  furrow  is  seen  which  separates  the  head 
from  the  abdomen,  and  the  rudiments  of  a  spine  are  distinctly  visible 
along  its  convex  border. 

By  the  2nd  of  May  the  position  of  the  embryo  is  changed,  and  the 
tail  has  already  assumed  its  oar-like  form.  The  embryo  begins  to 
move,  and  its  heart  may  be  seen  to  beat ;  colour,  too,  begins  to  be 
present.  This  appears  to  be  a  critical  state  of  the  embryo  ;  for  almost 
half  of  those  of  which  the  development  was  watched  by  Rusconi,  died 
at  this  period  or  soon  after.  3rd  May.  On  one  side  of  the  head,  and 
before  the  two  elevations  which  are  the  rudiments  of  the  fore-feet, 
filaments  to  the  number  of  four  on  each  side  may  be  observed.  4th 
May.  The  changes  of  position  become  frequent.  In  that  here  presented 
the  embryo  shows  the  lower  part  of  its  head  and  trunk,  which  is  white 
inclining  to  green.  On  the  chest  between  the  gills  of  the  two  sides, 
where  the  pulsations  of  the  heart  are  seen,  small  irregnlar  blackish 
spots  are  observable.  Before  the  two  claspers  are  seen  also  other 
blackish  spots,  forming  the  junction  of  the  two  bands  which  run  along 
the  back,  as  shown  in  the  preceding  figure.  The  circulation  of  the 
blood,  which  is  simple,  and  performed  by  a  single  curved  vessel,  is 
seen  in  the  gills,  which  are  of  a  glassy  transparence,  and  consist  only 
of  a  single  filament  without  leaflets  as  yet.  5th  May.  Traces  of  the 
eyes  may  now  be  just  seen  ;  and  the  rudiments  of  the  two  leaflets  are 
perceptible  on  the  two  longest  gills.  6th  May.  The  upper  small  figure 
shows  the  young  Salamander,  seen  from  above,  and  of  the  natural  size, 
just  escaped  from  the  envelope.  Before  its  escape,  the  embryo  as  it 
enlarges  gradually  dilates  the  envelope,  which  at  last  it  tears,  and  so 
forces  its  way  out.  As  yet  the  eyes  are  scarcely  defined,  though  they 
form  two  prominences  on  the  sides  of  the  head,  and  its  mouth  is  so 
slightly  traced  that  attentive  observation  is  required  to  detect  it ;  for 
it  is  indicated  only  by  a  slight  transverse  depression  beneath  the  head, 
and  between  the  two  prominences  formed  by  the  eyes,  and  in  the  | 
middle  of  the  space  between  the  anterior  border  of  the  head  and  the 
origin  of  the  neck.  Its  fore-feet  begin  to  separate  like  buds  from  the 
gills,  which  last  are  gradually  furnished  with  small  leaflets. 


May  G. 


Stages  of  development  of  Triton  cristatus  after  exclusion  from  the  egg. 

-  a  shows  the  Salamander  in  this  stage,  magnified  and  seen  from 
below ;  66  are  the  two  prominences  formed  by  the  globes  of  the  eyes, 
and  between  them  is  the  slight  depression  which  afterwards  becomes 
the  mouth ;  e,  the  hook  of  the  right  side  ;  d,  the  gills  of  the  same 
side  ;  e,  rudiment  of  fore-feet  of  the  same  side ;  /  represents  the  same 
seen  in  profile,  and  <j  the  same  seen  from  above. 


Further  stages  of  development  of  Triton  cristatus. 

The  middle  and  small  figure  above  shews  the  natural  size  of  the 
Salamander-Tadpole  on  the  18th  of  May,  twelve  days  after  its  exclusion 
from  the  egg.  By  this  time  the  fore-feet  have  become  lengthened,  and 
are  divided  at  their  extremity  like  a  bicuspid  tooth ;  these  two 
tubercles  elongate,  and  are  converted  into  two  toes.  Now  the  eyes 
are  disclosed  ;  the  pupil  black,  the  white  speckled  with  various  colours. 
The  yellow  back  of  the  little  animal  has  become  green,  and  the  gills 
are  now  furnished  with  leaflets,  in  which  red  blood  circulates.  The 
transverse  depression  between  the  eyes  above  noticed  has  become  a 


very  large  mouth,  whose  extremities  extend  on  the  sides  of  the  head 
to  the  eyes.  The  head,  hitherto  narrow  behind,  has  become  much 
enlarged  near  the  origin  of  the  gills.  The  two  hooks  by  which  the 
animal  anchored  itself  have  disappeared,  and  the  opaque  body  has 
become  so  transparent  that  the  action  of  the  heart  and  the  form  and 
disposition  of  the  abdominal  viscera  may  be  observed  in  the  living 
animal.  With  this  advance  in  organisation  the  sluggishness  of  the 
animal  has  vanished,  and  its  habits  are  now  manifested.  It  may  be 
seen  near  the  surface,  hiding  beneath  leaves  or  swimming  with 
rapidity.  If,  while  it  floats  at  rest,  a  small  aquatic  insect  should  pass 
before  it  near  the  surface,  it  pursues  it  deliberately,  and  as  soon  as  it 
approaches  within  reach,  darts  upon  it  and  swallows  the  prey.  Here 
then  we  have  the  little  Salamander  in  the  enjoyment  of  activo 
animal  life. 


Further  stages  of  development  of  Triton  cristatus. 
a,  shows  the  young  Salamander  at  this  stage,  natural  size,  seen  from  above  ; 
and  b,  the  same  magnified,  seen  from  above  and  in  profile. 

By  the  28th  of  May  the  Salamander  has  put  on  the  form  above 
given  in  the  upper  figures,  seen  from  above.  About  this  time  the 
hind-feet  begin  to  appear,  and  the  fore-feet  are  well  developed  ;  these 
last  are,  as  will  be  seen,  long  in  proportion  to  the  trunk.  The 
following  are  the  principal  points  manifested  under  the  microscope  in 
this  stage  : — 1,  two  small  eminences  or  excrescences,  extending  from 
the  axilla)  to  the  abdomen ;  2,  the  parietes  of  the  abdomen  take  the 
colour  of  the  insects  on  which  the  animal  feeds  ;  3,  the  changes  of 
colour  from  yellow  to  green,  during  the  growth  of  the  tadpole,  are 
purely  accidental,  and  commence  immediately  on  the  escape  of  tho 
animal  from  the  egg  ;  4,  the  inner  toes  first  push  forth,  and  this  holds 
good  also  with  regard  to  the  hind-feet ;  5,  the  amylaceous  bone  of  the 
organ  of  hearing  is  now  formed,  and  may  be  seen  through  the  skull 

and  skin ;   6,  at  this 

^^^^^^^^^^^^^^^^^^^^^^^^  hind-f eet  have^ 

almost  attained  their 

 development,  though 

the  fifth  toe  is  wanting. 
Last  stage  of  the  tadpole  of  Triton  cristatus.        The  hmgs  extend  about 
half-way  down  the  trunk,  and  are  visible  through  the  parietes  of  the 
abdomen.    The  longest  gills,  which  were  furnished  with  only  13  or 
14  leaflets  13  or  14  days  previously,  have  now  nearly  20. 

On  the  18th  of  July  the  young  Salamander,  as  represented  above, 
had  arrived  at  the  maturity  of  its  tadpole  state,  and  it  is  represented 
watching  a  small  mollusk  to  ascertain  whether  it  is  living  and  fit  for 
prey.  Rusconi  found  that  on  this  day  the  gills  appeared  rather  shorter 
than  on  the  day  before.  On  the  next  day  the  leaflets  at  the  extremities 
of  the  gills  were  obliterated,  and  the  gill-stem  itself  was  shortened. 
On  the  27th  of  July  the  Salamander  had  lost  even  the  smallest  trace 
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Lissotriton  pvnctatus,  seen  from  above. 
a,  Male,  the  toes  of  whose  hind-feet  are  fur- 
nished in  the  breeding  season  -with  a  black- 
spotted  membrane,  in  the  act  of  lashing  his 
tail ;  4,  female. 


either  of  gills  or  of  branchial  apertures.  It  respired  atmospheric  air 
only,  and  having  arrived  at  its  perfect  stite,  made  strong  efforts  to 
escape  from  the  vessel  in 
which  it  had  undergone 
its  metamorphosis. 

In  its  complete  state 
this  species  habitually 
lives  in  the  water,  and 
is  seldom  to  be  found  on 
land  unless  the  pond 
which  has  been  its  abode 
is  dried  up,  and  the 
animal  finds  itself 
obliged  to  walk  in  search 
of  another. 

The  development  of 
the  Common  Smooth 
Newt  (Lissotriton  punc- 
tatus,  Bell ;  Triton  punc- 
tatus,  Auct.  ;  Triton 
palustris,  Laur. ;  Sala- 
mandra punctata,  David. ; 
Molge  punctata,  Merr. ; 
Salamandra  exigua, 
Ruse;  and  Brown  Lizard 
of  Pennant)  was  also  ob- 
served by  Rusconi ;  but 
it  did  not  require  parti- 
cular notice,  being  very 
similar  to  that  of  Triton 
cristatus.  Triton  punc- 
tatus,  however,  showed 
itself  much  the  more 
brisk  animal  of  the  two ; 
and  the  lashings  of  the  tail  of  the  male  in  his  approaches  to  the 
female  were  much  more  rapid. 

Salamandra. 

Head  thick ;  eyes  large  ;  gape  of  the  mouth  ample ;  tongue  broad ; 
palatine  teeth  arranged  in  two  long  series ;  parotids  large  ;  body 
sprinkled  with  many  small  glands ;  toes  free ;  tail  rather  smooth. 

Example,  Salamandra  maculosa,  Laur. 

This  species  is  black  with  yellow  spots,  and  has  numerous  prominent 
warty  excrescences  on  the  sides ;  tongue  very  large ;  palatine  teeth 
spatuliform ;  toes  smooth. 

This  is  the  Salamandra  of  Gesner ;  Salamandra  terrestris  of 
Aldrovandus,  Ray,  and  others ;  Salamandre  de  Terre  of  the  French  ; 
and  Gefleckte  Erd- Salamander  of  the  Germans. 

It  inhabits  Central  Europe  and  the  mountainous  parts  of  the  south 
of  Europe. 

The  Land  Salamander,  unlike  the  Tritons,  is  ovoviviparous,  though 
the  young  at  first  inhabit  the  water  and  undergo  metamorphoses  till 
they  arrive  at  the  mature  state  which  fits  them  for  living  upon  land, 
where  they  haunt  cool  and  moist  places,  being  not  unfrequently  found 
about  fallen  timber  or  old  walls.  Their  food  principally  consists  of 
insects,  worms,  and  small  molluscous  animals.  In  the  winter  they 
retire  to  some  hollow  tree  or  hole  in  an  old  wall,  or  even  in  the  ground, 
where  they  coil  themselves  up,  and  remain  in  a  torpid  state  till  the 
spring  again  calls  them  forth. 

The  body  of  the  Salamander  is  largely  covered  with  warty  glands. 
These  secrete  a  milky  fluid  of  a  glutinous  and  acrid  nature  like  that 
of  the  toad,  which,  if  not  capable  of  affecting  the  larger  and  more 
highly-organised  animals,  appears  to  be  a  destructive  agent  to  some 
of  those  which  are  less  highly  organised.  Thus  Laurenti  provoked 
two  gray  lizards  to  bite  a  Salamander,  which  at  first  attempted  to 
escape  from  them,  but  being  still  persecuted  ejected  some  of  this  fluid 
into  their  mouths ;  one  of  the  lizards  died  instantly,  and  the  other 
fell  into  convulsions  for  two  minutes,  and  then  expired.  Some  of 
this  juice  was  introduced  into  the  mouth  of  another  lizard  ;  it 
became  convulsed,  was  paralytic  on  the  whole  of  one  side,  and  soon 
died. 

This  is  the  only  foundation  for  the  long-cherished  notion  that  the 
Salamander  was  one  of  the  most  venomous  of  animals.  Nicander,  in 
his  '  Alexipharmaca,'  gives  an  appalling  picture  of  the  symptoms  pro- 
duced by  its  bite.  The  Romans  looked  on  it  with  horror,  as  most 
destructive ;  and  considered  it  as  deadly  a  part  of  the  poisoner's 
laboratory  as  aconite  or  hemlock.  Hence  came  a  proverb  that  he 
who  was  bitten  by  a  Salamander  had  need  of  as  many  physicians  as 
the  animal  had  spots ;  and  another  still  more  hopeless  :  "  If  a  Sala- 
mander bites  you,  put  on  your  shroud." 

Not  only  was  its  bite  considered  fatal  and  the  administration  of  the 
animal  itself  taken  internally  believed  to  be  deadly,  but  anything  that 
its  saliva  had  touched  was  said  to  become  poisonous.  Thus,  if  it  crept 
over  an  apple-tree,  it  was  supposed  to  poison  all  the  fruit  with  its 
saliva ;  and  even  herbs  on  which  the  fluid  fell  were  believed  to  affect 
those  who  tasted  them  with  vomiting.  These  fables  had  taken  such 
strong  hold,  that  it  was  thought  worthy  of  record  in  the  '  Acta  Acad. 
Nat.  Cur.'  that  a  man  had  eaten  a  Salamander,  which  his  wife  had  put 
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into  his  food  in  the  hope  of  becoming  a  widow,  without  suffering  any 
inconvenience. 

But  the  grand  absurdity  of  all  was  the  belief  that  the  Salamander 
was  incombustible ;  that  it  not  only  resisted  the  action  of  fire,  but 
extinguished  it ;  and,  when  it  saw  the  flame,  charged  it  as  an  enemy 
which  it  well  knew  how  to  vanquish. 

Aristotle,  whose  Salamandra  {a-aXo.fi6.vhpa)  this  appears  to  be,  has 
been  quoted  as  giving  his  sanction  to  this  belief,  and  indeed  he  cites 
it  as  a  proof  that  there  are  animals  over  which  flame  has  no  power  : 
"  the  Salamandra,  as  they  say,  when  it  goes  through  fire,  extinguishes 
it."  ('  Hist.  An.,'  v.  19.)  Now  this  is  evidently  only  a  reference  to 
report ;  and  it  is  not  improbable  that  a  copious  secretion  of  the  fluid 
above  noticed  might,  in  a  rapid  and  short  passage,  so  damp  the  fire 
that  the  animal  might  get  through  comparatively  unhurt.  ./Elian 
(ii.  31)  says  not  only  that  it  will  live  in  the  flames,  but  that  it  attacks 
fire  like  an  enemy.  Nicander,  Dioscorides,  and  Pliny  all  add  their 
authority  ;  and  the  latter  not  only  relates  that  they  extinguish  fire  by 
their  touch,  but  that  they  are  without. sex  and  produce  nothing.  Ho 
dwells  on  their  poison  as  being  of  the  worst  description,  and  is  profuse 
in  his  catalogue  of  remedies.  ('Hist.  Nat.,'  xxix.  4.)  But  even  so 
late  as  1789  there  was  an  attempt  to  revive-these  wondrous  tales.  A 
French  consul  at  Rhodes  relates  that,  while  sitting  in  his  chamber 
there,  he  heard  a  loud  cry  in  his  kitchen,  whither  he  ran  and  found 
his  cook  in  a  horrible  fright,  who  informed  him  that  he  had  seen  the 
devil  in  the  fire.    M.  Pothonier  then  states  that  he  looked  into  a 


Salamandra  maculosa,  seen  from  above,  a,  profile  of  head, 
bright  fire,  and  there  saw  a  little  animal  with  open  mouth  and  palpi- 
tating throat.  He  took  the  tongs  and  endeavoured  to  secure  it.  A  t 
his  first  attempt  the  animal,  which  he  says  had  been  motionless  up  to 
that  time  (two  or  three  minutes),  ran  into  a  corner  of  the  chimney, 
having  lost  the  tip  of  its  tail  in  escaping,  and  buried  itself  in  a  heap 
of  hot  ashes,    In  his  second  attempt  the  consul  was  successful  drew 
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the  animal  out,  which  he  describes  as  a  kind  of  small  lizard,  plunged 
it  into  spirit  of  wine,  and  gave  it  to  Buffon.  This  appears  to  be  very 
circumstantial,  and  M.  Pothonier,  whose  head  was  evidently  filled  with 
preconceived  opinions,  may  be  acquitted  of  any  intention  to  deceive. 

That  the  skin  of  an  animal  which  could  resist  the  action  of  fire, 
should  be  considered  proof  against  that  element  is  not  to  be  wondered 
at.  We  accordingly  find  that  a  cloth  said  to  be  made  of  the  skins  of 
salamanders  was  incombustible,  as  is  noticed  by  Marco  Polo,  who 
however  was  shrewd  enough  to  observe  that  these  fire-proof  cloths 
were  really  made  of  a  mineral  substance  (asbestos,  no  doubt,  which 
the  old  writers  termed  Salamander's  Wool).  Such  must  probably  was 
the  Salamander-Cloth  sent  by  the  Tartar  king  to  the  Roman  pontiff, 
in  which  the  Holy  Napkin  (Sudarium  Domini)  is  preserved. 

Among  the  other  fables  may  be  noticed  the  belief  that  the  saliva 
of  the  Salamander  was  depilatory — having  the  power  to  remove  hair, 
and  substitute  bald  places  for  luxuriant  tresses.  Martial  has  an 
epigram,  of  which  this  notion  forms  the  point  (lib.  ii.,  ep.  lxvi). 

Its  heart,  worn  as  an  amulet,  was  considered  to  be  a  prophylactic 
against  fire,  and  it  was  used  in  medicine  to  eradicate  leprosy. 

It  could  hardly  be  expected  that  the  alchymists  would  neglect 
animals  of  which  such  wonders  were  rife ;  and  we  accordingly  find 
that  the  power  of  transmuting  quicksilver  into  gold  was  attributed  to 
them.  To  this  end  the  wretched  reptiles  were  placed  in  a  vessel  on 
the  coals,  and  quicksilver  introduced  through  an  iron  tube  was  poured 
upon  them.  This  experiment  was  supposed  to  be  accompanied  with 
danger  to  the  life  of  the  operator.  Those  who  would  further  dwell 
on  the  legends  connected  with  this  subject  may  consult  Funk's  work, 
'  De  Salamandra  Terrestris  Vita,  Evolutione,  et  Formatione.' 

In  the  catalogue  of  the  specimens  of  Amphibia  in  the  British 
Museum  the  following  arrangement  i3  adopted.  The  catalogue  of 
the  first  suborder,  the  Anourous  Amphibia,  is  not  yet  published 
(June,  1853). 

Order  I.  BATRACHIA. 

Suborder  I.    Salientia  (including  the  Frogs  and  Toads). 
(Arrangement  not  yet  published.) 
Suborder  II.  Qradientu. 


Fam.  I. 

Name. 

Salamandra  nigra  .  . 

„         maculosa  , 
Pleurodoles  Waltl  . 
Triton  Poiretii  . 

„      cristatus      .  . 
„  marmoratus 
„  alpestris 
Notophthalmus  miniatus 

„  viridescens 
Euproctus  platycephalus 
Cynops  pyrrhogaster 
Taricha  torosa  . 

„  lugubris 
Bradybates  ventricosus 
Lophinus  pwnctatus 
„  palmatus 
Ommatotriton  vittatus 
Seiranota  perspicilla'a 


Fam.  II. 


Hynobius  nebulosus 
Molge  striata 

Fam.  III. 

Onychodactyl us  Japonicus 

Heterotriton  ingens 

Xlphon u ra  J effersoniana 

Ambystoma  Carolina; 
„  tigrinum 
„  talpoideum 
„  ojiacum 
„  pimctulatum 
„  macrodactylum 
„  mavortium 
„  episcopus 
„  erythronotum  . 

„  Haldemani  (?) 

„         frontale  (?)  . 

Plethodon  glutinosum 
„  granulatum 

Bcsmognathus  niger 

„        fuscus  . 
„  auriculatus 

Jlemidaclylum  scutatum 

Batrachoseps  attcnuatus  . 

„  quadridigitatus 

Spelerpes  longicauda 


Salamandrice. 

locality. 

.  Europe. 
•  >> 

.  .  North  Africa. 
.       .  Europe. 


.    North  America,  East  Coast. 

it  » 
.    Corsica  and  Sardinia. 
.  Japan. 
.  California. 
.    North  America. 
.  Spain. 
.  Europe. 
it 

.  Syria. 
.  Europe. 

Molgid^i. 
.  Japan. 


Pleihodontidj:. 
.  Japan. 
.    .    North  America,  East  Coast. 


West  Coast. 


Fust  Coast. 


West  Coast. 
East  Coast. 


Spderpa  cirrigera 
„       bilineata  . 
„  gutto-lincaia 
„  rubra 
„  montana 
„       salmonea  . 
,,  porphyritica 
Bellii 
Oeotriton  fuscus 
(Ed  i/pui  vanegattu 
Ensatina  Esckscholtzii 
Axolotl  . 

,,  maculata 


North  America,  East  Coast. 


Mexico. 
Italy. 

North  America,  West  Coast. 

99  It 

Mexico. 


Sicboldia  maxima  . 
Protonopsis  horrida  . 
„       fusca  . 

Fam.  II. 

Amphiuma  means 

M ura  uopsis  tridactyla 


Order  II.  PSEUDOSAURIA. 

Fam.  I.  PROTONOrSID.E. 

.  Japan. 
.    .    North  America,  East  Coast. 


Ampiiiumid.e. 

.    .    North  America,  East  Coast. 


Order  III.  PSEUDOPHIDIA. 
Fam.  I.  C.EciLiiD.E. 


Concilia  gracilis  . 

„  tentaculata 

„  compressicauda 

„  rostrata 

„     oxywra  . 

„  squalostoma 
Siphonops  intcrrupta  . 

„  Mexicana 
Icthyophis  glutinosas  . 
Ehimatrema  bivittatum  . 

Order  IV. 
Fam.  I. 

Lepidosiren  paradoxa 
Protoptcrus  annectens 
„  rhinocryptis 


Tropical  America. 


.    .  Malabar. 

.    West  Africa. 
.    .    Tropical  America. 
tt 

.    .    Ceylon. ' 

.    Tropical  America. 

PSEUDOICTHYAS. 
Lepidosirenid^e. 

.    .    Tropical  America. 
.    West  Africa. 


Order  V. 
Fam.  I. 


Proteus  anguinus  . 
Necturus  maculosus 
„  lateralis 


Fam.  II. 


Siren  Lacertina  . 

„  intermedia 
Pseudobranchus  striatus 


MEANTIA. 

PKOTEID.E. 

.  Europe. 
.    .    North  America,  East  Coast. 
*  ft  n 

SlRENIEvE. 

.    .  Carolina. 

.  Texas. 
.    .    North  America,  East  Coast. 


Fossil  Amphibia. 
Fossil  Anourous  Amphibia. — Fossil  Frogs  have  been  found  in  the 
Coal-formation  of  the  Rhine  {Papier-Kohl)  in  company  with  the  fishes 
Leuciscus  macrurus  and  L.  papyraceus.  Two  species  have  been 
described,  and  there  are  many  examples  in  the  museum  at  Bonn. 
In  this  country  specimens  are  to  be  found  in  the  collections  of  the 
Earl  of  Enniskillen  and  Sir  Philip  Egerton,  Bart. 


Falaophrynos  Gessncri.  (Tschudi.) 

Fossil  Toads. — Here  may  be  noticed  the  fossil  specimens  from  the 
CEni7i£ren  Pp  is- — Bombtnaior  (Tninfiensis.  Agass.    (Pelophitus  Agassizii, 
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Tsohudi),  and  Palaiophrynos  Gessneri,  Tschudi.  (See  '  Classification 
der  Batrachier'  of  J.  J.  Tsohudi,  pp.  84,  89,  tab.  1,  ff.  2,  3.) 

Fossil  Salamandridw. — Few  fossils  have  awakened  more  curiosity 
than  the  Homo  Diluvii  Testis  of  Scheuchzer,  who  was  unwearied  in 
collecting  organic  remains,  which  he  considered  irrefragable  evidence 
of  the  general  deluge.  At  length  he  obtained  from  the  (Eningen  Beds 
(Miocene  Period  of  Lyell)  a  fossil  w*hich  he  viewed  with  transport  as 
the  imequivocal  remains  of  Man  himself.  A  short  description  of  this 
specimen  was  published  by  him  in  the  'Philosophical  Transactions' 
for  1726.  He  again  brought  forward  this  piece  of  'good  fortune' — (in 
his  rapture  he  writes  the  last  two  words  in  Greek — )  in  his  '  Physica 
Sacra,'  where  he  tells  us  that  previously  he  had  only  possessed  two 
dorsal  vertebra.  Of  the  humanity  of  his  prize  he  certainly  entertained 
no  doubt.  In  his  rapturous  vision  he  saw  in  the  fossil  not  only  one 
part  of  the  human  skeleton,  but  many  parts.  No  fancy  could  possibly 
lead  astray  in  a  case  where  there  were  appearances  of  bones,  and  flesh, 
and  even  the  softer  parts  of  flesh,  impressed  on  the  solid  stone.  Here 
indeed  was  a  rarity  above  all  rarities.  He  gives  no  bad  figure 
of  the  fossil  in  tab.  xlix.  of  the  work  last  quoted.  When  we  look  at 
that  figure,  it  is  difficult  to  conceive  how  such  remains  could  have 
appeared  to  a  physician,  who  must  have  had  some  acquaintance  with 
osteology,  to  be  those  of  man ;  and  we  can  only  account  for  it  by 
the  blindness  which  an  excited  imagination  and  a  determined  adherence 
to  theory  can  produce.  The  iteration  and  determination  of  Scheuchzer 
had  its  effect,  and  naturalists  adopted  his  opinions.  Gesner  (1758) 
appears  to  have  been  the  first  who  threw  deserved  doubt  on  the  alleged 
nature  of  the  fossil ;  for  though  he  quotes  it  as  an  anthropolite,  he 
nevertheless,  having  become  possessed  of  a  similar  specimen,  offers 
his  conjecture  that  it  was  a  fossil  fish  (Silurus  glanis,  Linn.),  and  the 
obsequious  naturalists  were  now  as  ready  to  follow  him  as  they  had 
been  eager  to  run  after  Scheuchzer. 

Gesner' s  specimen  does  not  appear  to  have  been  engraved,  nor 
another  which  was  said  to  be  in  the  convent  of  Augustins  at 
CEningen;  but  a  third  specimen,  more  complete  than  Scheuchzer's, 
came  into  the  possession 
of  Dr.  Ammann  of  Zu- 
rich, and  is  now  in  the 
British  Museum.  A 
figure  of  this  was  pub- 
lished by  Karg,  in  the 
'Memoirs  of  the  Society 
of  Naturalists  of  Suabia.' 

Cuvier  well  observes 
that  a  comparison  of 
the  specimen  with  the 
skeleton  of  Man  must  at 
once  have  destroyed  the 
idea  that  it  was  anthro- 
polite ;  and  it  would  be 
a  waste  of  space  to  repeat 
here  the  details  of  that 
comparison  which  Cuvier 
so  well  follows  out,  and 
to  which  we  refer.  ( '  Os- 
semens  Fossiles,'  torn,  v., 
pt.  2,  p.  433,  ed.  1824.) 

Karg,  after  figuring 
Dr.  Ammann's  specimen, 
expressly  stated  that  he 
had  no  doubt  that  the 
fossil  was  a  Silurus,  an 
opinion  which  Jager 
refuted  by  placing  by 
the  side  of  the  figure  of 
the  fossil,  one  of  the 
skeleton  of  Siluriis  glanis. 
Cuvier  disposes  of  this 
opinion  with  the  same 
success  as  attends  his 
former  demonstration. 

The  rounded  head  and 
great  orbits  of  the  fossil 
struck  Cuvier  as  strongly 
resembling  the  head  of  a 
frog  or  a  salamander;  and 
he  states  that,  as  soon  as 
he  beheld  Karg's  figure,  he  perceived  in  the  vestiges  of  the  hind-feet 
awl  the  tail  evidence  in  favour  of  the  last-named  genus. 

Cuvier,  being  at  Haarlem  in  1811,  obtained  permission  to  work  upon 
the  stone  which  contained  the  pretended  anthropolite  of  Scheuchzer, 
for  the  purpose  of  uncovering  any  bones  which  might  be  still 
hidden  there.  During  the  operation,  the  figure  of  the  skeleton  of 
a  salamander  was  placed  before  the  operators ;  and  Cuvier  relates 
the  pleasure  which  they  felt,  as  they  saw,  while  the  chisel  chipped 
away  pieces  of  the  stone,  the  bones  which  the  figure  had  already 
announced. 

But  by  far  the  finest  head  of  Andrias  Scheuchzcri  is  figured  by 
Tschudi,  in  his  work  above  quoted,  tab.  3;  and  many  most  interesting 


Anterior  part  of  Andrias  Scheuchzeri,  Tschudi, 
seen  from  above.  (Cuvier.) 


details  are  given  in  tab.  4  and  tab.  5.  These  show  how  nearly  allied 
this  gigantic  Fossil  Newt  was  to  Sicboldia  maxima. 

Salamandra  ogygia,  Goldf,  is 
found  in  the  Braunkohle  (Ter- 
tiary), where  also  Triton  Noa- 
chicus,  Goldf,  occurs.  Triton 
palustris  (?)  fossilis  of  Karg  is 
from  the  ffiningen  Slate. 

Under  the  generic  title  Sala- 
mandro'ides,  Professor  Jager 
described  a  fossil  reptile  from 
the  German  Keuper,  giving  it 
the  specific  name  of  giganleus. 
This  fossil  now  appears  to  be 
identical  with  Mastodonsaurus 
and  Phytosaurus.  Professor 
Owen  therefore  proposes  to 
designate  this  gigantic  genus  of 
extinct  Batrachians — for  to  that 
order  he  has  satisfactorily  shown 
that  the  form  belongs — by  the 
name  of  Labyrinthodon  (  from 
the  extraordinary  structure  of 
its  teeth),  in  his  paper  'On  the 
Teeth  of  Species  of  the  Genus 
Labyrinthodon(Mastodonsaurus, 
Salamandro'idesaXiAPhytosaurus 
(?)  of  Jiiger)  from  the  German 
Keuper  and  the  Sandstone  of 
Warwick  and  Leamington.' 

The  following  description  of 
the  teeth  of  this  animal,  from 
the  '  Proceedings  of  the  Geolo- 
gical Society,'  will  afford  soni^ 
idea  of  the  peculiarity  of  its 
structure  : — 

"  The  plan  and  principle  of 
the  structure  of  the  tooth  of 
the  Labyrinthodon  are  the  same 
as  those  of  the  tooth  of  the 
Ichthyosaurus,  but  they  are 
carried  out  to  the  highe&t 
degree  of  complication.  The 
converging  vertical  folds  of  the 
external  cement  are  continued 
close  to  the  centre  of  the  tooth, 
and  instead  of  being  straight 
simple  lamellae,  they  present  a 
series  of  irregular  folds,  in- 
creasing in  complexity  as  they 
proceed  inwards,  and  re- 
sembling the  labyrinthic  an- 
fractuosities  of  the  surface  of 
the  brain ;  each  converging 
fold  is  slightly  dilated  at  its 
termination  close  to  the  pulp- 
cavity.  The  ordinary  laws  of 
dental  structure  are  however 
strictly  adhered  to,  and  every 
space  intercepted  by  a  con- 
volution of  the  folds  of  the 
cement  is  occupied  by  corre- 
sponding processes  of  the  den- 
tine. These  characters  were 
presented  by  a  transverse  sec- 
tion of  a  fragment  of  a  tooth 
of  the  Labyrinthodon  Jdgeri 
from  the  German  Keuper,  which  included  about  the  middle 
third  part  of  a  tooth,  and  Mr.  Owen  considers  that  the  entire 
length  of  the  tooth  might  be  3*  inches,  and  the  breadth  at  the  basis 
lj  inch. 

"The  external  longitudinal  grooves,  which  correspond  to  the 
inflected  folds  of  the  cement,  extend  upwards  from  the  base  of  the 
tooth  to  about  three -fourths  of  its  height,  decreasing  in  number  as 
the  tooth  diminishes  in  thickness,  and  disappearing  about  half  an 
inch  from  the  summit  of  the  tooth.  Each  fold  of  cement  penetrates 
less  deeply  as  the  groove  approaches  its  termination;  and  Mr.  Owen 
conceives  that  the  structure  of  the  upper  part  of  the  tooth  may  be 
more  simple  than  that  of  the  lower,  but  he  has  not  yet  been  able  to 
extend  his  investigations  to  it. 

"  The  dentine  consists  of  a  slender,  centra.],  conical  column,  or 
'  modiolus,'  hollow  for  a  certain  distance  from  its  base,  and  radiating 
outwards  from  its  circumference  a  series  of  vertical  plates,  which 
divide  into  two,  once  or  twice,  before  they  terminate  at  the  periphery 
of  the  tooth.  Each  of  these  diverging  and  dichotomizing  vertical 
plates  gives  off  throughout  its  course  narrower  vertical  plates,  which 
stand  at  nearly  right  angles  to  the  main  plate,  in  relation  to  which 
they  are^generally  opposite,  but  sometimes  alternate. ""-  Many  of  the 


Andrias  Scheuchzcri,  Tschudi,  seen  from 
above.  (Cuvier.) 
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secondary  plates  which  are  given  off  near  the  centre  of  the  tooth  also 
divide  into  two  before  they  terminate.  They  partake  of  all  the 
undulations  which  characterise  the  inflected  folds  of  the  cement. 

"  The  central  pulp-cavity  is  reduced  to  a  line,  about  the  upper 
third  of  the  tooth ;  but  fissures  radiate  from  it,  corresponding  in 
number  with  the  radiating  plates  of  the  dentine.  One  of  these 
fissures  is  continued  along  the  middle  of  each  plate,  dividing  where 
it  divides,  and  penetrating  each  bifurcation  and  process ;  the  main 
fissures  extend  .to  within  a  line  or  half  a  line  of  the  periphery  of  the 
tooth ;  the  terminations  of  these,  as  well  as  the  fissures  of  the  lateral 
processes,  suddenly  dilating  into  subcircular,  oval,  or  pyriform  spaces. 
All  these  spaces  constitute  centres  of  radiation  of  the  fine  calcigerous 
tubes,  which,  with  their  uniting  clear  substance,  constitute  the  dentine. 
The  number  of  these  calcigerous  tubes,  which  are  the  centres  of  minor 
ramifications,  defies  all  calculation.  Their  diameter  is  the  T^th  of 
a  line,  with  interspaces  equal  to  7  diameters  of  their  cavities." 

By  the  permission  of  Professor  Owen  we  are  enabled  to  give  a 
section  of  this  highly  complicated  tooth,  from  his  elaborate  '  Odonto- 
graphy' (pi.  64,  A.),  in  which  the  subject  is  treated  with  minute 
detail  (  part  ii.,  p.  203,  &c). 


Transverse  Seotion  of  Tooth  of  Labyrinthodon  Jiigeri  (Owen)  ;  Mastodon, 
saurus  J/ioeri  (Meyer)  ;  natural  size,  aud  a  segment  magnified,  a,  pulp-cavity, 
from  which  the  processes  of  pulp  and  dentine  radiate  ;  6,  cement. 

In  connection  with  this  subject  we  may  call  the  reader's  attention 
to  some  facts  of  considerable  interest,  which  have  lately  been  studied 
with  much  care  and  success,  and  have  become  of  such  importance  as 
to  constitute  a  distinct  branch  of  inquiry  under  the  name  of 
Ichnology  ( Ix"0^  a  footstep,  and  \6yos,  a  discourse). 

This  department  of  geological  investigation  is  conversant  with  the 
phenomena  of  footsteps  impressed  by  animals  on  the  strata  of  the 
earth. 

In  1828  Mr.  Duncan's  account  of  tracks  and  footmarks  of  animals 
impressed  on  sandstone  in  the  quarry  of  Corn-Cockle  Muir,  Dumfries- 
shire, appeared  in  the  '  Transactions  of  the  Royal  Society  of 
Edinburgh.'  Dr.  Buckland  caused  a  living  Emys  and  Testudo  G-rwca 
to  walk  on  soft  sand,  clay,  and  paste  or  unbaked  pie-crust.  He  found 
the  correspondence  of  the  footsteps  of  the  latter  with  the  fossil 
footsteps  sufficiently  close,  allowing  for  difference  of  species,  to  render 
it  highly  probable  that  the  fossil  footsteps  were  impressed  by  Testudo 
Grceca. 

In  Saxony,  at  the  village  of  Hessberg,  near  Hildburghausen,  fossil 
footsteps  were,  a  few  years  ago,  discovered  in  several  quarries  of  gray 
Quartzose  Sandstone  alternating  with  beds  of  Red-Sandstone,  nearly 
of  the  age  of  the  Red-Sandstone  of  Corn-Cockle  Muir.  Dr.  Hohnbaum 
and  Professor  Kaup  state  that  those  impressions  of  feet  are  partly 
concave  and  partly  in  relief;  the  depressions  are  described  as  being 
upon  the  upper  surfaces  of  the  Sandstone  slabs,  but  the  footmarks  in 
relief  are  only  upon  the  lower  surfaces,  and  cover  the  depressions. 
In  short,  the  footmarks  in  relief  are  natural  casts  formed  in  the 
subjacent  footsteps  as  in  moulds.  On  one  slab,  6  feet  long  by  5  feet 
wide,  many  footsteps  of  more  than  one  animal  and  of  various  sizes 
occur.  The  larger  impressions,  which  seem  to  be  those  of  the  hind- 
foot,  are  generally  8  inches  in  length  and  5  in  width,  and  one  was 
12  inches  long. 

I  The  name  of  Chirotherium  was  proposed  by  Professor  Kaup  as  the 
provisional  name  for  the  great  unknown  animal  that  impressed  the 
larger  footsteps,  from  a  supposed  resemblance  in  the  marks  of  both 
the  fore-  and  hind-feet  to  the  impress  made  by  a  human  hand ;  and  he 
thought  that  they  might  have  been  derived  from  some  quadruped 
allied  to  the  Marsupialia.  Dr.  Siekler,  in  a  letter  to  Blumenbach 
(1834),  gave  a  further  account  of  these  footsteps.  Fragments  of 
bones  were  found  in  the  quarries  where  the  footsteps  had  been 
impressed,  but  those  fragments  were  destroyed. 

The  existence  of  foe  tprints  of  this  kind  soon  became  more  exten- 


sively known.  In  his  address  to  the  Geological  Society,  in  1840,  Dr. 
Buckland  says  : — "  Further  discoveries  of  the  footsteps  of  Chirothe- 
rium and  five  or  six  smaller  reptiles  in  the  New  Red- Sandstone  of 
Cheshire,  Warwickshire,  and  Salop,  have  been  brought  before  us  by 
Sir  P.  Egerton,  Mr.  J.  Taylor,  jun.,  Mr.  Strickland,  and  Dr.  Ward. 
Mr.  Cunningham,  in  a  sequel  to  his  paper  on  the  footmarks  at  Storeton, 
has  described  impressions  on  the  same  slabs  with  them,  derived  from 
drops  of  rain  that  fell  upon  thin  lamina?  of  clay  interposed  between 
the  beds  of  sand.  The  clay  impressed  with  these  prints  of  rain-drops 
acted  as  a  mould,  which  transferred  the  form  of  every  drop  to  the 
lower  surface  of  the  next  bed  of  sand  deposited  upon  it,  so  that 
entire  surfaces  of  several  strata  in  the  same  quarry  are  respectively 
covered  with  moulds  and  casts  of  drops  of  rain  that  fell  whilst  the 
strata  were  in  process  of  formation.  On  the  surface  of  one  stratum 
at  Storeton,  impressed  with  large  footmarks  of  a  Chirotherium,  the 
depth  of  the  holes  formed  by  the  raiu-drops  on  different  parts  of  the 
same  footstep  has  varied  with  the  unequal  amount  of  pressure  on 
the  clay  and  sand,  by  the  salient  cushions  and  retiring  hollows  of 
the  creature's  foot ;  and  from  the  constancy  of  this  phenomenon 
upon  an  entire  series  of  footmarks  in  a  long  continuous  track,  we 
know  that  this  rain  fell  after  the  animal  had  passed.  The  equable 
size  of  the  casts  of  large  drops  that  cover  the  entire  surface  of  the 
slab,  except  in  the  parts  impressed  by  the  cushions  of  the  feet, 
record  the  falling  of  a  shower  of  heavy  drops  on  the  day  in  which 
this  huge  animal  had  marched  along  the  ancient  strand.  Hemispherical 
impressions  of  small  drops,  upon  another  stratum,  show  it  to  have 
been  exposed  to  only  a  sprinkling  of  gentle  rain  that  fell  at  a  moment 
of  calm.  In  one  small  slab  of  New  Red-Sandstone  found  by  Dr.  Ward 
near  Shrewsbury,  we  have  a  combination  of  proofs  as  to  meteoric, 
hydrostatic,  and  locomotive  phenomena,  which  occurred  at  a  time 
incalculably  remote,  in  the  atmosphere,  the  water,  and  the  movements 
of  animals  ;  and  from  which  we  infer,  with  the  certainty  of  cumulative 
circumstantial  evidence,  the  direction  of  the  wind,  the  depth  and 
course  of  the  water,  and  the  quarter  towards  which  the  animals  were 
passing :  the  latter  is  indicated  by  the  direction  of  the  footsteps 
which  form  then-  tracks ;  the  size  and  curvatures  of  the  ripple-marks 
on  the  sand,  now  converted  to  sandstone,  show  the  depth  and 
direction  of  the  current;  the  oblique  impressions  of  the  rain-drops 
register  the  point  from  which  the  wind  was  blowing  at  or  about  the 
time  when  the  animals  were  passing." 

Soon  after  this  address  was  delivered,  Professor  Owen  proved  the 
existence  of  a  gigantic  Batrachian  at  the  period  when  the  New  Red- 
Sandstone  was  formed,  and  described  three  species  of  Labyrinthodon. 
He  concluded  that  these  creatures  produced  the  foot-prints  that  had 
been  observed,  and  maintained  the  following  positions  ;— 

1st.  Proof  from  the  skeleton  that  Labyrinthodon  had  hind  extre- 
mities much  larger  than  the  anterior  extremities. 

2nd.  That  the  foot-prints  of  Chirotherium  are  at  least  as  much  like 
those  of  certain  Toads  as  those  of  any  other  animals. 

3rd.  That  the  size  of  the  known  species  of  Labyrinthodon  corre- 
sponds with  the  size  of  the  foot  prints  of  the  different  species  of 
Chirotherium;  e.g.  Labyrinthodon  Jiigeri,  with  the  foot-print  of 
Chirotherium  Hercules  (Egerton) ;  Labyrinthodon  pachygnathus,  with 
the  foot-marks  of  the  common  Chirotherium ;  and  Labyrinthodon 
hplognathus  with  the  impressions  of  the  smaller  Batrachian  figured 
in  the  memoir  by  Sir  Roderick  Murchison  and  Mr.  Strickland. 

4th.  Labyrinthodon  occurs  in  the  New  Red-Sandstone  strata  to 
which  Chirotherian  impressions  are  peculiar.  And 

Lastly,  no  remains  of  animals  that  could  have  left  such  impressions 
as  those  of  the  Chirotherium  have  been  found  in  these  strata,  except 
the  remains  of  the  Labyrinthodon. 


Labyrinthodon  pachygnathus. 


Fore  and  hind-foot  of  the  same. 

It  is  true  that  the  structure  of  the  foot  is  still  wanting,  and  that  a 
more  connected  and  complete  skeleton  is  required  for  demonstration ; 
but  the  circumstantial  evidence  above  stated  is  strong  enough  to 


185 


AMPHIBOLE. 


AMPHISILENA. 


180 


produce  the  conviction  that  Chirotherian  and  Labyrinthodontic  foot- 
impressions  are  identical ;  and  that  Mastodonsaurus,  Salamandro'ides, 
Phytosaurus,  Chxrotheriunx,  and  Labyrinthodon  are  one  and  the  same 
genus,  which  ought  for  the  future  to  be  designated  by  the  last- 
mentioned  name.  We  owe  this  evidence  principally  to  the  use  of  the 
microscope  in  skilful  and  judicious  hands ;  and  it  is  impossible  not 
to  be  struck  with  the  wonderful  applicability  of  that  instrument  to 
the  largest  of  created  bodies  as  well  as  to  the  smallest,  when  we  look 
at  the  results  of  Professor  Owen's  discovery  of  the  highly-organised 
dental  structure  in  Labyrinthodon,  an  extinct  animal  of  a  low  grade, 
where  it  could  hardly  have  been  expected  to  occur. 

The  reading  of  Professor  Owen's  memoir  was  accompanied  by 
the  exhibition  of  a  diagram  representing  a  restoration  of  two  species 
of  Labyrinthodon.  By  the  Professor's  kindness,  we  have  been  enabled 
to  give  a  greatly  reduced  copy  of  one  of  them.  [See  the  preceding 
column.]  The  bones  which  appear  within  the  outline  are  those  which 
were  known  when  the  paper  was  read.  The  animal  is  represented  as 
impressing  its  footsteps  on  a  shore  of  sand,  now  New  Red-Sandstone. 
There  is  reason  for  believing  that  this  Batrachian  was  not  smooth 
externally,  but  was  protected,  on  certain  parts  at  least,  by  bony  scutella. 

Specimens  of  the  foot-prints  may  be  seen  in  the  British  Museum 
and  in  that  of  the  Royal  College  of  Surgeons  in  London. 

AMPHIBOLE,  a  mineral  belonging  to  the  group  of  silicates  of 
magnesia,  lime,  iron,  and  manganese.  [Auqite.] 

AMPHIBOLFTE,  a  name  sometimes  given  to  the  simple  mineral 
more  commonly  called  Hornblende,  and  which  was  introduced  by 
Haiiy,  the  mineralogist,  who  uselessly  changed  many  names.  He 
called  Hornblende  Amphibole,  because  it  is  easily  mistaken  for  Augite, 
another  simple  mineral  closely  allied  to  it  in  composition,  from 
afupifioKos,  equivocal. 

AMPHIDESMA,  a  genus  of  Marine  Bivalve  Shells,  which  are  found 
in  the  sand  on  the  sea-coast  of  tropical  climates.  The  shells  are  oval 
or  rounded,  sometimes  rather  twisted  and  slightly  gaping  behind. 
They  have  two  hinge  teeth  in  each  valve,  and  often  distinct  com- 
pressed lateral  ones.  The  elastic  cartilage  is  placed  in  a  small 
triangular  cavity  just  behind  the  hinge  teeth.  The  animals  of  these 
shells  are  unknown ;  but  they  are  supposed  to  have  long  syphons, 
like  the  Tellens,  as  the  shells  have  a  broad  deep  inflation  on  the  back 
edge  of  the  submarginal  scar,  formed  by  the  attachment  of  the 
muscles  which  retract  these  syphons,  as  in  the  Tellens,  from  which 
genus  it  simply  differs  in  the  position  of  its  cartilage. 

Lamarck  gave  the  name  of  Amphidesma  to  this  genus,  because  he 
observed  that  it  had  a  ligament  and  a  cartilage,  which  he  regarded  as 
peculiar  to  this  genus,  he  having,  like  the  rest  of  the  zoologists  before 
the  appearance  of  the  Conchological  Observations  in  the  '  Zoological 
Journal,'  considered  what  is  usually  called  the  ligament  of  bivalves  as 
only  one  substance.  It  is  however  two  substances,  of  very  different 
structure  and  use ;  the  outer,  or  ligament,  being  inelastic,  and  only 
employed  to  keep  the  two  valves  together,  is  formed  of  fibres 
extending  from  the  edge  of  one  valve  to  the  other ;  but  the  cartilage 
is  elastic,  and  formed  of  perpendicular  fibres,  like  the  prismatic 
crystalline-structured  shell,  its  use  being  to  separate  the  valves  from 
one  another  when  the  muscles  which  keep  them  closed  are  relaxed. 
When  the  valves  are  closed,  this  part  is  compressed  by  their  edge. 
For  this  purpose  it  is  sometimes,  as  in  the  shell  under  consideration, 
placed  in  a  small  triangular  cavity  close  to  the  hinge,  when  the  shell 
is  said  to  have  an  internal  cartilage,  the  ligament  being  still  in  its 
usual  place.  In  other  shells  it  is  placed,  along  with  the  ligament,  on 
the  margin  of  the  valves,  and  is  pressed,  when  the  valves  are  closed, 
against  the  ligament  itself,  which  forms  its  outer  wall.  The  resist- 
ance which  the  ligament  offers  is  the  means  of  opening  the  shell.  The 
cartilage  has  opaline  reflections,  and  the  cartilages  of  some  large  shells, 
as  the  mother-of-pearl  shells,  are  sold  by  the  jewellers  under  the  name 
of  Peacock-Stone,  or  Black  Opals.  They  are  not  so  much  used  now 
as  formerly,  but.  they  are  still  much  sought  after  on  the  Continent, 
especially  in  Portugal. 

AMPHFDETUS,  a  genus  of  Echinida',  found  in  the  Crag  of  Suffolk. 
_  AMPHIGENE,  a  mineral  abundant  in  the  lava  of  Vesuvius,  con- 
sisting of  silica,  alumina,  and  potash.  [Leucite.] 

AMPHFON  (Pander),  a  genus  of  Fossil  Crustacea  (Trilobites),  four 
species  of  which  have  been  described,  from  Tyrone  and  Waterford,  by 
Colonel  Portlock. 

AMPHIOXUS.  [Branchiostomata.] 

AMPHIROA.  [Acalephje.] 

AMPHISBCENA  (from  a^icr^awa,  which  signifies  '  an  animal  that 
can  walk  in  both  directions ' ),  a  genus  of  Serpents,  distinguished  by 
their  bodies  having  nearly  the  same  uniform  thickness  from  the  head 
to  the  extremity  of  the  tail,  by  their  small  mouths  and  extremely 
diminutive  eyes,  their  remarkably  short  tails,  and  the  numerous  rings 
of  small  square  scales  which  completely  surround  this  organ  and  the 
body.  A  range  of  small  pores  runs  in  front  of  the  vent,  which  is 
situated  nearly  at  the  end  of  the  tail ;  the  jaws  alone  are  provided  with 
a  single  row  of  small  conical  teeth,  the  palate  being  without  any ;  and 
even  those  of  the  jaws  are  few  and  distant  from  one  another.  They 
are  moreover  destitute  of  fangs,  and  are  consequently  harmless  and 
inoffensive,  living  for  the  most  part  upon  ants  and  other  small  insects, 
and  inhabiting  ant-hills  and  burrows  which  they  themselves  construct 
under  ground.  The  nature  of  their  food  does  not  require  these  animals 


to  possess  the  power  of  dilating  the  mouth  and  gullet  to  the  extraordr 
nary  extent  that  is  observed  in  the  boas,  pythons,  and  other  serpents  in 
general,  which  live  for  the  most  part  upon  animals  proportionally  much 
larger  than  themselves,  and  in  order  to  admit  the  huge  mouthful  have 
the  upper  and  under  jaws  both  equally  moveable  upon  the  cranium. 
In  the  Amphisbama,  on  the  contrary,  the  upper  jaw  is  fixed  to  the 
skull  and  intermaxillary  bones,  as  in  birds  and  mammals,  so  that  the 
head  remains  constantly  in  the  same  plane  with  the  body — a  form 
which  permits  the  animal  to  move  equally  well  either  backwards  or 
forwards,  and  which  has  acquired  for  it  the  name  by  which  it  is 
distinguished.    [See  BoiD.fi,  cols.  518,  549.] 

The  head  of  the  Amphisbcena  is  so  small,  and  the  tail  so  thick  and 
short,  that  it  is  difficult  at  first  sight  to  distinguish  one  from  the  other, 
and  this  circumstance,  united  to  the  animal's  habit  of  proceeding  either 
backwards  or  forwards  as  the  occasion  may  require,  has  given  rise  to 
the  popular  belief  very  generally  spread  throughout  Brazil  and  other 
parts  of  South  America,  the  native  countries  of  this  genus,  that  it 
possesses  two  heads,  one  at  each  extremity,  and  that  it  is  impossible 
to  destroy  the  animal  by  simple  cutting,  as  the  two  heads  mutually 
seek  one  another  in  case  of  such  a  serious  accident,  and  soon  re-unite 
as  if  nothing  had  happened.  Ignorance  is  the  parent  of  superstition 
and  absurdity,  and  one  wonder  naturally  produces  twenty.  It  is  not 
therefore  surprising  that,  among  an  ignorant  and  credulous  people,  the 
singularity  of  the  Amphisbcena' s  form  and  habits  should  have  given 
rise  to  this  and  a  multitude  of  other  gross  fictions.  "Another  snake," 
says  Stedman,  in  his  '  History  of  Surinam,'  "  which  I  also  observed 
here,  is  about  3  feet  long,  and  annulated  with  different  colours ;  it  is 
called  A  mphisbana,  from  the  supposition  of  its  having  two  heads  : 
and  the  truth  is,  that  from  its  cylindrical  form  the  head  and  tail  so 
much  resemble  each  other  that  the  error  is  almost  pardonable  ;  besides 
which,  the  eyes  are  nearly  imperceptible.  This  is  the  snake  which, 
being  supposed  blind,  and  vulgularly  said  to  be  fed  by  the  large  ants 
already  described,  is  in  this  country  honoured  with  the  name  of  King 
of  the  Emmets.  The  flesh  of  the  Amphisbcena,  dried  and  reduced  to 
a  fine  powder,  is  confidently  administered  as  a  sovereign  and  infallible 
remedy  in  all  cases  of  dislocation  and  broken  bones ;  it  being  very 
naturally  inferred  that  an  animal  which  has  the  power  of  healing  an 
entire  amputation  in  his  own  case,  should  at  least  be  able  to  cure  a 
simple  fracture  in  the  case  of  another."  Two  centuries  have  scarcely 
passed  since  opinions  equally  credulous  and  absurd  were  universally 
prevalent  among  the  most  enlightened  nations  of  Europe,  when  grave 
and  learned  physicians  administered  the  bezoar  or  rhinoceros'  horn 
with  as  much  confidence  as  the  simple  Brazilian  at  the  present  does  the 
powdered  flesh  of  the  Amphisbcena. 

The  genus  Amphisbcena,  as  at  present  defined,  contains  only  American 
species,  which  are  confined  to  Brazil,  Surinam,  and  other  tropical  parts 
of  the  Continent.    Of  these  the  following  are  the  principal : — 

1.  The  A.  fuliginosa,  the  first  and  still  the  best-known  species  of 
the  whole  genus,  is,  like  all  the  other  Amphisbrcnas,  confined  to  the 
hotter  regions  of  South  America,  and  does  not  inhabit  Ceylon  or  any 
other  part  of  the  East  Indies,  as  Linnceus  and  Laccpede  have  errone- 
ously supposed,  and  asserted  on  the  authority  of  Seba.  The  general 
colour  of  this  serpent  is  a  deep  brown,  varied  with  shades  of  white, 
more  or  less  intense  according  to  the  difference  of  the  individual  and 
the  season  of  casting  the  old  and  acquiring  the  new  external  skin.  It 


Amphislwna  fuliyinosa  [Clothonia  Johniij. 

grows  to  the  length  of  18  inches  or  2  feet,  of  which,  however,  the  tail 
measures  only  1  inch  or  15  lines.  The  body  is  surrounded  by  upwards 
of  200  rings,  and  the  tail  by  25  or  30  the  eyes  are  covered  and  almost 
concealed  by  a  membrane,  which,  added  to  their  naturally  diminutive 
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size,  has  given  rise  to  the  popular  opinion  that  the  animal  was  entirely 
deprived  of  sight ;  an  opinion  extended  vvith  uo  better  reason  to  the 
Common  Blind-Worm  {Anguis  fragilis).  It  lives  upon  worms  and 
insects,  particularly  ants,  in  the  mounds  of  which  it  usually  conceals 
itself.  The  antipathy  which  most  people  entertain  against  serpents  in 
general  has  given  rise  to  a  belief  common  among  travellers,  that  this, 
species  is  venomous,  but  without  the  slightest  foundation  in  reality,  as 
it  is  entirely  destitute  of  fangs,  and  its  teeth  in  other  respects  so  small 
as  to  be  incapable  of  inflicting  a  wound. 

2.  A.  alba,  so  called  from  its  colour,  which  is  that  of  uniform  pale 
straw  without  any  marks  or  spots.  The  head  of  this  species  is  short 
and  thick,  and  its  mouth  small.  The  body  usually  measures  from 
1  foot  6  inches  to  1  foot  9  or  10  inches,  and  is  surrounded  by  223  rings ; 
the  tail  is  from  1^  to  3  inches  in  length,  and  is  surrounded  by  16  or 
18  rings.  The  thickness  of  the  body  seldom  exceeds  that  of  a  man's 
fore-finger,  and  is  uniform  throughout  its  whole  length  ;  that  of  the 
former  species,  on  the  contrary,  equals  the  thickness  of  the  wrist  of  a 
child  of  1 0  or  1 2  years  old.  The  A .  alba  inhabits  the  same  localities  and 
lives  in  the  same  manner  as  the  A.  fuliginosa,  from  which  indeed  it 
differs  only' in  size,  colour,  the  proportionate  length  of  the  tail  and 
body,  and  in  having  the'  mouth  provided  with  a  greater  number  of 
teeth,  all,  however,  equally  small  and  weak. 

3.  A.  c&ca,  a  species  mentioned  by  Baron  Cuvierinthe  second  edition 
of  the  '  Regne  Animal,'  but  without  any  detailed  description.  It 
inhabits  the  island  of  Martinique,  and  is  said  to  be  entirely  deprived 
of  sight,  at  least  M.  Cuvier  was  unable  to  discern  any  trace  of  eyes. 
He  supposes  it,  nevertheless,  to  be  identical  with  the  Amphisbcena 
vermicularis  of  Spix,  which  that  naturalist  describes  as  having  eyes 
scarcely  perceptible.  *  ■ 

AMPHITHE'RIUM  (Blainville).  This  Fossil  Mammal,  from  Stones- 
field,  is  now  termed  Thylacothcrium  by  Owen. 

AMPHIUMA,  a  singular  genus  of  Amphibian  Reptiles,  first  noticed 
by  Dr.  Garden  in  1771,  in  a  letter  to  Linnaeus.  The  remarkable  and 
anomalous  order  Amphibia,  to  which  this  genua1  belongs,  is  more 
extensively  spread  throughout  the  New  World,  and  exhibits  a  far  greater 
diversity  of.  organic  modification  in  the  western  hemisphere,  than  in 
all  the  rest  of  the  earth  together.  It  is  here  alone  that  the  Menopoi>ia>, 
the  Amphiumce,  the  Axulotls,  the  Menobranchi,  and  the  Sirens,  are  to 
be  found.  These  singular  animals  abound  in  all  the  lakes  and  stagnant 
waters,  and  astonish  the  observer  equally  by  the  variety  as  by  the 
novelty  of  their  forms.  [Amphibia.] 


The  external  form  of  the  Amphiuma  is  very  similar  to  that  of  the 
common  eel,  but  the  whole  anatomy  and  physiology  of  the  animal 
approximates  it  more  nearly  to  the  Common  Water-Newt  (Triton 
mvrmorata)  than  to  any  other  known  species.  From  this  creature 
indeed  it  differs  principally  in  the  extreme  length  of  its  body  and  the 
diminutive  size  of  its  extremities,  which  rather  resemble  small  tentaculi 
than  actual  legs.  The  only  two  known  species  inhabit  the  stagnant 
pools  and  ditches  in  the  neighbourhood  of  New  Orleans,  and  those  in 
Florida,  Georgia,  and  South  Carolina.  They  bury  themselves  in  the 
mud  at  the  bottom  of  the  ditches,  particularly  on  the  approach  of 
winter,  and  vast  numbers  of  them  are  sometimes  found  in  draining 
and  clearing  ponds,  at  the  depth  of  3  or  4  feet  from  the  surface.  They 
are  also  capable  of  existing  on  land,  but  as  their  food  in  all  probability 
exists  only  in  the  water,  they  never  voluntarily  abandon  that  element. 
The  two  known  species,  A.  didactyla  and  A.  tridactyla,  differ  prin- 
cipally in  the  number  of  their  toes,  the  one  having  only  two,  the  other 
three  on  each  foot. 

AMPHODELITE,  a  mineral  allied  to  Scapolitc,  from  which  it 
differs  in  possessing  magnesia  instead  of  lime.  It  is  composed  of 
silica,  alumina,  and  magnesia.  [Scapolite.] 

AMPLEXUS  (Sowerby),  a  fossil  genus  of  Madrcphyllicea ,  remark- 
able for  the  simplicity  of  its  structure  and  the  variability  of  its 
general  figure.  It  occurs  in  the  Mountain  Limestone  and  Devonian 
Limestone, 


AMPULLA'RIA,  a  genus  of  Fresh- Water  Spiral  Univalve  Shells, 
which  are  found  in  the  rivers  and  ponds  of  India,  Africa,  and  Soutl 
America.  They  are  of  a  globular  or  rather  depressed  form,  are  covered 
with  a  thick  olive  or  black  periostraca,  and  often  banded.  Their  mouth 
is  ovate,  with  the  lips  complete  all  round,  and  often  slightly  thickened 
or  refiexed.  The  animals  are  somewhat  similar  to  the-Couimon  Pond- 
Snail  (Paludina),  but  they  have  the  front  of  the  head  nicked  and 
furnished  with  two  slight  conical  hom-like  processes ;  and  they  have 
long  slender  tentacles,  with  the  eyes  placed  on  small  pedicles  at  their 
outer  base  :  >  these  horns  and  the  tentacles  often  contract  into  a  spiral 
form.  But  the  great  peculiarity  of  these  animals  is,  that,  unlike  all 
other  molluscous  animals  with  comb-like  gills,  they  have  a  large  bag, 
which  opens  beneath,  placed  on  the  side  of  the  respiratory  cavity, 
which  they  probably  can  fill  with  water ;  and  it  is  this  structure 
which  most  likely  gives  them  the  power  of  living  for  a  long  time 
out  of  water,  specimens  having  been  brought  from  Egypt  to  Paris 
alive,  by  only  packing  them  in  a  little  sawdust.  Then'  operculum 
is  formed  of  concentric  rings  with  the  nucleus  nearly  in  the  centre ; 
in  the  species  which  come  from  India,  this  part  is  generally  shelly, 
but  in  those  of  America  and  Africa  it  is  always  horny.  The  Indian 
species  lay  globular  pale-green  eggs  about  the  size  of  small  peas, 
which  are  placed  in  clusters  on  sticks  and  other  things  in  the  ditches; 
the  eggs  when  dry  form  most  beautiful  objects.  Some  of  the  African 
species  are  reversed,  or  have  the  whorls  of  the  shell  turned  from  the 
right  to  the  left,  and  these  have  been  separated  into  a  genus,  under 
the  name  of  Lanistes,  on  this  account.  It  has  been  generally  supposed 
by  the  geologist,  that  all  the  species  of  this  genus  are  purely  fresh- 
water, but  the  large  Egyptian  species,  A.  ovata,  discovered  by  Olivier 
in  Egypt,  lives  in  Lake  Mareotis,  where  the  water  is  salt ;  therefore 
there  is  no  proof  that  some  of  the  fossil  species  are  not  marine. 

AMPYX  (Dalman),  a  genus  of  Fossil  Crustacea  (Trilobites),  four 
species  of  which  have  been  described  by  Colonel  Portlock,  from 
Tyrone. 

AMYGDA'LEiE  (Dnipacece  of  Lindley),  a  sub-order  of  the  natural 
order  Rosacea:  [Rosacea],  among  which  it  is  known  by  its'  bearing 
the  kind  of  fruit  called  a -drupe,  by  the  stamens  being  numerous  and 
arising  from  the  orifice  of  a  tubular  calyx,  and  by  the  leaves  and 
other  parts  of  the  plant  yielding  hydrocyanic  acid.  Owing  to  the 
last  circumstance,  the  species  are  all  more  or  less  poisonous,  especially 
in  those  parts  where  the  prussic  acid  is  concentrated,  as  the  leaves 
of  the  common  laurel,  the  skin  of  the  kernel  of  the  almond,  &c.  On 
the  other  hand,  those  parts  in  which  the  prussic  acid  exists  either  in 
very  minute  quantity,  or  not  at  all,  as  the  succulent  fruit,  and  some- 
times the  kernel,  are  harmless,  and  are  often  valuable  articles  of, food. 
It  is  on  this  account  that,  while  the  general  character  of  the  foliage 
is  either  unwholesome  or  suspicious,  the  fruit  of  many  of  them  is 
much  cultivated.  The  peach,  the  nectarine,  the  plum,  the  cherry,  the 
almond,  the  apricot,  prune,  damson,  and  bullace  are  produced  by 
different  species  of  this  order. 


Aniygdalcce. 

1.  An  expanded  flower.  2.  The  same  with  the  corolla  removed. 

3.  The  same  cut  through.         4.  Anthers  5.  Drupe. 

6.  Stone.  Embryo. 

The  bark  of  Amygdalece  yields  a  gum  which  is  similar  in  its 
properties  to  gum  arabic;  and  an  astringent  substance  which  give* 
some  of  the  species  so  much  efficacy  in  fevers,  that  their  bark  has  beet 
compared  for  utility  to  Peruvian  Bark. 

AMYGDALOID,  the  name  of  a  variety  of  the  Trap-Rocks,  when 
in  a  uniform  base  there  are  imbedded  round  or  almond-shaped  bodies, 
consisting  of  agate,  calcareous  spar,  or  zeolites,  like  almonds  in  a 
cake  :  the  term  is  derived  from  the  Greek  afivySaXoetS^s,  resembling  an 
almond. 

AMY'GDALUS,  a  genus  of  plants,  the  type  of  the  sub-order 
Amygdalece,  comprehending  the  almond,  and  the  peach  and  nectarine, 
besides  a  few  bushes,  the  chief  interest  of  which  arises  from  their  gay 
appearance. 

A.  communis,  the  Common  Almond,  is  a  native  of  Barbary,  whence 
it  had  not  been  transferred  into  Italy  in  the  time  of  Cato  ;  it  has, 
however,  been  so  long  cultivated  all  over  the  south  of  Europe  and 
the  temperate  parts  of  Asia  as  to  have  become,  as  it  were,  naturalised 
in  the  whole  of  the  Old  World  from  Madrid  to  Canton.  In  this 
country,  it  is  only  grown  for  the  sake  of  its  beautiful  vernal  flowers  J 
but  in  the  countries  that  have  a  long  and  hot  summer,  it  is  the  fruit 
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for  which,  it  is  esteemed.  This,  which  is  produced  in  very  large 
quantities,  is  partly  exported  into  northern  countries,  and  partly 
pressed  for  oil,  or  consumed  for  various  domestic  purposes.  Although 
botanists  distinguish  only  one  species  of  eatable  almond,  yet  there  are 
many  varieties,  of  which  the  principal  are  the  Bitter  Almond  and  the 
Sweet  Almond  ;  of  each  of  which  the  French  and  Italians  have  several 
sub-varieties  distinguished  by  the  hardness  or  softness  of  their  shell, 
and'the  form  or  size  of  the  kernel.  These  have  all  been  introduced 
into  England,  but  none  of  them  are  capable  of  ripening  their  fruit  in 
the  neighbourhood  of  London,  except  in  unusually  fine  hot  summers, 
preceded  by  mild  and  uninterrupted  springs. 

A.  Persica,  the  Peach,  once  called  the  Persian  Apple,  because  it  was 
introduced  from  that  country  into  Europe,  has  for  ages  been  an 
object  of  careful  cultivation  for,  the  sake  of  its  delicious  fruit,  and 
has  almost  naturalised  itself  in  America.  In  the  country  round 
about  Buenos  Ayres  it  is  one  of  the  most  conspicuous  trees,  and  bears 
abundant  and  delicious  fruit.  In  our  gardens  many  varieties  are 
known,  which  are  classed  under  the  two  heads  of  peaches  and  nectarines 
according  as  their  fruit  is  smooth  or  downy ;  of  the  varieties  there  are 
few  that  are  not  worthy  of  cultivation,  but  the  best  are,  perhaps,  the 
Red  Magdalen  Peach,  the  Noblesse  Peach,  the  Royal  George  Peach, 
and  the  Smith's  Newington  or  Tawny  Nectarine.  For  a  late  crop  of 
peaches,  the  Teton  de  Venus  may  be  recommended ;  but  not  the 
Catherine,  nor  indeed  any  of  the  thick-skinned  October  peaches, 
which,  however  excellent  in  the  south  of  Europe,  seldom  ripen,  and 
never  acquire  their  natural  flavour  in  this  country.  For  preserving, 
the  Blood-Red  Peach,  or  Sanguinole,  the  flesh  of  which  is  of  the 
deepest  crimson,  is  worth  a  place  in  a  garden. 

AMYRI'DACE-iE,  Amyrids,  a  natural  order  of  plants  consisting  of 
tropical  trees  or  shrubs,  the  leaves,  bark,  and  fruit  of  which  abound 
in  fragrant  resin.  It  is  known  among  the  Polypetalous  Dicotyledonous 
orders  by  its  hypogynous  stamens,  which  are  twice  as  numerous  as 
the  petals,  by  the  large  disk  in  which  the  ovarium  is  inserted,  by  its 
one-seeded  fleshy  fruit,  covered  all  over  with  resinous  glands,  and 
generally  dotted  leaves. 

The  species  are  natives  of  tropical  India,  Africa,  and  America. 

This  order  is  remarkable  for  yielding  various  fragrant  resins  as 
Myrrh,  Frankincense,  and  other  products.  The  Frankincense  of  India 
is  the  produce  of  a  species  of  Boswellia.  Olibanum  is  yielded  by 
Boswellia  senata.  Myrrh  is  obtained  on  the  Abyssinian  coast  from  the 
Balsamodendron  myrrha.  B.  Opobalsamum  yields  the  Balm  of  Mecca. 
Bdellium  is  produced  in  Africa  by  B.  Africanum.  American  Elemi 
comes  from  Jcica  Icicariba.  Resin  of  Courina  from  /.  ambvosiaca. 
The  Gum  Elemi  of  commerce  is  said  to  be  yielded  by  several  species 
of  Amyris.    (Lindley,  Vegetable  Kingdom.) 

A'NABAS  (from  avajHaivu,  to  ascend),  the  name  given  by  Cuvier  to 
a  genus  of  Acanthopterygious  Osseous  Fishes,  remarkable  for  the  power 
possessed  by  the  species  of  living  for  some  time  out  of  water,  and 
making  their  way  on  land.  This  power  depends  on  a  structure 
characteristic  of  the  family  of  which  it  is  the  type,  part  of  the 
phalangeals  being  labyrinthiform ;  that  is  to  say,  divided  into  a  number 
of  irregular  lamellfe,  more  or  less  numerous,  forming  cavities  and 
little  cells  capable  of  retaining  a  certain  quantity  of  water.  This 
apparatus  is  so  protected,  that  when  the  animals  are  out  of  their 
native  element  the  evaporation  of  the  contained  water  takes  place 
very  slowly,  and  the  gills  are  kept  moist,  by  means  of  which  remark- 
able provision  the  fishes  of  this  family  are  enabled  to  leave  the  rivers 
and  marshes  where  they  usually  reside,  and  to  travel  over  land  for 
considerable  distances,  creeping  among  the  herbage  or  along  the 
ground.  Although  this  fact  has  been  but  recently  known  to  modem 
naturalists,  the  ancients  appear  to  have  been  well  acquainted  with  it, 
and  Theophrastus  has  recorded  the  existence  in  India  of  certain  little 
fishes  which  leave  the  rivers  for  a.time,  and  again  return  to  them  :  he 
doubtless  alludes  to  the  Anabas  and  its  allies. 

The  genus  Anabas,  of  which  there  is  but  one  species,  the  Anabas 
tcandens  (Perca  scandens  of  Daldorf,  Anthias  testudineus  of  Bloch),  is 
distinguished  by  a  well-marked  character,  the  borders  of  its  opercle, 
subopercle,  and  interopercle  being  denticulated,  whilst  the  preopercle 
is  not  so,  nor  even  distinctly  marginated.  The  head  is  round  and 
broad ;  the  muzzle  is  very  short  and  obtuse,  the  eye  placed  very  near 
its  extremity.  The  mouth  is  small,  and  large  scales  cover  the  head. 
The  body  is  oblong,  compressed  centrally  and  behind.  The  lateral 
line  is  interrupted  at  its  posterior  third,  recommencing  a  little  lower. 
The  tail  is  somewhat  rounded.  The  whole  body  is  covered  with  large 
scales.  There  is  a  single  dorsal  and  an  anal  fin,  nearly  equal  in  height, 
and  in  both  the  spinous  rays  prevail. 

In  colour  it  appears  to  vary,  being  brown  or  bluish-black  or  dark 
green,  paler  beneath  and  having  violet  fins.  In  form  the  individuals 
are  constant,  and  reach  the  length  of  6  inches. 

This  fish  inhabits  all  parts  of  India  and  the  Indian  Archipelago, 
living  in  marshes  and  feeding  on  aquatic  insects,  and  Dr.  Cantor 
observed  it  at  Chusan.  Respecting  its  habits  there  has  been  much 
discussion.  In  1797  a  Danish  gentleman,  M.  Daldorf,  communicated 
an  account  of  its  habits  to  the  Linnasan  Society  of  London,  in  which 
he  stated  that  he  had  observed  it  in  the  act  of  ascending  palm-trees 
near  marshes,  and  had  taken  it  at  a  height  of  no  less  than  5  feet  above 
the  surface  of  the  water,  effecting  its  movements  of  ascent  by  means 
of  its  fins  and  tail  and  the  spines  of  its  opercles,  in  a  similar  manner 


to  that  by  which  it  progressed  along  the  ground.  Another  Danish 
observer,  M.  John,  published  a  similar  statement,  adding  that  it  ia 
called  in  Tranquebar  by  a  name  which  signifies  Tree-Climber.  Other 
naturalists,  who  have  equally  observed  it  in  its  native  countries,  such 


Head  of  Anabas  scandens,  laid  open  to  show  the  peculiar  pharyngeal  apparatus, 

as  Reinwardt,  Leschenault,  and  Hamilton  Buchanan,  whilst  they  record 
its  habit  of  creeping  on  the  ground  and  living  a  long  time  out  of  water, 
deny  or  omit  all  mention  of  its  power  to  ascend  trees. 

To  the  same  family  with  Anabas  belong  the  genera  Helostoma, 
Polyacanthus,  Colisa,  Macropodus,  Osphromenus,  Trichopus,  and  Spiro- 
branchus,  of  which  the  habits  are  as  yet  very  imperfectly  known, 
though  the  peculiarities  of  their  anatomy  warrant  us  in  supposing  that 
they  have  a  similar  power  of  living  out  of  water. 

(Linncvan  Transactions,  vol.  iii. ;  and  Cuvier  and  Valenciennes,  Hist. 
Nat.  des  Poissons,  torn,  vii.) 

ANABATHRA,  a  Fossil  Tree,  from  Allenbank,  Berwickshire,  is 
thus  named  by  Mr.  Witham,  and  figured  in  '  Foss.  Veg.'  t.  8  andt.  10. 

A'NABLEPS  (from  ava^Ahrw,  to  look  up),  a  genus  of  Malacopte- 
rygious  Osseous  Fishes,  remarkable  for  the  curious  structure  of  their 
eyes,  which,  in  consequence  of  the  division  of  the  iris  and  cornea  by 
transverse  ligaments,  have  two  pupils,  and  appear  as  if  double,  whilst 
there  is  only  one  crystalline  humour,  one  vitreous  humour,  and  one 
retina.  There  is  no  other  example  known  of  such  a  modification  of 
structure  among  the  Vertebraia.  This  peculiarity  of  the  Anableps  has 
given  rise  to  several  stories  of  four-eyed  fish,  with  exaggerated 
accounts  of  their  habits.  The  Anableps  tetrophthalmus  inhabits  the 
rivers  of  Guyana  and  Surinam.  Its  body  is  cylindrical,  and  covered 
with  strong  scales ;  its  head  is  flattened,  and  snout  blunt.  The  upper 
jaw  projects  beyond  the  lower. 

ANACARDIA'CEiE,  Anacards  or  the  Cashew  Tribe,  is  a  natural 
order  of  plants,  consisting  exclusively  of  woody  plants,  abounding  in 
an  acrid  resin,  which  is  easily  discovered  by  bruising  the  leaves,  but 
which  is  not  indicated  by  its  being  collected  in  transparent  receptacles 
in  the  leaves,  as  is  most  commonly  the  case.  They  are  polypetalous 
dicotyledons,  with  perigynous  stamens,  a  simple  one-seeded  superior 
fruit,  and  alternate  leaves  without  stipules. 

Their  juice  is  often  used  as  a  kind  of- varnish,  for  which  it  is  well 
adapted  in  consequence  of  its  turning  hard  and  black  when  dry.  It 
is,  however,  often  dangerous  to  use,  because  of  the  extreme  acridity 
of  the  fumes,  which  are  apt  to  produce  severe  inflammation  in  many 
constitutions.  The  best-known  genera  of  the  order  are,  in  the  first 
place,  Rhus,  or  the  Sumach,  of  which  so  many  species  are  cultivated 
in  our  gardens  ;  and  the  Pistacias,  the  nuts  of  which  are  served  at 
desserts,  and  their  juice  is  commonly  sold  in  the  shops  under  the  name 
of  Mastich  and  Scio  Turpentine.  Besides  these,  there  are  the  Chilian 
Duvauas,  which  resemble  myrtles,  the  Mango,  the  fruit  of  which 
is  so  delicious  in  tropical  countries,  and  the  Cashew  or  Acajou  Nut, 
Anacardium,  from  which  the  order  takes  its  name. 

The  last,  Anacardium  occidentale,  is  a  small  tree  found  all  over  the 
West  Indies,  where  it  is  much  cultivated  for  the  sake  of  its  bunches 
of  fragrant  rosy  flowers,  as  well  as  of  its  fruit.  Its  stem,  if  wounded, 
yields  abtmdantly  a  milk,  which,  when  inspissated,  becomes  intensely 
black  and  hard,  besides  which,  it  secretes  a  gum  not  inferior  to  gum 
arabic.  The  nut  is  a  kidney-shaped  body,  seated  on  a  large  fleshy 
protuberance,  and  being,  in  fact,  the  extremely  dilated  disk  or 
receptacle ;  the  latter  is  sometimes  red,  sometimes  white.  The  nuts 
contain,  in  abundance,  beneath  the  outer  shell,  the  black  caustic  oil  of  1 
the  order,  which,  when  volatilised  by  heat,  as  happens  in  the  process 
of  roasting,  is  apt  to  produce  erysipelas  and  other  disagreeable 
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affections  in  the  face  of  persons  standing  over  the  fumes ;  the  kernel 
is  a  well-known  wholesome  article  of  food.  In  the  West  Indies  it  is 
used  as  an  ingredient  in  puddings,  is  eaten  raw,  and  is  roasted  for  the 


Duvaua  dependent. 
I.  Male  flower.  2.  Hermaphrodite  do.  3.  Back  of  do. 

4.  Fruit.  8.  Section  of  do.    All  slightly  magnified. 


I  urpose  of  mixing  with  Madeira  wine,  to  which  it  is  thought  to 
communicate  a  peculiarly  agreeable  flavour.     In  this  country  the 


Cashew  Nut  (Anacardium  occidentale). 


Cashew  Nut  never  flowers,  and  can  only  be  cultivated  as  a  tender 
stove-plant. 

The  Spondias,  or  Hog  Plum,  which  is  the  type  of  the  order 
Spondiacece,  is  referred  by  Lindley  to  this  order.  [Spondiace*  ;  Rhus.] 

ANAGA'LLIS,  a  genus  of  plants  of  the  natural  order  Primulacece_ 
among  which  it  is  known  by  its  flat  or  wheel-shaped  corollas  and  by 
its  capsule  opening  into  two  halves,  of  which  the  uppVr  fits  the  undei 
like  the  lid  of  a  box.    A  very  common  species  is  the  Pimpernel,  oi 


Poor  Man's  Weather-Glass,  so  called  because  its  flowers  generally  open 
at  eight  in  the  morning  and  close  in  the  afternoon,  and  also  refuse  to 
expand  in  rainy  weather.  It  is  a  little  trailing,  plant  with  brick-red 
flowers,  very  abundant  in  corn-fields  ;  it  was  once  thought  useful  in 
cases  of  madness,  especially  such  as  arose  from  the  bite  of  rabid 
animals,  but  it  is  in  no  esteem  at  the  present  day.  There  is  a  purple 
variety  called  by  Sir  J.  E.  Smith  A.  carulea.  A  far  more  beautiful 
species  is  the  Anagattis  tenclla  (Bog  Pimpernel),  which  grows  in  the  drier 
parts  of  marshes,  along  with  Pinguecula  and  Drosera  ;  it  has  delicate 
flesh-coloured  flowers,  in  the  centre  of  which  grows  a  cone  of  stamens 
covered  all  over  with  glittering  transparent  hairs;  these  and  its 
peculiarly  neat  appearance,  entitle  it  to  be  called  the  queen  of  British 
wildflowers.  Some  botanists  regard  it  as  a  distinct  genus,  and  describe 
it  under  the  name  of  Irasekia.  One  or  two  foreign  species,  with  large 
blossoms,  are  cultivated  in  greenhouses. 

ANALCIME,  also  called  Cubicitc  and  Sarcolite.  is  a  mineral  belonging 
to  the  group  of  hydrous  silicates  of  alumina.  It  contains  according 
to  analyses  by  Rose  and  Connell,  the  following  constituents  : — 

Rose.  Connell. 

Silica   55-12       65  07 

Alumina   2299  22-23 

Soda  13-53  13-71 

Water  8"27  8-22 

99-91  99-23 

It  is  found  crystallised,  the  primary  form  being  a  cube.  The  cleavage 
is  parallel  to  the  face  of  the  cube,  but  is  obtained  with  difficulty.  It 
has  an  uneven  undulating  fracture.  It  scratches  glass,  but  not  readily. 
It  is  brittle,  and  is  of  a  white  colour  with  a  shade  of  red.  The  streak 
is  white,  and  it  has  a  vitreous  but  not  brilliant  colour.  It  is  either 
transparent,  translucent,  or  opaque.  The  specific  gravity  is  2'068.  It 
melts  into  a  clear  glassy  globule  by  the  blow-pipe  on  charcoal.  It 
gelatinises  in  hydrochloric  acid.  It  is  principally  found  in  the  Basaltic 
and  Amygdaloidal  rocks  of  Scotland,  Ireland,  the  Tyrol,  and  other 
countries. 

ANAMIRTA,  a  genus  of  plants  belonging  to  the  natural  order 
Menispermacece,  including  some  of  the  species  of  the  old  genus 
Cocculus.  [Cocculus.] 

ANAMORPHO'SIS.    (Botany.)    [Metamorphosis  of  Organs.] 

ANANASSA,  a  genus  of  plants  belonging  to  the  natural  order 
Bromdiacem,  found  wild  in  the  woods  of  South  America,  and  now 
commonly  cultivated  in  the  gardens  of  rich  Europeans.  It  is 
distinguished  from  the  Bromdia,  to  which  it  was  once  referred,  by  its 
succulent  fruit  collected  in  a  compact  head. 

Of  Ananassa  sativa,  the  Common  Pine-Apple,  a  great  number  of 
varieties  are  known,  of  which  the  Moscow  and  Common  Queen,  the 
Black  Jamaica,  and  the  Antigua  Queen  are  the  best  for  summer  use, 
the  Enville  and  the  Trinidad  the  largest,  the  Black  Jamaica  the  best 
for  winter  use,  and  the  Blood-Red  the  worst  for  any  purpose  or 
season. 

The  fruit  is  a  mass  of  flowers,  the  calyxes  and  bracts  of  which  are 
fleshy  and  grow  firmly  together  into  a  single  head  ;  it  is  the  points  of 
these  parts  that  together  form  what  gardeners  call  the  pips,  that  is  to 
say,  the  rhomboidal  sjmces  into  which  the  surface  is  divided.  When 
wild,  Pine  Apples  bear  seeds  like  other  plants;  but  in  a  state  of 
cultivation,  generally  owing  to  the  succulence  of  all  the  parts,  no  seeds 
are  produced,  and  consequently  the  plants  can  only  be  multiplied  by 
suckers,  or  by  their  branches,  which  gardeners  call  the  gills  and 
crown.  The  latter,  which  surmounts  the  fruit,  is  in  reality  the  end  of 
the  branch  round  which  the  flowers  are  arranged,  and  if  it  has  any 
tendency  to  ramification,  as  sometimes  happens,  it  becomes  what  is 
called  double. 

The  Pine-Apple  was  undoubtedly  unknown  before  the  discovery  of 
America ;  its  incomparable  flavour  soon  however  caused  it  to  be 
introduced  into  Africa  and  Asia,  where,  in  a  suitable  climate,  it 
multiplied  so  rapidly  as  to  acquire  as  firm  a  footing  in  those  countries 
as  their  aboriginal  plants.  In  Asia  it  has  even  improved  so  much  in 
quality,  that  the  Birmese  Pines,  which  have  never  yet  reached 
England,  are  said  to  be  the  finest  in  the  world.  With  this  exception 
it  is  believed  that  we  already  possess  the  best  varieties  that  exist ;  and 
it  is  undoubted  that,  except  in  the  kingdom  of  Birma,  the  most 
delicious  specimens  of  the  fruit  are  produced  in  England.  Within  a 
recent  period  Pine- Apples  have  been  imported  largely  into  England 
from  the  West  India  Islands,  where  the  cultivation  has  in  consequence 
been  more  carefully  attended  to,  the  quality  greatly  improved,  and 
this  branch  of  commerce  largely  extended.  [Pine:Apple,  in  Arts 
and  Sc.  Div.] 

ANANCHY'TES  (Lamarck),  a  fossil  genus  of  Echinodermata,  found 
abundantly  in  the  Chalk. 

ANA'RRHICAS,  a  genus  of  Acanthopterygious  Osseous  Fishes, 
established  by  Linnrous,  and  retained  by  subsequent  ichthyologists. 
They  are  very  nearly  allied  to  the  Blennies,  so  that  Cuvier  remarked 
they  might  be  regarded  as  Blennies  without  ventral  fins.  They  have 
round  smooth  blunt  heads;  elongated  bodies,  covered  by  minute 
scales ;  a  single  long  dorsal  fin,  and  an  extended  anal  fin,  both  sepa- 
rated from  the  caudal;  no  vontrals;  the  mouth  armed  with  formidable 
teeth  of  two  kinds,  conical  incisors  and  flat  grinders.  One  species, 
the  Wolf-Fish,  Sea-Cat,  or  Cat-Fish  (Anan-hicas  Ivpae  of  Linnwus),  is 
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common  in  the  northern  seas,  and  in  Britain  is  frequently  taken  on 
the  east  coast  of  Scotland  and  the  Orkneys,  though  rare  on  the 
English  shores.  Its  range  extends  to  Greenland.  It  grows  to  the 
length  of  6  feet,  and  is  a  ferocious  and  formidable  animal,  destroying 
the  nets  of  fishermen ;  when  caught  it  defends  itself  to  its  last  gasp, 
iuilicting  severe  wounds  by  means  of  its  powerful  teeth  and  jaws.  It 
lives  chiefly  on  Crustacea  and  testaceous  inollusca,  and,  like  most  fish 
which  subsist  on  such  food,  its  flesh  is  excellent  eating,  though,  from 
the  ugly  appearance  of  the  animal,  usually  rejected.  It  finds  its  way 
however  to  the  Edinburgh  market,  where,  by  naturalists  especially, 
whose  knowledge  of  its  good  qualities  enables  them  to  vanquish 
their  prejudices  against  its  aspect,  it  is  much  esteemed.  The 
Cat-Fish  is  of  a  light  gray  colour  marked  with  seven  or  eight  broad 
vertical  bands  of  bluish  gray.  When  old  it  becomes  darker.  Its 
skin  is  covered  with  slime.    (Yarrell's  British  Fishes.) 

ANAS,  the  Duck,  a  genus  of  birds  under  which  Linnaeus  included 
a  great  number  of  species  now  separated  into  several  genera  by  recent 
naturalists.  [Ducks.] 

ANASTATICA,  a  genus  of  plants  belonging  to  the  natural  order 
Cruciferca:  One  specieB,  A.  hierochuntina,  is  the  Hose  of  Jericho. 
[Jericho,  Rose  of.] 

ANASTO'MOSIS,  from  av&,  through,  and  arS/xa,  a  mouth,  fignifies 
the  communication  of  blood-vessels  with,  each  other  by  the  opening  of 
the  one  with  the  other.  The  blood-vessels  are  the  tubes  by  which 
the  different  parts  of  the  body  are  supplied  with  nourishment.  If  the 
blood-vessels  destined  to  nourish  a  part  be  obstructed,  so  that  it 
cannot  receive  a  due  supply  of  blood,  that  part  must  necessarily  die, 
or,  as  it  is  technically  termed,  mortify.  But  the  blood-vessels  are 
soft  compressible  tubes,  liable  by  innumerable  circumstances  to  have 
their  sides  brought  so  closely  into  contact  as  to  prevent  the  flow  of  a 
single  particle  of  blood  through  them.  In  order  to  prevent  the  con- 
sequences that  would  result  to  the  system  from  the  operation  of 
causes  thus  tending  to  impede  the  circulation,  provision  is  made  for 
the  freest  possible  communication  between  the  main  trunks  of  the 
blood-vessels  and  their  branches,  and  between  one  branch  and  another. 
All  the  branches  which  form  such  communications  are  called  anasto- 
mosing branches,  and  this  union  of  branch  with  branch  is  termed 
Anastomosis. 

ANATASE,  in  Mineralogy,  a  variety  of  Titanic  Acid.  [Titanium.] 
ANATHERUM,  a  genus  of  Grasses,  belonging  to  the  group  of 
which  species  yield  fragrant  volatile  oils.  A.  muricatum  is  the  Vetian 
of  the  French  and  the  Khus  of  the  Hindoos.  Its  fragrant  roots  are 
employed  in  making  tatties,  covers  for  palanquins,  &c.  It  is  admin- 
istered medicinally,  and  has  stimulating  and  diaphoretic  qualities. 
A.  nardus  is  also,  on  account  of  the  volatile  oil  it  contains,  called 
Ginger-Grass,  or  Koobel. 

ANA'TID^E  (Leach),  the  Duck  kind,  a  group  formed  by  Dr.  Leach 
to  include  his  genera  formed  from  the  great  genus  Anas  of  Linnaeus. 
[Ducks.] 

ANA'TOMY,  from  a  Greek  term  (araTOjinj),  which  literally  signifies 
'  the  separation  of  a  thing  into  parts  by  cutting; '  the  term  Anatomy 
is  used  to  signify  particularly,  dissection,  or  knowledge  acquired  by 
dissection.  Anatomy  is  at  once  an  art  and  a  science  ;  an  art,  inasmuch 
as  the  pursuit  of  it  requires  skilful  manipulation  ;  and  a  science, 
inasmuch  as  certain  general  principles  are  deducible  from  it.  The 
object  of  anatomy  is  to  ascertain  the  structure  of  organised  bodies. 
Of  the  two  great  kingdoms  of  nature,  the  inorganic  and  the  organic, 
it  comprehends  the  whole  range  of  the  latter.  Like  the  organised 
kingdom  itself,  it  forms  two  divisions,  the  one  including  the  structure 
of  plants — Vegetable  Anatomy  ;  the  other  the  structure  of  animals — 
Animal  Anatomy.  Animal  Anatomy  is  divided  into  comparative  and 
human  :  Comparative  Anatomy  includes  an  account  of  the  structure 
of  all  classes  of  animals,  excepting  that  of  man  ;  Human  Anatomy  is 
restricted  to  an  account  of  the  structure  of  man  only.  Human 
Anatomy  is  subdivided  into  descriptive,  general,  and  pathological. 
Descriptive  Anatomy  comprehends  a  description  of  all  the  various 
parts  or  organs  of  the  human  body,  together  with  an  account  of  their 
situation,  connections,  and  relations,  as  these  circumstances  exist  in 
the  natural  and  sound,  or,  as  it  is  technically  termed,  the  normal, 
condition  of  the  body.  The  human  stomach,  for  example,  is  composed 
of  a  number  of  membranes,  which  are  united  in  a  particular  manner ; 
a  number  of  blood-vessels  which  are  derived  from  particular  arterial 
trunks  ;  a  number  of  nerves  which  proceed  from  a  particular  portion 
of  the  brain  and  spinal  cord  ;  a  number  of  absorbent  vessels,  and  so 
on ;  moreover,  this  organ  is  always  placed  in  a  particular  cavity  of  the 
body,  and  is  always  found  to  have  certain  specific  connections  or 
relations  with  other  organs.  The  anatomy  of  the  human  stomach 
comprehends  an  account  of  all  the  particulars  of  this  kind,  which  are 
uniformly  found  to  concur  in  all  human  bodies  in  which  the  confor- 
mation is  regular  or  natural ;  and  so  of  every  other  organ  of  the 
body  :  and  because  such  an  exposition  of  the  structure  of  the  various 
organs  includes  a  description  of  all  the  circumstances  that  relate  to 
their  organisation,  it  is  called  Descriptive  Anatomy. 

After  the  study  of  the  human  body  in  this  mode  has  been  carried 
to  a  certain  extent,  with  a  certain  degree  of  success,  it  necessarily 
gives  origin  to  a  second  division  of  the  science,  that  termed  General 
Anatomy.  It  is  found,  that  many  of  the  circumstances  which  belong 
to  any  one  organ,  belong  at  the  same  time  to  several  organs ;  and  that 
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thus  several  individual  circumstances  arc  common  to  many  organs 
Of  the  membranes,  for  example,  of  which  it  has  been  stated  that  the 
stomach  is  composed,  some  are  common  to  it  and  to  the  intestines, 
to  the  bladder,  to  the  heart,  to  the  air-passages,  and  so  on.  In 
like  manner  with  respect  to  any  one  of  these  membranes,  when  its 
structm-e  is  carefully  examined,  it  is  found  that  in  many  points  its 
organisation  is  exactly  similar  to  that  of  all  other  membranes.  This 
view  extended  leads  to  further  important  and  interesting  results. 
Ail  the  arteries  of  the  body,  whatever  their  situation,  size,  or  office, 
are  found  to  be  composed  essentially  of  the  same  substances,  disposed 
in  nearly  the  same  order  and  form.  All  the  veins  have,  in  like 
manner,  a  structure  essentially  the  same.  All  the  absorbent  vessels, 
all  vessels  of  every  kind,  all  the  bones,  muscles,  and  nerves,  the  whole 
external  covering  of  the  body  or  the  skin,  widely  as  these  various 
structures  differ  from  each  other,  present  no  material  difference  as  far 
as  regards  the  organisation  of  each  particular  class.  Hence  various 
organs  of  the  body  are  disposed  into  what  are  called  common  systems, 
and  these  common  systems  are  said  to  consist  of  common  substances 
or  tissues.  All  the  vessels,  for  example,  are  collected  and  arranged 
under  one  common  class,  called  the  vascular  system  :  in  like  manner, 
all  the  bones  are  collected  and  arranged  under  another  class,  called 
the  osseous  system ;  all  the  muscles  under  another,  called  the  mus- 
cular system  ;  all  the  nerves  under  another,  called  the  nervous 
system,  and  so  on.  The  material  that  enters  into  the  composition  of 
each  of  these  systems  consists  of  a  substance  of  a  peculiar  nature ;  but 
as  this  substance  is  more  or  less  generally  diffused  over  the  whole 
body,  entering  as  a  constituent  element  into  the  various  organs,  it  is 
termed  a  common  substance,  or  tissue.  What  is  termed  the  common 
cellular  or  areolar  tissue,  for  example,  is  the  substance  which  enters 
most  commonly  into  the  compositition  of  the  organs  of  the  body  ; 
the  muscular  tissue  is  the  substance  of  which  the  muscles  are  com- 
posed ;  the  nervous  tissue  is  the  substance  of  which  the  nerves  are 
composed  :  and  thus,  the  structure  of  the  body,  analysed  in  this 
mode,  innumerable  and  complex  as  the  substances  appear  to  be  of 
which  it  consists,  is  ultimately  reduced  to  a  very  few  simple  materials, 
by  the  combination  and  modification  of  which  all  the  different  animal 
substances  are  produced. 

General  Anatomy  also  includes  the  study  of  certain  fluids  from 
which  the  membranes  or  textures  are  formed.  The  following  is  a  list 
of  the  fluids  and  textures,  given  by  Dr.  Sharpey  in  Quain's  '  Elements 
of  Anatomy  : ' — 

The  Blood,  Chyle,  and  Lymph. 

Epidermis  Tissue  (including  Epithelium,  Cuticle,  Nails,  and  Hairs). 

Pigment. 

Adipose  Tissue. 

Cellular  Tissue. 

Fibrous  Tissue. 

Elastic  Tissue. 

Cartilage,  and  its  varieties. 

Bone  or  Osseous  Tissue. 

Muscular  Tissue. 

Nervous  Tissue. 

Blood- Vessels. 

Serous  and  Synovial  Membranes. 

Mucous  Membranes. 

Skin. 

Secreting  Glands. 

These  textures  and  fluids  will  be  treated  of  under  their  respective 
heads. 

Descriptive  and  general  anatomy,  then,  include  an  account  of  the 
structure  of  the  body  as  it  exists  in  the  state  of  health.  But  there  is 
no  organ  of  the  body,  and  no  tissue  which  enters  inter  its  composition, 
which  is  not  subject  to  disease ;  in  consequence  of  disease,  the  regular 
or  natural  structure  of  the  component  substances  of  the  body  becomes 
changed  in  a  great  variety  of  modes.  That  part  of  anatomy  which 
displays  these  diseased  or  morbid  changes,  and  which  describes  all 
the  circumstances  relating  to  them,  is  called  Pathological  or  Morbid- 
Anatomy.  We  may  say,  then,  that  Descriptive  Anatomy  comprehends 
an  account  of  all  the  parts  or  organs  of  the  body  as  they  exist  in  the 
state  of  health ;  General  Anatomy  comprehends  an  account  of  all  the 
separate  substances  of  which  those  organs  are  composed,  not  as  these 
substances  exist  combined  in  organs,  but  as  they  form  distinct  and 
peculiar  substances  ;  Pathological  Anatomy  comprehends  an  account 
of  all  the  changes  of  structure  produced  by  disease,  whether  in 
individual  organs,  or  in  the  primitive  or  common  substances  of  which 
these  organs  are.  composed. 

The  term  Anatomy,  as  we  have  seen,  is  chiefly  applied  to  the  science 
which  determines  the  nature  and  relations  of  the  various  organs  of 
the  human  body.  A  general  term  is  here  used  in  a  restricted  sense. 
On  the  other  hand,  when  we  would  express  the  extension  of  the 
science  of  anatomy  to  the  whole  animal  creation,  we  employ  the 
general  term  with  the  addition  of  the  word  Comparative.  This 
anomaly  has  doubtless  proceeded  from  the  circumstance  that,  till 
within  a  very  recent  period,  the  study  of  animal  structure  was  almost 
exclusively  confined  to  the  human  subject;  and  that  even  zoologists 
were  contented  with  inquiring  into  the  functions  of  animals,  instead 
of  determining  the  character  of  the  organs  which  were  connected 
with  those  functions.  By  the  term  Comparative  Anatomy  is  understood 
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the  science  which  conveys  a  knowledge  of  the  differences  in  the 
structure  and  organisation  of  the  whole  animal  kingdom  in  all  its 
classes,  orders,  and  species. 

It  is  evident  that  a  science  possessing  such  an  extensive  range  must 
be  exceedingly  imperfect;  especially  when  it  is  borne  in  mind  that 
scarcely  half  a  century  has  elapsed  since  the  first  attempts  were  made 
to  simplify,  by  systematising,  its  almost  infinite  details.  It  has 
however  made  sufficient  'progress,  not  only  to  have  furnished  the 
most  important  aids  to  the  study  of  human  anatomy  and  physiology, 
but  to  have  supplied  a  secure  and  broad  foundation  for  all  zoological 
knowledge,  both  as  regards  existing  and  extinct  races.  As  the  basis 
of  modern  zoology,  comparative  anatomy  presents  a  subject  of  the 
highest  interest,  and  the  most  successful  methods  of  classification 
have  been  produced  mainly  by  its  aid.    [Animal  Kingdom.] 

ANBURY  and  CLUB-ROOT,  a  sort  of  Galls  produced  by  insects  on 
the  roots  of  cabbages,  turnips,  hollyhocks,  and  other  species  of  culti- 
vated plants,  and  popularly,  but  incorrectly,  supposed  to  arise  from 
peculiarities  of  soil,  or  from  growing  the  same  crop  successively  on 
the  same  field,  or  to  be  owing  to  variations  of  seasons.  Nothing  can 
be  more  simple  than  the  "disproof  of  all  these  theoretical  notions.  If 
we  take  some  of  the  cabbages  or  turnips,  whose  roots  are  infected 
with  anbury,  and  keep  them  in  garden-pots  covered  over  with  close 
gauze,  in  a  short  time,  if  the  plants  be  kept  growing,  the  little  weevils, 
evolved  from  the  grubs  in  the  interior  of  the  roots,  will  make  their 
appearance,  ready  to  multiply  their  species,  by  depositing  their  eggs, 
as  their  parents  had  done,  on  the  first  turnip  or  cabbage  they  can  find. 
The  weevil  thus  arising  continues  to  be  no  less,  but  often  more, 
destructive  than  the  grub  had  proved  to  be  in  feeding  on  the  roots  ; 
for  it  thrusts  its  beak  (rostrum)  into  the  seed-leaf  of  the  turnip,  and 
greatly  injures  the  crop.  When  the  turnip  is  advanced  to  the  rough 
leaf,  these  insects  either  die,  as  most  insects  do,  when  they  have  laid 
their  eggs,  or  betake  themselves  to  some  other  plant,  such  as  clover, 
which  is  suited  -to  their  taste. 

It  will  be  therefore  evident,  that  no  peculiar  rotation  of  crops,  nor 
peculiar  manure  for  dressing  the  soil,  can  be  of  any  avail  in  preventing 
anbury,  or  in  stopping  its  progress  when  the  insects  have  obtained  a 
lodgement  within  the  roots.  The  destruction  of  the  adult  insects 
before  they  have  laid  their  eggs,  is  the  only  remedy,  though  in  the 
case  of  so  small  a  species  it  is  peculiarly  difficult  to  effect. 

ANCHOVY  (Engraidus,  Cuvier),  a  genus  of  Abdominal  Malacoptery- 
gious  Fishes,  separated  by  Baron  Cuvier  from  the  Glupcce,  or  Herrings  of 
Linnaous,  from  which  they  are  distinguished  by  the  superior  number 
of  theh  branchiostegous  rays,  amounting  to  twelve  or  upwards,  by 
the  gape  of  the  mouth  extending  behind  the  eyes,  and  by  the  straight 
and  prolonged  form  of  the  superior  maxillary  bones,  which  form  a 
small  muzzle,  projecting  considerably  beyond  the  mouth.  The 
genus,  as  at  present  constituted,  consists  of  six  or  seven  species,  all 
of  diminutive  size,  and  with  the  exception  of  the  Common  Anchovy 
(E.  oicrasicliolus),  and  a  nearly  allied  species  distinguished  from  it  by 
M.  Cuvier  {E.  meletta),  all  inhabitants  of  the  tropical  seas  of  India  and 
America.  Whether  these  latter  agree  with  the  European  species  in 
the  savour  and  other  qualities  of  the  flesh,  for  which  it  is  so  highly 
esteemed,  is  a  doubtful  question ;  at  all  events  we  are  not  aware  that 
the  fishing  of  the  native  species  has  eVer  been  attempted  either  in 
America  or  India. 

The  Common  Anchovy  is  a  small  fish,  not  much  longer  than  the 
middle  finger,  of  a  bluish-brown  colour  on  the  back,  and  silvery-white 
on  the  belly.  The  anal-fin  is  remarkably  short,  and  the  dorsal  situated 
immediately  above  the  ventral ;  these  characters  will  serve  readily  to 
distinguish  it  from  the  sprat  and  other  kindred  species,  with  which  it 
might  otherwise  be  confounded,  and  which  are,  in  fact,  not  unfre- 
quently  imposed  upon  the  public  for  the  real  anchovy.  It  abounds 
in  the  Mediterranean  along  the  shores  of  Spain,  Italy,  and  Greece ;  in 
the  Atlantic  it  is  found  along  the  coasts  of  Portugal  and  France,  and 
occasionally  has  been  taken  off  the  shores  of  England  and  Holland. 
Considerable  fisheries  of  Anchovies  are  established  along  the  coasts 
of  Provence  and  Catalonia;  but  the  most  productive  of  all  is  off 
Gorgona,  a  small  island  west  of  Leghorn.  The  latter  fishery  is  carried 
on  only  during  the  months  of  May,  June,  and  July,  at  which  period  the 
anchovies  quit  the  deep  seas  and  approach  the  shores  for  the  purpose 
of  depositing  their  roe ;  it  is  then  only  that  they  are  found  in  the 
Mediterranean,  which  they  enter  in  enormous  shoals,  by  the  straits  of 
Gibraltar,  at  the  commencement  of  the  breeding  season,  and  leave  it, 
after  fulfilling  this  duty,  to  retire  again  to  the  depths  of  the  Atlantic. 
They  are  fished  for  only  during  the  night,  and  are  attracted  round 
the  boats  by  means  of  charcoal  fires  which  are  kept  burning  in  the 
stems. 

After  being  caught,  the  heads,  gills,  and  entrails  are  separated  from  the 
bodies,  which  are  salted  and  arranged  in  small  barrels,  vaiying  from 
5  to  20  pounds  in  weight :  this  is  the  only  preparation  which  they 
undergo  previous  to  being  sent  to  market ;  and  if  proper  means  be 
taken  to  exclude  the  air  they  will  in  this  state  keep  for  a  considerable 
period.  If,  when  the  barrels  are  open,  the  fish  are  found  to  be  small 
and  firm,  round-backed,  with  a  silvery-white  skin  and  red  flesh,  and  a 
plump  compact  form,  they  are  probably  the  true  anchovy  ;  if,  on  the 
contrary,  they  taper  very  much  towards  the  tail,  are  of  a  dark  brown 
colour  without,  and  have  flabby  pale-coloured  flesh,  they  will  probably 
turn  out  to  be  the  Sardine  (E.  malctta),  another  Mediterranean  species 


frequently  mixed  with  real  anchovies,  or  even  sold  separately  as  tho 
genuine  fish. 

No  condiment  is  more  generally  known  and  esteemed  than  anchovy 
sauce.  It  was  also  in  use  among  the  Romans,  and  was  one  of  the 
kinds  of  sauce  called  Garum,  which  appears  to  have  formed  an  indis- 
pensable article  of  seasoning  in  their  most  expensive  and  luxurious 
dishes. 

ANCHOVY  PEAR.  [Grias.] 

ANCHU'SA,  a  genus  of  plants  belonging  to  the  natural  order 
Boraginacca:,  and  to  the  sub-tribe  Anchusece.  The  calyx  is5-fid;  the 
corolla  funnel-shaped,  with  a  straight  tube,  the  throat  being  closed  by 
prominent  obtuse  scales;  the  stamens  are  included,  and  subsessile ; 
the  fruit  a  nut,  which  is  depressed.  The  species  are  chiefly  inhabitants 
of  the  temperate  parts  of  the  eai"th,  either  on  the  mountains  of  tropical 
regions  or  the  temperate  zone.  They  are  all  of  them  rough  plants,  and 
are  known,  as  well  as  the  species  of  Lycopsis  and  Echium,  by  the  com- 
mon name  of  Bugloss.  Some  of  the  species  have  been  used  in  medicine, 
while  others  are  employed  in  the  arts  for  dyeing.  Two  are  inhabitants 
of  Great  Britain. 

A.  officinalis,  Common  Alkanet  or  Bugloss,  has  lanceolate  hispid 
leaves,  unilateral  crowded  spikes,  ovate-lanceolate  bracts,  the  segments 
of  the  calyx  bluntish,  hairy  on  both  sides,  the  scales  of  the  corolla 
hairy.  The  flowers  are  a  deep  purple.  It  is  an  inhabitant  of  Great 
Britain,  on  waste  ground,  but  is  a  rare  plant.  In  the  south  of  France, 
Germany,  and  Switzerland  it  is  everywhere  common,  in  uncultivated 
places,  on  old  walls,  and  by  the  road-side.  The  young  plant  is  some- 
times boiled  and  eaten.  The  roots  contain  a  considerable  quantity  of 
gum,  and  when  boiled  yield  a  demidcent  drink,  which  was  once  in 
rejrate  as  a  medicine. 

A.  sempeirirens,  Evergreen  Bugloss,  has  ovate  leaves,  with  lower 
leaves  on  long  stalks,  the  peduncles  axillary,  each  bearing  two  dense 
spikes  with  an  intermediate  flower,  the  segments  of  the  calyx  hairy  on 
the  outside  only,  the  bracts  minute  lanceolate,  scales  of  the  corolla 
downy,  flowers  blue,  salver-shaped.  This  plant  is  found  on  waste 
ground,  near  ruins,  in  Great  Britain,  but  is  rare. 

A.  tvkctoria,  Dyers'  Bugloss  or  Alkanet,  has  diffuse  stems,  oblong 
hispid  leaves,  bracts  longer  than  the  calyx,  the  segments  of  the  corolla 
shorter  than  the  stamens.  The  corolla  has  a  deep  blood-coloured  tube, 
with  the  limb  deep  blue.  The  root  is  woody,  descending,  and  of  a 
dark  blood-red  colour.  This  plant  is  a  native  of  Peloponnesus,  the 
island  of  Cyprus,  and  the  deserts  about  Alexandria.  It  is  cultivated 
in  the  south  of  France  for  the  sake  of  the  root,  which  yields  a  fine  red 
colour  to  oils,  wax,  all  unctuous  substances,  and  to  spirits  of  wine.  Its 
chief  use  is  in  colouring  lip-salves,  ointments,  &c.  It  is  however  some- 
times employed  for  staining  wood  and  dyeing  cotton.  It  is  also  used 
for  coloming  many  of  the  beverages  sold  under  the  name  of  port  wine, 
and  the  corks  used  for  the  bottles  in  which  this  fluid  is  sold. 

A.  angasti folia,  Narrow-Leaved  Bugloss,  has  linear  lanceolate  hispid 
leaves,  ovate-lanceolate  bracts,  5-fid  calyx,  with  blunt  teeth.  The  tube 
of  the  corolla  is  pale  purple,  the  limb  deep  blue.  In  gardens  it  attains 
a  height  of  two  feet,  but  when  wild  it  is  not  more  than  a  foot  high. 
It  grows  in  Italy,  Germany,  and  Switzerland,  by  road-sides,  amongst 
rubbish,  and  on  the  borders  of  ploughed  fields. 

In  the  cultivation  of  the  species  of  this  genus  but  little  care  is 
required,  as  they  will  grow  in  almost  any  soil,  and  are  easily  increased 
by  seed.  The  A.  Capensis,  Cape  Bugloss,  requires  the  treatment  of  a 
greenhouse  plant.  Many  of  them  are  pretty  annuals  for  the  garden, 
as  A.  panicutata,  A.  Barrcliere,  &c. 

ANCILLA  or  ANCILLA'RIA,  are  the  names  given  by  Lamarck  to 
a  genus  of  Spiral  Univalve  Marine  Shells,  allied  to  the  Olives.  Like 
them  they  are  covered  with  a  hard  shining  coat,  destitute  of  any 
periostraca,  and  are  immured  in  the  large  foot  of  the  animal,  so  that 
the  middle  of  the  back  of  the  shell  can  be  alone  discovered.  They 
chiefly  differ  from  the  Olives  in  the  suture  of  the  whorl,  being  callous 
and  not  furnished  with  a  groove,  formed  by  a  thread-like  filament 
placed  at  the  end  of  the  mantle,  which  is  wanting  in  this  genus  :  they 
are  also  furnished  with  a  small  ovate  operculum.  The  species  are 
numerous,  and  are  chiefly  confined  to  tropical  climates  ;  some  have  a 
small  tooth,  like  the  Unicorn  Shell  (Monoceros),  placed  at  the  end  of  a 
groove  crossing  the  front  of  the  shell.  The  best-known  species  is  the 
Ivory  Shell,  which  with  a  few  others  differ  from  the  rest  of  the  genus 
in  having  the  front  of  its  axis  deeply  pierced. 

ANCYLO'CERAS  (D'Orbigny).  This  Fossil  genus  of  M.  D'Orbiguy 
includes  several  species  of  Hamitcs  (Phillips),  from  the  Speeton  Clay 
and  Lower  Greensand. 

A'NCYLUS  is  the  name  of  the  shell  which  is  usually  called  the 
Fresh- Water  Limpet.  They  are  small  pellucid  conical  shells,  with 
slightly-recurved  tips.  The  cavity  is  simple,  and  marked  w^ith  a 
horse-shoe-shaped  muscular  scar  near  the  margin,  which  is  interrupted 
on  the  middle  of  the  left  side  over  the  respiratory  holes,  as  in  the 
genus  Syphonaria.  This  animal,  like  the  Pond-Snail  (Limnca),  has 
two  compressed  triangular  tentacles,  with  the  eyes  sessile  on  the 
outer  base ;  and  a  respiratory  cavity  placed  on  the  middle  of  the 
back,  with  an  aperture  closed  by  a  valve  opening  in  the  middle  of  the 
left  side. 

This  genus  is  very  nearly  allied  to  the  Pond-Snail,  from  which  it 
chiefly  differs  in  the  simple  conical  form  of  its  body  and  shell ;  and 
some  species,  as  Ancylus,  are  allied  to  it  by  having  the  apex  bent  on 
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one  side,  as  if  making  an  approach  to  the  spiral  form.  It  has  been 
placed  in  several  orders,  but  there  is  little  doubt  that  its  true  situation 
is  with  the  lung-breathing  mollusca.  They  are  found  in  Europe, 
America,  and  the  West  Indies,  attached  to  stones  and  plants,  and  they 
will  live  a  considerable  time  out  of  the  water.  They  are  easily  known 
from  the  Syphonarke,  which  are  the  only  shells  they  can  be  confounded 
with,  by  their  being  sinistral,  very  thin,  and  covered  with  a  hairy 


periostraca. 
ANDALUSITE,  a  Mineral  consisting  of 

Silica   39-09 

Alumina     .......  58'56 

Protoxide  of  Manganese  ....  0-53 

Lime   0-21 

Water   0'99 


99-38 

It  occurs  crystallised  ;  its  primary  form  being  a  right  rhombic  prism. 
It  has  an  uneven  conchoidal  fracture.  Its  colour  varies  from  a  flesh- 
red  to  a  brownish  and  grayish-red.  It  has  a  vitreous  lustre.  It 
occurs  both  transparent  and  opaque.  The  specific  gravity  is  3'104. 
This  mineral  is  found  in  Spain,  France,  and  North  America.  The 
above  analysis  is  from  an  American  specimen. 

ANE'MONE  (ovtj/uJvt))  is  a  genus  of  plants  belonging  to  the  natural 
order  Ranunculaccce.  It  consists  of  lowly  herbs,  usually  perennials, 
with  white,  or  purple,  or  scarlet,  or  even  yellow  blossoms,  in  which 
there  is  no  distinct  calyx,  and  which  are  succeeded  by  a  cluster  of 
grains,  each  terminated  by  a  long  silky  feathery  tail.  As  the  species 
generally  grow  on  open  plains  or  in  high  exposed  situations,  their 
feathery  grains  produce  a  singular  shining  appearance  when  waved  by 
the  breeze,  whence  their  name,  and  which  literally  signifies  Wind- 
Flower,  their  English  appellation. 

The  Anemones  possess,  in  common  with  other  Ranunculacecc,  an 
acrid  property.  The  leaves  of  A.  Pulsatilla  will  raise  blisters  on  the 
skin  ;  if  chewed,  they  produce  irritation  of  the  throat  and  tongue  ;  and 
their  roots,  as  well  as  those  of  A.  pratensis,  a  nearly  related  species, 
produce  nausea  and  vomiting  if  administered  in  very  small  doses,  on 
which  account  they  have  been  strongly  recommended  by  some  medical 
men  in  various  complaints.  The  following  are  the  most  remarkable 
species : — 

1.  A.  Pulsatilla,  or  Pasque  Flower,  grows  wild  upon  exposed  downs 
in  various  parts  of  England,  as  on  the  Gogmagog  Hills  near  Cambridge, 
the  heath  at  Newmarket,  and  on  open  chalky  pastures.  It  has  large 
purple  flowers  and  finely-cut  hairy  leaves. 

2.  A.  nemorosa,  the  Wood  Anemone,  is  found  abundantly  in  woods 
all  over  England,  covering  the  ground  with  its  neat  white  flowers 
under  the  shelter  of  bushes  as  early  as  March  and  April.  It  is  a 
perennial  plant  with  knobby  roots,  and  a  short  stem  having  one 
or  two  smooth,  bright-green,  deeply-cut  leaves.  It  is  poisonous  to 
cattle. 

3.  A.  pavonina,  the  Peacock  Anemone,  a  native  of  the  vineyards  in 
Provence,  about  Nice,  and  in  other  parts  of  the  south  of  Em-ope.  This 
is  not  very  uncommon  in  gardens,  where  it  is  usually,  but  improperly, 
named  A.  stellata.  It  is  known  by  its  scarlet  or  scarlet  and  white 
flowers,  which  are  usually  double,  and  have  their  divisions  very  sharp- 
pointed.    It  is  one  of  the  handsomest  of  the  cultivated  species. 

4.  A.  coronaria,  the  Common  Garden  Anemone.  Found  in  a  wild 
state  in  moist  meadows  in  the  south  of  France,  Italy,  and  Greece,  and 
different  parts  of  Asia  Minor ;  Dr.  Russell  speaks  of  it  as  abundant 
near  Aleppo.  In  these  places  it  is  seen  only  in  a  single  state,  but  even 
then  sporting  into  a  variety  of  colours,  the  principal  of  which  are  white, 
scarlet,  and  purple  in  different  shades. 

5.  A,  stellata  is  a  native  of  various  parts  of  Germany,  France,  and 
the  Levant,  and  is  also  often  seen  in  our  gardens,  where  it  is  called 
A.  hortensis.  It  differs  from  the  last  in  having  smaller  and  narrower 
petals,  very  rarely  double  flowers,  a  greater  tendency  to  purple  in  their 
colours,  and  much  broader  leaves.  It  is  not  so  liable  to  vary  as  the 
last  species. 

ANEMONIES,  SEA.  [AcriNiADiE.] 
ANGEL-FISH.  [Squalidjs.] 

ANGE'LICA,  a  genus  of  plants  belonging  to  the  natural  order 
UmbeUiferce.  It  comprehends  several  species,  the  principal  part  of 
which  are  to  be  met  with  in  botanic  gardens ;  and  one  that  was  formerly 


very  mucn  cultivated  as  an  esculent  plant.  This,  the  Angelica  arclian- 
gelica,  or  Archangelica  officinalis,  is  a  native  of  the  banks  of  rivers  and 
of  wet  ditches  in  all  the  northern  parts  of  Europe ;  in  this  country  it 
grows  abundantly  on  the  banks  of  the  Thames  below  Woolwich,  and 
in  several  other  places.  It  is  a  biennial  plant,  with  a  large  fleshy 
aromatic  root,  blackish  externally,  but  white  within;  and  a  stout 
furrowed  branched  stem  as  high  as  a  man.  Its  leaves  are  of  a  cleaj- 
bright  green,  shining,  and  divided  into  a  very  large  number  of  heart- 
shaped  finely-serrated  lobes.  The  flowers  are  white,  and  disposed  in 
round  very  compact  umbels  ;  they  are  succeeded  by  large  broad- 
winged  grains  of  a  pale  yellowish-brown  colour.  Each  partial  umbel 
is  surrounded  at  its  base  by  7  or  8  pointed  undivided  bracts. 

For  the  sake  of  its  agreeable  aromatic  odour,  this  plant  is  much 
cultivated  on  the  Continent.  Its  blanched  stems,  candied  with  sugar, 
form  a  very  agreeable  sweetmeat,  possessing  tonic  and  stomachic 
qualities.  Its  roots  contain  a  pungent,  aromatic,  stimulating  principle. 


A  very  common  wild  species,  the  Angelica  sylvcslris,  or  Wild  Angelica, 
which  is  found  all  over  the  meadows  near  the  Thames  above  London, 
possesses  similar  properties. 


Angelica  archangelica,  a  diminished  figure. 
1.  A  partial  umbel  of  the  natural  size.  2.  A  separate  flower. 

3.  The  back  of  one  of  the  partial  umbels,  showing  the  bracts. 

ANGLARITE,  a  name  for  the  native  blue  phosphate  of  iron. 
[Iron.] 

ANGLESITE,  in  Mineralogy,  a  name  for  the  native  sulphate  of  lead. 

ANHYDRITE,  the  Mineralogical  name  for  the  native  anhydrous 
sulphate  of  lime.  It  is  found  at  Halle  in  the  Tyrol,  Bex  in  Switzerland, 
and  in  the  Salt-Mines  of  Upper  Austria  and  Salzburg.  A  specimen- 
from  Sulz  yielded — 

Sulphuric  acid  .  ....  56 

Lime  42 

Silica  2 

It  occurs  both  massive  and  crystallised.  The  crystals  have  the  form 
of  a  right  rhombic  prism.  The  cleavage  is  very  distinct,  and  parallel 
to  the  terminal  planes  and  their  two  diagonals,  indistinct  parallel  to 
the  lateral  planes.  The  fracture  is  uneven.  The  colour  is  white,  bluish, 
violet,  or  reddish.  The  streak  is  grayish-white.  The  lustre  is  vitreous 
and  pearly  on  the  cleavage  surfaces.  It  is  transparent  and  translucent. 
It  has  a  double  refraction.  The  specific  gravity  is  from  2o  to  2'9.  Its 
hardness  3'0  to  3'5.  The  massive  varieties  are  amorphous,  nodular,  or 
reniform. 

ANIMAL  FLOWERS.  [Actiniad2e.] 
ANIMAL  HEAT.    [Heat,  Animal.] 

ANIMAL  KINGDOM.  All  natural  objects  are  referred  by  naturalists 
to  three  great  divisions,  called  the  Kingdoms  of  Nature.  These  are 
respectively  called  after  the  objects  they  include,  the  Mineral  Kingdom, 
Vegetable  Kingdom,  and  Animal  Kingdom.  Although  at  first  sight 
nothing  would  appear  easier  than  defining  these  great  groups,  in  such 
a  manner  as  to  afford  an  easy  means  of  distinction,  it  is  nevertheless 
one  of  considerable  difficulty.  The  difficulty,  however,  does  not  lie  in 
the  typical  object  of  each  kingdom,  as  a  rock,  an  oak-tree,  and  a  man, 
but  in  applying  the  definition  to  those  objects  which  he  as  it  were  on 
the  limits  of  each  kingdom.  The  line  is  perhaps  better  drawn  between 
minerals,  and  plants  and  animals,  than  between  the  latter  two.  It  is 
usual  to  speak  of  minerals  as  forming  the  Inorganic  Kingdom  or 
portion  of  Nature,  whilst  plants  and  animals  constitute  the  Organic 
Kingdom.  The  great  distinctive  character  of  the  Organic  Kingdom,  is 
the  fact  of  their  parts  originating  in  and  being  formed  out  of  cells 
which  give  to  them  many  characters  by  which  they  are  distingujjihed 
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from  minerals.  Thus  they  are  unsyminetrical,  whilst  minerals  are 
symmetrical ;  they  grow  irregularly,  whilst  minerals  increase  in  definite 
crystalline  forms.  Each  portion  of  a  mineral,  however  small,  consists  of 
the  same  elements,  whilst  any  part  of  a  plant  or  animal  may  be  differently 
composed  to  another  part.  The  line  in  fact  is  nowhere  difficult  to  be 
drawn,  where  the  presence  or  absence  of  cells  can  be  determined. 

The  distinctions  between  animals  and  plants  present  greater 
difficulties,  and  perhaps  no  mere  structural  or  formal  difference  can 
be  found.  Looked  at  from  one  point  of  view,  plants  and  animals  form 
a  great  organic  unity,  connected  together  by  their  common  modes  of 
cellular  growth  and  functions ;  and  when  thus  regarded,  there  seems 
to  be  no  necessity  for  drawing  an  absolute  line  of  distinction  between 
one  and  the  other.  Naturalists  have  however  regarded  them  as  distinct, 
and  the  study  of  the  two  classes  of  objects  have  constituted  the  sciences 
of  Botany  and  Zoology,  llude  definitions  of  various  kinds  have  been 
laid  down  to  guide  the  systematist  in  his  classification  of  the  objects 
belonging  to  each.  Aristotle  was  one  of  the  first  who  sought  a 
distinction,  and  in  stating  that  an  animal  possessed  a  mouth  whilst  a 
plant  had  no  such  organ,  he  gave  perhaps  the  simplest  and  most 
generally  applicable  definition  that  exists.  But  Aristotle  had  not  the 
microscope  to  direct  his  inquiries,  and  by  the  aid  of  this  instrument 
beings  can  be  made  apparent  to  which  other  distinctions  must  be 
applied  before  they  can  be  arranged  in  one  kingdom  or  another. 
Professor  Kblliker  describes  an  animalcule,  the  Actinophrys  sol  of 
Ehrenberg  ('  Microscopical  Journal,'  Nos.  i.  and  ii.),  in  which,  though 
no  mouth  is  found,  the  function  of  digestion  is  carried  on  by  an 
indentation  of  its  skin,  temporarily  formed  for  that  purpose.  Linnaeus, 
with  no  better  success,  gave  the  following  definition  :  "  Minerals  grow, 
plants  grow  and  live,  animals  grow,  live,  and  feel."  To  apply  this 
definition,  we  must  define  life  and  feeling,  and  this  cannot  be  done  in 
such  a  way  as  to  effect  the  object  of  the  naturalist.  Cuvier  thought 
the  possession  of  a  stomach  a  sufficient  distinction  for  the  animal 
kingdom,  but  the  nature  of  a  stomach  must  first  be  understood,  and 
here  we  have  no  absolute  structural  character  to  guide  us.  It  was  at 
one  time  a  favourite  distinction  that  animals  have  the  power  of  motion, 
and  that  plants  are  fixed,  but  we  know  now  that  many  plants  move, 
whilst  many  animals  are  fixed.  One  of  the  most  recent  and  philoso- 
phical of  physiological  writers  says  :  "  A  plant  is  an  organised  being, 
whose  vital  powers  are  directed  solely  to  the  performance  of  formative 
operations,  by  which  its  fabric  is  not  merely  built  up  in  the  first 
instance,  but  is  continually  receiving  additions  during  the  term  of  its 
existence;  and  any  movements  which  it  may  exhibit  are  destined 
solely  for  the  furtherance  of  these  operations,  and  must  be  regarded  as 
originating  in  physical  or  vital  forces.  On  the  other  hand  an  animal 
is  an  organised  being,  whose  vital  powers  are  not  merely  directed  to 
the  construction  and  maintenance  of  its  corporeal  fabric,  but  are  also 
subservient  to  the  operations  of  the  conscious  mind,  which  involve  a 
continual  disintegration  of  the  structures  that  minister  to  them  ;  on 
the  repair  of  which,  rather  than  on  the  extension  of  the  fabric,  after  it 
has  attained  its  full  development,  the  formative  energy  is  chiefly 
expended  ;  and  of  the  movements  which  it  may  exhibit,  though  a 
part  are  still  to  be  regarded  as  directly  dependent  (like  those  of 
plants)  on  causes  inherent  in  its  material  organisation,  there  is  another 
part,  small  though  it  may  often  be,  in  which  the  consciousness  and 
spontaneity  of  the  individual  are  necessarily  concerned,  and  which 
must  therefore  be  distinguished  as  originating  in  psychical  causes." 
.(Carpenter,  '  Principles  of  Physiology.') 

In  this  way  the  naturalist  and  physiologist  have  tried  to  contend 
with  the  difficulty.  Within  the  last  few  years  chemistry  has  invaded 
the  domain  of  the  anatomist,  and  supplied  him  with  materials  for 
determining  the  problem  sf  the  difference  of  animal  and  vegetable  life. 
The  substances  found  in  animals  and  plants  are  found  in  a  great 
measure  to  be  formed  of  four  elements,  carbon,  hydrogen,  oxygen, 
and  nitrogen.  At  one  time  nitrogen  was  supposed  to  distinguish 
animal  from  vegetable  substances.  It  is  now  known,  not  only  that 
plants  contain  nitrogen,  but  that  they  supply  this  and  the  three  other 
elements  to  the  animal  system.  It  is  found  that  these  four  elements 
are  always  present  in  the  protoplasm  nucleus,  cytoblast,  or  primordial 
utricle,  from  which  the  cells  of  all  plants  and  animals  are  first  formed. 
So  that  they  are  universally  necessary  in  plants  and  animals,  and  have 
hence  been  called  Organic  Elements.  Three  compounds  of  three  of 
these  elements,  carbon,  hydrogen,  and  oxygen,  and  called  cellulose, 
sugar,  and  starch,  were  at  one  time  thought  to  be  peculiar  to  plants. 
It  is  now  known  that  cellulose  is  present  in  many  animals,  and  that 
sugar  is  very  generally  present  in  certain  animal  textures  and  fluids. 
Starch  yet  remains  to  be  found  in  the  animal  kingdom,  and  its 
presence  in  doubtful  structures  is  still  regarded  as  evidence  of  their 
vegetable  nature. 

It  is  clear  however  that  no  single  character  is  sufficient  to  mark  the 
line  between  these  two  kingdoms,  and  that  the  collective  functions 
performed  by  animals  and  plants,  accordingly  as  they  are  more  or  less 
prominent  in  organised  beings,  guide  the  opinions  of  naturalists. 
The  structural  characters  of  typical  animals  are  so  evidently  different 
from  the  corresponding  forms  of  plants,  that  we  need  not  dwell  on 
them  here ;  but  a  view  of  the  functions  which  animals  and  plants 
perform  dependently  on  one  another,  will  give  the  best  possible  notion 
of  their  antagonistic  nature.  One  of  the  great  functions  performed 
by  the  animal  kingdom  is  that  of  Respiration.    During  this  process 


the  oxygen  of  the  atmosphere  is  brought  in  contact  with  carbon  in 
the  blood  of  the  animal,  and  the  result  is  a  union  of  the  carbon  and 
oxygen,  and  the  formation  of  carbonic  acid  gas,  which  is  being 
constantly  thrown  off  from  the  structure  of  the  animal — from  the 
whole  surface  of  the  body  in  the  lowest  animals,  from  the  gills  of  those 
that  live  in  water,  and  from  the  lungs  of  those  that  live  in  air.  It 
thus  consumes  oxygen  and  gives  off  carbonic  acid.  The  great  function 
of  plants  is  antagonistic  to  this.  They  take  from  the  air  carbonic  acid 
gas ;  it  is  a  part  of  their  food.  In  the  tissues  of  the  plant  the 
carbonic  acid  is  decomposed.  Its  elements  are  separated  ;  the  carbon 
is  retained  in  the  plant,  and  the  oxygen  is  set  free.  It  thus  consumes 
carbonic  acid  and  gives  off  oxygen.  As  far  as  we  at  present  know 
there  are  no  exceptions  to  this  law.  On  tracing  the  supply  of  the 
carbon  which  is  contained  in  the  animal  system,  and  which  combines 
with  the  oxygen,  we  find  that  it  is  derived  by  the  animal  from  the 
plant.  The  food  of  the  whole  animal  kingdom  is  derived  from  the 
vegetable  kingdom ;  and  the  other  three  elements,  as  well  as  the 
carbon,  which  are  found  in  the  animal,  are  thus  obtained.  The 
animal,  in  like  manner,  throws  off  its  nitrogen  in  the  form  of 
excretions,  more  especially  those  of  the  kidneys,  which,  on  decom- 
posing, yield  ammonia,  a  compound  of  nitrogen  and  hydrogen ;  and  it 
is  from  this  substance  that  plants  principally  derive  their  nitrogen. 
Thus,  whilst  the  animal  derives  the  constituent  of  its  body  from  the 
vegetable  kingdom,  the  plant  derives  its  elements  from  the  mineral 
kingdom.  The  animal  takes  up  starch,  sugar,  and  protein,  from  the 
plant,  but  the  plant  takes  up  carbonic  acid  and  ammonia  in  their 
mineral  form.  The  tissues  of  the  plant  arc  engaged  in  converting 
mineral  into  organic  substances,  whilst  the  tissues  of  the  animal  are 
engaged  in  converting  organic  substances  into  mineral. 

In  their  relation  to  the  great  physical  forces,  heat  and  light,  we  see 
the  same  antagonism  between  plants  and  animals.  Light  and  heat  are 
essential  to  the  growth  of  plants.  The  productions  found  in  their 
tissues  are  but  the  expression  of  the  amount  of  heat  and  light  they 
have  as  it  were  appropriated.  Many  of  the  substances  thus  formed 
are  taken  into  the  system  of  animals  as  food  ;  and  whilst  in  the  system 
of  the  animal,  the  heat  and  the  light  are  again  set  free  in  the  form  of 
the  peculiar  vital  animal  forces. 

It  is  then  by  regarding  the  Animal  and  Vegetable  worlds  as  exhibiting 
a  combination  of  antagonistic  and  dependent  forces  in  the  great  circle 
of  nature,  that  we  shall  best  form  an  idea  of  the  real  differences  that 
exist  between  these  two  kingdoms  of  nature.  Having  said  this  much 
with  regard  to  the  nature  of  the  Animal  Kingdom,  we  shall  now 
proceed  to  consider  some  of  the  methods  which  have  been  employed 
by  naturalists  to  arrange  the  various  members  of  which  it  is  com- 
posed into  groups,  for  the  purpose  of  exhibiting  the  relation  of  one 
animal  to  another,  and  of  facilitating  the  study  of  the  whole. 

In  a  crude  shape,  zoology,  or  the  arrangement  of  animals,  must  have 
been  one  of  the  earliest  sciences  that  forced  itself  upon  the  attention 
of  the  human  mind.  The  very  necessity  for  finding  names  for  the 
more  obvious  divisions  of  living  beings  must  soon  have  produced  a 
classification  into  the  natural  groups  of  Quadrupeds,  Birds,  Fishes, 
and  Insects ;  and  certain  subordinate  sections,  as,  for  instance,  the 
distinction  between  herbivorous  and  carnivorous  beasts,  granivorous 
and  carnivorous  birds,  harmless  and  poisonous  reptiles,  must  have 
followed  as  a  matter  of  course. 

We  have  in  the  Bible,  and  in  the  engraven  and  pictorial  Egyptian 
records,  the  earliest  evidence  of  the  attention  which  had  been  paid  to 
Natural  History  in  general.  The  '  navy  of  Tarshish '  contributed  to 
the  wisdom  of  him  who  not  only  "spake  of  the  trees,  from  the  cedar 
of  Lebanon  even  unto  the  hyssop  that  springeth  out  of  the  wall,"  but 
"also  of  beasts,  and  of  fowl,  and  of  creeping  things,  and  of  fishes" 
(1  Kings  iv.  10);  to  say  nothing  of  numerous  other  passages  showing 
the  progress  that  zoological  knowledge  had  already  made. 

The  Egyptian  records  bear  testimony  to  a  familiarity  not  only  with 
the  forms  of  a  multitude  of  wild  animals,  but  with  their  habits  and 
geographical  distribution. 

Although  it  must  be  admitted  that  Herodotus  was  behind  the 
science  of  his  day  in  physical  knowledge,  he  who,  despising  the 
sneers  of  the  half-learned  at  his  wonderful  stories,  will  bring  to  the 
perusal  of  his  works  a  fair  share  of  scientific  acquirement,  will  find 
many  instances  of  zoological  information  which  have  been  taken  for 
the  mere  tales  of  this  excellent  traveller  and  historian,  but  which 
modern  investigation  has  confirmed.  But  it  is  to  Aristotle,  justly 
termed  the  father  of  natural  history,  that  we  owe  the  first  dawnings 
of  system  founded  on  the  only  sure  basis — the  organisation  or  physio- 
logical character  of  animals. 

Aristotle's  method  was  founded  on  a  division  of  organs,  which  may 
be  arranged,  first,  with  reference  to  natural  groups  {Kara  -yiuos  or  ko.t' 
eiSoj),  Birds  or  Fishes,  for  instance,  which  depend  on  a  similar  structure 
of  parts ;  secondly,  according  to  their  excess  and  defect  (/caS'  virepox h" 
kcu  as,  for  example,  a  division  of  Birds  into  those  with  long 

bills  and  those  with  short  bills ;  those  having  crests  and  those  having 
none ;  thirdly,  according  to  their  analogies  (kcit'  kvaXoyiav) ;  take,  for 
instance,  the  comparison  of  a  hoof  with  a  claw,  the  wing  of  a  bird 
with  the  fore-foot  of  a  quadruped,  a  feather  with  a  scale ;  and,  fourthly, 
according  to  their  situation  (koto  Qeo-iv) ;  take,  for  example,  animals 
which  have  pectoral  mammae  :  man,  apes,  and  elephants ;  and  animals 
which  have  abdominal  mammcc  :  dogs  and  cats. 
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The  writers  who  succeeded  Aristotle,  and  mostly  copied  from  his 
ample  stores  were  :  iElian,  Pliny,  Athenseus,  Albertus  Magnus,  Belon, 
Gesner,  Aldrovandus,  and  Johnston.  Although  some  of  them  recorded 
new  facts  they  did  nothing  to  supply  any  further  arrangement  of  the 
animal  kingdom. 

To  our  countryman  Ray  we  are  principally  indebted  for  the  first 
clear  zoological  method.  That  great  naturalist,  for  originality  and 
comprehensive  philosophical  discernment,  may,  without  hesitation, 
be  placed  next  after  Aristotle  himself. 

The  brilliant  style  of  Buffon  fixed  the  attention  of  the  civilised 
world  upon  the  subject  which  his  eloquence  at  once  rendered  capti- 
vating. A  more  severe  writer  might  have  done  greater  things  for 
natural  history  as  a  science,  but  Buffon  at  once  secured  a  willing 
audience,  and  made  all  Europe  his  class.  To  him  above  all  others 
may  be  conceded  the  merit  of  making  the  subject  decidedly  popular 
at  once  and  for  ever.    The  way  was  thus  prepared  for  Linnaeus. 

In  the  last  edition  of  the  '  Systema  Naturae,'  revised  by  its  great 
author,  the  Animal  Kingdom  is  thus  arranged  : — 
Heart  bilocular,  with  two  auricles,  f  Viviparous   Mammalia. 

Blood  warm,  red.  |_  Oviparous   Birds. 

Heart  unilocular,  with  one  auricle,  f  Arbitrary  lungs   Amphibia. 

Blood  cold,  red.  \  External  gills   Fishes. 

Heart  unilocular,  with  one  auricle.  J  with  auteuu.c   jasecU 

Circulating  fluid    {sanies)  cold,  i  ^  tentaculai.  V(ym^ 

white.  L 

I.  Mammalia. 

Heart  bilocular,  with  two  auricles.  Blood  warm,  red.  Lungs 
respiring  reciprocally.  J aws  incumbent,  covered  :  teeth  inserted  in 
most.  Penis  intrans  viviparas,  lactiferas.  Senses :  Tongue,  Nostrils, 
Eyes,  Ears,  Papilla?.  Covering :  Hairs,  very  sparing  in  the  aquatics. 
Props  (Fulcra) :  Four  feet,  except  in  those  which  are  merely  aquatic, 
in  which  the  posterior  feet  are  conjoined  in  the  fin  of  the  tail.  A  tail 
in  most. 

II.  Birds. 

Heart  bilocular,  with  two  auricles.  Blood  warm,  red.  Lungs 
respiring  reciprocally.  Jaws  incumbent,  naked,  exserted,  toothless. 
Penis  subintrans  absque  scroto  oviparas  crusta  calcarea.  Senses : 
Tongue,  Nostrils,  Eyes,  Ears  without  auricles.  Covering :  Incum- 
bent imbricated  feathers.  Props  :  Two  feet,  two  wings.  Rump  heart- 
shaped. 

III.  Amphibia. 

Heart  unilocular,  with  one  auricle.  Blood  cold,  red.  Lungs 
breathing  arbitrarily.  Jaws  incumbent.  Penes  bini.  Eggs  generally 
membranaceous.  Senses :  Tongue,  Nostrils,  Eyes,  Ears.  Covering  : 
Cutaceous,  naked.    Props  :  Various,  null  in  some. 

IV.  Fishes. 

Heart  unilocular,  with  one  auricle.  Blood  cold,  red.  Gills  external, 
compressed.  Jaws  incumbent.  Penes  nulli.  Eggs  without  albumen. 
Senses  :  Tongue,  Nostrils  ( ? ),  Eyes  (not  ears).  Covering  :  Imbricated 
scales.    Props  :  Natatorial  fins. 

V.  Insects. 

Heart  unilocular.  Sanies  cold.  Spiracles,  lateral  body  pores. 
Jaws  lateral.  Penes  intrantes.  Senses :  Tongue,  Eyes,  Antennas 
on  a  head  without  a  brain  (neither  ears  nor  nostrils).  Covering  : 
Cataphracta,  sustaining  an  osseous  cutis.  Props :  Feet,  Wings  in 
some. 

VI.  Vermes. 

Heart  unilocular,  with  one  ventricle.  Sanies  cold.  Spiracles 
obscure.  Jaws  multifarious.  Penes  varii  Hermaphroditis  Andro- 
gynis.  Senses :  Tentacles  (no  head,  hardly  eyes,  neither  ears  nor 
nostrils.)  Covering :  Calcareous,  or  null  except  spines.  Props : 
Neither  feet  nor  fins. 

This  table  concludes  with  the  following  summary,  which  will  be 
best  given  in  the  original  form  : — 

"  Vivarium  Natural  sic  alit  vi  plicis  formal  Animalia. 

" Mammal ia  pilosa,  in  Terra  gradiuntur,  loquentia.  Aves  plumosse, 
in  aere  volitant,  cantantes.  Amphibia  tunicata,  in  calore,  serpunt, 
sibilantia.  Pisces  squamati,  in  aqua  natant,  popyzantes.  Insecta 
cataphracta,  in  sicco  exsiliunt,  tinnitantia.  Vermes  excoriati,  in 
humido  panduntur,  obmutescentes." 

It  is  impossible  to  enter  into  the  details  of  the  arrangement  of 
Linnaius,  without  being  struck  with  the  comprehensive  views  of  the 
author,  when  the  imperfect  light  that  existed  at  the  time  is  considered. 

The  subject  was  now  taken  up  by  able  hands ;  and  Pallas,  especially 
in  his  anatomy  of  the  Glires,  made  a  great  advance  in  Comparative 
Anatomy.  Among  the  most  active  and  enlightened  labourers  in  this 
department,  our  own  John  Hunter  stands  pre-eminent  in  England  and 
Blumenbach  in  Germany. 

But  the  time  was  now  come  when  a  new  light  was  to  arise ;  and 
George  Cuvier,  guided  by  his  dissections,  became  the  great  leader  of 
his  day.  The  '  Anatomie  Comparce,'  the  '  Ossemens  Fossiles,'  and, 
finally,  the  '  Regne  Animal,'  were  the  results  of  his  acute  and  compre- 
hensive demonstrations.  In  his  hands  Comparative  Anatomy  became 
a  new  power  among  the  dynamics  of  natural  history,  and  by  its  aid  he 
rebuilt  the  extinct  fossil  forms  that  before  his  time  lay  scattered  over 
the  face  of  our  earth  in  wild  and  apparently  inextricable  disorder. 

Well  does  this  extraordinary  man  enunciate  the  valuable  truth,  that 


since  Natural  History  has  taken  Nature  for  the  basis  of  its  distri- 
butions, its  relationship  with  Anatomy  has  become  more  intimate 
"  One  of  these  sciences,"  says  he, ""cannot  take  a  single  step  without 
the  other  profiting  by  it.  The  approximations  which  the  first 
establishes  often  indicate  to  the  other  the  researches  that  ought  to  be 
made."  And  again,  with  equal  truth  he  declares,  that  "the  natural 
history  of  an  animal  is  the  knowledge  of  the  whole  animal.  Its 
internal  structure  is  to  it  as  much  as  its  external  form,  and  perhaps 
more." 

That  Cuvier  practised  what  he  preached  is  evident  from  his  own 
record  of  his  mode  of  proceeding  in  constructing  his  system  : — 

"  I  examined,"  says  he,  "  one  by  one,  all  the  species  which  I  could 
procure;  I  associated  those  which  did  not  differ  from  each  other, 
except  in  size,  colour,  or  the  number  of  some  parts  of  little  importance, 
and  on  these  materials  founded  what  I  have  called  a  sub-genus. 

"  Whenever  I  could,  I  dissected  at  least  one  species  of  each  sub- 
genus ;  and  if  those  to  which  the  scalpel  could  not  be  applied  be 
excepted,  there  exist  in  my  book  very  few  groups  of  this  degree,  of  the 
organs  of  which  I  cannot  produce  at  least  some  considerable  portion." 

As  in  this  work  the  various  articles  on  the  Animal  Kingdom  will 
be  generally  given  subordinate  to  the  great  divisions  indicated  by 
Cuvier,  we  have  added  in  the  following  page  his  arrangement  in  a 
tabular  form. 

The  following  are  the  distinguishing  characters  of  the  great  divisions 
of  this  arrangement  : — 

Vertebrate  Animals  {Animalia  vaicbrala.) — They  have  all  red  blood, 
a  muscular  heart,  a  mouth  furnished  with  two  jaws  placed  one  either 
before  or  above  the  other,  distinct  organs  of  sight,  hearing,  smell,  and 
taste,  situated  in  the  cavities  of  the  face ;  never  more  than  four  limbs, 
the  sexes  always  separated,  and  a  very  similar  distribution  of  the 
medullary  masses  and  of  the  principal  branches  of  the  nervous  system. 
On  examining  each  of  the  parts  of  this  great  series  of  animals  more 
closely,  there  may  always  be  detected  some  analogy  even  in  those 
species  which  are  most  remote  from  one  another ;  and  the  gradations 
of  one  single  plan  may  be  traced  from  man  to  the  last  of  fishes. 

In  the  second  form  there  is  no  skeleton,  the  muscles  are  attached 
only  to  the  skin,  which  constitutes  a  soft  contractile  envelope,  in 
which  in  many  species  are  formed  stony  plates  called  shells,  the  pro- 
duction and  position  of  which  are  analogous  to  that  of  the  mucous 
body ;  the  nervous  system  is  contained  within  this  general  envelope 
together  with  the  viscera,  and  is  composed  of  several  scattered 
masses,  connected  by  nervous  filaments,  and  of  which  the  principal 
placed  over  the  oesophagus  beara  the  name  of  brain.  Of  the  four 
senses,  the  organs  of  those  of  taste  and  vision  only  can  be  distinguished, 
the  latter  of  which  are  even  frequently  wanting.  A  single  family 
alone  presents  organs  of  hearing.  There  is  always,  however,  a  complete 
system  of  circulation,  and  particular  organs  for  respiration.  Those 
of  digestion  and  of  the  secretions  are  little  less  complicated  than  in 
the  vertebrated  animals.  We  will  distinguish  the  animals  of  this 
second  form  by  the  appellation  of 

Molluscous  Animals  {Animalia  Mollusca.) — Although  the  general 
plan  of  their  organisation  is  not  so  uniform,  as  regards  the  external 
configuration  of  the  parts  as  that  of  the  vertebrates,  there  is  always  an 
equal  degree  of  resemblance  between  them  in  the  essential  structure 
and  the  functions. 

The  third  form  is  that  observed  in  insects,  worms,  &c.  Their 
nervous  system  consists  of  two  long  cords  running  longitudinally 
through  the  abdomen,  dilated  at  intervals  into  knots  or  ganglions. 
The  first  of  these  knots  placed  over  the  oesophagus,  and  called  brain, 
is  scarcely  any  larger  than  those  which  are  along  the  abdomen,  with 
which  it  communicates  by  filaments  that  encircle  the  oesophagus  like 
a  collar.  The  envelope  of  their  trunk  is  divided  by  transverse  folds 
into  a  certain  number  of  rings,  of  which  the  teguments  are  sometimes 
hard,  sometimes  soft,  but  to  the  interior  of  which  the  muscles  are 
always  attached.  The  trunk  often  bears  on  its  sides  articulated  limbs, 
but  is  frequently  unfurnished  with  them.  We  will  bestow  on  these 
animals  the  term 

Articulate  Animals  {Animalia  Articulator.) — It  is  among  these  that 
the  passage  is  observed  from  the  circulation  in  closed  vessels  to  nutri- 
tion by  imbibition,  and  the  corresponding  transition  from  respiration 
in  circumscribed  organs  to  that  effected  by  tracheal  or  air-vessels  dis- 
tributed through  the  body.  The  organs  of  taste  and  vision  are  the 
most  distinct  in  them,  a  single  family  alone  presenting  that  of  hearing. 
Their  jaws,  when  they  have  any,  are  always  lateral. 

Lastly,  the  fourth  form,  which  embraces  all  those  animals  known 
under  the  name  of  Zoophytes,  may  be  designated 

Radiate  Animals  {Animalia  Radiata.) — In  all  the  preceding,  the 
organs  of  sense  and  motion  are  arranged  symmetrically  on  the  two 
sides  of  an  axis.  There  is  a  posterior  and  an  anterior  dissimilar  face. 
In  this  last  division,  they  are  disposed  as  rays  round  a  centre ;  and  this 
is  the  case  even  when  they  consist  of  but  two  series,  for  then  the  two 
faces  are  alike.  They  approximate  to  the  homogeneity  of  plants,  having 
no  very  distinct  nervous  system,  nor  organs  of  particular  senses  :  there 
can  scarcely  be  perceived  in  some  of  them  the  vestiges  of  a  circula- 
tion; their  respiratory  organs  are  almost  always  on  the  surface  of  the 
body ;  the  greater  number  have  only  a  sac  without  issue  for  the  whole 
intestine ;  and  the  lowest  families  present  only  a  sort  of  homogeneous 
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Class  I. 
MAMMALIA, 
including  Eight  Orders. 


Class  II. 
AVES, 
including  Six  Orders. 


Class  III. 
REPTILA, 
including  Four  Orders. 
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Class  I. 
CEPHALOPODA, 
having  One  Order. 
Class  II. 
PTEROPODA, 
having  One  Order. 


Class  III. 
GASTEROPODA, 
including  Nine  Orders 


Class  IV. 
ACEPHALA, 
including  Two  Orders. 

Class  V. 
BRACHIOPODA, 
having  One  Order 

Class  VI. 
CIRRHOPODA, 
having  One  Order. 

Class  I. 
ANNELIDA, 
including  Three  Orders. 
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Compound  eyes 
placed  on  pedicles 
and  moveable. 

Eyes  sessile  and 
immoveable. 


Section  II.  c 

Entomostracia,  « 

divided  into  Two  Orders.  1 

Class  III.  ( 

ARACHNIDA,  -I 

including  Two  Orders.  (. 


Class  IV. 
INSECTA, 
including  Twelve  Orders. 


Class  I. 
ECHINODERMA, 
including  Two  Orders. 

Class  II. 
INTESTINA, 
including  Two  Orders. 

Class  III. 
ACALEPHA, 
including  Two  Orders. 

Class  IV. 
POLYPI, 
including  Three  Orders. 

Class  V. 
INFUSORIA, 
including  Two  Orders 


II.  Quadrumana 

Chimpanzee. 

III.  Carnivora 

Hyama. 

IV.  Rodentia 

Rat. 

V.  Edentata 

AiTnadillo. 

VI.  Pachydermata 

Hog. 

VII.  Ruminantia 

Cow. 

VIII.  Cetacea 

Whale. 

I  Rapaccs 

Hawk 

II.  Passeres 

Swallow. 

HI.  Scansores 

Woodpecker. 

IV.  Gallime 

Cock. 

V.  Grallai 

Heron. 

VI.  Palmipedes 

Duck. 

I.  Ohelonia. 

1  ortoisCt 

II.  Sauria 

Lizard. 

III.  Ophidia 

Snake. 

IV.  Batrachia 

I.  Acanthopterygii 

Sword-Fish. 

II.  Abdoiuinales. 

Salmon. 

III.  Sub-brachiati 

Whiting. 

IV.  Apodes 

Eel. 

V.  Lophobrancliii 

Hippocampus. 

VI.  Plectognathi 

Sun-Fish. 

VII.  Stunones 

Sturgeon. 

VIII.  Selacbii 

Ray. 

IX.  Cyclostomi 

Lamprey. 

I.  Cephalopoda 

Nautilus. 

I.  Pteropoda  * 

Clio  australis. 

I.  Pulmnnia 

Snail. 

II.  Nudibranchia 

Glaucns. 

III.  Infei'obranchia 

Linguella. 

IV.  Tectibranehia 

Bursatella. 

V.  Heteropoda 

Carinaria. 

VI.  Pectinibranchia 

W  he  11c. 

VII.  Tubulibrancliia 

Vermetus. 

VIII.  Scutibranchia 

The  Sea-Ear. 

IX.  Cyclobranchia 

Chiton. 

I.  Testacoa 

Oyster. 

II.  Acephala 

Ascidia. 

I.  Brachipoda 

Lingula  Anatina. 

I.  Cirrhopoda 

Barnacle. 

I.  Tubicola 

Amphitrita. 

II.  Dorsibrancliia 

Amphiuomro. 

III.  Abranchia 

Leech. 

I.  Decapoda 

Gebia  stellata. 

II.  Stomapoda 

Phyllosoma. 

III.  Amphipoda 

Gammarus. 

IV.  Lremodipoda 

Whale-Louse. 

V.  Isopoda 

Anilocra. 

VI.  Branchiopoda 
VII.  Pcecilopoda 

I.  Pulmonata 
II.  Trachearia 

I.  Myriapoda 
II.  Thysanoura 

III.  Parasita 

IV.  Suctoria 
V.  Coleoptera 

VI.  Orthoptera 
VII.  Hemiptera 
VIII.  Neuroptera 
IX.  Hymenoptera 

X.  Lepidoptera 

XI.  Rhipiptera 
XII.  Diptera 

I.  Pedicellata 
II.  Echinodernia 

I.  Cavitaria 
II.  Parenchyma 


Branchipus  (Cancer  stagualis)  ? 
Dichelestium. 


Phrynus.  (Spider.) 
Phalangium. 

Centipede. 

Velvet  Spring-Tail. 

Louse. 

Flea. 

Beetle. 

Grasshopper. 

Aphis. 

Ant-Lion. 

Ichneumon-Fly. 

Moth. 

Xenos. 

Gnat. 

Star-Fish. 
Sipunculus. 

Cerebratula.  (Filaria.) 
Pianaria  cornuta. 


I.  Acalepha  (simple)  Medusa. 
II.  Hydrostatica  Diphyes. 


I.  Actinia 
II.  Gelatinnsa 
III.  Corallina 

I.  Rotifera 
II.  Uomogenea 


Green  Actinia. 

Cristatella. 

Coral. 

Wheel  Animalcule. 
Globe  Animalcule. 


pulp  endowed  with  motion  and  sensi- 
bility. Since  the  time  of  Cuvier  con- 
siderable advances  have  been  made, 
especially  in  our  knowledge  of  \he 
lower  forms  of  invertebrate  animals, 
and  many  of  his  orders  have  been 
broken  up  and  considerably  modified. 

At  the  time  that  Cuvier  was  working 
at  his  arrangement,  and  almost  con- 
temporaneously with  a  similar  move- 
ment in  botany,  some  of  the  more 
imaginative  and  philosophic  minds 
began  to  perceive  analogies  in  organs 
and  parts  of  the  animal  frame,  which 
previously  had  only  been  regarded 
under  their  distinct  or  individual  rela- 
tions. The  close  connection  between 
the  brilliant  generalisations  of  this 
nature  which  first  made  comparative 
anatomists  acquainted  with  the  bones 
of  the  cranium  and  the  essential  re- 
semblances, or  homologies,  as  they 
are  termed,  of  the  component  elements 
of  a  vertebra  under  their  varied  forms, 
for  the  special  purposes  of  the  indi- 
vidual, is  too  closely  connected  with 
similar  researches  after  resemblance 
and  analogies  in  zoology  to  be  omitted 
in  the  present  sketch  of  the  history 
of  that  science.  Gothe,  the  founder 
of  morphology,  or  the  doctrine  of 
organic  analogies  in  plants,  also  made 
the  first  step  in  the  advancement  of 
similar,  or,  as  they  have  been  termed, 
transcendental  views,  in  the  anatomy 
of  animals.  The  poet's  discovery  of 
the  intermaxillary  bones  in  man,  the 
first  fruits  of  this  essentially  syntheti- 
cal mode  of  studying  organised  beings, 
has  been  succeeded  by  many  similar 
brilliant  appreciations  of  true  analogies 
by  his  successors  Okeu  and  Geofiiuy, 
and  the  disciples  of  their  school,  which 
have  more  than  compensated  for  the 
less  substantial  results  of  exuberant 
imaginations,  which  have  too  often  had 
the  effect  of  deterring  the  sober  student 
of  nature  from  digesting  the  works  of 
authors  from  which  valuable  informa- 
tion is  to  be  obtained. 

Germany  and  the  Netherlands  have 
reason  to  be  proud  of  the  names  of 
Illiger,  Temminck,  Wagler,  Lichten- 
stein,  and  Eiippell. 

In  our  own  country  and  time,  the 
Quinary  System  has  been  brought 
forward  and  applied  by  one  of  our 
most  accomplished  zoologists  in  his 
'  Horse  Entomologicse,'  'Annulosa 
Javanica,'  his  '  Remarks  on  the  Com- 
parative Anatomy  of  certain  Birds  of 
Cuba,'  in  the  16th  vol.  of  the  'Trans- 
actions of  the  Linnaean  Society,'  and 
his  '  Illustrations  of  the  Annulosa  of 
South  Africa,'  forming  part  iii.  of  Dr. 
Andrew  Smith's  valuable '  Illustrations 
of  the  Zoology  of  South  Africa.' 

Mr.  MacLeay  brought  to  bear  on 
this  subject  a  comprehensive  know- 
ledge of  natural  history,  much  learning, 
and  the  close  astute  reasoning  of  a 
mind  of  no  ordinary  powers.  The 
system  has  been  applied  in  this  country, 
by  Mr.  Vigors,  to  the  Birds,  and  by  Mr. 
Bennett,  to  the  Mammalia  and  Fishes. 
With  certain  modifications  it  has  been 
applied,  by  Mr.  S  wainson,  to  the  Animal 
Kingdom  generally,  who,  in  his  ar- 
rangement in  the  several  volumes  of 
the  'Cabinet  Cyclopredia'  written  by 
him,  has  however  left  out  Man.  On 
the  continent  the  Quinary  System  has 
never  found  favour,  and  it  has  now  few 
if  any  followers  in  this  country. 

The  sciences  of  Zoology  and  Com- 
parative Anatomy  have  been  studied 
in  England,  since  the  time  of  Cuvier, 
with   great    assiduity  and  success. 
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Amongst  the  most  successful  cultivators  of  these  sciences  is  Professor 
Owen,  who,  in  his  courses  of  lectures  as  Hunterian  professor  at  the 
Royal  College  of  Surgeons,  and  in  his  published  works,  has  done  much 
for  then-  advancement.  In  his  application  of  comparative  anatomy 
to  the  explanation  of  the  structure  of  extinct  animals,  he  has  been 
scarcely  less  successful  than  Cuvier,  as  his  works  on  '  Fossil  Mammals,' 
'  Birds  and  Reptiles  of  Great  Britain,'  and  his  papers  on  the  '  Dinornis,' 
the  'Mylodon,'  and  'Glyptodon'  testify.  He  has  also  successfully 
applied  the  principles  of  the  transcendental  anatomists  to  the  eluci- 
dation of  the  structure  of  the  vertebrate  skeleton  in  his  work  on  the 
'Homologies  of  the  Skeleton  of  the  Vertebrata.'  Added  to  his  great 
powers  of  generalisation,  he  possesses  great  industry,  and  his  lecture 
on  'Comparative  Anatomy,'  his  'Odontography,' and  multitudinous 
papers,  bear  witness  that  there  is  scarcely  any  department  of  our 
knowledge  of  the  animal  kingdom,  that  does  not  bear  the  marks  of 
his  genius.  Dr.  J.  E.  Gray,  as'head  of  the  Zoological  department  of 
the  British  Museum,  has  contributed  largely  to  our  knowledge  of 
animal  forms.  His  papers  in  the  Magazines  and  Transactions  of  scien- 
tific societies  amount  to  nearly  500  separate  contributions.  The 
works  of  Gould  have  contributed  greatly  to  our  recent  knowledge 
of  birds.  Edward  Forbes  has  most  industriously  laboured  at  the 
Marine  Zoology  of  the  British  Islands,  and  his  works  on  the  '  Star- 
Fishes;'  the  'Naked-Eyed  Jelly-Fishes,'  and  the 'Mollusca  of  Great 
Britain,'  have  contributed  greatly  to  extend  our  knowledge  of  these 
families  ;  whilst  his  researches  on  the  distribution  of  marine  animals 
in  depth,  have  given  a  new  direction  to  geological  inquiries.  To 
Professor  Bell,  Mr.  Yarrell,  Dr.  Johnston,  and  Dr.  Baird,  zoology 
is  greatly  indebted  for  their  works  on  the  '  Mammalia,'  '  Birds,' 
'Reptiles,'  'Fishe3,'  and  '  Crustacea, '  of  the  British  Islands.  The 
natural  history  catalogues  of  the  British  Museum  contain  descriptions 
of  many  new  species,  especially  that  devoted  to  the  various  forms 
of  Zoophytes,  and  which  has  been  undertaken  by  Mr.  Busk.  One  of  the 
greatest  contributions  ever  made  to  our  knowledge  of  shells,  has  been 
the  collection  made  by  Mr.  Cuming,  who  is  now  resident  in  London. 
We  ought  also  to  mention  the  labours  of  Mr.  Darwin  on  the  family 
of  Cirripedes,  the  Sea-Acorns,  and  Barnacles.  The  voyages  of  Belcher, 
Stanley,  Kellert,  Ross,  Fitzroy,  and  others  have  added  greatly  to  the 
number  of  animal  forms. 

The  '  Marine  Vivarium,'  recently  formed  at  the  Zoological  Gardens, 
Regent's  Park,  London,  will  afford  great  assistance  in  the  study  of  the 
organisation  and  habits  of  fishes  and  of  marine  invertebrate  animals. 
Here  may  be  seen,  through  the  walls  of  glass  tanks,  in  miniature 
oceans  of  sea-water,  the  daily  life  of  lobsters,  crabs,  and  shrimps 
(Crustacea),  of  sea-urchins  (Echinidce),  of  star-fishes  (Asterias,  Stel- 
leridians),  of  the  beautiful  sea-anemones,  or  animal-flowers  (Actinidce), 
of  sea-mice  (Annelida)  and  sea-eggs,  of  barnacles  and  sea-acorns 
(Citi'ipeda),  and  many  others. 

(Those  who  would  study  the  subject  of  the  general  arrangement  of 
the  Animal  Kingdom,  are  referred  to  the  following  works : — Cuvier, 
Mgne  Animal;  Owen,  Lectures  on  Comparative  Anatomy;  Grant 
Comparative  Anatomy  ;  Patterson,  Zoology  for  Schools  ;  Rymer  Jones, 
Outlines  of  the  Animal  Kingdom;  Milne-Edwards,  Elcmensde  Zoologic; 
Carpenter,  Principles  of  Physiology.)   [See  Supplement.] 

ANIMA'LCULES,  in  Zoology,  is  the  name  which  has  been  applied 
to  small  animals  of  various  classes,  which  cannot  be  distinctly  seen 
without  the  use  of  a  microscope,  as  the  minute  radiate  animal  of  the 
coral,  the  worms  found  in  paste,  vinegar,  and  vegetable  infusions,  or 
the  smaller  crustacea  found  in  pools,  as  the  Monoculi.    [Infusoria  ; 

POLYGASTRICA  ;  ROTIFERA.] 

ANKERITE,  a  mineral  found  at  Salzburg,  in  the  Alps,  and  other 
parts  of  the  world,  consisting  of  the  carbonates  of  lime,  magnesia,  iron, 
and  manganese  in  the  following  proportions: — Carbonate  of  Lime,  5 I'll ; 
Carbonate  of  Magnesia,  25 '7;  Carbonate  of  Iron,  20"0;  Carbonate  of 
Manganese,  3'0.  -  It  occurs  crystallised,  and  its  primary  form  is  a 
rhomboid.  The  cleavage  is  parallel  to  the  primary  planes.  The 
colour  is  white  or  yellow,  or  brownish. 

ANNE'LIDA  (Cuvier),  an  extensive  division  or  class  of  animals, 
established  by  modern  naturalists  partly  at  the  expense  of  Linnaeus's 
heterogeneous  class  of  Worms  ( Vermes).  It  was  Baron  Cuvier  who 
in  1802  first  proposed  to  distinguish  the  Annelida  as  a  class,  chiefly 
on  account  of  their  blood  being  of  a  red  colour,  as  in  the  leech,  and 
circulating  by  means  of  a  double  system  of  complicated  blood-vessels. 

The  name  is  derived  from  the  Latin  word  annulus,  a  ring,  because 
the  animals  arranged  under  this  division  always  have  their  bodies 
formed  of  a  great  number  of  small  rings,  as  in  the  earth-worm.  Their 
external  covering,  or  skin,  is  soft  and  pliable  ;  and  their  bodies,  having 
no  bony  skeleton,  are  soft,  and  in  general  more  or  less  of  a  cylindrical 
form. 

The  Annelida  are  for  the  most  part  oviparous,  but  the  leeches  and 
earth-worms  deposit  what  are  termed  capsules,  or  membranous 
cocoons,  containing  many  embryo  young. 

There  is  little  variety  in  their  mode  of  life.  Some  live  in  fresh  and 
others  in  salt  water ;  and  others,  like  the  Hair- Worm  (Gordius),  are 
amphibious.  Some  species  construct  tubes  in  the  interior  of  stones, 
or  in  shells,  which  they  perforate,  or  in  madrepores.  Some  species 
Igain  form  calcareous  cases,  or  cement  around  them  various  foreign 
Substances,  particularly  sand.  The  sedentary  species  are  timid,  and 
when  taken  from  their  retreats  can  neither  escape  nor  defend  them- 


selves. The  Errantia,  on  the  other  hand,  are  frequently  very  nimble, 
and  can  defend  themselves  well  by  means  of  their  bristles. 

Although  manifestly  a  low  group  of  the  Articulate  sub-kingdom  to 
which  they  belong,  Cuvier  was  so  led  away  by  the  importance  he 
attached  to  their  possessing  red  blood,  that  in  his  latest  edition  of  the 
'  Regne  Animal '  he  placed  them  at  the  head  of  the  Articulate  scries, 
above  the  Crustacea,  the  Arachnida,  and  the  Insects.  A  very  cursory 
examination  would  suffice  to  show  that  the  Annelida  represent  the 
caterpillar  or  larval  condition  of  the  insects,  and  could  hardly  be 
regarded  as  higher  in  organisation  than  the  perfected  insect. 

The  body  of  the  Annelide  is  long  and  soft,  and  divided  into  a 
number  of  segments  which  agree  in  having  the  same  form  and  nearly 
the  same  size  throughout.  In  the  lower  forms,  the  first  segment  is 
not  modified  sufficiently  to  demand  the  name  of  a  head ;  but  in  the 
higher  forms  it  assumes  the  character  of  a  head,  and  has  organs 
adapted  to  the  performance  of  cephalic  functions. 

In  the  most  imperfect  Annelides  the  organs  of  motion  are  suctorial 
disks  such  as  are  seen  in  the  Trematode  worms  amongst  the  Entozoa. 
As  we  ascend,  hairs  or  hooks  project  from  the  lateral  segments,  as  in 
the  Earth- Worm.  In  others,  bundles  of  hairs  on  each  side  take  the 
place  of  locomotive  members,  as  in  Aphrodita.  These  bristles  or 
bundles  of  hairs  act  as  their  weapons  of  attack  and  defence,  and  they 
are  generally  sharp  or  barbed  to  assist  in  that  office. 

The  nervous  system  of  the  Annelides  presents  a  great  advance  on 
that  of  the  class  immediately  below  them,  the  White-Blooded  Parasitic 
Worms.  It  embraces  a  double  central  cord  or  chain  of  small  ganglia 
passing  from  one  end  of  the  body  to  the  other.  Most  of  the  species 
are  provided  with  ocelei  or  fixed  eyes,  and  the  cephalic  segment  is 
furnished  with  soft  cylindrical  tentacles  which  have  been  called 
'  antenna:.'  These  are  undoubtedly  organs  of  touch,  but  they  differ 
structurally  from  the  antennae  of  insects  in  the  absence  of  joints.  The 
mouth  is  seated  at  the  lower  surface  of  the  head,  and  in  some  species 
there  is  also  a  trunk  or  proboscis  which  the  creature  has  the  power 
of  pulling  in  at  will,  and  lateral-curved  horny  jaws.  The  alimentary 
canal  is  generally  straight;  in  some  species  quite  simple,  in  others 
having  lateral  pouches.  The  anal  orifice  is  situated  above  and  at  the 
lower  end  of  the  body.  The  blood  varies  in  its  degree  of  redness, 
being  sometimes  very  pale,  at  other  times  of  a  greenish  hue.  It  has 
no  visible  corpuscles,  molecules,  or  cells  whatever.  There  is  no  dis- 
tinction into  venous  and  arterial.  The  circulating  system  is  very 
simple,  consisting  of  a  dorsal  and  ventral  vessel  with  lateral  branches 
passing  to  the  tegumentary  system,  the  peritoneal  and  branchial 
systems.  In  the  dorsal  trunk  the  blood  flows  from  the  tail  towards 
the  head,  and  in  the  ventral  trunk  from  the  head  towards  the  tail. 

The  respiratory  system  is  in  some  of  the  Annelides  adapted  for 
obtaining  oxygen  from  the  air,  and  in  the  rest  through  the  medium 
of  water.  The  branchial  organs  or  gills  by  which  the  blood  is  aerated 
in  the  water  are  situated  externally,  and  vary  much  in  position. 

These  are  the  general  features  in  the  anatomical  structure  of  the 
Annelides.  They  exhibit  great  variety  in  their  passage  from  the 
lowest  to  the  highest  forms.  They  are  divided  by  Milne-Edwards, 
who,  after  Cuvier,  has  given  this  family  most  attention,  into  four 
orders  : — 

1.  The  Dorsibranchiatce  or  Errantcs,  including  the  Sea-Centipedes 
and  Sea-Mice. 

2.  The  Tubicola',  which  include  those  that  live  in  tubes,  as  the 
Scrpula. 

3.  The  Tcrricoke,  inhabiting  the  earth,  including  the  Common  Earth- 
Worm. 

4.  The  Suctoria',  with  suctorial  disks,  as  the  Leech. 

The  order  Dorsibranchiatce  is  named  from  the  attachment  of  the 
respiratory  organs  to  the  dorsal  surface  of  the  body,  along  the  whole 
or  the  greater  portion  of  the  length.  All  the  species  belonging  to  it 
are  aquatic  and  worm-like.  They  are  active  m  their  crawling,  and 
swim  with  facility.  On  account  of  this  last  faculty  Milne-Edwards 
has  called  them  Errantes,  to  distinguish  them  from  the  next  family, 
which  are  characterised  by  opposite  habits.  Their  head  is  distinct 
from  their  trunk.  They  are  furnished  with  two  pairs  of  rudimentary 
eyes.  The  body  is  sometimes  very  long,  as  in  the  case  of  the  tropical 
Nereids.  [Nereis.]  It  has  however  in  the  Sea-Mice  considerable 
breadth.  This  genus,  the  Aphrodita  of  Linna;us,  may  be  taken  as  the 
type  of  the  order. 

Cuvier  remarks  that  this  genus  is  easily  recognised  among  the 
Dorsibranchiate  Annelides  by  the  two  longitudinal  rows  of  wide  mem- 
branous scales  which  cover  the  back,  and  under  which  are  hidden  their 
branchial,  in  the  form  of  small  fleshy  crests.  Their  body  is  generally 
flattened  in  form,  and  shorter  and  wider  than  it  is  in  the  other 
Annelides.  Their  very  thick  and  muscular  oesophagus  is  capable  of 
being  extruded  like  a  proboscis.  They  have  an  unequal  intestine, 
furnished  on  each  side  with  a  great  number  of  branched  caeca,  the 
extremities  of  which  go  to  fix  themselves  between  the  bundles  of 
bristles  that  serve  for  feet. 

Savigny's  Halithcecc  consist  of  those  which  have  three  tentacles,  and 
between  them  a  very  small  crest ;  they  are  without  jaws. 

Example,  Halithcca  aculcata  (Aphrodita  aculcata,  Linn.),  the  Sea- 
Mouse. 

This  is  a  very  beautiful  animal,  and  most  superbly  coloured.  It  is 
oval,  6  or  8  inches  long,  and  2  or  3  inches  wide.   The  scales  of  the  back 
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are  covered  and  hidden  by  a  kind  of  flocky  down,  like  tow,  which 
springs  upon  the  sides,  and  from  which  iaaue  groups  of  strong  spines, 
that  pierce,  in  part,  the  flocky  covering,  and  bundles  of  flexuous 
bristles,  glittering  like  gold,  and  changing  into  all  the  colours  of  the 
rainbow.  Cuvier  says,  and  without  exaggeration,  that  they  do  not 
yield  in  beauty  either  to  the  plumage  of  the  humming-birds  or  to  the 
most  brilliant  precious  stones.  Lower  down  is  a  tubercle,  out  of  which 
come  spines,  in  three  groups,  and  of  three  different  sizes,  and  finally 
a  fleshy  cone.  There  are  40  of  these  tubercles  on  each  side,  and 
between  the  first  two  are  two  small  fleshy  tentacles.  There  are  15 
pairs  of  scales,  which  are  wide  and  sometimes  puffed  up,  on  the  back, 
and  15  small  branchial  crests  on  eaoh  side. 


Prickly  Sea-Mouse  (Aphrodita  acuhata). 
a,  ventral  view  ;  6,  dorsal  and  lateral  view. 

Some  of  the  Halithcece  (Ralithees  Hermiones,  Sav.)  have  no  flocky 
down  upon  the  back,  and  such  is  Aphrodita  Hystrix  (genus  Hermione, 
De  Blainv.). 

The  genus  Polynoe,  Sav.  (Eumolpe,  Oken),  is  another  subdivision. 
This  genus  has  flocky  covering  on  the  back ;  the  tentacles  are  5  in 
number,  and  their  proboscis  is  furnished  with  horny  and  strong  jaws. 
Polynoe  kevis  is  an  example. 

Then  there  are  the  genera  Sigalion  and  Acoetcs  of  Messrs.  Audouin 
and  Milne-Edwarda. 

The  first  of  these  is  more  elongated  in  form  than  the  other 
Aphvoditce  ;  it  has  cirrhi  on  all  the  feet.    Such  is  Sigalion  Mathildw. 

The  second  has  cirrhi,  which  alternate  with  the  elytra  (as  the  two 
rows  of  membranous  scales  which  cover  the  back  are  somewhat  oddly 
called,  the  term  being  already  applied  to  the  horny  external  wings  of 
coleopterous  insects),  in  great  length  ;  their  jaws  are  stronger  and 
better  toothed.  There  is  a  large  species  at  the  Antilles  which  inhabits 
a  sheath  or  pipe  of  the  consistence  of  leather. 

Here  Cuvier  places  his  Chmtopterus,  which  has  a  mouth  devoid  of 
jaws  and  proboscis,  furnished  above  with  a  lip,  to  which  are  attached 
two  very  small  tentacula.  Then  comes  a  disk  with  nine  pairs  of  feet, 
then  a  pair  of  long  bristly  bundles,  like  two  wings.  The  branchiae,  in 
the  form  of  plates,  are  attached  rather  below  than  above,  and  are 
placed  along  the  middle  of  the  body. 

Example,  Chmtopterus  pergamentaceus.  This  is  8  or  10  inches  long, 
and  inhabits  a  pipe  of  the  substance  of  parchment,  in  the  seas  of  the 
West  India  Islands. 

The  nervous  system  is  more  highly  developed  in  the  Dorsibranchiate 
Annelides  than  in  the  other  orders.  It  consists  of  a  double  chain  of 
ganglia,  but  the  latter  are  larger  generally,  and  the  cephalic  more  fully 
developed,  to  accord  with  their  organs  of  special  sense.  There  are 
also  observable  nerves  and  ganglia  destined  to  supply  the  digestive 
and  respiratory  organs. 

Although  the  Dorsibranchiata  are  so  highly  developed,  they  never- 
theless many  of  them  retain  the  power  of  regenerating  portions  of 
their  body  which  may  be  broken  off ;  and  in  certain  species  which 
divide  spontaneously  a  whole  animal  is  formed  from  parts  that  are 
separated.  In  this  respect  they  are  related  to  the  lower  vermiform 
animals  included  in  the  Entozoa.  [Entozoa.] 

The  Tubicolce  are  characterised  by  having  their  branchiae  in  the 
form  of  plumes,  or  of  small  arborisations,  attached  to  the  head  or  on 
the  anterior  part  of  the  body  ;  and  nearly  all  inhabit  tubes. 

Of  those  which  inhabit  tubes,  some  form  a  calcare6us  homogeneous 
one,  resulting  probably  from  their  transudation,  like  the  shells  of  the 


mollusca,  but  they  do  not  adhere  to  it  by  means  of  muscles  ;  others 
construct  a  tube  by  agglutinating  grains  of  sand,  fragments  of  shells, 
or  particles  of  sand,  by  means  of  a  membrane  which  they  doubtless 
secrete  also ;  there  are  others  again  whose  tube  is  entirely 
membranous  or  horny.    ('  Regno  Animal.') 

To  the  first  category  belongs  the  genus  Serpula.  The  species  of 
this  genus  are  the  Tayaux  de  Met  of  the  French,  and  their  twisting 
calcareous  tubes  cover  stones,  shells,  and  other  submarine  bodies.  The 
section  of  these  tubes  is  sometimes  round  and  sometimes  angular, 
according  to  the  species. 

Cuvier  describes  the  animal  as  having  a  body  composed  of  a  great 
number  of  segments  ;  its  anterior  part  enlarged  into  a  disk,  armed  on 
each  side  with  many  bundles  of  stiff  bristle-like  appendages,  and  on 
each  side  of  the  mouth  a  plume  of  branchiae  in  the  form  of  a  fan, 
ordinarily  tinted  with  vivid  colours.  At  the  base  of  each  plume  is  a 
fleshy  filament ;  and  one  of  the  two,  that  to  the  right  or  left 
indifferently,  is  always  prolonged  and  dilated  at  its  extremity  into  a 
disk  of  different  configuration,  which  serves  as  an  operculum,  and 
closes  the  aperture  of  the  tube  when  the  animal  retires  within  it. 
Cuvier  further  observes  that  as  the  most  common  species  has  this 
disk  in  the  form  of  a  funnel,  some  naturalists  have  mistaken  it  for  a 
proboscis  ;  but  it  is  not  pierced ;  and  the  other  species  have  it  more 
or  less  of  a  club-shape. 

The  number  of  species  of  Serpula  (Lam.),  admitted  into  the  last 
edition  of  '  Animaux  sans  Vertebres,'  is  60  recent  and  fossil ;  and 
M.  Milne-Edwards  adds  many  more  at  the  end  of  the  genus  ;  but  he 
observes  that  very  little  is  known  of  the  specific  differences  presented 
by  these  animals,  and  that  many  of  the  living  and  all  of  the  fossil 
species  are  characterised  in  a  very  doubtful  manner.  The  fossils  are 
said  to  be  found  in  the  Tertiary,  Green-Sand,  Chalk  (environs  of 
Munster  and  Maastricht),  Lias,  and  Oolite  beds,  &c.  Mr.  Lea 
describes  a  species,  Serpula  omata,  from  the  Tertiary  of  Alabama 
(Claiborne  Beds). 

Dr.  Fitton  records  14  named  species  and  two  uncertain  species  from 
the  strata  below  the  chalk,  ranging  from  the  Upper  Green-Sand  to  the 
Kimmeridge  Clay. 

Sir  Roderick  Murchison  notices  Serpulites  and  Spirorbu  in  the 
Silurian  rocks,  Serpidites  longissimus  in  the  upper  Ludlow  Rock,  and 
Spirorbis  tenuis  in  the  lower  Ludlow  Rock,  and  in  the  Wenlock 
Limestone.  He  also  records  the  presence  of  Serpula  (Serpula 
omplialo'idcs,  Goldf.)  in  the  Devonian  Rocks  of  Russia. 

Example,  Serpula  contortiiplicata.  The  tubes  of  this  Serpula  are 
round,  twisted,  and  about  three  lines  in  diameter.  Its  operculum  is 
funnel-shaped,  and  its  branchiae  are  often  of  a  beautiful  red,  or 
variegated  with  yellow  and  violet.  It  quickly  covers  vases,  bottles,  or 
other  objects  thrown  into  the  sea. 

Locality. — The  Mediterranean  and  European  Seas. 


Serpula  contortiiplicata. 


In  other  species,  as  for  instance  of  the  genus  Galcolaria,  Lam.,  the 
operculum  is  flat  and  beset  with  points. 

Cuvier  notices  another  species  from  the  Antilles  (Serpula  gigantea, 
Pallas),  which  lives  among  the  madrepores,  and  whose  tube  is  often 
surrounded  by  their  masses.  Its  branchire  are  rolled  into  a  spiral  form 
when  they  re-enter ;  and  its  operculum  is  armed  with  two  small 
branched  horns,  like  the  antlers  of  a  stag.  This  species  is  the  Terebella 
bicornii,  'Abbild.  Berl.  Schr.'  is.  iii.  4 ;  Actinia,  or  Animal  Flower, 
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Home,  '  I.ect.  on  Comp.  Anat.'  ii.  pi.  1.  Upon  this  spiral  rolling  up 
of  the  branchiae  Savigny  established  his  subdivision  of  Cymosjnre 
Serpultr,  from  which  51.  de  Blainville  afterwards  established  a  genus. 

The  geuus  Spirorbis,  Lam.,  consists  of  those  Serpulw  whose  branchial 
filaments  are  much  less  numerous,  only  three  or  four  on  each  side ; 
their  tube  is  rolled  up  inio  a  tolerably  regular  spiral,  and  they  are 
ordinarily  very  small. 

Sabdla. — The  species  of  this  genus  have  the  same  body  and  the 
same  fan-shaped  branchise  as  the  Serpula ;  but  their  two  fleshy 
filaments  adhering  to  the  branchia;  each  terminate  in  a  point,  and  do 
not  form  an  operculum ;  they  are  even  sometimes  absent.  The  tube 
of  the  Sabcllw  appears,  most  frequently,  to  lie  composed  of  grains  of 
sand,  of  clay,  or  very  fine  mud,  and  is  rarely  calcareous.  The  known 
species  are  rather  large,  and  Cuvier  notices  their  branchial  plumes  as 
being  of  admirable  delicacy  and  brilliancy. 

Example,  Sabdla  protula,  G'uv.  (Protvla  Rudol/phii,  Risso).  This 
beautiful  and  large  species,  with  a  calcareous  tube  like  that  of  the 
Seipulee,  has  the  branchiae  of  a  rich  orange. 

Terebclla. — The  species  like  the  greater  part  of  the  SabdUe,  inhabit 
a  factitious  tube ;  but  it  is  composed  of  grains  of  sand  and  fragments 
of  shells  ;  their  body,  moreover,  has  much  fewer  rings,  and  their  head 
is  differently  ornamented.  Numerous  filiform  tentaoles,  susceptible 
of  much  extension,  surround  their  mouth,  and  on  their  neck  are 
arborescent  branchia?,  not  fan-shaped. 

Example,  Tcrebdla  conchilega. 

Amphilrite. — Cuvier  remarks  that  the  species  of  this  genus  are 
easily  known  by  straw-like  processes  ranged  in  a  pectinated  form,  or 
in  that  of  a  crown,  in  one  or  more  rows,  where  they  probably  serve 
for  defence,  or  perhaps  as  means  of  creeping  or  collecting  the  materials 
for  their  tube.  Around  the  mouth  are  very  numerous  tentacles,  and 
on  the  commencement  of  the  hack  on  each  side  are  branchia?  in  the 
form  of  a  comb. 

Cuvier's  genus  Amphitrite  comprehends  the  Pec/inariee  of  Lamarck, 
the  Amphictenes  of  Savigny,  the  Chrysodons  of  Oken,  the  Cistencs  of 
Leach,  the  Sabellariee  of  Lamarck,  the  Ilermellcs  of  Savigny,  and  the 
genus  Phcrusa  of  De  Blainville. 

Sipliostoma  (Otto). — The  species  of  this  genus,  which  Cuvier  suspects 
should  be  referred  to  this  order,  have  on  each  articulation  above  a 
bundle  of  fine  bristles  ;  below,  a  simple  bristle  ;  and,  at  the  anterior 
extremity,  two  jackets  of  strong  and  golden-coloured  bristles.  Under 
these  bristles  is  the  mouth,  preceded  by  a  sucker  surrounded  by  many 
soft  filaments,  which  Cuvier  thinks  may  be  toanchiae,  and  accompanied 
by  two  fleshy  tentacles.  The  knotted  medullary  cord  may  be  seen 
through  the  skin  of  the  belly.  The  Siphostomata  live  burrowed  in 
the  sand. 

Examples,  Sipliostoma  diplochaitos,  Oken;  S.  uncinata  And.  et 
Edw.  '  Littoral  de  France,  Annel.'  pi.  ix.,  f.  1. 

The  close  connection  between  the  Tubicolce  and  the  Dorsibranchiatce 
is  seen  in  the  fact  that  the  young  of  these  orders  pass  through 
precisely  the  same  stage  before  arriving  at  maturity.  It  is  only  during 
the  last  stages  of  change  that  the  emhryoes  of  Tubicohe  manifest  their 
ultimate  destination  by  the  unequal  development  of  certain  of  their 
segments,  some  of  which  become  almost  abortive,  whilst  others  are 
clispi'oportionately  developed. 

The  Tcrricolce  have  a  cylindrical  body  tapering  at  both  ends.  The 
segments  of  their  bodies  are  not  well  marked,  and  the  head  is  not 
distinct  from  the  trunk.  They  have  neither  eyes,  mandibles,  cirrhi, 
nor  tuberculous  feet.  This  order  includes  two  principal  groups,  one 
of  which  only  is  terrestrial,  whilst  the  other  is  aquatic.  To  the 
fo  rmer  belong  the  Common  Earth-AVorm  (Lumbricus  terrestris),  whilst  in 
the  latter  is  included  the  Lob  or  Lug-Worm  (Arenicola).  As  the 
Earth- Worm  is  so  well-known  we  shall  refer  to  its  structure  and 
habits  to  illustrate  the  order. 

Cuvier  remarks  that  the  Lumhrici  ought  to  be  subdivided;  and 
Savigny  has,  in  effect,  subdivided  the  Earth- Worms  into  the  genera 
Enter  ion,  llypogeeon,  and  Clitellio.  Messrs.  Audouin  and  Milne-Edwards 
distinguish  also  the  genus  Trophonia. 

Of  these  Enierion  has  upon  each  ring  four  pairs  of  small  bristle-like 
processes,  eight  in  all.  . 

Clitellio  is  stated  to  have  two  bristle-like  processes  only  on  each  ring. 

llypogeeon  has,  besides  the  other  bristle-like  pi-ocesses,  one  on  the 
hack  of  each  ring.    (This  form  is  noticed  as  being  American  only.) 

Trophonia  has  on  each  ring  four  bundles  of  short  bristle-like 
processes,  and  at  the  anterior  extremity  a  great  number  of  long  and 
brilliant  bristle-like  processes  which  surround  the  mouth. 

Savigny  described  upwards  of  twenty  species,  which  he  considers 
to  be  distinct,  and  to  have  been  confounded  previously  under  the 
name  of  Lumbricus  terrestris.  M.  Morren,  in  his  '  Treatise  on  the 
Natural  History  and  Anatomy  of  the  Lumbricus  terrestris,'  appears  to 
be  doubtful  with  regard  to  the  number  of  species  described  by 
Savigny  and  others,  and  inclines  to  the  opinion  that  they  are  merely 
varieties.  M.  Milne-Edwards  (edit,  of  Lamarck's  'Animaux  sans 
Vertebres,'  1838,)  considers  the  characters  on  which  Savigny  relied  as 
distinctions  for  dividing  the  group  into  the  three  genera  as  of  little 
importance. 

Externally  the  Earth-Worm  (Lumbricus  terrestris,  Linnaeus)  presents 
a  body  composed  of  numerous  narrow  rings  closely  approximated  to 
each  other ;  at  about  one-third  of  their  length  may  be  seen,  particularly 
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at  the  season  of  reproduction  the  clitellum,  which  becomes  at  that 
time  a  highly  important  agent.  The  colour  of  the  body  is  reddish  or 
bluish,  and  of  a  shining  aspect,  and  the  animal  has  the  power  of 
secreting  a  viscous  substance,  which  forms  a  sort  of  protecting  sheath 
to  its  body,  and  greatly  facilitates  its  progress  through  the  earth. 
The  animal  is  eyeless,  and  unprovided  with  either  tentacle,  branchia), 
or  cirrhi. 

Respiratory  System. — The  generally  received  opinion  is  that  the 
blood  of  the  Earth-Worm  is  aerated  by  means  of  lateral  series  of 
small  pyriform  vesicles,  analogous  to  the  breathing  sacs  of  the  Leech, 
and  opening  externally  by  very  minute  pores. 

Digestive  System. — The  mouth  consists  of  two  lips  without  tentacles 
or  armature  of  any  description ;  but  the  upper  lip  is  elongated  and 
proboscidiform.  The  oesophagus,  which  is  a  wide  membranous  canal, 
is  continued  straight  down  for  half  an  inch,  and  ends' in  a  dilated  bag 
or  reservoir,  to  which  succeeds  a  muscular  stomach  or  gizzard,  disposed 
in  the  form  of  a  ring.  The  intestine  is  constricted  at  each  segment  of 
the  animal  by  a  series  of  ligaments  or  partitions,  connecting  it  to  the 
parietes  of  the  bod3",  and  swells  out  the  intermediate  spaces,  when 
distended  by  the  particles  of  earth. 

Nervous  System. — The  nervous  system  of  the  Earth- Worm  consists 
of  a  double  row  of  small  ganglions  close  to  each  other. 

Generative  System. — Allotriandrous,  or  with  male  organs  so  disposed  as 
to  fecundate  the  ova  of  a  different  individual.  (Owen.)  It  has  been 
doubted  whether  these  animals  are  oviparous,  ovoviviparous,  or  vivipa- 
rous. The  fact  is,  that  after  fecundation  by  another  individual,  the  ova, 
which  are  contained  in  the  ovary,  are  set  free  in  the  cavity  of  the 
body  by  the  bursting  of  the  ovary,  and  are  gradually  propelled  to  a 
cavity  near  the  anus.  In  this  spot  they  undergo  the  usual  changes, 
and  they  may  or  may  not  emerge  from  the  parent  before  the  egg- 
membrane  is  broken. 

Organs  of  Progression. — Earth-Worms  creep  at  a  good  pace  by  means 
of  muscular  contraction  and  dilatation  acting  on  the  rings,  which  carry 
on  their  under-side  the  bristle-like  processes  above  mentioned  :  these 
last  operate  as  feet.  The  power  of  elongation  is  considerable,  and  the 
anterior  part  of  the  animal  acts  as  a  sort  of  awl  in  penetrating  the 
earth. 

Habits,  &c. — The  Earth-Worm,  as  far  as  relates  to  its  appearance 
above  the  surface  of  the  ground,  may  be  considered  almost  a  nocturnal 
animal.  In  the  night-season  and  at  early  morning  hundreds  may  be 
seen,  though  not  one,  unless  they  are  disturbed  either  by  moving  the 
ground  or  pouring  liquids  into  their  holes,  is  to  be  found  moving  about 
in  the  day.  The  power  of  reproducing  parts  after  mutilation  is  veiy 
great  in  this  animal  and  the  whole  of  the  order. 

Utility  to  Man. — The  worm-casts,  which  so  much  annoy  the  gardener 
by  deforming  his  smooth-shaven  lawns,  are  of  no  small  importance  to 
the  agriculturist ;  and  this  despised  creature  is  not  only  of  great 
service  in  loosening  the  earth  and  rendering  it  permeable  by  air  and 
water,  but  is  also  a  most  active  and  powerful  agent  in  adding  to  the 
depth  of  the  soil,  and  in  covering  comparatively  ban-en  tracts  with  a 
superficial  layer  of  vegetable  mould.  In  a  paper  '  On  the  Formation 
of  Mould,'  read  before  the  Geological  Society  of  London,  by  Charles 
Darwin,  Esq.,  F.G.S.,  the  author  commenced  by  remarking  on  two  of 
the  most  striking  characters  by  which  the  superficial  layer  of  earth, 
or,  as  it  is  commonly  called,  vegetable  mould,  is  distinguished.  These 
are,  its  nearly  homogeneous  nature,  although  overlying  different  kinds 
of  subsoil,  and  the  uniform  fineness  of  its  particles.  The  latter  fact 
may  be  well  observed  in  any  gravelly  country,  where,  although  in  a 
ploughed  field,  a  large  proportion  of  the  soil  consists  of  small  stones, 
yet  in  old  pasture-land  not  a  single  pebble  will  be  found  within  some 
inches  of  the  surface.  The  author's  attention  was  called  to  this  subject 
by  Mr.  Wedgwood,  of  Maer  Hall,  in  Staffordshire,  who  showed  him 
several  fields,  some  of  which,  a  few  years  before,  had  been  covered  with 
lime,  and  others  with  burnt  marl  and  cinders.  These  substances,  in 
eve"ry  case,  are  now  buried  to  the  depth  of  some  inches  beneath  the 
turf.  Three  fields  were  examined  with  care  :  the  first  consisted  of 
good  pasture-land,  which  had  been  limed,  without  having  been  ploughed, 
about  12i  years  before;  the  turf  was  about  half  an  inch  thick  ;  and 
2.2  inches  beneath  it  was  a  layer  or  row  of  small  aggregated  lumps  of 
the  lime,  forming,  at  an  equal  depth,  a  well-marked  white  line.  The 
soil  beneath  this  was  of  a  gravelly  nature,  and  differed  very  consider- 
ably from  the  mould  nearer  the  surface.  About  three  years  since 
cinders  were  likewise  spread  on  this  field  :  these  are  now  buried  at  the 
depth  of  an  inch,  forming  a  line  of  black  spots  parallel  to  and  above 
the  white  laj'er  of  lime.  Some  other  cinders,  which  had  been  scattered 
in  another  part  of  the  same  field,  were  either  still  lying  on  the  surface 
or  entangled  in  the  roots  of  the  grass.  The  second  field  examined  was 
remarkable  only  from  the  cinders  being  now  buried  in  a  layer,  nearly 
an  inch  thick,  3  inches  beneath  the  surface.  This  layer  was  in  parts 
so  continuous,  that  the  superficial  mould  was  only  attached  to  the 
subsoil  of  red  clay  by  the  longer  roots  of  the  grass. 

The  history  of  the  third  field  is  more  complete.  Previously  to 
15  years  since  it  was  waste  land  ;  but  at  that  time  it  was  drained, 
harrowed,  ploughed,  and  well  covered  with  burnt  marl  and  cinders. 
It  has  not  since  been  disturbed,  and  now  supports  a  tolerably  good 
pasture.  The  section  here  was  turf  half  an  inch,  mould  2A  inches,  a 
layer  1|  inch  thick,  composed  of  fragments  of  burnt  maid  (conspicuous 
from  their  bright  red  colour,  and  some  of  considerable  size,  namely, 


211 


ANNELIDA. 


ANNELIDA. 


1  inch  by  \  an  inch  broad,  and  a  \  inch  thick),  of  cinders,  and  a  few  quartz 
pebbles  mingled  with  earth ;  lastly,  about  i  i  inches  beneath  the  surface 
was  the  original  black  peaty  soil.  Thus  beneath  a  layer  (nearly 
4  inches  thick)  of  fine  particles  of  earth,  mixed  with  some  vegetable 
matter,  those  substances  now  occurred,  which,  15  years  before,  had 
been  spread  on  the  surface.  Mr.  Darwin  stated  that  the  appearance  in 
all  cases  was  as  if  the  fragments  had,  as  the  farmers  believe,  worked 
themselves  down.  It  does  not  however  appear  at  all  possible  that 
either  the  powdered  lime  or  the  fragments  of  burnt  marl  and  the 
pebbles  could  sink  through  compact  earth  to  some  inches  beneath  the 
surface,  and  still  remain  in  a  continuous  layer ;  nor  is  it  probable  that 
the  decay  of  the  grass,  although  adding  to  the  surface  some  of  the 
constituent  parts  of  the  mould,  should  separate  in  so  short  a  time  the 
fine  from  the  coarse  earth,  and  accumulate  the  former  on  those  objects 
which  so  lately  were  strewed  on  the  surface.  Mr.  Darwin  also  remarked 
that  near  towns,  in  fields  which  did  not  appear  to  have  been  ploughed, 
he  had  often  been  surprised  by  finding  pieces  of  pottery  and  bones 
some  inches  below  the  turf.  On  the  mountains  of  Chile  he  had  been 
perplexed  by  noticing  marine  shells,  covered  by  earth,  in  situations 
where  rain  could  not  have  washed  it  on  them. 

The  explanation  of  these  circumstances,  which  occurred  to  Mr. 
Wedgwood,  although  it  may  at  first  appear  trivial,  the  author  does 
not  doubt  is  the  correct  one,  namely,  that  the  whole  is  due  to  the 
digestive  process  by  which  the  Common  Earth-Worm  is  supported. 
On  carefully  examining  between  the  blades  of  grass  in  the  fields 
above  described,  the  author  found  that  there  was  scarcely  a  space  of 
two  inches  square  without  a  little  heap  of  the  cylindrical  castings  of 
worms.  It  is  well  known  that  worms  swallow  earthy  matter,  and 
that,  having  separated  the  serviceable  portion,  they  eject  at  the  mouth 
of  their  burrows  the  remainder  in  little  intestine-shaped  heaps.  The 
worm  is  unable  to  swallow  coarse  particles ;  and  as  it  would  naturally 
avoid  pure  lime,  the  fine  earth  lying  beneath  either  the  cinders  and 
burnt  marl,  or  the  powdered  lime,  would,  by  a  slow  process,  be 
removed  and  thrown  up  to  the  surface.  This  supposition  ia  not 
imaginary,  for  in  the  field  in  which  cinders  had  been  spread  out  only 
half  a  year  before,  Mr.  Darwin  actually  saw  the  castings  of  the  worms 
heaped  on  the  smaller  fragments.  Nor  is  the  agency  so  trivial  as  it 
at  first  might  be  thought,  the  great  number  of  Earth-AVorms  (as  every 
one  must  be  aware  who  has  ever  dug  in  a  grass-field)  making  up  for 
the  insignificant  quantity  of  work  which  each  performs. 

On  the  above  hypothesis,  the  great  advantage  of  old  pasture-land, 
which  farmers  are  always  particularly  unwilling  to  break  up,  is 
explained  ;  for  the  worms  must  require  a  considerable  length  of  time 
to  prepare  a  thick  stratum  of  mould,  by  thoroughly  mingling  the 
original  constituent  parts  of  the  soil,  as  well  as  the  manures  added  by 
man.  In  the  peaty  field,  in  15  years,  about  3  4  inches  had  been  well 
digested.  It  is  probable  however  that  the  process  is  continued, 
though  at  a  slow  rate,  to  a  much  greater  depth ;  for  as  often  as  a 
worm  is  compelled  by  dry  weather  or  any  other  cause  to  descend 
deep,  it  must  bring  to  the  surface,  when  it  empties  the  contents  of  its 
body,  a  few  particles  of  earth.  The  author  concluded  by  remarking, 
that  it  is  probable  that  every  particle  of  earth  in  old  pasture-land  has 
passed  through  the  intestines  of  worms,  and  hence  that  in  some 
senses  the  term  'animal  mould'  would  be  more  appropriate  than 
'  vegetable  mould.'  The  agriculturist,  in  ploughing  the  ground, 
follows  a  method  strictly  natural ;  and  he  only  imitates  in  a  rude 
manner,  without  being  able  either  to  bury  pebbles  or  to  sift  the  fine 
from  the  coarse  soil,  the  work  which  Nature  is  daily  performing  by  the 
agency  of  the  Earth-Worm. 

The  most  common  species  of  Arenicola  is  the  A.  Piscatorum,  or 
Lug- Worm,  which  is  commonly  employed  on  the  coasts  of  this 
country  as  a  bait  by  fishermen. 

The  genus  Nais,  of  Linnseus,  includes  a  number  of  small  Annelides, 
not  well  made  out.  They  live  in  holes  which  they  perforate  in  the 
mud  at  the  bottom  of  the  water,  from  which  they  protrude  the  upper 
portion  of  their  body,  which  they  are  incessantly  moving. 

The  Suctorice  are  characterised  by  the  body  of  the  animals  being 
destitute  of  bristles  for  locomotion,  completely  apodous,  without  soft 
appendages,  and  furnished  with  a  prehensile  cavity  in  the  form  of  a 
sucker  at  each  extremity.  The  head  is  not  distinct,  but  generally 
provided  with  eyes  and  jaws. 

The  principal  family  of  this  order  is  the  Hirudinielee,  which  compre- 
hends not  only  the  Leeches  properly  so  called,  which  live  by  sucking 
the  blood  of  various  animals,  but  also  includes  many  other  worms 
which  derive  their  nourishment  in  a  totally  different  way,  and  present 
corresponding  differences  in  organisation.  The  affinities  between  the 
leeches  and  some  of  the  Setiferous  Annelidans,  as  various  species  of 
Nereis,  Lumbricus,  Planaria,  &c,  are  so  close  that  they  hardly  admit  of 
being  arranged  in  separate  orders,  and  others  of  the  Leech  tribe  may 
even  be  confounded  with  some  species  of  Lernecc  or  Epizoa. 

The  ancients  appear  to  have  only  known  the  most  common  species 
of  Leeches.  Aristotle  makes  no  mention  of  them,  and  they  do  not 
appear  to  have  been  used  in  medicine  in  the  time  of  Hippocrates. 
Pliny  describes  them  very  clearly  under  the  name  of  Hirudines  and 
Sanguisuga:,  and  distinguishes  two  species.  The  Sea-Leech  is  dis- 
tinctly mentioned  by  Belon,  Rondelet,  and  by  all  -the  writers  on 
natural  history  since  the  revival  of  letters.  More  recently  Linnrcus 
increased  our  knowledge  of  the  number  of  species,  of  which  he  describes 


eight  in  the  12th  edition  of  the  '  Systema  Naturae.'  Muller  afterwarda 
discovered  five  or  six  others,  so  that  Gmelin,  in  his  edition  of  the 
'  Systema  Naturae,'  enumerated  fourteen  species.  Since  then,  Shaw, 
Leach,  Dutrochet,  Savigny,  Milne-Edwards,  and  others,  have  found 
many  more,  and  the  introduction  of  new  zoological  methods  has  caused 
a  necessity  for  arranging  these  various  species  in  different  genera,  of 
which  we  shall  enumerate  some  of  those  which  are  best  known. 

The  True  Leeches  are  all  destitute  of  branchiae  or  special  organs  of 
respiration ;  and  this  function  has  been  supposed  to  be  effected  by 
means  of  the  skin  generally,  but  M.  Milne-Edwards  has  recently 
stated  (as  was  before  observed  by  Cuvier)  that  "  there  exists  in  these 
Annelidee  a  series  of  small  membranous  sacs,  each  of  which  commu- 
nicates externally  by  a  minute  orifice  situated  on  the  ventral  aspect 
of  the  body :  these  sacs  derive  from  the  numerous  vessels  which 
ramify  iqjon  their  parietcs  a  considerable  quantity  of  blood ;  water 
penetrates  into  these  organs,  and  seems  to  subserve  a  true  respiratory 
purpose."  But  though  the  species  of  the  family  Hirudinidw  are  not 
provided  with  distinct  branchiae,  these  organs  are  found  in  a  genus 
which  is  generally  associated  with  the  True  Leeches,  and  which  we 
shall  place  first  in  the  following  list  of  genera  : — 

1.  Branchellion,  Savigny,  Branchiobdella,  De  Blainville,  Polydora, 
Oken.  These  names  have  been  given  to  a  worm  closely  resembling 
a  leech  in  external  structure  (it  being  furnished  with  two  suckers), 
which  is  found  parasitic  on  the  Torpedo  in  the  Mediterranean  and 
other  seas.  The  Hirudo  branchiata,  Mcuzies,  a  species  observed  on 
the  tortoise  which  is  found  in  the  Pacific  Ocean,  has  also  been  placed 
in  this  genus,  though  Cuvier  says  that  it  ought  not  to  be  associated 
with  it. 

Ilivudiaidw  proper. 

Section  I. — Anterior  Sucker  separated  from  the  Body  by  a  distinct 
Strangulation  or  Ncclc. 

2.  Albione,  Sav.,  Pontobdella,  Leach  and  Blain.,  characterised  by 
the  body  being  bristled  over  with  tubercles.  Species  all  marine  ; 
seven  have  been  enumerated  ;  two  of  them  are  very  common  in  our 
seas: — 1,  Albione  verrucosa,  Hirudo  muricata,  Linnseus;  2,  Ponto- 
bdella spinulosa,  Leach  :  both  of  these  worms  attach  themselves  to  fish, 
particularly  skates ;  and  the  latter  species  is  commonly  known  to 
fishermen  by  the  name  of  the  Skate-Sucker. 

3.  Hicmocliaris,  Sav.  ;  Ichthyobcblla,  Blain.  In  this  genus  there  are 
eight  eyes,  the  body  is  narrow,  and  the  jaws  scarcely  visible.  The 
only  known  species  is  the  Hamoeharis  Piscium,  Uiruelo  Piscium,  Linn., 
which  lives  in  fresh  waters,  where  it  attaches  itself  to  fish,  particularly 
Cyprin  i. 

Section  II. — Anterior  Saclccr  very  slightly  separated  from  the  Body. 

4.  Geobdella,  Blain.,  Trochctia,  Dutrochet,  is  distinguished  by  having 
an  enlargement  round  the  orifices  of  the  genital  organs.  We  only 
know  one  small  species  of  this  genus,  the  Geobdella,  Trochetii,  which 
inhabits  our  waters,  and  which  frequently  comes  on  land  to  pursue  the 
Lumbrici,  or  Earth- Worms. 

5.  Pseudobdella,  Blain.,  has  the  mouth  merely  provided  with  folds 
of  skin,  and  is  destitute  of  teeth.  Only  one  species  is  well  known,  the 
Pseudobdella  nigra,  Hirudo  nigra,  Linn.,  the  Common  Black  Leech. 

.6.  Hoemopis,  Sav.,  Hypobdella,  Blain.,  has  the  mouth  furnished  with 
a  few  obtuse  teeth.  Three  species  are  enumerated ;  the  best  known 
is  the  Heemopis  sanguisorba,  Sav.,  Hirudo  sanguisuga,  Linn.,  the  Common 
Horse-Leech,  which  is  much  larger  than  the  Medicinal  Leech,  and  wholly 
of  a  greenish-black  colour.  The  Horse-Leech  has  been  reported  to  inflict 
dangerous  wounds  by  some  observers,  while  others  say  that  it  never 
attacks  vertebrate  animals.  M.  De  Blainville  thinks  that  this  discre- 
pancy has  arisen  from  this  species  having  been  confounded  with  the 
foregoing,  the  Black  Leech,  which  cannot  penetrate  the  skin  of  vertebrate 
animals  for  want  of  teeth.  Both  these  leeches  greedily  attack  the 
common  earth-worm. 

7.  Sanguisuga,  Sav.,  Jatrobdella,  Blain.  The  anterior  sucker  has  its 
upper  lip  divided  into  several  segments.  Its  aperture  is  transverse, 
and  it  contains  three  jaws,  each  of  which  is  armed  on  its  edge  with 
tjvo  ranges  of  very  fine  teeth,  which  enable  these  leeches  to  penetrate 
through  the  skin  withrfut  making  any  dangerous  wound.  This  genus 
contains  the  true  Medicinal  Leeches,  eight  species  of  which  have  been 
enumerated:  the  most  common  is  the  Sanguisuga  medicinalis,  Hirudo 
mcdicinedis,  Linn.,  which  is  a  native  of  all  our  stagnant  fresh  waters. 

8.  Bdetta,  Sav.,  has  eight  eyes  and  is  destitute  of  teeth  :  one  species 
is  found  in  the  Nile — the  Bdella  Nilotica. 

9.  Nephelis,  Sav.,  Erpobdella,  Blain.,  has  eight  eyes;  and  the  mouth 
is  furnished  internally  with  only  three  folds  of  skin.  Several  species 
of  this  genu's  are  enumerated;  the  most  common  is  the  Nephelit 
tcssilata,  Sav.,  Hirudo  vulgaris,  Linn.  This  species  has  often  been 
confounded  with  the  medicinal  and  other  leeches ;  it  is  commonly 
found  in  fresh  waters,  and,  like  all  the  other  species  of  this  genus,  never 
leaves  the  water,  and  is  injured  by  the  contact  of  the  air;  so  that  if 
taken  out  of  the  water  it  quickly  dies. 

Section  III. — Anterior  Sucker  wanting. 

10.  Clcpsina,  Sav.,  Glossopora,  Johnson,  Glossobdclla,  Blain.  This 
genus  has  a  widened  body  and  only  a  posterior  sucker;  the  mouth  is 
in  the  form  of  a  proboscis.  Cuvier  thinks  it  doubtful  whether  the 
species  of  this  genus  should  be  arranged  with  the  Leech  Family  ;  they 
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consist  of  little  worms  which  never  leave  the  water,  and  live  fixed  to 
the  stern  of  aquatic  plants,  from  which  they  perhaps  derive  their 
nourishment :  they  never  swim,  but  crawl  along. 

Besides  the  genera  which  we  have  enumerated,  several  parasitic 
worms,  which  live  .always  fixed  to  the  same  part  of  some  animal,  have 
been  enumerated  among  the  Hirudinidce,  and  have  been  arranged 
by  Blainville  in  the  genus  Epihdella.  He  also  places  several  other 
species,  which  are  without  distinct  articulations,  in  the  genus  Mala- 
cobdella.  There  still  remain  several  doubtful  species  of  Leech,  and 
some  have  been  confounded  with  true  Plana/riee,  which  differ  from 
Leeches  in  having  no  sucker  at  either  end.    [»S'cc  Supplement.] 

To  this  order  also  is  referred  the  genus  Carditis  of  Linnaeus,  but 
recent  researches  have  rendered  it 
highly  probable  that  their  relations  are 
rather  with  the  Entozoa.  [Entozoa.] 
(Williams,  Report  of  the  Structure  of 
Annelida,  'Brit.  Ass.  Trans.,'  1851; 
Owen,  Lectures  on  Comparative  Ana- 
tomy;  Cuvier,  Itegne  Animal  ;  Carpen- 
ter, Principles  of  Physiology  ;  Milne- 
Edwards,  Elemens  de  Zooloijie.) 

ANOA,  a  species  of  Ruminating 
Animals,  so  very  imperfectly  known, 
that  zoologists  are  undetermined 
whether  to  consider  it  as  an  antelojie 
or  a  species  of  buffalo.  This  uncer- 
tainty arises  from  the  fact,  that  though 
the  animal  has  been  noticed  for  many 
years,  only  a  few  fragments  of  skulls 
and  horns  have  been  hitherto  brought 
to  Europe,  and  e'ven  these  too  im- 
perfect to  acquaint  us  with  the 
zoological  characters  of  the  animal. 
Judging,  however,  from  these  mate- 
rials, the  Anoa  would  really  appear 
to  be  a  species  in  many  respects  inter- 
mediate between  the  buffaloes  and 
antelopes,  as  at  present  defined*;  agreeing  with  the  former  in  the  form 
of  its  horns,  and  with  the  latter  in  their  position. 

ANOLIS  (Anolius,  Cuvier),  a  genus  of  Saurian  Reptiles,  belonging 
to  that  section  of  the  Iguaniets  which  Cuvier  distinguishes  by  having 
teeth  in  the  palate  of  the  mouth  as  well  as  in  the  maxillary  bones. 
They  are  readily  distinguished  from  the  Iguamas,  properly  so  called, 
the  Basilisks,  and  other  genera  of  this  division,  by  the  peculiar  form 
of  the  antepenultimate  phalanx  of  the  toes,  which  is  flattened  beneath, 
and  furnished  with  a  kind  of  pad  or  cushion,  grooved  or  striated  trans- 
versely, and  serving  to  make  the  animals  adhere  more  firmly  to  those 
substances  which  they  grasp  in  walking.  In  this  particular  point  of 
their  structure  the  Anolis  approach  the  Geckoes,  but  it  does  not 
enable  them  to  exercise  the  singular  power  of  walking  with  the  legs 
uppermost,  like  flies  on  a  ceiling,  which  some  of  these  reptiles  possess. 
The  toes,  however,  are  much  longer  and  better  separated  than  those 
of  the  Geckoes,  and  the  claws,  instead  of  being  short  and  flattened, 
are  long,  crooked,  and  sharp-pointed.  The  bod)'  and  tail  are  long  and 
slender,  as  are  also  the  legs,  particularly  those  behind,  which  are 
rather  longer  than  the  fore-legs.  Each  foot  has  five  toes.  The  whole 
body  and  tail,  both  above  and  below,  are  covered  irregularly  with 
small  round  scales,  which  give  the  skin  a  granulated  appearance  like 
that  of  a  fine  shagreen. 

The  Anolis  are  entirely  an  American  genus,  and  seem,  in  many 
respects,  to  supply  in  the  New  World  the  place  which  the  Chameleons 
occupy  in  the  Old.  The  colours  of  their  skins  change  with  the  same  or 
even  greater  rapidity,  especially  on  the  loose  skin  of  the  throat,  which 
is  constantly  distended  when  these  animals  are  actuated  by  strong 
passions,  either  of  fear,  anger,  or  love,  and  in  this  state  they  assume  an 
endless  succession  of  ever-varying  hues.  They  differ  from  the  Chame- 
leons, however,  in  their  more  slender  and  graceful  proportions,  and  in 
the  great  activity  of  their  movements,  displaying  all  the  restlessness 
and  celerity  of  the  common  green  lizard  of  Europe.  They  frequent 
woody  and  stony  situations  indifferently,  climb  and  leap  with  such 
swiftness  and  facility  that  their  motion  has  been  compared  to  the  flight 
of  a  bird ;  and,  when  overheated  or  fatigued  by  their  exertions,  will 
stop,  open  their  mouths,  and  pant  like  a  tired  dog.  They  are  extremely 
timid  and  harmless,  and  feed  for  the  most  part  upon  flies  and  other  small 
insects.  There  are  two  small  sub-genera,  distinguished  from  one  another 
by  the  presence  or  absence  of  the  carinated  crest  on  the  ivp^ier  surface 
of  the  tail.  The  first  'of  these  divisions,  comprehending  those  which 
have  this  crest,  consists  of  a  number  of  species  definitely  characterised 
by  M.  Cuvier,  but  formerly  confounded  under  the  denominations  of 
Lacerta  principalis  and  Lacerta  himaculata.  The  principal  species 
are  the  following : — 

1.  Anolius  velifer,  of  Baron  Cuvier,  is  of  a  beautiful  dark  ashy-blue 
colour,  and  perhaps  the  largest  of  the  whole  genus,  the  body  measuring 
a  foot  in  length,  and  the  tail  being  about  a  foot  and  a  half.  The  crest 
extends  along  the  top  of  the  tail  for  half  its  length  from  the  origin,  and 
is  supported  by  from  12  to  15  rays.  The  loose  skin  beneath  the  throat 
extends  from  the  chin  even  to  the  belly,  and  when  not  distended  forms 
a  longitudinal  fold  along  the  whole  under-surface  of  the  animal. 


The  food,  from  the  observation  of  Baron  Cuvier,  would  appear,  at  least 
occasionally,  to  consist  of  berries  and  other  vegetable  substances.  It 
inhabits  Jamaica  and  the  Antilles  generally,  preferring  the  woods  to 
the  open  countiy,  and  lodging  in  decayed  trees  or  small  crevices  in  the 


Anolius  velifer. 

ground,  where  the  female  likewise  deposits  her  eggs.  It  is  incessantly 
in  motion,  and  when  pleased  frequently  emits  a  low  but  acute  chirp  ; 
though  harmless  and  extremely  timid,  it  possesses  a  considerable  share 
of  curiosity,  and  allows  itself  to  be  readily  caught  in  little  rush  snares, 
which  children  in  the  West  Indies  amuse  themselves  by  placing  in  its 
haunts,  alluring  it  from  its  concealment  by  imitatiug  its  voice. 

2.  Anolius  himaculata.  of  Sparrmann,  is  little  more  than  half  the  size 
of  the  former  species,  but  with  the  same  general  form  and  habits,  and 
with  a  similar  crest  upon  the  first  half  of  the  tail.  The  general  colour 
is  a  greenish  blue,  clear  on  the  top  of  the  head  and  neck,  but  mixed 
with  dark  brown  on  the  body,  tail,  and  extremities,  and  marked  with 
numerous  small  black  spots  on  the  head  and  sides,  and  two  large  ones 
on  the  shoulders,  from  which  it  derives  its  specific  name.  It  is  found 
in  North  America,  from  Pennsylvania  to  the  shores  of  the  Gulf  of 
Mexico,  and  in  the  Antilles. 

The  second  subdivision  of  the  genus  Anolius  consists  of  species 
without  a  carinated  crest  on  the  tail,  but  in  no  other  respect  differing 
from  those  already  described.    Of  these  the  principal  are  : — 

3.  Anolius  cqucstvis,  of  Merrem,  of  which  the  tail,  more  flattened 
on  the  sides  than  in  the  following  species,  still  retains  a  slight  indi- 


Anolius  erjvestris. 

cation  of  the  crest  which  distinguishes  those  of  the  former  division. 
The  body  of  this  species  measures  about  a  foot  in  length,  and  the  tail 
is  nearly  a  foot  and  a  half. 

4.  Anolius  C'epedii,  of  Merrem,  is  a  pretty  little  species,  found 
likewise  in  the  Antilles,  about  half  the  size  of  the  last,  of  a  green 
colour,  with  a  short  muzzle  spotted  with  brown,  and,  except  hi 
the  absence  of  the  crest  on  the  tail,  very  similar  to  the  Anolius 
himaculata. 

5.  Anolius  lineatus,  of  Daudiu,  resembles  the  last  species  in  ite  pure 
bright  green  colour,  but  it  is  rather  larger,  and  is  marked  along  each 
flank  with  two  parallel  lines  of  oblong  black  spots,  the  upper  of  which 
passes  over  the  arms  and  thighs,  and  the  under  between  the  shoulders 
and  hips.    It  inhabits  different  parts  of  South  America. 

6.  Anolius  hullaris,  of  Merrem,  first  described  by  Catesby  in  his 
|  Natural  History  of  Carolina,'  under  the  name  of  the  Green  Lizard, 
is  a  very  beautiful  species,  of  a  greenish  gold  colour,  particularly  dis- 
tinguished by  a  black  band  on  the  temples,  and  the  elongated  and 
flattened  form  of  its  muzzle. 

ANONA'CE^E,  Anonads,  the  Custard-Apple-Tribe,  a  natural  order 
of  plants  consisting  of  tropical  or  subtropical  trees  and  bushes,  that 
usually  abound  in  a  powerful  aromatic  secretion,  which  rendei-s 
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the  flowers  of  some  highly  fragrant,  the  leaves  of  others  a  grateful 
perfume,  and  the  dried  fruits  of  many  so  highly  aromatic  as  to  vie 
with  the  spices  of  commerce ;  among  these  last  id  the  ^Ethiopian 
Pepper  of  the  shops,  which  is  yielded  by  the  fruit  of  Uvui  ia  aromatica. 
Of  others  of  this  order,  the  fruit  is  succulent  and  abounds  in  a  delicate 
juice,  which  renders  it  a  pleasant  article  of  food.  Under  the  name  of 
Sour  Sop,  Sweet  Sop,  and  Custard-Apple,  many  kinds  are  cultivated 
in  the  West  Indies  and  South  America.  Finally,  the  bark  of  some 
separates  readily  into  fibres  which  make  excellent  cordage :  a  large 
tree  called  in  Brazil  Pindaiba,  and  by  botanists  Xylopia  sericea,  is 
advantageously  employed  for  this  purpose. 

The  natural  order  Anonacem  is  known  from  all  other  Dicotyledonous 
orders  by  its  flowers  having  the  calyx  and  sepals  arranged  in  threes, 
a  number  of  carpella  occupying  the  centre,  as  in  a  ranunculus,  and  by 
the  curious  circumstance  of  their  albumen,  which  here  constitutes  the 
bulk  of  the  seed,  being  what  is  called  ruminated,  that  is,  perforated  in 
all  directions  by  twisting  and  crossing  passages,  like  the  nutmeg. 

The  Sweet  Sop  (A  nona  squamosa)  is  often  only  a  small  bush,  growing 
in  all  the  West  India  Islands,  where  it  bears  a  greenish  fruit  covered 
with  scales,  and  having  the  appearance  of  a  young  pine-cone.  Its  skin 
is  half  an  inch  thick,  and  contains  an  abundance  of  thick,  sweet, 
luscious  pulp.  In  many  parts  of  the  Indian  Archipelago  it  is  a 
favourite  fruit. 


Sweet  Sop  {Annua  squamosa). 
1,  A  enlyx  opened,  tlie  petals  having  fallen  away,  showing  the  arrangement 
of  the  stamens  and  carpels  in  the  inside  of  the  flower  ;  2,  a  stamen  ;  3,  a  seed  ; 
4,  the  same  cut  in  half,  to  show  the  ruminated  albumen  ;  5,  the  embryo  ;  6,  a 
ripe  fruit,  much  less  than  the  natural  size  (the  projections  on  its  surface  are 
the  points  of  the  carpella  which  grow  together  into  one  fleshy  mass,  as  in  the 
raspberry) ;  7,  a  view  of  the  same  fruit  cut  in  half. 

The  Custard-Apple  (A nona  reticulata)  is  an  inferior  kind,  resembling 
the  foregoing,  but  forming  a  larger  tree,  and  having  a  much  larger 
dark -brown  fruit,  the  surface  of  which  is  netted  all  over.  The  bulb 
is  yellowish  or  reddish,  and  of  about  the  consistence  of  custard. 

The  Sour  Sop  (Anona  muricata)  forms  in  the  West  Indies  a 
picturesque  small  tree,  resembling  a  large  bay-tree.  The  flowers  are 
yellow,  and  have  an  unpleasant  odour.  The  fruit  is  often  as  heavy  as 
2  lb.,  or  even  3  lb. ;  it  is  covered  all  over  with  weak  prickles  ;  its  skin 
is  yellowish-green,  and  veiy  thin  ;  its  pulp  is  more  like  pith,  is  as 
white  as  milk,  and  is  sweet  mixed  with  a  most  agreeable  acid. 

The  Cherimoyer  (Anona  Cherimolia),  is  easily  known  from  the 
preceding  by  its  leaves  not  being  shining  and  bright  green,  but  hoary, 
with  short  down,  and  very  blunt.  It  forms  a  small  tree  about  12  or 
\i  feet  high,  and  is  exceedingly  valued  in  Peru,  where  it  is  cultivated 
on  account  of  the  excellence  of  its  fruit.  The  flowers  are  very  fra- 
grant. The  fruit  heart-shaped,  grayish-brown  or  black,  when  ripe,  with 
a  scaly  rind  ;  it  is  white,  sweet,  and  rich. 

A.  sylvatica  is  called  Araticu,  do  Ma'o  in  Brazil.    Its  wood  is  used 


for  light  turnery,  and  its  fruit  is  good  for  the  dessert. 
A.  pahutrii  is  used  for  making  corks  in  Brazil. 


The  root  of 


Sour  Sop  (Anona  muricata)? 

ANOPLOTIIE'RIUM  (from  d  privative,  onKov,  and  6hp,  that  is,  a 
beast  without  offensive  arms  or  tusks),  in  Fossil  Zoology,  a  genus  of 
extinct  Pachydermatous  Quadrupeds,  discovered  and  characterised  by 
Baron  Cuvier.  The  bones  of  these  singular  inhabitants  of  a  former 
world,  occur  in  great  quantities,  mixed  with  those  of  the  Palwotherium, 
another  extinct  genus  of  the  same  order,  likewise  described  by  M. 
Cuvier,  in  the  gypsum-strata  or  plaster-Huames  in  the  neighbourhood  of 
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Paris,  and  they  .arc  occasionally,  though  more  rarely,  met  with  in  the 
neighbourhood  of  Orleans  and  Genoa.  Remains  also  of  this  genus 
have  been  found  in  the  fresh-water  deposits  at  the  Seafield  quarries  in 
the  Isle  of  Wight. 

The  first  character  in  which  the  Anoplotheria  differ  essentially  from 
all  other  Pachydermata,  whether  extinct  or  recent,  is  found  in  the 
number  and  arrangement  of  their  teeth,  which  consist  of  6  incisors, 
2  canines,  and  14  molars  in  each  jaw,  making  in  the  whole  44  teeth. 
'I'll-  \  as  in  the  human  subject,  are  arranged  in  a  continued  and 
uninterrupted  series,  without  any  vacancies  between  the  molars  or 
incisors  and  the  canines,  a  circumstance  peculiar  to  this  genus  of 
animals  among  the  Pachydermata,  and  which,  besides  man,  it  shares 
Hilly  with  the  siirews  and  hedgehogs — Mammalia  in  all  other  respects 
widely  different.  The  canines  moreover  are  perfectly  similar  in 
form  and  appearance  to  the  incisors,  and  might  easily  be  mistaken  for 
lateral  teeth  of  this  description,  did  not  their  situation  in  the  jaw, 
beyond  the  maxillary  suture,  prove  their  real  nature.  The  four 
posterior  molars  resemble  those  of  the  Rhinoceros  and  Palreotheria ; 
that  is  to  say,  they  are  quadrangular  in  the  upper  jaw,  and  marked  in 
the  lower  with  a  double  or  triple  crescent  of  enamel,  which  penetrates 
their  substance  and  shows  itself  on  the  crowns  in  the  form  of  salient 
ridges. 

This  formation  of  the  organs  of  mastication,  intimately  connected 
as  these  organs  necessarily  are  with  the  food  and  alimentary  canal, 
demonstrate  most  imequivocally  that  these  animals  fed  upon  vegetable 
substances,  and  that,  in  all  probability,  they  differed  but  little  in  this 
respect  from  the  Tapirs  and  Rhinoceroses  at  present  existing. 

The  second  important  character  of  the  Anoplotheria  which  must 
have  exercised  a  very  decided  influence  upon  then-  habits,  arises  from 
the  conformation  of  the.  extremities.  These,  as  in  Ruminating  Animals, 
were  terminated  by  two  toes,  enveloped  in  small  hoofs,  sometimes 
without  accessory  or  false  hoofs  behind,  as  in  the  Camels  and  Llamas, 
sometimes  with  one  or  even  two  small  lateral  toes  of  this  description, 
as  in  the  Peccaries  ;  but  the  bones  of  the  metacarpus  and  metatarsus 
respectively  corresponding  to  these  two  toes  were  not  united  into  a 
single  canon,  as  they  invariably  are  among  the  Ruminantia,  and  this 
is  in  reality  the  principal  difference  between  the  extremities  of  the 
latter  animals  and  those  of  the  Anoplotheria.  The  structure  of  the 
carpus  and  tarsus  is  precisely  the  same  in  both  genera  ;  the  scaphoid 
and  cuboid  bones,  which  are  soldered  together  into  a  single  piece  in 
all  the  other  Ruminantia,  being  separate  in  the  Camels  and  Llamas, 
as  they  invariably  are  in  the  Anoplotheria  and  other  Pachydermata. 
These  analogies  prove  that  the  Anoplotherium,  which  its  teeth  have 
already  shown  to  have  been  essentially  a  Pachydermatous  quadruped, 
approached  in  many  of  its  characters  to  the  Ruminantia  of  the  existing 
creation,  partaking  on  the  one  hand  of  the  characters  of  the  Camels 
and  Llamas,  and  on  the  other  of  those  of  the  Rhinoceroses  and 
Peccaries.  In  the  less  prominent  details  of  organisation  however,  the 
different  species  of  Anoplotheria  present  peculiarities  which  have 
induced  Baron  Cuvier  to  distribute  them  in  three  sub  genera,  In  all, 
the  prolongation  of  the  nasal  bones  clearly  shows  that  the  Anoplotheria 
were  not  furnished  with  trunks  like  the  Elephants,  Tapirs,  and 
Pala!otheria  ;  and  their  head  altogether,  judging  from  the  form  of  the 
skull,  appears  to  be  intermediate  between  that  of  the  Horse  and  that 
of  the  Camel.  The  first  subdivision  comprehends  those  species  which 
M.  Cuvier  calls — 

Anoplotheria  proper.  They  are  distinguished  by  having  all  the 
lower  molars  marked  by  double  or  triple  crescents  in  a  longitudinal 
direction,  without  salient  tubercles  ;  and  by  a  third  or  supernumerary 
hoof  on  the  fore-feet.  This  division  comprehends  two  species,  differing 
from  one  another  principally  in  point  of  size,  the  one  (A.  commune) 


Anoplotherium  commune. 


being  about  the  size  of  the  ass,  and  the  other  (A.  secuntlarium)  about 
that  of  the  hog.  Both  these  species  have  been  found  in  the  Isle  of 
Wight.  These  animals  were  low  on  the  limbs,  probably  like  the 
Tapirs,  but  their  long  and  powerful  tail,  equalling  the  body  itself  in 
length,  made  them  still  more  essentially  aquatic  animals.  The  great 
size  of  their  members,  the  depressed  and  heavy  proportions  of  their 
bodies,  and  their  long  tails  compressed  horizontally  at  the  base,  must 
have  given  them  much  of  the  external  form  of  the  otter ;  but  they 
resorted  to  the  lakes  and  marshes  of  the  antediluvian  world,  not  for 
the  purpose  of  preying  upon  other  animals,  but  in  search  of  aquatic 
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plants,  whilst  the  depressed  form  of  their  tails  shows  that  they  must 
have  swum  and  plunged  with  as  much  ease  and  facility  as  either  the 
Tapir  or  Hippopotamus.  Like  these  animals  their  ears  were  probably 
short  and  erect,  and  their  bodies  sparingly  covered  with  hair,  as  in  all 
the  existing  Pachydermata. 

The  sub-genus  Xbphodon  differs  from  that  just  described  in  having 
the  inferior  molars  tuberculous,  and  being  without  the  additional  or 
false  hoof  on  the  fore  feet.  It  contains  but  a  single  species  (A.  gracih  ). 
which,  judging  from  the  length  and  smallness  of  its  limbs,  and  tho 
elevation  of  the  tarsus,  must  have  presented  in  every  respect  a  complete 
contrast  to  the  A.  commune,  exhibiting  the  light  form  and  graceful 
proportions  of  the  gazelle.  Its  course  must  necessarily  have  been 
rapid,  and  probably  unembarrassed  by  a  long  tail;  and,  instead  of 
resorting  habitually  to  the  rivers  and  ponds,  like  the  former  specie,;, 
it  must  have  been  confined  to  the  dry  land,  and,  probably  like  the 
gazelles  and  antelopes,  fed  upon  dry  aromatic  herbs,  and  was  pro- 
vided with  long  moveable  ears  to  warn  it  of  the  approach  of  danger. 


Anoplotherium  gracile. 


The  third  sub-genus,  Dichobwnes,  contains  three  species,  all  esta- 
blished from  the  observation  of  detached  bones,  and  of  the  actual 
forms  of  which  it  is  consequently  impossible  to  give  a  correct  idea. 
They  differed  from  the  species  contained  in  the  two  former  subdivisions, 
principally  by  having  a  small  additional  or  false  hoof  both  on  the 
fore-  and  hind-feet ;  and  this  character  is  so  well  marked  in  all  the 
sub-genera  of  M.  Cuvier,  that,  besides  other  considerations,  it  would 
suffice,  among  existing  animals,  to  distinguish  three  separate  genera, 
and  pei'haps  should  do  so  in  the  present  instance.  The  Dichobimes 
were  all  of  small  stature :  the  largest  of  the  three  known  species 
(A.  leporinum)  was  about  the  size  of  a  hare;  the  other  two 
(A.  murinum  and  A.  obliquum)  about  that  of  the  guinea-pig,  were 
in  all  probability  the  smallest  of  hoofed  quadrupeds.  M.  Cuvier 
supposes  them  to  have  been  the  hares  and  rabbits  of  the  preadamite 
world,  but  their  whole  structure  seems  to  approximate  them  more 
correctly  to  the  musks  of  the  present  time,  and  they  probably  differed 
little  from  these  animals  either  in  form  or  habits.  Another  species  of 
this  genus  was  discovered  by  Mr.  Pratt,  in  the  Eocene  deposits  at 
Binstead  in  the  Isle  of  Wight,  and  has  been  described  by  Professor 
Owen  under  the  name  of  D.  cervinum. 

(Cuviei',  Ossemens  Fossiles ;  Owen,  British  Fossil  Mammals.) 

ANOPLURA,  a  family  of  Insects,  including  the  Aptera  of  Linmeus. 
and  the  various  forms  of  Pediculus  [Pediculus]  and  Parasitic 
Insects  of  other  authors.  The  researches  which  were  commenced  on 
this  family  by  Dr.  Leach  have  been  carried  on  by  Mr.  Denny,  and 
resulted  in  the  discovery  of  a  vast  number  of  new  forms.  The  result 
is  that  it  has  been  found  that  every  animal  is  infested  with,  or,  for 
some  wise  purpose  is  accompanied  by,  one  or  more  creatures 
belonging  to  this  family,  having  a  peculiar  form  in  each  species. 
Nearly  500  different  forms  of  these  curious  insects,  all  formed  on 
the  type  of  the  common  human  louse,  have  been  described  by 
Mr.  Denny,  in  the  catalogue  of  the  specimens  which  at  present  exist 
in  the  British  Museum.  In  most  cases  but  one  species  of  the  parasite 
exist  on  one  species  of  animal,  but  there  are  instances,  as  in  the  eagles 
and  gulls,  in  which  a  species  of  the  bird  is  attacked  by  five  species 
of  Anoplura.  The  best  series  of  illustrations  of  these  insects  which  exist 
are  contained  in  Denny's  '  Anoplura  Britannica,'  published  in  1842. 

ANORTHITE,  a  mineral  found  at  Monte  Somma,  and,  according 
to  the  analysis  of  Rose,  containing  : — 


Silica  44"9 

Alumina  ........  34-46 

Lime  15-68 

Magnesia ........  5'25 

Oxide  of  Iron  074 

It  occurs  crystallised,  and  has  the  primary  form  of  a  doubly 


oblique  prism.  The  colour  and  streak  are  white.  The  lustre  is 
vitreous,  inclining  to  pearly  on  the  cleavage  surfaces.  It  is  translucent 
and  transparent.    The  specific  gravity  is  2'65. 

ANSER,  the  Goose,  a  genus  of  birds  which  M.  Brisson  separated 
from  the  genus  Anas  of  Linnecus.  Brisson  has  been  followed  in  this 
by  Baron  Cuvier,  Vieillot,  Lesson,  Drapiez,  and  Fleming  ;  while 
Latham  adheres  to  Linnaeus,  and  Temminck  confines  A  user  to  a 
section  of  Anas.  [Ducks.] 

ANT  {Formica),  a  well-known  genus  of  insects,  wL:ch  has  attracted 


21:1 


ANT. 


ANT. 


220 


attention  from  the  earliest  age?,  on  account  of  the  singular  economy 
and  extraordinary  industry  manifested  by  the  different  species.  In 
the  present  article  we  shall  confine  ourselves  to  a  brief  but  methodical 
outline  of  their  natural  history.  In  tracing  the  history  of  most  insects, 
it  is  best,  perhaps,  to  begin  with  the  eggs ;  but  in  the  case  of  the  ant, 
the  laying  and  hatching  of  the  eggs  could  not  be  well  understood 
without  an  acquaintance  with  their  singular  manner  of  pairing,  with 
which,  therefore,  we  shall  begin. 

Pairing  of  Ants. — It  may  be  necessary  to  premise  here,  that,  similar 
to  bees,  a  community  of  ants,  whatever  the  species  may  be,  consists  of 
males,  which  have  always  four  wings ;  of  females,  much  larger  in  size 
than  the  males,  which  only  possess  wings  during  the  pairing  season  ; 
md  of  a  sort  of  barren  females,  which  have  been  variously  termed 
neuters,  workers,  or  nurse-ants,  and  which,  so  far  as  we  know,  have 
never  been  observed  to  have  wings  in  any  stage  of  their  existence. 

If  an  ant-hill  be  examined  any  time  after  midsummer  up  to  the 
close  of  autumn,  there  may  be  seen,  mixed  with  the  wingless  workers, 
a  number  of  both  males  and  females  furnished  with  white  glistening 
wings.  Those  however  are  neither  kings  nor  queens  in  the  state,  at 
least  so  far  as  freedom  -of  action  is  concerned,  for  they  are  not  allowed 
to  move  without  a  guard  of  workers  to  prevent  their  leaving  the 
boundaries,  and  if  one  straggles  away  unawares,  it  is  for  the  most  part 
dragged  back  by  the  vigilant  sentinels,  three  or  four  of  whom  may,  in 
such  cases,  be  seen  hauling  along  a  single  deserter  by  the  wings  and 
limbs.  The  workers,  so  far  from  ever  facilitating  the  exit,  much  less 
the  departure  of  the  winged  ones,  more  particularly  the  females,  guard 
them  most  assiduous^-  in  order  to  prevent  it ;  and  are  only  forced  to 
acquiesce  in  it  when  the  winged  ones  become  too  numerous  either  to 
be  guarded  or  fed.  There  seems  indeed  to  be  a  uniform  disposition 
in  the  winged  ones  to  desert  their  native  colony  :  and  as  they  never 
return  after  pairing,  it  would  soon  become  depopulated  in  the  absence 
of  females.  The  actual  pairing  does  not  seem  to  take  place  within  the 
ant-hill,  and  we  have  observed  scouts  posted  all  around,  ready  to 
discover  and  carry  back  to  the  colony  as  many  fertile  females  as  they 
could  meet  with.  Nay,  we  are  quite  certain  that  whole  colonies  have 
been  thus  dispersed  ;  and  when  they  did  not  find  fertile  females  near 
their  encampment,  they  have  gone  farther  and  farther  till  they  found 
them,  and,  if  they  had  gone  very  far,  never  returned,  but  commenced 
a  number  of  new  establishments,  according  to  their  convenience.  It 
is  probable  that,  soon  after  pairing,  the  males  die,  as  do  the  males  of 
bees  and  other  insects ;  for,  as  the  workers  never  bring  any  of  them 
back,  nor  take  any  notice  of  them  after  leaving  the  ant-hill,  they  must 
perish,  being  entirely  defenceless,  and  destitute  both  of  a  sting  and 
of  mandibles  to  provide  for  their  subsistence.  The  subsequent  proceed- 
ings of  the  females  are  very  different,  and  of  curious  interest.  It  was 
supposed  by  the  ancients  that  all  ants,  at  a  certain  age,  acquired  wings ; 
but  it  was  reserved  for  the  younger  Huber,  in  particular,  by  means  of 
his  artificial  formicaries,  to  trace  the  development  of  the  wings  in  the 
female  from  the  first  commencement,  till  he  saw  them  stripped  off  and 
laid  aside  like  cast  clothes. 

This  curious  process,  which  was  first  hinted  at  by  Gould  in  his 
interesting  account  of  '  English  Ants,'  we  have  repeatedly  witnessed 
— the  females  extending  their  wings,  bringing  them  over  their  heads, 
crossing  them  in  every  direction,  and  throwing  them  from  side  to  side, 
till  at  length  they  are  disjointed  from  the  body  and  fall  off. 

Foundation  of  Colonies. — Some  of  the  females  are,  after  pairing, 
usually  captured  by  the  working  ants,  and  conducted  back  to  the 
parent  community ;  and  others  are  laid  hold  of  by  straggling  parties 
of  from  two  to  a  dozen  workers,  who  do  not  return  to  the  parent 
community,  but  commence  small  colonies  on  their  own  account.  This 
explains  the  common  occurrence  of  a  great  number  of  small  colonies 
being  formed  in  the  immediate  vicinity  of  each  other,  while  sometimes 
the  parent  community  is  thereby  quite  broken  up,  and  the  hill  deserted. 
This  happens  frequently  in  the  case  of  the  Red  Ant  (Myrmica  rubra) 
and  the  Ash-Coloured  Ant  (Formica  fusca),  both  very  common  species 
in  fields  and  gardens.  In  the  case  of  the  Yellow  Ant  (F.flava)  again, 
and  the  AVood-Ant  (F.  rufa),  this  rarely  occurs,  the  parent  community 
often  remaining  in  the  same  spot  for  years  together. 

AVhen  a  female,  after  pairing,  does  not  chance  to  fall  in  with  any 
scouting  parties  of  workers,  she  proceeds  without  their  assistance  to 
found  a  colony  herself  in  the  same  manner  as  is  always  done  by  the 
females  of  the  social  wasps  and  humble-bees  every  spring.  We  have 
repeatedly  verified  this  fact,  both  by  confining  a  single  female  after 
pairing,  and  witnessing  her  proceedings,  and  by  discovering  in  the 
fields  single  females  occupied  in  laying  the  foundations  of  a  future  city 
for  their  progeny.  AVe  have  met  with  these  single  females  when  they 
have  just  begun  to  form  the  first  cell  for  the  reception  of  their  eggs  ; 
when  the  eggs  have  just  been  laid  ;  when  the  eggs  have  been  hatched ; 
and  also  when  a  few  workers  had  been  reared  to  assist  in  the  common 
labours. 

Contrary  to  what  takes  place  in  most  insects,  the  eggs  of  ants  are 
not,  when  laid,  glued  to  any  fixed  place,  but  are  found  in  parcels  of 
half  a  dozen  or  more  loosely  attached,  so  that  they  can  be  removed  at 
pleasure  during  the  hatching.  It  has  been  shown  in  the  '  Penny 
Magazine'  (vol.  i.,  p.  60),  by  a  series  of  minute  observations,  that  the 
female  earwig  moves  her  eggs  with  the  utmost  care  from  a  place  which 
she  judges  too  dry,  to  one  which  is  sufficiently  moist ;  and  in  the  same 
way  the  female  ant,  when  she  founds  a  colony  without  assistance,  or 


the  uurse-ants  in  a  community,  change  the  situation  of  the  eggs 
according  to  the  state  of  the  weather  or  of  the  day  and  night— a 
circumstance  first  observed  by  Dr.  King  in  the  reign  of  King  Charles  II. 
Heat  being  indispensable  to  their  successful  hatching,  the  eggs  are 
carefully  placed  during  the  day  near  the  surface  of  the  ant-hill,  but 
so  sheltered  from  the  direct  influence  of  the  sun  as  to  prevent  the  too 
rapid  evaporation  of  their  moisture.  During  the  night,  or  in  cold 
weather,  the  eggs  are  not  placed  s;o  high,  to  prevent  the  escape  of  the 
heat  which  they  naturally  possess.  The  attention  to  the  state  of 
temperature  occupies  much  of  the  assiduity  of  the  female  and  the 
nurse-ants. 

AVhcn  the  eggs  are  at  length  hatched  (and  during  this  process  we 
have  already  seen  that  they  enlarge  in  size),  the  young  grubs  are 
similarly  treated  with  respect  to  temperature,  but  greater  care  is  now 
taken  to  preserve  them  from  too  great  heat,  which  might  prove  more 
injurious  than  before  hatching. 

The  grubs  are  fed  by  the  nurse-ants  when  any  of  these  are  in  the 
colony,  and  by  the  mother  when  she  is  alone,  by  a  liquid  disgorged 
from  the  stomach,  as  is  done  in  a  similar  way  by  wasps,  humble-bees, 
pigeons,  and  canary  birds.  It  consequently  requires  no  little  industry 
on  the  part  of  a  solitary  female  to  procure  for  herself  sufficient  food 
to  supply  nutriment  for  a  brood  of  perhaps  a  dozen  or  twenty  grubs, 
which  are  insatiably  voracious. 

AVhen  the  grubs  are  full  grown  they  spin  for  themselves  cocoons  of 
a  membranous  texture,  and  of  a  brownish-white  colour,  not  unlike 
barleycorns  in  appearance,  and  indeed  mistaken  for  these  by  early 
observers — a  mistake  which  led  to  the  unfounded  notion  that  ants 
store  up  corn  for  winter  provision,  though,  from  their  always  becoming 
torpid  in  the  winter,  they  could  have  no  need  of  this  ;  and  even  were 
this  not  so,  they  never  feed  on  corn,  and  would  probably  starve  rather 
than  taste  it.  The  authority  of  Scripture,  which  has  been  supposed 
to  countenance  the  popular  notion,  is  shown  by  the  Rev.  Dr.  Harris, 
Messrs.  Kirby  and  Spencc,  and  others,  to  have  no  foundation  in  the 
sacred  text. 

The  cocoons  are  treated  precisely  like  the  eggs  and  the  grubs  with 
regard  to  exposure  to  heat;  and  the  anxiety  of  the  nurse-ants  to 
shelter  them  from  the  direct  rays  of  the  sun  is  taken  advantage  of  on 
the  Continent  to  collect  the  cocoons  (popularly  and  erroneously  called 
ants' -eggs)  in  quantity  as  food  for  nightingales  and  larks.  The  cocoons 
of  the  AVood- Ant  are  the  only  species  chosen ;  and  in  most  of  the  towns 
in  Germany  one  or  more  individuals  make  a  living  during  summer  by 
the  business. 

In  the  case  of  moths,  iohneumons,  and  other  insects  which  spin 
themselves  up  in  cocoons,  the  included  insect,  when  the  time  of  its 
change  arrives,  is  enabled  to  make  its  own  way  through  the  envelope ; 
but  though  it  would  appear,  from  some  observations  made  by 
Swammerdam,  that  ants  may,  when  forced  thereto,  effect  their  own 
disengagement,  this  is  not  the  usual  process.  It  is  the  nurse-ants 
that  cut  a  passage  for  them  with  their  mandibles,  as  was  first  minutely 
described  by  Baron  de  Geer  and  the  younger  Huber. 

Labours  of  the  Working  Ants. — We  have  already  seen  that  workers 
or  nurse-ants  have  to  labour  assiduously  in  placing  the  eggs,  the  grubs, 
and  the  cocoons  in  due  degrees  of  temperature ;  that  they  have  to  feed 
the  grubs  by  a  liquid  disgorged  from  the  stomach,  and  have  to  dis- 
engage the  insect  at  its  period  of  change  from  the  envelope  of  the 
cocoon.  They  have  also  to  perform  the  task  of  forming  streets, 
galleries,  aud  chambers  for  the  habitation  and  protection  of  the 
colony,  and  they  exhibit  in  the  work  such  perseverance  and  skill  as 
must  excite  the  admiration  of  every  observer.  Many  of  their  processes, 
indeed,  it  is  not  a  little  difficult  to  account  for  and  explain,  though 
these  have  been  very  carefully  investigated,  particularly  by  the  younger 
Huber,  in  whose  work,  and  in  the  '  Library  of  Entertaining  Knowledge 
— Insect  Architecture '  (p.  254  ct  seq.),  may  be  found  copious  details  of 
the  mining,  masonry,  and  carpentry  of  various  species.  AVe  shall  here 
give  an  instance  of  each  of  those  operations. 

Mining. — There  is  an  interesting  species  called  the  Sanguinary  Ant 
(F.  sanguinaria,  Latreille),  reported  to  have  been  seen  near  London, 
but  which  is  certainly  very  rare,  if  it  is  found  in  England.  In  the 
summer  of  1832  we  discovered  several  colonies  of  this  ant  on  the  brow 
of  the  heath  above  Godesberg,  on  the  Rhine  ;  and  being  desirous  of 
taking  a  number  of  them  alive  to  England  for  the  purpose  of  observing 
their  singular  manners,  we  waited  till  the  beginning  of  October,  when 
they  had  ceased  to  work,  and  had  retired  for  the  winter  to  their 
galleries  underground.  After  uncovering  the  thick  coping  of  dry 
heath-twigs  and  grass-stems  which  was  placed  over  the  subterranean 
city  of  the  colony  so  as  to  defend  it  from  rain  and  cold,  we  found 
several  covert-ways  dug  into  the  clay,  wide  enough  to  allow  two  or 
three  ants  to  walk  abreast ;  but  not  an  individual  now  made  its 
appearance,  though  some  weeks  previously  we  had  observed  thousands 
in  all  the  bustle  of  industry ;  and  we  began  to  fear  the  whole  had 
migrated  elsewhere.  Being  anxious,  however,  to  see  the  interior  struc- 
ture, we  dug  in  the  direction  of  the  covert-ways  to  the  depth  of  about 
six  or  nine  inches,  when  we  came  upon  a  number  of  chambers  com- 
municating with  each  other  by  galleries,  and  from  an  inch  to  two  or 
three  inches  in  extent,  in  each  of  which  a  number  of  ants  were  ^nng 
along  the  floor  in  a  half  torpid  state,  being  so  sluggish  that  they  could 
not  be  brought  to  run  with  their  usual  agility  even  when  irritated. 

The  point  which  we  wish  to  call  attention  to  here  is,  that  the  whole 
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of  the  apartments  which  we  laid  open,  amounting  to  a  dozen  or  more 
— and  there  were  probably  as  many  more  to  which  we  did  not  pene- 
trate— must  have  been  dug  out  of  the  solid  clay  by  the  ja,wa(mandibula) 
of  these  little  miners.  We  deemed  it  singular  that  we  could  see  none 
of  the  rubbish  lying  about,  which  must  have  been  cleared  away  from 
the  interior;  and  we  can  only  account  for  this  by  supposing  the 
colony  long  established,  and  the  rubbish  battered  into  the  grass  by 
the  weather. 

In  other  instances  of  mining,  such  as  in  the  case  of  the  Turf-Ant 
(F.  ecespitvm),  the  clay  taken  from  the  interior  is  built  up  on  the 
outside,  using  the  herbage  for  buttresses  to  support  the  walls  thus 
formed.  In  the  case  of  the  Sanguinary  Ants,  however,  we  observed 
nothing  of  this  kind,  and  do  not  think  they  ever  employ  any  exterior 
masonry. 

Masonry. — The  most  common  of  our  English  ants  which  employ 
masonry  is  the  Yellow  Ant  (F.  fiava),  whose  hills  are  so  usually  found 
built  up  in  old  pastures,  a  foot  or  more  in  height,  and  from  6  inches 
to  2  feet  in  diameter.  For  the  materials  of  their  building  they  are 
wholly  indebted  to  the  soil  below,  which  they  quarry  out  with  great 
assiduity ;  but  as  they  have  no  means  of  tempering  the  clay  when  it 
is  diy,  they  are  always  forced  to  execute  their  principal  works  in 
rainy  weather.  "  I  was,"  says  Dr.  J.  R.  Johnson,  "  in  the  habit  of 
visiting,  almost  daily,  for  a  month,  an  extensive  nest  of  Red  Ants,  of 
which  a  large  fiat  stone  formed  the  roof.  During  my  visits  for  the 
first  three  weeks,  scarcely  a  drop  of  rain  had  fallen,  and  the  nest 
seemed  considerably  injured  by  the  continual  falling  in  of  loose  earth, 
which  these  little  creatures  with  amazing  industry  removed,  whenever 
it  happened  any  of  the  avenues  were  blocked  up.  No  attempt  was 
ever  made  towards  reparation  ;  but  what  was  my  surprise,  on  visiting 
my  little  friends  after  a  two  days'  heavy  rain,  to  find  that  the  repairs 
were  already  completed,  and  that  the  upper  surface  of  then.'  habitation 
presented  as  smooth  a  surface  as  if  a  trowel  had  been  passed  over  it ; 
yet  all  their  wcrk  they  had  industriously  effected  by  kneading  with 
the  rain-water  the  loose  earth  into  a  sort  of  paste.  From  the  nest 
being  situated  in  the  midst  of  an  extensive  heath,  where  there  could 
be  no  supply  of  water,  and  from  its  remaining  unrepaired  during 
the  dry  weather,  it  amounts  to  a  full  conviction  that  ants  employ 
no  other  cement  than  water  in  the  construction  of  their  varied 
habitations. 

"  I  have  often  been  surprised  at  the  ingenuity  of  these  little 
creatures,  in  availing  themselves  of  contiguous  blades  of  grass,  stalks 
of  corn,  &c,  when  they  wish  to  enlarge  the  boundaries  of  their  abode. 
As  these  are  usually  met  with  in  the  erect  position,  they  are  admirably 
calculated  for  pillars  ;  they  therefore  coat  them  over  with  a  fine  paste 
of  earth,  giving  them,  by  additional  layers,  the  solidity  they  judge 
necessary  for  the  work  on  which  they  are  engaged  ;  they  then  leave 
them  to  be  consolidated  by  the  wind,  and  afterwards  spring  a  number 
of  arches,  from  pillar  to  pillar,  and  thus  form  an  extensive  saloon. 
Should  they  be  at  any  time  in  want  of  small  apartments,  they  have 
only  to  prepare  a  quantity  of  moistened  earth,  and  by  placing  this 
between  the  pillars,  and  carrying  it  up  to  the  roof,  leaving  here  and  there 
an  aperture  for  entrance,  their  object  is  completely  attained." 

It  is  remarkable  that  the  greater  part  of  these  masonic  labours  are 
performed  during  the  night,  or  at  least  in  gloomy  weather. 

Carpentry. — The  coping  which  we  have  already  described  as  placed 
over  the  subterranean  abode  of  the  Sanguinary  Ants,  and  which  is 
still  more  remarkable  in  the  colonies  of  the  Wood-Ant  (F.  rufa), 
cannot  be  referred  to  any  sort  of  carpentry,  for  the  small  sticks  and 
straws  of  which  it  is  composed  are  not  cut  into  fitting  lengths,  but 
collected  in  the  vicinity  of  the  hill  and  laid  on  it  after  the  manner  of 
thatch.  The  term  carpentry,  however,  will  apply  most  justly  to  those 
species  which  form  excavations  in  the  interior  of  trees,  of  which  the 
following  is  an  instance  observed  in  1832. 

We  had  brought  into  our  garden  in  the  beginning  of  June,  a  large 
piece  of  a  willow  tree,  which  had  been  very  curiously  worked  out  by 
the  species  usually  called  the  Emmet  (F.  fuliginosa,  Latreille).  The 
tree  indeed  from  which  it  had  been  taken,  appeared  to  have  been 
destroyed  in  a  great  measure  from  the  extensive  excavations  of  these 
little  carpenters.  Yet  the  poi'tion  of  the  tree  alluded  to  seemed  to  be 
singularly  strong,  when  the  great  number  of  the  cells  and  their 
peculiar  structure  was  taken  into  consideration.  The  walls  of  these 
cells  were  literally  as  thin  as  writing-paper,  though  not  quite  so  smooth 
and  even,  and  they  were  seldom  quite  parallel,  but  arranged,  some 
perpendicularly,  and  others  slanting  in  various  directions,  worked  out, 
it  would  appear,  upon  no  previous  design,  but  beginning  at  any  given 
point,  and  only  limited  in  extent  by  the  worker  discovering  his 
approach  to  one  adjacent.  The  tact  with  which  they  chisel  away  the 
wood  with  their  jaws,  so  as  to  come  so  near  the  next  cell  without 
actually  cutting  into  it,  cannot  well  be  accouuted  for  on  any  of  the 
common  principles  of  human  mechanism.  It  cannot  be  the  result  of 
vision,  from  the  worker-out  looking  along  the  level  of  the  plane,  as 
one  of  our  carpenters  would  do,  and  thence  working  so  as  not  to  cut 
through  it ;  for  the  wall  has,  in  most  instances,  though  not  in  all,  no 
free  edge  along  which  such  a  level  could  be  taken  by  the  eye.  Hearing 
might  assist  them  however,  supposing  workers  to  be  engaged  in 
chiselling  on  each  side  of  the  partition,  but  it  would  appear  to  be 
more  from  touch,  or  rather  that  modification  of  it  denominated 
tact,  which    enables  them  to  feel,  as  it  were,   when  they  have 


nearly  penetrated  the  wall,  and  which  consequently  warns  them  to 
stop. 

It  is  not  a  little  remarkable,  that  all  the  wood  which  is  worked  out 
by  these  ants  is  tinged  of  a  black  colour,  giving  all  their  streets  and 
lanes  somewhat  the  appearance  of  having  suffered  from  fire  or  of  being 
smoked.  M.  Huber  the  younger  did  not  succeed  in  ascertaining  the 
cause  of  this  black  colour.  We  should  conjecture  it  to  arise  from 
iron  contained  in  the  saliva  of  the  ants  acting  on  the  gallic  acid  of  the 
wood,  in  a  similar  way  as  the  same  wood  becomes  black  when  cut 
with  a  knife.  The  fine  glossy  black  of  the  ants  themselves  may 
originate  from  the  same  chemical  principle,  and  this  is  rendered  more 
probable  from  the  excavations  made  by  other  species,  such  as  the 
Dusky  Ant  (F.  fusca,  Latreille),  not  being  tinged  with  this  black 
colour.  Neither  ape  the  excavations  of  the  latter  so  regular  in  the 
form  of  the  cells ;  and  the  delicately  thin  partitions  do  not  occur. 
We  have  seen  several  colonies  of  the  Yellow  Ant  ( F.  fiava,  Latreille) 
established  in  trees,  though  their  usual  habits  lead  them  to  prefer  a 
hedge-bank,  the  dry  ridge  of  a  field,  or  a  small  knoll  on  a  common. 
In  none  of  these  however  had  the  workers  much  trouble  in  making 
their  excavations,  the  trees  being  in  every  instance  far  gone  with  the 
dry  rot,  and  the  chambers  were  consequently  as  easy  to  construct  as 
in  a  knoll  of  sand.  In  the  instance  of  the  Black  Carpenter-Ant 
( F.  fuliginosa),  on  the  other  hand,  the  wood  of  the  tree  selected  for 
their  colony  is  always  hard  and  tough,  the  easiness  of  working  it  being 
apparently  considered  a  disadvantage  rather  than  a  recommendation. 
We  have  usually  seen  these  colonies,  therefore,  in  growing  trees,  the 
oak  seeming  to  be  preferred  to  all  others  ;  the  honeycomb-like  work 
does  not  seem  to  stop  the  vegetation,  the  tree  continuing  to  put  forth 
leaves  and  shoots  as  before  it  was  excavated  for  the  use  of  the 
colony.  In  the  instance  which  gives  rise  to  these  remarks,  the  willow 
tree  was  indeed  dilapidated  and  shorn  of  its  leaves  and  branches,  yet 
was  it  untouched  with  dry  rot,  and  the  wood  was  hard  and  tough. 

Food  of  Ants. — Some  species  of  ants  are  carnivorous  and  will  eat 
insects,  fruits,  and  almost  anything  eaten  by  other  animals ;  but  honey 
is  the  most  universal  favourite  among  all  the  species,  particularly  the 
excretion  of  the  various  species  of  Aphides,  called  Honey-Dew.  It  is 
on  this  account  that,  wherever  Aphides  abound,  we  ai^g  always  certain 
to  meet  with  ants  carefully  attending  their  motions  and  greedily 
drinking  the  honey-dew,  which  becomes  so  injurious  to  plants  when  it 
increases  in  quantity  so  as  to  obstruct  the  pores  of  the  leaves.  It  is 
stated  by  Huber  and  some  other  authors,  that  during  winter  the  ants 
imprison  some  Aphides  in  their  cells,  or,  at  all  events,  take  advantage 
of  individuals  of  the  Grass  Aphis  ( Aphis  graminum  )  in  the  vicinity 
of  their  hills  to  obtain  honey-dew.  We  strongly  suspect  there  must 
be  some  fallacy  in  this  statement ;  for  among  numerous  colonies  which 
we  have  carefully  examined  during  winter,  we  always  found  the 
whole  population  torpid  or  nearly  so,  and  not  inclined  to  touch  even 
honey  when  we  offered  it  to  them.  In  the  case  of  the  Sanguinary 
Ants  in  Germany  already  mentioued,  we  have  seen  that  they  had 
become  torpid  as  early  as  October,  when  the  weather  was  still  fine  and 
far  from  being  cold.  We  are  therefore  of  opinion  that  the  statement 
will  be  found  as  void  of  accurate  foundation  as  that  which  represents 
ants  as  storing  up  corn  for  the  winter. 

Migrations. — We  have  already  seen,  under  the  head  of  pairing,  one 
principle  in  operation  for  spreading  around  a  parent  ant-hill  a  number 
of  young  colonies.  This  indeed  may  be  considered  the  main  principle 
of  migration ;  but  besides  this,  the  whole  of  a  populous  ant-hill 
which  has  been  established  for  several  years  will,  from  some  cause 
beyond  our  means  of  tracing,  though  most  probably  on  account  of 
more  convenient  forage,  at  once  desert  their  homes  and  march  to  a 
new  station.  Among  the  Yellow  Ants,  the  Emmets,  and  the  Wood 
Ants  or  Pismires,  this  is  by  no  means  common  ;  but  it  is  an  every- 
day occurrence  among  the  Red  Ants,  the  Ash-Coloured  Ants,  the  Turf- 
Ants,  and  others  whose  colonies  never  become  very  populous,  and 
are  consequently  both  more  easily  moved  and  more  easily  provided 
with  lodging. 

"  Immense  swarms  of  ants,"  to  use  the  words  of  Dr.  Roget,  "  are 
occasionally  met  with,  and  some  have  been  recorded  of  such  prodigious 
density  and  magnitude  as  to  darken  the  air  like  a  thick  cloud,  and  to 
cover  the  ground  to  a  considerable  extent  where  they  settled."  Mr. 
Gleditsch  describes,  in  the  'History  of  the  Berlin  Academy,'  for  1749, 
shoals  of  a  small  black  ant  which  appeared  in  Germany,  and  formed 
high  columns  in  the  air,  rising  to  a  vast  height,  and  agitated  with  a 
curious  intestine  motion,  somewhat  resembling  the  aurora  borealis. 
A  similar  flight  of  ants  is  spoken  of  by  Mr.  Acolutte,  a  clergyman  of 
Breslau,  which  resembled  columns  of  smoke,  and  which  fell  on  the 
churches  and  the  tops  of  the  houses,  where  the  ants  could  be  gathered 
by  handfuls.  In  the  German  '  Ephemerides,'  Dr.  Charles  .  Raj-ger 
gives  an  account  of  a  large  swarm  which  crossed  over  the  town  •  of 
Poseu,  and  was  directing  its  course  towards  the  Danube.  The  whole 
town  was  strewed  with  ants,  so  that  it  was  impossible  to  walk  without 
trampling  on  3  0  or  4  0  at  every  step.  And  Mr.  Dorthes,  in  the  '  J ournal 
de  Physique'  for  1790,  relates  the  appearance  of  a  similar  phenomenon 
at  Montpellier.  The  shoals  moved  about  in  different  directions, 
having  a  singular  intestine  motion  in  each  column,  and  also  a  general 
motion  of  rotation.  About  sunset  all  fell  to  the  ground,  and.  on 
examining  the  ants,  they  were  found  to  belong  to  the  Formica  n  igra 
of  Linnocus. 
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Wars  and  Expeditions  to  capture  Slaves. — In  the  same  way  as  the 
bees  and  the  wasps  of  different  hives  manifest  inveterate  hostility 
when  they  meet,  ants  also  of  the  same  or  of  different  species  assail 
one  another  when  they  meet  during  their  foraging  excursions.  Besides 
the  individual  skirmishes  which  thence  occasionally  arise,  pitched 
battles  are  sometimes  fought  between  the  whole  or  nearly  the  whole 
force  of  populous  adjacent  colonies.  We  have  never  ourselves  witnessed 
any  very  extensives  battles  of  this  kind,  such  as  Huber  describes,  in 
winch  thousands  of  combatants  were  engaged,  but  we  have  seen  as 
many  as  50  of  the  AVood-Ants  fighting  most  pertinaciously  within  the 
area  of  a  few  inches  on  what  were  supposed  to  be  the  boundaries  of 
their  several  territoiies.  Their  bite  is  so  sharp,  and  the  acrid  acid 
which  they  infuse  is  so  deleterious,  that  many  are  thus  disabled  or 
killed  outright.  Huber  witnessed  on  such  occasions  very  extensive 
carnage. 

Besides  these  skirmishes  and  battles  which  occur  among  all  the 
species,  there  are  whole  communities  of  warrior-ants,  as  was  first 
discovered  by  Huber,  whose  history  is  so  extraordinary  as  almost  to 
exceed  belief.  The  details  indeed  have  hitherto  been  credited  chiefly, 
if  not  solefy,  on  the  well-known  veracity  of  Huber;  but  in  the  autumn 
of  1832  we  had  an  opportunity  of  verifying  them  both  in  the  Black 
Forest  and  in  Switzerland,  with  respect  to  the  species  which  he  terms 
the  Amazon  Ant  (F.  rufescens,  Latreille),  and  on  the  Rhine  with 
respect  to  the  Sanguinary  Ant. 

Both  of  these  species  make  war  on  the  ants  of  a  different  species 
from  themselves,  particularly  the  Dusky  Ant  (F.  fitsca),  not  for  the 
purpose  merely  of  gratifying  a  propensity  to  combat,  but  to  make 
slaves  of  the  vanquished  to  do  the  drudgery  of  the  conquerors  at 
home.  The  manner  in  which  they  proceed  in  this  affair  manifests, 
so  far  as  we  can  judge,  deep  design,  such  as  might  be  ascribed  to  the 
counsels  of  a  cunning  diplomatist.  They  do  not  capture  the  adult  ants 
and  cany  them  into  slavery,  but  make  booty  of  the  eggs  and  cocoons, 
which,  after  the  contest  is  decided  —  and  the  warriors  are  always 
conqueror's  —  are  earned  off  to  the  Amazonian  citadel,  and  being 
hatched  there,  the  poor  slaves  are  most  probably  not  aware  but  that 
it  is  their  native  colony.  Huber  repeatedly  witnessed  such  expeditions 
for  the  purpose  of  capturing  slaves ;  but  though  we  were  not  so 
fortunate,  we  witnessed,  in  a  great  number  of  instances,  the  slaves  at 
work  for  their  warlike  captors. 

The  Amazons  have  not  hitherto  been  found  in  Britain,  and  we 
were  unsuccessful  in  our  attempt  to  bring  over  from  the  Black  Forest 
a  nest  of  live  ones  with  their  slaves  which  we  had  placed  in  a  box  for 
the  purpose. 

ANT-BEAR,  the  name  commonly  given  to  the  Mynnecophaga  jubata 
by  the  English  at  Demerara.  [Ant-Eater.] 

ANT-EATER  (Myrmecophaga,  Linnajus),  a  genus  of  Edentata,  dis- 
tinguished by  their  total  want  of  teeth  and  their  hairy  covering.  The 
latter  circumstance  separates  them  from  the  Pangolins  (Mania),  or  Scaly 
Ant-Eaters  of  Africa  and  Asia,  which  they  resemble  closely  in  other 
respects,  as  well  in  their  general  anatomy  as  in  their  food  and  habits. 
These  two  genera  form  a  small  but  very  distinct  family  of  Cuvier's 
order  Edentata,  differing  from  the  common  animals  comprised  in  that 
singular  group,  as  well  as  from  all  other  known  mammalia,  by  their 
entire  deprivation  of  the  organs  of  mastication,  and  acquiring  an  addi- 
tional interest  by  the  light  which  their  osteological  conformation  throws 
upon  the  structure  and  organisation  of  the  Megatherium,  Megalonyx, 
and  Mylodon,  those  extraordinary  animals  whose  fossil  remains  have 
attracted  so  much  of  the  attention,  not  only  of  the  professed  naturalist, 
but  likewise  of  the  public  at  large.  The  osteology  of  the  skulls  and 
trunks  of  these  extinct  animals  presents  the  closest  analogies  with  that 
of  the  corresponding  parts  in  the  Sloths ;  so  the  whole  construction 
of  their  extremities  appears  to  have  been  formed  after  the  same  model 
as  that  of  the  corresponding  organs  of  the  Ant-Eaters.  The  head  of 
these  latter  animals,  indeed,  is  altogether  different  from  that  of  the 
Sloths  :  not  only  does  it  want  the  organs  of  mastication,  of  which  they 
are  deficient  only  in  the  incisors,  but  the  bones  of  the  face,  which  in 
them  are  short  and  round  like  those  of  apes  and  monkeys,  are 
prolonged  in  the  Ant-Eaters,  particularly  in  the  Great  Ant-Eater  (M. 
iubata),  to  double  the  length  of  the  skull.  This  singular  conformation 
arises  from  the  form  of  the  maxillary  or  jaw-bones,  and  those  of  the 
nose,  which  form  together  a  kind  of  long  tube,  very  small  in  proportion 
to  its  length,  and  almost  cylindrical.  This  prolongation  of  the  muzzle  i 
is  not  carried  to  so  great  an  extent  in  either  of  the  other  two  known 
species  of  Ant-Eaters ;  but  even  there  the  construction  here  described 
differs  only  in  degree,  and  presents,  on  a  more  contracted  scale,  all 
the  characteristics  of  the  Myrmecophaga  jubata. 

It  is  in  the  construction  of  the  anterior  extremities  however  that 
these  animals  offer  the  greatest  singularities,  and  become  most 
important  in  their  relations  to  the  fossil  species.  The  phalanges  or 
ioints  of  the  toes,  particularly  the  last,  which  bear  the  claws,  are 
formed  in  such  a  manner  as  to  permit  them  to  be  bent  inwards  only, 
as  in  the  Sloths ;  and  for  this  purpose  they  are  provided  with  very 
powerful  ligaments,  which  keep  them,  in  a  state  of  repose,  bent  in 
along  the  sole  of  the  foot,  and  never  permit  the  hand  to  be  completely 
opened,  but'  only  half  extended,  as  we  sometimes  see  in  gouty  or 
rheumatic  people.  The  toes  themselves  are  of  very  unequal  size,  and 
even  differ  in  number  in  different  species.  The  Great  Ant-Bear  and 
Tamandua  have  four  on  the  anterior  and  five  on  the  posterior 
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extremities,  whilst  the  smallest  species,  called,  from  that  circumstance, 
M.  didaetyla,  has  only  two  on  the  fore  feet  and  four  on  the  hind.  The 
toes  themselves,  as  in  the  Sloths,  are  united  closely  together  as  far  as 
the  claws,  and  are  consequently  incapable  of  any  separate  or  individual 
motion,  but  the  disadvantages  arising  from  this  circumstance  are 
more  than  counterbalanced  by  the  increased  strength  which  it 
produces,  and  the  consequent  adaptation  of  the  organ  to  the  peculiar 
purposes  of  these  animals'  economy.  The  claws  are  all  large  and 
powerful,  especially  that  of  the  middle  toe,  of  which  the  dimensions 
are  quite  enormous.  Nor  do  the  Ant-Eaters,  in  walking,  tread  flatly 
upon  the  sole  of  the  foot  like  the  generality  of  mammalia :  on  the 
contrary,  they  rest  entirely  upon  its  outer  edge,  which  is  provided 
with  a  large  callous  pad  for  that  purpose,  whilst  their  toes  being  bent 
inwards  along  the  palms,  the  sharp  points  of  their  powerful  claws  are 
preserved  from  being  injured  by  the  friction  of  the  hard  ground.  In 
other  respects  the  Ant-Eaters  are  remarkable  for  their  long  cylindrical 
tongues,  covered  with  a  glutinous  saliva,  by  means  of  which  they 
entrap  and  devour  the  insects  vipon  which  they  live,  and  from  which 
they  derive  their  names,  both  among  naturalists  and  common 
observers  —  Myrmecophaga  literally  signifying  Ant-Eater.  This 
tongue  is  protractile,  and  capable  of  being  extended  to  a  sur- 
prising distance  beyond  the  snout ;  it  is  nearly  twice  the  length 
of  the  whole  head  and  muzzle  together,  and  when  not  extended 
is  kept  doubled  up  in  the  rnoiith  with  the  point  directed  back- 
wards. The  eyes  are  particularly  small,  the  ears  short  and  round, 
the  legs  robust  and  amazingly  powerful,  b\it  so  unfavourably 
formed  for  locomotion,  that  the  pace  of  these  animals  is  almost  as  tardy 
as  that  of  the  sloths  themselves,  their  greatest  exertions  not  enabling 
them  to  surpass  the  ordinary  walk  of  a  man.  The  tail  is  always  long : 
in  the  great  species  lax  and  thickly  covered  with  very  long  flowing  hair, 
in  the  other  two,  strongly  prehensile,  and  naked  underneath.  These 
species  consequently  climb  ti'ees  and  reside  principally  among  their 
branches,  feeding  upon  the  wild  bees  and  termites  which  inhabit  the 
same  situations.  The  Great  Ant-Bear,  on  the  contrary,  never  quits 
the  surface  of  the  earth,  and  confines  its  depredations  entirely  to  the 
numerous  species  of  large  ants  which  inhabit  its  native  regions,  and 
furnish  him  at  all  times  with  an  abundant  and  easily-procured  nutri- 
ment. The  whole  genus  is  confined  to  South  America,  and  contains 
three  distinct  and  well-defined  species. 

1.  The  Great  Ant-Eater  (31.  jubata,  Linn.),  called  Tamandua  by  the 
Portuguese,  and  Ant-Bear  by  the  English  and  Spaniards,  is  a  large 
animal  which  measures,  when  full  grown,  four  feet  and  a  half  from 
the  extremity  of  the  snout  to  the  origin  of  the  tail.  The  tail  itself 
is  3  feet  3  inches  in  length,  reckoning  to  the  extremity  of  the 
hair,  or  measured  only  along  the  stump,  2  feet  4  inches  ;  the  head, 
13i  niches  from  the  snout  to  the  base  of  the  ear,  and  10A  inches  to 
the  anterior  angle  of  the  eye ;  its  circumference  immediately  before 
the  eyes,  where  it  is  the  thickest,  is  14  inches,  but  from  this  part  it 
gradually  diminishes  to  the  end  of  the  muzzle,  where  it  measures 
only  5  j  inches.  The  height  of  the  animal  at  the  shoulder  is  3 
feet  3  inches,  and  at  the  croup  only  2  feet  10  inches,  because,  being 
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perfectly  plantigrade,  it  necessarily  stands  lower  on  the  hind  legs  than 
before,  as  may  be  observed  in  the  common  bear,  the  badger,  and  other 
species  which  partake  of  the  plantigrade  formation  of  the  extremities. 
The  ear  is  short  and  round,  being  an  inch  and  a  quarter  broad  at  the 
base,  and  only  an  inch  in  length  ;  the  eye  is  remarkably  small,  deeply 
sunk  in  the  head,  and  with  a  naked  eyelid ;  the  head  and  snout,  as 
already  observed,  are  prolonged  to  a  remarkable  degree ;  they  are  in 
form  almost  cylindrical,  and  end  in  a  small-  truncated  muzzle,  having 


Hi 


ANT-EATER. 


ANT-EATER. 


228 


the  nostrils  and  mouth,  placed  at  its  extreme  end  ;  the  latter  is  so 
small  that  its  whole  width  scarcely  exceeds  an  inch,  and  the  jaws  are 
of  equal  length.  The  tongue  is  almost  cylindrical,  fleshy,  extremely 
flexible,  and  capable  of  being  protruded  to  the  distance  of  16  or  18 
inches.  The  toes  of  the  anterior  extremities,  four  in  number,  are  of 
unequal  length,  the  innermost  beiug  the  smallest  and  weakest  of  all ; 
the  second  measures  2  A  inches  in  length,  and  is  provided  with  a 
powerful  crooked  claw  nearly  2  inches  long,  sharp-pointed,  and  tren- 
chant on  its  under  surface ;  the  third,  which  is  the  largest  of  all,  has 
a  similar  claw  2£  inches  in  length;  and  the  fourth,  or  exterior  toe, 
is  provided  with  a  smaller  and  weaker  claw,  like  that  of  the  innermost. 
All  these  claws,  when  in  a  state  of  repose,  are  kept  bent  inwards,  and 
only  extended,  or  rather  half-extended  (for  the  animal  cannot  open 
the  fingers  farther),  when  used  for  defence,  or  for  breaking  through 
the  hard  external  crust  of  the  ant-hills. 

The  prevailing  colour  on  the  head,  face,  and  cheeks  of  the  Ant-Bear 
is  a  mixture  of  gray  and  brown ;  that  on  the  upper  parts  of  the  body 
and  tail  is  a  deep  brown,  mixed  with  -silvery-white.  A  broad  black 
band,  bordered  on  each  side  with  a  similar  one  of  a  white  or  light 
grayish-brown  colour,  commences  on  the  chest,  and  passes  obliquely 
over  each  shoulder,  diminishing  gradually  as  it  approaches  the  loins, 
where  it  ends  in  a  point.  The  sides,  arms,  and  thighs  are  silvery-gray, 
with  a  slight  mixture  of  brown,  marked  with  two  deep  black  spots, 
one  on  the  carpus,  and  the  other  on  the  toes  ;  the  hind-legs  are  almost 
perfectly  black,  and  the  breast  and  belly  of  a  deep  brown,  almost 
equally  obscure. 

The  habits  of  the  Great  Ant-Bear  are  slothful  and  solitary ;  the 
greater  part  of  his  life  is  consumed  in  sleeping,  notwithstanding  which 
he  is  never  fat,  and  rarely  even  in  good  condition.  When  about  to 
sleep,  he  lies  upon  one  side,  conceals  his  long  snout  in  the  fur  of  the 
breast,  locks  the  hind  and  fore  claws  into  one  another,  so  as  to  cover  the 
head  and  belly,  and  turnsjhis  long  bushy  tail  over  the  whole  body  in 
such  a  manner  as  to  protect  it  from  the  too  powerful  rays  of  the  sun. 
The  female  bears  but  a  single  young  one  at  a  birth,  which  attaches 
itself  to  her  back,  and  is  carried  about  with  her  wherever  she  goes, 
rarely  quitting  her,  even  for  a  year  after  it  has  acquired  sufficient 
strength  to  walk  and  provide  for  itself.  This  unprolific  constitution, 
and  the  tardy  growth  of  the  young,  account  for  the  comparative 
rarity  of  these  animals,  which  are  said  to  be  seldom  seen,  even  in 
their  native  regions.  The  female  has  only  two  mammae,  situated  on 
the  breast,  like  those  of  apes,  monkeys,  and  bats. 

In  its  natural  state  the  Ant-Bear  lives  exclusively  upon  ants,  to 
procure  which  it  opens  their  hills  with  its  powerful  crooked  claws, 
and  at  the  moment  that  the  insects,  according  to  their  nature,  flock 
from  all  quarters  to  defend  their  dwellings,  draws  over  them  his  long- 
flexible  tongue,  covered  with  glutinous  saliva,  to  which  they  conse- 
quently adhere  ;  and  so  quickly  does  he  repeat  this  operation,  that 
we  are  assured  he  will  thus  project  his  tongue  and  draw  it  in  again 
covered  with  insects  twice  in  a  second.  He  never  actually  introduces 
it  into  the  holes  or  breaches  which  he  makes  in  the  hills  themselves, 
but  only  draws  it  lightly  over  the  swarms  of  insects  which  issue  forth 
alarmed  by  his  attack.  "It  seems  almost  incredible,"  says  Azara, 
"  that  so  robust  and  powerful  an  animal  can  procure  sufficient  suste- 
nance from  ants  alone  ;  but  this  circumstance  has  nothing  strange  in 
it  for  those  who  are  acquainted  with  the  tropical  parts  of  America, 
and  who  have  seen  the  enormous  multitudes  of  these  insects,  which 
swarm  in  all  parts  of  the  country,  to  that  degree  that  their  hills  often 
almost  touch  one  another  for  miles  together."  The  same  author 
informs  us,  that  domestic  Ant-Bears  were  occasionally  kept  by  different 
persons  in  Paraguay,  and  that  they  had  even  been  sent  alive  to  Spain, 
being  fed  upon  bread  and  milk,  mixed  with  morsels  of  flesh  minced 
very  small.  Like  all  animals  which  live  upon  insects,  they  are  capable 
of  sustaining  a  total  deprivation  of  nourishment  for  an  almost 
incredible  time. 

The  Great  Ant-Bear  is  found  in  all  the  warm  and  tropical  parts  of 
South  America,  from  Colombia  to  Paraguay,  and  from  the  shores  of 
the  Atlantic  to  the  foot  of  the  Andes.  His  favourite  resorts  are  the 
low  swampy  savannahs,  along  the  banks  of  rivers  and  stagnant  ponds, 
also  frequenting  the  humid  forests,  but  never  climbing  trees,  as  falsely 
reported  by  Buflbn,  on  the  authority  of  Laborde.  His  pace  is  slow, 
heavy,  and  vacillating ;  his  head  is  carried  low,  as  if  he  smelled  the 
ground  at  every  step,  whilst  his  long  shaggy  tail,  drooping  behind 
him,  sweeps  the  ground  on  either  side,  and  readily  indicates  his  path 
to  the  hunter ;  though,  when  hard  pressed,  he  increases  his  pace  to  a 
kind  of  slow  gallop,  yet  his  greatest  velocity  never  half  equals  the 
ordinary  running  of  a  man.  So  great  is  his  stupidity,  that  those  who 
encounter  him  in  the  woods  or  plains  may  drive  him  before  them 
by  merely  pushing  him  with  a  stick,  so  long  at  least  as  he  is  not 
compelled  to  proceed  beyond  a  moderate  gallop ;  but  if  pressed  too 
hard,  or  urged  to  extremity,  he  turns  obstinate,  sits  up  on  his  hind- 
quarters like  a  bear,  and  defends  himself  with  his  powerful  claws. 
Like  that  animal,  his  usual  and  indeed  only  mode  of  assault  is  by 
seizing  his  adversary  with  his  fore-paws,  wrapping  his  arms  round 
him,  and  endeavouring  by  this  means  to  squeeze  him  to  death.  His 
great  strength  and  powerful  muscles  would  easily  enable  him  to 
accomplish  his  purpose  in  this  respect,  even  against  the  largest 
animals  of  his  native  forests,  were  it  but  guided  by  ordinary  intelli- 
gence, or  accompanied  with  a  common  degree  of  activity.    But  in 
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these  qualities  there  are  few  animals  indeed  which  do  not  greatly 
surpass  the  Ant-Bear  ;  so  that  the  different  stories  handed  down  by 
writers  on  natural  history  from  one  another,  and  copied,  without 
question,  into  the  histories  and  descriptions  of  this  animal,  may  be 
regarded  as  pure  fictions.  For  this  statement  we  have  the  express 
authority  of  Don  Felix  d' Azara,  an  excellent  observer  and  credible 
writer,  from  whose  '  Natural  History  of  the  Quadrupeds  of  Paraguay ' 
we  have  derived  the  greater  portion  of  the  preceding  account  of  the 
habits  and  economy  of  this  extraordinary  animal.  The  flesh  of  the 
Ant-Eater  is  esteemed  a  delicacy  by  the  Indians  and  negro  slaves,  and, 
though  black,  and  of  a  strong  musky  flavour,  is  sometimes  even  met 
with  at  the  tables  of  Europeans. 

2.  The  Tamandua  (M.  Tamandua,  Guvier),  is  an  animal  much  inferior 
to  the  Great  Ant-Bear  in  point  of  size,  being  scarcely  so  large  as  a 
good-sized  cat,  whilst  the  other  exceeds  the  largest  greyhound  in 
length,  though,  from  the  shortness  of  its  legs,  it  is  much  inferior  in 
height.  The  head  of  the  Tamandua  is  not  so  disproportionately  long 
and  small  as  that  of  the  Great  Ant-Bear.  It  is  however  of  the  same 
general  cylindrical  form,  and  equally  truncated  at  the  extremity, 
having  the  nostrils  and  mouth  situated  in  the  same  position,  and 
equally  minute,  when  compared  with  the  size  of  the  animal.  Its 
whole  length,  from  the  extremity  of  the  muzzle  to  the  root  of  the 
ear,  is  5  inches,  and  to  the  anterior  angle  of  the  eye,  3  inches  ;  the 
body,  from  the  muzzle  to  the  origin  of  the  tail,  measures  2  feet 
2  inches,  the  tail  itself  being  1  foot  4^  inches  more  ;  the  height  at  the 
shoulder  is  1  foot  3  inches,  and  at  the  croup  an  inch  lower ;  the  length 
of  the  ear  is  lj  inch,  its  greatest  breadth  an  inch,  and  the  greatest 
circumference  of  the  head — that,  namely,  taken  immediately  in  front 
of  the  ears — Sj  inches.  The  conformation  of  the  extremities,  and  the 
number  of  the  toes  both  before  and  behind,  are  in  every  respect  the 
same  as  in  the  Great  Ant-Eater ;  but  the  Tamandua  differs  from  this 
animal  particularly  in  the  prehensile  power  of  its  tail,  which  makes  it 
essentially  an  arboreal  quadruped,  and  altogether  changes  the  most 
striking  traits  of  its  habits  and  economy.  The  hair  over  the  entire 
body  also  is  of  a  very  different  texture ;  instead  of  being  long,  harsh,  and 
shaggy,  as  in  the  Great  Ant-Bear,  it  is  short,  shining,  and  of  a 
consistence  something  between  the  qualities  of  silk  and  wool ;  standing 
out  from  the  body  like  the  latter,  and  of  the  same  uniform  length  in 
every  part.  The  colours  of  this  species,  however,  are  by  no  means  so 
uniform  and  invariable  as  those  of  the  species  already  described  ;  on 
the  contrary,  they  differ  more  in  the  Tamandua,  according  to  the 
individual,  than  perhaps  in  any  other  known  animal  in  a  state  of 
nature.  Accordingly  many  eminent  naturalists  are  disposed  to 
consider  them  as  forming  distinct  species,  rather  than  mere  varieties 
of  the  same ;  and  it  is  not  improbable  that,  when  we  come  to  be 
better  acquainted  with  this  animal  in  its  native  woods,  their  opinion 
may  be  at  least  partly  confirmed. 


Tamandua  [It.  Tamandua). 

The  eyes  of  the  Tamandua  are  minute  ;  the  ears  small  and  round  ; 
the  body  long  and  cylindrical ;  the  legs  short  and  robust ;  the  tail 
round  and  attenuated,  covered  with  very  short  hair  throughout  its 
greater  part,  but  naked  underneath  towards  the  point,  and  strongly 
prehensile.  There  are  several  varieties  of  the  Tamandua,  chiefly 
distinguished  by  differences  of  colour. 

The  Tamandua  is  an  inhabitant  of  the  thick  primeval  forests  of 
tropical  America ;  it  is  never  found  on  the  ground,  but  resides 
exclusively  in  trees,  where  it  lives  upon  termites,  honey,  and  even, 
according  to  the  report  of  Azara,  bees,  which  in  those  countries  form 
their  hives  among  the  loftiest  branches  of  the  forest,  and,  having  no 
sting,  are  more  readily  despoiled  of  their  honey  than  their  congeners 
of  our  own  climate.  When  about  to  sleep  it  hides  its  muzzle  in  the 
fur  of  its  breast,  falls  on  its  belly,  and  letting  its  fore-feet  hang 
down  on  each  side,  wraps  the  whole  tightly  round  with  its  tail.  The 
female,  as  in  the  case  of  the  Great  Ant-Eater,  has  but  two  pectoral 
mammae,  and  produces  but  a  single  cub  at  a  birth,  which  she  carries 
about  with  her,  on  her  shoulders,  for  the  first  three  or  four  months. 
The  young  are  at  first  exceedingly  deformed  and  ugly,  and  of  a 
uniform  straw-colour. 
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This  animal  has  a  strong  disagreeable  odour,  which  is  so  powerful 
that  it  may  be  perceived  at  a  very  great  distance,  particularly  when  the 
animal  is  irritated.  Tamandua  is  the  name  by  which  it  in  known  to 
the  Portuguese  of  Brazil ;  the  French  call  it  Fourmillier  and  the 
English  the  Little  Ant-Bear. 

3.  The  Little  or  Two-Toed  Ant-Eater  (M.  didachjla,  Linn.)  is  easily 
distinguished  from  the  other  two  species,  not  only  by  its  size,  which 
does  not  exceed  that  of  the  common  European  squirrel,  but  likewise 
by  the  number  of  its  toes,  four  on  the  posterior  and  only  two  on  the 
anterior  extremities.  The  form  and  general  proportions  of  its  body 
resemble  those  of  the  Tamandua,  only  on  a  very  reduced  scale.  Its 
whole  length,  from  the  snout  to  the  origin  of  the  tail,  is  but  6  inches, 
that  of  the  head  not  quite  2  inches,  and  of  the  tail  inches.  This 
organ  is  consequently  rather  longer  than  the  body ;  it  is  thick  at  the 
root,  and  covered  with  short  fur,  but  tapers  suddenly  towards  the 
point,  where  it  is  naked  and  strongly  prehensile.  The  muzzle  is  not 
so  long,  in  proportion,  as  in  the  other  two  species  ;  the  tongue  also  is 
shorter,  and  has  a  flatter  form ;  the  mouth  opens  farther  back  in  the 
jaws,  and  has  a  much  larger  gape,  the  eye  being  situated  close  to  its 
posterior  angle ;  the  ears  are  short,  rather  drooping,  and  concealed 
among  the  long  fur  which  covers  the  head  and  cheeks  ;  the  legs  are 
short  and  stout,  and  the  hair  very  fine  and  soft  to  the  touch,  three- 
quarters  of  an  inch  in  length  on  the  body,  but  much  shorter  on  the 
head,  legs,  and  tail.  The  general  colour  is  that  of  straw,  more  or  less 
tinged  with  maroon  on  the  shoulders,  and  particularly  along  the 
median  line  of  the  back,  which  usually  exhibits  a  deep  line  of  this 
shade.  This  species  is  said  to  have  four  mamma1,  two  pectoral,  as  in 
those  already  described,  and  two  others  on  the  abdomen.  It  is 
reported,  nevertheless,  to  have  but  a  single  cub  at  a  birth,  which  it 
conceals  in  the  hollow  of  some  decayed  tree.  The  native  countries  of 
the  Little  Ant-Eater  are  Guyana  and  Brazil,  beyond  which  it  appears 
not  to  extend  farther  towards  the  south,  since  Azara  is  not  only 
unacquainted  with  it,  but  imagines  from  Buffon's  and  Daubenton's 
descriptions  that  it  must  be  the  young  of  his  Tamandua.  ^  The  habits 
and  manners  of  this  little  animal  are  thus  described  by  Von  Sack,  in 
his  '  Narrative  of  a  Voyage  to  Surinam'  : — 


Little  Ant-Eater  [It.  didactyla). 


"  I  have  had,"  says  he,  "  two  Little  Ant-Eaters  or  Fourmilliers, 
which  were  not  larger  than  a  squirrel :  one  was  of  a  bright  yellow 
colour,  with  a  brown  stripe  on  the  back  ;  the  other  was  a  silvery-gray 
and  darker  on  the  back ;  the  hair  of  each  was  very  soft  and  silky,  a 
little  crisped ;  the  head  was  small  and  round,  the  nose  long,  gradually 
bending  downwards  to  a  point ;  it  had  no  teeth,  but  a  very  long  round 
tongue;  the  eyes  were  very  small,  round,  and  black;  the  legs  rather 
short ;  the  fore-feet  had  only  two  claws  on  each,  the  exterior  being 
much  larger  and  stronger  than  the  interior,  which  exactly  filled  the 
curve  or  hollow  of  the  large  one ;  the  hind-feet  had  four  claws  of  a 
moderate  size ;  the  tail  was  prehensile,  longer  than  the  body,  thick  at 
the  base  and  tapering  to  the  end,  which,  for  some  inches  on  the  under 
side,  was  bare.  This  little  animal  in  Surinam  is  called  Kissing-Hand, 
as  the  inhabitants  pretend  that  it  will  never  eat,  at  least  when  caught, 
but  that  it  only  licks  its  paws,  in  the  same  manner  as  the  bear ;  that 
all  trials  to  make  it  eat  have  proved  in  vain,  and  that  it  soon  dies  in 
confinement.  When  I  got  the  first,  I  sent  to  the  forest  for  a  nest  of 
ants,  and,  during  the  interim,  I  put  into  its  cage  some  eggs,  honey, 
milk,  and  meat ;  but  it  refused  to  touch  any  of  them.  At  length  the 
ants'  nest  arrived,  but  the  animal  did  not  pay  the  slightest  attention 
to  it  either.  By  the  shape  of  its  fore-paws,  which  resemble  nippers, 
and  differ  very  much  from  those  of  all  the  other  different  species  of 
ant-eaters,  I  thought  that  this  little  creature  might  perhaps  live  on  the 
nymphse  of  wa3ps,  &c. ;  I  therefore  brought  it  a  wasps'  nest,  and  then 
it  pulled  out  with  its  nippers  the  nymphse  from  the  nest,  and  began  to 
eat  them  with  the  greatest  eagerness,  sitting  in  the  posture  of  a  squirrel. 
I  showed  this  phenomenon  to  many  of  the  inhabitants,  who  all  assured 
me  that  it  was  the  first  time  they  had  ever  known  that  species  of 
animal  to  take  any  nourishment.  The  ants  with  which  I  tried  it  were 
the  large  white  termites,  upon  which  fowls  are  fed  here: 

"  As  the  natural  history  of  this  pretty  little  animal  is  not  much 


known,  I  thought  of  trying  if  they  would  breed  in  a  cage  ;  but  when 
I  returned  from  my  excursion  into  the  country,  I  found  them  both 
dead,  perhaps  occasioned  by  the  trouble  given  to  procure  the  wasps' 
nests  for  them,  though  they  arc  here  very  plentiful :  wherefore  I  can 
give  no  further  description  of  them  than  that  they  slept  all  the  day 
long  curled  together,  and  fastened  by  their  prehensile  tails  to  one  of 
the  perches  of  the  cage.  When  touched  they  erected  themselves  on 
then-  hind-legs,  and  struck  with  the  fore-paws  at  the  object  which 
disturbed  them,  like  the  hammer  of  a  clock  striking  the  bell,  with 
both  paws  at  the  same  time,  and  with  a  great  deal  of  strength.  They 
never  attempted  to  run  away,  but  were  always  ready  for  defence,  when 
attacked.  As  soon  as  evening  came  they  awoke,  and  with  the  greatest 
activity  walked  on  the  wire  of  the  cage,  though  they  never  jumped,  nor 
did  I  ever  hear  their  voice." 

ANTAGONIST  MUSCLE  (from  acxl,  against,  and  aryuvlCofuu,  to 
strive),  a  muscle  the  action  of  which  is  opposed  to  that  of  some  other 
muscle.  Muscles  are  the  instruments  by  which,  in  the  animal  body, 
motion  is  effected.  The  object  of  each  muscle  is  to  produce  some 
specific  motion.  Among  the  various  motions  which  are  needed  in  the 
animal  economy,  it  necessarily  happens  that  some  are  directly  opposite 
to  others,  and  the  muscles  which  accomplish  these  directly  opposite 
movements  are  said  to  be  with  relation  to  each  other  Antagonists. 

ANTELOPE.  [Antilope2e.] 

ANTENNAE,  horn-like  members  placed  on  the  head,  and  peculiar 
to  Insects  and  Crustaceous  Animals.  Their  functions  are  not  well 
understood,  and  have  given  rise  to  several  different  opinions  among 
naturalists.  The  term  is  derived  from  the  Latin  ante, '  before.'  In  insects 
they  are  uniformly  two  in  number ;  but  in  crabs  and  lobsters  there  are 
more  than  two.  They  are  connected  with  the  head,  always  near  the  eyes, 
by  means  of  a  ball  (bulb us)  and  socket  (lorulus).  They  are  composed  of 
minute  cylinders  or  rings  successively  added  to  each  other,  to  the  number 
of  30  in  some  butterflies,  and  thus  forming  a  tube  which  incloses  nerves 
for  sensation,  muscles  for  moving,  as  well  as  air-pipes  and  cells. 

The  form  of  the  antennae  is  exceedingly  various,  some  being  simple 
and  some  feathered,  clubbed,  comb-shaped,  in  endless  diversity.  In 
moths,  the  female  is  distinguished  from  the  male  by  the  antennae  being 
more  simple.  In  some  moths  and  beetles  the  antenna)  are  very  long 
compared  with  the  length  of  the  body,  whereas  in  the  house-fly,  and 
some  other  two-winged  flies,  they  are  very  short.  Their  length  does 
not  depend  on  the  number  of  joints,  for  they  may  be  long  when 
composed  of  only  three  or  four  pieces,  and  short  when  composed  of 
ten  or  more  pieces. 

With  respect  to  the  functions  of  the  antenna),  it  is  the  most  com- 
mon opinion,  sanctioned  by  such  authorities  as  Linnaeus  and  Bergmann, 
that  they  are  organs  of  touch,  and  are  on  that  account  often  termed 
feelers;  "  but,"  as  M.  Straus-Diirckheim  justly  remarks,  "this  con- 
jecture is  founded  upon  facts  imperfectly  investigated,  if  not  altogether 
false.  I  have  made  numerous  researches  on  this  subject,  and  I  have 
never  been  able  to  satisfy  myself  that  insects  examine  objects  by 
feeling  them  with  their  antenna).  On  the  contrary,  I  have  rarely 
observed  these  animals  touch  anything  with  these  organs,  and  when 
this  did  happen,  it  appeared  to  be  only  by  accident,  and  not  at  all 
from  design.  Many  insects,  besides,  have  their  antenna?  so  short,  that 
they  would  be  obliged  to  stand-erect  upon  their  heads  in  order  to  come 
at  the  bodies  which  they  might  thus  wish  to  explore,  and  for  this 
their  feet  are  certainly  much  better  adapted. 

"  Since,"  continues  M.  Straus-Diirckheim,  "  almost  all  Articulated 
Animals  possessing  a  solid  skin  (peau)  have  antenna?,  which  are  furnished 
with  nerves  of  an  extraordinary  thickness  in  proportion  to  their  own 
size,  there  cannot  remain  a  doubt  that  they  are  organs  of  some  sense, 
and  that  too  a  very  acute  one. 

"  I  have  said  that  insects  are  proved,  by  observation,  to  be  furnished 
with  an  organ  of  hearing.  The  solidity  of  the  envelope  of  antenna1 
renders  these  organs  well  adapted  to  undergo  the  same  vibrations  as  the 
air,  in  the  same  manner  as  the  strings  of  an  ^Eolian  harp  vibrate  and 
emit  various  sounds  according  as  they  are  differently  struck  by  the  air. 
In  this  view,  however,  we  might  infer  that  nature  would  have  made 
antenna)  in  the  form  of  rods,  consisting  of  a  single  piece,  in  order  that 
they  might  be  more  susceptible  of  vibrations ;  but  it  ought  to  be 
considered,  that  these  organs  would,  by  such  a  conformation,  havo 
been  much  exposed  to  breaking,  while,  in  consequence  of  their  jointed 
form,  they  have  the  advantage  of  regulating  the  degree  of  vibration 
at  pleasure,  as  may  indeed  be  observed  when  insects  listen  with  atten- 
tion ;  I  mean,  that  the  joints  of  the  antenna)  perform  the  same  functions 
as  the  chain  of  small  bones  in  the  chamber  of  the  human  ear,  inasmuch 
as  they  form  a  similar  chain,  and  transmit  the  vibrations  of  the  air  to 
the  auditory  pulp." 

Professor  Bonsdorff  of  Abo  in  Finland,  and  other  naturalists,  though 
opposed  to  the  views  of  Linnaeus  and  Bergmann,  have  adopted  the 
same  opinion,  and  regard  the  antenna)  as  organs  of  hearing. 

There  is  one  other  subject  connected  with  the  antenna)  which  requires 
notice.  The  younger  Huber  has  attributed  to  ants  the  use  of  certain 
signs  made  with  these  organs,  which  he  terms  '  antennal  language,' 
understood  not  only  among  ants  themselves,  but  also  among  the 
aphides,  on  which  they  depend  for  the  excretion  popularly  termed 
honey-dew.  The  motions  of  the  antenna?,  however,  to  which  he  refers 
in  proof  of  his  views,  do  not,  so  far  as  we  can  judge,  authorise  us  to 
conclude  that  they  are  used  in  the  way  of  language,  any  more  than 


S29 


ANTENNULARIA. 


ANTHROPHYLLITE. 


230 


to  theorise  in  the  same  way  upon  the  bills  of  nestling  birds  which  arc 
opened  to  receive  food,  or  their  wings  which  are  opened  and  vibrated 
rapidly  while  they  receive  it.  That  there  is  nothing  peculiar  in  this 
alleged  antennal  language,  so  far  as  the  aphides  are  concerned,  any  one 
who  chooses  may  prove  by  taking  a  pin  or  a  camel-hair  pencil  and 
gently  touching  the  aphis,  when  it  will  eject  the  honey-dew  as  readily 
as  in  consequence  of  being  touched  with  the  antennae  of  an  ant.  This 
we  deem  to  be  quite  fatal  to  M.  Huber's  conclusions. 

{Insect  Miscellanies,  vol.iv.,  in  the  Library  of  Entertaining  Knowledge.) 

ANTENNULARIA,  a  genus  of  Sertularian  Zoophytes.  [Sertu- 

LARIAD-E.] 

A'NTHEMIS  is  the  genus  of  plants  which  includes  the  useful 
herb  Chamomile.  It  belongs  to  the  order  Composite,  and  is  distin- 
guished by  having  the  scales  that  surround  its  flower-heads  membranous 
at  the  border,  like  those  of  a  Chrysanthemum,  from  which  genus  it,  in 
fact,  differs  chiefly  in  the  receptacle  of  the  flowers  being  furnished  with 
little  chaffy  projections. 

Anthemis  nohilis,  or  Chamomile,  is  frequent  in  a  wild  state  on  many 
of  the  commons  near  London,  where  it  adds  a  peculiar  richness  of 
colour  and  fragrance  to  the  turf.  It  is  a  dwarf  plant,  with  finely-cut 
leaves ;  its  flower-heads  are  white  in  the  ray,  but  deep  yellow  in  the 
disk.  All  the  parts  are  intensely  bitter,  but  especially  the  little  yellow 
flowers  of  the  disk  :  for  this  reason  the  wild  blossoms  are  far  more 
efficacious  than  those  of  the  cultivated  sort,  in  which  there  is  scarcely 
any  disk,  the  flowers  of  the  ray  having  almost  entirely  usurped  their 
place.  Besides  the  bitter  principle  for  which  Chamomile  is  so  cele- 
brated, it  has  been  found  by  chemists  to  contain  camphor  and  tannin, 
and  also  a  volatile  oil  of  a  beautiful  blue  colour. 

There  is  another  wild  plant,  called  Anthemis  Cotula,  or  Mayweed, 
which  must  not  be  confounded  with  Chamomile,  to  which  it  bears  great 
resemblance  :  it  may  be  distinguished  by  its  being  an  erect  branching 
plant,  with  an  exceedingly  disagreeable  and  powerful  odour. 

Anthemis  tinctoria  is  used  in  France  by  the  dyers  for  the  sake  of  a 
brilliant  yellow  tint,  which  is  obtained  from  it. 

ANTHER,  in  Botany,  the  upper  part  of  the  stamen  which  contains 
the  pollen-cells,  the  function  of  which  is  to  aid  in  the  development  of 
the  embryo  in  the  ovule.  [Stamen.] 

ANTHERI'DIA,  in  Botany,  organs  found  in  many  of  the  tribes  of 
Cryptogamic  or  Flowerless  Plants.  They  have  been  observed  in  the 
Characex,  Horse-Tails,  Ferns,  Mosses,  and  Algse,  and  are  supposed  to 
represent  the  anthers  in  Phanerogamic  or  Flowering  Plants.  In  the 
cells  of  which  they  are  composed  certain  moving  filaments  are  observed, 
which  have  received  the  name  of  Phytozoa  or  Spermatozoids.  Many 
of  these  phytozoa  move  by  cilia  attached  to  their  surface.  For  the 
nature  of  .  their  functions,  development,  and  forms,  see  Reproduc- 
tion, Vegetable. 

ANTHOLI'THES  (Brougniart).  Some  Fossil  Plants  thus  designated 
occur  in  the  Coal-formations  of  Shropshire  and  Northumberland. 

ANTHO'PHYLLUM  (Schweigger),  a  Fossil  genus  oiMadrephyllicea. 

[MADREPHYLLI03A.] 

ANTHO'SIDERITE,  in  Mineralogy,  an  impure  silicate  of  iron. 

ANTHOSPETRME^E  (from  &i>8os,  flower,  and  a-rrtpua,  seed),  a  tribe 
nf  plants  resembling  Anthospcrmum  (the  Amber-Tree),  belonging  to 
the  natural  order  Cinchonacece.  It  consists  of  the  genera  Coprosma, 
Phyllis,  Galopina,Ambraria,a,ndAnthospermum.  They  possess  dioecious 
or  hermaphrodite  flowers ;  a  rotate  corolla ;  styles  separating  to  the 
base,  ending  in  an  elongated  hispid  or  plumose  stigma ;  the  fruit  con- 
sists of  2  indehiscent  1-seeded  mericarps,  or  nuts  ;  the  albumen  of  the 
seed  is  fleshy.  The  species  are  small  herbs  or  shrubs,  with  opposite 
or  verticillate  leaves,  and  small  1-3-toothed  stipules,  which  are  adnate 
to  both  sides  of  the  petioles. 

None  of  the  species  are  used  in  the  arts  or  medicine  ;  the  tribe  is 
however  interesting  as  forming  a  link  between  the  opposite-leaved 
Cinchonaceo:  and  the  verticillate  Pubiacece.  Although  most  of  the 
Anthospermeceh&ve  opposite  leaves,  yet  several  species  of  Anthospcrmum 
itself,  as  A.  Bergiainum  and  A.  jEthiopicmn,  have  their  leaves  subver- 
ticillate.  In  Phyllis  the  leaves  occur  in  whorls  of  three  or  four. 
This  genus  has  but  a  single  species,  known  by  the  common  name 
of  Bastard  Hare's-Ear.  It  may  be  cultivated,  with  other  species  of 
the  tribe,  in  a  mixture  of  loam,  peat,  and  sand. 

ANTHOXA'NTHUM,  a  genus  of  Grasses,  one  species  of  which  (A. 
odoratum)  is  well  known  to  farmers  under  the  name  of  the  Sweet 
.Vernal  Grass.  It  is  a  small  annual  plant,  bearing  its  flowers  in  short 
heads,  which  are  not  very  compact,  and  broader  at  the  bottom  than 
the  top.  The  flowerets  of  which  it  is  composed  are  a  pale  yellowish- 
green  ;  each  consists  of  two  sharp-pointed  smooth  glumes,  within 
which  are  two  other  dark-brown  hairy  paleEe,  each  having  an  awn  at 
its  back ;  the  stamens  are  only  two  in  number.  This  grass  is  of  little 
importance  for  its  nutritive  qualities,  but  it  is  much  esteemed  for  the 
sweet  smell  of  its  leaves,  which  causes  much  of  the  well-known 
fragrance  of  new-mown  hay. 

A'NTHRACITE,  a  black,  light,  mineral  substance,  resembling 
coal ;  so  named  from  &v 0pa{,  charcoal.  It  is  also  called  Blind-Coal, 
because  it  burns  without  flame  ;  and  Glance-Coal,  from  the  German 
word  glanz  (lustre),  because  it  has  often  a  shining  surface  like  graphite 
or  blacklead,  as  it  is  improperly  called,  the  substance  of  which  pencils 
are  made,  and  to  which  it  is  very  closely  allied  in  composition.  In 
Bomi  systems  of  mineralogy  it.i    divided  into  mafsive,  slaty,  and 


columnar  anthracite ;  but  these  are  mere  accidental  varieties  of 
structure,  and  are  all  of  the  same  chemical  composition,  when  the 


Sweet  Vernal  Grass  [Anthoxanthum  odoratum)  . 
a,  a  flower-head  magnified.  b,  a  floweret  more  magnified, 

pure  anthracite  is  separated  from  the  matrix,  or  from  the  foreign 
matter  with  which  it  is  mechanically  mixed.  Its  specific  gravity  is 
about  1400,  water  being  1000  ;  it  is  slowly  combustible,  but  without 
flame,  and  contains  from  70  to  90  per  cent,  of  carbon.  Naphtha  may 
be  considered  as  one  extremity  of  the  mineral  carbonaceous  sub- 
stances, and  anthracite  as  the  other ;  and  from  the  highly-inflammable 
fluid  naphtha  we  have  numerous  varieties  of  mineral  tar,  or  petroleum, 
bitumen,  asphaltum,  cannel-coal,  caking-coal,  slaty-coal,  &c,  all  dimi- 
nishing in  inflammability,  until  at  last  we  come  to  the  blind-coal,  or 
anthracite.  If  asphaltum,  or  indurated  mineral  pitch,  be  subjected  to 
distillation,  at  a  certain  stage  of  the  process,  when  it  has  lost  a  part 
of  the  bitumen  which  it  contains,  it  resembles  caking  Newcastle  coal ; 
continuing  the  distillation,  it  passes  into  a  substance  which  is  identical 
with  anthracite,  both  in  appearance  and  composition.    The  following 


is  an  analysis  of  Welsh  anthracite  : — 

Carbon   92'56 

Hydrogen                                          .  333 

Oxygen  and  Nitrogen      ....  2'53 

Ash                                              .;.  1-58 


100-00 

It  is  undoubtedly  of  vegetable  origin  in  common  with  all  coal. 
[Coal  ;  Coal  Plants.] 

ANTHRACOTHE'RIUM  (Cuvier),  a  Fossil  genus  of  Pachyderm 
Mammals,  of  which  many  species  occur  in  Tertiary  deposits,  especially 
in  the  Gypseous  and  Lignitic  strata  of  Paris  and  Tuscany. 

ANTHRI'SCUS,  a  genus  of  plants  belonging  to  the  natural  order 
Umbdliferw  and  the  tribe  Scandicinece.  It  is  known  by  possessing 
little  or  no  calyx,  with  heart-shaped  petals  bent  down  at  the  point ;  a 
fruit  narrowed  below  the  short  beak,  and  without  any  ridges.  The 
beak  has  five  ridges. 

A.  sylvestris,  Wild  Chervil,  is  known  by  its  terminal  stalked  umbels, 
and  its  linear  glabrous  fruit  with  a  short  beak.  It  is  a  common  weed 
in  hedges  and  banks  throughout  Europe. 

A.  Cerefolium  (Scandix  Ccrefolium),  the  Garden  Chervil,  is  probably 
an  escape  from  cultivation  in  England.  It  is  common  enough  in  waste 
places.  [Scandix.] 

A.  vulgaris  has  the  umbels  lateral  and  stalked,  and  an  ovate  hispid 
point.    The  leaves  are  slightly  hairy.    It  is  common  in  the  waste 
places  of  Great  Britain.    (Babington's  Manual  of  British  Botany.) 
ANTHROPHYLLITE,  a  mineral,  containing,  according  to  an 


analysis  by  Gmelin  : — 

Silica    .   56 

Protoxide  of  Iron   13 

Magnesia   22 

Protoxide  of  Manganese   i 

0        Lime    ........  2 

Alumina   3 
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It  occurs  in  crystalline  masses  with  a  fibrous  columnar  structure. 
The  cleavage  is  parallel  to  the  lateral  planes  of  a  rhombic  prism  and 
to  both  its  diagonals.  The  colour  varies  from  a  brown  to  a  yellowish- 
brown.  It  has  a  white  streak  and  an  uneven  fracture.  The  specific 
gravity  is  from  3'0  to  3'3.  The  lustre  is  pearly,  and  inclining  to 
metallic.  It  is  translucent  and  transparent  on  the  edges.  It  is  found 
at  Kongsberg  and  Modum  in  Norway,  in  the  United  States,  and  in 
other  places. 

ANTHRO'POLITES,  the  name  given  to  Human  Fossil  Remains. 
Although  at  one  time  it  was  thought  that  human  remains  were  often 
found  fossilised,  the  investigations  of  modern  anatomists  have  shown 
that  in  most  of  these  cases  the  supposition  has  been  false.  Daubenton 
first  demonstrated  that  some  bones  which  had  long  been  regarded  in 
Paris  as  the  remains  of  a  gigantic  human  being  belonged  to  a  lower 
tribe  of  beings.  The  researches  of  Cuvier  gave  a  clue  by  which  all 
cases  might  be  tested,  and  most  of  the  earlier  instances  brought 
forward  have  been  referred  to  their  correct  types. 

Human  fossil  bones  have,  however,  been  discovered  in  the  Belgian 
bone-caverns,  with  bears,  rodents,  &c,  and  are  figured  by  Dr.  Sehmerling, 
in  his  interesting  work  on  the  bones  found  in  a  cavern  near  Liege. 

Dr.  Buckland  (' Bridgewater  Treatise ')  remarks  that  frequent  dis- 
coveries have  been  made  of  human  bones  and  rude  works  of  art  in 
natural  caverns,  sometimes  inclosed  in  stalactite,  at  other  times  in 
beds  of  earthy  materials,  which  are  interspersed  with  bones  of  extinct 
species  of  quadrupeds.  These  cases,  he  thinks,  may  be  explained  by 
the  common  practice  of  mankind  in  all  ages  to  bury  their  dead  in  such 
convenient  repositories.  "  The  accidental  circumstance,"  continues 
Dr.  Buckland,  "  that  many  caverns  contained  the  bones  of  extinct 
species  of  other  animals,  dispersed  through  the  same  soil  in  which 
human  bodies  may,  at  any  subsequent  period,  have  been  buried,  affords 
no  proof  of  the  time  when  these  remains  of  men  were  introduced. 
Many  of  the  caverns  have  been  inhabited  by  savage  tribes,  who,  for 
convenience  of  occupation,  have  repeatedly  disturbed  portions  of  soil 
in  which  their  predecessors  may  have  been  buried.  Such  disturbances 
will  explain  the  occasional  admixture  of  fragments  of  human  skeletons 
and  the  bones  of  modern  quadrupeds  with  those  of  extinct  species 
introduced  at  more  early  periods  and  by  natural  causes.  Several 
accounts  have  been  published  within  the  last  few  years  of  human 
remains  discovered  in  the  caverns  of  France  and  in  the  province  of 
Liege,  which  are  described  as  being  of  the  same  antiquity  with  the 
bones  of  hyaenas  and  other  extinct  quadrupeds  that  accompany  them. 
Most  of  these  may  probably  admit  of  explanation  by  reference  to  the 
causes  just  enumerated.  In  the  case  of  caverns  which  form  the 
channels  of  subterranean  rivers,  or  which  are  subject  to  occasional 
inundations,  another  cause  of  the  admixture  of  human  bones  with  the 
remains  of  animals  of  more  ancient  date  may  be  found  in  the  movements 
occasioned  by  running  water." 

The  same  learned  author  observes  that  the  most  remarkable  and 
only  recorded  case  of  human  skeletons  imbedded  in  a  solid  limestone 
rock  is  that  on  the  shore  of  Guadaloupe,  adding  that  there  is  however 
no  reason  to  consider  these  bones  to  be  of  high  antiquity,  as  the  rock 
in  which  they  occur  is  of  very  recent  formation,  and  is  composed  of 
agglutinated  fragments  of  shells  and  corals  which  inhabit  the  adjacent 
water.  Such  kind  of  stone  is  frequently  formed  in  a  few  years  from 
sand-banks  composed  of  similar  materials,  on  the  shores  of  tropical 
seas.  ('  Bridgewater  Treatise,'  vol.  i.)  One  of  these  skeletons,  described 
by  Mr.  Konig  ('  Phil.  Trans.,'  1814)  is  in  the  British  Museum.  See 
further  as  to  the  rock  in  which  the  skeletons  are  imbedded,  '  Linn. 
Trans.,'  1818,  vol.  xii. 

Dr.  Lund  published,  some  years  ago,  the  discovery  of  human 
remains  with  those  of  Megatherium,  &c. ;  and  ha  was  of  opinion 
that  the  former  were  of  the  same  epoch  as  those  of  the  latter.  The 
cranium  had  the  peculiar  shape  which  distinguishes  the  ancient 
Peruvian.    [See  Supplement.] 

ANTHUS  (Bechstein),  the  Pipit,  a  genus  of  birds  separated  by  Dr. 
Bechstem  from  the  Linnoean  genus  Alauda,  a  separation  followed  by 
Teinvninck,  Cuvier,  Lesson,  and  Selby,  and  justly ;  for  though  the 
Pipits  have  a  long  hind  claw,  and  are  usually  coloured,  like  the 
larks,  their  bill  is  more  slender,  in  consequence  of  which  they 
never,  like  them,  feed  on  grain.  In  the  form  of  the  head,  in  the 
movement  of  the  tail,  and  their  mode  of  life,  they  resemble  the  Wag- 
tails (Mutacilla)  on  the  one  hand,  and  on  the  other  the  Blue-Breast 
(Sylvia  Suecica). 

Adhering,  then,  to  the  distinction  of  Bechstein,  we  characterise  the 
Pipits  by  the  bill  being  straight,  slender,  somewhat  awl-shaped  towards 
the  point,  having  the  base  of  the  upper  mandible  keeled,  the  tips  lightly 
bent  downwards,  and  notched.  The  nostrils,  situated  at  the  sides  of 
the  base  of  the  bill,  are  oval,  and  partly  concealed  by  a  membrane : 
feet,  with  the  shank  (tarsus)  generally  exceeding  the  middle  toe  in 
length ;  toes,  three  before  and  one  behind,  and  with  the  outer  toe 
adhering  to  the  middle  one  as  far  as  the  first  joint ;  the  hind  claw- 
rather  long.  The  wings  have  the  first  quill  very  short;  the  third 
and  fourth  the  longest  in  each  wing. 

A.  pratensis,  the  Meadow-Pipit,  known  also  by  the  names  Titlark, 
Titling,  Common  Titlark,  and  Moss-Cheeper,  is  a  common  British 
bird  occurring  on  the  coasts  as  well  as  the  interior  of  the  country, 
and  frequenting  wet  meadows,  moors,  commons,  and  pasture-land. 
It  usually  builds  its  nest  on  a  grassy  bank  or  beside  a  tuft  or  turf. 


It  is  to  this  species  that  the  young  of  the  cuckoo  are  most  frequently 
consigned. 

A.  arborcus,  the  Tree-Pipit,  Meadow-Lark,  or  Short-Heeled  Field- 
Lark,  is  a  larger  bird  than  the  last.  It  is  only  a  summer  visitant 
in  the  British  Islands,  arriving  at  the.  end  of  April,  and  departing  in 
September.  Its  song  is  superior  to  that  of  the  last.  It  frequently 
perches  on  trees.    It  builds  its  nest  on  the  ground. 

A.  obscurus,  Dusky  or  Shore-Pipit,  Rock-Pipit,  Rock-Lark,  Sea-Lark, 
Dusky  Lark,  is  larger  than  the  last  species,  has  duller  tints,  and  is 
entirely  confined  to  the  sea-shore. 

A.  Spinolctta,  Red-Breasted  Pipit,  has  been  observed  by  Mr. 
Macgillivray  in  the  neighbourhood  of  Edinburgh. 

A.  Richardi,  Richard's  Pipit,  was  first  described  as  a  British 
species  by  Mr.  Vigors.    (Macgillivray,  British  Birds.) 

ANTIARIS  is  the  botanical  name  of  the  half-fabulous  Upas-Tree, 
of  which  so  many  idle  stories  were  propagated  some  years  since  by 
travellers.  It  was  said  to  be  a  large  tree,  growing  in  the  island  of 
Java,  in  the  midst  of  a  desert  caused  by  its  own  pestiferous  qualities ; 
its  exhalations  were  reported  to  be  so  unwholesome,  that  not  only 
did  they  cause  death  to  all  animals  which  approached  the  tree,  but 
even  destroyed  vegetation  for  a  considerable  distance  round  it ;  and, 
finally,  the  juice  which  flowed  from  its  stem,  when  wounded,  was 
said  to  be  the  most  deadly  of  poisons.  To  approach  the  Upas-Tree, 
even  for  the  momentary  purpose  of  wounding  its  stem  and  carrying 
away  the  juice,  was  stated  to  be  so  dangerous,  that  none  but  criminals 
under  sentence  of  death  could  be  found  to  undertake  the  task.  As 
is  usual  in  such  cases,  this  fable  is  founded  upon  certain  natural 
phenomena  which  occur  in  Java.  There  is  such  a  tree  as  the  Upas, 
and  its  juice,  if  mixed  with  the  blood  in  the  body  of  any  animal,  is 
speedily  fatal ;  and  there  is  also  a  tract  of  land  in  the  same  island  on 
which  neither  animal  nor  plant  can  exist.  But  the  two  circumstances 
have  no  relation  to  each  other :  the  poisoned  tract  is  a  small  valley 
completely  surrounded  by  a  steep  embankment,  like  the  crater  of  a 
volcano,  and  is  continually  emitting  from  its  surface  carbonic  acid 
gas,  which  is  alike  fatal  to  animals  and  plants ;  on  the  other  hand, 
the  poisonous  Upas-Tree  is  not  an  inhabitant  of  the  valley,  for  nothing 
can  live  there,  but  it  flourishes  in  the  woods,  in  the  midst  of  other 
trees  which  are  unharmed  by  its  vicinity. 

The  Upas  is  a  species  of  the  genus  Anliaris,  which  belongs  to  the 
natural  order  A  rtocarpeie,  a  group  of  plants  all  of  which  abound  in  a 
milky  juice,  and  many  of  which  are  poisonous.  (Aktocarpe-E.)  A. 
toxicar ia  in  the  true  Upas.  It  is  not  unlike  A.  macrophylla,  which 
has  been  found  on  the  north  coast  of  Australia. 


Antiaris  macrophylla. 
1,  A  head  of  mule  fluwers  in  the  involucrum ;  2,  the  same  divided  perpendi- 
cularly ;   3,  a  couple  of  the  male  flowers;   4,  pistil;   5,  the  same  divided 
perpendicularly  ;  6,  a  fi  uit. 

ANTICLI'XAL,  a  term  in  Geology  which  expresses  the  fact  that, 
from  a  given  line,  the  strata  dip  in  opposite  directions. 

ANTIGORITE,  in  Mineralogy,  a  silicate  of  lime  and  magnesia,  a 
variety  of  Bronzite.  [Bronzite.J 

ANTILOPE.E,  iu  Zoology,  a  family  of  Ruminating  Mammal-, 
belonging  to  the  Hollow-Horned  group,  and  distinguished  by  th^ 
following  characters.  The  horns  conical,  bent  back,  cylindrical,  or 
compressed,  and  ringed  at  the  base.  The  knee  (or  wrist)  in  the  middle 
of  the  fore-leg.  The  occipital  plane  of  the  skull  forms  an  obtuse 
angle  with  the  frontal  plane.    Core  oi  the  horns  thin,  consisting  of 
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dense  boue,  often  with  a  clear  sinus  at  the  base  within.  Teats  two 
or  four.    Feet-pits  in  hind-feet  and  generally  also  in  the  fore  ones. 

Perhaps  the  most  general  character  belonging  to  the  Antelopes 
consists  in  the  form  of  the  horns  being  round  and  annulated,  or  at 
least  never  exhibiting  the  prominent  angles  and  ridges  which  distinguish 
those  of  the  Sheep  and  Goats.  In  their  particular  forms  and  curvatures, 
however,  they  vary  in  almost  every  different  species,  as  among  domestic 
sheep  they  do  even  in  different  varieties  of  the  same  species.  Some- 
times they  form  a  single  bend  forwards  or  backwards,  sometimes  they 
are  what  is  commonly  called  lyrated,  or  bent  first  backwards  and 
then  point  forwards,  in  such  a  manner  as,  when  opposed  to  one 
another,  to  assume  the  figure  of  an  ancient  lyre,  the  brachia  or  sides 
of  which  instrument  were  frequently  made  of  the  horns  of  the  Dorcas 
or  Common  Gazelle,  as  appears  from  the  engravings  of  antique  gems 
still  preserved.  In  many  of  the  smaller  species  the  bony  core,  or 
process  of  the  os  frontis  which  is  inserted  into  the  hollow  sheath  of 
the  horn  itself,  is  almost  solid,  or  at  least  the  osseous  substance  of  it 
is  penetrated  only  by  veiy  minute  pores. 

The  possession  of  '  lachrymal  sinuses,'  or  as  they  are  vernacularly 
called  with  reference  to  the  stag  and  fallow-deer,  '  tear-pits,'  is  another 
circumstance  which  distinguishes  the  greater  number  of  the  Antelopes, 
but  which,  like  all  their  other  characters,  is  far  from  being  general. 
Many  zoologists  suppose  these  organs  to  communicate  with  the 
nostrils,  so  as  to  enable  the  animals  to  breathe  freely  during  their  long 
and  rapid  flights  when  pursued  or  frightened.  Some  e  .  en  suppose 
them  to  be  subservient  to  the  sense  of  smell,  and  to  serve  for 
detecting  the  noxious  qualities  of  the  numerous  poisonous  plants 
which  grow  in  the  deserts,  or  spring  up  among  the  rank  vegetation 
of  tropical  climates.  It  is  certainly  true  that  all  these  animals  possess 
a  most  delicate  sense  of  smell,  and  that  no  known  quadrupeds  can 
surpass,  and  very  few  equal  them  in  the  course.  It  has  been  supposed 
that  these  organs  are  used  when  the  animal  drinks.  The  anatomy  of 
the  parts  demonstrates  that  no  internal  communication  exists  between 
the  lachrymal  sinus  and  the  nose,  or  indeed  any  other  organ.  The 
sinus  itself  is  simply  composed  of  a  sac  or  fold  of  the  skin,  ol 
greater  or  less  extent  according  to  the  species,  but  always  capable 
of  being  opened  or  shut  at  the  will  of  the  animal,  and  furnished  at 
the  bottom  with  a  gland  which  secretes  an  oily  viscous  substance  of 
the  colour  and  consistence  of  ear-wax,  but  which  hardens  and  turns 
black  upon  exposure  to  the  air.  The  precise  functiun  of  these  organs 
is  uncertain ;  all  that  we  know  with  certainty  at  present  is,  that  many 
of  the  Antelopes  which  are  most  commonly  brought  to  Europe  and 
preserved  in  menageries,  such  as  the  common  Indian  Antelope  and 
the  Gazelle,  make  continual  use  of  this  organ  when  any  strange  sub- 
stance is  presented  to  their  notice,  particularly  if  it  be  odoriferous, 
and  appear  to  derive  great  pleasure  from  protruding  the  lachrymal 
sinus  and  rubbing  its  interior  surface  against  the  odorous  body. 

It  has  been  already  hinted  that  the  Antelopes  are  not  the  only 
ruminants  which  possess  suborbital  sinuses  :  in  fact,  these  organs  are 
more  universally  found  in  the  deer  kind  than  in  the  present  family ; 
but,  on  the  other  hand,  as  these  are  the  only  animals  belonging  to  the 
hollow-horned  family  which  exhibit  this  character,  it  thus  becomes 
sufficiently  appropriate,  and,  as  far  as  it  goes,  serves  readily  to  dis- 
tinguish the  Antelopes  from  the  Goats  and  Sheep,  with  which  they  are 
most  liable  to  be  confounded.  In  this  respect,  as  well  as  in  the 
absence  of  horns  in  the  females  of  many  species,  they  form  an  inter- 
mediate link  between  the  rest  of  the  hollow-horned  ruminants  and 
the  cervine  or  solid-horned  family  :  so  nearly  indeed  do  some  species 
of  Antelopes  approach  to  the  deer  kind  in  general,  and  so  perfectly 
similar  are  they  in  all  their  most  prominent  and  essential  characters,  the 
horns  alone  excepted,  that  it  is  often  next  to  impossible  to  distinguish 
the  hornless  females  of  the  one  genus  from  those  of  the  other. 

Besides  the  suborbital  sinus,  a  few  species  of  Antelopes  possess  a 
different  gland,  which  runs  lengthwise  between  it  and  the  mouth,  in 
a  direction  for  the  most  part  parallel  to  the  plane  of  the  chaffron  or 
face  and  nose,  and  secretes  a  dark  oily  substance ;  it  is,  however, 
entirely  external,  and  has  no  internal  opening  like  the  lachrymal 
sinus,  nor  are  its  uses  better  known  than  those  of  that  organ.  The 
former  fact,  if  it  can  be  relied  upon,  proves  at  least  that  it  is  a  sepa- 
rate organ,  and  not  a  mere  modification  of  the  lachrymal  sinus ;  and, 
consequently,  it  may  be  fairly  presumed  that  its  function,  whatever 
it  may  be,  is  likewise  different.  Another  character,  but  much  more 
generally  found  to  distinguish  the  Antelopes  than  even  the  suborbital 
sinus  itself,  is  derived  from  the  inguinal  pores,  which  are  sacs  or  deep 
folds  of  the  skin,  situated  in  the  groin,  opening  inwards,  and  secreting 
a  glutinous  substance  similar  to  that  of  the  glands  already  mentioned. 

In  the  form  of  the  upper  lip,  an  important  character  among  animals 
which  seek  their  food  on  the  ground,  and  in  which  the  lips  and 
tongue  constitute  the  only  organs  of  touch  and  prehension,  the 
Antelopes  are  as  variable  and  inconstant  as  in  the  other  characters 
already  described.  In  some  species  it  forms  a  broad  naked  muzzle, 
as  in  the  ox ;  in  others  it  is  hairy  and  attenuated,  like  that  of  the 
goat;  and  finally,  it  sometimes  assumes  an  intermediate  form,  and 
presents  a  modification  of  both  these  characters.  The  females  are 
furnished  with  either  two  or  four  teats,  forming  a  small  udder; 
they  usually  bring  forth  but  one  at  a  birth,  in  a  few  instances  two, 
and  the  period  of  gestation  differs  from  five  to  eight  months  according 
to  the  species. 


The  hair  of  the  Antelopes  is  generally  short  and  smooth,  and  of  an 
equal  length  over  every  part  of  the  body ;  some  however  have  manes 
along  the  neck  and  on  the  shoulders,  composed  of  long  bristly  hair, 
either  growing  upright  or  reversed  towards  the  head  as  in  the  Oryx  ; 
and  a  very  few  species,  like  the  Gnu,  are  furnished  with  a  beard  on 
the  chin  and  throat.  The  ears  are  commonly  long,  narrow,  and 
pointed,  smooth  on  the  outside,  and  filled  internally  with  long  white 
hair  growing  in  five  longitudinal  lines,  with  four  naked  black  spaces 
between,  and  forming  the  appearance  which,  in  describing  these 
animals,  is  usually  denominated  striated.  The  tails  arc  generally 
short,  round,  and  tufted  at  the  extremity,  and  many  species  are 
furnished  with  little  tufts  of  long  black  hair,  called  scopce,  or  knee- 
brushes,  upon  the  upper  part  of  the  anterior  canons,  immediately 
below  the  carpal  joint. 

Generally  speaking,  the  Antelopes  are  gregarious,  and  unite  in  large 
herds,  either  permanently  or  at  particular  seasons  of  the  year,  but 
only  for  the  purpose  of  migrating  in  search  of  more  abundant  and 
grateful  pasturage ;  some  species,  however,  reside  in  pairs  or  small 
families,  consisting  of  an  old  male  and  one  or  more  females,  with  the 
young  of  the  two  foregoing  seasons.  They  are  always  extremely 
cautious  in  guarding  against  surprise,  placing  sentinels  in  various 
directions  about  their  feeding  ground,  to  warn  them  of  the  approach 
of  danger  whilst  grazing  or  reposing ;  and  their  vision  and  sense  of 
smell  are  so  acute,  that  it  is  only  by  using  the  greatest  caution  and 
circumspection  that  the  hunter  can  bring  them  within  range  of  the 
gun.  The  names  by  which  the  animals  themselves  are  distinguished 
in  all  languages,  ancient  as  well  as  modern,  have  a  direct  reference  to 
this  quickness  of  sight,  and  to  the  brilliancy  of  the  large  black  eyes 
which  form  so  conspicuous  a  feature  in  the  Antelopes.  Thus  the 
word  Dorcas  (Sopicds),  the  Greek  and  Roman  name  of  the  Gazelle,  or 
common  Barbary  Antelope,  is  derived  from  the  verb  Sfpno/xai,  '  to  see.' 
The  common  English  word  Antelope,  which  zoologists  have  adopted 
as  the  generic  name  of  the  group,  is  a  corrupt  form  of  the  term 
Sw'Mo'k  employed  by  Eustathius  to  designate  an  animal  of  this  genus, 
.  ...  rally  signifying  'bright  eyes;'  and,  according  to  the  learned 
Bochart,  Tabitha,  the  name  of  the  disciple  raised  to  life  at  Joppa,  is 
derived  from  Tzcbi,  the  Hebrew  name  of  the  common  Gazelle,  and 
alludes  likewise  to  the  beauty  of  her  eyes.  Among  the  Greeks  and 
Romans  also,  as  we  learn  from  Agathias,  and  others,  Dorcas,  Dorcalis, 
and  Damalis,  all  names  of  different  Antelopes,  were  common  names 
of  women  likewise,  bestowed  without  doubt  on  account  of  the  remark- 
able beauty  of  their  eyes ;  and  Prosper  Alpinus,  and  more  recent 
travellers,  inform  us  that  Aine  el  Czazd,  'You  have  the  eyes  of  an 
antelope,'  is  the  greatest  compliment  which  at  the  present  day  au 
oriental  admirer  can  pay  to  his  mistress. 

The  Bushmen  of  the  Cape  often  destroy  vast  numbers  of  the  antelopes 
with  which  their  country  abounds,  by  poisoning  the  springs  and  reser- 
voirs to  which  they  are  known  to  resort,  nor  is  the  flesh  ever  known 
to  be  injured  by  this  mode  of  slaughter;  they  also  shoot  them  with 
poisoned  arrows,  but  in  this  case  the  pai-ts  immediately  around  the 
wound  must  be  cut  out  before  the  rest  of  the  body  imbibes  the  poison, 
which  would  otherwise  penetrate  it,  and  render  it  unfit  for  food. 

Africa  may  be  considered  as  the  head-quarters  of  the  Antelopes. 
Australia  and  Madagascar  are,  as  far  as  we  at  present  know,  com- 
pletely destitute  of  Antelopes,  as  indeed  they  appear  to  be  of  all 
indigenous  ruminants.  The  precise  nature  of  the  habitat  frequented 
by  these  animals  has  nothing  of  a  uniform  character,  but,  as  might 
naturally  be  expected  from  the  different  modifications  of  organic 
structure  observable  throughout  the  genus,  differs  according  to  the 
particular  species.  Some  frequent  the  dry  sandy  deserts,  and  feed 
upon  the  stunted  acacias  and  bulbous  plants  which  spring  up  even  in 
the  most  arid  situations,  where  the  stony  nature  of  the  ground  gives  a 
certain  degree  of  adherence  to  the  soil ;  some  prefer  the  open  stony 
plains,  the  steppes  of  Central  Asia  and  karroos  of  Southern  Africa, 
where  the  grass,  though  parched,  is  still  sufficient  for  their  sub- 
sistence; some  again  inhabit  the  steep  rocky  mountains,  and  leap 
from  cliff  to  cliff  with  the  ease  and  security  of  a  wild  goat,  whilst 
others  are  found  only  in  the  thick  and  almost  impenetrable  forests  of 
tropical  countries. 

Although  what  are  popularly  called  Antelopes  were  at  one  time  all 
referred  to  the  genus  Antilope,  their  number  has  so  greatly  increased 
as  to  render  it  necessary  to  distribute  the  various  species  under  different 
genera.  As  by  far  the  most  extensive  and  available  collection  of  these 
animals  for  the  British  student  is  contained  in  the  British  Museum,  we 
shall  follow  in  this  article  the  arrangement  given  of  these  animals  by 
Dr.  J.  E.  Gray  in  the  '  Catalogue  of  the  Specimens  of  Mammalia'  in  that 
collection,  published  in  1852. 

The  family  Antilopeie  is  divided  into  two  great  divisions,  the  Ante- 
lopes of  the  Fields,  and  the  Antelopes  of  the  Desert.  These  divisions 
are  recognised  by  a  peculiarity  of  the  nostrils,  easily  perceived.  In 
the  Antelopes  of  the  Fields  the  nostrils  are  bald  or  free  from  hairs, 
whilst  in  the  Antelopes  of  the  Desert  these  organs  are  bearded  within 
or  covered  with  bristles.  There  are  other  distinctions,  but  these  are 
the  most  obvious,  and  readily  recognised. 

Antelopes  of  the  Fields. 
These  are  again  divided  into  three  groups  : — 

1.  The  True  Antelopes,  which  have  a  light  elegant  body;  slender 
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limbs ;  small  hoofs ;  a  short  or  moderate  tail,  covered  with  elongated 
haira  ai  the  base;  lyrate  or  conical  horns,  placed  over  the  eyebrows. 

2.  The  Cervine  A  ntelopes  approaching  the  deer  in  character.  They 
have  rather  a  heavy  large  body;  strong  slender  limbs;  a  long  tail, 
cylindrical  at  the  base,  with  the  hair  longer  at  the  end,  often 
forming  a  compressed  ridge.  The  muffle  is  like  that  of  the  Cervine 
Ruminants. 

3.  The  Goat-like  Antelopes,  whicli  La\e  a  heavy  body;  strong  legs; 
large  hoofs  and  false  hoofs;  very  short  tail,  fiat  and  hairy  above; 
recurved  conical  horns. 

1.  True  Antelopes. 
Saiga. 

The  horns  are  short,  strong,  lyrate,  anuulated,  and  of  a  white  colour ; 
the  nose  is  compressed,  very  high,  rounded,  the  nostrils  very  close 
together;  the  crumen  distinct;  the  fur  soft;  the  skull  has  the  nose- 
opening  verv  large,  and  extended  back  over  the  eyes. 

1.  Saiga  'Tartarica  {Antilope  Colus,  H.  Smith),  the  Saiga  and  Colus, 
is  the  only  species  of  True  Autelope  which  inhabits  any  part  of  Europe. 
The  size  of  the  Saiga  is  about  equal  to  that  of  the  fallow  deer,  the 
length  being  four  feet;  but  the  form  of  the  body  more  nearly 
resembles  that  of  the  sheep,  being  round  and  heavy,  with  a  large 
head  and  short  slender  limbs,  and  the  whole  proportions  of  the  animal 
want  the  usual  grace  and  elegance  which  commonly  characterise  the 
antelope  tribes.  The  nose  is  large,  swollen,  and  cartilaginous,  like 
that  of  the  elk ;  it  is  marked  above  by  deep  transverse  furrows  or 
wrinkles,  and,  from  its  great  size  and  protuberance,  compels  the 
animal  to  go  backwards  whilst  feeding.  The  nostrils  are  large  and 
open ;  the  ears  of  a  moderate  size ;  the  tail  from  three  to  four  inches  in 
length ;  and  the  lachrymal  sinuses  much  smaller  than  in'.the  Indian 
Antelope.  The  hair  is  uniformly  long  and  flowing  over  the  whole 
body,  of  a  grayish  yellow  colour  in  summer,  and  grayish  white  in 
winter  on  the  upper  parts,  and  white  beneath  at  all  seasons ;  the 
knees  are  furnished  with  small  brushes.  The  horns  of  the  male  are 
longer  than  the  head,  they  are  semi-transparent  and  of  a  light  yellow 
colour,  which  causes  them  to  be  much  sought  after  by  the  Russians 
and  Chinese  for  the  purpose  of  making  combs,  lanterns,  and  other 
articles  of  domestic  economy  ;  their  form  is  intermediate  between  that 
of  the  spiral-horned  and  lyrated  groups,  being  distinctly  twisted  upon 
their  axis,  though  without  exhibiting  the  complete  spiral  threads 
which  characterise  the  horns  of  the  Indian  Antelope. 

The  Saiga  is  mentioned  by  Strabo  (vii.,  312.  ed.  Casaub.)  under 
the  name  of  colics  (koAos).  The  Polish  name  of  the  animal,  Sulal; 
appears  to  bear  some  resemblance  to  the  name  in  Strabo.  The  Tartars 
call  it  Akkalc  and  the  Turks  Ahim,  which  come  so  near  to  the  Hebrew 
word  Akko,  translated  'wild  goat'  in  our  English  version  of  the  Scrip- 
tures, that  wo  cannot  help  suspecting  that  the  sacred  writers  alluded 
to  this  animal.  In  autumn  the  Saigas  unite  into  large  flocks,  com- 
posed sometimes  of  many  thousand  individuals,  and  migrate  southward 
in  search  of  a  milder  climate  and  more  abundant  pasturage ;  they 
return  northward  in  small  families  about  the  commencement  or  middle 
of  spring,  and  generally  keep  about  the  vicinity  of  lakes  and  rivers, 
as  they  drink  a  great  deal,  and,  as  we  are  credibly  assured,  hy  sucking 
the  water  through  their  large  open  nostrils.  This  last  fact  is  also 
stated  by  Strabo.  They  like  to  feed  upon  acrid,  saline,  and  aromatic 
plants,  and  grow  very  fat  during  the  summer  season ;  but  their  flesh 
acquires  a  disagreeable  taste  from  the  nature  of  their  food,  and  must 
be  allowed  to  cool  after  cooking  before  it  is  fit  to  be  eaten.  The 
females  are  gravid  about  six  months,  from  the  end  of  November  to 
the  end  of  May;  they  drop  their  kids  soon  after  they  return  north- 
ward in  the  spring,  and  commonly  produce  one,  rarely  two,  at  a  birth. 
They  inhabit  the  open  steppes  and  deserts  from  the  Danube  to  the 
Irtish  eastward,  and  as  far  north  as  54°  of  N.  latitude ;  and  are 
found  in  Poland,  Moldavia,  about  the  Caucasus,  and  the  Caspian  Sea, 
in  Siberia,  and  in  Northern  Persia.  Their  eye-sight  is  said  to  be 
defective  from  the  reflection  of  the  dry  arid  plains  upon  which  they 
mostly  reside ;  and,  though  amazingly  swift  for  a  short  distance,  they 
are  soon  exhausted,  and  easily  run  down.  They  are  hunted  principally 
for  the  sake  of  their  horns  and  skins,  the  latter  of  which,  particularly 
those  of  the  kids,  are  much  valued  for  the  manufacture  of  gloves. 
The  hunters  must  always  take  care  to  approach  them  against  the 
wind,  as  their  sense  of  smell  is  remarkably  acute.  With  all  these 
precautions  it  is  often  impossible  to  get  within  shot  of  these  animals, 
as,  like  many  other  gregarious  species  of  antelope,  they  take  care, 
whilst  feeding  or  reposing,  to  place  sentinels  in  different  directions 
round  their  encampment  to  warn  them  of  the  approach  of  danger. 
Pantholops. 

The  horns  are  elongate,  lyrate  ;  the  nose  (of  the  males  ?)  has  a 
dilated  pouch  on  each  side  ;  the  crumen  is  distinct ;  the  hair  close, 
erect,  and  spreading ;  the  nose-opening  in  the  skull  is  large. 

2.  Panlholops  Hodgsonii  {Antilope  llodgsoni,  Abel),  the  Chiru,  is 
believed  to  be  the  Unicom  of  the  Bhotias,  and  supposed  by  Colonel 
Smith  to  be  the  animal  which  ililian  describes  under  the  name  of 
Armas,  (see  also  Homer,  'Iliad,'  x.  361.)  an  opinion  founded  upon 
very  slight  and  not  easily  tenable  grounds.  The  whole  length  of  this 
animal,  from  the  muzzle  to  the  root  of  the  tail,  is  about  5  feet,  its 
height  3  feet ;  the  tail  is  8  inches  long  ;  the  head,  from  the  nose  to 
the  root  of  the  horns,  9  inches ;  the  ears  4  inches,  and  the  horns 
measured  along  the  curves,  upwards  of  2  feet.  The  horns  grow  upright 


from  the  skull,  are  strongly  compressed  on  the  sides,  bent  slightly 
backwards  at  first,  and  afterwards  point  gradually  forwards,  thus 
assuming  a  lyrate  form,  but  less  stongly  marked  than  in  the  common 
gazelle ;  they  are  surrounded,  to  within  6  inches  of  the  points,  with 
from  15  to  20  annuli,  forming  prominent  knobs  in  front,  but  more 
obscure  on  the  sides  and  rear ;  the  last  6  inches  are  smooth  and 
round,  and  the  points  rather  attenuated.  The  legs  are  long  and 
slender  ;  but  the  symmetry  of  the  head  is  destroyed  by  two  large 
fleshy  tumours  about  half  the  size  of  a  hen's  egg,  which  grow  close  to 
the  outer  margins  of  the  nostrils,  as  well  as  by  a  profusion  of  bristly 
hair  which  surrounds  the  mouth  and  nose.  The  body  is  furnished 
with  two  different  kinds  of  hair,  a  long  external  coat  of  the  usual 
quality,  and  a  short  interior  one  of  fine  close  wool.  The  prevalent 
colour  of  the  latter  is  uniform  grayish  blue,  and  the  outer  coat  is 
likewise  of  the  same  colour  at  the  base,  but  it  is  tipped  with  reddish 
fawn,  and  thus  gives  the  whole  of  the  upper  parts  a  tawny  hue, 
through  which  the  lower  tinge  is  but  faintly  visible.  The  belly  and 
interior  of  the  limbs  are  white,  the  nose  and  face  black,  and  a  dark 
brown  band  passes  down  the  front  of  each  leg. 

'The  Chiru,  according  to  the  information  obtained  by  Mr.  Hodgson, 
inhabits  the  elevated  plains  of  Tibet,  but  never  approaches  the 
mountains,  and  is  altogether  unknown  on  the  Indian  side  of  the  great 
Himalayan  chain.  It  is  gregarious,  residing  in  herds 'of  many 
hundreds  on  the  open  plains,  extremely  shy  and  difficult  to  approach, 
posting  sentinels  in  all  directions  where  the  herd  feeds  or  reposes,  and 
flying  with  astonishing  velocity  on  the  first  alarm  or  intimation  of 
danger.  When  brought  to  bay,  however,  the  males  defend  themselves 
with  courage,  and  in  confinement  are  sometimes  mischievous, .  and 
should  be  always  approached  with  a  considerable  degree  of  caution. 
They  are  very  jealous  and  pugnacious,  and  in  their  contests  often 
break  off  one  of  their  long  horns — hence  the  belief  in  their  being 
Unicorns.  Like  most  other  Ruminants,  they  are  extremely  fond  of 
salt,  and  during  the  summer  months  unite  in  large  herds  to  visit  the 
beds  of  this  mineral,  which  abound  throughout  Tibet,  advancing 
under  the  guidance  of  an  experienced  leader,  and  as  usual  posting 
sentinels  to  prevent  surprise. 

Procapra. 

The  horns  are  lyrate,  strong,  and  black  ;  the  tail  is  tapering ;  the 
nose  simple,  as  in  the  sheep ;  the  muffle  and  crumen  absent ;  the  feet 
with  small  feet-pits;  the  jiost-corneal  sinus  large;  no  inguinal  pores; 
the  hair  elongated,  especially  above  the  head  and  neck ;  the  knees  not 
tufted  ;  the  females  are  hornless  ;  the  teats  two  ;  the  male  has  rather 
a  large  nose-hole ;  no  suborbital  pits,  but  vei-y  large  slits  ;  the  inter- 
maxillary bones  short. 

3.  Procapra  gutturosa  {Antilope  gutturosa,  Pallas),  the  Dzereu,  the 
Hoang  Yang,  Whang  Yang,  or  Yellow  Goat  of  the  Chinese,  is  nearly 
4.^  feet  in  length,  and  2  feet  6  inches  high  at  the  shoulder  ;  the  body 
also  is  large  and  corpulent,  and  the  legs  shorter  than  is  common  to  the 
Antelopes  in  general ;  the  horns  are  black,  lyrated,  and  marked  to  within 
a  short  distance  of  their  points  with  prominent  transverse  rings ;  the 
suborbital  sinuses  are  small ;  the  larynx  large  and  salient,  forming, 
particularly  in  the  old  bucks,  a  prominent  lump  on  the  throat ;  upon 
the  prepuce  of  the  same  sex  there  is  likewise  situated  a  bag  about  the 
size  of  a  hen's  egg,  which  contains  a  waxy  substance  similar  to  that 
produced  in  the  analogous  organ  of  the  musk  animal,  but  without  any 
kind  of  odour ;  the  tail  is  short,  and  the  knees  furnished  with  small 
bunches  of  hair,  but  scarcely  sufficiently  long  and  distinct  to  merit 
the  name  of  brushes ;  the  summer  coat  is  of  a  grayish  fawn-colour 
above,  and  white  beneath ;  that  of  winter  almost  entirely  white,  being 
tinged  but  slightly  with  a  grayish  yellow  shade  on  the  back  and  sides. 
The  females  resemble  the  males  in  colour,  but  are  rather  of  smaller 
size,  and  without  horns  ;  they  want  the  sac  on  the  abdomen,  and  have 
two  teats. 

The  Dzerens  inhabit  the  dry  arid  deserts  of  Central  Asia,  Tibet, 
China,  and  Southern  Siberia,  particularly  the  great  desert  of  Gobi ; 
and  prefer  the  most  sandy  and  stony  plains,  feeding  upon  such  scanty 
herbage  as  these  localities  supply,  and  avoiding  water,  to  which  they 
appear  to  entertain  a  marked  aversion.  They  are  remarkably  swift, 
take  prodigious  leaps,  and  when  frightened  will  occasionally  pass  over 
20  or  25  feet  at  a  single  bound.  In  spring  and  summer  they  form  small 
families  which  live  apart  from  one  another,  but  in  the  beginning  of 
winter  they  unite  into  large  flocks,  always  under  the  guidance  of  an 
experienced  old  buck.  They  never  run,  even  when  pursued,  in  a  confused 
crowd,  but  form  single  files,  and  follow  closely  in  the  footsteps  of  their 
leader.  They  rarely  emit  any  voice.  When  taken  they  are  easily  tamed, 
and  appear  to  have  rather  a  pi-edilection  for  the  domestic  state,  often 
mixing  with  flocks  of  sheep,  and  approaching  human  habitations  during 
the  severity  of  the  winter  season.  Their  flesh  is  tender  and  well  tasted, 
and  they  are  a  favourite  object  of  chase  with  the  Moguls  and  Tartars. 
The  gestation  of  the  females  continues  from  December  till  the  middle 
of  June,  and  they  produce  but  a  single  kid  at  a  birth,  which  grows 
slowly,  and  is  long  in  arriving  at  maturity.  During  the  first  year  the 
young  males  have  neither  horns  nor  any  appearance  of  the  pro- 
tuberance on  the  throat  from  which  the  specific  name  of  gutturosa  is 
derived  ;  but  these  organs  are  gradually  more  and  more  developed  in 
proportion  as  the  animal  advances  in  age,  till  at  last,  in  very  old 
animals,  the  laryngal  protuberance  attains  the  dimensions  of  5  inches 
in  length  by  3  inches  in  breadth,  and  assumes  the  appearance  of  a 
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large  and  deformed  goitre.  The  females  differ  from  the  males  by  the 
absence  of  this  protuberance  as  well  as  by  the  want  of  horns.  Gmelin 
denies  the  antipathy  to  water  which  Messerschmid  attributes  to  this 
species,  and  affirms  that  when  pursued  the  Dzerens  do  not  hesitate 
to  throw  themselves  into  the  first  river  they  meet  with,  and  that  they 
swim  remarkably  well.  The  physical  nature  of  the  arid  sandy  plains 
which  they  frequent,  in  preference  to  all  other  situations,  may  pro- 
bably have  given  rise  to  this  presumed  antipathy  to  an  element  which 
they  seldom  encounter,  as  well  as  to  the  marked  antipathy  to  woody 
localities  likewise  attributed  to  them,  trees  and  rivers  being  equally 
unknown  in  the  indigenous  habitats  of  these  animals. 

i.  Procapra  picticauda,  the  Ragoa,  or  Goa,  is  an  animal  described 
by  Mr.  Hodgson  as  an  inhabitant  of  Tibet.  It  has  brown  hair  with 
rufous  tips ;  the  inside  of  the  ears  and  limbs  white  ;  and  tail  black.  It 
is  perhaps  the  last  species  in  its  summer  coat. 

Gazella. 

The  horns  black,  strong,  lyrate ;  the  face  conical,  tapering ;  the  nose 
is  simple;  the  females  have  smaller  horns;  the  fur  is  short,  close- 
pressed  ;  the  skull  has  a 
suborbital  fissure,  and  a 
moderate  or  very  slight  fossa 
suddenly  pressed  in  before 
the  orbit. 

5.  Gazella  Dorcas  (Atitilope 
Dorcas,  Pallas),  the  Gazelle, 
the  Algazel,  the  Corinne,  is 
3  feet  6  inches  in  length,  1 
foot  9  J  inches  high  at  the 
shoulder,  and  1  foot  10^ 
inches  at  the  croup ;  the 
head  is  6  inches  long,  the 
horns  9|,  the  ears  4J,  and 
the  tail,  with  its  terminating 
tuft,  8  inches.  The  horns 
of  the  old  male  are  sur- 
rounded by  13  or  14  promi- 
nent rings,  complete  and 
close  together  at  the  base, 
more  distant,  oblique,  and 
interrupted  behind,  towards 
the  points,  the  last  inch  or 
inch  and  a  half  alone  being 
smooth  and  free  from  annuli ; 
they  rise  almost  immediately 
above  the  orbits,  are  black,  Group  of 

almost  cylindrical,   at  first 

bent  gently  backwards,  and  finally  forwards  ;  in  the  females  they  are 
much  smaller,  seldom  exceeding  the  ears  in  length,  surrounded  at 
the  base  with  a  few  obscure  wrinkles,  smooth  and  polished  through- 
out the  rest  of  their  extent,  straight  to  near  the  tips,  and  pointing 
inwards.  This  is  the  character  of  the  Corinne  of  Buff  on,  which 
is  now  considered  by  the  best  zoologists  to  be  nothing  more  than 
the  female  of  this  species,  and  not  itself  a  distinct  species,  as 
was  formerly  supposed.    The  ears  of  the  Gazelle  are  long,  narrow, 


siderably  longer,  and  the  whole  form  lighter  and  more  elegant ;  the 
face  and  cheeks  are  reddish  fawn-colour,  and  the  nose  has  a  broad 
mark  of  a  dark-brown  colour,  approaching  to  black ;  on  each  side  of 
the  face,  passing  over  the  eyes  from  the  horns  down  to  the  nose,  there 
is  a  broad  white  stripe,  and  beneath  this,  from  the  anterior  canthus 
of  the  eye,  a  narrower  dark  stripe,  parallel  to  it  and  separating  it  from 
the  fawn-colour  of  the  cheeks  ;  the  hind  part  of  the  head,  the  back 
of  the  ears,  neck,  shoulders,  back,  sides,  and  croup,  are  fulvous,  of 
different  shades  according  to  the  age  of  the  individual ;  all  the  under 
parts  are  white,  and  this  colour  is  separated  from  the  fulvous  of  the 
sides  by  a  broad  dark-brown  longitudinal  baud  on  the  flanks;  the 
knees  are  furnished  with  brushes  of  dark  hair,  and  the  ears  are  filled 
internally  with  long  white  hair  arranged  in  three  longitudinal  stria1. 

The  Gazelle  is  found  in  Egypt,  Barbary,  and  some  say  also  in  Asia 
Minor  ;  but  it  is  very  questionable  whether  the  animal  of  the  Levant 
does  not  really  belong  to  a  different  species.  It  lives  in  large  troops 
upon  the  borders  of  the  Tell,  or  cultivated  country,  and  the  Sahara, 
or  desert.  When  pursued  it  flies  to  some  distance,  then  stops  to  gaze  a 

moment  at  the  hunters,  and 
again  renews  its  flight.  The 
flock,  when  attacked  collect- 
ively, disperse  in  all  directions, 
but  soon  unite;  and  when 
brought  to  bay  defend  them- 
selves with  courage  and  obsti- 
nacy, uniting  in  a  close  circle, 
with  the  females  and  fawns 
in  the  centre,  and  presenting 
their  horns  at  all  points  to 
their  enemies ;  yet,  notwith- 
standing their  courage,  they 
are  the  common  prey  of  the 
lion  and  panther,  and  are 
hunted  with  great  perseve- 
rance by  the  Arabs  and  Be- 
duins  of  the  desert.  When 
taken  young,  they  are  easily 
domesticated,  and  soon  be- 
come familiar.  This  animal 
is  frequently  cut  upon  the 
monuments  of  Egypt  and 
Nubia. 

The  Kevel  of  Buffou,  the 
Flat-Horned  Antelope  of  Pen- 
nant, the  Antilope  KeveUa  of 
Pallas,  have  been  described 
from  young  specimens  of  this  species.  The  Ariel  {Antilope  Arabica, 
Hemprich,  A.  Cuvieri  of  Ogilby,  and  A.  leptoceros  of  F.  Cuvier),  seems 
to  be  a  variety  only. 


Gazelles. 


The  Gazelle  (Gazella  Dorcas). 

and  pointed  ;  the  eyes  large,  mild,  and  black ;  and  the  tail  round, 
furnished  on  its  upper  surface  only  with  an  upright  ridge  of  stiff 'black 
hair,  and  terminated  by  a  little  tuft  of  the  same  colour  ;  the  size  of 
the  body  is  about  equal  to  that  of  the  roebuck,  but  the  legs  are  con- 


Ariel  Gazelle  (Antilope  Arabica). 

6.  67.  Isabella,  the  Isabella  Gazelle,  has  been  separated  by  Dr.  J.  E. 
Gray  rom  the  last  species,    He  remarks  that  it  may  be  easily  known 
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from  the  foregoing  by  the  softness  and  fineness  of  the  skin,  and  the 
lower  side-streak  being  of  the  same  colour  as  the  back,  and  by  having 
no  dark  edge  to  the  anal  disk.  It  is  a  native  of  Egypt  and  Kordofan. 

7.  G.  subgidturosa  (Antilope  subgutturosa,  Guldenstadt),  the  Aim 
and  J airou,  is  of  a  pale  brown  colour,  the  upper  part  of  the  sides  with  a 
broad  rather  paler  streak,  the  face-streak  indistinct ;  the  lower  part 
of  the  sides,  belly,  hinder  side  of  fore  and  front  side  of  hinder  limbs, 
and  anal  disk,  white  ;  the  streak  on  the  haunches  dark  brown ;  the  end 
of  the  tail  black.  It  inhabits  all  the  central  parts  of  Asia,  Persia, 
Daiiria,  the  country  around  Lake  Baikal,  and  from  the  eastern  limits 
of  Great  Bucharia  to  the  shores  of  the  Hellespont.  It  associates  with 
its  own  species  in  extensive  flocks,  frequents  the  open  uncovered 
plains  and  naked  hills  of  moderate  elevation,  and  feeds  principally 
upon  the  Absinthium  Ponlicum.  The  flesh  is  much  esteemed,  and  of 
an  agreeable  taste. 

8.  G.  Scemmcrinyii  (Antilope  Scemmeringii,  Cretzschmar),  the 
Abyssinian   Mohr    discovered    by    Cretzschmar  in  Abyssinia,  ia 


high  at  the  shoulder,  and  2  feet  8  inches  at  the  croup  ;  the  length  of 
the  head  from  the  nose  to  the  root  of  the  horn  is  7  inches  ;  that  of 
the  horn  9J  inches  on  the  curve,  and  7i  in  a  straight  line  ;  and  that 
of  the  tail  7  inches  without  the  terminal  tuft.  The  hair  of  the  body 
is  sleek  and  of  moderate  length ;  on  the  head  and  face  it  is  very  short 
and  close,  except  about  the  root  of  the  horns,  where  it  is  slightly 
tufted ;  the  hair  of  the  limbs  is  also  short,  except  the  tufts  below  the 
knees,  which  are  long,  and  consist  of  a  mixture  of  dark  brown  and 
grey  hairs.    The  horns  are  thick  at  the  base,  and  annulated  with  11 


The  Abyssinian  Mohr  (G.  Sammeringii). 

5onsiderably  larger  than  the  species  of  Gazella  hitherto  described. 
The  horns  are  irregularly  lyrated,  bending  boldly  outwards  towards 
the  points,  and  then  suddenly  turning  inwards  towards  one  another, 
with  a  very  sharp  and  well-defined  curve ;  annulated  with  15 
or  16  prominent  and  complete  rings,  which  reach  from  the  base 
to  the  inward  curvature  within  about  1\  inches  of  the  points. 
The  colour  of  all  the  upper  parts  of  the  body,  the  neck,  shoulders, 
back,  croup,  sides  and  outward  faces  of  the  fore  arms  and  thighs, 
is  a  beautiful  clear  isabel  or  yellowish-dun,  the  hair  being 
extremely  short,  and  appearing  almost  as  if  it  had  been  clipped 
or  shorn.  It  does  not  lie  close  and  smooth  upon  the  hide,  nor 
does  it  all  follow  the  same  direction,  as  in  the  generality  of  animals, 
but  is  disposed  in  innumerable  small  waves,  pointing  in  different 
directions  as  if  it  had  been  regularly  shaded  and  parted  on  each  side, 
and  appearing  glossy  or  glazed  along  their  ridges  with  a  shining  dun 
shade,  more  or  less  intense  according  to  the  light  in  which  it  is 
observed.  All  the  under  parts  of  the  body  are  of  the  most  pure  and 
brilliant  white,  and  a  large  disk  of  the  same  colour  surrounds  the  tail, 
and  passes  over  the  rump  and  croup.  The  white  of  the  belly  also  is 
separated  from  the  yellowish  dun  of  the  sides,  immediately,  without 
being  shaded  off.  The  tail  is  small  and  slender,  nearly  naked  at  the 
root,  and  furnished  at  the  extremity  with  a  tuft  of  mixed  brown  and 
gray  hairs.  The  outsides  of  the  legs  are  very  pale  fawn-colour,  the 
insides  white,  and  the  knee-brushes  white  and  fawn  mixed.  The  ears 
are  pretty  long  and  brown,  with  a  narrow  black  border  surrounding 
then.-  outer  edge.  The  face  is  dark  brown  in  some  specimens,  and 
pure  black  in  others,  uniform  towards  the  end  of  the  nose,  but 
curiously  mixed  with  wavy  red  on  the  forehead ;  on  each  side  of  this 
a  broad  white  band  passes  from  the  root  of  the  homs  over  the  eyes  to 
.  the  nose,  and  there  is  an  indication  of  a  small  black  one  from  the 
anterior  angle  of  the  eye  to  the  corner  of  the  mouth,  separating  this 
white  band  from  the  cheeks  and  sides  of  the  lower  jaw,  which  are 
uniform  fawn-colour.  The  horns  of  the  female  have  nearly  the  same 
curvature  as  those  of  the  male,  and  are  fully  as  long,  but  they  are 
much  more  slender,  and  have  not  such  prominent  annuli.  This  is  the 
only  external  difference  observable  between  the  sexes.  This  antelope 
frequents  kills  of  moderate  ascent  and  elevation  in  the  eastern  pro- 
vinces of  Abyssinia,  and  is  said  to  live  in  pairs,  and  not  to  unite  into 
large  flocks  like  the  Gazelle  and  Kevel. 

9.  G.  Mohr  [Antilope  Mliorr,  Bennett),  the  Mohr  or  Mhorr,  is  4  feet 
2  inches  long  from  the  nose  to  the  origin  of  the  tail,  2  feet  6  inches 


The  Mohr  (G.  Mohr). 

or  12  prominent  and  complete  rings,  which  occupy  about  two-thirds 
of  their  entire  length ;  they  are  round,  smooth,  and  attenuated  towards 
the  tips,  which  point  directly  forwards,  and  are  but  moderately  sharp. 
The  ears  are  narrow,  erect,  and  pointed  ;  the  eyes  large,  dark,  and 
lively ;  and  the  tail  long,  naked  at  the  base,  and  furnished  at  the 
extremity  with  a  tuft  of  long  black  hair.  The  colour  of  all  the 
upper  parts  of  the  body-,  of  the  neck,  back,  shoulders,  sides,  fore-arms 
and  thighs,  as  well  as  of  the  whole  throat  except  a  square  spot  on  tbe 
larynx,  is  adeep  brownish-red ;  and  a  narrow  stripe  of  the  same  colour 
is  continued  down  the  outer  face  of  the  legs,  both  anterior  and 
posterior,  from  the  shoulders  and  thighs  respectively  to  the  hoofs  and 
pasterns :  the  belly,  buttocks,  posterior  face  of  the  thighs  and  inner 
face  of  the  extremities  are  pure  white,  as  well  as  the  spot  on  the 
larynx  above  referred  to ;  and  this  colour,  after  spreading  round  the 
entire  region  of  the  tail,  is  continued  forwards  on  the  hip  in  a  pointed 
stripe  on  each  side,  about  half  way  between  the  croup  and  the  knee- 
joint,  and  reaching  nearly  over  the  whole  hip.  It  contrasts  strongly 
with  the  surrounding  colour,  and  has  a  very  singular  effect.  There 
is  no  dark  band  on  the  flanks,  the  light  colours  of  the  under  parts 
being  abruptly  separated  from  the  darker  shade  above  without  any 
blending  or  intermediate  colour.  The  head  and  cheeks  are  light  fawn- 
colour,  intermixed,  in  front  of  the  horns,  with  dark  brown  and  gray 
hairs,  and  marked  below  the  opening  of  the  suborbital  sinuses  with  a 
small  dark  spot,  representing  the  black  band  which  passes  in  some 
other  species  of  the  last  division  from  the  anterior  canthus  of  the  eye  to 
the  corner  of  the  mouth  :  the  whole  line  of  the  nose  and  chaffron  are 
likewise  dark  brown,  mixed  with  gray  in  old  specimens,  and  the  back 
of  the  ears  is  fawn-coloured,  tipped  with  black. 

It  is  a  native  of  Western  Africa.  The  species  is  not  found  in  the 
empire  of  Marocco,  but  individuals  are  occasionally  brought  from  the 
opposite  confines  of  the  desert  ;  the  animal  is  much  sought  after  by 
the  Arabs  on  account  of  producing  the  bezoar-stones  so  highly  valued 
in  eastern  medicine.  These  stones  are  commonly  called  in  Marocco, 
Baid-el-Mhorr,  or  Mhorr' s  Eggs. 

The  Nanguer  (Antilope  da/ma,  Pallas)  was  originally  described  and 
figured  by  Buffon  from  materials  brought  by  Adanson  from  Senegal ; 
since  that  time  the  animal  has  not  been  seen  by  any  naturalist,  and 
as  the  description  of  Buffon  is  imperfect,  doubt  may  be  entertained 
whether  it  be  not  in  reality  the  young  of  the  Mohr. 

10.  G.  ruficollis  (Antilope  rvficollis,  H.  Smith),  the  Andra,  is  a 
beautiful  species  of  Eastern  Africa,  discovered  on  the  barren  wastes 
of  Nubia  by  Kiippel,  and  in  Senaar  and  Dongola  by  Hemprich  and 
Ehrenberg.  The  whole  length  of  this  species  is  5  feet  4  inches,  its 
height  at  the  shoulder  3  feet ;  the  length  of  the  head  is  8  inches,  that 
of  the  horns  12^  inches,  and  that  of  the  tail  9  inches.  The  horns  are 
precisely  similar  to  those  of  the  Mohr  already  described,  as  are  like- 
wise the  general  form  and  proportions  of  the  body.  This  species  is 
gregarious,  and  resides  in  flocks  on  the  desert  between  Nubia,  Dongola, 
and  Kordofan. 

11.  G.  ruffrons,  the  Korin,  is  of  a  bay -brown  colour,  the  sides  above 
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paler,  with  a  broad  dark  streak  below ;  the  chest,  belly,  inside  of  the 
legs,  back  edge  of  tarsus,  and  underside  of  feet  and  anal-disk,  white  ; 
the  face  bright  bay,  with  a  broad  white  side-streak.  Dr.  Gray  says, 
"  The  Kevel  figured  by  M.  F.  Cuvier  well  represents  this  species. 
The  Corine  of  the  same  author,  also  from  Senegal,  well  represents  the 
young  animal."  The  Corine  and  Kevel  of  Buffon  belong  to  0.  Dorcas, 
Tragops 

Has  short,  black,  lyrate  horns ;  a  tapering  face ;  ovine  nose ;  no  muffle 
or  crumen  ;  the  fur  short,  pressed  down ;  the  sides  without  any  dark 
streak  ;  the  knees  tufted  ;  the  feet  with  large  feet-pits  ;  the  inguinal 
pits  distinct.    The  female  has  slender  horns  and  two  teats. 

12.  Tragops  Bennettii  (Antilope  quadricornis,  Blainville),  the  Chikara, 
Ravine-Deer,  Goat  Antelope,  Kalsiepie,  or  Black-Tail,  is  of  a  bay-brown 
colour,  and  has  the  end  of  the  nose  and  tail  black  ;  the  face  streaked ; 
chest,  belly,  and  inside  of  limbs,  white  ;  the  feet  are  black  or  brown. 

The  Kalsiepie,  or  Black-Tail,  so  called  by  the  Mahrattas  on  account 
of  the  deep  black  colour  of  the  tail,  and  distinguished  by  the  name 
of  the  Goat  Antelope  by  the  Europeans,  is  found  on  the  rocky  hills  of 
the  Deccan,  and,  according  to  the  report  of  Colonel  Sykes,  differs  from 
many  other  antelopes  in  not  being  gregarious,  there  being  rarely  more 
than  three  or  four  found  together  in  the  same  company,  and  not 
unfrequently  a  solitary  individual. 

Antidorcas 

Has  lyrate,  short,  black  horns ;  a  tapering  face ;  a  simple  nose  ;  the 
crumen  moderate,  distinct.  On  the  back  it  has  an  extensive  white 
fold  or  streak  ;  the  hair  is  pressed  close  ;  the  knees  are  not  tufted. 
The  female  has  small  horns,  but  the  number  of  its  teats  are  not  known. 

13.  A.  Ewchore  (Antilope  Euchore,  Forster),  the  Tsebe,  or  Spring-Boc, 
Prong-Boc,  or  Showy  Goat,  is  perhaps  the  most  graceful  in  its  pro- 
portions, and  beautifully  varied  in  its  colours,  of  all  the  antelope  tribe. 
Imagination  cannot  conceive  a  quadruped  more  light  and  airy  in  form, 
more  delicate  in  its  proportions,  or  whose  movements  are  executed 
with  more  natural  ease  and  grace,  than  the  Spring-Boc,  or,  as  the 
English  colonists  now  universally  denominate  it,  Spring-Buck.  In 
point  of  size  it  is  nearly  a  third  larger  than  the  Dorcas.  The  horns  of 
the  Spring-Buck  are  rather  irregularly  lyrated,  like  those  of  the  species 
last  described ;  they  are  round,  black,  annulated  very  regularly  till 
within  a  short  distance  of  the  points,  spreading  first  backwards  and 
widely  outwards,  and  finally  turning  inwards,  and  with  an  almost 
imperceptible  twist  on  their  own  axis  backwards.  The  hair  is  long  on 
the  upper  parts  of  the  body,  particularly  on  the  back  and  croup,  but 
smooth,  sleek,  and  shining  :  it  is  of  a  beautiful  light  cinnamon-colour 
on  the  shoulders,  neck,  back,  sides,  and  thighs ;  and  of  a  pure  snowy 
white  on  the  breast,  belly,  and  inner  sides  of  the  liinbs,  these  two 
colours  being  separated  on  the  flanks  by  a  broad  longitudinal  band  of 
a  deep  vinous-red  colour,  larger  and  more  distinct  than  in  any  other 
species  of  Antelope.  The  whole  head,  face,  cheeks,  and  chin  are  white, 
with  a  broad  brown  band  on  each  side  from  the  eyes  to  the  corners  of 
the  mouth,  and  a  mark  of  the  same  colour  on  the  centre  of  the  face, 
commencing  in  a  narrow  point  on  the  muzzle,  and  enlarging  as  it 
proceeds  upwards  till  it  joins  the  reddish  fawn-colour  of  the  body  on 
the  crown  of  the  head.  The  eyes  are  large,  lively,  and  of  a  brown 
colour ;  the  ears  long,  small,  and  cylindrical  at  the  root,  then  widening 
in  the  middle,  and  ending  in  an  attenuated  point.  The  neck  is  long, 
slender,  and  slightly  compressed  on  the  sides ;  the  hoofs  are  small, 
black,  and  triangular ;  the  legs  remarkably  long  and  slender ;  and  the 
tail  small,  round,  and  naked,  except  a  ridge  of  stiff  black  hair  which 
fringes  it  along  the  upper  surface,  and  forms  a  small  tuft  at  the 
extremity.  But  the  most  remarkable  and  distinctive  character  of  this 
species  consists  in  two  longitudinal  foldings  or  duplications  of  the  skin 
on  the  croup,  which  commence  above  the  loins,  or  about  the  middle 
of  the  back,  and  run  in  a  straight  line  from  thence  to  the  tail.  The 
interior  of  these  folds  is  lined  with  long  hair  of  9  or  10  inches  in  length, 
and  of  the  most  brilliant  and  snowy  whiteness ;  they  are  likewise 
under  the  complete  command  of  the  animal's  volition,  and  are  opened 
and  shut  at  pleasure.  When  closed,  which  they  always  are  when  the 
animal  is  at  rest,  their  lips  form  a  narrow  line  along  the  top  of  the 
loins  and  croup,  which,  being  covered  by  the  long  cinnamon-red  hair 
of  the  back  and  hips,  is  scarcely  distinguishable,  or  only  as  a  narrow 
white  streak ;  but  when  the  animal  leaps  or  runs,  these  folds  are 
expanded,  and  form  a  broad  circular  mark  of  the  purest  white,  which 
extends  over  the  whole  croup  and  hips,  and  produces  a  most  remark- 
able and  pleasing  eifect. 

The  Spring-Buck  is  so  called  from  its  remarkable  habit  of  jumping 
almost  perpendicularly  upwards,  apparently  without  any  other  motive 
than  for  its  own  amusement.  It  resides,  in  almost  innumerable  flocks, 
on  the  dry  arid  plains  and  karroos  of  the  interior  of  South  Africa, 
seldom  approaching  the  inhabited  districts  of  the  colony,  unless  in 
seasons  of  peculiar  drought,  when  the  pools  and  pastures  of  the 
interior  are  dried  and  burnt  up  by  the  excessive  heat,  and  these 
animals  are  compelled  to  migrate  in  search  of  a  more  abundant 
supply.  On  these  occasions  they  are  said  to  unite  into  flocks  which 
often  consist  of  from  10,000  to  50,000  individuals,  spreading  over  the 
face  of  the  whole  country  like  a  swarm  of  locusts,  devouring  every 
vegetable  substance  that  they  meet  with,  and  scarcely  deviating  from 
their  direct  path  to  avoid  the  men  and  dogs  which  endeavour  to  turn 
them  into  another  direction.  These  vast  flocks,  according  to  Mr.  R. 
G.  Cumming,  will  continue  streaming  along  in  an  unbroken  compact 
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phalanx  for  two  or  more  hours.  This  migration  is  called  at  the  Capo 
a  Trak  Bokhcn.  So  great  are  their  numbers  in  these  migrations  that 
those  which  happen  to  get  into  the  rear  of  the  troop  are  lean  and  half- 
starved  before  the  migration  is  concluded,  from  the  advanced  ranks 
cropping  the  scanty  pastures  almost  bare,  and  thus  leaving  them 
nearly  destitute  of  food ;  but  when  the  journey  is  concluded,  and  tho 
troop  begins  to  retrace  its  steps  northward,  those  which  formed  the 
van  during  the  advance  are  necessarily  in  the  rear  returning,  soon  lose 
their  plump  condition,  and  are  in  their  turn  subjected  to  want  and 
starvation.  During  these  migrations  they  are  closely  followed  by  lions, 
panthers,  hyaenas,  and  wild  dogs,  which  destroy  great  numbers  of 
them.  There  is  perhaps  no  object  in  nature  finer  than  a  flock  of  these 
beautiful  antelopes  enlivening  the  dreary  brown  karroos  of  South 
Africa  with  their  graceful  motions;  now  leaping  perpendicularly 
upwards  to  the  height  of  six  or  seven  feet,  displaying  at  the  same 
time  the  snowy-white  marks  on  their  croups,  and  anon  flying  over  the 
desert  with  the  speed  of  a  whirlwind.  It  is  only  when  disturbed  or 
otherwise  excited  that  they  make  those  extraordinary  springs  from 
which  they  have  derived  their  name ;  nor  do  they  ever  display  the 
white  mark  on  their  rump  except  on  these  occasions.  They  are  said 
to  be  particularly  affected  by  the  change  of  the  weather,  and  are 
observed  to  leap  more  than  usual  before  the  setting  in  of  the  south 
wind,  which,  at  the  Cape  of  Good  Hope,  generally  betokens  stormy 
weather,  and  is  always  violent  and  tempestuous.  When  taken  young, 
the  Spring-Buck  is  easily  tamed,  and  soon  displays  all  the  petulanco 
and  familiarity  of  the  Common  Goat,  butting  at  every  stranger  that 
approaches  it,  and  warding  off  stones  or  other  objects  thrown  at  it 
with  its  horns. 

^Epyceros 

Has  black  lyrate  horns,  elongate,  wide-spreading,  curved  outwards 
from  the  base,  then  backwards  and  upwards  at  the  tip ;  the  face  taper- 
ing ;  the  nose  simple  ;  no  tear-bag ;  the  knees  not  tufted ;  the  feet  with 
a  tuft  of.  black  hair  near  the  pasterns ;  the  female  has  two  teats. 

14.  jE.  melampus  (Antilope  melampus,  Lichtenstein),  the  Pallah,  or 
Rooye-Buck,  the  Betjuan  of  the  Kaffirs,  is  a  magnificent  species  oi 
South  Africa,  discovered  by  Professor  Lichtenstein  during  his  travels 
in  Kaffraria,  and  since  found  in  the  Betchuana  country  on  the  elevated 
plains  of  Latakoo,  by  Trutell,  Somerville,  and  Burchell.  It  is 
upwards  of  4^  feet  in  length  from  the  nose  to  the  origin  of  the  tail, 
and  3  feet  high  at  the  shoulder ;  the  horns  have  an  irregular  lyrate 
tendency,  bending  first  forwards  and  very  much  outwards,  then  with 
a  large  circular  sweep  inwards,  and  finally  pointing  forward  again, 
approaching  within  three  inches  of  one  another  at  the  tips,  after  being 
nearly  a  foot  distant  in  the  middle  :  they  are  about  20  inches  long 
in  adult  animals,  and  surrounded  for  two-thirds  of  their  length  with 
irregular  rings,  often  splitting  into  two,  and  forming  prominent  knobs 
on  the  front  of  the  horn,  but  frequently  obliterated,  and  always  less 
strongly  marked  on  the  sides,  which  are  slightly  compressed.  In  the 
beautiful  drawing  of  this  animal  given  in  Daniel's  '  African  Scenery,' 
the  horns  are  represented  with  an  unnatural  angular  bend,  which  has 
misled  many  describes,  and  caused  even  Colonel  Smith  to  describo 
them  as  forming  an  obtuse  angular  bend,  though  he  has  himself  given 
an  accurate  drawing  of  the  pair  which  we  have  hero  described,  and 
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which  certainly  exhibit  no  appearance  of  the  sudden  angle  attributed 
to  them ;  which  probably  arose  from  the  particular  position  in  which 
Mr.  Daniel's  figure  was  drawn.  The  horns  for  a  third  of  their  length 
towards  the  points  are  black,  smooth,  and  polished.  The  head,  back, 
flanks,  and  outer  surface  of  the  legs  and  tail  are  of  a  deep  rufous 
colour;  the  lips,  eye-brows,  interior  of  the  ears,  breast,  belly,  interior 
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of  the  thighs  and  arms,  and  the  region  below  the  tail,  white  ;  the 
back  is  marked  longitudinally  by  a  band  of  deep  shining  black,  which 
divides  on  the  croup,  and  passes  down  along  each  hip  in  the  form  of 
a  crescent,  separating  the  pure  white  of  the  buttocks  and  interior  of 
the  thighs  from  the  general  rufous  colour  of  the  upper  parts ;  the 
outside  of  the  knee  and  heel  are  likewise  marked  by  brilliant  black 
spots,  which  contrast  strongly  with  the  general  rust-colour  of  the 
extremities,  and  from  which  the  animal  derives  its  specific  name  of 
inelampus.  The  ears  are  very  long,  particularly  in  the  females,  which 
are  without  horns,  and  of  a  smaller  size  than  the  males,  but  similar 
in  other  respects ;  the  ears  are  covered  on  the  outside  with  short  red 
hair,  bordered  and  tipped  with  black,  and  the  knees  are  without 
brushes.  We  are  as  yet  very  imperfectly  acquainted  with  the  cha- 
racters of  this  magnificent  species  of  antelope,  so  that  it  is  not  without 
considerable  doubt,  and  only  on  the  authority  of  Colonel  Smith,  that 
we  venture  to  include  it  in  the  present  group. 

The  Pallah  inhabits  Kaffraria  and  the  country  of  the  Bachapins  or 
Betchuanas,  never  descending  farther  south  than  the  Koosges  valley 
in  the  one  direction  and  the  Kamhanni  Mountains  in  the  other.  They 
reside  on  the  open  plains  in  families  of  six  or  eight  individuals,  run 
with  amazing  swiftness,  and  occasionally  leap  like  the  Spring-Buck, 
which,  according  to  Mr.  Burchell,  they  much  resemble  in  their  general 
habits  and  manners.  They  are  extremely  numerous  on  the  elevated 
plains  in  the  neighbourhood  of  Latakoo,  and  constitute  a  favourite 
object  of  the  chase  with  the  natives,  as  their  flesh,  though  deficient  in 
fat,  is  well-tasted  and  wholesome.  Pallah  or  Phaala  is  the  Bachapin 
name  of  the  animal ;  but  the  mixed  Hottentots,  who  travel  into  that 
country  from  the  Cape,  distinguish  it  by  the  Dutch  term  Rooye-Boc  or 
Red-Buck,  on  account  of  the  prevailing  colour  of  its  hair. 

Antilope 

Has  elongate,  subspiral,  erect,  diverging  horns ;  a  tapering  face ;  a 
simple  nose;  a  large  crumen;  the  male  with  a  small  suborbital  fissure, 
and  a  very  large  suborbital  pit;  the  tubercles  and  median  grooves  of 
the  basi-occipital  bone  well  developed. 

15.  A.  Bezoartica,  (A.  cervicapra,  Pallas),  the  Sasin,  or  Common 
Antelope,  is  remarkable  for  the  form  and  beauty  of  its  horns,  which 
compose  a  spiral  of  two  or  more  turns,  according  to  the  age  of  the 
animal.    This  beautiful  animal  is,  when  full  grown,  about  4  feet  in 


The  Sasin,  or  Common  Antelope  [A.  cervicapra). 

length,  and  2\  feet  high  at  the  shoulder  ;  the  head,  measured  from  the 
nose  to  the  root  of  the  horn,  is  7  inches  long,  the  ears  5\  inches,  and 
the  tail,  without  the  hair,  6  inches.  The  legs  are  long  and  delicate; 
the  body  round,  but  light,  and  well  formed ;  the  head  small ;  the  eye 
large,  lively,  and  expressive;  the  ears  long  and  cylindrical,  the  subor- 
bital sinus  particularly  developed,  and  in  continual  motion ;  and  the 
horns  forming  a  complete  spiral  of  two  or  three  turns,  wrinkled  at  the 
base,  distinctly  annulated  in  the  middle,  and  smooth  for  a  couple  of 
inches  next  the  points.  The  females,  and  young  males  for  the  first  three 
years  of  their  age,  are  of  a  uniform  tawny-brown  on  all  the  upper  parts 
of  the  body,  with  a  light  silvery  band  passing  longitudinally  from  the 
shoulder  to  the  hips,  about  six  inches  below  the  spine,  on  either  side ; 
the  breast,  belly,  and  interior  of  the  fore  arms  and  thighs  are  white ; 
as  is  likewise  the  under  surface  of  the  tail,  which  is  rather  broad, 
and-  furnished  with  a  small  tuft  of  black  hairs  at  the  extremity. 
After  their  third  year,  the  males  begin  to  assume  the  adult  colours  of 
their  sex,  and  gradually  darken  on  all  the  upper  parts  of  the  body, 
till  they  finally  become  almost  entirely  black  above  and  white  beneath ; 
the  nose,  lips,  and  a  large  circle  round  each  eye  being  likewise  white, 
but  the  light  bands  of  the  sides  completely  obliterated.  The  hair  is 
uniformly  short  and  close  over  the  whole  head,  body,  and  extremities, 


except  on  the  knees,  which  are  furnished  with  tufts  of  long  bristles, 
forming  small  knee-brushes. 

The  Sasins  are  so  swift  that  it  is  useless  to  slip  greyhounds  after 
them;  as,  unless  taken  by  surprise,  which  their  extreme  precaution 
seldom  allows,  it  is  impossible  to  overtake  them,  and  experience  has 
convinced  the  Indian  sportsmen  that  the  dogs  are  more  likely  to  be 
injured  in  the  chase  than  the  game.  The  bounds  also  which  these 
animals  occasionally  take,  either  for  their  own  amusement  or  over 
the  long  grass  when  pursued,  are  said  to  be  almost  inconceivable. 
Captain  Williamson,  in  his  splendid  work  on  the  '  Wild  Sports  of  the 
East,'  assures  us  that  he  has  seen  an  old  buck  Antelope  lead  a  herd 
of  females  over  a  net  at  least  11  feet  high,  and  that  they  frequently 
vault  to  the  height  of  12  or  13  feet,  and  pass  over  10  or  12  yards  at  a 
single  bound.  They  reside  on  the  open  plains  of  India,  "where  they 
can  see  to  a  great  distance  in  every  direction,  live  in  large  families  of 
from  5  or  10  to  50  or  60  grown  females  to  a  single  male,  and  when 
they  feed,  or  lie  down  to  ruminate,  detach  a  number  of  the  young 
bucks  to  a  distance  of  200  or  300  yards  on  every  side  to  watch  over 
the  common  safety.  Nothing  escapes  the  notice  of  these  careful 
sentinels ;  every  bush  or  tuft  of  grass  that  might  be  suspected  to 
conceal  an  enemy  is  strictly  and  attentively  examined,  and  on  the 
first  alarm  the  whole  herd  betakes  itself  to  flight,  following  closely  in 
the  footsteps  of  the  old  buck,  and  is  soon  beyond  the  reach  of  pursuit. 
The  venison  is  dry  and  unsavoury,  and  being  held  in  small  esteem, 
consequently  holds  out  no  inducement  either  to  the  occasional  sports- 
man or  to  the  professional  Indian  hunter.  The  species  extends  over 
every  part  of  India,  from  the  borders  of  Persia  to  the  most  eastern 
parts  of  which  Europeans  have  any  distinct  knowledge.  It  is  found 
on  rocky  open  plains,  avoids  woody  localities  and  the  thick  cover  of 
the  forest ;  nor  is  there  any  certainty  of  its  existing  beyond  the  limits 
of  India,  though  many  zoologists,  from  Ray  to  Hamilton  Smith,  are  of 
opinion  that  it  likewise  inhabits  some  parts  of  Africa.  The  fakirs  and 
dervishes  polish  the  horns,  and  form  them  into  a  kind  of  offensive 
arms  by  uniting  them  at  the  base ;  these  they  wear  at  their  girdles 
instead  of  swords  and  daggers,  which  their  vows  and  religious  character 
prevent  them  from  using. 

Tttracerus 

Has  the  muffle  large ;  the  crumen  large,  longitudinal ;  four  horns, 
the  front  pair  very  short,  placed  over  the  orbits,  the  hindmost,  which 
are  conical  and  straight  on  the  back  edge  of  frontal  bone.  The  skull 
is  like  that  of  Cephalophus,  with  the  nasal  bones  not  expanded.  The 
suborbital  fossa  large,  shallow,  occupying  nearly  the  whole  of  the  cheek. 
It  has  no  knee-tufts ;  and  the  females  are  hornless. 

16.  T.  quadricomis  (Antilope  quadricornis,  Blainville),  the  Chou- 
singha,  is  about  2  feet  9  inches  in  length  from  the  muzzle  to  the  root 
of  the  tail ;  the  tail  itself  is  5  inches  long,  and  the  height  at  the 
shoulder  about  1  foot  8  or  9  inches.  The  superior  or  common  horns 
are  about  3  inches  long,  smooth,  black,  pointed,  erect,  and  moderately 
divergent,  bending  very  slightly  forwards,  and  without  the  least 
indication  of  annuli.  The  spurious  or  additional  pair  of  horns  are 
placed  in  front  of  these,  immediately  between  the  o"rbits,  and  consist 
of  short,  erect,  blunt  stumps,  about  three-quarters  of  an  inch  in 
length,  14  inch  in  circumference  at  the  base,  and  of  the  same  smooth 
and  black  appearance  as  the  real  horns.  The  head  is  7  4  inches  long,  the 
ears  4|  inches,  erect  and  pointed  ;  the  general  colour  of  the  upper 
parts  is  uniform  bright  bay,  and  that  of  the  under  parts  silvery  white, 
more  or  less  mixed  with  sandy-coloured  hairs ;  the  lips  are  bordered 
with  black.  The  females  differ  from  the  males  by  the  absence  of 
horns,  and  likewise  by  being  of  a  lighter  colour,  which  character  is 
conspicuous  at  a  very  early  age,  and  continues  throughout  life.  _ 

This  species,  as  well  as  Tragops,  called  Chikara  by  the  Hindoos, 
is  common  in  all  the  wooded  parts  of  India,  particularly  in  Bengal, 
Bahar,  and  Orissa ;  it  is  monogamous,  and  lives  in  pairs  in  the  forests 
and  thick  jungle,  being  exceedingly  wild  and  active,  and.  rarely 
suffering  a  state  of  confinement  unless  taken  young.  During  the 
rutting  season  the  male  becomes  particularly  mischievous,  and  it  is 
then  dangerous  to  approach  him,  as  he  butts  at  everything  within  his 
reach ;  the  female  produces  two  young  at  a  birth,  but  the  period  of 
gestation  has  not  been  recorded.  Baron  Cuvier  _  supposes,  and 
apparently  with  reason,  that  the  ancients  were  acquainted  with  this 
species,  and  that  the  Four-Horned  Oryx  of  JSlian  refers  to  the 
modern  Chikara. 

17.  T.  lodes,  the  Rusty-Red  Chousingha,  is  an  Indian  species 
described  by  B.  H.  Hodgson,  Esq. 

18.  T.  paccervis,  the  Full-Horned  Chousingha,  is  another  Indian 
species. 

19.  T.  subquadricomwtw,  the  Jungliburka,  is  distinguished  by  its 
front  pair  of  horns  being  rudimentary  and  tubercular.  It  is  a  native 
of  Bombay,  and  there  are  four  specimens,  two  male  and  two  female, 
in  the  collection  of  the  British  Museum. 

Calotragus 

Has  the  muffle  large  ;  the  crumen  arched,  transverse ;  the  horns 
subulate,  elongate,  erect ;  the  hoofs  triangular,  flattiah  beneath,  acute 
in  front ;  the  false  hoofs  small  or  none  ;  the  crown  of  the  head 
smooth ;  the  tail  very  short ;  the  ears  elongate  ;  the  knees  not  tufted ; 
the  females  hornless ;  the  teats  four. 

20.  C.  campestris  (Antilope  Tragulus,  Lichtenstein),  the  Stein-Boc 
is  one  of  the  most  graceful  and  elegant  of  the  antelope  tribe.  Its 
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legs  are  longer  and  smaller  in  proportion  to  its  bulk  than  in  any  other 
species  ;  its  body  is  compact  and  well  made  ;  its  head  Binall,  pointed, 
and  ending  in  a  well-formed  naked  muzzle,  and  its  tail  reduced  to  a 
mere  tubercle,  scarcely  perceptible  among  the  long  hair  of  the  croup 
and  buttocks.  The  whole  length,  from  the  muzzle  to  the  root  of  the 
tail,  is  about  3  feet  4  or  5  inches  ;  that  of  the  head,  from  the  muzzle 
to  the  base  of  the  horns,  4  inches,  and  from  the  same  point  to  the 
root  of  the  ear  6  inches,  the  tail  being  1^  inch  long,  and  the  horns 

4  inches.  The  height  at  the  shoulder  is  1  foot  7  inches,  and  at  the 
croup  1  foot  9  inches.  The  colouring  of  this  species  is  altogether 
peculiar,  and  alone  sufficient  to  distinguish  it  from  all  other  ruminants. 
In  general,  it  is  a  reddish  fawn-colour  on  the  upper  parts  of  the  body ; 
but  this  seems  to  be  glazed  or  as  it  were  overlaid  on  the  shoulders, 
back,  sides,  and  hips,  with  a  light  dun  or  silvery-brown  hue,  arising 
from  the  hairs  in  these  situations  being  tipped  with  that  colour ;  the 
nose  and  legs  are  dark  brown,  the  breast,  belly,  and  interior  of  the 
fore  arms  and  thighs  white ;  the  hair  of  the  forehead  is  long  and  of  a 
deep  red  colour,  and  a  remarkable  black  line  passes  from  the  root  of 
each  horn  backwards,  uniting  between  the  ears,  and  forming  an  obtuse 
angle  equally  as  conspicuous  in  the  hornless  females  as  in  the  horned 
males,  and  affording  an  excellent  criterion  by  which  to  distinguish 
the  species.  The  horns  of  the  male  are  small  and  round,  furnished 
at  the  roots  with  a  few  faintly  marked  wrinkles ;  but  smooth  and 
polished  throughout  the  greater  part  of  their  length,  and  ending  in 
extremely  sharp  points,  almost  imperceptibly  bending  forwards.  The 
ears  are  extremely  large  for  the  size  of  the  animal,  being  nearly  half 
as  long  again  as  the  horns,  and  broad  in  proportion.  But  perhaps  the 
most  remarkable  character  of  the  species,  and  certainly  that  which 
most  definitely  distinguishes  it  from  all  the  other  ruminants  with 
which  it  is  at  all  likely  to  be  confounded,  though  it  has  hitherto 
escaped  the  notice  of  observers,  is  the  total  absence  of  spurious  hoofs, 
both  on  the  fore  and  hind  feet,  a  character  which  exists  also  in  the 
Prong-Buck,  and  which,  as  far  as  we  are  aware,  no  other  ruminating 
animals  of  the  hollow-horned  family  possess. 

The  Stein-Boc  resides  in  pairs  on  the  stony  plains  and  mountain 
valleys  of  South  Africa,  not  however  frequenting  very  elevated  or 
rocky  localities,  as  its  colonial  name  of  Stein-Boc,  or  Stone-Buck,  would 
seem  to  imply.  On  the  contrary,  it  prefers  the  dry  open  flats,  covered 
here  and  there,  it  is  true,  with  large  rocks  and  boulder  stones,  but 
likewise  interspersed  with  clumps  of  stunted  bushes  and  underwood, 
which  furnish  it  with  cover.  This  is  the  general  character  of  the 
South  African  plains  in  the  neighbourhood  of  Cape  Town,  as  well  as 
of  the  gorges  of  the  moderate  hills  and  mountains,  and  it  is  in  such 
situations  that  the  Stein-Boc  is  most  commonly  found.  This  animal 
is,  moreover,  remarkably  shy  and  timid,  runs  with  extraordinary 
swiftness,  and  when  pursued  will  frequently  bound  over  a  space  of 
12  or  15  feet  at  a  single  leap.  When  closely  pressed,  and  without  any 
further  means  or  power  of  escape,  it  will  hide  its  head  in  the  first 
hole  or  corner  it  happens  to  meet  with,  and  thus  patiently  resign  itself 
to  its  fate.  Though  it  cannot  be  called  a  rare  animal  at  the  Cape,  it 
is  nowhere  particularly  common,  being  much  hunted  on  account  of 
the  delicacy  of  its  flesh,  which  furnishes  excellent  venison,  and  great 
numbers  of  the  young  being  destroyed  by  eagles  and  other  birds  of 
prey.  Colonel  Smith  has  described  the  young  of  the  Stein-Boc  as  a 
different  species,  by  the  name  of  A.  rufcscens  ;  and  the  A.  pallida,  or 
A.  pediotragus,  of  Afzelius,  appears  to  differ  in  no  respect  from  the 
adult  of  the  present  animal,  the  really  distinctive  characters  of  which 
have  been  hitherto  very  imperfectly  reported. 

21.  O.  melanotis  (Antilope  melanotis,  Lichtenstein),  the  Grys-Boc 
is  a  species  closely  allied  to  the  Stein-Boc,  but  rather  lower  on  the 
legs  and  more  heavily  made.  The  whole  length  of  the  body  is  nearly 
3  feet,  that  of  the  head,  from  the  muzzle  to  between  the  ears, 
6  inches ;  the  height  at  the  shoulder  is  1  foot  5|  inches,  and  at  the 
croup  1  foot  1\  inches;  the  horns  are  2g  inches  long,  and  the  ears 

5  inches.  The  head,  as  in  the  Stein-Boc,  contracts  suddenly  before 
the  eyes,  and  ends  in  a  pointed  muzzle ;  the  horns  are  situated  imme- 
diately above  the  orbits,  straight,  upright,  pointed,  and  shining,  with 
two  or  three  small  annuli  at  the  roots ;  the  ears  are  long,  wide,  and 
open ;  and  the  tail,  almost  tuberculous,  is  concealed  among  the  long 
hair  which  passes  backwards  over  the  hips.  The  hair  of  the  body 
is  universally  long,  particularly  on  the  hind  quarters ;  on  the  head 
and  extremities  it  is,  on  the  contrary,  remarkably  short.  All  the 
upper  parts  are  of  a  deep  crimson  red  colour,  thinly  but  regularly 
intermixed  with  long  coarse  hairs  of  the  purest  white,  giving  the 
whole  animal  a  hoary  appearance,  expressed  by  its  colonial  name  of 
Grys-Boc,  or  Gray-Buck,  and  forming  altogether  a  character  not  easily 
mistaken.  The  inferior  parts  are  uniform  light  sandy-brown  or  red, 
the  head  and  extremities  fawn-colour;  the  muzzle,  the  openings  of 
the  lachrymal  sinuses,  and  an  obscure  circle  about  the  eyes,  as  well  as 
a  mark  upon  the  occiput  of  some  specimens,  are  black,  as  are  likewise 
the  backs  of  the  ears,  which  are  nearly  naked,  with  a  few  very  short 
gray  hairs  thinly  scattered  over  them. 

The  habits  of  the  Grys-Boc  are  in  most  respects  similar  to  those  of 
the  Stein-Boc.  It  lives  in  pairs  upon  the  plains,  never  unites  into 
troops  or  flocks,  and  conceals  itself  in  clumps  of  underwood,  whence 
it  is  not  easily  driven,  lying  close  like  a  hare  in  her  form,  and  seldom 
moving  till  almost  trodden  on.  It  is  common  in  most  parts  of  the 
colony  at  the  Cape,  and  being  less  swift  than  the  Stein-Boc  is  more 
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easily  captured.  Its  venison  is  much  esteemed,  though,  like  the 
generality  of  antelopes,  destitute  of  fat. 

Scopophorus 

Has  the  muffle  small  and  bald  ;  tear-bag  (crumen)  transverse ;  the 
horns  subulate,  elongate,  acute,  and  slightly  recurved  at  the  tips ;  the 
knees  largely  tufted  ;  the  inguinal  pores  distinct  and  bearded  ;  the  earn 
of  moderate  size,  with  a  naked  spot  on  the  outside  of  their  base  ;  the 
hoofs  triangular,  and  false  hoofs  distinct. 

22.  S.  Ourebi  (Antilope  scoparia,  Schreber),  the  Ourebi,  called 
Bleek-Boc,  or  Pale-Buck,  by  the  Dutch  colonists  at  the  Cape,  according 
to  Professor  Lichtenstein,  is  a  much  smaller  species  than  the  Nyl- 
Ghau,  and  differs  from  all  the  other  species  of  the  present  section  by 
the  large  brushes  which,  in  common  with  many  other  antelopes,  it 
has  upon  the  upper  end  of  the  canons,  immediately  below  the  knees, 
and  from  which  it  was  called  by  Schreber  A.  scoparia.  It  measures 
3  feet  8  inches  in  length  from  the  muzzle  to  the  root  of  the  tail ;  the 
length  of  the  latter  is  3£  inches,  that  of  the  head  is  74  inches  from  the 
muzzle  to  the  root  of  the  horn ;  of  the  horns  themselves  b\  inches  ; 
and  of  the  ears  3|  inches.  The  height  at  the  shoulder  is  1  foot 
10  inches,  at  the  croup  nearly  2  feet,  and  the  size  of  the  animal,  a-i 
well  as  its  general  form  and  proportions,  are  nearly  those  of  the 
Roebuck,  only  that  the  head  is  longer  and  more  slender.  The  horns 
are  awl-shaped,  sharp,  slender,  nearly  straight,  and  bending  almost 
imperceptibly  to  the  front ;  they  are  surrounded  at  the  base  with  a 
few  obscure  wrinkles,  succeeded  by  five  or  six  well-defined  rings,  but 
are  smooth  and  black  throughout  the  greater  part  of  their  length,  and 
end  in  very  sharp  points.  The  general  colour  of  the  upper  parts  is  a 
uniformly  pale  yellowish-brown,  darker  in  some  individuals  than  in 
others ;  all  the  under  parts,  as  well  as  the  chin,  lips,  and  a  longitudinal 
streak  over  the  eyes  in  the  form  of  eyebrows,  are  white,  and  this 
colour  likewise  spreads  over  the  posterior  surface  of  the  hips.  The 
tail  is  covered  with  long  bushy  hair  of  a  jet  black  colour,  forming  a 
marked  and  prominent  contrast  with  the  white  of  the  buttocks ;  tho 
ears  are  edged  with  a  narrow  border  of  dark  brown,  aud  immediately 
beneath  their  opening  at  the  root  there  is  a  remarkable  bald  or  naked 
spot  of  an  oval  form  on  each  side  of  the  head. 

Tho  Ourebi  inhabits  the  open  plains  of  South  Africa,  and  without 
being  positively  gregarious,  is  fond  of  the  society  of  its  own  species. 
It  is  found  chiefly  in  the  eastern  districts  of  the  Cape  Colony  towards 
Kaffraria ;  and  its  flesh,  though  dry  and  destitute  of  fat,  is  esteemed 
one  of  the  best  venisons  of  the  country.  Great  numbers  of  these 
animals  are  found  on  the  plains  about  Zwartkops  Bay.  When  feeding 
they  straggle  confusedly  over  the  plain,  and  appear  to  be  in  company 
rather  accidentally  than  by  intention ;  when  alarmed  also  they  do 
not  fly  together,  but  each  runs  off  by  itself  in  whatever  direction  it 
thinks  most  secure  from  danger  for  the  moment. 

23.  &  montanus  (Antilope  montana,  Ruppell),  the  Gibari,  is  very 
like  the  former,  but  is  of  a  gray-brown  colour,  and  the  temporal  spot 
much  larger,  deeper,  more  distinct  and  bald,  both  when  alive  and  in 
the  skin.  It  was  found  in  Abyssinia  by  Ruppell,  and  the  late  Earl  of 
Derby  received  a  specimen  from  Gambia. 

Oreotragws 

Has  the  muffle  large  ;  the  crumen  arched  and  transverse  ;  the  homs 
subulate,  elongated ;  the  hoofs  squarish,  high,  compressed,  much  con- 
tracted, concave  beneath ;  the  false  hoofs  large,  blunt ;  the  crown  of 
the  head  smooth ;  the  tail  very  short ;  the  hair  thick,  goat-like, 
spread  out.    The  female  is  hornless,  and  has  two  teats. 

24.  0.  Saltatrix  (Antilope  Oreolragus,  Forster),  the  Kaiusi  or 
Klippspringer,  is  an  Antelope  which  inhabits  the  most  barren  and 
inaccessible  mountains  of  the  Cape,  and  appears  to  supply  in  South 
Africa  the  place  of  the  Chamois  and  Ibex.  The  entire  length  of  this 
animal,  from  the  muzzle  to  the  root  of  the  tail,  is  3  feet  2  inches,  its 
height  21  inches  at  the  shoulder,  and  about  an  inch  more  at  the 
croup  ;  the  horns  are  3i  inches  long,  the  ears  4|  inches,  and  the  tail  3 
inches.  The  head  is  short  and  small,  compressed  on  the  sides,  and  sud- 
denly contracted  immediately  in  front  of  the  orbits,  ending  in  a  small, 
round,  naked,  black  muzzle ;  the  lachrymal  sinuses  open  by  a 
moderately-sized  circular  aperture ;  the  horns  of  the  male  are  per- 
fectly straight  and  smooth  throughout  the  greater  part  of  their 
length,  having  three  or  four  small  but  distinct  annuli  surrounding 
their  roots;  the  ears  are  large,  open,  and  rounded  at  the  points;  the 
eyes  largo  and  dark  ;  and  the  tail  appearing  externally  only  by  a 
brush  of  hair  which  clothes  it.  There  are  neither  inguinal  pores  nor 
knee-brushes,  but  in  place  of  the  latter  the  knees  of  some  specimens 
exhibit  a  naked  callous  patch,  probably  occasioned  by  rubbing  against 
the  rocks.  The  general  colour  of  the  animal  on  all  the  upper  parts 
of  the  body  is  a  lively  and  pleasing  mixture  of  yellow  and  green, 
resulting  from  each  hair  being  individually  surrounded  by  alternate 
rings  of  these  two  colours ;  the  under  parts  of  tho  body  are  light 
sandy-red,  tinged  with  yellow  :  the  interior  of  the  ears  is  filled  with 
long  white  hair,  a  narrow  black  border  surrounds  their  edges,  and  the 
eyes  are  encircled  by  the  same  colour.  The  hair  of  the  body  is  long, 
padded,  and  stands  perpendicularly  out  from  the  hide  ;  that  of  the 
head  and  extremities  is  shorter,  and  lies  in  the  usual  direction ;  in 
quality  the  latter  also  resembles  the  hair  of  common  animals,  but  the 
texture  of  the  hair  which  covers  all  the  upper  surface  of  the  body  and 
neck  is  altogether  peculiar,  being  similar  to  that  of  the  Prong-Buck 
already  described.    It  is  round  and  hollow  internally,  and  so  fragile 
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that  it  breaks  with  the  slightest  touch,  crushing  like  straw  when 
pressed  between  the  fingers,  and  so  deficient  in  elasticity  that  it  never 
regains  its  original  form.  The  tail  is  covered  with  a  small  bush  of 
hair  of  the  same  description,  but  so  short  as  to  be  scarcely  perceptible 
among  the  long  hair  of  the  hips.  The  legs  are  more  robust  than 
in  most  other  species  of  Antelope  ;  and  the  hoofs,  instead  of  being 
liointed  and  flat  beneath,  are  perfectly  round  and  cylindrical,  being 
worn  only  at  the  tips,  upon  which  alone  the  animal  treads.  This 
peculiarity  of  structure  in  the  hoof,  and  the  riged  form  of  the  pastern- 
joints,  which  are  perfectly  stiff,  and  in  a  straight  line  with  the  canons, 
account  for  the  amazing  agility  which  the  Klippspringer  displays  in 
bounding  among  the  most  dangerous  rocks  and  precipices. 

The  peculiar  habitat  of  this  species  makes  it  impossible  to  hunt  it 
with  dogs,  but  it  is  easily  shot  as  it  exposes  itself  upon  the  naked 
rocks  ;  and  great  numbers  of  the  young  are  destroyed  by  eagles  and 
other  birds  of  prey  which  inhabit  the  same  localities.  In  consequence 
of  this  the  animal  is  by  no  means  common,  and  is  becoming  every 
day  more  scarce  in  situations  where  it  most  abounded  formerly.  The 
excellence  of  its  venison  and  the  value  of  its  hair,  which  is  held  in 
great  estimation  for  stuffing  saddles  and  mattresses,  hold  out  a 
powerful  inducement  to  its  destruction. 

Nesotrayns 

Has  the  muffle  large  and  bald ;  the  crumen  large,  deep,  and  arched ; 
the  face  and  forehead  not  crested ;  the  ears  large ;  the  homs  nearly 
straight,  elongated,  strong,  many-ringed,  incumbent,  nearly  parallel 
in  the  direction  of  the  facial  line  ;  no  false  hoofs ;  the  tail  very  short ; 
the  females  hornless. 

25.  N.  moschatus  is  the  only  species.  It  is  an  inhabitant  of  the 
island  of  Zanzibar.  It  was  first  described  by  Von  Duben.  Male 
and  female  specimens  exist  in  the  Stockholm  Museum. 

Neotragus 

Has  no  muffle ;  the  nose  ovine ;  the  nostrils  close  together ;  the 
crumen  roundish ;  the  horns  short,  conical,  and  recumbent ;  the  tail 
very  short ;  the  crown  crested  ;  females  hornless. 

26.  N.  Saltiana  (Antilope  Saltiana,  Blainville),  the  Madoqua.  This 
is  perhaps  the  smallest  of  all  horned  animals,  being  scarcely  the  size 
of  a  good  English  hare.  It .  measures  2  feet  in  length  from  the  nose 
to  the  root  of  the  tail,  and  about  14  inches  in  height  at  the  shoulder, 
the  height  at  the  croup  being  about  an  inch  more.  The  length  of  the 
head  from  the  nose  to  the  ear  is  5  inches,  that  of  the  horns  3 
inches;  the  ears  are  2 J  inches  long,  and  the  tail  1$  inch.  The  horns 
of  the  male  are  situated  in  the  plane  of  the  forehead  ;  they  are  very 
sharp-pointed,  almost  insensibly  bent  outwards  and  forwards,  provided 
on  the  inner  anterior  margin  with  a  prominent  sharp  ridge,  which 
runs  from  the  base  to  within  a  quarter  of  an  inch  of  the  points,  and 
annulated  for  about  two-thirds  of  their  length  from  the  roots.  The 
females  are  without  horns,  but  have,  in  common  with  the  males,  a 
tuft  of  long  stiff  hair  standing  upright  from  the  crown  of  the  head, 
and  forming  a  small  crest,  particularly  remarkable  in  the  females, 
from  their  not  being  furnished  with  horns;  the  hair  on  all  other  parts 
of  the  body  is  short,  close,  and  smooth,  except  on  the  hind  side  of 
the  hips  and  thighs,  where  it  is  rather  longer,  and  radiates  outwards 
and  round  the  tail,  its  pure  white  colour  contrasting  agreeably  with 
the  colours  of  the  croup  and  thighs ;  the  face,  forehead,  and  legs,  as 
well  as  the  tuft  of  long  hair  between  the  horns,  are  of  a  bright  and 
deep  red,  as  are  likewise  the  backs  of  the  ears ;  the  neck,  shoulders, 
flanks,  rump,  and  outsides  of  the  thighs,  are  of  a  clear  gray  colour, 
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like  that  of  the  American  gray  squirrels,  each  hair  being  annulated 
with  alternate  rings  of  black  and  white  ;  the  back,  from  the  shoulders 
to  the  rump,  is  a  deep  reddish-brown  ;  and  the  breast;  belly,  interior 
cf  the  fore  arms  and  thighs,  and  hinder  surface  of  the  hips,  of  the 
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most  pure  unmixed  white,  forming  altogether  a  variety,  clearness, 
and  brilliancy  of  colouring  rarely  met  with  among  quadrupeds.  The 
tail  is  very  short,  being  in  fact  little  more  than  a  mere  stump  ;  the 
ears  are  round  and  nearly  the  length  of  the  horns ;  the  hoofs  small, 
well-formed,  and,  like  the  homs,  of  a  deep  black  colour ;  the  forehead 
is  perfectly  flat,  and  the  head  is  compressed  suddenly  below  the  eyes, 
and  tapers  to  a  small  and  attenuated  snout;  the  legs  are  long  in 
proportion  to  the  weight  of  the  body,  and  so  small  that  they  scarcely 
equal  the  little  finger  in  thickness. 

The  Madoqua  is  found  in  all  parts  of  Abyssinia,  where  it  was 
originally  noticed  by  Bruce,  who  discovered  it  in  the  country  about 
the  sources  of  the  Abai,  or  eastern  branch  of  the  Nile.  Mr.  Salt 
afterwards  procured  specimens  in  the  mountains  of  Tigre",  and  sent 
the  horns  and  legs  to  the  British  Museum,  where  they  were  observed 
by  De  Blainville,  and  described  under  the  specific  name  of  Antilope 
Saltiana,  in  compliment  to  the  distinguished  traveller  who  procured 
them.  More  recently  complete  specimens  have  been  brought  to 
Europe  by  Ruppell,  and  Hemprich  and  Ehrenberg,  and  the  species 
has  been  well  described  and  beautifully  figured  both  by  these  travel- 
lers and  in  the  'Darstellung  Neuer  oder  Wenig-Bckaunter  Saugethiere' 
of  Professor  Lichtenstein.  Little  is  known  regarding  the  habits  of 
this  species.  It  is  said  to  live  in  pairs  in  mountainous  districts ;  and 
Pearce  informs  us  that  many  of  the  Abyssinians  object  to  eat  its  flesh, 
from  a  superstitious  belief  of  its  being  often  found  in  the  society  of 
monkeys  and  baboons. 

Cepkalophus 

Has  a  large  muffle  ;  the  tear-bag  absent,  but  it  is  replaced  by  a 
naked  glandular  line  formed  of  two  series  of  pores  on  the  side  of  tnf. 
cheek ;  the  crown  crested,  forming  a  tuft  between  the  horns ;  the 
horns  short,  conical,  placed  far  back  on  the  hinder  edge  of  the 
frontal  bone,  and  inclined  backwards.  This  genus  contains  several 
species. 

27.  C.  quadriscopa  (Antilope  quadriscopa,  Hamilton  Smith),  the 
Four-Tufted  Antelope,  is  known  only  from  Colonel  Smith's  description 
and  figure  of  a  male  specimen  formerly  exhibited  at  Exeter  Change. 
The  individual  from  which  Colonel  Smith's  description  was  taken 
was  brought  from  Senegal. 

28.  C.  Grimmia  (Antilope  Grimmia,  Desmarest),  thelmpoon,  Duyker, 
or  Duyker-Boc,  is  of  a  yellowish-brown  colour,  and  grayish  in  winter. 
The  hair  is  yellowish,  with  black  tips.  The  forehead  yellowish-bay ; 
the  inside  of  the  ears,  chin,  throat,  abdomen,  inside  of  fore  and 
hind  legs,  and  under  side  of  tail,  white ;  the  feet,  streak  on  the  nose 
and  up  the  legs,  and  upper  part  of  the  tail,  black ;  the  ears  elongated, 
nearly  as  long  as  the  head,  acute  ;  the  homs  black,  elongated,  slender ; 
the  base  rugose,  subangular  in  front ;  the  skull  small  and  short. 

The  Duyker-Boc,  or  Diving-Goat,  so  called  by  the  Dutch  of  South 
Africa  from  its  habit  of  plunging  under  the  bushes  in  its  passage 
through  the  woods,  instead  of  leaping  over  them  like  the  generality 
of  other  Antelopes,  is  a  common  animal  in  Kaffraria  and  in  all  parts 
of  the  Cape  Colony  which  abound  in  forest  and  underwood,  from  the 
cover  of  which  it  seldom  ventures,  unless  occasionally  at  night  to 
steal  into  a  neighbouring  garden.  It  is  found  alone  or  in  pairs, 
makes  its  way  readily  among  the  thickets  and  low  bushes,  and  when 
pursued  will  from  time  to  time  stand  up  on  its  hind  legs  to  look 
round  it,  then  dive  under  the  branches  to  reappear  again  at  some 
distance ;  and  thus  alternately  continuing  its  flight,  and  standing  up  at 
intervals  to  watch  the  motions  of  its  pursuers.  The  peculiar  nature 
of  the  humour  secreted  by  the  maxillary  glands  of  this  animal  has 
given  origin  to  a  common  saying  among  the  Dutch  colonists,  that  it 
carries  the  gall-bladder  under  the  eyes.  This  species  is  most  probably 
the  animal  of  which  the  female  was  long  since  imperfectly  described 
by  Grimm,  and  which  has  been  admitted  into  systematic  catalogues 
under  the  name  of  Antilope  Grimmia.  The  A.  Platous  of  Colonel 
Smith  likewise  appears  to  be  identical  with,  or  at  most  a  casual 
variety  of  the  Duyker-Boc,  the  characters  upon  which  the  separation 
is  made  being  by  no  means  constant,  and  some  of  them  even  of 
doubtful  authenticity.  The  Capra  sylvestris  (Africana  of  Grimm),  is 
probably  this  species.  Fitomba,  or  Philatomba  appears  to  be  the 
Kaffrarian  name  for  all  the  Bush  Antelopes  or  species  of  Cephalopi. 

29.  G.  Campbellice  (Antilope  Campbellia,  Gray),  the  Black-Faced 
Philantomba.  This  species  differs  from  the  Duyker  by  being  much 
darker  and  more  distinctly  giisled  or  dotted,  and  the  under  side 
being  much  whiter.  It  is  possible  that  it  is  only  a  variety  of  that 
species. 

30.  G.  Burchellii  (Antilope  BnrcheUii,  Smith),  Burchell's  Bush-Boc. 
This  species  is  easily  known  from  the  two  former  by  its  darker  colour, 
and  by  the  under  sides  and  inside  of  the  legs  being  nearly  of  the 
same  colour  as  the  back,  and  not  white ;  and  also  by  the  shortness  of 
the  intermaxillary  bones,  and  the  width  of  the  nose-hole.  It  inhabits 
the  districts  more  or  less  covered  with  underwood  in  Kaffirland,  and 
the  country  north  of  the  Orange  River.  When  interrupted  or  pursued 
by  dogs,  it  springs  with  considerable  activity  over  such  bushes  as 
may  stand  in  its  course,  and  endeavours  to  plunge  into  the  closest 
bushes  for  concealment. 

31.  C.  Madoqua  (Antilope  Madoqua,  Ruppell),  the  Abyssinian  Bush- 
Goat,  is  of  a  yellowish-brown  colour,  slightly  punctulated  with 
black ;  the  neck  is  yellowish,  the  limbs  blacker ;  the  face-streak  and 
feet  black;  the  hah-  rather  close-pressed,  reddish-gray  at  the  base; 
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upper  part  polished,  yellow-brown,  with  dark  tips ;  the  forehead  is 
reddish.  This  species  inhabits  Abyssinia,  and  is  the  Madoqua  of 
Bruce. 

32.  C.  coronatus  (Sylvicapra  coronata,  Sundevall),  the  Red-Crowned 
Bush-Buck,  is  a  species  found  in  Western  Africa,  and  is  very  distinct 
from  the  last,  its  colour  being  lighter,  and  the  fur  less  rigid  and 
close-pressed. 

33.  C.  sylvicxdtrix  (Antilope  sylvicullrix,  Afzelius),  the  White-Backed 
Bush-Buck,  the  Bush-Goat,  and  Bush-Antelope,  is  about  5  feet  in 
length  from  the  muzzle  to  the  root  of  the  tail,  3  feet  high  at  the 
shoulder,  and  3  feet  2  inches  at  the  croup  :  the  head,  measured  from 
the  muzzle  to  the  base  of  the  horns,  is  upwards  of  10  inches  long, 
the  horns  and  ears  each  4  inches,  and  the  tail  with  the  hair  half  a 
foot.  The  circumference  of  the  horns  at  the  base  is  3  inches,  and 
their  distance  at  the  points  5  inches;  they  grow  entirely  in  the 
direction  of  the  forehead  ;  are  pointed,  black,  shining,  nearly  straight, 
with  a  slight  inclination  backwards,  and  diverging  gradually  towards 
the  points.  For  about  half  an  inch  from  the  base  they  are  finely 
marked  with  a  number  of  small  transverse  striae,  then  covered  for 
about  an  inch  with  little  depressions  and  inequalities,  and  smooth 
from  thence  to  the  points.  The  ears  are  situated  rather  close  to  the 
horns  ;•  they  are  about  the  same  lengtli  as  these  organs,  broad,  open, 
rounded  at  the  top,  and  nearly  naked ;  the  eye-lids  are  bordered  with 
thick  black  lashes ;  the  tail  is  bushy  and  pendent ;  the  buttocks  nearly 
naked ;  the  limbs  short  and  slender ;  the  knees  unprovided  with 
brushes ;  and  the  female  furnished  with  two  teats.  The  hair  is  in 
general  remarkably  short,  sleek,  and  shining,  of  a  deep  brown  colour, 
rather  paler  on  the  neck  and  flanks,  mixed  with  gray  on  the  thighs, 
almost  yellow  on  the  throat,  dun  on  the  cheeks  and  sides  of  the  jaws, 
clear  brown  on  the  face,  nose,  and  backs  of  the  ears,  and  chestnut- 
brown  on  the  legs  and  feet.  A  tuft  of  long  hair  surrounds  the  base  of 
the  horns,  and  along  the  middle  of  the  back  is  a  longitudinal  line 
of  silvery  gray  which  expands  upon  the  croup,  and  is  provided  with 
hair  considerably  longer  than  that  on  the  rest  of  the  body.  The 
tail  is  black,  covered  with  moderately  long  hair,  and  without  a 
terminal  tuft. 

The  proportions  of  this  species  are  heavy  and  ungainly,  and  bear  a 
considerable  resemblance  to  those  of  the  Hog-Deer  of  India.  The  legs 
are  short  and  slender,  and  appear  disproportioned  to  the  size  of  the 
body,  which  is  large  and  heavy ;  the  head,  too,  is  thick  and  clumsy, 
though  much  attenuated  towards  the  muzzle ;  the  neck  short  and 
thick ;  the  croup  depressed ;  and  the  back  very  much  arched.  This 
species  inhabits  the  west  coast  of  Africa,  about  Sierra  Leone,  and 
the  sources  of  the  Pongas  and  Quia  rivers.  It  frequents  the 
thickets  and  underwood  of  the  upland  plains  and  moderate  mountain 
declivities,  keeping  close  to  the  cover  during  the  day-time,  and 
quitting  it  only  at  early  dawn  for  the  purpose  of  feeding  in  the 
neighbouring  meadows.  It  is  at  this  time  that  it  is  pursued  by  the 
hunters,  who  station  themselves  on  the  margin  of  the  woods,  arid 
shoot  it  as  it  comes  out  to  graze.  It  is  a  slow  heavy  runner,  as  might 
be  anticipated  from  the  size  and  corpulent  make  of  its  body,  and 
the  shortness  of  its  legs.  It  affords  excellent  venison,  and  is  much 
sought  after  on  that  account.  It  has  long  maxillary  glands,  but  no 
appearance  of  lachrymal  sinuses. 

34.  G.  Ogilbii  {Antilope  Ogilbii,  AVaterhouse),  the  Black-Striped 
Bush-Buck,  is  of  a  pale  bay-brown  colour,  with  a  deep  black  dorsal 
streak,  pale  beneath ;  the  crown  and  haunches  brighter  bay ;  the 
neck,  withers,  and  side  of  the  dorsal  line  varied  with  deep  brown 
hairs ;  the  streak  up  the  fore  legs,  upper  part  of  hock,  feet  above  the 
hoofs,  and  end  of  the  tail,  black.  The  horns  are  short,  thick,  conical, 
very  rugose  on  the  inner  front  edge  of  the  base.  This  species  is  a 
native  of  Fernando  Po,  and  was  named  by  Mr.  Waterhouse  after  Mr. 
Ogilby,  the  late  secretary  of  the  Zoological  Society,  and  the  author  of 
the  article  '  Antelope '  in  the  '  Penny  Cyclopaedia.' 

35.  C.  badius,  the  Bay  Bush-Buck,  is  very  like  the  last  species,  but 
is  of  a  darker  bay  colour ;  the  legs  are  blackish  ;  and  the  neck  bright 
bay,  and  not  blackish-bay  as  in  C.  Ogilbii.  It  is  a  native  of  Sierra 
Leone. 

36.  G.  dorsalis,  the  Bay  Bush-Goat,  is  of  a  dark-bay  colour,  with 
shoulders  and  legs  darker.  The  hair  is  brown,  a  few  hairs  on  the 
haunches  tipped  with  white. ;  the  crown  and  nape,  and  a  broad  dorsal 
stripe,  black;  a  spot  over  each  eye,  the  lips,  sides  of  chin,  front  of 
chest,  under  side  of  tail,  and  inside  of  the  thighs,  pale  brown.  It  is  a 
native  of  Sierra  Leone. 

37.  G.  niger,  the  Black  Bush-Buck,  is  a  native  of  the  coast  of  Guinea, 
distinguished  by  its  sooty-black  colour. 

38.  C.  Natalensis  (Antilope  Natalensis,  A.  Smith),  the  Natal  Bush- 
Buck,  or  Rhoode-Boc,  is  of  a  bright  red-bay  colour,  and  has  short 
conical  horns.  It  inhabits  the  forests  about  Port  Natal  and  the 
country  to  the  eastward,  living  in  the  thick  brushwood  which  fills  up 
the  intervals  of  the  larger  trees.  It  feeds  on  grass,  the  young  shoots 
of  trees,  and  the  delicate  twigs  of  smaller  shrubs.  It  occupies  the 
same  position  at  Natal  that  the  little  Blue  Antelope  does  at 
the  Cape. 

39.  C.rufilatus  (Antilope  Grvmmia,  H.  Smith),  the  Coquetoon,  is  of 
a  deep  reddish-bay  colour  ;  the  legs,  nape,  streak  on  the  nose  to  the 
crown,  and  broad  streak  on  back,  blackish-gray ;  the  ears  blackish  ;  I 
the  crest  and  upper  part  of  tail  black  ;  the  cheeks  rather  paler  ;  the 
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inside  of  ears  whitish  ;  the  horns  conical,  rather  elongated,  obscurely 
annulated,  and  slightly  recurved.  This  is  the  Grimme  of  Buffon  and 
F.  Cuvier.    It  is  a  native  of  Western  Africa. 

40.  O.  Maxwellii  (Antilope  Maxwellii,  H.Smith,)  the  Guevei,  is  of 
a  gray-brown  or  sooty-black  colour.  It  has  a  rather  rigid  fur,  and  the 
abdomen  and  front  of  the  thighs  white.  It  is  the  Guevei  of  Buffon, 
the  Royal  Antelope  and  Pigmy  Antelope  of  Pennant  and  Shaw.  It  is 
a  native  of  Senegal  and  Gambia. 

41.  C.  pygmcea,  (Antilope  perpusilla,  H.  Smith),  the  Noumetzi,  Cape 
Guevei,  or  Kleene-Boc,  is  about  1  foot  high  at  the  shoulder  ;  the  horns 
1|  inch  long  in  the  male,  three-quarters  of  an  inch  in  the  female,  and 
the  tail  about  2  !2  inches.  The  horns  are  small,  erect,  black,  slightly 
inclined  backwards  and  towards  one  another  at  the  points,  and  very 
sharp,  with  seven  or  eight  minute  annuli  at  the  base  ;  the  ears  about 
the  same  length  as  the  horns,  perfectly  round  at  the  tips,  and  nearly 
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naked  within  ;  the  head  is  long  and  pointed  ;  the  maxillary  glands 
not  parallel  to  the  plane  of  the  face,  but  nearly  in  the  same  line  with 
the  greater  axis  of  the  orbits,  or  rather  in  lines  parallel  to  them  ;  the 
forehead  and  nose  are  brown,  bordered  on  each  side  by  a  narrow  line 
of  a  sandy-red  colour  passing  from  the  root  of  the  horns  down  to  the 
muzzle ;  the  upper  parts  of  the  body  are  of  a  uniform  dark  slaty- 
brown  colour ;  all  the  inferior  parts,  including  the  region  under  the 
chin,  the  breast,  belly,  interior  of  the  fore  arms  and  thighs,  andunder- 
surface  of  the  tail,  ashy-gray,  inclining  to  white  in  some  specimens, 
particularly  in  young  individuals ;  the  legs  are  reddish-brown ;  and  the 
hoofs  small,  narrow,  and  pointed. 

This  species,  called  by  the  Dutch  colonists  of  the  Cape  Kleene-Boc. 
Kleene  Blauw-Boc,  Blauw-Bokje,  all  signifying  Little  Goat  or  Little  Blue 
Goat,  inhabits  South  Africa,  and  lives  singly  or  in  pairs  among  the 
bushes.  It  is  extremely  active,  and  of  a  mild  and  timid  disposition  ; 
but  from  the  nature  of  the  thick  bushes  in  which  it  resides  is  not 
often  seen  even  in  those  districts  where  it  abounds  most  plentifully. 
It  is  said  to  exhibit  considerable  sagacity  in  eluding  pursuit,  and 
when  domesticated  soon  becomes  familiar,  and  learns  to  distinguish 
those  about  it,  and  to  answer  to  its  name.  This  species  is  also  the 
A.  ccerulea  of  Colonel  Smith  and  the  A.  pygmosa  of  M.  Desmarest,  who 
confounds  it  with  the  last  species. 

42.  G.  melanorheus,  the  Black-Ruinped  Guevei,  is  of  a  gray  colour, 
with  the  rump  and  upper  part  of  the  back  of  a  black  colour.  It  is  a 
native  of  Fernando  Po. 

43.  G.  punctulatus,  the  Grisled  Guevei,  is  a  native  of  Sierra  Leone, 
and  is  of  a  dark  fulvous-brown  colour. 

44.  C.  Whitficldii,  the  White-Footed  Guevei,  is  of  a  yellowish  ash 
colour ;  the  streak  over  the  eyes,  cheeks,  throat,  belly,  inside  of  the 
limbs,  and  ring  round  the  feet  above  the  hoofs,  ashy  white.  It  is  a 
native  of  Western  Africa. 

Nanotragus 

Has  very  short  conical  horns ;  small  rounded  eai's ;  slender  legs ;  a 
subpectinate  tail,  and  small  triangular  hoofs. 

45.  N.  perpusillus  (Capra  perpusilla,  Linnaeus),  the  Royal  Antelope, 
the  Guinea  Musk,  and.  Pigmy  Musk,  is  a  native  of  Guinea.  It  is  of  a 
fulvous  colour,  and  has  the  throat,  belly,  edge  of  the  thigh,  and  tip 
of  its  tail,  white. 

Pelea 

Has  conical,  erect,  scarcely  diverging  horns,  bent  forward  at  the 
tips ;  the  face  narrow  and  elongated ;  the  nose  swollen ;  the  muffle 
large,  extended  far  behind  the  nostrils ;  the  fur  soft  and  woolly ;  the 
hoofs  and  false  hoofs  rather  large ;  the  inguinal  pores  distinct ;  the 
teats  four. 

40.  P.  caprcola  (Antilope  caprcolus,  Lichtenstein),  the  Reh-Boc 
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or  Peele,  is  nearly  5  feet  in  length,  and  2^  feet  high  at  the  shoulder; 
the  head  is  6  inches  long  from  the  muzzle  to  the  root  of  the 
horns ;  the  ears  and  tail,  without  the  hair,  about  the  same  length ; 
and  the  horns  of  the  old  male  from  9  to  12  inches.  The  head  is 
long,  and  tapers  gradually  to  the  muzzle,  which  is  small,  round, 
and  of  a  black  colour ;  the  horns  are  perfectly  smooth  and  without 
any  appearance  of  wrinkles  or  annuli  for  the  two-thirds  of  their 
length  next  the  points,  but  exhibit  a  few  obscure  wrinkles  at  the 
base ;  they  are  remarkably  slender,  long,  straight,  parallel,  and  so 
sharp  at  the  points  that  the  Hottentots  and  Bushmen  use  them  in 
place  of  needles  and  bodkins ;  the  ears  also  are  long,  very  broad  at 
the  base,  and  attenuated  towards  the  points  ;  the  tail  long  and  bushy ; 
the  hair,  or  rather  fur,  is  of  a  woolly  quality,  and  of  a  uniform  ash 
colour  on  the  neck,  shoulders,  sides,  croup,  and  thighs,  and  white  or 
light  gray  on  the  breast,  belly,  and  inner  side  of  the  arms  and  thighs. 
In  young  individuals  it  is  beautifully  frizzled  or  curled  into  distinct 
locks,  and  its  colour  is  much  clearer  than  in  the  adults,  which  have  it 
straight,  loose,  and  often  tinged  with  a  sandy-brown  hue  on  the  upper 
parts  of  the  body.  The  hair  of  the  legs  in  the  young  animal  is  like- 
wise long  and  curly  like- that  of  a  young  lamb,  but  in  aged  specimens 
the  legs  are  covered  with  short  close  hair  of  the  common  quality,  and 
frequently  with  more  or  less  of  a  dark  brown  colour.  The  hair  of  the 
head,  face,  and  cheeks  is  always  short,  crisp,  and  close ;  it  is  brown 
on  the  nose,  light  fawn  on  the  forehead  and  cheeks,  and  white  about 
the  margins  of  the  lips  and  underneath  the  chin ;  the  tail  is  slaty- 
gray  above,  and  white  below,  and  at  the  tip  ;  and  there  is  a  con- 
spicuous black  spot  at  the  angle  of  the  mouth  on  each  side.  The 
hairs  individually  are  obscurely  annulated  with  alternate  rings  of  a 
gray  and  light  rufous-brown  colour,  the  latter  becoming  more  con- 
spicuous as  the  animal  advances  in  age,  and  communicating  to  the 
general  colour  of  the  fur  the  light  rufous  shade  already  mentioned. 

The  Reh-Boc  or  Rhee-Boc  is  of  a  lighter  and  more  graceful  form 
than  the  generality  of  the  other  antelopes  included  in  the  present 
section.  The  body  is  long  and  small,  the  neck  particularly  so,  and 
the  legs  slender  and  well-proportioned.  Its  pace,  consequently,  is 
proportionally  swift ;  it  runs  with  great  velocity,  keeping  close  to 
the  ground,  and  moving  by  long  strides,  and  with  a  motion  so  rapid 
and  uniform  that  it  seems  to  glide  rather  than  run.  The  Reh-Bocs 
live  in  small  families  of  five  or  six  individuals,  consisting  of  an  adult 
male  and  three  or  four  females  with  their  young.  The  males  are 
pugnacious,  and  compel  the  young  of  their  own  sex  to  separate  them- 
selves from  the  family  as  soon  as  they  become  adult.  Their  general 
residence  is  on  the  sides  of  moderate  hills,  among  stunted  trees  and 
underwood,  or  in  the  rocky  glens  and  mountain-passes,  in  the  vicinity 
of  the  little  pools  of  water  which  remain  after  the  winter-torrents 
have  ceased  to  flow.  Wherever  such  situations  are  found,  the 
Rhee-Boc  is  not  an  uncommon  animal  in  South  Africa.  Ita  flesh  is  dry 
and  insipid,  and  esteemed  less  than  that  of  any  other  of  the  numerous 
Cape  Antelopes.  The  female  produces  but  one  at  a  birth,  which 
grows  rapidly,  and,  if  caught  at  an  early  period,  is  readily  domesti- 
cated. 

Eleotragus 

Has  the  horns  conical,  thick,  diverging,  bent  back  and  then  bent 
forwards  at  the  tip  ;  the  face  broad ;  the  muffle  rather  large  ;  the  fur 
harsh,  and  that  of  the  back  more  or  less  whorled  ;  the  hoofs  and  false 
hoofs  rather  large ;  the  inguinal  pores  distinct ;  four  teats. 

47.  E.  arundinaccus  (Antilope  Eleotragus,  Schreber),  the  Inghalla 
Riet-Boc,  or  Reed-Buck,  so  called  from  its  habit  of  frequenting 
the  reedy  banks  and  beds  of  dry  water-courses,  is  4  h  feet  in 
length,  and  2  feet  9  or  10  inches  high  at  the  shoulder.  The  head 
is  10  inches  long  from  the  muzzle  to  the  base  of  the  horns ;  the  horns 
10  J  inches  in  a  straight  line,  and  13  inches  along  the  curves,  and  the 
tail  11  inches.  The  horns  are  round,  annulated  at  the  base,  with 
prominent  sharp  rings  and  beautifully  striated  between,  smooth  and 
sharp  at  the  points,  and  curved  forwards  with  a  bold  and  regular 
sweep,  so  as  to  form  almost  the  segment  of  a  circle.  The  ears  are 
long  and  pointed,  filled  internally  with  a  profusion  of  whitish  hair, 
and  beneath  them,  on  each  side  of  the  head,  there  is  a  remarkable 
bald  spot  of  an  oval  form  and  shining  black  colour,  which  is  very 
characteristic  of  the  species,  and  readily  distinguishes  it  from  all  the 
other  antelopes  with  which  it  is  likely  to  be  confounded.  The  hair 
over  every  part  of  the  neck  and  body  is  long  and  rough,  of  a  uniform 
dull  ashy-gray  colour,  sometimes  tinged  with  red  on  the  upper  parts, 
and  silvery-gray  on  the  throat,  breast,  belly,  and  interior  of  the  fore 
arms  and  thighs.  The  tail  is  long  and  remarkably  bushy,  being 
covered  with  a  profusion  of  long  woolly  hair,  for  the  most  part  of  a 
white  or  gray  colour,  with  a  narrow  brown  line  running  down  the 
middle  of  the  upper  side.  The  females  are  in  all  respects  similar  to 
the  males,  excepting  that  they  are  without  horns,  and  of  rather 
smaller  stature. 

The  Riet-Boc  is  not  found  in  the  immediate  vicinity  of  the  Cape, 
but  farther  in  the  interior  of  the  country  it  is  by  no  means  uncom- 
mon, living  in  pairs  or  small  families,  and,  as  already  observed, 
frequenting  the  reeds  and  rushy  banks  of  mountain-streams  which 
flow  only  during  the  winter  season,  and  are  dried  up  by  the  summer 
heats.  Sometimes  also  it  is  found  in  woods  along  the  banks  of  rivers, 
but  always  in  the  neighbourhood  of  water ;  and  a  variety,  if  not  a  dis- 
tinct species,  is  even  said  to  inhabit  the  plains.    This  is  of  a  very  deep 
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reddish  fawn-colour,  and  has  been  described  by  Afzelius  and  Hamilton 
Smith  as  a  distinct  species  under  the  denomination  of  A.  fulvo-rufula. 
Excepting  in  the  redder  shade  of  its  colour,  however,  and  the  name 
of  Roode  Rhcc-Boc,  or  Red  Roe-Buck,  by  which  it  is  said  to  be  distin- 
guished among  the  Dutch  colonists  at  the  Cape,  it  does  not  appear  to 


Rietboc  [E.  arundinaceus). 


differ  materially  from  the  common  variety,  and  the  slight  shades  of 
variation  which  it  does  present,  are  most  probably  the  effects  of  its 
difference  of  habitat  and  other  accidental  circumstances.  The  same 
may  be  said  of  the  A.  Isabellina,  or  Cream-Coloured  Antelope  of  these 
authors,  which  does  not  appear  to  present  any  characters  sufficiently 
marked  or  peculiar  to  be  considered  as  indicative  of  a  specific  dis- 
tinction. 

48.  E.  reduncus  (Antilope  redunca,  Pallas),  the  Wonto,  or  Nagor, 
known  only  from  the  description  of  Adanson  and  the  figure  o.p  Bufibn, 
is  a  species  so  nearly  resembling  the  Riet-Boc  that  some  naturalists 
have  not  hesitated  to  unite  them.  It  is  4  feet  long  from  the  muzzle 
to  the  origin  of  the  tail,  2  feet  4  inches  high  at  the  shoulder,  and 
2  feet  6  inches  at  the  croup  ;  the  head  is  9  inches  long,  the  horns 
inches,  and  the  ears  5  inches.  The  horns  have  one  or  two  annuli  at 
the  base,  but  are  smooth  and  shining  throughout  the  remainder  of 
their  length ;  they  are  erect,  parallel,  and  almost  straight  till  within 
a  short  distance  of  the  points,  where  they  curve  forwards.  The 
colour  was  uniform  fawn  or  pale  red,  without  any  white  about  the 
breast  or  belly,  and  the  hair  was  long,  rough,  and  undulating,  and  did 
not  lie  smooth  or  close  to  the  body — characters  which  all  tend  to 
approximate  the  animal  to  the  Riet-Boc,  and  more  particularly  to 
the  variety  which  is  said  to  inhabit  the  plains.  It  is  found  in  the 
neighbourhood  of  Goree,  on  the  west  coast  of  Africa. 

Dr.  J.  E.  Gray  refers  the  Bohor  (Antilope  Bohor,  Riippell)  as  a 
variety  to  this  species.  He  says,  "  When  in  Frankfort  I  observed 
that  the  male  Antilope  Bohor  from  Abyssinia  was  rather  larger  than 
the  male  of  A.  redunca  from  Senegal,  in  the  same  collection,  and  the 
horns  more  slender ;  the  female  was  darker  and  browner  than  the 
male  :  both  sexes  have  more  black  in  the  carpus  and  tarsus  than  the 
specimen  of  A.  redunca  in  the  same  museum." 

The  genus  Raphicerus,  of  Colonel  Hamilton  Smith,  appears  to  be  i 
very  doubtful  one.  Dr.  J.  E.  Gray  says  that  the  author  formed  it 
"  from  two  pairs  of  horns  on  part  of  the  frontal  bones  in  the  College  of 
Surgeons,  which  he  called  Raphicerus  acuticornis  and  R.  subulata." 
The  figures  are  not  sufficient  to  identify  the  species,  and  we  now 
know  that  the  horns  differ  greatly  in  individuals  of  the  Bame  species, 
and  during  the  growth  of  the  same  specimen.  R.  acuticornis  may  be 
the  horns  of  the  Duyker-Boc  (Cephalopus  Grimmia). 

2.    Cervine  Antelopes. 

These  Antelopes  have  rather  a  heavy  body ;  an  elongated  tail,  with 
short  hair  at  the  base,  and  a  tuft  of  longer  hair  at  the  tip  ;  the  horns 
elongated  and  generally  of  a  large  size. 

Adenota 

Has  a  cervine  muffle,  cordate,  and  moderate ;  the  nose  hairy  between 
and  over  the  nostrils;  the  horns  sublyrate,  ringed,  when  young 
recurved ;  no  tear-bag,  or  covered  by  a  tuft  of  hair ;  the  hair  of  the 
back  whorled,  and  the  hair  of  dorsal-line  and  back  of  head  reversed  ; 
the  tail  elongated  and  hairy. 

The  only  species  of  this  genus  is  very  like  the  species  of  Eleotragus, 
but  has  a  smaller  and  more  cervine  muzzle  and  lyrated  horns.  It 
differs  from  the  next  genus  in  the  form  of  the  tail  and  absence  of  the 
mane,  and  from  it  and  Eleotragus  in  having  a  tuft  of  hair  in  front  of 
the  orbit. 

49.  A.  Kob (Antilope  adenota,  H.Smith),  the  /Equitoon,  or  Kob,  is  of 
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a  pftlc  brown  colour.  The  end  of  the  nose,  the  inside  of  the  ears,  the 
chest,  belly,  and  inside  of  the  legs  and  thighs,  tip  of  tail,  and  end- 
band  above  the  hoofs  are  white  ;  the  front  of  the  fore  and  hind  legs, 
and  the  end  of  ears  and  tail,  black  ;  the  hair  of  dorsal-line  reversed, 
with  a  whorl  on  the  shoulder  and  loins.    There  has  been  a  good  deal 


^Squitoon  {Adenota  Kub). 

of  confusion  about  this  species.  The  figure  that  w£  have  given  was 
referred  by  Mr.  Ogilby,  hi  the  '  Penny  Cyclopaedia,'  to  a  new  species 
which  he  named  Antilope  Koba.  His  description  of  the  animal, 
however,  refers  to  the  Antilope  Sing-Sing  of  Bennett,  the  Kohus  Sing- 
Sing  of  the  British  Museum  Catalogue.  On  this  species  Dr.  Gray 
makes  the  following  observations  : — 

"A  fine  pair  has  been  at  Knowsley  some  years.  Thinking  them 
new  I  described  them  as  A.  annulipes.  Mr.  Ogilby  has  called  it  the 
Nagor ;  but  it  is  scarcely  the  Nagor  of  Buffon.  An  adult  male  noticed 
by  Mr.  Ogilby  as  the  Kob  is  now  in  the  museum  of  the  Zoological 
Society.  Its  horns,  like  the  male  at  Knowsley,  are  much  worn  down. 
They  whistle  like  a  stag.  Buffon  ('Hist.  Nat./  12—219,  267,  t.  32, 
pi.)  figures  a  skull  with  horns  brought  from  Senegal,  by  Adanson, 
under  the  name  of  Kob,  which  is  also  called  the  Petit  Yacht  Brune. 
Erxleben  gave  this  figure  the  name  of  A.  Kob,  and  Pennant  called  it 
the  Gambian  Antelope  ('  Syn.'  i.  39). 

"  The  figure  somewhat  resembles  the  head  of  a  half-grown  male  of 
this  species,  but  the  horns  are  longer  and  have  more  rings  than  the 
specimen  in  the  British  Museum  ;  but  I  am  inclined  to  agree  with 
Mr.  Ogilby  in  believing  that  it  was  intended  for  this  species.  In  the 
Jardin  des  Plantes  they  called  the  Sing-Sing  the  Kob  of  Senegal.  This 
may  be  a  mistake  for  the  Koba.  I  may  remark  that  the  horns  of  the 
Koba,  in  the  same  plate  of  Buffon,  are  represented  with  more  rings 
than  are  mentioned  in  the  description. 

"  Colonel  Hamilton  Smith  describes  two  figures,  a  male  and  female 
specimen,  which  were  alive  in  Exeter  Change ;  and  figures  the  male 
and  its  skull  and  horns  under  the  name  of  A.  adenota,  which  well 
agrees  with  this  species,  and  has  the  peculiar  distribution  of  its  hair 
—hence  its  name  :  but  he  says,  '  It  has  a  long  open  suborbital  slit, 
and  small  black  brushes  on  the  knees ; '  but  this  I  suspect  must  be  a 
mistake,  as  he  himself  observes  that  no  lachrymal  cavity  was  found  in 
the  skull.  He  might  have  mistaken  the  tuft  of  hair  for  the  gland,  at 
the  distance  at  which  he  saw  the  specimens. 

"  He  also  ('  G.  A.  K.'  iv.  221)  described  a  specimen  which  was 
in  Exeter  Change,  which  he  regarded  as  the  Gambian  Antelope  of 
Pennant,  and  calls  it  A.  forfex.  His  characters  agree  in  most  particu- 
lars with  this  species,  but  he  says,  it  had  '  a  long  lachrymal  sinus,  and 
had  small  brushes  on  the  knees.'  If  there  was  not  some  mistake  in 
transcribing  these  descriptions,  both  these  animals  should  be  Gazdlas, 
but  I  have  never  seen  any  which  agreed  with  them. 

"  The  young  male  in  the  British  Museum  shows  the  development 
of  the  horns  of  these  animals.  The  upper  rings  of  the  growing  horn 
falls  off  in  large  thick  flakes  as  the  horn  increases  in  size  beneath  : 
this  explains  how  the  extent  of  the  smooth  tapering  part  of  the 
horns  increases  in  length  as  the  horn  grows  ;  and  how  the  number  of 
rings  are  found  to  be  nearly  the  same  in  the  various  ages  and  different 
individuals  of  the  various  species.  Mr.  Whitfield  informs  me  that 
the  scrotum  is  rarely  developed  or  dependent  externally  in  different 
kinds  of  antelopes  before  they  have  completed  their  first  year." 

50.  A.  Lech.ee,  the  Lechee.  This  animal  is  nearly  as  large  as  the 
Water-Buck.  It  is  of  a  pale-brown  colour.  The  orbit  and  lower  part 
/  the  body  is  whitish ;  the  front  of  the  legs  is  dark  brown ;  the 
jorns  are  elongate  and  strongly  knotted  in  front :  the  withers  have  a 
small  roundish  whorl  of  hair.  It  is  a  native  of  South  Africa  on  the 
banks  of  the  river  Zouga,  lat.  21°.  There  is  a  male  specimen  in  the 
British  Museum, 


Kobus 

Has  the  horns  elongated,  sublyrate,  bent  back,  and  then  forward  at 
the  tip  ;  the  muffle  cervine  ;  no  tear-bag  or  inguinal  pores  ;  the  hair 
rough  and  elongated  ;  the  neck  covered  with  longer  diverging  and 
drooping  hair ;  the  tail  rather  elongated,  depressed,  hairy  on  the  sides 
and  below.    The  females  are  hornless  and  have  four  teats. 

51.  Kobus  ellipsiprymnus  (Antilope  ellipsiprymna,  Ogilby),  the 
Photomok,  or  Water-Buck.  The  following  is  Mr.  Ogilby's  description 
of  this  animal  in  the  '  Penny  Cyclopaedia  :' — The  whole  length  of  the 
animal  from  the  muzzle  to  the  root  of  the  tail  was  7  feet  3  4  inches ; 
its  height  at  the  shoulder  nearly  4  feet,  and  to  the  top  of  the  horn 
upwards  of  7  feet ;  the  horns  measured  30  inches  upon  the  curves, 
the  ears  were  upwards  of  8  inches  long,  and  the  tail,  with  its  terminal 
tuft,  1  foot  9  inches.  The  horns  are  very  thick  and  heavy  ;  they 
spread  widely  outwards,  are  nearly  straight  for  the  first  half  of  their 
length,  and  then  turn  forwards  with  a  gradual  and  uniform  curvature. 
They  are  surrounded  with  24  prominent  annuli,  forming  large  knobs 
in  front  and  deeply  striated  between,  but  nearly  obliterated  behind  ; 
the  last  six  inches  are  smooth,  and  the  points  blunt.  Next  to  the 
character  of  the  horns,  this  species  is  most  readily  to  be  distinguished 
by  a  ribbon  of  pure  white,  which  passes  over  the  croup  and  down 
each  hip,  uniting  between  the  thighs,  and  forming  a  perfect  ellipse, 
having  the  root  of  the  tail  in  one  of  its  foci,  and  contrasting  most 
singularly  with  the  dark  rusty  iron-gray  of  the  surrounding  parts.  It 
is  to  this  mark,  which  is  so  peculiarly  characteristic  of  the  species, 
that  the  name  of  Ellipsiprymnus  refers.  This  animal  is  a  native  of 
South  Africa,  from  whence  it  was  originally  brought  by  Mr.  Steed- 
man  and  exhibited  with  other  specimens  of  South  African  animals 
in  the  Colosseum,  Begent's  Park.  It  has  got  the  name  of  Water- 
Buck  from  its  habit,  when  alarmed,  of  rushing  into  and  crossing 
very  rapid  rivers.  It  lives  in  small  herds  on  the  banks  of  rivers, 
and  has  not  been  known  to  occur  south  of  26°.  The  flesh  is  not 
regarded  as  good  for  food,  as  it  has  a  rank  pungent  smell,  and 
disagreeable  taste. 

52.  K.  Sing-Sing  (Antilope  Koba,  Ogilby),  the  Sing-Sing.  This  species 
differs  in  the  tints  of  its  colouring  as  well  as  the  length  of  its  hair  at 
different  seasons  of  the  year.  The  following  are  the  characters  of 
the  species.  The  colour  is  reddish  or  yellowish-gray  brown,  rather 
grayer  on  the  shoulders ;  the  nose,  lips,  hinder-parts  of  the  thighs, 
under  the  neck  from  the  ears  to  the  gullet,  a  streak  over  the  eye,  and 
ring  above  the  hoofs  and  false  hoofs,  white  ;  the  belly  and  legs,  end 
of  tail  and  legs,  from  shoulder  to  hock,  black.  The  females  are 
grayer  and  have  the  belly  and  upper  part  of  the  legs  paler. 

This  animal  is  called  Sing-Sing  by  all  the  negroes.  They  do  not 
think  that  their  flocks  will  be  healthy  or  fruitful  unless  they  have  a 
Sing-Sing  with  them,  just  as  a  fancy  is  entertained  by  some  persons 
in  England  for  having  a  goat  in  a  stable.  The  English  on  the 
Gambia  call  it  a  Jackass-Deer  from  its  appearance,  and  it  is  called 
Koba  and  Kassimause  by  the  negroes  at  Macarthy's  Island.  Its  flesh 
is  strong,  and  not  pleasant  eating.  As  far  as  can  be  judged  by 
recollection  and  description,  the  adult  specimen  at  Knowsley,  the 
young  male  and  adult  female  in  the  British  Museum,  the  male  and 
female  at  Frankfort,  and  the  adult  male  in  the  Paris  menageries,  are 
the  same  species. 

Buffon  figured  ('  Hist.  Nat.,'  210,  267,  xii.  t.  32,  f.  2,)  under  the  name 
Koba,  a  pair  of  horns  which  were  in  the  library  of  St.  Victor  at 
Paris.  He  described  them  as  larger  and  more  curved  above  than 
those  of  the  Kob,  18  inches  long,  and  5  inches  in  circumference  at  the 
base ;  and  he  refers  them  to  an  animal  which  Adanson  says  is  called  Koba 
in  Senegal  and  the  Great  Brown  Cow  by  the  French  colonists.  Pallas 
refers  these  horns  to  A .  Pygarga,  and  the  figures  and  description  agree 
in  many  particulars  with  the  horns  of  that  species,  but  they  are  rather 
longer  and  have  more  rings.  Pennant  ('  Syn.  Mam.'  38)  gave  the  name 
of  Senegal  Antelope  to  Buffon's  short  account  and  figure,  but  has 
added  to  it  the  description  and  figure  of  the  head  of  a  skin  which 
came  from  Amsterdam,  and  appears  to  be  A .  Caama  of  South  Africa. 
Guvier  ('  Diet.  Sci.  Nat.'  ii.  235,)  only  translated  Pennant's  name  to 
A.  Senegalensis.  Erxleben  ('  Syn.'  293)  and  Zimmermann  ('  Zool.'  345) 
have  translated  Pennant's  description  of  his  skin  from  Amsterdam  of 
A.  Caama,  and  called  it  A.  Koba,  referring  to  Buffon's  description  and 
Daubenton's  figure.  Fischer,  Hamilton  Smith,  and  M.  Sundevall 
regard  the  Koba  of  Buffon  the  same  as  the  Komgum  of  Denham  and 
Clapperton  ;  but  the  horns  of  that  species  are  considerably  larger  and 
much  thicker  at  the  base  than  those  described  by  Daubenton,  and  the 
annulations  of  the  horns  are  higher  and  more  regular.  It  should  be 
remarked  that  Buffon  describes  his  horns  as  having  11  or  12  rings, 
but  figures  them  as  having  17  or  18.  Mr.  Ogilby  ('Penny  Cyclopedia' 
and  'Proceedings  of  Zoological  Society')  considers  Buffon's  Koba  to  be 
the  Sing-Sing,  from  the  length  of  the  horns,  and  in  the  number, 
disposition,  and  form  of  the  rings.  His  figure  more  nearly  agrees  with 
the  horns  of  that  species  than  of  that  of  the  A.  Pygarga,  to  which 
Pallas  first  referred  it ;  but  the  horns,  according  to  Dr.  Gray,  are  repre- 
sented much  more  lyrated  than  any  horns  of  the  Sing-Sing ;  indeed, 
not  one  of  the  specimens  which  had  come  under  his  observation 
had  had  any  inclination  to  assume  that  form  ;  but  as  this  is  the  only 
West-African  species  which  in  any  way  agrees  with  Buffon's  figure, 
perhaps  it  is  best  to  adopt  Mr.  Ogilby's  suggestion.  The  name  of 
Koba  or  Kob  appears  to  be  common  to  many  species.  Schiuz 
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erroneously  considers  Damalis  Senegalensis  (Antilope  adenota  and 
A.forfex,  H.  Smith),  as  synonyms  of  this  species.  (Gray,  'British 
Museum  Catalogue,'  Mammalia,  Part  III.,  p.  101. 

JEgocerus 

Has  conical,  elongate,  recurved,  rather  compressed,  ringed  horns, 
arising  immediately  above  the  orbits ;  the  nape  with  a  linear,  erect, 
reversed  mane ;  the  tear-bag  covered  with  a  tuft  of  hair.  The  female 
is  horned,  and  has  two  teats. 

53.  JZ.  leucophwus  (Antilope  leucophcea,  Pallas),  the  Etaac  or  Blauw- 
Boc  is  6  feet  in  length,  and  3  feet  7  inches  high  at  the  shoulder ;  the 


The  Blauw-Boc  (.£'.  leucophtcus). 


head  is  9  inches  long  from  the  muzzle  to  the  base  of  the  horns ;  these  are 
2  feet  2  inches,  measured  along  the  curves ;  the  length  of  the  ears  is 
8  inches ;  and  that  of  the  tail,  with  its  terminating  tuft,  1  foot.  The 
horns  are  round,  uniformly  curved  backwards,  and  marked  with  from 
20  to  30  prominent  and  complete  rings,  the  last  six  inches  being  smooth, 
and  the  points  very  fine  and  sharp.  The  hide  of  this  animal  is  perfectly 
black,  and  it  is  this  colour  reflected  through  the  ashy-gray  hair  that 
communicates  the  dark-blue  shade  which  has  given  rise  to  the  name 
of  Blauw-Boc,  or  Blue-Buck,  by  which  it  has  long  been  known  among 
the  Dutch  at  the  Cape  of  Good  Hope. 

The  Blauw-Boc  lives  in  pairs  or  small  families  of  five  or  six  individuals 
on  the  open  plains  of  South  Africa,  north  of  the  Kurrichane.  It  is 
dangerous  when  wounded,  and  during  the  rutting  season  in  particular 
is  said  to  attack  indiscriminately  every  animal  that  comes  in  its  way. 
It  is  exceedingly  swift.    The  flesh  is  eaten,  but  is  not  pleasant. 

Antilope  barbata,  H.  Smith,  the  Takhaitze,  beautifully  figured  by  Mr. 
Daniell  in  the  'African  Scenery,'  is  a  variety  of  this  species,  and 
differs  from  the  Blauw-Boc  by  its  long  flowing  mane,  copious  beard, 
and  superior  size.  This  animal  inhabits  the  country  in  the  vicinity 
of  Latakoo,  and  is  called  Takhaitze  by  the  Betchuanas.  It  is  said 
to  be  so  wild  and  ferocious  that  the  natives  are  afraid  to  attack  it 
openly  with  the  assagai,  or  spear,  as  they  do  other  game,  but  take  it 
generally  in  pitfalls  covered  over  with  sticks  and  earth.  It  is 
commonly  found  in  pairs  upon  the  open  plains,  but  when  dis- 
turbed makes  for  the  wooded  heights,  which  are  thickly  covered 
with  the  common  mimosa,  upon  which  both  this  animal  and  the 
Giraffe  delight  to  feed.  The  name  Takhaitze  signifies  a  fierce  or 
wicked  beast,  and  expresses  the  dread  with  which  the  resolution  and 
prowess  of  this  powerful  animal  inspire  the  Betchuanas,  who  seldom 
venture  to  approach  it  openly. 

A.  equina  of  Geoffroy  is  also  a  variety  of  this  species. 

Another  probable  variety  is  the  Dacoi,  or  White-Mouth  of  the 
Mandingos,  the  Kob  or  Koba  of  the  Joliffs,  the  Vache  Brune  of 
the  French  in  SenegaL  Mr.  Whitfield,  who  has  brought  several  pairs 
of  horns  of  this  animal  to  England,  says  that  the  flesh  is  very  good 
to  eat. 

54.  M.  nigei;  the  Black -Buck,  is  black,  with  the  face  white,  having  a 
dark  streak.  The  female  and  young  are  brown.  This  species  is 
known  from  the  description  and  specimens  of  Captain  Harris,  and  also 
specimens  in  M.  Sundevall's  collection. 

Oryx 

Has  elongate  subulate  horns,  ringed  at  the  base,  straight  or 
slightly  arched,  placed  on  a  line  with  the  face ;  the  neck  maned 
above  and  below ;  a  subcervine  nose,  the  nose  only  margining  the 
nostrils ;  the  hoofs  narrow  in  front,  and  false  hoofs  large. 

55.  0.  Gazella  (Antilope  Oryx,  Pallas),  the.  Kookaam  or  Gems-Boc. 
This  is  the  Oryx  of  Cuvier,  the  Papan  of  Buffon,  and  the  Egyptian 
Antelope  of  Pennant.  It  is  a  heavy  stout  animal,  about  5  feet  in 
length,  and  3  feet  2  inches  high  at  the  shoulder ;  the  length  of  the 


horns  is  from  2  feet  to  2J,  that  of  the  ears  7  inches,  and  that  of  the 
tail  13  or  14  inches.  The  horns  are  almost  perfectly  straight,  very  little 
divergent,  and  situated  in  the  plane  of  the  forehead;  they  aro 


Gems-Boe  (Oryx  Gazella). 


obscurely  annulated  for  half  their  length,  black,  and  blunt  in  the  male 
but  very  sharp-pointed  in  the  female.  The  ears  are  large  and  pointed, 
and  the  tail  pretty  uniformly  covered  with  long  black  hair,  forming  a 
large  switch.  The  general  colour  of  the  body  is  dark  rusty -iron  gray  on 
the  upper  parts,  and  white  on  the  under,  the  two  being  separated  on  tho 
flanks  by  a  broad  longitudinal  band  of  dark  brown  or  black ;  and  the 
hair  of  the  back  and  neck  reversed.  The  head  is  white,  and  is  marked 
with  two  transverse  bands  of  deep  black,  rising  from  the  root  of  the  horns 
and  passing  down  the  face,  then  encircling  the  eye,  and  uniting  under 
the  lower  jaw  with  those  of  the  opposite  side.  From  this  point  a  black 
band  passes  down  the  throat  upon  the  chest,  where  it  divides  into 
four,  one  pair  of  which  pass  along  the  flanks  and  divide  the  colours 
of  the  upper  and  under  parts  of  the  body,  the  other  pair  encircles 
the  fore  arms  ;  the  thighs  are  likewise  black,  whilst  all  tho  rest  of 
the  limbs  is  white,  except  a  black  mark  on  the  canons.  On  the  upper 
surface,  the  black  line  passes  down  the  neck  and  back,  and  expands 
into  a  broad  disk  on  the  rump.  These  colours  are  all  boldly  separated 
from  one  another,  and  the  harshness  of  their  contrast  produces  a  very 
singular  effect  upon  the  appearance  of  this  animal. 

The  Oryx  inhabits  the  karroos  of  South  Africa.  It  is  never  found 
in  the  woods,  but  keeps  on  the  open  plains,  and  lives  in  pairs  or 
small  families  of  four  or  five  individuals.  It  is  extremely  dangerous 
to  approach  when  wounded,  if  not  completely  disabled,  making 
vigorous  use  of  its  long  powerful  horns,  and  it  is  said  being  not 
unfrequently  the  first  to  commence  the  assault.  We  are  even  assured 
that  the  lion  himself  is  afraid  to  attack  this  powerful  and  courageous 
animal,  and  that  sometimes  when,  pressed  by  famine,  he  has  ventured 
to  do  so,  he  has  been  beaten  off  with  disgrace,  or  even  paid  for  his 
temerity  with  his  life.  Captain  Gumming  says  that  it  eats  the  bulb  of 
the  Water-Boot,  a  Liliaceous  plant. 

56.  0.  Beisa  (Antilope  Beisa,  Riippell),  the  Beisa.  Two  specimens 
of  this  species  exist  in  the  Frankfort  Museum,  obtained  in  Abyssinia. 
They  differ  from  the  last  species  in  having  no  bunch  on  the  throat  ; 
the  mane  of  the  nape  is  small  and  indistinct,  and  they  have  no  dark 
mark  on  the  rump. 

57.  0.  Leucoryx  (Antilope  Leucoryx,  Pallas),  the  Oryx.  This  species, 
also  referred  to  in  various  writers  under  the  names  of  the  Milk- 
white  Antelope,  the  White  Antelope,  and  the  Algazel,  is  known  to 
the  Arabs  by  the  name  of  Abu-hard,  Jachmur,  and  Yazmur,  and  to 
the  Persians  as  El-Walrugh-el-Bukras.  It  is  perhaps  the  most 
celebrated  of  all  the  Antelope  genus,  being  the  species  which  is 
generally  supposed  to  have  given  rise  to  the  fabulous  Unicorn  of  the 
ancients.  It  is  indeed,  properly  speaking,  the  Oryx  of  ancient  writers,  ' 
but  many  modern  authors  have  followed  the  example  of  Pallas 
in  bestowing  that  name  upon  the  Oryx  Gazella  of  Southern  Africa, 
with  which  it  is  impossible  that  the  ancients  could  have  been 
acquainted,  whilst  the  present  species  has  received  the  name  of 
Leucoryx,  from  an  epithet  bestowed  upon  it  by  ^Elian  on  account  of 
its  white  colour.  The  horns  are  at  first  directed  in  the  plane  of  the 
forehead,  and  have  a  single  gradual  and  moderate  curvature  throughout 
their  whole  course,  forming,  as  it  were,  the  segments  of  a  very  large 
circle ;  they  are  small  in  proportion  to  their  great  length,  annulated 
about  half  way  up,  gradually  attenuated,  and  very  sharp  at  the 
points.  The  ears  are  long,  erect,  and  pointed ;  and  the  tail  is  terminated 
by  a  very  copiously  furnished  tuft  of  long  hair  of  a  mixed  black  and 
gray  colour,  which  reaches  below  the  hocks.  The  hair  on  the  head, 
body,  and  extremities,  is  universally  short,  and  lies  smoothly  along 
the  hide,  except  upon  the  ridge  of  the  back,  where  it  is  rather  longer, 
and  reversed,  or  turned  towards  the  head  in  a  direction  contrary  to 
that  on  the  other  parts  of  the  body,  and  forming  a  short  reversed 
mane  from  the  middle  of  the  back  to  the  occiput.    The  head  U 
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white,  with  a  brown  mark  descending  perpendicularly  from  each  orbit, 
and  expanding  over  the  cheek,  and  a  similar  stripe  passing  down  the 
centre  of  the  face  from  the  horns  to  the  muzzle ;  the  whole  neck 


The  Oryx  (Oryx  huevryx). 


also,  on  the  throat  as  well  as  on  the  upper  pai-t,  is  of  a  uniform  rusty 
brown  colour,  but,  with  these  exceptions,  all  the  rest  of  the  body,  as 
well  as  the  legs  and  tail,  are  milk-white. 

This  species  is  frequently  represented  on  the  monuments  of  Egypt 
and  Nubia,  and  particularly  in  the  inner  chamber  of  the  great  pyramid 
at  Memphis,  where  a  whole  group  of  these  animals  is  represented, 
some  being  driven  or  pushed  forwards,  and  others  led  by  the  horns 
or  by  a  cord  about  the  neck,  apparently  by  way  of  tribute  from  some 
subject  or  conquered  nation.  With  one  exception  these  representa- 
tions are  invariably  in  profile,  so  that  only  one  horn  is  seen.  The 
present  species  is  gregarious,  and  lives  in  large  herds  in  Senaar, 
Nubia,  and  Senegal,  feeding  principally  upon  different  species  of 
acacias. 

Our  engraving  of  this  species  is  copied  from  one  of  M.  F.  Cuvier, 
who  supposed  it  belonged  to  a  different  species  from  the  present,  and 
referred  it  to  the  Ant  Hope  Gazetta  of  Pallas  and  the  A  lyazel  of  Prosper 
Alpinus,  both  of  which  we  now  believe  to  be  identical  with  Oryx 
Leacory.r. 

A  old  ax 

Has  slender,  elongated,  ringed,  slightly  spirally-twisted  horns, 
sloping  nearly  in  a  line  with  the  face  ;  the  forehead  with  long  hair  ; 
the  neck  with  a  slight  gular  mane  ;  the  nose  hairy,  ovine  ;  the  hoofs 
semicircular,  thin-edged ;  the  tear-bag  marked  with  a  tuft  of  hair. 

58.  A.  Kctsomaculatus  {Antilope  Addax,  Lichtenstein),  the  Addax. 


Addax  (Addax  nasomaculatus) . 

The  Addax  is  mentioned  by  Pliny  under  the  name  of  Strepsiceros, 
which,  says  he,  the  Africans  call  Addax  (or  it  may  be  Addas,  for  the 
accusative  addacem  is  the  word  used  in  the  passage  referred  to,  and 
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it  may  be  derived  from  either  of  these  forms  in  the  nominative). 
From  the  time  of  Pliny  the  only  information  which  we  had  about 
this  animal  till  a  very  recent  period  was  derived  from  a  figure  and 
j  description  of  the  skull  and  horns  sent  by  our  celebrated  countryman 
Caius  to  his  friend  Gesner,  and  inserted  in  the  great  work  of  that 
early  naturalist :  the  travellers,  Riippell,  Hemprich,  and  Ehrenberg, 
re-discovered  this  species,  and  what  is  singular  enough,  under  the 
ancient  African  name  ascribed  to  it  by  Pliny,  the  Arabs  still  denomi- 
nating it  Akasch,  Akas,  or  Addas,  with  the  addition  of  the  syllable 
Ahu  (father),  which  they  bestow  upon  many  other  animals,  as  Abu- 
Hannis  (Father  John)  for  the  Ibis,  &c. 

The  length  of  the  full-grown  Addax  is  C  feet  from  the  muzzle  to 
the  root  of  the  tail,  and  its  height  at  the  shoulder  3  feet ;  the  horns, 
measured  along  the  curves,  are  3  feet  long,  the  ears  C  inches,  and  the 
tail,  with  its  terminating  tuft,  1  foot.  The  animal  is  therefore  about 
the  size  of  a  large  ass,  of  which  it  has  likewise  much  of  the  make  and 
proportions,  the  heavy  head,  thick  neck  and  legs,  and  switch  tail. 
The  horns  are  round,  rather  slender  in  proportion  to  their  length, 
twisted  outwards  and  describing  two  turns  of  a  wide  spiral,  annulated 
to  within  five  or  six  inches  of  the  points,  which  are  smooth  and  sharp ; 
the  form  of  the  horns  of  the  female  does  not  differ  from  that  of  the 
male,  but  in  the  young  they  are  almost  straight.  The  ears  are  pretty 
long  and  proportionally  broader  than  in  most  of  the  smaller  ante- 
lojies ;  the  tail  reaches  almost  to  the  hock,  and  is  terminated  by  a 
switch  of  long,  coarse,  gray  hair.  The  whole  head  and  neck,  both 
above  and  below,  are  of  a  deep  reddish-brown  colour,  except  a 
transverse  mark  of  pure  white  across  the  lower  part  of  the  forehead, 
between  the  orbits,  which  expands  on  the  cheeks  and  half  surrounds 
the  eyes  ;  a  patch  of  black  curly  hair  surrounds  the  root  of  the  horns, 
and  there  is  a  scanty  beard  of  the  same  colour  on  the  larynx ;  all  the 
rest  of  the  animal,  including  the  entire  body  from  the  neck  backwards, 
as  well  as  the  legs  and  tail,  are  grayish-white  ;  the  hoofs  are  black, 
and  remarkably  broad,  to  enable  the  animal  to  pass  more  easily  over 
the  fine  and  loose  sands  of  the  deserts  in  which  it  resides. 

These  animals  live  in  pairs  on  the  sandy  deserts  of  Central  Africa 
and  appear  to  extend  over  the  greater  part  of  the  continent. 
Hemprich  and  Ehrenberg  found  them  in  Dongola ;  and  a  pair  of 
horns  were  brought  from  Bornou  by  Deuham  and  Clapperton,  and 
deposited  in  the  British  Museum. 

3.  Goatlike  Antelopes. 
These  Antelopes  have  a  heavy  body ;  strong  legs  ;  the  hoofs  and 
false  hoofs  large  ;  the  tail  very  short,  flat,  and  hairy  above ;  the  horns 
conical  and  recurved. 

Capricornis 

Has  short,  strong,  conical,  inclined,  recurved  horns,  arising  behind 
the  orbit ;  the  nose  cervine  ;  the  muffle  moderate ;  the  tear-bag  and 
interdigital  pores  large. 

59.  C.  Sumatrensis  (Antilope  Sumatrensis,  Desmarest),  the  Cambing 
Outan,  or  Sumatran  Antelope,  first  noticed  by  Mr.  Marsden  in  his 


The  Camming  Outan  (ft  Sumatrensis). 


'  History  of  Sumatra,'  is  about  4 1  feet  in  length,  and  2  feet  3  inches 
high  at  the  shoulder.  The  horns  are  6  inches  long,  very  thick  at  the 
base  and  much  attenuated,  slightly  and  uniformly  curved  backwards. 
The  muzzle  is  distinct  and  well  formed ;  the  lachrymal  sinuses  open 
by  a  small  circular  aperture,  and  between  them  and  the  muzzle,  on 
each  side,  is  a  long  linear  space,  nearly  two  inches  in  length  by  a 
quarter  of  an  inch  broad,  naked,  and  covered  with  a  soft  black 
integument,  which  represents  the  maxillary  gland,  and  secretes  a 
particular  humour.  The  ears  and  tail  are  of  moderate  length,  the 
hoofs  very  large,  the  limbs  short  and  stout,  and  the  whole  form  of  the 
animal  robust  and  powerful.   The  body  is  thickly  covered  with  a  coat 
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of  long  hair,  of  a  dark-brown  colour,  almost  black,  oxcepting  along 
the  nape  of  the  neck,  on  the  shoulders,  and  inside  the  ears,  where  it 
is  white,  and  under  the  lower  jaw,  which  is  of  a  deep  straw-colour. 
The  white  hairs  of  the  neck  and  shoulders  are  much  longer  than  on 
other  parts  of  the  body,  and  form  a  kind  of  flowing  mane  ;  the  hah' 
on  the  head  and  limbs,  on  the  contrary,  is  much  shorter  than  else- 
where, the  knees  are  without  brushes,  and  the  tail,  which  is  rather 
shorter  than  the  ears,  is  covered  throughout  its  whole  extent  with  hair 
of  moderate  and  equal  length,  and  of  the  same  dark-brown  colour  as 
that  on  the  body. 

The  Cambing  Outan,  or  Wild  Goat,  so  called  by  the  Malays, 
inhabits  the  hilly  forests  of  Sumatra,  and  is  described  by  Mr.  Marsden 
as  being  of  a  wild  character,  extremely  active  and  sure-footed,  with 
much  of  the  habits  and  character  of  the  Common  Goat  and  Ibex,  of 
which  it  has  the  roving  fearless  eye  and  bold  undaunted  bearing. 

60.  G.  Bubalina  (C.  Tkar,  Ogilby),  the  Thaar,  Thar,  Serow,  or  Imo, 
is  of  a  gray,  brown,  blackish  washed  colour,  with  the  crown  and  dorsal 
streak  black  ;  the  nose,  chin,  inside  of  ears,  lower  part  of  mane  and 
legs  below  the  hocks,  whitish.  It  is  a  native  of  Nepaul,  and  is  princi- 
pally known  by  the  drawings  and  specimens  presented  by  B.  II. 
Hodgson,  Esq.,  to  the  British  Museum. 

The  Thar  inhabits  the  central  region  of  Nepaul,  at  an  equal  distance 
from  the  snows  of  the  Himalayan  range  on  the  one  hand,  and  the 
sultry  heats  of  the  low  plains  of  India  on  the  other.  It  is  the  most 
common  of  all  the  wild  ruminants  which  are  found  in  that  country, 
and  its  chase  is  the  favourite  exercise  and  amusement  of  the  hill 
tribes.  Its  flesh  is  indeed  coarse,  but  there  is  plenty  of  it — and  these 
rude  people  are  easily  satisfied  on  the  score  of  quality,  provided  the 
quantity  be  sufficient.  Its  habits  are  wild  and  solitary ;  it  is  seldom 
found  in  herds,  however  small ;  the  grown  males  especially  live 
apart  in  the  mountains,  and  never  seek  the  society  of  their  species 
except  during  the  rutting  season.  As  might  be  supposed  from  its 
heavy  make  and  short  stout  limbs,  it  is  a  slow  runner,  and  is  soon 
brought  to  bay;  but  it  leaps  well,  and  makes  its  way  over  broken 
ground  with  greater  ease  than  in  open  level  situations.  It  is  found 
from  the  eastern  confines  of  Nepaul  to  the  banks  of  the  Sutlege,  but 
abounds  especially  towards  the  east.  The  Thars  differ  from  the 
Antelopes  in  being  stout  clambering  animals,  but  they  are  not  allied 
to  the  Ox-Tribe. 

61.  C.  crispa,  the  Japanese  Goat-Antelope,  has  a  harsh  crisp  brown 
or  brownish  fur,  with  whitish  sides,  white  cheeks,  and  legs  black-brown. 
It  is  a  native  of  Japan. 

Nemorhedus 

Has  short,  conical,  inclined,  recurved  horns,  arising  from  behind  the 
orbits  ;  the  nose  ovine,  hairy ;  the  fur  short. 

62.  N.  Goral  (Antilope  Goral,  Hardwicke),  the  Goral,  is  of  a  gray- 
brown  colour,  minutely  dotted  with  black ;  cheeks,  chin,  and  upper 
part  of  throat,  white. 

The  Goral  was  first  described  by  General  Hardwicke  in  the  '  Lin- 
ntean  Transactions.' 

This  animal  inhabits  the  kingdom  of  Nepaul,  and  lives  in  large 
herds  upon  the  elevated  plains  which  crown  the  lower  ridges  of 
the  Himalayan  Mountains.  It  is  wild  and  fleet,  and  when  pursued 
flies  to  the  rocky  hills,  whore  it  easily  escapes  the  hunter,  and  is 
indeed  rarely  taken  except  by  stratagem.  Its  flesh  is  considered 
excellent  venison.  It  is  entirely  confined  to  the  cold  upper  regions  of 
Nepaul,  and  is  incapable  of  bearing  the  sultry  heat  of  the  plains  of 
Hindustan. 

Mazama 

Has  small,  conical,  round,  nearly  erect  horns,  slightly  inclined  back- 
wards, and  recurved  at  the  tip,  ringed  at  the  base  ;  the  nose  ovine, 
hairy ;  the  fur  double,  the  outer  very  long,  hairy,  and  dependent, 
the  under  short  and  woolly. 

63.  M.  Americana,  the  Mazame,  or  Spring-Buck.  The  colour  of  this 
creature  is  white ;  the  horns  and  edge  of  the  nostrils  black.  It  is  the 
Mountain  Sheep-Antelope  of  Bennett,  the  Rocky-Mountain  Sheep  of 
Jameson.    It  inhabits  the  Rocky  Mountains  of  North  America. 

Rupicapra 

Has  elongate  slender  round  horns,  nearly  erect  from  above  the 
orbit,  and  suddenly  hooked  backward  at  the  tip;  the  nose  ovine, 
hairy ;  the  fur  soft. 

64.  R.  Tragus  {Antilope  Rupicapra,  Pallas),  the  Chamois  or  Gems. 
It  is  the  only  animal  of  western  Europe  that  partakes  in  any  degree 
of  the  characters  of  the  Antelopes.  The  horns  are  seldom  more  than 
6  or  7  inches  long,  and  are  nearly  parallel  throughout  their  whole 
extent.  The  entire  length  of  the  body  is  about  3  feet  3  inches,  that 
of  the  head  to  the  root  of  the  horns  6  inches,  that  of  the  ears  4 
inches,  of  the  tail  3  \  inches,  and  the  height  at  the  shoulders  rather 
better  than  2  feet.  The  whole  body  is  covered  with  long  hair,  hanging 
down  over  the  sides,  of  a  deep-brown  colour  in  winter  and  brownish 
fawn-colour  in  summer,  being  in  spring  slightly  mixed  with  gray  :  the 
head  is  of  a  very  pale  yellow  or  straw-colour,  with  a  dark-brown  band 
on  each  side  passing  from  the  root  of  the  ears  to  the  corners  of  the 
mouth,  and  encircling  the  eyes  and  base  of  the  horns ;  the  tail  is  short 
and  black,  and  the  edges  of  the  hips  and  interior  of  the  thighs  and 
ears  alone  white.  The  face  is  straight,  as  in  the  goat ;  the  ears  small, 
erect,  and  pointed ;  and  the  chin  without  a  beard.  In  old  individuals, 
particularly  during  the  severe  colds  of  winter,  the  cheeks,  chin,  and 


throat  turn  white,  and  the  breast  and  belly  are  at  all  times  of  a  light 
silvery  brown  or  yellow.  Underneath  the  external  covering  there  is 
a  short  thick  coat  of  fine  wool,  which  lies  close  to  the  skin,  and  pro- 
tects the  animal  from  the  rigours  of  the  cold  mountain  regions  which 
it  inhabits.  The  colours  of  both  sexes  are  the  same,  but  the  females 
are  rather  smaller  than  the  males,  and  have  horns  less  abruptly  hooked 
backwards.  They  go  five  months  with  young,  and  kid  in  Slarch  or 
April,  producing  one  or  very  rarely  two  at  a  birth,  which  they  suckle 
till  the  October  following.  The  young  are  at  first  of  a  uniform  deep 
yellowish-brown,  with  the  lower  jaw,  sides  of  the  head  and  throat, 
white  ;  and  the  same  dark  bands  through  the  eyes  as  in  the  adults 
only  not  extending  so  far  back  on  the  head. 


The  Chamois  [Rupicapra  Tragus). 

The  Chamois,  like  the  Ibex,  inhabits  the  loftiest  chains  of  the 
primitive  mountain  ridges,  and  displays  all  the  vivacity,  restlessness, 
and  agility  of  the  common  goat.  It  is  extremely  impatient  of  heat, 
and  during  summer  is  only  to  be  found  on  the  tops  of  the  highest 
mountains,  or  in  deep  glens  where  the  snow  lies  throughout  the 
year :  in  winter,  however,  it  descends  to  the  lower  ridges,  and  it  is 
then  only  that  the  hunters  can  pursue  it  with  any  hope  of  success. 
Its  senses  of  sight  and  smell  are  remarkably  acute  ;  it  scents  a  man 
at  a  very  great  distance,  and  displays  the  greatest  restlessness  and 
alarm  till  it  obtains  a  sight  of  the  object  of  its  terror,  leaping 
upon  the  highest  rocks  at  hand  in  order  to  command  a  more  exten- 
sive prospect,  and  uttering  a  suppressed  whistle  or  hissing  sound, 
being  all  the  time  in  a  state  of'  the  greatest  agitation  ;  but  no  sooner 
does  he  appear  in  sight  than  it  flies  with  the  utmost  speed,  scaling 
rocks  which  few  other  animals  could  attempt,  and,  if  not  intercepted 
by  stratagem,  soon  leaves  its  pursuers  far  behind.  The  usual  and 
most  successful  mode  of  hunting  the  Chamois  is  therefore  for  a  party 
of  hunters  to  unite,  and  surround  some  mountain-glen  which  they 
are  previously  known  to  frequent  for  the  purpose  of  lying  on  the 
fresh  snow  during  the  day-time ;  towards  this  point  the  hunters 
advance  simultaneously,  wdien  the  animals,  of  course  scenting  those 
which  come  down  the  wind,  retire  in  an  opposite  direction  and  are 
intercepted  by  another  party.  The  food  of  the  Chamois  consists  of 
mountain  herbs,  flowers,  and  the  tender  shoots  of  trees  and  shrubs  ; 
it  seldom  chinks.  Nothing  can  be  more  admirable  than  the  agility 
with  which  it  ascends  and  descends  rocks  apparently  perpendicular. 
It  does  not  descend  at  a  single  bound  nor  in  a  vertical  direction,  but 
by  projecting  itself  obliquely  or  diagonally  forwards,  striking  the 
face  of  the  rock  three  or  four  times  with  its  feet  for  the  purpose  of 
renewing  its  force,  or  directing  it  more  steadily  to  the  point  it  aims 
at ;  and  in  this  manner  it  will  descend  a  rock  almost  perpendicular  of 
twenty  or  thirty  feet  in  height,  without  the  smallest  projection  upon 
which  to  rest  its  feet.  This  animal  is  extremely  partial  to  salt,  and 
many  stones  are  met  with  in  the  Alps  hollowed  by  the  continual 
licking  of  the  Chamois  on  account  of  the  saltpetre  with  which  they 
abound.  The  species  is  found  in  all  the  high  mountain-chains  of 
Europe  and  western  Asia,  in  the  Pyrenees,  the  Alps,  the  Carpathian 
and  Grecian  mountains,  the  chains  of  Caucasus  and  Taurus,  and 
perhaps  in  other  situations. 

Anlilocapra 

Has  erect  horns  arising  directly  over  the  orbit,  and  ending  hi  a 
conical  recurved  tip  ;  the  nose  ovine,  hairy ;  the  fur  very  close ;  the 
hairs  stiff,  coarse,  flattened,  wavy ;  the  tail  very  short. 

65.  A.  Americana  {Antilope  furcifer,  H.  Smith),  the  Cabrit,  or  Prong- 
Horn,  called  Cabree  by  the  Canadian  Voyageurs,  and  The  Goat  by  the 
Fur-Traders.  This  animal  measures  4  feet  4  inches  from  the  nose  to 
the  root  of  the  tail ;  its  height  is  3  feet  at  the  shoulder,  and  the  same 
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at  the  croup ;  the  cars  are  upwards  of  6  inches  long,  and  the  tail 
about  4  h  incites.  The  horns  rise  perpendicularly  from  the  skull,  imme- 
diately above  the  orbits ;  they  spread  outwards,  and  are  perfectly 


The  Prong-Horn  [A.  Americana.) 


straight  till  within  2  or  3  inches  of  the  points,  where  they  curve 
suddenly  backwards  and  inwards,  forming  a  small  hook,  like  those  of 
the  Chamois.  The  prong  is  situated  upon  their  anterior  face,  and  in 
adult  animals  about  half-way  up  from  the  root ;  below  it  the  horns 
are  strongly  compressed,  rough  and  scabrous  or  pearly,  like  the 
antlers  of  deer ;  above  it  they  are  round,  black,  and  polished.  The 
prong  itself  is  also  very  much  compressed  ;  it  is  little  more  than  an 
inch  in  length,  and  points  forwards,  upwards,  and  a  little  outwards. 
The  ears  are  long,  narrow,  and  pointed ;  the  tail  short  and  bushy  ; 
the  eye  large  and  lively  ;  the  limbs  long  and  slender ;  and  the  whole 
form  and  appearance  of  the  animal  peculiarly  graceful  and  elegant. 
The  head,  ears,  and  legs  are  covered  with  short  close  hair  of  the 
common  description,  but  that  of  the  body  is  long  and  padded,  and  of 
a  texture  altogether  different  from  that  of  other  animals.  It  is 
tubular  or  hollow  within  like  the  feather  of  a  bird,  but  so  brittle  and 
devoid  of  elasticity  that  it  snaps  with  the  smallest  effort,  and,  when 
pressed  between  the  finger  and  thumb,  crushes  like  a  reed  and  never 
regains  its  original  form.  It  stands  directly  out  at  right  angles  to  the 
hide,  is  about  2  inches  long  on  the  back,  sides,  and  buttocks,  but  from 
the  ears  half-way  down  the  neck  it  exceeds  6  inches  in  length,  and 
forms  an  erect  mane,  equally  conspicuous  in  both  sexes.  On  the  nape 
of  the  neck,  shoulders,  back,  and  hips,  it  is  of  a  uniform  fawn-colour 
for  half  an  inch  at  the  point,  and  light-blue  with  a  tinge  of  rose- 
colour  at  the  root ;  on  the  sides,  chest,  and  belly,  the  latter  colour 
prevails  at  the  root,  and  the  point  is  of  a  pure  and  shining  white. 
The  extremities  are  uniform  light  fawn-colour  throughout,  except  on 
the  interior  of  the  fore  arms  and  thighs,  which  are  white.  A  broad 
disk  of  pure  white  also  surrounds  the  tail,  and  passes  over  the  croup, 
and  the  throat  is  likewise  marked  with  two  transverse  bands  of  the 
same  colour.  This  is  the  winter  dress  of  the  animal ;  but  Dr.  Richard- 
son, who  has  well  described  it  in  his  '  Fauna  Boreali- Americana,'  I 
informs  us  that  in  summer  when  the  new  coat  appears,  it  has  at  first  1 
the  ordinary  texture  and  appearance  of  common  hair,  and  that  it  only 
as.-umes  the  appearances  here  described  on  the  approach  of  the  cold 
season. 

The  Prong-Horn  inhabits  all  the  western  parts  of  North  America 
from  the  53u  of  north  latitude  to  the  plains  of  Mexico  and  California, 
that  is,  presuming  this  species  to  be  the  Mazama  of  Hernandez  :  it  is 
particularly  numerous  on  the  banks  of  the  southern  branch  of  the 
Saskatchewan,  and  on  the  upper  plains  of  the  Columbia  River,  and  a 
small  herd  annually  visits  the  neighbourhood  of  the  station  called  Carl- 
ton House,  where  some'  even  linger  throughout  the  winter.  They  are 
gregarious,  frequent  the  open  plains  and  hills  of  moderate  height,  never 
inhabit  closely-wooded  districts,  and  migrate  from  north  to  south 
according  to  the  season.  When  the  ground  is  clear,  their  speed  sur- 
passes that  of  most  other  animals,  but  a  good  horse  easily  outstrips 
thern  after  a  slight  fall  of  snow.  They  are  extremely  curious,  and  the 
Indians,  and  even  the  wolves,  as  we  are  informed  by  Dr.  Godman, 
know  how  to  take  advantage  of  their  curiosity  to  get  within  reach  of 
them,  by  crouching  down,  and  moving  forwards  or  stopping  alter- 
nately. The  antelopes  wheel  round  and  round  the  object  of  their 
attention,  decreasing  their  distance  at  every  turn,  till  at  last  they 
approach  sufficiently  near  to  be  shot  or  captured.  This  habit 
renders  them  an  easy  prey,  but  as  their  flesh  is  not  much  esteemed 


by  the  Indians,  they  are  only  hunted  in  times  of  scarcity.  Tho 
females  produce  one  kid,  and  occasionally  two  kids,  early  in  the  month 
of  June. 

II.  Antelopes  of  the  Desert. 
In  this  section  the  animals  have  a  broad  nose  with  the  nostrils 
subvalvular,  and  lined  with  bristles  within.    Dr.  J.  E.  Gray  divides 
these  into  two  groups,  the  Equine  Antelopes,  and  the  Bovine  Antelopes 

1.  Eqyi'me  Antelopes. 
These  Antelopes  have  a  broad,  depressed,  spongy,  bristly  muzzle, 
with  large  nostrils,  covered  with  a  large  spongy  valve. 

Connochetes 

Has  the  horns  bent  down,  and  outwards  on  the  sides,  broad  at  the 
base,  bent  up  at  the  tip ;  the  nose  broad,  dilated,  spongy,  bristly  ; 
the  nostrils  large,  operculated  ;  the  tail  elongate,  bushy,  hairy  from 
the  base ;  the  hoofs  compressed  in  front ;  the  intermaxillary  bones 
elongated ;  the  nose-hole  rather  large ;  the  frontal  bone  much  produced 
behind.    The  female  has  four  teats. 

06.  C.  Gnv,  {Antilope  Gnu,  Gmelin),  the  Gnu  or  Kokoon,  is  about  the 
size  of  a  well-grown  ass.    The  neck,  body,  and  tail  precisely  resemble 


The  Gnu  [C.  gnu). 

those  of  a  small  horse,  and  the  pace  also,  which  is  a  species  of  light 
gallop,  is  so  perfectly  similar,  that  a  herd  of  Gnus,  when  seen  at  a 
distance  flying  over  the  plains  of  South  Africa,  might  be  readily 
mistaken  for  a  troop  of  the  wild  zebras  or  quaggas  which  inhabit  the 
same  localities,  if  their  dark  and  uniform  colour  did  not  distinguish 
them. 

The  Gnus  live  in  extensive  herds  on  the  karroos  of  South  Africa ; 
they  are  naturally  wild  and  difficult  to  approach,  and  when  wTouuded 
will  turn  upon  the  hunter  and  pursue  him  in  turn,  dropping  on  their 
knees  before  making  an  attack,  and  then  darting  forwards  with 
amazing  force  and  veloeit}^.  When  first  alarmed  they  commence  by 
flinging  up  their  heels  and  capering  like  a  restive  horse,  tossing  their 
heads  and  tails,  and  butting  at  the  mole-hills  or  other  objects,  but 
immediately  after  taking  to  flight,  and  traversing  the  desert  with  a 
speed  which  soon  carries  them  beyond  the  reach  of  danger.  They  do 
not  run  in  a  confused  crowd  like  sheep  or  oxen,  but  in  single  file 
following  a  leader,  and  have  a  pleasing  appearance  as  they  skim 
over  the  level  plains.  They  are  said  to  be  subject  to  a  cutaneous 
eruption  at  particular  seasons  of  the  year,  which  they  sometimes 
communicate  to  domestic  cattle,  and  which  invariably  ends  in 
death. 

The  Kokoon  (A.  taurina,  Burchell),  is  identical  with  the  common 
Gnu,  as  may  be  seen  by  the  specimen  named  Kokoon  by  Col.  H.  Smith, 
in  the  collection  of  the  London  Missionary  Society. 

67.  C.  Gorgon  (Catollepets  Gorgon,  H.  Smith),  the  Gorgon,  or  Brindled 
Gnu,  has  a  convex  smooth  face,  covered  with  hair  lying  towards  tho 
nose ;  the  chest  not.  maned.  It  is  of  a  black  colour,  varied,  and  striped 
with  gray.  It  is  the  Bastard  Wilde  Beest  of  the  Dutch  at  the  Cape. 
It  lives  to  the  north  of  the  Nu  Gareep,  or  Black  River,  and  though 
herds  feed  on  its  banks,  yet  it  is  not  known  to  cross  it.  It  occurs  on 
the  large  plains  north  of  the  Orange  River,  and  when  alarmed  each  herd 
decamps  in  long  regular  files.  The  flesh  is  good  to  eat,  and  is  much 
sought  after.  The  Betchuanas  use  the  skins  for  their  cloaks  and 
mantles. 

2.  Bovine  Antelope*. 
These  Antelopes  have  the  nose  moderately  broad,  with  a  moderate 
or  small  bald  moist  muffle  ;  the  horns  high  on  the  frontal  ridge  ;  tho 
grinders  rather  small,  without  supplemental  lobes  ;  the  central  cutting- 
^  teeth  enlarged  at  the  end. 
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Aclclaplius. 

Has  the  horns  lyrate  on  the  upper  edge  of  the  rather  produced 
frontal  bones,  thick  at  the  base,  and  suddenly  curved  at  a  nearly  right 
angle ;  nose  moderately  broad,  cervine ;  muffle  moderate,  bald,  moist ; 
tear-bag  covered  with  a  tuft  of  hair.    The  female  has  two  teats. 

68.  A.  Bubalis  (Antilope  Bubalis,  Tallas),  the  Bubale,  or  Bekker- 
el-Wash,  is  about  the  Bize  of  the  largest  stag,  and  is  particularly 
remarkable  for  the  great  length  of  its  head,  and  its  narrow,  flat,  and 
straight  forehead  and  face. 


The  Bckkurcl-Wash  (AtctlapAus  Bubalis). 


This  animal,  called  Bekker-el- Wash,  or  Wild  Ox,  by  the  Arabs,  is 
common  in  every  part  of  northern  Africa,  living  in  numerous  herds 
on  the  confines  of  the  Tell  or  cultivated  parts,  and  the  Sahara  or 
Desert,  and  also,  according  to  Captain  Lyon,  upon  the  mountains 
south  of  Tripoli.  Barbary  seems  to  be  the  chief  habitat  of  the  species,  I 
but  it  sometimes  happens  that  a  few  individuals  find  their  way  across 
the  Desert  to  the  banks  of  the  Nile,  where,  however,  they  are  seldom 
seen,  and,  as  it  is  said,  only  when  they  stray  from  their  native  habitat. 
At  the  same  time  it  is  to  be  observed,  that  its  representation  occurs 
among  the  hieroglyphics  of  the  temples  of  Upper  Egypt.  Dr.  Shaw 
informs  us  that  the  Bubale  is  naturally  of  a  familiar  disposition, 
that  the  young  calves  frequently  mix  with  domestic  cattle,  and  soon 
learn  to  attach  themselves  to  the  herd  without  attempting  to  escape 
afterwards.  They  fight  like  the  common  bull,  by  lowering  the  head, 
and  striking  suddenly  upwards  with  the  horns,  which  are  formidable 
weapons  either  for  attack  or  defence. 

09.  A.  Caama  (Antilope  Caama,  Cuvier),  the  Lecama,  or  Harte- 
Beest.  It  is  of  a  gray-brown  colour  ;  the  dorsal  line,  streak  on  face, 
outer  side  of  limbs,  black ;  a  large  triangular  spot  on  the  haunches 
whitish.  It  inhabits  the  plains  of  South  Africa,  and  is  the  most 
common  of  all  the  large  antelopes  in  that  country.  It  resides  in  large 
herds,  and  is  a  favourite  object  of  pursuit  with  the  natives  and 
colonists.  Its  pace,  when  at  full  speed,  resembles  a  heavy  gallop,  but 
is  tolerably  quick  notwithstanding  ;  and  the  animal  has  a  habit  of 
frequently  stopping  to  gaze  at  its  pursuers  when  it  has  got  to  any 
distance  a-head  of  them.  Its  manners  are  sufficiently  mild  and  tract- 
able, but  when  put  upon  its  defence  it  makes  good  use  of  its  powerful 
horns,  dropping  on  its  knees  before  charging,  and  after  advancing  some 
distance  in  this  position,  darting  suddenly  forwards  with  great  force 
against  its  adversary.  The  flesh  is  rather  dry,  but  of  a  fine  grain, 
more  nearly  resembling  the  beef  of  the  ox  than  that  of  any  other 
antelope,  except  perhaps  the  Eland,  and  it  has  a  high  game  flavour 
which  makes  it  universally  esteemed.  The  female  produces  but  a 
single  calf,  which  she  brings  forth  in  September  or  April,  and  which, 
if  taken  young,  is  easily  domesticated. 

Damalis 

Has  diverging,  sub-cylindrical,  lyrate  horns  ;  the  nose  moderately 
broad,  cervine,  with  a  small  bald  moist  muffle  between  and  below  the 
nostrils ;  an  exposed  tear-bag.    The  female  has  two  teats. 

70.  D.  lunatus  (Antilope  lunata,  Burchell),  the  Sassaby,  or  Bastard 
Harte-Beest,  is  of  a  rufous  glaucous  colour,  with  the  outer  sides  of  the 
limbs  dark.  It  inhabits  the  south  of  Africa,  between  Latikoo  and  the 
tropic  of  Capricorn.  It  lives  in  herds  of  six  or  ten,  in  the  flat  or 
wooded  districts.  The  flesh  is  esteemed.  When  not  disturbed  it  is 
confiding  and  curious,  but  when  hunted  it  becomes  vigilant  and  shy. 

71.  I).  Smegalensis,  the  Korrigum,  is  of  a  reddish-gray  colour ;  the 
front  of  the  face,  from  nose  to  occiput,  a  small  spot  behind  the  eyes, 
a  small  streak  above  the  angle  of  the  mouth,  streak  on  outside  of 
limbs  above  the  knees,  and  tuft  of  the  tail,  black.  This  animal  is  a 
native  of  West  Africa,  on  the  Gambia  River  and  Macarthy's  Island. 
It  is  called  Tonga  or  Yongah  by  the  Joliffs,  and  Tan-Rong  by 


the  Mandingoes.  This  species  was  formerly  regarded  by  Dr.  J.  E. 
Gray  as  the  Koba  of  Bufi'on,  but  he  believes  now  that  this  animal  is 
referable  to  the  next  species. 

72.  D.  Pygarga,  the  Nunni,  or  Bonte-Boc,  is  of  a  simple  red  colour ; 
the  outer  side  of  the  limbs  darker ;  the  streak  between  the  horns, 
face,  and  rump  above  the  tail,  white ;  the  temple  and  upper  part  of 
throat  whitish  ;  the  legs  whitish,  upper  and  lower  part  brown,  varied. 
The  female  has  the  throat  and  under  part  of  the  body  white.  The 
terms  Kob  and  Koba  are  applied  to  various  kinds  of  antelopes  by  the 
negroes,  and  this  is  the  species  to  which  Dr.  Gray  believes  the  horns 
of  the  animal  belong  which  accompany  his  description  of  the  Koba. 

73.  D.  albifrons,  the  Bless-Boc,  is  described  by  Burchell.  "A  half- 
grown  specimen,"  says  Dr.  Gray,  "  of  this  spocies,  when  compared 


Blcss-Boc  (D.  albifrons). 


with  a  similar  specimen  of  J).  Pijgarga  in  the  same  paddock,  was 
darker,  with  a  pale  spot  between  the  horns,  separated  by  a  dark  spot 
from  the  white  on  the  face ;  the  temple  was  white,  with  a  white  spot ; 
the  legs  had  a  brown  stripe  down  the  outer  side  of  the  front,  and  the 
throat  and  rump  brown,  the  latter  without  any  white  spot." 

74.  D.  Zebra,  the  Doria.  The  skins,  without  head  and  feet,  are  alone 
known  of  this  animal.  The  specific  name  is  commemorative  of  Mrs. 
Ogilby,  whose  Christian  name  was  Doria.  In  the  '  Catalogue  of  the 
Zoological  Society,'  it  is  called  the  Gilded  Antelope.  It  is  a  native  of 
West  Africa.  The  skins  are  of  a  bright  golden-brown  colour,  with 
several  black  cross-bands,  narrowing  at  the  end. 

We  might  here  close  our  notice  of  the  family  of  Antelopes,  as  we 
have  come  to  the  end  of  the  species  in  a  scientific  point  of  view.  But 
popularly  there  is  another  group  of  Ruminants,  which  are  known  under 
the  name  of  Antelopes,  and  which  were  referred  to  the  article 
'  Antelope,'  in  the  '  Penny  Cyclopaedia.'  This  group  is  not  large, 
but  comprises  some  very  interesting  forms  of  the  family  of  Ruminating 
Animals.  It  is  called  Strepsicerce,  from  the  peculiar  form  of  the  horns. 
Strepsicerce. 

Homs  subspiral,  inclined  backwards ;  the  tear-bag  distinct ;  the 
nostrils  nearly  together  in  front ;  the  forehead  flat ;  the  males  not 
bearded  on  the  chin  ;  the  fur  white,  banded  or  spotted ;  the  females 
have  four  teats  and  a  small  udder.  These  animals  are  distinguished 
among  the  Hollow-Horned  Bovine  Ruminants,  by  being  marked  with 
white  stripes  and  spots.  M.  Agassiz  has  observed  that  the  horns  of 
the  Strepsicerce  and  the  Sheep  are  twisted  in  contrary  directions. 
Mr.  Ogilby  has  observed  that  the  right  horn  of  the  Strepsicerce  is 
twisted  in  the  same  direction  as  the  left  horn  of  the  Sheep,  and  rice 
versa.  There  are  four  genera  of  this  family  which  may  be  thus 
divided  : — 

I.  Limbs  equal.    (Natives  of  Africa.) 

a.  Nose  cervine.    Neck,  with  a  linear  mane. 

1.  Strepsiccros.  Horns  spiral,  keeled. 

2.  Oreas.    Horns  straight,  with  a  spiral  keel.  - 

b.  Nose  bovine.    Neck,  with  long  hair. 

3.  Tragclaplius.    Horns  subtriangular,  subspiral. 

II.  Hinder  legs  short.    (Natives  of  Asia.) 

4.  Porla.r.    Horns  short,  subtriangular. 

75.  Strepsiccros  Kudu  (Antilope  Strepsiceros,  Pallas),  the  Eechlongole 
or  Koodoo,  is  a  magnificent  animal  of  South  Africa,  and  one  of 
the  largest  of  Antelopes,  measuring  upwards  of  8  feet  in  length, 
and  being  4  feet  high  at  the  shoulder.  The  horns  of  the  male  are 
particularly  magnificent ;  they  are  nearly  4  feet  long,  and  beautifully 
twisted  into  a  wide-sweeping  spiral  of  2|  turns,  surrounded  by  a 
prominent  wreath  which  follows  all  their  windings,  and  is  gradually 
obliterated  towards  the  points,  which  are  rather  blunt  and  directe  .1 
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outwards.  They  are  thick  at  the  base,  and  marked  for  some  distance 
up  with  irregular  wrinkles,  but  not  annulated,  dark-brown  at  the 
bottom,  black  in  the  middle,  and  the  extreme  points  white.  They 


The  Koodoo  [Strepsiceroa  Kudu). 

spread  boldly  and  widely  outwards,  and  are  usually  carried  couched 
on  each  side  of  the  back,  on  account  of  their  great  weight.  The 
whole  make  of  this  animal  is  heavy ;  the  head  largo  and  terminated 
by  a  broad  muzzle ;  the  ears  broad  and  slouching ;  the  limbs  thick 
and  robust;  and  the  whole  external  appearance  more  nearly  resembling 
that  of  an  ox  than  of  an  antelope.  The  ground-colour  of  the  back 
and  sides  is  a  light  fallow-brown,  with  a  narrow  white  ribbon  along 
the  spine,  and  8  or  10  similar  bands  descending  from  the  back,  and 
passing  obliquely  down  the  sides  and  hips  ;  the  belly  and  under  parts 
arc  pale  silvery  brown.  On  the  neck  and  withers  is  a  thin  spare 
mane  of  a  brown  colour,  and  the  chin,  throat,  and  breast  are  furnished 
with  similar  long  hairs,  forming  a  species  of  beard.  The  cheeks  are 
marked  with  two  or  three  round  white  spots,  and  a  narrow  gray  line 
passes  from  the  anterior  angle  of  the  eye  down  towards  the  muzzle. 
The  tail  is  moderately  long,  and  equally  covered  with  short  hair. 

This  magnificent  animal  inhabits  the  woody  parts  of  Kaffraria, 
principally  along  the  banks  of  rivers,  to  which  it  readily  takes  when 
pursued,  and  swims  well.  It  lives  in  small  families  of  four  or  five 
individuals.  When  taken  young  they  are  readily  domesticated,  and 
show  no  inclination  to  regain  their  original  freedom.  The  females 
produce  one  young  at  a  time.  The  large  antelope  called  Aggcrgcen  by 
Pearce,  in  his  account  of  his  '  Residence  in  Abyssinia,'  has  been  sup- 
posed, but  with  little  probability,  to  be  the  same  as  the  Koodoo  of 
South  Africa. 

76.  Oreas  Canna,  {Antilopc  Onus,  Pallas,)  the  Impoofoo,  Eland,  Cape 


The  Eland  (0.  Canna). 
Elk,  Canna,  or  Bastard  Eland,  is  considerably  the  largest  of  all  the 
Antelopes,  being  the  size  of  a  good  horse,  and  measuring  8  feet 
2  inches  in  length,  and  full  5  feet  in  height  at  the  shoulder.  The 
horns  of  the  male  are  1  h  foot  in  length,  very  thick  and  heavy,  almost 
staight  till  within  3  inches  of  the  tips,  where  they  bend  outwards, 


attenuated  at  the  points,  and  surrounded  throughout  the  greater  part 
of  their  length  with  a  thick  spiral  wreath,  which  passes  twice 
completely  round  them,  and  finishes  by  becoming  indistinct  near  the 
points.  Those  of  the  females  are  longer  and  smaller,  and  the  spiral 
wreath  is,  in  some  specimens  at  least,  scarcely  to  be  seen.  The  head 
is  long  and  pointed,  the  ears  are  large,  the  neck  thick,  compressed  on 
the  sides,  as  in  the  ox,  and  furnished  underneath  with  a  loose  hanging 
skin  or  dewlap,  fringed  along  the  margin  with  a  border  of  long  hair. 
There  is  likewise  a  large  protuberance  of  the  size  of  a  man's  fist  on 
the  larynx  ;  and  it  was  probably  from  this  organ,  which  is  likewise 
found  in  the  Elk  of  Europe,  that  the  animal  derived  the  name  of 
Eland,  by  which  it  is  universally  known  at  the  Cape.  From  the 
centre  of  the  forehead  to  the  root  of  the  tail  runs  a  short  erect  mane 
of  dark  brown  hair,  which  is  reversed  on  the  neck,  but  directed 
backwards  in  the  usual  manner  along  the  spine  of  the  back.  The 
length  of  the  spinous  processes  of  the  interscapular  vertebra;  produces 
a  considerable  and  sufficiently  remarkable  elevation  of  the  shoulders  ; 
but  there  is  no  actual  hump,  as  in  the  Camel  or  Indian  Ox,  though  at 
first  sight  such  a  formation  might  be  supposed  to  exist.  The  tail  is 
upwards  of  2  feet  long,  and  terminated  by  a  tuft  of  long  black  hair. 
The  colour  of  the  body  is  uniform  reddish-fawn  on  the  upper  parts, 
and  white  on  the  under ;  the  head  and  neck  ashy-gray,  but  in  some  indi- 
viduals the  latter  colour  extends  over  all  the  upper  parts  of  the  body. 

The  Eland  is  a  large  heavy  animal,  which,  when  full  grown,  weighs 
from  7  to  9  cwts.  and,  contrary  to  the  usual  rule  observed  among 
Antelopes,  is  commonly  extremely  fat.  Its  flesh  is  consequently  more 
prized  tnan  that  of  any  other  wild  animal  of  South  Africa,  and  the 
large  muscles  of  the  thighs,  in  particular,  are  held  in  the  highest 
estimation  when  dried  and  cured,  under  which  form  they  are 
denominated  thigh-tongues.  The  character  of  this  animal  is  very 
mild,  and  as  it  were  predisposed  to  domestication ;  it  is  gregarious, 
and  lives  in  large  herds  upon  the  open  plains  and  low  hills,  the  old 
males  generally  residing  apart.  Elands  were  formerly  very  common 
in  the  immediate  neighbourhood  of  Cape  Town,  but  were  so  much 
hunted,  that  they  have  long  since  ceased  to  frequent  the  inhabited 
districts,  and  are  now  rarely  met  with  except  in  the  more  distant  and 
retired  parts  of  the  colony.  Being  generally  very  fat  and  pursy,  they 
do  not  run  well,  and  are  soon  fatigued ;  it  is  even  said  that  when  hard 
run  a  red  oily  perspiration  has  been  known  to  ooze  out  from  the  pores 
of  their  skin,  and  that  they  occasionally  drop  down  from  plethora. 
Like  most  other  animals  when  hunted,  they  always  run  against  the 
wind.  As  the  carcass  is  weighty  and  consequently  difficult  to 
transport,  the  great  object  of  the  hunters,  in  the  chase  of  the  Eland, 
is  to  turn  their  game  in  such  a  direction  as  to  drive  it  close  to  their 
own  residence  before  killing  it ;  and  in  fact  the  Cape  farmers,  from 
long  practice  and  intimate  knowledge  of  the  animal's  habits,  very 
frequently  succeed  in  accomplishing  this  masterpiece  of  South  African 
field-sports.  They  are  so  gentle  that  a  man  on  horseback  may 
penetrate  into  the  very  middle  of  a  herd,  without  alarming  them,  and 
pick  out  the  fattest  and  best-conditioned,  and  as  the  old  bulls  are 
commonly  chosen  on  account  of  their  greater  size  and  weight,  it 
not  unfrcquently  happens  that  the  herd  is  left  altogether  without  a 
male.  There  are  several  very  fine  specimens  of  this  animal  in  the 
Zoological  Gardens,  Regent's  Park,  presented  by  the  late  Earl  of  Derby. 

Mr.  Livingstone  says  of  this  animal—"  Our  party  was  well  supplied 
with  Eland  flesh  during  our  passage  through  the  desert ;  and  it  being 
superior  to  beef,  and  the  animal  as  large  as  an  ox,  it  seems  strange  it 
has  not  yet  been  introduced  into  England." 

77.  0.  Derlianus,  the  Gingi  Jonga,  is  a  species  found  in  AVestcrn 
Africa  on  the  river  Cassaman.  It  is  of  a  pale  reddish-brown  colour, 
with  the  front  of  the  face,  the  neck,  the  front  part  of  the  under-side, 
a  spot  on  the  front  and  upper  part  of  the  fore  leg,  and  the  dorsal 
streak,  dark  black. 

Tragelaphus 

Has  horns  conical,  tapering,  with  only  one  spiral  turn ;  tear-bag 
distinct ;  neck  and  throat  with  longer  hair ;  nape  and  back  with  a 
more  or  less  distinct  mane;  legs  slender;  hoofs  and  false  hoofs 
small ;  females  hornless. 

78.  Tragelaphus  Burgcerus  (Antilope  Earyccrits,  Ogilby),  the  broad- 
Homed  Antelope,  has  the  head  pale-brown  ;  a  broad  band  before  the 
eyes,  and  two  large  spots  on  cheeks,  chin,  and  front  of  upper-hp, 
white.  The  horns  are  elongated,  thick,  scarcely  bent  forward  at  the 
tip  ;  the  throat  covered  with  long  black  hairs  ;  the  specimens  of  this 
species  have  come  from  the  Bight  of  Biafra. 

79.  T.  Angasii,  the  Inyala,  a  native  of  Natal,  is  distinguished 
from  the  last  species  by  the  slenderness  of  its  horns,  the  smaller  size 
of  its  head,  and  the  dark  colour  and  small  size  of  the  bands  and  spots 
on  the  head. 

80.  T.scvipta(A ntilopc  scripta,  Pallas),the  Guib, measures  4i  teettrom 
the  muzzle  to  the  root  of  the  tail ;  its  height  at  the  shoulder  is  2  feet 
0  inches,  and  at  the  croup  2  feet  8  inches :  the  horns  are  8  inches  long, 
the  ears  5,  and  the  tail  6  inches.  The  horns  are  straight,  a  little  com- 
pressed and  twisted  spirally  upon  then  axis,  with  two  wreaths  passing 
round  them  strongly  marked  at  bottom,  but  obliterated  within  an  inch 
or  two  of  the  points.  The  general  colour  is  a  reddish-fawn  marked  with 
white  lines  and  spots.  The  head  is  unmixed  fawn-colour  with  a  dark, 
mark  on  the  forehead  and  face,  white  spots  in  front  and  beneath  each 
eye  and  another  on  the  cheek,  at  some  distance  beneath  the  opening 
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of  the  ear  ;  the  sides  of  the  upper  lip  and  tile  whole  space  under  the 
chin  are  likewise  white.  The  neck  is  unmixed  fawn,  deep  above  and 
lighter  beneath,  with  a  white  mark  on  the  breast:  the  body  likewise 
is  deep  fawn-colour,  with  a  dorsal  line  of  white  and  black  hair  inter- 
mixed, and  rather  longer  than  those  on  the  rest  of  the  body.  From 
this  dorsal  line  originate  8  or  1 0  narrow  transverse  ribbons  of  pure  white, 
which  pass  obliquely  down  over  the  ribs  and  hips,  and  are  crossed  on  the 
sides  and  flanks  by  one  or  sometimes  two  longitudinal  bands  of  the 
same  colour,  running  from  the  shouldpr  to  the  hips  on  each  side,  in  a 
direction  parallel  to  the  dorsal  line.         these  markings  are  constant 

1  n  the  species,  and  equally  common  to  both  sexes  :  they  are  at  regular 
distances  from  one  another,  and,  as  Buffon  has  observed,  present  the 
appearance  of  a  set  of  small  harness.  A  few  small  round  white  spots 
are  frequently  also  scattered  over  the  hips  and  thighs,  as  in  the  Bosch- 
Boc,  and  the  interior  of  the  fore  arms,  thighs,  and  legs  are  likewise  of 
this  colour,  but  the  breast,  belly,  and  under  parts  of  the  body  in 
general  are  uniform  fulvous  brown. 

The  Guib  inhabits  the  west  coast  of  Africa,  from  Sierra  Leone  to  the 
banks  of  the  Senegal,  from  the  latter  of  which  localities  it  was  first 
brought  to  Europe  by  Adanson  the  naturalist.  It  is  said  to  associate 
with  its  own  species,  and  to  form  extensive  herds,  which  reside  equally 
in  the  forests  and  on  the  open  plains,  particularly  in  the  vicinity  of 
Podor  and  Goree,  where  these  animals  are  very  numerous.  Guib  is 
their  name  in  the  Joliff  language.  The  colours  are  sometimes  subject 
to  a  slight  variation  as  far  as  regards  the  number  of  longitudinal  and 
transverse  bands  on  the  sides.  Colonel  Smith  has  considered  this 
difference  specific,  and  has  bestowed  the  name  of  A.  phalerata  upon 
the  variety  with  a  single  longitudinal  line  on  the  flanks,  retaining  the 
original  name  of  A.  scripta  for  the  variety  which  is  marked  with  two 
of  these  lines.  This  distinction,  to  say  the  least  of  it,  is  extremely 
doubtful,  and  the  difference  upon  which  it  is  founded  is  in  all  proba- 
bility merely  accidental. 

81.  T.  Dccula,  the  Decula,  is  of  a  gray-brown  colour.  The  back 
has  three  or  four  indistinct  cross-bands ;  an  arched  streak  on  the  upper 
part  of  the  side,  a  few  spots  forming  an  arch  on  the  haunches  ;  dorsal 
line,  streak  on  nose,  and  front  of  fore  legs,  blackish.  It  was  originally 
described  by  Ruppcll,  and  is  a  native  of  Abyssinia. 

82.  T.  sylvatica  (Antilope  sylvatica,  Sparrmann),  the  Bosch-Boc, 
measures  about  4  feet  from  the  nose  to  the  root  of  the  tail,  and  is 

2  feet  6  inches  high  at  the  shoulder.  The  horns  are  nearly  1  foot  in 
length,  thick  at  the  base  and  gradually  attenuated,  but  ending  in 
rather  blunt  points  ;  they  are  twisted  on  their  own  axis,  but  do  not 
form  the  wide-spreading  spiral  curves  so  remarkable  in  those  of  the 
Koodoo  :  from  the  base,  however,  two  sharp  prominent  wreaths,  one 
on  the  outer  and  the  other  on  the  inner  surface,  wind  spirally  round 
them  for  the  first  two-thirds  of  their  length,  and  are  gradually 
obliterated  towards  the  points,  which  are  smooth  and  polished.  The 
ears  are  large  and  rounded  at  the  tops ;  the  limbs  robust  but  clean 
and  well-formed ;  the  tail  of  moderate  length,  and  similar  to  that 
of  the  common  Fallow-Deer.  The  male  and  female  are  of  different 
colours ;  the  ground-colour  of  the  male  is  a  dark  sepia-brown  above, 
and  white  beneath,  the  head  and  cheeks  being  light  and  sandy-red, 
and  the  extremities  fulvous ;  that  of  the  female  reddish-fawn  above 
and  white  beneath.  Two  pure  white  bands  cross  the  throat,  one  at 
the  junction  of  the  head  and  neck,  and  the  other  at  the  union  of  the 
neck  with  the  chest;  the  lips  and  chin  are  also  white;  round  white 
spots  mark  the  cheeks,  and  sometimes  the  nose  in  front  of  the  eyes ; 
similar  spots  are  dispersed  irregularly  over  the  hips  and  thighs, 
to  the  amount  of  a  dozen  or  more  on  each  side,  sometimes  even 
forming  interrupted  lines.  The  hair  is  of  moderate  length,  but  it  is 
smooth  and  lies  close  to  the  body ;  the  backs  of  the  ears  are  covered 
with  short  brown  hair ;  the  tail  is  black  above  and  white  underneath, 
and  the  pastern  joints  are  marked  behind  with  two  oblong  spots  of 
the  same  colour.  In  very  old  males  the  legs  become  almost  uniformly 
gray,  and  at  all  ages  there  is  a  white  line  running  down  their  inner 
surface  even  to  the  very  hoof.  All  these  marks  are  equally  found  in 
the  females,  but  not  being  so  prominently  contrasted,  on  account  of 
the  lighter  ground-colour  of  this  sex,  they  are  not  so  conspicuous  as 
in  the  males.  There  is  frequently  also  a  narrow  white  list  along  the 
back,  but  this  is  not  a  constant  character  in  either  sex,  and  is,  for  the 
most  part,  wanting  in  the  females.  The  young  males  are  of  the  same 
colour  as  the  adults,  but  rather  lighter,  and  the  white  spots  on  the 
hips  and  thighs  more  faintly  marked. 

The  Bosch-Boc,  or  Bush-Goat,  as  its  colonial  name  implies,  resides  in 
the  woods,  which  it  never  quits  but  during  the  bright  moonlight 
nights,  or  early  in  the  morning,  when  it  comes  out  to  graze  on  the 
border  of  the  forest,  or  to  make  incursions  into  the  neighbouring 
gardens  and  corn-fields.  Its  voice  resembles  the  barking  of  a  dog, 
and  its  deceitful  tone  sometimes  leads  the  benighted  traveller  into  the 
most  remote  and  lonely  depths  of  the  forest,  in  the  vain  search  after 
some  human  habitation,  which  he  is  all  the  time  leaving  behind  him. 
It  is  a  slow  runner,  and  easily  caught  when  surprised  in  an  open 
situation,  but  it  keeps  close  to  the  woods,  through  which  it  penetrates 
with  great  ease,  running  with  the  horns  couched  backwards  along  the 
sides  of  the  neck,  to  prevent  them  from  impeding  its  course  by  striking 
against  the  branches,  and  having  the  neck  aud  throat  frequently 
denuded  by  rubbing  against  the  underwood,  as  it  forces  its  passage 
through  the  thick  covers.    The  species  is  monogamous,  the  male  and 


female  being  always  found  either  alone,  or  accompanied  by  one  or  two 
kids,  but  never  by  adult  individuals.  It  is  common  enough  in 
Kaffraria,  and  in  such  parts  of  the  Cape  Colony  as  have  sufficient 
forest  to  afford  it  a  secure  asylum ;  its  flesh  makes  good  venison,  that 
of  the  breast  being  particularly  esteemed. 

83.  Portax  Tragocamelm  (Antilope  picta,  Pallas),  the  Nil-Ghau  or 
Nyl-Ghau,  one  of  the  largest  and  most  magnificent  Antelopes  known, 
being  upwards  of  4  feet  high  at  the  shoulder,  inhabits  various  parts  of 
India,  whence  it  has  often  been  brought  to  England,  where  it  lives 
and  breeds,  and  is  not  an  uncommon  animal.  The  face  of  this  species 
is  long  and  narrow ;  the  muzzle  large  and  naked ;  the  horns  about  7 
inches  long,  small,  round,  and  black,  rather  distant  at  the  base,  nearly 
parallel  throughout  their  whole  length,  pointed  and  slightly  curved 
forwards ;  they  are  perfectly  smooth  and  without  annuli,  but  rather 
triangular  at  the  base,  and  gradually  rounded  and  attenuated  towards 
the  points.  The  lachrymal  sinuses  are  large ;  the  ears  7  inches  in 
length,  broad  and  rounded  like  those  of  an  ox ;  the  neck  deep  and 
compressed  like  that  of  the  horse,  not  round  and  cylindrical  a*  in  the 


The  Nil-Ghau  (1'ortax  Tragocamclus). 

Stag  and  most  other  Antelopes ;  and  the  tail  broad,  equally  covered 
with  hair  on  the  sides  and  at  the  root,  but  terminated  by  a  long  black 
tuft,  and  descending  to  the  houghs.  The  legs  are  small  and  well- 
formed,  the  anterior  rather  longer  than  the  posterior ;  and  the  spinous 
processes  of  the  dorsal  vertebra  so  much  elevated  between  the 
shoulders  as  to  give  the  animal  the  appearance  of  having  a  small 
hump.  When  at  rest,  the  feet  are  gathered  close  under  the  body,  and 
the  tail  turned  in  between  the  hind  legs.  The  hair  is  uniformly  short 
and  close  upon  every  part  of  the  head,  body,  and  limbs,  excepting 
along  the  top  of  the  neck  and  on  the  shoulders,  where  it  is  long,  stiftj 
and  upright,  forming  a  thin  erect  mane  which  extends  from  between 
the  ears  half-way  down  the  back,  and  on  the  middle  of  the  throat, 
where  there  is  a  species  of  beard  composed  of  stiff  bristly  hair.  The 
general  colour  is  a  uniform  slaty-blue  on  the  upper  parts  in  the  male, 
and  tawny-red  in  the  female ;  on  the  under  parts  uniform  white  in  both 
sexes.  The  limbs  and  face  are  almost  brown,  and  the  lips,  chin,  and 
under  surface  of  the  tail,  white.  There  is  a  large  white  spot  on  the 
throat,  and  two  smaller  ones  on  the  cheeks  under  the  lachrymal 
sinuses  ;  the  pastern  joints  are  marked  in  front  with  one  spot,  and  in 
rear  with  two  conspicuous  spots  of  the  same  colour,  which  contrast 
strongly  with  the  dark  brown  of  the  surrounding  parts,  and  have 
suggested  the  specific  name  of  Antilope  picta  which  was  given  by 
Pallas  to  this  animal. 

The  Nyl-Ghau  resides  in  the  dense  forests  of  India,  whence  it  occa- 
sionally makes  excursions  very  early  in  the  morning  or  during  the 
night,  to  feed  upon  the  corn-fields  of  the  natives  which  happen  to  be 
situated  in  the  vicinity  of  the  jungle.  It  is  a  vicious  animal,  of  very 
uncertain  temper,  and  as  it  is  both  powerful  and  resolute,  and  fre- 
quently turns  upon  its  pursuers,  it  is  seldom  made  an  object  of  chase 
except  by  the  native  princes,  who  employ  elephants  for  this  purpose, 
or  inclose  the  game  in  nets.  The  usual  method  which  the  shikarrees, 
or  professional  hunters,  employ  for  its  capture  is  to  shoot  it  from_.ni 
elevated  platform  when  it  comes  out  at  night  or  early  in  the  morning 
to  feed  on  the  confines  of  the  jungle  ;  this  being  likewise  their  mode 
of  destroying  tigers,  wild  boars,  and  other  beasts  which  they  dare  not 
attack  openly.  Even  in  confinement,  and  when  domesticated  from 
birth,  the  violent  and  changeable  temper  of  the  Nyl-Ghau  cannot  be 
trusted.  Previous  to  making  an  attack,  it  drops  upon  the  fore- 
knees,  advancing  in  this  position  till  within  a  proper  distance,  then 
darting  suddenly  forwards  with  the  velocity  of  an  arrow,  and  with  a 
force  which  no  ordinary  animal  can  withstand.    Yet,  notwithstanding 
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its  vigour  and  resolution,  it  is  the  most  common  prey  of  the  tiger, 
which  the  shikarrees  often  destroy  in  the  very  act  of  devouring  the 
mangled  remains  of  this  animal ;  for,  when  these  are  discovered,  the 
hunters  always  erect  then-  platforms  in  a  convenient  situation  in  the 
neighbourhood  of  the  carcass,  knowing  by  experience  that  the  tiger 
is  sure  to  return  on  the  following  night  to  glut  himself  at  leisure  with 
the  produce  of  his  previous  chase.  The  Nyl-Ghau  has  often  bred  in 
confinement,  both  in  this  country  and  in  India.  The  period  of  gesta- 
tion lasts  eight  months,  and  two  young  are  most  commonly  pro- 
duced at  a  birth.  At  first  the  young  males  are  of  the  same  reddish- 
brown  colour  as  the  females,  and  only  assume  the  grayish-blue  shade 
proper  to  their  sex  on  arriving  at  maturity :  their  growth  is,  however, 
rapid,  and  they  attain  their  adult  size  in  the  second  or  third  year  of 
their  age. 

ANTIMONOPHYLLITE.  [Antimony.] 

ANTIMONY,  a  silver-white  metal,  slightly  blue,  and  with  a  very 
brilliant  lustre.  Its  hardness  is  as  great  as  that  of  gold.  It  has  a 
specific  gravity  of  6'7 — 6-8.  It  does  not  combine  with  oxygen  at  the 
ordinary  temperature  of  the  atmosphere,  but  is  fused  at  a  temperature 
a  little  below  red-heat,  and  burns  very  vividly.  It  is  a  compact 
brittle  metal,  and  is  sometimes  found  pure  in  nature,  but  never 
abundantly.  It  occurs  mixed  with  lead,  silver,  arsenic,  and  other 
metals,  but  its  most  important  ore,  and  that  from  which  it  is 
obtained  for  commercial  and  medicinal  purposes,  is  the  sulphuret. 
It  enters  into  composition  with  other  metals  in  several  alloys  used 
in  the  arts.  Type  Metal  is  composed  of  one-fourth  to  one-twelfth  of 
antimony,  the  rest  being  lead,  tin,  bismuth,  and  copper.  Hard  Pewter 
is  made  of  12  parts  of  tin  and  1  of  antimony  ;  Britannia  Metal  of 
antimony,  tin,  bismuth,  and  copper.  The  markets  are  supplied  with 
the  ores  of  antimony  from  Hungary,  England,  France,  and  lately 
from  Borneo.  The  following  are  some  of  the  forms  in  which 
antimony  occurs  as  a  mineral  : — ■ 

Native  Antimony,  with  a  little  silver.  Stibnite  is  an  antimoniate  of 
antimony,  the  oxide  of  antimony  acting  as  an  acid.  There  are  two 
oxides  or  acids  of  antimony,  both  of  which  are  found  native,  and  are 
called  Antimonic  Acid  and  Antimonious  Acid.  White  Antimony  in  a, 
sesquioxide  of  antimony.  Antimonophyllite  is  an  impure  oxide  of 
antimony.  Gray  Antimony  is  a  compound  of  three  of  sulphur  and  one 
of  antimony.  It  occurs  in  masses  or  veins  in  Metamorphic  and 
Igneous  rocks.  It  fuses  rapidly  in  the  flame  of  a  candle.  It  is  often 
seen  in  long  prismatic  or  acicular  crystals  with  strong  vertical  stria;. 
Zinkenite  is  a  sulphuret  of  antimony  and  lead,  containing  45  per  cent, 
of  antimony.  Ptagionite  is  the  same,  but  contains  only  38  per  cent, 
of  antimony.  Feather  Ore  is  the  same,  with  31  per  cent.  Boulangerite 
the  same,  with  254  Per  cent.  Jamesonite  is  a  sulphuret  of  antimony, 
with  iron  and  bismuth,  containing  35  per  cent,  of  antimony.  Red 
Antimony  is  also  called  Kermes  Mineral  and  Antimony  Blende,  and  is  a 
mixture  of  the  sulphuret  and  oxide  of  antimony,  containing  75  per 
cent,  of  the  latter.  Antimoniate  of  Lead  contains  31  per  cent,  of 
antimony.  Arsenical  Antimony  contains  62  per  cent,  of  arsenic  and 
37  per  cent,  of  antimony.  Berthicrite  or  Hardingerite  is  a  sulphuret 
of  antimony  and  iron.  The  following  are  sulphurets  of  antimony  and 
lead  : — Steinmannitc,  Killbrichenite,  Kobellite,  While  Silver,  Geolcronite, 
and  Boulangerite. 

(Ansted,  Elementary  Course  of  Mineralogy,  &c.) 

ANTIRRHI'NUM,  a  genus  of  plants  belonging  to  the  natural 
order  Scrophidariacece.  This  genus  is  the  type  of  a  section  of  the 
order  to  which  also  the  genera  Linaria,  Anarrhinum,  Maurandia, 
Galvesia,  Lophospermum,  and  Rhodochiton  belong.  It  is  characterised 
by  a  5-parted  oblique  calyx ;  a  personate  corolla,  gibbous  at  the  base, 
but  with  no  distinct  spur ;  the  lobes  of  the  upper  lip  erect,  those  of 
the  lower  spreading,  3-fid,  with  the  middle  segment  smallest,  and  a 
bearded  palate  which  closes  the  mouth  ;  the  capsule  2-cellod,  opening 
by  two  or  three  pores  at  the  top  ;  seeds  oblong,  minute,  with  black 
testa.  The  species  are  annual  or  perennial,  rarely  shrubby.  The 
leaves  are  feather-veined,  and  entire,  opposite  below,  and  usually 
alternate  above.  Two  of  the  species  are  indigenous  to  Great  Britain. 
All  of  them  produce  showy  flowers,  and  are  much  cultivated  in 
gardens.    Their  medicinal  properties  are  not  very  active. 

A.  majus,  Great  or  Common  Snapdragon,  has  lanceolate,  opposite 
or  alternate  glabrous  leaves,  racemose  flowers,  ovate  obtuse  sepals, 
much  shorter  than  the  corolla,  and  the  upper  lip  bifid.  This  plant 
attains  a  height  of  one  or  two  feet,  and  has  purplish-red  or  white 
flowers.  It  is  found  in  Great  Britain  on  old  walls  and  chalk  cliffs, 
especially  in  the  neighbourhood  of  London,  but  it  is  undoubtedly  a 
naturalised  plant,  being  truly  indigenous  in  the  south  of  Europe  and 
the  north  of  Africa.  In  gardens  a  variety  is  often  seen  with  double 
flowers.    The  leaves  are  bitter  and  slightly  stimulant. 

A.  Orontium,  Orontium  Snapdragon,  or  Calves'  Snout,  has  linear- 
lanceolate  opposite  or  alternate  leaves  ;  the  flowers  loosely  spiked, 
distant ;  the  sepals  linear  and  longer  than  the  corolla.  This  plant 
appears  to  be  truly  indigenous  in  England  and  Ireland,  where  it  occurs 
m  dry  sandy  and  gravelly  soils.  It  is  also  a  native  throughout 
Europe,  in  the  islands  of  the  Mediterranean,  and  the  north  of  Africa. 
It  has  been  found  in  Virginia,  but  it  has  been  probably  introduced. 
Its  leaves  as  well  as  those  of  other  species  have  been  used  as  cataplasms 
in  indolent  tumors. 

Don  enumerates  twelve  other  species,  many  of  which  have  been 


introduced  into  our  gardens.  They  are  pretty  border-flowers,  and 
adapted  for  rock-work.  They  are  easily  cultivated  ;  the  perennial 
species  may  be  increased  by  cuttings,  and  the  annual  raised  by  seeds. 
The  species  from  subtropical  districts  will  however  require  a  frame 
or  the  greenhouse  in  the  winter. 

(Babington,  Manual  of  British  Botany ;  Don,  Gardener's  Dictionary.) 

ANTRIMOLITE,  in  Mineralogy,  a  hydrous  silicate  of  alumina,  with 
lime  and  potash.  According  to  Dr.  Thomson  it  occurs  in  stalactitieal- 
looking  masses  about  the  length  and  thickness  of  a  finger,  adhering  to 
the  summit  of  cavities  in  au  amygdaloidal  rock.  In  the  centre  of 
each  stalactite  is  a  crystal  of  calcareous  spar,  or  a  fibrous-looking 
round  mass,  pretty  long,  and  having  a  foliated  structure  and  a  brown 
colour,  consisting  of  calcareous  spar.  Colour  chalk-white.  Texture 
fine  silky  fibrous.  The  fibres  diverging  from  the  central  nucleus. 
Opaque.    Dull.    Hardness  3'75.    Specific  gravity  2'0964. 

When  heated  it  loses  water  and  hydrochloric  acid.  Before  the 
blowpipe  it  softens  into  an  enamel,  and  with  phosphate  of  soda  gives 
very  slowly  a  transparent  colourless  glass.  It  gelatinises  in  hydro- 
chloric  acid. 

Found  on  the  sea-shore  at  Bengore,  about  four  miles  from  the 
Giants'  Causeway,  on  the  north  coast  of  the  county  of  Antrim. 
Analysis  by  Dr.  Thomson  : — 


Silica   43-470 

Alumina   30-260 

Lime        .......  7'500 

Potash   4-100 

Protoxide  of  Iron   0-190 

Chlorine   0'098 

Water   15-320 


100-938 

AO'RTA,  from  a  Greek  word,  aopr^.  The  aorta  is  the  great  vessel 
from  which  all  the  arteries  of  the  body  which  carry  red  blood  derive 
their  origin.  It  arises  from  the  upper  and  back  part  of  the  left  ventricle 
of  the  heart.  Its  origin  is  directly  opposite  the  lower  margin  of  the 
cartilage  of  the  third  rib  on  the  right  side  of  the  chest.  From  this 
point  it  ascends  behind  the  pulmonary  artery,  still  inclining  a  little 
to  the  right  side  of  the  chest.  It  continues  to  ascend  as  far  as  the 
top  of  the  second  vertebra  of  the  back.  All  this  part  of  the  vessel  is 
called  the  Aorta  Ascendens.  When  it  reaches  as  high  as  the  lower 
margin  of  the  first  rib,  it  bends  obliquely  backwards  towards  the  body 
of  the  third  vertebra  of  the  back.  This  part  of  the  vessel  is  called 
the  Curvature  or  the  Transverse  Arch  of  the  Aorta.  From  the  third 
vertebra  of  the  back,  where  its  arch  terminates,  it  proceeds  in  a 
straight  course  downwards  through  the  chest,  immediately  in  front  of 
the  spinal  column,  and  towards  the  left  side  of  it.  Through  au 
opening  formed  for  it  in  the  diaphragm  it  passes  from  the  chest  into 
the  abdomen.  All  this  part  of  the  vessel,  namely  that  extending 
between  the  termination  of  the  arch  and  the  diaphragm  is  denominated 
the  Descending  or  the  Straight  Portion  of  the  Thoracic  Aorta.  Having 
passed  through  the  diaphragm  into  the  abdomen,  it  is  called  the 
Abdominal  Aorta.  It  continues  to  descend  along  the  front  of  the  spine 
a  little  obliquely,  until  it  reaches  the  fourth  vertebra  of  the  loins  : 
here  it  divides  into  two  branches  of  equal  size,  and  may  be  said  to 
terminate,  for  it  now  loses  the  name  of  aorta ;  the  two  great  branches 
into  which  it  divides  being  denominated  the  Common  Iliac  Arteries. 
[Heart.] 

A'PATITE,  a  mineral  substance  crystallised  in  i  he  regular  six-sided 
prism,  usually  terminated  by  a  truncated  six-sided  pyramid.  It  occurs 
variously  modified  by  the  removal  of  its  lateral  sides  and  angles.  Its 
specific  gravity  varies  from  3  "25  to  3  5.  It  is  scratched  by  felspar, 
but  scratches  fluor-spar.  In  colour  it  passes  from  white  through 
various  shades  of  yellow  to  green  and  blue,  and  some  specimens  possess 
a  red  tint.  It  is  usually  translucent,  but  rarely  transparent.  From 
the  analysis  of  G.  Rose,  Apatite  appears  to  be  a  compound  of  phosphate 
of  lime  with  fluoride  of  calcium,  in  which  the  fluorine  is  more  or  less 
replaced  by  its  isomorphous  element,  chlorine. 

This  mineral  principally  occurs  in  the  Primitive  rocks,  and  is  found 
in  the  tin- veins  of  St.  Michael's  Mount,  Cornwall,  and  also  in  those  of 
Bohemia  and  Saxony.  It  has  also  been  observed  in  a  massive  mineral 
called  phosphorite,  which  appears  to  possess  a  similar  chemical  con- 
stitution, and  has  been  found  abundantly  in  beds  alternating  with 
limestone  and  quartz,  near  Logrosan,  in  Estremadura  in  Spain.  Since 
the  practice  of  applying  phosphate  of  lime  to  the  soil  has  come  into 
use,  it  was  proposed  to  employ  this  mineral ;  but  it  does  not  appear 
that  any  of  the  phosphate  of  lime  which  is  now  used  in  artificial 
manures  is  obtained  from  this  source.  The  phosphate  of  lime  thus 
employed  seems  to  owe  its  origin  to  au  organic  cause.  [Copholites.] 

APE  is  sometimes  employed  in  Zoology  to  express  a  genus  of 
Quadrumanous  Mammals,  which  closely  approaches  to  the  human 
species  in  anatomical  structure,  and  is  justly  regarded  as  the  connect- 
ing link  between  man  and  the  lower  animals.  The  word  ape  seems  to 
be  of  doubtful  origin  :  in  German  it  is  Affe,  from  which  the  verb  affen 
appears  to  have  come.  This  is  perhaps  more  probable  than  to  suppos6 
that  affe  comes  from  affen.  The  name  exists,  with  very  slight  varia- 
tion, in  all  the  modern  languages  of  Teutonic  origin;  as  Ape  in 
English,  Affe  in  German,  A  ap  in  Dutch,  &c.  These  also  are  the  only 
European  languages  which  possess  original  appropriate  names  to 
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distinguish  these  animals  from  monkeys  in  general.  Our  own  language 
is  even  more  copious  than  others  in  terms  for  distinguishing  the 
different  characters  of  this  class  of  animals ;  thus  we  say  that  an  Ape 
is  a  monkey  without  a  tail,  and  a  Baboon  a  monkey  with  a  short  tail, 
reserving  the  term  Monkey  more  particularly  for  those  species  which 
have  very  long  tails ;  and  though  our  early  writers  use  these  three 
words  indiscriminately  as  synonymes,  and  apply  them  indifferently  to 
the  same  animal,  yet  the  significations  here  given  have  generally  pre- 
vailed since  the  time  of  Ray,  and  are  now  almost  exclusively  adopted. 
It  must  be  confessed  however  that  these  significations  are  extremely 
vague,  and  certainly  do  not  express  the  zoological  relations  which 
subsist  between  the  different  sections  of  this  group  of  animals. 

According  to  its  modern  zoological  definition,  the  genus  Ape,  or 
Pitliecus,  comprises  those  quadrumanous  mammals  which  have  the 
teeth  of  the  same  number  and  form  as  in  man,  and  which  possess 
neither  tails  nor  cheek  pouches.  This  definition,  whilst,  on  the  one 
hand,  it  excludes  certain  tailless  baboons  and  monkeys,  comprehends, 
on  the  other,  the  three  sub-genera  of  Orangs,  Chimpanzees,  and  Gib- 
bous.   Nor  arc  these  the  only  characters  which  the  Apes  share  in 
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common.  They,  of  all  other  animals,  approach  most  nearly  to  the 
human  species  in  organisation,  although  their  points  of  inferiority  are 
more  numerous  than  at  first  sight  appear.  The  arms  are  so  long  as 
almost  to  touch  the  ground  when  the  animals  stand  erect  on  their 
hind  legs  ;  but  the  legs  themselves  are  scarcely  one-third  of  the  entire 
height.  The  legs  moreover  are  not  in  the  same  line  with  the  thighs ; 
the  knees  are  turned  outwards,  and  the  feet  are  articulated  at  the 
ankle  in  such  a  manner  that  their  soles  turn  inwards  so  as  to  face 
or  be  opposed  to  one  another.  By  these  means  the  Apes  are  enabled 
to  embrace  or  grasp  the  trunks  and  branches  of  trees  with  much 
greater  force  than  if  their  members  were  constructed  like  our  own. 
They  thus  become  essentially  sylvan  or  arboreal  animals,  and  never 
voluntarily  abandon  the  forests,  where  they  find  at  once  the  most 
congenial  food  and  the  most  perfect  security. 

Their  whole  organisation  peculiarly  adapts  the  Apes  to  these  habits. 
Besides  the  conformation  of  the  extremities  just  noticed,  the  fingers 
and  toes  are  long,  flexible,  and  deeply  separated  from  one  another, 
and  the  thumb,  or  interior  finger,  is  completely  opposeable  to  the  other 
four,  as  well  on  the  posterior  as  on  the  anterior  extremities  :  thus, 
their  feet  and  hands  are  equally  formed  for  prehension.  They  are 
not  Quadrupeds,  as  Buffon  has  justly  observed,  but  Quadrumana  ;  not 
four-footed  but  essentially  four-handed  animals.  On'e  part  of  their 
organisation  renders  them  intermediate  between  the  bats  and  ordinary 
mammals  ;  another  makes  them  the  connecting  link  between  man  and 


the  inferior  animals.  The  great  length  of  the  fingers  and  anterior 
extremities,  compared  with  those  behind,  are  precisely  what  we  observe 
among  winged  mammals,  only  that  the  fingers  are  not  connected  by 
a  flying  membrane ;  and  their  economy  and  habitat  equally  corre- 
spond with  this  intermediate  structure.  They  are  neither  confined 
to  the  surface  of  the  earth  like  the  generality  of  mammals,  nor  do 
they  possess  the  power  of  elevating  themselves  into  the  air,  like  the 
bats ;  but  they  choose  a  middle  habitat,  the  forests,  where  they 
habitually  reside,  and  where  they  move  about  with  an  ease  and 
velocity  which  can  only  be  compared  to  actual  flight.  On  the  other 
hand,  when  compelled  "by  circumstances  to  traverse  any  part  of  the 
earth's  surface,  their  pace,  properly  speaking,  is  neither  that  of  a 
biped  nor  of  a  quadruped ;  they  do  not  walk  upright  like  a  man,  nor 
yet  do  they  walk  upon  all-fours  like  the  lower  animals.  The  great 
length  of  their  arms  prevents  them  from  adopting  either  of  these 
modes  of  progression  in  its  simple  form,  but  they  avail  themselves  of 
this  very  circumstance  in  another  manner.  Their  long  arms  serve 
them  instead  of  crutches,  and  their  pace  is  precisely  that  of  a  lame 
man  who  walks  with  the  assistance  of  these  instruments.    From  the 
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oblique  articulation  of  the  posterior  extremities,  they  rest  only  on  the 
outer  edge  of  the  foot,  but  the  wavering  equilibrium  thus  occasioned 
is  secured  by  the  long  fore-arms,  which  can  easily  touch  the  ground 
in  all  directions  ;  and,  when  an  advance  is  to  be  made,  it  is  accom- 
plished by  resting  the  weight  of  the  body  upon  the  half-closed  fists, 
and  then  swinging  the  hinder  extremities  forward,  precisely  like  a 
man  on  crutches.  In  their  native  forests  the  extreme  length  of  their 
fore-arms  is  turned  to  the  greatest  advantage  :  here  it  acts  upon  the 
principle  of  the  rope-dancer's  balancing-pole,  and  completely  secures 
their  equilibrium  even  with  the  most  precarious  footing.  Thus  it  is 
that  travellers  have  seen  the  Apes  poised  at  the  very  extremity  of  the 
slender  trunks  of  the  bamboo,  waring  their  long  arms  from  side  to 
side  with  the  most  graceful  and  easy  motions. 

Another  circumstance  in  the  structure  of  the  Apes,  in  which  they 
differ  from  most  other  Quadrumana,  has  considerable  influence  upon 
their  habits ;  this  is  the  entire  want  of  a  tail.  Though  the  presence 
of  this  organ  does  not  always  indicate  a  corresponding  function,  and 
though  its  absence  is  not  confined  to  this  group  of  quadrumanous 
animals,  yet  a  long  tail  would  seriously  embarrass  the  nearly  erect 
motion  of  the  real  Apes  ;  whilst  its  use  is  in  other  respects  superseded 
by  the  length  of  the  fore-arms,  which  supply  its  place  in  adjusting 
the  proper  balance  of  the  body,  the  only  function  which  the  tail  per- 
forms in  the  common  monkeys.    But  another  character  of  still  greater 
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importance  distinguishes  the  real  Apes  from  the  rest  of  the  Quadru- 
maua,  namely,  the  want  of  cheek-pouches.  These  are  sacs  or  cavi- 
ties in  the  cheeks,  which  open  inside  the  mouth  between  the  cheek 
and  the  lower  jaw,  and  serve  to  hold  any  extra  provision  which  the 
animal  may  not  at  the  moment  require.  The  Senmopitheci  alone,  of 
all  the  other  monkeys  of  the  old  world,  resemble  the  Apes  in  this 
respect,  and  hence  arise  some  of  the  most  striking  resemblances  which 
the  characters  and  habits  of  these  two  genera  present.  In  other 
respects  they  are  sufficiently  distinguished  from  one  another  by  the 
long  tails  of  the  Scmnopithcci,  not  to  mention  their  extremities  of 
nearly  equal  length,  and  the  peculiar  structure  of  their  stomachs  and 
teeth.  Another  character,  which  is  common  to  all  the  other  known 
Quadrumana  of  the  old  continents,  is  found  in  some  species  only  of 
the  real  Apes,  and  is  absent  in  others  :  this  is  the  possession  of  Callosi- 
ties, which  are  naked  callous  parts  of  the  buttocks,  upon  which  these 
animals  sit  when  fatigued  by  the  violent  and  rapid  movements  which 
they  habitually  execute.  Illiger  and  some  other  zoologists  have  con- 
sidered this  circumstance  of  sufficient  importance  to  warrant  the 
separation  of  the  Apes  into  two  distinct  genera,  the  one  characterised  by 
the  absence  of  callosities,  the  other  by  the  presence  of  them ;  but  it  is 
to  be  observed,  that,  even  where  these  organs  do  exist  in  the  Apes,  it  is 
always  in  a  rudimentary  form  ;  they  are  never  developed  to  such  an 
extent  as  to  influence  the  habits  of  the  animals,  and  are  consequently 
unfit  to  be  considered  as  generic  characters.  In  other  respects, 
except  in  these  diminutive  callosities,  the  Gibbons  do  not  differ  from 
the  Orangs  and  Chimpanzees  ;  they  have  the  same  system  of  dentition, 
the  same  organs  of  sense,  and  the  same  singular  modification  of  the 
locomotive  organs  ;  their  manner  of  life  also  is  precisely  the  same  ; 
both  equally  take  up  their  habitation  in  the  thickest  and  most  soli- 
tary forests ;  they  inhabit  the  same  countries,  and  live  upon  the  same 
food. 

The  teeth  of  the  Apes,  as  indeed  of  all  the  other  monkeys  of  the 
old  world,  are  of  the  same  number  as  in  man  ;  nor,  as  far  as  the 
incisors  and  molars  are  concerned,  do  they  present  any  difference  in 
form  ;  but  in  the  adult  animals,  and  more  especially  in  the  old  males, 
the  canines  are  developed  in  the  same  relative  proportion  as  in  the 
Carnivora ;  the  tusks  of  the  full-grown  Orang-Outan  are  at  least  as 
large  as  those  of  the  lion,  and  are  most  formidable  weapons.  Unfor- 
tunately we  know  but  little  of  the  manners  of  these  animals  in  their 
adult  state ;  but  this  circumstance  gives  us  strong  reason  to  suppose 
that  the  extreme  gentleness  and  placidity  observed  in  the  young 
individuals  usually  brought  into  Europe  do  not  always  continue  to 
characterise  them  in  their  native  climates,  but  that  their  disposition 
alters  in  proportion  to  the  development  of  their  muscular  force,  and 
that  in  their  adult  state  they  are  as  formidable  and  mischievous  as 
the  Baboons  themselves. 

The  characters  and  habits  of  the  Apes  present  differences  which  will 
be  noticed  in  speaking  of  the  several  species.  As  far  however  as*  their 
general  manners  have  been  observed,  they  appear  to  be  of  a  grave 
and  gentle  disposition,  totally  free  from  that  petulance  and  mischie- 
vous curiosity  which  so  strongly  characterise  the  monkeys,  properly 
so  called,  are  very  affectionate  towards  those  who  treat  them  kindly, 
solemn  and  deliberate  in  all  their  actions,  extremely  circumspect  and 
intelligent,  seldom  moved  to  violent  passion,  but  peevish  and  fretful 
when  crossed  or  disappointed.  They  never  walk  on  two  legs  except 
when  they  have  occasion  to  use  the  fore  hands  in  carrying  something. 
Nearly  or  altogether  deprived  of  callosities,  they  do  not  repose  in  the 
manner  of  ordinary  monkeys,  on  their  hams,  but  stretch  themselves 
on  their  sides,  like  human  beings,  and  support  their  heads  upon  their 
hands,  or  by  some  other  means  supply  the  iise  of  a  pillow. 

For  an  account  of  the  most  remarkable  Apes  see  Chimpanzee, 
Orano-Outan,  and  Gibbon.  For  an  arrangement  of  the  species  and 
their  relation  to  other  Monkeys  see  Simiam,  and  Quadrumana. 

APEREA,  a  species  of  Wild  Guinea-Pig.  [Hystricid^;.] 

APE'TALiE,  Plants  without  Petals,  constitute  one  of  the  divisions 
in  Jussieu's  arrangement  of  plants  according  to  a  natural  system. 
They  comprehend  all  genera  which  are  Dicotyledonous  or  Exogenous, 
and  which  have  a  calyx  without  corolla.  By  some  they  are  called 
Monochlamydeous.  The  character  by  which  these  plants  are  defined 
is  as  constant  as  any  of  those  which  botanists  employ  for  subordinate 
divisions,  but  it  must  not  be  considered  absolute ;  for  not  only  are 
many  of  the  genera  which,  in  consequence  of  their  natural  affinities, 
are  included  among  Apetalous  Plants  provided  with  rudimentary 
petals,  but  it  occasionally  happens  that  in  orders  otherwise  constantly 
furnished  with  a  corolla,  particular  genera  occur  in  which  no  petals 
are  produced ;  a  very  remarkable  instance  of  which  is  to  be  met  with 
in  the  pretty  little  shore-plant  found  on  most  of  the  sandy  beaches  of 
this  country,  and  called  Glaux  maritima.  This  species  is  very  nearly 
related  to  the  Primrose,  and  certainly  belongs  to  the  same  natural 
order  as  that  plant,  but  it  has  no  corolla;  in  place  of  which  the 
border  of  the  calyx  becomes  coloured,  and  it  therefore  apparently 
belongs  to  the  apetalous  division,  although,  in  reality,  it  forms  an 
exception  to  the  character  of  monopetalous  plants. 

APHANESITE,  a  mineral  consisting  of  arsenic  acid  and  oxide  of 
copper,  with  water. 

APHERESE,  a  mineral  consisting  of  phosphoric  acid  and  oxide  of 
copper,  and  water. 
APHIS,  the  Plant-Louse,  or  Puceron,  an  extensive  genus  of  insects 
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belonging  to  the  order  Ilomoplcra.  They  are  interesting  to  naturalists 
on  account  of  their  very  peculiar  economy,  and  no  less  so  to  gardeners 
and  farmers,  on  whose  crops  many  species  commit  most  destructive 
depredations.  As  instances  of  the  latter  we  may  refer  to  the  Hop- 
Fly  (A.  Hamuli),  and  the  Bean-Dolphin  (A.  Fahm),  whilst  all  our  garden 
flowers,  such  as  the  Rose,  the  China-Aster,  the  Chrysanthemum,  and 
others,  suffer  from  their  attacks.  During  the  summer  of  1833,  the 
cabbage  and  turnip  crops  in  Kent  were  much  injured  and  often 
destroyed  by  countless  swarms  of  A .  Brassicce. 

These  insects  are  characterised  by  a  soft  oval  body,  a  small  head, 
entire  and  semi-globular  eyes,  antennae  of  seven  joints  longer  than  the 
body,  often  setaceous,  sometimes  thickened  towards  the  top,  the  two 
joints  at  the  base  very  short,  the  next  very  long  and  cylindrical.  The 
beak  (haustcllum)  arises  from  the  under  part  of  the  head  between  the 
fore  legs,  and  descends  almost  perpendicularly.  The  wings,  when 
developed,  are  four  in  number,  but  some  naturalists  represent  the 
upper  wings  rather  as  wing-cases  (elytra),  from  their  difference  of 
texture.  The  legs  are  very  long  and  slender,  in  consequence  of  which 
they  walk  awkwardly. 

At  the  extremity  of  the  abdomen  most  species  are  furnished  with  a 
pair  of  projecting  tubes,  through  which  they  eject  a  sweet  viscid  fluid, 
well  known  under  the  name  of  honey-dew,  erroneously  supposed  to  be 
an  exudation  from  the  leaves  on  which  it  is  found.  It  is  also  said  that 
the  Aphides  feed  on  this,  which  is  impossible  from  the  structure  of 
their  mouths.    Ants  however  and  bees  are  very  fond  of  it. 

In  sketching  the  history  of  these  singular  insects,  it  will  be  most 
convenient  to  begin  it  at  the  close  of  autumn,  when  many  of  the 
species,  such  as  A.  Quercus,  A.  Rosa',  &c,  are  numerous,  some  winged 
and  some  without  wings,  of  both  sexes,  so  that  while  the  first  may 
fly  to  a  distance,  the  second  are  confined  to  their  native  plant  or  its 
vicinity. 

After  pairing,  the  mother  Aphis  deposits  what  have  been  by  some 
naturalists  termed  eggs,  in  a  place  suitable  for  their  passing  the 
winter ;  but  different  places  are  chosen  by  different  species.  Some 
choose  the  oak,  and  place  the  eggs  on  an  exposed  twig  high  on  the 
tree,  others  in  the  sheltered  crevices  of  bark,  or  even  under  ground. 
Bonnet  seems  to  be  of  opinion  that  the  Aphides  are  always  viviparous 
and  never  lay  eggs,  what  are  commonly  called  eggs  produced  in 
autumn  being  a  sort  of  cocoon,  consisting  of  the  young  Aphis 
inclosed  in  an  envelope.  From  our  own  observations  on  those  of 
the  oak,  we  are  convinced  that  this  is  the  fact ;  but  we  cannot  affirm, 
upon  negative  evidence,  that  none  of  the  species  lay  real  eggs. 

The  cocoons  or  eggs,  whichever  they  may  be,  remain  torpid  during 
the  winter  (the  parents  having  died  after  producing  them),  and  are 
called  into  life  with  the  return  of  genial  weather  in  the  spring.  The 
number  of  insects  produced  must  of  course  correspond  to  the  number 
of  cocoons  or  eggs  laid  the  preceding  auturnn,  but  being  all  ushered 
into  active  life  at  the  same  time,  their  simultaneous  appearance  has 
led  to  the  popular  but  erroneous  notion,  that  they  are  generated  by 
the  air.  Blighting  weather,  as  it  is  termed,  is  also  accused  of  spreading 
the  destructive  swarms  over  hop-grounds  or  bean-fields,  but  their  rapid 
increase  is  wholly  caused  by  their  wonderful  powers  of  multiplying. 

All  the  Aphides,  it  has  been  well  ascertained,  which  appear  in  spring 
are  exclusively  females,  no  males  being  found  till  the  autumn  ;  and 
these  females  are  endowed  with  a  fecundity  almost  incredible.  M. 
Latreille  says  that  one  female  during  the  summer  months  will  produce 
about  25  a  day,  and  M.  Reaumur  calculated  that  one  Aphis  may  be  the 
progenitor,  during  its  life,  of  the  enormous  number  of  5,904,900,000 
descendants.  It  is  not  necessary  for  the  young  female  Aphides  pro- 
duced during  summer  to  pair  with  a  male,  which  indeed  would  be 
impossible,  as  no  males  are  then  to  be  found ;  yet  these  females  go  on 
producing  each  their  25  a  day  of  living  young  ones,  all  of  which  become 
in  a  short  time  as  fertile  as  their  parent. 

The  following  calculation  of  the  fecundity  of  a  species  of  Aphis 
from  Professor  Owen's  lectures  on  'Comparative  Anatomy,'  will  afford 
some  explanation  of  the  extraordinary  numbers  in  which  these 
creatures  sometimes  occur.  "  The  Aphis  lanigera  produces  each 
year  10  viviparous  broods,  and  one  which  is  oviparous,  and  each 
generation  averages  100  individuals  : — ■ 


1st  generation 

 1 

Aphis  produces 

2d 

» 

 100 

one  hundred 

3d 

 10,000 

ten  thousand 

4th 

» 

  1,000,000 

  100,000,000 

one  million 

5th 

one  hundred  millions 

6th 

» 

.    .    .    .  10,000,000,000 

ten  billions 

7th 

.    .    .  1,000,000,000,000 

one  trillion 

8th 

.    .  100,000,000,000,000 
.  10,000,000,000,000,000 

one  hundred  trillions 

9th 

ten  quatrillions 

10th 

jj 

1,000,000,000,000,000,000 

one  quintillion. 

If  the  oviparous  generation  be  added  to  this  you  will  have  a  thirty 
times  greater  result." 

The  female  Aphides  thus  produced  must  be  regarded  as  larvae,  but 
they  present  a  more  developed  condition  than  the  larva:  of  Coleoptera 
and  Lepidoptera.  The  compound  eyes  are  developed  on  the  head,  and 
the  antenna!  have  acquired  their  mature  form  and  proportions ;  the 
six  thoracic  legs  have  attained  their  due  growth  and  development. 
The  only  change  which  these  fertile  larvae  afterwards  undergo  is 
increase  of  size,  and  development  of  the  reproductive  tissues.    In  the 
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last  generation,  which,  according  to  the  species  of  Aphis,  is  the 
seventh,  ninth,  or  eleventh,  the  power  which  they  possess  of  producing 
individuals  like  themselves  ceases.  In  the  last  generation  wings  are 
acquired,  and  male  insects  also  with  wings  appear.  It  is  these  insects 
which  produce  eggs,  and  deposit  them  where,  under  the  genial  influences 
of  the  sun,  they  are  hatched,  and  thus  produce  the  multitudes  which 
make  the  attacks  of  these  creatures  so  remarkable. 

The  number  of  species  of  Aphis  is  very  large.  In  the  '  List  of 
Specimens  of  Homopterous  Insects'  in  the  collection  of  the  British 
Museum,  drawn  up  by  Mr.  Francis  Walker,  320  species  of  this  genus 
are  described.  Almost  every  species  of  plant  gives  support  to  a 
different  species  of  Aphis,  each  of  which  has  been  described  with  very 
great  accuracy  in  the  list  above  mentioned. 

The  effects  of  the  attacks  of  these  insects  is  sometimes  of  national 
importance.  In  the  year  1802  the  hop-duty  fell  from  100,000/.  to 
1  4.000/.,  on  account  of  the  great  increase  of  the  Aphis.  When  the 
Aphis  has  been  absent  the  duty  has  risen  as  high  as  500,000/. 
The  Aphis  Rosea  is  most  destructive  to  the  beautiful  plant  on  which 
it  is  constantly  found.  Apple-trees  and  pear-trees  are  attacked  with  a 
species  which  injures  greatly  their  produce.  In  most  cases  these 
insects  are  green,  but  a  black  species  attacks  the  bean ;  whole  acres 
of  these  plants  will  be  suddenly  covered  by  these  insects.  Their 
attacks  on  all  plants  seem  regulated  by  the  health  of  the  plant.  If 
atmospheric  conditions  occur  which  render  plants  unhealthy,  then  the 
Aphis  makes  its  appearance.  If  these  cease,  the  Aphis  then  disappears 
also,  and  one  crop  of  plants  will  be  attacked  several  times  in  the 
same  year.  The  Aphides  have  their  natural  enemies.  The  larvse  of 
the  Lady-Rhd  (Coccindla),  the  Syrphus  or  Bee-like  Fly, the  Hemerobius 
perhl,  and  several  species  of  Ichncumonidw,  devour  with  great  avidity 
several  species  of  Aphis. 

The  chief  remedy  for  the  destruction  of  the  Aphis  is  tobacco. 
Where  plants  can  be  brought  together  under  cover  they  may  be  easily 
exposed  to  tobacco  fumes,  but  in  the  open  air  this  is  not  so  easily 
effected.  In  this  case  the  best  plan  is  to  apply  the  tobacco  in 
water.  The  affected  branches  or  parts  of  plants  may  be  syringed 
with  the  infusion,  and  afterwards  washed  with  pure  water.   [Sec  Sup.] 

APHRITE,  in  Minei-alogy,  a  crystalline  variety  of  carbonate  of 
lime. 

APHRODITA,  a  genus  of  Dorsibranchiate  Annelides.  It  is  easily 
known  from  the  rest  of  the  order  by  two  longitudinal  ranges  of 
broad  membranous  scales  covering  the  back,  and  under  which  the 
gills  lie  concealed  in  form  of  little  fleshy  crests.  The  body  is 
generally  flattened,  and  shorter  and  broader  than  in  other  Annelides. 
[Annelida.] 

APIOCRINI'TES  (Miller),  a  Fossil  genus  of  Crinoidea,  found  in  the 
Oolitic  formations  and  in  the  Chalk. 

A'PIUM,  a  genus  of  plants  belonging  to  the  order  Umbellifercc. 
The  only  species  of  this  genus  of  any  importance  is  the  Common 
Celery  (Apium  gravcokns).  This  valuable  vegetable  is  found  naturally 
in  the  ditches  of  almost  every  part  of  Europe.  It  is  even  met  witli  in 
the  Falkland  Islands,  where,  if  it  was  originally  carried  thither, 
it  has  naturalised  itself.  In  this  country  it  is  very  common  in  many 
places,  as  for  instance  in  the  ditches  near  Sandwich. 

It  is  a  remarkable  fact  that  this  plant,  which  is  so  sweet  and 
wholesome  when  cultivated,  is  altogether  acrid  and  unfit  for  food 
when  wild.  It  is  by  some  supposed  that  the  difference  between  the 
quality  of  the  two  states  is  owing  to  so  large  a  part  of  the  stem  and 
leaves  of  the  cultivated  species  being  hidden  from  the  action  of  light 
by  the  soil  which  is  heaped  up  about  it,  and  being  in  consequence 
unable  to  generate  in  much  abundance  the  peculiar  principle  on  which 
the  acridity  depends.  Whatever  may  be  the  value  of  this  explanation, 
it  evidently  does  not  apply  to  the  variety  called  Celeriac,  in  which  the 
sweetness  and  wholesome  character  of  cultivated  celery  are  maintained, 
although  the  leaves  are  not  at  all  deprived  of  the  full  influence  of 
light.    [Celery,  in  Arts  and  Sc.  Div.] 

APOCYNA'CEiE,  Dogbanes,  a  natural  order  of  plants  belonging 
to  the  Monopetalous  subdivision  of  the  Exogenous  class.  Among  these 
they  are  known  by  their  flowers  being  perfectly  symmetrical,  the 
segments  of  the  corolla  all  twisted  one  way,  like  a  Catherine- Wheel, 
five  distinct  stamens,  a  superior  ovarium  which  when  ripening 
divides  into  two  parts  that  diverge  from  each  other  at  right  angles, 
and  by  their  stems  yielding,  when  wounded,  a  copious  milk.  The 
milk  is  generally  poisonous,  and  that  quality  is  general  in  the  order, 
which  abounds  in  plants  the  action  of  whose  juices  upon  the  human 
body  is  more  or  less  violent.  Among  these,  the  Tanghin  poison  of 
Madagascar  [Tanghinia]  and  Nux  vomica  [Strychnos]  are  remarkable 
instances.  But  some  of  the  species  are  not  unwholesome  ;  as  the 
1  f  ya-Hya,  or  Milk-Tree  of  Demerara,  and  the  Cream-Fruit  of  Sierra 
Leone.  Caoutchouc  is  yielded  in  abundance  by  Vahea  gim/mifera, 
Urceola  elastica,  and  Willughbeia  edulis.  Several  other  species  yield 
medicinal  agents,  but  they  are  not  much  employed  in  the  European 
practice  of  medicine.  Considering,  however,  the  great  prevalence  of 
poisonous  qualities  in  the  order,  drugs  obtained  from  any  of  its 
species  should  be  administered  with  very  great  caution,  until  it  has 
been  ascertained  that  they  may  be  employed  without  danger.  The 
order  Apocyiuicccc  is  only  distinguishable  from  Asclepiadacew  by  the 
stamens  being  distinct  from  the  pistil,  and  by  the  pollen  not  being 
contained  in  little  waxy  bags. 


A'PODES,  in  Zoology,  an  order  of  Fishes,  including,  according  to 
the  Linnrean  system,  all  those  which  want  the  ventral  fins,  but 
restricted  by  Baron  Cuvier  to  those  which,  besides  possessing  this 
character,  are  likewise  Malacopterygious.  In  the  latter  sense,  the 
Apodal  Fishes  compose  a  small  natural  family,  almost  restricted  to  the 
great  genus  Murcena,  and  of  which  the  Common  Eel  offers  a  good 
and  familiar  example. 

APOPHYLLITE,  a  crystallised  mineral,  whose  fundamental  form 
is  the  square  prism,  fig.  1.  Its  most  general  modification  is  obtained 
by  supposing  the  angles  of  fig.  1  cut  off,  so  as  to  give  rise  to  a  plane 
triangular  surface,  as  is  seen  at  a  in  fig.  2  ;  these  faces  a,  from  the 
plane  cutting  deeper  into  the  original  crystal  till  they  intersect  each 
other,  frequently  lose  their  triangular  form,  and  of  course,  at  the 
same  time,  the  face  P  again  becomes  a  square,  and  the  prism  will  be 
terminated  by  the  form  seen  in  fig.  3.  On  account  of  these  modifications, 
Apophyllite  sometimes  assumes  the  form  in  fig.  4. 


The  inclination  of  P  on  a  is  120°  5' 
„  L  on  a  is  128°  20' 

„  a  on  a  is  104°  18' 

The  structure  of  this  mineral  is  lamellar,  and  admits  of  cleavage  hi 
directions  parallel  to  the  sides  of  the  regular  prism,  but  most  readily 
in  the  perpendicular  to  its  axis.  Its  colour  is  white  or  gray,  some- 
times tinged  green  or  red.  It  possesses  various  degrees  of  transparency, 
and  occurs  even  opaque.  In  hardness  it  approaches  nearly  to  Apatite ; 
and  its  density  varies  from  2'3  to  2'5.  Before  the  blow-pipe  it  forms 
a  white  glass.    Its  chemical  constitution  is  stated  as  follows  : — 

8  (Ca  +  3  Si)  +  (K  +  6  Si)  +  16  Aq 
and  the  mineral  is  therefore  an  hydrated  silicate  of  potash  and  lime. 

Apophyllite  has  been  found  in  the  mines  of  magnetic  iron-ore  of 
Sweden  and  Norway ;  in  the  lead-mines  of  the  Harz  Mountains ;  also 
in  the  cavities  of  several  basaltic  rocks,  at  Marienberg  in  Bohemia ; 
at  Fossa  in  the  Tyrol ;  in  the  Isle  of  Skye,  &c.  In  the  basalts  it  is 
usually  accompanied  by  Analcime  and  Slilbite. 

This  mineral  is  sometimes  called  Tcsselitc.    Albin  is  a  white  variety. 

APOTHE'CIA  (from  the  Greek  awodriKri,,  a  case,  a  repository),  in 
Botany,  a  name  given  to  some  of  the  organs  of  reproduction  in  Crypto- 
gamia.  In  Lichens  the  reproductive  matter  appears  on  the  surface  of  it3 
frond  or  thallus  in  two  forms.  First,  in  the  form  of  little  coloured  cups 
or  lines  with  a  hard  disk  surrounded  by  a  rim,  and  containing  tubes 
filled  with  sporules ;  and  secondly,  in  the  form  of  little  heaps  of 
pulverulent  matter,  which  are  scattered  over  the  surface  of  the 
thallus.  These  last  are  called  Soredia  ;  the  first,  Apothecia.  These 
organs  form  the  principal  means  of  distinguishing  the  various  forms 
of  lichens,  and  consequently  it  has  been  found  convenient  to  indicate 
minor  points  in  their  structure  by  other  names.  Thus  the  Apothecium, 
which  in  English  is  called  a  Shield,  has  various  names  according  to  its 
form  :  Scutdlum  is  a  shield  with  an  elevated  rim;  Pelta,  a  flat  shield  ; 
Tuberculum,  a  convex  shield  ;  Trica  or  Gyroma,  a  furrowed  shield ; 
Lirella,  a  linear  shield  ;  Globulus,  a  round  deciduous  shield ;  Pilidium, 
an  orbicular  hemispherical  shield.  The  parts  of  the  Apothecium  or 
Shield  have  also  obtained  distinct  names  :  thus  Perithecium  is  the 
inside  of  the  shield,  in  which  the  sporules  are  immersed  ;  Hypotheciuni 
is  the  substance  that  surrounds  or  overlies  the  perithecium  ;  Nucleus 
is  the  disk  of  the  shield,  which  contains  the  sporules  and  their  cases ; 
and  Asci  arc  the  tubes  in  which  the  sporules  are  contained. 

Apofhccia  is  also  the  name  given  to  the  cases  in  which  the  organs 
of  reproduction  of  many  of  the  Algee  are  contained.  The  reproductive 
granules  contained  in  the  Apothecia  of  both  Lichens  and  Algae  are 
called  by  some  writers  Gongyli. 

APSENDE'SIA  (Lam.),  a  genus  of  Fossil  Polypiaria,  from  the 
great  Oolite  near  Bath. 

APTERYX,  a  genus  of  Struthious  Birds,  inhabiting  Australia  and 
the  islands  of  New  Zealand.  It  was  first  described  by  Dr.  Shaw,  who 
regarded  it  as  an  extinct  form  of  bird.  It  evidently  belongs  to  a 
group  of  birds  that  were  destined  to  live  on  the  earth,  only  as  long  as 
they  were  free  from  the  attacks  of  carnivorous  euemies  endowed  with 
greater  powers  of  motion  than  themselves.  Numbers  of  wingless 
birds,  not  belonging  to  the  Struthious  division,  as  the  Dodo  and 
Solitaire,  seem  already  to  have  become  extinct;  whilst  the  smaller 
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congeners  of  the  Dinornis  are  suffering  in  like  manner.  The  Apteryx 
is  not  however  extinct,  as  many  stuffed  specimens  exist  in  the 
museums  of  England  ;  and,  at  the  present  moment  (June,  1853),  there 
is  a  living  specimen  in  the  gardens  of  the  Zoological  Society,  Regent's 
Park.  Of  all  birds  at  present  known  the  Apteryx  appears  to  have  the 
wings  the  most  reduced  to  their  simplest  rudiments.  Its  general  form 
is  that  of  the  Penguin,  and  in  size  it  is  seldom  quite  so  big  as  our 
common  goose.  The  beak  is  very  long  and  slender,  marked  on 
each  side  with  a  longitudinal  groove,  and  covered  with  a  membrane 
at  its  base.  It  differs  from  other  birds  in  the  completeness  of  its 
diaphragm,  and  in  the  absence  of  abdominal  air-cells.  The  bones  are 
not  hollow,  as  is  mostly  the  case  in  birds ;  the  sternum  is  very  small, 
and  the  ribs  are  extraordinarily  broad  ;  the  feathers  have  no  accessory 
plume,  and  their  shafts  are  prolonged  beyond  the  back ;  the  feet  have 
a  short  and  elevated  hind-toe,  of  which  the  claw  alone  is  externally 
visible. 

The  native  name  of  this  bird  is  Kiwi-Kiwi,  given  it  on  account  of 
its  peculiar  cry.  It  is  a  nocturnal  bird,  and  preys  on  snails,  insects, 
and  worms.  "Whilst  at  rest  it  has  the  singular  habit  of  resting  on  the 
tip  of  its  bill,  which  is  its  most  characteristic  position. 


Apteryx  [A.  australis). 

It  runs  with  considerable  rapidity,  and  when  hunted  by  dogs  it 
makes  a  hole  in  the  earth  for  the  purpose  of  concealment,  or  it  retires 
into  the  natural  cavities  of  the  rocks.  When  attacked  it  defends  itself 
with  considerable  vigour.  The  natives  hunt  it  for  the  sake  of  its  skin, 
which  is  used  by  the  chiefs  for  their  dresses,  and  on  this  account  it  is 
highly  valued. 

A'PTYCHUS  (Von  Meyer),  one  of  the  generic  names  of  a  singular 
Fossil,  supposed  to  be  the  remains  of  a  Conchiferous  Mollusk,  or  the 
opercular  shell  of  a  Cephalopod.  Its  other  names  are  Trigonellites, 
Ichtliyosiagonitcs,  and  Lepadites.  The  species  belong  to  the  Ammoni- 
tiferous  strata,  and  specimens  sometimes  occur  (as  at  Solenhofen)  in 
the  last  chamber  of  the  Ammonites.    The  structure  is  fibrous. 

AQUATIC  ANIMALS.  The  element  in  which  animals  habitually 
reside,  or  to  which  they  occasionally  resort  for  the  purpose  of  pro- 
curing food  or  seeking  shelter,  is  so  intimately  connected  with,  and 
bears  so  obvious  a  relation  to,  not  only  their  manners  and  economy, 
but  likewise  their  outward  forms  and  internal  structure,  that  it  is  not 
surprising  that  those  who  first  turned  their  attention  to  the  study  of 
zoology,  and  sought  to  introduce  the  principles  of  classification  into 
the  animal  kingdom,  should  have  been  so  forcibly  struck  with  its 
importance  as  to  have  made  it  the  primary  basis  of  their  system. 
"Animals,"  says  Aristotle  ('Hist.'  b.  i.  c.  1),  "may  be  distributed  into 
different  classes  according  to  their  manner  of  living,  their  actions, 

their  character,  and  their  parts  Considered  according  to  their 

manner  of  living,  their  actions,  and  their  character,  they  are  divided 
into  terrestrial  and  aquatic.  The  aquatic  are  divided  into  two  classes; 
the  one,  as  is  the  case  with  many  fishes,  pass  their  whole  life  in  the 
water,  breathe  that  element,  and  find  their  food  in  it ;  nor  do  they 
ever  leave  it :  the  others  obtain  their  food  in  the  water,  and  even 
habitually  reside  in  it,  but  they  do  not  breathe  it ;  they  breathe  air, 
and  bring  forth  their  young  on  dry  land.  Among  these  latter  some 
are  provided  with  feet  and  walk  upon  dry  land,  others  have  wings 

and  fly,  and  others,  like  the  water-serpent,  have  no  feet  

Aquatic  animals  inhabit  seas,  lakes,  marshes,  and  rivers."  These 
principles  of  classification,  in  which  the  habits  of  animals  take  prece- 
dence of  those  modifications  in  their  orgauic  conformation  which 
produce  these  very  habits,  have  long  since  ceased  to  bo  adopted  by 
scientific  naturalists;  notwithstanding  which  there  is  perhaps  no 
inquiry  which  can  engage  the  attention  of  the  zoologist  more  fruitful 
in  extensive  views  and  interesting  results  than  the  consideration  of 
the  organic  structure  of  animals  in  relation  to  the  element  in  which 
nature  has  ordained  them  to  live. 

Those  animals  which  reside  entirely  in  the  water,  and  seek  their 


food  and  nurture  their  young  in  that  element,  have  their  organisation, 
even  to  the  most  minute  circumstance,  rigidly  adapted  to  these  pur- 
poses. The  extremities  by  which  progressive  motion  is  performed  in 
the  acts  of  walking  and  flying  would  be  a  serious  impediment  to  the 
movements  of  animals  residing  in  an  element  of  the  same  specific 
gravity  as  their  own  bodies :  these  organs  accordingly  are  either 
entirely  wanting,  or  are  reduced  to  mere  rudiments,  which  serve 
indeed  to  keep  the  body  steady  and  preserve  its  equilibrium,  but  are 
entirely  useless  in  assisting  its  progression.  Such  are  the  fins  of  fishes, 
and  the  flippers,  as  they  are  called,  of  the  Whale.  The  real  organ  of 
progression  in  both  cases  is  the  body  itself,  which  is  prolonged  and 
attenuated  towards  the  tail,  compressed  on  the  sides,  and  provided 
with  extremely  powerful  muscles,  with  which,  by  alternately  striking 
the  water  on  either  side,  the  animal  propels  itself  forward  with  a  force 
and  velocity  unexampled  in  any  othe*r  class  of  animated  beings.  It  is 
upon  this  principle  that  a  boat  is  urged  forward  by  means  of  a  single 
oar  in  the  stern.  The  great  majority  of  these  animals  not  only  reside 
habitually  in  the  water,  and  seek  their  food  there,  but  likewise  breathe 
that  element,  and  are  consequently  furnished  with  an  appropriate 
apparatus  for  extracting  the  oxygen  gas  from  its  general  mass.  These 
tribes  may  reside  at  any  depth  of  the  ocean  and  for  any  length  of 
time  ;  they  are  not  under  the  necessity  of  coming  frequently  to  the 
surface  for  the  purpose  of  breathing,  and  their  organisation  is  modified 
accordingly.  Instead  of  having  the  tail  broad  horizontally,  it  is  broad 
in  a  vertical  direction,  which  enables  them  to  turn  with  astonishing 
rapidity,  and  is  no  impediment,  but  rather  an  assistant  to  their 
forward  movements.  But  the  case  is  different  in  the  Whales 
and  allied  animals,  which,  though  residing  entirely  in  the  water, 
breathe  air  by  means  of  lungs  like  ordinary  Mammalia,  and  are 
consequently  obliged  to  come  continually  to  the  surface.  For  this 
purpose  they  are  provided  with  a  powerful  cartilaginous  tail  flattened 
horizontally,  by  moving  which  upwards  or  downwards  as  the  occasion 
requires,  they  ascend  to  or  descend  from  the  greatest  depths  of 
the  ocean  with  almost  incredible  speed.  Fishes,  though  capable  of 
proceeding  straight  forwards,  or  of  turning  with  great  rapidity,  are 
comparatively  slow  in  changing  their  depths;  and  if  they  breathed 
air,  they  would  frequently  be  suffocated  before  they  could  arrive  at 
the  surface,  from  the  vertical  position  of  the  tail  not  being  adapted  to 
propel  them  in  a  vertical  direction.  But  by  a  simple  change,  merely 
by  the  direction  of  the  tail  being  altered  from  the  vertical  to  the 
horizontal  position,  the  object  of  nature  is  accomplished,  and  the  air- 
breathing  Cetaceous  Animals  are  adapted  to  all  the  circumstances  of 
an  aquatic  life.  Another  beautiful  adaptation  is  observed  in  the 
position  of  the  mamma;,  for  the  Cdacea,  like  warm-blooded  quadru- 
peds, suckle  their  young;  these  are  situated  upon  the  breast,  and 
when  the  young  animal  requires  to '  suck,  the  mother  stands,  as  it 
were,  upright  in  the  water,  with  her  head  and  shoulders  elevated 
above  the  surface,  supporting  herself  by  means  of  her  flippers,  or 
fore  paws.  In  this  position  she  is  enabled  to  supply  her  cub  with 
the  food  which  nature  has  provided,  and  which  she  could  not  have 
accomplished  had  the  mamma;  been  placed  in  any  other  position. 

There  is  another  extensive  tribe  of  aquatic  animals,  which  are 
provided  with  perfect  articulated  members,  sometimes  indeed  supplied 
with  fringes  which  convert  them  into  a  swimming  apparatus,  but 
always  adapted  to  enable  the  animals  to  walk  or  crawl  along  the 
bottom.  Such  is  the  case  with  all  the  Crustaceous  tribes — the  crabs, 
lobsters,  prawns,  &c. ;  and  these  animals,  as  is  well  known,  can  walk 
on  dry  land  with  the  same  ease  as  at  the  bottom  of  the  ocean.  When 
they  swim,  it  is  by  means  of  the  tail,  which  is  always  constructed  for 
that  special  purpose,  and  is  large  and  powerful. 

Nor  is  the  modification  of  structure  less  striking  when  we  examine 
those  land-animals  which  breathe  air,  and  resort  only  occasionally  to 
the  water.  As  they  are  intermediate  in  habits,  so  are  they  likewise 
intermediate  in  structure  between  these  two  extremes ;  and  the  degree 
in  which  their  organisation  is  modified,  when  compared  with  either 
of  the  two  types,  is  exactly  proportioned  to  the  difference  of  their 
habits  and  economy.  All  Mammals  and  Reptiles,  for  instance,  which 
seek  their  food  in  fresh-water  rivers  and  lakes,  partake  more  of 
terrestrial  than  of  aquatic  habits.  The  extent  of  water  with  which 
they  are  conversant  is,  in  this  case,  very  small  when  compared  to 
the  extent  of  land,  and  their  organisation  differs  but  slightly  from 
that  of  ordinary  land  animals ;  their  extremities  are  perfectly  developed, 
and  of  the  ordinary  form,  the  principal  difference  being  that  their 
toes  are  united  by  an  expanded  web  or  membrane,  which  gives  the 
paw  a  broad  oar-like  form,  and  thus  converts  it  into  a  convenient 
instrument  of  swimming,  at  the  same  time  that  it  scarcely  interferes 
with  the  most  perfect  freedom  of  walking  and  running  on  land.  Of 
this  nature  are  the  extremities  of  all  the  vertebrated  terrestrial 
animals  which  seek  their  food  in  fresh  water,  the  otters,  beavers,  &c. 
among  mammals;  the  whole  order  of  Natatores,  comprising  the  ducks, 
swans,  pelicans,  gulls,  auks,  puffins,  &c.  among  the  birds;  and  the 
crocodiles,  alligators,  fresh-water  tortoises,  and  frogs,  among  the 
reptiles.  All  these  animals  are,  properly  speaking,  web-footcd,  and 
their  aquatic  habits  are  less  prominent  and  powerful  than  their 
terrestrial ;  their  organs  of  motion  in  fact  are  but  little  different  from 
those  of  common  terrestrial  animals.  In  those  which  frequent  the 
salt-water,  on  the  contrary,  the  aquatic  habits  greatly  predominate 
over  the  terrestrial :  they  live  less  on  land  than  in  water  and  the 
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structure  of  their  extremities  approximates  more  to  that  of  purely 
aquatic  than  of  terrestrial  animals.  Their  legs  are  short,  and  inserted, 
or  as  it  were  buried,  in  the  common  integuments  of  the  body,  as  far 
as  the  elbows  and  knees  respectively,  leaving  apparent  only  a  short 
fin-like  paw,  which  is  unadapted  to  terrestrial  progression,  exactly 
in  proportion  to  its  fitness  as  an  organ  of  swimming.  Their  progress 
on  laud  is  consequently  slow  and  difficult ;  they  creep  rather  thau 
walk,  dragging  the  body  along  the  ground,  and  leaving  a  broad  mark 
behind  them.  Few  species  possess  even  this  limited  power  of  terrestrial 
motion ;  those  which  do  however  have  the  structure  of  the  extremities 
a  little  less  approximated  to  the  form  of  fins  than  the  purely  oceanic 
species.  The  seals  and  walruses,  for  instance,  have  the  bones  of  the 
paws  and  feet  similar  to  those  of  ordinary  laud-quadrupeds,  only 
much  shorter  and  more  flattened,  and  the  hind  legs  are  thrown 
backwards  in  the  same  direction  as  the  tail.  Still  they  are  enabled 
to  use  the  extremities  in  a  certain  degree  for  walking  or  creeping 
on  dry  land  ;  but  the  numerous  tribes  of  cetaceous  animals,  which  can 
execute  no  kind  of  motion  whatever  out  of  the  water,  have  the  bones 
of  the  anterior  extremities  flattened  and  connected  together  like  the 
stoDes  of  a  mosaic  pavement,  whilst  the  posterior  members  are  entirely 
wanting.  The  same  is  the  case  with  the  sea-tortoises,  or,  as  they  are 
more  properly  called,  turtles,  when  compared  with  those  which 
frequent  fresh-water  ponds  and  rivers  ;  the  form  of  their  extremities 
approximates  more  nearly  to  that  of  fins  than  of  feet,  and  their 
aquatic  habits  constantly  predominate  over  their  terrestrial. 

Thus  it  is  that  the  peculiar  form  of  the  extremities  not  only 
indicates  the  degree  in  which  an  animal  is  aquatic,  but  even  the 
nature  of  the  element  which  it  frequents.  If  it  inhabits  fresh-water 
ponds  and  rivers,  its  feet  are  simply  webbed  between  the  toes,  but  in 
other  respects  perfectly  developed,  and  its  terrestrial  habits  predominate 
over  its  aquatic;  if,  on  the  contrary,  it  inhabits  the  salt  water,  its 
feet  are  flattened  into  the  form  of  fins,  the  hind  legs  are  thrown 
backwards  into  the  plane  of  the  body,  and  the  aquatic  habits  greatly 
predominate  over  the  terrestrial.  The  first  are,  properly  speaking, 
web-footed,  the  second  fin-footed. 

AQUATIC  PLANTS,  or  WATER  PLANTS,  are  those  plants 
which  live  entirely  in  water,  or  which  require  a  preponderating  quantity 
of  water  as  the  medium  of  their  existence.  The  families  of  plants,  like 
the  families  of  animals  that  live  in  the  water,  are  found  to  belong  to 
all  classes  into  which  the  whole  have  been  divided,  although  those 
belonging  to  the  lower  classes  are  by  far  the  most  prevalent.  Many 
of  the  families  of  plants  having  the  highest  organisation  have  members 
belonging  to  them  which  are  inhabitants  of  the  water :  of  this  the 
Ranunculus  aqualilis  is  an  example  in  the  natural  order  Ranunculacece. 
All  the  species  of  the  orders  Nymphceacece,  Callitrichacece,  Cerato- 
phyllaceo:,  and  Podostemacece,  belonging  to  the  class  Exogens,  grow  in 
water.  Among  Endogens,  the  orders  Butomaceee,  Naiadaccce  or 
Fluviales,  Pistiacece,  Alismaccce,  &c.  consist  entirely  of  water-plants; 
whilst  one  of  the  largest  of  the  few  families  into  which  Cryptogamic 
Plants  are  divided,  the  At  gee,  consists  almost  entirely  of  plants  which 
live  in  the  water. 

For  the  purpose  of  studying  the  distribution  of  the  vegetable 
kingdom,  water-plants  are  distributed  into  several  groups.  One  of 
the  first  divisions  that  suggests  itself  in  the  study  of  their  forms  is 
derived  from  the  composition  of  the  waters  in  which  they  grow. 
Thus  we  have  those  which  grow  in  the  saline  waters  of  the  ocean,  and 
those  which  grow  in  the  fresh  waters  inland.  Most  of  the  plants 
which  grow  at  the  bottom  of  the  ocean  or  float  in  its  waters  belong 
to  the  family  of  Alga;.  [ALG2E.]  There  are  however  many  plants 
not  belonging  to  this  order  which  require  the  influence  of  salt-water 
on  the  soil  on  which  they  grow  for  their  production.  Thus  species 
of  the  genera  Salsola,  Anabasis,  Salicornia,  and  Glaux  will  not  grow 
but  where  they  can  feel  the  influence  of  salt-water:  hence  they  have 
been  called  Plantie  Salines.  These  plants  are  found  not  only  where 
the  sea  washes,  but  wherever  salt  springs  find  their  way  to  the  surface 
of  the  earth.  There  is  another  group  of  plants  which  have  their 
existence  determined  by  saline  waters,  but  are  always  found  near  the 
sea  or  on  the  banks  of  rivers  to  which  the  sea  has  access.  Such  are 
species  of  Chenopodium,  Heliotropium,  Yitex,  Eryngium,  Samolus,  and 
the  Mangrove  (Rhizophorei).  These  are  called  Plantie  Littoralcs,  seu 
Maritime. 

The  largest  proportion  of  Fresh- Water  Plants  belong  also  to  the 
natural  order  Alga',  although  by  far  the  most  conspicuous  specimens 
belong  to  the  tribes  of  Exogenous  and  Endogenous  plants.  As  the 
sea  claims  nearly  all  the  species  of  the  genus  Fucus  and  its  allies,  so 
the  fresh-water  claims  the  majority  of  the  species  of  the  old  genus 
Conferva  and  its  allies. 

'  Aquatic  Plants,  in  Horticulture,  are  those  which  naturally  grow 
in  deep  water,  and  are  carefully  distinguished  by  the  cultivator  from 
marsh-plants.  The  management  of  them,  when  they  are  hardy,  is  of 
the  simplest  kind,  nothing  being  necessary  beyond  planting  them  in 
boxes  with  holes  in  the  sides,  and  sinking  them  3  or  4  feet  below 
the  surface  of  a  pond,  so  that  the  boxes  lie  upon  or  among  the  mud 
at  the  bottom. 

But  for  those  which  demand  the  protection  of  the  stove  or  green- 
house, some  additional  precautions  are  requisite.  If  left  to  them- 
selves in  such  situations,  the  uniformity  of  temperature  'is  such  as  to 
deprive  '^hem  in  some  measure  of  the  repose  that  they  naturally 


receive  from  the  alternation  of  seasons ;  kept  constantly  in  a  growing 
state,  their  excitability  is  gradually  destroyed,  and  death  ensues  as 
a  matter  of  course.  The  plants  which  demand  special  treatment 
are  chiefly  those  which  belong  to  the  natural  order  Nympheeacea. 
[Water-Lily.]  The  most  beautiful  of  these  is  the  Victoria  regia. 
Various  methods  have  been  recommended  ;  but  they  all  depend  for 
their  success  upon  keeping  in  view  the  principle  of  periodical  rest  and 
rapid  growth  under  a  high  temperature,  with  but  little  air  during  the 
season  of  vegetation.  .  ojjut*.^  .    -.  <» 

AQUAVIVAPJUM,  a  term'proposed  to  be  applied  to  arrangements 
which  contemplate  the  exhibition  of  living  aquatic  specimens  of 
animals  inhabiting  either  fresh  or  salt  water.  Although  it  has  been 
known  from  the  earliest  times  that  animals  living  in  water  may  be 
kept  in  small  glass  vessels  for  exhibition  by  the  daily  supply  of 
fresh-water,  the  discoveries  of  modern  chemistry  have  pointed  out 
how  animals  may  be  kept  living  in  only  limited  quantities  of  water 
which  never  demand  renewing.  The  possibility  of  accomplishing 
this  depends  on  the  absolute  balance  in  nature  which  exists  between 
the  animal  and  vegetable  kingdoms.  [Animal  Kingdom.]  The  one 
set  of  these  beings  are  for  ever  engaged  in  giving  off  what  the  other 
requires,  and  in  taking  up  what  the  other  rejects.  It  is  thus  that  the 
carbonic  acid  which  is  constantly  being  thrown  off  the  tissues  of 
animals  is  taken  up  by  plants,  and  thus  prevented  from  contaminating 
the  atmosphere ;  whilst  the  plant  is  constantly  engaged  in  giving  off 
oxygen  gas,  and  supplying  the  atmosphere  with  this  element  of  its 
composition  which  is  necessary  to  the  life  of  animals.  The  relations 
which  are  thus  found  to  exist  on  the  large  scale  of  the  whole  surface 
of  the  earth,  are  found  also  to  occur  in  a  jar  of  water.  If  an  animal 
is  placed  in  pure  water  it  quickly  exhausts  the  oxygen  it  contains, 
and  gives  out  into  it  carbonic  acid  gas  ;  the  consequence  is,  that  it  is 
quickly  poisoned  unless  fresh  water  with  oxygen  is  supplied.  But  if 
we  place  with  the  animal  some  plant  that  lives  in  water,  it  will  be 
found  that  the  carbonic  acid  given  out  by  the  animal  will  be  taken 
up  by  the  plant,  and  that  it  will  give  out  oxygen  in  its  place.  Thus 
the  water  becomes  cleared  of  its  injurious  compound,  and  the  needed 
element,  oxygen,  is  supplied.  This  is  really  what  takes  place  in  every 
pond  and  pool  where  the  water  is  fresh,  and  all  that  is  required  to 
make  the  inhabitants  of  the  pond  visible  is  to  put  the  whole  pond, 
plant,  and  animals  into  a  glass-case.  Such  a  plan  has  been  tried  with 
great  success,  and  we  propose  to  call  the  apparatus  in  which  it  is 
effected  an  Aquavivarium. 

The  first  experiments  were  made  with  fresh-water,  and  we  believe 
the  public  is  indebted  for  one  of  the  earliest  accounts  of  such  an 
arrangement  to  Mr.  Warington,  chemist  to  the  Apothecaries'  Company. 
He  found  out,  however,  that  it  was  not  sufficient  to  have  simply  any 
kind  of  plants  and  animals ;  but  that,  in  order  to  maintain  the  balance 
correctly,  it  was  necessary  that  certain  animals  which  lived  on  decom- 
posing vegetable  matter  should  be  present.  At  certain  seasons  of  the 
year  the  tendency  to  decomposition  in  the  water-plants  becomes  so 
decided  that  the  water  would  be  rendered  impure  if  this  decomposition 
was  not  arrested.  The  cure  for  this  was  found  in  the  addition  of 
fresh-water  Mollusca  to  the  jars  containing  such  fish  as  the  gold-carp 
and  stickleback  and  such  plants  as  the  Vallisneria  spiralis,  Callitriche, 
&c.  The  best  kind  of  snails  for  this  jiurpose  are  the  various  species 
of  Planorbis.  Not  only  is  it  necessary  that  this  latter  precaution  be 
taken  to  ensure  the  success  of  the  experiment,  but  it  is  of  importance 
to  guard  against  the  preponderance  of  animal  life.  Although  in 
most  cases  it  appears  that  there  cannot  be  too  many  plants  for  the 
health  of  the  animal  as  long  as  they  grow  healthily  and  do  not 
decompose,  yet  it  often  happens  that  the  excess  of  animals  over 
plants  in  a  given  space  will  destroy  the  balance,  and  lead  to  the 
destruction  of  life.  We  are  not  aware  that  any  precise  experiments 
with  regard  to  the  quantity  of  water  and  the  number  of  plants  and 
animals  have  been  yet  performed.  We  can  however  state  as  a  fact, 
that  a  gold-fish  has  lived  for  nearly  twelve  months  in  about  two  gallons 
of  water  with  several  flourishing  plants  of  Vedlisneria  spiralis.  It  is 
probable  that  a  smaller  quantity  of  water  would  have  served  equally 
well. 

Amongst  the  fresh-water  plants  adapted  for  growing  in  such  jars 
or  tanks  as  we  have  mentioned,  are  the  Vallisneria  spiralis,  various 
species  of  Chara,  Anacharis  Alsinastrum,  Stratiotes  Aloides,  Callitriche 
autumncdis,  C.  vernalis,  Myriophylluni  spicatum,  and  Ranunculus 
aquatilis.  Such  jars  afford  a  good  opportunity  for  cultivating 
the  various  species  of  fresh-water  Conferva?,  which  all  assist  in 
keeping  the  water  pure.  One  of  the  most  beautiful  of  these  is  the 
Ilydrodictyon  utriculatum,  which  may  be  easily  propagated  in  this 
manner.  1 

Although  these  results  have  been  known  for  many  years,  it  is  only 
recently  that  any  attempts  have  been  made  to  carry  out  the  same  plan 
with  regard  to  marine  animals  and  plants  in  sea-water.  The  only  plan 
adopted  of  keeping  the  Marine  Invertebrate  Animals  was  the  laborious 
one  of  supplying  them  every  day  with  water  from  the  sea.  For 
upwards  of  thirty  years  Sir  John  Dalyell  carried  on  his  observations 
on  sea-animals  in  the  city  of  Edinburgh  upon  this  system.  It  was 
however  known  generally  amongst  naturalists,  that  by  exposing  sea- 
water  to  the  action  of  the  air  by  pouring  it  from  one  vessel  into 
another,  it  became  perfectly  purified.  In  this  way  many  persons 
succeeded  in  maintaining  alive,  in  the  heart  of  London,  Actinia:,  Star- 
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Fishes,  and  other  low  forms  of  marine  animal  life.  It  was  however 
left  for  Mr.  Warington  to  demonstrate  what  others  had  often  theorised 
on,  and  that  was,  that  marine  plants  purified  sea-water  just  as 
fresh-water  plants  purified  fresh-water.  That  the  same  idea  had 
occurred  to  others  is  proved  by  Mr.  W.  Thomson's  communications 
to  the  'Annals  of  Natural  History'  (May  1853),  and  Mr.  Gosse' s 
account  of  Marine  Vivaria  in  his  '  Naturalist's  Rambles  on  the 
Devonshire  Coast.'  The  difficulties,  however,  are  greater  in  main- 
taining the  balance  between  the  plants  and  animals  in  sea-water  than 
in  fresh.  This  arises  from  the  more  sluggish  life,  both  of  marine  plants 
and  animals,  and  the  greater  amount  of  disorganised  matter  which  they 
throw  from  their  surfaces.  By  care  in  the  selection  of  sea-weeds, 
avoiding  those  which  are  large  and  throw  off  much  matter  from  their 
surface,  and  not  overcrowding  the  water  with  animal  life,  jars  or 
tanks  containing  sea-animals  and  sea-plants  can  be  easily  managed. 
Mr.  Warington  recommends  green  sea-weeds,  such  as  the  species  of 
Porphyra,  &c.  Mr.  Gosse  speaks  favourably  of  Chondrus  crispus,  Iridaa 
edulis,  and  the  Delesserke.  In  jars  ortanks  containingthese  plants  various 
forms  of  sea-animals  have  been  successfully  kept  for  many  months. 

The  greatest  experiment  of  this  kind  which  has  hitherto  been 
attempted  is  in  a  large  glass-building  that  has  been  erected  in  the 
gardens  of  the  Zoological  Society,  Regent's  Park  It  was  opened  to 
the  public  in  May,  1853.  This  building  contains  an  area  of  60  feet 
by  25  feet.  The  sides  of  this  parallelogram  are  bounded  by  ponds 
of  plate-glass,  each  being  about  6  feet  in  length  and  2  feet  6  inches  in 
depth.  They  are  placed  at  a  height  of  about  3  feet  from  the  ground, 
so  that  each  division  presents  as  it  were  a  submarine  picture  '  on  the 
line,'  and  may  be  approached  so  closely  that  the  minutest  animals 
not  microscopic,  may  be  watched  with  the  most  perfect  success, 
under  circumstances  which  differ  as  little  as  possible  from  those  of 
nature.  The  whole  of  these  tanks  are  supplied  with  gravel,  sand, 
rocks,  and  sea-weeds,  so  as  to  imitate  the  rock-pools  left  on  the  sea- 
shore by  a  receding  tide,  which  indeed  they  may  be  said  to  represent; 
but  with  this  gi-eat  advantage  to  the  observer,  that  instead  of  looking 
vertically  into  a  cavity  in  which  the  light  becomes  less  and  less  in 
proportion  to  the  depth,  he  has  here  the  means  of  examining  each 
animal  in  its  turn,  under  an  effect  which  is  not  only  most  delightful 
in  itself,  but  which,  the  water  being  seen  in  section  through  perfectly 
transparent  walls,  afford  the  best  possible  position  for  investigating 
the  structure  and  functions  of  the  living  beings  contained  in  it. 

At  present  the  water  in  the  ponds  or  tanks  in  this  establishment 
has  not  been  left  to  the  purifying  influence  of  the  plants  which  are 
placed  in  them  ;  a  certain  quantity  of  water  being  supplied  to  the 
fresh-water  tanks  every  day,  whilst  the  salt-water  is  gradually  drawn 
off  and  supplied  again  by  dropping,  so  as  to  effect  aeration  by  means 
of  tubes  above  the  tanks.  This  however  is  only  precautionary,  at 
the  commencement  of  an  experiment  on  so  large  a  scale. 

The  tanks  contain  fresh-water  animals  and  marine  animals.  The  fresh- 
water tanks  present  all  the  more  common  species  of  British  Fishes,  as  the 
Pike,  Tench,  Perch,  Roach,  Rudd,  Carp,  Eel,  Stickleback,  Minnow, 
Gudgeon,  &c.  Some  of  the  larger  forms  of  fresh-water  Crustacea,  as  the 
Crawfish,  have  also  been  introduced.  With  these  are  placed  a  large 
variety  of  the  fresh-water  Mollusca,  belonging  to  the  geuera  Limnea, 
Planorbis,  Anodon,  Unio,  &c.  These  tanks  have  been  occupied  since 
Christmas,  1852,  with  scarcely  any  loss. 

The  marine  tanks  are  those  which  will  undoubtedly  always  form  the 
most  attractive  feature  in  an  Aquavivarium,  as  we  are  less  conversant 
with  the  habits  of  these  creatures  of  the  mighty  deep,  than  with 
those  of  our  ponds  and  rivers.  In  the  establishment  in  Regent's  Park 
all  the  classes  of  the  Invertebrate  Animals  are  represented  as  well  as 
the  fish  among  the  Vertebrate. 

Amongst  the  Radiate  Animals  none  are  more  remarkable  for  their 
power  of  resisting  destruction  than  the  A  cl  miadce,  and  all  experimenters 
agree  that  they  are  amongst  the  animals  which  may  be  most  success- 
fully kept  in  the  Aquavivarium.  All  the  more  common  British  species 
are  now  to  be  seen  in  the  Regent's  Park,  and  some  of  remarkable 
size  and  beauty.  The  Sertularian  Zoophytes  and  the  Polyzoa  are  also 
there,  but  their  animal  inhabitants  are  too  minute  to  be  seen  with  the 
naked  eye.  Specimens  of  the  Echinodermata,  including  several  fomis 
of  Star-Fishes  (Asterias),  the  Sun-Star,  the  common  Sea-Egg,  and  a 
species  of  Holothuria,  which  have  lived  for  some  weeks,  prove  that 
undoubtedly  these  beautiful  forms  of  animal  life  will  live  in  confine- 
ment, and  lead  to  the  hope  that  some  of  the  rarer  sorts  from  tropical 
oceans  may  find  their  way  to  our  collections. 

As  was  to  be  expected,  the  Mollusca  thrive.  In  the  sea  they  play 
the  same  part  as  in  the  fresh-water  :  they  are  the  scavengers  of  the 
ocean.  The  Pinna,  the  Oyster,  the  Pecten,  the  Cockle,  amongst 
bivalves ;  and  the  Whelk,  the  Periwinkle,  with  many  other  univalves, 
have  demonstrated  how  large  a  field  of  observation  is  in  store  for 
those  who  study  the  Mollusca.  Several  species  of  those  gems  of  the 
ocean,  the  Nudibranchiate  Mollusca,  whose  forms  and  colours  are 
only  known  to  us  through  the  great  work  of  Alder  and  Hancock,  have 
been  successfully  kept  alive ;  whilst  the  red  leaves  of  the  species 
of  Rhodymenia  have  been  starred  with  their  eggs.  Various  forms  of 
Ascidian  Mollusca  have  lived,  and  ^complete  the  evidence  that  this 
great  group  of  animals  may  be  watched  in  their  living  habits  as  easily 
as  their  shells  may  be  examined  in  a  cabinet. 

The  Articulata  are  represented  in  these  tanks  by  species  of  Lobster, 


Crab,  Shrimp,  and  Prawn.  Though  many  of  these  are  inhabitants  of 
the  deep  ocean,  and  only  reward  the  labours  of  the  dredger,  yet  they 
live  perfectly  well  in  the  shallow  lodgings  provided  for  them  by  the 
Zoological  Society.  These  facts  demonstrate  that  amongst  the  Inver- 
tebrate tribes  there  are  none  whose  habits  may  not  be  studied  in  the 
Aquavivarium. 

As  yet  the  evidence  is  not  complete  with  regard  to  marine  fish. 
The  only  species  at  present  tried  in  Regent's  Park  have  been  the 
smaller  species  that  frequent  the  rocky  pools  of  our  coasts.  Amongst 
others,  the  Cork-Wing  (Crenilabrus  Cornubicus),  the  Fifteen-Spined 
Stickleback,  the  Long-Spined  Cottus,  two  species  of  Blenny,  and  a 
Goby,  testify  how  far  this  portion  of  the  collection  may  be  extended. 

As  far  as  experiment  has  gone,  the  success  of  the  Aquavivarium  is 
complete;  and  it  is  not  too  much  to  suppose  that  the  time  will 
speedily  arrive  when  in  every  exhibition  of  animal  life  glass-tanks  will 
be  fitted  up  for  the  purpose  of  illustrating  the  habits  of  marine  and  fresh- 
water animals.  As  there  are  scarcely  any  limits  to  the  size  of  which 
vessels  made  with  square  plates  of  glass  can  be  constructed,  we  may 
hope  to  see  sporting  in  our  zoological  collections  some  of  the  monsters 
of  the  deep  of  whose  actions  and  life  we  know  absolutely  nothing, 
and  of  whose  forms  we  only  judge  by  the  Bhapeless  masses  which 
their  skins  present  when  stuffed,  or  their  carcasses  when  bottled  in 
spirits  of  wine. 

Before  concluding  this  article,  we  would  call  attention  to  the  fact 
that  the  principles  on  which  the  Aquavivarium  is  constructed  are 
also  adapted  to  facilitate  the  removal  from  place  to  place  of  marine 
and  fresh-water  animals.  These  tanks  may  be  easily  fitted  up  on 
board  ships,  and,  with  a  little  attention  from  day  to  day,  many  of 
those  creatures  which  are  only  known  to  the  naturalist  by  its  skeleton 
or  its  name,  might  be  secured,  and  brought  into  our  living  museums. 

(Athenceum,  May  28,  1853  ;  Annals  of  Natural  History,  May,  1853; 
Gosse,  A  Naturalist's  Rambles  on  the  Devonshire  Coast  ;  Dalyell, 
Remarkable  Animals  of  Scotland.) 

AQUIFOLIA'CEjE  (from  aqua,  water,  and  folium,  leaf),  Holly- 
Worts,  a  natural  order  of  plants  belonging  to  the  Polycarpous  group  of 
Polypetalous  Exogens.  The  species  consist  of  trees  or  shrubs,  with 
alternate  or  opposite  coriaceous  leaves.  The  flowers  are  small, 
axillary,  solitary,  or  fascicled.  The  sepals  4-6,  imbricated  in  aestiva- 
tion ;  the  corolla  4-  or  5-parted,  hypogynous,  imbricated  in  aestivation ; 
the  stamens  inserted  into  the  corolla  alternate  with  its  segments, 
filaments  erect,  anthers  adnate  ;  no  disk  :  the  ovary  fleshy,  superior, 
somewhat  truncate,  with  from  2  to  6  cells ;  ovules  solitary,  pendulous 
from  a  cup-shaped  funiculus;  stigma  subsessile,  lobed ;  the  fruit 
fleshy,  indehiscent,  with  from  2  to  6  stones ;  the  seed  suspended, 
nearly  sessile,  with  large  fleshy  albumen,  and  a  small  2-lobed  embryo 
lying  next  the  hilum,  with  minute  cotyledons  and  superior  radicle. 
(Lindley.) 

This  order,  which  is  named  after  the  Ilex  aquifolium,  the  Common 
Holly  [Ilex],  was  included  by  Jussieu  in  Rhamnacece.  It  has  however 
been  well  characterised  by  Brongniart,  in  his  memoir  upon  Rhamneoua 
Plants,  under  the  name  llicinea. 

This  order  differs  from  Celastracco?,  in  which  it  is  often  included  as 
a  section,  in  the  form  of  its  calyx  and  corolla,  in  the  insertion  of  the 
stamens,  and  in  the  structure  of  the  ovary  and  fruit.  It  agrees  closely 
with  Ebenaccw,  from  which,  according  to  Brongniart,  it  only  differs  in 
possessing  hermaphrodite  flowers,  and  stamens  equal  in  number  to  the 
segments  of  the  corolla. 

This  order  has  but  one  representative  in  Europe,  the  Common  Holly 
(Ilex  aquifolium).  The  great  bulk  of  the  species  are  found  in  North 
and  South  America;  some  are  found  at  the  Cape  of  Good  Hope. 

The  useful  plants  of  this  order  are  found  in  the  genera  Ilex, 
Myginda,  and  Prinos.  Ilex  is  remarkable  for  yielding  in  one  of  its 
species,  /.  Paraguensis,  the  alkaloid  Theine,  the  same  principle  that  is 
found  in  the  Tlica  C'hinensis.    [Tea,  Paraguay;  Ilex.] 

Myginda  was  named  after  Francis  von  Mygind,  a  German  botanist. 
M.  uragoga  is  a  native  of  South  America,  near  Carthagena.  It  has 
small  dark  shining  red  flowers,  and  bears  a  red  soft  fruit  about  the 
size  of  a  pea.  It  is  called  by  the  Spaniards  Yerva  de  Maravedi,  and  a 
decoction  of  the  root  is  used  as  a  diuretic.  M.  Gongonha,  a  native  of 
Brazil,  in  the  provinces  of  St.  Paul  and  Minas  Geraes,  has  also  the 
reputation  of  being  a  powerful  diuretic,  and  its  roots  are  used  in 
infusion  or  decoction  by  the  natives. 

Prinos  (from  the  Greek  for  the  holly,  vpivos),  Winterberry. 

P.  verticillatus,  Whorled  Winterberry,  is  a  native  of  North  America, 
from  Canada  to  Virginia,  in  sandy  wet  woods,  and  on  the  borders  of 
swamps.  The  flowers  are  white,  and  the  berries  are  of  a  crimson  red. 
The  bark  is  bitter,  and  has  been  substituted  for  Cinchona  Bark  in  the 
treatment  of  fever.  It  is  said  to  act  as  an  antiseptic,  and  is  used  in 
America  as  an  application  to  gangrenous  sores,  and  also  in  infusion  or 
decoction,  as  a  lotion  in  cutaneous  disorders. 

P.  glaber  is  a  low  handsome  shrub,  with  white  flowers  and  a  black 
fruit ;  hence,  in  Jersey,  it  is  called  Ink-Berries.  It  is  a  native  of 
North  America,  from  Canada  to  Florida.  Its  leaves  are  said  to  be  a 
good  substitute  for  those  of  the  Paraguay-Tea  Plant,  and  are  used  for 
making  tea. 

There  are  several  other  species  of  Prinos,  some  of  which  are  hardy, 
and  well  adapted  for  shrubberies.  They  will  thrive  in  most  light 
soils,  but  do  best  in  peat.    They  may  be  propagated  by  laying  down 
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the  shoots  or  by  seeds.  The  stove  species  should  be  grown  in  a 
mixture  of  loam  and  peat,  and  cuttings  will  root  freely  in  sand,  under 
a  hand-glass.  Most  of  the  species  of  Aquifoliaceous  Plants  may  be 
cultivated  in  the  same  manner. 

(Don,  Gardener  s  Dictionary  ;  Burnett,  Outlines  of  Botany  ;  Lindley, 
Natural  System.) 

AQUILA,  the  generic  name  of  the  Eagles.  (Falconid^;.) 

AQUILARIA.  [Aquilariaceje.] 

AQUILARIA'CE^E,  AquUariads,  a  small  natural  order  of  plants 
belonging  to  the  Incomplete  Exogeus.  The  species  are  trees  with 
smooth  branches  and  a  tough  bark.  The  leaves  are  alternate,  entire, 
seated  on  short  stalks  without  stipules,  and  when  full-grown  are 
smooth  and  shiny,  with  very  fine  veins  running  together  into  a  mar- 
ginal vein  just  within  the  margin.  The  calyx  is  turbinate  or  tubular, 
limb  5-cleft,  segments  spreading,  persistent,  with  an  imbricated 
aestivation,  the  orifice  furnished  with  5-  or  10-bearded  scales  (meta- 
morphosed stamens).  The  stamens  are  5  or  10  in  number;  when  5, 
they  are  opposite  the  segments  of  the  calyx  ;  the  filaments  are  short 
or  absent,  smooth,  inserted  into  the  orifice  of  the  calyx  a  little  lower 
down  than  the  scales,"  except  in  cases  where  they  are  united  to  the 
tube  of  the  calyx ;  the  anthers  are  narrow,  oblong,  attached  by  their 
back  below  the  middle,  2-eelled,  opening  internally  and  lengthwise ; 
the  ovary  is  superior,  sessile  or  stipitate,  downy,  compressed,  1-celled, 
having  internally,  upon  each  flattened  side,  a  linear  prominent  placenta 
resembling  a  dissepiment,  hence  spuriously  2-celled,  with  a  very 
narrow  partition ;  ovules  two,  of  which  one  is  suspended  from  each 
placenta,  tapering  downwards ;  the  style  is  either  absent  or  conical 
and  thread-shaped  ;  the  stigma  is  simple  and  large ;  the  fruit  is  a 
capsule,  pear-shaped,  compressed,  sessile  or  stipitate,  1-celled,  2-valved, 
the  valves  bearing  in  the  middle  the  placental,  which  almost  touch 
each  other.  One  seed  is  mostly  borne  on  each  placenta  (one  is  some- 
times abortive) ;  the  seed  rises  up  by  aid  of  a  funiculus,  originating 
near  the  apex  of  the  placenta,  and  is  furnished  with  a  tail-like  aril, 
which  descends  straight  from  the  hilum  to  the  bottom  of  the  capsule  ; 
the  radicle  is  straight  and  superior,  the  albumen  is  absent,  and  the 
cotyledons  thick,  fleshy,  and  hemispherical. 

This  order,  which  consists  at  present  of  only  three  genera,  was 
constituted  by  Robert  Brown,  who  regarded  it  as  having  so  close  an 
affinity  with  UhaiUctacew  as  to  see  no  objection  to  making  it  a  section 
of  that  order.  He  also  pointed  out  its  relation  to  Thymdacece,  in 
which  he  is  followed  by  Lindley,  who  says,  "  Aquilariacece  chiefly 
differ  from  Thymelacece  in  their  dehiscent  fruit,  and  probably  also  in 
the  direction  of  their  radicle.  In  both  orders  the  ovary  is  superior 
and  1-celled ;  both  have  similar  sc  de-like  bodies  at  the  orifice  of  the 
calyx,  and  no  petals;  both  suspended  ovules,  a  single  style,  and 
capitate  stigma."  De  Candolle  places  the  order  between  Chailletaceai 
and  Tcrebintacece. 

All  the  species  of  Aquilariacea  are  natives  of  the  East  Indies. 

The  three  genera  of  this  order  are  A  quilaria,  Ophiospermum,  and 
Gyrinops.  Of  the  last  two  little  is  known.  One  species  of  each  has 
been  described.    There  are  three  species  of  Aquilaria. 

A.  Malacccnsis,  the  Bois  d'Aigle,  or  Eagle-Wood,  is  a  native  of 
Malacca,  and  produces  a  whitish-yellow  wood.  This  is  the  A.  ovata 
of  some  botanists.  A.  Agallochum  is  a  native  of  the  East  Indies, 
where  it  is  called  Ugoor,  or  Ugooroo,  by  the  natives,  and  Lignum- 
Aloes,  or  Aloe-Wood,  by  the  Europeans.  The  wood  has  a  fine  scent, 
and  is  supposed  to  be  the  Calambac,  or  Agallochum,  of  the  ancients. 

A.  secundaria  is  another  species  which  also  yields  a  scented  wood, 
and  has  been  known  in  the  Materia  Medica,  and  used  in  perfumery, 
under  the  names  of  Agallochum,  Lignum-Aloes,  and  Aloe- Wood.  In  a 
healthy  state  this  wood  is  said  to  be  white  and  inodorous ;  but  it  is 
subject  to  the  attacks  of  disease,  which  causes  the  secretion  of  a 
resinous  matter,  and  the  wood  then  becomes  coloured,  and  gives  out 
a  powerful  scent.  This  secretion  resembles  camphor  in  many  of  its 
properties,  and  has  a  bitter  flavour :  hence  the  name  Aloe-Wood.  In 
medicine  it  is  recommended  in  the  same  diseases  as  the  fetid  resins 
and  volatile  oils,  and  does  not  seem  to  possess  peculiar  properties ;  so 
that  it  is  not  used  as  a  medicine  in  Europe.  The  Cochin-Chinese  are 
said  to  make  their  paper  from  the  bark  of  this  or  some  kindred  species 
of  Aquilaria.  These  trees  must  not  be  confounded  with  the  Aloexylon 
Ayallochum,  or  Aloe- Wood,  which  is  a  tree  belonging  to  the  natural 
order  Leguminosw,  and  which  also  yields  a  scented  wood  used  by  the 
Chinese  in  medicine  and  perfumery. 

(Don,  Gardener's  Dictionary;  Lindley,  Natural  System;  Royle, 
Illustrations.) 

AQUILE'GIA,  literally  the  Water-Gatherer,  because  the  leaves 
collect  water  in  their  hollow,  is  a  small  genus  of  plants,  commonly 
called  Columbines,  belonging  to  the  order  Jlanunculaceai,  of  which 
several  species  are  cultivated  in  gardens.  They  are  known  from 
Aconitum,  to  which  they  are  the  most  nearly  related,  by  the  leaves  of 
the  calyx  being  all  of  the  same  form  and  size,  and  by  the  petals 
having  each  a  long  curved  hom  or  spur  at  the  base.  All  the  species 
are  handsome  perennials,  easily  propagated  by  dividing  the  crown  of 
their  roots  :  the  commonest,  hence  named  A.  vidgaris,  is  found  in 
woods  and  thickets  in  this  and  all  other  parts  of  Europe ;  it  has  pro- 
duced many  varieties,  differing  in  the  colour  of  the  flowers,  and  in 
the  multiplication  of  the  petals,  for  the  sake  of  which  it  is  commonly 
cultivated.    The  other  species  are  found  either  in  the  north  of  Asia, 


or  in  North  America.  They  are  all  acrid  plants,  but  much  inferior 
to  Aconite  in  their  medicinal  properties ;  hence  little  attention  has  been 
given  to  them. 

A'RACHIS,  a  genus  of  plants  belonging  to  the  natural  order  Legumi- 
nosce.  One  species,  A.  hijpogcea,  is  called  the  Earth-Nut.  The  circum- 
stance by  which  the  Arachis  hypogwa  is  particularly  remarkable  is  the 
manner  in  which  its  fruit  is  produced.  Instead  of  hanging  down  from 
among  the  leaves  in  the  manner  of  other  plants,  this  conceals  itself  in 
the  earth,  in  which  it  is  deeply  buried  at  the  period  when  it  "becomes 
ripe,  a  phenomenon  which  happens  thus  : — The  young  fruit,  instead 
of  being  placed  at  the  bottom  of  the  calyx,  as  in  other  kinds  of  pulse, 
is  found  at  the  bottom  and  in  the  inside  of  a  long  slender  tube,  which 
looks  like  a  flower-stalk.  When  the  flower  has  withered,  and  the  young 
fruit  is  fertilised,  nothing  but  the  bottom  of  this  tube  with  its  contents 
remains.  At  this  period  a  small  point  projects  from  the  summit  of  the 
young  fruit,  and  gradually  elongates,  curving  downwards  towards  the 
earth.  At  the  same  time  the  stalk  of  the  fruit  lengthens,  until  the 
small  point  strikes  the  earth,  into  which  the  now  half-grown  fruit  is  - 
speedily  forced,  and  where  it  finally  ripens  in  what  would  seem  a  most 
unnatural  position.  When  mature,  it  is  a  pale-yellow  wrinkled  oblong 
pod,  often  contracted  in  the  middle,  and  containing  two  or  three  seeds 
the  size  of  a  hazel-nut.  These  are  considered  a  valuable  article  of  food 
in  Africa  and  the  tropical  parts  of  Asia  and  America.  In  flavour  the 
nuts  are  as  sweet  as  an  almond ;  and  they  yield,  when  pressed,  an  oil 
in  no  resjiect  inferior  to  that  of  olives. 

The  plant  will  only  grow  in  a  light  sandy  soil,  in  which  its  pods  can 
readily  be  buried,  and  it  requires  a  climate  as  hot  at  least  as  that  of 
the  south  of  France.  Its  stems  grow  from  one  to  two  feet  high ;  its 
leaves  are  composed  of  four  broad  and  blunt  leaflets  ;  and  its  flowers 
are  small  and  of  a  pale  yellow  colour. 

ARA'CHNIDA,  a  class  of  animals  including  Spiders,  Mites,  and 
Scorpions,  all  ranked  by  Linnaeus  under  Insects,  but  which  are  very 
properly  separated  from  them,  on  account  of  external  form,  structure, 
and  habits.  The  separation  was  first  made,  we  believe,  by  Fabricius, 
who,  looking  chiefly  to  the  structure  of  the  mouth,  characterised  the 
greater  number  of  the  animals  now  ranked  under  Arachnida,  by  the 
jaws  (maxilla)  being  horny  and  furnished  with  a  claw  (unogata).  M. 
Lamarck  afterwards  made  the  Arachnida  a  distinct  class;  but  we  owe 
to  M.  Latreille  and  Dr.  Leach  the  establishment  of  characters  more 
precise,  and  extending  to  a  greater  number  of  genera.  Much  has  been 
done  in  perfecting  the  knowledge  of  then'  structure,  manners,  and 
numerous  species  by  Clerck,  De  Geer,  Walckenaer,  Treviranus,  Leon 
Dufour,  Herold,  Straus-Diirckheim,  Blackwall,  and  others.  We  shall 
condense  into  as  short  a  compass  as  we  can  the  most  important  points 
investigated  by  these  naturalists. 

The  Arachnida  (Accra,  Virey)  differ  from  Insects  in  having  no 
antennae ;  in  the  eyes  being  in  most  species  8,  and,  even  when  only 
two  in  number,  never  being  placed  laterally  on  the  head ;  in  the  legs 
being  usually  8,  though  in  some  species  6,  and  in  others  10;  and  in 
their  respiratory  apparatus  consisting  of  radiated  tracheae,  communi- 
cating with  a  sort  of  gills  inclosed  in  pouches  in  the  lower  part  of  the 
abdomen. 

The  skin  or  crust  of  the  Arachnida  is  in  general  more  leathery  than 
horny ;  but  whether  it  be  soft,  as  in  most  species,  or  hard,  as  in  a  few, 
it  performs  a  similar  office  to  the  bones  of  larger  animals  in  giving 
support  to  the  soft  parts  and  attachment  to  muscles,  the  legs  being 
joined  upon  and  radiating  from  a  common  breast-plate  (sternum) 
externally;  while,  according  to  Straus-Diirckheim,  there  is  also  an 
internal  breast-plate  of  a  gristly  texture  (nn  sternum  cart  Hag  ineux 
interieur)  in  form  of  a  horse-shoe,  the  two  ends  of  which  are  directed 
forwards. 

The  greater  number  of  the  Arachnida  are  carnivorous,  and  are 
furnished  with  appropriate  organs  for  their  predatory  life.  Some 
parasitic  species,  such  as  the  minute  Parasite  Mites  (Lepti,  De  Geer), 
which  we  have  observed  infesting  numerous  species  of  insects,  from 
the  largest  butterflies  to  the  smallest  gnats,  are  furnished  with  a 
sucker,  in  some  respects  constructed  like  that  of  the  Gadfly  (Tabanus). 
In  other  species,  there  may  be  distinguished  a  pair  of  upper  jaws 
(mandibula),  a  pair  of  under  jaws  (maxilla),  carrying  jointed  feelers 
(palpi),  and  between  them  a  sort  of  tongue  formed  by  a  projection 
from  the  breast.  At  the  back  part  of  the  mouth  is  placed  a  piece  of 
a  horny  texture,  which  Savigny,  Latreille,  and  Audouin  term  the 
pharynx,  forming  the  entrance  into  the  gullet.  The  gullet,  together 
with  a  bulging  on  the  fore  part  of  it,  termed  the  stomach,  as  well  as 
the  intestines,  run  in  a  straight  line  from  the  pharynx  to  the  vent. 
Near  the  upper  portion  of  the  gullet  are  found  salivary  vessels,  whose 
exterior  aperture  is  in  the  first  joint  of  the  upper  jaws.  The  saliva 
secreted  by  these  vessels  appeal's  to  be  poisonous.  Lower  down  are 
the  biliary  vessels,  which  resemble  those  of  insects. 

In  the  greater  number  of  Arachnida  there  is  a  complete  and  very 
distinct  circulatory  system.  The  heart,  which  differs  materially 
from  the  dorsal  vessel  by  some  termed  the  heart  in  insects,  occu- 
pies the  abdomen,  and  its  pulsations  may  be  distinguished  externally. 
It  is  a  thick  longitudinal  vessel,  giving  origin  to  a  certain  number  of 
arteries,  and  receiving  veins  Ijy  which  the  blood  returns  from  the 
respiratory  organs  in  other  parts  of  the  body. 

The  respiratory  organs  have  two  striking  peculiarities,  upon  which 
M.  Latreille  founded  his  two  great  divisions  of  Arachnida. 


ARACHNIDA. 


ARALIACEjE. 


The  division  furnished  with  air-pipes,  similar  to  those  of  insects, 
comprises  Harvest-  or  Shepherd-Spiders  (Phalangia),  Mites,  and 
several  other  genera.  "  The  presence  of  air-pipes  (trachees),"  says 
M.  Latreille,  "excludes  all  complete  circulation,  that  is,  the  distribu- 
tion of  blood  to  different  parts,  and  its  return  from  the  respiratory 
organs  to  the  heart." 

The  other  division  of  the  class  comprises  the  numerous  species  of 
Spiders,  and  the  Scorpions,  which  M.  Straus-Durckheim  and  Leon 
Dufour  place  first.  Their  respiratory  apparatus  consists  of  small 
cavities  formed  by  the  union  of  a  great  number  of  triangular  white 
laminae  of  extreme  thinness.  The  number  of  these  is  usually  two, 
bxit  in  some  species  there  are  four,  and  in  others  eight.  The  external 
apertures  of  these,  termed  spiracles,  and,  as  M.  Latreille  well  remarks, 
objectionably  stigmata,  are  transverse  chinks,  corresponding  in  number 
with  the  pulmonary  pouches. 

The  nervous  system  of  the  Arachnlda  is  ganglionic,  consisting  of 
nerve-knots  (ganglia).  In  man  and  the  larger  animals,  a  ganglion  is 
composed  of  two  substances  similar  to  the  cortical  and  medullary  sub- 
stances of  the  brain,  and  differs  from  nerves  in  being  firmer  in  texture, 
and  covered  with  a  membrane  of  closer  tissue.  In  the  Arachnida 
these  nerve-knots  are  more  concentrated,  if  the  term  may  be  used, 
than  in  Insects,  and  they  are  uniform  in  composition,  rather  than  a 
chain  of  ganglions  equally  separated.  Thus,  in  the  Harvest-Spiders 
(Phalangia)  there  are  a  pair  of  nerve-knots  in  front  of  the  gullet,  and 
at  the  back  of  the  gullet  a  medullary  mass,  apparently  consisting  of 
three  ranges  of  nerve-knots  united. 

We  know  nothing  of  the  organ  of  hearing  in  Arachnida,  though  it 
is  certain  enough  that  they  do  hear.  Their  eyes  are  all  simple,  not 
composite,  like  those  of  many  insects.  "  The  eyes  of  spiders  and 
scorpions,"  says  Swammerdam,  "  are  externally  formed  exactly  in 
the  same  manner,  and  are  smooth,  glittering,  and  without  divisions  ; 
and  are  as  much  dispersed  as  those  that  are  disposed  at  random 
over  the  body.  The  Wolf-Spider,  which  catches  its  prey  by  leaping 
on  it,  has  its  eyes  placed  in  the  same  manner."  In  the  greater 
number  of  Spiders  they  are  8  in  number,  but  in  some  6  (Dysdera  and 
Segcstria),  and  in  others  2  (Phalangium).  The  arrangement  of  the 
eyes,  when  more  than  two,  varies  considerably  in  the  different  genera, 
and  is  taken  advantage  of  in  arranging  them  systematically,  on  the 
principle  first  pointed  out  by  Dr.  Lister,  and  improved  upon  by 
Latreille,  Leach,  and  Walckenaer.  Figures  of  various  arrangements 
of  the  eyes  in  spiders  may  be  seen  in  'Insect  Miscellanies,'  pp.  125, 
126,  after  Audouin.    ('  Lib.  of  Ent.  Knowledge.') 

With  regard  to  the  sexes,  male  spiders  are  always  much  smaller 
than  the  females,  being  often  not  more  than  one-fourth  the  size.  The 
feelers  (palpi),  also,  in  the  male  are  furnished  with  organs  at  the  tip, 
which  are  of  various  forms,  but  usually  bulging,  whereas  the  feelers 
in  the  female  gradually  taper  to  a  point. 

Looking  at  the  size  of  the  female  spider,  and  the  eggs  which  she 
lays,  it  appears  almost  incomprehensible  how  they  could  be  contained 
in  so  small  a  body.  But,  by  observing  them  more  closely,  it  may  be 
discovered  that  they  have  not,  like  the  eggs  of  birds,  a  hard  shell, 
but,  on  the  contrary,  are  soft  and  compressible.  Accordingly,  before 
they  are  laid,  they  lie  in  the  egg-bag  (ovarium)  within  the  spider's 
body,  squeezed  together  in  a  flat  manner ;  and  only  come  into  a 
globular  form  after  they  are  laid,  partly  in  consequence  of  the  equal 
pressure  of  the  air  on  every  side,  in  the  same  way  as  we  see  dew-drops 
and  globules  of  quicksilver  formed  from  the  same  cause. 

The  eggs  of  spiders,  it  is  worthy  of  remark,  are  in  most  cases, 
though  not  always,  placed  in  a  roundish  ball ;  and,  as  there  is 
nothing  in  nature  without  some  good  reason,  if  we  can  discover  it, 
we  may  infer  that  this  form  is  designed  to  economise  the  materials 
of  the  silken  web  which  the  mother  spins  around  them  by  way  of 
protection.  Whether  we  are  right  or  not  in  this  conjecture,  there 
can  be  no  question  as  to  the  manner  in  which  the  ball  is  shaped,  as 
the  writer  has  often  observed  the  process.  The  mother  spider,  in 
such  cases,  uses  her  own  body  as  a  gauge  to  measure  her  work,  in 
the  same  way  as  a  bird  uses  its  body  to  gauge  the  size  and  form  of 
its  nest.  The  spider  first  spreads  a  thin  coating  of  silk  as  a  founda- 
tion, taking  care  to  have  this  circular  by  turning  round  its  body 
during  the  process.  It  then,  in  the  same  manner,  spins  a  raised 
border  round  this  till  it  takes  the  form  of  a  cup,  and  at  this  stage  of  the 
work  it  begins  to  lay  its  eggs  in  the  cup,  not  only  filling  it  with  these 
up  to  the  brim,  but  piling  them  up  above  it  into  a  rounded  heap  as 
high  as  the  cup  is  deep.  Here,  then,  is  a  cup  full  of  eggs,  the  under 
half  covered  and  protected  by  the  silken  sides  of  the  cup,  but  the 
upper  still  bare,  and  exposed  to  the  air  and  the  cold.  It  is  now  the 
spider's  task  to  cover  these,  and  the  process  is  similar  to  the  pre- 
ceding, that  is,  she  weaves  a  thick  web  of  silk  all  round  them,  and, 
instead  of  a  cup-shaped  nest  like  some  birds,  the  whole  eggs  are 
inclosed  in  a  ball  much  larger  than  the  body  of  the  spider  that  con- 
structed it. 

There  is  a  singular  mechanism  for  the  purpose  of  placing  the  eggs 
in  the  proper  position.  The  eggs,  different  from  what  takes  place  in 
birds,  are  excluded  from  a  cavity  just  behind  the  breast.  Here  there 
is  an  organ  placed  somewhat  in  the  form  of  a  hook  or  a  bent  spatula, 
which  the  spider  can  move  in  such  a  manner  as  to  direct  every  indi- 
vidual egg  which  it  lays  to  the  exact  spot  in  the  nest-cup  where  it 
-wishes  it  to  be  placed.    The  sense  of  touch  in  this  organ  must  of 


course  be  very  acute,  as  by  touch  it  must  be  wholly  guided  ;  for  its 
eyes,  though  eight  in  number,  and  very  piercing,  are  situated  on  the 
upper  part  of  the  head,  and  cannot  be  brought  within  sight  of  the 
nest. 

The  hatching  of  the  eggs  of  one  species  (Epcira  diadema)  has  been 
traced  with  great  minuteness,  and  the  successive  evolution  of  the 
embryo  figured  with  great  skill,  by  M.  Herold  of  Marburg. 

M.  Latreille,  whose  method  has  been  generally  followed  both  in 
Britain  and  on  the  Continent,  arranges  the  Arachnida  into  two  orders, 
as  follows  : — 


Class. 


Arachnida 


Orders. 


("Pulmonary  sacs  for  respiration :  six  to  1  n  , 
I     twelve  ocelli  .       ...  J**"**" 
|  Tracheal  for  respiration ;  not  more  j_ 


rachcaria. 


Arachnida 
Pulmonaria. 


than  four  ocelli 
The  first  order  is  divided  into  two  families  :■ 

'Palpi  simple,  pediform ;   mandibles ~)  Families, 
armed  with  a  moveable  and  per- 
forated claw,  emitting  a  poisonous  \  Araneidcc. 
liquid ;  abdomen  inarticulate,  ter-  I 
minated  by  spinnerets    .       .       .  I 
Palpi  produced,  cheliform,  or  shaped"] 

like  pincers;  mandibles  with,  a  move-  i  p  ,.    .  . 
able    digit ;    abdomen  articulate,  r^eaipalpi. 
I.    without  spinnerets .       .       .  .J 
The  Araneidw  include  our  common  Spiders.  [Araneid^e.] 
The  Pcdipalpi  include  the  Scorpions  and  their  allies.  [Sc'ORrio- 

NID.'E.] 

The  second  order,  Trachcaria,  includes  very  various  forms,  as  the 
Pycnogonums  and  the  Mites.    [Traciiearia  ;  Acarid«.] 

ARALIA'CEiE,  Irymor'.s,  are  a  small  natural  order  of  plants,  nearly 
related  to  the  Umbcllifcrce,  from  which  they  are  solely  known  by  their 
young  fruit  consisting  of  more  parts  than  two.  The  species  of  this 
order,  which  includes  the  Ivy  [Hedera],  are  frequently  shrubby,  and 
not  uncommonly  furnished  with  powerful  hard  prickles ;  but  they 
are  often  also  herbaceous  and  unarmed,  like  umbelliferous  plants 
themselves.  As  an  illustration  of  the  order,  the  American  Ginseng 
(Panax  quinqucfolium)  may  be  taken. 


Ginseng  (Panax  quinqucfolium). 
1.  A  barren  flower.  2.  A  fertile  flower.  3.  Ovarium  and  styles. 

4.  Fruit  cut  in  half,  with  the  seeds  projecting. 

5.  A  section  of  a  seed,  showing  its  minute  embryo. 

This  plant,  which  is  nearly  related  to  the  celebrated  stimulating 
drug  called  Ginseng  by  the  Chinese  [Panax],  is  found  occasionally 
on  the  mountains  of  America,  from  Canada  to  the  Carolinas.  It  was 
long  since  introduced  into  our  gardens,  but  it  is  now  seldom  seen. 
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Spinnerets  of  a  Spider,  magnified. 


This  natural  order  seems  to  possess  little  or  no  sensible  properties,  for 
the  singular  invigorating  power  ascribed  to  Ginseng  by  the  Chinese  is 
considered  to  be  apocryphal. 

Many  of  the  species  of  Aralia,  on  account  of  their  aromatic  pro- 
perties, are  employed  in  medicine.  An  aromatic  gum-resin  comes  from 
A.  racemosa,  A.  hispida,  and  A.  spinosa.  A.  medkinalis  is  diaphoretic, 
and  its  shoots  are  employed  in  North  America  as  a  substitute  for 
Sarsaparilla.  A.  cdulis  is  employed  in  China  as  a  sudorific,  and  its 
young  shoots  are  eaten.  The  roots  of  Gunnera  scabra,  or  Panke,  is 
used  by  tanners  on  account  of  the  tannin  it  contains.  Mr.  Darwin 
found  it  on  the  sandstone-cliffs  of  Chiloe,  where  it  resembles  rhubarb 
on  a  gigantic  scale.  One  of  the  leaves  measured  nearly  eight  feet  in 
diameter. 

AKANEID^E,  the  first  family  of  the  first  order  of  the  class 
Arachnida.  [Arachnida.]  They  are  also  called  Spinning  Arachnida, 
from  their  peculiar  habit  of  producing  long  filamentous  cords  with 
which  they  form  their  nests  and  webs.  It  is  to  this  family  that  the 
term  Spider  is  more  especially  applied ;  and  scientifically  it  embraces 
all  those  creatures  which  are  commonly  called  Spiders.  All  these  are 
embraced  under  the  old  Linnccan  genus  Aranea.  Externally  this 
family  is  distinguished  by  the  following  characters: — The  palpi 

resemble  small  feet  without  a 
claw  at  the  tip,  terminated  at 
most  in  the  females  by  a  small 
hook,  but  in  the  males  support- 
ing various  appendages,  more 
or  less  complicated,  connected 
with  the  function  of  reproduc- 
tion in  this  family.  The  frontal 
claws  are  terminated  by  a  mov- 
able hook  which  curves  down- 
wards, and  has  on  its  under-side 
a  little  slit  for  the  emission  of 
a  poisonous  fluid  which  is 
secreted  in  a  gland  of  the  pre- 
ceding joint.  The  niaxillso  are 
never  more  than  two  in  number; 
the  tongue  is  of  a  single  piece, 
always  external,  and  situated  between  the  maxillse,  and  more  or  less 
square,  triangular,  or  semicircular.  The  thorax  has  upon  it  a  V-like 
impression  indicating  the  region  of  the  head;  it  consists  of  a  single 

piece,  to  which  is  at- 
tached behind  a  mov- 
able and  soft  abdomen. 
This  part  of  the  body 
is  furnished  with  four 
or  six  nipples,  fleshy 
at  the  tips,  round  or 
conical,  jointed,  placed 
close    together,  and 

pierced  at  the  extre- 
Clawed  foot  of  a  Spider,  magnified.  m;ty  w}th  an  immense 

number  of  minute  orifices  for  the  discharge  of  silken  threads,  which 
are  produced  from  matter  formed  in  internal  reservoirs.  These  are 
called  Spinnerets.    The  legs  vary  in  length,  but  are  composed  of  seven 

jointa^of  which  the  first  two  form 
the  haunch,  the  next  the  femur, 
the  fourth  and  the  fifth  the  tibia?, 
and  the  two  others  the  tarsus. 
The  last  is  ordinarily  terminated 
by  two  claws,  generally  toothed 
beneath,  and  by  a  third  smaller 
claw  which  is  not  toothed. 

The  most  remarkable  function 
performed  by  the  Araneidce  is  that 
of  producing  silken  threads  by 
means  of  the  spinnerets  above 
described  and  figured.  From 
each  one  of  the  minute  orifices 
of  the  spinneret  there  exude  as 
many  little  drops  of  a  liquid, 
which,  becoming  dry  the  moment 
it  comes  in  contact  with  the  air, 
forms  so  many  delicate  threads. 
Immediately  after  the  filaments 
have  passed  out  of  the  pores 
of  the  spinneret  they  unite  first  together  and  then  with  those  of  the 
neighbouring  spinnerets  to  form  a  common  thread  ;  so  that  the  thread 
of  the  spider,  when  it  suspends  itself  from  any  object,  is  composed  of 
flu  immense  number  of  minute  filaments,  amounting  even  to  many 
thousands,  each  of  which  is  of  such  extreme  tenuity  that  the  naked  eye 
cannot  detect  them  till  they  are  formed  into  a  common  thread.  The 
spinnerets  of  the  same  spider  differ  in  structure,  and  Lyonnet  has 
shown  that  one  set  of  spinnerets  is  employed  in  producing  threads 
which  are  glutinous,  whilst  another  set  produces  threads  which  are 
smooth.  This  may  be  seen  by  throwing  a  little  dust  on  a  spider's  web, 
Buoh  as  that  of  Epcira  diadema,  when  it  will  he  found  that  it  adheres 
to  the  threads  which  are  spirally  disppsed,  but  not  to  those  that  radiate 


Single  thread  of  a  Spider,  magnified. 


from  the  centre  to  the  circumference, 
be  stronger  than  the  spiral  ones. 


These  last  are  also  found  to 


Garden-Spider  suspended  by  a  thread. 

The  spinnerets  are  in  connection  with  an  internal  apparatus  which 
secretes  the  matter  they  thus  elaborate.    This  apparatus  consists  of 


Geometric  Net  of  Epcira  Diadema. 

a  number  of  intestine-like  canals  which  are  united  together,  and  vary 
both  in  number  and  extent  according  to  the  species  in  which  they  occur. 
These  canals  empty  themselves  into  tubes  which  open  into  the  spinnerets 
from  whence  the  thread  is  extruded. 

It  is  by  means  of  these  threads  that  spiders  construct  the  various 
webs  which  they  throw  from  one  object  to  another,  for  the  purpose  of 
entrapping  their  prey.  It  is  said  that  some  of  the  larger  species  con- 
struct webs  in  which  even  small  birds,  such  as  the  humming-bird,  are 
caught  and  made  subservient  to  the  wants  of  the  spider.  No  sooner  is 
an  insect  or  other  small  animal  ensnared  than  the  spider,  placed  in  the 
centre  of  its  net,  or  in  a  cell  built  at  its  side  for  the  purpose  of  watching, 
darts  forth,  and  uses  all  its  efforts  to  inflict  upon  it  wounds  into  which 
it  pours  the  venom  contained  in  its  frontal  claws.  When  the  creature 
thus  caught  offers  too  great  a  resistance,  so  that  the  spider  becomes 
endangered,  he  retires  for  a  time  from  the  contest  to  renew  his  strength, 
leaving  his  victim  secure  in  his  meshes,  and  gradually  getting  exhausted 
from  the  attempts  it  makes  to  escape.  When  the  spider  returns  he 
frequently  twists  the  web  round  and  round  the  body  of  his  victim, 
and  then  either  at  once  commences  to  make  a  meal  of  him,  or  waits 
till  his  appetite  suggests  the  proper  time  for  feeding. 

Although  Spiders  are  not  provided  with  wings,  and  are  consequently 
incapable  of  flight,  they  have  a  power  of  ballooning  with  their  silken 
threads,  by  means  of.  which  they  can  make  distant  journeys  through 
the  atmosphere.  These  aerial  excursions,  which  appear  to  result  from 
an  instinctive  desire  to  seek  some  more  favourable  spot  for  the 
gratification  of  their  appetite  or  other  cause,  are  undertaken  when 
the  weather  is  bright  and  serene,  especially  in  the  autumn,  both  by 
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adult  and  immature  individuals  of  many  species,  and  are  effected  in  the 
following  way  : — They  first  mount  to  the  summit  of  an  object,  and 
then  raise  themselves  still  higher  by  straightening  their  limbs  ;  the 
abdomen  is  then  elevated  into  an  almost  perpendicular  position,  and 
they  emit  from  their  spinnerets  a  small  quantity  of  viscid  fluid,  which 
is  drawn  into  fine  lines  by  the  ascending  current  of  air  from  the 
heated  ground.  Against  these  lines  the  current  of  air  from  below 
keeps  impinging  till  the  animals,  finding  themselves  acted  on  with 
sufficient  force,  quit  their  hold  of  the  earth  and  mount  into  the 
air.  It  has  been  sometimes  stated  that  spiders  can  forcibly  propel 
or  dart  out  lines  from  their  spinnerets;  but  when  placed  on  twigs  set 
upright  in  glass  vessels,  with  perpendicular  sides,  all  their  efforts  to 
escape  are  unavailing. 

The  webs  named  gossamer  are  composed  of  lines  spun  by  spiders, 
which,  on  being  brought  into  contact  by  the  action  of  a  gentle  air, 
adhere  together,  till  by  continual  additions  they  are  accumulated 
into  irregular  white  flakes  and  masses  of  considerable  extent. 

The  poisonous  effects  of  the  wounds  of  spiders  are  produced  by 
means  of  the  mandibles,  or  frontal  claws,  which  are  each  armed  with 
a  moveable  and  extremely  sharp  unguis,  near  to  the  point  of  which  is 
a  minute  orifice,  whence  there  is  poured  out  a  drop  of  poison  into 
the  wound.  This  orifice,  which  is  very  difficult  to  detect,  com- 
municates with  a  canal  in  the  interior  of  the  mandible  ;  this  canal 
proceeds  from  a  gland  situated  in  the  interspace  of  the  muscles  of  the 


thorax.  The  gland  consists  of  a  vesicle  having  internally  a  number 
of  spiral  filaments,  which  are  connected  together  by  a  membrane  in 
the  form  of  a  bag.  Although  dreadful  stories  are  related  of  the  effects 
of  the  bites  of  spiders  on  the  human  body,  it  appears  from  experi- 
ments made  by  Mr.  Blackwall  on  British  Spiders,  that  none  of  these 
have  the  power  of  producing  any  ill  effects  on  human  beings.  Thero 
is  still  wanting  good  evidence  on  which  to  rest  a  charge  of  poisoning 
man  by  biting  him,  even  against  the  larger  forms  of  spiders,  which 
inhabit  tropical  climates. 

A  curious  feature  in  the  history  of  spiders  is  the  power  they  possess 
of  reproducing  their  limbs  after  they  have  been  broken  off.  This 
power,  however,  is  not  confined  to  spiders,  as  we  find  it  in  the 
Crustacea  [Crustacea],  and  even  in  the  vertebrate  animals  amongst  the 
Amphibia.  [Amphibia.]  In  the  case  of  the  spiders,  it  is  never  a  part 
of  a  limb  which  is  reproduced,  but  if  a  part  of  a  leg  is  removed,  it 
proceeds  to  throw  off  the  remainder,  and  after  the  next  moult  the 
missing  member  reappears. 

The  species  of  the  family  Araneidw  are  very  numerous,  and  havo 
been  arranged  by  naturalists  under  several  genera.  They  have  bees, 
investigated  with  great  care  by  M.  Walckenaer,  who  has  made  them 
the  special  study  of  his  life,  and  has  drawn  up  a  natural  arrangement  of 
them  according  to  their  structure  and  habits  of  life.  A  synopsis  of 
this  arrangement  we  subjoin,  as  by  a  little  study  it  will  furnish  au 
insight  into  the  surprisingly  varied  habits  of  this  family  : — : 


Mandibles  ar- 
ticulated ho- 
rizontally ; 
moving  ver- 
tically. 


TABLE  OF  THE  SUBDIVISION  OF  THE  ARANEIDJE,  OR  ARACIINIDA  FILOSA,  INTO  GENERA, 
Genera. 

1 


Mandibles  ar- 
ticulated 
vertically  or 
on   an  in- 
clined plane ; 


Eyes  aggregated. 

Eyes  segregated. 

Eyes  anterior. 

Eyes  anterior 
and  lateral. 


Eyes  anterior 
and  lateral, 
very  unequal 
in  size. 


moving 
terally. 


la- 


Eyes 
almost 
in  size. 


anterior, 


Mygale. 
Oletera. 
Filistata. 
Missulena. 
Sphodros. 
Dysdera. 
Segestria. 
Uptiotes. 
Omosites. 
Scytodo. 
(  Lycosus. 
I  Dolomedes. 
Storena. 
Ctenus.  ' 
I  Hersilia. 
^  Sphasus. 
Dolophenes. 
Myrmecia. 
Eresus. 
Platiscelum. 
Attus. 
Delena. 
Thomisus. 
Selenops. 
Eripus. 
Philodromus. 
Sparassus. 
Clastes. 
Clubiona. 
Drassus. 
Clotho. 
Emyo. 
Latrodectus. 
Pholeus. 
Artema. 
Tegenaria. 


>  Latebricolje,  hiding  in  holes  and  fissures. 


Tubicoue,  inclosing  themselves  in  silken  tubes. 


Cellulicol^e,  sheltering  themselves  in  small  cells. 


>  Cubsoees,  running  swiftly  to  catch  their  prey. 


Saltatores,  leaping  and  springing  'with  agility  to 
seize  their  prey. 


Venantes,  incessantly 
running  or  leaping 
about  the  vioinity  of 
their  abode  to  chase 
and  catoh  their  prey. 


J 


Laterigrad;e,  walking  and  running  sideways  or 
backwards ;  occasionally  throwing  out  threads  to  < 
entrap  their  prey. 


Niditelje,  going  abroad,  hut  making  a  web  for  their 
nests,  whence  issue  threads  to  entrap  their  prey. 

F11.ITEL.E,  going  abroad,  but  spreading  long  threads 
of  silk  about  the  places  where  they  prowl  in  order 
to  entrap  their  prey. 


"      ]  Lachesis. 
Agelena. 
Nyssus. 
Epeira. 
Tetragnatta. 
Uloborus. 
Zosis. 
Lynyphia. 
Episina. 
Theridion. 


Vagantes,  wandering 
abroad  and  inces. 
santly  spying  out  for 
prey  ;  no  fixed  resi- 
dence except  at  the 
period  of  oviposition. 

Erranles,  prowling  about 
the  neighbourhood  of 
their  nests,  or  near 
the  threads  which 
they  throw  out,  to 
catch  their  prey. 


Sedentes,  spinning  large 
webs  to  entrap  their 
prey,  lying  in  wait  in 
the  middle  or  at  the 
side. 


Tapiteue,  spinning  great  webe  of  a  close  texture 
like  hammocks,  and  dwelling  therein  to  catch 
their  prey. 

Orbitel-e,  spreading  abroad  webs  of  a  regular  and 
open  texture,  either  orbicular  or  spiral,  and  re-  ^ 
maining  in  the  middle  or  on  one  side  to  catch 
their  prey. 

Retitelje,  spinning  webs  of  an  open  meshwork  and 
of  an  irregular  form,  and  remaining  in  the  middle 
or  on  one  side  to  catch  their  prey. 

Natantes,  Bwimming  in^) 
water     and  there 

.P«»uu.8  m  uie  w»«r  «.  entrap  ^      8preading  their  fila- 

ments  to  entrap  their 
prey. 

{Cyclopwdia  of  Anatomy  and  Physiology,  article  'Arachnida;'  Blackwall,  in  Report  of  British  Association,  1844;  Owen's  Lectures 
on  Comparative  Anatomy  ;  Cuvier's  Rlgne  Animal;  Insect  Architecture,  in  Library  of  Entertaining  Knowledge.) 


Terrestres,  liv. 
on  land  or 
in  holes  in 
the  ground. 


> 

in 


Aguaticw,  liv. 
ing  in  water. 


ARAUCA'RIA,'in  Botany,  is  the  name  of  a  singular  genus  of 
gigantic  Firs,  found  scattered  over  the  southern  hemisphere.  It  is 
known  from  all  the  other  fir3  by  its  stiff  broad  leaves,  by  a  long  leafy 
appendage  with  which  the  scales  of  its  cones  are  terminated,  and  by 
its  anthers  having  many  cells.  The  following  species  are  those  which 
are  best  known: — 

Araucaria  excelsa,  commonly  called  the  Norfolk  Island  Pine,  is 
found  not  only  in  the  spot  after  whioh  it  has  been  named,  but  also  in 
several  other  places  in  the  South  Seas,  as  in  New  Caledonia,  Botany 
Island,  Isle  of  Pines,  and  in  some  parts  of  the  east  coast  of 
Australia.  It  is  described  as  a  most  majestic  tree,  growing  to  the 
height  of  from  160  to  228  feet,  with  a  circumference  sometimes  of 
more  than  30  feet.    Its  trunk  rises  erect,  and  is  sparingly  covered 
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with  long  drooping  naked  branches,  towards  the  extremities  of  which 
the  leaves  are  clustered ;  these  latter,  when  the  plant  is  young,  are 
long,  narrow,  curved,  sharp-pointed,  and  spreading,  but  when  the  tree 
is  old  they  have  a  shorter  and  broader  figure,  and  are  pressed  close 
to  the  branches ;  old  and  young  trees  are  consequently  so  different  that 
they  have  the  appearance  of  distinct  species.  The  bark  abounds  in 
turpentine ;  the  wood,  which  is  destitute  of  that  substance,  is  white, 
tough,  and  close-grained.  It  was  once  expected  that  this  tree  would 
have  been  valuable  for  its  timber,  and  that  it  would  have  afforded 
spars  for  the  navy  of  great  size  ;  but  it  has  been  found  on  trial  to  be 
too  heavy,  and  so  unsound  that  Captain  Hunter  could  only  find  7 
trees  fit  for  use  out  of  34  that  he  caused  to  be  felled.  Its  wood  is, 
however,  useful  for  carpenters'  indoor  work.    Several  specimens  of 
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this  tree  exist  in  the  collections  of  this  country.  Unfortunately  it 
will  not  live  in  the  open  air  in  the  winter,  and  its  growth  is  so  rapid 
as  to  render  it  very  soon  too  large  for  the  loftiest  greenhouses.  A 


Norfolk  Island  Pine  [Araucaria  excelsa). 

supposed  species,  called  the  Moreton  Bay  Pine  (Araucaria  Cunning- 
hami),  is  scarcely  distinguishable  from  this.  It  is  a  highly  interesting 
fact  that  a  plant  very  nearly  the  same  as  this  Araucaria  exceha 
certainly  once  grew  in  Great  Britain.  Remains  of  it  have  been  found 
in  the  Lias  of  Dorsetshire,  and  have  been  figured  in  the  Fossil  Flora, 
under  the  name  of  Araucaria  primceva. 

Araucaria  Dombeyi,  or,  as  it  is  more  commonly  called,  A.  imbricaia, 
is  a  noble  species,  inhabiting  the  mountains  of  the  Araucanian  Indians 
in  South  America,  whence  the  name  of  the  genus  derives  its  origin. 
This  species  has  its  branches  closely  covered  with  broad,  lance-shaped, 
very  rigid  and  pungent  dark-green  leaves ;  it  produces  its  branches  in 
circles  around  its  erect  stem  ;  and  when  old  it  acquires  an  appearance 
not  very  unlike  that  of  the  Norfolk  Island  Pine,  only  it  is  much  less 
graceful.  Its  wood  is  said  to  be  durable,  and  it  yields  a  great  quantity 
of  resin.  Many  specimens  are  now  growing  in  England,  and  seem  to 
bear  our  winters  well. 

A  raucaria  Brasiliensis  is  extremely  like  the  last,  but  the  leaves  are 
longer,  weaker,  and  less  densely  imbricated ;  and  it  is  much  more 
impatient  of  cold.  It  is  found  wild  in  the  southern  provinces  of 
Brazil. 

ARAUCARITES  (Presl),  a  genus  of  Fossil  Plants  found  in  the  Lias 
of  Lyme  Regis. 

A'RBUTUS,  a  genus  of  evergreen  shrubs,  belonging  to  the  natural 
order  Ericaccce.  It  is  characterised  by  its  fruit  beiag  a  berry, 
containing  many  seeds.  The  most  remarkable  species  is  the  Arbutus 
of  Virgil,  now  called  A.  Unedo,  or  the  Strawberry-Tree,  from  the 
resemblance  borne  by  its  berries  to  that  well-known  fruit.  It  is  a 
native  of  the  south  of  Europe  and  the  Levant.  In  our  gardens  it 
proves  a  hardy  evergreen-tree,  sometimes  as  much  as  18  or  20  feet 
high,  bearing  its  greenish-yellow  blossoms  in  October  and  November, 
and  its  bright  yellow  and  red  berries,  which  are  studded  with  little 
projections,  in  November  and  the  succeeding  months.  The  most 
interesting  specimens  in  this  country  are  at  the  lake  of  Killarney, 
where  they  form  groves  of  great  beauty.  The  plant  can  scarcely 
however  be  considered  indigenous  to  Ireland  on  this  account.  Its 
berries  are  hardly  eatable :  taken  in  too  great  quantities  they  are 
apt  to  produce  stupefaction  ;  nevertheless  a  wine,  said  to  be  pleasant 
enough,  is  prepared  from  them  in  Corsica. 

A.  A  ndrackne,  the  Oriental  Arbutus,  is  superior  to  the  last  in  beauty 
both,  of  leaves  and  flowers,  but  it  is  much,  more  tender,  and  does  not 


bear  fruit  in  Great  Britain.  It  is  readily  known  by  its  broader  and 
less  serrated  leaves,  and  by  its  bark  peeling  off  so  as  to  leave  the  stem 
always  smooth  and  of  a  clear  bright  cinnamon-brown.  It  is  a  native 
of  the  Levant. 

A.  hybrida,  Mule  Arbutus,  is  apparently  a  hybrid  between  the  last 
two,  agreeing  with  A.  Unedi  m  the  general  aspect  of  its  foliage,  which 
is  however  larger  and  more  handsome,  and  with  A.  Andrachne  in 
flowers  and  in  the  deciduous  bark.  It  is  hardy,  and  very  ornamental 
but  it  does  not  bear  berries  in  Great  Britain. 

A.  procera,  a  native  of  California,  exists  in  the  gardens  of  this 
country.  A.  rnucronata,  from  the  Straits  of  Magalhaens,  is  a  hardy 
evergreen  bush,  with  small,  very  dark,  pointed  and  serrated 
leaves,  among  which  hang  numbers  of  solitary  white  blossoms. 
[Arctostaphylos.] 

ARCHER  FISH  (Toxotes,  Cuvier),  a  genus  of  Acanthopterygious 
Fishes,  belonging  to  the  family  Squamipennw,  or  those  which  are 
distinguished  by  having  not  only  the  soft  parts,  but  often  the  very 
spines  of  the  dorsal  and  anal  fins  covered  with  scales  like  the  rest  of 
the  body,  and  not  always  very  easily  distinguishable  from  it.  Though 
the  single  species  upon  which  this  genus  is  founded  had  been  long 
known  to  naturalists,  and  described  under  the  various  names  of 
Scarus  Schlosseri,  Sciama  jaculatrix,  Labrus  Sagittarius,  and  Cuius 
chatareus,  by  the  different  writers  on  Ichthyology,  yet  it  was  left  for 
Baron  Cuvier  to  point  out  its  appropriate  generic  characters,  and  to 
distinguish  it  definitely  from  the  different  groups  with  which  it  had 
been  previously  confounded.  These  characters  are  found  in  the  short 
and  compressed  form  of  the  body;  in  the  dorsal  fin  being . situated 
very  far  back,  provided  with  very  strong  spines,  and  like  the  anal, 
which  is  placed  very  nearly  opposite  to  it,  covered  on  its  soft  parts 
with  large  tough  scales  ;  in  the  short  depressed  shape  of  the  muzzle ; 
and  in  the  length  of  the  under  jaw,  which  considerably  surpasses  the 
upper,  and  entails  upon  the  animal  the  singular  habit  from  which  it 
has  derived  the  name  of  the  Archer.  The  gills  have  six^hrancnkratcgous 
rays  ;  the  teeth  are  small,  sharp,  and  dispersed  over  the  jaws,  tongue, 
and  palate  ;  the  stomach  is  short  and  broad,  the  air-bladder  large,  and 
the  pylorus  provided  with  twelve  ccocal  appendices.  The  only  known 
species  is — 

The  Toxotes  jaculator  of  Cuvier,  which  is  found  in  Java  and 
Sumatra,  and  has  been  long  celebrated  for  the  singular  instinct  which 
it  displays  -in  catching  flies  and  other  insects  which  are  its  prey. 
Comparatively  speaking,  there  are  very  few  species,  among  the 
numerous  class  of  fishes,  distinguished  by  superiority  of  instinct  or 
address ;  but  the  very  rarity  of  their  occurrence  makes  the  partial 
instances  which  are  occasionally  met  with  still  more  remarkable,  and 
among  these  the  means  which  the  Archer  and  a  species  of  Choztodon 
(0.  rostratus)  employ  for  procuring  food  are  entitled  to  especial 
notice.  The  tubular  form  of  the  mouth  in  these  animals  permits 
them  to  squirt  or  project  small  quantities  of  water  to  some  distance, 
and  with  considerable  force.  When,  therefore,  the  Archer  perceives  a 
fly  or  other  insect  resting  on  the  leaves  of  the  aquatic  plants  which 
overhang  or  swim  on  the  surface  of  the  stream,  it  projects,  or  as  it 
were  shoots  a  single  drop,  not  directly  towards  the  insect,  but 
obliquely  upwards,  in  such  a  manner  as  to  strike  it  in  falling,  thus 
preventing  it  from  perceiving  its  danger  and  escaping  in  time.  With 
such  accuracy  is  the  aim  taken,  that  though  frequently  projected  to 
the  height  of  four  or  five  feet,  the  drop  seldom  fails  to  hit  the  mark 
and  precipitate  the  insect  into  the  water,  where  it  is,  of  course,  within 
reach  of  the  Archer.  The  fish  itself  is  of  a  yellowish  colour,  marked 
on  the  back  with  five  brown  spots. 

ARCTIC  FOX,  in  Zoology,  a  small  species  of  Fox  (Canis  lagopus), 
celebrated  for  the  beauty  and  fineness  of  its  fur,  which  has  long  been 
considered  a  valuable  article  of  commerce.  The  colour  of  the  fur,  as 
is  the  case  with  all  animals  which  inhabit  very  hia)1  latitudes,  varies 
according  to  the  season,  being  slaty  blue  in  snmr*  er,  and  pure  white 
in  winter.  It  is  in  the  latter  state  that  the  fur  is  most  esteemed,  not 
only  on  account  of  its  colour,  but  likewise  because  it  is  of  a  closer 
and  finer  quality  than  at  any  other  time.  The  soles  of  the  feet  also 
are  at  all  seasons  covered  with  a  thick  coat  of  fur,  like  those  of  the 
common  hare,  which  defends  them  from  the  severity  of  the  snow, 
and  is  a  character  likewise  common  to  most  other  northern  animals. 
[Fox.] 

ARCTOSTA'PHYLOS,  or  Bear-Berry,  is  a  genus  of  plants  till  lately 
considered  the  same  as  Arbutus,  from  which  it  is  essentially  dis- 
tinguished by  its  berries  containing  only  from  one  to  five,  instead 
of  a  great  many  seeds.  The  common  Bear-Berry  (A.  Uva  Ursi),  is 
found  wild  in  the  mountainous  parts  of  England  and  Scotland,  and 
generally  over  the  whole  of  the  north  of  Europe.  It  is  a  trailing 
shrubby  plant,  with  leathery  dark-green  entire  leaves,  which  are 
broadest  at  their  upper  end.  The  flowers  are  white,  tinged  with  pink, 
small,  and  in  clusters.  The  berries  are  small  and  red,  like  those  of 
the  hawthorn.  The  whole  plant  is  so  astringent  that  it  has  been 
employed  by  the  tanner  with  success,  and  also  in  dyeing  a  grayish 
black  c  jlour ;  it  is  no  doubt  the  same  property  which  has  made  it 
celebrated  for  its  efficacy  in  gravel  complaints,  and  in  diseases  of  the 
urinary  organs.  When  cultivated  it  requires  to  be  grown  in  peat 
earth. 

ARDEA  (Vieillot),  the  Heron,  a  genus  of  birds  under  which  Linnreus 
comprehended  the  Cranes  and  several  other  divisions  now  formed 
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into  distinct  genera  by  modern  naturalists.  M.  Vieillot  followed 
Buffon  in  making  four  divisions  of  the  Herons ;  but  Temminck,  who 
has  paid  peculiar  attention  to  these  birds,  arranges  them  under  one 
genus  and  two  sections.  The  genus  Ardea,  as  limited  by  Vieillot, 
is  thus  characterised  : — 

Bill  strong,  straight,  or  slightly  curved,  compressed,  acuminated, 
sharp,  in  most  species  finely  toothed  ;  the  upper  mandible  somewhat 
channeled,  and  usually  notched  towards  the  tip  ;  nostrils  on  the  side, 
almost  at  the  base,  slit  lengthwise  in  the  groove,  and  half  shut  by  a 
membrane ;  eyes  with  a  naked  circle  around  them  extending  to  the 
bill ;  legs  long,  slender,  and  either  half-naked  or  feathered  down  to 
the  shank  (tarsus) ;  the  middle  fore  toe  united  to  the  outer  one  by 
a  short  membrane ;  the  hind  toe  articulated  interiorly,  and  upon  the 
same  level  as  the  others ;  the  second  and  third  quill-feathers  of  the 
wings  the  longest. 

Herons. 

M.  Temminck  thus  defines  the  Herons  properly  so  called  : — Bill 
much  longer  than  the  head,  as  large  as>  it  is  high,  or  larger,  at  the 
base ;  upper  mandible  nearly  straight ,  -  great  portion  of  the  tibia 
naked.    Food,  fish  principally. 


Blil  r»f  Common  Heron. 

It  wdl  only  be  necessary  to  give  a  sketch  of  the  leading  forms  of 

this  group.    We  proceed  therefore  to  illustrate  M.  Temminck's  first 

section  of  the  true  Herons  by  the  Common  Heron,  which  most  authors 

consider  as  the  type. 

The  Common  Heron  is,  in  the  opinion  of  Belon  and  some  others, 

the  'Epw5i6s  of  Aristotle,  but  we  do  not  consider  this  as  cer- 
tain :  the  term  'EpwBiSs  is  doubtless  applied  by  Aristotle  to  the 

form  ( '  Hist.  Anim.',  viii.,  3),  but  what  species  is  meant  by  him 

is  not  so  clear.     But  the 

bird  is,  without  doubt,  the 

Ardea  of  the  Romans.    It  is 

the  Beccapesce,  Airone,  Oca- 

Cicogna,  and  Sgarza,  of  the 

modern  Italians;  the  Garza 

of  the  Spaniards ;  Reyger 

and  Rkeier  of  the  Germans  ; 

Heron  of  the  French  ;  Cryr 

glds  of  the  ancient  British  ; 

and    Common    Heron,  or 

Heronshaw,  of  the  modern 

British. 
Description.  —  Plumage 

bluish-ash ;  middle  toe,  the 

nail  included,  much  shorter 

than  the  tarsus. 

Male  and  Female  after  the 

Third    Year.  —  Long  loose 

black     feathers     on  the 

back  of  the  head ;  similar 

feathers    or  plumes    of  a 

lustrous  white  depend  from 

the  lower  part  of  the  neck  ; 

the  equally  elongated  and 

subulate  scapulars  are  of  a 

silvery-ash.  Forehead,  neck,  Common  Heron  [Ardea  cinerea). 

middle  of  the  belly,  border  of  the  wings  and  thighs,  pure  white ;  occiput, 

sides  of  the  breast,  and  flanks,  deep  black.    On  the  front  of  the  neck 

are  large  longitudinal  black  and  ash  spots.    Back  and  wings  very  pure 

bluish-ash ;  bill  deep  yellow ;  iris  yellow ;  naked  skin  of  the  eye 

bluish-purple ;  feet  brown,  but  of  a  lively  red  towards  the  feathered 
part.  Length  3  feet  and  upwards.  In  this  state  M.  Temminck,  whose 
description  we  have  given,  states  the  bird  to  be  the  Ardea  cinerea 
(male)  of  Latham  ('Index')  ;  Ardea  major  of  Gmelin;  Le  Heron  Huppe 
of  Buflbn ;  Heron  commun  of  Gerard;  Common  Heron  (male)  of 
Latham  ('  Syn.'),  Pennant  ('Brit.  Zool.'),  and  Albin ;  Ashgrauer  Rheier 
of  Meyer  and  others  ;  and  Sgarza  cenerino  of  the  '  Stor.  degl.  Ucc' 

Young  up  to  the  Age  of  Three  Years. — No  crest,  or  at  most  the 
plumes  composing  it  very  short ;  no  long  loose  feathers  at  the  lower 
part  of  the  neck,  nor  above  the  wings  ;  forehead  and  top  of  the  head 
ash-colour ;  throat  white  ;  neck  clear  ash,  with  numerous  spots  of  a 
deeper  colour  than  the  ground  ;  back  and  wings  bluish-ash,  mingled 
with  brown  and  whitish  ;  breast  marked  with  longitudinal  spots  ; 
upper  mandible  of  the  bill  blackish-brown,  with  yallowish  spots; 
lower  mandible  yellow ;  iris  yellow  ;  skin  round  the  eyes  greenish- 
yenow  ;  feet  blackish-ash,  but  yellowish  towards  the  feathered  part. 


In  this  state  M.  Temminck  considers  the  bird  to  be  the  Ardea  cinerea 
(female)  of  Latham;  Ardea  Rhevana  of  Sander;  Le  HCron,  of 
Buffon ;  Common  Heron  (female)  of  Latham  ;  Sgarza  marina,  of  the 
'  Stor.  degl.  Ucc'  ;  and  Be  Blaauwe  Rcigcr  (being  the  young  in  the  first 
year)  of  Sepp. 

The  edge  of  the  bill  is  serrated  near  the  point,  and  the  nail  of  the 
middle  toe  pectinated,  as  in  the  Herons  generally. 

Variety. — Nearly  perfectly  white.  A  variety  of  this  description  is 
figured  by  Frisch  (t.  204) ;  but  it  is  very  rare. 

Habits,  Food,  Reproduction,  tkc. — The  solitary  habits  of  the  Common 
Heron,  excepting  at  the  season  of  reproducti  >n,  are  well  known.  At 
that  period  they  congregate  at  their  breeding  stations,  or  heronries, 
for  which  the  loftiest  trees  are  generally  chosen.  Pennant  says  that 
at  Cressi  Hall,  near  Gosberton,  in  Lincolnshire,  he  counted  more  than 
eighty  nests  in  one  tree.  Montagu  notices  a  heronry  on  a  small  island 
in  a  lake  in  the  north  of  Scotland,  whereon  there  was  c.nly  one  scrubby 
oak.  This  being  too  small  to  contain  all  the  nests,  the  herons,  rather 
than  abandon  their  society  and  a  favourite  station,  had  many  of  them 
placed  their  nests  on  the  ground.  In  the  south  and  west  of  England 
the  heronries  in  Windsor  Great  Park  in  Berkshire,  at  Brockley  in 
Somersetshire,  and  at  Powderham  Castle  in  Devonshire,  are  worthy  of 
notice.  The  nest  is  built  of  sticks,  and  is  large  and  flat.  It  is  lined 
with  wool  or  other  soft  materials,  and  on  this  lining  are  deposited 
four  or  five  bluish-green  lustreless  eggs.  The  young  are  less  pre- 
possessing in  appearance  than  nestlings  in  general,  but  few  of  which 
are  pleasant  to  look  upon,  and  they  remain  in  the  nest  for  five  or  six 
weeks,  during  which  time  the  old  birds  unceasingly  supply  them  with 
fish,  &c.  There  are  sometimes  deadly  feuds  between  the  herons  and 
the  rooks,  originating  in  a  dispute  for'  the  possession  of  the  nest-trees. 
Dr.  Heysham's  account  of  one  of  these  battles  at  Dallam  Tower, 
in  Westmorland,  originating  in  the  felling  of  the  fine  old  oaks 
occupied  by  the  herons,  and  their  consequent  attempt  upon  the  grove 
in  the  tenure  of  the  rooks,  is  well  worth  perusal.  The  herons  had 
the  best  of  the  fray  for  two  successive  seasons,  and  at  length  a  sort 
of  peace  was  patched  up  between  the  combatants ;  the  rooks  and  the 
herons  severally  setting  up  their  nests  on  a  particular  part  of  the  now 
only  remaining  grove,  and  leaving  the  other  moiety  to  the  opposite 
faction. 

Buffon  draws  largely  upon  his  imagination  for  a  picture  of 
wretchedness,  and  then  makes  the  heron  a  personification  of  it,  with 
as  much  foundation  as  characterises  most  of  his  fancies  of  this 
description.  When  on  its  fishing  station,  the  bird  stands  immoveable 
as  a  stump,  with  the  neck  bent  and  between  the  shoulders,  watching 
for  the  passing  fish,  which  it  unerringly  spears  with  its  sharp  bill. 
But  besides  fish  and  reptiles,  such  as  frogs,  newts,  &c,  mice,  young 
water-rats,  and  even  young  water-fowl,  are  occasionally  devoured  by 
it.  Mr.  Selby,  in  his  excellent  '  Illustrations  of  British  Ornithology,' 
gives,  on  the  authority  of  Mr.  Neill,  of  Canonmills,  near  Edinburgh, 
two  interesting  anecdotes  in  illustration  of  the  habits  of  this  bird  in 
a  state  of  half-domestication.  "  The  Common  Heron  (a  male),"  says 
Mr.  Neill,  "  which  was  winged  on  Coldingham  Muir  in  autumn,  1821, 
when  a  young  bird,  and  given  to  me  in  1822  by  Mr.  John  Wilson,  of 
the  College,  has  since  resided  in  my  garden  at  Canonmills,  and  is  now 
so  tame  that  he  often  follows  me,  expecting  a  piece  of  cheese,  which 
he  relishes.  Four  years  ago  Mr.  Allan,  of  Lauriston,  sent  me  a  young 
female  which  had  been  taken  during  a  severe  storm.  She  soon  asso- 
ciated with  the  older  bird.  In  summer,  1828,  she  laid  three  or  four 
eggs  (I  am  not  sure  which)  on  the  top  of  a  wall  next  to  the  mill-pond. 
She  then  laid  one  or  two  on  the  flower-border  below  the  wall,  and 
close  by  the  box-edging  :  here  some  eggs  were  broken  by  the  birds 
suddenly  starting  ofi'  when  alarmed  by  strangers  walking  in  the 
garden.  We  supplied  their  place  by  some  bantam  eggs,  and  only  one 
heron  egg  at  last  remained.  Alas  !  the  poor  hen,  having  strayed  to 
the  margin  of  the  mill-pond,  was  shot  by  some  thoughtless  young 
man  with  a  fowling-piece.  The  cock  continued  to  sit  for  several 
entire  days  after  the  death  of  the  hen,  but  at  last  tired.  He  used  to 
sit  when  she  went  off  for  food.  During  the  whole  time  of  pairing 
the  cock  was  very  bold,  raising  his  feathers  and  snapping  his  bill 
whenever  any  one  approached." 

Mr.  Neill  further  adds  a  fact,  showing  that  the  bird  can  swim  upon 
occasion.  "A  large  old  willow-tree,"  writes  Mr.  Neill  in  continuation, 
"  had  fallen  down  into  the  pond,  and  at  the  extremity,  which  is  partly 
sunk  in  the  sludge,  and  continues  to  vegetate,  water-hens  breed.  The 
old  cock  heron  swims  out  to  the  nest,  and  takes  the  young,  if  he  can. 
He  has  to  swim  10  or  12  feet,  where  the  water  is  between  2  and  3  feet 
deep.  His  motion  through  the  water  is  slow,  but  his  carriage  stately. 
I  have  seen  him  fell  a  rat  by  one  blow  on  the  back  of  the  head,  when 
the  rat  was  munching  at  his  dish  of  fish." 

Geographical  Distribution. — Very  extensive,  and  embracing  the 
greater  part  of  the  Old  World.  (Selby.)  It  is  permanent  in  England. 
Dr.  Latham  says,  "  In  England  and  the  milder  climates  this  species 
of  heron  is  stationary,  migratory  in  the  colder,  according  to  the 
season  ;  is  rarely  seen  far  north.  Inhabits  Africa  and  Asia  in  general, 
the  Cape  of  Good  Hope,  Calcutta,  and  other  parts  of  India,  and  is 
found  in  America  from  Carolina  to  New  York."  With  regard  to  the 
American  locality,  Dr.  Latham  appears  to  have  taken  the  Great  Heron 
(Ardea  Herodias,  Linnaeus),  for  the  Common  Heron,  which  last  is 
not  mentioned  by  any  of  the  ornithologists  who  have  made  the  birds 
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of  America  their  study,  as  an  inhabitant  o£  the  New  World.  Dr. 
Von  Siebold  mentions  this  our  European  species  among  the  birds 
which  he  observed  in  Japan. 

Utility  to  Man. — In  days  of  old,  when  the  Heron  was  a  principal 
feature  in  the  noble  sport  of  hawking,  and  when  the  destruction  of  its 
eggs  was  visited  with  a  penalty  of  twenty  shillings,  it  seems  to  have 
held  as  high  a  place  at  the  tables  of  the  great  as  it  did  in  the  field. 
Thus,  at  the  '  intronazation '  of  George  Nevill,  archbishop  of  York,  in 
the  reign  of  Edward  IV.,  we  find  in  the  bill  of  fare  400  Heronshawes 
and  200  Feasauntes  (pheasants) ;  and  it  seems,  at  one  period,  to  have 
been  valued  as  ?a  dish  at  the  same  price  as  the  latter  bird,  for  from 
the  prices  in  the  household-book  of  the  fifth  earl  of  Northumberland, 
we  find  Hearonsewys  (herons)  marked  at  twelve  pence,  and  pheasants 
at  the  same  rate  to  a  penny.  At  a  marriage-feast  in  Henry  VIII.'s 
time,  we  find  Heronsews  noted  at  the  same  price,  and  at  another 
marriage-feast  in  the  same  year  two  dozen  Heronsues  marked  at 
^wenty-four  shillings.  In  the  first  of  these  records  no  mention  is 
made  of  pheasants,  but  in  the  second  they  appear  at  that  earlier  time 
to  have  been  rather  more  highly  valued  than  herons,  for  eighteen 
pheasants  are  priced  at  twenty-four  shillings,  the  amount  placed 
against  the  two  dozen  herons.  And  in  the  charges  of  Sir  John 
Nevile  of  Chete  (the  knight  in  whose  family  the  marriages  above 
alluded  to  took  place),  at  Lammas  assizes,  in  the  20th  year  of  the 
reign  of  king  Henry  VlIL,  the  pheasants  appear  to  have  cost  some- 
what more  than  the  Heronsews,  thirty  of  which  are  priced  at  thirty 
shillings,  while  twelve  pheasants  cost  twenty  shillings.  The  heron- 
plume,  made  up  of  the  fine  large  depending  feathers,  especially  those 
above  the  wings,  was  highly  valued. 

In  the  present  day  the  bird  seems  to  have  sunk  into  comparative 
insignificance.  Mr.  Selby  however  considers  that  "  the  low  estimation 
in  which  the  flesh  of  the  Heron  is  now  held  would  seem  to  be  in  a 
great  degree  the  effect  of  prejudice,  or  the  fashion  of  taste,  as  under 
proper  treatment  and  good  cookery  the  Heron,  when  fat  and  in  fine 
condition,  is  but  little  inferior  to  some  of  our  most  approved  wild-fowl." 

The  well-known  adage  expressive  of  ignorance,  "  He  does  not  know 
a  hawk  from  a  hand-saw,"  is  a  corruption  of  "  He  does  not  know  a 
hawk  from  a  heronshaw." 

Temminck's  second  section  of  Herons  consists  of  the  Bitterns, 
including  the  Night  Herons.    [Bittern  ;  Nycticorax.] 

ARDWICK  LIMESTONE,  a  Calcareous  Bed,  or  series  of  beds, 
containing  shells  and  fish-remains,  in  the  upper  part  of  the  Coal 
Formations  of  Manchester  and  Lebetwood.  There  is  a  coal-bed  above 
it  at  Manchester. 

ARE'CA,  a  genus  of  Palms  containing  two  species,  both  remarkable 
for  the  purposes  to  which  they  are  applied.  Arcca  is  distinguished 
by  a  double  membranous  sheath  in  which  its  bunches  of  flowers  are 


Betel-Nut  Talm  [Arcca  Catechu). 


contained,  by  its  female  corollas  containing  the  rudiments  of  stamens, 
its  calyx  being  divided  into  three  parts  or  leaves,  and  its  fruit  being 
a  berry  or  drupe,  with  a  fibrous  rind  inclosing  one  seed  only.  The 


leaves  of  all  the  species  are  pinnated,  with  their  stalks  rolled  up 
cylindrically  at  the  base. 

Arcca  Catechu,  Betel-Nut  Palm,  is  described  by  Dr.  Roxburgh  as 
being  the  most  beautiful  palm  in  India,  with  a  remarkably  straight 
trunk,  often  from  40  to  50  feet  high,  and  in  general  about  20  inches 
in  circumference,  equally  thick  in  every  part,  and  smooth.  The 
leaflets  are  from  3  to  3  4  feet  long,  and  widest  at  the  point,  where 
they  also  are  ragged.  It  is  cultivated  all  over  India  for  the  sake  of 
its  nuts,  which  are  about  the  size  of  a  hen's  egg,  of  a  reddish-yellow 
when  ripe,  and  with  a  firm  fibrous  rind  about  half  an  inch  thick.  It 
is  this  nut  which,  under  the  name  of  Pinaug  or  Betel-Nut,  is  so 
universally  chewed  in  the  East  Indies.  It  has  an  austere  and  astringent 
flavour,  dependent  upon  the  tannin  it  contains,  and  is  not  eatable 
alone ;  but  mixed  with  lime,  which  no  doubt  destroys  its  acidity,  and 
with  the  leaf  of  the  Betel-Pepper  it  becomes  milder  and  pleasant. 
The  mixture  is  however  still  so  hot  and  acrid  as  to  be  unfit  for  the 
use  of  any  but  persons  accustomed  to  it.  It  is  said  to  be  aromatic  and 
stomachic,  and  also  to  produce  intoxication  in  beginners  ;  but  it  is 
doubtful  whether  all  these  qualities  are  not  to  be  ascribed  rather  to 
the  Betel-Pepper  leaf  than  to  the  nut  of  the  Palm.  It,  or  rather  the 
mixture  of  the  three  substances,  stains  the  saliva  and  teeth  of  a  deep 
red  colour.  It  is  to  the  stems  of  Arcca  Catechu  that  the  common 
black  pepper  vine  is  usually  trained  on  the  coast  of  Malabar.  (Roxb.) 

Arcca  oleracea,  the  Cabbage  Palm,  is  the  only  other  species  that  it 
is  necessary  for  us  to  notice.  The  name  of  this  plant  is  familiar  to 
most  persons  from  the  often  repeated  fact  that  a  tree  of  the  growth 
of  half  a  century  is  sometimes  cut  down  for  the  sake  of  the  single 
bud  which  terminates  it,  and  which  is  called  the  cabbage. 

The  species  is  found  in  great  abundance  in  the  mountainous  parts 
of  Jamaica  and  other  West  India  islands,  growing  to  the  height  of 
from  100  to  200  feet,  with  a  trunk  not  more  than  6  or  7  inches  in 
diameter.  This  gives  it  an  extremely  graceful  appearance,  especially 
as  the  leaves  grow  from  the  top  only,  in  a  kind  of  tuft  or  plume,  to  the 
length  of  15  feet;  these  leaves  are  divided  in  a  pinnated  manner,  and 
their  divisions  are  deep  green,  and  several  feet  long.  The  unexpanded 
leaves  are  arranged  so  closely  one  over  the  other  as  to  obstruct  all 
access  of  light,  which  causes  them  to  be  of  a  very  tender  and  delicate 
nature.  It  is  this  which  forms  the  cabbage,  which  is  considered  a 
great  delicacy,  either  raw  or  boiled.  The  nuts,  which  are  about  the 
size  of  a  filbert  and  covered  with  a  yellowish  skin,  are  produced  in 
great  abundance  upon  a  very  long  and  branched  spadix  ;  the  kernel 
is  white  and  sweet. 

ARENG,  a  genus  of  Palms,  the  only  species  of  which  produces 
Sago  and  Palm-Wine.  Arcnrj  saccharifera,  is  described  as  a  plant  of 
an  ugly  appearance,  having  a  trunk  20  or  30  feet  high,  covered  almost 
entirely  with  coarse  black  fibres  resembling  horse-hair.  The  leaves 
are  from  15  to  25  feet  long,  and  pinnated ;  their  leaflets,  which  are 
from  3  to  5  feet  long,  widen  gradually  to  the  point,  where  they  are 
ragged  and  prickly,  in  consequence  of  the  projection  of  their  hard 
veins  beyond  the  margin  ;  above  they  are  of  a  deep  shining  green,  but 
on  their  under  surface  they  are  firmly  coated  with  ash-coloured  mealy 
matter.  The  stalks  of  these  leaves  have  intermixed  with  their  coarse 
hair  stiff  bristles  as  thick  as  porcupine's  quills.  Each  bunch  of  flowers 
is  from  6  to  10  feet  long,  and  when  covered  with  fruit  is  as  much  as  a 
man  can  carry.  The  berries  are  of  a  yellowish-brown  colour,  about 
the  size  of  a  medlar,  and  extremely  acrid ;  each  contains  three  seeds. 

This  palm  is  found  in  all  the  islands  of  the  Indian  Archipelago,  in 
moist  and  shady  ravines  through  which  rivulets  find  a  course  ;  it  is 
much  used  for  the  sake  of  its  sap,  which  flows  in  great  abundance 
from  the  wounded  branches  of  the  inflorescence  about  the  time  when 
the  fruit  is  forming.  A  bamboo  bottle  is  tied  to  the  extremity  of  an 
amputated  branch,  and  removed  twice  a  day,  morning  and  evening. 
A  single  tree  will  yield  a  large  quantity  of  this  fluid,  which  when 
first  drawn  from  the  tree  is  transparent,  with  the  taste  and  colour  of 
new  wine ;  after  a  short  time  it  becomes  turbid  and  milky,  and 
acquires  a  slight  degree  of  acidity.  When  fit  for  drinking  it  is  of  a 
yellowish  colour,  with  a  powerful  odour  and  a  good  deal  of  astrin- 
gency.  Strangers  do  not  for  some  time  become  accustomed  to  it.  It 
is  exceedingly  intoxicating ;  but,  if  drunk  in  moderation,  is  said  to  be 
stomachic  and  wholesome. 

Besides  yielding  wine,  the  coarse  fibres  of  the  stem  and  leaf-stalks 
are  manufactured  into  powerful  cables,  and  the  trunk  contains  a  great 
quantity  of  nutritious  meal-like  sago.  Dr.  Roxburgh  mentions  that 
150 lbs.  of  that  substance  were  obtained  from  one  tree  felled  in  the 
botanic  garden  at  Calcutta. 

(Roxburgh's  Flora  Indica,  vol.  hi.  p.  627;  Rumphius'  Ecrharium 
Amboinense,  vol.  i.    The  former  calls  this  Palm  Sagucriis  Rumphii.) 

ARENICOLA,  a  genus  of  Annelidous  Animals,  referred  by  Cuvier 
to  the  Dorsibranchiate  group  on  account  of  their  external  gills.  The 
general  structure  and  habits  of  the  genus  determine  most  naturalists 
in  placing  it  with  the  Terricolous  Annelids.  [Annelida.]  The  gills 
are  branched,  and  placed  upon  the  rings  of  the  middle  part  of  the 
body  only.  The  mouth  is  fleshy,  more  or  less  dilatable,  but  there 
are  no  discernible  teeth,  tentacles,  or  eyes.  The  posterior  extremity 
of  the  body  has  not  only  no  gills,  but  is  devoid  of  the  silky  bristles 
which  are  found  on  every  other  part. 

A.  Piscatorum,  the  Lob  or  Lug- Worm,  is  the  most  common  speciea. 
It  is  found  very  abundantly  in  the  sand  of  the  sea-shore,  where  it? 
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habits  afford  a  close  resemblance  to  those  of  the  earth-worm  away  from 
the  shore.  It  is  bigger  thau  the  earth-worm,  sometimes  being  found 
nearly  a  foot  in  length.  It  is  of  a  reddish  colour,  and  when  touched 
throws  out  a  quantity  of  a  yellow  fluid  which  stains  the  hand.  It  is 
employed  by  fishermen  as  bait  for  various  kinds  of  sea-fish. 

AREOLAR  TISSUE.  The  nature  of  this  tissue  will  be  best  under- 
stood if  we  first  describe  Fibrous  Tissue,  of  which  it  may  be  regarded  as 
a  modification.  Fibrous  Tissue  is  now  usually  considered  under  two 
heads,  namely,  as  the  white  and  the  yellow  tissue.  White  Fibrous  Tissue 
occurs  in  ligaments,  tendons,  and  membranes  requiring  great  strength. 
On  carefully  dissecting  away  the  areolar  tissue  with  which  it  is  asso- 
ciated, it  seems,  when  examined  under  the  microscope,  to  consist  of 
extremely  delicate  fibrillse  running  parallel  to  one  another,  and  taking 
an  undulating  course.  There  is  however  reason  to  believe^  it  does 
not  in  reality  consist  of  a  bundle  of  fibrillar,  but  that  it  is  simply  a 
mass  with  longitudinal  parallel  streaks,  and  which  has  a  tendency  to 
split  up  in  a  longitudinal  direction.    (Fig.  2,  a.) 

Yellow  Fibrous  Tissue  differs  in  many  essential  points  from  the  pre- 
ceding form.  It  is  remarkably  elastic,  is  of  a  yellow  colour,  and  is 
arranged  in  bundles  or  fibres,  invested  by  a  thin  sheath  of  areolar 
tissue.  In  man  we  find  it  extended  between  the  laminae  of  the  ver- 
tebra;, in  several  other  ligaments,  and  in  the  transversalis  fascia  of  the 
abdomen.  It  forms  the  ligamentum  nucha?  of  animals.  Examined 
under  the  microscope  it  is  seen  to  consist  of  fibres  varying  in  diameter 
from  the  5000th  to  the  10,000th  of  an  inch.  They  bifurcate,  or  even 
divide  into  three,  and  freely  anastomose  with  each  other. 


Fig.  1. 


Yellow  Fibrous  Tissue  showing  the  curly  and  branched  disposition  of  its  fibrilla;. 

Areolar  Tissue  is  dispersed  over  almost  every  portion  of  the  body, 
being  the  substance  most  commonly  (but  incorrectly)  termed  Cellular 
Tissue.  The  following  are  the  microscopic  characters  of  this  tissue, 
as  described  by  Bowman  and  Todd  : — "  When  a  fragment  is  examined 
it  presents  an  inextricable  interlacement  of  tortuous  and  wavy  threads, 
intersecting  one  another  in  every  possible  direction.  They  are  of  two 
kinds.  The  first  are  chiefly  in  the  form  of  bands  of  very  unequal 
thickness,  and  inelastic.  Numerous  streaks  are  visible  in  them,  not 
usually  parallel  with  the  border,  though  taking  a  general  longitudinal 
direction.  These  streaks,  like  the  bands  themselves,  have  a  wavy 
appearance,  but  can  be  rendered  straight  by  being  stretched.  The 
streaks  seen  have  more  the  marks  of  longitudinal  creasing  than  a 
true  separation  into  threads  ;  for  it  is  impossible  to  tear  up  the  band 
into  filaments  of  determinate  size,  although  it  manifests  a  decided 
tendency  to  tear  lengthways.  The  larger  of  these  bands  are  often  as 
wide  as  the  500th  of  an  inch  ;  the  smaller  can  only  be  detected  with 
high  powers.    These  are  the  white  fibrous  element.    The  others  are 


The  two  elements  of  Areolar  Tissue  in  their  natural  relations  to  one  another. 
a,  the  white  fibrous  element,  with  cell-nuclei,  j,  sparingly  visible  in  it ;  b,  the 
yellow  fibrous  element,  showing  the  branching  or  anastomosing  character  of  its 
fibrillar ;  c,  fibrilla:  of  the  yellow  element,  far  finer  than  the  rest,  but  having  a 
similar  curly  character ;  d,  nucleated  cell-nuclei,  often  seen  apparently  loose. 

long,  single,  elastic,  branched  filaments,  with  a  dark  decided  border, 
and  disposed  to  curl  when  not  put  on  the  stretch.  They  interlace 
with  the  others,  but  appear  to  have  no  continuity  of  substance  with 


them.  They  are  most  commonly  about  the  8000th  of  an  inch  in 
diameter.    These  form  the  yellow  fibrous  element. 

These  two  tissues  may  be  most  easily  discriminated  by  the  addit  ion 
of  a  drop  of  dilute  acetic  acid,  which  at  once  swells  up  the  former 
and  renders  it  transparent,  whilst  it  produces  no  change  in  the  latter. 


It  thus  brings  into  view 
corpuscles  of  an  oval  shape, 
which  are  probably  the 
nuclei  of  the  cells  from 
which  the  bands  have  been 
originally  produced.  Oval 
corpuscles  (fir/.  2,  d),  either 
altogether  isolated  or  hav- 
ing very  delicate  prolonga- 
tions with  the  adjacent 
threads,  are  sometimes 
noticed.  They  seem  to 
be  either  advancing  or 
receding  stages  of  the 
tissue. 

In  fig.  3,  which  repre- 
sents  the  Areolar  Tissue 


five-months  foetus,  we  can  perceive  the  cells  elongating  into  fibres. 

In  a  chemical  point  of  view  the  leading  difference  between  the 
white  and  yellow  tissues  is,  that  the  former  is  acted  on  by  acetic  acid 
in  the  manner  described,  and  yields  a  considerable  amount  of  gelatine 
in  boiling  ;  while  the  latter  resists  the  action  of  acetic  acid,  and  yields 
little  or  no  gelatine. 

ARFVEDSONITE,  a  mineral  belonging  to  the  Hornblende  Series. 
The  cleavage  is  parallel  to  the  lateral  planes  and  both  the  diagonals 
of  a  rhombic  prism.  The  colour  black  ;  fracture  uneven ;  hardness 
6'0  ;  lustre  vitreous  and  opaque  ;  and  has  a  specific  gravity  of  3'4  to 
3'5.    It  is  found  in  Norway  and  Greenland.    According  to  analysis 


by  Dr.  Thomson  it  contains — 

Silica   50-508 

Peroxide  of  Iron   35-144 

Sesqui-oxide  of  Manganese        .       .       .  8'920 

Alumina   2-488 

Lime   1-560 

Water                                                  .  0-960 


ARGALI,  in  Zoology,  the  name  of  a  species  of  Wild  Sheep  (Ovis 
Amnion)  found  on  the  mountains  of  Siberia  and  Kamtchatka. 
[Oveje.] 

ARGEMO'NE,  a  small  genus  of  plants  belonging  to  the  natural  order 
Papavcracece,  of  which  three  species  are  cultivated  in  this  country  as 
ornamental  plants.  They  are  all  natives  of  Mexico,  and  are  charac- 
terised by  having  six  petals  and  three  sepals,  a  very  unusual  number 
of  parts  in  the  natural  order  to  which  this  genus  belongs.  Their 
leaves  are  prickly,  and  generally  marked  with  whitish  or  pale  bluish- 
green  veins  ;  the  flowers  are  white  or  yellow.  The  commonest  species  is 
A.  Mexicana,  from  the  seeds  of  which  the  Mexicans  obtain  an  oil  very 
useful  to  painters;  the  handsomest  is  A.  grandiflora,  the  flowers  of 
which  are  pure  white,  and  as  much  as  three  inches  in  diameter. 
They  are  all  hardy,  and  will  thrive  in  almost  any  soil  or  situation. 
Their  seeds  should  be  sown  in  a  hot-bed,  and  the  young  plants  treated 
as  half-tender  annuals. 

ARGENTINE,  in  Mineralogy,  a  white  laminated  variety  of  crys- 
tallised calcareous  spar  containing  a  little  silica.  [Calcareous  Spar.] 
ARGES  (Goldfuss)  is  the  Paradoxides  bimucronatus  of  Murchison. 
ARGULUS,  a  genus  of  Entomostracous  Crustacea,  belonging  to  the 
section  Poecilopoda.  There  is  but  one  species  of  this  genus,  the 
A.  foliaceus.  This  little  creature  is  not  unknown  to  fishermen,  as  it 
is  frequently  found  parasitic  upon  various  kinds  of  fish.  It  was  first 
described  by  Baker  in  his  '  Employment  for  the  Microscope,'  in  1753, 
under  the  name  of  '  The  Louse  of  the  Carp  and  Banstickle  or 
Prickleback.'  It  is  about  the  tenth  of  an  inch  in  length,  and  is 
almost  as  broad  as  it  is  long.  The  head  is  in  the  form  of  a  circular- 
shaped  shield.  The  antenna?  are  short,  thick,  and  two-jointed.  Instead 
of  a  second  pair  of  foot-jaws  it  has  a  pair  of  circular  or  disk-shaped 
suckers,  by  means  of  which  it  attaches  itself  to  the  animals  on  which 
it  is  parasitic.  These  suckers  are  admirably  constructed  for  their 
use.  Four  muscles  are  attached  to  the  base  of  each  of  these  organs, 
and  extend  up  by  the  sides.  By  this  arrangement  the  creature  can 
make  use  of  these  organs,  by  exhausting  the  air  in  the  same  way  as  hi 
cupping-glasses,  to  fasten  itself,  and  also  by  relaxing  the  muscles,  to 
walk,  when  it  wishes  to  change  its  position.  These  little  creatures 
are  nearly  transparent,  or  of  a  slightly  greenish  hue,  so  that  its 
internal  organisation  can  be  readily  seen  by  means  of  the  microscope 
by  transmitted  light.  The  body  is  marked  on  both  sides  by  a  series 
of  ramifications  of  a  dark  colour.  The  female  is  larger  than  the  male, 
and  is  distinguished,  in  addition  to  the  ovary,  by  a  black  mark  on  each 
lobe  of  the  abdomen. 

The  Argulus  is  found  upon  various  fresh-water  fishes.  It  is  most 
frequently  met  with  near  London  on  the  Stickleback,  but  it  has  been 
noticed  as  occurring  on  the  Carp,  the  Roach,  the  Trout,  the  Pike,  the 
Rudd,  and  even  upon  the  tadpole  of  the  common  Frog.  It  seems  to 
abound  especially  when  fish  are  in  ill  health. 
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Although  mostly  found  upon  fish  it  frequently  leaves  them,  and 
Bwims  freely  about  in  the  water.  Fish  have  an  instinctive  knowledge 
of  these  creatures  as  their  enemy,  and  it  is  amusing  to  watch  in  a 
basin  of  water  the  efforts  which  the  stickleback  will  make  to  avoid 
its  minute  persecutor ;  but  the  efforts  of  the  fish  are  in  vain,  for  it  is 
opposed  to  a  creature  which  has  the  power  of  darting  through  water 
with  such  rapidity  that  it  is  almost  impossible  to  follow  it  with  the 
naked  eye.  The  females  deposit  their  eggs  from  400  to  1500  in  number 
on  stones  or  other  solid  bodies.  They  are  laid  side  by  side  in  rows  and 
glued  together.  They  are  hatched  in  about  35  days,  and  the  young 
resemble  their  parents  to  a  greater  extent  than  is  the  case  with  many 
of  the  forms  of  Entomostraca.  The  best  account,  with  figures  and 
anatomy,  of  this  parasite,  is  given  in  Dr.  Baird's  '  History  of  the 
British  Entomostraca,'  published  by  the  Ray  Society.  Mr.  Yarrell 
has  given  a  figure  of  it  in  the  second  volume  of  his  '  British  Fishes.' 

ARIETES.  [Ammonites.] 

ARILLUS,  in  Botany,  is  a  fleshy  expansion  either  of  the  umbilical 
cord  by  which  seeds  are  attached  to  the  placenta,  or  of  the  placenta 
itself.  It  is  never  formed  till  after  the  fertilisation  of  the  seed,  and 
is  only  met  with  in  a  few  plants ;  its  use  is  entirely  unknown.  The 
most  remarkable  instance  of  the  Arillus  among  species  of  common 
occurrence  is  in  the  Spindle-Tree  (Eaonymus  Europceus),  in  which  it  is 
the  fleshy  red  covering  of  the  seed  that  renders  that  plant  so 
ornamental  in  the  autumn  and  beginning  oi  winter.  Another 
familiar  case  is  the  mace  of  the  nutmeg  ;  tlus  substance  is,  when 
fresh,  a  crimson  lacerated  covering  of  the  nut,  which  acquires  its 
pale-brown  colour  in  consequence  of  the  preparation  it  undergoes  in 
being  dried  and  prepared  for  market.  Before  the  term  was  thus 
accurately  defined,  it  was  applied  to  a  variety  of  parts  of  exceedingly 
different  natures. 

ARISTOLOCHIA'CEiE,  Eirthworts,  consist  of  a  small  number  of 
genera  which  principally  inhabit  the  hotter  parts  of  the  world.  They 
are  in  many  cases  used  medicinally  on  account  of  their  tonic  and 
stimulating  properties ;  and  some  of  them  are  reputed  remedies  for 
the  bite  of  venomous  serpents.  The  distinguishing  characters  of  the 
order  reside  in  the  flowers,  which  have  no  corolla,  and  are  constantly 
divided  into  three  segments  ;  the  number  of  the  cells  of  the  fruit  is 
also  three  or  six,  and  the  stamens  agree  in  the  same  ternary  character ; 
the  fruit  is  always  adherent  to  the  calyx,  or,  as  botanists  say,  inferior. 
Notwithstanding  the  accordance  which  thus  exists  between  Aristo- 
lochiacem  and  Monocotyledonous  Plants  in  the  ternary  number  of  the 


Aristuluchhe. 

1,  A  branch  of  Aristolochia  Sipho ;  2,  one  of  its  flowers  cut  lengthwise,  show- 
ing the  stamens  lying  in  its  bottom  ;  3,  a  cluster  of  stamens ;  4,  a  seed-vessel ; 
5,  the  same  cut  across  to  show  its  six  cells  ;  6,  a  seed  ;  7,  a  seed  cut  through  to 
show  the  minute  embryo  lying  in  the  albumen  ;  8,  an  embryo  much  magnified, 
parts  of  their  flowers,  their  structure  is  otherwise  truly  Dicotyledonous. 
The  arrangement  of  the  woody  matter  of  which  their  stem  is  composed 
is  in  longitudinal  plates,  surrounding  a  central  pith,  and  surrounded 
by  bark ;  but  what  is  very  curious,  these  plates  are  not  placed  in 
concentric  circles  like  most  other  exogenous  plants,  but  continue  to 
increase  uniformly  and  uninterruptedly  as  long  as  the  plant  grows. 


[Exogens.]  The  leaves  are  veined  like  those  of  exogenous  plants,  and 
the  embryo  of  the  seed  has  two  lobes. 

The  most  common  plants  of  tl.is  singular  order  are  the  different 
species  of  Asaram,  or,  as  the  gardeners  call  them,  Asarabacca, — little 
stemless  plants  with  dingy-brown  flowers  hidden  among  the  leaves. 
This  colour,  which  is  far  from  common  in  plants,  appears  characteristic 
of  the  whole  order,  for  even  in  those  species  which  have  yellow 
flowers,  a  brown  stain  seems  to  be  mixed  with  the  colour  so  as  to 
change  it,  or  brown  spots  are  scattered  over  the  surface.  The  most 
remarkable  species  of  the  genus  Aristolochia  are  those  which,  in  many 
of  the  tropical  parts  of  America,  excite  the  wonder  of  travellers  by 
the  gigantic  size  or  grotesque  appearance  of  the  flowers,  such  as 
A.  cymbifera,  the  border  of  whose  calyx  resembles  one  of  the  lappets 
of  a  Norman  woman's  cap,  and  measures  7  or  8  inches  in  length, 
A.  cordifiora,  and  A.  gigantea,  the  flowers  of  which  are  from  15  to 
1 6  inches  across,  and  are  large  enough  to  form  bonnets  for  the  native 
children. 

The  properties  of  this  order  are  generally  tonic  and  stimulating. 
Many  of  the  species,  as  their  common  name  implies,  have  had 
properties  attributed  to  them  which  they  are  now  known  not  to 
possess ;  at  the  same  time  some  of  them  are  emetic  and  others 
purgative,  and  they  contain  undoubtedly  plants  which  might  be  used 
with  advantage  in  medicine.  Only  one  has  been  much  used,  the 
Aristolochia  Serpentaria.    [Aristolochia,  in  Arts  and  Sc.  Div.] 

ARKTIZITE,  one  of  the  names  for  the  group  of  minerals  included 
under  Scapolite.  [Scapolite.] 

ARMADILLO  (Dasypus,  Linnaeus),  a  genus  of  the  class  Mammalia 
belonging  to  the  order  Edentata,  and  forming,  with  the  allied  genera 
Chlamyphorus  and  Orycteropus,  a  small  but  very  distinct  family 
intermediate  between  the  Sloths  and  Ant-Eaters,  and  characterised  by 
the  possession  of  molar  teeth  only.  The  Sloths  [Bradtpds]  have  not 
only  the  ordinary  molar  teeth  of  common  quadrupeds,  but  are 
likewise  provided  with  large  and  powerful  canines  ;  though,  as  far  as 
we  know  anything  of  their  economy,  they  appear  to  be  a  purely 
herbivorous  family,  and  to  be  even  incapacitated  by  other  details  of 
their  organisation  for  the  capture  or  destruction  of  a  living  prey ; 
whilst  the  Ant-Eaters  [Ant-Eater]  are  not  only  deprived  of  canine 
but  likewise  of  molar  teeth,  consequently  are  without  teeth  of  any 
description,  and  thus  form  the  only  family  of  the  order  Edentata  that 
literally  answers  to  the  name  and  definition.  Nor  are  these  the  only 
distinctions  which  subsist  between  the  three  families  of  edentulous 
mammals  which  we  have  here  indicated.  Others  are  pointed  out  in 
the  articles  just  referred  to,  and  it  will  be  sufficient  to  mention,  in 
addition,  that  the  Ant-Eaters  differ  from  the  other  two  families  by  the 
want  of  clavicles  (a  most  important  and  influential  element  in  the 
anatomical  structure  of  all  vertebrated  animals),  and  the  Armadillos, 
the  more  immediate  subject  of  our  present  consideration,  by  the 
peculiar  nature  of  their  external  covering.  Instead  of  hair,  the 
armadillos  are  covered  with  a  species  of  hard  bony  crust,  forming 
three  bucklers  on  the  head,  shoulders,  and  rump,  respectively,  the  two 
latter  being  connected  by  a  number  of  transverse  moveable  bands, 
very  similar  in  form  and  appearance  to  the  plate  armour  of  the 
middle  ages,  from  which  indeed  these  animals  have  acquired  the 
name  of  Armadillos — a  name  of  Spanish  origin,  which  has  been 
adopted  by  English  writers.  These  bucklers  likewise  hang  down  on 
each  side,  so  as  to  form  an  effectual  protection  to  the  belly,  and 
partially  to  cover  the  legs  and  feet ;  whilst  the  pliancy  produced  by 
the  moveable  bands  interposed  between  the  bucklers  of  the  rump  and 
shoulders,  and  which  are  themselves  connected  by  the  soft  pliant  skin 
of  the  animal,  permits  the  most  varied  and  rapid  motions.  The 
bucklers  themselves,  as  well  as  these  connecting  moveable  bands,  are 
composed  of  numerous  small  polygonal  plates,  placed  contiguous  to 
one  another  like  the  stones  of  a  mosaic  pavement,  but  without  any 
actual  articulation,  and  they  are  incapable  of  separate  motion.  The 
whole  thus  forms  a  kind  of  shelly  buckler  not  unlike  that  of  a  lobster  ; 
and  though  incapable  of  actual  motion,  yet  the  thinness  of  the  shell, 
and,  during  life,  the  pliancy  occasioned  by  the  animal  oil  which 
penetrates  it,  allow  it  to  yield  'to  a  certain  degree,  and  thus  to 
accommodate  itself  in  some  measure  to  the  motions  of  the  body.  But 
the  great  and  principal  motions,  as  already  observed,  are  entirely  due 
to  the  moveable  transverse  bands,  interposed  between  the  two 
principal  bucklers  of  the  body,  and  which  vary  in  number  according 
to  the  species,  and  even  within  certain  limits  according  to  the  age, 
sex,  or  individual.  These  are  situated  immediately  above  the  loins, 
or  in  the  region  to  which  all  the  principal  motions  of  the  animal 
economy  have  been  assigned  ;  the  bucklers  of  the  head  and  shoulders 
are  entirely  disimited,  and  have  none  of  these  moveable  bands 
interposed  between ;  but  that  of  the  head  projects  considerably 
backwards,  and  affords  complete  protection  to  the  neck,  which  is 
indeed  so  short  as  to  be  barely  distinguishable. 

The  throat,  breast,  belly,  and  thighs  of  the  MTuadillo  are  naked,  or 
covered  with  a  thick  granulated  skin,  thinly  furnished  with  warts  ">i 
tubercles,  which  give  origin  to  a  few  coarse  bristly  hairs.  The  com- 
missures of  the  moveable  bands  on  the  loins  are  likewise  provided  with 
a  number  of  long  hairs ;  but  with  this  exception  the  body  is  covered 
only  by  its  peculiar  shell.  The  tail  is  straight,  round,  thick,  and 
pointed  ;  it  is  adapted  at  the  root,  to  a  notch  or  cavity  in  the  posterior 
edge  of  the  buckler  of  the  croup,  and,  with  the  exoeption  of  on<> 
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species,  is  universally  covered  with  bony  rings,  formed,  like  the  rings 
of  the  bucklers,  of  numerous  small  pieces  connected  together,  but 
capable  of  a  certain  degree  of  motion,  and  thu3  admitting  of  conside- 
rable flexibility  in  the  tail  itself.  The  head  of  the  armadillos  is 
flat  and  terminated  by  a  pointed  muzzle,  which  assists  them,  like  the 
snout  of  the  hog  and  mole,  to  turn  up  the  earth  in  search  of  roots 
and  worms.  Their  ears  are  erect  and  pointed,  and  their  eyes  very 
small.  They  have  flat  corpulent  bodies ;  and  their  legs  are  so  dis- 
proportionately thick  and  short  that  they  barely  serve  to  elevate  the 
body  above  the  surface  of  the  ground.  Their  toes,  also,  of  which 
there  are  either  four  or  five  on  the  anterior  and  invariably  five  on  the 
posterior  extremities,  are  remarkably  short ;  but  they  are  furnished 
with  extremely  long  powerful  claws,  slightly  curved,  and  in  every 
respect  well  adapted  for  digging  or  burrowing.  So  rapid  indeed  are 
the  armadillos  at  this  operation  that  they  easily  bury  themselves  to 
any  depth  beyond  the  reach  of  their  pursuers.  They  can  only  be 
forced  from  their  subterranean  retreat  by  directing  smoke  or  water 
into  their  burrows.  Their  strength  and  the  tenacity  of  their  hold  are 
bo  great,  that  they  have  been  known  to  leave  their  tails  in  the  hands 
of  the  hunter  rather  than  permit  themselves  to  be  drawn  forth.  Yet 
notwithstanding  the  shortness  of  their  legs  and  the  heavy  corpulent 
make  of  their  bodies,  the  armadillos  run  with  a  velocity  which  could 
not  be  anticipated  from  their  general  appearance.  Most  of  the  species 
will  easily  outstrip  a  man.  Their  ordinary  burrows  most  commonly 
run  for  three  or  four  feet  at  an  angle  of  about  45  degrees  to  the  plane 
of  the  horizon,  then  make  a  sudden  bend,  and  terminate  at  the  distance 
of  eight  or  ten  feet  from  the  mouth.  Here  for  the  most  part  they 
conceal  themselves  during  the  daytime,  for  the  greater  number  of  the 
species  are  nocturnal,  and  never  move  abroad  whilst  the  sun  is  above 
the  horizon.  This  rule  however  admits  of  some  exceptions — a  few 
speoie3  being  found  abroad  at  all  times  indifferently ;  and  it  has  been 
remarked  that  these  are  neither  so  swift  nor  so  timid  as  the  nocturnal 
species. 

The  teeth  of  the  armadillos  are  all  of  a  simple  cylindrical  form, 
and  stand  apart  from  one  another  like  those  of  the  generality  of 
Cetacea  and  Reptiles.  They  vary  in  number  from  7  or  8  to  17  or 
18  on  each  side  of  each  jaw;  and  are  so  arranged  that  when  the 
mouth  is  closed  the  upper  teeth  fit  into  the  interstices  of  the  under, 
and  these  into  the  interstices  of  the  upper  teerh  alternately.  The 
animals  never  attempt  to  bite,  nor  has  nature  given  them  any  other 
means  of  defence  than  the  ease  and  rapidity  with  which  they  avoid 
danger  by  burrowing.  Their  food  consists  principally  of  fallen  fruits, 
roots,  and  worms ;  but  they  do  not  reject  carrion,  and  have  been 
known  to  penetrate  into  human  graves  when  not  properly  protected 
by  stones  or  brick-work.  Azara  informs  us  that  ants  are  never  found 
in  the  districts  inhabited  by  the  armadillos,  and  that  these  animals 
break  into  the  ant-hills  and  devour  the  insects  as  greedily  as  the  true 
Ant-Eaters.  The  ordinary  food  of  the  armadillos  consists  chiefly  of 
the  roots  of  the  mandioc,  of  potatoes,  maize,  and  other  similar  sub- 
stances of  a  vegetable  nature  ;  though,  as  already  observed,  without 
rejecting  animal  substances  naturally  soft  or  so  far  decomposed  as  to 
be  easily  torn  without  the  help  of  canine  teeth.  They  are  also  very 
destructive  to  the  eggs  and  young  of  such  birds  as  build  their  nests 
on  the  ground,  and  greedily  devour  worms,  frogs,  small  lizards,  and, 
Azara  says,  even  vipers.  The  chief  animal  food  of  the  armadillos, 
however,  is  derived  from  the  immense  herds  of  wild  cattle  which  cover 
the  plains  and  savannahs  of  every  part  of  South  America.  These  are 
rarely  slaughtered  but  for  the  sake  of  the  hide  and  tallow ;  and  as  the 
carcasses  are  left  to  rot  on  the  pampas  or  plains,  the  smell  soon 
attracts  vast  crowds  of  carnivorous  animals  of  various  species,  and 
among  others  great  numbers  of  armadillos,  which  greedily  devour  the 
half-putrid  flesh,  and  soon  become  extremely  fat  and  corpulent.  In 
this  condition,  notwithstanding  the  filthy  nature  of  their  food,  their 
flesh  is  esteemed  a  great  delicacy  both  by  the  native  Indians  and  by 
the  Portuguese  and  Spaniards  of  America.  The  animal  is  roasted  in 
its  shell,  and  considered  one  of  the  greatest  dainties  which  the 
country  produces. 

The  armadillos  see  but  indifferently,  particularly  in  bright  sunshiny 
weather ;  but  their  sense  of  hearing  is  extremely  acute,  and  amply 
compensates  for  any  imperfection  of  sight.  When  alarmed  by  any 
unusual  or  strange  sound  they  prick  up  their  ears,  stop  for  a  moment 
to  satisfy  themselves  of  its  distance  and  direction,  then  commence  a 
precipitate  retreat  to  their  burrow,  or,  if  that  be  too  remote,  begin  to 
construct  a  new  one.  Smell  is,  however,  by  far  the  most  acute  of  their 
senses.  Azara  tells  a  singular  story,  which  strikingly  illustrates  the 
intensity  of  this  sense  in  the  armadillos,  as  well  as  the  unerring  cer- 
tainty with  which,  by  a  kind  of  intuitive  knowledge  of  the  principles 
of  engineering,  they  are  enabled  to  direct  their  subterraneous  course 
to  any  particular  point.  "  My  friend  Nose'da,"  says  he,  "  having 
arranged  a  trap  for  the  purpose  of  taking  Chibigouzous,  and  having 
placed  in  it  by  way  of  bait  a  cock,  with  a  small  quantity  of  maize  to 
support  him,  it  so  happened  that  a  few  grains  of  the  maize  fell 
through  between  the  boards  which  formed  the  bottom  of  the  trap. 
An  armadillo  arrived  during  the  night,  and  wishing  to  get  at  the 
maize  thus  accidentally  spilt,  opened  a  trench  or  burrow  at  some  dis- 
tance from  the  trap,  and  without  deviating  a  hair's  breadth  from  the 
straight  line  of  his  direction,  pushed  it  on  to  the  very  spot  where  the 
grain  had  fallen,  and  possessed  himself  of  the  booty." 


It  is  generally  believed  that  the  female  armadillo  brings  fvrth  but 
once  luring  the  year,  but  she  produces  at  a  birth  frequently  six,  eight, 
or  even  teu  young  ones  ;  yet  she  has  never  more  than  four  teats,  and, 
according  to  the  report  of  M.  Azara,  the  most  accurate  and  extensive 
observer  who  has  written  upon  the  history  of  these  animals,  in  some 
species  only  two — an  anomaly  with  respect  to  the  number  of  young 
and  the  number  of  teats  which  appears  to  contradict  the  general  rule 
observable  among  other  mammals.  Azara  indeed  supposes  that  some 
of  the  young  die  for  want  of  proper  nourishment,  and  that  the  mother 
only  rears  those  for  which  she  has  a  sufficient  supply  of  milk.  This 
is  however  improbable,  as  we  find  it  a  general  rule  that  only  the 
number  of  young  are  produced  at  a  time  that  can  be  successfully 
reared. 

The  tropical  and  temperate  regions  of  South  America  are  the 
original  and  proper  habitat  of  all  the  known  species  of  Armadillos. 
The  armadillos  are  active  hardy  animals,  and  thrive  and  breed 
rapidly  with  a  moderate  portion  of  care  in  most  temperate  countries. 
Such  of  the  species  as  prefer  a  vegetable  food,  and  whose  flesh  is 
consequently  the  most  palatable  and  wholesome,  might  even  be 
domesticated  with  advantage,  and  bred  in  warrens,  like  rabbits.  In 
their  native  climates,  however,  they  still  abound  in  such  incredible 
numbers  that  the  inhabitants  will  not  be  at  the  trouble  of  rearing 
what  they  can  so  readily  procure  to  any  required  amount.  When 
therefore  the  natives  of  Brazil  or  Buenos  Ayres  maintain  the 
armadillo  as  a  domestic  animal,  it  is  more  for  curiosity  than  for 
profit.  The  woods  and  pampas  supply  the  wild  animal  in  inex- 
haustible abundance.  They  are  most  usually  taken  in  traps  during 
the  night;  or,  when  found  in  open  day  at  any  distance  from  their 
burrows,  are  pursued  by  small  dogs,  which  intercept  their  retreat  till 
the  hunter  has  time  to  secure  them.  One  species  only  when  thus 
attacked  has  the  faculty  of  rolling  itself  up  into  a  round  ball  like  a 
hedge-hog,  but  they  are  generally  timid  and  extremely  helpless,  and 
none  ever  attempt  to  defend  themseves  either  by  using  their  teeth 
or  claws. 

In  arranging  the  Armadillos,  Baron  Cuvier,  for  the  facility  of 
definition,  has  divided  them  into  five  small  groups. 

I.  The  Cachicames,  which  have  4  toes  on  the  anterior  and  5  on 
the  posterior  extremities,  7  teeth  only  on  each  side  both  of  the  upper 
and  lower  jaw,  a  pointed  muzzle,  and  a  long  tail,  surrounded  by  a 
succession  of  osseous  rings,  each  of  which  is  composed  of  a  number  of 
polygonal  plates  arranged  in  numerous  series.  The  two  middle  claws 
are  excessively  large  and  of  equal  length ;  the  lateral,  particularly  the 
internal,  which  represents  the  thumb,  are  much  shorter,  but  all  are 
powerful,  trenchant,  and  well  fitted  for  burrowing.  To  this  division 
belongs— 

1.  Dasypus  Peba  (Desmarest),  the  Peba,  called  Tatouhou,  or  Black 
Tatu,  by  the  Guaranis,  is  extremely  common  in  Paraguay,  though  it  does 
not  extend  to  the  province  of  Buenos  Ayres.  This  species  is  well  figured 


The  Peba  (Dasypus  Pela). 

in  the  original  edition  of  Buffon's  '  Histoire  Naturelle,'  and  described 
by  Daubenton  under  the  name  of  Cachicame,  which  according  to 
Gumilla  is  the  generic  name  of  the  Armadillos  among  the  Indians 
on  the  banks  of  the  Orinoco.  Azara  calls  it  the  Black  Armadillo,  from 
its  Guarani  name  ;  and  it  has  been  admitted  into  the  generality  of 
zoological  catalogues  under  the  somewhat  ambiguous  appellations  of 
Dasypus  novemcinctus,  D.  octocinctus,  and  D.  septemcinctus, — three 
different  species  being  thus  formed  from  the  same  animal,  under 
the  erroneous  supposition  that  the  number  of  moveable  bands 
between  the  bucklers  of  the  shoulders  and  croup  was  invariable  in 
the  same  species. 

The  length  of  the  Peba,  from  the  snout  to  the  origin  of  the  tail,  is 
about  1 6  inches,  that  of  the  tail  1 4  inches,  and  its  circumference  at 
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its  base  6  inches.  The  head  is  small,  long,  and  straight;  the  nose 
extremely  elongated,  taper,  and  terminated  by  a  sort  of  small  muzzle 
something  resembling  the  snout  of  a  hog ;  the  mouth  is  large ;  the 
eyes  small,  and  placed  on  the  sides  of  the  head ;  the  ears  long,  and 
placed  close  together;  the  tail  long  and  attenuated;  the  legs  short; 
and  the  feet  small.  The  buckler  of  the  shoulders  extends  in  front 
over  the  whole  neck,  and  towards  the  rear  as  far  as  the  back,  descending 
on  each  side  to  the  elbows.  It  is  composed  of  small  pieces  adhering  to 
one  another,  and  disposed  in  numerous  parallel  concentric  rings,  having 
the  concavity  towards  the  front,  the  first  ring  embracing  the  neck  of 
the  animal.  The  buckler  of  the  croup  extends  from  the  back  to  the 
origin  of  the  tail,  and  descends  on  each  side  to  the  knees.  It  is  com- 
posed, as  in  the  former  case,  of  small  pieces  arranged  in  a  great  number 
of  parallel  concentric  rings,  passing  transversely  over  the  hips,  but  having 
their  concavity  turned  in  the  opposite  direction  from  that  of  the  rings 
on  the  shoulder,  or  in  such  a  manner  that  the  last  embraces  the  root  of 
the  tail.  When  viewed  externally,  the  little  pieces  composing  these 
bucklers  have  the  appearance  of  irregular  tubercles,  but  when  examined 
on  the  under  side  of  the  buckler  they  are  found  to  be  hexagons  almost 
as  regular  as  those  of  the  cells  of  bees,  and  fitted  as  precisely  to  one 
another.  Between  the  bucklers  of  the  shoulders  and  croup  are  inter- 
posed a  variable  number  of  transverse  moveable  bands  marked  with 
zig-zag  lines  forming  very  acute  angles,  and  in  some  degree  gliding  over 
one  another  according  to  the  different  motions  of  the  animal.  Out  of  1 4 
individuals  examined  by  Azara,  there  were  two  with  6  of  these  moveable 
bands,  one  with  7,  seven  with  8,  and  four  with  9 ;  and  it  was  observed  that 
the  full-grown  ones  always  had  the  greatest  number  of  bands,  which 
renders  it  extremely  probable  that  new  bands  are  detached  from  the 
bucklers  as  they  are  required  by  the  increasing  growth  of  the  animal. 
The  buckler  of  the  head  descends  from  the  ears  to  the  muzzle,  and 
covers  each  cheek  as  far  down  as  the  orbits;  and  there  are  small 
detached  scales  interspersed  in  various  situations  over  the  throat,  the 
under-jaw,  the  legs,  and  feet,  and  even  on  the  outer  side  of  the  ears. 
The  tail  is  extremely  long  and  taper  :  it  is  composed  of  a  great 
number  of  osseous  rings  forming  a  long  tubular  case,  and  connected 
like  the  joints  of  a  cane.  The  Peba,  or,  as  it  is  commonly  called  in 
Brazil,  Tatu-Peba,  has  32  teeth,  8  on  each  side  both  of  the  upper  and 
under  jaws.  It  inhabits  Guyana,  Brazil,  and  Paraguay,  is  a  timid 
nocturnal  animal,  tolerably  swift-footed,  and  very  expert  in  burrowing. 
It  is  never  found  in  the  woods,  but  delights  in  the  open  plains  and 
cultivated  fields,  and  is  much  hunted  by  the  inhabitants  on  account 
of  the  delicacy  of  its  flesh,  which,  when  roasted  in  the  shell,  is  fat  and 
■well  tasted ;  it  is  said  to  resemble  that  of  a  sucking-pig. 

2.  B.  hybridus  (Desmarest),  the  Mule  Armadillo,  called  MTrouriqua, 
or  Mule  Tatu,  by  the  Quaranis,  in  allusion  to  its  long  upright  ears, 
differs  from  the  last  species  principally  by  its  smaller  size,  and  the 
comparative  shortness  and  smallness  of  its  tail.  The  length  from  the 
nose  to  the  origin  of  the  tail  is  stated  by  Azara  to  be  only  11  \  inches; 
the  tail  itself  is  &\  inches  long,  and  3  inches  in  circumference  at  the 
root ;  whence  it  appears  that  the  tail  of  the  present  species  is  only 
half  the  length  of  the  body,  whilst  in  the  Tatu-Peba  its  dimensions 
are  very  nearly  equal.  The  legs  of  the  present  species  are  also  rather 
shorter  than  those  of  the  Peba,  the  body  is  broader  and  less  covered 
with  hair  on  the  under  surface,  and  the  moveable  bands  generally 
fewer  in  number,  and  capable  of  being  separated  to  a  greater  distance 
from  one  another.  Their  number  generally  varies  from  5  to  7,  without 
distinction  of  sex,  but  it  is  to  be  observed  that  the  former  number  is 
only  found  in  very  young  animals  ;  and  altogether  the  small  size  and 
general  external  resemblance  of  the  two  species  make  it  sometimes 
difficult  to  distinguish  between  the  adult  M'bouriqua  and  the  younj 
Peba,  especially  if  great  attention  be  not  paid  to  the  comparative 
length  of  the  body  and  tail,  which  forms  the  only  certain  criterion. 
This  species  inhabits  the  open  uncovered  country,  like  the  former, 
but  extends  much  farther  south,  and  is  common  on  the  pampas  of 
Buenos  Ayres. 

3.  B.  Verdadeiro,  the  Tatu  Verdadeiro,  is  a  species  very  similar  in 
size  and  proportions  to  the  Mule  Armadillo  ;  but  the  point  of  its  tail 
is  terminated  by  a  horny  case  of  a  single  piece ;  the  moveable  bands 
are  broader,  and  the  plates  of  the  croup-buckler  are  of  considerably 
larger  size.  We  know  very  little  more  about  this  species  than  the 
few  characters  here  reported.  It  inhabits  the  woods  of  Brazil,  resides 
in  burrows,  and  is  found  abroad  at  all  hours  during  the  day-time. 
Koster  is  the  only  traveller  who  mentions  this  animal,  but  Baron 
Cuvier  had  an  opportunity  of  establishing  its  specific  distinctions  by 
the  examination  of  some  specimens  brought  to  France  by  M.  Auguste 
de  St.  Hilaire. 

II.  The  second  subdivision  which  Baron  Cuvier  establishes  among 
the  Armadillos,  and  which  he  calls  Aparas,  is  characterised  by  having 
the  claws  and  teeth  in  all  respects  similar  to  those  of  the  preceding, 
save  that  the  number  of  the  latter  amounts  to  nine  or  ten  on  each 
side  both  of  the  upper  and  lower  jaws ;  but  the  animals  of  the  present 
group  are  immediately  distinguishable  from  all  others  of  the  genus  by 
the  faculty  which  they  possess  of  completely  rolling  themselves  up 
like  a  hedgehog  into  a  round  ball,  in  which  situation  they  may  be 
tumbled  about,  or  even,  it  is  said,  thrown  over  precipices,  without 
receiving  any  material  injury.    There  is  but  a  single  known  species. 

4.  D.  A  par  (Desmarest),  and  B.  tricinctus  (Linnaeus),  the  Mataco, 
called  also  Bolita,  or  the  little  ball,  from  its  faculty  of  assuming  a 


spherical  form,  is  nearly  15  inches  long  from  the  nose  to  the  origin  of 
the  tail ;  the  head  is  3  inches  long,  and  the  tail  not  quite  1\  inches. 
The  head  is  oblong  and  of  a  pyramidal  form ;  the  muzzle  pointed ; 


The  Mataoo  (D.  Apar). 

the  ears  short  and  nearly  round  ;  and  the  legs  and  claws  comparatively 
smaller  and  weaker  than  in  the  other  species ;  the  tail  also  is  much 
shorter,  and  does  not  taper  so  much  ;  it  is  flattened  at  the  root,  and 
covered  above  with  a  rough  granular  crust.  The  small  pieces  which 
compose  the  bucklers  and  moveable  bands  are  themselves  of  very 
irregular  figures,  and  disposed  in  a  more  confused  manner  than  in 
other  species,  bearing  no  distant  resemblance  to  a  number  of  small 
rough  fragments  of  stones  thrown  at  random  over  the  surface.  The 
buckler  of  the  shoulders  forms  a  prominent  angle  on  each  side  which 
advances  forwards  over  the  cheek  ;  it  is  composed  of  9  or  10  parallel 
bands  of  small  plates,  of  a  polygonal  figure,  except  those  of  the  last 
row,  which,  like  the  plates  of  the  moveable  bands,  form  irregular 
parallelograms.  The  buckler  of  the  croup  is  composed  of  1 3  transverse 
rows  of  small  plates,  similar  to  those  of  the  shoulders,  and  between 
the  two  bucklers  are  interposed  three  moveable  bands  only ;  a  number 
by  which  the  Mataco  is  readily  distinguishable  from  all  other  arma- 
dillos, though  it  is  probable  that  it  may  vary  in  a  small  degree,  as  it 
is  found  to  do  in  other  cases.  Its  usual  resource,  and  only  defence 
when  frightened  or  surprised,  is  to  roll  itself  up  ;  for  it  does  not  con- 
struct burrows  like  the  Tatu-Peba,  nor  does  it  possess  sufficient  speed 
to  escape  by  flight.  It  is  found  in  Brazil,  Paraguay,  and  Buenos 
Ayres,  but  is  nowhere  very  common. 

III.  The  Encouberts,  or  third  division  of  Baron  Cuvier,  have  5  toes 
on  the  fore  feet,  and  9  or  10  teeth  throughout,  but  they  are  principally 
distinguished  by  having  2  teeth  in  the  intermaxillary  bones  of  the 
upper  jaw,  representing,  as  it  were,  the  incisor  teeth  of  ordinary 
mammals,  and  thus  forming  an  exception,  not  only  to  the  other 
Armadillos,  but  even  to  the  order  of  Edentata,  which  are  principally 
characterised  by  their  want  of  teeth  of  this  description. 

5.  B.  Encoubert  (Desmarest),  B.  sexcinctus  (Linnrcus),  the  Poyou,  or 
Yellow-Footed  Armadillo  (for  thus  Azara  interprets  the  name),  mea- 


The  Poyou  [D.  Encoulert). 


sures  about  16  inches  from  the  nose  to  the  origin  of  the  tail,  which  ia 
itself  about  half  the  length  of  the  body.    The  head  is  large,  flat,  and 
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nearly  triangular,  the  face  short,  the  muzzle  obtuse,  the  ears  erect  and  of 
moderate  size,  and  the  eye  small.  The  number  of  moveable  bands 
varins  from  7  to  8,  according  to  the  individual ;  the  tail  is  surrounded 
at  the  base  with  three  or  four  bony  rings,  but  throughout  the  rest  of  its 
length  it  is  merely  covered  with  regular  tuberculous  scales  ;  the  inter- 
stices of  the  moveable  bauds  give  origin  to  a  great  number  of  long 
bristly  gray  hairs,  and  the  female  is  provided  with  only  two  pectoral 
mamma;.  But  independently  of  all  other  considerations,  the  Tatu- 
Poyou  is  easily  distinguished  from  all  the  other  armadillos  by  the 
nnusual  flatness  and  broadness  of  its  body,  and  the  consequent  com- 
parative shortness  of  its  legs.  It  is  very  common  in  Paraguay,  and 
burrows  in  the  ground  with  an  almost  incredible  agility.  Its  strength 
and  activity  are  very  remarkable ;  and  notwithstanding  the  shortness 
of  its  legs,  it  runs  so  swift  that  few  men  can  outstrip  it.  It  is  of  a 
restless  unquiet  character,  bold,  curious,  and  intrepid.  When  any 
noise  is  made  at  the  entrance  of  its  burrow,  or  when  otherwise  tor- 
mented, it  grunts  like  a  young  pig,  and  comes  forth  without  fear  to 
investigate  the  cause;  yet  when  actually  attacked  it  is  incapable  of 
making  any  sort  of  defence,  and  can  only  save  itself  by  retreating  to 
the  bottom  of  its  hole,  or  burrowing  to  a  still  greater  depth.  The 
Poyou  feeds  much  upon  carrion,  and  for  this  reason  its  flesh,  though 
fat,  is  never  eaten  by  the  inhabitants  of  European  origin,  though  the 
Indians  make  no  distinction  in  this  respect  between  it  and  the  other 
armadillos.  When  it  stops  or  rests,  it  has  a  custom  of  squatting  close 
to  the  ground  like  a  hare  in  her  form,  and  in  this  situation  the  great 
breadth  of  the  body  is  remarkably  apparent,  being  nearly  three  times 
its  height. 

6.  I),  villosus  (Desmarest),  the  Hairy  Armadillo,  measures  14  inches 
in  length  from  the  nose-to  the  origin  of  the  tail ;  the  head  is  nearly  4 
inches  in  length,  the  ear  two-thirds  of  an  inch,  and  the  tail  5  inches.  In 
form  and  appearance  this  species  bears  a  very  strong  resemblance  to  that 
last  described,  but  it  is  of  smaller  size,  and  is  comparatively  better 
covered  with  hair,  a  circumstance  from  which  it  derives  the  name  by 
which  it  is  most  usually  distinguished.  The  head  is  triangular,  the 
muzzle  pointed,  the  ears  large,  elliptical,  and  inclined  outwards,  and 
the  number  of  moveable  bands  varies  from  6  to  7  according  to  the 
individual.  The  border  of  the  bucklers,  as  well  as  the  lower  side  of 
the  moveable  bands,  is  indented  in  a  remarkable  manner,  and  forms 
sharp  angular  points,  which  serve  to  approximate  the  present  species 
to  the  following,  not  less  than  to  distinguish  it  from  all  the  other 
known  armadillos.  There  are  eight  teeth  on  .each  side,  both  above 
and  below.  Numerous  long  flexible  brown  hairs  spring  from  every 
part  of  the  body,  but  more  especially  from  the  sides  and  belly,  and 
even  cover  the  first  half  of  the  tail.  The  female,  as  in  the  Poyou, 
has  only  two  pectoral  mammae. 

This  species  does  not  inhabit  Paraguay,  nor,  as  far  as  we  are  at 
present  aware,  any  other  part  north  of  the  Rio  Plata,  but  it  is  found 
at  every  step  on  the  pampas  or  plains  of  Buenos  AjTes,  south  of  that 
river.  "  In  an  expedition,"  says  Azara,  "  which  I  made  into  the 
interior,  between  the  parallels  of  35°  and  30°  south  latitude,  I  . met 
with  vast  multitudes  of  this  species  of  armadillo,  so  that  there  was 
scarcely  an  individual  of  the  party  who  did  not  each  day  capture  one 
or  two  at  least ;  for,  unlike  the  Poyou,  which  moves  abroad  only 
during  the  night,  this  animal  is  to  be  found  at  all  times,  and  upon 
being  alarmed  promptly  conceals  itself,  if  not  intercepted.  In  March 
and  April,  when  I  saw  them,  they  were  so  extremely  fat  that  their 
flesh  surfeited  and  palled  the  appetite-;  notwithstanding  which  the 
pioneers  and  soldiers  ate  them  roasted,  and  preferred  them  to  beef  and 
veal."  "The  hairy  armadillo,"  continues  M.  Azara,  "like  others  of 
the  genus,  has  undoubtedly  a  very  acute  sense  of  smell,  since  it  scents 
the  carcasses  of  dead  horses  from  a  great  distance,  and  runs  to  devour 
them ;  but  as  it  is  unable  to  penetrate  the  hide,  it  burrows  under  the 
body  till  it  finds  a  place  which  the  moisture  of  the  soil  has  already 
begun  to  render  putrid.  Here  it  makes  an  entrance  with  its  claws, 
and  eats  its  way  into  the  interior,  where  'it  continues  feasting  on  the 
putrid  flesh,  till  nothing  remains  but  the  hide  and  bones,  and  so 
perfectly  do  these  preserve  their  position,  that  it  is  impossible,  from  a 
mere  external  view  to  anticipate  the  operations  which  the  armadillos 
have  been  carrying  on  within."  The  same  author  observes  further, 
that  this  species  never  constructs  burrows  to  reside  in,  that  it  avoids 
low  damp  situations,  and  is  only  found  on  the  dry  upland  plains. 

7.  D.  minutus  (Desmarest),  the  Pichiy,  measures  only  10  inches  in 
length  from  the  snout  to  the  origin  of  the  tail,  which  is  itself  4  i  inches 
long;  the  head  is  2  inches  and  8  lines  long,  2  inches  broad  across 
the  orbits,  and  the  ears  are  a  quarter  of  an  inch  in  length,  and  very 
sharp-pointed.  The  frontal  buckler  is  composed  of  irregular  plates, 
the  eyes  being  small  and  nearly  concealed  under  its  margin  ;  there 
are  no  plates  on  the  temples,  but  their  place  seems  to  be  supplied  by 
a  pencil  of  stiff  brown  hairs  ;  the  neck  is  extremely  short,  and  fur- 
nished above  with  a  row  of  minute  scales  ;  the  shoulder-buckler 
presents  nothing  remarkable,  but  that  of  the  croup  is  deeply  indented 
along  the  edges,  and  the  moveable  bands,  to  the  number  of  six  or 
seven,  according  to  the  age  of  the  individual,  are  composed  of  rectan- 
gular plates,  bordered  on  each  side  by  compressed  scales,  lunated  and 
pointing  backwards.  Each  scale  is  more  or  less  distinctly  marked 
with  two  longitudinal  linear  depressions,  which  divide  it  into  three 
parts,  of  which  the  middle  is  plain  and  of  an  oblong,  figure,  but  the 
lateral  are,  as  it  were,  divided  into  six  or  eight  tubercles.    The  claws 
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are  but  moderately  developed,  the  tail  is  covered  with  strong  scales 
disposed  in  rings,  and  the  interstices  of  the  scales  and  bands  are 
furnished  with  considerable  quantity  of  hair,  though  less  abund- 
antly and  not  so  long  as  in  the  last  species. 

The  Pichiy  inhabits  the  pampas  to  the  south  of  Bueno3  Ayres, 
and  extends  from  36°  of  latitude  southward  to  the  confines  of  Pata- 
gonia. It  inhabits  burrows,  to  which  however  it  does  not  confine 
itself  during  the  day,  like  some  other  species.  Its  flesh  is  said  to  be 
remarkably  tender  and  well  tasted.  Two  individuals  of  this  species 
which  had  been  brought  from  Port  Desire,  on  the  east  coast  W  Pata- 
gonia, lived  for  some  time  in  the  Jardin  des  Plantes  at  Paris,  and 
would  doubtless  bear  even  the  rigour  of  our  more  northern  climate 
without  injury  or  inconvenience. 

IV.  The  Kabassous  have  likewise  five  toes,  both  on  the  anterior 
and  posterior  extremities,  but  those  of  the  fore  feet  are  disposed 
obliquely,  in  such  a  manner  that  the  thumb  and  index  are  small,  the 
middle  and  fourth  toes  armed  with  tremendously  large  trenchant 
claws,  and  the  fifth  very  small.  This  construction  gives  them  the 
means  of  burrowing  with  extraordinary  facility,  and  of  clinging  to 
the  ground  with  such  determination  and  obstinacy  that  it  is  with  the 
utmost  difficulty  they  can  be  taken  from  it.  They  have  nine  or  ten 
teeth  throughout. 

8.  B.  Tatouay  (Desmarest),  the  Tatouay,  or  Wounded  Armadillo,  is  so 
called  by  the  Indians  in  allusion  to  its  tail,  which  is  naked,  or  as  it 
were  rudely  deprived  of  the  crust  or  bony  tube  which  covers  this 
organ  in  all  the  other  species.  The  whole  length  of  the  Tatouay,  as 
given  by  Azara,  is  264  inches,  from  Which  if  we  subtract  7  4  inches  for 
the  length  of  the  tail,  it  leaves  1  foot  7  inches  for  that  of  the  body. 


The  Tatouay  [D.  Tatouay). 

The  tail  is  round,  pointed  and  naked,  with  the  exception  of  a  few 
small  round  scalesor  crusts  on  the  under  surface  of  the  third  ring  nearest 
to  the  extremity,  which  frequently  trails  along  the  ground. when  the 
animal  walks  ;  the  rest  is  covered  with  soft  brown  fur,  interspersed 
with  a*  few  stiff  short  hairs  on  the  superior  surface.  The  head  is 
longer,  narrower,  and  more  attenuated  than  that  of  the  Poyou,  though 
considerably  less  so  than  in  the  Peba  and  Mule  Armadillo  ;  there  are 
8  molars  on  each  side  of  the  upper  jaw,  and  7  on  each  side  of  the  lower 
jaw  ;  the  ears  are  unusually  large,  being  nearly  2  inches  long,  and  in 
figure  forming  a  segment  of  a  circle ;  the  body  is  round  ;  the  claws  of 
the  fore  feet,  particularly  that  of  the  middle  toe,  are  excessively  large ; 
and  the  female  is  provided  with  only  two  pectoral  rnammse.  The 
bucklers  of  the  croup  and  shoulders  are  composed  of  10  and  7  rows 
of  scales  respectively,  each  scale  forming  an  oblong  rectangle,  those  of 
the  coccia  being  the  largest  of  all;  the  moveable  bands  are  13  in 
number,  composed  of  scales  much  smaller  than  those  of  the  bucklers, 
and  of  a  nearly  square  figure.  The  b-ibits  of  this  species  are  altogether 
unknown.  It  inhabits  Guyana  and  Brazil,  and  is  rarely  found  south 
as  far  as  Paraguay. 

V.  The  Priodontes,  or  last  subdivision  of  the  Armadillos,  in  addi- 
tion to  the  unequal  toes  and  enormous  claws  of  the  Kabassous, 
have  from  22  to  24  small  teeth  throughout,  on  each  side  of  the  jaws, 
making  in  all  from  88  to  96  teeth — a  greater  number  than  is  found  in 
any  other  mammal.  This  group  contains  but  a  single  species  at 
present  known,  namely — 

9.  D.  f/igas  (Cuvier),  the  Great  Armadillo,  which  is  nearly  3  feet 
3  inches' in  length,  from  the  nose  to  the  origin  of  the  tail ;  the  head  is 
74  inches  long,  the  ears  1:1  inch,  and  the  tyil  1  foot  5  inches.  Its 
superior  size  is  alone  sufficient  to  distinguish  this  species  from  all  the 
other  known  armadillos,  but  it  possesses  numerous  other  characters  not 
less  remarkable.  Its  head  is  proportionably  smaller  than  in  the  other 
species,  the  forehead  is  more  protuberant,  and  the  face  from  the  eyes 
downwards  assumes  a  tubular  cylindrical  form,  like  that  of  the  Peba; 
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the  ears  are  of  a  moderate  size,  pointed,  and  habitually  crouched 
backwards ;  the  bucklers  of  the  shoulders  and  croup  are  composed  of 
9  and  18  rows  of  plates  respeetively,  and  separated  by  moveable  bands 


Great  Armadillo  (D.  gigas). 

to  the  number  of  12  or  13,  formed  of  rectangular  scales,  about  half 
an  inch  square.  The  tail  is  remarkably  thick  at  the  root,  being 
upwards  of  10  inches  in  circumference  :  it  is  gradually  attenuated 
towards  the  tip,  covered  with  plates  disposed  in  rings  at  the  base,  and 
forming  spiral  or  crescent-shaped  lines  throughout  the  rest  of  its  . 
length.  The  claws  are  remarkably  large  and  powerful,  but  in  their 
relative  form  and  dimensions  differ  little  from  those  of  the  Tatouay 
already  described. 

This  species  inhabits  Brazil  and  the  northern  parts  of  Paraguay. 
It  is  never  found  in  the  open  country,  but  keeps  close  to  the  great 
forests,  and  burrows  with  surprising  facility.  Those  who  are 
employed  in  collecting  the  Jesuit's  Bark  frequently  meet  with  it  in  the 
woods,  and  report  that  when  any  of  their  companions  happen  to  die 
at  a  distance  from  the  settlements,  they  are  obliged  to  surround  the 
body  witli  a  double  row  of  stout  planks,  to  prevent  it  from  being 
scratched  up  and  devoured  by  the  Great  Armadillo. 

The  remains  of  Armadillos  have  been  found  in  the  Tertiary  Strata, 
the  most  remarkable  of  which  is  the  Ghjptodon  of  Owen.  [Glyftodon.] 

ARMATI.  [Ammonites.] 

ARNI,  the  native  Indian  name  of  the  Wild  Buffalo.  [BoviDiE.] 
ARNI'CA,  a  genus  of  plants  belonging  to  the  natural  order  Compo- 
site!!, the  tribe  Vernoniacece,  the  sub-tribe  Scnecionece,  and  the  division 
Eusenecionecs.  It  has  a  cylindrical  involucre,  with  equal  2-rowed 
scales ;  the  flowers  of  the  disk  hermaphrodite,  tubular  ;  the  limb 
5-toothed ;  the  stigmas  thickened  above,  and  terminated  with  a  conical 
pubescent  apex ;  the  flowers  of  the  ray  female,  bearing  degenerated 
stamens,  or  with  only  the  rudiments  of  an  anther ;  the  achenium 
winged  and  striated ;  the  receptacle  naked ;  the  pappus  hairy.  One 
species  of  this  genus  grows  in  Europe,  the  A.  montana,  and  is  known 
by  the  common  name  of  Leopard's-Bane.  It  has  oblong-obovate 
nearly  entire  5-nerved  radical  leaves,  a  few-flowered  stem,  with  villose 
or  glandulose  pubescent  peduncles  and  involucres.  This  plant  is  not 
found  in  the  British  Isles,  but  is  abundant  in  the  meadows  and  forests 
of  mountainous  districts  in  the  middle  and  north  of  Europe,  and  also 
on  the  Alps.    It  blossoms  in  June  and  July. 

This  plant  was  at  one  time  admitted  into  all  the  British  Pharmaco- 
poeias, but  at  the  present  time  is  only  retained  in  the  Dublin.  It  does 
not  appear  ever  to  have  been  much  used  in  this  country,  and  perhaps 
never  sufficiently  to  refute  or  confirm  the  strong  recommendations  of 
it  by  German  writers.  In  Germany  all  parts  of  the  plant  are  used, 
the  flowers,  leaves,  and  root.  The  whole  plant,  but  especially  the 
root,  possesses  a  peculiar  aromatic  but  not  pleasant  odour,  and  a 
nauseous  taste.  The  plant  has  been  examined  by  various  chemists, 
and  in  every  part  there  has  been  found  an  acrid  resin  and  a  volatile  oil. 
In  combination  with  these  Chevallier  and  Lassaigne  found  in  the 
flowers  an  acrid  bitter  principle,  which  they  have  called  Amicine,  and 
the  root  contains  a  considerable  quantity  of  tannin  In  large  doses  it 
produces  inflammation  of  the  alimentary  canal,  and  coma.  In  small 
doses  it  acts  as  a  general  stimulant,  increasing  the  pulsations  of  the 
heart,  and  acting  as  a  diaphoretic  and  diuretic.  It  is  used  in  Germany 
in  cases  of  low  fever,  also  in  nervous  diseases,  in  amenorrhcea  and 
adynamic  diseases  generally.  The  root  by  means  of  its  tannin  acts  as 
a  tonic  on  the  system.  The  root  is  given  in  powder  in  the  dose  of 
about  10  grains,  three  times  a  day,  or  in  infusion.  The  flowers  are 
used  in  infusion,  in  the  proportion  of  1  drachm  of  the  flowers  to 
80  of  boiling  water,  of  which  2  ounces  may  be  given  at  a  dose. 
In  making  this  infusion  care  should  be  taken  that  the  pappus  be 
prevented  from  getting  into  it,  by  means  of  straining  through  a  linen 
bag.  The  German  Pharmacopoeias  contain  several  preparations  of 
Arnica,  amongst  others  a  tincture,  an  extract,  an  essence  of  the 


flowers,  and  a  vinegar  (Acetum  Arnicee).  Amongst  homoeopathic 
practitioners  the  tincture  is  applied  to  wounds  and  braises,  and  other 
external  uses,  and  infinitesimal  doses  of  this  substance  are  recom- 
mended, according  to  their  practice,  in  many  severe  diseases. 

(Bischoff,  Mcdicinisch-P/iarmacentische  Botcmil;  1844;  Christison'a 
Dispensatory.) 

AROI'DEyE,  or  ARACEiE,  Arads,  an  order  of  Mouocotyledonous 
Plants,  which  approach  Dicotyledons  in  the  form  and  veiuing  of  their 
leaves,  but  agree  with  the  former  in  everything  else  of  importance. 
They  are  readily  known  by  their  flowers  being  placed  very  closely  upon 
a  cylindrical  or  lengthened  axis,  called  technically  a  spadix  (Jig.  2), 
which  is  itself  inclosed  in  a  leaf  of  a  peculiar  figure,  the  edges  of  which 
are  curved  inwards  till  they  meet,  forming  a  sort  of  hollow  sheath, 
which  botanists  name  spathe  (jig.  1). 

The  fruit  is  generally  a  cluster  of  little  berries,  each  of  which  con- 
tains a  small  number  of  seeds.  The  flowers  themselves  are  extremely 
variable  in  structure  ;  sometimes  having  neither  calyx  nor  corolla,  and 
sometimes  possessing  both  those  parts;  sometimes  furnished  with 
anthers  opening  in  a  singular  manner  by  little  lobes,  or  having  anthers 
of  the  commonest  construction.  Many  of  the  species  grow  upon  the 
trunks  of  trees,  clinging  to  them  in  tropical  countries  like  ivy ;  a  very 
few  are  found  in  Europe,  and  those  are  always  little  stemless  herbs  ; 
a  small  number  are  small  erect  shrubs.  They  are  all  acrid  in  a  high 
degree,  some  of  them  so  much  so  as  to  be  dangerous  poisons,  as  for 
example  the  Dumb-Cane  of  the  West  Indies,  which  paralyses  the 
mouth  if  only  chewed.  Nevertheless  this  acrid  principle  is  so  far 
removed  by  roasting  or  boiling,  that  the  underground  stems  may  in 
some  cases  be  used  as  food.  The  Colocasia  of  the  ti-opics,  and  some 
other  species,  are  common  articles  of  food  among  the  negroes  ;  but 
they  are  said  not  to  agree  very  well  with  Europeans.  In  this  country 
only  one  kind  of  Aroideous  plant,  the  Arum  maculalum,  is  found  wild 


Arum  macirfatum. 

1,  A  spathe  with  the  point  of  the  spadix  seen  within  it ;  2,  the  ppadii  scpa. 
rated ;  3,  the  ripe  fruit ;  4,  an  ovarium ;  5,  the  same  'cut  perpendicularly  ; 
G,  one  of  the  little  fruit  cut  perpendicularly  ;  7,  a  seed. 

The  root  of  that  species  which  is  vulgarly  named  the  Cuckoo  Pint,  and 
its  spadixes  Lords  and  Ladies,  is  eatable  when  properly  prepared,  just 
as  those  which  have  already  been  mentioned.  What  is  called  Port- 
land Sago  is  prepared  from  it.  The  spadixes  of  some  species  give  out 
a  fetid  smell.  The  emanations  of  Arum  Dracuncxdus  when  in  flower 
produce  dizziness,  headache,  and  vomiting. 

AROTMA  is  the  supposed  principle  of  odour  in  plants,  formerly 
called  by  Boerhaave  Spiritus  Sector.  This  quality  generally  resides  in 
the  essential  oil ;  but  there  are  some  vegetables  that  have  a  strong 
odour  which  yield  but  little  or  no  essential  oil,  as  the  jasmine  and 
the  violet ;  or  when  an  oil  in  small  quantity  is  procured  from  them 
it  has  not  the  powerful  smell  which,  considering  the  smallness  of  its 
proportion  compared  with  the  fragrance  of  the  plants,  it  might  bo 
expected  to  possess.  As  plants  exhale  their  odour  when  exposed  to 
the  air,  and  communicate  it  to  water  at  a  lower  temperature  than 
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that  at  which  it  could  be  distilled,  it  has  been  imagined  that  some 
principle  of  a  more  subtile  nature  exists  in  which  the  odour  resides, 
and  that  it  is  this  which  imparts  smell  to  the  oil.  In  fact,  however, 
the  property  of  odour  belongs  to  proximate  vegetable  principles  of 
different  kinds,  in  which  there  is  no  reason  to  suppose  the  existence 
of  any  common  principle ;  essential  oil  is  unquestionably  the  most 
usual  cause  of  its  production,  and  it  is  capable  of  being  volatilised  in 
small  quantity  at  a  low  temperature,  and  thus  diffused  through  the 
atmosphere  or  communicated  to  water. 

ARONIA,  the  Linnsean  name  for  a  species  of  plants  of  the  genus 
Mespilus,  the  Mespilus  Amelanchier,  or  Mespilus  vulgaris.  [Ahelan- 
chier  ;  Mespilus.] 

ARQUERITO,  a  native  amalgam,  consisting  of  six  parts  of  silver 
and  one  of  quicksilver.  It  has  been  regarded  as  native  silver.  It  is 
malleable,  and  is  worked  with  great  success  in  the  mines  of  Arqueros 
in  Chile. 

ARRACA'CHA,  a  genus  of  plants  belonging  to  the  natural  order 
UmbellifercE,  which  comprehends  a  species  of  as  much  importance  in 
the  tropical  parts  of  America  as  the  parsnip  and  carrot  are  in  Europe. 
This  plant,  the  Arracacha  esculenta  of  botanists,  is  cultivated  in  great 
quantities  in  the  neighbourhood  of  Santa  F6  de  Bogota,  in  the  cooler 
districts  among  the  mountains,  and  in  other  parts  of  the  state  of 
Colombia,  where  it  is  called  Arracacha.  It  resembles  the  common 
hemlock  in  appearance,  but  the  leaves  are  much  broader,  the  stems 
are  not  spotted,  and  the  flowers  are  of  a  dingy  purple  colour ;  it  is 
also  of  smaller  stature. 

The  root  is  of  the  same  nature  as  the  tuber  of  a  potato,  only  it  is 
forked,  or  divided  into  several  lobes,  each  of  which  is  about  the  size 
of  a  large  carrot.  These  when  fit  for  eating  are  boiled  like  the 
potato,  and  become  of  a  firm  but  tender  consistence,  not  at  all  mealy, 
and  have  a  flavour  intermediate  between  a  chestnut  and  a  parsnip.  It 
appears  that  an  immense  produce  of  Arracacha  is  obtained  in  the 
South  American  provinces,  where  it  has  long  been  as  much  the  staple 
nutriment  of  the  population  as  the  potato  or  the  yam  in  other  places  ; 


The  Arracacha  [Arracacha  esculenta). 
1,  A  barren  flower  ;  2,  a  fertile  flower  ;  3,  a  stamen  ;  4,  a  petal ; 
5,  a  ripe  fruit ;  6,  the  same  cut  across, 
and  as  it  will  only  thrive  in  the  colder  districts,  it  was  once  expected 
to  form  an  important  agricultural  plant  in  Europe.    It  has  however 
been  found  upon  trial  unable  to  accommodate  itself  to  our  uncertain 
climate,  and  to  perish  as  soon  as  the  cold  nights  and  damp  weather 
of  autumn  approach,  without  having  been  able  during  the  summer  to 


perfect  its  tubers.  It  is  therefore  only  cultivated  now  in  botanical 
collections.    (Hooker,  Botanical  Magazine,  tab.  3092.) 

ARRAGONITE,  Prismatic  Carbonate  of  Lime,  called  by  Mohs  the 
Prismatic  Lime-Haloide.  It  is  a  mineral  substance  consisting  of 
carbonic  acid  and  lime,  admitting  of  cleavage  in  planes  parallel  to  the 
faces  of  a  right  rhombic  prism  of  116°  5'  and  63°  55',  which  may 
therefore  be  considered  as  its  fundamental  form  (fig.  1).  The  most 
general  modifications  which  occur  consist  either  in  the  removal  of  the 
four  acute  angles  at  A  by  planes  a  intersecting  each  other  in  the 
short  diagonal  B  B,  and  inclined  to  each  other  at  an  angle  of  108°  18', 
by  which  the  face  P  being  entirely  removed,  the  form  of  fig.  2  is  pro- 
duced ;  or  the  change  may  be  effected  by  the  truncation  of  the  acute 
lateral  edges  of  the  prism  by  planes  parallel  to  the  axis  of  the  crystal, 
and  therefore  inclined  to  the  faces  L,  at  121°  57',  giving  rise  to  the 
form  seen  in  3.  These  modified  forms  usually  present  themselves 
in  twin  crystals,  in  which  the  short  diagonals  of  the  prism  B  B'are 
placed  at  right  angles  to  one  another,  when  only  two  crystals  are 
present,  thus  producing  a  very  simple  cross.  It  is  usual  however  that 
three  of  the  crystals  of  fig.  3  cross  each  oth  r,  producing  a  crystal  of 
the  appearance  of  fig.  4,  which  at  first  sigh^.  may  be  mistaken  for  an 
hexagonal  prism,  but  on  a  closer  inspection  it  will  be  found  that  what 
appeared  to  be  a  single  face  is  really  composed  of  two  planes,  making 
a  re-entrant  angle. 

The  intersections  of  the  individual  crystals  with  each  other  are 
visible  both  in  the  lateral  and  terminal  faces,  and  are  indicated  in 
fig.  4  by  the  dotted  lines.  These  crystals  have  been  found  abundantly 
in  a  ferruginous  clay  in  Aragon  in  Spain,  where  they  occur  accom- 
panied by  a  sulphate  of  lime.  From  this  circumstance  the  mineral 
has  derived  its  name.  It  has  also  been  found  very  beautifully  crystal- 
lised in  a  vein  of  a  massive  variety  of  the  same  mineral  traversing 
basalt  at  Bilin  in  Bohemia.  (Mohs.)  Fine  specimens  have  been  found 
at  the  following  places  in  England  : — in  the  Dufton  lead-mines ;  in  a 
cavern  of  Grauwacke,  near  Merridge,  Somersetshire ;  and  also  in 
several  parts  of  Devonshire,  &c.  In  an  old  coal-mine  six  miles  south- 
is  B 


west  of  Cockfield,  Durham,  it  is  remarkable  as  occurring  depending 
from  a  roof  of  clay-slate,  and  accompanied  by  tubular  calcareous 
stalactites.  (Phillips.)  Varieties  of  this  mineral  are  also  common  in 
beds  of  iron-ore  in  the  mines  of  Eisenerz  in  Styria,  and  in  several 
other  iron-mines  of  Hungary,  of  Transylvania,  &c,  consisting  of 
numerous  fibrous  crystals,  of  a  satin-like  lustre,  radiating  from  a 
centre,  and  to  these  the  name  of  Flos  Ferri  has  been  applied. 

In  a  chemical  and  crystallographical  point  of  view  Arragonite  is 
peculiarly  interesting,  as  presenting  to  us  carbonate  of  lime  differing 
in  its  system  of  crystallisation  from  that  of  the  common  Calc-Spar, 
and  thus  affording  us  an  instance  of  the  influence  of  any  difference  in 
the  aggregation  of  matter  in  changing  its  physical  properties,  as  will 
be  seen  by  comparing  this  substance  with  the  rhombohedral  Calc-Spar, 
with  which  it  agrees  in  chemical  constitution.  In  the  scale  of  Mohs 
its  hardness  varies  from  3'5  to  4,  while  that  of  Calc-Spar  is  3.  The 
specific  gravity  of 

Arragonite  is  2-931 

Calc-Spar  2-721 

They  act  also  differently  on  light,  the  index  of  ordinary  refraction  of 

Arragonite  being  P693 

Calc-Spar   1519 

Attempts  have  been  made  to  account  for  these  differences  by  con- 
sidering them  the  effects  of  small  quantities  of  carbonate  of  strontia, 
which  Professor  Stromeyer  first  discovered  to  be  contained  in  many 
specimens  of  Arragonite  ;  but  the  conclusion  is  unfounded,  as  will  be 
seen  by  the  results  of  two  analyses  given  by  Stromeyer : — 

First.  Second. 
Carbonate  of  Lime  .  .  .  95'2965  .  .  99'2922 
Carbonate  of  Strontia  .  .  0  5090  .  .  4 '1043 
Water   01544    .      .  05992 


ARSENIC. 


ARTEMISIA. 
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where  the  carbonate  of  strontia  is  in  small  and  varying  proportion, 
and  must  therefore  be  considered  as  an  accidental  impurity. 

ARSENIC  and  ARSENICAL  MINERALS.  Arsenic  is  found  pure 
and  combined  with  other  substances,  both  as  an  acid  and  a  base. 
Those  minerals  in  which  arsenic  acts  the  part  of  the  electro-negative 
element  or  as  an  acid  may  be  considered  as  forming  a  miueralogical 
family  or  class,  according  to  the  chemical  arrangement  of  Berzelius. 
This  family  comprehends  four  genera,  a  tabular  view  of  the  principal 
species  of  each  of  which  is  here  given  : — ■ 

First  genus. 
Species.    Metallic  or  native  arsenic. 

Second  genus  (metallic  arseniurets). 
First  species.    Octahedral  cobalt  pyrites  :  speiskobalt  of  the  Germans. 
Second  species.    Hexahedral  cobalt  pyrites  :  kobaltglanz. 
Third  species.    Copper  nickel :  arsenuret  of  nickel :  prismatic  nickel 
pyrites. 

Fourth  species.    Arsenical  silver :  octahedral  antimony  of  Jameson  : 
silberspeisglanz  pf  Hausmann  :  antimonial  silver  of  Phillips. 
Fifth  species.    Arsenuret  of  bismuth. 
Sixth  species.    Axotomous  arsenical  pyrites  (Mohs). 
Seventh  species.  Prismatic  arsenical  pyrites  (Mohs) ;  Migpickel  (Phillips) : 
arsenikkies. 

Third  genus. 
Species.    White  arsenic,  or  arsenious  acid. 

Fourth  genus  (compounds  of  arsenic  acid). 
First  species.    Pharmacolitc  :  arseuiate  of  lime. 
Second  species.    Cobalt  bloom. 
Third  species.    Nickel  ochre. 

Fourth  species.  Scorodite:  martial  arseniate  of  copper  from  Cornwall. 
Fifth  species.    Olivenite  :  of  this  there  are  two  species,  the  one  crystal- 
lised in  the  right,  the  other  in  the  oblique,  prismatic  system. 
Sixth  species.     Euchlore  Mica  (Mohs)  :  rhombohedral  arseniate  of 

copper  (Phillips)  :  kupferglimmer. 
Seventh  species.    Cube  ore  :  hexahedral  Liriconitc :  arseniate  of  iron. 
Eighth  species.    Rhombohedral  lead  spar. 

In  addition  to  the  minerals  classed  in  the  above  genera,  several 
other  substances  contain  arsenic,  acting,  however,  as  the  electro- 
positive element  or  base  :  of  these  there  are  but  two  particularly 
worthy  of  attention,  namely,  Orpimeni  and  Realgar,  both  of  which  are 
sulphurets  of  arsenic  in  definite  but  different  proportions.  Orpimeni 
(A  2,  S  3)  is  the  yellow  sulphuret  of  arsenic.  It  is  rarely  crystalline, 
and  contains  (31  per  cent,  of  arsenic.  It  is  obtained  from  Hungary, 
Turkey,  China,  and  South  and  North  America.  It  is  made  use  of  as 
the  basis  of  the  pigment  called  King's  Yellow.  Realgar  (As  S)  is  the 
red  sulphuret  of  arsenic.  It  is  found  in  oblique  prisms  or  massive. 
It  comes  chiefly  from  Transylvania  and  Hungary,  with  tellurium  and 
gold ;  it  is  also  found  in  China.  It  contains  70  per  cent,  of  arsenic, 
and  is  used  in  making  fireworks. 

The  geological  position  of  Arsenical  Minerals  is  confined  to 
primitive  districts,  where  they  occur  in  metalliferous  veins,  usually 
associated  with  metallic  sulphurets,  to  which  the  arseniurets  have 
considerable  analogy.  The  only  genus  which  has  been  found  in  any 
quantity  is  the  second,  the  most  abundant  species  of  which  are  the 
arseniurets  of  cobalt,  nickel,  and  iron,  which  are  found  both  in  veins 
and  beds.  The  fourth  genus  appears  to  owe  its  origin  to  the  action 
of  the  atmosphere  on  the  arseniurets ;  they  occur  frequently  in  union 
with  the  phosphates,  with  which  they  are  isomorphous ;  conse- 
quently the  phosphoric  acid  is  frequently  more  or  less  replaced  by  the 
arsenic,  or  the  reverse. 

The  Arsenic  contained  in  any  mineral  may  in  general  be  readily 
detected  by  the  blow-pipe,  owing  to  the  characteristic  odour  of  the 
vapour  of  metallic  arsenic.  In  performing  this  operation  it  is 
necessary  to  be  careful  to  submit  the  mineral  to  the  interior  or  de- 
oxidising flame,  or  in  order  to  insure  the  reduction  of  the  metal  more 
completely  it  is  advisable  to  add  a  small  quantity  of  the  powder  of 
charcoal.  This  reduction  to  the  metallic  state  is  essential,  for  it  is  the 
vapour,  not  of  the  white  arsenic,  but  only  of  the  metallic  arsenic,  which 
possesses  the  peculiar  smell  of  garlic.  If  the  mineral  be,  from  its 
colour,  suspected  to  be  orpiment  or  realgar,  it  must  be  mixed  with  a 
small  quantity  of  black  flux  in  a  glass  matrass,  and  heated  in  the  flame 
of  a  spirit-lamp,  by  which  the  arsenic  will  be  liberated,  and  a  sul- 
phuret of  potassium  formed. 

Native  Arsenic  is  usually  found  in  veins,  accompanied  by  sulphur 
and  sulphurets ;  it  occurs  massive,  also  in  reticulated  and  stalactitic 
shapes,  and  of  a  curved  lamellar  composition,  exceedingly  like  the 
layers  of  an  onion.  When  fractured  the  new  surface  presents  a 
metallic  lustre  and  a  tin  white  colour,  which  however  soon  tarnishes, 
becoming  a  very  dark  gray.  It  is  brittle,  has  the  specific  gravity 
5'766,  and  its  hardness  is  3'5. 

According  to  Mohs  it  is  frequently  met  with  in  the  mines  of 
Annaberg,  Schneeberg,  Marienberg,  and  Freiberg  in  Saxony;  at 
Joachimsthal  in  Bohemia,  at  Andreasberg  in  the  Harz,  in  the  Black 
Forest,  in  Alsace,  at  Allemont  in  Dauphiny,  at  Kongsberg  in  Norway, 
at  Kapnik  in  Transylvania,  and  in  beds  at  Orawitza  in  the  Bannat  of 
Temeswar. 

The  second  genus  presents  us  with  a  very  valuable  series  of  minerals, 
owing  to  properties  of  the  metals  with  which  the  arsenic  is  combined. 
[Cobalt  Ores  ;  Coppeb  Ohes.]    The  arsenical  silver,  which  con- 


stitutes the  fourth  species,  has  not  been  sufficiently  investigated. 
Professor  Hausmann  considers  it  as  a  more  or  less  intimate  mixture  of 
prismatic  arsenical  pyrites  with  antimonial  silver,  a  compound  according 
to  Klaprothof  16  to  24  parts  of  antimony  and  84  to  76  of  silver.  The 
same  chemist  states  96  parts  of  arsenical  silver  to  contain  of 


Arsenic   35"00 

Antimony   4*00 

Silver   12-75 

Iron       .       .      .    •   45-25 


Many  mineralogists,  on  the  other  hand,  consider  the  antimonial  and 
the  arsenical  silver  varieties  of  the  same  species.  The  first  of  these 
occurs  in  crystals  and  in  granular  masses  ;  the  latter  possesses  a  curved 
lamellar  composition  of  thin  crystalline  plates.  They  both  readily 
tarnish,  and  assume  a  dark  gray  colour.  The  specific  gravity  has 
been  stated  by  Hatiy  at  9'446,  by  Klaproth  at  9-82.  The  antimonial 
siver  is  found  in  veins  at  Altwolfach  in  Fiirstenberg,  and  at  Andreas- 
berg in  the  Harz  ;  the  arsenical  in  various  mines  in  the  Harz,  at 
Guadalcanal  in  Spain,  and  also  in  Herland  mine,  Cornwall,  &c.  It  is 
scarcely  necessary  to  mention  that  this  mineral,  when  found  in 
sufficient  quantity,  is  highly  valuable  for  metallurgic  purposes. 

Axotomous  Arsenical  Pyrites  is  a  compound  of  arsenic  and  iron, 
occurring  in  beds  of  prismatic  iron,  and  also  in  primitive  mountains, 
accompanied  by  cobalt  and  nickel,  at  Schladning  in  Styria.  Its  specific 
gravity  is  7'228. 

Prismatic  Arsenical  Pyrites,  described  by  some  mineralogists  under 
the  name  of  Mispichel,  is  composed,  according  to  tho  analysis  of 
Stromeyer,  of 

Iron  36-04 

Arsenic  42-88 

Sulphur  21-08 

This  mineral  possesses  a  tin-white  colour  and  a  metallic  lustre. 
The  specific  gravity  is  6'127,  and  its  hardness  6.  It  occurs  massive, 
and  also  crystallised  in  the  system  of  the  right  rhombic  prism  ; 
crystals  are  seen  in  many  modifications  of  this  system  ;  they  admit 
of  cleavage  in  planes  parallel  to  the  faces  of  a  prism  whose  angles  are 
111"  12'  and  68°  48',  which  may  therefore  be  considered  as  the 
fundamental  form. 

This  mineral  is  found  commonly  in  most  of  the  localities  of  arsenical 
minerals,  associated  with  ores  of  silver,  lead,  and  tin,  both  in  veins 
and  beds.  It  is  a  product  of  almost  every  mine  in  Cornwall,  as  well 
as  those  of  Saxony,  &c.  Some  specimens  contain  silver,  of  which  tho 
principal  are  found  at  Braunsdorf  near  Freiberg,  in  veins  of  quartz, 
traversing  mica-slate. 

While  Arsenic,  which  constitutes  the  third  genus,  is  found  ci-ystal- 
lised  in  octahedrons,  and  also  in  botryoidal  and  stalactitic  forms, 
frequently  pulverulent.  It  occurs  in  metallic  veins,  and  probably  is 
the  product  of  the  decomposition  of  other  minerals.  The  lustre  is 
vitreous,  and  colour  white,  with  a  slight  degree  of  transparency.  Its 
specific  gravity  is  3'698.  It  is  readily  recognised  by  its  behaviour 
before  the  blow-pipe  :  if  alone,  being  volatilised ;  if  on  charcoal,  being 
volatilised  with  the  production  of  the  garlic  odour. 

ARTEMI'SIA,  an  extensive  genus  of  plants  belonging  to  the 
natural  order  Composite?,  and  remarkable  for  the  intense  bitterness  of 
many  of  its  species.  It  is  easily  recognised  by  the  multitude  of  fine 
divisions  into  which  its  leaves  are  usually  separated,  and  the  numerous 
clusters  of  small,  round,  drooping,  greenish-yellow,  or  brownish  flower- 
heads,  with  which  its  branches  are  loaded.  The  flowerets  are  all 
tubular,  but  those  in  the  circumference  of  each  head  are  very 
imperfect. 

A.  Absinthium,  Wormwood,  is  met  with  frequently  in  waste  places 
all  over  Europe  and  the  northern  parts  of  Asia.  Its  leaves  have  a 
silky  or  hoary  aspect,  in  consequence  of  a  thick  covering  of  exceedingly 
delicate  hairs,  and  they  are  deeply  lobed.  The  flower-heads  are  very 
numerous,  and  of  a  light  buff  colour.  Wormwood  is  celebrated  for 
its  intensely  bitter,  tonic,  and  stimulating  qualities,  which  have  caused 
it  to  be  an  ingredient  in  various  medicinal  preparations,  and  even  in 
the  preparation  of  liqueurs.  It  derives  "its  name  from  its  use  in 
destroying  worms  in  children.  A.  pontica  has  also  the  same 
properties. 

A.  Dracunculus,  Tarragon,  is  a  Siberian  species,  the  stems  of 
which  grow  2  or  3  feet  high,  are  perfectly  smooth,  and  of  a  bright 
green.  Its  leaves  are  undivided,  very  narrow,  smooth,  and  rather 
succulent ;  when  bruised  they  emit  a  stimulating  odour,  and  if 
chewed  produce  a  peculiarly  pungent  moisture  in  the  mouth,  which  is 
so  generally  considered  agreeable  that  the  leaves  are  employed  as  a 
pickle,  and  as  an  ingredient  in  some  kinds  of  vinegar.  The  flower- 
heads  are  small,  round,  and  smooth,  and  contain  seven  or  eight 
flowerets. 

A.  Mutcllina  has  properties  intermediate  between  Wormwood  and 
Tarragon:  from  it  and  A.  spicata  the  bitter  aromatic  liqueur  called 
Creme  d' Absinthe  is  prepared. 

A.  Abrotonum,  Southernwood,  an  odoriferous  herb  found  all  over 
the  south  of  Europe  from  Portugal  to  the  Dardanelles,  and  thence 
through  Palestine,  Persia,  and  the  middle  of  Asia  into  China,  is 
frequently  seen  in  old-fashioned  gardens  where  it  was  cultivated  for 
its  peculiar  aromatic  scent.  It  is  a  hoary  plant,  becoming  in  warm 
countries  a  shrub,  and  even  with  us  acquiring  a  woody  stem  after  a 
few  years ;  its  branches  bear  loose  panicles  of  nodding  yellow  flower- 
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heads,  which  are  externally  gray  with  down  ;  the  leaves  belonging  to 
the  panicles  are  much  longer  and  narrower  than  those  of  the  stem. 

A.  acetica,  a  Persian  species,  is  said  to  have  a  strong  odour  of  vinegar. 

A.  Chinensis  yields  the  material  from  which  moxas  are  made  that 
are  burned  upon  the  human  body  as  a  cautery  in  cases  of  gout  and 
rheumatism. 

i  A.  maderaspatana  and  A.  Indica  are  used  by  the  Indian  doctors. 
The  flower-heads  of  A.  Sieberi,  Lercheana,  Contra,  and  pauciflora 
constitute  the  drugs  called  Semen  contra,  or  Semen  Cinw,  which  are 
used  as  vermifuges.  The  same  part  of  A.  Vahliana  yields  the  Persian 
Wormseed,  or  Semen  Cince  Levanticum  ;  and  that  of  A .  cwrulescens, 
the  Semen  Seriphii,  or  Barbotine.  A.  camphorata  and  A.  Gallica  are 
used  in  France  also  as  anthelmintics  under  the  name  of  Sanguerie  or 
Sanguerite. 

ARTERY,  from  the  Greek  apT-qpla,  signifying  an  air-vessel,  because 
the  ancients,  ignorant  of  the  circulation,  and  finding  the  arteries 
always  empty  after  death,  supposed  they  were  tubes  containing  air. 
Why  after  death  the  arteries  are  empty  and  the  blood  accumulated  in 
the  veins  will  be  explained  hereafter.  By  the  term  Ai'tery  is  meant 
a  vessel  which  conveys  blood  from  the  heart  to  the  different  parts  of 
the  body  :  a  Vein,  on  the  contrary,  is  a  vessel  which  conveys  blood 
from  the  different  parts  of  the  body  to  the  heart.  [Circulation  of 
the  Blood.]  All  the  arteries  of  the  system  proceed  from  two  great 
trunks  immediately  connected  with  the  cavities  of  the  heart,  namely, 
the  Pulmonary  Artery,  which  arises  from  the  right  ventricle,  and  the 
Aorta,  which  springs  from  the  left  ventricle.    [Aorta  ;  Heart.] 

The  arterial  system  is  arborescent,  that  is,  the  branches  which  spring 
from  the  aorta  successively  increase  in  number  and  diminish  in  size  as 
they  proceed  from  the  heart  towards  their  ultimate  terminations  in  the 
system.  Each  trunk  commonly  ends  by  dividing  into  two  or  more 
branches,  the  combined  area  of  which  is  always  greater  than  that  of 
the  trunk  from  which  they  spring.  The  capacity  of  the  branches  is 
estimated  to  exceed  that  of  the  trunks  in  the  proportion  of  one  and  a 
half  to  one.  The  arterial  trunk  always  dividing  into  branches,  and 
the  larger  branches  into  branches  more  and  more  minute,  it  is  obvious 
that  the  blood  in  the  arterial  system  is  always  flowing  from  larger  into 
smaller  tubes. 

The  arteries  are  of  a  yellowish-white  colour,  loose  and  flocculent  on 
their  external  surface,  but  their  internal  surface  is  smooth  and  polished. 
They  are  composed  of  three  distinct  membranes,  which  are  super- 
imposed one  upon  the  other,  and  which  are  ultimately  united  by 
delicate  cellular  tissue.  Each  of  these  membranes  is  called  a  tunic, 
or  coat,  and  each  possesses  a  peculiar  structure,  and  performs  a 
separate  function  in  the  circulation  of  the  blood. 

1.  The  internal  tunic  consists  of  a  membrane,  colourless,  transparent, 
and  thin,  yet  so  firm  and  strong  that  it  is  supposed  to  resist  more  than 
any  of -the  others  the  bursting  of  the  artery  by  the  current  of  the 
blood ;  for  if ,  in  a  living  animal,  the  other  coats  be  entirely  removed, 
this  alone  is  found  capable  of  sustaining  the  impetus  of  the  circulation, 
and  of  preventing  rupture  from  the  dilatation  of  the  artery. 

2.  The  middle  tunic,  called  also  the  fibrous  and  the  muscular,  is  com- 
posed of  yellowish  fibres  [Areolar  Tissue],  which  pass  in  an  oblique 
direction  around  the  calibre  of  the  vessel,  forming  segments  of  circles 
which  are  so  joined  as  to  produce  complete  rings.  In  the  larger 
trunks,  several  layers  of  these  fibres  can  be  raised  in  succession  by 
the  forceps,  so  that  this  coat  is  of  considerable  thickness,  and  it  is 
proportionally  thicker  in  the  small  branches  than  in  the  large  trunks. 
This  coat  is  firm,  solid,  and  highly  elastic.  It  is  the  main  tunic  by 
which  the  artery  resists  dilatation  in  the  transverse  direction,  which 
it  does  so  effectually  that  when  the  left  ventricle  of  the  heart  propels 
a  fresh  current  of  blood  into  the  aorta  little  or  no  dilatation  of  the 
vessel  is  perceptible.  The  characteristic  property  of  the  fibrous  coat 
is  contractility.  If  it  be  mechanically  irritated,  or  if  a  chemical 
stimulant,  such  as  ardent  spirit  or  ammonia,  be  applied  to  it,  the 
vessel  contracts  forcibly  upon  its  contents.  This  contractile  power, 
which  properly  belongs  to  the  muscular  fibre,  induced  anatomists  to 
believe  that  the  fibrous  tunic  consists  of  muscular  fibres ;  but  careful 
examination  has  shown  that  its  organisation  possesses  nothing  in 
common  with  that  of  the  muscular  tissue,  while  chemical  analysis 
has  demonstrated  that  it  contains  no  fibrin,  which  is  the  basis  of 
muscle. 

3.  The  external  tunic,  called  also  the  cellular,  consists  of  small 
whitish  fibres,  very  dense  and  tough,  interlaced  together  in  eveiy 
direction.  It  is  much  thicker  in  the  large  trunks  than  in  the  small 
branches,  the  reverse  of  the  fibrous  coat.  Its  outer  surface  is  covered 
by  a  loose  and  flocculent  cellular  substance,  which  connects  the  artery 
with  the  surrounding  parts,  and  particularly  with  the  sheath  of  the 
vessel.  Its  firmness  and  resistance  are  so  great  that  it  is  not  divided 
however  firmly  a  ligature  may  be  placed  around  the  artery ;  and  its 
elasticity,  especially  in  the  longitudinal  direction,  is  so  remarkable 
that  it  has  been  called,  by  way  of  eminence,  the  elastic  coat. 

Arteries  are  themselves  abundantly  supplied  with  arteries,  consti- 
tuting their  nutrient  vessels,  and  called  Vasa  Vasorum ;  but  these 
nutrient  vessels  of  the  artery  form  but  few  anastomoses,  that  is,  but 
few  communications  with  any  other  arteries. 

The  principal  nerves  of  arteries  are  derived  from  the  ganglionic  or 
the  organic  system,  but  with  these  are  mingled  branches  derived  from 
the  sentient  or  the  animal  system.    [Nerve.]    Accordingly,  under 
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ordinary  circumstances,  arteries  carry  on  their  functions  independently 
of  any  influence  derived  from  the  brain  and  spinal  cord,  but  they  are 
capable  of  being  affected  by  agents  applied  to  those  organs. 

Among  the  physical  properties  of  arteries,  the  most  important  are 
their  extensibility  and  their  elasticity.  Their  extensibility  is  chiefly 
in  the  direction  of  their  length. 

After  an  artery  has  been  extended,  either  lengthwise  or  transversely, 
it  suddenly  retracts  on  itself  when  the  extending  force  is  removed. 
If  the  finger  be  forcibly  introduced  into  the  section  of  a  large  artery, 
the  sides  of  the  vessel  re-act  on  the  finger,  and  proportionally  compress 
it.  If  an  artery  be  divided  in  the  dead  body,  though  emptied  of  its 
contents,  it  maintains  its  cylindrical  form,  and  preserves  its  capacity 
unimpaired.  The  elastic  property  on  which  these  phenomena  depend 
is  common  to  all  the  coats,  but  it  is  greatest  in  the  external  tunic,  and 
least  in  the  internal  tunic,  and  it  is  also  much  greater  in  the  large 
trunks  than  in  the  small  branches. 

The  most  important  vital  property  of  the  artery  is  its  contractility, 
that  is,  its  power  of  diminishing  its  capacity,  or  approximating  its 
parietes,  and  thus  proportionally  acting  upon  its  contents.  Even  the 
large  trunks  possess  this  property  in  some  degree ;  but  it  resides 
chiefly  in  the  ultimate  divisions  of  the  arterial  branches,  that  is,  the 
capillary  vessels.    [Capillary  Vessels.] 

ARTHRO'PTERUS,  a  Fossil  Fish  from  the  Lias  near  Bristol. 
(Agassiz.) 

ARTICULA'TA,  or  Articulated  Animals,  form  the  third  great  section 
of  the  animal  kingdom,  according  to  the  arrangement  of  Cuvier. 
They  are  so  called  because  the  different  portions  of  their  body  are 
composed  of  moveable  pieces  articulated  (jointed)  to  each  other. 
They  differ  from  the  Mollusca  in  generally  possessing  a  flexible 
skeleton,  and  from  Vertebrated  Animals  by  the  skeleton  being 
external,  while  that  of  the  vertebrated  is  internal.  Though  presenting 
considerable  diversity  of  character  among  themselves,  they  are 
generally  provided  with  a  skin,  which  is  either  soft  (as  in  the  leech), 
or  horny  and  crustaceous  (as  in  the  crab  and  craw-fish).  Certain 
families  are  destitute  of  feet,  but  the  greater  number  are  provided 
with  these  members,  which,  when  present,  are  never  fewer  than  six. 
The  connection  of  the  joints  of  the  members  is  so  close  as  to  permit 
only  a  very  limited  range  of  motion  to  each  ;  which  is,  however, 
compensated  by  the  greater  number  of  pieces  which  constitute  each 
member  or  limb. 

The  animals  of  this  division  have  the  trunk  of  the  body  for  the 
most  part  long  and  cylindrical,  and  divided  transversely  into  segments. 
In  the  lowest  forms  of  these  animals  the  segments  are  perfectly 
simple,  but  as  we  ascend  we  observe  that  gradually  the  segments 
develop  lateral  organs  which  are  of  very  various  kinds,  according  to 
the  character  of  the  animal.  In  many  of  the  Annelida  and  Myriapoda 
legs  are  produced  on  a  large  number  of  the  segments,  whilst  in  the 
Crustacea  and  Arachnida  we  find  these  reduced  in  number  to  8  or 
10,  and  in  the  Insects  to  6.  Where  the  object  is  lightening  the  body 
there  the  segments  are  reduced  iu  number  and  size,  as  in  the  insects 
and  the  crabs,  in  the  Annelides  as  the  earth-worm  and  lug-worm,  we 
have  instances  of  a  great  extension  of  the  number  of  these  segments. 
In  fact,  in  the  same  manner  as  we  can  reduce  the  varied  bones  of  the 
vertebrate  endoskeleton  to  the  type  of  the  vertebra,  so  may  we 
reduce  the  varied  forms  of  the  invertebrate  articulate  exoskeleton 
to  the  typical  form  of  the  segment.  It  results  from  this  that  the 
parts  of  their  skeleton  or  external  organs  are  symmetrical.  The 
animals  of  this  class  are  active  ;  hence  their  skeletons  are  light  and 
thin.  The  muscles  or  organs  of  motion  are  attached  to  the  interior 
of  the  skeleton  ;  but  as 'this  is  hard  and  unyielding,  it  is  necessary  for 
it  to  undergo  a  process  of  exuviation,  which  occurs  in  all  the  articulate 
classes.  This  process  of  exuviation  goes  on  through  all  stages  of  life 
in  these  animals.  The  material  out  of  which  the  skeleton  is  formed 
in  the  majority  of  cases  is  the  phosphate  of  lime,  the  same  material 
as  enters  into  the  bones  of  the  vertebrate  classes.  In  the  Mollusca,  in 
which  the  skeleton  is  hard,  solid,  and  unchangeable,  the  carbonate  of 
lime  is  the  material  employed. 

The  muscular  system  is  more  fully  developed  amongst  the  Articulata 
than  in  either  the  Radiate  or  Molluscous  tribes  of  the  Invertebrate 
classes.  This  corresponds  to  their  greater  activity.  Perhaps  in  pro- 
portion to  their  size  there  are  no  animals  that  exhibit  so  great  an 
amount  of  muscular  power  as  the  Articulata.  Throughout  the 
animal  kingdom  we  find  that  the  muscular  force  corresponds  with  the 
amount  of  respiratory  action  and  the  ..development  of  animal  heat, 
and  in  various  forms  of  articulate  animals  this  is  remarkably 
exemplified. 

The  point  in  which  there  exists  the  greatest  degree  of  accordance 
or  resemblance  among  Articulated  Animals  is  the  nervous  system. 
Their  brain  is  extremely  small,  and  two  nervous  cords,  surrounding 
the  oesophagus  or  gullet,  and  continued  along  the  abdomen,  unite 
here  and  there  into  knots,  or  ganglia  :  in  some  Crustacea  it  is  still 
more  simple,  consisting  merely  of  two  knots,  one  placed  at  the  head, 
the  other  in  the  thorax,  united  by  slender  threads.  The  organs  of 
sense  are  very  imperfectly  developed,  and  in  some  cases  are  altogether 
wanting,  except  the  organ  of  sight.  No  organ  of  smell  has  yet  been 
discovered,  unless  the  antennre  of  insects  be  considered  such.  The 
eye  presents  considerable  diversity  of  structure,  being  sometimes  one 
and  single,  or  three  united  in  a  triangle;  but  in  the  majority  of  cases 
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it  is  composed  of  a  considerable  number  of  little  plates,  or  facettes 
(as  in  the  fly),  each  of  which  receives  a  branch  from  the  optic  nerve. 
Such  eyes  are  called  Compound  Eyes,  whilst  the  Single  Eyes,  which 
exist  sometimes  ill  conjunction  with  the  compound  eyes  in  the  same 
individual,  are  called  Ocelli.  The  eye  as  an  organ  of  sense  is  first 
distinctly  developed  in  the  Articulate  Animals,  as  many  of  the  organs 
which  have  been  indicated  as  eyes  in  the  Radiate  Animals  have 
probably  no  relation  to  the  function  of  vision.  Some  anatomists  have 
described  organs  of  hearing  in  the  insects,  whilst  others  regard  the 
antenna:  as  destined  for  the  performance  of  this  function. 

The  digestive  apparatus  of  the  Articulata  is  for  the  most  part  in 
accordance  with  their  carnivorous  habits.  Where  animal  flesh  is  eaten 
there  digestion  is  a  less  complicated  process  than  where  vegetable  food 
is  principally  partaken  of.  The  mouth  is  generally  provided  with 
masticatory  organs,  which  move  laterally  and  are  provided  with  palpi. 
Hard  parts  subservient  also  to  the  function  of  preparing  the  food  for 
digestion,  are  also  found  in  the  intestinal  cavity.  The  mucous 
membrane  which  covers  the  alimentary  passages  i  i  of  the  simplest 
kind,  whilst  those  glands  which  contribute  to  the  digestive  functions 
in  the  higher  animals,  as  the  salivary  and  pancreatic  glands  and 
the  liver,  are  either  not  present  or  exist  only  in  the  most 
elementary  form. 

The  elongated  form  of  the  A  rticulata  impresses  this  character  on 
their  circulating  as  well  as  digestive  apparatus.  In  most  of  the 
articulate  tribes  the  blood  moves  forwards  in  one  or  more  large, 
dorsal,  pulsating,  arterial  vessels.  Side  branches  from  these  arteries  are 
given  off,  and  terminate  in  various  trunks  which  convey  the  blood 
backwards  to  the  dorsal  vessel.  The  blood  is  more  highly  organised, 
has  a  deeper  colour,  containing  a  larger  quantity  of  corpuscles  and  fibrin 
than  in  either  the  Radiate  or  Molluscous  classes. 

The  respiration  is  effected  either  by  branchiae,  as  in  those  which 
habitually  live  in  water,  such  as  the  Crustacea,  or  by  trachea;,  or 
air-tubes  formed  of  three  parts,  one  membrane  internal  and  one 
membrane  external,  both  of  which  are  cellular ;  and  a  sort  of 
cartilaginous  elastic  tube,  rolled  spirally,  and  placed  between  the  two 
membranes.  These  trachea:  receive  air  by  certain  lateral  openings 
termed  Stigmata.  More  rarely  there  exist  cellular  cavities  analogous 
to  lungs.  In  all  instances  the  respiratory  organs  are  perfectly 
symmetrical. 

The  following  are  the  families  of  animals  which  are  referred  to  the 
Articulate  Type  : — 

1.  Entozoa,  including  various  forms  of  animals  that  inhabit  the 
organs  of  higher  animals.  [Entozoa.] 

2.  Rot  if  era,  or  Wheel  Animalcules,  minute  creatures  scarcely  visible 
to  the  naked  eye,  very  abundant  in  all  waters,  and  formerly  classed 
with  the  Infusoria.  [Rotifera.] 

3.  Annelida,  or  Annulose  Animals,  including  the  Leeches,  Worms, 
and  Sea-Mice,  mostly  inhabiting  water.  [Annelida.] 

i.  Myriapoda,  of  which  the  Galley- Worm  (lulus)  and  the  Centipede 
may  be  taken  as  types,  and  which  occupy  an  intermediate  position 
between  the  highest  and  lowest  forms  of  the  class.  [Myriapoda.] 

5.  Insecta,  in  which  the  locomotive  power  of  the  class  is  most  fully 
developed,  nearly  all  possessing  wings  for  flight.  [Insecta.] 

(3.  Crustacea,  the  insects  of  the  ocean,  which  breathe  by  gills  instead 
of  tracheae,  and  include  the  well-known  forms  of  Lobsters,  Crabs,  and 
Shrimps.  [Crustacea.] 

7.  Cirrhipedia,  the  Barnacles  and  Sea-Acorns.  They  were  formerly 
referred  to  the  Mollusca,  but  their  structure,  habits,  and  economy 
place  them  amongst  the  Articulata.  [Cirrhipedia.] 

8.  Arachnida,  including  Spiders,  Scorpions,  and  Mites.  They  are 
distinguished  from  insects  by  possessing  eight  legs.  Then-  instincts 
and  intelligence  place  them  at  the  head  of  this  class  as  well  as  then- 
structure.  [Arachnida.] 

(Grant,  Outlines  of  Comparative  Anatomy;  Owen,  Lectures  on 
Comparative  Anatomy ;  Jones,  Animal  Kingdom ;  Cyclopccdia  of 
Anatomy  and  Physiology;  Carpenter,  Principles  of  Physiology.) 

ARTICULATION,  the  term  by  which  anatomists  express  the  union 
of  the  different  bones  of  the  skeleton.  The  junction  of  any  two 
bones,  however  firmly  or  loosely  connected,  or  in  whatever  mode  the 
union  may  be  effected,  is  designated  by  the  name  of  Articulation. 
Commonly  two  substances  are  employed  as  the  media  by  which  the 
connection  is  established,  namely,  a  firm  and  strong  membranous 
tissue  termed  ligament  [Ligament],  which  may  be  considered  as  the 
band  by  which  the  bones  are  tied  together,  and  a  peculiar  substance 
termed  cartilage  or  gristle  [Cartilage],  which  is  often  interposed 
between  the  surfaces  of  the  bones  to  be  united,  and  which  besides 
serving  as  the  bond  of  union,  accomplishes  other  purposes. 

Of  all  the  parts  of  the  animal  fabric,  there  is  none  in  which 
mechanism  is  more  clearly  or  beautifully  shown  than  in  the  connections 
of  the  bones  with  each  other,  and  more  especially  in  the  structure  of 
joints. 

The  objects  to  be  obtained  in  the  economy  by  the  union  of  the 
several  bones  of  the  body  are  various  and  even  opposite,  requiring 
almost  every  conceivable  variety  in  the  mode  of  their  connection. 
And  such  variety  actually  exists  ;  but  still  these  varieties  admit  of 
classification,  and  they  may  all  be  arranged  under  three  heads, 
namely,  those  which  form  Immoveable,  Moveable,  and  Mixed 
Articulations. 


1.  One  object  to  be  accomplished  by  the  union  of  bones  is,  to  form 
a  secure  situation  for  tender  and  delicate  structures.  Accordingly  the 
bones  are  often  so  disposed  as  to  inclose  cavities  in  which  the  organs 
that  need  protection  are  placed ;  such,  for  example,  is  the  cavity  of 
the  head  which  incloses  the  delicate  substance  of  the  brain ;  the 
cavity  of  the  spinal  column,  which  incloses  the  no  less  delicate 
substance  called  the  spinal  marrow ;  and  the  cavities  of  the  chest  and 
abdomen,  which  inclose  soft  and  tender  organs,  on  the  security  of 
which  life  depends.  Bones  forming  cavities  of  this  class  are. generally 
so  firmly  united  that  they  admit  either  of  no  motion  whatever,  or 
only  of  a  very  slight  degree  of  it,  the  union  being  effected  sometimes 
by  the  apposition  of  the  surfaces  of  strong  and  flat  bones  ;  at  other 
times  by  the  formation  of  numerous  prominences  and  depressions 
which  mutually  receive  each  other  :  examples  of  both  these  modes  of 
union  are  found  in  the  articulation  of  the  bones  of  the  head  and 
face.  The  firmness  of  the  union  is  sometimes  increased  by  alternate 
indentations  and  projections,  like  the  teeth  of  a  saw,  formed  on  the 
surfaces  of  bones,  the  surface  of  the  one  bone  being  precise)] 
adapted  to  that  of  the  other ;  by  this  mechanism  the  bones  become 
firmly  impacted,  and  deficiency  in  extent  of  contact  is  compensated 
by  what  may  be  truly  called  (and  it  is  an  admirable  example)  dove- 
tailing. Suture  is  the  term  given  to  this  mode  of  union,  and  the  bones 
of  the  cranium  are  nicely  adjusted  and  firmly  united  to  each  other  in 
this. maimer.  At  other  times  a  ridge  is  formed  in  one  bone  which  is 
received  into  a  groove  fissured  in  another.  The  bony  part  of  the 
septum  which  divides  the  nostrils  affords  a  specimen  of  this  mode  of 
union,  while  the  teeth  are  secured  in  their  sockets  (that  is,  a  conical 
surface  is  firmly  impacted  in  a  cavity)  very  much  as  a  nail  is  fixed  in 
a  board. 

2.  The  Moveable  Articulations  are  those  in  which  the  bones  are  in 
contact,  but  not  continuous  with  each  other ;  such,  for  example,  is 
the  union  of  the  arm  with  the  shoulder,  the  fore  arm  with  the  arm, 
the  wrist  with  the  hand,  the  lower  jaw  with  the  head,  the  head  with 
the  trunk,  and  so  on.  In  these  cages  the  articulating  surfaces  are 
mutually  adapted  to  each  other,  in  general  one  being  convex  and  the 
other  concave,  and  the  bones  are  maintained  in  their  situation  by  the 
firm  and  strong  membranes  termed  ligaments.  Sometimes  the  union 
is  assisted  by  the  muscles  which  surround  the  joint,  as  is  strikingly 
exemplified  in  the  shoulder-joint,  in  which  the  head  of  the  humerus 
is  kept  in  contact  with  the  cavity  which  receives  it,  partly  without 
doubt  by  ligamentous  substance,  but  partly  also  by  the  surrounding 
muscles.  This  is  proved  by  the  effect  of  disease;  for  if  by  paralysis, 
or  any  other  cause,  the  neighbouring  muscles  become  very  much 
weakened,  dislocation  of  the  joint  readily  takes  place.  Both  the 
strength  of  the  joint  and  the  range  of  its  motion  depend  mainly  on 
the  extent  of  its  articulating  surface,  and  on  the  aiTangement  of  the 
ligamentous  substance  by  which  the  bones  are  held  in  their  situations. 
The  extent  of  contact,  and  the  strength  and  adjustment  of  the  uniting 
band,  are  different  in  every  different  joint,  the  diversity  being  regulated 
in  every  case  by  the  kind  and  degree  of  motion  which  it  is  intended  that 
the  joint  should  exercise. 

3.  The  Mixed  form  of  Articulation  resembles  the  Immoveable,  in 
having  the  bones  connected  by  an  intermediate  substance  (cartilage), 
and  the  Moveable  in  admitting  some  degree  of  motion  between  the 
surfaces.  The  articulations  between  the  several  bones  that  form  the 
spinal  column  afford  examples  of  this  mode  of  union.  There  are 
numerous  modifications  of  these  several  kinds  of  articulation,  which 
are  described  with  great  minutenesslin  anatomical  books,  and  most  of 
which  are  distinguished  by  specific  names. 

ARTI'SIA  (Presl),  a  Fossil  Plant  from  the  Coal  Formation.  At 
present  the  opinion  prevails  that  this  is  an  internal  portion  of  another 
plant,  and  not  a  palm-stem  as  once  conjectured. 

ARTOCARPA'CE^E,  Artocarpads,  the  Bread-Fruit  Tribe,  a  natural 
order  of  plants  nearly  related  to  Urticacece  (the  Nettle  Tribe),  from 
which  it  is  so  difficult  to  separate  them  by  any  precise  character  that 
there  are  many  who  consider  them  nothing  more  than  a  section  of 
Urticacem. 

Whether  a  distinct  order  or  a  section  only  of  Urticacea,  the 
Artocarpacece  are  known  by  having  flowers  with  a  very  imperfectly 
formed  calyx,  no  corolla,  leaves  with  conspicuous  stipules,  a  rough 
foliage,  and  an  acrid  milky  juice,  which  often  contains  Caoutchouc,  or 
India  Rubber,  in  abundance ;  the  flowers  are  collected  into  round 
heads,  and  the  ovules  are  suspended  singly  from  the  upper  part  of  the 
solitary  cavity  of  the  ovarium.  They  are  distinguished  from  the 
Vrticaceai  by  the  position  of  then-  ovules,  the  manner  in  which  their 
flowers  are  arranged,  and  by  their  yielding  a  milky  juice ;  the  juice  of 
Urticacem  being  watery. 

The  species  are  all  found  in  the  warmer  parts  of  the  world,  and 
many*of  them  are  natives  of  the  tropics  only.  Their  milk,  which  is 
always  acrid,  renders  some  of  them  intensely  poisonous,  as  the  Upas 
Tree  of  Java  [Antiaris],  and  certain  Indian  species  of  Fig  [Ficus] ; 
nevertheless,  if  the  milk  is  naturally  absent  from  any  particular  part 
of  an  Artocarpad  that  part  becomes  eatable  and  even  wholesome. 
Thus  the  fruit  of  the  cultivated  fig,  up  to  a  short  period  before  its 
maturity,  remains  milky,  and  at  that  time  it  would  prove  exceedingly 
unwholesome;  but  when  ripe  the  milk  disappears,  is  replaced  by  sugar, 
and  the  fruit  becomes,  as  we  all  know,  extremely  wholesome.  The 
same  explanation  is  probably  applicable  to  the  case  of  the  Bread- 
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Fruit,  which  forms  an  article  of  food  with  the  South  Sea  Islanders. 
[Artocarfus.] 

A  species  of  Ant  iaris  produces  sacks,  hence  it  is  called  Sack-Tree.  The 
following  ia  the  process  by  which  these  sacks  are  obtained.  "  A  branch 
is  cut  corresponding  to  the  length  and  diameter  of  the  sack  wanted. 
It  is  soaked  a  little,  and  then  beaten  with  clubs  till  the  fibre  separates 
from  the  wood.  This  done,  the  sack  formed  of  the  bark  Is  turned 
inside  out,  and  pulled  down  till  the  wood  is  sawed,  with  the  exception 
of  a  small  piece  left  to  form  the  bottom  of  the  sack."  These  sacks 
are  in  general  use  in  the  West  Indies,  and  specimens  may  be  seen  in 
the  Museum  of  the  Gardens  at  Kew.  The  AVater-Vine  (Pht/tocrene) 
belongs  to  this  order,  the  sap  and  porous  wood  of  which  when  cut 
discharges  a  quantity  of  pure  water,  which  is  drunk  by  the  natives  of 
the  province  of  Martaban,  where  it  grows.  The  seeds  of  many  of  the 
species  are  eaten  in  the  countries  where  they  grow. 

To  those  unacquainted  with  botany  it  may  appear  strange  that  the 
Nettle  and  the  Fig  are  both  arranged  in  the  same  order.  If,  however, 
we  investigate  the  matter  carefully,  we  shall  find  that  in  the  structure 
of  the  stem,  leaves,  stipules,  calyx,  stamens,  and  fruit,  these  two 
plants  are  so  like  each  other  that  it  is  impossible  to  discover  more 
than  one  solitary  essential  character,  namely  that  of  the  position  of 
the  young  seeds,  by  which  they  can  be  distinguished  ;  and  that  the 
differences  which  meet  the  unpractised  eye  are  entirely  connected 
with  the  size  and  manner  in  which  the  flowers  are  arranged. 

ARTOCARPUS,  the  Bread-Fruit,  is  the  genus  which  has  given  its 
name  to  the  natural  order  Artocarpacece.  It  consists  of  trees  having 
stems  of  very  considerable  size ;  large  leaves,  which  are  exceedingly 
rough  with  little  points ;  stipules  like  those  of  the  fig ;  and  monoe- 
cious flowers,  of  which  the  stamen-bearing  ones  are  disposed  in  long 
club-shaped  spikes  {fir/.  A  3),  and  the  pistil-bearing  ones  in  round 
heads  (fig.  A  2),  which  become  the  fruit,  and  often  arrive  at  a  very 
considerable  size  (fig.  A  4). 

A  Bread-Fruit  is  a  fig  (Ficus)  turned  inside  out,  and  much  larger  in 
all  its  parts  ;  that  is  to  say,  the  flowers  which  form  the  Bread-Fruit 
and  Fig  grow  in  both  cases  upon  a  fleshy  receptacle  ;  but  in  the  former 
the  receptacle  is  solid,  and  bears  its  flowers  externally,  while  in  the 
latter  it  is  hollow,  and  bears  its  flowers  internally. 

The  stamen-bearing  flowers  of  Artocarpus  (figs.  B,  C)  consist  of  a 
tubular  calyx  containing  a  single  stamen ;  the  pistil-bearing  flowers 


Bread-Fruit  (Artocarpua  incisa). 
A,  a  shoot  very  much  less  than  the  natural  size  with  stamen-bearing  flowers 
3  ;  pistil-bearing  flowers  2  ;  fruit  4  ;  and  its  stipules  1 :  B,  a  stamen-bearing 
flower ;  C,  the  same  opened  ;  D,  three  pistil-bearing  flowers,  sliced  open  at  the 
bottom  to  show  the  ovaries ;  E,  a  portion  of  the  fruit  showing  the  nuts  in  the 
Inside. 

{fig.  D)  consist  of  two  or  three  fleshy  sepals  grown  closely  together 
and  meeting  at  the  points,  between  which  passes  a  long  slender  style 
with  two  stigmas,  which  are  hairy  and  curved  downwards.  The 
ovary  is  simpl.>,  and  contains  but  oae  ovule.    At  a  very  early  period 


the  flowers  grow  firmly  together  into  a  solid  fleshy  mass,  which  finally 
becomes  the  fruit.  The  seeds  are  large  nut-like  bodies,  which  lie 
beneath  the  rind  of  the  fruit. 

Many  species  are  known,  some  of  which,  as  Artocarpus  Chaplasha 
and  hirsuta,  are  large  trees,  and  yield  valuable  timber  in  the  forests 
of  Bengal  and  Malabar.  The  species,  however,  best  known  are  those 
which  yield  the  Bread-Fruit  and  the  Jack. 

A.  incisa  (the  Bread-Fruit)  is  a  native  of  the  South  Sea  Islands 
and  of  many  parts  of  the  Indian  Archipelago ;  it  inhabits  only 
such  places  as  are  both  hot  and  damp.  Dr.  Roxburgh  complains  that 
the  winters  of  Bengal  are  much  too  cold  for  it.  In  the  South  Sea 
Islands  it  forms  a  moderate-sized  tree,  rarely  exceeding  40  feet  in 
height,  with  leaves  deeply  divided  into  sharp  lobes,  and  sometimes  as 
much  as  3  feet  long.  The  fruit  is  green  and  of  considerable  size, 
equalling  a  melon  of  the  larger  kind  in  dimensions,  and  is  of  many 
different  forms  :  one  variety  produces  it  free  from  all  spines  on  the 
surface  or  from  seeds  internally  ;  this  is  the  best  sort  :  others  are 
split  into  deep  lobes,  or  covered  all  over  with  the  sharp-pointed  fleshy 
tops  of  the  calyxes.  The  nuts,  when  roasted,  are  said  to  be  as  excel- 
lent as  the  best  chestnuts ;  but  it  is  principally  for  the  fleshy  receptacle 
that  it  is  valued.  When  roasted  it  becomes  soft,  tender,  and  white, 
resembling  the  crumb  of  a  loaf;  but  it  must  be  eaten  new,  or  it 
becomes  hard  and  choky.  Others  compare  the  flavour  to  that  of  a 
roasted  potato.  What  we  have  tasted  has  been  in  thin  slices  which 
had  been  thoroughly  dried,  and  it  was  very  like  a  piece  of  dried 
biscuit.  In  '  Anson's  Voyages '  it  is  said  to  be  delicious  when  ripe, 
and  when  mixed  with  lime-juice  or  orange-juice  to  have  a  grateful 
tart  flavour,  not  unlike  apple-sauce. 

It  forms  so  important  a  part  of  the  support  of  the  South-Sea 
Islanders  that  it  was  introduced  by  the  British  Government  into  the 
West  Indies,  where  it  is  still  cultivated,  and  whence  it  has  been  carried 
to  the  continent  of  America.  It  was  to  obtain  this  plant  that  the 
unfortunate  expedition  of  Captain  Bligh  was  fitted  out.  It  does  not 
appear,  however,  equal  to  the  plantain  as  an  article  of  human  food. 

A.  integrifolia,  the  Jack,  is  also  a  native  of  the  islands  of 
the  dndian  Archipelago,  and  is  in  its  general  appearance  like  the 
Bread-Fruit,  but  its  leaves  are  totally  destitute  of  all  laceration,  and 
its  fruit,  which  is  very  prickly,  weighs  60  or  V0  lbs.  This  latter  is 
yellow,  and  constitutes  the  principal  part  of  the  diet  of  the  natives  in 
some  parts  of  India ;  but  it  is  said  to  have  an  offensive  odour,  and  to 
be  little  esteemed  by  Europeans  :  all,  however,  concur  in  attesting 
the  excellence  of  the  nuts  when  roasted. 

Like  all  other  Artocarpads  this  tree  exudes  a  great  quantity  of  a 
viscid  milky  juice,  from  which  the  best  bird-lime  of  India  is  prepared. 

(Botanical  Magazine,  vol.  ii.) 

ARUM.  [Aroide^e.] 

ARUNDO,  a  genus  of  Grasses,  possessing  the  following  characters  : — 
Spikelets,  each  containing  from  two  to  five  flowerets,  which  are  distant 
from  each  other,  arranged  in  two  ranks,  hermaphrodite,  the  uppermost 
being  withered  ;  glumes  two,  sharp-pointed,  channeled,  and  keeled, 
nearly  equal,  membranous,  as  long  as  the  flowerets,  and  at  some 
distance  from  each  other ;  paleae  two,  membranous  ;  the  lowermost 
slit  at  the  end,  with  a  very  short  beard  between  the  sides  of  the  slit, 
covered  externally,  especially  at  the  lower  end  and  rachis,  with  very 
long  silky  hairs.  The  species  attain  a  considerable  size,  sometimes 
acquiring  a  woody  stem,  and  are  found  in  rnany  climates. 

Arundo  Dona.r,  a  native  of  the  south  of  Europe,  the  Caucasus, 
Egypt,  and  Siberia,  is  one  of  the  largest  grasses  that  we  have  in  culti- 
vation ;  it  is  not  unusual  to  see  it  in  rich  soil  9  or  10  feet  high, 
with  leaves  as  broad  and  as  long  as  the  blade  of  a  small  sword.  A 
beautifully  variegated  variety  is  usually  seen  in  gardens. 

Arundo  arenaria,  the  Sea-Reed,  or  Marrum-Grass,  a  dwarf  plant 
which  pierces  the  sand-banks  on  the  shores  of  the  north  of  Europe 
with  its  tough  subterranean  stems,  and  which  thus  converts  them  into 
living  barriers  against  the  inroads  of  the  ocean,  differs  a  little  from 
the  exact  character  of  Arundo,  and  is  called  by  modern  botanists 
Ammophila  arundinacea.  It  is  a  very  rigid  plant,  with  bluish  rolled- 
up  leaves,  and  a  stem  2  or  3  feet  high,  terminated  by  a  dense  tuft 
of  flowers. 

The  Common  Reed  was  formerly  referred  to  the  genus  Arundo  :  it 
is  now  placed  under  Phragmites.  [Phragmites.] 

A'SAPHUS  (Brongniart),  a  very  extensive  genus  of  Fossil  Crustacea 
(Trilobites),  most  abundant  in  the  lower  Palaiozoie  Strata.  Asaphus 
Bxichii  marks  the  Cambrian  or  Lower  Silurian,  as  A.  caudatus  is  fre- 
quent in  the  Upper  Silurian  Beds. 

ASA'RUM,  a  genus  of  plants  belonging  to  the  natural  order  Aris- 
tolochiacece,  distinguished  by  having  the  calyx  bell-shaped  and  3- 
lobed  ;  the  stamens  placed  upon  the  ovarium,  the  anthers  adnate  to 
the  middle  of  the  filaments,  the  style  short,  stigma  stellate,  and  6- 
lobed;  the  fruit  capsular  and  6-celled.  The  A.  Europceum  is  known 
by  having  two  obtuse  kidney-shaped  leaves  on  each  stem.  It  is  a 
perennial  plant,  found  in  woods  in  different  parts  of  Britain.  _  The 
root,  which  is  employed  under  the  name  of  Asarabacca,  contains  a 
camphor-like  principle,  and  a  bitter  principle  called  Asarin,  which  is 
combined  with  gallic  acid.  To  these  it  is  indebted  for  its  action  on 
the  human  system.  Taken  into  the  stomach  in  a  state  of  very  fine 
powder,  it  causes  vomiting ;  in  coarser  powder,  it  generally  purges. 
It  was  formerly  employed  as  an  emetic  instead  of  ipecacuanha ;  but. 


819 


ASBESTUS. 


ASCLEPIAS. 


890 


from  the  violence  of  its  effects,  it  is  now  properly  laid  aside  in  medical 
practice  :  it  is  still  however  used  in  veterinary  medicine,  to  vomit  and 
purge.  The  fine  powder  applied  to  the  nostrils  causes  sneezing,  and 
a  flow  of  mucus  from  the  membrane  which  lines  those  parts.  It  is 
therefore  extensively  employed  as  an  errhine,  and  is  the  basis  or  chief 
ingredient  of  many  cephalic  snuffs.  It  is  used  in  chronic  inflamma- 
tions and  some  other  diseases  of  the  eye,  and  in  headaches.  Where 
these  last  arise  from  disorders  of  the  digestive  function,  such  means 
can  be  of  no  avail :  where  they  are  connected  with  congestion  or 
fullness  of  the  vessels  of  the  head,  the  increased  discharge  from  the 
Sclmeiderian  membrane  may  give  temporary  relief  in  the  same  way 
as  a  few  drops  of  blood  flowing  spontaneously  from  the  nose,  or 
obtained  by  puncturing  the  membrane.  When  taken  into  the  stomach 
in  considerable  quantity,  it  acts  as  a  poison. 

ASBESTUS  must  be  considered,  in  Mineralogy,  rather  as  a  term 
implying  a  peculiar  form  sometimes  assumed  by  several  minerals,  than 
as  a  name  denoting  a  particular  species  ;  it  is  in  fact  applied  to  varie- 
ties of  the  Amphibolic  Minerals,  such  as  Actinolite,  Tremolite,  &c, 
which  occur  in  long  capillary  crystals,  placed  side  by  side  in  parallel 
position,  and  thus  giving  rise  to  a  fibrous  mass.  As  might  be  expected, 
the  above  conditions  are  fulfilled  in  various  degrees,  and  there  are 
accordingly  various  kinds  of  Asbestus.  Those  varieties,  the  fibres  of 
which  are  very  delicate  and  regularly  arranged,  are  called  Amianthus,  a 
Greek  term  signifying  unpolluted,  unstained.  The  individual  crystals 
are  here  readily  separated  from  each  other,  are  very  flexible  and 
elastic,  and  have  a  white  or  greenish  colour  with  a  fine  silky  lustre. 
Though  a  single  fibre  is  readily  fused  into  a  white  enamel,  in  mass  it 
is  capable  of  resisting  the  ordinary  flame,  so  that  when  woven  it  pro- 
duces a  fire-proof  cloth,  and  hence  the  name  from  the  Greek  £<r/3e<TTos, 
in  the  sense  of  indestructible.  The  most  beautiful  specimens  have 
been  found  in  the  Tarentaise  in  Savoy ;  but  Corsica  must  be  consi- 
dered as  its  principal  locality,  from  its  great  abundance.  It  is  also 
found  in  Cornwall,  at  St.  Keverne  ;  likewise  in  several  parts  of  Scot- 
land. It  occurs  also  in  the  United  States  of  America,  where  it  is 
sometimes  used  as  a  wick  for  an  oil-lamp. 

Those  varieties  in  which  the  crystals  are  coarser,  with  scarcely  any 
flexibility,  are  called  Common  Asbestus.  It  is  generally  of  a  dull 
green,  and  sometimes  a  pearly  lustre,  and  readily  fuses  before  the 
blow-pipe  flame.  It  occurs  more  frequently  than  amianthus,  and  is 
usually  found  in  veins  traversing  serpentine. 

There  are  three  other  varieties,  known  by  the  names  of  Mountain 
Leather,  Mountain  Wood,  and  Mountain  Cork,  which  differ  from  the 
Common  Asbestus  by  the  fibres  interlacing  each  other.  The  two  first 
have  received  their  names  from  their  appearance ;  the  third  from  its 
extreme  lightness,  and  from  its  swimming  in  water.  They  have  been 
found  in  Scotland. 

ASCARIDES.  [Entozoa.] 

ASCI'DIA,  a  genus  of  Molluscous  Animals  belonging  to  Cuvier's 
order  of  Acephake  without  Shells.  Savigny  has  considered  these 
animals  sufficiently  important  to  constitute  a  class  under  the  name  of 
Ascedics  (Ascidia) ;  while  Lamarck  has  also  formed  them  with  others 
into  a  class  under  the  name  of  Tuniciers  {Tunicata).  [Tunicata.] 

ASCLEPIADA'CE^E,  Asclepiads,  a  natural  order  of  Exogenous 
Plants,  known  from  all  others  by  the  single  character  of  its  grains  of 
pollen  adhering  together  within  a  sort  of  bag  which  occupies  the 
whole  of  the  inside  of  each  cell  of  the  anther ;  and  when  it  falls  out 
sticks  to  glands  of  a  peculiar  character  occupying  the  angles  of  the 
stigma.  Independently  of  this  circumstance  the  anther  and  stigma 
adhere  firmly  together,  and  the  fruit  is  a  very  curious  body,  consisting 
of  two  carpels,  which,  when  young,  are  parallel  to  each  other,  and 
united  at  the  point ;  but  when  ripe  are  both  on  the  same  plane,  point- 
ing in  different  directions,  and  shedding  a  large  quantity  of  seed,  the 
ends  of  which  terminate  in  long  down. 

The  most  important  and  typical  genus  of  this  order  is  Asclepias. 
It  consists  of  shrubs  or  herbaceous  plants,  abounding  in  an  acrid  and 
usually  milky  juice,  and  found  in  their  greatest  abundance  in  tropical 
countries,  but  rarely  in  cold  latitudes.  At  the  Cape  of  Good  Hope 
they  form  a  singular  stunted  deformed  vegetation,  in  the  form  of  the 
leafless  succulent  stapelias,  the  flowers  of  which  are  among  the  most 
fetid  productions  of  the  vegetable  kingdom.  A  great  many  species 
of  Asclepias  inhabit  North  America,  and  for  their  beauty  are  fre- 
quently cultivated  in  Europe,  especially  the  orange-coloured  Asclepias 
tuberosa.  Their  roots  are  acrid  and  stimulating,  and  usually  emetic. 
Their  flowers  have  curious  horned  processes  added  to  the  corolla. 
[Asclepias.] 

The  roots  of  the  whole  order  appear  to  be  acrid  and  stimulating, 
and  some  of  them,  as  Tylophora  asthmatica  and  Secamone  emetica  are 
employed  as  emetics.  The  Cow-Plant  of  Ceylon,  or  Kiriaghuna 
Plant  {Gymnema  lactiferum),  yields  a  milk  which  the  Cingalese  make 
use  of  as  food.  Species  of  Cynanchum  act  as  purgatives.  The  leaves 
of  Solenostemma  Argel  are  used  in  Egypt  for  adulterating  senna. 
Several  species  yield  caoutchouc,  whilst  others  afford  indigo. 

(Lindley,  Vegetable  Kingdom.) 

ASCLE'PIAS,  a  genus  of  plants,  the  type  of  the  natural  order 
Asclepiadacece.  Many  of  the  species  possess  powerful  medicinal 
qualities,  and  hence  the  name  of  the  genus  from  ^Esculapius 
(Asclepias),  the  god  of  medicine.  The  genus  is  characterised  by 
possessing  a  reflexed  5-parted  corolla;  a  5-leavod  corona  seated  on  the 


Asclepias  Si/riaca. 

1,  A  flowering  shoot;  2,  a  single  flower  magnified ;  3,  the  same  seen  from 
above ;  the  centre  is  occupied  by  a  broad  cushion-like  stigma ;  4,  the  anthers 
much  magnified,  a,  one  of  the  horned  processes  of  the  corolla;  5,  the  same 
cut  vertically,  and  less  magnified,  a,  one  of  the  horned  processes ;  6,  pollen 
masses,  a,  the  gland;  7,  one  half  of  a  ripe  fruit;  8,  a  transverse  view  of  its 
inside  near  the  point,  showing  how  the  seeds  are  arranged;  9,  seed;  10, 
the  same  cut  across;  11,  the  same  cut  vertically,  showing  the  embryo;  12, 
the  embryo  separate, 
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upper  part  of  the  tube  of  the  filaments ;  the  leaflets  cucullate,  having 
a  horn-formed  process  protruding  from  the  bottom ;  the  anthers  termi- 
nated by  a  membrane ;  pollen  masses  compressed,  fixed  by  the  tapering 
tops,  pendulous ;  the  stigma  depressed ;  the  follicles  smooth ;  the  seeds 
coarse.  Most  of  the  species  are  North  American  herbs,  •with  opposite, 
alternate,  or  verticillate  leaves. 

A.  Syriaca,  Syrian  Swallow- Wort,  has  simple  stems  with  lanceolate 
«blong  or  oval  leaves,  gradually  acute,  and  tomentose  beneath ;  drooping 
umbels.  Lamarck  states  that  the  native  country  of  this  plant  is  Syria 
and  Egypt.  The  nectaries  or  leaflets  of  the  corona,  like  some  other 
ipecies  of  Asclepias,  act  as  fly-traps.  The  sap  of  this  plant  is  white, 
and  contains  a  considerable  quantity  of  caoutchouc.  It  has  been 
recommended  as  an  expectorant.  The  seeds  are  covered  with  down, 
which  it  was  at  one  time  proposed  to  spin  into  textures  for  wearing 
apparel ;  it  is,  however,  more  adapted  for  stuffing  mattresses  and 
pillows. 

A.  Curassavica,  Bastard  Ipecacuanha,  has  a  simple  stem,  with 
oblong-lanceolate  glabrous  leaves  tapering  at  both  ends ;  umbels 
erect,  solitary,  lateral.  It  is  a  native  of  Cura§oa,  Essequibo,  Cumaua, 
and  Trinidad.  Its  roots  are  frequently  sent  to  England  as  ipecacuanha. 
The  juice  in  the  West  Indies  is  reputed  to  be  anthelmintic  and  styptic. 
The  root  dried  and  powdered  acts  as  an  emetic,  but  not  so  efficaciously 
as  the  root  of  the  true  Ipecacuanha  {Chepaelis  Ipecacuanha).  The  roots 
of  A.  prolifera  are  also  emetic. 

A.  tuberosa,  Tuberous  Swallow- Wort,  has  suberect  stems,  very  hairy, 
and  branched  at  top  ;  scattered  oblong-lanceolate  hairy  leaves;  umbels 
disposed  in  a  terminal  sub-corymb.  It  is  a  native  of  North  America, 
in  stony  places  and  sandy  fields.  The  roots  are  famed  for  diaphoretic 
properties,  and  in  Virginia  it  is  used  for  this  purpose  in  inflammatory 
diseases,  more  particularly  in  pleuritis  and  dysentery.  The  A .  decumbens 
of  some  authors  is  probably  only  a  variety  of  this  species,  and  has  the 
same  properties. 

Many  other  species  of  this  genus  are  used  as  medicines  in  the 
countries  where  they  grow.  The  buds  of  A.  stipitacea  are  eaten  by 
the  shepherds  of  Arabia  after  the  manner  of  asparagus  in  this  country. 
The  whole  plant  of  A.  aphylla  may  be  eaten.  A.  gigantca,  an  East 
Indian  species,  is  very  poisonous.  It  kills  cattle  which  eat  it,  but  it 
is  used  in  Hindoo  medicine  in  typhus  fever.  The  milky  sap  of  A. 
lactifera  is  quite  innocuous,  and  is  drunk  in  India  as  a  wholesome 
food;  whilst,  on  the  other  hand,  the  milk  of  A.  laniflora  and  A. 
procera  is  acrid  and  irritating.  The  juice  of  A.  laniflora  is  used  with 
butter  and  lard  as  an  ointment  for  itch,  and  that  of  A .  procera  is  applied 
to  hides  for  removing  the  hair  before  tanning.  The  A.  asthmatica  and  , 
A.  vincetoxicum  have  both  active  properties,  and  are  now  included  under 
the  genus  Cynanchum.  [Cynanchum.] 

Many  of  the  species  of  Asclepias  are  handsome  border-flowers,  and 
worthy  of  cultivation.  They  thrive  well  in  peat-earth,  or  a  light  rich 
soil  of  any  kind.  They  may  be  propagated  by  dividing  the  root  in 
the  spring,  or  by  sowing  the  seed.  Many  of  the  species  will  require 
protection  at  the  roots  during  severe  winters.  The  tropical  and  sub- 
tropical species  require  the  ordinary  treatment  of  other  stove  and 
greenhouse  plants. 

ASE'LLUS,  a  genus  of  Malacopterygious  Fishes,  to  which  Willughby 
referred  the  Whiting-Pout,  and  Ling.  They  are  now  referred  respectively 
to  the  genera  Morrhua  and  Lota. 

ASH.  [Fbaxinus.] 

ASP,  a  name  commonly  given  to  several  species  of  venomous  serpents. 
By  naturalists  the  term  is  confined  to  the  Vipera  aspis,  which  is  an 
inhabitant  of  the  European  Alps.  The  asp  which  is  historically 
interesting  from  having  been  employed  by  Cleopatra  as  the  instrument 
of  her  own  destruction,  is  supposed  to  be  the  Cerastes  Hasselquistii.  The 
Asp  {aa-nis)  is  often  mentioned  both  by  Greek  and  Roman  writers.  From 
various  circumstances,  however,  and  particularly  from  the  description 
of  Pliny  ('  Nat.  Hist.'  viii.  35.),  it  is  evident  that  the  most  common 
and  celebrated  is  the  species  to  which  the  modern  Arabs  give  the 
name  of  El  Haje,  or  Haje  Nascher.  This  animal  measures  from  3  to 
5  feet  in  length  :  it  is  of  a  dark  green  colour,  marked  obliquely  with 
bands  of  brown ;  the  scales  of  the  neck,  back,  and  upper  surface  of  the 
tail  are  slightly  carinated,  and  the  tail  is  about  one-fourth  part  the 
length  of  the  whole  body.  The  Haje  is  closely  allied  to  the  Cobra 
Capello,  or  Spectacled  Snake  of  India,  the  chief  apparent  difference 
being  its  want  of  the  singular  yellow  mark  on  the  back  of  the  neck, 
from  which  the  latter  species  derives  its  name.  In  other  respects 
these  two  serpents  are  nearly  of  the  same  size ;  they  are  equally 
venomous,  and  both  have  the  power  of  swelling  out  the  neck  when 
irritated,  and  raising  themselves  upright  upon  their  tails  to  dart  by  a 
single  bound  upon  their  enemies. 

The  poison  of  the  Asp  is  of  the  most  deadly  nature.  Pliny,  in  the 
passage  above  referred  to,  gives  the  following  account  of  this  celebrated 
serpent : — "  The  neck  of  the  asp  is  capable  of  distension,  and  the  only 
remedy  against  its  bite  is  the  immediate  amputation  of  the  wounded 
part.  This  animal,  otherwise  so  much  to  be  dreaded,  has  a  sentiment, 
or  rather  a  kind  of  affection,  truly  wonderful.  It  never  lives  alone,  the 
male  and  female  being  constantly  found  together,  and  if  one  happens 
to  be  killed,  the  other  seeks  with  the  utmost  fury  to  avenge  its  death. 
It  knows  and  selects  the  destroyer  from  among  crowds ;  it  follows  him 
to  great  distances,  surmounts  every  obstacle,  and  can  only  be  deprived 
*f  its  revenge  by  the  most  speedy  flight,  or  the  intervention  of  some 

NAT.  HIST,  DtV.  VOL.  I. 


rapid  river.  It  is  difficult  to  say  whether  nature  has  been  more  pro- 
digal of  evils  or  remedies.  For  instance,  she  has  bestowed  upon  this 
reptile,  so  terrible  from  the  deadly  effects  of  its  poison,  so  indifferent 


a  vision,  its  eyes  being  placed  on  the  sides  of  the  head  so  as  to  prevent 
it  from  seeing  straight  before  it,  that  it  is  frequently  trodden  under 
foot  before  it  is  aware  of  its  danger."  Forskal,  a  Swedish  naturalist, 
who  has  written  on  the  animals  of  Egypt,  informs  us  that  the  jugglers 
of  Grand  Cairo  have  the  art  of  taming  the  Haje,  as  those  of  India  do 
the  cobra  capello,  and  teaching  it  to  dance  for  the  amusement  of  the 
populace ;  taking  care,  however,  to  deprive  it  of  its  poison  fangs, 
though  even  then  they  avoid  its  bite  when  irritated.  The  habit  which 
this  serpent  has  of  erecting  itself  when  approached,  made  the  ancient 
Egyptians  imagine  that  it  guarded  the  places  which  it  inhabited.  They 
made  it  the  emblem  of  the  divinity  whom  they  supposed  to  protect  the 
world;  and  accordingly  they  have  represented  it  on  then-  temples 
sculptured  on  each  side  of  a  globe. 

ASPA'RAGUS,  a  genus  of  plants  belonging  to  the  natural  order 
Liliacea.  It  is  comprised  by  some  botanists  under  the  order  Aspho- 
deleo?.  The  species  eaten  under  the  name  of  Asparagus  is  the  A. 
officinalis.  [Asparagus,  in  Arts  and  Sc.  Div.)  There  are  a  great 
number  of  species,  natives  of  Asia  and  Africa,  which  are  cultivated 
in  our  gardens  rather  as  matter  of  botanical  interest  than  on  account, 
of  their  beauty  or  utility.  The  roots  of  A.  racemosa  and  A.  adscendens 
are  employed  medicinally  in  the  North  of  India. 

ASPEN.  [Popdlds.] 

ASPERGI'LLUM,  a  genus  of  Tubicolous  Mollusca,  furnished  with 
a  bivalve  shell  incrusted  as  it  were  in  a  tubular  testaceous  sheath. 
This  tubular  sheath  gradually  lessens  in  diameter  to  the  aperture 
which  is  farthest  from  the  incorporated  bivalve.  The  end  nearest  to 
the  bivalve  is  dilated  into  a  concave  disk,  with  a  central  fissure,  and 
perforated  with  minute  but  raised  holes.  The  disk  is  bordered  by  a 
tubular  frill.  There  are  but  few  species,  and  of  these  Aspergillum 
Javanum,  known  to  collectors  as  the  Watering-Pot,  is  the  most 
common. 

ASPE'RULA,  a  genus  of  plants  belonging  to  the  natural  order 
Rubiacece  or  Galiaccoz.  The  genus  is  known  by  its  funnel-shaped 
corolla,  and  by  the  fruit  being  dry  and  not  crowned  with  the  limb 
of  the  calyx. 

A.  odorata,  the  AVoodruff,  has  its  leaves  six  or  eight  in  a  whorl,  with 
perfectly  white  flowers.  It  occurs  in  woods,  and  is  found  throughout 
Europe.  It  is  abundant  in  some  parts  of  England.  The  whole  plant 
is  remarkable  for  its  fragrance  when  dried. 

A.  Cynanchicha  has  its  leaves  four  in  a  whorl,  and  flowers  of  a  lilac 
colour.  It  is  found  on  dry  banks  and  hills  in  limestone  districts.  It 
is  common  in  Great  Britain,  where  it  is  called  Quinsy- Wort  on  account 
of  its  supposed  value  as  a  remedy  in  sore  throat.  It  is  slightly 
astringent.  Two  other  species,  A.  arvensis  and  A.  taurina,  are 
doubtful  natives,  but  found  wild  now  in  England. 

(Babington's  Manual  of  British  Botany.) 

ASPHA'LTUM  (a  Greek  word,  StacpaXros,  of  unknown  etymology), 
frequently  known  by  the  name  of  Slaggy  or  Compact  Mineral  Pitch, 
is  one  of  the  varieties  of  Bitumen  arising  from  the  decomposition  of 
vegetable  matter.  It  occurs  massive,  of  a  dark  brown  or  black  colour, 
with  a  conchoidal  fracture  and  a  resinous  lustre.  It  is  opaque,  and 
exceedingly  brittle  at  a  low  temperature,  but  softens  and  fuses  by  the 
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application  of  heat ;  in  density  it  varies  from  that  of  water  to  1*6.  It 
may  be  recognised  by  the  following  characters  :  -  It  is  insoluble  in 
alcohol,  but  soluble  in  about  five  times  its  weight  of  naphtha,  with 
which  it  forms  a  good  and  useful  varnish ;  its  combustion  is  rapid 
and  brilliant,  with  the  production  of  the  bituminous  odour. 

It  is  found  in  most  countries,  but  most  abundantly  on  the  shores 
or  floating  on  the  surface  of  the  Dead  Sea  ;  at  Hit,  above  Babylon,  on 
the  Euphrates  ;  near  the  Tigris :  in  Trinidad  in  the  West  Indies  it 
fills  a  basin  of  three  miles  in  circumference,  and  of  unknown  depth. 
There  is  a  pitch-spring  in  Zaiite  which  is  known  to  have  been  at  work 
for  above  2000  years.  (Herod,  iv.  195).  It  is  also  found  in  limestone 
atBleiberg  in  Carinthia ;  in  beds  of  sandstone  in  Albania,  and  in  veins 
in  the  Harz  in  Germany ;  in  Derbyshire,  Shropshire,  and  several 
other  places.  It  is  the  principal  colouring  matter  of  the  dark  indu- 
rated marl,  or  shale,  which  is  found  in  coal  districts. 

ASPHODE'LEiE,  or  the  Asphodel  Tribe,  are  Monocotyledonous 
Plants,  which,  although  they  form  a  very  natural  assemblage  alone, 
are  now  placed  by  Lindley  as  a  subdivision  of  the  order  Liliacece. 
They  are  for  the  most  part  easily  recognised,  although  in  certain 
species  and  genera  they  approach  other  orders  so  closely  as  to  be 
distinguished  only  with  great  difficulty.  They  all  have  regular  flowers 
with  3  sepals,  and  3  petals  of  nearly  equal  size  and  colour,  6  (very 
seldom  3)  stamens,  and  a  superior  3-celled  ovary,  with  only  1  style. 
Their  fruit  is  either  dry  or  succulent,  and  their  seeds  have  a  brittle 
coat. 

Asphodelece  are  known  from  Juncece,  or  the  Rush  Tribe,  by  their 
larger  and  more  coloured  flowers,  and  by  the  hardness  of  the  coat  of 
their  seeds  ;  from  Liliacece,  or  the  Lily  Tribe,  by  the  smallness  of  their 
flowers,  and  the  hard  coat  of  the  seeds ;  and  from  Mclantliacece,  or 
the  Colchicum  Tribe,  by  their  single  style,  and  by  their  anthers  being 
turned  towards  the  ovary.  They  may  be  formed  into  two  subdivisions. 

The  first,  or  the  Alliaceous  subdivision,  in  which  there  is  no  true 
stem,  and  which  consists  entirely  of  bulbous  species,  the  roots  being 
emitted  and  perishing  annually.  To  this  belong  the  Onion,  Garlic,  and 
their  allies,  together  with  the  Hyacinth,  Squill,  and  Star  of  Bethlehem 
(Orniihogalum).    A  great  quantity  of  species  are  favourites  with  the 


Star  of  Bethlehem  (Ornithogalum  fimbriatum). 


1,  A  flower  seen  from  -within  ;  2,  the  same  viewed  from  without ;  3,  the 
stamens  and  ovary  ;  4,  two  stamens  apart ;  5,  an  ovary  ;  6,  the  same  cut  per- 
pendicularly ;  7,  the  same  cut  horizontally. 

horticulturists  on  account  of  their  early  appearance  in  the  spring  and 
their  easy  cultivation. 

The  second  subdivision,  consisting  of  the  true  Asphodels  [Aspho- 
deltjs]  and  those  which  resemble  them,  have  no  bulbs,  but  in  their 
stead  clusters  of  fleshy  roots  such  as  we  find  in  the  Asparagus,  which 
belongs  to  this  subdivision ;  the  stems  of  these  are  frequently  woody, 
but  in  that  case  they  are  branched  :  Dracana,  or  the  Gum-Dragon 
Tree,  is  a  most  remarkable  instance  of  this,  it  having  almost  the 
appearance  of  a  Dicotyledon  when  deprived  of  foliage.  This  sub- 
division also  contains  Aloes,  with  their  thick  fleshy  leaves  and  forked 
stems.  [Aloe.] 

ASPHO'DELUS,  a  genus  of  plants  the  type  of  the  natural  order 
Aaphodelew.  It  comprehends  some  handsome  hardy  perennial  plants, 
with  fleshy  finger-like  roots,  and  upright  undivided  annual  stems 
covered  with  long  leaver  ;  they  are  among  the  most  highly  developed 
of  the  Monocotyledonous  plants  of  northern  countries.  The  most 
remarkable  species  are  the  following  : — 

A.  \ntevs,  the  common  Yellow  Asphodel,  is  a  beautiful  perennial, 


very  often  seen  in  cottage-gardens  or  on  the  outskirts  of  shrubberies. 
It  grows  wild  in  Barbary,  Sicily,  Dalmatia,  the  Peloponnesus,  and 
even  spreads  into  the  Crimea.  Its  stems  are  from  2  to  3  feet  high, 
never  branched,  and  covered  all  over  with  long  narrow  bluish-greeD 
leaves,  which  have  very  broad  sheathing  bases.  The  flowers  are 
handsome,  deep  yellow,  with  a  green  streak  on  the  outside  of  each 
petal.    The  fruit  consists  of  red  pulpy  berries. 

Very  nearly  related  to  this  are  A.  capillaris,  which  differs  chiefly 
in  its  very  narrow  leaves,  shorter  bracts,  and  extremely  narrow 
divisions  of  the  flower;  and  A.  Sibiricus,  figured  in  the  'Botanical 
Register,'  plate  1507,  which  is  principally  known  by  its  dwarfer 
stature,  earlier  and  paler  flowers,  more  glaucous  leaves,  and  shorter 
bracts. 

A.  albus,  or  the  White  Asphodel,  found  all  over  the  southern 
provinces  of  Europe  and  the  basin  of  the  Mediterranean  Sea,  is  as 
frequently  seen  as  the  first,  and  in  similar  situations.    Its  flowers  are 
white  with  a  reddish  streak  on  the  outside  of  each  petal,  and  are 
disposed  in  branched  clusters.    A.  ramosus  of  many  gardens  seems 
merely  a  branched  state  of  this  species,  and  several  other  reputed 
species  with  white  flowers  are  also  in  all  probability  not  distinct. 

ASPIDIA'RIA  (Presl).    Several  species  of  the  Lepidodendra  of 
Sternberg  are  thus  named.    They  are  from  the  Coal  Formation. 

ASPI'DIUM,  a  genus  of  Ferns,  and  one  under  which  many  species 
were  arranged  by  older  botanists,  which  are  now  placed  under  new 
genera.    [Polypodiace/E.]    One  of  the  most  remarkable  species  of 
this  genus  is  the  Aspidium  Baromez,  or  Tartarian  Lamb,  which  has 
been  referred  by  Mr.  Smith  to  the  genus  Cibotium.    This  plant,  from 
its  peculiar  colour  and  form,  was  at  one  time  really  supposed  to  be  a 
kind  of  vegetable  animal,  as  the  following  account  from  Struys,  an 
old  traveller,  proves  : — "  On  the  western  side  of  the  Volga,''  he  says, 
"  there  is  an  elevated  salt  plain  of  vast  extent,  but  wholly  uncultivated 
and  uninhabited.    On  this  plain,  which  furnishes  all  the  neighbouring 
countries  with  salt,  grows  the  Boranez  or  Bornitsch.    This  wonderful 
plant  has  the  shape  and  appearance  of  [a  lamb,  with  feet,  head,  and 
tail  distinctly  formed.    Boranez,  in  the  language  of  Muscovy,  signifies 
a  little  lamb,  and  a  similar  name  is  given  to  this  plant.    Its  skin  is 
covered  with  very  white  down  as  soft  as  silk.     The  Tartars  and 
Muscovites  esteem  it  highly,  and  preserve  it  with  great  care  in  their 
houses;  where  I  have  seen  many  such  lambs.    The  sailor  who  gave  me 
one  of  these  precious  plants  found  it  in  a  wood,  and  I  had  its  skin 
made  into  an  under-waistcoat.    I  learned  at  Astracan,  from  those  who 
were  best  acquainted  with  the  subject,  that  the  lamb  grows  upon  a 
stalk  about  three  feet  high  ;  that  the  part  by  which  it  is  sustained  is 
a  kind  of  navel,  and  that  it  turns  itself  round,  and  bends  down  to  the 
herbage  which  serves  for  its  food.    They  also  said  it  dries  up  and 
pines  away  when  the  grass  fails."    Struys  adds  many  other  wonderful 
things  about  this  plant.    His  statement  is  however  substantially 
correct.    The  rhizoma  of  the  A.  Baromez  presents  a  rude  resemblance 
to  an  animal.    It  is  covered  with  a  silky  down,  and  when  cut  into  has 
a  soft  inside  with  a  reddish  flesh-coloured  appearance,  sufficient  to 
account  for  the  origin  of  the  fables  with  regard  to  its  animal  nature. 
Is  is  not  improbable  that  this  fern  dries  up  when  the  grass  does,  but 
of  course  the  one  has  no  dependence  ou  the  other.    The  Baromez 
possesses  the  astringent  property  which  is  common  to  all  ferns ; 
hence  it  has  been  used  as  a  styptic. 

Aspidium  Filix-Mas  (now  Lastrwa  Filix-Mas),  the  Male  Fern,  is  a 
native  of  Great  Britain,  and  is  admitted  into  the  British  Pharmaco- 
poeias on  account  of  its  anthelmintic  properties.    It  has  bipinnate 
fronds,  obtuse  and  serrated  pinnules,  the  sori  near  the  central  nerve, 
the  lateral  nerves  forked.    It  is  abundant  throughout  Europe,  and 
grows  in  stony  places  on  the  skirts  of  woods,  in  open  plantations  and 
roadsides.    The  part  used  in  medicine  is  the  root,  or  rather  the  root- 
stock.    This  part  of  the  plant  is  collected  for  medicinal  purposes 
between  the  end  of  May  and  the  middle  of  September.    It  will  not 
keep  well,  and  should  be  renewed  at  least  every  two  years.    It  has 
often  been  chemically  analysed,  and  is  found  to  contain — 
Lignin  ........  45 

Starch     ........  10 

Uncrystallisable  Sugar  .       .       >  .10 

Gum  10 

Fixed  Oil  7 

Resin  4 

Salts,  Volatile  Oil  14 

100 

The  ancients  used  this  plant  as  a  vermifuge,  but  it  was  nearly  given 
up  by  modern  practitioners  of  medicine  when  Peschier  pointed  out 
the  conditions  in  which  he  had  found  it  efficacious  in  expelling  tape- 
worm. The  best  mode  of  administering  it  is  as  an  etherial  tincture ; 
the  ether  seems  to  dissolve  the  resinous  oil  on  which  the  active  pro- 
perties of  the  plant  depend.  The  dose  of  the  root  according  to 
Peschier  is  about  one  drachm. 

A.  dilatatum  (Lastrcea  dilatata),  a  British  fern,  is  often  confounded 
with  the  last  for  medicinal  purposes.  It  has  sub-tripinnate  fronds ; 
oblong,  blunt,  inciso-pinnatifid  lobes ;  spinose,  mucronate  segments ; 
a  deciduous  unfringed  indusium.  This  is  a  common  fern,  but  less 
generally  diffused  than  the  last. 

A.  FUkc-Fccmina  (Athyrium  Filix-Fcemina),  Lady-Fern,  has  a  lanceo- 
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late  pinnate  frond  ;  pinnae  linear,  acute,  regularly  pinnate ;  pinnules 
linear-oblong,  quite  distinct,  deeply  serrate  or  pinnatifid  ;  segments 
with  2  or  3  teeth.  *  This  is  one  g!'  the  most  beautiful  of  the  British 
ferns.  The  root  is  sometimes  gathered  for  that  of  the  Male  Fern.  It  has 
"  a  short  perpendicular  root-stock,  black  externally,  with  black  root- 
fibres;  and  the  tufts  or  bases  of  the  leaf-stalks,  which  compose  the 
greater  part  of  it,  form  a  very  acute  angle  with  its  axis,  while  those 
of  the  Male  Shield-Fern  extend  outwards  at  a  more  open  angle." 
(Christison.) 

(Burnett,  Outlines  of  Botany  ;  Babington,  Manual  of  British  Botany  ; 
Christison,  Dispensatory.) 

ASPIDOPHO'RUS,  a  genus  of  Acanthopterygious  Fishes.  One 
species,  the  A.  Europceus  is  found  on  the  coasts  of  England  and 
Scotland.  It  is  known  by  the  names  of  the  Armed  Bullhead,  the 
Pogge,  the  Lyrie,  Sea-Poacher,  Pluck,  and  Noble.  It  is  a  small  fish 
seldom  exceeding  6  inches  in  length.    (Yarrell,  British  Fishes.) 

ASPIDORHY'NCHUS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the 
Lias  and  Oolite  of  England.  (Agassiz.) 

ASPIDU'RA.  A  fossil  species  of  Ophiuroid  Echinoderms  is  thus 
named  by  Agassiz.    From  the  Lias  of  Yorkshire. 

ASPLE'NIUM,  a  genus  of  plants  belonging  to  the  natural  order  of 
Ferns.  [Polypodiace.*.]  It  has  elongated  straight  sori,  with  an 
indusium  opening  towards  the  central  nerve  or  midrib.  The  species 
of  this  genus  are  known  by  the  name  of  Spleenworts.  Several  of  them 
are  common  in  Great  Britain. 

A.  lanceolatum,  of  Hudson,  has  lanceolate  doubly  pinnate  fronds; 
the  pinnules  ovate  and  deeply  and  sharply  toothed,  or  lobed  ;  the 
sori  short,  nearly  marginal.  It  is  a  native  of  England  and  Wales,  on 
rocks  and  walls,  but  its  distribution  is  very  local.  It  is  also  a  native 
of  France,  but  its  European  habitats  are  few. 

A.  Adiantum-nigrum,  Black  Spleen  wort,  has  triangular  attenuated 
fronds,  twice  or  thrice  pinnate,  the  pinnae  and  pinnules  triangular, 
sharply  toothed  ;  sori  elongated,  central.  This  plant  is  a  native  of 
Europe,  and  is  abundantly  distributed  throughout  the  United 
Kingdom,  where  it  occurs  on  rocks,  walls,  ruins,  and  hedge-rows. 
This  is  one  of  the  fems  formerly  much  used  in  medicine,  and  is  stated 
by  Ray  to  be  efficacious  in  cough,  asthma,  pleuritis,  jaundice,  stone, 
gravel,  and  other  diseases.  It  has  not  however  any  reputation 
amongst  modern  practitioners  of  medicine. 

A.  Ruta-muraria,  Wall-Rue,  has  bipinnate  fronds,  the  pinnules 
rhomboid  wedge-shaped,  notched  or  toothed  at  the  end  ;  the  indusium 
jagged.  This  fern  is  very  common  on  rocks  and  old  walls  in  Great 
Britain  and  throughout  Europe,  and  is  also  a  native  of  North 
America.  It  was  at  one  time  used  as  a  remedy  in  coughs  and 
asthmas,  obstructions  of  the  liver,  and  in  cutaneous  diseases  ;  but  has 
now  fallen  into  disuse. 

A.  Trichomanes,  Common  Spleenwort,  has  pinnate  linear  fronds; 
roundish  ovate,  crenate,  stalked  pinnae  ;  the  nerves  forked  below  the 
sori.  It  is  very  common  throughout  Great  Britain  on  rocks,  walls, 
churches,  ruins',  bridges,  and  hedgerows.  It  is  a  native  also  of 
Europe,  Africa,  and  the  United  States.  This  fern  has  been  also  used 
in  medicine,  and  for  the  same  diseases  as  the  previous  species,  but  it 
has  fallen  now  entirely  into  disuse. 

The  other  British  species  of  Asplenium  are  A.  alternifolium,  A. 
septentrionale,  A.  marinum,  A.  viride. 

These  and  other  ferns  may  be  easily  cultivated  by  placing  them  in 
situations  resembling  their  natural  habitats.  They  require  a  pure 
atmosphere,  plenty  of  space,  and  natui'al  shade,  with  a  due  supply  of 
water.  They  may  be  planted  on  decayed  wood,  in  holes  of  rocks  and 
brick,  with  almost  any  soil.  One  of  the  most  elegant  modes  of  culti- 
vating them  is  by  means  of  inverted  jars,  under  which  they  will  thrive 
in  any  sandy  or  light  soil. 

(Babington,  Manual;  Newman,  History  of  British  Ferns;  Ward, 
Growth  of  Plants  in  Glazed  Cases.) 

ASPRE'DO,  a  genus  of  Abdominal  Malacopterygious  Fishes,  charac- 
terised by  the  horizontal  flatness  of  the  head,  and  the  enlargement  of 
the  anterior  part  of  the  trunk,  arising  from  an  unusual  development 
of  the  bones  of  the  shoulder.  They  are  further  distinguished  from 
the  Silures  of  Linnaeus  (from  which  extensive  genus,  indeed,  they  were 
originally  separated  by  that  great  naturalist  himself )  by  the  propor- 
tional length  of  the  tail ;  by  having  the  eyes  placed  in  the  upper 
surface  of  the  head,  and  the  intermaxillary  bones  concealed  beneath 
the  ethmoid,  directed  backwards,  and  furnished  with  teeth  only  along 
their  posterior  margin ;  and  finally,  they  are  remarkable  as  being  the 
only  known  fish,  not  being  cartilaginous,  which  have  not  moveable 
opercula,  the  bones  of  which  these  organs  are  composed  being 
soldered  on  either  side  to  the  tympanum  and  pre-operculum.  The 
opening  of  the  gills  is  consequently  formed  by  a  single  slit  in  the  skin 
immediately  behind  the  posterior  side  of  the  head;  and  their 
membrane  is  composed  of  six  branchiostegous  rays.  The  lower  jaw  is 
transverse,  and  the  upper  projects  considerably  beyond  it,  and  forms 
a  small  attenuated  muzzle.  There  is  but  a  single  dorsal  fin,  which 
is  of  small  extent,  and  situated  on  the  fore-part  of  the  body  :  the  anal 
fin  on  the  contrary  is  very  large,  and  occupies  the  entire  length  of  the 
tail.  This  genus  contains  but  very  few  species,  the  principal  of  which, 
the  Silurus  Aspredo  of  Linnaeus,  inhabits  the  rivers  and  lakes  of 
North  America. 

ASS,  a  well-known  and  useful  domestic  animal,  whose  good  qualities 
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are  too  frequently  undervalued,  from  being  contrasted  with  those  of 
the  horse,  without  considering  the  different  nature  of  the  treatment 
which  these  two  quadrupeds  receive — the  care  and  attention  bestowed 
upon  developing  the  form  and  cultivating  the  spirit  of  the  one,  and 
the  neglect  and  ill  usage  to  which  the  other  is  so  generally  subjected. 
Buffon  has  well  observed  that  the  ass  is  despised  and  neglected  only 
because  we  possess  a  more  noble  and  powerful  animal  in  the  horse  ; 
and  that  if  the  horse  were  unknown,  the  care  and  attention  which  is 
lavished  upon  him,  being  transferred  to  his  now  neglected  and 
despised  rival,  would  have  increased  the  size  and  developed  the  mental 
qualities  of  the  ass  to  an  extent  which  it  would  be  difficult  to 
anticipate,  but  which  eastern  travellers  who  have  observed  both 
animals  in  their  native  climates,  and  among  nations  by  whom  they  are 
equally  valued  and  the  good  qualities  of  each  justly  appreciated, 
assure  us  to  be  the  fact.  Indeed,  the  character  and  habits  of  these 
two  quadrupeds  are  directly  opposed  in  almost  every  respect.  The 
horse  is  proud,  fieiy,  and  impetuous,  nice  in  his  tastes,  and  delicate  in 
constitution  ;  like  a  pampered  menial  he  is  subject  to  many  diseases, 
and  acquires  artificial  wants  and  habits  which  are  unknown  in  a  state 
of  nature.  The  ass  on  the  contrary  is  humble,  patient,  and  contented 
with  scanty  and  coarse  fare  which  other  cattle  reject ;  he  bears  with 
patience  and  fortitude  the  most  cruel  and  oppressive  treatment ;  yet 
he  is  more  susceptible  of  strong  attachment  than  the  horse,  has 
apparently  more  prudence  and  reflection,  and  is  capable  of  a  degree  of 
education  which  would  not  be  anticipated  from  the  forlorn  and 
dejected  appearance  which  coarse  food  and  harsh  treatment  have 
rendered  habitual  to  him.  In  Persia,  Arabia,  and  other  eastern  coun- 
tries however  the  ass  is  a  very  different  animal  from  what  he  is  in 
Western  Europe.  There,  instead  of  being  neglected  and  despised, 
half-starved,  and  treated  with  cruelty,  care  is  taken  to  cultivate  the 
breed  by  crossing  the  finest  specimens;  even  the  Wild  Ass  is  procured 
for  this  purpose,  the  pedigrees  of  the  different  races  are  carefully 
recorded,  and  the  size,  strength,  and  symmetry  of  the  ass  so  much 
improved  that  he  is  rendered  equal  to  the  horse  for  most  purposes, 
and  in  some  cases  even  his  superior.  "  The  asses  of  Arabia,"  says 
Chardin,  "  are  perhaps  the  handsomest  animals  in  the  world  ;  their 
coat  is  smooth  and  clean  ;  they  carry  the  head  elevated,  and  have  fine 
and  well-formed  legs,  which  they  throw  out  gracefully  in  walking  or 
galloping.  They  are  used  only  for  the  saddle,  and  are  imported  in 
vast  numbers  into  Persia,  where  they  are  frequently  sold  for  400  livres; 
and  being  taught  a  kind  of  easy  ambling  pace,  are  richly  caparisoned, 
and  used  only  by  the  rich  and  luxurious  nobles." 

The  ass  is  properly  speaking  a  mountain  animal ;  his  hoofs  are 
long,  and  furnished  with  extremely  sharp  rims,  leaving  a  hollow  in 
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the  centre,  by  which  means  he  is  enabled  to  tread  with  more  security 
on  the  slippery  and  precipitous  sides  of  hills  and  craggy  places. 
The  hoof  of  the  horse  on  the  contrary  is  round  and  nearly  flat 
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underneath,  and  we  accordingly  find  that  he  is  most  serviceable  in  level 
countries  ;  and  indeed  experience  has  long  since  taught  us  that  he  is 
altogether  unfitted  for  crossing  rocky  and  steep  mountains.  As 
however  the  more  diminutive  size  of  the  ass  rendered  him  compara- 
tively less  important  as  a  beast  of  burden,  the  ingenuity  of  mankind 
early  devised  a  means  of  remedying  this  defect,  by  crossing  the  horse 
and  ass,  and  thus  procuring  an  intermediate  animal,  uniting  the  size 
and  strength  of  the  one  with  the  patience,  intelligence,  and  sure- 
footedness  of  the  other. 

The  Wild  Ass,  called  Koulan  by  the  Persians,  is  still  common  in 
many  parts  of  Central  Asia.  It  stands  much  higher  on  its  limbs  than 
the  common  ass,  its  legs  are  longer  and  more  slender,  and  it  is 
altogether  a  more  gi-aceful  and  symmetrical  animal.  The  mane  is 
composed  of  short  erect  hair  of  a  dusky  colour  and  rather  a  woolly 
texture ;  the  colour  of  the  body  is  a  uniform  silvery  gray,  with  a 
broad  coffee-coloured  stripe  extending  down  the  back  from  the  mane 
to  the  tail,  and  crossed  on  the  shoulder  by  a  transverse  band,  as  in  the 
domestic  variety.  The  Koulan  inhabits  the  parts  of  Central  Asia 
from  48°  N.  lat.  to  the  northern  confines  of  India.  They  migrate 
from  north  to  south  according  to  the  season.  In  summer  they  are 
commonly  found  about  Lake  Aral,  but  in  autumn  they  collect  in 
vast  troops  under  the  conduct  of  a  regular  leader,  and  proceed 
towards  the  south,  arriving  at  Cutch  and  Guzerat  in  October  or 
November,  and  returning  northward  again  in  the  middle  of  spring. 
The  Persians  and  Tartars  hold  the  flesh  of  the  Koulan  in  high  esteem, 
and  hunt  it  in  preference  to  all  other  descriptions  of  game.  Olearius 
assures  us  that  he  saw  no  fewer  than  thirty-two  wild  asses  slain  in  one 
day  by  the  Shah  of  Persia  and  his  court,  the  bodies  of  which  were 
sent  to  the  royal  kitchens  at  Ispahan  ;  and  we  know  from  Martial  that 
the  epicures  of  Rome  held  the  flesh  of  the  Onager,  or  Wild  Ass,  in  the 
same  estimation  as  we  do  venison  ( '  Epig.'  xiii.  97  ). 

From  a  passage  in  Pliny  (lib.  viii.  c.  44)  it  would  appear  that  the 
Onager  inhabited  Africa,  and  that  the  most  delicate  and  best  flavoured 
lalisiones,  or  fat  foals,  were  brought  from  that  continent  to  the  Roman 
markets.  Leo  Africanus  repeats  the  same  story  of  wild  asses  being 
found  in  Africa,  but  no  traveller  has  since  met  with  them,  and,  so  far 
as  we  at  present  know,  the  species  is  confined  to  Asia.  It  has  even 
retired  from  Syria  and  Asia  Minor,  where  it  was  formerly  found. 
[Eqdid^:.] 

ASSAPANS,  the  name  of  a  species  of  Flying  Squirrels. 

ASTACOLITES,  in  Zoology,  one  of  the  names  given  by  ancient 
geologists  to  the  fossil  remains  of  the  Long-Tailed  or  Lobster-like 
Crustaceans. 

A'STACUS  (Leach,  Desmarest),  a  genus  of  Long-Tailed  Crustaceous 
Animals,  including  the  common  Lobster.  It  was  formed  by  Gronovius 
from  the  genus  Cancer  of  Linmeus  and  of  ancient  authors,  which  also 
comprised  the  Short-Tailed  Crustaceous  Decapods,  with  the  exception 
of  Hippa.  Fabricius  broke  it  down  into  the  genera  Pagurus,  Galathea, 
and  Scyllarus ;  leaving  Aslacus  to  represent  a  certain  number  of 
Crustaceans,  from  which  he  afterwards,  having  the  advantage  of 
Daldorff  s  labours,  separated  the  genera Pahnurus,  Palamon,  Alphcus, 
Pcneus,  and  Crangon.  Our  countryman  Leach,  in  adopting  the  genus 
as  left  in  its  last  shape  by  Fabricius,  separates  from  it  the  genus 
Nephrops,  of  which  there  is  only  one  species  recorded,  the  Norway 
Lobster  (Nephrops  Norregicus).  Desmarest  adopts  the  views  of  Leach, 
and  the  genus  Aslacus  is  now  reduced  to  very  few  species. 

Of  these  species  the  most  interesting,  from  their  commercial  value 
as  food,  are  the  common  Lobster  {Astacus  marinus)  and  the  Craw-Fish 
(Astacus  fluriat  His.) 

The  Lobster  is  found  in  the  greatest  abundance  on  the  rocky  coasts 
of  this  kingdom,  in  clear  water  of  no  very  great  depth,  at  the  time  of 
depositing  its  eggs,  about  the  middle  of  summer.  Pennant  mentions 
the  great  quantities  supplied  to  the  London  markets,  in  his  time,  from 
the  Orkneys  and  the  eastern  coasts  of  Scotland  ;  and  states  the  number 
annually  brought  in  well-boats  from  the  neighbourhood  of  Montrose 
alone  at  60,000  or  70,000.  But  almost  incredible  as  the  consumption 
of  this  species  is,  nature  has  provided  for  its  security  by  the  most 
profuse  fecundity.  Doctor  Baster  says  that  he  counted  12,444  eggs 
under  the  tail  of  one  female  lobster,  besides  those  that  remained  in 
the  body  unprotruded. 

Lobsters  are  very  voracious,  and  the  fishery  for  them  is  carried  on 
sometime^  by  means  of  traps,  or  '  pots '  (as  they  are  called  in  some 
places),  made  of  twigs,  baited  with  garbage,  lowered  into  the  sea  and 
marked  by  a  buoy ;  sometimes  by  nets  baited  with  the  same  materials ; 
and  in  some  countries,  by  torch-light,  with  the  aid  of  a  wooden 
instrument,  which  acts  like  a  forceps  or  a  pair  of  tongs. 

One  of  the  best  narratives  of  the  habits  of  the  lobster  extant,  is  to 
be  found  in  the  following  letter  from  Mr.  Travis,  of'  Scarborough,  to 
Mr.  Pennant,  dated  on  the  25th  October,  1768  : — 

"  We  have  vast  numbers  of  fine  lobsters  on  the  rocks  near  our  coast. 
The  large  ones  are  in  general  in  their  best  season  from  the  middle  of 
October  till  the  beginning  of  May.  Many  of  the  small  ones,  and  some 
few  of  the  larger  soi-t,  are  good  all  the  summer.  If  they  be  44  inches 
long,  or  upwards,  from  the  tip  of  the  head  to  the  end  of  the  back 
shell,  they  are  called  sizeable  lobsters.  If  only  4  inches,  they  are 
esteemed  half  size  ;  and  when  sold,  two  of  them  are  reckoned  for  one 
of  size.  If  they  be  under  4  inches,  they  are  called  Pawks,  and  are 
not  saleable  to  the  carriers,  though  in  reality  they  are  in  the  summer 


months  superior  to  the  large  ones  in  goodness.  The  pincers  of  one 
of  the  lobster's  large  claws  are  furnished  with  knobs,  and  those  of  the 
other  claw  are  always  serrated.  With  the  former  it  keeps  firm  hole 
of  the  stalks  of  submarine  plants,  and  with  the  latter  it  cuts  and  minces 
its  food  very  dexterously.  The  knobbed,  or  numb  claw,  as  the  fisher- 
men call  it,  is  sometimes  on  the  right  side,  and  sometimes  on  the  left, 
indifferently.  It  is  more  dangerous  to  be  seized  by  them  with  the 
cutting  claw  than  the  other ;  but,  in  either  case,  the  quickest  way  to 
get  disengaged  from  the  creature  is  to  pluck  off  its  claw.  It  seems 
peculiar  to  the  lobster  and  crab  when  their  claws  are  pulled  off  that 
they  will  grow  again,  but  never  so  large  as  at  first. 

"  The  female  or  hen  lobster  does  not  cast  her  shell  the  same  year 
that  she  deposits  her  ova,  or  in  the  common  phrase,  is  '  in  berry.'  When 
the  ova  first  appear  under  her  tail,  they  are  very  small  and  extremely 
black ;  but  they  become,  in  succession,  almost  as  large  as  ripe  elder- 
berries before  thoy  are  deposited,  and  turn  of  a  dark-brown  colour, 
especially  towards  the  end  of  the  time  of  her  depositing  them.  They 
continue  full  and  depositing  the  ova  in  constant  succession,  as  long  as 
any  of  that  black  substance  can  be  found  in  their  body,  which  when 
boiled  turns  of  a  beautiful  red  colour,  and  is  called  their  Coral.  Hen- 
lobsters  are  found  in  berry  at  all  times  of  the  year,  but  chiefly  in 
winter.  It  is  a  common  mistake,  that  a  berried  hen  is  always  in 
perfection  for  the  table.  When  her  berries  appear  large  and  brownish, 
she  will  always  be  found  exhausted,  watery,  and  poor.  Though  the 
ova  be  cast  at  all  times  of  the  year,  they  seem  only  to  come  to  life 
during  the  warm  summer  months  of  July  and  August.  Great  numbers 
of  them  may  then  be  found,  under  the  appearance  of  tadpoles,  swim- 
ming about  the  little  pools  left  by  the  tides  among  the  rocks,  and 
many  also  under  their  proper  form,  from  half  an  inch  to  four  inches 
in  length. 

"  In  casting  their  shells,  it  is  hard  to  conceive  how  the  lobster  ia 
able  to  draw  the  fish  of  their  large  claws  out,  leaving  the  shells  entire 
and  attached  to  the  shell  of  their  body ;  in  which  state  they  are 
constantly  found.  The  fishermen  say  the  lobster  pines  before  casting, 
till  the  fish  in  its  large  claw  is  no  thicker  than  the  quill  of  a  goose, 
which  enables  it  to  draw  its  parts  through  the  joints  and  narrow 
passage  near  the  trunk.  The  new  shell  is  quite  membranous  at  first, 
but  hardens  by  degrees.  Lobsters  only  grow  in  size  while  their  shells 
are  in  their  soft  state.  They  are  chosen  for  the  table  by  their  being 
heavy  in  proportion  to  their  size,  and  by  the  hardness  of  their  shells 
on  their  sides,  which  when  in  perfection  will  not  yield  to  moderate 
pressure.  Barnacles  and  other  small  shell-fish  adhering  to  them  are 
esteemed  certain  marks  of  superior  goodness.  Cock-lobsters  are  in 
general  better  than  the  hens  in  winter;  they  are  distinguished  by 
the  narrowness  of  their  tails,  and  by  their  having  a  strong  spine 
upon  the  centre  of  each  of  the  transverse  processes  beneath  the  tail 
which  support  the  four  middle  plates  of  their  tails.  The  fish  of  a 
lobster's  claw  is  more  tender,  delicate,  and  easy  of  digestion,  than 
that  of  the  tail.  Lobsters  are  not  taken  here  in  pots,  as  is  usual 
where  the  water  is  deeper  and  more  still  than  it  is  upon  our  coast. 
Our  fishermen  use  a  bag-net  fixed  to  an  iron  hoop,  about  2  feet  in 
diameter,  and  suspended  by  three  lines  like  a  scale.  The  bait  is 
commonly  fish-guts  tied  to  the  bottom  and  middle  of  the  net.  They 
can  take  none  in  the  daytime,  except  when  the  water  is  thick  and 
opaque :  they  are  commonly  caught  in  the  night ;  but  even  then  it  is 
not  possible  to  take  any  when  the  sea  has  that  luminous  appearance 
which  is  supposed  to  proceed  from  the  Nereis  noctiluca.  In  summer, 
the  lobsters  are  found  near  the  shore,  and  thence  to  about  6  fathoms 
depth  of  water;  in  winter,  they  are  seldom  taken  in  less  than  12  or 
15  fathoms.  Like  other  insects  [crustaceans]  they  are  much  more 
active  and  alert  in  warm  weather  than  in  cold.  In  the  water  they 
can  run  nimbly  upon  their  legs  or  small  claws,  and  if  alarmed  can 
spring  tail  foremost  to  a  surprising  distance,  as  swift  as  a  bird  can 
fly.  The  fishermen  can  see  them  pass  about  30  feet,  and  by  the 
swiftness  of  their  motion,  suppose  they  may  go  much  farther.  Athenaeus 
remarks  this  circumstance,  and  says  that  the  incurvated  lobsters 
will  spring  with  the  activity  of  dolphins.  Their  eyes  are  raised  upon 
moveable  bases,  which  enables  them  to  see  readily  every  way.  When 
frightened  they  will  spring  from  a  considerable  distance  to  their  hold 
in  the  rock ;  and,  what  is  not  less  surprising  than  true,  will  throw 
themselves  into  their  hold  in  that  manner  through  an  entrance  barely 
sufficient  for  their  bodies  to  pass,  as  is  frequently  seen  by  the  people 
who  endeavour  to  take  them  at  Filey  Bridge.  In  frosty  weather,  if 
any  happen  to  be  found  near  the  shore,  they  are  quite  torpid  and 
benumbed.  A  sizeable  lobster  is  commonly  from  one  pound  to  two 
in  weight.  There  was  one  taken  here  this  summer  which  weighed 
above  four  pounds,  and  the  fishermen  say  they  have  seen  some  which 
were  of  six  pounds,  but  these  are  very  rare." 

There  is  no  doubt  that  the  lobster  changes  its  shell  annually  ;  but 
the  mode  in  which  this  operation  is  performed  is  not  satisfactorily 
known.  Some  suppose  that  the  old  shell  is  thrown  off,  and  that  the 
animal  retires  to  some  lurking  place  to  avoid  the  voracity  of  his 
crust-clad  fellows,  till  his  new  covering  acquires  sufficient  hardness ; 
others  contend  that  the  process  is  one  of  absorption,  and  these  ask, 
in  proof  of  their  views  of  the  case,  what  becomes  of  the  old  shells 
if  there  is  a  true  ecdysis  or  moult,  for  that  the  sea-coast  at  the 
moulting  period  would  be  strewed  with  them  ?  The  most  probable 
conjecture  is,  that  the  shell  sloughs  off  piecemeal  as  it  does  in  the 
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crawfish.  Lobsters,  in  common  with  most  of  the  Crustaceans,  have 
the  power  of  reproduction  to  a  great  extent.  If  a  claw  be  torn  off,  it 
is  renewed ;  and  if  it  be  injured,  the  animal  will  sometimes  throw 
it  off  by  an  effort.  It  seems  that  any  violent  shock  to  the  nervous 
system  will  cause  this  act.  If  a  lobster  be  thrown  into  boiling  water, 
it  will  generally  throw  off  its  large  claws  on  the  instant;  and  the 
same  effect  has  been  produced  by  plunging  the  animal,  when  in  full 
life,  into  spirit.  Pennant  goes  so  far  a3  to  make  them  out  to  be  very 
nervous  subjects  indeed.  "  Lobsters,"  says  he,  "  fear  thimder,  and 
are  apt  to  cast  their  claws  on  a  loud  clap.  I  am  told  they  will  do 
the  same  on  firing  a  great  gun  ;  and  that  when  men-of-war  meet  a 
lobster-boat,  a  jocular  threat  is  used,  that  if  the  master  does  not  sell 
them  good  lobsters  they  will  salute  him." 

That  the  lobster  was  well  known  to  the  ancients  appears  from  the 
reference  in  Mr.  Travis's  letter,  and  from  many  other  evidences.  It 
will  be  sufficient  to  add  that,  under  the  name  of  ao-Taitbs,  Aristotle,  in 
the  second  chapter  of  the  fourth  book  of  his  '  History  of  Animals,' 
gives  a  most  faithful  and  elaborate  account  of  the  species  which  is  still 
an  inhabitant  of  the  Mediterranean. 

Astacus  Jiuviatilis,  the  Crawfish,  is  to  be  found  in  the  fresh  waters 
of  Europe  and  the  north  of  Asia.  It  thrives  best  in  rivers,  where 
in  holes  in  the  banks  and  under  stones  it  lies  in  wait  for  the  small 
molluscous  animals,  little  fishes,  the  larvte  of  insects,  and  decomposing 
animal  substances,  which  form  its  prey.  Desmarest  says  that  it  will 
live  for  upwards  of  20  years,  and  that  it  becomes  large  in  proportion 
to  its  age  ;  that  towards  the  end  of  spring  it  casts  off  the  pieces 
which  form  its  shell,  and  some  days  after  becomes  covered  with  a 
crust  as  solid  as  the  former  one,  but  larger,  sometimes  by  as  much  as 
one-fifth.  The  eggs,  which  are  excluded  about  two  months  after 
impregnation,  are  collected  under  the  lower  part  of  the  body  or  tail, 
as  it  is  popularly  called,  after  the  manner  of  the  hen-lobster.  From 
these  proceed  the  young  crawfishes,  which  are  very  small  and  soft, 
but  which  bear  an  exact  resemblance  to  the  parent,  under  whose  tail 
they  are  nursed  for  several  days. 

The  crawfish  is  taken  either  by  nets  or  by  bundles  of  thorns  in 
which  flesh  in  a  state  of  decomposition  is  placed.  It  is  also  taken  by 
inserting  the  hand  into  the  hole  which  it  inhabits ;  and  at  night  it  is 
caught  by  means  of  lighted  torches.  [Crustacea.] 

ASTA'RTE,  a  genus  of  Conchifcrous  Mollusca,  with  two  muscular 
impressions  and  a  simple  mantle-line.  The  hinge  has  two  divaricated 
teeth  in  the  right-hand  valve  ;  in  the  other,  one  distinct  and  one 
obsolete  tooth,  and  the  rudiment  of  a  lateral  tooth.  The  ligament  is 
external. 

The  species  consist  of  some  of  the  Veneres  of  Montagu,  one  of 
which  is  a  Crassina.  (Lam.)  Some  of  them  are  English  shells,  and 
they  are  generally  found  on  the  sandy  mud  of  coasts  at  a  depth  which 
ranges  from  near  the  surface  to  ten  fathoms. 

The  Crag,  the  Green-Sand,  and  some  of  the  old  fossiliferous  beds 
afford  many  species. 

A'STER,  a  genus  of  plants  belonging  to  the  natural  order  Compositce, 
and  comprehending  a  great  multitude  of  species  scattered  over  all 
parts  of  the  world,  especially  North  America  and  Australia.  Many 
of  them  are  handsome  herbaceous  plants,  others  are  small-leaved 
shrubs,  and  the  remainder  are  mere  weeds.  (Nees  von  Esenbeck, '  Genera 
et  Species  Astercarum.') 

Although  the  number  of  species  of  this  genus  is  very  great,  none 
of  them  are  of  any  use  to  man.  A  large  number  are  cultivated, 
and  we  are  indebted  to  their  very  handsome  flowers  for  some  of  the 
greatest  ornaments  of  our  gardens  at  the  latter  end  of  summer. 
One  of  the  species,  Aster  Tripolium,  is  a  British  plant.  It  is  very 
common  in  muddy  salt  marshes.  It  has  a  stem  from  1  to  2  feet  high, 
which  is  erect,  hollow,  leafy,  and  many-flowered.  The  flowers  are 
yellow  in  the  disk  and  lilac  in  the  circumference.  Sometimes  the 
latter  are  wanting. 

ASTERACA'NTHUS,  a  genus  of  Fossil  Placoid  Fishes,  including 
five  British  species,  from  the  Oolitic  and  Lias  Formations.  (Agassiz.) 

ASTERI'AD^E,  a  family  of  the  order  Echinodermata  including  the 
true  Star-Fishes.  This  family  is  distinguished  from  the  rest  of  the 
order  by  the  body  being  more  or  less  lobed,  and  the  lobes  channeled 
beneath  for  cirrhi,  which  act  as  suckers  and  are  the  organs  of  motion. 
Professor  E.  Forbes  in  his  '  History  of  British  Star-Fishes '  has 
arranged  the  British  species  of  this  family  under  four  heads  : — 

1.  The  Urasteriw,  Stellate  Star-Fishes  with  rounded  arms  and  four 
ranges  of  suckers  in  each  avenue.  Of  this  family  there  is  only  one 
genus  Uraster,  inhabiting  the  British  coasts.  Of  this  there  are  four 
species — U.  glacialis,  U.  rubens,  U.  violacea  and  U.  hispida. 

2.  The  Solasterice,  also  stellate  (sometimes  multi-radiate),  with 
rounded  arms,  but  only  two  ranges  of  suckers  in  each  avenue.  To 
this  tribe  belong  the  genera  Cribella  and  Solastcr  of  which  C.  oculata, 
C.  rosea,  S.  endeca,  and  S.  papposa  inhabit  the  British  coasts. 

3.  Goniasteriw,  which  arepentagonal  and  have  two  ranges  of  suckers. 
The  British  genera  of  this  tribe  are  Asterina,  Palmipes,  and  Goniastcr. 
The  species  are  A.  gibbosa,  P.  membranaceus,  67.  Templetoni,  and  G. 
eqnestris. 

4.  Asterice,  Stellate  Star-Fishes  with  the  upper  surface  of  the  body 
flat.  It  includes  the  British  genera  Asterias  and  Luidia.  Each  of 
these  have  one  species,  A.  aurantiaca  and  L.  fragilissima.  [Echino- 
dermata.] 


Asterias  tcssclata. 


ASTE'RIAS  (Lam.),  a  genus  of  Radiated  Animals  widely  diffused 
over  the  seas.  The  Linnajan  genus  comprises  every  form  of  radiation 
which  appears  in  the  tribe,  but  the  genus  Asterias  of  Lamarck 
includes  only  the  Star-Fishes  properly  so  called.  These  are  divided 
into  two  sections,  'the  Scutellated  Star-Fishes,'  and  'the  Radiated  Star- 
Fishes.'  The  former  have  an  angular  body,  the  lobes  or  rays  of  which 
are  short,  their  length  not  exceeding  the  diameter  of  the  disk  :  the 
latter  have  a  body  furnished  with  elongated  rays,  whose  length  far 
exceeds  the  diameter  of  the  disk.  The  following  is  a  general  description 
of  the  animals  to  which  the  name  Asterias  has  been  applied  :— 

Each  ray  is  furnished  with  a  longitudinal  furrow  on  its  lower  side, 
and  this  furrow  is  pierced  laterally  with  small  holes,  through  which 
pass  the  feet  or  tentacula,  which  are  membranous,  cylindrical,  and 
each  of  them  terminated  with  a  little  disk,  which  performs  the  office 
of  a  cupping-glass,  somewhat  in  the  same  manner  as  the  acetabula  or 
suckers  of  the  cuttle-fishes.  By  elongating  or  shortening  these 
numerous  little  organs,  and  by  fixing  them  by  means  of  their  terminal 
disks,  the  progressive  motions  of  the  Star-Fish  are  regulated.  The 
rest  of  the  lower  surface  is  furnished  with  small  moveable  spines, 
which  also  assist  progression.  The  whole  surface  is  also  pierced  by 
pores,  through  which  pass  tubes  much  smaller  than  the  feet,  serving 
probably  to  absorb  the  water,  and  to  introduce  it  into  the  general 
cavity,  for  the  purposes  of  a  kind  of  respiration.  A  large  stomach 
lies  close  to  the  mouth ;  and  two  ramified  eteca,  each  suspended  to  a 
kind  of  mesentery,  are  given  off  to  each  ray,  which  is  also  furnished 
with  two  ovaries,  by  means  of  which  the  animals  are  supposed  to 
reproduce  their  species  without  the  aid  of  a  second  individual.  A  fine 
cord,  which  surrounds  the  mouth  and  sends  a  branch  to  each  arm,  is 
considered  as  the  development  of  their  nervous  system.  [Asteriad^e  ; 
Echinodermata.] 

ASTERI'NA,  a  genus  of  Star-Fishes,  including  the  smallest  of  the 
British  species,  A.  gibbosa  of  Pennant.  The  Gibbous  Starlet  has  a 
5-sided  body,  which  is  thick  and  covered  above  and  below  with 
short  spines  ;  the  avenues  are  bordered  by  a  single  row  of  spines,  and 
the  suckers  are  in  two  rows.  De  Blainville  makes  out  of  this  species 
two,  which  he  calls  Asterias  minuta  and  A.  pidchdla.  A.  gibbosa  is 
found  very  generally  around  the  British  Islands,  and  also  in  the 
Mediterranean,  and  on  all  the  shores  of  Europe. 

ASTEROIDA,  a  group  of  Zoophytes,  belonging  to  the  A  nthozoa 
or  Polypifera.  [Polypifera.] 

ASTEROPHYLLI'TES  (Brongniart),  a  genus  of  Fossil  Plants  con- 
taining many  species ;  from  the  Coal  Formations  of  Europe  and  America. 

ASTEROPTY'CHIUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Mountain  Limestone  of  Ireland.  (Agassiz.) 

ASTR^EA,  a  genus  of  Radiate  Animals  belonging  to  the  family 


Astra'd  rutulosa. 

Polypifera.     The  species  are  found  sometimes  incrusting  marine 
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bodies,  sometimes  collected  in  a  hemispherical  or  globular  mass, 
which  is  occasionally  lobated.  The  upper  surface  is  covered  with 
orbicular  or  subangular  starry  disks,  which  are  lamellar  and  sessile. 
Each  disk  is  the  seat  of  a  polype,  with  a  single  row  of  numerous 
arms,  in  the  centre  of  which  is  the  mouth.  Lamarck  divides  these 
corals  into  two  sections  :  the  first,  consisting  of  species  whose  starry 
disks  are  separated  from  each  other,  leaving  interstices  between 
them  ;  and  the  second,  of  species  whose  starry  disks  are  contiguous. 
Of  the  first  section,  A.  rotulosa,  an  inhabitant  of  the  West  Indian 
seas,  is  an  example  ;  of  the  second,  A.  favosa,  common  in  the  seas  of 
the  East  Indies  affords  a  good  illustration.  The  species  are  numerous. 


Astrwa  favosa. 


ASTRA'GALUS,  a  genus  of  plants  belonging  to  the  natural  order 
Leguminosw.  It  has  the  calyx  5-toothed ;  the  keel  of  the  flower 
obtuse ;  the  stamens  diadelphous ;  the  legume  bilocular  or  half- 
bilocular,  from  the  upper  suture  being  bent  in  so  much.  The  species 
are  shrubs  or  under-shrubs. 

A.  kypoglottis,  the  Purple  Milk- Vetch,  is  a  native  of  Europe  in 
gravelly  and  chalky  places. 

A.  glycyphyllos,  Liquorice-Vetch,  is  another  British  species.  It  has 
a  sweetish  taste  in  its  leaves,  but  they  are  not  pleasant,  and  cattle  do 
not  eat  it. 

A.  vents,  Goat's-Thorn,  is  the  plant  which  is  said  to  yield  Gum 
Tragacanth.  It  is  a  small  bush  with  pinnated  gray  leaves,  terminated 
by  a  spiny  midrib  andi  half-covering  clusters  of  axillary  pale  yellow 
flowers.  It  grows  in  the  Levant.  The  gum  is  a  natural  exudation 
from  the  plant.  Many  other  species  of  Astragalus,  as  A.  Creticus, 
A.  gummifer,  A.  aristatus,  and  .4.  strobilifera,  are  now  known  to  yield 
this  substance.  The  species  of  Astragalus  are  very  numerous,  and 
above  250  have  been  described  by  botanists.  Many  of  them  are  culti- 
vated, most  of  them  being  hardy  plants,  but  they  are  not  remarkable 
for  their  beauty. 

ASTRAKANI'TE,  a  variety  of  native  sulphate  of  magnesia  (Epsom 
Salts),  which  is  called  Epsomite. 

ASTROCA'RYUM,  a  genus  of  Palms  found  in  small  groups,  or  in 
single  specimens,  in  the  tropical  parts  of  America,  of  middling  stature, 
and  of  a  very  singular  appearance  on  account  of  the  spines  with  which 
they  are  armed.  Their  stems  are  covered  all  over,  except  at  the 
places  where  the  leaves  are  set  on,  with  stiff  and  very  numerous 
prickles.    The  leaves  are  pinnated.    The  fruit  resembles  cocoa-nuts. 

These  plants  are  found  exclusively  in  South  America,  where  several 
species  were  collected  by  Dr.  Von  Martins,  the  great  illustrator  of  the 
Palm  Tribe.  Among  the  more  remarkable  are  Astrocaryum  murimuri, 
a  common  inhabitant  of  swampy  places  in  the  neighbourhood  of  Para, 
where  it  is  called  Murumurti.  The  flesh  of  the  fruit  resembles  the 
melon  in  flavour  and  the  musk  in  odour,  and  is  considered  a  great 
delicacy  by  the  Americans.  We  give  a  figure  of  it  in  the  next  column, 
but  so  much  reduced  that  the  armature  of  the  stem  cannot  be  shown. 
The  leaves  are  found  to  form  an  excellent  thatch. 

Another  species,  A.  airi,  has  very  hard  wood,  which  is  much  used 
for  bowa  and  similar  purposes,  where  hardness  and  toughness  are 
required. 

The  fibres  of  the  leaves  of  A.  Tacuma  are  greatly  valued  for  fishing- 
nets.    (Martius,  Palms,  p.  69,  &c.) 

ASTROCRINI'TES  (Austin),  a  genus  of  Fossil  Crinoidea,  from  the 
Mountain  Limestone  of  Yorkshire. 

ASTROLO'MA,  a  genus  of  plants  belonging  to  the  natural  order 
pacridacew.  One  species,  the  A.  humifusa,  yields  the  Tasmanian 
Cranberry.  The  fruit  is  of  a  green  or  whitish  colour,  sometimes 
slightly  red,  of  the  size  of  a  black  currant,  and  consisting  of  a  viscid 
apple-flavoured  pulp,  inclosing  a  large  seed.  It  grows  singly  on  the 
trailing  stems  of  the  plant.    The  flowers  are  of  a  beautiful  scarlet. 

(Lindley,  Vegetable  Kingdom.) 


ASTROPECTEN,  a  genus  of  Star-Fishes,  including  the  Asteria, 
aurantiaca  of  Miiller  and  others,  which  is  called  Astropeeten  irregular  it 

[ECHINODERMATA.] 


Astrucartjum  murimitri. 

ASTROPHY'TON,  a  genus  of  Star-Fishes,  remarkable  for  the 
branched  character  of  its  rays.  One  species,  the  A.  scut  alum,  is 
British.  It  is  however  a  rare  animal ;  and  although  occasionally  found 
in  other  places,  is  most  commonly  caught  off  the  Shetlands  :  hence 
it  is  called  the  Shetland  Argus.    (Forbes,  British  Star-Fishes.) 

ASTUR,  a  genus  of  Hawks  formed  by  Bechstein,  and  characterised 
by  a  short  beak  bent  downwards  from  the  base  and  convex  above, 
with  somewhat  oval  nostrils.  The  feet  are  rather  short,  and  the 
toes  (of  which  the  exterior  are  united  at  the  base  by  a  membrane) 
are  long. 

Numerous  species  of  this  genus  are  diffused  over  all  parts  of  the 
world;  but  Europe  only  contains  one,  Astur  palumbarius,  the  Gos- 
hawk, so  highly  prized  by  the  falconers  of  old,  and  famous  for  its 
flights  at  cranes,  geese,  pheasants,  and  partridges.  [Falconim:.] 

ATACAMI'TE  (Chloride  of  Copper,  Muriate  of  Copper).  It  occurs 
massive,  pulverulent,  and  crystallised.  Its  primary  form  is  a  right 
rhombic  prism.  The  colour  is  green,  of  various  shades,  but  chiefly 
emerald  green.  The  streak  is  lighter.  The  fracture  uneven.  Hardness 
3  0  to  3'5.  Lustre  vitreous.  Transparent  to  opaque.  Specific  gravity 
4'4.  It  is  found  at  Remolenos  in  Chili ;  the  pulverulent  variety  at 
Atacama  in  Peru.  The  massive  variety  is  reniform,  with  a  fibrous 
structure.    The  analysis  by  Proust  is  as  follows  : — ■ 

Muriatic  Acid  10 '6 

Oxide  of  Copper  76'6 

Water   12 -8 

100-0 

A'TELES,  a  genus  of  Sapajous,  or  American  Monkeys,  called  also 
Spider  Monkeys,  formed  by  M.  Geoffroy  St.  Hilaire,  and  presenting 
numerous  and  remarkable  modifications  of  organic  structure,  which 
readily  distinguish  them  from  all  other  groups  of  Quadrumana.  The 
most  prominent  characters  of  the  genus  consist  in  their  long,  attenu- 
ated, and  powerfully  prehensile  tails;  fore  hands  either  entirely  deprived 
of  thumbs,  or  having  only  a  very  small  rudiment  of  that  organ  ;  and 
their  dental  system,  which,  like  that  of  all  the  American  Quadrumanes, 
consists  of  two  molar  teeth  in  each  jaw  (one  on  each  side)  more  than 
are  foundleither  in  man  or  in  the  kindred  genera  of  the  Old  World. 
The  first  and  last  of  these  modifications  are  common  to  the  A  teles  and 
other  American  genera  ;  the  second  is  shared  with  them  only  by  the 
Colobi,  a  small  African  genus,  consisting  only  of  two  species,  neither  of 
which  has  been  observed  by  any  zoologist  since  the  days  of  Pennant, 
and  with  whose  other  characters  we  are  very  imperfectly  acquainted. 
The  A  teles  are  further  distinguished  by  their  small  round  heads,  corpu- 
lent bodies,  and  remarkably  long  slender  limbs,  which  characteristics 
giving  these  animals  much  of  the  general  appearance  of  a  spider,  have 
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procured  for  them  the  appellation  of  Spider-Monkeys,  by  which  they 
are  commonly  known.  Like  the  other  Quadrumana  of  the  New  World, 
they  are  destitute  of  cheek-pouches  and  callosities — characters  which 
approximate  them  in  some  measure  to  the  real  Apes.  The  skull  of  the 
Ateles  is  rounder  and  the  brain  larger  than  in  the  common  monkeys  ; 
the  forehead  also  is  more  elevated,  and  the  muzzle  less  prominent. 
The  eyes  are  widely  separated  from  one  another  by  the  base  of  the 
nose  ;  the  nostrils  open  laterally,  and  are  separated  by  a  thick  carti- 
laginous partition ;  the  ear  only  differs  from  that  of  man  in  having  no 
inferior  lobe ;  the  mouth  is  small,  the  lips  thin  and  extensible,  and  the 
hair  generally  long,  coarse,  and  of  a  glossy  appearance. 

But  they  are  chiefly  distinguished  by  the  organs  of  locomotion.  The 
anterior  extremities,  in  particular,  are  by  their  length  and  the  slender- 
ness  of  their  form  out  of  all  proportion  with  the  other  parts  ;  they  are 
in  general,  as  above  observed,  destitute  of  thumbs ;  or  if  some  species 
are  provided  with  this  organ,  it  is  only  in  a  rudimentary  form,  and 
consists  merely  of  a  flat  nail,  or  at  most  of  a  single  joint.  On  the 
posterior  extremities,  on  the  contrary,  the  thumb  is  largely  developed, 
placed  far  back  towards  the  heel,  and  is  completely  opposeable  to  the 
lingers.  But  these  animals  possess,  in  their  long  and  muscular  tail, 
an  organ  of  prehension  much  more  powerful  than  the  other  extre- 
mities ;  it  executes  in  fact  all  the  functions  of  a  fifth  lirub,  though 
probably,  on  account  of  its  distance  from  the  seat  of  sensation,  it  is  not 
endowed  with  a  very  delicate  sense  of  touch.  For  six  or  seven  inches 
from  the  point  it  is  naked  and  callous  on  the  under  surface ;  and  it  is 
by  this  portion  that  the  animal  hangs  suspended  from  the  branches, 
or  swings  itself  from  tree  to  tree  with  an  ease  and  velocity  almost 
incredible. 

Their  entire  organisation  is  adapted  exclusively  to  an  arboreal  life ; 
on  the  earth  nothing  can  be  more  awkward  and  embarrassed  than 
their  motions.  They  trail  themselves  along  with  a  slow  and  vacillating 
gait,  sometimes  using  their  long  fore-arms  as  crutches,  and  resting  upon 
their  half-closed  fists  whilst  they  project  the  body  and  hind  legs  forward ; 
at  other  times  walking  in  a  crouching  position  on  the  hind  legs  only, 
balanced  by  the  long  arms  and  tail,  which  are  elevated  in  front  and 
rear  respectively,  and  always  ready  to  take  advantage  of  any  object  by 
which  to  avail  themselves  of  their  natural  powei's  of  progression. 
But  in  proportion  to  their  embarrassment  on  a  plain  surface  is  their 
dexterity  and  agility  among  the  trees  of  their  native  forests.  Here 
they  live  in  numerous  troops,  mutually  support  one  another  in  danger, 
beat  and  expel  the  less  favourably  organised  Sakis  from  the  vicinity  of 
their  cantonments,  and  exercise  a  perfect  tyranny  over  all  the  other 
arboreal  mammals  of  their  neighbourhood.  Though  leaves  and  wild 
fruits  compose  the  principal  part  of  their  food,  yet  they  do  not  reject 
flesh,  but  hunt  after  insects  and  the  eggs  and  young  of  birds,  and  are 
even  said  to  adopt  the  stratagem  of  fishing  for  crabs  with  their  long 
tails.  They  are  exceedingly  intelligent,  easily  domesticated,  and  soon 
become  strongly  attached  to  those  who  treat  them  kindly  :  they  exhibit 
none  of  the  petulance  and  insatiable  curiosity  of  the  common  monkeys ; 
their  character,  on  the  contrary,  is  grave,  and  approaches  even  to 
melancholy :  but  if  their  passions  are  less  violent,  and  more  difficult 
to  excite,  their  affections  are  infinitely  stronger ;  and  if  they  are  without 
the  amusing  tricks  of  the  monkeys,  so  likewise  are  they  without  their 
fickleness  and  mischief. 

Dampier  relates,  that  when  a  troop  of  Ateles  have  occasion  to  pass 
any  of  the  larger  rivers  of  South  America,  they  select  a  situation  in 
which  the  trees  are  highest  and  project  farthest  over  the  stream ;  then 
mounting  to  the  topmost  branches,  they  form  a  long  chain  by  grasping 
one  another's  tails  successively.  This  chain  being  allowed  to  hang 
freely  at  the  lower  end,  whilst  it  is  suspended  from  the  top,  is 
put  in  motion,  and  successively  swung  backwards  and  forwards  till  it 
acquires  an  impetus  sufficient  to  carry  it  over  to  the  opposite  bank. 
When  this  is  accomplished,  the  animal  at  the  lower  end  catches  the 
first  branch  wfcich  comes  within  his  reach,  and  mounts  to  the  highest, 
where  as  soon  as  he  is  firmly  attached,  the  other  end  of  the  chain  is 
permitted  to  swing,  and  thus  the  whole  troop  are  passed  over.  The 
Ateles,  as  well  indeed  as  all  the  other  American  Quadrumanes,  are 
esteemed  as  an  article  of  food  by  the  native  Indians;  and  even  Euro- 
peans, whom  curiosity  or  necessity  has  induced  to  taste  it,  report  their 
flesh  to  be  white,  juicy,  and  agreeable.  The  only  thing  disgusting 
about  it  is  a  strong  resemblance  which  the  whole  body,  and  particularly 
the  head  and  hands,  bear  to  those  of  a  young  infant.  Nor  is  it  without 
being  strongly  disposed  to  question  the  nature  of  the  act,  that  Euro- 
pean sportsmen,  unaccustomed  to  shooting  monkeys,  witness  for  the 
first  time  the  dying  straggles  of  these  animals.  Without  uttering  a 
complaint,  they  silently  watch  the  blood  as  it  flows  from  the  wound, 
from  time  to  time  turning  their  eye»  upon  the  sportsman  with  an 
expression  of  reproach  which  cannot  be  misinterpreted  :  some  travellers 
even  go  so  far  as  to  assert  that  the  companions  of  the  wounded  individual 
will  not  only  assist  him  to  climb  beyond  the  reach  of  further  danger, 
but  will  even  chew  leaves  and  apply  them  to  the  wound  for  the  pur- 
pose of  stopping  the  hemorrhage.  The  following  species  of  Ateles  have 
been  distinguished  and  characterised  by  naturalists  and  travellers  : — 
1.  A.  paniscus  (Geoff.),  the  Quata,  or  as  the  French  write  it  Coaita, 
is  a  large  species,  covered  with  long  coarse  hair  of  a  glossy  black 
colour ;  the  belly  is  protuberant,  the  head  small  and  round,  the 
limbs  long  and  slender,  the  fore  hands  entirely  deprived  of  thumbs, 
the  tail  robust  and  powerful,  the  eyes  and  cheeks  deeply  sunk,  and 


the  face  copper-colour.  On  the  back  and  outsides  of  the  limbs  the 
hair  is  very  long  and  thick,  but  the  belly  and  groins  are  nearly  naked, 
and  the  mamma;  of  the  females  are  placed  in  tho  armpits.    The  hair 


The  Quata  (Ateles  paniscus). 


of  the  head  is  directed  forwards,  and  the  ears,  concealed  beneath  it, 
differ  from  those  of  the  human  species  only  in  having  no  inferior  lobe. 
This  species  is  very  common  in  the  woods  of  Surinam  and  Brazil.  It 
is  active  and  intelligent,  and  unites  considerable  prudence  and  pene- 
tration to  great  gentleness  of  disposition.  They  go  in  large  companies, 
and  when  they  meet  with  a  man  or  any  animal  which  is  strange  to 
them,  come  down  to  the  lower  branches  of  the  trees  to  examine  them, 
and  having  satisfied  their  curiosity,  begin  to  pelt  them  with  sticks,  and 
endeavour  to  frighten  them  away.  They  cannot  leap,  but  exhibit  the 
most  surprising  agility  in  swinging  from  tree  to  tree.  Acosta,  in  his 
'  History  of  the  West  Indies,'  relates  the  following  anecdote  of  a 
Quata  which  belonged  to  the  Governor  of  Carthagena  : — "  They  sent 
him,"  says  he,  "to  the  tavern  for  wine,  putting  the  pot  in  one  hand 
and  the  money  in  the  other  ;  they  could  not  possibly  get  the  money 
out  of  his  hand  before  his  pot  was  full  of  wine.  If  any  children  met 
him  in  the  street  and  threw  stones  at  him,  he  would  set  his  pot  down 
and  cast  stones  against  the  children,  till  he  had  assured  his  way,  then 
would  he  return  to  carry  home  his  pot.  And  what  is  more,  although 
he  was  a  good  bibber  of  wine,  yet  he  would  never  touch  it  till  leave 
was  given  him." 

2.  A.  marginatum  (Geoff.),  the  Chuva,  closely  resembles  the  Quata  in 
physiognomy,  size,  and  proportions.  The  quality  and  colour  of  the 
hair  are  also  the  same  in  both,  except  that  the  face  of  the  Chuva  is 
surrounded  with  a  rim  of  white,  which  on  the  forehead  particularly 
is  broad,  and  directed  upwards,  so  as  to  encounter  the  hair  of  the 
occiput  and  form  a  low  crest  on  the  top  of  the  head.  The  hair  of  the 
fore-arm  is  directed  partially  towards  the  elbow ;  like  that  of  the  body 
it  is  long  and  coarse,  and  though  perfectly  black,  has  not  the  glossy 
appearance  of  the  Quata's  covering.  The  face  is  nearly  naked,  and 
tan-coloured ;  the  palms  of  the  hands,  soles  of  the  feet,  and  callous 
part  of  the  tail  are  violet-black,  and  the  whole  skin  beneath  the  hair 
appears  to  be  of  the  same  hue.  The  disposition  and  manners  differ  in 
no  respect  from  those  of  the  Quata. 

3.  A.  ater  (F.  Cuvier),  the  Cayou,  is  considered  by  Messrs.  Geoffroy  and 
Desmarest  as  a  variety  of  the  Quata  ;  but  F.  Cuvier,  from  observa- 
tions which  he  made  upon  the  living  animal,  has  recognised  and 
described  it  as  a  distinct  species.  It  must  however  be  confessed  that 
it  approaches  so  nearly  to  the  Quata  as  to  render  further  observations 
necessary  to  determine  the  question  of  their  specific  difference.  The 
size,  form,  and  colour  are  the  same  in  both,  and  the  only  marked 
distinction  reported  by  M.  Cuvier  consists  in  the  colour  of  the  face, 
which  is  black  in  the  Cayou  and  copper-coloured  in  the  Quata.  "The 
hair,"  says  M.  Cuvier,  "is  long,  and  of  a  harsh  silky  quality.  It  is 
rather  shorter  on  the  head  and  tail  than  on  the  rest  of  the  body, 
where  it  falls  backwards  in  the  ordinary  way,  but  on  the  head  it  is 
directed  forwards,  and  falls  over  the  face." 

4.  A.  Bclzebub  (Geoff.),  the  Marimonda,  has  the  top  of  the  head, 
the  back,  sides,  and  external  surface  of  the  extremities  black,  and  all 
the  under  parts,  the  cheeks,  throat,  breast,  belly,  inside  of  the  limbs, 
and  under  surface  of  the  tail  for  its  first  half,  white,  with  a  slight 
shade  of  yellow.  The  naked  parts  are  violet-black,  except  immediately 
about  the  eyes,  which  are  surrounded  hy  a  flesh-coloured  circle. 
This  species,  according  to  Humboldt,  replaces  the  common  Quata  in 
Spanish  Guyana,  where  it  is  extremely  common,  and  is  eaten  by  the 


335 


ATELES. 


ATELES. 


338 


Indians.  "It  is,"  says  this  celebrated  traveller,  "an  animal  very  slow 
in  its  movements,  and  of  a  gentle,  melancholy,  and  timid  character  ; 
if  it  occasionally  bites,  it  does  so  only  in  its  fits  of  terror.  The  Mari- 
mondas  unite  in  great  companies  and  form  the  most  grotesque  groups 


The  Marimonda  [Atclfs  Belzcbub). 


All  their  attitudes  announce  the  extremity  of  sloth.  I  have  frequently 
seen  them,  when  exposed  to  the  heat  of  a  tropical  sun,  throw  their 
heads  backwards,  turn  their  eyes  upwards,  bend  their  arms  over  their 
backs,  and  remain  motionle-s  in  this  extraordinary  position  for  many 
hours  together."  The  young  of  this  species  appear  to  have  the  upper 
parts  of  the  body  mixed  slightly  with  gray,  but  this  mixture  gradually 
disappears  as  it  grows  towards  maturity,  till  the  adult  animal  presents 
the  uniform  black  above  and  white  below,  as  already  described. 

5.  A.  mdanochcir,  Geoflf.,  with  the  native  Indian  name  of  which 
we  are  unacquainted,  is  also  a  distinct  species.  The  head,  members, 
and  tail  are  black  or  dark  brown  on  the  superior  surface  ;  the  internal 
face  of  the  arms  and  fore-arms  as  far  as  the  wrists,  and  of  the  thighs 
and  legs,  the  under  surface  of  the  tail,  the  throat,  breast,  belly,  and 
sides  of  the  hips,  are  white  or  silvery  gray ;  the  shoulders  are 
yellowish  gray,  and  the  remainder  of  the  upper  parts  of  the  body,  as 
well  as  the  whiskers,  are  pure  gray  ;  the  four  hands  and  the  naked 
part  of  the  tail  are  black,  as  are  also  the  face,  the  cheeks,  and  the  under 
half  of  the  nose;  but  round  the  mouth  and  eyes  the  fur  is  flesh- 
coloured.  The  hair  is  uniformly  of  a  silky  quality  :  that  on  the  black 
and  white  parts  is  of  the  same  colour  throughout,  but  on  the  gray 
parts  it  is  annulated  with  alternate  rings  of  black  and  white.  This 
species,  as  well  as  all  those  hitherto  described,  is  entirely  deprived 
of  the  fore  thumb,  and  does  not  even  exhibit  a  rudiment  of  that 
organ.  Only  a  single  individual  has  been  observed  alive  ;  its  manners 
are  the  same  as  those  of  the  Aides  in  general,  but  its  habitat  has  not 
been  definitely  determined. 

6.  A.  Arachnoides,  or  the  -Brown  Quata,  as  it  is  called  by  Baron 
Cuvier,  partakes  in  fact  very  much  of  the  characters  and  appearance 
of  the  common  Quata,  from  which  it  is  principally  distinguished  by 
its  uniform  reddish-brown  colour.  This  species  when  full  grown 
measures  rather  more  than  2  feet  in  length  ;  the  tail  is  about  2  inches 
longer  than  the  body  ;  the  fore  legs  are  1  foot  9  inches  long,  the  hind 
legs  1  foot  8  inches,  and  the  hands  6  inches.  The  hair  is  short,  fine, 
and  soft,  and  that  of  the  forehead  is  directed  backwards,  contrary  to 
what  is  usually  observed  in  the  other  Ateles ;  the  back  and  upper 
parts  of  the  body  are,  generally  speaking,  well  covered  with  hair,  but 
the  breast,  belly,  and  groins  are  nearly  naked,  or  at  least  sparingly 
covered  with  scattered  hairs,  of  a  longer  and  coarser  quality  than 
those  on  other  parts  ;  the  root  of  the  tail  is  rather  thick  and  bushy, 
but  it  is  gradually  attenuated  towards  the  point,  and  for  the  last  ten 
inches  naked  underneath.  The  general  colour  is  uniform  chestnut- 
brown,  the  first  of  these  colours  becoming  clearer  and  more  intense 
upon  the  head,  and  more  especially  round  the  eyes  ;  the  forehead  is 
bordered  by  a  circle  of  stiff  coarse  black  hairs,  beneath  which  a 
semicircle  of  light  silvery  gray  passes  over  the  eyes  in  the  form  of 
brows,  and  becomes  gradually  more  and  more  obscure,  till  it  is  finally 
lost  in  the  uniform  reddish-brown  of  the  temples.  The  face  is  naked 
and  flesh-coloured,  the  under  parts  of  the  body  of  a  silvery  gray 
slightly  tinged  with  yellow,  with  the  exception  of  the  abdomen,  which, 
as  well  as  the  inner  surface  of  the  thighs,  and  the  naked  stripe 

.aderneath  the  tail,  are  of  a  bright  red  colour.  The  manners  and 
nabits  of  this  species  are  unknown  in  its  native  forests.  Those  which 
have  been  observed  in  a  state  of  confinement  exhibited  all  the 
gentleness  and  listless  apathy  of  character  which  distinguish  the  Ateles 
from  the  common  monkeys  of  South  America,  as  eminently  as  they 
Jo  the  Gibbons  of  the  Indian  isles  from  the  other  Quadrumanes  of  the 


Old  World.  Except  in  the  total  want  of  the  thumb  on  the  anterior 
extremities,  the  A.  Arachnoides  approaches  very  nearly  to  the  following 
species,  and  appears  indeed  to  be  intermediate  between  it  and  the 
common  Quata. 

7.  A.  hypoxanthus  (Kuhl),  the  Mono,  or  Miriki,  inhabits  the  forests 
in  the  interior  of  Brazil,  and,  as  has  just  been  observed,  approaches 


The  Mono  (Ateles  hypoxanthus). 


very  nearly  to  the  A,  Arachnoides,  as  well  in  the  colour  of  its  fur  as 
in  the  general  form  and  proportions  of  its  body  and  members ; 
but  it  is  readily  distinguished  from  that  species  as  well  as  from  all  the 
other  A  teles  hitherto  described,  by  the  presence  of  a  small  rudimentary 
thumb  on  the  fore  hands.  The  face  also  is  more  uniformly  covered 
with  hair  than  in  the  generality  of  the  other  species,  being  naked  only 
about  the  region  of  the  eyes  ;  the  hairs  which  compose  the  eyebrows 
are  long,  black,  and  directed  upwards  :  the  cheeks,  lips,  nose,  and  a 
narrow  line  descending  from  the  forehead,  are  covered  with  short  hairs 
of  a  pale  yellowish- white  colour ;  the  chin  also  is  furnished  with  short 
hair  of  the  same  colour  and  quality,  but  intermixed  with  thinly 
scattered  long  black  hairs,  forming  a  species  of  beard,  and  extending 
over  the  upper  lip  in  the  form  of  thin  moustaches.  The  ears  are 
small  and  nearly  concealed  by  the  hair  of  the  head,  which  though  not 
very  long  is  thickly  furnished,  and  of  a  pale  gray  colour  slightly 
tinged  with  yellow.  The  whole  body  and  members  are  of  a  uniform 
grayish-fawn  colour,  only  differing  in  the  greater  degree  of  intensity 
which  distinguishes  the  back  and  upper  parts  from  those  beneath,  and 
in  the  lighter  gray  tinge  which  predominates  on  the  extremities.  The 
backs  of  the  fingers  are  hairy  down  to  the  very  nails,  and  there  is  a 
rudiment  of  a  thumb  on  the  fore  hands,  covered  with  a  short 
compressed  nail. 

The  Mono  was  discovered  by  Prince  Maximilian  of  Neuwied,  during 
his  travels  in  Brazil.  It  is  the  largest  species  of  the  Quadrumanes 
which  inhabit  the  part  of  the  country  through  which  that  scientific 
traveller  passed,  and  though  sufficiently  common  in  particular  districts, 
appears  to  have  upon  the  whole  but  a  very  limited  geographical  range. 
Its  hide  is  said  to  be  more  impervious  to  moisture  than  any  other 
description  of  fur  known  in  that  part  of  the  world,  and  for  this 
reason  the  Brazilian  sportsmen  have  cases  of  the  skin  of  the  Mono 
made  to  protect  the  locks  of  their  guns  from  the  rain.  ■ 

8.  A.  siibpentadactylus  (Geoffroy),  the  Chameck,  the  last  species  of 
the  genus  distinctly  known  at  present,  resembles  the  Mono  in  having 
a  small  rudimentary  thumb  on  the  anterior  extremities,  but  it  is 
without  a  nail,  and  in  other  respects  the  two  animals  are  sufficiently 
distinguished  by  their  difference  of  colour  and  habitat.  The  Chameck 
indeed  approaches  more  nearly  in  external  form  and  appearance  to  the 
Quata  than  to  any  other  of  its  congeners,  being  furnished  with  a 
similar  coat  of  long  dense  hair,  of  an  intense  and  uniform  black 
colour  ;  but  it  may  be  readily  distinguished  from  that  species  by  the 
presence  of  the  rudimentary  thumb  on  the  anterior  members,  as  well 
as  by  its  size,  which  considerably  exceeds  that  of  the  Quata.  It  has  a 
protuberant  muzzle,  and  its  lips,  like  those  of  the  Quata,  are  capable 
of  prolongation  ;  the  forehead  is  high ;  the  face,  cheeks,  ears,  and  chin, 


ATHANAS. 


are  uaked  and  of  a  brown  colour,  with  a  few  long  black  hairs  thinly 
scattered  over  them ;  the  hair  of  the  head  is  long,  matted,  and 
directed  forwards  over  the  forehead,  that  of  the  body  and  members 
very  long  and  thick ;  the  fingers,  both  upon  the  anterior  and  posterior 
extremities,  are  long,  slender,  and  nearly  naked ;  the  tail  is  considerably 
longer  than  the  body,  very  thick  and  covered  at  the  base  with  close 
Bhaggy  hair,  but  attenuated  towards  the  point,  where  it  is  more 
sparingly  furnished  with  shorter  hair,  and  entirely  naked  underneath. 

This  species  inhabits  Guyana  and  some  of  the  neighbouring  provinces 
of  Brazil.  Von  Sack,  in  his  '  Voyage  to  Surinam,'  gives  the  following 
account  of  its  manners  under  the  name  of  Quata,  with  which  species 
its  general  appearance  probably  causes  it  to  be  frequently  confounded. 
"  The  Quata,"  says  this  author,  "  is  of  a  very  docile  disposition,  and 
capable  of  being  quite  domesticated.  I  have  seen  a  pair  of  ohem  at  a 
gentleman's  house  at  Paramaribo  which  were  left  quite  at  liberty. 
When  the  female  negroes  were  employed  at  their  needl  work,  they 
used  to  come  and  sit  amongst  them,  and  play  with  a  piece  of  paper, 
and  afterwards  go  out  to  gambol  upon  the  trees,  but  never  went  over 
to  the  neighbouring  gardens ;  and  they  knew  well  the  usual  hour  of 
dinner  at  their  master's,  when  they  would  come  to  the  galleiry,  look 
in  at  the  windows,  though  without  attempting  to  enter  into  the  room, 
being  aware  that  this  was  a  liberty  not  allowed  them ;  they  therefore 
patiently  waited  for  their  dinner  on  the  outside." 

ATHANAS  (Leach),  a  genus  of  the  Long-Tailed  Crustacea,  bearing 
much  resemblance  to  Lysmata  (Risso),  from  which  it  differs  in  having 
the  first  pair  of  feet  of  larger  size  than  the  rest,  while  the  second  pair 
of  Lysmata  are  the  largest.  It  is  small  in  size,  and  has  been  taken  on 
the  south  coast  of  England  and  on  the  shores  of  France. 

ATLANTA,  a  genus  of  the  Heteropodous  Mollusca  of  Lamarck, 
which  Cuvier  places  next  to  Carinaria.  The  animal  is  very  small, 
and  the  shell  very  delicate. 
Lamanon  thought  that  he 
had  discovered  in  one  of 
these  shells  the  original  of 
the  fossil  Ammonites,  or 
Cornua  Ammonis,  which 
however  must  have  be- 
longed to  the  class  of 
Cephalopodous  Mollusks, 
or  cuttle-like  animals. 
Atlanta  inhabits  the  Indian 
seas.  [Gasteropoda.] 

Leaueur  describes  another 
marine  genus,  Atlas,  which 
must  not  be  confounded 
with  the  above.  Atlas  has 
no  shell;  and  Cuvier  con-       Atlanta  Pcronii.  a,  natural  size, 

fesses  his  inability  to  class  it,  "so  confused,"  says  he,  "is  the  descrip- 
tion." De  Blainville  thinks  that  it  belongs  to  the  same  family  as 
Gasteroptera,  and  places  it  accordingly  under  Akera,  though  he  con- 
fesses that  it  is  not  entirely  known. 

ATLAS,  the  first  vertebra  of  the  neck,  so  named  because  it  sustains 
the  globe  of  the  head.  It  differs  in  several  important  circumstances 
from  all  the  other  vertebrae  that  enter  into  the  composition  of  the 
spinal  column,  because  it  has  distinct  and  peculiar  offices  to  perform. 
It  has  to  support  the  head,  and  to  allow  it  the  power  of  exercising  two 
different  kinds  of  motion,  namely,  a  motion  forwards  and  backwards, 
or  that  of  flexion  and  extension ;  and  a  rotatory  motion,  or  the  power 
of  describing  a  certain  portion  of  a  circle,  as  it  does  when  it  turns  from 
side  to  side.  These  motions  are  accomplished  by  the  peculiar  mode 
in  which  the  head  is  connected  to  the  atlas,  and  the  atlas  to  the 
second  vertebra  of  the  neck,  the  Vertebra  dentata,  or  Axis.  The  head 
is  so  united  with  the  atlas  as  to  form  a  perfect  hinge-joint,  that  is,  a 
joint  which  admits  of  flexion  and  extension,  or  a  motion  forwards  and 
backwards.  The  second  vertebra,  the  dentata,  forming  a  pivot  on 
which  the  atlas  turns,  and  therefore  called  axis,  is  united  with  the 
atlas  in  such  a  manner  as  to  constitute  a  perfect  rotation-joint,  or  a 
joint  which  admits  of  a  rotatory  motion.  The  head  being  firmly  con- 
nected with  the  atlas  and  carried  round  with  it  whenever  the  latter 
turns  upon  its  axis,  it  is  plain  that  by  the  combination  of  the  two 
joints,  namely,  the  hinge-joint  and  the  rotation-joint,  the  head  can  be 
moved  in  every  direction— forwards,  backwards,  and  from  side  to  side. 
In  the  construction  of  these  joints  such  is  the  perfection  of  the 
mechanism  that  these  combined  motions  are  attained  to  the  utmost 
extent,  and  are  performed  with  the  greatest  ease.  The  connection  of 
the  different  parts  with  each  other  forms  a  union  of  amazing 
strength  and  security,  and  at  the  same  time  certain  organs  of  extreme 
delicacy  and  of  vital  importance  are  effectually  guarded  from  injury. 
[Spinal  Column,  under  Skeleton.] 

A'TRIPLEX,  a  genus  of  plants  belonging  to  the  natural  order 
Chenopodiacece  and  the  tribe  Atriplicece.  It  has  monoecious  rarely 
perfect  flowers,  the  perigone  of  two  more  or  less  connected  parts,  two 
stigmas,  a  free  membranous  pericarp,  a  crustaceous  testa ;  the  seed  is 
vertical,  attached  by  a  lateral  hilum,  either  near  the  base  or  by  means 
of  an  elongated  funiculus  in  the  middle  of  the  side ;  the  radicle  basal ; 
the  stamens  five,  continuous.  Most  of  the  species  of  this  genus  are 
tasignificant  weeds,  and  are  sometimes  troublesome  pests  in  corn-fields. 
Babington,  in  his  '  Manual  of  British  Botany,'  enumerates  ten  species 
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as  inhabitants  of  Great  Britain.  The  most  common  forms  of  the  genus 
on  cultivated  lands  are  A.  angustifolia,  A.  erecta,  and  A.  patula.  Mr. 
Babington  has  described  a  new  species,  which  is  also  found  not 
uncommonly  in  the  United  Kingdom.  This  is  A.  deltoidea  (Babington)  : 
it  has  an  erect  stem  with  ascending  branches ;  opposite  leaves,  all 
hastate-triangular,  with  two  descending  lobes  unequally  dentate  or 
sinuate-dentate  ;  the  perigone  of  the  fruit  ovate-triangular,  dentate, 
tunicated  on  the  back,  rather  longer  than  the  fruit,  collected  into  a 
many-flowered,  branched,  denso  panicle ;  seeds  smooth,  shining. 
A.  rosea,  A.  laciniata,  A.  littoralis,  are  frequent  plants  on  the  sea-shorc. 
A.  p>rostrata  is  a  coast  plant,  but  is  rare  in  Great  Britain,  and  Babington 
suspects  that  it  may  be  a  maritime  form  of  A.  patula. 

A'TROPA,  a  genus  of  Dicotyledonous  Plants  bolonging  to  the 
natural  order  Solanacea,  and  consisting  for  the  most  part  of  poisonous 
species.  It  is  distinguished  from  other  genera  of  the  same  natural 
order  by  its  regular  bell-shaped  corolla,  its  5 -parted  permanent 
calyx,  which  never  acquires  a  bladdery  appearance,  and  by  its  succu- 
lent fruit. 

Atropa  Belladonna,  Deadly  Nightshade,  or  Dwale,  is  found  not 
unfrequently  in  thickets  and  hedges  in  this  country.    The  whole 


Deadly  Nightshade  (Atropa  Belladonna). 
1,  A  corolla  cut  open,  showing  the  position  of  the  stamens;  2,  the  calyx, 
with  the  pistil ;  3,  a  berry  cut  in  half  to  show  its  two  cells,  in  each  of  which 
arc  several  seeds. 

plant  is  of  a  lightish  green  colour,  except  the  flowers,  which  are  largo 
and  of  a  dingy  brownish  purple,  and  the  berries,  which  are  of  the 
rich  deep  black  of  black  cherries.  The  root  is  perennial,  the  stem 
grows  about  2  feet  high,  and  the  leaves  are  acute,  with  an  oblong 
figure,  tapering  to  each  end  The  flowers  are  bell-shaped,  larger  than 
those  of  the  harebell,  and  placed  singly  in  the  bosom  of  the  leaves. 
The  border  of  the  corolla  is  cut  into  5  equal  lobes  :  there  are  5  stamens, 
a  tapering  pistil  with  2  cells,  and  many  seeds  in  the  ovary,  a  long 
slender  style,  and  a  flattened  stigma  slightly  divided  into  two  lobes. 
The  odour  of  the  whole  plant  is  nauseous  and  oppressive,  as  if  to  warn 
us  of  its  venomous  nature.  It  is  in  the  leaves,  root,  and  berries  that 
the  poison  resides,  and  particularly  in  the  berries,  which  from  their 
resemblance  to  cherries  have  often  been  eaten  by  children  with  fatal 
consequences.  The  active  property  of  Belladonna,  though  most  com- 
monly remarked  in  the  fruit,  exists  also  in  the  leaves,  and  especially 
in  the  roots,  both  of  which  have  the  same  acrid  narcotic  property. 
They  have  nevertheless  been  frequently  employed  medicinally,  and 
extract  of  Belladonna  is  one  of  the  most  energetic  preparations  in  the 
modern  Materia  Medica. 

Atropa  Mandragora,  or  Mandrake,  is  another  species  still  more 
venomous  and  dangerous  than  the  last.  It  is  found  in  many  parts  of 
the  south  of  Europe,  particularly  in  the  Grecian  islands,  where  it  is 
common.  Its  root  is  a  large  dark-coloured  fleshy  mass,  often  divided 
into  two  or  throe  forks,  which  have  been  fancied  to  resemble  a  human 
body ;  this  circumstance,  and  its  well-known  poisonous  qualities,  gave 
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it  in  the  days  of  popular  ignorance  and  credulity  the  reputation  of 
Deing  endowed  with  animal  feelings  ;  the  roots  were  said  to  shriek 
when  torn  from  the  earth,  and  it  was  accounted  dangerous  to  disturb 
them. 


Mandrake  {Alropa  Mandragora). 


This  remarkable  plant  has  no  apparent  stem,  but  its  long  hairy 
eharp-pointed  leaves  rise  from  the  surface  of  the  ground,  and  form  a 
deep  green  tuft,  from  the  midst  of  which  the  flowers  rise  on  slender 
stalks  about  two  inches  long.  Their  corolla  is  of  a  whitish  oolour, 
stained  with  veins  of  dingy  purple  ;  the  fruit  is  pale  orange-coloured, 
and  about  as  large  as  a  sparrow's  egg.  The  smell  of  the  wholo 
plant  is  very  fetid. 

Atropa  physaluidcs,  a  plant  called  Alkekengi  in  gardens,  where  it 
is  often  cultivated  as  a  hardy  annual,  belongs  now  to  the  genus 
Nicandra. 

A'TRYPA  (Dalman),  a  subdivision  of  the  great  genus  Terebratula, 
chiefly  (if  not  entirely)  confined  to  a  fossil  state,  and  to  the  Palaiozoic 
Strata.  Many  of  the  Spirifcnc  of  Sovverby  (as  »S'.  glabra,  S.  fimbriata) 
and  some  of  the  Tcrebratulce  of  the  same  author  (as  T.  pugnus),  have 
been  referred  to  this  genus.    T.  psittacea  is  the  recent  analogue. 

ATTALEA.,  a  genus  of  Palms,  found  chiefly  in  the  tropical  parts 
of  America,  where  it  occupies  the  richest  soil  and  the  hottest  forests, 
rarely  ascending  the  sides  of  mountains,  or  spreading  from  the  woods 
into  the  open  country.  It  extends,  according  to  Von  Martius,  as  far 
south  as  the  tropic  of  Capricorn.  It  belongs  to  the  same  division  of 
the  natural  order  Palmacew  as  the  cocoa-nut,  from  which  as  well  as 
from  all  its  immediate  allies,  except  Areng  [Areng],  it  is  distinguished 
by  its  nut  containing  three  cells  and  three  seeds.  It  is  described  by 
Von  Martius  as  consisting  of  lofty  or  middle-sized  or  even  occasionally 
stemless  species,  with  a  thickish  trunk,  the  wood  of  which  is  soft  and 
of  a  reddish-brown  colour ;  it  is  irregularly  marked  externally  with 
scars,  and  is  terminated  by  large  pinnated  leaves,  the  stalks  of  which 
are  broad,  and  the  segments  smoothish,  rather  thick,  plaited,  and 
neat-looking.  The  bunches  of  fruit  are  simply  branched,  but  are 
often  of  a  vast  size,  and  hang  down  from  the  bosoms  of  the 
leaves,  covered  with  brownish  nuts,  the  seeds  of  which  are  eatable. 
Several  species  are  known,  of  which  the  most  remarkable  are  the  two 
following  : — 

Attalea  funifera,  called  by  the  natives  Piacaba,  is  found  in  the 
native  forests  of  the  maritime  provinces  of  Brazil,  where  it  is  one  of  the 
most  raluable  gifts  which  the  bountiful  hand  of  nature  has  conferred 
on  man.  The  best  cordage  in  South  America  for  naval  purposes  is 
manufactured  from  the  fibres  of  the  leaf-stalks  and  other  parts ;  such 
ropes  are  of  great  strength,  and  are  extremely  durable  in  salt  water  : 
no  other  cables  are  employed  in  a  great  part  of  the  Brazilian  navy. 
This  species  does  not  grow  moro  than  from  20  to  30  feet  high ;  its 
nuts,  which  are  about  as  large  aa  an  ostrich's  egg,  have  a  hard  shell 
like  that  of  the  cocoa-nut. 

Attalea  compta,  another  species,  is  equally  useful,  but  for  different 
purposes.  This  plant,  the  Pindova  of  the  old  writers  on  Brazil,  and 
the  Indaja  of  the  modern  Portuguese,  forms  delightful  groves  in  the 
interior  of  the  country,  growing  from  20  to  50  feet  clear  of  its  branch- 
like leaves  ;  the  latter  are  from  15  to  20  feet  long,  and  about  3  feet  wide. 
The  fruit  is  the  size  of  a  goose's  egg,  and  contains  an  eatable  kernel, 


of  which  the  negroes  are  fond.  Its  leaves  form  an  excellent  thatch, 
and  are  woven  into  hats  mats,  and  baskets. 


Attuh-a  compta. 


Atya  scabra. 


"It  forms,"  says  Leach,  "a  peculiar  subdivision  of  the  Shrimp 
Family,  and  one  species  only  is  known." 


Attalea  speciosa  is  the  plant  which,  in  ohe  provinces  of  MaranhaO 
and  Para,  furnishes  the  nuts  which  the  Brazilians  burn  for  the  purpose 
of  smoking  the  juice  of  Siphonia  elastica,  or  Indian  Rubber,  until  it 
becomes  black. 

A'TYA,  a  genus  of  Crustaceous  Animals,  thus  characterised  by 
Leach  : — 

Antenna?,  interior,  furnished  with  two  bristles,  inserted  in  the  same 
horizontal  line ;  exterior,  inserted  below  the  interior,  about  the  length 
of  the  body,  furnished  at  the  base  with  a  great  scale  which  is 
unidentate,  or  one-toothed,  externally. 

Pedipalpi  external,  the  last  joint  shortest ;  flagrum  elongated. 

Feet :  the  two  anterior  pairs'  equal,  penultimate  joint  shortest;  last 
joint  divided ;  lacinia)  equal,  furnished  at  the  apex  with  long  cilia  ; 
third  pair  large,  unequal,  furnished  with  a  very  short  nail ;  two 
posterior  pairs  furnished  with  a  moderate-sized  nail. 

Tail,  with  the  exterior  lamella  bipartite. 


ATYLUS. 


AUGITE. 


Atylus  carinatus- 


A'TYLUS,  a  genus  of  Crustaceous  Animals,  thus  characterised  by 
Leach : — 

Antennoe  composed  of  four  joints,  the  last  of  which  is  formed  of 
several  minute  articulations  :  upper  ones  rather  shortest,  with  the 
second  joint  longer  than  the 
third  ;  under  ones  with  the 
second  joint  rather  shorter 
than  the  third. 

Eyes  slightly  prominent, 
inserted  on  a  process  be- 
tween the  upper  and  lower 
antenna). 

Legs  fourteen;  first  and 
second  pair  furnished  with 
a  small  compressed  hand, 
which  has  a  moveable  thumb ;  the  other  pairs  having  only  a  simple 
claw. 

Tail,  on  each  side,  with  a  triple  series  of  double  styles ;  upper  part 
on  each  side  armed  with  a  small  spine  or  style. 

Body  (including  the  head)  composed  of  twelve  joints.  Example — 
Atylus  carinatus  (Oammarus  carinatus,  Fabr.). 

AUCHE'NIA,  a  genus  of  Ruminating  Mammalia.  [Llama.] 

AU'CUBA,  a  genus  of  plants  belonging  to  the  natural  order 
Comaccw.  Only  one  species  is  known.  It  is  a  Japanese  plant,  com- 
monly cultivated  in  the  gardens  of  this  country  as  a  hardy  evergreen 
shrub,  remarkable  for  its  shining  pale-green  leaves  mottled  with 
yellow,  hence  sometimes  called  Variegated  Laurel.  It  is  described  by 
Thunberg  as  growing  to  the  height  of  a  man  or  higher,  and  as  com- 
mon in  various  places  in  Japan,  both  wild  and  cultivated.  Its  fruit, 
which  it  bears  in  March,  is  a  red  berry,  about  the  size  of  that  of  a 
laurel,  and  containing  a  single  stone,  with  a  bitter  nauseous  kernel. 
This  plant  is  dioecious,  and  in  this  country  we  have  only  the  pistilli- 
ferous  flowers.  The  plant,  however,  which  is  cultivated  in  this  country 
is  only  a  variety  :  in  its  natural  state  it  is  said  to  have  brownish-green 
leaves  without  any  blotches. 

AUGITE.  The  minerals  to  which  this  name  has  been  applied 
present  us  with  some  of  the  most  interesting  and  at  the  same  time 
most  difficult  investigations  that  can  fall  under  the  notice  of  the  mine- 
ralogist and  chemist,  and  have  frequently  occupied  the  attention  of 
the  most  eminent  men  in  both  sciences.  Nor  are  these  bodies 
unworthy  of  such  attention  ;  for  not  only  would  a  thorough  knowledge 
of  their  constitution,  and  the  relation  which  they  bear  to  other  mine- 
rals, particularly  to  the  genus  Hornblende,  tend  much  to  the  perfection 
of  the  mineralogical  system  ;  but,  owing  to  their  frequent  occurrence 
in  nature,  and  from  their  forming  one  of  the  principal  ingredients  in 
many  porphyritic  and  trap  rocks,  such  as  the  Syenite,  Diallage,  and 
Schorl-Rocks,  Greenstone,  &c,  they  form  a  class  of  bodies  of  the 
highest  importance  to  the  geologist.  A  due  regard  to  the  circum- 
stances which  are  favourable  to  the  formation  of  one  or  other  of  the 
species,  to  the  exclusion  of  the  rest,  would  be  likely  to  afford  a  safe 
guide  in  many  geological  inquiries  into  the  character  and  formation 
of  rocks  of  igneous  origin.  Werner  was  the  first  to  divide  a  large 
class  of  minerals  occurring  commonly  in  basalt,  lavas,  and  other 
vulcanic  rocks,  into  two  species,  to  which  he  applied  the  names  of 
A  ugite  and  Hornblende.  This  division  was  founded  on  the  difference 
existing  between  the  crystallised  forms  and  structure,  which,  according 
to  the  experience  up  to  that  time,  were  never  associated  with  each 


Avgite,  or  Pyroxene. 
Fig.  1. 


Hornblende,  or  Amphibole. 
Fig.  2. 
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By  -,  — ,  is  meant  the  edge  formed  by  the  intersection  of  the  faces  3  and  s, 
s  M  M  and  M,  &c. 

other.  The  same  division  was  shortly  after  adopted  by  Haiiy,  who 
applied  to  them  the  names  of  Pyroxene  and  Amphibole,  and  gave  the 


measurements,  determining  the  oblique  rhombic  prisms,  with  theit 
most  general  modifications  characteristic  of  either  species,  which 
however  we  have  modified  by  the  later  measurements  of  Rose, 
Mitscherlich,  and  Kupffer. 

Professor  Mohs,  however,  together  with  Professor  Jameson  of 
Edinburgh,  has  used  the  term  Augite  to  denote  the  eighth  genus  of 
their  respective  systems,  which  consists  of  the  four  species  designated 
as  follows : — 

First  species.  The  Oblique-Edged  Augite,  corresponding  with  the 
Avgite  of  Werner,  and  Pyroxene  of  Haiiy. 

Second  species.  The  Straight-Edged  Avgite,  corresponding  to 
Hornblende  and  Amphibole. 

Third  species.  Prismatoidal  Avgite,  containing  as  sub-species  the 
minerals  Epidote  or  Zoisite.  . 

Fourth  species.  Prismatic  Avgite ;  Tabular  Spar  or  Wollastonitc. 
Berzelius,  on  the  contrary,  viewing  the  subject  in  a  chemical  point 
of  view,  has  been  induced  to  use  the  term  Augite  or  Pyroxene,  Horn- 
blende or  Amphibole,  in  the  same  signification  as  employed  by  Werner 
and  Haiiy.  According  to  him,  the  Augites  are  composed  of  one  equi- 
valent of  the  bisilicate  of  lime  united  with  one  equivalent  of  the 
bisilicate  of  magnesia. 

There  are  several  varieties  of  this  genus  formed  by  the  removal  of 
the  magnesia  or  lime,  which  are  replaced  either  by  one  or  both  of  the 
isomorphous  substances — the  protoxide  of  iron,  and  protoxide  of 
manganese.    Of  these  the  following  are  the  principal : — 

1.  Diopside,  which  may  be  considered  as  the  type  of  the  Augite 
Genus,  is  readily  recognised  by  the  form  of  its  crystal  given  in  fig.  1, 
and  by  the  direction  of  its  four  cleavage  planes,  the  most  perfect 
corresponding  with  the  faces  M,  those  in  the  direction  of  r  and  I  being 
less  easily  obtained ;  and  by  its  pale-green  or  grayish-white  colour, 
and  vitreous  lustre.  Its  hardness  is  5'5,  and  its  specific  gravity  is 
3"299.  Alone  before  the  blowpipe  it  melts  into  a  colourless  semi- 
transparent  glass ;  with  borax,  very  readily  into  a  transparent  glass. 
It  consists  chiefly  of  silica,  lime,  and  magnesia,  as  will  be  seen  by  the 
following  analysis  of  a  variety  from  Tammare  by  Bonsdorff : 


Silica 
Lime 
Magnesia 


54-83 
24-76 
18-55 


Protoxide  of  Iron 
Alumina  . 
Loss  by  heating 


0-99 
0-28 
0-32 


99-73 

Several  varieties,  little  differing  from  the  above,  are  called  Backaliie 
and  Fassaite,  names  indicative  of  their  locality. 

2.  Hcdcnbcrgite  consists  chiefly  of  silica,  lime,  and  protoxide  of  iron, 
as  may  be  seen  by  the  following  analysis  by  G.  Rose  of  a  variety  from 
Lunaberg  : — 

Silica  49"01 

Lime  20-87 

Protoxide  of  Iron  26-08 

Protoxide  of  Manganese  with  Magnesia  .       .    .  2-98 

98-94 

It  is  of  a  dark-green  colour,  sometimes  nearly  black. 

3.  Sahlite,  those  varieties  in  which  the  magnesia  is  only  in  part 
replaced  by  protoxide  of  iron,  and  which  may  be  regarded  as  consist- 
ing of  one  equivalent  of  Hedenbergite  united  with  two  of  Diopside. 
A  variety  is  called  Malakolith.  ('Anwendung  der  Lothrohrs,'  by 
Berzelius.) 

4.  Diallage.  The  difference  in  the  analysis  by  Kohler  of  two  speci- 
mens, the  first  from  Tuscany,  the  second  from  Ulthenthal  in  the 
Tyrol,  were  as  follows  : — 

Silica   53-20  56-81 

Lime   19-08  219 

Magnesia  14-91  29'67 

Protoxide  of  Iron  .  .  .  .  8-67  8'46 
Protoxide  of  Manganese       .       .      0.38  061 

Alumina  2'47  207 

Water   1  77  0"21 


100-48  100-02 

This  variety  is  characterised  by  its  mother-of-pearl  lustre,  and  by 
its  possessing  the  most  perfect  cleavage  in  the  direction  of  the  diagonal 
of  the  prism.  It  is  seldom  found  in  perfect  crystals.  Its  most  general 
colour  is  a  bronze  yellow. 

5.  Hypcrsthcnc,  which  is  vei-y  similar  in  its  general  appearances  and 
characters  to  Diallage,  is  a  bisilicate  of  iron  and  magnesia.  Both  of 
the  last-mentioned  varieties  may  be  distinguished  from  the  former,  as 
well  as  from  each  other,  by  means  of  the  blowpipe,  and  by  attending 
to  the  following  characters  as  stated  by  Berzelius  : — 

Diallage  alone  in  a  matrass  decrepitates,  becomes  of  a  lighter  colour, 
and  gives  off  a  little  water. 

On  charcoal  it  is  with  difficulty  melted  on  the  edges  into  a  gray 
scoria. 

With  borax  it  is  with  difficulty  fused  into  a  clear  glass,  somewhat 
coloured  by  the  protoxide  of  iron. 

It  is  decomposed  by  the  phosphate  of  soda  and  ammonia,  with  the 
development  of  the  silica. 

Hypersthene,  on  the  contrary,  when  heated  alone  in  the  matrass, 
decrepitates  slightly,  gives  out  a  little  water,  but  does  not  change  itfl 
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appearance ;  while  on  charcoal  it  readily  forms  a  green  opaque  glass, 
as  is  also  the  case  when  heated  with  borax. 

The  salt  of  phosphorus  does  not  apparently  decompose  it,  but  the 
mineral  at  first  becomes  rounded  on  the  edges,  and  may  at  length  be 
entirely  fused 

The  structure  also  deserves  particular  attention,  the  cleavage-planes 
in  Hypersthene  being  perfect,  both  in  the  direction  of  the  faces  r 
and  M,  the  latter  of  which  are  obtained  in  DiaUage  with  very  great 
difficulty. 

We  have  now  described  the  various  species  generally  considered  as 
Comprehended  within  the  genus  Augite  or  Pyroxene  ;  but  Professor 
Gustave  Rose  has  endeavoured  to  prove  the  necessity  of  uniting  A  vgite 
and  Hornblende  (Pyroxene  and  Amphibolc)  into  one  genus.  His  argu- 
ments for  this  union  are  the  following  : — He  first  shows  that  the  two 
prisms  of  Augite  and  Hornblende,  however  different  in  appearance, 
admit  of  being  derived  the  one  from  the  other,  according  to  the  laws 
observed  to  connect  the  crystallographic  forms  of  varieties  of  the  same 

genus  in  other 
minerals.  To  show 
this,  let  the  accom- 
panying parallelo- 
gram, whose  semi- 
diagonals  are  a  and 
b,  represent  the 
horizontal  section 
of  the  prism  of 
Augite;  since  the 
whole  angle  of  this 
prism  at  A  is  87°  6', 
b  is  the  tangent  of 
an  angle  of  43°  33' ; 
if  this  tangent  be  doubled,  the  corresponding  angle  will  be  found  to 
be  62°  15'  25",  the  double  giving  124"  30'  50  ',  an  angle  agreeing  most 
closely  with  124°  31',  the  angle  obtained  by  Mitscherlich  in  a  species 
of  Hornblende  when  measured  by  Wollaston's  reflecting  goniometer. 
The  larger  parallelogram,  therefore,  formed  by  doubling  the' diagonal  b, 
is  the  horizontal  section  of  the  prism  of  Hornblende. 

A  similar  relation  is  also  approximately  true  for  the  inclination  of 
the  faces  s  in  Augite  and  r  in  Hornblende  ;  for  if  the  angle  120°  57'  of 
Augite  be  halved,  and  its  tangent  doubled,  the  corresponding  angle  is 
74"  11'  21",  and  by  doubling  this  we  obtain  148°  22'  42",  not  much 
differing  from  148°  25',  as  found  between  r  in  Hornblende  of  Vesuvius 
by  Rose. 

His  argument  drawn  from  the  chemical  constitution  of  these 
minerals  is  by  no  means  so  satisfactory;  for  though  in  Hornblende  we 
find  a  series  of  bisilicates  of  the  same  bases,  and  as  it  were  running 
parallel  with  those  already  described  as  Augites,  the  circumstance 
observed  by  Bonsdorff,  that  all  the  varieties  of  Hornblende  contain 
fluorine,  while  Gustave  Rose  has  been  unable  to  detect  that  element 
in  Augite,  weakens  the  connection  between  these  minerals,  and  renders 
the  determination  of  what  part  the  fluorine  acts  in  their  constitution 
a  most  desirable  object.  Our  ignorance  on  this  point,  however,  and 
the  difficulty  of  determining  what  is  the  action  of  the  alumina,  which 
occurs  in  considerable  quantity  in  some  Hornblendes,  prevent  us  from 
forming  any  opinion  from  the  results  of  chemical  analysis. 

The  observations  of  Rose,  however,  on  the  Greenstone  of  the 
UraliaJi  Mountains,  tend  to  prove  the  existence  of  that  connection 
between  the  forms  of  Augite  and  Hornblende  which  is  essential  to 
their  constituting  one  genus,  in  a  more  satisfactoiy  manner  than  any 
remark  hitherto  made.  He  discovered  in  a  soft  grayish  Greenstone, 
near  the  village  of  Mostowaja,  which  is  situated  north  of  Katharinen- 
Durg,  and  on  the  road  to  Newiansk,  and  also  at  the  gold-washings  of 
Cavellinski,  near  Miask,  in  a  Greenstone  somewhat  harder  and  darker 
than  the  former,  imbedded  crystals,  having  the  form  of  Augite,  but 
not  its  cleavage  planes,  these  last  being  found  to  coincide  with  those 
of  Hornblende.  This  mineral  was  therefore  either  Hornblende  in  the 
form  of  Augite,  or  Augite  with  the  cleavage  planes  of  Hornblende. 

At  the  village  of  Muldakajewsk,  near  Miask,  he  discovered  still 
more  interesting  crystals  embedded  in  a  Greenstone  similar  to  that 
last  described.  They  were  abundant,  and  possessed  the  form  of  Augite  : 
the  smaller  crystals  had  cleavage-planes  parallel  to  the  sides  of  the 
prism  of  Hornblende,  and  were  similar  in  their  appearance  and  colour 
to  those  obtained  from  Cavellinski.  The  larger  crystals,  however, 
possessed  a  kernel  of  a  grass-green  colour,  and  of  a  lighter  tint  and 
greater  lustre  than  the  exterior.  This  kernel  differed  from  the  darker 
exterior  portion  of  the  crystal,  the  latter  giving  the  cleavage  of 
Hornblende,  while  the  former  presented  those  of  Augite,  with  faces 
sufficiently  bright  and  perfect  to  admit  of  measurement  by  the  reflect- 
ing goniometer. 

The  observations  of  Mitscherlich  and  Berthier  on  the  formation  of 
Augite  as  an  artificial  product,  are  so  interesting  in  themselves  and 
throw  so  much  light  on  the  nature  of  Augite  in  general,  and  on  those 
crystals  we  have  just  described,  for  which  Rose  proposes  the  name  of 
Uralite,  thatiwe  cannot  omit  to  notice  them  in  this  place.  Mitscher- 
lich has  observed  that  at  many  foundries  in  Sweden  and  Germany  the 
scoria;  possessed  the  form,  structure,  andchemical  composition  of  certain 
minerals  found  in  nature.  From  this  source  he  has  obtained  upwards 
of  forty  varieties ;  and  among  these  specimens  possessing  the  form 


and  structure  of  Augite  are  frequently  found,  whereas  Hornblende  has 
never  been  discovered.  Guided  by  these  observations,  a  mixture  of 
silica,  lime,  and  magnesia,  in  the  proportion  indicated  by  the  formula 
of  Diopside,  given  below,  was  submitted  to  fusion  in  the  porcelain-ovens 
of  Sevres,  near  Paris.  On  examination,  the  mass  was  found  to  have 
been  completely  fused :  it  possessed  cleavage-planes  corresponding 
with  those  of  Augite,  and  a  hollow  formed  in  the  centre  from  the  con- 
traction in  cooling  contained  crystals  of  the  form  of  fig.  1.  By  these 
processes  they  failed  in  obtaining  crystals  either  of  the  form  or  struc- 
ture of  Hornblende. 

Professor  G.  Rose,  in  accounting  for  this  production  of  Augite  to 
the  exclusion  of  Hornblende,  was  led  to  consider  that  it  was  not  the 
absence  of  the  fluorine,  or  any  error  in  the  proportion  of  the  elements, 
which  prevented  the  production  of  Hornblende,  but  that  it  was  the 
effect  of  the  rapid  cooling.  This  he  fully  confirmed  by  the  following 
experiments  : — A  light-green  variety  of  Hornblende,  the  Strahlstein  of 
the  Germans,  from  Zillerthal  in  the  Tyrol,  was  submitted  in  a  plati- 
num crucible  to  the  heat  of  a  porcelain  oven.  It  was  completely 
fused,  and  in  cooling  had  formed  fibrous  tufts  of  dark  crystals,  which 
however  admitted  of  measurement  by  Wollaston's  goniometer,  when 
the  angles  were  found  to  correspond  with  those  of  Augite.  A  specimen 
of  Diopside,  of  the  same  locality,  was  also  fused  ;  it  cooled  into  a  dark 
mass,  but  regained  its  former  structure. 

We  may  therefore  consider  it  to  be  demonstrated  that  ./Iw^iVe  is 
formed  whenever  the  process  of  cooling,  and  consequently  of  crystal- 
lisation, is  rapid;  and  Hornblende,  when  it  is  conducted  more  slowly. 
Many  circumstances  confirm  this  view  :  the  Uralites  of  Rose  appear 
to  be  its  natural  consequence  ;  for  as  by  the  laws  of  caloric  we  know 
that  the  quantity  of  heat  lost  during  equal  portions  of  time  varies 
with  the  temperature,  the  exterior  portions  of  the  crystal  from  this 
cause  alone  must  have  crystallised  under  a  more  gradual  loss  of  heat 
than  the  interior,  while  at  the  same  time  the  temperature  would  be 
maintained  by  the  specific  heat  given  out  by  the  parts  first  consolidated. 
The  general  localities  of  Augite  and  Hornblende,  and  the  minerals  with 
which  they  are  found  associated,  afford  another  argument  in  favour 
of  this  supposition ;  for  Hornblende  is  usually  met  with  in  Syenite, 
Trachyte,  and  Lava,  accompanied  by  Quartz,  Felspar,  Albite,  &c, — 
minerals  which  decidedly  require  a  slow  process  of  cooling  for  their 
formation ;  on  the  contrary,  Augite  occurs  in  Basalt  and  Lava  with 
Olivine,  which  Mitscherlich  has  recognised  in  the  scoria?  of  various 
foundries,  and  which  is  therefore  formed  by  a  process  of  rapid  cooling. 
We  are  thus  able  to  account  for  H.  von  Buch's  remark  in  his  observa- 
tions on  volcanoes,  that  those  Lavas  which  contain  Felspar  have 
Hornblende,  but  no  Augite. 

Induced  by  these  circumstances  Rose,  in  a  tabular  view  of  the 
minerals  which  he  has  added  to  his  '  Elements  of  Crystallography,' 
published  at  Berlin  in  1833,  has  united  into  one  genus  the  following 
species. 

1.  Diopside   .    .    .    .  Ca  Si2  +  Mg  Si2. 


2.  Sahlite  Ca  Si-  + 


3.  Ilcdenbergite ,.    .    .  Ca  Si2  +  Fe  Si2. 


4.  Basaltic  Augite 

5.  Rotlibraunstemen 


.  Ca,  Mg,  Fe,  Al,  Si. 
.  Mn  Si2. 


}si2 


0.  Acmite  3  Na  Si3  +  2  Fe  Si6. 

Ca" 

7.  DiaUage    .    .    .    .  Mg  Si2  +  ^ 

8.  Bronzite  Mg  Si2. 

9.  Hypersthene  .    .    .  Mg  Si2  +  Fe  Si2. 

10.  Uralite  

11.  Tremolitc  .   .    .   .  Ca  Si3  +  3  Mg  Si2. 

12.  AntophjlWe .    .    .  .  Fe  Si3  +  9  Mg  Si2. 

13.  Strahlstein  .    .    .    .  Ca,  Mg,  Fe,  Al,  Si. 

14.  Basaltic  Hornblende  Ca,  Mg,  Fe,  Al,  Si. 

AUK,  the  common  name  for  certain  sea-birds  of  the  family  Alcadw, 
including  species  of  the  sub-genera  Alca,  Fratercula,  Mergulus,  and 
Phalcris. 

Alca,  [Alca.] 

The  true  Auks,  though  they  are  strictly  oceanic  birds,  scarcely  ever 
leaving  the  water  except  for  the  purposes  of  reproduction,  will  some- 
times proceed  swiftly  though  awkwardly  on  foot  when  pursued  on 
land.  They  breed  in  large  companies,  in  caverns  and  rocky  cliffs, 
laying  only  one  disproportionately  large  egg.  Their  food,  which  they 
obtain  by  diving  (an  operation  in  which  they  are  materially  assisted 
by  their  wings  as  well  as  by  their  feet),  consists  of  small  fishes, 
crustaceans,  and  other  marine  animals.  The  young  are  said  to  be  fed 
from  the  crops  of  their  parents,  not  only  before  they  are  able  to  leave 
the  place  of  their  birth,  but  also  for  some  time  afterwards. 

The  genus  Alca,  as  it  is  reduced  by  modern  ornithologists,  includes 
but  two  species.  The  first  of  these,  the  Great  Auk  (Alca  impennis, 
Linnaius),  is  remarkable  for  the  imperfect  development  of  its  wings. 
It  seldom  leaves  the  Arctic  Circle  and  the  regions  bordering  on  it,  and 


AUK. 


is  a  rare  visitant  to  the  British  Isles.  Dr.  Fleming  however  gives  an 
account  of  one  taken  alive  at  St.  Kilda,  where  they  are  sometimes 
known  to  breed,  which,  even  with  a  long  and  heavy  cord  tied  to  its 


(jrrat  Auk  [Alia,  impeniri*). 


leg,  swam  under  water  with  extraordinary  speed.  The  power  of 
the  apparently  useless  wings  as  organs  of  progression  was  still  more 
strongly  shown  in  the  Great  Auk  chased  ineffectually  by  Mr.  Bullock 
during  his  tour  to  the  Northern  Isles ;  for  the  four  oars  of  the  bird 
are  said  to  have  left  the  six-oared  boat  of  his  pursuers  far  behind. 
According  to  the  same  authority,  only  a  single  pair  had  been  known 
to  breed  in  Papa  Westra  for  several  years.  Newfoundland  is  recorded 
as  one  of  their  breeding  places,  and  Pennant  relates  that  the  Esqui- 
maux who  frequented  the  island  made  clothing  of  their  skins.  In  the 
ocean  that  washes  the  Faroe  Isles,  Iceland,  and  Greenland,  where 
they  dwell  in  great  numbers,  they  may  be  frequently  seen  on  the 
floating  ice  ;  but  Pennant  says  that  they  are  observed  never  to  wander 
beyond  soundings,  and  that  seamen  direct  their  measures  according 
to  their  appearance. 

The  food  of  the  Great  Auk  consists  principally  of  fish ;  and  the 
Lump-Fish  (Cyclopterus  lumpus)  is  said  to  be  its  favourite  morsel. 

The  length  of  the  bird  is  somewhat  under  three  feet.  The  winter 
plumage,  which  begins  to  appear  in  autumn,  leaves  the  cheeks,  throat, 
fore  part  and  sides  of  the  neck  white.  In  spring  the  summer-change 
begins  to  take  place,  and  confines  the  white  on  the  head  to  a  large 
patch,  which  extends  in  front  and  around  the  eyes ;  the  rest  of  the 
head,  the  neck,  and  upper  plumage  is  of  a  deep  black.  There  is  a 
specimen  of  the  bird  in  its  summer  dress  in  the  British  Museum.  The 
Great  Auk  breeds  in  June  and  July,  laying  one  egg,  about  the  size  of 
a  swan's,  of  a  whitish-yellow,  marked  with  numerous  lines  and  spots 
of  black,  which  have  been  supposed  to  bear  some  resemblance  to 
Chinese  characters. 

In  the  Black-Billed  Auk,  Razor-Bill,  or  Murre  (Alca  torda,  Linnaeus), 
the  development  of  the  wings  is  carried  to  the  usual  extent  necessary  for 
the  purposes  of  flight,  though  the  bird  uses  them  with  great  effect  as 
oars  when  swimming  under  water. 

The  northern  hemisphere,  where  they  are  widely  diffused,  is  the 
region  allotted  to  these  birds  ;  but  it  is  in  the  higher  latitudes  that 
they  swarm.  In  England,  the  Needles  and  other  adjacent  precipitous 
cliffs  have  a  fair  share  of  them  ;  and  here,  as  in  other  places,  the 
'  dreadful  trade '  of  taking  their  eggs,  which  are  esteemed  a  delicacy  for 
salads  especially,  is  carried  on.  In  Ray's  ed.  of  Willughby  the  habits 
of  the  Razor-Bill  are  thus  described : — "  It  lays,  sits,  and  breeds  up 
its  young  on  the  ledges  of  the  craggy  cliffs  and  steep  rocks  by  the 
sea-shores  that  are  broken  and  divided  into  many  as  it  were  stairs  or 
shelves,  together  with  the  Coulter-Nebs  and  Guillemots.  The  Manksmen 
are  wont  to  compare  these  rocks,  with  the  birds  sitting  upon  them  in 
breeding-time,  to  an  apothecary's  shop — the  ledges  of  the  rocks 
resembling  the  shelves,  and  the  birds  the  pots.  About  the  Isle  of 
Man  are  very  high  cliffs  broken  in  this  manner  into  many  ledges  one 
above  another  from  top  to  bottom.  They  are  wont  to  let  down  men 
by  ropes  from  the  tops  of  the  cliffs,  to  take  away  the  eggs  and  young 
ones.  They  take  also  the  birds  themselves  when  they  are  sitting  upon 
their  eggs,  with  snares  fastened  to  the  ends  of  long"  poles,  and  put 
about  the  necks  of  the  birds.  They  build  no  nests,  but  lay  their  eggs 
upon  the  bare  rocks." 

On  the  coast  of  Labrador  they  abound,  and  the  thousands  of  birds 
there  killed  for  the  sake  of  the  breast-feathers  which  are  very  warm 


and  elastic,  and  the  quantities  of  eggs  there  collected,  amount  to  almost 
incredible  numbers. 

The  summer  and  winter  dre.^s  of  the  Razor-Bill,  though  different. 


l.a/.or-Hill  [Alca  lorita). 


do  not  vary  so  remarkably  as  the  plumage  of  many  other  birds.  In 
the  summer  dress,  the  white  streak  which  goes  to  the  bill  from  the 
ej_es  becomes  very  pure  ;  and  the  cheeks,  throat,  and  upper  part  of 
the  front  of  the  neck  are  of  a  deep  black,  shaded  with  reddish.  In 
winter  the  throat  and  fore  part  of  the  neck  are  white. 

The  young  of  the  year  is  by  the  best  authorities  supposed  to  be  the 
Alca  Pica  of  Gmelin. 

The  Razor-Bill  is  little  more  than  15  inches  long.  The  egg  (for  they 
lay  but  one)  is  very  large  in  proportion  to  the  bird,  being  about  the 
size  of  that  of  a  turkey,  but  of  a  longer  shape,  pointed  towards  the 
smaller  end,  white  or  sometimes  yellowish,  blotched,  and  streaked 
with  dark  brown,  chiefly  towards  the  larger  end. 

Fratercula. 

Leaving  the  true  Auks  we  come  to  the  genus  Fratercula,  Briss. 
(Mormon,  Illiger),  of  which  the  Labrador  Auk,  Common  Puffin,  or 


Common  Puffin  (Fratercula  Aretha). 


Coulter-Neb  (Fratercula  Arctica,  Bformon  fratercula,  Temm.,  Alca 
Arctica,  Linn.),  may  be  taken  as  an  example. 

Selby  gives  the  following  account  of  the  habits  of  this  bird,  and  is 
corroborated  by  others  who  have  written  on  the  subject : — "  Although 
the  Puffin  is  found  in  very  high  latitudes,  and  its  distribution  through 
the  Arctic  Circle  is  extensive,  it  is  only  known  to  us  as  a  summer 
visitant,  and  that  from  the  south,  making  its  first  appearance  in  the 
vicinity  of  its  breeding  stations  about  the  middle  of  April,  and  regu- 
larly departing  between  the  10th  and  20th  of  August  for  the  southern 
coasts  of  France,  Spain,  and  other  parts  of  Europe,  where  it  passes 
the  remainder  of  the  year.  It  breeds  in  great  numbers  upon  Priest- 
holm  Island,  off  the  coast  of  Anglesey,  on  the  Isle  of  Man,  and  most 
of  the  islands  indeed  of  the  English  and  Scottish  coasts.  Many  resort 
to  the  Faroe  Islands,  selecting  such  as  are  covered  with  a  stratum  of 
vegetable  mould ;  and  here  they  dig  their  own  burrows,  from  there 
not  being  any  rabbits  to  dispossess  upon  the  particular  islets  they 
frequent.  They  commence  this  operation  about  the  first  week  in  May, 
and  the  hole  is  generally  excavated  to  the  depth  of  three  feet,  often 
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Auk. 


AURANTIACEiE. 


in  a  curving  direction,  and  occasionally  with  two  entrances.  When 
engaged  in  digging,  which  is  principally  performed  by  the  males,  they 
are  sometimes  so  intent  upon  their  work  as  to  admit  of  being  taken 
by  hand,  and  the  same  may  also  be  done  during  incubation.  At  this 
period  I  have  frequently  obtained  specimens  by  thrusting  my  arm  into 
the  burrow,  though  at  the  risk  of  receiving  a  severe  bite  from  the 
powerful  and  sharp-edged  bill  of  the  old  bird.  At  the  farther  end  of 
this  hole  the  single  egg  is  deposited,  which  in  size  nearly  equals  that 
of  a  pullet,  and,  as  Pennant  observes,  varies  in  form ;  in  some  instances 
one  end  being  acute,  and  in  others  both  equally  obtuse.  Its  colour 
when  first  laid  is  white,  but  it  soon  becomes  soiled  and  dirty  from  its 
immediate  contact  with  the  earth,  no  materials  being  collected  for  a 
nest  at  the  end  of  the  burrow.  The  young  are  hatched  after  a  month's 
incubation,  and  are  then  covered  with  a  long  blackish  down  above, 
which  gradually  gives  place  to  the  leathered  plumage ;  so  that  at  the 
end  of  a  month  or  five  weeks  they  are  able  to  quit  the  burrow,  and 
follow  their  parents  to  the  open  sea.  Soon  after  this  time,  or  about 
the  second  week  in  August,  the  whole  leave  our  coasts,  commencing  1 
their  equatorial  migration.  At  an  early  age  the  bill  of  this  bird  is 
small  and  narrow,  scarcely  exceeding  that  of  the  young  Razor-Bill  at 
the  same  period  of  life  ;  and  not  till  after  the  second  year  does  this 
member  acquire  its  full  development,  both  as  to  depth,  colour,  and  its 
transverse  furrows." 

In  rocky  places  (Dover  cliffs  for  instance)  they  deposit  their  single 
egg,  as  Montagu  observes,  in  the  holes  and  crevices.  The  length  of 
the  bird  is  about  12  inches.  The  half  of  the  bill  nearest  the  head  is 
bluish  ;  the  rest  red.  The  corners  of  the  mouth  are  puckered  into  a 
kind  of  star.  The  legs  and  feet  are  orange.  The  plumage  is  black 
and  white,  with  the  exception  of  the  cheeks  and  chin,  which  are 
sometimes  gray.  The  young  pickled  with  spices  are  by  some  con- 
sidered dainties ;  they  are  also  occasionally  potted  in  the  north. 

Sprats  are  supposed  to  bo  the  principal  food  of  the  Puffin,  but  there 
is  little  doubt  that  other  fishes  and  crustaceans  are  acceptable  to  the 
bird. 

Mcrgulus. 

The  Little  Auk,  Common  Rotche,  or  Sea-Dove  {Mcrgulus  melano- 
leucos  of  Ray,  TJria  Alle  of  Temminck,  and  Alca  Alle,  Linnaeus),  is  an 
example  of  the  genua  Mcrgulus  of  our  countryman  Ray. 


Little  Auk  [Mcrgulus  melanolcucos). 

The  Little  Auk  braves  the  inclemency  of  very  high  latitudes,  and 
congregates  in  great  flocks  far  within  the  Arctic  Circle.  The  inhospit- 
able coasts  of  Greenland  and  Spitzbergen  are  the  dwelling-places  of 
these  birds,  and  thousands  have  been  seen  at  Melville  Island.  In 
those  dreary  regions  they  are  said  to  watch  the  motion  of  the  ice,  and 
when  it  is  broken  up  by  storms  down  they  come  in  legions,  crowding 
into  every  fissure  to  banquet  on  the  crustaceans  and  other  marine 
animals  which  there  lie  at  their  mercy.  It  can  hardly  be  called  an 
occasional  visitant  to  this  country,  for  those  which  have  appeared  here 
have  been  evidently  exhausted  birds,  buffeted  by  storms  and  driven 
by  contrary  winds  far  from  the  spot  congenial  to  their  habits.  The 
Little  Auk  is  between  9  and  10  inches  in  length  ;  the  bill  is  black,  and 
the  legs  inclining  to  brown  ;  "the  plumage  is  black  and  white,  and  in 
winter  the  front  of  the  neck,  which  is  black  in  summer,  becomes 
whitish  :  the  change  takes  place  in  the  autumn. 

The  bird  lays  only  one  egg  of  a  pale  bluish-green,  on  the  most 
inaccessible  ledges  of  the  precipices  which  overhang  the  ocean. 

Phaleris. 

The  Perroquet  Auk  {Phaleris psittacula,  Temminck,  Alca  psittacula, 
Pallas),  may  be  taken  as  an  illustration. 

Kamtchatka  and  other  northern  regions  shelter  these  birds  in 
abundance.  They  swim  and  dive  admirably.  Stories  are  told  to 
prove  their  unsuspicious  character ;  and  it  is  said  that  the  natives 
place  a  dress  with  large  sleeves  near  their  holes  and  burrows,  into 


which  the  artless  birds,  mistaking  the  sleeves  aforesaid  for  their  own 
retreats,  creep  and  are  taken. 

About  midsummer  they  lay  one  large  egg  nearly  of  the  size  of  a 
hen's,  with  brown  or  dusky  spots  on  a  whitish  or  yellowish  ground. 

The  Perroquet  Auk  is  about  11  inches  in  length.    From  behind  the 


rcrroquet  Auk  [Phaleris  psittacula). 

eye  a  tuft  of  white  feathers,  which  hang  on  either  side  of  the  neck, 
shoots  forth.  The  head,  neck,  and  upper  parts  are  black,  blending 
into  ash-colour  on  the  fore  part  of  the  neck ;  the  under  parts  from  the 
breast  are  white  ;  the  legs  are  yellowish.  In  the  old  bird  the  bill  is 
red,  while  the  young  one  has  it  of  a  yellowish  or  dusky  colour. 
(Yarrell,  British  Birds.)    [See  Supplement.] 

AU'LOLEPIS,  a  genus  of  Fossil  Cycloid  Fishes,  from  the  Chalk  of 
Sussex  and  Kent.  (Agassiz.) 

AULO'PORA  (Qoldfuss),  a  genus  of  Fossil  Pohjpiaria,  from  the 
Silurian  Strata. 

AURANTIA'CEiE,  Citron  Worts,  or  the  Orange  Tribe,  are  Dicoty- 
ledonous Polypetalous  Plants,  with  dark -green  jointed  leaves,  filled 


Common  Orange  [Citrus  Aurantium). 
1,  A  flower  with  its  calyx,  corolla,  stamens,  and  style  ;  2,  a  portion  of  tbo 
stamens  ;  3,  an  ovary  cut  through  transversely  ;  4,  a  fruit  cut  through  in  the 
same  direction. 

with  fragrant  essential  oil  collected  in  little  transparent  dots,  and  a 
superior  ovary  changing  to  a  succulent  berry,  the  rind  of  which  is 


AURELIA. 


AVERRHOA. 


also  filled  with  fragrant  essential  oil.  No  natural  order  can  well  be 
more  strictly  defined  than  the  Orange  Tribe,  and  none  have  properties 
more  uniform  and  definite.  It  consists  of  trees  or  shrubs  found 
exclusively  in  the  temperate  or  tropical  parts  of  the  Old  World,  and 
unknown  in  a  wild  state  in  America.  Their  flowers  are  usually  odori- 
ferous, and  their  fruits  subacid  ;  the  rind  has  some  shade  of  yellow. 
They  principally  differ  from  each  other  in  the  number  and  proportion 
or  arrangement  of  their  stamens,  in  the  number  of  cells  or  seeds  in 
the  fruit,  and  in  the  texture  of  the  rind  of  the  fruit,  which  does  not 
always  pull  off  as  in  the  orange,  the  lemon,  the  citron,  and  their 
congeners,  but  is  frequently  a  mere  skin  inclosing  the  pulp.  [Citrus.] 
The  natural  order  which  is  most  nearly  allied  to  the  Orange  Tribe  is 
that  called  Xanthoxylacece,  into  which  the  oranges  pass  by  their 
climbing  genus,  Lavanga,  and  which  differ  principally  in  having  a 
hard  dry  fruit  which  splits  into  several  carpels. 

The  Orange,  Lemon,  Lime,  Shaddock,  Pompelmoose,  Forbidden 
Fruit,  and  Citron,  are  the  produce  of  this  order.  The  Wampa,  a  fruit 
highly  esteemed  in  China  and  the  Indian  Archipelago,  is  produced 
by  Coohia  punctata.  The  fruit  of  Glycosmis  citrifolia  is  delicious  ; 
that  of  Triphasia  is  very  agreeable.  The  JEgle  Marmdos  is  used 
in  medicine  :  a  perfume  is  prepared  from  the  rind  of  the  fruit,  which 
itself  is  delicious  to  the  taste,  and  acts  as  a  laxative  medicine.  The 
leaves  of  Feronia  clephantum  have  a  very  agreeable  smell.  Orange 
flowers  yield  a  delicious  odour,  and  the  oils  of  Bergamot  and  Lemon 
are  obtained  from  the  rind  of  the  fruit  of  species  of  Citrus. 

(Lindley,  Vegetable  Kingdom.) 

AURE'LIA,  in  Entomology,  a  name  given  to  that  state  of  an  insect 
which  is  between  the  caterpillar  and  its  final  transformation,  and  is 
commonly  called  a  Chrysalis  or  Pupa.  The  term  Aurelia  was  first 
applied  by  the  Romans,  and  that  of  Chrysalis  by  the  Greeks,  to 
certain  butterfly  pupse  which  have  a  golden  colour.  In  England, 
those  of  the  Peacock-Butterfly  ( Vanessa  lb)  and  the  small  Tortoise- 
Shell  Butterfly  (Vanessa  Urticce)  are  beautiful  examples,  and  may  be 
seen  in  abundance  hanging  to  the  common  stinging  nettles  about  the 
latter  end  of  the  month  of  June.  [Pupa.] 

AURICHA'LCITE,  a  carbonate  of  Copper  and  Zinc.  It  occurs 
amorphous,  sometimes  granular,  or  in  radiating  masses.  The  colour 
is  green.  It  is  slightly  transparent.  Hardness  but  slight.  It  is 
found  at  Loktewsk  in  the  Altai.    The  analysis  by  Bottger  gives — 

Oxide  of  Copper  28-19 

Oxide  of  Zinc   45  84 

Carbonic  Acid  16-06 

Water     ...  ....  9'91 
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AURI'CULA,  the  name  given  to  a  commonly-cultivated  species  of 
the  genus  Primula.  [Primula.] 

AURI'CULA,  a  genus  of  Phytophagous  or  Plant-Eating  Tracheli- 
podous  Mollusca,  whose  organs  of  respiration  are  formed  for  breathing 
air.  Cuvier  observes,  that  the  species  of  this  genus  differ  from  all  the 
Pulmoniferous  Aquatic  Mollusks  which  precede  them  in  his  system,  in 
having  the  columella  or  pillar  of  the  shell  marked  by  large  plaits. 
The  species  of  Auricula  appear  to  live  in  the  neighbourhood  of  rivers, 
lakes,  or  morasses,  and  their  respiratory  system,  though  formed  for 
breathing  air,  is  so  framed  as  to  enable  them  to  sustain  any  vicissitudes 
to  which  such  a  locality  might  render  them  liable.  Auricula  Midas 
(Lam.),  Voluta  Auris  Midas  (Linn.),  the  Midas's  Ear  of  collectors,  is  a 
good  example  of  the  genus. 


Midas's  Ear  [Auricula  Midw). 


It  is  said  to  be  an  inhabitant  of  the  East  Indies.  Lamarck  also 
names  the  Moluccas  as  its  locality. 

The  following  is  the  generic  character : — Shell  somewhat  oval,  or 
ovate-oblong;  aperture  longitudinal,  narrowed  above,  and  with  the 
base  entire ;  pillar  with  one  or  more  plaits ;  outer  lip  either  reflected 
or  simple  and  acute. 

The  true  Auricula;  are  the  inhabitants  of  warm  climates.  There  is 
one  in  the  south  of  France,  near  the  shores  of  the  Mediterranean 
(Auricula  myosotis  of  Draparnaud),  but  it  is  a  small  species. 

AUROTELLINITE,  a  mineral  containing  Gold  combined  with 
Tellurium. 

AUST  CLIFF.  _  In  the  Bone-Bed  of  this  famous  locality,  usually 
classed  with  the  Lias  Formation,  occur  a  few  organic  remains  which 


appear  to  belong  also  to  the  Keuper  deposits.    This  has  been  thought 
a  sufficient  reason  for  removing  these  beds  out  of  the  Lias.    But  if 
we  regard  their  mineral ogical  and  geological  relations,  this  displacement 
will  hardly  be  allowed. 
AUTOMALITE.  [Gahnite.] 

AUTOMOLITE,  a  variety  of  Spinel  [Spinel]  containing  34  per 
cent,  of  oxide  of  zinc.  It  is  infusible  alone,  and  nearly  so  with  borax. 
It  occurs  in  granite  at  Haddam,  in  Connecticut,  together  with  Beryl, 
Chrysoberyl,  Garnet,  &c. ;  also  near  Falun  in  Sweden,  in  Talcoso  Slate. 

AUTONO'MEA  (Risso),  agenus  of  Long-Tailed  Decapodous  C/'ws<acf  a, 
founded  on  Autonomea  Oiivii,  which  is  a  little  more  than  an  inch  in 
length,  and  bears  great  resemblance  in  form  to  Niha  and  Alpheus. 
Autonomea  lives  solitarily  in  sea-weed,  &c,  and  the  female  produces 
red  eggs,  which  she  carries  with  her  about  the  middle  of  summer.  It 
is  found  in  the  Adriatic  Sea. 

AVANTURI'NE,  a  variety  of  Quartz,  remarkable  for  the  brilliancy 
with  which  it  reflects  light,  the  effect  being  in  general  produced  by 
fine  points  of  Mica  imbedded  within  the  crystalline  mass.  From  thi3 
circumstance  it  is  sometimes  used  in  jewellery,  but  is  of  little  value. 

AVE'NA,  the  botanical  name  of  the  genus  to  which  the  cultivated 
Oat  belongs.  As  understood  by  Linnasus  and  the  writers  of  his 
school,  it  comprehended  many  very  distinct  forms  of  Grasses,  as  well 
as  the  common  cultivated  kinds  ;  but  by  other  botanists  it  is  more 
correctly  limited  to  the  species  that  yield  corn,  and  to  such  as  are 
closely  allied  to  them.  They  are  known  by  their  lax  panicles,  their 
two  loose  membranous  glumes,  and  by  the  small  number  of  their 
florets,  each  of  which  has  one  of  its  husks  or  palea;  armed  with  a  strong 
twisted  beard  or  awn.  The  grain  is  generally,  but  not  uniformly, 
closely  invested  with  the  hardened  husk. 

The  Common  Oat  (Arena  sativa),  is  that  which  is  most  generally 
cultivated  for  the  use  of  man.  Like  most  other  corn-plants  its  native 
country  is  unknown ;  it  cannot  however  be  supposed  to  be  the 
offspring  of  cultivation  or  of  chance,  but  is  more  likely  to  be  an 
inhabitant  of  some  of  the  northern  provinces  of  Asia  to  which 
Europeans  have  little  access.    [Oat,  in  Arts  and  Sc.  Div.] 

The  Tartarian  Oat  is  considered  a  distinct  species,  on  account  of  its 
more  compact  and  one-sided  panicle,  and  of  both  its  florets  having  a 
beard ;  it  is  however  doubtful  whether  it  can  be  regarded  as  anything 
more  than  a  variety  of  A.  sativa.  Botanists  call  it  A.  oriental  is,  but 
its  native  country  seems  as  uncertain  as  that  of  the  last. 

The  Naked  Oat  (A.  nuda),  so  called  because  its  grain  is  loose  in  the 
husk,  is  found  wild  in  many  parts  of  Europe,  and  by  some  is  thought 
to  be  a  mere  degeneration  of  the  Common  Oat.  It  is  common  in 
Austria,  where  it  is  cultivated  for  its  grain,  which  is  however  small, 
and  not  much  esteemed. 

The  Chinese  Oat  (A.  Chinensis),  is  another  species,  the  grain  of  which 
is  loose  in  the  husk.  It  is  said  to  have  been  procured  by  the  Russians 
from  the  .north  of  China  along  with  their  tea.  This  species  is  the 
most  productive  of  all  the  known  kinds,  every  flower  producing  from 
three  to  five  grains,  which  are  large  and  of  excellent  quality.  It  is 
however  said  to  be  difficult  to  harvest  on  account  of  the  grains  not 
adhering  to  the  husks,  but  being  very  easily  shaken  out. 

Besides  the  species  cultivated  for  the  corn  which  they  yield,  thero 
is  another  that  deserves  to  be  noticed  on  account  of  its  remarkable 
hygrometrical  action.  This  plant,  the  Animal  Oat  of  gardeners,  the 
A.  sterilis  of  systematic  writers,  is  something  like  the  Common  Oat 
when  young;  but  when  ripe  its  grains  are  inclosed  in  hard  hairy 
brown  husks,  from  the  back  of  which  rises  a  stout  bent  and  twisted 
awn.  Usually  two  such  husks  grow  together,  and  separate  from  the 
stalk  by  a  deep  oblique  scar.  Taking  the  scar  for  the  head  of  an 
insect,  the  husks  with  their  long  stiff  brown  hairs  resemble  its  body, 
and  the  two  bent  awns  represent  its  legs.  In  this  state  fishermen  use 
a  smaller  but  nearly  allied  species,  called  Havers  (A.  fatua)  instead  of 
artificial  flies  for  catching  trout.  When  the  Animal  Oat  is  ripe  it  fall3 
out  of  its  glumes,  and  in  warm  dry  weather  may  be  seen  rolling  and 
turning  about  on  its  long  ungainly  legs,  as  they  twist  up  in  conse- 
quence of  their  hygrometrical  quality.  It  necessarily  advances  as  it 
turns  over,  because  the  long  stiff  hairs  upon  its  body  catch  against 
every  little  projecting  point  on  the  surface  of  the  soil  and  prevent  its 
retreat.  Nothing  can  be  more  curious  than  to  see  the  path  of  a 
garden-walk  covered  with  these  things  tumbling  and  sprawling  about 
in  different  directions,  until  their  awns  are  so  twisted  that  they 
can  twist  no  further.  They  then  remain  quiet  till  the  dews  fall,  or 
they  are  moistened  by  a  shower,  when  they  rapidly  untwist  and  run 
about  with  renewed  activity,  as  if  anxious  to  get  out  of  the  wet. 

AVENS.  [Geum.] 

AVE'RRHOA,  a  genus  of  plants  belonging  to  the  natural  order 
Oxalidacece.  It  consists  of  two  species,  both  of  which  form  small 
trees  in  the  East  Indies.  They  are  remarkable  for  their  leaves,  which 
are  pinnated,  possessing  in  a  slight  degree  the  kind  of  irritability 
found  in  the  sensitive  plant,  and  for  their  fleshy  oval  fruits  with  five 
thick  longitudinal  wings.  From  the  other  genus  of  Oxalidacece  they 
are  known  by  this  character,  independently  of  all  others. 

In  the  Carambola  (A.  carambola)  the  leaves  are  smooth,  the 
flowers  of  a  violet-purple,  and  the  fruit  about  the  size  of  a  goose's 
egg ;  it  is  of  a  pale  yellow  colour,  and  is  said  to  be  agreeably  acid 
in  the  East  Indies.  It  was  expected  that  it  would  prove  worth  culti- 
vating in  the  hothouse  for  the  dessert,  but  it  proves  upon  trial  to 


be  insipid,  and  much  inferior  to  the  common  fruit  of  the  European 
markets. 

The  other  species,  called  the  Beimbing  (A.  bilhnhi),  has  downy 
leaves,  and  fruit  resembling  a  small  cucumber.  The  fruit  is  intensely 
icid,  and  cannot  be  eaten  raw.  It  is  pickled  or  candied,  or  a  syrup  is 
obtained  from  it  by  boiling  with  sugar,  and  its  juice  is  found  an 
excellent  agent  for  removing  iron-moulds  or  other  spots  from  linen. 
To  the  Malays  it  answers  the  same  purposes  as  the  citron,  the  goose- 
berry, the  caper,  and  the  cucumber  of  Europe. 

AVES.    [  Birds.] 

AVES  ( Fossil ).  Fossil  Birds  have  been  recognised  by  bones  and 
foot-prints  in  the  Red-Sandstone  of  Connecticut  (  Hitchcock ),  in  the 
Wealden  of  Sussex  (  Mantell ),  in  the  Chalk  of  Maidstone  ( Owen ),  in 
ne  Tertiary  Beds  of  England  and  France  ( Cuvier ),  in  the  bone-caves 
jf  Kirkdale  (Buckland),  and  in  many  late  deposits.  From  New 
Zealand  comes  the  Dinornis  of  Owen.  [Dinornis.] 

AVICE'NNIA,  a  genus  of  plants  belonging  to  tho  natural  order 
Myoporaccce.  The  calyx  is  5-parted,  persistent,  the  segments  erect, 
subovate,  obtuse,  concave ;  the  corolla  monopetalous,  2-lippod,  upper 
lip  square,  emarginate,  fiat,  lower  bifid,  with  ovate,  equal,  flat  divisions, 
tube  bell-shaped,  short ;  the  stamens  4,  didynamous ;  ovary  2-celled  ; 
style,  subulate,  erect,  length  of  stamens ;  the  stigma  bifid,  acute,  the 
lower  division  bent  down ;  the  seed  single,  large,  albuminous.  The 
species  are  natives  of  Australia  and  America. 

A.  tomentosa,  White  Mangrove,  has  cordate  ovate  leaves,  tomentose 
beneath.  It  puts  forth  twigs  from  the  stem,  resembling  those  of  the 
common  mangrove.  The  bark  is  found  to  contain  tannin,  and  is  used 
in  Rio  Janeiro  for  tanning. 

A.  resinifera  is  a  native  of  New  Zealand,  and  is  said  by  Forster  to 
yield  a  green  resinous  substance  that  is  eaten  by  the  New  Zealanders 
as  food. '  It  is  remarkable  also  for  its  clusters  of  large  flowers.  A. 
nitida  is  a  native  of  Martinique. 

(Burnett,  Outlines  ;  Lindley,  Natural  System.) 

AVI'CULA,  a  genus  of  Marine  Conchifera,  or  Bivalves  with  unequal 
valves,  in  which  Sowerby,  with  much  show  of  reason,  includes  the 
genus  Meltagrina,  also  formed  by  Lamarck.  The  shell  in  both  is 
foliaceous  externally  ;  and  internally,  of  a  brilliant  pearly  lustre.  The 
left-hand  valve  is  contracted  and  notched  posteriorly  ;  and  so  is  the 
right,  but  vory  slightly.  Through  this  sinus  passes  the  byssus,  by 
which  they  arc  moored  to  rocks  and  other  marine  bodies.  The 
ligamental  area  is  marginal,  and  broadest  in  the  centre  ;  and  there  is 
generally  a  small  tooth  in  each  valve  near  the  umbones.  This  is 
most  conspicuous,  generally  speaking,  in  Avicula  (Lam.),  but  is  not 
always  found,  while  it  is  often  present  in  Lamarck's  Meleagrina, 
though  it  is  sometimes  absent.  The  muscular  impression  is  nearly 
central,  somewhat  orbicular,  and  large. 

Avicula,  then,  as  characterised  by  Sowerby,  will  comprise  two 
sections  ;  the  first  including  those  species  which  have  their  base,  or 
hinge-line,  considerably  prolonged ;  the  second  embracing  those  which 
are  without  that  prolongation — in  other  words,  the  Melcagrince. 
Both  sections  are  the  inhabitants  of  warm  climates.  Avicula 
viacroptcra  may  lie  taken  as  an  example  of  the  first  section. 


Avicula  macroptera. 


Avicula  margaritifcra  (Meleagrina  margaritifcra,  Lam.,  Mytilus 
margantiferus,  Linn.),  commonly  known  as  the  Pearl-Oyster,  tho 
source  whence  the  most  precious  pearls  are  derived,  will  afford  an 
illustration  of  the  second  section. 

The  shell  itself  is  imported  in  great  quantities,  for  the  manufacture 
of- the  nacre,  or  mother-of-pearl,  into  buttons,  knife-handles,  paper- 
knives,  &c.';  but  its  great  commercial  value  rests  on  the  pearls  which 
it  contains.  For  these  beautiful  productions,  which  may  be  considered 
as  extravasated  nacre,  there  are  fisheries  in  both  hemispheres.  The 
pearl  of  great  price,  however,  is  found  in  the  East,  where  the  principal 
fisheries,  at  Ceylon,  Capo  Comorin,  and  in  the  Persian  Gulf,  are  earned 


AVOCET.  s;» 


on  by  means  of  divers.  Captain  Percival,  in  his  '  Account  of  Ceylon,' 
has  given  the  best  description  of  the  pearl-fishery  there.  [Shell.] 


Tcarl-Oyster  (Avicula  margariti/era). 
The  fifruvc  represents  a  younpr  individual.    The  shell  grows  to  a  large  size, 
and  then  tho  delicate  foliations  disappear. 

A'VOCET,  the  common  name  of  the  Recurvirostra  Avocetta.  It 
belongs  to  the  order  of  Grallatores,  or  Waders,  and  the  family 
Scolopacidw. 


The  Avocet  [Recurvirostra  Avocetta), 
The  genus  Recurvirostra  includes  other  species  besides  tho  Avocet. 
The  muddy  shores  of  the  ocean  and  the  banks  of  actuaries  are  their 
favourite  haunts,  where  they  feed  on  aquatic  animals,  such  as  the 
smaller  conchifers  and  mollusks,  and  the  spawn  of  fishes.  They  are 
deep  waders,  but  do  not  seem  to  be  adepts  at  swimming.  The  Avocet 
is  the  only.  European  species,  and  has  been  long  remarked  for  the 
singularity  of  the  shape  of  the  bill.  "  There  needs  no  great  pains  be 
taken,  or  time  spent  in  exactly  describing  this  bird,"  says  Ray  in  his 
edition  of  •  Willughby,  "for  the  singular  bill  reflected  upwards  is 
sufficient  alone  to  characterise  and  distinguish  it  from  all  other  birds 
we  have  hitherto  seen  or  heard  of."  It  is  widely  diffused  through  the 
temperate  climates  of  Europe.  Siberia,  the  shores  of  the  Caspian, 
and  the  salt-lakes  of  Tartary,  are  also  stated  to  be  plentifully  supplied 
with  these  birds,  and  it  is  said  to  be  met  with  in  Egypt  and  other 
parts  of  Africa.  In  England  they  were  formerly  found  on  the  eastern 
coast  below  the  Humber,  and  in  Romney  Marsh,  but  recently  they 
have  become  much  more  scarce.  Mr.  Yarrell  says  that  some  years 
ago  "  more  than  twenty  specimens  were  received  at  Leadenhall  Market 
for  sale  within  one  month ;  but  now  scarcely  an  example  appears  once 
in  a  year." 

Pennant  well  describes  the  Avocet's bill  as  "very  thin,  flexible,  and 
of  a  substance  like  whalebone."    Buflbn  makes  it  the  subject  of  ono  of 
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his  lamentations  upon  the  errors  of  nature  and  her  niggard  disposition 
in  providing  for  some  of  the  less  favoured  of  the  animal  creation. 
But  in  truth  no  organ  could,  have  been  devised  more  admirably 
adapted  for  the  function  which  it  has  to  perform  than  the  bill  of  the 
Avocet,  as  he  who  has  seen  the  bird  scooping,  probing,  or  apparently- 
patting  and  beating  the  water  and  soft  mud  "with  it,  while  the 
mandibles  act  as  a  strainer  and  retain  the  prey,  will  readily  acknowledge. 
The  Avocet  frequently  wades  up  to  the  breast,  and  its  long  legs  are 
well  formed  for  this  purpose ;  for  they  are  compressed  laterally,  and 
present  but  a  thin  edge,  so  as  to  offer  hardly  any  resistance  to  the 
medium  through  which  they  have  to  make  their  progress.  Though 
the  feet  are  palmated,  they  appear  to  be  adapted  not  for  swimming, 
but  for  supporting  the  bird  upon  the  ooze,  after  the  manner  of  the  mud- 
boards  used  by  fowlers,  and  figured  by  Colonel  Hawker ;  this  office  the 
feet  of  the  Avocet  execute  in  perfection.  Montagu  says,  "  We 
remember  one  of  this  species  being  wounded  in  the  wing,  and  floating 
with  the  tide  for  near  a  mile,  when  it  was  taken  up  alive  without  ever 
attempting  to  swim ;  so  that  the  palmated  feet  seem  only  intended  to 
support  it  on  the  mud." 

The  nests  of  the  Avocet,  which  are  very  inartificial,  are  generally 
formed  in  the  spring,  in  marine  marshes,  where  the  driest  point  is 
selected.  They  breed  in  the  fens  of  Lincolnshire  and  Norfolk.  The 
eggs  are  greenish,  spotted  with  brown  or  black.  When  disturbed 
soon  after  the  young  are  hatched,  they  fly  round  and  round,  repeating 
their  peculiar  cry  'twit twit'  incessantly,  and  are  said  to  feign 
lameness  like  the  lapwing,  to  decoy  the  intruder  away. 

AWLWORT.  [Subularia.] 

AWN,  or  ARI'STA,  in  Botany,  the  beard  of  grasses,  is  a  rigid 
bristle,  often  hairy,  and  frequently  twisted,  proceeding  from  the  back 
of  some  of  the  envelopes  of  the  flower.  It  is  often  employed  for 
systematic  purposes  in  consequence  of  the  number  of  modifications  to 
which  it  is  subject.  It  appears  to  be  one  of  the  veins  or  ribs  of  the 
envelopes,  unusually  lengthened,  and  separated  from  the  cellular 
substance  to  which  it  belongs. 

AXE-STONE,  a  silicate  of  alumina  and  magnesia.  It  is  a  hard 
tough  stone,  of  a  greenish  colour.  Also  called  Jade,  Nephrite,  and 
Ctraunite. 

AXI'LLA,  in  Botany,  is  the  angle  formed  by  the  separation  of  a  leaf 
from  its  stem  ;  hence  the  term  'axillary'  is  applied  to  anything  which 
grows  from  that  angle.  It  is  at  this  point  that  buds  appear,  whether 
they  are  to  be  developed  as  branches  or  as  flowers  ;  and  it  is  a  remark- 
able circumstance  that  they  never  appear  anywhere  else  except  when 
they  are  adventitious  and  unconformable  to  the  usual  order  of  growth. 
For  this  reason  the  position  of  buds  upon  a  branch  will  show  in 
what  position  the  leaves  have  grown,  notwithstanding  the  leaves 
themselves  may  have  fallen  off,  and  the  scars  whence  they  fall  have 
disappeared. 

The  axillae  of  all  leaves  contain  rudiments  of  a  bud  in  a  greater  or 
less  degree  of  perfection,  and  are  capable,  under  favourable  circum- 
stances, of  bringing  it  to  full  development.  Gardeners  sometimes 
profit  by  a  knowledge  of  this  law,  to  propagate  plants  in  which,  from 
the  close  manner  in  which  the  leaves  are  arranged  upon  the  stem,  it 
would  be  impossible  to  increase  them  by  the  ordinary  modes.  Thus 
a  hyacinth  bulb  is  a  short  branch  with  rudimentary  leaves,  called 
scales,  growing  closely  over  all  its  surface ;  and  consequently  at  the 
axilla  of  each  rudimentary  leaf  there  exists  a  bud  either  latent  or 
manifest.  Under  ordinary  circumstances,  two  or  three  only  of  those 
buds  develop  near  the  outside  of  the  bulb,  in  the  form  of  cloves,  or 
young  bulbs ;  but  if  at  the  time  the  bulb  is  just  beginning  to  grow, 
the  central  shoot  is  destroyed,  either  by  cutting  it  across  or  searing  it 
with  a  hot  iron,  the  nutritive  matter  which  was  laid  up  in  a  bulb,  not 
being  expended  upon  producing  flowers  and  leaves,  will  be  diverted 
into  other  channels,  and  exercising  its  vital  force  upon  the  axillary 
buds,  will  cause  them  to  develop  in  great  numbers ;  and  thus  the 
hyacinth  will  be  increased  with  rapidity,  instead  of  by  the  slow  pro- 
duction of  two  or  three  cloves  yearly. 

Although  buds,  or  bulbs,  which  is  the  same  thing,  are  universally 
axillary  to  leaves,  and  indeed  to  every  part  which  is  theoretically  a 
modification  of  a  leaf,  yet  one  leaf  cannot  be  axillary  to  another  leaf, 
although  it  may  seem  so  in  consequence  of  the  incipient  development 
of  an  axillary  branch  to  whose  system  it  belongs.  Thus  in  pine-trees, 
the  clustered  needle-shaped  leaves  seem  to  be  axillary  to  the  withering 
rudimentary  leaf  that  grows  round  then-  base ;  but  in  reality  each 
cluster  of  leaves  is  a  small  branch  without  perceptible  axis,  as  is 
proved  by  .the  Cedar  of  Lebanon,  where  the  axis  sometimes  lengthens 
and  sometimes  does  not. 

AXINI'TE.  This  mineral  usually  occurs  crystallised  in  flat 
prismatic  crystals,  with  very  sharp 
edges,  from  which  it  has  received 
its'  name.  The  fundamental  form 
is  a  double  oblique  prism,  from 
which  Neumann  has  obtained  the 
following  angles  : — 

M  on  T  =  135°  24'  and  44°  36' 

P  on  M  =  134°  48'  and  45°  12' 

Pon  T  =  115°  39' and  60°  21' 

It  is  imperfectly  cleavable  in  the  direction  of  the  faces  P  and  M.  Its 
colour  is  clove-brown,  sometimes  inclining  to  plum-blue ;  sometimes 
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transparent,  at  other  times  only  translucent  on  the  edges ;  its  lustre  ig 
vitreous.  The  specific  gravity  of  a  crystallised  variety  from  Cornwall 
is  stated  by  Mohs  to  be  3*271,  and  its  hardness  6'5  to  7. 

Before  the  blowpipe  it  readily  fuses  with  intumescence  into  a  dark- 
green  glass,  which  in  the  oxidising  flame  becomes  black  on  account  of 
the  presence  of  super-oxide  of  manganese.  With  borax  the  glass  is 
either  green  from  iron,  or  of  an  amethyst  tint  from  manganese,  accord- 
ing as  it  has  been  exposed  to  the  interior  or  exterior  flame  of  the 
blowpipe.  By  fusing  it  with  Bulphate  of  ammonia  and  fluor-spar,  the 
presence  of  boracic  acid  may  be  detected.  The  following  is  an  analysis 
by  Wiegniann  of  a  variety  from  Treseburg,  Harz  : — 

Silica  45-00 

Alumina  19-00 

Lime  12-50 

Peroxide  of  Iron  12-25 

Peroxide  of  Manganese  9'00 

Magnesia  0-25 

Boracic  Acid      .       .       .       .       .      . '     .  2-00 


100-00 

Berzelius,  however,  has  marked  the  iron  and  manganese  as  protoxides. 

This  mineral  is  not  very  abundant ;  it  is  found  at  Thum  in  Saxony, 
whence  it  is  sometimes  called  Thumerstone.  It  occurs  at  Botallack, 
near  the  Land's  End,  Cornwall,  both  crystallised  and  forming  a  rock 
with  Tourmaline  and  Garnet. 

AXPNUS  (Sowerby),  a  genus  of  Fossil  Conchifera,  of  which  some 
species  occur  in  the  Magnesian  Limestone,  and  one  in  the  London 
Clay.  To  those  which  are  found  in  the  Magnesian  and  other  Palaeo- 
zoic Limestones  Mr.  King  applies  the  title  of  Schizodus. 

AXIO'TIMA.  [ACALEPHiE.] 

AXIS,  in  Anatomy,  the  second  vertebra  of  the  neck,  on  which  the 
Atlas,  the  first  vertebra,  moves.  [Atlas.] 

AXIS,  in  Botany,  a  term  that  is  applied  to  the  root  and  stem  of  the 
whole,  plant.  The  result  of  placing  the  seed  of  a  plant  in  a  place  fitted 
for  its  growth  is  the  development  of  the  embryo.  The  plumule 
ascends  into  the  air,  whilst  the  radicle  descends  towards  the  earth. 
The  former  is  said  to  be  the  ascending  axis  of  the  plant,  the  latter  the 
descending  axis.  It  is  around  these  axes  of  growth  that  all  other 
parts  of  the  plant  are  arranged.  Those  which  are  found  upon  the 
ascending  axis,  or  stem,  are  collectively  termed  the  appendages  of  the 
axis,  and  individually  constitute  the  scales,  leaves,  bracts,  flowers, 
sexes,  fruit,  and  modifications  of  those  parts  of  the  plant ;  all  these 
parts  are  in  connection  with  the  vascular  system  of  the  axis,  and 
must  not  be  confounded  with  mere  expansions  of  the  epidermis  and 
the  like,  such  as  ramenta,  thorns,  &c,  which  have  no  real  connection 
with  the  axis. 

The  cause  of  the  direction  taken  by  the  ascending  and  descending 
axes  of  plants  has  been  variously  explained.  This  is  evidently  a  com- 
plicated question,  and  one  which  involves  the  great  mass  of  facts  in 
the  organisation  of  plants,  and  probably  animals,  which  determine 
their  peculiar  forms,  habits,  and  movements.  Dutrochet  says — "  The 
downward  direction  of  the  roots  may  appear  easy  of  explanation  :  it 
may  be  said  that,  like  all  other  bodies,  they  have  a  tendency  towards 
the  centre  df  the  earth,  in  consequence  of  the  known  laws  of  gravity 
(as  is  the  opinion  of  Knight  in  '  Phil.  Trans.'  for  180G) ;  but  on  what 
principle  then  is  to  be  explained  the  upward  tendency  of  the  stem, 
which  is  in  direct  opposition  to  those  laws  ?  And  here  lies  the  diffi- 
culty. Dodart  is  the  first  who  appears  to  have  paid  attention  to  this 
circumstance  ;  he  pretends  to  explain  the  turning  backward  of  seeds 
sown  in  an  inverted  position  by  the  following  hypothesis : — He 
assumed  that  the  root  is  composed  of  parts  that  contract  by  humidity  ; 
and  that  the  stem,  on  the  contrary,  contracts  by  dryness.  For  this 
reason,  according  to  him,  it  ought  to  happen  that  when  a  seed  is  sown 
in  an  inverted  position,  the  radicle  will  turn  back  towards  the  earth, 
which  is  the  seat  of  humidity  ;  and  that  the  plumule,  on  the  contrary, 
turns  to  the  sky,  or  rather  atmosphere,  a  drier  medium  than  the 
earth.  The  experiments  of  Du  Hamel  are  well  known,  in  which  he 
attempted  to  force  a  radicle  upwards  and  a  plumule  downwards  by 
inclosing  them  in  tubes  which  prevented  the  turning  back  of  these 
parts.  It  was  found  that  as  the  radicle  and  plumule  could  not  take 
their  natural  direction,  they  became  twisted  spirally.  These  experi- 
ments, while  they  prove  that  the  opposite  tendencies  of  the  radicle 
and  the  plumule  cannot  be  altered,  still  leave  us  in  ignorance  of  the 
cause  of  such  tendencies."  The  well-known  fact  of  the  stems  of  plants 
seeking  the  light  when  confined  in  dark  places,  has  led  De  Candolle 
and  other  observers  to  attribute  the  tendency  of  the  stem  to  an  upward 
growth  to  the  influence  of  light.  Another  well-known  fact,  that  of 
the  tendency  of  the  roots  of  plants  to  grow  towards  water  or  moisture, 
might  have  suggested  water  as  a  cause  of  the  tendency  of  the  root  to 
grow  downwards.  Observing  that  the  ascending  axis  of  plants  is 
always  coloured,  and  that  the  descending  axis  is  white,  Dutrochet 
suspected  that  the  action  of  light  on  the  coloured  parts  of  the  plant 
was  the  cause  of  its  growing  upwards.  He  found  by  experiments  on 
the  Mirabilis  Jalapa  and  other  plants,  that  although  roots  have  in 
general  no  tendency  towards  the  light,  yet  such  a  disposition  does 
become  manifest  provided  the  terminal  shoot  of  a  root  becomes 
slightly  green,  as  occasionally  happens.  He  found  that  the  endB  of 
the  roots  of  Mirabilis  Jalapq  became  occasionally  coloured,  and  oa 
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placing  the  plante  in  damp  rnoss,  be  found  these  roots  had  a  tendency 
to  come  to  the  surface  towards  the  light.  Not  only  is  this  the  case, 
but  the  colourless  stems  of  such  plants  as  Sagittaria  sagittifolia  are 
known  to  assume  the  directions  of  roots.  In  this  plant  "shoots  are 
produced  from  the  axilke  of  all  the  radical  leaves  which  grow  at  the 
bottom  of  the  water.  These  shoots  have  their  points  directed  towards 
the  sky,  like  those  of  all  vegetables.  The  young  stems  which  are 
produced  by  these  shoots  are  entirely  colourless,  like  roots ;  and 
instead  of  taking  a  direction  towards  the  sky,  as  coloured  stems  would 
do,  they  lead  downwards,  pointing  towards  the  centre  of  the  earth. 
This  subterranean  stem  next  takes  a  horizontal  course,  and  does  not 
assume  any  tendency  towards  the  sky  until  the  points  become  green." 

(Meyen,  Pflanzm-Physiologie ;  Liudley,  Introduction  to  Botany; 
Dutrochet,  Ann.  des  Sciences  Naturelles,  xxix.,  1833.) 

AXIS,  a  species  of  Indian  Deer.  The  word  is  also  used  generically 
to  denote  a  small  group  or  sub-genus  of  solid-horned  ruminants,  pre- 
senting the  same  characters  and  inhabiting  the  same  climate  as  the 
Common  Axis.  [CervibvE.] 

A'XIUS,  a  genus  of  Long-Tailed  Decapodous  Crustacea,  founded  by 
Leach  on  Axius  stirhynchus,  which  is  about  3  inches  or  3£  inches  in 
length,  and  rarely  found  on  our  coasts.  It  has  been  taken  near  Sid- 
mouth  and  Plymouth.  Desmarest,  with  much  reason,  considers  this 
genus  entirely  artificial ;  and  thinks  that  it  ought  not  to  be  separated 
from  Callianassa.  [Callianassa.] 

AXOLO'TL  (Gyrinus,  Hernandez  and  Shaw),  a  genus  of  Amphibia 
belonging  to  a  group  called  Perennibranchiate,  as  they  retain  their 
gills  throughout  life.  They  are  distinguished  from  other  genera  of 
the  same  family  by  having  four  feet  furnished  with  four  toes  before 
and  five  behind.  This  group  contains  the  genera — Axolotes,  Mcno- 
branchus,  Proteus,  and  Sirenus;  and  comprises  auimals  which  possess 
at  the  same  time  both  lungs  and  gills,  and  which  are  consequently 
organised  to  live  either  on  land  or  in  water.  [Amphibia.] 

The  Axolotl  was  the  earliest  observed  of  these  remarkable  animals. 
At  the  period  of  the  Mexican  conquest  the  Spaniards  found  this  animal 
in  great  abundance  in  the  lake  which  surrounded  the  city  of  Mexico,  to 
the  inhabitants  of  which  capital  it  then  furnished,  as  it  still  continues 
to  furnish  to  their  successors,  an  agreeable  and  much-esteemed  article 
of  food.  Hernandez,  who  seems  to  be  the  first  writer  who  actually 
described  the  Axolotl,  expressly  mentions  it  having  been  thus  used 
by  the  ancient  Mexicans ;  and  adds  that  the  flesh  was  considered  as 
an  aphrodisiac,  that  it  was  wholesome  and  agreeable,  and  tasted  not 
unlike  eel.  Succeeding  authors,  without  taking  the  trouble  of 
observing  for  themselves,  were  content  to  copy  what  Hernandez  had 
said  before  ;  but  distorting  his  short  description  by  absurd  comments 
of  their  own,  and  adding  the  figures  of  far  different  species,  the  whole 
subject  became  at  length  involved  in  such  inextricable  confusion  that 
finally  all  memory  of  the  Axolotl  was  lost,  or  the  animal  itself  con- 
sidered as  a  fictitious  being.  The  late  Dr.  Shaw  however,  who  received 
a  specimen  of  the  animal  direct  from  Mexico,  recognised  in  it  the 
Axolotl  of  Hernandez,  as  is  proved  by  his  having  used  the  generic 
term  Gyrinus  in  his  account  of  it  published  in  the  '  Naturalist's  Mis- 
cellany,' which  had  been  originally  applied  to  it  by  its  first  describer, 
though  Baron  Cuvier  seems  disposed  to  deprive  the  British  naturalist 
of  this  credit,  and  to  ascribe  the  sole  honour  of  re-discovering  the 
Axolotl  to  Baron  Humboldt.  It  is  indeed  true  that  Dr.  Shaw  subse- 
quently described  the  same  animal  in  the  third  volume  of  his  '  General 
Zoology'  under  the  very  different  name  of  Siren  pisciformis  ;  but  this 
only  proves  that  he  considered  it,  as  Baron  Cuvier  was  himself 
afterwards  inclined  to  do,  not  as  a  perfect  animal,  nor  in  fact  as  the 
type  of  a  new  genus,  but  rather  as  the  immature  state  of  some  species 
belonging  to  a  genus  already  known.  To  Baron  Cuvier  himself 
however  we  are  indebted  for  the  complete  description  and  elucidation 
of  the  form  and  organic  structure  of  this  curious  reptile.  Two 
specimens  brought  by  M.  Humboldt  from  Mexico  were  submitted  to 
the  examination  of  the  French  naturalist,  whose  researches  on  the 
subject  of  their  anatomy,  compared  with  that  of  the  kindred  genera, 
are  recorded  in  his  '  Recherches  sur  les  Reptiles  Douteux,'  inserted 
in  the  zoological  part  of  Messrs.  Humboldt  and  Bonpland's  Travels. 
A  detailed  examination  of  all  the  Batrachian  Reptiles,  and  more  parti- 
cularly a  careful  investigation  into  their  anatomical  structure  during 
the  tadpole  state,  and  the  gradual  change  which  they  undergo  in 
passing  from  this  state  to  then-  mature  and  perfect  form,  led  Baron 
Cuvier  to  establish  as  an  unquestionable  fact  that  certain  of  these 
animals  retain  both  lungs  and  gills  throughout  the  entire  period  of 
their  existence ;  but  whilst  he  unhesitatingly  announced  this  fact  with 
regard  to  the  Siren  and  Proteus,  he  was  disposed  to  consider  the 
Axolotl  as  the  tadpole  of  some  of  the  larger  species  of  American 
salamanders — an  error  induced  as  well  by  the  general  similarity  which 
these  animals  bear  to  one  another  as  by  the  immature  age  of  the 
specimens  of  the  Axolotl  which  were  submitted  to  his  observation. 
Succeeding  naturalists  adopted  M.  Cuvier's  views  upon  this  subject; 
but  that  great  zoologist  himself  subsequently  altered  his  original 
opinion,  and  candidly  confesses  in  the  second  edition  of  the  '  Regne 
Animal '  that  the  concurrent  testimony  of  all  original  observers  over- 
balances the  mere  deductions  of  the  physiologist,  however  plausible 
or  apparently  well  founded. 

The  generic  characters  of  the  genus  Axolotl,  Cuvier  (Axolotes,  Owen, 
Gyrinus,  Hernandez),  in  addition  to  those  above  mentioned,  consist 


in  having  the  gills  formed  of  three  long  ramified  or  branch-like  pro- 
cesses on  each  side  of  the  neck,  four  toes  on  the  anterior  extremities 
and  five  on  the  posterior,  and  teeth  in  the  vomer  as  well  as  in  both 
jaws.  The  tail  is  compressed  on  the  sides  like  that  of  the  common 
Water-Newt  (Salamandra palmata),  and  surrounded  both  on  the  upper 
and  under  surfaces  by  a  thin  erect  membranous  fin,  which  is  prolonged 
upon  the  back,  but  becomes  gradually  narrower  as  it  approaches  the 
shoulders,  between  which  it  finally  ceases.  The  head  is  broad  and 
flat ;  the  nose  blunt ;  the  eyes  situated  near  the  muzzle ;  the  tail 
nearly  as  long  as  the  body  ;  and  the  toes  unconnected  by  intermediate 
membranes.  The  singular  form  of  the  gills  will  be  best  understood 
from  the  accompanying  figure,  which  represents  the  under  jaw  and 
throat  of  the  animal  as  seen  from  beneath. 


Axolotl  [Gyrinus  edtilis,  Hernandez). 


The  Axolotl  of  the  Mexicans  (Gyrinus  edulis,  Hernandez),  when 
full  grown,  measures  about  8  or  9  inches  in  length  ;  its  ground  colour 
is  a  uniform  deep  brown,  thickly  mottled  both  on  the  upper  and  under 
surfaces  of  the  head  and  body  as  well  as  on  the  limbs,  tail,  and  dorsal 
and  caudal  fins,  with  numerous  small  round  black  spots.  The  he-id 
and  body  are  larger  and  broader  than  in  the  generality  of  reptiles, 
and  but  for  the  long  tail  which  terminates  the  latter  the  whole  animal 
might  be  not  inaptly  compared  in  form  to  a  large  frog ;  the  gills  are 
prolonged  into  three  principal  processes,  with  numerous  smaller 
ramifications  from  the  sides  of  each,  the  whole  being  as  long  as  the 
fore  legs,  and  resembling  three  small  branches  ;  the  legs  are  short, 
though  fully  developed  ;  and  tho  toes  are  long,  slender,  separate,  and 
without  claws.  The  communications  which  open  from  the  gills  into 
the  mouth  are  four  in  number,  and  of  a  size  considerably  larger  than 
those  of  the  kindred  genera  ;  they  are  covered  externally  by  a  species 
of  operculum  formed  by  a  fold  in  the  skin  of  the  head. 

The  Axolotl  is  very  common  in  the  lake  of  Mexico,  and,  according 
to  Baron  Humboldt,  likewise  inhabits  the  cold  waters  of  mountain- 
lakes  at  much  greater  elevation  above  the  level  of  the  sea  than  the 
plains  surrounding  that  city.  It  is  commonly  sold  in  the  markets  of 
Mexico,  and  esteemed  a  luxury  by  the  inhabitants.  It  is  dressed 
after  the  manner  of  stewed  eels,  and  served  up  with  a  rich  and 
stimulating  sauce. 

Professor  Owen  has  described  a  second  species  under  the  »ame  of 
Axolotes  maculata,  which  also  is  an  inhabitant  of  Mexico. 

AYE-AYE.  [Cheieomts.] 

AYMESTRY  LIMESTONE,  one  of  the  calcareous  bands  in  the 
Upper  Silurian  series  which  has  been  produced  by  coral  and  shell 
accumulations  amidst  the  masses  of  argillaceous  sediments.  It  is  not 
traceable  beyond  the  districts  of  Ludlow,  Abberley,  Malvern,  AVool- 
hope,  May  Hill,  and  Usk.  It  is  partially  characterised  by  Pcntamcrus 
Knightii. 

AZA'LEA,  in  Botany,  is  the  name  of  a  genus  belonging  to  the 
natural  order  Ericacece,  and  consisting  of  shrubs  remarkable  for  the 
beauty  and  fragrance  of  their  flowers ;  on  which  account  they  are 
very  generally  cultivated  in  Europe.  By  some  botanists  the  genus  is 
esteemed  the  same  as  Rhododendron,  in  which  it  is  accordingly  sunk ; 
and  it  must  be  confessed  that  it  is  difficult  to  point  out  any  positive 
character  except  the  thin  and  generally  deciduous  leaves  by  which 
Azalea  can  be  distinguished  from  Rhododendron. 

The  forms  of  Azalea  may  be  reduced  to  four  principal  heads,  to  one 
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or  other  of  which  all  the  species  are  referable — namely,  1,  those  with 
glutinous  flowers  and  short  stamens  ;  2,  those  with  glutinous  flowers 
and  stamens  much  longer  than  the  corolla ;  3,  those  with  flowers  that 
are  scarcely  at  all  glutinous,  and  stamens  much  longer  than  the  corolla; 
and  4,  those  with  flowers  that  are  scarcely  at  all  glutinous,  and  short 
stamens. 

Section  I. — Flowers  covered  with  numerous  glutinous  hairs.  Stamens 
little  or  not  at  all  longer'  than  the  tube  of  the  corolla. 

1.  Azalea  viscosa.  Linn.  (-4.  odorata,  vittata,  fissa,  lucida  of  various 
authors).  Leaves  shining,  green  on  both  sides,  fringed  at  the  edge.  A 
native  of  swamps,  copses,  and  wet  and  shady  woods,  throughout  the 
United  States  of  North  America,  from  Canada  to  Georgia.  It  is  a  shrub 
from  3  to  8  feet  high,  with  the  young  branches  covered  with  numerous 
stiffish  brown  hairs.  The  leaves  are  bright  green,  shining,  and  smooth 
on  the  upper  side ;  paler  but  not  at  all  glaucous  on  the  under  side.  The 
flowers  are  deliciously  fragrant,  usually  white  or  nearly  so,  with  a 
long  narrow  tube,  and  a  contracted  limb  with  narrow  sharp-pointed 
divisions ;  they  are  covered  all  over  externally  with  glutinous  brownish- 
purple  glands.  The  stamens  are  not  so  long  as  the  segments  of  the 
corolla,  but  longer  than  its  tube.  It  is  one  of  the  most  common 
species  and  the  most  fragrant. 

2.  Azalea  glauca,  Lamarck.  Leaves  dull  green,  somewhat  wrinkled 
and  wavy  at  the  edge,  glaucous  on  the  under  side,  fringed  at  the  edge. 
Found  in  clayey  swamps  in  the  middle  states  of  North  America,  where 
it  flowers  rather  earlier  than  the  last.  In  a  wild  state  it  is  a  much 
rarer  plant,  and  does  not  grow  so  tall ;  its  white  flowers  appear  in  the 
utmost  profusion,  and  are  very  like  those  of  A.  viscosa,  but  the  stamens 
are  a  little  longer.    In  the  nurseries  it  is  called  A.  viscosa  fioribunda. 

Section  II. — Flowers  covered  with  numerous  glutinous  hairs.  Stamens 
much  longer  than  the  corolla. 

3.  Azalea  nitida,  Pursh.  Branches  with  very  few  hairs.  Leaves 
small,  rather  leathery,  shining,  and  smooth  on  both  sides.  Found  in 
deep  mossy  swamps  on  the  mountains  of  North  America,  from  the 
state  of  New  York  to  Virginia,  flowering  in  June  and  July.  The  leaves 
of  this  plant,  which  appear  a  little  earlier  than  the  flowers,  are  dark- 
green,  shining,  and  smaller  than  in  any  other  species :  the  only  parts 
which  are  hairy  arc  the  midrib  and  the  margin.  Tho  flowers  are 
white,  with  a  red  tinge,  and  glutinous  ;  their  tube  is  a  little  longer 
than  the  segments ;  the  calyx  is  very  short ;  the  stamens  are  longer 
than  the  corolla.  It  is  doubtful  whether  this  is  to  be  met  with  in 
cultivation. 

4.  Azalea  hispida,  Pursh.  Branches  clothed  with  numerous  stiffish 
hairs.  Leaves  long-lanceolate,  covered  with  bloom  on  both  sides, 
hairy  on  the  upper  surface,  and  smooth  on  the  lower.  A  native  of  the 
borders  of  lakes ;  and  on  the  highest  part  of  the  Blue  Ridge  in  the 
state  of  Pennsylvania,  flowering  in  July  and  August.  An  upright 
shrub,  growing  10  or  15  feet  high,  with  a  bluish  aspect,  by  which  it 
may  be  recognised  at  a  distance. 

5.  Azalea  pontica,  Linn.  Leaves  large,  not  shining,  puckered, 
reflexed  and  wavy  at  the  edge,  green  and  slightly  hairy  on  both  sur- 
faces. Flowers  yellow,  long-stalked,  covered  with  long  hairs  and 
glutinous  glands.  Common  in  the  Crimea,  the  Caucasus,  and  the 
eastern  parts  of  Poland,  rendering  the  whole  country  a  brilliant  garden 
with  its  golden  fragrant  flowers  during  the  month  of  May.  Although 
found  on  the  mountains,  it  is  by  no  means  an  alpine  plant,  but  dis- 
appears in  the  higher  regions  of  the  air,  where  tho  Pontic  Rhododendron 
takes  its  place.  Its  flowers  abound  in  a  fluid  nectar,  which  is  said  to 
render  poisonous  the  honey  collected  by  the  bees  at  the  time  of  its 
blooming.  It  is  readily  known  by  its  large  yellow  corolla  from  all 
the  American  species  :  in  the  gardens  it  deviates  to  a  pale  straw  colour, 
which  is  called  white  by  collectors. 

Section  III. — Flowers  with  scarcely  any  glutinous  hairs.  Stamens 
much  longer  than  the  corolla. 

6.  Azalea  pericl  yrnena,  Persoon  (.4.  nudiflora,  Willd. ;  pericly- 
menoides,  Michaux ;  coccinca,  speciosa,  rubra,  rutilans,  camca,  alba, 
papilionacca,  partita,  polyundra,  of  the  Gardens).  Leaves  flat,  nearly 
hairless,  except  the  midrib,  which  is  bristly.  Tube  of  the  corolla 
much  longer  than  the  limb,  which  is  white.  Found  wild  on  the  sides 
of  hills,  in  woods  all  over  Noi'th  America,  where  it  is  called  Upright 
Honeysuckle — a  name  which  it  well  merits  for  its  fragrance  and 
beauty.  It  is  a  smaller  plant  than  A.  viscosa,  rarely  exceeding  the 
height  of  a  man,  and  being  generally  much  shorter,  and  exceedingly 
branched.  By  botanists  it  was  formerly  distinguished  by  its  flowers 
appealing  before  its  leaves,  whence  it  was  called  A.  nudiflora  ;  but  as 
this  is  an  uncertain  circumstance,  the  name  we  have  adopted  from 
Persoon  deserves  the  preference.    Its  leaves  are  bright  green,  and 


nearly  smooth  on  the  upper  side,  flat,  and  by  no  means  puckered  or 
wavy  ;  their  under  side  and  the  branches  are  slightly  downy,  and  their 
margin  covered  with  stiff  hairs. 

7.  Azalea  canescens,  Michaux  (A.  bicolor,  Pursh).  Leaves  hoary, 
especially  beneath,  where  they  are  also  downy  ;  their  midrib  without 
any  stiff  hairs.  Tube  of  the  corolla  of  about  the  length  of  the  limb, 
which  is  white.  On  barren  sandy  hills,  in  the  southern  parts  of  th6 
United  States,  on  the  banks  of  rivers  in  South  Carolina,  and  on  the 
mountains  of  Virginia,  this  species  grows  wild  ;  it  resembles  A .  pcricly- 
mena  very  much,  but  is  a  tenderer  plant,  and  has  the  same  gray 
appearance  which  renders  A.  glauca  so  conspicuous  an  object.  Its 
flowers  are  small  and  white,  with  a  deep  rosy-red  tube ;  they  appear 
the  earliest  of  the  American  species. 

8.  Azalea  calendulacea,  Michaux.  Leaves  convex,  shining,  bright 
green,  slightly  hairy  on  both  sides,  reflexed  and  wavy  at  the  edge ; 
their  midrib  without  stiff  hairs.  Tube  of  the  corolla  not  longer  than 
the  broad  orange-coloured  or  scarlet  limb.  A  native  of  moist  places 
in  the  southern  states  of  North  America ;  sometimes  inhabiting  the 
banks  of  rivers,  but  more  frequently  adorning  the  mountains  with  a 
garment  of  living  scarlet. 

9.  Azalea  arborescens,  Pursh.  Leaves  covered  on  the  under  side  by 
a  glaucous  bloom,  and  smooth  on  both  sides.  Tube  of  corolla  longer 
than  the  segments.  Calyx  with  leafy  divisions.  The  only  botanist 
who  has  described  this  remarkable  plant  is  Pursh,  who  says  it  grows 
on  rivulets  near  the  Blue  Ridge  in  Pennsylvania,  flowering  from  May 
to  July.  He  speaks  of  it  thus  : — "  This  beautiful  species  has,  to  my 
knowledge,  not  yet  been  introduced  into  the  gardens.  I  have  only 
seen  it  in  its  native  place,  and  in  the  garden  of  Mr.  John  Bartram,  near 
Philadelphia.  It  rises  from  10  to  20  feet  high,  and  forms,  with  its 
elegant  foliage  and  large  abundant  rose-coloured  flowers,  the  finest 
ornamental  shrub  I  know.  The  flowers  are  not  so  much  pubescent  as 
the  rest  of  the  species  ;  the  scales  of  the  flowei--buds  are  large, 
yellowish-brown,  surrounded  with  a  fringed  white  border." 

Section  IV. — Flowers  entirely  destitute  of  glutinous  hairs.  Stamens 
short.    Corolla  bell-shaped. 

10.  Azalea  Sinensis  (A.  pontica ;  A.  Sinensis,  'Botanical  Register,' 
plate  1253).  Leaves  downy  on  both  sides,  sharp-pointed,  glaucous 
beneath,  reflexed  and  wavy  at  the  edges.  Flowers  covered  externally 
only  with  a  fine  silkiness ;  their  tube  much  shorter  than  the  bell- 
shaped  limb,  the  divisions  of  which  are  acute.  Introduced  from  China 
by  the  late  Mr.  W.  Wells,  of  Redleaf,  about  the  year  1826,  and  supposed 
to  be  a  native  of  that  country.  Its  leaves  are  very  like  those  of  Azalea 
pontica,  except  that  they  are  glaucous  underneath,  and  its  flowers  are 
of  a  bright  clear  ochry  yellow ;  it  is  even  supposed  to  be  a  mere 
variety  of  that  species.  Its  bell-shaped  corolla,  however,  without  any 
glandular  or  other  conspicuous  hairs  on  the  outside,  and  with  scarcely 
any  tube,  distinguishes  it  sufficiently.  The  segments  of  the  corolla  are 
broadly  ovate,  slightly  wavy,  and  the  upper  one  is  distinctly  dotted  in 
the  manner  of  a  rhododendron. 

11.  Azalea  Indica,  Linneeus.  Leaves  obovatc,  flat,  green  on  both 
sides,  and  very  abundantly  clothed  with  stiffish  brown  hairs.  Flowers 
quite  smooth  externally  ;  their  tube  much  shorter  than  the  bell-shaped 
limb,  the  divisions  of  which  are  rounded.  Calyx  small  and  very 
hispid  ;  stamens  five.  This  and  the  following  are  the  most  beautiful 
plants  which  exist  in  the  rich  flora  of  China,  where  they  far  exceed 
in  splendour  of  appearance  the  camellias,  moutans,  chrysanthemums, 
and  roses  of  that  favoured  climate.  This  forms  a  bush  varying  in 
height  from  two  to  six  feet,  with  the  branches  usually  drooping,  and 
covered  when  young  with  rigid  brown  hairs.  The  leaves  are  deep 
green,  flat,  and  half  evergreen,  usually  tinged  with  brown,  in  conse- 
quence of  the  many  brown  hairs  with  which  they  are  clothed.  The 
flowers  are  large  and  showy,  and  gaily  marked  with  brilliant  colours. 
The  calyx  is  very  small,  and  closely  covered  with  stiff  hairs.  There 
are  many  varieties,  of  which  the  Brick  Red,  the  Double  Purple,  and 
the  Variegated  are  the  principal. 

12.  Azalea  ledi folia,  Hooker.  Leaves  obovate,  flat,  evergreen, green 
on  both  sides,  and  clothed  with  brown  hairs.  Flowers  quite  smooth 
externally ;  their  tube  much  shorter  than  the  bell-shaped  limb,  the 
divisions  of  which  are  dilated  and  wavy.  Calyx  with  leafy  acute 
sepals ;  stamens  ten.  A  native  of  China,  and  less  impatient  of  cold 
than  the  last,  from  which  it  chiefly  differs  in  its  leafy  calyx,  evergreen 
less  rusty  shining  leaves,  larger  flowers,  and  more  numerous  stamens. 
There  are  two  varieties  in  the  gardens,  the  White  and  the  Royal 
Purple,  or  Phcenicea. 

A'ZURITE,  a  term  used  by  Phillips  to  denote  Lazulitc,  under  which 
name  this  mineral  is  most  generally  described  by  mineralogists 
[Lazdlite.]  It  is  different  from  Azure-Stone,  by  which  name  Lapis 
Lazuli,  the  Ultramarine  of  painters,  is  sometimes  known. 
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BABIA'NA,  a  genus  of  plants  belonging  to  the  natural  order 
Iridacece.  It  derives  its  singular  name  from  Babianer,  wliich 
the  Dutch  colonists  call  these  plants,  because  their  round  subterranean 
stems  are  greedily  eaten  by  baboons.  It  differs  from  Gladiolus  in 
its  round  leather-coated  seeds,  and  in  the  flowers  having  the  tube  of 
Txia,  and  from  Ixia  in  their  having  the  irregular  limb  of  Gladiolus. 
Fourteen  or  fifteen  species  are  known,  among  which  are  some  of  the 
handsomest  of  the  Cape  Bulbous  Plants,  as  they  are  commonly  though 
incorrectly  called.  Of  these  all  have  narrow,  plaited,  sword-shaped 
leaves,  rising  from  a  cormus  which  is  covered  with  rigid,  netted, 
brown  scales ;  this  part,  which  is  sometimes  called  the  bulb,  some- 
times the  root,  but  which  is  in  reality  a  short  underground  stem,  is 
propagated  by  one  or  more  young  buds  near  its  point,  which  shoot  up 
at  the  season  of  growth,  feed  upon  the  old  cormus  till  they  have  sucked 
it  quite  dry,  and  by  that  time  become  new  cormi  themselves  elevated 
upon  the  point  of  the  original  one.  In  this  way  the  underground 
cormi  gradually  rise  towards  the  surface  of  the  earth,  and  afford  an 
instance  of  vegetable  progression  which  by  some  has  been  adduced  as 
extremely  remarkable,  but  which  is  in  fact,  if  the  phenomenon  be 
rightly  considered,  precisely  analogous  to  the  progression  of  the  stem 
of  a  tree  into  the  air  by  the  formation  of  fresh  branches  year  after  year. 

The  flowers  of  Babiana  are  yellow,  purple,  and  even  scarlet,  of 
considerable  size,  and  extremely  handsome.  They  are  produced  in 
perfection,  provided  the  plants  are  so  cultivated  as  to  be  exposed 
abundantly  to  air,  light,  warmth,  and  moisture,  when  in  a  state  of 
growth,  and  preserved  cool  and  dry  while  in  a  state  of  repose.  It  is 
in  the  plains  of  the  Cape  of  Good  Hope  that  these  plants  are  found, 
where  they  are  exposed  for  two  or  three  months,  at  the  most,  to  rain  ; 
and  where,  during  the  remainder  of  the  year,  they  are  buried  beneath 
a  soil  so  dry  that  even  succulent  plants  themselves  can  scarcely  con- 
trive to  exist  upon  it. 

Babiana  sulphurea,  one  of  the  commonest  species,  grows  about  a 
foot  high,  with  oblong,  plaited,  hairy  leaves,  and  a  one-sided  spike  of 


Babiana  sulphurea. 

A,  a  diminished  figure  of  the  flowering  spike  ;  E,  one  of  the  covmi,  showing 
how  they  gradually  ascend  by  rising  annually  upon  the  remains  of  cormi  of 
former  years. 

four  or  five  flowers.  The  latter  are  about  two  inches  long,  of  a  pale 
sulphur-yellow,  with  a  short  sky-blue  tube  and  eye ;  the  segments 
are  oblong,  slightly  wavy,  nearly  equal  in  size,  and  spreading  nearly 
equally  rotfnd  three  short  erect  stamens.  The  style  and  stigma  arc 
sky-blue  ;  the  latter  very  narrow  and  channeled. 

BABINGTONTTE,  a  mineral  which  occurs  crystallised.  Its  primary 
form  is  a  doubly  oblique  prism  ;  the  colour  is  black  or  greenish-black  ; 


the  fracture  uneven;  hardness,  5'5  to  6'0  ;  lustre,  vitreous;  it  is 
faintly  translucent ;  the  specific  gravity  is  3'5.  It  has  been  found  at 
Arendal  in  Norway,  the  Shetland  Isles,  and  in  the  United  States  at 
Charles-town,  Massachusetts.  The  following  is  the  analysis  by  Arppe 
of  a  specimen  from  Arendal :  — 

Silica  5i-i 

Protoxide  of  Iron  21  "3 

Lime  .  19-6 

Magnesia  2-2 

Protoxide  of  Manganese       .       .       .       .       .  1"8 

Alumina  0-3 

Volatile  matter  09 

BABIROU'SSA  is  sometimes  called  the  Horned  Hog  by  travellers, 
from  the  great  length  and  curved  form  of  its  upper  tusks,  which  pierce 
through  the  upper  lip  and  grow 'upwards  and  backwards  like  the 
horns  of  the  Ruminantia.  It  is  a  species  of  wdd  hog  which  inhabits 
the  woods  of  Java,  Celebes,  and  others  of  the  larger  Sunda  Isles. 
From  its  more  slender  proportions  and  longer  limbs,  compared  with 
other  species  of  the  same  genus,  this  animal  has  been  likewise  called 
the  Stag-Boar,  and  was  not  altogether  unknown  to  the  ancients  ;  at 
least  it  seems  probable  that  it  is  the  Sus  tetraceros  of  ^Elian  (lib.  xviii., 
cap.  10),  and  is  plainly  referred  to  by  Pliny  (lib.  viii.,  cap.  52).  [Stjidte.] 
BABOON  (Cynocepkalus,  Cuvier),  a  genus  of  Quadrumana,  or  Four- 
Handed  Mammals,  which  forms  the  last  link  in  the  chain  that  unites 
the  Simiadee,  properly  so  called,  with  the  lower  animals.  The  zoolo- 
gical or  technical  name  of  this  genus,  Cynoccplialus,  is  from  a  Greek 
word  used  by  Aristotle  and  other  ancient  writers  to  designate  the 
common  species  of  Egypt  and  Arabia,  the  C.  Ha/madryas  of  modern 
writers,  and  is  plainly  derived  from  the  marked  resemblance  which 
the  head  and  face  of  these  animals  bear  to  those  of  a  dog,  and  which, 
in  truth,  constitutes  the  most  distinctive  character  of  the  genus.  The 
origin  of  the  common  name  Baboon  is  a  subject  of  greater  doubt. 
Skinner  and  other  British  etymologists  are  content  with  deriving  it 
from  our  vernacular  word  Babe,  without  considering  that  the  German 
Pavian,  the  Dutch  Baviaan,  the  French  Babouin,  and  the  Italian 
Babbuino,  are  manifestly  but  so  many  different  modes  of  writing  the 
same  term.  A  more  probable  origin  of  all  these  terms  appears  to  be 
the  Italian  Babbuino,  from  which  is  likewise  derived,  according  to  the 
opinion  of  Aldrovandus,  the  vulgar  Latin  word  Papio,  applied  by  the 
writers  of  the  loth  and  16th  centuries  to  these  animals,  and  which  is 
itself  a  diminutive  of  the  common  Italian  word  Babbo,  which  answers 
to  our  Papa. 

Though  the  Baboons  differ  widely  from  the  other  groups  of  quadru- 
manous  animals,  and  may  be  readily  distinguished  at  sight  even  by 
those  who  are  not  much  in  the  habit  of  observing  them,  yet  it  has 
been  found  not  a  little  difficult  to  form  such  a  simple  definition  of  the 
genus  as  will  comprehend  all  the  species  properly  belonging  to  it,  and 
also  distinguish  them  from  those  which  appertain  to  the  proximate 
genera,  Macacus  and  Cercopithecus.  The  most  marked  and  prominent 
of  the  characters  which  more  immediately  distinguish  the  Baboons 
from  the  other  Simiadee  consists  in  the  great  prolongation  of  the  face 
and  jaws,  and  in  the  truncated  form  of  the  muzzle,  which  gives  the 
whole  head  a  close  resemblance  to  that  of  a  large  dog,  and  from  which, 
as  already  observed,  the  Greeks  and  Romans  very  appropriately  deno- 
minated them  Cynocephali,  or  Dog-Headed  Monkeys.  In  the  ordinary 
Quadrumana,  which  have  the  head  and  face  round,  as  in  the  human 
species,  the  nose  is  flat,  and  the  nostrils  situated  about  half-way 
between  the  mouth  and  the  eyes,  the  whole  bearing  no  unapt 
resemblance  to  that  of  a  man  who  has  lost  the  greater  part  of  his 
nose  :  but  in  the  Baboons  this  organ  is  prolonged  uniformly  with  the 
jaws ;  it  even  surpasses  the  lips  a  little  in  length,  and  the  nostrils 
open  at  the  end  of  it  exactly  as  in  the  dog.  Here  there  is  a  marked 
difference  in  form  and  development  from  what  we  observe  in  the  Apes 
and  other  higher  groups  of  Quadrumana.  The  great  length  of  the 
face  detracts  from  the  size  of  the  skull ;  the  organs  of  mastication  are 
strongly  developed  to  the  prejudice  of  the  brain  and  intellectual  func- 
tions ;  the  facial  angle,  which  has  been  generally  regarded  as  a  pretty 
accurate  measure  of  the  mental  capacity,  is  reduced  to  30°,  whilst  it 
is  never  less  than  45°  in  the  Monkeys,  and  among  the-  Apes  amounts 
even  to  60°  or  65° ;  and  the  character  of  the  Baboons,  as  might  be 
readily  suspected  from  these  indications,  is  less  docile  and  intelligent 
than  that  of  the  kindred  genera.  To  the  same  prolongation  of  the 
face,  and  preponderance  of  the  anterior  part  of  the  head,  is  to  be 
attributed,  at  least  in  a  great  measure,  the  fact  that  the  Baboons  less 
frequently  assume  an  erect  posture  than  any  of  the  other  Quadrumana, 
and  are  less  capable  of  maintaining  it  for  any  length  of  time.  The 
weight  of  the  long  nose,  to  which  the  small  size  of  the  skull  forms  but 
a  very  inefficient  counterbalance,  fatigues  the  muscles  of  the  neck, 
and  constantly  tends  to  make  the  animal  seek  for  support  upon  all 
fours,  as  may  be  observed  in  a  dog  or  a  bear ;  and  in  fact  the  Baboona 
are  but  very  little  superior  to  these  animals  in  the  facility  with  which 
they  maintain  themselves  in  an  upright  posture. 
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In  their  native  mountains  the  ordinary  food  of  the  Baboons  is 
berries  and  bulbous  roots,  but  in  the  vicinity  of  human  habitations 
they  make  incursions  into  the  cultivated  fields  and  gardens,  and 
destroy  a  still  greater  quantity  of  grain  and  fruits  than  they  carry 
away  with  them.  In  well-inhabited  countries  where  they  are  likely 
to  meet  with  resistance,  their  predatory  incursions  are  usually  made 
during  the  night,  and  travellers  assure  us  that,  taught  by  experience 
of  the  risks  to  which  they  expose  themselves  during  such  expeditions, 
they  place  sentinels  upon  the  surrounding  trees  and  heights  to  give 
them  timely  warning  of  the  approach  of  danger ;  but  in  wilder  and 
more  solitary  districts,  where  the  thinness  of  the  population  and  the 
want  of  fire-arms  place  them  on  some  degree  of  equality  with  the 
inhabitants,  they  make  their  forays  in  the  open  day,  and  dispute  with 
the  husbandman  the  fruits  of  his  labour.  "  I  have  myself,"  says 
Pearce,  in  his  '  Life  and  Adventures  in  Abyssinia,'  "  seen  an  assembly 
of  large  monkeys  [baboons]  drive  the  keepers  from  the  fields  of  grain, 
in  spite  of  their  slings  and  stones,  till  several  people  went  from  the 
village  to  their  assistance,  and  even  then  they  only  retired  slowly, 
seeing  that  the  men  had  no  guns."  Some  travellers  even  assert  that 
if  the  troop  happens  to  be  surprised  in  the  act  of  pillaging,  the  senti- 
nels pay  with  then-  lives  for  their  neglect  of  the  general  safety  ;  but 
however  this  may  be,  it  is  certain  that  individuals  are  frequently  met 
with  which  exhibit  marks  of  ill-usage  from  their  companions,  and 
which  even  sometimes  appear  to  have  been  expelled  from  their 
society.  Others  assure  us  that  the  troop  sometimes  forms  a  long 
chain  extending  from  the  vicinity  of  their  ordinary  habitation  to  the 
garden  or  field  which  they  happen  to  be  engaged  in  plundering,  and 
that  the  produce  of  their  theft  is  pitched  from  hand  to  hand  till  it 
reaches  its  destination  in  the  mountains.  By  this  means  they  are 
enabled  to  carry  off  a  much  larger  booty  than  if  every  individual 
laboured  for  his  own  peculiar  benefit ;  but  notwithstanding  this 
attention  to  the  general  interest,  each  takes  care  before  retiring  to 
fill  his  cheek-pouches  with  the  most  choice  fruits  or  grains  which  he 
can  procure,  and  also,  if  not  likely  to  be  pursued,  to  carry  off 
quantities  in  his  hands.  After  these  expeditions  the  whole  troop 
retire  to  the  mountains  to  enjoy  their  booty.  They  likewise  search 
with  avidity  for  the  nests  of  birds,  and  suck  the  eggs ;  but  if  there  be 
young,  they  kill  them  and  destroy  the  nest ;  as,  notwithstanding  the 
evident  approximation  of  their  organisation  and  appetites  to  carni- 
vorous animals,  they  are  never  known  to  touch  a  living  prey  in  a  state 
of  nature,  and  even  in  captivity  will  eat  no  flesh  but  what  has  been 
thoroughly  boiled  or  roasted.  In  this  state  we  have  seen  various 
baboons  enjoy  their  mutton-bone  and  pick  it  with  apparent  satisfac- 
tion ;  but  it  was  evidently  an  acquired,  habit,  like  that  of  drinking 
porter  and  smoking  tobacco,  which  they  had  been  taught  by  the 
example  of  their  keepers. 

Of  all  the  Quadrumana  the  Baboons  are  the  most  frightfully  ugly. 
Their  small  eyes  deeply  sunk  beneath  huge  projecting  eyebrows,  their 
low  contracted  forehead,  and  the  very  diminutive  size  of  their  cranium 
compared  with  the  enormous  development  of  the  face  and  jaws,  give 
them  a  fierce  and  malicious  look,  which  is  still  further  heightened  by 
their  robust  and  powerful  make,  and  by  the  appearance  of  the  enormous 
teeth  which  they  do  not  fail  to  display  upon  the  slightest  provocation. 
The  fierceness  and  brutality  of  their  character  and  manners  correspond 
with  the  expression  of  their  physiognomy.  These  characters  are  most 
strongly  displayed  by  the  males  ;  but  it  is  more  especially  when,  in 
addition  to  their  ordinary  disposition,  they  are  agitated  by  the  passion 
of  love  or  jealousy  that  their  natural  habitudes  cai-ry  them  to  the 
most  furious  and  brutal  excess.  In  captivity  they  are  thrown  into  the 
greatest  agitation  at  the  appearance  of  young  females.  It  is  a  common 
practice  among  itinerant  showmen  to  excite  the  natural  jealousy  of 
their  baboons  by  caressing  or  offering  to  kiss  the  young  females  who 
resort  to  their  exhibitions,  and  the  sight  never  fails  to  excite  in  these 
animals  a  degree  of  rage  bordering  upon  frenzy.  On  one  occasion  a 
large  baboon  of  the  species  which  inhabits  the  Cape  of  Good  Hope 
(Cynocepkalns  porcarius)  escaped  from  his  place  of  confinement  in  the 
'  Jardin  des  Plantes'  at  Paris,  and  far  from  showing  any  disposition 
to  return  to  his  cage,  severely  wounded  two  or  three  of  the  keepers 
who  attempted  to  recapture  him.  After  many  ineffectual  attempts 
to  induce  him  to  return  quietly,  they  at  length  hit  upon  a  plan  which 
was  successful  There  was  a  small  grated  window  at  the  back  part  of 
his  den,  at  which  one  of  the  keepers  appeared  in  company  with  the 
daughter  of  the  superintendent,  whom  he  appeared  to  kiss  and  caress 
within  view  of  the  animal.  No  sooner  did  the  baboon  witness  this 
familiarity  than  he  flew  into  the  cage  with  the  greatest  fury,  and 
endeavoured  to  unfasten  the  grating  of  the  window  which  separated 
him  from  the  object  of  his  jealousy.  Whilst  employed  in  this  vain 
attempt  the  keepers  took  the  opportunity  of  fastening  the  door  and 
securing^  him  once  more  in  his  place  of  confinement.  Nor  is  this  a 
solitary  instance  of  the  influence  which  women  can  exert  over  the 
passions  of  these  savage  animals  :  generally  untractable  and  incorrigible 
whilst  under  the  management  of  men,  it  usually  happens  that  baboons 
are  most  effectually  tamed  and  led  to  even  more  than  ordinary 
obedience  in  the  hands  of  women,  whose  attentions  they  even  appear 
to  repay  with  gratitude  and  affection.  Travellers  sometimes  speak 
of  the  danger  which  women  run  who  reside  in  the  vicinity  of  the 
situations  which  these  animals  inhabit,  and  affirm  that  the  negresses 
on  the  coast  of  Guinea  are  occasionally  kidnapped  by  the  baboons, 


and  carried  off  to  their  fastnesses :  we  are  even  assured  that  certain 
of  these  women  have  lived  among  the  baboons  for  many  years,  and 
that  they  were  prevented  from  escaping  by  being  shut  up  in  caves  in 
the  mountains,  where  however  they  were  plentifully  fed,  and  in  other 
respects  treated  with  great  kindness.  It  is  to  be  observed  however 
that  these  accounts  rest  upon  authority  which  is  by  no  means  unex- 
ceptionable. Credible  and  well-informed  modern  travellers  do  not 
relate  them,  and  even  their  older  and  more  credulous  predecessors 
give  them  only  from  hearsay. 

In  addition  to  the  mental  and  physical  characters  already  mentioned, 
the  Baboons,  besides  the  great  development  of  their  canine  teeth,  are 
distinguished  by  having  a  fifth  tubercule  upon  the  posterior  molar  of 
the  under  jaw,  in  which  respect  they  differ  from  the  Apes  and 
Cercopitheci,  and  resemble  the  Macaci  and  Scmnopiihcci.  They  are 
furnished  with  large  callosities  and  capacious  cheek  pouches,  and 
their  tails,  always  shorter  than  those  of  the  Macacks  and  Monkeys, 
are  carried  erect  at  the  root,  and  then  hang  pendant  perpendicularly, 
like  that  of  a  horse  which  has  not  been  truncated.  Those  species 
which  have  very  short  tails  carry  them  upright  and  erect.  The  bones 
of  their  cheeks  also  are  protuberant  and  form  large  swellings  on  each 
side  of  the  nose ;  and  though  this  character  is  more  strongly  marked 
in  the  Mandrill  and  Drill  than  in  the  other  species,  yet  all  exhibit  it 
in  a  greater  or  less  degree.  It  is  only  since  the  labours  of  Messrs. 
Geoffroy  and  F.  Cuvier  have  developed  the  true  generic  characters  of 
the  different  groups  which  compose  the  family  of  Quadrumana,  that 
we  have  become  acquainted  with  the  geographical  distribution  of  these 
animals,  and  the  habitats  of  the  different  genera.  We  have  thus 
learned  that  the  Quadrumana  of  the  African  continent  are  as  distinct 
from  those  of  Asia  in  their  zoological  characters  as  they  are  in  the 
localities  which  they  inhabit ;  in  fact,  among  upwards  of  fifty  species 
of  Simiadce  belonging  to  the  Old  World  there  are  only  two  known 
instances  of  an  Asiatic  genus  occurring  in  Africa,  or  of  an  African 
genus  occurring  in  Asia.  One  of  these  instances  is  even  doubtful, 
since  the  animal  to  which  it  refers,  the  Common  Magot  or  Barbary 
Ape,  though  generally  considered  as  a  Macack,  is  in  reality  an  inter- 
mediate species  between  that  genus  and  the  Baboons,  which  it  resembles 
equally  in  its  habitat  as  it  does  in  its  powerful  and  muscular  frame, 
and  in  its  general  habits  and  character,  and  from  which  it  only  differs 
in  the  comparative  shortness  of  its  face  and  the  less  truncated  form  of 
its  nose.  These,  to  be  sure,  are  very  essential  characters  in  the  true 
Baboons  ;  but  in  all  departments  of  zoology  we  find  intermediate 
species,  which  partake  as  it  were  equally  of  the  characteristic  forms 
and  organisation  of  two  or  even  three  conterminous  genera,  and 
which  it  is  often  impossible  to  include  in  either  without  a  considerable 
relaxation  in  the  strict  import  of  their  respective  definitions.  The 
other  instance  to  which  we  have  alluded  regards  a  real  species  of 
Baboon,  the  Cynocephalus  Hamadryas  of  authors,  which  is  found  in 
Asia  and  Africa,  and  which  forms  the  only  indisputable  instance  of 
any  quadrumanous  animal  being  common  to  both  these  continents. 
In  other  respects  the  Baboons  are  a  strictly  African  genus.  They 
inhabit  all  the  great  mountain  ranges  of  that  continent,  from  tho 
shores  of  the  Mediterranean  to  the  Cape  of  Good  Hope,"  and  ara 
capable  of  supporting  a  much  lower  degree  of  temperature  than  any 
of  the  other  Quadrumana.  The  lofty  mountains  of  Samen  in  Abys- 
sinia, and  the  bleak  and  desolate  range  of  the  Sneeuwbergen  in  South 
Africa,  are  both  tenanted  by  numerous  troops  of  these  animals,  which 
appear  to  prefer  the  more  rigorous  climate  of  these  elevated  regions 
to  the  hot  and  sultry  forests  of  the  lower  plains.  Fischer  enumerates 
eleven  different  species  of  baboons,  but  it  is  evident  that  some  of  those 
which  he  describes  are  the  females  or  young  of  other  species ;  and  in 
fact  the  most  judicious  naturalists,  those  who  describe  from  their  own 
original  observations,  do  not  reckon  more  than  five  or  six.  The 
following  are  very  distinctly  marked,  and  have  been  universally 
admitted : — 

1.  C.  porcarius  (Desmarest),  the  Chacma.  The  colour  of  this  species 
is  a  uniform  dark  brown,  almost  black,  mixed  throughout  with  a  dark 
green  shade,  deepest  on  the  head  and  along  the  ridge  of  the  back,  and 
paler  on  the  anterior  part  of  the  shoulders  and  on  the  flanks.  The 
hair  over  the  whole  body  is  long  and  shaggy,  more  particularly  on 
the  neck  and  shoulders  of  the  males,  where  it  forms  a  distinct  mane  ; 
each  hair  is  of  a  light  gray  colour  for  some  distance  from  the  root, 
and  afterwards  annulated  throughout  its  entire  length,  with  distinct 
rings  alternately  black  and  dark  green,  sometimes  though  but  rarely 
intermixed  with  a  few  of  a  lighter  and  yellowish  shade.  The  green 
predominates  on  the  head  more  than  on  other  parts ;  the  face  and 
ears  are  naked,  as  are  likewise  the  palms  of  the  hands  and  soles  of  the 
feet ;  the  interior  surfaces  of  the  arms  and  thighs  are  but  thinly 
covered  with  hair,  which  is  long  and  of  a  uniform  dark -brown  colour  ; 
the  hair  on  the  toes  is  short,  bristly,  and  uniformly  black  ;  the  neck 
and  shoulders  of  the  male  are  furnished  with  a  mane  of  long  shaggy  hah-, 
which  is  wanting  in  the  females  and  young ;  and  the  cheeks  of  both  sexes 
have  small  whiskers  directed  backwards,  and  of  a  grayish  colour. 
The  tail  is  rather  more  than  half  the  length  of  the  body,  and  is  termi- 
nated by  a  tuft  of  long  black  hair ;  the  skin  of  the  hands,  face,  and 
ears,  is  of  a  very  dark  violet-blue  colour,  with  a  paler  ring  surrounding 
each  eye  ;  the  whole  of  the  upper  eyelids  are  white,  as  in  the  Manga- 
bey  (Cercopithecus  fuliginosus) ;  the  nose  projects  a  little  beyond  the 
upper  lip,  the  nostrils  are  separated  by  a  small  depression  or  rut,  as 
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in  the  dog  and  other  carnivorous  animals,  and  the  callosities  are  less 
strongly  marked  than  in  most  other  species  of  this  genus.  In  the 
adult  animal  the  muzzle  is  extremely  prolonged  in  comparison  with 
the  skull,  which  is  proportionately  contracted  and  flattened  :  the 
young  on  the  contrary  have  the  region  of  the  brain  much  larger  in 


The  Cliacma  (C.  porcarius). 


proportion  to  the  length  of  the  face,  the  head  considerably  rounder, 
and  in  form  resembling  that  of  the  adult  Monkeys  (Ccrcopitheci). 

The  Chacma,  so  called  from  the  Hottentot  word  T'Chackamma, 
the  aboriginal  name  of  this  baboon  in  South  Africa,  is  one  of  the 
largest  species  of  the  present  genus,  and  when  full  grown  is  equal  in 
size,  and  much  superior  in  strength,  to  a  common  English  mastiff. 
This  animal  inhabits  the  mountains  throughout  the  colony  of  the 
( 'ape  of  Good  Hope,  and  associates  in  families  more  or  less  numerous. 
They  are  still  found  on  the  Table  Mountain  above  Cape  Town,  though 
they  do  not  exist  in  such  numbers  as  they  appear  to  have  done 
formerly.  Still  however  they  pay  occasional  visits  to  the  gardens  at 
the  base  of  the  mountains,  and  with  such  skill  and  caution,  that  even 
the  most  watchful  dogs,  as  we  are  assured  by  Professor  Lichtenstein, 
cannot  always  prevent  them.  "  Although,"  he  remarks,  "  Kolbe 
somewhat  exaggerates  the  regular  and  concerted  manner  in  which 
their  robberies  are  carried  on,  yet  it  is  very  true  that  they  go  in  large 
companies  upon  their  marauding  parties,  to  support  each  other  recip- 
rocally, and  carry  off  their  plunder  in  greater  security."  Their  common 
food  consists  of  the  bulbous  roots  of  different  plants,  particularly  of 
the  Babiana  [Babiana]  ;  these  they  dig  up  with  their  fingers,  and 
peel  them  with  their  teeth,  and  heaps  of  the  parings  are  frequently 
seen  near  the  large  stones  upon  which  the  baboons  delight  to  sit  and 
look  round  them.  In  ascending  the  kloofs  or  passes  in  the  mountains 
of  South  Africa,  which  are  frequently  steep,  narrow,  and  dangerous, 
travellers  often  disturb  troops  of  these  animals  which  have  been 
sunning  themselves  on  the  rocks :  if  not  attacked  they  scamper  up 
the  sides  of  the  mountains  yelling  and  screaming  ;  but  if  fired  at  and 
wounded,  they  no  sooner  get  beyond  the  range  of  the  gun  than  they 
commence  rolling  and  throwing  down  stones,  and  otherwise  resenting 
the  injury.  A  full-grown  Chacma  is  more  than  a  match  for  two 
good  dogs,  and  though  there  is  no  animal  which  hounds  pursue  with 
so  much  fury,  yet  the  boers  of  the  interior  would  rather  set  their 
dogs  upon  a  lion  or  panther  than  upon  one  of  these  baboons. 

2.  C.  Hamadryas  (Linnseus),  the  Derrias,  the  most  celebrated  of 
all  the  Baboons,  and  probably  the  only  species  of  this  genus  known 
to  the  ancients,  inhabits  the  mountains  of  Arabia  and  Abyssinia,  and 
grows  to  the  size  of  a  large  pointer,  measuring  upwards  of  4  feet 
when  standing  erect,  and  2!2  feet  in  a  sitting  posture.  The  face  of 
t  his  species  is  extremely  elongated,  naked,  and  of  a  dirty  flesh -colour, 
with  a  lighter  ring  surrounding  the  eyes ;  the  nostrils,  as  in  the  dog, 
are  separated  by  a  slight  farrow ;  the  head,  neck,  shoulders,  and  all 
the  fore  part  of  the  body  as  far  as  the  loins,  are  covered  with  long 
shaggy  hair ;  that  on  the  hips,  thighs,  and  legs,  is  short,  and  contrasted 
with  the  former  has  the  appearance  of  having  been  clipped,  so  that 
the  whole  animal  bears  no  unapt  resemblance  to  a  French  poodle. 
The  hair  of  the  occiput  and  neck  is  upwards  of  a  foot  in  length,  and 
forms  a  long  mane  which  falls  back  over  the  shoulders,  and  at  a 
distance  looks  something  like  a  full  short  cloak.  The  whiskers  are 
broad  and  directed  backwards  so  as  to  conceal  the  ears  ;  their  colour, 
as  well  as  that  of  the  head,  mane,  and  fore  part  of  the  body,  is  a 
mixture  of  light  gray  and  cinereous,  each  hair  being  marked  with 
numerous  alternate  rings  of  these  two  colours ;  the  short  hair  of  the 
hips,  thighs,  and  extremities  is  of  a  uniform  cinereous  brown  colour, 
rather  lighter  on  the  posterior  surface  of  the  thighs  than  on  the  other 


parts ;  a  dark-brown  line  passes  down  the  middle  of  the  wick,  the 
hands  are  almost  jet  black,  and  the  feet  are  rusty  brown.  The  tail  is 
about  half  the  length  of  the  body,  and  is  carried  drooping  as  in  other 
baboons ;  it  is  terminated  by  a  brown  tuft  of  long  hair ;  the 
callosities  are  large  and  of  a  dark  flesh-colour;  the  palms  of  the 
hands  and  soles  of  the  feet  dark-brown.  The  female  when  full  grown 
is  equal  to  the  male  in  point  of  size,  but  differs  considerably  in  the 
length  and  colour  of  the  hair.  This  sex  wants  the  mane  which 
ornaments  the  neck  of  the  male,  and  is  covered  over  the  whole  body 
with  short  hair  of  equal  length,  and  of  a  uniform  deep  olive-brown 
colour,  slightly  mixed  with  green.  The  throat  and  breast  .are  but 
sparingly  covered  with  hair,  and  the  skin  on  these  parts,  as  well  as  on 
the  face,  hands,  and  callosities,  is  of  a  deep  tan-colour.  Hemprich 
and  Ehrenberg  in  their  '  Symbolse  Physica;'  compare  the  female  Derrias 
to  a  bear,  whilst  the  copious  mane  which  adorns  the  fore  quarters  of 
the  male  gives  to  that  sex  much  of  the  external  form  and  appearance 
of  a  small  lion.  The  young  of  both  sexes  resemble  the  female,  and 
the  large  whiskers  and  manes  of  the  males  only  begin  to  make 
their  appearance  when  the  animals  arrive  at  their  full  growth  and 
mature  age,  that  is,  when  they  have  completed  their  second  dentition. 
At  this  period  they  undergo  as  great  a  change  in  their  mental 
propensities  as  in  their  physical  appearance.  While  young  they  are 
gentle,  docile,  and  playful,  but  as  soon  as  they  have  acquired  their  full 
development,  they  become  sulky,  malicious,  and  morose. 

This  species  inhabits  Arabia  and  Abyssinia,  but  is  not  found  either 
in  Egypt  or  Nubia,  though  its  figure  is  often  sculptured  on  the  ancient 
monuments  of  both  these  countries.  Hemprich  and  Ehrenberg  found 
large  troops  of  them  in  Wadi  Kanun  and  in  the  mountains  near  the 
city  of  Gumfud  in  the  country  of  the  Wahabees,  as  well  as  in  the 
mountains  above  Arkeeko  on  the  Red  Sea ;  and  we  learn  from  Salt 
and  Pearce  that  they  are  extremely  common  upon  all  the  high  lands  in 
Tigrd.  The  travellers  above-mentioned  found  troops  of  1 00  and  upwards 
in  the  neighbourhood  of  Eilet,  in  the  chain  of  the  Taranta.  These 
were  usually  composed  of  ten  or  twelve  adult  males,  and  about 
twenty  adult  females ;  the  remainder  of  the  troop  was  made  up  of  the 
young  of  the  four  or  five  preceding  years.  When  seen  at  a  distance 
approaching  a  small  stream  for  the  purpose  of  quenching  their  thirst, 
they  bore  a  close  resemblance  to  a  flock  of  wild  hogs ;  and  it  was 
observed  that  the  young  ones  always  led  the  van,  and  that  the  old 
males  brought  up  the  rear,  probably  for  the  purpose  of  having  the 
whole  family  continually  under  their  immediate  observation.  The 
Arabic  name  of  this  animal  is  Robah  or  Robba ;  the  Abyssinians  call  it 
Derrias,  according  to  Pearce's  orthography,  or  Karrai,  according  to  the 
spelling  of  Hemprich. 

The  name  of  this  species  in  the  ancient  Ethiopic  or  Geez,  the 
learned  language  of  the  Abyssinians,  is  Tot  or  Tota.  The  figure  of  this 
animal  in  a  sitting  posture  is  common  upon  the  ancient  monuments  of 
Egypt  and  Nubia ;  small  metal  images  of  it  have  been  dug  up  among 
the  ruins  of  Memphis  and  Hermopolis,  and  mummies  containing  the 
embalmed  body  of  the  animal  are  still  found  among  the  catacombs. 
Strabo  indeed  (p.  812),  in  mentioning  Hermopolis  as  the  centre  of 
the  adoration  paid  to  the  Cynocephalus,  says  that  the  Babylonians  in 
the  vicinity  of  Memphis  paid  divine  honours  to  the  Gebus:  yet 
though  the  geographer  makes  use  of  veiy  different  names,  and  though 
these  in  reality  apply  to  very  different  animals,  there  is  good  reason 
to  believe  that  they  both  refer  in  the  present  instance  to  the  same 
species ;  no  quadrumanous  animal  is  ever  found  represented  upon  the 
sacred  monuments  of  ancient  Egypt  except  the  Baboon  nor  have  the 
images  of  any  other  species  ever  been  dug  up  in  searching  for 
antiquities.  One  or  two  instances,  indeed,  occur  in  the  representation.-; 
of  profane  subjects,  such  as  the  procession  of  a  returning  conqueror, 
in  which  Monkeys  (  Cercopithcci )  are  introduced,  as  for  instance  the 
painting  discovered  at  Thebes  by  the  late  Mr.  Salt  and  represented 
by  Minutola  ( tab.  xii.,  fig.  9  ),  in  which  a  monkey  is  represented  riding 
on  the  neck  of  a  cameleopard ;  but  this  was  manifestly  intended 
merely  to  fix  the  locality  of  the  country  or  people  whose  subjection 
the  triumph  was  meant  to  commemorate,  and  by  no  means  indicates  a 
participation  in  the  divine  honours  which  were  paid  to  the  baboon. 
Neither  does  the  female  ever  appear  to  be  represented  as  an  object  ot 
worship  ;  all  the  figures  and  images  seem  to  be  those  of  males,  as  is 
proved  by  the  mane  which  covers  the  neck  and  shoulders,  and  which 
gives  a  fullness  to  the  fore  part  of  the  body  in  this  sex  which  is 
wanting  in  the  other. 

3.  C.  pupio  ( Desmarest ),  the  Common  Baboon,  is  of  a  uniform 
yellowish-brown  colour,  slightly  shaded  with  sandy  or  light  red  upon 
the  head,  shoulders,  body,  and  extremities  ;  the  whiskers  alone  are  of 
a  light  fawn-colour ;  the  face,  ears,  and  hands  are  naked  and  entirely 
black,  the  upper  eyelids  white  and  also  naked,  and  the  tail  about 
half  the  length  of  the  body,  but  not  terminated  by  the  tuft  which 
distinguishes  it  in  the  last  two  species.  The  hair  of  the  occiput  and 
neck  is  rather  longer  than  that  on  the  neck  and  shoulders,  but  is 
neither  so  long  nor  so  thick  as  to  give  it  any  resemblance  to  the  mane 
of  the  Chacma  or  Derrias ;  neither  is  the  face  of  the  present  species 
so  much  prolonged  as  in  these  two  animals ;  the  nose  however  is 
advanced  rather  beyond  the  extremity  of  the  lips,  and  has  the  nostrils 
opening  as  in  the  other  baboons ;  the  cheeks  are  considerably  swollen 
immediately  below  the  eyes,  after  which  the  breadth  of  the  face 
contracts  suddenly,  giving  the  muzzle  or  nose  the  appearance  cf 
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having  been  broken  in  that  situation  by  a  heavy  blow.  The  whiskers 
are  not  so  thickly  furnished  as  in  the  species  already  described  ;  they 
are  however  equally  directed  backwards,  but  do  not  conceal  the  ears, 
which  are  black,  naked,  and  less  regularly  oval  than  in  man  and  the1 
generality  of  the  Simiae.  The  under  parts  of  the  body,  the  breast, 
belly,  abdomen,  and  inner  face  of  the  arms  and  thighs,  are  very 
sparingly  furnished  with  long  hairs  of  a  uniform  brown  colour.  The 
females  and  young  differ  in  no  other  respect  from  the  adult  males, 
except  in  being  of  a  lighter  and  more  active  make. 

This  species  inhabits  the  coast  of  Guinea,  and  is  that  most 
conimmonly  seen  about  the  streets,  and  in  menageries  and  museums. 
In  youth  it  is  gentle,  curious,  gluttonous,  and  incessantly  in  motion, 
smacking  its  lips  quickly,  and  chattering  when  it  wishes  to  beg  contri- 
butions from  its  visitors,  and  screaming  loudly  when  refused  or 
tantalised.  As  it  grows  older  however  it  ceases  to  be  familiar,  and 
assumes  all  the  morose  look  and  repulsive  manners  which  characterise 
the  baboons  in  general.  The  specimen  observed  by  Buffon  was  full 
grown,  and  exhibited  all  the  ferocity  of  disposition  and  intractability 
of  nature  common  to  the  rest  of  its  kind.  "It  was  not,"  says  he, 
"  altogether  hideous,  and  yet  it  excited  horror.  It  appeared  to  be 
continually  in  a  state  of  savage  ferocity,  grinding  its  teeth,  perpetually 
restless,  and  agitated  by  unprovoked  fury.  It  was  obliged  to  be  kept 
shut  up  in  an  iron  cage,  of  which  it  shook  the  bars  so  powerfully 
with  its  hands  as  to  inspire  the  spectators  with  apprehension.  It  was 
a  stout-built  animal,  whose  nervous  limbs  and  compressed  form 
indicated  great  force  and  agility  ;  and  though  the  length  and  thickness 
of  its  shaggy  coat  made  it  appear  to  be  much  larger  than  it  was  in 
reality,  it  was  nevertheless  so  strong  and  active  that  it  might  have 
readily  worsted  the  attacks  of  several  unarmed  men." 

4.  C.Mormon  and  C.  Maimon{  Linnseus),  the  Mandrill,  is  the  largest 
of  the  whole  genus,  and  may  be  readily  distinguished  from  all  the 
other  baboons  by  the  enormous  protuberance  of  its  cheeks,  and  the 
bright  and  variegated  colours  which  mark  them,  as  well  as  by  its  short 
upright  tail.    The  full-grown  Mandrill  measures  above  5  feet  when 


The  Mandrill  [0.  Mormon  and  ft  Maimon), 

standing  upright ;  the  limbs  are  short  and  powerful,  the  body  thick 
and  extremely  robust,  the  head  large  and  almost  destitute  of  forehead, 
the  eye-brows  remarkably  prominent,  the  eyes  small  and  deeply  sunk 
in  the  head,  the  cheek-bones  swollen  to  an  enormous  size,  and  formiug> 
projections  on  each  side  of  the  nose  as  large  as  a  man's  fist,  marked 
transversely  with  numerous  alternate  ribs  of  light  blue,  scarlet,  and  ■ 
deep  purple  ;  the  tail  not  more  than  a  couple  of  inches  in  length,  and 
generally  carried  erect ;  the  callosities  large,  naked,  and  of  a  blood- 
red  colour.  The  general  colour  of  the  hair  ia  a  light  olive  brown 
above,  and  silvery  gray  beneath,  and  the  chin  is  furnished  underneath 
with  a  small  pointed  yellow  beard.  The  hair  of  the  forehead  and 
temples  is  directed  upwards  so  as  to  meet  in  a  point  on  the  crown, 
which  gives  the  head  a  triangular  appearance ;  the  ears  are  naked, 
angular  at  then- superior  and  posterior  borders,  and  of  a  bluish  black 
colour ;  and  the  muzzle  and  lips  are  large,  swollen,  and  protuberant. 
The  former  is  surrounded  above  with  an  elevated  rim  or  border,  and 
truncated  like  the  snout  of  a  hog — a  character  which  we  have  observed 
in  no  other  baboon,  and  which  leads  us  to  suspect  that  the  Mandrill  is 
the  species  that  Aristotle  incidentally  mentions  by  the  name  Chcero- 
pithecus  (xoipom6riKos),  ('  Hist.  Anim.,'  lib.  ii.  cap.  2),  and  which  may 
have  been  brought  into  Egypt  or  Greece  by  the  merchants  who  kept 
up  a  regular  intercourse  between  Egypt  and  the  countries  of  the 
interior.  There  are  other  considerations  which  give  a  strong  degree 
of -probability  to  this  conjecture.  The  short,  indeed  almost  tuber- 
culous, tail  of  the  Mandrill,  for  instance,  would  have  led  Aristotle  to 
compare  it  with  the  ape  or  Pithecus  (m8i)Kos),  rather  than  with  the 
other  Simiadce,  all  of  which  have  tails  of  considerable  length  ;  and  the 
truncated  form  of  the  snout  would  readily  suggest  its  similarity  to  the 
hog  (xoi'pos).    We  are  aware  that  the  Chxropit  heats  of  the  Greek 


philosopher  has  been  generally  identified  with  the  Common  Baboon  or 
the  Derrias  ;  but  neither  of  these  species  possesses  any  character  which 
justifies  that  supposition ;  and  Desides,  the  Derrias  is  indisputably 
allowed  to  be  the  species  designated  by  the  much  more  appropriate 
name  of  Cijnocephalus  (KwoicetpaAos).  Nor  does  the  Mandrill  differ 
much  in  its  general  form  and  appearance  from  the  Pithecus  of  Aristotle, 
which  was  the  common  Magot  or  BarbaryApe  (Macacusiwuus)  :  there 
is  no  very  great  difference  in  the  size  of  these  animals,  their  colour  ia 
very  nearly  the  same,  both  are  equally  remarkable  for  the  powerful 
make  of  their  todies,  and  the  sinewy  character  of  their  short  stout 
limbs  ;  and  in  fact  the  only  striking  difference  which  exists  between 
them  is  the  prolonged,  truncated,  swinish  snout  of  the  one,  and  the 
round  head  and  short  face  of  the  other.  Thus  we  can  very  satisfac 
torily  account  for  both  members  of  the  compound  name  employed  t*i 
Aristotle ;  nor  can  an  objection  be  fairly  taken  to  the  approximation 
which  we  have  here  made  of  his  Chixropithecus  to  the  Mandrill  of 
Guinea,  on  account  of  the  extremely  limited  knowledge  which  the 
ancient  Greeks  possessed  of  the  western  coasts  of  Africa ;  since  we 
know  that  they  were  well  acquainted  with  other  animals  from  the 
same  or  even  a  more  remote  locality  ;  such,  for  instance,  as  the  Gnu 
{Anlilope  Gnu),  which  is  clearly  the  Catoblepas  of  ancient  writers,  and 
the  Pecasse  or  buffalo  of  the  Gold  Coast. 

The  females  and  young  Mandrills  differ  from  the  adult  males  in  the 
shorter  and  less  protuberant  form  of  the  muzzle,  which  is  moreover  of 
a  uniform  blue  colour ;  the  cheek-bones  have  little  or  no  elevation 
above  the  general  plane  of  the  face,  nor  are  they  marked  with  the 
longitudinal  furrows  which  give  the  other  sex  so  singular  an  appear- 
ance ;  at  least  they  are  far  from  being  so  prominently  developed.  It 
is  only  indeed  when  they  have  completed  their  second  dentition  that 
these  characters  are  fully  displayed  in  the  males,  and  that  the  extremity 
of  the  muzzle  assumes  that  bright  red  hue  by  which  it  is  so  remarkably 
distinguished. 

The  Mandrill  ia  often  mentioned  by  travellers,  and  bears  the  diffe- 
rent names  of  Smitten,  Choras,  Boggo,  Barris,  &c,  according  to  the 
language  or  dialect  of  the  tribes  in  whose  territories  it  has  been  observed. 
Those  which  have  been  observed  in  a  domestic  state  are  generally 
remarked  to  have  had  a  strong  taste  for  spirituous  and  fermented 
liquors.  A  remarkably  fine  individual,  which  was  long  kept  at  Exeter 
Change,  and  afterwards  at  the  Surrey  Zoological  Gardens,  drank  his 
pot  of  porter  daily,  and  evidently  enjoyed  it.  In  a  state  of  nature  his 
great  strength  and  malicious  character  render  the  Mandrill  a  truly 
formidable  animal.  As  they  generally  march  in  large  bands,  they 
prove  more  than  a  match  for  any  other  inhabitants  of  the  forests,  and 
are  even  said  to  attack  and  drive  the  elephants  away  from  the  districts 
in  which  they  have  fixed  their  residence.  The  inhabitants  of  those 
countries  themselves  are  afraid  to  pass  through  the  woods  unless  in 
large  companies  and  well  armed  ;  and  it  is  said  that  the  Mandrills 
will  even  watch  their  opportunity  when  the  men  are  in  the  fields,  to 
plunder  the  negro  villages  of  everything  eatable,  and  sometimes  attempt 
to  cany  off  the  women  into  the  woods. 

5.  C.  leucopha  us  (F.  Cuvier),  the  Drill,  is  a  species  only  recently 
admitted  by  the  most  judicious  modem  naturalists,  though  long  since. 


The  Drill  (C.  Icucoplucus). 
described  by  Pennant,  and  after  him  by  various  other  writers.  It  ia 
likewise  a  native  of  the  coast  of  Guinea,  and  like  the  Mandrill  is  dis- 
tinguished by  a  short  erect  stumpy  tail,  scarcely  two  inches  in  length, 
and  covered  with  short  bristly  hair.  The  cheeks  are  not  so  protu- 
berant as  in  that  species,  neither  are  they  marked  with  the  same 
variety  of  colours  ;  and  the  size  and  power  of  the  animal  are  much 
inferior.  The  colours  of  the  body  bear  some  resemblance  to  those  of 
the  Mandrill,  but  they  are  more  mixed  with  green  on  the  upper  parts, 
and  are  of  a  lighter  or  more  silvery  hue  beneath.  The  head,  back, 
sides,  outer  surface  of  the  limbs,  a  band  at  the  base  of  the  neck,  and 
the  backs  of  the  fore  hands,  are  furnished  with  very  long  fine  hair,  of 
a  light-brown  colour  at  the  root,  and  from  thence  to  the  point  marked 
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with  alternate  rings  of  black  and  yellow,  the  two  last  colours  alone 
appearing  externally,  and  hy  their  mixture  giving  rise  to  the  greenish 
shade  that  predominates  over  all  the  upper  parts  of  the  head  and  body. 
The  under  parts  of  the  body  are  equally  covered  with  long  fine  hair, 
but  of  a  uniform  light-brown  or  silvery-gray  colour,  and  more  sparingly 
furnished  than  on  the  back  and  sides;  the  whiskers  are  thin  and 
directed  backwards  ;  there  is  a  small  orange-coloured  beard  on  the 
chin  ;  the  hair  on  the  temples  is  directed  upwards,  and  meeting  from 
both 'sides  forms  a  pointed  ridge  or  crest  on  the  crown  of  the  head  ; 
and  the  tail,  short  as  it  is,  is  terminated  by  a  small  brush.  The  face 
and  cars  are  naked,  and  of  a  glossy  black  colour  like  polished  ebony ; 
the  cheek-bones  form  prominent  elevations  on  each  side  of  the  nose, 
as  in  the  Mandrill,  only  not  nearly  so  large  ;  neither  are  they  marked 
with  the  same  series  of  .alternate  ridges  and  furrows,  nor  with  the 
brilliant  and  varied  colours  which  render  that  species  so  remarkable  ; 
the  palms  of  the  hands  and  soles  of  the  feet  are  also  naked  in  the 
Drill,  and  of  a  deep  copper-colour ;  the  colour  of  the  skin,  when  seen 
beneath  the  hair,  is  uniform  dark-blue,  and  that  of  the  naked  callosities 
bright-red.  The  female  differs  from  the  male  by  her  smaller  size, 
shorter  head,  and  much  paler  colour ;  and  the  young  males  exhibit 
the  same  characters  up  to  the  time  of  their  second  dentition. 

The  Wood-Baboon,  the  Cinereous  Baboon,  and  the  Yellow  Baboon  of 
Pennant,  are  all  manifestly  referrible  to  this  species,  and  differ  only 
from  the  difference  of  the  age  and  sex  of  the  specimens  from  which 
he  took  his  description.  The  habits  and  manners  of  the  Drill  have 
not  been  observed  in  a  state  of  nature,  nor  do  we  find  the  animal 
itself  indicated  in  the  works  of  any  of  the  travellers  which  we  have 
consulted.  In  its  native  country  it  is  probably  confounded  with  the 
Mandrill,  at  least  by  casual  and  passing  observers,  but  it  is  frequently 
brought  into  this  country,  and  is  well  known  as  a  menagerie-animal. 
Its  habits  in  confinement  do  not  appear  to  differ  in  any  material 
respeet  from  those  of  its  congeners. 

BA'CCA,  the  technical  name  by  which  botankvts  distinguish  the 
fruit  commonly  called  a  Berry.  While  however  the  English  word  is 
familiarly  applied  to  all  soft  fruits,  of  whatever  construction  internally, 
it  is  strictly  speaking  made  use  of  to  designate  those  fruits  only  which 
have  a  thin  skin,  are  pulpy  internally,  and  have  several  seeds  finally 
lying  loose  in  the  pulpy  mass ;  such  are  the  gooseberry,  currant, 
grape,  fruit  of  the  potato,  &c.  When  a  fruit  has  only  a  fleshy  rind, 
without  any  internal  pulpiness,  as  is  the  case  with  the  capsicum, 
it  ia  not  called  a  Berry,  but  a  Berried  Capsule.  It  will  be  seen 
that  this  definition  excludes  the  berries  of  the  hawthorn,  the  rasp- 
berry, the  orange,  the  rose,  &c.  [Pome  ;  Et.erio  ;  Hesperidium  ; 
Cynarrhodon.] 

BA'CCHA,  a  genus  of  Insects  belonging  to  the  natural  order  Diptera 
and  family  Syrphidce.  The  species  of  this  genus  of  two-winged  flies 
are  peculiar  in  having  the  two  basal  joints  of  the  abdomen  remarkably 
long  and  slender,  with  the  remaining  joints  depressed,  and  suddenly 
increased  in  breadth.  They  are  generally  of  a  black  or  bronze  colour, 
with  yellow  spots  or  markings.  They  are  met  with  near  London,  and 
frequent  flowers. 

BACILLA'RIA,  a  large  family  of  Infusorial  Animalcules,  constituted 
by  Ehrenberg,  who  includes  in  it  upwards  of  30  genera.  The  silicious 
shields  of  these  animalcules  are  amongst  the  most  numerous  of  the 
forms  of  Microzoaria  in  the  Cretaceous,  Tertiary,  and  Superficial 
Deposits.  Xantkidia  occur  in  the  Chalk  and  its  included  nodules  of 
flint:  Gaillonellce,  Navicuhe,  Actinocycli,  Coscinodisci,  Gomphonenue, 
and  other  genera,  abound  in  the  white  Tertiary  Marls  of  Greece,  Italy, 
Bohemia,  England,  and  North  America.  The  Silicious  Beds  of  Bohemia 
(Polierschiefer),  which  are  14  feet  in  thickness,  contain  innumerable 
shields  of  Navicuhe,  and  probably  few  of  the  superficial  lacustrine 
deposits  of  Europe  are  wholly  devoid  of  these  exuviae.  [Diatomaceje.] 
BA'CTRIS,  a  genus  of  Palms,  consisting  of  a  considerable  number 
of  species,  found  about  rivers  and  in  marshy  places  in  America  within 
the  tropics,  especially  near  the  Line.  Their  trunk  is  usually  of 
moderate  height,  or  even  dwarfish,  never  exceeding  20  feet ;  sometimes 
having  the  stout  tree-like  aspect  of  palms  in  general,  but  often 
more  resembling  reeds.  They  often  grow  in  dense  patches,  forming 
impassable  thickets,  on  account  of  the  numerous,  long,  hard,  black 
spines  with  which  the  stem  is  protected.  The  wood  is  generally 
hard  and  black  towards  the  outside,  but  pale  yellow  internally,  with 
black  fibres.  The  leaves  usually  grow  all  over  the  surface  of  the  stem, 
instead  of  being  confined  to  the  summit  only.  They  have  extremely 
spiny  stalks,  and  are  either  pinnated  after  the  manner  of  the  date-palm, 
or  merely  consist  of  two  broad,  sharp,  diverging,  plaited  lobes.  The 
fruit  is  small,  soft,  with  a  subacid  rather  fibrous  pulp  inclosed  in  a 
bluish-black  rind,  and  affords  a  grateful  fruit  to  small  birds. 

Bactris  acanthocarpa,  a  species  which  grows  12  or  15  feet  high  in 
the  primaeval  woods  about  Bahia,  forming  patches  30  feet  in  circum- 
ference, and  having  elegant  pinnated  leaves  6  or  8  feet  long,  with  stout 
spines  on  their  stalks,  yields  an  extremely  tough  thread,  from  which 
the  natives,  who  call  it  Tucum,  manufacture  strong  nets.  Its  drupes 
are  of  a  kind  of  vermilion-red,  bristling  with  short  black  prickles. 
Martius  mentions  17  other  species. 

BACULI'TES,  a  genus  of  Lamarck's  Polythalamous  or  Many- 
Chambered  Cephalopods,  belonging  to  the  family  of  Ammonites. 
Baculites,  which  was  first  discovered  by  Faujas  de  St.  Fond  in  the 
limestone  of  Maestricht,  is  only  known  in  a  fossil  state,  and  is  com- 


paratively abundant  in  the  limestone  of  Valognes,  in  Normandy. 
The  shell  is  straight,  more  or  less  compressed,  conical,  or  rather 
tapering  to  a  point,  and  very  much  elongated.    The  chambers  are 


Bactris  acanthocarpa. 

sinuous,  and  pierced  by  a  marginal  siphon,  and  the  last  chamber  is 
several  inches  in  length.  Baculites  vertebralis,  Montfort,  affords  a 
good  example  of  the  genus.  [Ammonites.] 


Baculites  vertebralis. 
a,  b,  Portions  of  Baculites  vet  tebralis  ;  c,  a  detached  piece  of  the  same. 

BADGER  (Mcles,  Cuvier),  a  genus  of  Plantigrade  Carnivorous 
Mammals  included  by  Linnaeus  among  the  Bears,  but,  as  well  as  the 
Gluttons,  Racoons,  Coatis,  &c,  very  properly  separated  from  that 
group  by  succeeding  naturalists. 

This  genus,  as  definitely  characterised  by  modern  zoologists,  is 
distinguished  by  a  system  of  dentition  which  is  in  many  respects 
analogous  to  that  of  the  Moufettes  (Mephitis),  a  genus  of  Camivora, 
which  indeed  is  scarcely  to  be  recognised  as  differing  from  the  badgers 
except  in  the  plantigrade  or  rather  semi-plantigrade  formation  of 
their  extremities.  There  is  nothing  remarkable  either  in  the  size  or 
number  of  the  incisor  or  canine  teeth  ;  the  grinders  however  are  in 
some  respects  peculiar,  and  it  is  this  part  of  the  dentition  which 
principally  distinguishes  the  Badgers.  There  are  4  false  molars  in 
the  upper  and  8  in  the  under  jaw,  2  and  4  on  each  side  respectively, 
followed  by  a  carnassier  and  a  single  tuberculous  tooth  of  large 
dimensions.  The  whole  system  is  better  adapted  for  masticating  and 
bruising  vegetable  substances  than  for  cutting  and  tearing  raw  flesh  ; 
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and  in  fact  the  Badgers  are  much  less  carnivorous  than  any  other 
animal  of  the  order  to  which  they  belong,  except  perhaps  the  bears. 
The  quality  of  the  food  is  in  all  cases  necessarily  dependent  upon  the 
nature  of  the  dentition.  The  principal  character  of  the  feet  in  the 
badgers  consists  in  their  having  five  toes  both  before  and  behind, 
Bhort,  strong,  deeply  buried  in  the  flesh,  and  furnished  with  powerful 
compressed  claws,  admirably  calculated  for  burrowing  or  turning  up 
the  earth  in  search  of  roots.  The  legs  are  short  and  muscular ;  the 
body  broad,  flat,  and  compact ;  the  head  more  or  less  prolonged  ;  the 
gnout  pointed ;  the  ears  small,  and  the  tail  short.  Beneath  the  anus 
there  is  an  aperture  of  considerable  size  which  opens  transversely, 
and  exudes  from  its  inner  surface  a  greasy  or  oleaginous  matter  of 
very  offensive  odour.  The  same  formation  is  observed  in  many  other 
genera  of  carnivorous  mammals,  though  the  qualities  of  the  substance 
secreted  differ  according  to  the  species.  In  the  Civets  and  Genets,  for 
instance,  its  smell  is  so  pleasing  as  to  entitle  it  to  the  rank  of  a 
perfume ;  whilst  in  the  Moufettes,  on  the  contraiy,  its  odour  is  so 
extremely  fetid  as  to  have  acquired  for  them  above  all  other  animals 
the  generic  name  of  Mephites,  or  Stinkards. 

The  Badgers  sleep  all  day  at  the  bottom  of  their  burrows,  and  move 
about  during  the  night  in  search  of  food.  They  are  frequently  accused 
of  destroying  rabbits,  game,  and  even  young  lambs ;  but  roots  and 
fallen  fruits  appear  to  constitute  the  chief  part  of  their  food,  and  they 
certainly  exhibit  a  more  marked  taste  for  vegetable  than  for  animal 
food,  at  least  when  kept  in  confinement.  With  the  powerful  claws  of 
their  fore  feet  they  construct  a  deep  and  commodious  burrow, 
generally  in  a  sandy  or  light  gravelly  soil ;  this  has  but  a  single 
entrance  from  without,  but  it  afterwards  divides  into  different 
chambers,  and  terminates  in  a  round  apartment  at  the  bottom,  which 
is  well  lined  with  dry  grass  and  hay.  The  habits  of  the  badgers  are 
extremely  solitary  ;  they  are  never  found  in  company  even  with  the 
females  of  their  own  species,  and  as  they  sleep  all  day  rolled  up  in 
their  bed  of  warm  hay  at  the  bottom  of  their  holes,  they  are  always 
fat  and  in  good  condition  :  their  flesh  is  relished  in  many  places  as  an 
article  of  food.  They  carefully  remove  everything  of  an  offensive 
nature  from  their  earths,  never  deposit  their  excrements  in  the  vici- 
nity of  their  habitations,  and  are  even  said  to  abandon  them  if  acci- 
dentally or  intentionally  polluted  by  any  other  creature.  In  its 
geographical  distribution  the  genus  extends  throughout  the  whole  of 
Europe,  Northern  and  Central  Asia,  and  North  America  :  we  have  no 
accounts  of  its  extending  into  Africa  or  South  America,  in  the  former 
of  which  continents  it  appears  to  be  represented  by  the  Rattel  (Gulo 
mdlivora,  Desmarest),  and  in  the  latter  by  various  species  of  Moufettes 
(Mephitis).  Australia  possesses  no  species  of  mammal  belonging  to 
the  Plantigrade  Family,  at  least  none  has  been  hitherto  discovered  in 
that  country ;  and  in  the  Eastern  Peninsula  and  Isles  of  India  the 
place  of  the  Badger  is  supplied  by  the  Telagon  (Mydaus  meliceps, 
F.  Cuvier). 

The  number  of  species  which  zoologists  admit  into  the  genus  Meks 
is  very  limited  indeed.  All  writers,  without  exception,  have  followed 
F.  Cuvier's  example  in  excluding  the  Indian  Badger,  for  the  pur- 
pose of  making  it  the  type  of  a  new  genus,  though  for  what  reason  it 
would  be  difficult  to  say,  since  the  dental  system  of  this  animal  has 
never  been  properly  described,  and  in  all  its  other  characters  it  differs 
in  no  respect  from  the  Common  Badger.  Many  again  are  disposed 
to  consider  the  American  Badger  as  only  a  simple  variety  of  the 
European  :  so  that  according  to  these  authors  the  genus  includes 
only  a  single  species.  The  observations  of  Sir  John  Richardson  how- 
ever have  placed  the  distinctness  of  the  American  animal  beyond 
a  doubt ;  and  so  long  as  we  have  no  definite  observations  to  con- 
tradict the  approximation,  we  shall  continue  to  associate  the  Indian 
species  with  the  genus  to  which  its  known  characters  so  nearly  assi- 
milate it. 

1.  M.  vulgaris  (Desmarest),  the  Common  Badger,  is  about  the  size  of 
a  middling  dog,  but  stands  much  lower  on  the  legs,  and  has  a  broader 
and  flatter  body.  The  head  is  long  and  pointed,  the  ears  almost  con- 
cealed in  the  hair  of  the  head,  and  the  tail  so  short  that  it  scarcely 
reaches  to  the  middle^  of  the  hind  legs ;  the  hide  is  amazingly  thick 
and  tough  ;  the  hair  uniformly  long  and  coarse  over  the  whole  body, 
and  trailing  along  the  ground  on  each  side  as  the  animal  walks.  The 
Badger  and  its  congeners  offer  a  strange  intermixture  of  colours,  which 
is  seen  in  no  other  mammal,  except  those  of  the  genera  Gulo  and 
Mephitis,  which,  as  already  remarked,  approximate  so  nearly  to  it  in 
many  other  respects  :  in  general  the  darker  shades  are  found  to  pre- 
dominate upon  the  back  and  upper  parts  of  the  body,  and  the  lighter 
below ;  but  in  the  animals  above-mentioned  this  general  rule  is 
reversed,  and  it  is  the  light  shades  which  occupy  the  back  and 
shoulders,  whilst  the  dark  ones  are  spread  over  the  breast  and  abdo- 
men. The  head  of  the  Badger  for  instance  is  white,  except  the 
region  beneath  the  chin,  which  is  black,  and  two  bands  of  the  same 
colour,  which  rise  on  each  side  a  little  behind  the  corners  of  the 
mouth,  and  after  passing  backwards  and  enveloping  the  eye  and  ear 
terminate  at  the  junction  of  the  head  and  neck.  The  hairs  of  the 
upper  part  of  the  body,  considered  separately,  are  of  three  different 
colours,  yellowish-white  at  the  bottom,  black  in  the  middle,  and  ashy- 
gray  at  the  point ;  the  last  colour  alone  however  appears  externally, 
and  gives  the  uniform  sandy-gray  shade  which  covers  all  the  upper 
parts  of  the  body  :  the  tail  is  furnished  with  lon^  coarse  hair  of  the 
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same  colour  and  quality,  and  tho  throat,  breast,  belly,  and  limbs  aro 
covered  with  shorter  hair  of  a  uniform  deep  black. 

Though  the  Badger  is  found  throughout  all  the  northern  parts  of 
Europe  and  Asia,  it  is  rather  a  scarce  animal  everywhere.  Its  food  is 
chiefly  roots,  fruits,  insects,  and  frogs,  but  it  likewise  destroys  the 
eggs  and  young  of  partridges  and  other  birds  which  build  on  the 
ground,  and  attacks  the  nests  of  the  wild  bees,  which  it  robs  with 
impunity,  as  the  length  of  its  hair  and  the  thickness  of  its  hide  render 
it  insensible  to  the  sting  of  the  bee.  It  chooses  the  most  solitary 
woods  for  its  residence,  is  quiet  and  inoffensive  in  its  manners,  but 
when  attacked  defends  itself  with  a  courage  and  resolution  which  few 
dogs  of  double  ita  own  size  and  weight  can  overcome.  It  bites 
angrily,  and  holds  on  with  great  tenacity,  which  it  is  enabled  to  do 
the  more  easily  from  the  peculiar  construction  of  the  articulation  or 
hinge  that  connects  its  under  jaw  with  the  skull,  and  which  consists 
of  a  transverse  condyle  completely  locked  into  u  bony  cavity  of  tho 
cranium.  The  Badger  is  not  mentioned  by  Aristotle,  and  possibly 
may  not  be  found  in  Greece,  as  the  ancient  language  of  that  country 
has  not  even  a  name  for  it,  and  as  it  is  less  common  in  the  southern 
than  in  the  northern  parts  of  Europe.  Pliny  however  notices  it  undor 
the  name  of  Metis  (viii.  38),  and  various  other  Roman  authors  have 
spoken  of  it.  More  recent  writers  also  use  Taxus,  perhaps  derived, 
like  other  Roman  names  of  northern  animals,  from  the  German 
language,  in  which  the  Badger  is  called  Zachs  or  Dachs ;  in  Dutch 
Das.  The  female  brings  forth  her  young  in  the  early  part  of  spring, 
to  the  number  of  three,  four,  or  five ;  she  continues  to  suckle  them 
carefully  for  the  first  five  or  six  weeks,  and  afterwards  accustoms 
them  gradually  to  shift  for  themselves.  When  taken  young  they  are 
easily  tamed,  and  become  as  familiar  and  playful  as  puppies ;  they 
soon  learn  to  distinguish  their  master,  and  show  their  attachment  by 
following  or  fawning  upon  those  who  feed  them ;  the  old  however  aro 
always  indocile,  and  continue  solitary  and  distrustful  under  the  most 
gentle  treatment. 

The  Badger  is  hunted  in  some  parts  of  the  country  during  the 
bright  moonlight  nights,  when  he  goes  abroad  in  search  of  food.  Tho 
hide,  when  properly  dressed,  makes  the  best  pistol  furniture;  tho 
hair  is  valuable  for  making  brushes  to  soften  the  shades  in  painting; 
and  the  hind-quarters,  when  salted  and  smoked,  make  excellent  hams. 
This  kind  of  food  indeed  is  not  so  universally  esteemed  in  our  own 
country  as  in  China,  where  Bell  informs  us  that  he  saw  dozens  of 
Badgers  at  a  time  hanging  in  the  meat-markets  of  Pekin ;  but  there 
is  no  reason  why  it  should  be  inferior  to  the  flesh  of  the  bear,  which 
is  universally  esteemed  by  all  who  have  tasted  it. 

2.  M.  Labradorica  (Sabine),  the  American  Badger,  measures,  when 
full  k'rown,  about  two  feet  and  a  half  from  the  muzzle  to  the  root  of  the 
tail,  which  is  six  inches  more.  Its  snout  is  less  attenuated  than  that 
of  the  European  species,  though  its  head  is  equally  long  ;  its  ears  are 
short  and  round,  the  claws  of  its  fore  feet  much  longer  in  proportion 
than  those  of  the  common  species,  its  tail  comparatively  shorter,  its 
fur  of  a  quality  altogether  different,  its  colours  also  very  different, 
and  its  appetites  more  decidedly  carnivorous  ;  the  head  and  extremi- 
ties alone  are  covered  with  short  coarse  hair ;  all  the  other  parts  of 
the  body  are  furnished  with  remarkably  soft,  fine,  silky  fur,  upwards 
of  four  inches  in  length,  and  differing  only  in  being  rather  more 
sparingly  supplied  on  the  under  than  on  the  upper  parts. 

The  American  Badger  is  called  Brairo  and  Siffleur  by  the  Canadians, 
Mistonusk  and  Awawteekseoo,  or  the  Digging  Animal,  by  the  Crees,  and 
Chocartoosh  by  the  Pawnee  Indians.  Its  form  and  habits  have  been 
well  described  by  Sir  John  Richardson  in  his  admirable  '  Fauna 
Boreali-Americana.' 

"  The  Metes  Labradorica,"  says  Sir  John,  "  frequents  the  sandy  plains 
or  prairies  which  skirt  the  Rocky  Mountains  as  far  north  as  the  banks 
of  the  Peace  River,  and  sources  of  the  River  of  the  Mountains,  in  lat. 
58°.  It  abounds  on  the  plains  watered  by  the  Missouri,  but  its  exact 
southern  range  has  not,  as  far  as  I  know,  been  defined  by  any  traveller. 
The  sandy  prairies  in  the  neighbourhood  of  Carlton  House,  on  the 
banks  of  the  Saskatchewan,  and  also  on  the  Red  River  that  flows  into 
Lake  Winipeg,  are  perforated  by  innumerable  badger-holes,  which  are 
a  great  annoyance  to  horsemen,  particularly  when  the  ground  is  covered 
with  snow.  These  holes  are  partly  dug  by  the  badgers  for  habitations, 
but  the  greater  number  of  them  are  merely  enlargements  of  the  bur- 
rows of  the  Acetomys  Hoodii  and  Richardsonii,  which  the  badgers  dig 
up  and  prey  upon.  Whilst  the  ground  is  covered  with  snow,  the 
badger  rarely  or  never  comes  from  its  hole ;  and  I  suppose  that  in 
that  climate  it  passes  the  winter,  from  the  beginning  of  November 
till  April,  in  a  torpid  state.  Indeed,  as  it  obtains  the  small  animals 
upon  which  it  feeds  by  surprising  them  in  their  burrows,  it  has  little 
chance  of  digging  them  out  at  a  time  wheu  the  ground  is  frozen  into 
a  solid  rock.  Like  the  bears,  the  badgers  do  not  lose  much  flesh 
during  their  long  hybernation,  for  on  coming  abroad  in  the  spring 
they  are  observed  to  be  very  fat.  As  they  pair  however  at  that 
season  they  soon  become  lean.  The  badger  is  a  slow  and  timid 
animal,  taking  to  the  first  earth  it  meets  with  when  pursued ;  and 
as  it  makes  its  way  through  the  sandy  soil  with  the  rapidity  of  a 
mole,  it  soon  places  itself  out  of  the  reach  of  danger.  The  strength 
of  its  fore  feet  and  claws  is  so  great,  that  one  which  had  insinuated 
only  its  head  and  shoulders  into  a  hole  resisted  the  utmost  efforts  of 
two  stout  young  men,  who  endeavoured  to  drag  it  out  by  the  hind 
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legs  and  tail,  until  one  of  them  fired  the  contents  of  his  fowling-piece 
into  its  body.  Early  in  the  spring  however,  when  they  first  begin  to 
stir  abroad,  they  may  be  easily  caught  by  pouring  water  into  their 
holes ;  for  the  ground  being  frozen  at  that  period,  the  water  does  not 
escape  through  the  sand,  but  soon  fills  the  hole,  and  its  tenant  is 
obliged  to  come  out.  The  American  Badger  appears  to  be  a  more 
carnivorous  animal  than  the  European  one.  A  femalo  which  I  killed 
had  a  small  marmot,  nearly  entire,  together  with  some  field  mice,  in 
its  stomach.  It  had  also  been  eating  some  vegetable  matters."  As 
to  the  southern  limit  of  the  geographical  range  of  the  species,  at 
least  in  one  direction,  it  is  known  to  inhabit  Mexico,  as  appears 
from  the  detailed  and  correct  description  of  Fernandez,  who 
calls  it  by  the  native  name  of  Ilacoyotl  or  Coyotlhumuli ;  and  a  very 
fine  skin  was  some  time  ago  sent  from  California  to  the  Zoological 
Society. 

3.  M.  collaris,  the  Indian  Badger,  called  Bhalloo-Soor,  or  Bear-Pig, 
by  the  Hindoos,  is  about  the  size  of  the  Common  Badger,  but  stands 


Indian  Badger  [Meles  collaris). 

higher  upon  its  legs,  and  is  at  once  distinguished  by  its  attenuated 
muzzle  ending  in  a  truncated  snout,  like  that  of  the  common  hog, 
and  by  its  small  and  nearly  naked  tail.  The  whole  height  of  this 
animal  is  about  20  inches,  and  the  length  of  its  tail  9  inches.  1  It 
has  the  body  and  limbs  of  a  bear,  with  the  snout,  eyes,  and  tail  of 
a  hog.  Its  ears  are  short,  completely  covered  with  hair,  and  sur- 
rounded by  a  slight  border  of  white. 

The  individuals,  a  male  and  female,  observed  in  the  menagerie 
of  the  Governor-general  at  Barrackpoor  by  the  French  naturalist 
Duvaucel,  who  furnished  Mons.  F.  Cuvier  with  the  materials  for  his 
description,  were  remarkably  shy  and  wild.  The  female  however  was 
less  savage  than  the  male,  and  showed  a  certain  degree  of  intelligence, 
which  gave  reason  to  believe  that,  if  taken  young,  this  animal  might 
be  easily  domesticated.  They  passed  the  greater  part  of  the  day 
buried  beneath  the  straw  of  their  den  in  deep  sleep.  All  their  move- 
ments were  remarkably  slow.  Though  they  did  not  altogether  refuse 
animal  food,  yet  they  exhibited  a  marked  predilection  for  bread, 
fruits,  and  other  substances  of  a  vegetable  nature.  When  irritated 
they  uttered  a  peculiar  kind  of  grunting  noise,  and  bristled  up  the 
hail-  of  their  back ;  if  still  further  tormented,  they  would  raise  them- 
selves upon  their  hind  legs  like  a  bear,  and  appeared,  like  that  animal, 
to  possess  a  power  in  their  arms  and  claws  not  less  formidable  than 
their  teeth.  This  is  confirmed  by  Mr.  Johnson  in  his  '  Sketches  of 
Indian  Field  Sports.'  "Badgers  in  India,"  says  he,  "are  marked 
exactly  like  those  in  England,  but  they  are  larger  and  taller,  are 
exceedingly  fierce,  and  will  attack  a  number  of  dogs.  I  have  seen 
dogs  that  would  attack  a  hyaena  or  wolf  afraid  to  encounter  them. 
They  are  scarce,  but  occasionally  to  be  met  with  among  the  hills.  In 
their  nature  they  resemble  the  bear." 

BADI'STER,  a  genus  of  Insects  belonging  to  the  order  Ooleoptera, 
and  family  Harpulidte.  This  genus,  together  with  the  genera  Triiaor- 
phus,  Licinus,  Itembus,  and  Diccelus,  form  a  conspicuous  group  among 
the  Carnivora  of  the  Beetle  Tribe.  [Licinus.] 

BAETIS,  a  genus  of  Insects  of  the  order  Neuroptera,  and  family 
Ephemeridce.  This  is  one  of  the  four  genera  of  the  British  family 
of  May-Flies.  The  generic  characters  are  taken  from  the  number 
of  wings,  and  the  seta?,  or  hair-like  appendages  to  the  abdomen. 
The  genus  Ephemera  has  four  wings  and  three  setae ;  Baetis  has 
four  wings  and  two  seta? ;  Brachycercus  has  two  wings  and  three 
setae ;  and  Cloeon  has  two  wings  and  two  setae.  These  setae  are  of 
great  use  to  the  little  animal  in  steering  its  way  through  the  air 
whilst  performing  that  beautifully  undulating  flight  which  all  must 
have  observed.  It  is  to  the  first  of  these  genera  {Ephemera)  that  the 
common  May-Fly  belongs. 

BAGO'US,  a  genus  of  Insects  belonging  to  the  order  Coleop- 
tera,  and  family  Otirculionidce.  The  little  Beetles  composing  this 
genus  are  all  of  a  mud-colour,  and  feed  upon  aquatic  plants,  probably 
both  in  the  larva  and  imago  states.  There  are  six  or  eight  species 
found  in  England. 

BAGSHOT  SAND.  One  of  the  lower  members  -of  the  Tertiary 
Group  of  England  is  thus  designated. 

DA  IK.  A  LITE.  A  light-green  variety  of  Augite,  deriving  its  name 


from  its  locality,  the  mouth  of  the  river  Sljumanka,  which  falls  into 
Lake  Baikal.  [Augite.] 

BALA  LIMESTONE,  one  of  the  most  interesting  of  the  Calcareous 
Deposits  which  have  been  examined  by  Professor  Sedgwick  in  the 
midst  of  the  Schistose  Hocks  of  North  AVales.  There  are  two  bands 
of  this  rock,  exhibited  on  the  west  of  the  Berwyn  Mountains  and  on 
the  east  of  Bala  Lake.  Two  miles  north-east  of  Bala  the  limestone 
and  the  schistose  rocks  in  which  it  lies  may  be  well  seen,  and 
numerous  fossils  may  be  gathered  at  this  and  at  many  other  points  in 
the  vicinity  of  Bala,  on  both  sides  of  the  lake.  Professor  Sedgwick 
has  satisfied  geologists  of  the  true  position  of  these  rocks  with  refer- 
ence to  the  slates  of  the  Berwyn  range,  and  the  flags  and  slates  of 
Llangollen.    The  series  is  in  two  parts,  thus  : — 

Upper  Part.  Flags  and  schistose  beds  of  Llangollen,  with  upper 
Silurian  fossils. 

Lower  Part.  Schistose  beds  with  limestone  bands,  the  lowest  of 
which  occur  at  Bala,  and  yield  lower  Silurian  fossils. 

This  is  the  view  of  Professor  Sedgwick,  and  the  Bala  and  Llandeilo 
limestones  are  thus  nearly  coeval. 

BAL^'E'NA  (from  the  Greek  *aAaivo),  the  Latin  name  of  the  Com- 
mon or  Greenland  Whale,  and  adopted  by  naturalists  as  a  generic 
term,  to  comprehend  all  the  other  species  which  agree  with  it  in  their 
zoological  characters.  [C'etacea.] 

BALJENO'PTERA.  This  term  was  invented  by  Lacepede,  to 
denote  those  whales  which  are  distinguished  by  having  an  adipose  fin 
on  the  back,  whence  they  are  called  Finners  by  sailors,  and  which  he 
proposed  to  separate  from  the  other  Balmnce  for  the  purpose  of  form- 
ing them  into  a  distinct  genus.  The  character  however  upon  which 
he  proposed  to  make  this  separation  is  utterly  void  of  importance, 
and  exercises  no  assignable  influence  upon  the  habits  and  economy  of 
animal  life.  His  division  is  consequently  vicious,  and  cannot  be 
admitted  into  a  natural  or  philosophical  system  of  mammalogy,  at 
least  for  any  other  purpose  than  as  a  matter  of  simple  convenience. 
The  word  itself  is  compounded  of  the  terms  balwna,  a  whale,  and 
■mipov,  a  wing  or  fin. 

BALANI'NUS,  a  genus  of  Insects  belonging  to  the  order  Ooleop- 
tera, and  family  Curculionidw.  The  species  of  this  genus  are  all 
remarkable  for  possessing  a  long  slender  rostrum  or  snout,  which  is 
furnished  at  the  tip  with  a  minute  pair  of  sharp  horizontal  jaws  :  this 
instrument  is  used  by  the  animal  in  depositing  its  eggs,  which  are 
generally  placed  in  the  kernel  of  some  fruit. 

Balaninus  Nucum,  the  Nut-Weevil,  deposits  its  eggs  in  both  the 
common  nut  and  the  filbert,  having  bored  a  hole  for  that  purpose 


T7ut-"\Yeevil  [Balaninus  Xuctiin). 
1,  The  tip  of  the  rostrum  magnified,  showing  the  jaws,  a.a;  2,  side  view  of 
the  fame  ;  3,  the  larva  ;  4,  the  pupa.    The  larva,  pupa,  and  perfect  insect,  are 
each  represented  rather  larger  than  the  natural  size. 

while  the  nut  is  young  and  tender.  When  about  to  perform  this 
operation,  the  little  animal  may  be  seen  travelling  over  the  nut,  and 
feeling  with  its  antenna;  to  discover  a  convenient  situation,  in  select- 
ing which  it  shows  great  care.  The  spot  being  determined  on,  it  cuts 
a  hole  with  the  jaws  at  the  top  of  the  snout  until  it  reaches  the 
kernel ;  in  this  hole  the  egg  is  deposited,  which  in  a  short  time  is 
hatched  and  becomes  a  maggot  or  larva.  The  nut  being  but  slightly 
injured  continues  to  grow  and  ripen,  while  the  larva  feeds  upon  its 
kernel.  In  course  of  time  this  larva  gnaws  a  hole  in  the  shell, 
through  which  it  makes  its  escape,  and  immediately  burrows  into  the 
ground,  where  it  assumes  the  pupa  state,  from  which,  in  the  following 
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summer,  the  perfect  insect  proceeds.  The  preceding  figure  represents 
a  nut  which  has  been  pierced  by  the  larva. 

Balaninus  Glandium,  another  species  of  the  same  genus,  attacks 
the  acorn  in  the  same  manner  as  the  one  above  mentioned  does  the  nut. 

BALANOPHORA'CEJS,  Cynomoriums,  a  natural  order  of  Parasi- 
tical Plants  belonging  to  the  sub-class  Rhizanthcce.  They  grow  upon 
the  roots  of  woody  plants,  in  tropical  countries,  rooting  into  their 
wood,  from  which  they  draw  their  nutriment,  as  the  mistletoe  from 
the  branches  of  the  thorn.  None  of  the  species  have  fully-formed 
leaves  ;  but,  in  lieu  of  them,  closely-packed  fleshy  scales  clothe  their 
stems  and  guard  their  flowers  in  their  infancy.  Succulent  in  texture, 
dingy  in  colour,  and  often  springing  from  a  brown  and  shapeless  root- 
stock,  Balanophoraccce  remind  the  observer  of  Fungi  more  than  of 
flowering  plants  :  and  in  fact  they  appear  intermediate  in  nature 
between  the  two.  If  they  have  flowers  and  sexes,  both  are  of  the 
simplest  kind  ;  and  their  ovules,  instead  of  changing  to  seeds,  like 
those  of  other  flowering  plants,  become,  according  to  Endlicher,  bags 
of  spores,  like  those  of  true  flowerless  plants.  Even  their  woody 
system  is  of  the  most  imperfect  kind,  for  it  is  either  entirely,  or  almost 
entirely,  destitute  of  spiral  vessels.  It  is  probable  that  numerous 
genera  and  species  of  this  singular  order  still  remain  undiscovered  in 
the  depths  of  tropical  forests,  where  they  lurk  among  the  herbage,  and 
are  not  likely  to  attract  the  attention  of  the  mere  flower-gathering 
traveller.  All  the  species,  with  the  exception  of  one  found  in  Malta, 
are  natives  of  the  tropics.  The  species  have  had  a  reputation  as 
styptics.  The  Cynomorium  coccineum,  or  Fungus  Melitcnsis,  has  been 
employed  for  this  purpose.  Various  species  of  Ilelosis  have  had  a 
similar  reputation.  Poppig  says  the  Ombrophyton  is  eaten  in  Teru. 
The  species  of  Sarcoph yte  have  an  atrocious  odour. 


a  c  b  d        e  f  g  h 

Balanophoracea'. 


a,  A  head  of  flowers  cut  through  vertically  ;  b,  a  highly-magnified  view  of  a 
portion  of  the  receptacle  with  two  fertile  flowers  ;  c,  a  male  flower  in  the  midst 
of  some  fertile  ones  ;  d,  an  ovary ;  e,  a  ripe  fruit ;  /,  a  transverse  section  of 
the  same ;  g,  a  vertical  section  of  the  same  ;  h,  a  jointed  hair  of  the  receptacle. 

BALA'NTIA,  from  &a\avTwv,  a  bag  or  pouch,  the  generic  name 
which  the  German  naturalist  Illiger  gave  to  the  animals  commonly 
called  Phalangcrs  (Phalangista)  :  the  latter  name  he  reserves  for  the 
Pctauristt  (Petaurus)  of  other  zoologists.  [Marsupiata.] 

BA'LANUS,  a  genus  of  Sessile  Cirrhipeds  or  Barnacles,  formed  by 
Bruguieres  from  some  species  of  the  genus  Lepas,  Linn.  Balanus  offers 
a  great  variety  of  form  ;  but  the  shell  will  be  found  to  consist  of  six 
valves,  four  of  which  are  comparatively  large,  coalescing  at  the  sides, 
and  forming  altogether  a  rude  hollow  cone,  whose  aperture  is  closed 
by  an  operculum  of  four  valves  (between  the  two  foremost  of  which 
issue  the  jointed  feather-like  tentacula),  and  its  base  by  a  testaceous 
plate. 

The  genus  is  most  widely  diffused,  and  abounds  upon  almost  all 
bodies,  whether  fixed  or  moveable,  that  offer  an  opportunity  for  it  to 
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attach  itself  to  them,  and  are  immersed  in  the  sea.  On  rocks  left  dry 
at  low  water,  on  ships,  on  timber,  whether  floating  or  at  rest,  on  lobster^ 
and  other  crustaceans,  on  the  shells  of  conchifers  and  mollusks,  colonies 
of  Balani  are  to  be  found. 

Balanus  Psittacus  (Lepas  Psiltacus,  Molina)  is  described  by  Captain 
P.  P.  King,  R.N.,  in  his  '  Description  of  the  Cirrhipeda,  Conchifera, 
and  MoRusca,  in  a  Collection  formed  by  the  Officers  of  H.M.S.  Adven- 
ture and  Beagle,  employed  between  the  years  1826  and  1830  in 
surveying  the  Southern  Coasts  of  South  America,  including  the  Straits 
of  Magalhaens  and  the  Coast  of  Tierra  del  Fuego.' 


a,  Balanus  rsittacus,  about  one-fourth  of  the  natural  siat. 

b,  The  opercular  valves,  natural  size. 

"  This  cirrhiped,"  writes  Captain  King,  "  which  at  Concepcion  de 
Chile  is  frequently  of  a  larger  size  than  5,1  inches  long  and  34  inches 
in  diameter,  forms  a  very  common  and  highly-esteemed  food  of  the 
natives,  by  whom  it  is  called  Pico,  from  the  acuminated  processes  of 
the  two  posterior  opercular  valves.  The  anterior  and  posterior  oper- 
cular valves,  when  in  contact,  present  some  resemblance  to  a  parrot's 
beak,  whence  Molina's  name.  It  is  also  found  very  abundantly  at 
Valdivia  and  at  Calbuco,  near  the  north  of  the  island  of  Chiloe.  Ifc 
occurs  in  large  bunches,  and  presents  somewhat  of  a  cactus-like  appear- 
ance. The  parent  is  covered  by  its  progeny,  so  that  large  branches 
are  found  composed  of  from  50  to  100  distinct  individuals,  each  of 
which  becomes  in  its  turn  the  foundation  of  another  colony.  One 
specimen,  in  the  possession  of  my  friend  W.  J.  Broderip,  Esq.,  consists 
of  a  numerous  group  based  on  two  large  individuals.  They  are 
collected  by  being  chopped  off  with  a  hatchet.  At  Concepcion,  where 
they  are  found  of  larger  size  than  to  the  southward,  they  are  principally 
procured  at  the  island  of  Quiriquina,  which  lies  across  the  entrance  of 
the  bay ;  _  whence  they  are  exported  in  large  quantities  to  Valparaiso 
and  Santiago  de  Chile,  where  they  are  considered  as  a  great  delicacy; 
and  indeed  with  some  justice,  for  the  flesh  equals  in  richness  and 
delicacy  that  of  the  crab,  which,  when  boiled  and  eaten  cold,  it  very 
much  resembles." 

The  spined  and  smooth  varieties  of  Balanus  Montagui,  Sowerby 
(Acasta  Montagui,  Leach),  afford  examples  of  those  species  which  live 
in  sponges. 


MM  h 


a,  Balanus  Montagui. 

b,  Variety  without  spines,  and  with  a  flat  base. 

Fossil  Balani  have  been  found  in  the  later  deposits,  and  Species  aro 
recorded  from  the  beds  at  Piacenza,  Bordeaux,  Paris,  Essex,  &c. 
[Cirrhipeda.] 

BALAS  RUBY,  a  term  used  by  lapidaries  to  designate  the  rose-red 
varieties  of  Spinel.    [Spinel.]    It  should  be  carefully  distinguished 
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from  Oriental  Ruby  (the  Sapphire),  a  gein  of  much  greater  rarity  and 
value.  [Adamantine  Spar.] 

BALBUSARDUS  HALI/ETUS,  a  name  for  the  Bald  Buzzard  or 
Osprey.    [Falconim:  ;  Osprey.] 

BALD  BUZZARD,  one  of  the  English  names  for  the  Osprey  or 
Fishing  Eagle,  the  Falco  Halicetus  of  Linnaeus,  Pandion  Halimtwt 
of  Savigny.    [Falconida:  ;  Osprey.] 

BALIO'STICHUS.  A  fossil  plant  in  the  Laminated  Lithographic 
Limestone  of  Pappeuheim,  is  named  Baliostichus  ornatus  by  Sternberg. 

BAL1STES,  a  genus  of  Fishes  belonging  to  the  order  Plectognathcs, 
and  family  Sclcrodermes  of  Cuvier.  These  groups  are  intermediate  in 
point  of  structure  between  the  common  or  osseous  tribes  and  the  car- 
tilaginous tribes  ;  for  though  the  skeleton  is  in  reality  of  a  fibrous  or 
bony  texture,  it  ossifies  very  slowly,  and  is  never  entirely  complete ; 
the  ribs  in  particular  usually  remain  imperfect  throughout  the  whole 
period  of  the  animal's  life.  The  maxillary  and  intermaxillary  bones, 
again,  form  but  a  simple  piece,  distinguished  only  by  a  slight  suture 
or  furrow  at  the  point  of  junction,  and  the  palatal  arch  is  soldered 
firmly  to  the  skull,  and  consequently  devoid  of  individual  motion. 
The  opercula  and  gill-rays  are  concealed  beneath  the  skin,  which  gave 
origin  to  an  opinion,  at  one  time  common  even  among  professed 
naturalists,  that  these  fishes  wanted  the  branchial  apparatus  altogether. 

Tlie  Balistcs  are  particularly  distinguished  by  the  vertical  compres- 
sion of  the  body,  by  having  eight  teeth  arranged  in  a  single  row  in 
each  jaw,  and  a  scaly  or  granulated  skin.  They  have  two  dorsals ;  the 
first  composed  of  numerous  powerful  spines,  articulated  to  a  peculiar 
bone,  itself  articulated  to  the  skull,  and  furnished  with  a  longitudinal 
furrow  for  the  reception  of  the  spines,  which  can  be  erected  or 
depressed  at  the  will  of  the  animal ;  the  second  large,  soft,  or  without 
spines,  and  placed  opposite  to  an  anal  fin  of  similar  structure.  Like 
other  genera  of  the  same  order,  the  Balistcs  have  no  ventral  fins ; 
notwithstanding  which,  however,  their  skeleton  is  furnished  with  a 
complete  pelvis,  suspended  from  the  bones  of  the  shoulder.  The 
intestinal  canal  is  large,  but  without  creca,  and  the  air-bladder  of 
considerable  size.  These  fish  abound  in  all  the  seas  of  the  ton-id  zone, 
where  they  swim  on  the  surface  of  the  water,  particularly  in  the 
neighbourhood  of  rocky  coasts  and  coral  reefs,  feeding  with  avidity 
upon  the  polypi  of  the  reefs,  and  shining  with  the  most  brilliant  and 
varied  colours.  Their  flesh  is  at  all  times  very  indifferent  food,  and 
is  said  to  be  actually  poisonous  during  the  period  that  the  coral-worms 
are  in  season.  The  species  are  very  numerous.  They  are  easily  dis- 
tinguished by  the  rhomboidal  form  of  their  large  and  hard  scales, 
tvhich  are  disposed  in  regular  rows,  not  overlapping  one  another  as  in 
the  generality  of  fishes,  but  merely  touching  at  their  edges,  and  thus 
giving  the  whole  body  the  appearance  of  being  divided  into  so  many 
regular  compartments.  Though,  as  already  observed,  they  have  no 
real  abdominal  fins,  yet  a  few  isolated  spines  are  often  found  in  the 
vicinity  of  the  pelvis,  which  have  been  generally  considered  as  repre- 
senting these  organs  ;  and  the  greater  number  have  the  sides  of  the 
tail  armed  with  one  or  more  rows  of  strong  spines  curved  forwards. 

BA'LLOTA,  a  genus  of  plants  belonging  to  the  natural  order 
Labialn,  and  the  tribe  Stackydew.  It  has  the  anthers  approximating 
in  pairs,  the  cells  diverging,  bursting  longitudinally.  The  upper  lip 
of  the  corolla  is  erect,  concave,  the  lower  three-lobed,  the  middle  lobe 
cordate.  The  calyx  is  funnel-shaped,  with  fivo  equal  teeth.  There 
are  two  British  species  of  this  genus,  B.  fectida  and  B.  ruderalis. 
B.  fretida  is  the  most  common  plant,  and  goes  by  the  name  of  Hore- 
hound.  TheWhite  Horehound  is  the  Marrubium  vidgare.  [Mabkdbidm.] 
BALM.  [Melissa.] 
BALSAM.  [Impatiens.] 

'  BALSAMI'FLU^E,  Liquidambars,  a  natural  order  of  plants  con- 
sisting of  only  one  genus,  Liquidambar,  first  indicated  by  Theodore 
Nees  von  Esenbeck,  defined  by  Dr.  Blume  in  his  '  Flora  Javae,'  and 
adopted  by  Lindley  in  his  '  Vegetable  Kingdom '  under  the  name  of 
Ailing  iacexe.  It  is  intermediate  betweon  the  Willow  and  Plane  Tribes, 
from  the  former  of  which  it  differs  in  having  a  2-celled  fruit  and  down- 
less  seed,  and  from  the  latter  in  having  numerous  seeds.  It  consists 
of  lofty  trees,  flowing  with  balsamic  juice,  bearing  the  flowers  in  small 
scaly  heads,  without  either  calyx  or  corolla,  and  having  the  stamens 
in  one  kind  of  head  and  the  pistils  in  another.  The  different  spocies 
yield  the  resinous  fragrant  substance  called  Liquid  Storax,  which  is  so 
much  prized  by  the  inhabitants  of  the  East.  [Liquidambar  ;  Storax, 
in  Arts  and  So.  Div.] 

BALSA'MINA,  one  of  the  two  genera  of  which  the  natural  order 
Balsaminacem  consists.  It  differs  from  Impatiens  in  having  all  its 
anthers  2-celled,  its  stigmas  distinct,  and  the  valves  of  its  fruits  curling 
inwards  when  bursting.  There  are  numerous  species,  several  of  which 
have  very  handsome  flowers.  They  are  chiefly  found  in  the  damper 
parts  of  the  East  Indies ;  but  the  only  one  that  is  much  >:nown  in 
Europe  is  the  common  Garden  Balsam  (Balsamina  horiensis),  which 
in  its  double  state  has  been  an  object  of  cultivation  since  the  earliest 
records  of  modern  horticulture.  This  plant,  which  is  supposed  to  be 
found  wild  in  the  mountainous  parts  of  Silhet,  in  the  form  of  what 
botanists  call  Balsamina  tripetala,  is  one  of  those  species  which  not 
only  has  a  tendency  to  vary  with  double  flowers,  but  has  also  the 
power  of  continuing  to  produce  them  when  renewed  from  seeds.  On 
this  account  it  particulurly  deserves  the  attention  of  the  cultivator, 
especially  as  it  may  be  brought  by  art  to  a  state  of  beauty  equalled  by 


few  plante.  All  that  is  necessary  in  order  to  secure  fine  Balsams,  is, 
first  to  save  the  seed  with  great  care  from  the  finest  and  most  double 
flowers  only,  throwing  away  all  whole-coloured  and  single  blossoms  ; 
and  secondly,  to  cultivate  the  plants  with  a  due  regard  to  the  natural 
habits  of  the  species.  A  native  of  the  hot  damp  shady  woods  of 
Silhet,  it  is  incapable  of  bearing  much  drought  or  bright  sunshine.  It 
should  therefore  be  raised  in  a  hot-bed,  treated  with  great  care  as  a 
tender  annual,  grown  in  rich  soil,  sheltered  from  excessive  sunlight, 
and  kept  constantly  in  a  damp  atmosphere,  but  freely  and  fully  venti- 
lated. It  should  not  however  be  stimulated  into  extremely  rapid 
growth  until  the  plants  have  become  stout  bushes  and  the  flowers  have 
grown  to  the  size  of  small  peas.  At  that  time  the  plants  should  have 
all  the  heat  and  moisture  they  can  bear,  and  the  most  brilliant  flowers 
the  plant  is  capable  of  producing  will  be  the  result.  In  the  latter 
stage  of  growth  great  care  is  still  to  be  taken  to  expose  the  plants  fully 
to  air. 

BALSAMINA'CE.iE,  a  small  natural  order  of  plants  belonging  to 
the  Oynobasic  group  of  Dicotyledons,  and  principally  distinguished 
from  Gcraniacew  by  their  many-seeded  fruit  and  unsymmetrical  flowers. 
They  are  succulent  herbs,  most  abundant  in  hot  countries,  with  simple 
opposite  or  alternate  leaves,  and  showy  flowers,  with  a  spur  to  their 
calyx.  They  have  no  sensible  properties  of  importance,  but  are  the 
ornament  of  the  damp  or  swampy  places  in  which  they  grow  wild. 
The  order  is  remarkable  for  the  elastic  force  with  which  the  valves  of 
its  fruit  contract  and  reject  the  seeds. 


Impatiens  XoU-tangere. 
n,  a  calyx  magnified,  with  one  of  the  petals  ;  b,  the  front  of  an  anther  ;  e,  the 
hack  of  the  same  ;  (J,  an  ovary  cut  across ;  c,  the  ripe  fruit ;  /,  the  same  in  the 
act  of  bursting  and  scattering  its  seeds  ;  g,  a  seed  ;  h,  the  same  cut  transversely. 

BALSAMODE'NDRON,  a  genus  of  oriental  trees  belonging  to  the 
natural  order  Amyridacece,  and  remarkable  for  their  powerful  balsamic 
juice.  They  have  small  green  axillary  dioecious  flowers,  a  minute 
4-toothed  persistent  calyx,  four  narrow  inflected  petals,  eight  stamens 
inserted  below  an  annular  disk,  from  which  eight  little  excrescences 
arise  alternating  with  the  stamens,  .and  a  small  oval  drupe  with  four 
sutures,  and  either  one  or  two  cells,  in  each  of  which  is  lodged  a  single 
seed.  The  leaves  are  pinnated,  with  one  or  two  pairs  of  leaflets,  and 
an  odd  one. 

B.  Opobalsamum,  the  Balessan  of  Bruce,  has  a  trunk  from  six  to  eight 
feet  high,  furnished  with  a  number  of  slender  branches  ending  in  a 
sharp  spine.  The  leaves  consist  of  from  five  to  seven  sessile,  obovate, 
entire,  and  shining  leaflets,  within  which  are  placed  the  small  flowers, 
which  grow  in  pairs  on  short  slender  stalks,  and  are  succeeded  by 
small  oval  plums.    From  this  is  distinguished  the 

B.  Gileadcnse,  supposed  to  be  the  PaXadfiov  SdySpov  of  Theophrastus, 
which  is  described  as  a  middle-sized  tree,  with  the  leaflets  growing  in 
threes,  and  the  flowers  singly.  But  it  is  probable  that,  as  these  balsam- 
trees  are  found  in  the  same  places,  and  produce  the  same  substance, 
they  are  in  fact  nothing  but  varieties  of  the  same  species.  They  both 
produce  three  different  substances  :  1,  Balm  of  Mecca,  or  Balm  of 
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Gilead,  or  Opobalsanmm  ;  2,  Xylobalsamuni  ;  and  3,  Carpobalsamum  ; 
tho  first  obtained  from  the  trunk  of  the  balsam-trees  by  simple  inci- 
sion •  the  second  by  boiling  the  branches  and  skimming  off  the  resin 
as  it  rises  to  the  surface  of  the  water ;  and  the  third  by  simple 
pressure  of  the  fruit.  They  are  no  longer  met  with,  even  in  gardens, 
about  Gilead  in  Palestine. 

B.  Myrrha  is  a  small  scrubby  tree  found  in  Arabia  Felix,  near 
Gison,  scattered  among  species  of  Acacia,  Euphorbia,  and  Moringa. 
Both  its  wood  and  bark  have  a  strong 
and  remarkable  odour.  The  branches 
are  stiff,  short,  and  spiny ;  the  leaves 
composed  of  three  obovate  unequal 
leaflets,  with  distinct  crenatures,  and 
the  fruit  a  narrow,  oval,  furrowed 
plum,  surrounded  at  the  base  by  the 
persistent  calyx. 

B,  Katof  has  fewer  spines,  and  downy 
and  more  distinctly  serrated  leaves. 
Its  wood,  which  is  red  and  resinous,  is 
a  common  article  of  sale  in  Egypt. 

Whatever  may  be  the  product  of  the 
last  species,  which  Forskal  states  to 
produce  the  myrrh  of  commerce,  it  is 
now  certain  that  this  substance  is 
yielded  by  Balsamodendron  Myrrha, 
which  Ehrenberg  found  on  the  fron- 
tiers of  Nubia  and  Arabia,  bearing  a 
substance  identical  with  the  myrrh  of 
the  shops.  It  is  therefore  no  longer 
to  be  doubted  that  the  suggestion  of 
Bruce,  that  it  is  the  produce  of  a  kind 
of  Mimosa — a  most  improbable  circum- 
stance, by  the  way — originated  in  some 
incorrect  observation. 

B.  Zeylanicum  is  mentioned  as  a 
fifth  species,  producing  oriental  Elemi, 
which  is  very  different  from  theAmeri- 
can  kind ;  but  of  this  too  little  is  known 
to  enable  us  to  do  more  than  advert 
to  its  existence. 

Myrrh,  a  natural  gum-resin,  the  source  of  which  was  long  doubtful, 
was  observed  by  Ehrenberg  to  exude  from  the  bark  of  the  above- 
mentioned  species  of  balm,  much  in  the  same  way  as  gum  tragacanth 
exudes  from  the  Astragalus  verm.  It  is  at  first  soft,  oily,  and  of  a 
yellowish-white  colour,  then  acquires  the  consistence  of  butter,  and  by 
exposure  to  the  air  becomes  harder,  and  changes  to  a  reddish  hue. 
As  met  with  in  commerce  it  is  of  two  kinds,  that  which  is  called 
Myrrh  in  Tears,  and  that  called  Myrrh  in  Sorts. 

Dr.  Von  Martius  mentions  a  White  Myrrh,  which  has  a  very  bitter 
taste  like  colocynth,  and  an  external  appearance  like  ammoniacum ; 
it  is  probably  ammoniacum  treated  with  tincture  of  colocynth. 
Another  false  myrrh  may  be  distinguished  by  its  transparency  and 
less  bitter  taste.    [Balsams  ;  Myrrh,  in  Arts  and  Sc.  Div.] 

BALTIMORITE,  a  mineral  which  is  a  variety  of  Serpentine,  and  is 
composed  of  longitudinal  fibres  adhering  to  each  other.  It  has  a 
silky  lustre,  is  opaque,  but  in  thin  pieces  translucent  on  the  edges.  Its 
hardness  is  less  than  that  of  calcareous  spar.  It  is  found  at  Baltimore, 
United  States.    The  following  is  the  analysis  by  Dr.  Thompson  :— 

Sllica  40-95 

Magnesia  34.70 

Protoxide  of  Iron  10-05 

Alumina  1-50 

Water  12'60 

BAMBU'SA,  the  Bamboo,  a  genus  of  Grasses,  well  known  for  its 
great  economical  importance,  but  consisting  of  species  which  are  very 
imperfectly  understood  by  botanists.  It  is  remarkable  in  structure, 
among  other  things,  for  having  only  one  style,  which  is  more  or  less 
deeply  two-  or  three-parted,  three  minute  scales  at  the  base  of  its  ovary, 
and  six  stamens. 

It  is  doubtful  whether  nature  has  conferred  upon  the  inhabitants  of 
hot  countries  any  boon  more  valuable  than  the  Bamboo,  unless  it  be 
the  Cocoa-Nut ;  to  such  a  multitude  of  useful  purposes  are  its  light, 
strong,  and  graceful  stems  applicable.  These  are  universally  pushed 
forth  by  a  strong,  jointed,  subterranean,  creeping  rootstock,  which  is 
the  true  trunk  of  the  Bamboo,  the  shoots  being  the  branches.  The 
latter  are  hard  externally  and  coated  with  flint  ;  in  the  inside  they 
are  hollow,  except  at  the  nodes,  where  strong  partitions  stretch  across 
the  inside,  and  cut  off  the  interior  into  a  number  of  closed-up  cylin- 
ders. In  the  cavity  of  these  cylinders  water  is  sometimes  secreted, 
or,  less  commonly,  an  opaque  white  substance,  becoming  opaline  when 
wetted,  consisting  of  a  flinty  secretion,  of  which  the  plant  divests 
itself,  called  Tabasheer,  concerning  the  optical  properties  of  which 
Sir  David  Brewster  has  made  some  curious  discoveries. 

In  their  manner  of  growth  they  exhibit  a  beautiful  example  of  a 
contrivance  by  which  they  are  enabled  to  grow 'into  the  dense  tufts 
which  they  usually  form.  When  full-grown  a  bamboo  is  a  straight  rod, 
bearing  a  number  of  stiff  branches,  which  shoot  at  nearly  right  angles 
from  the  main  stem ;  and  it  is  difficult  to  conceive  by  what  arrange- 


ment such  a  stem  elevates  itself  through  the  dense  mass  of  rigid 
branches  which  cross  each  other  in  every  direction.  This  is  however 
contrived  by  nature  in  a  very  simple  manner.  The  young  shoot  of  a 
bamboo,  whatever  its  length  may  be,  when  it  is  first  produced,  is  a 
perfectly  simple  sucker,  like  a  shoot  of  asparagus,  but  having  a  sharp 
point,  and  in  this  state  it  pierces  readily  the  dense  overhanging 
branches ;  it  is  only  when  it  has  arrived  at  its  full  length  and  has 
penetrated  through  all  obstacles,  that  it  begins  to  form  its  lateral 
shoots  ;  and  these,  which  are  emitted  horizontally,  readily  interpose 
themselves  between  the  horizontal  laterals  of  the  bamboo  stems  among 
which  they  grow.  In  the  words  of  Dr.  Roxburgh,  the  shoots,  on 
their  first  appearance,  resemble  a  large  straight  elephant's  tusk  invested 
in  stout  leathery  sheaths. 

The  purposes  to  which  different  species  of  Bamboo  are  applied  are 
so  numerous  that  it  would  be  difficult  to  point  out  an  object  in  which 
strength  and  elasticity  are  requisite,  and  for  which  lightness  is  no 
objection,  to  which  the  stems  are  not  adapted  in  the  countries  where 
they  grow.  The  young  shoots  of  some  species  are  cut  when  tender, 
and  eaten  like  asparagus.  The  full-grown  stems,  while  green,  form 
elegant  cases,  exhaling  a  perpetual  moisture,  and  capable  of  transport- 
ing fresh  flowers  for  hundreds  of  miles  :  when  ripe  and  hard  they  are 
converted  into  bows,  arrows,  and  quivers,  lance-shafts,  the  masts  of 
vessels,  bed-posts,  walking-sticks,  the  poles  of  palanquins,  the  floors 
and  supporters  of  rustic  bridges,  and  a  variety  of  similar  purposes. 
In  a  growing  state  the  spiny  kinds  are  formed  into  stockades,  which 
are  impenetrable  to  any  but  regular  infantry,  aided  by  artillery.  By 
notching  their  sides  the  Malays  make  wonderfully  light  scaling-ladders, 
which  can  be  conveyed  with  facility  where  heavier  machines  could 
not  be  transported.  Bruised  and  crushed  in  water,  the  leaves  and 
stems  form  Chinese  paper,  the  finer  qualities  of  which  are  only  improved 
by  a  mixture  of  raw  cotton  and  by  more  careful  pounding.  The  leaves 
of  a  small  species  are  the  material  used  by  the  Chinese  for  the  lining 
of  their  tea-chests.  Cut  into  lengths  and  the  partitions  knocked  out, 
they  form  durable  water-pipes,  or  by  a  little  contrivance  are  made  into 
excellent  cases  for  holding  rolls  of  paper.  Slit  into  strips  they  afford 
a  most  durable  material  for  weaving  into  mats,  baskets,  window-blinds, 
and  even  the  sails  of  boats.  Finally,  the  larger  and  thicker  truncheons 
are  exquisitely  carved  by  the  Chinese  into  beautiful  ornaments.  It  is 
however  more  especially  for  building  purposes  that  the  bamboo  is 
important.  According  to  Marsden,  in  Sumatra  the  frame-work  of  the 
houses  of  the  natives  is  chiefly  composed  of  this  material.  In  the 
floorings,  whole  stems,  four  or  five  inches  in  diameter,  are  laid  close  to 
each  other,  and  across  these  stems  laths  of  split  bamboo  about  an  inch 
wide  are  fastened  down  with  filaments  of  the  rattan-cane.  The  sides 
of  the  houses  are  closed  in  with  the  bamboo  opened,  and  rendered  flat 
by  splitting  or  notching  the  circular  joints  on  the  outside,  chipping 
away  the  corresponding  divisions  within,  and  laying  it  in  the  sun  to 
dry,  pressed  down  with  weights.  Whole  bamboos  often  form  the 
upright  timbers,  and  the  house  is  generally  roofed  in  with  a  thatch  of 
narrow  split  bamboos,  six  feet  long,  placed  in  regular  layers,  each 
reaching  within  two  feet  of  the  extremity  of  that  beneath  it,  by  which 
a  treble  covering  is  formed.  Another  and  most  ingenious  roof  is  also 
formed  by  cutting  large  straight  bamboos  of  sufficient  length  to  reach 
from  the  ridge  to  the  eaves,  then  splitting  them  exactly  in  two,  knock- 
ing out  the  partitions,  and  arranging  them  in  close  order  with  the 
hollow  or  inner  sides  uppermost ;  after  which  a  second  layer,  with  the 
outer  or  convex  sides  up,  is  placed  upon  the  other  in  such  a  manner 
that  each  of  the  convex  pieces  falls  into  the  two  contiguous  concave 
pieces,  covering  their  edges  ;  the  latter  serving  as  gutters  to  carry  off 
the  rain  that  falls  upon  the  vipper  or  convex  layer. 

The  different  species  of  Bambusa  may  be  conveniently  distributed 
in  three  sections. 

I.  Asiatic  Bamboos,  with  the  Flowers  cither  in  Spikes  or  Panicles. 

1.  B.  arundinacca,  Roxburgh.  Spiny.  Leaves  very  narrow,  covered 
with  asperities  on  the  margin  and  upper  surface.  (Called  Bans 
in  Bengal.)  Common  in  rich,  moist  soil,  among  the  mountains  of 
India.  The  stems  grow  in  clusters,  from  10  to  100,  from  the  same 
root-stock,  and  are  straight  for  18  or  20  feet.  When  in  flower  it  ia 
usually  destitute  of  leaves,  and  as  the  extremity  of  every  ramification 
is  covered  with  blossom,  the  whole  tree  seems  one  entire  immense 
panicle.    Its  seeds  are  used  as  rice.    Tabasheer  is  found  in  its  joints. 

2.  B.  stricta,  Roxb.  Somewhat  spiny.  Flowers  in  extremely 
compact  whorls.  Said  to  be  a  smaller  species  than  the  last :  it  grows 
in  a  drier  situation,  has  a  much  smaller  cavity,  and  is  very  straight. 
Its  great  strength,  solidity,  and  straightness  render  it  much  fitter  for 
many  uses.    From  this  the  shafts  of  lances  are  made  in  India. 

3.  B.  vulgaris,  Wendl.  Not  spiny ;  leaves  very  narrow,  covered  at 
the  edge  and  on  the  upper  surface  with  asperities.  Found  in  tho 
East  Indies,  whence  it  is  thought  to  have  been  carried  to  the  West. 
Its  stems  are  from  20  to  30  feet  long,  and  as  thick  as  a  child's  arm. 

4.  B.  spinosa,  Roxb.  Strongly  armed  with  both  single  and  com- 
pound spines  ;  leaves  very  narrow,  rarely  more  than  six  inches  long. 
(Bthor  Bans,  in  Bengal.)  Common  about  Calcutta,  and  in  the  south 
of  India,  forming  an  impenetrable  jungle ;  also  often  cultivated  round 
Indian  villages.  It  has  a  smaller  hollow  than  most  of  the  others,  and 
is  consequently  stronger  than  many  of  them.  Dr.  Roxburgh  describes 
it  as  rising  in  such  dense  tufts  as  to  appear  like  a  single  trunk  at  some 


BAMBUSA. 


BAMBUSA. 


339 


distance  ;  and  by  help  of  their  spiny  branches  so  bound  together  that 
it  is  a  most  arduous  task  to  cut  down  an  old  clump  of  them.  The 
stems  are  from  30  to  50  feet  long. 

5.  B.  Tulda,  Roxb.  Not  spiny ;  leaves  broad,  rounded  or  heart- 
shaped  at  the  base.  (Tulda  Bans  in  Bengal ;  Peka  Bans  of  the 
Hindoos.)  Common  all  over  Bengal.  Its  growth  is  so  rapid  that  the 
stems,  which  are  sometimes  as  much  as  70  feet  long  and  12  inches  in 
circumference,  rise  to  their  full  height  in  about  30.days.  Before  their 
lateral  shoots  are  formed,  they  are  described  as  resembling  fishing-rods 
of  immense  size.  The  yoitog  thick  shoots,  when  about  two  feet  high, 
are  tender,  and  form  an  excellent  pickle.  It  is  chiefly  used  for 
scaffolding  and  for  covering  the  hoiises  of  the  natives  ;  it  is  found  to 
last  much  longer  if  steeped  in  water  some  time  before  being  used.  Of 
this  species  Dr.  Roxburgh  mentions  several  varieties.  Jowa  Bans  is  a 
larger  variety,  with  longer  and  thicker  joints ;  Basini  Bans  has  a 
larger  cavity,  and  is  chiefly  used  to  make  baskets.  Behoor  Bam  is  of 
a  small  size,  very  solid  and  strong,  much  bent  to  one  side,  and  armed 
with  numerous  strong  thorns.  A  staff  of  it  is  placed  in  the  hand 
of  every  young  Brahmin  when  invested  with  the  sacerdotal  robe.  It 
is  probably  a  distinct  species. 

6.  B.  Balcooa,  Roxb.  Not  spiny  ;  leaves  narrow,  heart-shaped  at 
the  base.  (Balcoo  Bans  in  Bengal.)  A  native  of  Bengal,  and  even 
more  gigantic  than  the  last.  It  is  reckoned  by  the  workers  in  bamboo 
the  very  best  for  building  purposes.  Previously  to  being  used,  it  is 
immersed  in  water  for  a  considerable  time.  Two  varieties  are  distin- 
guished :  Dhooli  Balcoo,  the  larger,  and  Balcoo  Bans,  which  is  smaller 
and  stronger,  with  a  less  cavity. 

7.  B.  Bhcmeana,  Schultes.  Armed  with  triple  recurved  spines  : 
leaves  very  narrow,  quite  smooth,  suddenly  tapering  into  a  short  stalk. 
A  native  of  Java.    Stems  about  as  thick  as  a  child's  arm. 

8.  B.  agrcstis,  Poir.  Stems  crooked,  at  the  lower  part  very  spiny ; 
leaves  narrow,  small,  smooth.  On  mountains,  and  in  dry  and  desert 
places  in  all  China  and  Cochin  China  ;  it  is  common  also  in  various 
islands  in  the  Malay  Archipelago.  Its  crooked  sometimes  creeping 
stems  and  rugged  aspect  distinguish  it.  The  trunk  is  a  foot  thick, 
and  the  joints  (we  presume  near  the  base)  a  foot  and  a  half  long,  and 
often  nearly  solid. 

9.  B.  Thouarsii,  Kunth.  Stems  very  much  branched.  Found  wild 
in  Madagascar,  where  however  it  is  not  believed  to  be  indigenous. 

10.  B.  mitis,  Poir.  Stems  perfectly  unarmed  ;  leaves  very  narrow, 
and  clasping  the  stems  at  their  base.  Cultivated  in  the  fields  and 
hedges  of  Cochin  China,  and  found  wild  in  Amboyna,  where  several 
supposed  varieties  exist.  Its  stems  grow  30  feet  long,  and  are  said  by 
Rumphius  to  be  the  strongest  of  all  the  species,  although  its  sides  are 
thin.    It  is  sometimes  as  thick  as  a  man's  leg. 

11.  B,  maxima,  Poir.  Stems  very  straight,  branching  only  near  the 
summit,  and  densely  covered  with  spines.  The  most  gigantic  of  all 
the  species,  from  80  to  100  feet  high,  and  sometimes  as  thick  as 
a  man's  body.  Its  wood  is  however  very  thin.  It  is  found  wild 
in  Cambodia,  Bally,  Java,  and  various  islands  of  the  Malayan 
Archipelago. 

12.  B.  aspcra,  Schultes.  Stems  covered  all  over  with  a  soi't  of 
white  mealy  down.  Found  at  the  foot  of  mountains  in  Amboyna, 
with  stems  from  60  to  70  feet  high,  and  as  thick  as  a  man's  thigh. 
It  does  not  branch,  but  emits  little  hard  spine-like  roots  at  its  nodes. 

13.  B.  apus,  Schultes.  Leaves  very  large,  taper-pointed,  and  gra- 
dually narrowing  to  the  base,  extremely  scabrous  at  the  edge.  Ano- 
ther gigantic  species,  with  the  dimensions  of  the  last,  growing  on 
Mount  Salak,  in  Java. 

14.  B.  Bitung,  Schultes.  Leaves  very  large,  taper-pointed,  narrowed 
at  the  base  into  a  sort  of  bristly  very  short  stalk,  very  scabrous  at  the 
edge  and  on  the  upper  surface.  Found  in  Java  with  the  last,  and 
remarkable  for  its  extremely  broad  and  scabrous  leaves.  Its  dimensions 
are  not  stated. 

15.  B.  nigra,  Loddiges.  Not  spiny.  Stems  slender,  swelled  at  the 
nodes,  dark-brown,  and  polished,  not  more  than  a  man's  height. 
Leaves  narrow,  very  smooth,  rounded  and  narrowed  at  the  base  into 
a  short  stalk ;  ligule  with  long  stiff  fringes.    A  native  of  the  neigh- 

ourhood  of  Canton,  where  its  beautiful  slender  stems  are  cut  for  the 
fmdles  of  parasols,  walking-sticks,  &c.  It  is  by  far  the  most  patient 
of  cold,  having  been  living  for  several  years  without  protection  in  a 
morass  in  the  garden  of  the  London  Horticultural  Society,  and  is  no 
doubt  capable  of  being  acclimated  in  the  south-west  of  England  or  on 
the  west  coast  of  Ireland. 

16.  B.  aristata,  Loddiges.  Stems  slender,  smooth,  not  spiny. 
Leaves  very  smooth,  narrowed  gradually  at  the  base  into  a  short 
etalk;  with  downy  fringed  sheaths.  Ligules  divided  into  very  long 
coarse  fringes.  Nodes  mealy  when  young.  Native  of  the  East 
Indies.    A  very  elegant  species,  related  to  the  last. 

17.  B.  nana,  Roxb.  A  native  of  China.  It  makes  most  beautiful 
close  hedges. 

18.  B.  pubescens,  Loddiges.  Not  spiny.  Young  shoots,  leaf-sheaths, 
and  leaves  on  the  under  side,  covered  with  short  down.  A  very 
remarkable  species,  obtained  by  the  English  from  the  collections  of 
France.  Its  native  country  is  unknown.  The  stems  are  30  feet  long, 
and  an  inch  and  a  half  in  diameter. 

19.  B.  striata,  Loddiges.  Not  spiny.  Stems  slender,  polished, 
yellow  with  green  stripes.    Leaves  narrow,  rather  glaucous  on  the 


under  side,  tapering  into  a  short  stalk  at  the  base,  quite  smooth, 
except  a  few  short  black  hairs  on  the  sheaths.  A  native  of  China. 
Often  cultivated  in  the  hot-houses  of  England  on  account  of  its 
beautiful  variegated  stems.    Grows  about  20  feet  high. 

20.  B.  glauca,  Loddiges.  Not  spiny.  Stems  very  slender,  pale 
green.  Leaves  very  small,  not  downy,  taper-pointed,  almost  heart- 
shaped  at  the  base,  covered  on  the  under  surface  with  very  close 
bright  glaucous  bloom.  Leaves  scarcely  above  an  inch  long,  and  not 
more  than  two  lines  broad.  A  native  of  India,  whence  it  was  procured 
by  the  Messrs.  Loddiges.  A  very  remarkable  species,  not  growing 
above  2  feet  high,  with  entangled  branches. 

II.  Asiatic  Bamboos,  with  the  Flowers  not  Panicled,  but  in  simple 
Terminal  Whorlcd  Spikes. 

21.  B.  vcrticillata,  Willd.  Leaf-sheaths  covered  with  stinging  hairs. 
Stems  whitish.  Fifteen  or  sixteen  feet  high,  and  when  full-grown  of 
a  pale  colour,  which  becomes  nearly  white  in  drying.  The  hairs  of 
the  leaves  occasion  so  much  itching,  that  this  kind  is  troublesome  to 
collect.  It  is  the  Leleba  alba  of  Rumphius,  who  says  the  edges  of 
its  leaves  are  so  sharp  as  to  wound  the  gatherers.  It  is  found  in 
Amboyna. 

22.  B.  atra.  Leaf-stalks  covered  with  stinging  hairs.  Stems  black 
and  shining.  Very  like  the  last,  and  found  also  in  Amboyna.  It 
chiefly  differs  in  the  colour  of  the  stems.  It  is  the  Leleba  nigra  of 
Rumphius. 

23.  B.  prava.  Leaves  very  large,  stiff,  and  broad,  extremely  hispid 
with  stinging  hairs.  The  most  common  in  Amboyna,  forming  large 
woods,  which  come  down  to  the  coast.  It  flourishes  equally  in  dry  and 
moist  situations,  and  is  readily  known  from  the  others  of  this  section 
by  its  very  large  leaves,  which  are  as  much  as  18  inches  long  and 

3  or  4  inches  broad. 

24.  B.  picta.  Joints  very  long,  variegated  with  white  and  green. 
Leaves  narrow  and  not  very  hairy.  Common  in  Cerama,  Kelanga, 
Celebes,  and  some  other  Malayan  islands.    Its  joints  are  as  much  as 

4  feet  long  and  about  2  inches  thick  :  the  wood  is  thin,  and  it  is  con- 
sequently used  principally  for  light  walking-sticks;  it  is  however 
extremely  strong. 

25.  B.  Amahussana.  Joints  short.  Leaves  with  stinging  hairs  on 
the  upper  part  of  the  stem,  but  smooth"  near  the  ground.  Less 
straight,  and  more  short-jointed  than  any  of  the  preceding  species  of 
this  section.    Its  wood  is  very  thick.    In  Amboyna  and  Manipa. 

26.  B.  multiplex,  Lour.  Stems  long-jointed,  not  spiny.  Leaves 
stingless,  narrow,  and  clasping  the  stems  at  their  base.  Cultivated  in 
the  north  of  Cochin  China  for  hedges.  Its  leaves  are  very  narrow, 
and  of  a  brownish-green.  The  stems  are  about  12  feet  long  and  an 
inch  thick. 

27.  B.  tabacaria,  Poir.  Stems  slender,  very  straight,  of  nearly 
equal  thickness,  branched ;  with  very  long  rough  joints.  Wild  in  the 
black  and  argillaceous  soil  of  Amboyna,  Manipa,  and  Java,  in  the 
plains  and  moister  part3  of  the  mountains.  Its  stems  are  nearly 
solid,  and  excessively  tough  and  hard.  The  joints  are  3  or  4  feet 
long,  and  not  thicker  than  the  little  finger.  When  polished  they  make 
the  finest  pipe-sticks.  The  outside  is  so  hard,  that  it  emits  sparks  of 
fire  when  struck  by  the  hatchet.  The  species  runs  very  much  at  the 
root. 

III.  American  Bamboos. 

28.  B.  Guadiia,  Humb.  Leaves  very  narrow,  covered  with  asperities 
at  the  edge  and  on  the  under-surface.  Found  in  warm  and  temperate 
places,  on  the  western  Bide  of  the  Cordilleras  of  New  Granada  and 
Quito,  growing  like  a  tree  30  or  40  feet  high,  with  a  knotted,  shining 
trunk  16  inches  in  diameter.  The  leaves,  which  are  6  or  7  inches 
long,  are  not  more  than  5  lines  broad. 

29.  B.  latifolia,  Humb.  Leaves  narrow,  but  oblong ;  extremely 
smooth.  About  25  feet  high,  drooping  at  the  point,  with  shining 
joints  2  feet  long  and  about  4  inches  thick.  The  leaves  are  the  same 
length  as  in  the  last,  but  thrice  as  broad.  It  is  found  in  the  damp 
shady  woods  on  the  banks  of  the  river  Cassiquiare  in  tropical 
America. 

30.  B.  Tagoara,  Nees.  Leaves  oblong-lanceolate,  rounded  at  the 
base,  and  then  narrowed  into  a  very  short  stalk.  Stems  20  to  30  feet 
long,  and  4  to  6  inches  in  diameter,  with  joints  from  6  to  18  inches 
long;  the  leaves  are  9  or  10  inches  long  and  full  2  inches  wide. 
Found  by  Von  Martius  in  woods  1800  feet  above  the  sea,  on  the 
mountain  called  Serra  do  Mar,  towards  Guarantiuqueta,  in  the 
province  of  St.  Paul's,  Brazil. 

31.  B.  parviflora,  Schultes.  An  obscure  species,  found  on  the 
mountains  of  Peru,  in  Huanoco,  by  Hsenke.  The  stem  is  said  to  be 
branched,  and  the  leaves  lance-shaped,  taper-pointed,  with  a  scabrous 
edge, 

There  can  be  no  doubt  that  many  other  species  of  this  curious 
genus  are  to  be  found  in  the  tropical  parts  of  Asia  and  America.  It 
is  also  not  improbable  that  some  of  the  foregoing  may  be  repetitions. 
Travellers  who  have  opportunities  of  procuring  wild  specimens  of 
bamboos  should  dry  a  small  branch  with  the  leaves,  and  if  possible 
the  flowers,  and  should,  at  the  same  time,  put  by  a  portion  of  the 
lower  part  of  the  stem,  6  or  7  feet  long,  marked  so  as  to  correspond 
with  the  dried  specimen. 
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(■Roxburgh,  Flora  Indica,  vol.  ii. ;  Rumphius,  Herbarium  Amboi- 
nense,  voL  iv. ;  Romer  and  Schultes,  Systema  Vegetabilium,  vol.  vii.) 

BAMLITE,  a  mineral  of  a  white  or  grayish-white  colour.  It  is 
columnar  ;  has  a  hardness=6  and  specific  gravity=2"98.  It  occurs  in 
Norway,  and  consists  of — 

Silica  59 '6 

Alumina  42-0 

Peroxide  of  Iron  l'O 

BANCHUS,  a  genus  of  Insects  belonging  to  the  order  Uymenoptera. 
BAND-FISH.  [Cepola.] 

BANDICOOT  (Perameles,  Geoff.  St.  Hilaire),  a  genus  of  Marsupial 
Mammals,  which  appears  to  occupy,  in  Australia,  the  situation  which 
the  Shrews,  Tenrecs,  and  other  Ihsectivora  fill  in  the  Old  World. 

The  species  of  Perameles  called  Bandicoots  by  the  colonists  (a  name 
which  properly  belongs  to  the  Great  Rat  of  India,  Mus  giganteus,  but 
which,  from  a  vague  resemblance  in  size  and  appearance,  the  early 
colonists  of  Sydney  applied  to  the  animals  at  present  under  con- 
sideration), though  they  agree  in  the  most  prominent  characters  of 
their  dentition  with  some  of  the  Marsupiata,  and  in  the  form  of  their 
extremities  and  the  number  of  their  toes  with  others,  yet  differ 
essentially  from  all  in  their  habits  and  economy.  [Marsupiata.]  In 
the  number,  form,  and  arrangement  of  their  canine  and  molar  teeth 
they  agree  in  all  respects  with  the  Opossums  of  America  and  the 
Dasyures  of  Australia ;  that  is  to  say,  that  they  have  2  canines  and 
14  molars  in  each  jaw  ;  but  they  differ  widely  in  the  number  of  their 
incisors,  and  in  this  respect  offer  a  unique  combination  which  is  found 
in  no  other  known  genus  of  mammals.  Of  the  incisor  teeth  there  are 
10  in  the  upper  jaw,  and  only  6  in  the  lower ;  and  the  external  on 
each  side,  particularly  in  the  upper  jaw,  is  insulated,  and  stands  apart 
both  from  the  canine  and  from  the  other  incisors ;  it  is  likewise  much 
larger  than '  the  intermediate  incisors,  and  its  form  is  that  of  an 
ordinary  canine  tooth,  of  which  indeed  it  appears  to  exercise  all  the 
functions. 

The  hind  legs  are  considerably  longer  than  the  fore,  and  the  number 
and  form  of  the  toes  are  in  all  respects  similar  to  those  of  the 
kangaroos.  It  was  this  similarity  that  induced  M.  Geoffroy  St.  Hilaire 
to  suppose  that  the  pace  of  the  Bandicoots  also  resembled  that  of  the 
kangaroos.  This,  however,  is  far  from  being  the  case.  The  dispro- 
portion between  their  anterior  and  posterior  extremities  is  by  no 
means  so  great  as  to  compel  the  Bandicoots  to  hop  upon  the  hind  legs 
only,  like  the  kangaroos,  though  it  is  certainly  sufficiently  so  to 
prevent  them  from  walking  like  ordinary  quadrupeds.  Their  actual 
pace  resembles  that  of  the  hare,  and  consists  of  a  succession  of  leaps 
from  the  hind  to  the  fore  feet,  but  it  is  not  very  rapid,  nor  can  they 
maintain  it  for  any  great  length  of  time.  On  the  fore  feet  there  are 
five  toes,  of  which  the  three  middle  are  long  and  stout,  but  the  lateral 
ones  are  so  short  that  they  do  not  touch  the  ground,  and  are  conse- 
quently useless  in  walking,  though  they  may  be  of  great  service  in 
burrowing.  The  hind  feet  have  but  four  toes  each,  and  of  these  the 
third  is  the  largest  of  all,  whilst  the  two  internal  are  united  under  the 
same  skin,  and  appear  externally  like  a  single  toe  armed  with  two 
claws. 

This  is  precisely  the  arrangement  and  form  which  we  find  in  the 
kangaroos;  but  the  feet  of  the  Bandicoots  differ,  in  being  provided 
with  broad  powerful  claws,  which  enable  them  to  burrow  with 
astonishing  facility,  and  to  scratch  up  the  ground  in  search  of  roots. 
They  likewise  differ  from  the  kangaroos  in  having  a  small  fleshy 
tubercle,  in  lieu  of  a  thumb,  upon  the  hind  feet,  and  in  having  the 
last  or  ungual  phalange  of  all  the  toes  divided  in  front  by  a  small 
incision,  as  in  the  pangolins  and  ant-eaters,  a  structure  which  gives  a 
much  firmer  attachment  to  the  claw,  and  vastly  increases  their  power 
of  burrowing.  In  other  respects  the  Bandicoots  are  chiefly 
characterised  by  their  long  attenuated  muzzles,  short  upright  ears, 
lengthened  bodies,  and  moderate  rat-like  tails,  which  are  not  prehensile, 
as  is  the  case  with  many  genera  of  this  order,  nor  have  these  animals 
the  power  of  ascending  trees.  With  regard  to  the  period  of  gestation, 
the  number  of  young,  and  the  mode  of  their  introduction  into  the 
abdominal  pouch,  it  is  only  known  that  they  resemble  the  other 
marsupials  in  the  premature  production  of  their  young,  and  in 
nourishing  them  for  some  time  afterwards  in  the  abdominal  pouch  of 
the  mother,  and  that  this  pouch  contains  the  mammary  organs  for 
that  purpose. 

Three  or  four  of  the  species  are  well  made  out,  but  with  regard  to 
the  rest  there  is  still  some  doubt. 

1.  P.  nasula  (Geoff.  St.  Hilaire),  the  Long-Nosed  Bandicoot, 
measures  about  a  foot  and  a  half  in  length  from  the  extremity  of  the 
muzzle  to  the  origin  of  the  tail ;  the  head  is  4  inches  long,  the  tail 
6  inches,  the  hind  legs  also  6  inches,  and  the  fore  legs  only  3  inches. 
The  ears  are  erect,  pointed,  and  covered  with  short  hair ;  the  eyes  are 
particularly  small ;  the  nose  remarkably  long,  pointed,  and  naked  at 
the  extremity ;  and  the  tail  attenuated,  and,  though  better  covered 
with  hair,  bearing  some  resemblance  to  that  of  a  large  rat.  This 
organ  is  not  used  by  the  Bandicoot  to  support  the  body  in  a  sitting 
posture,  like  that  of  the  kangaroo,  as  has  been  imagined  by  M.  Geoffroy 
St.  Hilaire,  to  whom  we  owe  the  first  description  of  this  species  as 
well  as  the  establishment  of  the  present  genus ;  neither  are  the  pro- 
gressive movements  of  these  animals  similar  to  those  of  the  kangaroos, 
aa  the  same  eminent  zoologist  conceived,  from  the  form  and  propor- 


tions of  the  extremities,  that  they  might  be.  The  pace  of  the 
Bandicoot  as  already  observed  resembles  that  of  our  hares  and 
rabbits,  which  certainly  approximates  more  nearly  to  the  saltigrade 
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pace  of  the  kangaroos,  gerboas,  and  helamys,  than  any  other  kind 
of  locomotion  with  which  we  are  acquainted.  So  far  M.  Geoffroy's 
conjecture  was  well  founded,  and  he  has  certainly  good  reason  in  his 
observation  that  analogous  structures  rarely  deceive  us  in  reasoning 
upon  their  functions.  The  external  coat  of  the  Long-Nosed  Bandicoot 
is  composed  of  coarse  bristly  hair,  in  colour  very  nearly  resembling 
that  of  the  common  Rat  (Mus  decumanus),  except  that  it  is  of  a  more 
sandy  shade  on  the  upper  parts  of  the  body,  and  of  a  more  clear 
silvery  white  beneath  ;  under  this  long  outer  hair  there  is  an  interior 
coat  of  soft  ash-coloured  wool  or  fur,  which  protects  the  animal  from 
the  cold  and  variations  of  temperature,  for  it  appears  to  be  an  inhabi- 
tant of  the  mountainous  parts  of  Australia,  principally  if  not 
exclusively.  The  tail  is  of  a  rather  darker  colour  than  the  body,  and 
the  whole  animal,  except  in  the  great  length  and  pointed  form  of  the 
nose,  has  much  the  appearance  of  an  overgrown  rat.  The  form  and 
characters  of  its  teeth  would  lead  us  to  suppose  that  it  fed  upon 
insects  and  other  similar  animal  substances.  In  the  neighbourhood 
of  human  habitations  they  frequently  enter  into  the  granaries,  and 
do  as  much  mischief  to  the  corn  as  the  rats  and  mice  of  our  own 
country. 

2.  P.  obesula  (Geoff.),  the  Blunt-Nosed  Bandicoot,  first  described  by 
Dr.  Shaw  under  the  names  of  the  Porcupine  Opossum  and  Didelphys 
obesula,  is  readily  distinguished  from  the  last  species  by  the  shortness 
and  bluntness  of  its  snout,  and  by  the  broad  round  form  of  its  ears. 
The  arrangement  of  the  teeth  also  differs  in  some  degree  from  that  of 
the  Long-Nosed  Bandicoot.  The  external  incisors  are  more  nearly 
in  contact  with  the  canines  and  central  incisors  on  each  side  of  them ; 
the  molars  immediately  succeeding  the  canines,  and  answering  to  the 
false  molars  of  the  carnivora,  are  contiguous  to  one  another  and  of  a 
triangular  form  ;  and  the  posterior  molars  are  more  flattened  on  the 
crowns.  Thi3  latter  character  would  seem  to  intimate  that  the 
present  species  was  more  purely  herbivorous  than  the  last,  and  future 
observation  may  probably  confirm  this  conjecture.  The  colour  and 
quality  of  the  hah  and  fur  are  the  same  as  in  the  Long-Nosed 
Bandicoot. 

3.  P.  Gunnii  is  a  native  of  Van  Diemen's  Land,  where  it  is  very 
generally  diffused.  It  lives  principally  on  bulbs,  but  also  eats  insects. 
P.  lagotis,  of  Reid,  is  of  a  gray  colour,  and  as  large  as  an  opossum. 
It  has  been  described  by  Professor  Owen  under  the  generic  name 
Phalacomys.  [Marsupiata.] 

BA'NKSIA,  an  Australian  genus  of  plants  belonging  to  the  natural 
order  Proteacew.  It  was  named  in  compliment  to  Sir  Joseph  Banks. 
It  consists  of  bushes  or  less  frequently  of  small  trees,  with  their 
branches  growing  in  an  umbellate  manner.  The  leaves  are  hard  and 
dry,  and  in  young  plants  always  cut  at  the  edges,  but  in  old  specimens 
undivided.  They  have  a  dull  green  colour  on  their  upper  side,  and 
are  usually  white,  or  very  pale  green,  on  the  lower.  The  flowers  are 
long,  narrow,  tubular,  coloured  calyxes,  without  corolla,  and  with 
only  four  stamens  lodged  in  their  concave  points.  They  are  collected 
into  oblong  heads,  often  consisting  of  600  or  more,  closely  arranged, 
and  do  not  fall  off  when  the  blooming  is  over,  but  wither,  become 
brown,  and  adhere  to  the  axis  of  the  head.  Very  few  of  them  are 
fertile ;  the  greater  part  are  altogether  abortive,  and  form  a  sort  of 
coarse  fibrous  covering  to  the  singular  2-valved  fruit,  which  is  thick 
and  woody,  contains  two  black-winged  seeds,  and  when  it  sheds  thern 
opens  like  an  oyster,  or  any  other  bivalve  shell. 

These  plants  are  found  in  sandy  forest-land,  or  on  rocks,  over  the 
whole  known  continent  of  Australia,  but  chiefly  beyond  the  tropic. 
They  are  called  by  the  colonists  Honeysuckle  Trees,  and  are  considered 
in  New  South  Wales  as  evidence  of  bad  land ;  but  in  the  Swan  River 
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colony  they  occupy  the  most  fertile  tracts.  Many  specie  are  now 
cultivated  in  the  conservatories  of  Europe,  where  they  are  niu  :h 
esteemed  for  their  handsome  foliage  and  singular  heads  of  flower  <. 


Banksias. 

The  plant  In  the  foreground  is  the  Bed  Banksia  of  King  George's  Sound,  and 
the  other  the  Yellow  Banksia  of  the  Gulf  of  Carpentaria,  from  sketches  made 
on  the  spot. 

None  of  them  appear  to  be  of  much  value  for  timber,  although  they 
make  good  fire-wood.  B.  compar  and  B.  serrata  (which  last  is  said  to 
grow  30  feet  high,  with  a  stem  measuring  a  foot  and  a  half  in 
diameter)  are  the  largest  species  which  have  been  mentioned  by 
travellers  on  the  east  coast.  On  the  west  coast,  in  Swan  River  colony, 
B.  yrandis  reaches  50  feet  in  height,  with  a  trunk  2|  feet  in  diameter. 

A  considerable  quantity  of  honey  is  secreted  by  their  flowers,  and 
collected  by  the  natives  of  King  George's  Sound,  who  are  extremely 
fond  of  it. 

BANSTICKLE.  [Gasterosteus.] 

BANXRING,  the  Sumatran  name  of  a  small  arboreal  animal, 
discovered  by  the  late  Sir  Stamford  Raffles,  which  is  intermediate  in 
its  nature  and  habits  between  the  Shrews  and  Squirrels.  [Tupaia.] 

BAOBAB.  [Adansonia.] 

BAPTA,  a  genus  of  Insects  belonging  to  the  order  Lepidoptera  and 
family  Geometrida?.  The  species  of  this  genus  are  among  the  thin- 
bodied  day-flying  Moths.  Mr.  Stephens,  in  his  '  Illustrations  of 
British  Entomology,'  confines  this  genus  to  two  species  :  Bapta  bima- 
culata,  White  Pinion-Spotted  Bapta,  which  is  of  a  beautiful  white 
colour,  and  has  two  brown  spots  on  the  front  edge  of  each  of  the 
anterior  wings ;  and  Bapta  punctata,  Clouded-Silver-Bapta.  This 
differs  from  the  first  principally  in  having  the  tips  of  the  anterior 
wings  clouded  with  brown.  Both  species  are  occasionally  met  with 
in  woods  in  the  neighbourhood  of  London. 

BARB,  the  name  of  a  noble  breed  of  horses  reared  by  the  Moors 
of  Barbary  and  Marocco,  and  introduced  into  Spain  during  then- 
dominion  in  that  country,  where  however  it  has  been  suffered  to 
degenerate  greatly  since  their  expulsion.  The  noble  race  of  Barbary 
horses  which  we  commonly  call  Barbs  are  of  rare  occurrence  even  in 
their  own  country,  where  the  tyranny  of  the  governors  holds  out  no 
inducement  to  private  individuals  to  real'  an  animal  of  which  they 
may  be  deprived  without  scruple  or  compensation  by  the  first  man  in 
power  who  happens  to  fancy  it.  It  is  only  among  the  wild  nomadic 
tribes  of  the  desert,  whose  roving  habits  and  inhospitable  country 
place  them  beyond  the  control  of  the  ordinary  powers  of  the  state, 
that  this  breed  exists  in  perfection.  The  common  horse  of  Barbary 
is  a  very  inferior  animal,  which,  if  originally  derived  from  the  same 
source  as  the  noble  race  of  Barbs,  has  greatly  degenerated.  In  the 
beauty  and  symmetry  of  their  forms  however  even  the  latter  are  far 
from  excelling  :  their  valuable  qualities — and  in  these  they  are  perhaps 
unequalled  by  any  other  breed  in  existence — are,  unrivalled  speed, 
surprising  bottom,  abstinence,  patience  and  endurance  under  fatigue, 
and  gentleness  of  temper.  Their  points  would  not  please  the  critical 
eye  of  a  member  of  the  Jockey  Club  :  the  head  is  large  and  clumsy  ; 
the  neck  short  and  thick;  the  chest  broad  and  powerful;  yet  the  body 
and  legs  are  so  long  and  slender  as  to  resemble  those  of  a  greyhound, 
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and  form  a  perfect  contrast  to  the  rest  of  the  animal.  But  the  Moors 
do  not  regard  the  external  appearance  of  their  horses  so  much  as  their 
temper,  speed,  and  capability  to  endure  fatigue  ;  and  the  animals 
which  possess  these  valuable  qualities  are  cherished  with  all  the 
kindness  and  attention  that  are  bestowed  on  children.  Their  mode 
of  treatment  is  very  different  from  that  practised  in  Europe.  They 
are  very  early  accustomed  to  the  saddle,  are  mounted  at  two  years 
old,  and  have  their  manes  and  tails  cropped  till  the  age  of  six,  under 
the  supposition  that  it  adds  to  their  strength  and  bottom.  After  thm 
period  they  are  never  dressed,  nor  are  their  manes  and  tails  combed  ; 
if  dirty  they  are  washed  in  the  next  stream,  and  some  are  even  said 
to  be  offended  by  Europeans  patting  their  horses  with  the  palm  of  tho 
hand,  from  an  apprehension  of  its  injuring  their  coat.  They  are  never 
castrated,  nor  have  the  Moore  the  bad  taste  to  seek  to  improve  upon 
nature  by  cropping  the  ears  and  tails  of  their  horses,  as  is  practised 
by  some  nations  ;  a  Mussulman  will  neither  mutilate  nor  sell  the  skin 
of  'the  beast  of  the  prophet,'  the  noblest  of  animals.  The  horses 
alone  are  used  for  the  saddle,  the  mares  being  kept  for  breeding, 
except  among  some  of  the  predatory  tribes  of  the  Desert,  who  find 
that  the  neighing  of  the  horses  is  apt  to  betray  their  approach,  and 
give  notice  of  their  coming  to  the  caravans  which  are  the  objects  of 
their  attack.  Walking  and  galloping  are  the  only  paces  which  these 
animals  are  allowed  to  practise ;  and  it  is  even  considered  vulgar  to 
trot  or  canter.  Generally  speaking,  the  Moors  avoid  giving  their 
horses  violent  exercise,  or  overheating  them,  except  upon  extraor- 
dinary occasions  ;  and  among  the  Desert  tribes  it  is  only  in  their 
cavalry  exercises,  such  aa  throwing  the  lance,  &c.,  that  their  speed  is 
at  all  put  forth.  On  these  occasions  however  they  are  not  spared, 
and  it  is  surprising  with  what  rapidity  and  precision  they  perform 
the  different  evolutions.  These  indeed  are  not  so  complicated  as  the 
tactics  of  more  civilised  nations,  but  they  are  much  more  severe  upon 
the  cattle,  and  would  soon  break  down  the  best  of  our  European 
breeds.  The  great  exercise  of  the  Moorish  cavalry  consists  in 
galloping  their  horses  at  the  very  height  of  their  speed  for  the 
distance  of  .about  a  quarter  of  a  mile,  and  then  making  them  stop 
suddenly  short,  while  the  rider  delivers  his  spear  or  fires  his  musket  ; 
and  of  this  amusement  the  people  are  so  excessively  fond,  that  they 
frequently  continue  it  for  hours  together  without  a  moment's  inter- 
mission to  breathe  or  change  their  horses.  Yet  notwithstanding  such 
violent  exercises,  very  little  care  is  afterwards  taken  of  the  horses ; 
still  they  are  said  to  be  long-lived  and  remarkably  free  from  diseases. 
Such  distempers  as  farcy  and  glanders  are  unknown ;  spavin  and 
mullender  arc  of  very  rare  occurrence. 

The  Moors  never  make  hay,  but  feed  their  horses  upon  chopped 
straw  and  barley,  which  they  eat  out  of  a  nose-bag  put  over  their 
heads,  as  is  the  custom  in  England ;  in  spring  they  are  chiefly  fed 
upon  grass.  In  the  stables  there  are  no  mangers,  but  the  hones  are 
fastened  by  means  of  two  iron  pins  driven  into  the  ground,  one  before 
and  the  other  behind,  to  which  the  fore  and  hind  legs  are  respectively 
fastened  in  such  a  manner  as  to  prevent  the  animal  from  moving  more 
than  a  foot  either  backwards  or  forwards :  their  collar  is  also  made 
fast  to  the  front  pin,  which  is  provided  with  a  ring  for  that  purpose, 
and  they  eat  their  provender  off  the  ground.  Formerly  it  was  the 
practice  for  the  Moors,  in  shoeing  their  horses,  to  cut  off  the  front 
part  of  the  hoof ;  a  flat  shoe  of  a  triangular  shape  was  then  put  on, 
with  one  of  the  sides  in  front,  and  the  other  two  nearly  meeting  in  an 
acute  angle  behind  the  frog  :  but  this  unnatural  mode  of  disfiguring 
these  noble  animals  was  put  an  end  to  about  the  year  1700,  by  aa 
order  of  the  Emperor  Muley  Ishmael,  who  commanded  that  thence- 
forth all  his  subjects  should  upon  pain  of  death,  shoe  their  ho: fee 
with  round  shoes.  The  Berbers  and  Kabyles,  the  aboriginal  inhabi- 
tants of  the  country  between  the  Sahara  and  the  shores  of  the 
Mediterranean,  and  who  are  now  for  the  most  part  confined  to  the 
mountainous  and  most  inaccessible  districts  of  North  Africa,  never 
shoe  their  horses  at  all;  yet  so  hardy  are  these  animals,  and  so  much 
tougher  are  then-  hoofs  than  those  of  our  own  horses,  that  Windiu, 
who  in  the  beginning  of  the  last  century  accompanied  a  British 
embassy  to  the  court  of  the  emperor  of  Marocco,  and  who  ha3  left  an 
interesting  account  of  his  journey,  assures  us  that  he  saw  one  of  them 
which  had  travelled  50  miles  without  resting,  and  that  though  he  had 
been  twice  during  the  journey  obliged  to  cross  a  mountain  full  of 
rocks,  yet  it  was  not  perceived  that  he  had  the  least  crack  in  his  hoof, 
nor  any  apparent  injury  of  his  feet. 

There  is  a  particular  breed  of  the  noble  Barbs,  called  Sh'rulaJi 
Er'reeh  (literally  Wind-Sucker),  or  the  Desert  Horse,  which  is  only 
found  among  the  tribes  of  the  Sahara,  and  which,  when  transported 
beyond  the  sands  of  the  Desert,  soon  languishes  and  dies.  The  fleet- 
ness,  temperance,  and  endurance  of  this  animal,  if  we  are  to  believe 
half  the  stories  related  by  travellers,  almost  surpass  the  bounds  of 
credibility.  "  When  thou  shalt  meet  a  sh'rubah  er'reeh,"  says  a  Moorish 
proverb,  "  and  say  to  his  rider,  '  Salam  Alikum,'  before  he  can  answer 
'  Alikum  Salam,'  he  will  be  far  from  thee,  for  his  speed  is  like  the 
whirlwind."  By  the  assistance  of  this  animal,  or  of  the  Ifeirie,  or 
Desert-Camel,  the  Arab  can  upon  an  emergency  cross  the  Sahara  in 
a  short  time.  The  Sh'rubah  Er'reeh,  however,  is  neither  so  useful 
nor  so  economical  an  animal  as  the  desert-camel ;  it  is  true  that  his 
speed  is  greater,  but  he  is  neither  so  abstemious  nor  so  enduring. 
The  Heirie  will  travel  for  1 5  or  20  successive  days,  and  requires  but 
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a  handful  of  dried  dates  in  the  morning,  and  a  supply  of  water  every 
third  day ;  upon  an  extraordinary  emergency  he  can  even  travel  for 
six  or  seven  days  without  this  important  element ;  but  the  desert- 
horse  must  have  a  feed  of  camel's  milk  once  a  day,  and  for  this  purpose 
there  must  be  a  couple  of  female  camels  wherever  he  goes.  Camel's 
milk  is  his  only  sustenance  ;  and  indeed  it  would  be  difficult  to  find 
him  any  other  in  the  parched  and  arid  deserts  which  he  inhabits  ;  he 
does  not  like  wheat,  hay,  straw,  or  any  other  kind  of  food,  and  if  forced 
to  live  upon  these  substances,  soon  loses  all  his  valuable  qualities.  In 
his  native  country  the  desert-horse  is  principally  employed  for  the 
purpose  of  hunting  the  ostrich  and  gazelle,  at  which  sports  he  is 
amazingly  expert,  nor  is  there  any  other  being  that  can  equal  these 
animals  in  speed.  When  brought  to  Morocco,  as  is  sometimes  the 
case,  these  horses  soon  decline  under  the  change  of  food  and  climate. 
"  Alkaid  Omar  ben  Daudy,"  says  Jackson  in  his  '  Account  of  the  Empire 
of  Marocco,'  "  when  governor  of  Mogodor,  had  two  Saharawan  horses 
in  his  stables ;  but  finding  it  inconvenient  to  feed  them  constantly 
upon  camel's  milk,  he  resolved  to  try  them  on  the  usual  food  given  to 
Barbary  horses.  He  accordingly  had  their  food  gradually  changed, 
and  in  a  short  time  fed  them  altogether  with  barley,  and  occasion- 
ally with  wheat  and  straw  ;  they  grew  fat,  and  looked  better  than 
before,  but  they  lost  their  speed,  and  soon  afterwards  died,  as 
if  nature  had  designed  them  to  be  appropriated  solely  to  that 
district  whose  arid  and  extensive  plains  render  their  use  essentially 
necessary." 

BARBATIEA  (from  a  former  name,  Herb  St.  Barbara),  a  genus  of 
plants  belonging  to  the  natural  order  Crucifcra:  It  has  a  terete 
2-edged  pod,  the  valves  convex,  with  a  prominent  longitudinal  nerve  ; 
the  stigma  capitate,  the  seeds  in  a  single  row.  Bwrbarea  belongs  to 
the  first  sub-order  of  Orudferm,  SiKquosm,  which  possess  a  linear  or 
linear-lanceolate  pod  opening  by  two  valves.  The  species  of  Bwrba/rea 
are  perennial  herbs,  with  fibrous  roots  and  erect  stems.  The  flowers 
are  yellow,  arranged  in  racemes  ;  the  pedicles  without  bracts. 

B.  vulgaris,  Common  Yellow  Bocket,  Common  Winter  Cress,  Herb 
St.  Barbara,  has  the  lower  leaves  lyrate,  upper  pair  of  lobes  as  broad 
as  the  large  roundish  subcordate  terminal  lobe,  the  uppermost  leaf 
undivided,  toothed ;  young  pods  obliquely  erect ;  seeds  scarcely  longer 
than  broad.  It  is  a  native,  in  damp  moist  places,  of  Great  Britain, 
and  throughout  Europe ;  also  of  North  America.  This  plant  has  a 
bitter  nauseous  taste,  and  is  sometimes  cultivated  as  a  spring  salad. 
In  Sweden  the  leaves  are  boiled  and  eaten.  It  is  often  cultivated  in 
gardens,  especially  a  double  variety,  which  forms  a  handsome  border- 
plant. 

B.  prcecor,  Early  Winter  Cress,  has  the  lower  leaves  lyrate,  upper 
pair  of  lobes  as  broad  as  the  roundish  subcordate  terminal  lobe,  upper- 
most leaf  pinnatifid,  with  linear  oblong  entire  lobes.  It  is  a  native  of 
France  and  Great  Britain ;  abundant  in  North  America.  It  is  called 
in  Germany  Amerikanischer  Kraut ;  in  French,  Cresson  d'  Amdrique  ; 
in  England,  American  Cress,  Black  American  Cress,  French  Cress,  and 
Belle-Isle  Cress.  It  is  used  as  a  salad,  and  is  more  bitter  than  the 
common  Water-Cress.  It  can  be  raised  for  eating  all  the  year  round. 
In  cultivating,  it  should  be  grown  from  seeds,  a  quarter  of  an  ounce 
of  which  will  serve  for  sowing  10  feet  of  drill. 

B.  arcuata  and  B.  striata  are  two  species  described  by  Babington, 
and  lately  added  to  the  British  Flora.  A  few  others  are  found  in  the 
northern  parts  of  Europe  and  America.  With  the  exception  of  the 
Double  Yellow  Rocket,  none  of  the  species  are  worth  cultivating  as 
ornamental.  This  plant  may  be  propagated  by  cuttings,  suckers,  or 
dividing  the  plants  at  the  root. 

(Don,  Gardener's  Dictionary  ;  Babington,  Manual.) 

BARBEL  (Barbus,  Cuvier),  a  genus  of  Abdominal  Malacopterygious 
Fishes,  belonging  to  the  Carp  Family  (Cyprmidw),  and  distinguished 
by  the  shortness  of  their  dorsal  and  anal  fins,  by  a  strong  spine,  which 
replaces  the  second  or  third  ray  of  the  dorsal,  by  four  beards  or  fleshy 
teutaeula,  which  grow  from  the  lips,  two  at  the  nose,  and  the  other 
two  at  the  corners  of  the  mouth,  and  by  having  but  three  branchios- 
tegous  rays.  Like  the  great  majority  of  the  abdominal  soft-finned 
fishes,  the  Barbels  are  a  freshwater  genus,  and  certainly  among  the 
least  carnivorous  of  the  whole  class.  They  feed  almost  entirely  upon 
aquatic  plants  and  roots,  to  obtain  which  they  bore  into  the  banks  of 
the  ponds  and  rivers  in  which  they  reside,  using  their  snout  for  that 
purpose  like  a  hog. 

Barbus  vulgaris,  the  Common  Barbel,  sometimes  measures  3  feet  in 
length,  and  weighs  from  15  to  18  pounds.  The  section  of  its  body 
forms  an  elongated  ellipse ;  its  scales  are  small,  its  head  smooth,  its 
eyes  large  and  contiguous  to  the  nostrils,  and  the  lateral  line  straight 
and  nearly  parallel  to  the  back.  Its  pectoral  fins  are  of  a  pale  brown 
colour,  its  ventral  and  anal  tipped  with  yellow ;  the  tail  is  slightly 
bifurcated,  and  of  a  deep  purple,  and  the  general  colour  of  the  scales 
is  pale  gold,  edged  with  black  on  the  back  and  sides,  and  silvery-white 
on  the  belly.  The  dorsal  fin  is  armed  with  a  strong  serrated  spine, 
with  which  it  sometimes  inflicts  dangerous  wounds  on  the  hands  of 
the  fishermen,  and  does  considerable  damage  to  their  nets.  The  barbel 
is  found  only  in  deep  and  still  ponds,  and  in  sluggish  rivers  which  have 
little  or  no  current.  In  the  hot  summer  months  the  barbels  abandon 
for  a  time  the  deep  pools  and  ponds  which  had  protected  them  from 
the  severe  winter  frosts,  and  make  excursions  into  the  shallower  parts 
of  the  stream  in  search  of  food.   Their  habits  are  nocturnal,  and  they 
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are  fond  of  the  society  of  their  own  species,  being  generally  found 
together  in  large  companies.  Their  flesh  is  extremely  coarse  and 
unsavoury,  and  then-  roe  in  particular  is  said  to  produce  vomiting, 


Common  Barbel  (Barbus  vulgaris). 

purging,  and  slight  swellings  in  those  who  incautiously  eat  it.  The 
barbel  is  a  very  common  fish  in  the  Thames,  where  it  is  taken  rather 
on  account  of  the  sport  for  the  angler  than  the  goodness  of  the  fish. 

The  Binny,  or  Barbel  of  the  Nile,  is  so  like  the  Common  Barbel  of 
our  European  rivers,  that  it  might  readily  be  mistaken  at  first  sight 
for  that  fish  ;  but  a  little  observation  will  show  that  it  is  proportionally 
shorter  and  thicker,  its  back  more  arched,  and  it  is  particularly  distin- 
guished by  having  the  first  three  rays  of  the  dorsal  fin  so  closely  united 
as  to  have  the  appearance  of  almost  forming  but  one  single  spine. 
The  Binny  is  very  common  in  the  Nile  ;  it  grows  to  a  large  size,  some- 
times weighing,  according  to  Bruce's  statement,  upwards  of  70  pounds, 
and  is  described  as  being  a  firm,  delicate,  and  well-flavoured  fish.  The 
traveller  just  mentioned  gives  an  interesting  account  of  the  methods 
which  the  Egyptians  employ  for  the  capture  of  the  Binny,  and  for 
preserving  it  alive  till  they  require  to  dress  it,  or  have  an  opportunity 
of  disposing  of  it.  Having  kneaded  together  a  quantity  of  oil,  clay, 
flour,  and  honey,  with  some  chopped  straw  or  other  similar  material 
to  unite  the  different  parts  of  the  composition,  the  whole  is  formed 
into  a  mass,  in  size  and  appearance  resembling  a  Cheshire  cheese, 
round  the  sides  of  which,  in  different  parts,  ore  stuck  smoll  pieces 
of  dates  saturated  in  honey.  Seven  or  eight  stout  hooks,  each 
having  a  separate  line  of  strong  whip-cord,  and  baited  with  o  date 
steeped  in  honey,  are  concealed  in  the  centre  of  the  cake.  The  fisher- 
man then,  bestriding  his  inflated  goatskin,  paddles  himself  and  his 
burden  out  into  the  middle  and  deepest  part  of  the  stream,  where, 
having  sunk  the  whole  mass,  he  carries  the  cords  attached  to  the  hooks 
on  shore,  and  fastens  each  of  them  separately  to  the  branch  of  a  palm 
stuck  firmly  into  the  ground,  and  having  a  small  bell  suspended  from 
the  top  of  it.  He  then  goes  off  about  his  work,  which,  upon  such 
occasions,  is  always  contiguous  to  the  river,  and  within  hearing  of  the 
bells.  In  a  short  time  the  action  of  the  water  begins  to  dissolve  the 
mass  of  poste  ot  the  bottom  of  the  river,  and  the  small  pieces  of  dates 
getting  detached  from  it  float  down  the  river,  and  are  greedily  caught 
and  devoured  by  the  Binnies.  These  naturally  ascend  the  stream  in 
the  direction  from  which  they  perceive  their  favourite  food  to  proceed, 
and  having  arrived  at  the  mass  of  composition,  begin,  as  is  their 
custom,  to  root  and  bore  into  it,  till  they  at  length  arrive  at  the  date3 
inside,  which  they  ravenously  swallow,  and  are  of  course  caught  by 
the  hook  concealed  within.  In  its  struggles  to  escape  the  fish  neces- 
sarily pulls  the  line  and  the  palm  branch  to  which  it  is  made  fast  on 
shore,  when  the  ringing  of  the  bell  gives  notice  to  the  fisherman. 

"  The  fisherman,"  says  Bruce,  "  runs  immediately  to  the  bell,  and 
finding  thereby  the  particular  line,  hauls  his  prisoner  in,  but  does  not 
kill  him  :  the  hook  being  large,  it  generally  catches  him  by  the  upper 
jaw,  which  is  considerably  longer  than  the  under'.  He  then  pulls  him 
out  of  the  water,  and  puts  a  strong  iron  ling  through  his  jaw,  ties  a 
few  yards  of  cord  to  it,  and  returning  the  fish  to  the  river,  fastens  him 
to  the  shore  :  so  he  does  with  the  rest,  for  very  rarely  is  there  a  single 
hook  empty.  Those  who  want  fish  at  Girgd,  a  large  town  opposite, 
or  at  Achmim  itself,  come  thither  as  to  a  fish-market,  and  every  man 
takes  the  quantity  he  wants,  buying  them  alive.  Fish  when  dead  do 
not  keep  in  Egypt,  which  makes  that  precaution  necessary.  We 
bought  two,  which  fully  dined  our  whole  boat's  crew  ;  the  fisherman 
had  10  or  12  of  them  fastened  to  the  shore,  all  of  which  he  pulled  out 
and  showed  us." 

BARBERRY.  [Berberis.] 

BARBERRY-BLIGHT.  L/Ecidiuh.] 

BARBETS,  the  English  name  for  a  family  of  birds  of  the  order 
Scansores,  or  Climbers ;  Les  Barbus  of  the  French,  and  the  genus  Bucco 
of  Brisson  and  Linnaius.  They  are  distinguished  by  their  large  conical 
beak,  which  appears  swollen,  as  it  were,  or  puffed  out  at  the  sides  of 
its  base,  and  is  bearded  (whence  their  name)  with  five  tufts  of  stiff 
bristles  directed  forwards.  One  of  these  tufts  is  behind  each  nostril, 
one  on  either  side  of  the  lower  mandible,  and  the  fifth  is  under  the 
symphysis. 

Their  short  wings  and  heavy  proportions  do  not  admit  of  swift 
flight ;  and  their  prey  consists  of  insects  and  young  birds,  which  they 
surprise,  and  also  of  fruits.    Their  nests  are  generally  built  in  the 
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holes  or  'roc.s.  The  Barbeta  are  divided  into  the  three  following 
sub-genera : 

Sub-genus  Poyonias. 
Porjonias  (Illiger)  is  furnished  with  one  or  two  strong  teeth  on  each 
Bide  of  the  upper  mandible,  and  the  beard  is  very  strong.  Africa  and 
the  Indies  are  the  places  where  they  are  found,  according  to  Cuvier, 
who  says  that  the  species  of  this  sub-genus  feed  more  on  fruits  than 
any  of  the  others.  Poyonias  hirsutus  (Swainson),  an  African  species, 
is  a  good  example. 


Tof/onias  hirsutus. 


Sub-genus  Bucco. 
Bucco  (Cuvier),  Capito  (Vieillot),  embraces  the  true  Barbets,  which 
have  the  conical  bill  slightly  compressed  and  a  little  elevated  in  the 
middle.  Their  plumage  is,  generally  speaking,  gay ;  and  they  are  to 
be  found  both  in  Africa  and  Asia.  During  the  breeding  season  they 
go  in  pairs,  but  congregate  in  small  flocks  during  the  remainder  of 
the  year.  The  Buff-Faced  Barbet  (Bucco  Lathami)  affords  an  example 
of  the  tine  Barbets. 


Buff-Faced  Barbet  (Bucco  Lathami). 

Latham  refei-3  to  a  specimen  in  the  British  Museum,  and  says  that 
its  native  place  is  uncertain. 

Sub-genus  Tamatia. 
Tamatia  (Cuvier),  the  name  by  which  one  of  these  birds  is  known 
in  Brazil  according  to  Marcgrave,  comprises  those  species  which  have 
the  bill  a  little  more  elongated  and  compressed,  and  slightly  curved 
at  the  extremity.    The  great  head,  short  tail,  and  large  bill  of  these 


Puff-Birds,  as  they  are  called,  give  them,  as  Cuvier  observes,  an  air  of 
stupidity,  which  their  melancholy  and  solitary  habits  do  not  lessen. 
They  are  said  to  feed  entirely  on  insects,  and  all  the  recorded  species 
are  American.  In  Paraguay,  according  to  Azara,  they  are  called 
I  Chacurus.    Temminck  affixes  the  name  Capito  to  this  sub-genus. 

Tamatia  macrorhynchos  (Swainson),  which  that  author  obtained  from 
southern  Brazil,  and  which  he  is  disposed  to  consider  a  variety  of  the 


Tamatia  mGdrorh ynchos. 


greater  Pied  Barbet  of  Latham,  will  give  a  good  idea  of  the  character 
of  these  birds. 

Swainson  gives  the  following  interesting  account  of  their  habits  : — 
"  There  is  something  very  grotesque  in  the  appearance  of  all  the  Pufl- 
Birds,  and  their  habits  in  a  state  of  nature  are  no  less  singular.  They 
frequent  open  cultivated  spots  near  habitations,  always  perching  on 
the  withered  branches  of  a  low  tree,  where  they  will  sit  nearly  motion- 
less for  hours,  unless  indeed  they  descry  some  luckless  insect  passing 
near  them,  at  which  they  immediately  dart,  returning  again  to  the 
identical  twig  they  had  just  left,  and  which  they  will  sometimes 
frequent  for  months.  At  such  times  the  disproportionate  size  of  the 
head  is  rendered  more  conspicuous  by  the  bird  raising  its  feathers  so 
as  to  appear  not  unlike  a  puff-ball ;  hence  the  general  name  they  have 
received  from  the  English  residents  in  Brazil,  of  which  vast  country 
all  the  species,  I  believe,  are  natives.  When  frightened,  this  form  is 
suddenly  changed  by  the  feathers  lying  quite  fiat.  They  are  very 
confiding,  and  will  often  take  their  station  within  a  few  yards  of  the 
window.  The  two  sexes  are  generally  near  each  other,  and  often  on 
the  same  tree." 

The  length  of  this  species  is  about  eight  inches.    Plumage  black 
and  white,  except  the  belly  and  vent,  which  are  tinged  with  buff. 
BARBUS.  [Barbel.] 

BARCKHAUSIA,  the  name  of  a  genus  of  plants  belonging  to  the 
natural  order  Composito;,  the  tribe  Cichoracea>,  and  the  sub-tribe 
Lact  ucea?.  It  has  many-flowered  heads,  a  double  involucre,  the  inner 
of  one  row,  the  outer  of  short  lax  scales ;  the  fruits  4-cornered,  all  (or 
the  inner  ones  only)  gradually  contracted  into  a  long  beak.  This 
genus  has  several  European  species,  two  of  which  only  are  natives  of 
Great  Britain.  The  flowers  are  yellow  or  pale  purple.  Some  of  the 
species  are  cultivated  in  gardens,  where  they  form  a  pretty  and  easily 
cultivable  border-plant.  The  British  species  are — B.  taraxacifolia, 
with  rough  runcinate-pinnatifid  leaves,  erect  heads,  bristly  and  downy 
involucre  covering  half  the  pappus,  its  outer  scales  ovate-lanceolate 
with  a  membranous  margin,  herbaceous  bracts,  the  fruits  all  equally 
beaked.  B.  fcetida,  writh  hairy  runcinate-pinnatifid  leaves,  nodding 
unopened  heads,  hairy  and  downy  involucre  as  long  as  the  pappus,  its 
outer  scales  lanceolate,  acute,  downy ;  the  marginal  fruits  slightly 
beaked,  shorter  than  the  involucre,  central  ones  with  long  beaks 
equalling  it.  The  first  species  has  a  stem  one  or  two  feet  high,  yellow 
flowers,  purple  beneath,  and  is  found  in  limestone  districts.  The 
second  has  a  stem  from  six  to  twelve  inches  in  height,  with  yellow 
flowers.    It  grows  in  chalky  places  in  England,  but  is  a  rare  plant. 

B.  sctosa,  a  German  species,  has  been  lately  found  in  several  dis- 
tricts of  Great  Britain,  but  it  appears  most  probable  that  this  speciee 
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has  been  introduced  by  means  of  clover  and  other  seeds  used  for 
agricultural  purposes. 

(Koch,  Flora  Germanica ;  Babington,  Manual  of  British  Botany  ; 
Phytologist,  vol.  i.) 

BARI'DIUS,  a  genus  of  Insects  of  the  order  Coleoptera  and  family 
Ourcxdionidce.  These  are  cylindrical  little  beetles  which  feed  upon 
aquatic  plants.  They  are  generally  of  a  black  colour,  and  more  or 
less  covered  with  a  whitish  down. 

BARIS,  a  genus  of  Insects  belonging  to  the  order  Coleoptera 
and  family  Cwculionidce,  The  species  of  this  genus  feed  upon  the 
dead  parts  of  trees.  One  of  the  species,  Baris  lignarius,  feeds  upon 
the  elm  tree,  both  in  the  larva  state  and  that  of  the  perfect  insect. 
When  the  little  beetle  is  about  to  lay  its  eggs  it  generally  selects  the 
interior  of  a  hollow  tree  for  that  purpose,  and  bores  a  hole  with  its 
short  snout  in  the  dead  wood  where  it  is  still  tolerably  sound  ;  this 
being  accomplished  it  enters  the  hole,  hinder  part  first,  deposits  its 
eggs,  and  dies :  the  hole  being  only  j  oat  the  size  of  its  cylindrical  body, 
it  thus  forms  a  protection  for  its  young  by  stopping  the  hole  so  that 
no  other  insect  can  enter.  It  is  not  known  that  it  ever  attacks  any 
other  wood  but  that  part  where  the  sap  has  ceased  to  flow,  and  conse- 
quently the  tree  can  receive  no  injury  from  this  little  weevil. 

BABI'TA,  the  name  given  by  Cuvier  to  a  genus  of  Birds  which  he 
places  among  the  Shrikes,  but  which  Vigors  considers  to  belong  to  the 
family  of  Crows. 

The  following  are  the  characters  of  Barita  : — Bill  hard,  long,  and 
strong,  convex  above,  slightly  hooked  at  the  extremity,  near  which 
both  mandibles  are  notched  ;  nostrils  lateral,  and  longitudinal  near 
the  base  ;  legs  stout ;  outer  toe  joined  to  the  middle  one  as  far  as  the 
first  joint ;  inner  toe  entirely  free  ;  hind  toe  elongated  ;  claws  strong 
and  curved. 

Barita  Tibicen,  the  Piping  Crow,  common  in  New  South  Wales, 
where  Quoy  and  Gaimard,  the  able  naturalists  attached  to  Freycinet's 
Expedition,  saw  numbers  of  them  on  the  Blue  Mountains,  living  gre- 
gariously in  small  troops,  will  serve  as  an  illustration  of  the  genus. 


Piping  Crow  [Barita  Ttbicer,). 

The  bird  brought  home  by  Freycinet  reached  France  alive,  and  by 
its  good-natured  and  amusing  manners  became  a  great  favourite  while 
on  ship-board.  _  It  was  a  skilful  mimic,  and  clucked  and  cackled  like 
a  hen  ;  but  its  imitation  of  a  young  cock  was  complete.  It  had  been 
trained  to  whistle  airs  at  Port  Jackson,  and  some  of  these  it  appeared 
to  forget,  but  recollected  them  on  being  prompted. 

BARK,  in  Vegetable  Physiology,  is  the  external  coating  of  the  stem 
and  branches  of  plants,  ensheathing  the  wood.  In  woody  Exogens  it 
separates  spontaneously  from  the  wood  in  spring  and  summer,  and  in 
herbaceous  plants  of  the  same  class  it  may  be  easily  removed  with  a 
little  care ;  but  in  Endogens  and  Acrogens  it  is  so  continuous  with  the 
central  part  of  the  stem  that  it  can  never  be  divided  except  by 
violence,  and  by  lacerating  the  tissue  which  lies  immediately  below 
it.  This  difference  arises  from  the  manner  in  which  the  plants  of 
these  three  great  natural  classes  respectively  grow.  Exogens  add 
annually  new  matter  to  the  inside  of  their  bark  and  the  outside  of 
their  wood,  which  renders  it  necessaiy  that  a  spontaneous  separation 
of  wood  and  bark  should  take  place  in  order  to  make  room  for  the 
newly-generated  substance ;  but  Endogens,  which  grow  by  addition  to 
their  centre,  and  A  crogens,  by  elongation  of  their  point,  require  no 
luch  separation.    [Exogens  ;  Endogens  ;  Acrogens.] 

Bark  may  be  considered  to  originate  thus  : — When  a  plant  is  in  the 


state  of  embryo,  that  part  which  fiually  develops  into  a  stem  and 
root,  or,  as  botanists  say,  into  the  axis  of  growth,  is  something  like 
two  cones  applied  to  each  other  by  their  bases,  but  it  will  simplify 
our  ideas  if  we  consider  it  as  a  cylinder.  In  a  dormant  state  it  con- 
sists of  nothing  but  cellular  substance  ;  but  in  Exogens,  as  soon  as  the 
cotyledons,  or  seed-leaves,  are  roused  into  growth,  woody  matter  is 
generated  in  the  form  of  a  number  of  little  bundles,  which  are 
arranged  in  a  circle  (a  a)  about  half 
way  from  the  centre  to  the  circum- 
ference, thus  forming  a  sort  of  hollow 
cylinder  within  the  first.  The  cylinder 
so  commenced  cuts  off  the  cellular  sub- 
stance into  two  parts  :  one  central  {0). 
which  finally  becomes  pith,  and  the 
other  external  (c),  which  becomes  bark  ; 
the  two  maintaining  their  connection 
by  means  of  the  passages  (d  d)  between 
the  woody  bundles  (a  a).  These  pas- 
sages ultimately  become  the  medullary 
processes.  The  direction  thus  given  in 
the  beginning  to  the  several  parts  in  the 
interior  of  an  exogenous  stem  is  never  afterwards  departed  from,  but 
all  the  additions  which  are  subsequently  made  are  moulded,  as  it 
were,  upon  this  original  form.  The  woody  bundles  (a  a)  increase  in 
size  by  growing  outwards,  and  consequently  the  medullary  processes 
are  extended  ;  the  bark  continues  to  grow  and  give  way  to  the  pressure 
of  the  wood  from  within,  till  at  last  a  yeai-'s  increase  has  been  accom- 
plished. Up  to  this  time  no  separation  between  the  wood  and  the 
bark  has  taken  place  ;  but  in  a  second  year,  as  it  is  necessary  for  the 
new  matter  to  be  added  to  the  outside  of  the  wood  and  to  the  inside 
of  the  bark  (at  d  d),  a  spontaneous  separation  of  the  two  takes  place 
over  the  whole  surface  of  the  wood,  the  medullary  processes  softening, 
stretching,  and  growing  externally,  in  order  to  admit  of  such  a  sepa- 
ration. But  Endogens  and  Acrogens  always  retain  their  bark  in  the 
same  connection  with  the  wood  as  it  is  in  Exogens  at  the  end  of  the 
first  year,  there  being  no  necessity  for  a  separation  between  the  two 
in  order  to  admit  of  subsequent  growth. 

In  its  anatomical  structure  bark  consists  of  a  mass  of  cellular  tissue 
pierced  longitudinally  by  woody  matter,  which  is  composed  entirely  of 
woody  tubes  without  any  trace  of  vessels,  but  which  is  sometimes 
accompanied  by  long  fistular  cavities,  in  which  resinous,  or  milky,  or 
juicy,  or  other  secretions  are  lodged. 

In  the  first  year  of  its  existence  bark  is  a  cylinder,  the  woody 
matter  of  which  is  a  continuation  of  that  of  the  wood  itself.  In 
Endogens  and  Acrogens  it  undergoes  no  material  increase  or  alteration 
subsequently,  unless  it  be  that  the  parts  are  increased  in  quantity 
without  shifting  their  position.  But  in  Exogens,  in  consequence  of 
their  wood  being  annually  augmented  by  external  additions,  as  before 
stated,  the  bark  undergoes  annual  changes.  Corresponding  with  the 
annual  additions  to  the  wood  are  annual  additions  to  the  inside  of  the 
bark,  consisting  of  a  cellular  layer  overspreading  the  whole  of  the 
inside,  and  then  a  layer  of  woody  matter,  which  answers  to  the  spaces 
of  wood  included  between  the  medullary  processes.  These  annual 
additions,  which  are  called  the  liber  (whence  books  which  were  written 
upon  such  layers,  properly  prepared,  were  called  libri),  must  therefore 
be  exactly  the  same  in  number  as  the  annual  layers  of  wood,  and 
would  be  arranged  with  equal  regularity  if  the  bark  were  not  affected 
by  any  disturbing  cause.  But  in  consequence  of  the  wood's  perpetual 
increase  in  diameter  there  is  an  incessant  lateral  strain  upon  the 
liber,  so  that  after  the  first  year  there  is  little  trace  of  regularity  to  be 
discovered  in  the  structure  of  the  bark.  It  soon  becomes  a  mere 
confused  mass  of  woody  tubes  and  cellular  tissue,  in  which  all  trace 
of  annual  concentric  formation  has  disappeared.  The  manner  in 
which  it  was  originally  generated  is  however  said  to  be  detected  in 
some  plants  by  the  facility  with  which  the  bark  will  peel  into  layer 
after  layer ;  but  it  may  be  doubted  whether  this  phenomenon  is  not 
more  connected  with  the  original  arrangement  of  the  tissue  of  which 
the  bark  is  composed  than  with  the  annual  formations.  These  layers 
are  sometimes  so  numerous  that  as  many  as  150  have  been  separated 
on  a  single  tree. 

When  the  bark  of  an  Exogenous  tree  is  examined,  it  will  be  found 
to  consist  of  four  parts  or  layers,  which  to  a  greater  or  less  extent  can 
be  made  out  in  every  tree.  These  layers  have  been  technically  called 
the  Epidermis,  the  Epiphlceum,  the  Mesophloeum,  and  the  Endophlozum. 

The  Epidermis  is  but  a  continuation  of  that  layer  of  condensed 
cellular  tissue  which  is  found  on  the  external  surface  of  every  part  or 
organ  of  the  plant.  It  varies  in  thickness  as  well  as  compactness  in 
almost  every  tree.  It  is  frequently  split  up  by  the  growth  of  the 
layers  which  lie  beneath  it,  and  with  the  next  layer  is  separated  from 
the  stem  in  large  pieces,  as  is  the  case  in  the  common  Birch  (Betula 
alba).  Like  the  epidermis  on  the  leaves,  it  possesses  stomates,  which 
in  the  case  of  plants,  as  the  Cactaceoz,  seem  to  possess  the  power  of 
performing  the  functions  of  the  same  organs  on  the  leaf.  The  epi- 
dermis is  variously  coloured  as  well  as  alfected  by  the  colour  of  the 
layer  immediately  beneath  it. 

The  Epiphlceum  is  the  outermost  layer  of  bark  ;  it  is  composed  of 
cellular  tissue,  and  when  cut  through  presents  under  the  microscope 
a  tabular  appearance  indicative  of  pressure  abu.vyud  below.  This 
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layer  is  veiy  variable  in  its  development.  Sometimes  it  grows  to  a 
very  remarkable  extent,  as  is  seen  in  tbe  Cork  Oak  (Qucrcus  Su.ber), 
in  which  the  layer  of  the  bark  used  for  making  corks,  &c,  is  the 
endophlseum.  On  this  account  it  has  been  called  the  Suberous  Layer. 
It  occurs  in  other  plants  besides  the  Quercus  Sulci;  and  constitutes  a 
very  pretty  variety  of  the  common  elm,  in  which,  in  consequence  of 
the  growth  of  the  suberous  layer,  the  stem  becomes  quite  altered  in 
character. 

The  MesopMmum  lies  immediately  beneath  the  epiphlanun ;  it  con- 
sists of  a  layer  of  polyhedral  cellular  tissue,  and  in  the  cells  of  which 
it  is  composed  the  colouring  matter  of  the  bark  is  deposited.  It  is  in 
these  cells  that  chlorophyle  is  deposited  in  the  stems  of  most  young 
plants,  which  give  to  them  their  green  and  fresh  appearance.  Even  when 
the  epidermis  has  assumed  another  colour  the  epiphlrcum  often  appears 
quite  green,  as  is  the  case  in  the  common  Elder  (Sambucus  nigra). 

The  mesophl?eum,  with  the  epiphlscum  above  it,  is  often  split  by 
the  growth  of  the  endophlajum  beneath,  giving  to  trees  the  rough 
broken  surface  which  they  often  present.  The  mesophlooum  and 
epiphlscum  are  occasionally  thrown  off  from  the  same  cause  as  the  epi- 
dermis. The  under  layers  grow  rapidly,  and  the  union  between  them 
and  the  upper  layers  being  maintained  by  no  organic  matter,  the  latter 
is  thrown  off.  This  takes  place  in  the  Plane  (Plat  anus),  in  which  large 
masses  of  the  epiphkeum  are  constantly  flaking  off.  New  cellular  layers 
in  this  case  are  formed  below,  and  it  is  supposed  that  this  process  ex- 
plains the  reason  of  the  tolerance  which  the  planes  exhibit  of  a  London 
atmosphere.  In  other  trees  the  function  of  the  bark  is  interfered  with 
by  the  particles  of  carbon  and  perhaps  gases  affecting  the  function  of 
the  bark,  whilst  the  plane,  constantly  renewing  the  outer  layers  of 
its  bark,  is  not  liable  to  this  interruption.  Whether  this  explanation 
be  the  true  one  or  not,  it  is  certainly  very  remarkable,  that  of  all  trees 
the  plane  flourishes  best  in  the  squares  of  the  metropolis. 

The  Endopldaum,  or  Liber,  is  the  inner  layer  of  the  bark,  and  con- 
sists of  woody  fibi'e  as  well  as  cells,  that  is,  of  vascular  as  well  as 
cellular  tissue.  The  vascular  tissue  grows  here  in  the  form  of  bundles, 
as  it  does  in  the  wood  itself.  Its  fibrous  character  is  made  manifest 
during  the  growth  of  many  trees.  In  the  vine  it  is  thrown  off  with 
the  layers  above  it  by  the  growth  of  the  wood  underneath.  In  the 
Lace-Bark  Tree  (Lagctta  Lintcaria),  the  growth  of  the  wood  beneath 
the  bark  causes  such  an  arrangement  of  the  fibres  that  they  are  separated 
from  one  another,  but  making  junctions  where  they  cross,  they  form 
a  natural  kind  of  net-work,  which  has  been  employed  as  a  substitute 
for  artificial  net-work  in  the  construction  of  ornamental  clothing. 
The  liber  of  the  bark  of  plants  is  much  less  dense  than  the  wood ; 
hence,  where  pliable  materials  are  required,  it  is  often  made  use  of,  as 
in  the  construction  of  mats  from  the  bark  of  a  species  of  Tilia,  and  the 
use  of  the  bark  of  various  trees  in  different  parts  of  the  world  as  a 
substitute  for  cordage. 

The  bark  is  nourished  in  the  same  manner  as  the  wood  of  the  tree, 
by  sap  carried  into  the  stem  from  the  roots  below.  The  cellular  and 
vascular  tissue  of  which  it  is  composed,  as  long  as  they  live,  are 
capable  of  producing  new  cells,  by  which  a  new  and  increasing  growth 
is  ever  supplied. 

(Schleiden,  Principles  of  Scientific  Botany  j  Lindley,  Introduction  to 
Botany  ;  Balfour,  Manual  of  Botany.) 

BARLE'RIA,  a  genus  of  plants  belonging  to  the  natural  order 
Acanthacea;  and  characterised  by  the  spiny  processes  of  its  bracts, 
the  large  size  of  the  upper  and  lower  sepals,  and  its  funnel-shaped 
corolla,  which  is  often  so  twisted  that  the  upper  segment  becomes 
lowest.  The  species  are  natives  of  various  parts  of  the  East  Indies. 
A  few  of  them  have  been  introduced  to  our  gardens,  of  which  Barleria 
lupulina,  with  its  large  bracts  resembling  hops,  and  B.  Prionitis,  a  com- 
mon swamp-plant  in  Java,  are  the  most  remarkable.  They  all  require 
to  be  cultivated  in  a  hot-house,  and  are  propagated  readily  by  cuttings. 

BARLEY.  [Hoedeum.] 

BAROLITE,  a  synonym  of  Witherite,  the  native  carbonate  of  Barytes. 
[Baeytes.] 

BA'ROMETZ,  a  singular  vegetable  production,  of  which,  under  the 
name  of  Scythian  Lamb,  many  fabulous  stories  are  told.  It  was  said, 
among  other  things,  to  be  part  animal,  part  vegetable,  and  to  have  the 
power  of  devouring  all  other  plants  in  its  vicinity.  It  is  in  reality 
nothing  but  the  prostrate  hairy  stem  of  a  fern  called  Aspidium  Baro- 
metz,  which,  from  its  procumbent  position  and  shaggy  appearance, 
looks  something  like  a  crouching  animal,  just  as  the  hairy  tawny  end 
of  the  Trichomancs  Canariensis  looks  like  a  hare's  foot,  whence  its 
English  name  of  Hare's  Foot  Fern.  [Aspidium.] 

BARREN  FLOWERS,  in  Botany,  are  either  those  which  bear  only 
stamens  without  a  pistil,  or  which  have  neither  stamens  nor  pistil. 
Flowers  of  the  former  description  are  very  common  :  those  of  the 
latter  kind  are  chiefly  found  in  Grasses  and  Sedges,  where  they  often 
consist  of  nothing  more  than  a  deformed  scale. 

BARRIS,  a  name  given  on  the  coast  of  Guinea  to  two  very  different 
animals,  the  Chimpanzee  or  African  Ape  (Pithecus  Troglodytes),  and 
the  Mandrill  (Oynoccphalus  Mormon),  a  large  and  formidable  species  of 
baboon.    [Ape  ;  Baboon  ;  Chimpanzee.] 

BARSOWITE,  a  mineral  occurring  in  massive  and  in  granular  dis- 
tinct concretions.  Its  colour  is  snow-white  ;  fracture  splintery  or 
imperfectly  foliated;  hardness  5  5;  lustre  of  the  compact  varieties 
dull ;  of  the  granular,  feebly  pearly  ;  translucent  on  the  edges.  The 


specific  gravity  is  2"740.    It  occurs  at  Barsowskoj,  in  the  Ural  Moun- 

taius.    It  has  the  following  composition  : — 

Silica  49-08 

Alumina  32*76 

Lime  18-16 

BARTSIA  (in  honour  of  John  Bartsch,  M.D.,  a  friend  of  Linnoeus), 
a  genus  of  plants  belonging  to  ohe  natural  order  Scrophulariacecc.  It 
has  a  bell-shaped  4-fid  calyx,  a  tubular  ringent  corolla,  a  pointed  many- 
seeded  capsule,  the  seeds  compressed  at  the  hilum,  with  winged  ribs 
on  the  back.  There  is  but  one  British  species,  the  B.  alpina,  which 
has  ovate,  opposite,  bluntly-serrate,  slightly-clasping  leaves.  It  is  a 
rare  plant,  and  only  found  in  alpine  pastures.  The  B.  Odontites  of 
Smith's  'English  Flora'  is  now  referred  to  the  genus  Euphrasia,  as 
E.  Odontites.  [Eupiieasia.]  B.  alpina  is  found  in  subalpine  regions 
throughout  Europe. 

B.  maxima  has  a  branched  stem,  opposite  lower  leaves,  alternate 
superior  ones,  oblong,  bluntly  and  coarsely  toothed ;  lower  lip  of 
corolla  longer  than  the  upper  one,  segments  of  the  lower  lip  obtuse, 
equal  in  size.  It  is  a  native  of  Candia,  and  attains  a  height  of  one 
and  a  half  or  two  feet.  B.  Trixago  is  a  native  of  the  south  of  Europe 
and  Asia.  B.  acuminata  is  found  in  America.  B.  viscosa  of  Smith  is 
now  Trixago  viscosa.  It  has  opposite  leaves,  the  upper  ones  alternate, 
ovate-lanceolate,  sessile,  acutely  serrate.  The  genus  Trixago  differs 
from  Bartsia  in  its  seeds  being  slightly  angular,  very  minutely  crenate- 
ribbed,  with  a  basal  hilum.  Babington  and  Koch  both  adopt  the  genus 
Trixago,  but  the  latter  refers  B.  viscosa  of  Smith  to  the  genus  Euphrasia. 

(Don,  Gardener's  Dictionary  ;  Koch,  Flora  Germanica;  Babington, 
Manual.) 

BARYTES,  or  BARYTA,  the  Oxide  of  Barium.  The  Oxide  of 
Barium  is  found  in  the  earth  in  combination  with  acids,  principally 
the  sulphuric  and  carbonic. 

Native  Sulphate  of  Barytes,  known  by  the  name  of  Heavy  Spar,  also 
Hepatite  and  Bologna  Spar,  presents  itself  in  various  forms,  as  crystal- 
line, fibrous,  saccharoid,  compact,  and  earthy.  The  crystals  are  usually 
tabular,  in  modified  rhombic  and  rectangular  prisms.  Its  degree  of 
hardness  is  from  3  to  3"5,  and  the  specific  gravity  from  4'3  to  4"7. 
Some  varieties  are  fetid  when  rubbed.  It  is  composed  of  sulphuric 
acid  34,  and  barytes  66.  It  decrepitates  before  the  blowpipe,  and 
fuses  with  difficulty.  It  is  distinguished  by  its  heavy  specific  gravity 
from  Celestine  and  Arragonite,  and  from  the  various  carbonates  by  not 
effervescing  with  acids.  Heavy  Spar  is  often  associated  with  the  ores 
of  other  metals. 

This  substance  is  much  used  in  the  arts.  It  is  ground  up  and  used 
as  white  paint,  and  also  for  adulterating  white  lead.  Mixed  with 
equal  parts  of  white  lead,  it  is  sometimes  called  Venice  White ;  and 
another  variety,  with  twice  its  weight  of  barytes,  is  called  Hamburgh 
White  ;  and  another,  one-third  white  lead,  is  called  Dutch  White.  The 
barytes  in  these  mixtures  seems  to  prevent  the  white  lead  from  being 
tarnished  by  sulphuretted  hydrogen,  and  they  are  therefore  preferred 
for  some  kinds  of  painting.  The  variety  called  Bologna  Spar  is  highly 
phosphorescent  after  calcination.  Allomorphite  is  a  synonym  of 
Heavy  Spar.  Cawk  is  a  massive  variety.  Dreelite  is  a  sulphate  of 
barytes  and  lime. 

Native  Carbonate  of  Barytes,  Witherite,  Barolite,  is  remarkable  for  its 
high  specific  gravity,  being  4 '3.  It  is  prismatic,  and  occurs  generally 
in  6-sided  prisms,  or  modified  rhombic  prisms,  very  imperfectly 
cleavable.  It  is  also  found  in  globular  botryoidal  shapes,  showing  a 
prismatic  structure.  It  is  brittle,  and  decrepitates  before  the  blow- 
pipe, fusing  easily  into  a  transparent  globule,  which  becomes  opaque  on 
cooling.  It  effervesces  with  nitric  acid,  and  is  composed  of  barytes, 
77'6,  and  carbonic  acid,  22'4.  It  is  found  chiefly  at  Alston  Moor  in 
Cumberland,  and  Anglezarke  in  Lancashire,  and  also  in  Styria. 

Witherite  is  a  poisonous  mineral,  and  is  used  for  killing  rats.  It  is 
also  employed  in  pyrotechny  for  making  the  nitrate  which  gives  a 
yellow  colour,  and  it  is  used  as  a  water-colour.  Baryto-Calcitc  and 
Bromlitc  are  varieties,  the  former  from  Alston  Moor  in  Cumberland, 
the  latter  from  Bromley  Hill.  They  consist  of  the  carbonate  of  lime 
and  baryta.  Sulphato-Carbonate  of  Barytes  is  a  variety  containing  the 
sulphate  of  barytes. 

(Dana,  Manual  of  Mineralogy.) 

BARYTO-CALCITE.  [Baettes.] 

BARYTO-CELESTINE,  a  sulphate  of  Barytes  and  Strontia. 
[Steontia,  sec  Sopp.] 

BARYTO-STRONTIANITE,  a  carbonate  of  Barytes  and  Strontia. 
[Strontia,  sec  Supf.] 

BASALT,  a  hard  dark-coloured  rock  of  igneous  origin.  The 
chemical  composition  is  variable,  as  appears  from  different  analyses, 
two  of  which,  by  Beudant  and  Phillips,  are  as  follows  : — 


Beudant. 

Phillips. 

Beanlien. 

Saxony. 

Difference. 

Silica 

59-5 

44-50 

15-00 

Alumina  ... 

11-5 

1675 

5-25 

Lime 

1-3 

9-50 

8-20 

Magnesia   .   ■    .  . 

o-o 

225 

2-25 

Soda 

59 

2-60 

330 

Potash       .       .  . 

1-6 

o-oo 

1-60 

Oxide  of  Iron  . 

20-2 

20-00 

0-20 

Oxide  of  Manganese 

o-o 

012 

0-12 

313 
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True  Basalt  has  been  regarded  as  composed  of  Augite,  Felspar,  and 
oxide  of  iron  ;  but  this  definition  is  far  too  limited  for  either  theoreti- 
cal or  practical  purposes,  unless  the  constituent  minerals  be  considered 
of  variable  chemical  compositions,  as  appears  to  be'  the  case.  Since 
Augite  and  Hornblende  may,  from  the  researches  of  Rose,  be  regarded 
as  the  same  mineral,  it  follows  that  a  very  fine-grained  Greenstone, 
containing  a  considerable  per-centage  of  oxide  of  iron,  can,  even  under 
this  definition,  be  considered  a  true  Basalt.  There  can  indeed  be  little 
doubt  that  the  same  igneous  rock  has  been  termed  Greenstone  when 
the  grains  of  Felspar  and  Hornblende  were  sufficiently  distinct,  which, 
when  exceedingly  fine-grained,  has  been  named  Basalt.  Basalt  can 
only  be  considered  as  one  variety  of  that  mass  of  melted  rock  which 
has  been  ejected  at  various  periods  from  beneath  the  crust  of  the 
globe,  and  to  which  various  names  have  been  assigned,  according  to 
the  characters  which  circumstances  have  impressed  upon  different 
portions  of  it. 

Like  others  of  the  same  class,  Basalt  occasionally  passes  into  many 
rocks  which  have  been  in  a  state  of  fusion  beneath  the  surface  of  the 
earth,  and  subsequently  ejected.  Dr.  Hibbert  notices  a  passage  of 
Basalt  into  Granite  in  the  Shetland  Islands.  (Brewster's  '  Edinburgh 
Journal  of  Science,'  vol.  i.  p.  107.)  When  however  we  view  the  mass 
of  igneous  rocks  generally,  it  appears  that  Basalts  are  the  products  of 
comparatively  late  geological  epochs.  We  may  therefore  infer  that 
during  the  earlier  states  of  our  planet,  conditions  were  not  favourable 
to  their  production,  or  at  least  to  their  propulsion  to  the  surface ; 
though  probably  some  varieties  of  Hornblende  Rock,  particularly  when 
impregnated  with  much  oxide  of  iron,  do  not  differ  materially  from 
Basalt  in  their  chemical  contents.  The  mode  of  occurrence  of  these 
rocks  and  of  Basalts  is  however  very  different. 

Basalt  is  a  rock  of  very  extensive  occurrence  on  the  surface  of  the 
earth,  and  i3  very  frequently  detected  in  the  vicinity  of  volcanoes, 
both  extinct  and  active.  The  greatest  mass  of  Basalt  yet  observed  is 
that  noticed  by  Colonel  Sykes  in  the  Deccan,  constituting  the  surface 
of  many  thousand  square  miles  of  that  part  of  India.  This  immense 
mass  of  Basalt  is  either  massive,  prismatic,  or  globular,  occurs  in  hori- 
zontal beds,  and  is  traversed  by  dykes  [Dyke]  of  Basalt,  which  some- 
times cross  each  other.  There  is  no  trace  of  any  crater  in  this 
basaltic  region  ;  and  indeed  this  is  the  case  with  numerous  other 
districts  of  Basalt,  whence  it  has  been  inferred  that  such  tabular  masses 
have  not  been  ejected  from  a  conical  vent  similar  to  those  of  volcanoes, 
but  that  the  Basalt  of  which  they  are  formed  rose  through  cracks  and 
fissures  while  in  a  highly  liquid  state,  spreading  out  in  sheets  of 
melted  matter  over  the  adjacent  rocks. 

As  Basalt  is  frequently  columnar,  it  is  a  rock  which  has  excited 
much  popular  attention,  and 
travellers  have  been  some- 
times induced  to  describe 
rocks  as  basaltic  merely  be- 
cause they  were  columnar, 
which  however  is  a  character 
that  this  rock  possesses  in 
common  with  many  others  of 
igneous  origin.  When  Basalt 
occurs  in  horizontal  tabular 
masses,  and  is  columnar,  the 
columns  are  generally  perpen- 
dicular, as  in  the  annexed 
figure.  When  Basalt  forms 
the  substance  of  a  perpendi- 
cular dyke,  cutting  through 
other  rocks,  and  is  columnar, 
the  columns  are  usually  hori- 
zontal, in  the  manner  repre- 
sented beneath,  a  being  the 
basaltic  dyke,  and  b  b  the  rocks 
through  which  the  dyke  passes. 
Basaltic  columns  are  some- 
times also  curved,  and  of  this 
mode  cf  occurrence  there  is  a 
beautiful  example  in  the  island 
of  Staffa. 

When  basaltic  columns  are  jointed,  and  exposed  to  the  destructive 
action  of  breakers  on  a  coast,  they  often  present  the  appearance  of 
gome  great  ruined 
work  of  art.  Such 
deceptive  appear- 
ances are  however 
not  confined  to 
coasts,  for  in  some 
countries,  and  es- 
pecially in  India, 
masses  of  Basalt 
rise  suddenly  from 
the  plains,  and  the 
broken  columns, 
shooting  upwards,  may  readily  at  a  distance  be  mistaken  for 
buildings.  When  viewed  from  above,  the'  heads  of  a  number  of 
basaltic  columns,  if  unbroken,  appear  like  a  pavement  composed 


of  numerous  polygonal  pieces  of  stone  fitted  into  each  other,  as  in  the 
following  figure. 

According  to  Mr.  Gregory  Watt  the 
columnar  structure  of  Basalt  is  due  to 
the  pressure  of  numerous  spheres  or 
spheroids  on  each  other  during  the  cool- 
ing of  the  rock,  such  spheres  or  sphe- 
roids being  produced  in  planes  of  refri- 
geration or  absorption.  This  author 
took  seven  cwts.  of  an  amorphous  Basalt 
named  Rowley  Rag,  kept  it  in  fusion 
for  more  than  six  hours,  and  cooled  it  so  gradually  that  eight  days 
elapsed  before  it  was  t;iken  from  the  furnace.  The  shape  of  the  mass 
was  uneven,  and  while  the  thinner  portion  was,  in  consequence  of 
more  rapid  cooling,  vitreous,  the  thicker  was  stony,  the  one  state 
passing  into  the  other.  It  was  observed  that  numerous  spheroids  had 
been  formed,  sometimes  two  inches  in  diameter.  They  were  radiated 
with  distinct  fibres,  the  latter  also  forming  concentric  coats  when 
circumstances  were  favourable  to  such  an  arrangement.  When  the 
temperature  had  been  sufficiently  continued,  the  centres  of  the 
spheroids  became  compact  before  they  attained  the  diameter  of  half 
an  inch.  When  "  two  spheroids  came  into  contact  no  penetration 
ensued,  but  the  two  bodies  became  mutually  compressed  and  sepa- 
rated by  a  plane,  well  defined,  and  invested  with  a  rusty  colour,"  and 
when  several  met  they  formed  prisms. 

The  following  are  Mr.  Gregory  Watt's  inferences  from  these  facts  : — 
"  In  a  stratum  composed  of  an  indefinite  number  in  superficial  extent, 
but  only  one  in  height,  of  impenetrable  spheroids,  with  nearly  equi- 
distant centres,  if  their  peripheries  should  come  in  contact  in  the  same 
plane,  it  seems  obvious  that  their  mutual  action  would  form  them  into 
hexagons  ;  and  if  these  were  resisted  below,  and  there  was  no  opposing 
cause  above  them,  it  seems  equally  clear  that  they  would  extend  their 
dimensions  upwards,  and  thus  form  hexagonal  prisms,  whose  length 
might  be  indefinitely  greater  than  their  diameters.  The  farther  the 
extremities  of  the  radii  were  removed  from  the  centre,  the  greater 
would  be  their  approach  to  parallelism  ;  and  the  structure  would  be 
finally  propagated  by  nearly  parallel  fibres,  still  keeping  within  the 
limits  of  the  hexagonal  prism  with  which  then-  incipient  formation 
commenced  ;  and  the  prisms  might  thus  shoot  to  an  indefinite  length 
into  the  undisturbed  central  mass  of  the  fluid,  till  their  structure 
was  deranged  by  the  superior  influence  of  a  counteracting  cause." 
('  Observations  on  Basalt,  &c.  ; '  '  Phil.  Trans.,'  1804.) 

According  to  this  theory,  which  is  certainly  the  best  hitherto 
framed  to  account  for  the  columnar  structure  of  Basalt,  the  irregu- 
larity of  the  prisms  would 
obviously  depend  upon  the  un- 
equal distances  of  the  centres 
of  the  spheroids,  and  the  con- 
sequent unequal  pressure ;  and 
it  is  further  inferred  that  the 
joints  sometimes  observable 
in  basaltic  columns  coi-respond 
with    the    concentric  coats 
noticed  above.     Two  of  the 
most  beautiful  examples  of 
columnar  Basalt  hitherto  dis- 
covered are  found  in  the  British 
Islands,one  forming  the  Giant's 
Causeway,  on  the  north  coast 
of  Ireland,    and  the  other 
at  Staffa,  among  the  Hebrides. 
The  largest  columns  yet  ob- 
served are  found  at  Fairhead 
at  the  former  place,  where, 
according    to    the  accurate 
measurement  of  some  by  the 
Ordnance  Trigonometrical  Sur- 
vey of  Ireland,  they  are  317 
feet  in  height,  the  sides  of 
these  enormous  prisms  occa- 
sionally measuring  5  feet. 
Some  non-columnar  Basalts  present  no  trace  of  any  particular 
arrangement  of  parts,  while  others  show  a  globular  structure,  so  that 
when  the  rock  becomes  more  decomposed  it  has  the  appearance  of 
numerous  bombshells  and  cannon-balls  cemented  together  by  a  ferru- 
ginous substance.    This  globular  structure  is  sometimes  also  apparent 
when  the  decomposition  of  the  rock  has  not  been  considerable,  being 
well  exhibited  in  the  concentric  arrangement  of  coats  of  Basalt  round 
centres  at  variable  distances  from  each  other. 

Other  Basalts  are  amygdaloidal,  containing  a  variety  of  substances, 
such  as  Agates,  Onyxes,  and  other  minerals,  which  have  been  infil- 
trated into  cavities  formed  by  bubbles  of  gas  or  vapour  while  the  rock 
was  in  a  state  of  fusion.  As  these  bubbles  have  sometimes  been 
lengthened  by  the  flow  of  the  rock  before  it  finally  cooled,  the  infil- 
trated contents  filling  such  lengthened  cavities  have  the  appearance  of 
almonds  sticking  in  the  mass  of  the  rock,  whence  the  name  amygda- 
loid. When,  as  sometimes  occurs,  a  great  tabular  mass  of  Basalt  is 
composed  of  superimposed  beds,  some  columnar,  some  amorphous, 
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8,nd  others  amygdaloidal,  these  characters  are  sufficient  to  authorise  a 
conclusion  that  the  whole  mass  has  not  been  produced  at  one  upburst 
of  Basalt,  but  that  there  were  several  flows  of  melted  matter  to  which 
different  conditions  gave  different  characters  ;  the  amygdaloidal  struc- 
ture particularly  pointing  to  the  absence  of  very  considerable  pressure 
upon  the  Basalt  so  characterised,  before  it  became  solid. 

BASANITE,  a  variety  of  Jasper. 

BASICERINE,  a  hydro-fluoride  of  Cerium. 

BASIL.  (Calamintha.) 

BA'SILISK  (Basiliscus,  Daudin),  a  genus  of  Saurian  Reptiles, 
belonging  to  the  Iguanian  Family.  It  is  to  be  observed  that  the 
Basilisk  of  modem  Erpetology  is  a  very  different  animal  from  the 
Basilisk  (/SotriAiV/cos)  or  Royal  Serpent  of  antiquity,  the  Tsepha  or 
Tsiphoni  of  the  Hebrews,  which  is  translated  Cockatrice  in  our  English 
version  of  the  Scriptures,  and  which  was  formerly  the  subject  of  so 
many  fabulous  narrations.  [Cockatrice.] 

The  Basilisks  are  distinguished  from  other  genera  of  the  Iguanian 
Reptiles  by  the  absence  of  the  lax  and  dilatable  skin  under  the 
throat,  by  the  want  of  thigh  pores,  and  still  more  particularly  by  the 
elevated  crest  or  fin  which,  like  the  dorsals  of  some  fishes,  runs  along 
the  whole  length  of  the  back  and  tail,  and  is  supported  by  the  spinous 
processes  of  the  dorsal  and  caudal  vertebrae.  To  the  occiput  is 
attached  a  membranous  bag,  which  the  Basilisk  has  the  power  of 
distending  with  air,  or  emptying,  as  its  occasions  require,  and  which 
appears  to  supply  in  this  genus  the  absence  of  the  dilatable  skin  on 
the  throat,  with  which  nature  has  furnished  the  guanas,  either  as  a 
reservoir  to  contain  a  quantity  of  fresh  air  to  supply  their  necessities 
while  diving,  or  by  enlarging  their  magnitude  without  adding  to  their 
weight,  to  assist  them  in  the  actions  of  swimming  and  in  keeping  the 
head  above  water,  or  perhaps  for  both  these  purposes.  In  the  parti- 
cular case  of  the  Basilisks,  then-  aquatic  habits  are  still  more  power- 
fully increased  by  the  vertical  fin  of  the  back,  which,  like  that  on 
the  tail,  is  capable  of  being  erected  or  depressed  at  the  will  of  the 
animal,  and  consequently,  whilst  it  does  not  impede  its  motions  on 
the  dry  land,  greatly  facilitates  its  power  of  swimming  and  moving 
about  in  the  water.  In  short,  these  animals  may  be  said  to  carry 
about  with  them  a  portable  swimming  apparatus,  which  is  of  the 
utmost  service  to  them  as  aquatic  animals,  without  encumbering 
them  at  other  times, — a  beautiful  provision  of  nature  to  supply  the 
deficiency  of  palmated  or  webbed  feet,  which,  as  in  the  case  of  all  other 
palmated  animals,  would  have  reduced  the  progression  of  the  Basilisks 
on  land  to  a  slow  and  awkward  gait,  and  rendered  it  altogether 
impossible  for  them  to  ascend  trees  or  move  securely  among  their 
branches.  Yet  their  whole  organic  structure,  the  length  of  their 
limbs,  and  the  division  and  flexibility  of  their  toes,  all  announce  the 
rapidity  of  movement  and  arboreal  habits  of  these  animals,  in  which 
are  united,  by  the  most  simple  means,  functions  and  habits  the  most 
directly  opposed  to  one  another.  The  genus  Ophryessa  of  authors 
exhibits  much  of  the  same  structure,  though  perhaps  not  quite  so 
strongly  developed,  nor  is  it  easy  to  conceive  any  just  grounds  for 
separating  these  animals  from  the  Basilisks.  Two  species  only  are 
usually  referred  to  this  genus. 

1.  B.  mitratus  (Daudin),  the  Hooded  Basilisk,  measures  7  or  8  inches 
from  the  nose  to  the  origin  of  the  tail,  which  is  itself  nearly  twice  as 
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long  again,  being  19  or  20  inches  in  length.  This  animal  is  easily 
recognised  by  the  generic  characters  already  described,  and  more 
especially  by  the  bag  or  hood  of  the  occiput,  which  may  be  said  to 
be  in  a  manner  peculiar  to  it,  since  it  is  but  slightly  indicated  in  the 
other  species ;  this  bag,  when  distended  with  air,  is  about  the  size  of 
a  pullet's  egg.  The  general  colour  is  a  mixture  of  vinous  and  sandy 
brown,  slightly  marbled  on  the  back  and  sides  with  different  shades  of 
blue,  'and  silvery-white  on  the  belly.  Transverse  bands  of  a  deep- 
brown  colour,  but  broken  and  irregular,  pass  down  the  sides  from  the 
dorsal  fin  to  the  flanks  ;  two  small  whitish  bands  pass  over  the  eyes 
and  from  the  corners  of  the  mouth,  and  are  prolonged  upon  the  sides 
of  the  neck  ;  and  the  tail  is  so  remarkably  attenuated  towards  the 
extremity,  as  to  show  the  articulations  of  the  vertebrae  beneath.  This 
species  inhabits  Guyana  and  the  tropical  parts  of  South  America 
generally.  Its  habits  have  been  sufficiently  noticed  in  speaking  of  the 
general  characters  of  the  genus. 
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2.  B.  Amhoincnsis  (Daudin),  the  Crested  Basilisk,  a  large  species, 
upwards  of  3  feet  in  length,  is  of  a  green  colour,  marked  with  white 
lines  on  the  head  and  neck,  brown  on  the  back  and  tail,  and  silvery- 
white  on  the  belly,  irregularly  dotted  with  numerous  white  points. 
This  species,  as  its  scientific  name  imports,  is  an  inhabitant  of 
Amboyna  and  the  islands  of  the  Indian  Archipelago  generally.  It 
keeps  in  the  vicinity  of  rivers  and  fresh-water  ponds,  where  it  loves  to 
bask  on  the  branches  of  the  trees  which  overhang  the  stream.  On 
the  first  appearance  of  danger  it  drops  into  the  water,  and  conceals 
itself  beneath  some  rock  or  stone,  whence  it  may  be  taken  with  the 
naked  hand,  or  with  a  noose,  for  it  is  a  stupid  and  timid  animal.  It 
is  caught  for  the  sake  of  its  flesh,  which  is  white  and  as  tender  as 
chicken ;  in  taste  it  is  said  to  resemble  venison.  The  female  deposits 
her  eggs  in  the  sand,  and  leaves  them  to  be  hatched  by  the  sun,  paying 
no  attention  afterwards  to  her  young  progeny. 

15ASILOSAURUS,  the  generic  title  proposed  by  Dr.  Harlan  for  a 
large  fossil  animal,  of  which  the  remains  were  collected  in  Tertiary 
Strata  on  the  i-iver  Washita  in  Louisiana.  The  animal  was  probably 
70  feet  long.  Professor  Owen  has  referred  it  to  the  Cetaceans,  under 
the  title  of  Zeuglodon  Cetoides. 

BASIN.  In  Geology,  depressions  of  the  strata  occasioned  by 
synclinal  dips  are  thus  designated,  especially  such  as  are  on  a  large 
scale.  Thus  the  Tertiary  Basins  of  London,  Hampshire,  and  Paris, 
resting  on  Chalk  ;  the  Coal-Basin  of  South  Wales,  resting  on  Old  Red- 
Sandstone  ;  and,  in  a  larger  sense,  the  European  Basins  between  the 
Ural,  the  Scandinavian  chains,  and  the  Pyrenees,  Alps,  &c.  Some  of 
these  Basins  are  due  to  the  original  circumstances  of  deposition  ;  others 
have  acquired  their  configuration  from  elevations  and  depressions  of 
particular  geographical  areas. 

BASSE,  a  Fish.  [Labrax.] 

BA'SSIA,  a  genus  of  plants  belonging  to  the  natural  order 
Sapotacea.  It  has  a  calyx  of  four  or  five  leaves,  a  monopetalous 
fleshy  corolla,  with  its  border  generally  8-parted,  and  a  great  number 
of  stamens.  The  ovary  terminates  in  a  long  taper  style,  and  contains 
from  six  to  eight  1-seeded  cells.  The  fruit  has  a  pulpy  rind,  with 
not  more  than  three  or  four  cells,  the  remainder  being  abortive. 

The  species  are  found  in  the  East  Indies  and  in  Africa,  where  they 
are  of  great  economical  importance  on  account  of  the  abundance 
of  a  sweet  buttery  substance  which  is  yielded  by  their  seeds  when 
boiled. 

B.  butyracca,  the  Indian  Butter-Tree,  the  Fulwa,  or  Phulwara-Tree, 
is  found  wild  on  the  Almora  hills  in  India,  where  it  grows  to  a 
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considerable  size,  its  trunk  sometimes  measuring  50  feet  in  height,  and 
5  or  6  feet  in  circumference.  It  has  broad,  oval,  long-stalked  leaves, 
from  6  to  12  inches  long,  smooth  on  their  upper  surface,  hairy  on 
their  under.  The  flowers,  which  are  large  and  pale-yellow,  hang  down 
uear  the  tips  of  the  branches,  from  the  axils  of  the  leaves,  and 
generally  grow  three  together.    They  are  succeeded  by  smooth,  pulpy 
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fruits,  about  as  large  as  a  pigeon's  egg,  usually  containing  two  or  three 
roundish  light-brown  seeds.  From  these  is  produced  a  fat-like 
gubstance,  which  is  a  kind  of  vegetable  butter,  concerning  which  we 
find  the  following  information  in  the  'Asiatic  Researches,'  by  Dr. 
Roxburgh  : — "  On  opening  the  shell  of  the  seed  or  nut,  which  is  of  a 
fine  chestnut  colour,  smooth  and  brittle,  the  kernel  appears  of  the 
size  and  shape  of  a  blanched  almond.  The  kernels  are  bruised  on  a 
smooth  stone,  to  the  consistency  of  cream,  or  of  a  fine  pulpy  matter, 
which  is  then  put  into  a  cloth  bag,  with  a  moderate  weight  laid  on, 
and  left  to  stand  till  the  oil  or  fat  is  expressed,  which  becomes 
immediately  of  the  consistency  of  hog's-lard,  and  is  of  a  delicate 
white  colour.  Its  uses  are  in  medicine,  being  highly  esteemed  in 
rheumatism  and  contractions  of  the  limbs.  It  is  also  much  valued, 
and  used  by  natives  of  rank  as  an  unction,  for  which  purpose  it  is 
generally  mixed  with  an  utr  (aromatic  oil)  of  some  kind.  Except  the 
fruit,  which  is  not  much  esteemed,  no  other  part  of  the  tree  is  used. 
After  the  oil  has  been  expressed,  the  dregs  are  employed  by  the  poor 
as  food.  This  Phulwara  Butter  will  keep  many  months  in  India 
without  acquiring  any  bad  colour,  taste,  or  smell,  and  might  no  doubt 
be  substituted  advantageously  for  animal  butter.  The  timber  is  of 
no  value,  being  nearly  as  light  as  that  of  the  Semul,  or  Cotton-Tree 
(Bombax  heptaphylVum)." 

B.  longifolia,  the  Indian  Oil-Tree,  is  a  large  tree,  a  good  deal  like  the 
last,  but  its  leaves  are  narrower,  and  its  flowers  much  more  fleshy. 
It  is  a  native  of  the  peninsula  of  India,  and  is  found  in  plantations 
along  the  southern  coast  of  Coromandel,  where  it  is  called  the  Illupie- 
Tree.  Its  fruit  is  yellowish,  and  yields  by  pressure  a  valuable  oil, 
which  is  used  by  the  poorer  natives  of  India  for  their  lamps,  for  soa  p,  and, 
instead  of  better  oil,  for  cookery.  The  flowers  also  ai'e  roasted  and  eaten 
by  the  Indian  peasants,  or  bruised  and  boiled  to  a  jelly,  and  made  into 
small  balls,  which  are  sold  or  exchanged  for  fish,  rice,  and  various 
sorts  of  small  grain.  The  wood  is  as  hard  and  durable  as  teak,  so  that 
this  is  one  of  the  most  generally  useful  trees  found  on  the  continent 
of  India. 

B.  latifolia,  the  Mahwa,  Madhaca,  or  Ma,dhooka-Tree,  has  oblong 
leaves,  and  a  corolla  with  a  very  protuberant  tube.  It  is  a  native  of 
the  mountainous  parts  of  the  C'ircars  and  of  Bengal,  where  it  forms  a 
middling-sized  tree.  Its  wood  is  hard  and  strong,  and  proper  for  the 
naves  of  wheels ;  its  flowers  are  eaten  raw  by  the  natives  and  by 
jackals,  and  they  yield  by  distillation  a  strong  intoxicating  spirit. 
From  their  seeds  a  considerable  quantity  of  greenish-yellow  oil  is 
obtained,  which  is  found  useful  for  the  supply  of  lamps ;  it  is, 
however,  inferior  to  that  of  the  last  species.  It  is  curious  that  this 
oil  stains  linen  or  woollen  cloth  as  animal  oil  does,  while  the  fatty 
substance  of  the  B.  butyracea  possesses  no  such  property,  but  when 
rubbed  on  cloth  leaves  no  trace  behind. 

A  fourth  species  has  been  named  B.  Parkii  and  is  believed  to  be 
the  Shea-Tree,  or  African  Butter-Plant,  which  is  so  very  important  an 
article  of  African  internal  commerce  ;  and  which  it  would  apparently 
be  extremely  desirable  to  introduce  into  the  West  Indies  and  Bengal, 
as  a  new  source  of  internal  wealth.  This  is  the  plant  which  is 
frequently  spoken  of  by  Park  in  his  '  Travels  in  Africa' : — 

"  The  people  were  everywhere  employed  in  collecting  the  fruit  of 
the  shea-trees,  from  which  they  prepare  a  vegetable  butter,  mentioned 
in  the  former  part  of  this  work.  These  trees  grow  in  great  abundance 
all  over  this  part  of  Bambarra.  They  are  not  planted  by  the  natives, 
but  are  found  growing  naturally  in  the  woods  ;  and  in  clearing  wood- 
land for  cultivation,  every  tree  is  cut  down  but  the  shea.  The  tree 
itself  very  much  resembles  the  American  oak,  and  the  fruit,  from  the 
kernel  of  which,  first  dried  in  the  sun,  the  butter  is  prepared  by 
boiling  the  kernel  in  water,  has  somewhat  the  appearance  of  a 
Spanish  olive.  The  kernel  is  enveloped  in  a  sweet  pulp,  under  a  thin 
green  rind  ;  and  the  butter  produced  from  it,  besides  the  advantage 
of  its  keeping  the  whole  year  without  salt,  is  whiter,  firmer,  and  to 
my  palate  of  a  richer  flavour  than  the  best  butter  I  ever  tasted  made 
of  cow's  milk.  The  growth  and  preparation  of  this  commodity  seem 
to  be  amongst  the  first  objects  of  African  industry  in  this  and  the 
neighbouring  states,  and  it  constitutes  a  main  article  of  their  inland 
commerce." 

Duncan  has  also  given  an  account  of  this  tree,  and  expressed  his 
conviction  that  it  might  become  an  important  article  of  commerce 
between  Europe  and  Africa,  as  it  is  available  for  all  the  uses  for  which 
the  hard  oils  are  used  in  the  arts  and  manufactures. 

BASSUS,  a  genus  of  Insects,  belonging  to  the  order  Hymenoptera, 
and  the  family  Braconidm.  These  are  four-winged  flies,  with  long  and 
narrow  bodies.    They  frequent  the  flowers  of  umbelliferous  plants. 

BAT.  [Cheiroptera.] 

BATA'RA,  D'Azara's  name  for  the  Bush-Shrikes,  forming  the 
genus  Thamnophilus  of  Vieillot.  Mr.  Swainson  considers  the  typical 
group  to  consist  of  the  species  with  long  tails  ;  and  of  this  division, 
Thamnophilus  Vigorsil  (Such),  Yanga  striata  (Quoy  and  Gaimard), 
may  be  taken  as  an  illustration. 

Dr.  Such  states  this  to  be  the  largest  species  yet  known,  and  gives 
13  inches  a3  the  length  of  the  body.  The  bill  is  black,  and  very  much 
compressed.  In  the  male  (which  is  the  sex  here  figured)  the  back, 
wings,  and  tail  are  black,  broadly  banded  with  fulvous,  and  the  under 
part  of  the  body  is  a  dirty  whitish-brown.  On  the  head  is  a  rufous 
crest  which  is  blackish  at  the  apex.    In  the  female  the  bands  are 


whitish  and  the  crest  blackish,  and  the  under  part  of  the  body  ash- 
colour. 


I 


Thamnophilus  Vigorsil. 


Thamnophilus  ncevius,  the  Spotted  Shrike  of  Latham,  is  an  example 
of  the  round  and  comparatively  short-tailed  division. 


Sputtt'd  Shrike  [Thamnophilus  namius). 


Leach  thus  describes  it  from  a  specimen  in  the  British  Museum  :  — 
"  Black  ;  back  and  belly  ash-coloured  ;  the  former  anteriorly  spotted 
with  white  ;  quills  of  the  wings  externally,  and  the  tips  of  those  of 
the  tail,  white  ;  under  part  of  the  body  ash-colour,  of  which  colour 
the  back  partakes  in  a  considerable  degree." 

BATA'TAS,  the  Malayan  name  of  a  Convolvulaceous  plant,  the  root 
much  eaten  in  the  south  of  Europe  before  the  cultivation  of  the 
potato,  which  both  became  a  substitute  for  it,  and  appropriated  its 
name.  It  has  generally  been  considered  a  species  of  Convolvulus ; 
but  Professor  Choisy  in  his  recent  classification  has  erected  it  and  a 
few  others  into  a  peculiar  genus,  distinguished  by  having  an  ovary 
with  four  cells,  in  each  of  which  there  is  only  one  seed. 

The  only  species  of  any  general  interest  is  the  Batatas  edvlis,  the 
Convolvulus  Batatas  of  authors,  the  Sweet  Potato.  This  plant,  origi- 
nally found  wild  in  the  Malayan  archipelago,  has  been  gradually  dis- 
persed over  all  the  warmer  parts  of  the  world,  where  it  is  still  an  object 
of  culture  for  the  sake  of  its  roots,  which,  when  roasted  or  boiled,  are 
mealy,  sweet,  and  wholesome,  but  slightly  laxative.    It  is  a  perennial 
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plant,  with  long  creeping  stems,  leaves  variously  lobed  and  angled, 
and  pale  purple  flowers  about  an  inch  long.  It  is  impatient  of  cold, 
and  consequently  unfit  for  cultivation  in  the  northern  parts  of  the 


Sweet  Potato  [lSatdftti  edit/ 


world  ;  but  it  is  a  productive  agricultural  plant  in  many  warm 
countries.  It  is  partially  cultivated  in  the  south  of  Spain  and  of 
France,  whence  its  roots  are  sent  to  the  markets  of  Madrid  and  Paris, 
where  they  are  held  as  a  delicacy.  They  however  have  the  great  fault 
of  keeping  badly,  being  very  apt  to  become  mouldy  and  to  decay, 
unless  extraordinary  pains  are  taken  to  preserve  them  dry.  They 
are  sometimes  raised  in  the  hothouses  of  the  curious  in  this  country. 
B.  J  alalia  has  none  of  the  properties  of  the  plant  after  which  it  is 
named.  [Convolvulace-e.] 

BATOLI'TES,  a  genus  of  Fossil  Shells  established  by  Moutfort,  and 
placed  by  him  among  his  Ooquilles  Univalves  Cloisonnecs.  Moutfort 
states  that  these  shells  acquire  a  very  great  length,  and  that  they 
constitute  masses  of  rock  in  the  High  Alps.      [BlROSTRlTES ;  Hu'- 

PURITES.] 

BATRA'CHIA,  FOSSIL.  The  number  of  Fossil  Reptilia  referrible 
to  this  division  is  gradually  enlarging,  though  still  very  small.  To 
the  Anourous  Batrachians  we  must,  with  Jager  and  Professor  Owen, 
refer  .the  Labyrinthodons  of  the  New  Red-Sandstone  Series  of 
Warwickshire  and  Wirtemberg  (which  include  the  Ghevroth&ria 
whose  foot-prints  ornament  the  Red-Saudstones  of  England  and 
Germany) ;  while  the  tertiary  fossil  of  Oeningen  (which  Scheuchzer 
imagined  to  be  a  human  skeleton)  is  determined  by  Cuvier  to  be 
analogous  to  the  Newt  of  Europe  and  the  Menopoma  of  North 
America.  Remains  of  Frogs  and  Salamanders  occur  in  the  Tertiary 
Brown  Coal-Beds  of  the  Rhine  Valley.  [Amphibia.] 

BATRACHITE,  a  mineral,  which  is  a  variety  of  Olivine. 

BATRACHOSPERME/E,  a  tribe  of  plants  referred  by  some  writers 
to  the  order  Fucacece.  It  is  regarded  by  Harvey  as  an  aberrant  group 
of  Clilorospermece  leading  through  Ectocarpacae  to  Melanospermea;. 
[Alg.e.]  The  species  have  a  polysiphonous  frond  composed  of  a 
primary  thread,  surrounded  by  parallel  accessory  ones.  The  vesicles 
are  terminal  or  lateral  and  clustered. 

The  principal  genus  of  this  family  is  Batrachospermum,  which  have 
got  this  name  from  BoTpa«os,  a  frog,  and  (Txep/j.a,  a  seed,  on  account 
of  their  gelatinous  fronds  giving  them  the  appearance  of  the  ova  of 
the  Amphibia,  The  species  are  flexible,  and  have  a  gelatinous  cha- 
racter. The  surface  is  covered  with  innumerable  little  hairs,  looking 
like  cilia,  which  give  them  a  very  beautiful  appearance  under  the 
microscope.  They  mostly  inhabit  pure  aud.  running  waters  where  the 
force  of  the  stream  is  not  considerable.    On  removing  them  from  the 


water  the  hairs,  which  are  expanded  whilst  immersed,  collapse,  and 
they  appear  like  masses  of  jelly  without  any  traces  of  organisation. 

Several  species  of  this  geuus  have  been  described  by  Dr.  Hassall  as 
inhabiting  streams  in  the  neighbourhood  of  London.  B.  moniliforme 
is  figured  in  Liudley's  '  Vegetable  Kingdom,'  p.  20 ;  and  Hassall  has 
figured  some  of  his  new  species  in  his  '  British  Fresh-Water  Alga?.' 
BATRACHOSPERMUM.  [Batrachosfermejs.] 
BATTUS,  the  generic  title  proposed  by  Dalman  to  replace  the  name 
Agnostus  which  Brongniai-t  gave  to  some  minute  trilobate  Crustacea 
which  occur  in  the  Silurian  Limestones  of  Norway,  Wales,  &c. 

BAUHI'NIA,  a  genus  of  plants  belonging  to  the  natural  order 
Legummosm.  Linna-us  applied  the  name  very  happily  to  commemo- 
rate the  merits  of  the  two  Bauhins,  for  the  genus  is  remarkable  for  its 
leaves  being  generally  divided  into  two  twin  lobes. 

The  species  are  usually  twining  plants,  found  in  the  woods  of  hot 
countries,  and  often  stretching  from  tree  to  tree  like  living  cables, 

forming  with  other  plant* 
an  almost  insurmountable 
obstacle  to  the  traveller 
who  would  penetrate  the 
recesses  of  a  tropical  forest. 
Some  of  them  however  are 
small 'trees,  as  for  example 
B.porruta,  which  in  Jamaica 
is  called  Mountain  Ebony, 
because  its  wood  is  sheathed 
with  black.  Their  flowers 
are  often  very  beautiful, 
for  which  reason  they  have 
long  been  cultivated  in  the 
hot-houses  of  Europe  ;  but 
they  are  too  impatient  of 
the  wretched  treatment 
they  usually  receive  in 
stoves  to  flourish  and  pro- 
duce their  noble  blossoms.  So  long  as  these  plants  are  cramped  in 
earthern  pots  we  must  not  hope  to  see  in  Europe  those  noble  flowers 
which  are  described  by  the  travellers  who  have  visited  the  forests  of 
America  and  India. 

The  bark  of  B.  racemosa  and  parvifiora  has  been  employed  in 
making  ropes.  A  brownish-coloured  gum  is  said  by  Roxburgh  to  be 
yielded  by  B.  retusa.  A  gum  is  also  collected  from  B.  emarginata  in 
the  Deyra  Doon,  which  is  called  Sem-ke-gond.  The  flowers  and  buds 
of  B.  tomenlosa  are  dried,  and  used  in  India  as  remedies  in  dysentery. 
Their  astringency  is  probably  due  to  the  presence  of  tannin,  and  one 
species,  B.  variegata,  has  a  sufficient  quantity  of  this  substance  in  its 
bark  to  render  it  useful  in  tanning.  The  leaves  of  various  Bauhinias 
are  used  in  Brazil  under  the  names  of  Unha  de  Boy,  or  Ox-Hoof,  as 
demulcent  remedies. 

BDE'LLIUM,  commonly  called  a  gum,  but  in  reality  a  gum-resin, 
the  origin  of  which  has  been  a  subject  of  doubt.  It  would  appear  that 
there  are  several  kinds  of  Bdellium,  the  source  of  two  of  which  seems 
now  to  be  ascertained  ;  the  others  are  matters  of  controversy.  The 
Bdellium  of  the  ancients,  said  by  Pliny  (xii.  9)  to  be  brought  from 
Bactria  and  other  parts  of  Asia,  still  comes  from  Asia.  The  Bdellium 
of  Africa  is  yielded  by  the  Balsamodendvon  Africanum.  Dr.  Royle 
says  that  Indian  Bdellium  is  produced  by  a  species  of  Balsaniodendvon, 
called  by  Dr.  Roxburgh  Amyris  Commiphora  (' Fl.  Ind.'  ii.,  p.  244), 
Amyris  Agallocha  ('Calcutta  Catalogue,'  p.  28),  the  native  name  of 
which  is  Googul.  (Royle,  '  Illustrations  of  the  Flora  of  the  Hima- 
layab,'  part  vi.,  p.  176.)  The  opinion  of  its  being  obtained  from  a 
palm,  either  the  Lontaras  domestica  (Gaertn.)  or  the  Borassus  flabelli- 
fonnis,  is  very  improbable.  This  substance  occurs  in  masses  of 
variable  size  and  shape,  sometimes  as  large  as  a  walnut,  in  oblong  or 
angular  pieces  of  a  yellow,  red,  or  brownish  colour.  The  clearest 
pieces  are  transparent ;  the  odour  is  weak  and  peculiar ;  the  taste 
bitter,  balsamic,  and  resembling  myrrh  or  Venice  turpentine.  It  is 
tolerably  brittle  at  the  ordinary  temperature  of  the  atmosphere,  but 
with  a  slight  increase  of  heat  the  finer  kinds  may  be  kneaded  between 
the  fingers.    Its  specific  gravity  is  1*371 . 

Resembling  myrrh  in  appearance,  it  also  resembles  it  in  its  effects 
upon  the  human  system,  and  is  often  fraudulently  substituted  for 
it ;  it  is  however  weaker,  while  it  is  more  disagreeable  and  acrid. 
[Balsamodendron.]  It  was  formerly  used  in  many  compounds  and 
plasters,  such  as  Diachylon.  It  is  now  disused  in  Britain  ;  but  is  to  be 
found  intermixed  with  gum-Arabic. 

The  Sicilian  Bdellium  is  produced  by  the  Daucus  Hispanicus 
(Decand.),  the  D.  gwmrwifer  of  Lamarck,  or  perhaps  the  D.  gingidium 
(Linn.),  according  to  Boccone  ('  Museo  di  Piante  Rare  della  Sicilia,'  &c, 
torn,  xx.),  which  grows  on  the  islands  and  shores  of  the  Mediterranean. 

The  Egyptian  Bdellium  is  conjectured  to  be  produced  by  the  Bo- 
rassus flabeUiformis  (Linn.),  the  Chamcerops  humilis,  or  the  Hyphcene 
cuciphera  (Pers.) . 

The  Bdellium  mentioned  in  the  second  chapter  of  Genesis  is 
obviously  a  mineral,  and  has  no  reference  to  the  substances  above 
mentioned. 

BEACHES,  RAISED,  a  term  introduced  into  modern  Geology  to 
characterise  a  very  numerous  class  of  gravelly,  sandy,  and  shelly 
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deposits,  which  have  been  once  parts  of  the  sea-bed,  and  have  been 
raised  to  constitute  dry  land  in  very  modern  geological  periods.  It  is 
scarcely  possible  to  assign  exactly  the  limits  of  these  formations,  even 
by  tke  aid  of  the  organic  remains  which  they  contain  ;  for  while  some 
raised  beaches  contain  only  species  now  living  in  the  adjoining  sea, 
others  include  one  or  more  extinct  species,  and  thus  conduct  by  insen- 
sible gradations  from  the  almost  modern  shell-beds  of  the  raised 
shores  of  the  Forth  and  the  Clyde,  and  the  variously  elevated  shell- 
accumulations  of  Uddewalla  and  other  points  of  Sweden,  to  the  still 
richer  and  more  ancient  (though  still  to  be  called  Newer  Pleiocene) 
deposits  of  Sicily.  The  term  Pleistocene  (meaning '  most  recent ')  which 
has  come  into  use,  meets  this  difficulty  but  feebly,  and  in  fact  only 
draws  an  arbitrary  or  epochal  line,  instead  of  the  soft  gradations  of 
long  periods  which  really  appear  in  nature.  Nearly  all  the  British, 
Irish,  and  European  shores  furnish  examples  in  abundance  :  as  the 
shores  of  the  Forth  and  Clyde,  the  coasts  of  Yorkshire  and  Lancashire, 
the  coasts  of  Cornwall  and  Devon,  of  Wexford,  Normandy,  Sweden, 
and  the  Mediterranean. 
BEAD-TREE.  [Melia.] 

BEAGLE,  a  small  well-proportioned  hound,  slow  but  sure,  having 
an  excellent  nose  and  most  enduring  diligence,  formerly  much  in 
fashion  for  hunting  the  hare,  but  now  comparatively  neglected,  its 
place  being  occupied,  where  hare-hunting  is  patronised,  by  the  Harrier. 
[Harrier.] 


The  Beagle. 

These  were  the  little  hounds  so  much  prized  by  '  the  good  old 
English  gentleman ; '  for  at  a  trifling  expense,  and  greatly  to  the 
delight  of  the  neighbouring  rustics  who  followed  on  foot,  he  could 
keep  his  ten  or  eleven  couple,  not  more  than  so  many  inches  high 
individually,  and,  mounted  on  his  easy  pad,  would  generally  make 
certain  of  killing  his  hare,  though  it  frequently  cost  him  two  or 
three  hours  to  perform  the  feat.  During  this  protracted  chase  he 
had  ample  leisure  for  enjoying  the  sight  of  his  admirably-matched 
pack  running  so  well  together  that  '  they  might  have  been  covered 
with  a  sheet,'  and  for  gratifying  his  ears  with  their  tuneable  cry. 

The  hare  distanced  them  immeasurably  at  first,  and  in  the  course 
of  the  run  she  might  be  observed  to  sit  and  listen  '  sad  on  some  little 
eminence,'  but 

 "  In  louder  peals,  the  loaded  winds 

Brought  on  the  gathering  storm  " — ■ 
and  after  exhausting  all  her  speed,  shifts,  and  doublings,  she  almost 
always  fell  a  victim  to  their  persevering  and  destructive  instinct. 

A  well-bred  beagle  of  the  proper  size,  which  should  not  exceed  that 
above  mentioned,  is  a  very  pretty  and  symmetrical  variety.  This 
symmetry  (the  term  is  used  in  relation  to  the  purposes  for  which  the 
dog  is  employed)  was  the  result  of  much  care  among  amateurs,  who 
spared  no  efforts  to  bring  it  to  what  they  considered  the  standard  of 
perfection. 

Some  prided  themselves  on  the  diminutive  but  still  effective  size  of 
their  packs.  Daniel  and  others  have  not  forgotten  to  commemorate 
Colonel  Hardy's  '  cry  of  beagles.'  They  amounted  to  ten  or  eleven 
couple,  and  were  always  carried  to  and  from  the  field  in  a  pair  of 
panniers  upon  a  horse's  back.  Small  as  they  were,  they  rarely  failed, 
though  they  could  never  get  near  enough  to  press  the  hare  in  the  early 
part  of  the  run,  to  stick  to  her  and  worry  her  to  death  at  last. 

Such  diminutive  hounds  are  sometimes  called  Lap-Dog  Beagles  and 
Rabbit  Beagles. 

The  fairy  pack  above  alluded  to  had  a  little  barn  for  their  kennel, 
where  also  their  panniers  were  kept.  The  door  was  one  night  broken 
open,  and  every  hound,  panniers  and  all,  stolen  ;  nor  could  the  dis- 
consolate owner  ever  discover  either  the  thieves  or  their  booty. 

BEAM-TREE.  [Pyrtjs.] 

BEAN.    [Faba  ;  Phaseolus  ;  Dolichos  ;  Vicie^e.] 
BEAN-GOOSE.  [Ducks.] 

BEAR,  the  English  name  for  a  family  of  Plantigrade  Mammalia, 
forming  a  natural  group,  with'  six  incisor  teeth  and  two  canine  teeth 
in  each  jaw,  twelve  molar3  in  the  upper  and  fourteen  in  the  lower  jaw  ; 
pentadactyle  or  five-toed  feet,  armed  with  strong  claws  ;  and  a  short 
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tail.  The  Bears  exhibit  but  a  comparatively  small  carnivorous  de- 
velopment ;  for  notwithstanding  their  strength,  their  dentition,  par- 
ticularly in  the  form  of  the  crowns  of  their  molar  teeth,  indicates  a 
propensity  bordering  on  the  frugivorous  exclusively.  Aristotle  well 
knew  this,  and  thus  described  the  habits  of  the  Bear  ( '  Nat.  Hist.,' 
viii.  5)  : — "  But  the  bear  is  an  omnivorous  animal,  and  by  the  supple- 
ness of  its  body  climbs  trees  and  eats  the  fruits  and  also  legumes.  It 
also  devours  honey,  having  first  broken  up  the  hives ;  crabs  too  and 
ants  it  eats,  and  also  preys  upon  flesh."  Aristotle  then  describes  how 
the  animal  attacks  the  stag,  the  boar,  and  even  the  bull. 

The  ranger  in  the  '  Tour  on  the  Prairies '  notices  the  honey-seeking 
propensity  in  language  which,  though  not  quite  classical,  is  truly 
nomadic : — "  The  bear  is  the  knowingest  varmint  for  finding  out  a 
bee-tree  in  the  world.  They  '11  gnaw  for  a  day  together  at  the  trunk, 
till  they  make  a  hole  big  enough  to  get  in  their  paws,  and  then  they'll 
haul  out  honey,  bees,  and  all."  And  indeed  it  appears  that  although 
they  are  omnivorous,  they  for  the  most  part  rarely  devour  flesh  unless 
pressed  by  necessity.  Their  claws  too,  though  formidable  weapons, 
are  not  retractile,  and  are  more  calculated  for  digging  and  climbing 
than  for  tearing  prey.  It  is  their  general  characteristic  to  lay  them- 
selves up  in  caves  or  hollows  for  the  winter,  which  they  pass  in  a 
dormant  state,  and  without  taking  food.  The  female  produces  her 
young  at  this  season. 

European  Bears. 

Ursus  Arctos  (Linn.),  the  Brown  Bear,  "Aptcros  of  Aristotle,  the  Ours 
of  the  French,  Orso  of  the  Italians,  Bar  of  the  Germans,  Bjbrn  of  the 
Swedes.  This  appears  to  have  been  the  only  species  certainly  known 
to  Linnaeus ;  and  though  zoologists  are  not  without  their  suspicions 
as  to  some  of  the  species  since  recorded,  the  number  of  those  which 
can  no  longer  be  considered  doubtful  will  prove  how  much  this  depart- 
ment of  Natural  History  has  been  enriched  since  his  time.  The  Brown 
Bear  is  widely  diffused.  The  mountainous  districts  of  Europe,  from 
very  high  latitudes  (Arctic  Circle)  in  the  north,  to  the  Alps  and 
Pyrenees  in  the  south  ;  Siberia,  Kamtchatka,  and  even  Japan,  to  the 
eastward,  and  a  portion  of  the  northern  regions  of  America,  form  the 
range  of  its  geographical  distribution.  Africa  and  the  Moluccas  have 
been  added ;  but  it  is  far  from  improbable  that  these  localities  have 
been  assigned  to  it  by  travellers  who  have  taken  some  other  species 
for  it. 

To  the  Kamtchatkans  this  Bear  seems  to  give  the  necessaries  and 
even  the  comforts  of  life.  The  skin,  we  are  told,  forms  their  beds  and 
their  coverlets,  bonnets  for  their  heads,  gloves  for  their  hands,  and 
collars  for  their  dogs ;  while  an  overall  made  of  it,  and  drawn  over 
the  soles  of  their  shoes,  prevents  them  from  slipping  on  the  ice.  The 
flesh  and  fat  are  their  dainties.  Of  the  intestines  they  make  masks 
or  covers  for  their  faces,  to  protect  them  from  the  glare  of  the  sun  in 
the  spring,  and  use  them  as  a  substitute  for  glass,  by  extending  them 
over  their  windows.  Even  the  shoulder-blades  aro  said  to  be  put  in 
requisition  for  cutting  grass. 

The  Laplanders  hold  it  in  great  veneration,  and,  according  toLeems, 
called  it  the  Dog  of  God ;  for  it  appears  that  among  the  Norwegians 
there  had  long  been  a  proverb,  that  it  had  the  strength  of  ten  men 
and  the  sense  of  twelve.  They  never,  says  the  same  author,  presume  to 
call  it  by  its  proper  name  of  Guouzhja,  lest  it  should  revenge  the 
insult  on  their  flocks ;  but  make  mention  of  it  as  Moedda-Aigja,  or 
the  Old  Man  with  a  Fur-Cloak  ('  senem  cum  mastruca '). 

The  Brown  Bear  is  a  solitary  animal.  Its  retreat  during  the  period 
of  hybernation  is  the  natural  hollow  of  a  tree,  or  some  cavern  ;  and 
if  these  are  not  to  be  found  the  animal  constructs  a  habitation  for 
itself,  sometimes  by  digging,  sometimes  by  forming  a  rude  kind  of 
hut  or  den  with  branches  of  trees,  lined  with  moss.  Here  it  retires 
when  fat  with  the  summer's  food,  and  remains  dormant,  without 
taking  any  sustenance,  till  the  ensuing  spring.  Cuvier  makes  the 
period  of  gestation  about  seven  months,  stating  that  they  couple  in 
June,  and  that  the  birth  takes  place  in  January  ;  and  the  same  number 
of  months  is  assigned  in  the  article  in  the  old  French  '  Encyclopddie,' 
taken  from  observations  of  the  bears  kept  at  Berne.  The  cubs  when 
first  born  are  not  much  larger  than  puppies.  They  are  long-lived, 
for  it  appears  that  one  of  the  Berne  bears  had  been  confined  there 
31  years ;  and  another,  born  there,  is  spoken  of  at  the  age  of  47  in 
the  menagerie  at  Paris.  They  are^excellent  swimmers,  notwithstand- 
ing their  uncouth  appearance.  Mr.  Lloyd,  in  his  '  Field  Sports  of  the 
North  of  Europe,'  gives  a  very  interesting  account  of  the  habits  of 
this  species,  and  of  his  adventures  in  hunting  it. 

That  the  Brown  Bear  was  at  one  time  common  in  the  British 
Islands  there  can  be  no  doubt.  The  Caledonian  bears  (another  name 
for  British  with  the  Romans)  were  imported  to  make  sport  for  the 
Roman  people,  to  whom  the  excitement  of  witnessing  the  suffering  of 
man  and  beast  in  its  most  distressing  shape  seems  to  have  been  but 
too  welcome.  From  the  well-known  lines  of  Martial,  descriptive  of 
the  dreadful  punishment  of  the  malefactor  Laureolus,  it  appears  that 
they  were  sometimes  used  as  instruments  of  torture  : — 
Nuda  Caledonio  sic  pectora  prasbuit  urso, 
Non  falsa  pendens  in  cruce  Laureolus.* 

Ray  quotes  authority  for  the  Brown  Bear  having  been  one  of  the 

*  We  are  quite  aware  that  some  commentators  are  of  opinion  that  Martial  is 
here  speaking  of  a  mimic  scene,  and  that  the  verses  which  follow  those  above 
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Welsh  beasts  of  chase,  and  Pennant  adduces  the  places  which  retained 
the  name  of  Pennarth,  or  the  Bear's  Head,  as  evidence  that  it  existed 
in  that  principality.  In  the  '  History  of  the  Gordons '  it  is  stated 
that  one  of  that  family,  so  late  as  the  year  1057,  was  directed  by  the 
king  to  carry  three  bears'  heads  on  his  banner,  as  a  reward  for  his 
valour  in  slaying  a  fierce  bear  in  Scotland. 

For  many  years  it  has  been  swept  away  from  our  islands  so  com- 
pletely that  we  find  it  imported  for  baiting,  a  sport  in  which  our 
nobility,  as  well  as  the  commonalty,  of  the  olden  time — nay,  even 
royalty  itself — delighted.  A  bear-bait  was  one  of  the  recreations 
offered  to  Elizabeth  at  Kenilworth,  and  in  the  Earl  of  Northumber- 
land's '  Household  Book'  we  read  of  20s.  for  his  bear-ward  : — "  Item. 
My  lorde  usith  and  accustomyth  to  gyfe  yerly  when  his  lordshippe  is 
at  home  to  his  bar-ward,  when  he  comyth  to  my  lorde  in  Cristmas 
with  his  lordshippe's  beests,  for  makynge  of  his  lordshippe  pastime, 
the  said  xij  days,  xxs."  In  Southwark  there  was  a  regular  bear- 
garden, that  disputed  popularity  with  the  Globe  and  the  Swan 
theatres  on  the  same  side  of  the  water.  Now  however,  so  much  do 
tastes  alter  (in  this- instance  certainly  for  the  better),  such  barbarous 
sports  are  banished  from  the  metropolis.  (Stat.  3  Wm.  IV.  cap.  19, 
sec.  29.) 

The  firm  support  afforded  by  the  well-developed  sole  of  the  foot 
enables  the  Bears  to  rear  themselves  with  comparative  facility  on  their 
hind  feet,  and  this  has  been  taken  advantage  of  to  teach  the  animal 
to  dance  in  an  erect  position.  The  discipline  put  in  force  to  produce 
this  accomplishment  is  said  to  be  so  severe  that  it  is  never  forgotten. 

Baron  Cuvier,  in  his  '  Ossemens  Fossiles,'  distinguished  the  Black 
Bear  of  Europe  under  the  title  of  Ursus  niger  Europmus,  observing 
that  the  frontal  bone  was  flattened,  and  that  the  well-marked  depres- 
sions and  ridges  of  the  skull,  for  the  reception  of  the  strong  muscles 
of  the  lower  jaw,  were  evidence  of  its  being  more  decidedly  carnivorous 
than  the  Brown  Bear ;  but  in  the  last  edition  of  his  '  Regne  Animal ' 
he  confesses  his  doubts  about  the  data  on  which  he  had  come  to  this 
conclusion,  and  it  is  probably  a  variety  only.  The  usual  size  of  the 
Brown  Bear  is  about  4  feet  in  length  by  about  2\  feet  in  height.  The 
claws  are  2  inches  long,  very  much  curved  and  nearly  equal. 


Common  Blown  Bear  (Ursua  Arctos). 


F.  Cuvier  has  figured  the  bear  of  the  Pyrenees  and  of  the  Asturias, 
whose  fur  in  its  youth  is  of  a  yellowish  white  colour.  The  hair  of  the 
feet  is  an  intense  black.  This  is  most  probably  only  a  variety,  though 
perhaps  a  distinct  one,  of  Ursus  Arctos.  The  Barren-Ground  Bear  of 
America  Sir  John  Richardson  is  inclined  to  believe  now  is  a  variety 
of  this,  and  not  of  the  next  species,  as  he  at  one  time  was  inclined 
to  think. 

American  Bears. 

U.  Americanus,  American  Black  Bear,  or  Musquaw. — Pallas  first 
described  this  species  (the  Sass  of  the  Chippewayan  Indians  and  the 
Musquaw  of  the  Crees),  whose  general  proportions  are  smaller  than 
those  of  U.  Arctos.  The  head  of  the  American  Black  Bear  is  narrower, 
the  ears  more  distant,  and  the  muzzle  more  prominent,  and  it  wants 
the  depression  above  the  eyes.  The  fur  is  composed  of  soft  smooth 
hairs,  which  are  of  a  glossy  black  for  the  greater  part  of  their  length, 
instead  of  possessing  the  shaggy  and  woolly  character  of  the  compa- 
ratively grizzled  fur  of  the  Brown  Bear,  except  on  the  muzzle,  which 
is  clothed  with  short  thick-set  hairs,  brown  on  the  upper  part  and 
paler  on  the  side.  The  tail  is  apparently  more  prominent,  and  the 
Bharper  and  more  curved  claws  are  nearly  hidden  in  the  hair. 

quoted  are  not  genuine  ;  but  the  expression  '  non  falsa  cruce  '  is  pretty  strong  ; 
and  if  the  rest  of  the  verse3  are  allowed  to  be  Martial's,  there  is  no  doubt  that 
he  here  describes  a  real  spectacle.  "Whichever  be  the  truth,  the  horrible  use 
to  which  these  bears  were  occasionally  put  in  the  arena  is  hut  too  evident. 


The  Black  Bear  inhabits  every  wooded  district  of  the  American 
continent  from  the  Atlantic  to  the  Pacific,  and  from  Carolina  to  the 
shores  of  the  Arctic  Sea.  It  still  occurs,  though  not  very  often,  in 
the  Blue  Ridge,  in  Virginia.  Its  southern  boundary  is  plaood  at  the 
Isthmus  of  Panama.  Man  has  however  gradually  driven  it  from  its 
haunts  to  make  way  for  his  works,  and  has  compelled  it  to  take  refuge 
in  the  mountains  and  the  immense  inland  forests.  In  Canada  it  is 
still  abundant,  and  it  is  tolerably  numerous  on  the  western  coast  as 
far  as  California. 


Black  Bear  [Ursus  Americanus). 


It  is  smaller  than  the  other  American  bears,  the  total  length  of  an 
adult  seldom  exceeding  five  feet.  Its  favourite  food  appears  to  be 
berries  of  various  kinds,  but  when  these  are  not  to  be  procured  it 
preys  upon  roots,  insects,  fish,  eggs,  and  such  birds  or  quadrupeds  as 
it  can  surprise.  It  does  not  eat  animal  food  from  choice,  for  when 
it  has  abundance  of  its  favourite  vegetable  diet  it  will  pass  the  carcass 
of  a  deer  without  touching  it.  It  is  rather  a  timid  animal,  and  will 
seldom  face  a  man  unless  it  is  wounded,  or  has  its  retreat  cut  off,  or 
is  urged  by  affection  to  defend  its  young.  This  bear  when  resident 
in  the  fur  countries  almost  invariably  hybernates,  and  about  1000 
skins  are  annually  procured  by  the  Hudson's  Bay  Company  from  Black 
Bears  destroyed  In  their  winter  retreats.  It  generally  selects  a  spot 
for  its  den  under  a  fallen  tree,  and,  having  scratched  away  a  portion 
of  the  soil,  retires  to  it  at  the  commencement  of  a  snow-storm,  when 
the  snow  soon  furnishes  it  with  a  close  warm  covering.  Its  breath 
makes  a  small  opening  in  the  den,  and  the  quantity  of  hoar  frost 
which  occasionally  gathers  round  the  aperture  serves  to  betray  its 
retreat  to  the  hunter.  In  more  southern  districts,  where  the  timber 
is  of  a  larger  size,  bears  often,  shelter  themselves  in  hollow  trees.  The 
Indians  remark  that  a  bear  never  retires  to  its  den  for  the  winter 
until  it  has  acquired  a  thick  coat  of  fat ;  and  it  is  remarkable  that 
when  it  comes  abroad  in  the  spring  it  is  equally  fat,  though  in  a  few 
days  thereafter  it  becomes  very  lean.  The  period  of  the  retreat  of  the 
bears  is  generally  about  the  time  when  the  snow  begins  to  lie  on  the 
ground,  and  they  do  not  come  abroad  again  until  the  greater  part  of 
the  snow  is  gone.  At  both  these  periods  they  can  procure  many 
kinds  of  berries  in  considerable  abundance.  In  latitude  65°  their 
winter  repose  lasts  from  the  beginning  of  October  to  the  first  or  second 
week  of  May ;  but  on  the  northern  shores  of  Lake  Huron  the  period 
is  from  two  to  three  months  shorter.  In  very  severe  winters  great 
numbers  of  bears  have  been  observed  to  enter  the  United  States  from 
the  northward.  It  is  not  however  true  that  the  Black  Bears  generally 
abandon  the  northern  districts  on  the  approach  of  winter,  as  has  been 
asserted,  the  quantity  of  bear-skins  procured  during  that  season  in  all 
parts  of  the  fur-countries  being  a  sufficient  proof  to  the  contrary.  The 
females  bring  forth  about  the  middle  of  January ;  and  it  is  probable 
that  the  period  of  their  gestation  is  about  15  or  16  weeks,  but  it  has 
not  been  precisely  ascertained.  The  number  of  cubs  varies  from  one 
to  five,  probably  with  the  age  of  the  mother,  and  they  begin  to  bear 
long  before  they  attain  their  full  size. 

It  will  be  observed  that  the  period  of  gestation  attributed  to  the 
Brown  Bear  is  seven  months.  Cuvier  says  that  they  couple  in  J une, 
and  produce  their  young  in  January.  Sixteen  weeks  is  the  probable 
time  allotted  to  the  American  Black  Bear  for  the  same  purpose  by  Sir 
John  Richardson,  from  whom  we  give  the  above  account,  and  who 
had  the  best  opportunities  of  collecting  evidence  on  the  subject.  The 
bears  kept  in  the  fosse  at  Berne  furnished  the  proof  of  gestation  for 
seven  months  ;  but  it  is  so  characteristic  of  the  family  for  the  females 
to  conceal  themselves,  that  in  a  state  of  nature  little  evidence  to  be 
depended  on  for  its  accuracy  can  be  obtained.  "  No  man,"  according 
to  Brickell,  "  either  Christian  or  Indian,  ever  killed  a  she-bear  with 
young;"  and  Sir  John  Richardson's  numerous  inquiries  among  the 
Indians  of  Hudson's  Bay  ended  in  the  discovery  of  only  one  hunter 
who  had  killed  a  pregnant  bear. 


BEAU. 


The  value  attached  to  the  skin  of  the  Black  Bear — a  value  very 
much  decreased,  for  the  skin  that  once  fetched  from  20  to  40  guineas 
is  now  hardly  worth  more  than  from  20  to  60  shillings — and  the  high 
esteem  in  which  the  Indians  held  their  flesh,  caused  great  havoc 
among  them.  The  importation  into  England  in  1783  amounted  to 
10,500  skins,  and  ascended  gradually  to  25,000  in  1803,  since  which 
time  there  appears  to  have  been  a  considerable  decline,  as  in  a  table 
of  exports  and  imports  of  skins  in  Great  Britain,  published  in  the 
Catalogue  of  the  Great  Exhibition  (vol.  ii.,  p.  529),  the  number  of 
bear-skins  is  9500;  of  these  8000  are  again  exported,  so  that  the 
consumption  in  Great  Britain  is  only  1500  annually.  It  is  nevertheless 
used  for  military  purposes  in  tliis  country,  as  for  caps,  pistol-holsters, 
rugs,  &c.    It  is  hence  called  often  the  Army  Bear. 

The  Black  Bear  is  regarded  with  much  superstition  by  the  Indians. 
The  following  account  is  given  by  Mr.  A.  Henry  : — "  In  the  course  of 
the  month  of  J anuary  I  happened  to  observe  that  the  trunk  of  a  very 
large  pine-tree  was  much  torn  by  the  claws  of  a  bear,  made  both  in 
going  up  and  down.  On  further  examination  I  saw  that  there  was  a 
large  opening  in  the  upper  part,  near  which  the  smaller  branches  were 
broken.  From  these  marks,  and  from  the  additional  circumstance 
that  there  were  no  tracks  in  the  snow,  there  was  reason  to  believe  that 
a  bear  lay  concealed  in  the  tree.  On  returning  to  the  lodge  I  commu- 
nicated my  discovery ;  and  it  was  agreed  that  all  the  family  should 
go  together  in  the  morning  to  assist  in  cutting  down  the  tree,  the 
girth  of  which  was  not  less  than  three  fathoms.  The  women  at  first 
opposed  the  undertaking,  because  our  axes  being  only  of  a  pound  and 
a  half  weight  were  not  well  adapted  to  so  heavy  a  labour ;  but  the 
hope  of  finding  a  large  bear,  and  obtaining  from  its  fat  a  great  quantity 
of  oil,  an  article  at  the  time  much  wanted,  at  length,  prevailed. 
Accordingly  in  the  morning  we  surrounded  the  tree,  both  men  and 
women,  as  many  at  a  time  as  could  conveniently  work  at  it ;  and  there 
we  toiled  like  beavers  till  the  sun  went  down.  This  day's  work  carried 
us  about  half-way  through  the  trunk,  and  the  next  morning  we  renewed 
the  attack,  continuing  it  till  about  two  o'clock  in  the  afternoon,  when 
the  tree  fell  to  the  ground.  For  a  few  minutes  everything  remained 
quiet,  and  I  feared  that  all  our  expectations  would  be  disappointed  ; 
but  as  I  advanced  to  the  opening  there  came  out,  to  the  great  satis- 
faction of  all  our  party,  a  bear  of  extraordinary  size,  which  I  shot. 
The  bear  being  dead  all  my  assistants  approached,  and  all,  but  parti- 
cularly my  old  mother  (as  I  was  wont  to  call  her),  took  the  head  in 
their  hands,  stroking  and  kissing  it  several  times  ;  begging  a  thousand 
pardons  for  taking  away  her  life ;  calling  her  their  relation  and  grand- 
mother ;  and  requesting  her  not  to  lay  the  fault  upon  them,  since  it 
was  truly  an  Englishman  that  had  put  her  to  death.  This  ceremony 
was  not-  of  long  duration,  and  if  it  was  I  that  killed  their  grandmother 
they  were  not  themselves  behindhand  in  what  remained  to  be  per- 
formed. The  skin  being  taken  off,  we  found  the  fat  in  several  places 
six  inches  deep.  This  being  divided  into  two  parts  loaded  two  per- 
sons, and  the  flesh-parts  were  as  much  as  four  persons  could  carry. 
In  all,  the  carcass  must  have  exceeded  five  hundred-weight.  As  soon 
as  we  reached  tho  lodge  the  bear's  head  was  adorned  with  all  the 
trinkets  in  the  possession  of  the  family,  such  as  silver  arm-bands,  and 
wrist-bands,  and  belts  of  wampum,  and  then  laid  upon  a  scaffold  set 
up  for  its  reception  within  the  lodge.  Near  the  nose  was  placed  a 
large  quantity  of  tobacco.  The  next  morning  no  sooner  appeared 
than  preparations  were  made  for  a  feast  to  the  manes.  The  lodge 
was  cleaned  and  swept,  and  the  head  of  the  bear  lifted  up,  and  a  new 
Stroud  blanket  which  had  never  been  used  before  spread  under  it. 
The  pipes  were  now  lit,  and  Wawatam  blew  tobacco-smoke  into  the 
nostrils  of  the  bear,  telling  me  to  do  the  same,  and  thus  appease  the 
anger  of  the  bear  on  account  of  my  having  killed  her.  I  endeavoured 
to  persuade  my  benefactor  and  friendly  adviser  that  she  no  longer  had 
any  life,  and  assured  him  that  I  was  under  no  apprehension  from  her 
displeasure;  but  the  first  proposition  obtained  no  credit,  and  the 
second  gave  but  little  satisfaction.  At  length  the  feast  being  ready, 
Wawatam  made  a  speech  resembling  in  many  respects  his  address  to 
the  manes  of  his  relations  and  departed  companions  ;  but  having  this 
peculiarity,  that  he  here  deplored  the  necessity  under  which  men 
laboured  thus  to  destroy  their  friends.  He  represented  however  that 
the  misfortune  was  unavoidable,  since  without  doing  so  they  could 
by  no  means  subsist.  The  speech  ended,  we  all  ate  heartily  of  the 
bear's  flesh ;  and  even  the  head  itself,  after  remaining  three  days  on 
the  scaffold,  was  put  into  the  kettle." 

The  Cinnamon  Bear  is  a  variety  of  this  species.  There  is  a  specimen 
in  the  Zoological  Gardens,  Regent's  Park,  which  was  presented  in  1829, 
so  that  he  is  now  at  least  24  years  old.  His  mate  died  in  1849.  The 
Yellow  Bear  of  Carolina,  and  the  Ours  Gulaire  {Ursus  gularis  of 
Geoffroy),  with  a  white  throat,  are  also  varieties. 

U.  ornatus  (F.  Cuvier),  the  Spectacled  Bear,  inhabits  the  Cordilleras 
of  the  Andes  in  Chile.  Its  fur  is  smooth,  shining,  and  black,  with  the 
following  exceptions  : — Its  short  muzzle  is  of  a  dirty  yellow  or  buff 
colour,  and  there  are  two  semicircular  marks  of  the  same  hue,  remind- 
ing the  observer  of  a  pair  of  spectacles,  above  the  eyes ;  the  under 
parts  of  the  throat  and  neck  and  the  upper  part  of  the  breast  are 
whitish. 

U.  fcrox  (Danis  ferox,  Gray),  the  Grizzle  Bear  of  Umfreville, 
Grisly  Bear  of  Mackenzie,  Grizzly  Bear  of  Warden,  Ursus  cinereus 
of  Desinarert,  Ursus  horrililis  of  Say,  Meesheh  Musquaw  or  Meechee 


Musquaw  of  the  Cree  Indians,  and  Ursus  ferox  (Lewis  and  Clarke, 
who  first  accurately  described  the  animal,  calling  it  often  the  White 
Bear),  is  nearly  double  the  size  of  the  Black  Bear.    Cuvier  however, 


Spectacled  Bear  {Ursus  ornatus). 

in  spite  of  its  size,  regarded  it  as  a  variety  of  U.  Arclos.  Lewis  and 
Clarke  give  the  measurement  of  one  as  9  feet  from  the  nose  to  the 
tail,  and  state  that  they  had  seen  one  of  larger  dimensions.  Eight 
hundred  pounds  is  reported  to  be  the  weight  to  which  it  attains. 
The  length  of  the  fore  foot  in  one  of  those  measured  by  the 
travellers  above  quoted  is  given  as  exceeding  9  inches,  that  of  the 


Grisly  Bear  (Ursus  ferox). 


hind  foot  at  llf  without  the  talons,  and  the  breadth  7  inches.  The 
claws  of  the  fore  feet,  which  are  a  good  deal  longer  and  less  curved 
than  those  of  the  hind  feet,  measured  in  another  individual  more  than 
6  inches.  This  part  of  its  organisation  is  well  adapted  for  digging, 
but  not  for  climbing,  and  the  adult  Grisly  Bear  is  said  not  to  ascend 
trees.  The  muzzle  is  lengthened,  narrowed,  and  flattened,  and  the 
canine  teeth  are  highly  developed,  exhibiting  a  great  increase  of  size 
and  power.  The  tail  is  very  small,  and  so  entirely  lost  in  the  hair 
which  covers  the  buttocks,  that  it  is  a  standing  joke  among  the 
Indian  hunters,  as  Sir  John  Richardson  observes,  when  they  have 
killed  a  Grisly  Bear,  to  desire  any  one  unacquainted  with  the  animal 
to  take  hold  of  its  tail.  The  fur,  or  rather  hair  is  abundant,  long,  and 
varying  through  most  of  the  intermediate  gradations  between  grey 
and  blackish  brown,  which  last  is  prevalent  and  more  or  less  grizzled. 
On  the  muzzle  it  is  pale  and  short,  on  the  legs  it  is  darker  and  coarser. 
The  eyes  are  small  and  rather  sunk  in  the  head. 

Unwieldy  as  this  animal  appears,  it  is  capable  of  great  rapidity  of 
motion,  and  its  strength  is  overpowering.  The  bison  contends  in  vain 
with  the  Grisly  Bear.  The  conqueror  drags  the  enormous  carcass 
(weighing  about  1000  lbs.)  to  a  chosen  place,  digs  a  pit  for  its  recep- 
tion, and  repairs  to  it  till  the  exhausted  store  compels  him  to  renew 
the  chase.  And  yet  he  will  be  satisfied  with  fruits  and  roots ;  and  on 
his  diet  depends  the  aggravated  or  mitigated  ferocity  of  his  disposi- 
tion.  This  animal  is  very  tenacious  of  life.  The  long  claw»  are  sti  ung 
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into  necklaces,  and  highly  prized  by  the  Indians  as  trophies  of  their 
prowess. 

The  following  account  of  the  habits  of  the  Grisly  Bear  is  given  by 
Sir  John  Richardson  : — "  A  party  of  voyagers  who  had  been  employed 
all  day  in  tracking  a  canoe  up  the  Saskatchewan  had  seated  themselves 
in  the  twilight  by  a  fire,  and  were  busy  in  preparing  their  supper, 
when  a  large  grisly  bear  sprang  over  the  canoe  that  was  tilted  behind 
them,  and  seizing  one  of  the  party  by  the  shoulder  carried  him  off. 
The  rest  fled  in  terror,  with  the  exception  of  a  metif  named  Bourasso, 
who,  grasping  his  gun,  followed  the  bear  as  it  was  retreating  leisurely 
with  its  prey.  He  called  to  his  unfortunate  comrade  that  he  was 
afraid  of  hitting  him  if  he  fired  at  the  bear,  but  the  latter  entreated 
him  to  fire  immediately,  without  hesitation,  as  the  bear  was  squeezing 
him  to  death.  On  this  he  took  a  deliberate  aim,  and  discharged  his 
piece  into  the  body  of  the  bear,  who  instantly  dropped  its  prey  to 
pursue  Bourasso.  He  escaped  with  difficulty,  and  the  bear  ultimately 
retreated  to  a  thicket,  where  it  was  supposed  to  have  died  ;  but  the 
curiosity  of  the  party  not  being  a  match  for  their  fears  the  fact  of  its 
decease  was  not  ascertained.  The  man  who  was  rescued  had  his  arm 
fractured,  and  was  otherwise  severely  bitten,  but  finally  recovered.  I 
have  seen  Bourasso,  and  can  add  that  the  account  which  he  gives  is 
fully  credited  by  the  traders  resident  in  that  part  of  the  country, 
who  are  best  qualified  to  judge  of  its  truth  from  their  knowledge  of 
the  parties.  I  have  been  told  that  there  is  a  man  now  living  in  the 
neighbourhood  of  Edmonton-house  who  was  attacked  by  a  grisly  bear, 
which  sprang  out  of  a  thicket,  and  with  one  stroke  of  its  paw  com- 
pletely scalped  him,  laying  bare  the  skull,  and  bringing  the  skin  of 
the  forehead  down  over  the  eyes.  Assistance  coming  up,  the  bear 
made  off  without  doing  him  further  injury,  but  the  scalp  not  being 
replaced  the  poor  man  has  lost  his  sight,  although  he  thinks  his  eyes 
are  uninjured.  Mr.  Drummond,  in  his  excursions  over  the  Rocky 
Mountains,  had  frequent  opportunities  of  observing  the  manners  of 
the  grisly  bears,  and  it  often  happened  that  in  turning  the  point  of  a 
rock  or  sharp  angle  of  a  valley  he  came  suddenly  upon  one  or  more  of 
them.  On  such  occasions  they  reared  on  their  hind  legs,  and  made  a 
loud  noise  like  a  person  breathing  quick,  but  much  harsher.  He  kept 
his  ground,  without  attempting  to  molest  them ;  and  they  on  their 
part,  after  attentively  regarding  him  for  some  time,  generally  wheeled 
round  and  galloped  off ;  though,  from  their  known  disposition,  there 
is  little  doubt  but  he  would  have  been  torn  in  pieces  had  he  lost  his 
presence  of  mind  and  attempted  to  fly.  When  he  discovered  them 
from  a  distance  he  generally  frightened  them  away  by  beating  on  a 
large  tin-box  in  which  he  carried  his  specimens  of  plants.  He  never 
saw  more  than  four  together,  and  two  of  these  he  supposes  to  have 
been  cubs  ;  he  more  often  met  them  singly,  or  in  pairs.  He  was  only 
once  attacked,  and  then  by  a  female,  for  the  purpose  of  allowing  her 
cubs  to  escape.  His  gun  on  this  occasion  missed  fire,  but  he  kept 
her  at  bay  with  the  stock  of  it  until  some  gentlemen  of  the  Hudson's 
Bay  Company,  with  whom  he  was  travelling  at  the  time,  came  up  and 
drove  her  off.  In  the  latter  end  of  June,  1826,  he  observed  a  male 
caressing  a  female,  and  soon  afterwards  they  both  came  towards  him, 
but  whether  accidentally  or  for  the  purpose  of  attacking  him  he  was 
uncertain.  He  ascended  a  tree,  and  as  the  female  drew  near  fired  at 
and  mortally  wounded  her.  She  uttered  a  few  loud  screams,  which 
threw  the  male  into  a  furious  rage,  and  he  reared  up  against  the  trunk 
of  the  tree  in  which  Mr.  Drammond  was  seated,  but  never  attempted 
to  ascend  it.  The  female  in  the  meanwhile  retiring  to  a  short  distance, 
lay  down,  and  as  the  male  was  proceeding  to  join  her  Mr.  Drummond 
shot  him  also.  From  the  size  of  their  teeth  and  claws  he  judged 
them  to  be  about  four  years  old.  The  cubs  of  a  grisly  bear  can  climb 
trees,  but  when  the  animal  is  fully  grown  it  is  unable  to  do  so,  as  the 
Indians  report,  from  the  form  of  its  claws." 

The  Rocky  Mountains,  and  the  plains  to  the  eastward  of  them, 
particularly,  according  to  Mr.  Drummond,  the  districts  which  are 
interspersed  with  open  prairies  and  grassy  hills,  are  the  chief  haunts 
of  the  Grisly  Bears.  To  the  north  they  have  been  observed  as  far  as 
61°  of  latitude,  and  it  is  supposed  that  they  are  to  be  found  still 
farther.  To  the  south  it  i3  said  that  they  extend  as  far  as  Mexico. 
There  are  three  young  specimens  of  this  animal  at  present  (1853)  in 
the  Gardens  of  the  Zoological  Society,  Regent's  Park. 

Asiatic  Bears. 

Ursus  collaris  (F.  Cuvier),  the  Siberian  Bear,  approaches  closely  to 
the  Brown  Bear  (Ursus  Arctos),  and  is  at  best  a  doubtful  species. 
The  hair  in  quality  and  colour  is  much  the  same  with  that  of  the 
Brown  Bear,  with  the  distinction  of  a  large  white  collar  which  passes 
over  the  upper  part  of  the  back  and  the  shoulders,  and  is  completed 
upon  the  breast. 

U.  Thibctanus  (Ildarctos  Tibctanus),  the  Tibet  Bear. — M.  Duvaucel 
discovered  this  species  in  the  mountains  of  Sylhet,  and  Dr.  Wallich 
found  it  in  those  of  Nepaul.  The  Tibet  Bear  has  the  neck  remarkably 
thick,  and  the  head  flattened,  the  forehead  and  muzzle  forming  almost 
a  straight  line.  The  ears  are  of  a  large  size.  Its  clumsy  limbs  support 
a  compact  body,  and  the  claws  are  comparatively  weak.  Its  general 
colour  is  black  ;  but  the  lower  lip  is  white,  and  there  is  a  large  mark 
of  the  same  colour,  somewhat  in  the  form  of  the  letter  Y,  supposing 
the  stem  of  the  letter  to  be  placed  in  the  middle  of  the  breast,  and 
the  forks  to  pass  up  in  front  of  the  shoulders.    In  bulk  it  is  about 
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intermediate  between  the  Sloth  Bear  (Prochilus  labiatus)  and  the 
Malayan  Bear  (Ursus  Malay  anus).  Mr.  Bennett,  in  his  'Tower 
Menagerie,'  gives  a  figure  and  description  of  one  which  was  brought 


Siberian  Bear  (Ursus  collaris). 


from  Sumatra,  and  could  not  be  prevailed  on  to  touch  flesh  either  raw 
or  cooked,  bread  and  fruits  forming  his  only  food.  In  his  disposition 
he  was  moderately  tame,  and  particularly  fond  of  play. 

U.  Isabcllinus,  Isabella-coloured  Bear. — Dr.  Horsfield  first  described 
this  species  from  a  skin  forwarded  from  the  mountains  of  Nepaul. 
The  skull  had  been  removed,  but  the  front  teeth  in  both  jaws  and  the 
claws  remained. 


Tibet  Bear  {Ursus  Tliibetanus). 


"  Our  animal,"  says  Dr.  Horsfield,  "is  of  a  habit  decidedly  different 
from  that  of  several  species  of  Ursus  from  the  same  part  of  the  world, 
which  have  been  recently  added  to  the  systematic  catalogues,  namely, 
the  Ursus  Thibetanus,  the  Ursus  labiatus,  and  the  Ursus  Malayanu-s. 
All  these  have  a  jet-black  fur,  a  semilunar  mark  of  a  white  colour  on 
the  breast,  and  other  peculiarities  affording  types  of  sub-genera,  among 
which  Prochilus  and  Ildarctos  have  been  defined.  Our  animal,  on  the 
contrary,  appears  to  resemble  the  European  bears  in  its  structure,  as 
far  at  least  as  can  be  determined  from  the  parts  which  have  been 
preserved  in  the  specimen.  Among  these,  the  claws  afford  the  best 
means  of  comparison ;  they  are  small,  obtuse,  and  straight,  while 
those  of  the  Asiatic  bears  above  mentioned  are  large,  strongly  curved, 
acute,  and  fitted  for  climbing."  A  living  specimen  of  this  species  is 
now  to  be  seen  in  the  Zoological  Gardens,  Regent's  Park.  It  is  a 
native  of  the  whole  Himalayan  range,  and  is  so  light-coloured  as  to  have 
led  to  the  supposition  that  it  was  another  form  of  the  White  Bear. 

£r/\s!(s  Si/riacus,  the  Syrian  Bear. — The  she-bears  which  came  out 
of  the  wood,  "and  tare  forty  and  two"  of  the  mockers  of  Elisha 
(2  Kings  ii.  23,  ct  scq.),  are  probably  the  first  bears  on  record.  These 
bears  of  Syria  may  be  occasionally  traced  in  subsequent  histoiy. 
Thus  Matthew  Paris,  in  his  'England,'  relates  how  Godfrey  (Dux 
Godefridus),  as  he  was  riding  for  recreation  in  a  neighbouring  wood 
during  the  siege  of  Antioch  (Antiochiam  Minorcvi),  saw  a  poor 
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stranger,  who  was  loaded  with  a  bundle  of  dry  wood,  flying  from  an 
enraged  bear,  whereupon  Godfrey  gallantly  went  to  the  rescue,  and 
the  bear  turning  upon  him  he  was  unhorsed,  the  horse  being  wounded 
by  the  bear,  and  fought  on  foot,  when,  after  a  severe  struggle,  in 
which  he  received  a  most  dangerous  wound  ("  vulnus  fere  letiferum"), 
he  buried  his  sword  up  to  the  hilt  in  his  savage  adversary,  and  killed 
him.  The  historian,  in  continuation,  relates  the  great  joy  of  the 
army  at  Godfrey's  recovery.  ('Hist,  of  England,'  torn.  ii.  p.  34,  folio, 
London,  1640.) 


Syrian  Bear  [Vrsus  Syriacus). 


The  Syrian  Bear  frequently  preys  on  animals,  but  for  the  most  part 
feeds  on  vegetables.  The  fields  of  Cicer  arictinus  (a  kind  of  chick-pea), 
and  other  crops  near  the  snowy  region,  are  often  laid  waste  by  it. 

The  skin  is  sometimes  fulvous  brown,  and,  as  has  been  stated, 
sometimes  fulvous  white,  varied  with  fulvous  spots.  These  changes 
are  supposed  to  haw  been  occasioned  by  the  abrasion  of  the  long  hair, 
whereby  the  woolly  fur  beneath  and  that  of  the  head  become  exposed. 
Two  very  fine  specimens  of  this  species,  a  male  and  female,  are  living 
in  the  Zoological  Gardens,  Regent's  Park. 

U.  labiatus  (Melursus  Lybius,  Meyer),  Labiated  Bear  or  Sloth  Bear. 
This  uncouth  animal,  on  its  arrival  in  Europe  about  sixty  years  ago, 


Sloth  Bear  (Ursus  labiatus). 


was  taken  for  a  Sloth  and  obtained  the  name  of  Bradypus  penfadactylus 
and  Ursinus,  Five-Fingered  Sloth,  Sloth  Bear,  or  Ursine  Sloth.  By 
the  two  last  names  it  was  formerly  shown  in  menageries ;  and 
Bewick  gave  an  excellent  portrait  of  it  in  his  'Quadrupeds,'  as  "an 
animal  which  has  hitherto  escaped  the  attention  of  naturalists." 
Meyer  called  it  a  Melursus  ;  and  Fischer  a  Chondrorhynclms.  It  is 
the  Bradypus  ursinus  of  Shaw  (though  it  bears  no  relation  to  the  true 
sloths  either  in  structure  or  habits) ;  the  Ursus  labiatus  of  De 
Blainville ;  and  the  Ursus  longirostris  of  Tiedemann  ;  the  Ours 
Paresseux  and  Ours  Jongleur  of  the  French.  The  short  limbs,  the 
depressed  air  of  the  head,  surmounted  by  the  hillock  of  a  back,  and 


the  whole  contour  of  the  apparently  unwieldy  mass,  give  the  idea  of 
deformity,  and  make  it  a  favourite  with  the  Indian  mountebanks  or 
jugglers,  who  rely  much  on  the  attraction  of  its  ugliness. 

The  cartilage  of  the  nose  is  capable  of  extension,  and  the  lips  of 
considerable  protrusion,  as  may  be  seen  if  the  spectator  hold  a  morsel 
of  fruit  or  biscuit  at  a  proper  distance  for  exciting  the  animal  to  exert 
this  faculty.  The  muzzle  is  elongated,  and,  with  the  ends  of  the 
feet,  is  whitish  or  yellowish.  The  forehead  rises  almost  abruptly 
from  the  muzzle.  The  fur,  with  the  exceptions  above  noticed  and 
that  next  mentioned,  is  deep  black,  with  here  and  there  some  brown 
spots,  and  is  rather  long,  particularly  round  the  head  in  old  indi- 
viduals. Upon  the  under  side  of  the  neck  and  breast  is  a  white  mark 
resembling  the  letters  V  or  Y.  In  bulk  it  is  about  the  size  of  the 
Brown  Bear. 

The  food  of  this  species  in  a  state  of  nature  is  said  to  consist  of 
fruits,  honey,  and  the  white  ants,  which  are  so  destructive.  It 
inhabits  the  mountainous  parts  of  India,  where  its  retreat  is  stated 
to  be  in  some  cavern.  Major  (now  Colonel)  Sykes  noticed  it  in 
Dukhun  (Deccan). 

In  captivity  it  appears  to  be  mild,  but  melancholy.  A  pair  were 
kept  for  some  time  in  the  garden  of  the  Zoological  Society.  They 
lived  very  sociably,  and  often  lay  huddled  together,  uttering  a  kind 
of  rattling  but  low  whine,  or  purring,  which  was  continuous  and 
monotonous,  but  not  entirely  unmusical :  indeed,  by  more  than  one 
who  heard  it,  it  was  termed  their  song.  The  paw  was  generally  at 
the  mouth  when  they  made  this  noise.  A  living  specimen  is  still  to 
be  seen  in  the  Zoological  Gardens. 

U.  Malayanus,  Raffles  (Ilelarctos  Malayanus,  Horsfield),  the 
Malayan  Bear,  the  Bruang  of  the  Malays,  is  jet-black,  with  the 
muzzle  of  a  yellowish  tint,  and  has  a  semilunar  white  mark  upon 
the  breast.  Dr.  Horsfield  observes,  that  the  largest  prepared 
specimen  which  he  had  examined  measured  4  feet  6  inches  along  the 
back. 


Malayan  Sun-Bear  (tViw« — llrlantus— Malayanus). 


The  sagacity  of  the  Malayan  Bear  is  said  to  be  great,  and  its  liking 
for  delicacies  extreme.  The  honey  of  the  indigenous  bees  of  its 
native  forests  is  supposed  to  be  a  favourite,  food ;  and  certainly  the 
extreme  length  of  the  tongue  is  well  adapted  for  feeding  on  it. 
Vegetables  form  the  chief  diet  of  this  Lear,  and  it  is  said  to  be 
attracted  to  the  vicinity  of  man  by  its  fondness  for  the  young  shoots 
of  the  cocoa-nut  trees,  to  which  it  is  very  injurious ;  indeed  Sir 
Stamford  Raffles  found  those  of  the  deserted  villages  in  the  Passumah 
district  of  Sumatra  destroyed  by  it.  It  has  not  unfrequently  been 
taken  and  domesticated. 

In  confinement  it  is  mild  and  sagacious.  Sir  Stamford  Raffles  thus 
describes  the  manners  of  one  which  appears  to  have  been  deservedly 
a  great  favourite  : — 

"When  taken  young,"  he  says,  "they  become  very  tame.  One  lived 
for  two  years  in  my  possession.  He  was  brought  up  in  the  nursery 
with  the  children  ;  and,  when  admitted  to  my  table,  as  was  frequently 
the  case,  gave  a  proof  of  his  taste  by  refusing  to  eat  any  fruit  but 
mangosteens,  or  to  drink  any  wine  but  champagne.  The  only  time  I 
ever  knew  him  to  be  out  of  humour  was  on  an  occasion  when  no 
champagne  was  forthcoming.  It  was  naturally  of  an  affectionate 
disposition,  and  it  was  never  found  necessary  to  chain  or  chastise  him. 
It  was  usual  for  this  bear,  the  cat,  the  dog,  and  a  small  blue  mountain 
bird  or  lory  of  New  Holland,  to  mess  together,  and  eat  out  of  the 
same  dish.  His  favourite  playfellow  was  the  dog,  whose  teasing  and 
worrying  was  always  borne  and  returned  with  the  utmost  good 
humour  and  playfulness.  As  he  grew  up  he  became  a  very  powerful 
animal,  and  in  his  rambles  in  the  garden  he  would  lay  hold  of  the 
largest  plantains,  the  stems  of  which  he  could  scarcely  embrace,  and 
tear  them  up  by  the  roots." 
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There  are  several  specimens  in  the  gardens  of  the  Zoological  Society, 
Regent's  Park. 

U.  Euryspilus  {Helarctos  Euryspilus  of  Horsfield),  the  Bornean  Bear 
differs  from  the  Malayan  Bear  principally  in  having  a  large  orange- 
coloured  patch,  deeply  notched  at  its  upper  part,  upon  the  chest.  °In 


Bornean  Bear  {Vrsus — Helarctos — Euryspilus). 


Bize  it  is  supposed  to  be  rather  less  than  the  last.  The  individual 
which  was  exhibited  in  the  Tower  of  London,  and  from  which  Dr. 
Horsfield  wrote  his  description,  measured  along  the  back  from  muzzle 
to  tail  3  feet  9  inches.  It  was  obtained  in  Borneo  when  very  young, 
and  during  the  voyage  was  the  constant  associate  of  a  monkey  and 
other  animals.  In  confinement  its  manners  greatly  resembled  those 
of  the  Malayan  Bear.  Its  habits  in  a  state  of  nature  do  not  appear  to 
be  known,  but  are  most  probably  similar  to  those  of  the  Malayan 
species.  Dr.  Horsfield,  speaking  of  its  habits  in  captivity,  says— 
"The  Helarctos  readily  distinguishes  the  keeper,  and  evinces  an 
attachment  to  him.  On  his  approach  it  employs  all  its  efforts  to 
obtain  food,  seconding  them  by  emitting  a  coarse  but  not  unpleasant 
whining  sound.  This  it  continues  while  it  consumes  its  food,  alter- 
nately with  a  low  grunting  noise ;  but  if  teased  at  this  time,  it 
suddenly  raises  its  voice  and  emits  at  intervals  harsh  and  grating 
sounds.  Our  animal  is  excessively  voracious,  and  appears  to  be 
disposed  to  eat  almost  without  cessation.  When  in  a  good  humour, 
it  often  amuses  the  spectators  in  a  different  manner.  Calmly  seated 
in  its  apartment,  it  expands  the  jaws,  and  protrudes  its  long  and 
slender  tongue  as  above  described.  It  displays  on  many  occasions  not 
only  much  gentleness  of  disposition,  but  likewise  a  considerable 
degree  of  sagacity.  It  appears  conscious  of  the  kind  treatment  it 
receives  from  its  keeper.  On  seeing  him  it  often  places  itself  in  a 
variety  of  attitudes  to  court  his  attention  and  caresses,  extending  its 
nose  and  anterior  feet,  or  suddenly  turning  round  exposing  the  back, 
and  waiting  for  several  minutes  in  this  attitude  with  the  head  placed 
on  the  ground.  It  delights  in  being  patted  and  rubbed,  and  even 
allows  strangers  to  do  so;  but  it  violently  resents  abuse  and  ill 
treatment,  and  having  been  irritated,  refuses  to  be  courted  while  the 
offending  person  remains  in  sight." 

The  individual  whose  manners  are  here  described  fell  a  victim  to 
its  voracity.  During  the  hot  .weather  of  the  summer  of  1828  it  over- 
gorged  itself  one  morning,  and  died  within  ten  minutes  after  the 
meal.    Its  skin  is  preserved  in  the  Museum  of  the  Zoological  Society. 

African  Bears. 

The  existence  of  bears  in  Africa  has  been  more  than  doubted. 
Even  Cuvier,  who  saw  the  weak  points  of  the  negative  evidence  on 
this  subject,  says,  "the  existence  of  bears  in  Africa  is  not  so 
indisputable." 

Pliny  (viii.  3G)  observes,  that  it  was  recorded  in  the  Annals  that 
Domitius  iEnobarbus,  the  curule  ^Edile,  in  the  consulship  of  M.  Piso 
and  M.  Messala  (b.c.  62)  exhibited  a  hundred  Numidiau  Bears,  and  as 
many  ^Ethiopian  hunters  in  the  circus,  and  adds  his  wonder  that  the 
bears  should  have  been  called  Numidian,  as  it  was  evident  that  no 
bears  were  produced  in  Africa.  In  the  57th  chapter  of  the  same 
book  he  makes  the  broad  assertion  that  in  Africa  there  are  neither 
boars,  nor  stags,  nor  goats,  nor  bears. 

"Prosper  Alpinus,"  says  Cuvier,  "attributes  bears  to  Egypt,  but 


which  were  assuredly  no  bears  at  all,  for  he  states  that  they  are  of 
the  size  of  a  sheep,  and  of  a  white  colour.  Never  did  one  of  the 
naturalists  of  our  expedition  see  there  any  true  bears."  Bruce  says 
positively,  that  there  is  no  bear  in  any  part  of  Africa. 

The  inclination  of  Cuvier's  mind,  seems  to  have  been  against  the 
existence  of  bears  in  Africa  ;  and  yet  the  record  of  the  annalist  quoted 
by  Pliny,  and  the  numerous  passages  concerning  Lybian  Bears  in 
Herodotus,  Virgil,  Juvenal,  Martial,  and  others,  make  a  strong  case 
for  their  existence. 

It  was  reserved  for  Ehrenberg  to  solve  these  doubts  in  great 
measure.  Writing  on  this  subject,  he  says—"  Moreover,  we  ourselves 
have  seen  in  the  mountains  of  Abyssinia,  and  therefore  in  Africa 

itself,  an  animal  most  like  to  a  bear  (nay,  why  had  I  not  said  a 

bear  ?)  and  hunted  it  repeatedly,  but  in  vain.  It  is  called  by  the 
natives  Karrai."  He  then  goes  on  to  state,  that  he  can  give  to  those 
who  are  interested  in  the  geographical  distribution  of  the  bear,  true 
tidings  of  a  blackish  plantigrade  wild  beast  most  like  unto  a  bear,  in 
the  mountains  of  Abyssinia,  though  neither  Bruce  nor  Salt  make 
mention  of  it ;  and  that,  according  to  the  description  of  the  inhabi- 
tants, the  mountains  of  Arabia  Felix  are  inhabited  by  a  similar  or 
the  same  blackish  bear,  said  to  be  remarkable  for  its  lengthened 
muzzle.  He  adds,  "Forskal  moreover  has  brought  tidings  of  an 
indigenous  Arabian  bear." 

Marine  Bear. 

U.  maritimus,  Linn.  (Thalarctos  maritimus,  Gray),'  the  Polar  Bear, 
or  Ice  Bear. — Martens  was  one  of  the  first  who  distinguished  this 


Tolar  Bear  {Ursus — Thalarctos — maritimus). 


species  from  actual  observation.  The  Brown  Bear,  as  has  been  stated, 
appears  to  have  been  the  only  species  known  to  Linnaeus.  It  is  not 
indeed  till  his  10th  edition  that  he  shows  any  suspicion  that  the  Polar 
Bear  was  distinct ;  and  in  his  last  he  only  ventures  to  say,  in  a  notice 
appended  to  the  description  of  Ursus  Arctos,  "  Ursus  maritimus 
albus  major  arcticus.  Martens.  Spitzb.  73.  t.  o.  f.  c.  forte  distincta 
species  est,  nobis  non  visa,  capite  longiore,  collo  angustiore." 

The  habits,  and  many  parts  of  its  organisation  adapted  to  those 
habits,  of  the  Polar  or  Sea  Bear,  l'Ours  Polaire  of  the  French,  Ursus 
maritimus  of  Erxleben,  Ursus  marinus  of  Pallas,  Ursus  albus  of  Brisson, 
Thalarctos  maritimus  of  Gray,  according  to  the  testimony  of  all 
zoologists,  have  confirmed  the  accuracy  of  Martens. 

An  inhabitant  of  the  dreary  regions  which  surround  the  North 
Pole  with  eternal  frost,  and  of  those  coasts  which  are  rarely  free 
from  ice,  the  Polar  Bear  is  almost  entirely  carnivorous,  in  a  state  of 
nature.  Animals  of  the  land  and  of  the  sea,  birds  and  their  eggs, 
the  dead  and  the  living,  are  alike  devoured.  An  admirable  swimmer 
and  diver,  and  of  great  strength,  he  chases  the  seal  with  success,  and 
is  said  to  attack  the  walrus  itself.  Cartwright  relates  an  anecdote  in 
proof  of  his  agility  in  the  water.  He  saw  a  Polar  Bear  dive  after  a 
salmon,  and  the  bear  dived  with  success,  for  he  killed  his  fish.  Captain 
Lyon  gives  the  following  account  of  its  hunting  the  seal : — "  The  bear 
on  seeing  his  intended  prey,  gets  quietly  into  the  water,  and  swims 
until  to  leeward  of  him,  from  whence,  by  frequent  short  dives  he 
silently  makes  his  approaches,  and  so  arranges  his  distance,  that  at 
the  last  dive  he  comes  to  the  spot  where  the  seal  is  lying.  If  the  poor 
animal  attempts  to  escape  by  rolling  into  the  water,  he  falls  into  the 
bear's  clutches ;  if  on  the  contrary  he  lies  still,  his  destroyer  makes  a 
powerful  spring,  kills  him  on  the  ice,  and  devours  him  at  leisure." 
The  same  author  informs  us  that  this  bear  not  only  swims  with 
rapidity,  but  is  capable  of  making  long  springs  in  the  water.  Sabine 
states  that  he  saw  one  about  midway  between  the  north  and  south 
shores  of  Barrow's  Straits,  which  are  40  miles  apart,  though  there  was 
no  ice  in  sight  to  which  he  could  resort  for  rest. 

The  floating  carcasses  of  whales  and  other  marine  animals  form  a 
considerable  part  of  its  food,  and  the  smell  of  the  burning  kreng  often 
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brings  it  to  the  whale  ships.  Sir  John  Richardson  says,  that  it  does 
not  disdain,  in  the  absence  of  other  food,  to  seek  the  shore  in  quest 
of  berries  and  roots.  The  Polar  Bear  move3  faster  on  firm  ground 
than  might  be  supposed  from  his  appearance.  Captain  Lyon  describes 
its  pace  when  at  full  speed,  as  "  a  kind  of  shuffle,  as  quick  as  the 
sharp  gallop  of  a  horse." 

This  species  is  of  a  more  lengthened  form  than  that  of  the  others, 
the  head  is  very  much  elongated  and  flattened,  the  ears  and  mouth 
comparatively  small,  the  neck  very  long  and  thick,  and  the  sole  of  the 
foot  very  large.  The  fur  is  silvery-white  tinged  with  yellow,  close 
short  and  even  on  the  head,  neck,  and  upper  part  of  the  back  ;  long 
fine  and  inclined  to  be  woolly  on  the  hinder  parts,  legs,  and  belly. 
The  sole  of  the  foot  exhibits  a  beautiful  instance  of  adaptation  of 
means  to  an  end,  for  it  is  almost  entirely  covered  with  long  hair, 
affording  the  animal  a  firm  footing  on  the  ice.  The  claws  are  black, 
not  much  curved,  thick  and  short.  Captain  Lyon's  crew  found  none 
of  the  terrible  effects  (skin  peeling  off,  &c,  &c.)  from  eating  the  flesh, 
ascribed  to  it  by  some  of  the  earlier  voyagers. 

The  accounts  given  of  the  size,  strength,  and  ferocity  of  this  animal 
by  the  early  navigators  are  appalling ;  but  the  accuracy  of  modern 
investigation  has  dissipated  a  good  deal  of  the  awe  with  which  it  was 
regarded,  and  has  gone  far  to  prove,  that  the  excited  imagination  of 
some  of  the  narrators  has  led  them  beyond  the  truth. 

The  gallant  adventurers  who  conducted  the  modern  northern 
expeditions  penetrated  far  beyond  the  points  formerly  reached,  and 
had  opportunities  of  observing  numbers  of  Polar  Bears.  The  greatest 
length  from  nose  to  tail,  recorded  by  Captain  Phipps,  is  7  feet 
1  inch,  the  weight  of  the  beast  being  610  pounds.  Sir  John  Ross 
records  the  measurement  of  7  feet  10  inches,  and  the  weight  of 
1160  pounds  ;  and  Captain  Lyon  states,  that  one  which  was  unusually 
large  measured  8  feet  7  4  inches,  and  weighed  1600  pounds.  The 
greater  number  of  full  grown  individuals  are  spoken  of  as  far  inferior 
to  these  in  dimensions  and  weight. 

Two  very  fine  specimens  are  at  present  living  in  the  gardens  of 
the  Zoological  Society,  Regent's  Park. 

Pennant  states  that  Polar  Bears  are  frequent  on  all  the  Asiatic 
coasts  of  the  Frozen  Ocean,  from  the  mouth  of  the  Obi  eastward, 
and  that  they  abound  in  Nova  Zembla,  Cherry  Island,  Spitzbergen, 
Greenland,  Labrador,  and  the  coasts  of  Baffin's  and  Hudson's  bays, 
but  that  they  are  unknown  on  the  shores  of  the  White  Sea.  Sir 
Edward  Parry  saw  them  within  Barrow's  Straits  as  far  as  Melville 
Island ;  and,  during  his  daring  boat-voyage,  beyond  82°  N.  lat.  Sir 
John  Richardson  says,  that  the  limit  of  their  incursions  southward 
on  the  shores  of  Hudson's  Bay  and  of  Labrador,  may  be  stated  to  be 
about  the  55th  parallel.  Sir  John  Franklin  learnt  from  the  Esquimaux 
to  the  westward  of  Mackenzie  River,  that  they  occasionally,  though 
rarely,  visited  that  coast.  Captain  Beechey  did  not  meet  with  any  in 
his  voyage  to  Icy  Cape. 

As  the  Polar  Bear  resides  principally  on  the  fields  of  ice,  he  is 
frequently  drifted  far  from  the  land.  "  In  this  way,"  says  Sir 
John  Richardson,  "  they  are  often  carried  from  the  coast  of  Greenland 
to  Iceland,  where  they  commit  such  ravages  on  the  flocks  that  the 
inhabitants  rise  in  a  body  to  destroy  them." 

The  Esquimaux  account  of  the  hybernation  of  this  species  is  thus 
related  by  Captain  Lyon  : — 

"  At  the  commencement  of  winter  the  pregnant  she-bears  are  very 
fat,  and  always  solitary.  AVhen  a  heavy  fall  of  snow  sets  in,  the 
animal  seeks  some  hollow  place  in  which  she  can  lie  down,  and  then 
remains  quiet  while  the  snow  covers  her.  Sometimes  she  will  wait 
until  a  quantity  of  snow  has  fallen,  and  then  digs  herself  a  cave  :  at 
all  events,  it  seems  necessary  that  she  should  be  covered  by  and  lie 
amongst  snow.  She  now  goes  to  sleep,  and  does  not  wake  until  the 
spring  sun  is  pretty  high,  when  she  brings  forth  her  two  cubs.  The 
cave,  by  this  time,  has  become  much  larger,  by  the  effect  of  the  animal's 
warmth  and  breath,  so  that  the  cubs  have  room  enough  to  move, 
and  they  acquire  considerable  strength  by  continually  sucking.  The 
dam  at  length  becomes  so  thin  and  weak,  that  it  is  with  great  difficulty 
she  extricates  herself,  when  the  sun  is  powerful  enough  to  throw  a 
strong  glare  through  the  snow  which  roofs  the  den.  The  Esquimaux 
affirm,  that  during  this  long  confinement  the  bear  has  no  evacuations, 
and  is  herself  the  means  of  preventing  them  by  stopping  all  the 
natural  passages  with  moss,  grass,  or  earth.  The  natives  find  and 
kill  the  bears  during  their  confinement  by  means  of  dogs,  which  scent 
them  through  the  snow,  and  begin  scratching  and  howling  very 
eagerly.  As  it  would  be  unsafe  to  make  a  large  opening,  a  long  trench 
is  cut,  of  sufficient  width  to  enable  a  man  to  look  down,  and  see 
where  the  bear's  head  lies,  and  he  then  selects  a  mortal  part  into 
which  he  thrusts  his  spear.  The  old  one  being  killed,  the  hole  is 
broken  open,  and  the  young  cubs  may  be  taken  out  by  hand,  as, 
having  tasted  no  blood,  and  never  having  been  at  liberty,  they  are 
then  very  harmless  and  quiet.  Females  which  are  not  pregnant  roam 
throughout  the  whole  winter  in  the  same  manner  as  the  males.  The 
coupling  time  is  in  May." 

That  part  of  these  accounts  which  relates  to  the  non-hybernation 
of  some  of  these  bears  is  corroborated  by  Sir  Edward  Parry,  who 
saw  them  roaming  in  the  course  of  the  two  winters  which  he  passed 
on  the  coast  of  Melville  Peninsula. 

That  tha  P  Isr  Bear  will  pubsist  on  vegetable  diet  was  proved  in 
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the  case  of  two  which  lived  and  throve  for  years  in  the  French 
menagerie  without  being  allowed  to  touch  animal  food.  The  indi- 
vidual kept  in  the  Tower  in  the  reign  of  Henry  III.  seems  to  have 
been  indulged  in  diet  and  recreation  more  congenial  to  its  habits,  for 
there  are  two  of  the  king's  writs  extant  in  choice  Latin,  directing 
the  sheriffs  of  London  to  furnish  four-pence  a  day  for  "  our  white 
bear  in  our  Tower  of  London,  and  his  keeper,"  and  to  provide  a 
muzzle  and  iron-chain  to  hold  him  when  out  of  the  water,  and  a  long 
and  strong  rope  to  hold  him  when  he  is  fishing  in  the  Thames. 
(Madox,  '  Exchequer  Writs.') 

Fossil  Bears. 

The  fossil  remains  of  these  animals,  when  first  found,  ministered, 
a3  might  have  been  expected  from  the  spirit  of  the  age,  to  the  specu- 
lations of  the  lovers  of  the  marvellous,  and  figured  in  the  medical 
prescriptions  of  the  time.  The  caverns  of  the  neighbourhood  of  the 
Harz  were  ransacked  for  them  ;  and  their  supposed  virtue  as  medicines, 
under  the  title  of  fossil  Unicorns'  Bones,  procured  a  ready  sale.  In 
the  'Protogaja'  of  Leibnitz,  there  is  a  figure  of  one  of  these  fossil 
unicorns,  the  product  of  an  imagination  sufficiently  lively. 

But  it  was  not  till  the  year  1072,  as  Cuvier  observes,  that  any 
notice,  truly  osteological,  appeared  on  the  subject,  when  Hayn  gave 
some  representations  of  their  bones  brought  from  a  cave  of  the 
Carpathians,  as  those  of  dragons;  and,  byway  of  helping  the  evidence, 
informed  his  readers  that  there  were  still  to  be  found  in  Transylvania 
dragons  alive  and  flying. 

These  were  the  remains  of  the  extinct  Bear  of  the  Caves  (Ursus 
spelceus),  an  animal  which  must  have  been  the  largest  species  of  the 
genus.  Rosenmuller,  in  1794  and  1795,  gave  the  figure  of  a  cranium 
from  Gailenreuth ;  and  John  Hunter,  in  the  '  Philosophical  Trans- 
actions'  (1794),  described  the  bones  found  there  ;  and  the  Margrave  of 
Anspach  the  caves. 

Blumenbach  distinguished  the  skulls  found  in  the  caverns  as  those 
of  two  distinct  species,  and  gave  them  severally  the  names  of  Ursus 
spelceus  and  Ursus  arctoideus,  which  Cuvier  adopted,  expressing 
however  his  opinion  that  they  were  only  varieties  of  the  same 
species.  Goldfuss  described  a  species  as  U.  priscus  from  the  same 
remains. 

The  principal  caverns  in  which  these  remains  have  been  found  are 
those  of  Scharzfeld  and  Baumann,  the  latter  of  which  owes  its  name 
(Baumann's  Hohle)  to  a  wretched  miner,  who  in  1670  lured  by  the 
hope  of  finding  ore  sought  its  recesses.  There  he  wandered,  alone 
and  in  darkness,  three  days  and  three  nights.  At  length  he  found 
his  way  out,  but  in  so  exhausted  a  condition,  that  he  only  returned 
to  the  light  of  day  to  die. 

The  caverns  of  the  Carpathians  supplied  the  dragons'  bones 
above  mentioned. 

In  Franconia,  near  Muggendorf,  the  caves  are  numerous,  and  abound 
in  bones.  Here  are  the  caverns  of  Gailenreuth,  Rabenstein,  Kiih- 
loch,  &c. 

The  south-west  border  of  the  Thuringcrwald  has  those  of  Gliicks- 
brunn  and  Leibenstein,  near  Meiuungen,  and  Westphalia  those  of 
Kliiterhbhle  and  Sundwick. 

In  England  the  remains  of  Bears  have  been  found  in  the  largest 
numbers  in  Kent's  Hole,  near  Torquay.  They  have  also  been  found 
in  Tertiary  deposits  at  Grays  in  Essex,  Bacton  in  Norfolk,  in  the 
valley  of  the  Severn  near  Tewkesbury,  the  Manea  Fen  in  Cambridge- 
shire, at  Newbourn  in  Suffolk,  and  in  other  places.  Professor  Owen,  in 
his  'History  of  British  Fossil  Mammals,'  refers  these  remains  to  U. 
Arctos,  U.  priscus,  and  U.  spelceus.  He  doubts  the  existence  of  the 
fossil  species  U.  arctoideus  and  U.  planus.  Dr.  Buckland  ('  Reliquiaj 
Diluvianaj')  thus  describes  the  scene  in  the  cavern  of  Kuhloch  : — "  It 
is  literally  true,  that  in  this  single  cavern  (the  size  and  proportions 
of  which  are  nearly  equal  to  those  of  the  interior  of  a  large  church) 
there  are  hundreds  of  cart-loads  of  black  animal  dust,  entirely 
covering  the  whole  floor,  to  a  depth  which,  if  we  multiply  this  depth 
by  the  length  and  breadth  of  the  cavern,  will  be  found  to  exceed 
5000  cubic  feet.  The  whole  of  this  mass  has  been  again  and  again 
dug  over  in  search  of  teeth  and  bones,  which  it  still  contains 
abundautly,  though  in  broken  fragments.  The  state  of  these  is  very 
different  from  that  of  the  bones  we  find  in  any  of  the  other  caverns, 
being  of  a  black,  or,  more  properly  speaking,  dark  umber-colour 
throughout,  and  many  of  them  readily  crumbling  under  the  finger 
into  a  soft  dark  powder,  resembling  mummy  powder,  and  being  of  the 
same  nature  with  the  black  earth  in  which  they  are  imbedded. 
The  quantity  of  animal  matter  accumulated  on  this  floor  is  the 
most  surprising  and  the  only  thing  of  the  kind  I  ever  witnessed ; 
and  many  hundred,  I  may  say  thousand,  individuals  must  have 
contributed  their  remains  to  make  up  this  appalling  mass  of  the  dust 
of  death.  It  seems,  in  great  part,  to  be  derived  from  comminuted 
and  pulverised  bone  ;  for  the  fleshy  parts  of  animal' bodies  produce, 
by  their  decomposition,  so  small  a  quantity  of  permanent  earthy 
residuum,  that  we  must  seek  for  the  origin  of  this  mass  principally 
in  decayed  bones.  The  cave  is  so  dry,  that  the  black  earth  lies  in 
the  state  of  loose  powder,  and  rises  in  dust  under  the  feet :  it  also 
retains  so  large  a  proportion  of  its  original  animal  matter,  that  it  is 
occasionally  used  by  the  peasants  as  an  enriching  manure  for  the 
adjacent  meadows."    The  following  is  added  by  Dr.  Buckland  in  a 
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note  : — "  I  have  stated,  that  the  total  quantity  of  atiimal  matter 
that  lies  within  this  cavern  cannot  be  computed  at  less  than  5000 
cubic  feet.  Now,  allowing  two  cubic  feet  of  dust  and  bones  for  each 
individual  animal,  we  shall  have  in  this  single  vault  the  remains  of 
at  least  2500  bears,  a  number  which  may  have  been  supplied  in  the 
space  of  1000  years,  by  a  mortality  at  the  rate  of  2J  per  annum." 

The  remains  of  Ursus  spclceus  have  been  found  near  Steyer,  in 
TJpper  Austria.  Necker  de  Saussure  found  them  also  in  the  clefts  of 
the  rocks  containing  iron  ore  at  Kropp,  in  Carniola. 

The  remains  of  bears  have  been  detected  generally  in  the  ossiferous 
caverns  of  the  south  of  France.  The  bones  found  in  the  largest 
proportion  at  the  Grotte  d'Echenoz,  on  the  south  of  Vesoul,  by  M. 
Thirria,  and  examined  by  Cuvier,  were  those  of  Ursus  spelceus.  Bones 
of  bears  have  been  also  found  in  the  osseous  breccia  at  Pisa,  Nice,  &c. 

Ursus  spelceus  (Blumenbach),  Great  Cavern  Bear.  The  skull  of  this 
extinct  species  is  considerably  raised  above  the  root  of  the  nose,  so 
that  the  forehead,  which  presents  two  convex  elevations,  is  a  good 
deal  curved.  Its  size  is  about  one-fifth  larger  than  the  largest  of 
those  of  the  Brown  Bear  (Ursus  Arctos),  or  of  the  Polar  Bear. 

U.  priscus  (Goldfuss),  has  a  smaller  skull,  and  differs  less  from  the 
crania  of  living  bears  than  that  of  the  preceding  species. 

We  ought  not  perhaps  to  conclude  this  article  without  referring  to 
those  hybrids  which  were  supposed  to  be  the  offspring  engendered 

between  a  dog  and  a  bear. 
Even  at  the  present  day 
there  is  an  inclination  to 
believe  in  the  existence  of 
such  animals,  but  we  need 
hardly  observe  that  it  is 
extremely  improbable,  to 
use  no  stronger  term,  that 
two  animals  differing  so 
widely  in  their  dentition 
and  general  structure,  in 
the  periods  of  gestation 
and  in  their  habits,  should 
produce  a  mule.  An  ac- 
count of  such  a  creature 
is  given  in  the  '  Histoires 
Prodigieuses  extraictes  de 
plusieurs  Fameux  Auteurs,  Grecs  et  Latins,  sacrez  et  prophanes, 
divides  en  Cinq  Tomes,  le  Premier  par  P.  Boaistuau,  Tome  Premier, 
Paris,  1582.'  A  drawing  of  the  animal  is  also  given,  of  which  we 
present  a  copy. 

This  animal  the  author  states  he  saw  in  England  in  the  reign  of 
Elizabeth,  but  the  probability  is  that  the  author  was  deceived  by  the 
English  bear-wards  and  dog-fighters  of  Elizabeth's  time,  and  that 
some  dog,  selected  for  its  bear-like  appearance  in  certain  points,  an 
appearance  aided  by  cropping  the  ears  and  tail,  and  other  skilful  arti- 
fices, was  palmed  upon  him  and  upon  others  as  a  hybrid  engendered 
between  a  dog  and  a  bear.    [See  Supplement.  1 

BEAR-BERRY.  [Arctostaphylos.J 

BEAR'S  FOOT.  [Helleborus.] 

BEARDIE.  [Cobitis.] 

BEAUMONTI'TE,  a  mineral,  a  hydrous  crenato-silicate  of  Copper, 
containing  15'8  per  cent,  of  crenic  acid.  It  is  of  a  bluish-green  to 
greenish-white  colour,  and  pulverulent  when  dry.  It  is  found  at 
Chessy,  dep.  of  RhAne,  in  France.    (  Dana,  Manual  of  Mineralogy.) 

BEAVER,  the  English  name  for  the  genus  Castor  (Cuvier),  one  of 
the  order  of  rodent  or  gnawing  animals  (Rodentia,  Cuvier,  Glires,  Lin- 
naeus), with  2  incisors,  or  cutting  teeth,  and  8  molars  in  each  jaw, 
20  in  all;  and  particularly  distinguished  from  all  the  rest  of  that 
order  by  a  broad  horizontally-flattened  tail,  which  is  nearly  oval,  and 
covered  with  scales.  There  are  five  toes  on  each  of  the  feet,  but  those 
of  the  hinder  ones  only  are  webbed,  the  webs  extending  beyond  the 
roots  of  the  nails.  The  second  toe  of  these  last  is  furnished  with  a 
double  nail,  or  rather  with  two,  one  like  those  of  the  other  toes,  and 
another  beneath  it,  situated  obliquely  with  a  sharp  edge  directed 
downwards.  There  is  also,  as  Sir  John  Richardson  observes,  a  less 
perfect  double  nail  on  the  inner  toe  of  the  hind  feet. 

The  incisor  teeth  of  the  Beaver  are  broad,  flattened,  and  protected 
anteriorly  by  a  coat  of  very  hard  orange-coloured  enamel,  the  rest  of 
the  tooth  being  of  a  comparatively  soft  substance,  whereby  a  cutting 
chisel-like  edge  is  obtained ;  and  indeed,  no  edge  tool,  with  all  its 
combinations  of  hard  and  soft  metal,  could  answer  the  purpose  better. 
In  fact,  the  beaver's  incisor  tooth  is  fashioned  much  upon  the  same 
principle  as  that  followed  by  the  tool-maker,  who  forms  a  cutting 
instrument  by  a  skilful  adaptation  of  hard  and  soft  materials  till  he 
produces  a  good  edge. 

But  the  natural  instrument  has  one  great  advantage  over  the 
artificial  tool :  for  the  former  is  so  organised  that  as  fast  as  it  is  worn 
away  by  use  a  reproduction  and  protrusion  from  the  base  takes  place, 
and  thus  the  two  pairs  of  chisel-teeth  working  opposite  to  each  other 
are  always  kept  in  good  repair,  with  their  edges  at  the  proper  cutting 
angle.  When  injury  or  disease  destroys  one  of  these  incisors,  its 
antagonist,  meeting  with  no  check  to  resist  the  protrusion  from 
behind,  is  pushed  forward  into  a  monstrous  elongation,    So  hard  is 


the  enamel,  and  so  good  a  cutting  instrument  is  the  incisor  tooth  of 
the  Beaver,  that  when  fixed  in  a  wooden  handle,  it  was,  according  to 
Sir  John  Richardson,  used  by  the  Northern  Indians  to  cut  bone,  and 
fashion  their  horn-tipped  spears,  &c,  till  it  was  superseded  by  the 
introduction  of  iron,  when  the  beaver-tooth  was  supplanted  by  the 
English  file. 

The  power  of  these  natural  tools  is  well  described  by  Lewis  and 
Clarke,  who  saw  their  effects  on  the  banks  of  the  Missouri.  "  The 
ravages  of  the  beaver,"  say  they,  "  are  very  apparent ;  in  one  place  the 
timber  was  entirely  penetrated  for  a  space  of  three  acres  in  front  on 
the  river,  and  one  in  depth,  and  great  part  of  it  removed,  although 
the  trees  were  in  large  quantities,  and  some  of  them  as  thick  as  the 
body  of  a  man." 

Sir  John  Richardson  thus  speaks  of  this  part  of  their  operations  : — 
"  When  the  beaver  cuts  down  a  tree  it  gnaws  it  all  round,  cutting  it 
however  somewhat  higher  on  the  one  side  than  the  other,  by  which 
the  direction  of  its  fall  is  determined.  The  stump  is  conical,  and  of 
such  a  height  as  a  beaver  sitting  on  his  hind  quarters  could  make.  The 
largest  tree  I  observed  cut  down  by  them,  was  about  the  thickness  of 
a  man's  thigh  (that  is  6  or  7  inches  in  diameter),  but  Mr.  Graham  says 
that  he  has  seen  them  cut  down  a  tree  which  was  10  inches  in 
diameter."    Beavers  have  no  canine  teeth. 

Castor  Fiber  of  Linnseus  (Castor  Americanus  of  F.  Cuvier),  the 
American  Beaver,  is  the  animal  of  whose  sagacity,  and  even  social 


American  Beaver  (Castor  Fiber). 

polity,  such  wonderful  tales  have  been  told.  The  best  account  of  this 
animal  is  that  given  by  Hearne  : — 

"  The  beaver,"  he  says,  "  being  so  plentiful,  the  attention  of  my 
companions  was  chiefly  engaged  on  them,  as  they  not  only  furnished 
delicious  food,  but  their  skins  proved  a  valuable  acquisition,  being  a 
principal  article  of  trade,  as  well  as  a  serviceable  one  for  clothing. 
The  situation  of  the  beaver-houses  is  various.  Where  the  beavers  are 
numerous  they  are  found  to  inhabit  lakes,  ponds,  and  rivers,  as  well 
as  those  narrow  creeks  which  connect  the  numerous  lakes  with  which 
this  country  abounds ;  but  the  two  latter  are  generally  chosen  by  them 
when  the  depth  of  water  and  other  circumstances  are  suitable,  as  they 
have  then  the  advantage  of  a  current  to  convey  wood  and  other 
necessaries  to  their  habitations,  and  because,  in  general,  they  are  more 
difficult  to  be  taken  than  those  that  are  built  in  standing  water. 
They  always  choose  those  parts  that  have  such  a  depth  of  water  as 
will  resist  the  frost  in  winter,  and  prevent  it  from  freezing  to  the 
bottom.  The  beavers  that  build  their  houses  in  small  rivers  or  creeks, 
in  which  water  is  liable  to  be  drained  off  when  the  back  supplies  are 
dried  up  by  the  frost,  are  wonderfully  taught  by  instinct  to  provide 
against  that  evil  by  making  a  dam  quite  across  the  river,  at  a 
convenient  distance  from  their  houses.  The  beaver-dams  differ  in 
shape  according  to  the  nature  of  the  place  in  which  they  are  built. 
If  the  water  in  the  river  or  creek  have  but  little  motion  the  dam  i3 
almost  straight ;  but  when  the  current  is  more  rapid  it  is  always  made 
with  a  considerable  curve,  convex  towards  the  stream.  The  materials 
made  use  of  are  drift-wood,  green  willows,  birch,  and  poplars,  if  they 
can  be  got ;  also  mud  and  stones  intermixed  in  such  a  manner  as  must 
evidently  contribute  to  the  strength  of  the  dam ;  but  there  is  no  other 
order  or  method  observed  in  the  dams,  except  that  of  the  work  being 
carried  on  with  a  regular  sweep,  and  all  the  parts  being  made  of  equal 
strength.  In  places  which  have  been  long  frequented  by  beavers 
undisturbed,  their  dams,  by  frequent  repairing,  become  a  solid  bank, 
capable  of  resisting  a  great  force  both  of  water  and  ice ;  and  as  the 
willow,  poplar,  and  birch  generally  take  root  and  shoot  up,  they  by 
degrees  form  a  kind  of  regular  planted  hedge,  which  I  have  seen  in 
some  places  so  tall  that  birds  have  built  their  nests  among  the 
branches. 
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"  The  beaver-houses  are  built  of  the  same  materials  as  their  dams, 
and  are  always  proportioned  in  size  to  the  number  of  inhabitauts, 
which  seldom  exceeds  four  old  and  six  or  eight  young  ones ;  though  by 
chance  I  have  seen  above  double  the  number.  Instead  of  order  or 
regulation  being  observed  in  rearing  their  houses,  they  are  of  a  much 
ruder  structure  than  their  dams ;  for,  notwithstanding  the  sagacity  of 
these  animals,  it  has  never  been  observed  that  they  aim  at  any  other 
convenience  in  their  houses  than  to  have  a  dry  place  to  lie  on ;  and 
there  they  usually  eat  their  victuals,  which  they  occasionally  take  out 
of  the  water.  It  frequently  happens  that  some  of  the  large  houses 
are  found  to  have  one  or  more  partitions,  if  they  deserve  that  appel- 
lation, but  it  is  no  more  thana  part  of  the  main  building  left  by  the 
sagacity  of  the  beaver  to  support  the  roof.  On  such  occasions  it  is 
common  for  those  different  apartments,  as  some  are  pleased  to  call 
them,  to  have  no  communication  with  each  other  but  by  water ;  so 
that  in  fact,  they  may  be  called  double  or  treble  houses,  rather  than 
different  apartments  of  the  same  house.  I  have  seen  a  large  beaver- 
house  built  in  a  small  island  that  had  near  a  dozen  apartments  under 
one  roof ;  and,  two  or  three  of  these  only  excepted,  none  of  them  had 
any  communication  with  each  other  but  by  water.  As  there  were 
beavers  enough  to  inhabit  each  apartment,  it  is  more  than  probable 
that  each  family  knew  their  own,  and  always  entered  at  their  own 
doors,  without  any  further  connection  with  their  neighbours  than  a 
friendly  intercourse,  and  to  join  their  united  labours  in  erecting  their 
separate  habitations,  and  building  their  dams  where  required. 
Travellers  who  assert  that  the  beavers  have  two  doors  to  their  houses, 
one  on  the  land  side  and  the  other  next  the  water,  seem  to  be  less 
acquainted  with  these  animals  than  others  who  assign  them  an  elegant 
suite  of  apartments.  Such  a  construction  would  render  their  houses 
of  no  use,  either  to  protect  them  from  their  enemies,  or  guard  them 
against  the  extreme  cold  of  winter. 

"  So  far  are  the  beavers  from  driving  stakes  into  the  ground  when 
building  their  houses,  that  they  lay  most  of  the  wood  crosswise,  and 
nearly  horizontal,  and  without  any  other  order  than  that  of  leaviug 
a  hollow  or  cavity  in  the  middle.  When  any  unnecessary  branches 
project  inward  they  cut  them  off  with  their  teeth,  and  throw  them  in 
among  the  rest,  to  prevent  the  mud  from  falling  through  the  roof. 
It  is  a  mistaken  notion  that  the  wood-work  is  first  completed  and  then 
plastered ;  for  the  whole  of  their  houses,  as  well  as  their  dams,  are, 
from  the  foundation,  one  mass  of  mud  and  wood  mixed  with  stones, 
if  they  can  be  procured.  The  mud  is  always  taken  from  the  edge  of 
the  bank,  or  the  bottom  of  the  creek  or  pond  near  the  door  of  the 
house ;  and  though  their  fore  paws  are  so  small,  yet  it  is  held  close  up 
between  them  under  their  throat :  thus  they  carry  both  mud  and 
stone3,  while  they  always  drag  the  wood  with  their  teeth.  All  their 
work  is  executed  in  the  night,  and  they  are  so  expeditious  that  in  the 
course  of  one  night  I  have  known  them  to  have  collected  as  much  as 
amounted  to  some  thousands  of  their  little  handsful.  It  is  a  great 
piece  of  policy  in  these  animals  to  cover  the  outside  of  their  houses 
every  fall  with  fresh  mud,  and  as  late  as  possible  in  the  autumn,  even 
when  the  frost  becomes  pretty  severe,  as  by  this  means  it  soon  freezes 
as  hard  as  a  stone,  and  prevents  their  common  enemy,  the  wolverene, 
from  disturbing  them  during  the  winter ;  and  as  they  are  frequently 
seen  to  walk  over  their  work,  and  sometimes  to  give  a  flap  with  their 
tail,  particularly  when  plunging  into  the  water,  this  has  without 
doubt  given  rise  to  the  vulgar  opinion  that  they  use  their  tails  as  a 
trowel,  with  which  they  plaster  their  houses ;  whereas  that  flapping  of 
the  tail  is  no  more  than  a  custom  which  they  always  preserve,  even 
when  they  become  tame  and  domestic,  and  more  particularly  so  when 
they  are  startled. 

"  Their  food  consists  of  a  large  root,  something  resembling  a  cabbage- 
stalk,  which  grows  at  the  bottom  of  the  lakes  and  rivers.  [Nuphar 
lutea,  according  to  Sir  J.  Richardson,  the  common  yellow  water-lily.] 
They  also  eat  the  bark  of  trees,  particularly  those  of  the  poplar, 
birch,  and  willow ;  but  the  ice  preventing  them  from  getting  to  the 
land  in  the  winter,  they  have  not  any  barks  to  feed  on  in  that  season, 
except  that  of  such  sticks  as  they  cut  down  in  summer,  and  throw 
into  the  water  opposite  the  doors  of  their  houses ;  and  as  they 
genei-ally  eat  a  great  deal,  the  roots  above  mentioned  constitute  a 
principal  part  of  their  food  during  the  winter.  In  summer  they  vary 
their  diet  by  eating  various  kinds  of  herbage,  and  such  berries  as 
grow  near  their  haunts  during  that  season.  When  the  ice  breaks  up 
in  the  spring  the  beavers  always  leave  their  houses,  and  rove  about 
until  a  little  before  the  fall  of  the  leaf,  when  they  return  again  to 
their  old  habitations,  and  lay  in  their  winter-stock  of  wood.  They 
seldom  begin  to  repair  their  houses  till  the  frost  commences,  and  never 
finish  the  outer  coat  till  the  cold  is  pretty  severe,  as  hath  been  already 
mentioned.  When  they  erect  a  new  habitation  they  begin  felling  the 
wood  early  in  the  summer,  but  seldom  begin  to  build  until  the  middle 
or  latter  end  of  August,  and  never  complete  it  till  the  cold  weather 
be  set  in. 

"  Persons  who  attempt  to  take  beaver  in  winter  should  be  thoroughly 
acquainted  with  their  manner  of  life,  otherwise  they  will  have  endless 
trouble  to  effect  their  purpose,  because  they  have  always  a  number  of 
holes  in  the  banks,  which  serve  them  as  places  of  retreat  when  any 
injury  is  offered  to  their  houses,  and  in  general  it  is  in  those  holes  that 
they  are  taken.  When  the  beavers  which  are  situated  in  a  small 
river  or  creek  are  to  be  taken,  the  Indians  sometimes  find  it  necessary 
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to  stake  the  river  across,  to  pi-event  them  from  passing ;  aftor  which 
they  endeavour  to  find  out  all  their  holes  or  places  of  retreat  in  the 
banks.  This  requires  much  practice  and  experience  to  accomplish,  and 
is  performed  in  the  following  manner : — Every  man  being  furnished 
with  an  ice-chisel,  lashes  it  to  the  end  of  a  small  staff  about  four  or 
five  feet  long  ;  he  then  walks  along  the  edge  of  the  banks,  and  keeps 
knocking  his  chisel  against  the  ice.  Those  who  are  acquainted  with 
that  kind  of  work  well  know  by-the  sound  of  the  ice  when  they  are 
opposite  to  any  of  the  beavers'  holes  or  vaults.  As  soon  as  they 
suspect  any,  they  cut  a  hole  through  the  ice  big  enought  to  admit  an 
old  beaver,  and  in  this  manner  proceed  till  they  have  found  out  all 
their  places  of  retreat,  or  at  least  as  many  of  them  as  possible.  While 
the  principal  men  are  thus  employed,  some  of  the  understrappers  and 
the  women  are  busy  in  breaking  open  the  house,  which  at  times  is  no 
easy  task,  for  I  have  frequently  known  these  houses  to  be  5  or  6  feet 
tliick,  and  one  in  particular  was  more  than  8  feet  thick  in  the  crown. 
When  the  beavers  find  that  theirhabitations  are  invaded,  they  fly  to  their 
holes  in  the  banks  for  shelter ;  and  on  being  perceived  by  the  Indians, 
which  is  easily  done  by  attending  to  the  motion  of  the  water,  they 
block  up  the  entrance  with  stakes  of  wood,  and  then  haul  the  beaver 
out  of  its  hole,  either  by  hand,  if  they  can  reach  it,  or  with  a  large 
hook  made  for  that  purpose,  which  is  fastened  to  the  end  of  a  long 
stick.  In  this  kind  of  hunting,  every  man  has  the  sole  right  to  all 
the  beavers  caught  by  him  in  the  holes  or  vaults ;  and  as  this  is  a 
constant  rule,  each  person  takes  care  to  mark  such  as  he  discovers  by 
sticking  up  a  branch  of  a  tree,  by  which  he  may  know  them.  All  that 
are  caught  in  the  house  are  the  property  of  the  person  who  finds  it. 
The  beaver  is  an  animal  which  cannot  keep  under  water  hng  at  a 
time,  so  that  when  their  houses  are  broken  open,  and  all  their  places  ot 
retreat  discovered,  they  have  but  one  choice  left,  as  it  may  be  called, 
either  to  be  taken  in  their  house  or  their  vaults ;  in  general  they  prefer 
the  latter,  for  where  there  is  one  beaver  caught  in  the  house,  many 
thousands  are  taken  in  the  vaults  in  the  banks.  Sometimes  they  are 
caiight  in  nets,  and  in  summer  very  frequently  in  traps. 

"  In  respect  to  the  beavers  dunging  in  their  houses,  as  some  persona 
assert,  it  is  quite  wrong,  as  they  always  plunge  into  water  to  do  it. 
I  am  the  better  enabled  to  make  this  assertion  from  having  kept 
several  of  them  till  they  became  so  domesticated  as  to  answer  to  their 
name,  and  follow  those  to  whom  they  were  accustomed  in  the  same 
manner  as  a  dog  would  do,  and  they  were  as  much  pleased  at  being 
fondled  as  any  animal  I  ever  saw.  In  cold  weather  they  were  kept  in 
my  own  sitting-room,  where  they  were  the  constant  companions  of  the 
Indian  women  and  children,  and  were  so  fond  of  their  company  that 
when  the  Indians  were  absent  for  any  considerable  time,  the  beaver 
discovered  great  signs  of  uneasiness,  and  on  their  return  showed  equal 
marks  of  pleasure  by  fondling  on  them,  crawling  into  their  laps,  lying 
on  their  backs,  sitting  erect  like  a  squirrel,  and  behaving  like  children 
who  see  their  parents  but  seldom.  In  general  during  the  winter  they 
lived  on  the  same  food  as  the  women  did,  and  were  remarkably  fond 
of  rice  and  plum-pudding;  they  would  eat  patridges  and  fresh  venison 
very  freely,  but  I  never  tried  them  with  fish,  though  I  have  heard  they 
will  at  times  prey  on  them.  In  fact  there  are  few  graminivorous 
animals  that  may  not  be  brought  to  be  carnivorous." 

Mr.  Broderip,  in  his  '  Note-Book  of  a  Naturalist,'  p.  1,  gives  an 
interesting  account  of  the  manners  and  habits  of  a  pet  Beaver  during 
its  captivity.  It  manifested  the  same  instincts,  though  exercised 
upon  very  different  materials,  as  those  described  so  graphically  in  the- 
above  passage  from  Hearne. 

Little  need  be  said  of  the  value  of  the  fur  of  the  Beaver  in  commerce, 
a  value  greatly  heightened  by  the  proclamation  of  Charles  I.  in  1638, 
expressly  prohibiting  the  use  of  any  materials  except  beaver-stuff  or 
beaver-wool  in  the  manufacture  of  hats,  and  forbidding  the  making  of 
the  hats  called  'demi-castors,'  unless  for  exportation.  This  proclamation 
was  an  almost  exterminating  death-warrant  to  the  poor  beavers.  They 
were  speedily  swept  away  from  the  more  southern  colonies,  and  the 
traffic  became  for  the  most  part  confined  to  Canada  and  Hudson's  Bay. 
The  havoc  made  amongst  them,  even  at  that  period,  may  be  imagined 
by  an  inspection  of  the  imports  of  1743.  In  that  year  the  Hudson's 
Bay  Company  offered  for  sale  20,750  beaver-skins,  and  in  the  same 
year  127,0S0  were  imported  into  Rochelle.  These,  it  will  be  remem- 
bered, are  only  the  legal  returns,  making  no  allowance  for  smuggling. 
In  1788  upwards  of  170,000  were  exported  from  Canada,  and  in  1808 
126,927  were  sent  from  Quebec  alone  to  this  country.  The  value  of 
these  last  has  been  estimated  at  118,9947.  Is.  3(Z.  sterling,  at  an  average 
of  18s.  9d.  for  each  skin.  These  numbers,  as  might  be  expected, 
could  not  be  kept  up  without  almost  total  extermination ;  and  we 
find,  accordingly,  that  in  1827  the  importation  into  London  from  a 
fur  country  of  more  than  four  times  the  extent  of  that  which  was 
occupied  in  1743  was  but  little  beyond  50,000.  At  the  present  time 
(1853)  about  60,000  beaver-skins  are  annually  imported  into  this 
country,  of  which  12,000  are  again  exported.  Many  other  materials 
are  now  employed  for  making  hats. 

The  Beaver,  although  some  have  considered  it  another  species,  is 
an  inhabitant  of  Europe.  The  earliest  notice  of  the  European  Beaver 
(«a<TTwp)  is  in  Herodotus  (book  iv.  c.  109),  who  describes  it  as  inhabit- 
ing a  large  lake  in  the  country  of  the  Budini,  a  nation  whom  he  places 
on  the  east  side  of  the  Upper  Don  (iv.  21).  He  says  that  the  skin  svas 
used  for  clothing.    Aristotle  (book  viii.  c.  5)  mentions  the  European 
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Beaver  under  the  name  of  n&<nwp,  but  only  mentions  it ;  while  Pliny 
(viii.  30,  and  xxxii.  3,  &c.)  well  describes  it,  and  is  diffuse  on  the 
subject  of  the  celebrated  Castoreum,  so  much  valued  as  a  medicine 
among  the  ancients,  and  which  long  held  a  high  place  in  the  Materia 
Medica  of  the  moderns,  causing  the  persecution  of  this  unfortunate 
animal  before  its  fur  became  an  object  of  traffic.  Pliny  points  out 
the  frauds  of  dealers,  but  shows  that  he  did  not  know  what  the 
castoreum  really  was.  "  Castorea  testes  eorum,"  writes  Pliny  (book 
xxxii.  c.  3),  and  the  ancients  inform  us  that  the  animal  used  to  bite 
off  the  part  when  hunted,  well  knowing  that  with  the  possession  of 
the  desired  castorea  the  persecution  would  cease.  This  however  is 
untrue,  as  it  would  be  utterly  impossible  for  the  animal  to  do  so  if  it 
wished.  Cuvier  gives  the  following  account  of  the  organs  which 
secrete  this  substance  : — "  De  grosses  poches  gland uleuses  qui  abou- 
tissent  a  leur  prepuce  produissent  une  pommade  d'une  odeur  forte, 
employee  en  medicine  sous  le  nom  de  castoreum."  Sir  John 
Richardson  thus  speaks  of  tliis  substance  :  "  I  have  not  had  an 
opportunity  of  dissecting  a  beaver,  but  I  was  informed  by  the  hunters 
that  both  males  and  females  are  furnished  with  one  pair  of  little  bags 
containing  castoreum,  and  also  with  a  second  pair  of  smaller  ones 
betwixt  the  former  and  the  anus,  which  are  filled  with  a  white  fatty 
matter,  of  the  consistence  of  butter  and  exhaling  a  strong  odour. 
This  latter  substance  is  not  an  article  of  trade ;  but  the  Indians  occa- 
sionally eat  it,  and  also  mingle  a  little  with  their  tobacco  when  they 
smoke.  I  did  not  learn  the  purpose  that  this  secretion  is  destined  to 
serve  in  the  economy  of  the  animal ;  but  from  the  circumstance  of 
small  ponds  when  inhabited  by  beavers  being  tainted  with  its  peculiar 
odour,  it  seems  probable  that  it  affords  a  dressing  to  the  fur  of  these 
aquatic  animals.  The  castoreum  in  its  recent  state  has  an  orange- 
colour,  which  deepens  as  it  dries  into  bright  reddish-brown.  During 
the  drying,  which  is  allowed  to  go  on  in  the  shade,  a  gummy  matter 
exudes  through  the  sack,  which  the  Indians  delight  in  eating.  The 
male  and  female  castoreum  is  of  the  same  value,  ten  pairs  of  bags  of 
either  kind  being  reckoned  to  an  Indian  as  equal  to  one  beaver-skin. 
The  castoreum  is  never  adulterated  in  the  Fur  Countries." 

The  same  traveller  says  that  the  call  of  the  beaver  in  the  pairing 
season  is  a  kind  of  groan,  and  gives  the  following  as  the  dimensions 
of  a  full-grown  beaver  killed  at  Great  Slave  Lake,  and  now  in  the 
museum  of  the  Zoological  Sooiety : — 

Inches.  Lines. 

Length  of  head  and  body       ....       40  0 

„       head  alone  7  3 

„  tail,  scaly  part  ....  1 1  6 
Distance  from  tip  of  nose  to  anterior  part  of  eye  2  10 
Distance  from  the  posterior  part  of  the  orbit 

to  anterior  part  of  the  ear      ....         2  5 

He  also  gives  the  following  account  of  the  flesh,  which,  as  much  has 
been  said  of  its  delicacy  as  food,  is  interesting : — "The  flesh  of  the 
beaver  is  much  prized  by  the  Indians  and  Canadian  Voyageurs,  especi- 
ally when  it  is  roasted  in  the  skin,  after  the  hair  has  been  singed  off. 
In  some  districts  it  requires  all  the  influence  of  the  far  trader  to 
restrain  the  hunters  from  sacrificing  a  considerable  quantity  of  beaver 
fur  every  year  to  secure  the  enjoyment  of  this  luxury ;  and  Indians 
of  note  have  generally  one  or  two  feasts  in  the  season,  wherein  a 
roasted  beaver  is  the  prime  dish.  It  resembles  pork  in  its  flavour, 
but  the  lean  is  dark-coloured,  the  fat  oily,  and  it  requires  a  strong 
stomach  to  sustain  a  full  meal  of  it.  The  tail,  which  is  considered  a 
great  luxury,  consists  of  a  gristly  kind  of  fat,  as  rich  but  not  so 
nauseating  as  the  fat  of  the  body." 

Pennant  says  that  the  geographical  range  of  the  American  Beaver 
commences  in  latitude  60°  or  about  the  River  of  Seals,  in  Hudson's 
Bay,  and  terminates  in  latitude  30°  in  Louisiana ;  but  Say  places 
their  limit  at  the  confluence  of  the  Ohio  and  Mississippi,  about  seven 
degrees  farther  to  the  northward  of  Pennant's  southern  boundary. 
Richardson  observes  that  their  most  northern  point  is  probably  on 
the  banks  of  the  Mackenzie  (the  largest  American  river  that  falls  into 
the  Polar  Sea,  and  the  best  wooded,  owing  to  the  quantity  of  alluvial 
soil  by  which  it  is  bordered),  as  high  as  67i°  or  08"  N.  lat. ;  and  that 
they  extend  east  and  west  from  one  side  of  the  continent  to  the  other, 
with  the  exception  of  the  barren  districts.  He  further  states  that 
they  are  pretty  numerous  to  the  northward  of  Fort  Franklin,  and 
that,  from  the  swampy  and  impracticable  nature  of  the  country,  they 
are  not  likely  to  be  soon  eradicated  there. 

The  following  varieties  of  the  American  Beaver  have  been  noticed  : — 

Var.  a.  C.  F.  nigra,  the  Black  Beaver. 
.  Var.  0.  C.  F.  varia,  the  Spotted  Beaver.    They  have  a  large  white 
spot  on  their  breasts. 

Var.  y.  C.  F.  alba,  the  White  Beaver.    This  variety  is  an  albino. 

The  Little  Beaver  is  the  Castor  Zibethicus  of  Linnaeus,  Fiber 
Zibethicus  of  Cuvier,  Ondatra  of  Lacdpede,  the  Musk-Rat  of  Canada, 
and  Musquash  of  the  Cree  Indians.  [Musquash.] 

F.  Cuvier  has  pointed  out  some  slight  differences  in  the  skulls  of 
the  European  and  American  beavers  which  he  had  examined  for  the 
purpose  of  showing  that  they  are  distinct.  Baron  Cuvier,  in  the  last 
edition  of  his  'Regne  Animal,'  expresses  his  uncertainty,  notwith- 
standing scrupulous  comparison,  whether  the  beavers  which  live  in 
burrows  along  the  banks  of  the  Rhone,  the  Danube,  the  Weser,  and 
other  rivers,  are  especially  different  from  those  of  America,  or  whether 


their  vicinity  to  man  is  the  cause  that  hinders  them  from  building. 
He  does  not  appear  to  have  been  aware  of  the  colony  described  by 
M.  de  Meyerinek  in  the  '  Transactions  of  the  Berlin  Natural  History 
Society'  for  1829,  as  having  been  settled  for  more  than  a  century  on 
the  small  river  Nutho,  a  short  distance  above  its  confluence  with  the 
Elbe  in  a  lonely  canton  of  the  Magdeburg  district.  This  little  asso- 
ciation, it  appears,  amounted  in  1822  to  15  or  20  individuals  only; 
but  they  were  co-operative  and  industrious  beyond  what  might  have 
been  expected  from  their  numbers.  Burrows  of  thirty  or  forty  paces 
in  length  on  a  level  with  the  river,  having  one  opening  beneath  the 
surface  and  another  on  land  ;  huts  eight  or  ten  feet  high,  formed  of 
branches  and  trunks  of  trees  laid  irregularly  and  covered  with  earth ; 
and  a  dyke  of  the  same  materials,  so  well  wrought  that  it  raised  the 
water  more  than  a  foot,  were  the  results  of  the  persevering  and 
ingenious  labours  of  the  little  band. 

The  American  Beaver  near  the  settlements  at  the  present  day  is 
sad  and  solitary  like  the  European  Beaver ;  his  works  have  been 
swept  away,  his  associations  broken  up,  and  he  burrows  in  the  same 
manner.  Such  beavers  are  called  Terriers.  Pennant  indeed  mentions 
them  as  a  variety  which  wants  either  the  sagacity  or  the  industry  of 
others  ;  but  he  i,s  much  nearer  the  truth  when  he  says,  in  the  same 
paragraph,  "  Beavers  which  escape  the  destruction  of  a  community 
are  supposed  often  to  become  Terriers."  They  are  also  called  Old 
Bachelors. 

The  following  anecdote,  related  by  GeofFroy  St.  Hilaire  in  the 
12th  volume  of  the  1  Memoires  du  Musdum  d'Histoire  Naturelle,' 
shows  that  the  European  Beaver  has  the  same  sagacity  as  its  trans- 
atlantic brethren.  One  of  these  beavers  from  the  Rhone  was  confined 
in  the  Paris  menagerie.  Fresh  branches  were  regularly  put  into  his 
cage,  together  with  his  food,  consisting  of  legumes,  fruits,  &c,  to 
amuse  him  during  the  night,  and  minister  to  his  gnawing  propensity. 
He  had  only  litter  to  shield  him  from  the  frost,  and  the  door  of  his 
cage  closed  badly.  One  bitter  winter-night  it  snowed,  and  the  snow 
had  collected  in  one  corner.  These  were  all  his  materials,  and  the 
poor  beaver  disposed  of  them  to  secure  himself  from  the  nipping  air. 
The  branches  he  interwove  between  the  bars  of  his  cage,  precisely  as 
a  basket-maker  would  have  done.  In  the  intervals  he  placed  his 
litter,  his  carrots,  his  apples,  his  all,  fashioning  each  with  his  teeth  so 
as  to  fit  them  to  the  spaces  to  be  filled.  To  stop  the  interstices  he 
covered  the  whole  with  snow,  which  froze  in  the  night,  and  in  the 
morning  it  was  found  that  he  had  thus  built  a  wall  which  occupied 
two-thirds  of  the  doorway. 

That  the  Beaver  was  formerly  an  inhabitant  of  the  British  Islands 
there  is  no  doubt.  Giraldus  Cambrensis  gives  a  short  account  of 
their  manners  in  Wales ;  but,  even  in  his  time  (he  travelled  there  in 
1188),  they  were  only  found  on  the  river  Teify.  "Two  or  three 
waters  in  that  principality,"  says  Pennant,  "  still  bear  the  name  0i 
Llyn  yr  Afangc,  or  the  Beaver  Lake.  *  *  *  I  have  seen  two  of 
their  supposed  haunts ;  one  in  the  stream  that  runs  through  Nant 
Francon,  the  other  in  the  river  Conwy,  a  few  miles  above  Llanrwst ; 
and  both  places,  in  all  probability,  had  formerly  been  crossed  by 
beaver-dams.  But  we  imagine  they  must  have  been  very  scarce  even 
in  earlier  times.  By  the  laws  of  Howelda  the  price  of  a  beaver's 
skin  was  fixed  at  120  pence — a  great  sum  in  those  days." 

The  Beaver  also  appears  to  have  existed  in  Scotland.  Boethius 
enumerates  the  Beavers,  '  fibri,'  among  the  animals  which  abounded 
in  and  about  Loch  Ness,  and  whose  furs  were  in  request  for  expor- 
tation towards  the  end  of  the  15th  century.  Dr.  Walker,  in  his 
'  Mammalia  Scotica,'  states,  on  the  authority  of  Giraldus,  that  Beavei-s 
formerly  existed  in  Scotland.  Tradition  refers  the  name  and  arms  of 
the  town  of  Beverley  in  Yorkshire  to  the  fact  of  Beavers  having 
abounded  in  the  neighbouring  river  Hull.  (Owen,  '  British  Fossil 
Mammals.') 

Fossil  Beavers. 

M.  Gothelf  de  Fischer  was  the  first  to  announoe  the  existence  of  the 
remains  of  an  extinct  animal  allied  to  the  Beaver.  These  remains, 
consisting  of  a  fossil  cranium,  were  discovered  on  the  sandy  borders 
of  the  Sea  of  Azof.  Cuvier  admitted  the  specific  distinctness  of  this 
animal,  and  adopted  the  name  Castor  trogontherium.  Professor  Owen, 
in  his  history  of  '  British  Fossil  Mammals,'  describes  the  structure  of 
the  teeth  in  this  animal  from  a  specimen  in  the  collection  of  John 
Hunter  in  the  Royal  College  of  Surgeons  of  England,  which  was  found 
in  Walker's  Cliff,  Norfolk,  and  from  a  specimen  in  the  possession  of 
Sir  Charles  Lyell  found  in  the  Norwich  Crag  at  Cromer.  From  an 
examination  of  these  specimens  Professor  Owen  was  enabled  to  add 
considerably  to  the  details  of  our  knowledge  of  the  structure  of  this 
animal.  On  this  ground  he  proposes  to  constitute  for  this  species  a 
new  subgenus,  and  to  call  it  Trogontherium  Cuvieri.  From  the  cha- 
racter of  the  remains  of  the  Trogontherium,  Professor  Owen  concludes 
that  it  must  have  been  much  larger  than  the  European  Beaver.  That 
the  European  Beaver  is  distinct,  and  not  the  degenerate  descendant 
of  the  great  TrogontJierium,  is  proved  by  the  fact  that  the  remains  of 
beavers  in  no  respect  differing  either  in  size  or  in  anatomical  cha- 
racters from  the  Castor  Fiber  of  the  present  day  co-existed  with  the 
Trogontherium. 

Remains  of  the  Common  Beaver  have  been  discovered  by  Mr.  Green,  in 
company  with  the  extinct  Mammoth,  in  the  lacustrine  formations  at 
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Bacton.  Remains  of  the  Beaver  have  also  been  found  in  the  cliffs  at 
Mundesley,  and  in  the  oyster-bed  at  Happisburg  in  Norfolk  ;  also  in 
the  fluvio-marine  crag  at  Thorpe  in  Suffolk,  and  from  a  formation 
earlier  still  in  the  fiuvio-marine  crag  at  Sizewell  Gap  near  Southwold, 
Suffolk.  M.  Fischer  also  received  the  remains  of  another  Beaver  with 
those  of  Trogontherium  from  near  the  lake  of  Rostoff,  in  the  depart- 
ment of  Jarosslow,  and  which  he  called  Trogontherium,  Wemeri,  but 
which  Cuvier  recognised  as  the  remains  of  the  Common  Beaver. 

BECCAFI'CO,  the  Italian  name  for  Beccafigo,  or  Fig-Eater;  Bee- 
figue  of  the  French;  Ficedula  of  the  Romans;  and  SwcaAls  of  the 
Greeks.  Prince  Bonaparte,  in  his  '  Specchio  Comparative,'  observes 
that  this  name  is  applied  to  different  birds  of  the  genus  Sylvia  (Sylvan 
Warblers),  whenever  they  are  fat,  and  in  a  good  state  for  the  table. 
They  are  generally  fruit-eaters  in  the  season ;  but  the  true  Bcccajico, 
with  its  '  came  squisita,'  is,  according  to  the  Prince,  the  Sylvia  hor- 
tensis  of  Bechstein.  [Sylvia.] 

BECHERA,  a  genus  of  Fossil  Plants  proposed  by  Count  Sternberg. 
Bechera  Charwformis  occurs  in  the  strata  of  Coalbrookdale.  In  this 
genus  Sternberg  included  the  Gyrogonites,  or  fossil  Charm  of  the 
Tertiary  Strata  of  the  Isle  of  Wight. 

BECKER,  or  Braize,  a  Fish.  [Pagrus.] 

BEDSTRAW.  [Galium.] 

BEE,  the  name  common  to  all  the  species  of  a  very  numerous 
tribe  of  Insects  of  the  order  Hymenoptera. 

In  England  alone  about  250  species  have  been  discovered.  Kirby, 
in  his  beautiful  monograph,  '  Apum  Anglia-,'  divides  them  into  two 
great  groups — Apis  and  Melitta,  which  differ  principally  in  the  pro- 
boscis. In  Apis  the  tongue  (fig.  3,  c), 
or  central  part  of  the  proboscis,  is 
generally  long,  and  the  proboscis  itself 
has  two  joints,  one  near  the  base,  and 
another  about  the  middle  ;  that  at  the 
base  directing  it  outwards,  and  that  in 
the  middle  directing  it  inwards  :  when 
folded,  the  apex  of  the  tongue  points  V 
backwards.  In  Melitta  the  tongue  ^ 
(Jig.  1 ,  a)  is  short,  and  the  proboscis 
has  but  one  fold,  which  is  near  the 
base ;  and  when  folded  the  apex  of  the 
tongue  points  forwards.  These  two 
groups  are  also  subdivided  by  Kirby, 
and  the  character  of  each  subdivision 
is  given  in  detail ;  but  he  did  not 
think  proper  to  give  names  to  these 
smaller  groups.  It  has  however  since 
been  thought  necessary  to  consider  the 
smaller  groups  as  genera;  and  hence 
they  have  all  been  named,  the  greater 
portion  of  them  by  Latreille.  When 
the  smaller  groups  were  considered 
genera,  the  greater  ones  became  fami- 
lies, and  are  named  Apidw  and  Andrce- 
nidw  by  Dr.  Leach. 

The  species  of  Andranidw,  which 
are  very  abundant  during  the  spring     yig.  1.— The  under  side  of  the 
months,  frequent  grassy  banks  ;  the  Head  of  one  of  the  Andrtcnidw 
males  are  generally  seen  flying  about  {Melitta,    Kirby),   showing  the 
hedges.    The  females  usually  construct  proboscis,    a,  the  tongue, 
their  nests  underground ;  for  which 

purpose  they  generally  select  a  bank  in  a  southern  aspect  :  some 
species  choose  sandy  situations,  while  others  prefer  a  heavier  soil. 
The  female  having  fixed  upon  a  convenient  spot,  excavates  a  cylin- 
drical hole,  from  five  or  six  inches  to  a  foot  in  depth,  and  only  just 
large  enough  to  allow  her  to  enter;  at  the  bottom  it  is  slightly 
increased  in  width,  and  rendered  smooth  by  being  lined  with  a 
glutinous  substance.  The  labour  of  forming  these  cells  is  consider- 
able, for  the  soil  is  removed  grain  by  grain,  and  deposited  round  the 
entrance  of  the  hole,  so  that  a  little  hillock  is  formed.  The  cell 
being  completed,  her  next  object  is  to  furnish  it  with  pollen  ;  this  is 
collected  from  flowers,  and  carried  on  the  tibia;  of  the  hinder  legs, 
which  are  thickly  furnished  with  tolerably  long  hair,  among  which 
the  pollen  is  earned  until  she  arrives  at  the  cell.  When  a  sufficient 
quantity  of  pollen  is  collected,  and  made  into  a  kind  of  paste  by  the 
addition  of  a  portion  of  honey,  it  is  formed  into  a  little  ball,  in  which 
an  egg  is  deposited ;  the  mouth  of  the  cell  is  then  carefully  closed,  to 
prevent  the  entrance  of  other  insects.  The  egg  soon  hatches,  and 
becomes  a  larva,  which  feeds  upon  the  pollen  until  it  is  all  consumed ; 
the  larva  then  turns  to  a  pupa,  and  the  pupa  to  the  perfect  insect. 
It  is  remarkable  that  the  Andrmnidte  seldom  make  their  appearance 
after  the  spring  months  and  early  part  of  the  summer,  although  the 
eggs  laid  at  that  time  have  undergone  all  their  metamorphoses  (in 
many  instances)  by  the  autumn.  The  newly-disclosed  insect  remains 
all  the  intermediate  time  in  a  torpid  state.  We  believe  that  the 
species  only  live  one  year,  for  in  the  autumn  we  have  found  many  of 
them  on  the  ground  dead,  and  the  inner  part  of  their  body  devoured  : 
this  is  probably  done  by  a  spider  which  is  found  in  the  same  situations. 

The  habits  of  the  species  of  Apida:  are  more  variable  :  many  exca- 
vate their  cells  in  wood ;  some,  like  the  cuckoo,  make  use  of  the  nests 


of  other  species ;  others  again  do  not  excavate  cells,  but  make  use  of 
any  hole  already  formed,  or  of  some  other  situation  convenient  for 
that  purpose.  Of  this  last  description  a  species  of  the  genus  Anthi 
dium  has  afforded  a  remarkable  instance.  This  bee  is  nearly  the 
size  of  the  Hive-Bee,  but  is  broader  in  proportion,  and  is  easily 
distinguished  from  all  the  hitherto-discovered  British  species,  by 
having  a  series  of  bright  yellow  spots  on  each  side  of  the  abdomen. 
A  female  of  this  species  has  been  known  to  build  her  nest  in  the  lock 
of  a  garden  gate.  The  nest  consists  of  a  number  of  cells  formed  of 
down  collected  from  the  Anemone  sylvestris,  and  probably  from  other 
woolly-leaved  plants,  scraped  off  by  the  bee  with  its  jaws. 

The  flight  of  this  insect  is  exceedingly  swift ;  but  when  it  has  dis- 
covered a  flower  on  which  it  intends  to  settle  (generally  that  of  the 
blind  nettle),  it  stops  suddenly,  poises  itself  in  the  air  for  a  few 
seconds,  and  then  darts  upon  the  flower,  dislodging  any  bee  which 
may  have  settled  upon  it  before. 

Sometimes  it  appears  more  anxious  to  dislodge  other  bees,  and  to 
prevent  their  gathering  honey,  than  to  collect  for  itself,  for  it  flies 
about  from  flower  to  flower,  and  pounces  upon  all  it  meets  with. 

Anthophora  return  is  another  bee,  which  in  its  flight  very  much 
resembles  the  one  just  described.  This  bee  is  considerably  larger 
than  the  Hive-Bee :  the  male  is  brown,  sometimes  inclining  to  an 
ochre  colour,  and  is  remarkable  for  the  three  long  tufts  of  hair  which 
are  attached  to  the  middle  leg,  two  of  them  to  the  tip  of  the  tibiic 
(that  on  the  posterior  part  being  very  long),  and  another  to  the  tip  of 
the  tarsus.  The  female  of  this  species  is  so  much  unlike  the  male, 
that  it  has  been  thought  by  many  to  be  a  distinct  species.  It  is 
entirely  black,  except  the  outer  side  of  the  hinder  tibiic,  which  is 
covered  with  red  hairs  :  it  is  without  the  tufts  on  the  intermediate 
leg.  This  species  constructs  its  cells  in  the  sides  of  banks,  generally 
choosing  those  which  are  perpendicular. 

It  is  to  this  same  family  that  the  Hive-Bee  belongs,  to  the  history 
and  economy  of  which  we  shall  confine  ourselves. 

The  Apis  mcllijica,  Hive-Bee,  or  Honey -Bee,  has  for  many  ages  justly 
claimed  the  attention  and  study  of  naturalists.  Among  the  earliest 
of  its  observers  may  be  enumerated  Aristotle  and  Virgil ;  also  Aristo- 
machus  of  Soli  in  Cilicia,  and  Philiscus  tho  Thasian.  Aristomachus, 
we  are  told  by  Pliny,  attended  solely  to  bees  for  fifty-eight  years  ;  and 
Philiscus,  it  is  said,  spent  the  whole  of  his  time  in  forests,  investigating 
their  habits.  (Plin.  xi.  (J.)  Both  these  observers  wrote  on  the  Bee.. 
In  modern  times  the  labours  of  Swammerdam,  Reaumur,  Bonnet, 
Schirach,  Thorley,  Hunter,  Huber,  and  others,  have  added  greatly  to 
our  knowledge  of  this  interesting  species. 


Fig.  2. — The  three  descriptions  of  Bees  of  a  Hive. 
a,  the  Male  or  Drone  ;  6,  the  Neuter  or  Worker ;  c,  the  Female  or  Queen. 
The  lines  denote  the  natural  length  of  each. 

The  Honey -Bee  always  lives  in  society  with  many  of  its  own  species. 
In  its  natural  state  it  generally  constructs  its  nest  in  hollow  trots ; 
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but  throughout  Europe  it  is  now  rather  a  rare  occurrence  to  find  it 
otherwise  than  domesticated. 

Each  society  or  swarm  is  composed  of  three  descriptions  of  Bees— 
the  Male,  or  Drone;  the  Neuter,  or  Worker;  and  the  Female,  or  Queen. 

The  Drone,  or  Male  Dee,  in  general  form,  is  almost  cylindrical,  the 
separation  between  the  thorax  and  abdomen  being  much  less  distinct 
than  in  the  females  or  neuters.  The  head  is  large,  rather  narrower 
than  the  thorax  :  the  eyes  are  very  large,  and  meet  at  the  vertex  of 
the  head,  but  divide  as  they  approach  the  forehead  ;  close  to  the 
point  of  separation  there  are  three  stemmata.  The  antenna;  are 
13-jointed.  The  thorax  is  thickly  covered  above  and  beneath  with 
short  pale  brown  hairs  resembling  velvet.  The  length  of  the  abdomen 
is  scarcely  greater  than  is  its  breadth,  and  it  is  terminated  obtusely : 
it  has  only  four  segments  visible  from  the  upper  side,  the  anal  seg- 
ments being  hidden  beneath  the  others.  The  basal  and  apical  segments 
are  each  thickly  covered  with  pale  hairs.  The  colour  of  the  abdomen 
is  black  above,  having  the  edge  of  each  segment  of  a  light  brown 
colour ;  the  underside  of  the  body  is  also  pale.  The  legs  are  black  ; 
the  inner  side  of  the" binder  legs  is  covered  with  pale  down.  All  the 
claws  are  divided,  the  inner  part  being  nearly  equal  in  length  to  the 
outer  part.  The  wings  are  large,  and  rather  longer  than  the  body  ; 
the  anterior  wings  are  rather  acute  at  the  apex. 

Tho  Drone  may  be  readily  distinguished  from  the  queen  and 
workers  by  its  greater  breadth,  large  eyes  (which  meet  at  the  top  of 
the  head),  and  the  abdomen  having  only  four  segments  visible  from 
the  upper  side.  The  wings  are  much  longer  in  proportion  than  those 
of  the  worker  or  the  queen,  for  in  this  sex  they  reach  beyond  the 
extremity  of  the  abdomen. 

The  number  of  drones  in  a  hive  is  remarkably  irregular,  varying 
from  600  or  700  to  2000  ;  but  the  proportion  is  not  regulated  by  the 
number  of  bees  contained  in  the  hive,  for  a  small  swarm  will  some- 
times possess  as  many  drones  as  a  large  one. 

The  time  required  to  complete  the  metamorphosis  of  the  drone  is 
as  follows.  In  three  days  after  the  deposition  of  the  egg  the  larva 
makes  its  appearance  :  about  the  middle  of  the  seventh  day  from  this 
time,  the  larva,  having  then  arrived  at  its  full  growth,  spins  its  cocoon, 
a  silken  substance  with  which  it  lines  the  interior  of  its  cell :  this  is 
accomplished  in  about  a  day  and  a  half.  It  then  turns  to  the  pupa, 
and  ultimately  to  the  perfect  insect,  having  been  about  24  days  from 
the  laying  of  the  egg  to  tho  coming  forth  in  the  winged  state. 

The  Neuter,  or  Worker,  is  of  a  dark-brown  colour,  approaching  to 
black;  the  head  and  thorax  resemble  those  of  the  female,  but  the 
head  has  black  hair  on  the  vertex.  The  abdomen  is  conical,  and 
composed  of  six  distinct  segments :  the  basal  one  is  thickly  covered 
with  hair,  the  other  segments  are  sparingly  clothed.  The  logs  are 
black  :  the  plantar  of  the  hinder  legs  are  transversely  striated  on  the 
inner  side.  The  wings  when  closed  nearly  reach  to  the  apex  of  the 
abdomen. 

In  about  four  days  after  the  egg  of  the  Worker  has  been  deposited 
the  larva  is  hatched,  and  in  five  or  six  days  more  (according  to  the 
weather)  it  is  full  grown  ;  it  is  then  sealed  up  in  its  cell  by  the  nurse 
bees  with  a  covering  of  farina  mixed  with  wax.  As  soon  as  the  larva 
is  inclosed  it  spins  its  cocoon,  which  operation  requires  about  36 
hours  :  it  then  turns  to  the  pupa,  and  in  about  eight  days  more  to  the 
perfect  insect;  having  been  21  days  in  existence,  that  is,  from  the 
time  the  egg  was  laid  until  the  insect  has  attained  its  perfect  state. 
The  numbers  of  workers  in  a  well-stocked  hive  is  about  15,000  or 
20,000.  The  occupation  of  these  bees  is  to  collect  honey,  pollen,  and 
propolis ;  to  build  the  combs,  and  to  attend  upon  the  young. 


a 

Fig.  3. — a,  the  proboscis  of  the  Hivc-Bcc  ;  c,  the  tongue ;  b,  the  hinder  lei; 
of  the  Worker-Bee  ;  d,  the  part  on  which  the  pollen  is  carried. 

Honey  is  collected  by  means  of  the  proboscis.  To  a  common 
observer  this  instrument  appears  to  be  a  single  tube,  through  which 
it  is  thought  the  honey  is  conveyed  to  the  stomach  by  suction  ;  but  if 
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We  examine  the  proboscis  through  a  lens  of  very  moderate  power,  we 
find  that  it  is  composed  of  five  very  distinct  parts,  a  central  stalk  and 
four  lateral  ones,  two  oa  each  side.  Tho  central  part  is  that  which  is 
principally  used  in  collecting  honey  :  this  part  is  not  perforated,  but 
is  a  flat  cartilaginous  substance,  and  is  used  as  a  tongue  in  lapping  up 
the  honey,  which  is  then  conveyed  to  the  pharynx,  and  is  afterwards 
disgorged  into  the  cells  of  the  comb,  part  being  used  for  the  purpose 
of  feeding  the  young,  and  the  remainder  stored  up  for  the  winter's 
consumption. 

Pollen  is  collected  from  the  anthers  of  flowers,  and  is  carried  on  the 
outer  surface  of  the  tibia),  or  middle  joint  of  the  hinder  leg :  this  part 
of  the  leg  is  very  broad ;  on  one  side  it  is  concave,  and  furnished  with 
a  series  of  strong  curved  hairs  on  its  margins,  forming  a  natural 
basket  admirably  adapted  to  the  purpose  for  which  it  is  used.  This 
substance  mixed  with  honey  forms  the  food  of  the  larva;,  for  which 
purpose  alone  it  is  collected. 

In  many  instances  it  is  only  by  the  bees  travelling  from  flower  to 
flower  that  the  pollen  or  farina  is  carried  from  the  male  to  the 
female  flowers,  without  which  they  would  not  fructify.  One  species 
of  bee  would  not  be  sufficient  to  fructify  all  the  various  sorts  of 
flowers,  were  the  bees  of  that  species  ever  so  numerous,  for  it  requires 
species  of  different  sizes  and  different  constructions.  "  M.  Sprengel 
found,  that  not  only  are  insects  indispensable  in  fructifying  different 
species  of  Iris,  but  that  some  of  them,  as  /.  Xiphlum,  require  the 
agency  of  the  larger  humble  bees,  which  alone  are  strong  enough  to 
force  their  way  beneath  the  stile  flag ;  and  hence,  as  these  insects  are 
not  so  common  as  many  others,  this  Iris  is  often  barren,  or  bears 
imperfect  seeds." 

Propolis  is  a  resinous  unctuous  substance,  of  a  reddish  colour,  and 
is  collected  from  the  buds  of  trees  :  it  is  not  only  used  in  lining  the 
cells  of  a  new  comb,  but  it  is  sometimes  kneaded  with  wax  and  used 
in  rebuilding  weak  parts.  It  is  also  used  in  stopping  all  the  crevices 
in  the  interior  of  a  hive.  The  workers  which  arrive  laden  with  this 
substance  are  relieved  of  their  burden  by  others  ;  these  in  their  turn 
distribute  it  among  many,  who  employ  it  for  the  purposes  above 
mentioned. 

Nature  has  provided  checks  to  prevent  the  too  rapid  increase  of  the 
various  species  of  insects.  Among  those  of  the  Hive-Bee,  the  hornet 
and  wasp,  and  two  or  three  species  of  moths,  commit  great  devasta- 
tion. Wasps  frequently  take  possession  of  a  hive,  and  after  destroy- 
ing, or  causing  their  weaker  neighbours  to  desert  the  hive,  consume 
all  the  honey  it  contains,  and  sometimes  even  construct  their  own 
nests  in  the  hive.  Achcrontia  atropos,  the  Sphinx,  or  the  Death's- 
Head  Hawk-Moth,  which  is  almost  as  large  as  our  common  bat, 
sometimes  makes  its  way  into  hives,  and  consumes  much  of  the  bees' 
stores.  This  iuscct  has  the  power  of  emitting  a  peculiar  sound,  not 
unlike  that  of  the  queen-bee  :  this  sound  is  supposed  to  have  the. 
same  effect  (that  of  rendering  the  workers  motionless)  as  that  emitted 
by  the  queen. 

Two  other  moths  commit  great  devastation  in  hives  :  these  are 
small  species  (Galleria  alvcaria,  and  G.  melonella — the  Honey-Moth, 
and  the  Honeycomb-Moth,  which,  in  spite  of  the  guards  constantly 
kept  at  the  entrance  of  hives,  gain  admittance,  and  deposit  their  eggs 
in  the  combs.  The  larva;  hatched  from  these  eggs  form  passages 
through  the  comb  in  all  directions,  spinning  a  silken  tube  as  they 
proceed,  which  it  appears  is  too  strong  for  the  bees  to  destroy,  and  of 
course  they  cannot  sting  the  larva;.  These  larva;  generally  oblige  the 
bees  to  desert  the  hive  after  a  short  time. 

In  attending  upon  the  young  the  labour  of  the  workers  apjiears  to 
be  divided  ;  a  certain  number  always  remain  brooding  over  the  cells 
and  feeding  them,  while  others  are  employed  in  collecting  honey.  It 
is  these  last  that  are  the  principal  secreters  of  wax,  and  arc  called 
Wax- Workers  :  the  former  are  called  Nurse-Bees. 

The  Queen-Dec  is  of  a  dark-brown  colour  :  the  head  is  thickly  fur- 
nished with  yellow  hairs,  except  on  the  forehead,  where  the  hair  is 
nearly  black ;  on  the  vertex  there  are  three  small  convex  simple  eyes, 
or  stemmata.  The  antenna;  are  yellow  beneath  and  brown  above,  and 
composed  of  twelve  joints,  the  basil  joint  is  more  than  one-third  of 
the  whole  length,  the  remaining  joints  are  bent  forwards,  and  at  an 
angle  with  the  first.  The  thorax  is  covered  with  pale-brown  hairs. 
The  abdomen  is  the  shape  of  an  elongated  cone,  and  nearly  smooth, 
exhibiting  six  distinct  segments  above  :  the  under  side  of  the  body 
and  the  base  of  each  segment  above  are  of  a  paler  colour  than  the 
remaining  parts.  The  legs  are  of  a  brownish  yellow  :  the  femora  and 
tibia?  of  the  anterior  legs  and  the  base  of  the  femora  of  the  posterior 
legs  are  brown.  All  the  claws  of  the  tarsi  are  divided,  the  inner  divi- 
sion being  much  shorter  than  the  outer  one.  The  wings  are  short  and 
small  in  proportion,  scarcely  reaching  more  than  half  the  length  of 
the  abdomen. 

This  sex  is  furnished  with  a  bent  sting ;  in  the  neuter  the  sting  is 
straight ;  the  male  has  no  sting.  The  Queen-Bee  resembles  the  worker 
in  the  shape  of  the  head  and  thorax ;  but  the  great  length  of  the 
abdomen  and  the  paler  colour  of  the  legs  and  antenna;  arc  its  chief 
distinguishing  characteristics.  There  is  but  one  queen  in  a  hive,  who 
is  treated  with  the  greatest  attention  by  all  the  other  bees.  It  might 
be  wondered  how  they  can  distinguish  the  queen  from  any  other  bee, 
the  interior  of  the  hive  being  quite  dark :  in  this  the  antenna;  are 
their  sole  guide,  for  if  the  workers  be  prevented  touching  her  occa- 
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eionally  with  the  antenna?  they  proceed  as  if  she  were  lost.  This  has 
been  satisfactorily  proved  by  some  ingenious  experiments  by  Huber. 
if  by  accident  the  Queen  be  killed,  or  if  she  die,  her  dead  body  is  still 
treated  with  attention,  and  for  a  time  even  preferred  to  any  other 
queen. 

The  Queen  being  accidentally  or  intentionally  removed  from  a  hive, 
her  absence  is  soon  discovered  and  great  disorder  follows  ;  but  this  is 
only  temporary,  for  in  a  few  hours  preparation  is  made  to  replace  her 
loss.  The  larva?  of  neuters  from  two  to  three  days  old  are  selected 
for  this  purpose :  the  cells  containing  them  are  each  enlarged  by 
sacrificing  three  adjoining  cells,  and  in  this  space  the  workers  build  a 
cylindrical  tube  which  surrounds  the  young  larva?,  which  are  then 
supplied  with  the  same  food  as  that  given  to  the  ordinary  royal  larva?, 
and  which  is  more  pungent  than  that  given  to  common  larva?.  In 
about  three  days'  time  a  perpendicular  tube  is  constructed  and  joined 
to  the  mouth  of  the  cell  just  described  ;  into  this  the  larva  gradually 
makes  its  way,  moving  in  a  spiral  direction.  It  then  remains  two 
days  in  a  perpendicular  position,  the  head  being  downwards,  after 
which  it  turns  to  the  pupa  and  then  to  a  queen.  As  several  hatch 
nearly  at  the  same  time,  the  strongest  stings  the  others  to  death,  and 
becomes  ruler  of  the  hive.  From  this  it  is  evident  that  the  worker- 
bees  are  imperfect  females,  requiring  only  a  slight  difference  of  treat- 
ment in  the  larva  state  to  become  queens  or  fertile  females. 

If  the  Queen  be  removed  from  a  hive,  and  a  stranger  be  immediately 
introduced,  she  is  surrounded  and  kept  prisoner  until  she  dies  of 
hunger;  for  the  workers  never  sting  a  Queen.  If,  however,  IS  hours 
have  elapsed  since  the  loss  of  the  former  queen,  the  stranger  is 
better  received,  for  although  she  is  at  first  surrounded,  she  is  ultimately 
set  at  liberty,  and  treated  with  all  the  usual  attention  ;  but  if  21  hours 
have  elasped  before  the  strange  queen  be  introduced,  she  is  at  once 
admitted  to  the  sovereignty  of  the  hive. 

While  the  Queen  remains  in  a  hive,  the  introduction  of  a  strange 
queen  will  occasion  a  disturbance,  somewhat  similar  to  that  which 
takes  place  when  two  or  three  young  queens  escape  from  their  cells  at 
the  same  time  :  both  the  stranger  and  the  reigning  queen  are  sur- 
rounded by  the  workers,  and  the  escape  of  either  being  thus  prevented, 
they  are  soon  brought  into  contact.  A  battle  ensues,  which  ends  in  the 
death  of  one  of  them,  and  the  other  then  becomes  ruler  of  the  hive. 

The  sole  occupation  of  the  Queen  is  to  lay  eggs  in  the  various  cells 
prepared  by  the  workers  for  that  purpose,  for  she  takes  no  care  of  the 
young  herself.  Until  she  is  about  eleven  months  old,  the  eggs  laid 
are  nearly  all  such  as  will  turn  to  workers,  but  at  the  completion  of 
that  j)eriod,  which  most  frequently  happens  in  the  spring  time,  the 
queen  commences  the  great  laying  of  the  eggs  of  males ;  at  this  time 
the  queen  will  lay  from  2000  to  3000  eggs,  sometimes  from  40  to  50 
a  day  being  laid  during  the  months  of  March  and  April.  There  is  also 
another  laying  of  the  eggs  of  males  in  the  autumn,  but  this  is  not  so 
considerable.  In  the  interval,  the  eggs  of  workers  are  almost  exclu- 
sively laid. 

There  seems  to  be  a  relation  between  the  laying  of  the  eggs  of  males 
and  the  construction  of  royal  cells,  for  the  workers  always  commence 
the  construction  of  the  latter  at  the  time  that  the  female  is  laying  the 
eggs  that  are  to  turn  to  drones. 

The  royal  cells  are  very  different  from  those  of  the  male  or  worker, 
and  are  generally  suspended Siom  the  edges  or  sides  of  the  comb: 
their  number  varies 
from  two  or  three  to 
twenty,  though  the 
latter  is  a  very  un- 
usual number.  In 
form  they  arc  very 
much  like  a  pear, 
having  the  thickest 
end  joined  to  the 
comb,  the  other  end, 
r.t  which  part  the 
mouth  or  entrance  of 
(he  cell  is  situated, 
tanging  downwards. 

In  these  cells  the 
queen  deposits  the 
eggs  of  future  queens,  „.  .  ,  "  l- 
at  intervals  of  at  least  Fls'  4— rhe  Queen  s  Cell>  a>  Slcle  view  of  the  samo- 
a  day,  and  always  during  the  period  of  laying  the '  eggs  of  males. 
When  the  Queen  is  about  to  lay,  she  thrusts  her  head  into  a  cell 
to  ascertain  its  fitness  ;  she  then  inserts  her  abdomen,  and .  in  a  few 
seconds  withdraws  it,  leaving  an  egg  at  the  bottom  of  the  cell  fixed 
in  an  upright  position  by  a  glutinous  substance  at  one  of  its  ends. 

The  egg  is  about  one-twelfth  of  an  inch  long,  and  of  a  cylindrical 
form,  with  rounded  ends.  When  the  larva  emerges  from  the  egg,  it  is 
immediately  supplied  with  food  by  the  nurse-bees.  This  larva  may  be 
seen  lying  in  a  curved  position  at  the  bottom  of  the  cell,  where  it  con- 
tinues to  grow  until  it  has  completely  filled  up  the  space ;  when  it  is 
full  grown  it  lies  horizontally  with  its  head  towards  the  entrance. 
The  food  given  to  the  larva  is  a  mixture  of  farina,  honey,  and  water, 
which  is  converted  into  a  whitish  jelly  by  elaboration  in  the  stomachs 
of  the  nurse-bees  :  the  proportions  of  farina  and  honey  vary  according 
'to  the  age  of  the  young,  and  we  believe  that  the  food  is  not  given 


directly  to  the  larva,  but  disgorged  into  the  cell,  so  that  the  insect  i?' 
surrounded  with  it.  But  when  the  larva  is  nearly  full  grown,  its  food 
is  sweeter  (probably  containing  a  greater  proportion  of  honey),  and 
is  applied  by  the  nurse-bees  directly  to  its  mouth,  somewhat  in  the 
manner  of  a  bird  feeding  its  young. 


J 


Fig 


-a,  the  Egg  ;  b,  the  Larva  ;  c,  the  Pupa  of  the  Workcr-Bcc  ;  and 
d,  the  head  of  the  Larva  magnified. 


The  drone  and  worker-bees  are  of  a  grayish  colour  when  they  first 
leave  their  cells,  and  several  days  elapse  before  they  are  strong  enough 
to  fly ;  but  the  queen  is  kept  prisoner  in  her  cell  for  some  time  after 
she  has  assumed  the  imago  state.  The  reasons  for  this  imprisonment 
we  shall  presently  show. 

When  the  larva?  in  the  queens'  cells  are  about  to  change  into  pupa? 
the  old  queen  begins  to  exhibit  signs  of  agitation — running  carelessly 
over  the  cells,  occasionally  thrusting  her  abdomen  into  some  of  them 
as  if  about  to  lay,  but  withdrawing  without  having  done  so,  or 
perhaps  laying  them  on  the  side  of  the  cell  instead  of  at  the  bottom. 
She  is  no  longer  surrounded  by  her  usual  circle  of  attendants,  and 
her  agitation  being  communicated  to  all  she  passes,  at  length  a  general 
confusion  is  created,  till  at  last  the  greater  portion  of  the  bees  rush 
out  of  the  hive  with  that  queen  at  their  head.  It  is  thus  that  the 
first  swarm  quits  the  hive,  and  it  is  invai'iably  conducted  by  the  old 
queen. 

At  any  other  time  the  queen  would  have  been  unable  to  fly,  the 
great  number  of  eggs  contained  in  her  abdomen  rendering  her  too 
heavy  ;  this  however  is  sufficiently  reduced  after  the  great  laying  just 
described  to  enable  her  to  fly  with  ease. 

An  unerring  instinct  obliges  the  Queen  to  leave  the  hive  at  this 
time,  for  two  sovereigns  never  can  co-exist  in  the  same  community  ; 
and  had  she  not  left  it  the  young  queens  (now  just  about  to  quit  their 
cells)  would  inevitably  have  been  killed  by  her.  Let  vis  now  observe 
what  is  going  on  in  the  hive  which  has  just  been  deserted  by  its 
queen.  It  would  seem  as  if  it  were  too  much  reduced  by  the  departure 
of  the  swarm,  but  it  must  be  borne  in  mind  that  this  event  never 
occurs  except  in  the  middle  of  the  day  and  during  very  fine  sunny 
weather,  when  a  large  portion  of  the  bees  are  abroad  gathering  honey 
and  pollen ;  and  if  the  hive  contain  a  numerous  colon}',  these  on  their 
return,  together  with  those  which  have  not  been  disturbed  during 
the  general  confusion,  and  a  considerable  number  of  young  brood 
continually  hatching,  form  a  sufficient  stock,  and  perhaps  even  enough 
to  send  oft'  another  swarm. 

In  two  or  three  days'  time  from  the  leaving  of  the  first  swarm 
perfect  order  is  restored  in  the  hive,  and  the  nurse-bees  continue  to 
attend  upon  the  young,  carefully  watching  the  queens'  cells,  and 
working  at  the  outsides  by  removing  the  wax  from  the  surface.  K 
is  said  that  the  wax  is  removed  in  order  to  facilitate  the  exit  of  the 
young  queen  ;  but  although  the  removal  of  it  may  thus  be  of  service, 
we  are  not  inclined  to  think  it  is  done  for  that  purpose. 

The  eggs  are  laid  in  the  royal  cells  at  intervals  of  at  least  a  day, 
and  it  consequently  follows  that  the  completion  and  closing  of  these 
cells  must  take  place  at  different  times :  we  say  completion,  for  at 
the  time  the  queen  lays  the  eggs  the  cells  are  only  half  formed,  and 
resemble  the  cup  of  an  acorn.  When  the  cells  have  been  closed  about 
seven  days  the  young  queen  cuts  away  with  her  jaws  the  part  of  the 
silken  covering  at  the  mouth  of  the  cell,  and  if  permitted  would  make 
her  escape  ;  but  the  bees  guarding  the  cells  solder  the  covering  with 
some  particles  of  wax,  and  keep  her  prisoner  about  two  days,  in  which 
time  she  obtains  sufficient  strength  to  be  able  to  fly  immediately  on 
quitting  her  prison.  It  is  difficult  to  imagine  by  what  means  the  bees 
guarding  the  royal  cells  can  judge  of  the  fitness  of  the  inclosed  female 
for  liberation.  The  most  probable  conjecture  is,  that  they  judge  by 
the  quality  of  the  sound  emitted  by  the  prisoner  at  this  time.  This 
sound  consists  of  a  number  of  monotonous  notes  so  rapidly  repeated 
as  almost  to  appear  one  continuous  sound.  The  sound  is  produced 
by  the  vibration  of  the  wings,  and  probably  becomes  sharper  and  more 
audible  as  the  bee  acquires  strength. 

The  young  queen  upon  being  liberated  immediately  approaches  the 
remaining  royal  cells,  and  would  destroy  their  contents  by  tearing 
them  open  and  mortally  wounding  her  rivals  with  her  sting  ;  but  this 
is  not  permitted,  for  so  long  as  there  is  a  sufficient  number  of  guards 
they  bite  and  drive  her  away.  She  has  the  power  however  of  arresting 
this  ill-treatment  for  awhile  by  emitting  a  peculiar  sound,  which  has 
such  an  effect  on  the  sentinels  that  they  remain  motionless  ;  and  she 
sometimes  takes  advantage  of  this  to  make  an  attack  upon  the  royal 
cells.  But  as  the  sound  ceases  when  she  moves  the  charm  is  dissolved, 
her  guards  recover  their  power,  and  she  is  again  driven  back. 

After  a  time  the  young  queen,  owing  to  her  strong  desire  to  attack 
the  royal  cells  and  the  constant  repulses  she  meets  with,  becomea 
extremely  agitated,  and  by  running  quickly  over  the  cells  and  groups 
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of-  workers  communicates  her  disorder  to  a  great  portion  of  the  bees, 
ho  that  a  large  number  quit  the  hive  and  cluster  about  the  outside, 
and  after  a  short  time  the  young  queen  leaves  the  hive  with  a  swarm. 
Thus  it  is  that  the  second  swarm  is  thrown  off.  It  seldom  happens 
that  a  hive  sends  off  more  than  two  or  three  swarms ;  after  which, 
unless  the  hive  be  an  extremely  populous  one,  there  are  so  few  bees 
left  that  there  is  not  a  sufficient  number  to  keep  proper  guard  over 
the  royal  cells.  The  young  queens  consequently  make  their  escape, 
two  or  three  at  a  time,  in  which  case  a  contest  takes  place  between 
them,  and  the  strongest  remains  queen  of  the  hive,  after  destroying 
all  the  royal  larvae  and  pupa:  that  remain. 

But  if  the  hive  be  an  unusually  populous  one  there  may  be  four  or 
five  swarms  sent  off,  all  accompanied  by  the  same  circumstances  as 
those  just  related.  In  case  a  hive  is  poorly  stocked  at  the  time  of  the 
great  laying  of  male  eggs  no  royal  cells  are  built,  and  consequently  no 
swarms  leave.  After  the  swarming  a  general  massacre  of  the  drones 
takes  place  :  these  defenceless  individuals  (for  the  male  has  no  sting) 
are  stung  to  death  by  the  neuters. 

When  a  swarm  quits  a  hive  it  usually  clusters  on  a  tree  or  bush  in 
the  neighbourhood,  and  if  it  be  not  hived  it  will  shortly  leave  this 
situation,  and  take  possession  of  an  old  tree  or  part  of  an  old  building. 
It  is  said  that  bees  send  out  scouts  before  leaving  the  hive  to  search 
for  a  convenient  situation  for  their  new  abode,  and  that  they  may  be 
seen  going  backwards  and  forwards  to  the  spot  fixed  upon  some  little 
time  before  the  swarm  departs.  The  clustering  of  the  swarm  probably 
proceeds  from  a  desire  in  the  bees  to  be  congregated  together  prior 
to  their  last  flight.  As  soon  as  the  bees  have  taken  possession  of  a 
new  abode,  or  have  been  hived,  they  commence  building  the  comb. 

It  has  been  stated  that  the  first  swarm  is  always  conducted  by  an 
old  queen,  and  the  following  swarms  by  the  young  queens  as  they  are 
successively  hatched.  The  latter  are  in  a  virgin  state,  but  not  so  the 
former,  nor  do  these  require  farther  intercourse  with  the  male.  About 
two  or  three  days  after  quitting  her  cell,  and  the  fifth  day  of  her 
existence  in  the  winged  state,  the  young  queen  quits  the  hive,  and 
after  reconnoitring  its  exterior  and  making  herself  acquainted  with  its 
situation  by  flying  from  it  and  retm-ning  several  times,  she  then  soars 
high  in  the  air,  forming  spiral  circles  as  she  ascends.  This  ascent  is 
generally  preceded  by  a  flight  of  drones,  and  it  is  at  this  time  (whilst 
on  the  wing)  that  the  sexual  intercourse  takes  place.  The  queen  is 
never  observed  to  quit  the  hive  but  at  this  time,  and  hence  it  is  sup- 
posed that  this  one  intercourse  is  sufficient  to  fertilise  all  the  eggs 
she  may  ever  lay.  Huber  decidedly  ascertained  that  it  was  sufficient 
for  two  years.  We  think  it  very  improbable  that  a  queen  would  live 
much  beyond  that  time.  In  about  46  hours  after  the  intercourse 
with  the  male  has  taken  place,  at  which  time  a  part  of  the  comb  would 
be  constructed  in  the  new  hive,  the  queen  commences  laying  her  eggs ; 
those  first  deposited  being  such  as  will  turn  to  workers,  as  before 
described. 

The  Construction  of  the  Comb. — In  the  '  Introduction  to  British 
Entomology '  by  Kirby  and  Spence,  after  referring  to  the  various 
accounts  of  ancient  and  modern  writers  on  this  subject,  it  is  observed, 
"  Still  the  construction  of  the  comb  of  the  bee-hive  is  a  miracle  which 
overwhelms  our  faculties."  John  Hunter,  who  was  the  first  to  discover 
the  true  origin  of  wax,  imagined  that  the  waxen  scales  (which  we 
shall  hereafter  mention)  bore  some  proportion  to  the  different  parts 
of  the  cells  in  the  formation  of  which  they  were  used,  and  thus  fur- 
nished a  guide  to  their  construction.  Some  naturalists  have  conjec- 
tured that  the  antennae,  mandibles,  and  other  parts  of  the  body  were 
used  to  measure  the  work,  and  from  this  they  have  endeavoured  to 
account  for  the  accuracy  of  their  proceedings.  The  latter  conjecture 
appears  incompatible  with  instinct,  while  the  well-authenticated  mode 
of  proceeding  in  the  construction  of  the  comb  throws  great  doubt  on 
the  former. 

Upon  examination  of  various  combs,  the  partitions  between  all  the 
ordinai-y  cells  (both  at  the  sides  and  bottoms)  are  found  to  be  exactly 
the  same  in  thickness,  and  the  cells  hexagonal  with  angular  bottoms. 
Exceptions  to  this  general  rule  are  occasionally  found,  and  it  is  by 
observing  these  exceptions  with  attention — by  observing  the  various 
modifications  of  the  work  under  extraordinary  circumstances,  that 
some  idea  of  the  principles  which  guide  the  bee  in  its  operations  may 
be  formed.  The  royal  cell  is  a  remarkable  exception  ;  its  form  we 
have  already  described.  In  the  original  construction  of  this  cell,  a 
profusion  of  material  is  always  disposed  of,  particularly  at  the 
junction  of  the  cell  with  the  comb.  The  extra  quantity  of  wax  in 
this  part,  and  on  the  surface  of  the  cell  (which  is  also  unusually 
thick)  is,  however,  soon  reduced  by  numerous  circular  excavations, 
the  depth  of  which  varies  according  to  that  of  the  wax,  and  in  the 
mass  nearest  the  comb  they  actually  become  cells,  though  in  most 
instances  unfit  for  use.  These  cells  are  invariably  cylindrical,  with 
concave  bottoms,  except  they  come  in  contact  with  others,  in  which 
case  the  wax  is  always  removed  from  the  interstices  thus  formed, 
cither  at  the  sides  or  at  the  bottoms ;  and  the  partitions  arc  thus 
reduced  to  the  same  thickness  as  those  between  the  cells  constructed 
in  the  ordinary  way.  Hence  we  frequently  find,  in  these  parts,  cells 
with  one  side  circular  and  the  other  angular ;  the  situation  of  the 
(ingles  being  invariably  determined  by  the  position  of  those  cells  with 
which  they  are  in  contact. 

To  work  in  circles  or  segments  of  circles  appears  most  compatible 
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with  animal  mechanism  acted  upon  by  instinct,  for  we  observe  that 
the  works  of  almost  all  insects  (perhaps  we  may  say  almost  all  animals) 
proceed  in  circles  or  segments  of  circles.  The  cells  of  almost  all  the 
various  species  of  bees  are  of  this  construction,  and  we  find  that, 
under  peculiar  circumstances,  those  of  the  hive-bee  are  so  likewise,  as 
in  the  case  of  the  queen's  cell,  and  in  some  of  those  cells  close  to  it, 
and  sometimes  in  other  parts  of  the  comb,  in  cases  where  an  accident 
has  been  repaired. 

.  If  some  hive-bees  could  be  made  to  work  in  a  large  solid  mass  of 
wax,  the  first  cell  formed  would  most 
probably  be  cylindrical,  with  a  hollow 
circular  bottom  ;  this  would  also  be 
the  form  of  the  following  cells  unless 
they  came  in  contact  with  each  other ; 
and,  in  this  case,  supposing  the  cir- 
cumferences of  three  cylinders  were  to 
touch,  the  bees  working  in  each  of 
these  cylinders  would  cut  away  the  was 
at  a,  a,  a,  {fig.  6).    But  supposing  th& 
wax  block  were  excavated  on  one  of 
its  sides,  into  the  greatest  number  of 
equal-sized   cylinders  that  it  would 
admit  of,  it  would  then  follow  that 
each  cylinder  would  be  surrounded 
by  six  others,  this  being  the  only  number  of  equal-sized  circles  which 
may  be  placed  round  one  of  the  same  magnitude  ;  by  the  same  rule 
of  removing  the  wax  from  the  interstices,  each  of  these  cylinders 
would  become  hexagons.    Again,  sup- 
"■-„  posing  this  block  to  be  a  fiat  mass  of 

equal  thickness  in  all  parts  (the  ordi- 
nary thickness  of  a  comb),  this  block 
being  cut  into  cylinders  of  equal 
diameter  on  both  sides,  and  the  base 
of  each  cylinder  being  exactly  over 
parts  of  three  opposing  ones  (as  repre- 
sented in  fig.  7),  when  the  wax  is  cut 
away  at  the  interstices,  as  at  the  sides, 
it  follows  that  the  bottoms  of  the 
cells  will  be  each  composed  of  three 
equal  rhombus-shaped  pieces.  Hence 
we  have  cells  exactly  like  those  of 
the  hive-bee,  but  not  constructed  in 
the  ordinary  way,  though  upon  such  principles  as  analogy  points 
out  (a  circular  form  being  the  basis  of  the  work),  and  in  such  a  way 
as  we  have  observed,  they  do  occasionally  proceed.  If  we  allow  that 
the  basis  of  the  work  of  the  hive-bee  be  circular,  the  royal  cell  forms 
no  exception  to  the  general  rule,  so  far  as  the  principle  of  its  con- 
struction is  concerned. 

Let  us  now  examine  the  construction  of  the  comb  in  its  usual  way 
of  proceeding : — 

The  first  operation  is  the  formation  of  wax ;  this  is  not,  as  many 
have  supposed,  the  farina  collected  from  flowers,  but  is  secreted  by  the 
insect  at  the  time  of  building  the  combs.  For  this  purpose  the  wax- 
workers  suspend  themselves  in  festoons  from  the  top  of  the  hive. 
Those  which  first  reach  the  top  fix  themselves  by  the  claws  of  the 
fore  legs  to  the  roof,  and  are  followed  by  others  which  attach  them- 
selves to  them,  until  an  inverted  cone  or  festoon  of  bees  is  formed, 
each  end  of  which  is  attached  to  the  roof  of  the  hive.  Before  the 
commencement  of  the  new  comb,  the  interior  of  a  hive  presents  a 
series  of  festoons  of  this  description,  intersecting  each  other  in  all 
directions,  the  bees  remaining  in  perfect  repose. 

At  this  time  the  wax  is  secreted  and  makes  its  appearance  in  little 
scales  which  exude  between  the  segments  on  the  under  side  of  the 
abdomen,  eight  scales  being  visible  in  each  bee.  The  wax  being 
secreted,  one  of  the  bees  commences  the  comb ;  having  detached 
itself  from  the  festoon,  it  makes  its  way  to  the  roof  of  the  hive,  and 
after  clearing  a  space  by  driving  away  the  other  bees,  it  detaches  one 
of  the  scales  from  the  abdomen  by  means  of  its  hinder  legs  :  this  is 
then  conveyed  by  the  fore  legs  to  the  mouth,  where  it  is  masticated, 
and  impregnated  with  a  frothy  liquid  by  the  tongue,  in  which  process 
it  obtains  a  whiteness  and  opacity  which  it  did  not  before  possess. 
The  particles  of  wax  are  then  applied  to  the  roof  of  the  hive. 
Another  scale  undei'goes  the  same  process,  and  is  attached  to  the  first. 
The  bee  thus  continues  labouring  until  all  its  scales  are  disposed  of ; 
it  then  quits  its  situation  and  is  followed  by  another  bee,  which 
proceeds  with  its  scales  in  the  work  already  begun,  depositing  the  wax 
in  a  straight  line  with  the  former  deposition.  The  same  operation  is 
performed  by  many  other  bees,  until  a  considerable  block  is  deposited. 
This  block  is  generally  about  five  or  six  lines  long  (a  line  is  equal  to 
oue-twelfth  of  an  inch),  the  height  two  lines,  and  the  thickness 
half  a  line ;  and  it  is  upon  this  that  the  formation  of  the  cells 
commences. 

We  have  seen  that  the  foundation  of  the  block  is  the  work  of  one 
bee,  so  likewise  is  the  commencement  of  the  cells; — the  former  is  the 
work  of  what  is  called  the  wax-workers,  which,  we  are  informed  by 
Huber,  do  not  possess  the  power  of  sculpturing  the  cells : — the  cells 
are  made  by  the  sculpturer-bees,  who  are  smaller  than  the  wax-workers. 
No  sooner  is  the  block  large  enough  to  admit  a  sculpturer-bee  between 
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the  -wax-workers,  than  the  excavation  commences.  There  seems  to  be 
an  instinctive  desire  to  perform  the  work  of  excavation  wherever 
there  is  room,  even  though  there  may  not  be  sufficient  to  form  a 
perfect  cell ;  for  we  never  observe  a  solid  piece  of  wax  in  any  part  of 
a  comb.  On  the  contrary,  if  by  any  accident  there  has  been  space 
unoccupied  by  cells,  we  find  that  the  wax  has  been  excavated  at  that 
part  as  much  as  was  practicable. 

The  bee,  impelled  by  instinct  to  deposit  wax  and  to  excavate,  and 
also  guided  by  an  acute  sense  of  feeling  in  the  antenna;  (probably 
through  the  elasticity  of  the  wax)  as  to  the  degree  to  which  the 
excavation  should  proceed,  forms  the  comb  ;  and  in  so  doing  it  seems 
to  act,  not  from  choice,  but  from  a  necessity  imposed  upon  it  by  two 
antagonist  principles, — one  causing  it  to  deposit  and  excavate  wax,  and 
the  other  acting  through  the  antennae,  and  limiting  the  degree  of 
excavation. 

It  is  to  this  desire  for  performing  the  work  of  excavation  that  we 
attribute  the  small  excavations  about  the  royal  cells,  which  are  said  to 
be  for  the  purpose  of  facilitating  the  exit  of  the  young  queen.  If  the 
wax  were  removed  for  that  purpose,  we  do  not  see  why  the  operation 
should  not  be  confined  to  that  part  through  which  she  makes  her 
escape.  On  the  other  hand,  if  from  the  wax  of  the  royal  cells  being 
thicker  than  it  is  in  other  parts  of  the  comb,  the  workers  are  induced  to 
make  excavations,  and  desist  only  upon  the  thickness  being  reduced  to 
that  of  the  ordinary  partitions,  it  follows  that  it  will  at  last  become 
uniformly  thin,  as  described  by  Huber  ;  the  reason  here  given  differing 
from  Huber' s,  but  we  think  more  in  accordance  with  the  habits  and 
economy  of  the  animal. 

•  In  forming  the  cells,  a  hollow  is  first  excavated  on  one  side  of  the 
wax-blocks ;  this  excavation  is  rather  less  than  the  width  of  a  cell, 
and  is  immediately  followed  by  two  of  a  similar  description  on  the 
opposite  side  of  the  block.  The  particles  of  wax  removed  in  excava- 
tion are  kneaded  by  the  jaws  of  the  bee  and  deposited  on  the  edges  of 
the  intended  cells;  the  two  latter  excavations  (b,  b,  jiff.  12)  are  neces- 
sarily on  each  side  of  the  first  (a,  fig.  12),  though  close  to  it.  In 
placing  the  two  last-mentioned  cells,  the  bees  avoid  the  opposite  part 
on  account  of  the  thinness  of  the  wax,  and  the  size  of  the  wax -block 
will  not  admit  of  their  being  remote  from  the  first. 


Hg. 


Fig.  9. 


Fig.  10. 


Front.  Side.  Back  view. 

The  front,  side,  and  back  views  of  the  block  on  which 
the  first  excavations  for  the  cells  are  made. 


Fig.  11. 


Fig.  12. 


Fig.  11,  Front  view  magnified.    Fig.  12,  Transverse  section  through  the  same. 

The  above  are  representations  of  the  block  and  its  excavations  at 
this  period.  Supposing  the  parts  at  which  the  circles  nearly  come  in 
contact  with  each  other  to  be  of  the  thickness  proper  for  the  partitions 
of  the  cells,  the  parts  marked  a  in  the  front  view  and  section  (figs.  11 
and  12)  being  more  than  the  necessary  thickness,  the  bees  will  (accor- 
ding to  the  instinctive  principle  before  mentioned)  naturally  remove 
what  there  is  superfluous,  thus  forming  an  angle,  determined  by  two 
intersecting  vertical  planes  at  the  bottom  of  the  cell,  inasmuch  as  at 
the  same  time  the  parts  marked  6,  in  the  back  view  and  section  (figs. 
10  and  12),  will  also  be  removed.  The  partition  between  these 
two  last-mentioned  cells  thus  becomes  perpendicular  and  of  equal 
thickness,  and  is  exactly  opposed  to  the  angle  at  the  bottom  of  the 
first  cell. 

By  this  time  the  necessary  secretion  of  wax  has  taken  place  in  all 
the  bees  composing  the  festoons,  and  they  are  all  anxious  to  dispose 
of  their  scales 
of  wax.  The 
sculpture  r- 
bees  are  also 
active,  conse- 
quently more 
wax  is  added 
to  the  margins 
of  the  original 
block,  and 


more 
vations 
formed. 


exca- 
are 


Fig.  13. 

Supposing  the  block  to  have  increased  to  double  its  original 
length  and  width,  there  would  then  be  room  for  parts  of  four  more 
excavations,  on  the  side  on  which  the  first  was  made  (fig.  13). 


The  same  operation  of  reducing  the  wax  in  the  thick  parts  marked 
c  having  taken  place,  the  sides  of  the  first  cell  also  become  straight 
and  perpendicular,  and  by  reducing  the  wax  at  the  parts  d  to  the 
proper  thickness  in  all  the  cells,  the  bottom  of  the  first  cell,  and 
upper  parts  of  the  two  cells  beneath,  in  the  diagram,  become  two- 
sided.  The  work  on  the  opposite  side  of  the  comb  being  in  the  same 
state  of  forwardness  (for  after  the  commencement  it  proceeds  equally 
at  all  parte),  will  appear  thus — 


Fig.  15. 


In  the  above  figure  the  angles  at  the  bases  of  the  cells  are  cut  into 
the  partitions  of  the  opposing  cells,  and  hence  it  is  clearly  seen  that, 
from  the  position  of  those  cells,  the  perpendicular  pai'titions  of  the 
cells  on  this  side  must  be  longer  than  those  of  the  other,  and  that  the 
cells  themselves  must  have  three  quadrilateral  plates  for  their  bases. 

In  carrying  up  the  sides  of  the  cell,  the  form  is  regulated  by  the 
intersection  of  the  surrounding  circles,  as  represented  in  fig.  15.  But 

the  circles  described  in  fig.  15,  parts  ...  s 

of  which  are  shown  in  most  of  the 
other  figures,  represent  those  which  are 
inclosed  by.  the  hexagons ;  whereas  we 
believe  the  natural  circumference  of  ; 
each  cell  (supposing  it  to  be  cylindii-  : 
cal)  is  that  by  which  the  hexagon'  is 
inclosed  ;  hence  it  will  be  necessary  to 
imagine  the  circles  partly  intersecting 
each  other. 

It  has  now  been  demonstrated  that 
the  cells  of  the  first  tiers  on  each  side 
are  pentagonal ;  that  the  bases  of  those 
on  one  side  are  each  composed  of  two 
plates,  while  those  of  the  other  side 
are  each  composed  of  three  plates ; 
and  that,  according  to  the  laws  laid  down,  they  could  not  have  been 
otherwise  :  now  as  this  accords  with  all  the  accounts  given  of  the 
proceedings  in  the  construction  of  the  comb,  it  seems  to  prove  that 
the  laws  which  we  have  laid  down,  as  guiding  their  formation,  are 
correct. 

We  have  now  followed  the  progress  of  the  work  until  the  com- 
mencement of  the  second  tiers  of  cells :  it  is  unnecessary  to  describe 
the  formation  of  these  and  the  following  tiers.  It  is  shown  that, 
according  to  certain  laws,  the  first  tiers  of  each  side  of  the  comb 
become  pentagonal,  and  according  to  the  same  laws  it  is  clear  that 
the  second  and  following  tiers  must  become  hexagonal ;  for  the  two 
sides  forming  the  lower  boundary  of  each  cell  of  the  first  tier,  also 
form  the  upper  boundaries  (or  partitions)  of  two  cells  of  the  second 
tiers.  As  the  upper  part  of  the  first  tier  is  determined  by  the  roof  of 
the  hive  (represented  by  the  horizontal  line  in  diagram  13),  so  is  the 
upper  portion  of  the  cells  of  the  second  tier  determined  by  the  lower 
portion  of  those  of  the  first  tier  ;  thus,  the  upper  portion  of  each  cell 
of  the  second  tiers  being  composed  of  two  planes  meeting  at  an  angle, 
and  the  work  continuing,  as  in  the  progress  of  the  first  tier,  four  more 
planes  will  be  constnicted  to  form  the  lower  portion,  and  complete 
the  hexagon.  It  is  thus  that  all  the  ordinary  cells  of  a  comb  are 
hexagonal,  and  we  believe  it  is  clearly  shown  that  they  could  not  be 
otherwise,  according  to  the  mode  of  proceeding  in  their  construction. 
Their  form  depends  entirely  upon  the  commencement  of  the  work, 
which  necessarily  throws  the  cells  in  such  a  position  that  each  cell 
must  be  surrounded  by  six  others,  and  consequently  have  six  sides, 
each  side  being  the  common  partition  of  two  cells ;  and  so  long  as 
the  cells  are  of  equal  diameter  they  must  each  be  opposed  to  parts  of 
three  other  cells  on  the  opposite  side  of  the  comb,  in  such  a  way  that 
supposing  the  external  surface  of  the  bottom  of  each  cell  were  hemi- 
spherical (which  would  be  the  case  were  the  wax  not  removed  from 
the  interstices),  each  hemisphere  would  touch  three  others  ;  but  the 
wax  being  removed  from  the  interstices  and  reduced  to  an  equal 
thickness  at  all  parts,  and  the  bases  of  the  sides  of  a  cell  net  being  all 
in  the  same  plane,  the  bottom  of  each  cell  is  thus  formed  into  three 
equal  rhomboidal  pieces  in  three  different  planes,  the  three  angles  at 
their  junction  being  respectively  the  lowest  parts  or  the  farthest 
removed  from  the  mouth  of  the  cell. 

In  working  the  cells,  the  wax  is  always  found  a  little  thicker  on  the 
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edges,  thus  giving  additional  strength  to  them.  It  has  been  asserted 
that  this  extra  thickness  is  added  upon  the  completion  of  the  cells  ; 
but  as  we  have  never  observed  a  cell,  even  though  in  a  state  of  pro- 
gress, without  it',  we  think  the  more  probable  conjecture  is,  that  the 
bees,  in  working  the  sides  of  the  cells,  desist  upon  arriving  near  the 
top,  and  thus  leave  that  part  thick,  as  it  is  found  to  be. 

The  ordinary  cells  of  a  comb  are  of  two  sizes  ;  those  designed  for 
the  male  larvae  being  rather  larger  than  those  of  the  ordinary  size  in 
which  the  neuter  larva;  are  reared.  The  width  of  the  fo  rmer  cells  is 
about  3^  lines,  and  that  of  the  latter  2§.  A  comb  is  always  commenced 
with  the  small-sized  cells.  Hence,  when  the  larger  cells  are  con- 
structed, instead  of  being  opposed  to  three  others  they  encroach  upon 
a  fourth,  and  their  bases  are  consequently  composed  of  four  plates 
instead  of  three  :  at  first  a  minute  lozenge-shaped  piece  is  visible  at 
the  top  of  the  basal  part  (fir/.  16,  a)  ;  this  gradually  increases  in  size 
as  the  one  on  the  opposite  side  decreases  (fig.  16,  b). 

When  the  full  size  of  the  cell  is  attained,  the  top  and  bottom  pieces 
(fid.  16,  c,  c)  are  equal;  but  as  soon  as  a  sufficient  number  of  the  larger 
cells  is  formed,  the  lower  lozenge  gradually  decreases,  while  the  upper 
one  (fig.  16,  e,  e)  increases  in  size  until  there  are  but  three  plates  again 
visible  (fig.  16,  d,  d). 


b  c  d  d 

Fig.  10. 

It  is  almost  always  found  that  the  excavations  for  cells,  formed  by 
different  insects,  in  whatever  situations  they  may  be,  are  exactly  pro- 
portioned to  their  size.  Hence  it  is  extremely  difficult  to  account 
for  the  enlargement  of  the  cells  of  the  bees,  as  just  described.  We 
will  however  venture  an  opinion,  in  hopes  of  calling  attention  to  the 
subject. 

In  the  former  part  of  this  account  it  has  been  stated  that  no  sooner 
is  a  portion  of  the  comb  finished  than  the  queen  deposits  eggs  in  the 
various  cells,  and  that  the  cells  first  formed  are  always  those  of  the 
smaller  size,  which  are  excavated  by  what  are  termed  the  sculpturer- 
bees,  or  nurses,  which  are  less  than  the  wax-workers. 

We  imagine  that  when  the  eggs  hatch,  the  small  bees,  or  nurses, 
are  more  particularly  engaged  in  attending  upon  the  young  ;  and  that 
the  large-sized  workers  then  commence  the  excavation  of  the  cells 
themselves,  and  thus  make  cells  of  a  larger  diameter  than  those  made 
by  the  nurses. 

Huber  states  that  the  description  of  bees  called  wax-workers  have 
not  the  power  of  sculpturing ihe  cells  ;  but  at  the  same  time  he  owns 
that  he  was  unable  to  follow  the  proceedings  in  the  construction  of  a 
comb  for  any  considerable  time  after  the  commencement.  During  the 
time  of  his  observations,  however,  he  invariably  found  that  the  smaller 
bees  were  the  sculpturers. 

The  interior  of  a  hive  consists  of  a  number  of  combs  arranged  per- 
pendicularly ;  these  are  fixed  to  the  roof  of  the  hive,  and  are  parallel 
to  each  other,  the  space  between  them  being  about  half  an  inch. 
When  the  first  comb  has  advanced  in  size,  so  as  to  consist  of  two  or 
three  rows  of  cells,  two  other  combs  are  commenced,  one  on  each  side 
of  it,  the  work  proceeding  as  in  the  first ;  these  again  are  followed  in 
their  turn  by  two  others.  As  the  comb  advances  in  size  it  assumes  a 
form  nearly  circular,  and  is  still  joined  to  the  roof  of  the  hive  only  ; 
the  work  proceeds  by  adding  wax  to  the  margin  of  the  comb  exactly 
at  the  junction  of  the  opposing  cells,  and  this  is  no  sooner  deposited 
than  it  is  cut  away  and  worked  into  cells.  These  cells  are  not  equally 
deep  throughout  the  comb,  but  their  depth  gradually  decreases  as  they 
approach  the  margin  :  a  comb  in  its  progress  has  the  form  of  a  double 
convex  lens. 

The  form  of  the  comb,  as  above  described,  is  that  of  a  new  one  ; 
but  in  the  honey-storing  season  the  sides  of  the  comb  are  joined  to 
those  of  the  hive,  to  give  strength  to  hold  the  additional  weight ;  the 
cells  are  also  lengthened,  so  that  the  surface  of  the  comb  then  becomes 
even.  The  cells  are  not  quite  horizontal,  the  orifice  being  generally 
a  little  higher  than  the  base,  most  commonly  four  or  five  degrees,  but 
sometimes  considerably  more.  When  a  comb  is  first  completed,  it  is 
of  a  dull  white  colour  and  of  a  weak  substance;  it  isi however  soon 
strengthened  by  adding  propolis  to  the  margin  of  the  cells,  and  lining 
their  interior  with  threads  of  the  same  material. 

The  cells  of  a  comb  are  used  for  the  purposes  of  storing  up  honey 
for  the  winter,  and  in  them  the  larva?  are  reared.  Pollen,  or  bee-bread, 
is  also  stored  up  in  some  of  the  cells.  Many  larva;  may  be  reared  in 
the  same  cell,  and  as  each  spins  a  cocoon  or  web  on  its  sides  which  is 
never  cleared  out,  it  thus  becomes  at  last  too  contracted  to  contain 
larvoe ;  it  is  then  used  for  one  or  both  of  the  other  purposes  above 
mentioned.  When  a  hive  is  well  stored  with  combs  having  empty 
cells,  the  workers  disgorge  the  honey  into  these  receptacles  ;  but  in 
ease  cells  are  wanted  they  retain  the  honey,  and  wax  is  secreted  for 
the  purpose  of  building  more  combs. 

Honey  is  never  consumed  but  in  cases  of  the  greatest  necessity ;  but 
as  soon  as  a  cell  is  filled  it  is  sealed  up  with  a  waxen  covering. 


During  the  progress  of  a  comb  in  building,  the  slightest  interruption 
is  likely  to  alter  its  form;  and  as  the  space  between  each  is  always 
kept  exactly  the  same,  it  frequently  happens  that  the  whole  of  the 
combs  are  affected  by  any  accident  happening  to  one.  Fig.  17  illus- 
trates an  instance  of  this  sort,  wliich  we  have  seen — 


but  it  also  frequently  happens  that  an  interruption  in  one  comb  is 
corrected  in  those  that  follow.  A  curious  instance  of  this  nature  we 
have  also  observed  (fig.  18). 

In  both  these  instances  the  form  of  the  comb  was  affected  by  a 
stick  being  placed  across  the  middle  of  the  hive,  to  enable  the  owner 
(as  we  believe)  to  remove  the  hive  with  less  danger  of  the  combs  giving 
way. 

The  latter  case  is  so  ingenious  that  at  first  it  appears  more  like  an 
operation  of  reason  than  instinct :  it  is  nevertheless  to  be  accounted 
for  upon  the  instinctive  principles  with  which  these  animals  work. 
The  course  of  the  first  comb  being  altered,  the  two  adjoining  ones 
would  naturally  follow  its  line ;  but  if  those  next  beyond  them  on  each 
side  were  in  a  state  of  forwardness,  the  workers  would  be  obliged  to 
discontinue  the  two  former,  as  shown  in  the  figure,  to  avoid  coming 
in  contact  with  the  two  latter ;  for  it  appears  to  be  a  law  in  the  con- 
struction of  new  combs  that  a  certain  space  should  be  always  left  at 
the  margins  as  well  as  between  them. 

In  addition  to  the  construction  of  the  comb,  the  bees  when  in 
danger  of  attacks  from  their  enemies  barricade  themselves.  Sometimes 
the  entrance  of  the  hive  is  nearly  blocked  up  with  wax  and  propolis, 
and  at  others  a  wall  of  that  substance  is  constructed  just  behind  that 
part ;  this  wall  is  perforated  with  holes  only  just  large  enough  to 
admit  of  the  egress  and  ingress  of  the  bees  themselves.  The  fortifica- 
tions are  occasionally  much  more  ingenious  and  complicated.  Weak 
hives  are  sometimes  exposed  to  the  attacks  of  strange  bees,  and  in 
such  cases  fortifications  would  be  constructed  ;  but  it  is  more  particu- 
larly to  prevent  the  ravages  of  the  Acherontia  atropos  that  this  care  is 
taken.  As  this  moth  only  makes  its  appearance  in  the  autumn,  these 
fortifications  are  removed  in  the  spring,  a  time  when  they  would  be 
of  the  greatest  inconvenience,  as  the  hive  is  then  extremely  jwpulous. 
Huber  states  that  "the  entrances  formed  in  1804  were  destroyed  in 
the  spring  of  7.805.  The  Sphinx  (Acherontia  atropos)  did  not  appear 
that  year  ;  but  it  returned  in  great  numbers  in  the  autumn  of  1807. 
By  speedily  barricading  themselves,  the  bees  prevented  their  threat- 
ened ravages  ;  but  before  the  departure  of  swarms  in  May,  1808,  they 
demolished  the  fortifications,  whose  narrow  passage  prohibited  free 
egress  to  the  multitude." 

The  principal  authors  who  have  written  upon  the  habits  of  bees  are 
as  follows: — Aristotle,  History  of  Animals,  book  v. ;  Pliny,  Natural 
History,  book  xi.  ;  Swammerdam  ;  a  translation  into  English,  from 
the  Dutch  and  Latin  original  edition  of  his  work,  has  been  made  by 
Thomas  Floyd,  entitled,  The  Boole  of  Nature,  or  the  History  of  Insects ; 
Reaumur,  in  the  fifth  volume  of  his  Memoires  pour  servir  a  I'Histoirc 
des  Insectes,  1734-42;  Schirach,  Histoire  Naturelle  de  la  Rcine  dea 
Abeilles,  1771;  Riem,  Contenrplation  de  la  Nature;  Bonnet,  torn,  v., 
4to  ed.,  and  torn,  x.,  8vo. ;  John  Hunter,  Philosophical  Transactions  for 
1792;  Thorley,  Female  Monarchy :  being  an  Inquiry  into  the  Nature, 
Order,  and  Government  of  Bees  ;  Wildman,  A  Complete  Guide  for  the 
Management  of  Bees,  1819 ;  Huber,  Nouvellcs  Observations  sur  les 
A  beilles :  a  translation  into  English  of  this  work  was  published  in  the 
year  1821,  entitled,  New  Observations  cm  the  Natural  History  of 
Bees;  Edward  Bevan,  M.D.,  The  Honey-Bee,  its  Natural  History, 
Physiology,  and  Management,  1827;  Kirby  and  Spence,  Introduction 
to  Entomology  ;  T.  Rymer  Jones,  Natural  History  of  Animals,  vol.  ii. ; 
Insect  Architecture,  in  Library  of  Entertaining  Knowledge. 

BEE-EATER,  the  vernacular  name  for  a  species  of  bird  belonging 
to  the  genus  Merops,  Linn.,  one  of  the  family  Meropidce,  and  of  the 
Syndactylous  Tribe,  which  have  the  external  toe  nearly  as  long  as 
the  middle  one,  and  both  joined  together  up  to  the  penultimate 
articulation. 

The  birds  of  this  genus  take  their  prey,  consisting  of  wasps,  bees, 
&c,  like  the  swallows,  while  on  the  wing;  and,  as  Cuvier  observes, 
it  is  remarkable  that  they  are  not  stung  by  them.  The  specie3 
are  numerous,  and  many  are  figured  by  Lcvaillant.  Their  nests  arc 
formed  in  the  banks  of  rivers,  where  they  dig  deep  holes ;  and  their 
geographical  distribution  is  over  the  warmer  regions  of  the  ol«l 
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continent,  Java,  &c,  and  Australia  (Paramatta),  none  of  the  genus 
having  been  found  in  America,  where  their  place  appears  to  be 
supplied  by  the  Motmota  (Prionites,  Illiger).  Their  brilliant  plumes, 
of  colours  which  change  according  to  exposure  to  light,  the  prevalent 
hues  being  azures  and  greens,  remind  the  observer  of  the  kingfisher's 
gorgeous  dress.  A  familiar  example  of  the  genus  occurs  in  the  bird 
whose  English  name  is  at  the  head  of  this  article — the  Guepier 
vulgaire  of  the  French,  the  Mangia-Api  and  Lupo  d'Api  of  the 
Italians,  the  Me'poif  of  the  Greeks,  and  Merops  Apiaster  of  Linnajns. 


Bee-Eater  {Merops  Apiuster). 


In  the  south  of  Europe  it  is  frequent  in  the  summer.  Sicily, 
Sardinia,  Italy,  the  south  of  France,  and  Germany  possess  it,  and 
on  the  southern  border  of  Russia  it  is  numerous.  It  is  found  in 
Turkey  and  in  the  Grecian  Islands,  and  in  autumn  migrates  towards 
Egypt.  It  breeds  in  holes  in  the  banks  of  the  Don  and  the  Volga, 
laying  from  five  to  seven  white  eggs  in  a  nest  composed  of  moss,  &c. 
Hasselquist  says  that  it  is  found  in  the  plains  of  Galilee,  and  that  it 
ia  called  Varuar  by  the  Arabs ;  and  Temminck,  that  the  individuals 
found  at  the  Cape  of  Good  Hope  differ  in  nothing  from  those  killed  in 
Europe.  Ray,  in  his  edition  of  Willughby,  observes,  "  It  is  not 
unfrequent  in  the  Campagn  of  Rome  :  for  that  we  saw  it  there  to 
be  sold  in  the  market  more  than  once.  It  is  not  found  in  England 
that  we  know  of.  Belloniua  writes  that  it  is  so  common  in  Candy 
that  it  ia  seen  everywhere  in  that  island.  Aristotle  tells  us  that  it 
feeds  upon  bee3,  whom  all  other  writers  of  the  history  of  animals  do 
'therein  follow.  But  it  feeds  not  only  upon  bees,  but  also  upon 
Cicada?,  beetles,  and  other  insects.  Yea,  as  Bellonius  relates,  upon 
the  seeds  of  the  nipplewort,  bastard  parsley,  turnip,  &c,  not  abstaining 
from  wheat  and  other  grain.  From  its  exact  agreement  in  the  shape 
and  make  of  its  body,  bill,  and  feet  with  the  kingfisher,  we  suspect 
that  it  likewise  preys  upon  fiah. 

"Bellonius,  in  the  first  book  of  his  observations,  writes  thus 
concerning  the  Merops.  Flying  in  the  air  it  catches  and  preys  upon 
bees,  as  swallows  do  upon  flies.  It  flies  not  singly  but  in  flocks,  and 
especially  by  the  side  of  those  mountains  where  the  true  thyme  grows. 
Its  voice  is  heard  afar  off,  almost  like  the  whistling  of  a  man.  Its 
singular  elegance  invites  the  Candy  boys  to  hunt  for  it  with  Cicadie, 
as  they  do  also  for  those  greater  swallows  called  Swifts,  after  this 
manner  : — Bending  a  pin  like  a  hook,  and  tying  it  by  the  head  to  the 
end  of  a  thread,  they  thrust  it  through  a  Cicada  (as  boys  bait  a  hook 
with  a  fly),  holding  the  other  end  of  the  thread  in  their  hand.  The 
Cicada  so  fastened  flies,  nevertheless,  in  the  air,  which  the  Merops 
BPyiug,  flies  after  it  with  all  her  force,  and  catching  it,  swallows  pin 
and  all,  wherewith  she  is  caught." 

The  passage  in  Aristotle,  mentioning  the  Merops  as  one  of  the 
enemies  most  destructive  to  bees,  ia  in  the  40th  chapter  of  the  9th 
book  of  his  'History  of  Animals;'  and  there  are  others  in  the  1st 
chapter  of  his  6th  book,  and  in  trs'l3th  chapter  of  his  9th,  wherein 
he.  notices  the  peculiarity  of  its  making  its  nest  in  holes  in  the 
earth. 

The  species,  although  not  common,  may  be  considered  as  an  occa- 
sional visitant  to  this  country.  The  first  record  of  its  appearance  is 
in  the  third  volume  of  the  '  Transactions  of  the  Linnwan  Society,' 
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from  which  it  appears  that  on  "July  2, 1794,  the  president  communi- 
cated an  account  of  Merops  Apiaster,  the  Bee-Eater,  having  been  shot 
(for  the  first  time  in  Great  Britain)  near  Mattishall,  in  the  county  of 
Norfolk,  by  the  Rev.  Mr.  George  Smith.  The  identical  specimen  was 
exhibited  by  permission  of  Mr.  Thomas  Talbot,  of  Wymondham.  A 
flight  of  about  twenty  was  seen  in  June,  and  the  same  flight  probably 
(much  diminished  in  number)  was  observed  passing  over  the  same 
spot  in  October  following."  Since  then  four  or  five  specimens  havo 
been  recorded  to  have  been  shot  in  the  counties  of  Suffolk  and 
Norfolk,  one  in  Dorsetshire,  three  in  Devonshire,  one  in  Cornwall 
and  one  in  Ireland.  (Yarrell,  British  Birds.) 
BEECH.  [Fagus.] 

BEESHA,  a  genus  of  Grasses  nearly  allied  to  Bambusa,  with  which 
it  is  actually  combined  by  some  botanists,  but  from  which  it  differs, 
according  to  the  concurrent  testimony  of  all  authors,  in  the  other- 
wise incredible  circumstance  of  its  seeds  being  inclosed  in  a  fleshy 
pericarp. 

Two  species  are  known,  both  of  which  have  the  aspect  of  the  spine- 
less bamboos.  Of  these  Beesha  baccifcra  is  found  on  the  mountains 
of  Chittagong  in  India,  where  it  is  called  Pagu  Tulla,  growing  in  dry 
places  on  the  sides  of  hills,  where  the  upper  stratum  of  soil  is  sandy 
According  to  Roxburgh's  '  Flora  Indica,'  the  circumference  of  the 
stems  near  the  base  is  12  or  13  inches,  and  their  height  from  50  to  TO 
feet — "  beautifully  erect,  and  without  the  least  flexure  or  inequality 
of  surface ;  bare  of  branches,  except  near  the  extremity.  It  perishes 
after  yielding  its  fruit.  It  yields  more  or  less  Tabasheer,  of  a  silicious 
crystallisation ;  sometimes  it  is  said  the  cavity  between  the  joints  is 
nearly  filled  with  this,  which  the  people  call  Choona,  or  Lime." 
('Flora. Indica,'  ii.  197.) 

Beesha  Fax  is  a  smaller  species,  not  above  18  feet  high.  It  is  found 
in  Amboyna  and  other  parts  of  the  Malayan  Archipelago,  where  it  is 
applied  to  many  useful  purposes.  It  is  the  Arundarbor  cratium  of 
Rumphius's  '  Herbarium  of  Amboyna.' 

BEET.  [Beta.] 

BEETLE.  This  term  has  frequently  been  used  as  the  name  com- 
mon to  the  species  of  the  family  Scarabceida,  but  it  is  more  commonly 
and  properly  used  to  designate  those  insects  which  are  covered  by  a 
strong  horny  substance,  the  abdominal  part  of  the  body  being  pro- 
tected by  two  sheaths  under  which  the  wings  are  folded.  Hence  the 
term  is  synonymous  with  Ooleoptera.  [Coleoftera.] 

BEGONIA.  [BEGONiACEiE.] 

BEGONIA'CE^E,  Begoniads,  a  natural  order  of  Exogens,  consisting 
of  three  genera,  Begoina,  Eupetalum,  and  Diploclinium.  The  species  are 
159,  and  are  found  exclusively  in  the  dampest  parts  of  the  tropics  in  both 
the  New  and  Old  World,  particularly  in  Asia  and  America.  They  have 
perfectly  unisexual  flowers,  with  a  superior  calyx,  generally  coloured 
pink,  consisting  in  the  sterile  flowers  of  from  2  to  4  pieces,  and  in  the 
fertile  flowers  of  from  5  to  8  pieces.    The  stamens  are  numerous ;  the 
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1,  A  sterile  flower  ;  2,  a  fertile  one  ;  3,  the  same  in  bui  ;  4,  the  half-grown 
ovary  and  stigmas  ;  5,  fruit ;  G,  the  same  cut  through  horizontally  ;  7,  seeds 
the  natural  size  ;  8,  one  seed  magnified  ;  9,  the  same  cut  through  to  show  the 
embryo  in  its  natural  position  in  the  albumen  ;  10,  an  embryo  separate. 

style  simple  ;  the  stigmas  three,  often  forked,  and  having  a  wavy  or 
twisted  appearance.  These  latter  originate  from  a  3-cornered  3-celled 
ovary  containing  a  multitude  of  little  seeds,  which  changes  to  a  thin- 
sided  capsule  with  3  extremely  unequal  wings.    The  leaves  are  always 

2  s 


135 


BELEMNFTELLA. 


BELLEROPHON. 


433 


more  or  less  unequal-aided,  aud  have  highly-developed  membranous 
stipules  at  their  base. 

It  is  very  difficult  to  say  with  what  other  natural  order  this  has 
most  affinity.  By  Link  it  has  been  stationed  near  Unibclliferw,  a  most 
unintelligible  association.  Jussicu,  attracted  by  its  highly-developed 
stipules,  and  apparently  apetalous  flowers,  together  with  the  acid 
flavour  which  is  so  prevalent  in  the  order,  suspected  its  near  alliance 
with  Pol ygonaccai ;  while  Lindley,  with  a  greater  degree  of  pro- 
babiUty,  now  makes  it  constitute  a  member  of  the  Cucurbital 
alliance  of  his  Epigynous  subclass  of  Exogens  with  polypetalous 
flowers. 

All  the  species  of  the  genus,  Begonia,  of  which  the  order  principally 
consists  have  irregular  fleshy  leaves,  often  richly  coloured  with 
crimson,  succulent  stems,  and  neat-lookiug  pink  flowers  growing  in 
few-flowered  panicles.  Most  of  the  species  at  present  described  may 
be  procured  in  a  living  state  in  the  gardens  of  Europe. 

The  roots  of  the  various  species  of  Begonia  are  astringent  and 
slightly  bitter.  B.  Malabarica  and  B.  tuberosa,  with  others,  are  used 
as  potherbs  in  the  countries  where  they  grow.  Endlicher  says  that 
some  of  the  Mexican  species  are  drastic  purgatives. 

BELEMNITE'LLA.  The  group  of  Belemnites  which  occurs  in  the 
Chalk  Formation,  and  which  is  marked  on  the  anterior  and  ventral 
face  by  a  long  narrow  fissure,  is  thus  uamed  generically  by  D'Orbiguy. 
To  this  group  belong  B.  mucronatus,  B.  granulatus,  B.  mammillatus, 
&c,  in  Europe,  and  B.  Amcricanus  in  the  United  States,  if  this  last 
be  really  distinct  from  B.  mucronatus. 

BELEMNITES  (from  the  Greek  fcXefivov,  a  dart  or  arrow),  Pfeil- 
steiu  and  Donnerstein  of  the  Germans,  Pierre  de  Foudre  of  the  French, 
a  genus  of  extinct  Cephalopodous  Mollusca,  whose  conical  remains 
were  for  a  long  time  utterly  misunderstood.  Before  the  geological 
history  of  this  extinct  marine  animal  was  well  made  out,  few  natural 
productions  ministered  more  largely  to  the  superstitious  feelings  of 
man.  The  ancients,  it  was  said,  had  a  legend  that  they  came  from 
the  lynx,  and  called  them  Lapides  Lyncis  and  Lyncuria.  They  were 
also,  from  being  found  on  Mount  Ida,  and  from  their  supposed 
resemblance  to  those  organs,  called  Idaci  Dactyli,  or  Petrified  Fingers. 
This  idea  was  too  much  in  \misou  with  the  gloomy  imagination  of  the 
northern  nations  to  be  lost :  we  accordingly  find  the  term  Devil's 
Fingers  bestowed  on  them,  and  not  unfrequently  that  of  Spectre- 
Candles. 

Afterwards  came  the  age  of  Thunder-Stones  aud  Picks,  when 
this  fossil  was  alleged  to  be  the  produce  of  electricity,  and  was 
called  by  the  learned  Lapis  fuliuinans.  They  were  also  called 
Arrow-Heads. 

Subsequently,  and  at  the  period  when  organic  remains  were  almost 
universally  regarded  as  lusus  natune,  formed  by  the  plastic  power  of 
the  earth,  the  Belemnite  was  considered,  even  by  those  who  had 
adopted  more  correct  opinions  upon  the  subject  of  many  fossil  shells, 
to  be  strictly  mineral, — to  be  a  stalactite  or  a  crystal ;  and  by  some 
who  found  it  in  the  sandy  parts  of  Prussia,  where  amber  also  occurs, 
it  was  supposed  to  be  that  substance  petrified. 

At  length  it  began  to  be  granted  that  the  Belemnite  was  of  organic 
animal  origin,  and  the  conical  cavity  at  its  broader  end  caused  it  to 
be  looked  upon  as  the  tooth  of  some  unknown  creature  ;  while  some 
pronounced  it  to  be  a  spine,  like  those  of  an  Echinus,  and  others  gave 
way  to  various  conjectures  not  worth  recording.  Then  arrived  the 
dawn  of  Von  Tressau,  Klein,  Breynius,  Da  Costa,  Brander,  and  Plot, 
who  allowed  the  fossil  to  be  of  testaceous  origin,  but  knew  nothing 
of  its  relative  position.  At  last,  the  increasing  light  of  science  placed 
the  Belemnite  in  a  comparatively  clear  point  of  view. 

A  substance  with  which  fable  had  been  so  busy  was  not  likely  to 
have  been  overlooked  in  the  old  Materia  Medica  :  we  accordingly  find 
that  it  was  administered  in  a  powdered  state  as  a  remedy  for  the 
night-mare,  and  for  the  stone.  Dr.  Woodward  states,  that  in  Glouces- 
tershire the  powder  was  blown  into  the  eyes  of  horses  affected  with 
watery  humours  ;  and  in  Prussia  it  is  said  to  have  been  used  when 
pulverised  in  dressing  wounds. 

The  true  place  of  the  Belemnite  is  among  the  Cephalopoda.  Cuvier 
and  Lamarck  had  arrived,  at  this  conclusion,  and  they  also  believed 
that  it  was  an  internal  shell.  It  forms  the  first  genus  of  the  first 
family  (OHhocerata)  of  Lamarck's  first  division  of  the  Cephalopoda, 
namely,  the  Polythalamous,  or  Many-Chambered,  division. 

Miller,  in  a  paper  in  the  '  Transactions  of  the  Geological  Society,' 
gives  the  following  as  the  generic  character  : — ■ 

"  A  cejmalopodous  (?)  molluscous  animal,  provided  with  a  fibrous 
'spathose  conical  shell,  divided  by  transverse  concave  septa  into  sepa- 
rate cells,  or  chambers  connected  by  a  siphuncle  ;  and  inserted  into  a 
laminar,  solid,  fibrous,  spathose,  subcorneal  or  fusiform  body  extend- 
ing beyond  it,  and  forming  a  protecting  guard  or  sheath." 


Belemnites  cannlicuhitus. 


Since  Miller's  paper  was  written  many  important  facts  have  been 
<dded  lo  our  knowledge  of  the  structure  of  Belemnites. 


In  addition  to  the  circumstances  attending  the  discovery  at  Solen- 
hofen  of  some  traces  of  the  general  form  of  the  animal,  of  which  the 
remains  ordinarily  found  are  a  part,  and  of  the  ink-bag  and  horny 
lamina;  at  Lyme  and  Whitby,  an  almost  complete  restoration  of  the 
Belemnite  animal  was  made  from  specimens  laid  open  in  the  cutting 
of  the  Great  Western  Railway,  near  Chippenham  in  Wiltshire.  The 
Oxford  Clay  here  excavated  afforded  to  Mr.  Pratt  and  the  late  Marquis 
of  Northampton  admirable  specimens  of  the  phragmacones  and 
laminar  plates,  outlines  of  some  of  the  soft  parts  of  the  body  and 
arms,  and  the  form  aud  arrangement  of  the  hooked  appendagas  of 
the  arms.  Indeed  one  of  Mr.  Pratt's  specimens  reveals  the  place  and 
size  of  the  eyes,  the  funnel  or  breathing-tube,  the  tendinous  parts  of 
the  mantle,  aud  the  lateral  fins,  the  ink-bladder,  and  ink-duct.  (Owen, 
'  Hunterian  Lectures,'  1843.)  Professor  Owen,  to  whom  the  finest 
specimens  of  these  discoveries  were  submitted,  has  found  a  strong 
resemblance  between  the  fossil  animal  and  the  group  of  .recent 
Sepioid  Animals  called  Onychoteuthis,  on  whose  arms  are  not  the  usual 
cusps,  but  slender  horny  liooks.  The  arms,  eight  in  number,  were 
equal,  slender,  and  furnished  with  books  through  all  their  length, 
alternating  in  a  double  row.  The  fins  appear  round,  and  a  little 
behind  the  middle  of  the  body,  as  in  Sepiola;  the  caudal  extremity 
pointed,  inclosing  the  fibrous  guard,  the  anterior  extremity  of  the 
laminar  plate,  under  which  the  ink-bag  is  placed,  nearly  transverse, 
and  not  arched  so  as  from  analogy  with  the  sepiosteum  might  have 
been  expected.  The  Belemuitic  Animal — a  dibranchiate  eight-armed 
Cuttle — must  in  some  instances,  to  judge  from  specimens  of  the 
fibrous  conical  extremity,  have  reached  (arms  included)  four  or  more 
feet  in  length,  and  its  figure  appears  favourable  for  swift  motion.  In 
the  Lias  deposits  whole  shoals  of  some  of  the  species  appear  to  have 
perished  together,'  and  there  are  found  about  the  cones  many  indica- 
tions of  the  presence  of  animal  substances. 

The  geological  distribution  of  the  Belemnites  has  been  largely 
examined.  In  1835  Professor  Phillips  presented  to  the  British 
Association  at  Dublin  a.  full  account  of  the  structures  and  mode  of 
occurrence  of  the  British  species  :  assigning  names  and  characters  to 
the  principal  groups  which  occur  in  the  Cretaceous,  Upper  Oolitic, 
Lower  Oolitic,  and  Liassic  Strata.  M.  d'Orbigny  also  published 
results  perfectly  accordant,  derived  from  a  full  investigation,  especially 
of  the  species  occuring  in  France.  It  thus  appears  that  in  the  first 
place  Belemnites  are  confined  as  a  group  to  the  Mesozoic  Strata  ;  that 
many  species  allied  to  the  B.  compressus  of  Voltz,  B.  penecillatus 
of  De  Blainville,  and  B.  paxillosus  of  Schlottheim,  belong  to  the  Lias  ; 
that  others  allied  to  B.  ellipticus  of  Miller,  B.  quinrjucsulcatus  of 
De  Blainville,  B.  Aalevsis  of  Voltz,  belong  to  the  Lower  Oolite  series; 
that  others  allied  to  B.  sidcatus  of  Miller,  B.  Altdorfensis  of  Schlott- 
heim, abound  in  the  period  of  the  Oxford  Clay  ;  while  B.  mucronatus, 
B.  quadratus,  B.  Listen,  B.  attenuatus,  and  others  now  ranked  as 
Bclcmnitclla  by  D'Orbigny,  characterise  the  Cretaceous  Strata.  The 
investigations  entered  into  on  this  subject  are  yet  incompletely  pub- 
lished ;  but  the  reader  may  refer  with  advantage  to  the  Treatises  of 
De  Blainville  and  Voltz,  to  Buckland's  Bridgewaler  Treatise,  D'Orbigny's 
Pakeontologie  Francaise,  and  to  Owen's  Hunterian  Lectures.  Figures 
illustrating  several  points  will  be  found  in  MantelTs  31  cdals  of  Creation, 
vol.  ii. 

BELL-FLOWER.    [Campanula  ;  Specdlaria  ;  Wahlenbergia.] 

BELLADO'NNA,  the  Deadly  Nightshade,  a  violently  poisonous 
wild  plant.  [Atropa.] 

BELLADO'NNA  LILY  (literally  Fair-Lady  Lily),  a  species  of 
Amaryllis,  so  called  on  account  of  its  beauty  and  delicate  blushing 
flowers.  It  is  found  wild  at  the  Cape  of  Good  Hope,  has  become 
naturalised  in  the  ditches  of  Madeira,  and  is  not  uncommon  in  the 
gardens  of  England,  where  it  lives  for  many  years  without  shelter,  if 
planted  on  a  sunny  border  well  protected  from  wet  in  winter.  Its 
stems  are  about  18  inches  high,  of  a  rich  purplish  green,  with  a  dense 
violet  bloom  spread  over  them.  The  flowers  grow  in  a  cluster  at  the 
top  of  the  stem,  are  of  a  funnel  shape,  with  six  divisions  curving 
backwards  at  the  points,  and  not  less  than  three  inches  long  ;  their 
colour  is  a  rich  but  not  deep  rose,  which  varies  in  intensity  in  different 
varieties.  They  appear  in  August  and  September,  without  their 
leaves,  and  give  an  extremely  rich  and  very  exotic  appearance  to  the 
borders  in  which  they  appear.  The  bulbs  may  be  procured  in  any 
quantity  from  Madeira. 

BELLE  DE  NUIT,  a  name  given  by  the  French  to  various  kinds 
of  Bind- Weeds.  In  tropical  countries  these  plants  occur  in  great 
abundance,  expanding  their  large  fragrant  and  deKcate  flowers  of 
white,  or  blue,  or  lilac,  in  such  magnificence  that  they  may  well  be 
called  the  '  glory  of  the  night.'  The  species  to  which  the  name  is 
more  particularly  applied  is  what  botanists  call  Ipomcea,  or  Calonyc- 
tion  Bona  Nox,  whose  white  flowers  have  a  diameter  of  five  or  six 
inches,  and  open  at  sunset  in  the  woods  of  the  East  and  West  Indies, 
drooping  at  daylight. 

BELLE'ROPHON,  a  Fossil  Shell,  the  animal  of  which  is  unknown. 
Denys  de  Montfort  established  the  genus,  but  he  placed  it  among  the 
Polythalamous,  or  Chambered,  Shells.  De  France  cut  in  half  the  very 
specimen  which  belonged  to  De  Montfort,  and  thus  proved  that  it 
was  unilocular,  like  Argonauta,  It  is  rich  in  species,  which  occur 
exclusively  in  the  Palseozoic  Formations,  as  the  Silurian  Strata, 
Devonian  Rocks,  and  Mountain  Limestone.    It  has  been  generally 
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referred  to  the  Cephalopoda,  and  considered  analogous  to  Anjonaula. 
D'Orbigny  has  however  given  reasons  for  ranking  it  with  the  Hetero- 
jiodous  Mollusca,  and  compares  it  with  Carinaria. 


Bellernphon  hiidctis. 

BELLIS  (from  bdlus,  pretty),  a  genus  of  plants  belonging  to  the 
natural  order  Composites,  and  to  De  Candolle's  suborder  Corymbiferce, 
tribe  Astoroidea;  subtribe  Asterinece,  division  Asterca;  and  subdivision 
Bdlidew.  It  has  a  receptacle  without  scales,  flowers  of  the  ray 
ligulate,  pistilliferous  in  one  row,  those  of  the  disk  hermaphrodite 
tubular,  the  involucre  composed  of  two  rows  of  equal  obtuse  scales, 
the  receptacle  couical,  the  fruit  compressed  without  pappus.  Dc 
Candolle  enumerates  five  species  belonging  to  this  genua  One  of 
them,  the  B.  perennis,  is  the  Common  Daisy,  and  is  a  native  of  Great 
Britain  and  throughout  Europe.  It  has  obovate-spathulate  single- 
ribbed  crenate-dentate  leaves.  It  is  an  exceedingly  common  plant  on 
banks  and  in  pastures  in  Europe.  It  blossoms  nearly  all  the  year 
round,  and  is  constantly  found  with  opened  flowers  from  March  to 
October.  It  is  subject  in  its  wild  state  to  varieties ;  sometimes  all  the 
florets  are  found  ligulate,  more  rarely  they  are  all  tubular.  There  are 
several  varieties  of  the  Common  Daisy  cultivated  in  gardens.  There 
is  a  double  variety  called  Large-Double,  another  Double-Quilled,  and  a 
proliferous  variety  known  by  the  name  of  Hen-and-Chickens.  These 
varieties  assume  various  colours  from  deep  red  to  pink  and  white. 
They  are  easily  cultivated,  and  form  pretty  plants  for  edges  and 
borders,  and  continue  in  blossom  a  long  time. 

B.  sylvestris  and  B.  annua  are  natives  of  Europe,  but  are  not 
jultivated. 

The  genus  Bdlium  closely  resembles  Bdlis  ;  it  differs  however  in 
possessing  a  pappus  surrounding  its  fruits.  The  species  are  found  in 
the  south  of  Europe,  and  appear  like  small  species  of  Bdlis. 

(Babington,  Manual ;  Loudon,  Cyclopaedia  of  Plants.) 

BELLIUM.  [Bellis.] 

BELLOWS-FISH.  [Centriscos.] 

BELO'NE,  a  genus  of  Fishes  belonging  to  the  family  Esocidai  of  the 
Abdominal  Malacopterygii.  It  has  a  head  and  body  greatly  elongated, 
the  latter  covered  with  minute  scales  ;  both  jaws  very  much  produced, 
straight,  narrow,  and  pointed,  and  armed  with  numerous  small  teeth ; 
the  dorsal  fin  placed  over  the  anal  fin.  The  species  are  remarkable 
for  the  green  colour  of  their  bones. 

One  species,  the  Bdone  vulgaris,  is  common  on  the  British  coast. 
It  is  known  by  various  names,  but  more  especially  that  of  Gar-Fish. 
It  was  placed  by  Linnaeus  in  the  genus  Esox,  and  being  an  inhabitant 
of  the  sea,  it  got  the  name  of  Sea-Pike.  From  the  fact  of  its  leaving 
the  deep  water  in  spring  to  deposit  its  ova  near  the  shore  in  the 
months  of  April  and  May,  and  thus  preceding  the  mackerel  in  their 
annual  visit  to  shallow  water  for  the  same  purpose,  it  has  received 
the  name  of  Mackerel-Guide.  Its  other  English  names  according  to 
Yarrell  are  Greenbone,  Hom-Fish,  Long-Nose,  Gorebill,  and  Sea-Needle. 
The  usual  length  of  this  fish  is  about  24  inches.  It  has  elongated 
jaws,  beset  with  numerous  minute  teeth.  The  eye  is  large.  The  body 
is  uniform  in  depth  to  the  anal  fin,  thence  tapering  to  the  tail.  The 
dorsal  and  anal  fins  begin  and  end  nearly  on  the  same  plane.  The 
ventral  fins  are  small.  The  tail  is  forked  ;  the  external  long  rays  are 
nearly  as  long  again  as  those  of  the  centre.  The  upper  part  of  the 
head  and  back  is  of  a  dark  greenish  blue ;  the  sides  and  belly  are 
silvery  white ;  the  pectoral,  ventral,  and  anal  fins  white.  This  fish  is 
taken  off  the  coast  of  Berwick  during  the  Mackerel  season,  and  Dr. 
Johnston  says  it  is  not  unfrequently  called  a  S word-Fish.  It  is 
taken  also  on  the  Devonshire  and  Cornish  coasts.  The  fish  are 
brought  into  the  London  markets  in  the  spring,  and  eaten  in 
considerable  quantities.  The  flesh  has  the  flavour  of  mackerel,  but 
it  is  drier.  Great  numbers  are  said  to  be  caught  off  the  coast  of 
Holland,  but  they  are  only  used  there  as  bait.  Mr.  Couch  says  of 
the  Gar-Fish,  that  it  "swims  near  the  surface  at  all  distances  from 
land,  and  is  seen  not  unfrequently  to  spring  out  of  its  element ;  its 
vivacity  being  such  that  it  will  for  a  long  time  play  about  a  floating 
straw,  and  leap  over  it  many,  times  in  succession.  When  it  has  taken 
the  hook  it  mounts  to  the  surface,  often  before  the  fisherman  has  felt 
the  bite ;  and  then  with  its  slender  body  half  out  of  the  water,  it 
struggles  with  the  most  violent  contortions  to  wrench  the  hook  from 
its  jaws.  It  emits  a  strong  smell  when  newly  taken."  In  the  Ionian 
Islands,  according  to  Mr.  Tonna,  it  is  caught  by  attaching  several 
lines  with  floats  to  a  raft.  In  this  way  a  large  number  are  taken  in  a 
very  short  time.  Specimens  of  this  fish  have  been  exhibited  in  the 
Aquavivarium  of  the  Zoological  Society,  in  the  Gardens,  Regent's 
Park. 

There  are  several  other  species,  some  of  which  are  said  to  attain  a 


length  of  8  feet,  and  to  bite  very  severely.  Their  flesh  generally  if 
wholesome.    (Yarrell,  British  Fishes ;  Cuvier,  Eigne  Animal.) 

BELONO'STOMUS,  a  genus  of  Fossil  Fishes  established  by  Agassiz. 
The  British  species  occur  in  the  Lias,  Oolite,  and  Chalk ;  the  foreign 
in  the  Oolite  of  Pappenheiii], 

BELO'PTERA,  a  genus  of  Fossil  Mollusca,  established  by  Deshayes 
and  described  by  De  Blainville  as  an  anima!  entirely  unknown, 
containing  in  the  back  part  of  its  muscular  envelope  a  symme- 
trical calcareous  or  bony  shell  formed  of  a  thick  solid  summit 
very  much  loaded  behind,  and  a  front  tube  more  or  less  complete, 
the  cavity  of  which  is  conical  and  annular,  the  shell  or  bone 
having  wing-shaped  appendages  without  any  anterior  shield-like 
prolongation. 

De  Blainville  divides  the  genus  into  two  sections.  The  first 
consists  of  species  whose  wing-shaped  appendages  are  united  below 
the  summit,  and  whose  cavity  is  somewhat  in  the  shape  of  a  scuttle 
(hotte).    Of  this  section  Bdoptera  sepioidea  is  given  as  an  example. 


Side  view.  End  view. 

Beloplcra  tepioidea. 


Internal  e.ivilv. 


Beloptera  belemnoidea. 


The  second  includes  species  whose  wing-shaped  appendages  are 
distinct,  and  whose  cavity  is  completely  conical  with  traces  of 
chambers  and  of  a  siphon.  Of  this 
division  Bdoptera  bdemnoidea  is 
given  as  an  illustration. 

De  Blainville  observes  that  this 
genus  ought  to  be  placed  at  the  end 
of  the  Sepiadce,  or  Cuttles  ;  and  that 
the  first  of  the  species  is  evidently 
very  much  allied  to  the  bones  of 
those  animals,  while  the  second 
approaches  the  Belemnites. 

After    all,    the    probability  is, 
that  these  bodies  are  only  por- 
tions of  the  bones  of  some  of 
the  Cuttle-Fishes ;  and  this  appears  to  have  been  the  opinion  of 
Cuvier. 

If  a  perfect  bone  of  the  common  species  of  our  coasts  be  closely 
examined,  a  structure  very  analogous  to  the  conical  circularly-grooved 
cavity  of  Bdoptera,  although  in  a  more  expanded  form,  will  be 
observed.  These  fossils  have  been  found  in  the  London  Clay,  and 
other  beds  above  the  Chalk. 

Voltz,  in  his  Memoir  on  Belemnites,  makes  Bdoptera  sepioidea  a 
distinct  genus  under  the  name  of  Beloseput. 

BELO'PTERA  (De  Blainville),  the  shelly  portion  of  a  Fossil  Cepha- 
lopod,  intermediate  between  Belemnites  and  Sepia.  It  occurs  in  the 
French  Tertiary  Strata,  and  includes  B.  Cuvien,  B.  compressa,  and 
B.  Btlemnitoidea  (De  Blainv.).  Mr.  Morris  adds  B.  anomala  and 
B.  longirostrum,  from  the  English  Tertiaries. 

BELOSE'PIA  (Voltz).  In  this  genus  M.  Voltz  ranks  two  of  the 
species  (B.  Cuvieri  and  B.  compressa)  which  form  part  of  the  Beloptera 
of  De  Blainville. 

BELVISI A'CE^E,  Napoleon-  Worts,  a  small  natural  order  of  plants, 
comprehending  only  two  genera.  One  of  these  was  discovered  in 
the  kingdom  of  Oware,  by  Palisot  de  Beauvois,  who  called  it  Napoleona 
in  honour  of  Napoleon  I.  It  was  subsequently  named  Belvisia  after 
its  discoverer.  It  has  been  figured  under  the  name  of  Napoleona 
imperialis  in  the  '  Flora  of  Oware  and  Benin,'  where  we  find  the  only 
account  of  it.  It  was  discovered  in  the  neighbourhood  of  the  town 
of  Oware,  growing  to  the  height  of  seven  or  eight  feet,  and  loaded  with 
large  broad  bright-blue  flowers,  sitting  close  upon  the  branches.  They 
are  remarkable  for  having  a  superior  calyx  of  five  pieces,  together 
with  a  double  monopetalous  corolla,  of  which  the  outer  forms  a  flat 
crenellated  disk,  and  the  interior  is  divided  into  a  great  number  of 
regular  narrow  segments.  The  stamens  are  only  five,  or  rather 
perhaps  ten,  united  by  pairs  into  five  parcels,  resembling  so  many 
petals.  The  stigma  is  peltate  with  five  angles,  and  covers  over  the 
anthers.  The  fruit  is  said,  to  be  a  berry,  with  a  single  cell,  containing 
a  parcel  of  seeds  lying  in  pulp.  From  such  an  account  it  will  be 
evident  to  the  botanical  reader  that  this  must  be  one  of  the  greatest 
curiosities  in  the  vegetable  kingdom. 

Palisot  de  Beauvois,  its  discoverer,  considered  it  the  type  of  a  new 
natural  order  allied  to  the  Gourds;  Brown,  we  believe,  suspects  its 
relation  to  the  Passion-Flowers ;  Lindley  originally  stationed  it  near 
Styracece ;  in  his  '  Nixus,'  he  placed  it  near  the  Campanulas,  but  in  his 
'Vegetable  Kingdom'  places  it  between  Myrlaceai  a.nd  Bhizophoracece. 
The  other  genus  belonging  to  this  order  is  Asteranthos,  which  is  said 
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by  Desfontaines  to  be  a  Brazilian  genus,  but  this  is  doubtful, 
order  has  only  four  species. 


This 


Bclcisia  ca'rulea. 

1,  Calyx  viewed  from  above;  2,  the  same  in  profile;  3,  the  outer  corolla  ; 
4,  the  inner  corolla  ;  5,  the  stamens  seen  from  above  ;  G,  one  of  the  stamens 
separate  ;  7,  an  ovary  cut  through. 

BE'LYTA,  a  genus  of  Insects  belonging  to  the  order  Hymenoptera, 
and  family  Proctotrupidw.  The  species  of  this  genus  are  minute 
four-winged  flies,  having  the  antenna;  14-  or  15-jointed,  filiform  in  the 
males,  and  thickened  towards  their  extremity  in  the  females.  They 
frequent  sandy  situations. 

BE'MBEX,  a  genus  of  Hymenopterous  Insects,  forming  the  type 
of  the  family  Bembicidw  of  Leach.  The  chief  generic  characters  are 
as  follows : — Palpi  very  short ;  maxillary  palpi  4-jointed ;  labial 
2 -jointed;  mandibles  with  a  single  tooth  internally;  the  anterior 
wings  have  three  submarginal  cells  (the  third  extending  to  the  apex 
of  the  marginal),  and  two  recurrent  nervures  both  springing  from 
the  second  submarginal;  labium  and  mandibles  prolonged  into  a 
rostrum,  or  beak ;  body  smooth,  nearly  conical,  but  rather  flat  beneath 
— in  the  male  frequently  furnished  with  two  or  more  spines  at  the 
apex.  Legs,  in  the  female  spinose,  anterior  tarsi  strongly  ciliated. 
This  genus  connects  Monedula  with  Philanthus.  The  species  are 
peculiar  to  hot  climates,  and,  in  some  instances,  very  much  resemble 
wasps,  both  in  size  and  colour.  The  female  forms  oblique  cylindrical 
burrows  in  sandy  banks,  with  a  cell  at  the  end  of  each.  Her  next 
object  is  to  collect  flies,  such  as  the  species  of  Syrphidw  and  Muscida:, 
as  food  for  her  young.  In  the  excursions  made  for  this  purpose,  she 
is  exceedingly  rapid  in  her  motions,  and  produces  a  loud  buzz  in 
flying.  Having  furnished  a  cell  with  five  or  six  flies,  she  deposits  a 
single  egg  in  it,  and  after  having  carefully  closed  its  mouth,  proceeds 
in  the  same  manner  with  another  cell.  When  hatched  from  the  egg, 
the  larva  devours  these  flies,  and  changes  into  the  pupa  state,  and 
shortly  after  to  the  perfect  insect.  Although  these  insects  are  not 
strictly  social,  as  the  bees  and  wasps,  yet  generally  the  burrows  of 
many  of  the  same  species  are  formed  in  the  immediate  neighbourhood 
of  each  other. 

Upon  leaving  her  burrow,  the  female  takes  great  precaution  to 
secure  its  entrance  from  her  enemies,  by  stopping  the  mouth  with 
sand.  No  precaution,  however,  is  sufficient  to  protect  it  from  the 
intrusion  of  its  parasites.  Among  others,  the  beautiful  Panorpes 
carnea  is  enabled,  by  the  spined  structure  of  its  legs,  to  make  its 
way  through  tlie  sand-protected  entrance — which  it  takes  the 
opportunity  of  doing  during  the  absence  of  the  female  Bcmbex. 
Entering  with  the  tail  foremost,  it  deposits  an  egg,  which  hatches  in 


the  following  spring.  The  larva  of  the  Banbex  then  becomes  food  for 
that  of  the  Panorpes. 

BEMBIDI'ID^E,  a  family  of  Coleopterous  Insects  belonging  to 
the  division  Oeodephaga  of  M'Leay.  They  are  minute  carnivorous 
Beetles,  which  generally  frequent  damp  situations,  such  as  the  margins 
of  rivers,  ponds,  and  ditches.  They  are  usually  of  a  bright  blue  or 
green  metallic  colour,  having  two  or  four  pale  yellow  spots  on  the 
elytra.  It  is  doubtful  whether  this  family  can  hold  the  same  rank  in 
the  Geodephaga  as  those  of  the  Caralid<e,  Harpalidic,  &c. :  the  species, 
however,  may  be  easily  distinguished  by  the  minute  terminal  joint 
to  the  palpi.  The  characters  of  the  several  genera  contained  in  this 
group  are  as  follows : — 

A.  Body  depressed  and  linear. 

a.  Antenna;  with  the  third  and  fourth  joints 

equal  Lymnceum. 

b.  Antenuro  with  the  fourth  joint  longer  than 

the  third  Cillenvm. 

B.  Body  rather  ovate. 

a.  Thorax  transverse,  not  truncate,  heart-shaped  ; 

a.  Posteriorly  rounded : 

1.  Whole  Tachys. 

2.  Emarginate      ....         .  Philocthus. 

b.  Posteriorly  acute         ...  .  Ocys. 

b.  Thorax  truncated,  heart-shaped  : 

a.  The    posterior   angles   very    acute  and 
prominent : 

1.  Antennce  with  the  third,  fourth,  and  fifth 

joints  long  Pcryphus. 

2.  Antenna;  with  the  third,  fourth,  and  fifth 

joints  short       ......  Noiaphus. 

b.  The  posterior  angles  slightly  acute-deflexed : 

1.  Eyes  moderate  : 

*Thorax  rather  remote  from  the  abdomen 

at  the  base    ......  Lopha. 

**Thorax  closely  united  to  the  abdomen  .  Tachypus. 

2.  Eyes  largo  Bembidium 


1,  Head  of  one  of  the  SembidiidtB,  showing  the  form  of  the  Palpi — a,  the 
terminal  joint ;  2,  Thorax  of  Tachys ;  3,  Thorax  of  Philocthus;  4,  Thorax  of 
Ocys  ;  5,  Thorax  of  Peryphus  ;  6,  Thorax  of  Lopha  ;  7,  Thorax  of  Tachypus. 

BEN-NUTS,  the  fruit  of  Moringa  pterijgosperma,  from  which 
Ben-Oil,  much  used  in  perfumery,  is  obtained.  [Moeinga.] 
BENCAO  DE  DEOS.  [Abutilon.] 

BENINCASA,  a  genus  of  plants  named  by  Savi,  in  honour  of 
Count  Benincasa,  an  Italian  nobleman.  It  belongs  to  the  order 
Cucurbitacem,  and  has  but  one  species,  B.  eerifera.  The  fruit  is 
described  as  covered  with  hairs  and  a  glaucous  bloom.  It  grows  in 
the  East  Indies.  Lindley,  in  the  '  Vegetable  Kingdom,'  calls  it  the 
White  Gourd,  and  says  it  is  identical  with  Cucurbita  pepo.  Amslie 
says  that  in  the  East  it  is  presented  at  every  native  marriage  feast, 
and  is  supposed  to  ensure  prosperity  to  the  married  pair. 

BENT  GRASS.  The  species  of  Agroslis  have  this  name.  [Agrostis.J 

BENTI'VI,  or  BIENTI'VEO,  the  Brazilian  name  for  the  Tyrannus 
sulphuratm  of  Vieillot.    [Shrikes.]  • 

BENZOIN,  the  name  of  a  resin  yielded  by  a  species  of  Styrax. 
[Sttrax.]  Benzoic  Acid  is  procured  from  this  substance.  The  word 
Benzoin  has  also  been  given  by  Hayne  to  the  plant  which  yields  the 
resin. 

BERAUNITE,  the  name  of  a  phosphate  of  the  peroxide  of  Iron 
which  has  a  hyacinth-red  colour,  becoming  darker  on  exposure  to  the 
atmosphere.    (Dana,  Mineralogy.) 

BERBERIDA'CE^E,  Bcrberids,  the  Barberry  Tribe,  a  natural  order 
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of  plants  belonging  to  the  class  of  Exogens  or  Dicotyledons.  It 
is  readily  known  by  three  characters : — 1,  Its  anthers  open  by 
reflexed  valves ;  that  is  to  say,  the  face  of  each  cell  of  the  anther  peels 
off  except  at  the  point,  where  it  adheres  as  if  it  were  hinged  there. 
2,  Its  stamens  are  opposite  the  petals.  3,  Its  flowers  are  usually 
formed  upon  a  ternary  plan,  there  being  three  or  six  sepals,  and  a  like 
number  of  petals  and  of  stamens.  This  last  character  is  more  liable 
to  exception  than  the  two  others.  The  remarkable  structure  of  the 
anther  is  found  in  no  European  plants  except  Berberidacece  and  the 
Laurel  Tribe  [Lauraceje]  ;  and  as  the  latter  has  neither  petals  nor  a 
ternary  arrangement  of  the  parts  of  the  flower,  it  can  never  be  mistaken 
for  these.  The  relations  of  this  order  are  with  Fumariacew,  Vitacece,  and 
Ranunculacecc.  The  present  order  consists  of  bushes  or  herbs,  extremely 
dissimilar  to  each  other  in  appearance,  inhabiting  the  cooler  parts  of 
the  world,  being  unknown  in  the  tropics  except  on  the  tops  of  lofty 
mountains.  They  are  not  met  with  in  Africa  or  the  South  Sea  Islands. 
Their  juice  usually  stains  yellow,  and  their  bark  or  stems  if  not  woody 
are  bitter  and  slightly  astringent.  The  bitter  leaves  of  Epimedium 
alpinum  are  said  to  be  sudorific.  The  seeds  of  Caulophylkim  Thalic- 
troides  have  been  employed  as  a  substitute  for  coffee.  The  leaves  of 
Bougardia  chrysogonum  are  eaten  in  the  East  like  sorrel.  The  tubers 
of  B.  Rauwolfii  are  eaten  in  Persia.  Leontice  Leontopetalum  contains 
in  its  roots  a  sufficient  quantity  of  alkali  to  render  it  a  substitute  for 
soap  in  Aleppo. 


Common  Burberry  [Bcrbcris  vulgaris). 
1,  An  expanded  flower ;  2,  the  calyx  witliout  the  petals ;  3,  a  petal,  with 
a  stamen  in  front  of  it ;  4,  a  stamen  taj  itself,  with  the  valves  of  its  anther 
reflexed ;  5,  an  ovary  cut  through,  showing  the  position  of  the  ovules  ;  G,  a 
ripe  seed  ;  7,  a  section  of  the  latter,  showing  that  the  embryo  lies  in  albumen  ; 
8,  an  embryo  separated  from  the  seed. 

BE'RBEPJS,  a  genus  of  plants  belonging  to  the  natural  order  Ber- 
beridacea>,  among  which  it  is  immediately  known  by  its  shrubby  habit, 
berried  fruit,  and  the  presence  of  glands  upon  its  petals.  It  is  also 
remarkable  for  the  irritability  of  its  stamens,  which,  when  the  filament 
is  touched  on  the  inside  with  the  point  of  a  pin  or  any  other  hard 
instrument,  bend  forward  towards  the  pistil,  touch  the  stigma  with 
the  anther,  remain  curved  for  a  short  time,  and  then  partially  recover 
their  erect  position  :  this  is  best  seen  in  warm  dry  weather.  After 
heavy  rain  the  phenomenon  can  scarcely  be  observed,  owing,  in  all 
probability  to  the  springs  of  the  filaments  having  been  already  set  in 
motion  by  the  dashing  of  the  rain  upon  them,  or  to  the  flowers  having 
been  forcibly  struck  against  each  other.  This  irritability  of  the  fila- 
ment is  affected  differently  by  different  noxious  substances.  It  has 
been  found  by  Messrs.  Macaire  and  Marcet,  that  if  you  poison  a  Bar- 
berry with  any  corrosive  agent,  such  as  arsenic  or  corrosive  sublimate, 
the  filaments  become  rigid  and  brittle,  and  lose  their  irritability ; 
while,  on  the  other  hand,  if  the  poisoning  be  effected  by  any  narcotic, 
such  as  prussic  acid,  opium,  or  belladonna,  the  irritability  is  destroyed 
by  the  filaments  becoming  so  relaxed  and  flaccid  that  they  can  be 
easily  bent  in  any  direction.  This  property  is  also  lost  under  the 
influence  of  the  vapour  of  ether  and  chloroform.  This  motion  seems 
to  depend  on  the  same  property  which  gives  to  the  free  cells  of  the 
lower  plants  so  great  a  power  of  motion 


The  species  of  this  genus  are  interesting  both  for  their  utility  and 
beauty.  The  value  of  the  bark  and  root  of  the  Common  Barberry  for 
dyeing  leather  and  linen  of  a  yellow  colour  is  well  known.  Dr.  Royle 
has  shown  that  this  property  exists  in  the  species  of  India,  especially 
in  Bcrbcris  aristata  ;  and  it  has  been  ascertained  by  Vauquelin  that  a 
plant  found  on  the  Nilgherries  of  Hindustan  (B.  tinctoria)  is  inferior  to 
few  woods  for  dyeing  yellow.  The  acid  quality  of  the  fruit  has  rendered 
all  the  species  more  or  less  esteemed;  that  of  B.  aristata  and  B.Nepalcnsii 
is  dried  by  the  mountaineers  of  India  as  raisins,  and  sent  to  the  plains 
for  sale.  The  bitterness  and  astringency  of  the  bark  has  caused  them 
to  be  received  into  the  list  of  useful  medicinal  plants ;  and  it  has 
been  ascertained  by  Dr.  Royle  that  the  Avkiov  luSiKiv  (Lycium  Indi 
cum)  of  Dioscorides,  concerning  which  so  much  doubt  has  always 
existed,  was  an  Indian  species  of  Barberry  now  called  Bcrbcris  Lycium. 
(Royle's  '  Illustrations  of  the  Botany  of  the  Himalayan  Mountains/  &c. 

P-  63-)  .  ... 

The  species  of  Bcrbcris  are  obviously  divided  into  two  great  groups, 

of  which  the  first  has  undivided  leaves  like  the  Common  Barberry, 

and  the  others  are  pinnated,  after  the  manner  of  the  leaf  of  an  ash' 

tree.    Botanists  call  the  latter  Mahonias.   Ash-Barberry  may  be  taken 

as  their  English  designation. 

Section  I.  Leaves  simple. — True  Barberries. 
1.  Leaves  thin,  deciduous  ;  Flowers  solitary. 
B.  Sibirica,  Siberian  Barberry. — Leaves  obovate,  obtuse,  deeply  and 
irregularly  toothed  ;  flowers  solitary,  shorter  than  the  leaves  ;  spines 
deeply  divided  into  from  three  to  seven  shining  partitions.  A  small 
shrub  found  on  exposed  rocks  on  the  hills  and  lower  mountains  of 
Altaic  Siberia,  where  it  is  very  common.  The  berries  are,  according 
to  Pallas,  obovate,  and  of  a  red  colour.  This  species  does  not  thrive 
in  England,  but  is  always  a  scrubby  bush  of  inelegant  appearance. 

2.  Leaves  thin,  mostly  deciduous  ;  Flowers  in  racemes. 
B.  Gretica,  Candian  Barberry. — Spines  in  three  or  more  divisions ; 
leaves  small,  obovate,  acute,  nearly  free  from  toothings  ;  flowers  in 
very  short  compact  racemes.  Not  uncommon  on  the  mountains  of 
Candia  and  Greece,  whence  it  has  been  brought  to  our  gardens.  It  is 
a  dwarf  scrubby  bush,  looking  like  a  starved  specimen  of  the  Common 
Barberry.  Its  berries  are  said  to  be  black,  ovate,  2-seeded,  and  austere 
rather  than  acid. 

B.  vulgaris,  Common  Barberry.— Spines  in  three  deep  divisions ; 
leaves  obovate,  with  fine  spiny, toothings  ;  flowers  in  drooping  racemes, 
which  are  longer  than  the  leaves.  This  common  species  appears  to 
inhabit  equally  the  north  of  Europe,  Asia,  and  America,  in  woods  and 
thickets,  especially  in  limestone  countries.  De  Candolle  remarks  that 
it  extends  in  Europe  from  Candia  to  Christiania,  and  that  while  in 
northern  latitudes  it  is  a  valley  plant,  it  becomes  in  the  south  exclu- 
sively a  mountaineer,  climbing  so  high  on  Mount  iEtna  as  to  be  the 
most  alpine  of  the  shrubs  of  the  sterile  belt  of  that  mountain  at  the 
height  of  7500  feet.  Like  all  such  plants  it  has  in  the  course  of  ages 
formed  numerous  varieties  ;  these  are  however  chiefly  confined  to  the 
fruit,  there  being  a  great  similarity  in  the  foliage  of  all  except  one. 

This  species  is  usually  a  bush  from  four  to  six  feet  high ;  but  in 
Italy  it  becomes  as  large  as  a  plum-tree,  living  a  couple  of  centuries 
or  more.  The  wood  is  hard  but  brittle,  and  is  chiefly  employed  by 
the  dyers  for  staining  yellow.  The  acid  qualities  of  this  fruit  render 
it  unfit  to  eat  raw,  but  it  makes  one  of  the  most  delicious  of  preserves. 

B.  Canadensis,  Canadian  Barberry. — Spines  divided  into  three  equal 
lobes;  branches  covered  with  little  elevated  points;  leaves  oblong, 
distantly  and  coarsely  toothed  ;  flowers  in  corymbose  racemes,  nodding. 
Found  in  the  northern  states  of  North  America.  It  is  generally  con- 
sidered the  same  as  Berberis  vulgaris,  because  the  specimens  called  B. 
Canadensis  both  in  gardens  and  herbaria  certainly  are  so ;  but  this, 
the  true  plant  of  Miller  and  others,  appears  to  differ  from  the  common 
species  in  the  characters  here  assigned  to  it ;  its  leaves  are  moreover 
of  a  thicker  texture. 

B.  crata'gina,  Hawthorn  Barberry. — Spines  simple  ;  leaves  oblong, 
strongly  netted,  with  a  straggling  serrature  here  and  there  ;  flowers 
in  dense,  drooping,  many-flowered  racemes,  which  are  scarcely  longer 
than  the  leaves.  Described  by  De  Candolle  from  specimens  collected 
in  Asia  Minor. 

B.  Iberica,  Iberian  Barberry. — Spines  often  simple,  but  sometimes 
3-cleft ;  leaves  nearly  undivided  ;  flowers  in  loose  nearly  erect  racemes, 
much  longer  than  the  leaves.  A  native  of  Spain.  The  berries  are 
dark  purple. 

B.  Sinensis,  Chinese  Barberry.— Spines  3-parted  or  none;  leaves 
lanceolate,  very  acute,  much  netted,  entire,  or  regularly  toothed  ; 
flowers  numerous,  in  drooping  racemes,  which  are  not  much  longer 
than  the  leaves.    A  native  of  the  north  of  India  and  of  China. 
3.  Leaves  leathery,  evergreen  ;  Flowers  solitary,  or  in  clusters. 

B.  Wallichiana  Wallich's  Barberry.— Spines  long,  slender,  3-parted; 
leaves  oblong,  lanceolate,  deep-green,  sharp-pointed,  finely  serrated ; 
flowers  very  numerous,  in  clusters  shorter  than  the  leaves.  A  native 
of  Nepaul,  and  apparently  of  the  higher  part  of  the  country.  B.  atro- 
viridis  is  another  name  for  this  species. 

B.  dulcis,  Sweet-Fruited  Barberry.— Spines  long,  slender  simple, 
or  3-parted ;  leaves  obovate,  obtuse,  with  or  without  a  bristly  point, 


443  BERBERIS. 


quite  entire,  glaucous  on  the  under  side  ;  flowers  solitary,  on  slender 
stalks,  twice  as  long  as  the  leaves.  A  native  of  the  south-western  part 
of  South  America,  from  the  Strait  of  Magalhaens  to  Valdivia,  where 
it  forms  a  small  evergreen  bush.  Its  fruit  is  round,  black,  about  as 
large  as  a  pea  ;  it  is  said  to  be  sweet  and  well  suited  for  making  tarts 
or  preserving. 

B.  heterophyUa,  Various-Leaved  Barberry. — Spines  strong,  3-parted  ; 
leaves  obovate,  lanceolate,  acute,  either  entire  or  with  from  three  to 
live  spiny  teeth,  very  deep  green  ;  flowers  solitary,  on  stalks  about 
twice  as  long  as  the  leaves.  An  inelegant  bush  about  three  feet  high, 
bare  of  leaves,  and  having  nothing  but  its  rarity  to  recommend  it ;  it 
is  a  native  of  the  Strait  of  Magalhaens  ;  in  the  gardens  it  is  usually 
called  B.  ilicifolia  ;  there  is  a  figure  of  it  in  Hooker's  '  Exotic  Flora,' 
vol.  i.,  t.  14. 

B.  Empetrifqlia,  Crowberry-Lea.ved  Barberry. — Spines  slender,  long, 
in  three  or  five  deep  divisions  ;  leaves  linear,  with  a  spiny  point,  rolled 
back  at  the  edge,  collected  in  bundles  in  the  axils  of  the  spines  ;  flowers 
solitary,  growing  on  stalks  about  as  long  as  the  leaves.  A  very  curious 
and  pretty  plant,  found  wild  from  the  Cordilleras  of  Chili  to  the 
southern  point  of  the  American  continent,  over  the  whole  of  which 
country  it  appears  to  be  very  common.  In  general  aspect  it  is  much 
more  like  a  Heath  than  a  Barberry. 

Besides  these  species  there  are  several  of  great  beauty  as  evergreen 
shrubs  in  South  America. 

4.  Leaves  leathery,  evergreen  ;  Flowers  in  racemes. 

B.  floribunda,  Many-Flowered  Barberry. — Spines  very  stiff,  and 
3-parted;  leaves  oblong  or  oblong-lanceolate,  nearly  entire  or  toothed 
in  various  degrees,  sometimes  very  deeply  and  coarsely  veined  ;  flowers 
in  long  loose  slender  racemes.  Apparently  extremely  common  in  the 
whole  of  the  north  of  India,  where  it  forms  a  tall  bush,  varying  con- 
siderably in  the  size  and  form  of  the  leaves,  and  in  the  degree  in 
which  they  are  toothed,  but  always  well  marked  by  its  slender,  pen- 
dulous, or  erect  racemes  of  flowers,  which  are  much  longer  than  the 
leaves,  and  in  no  degree  corymbose.  It  is  to  be  found  occasionally  in 
the  more  choice  collections  of  this  country.  Out  of  accidental  varia- 
tions in  its  mode  of  leafing  and  flowering,  the  spurious  species  called 
B.  affinis  and  B.  ccratophylla  have  been  constituted. 

B.  Asiatica,  Raisin  Barberry.' — Spines  small  and  weak,  simple  or 
3-parted  ;  leaves  oblong  or  obovate,  acute,  somewhat  glaucous  beneath, 
either  entire  or  coarsely  or  even  finely  toothed  ;  flowers  in  short  com- 
pact racemes  not  longer  than  the  leaves.  Found  in  Nepaul  and 
Kumaon  very  abundantly,  forming  a  tall  bush  with  the  habit  of  the 
common  European  Barberry.  The  fruit  is  round,  covered  over  with 
a  thick  bloom,  and  has  altogether  the  appearance  of  the  finest  raisins. 
It  is  produced  abundantly  in  this  climate,  where  the  plant  is  now  not 
very  uncommon.  The  very  short  racemes  are  the  principal  distinction 
of  this  species  when  in  flower. 

B.  dealbata,  Whitened  Barberry.  —  Spines  scarcely  any  ;  leaves 
roundish,  coarsely-toothed,  rather  glaucous,  white  beneath  ;  racemes 
very  short  and  compact,  pendulous.  A  native  of  Mexico.  It  is  a  tall 
slender  evergreen  bush,  with  deep-brown  branches  and  scarcely  any 
spines.  The  leaves  are  sometimes  wedge-shaped  and  3-toothed,  but 
moi-e  frequently  nearly  round,  with  two  or  three  spiny  teeth  on  each 
side.  It  is  sometimes  called  in  the  gardens  by  mistake  B.  glauca, 
which  is  a  different  species. 

B.  aristata,  Bristle-Leaved  Barberry. — Spines  3-pai-ted,  simple,  or 
wanting ;  leaves  obovate,  acute,  shining  on  both  sides,  with  a  few 
bristle-pointed  teeth  on  either  edge ;  racemes  always  more  or  less 
compound  and  corymbose.  A  native  of  the  mountains  of  Hindustan, 
extending  from  the  Himalayas  down  the  Nilgherry  Hills  as  far  as 
Adam's  Peak  in  Ceylon.  It  is  a  hardy  sub-evergreen  bush  in  the 
gardens. 

Section  II.  Leaves  pinnated  ;  all  evergreen. — Ash-Baeberries. 

B.  fascicularis,  Califomian  Ash-Barberry. — Leaflets  ovate,  finely- 
toothed,  not  shining  ;  flowers  in  short  compact  clusters  ;  stem  tall 
and  woody.  Found  in  the  moutainous  parts  of  California  and  Mexico. 
A  very  handsome  evergreen  shrub,  with  pinnated  leaves  which  are  by 
no  means  shining,  and  of  a  paler  green  than  several  of  the  others. 

Mahonia  diversifolia  of  the  gardens  seems  to  be  the  same  as  this  ; 
and  the  story  of  its  having  been  brought  from  Monte  Video  is  probably 
not  true. 

B.  Aquifolium,  Holly-Leaved  Ash-Barberry. — Leaflets  ovate-lanceo- 
late, flat,  deeply  and  regularly  toothed,  remarkably  shining ;  flowers 
in  long  narrow  racemes ;  stem  tall  and  woody.  A  native  of  North- 
west America  from  California  to  Nootka  Sound,  growing  in  woods, 
where  it  forms  a  rich  and  thick  underwood.  Its  foliage  is  of  a  rich 
deep  shining  green,  becoming  purple  in  the  winter  ;  it  bears  fruit  in 
some  abundance,  which  consists  of  clusters  of  roundish  black  berries, 
having  their  surface  covered  with  a  rich  violet  bloom.  They  have  no 
merit  as  fruit,  but  would  probably  be  greedily  sought  by  game,  for 
the  protection  of  which  in  coverts  this  species  seems  well  adapted,  if 
it  could  only  be  obtained  in  sufficient  quantity.  The  difficulty  of 
propagating  it  has  hitherto  made  it  a  scarce  plant;,  but  seeds  might 
be  easily  obtained  from  the  Hudson's  Bay  Company's  settlements  in 
North- West  America.  It  most  resembles  B.  fascicularis,  from  which 
its  large  shining  leaves  at  once  distinguish  it ;  and  it  is  perfectly  hardy, 
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which  that  species  is  not :  flowers  in  May  and  June.  It  has  been  figured 
in  the  '  Botanical  Register,'  vol.  xvii.,  plate  1425. 

B.  repens,  Creeping  Ash-Barberry. — Leaflets  few,  somewhat  glaucous, 
especially  on  the  under  side,  oblong,  when  old  rounded  at  the'  point, 
with  shallow  toothings  ;  flowers  in  crowded  compound  erect  racemes ; 
stem  very  dwarf ;  runs  at  the  root.  Found  wild  on  the  east  side  of 
the  Rocky  Mountains  of  North  America,  and  perfectly  hardy  in  our 
gardens.  Its  stems  do  not  grow  above  six  or  nine  inches  high,  and 
are  loaded  with  a  profusion  of  rich  yellow  flowers,  which  constitute 
the  principal  beauty  of  the  species.  Its  fruit  is  unknown.  A  good 
figure  of  it  has  been  published  in  the  '  Botanical  Register,'  vol.  xiv., 
plate  1170.  Nothing  can  be  more  unlike  B.  Aquifolium  than  this  is, 
although  the  two  have  occasionally  been  most  unaccountably  con- 
founded. 

B.  glumacea,  Long-Leaved  Ash-Barberry. —  Leaflets  numerous,  ovate- 
lanceolate,  coarsely  toothed,  of  a  dull  glaucous  green  ;  flowers  in  long 
narrow  erect  racemes ;  stem  very  dwarf;  scales  of  the  leaf  and 
flower-buds  stiff  and  glumaceous.  A  native  of  North-West  America, 
growing  in  shady  grassy  places  in  woods.  The  stem  of  this  species 
does  not  grow  more  than  six  or  eight  inches  high,  and  is  in  fact 
shorter  than  its  leaves,  which  consist  of  about  six  pairs  with  an  odd 
one,  and  are  jointed  at  every  pair  of  leaflets  in  the  manner  of  a  bamboo 
stem.  The  fruit  is  roundish  and  insipid,  of  a  fine  glaucous  purple. 
This  is  less  rare  than  B.  Aquifolium,  and  is  an  object  of  curiosity 
more  than  of  utility.  It  loves  to  grow  in  a  shaded  American  border, 
where  it  is  protected  from  the  fiercer  rays  of  the  sun.  It  is  figured  in 
the  'Botanical  Register,'  vol.  xvii.,  plate  1426.  Berbcris  or  Mahonia 
nervosa  is  another  name  for  this  species. 

In  addition  to  these  there  are  the  following  species  : — Berbcris  Les- 
chcnaultii  (the  B.  Acanthifolia  of  some),  a  fine  pinnated  plant  with 
round  black  fruit,  found  on  the  Nilgherry  Mountains  of  India  at  the 
elevation  of  8000  feet.  Berbcris  Nepalensis,  a  native  of  the  mountains 
of  the  north  of  India,  where,  according  to  Dr.  Royle,  it  grows  twelve 
feet  high  in  shady  places,  at  5000  and  6000  feet  of  elevation  :  this  is 
a  noble  tpecies,  and  ought  to  be  obtained  from  India  at  any  cost,  as  it. 
would  in  all  probability  succeed  in  this  climate.  Berbcris  tragacan- 
thoides,  with  not  more  than  one  or  two  pairs  of  leaflets,  found  along 
the  banks  of  the  river  Kur,  near  Tiflis ;  and  Berbcris  caraganafolia, 
a  Chinese  plant  very  like  the  last :  both  the  latter  have  the  points  of 
the  leaves  hardened  into  spines. 

BERCHEMIA,  a  genus  of  plants  belonging  to  the  natural  order 
Bhamnacea:  Two  species B.  volubilis  and-B.  lineata  are  used  in  medicine. 

BERENGELITE,  a  mineral  resin  from  South  America,  soluble  in 
alcohol. 

BERENICE.  [Acaleph.e.] 

BERENI'CEA,  a  celluliferous  Coralline  Fossil,  of  which  B.  diluviana 
is  an  example,  in  the  Oolite  of  Wilts. 
BERGAMOT.  [Citrus.] 

BERGERA,  a  genus  of  plants  belonging  to  the  natural  order 
Aurantiacece.  B.  Konigii  possesses  stomachic  and  tonic  properties,  and 
an  infusion  of  the  leaves  is  used  against  vomiting.  The  green  leaves 
are  used  raw  in  dysentery ;  the  bark  and  roots  are  stimulant. 

BERGIA,  a  genus  of  plants  belonging  to  the  natural  order 
Elatinacece,  and  named  by  Linnaeus  in  honour  of  Peter  Jonas  Bergius, 
Professor  of  Natural  History  at  Stockholm.  It  has  a  5-parted  calyx, 
£  petals,  10  stamens,  5  styles,  approximate  capsules,  5 -celled,  and 
5-valved.  The  species  are  insignificant  weeds  inhabiting  moist  places. 
B.  Ammanoidcs,  according  to  Dr.  Wright,  is  an  inhabitant  of  the  East 
Indies  and  bears  the  Tamool  name  of  Neer-mel-neripoo,  or  Water- 
Fire.  Dr.  Lindley  calls  attention  to  this  name  as  resembling  our 
Water-Pepper,  a  name  given  to  the  Elatine,  the  type  of  the  order  to 
which  Lindley  has  referred  Bcrgia.  Two  other  species  are  natives  of 
the  Cape  and  one  of  Java.  (Lindley,  Vegetable  Kingdom ;  Don, 
Uich  lamydcous  PI  ants. ) 

BERGKALK,  in  Geology,  the  German  term  for  our  Mountain 
Limestone. 

BERGMEHL  (Mountain  Meal),  a  name  given  in  Sweden  to  an  earth 
which  the  inhabitants  of  the  districts  where  it  occurs  have  from  time 
immemorial  regarded  as  nutritious.  It  occurs  in  Sweden  on  the 
shores  of  Lake  Letnaggsjohn  near  Urnea  and  mixed  with  flour  this 
substance  has  in  times  of  scarcity  been  used  for  bread.  It  was 
examined  by  Ehrenberg,  who  found  it  to  contain  the  remains  of 
several  species  of  Diatomacem.  He  considered  this  fact  would 
account  for  its  nutritious  properties.  The  vegetable  matter  however 
contained  in  the  silicious  frustules  of  these  minute  plants  must  be 
exceedingly  small,  and  further  evidence  would  be  required  to 
demonstrate  that  this  substance  really  contributed  to  the  support  of 
those  who  ate  it.  The  occurrence  of  the  Diatomacem,  owing  to  the 
indestructible  nature  of  their  frustules  or  skeletons,  is  very  common. 
[Diatomace.e.] 

BERGYLT,  the  name  of  a  Fish,  also  called  the  Norway  Haddock, 
the  Scbastes  Norrcgicus  of  Cuvier.  [Sebastes.] 

BE'RIS,  a  genus  of  Dipterous  Insects,  of  the  family  Xylopliagid<r. 
The  species  of  this  genus  are  small  metallic-coloured  flies,  which 
frequent  the  leaves  of  plants.  Their  larva;  feed  on  putrescent  wood. 
The  generic  characters  tre  as  follows  : — Body  narrow  ;  palpi  minute, 
the  third  joint  thickened  a  little  at  the  extremity  ;  the  two  first  joints 
of  the  antenna;  equal,  third  elongate  subulate  ;  eyes  pubescent ;  the 
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gcutellum  with.  4,  6,  or  8  points ;  abdomen  with  7  distinct  segments  ; 
the  first  joint  of  the  posterior  tarsi  iucrassate  in  the  male ;  the 
wings  have  four  posterior  cells,  and  sometimes  the  indication  of  a 
fifth. 

The  ova  of  one  of  the  species  of  this  genus  (Bens  clavipes)  are  said 
to  be  ejected  from  the  ovipositor  in  the  form  of  a  little  chain,  about 
an  inch  long,  consisting  of  a  single  series  of  oval  eggs,  which  are  glued 
to  each  other  in  an  oblique  position.  Most  probably  the  eggs  of  the 
other  species  are  ejected  in  the  same  maimer. 

BERKELEYA,  a  genus  of  Diatomacece,  named  by  Greville  in 
honour  of  the  Rev.  M.  J.  Berkeley,  distinguished  for  his  researches 
in  eryptogamic  botany.  It  belongs  to  the  suborder  Naviculece,  and  is 
characterised  by  having  linear  frustules  included  within  tubular  sub- 
membranaceous  filaments,  which  are  free  at  one  extremity,  but  have 
the  other  immersed  in  a  gelatinous  tubercle.  B.  fragilis  is  found 
parasitic  on  Z  oat  era  marina,  and  some  of  the  smaller  marine  Algce  on 
the  British  coasts.  B.  Adriatica  has  been  found  on  the  coasts  of  the 
Adriatic  at  Trieste. 

BERNICLE  GOOSE  or  CLARIS,  the  vernacular  name  for  the 
Bernicla  of  Ray,  Anser  Bernicla  of  Fleming ;  the  Bemicle,  Bernade 
Goose,  and  Barnacle  Goose  of  authors.  This  bird  affords  an  instance 
of  the  credulity  with  which  those  who  in  their  generation  were 
held  wise  and  learned,  accepted  the  most  absurd  traditions,  and 
handed  them  down  to  posterity  with  the  additional  weight  of  their 
authority.  A  cirrhiped,  a  marine  testaceous  animal,  the  Pentelasmis 
anatifera  of  Leach,  Anatifa  Icevis  of  Bruguiere,  Lepas  anatifera  of 
Linnaeus,  the  Duck  Barnacle  of  collectors,  was  long  asserted  to  be 
the  parent  of  the  Bemicle  Goose.  This  common  shell  is  fixed  to  a 
long  fleshy  peduncle,  and  is  frequently  found  attached  to  floating 
timber  and  even  sea-weed.  The  tentacula,  which  proceed  from  the 
anterior  opening  of  the  valves,  have  an  appearance  that  recalls  to  the 
mind  of  a  casual  inaccurate  observer  the  recollection  of  a  feather,  and 
hence,  in  all  probability,  the  fable  took  its  origin.  "  Some,"  writes 
Nuttall,  "  even  described  these  supposed  embryos  as  fruits,  in  whose 
structure  already  appeared  the  lineaments  of  a  fowl,  and  which,  being 
forthwith  dropped  into  the  sea,  turned  directly  into  birds.  Munster, 
Saxo  Grammaticus,  and  Soaliger  even,  asserted  this  absurdity.  Fulgosus 
affirmed  that  the  trees  which  bore  these  wonderful  fruits  resembled 
willows,  producing  at  the  ends  of  their  branches  small  swelled  balls 
containing  the  embryo  of  a  duck,  suspended  by  the  bill,  which  when 
ripe  fell  off  into  the  sea  and  took  wing.  Bishop  Leslie,  Torquemada, 
Odericus,  the  Bishop  Olaus  Magnus,  and  a  learned  cardinal,  all  attested 
to  the  truth  of  their  monstrous  generation.  Hence  the  bird  has  been 
called  the  Tree  Goose,  and  one  of  the  Orkneys,  the  scene  of  the  prodigy, 
has  received  the  appellation  of  Pomona." 

Not  to  weary  the  reader  with  names,  and  some  of  great  reputation 
might  be  added,  we  will  proceed  to  trace  the  fable  as  told  by  Gerard, 
merely  adding  by  the  way,  that  one  of  the  other  worthies  is  recorded 
to  have  opened  100  of  the  goose-bearing  shells,  and  to  have  found  in 
all  of  them  the  rudiments  of  the  bird  completely  formed.  Gerard, 
then,  as  if  determined  that  no  sceptic  should  have  the  slightest 
ground  whereon  to  rest  a  doubt,  thus  gives  his  evidence  in  his 
:  Herbal '  : — 

"  But  what  our  eyes  have  seene  and  hands  have  touched  we  shall 
declare.  There  is  a  small  island  in  Lancashire,  called  the  Pile  of 
Foulders,  wherein  are  found  the  broken  pieces  of  old  and  bruised  ships, 
some  whereof  have  been  cast  thither  by  shipwracke,  and  also  the 
trunks  and  bodies  with  the  branches  of  old  and  rotten  trees,  cast  up 
there  likewise  ;  whereon  is  found  a  certaine  spume,  or  froth,  that  in 
time  breedeth  unto  certaine  shells,  in  shape  like  those  of  the  muskle, 
but  sharper  pointed,  and  of  a  whitish  colour;  wherein  is  contained  a 
thing  in  form  like  a  lace  of  silke  finely  woven  as  it  were  together  of 
a  whitish  colour ;  one  end  whereof  is  fastened  unto  the  inside  of  the 
shell,  even  as  the  fish  of  oisters  and  muskles  are ;  the  other  end  is 
made  fast  unto  the  belly  of  a  rude  masse  or  lumpe,  which  in  time 
commeth  to  the  shape  and  form  of  a  bird  ;  when  it  is  perfectly  formed 
the  shell  gapeth  open,  and  the  first  thing  that  appeareth  is  the  foresaid 
lace  or  string  ;  next  come  the  legs  of  the  bird  hanging  out,  and  as  it 
groweth  greater  it  openeth  the  shell  by  degrees,  till  at  length  it  ia  all 
come  forth  and  hangeth  only  by  the  bill ;  in  short  space  after  it 
commeth  to  full  maturitie,  and  falleth  into  the  sea,  where  it  gathereth 
feathers,  and  groweth  to  a  fowle  bigger  than  a  mallard  and  lesser  than 
a  goose,  having  blacke  legs  and  bill  or  beake,  and  feathers  blacke  and 
white,  spotted  in  such  manner  as  is  our  mag-pie,  called  in  some  places 
a  pie-annet,  which  the  people  of  Lancashire  call  by  no  other  name 
than  a  tree-goose  ;  which  place  aforesaid,  and  all  those  parts  adjoining, 
do  so  much  abound  therewith,  that  one  of  the  best  is  bought  for 
three-pence.  For  the  truth  hereof,  if  any  doubt,  may  it  please  them 
to  repaire  unto  me,  and  I  shall  satisfie  them  by  the  testimonie  of  good 
witnesses."  This  edifying  deposition  is  illustrated  by  a  cut  of  the 
goose  and  of  its  parent  shell. 

Now,  after  this,  can  we  wonder  at  the  melancholy  catalogue  of 
human  beings  who  have  expiated  the  supposed  crime  of  witchcraft  at 
the  stake  on  the  testimony  of  their  deluded  and  deluding  prosecutors  ? 
Here  is  a  man  of  learning  and  of  considerable  accuracy  in  many  points, 
the  author  of  a  valuable  work  containing  much  information,  who 
gravely  and  deliberately,  on  the  authority  of  two  of  the  most  acute  of 
Ins  senses,  asserts  a  downright  falsehood  and  courts  investigation.  He 


may  moreover  be  acquitted  of  any  intention  to  deceive ;  but  his  mind 
was  filled  with  previous  assertions  and  preconceived  opinions,  and  his 
excited  imagination,  like  that  of  the  majority  of  the  witnesses  against 
the  unfortunate  witches,  gave  a  colour  and  a  form  to  all  he  saw  and  felt. 

Gerard  published  this  celebrated  romance  in  1636.  If  wo  now  turn 
to  Ray's  edition  of  Willughby,  published  in  1678,  we  shall  see  what  a 
progress  had  been  made  towards  truth,  even  in  that  short  space  of 
time.  "  What  is  reported  concerning  the  rise  and  original  of  the.se 
birds,  to  wit,  that  they  are  bred  of  rotten  wood  ;  for  instance,  of  the 
masts,  ribs,  and  planks  of  broken  ships,  half  putrified  and  corrupted, 
or  of  certain  palms  of  trees  [the  catkins  of  the  willow]  falling  into  the 
sea ;  or  lastly,  of  a  kind  of  sea-shells,  the  figures  whereof  Lobel, 
Gerard,  and  others  have  set  forth,  may  be  seen  in  Aldrovand,  Sen- 
nertus  in  his  '  Hypomnemata,'  Michael  Meyerus,  who  hath  written  an 
entire  book  concerning  the  tree-fowl,  and  many  others.  But  that  all 
these  stories  are  false  and  fabulous  I  am  confidently  persuaded. 
Neither  do  these  want  sufficient  arguments  to  induce  the  lovers  of 
truth  to  be  of  our  opinion,  and  to  convince  the  gainsayers.  For  in 
the  whole  genua  of  birds  (excepting  the  phicnix,  whose  reputed 
original  is  without  doubt  fabulous)  there  is  not  any  one  example  of 
equivocal  or  spontaneous  generation.  Among  other  animals  indeed, 
the  lesser  and  more  imperfect,  as  for  example  many  insects  and  frogs, 
are  commonly  thought  either  to  be  of  spontaneous  original,  or  to  come 
of  different  seeds  and  principles.  But  the  greater  animals  and  perfect 
in  their  kinds,  such  as  is  among  birds  the  goose,  no  philosopher  would 
ever  admit  to  be  in  this  manner  produced.  Secondly,  those  shells  in 
which  they  affirm  these  birds  to  be  bred,  and  to  come  forth  by  a 
strange  metamorphosis,  do  most  certainly  contain  an  animal  of  their 
own  kind,  and  not  transmutable  into  any  other  thing,  concerning 
which  the  reader  may  please  to  consult  that  curious  naturalist  Fabius 
Columna.  These  shells  we  ourselves  have  seen,  once  at  Venice, 
growing  in  great  abundance  to  the  keel  of  an  old  ship ;  a  second  time 
in  the  Mediterranean  Sea,  growing  to  the  back  of  a  tortoise  we  took 
between  Sicily  and  Malta.  Columna  makes  the  shell-fish  to  be  a  kind 
of  Balanus  marinus.  Thirdly,  that  these  geese  do  lay  eggs  after  flu- 
manner  of  other  birds,  sit  on  them  and  hatch  their  young,  the 
Hollanders  in  their  northern  voyages  affirm  themselves  to  have  found 
by  experience." 

Here  we  see  the  clouds  that  had  obscured  the  subject  nearly  cleared 
away,  though  there  is  still  a  little  lingering  error  in  the  tacit  admission 
of  the  spontaneous  generation  of  the  frogs  and  insect3. 

It  is  no  small  praise  to  Belon  and  some  others  that,  even  in  their 
early  time,  they  treated  thia  fable  of  the  duck-bearing  tree  with  con- 
tempt. There  has  been  much  confusion  in  the  nomenclature  of  this 
bird.  Linnaeus  considered  it  as  the  male  of  A nser  erythropus  (White- 
Fronted  Wild-Goose),  and  treated  Artser  Brenta  (the  Brent-Goose),  and 
A.  Bernicla  as  synonyms.  Succeeding  writers  continued  the  mistake 
till  Temminck  and  Bechstein,  instead  of  restoring  the  name  given  to 
it  by  the  older  ornithologists,  called  it  Anser  h  ucopsis,  but  did  not 
refer  the  specific  name  Erythropus  to  the  Anas  albifronsot  Gmelinand 
Latham. 


Beiniclc-Goose  [Anser  Bernicla). 
Dr.  Fleming,  in  his  '  History  of  British  Animals,'  set  this  right,  and 
has  properly  described  the  Bernicle-Goose  as  Anser  Bernicla,  and  the 
White-Fronted  Wild-Goose  as  Ansa-  crythrojius. 
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The  summer  haunts  of  the  Bernicle  reach  high  into  northern  lati- 
tudes. Iceland,  Spitzbergen,  Greenland,  Lapland,  the  north  of  Russia 
and  of  Asia,  and  Hudson's  Bay,  are  recorded  as  its  breeding  places. 
Sir  John  Richardson  notes  it  as  accidental  on  the  Saskatchewan 
(53°  54'  N.  lat.)  as  a  passenger  in  spring  and  autumn,  and  gives  the 
southern  states  of  the  North  American  Union  as  its  winter  quarters. 
It  visits  Britain  in  the  autumn,  appearing  in  great  numbers  on  the 
north-western  coasts,  and  in  the  north  of  Ireland.  On  the  eastern  and 
southern  shores  of  Britain  it  is  comparatively  rare,  and  the  Brent- 
Goose  occupies  its  place. 

The  weight  of  a  Bernicle  is  about  five  pounds,  the  length  rather  more 
than  two  feot,  and  the  breadth  about  four  and  a  half  with  the  wings 
spread.  The  bill,  about  an  inch  and  a  half  long,  is  black,  with  a 
reddish  streak  on  each  side,  and  between  it  and  the  eyes  is  a  small 
black  streak.  Irides  brown  ;  head  (to  the  crown),  cheeks,  and  throat 
white ;  the  rest  of  the  head,  neck,  and  shoulders  black.  Upper  part 
of  the  plumage  marbled  with  blue,  gray,  black,  and  white  ;  belly  and 
tail  coverts  white  ;  tail  black ;  flanks  ashy  gray ;  legs  and  feet  dusky. 

The  eye-streak  is  much  broader  in  the  young  of  the  year  than  in 
the  adult ;  the  under  parts  are  not  of  so  pure  a  white,  and  the  upper 
plumage  is  darker. 

The  flesh  is  excellent. 

BE'ROE,  a  genus   of  marine  animals  established  by  Muller, 
belonging  to  the  Ciliograde  Acahphce.     Some  of  the  species,  as 
the  common  B.  Pileus,  are  now  referred  to  Cydippe.    The  species, 
which  are  gelatinous,  transparent,  and  either  oval  or  globular,  float  in 
the  ocean,  where  they  are  widely  diffused.    Lamarck  says  that  they 
are  very  phosphoric,  and  that  they  shine  at  night  like  lamps  suspended 
in  the  sea,  their  brilliancy  becoming  vivid  in  proportion  to  the  rapidity 
of  their  motions.    Their  breathing  is  carried  on  by  means  of  cilia, 
which  extend  longitudinally  and  at  equal  distances  along  the  surface 
from  the  mouth  to  the  inferior  opening.    Fabricius  observed  minute 
crustaceans  in  the  digestive  organs,  and  that  when  one  of  these  | 
animals  was  broken  to  pieces  those  pieces  still  continued  to  live  and  i 
swim  about  by  the  action  of  the  cilia,  which  was  still  continued.  The  | 
Beroes  have  a  rotatory  motion,  and  Bosc  observed  that  they  also  had 
another,  produced  by  an  alternate  contraction  and  dilatation.  _  | 

Messrs.  Audouin  and  Milne  Edwards  have  given  a  description  of 
the  organisation  of  the  globular  Beroe  (Beroe  Pileus,  Lam.  ;  Pleuro- 
brachia  of  Fleming  ;  Eacharis  of  Peron  and  of  De  Blainville),  and  Dr. 
Grant,  in  the  '  Transactions  of  the  Zoological  Society,'  has  given  an 
account  of  its  structure.  Cuvier  mentions  it  as  being  common  in  the 
north — where  it  is  said  to  be  one  of  the  aliments  of  the  whale 
(Bahena)— and  in  the  channel  on  the  French  coast.  It  is  found  very 
commonly  on  the  British  coasts.  Dr.  Grant  found  it  in  the  harbour 
of  Sheernes3,  in  which  latter  locality  he  says  "  the  boatmen,  who 
seemed  to  be  familiar  with  it  under  the  name  of  the  spawn  of  the  sea- 
egg  {Echinus),  which  it  somewhat  resembles  in  its  globular  and  ribbed 
form,  assured  me  that  often  in  hot  and  calm  weather  the  water 
swarms  with  the  little  medusae  in  such  numbers  as  to  cover  the  sur- 
face in  all  this  part  of  the  oestuary  of  the  Thames.  The  animal  has  a 
regular  oval  form,  with  its  longest  diameter  from  the  mouth  to  the 
anus,  about  six  lines,  and  its  breadth  about  four  lines.  The  general 
texture  of  the  body  is  quite  transparent  and  colourless."  [AcALErn^E.] 

BERO'SUS,  a  genus  of  Coleopterous  Insects  belonging  to  the  family 
Hydrophilidce  (Leach).  These  beetles  inhabit  ponds,  in  which  they 
may  often  be  seen  swimming  in  an  inverted  position.  They  most 
probably  feed  upon  vegetable  substances.  The  common  colouring  of 
the  species  is  dusky  yellow  varied  with  markings  of  a  black  or  dark 
metallic  bronze  hue;  their  form  is  nearly  oval,  and  the  principal 
generic  characters  are,  eyes  prominent,  clypeus  entire,  antenna;  nine-  (?) 
jointed,  thorax  narrower  than  the  elytra. 

BERRY,  in  Botany,  a  term  confined  to  such  soft  and  succulent 
fruits  as  have  their  seeds  lying  loosely  among  pulp.  The  gooseberry, 
the  currant,  and  the  grape  are  therefore  genuine  berries  ;  but  plums, 
rose-heps,  haws,  &c,  in  which  the  seeds  do  not  lie  among  the  pulp, 
are  excluded  from  the  definition,  although  they  are  all  comprehended 
under  the  same  name  in  common  language.  [Fruits.] 

BERTHELLA,  a  genus  established  by  De  Blainville  for  a  Marine 
Mollusk,  found  though  rarely  on  the  British  coasts.  It  is  the  Pleuro- 
branchus  plumula  of  Montague,  and  is  thus  defined  by  De  Blainville  : — 
Body  oval,  sufficiently  protuberant  (bombe)  above,  and  recurved  below, 
when  in  a  state  of  repose,  so  as  completely  to  hide  the  head  and  the 


Berthella  porota. 
a,  side  view  ;  b,  view  of  back,  to  show  internal  shell. 

foot,  which  last  is  large  and  oval,  but  much  less  than  the  mantle. 
There  is  a  kind  of  veil  at  the  anterior  border  of  the  head,  prolonged 
on  each  side  into  a  sort  of  appendage  cleft  laterally.    The  two  tenta- 


culiform  occipital  auricules  are  cleft  and  striated  within  at  their 
termination,  and  approach  each  other  very  nearly  at  their  base,  which 
is  thinned  out  as  it  were.  The  eyes  are  sessile,  placed  upon  the 
posterior  root  of  the  tentacula.  There  is  but  one  pectiniform  branchia, 
which  is  lateral,  attached  anteriorly,  and  in  great  measure  free 
behind.  The  organs  of  generation  terminate  in  one  large  tubercle, 
situated  before  the  root  of  the  branchia ;  the  shell  is  internal,  very 
delicate,  and  oval,  with  a  summit  hardly  to  be  distinguished.  Forbes 
and  Hanley,  in  the  '  History  of  British  Mollusca,'  place  it  in  the 
family  Pleurobranchida;  of  the  Gasteropoda.  Although  seldom  taken 
it  appears  to  have  a  wide  range.  It  has  been  found  at  Exmouth, 
Guernsey,  Salcombe  Bay,  Milford  Haven,  Isle  of  Man,  Sound  of  Skye, 
Scarborough,  coast  of  Northumberland,  and  Malbay  on  the  west 
coast  of  Ireland. 
BERTHIERITE.  [Antimony.] 

BERTHOLLE'TIA,  a  genus  of  plants  belonging  to  the  natural 
order  Lecythidacece,  and  named  after  Berthollet  the  celebrated  chemist. 
The  only  species  is  a  tree  of  large  dimensions,  and  forms  vast  forests 
on  the  banks  of  the  Oronoco.  Its  stem  averages  100  feet  in  height 
and  two  feet  in  diameter,  not  branching  till  near  the  top,  whence  its 
boughs  hang  down  in  a  graceful  manner.  Its  leaves  are  undivided, 
arranged  alternately  upon  the  branches,  about  two  feet  long  and  five  or 
six  inches  wide,  of  a  brilliant  green.  Its  flowers  are  yellowish  white,  with 
a  calyx  having  a  deciduous  border  divided  into  two  pieces,  a  corolla  of 
6  unequal  petals  joined  together  at  the  base,  and  a  very  great  number 
of  white  stamens  joined  into  a  thick  fleshy  ring.  The  fruit  is  figured 
and  described  by  Humboldt  as  a  spherical  case  as  big  as  a  man's  head, 
with  four  cells,  in  each  of  which  are  six  or  eight  nuts ;  its  shell  is  rugged 
and  furrowed,  and  covered  with  a  rind  of  a  green  colour.  The  nuts 
are  irregularly  triangular  bodies,  having  a  hard  shell,  which  is  very 
much  wrinkled,  and  which  is  fixed  to  a  central  placenta  by  their  lower 
end ;  their  seed,  as  is  well  known,  is  a  firm  oily  almond  of  a  pure 
white  colour.  They  are  sold  in  the  shops  of  London  under  the  name 
of  Brazil  Nuts. 

"  The  Portuguese  of  Para,"  says  Humboldt,  "  have  for  a  long  time 
driven  a  great  trade  with  the  nuts  of  this  tree,  which  the  natives  call 
Iuvia  and  the  Spaniards  Almendron ;  they  send  cargoes  to  French 
Guyana,  whence  they  are  shipped  for  England  and  Lisbon.  The 
kernels  yield  a  large  quantity  of  oil  well  suited  for  lamps."  The  same 
traveller  describes  himself  and  his  companion  Bonpland  as  having 
found  these  nuts  a  great  luxury  when  they  were  following  the  course 
of  the  Oronoco.  For  three  months  they  had  lived  upon  bad  choco- 
late, rice  boiled  in  water,  always  without  butter,  and  generally  without 
salt,  when  they  met  with  a  store  of  Bertholletia  nuts.  It  was  in  the 
course  of  June,  and  the  Indians  had  just  gathered  in  their  harvest  of 
them.  The  kernels  were  found  delicious  when  fresh,  but  unfortunately 
they  are  apt  to  become  rancid  on  account  of  the  great  quantity  of  oil 
which  they  contain. 


Fruit  and  Seeds  of  Bertholletia  cxcrlsa. 


BERYL,  a  mineral,  among  the  varieties  of  which  are  found  two  of 
the  most  beautiful  and  costly  gems  'with  which  we  are  acquainted, 
namely,  the  Emerald  and  the  Precious  Beryl. 

They  belong  to  the  rhombohedral  system  of  crystallisation,  usually 
occurring  in  regular  hexagonal  prisms  which  occur  variously  modified, 
sometimes  by  the  truncation  of  the  lateral  edges  of  the  prism,  at  other 
times  by  the  simple  truncation  of  the  terminal  edges ;  but  the  prism 
is  sometimes  terminated  in  a  much  more  complicated  manner,  of 
which  a  remarkable  instance  has  presented  itself  in  a  crystal  in  the 
possession  of  Professor  Naumann  of  Freiberg,  who  has  observed  in 
them  the  faces  of  no  less  than  six  other  forms  of  the  rhombohedral 
system.    Its  general  aspect  is  always  that  of  a  hexagonal  pnsm,  and 
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when  the  terminal  edges  are  modified  there  will  generally  be  found  a 
plane  inclined  to  the  lateral  planes  of  the  prism  under  an  angle  of 
119°  58'. 

The  crystals  admit  of  cleavage  in  the  four  directions  parallel  to  the 
faces  of  the  regular  prism,  that  parallel  to  the  terminal  plane  being 
perfect,  the  others  imperfect  and  more  difficult  to  be  obtained.  The 
fracture  is  conchoidal  and  uneven ;  the  lustre  is  vitreous,  and  it 
possesses  various  degrees  of  transparency.  According  to  Mohs  the 
hardness  varies  from  7'5  to  8,  the  specific  gravity  from  2'678  to  2'732. 
The  following  are  its  chemical  characters  before  the  blow-pipe,  as  stated 
by  Berzelius. 

Alone  it  is  not  easily  acted  upon,  but  when  thin  fragments  are  for 
a  long  time  submitted  to  a  powerful  flame  the  edges  become  rounded, 
and  a  colourless  vesicular  scoria  is  produced.  The  transparent  varieties 
become  milky. 

With  boras  it  forms  a  clear  and  generally  colourless  glass,  which 
effect  is  also  produced  by  soda.  With  the  phosphor  salt  it  is  with 
difficulty  dissolved  without  the  formation  of  a  silicious  skeleton. 

Of  this  mineral  we  possess  several  analyses,  of  which  the  following 
are  three  :  the  first  being  an  Emerald  from  Peru,  by  Klaproth ;  the 
second  a  Beryl  from  Siberia,  by  the  same  chemist ;  and  the  third  a 
Beryl  from  Broddbo,  near  Fahlun,  in  Sweden : — 
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68-50 

66-45 

68-35 

15-75 

16-75 

17-60 

12-50 

15-50 

1313 

Oxide  of  Iron     .  . 

.  1-00 

0-60 

0-72 

Oxide  of  Columbium 

.  o-oo 

o-oo 

0-27 

Oxide  of  Chromium 

.  0-30 

o-oo 

o-oo 

0-25 

o-oo 

o-oo 

This  species  contains  several  varieties,  of  which  the  two  known 
among  lapidaries  under  the  name  of  Emerald  and  Aquamarine,  or 
Precious  Beryl,  are  the  most  worthy  of  attention.  These  varieties, 
though  distinguished  by  some  mineralogists  as  forming  distinct 
species,  differ  however  only  in  colour,  the  term  Emerald  being  applied 
to  those  possessing  the  peculiar  rich  deep  green  so  well  known  as  the 
emerald-green,  while  all  the  other  varieties  are  comprehended  under 
the  name  of  Beryl ;  those  which  are  clear,  transparent,  and  possess  a 
good  colour,  present  various  shades  of  sky-blue  or  mountain-green, 
being  the  Aquamarine  or  Precious  Beryl.  The  colour  of  the  Emerald 
is  attributed  to  the  small  quantity  of  green  oxide  of  chromium  which 
has  been  found  in  the  specimens  from  Peru ;  while  the  varieties  in  the 
tints  of  Beryl  may  be  considered  to  be  produced  by  admixtures  of 
the  oxides  of  iron,  the  yellow  being  the  colour  of  the  peroxides  of 
iron,  and  the  mountain-green  and  the  various  shades  of  blue  being  the 
effect  of  varying  quantities  of  the  protoxide,  to  the  presence  of  which 
the  common  bottle-glass  owes  its  tint. 

The  following  localities  produce  the  finest  Emeralds  : — The  mines  in 
the  Tunca  Valley,  situated  in  the  mountains  between  New  Granada 
and  Popayan,  and  not  far  from  the  town  of  Santa  Fe'  de  Bogota, 
where,  according  to  Humboldt,  they  are  found  in  veins  traversing  clay- 
slate,  hornblende-slate,  and  granite  ;  the  Heubach  Valley,  in  the  dis- 
trict of  Pinzgau,  Salzburg,  where  they  occur  imbedded  in  mica-slate, 
and  are  inferior  in  colour  to  those  from  Peru  ;  varieties  have  also  been 
lately  found  in  some  old  mines  in  Mount  Zabarah,  in  Upper  Egypt, 
from  which  spot  the  ancients  are  supposed  to  have  derived  their 
emeralds. 

The  varieties  known  by  tbe  name  of  Beryl  are  found  principally  in 
Siberia  and  Brazil :  in  the  former  country  it  occurs  in  the  granite 
district  of  Nertschinsk  and  also  in  the  Uralian  and  Altai  Mountains, 
sometimes  in  very  large  crystals,  prisms  having  been  found  upwards 
of  a  foot  in  length.  In  the  granitic  mountains  of  Odon  Tchelon,  in 
Daiiria,  three  very  interesting  mines  occur  at  different  elevations  in 
the  mountain ;  in  the  lowest  are  found,  irregularly  disseminated 
through  a  mass  of  semi-decomposed  granite  mixed  with  ferruginous 
f-lay  and  nodules  of  Wolfram,  pri. matic  ci-ystals  of  Beryl  of  a  greenish- 
yellow  colour,  rarely  exceeding  one  inch  in  length.  Some  hundred 
feet  higher  occurs  the  second  mine  in  a  vein  of  micaceous  clay,  from 
which  the  most  valuable  crystals  are  obtained ;  their  colour  is  of  a 
pale  but  pure  green,  and  their  size  frequently  considerable.  The 
third  mine  is  situated  in  a  vein  of  white  indurated  clay  on  the  summit 
of  a  mountain ;  in  this  mine  the  varieties  are  usually  of  a  pale  greenish- 
blue,  but  sometimes  they  are  found  of  a  pure  but  pale  sky-blue.  They 
are  here  remarkably  transparent.  Imbedded  crystals  and  massive 
varieties  are  also  found  at  Limoges,  in  France ;  near  Zwiesel,  on  the 
Rabenstein,  in  Bavaria ;  at  Fimbo  and  Broddbo,  near  Fahlun,  in 
Sweden ;  and  likewise  in  some  of  the  tin-mines  in  Saxony  and  Bohemia. 

An  enormous  specimen  is  also  described  in  Silliman's  '  Journal '  as 
having  been  found  at  Acworth  in  New  Hampshire,  United  States. 
Its  dimensions  are  stated  to  be  4  feet  in  length  and  5g  inches  across 
the  lateral  planes,  and  the  weight  to  be  238  pounds. 

Specimens  of  Beryl  have  also  been  found  in  several  of  the  primary 
districts  of  Ireland  ;  those  from  the  granite  of  the  Mourne  Mountains, 
in  the  county  of  Down,  are  the  finest.  In  this  locality  they  are  asso- 
ciated with  topaz,  black  quartz,  felspar,  and  mica.  In  Scotland  it  is 
found  in  the  granite  at  Rubieslaw  quarry,  near  Aberdeen,  and  also  in 
broken  pieces  in  the  sand  of  the  rivers  of  that  county. 
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The  value  of  the  Emerald  depends  not  only  on  its  size,  colour,  and 
brilliancy,  but  also  on  its  being  free  from  flaws,  by  which  this  gem  is 
frequently  greatly  deteriorated  in  the  eye  of  the  jeweller.  The  follow- 
ing is  the  rate  at  which  varieties  of  a  fine  oolour  and  free  from  fissures 
may  be  procured,  as  stated  by  Beudant : — 

A  stone  of  5  grs.  from  100  to  120  francs. 
„        8       „       240  francs. 

15  „  1500  „ 
„  24  „  2400  „ 
BE'RYX,  a  genus  of  Fishes  of  the  order  Acanthopterygii,  and 
belonging  to  a  little  group  of  the  family  Percidce,  in  which  the  species 
possess  more  than  seven  branchial  rays,  whereas  all  the  other  genera 
included  in  the  first  division  of  this  order  (in  which  division  the 
cheeks  are  not  defended  by  indurated  plates)  possess  seven  or  less. 

Cuvier,  in  his  '  Regne  Animal,'  mentions  three  other  genera 
belonging  to  this  group :  namely,  Holocentrurti,  Myriprisiis,  and 
Trachichthys. 

The  other  characters  of  Beryx  are  as  follows  : — Ventral  fins,  with 
one  spine  and  ten  soft  rays ;  the  back  furnished  with  but  one  slightly- 
extended  fin,  and  some  indistinct  small  spines  on  its  anterior  edge. 

Several  species  are  fossil.  B.  ornatus  occurs  in  the  Chalk  of  Sussex. 
Mantell  figured  it,  under  the  title  of  Zeus  Lewesiensis,  in  the  '  Geology 
of  Sussex.'    Two  other  species  occur-  in  the  British  Chalk. 

BESHAN,  a  name  given  to  the  Balm  of  Mecca,  the  produce  of 
Balsarnodendron  Opobalsamum.  [Balsamodendron.] 

BE'TA,  a  genus  of  plants  belonging  to  the  natural  order  Chenopo- 
diacece,  among  which  it  is  known  by  its  having  large  succulent  roots, 
and  a  green  calyx  united  halfway  to  a  hard  rugged  nut.  The  species 
are  found  in  Europe,  the  north  of  Africa,  and  the  western  parts  of 
Asia ;  four  are  cultivated  as  esculents,  the  others  are  mere  weeds. 

B.  'vulgaris,  Common  Beet,  is  said  to  be  found  in  a  wild  state  along 
the  whole  of  the  sea-coast  of  the  Mediterranean,  and  in  Egypt ;  it  is 
however  chiefly  known  as  a  plant  cultivated  in  gardens,  for  its  carrot-like 
sweet  and  tender  roots.  Several  sorts  are  mentioned  by  writers  on 
gardening,  varying  in  the  size,  form,  colour,  and  sweetness  of  their 
roots  :  of  these  however  two  are  much  more  worth  cultivating  than 
the  others,  namely,  the  small  red  variety  and  the  long  yellow  variety  ; 
they  are  the  most  delicate,  the  sweetest,  and  have  the  richest  colour 
when  served  at  table. 

B.  altissima,  Mangel  Wurzel,  is  a  much  larger  and  coarser  plant 
than  the  Common  Beet,  from  which  it  is  principally  known  by  its 
roots  being  marked  internally  with  zones  of  red  and  pink  or  white. 
Its  native  country  is  unknown ;  by  some  it  is  reckoned  a  mere  variety 
of  the  Common  Beet,  but  this  is  scarcely  probable,  considering  that  it 
is  permanently  reproduced  from  seed  ;  others  state  that  it  is  a  hybrid 
between  the  Common  and  Chard  Beet,  our  third  sort,  of  which  however 
there  is  neither  proof  nor  probability.  Mangel  Wurzel  is  an  object  of 
extensive  cultivation  for  feeding  cattle ;  its  leaves  afford  a  very 
nutritious  food  for  all  kinds  of  live  stock,  and  the  roots,  from  their 
extreme  sweetness,  are  by  many  farmers  considered  the  most  valuable 
of  all  the  agricultural  plants  upon  which  cattle  are  fed  in  winter. 
Independently  of  their  use  for  cattle,  Mangel  Wurzel  roots  have  been 
extensively  employed  in  the  manufacture  of  sugar.  They  are  still 
employed  in  France  in  the  manufacture  of  sugar ;  and  an  attempt 
has  lately  been  made  in  Ireland  to  use  them  for  the  same  purpose. 
For  this,  the  common  red  and  white  Mangel  Wurzel  will  perhaps  be 
found  best  suited  in  this  country,  in  consequence  of  its  hardiness,  and 
the  great  weight  per  acre  which  it  will  afford  ;  but  the  French  have 
preferred  a  perfectly  white  kind,  which  is  said  to  exceed  the  former 
in  nutritive  properties,  in  the  proportion  of  two  to  one ;  they  also 
grow  a  sort  with  white  roots  and  a  purple  crown,  and  another  white 
within,  and  yellow  on  the  outside.  The  yellow  Field-Beet,  which  has 
been  a  good  deal  cultivated  in  this  country,  is  apparently  a  variety  of 
B.  vulgaris,  and  is  too  unproductive  in  most  situations  to  bear 
comparison  with  the  others. 

B.  cycla,  Chard  Beet,  is  inferior  to  the  two  last  in  the  size  of  its 
roots,  but  is  remarkable  for  the  thickness  of  the  ribs  of  its  leaves, 
which  are  white,  yellow,  green,  orange  coloured,  or  deep  crimson,  in 
different  varieties.  It  is  cultivated  like  the  Common  Beet,  but  the 
leaves  only  are  used  in  soups,  or  their  ribs  are  cut  out  and  stewed 
like  sea-kail.  They  have  however  an  earthy  taste,  which  is  not  in  the 
power  of  cookery  wholly  to  remove,  on  which  account  they  are  little 
esteemed.  The  French  call  this  species  Poiree  a  Cardes.  It  is  said 
to  have  been  introduced  to  France  from  Portugal ;  but  its  native 
station  is  unknown. 

B.  maritima,  Sea-Beet,  unlike  the  three  last,  is  a  prostrate  plant, 
with  numerous  entangled  branches  and  a  tough  woody  root.  It  is 
found  abundantly  on  many  parts  of  the  southern  coast  of  England, 
and  is  a  common  European  shore-plant,  preferring  a  chalky  soil.  Its 
leaves  are  small,  ovate,  deep  green,  crenelled,  rather  sharp-pointed, 
flat,  succulent,  and  placed  on  long  stalks.  Its  flowers  are  green  and 
arranged  in  spikes,  each  being  subtended  by  a  small  leafy  bract.  It 
is  a  perennial,  and  one  of  the  most  valuable  plants  known  for  spinach ; 
its  leaves  when  dressed  are  extremely  delicate  and  well-flavoured,  and 
easily  reduced  into  that  pulpy  substance  which  constitutes  the  great 
merit  of  good  spinach.  It  thrives  in  a  garden  without  any  sort  of 
care,  and  is  rather  a  handsome  plant  when  growing  among  rubbish, 
for  its  leaves  are  a  pai-ticularly  rich  green,  and  not  liable  to  be  scorched 
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by  the  sun,  or  to  be  injured  much  by  insects.  It  is  increased  by 
seeds,  which  it  yields  in  abundance.    [Beet,  in  Arts  and  Sc.  Div.] 

BETEL,  the  leaf  of  an  intoxicating  kind  of  pepper.    [Piper  1 

BETEL-NUT  PALM.  [Areca.] 

BETHY'LUS,  a  genus  formed  by  Cuvier,  and  placed  by  him  under 
his  second  order  of  Birds  {Les  Passereaux),  in  the  first  tribe  (Denti- 
rostres),  and  in  the  first  family  (Laniadm).  He  says  that  there  is  but 
one  species  known  (Laniius  Leverianus  of  Shaw,  Lanius  picatus  of 
Latham),  and  that  the  Great  Shrike  {Lanius  corvinus  of  Shaw)  approaches 
it,  though  L.  corvinus  has  the  bill  more  compressed. 

Vieillot  has  changed  the  generic  name  to  Cissopis,  and  Illiger  makes 
it  a  Tangara. 

The  genus  is  thus  characterised  by  Vieillot : — Bill  short,  robust, 
swollen,  a  little  compressed  towards  the  end ;  upper  mandible  notched 
and  curved  at  the  point :  gape  ciliated ;  the  third  and  fourth  quills 
longest ;  outer  toes  united  at  their  base. 

Le  Vaillant  has  figured  this  bird  (plate  60)  under  the  name  of  Pie 
Pie-Greiche.  White  and  black  are  the  only  colours  of  its  plumage, 
distributed  like  those"  of  the  magpie  which  it  is  said  to  resemble  in 
miniature  in  Guyana  and  Brazil,  where  it  is  a  native. 

BETHY'LUS,  a  genus  of  Hymenopterous  Iusects  of  the  family 
Proctotrupidw.  Its  principal  distinctive  characters  are — antenna;  geni- 
culated,  13-jointed  in  both  sexes;  the  head  is  depressed  and  the 
prothorax  very  elongate  and  almost  triangular.  The  wings  have  only 
one  large  marginal  cell,  not  closed;  abdomen  conical;  legs  short, 
femora  thick. 

These  little  four-winged  flies,  which  are  remarkable  for  their  large 
depressed  heads,  are  not  very  unlike  ants  in  their  appearance,  and  are 
found  in  flowers  and  sometimes  on  the  leaves  of  shrubs,  to  which  they 
resort  in  search  of  small  caterpillars,  which  they  store  up  in  cells  to 
nourish  their  future  progeny.  The  principal  haunts  of  these  insects 
are  dry  sandy  situations. 

BETONICA.  [Betony.] 

BETONY,  the  common  name  of  the  Stachys  Betonica  [Stachys], 
which  was  formerly  described  under  the  name  of  Betonica  officinalis. 

BE'TULA,  a  genus  of  trees  or  shrubs,  belonging  to  the  natural  order 
Betulaceo?.  It  is  characterised  by  its  flowers  growing  in  catkins,  the 
scales  of  which  arc  thin  and  three-lobed,  and  by  the  scales  subtending 
three  flat  fruits,  each  furnished  with  two  styles,  and  expanded  into  a 
thin  wing  on  either  side ;  these  fruits  are  what  are  vulgularly  called 
birch-seeds.  The  species  are,  with  one  exception,  found  beyond  the 
tropic  in  the  northern  hemisphere ;  the  species  of  the  southern 
hemisphere  is  a  little  evergreen  plant  called  B.  antarctica,  of  which 
little  is  recorded  except  that  it  inhabits  Tierra  del  Fuego. 

The  more  remarkable  species  of  this  genus  may  be  conveniently 
disposed  according  to  their  prevailing  geographical  distribution. 

European  Birches. 

B.  alba,  the  Common  Birch.  Branches  erect,  when  young  covered 
with  a  short  close  down  never  smooth,  and  warted  ;  leaves  with  a 
somewhat  rhomboidal  form,  ovate,  generally  doubly  serrated,  with 
downy  footstalks,  acute,  but  not  tapering  to  the  point ;  catkins  pen- 
dulous. A  native  of  Europe  from  the  most  northern  to  the  most 
southern  countries,  in  the  latter  however  not  appearing  except  on 
mountains  at  a  considerable  elevation ;  on  iEtna  it  does  not  occur 
below  4762  feet  above  the  sea,  according  to  Philippi.  It  is  also  found 
eastward  in  Asia,  as  far  at  least  as  the  Altai  Mountains.  Although 
this  species  is  not  much  valued  for  its  timber,  it  is  extremely  useful 
for  many  other  purposes.  Russia  skins  are  said  to  be  tanned  with  the 
empyreumatic  oil  of  its  bark,  from  which  the  peculiar  odour  of  such 
leather  is  derived.  Cordage  is  obtained  from  it  by  the  Laplanders, 
who  also  prepare  a  red  dye  from  it ;  the  young  shoots  serve  to  nourish 
their  cattle,  and  vinegar  is  obtained  from  the  fermented  sap.  The 
inhabitants  of  Finland  use  the  leaves  for  tea,  and  both  in  Lapland  and 
Greenland  strips  of  the  young  and  tender  bark  are  used  as  food.  From 
the  timber  are  manufactured  hoops,  yokes  for  cattle,  bowls,  wooden 
spoons,  and  other  articles  in  which  lightness  without  much  durability 
is  sufficient ;  baskets  and  hurdles  are  often  made  of  parts  of  its  shoots ; 
and  from  its  rising  sap,  extracted  by  means  of  openings  cut  into  its 
alburnum  in  the  spring,  and  fermented,  a  kind  of  wine  is  obtained 
which  is  of  an  agreeable  quality,  but  will  not  keep.  During  the  siege 
of  Hamburg  by  the  Russians  in  1814,  almost  all  the  birch-trees  of  the 
neighbourhood  were  destroyed  by  the  Bashkirs  and  other  barbarian 
soldiers  in  the  Russian  service,  by  being  tapped  for  their  juice. 

The  Birch  naturally  grows  in  poor  sandy  soil,  on  which  it  thrives 
fully  as  well  as  in  that  of  a  more  fertile  kind.  It  is  said  to  attain 
sometimes  the  height  of  70  feet,  with  a  diameter  of  2  feet ;  in  England 
it  does  not  acquire  such  considerable  dimensions.  As  it  approaches 
both  its  northern  and  southern  limits  it  gradually  decreases  in  size, 
conformably  to  the  laws  which  regulate  vegetable  development.  Its 
bark  is  said  to  be  very  durable. 

B.  pcndula,  the  Weeping  Birch.  Branches  drooping,  when  young 
perfectly  smooth,  and  marked  with  little  pearly  specks  ;  leaves  with 
a  somewhat  rhomboidal  form,  ovate,  either  doubly  or  singly  serrated, 
acute,  but  not  tapering  to  the  point,  sometimes  slightly  hairy ;  catkins 
pendulous.  "Very  common  in  different  parts  of  Europe,  along  with 
the  last,  in  the  properties  of  which  it  appears  to  participate,  and  with 
which  it  is  often  improperly  confounded    It  differs  from  the  Common 


Birch  not  only  in  its  weeping  habit,  but  also  in  its  young  shoots  being 
quite  smooth,  bright  chestnut  brown  when  ripe,  and  then  covered 
with  little  white  warts.  The  Betula  pontica  of  the  nurseries  is  a 
slight  variety,  with  a  few  straggling  hairs  on  the  leaves  and  leafstalks, 
and  a  less  drooping  habit. 


Common  Birch  {Betula  alba). 
1,  The  inside  of  a  barren  scale,  -with  the  anthers  attached;  2,  inside  of  a 
fertile  scale,  with  the  ovaiies  attached;  3,  an  ovary  cut  through  perpendicu- 
larly ;  4,  inside  of  a  scale,  with  three  ripe  fruits  ;  5,  a  ripe  fruit  of  the  natural 
size  ;  G,  the  same  magnified ;  7,  a  transverse  section,  and  8,  a  perpendicular 
section  of  the  same  ;  9,  a  ripe  seed  ;  10,  an  embryo. 

B.  p>ubesccns,  the  Downy  Birch.  Branches  erect,  covered  all  over 
with  very  close  down ;  leaves  heart-shaped,  ovate,  taper-pointed, 
doubly  and  sharply  serrated,  very  downy.  A  smaller  species  than  the 
first,  found  in  the  bogs  of  Germany  :  a  variety  of  it  is  called  Betula, 
urticifolia  in  gardens. 

B.  nana,  the  Dwarf  Birch.  Leaves  orbicular,  crenated,  with  strongly 
marked  veins  on  the  under  side ;  catkins  upright.  A  small  bush, 
found  in  Lapland  and  the  mountainous  parts  of  other  northern 
countries ;  it  even  stretches  across  the  whole  continent  of  Asia  as  far 
as  Unalaschka.  To  the  people  of  the  south  this  plant  has  no  value, 
but  to  the  Laplanders  it  affords  a  large  part  of  their  fuel ;  and  its 
winged  fruits  are  reported  to  be  the  favourite  food  of  the  ptarmigan. 
The  place  of  this  is  occupied  in  America  by  a  species  called  Betula 
glandulosa. 

Asiatic  Birches. 

B.  Bhojpattra,  Indian  Paper  Birch.  Leaves  oblong,  acute,  with  nearly 
simple  serratures,  somewhat  heart-shaped  at  the  base ;  their  stalks, 
veins,  and  twigs  hairy ;  ripe  catkins,  erect,  cylindrical,  oblong ;  bracts 
smooth,  woody,  two-parted,  blunt,  much  longer  than  the  fruit,  which 
has  narrow  wings.  A  tree  found  on  the  Alps  of  Gurwal  and  Kumaon, 
where  it  was  discovered  by  Dr.  Wallich,  who  informs  us  that  its  thin 
delicate  bark  furnishes  the  masses  of  flexible  laminated  matter,  of 
which  great  quantities  are  brought  down  into  the  plains  of  India  for 
lining  the  tubes  of  hookahs.  The  Sanscrit  name  of  the  substance  is 
Boorja.  (Wall.  '  Plant.  As.  Rar.,'  vol.  ii.  p.  7.)  The  bark  of  this  species 
is  of  a  pale  cinnamon  colour.    It  is  nearly  allied  to  B.  papyracea. 

B.  acuminata,  the  Tapering-Leaved  Birch.  Leaves  ovate,  lanceolate, 
somewhat  simply  serrated,  taper-pointed,  smooth,  dotted  beneath, 
leafstalks  and  twigs  quite  smooth ;  ripe  catkins,  very  long,  pendulous, 
cylindrical,  crowded ;  their  rachis  and  the  bracts,  which  are  auricled 
at  the  base,  downy.  Found  on  many  of  the  mountains  of  Nepaul, 
and  in  the  great  valley  of  that  country,  following  the  course  of  rivers. 

B.  nitida,  Shining  Birch. 

B.  cylindrostachya,  Cylindrical  Spiked  Birch.  These  two  last  species 
are  found  in  Kumaon. 

American  Bircket. 
B.  populifolia,  the  Poplar-Leaved  or  White  American  Birch.  Catkins 
pendulous  :  branches  perfectly  hairless,  drooping,  very  much  covered 
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with  resinous  warts  ;  leaves  triangular,  taper-pointed,  doubly-toothed, 
on  long  weak  stalks.  This  species  is  more  an  object  of  ornament  than 
of  utility.  It  rarely  grows  more  than  20  or  25  feet  high,  except  in 
very  rich  soils,  when  it  is  said  to  become  somewhat  taller.  It  is  a 
native  of  the  northern  parts  of  North  America,  from  the  lower  parts 
of  New  York,  New  Jersey,  and  Pennsylvania,  to  Canada.  Michaux 
says  that  its  bark  cannot  be  divided  into  thin  plates  like  that  of  the 
Paper-Birch  or  common  European  species.  It  is  very  like  the  Euro- 
pean B.  pendula,  from  which  the  characters  we  have  assigned  it  are 
sufficient  to  distinguish  it. 

B.  nigra  (B.  rubra,  Michaux ;  B.  lannlosa,  A.  Mich.),  the  Red  Birch. 
Branches  covered  closely  with  a  short  thick  down,  which  they  do  not 
lose  till  the  second  year ;  leaves  angularly  rhomboidal,  very  deeply 
doubly  serrated,  acute,  with  the  axils  and  veins  of  the  underside  of 
the  leaf  downy ;  stipules  narrow-ovate,  membranous,  smooth,  soon 
dropping  offi  A  native  of  the  borders  of  rivers,  where  it  grows 
associated  with  planes,  maples,  and  willows,  in  the  southern  provinces 
of  the  United  States,  delighting  as  much  in  heat,  according  to  Michaux, 
as  many  other  species  do  in  cold,  and  therefore  the  best  adapted  for 
planting  in  the  southern  parts  of  Europe.  It  is  a  handsome  species, 
growing  as  much  as  70  feet  high,  and  from  2  to  3  feet  thick,  and  is 
remarkable  for  its  bark  not  being  white  and  shining,  bvit  brown,  dotted 
with  white,  and  slightly  wrinkled.  The  limbs  of  the  tree  are  large, 
and  the  branches  terminate  in  long  flexible  pendulous  twigs.  Cask 
hoops  are  manufactured  from  its  shoots  when  about  an  inch  in 
diameter;  and  all  the  brooms  used  in  the  streets  of  Philadelphia, 
which  are  far  better  than  those  of  Europe,  are  prepared  from  its  tough 
and  elastic  twigs.    In  this  country  it  is  generally  called  B.  angulata. 

B.  cxcelsa  (B.  lutea,  Mich.),  the  Yellow  Birch.  Catkins  erect,  short, 
thick,  nearly  sessile  ;  branches  exceedingly  downy  when  young ;  leaves 
rhomboidal,  acute  without  any  tapering,  finely  and  regularly  serrated, 
or  nearly  entire ;  on  very  downy  stalks  ;  stipules  large  and  membra- 
nous. Found  chiefly  in  the  coldest  parts  of  North  America  along  with 
the  Paper-Birch  ;  south  of  the  Hudson  River  it  becomes  rare.  Michaux 
states  that  it  is  principally  in  good  alluvial  soil  that  it  thrives,  in 
company  with  black  and  hemlock  spruces  and  ashes ;  its  greatest 
height  is  from  60  to  70  feet,  with  a  diameter  of  something  more  than 
2  feet.  It  is  said  to  be  a  handsome  tree,  with  a  straight  trunk,  often 
clear  of  branches  as  far  as  30  or  40  feet  from  the  ground.  It  is 
remarkable  for  the  bright  golden  yellow  of  its  bark,  which  shines  as 
if  it  had  been  varnished.  It  is  most  like  B.  nigra,  from  which  its 
thicker  and  more  hairy  catkins  and  simply  serrated  leaves  distinguish 
it,  independently  of  other  characters. 

B.  papyracea,  the  Paper  or  Canoe-Birch.  Catkins  thick,  pendulous, 
on  long  stalks ;  branches  generally  more  or  less  downy  when  young, 
sometimes  hairy ;  leaves  ovate,  occasionally  heart-shaped,  regularly  or 
irregularly  serrated,  smooth  or  downy.  This,  the  most  valuable  of  all 
the  species  of  Birch,  is  a  native  of  North  America,  where  it  grows  in 
great  quantities,  not  extending  beyond  73°  to  the  north  nor  43°  to  the 
south,  according  to  Michaux.  The  slopes  of  hills  and  valleys,  where 
the  soil  is  of  good  quality,  are  said  to  be  its  favourite  stations  :  in  such 
places  it  often  acquires  the  height  of  70  feet. 

Its  wood  is  sometimes  used  in  North  America  for  cabinet  makers' 
work  ;  but  it  is  not  of  much  value  for  exposure  to  the  weather,  as  it 
soon  decays  if  subjected  alternately  to  damp  and  dryness.  Its  bark  is 
the  part  which  is  the  most  esteemed  ;  this  part  is  said  to  be  so 
durable  that  old  fallen  trees  are  stated  to  be  frequently  found  with 
their  form  so  well  preserved  that  one  would  think  them  perfectly 
sound,  but  upon  examining  them  it  is  found  that  the  whole  of  the 
wood  is  rotted  away,  and  nothing  is  left  but  the  sound  and  solid  case 
of  bark.  This  part  is  used  for  a  number  of  useful  purposes ;  log- 
houses  are  sometimes  thatched  with  it ;  little  boxes,  cases,  &c,  and 
even  hats  are  manufactured  from  it ;  but  its  great  value  is  for  making 
canoes.  For  the  purpose  of  obtaining  pieces  sufficiently  large  for 
such  a  purpose,  we  are  informed  by  Michaux  that  the  largest  and 
smoothest-barked  trees  are  selected.  In  the  spring  two  circular 
incisions  at  the  distance  of  several  feet  are  made,  and  a  longitudinal 
incision  on  each  side  ;  then  by  introducing  a  wedge  of  wood  between  the 
trunk  and  bark,  the  latter  is  easily  detached.  With  threads  prepared 
from  the  fibrous  roots  of  the  White  Spruce-Fir  (Abies  alba),  the  pieces 
of  bark  are  sown  together,  over  a  light  frame-work  of  wood,  and  the 
seams  are  caulked  with  the  resin  of  the  Balm  of  Gilead  Fir.  Canoes 
of  this  sort  are  so  light  as  to  be  easily  transported  on  tbe  shoulders  of 
men.  It  is  said  that  one  capable  of  carrying  four  persons  and  their 
baggage  only  weighs  from  40  to  50  pounds. 

B.  lenta  (B.  carpinifolia,  A.  Mich.),  the  Soft,  Black,  or  Cherry-Birch. 
Catkins  short,  erect ;  branches  quite  smooth ;  leaves  thin,  cordate, 
oblong,  tapering  to  a  point,  simply  or  doubly  serrated,  downy  when 
young,  smooth  afterwards;  stipules  very  large  and  membranous. 
None  of  the  American  birches  produce  timber  so  valuable  as  this ; 
whence  one  of  its  American  names  is  Mountain  Mahogany.  Its  wood 
is  hard,  close-grained,  and  of  a  reddish  brown ;  it  is  imported  into 
this  country  in  considerable  quantity,  under  the  name  of  American 
birch,  for  forming  the  slides  of  dining-tablcs,  and  for  similar  purposes. 
It  is  abundant  in  the  midland  states,  as  in  New  York,  New  Jersey, 
and  Pennsylvania,  but  more  to  the  south  it  only  appears  on  the 
summits  of  the  Alleghanies.  Deep  rich  soil  is  what  it  prefers ;  and 
when  it  attains  its  greatest  dimensions,  which  are  as  much  as  70  feet 
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of  height,  and  3  feet  of  diameter,  it  is  a  handsome  tree,  budding 
remarkably  early  in  the  spring,  when  its  leaves  are  covered  with  a 
short  thick  coat  of  down  ;  this  disappears  later  in  the  season,  and 
leaves  them  of  a  bright  and  lively  green.  It  grows  with  unusual 
rapidity.  It  is  rarely  seen  in  this  country,  although  it  is  perhaps  one 
of  the  best  suited  to  our  climate.  The  thinness  of  its  leaves, 
combined  with  their  oblong  figure,  distinguishes  this  from  all  the 
other  species. 

BETULA'CE/E,  Birchworts,  the  Birch  Tribe,  a  natural  order  of 
Apetalous  Dicotyledonous  plants.  It  was  formerly  comprehended, 
along  with  other  groups,  in  what  were  called  A  menfacece,  because  it 
bears  its  flowers  in  amenta,  or  catkins ;  but  it  is  distinguished  from  all 
those  which  agree  with  it  in  this  particular,  by  its  flat,  one-seeded, 
two-celled,  membranous  fruit,  and  pendulous  ovule3.  All  the  species 
are  either  trees  or  shrubs,  with  the  fertile  flowers  in  one  catkin  and 
the  barren  in  another,  and  they  have  in  general  the  main  lateral 
veins  of  their  leaves  running  straight  from  the  midrib  to  the  margin, 
without  curving  inwards.  They  are  found  in  the  colder  parts  of  the 
world,  or  in  mountainous  regions  in  hot  countries.  The  only  genera 
belonging  to  this  order  are  Alnus  and  Belula.  [Alnus;  Betula.] 
Lindley  places  the  order  between  Myricacece  and  Altingiacew. 

BEUDANTITE,  a  black  mineral,  with  a  resinous  lustre  and  rhom- 
bohedral  crystals.  It  contains  oxides  of  lead  and  iron.  It  is  found 
at  Horhausen  on  the  Rhine. 

BEWICK'S  SWAN,  the  Cygnus  BeuicHi.  [Ctgninje.] 

BIAPHO'LIUS  (Leach),  a  genus  of  Bivalve  Shells,  indistinctly 
known,  and  which  Rang  considers  to  be  identical  with  the  genus 
Hiatdla  of  Daudin.  [Pyloiudia.] 

BIB,  a  Fish.  [Morhhua.] 

BI'DENS,  a  genus  of  plants  belonging  to  the  natural  order  Compo- 
sites, the  suborder  Corymbifera;  tribe  Senecionidea',  subtribe  Hclian- 
theo?,  division  Bidentidece.  It  has  monogamous  discoidal  heads, 
sometimes  radiant ;  the  florets  of  the  ray  neuter  ligulate,  of  the  disk, 
hermaphrodite,  tubular ;  the  receptacle  flat ;  the  involucre  of  two 
rows,  the  outer  row  spreading  ;  the  branches  of  the  style  surmounted 
by  short  cones  ;  the  fruit  compressed,  angular,  rough  at  the  edges, 
the  angles  terminating  in  2-5  stiff  retrorsely  hispid  bristles.  The 
genus  has  been  named  Bidcns  from  the  two  bristles  which  most  fre- 
quently surmount  the  teeth.  A  great  number  of  species  belonging  to 
this  genus  have  been  described,  but  they  are  generally  inconspicuous 
weeds.  They  have  been  found  in  Europe  and  North  and  South 
America.  Two  are  natives  of  Great  Britain  in  marshy  and  watery 
places,  B.  bipartita  and  B.  ccrnua.  The  latter  is  the  Cercopsis  Bidcns 
of  Linnaeus.    (Babington,  Manual ;  Lindley,  Natural  System.) 

BIGBONE  LICK,  a  place  in  Kentucky  (United  States),  where  great 
numbers  of  fossil  mammalia  occur  in  a  dark-coloured  marshy  soil, 
covered  by  gravel  and  resting  on  blue  clay.  The  bones  of  Elephas 
primigenius  and  Mastodon  maximus  are  veiy  numerous.  With  them 
lie  bones  of  Magalonyx  Jeffersonii,  Bos  bombifrons,  Bos  Pallasii,  and 
Cervus  Americanus.  (Rogers,  On  American  Geology  ;  British  Association 
Reports  for  1834.) 

BIGENERI'NA,  D'Orbigny's  name  for  a  genus  of  Foraminifcra, 
which  he  originally  described  as  minute  Cephalopods.  There  are  two 
subgenera  ;  the  first  consisting  of  the  Bigencrinw  properly  so  called, 
with  a  central  opening,  and  the  other  of  the  Gemmulince  (D'Orbiguy) 
with  a  marginal  opening.    [Foraminifera,  sec  Supplement.] 

BIGNO'NIA,  a  genus  of  plants  named  by  Tournefort  after  the  Abbd 
Bignon,  librarian  to  Louis  XIV.  It  forms  the  type  of  the  monopetalous 
order  of  Exogens,  Bignordaccce.  It  has  a  campanulate  5-toothed  rarely 
entire  calyx  ;  the  corolla  with  a  short  tube,  a  campanulate  throat, 
and  a  5-lobed  bilabiate  limb  ;  the  stamens  four,  didynamous,  with  the 
rudiments  of  a  fifth  ;  lobes  of  the  anther  divaricate  ;  stigma  bilamel- 
lated  ;  capsule  siliqui-formed,  2-celled,  with  the  dissepiment  parallel 
with  the  valves ;  the  seeds  in  two  rows,  imbricate,  transverse,  with 
membranous  wings.  Nearly  100  species  of  this  genus  of  elegant  plants 
have  been  described.  They  are  usually  climbing  shrubs  furnished 
with  tendrils,  having  opposite,  single,  conjugate,  ternate,  pinnate,  or 
digitate  leaves.  The  flowers  are  mostly  in  terminal  or  axillary  pani- 
cles. The  corollas  are  trumpet-shaped,  and  are  coloured  variously, 
white,  yellow,  orange,  purple,  violet,  or  rose. 

All  the  species  of  this  genus  are  splendid  plants  while  in  blossom, 
and  deserve  a  place  in  every  collection.  Most  of  them  are  climbers, 
and  adapted  for  training  up  rafters  and  pillars,  but  they  only  grow 
freely  in  stoves.  A  mixture  of  loam  and  peat  is  best  adapted  for  their 
growth,  and  cuttings  will  strike  readily  under  a  hand-gla.^s  in  heat, 
either  in  mould  or  sand.  The  species  known  by  the  name  of  this 
genus  which  is  most  abundant  in  our  gardens  is  the  Bignonia  radicans. 
This  and  some  other  species  of  Bignonia  are  now  referred  to  the 
genera  Spathodca  [Spathodea]  and  Tecoma  [Tecoiia].  It  is  one  of 
the  few  species  capable  of  living  in  the  open  air  against  a  wall  in  this 
country. 

B.  cnquinoxialis  has  square  glabrous  branches,  glabrous  conjugate 
leaves,  oblong  lanceolate  leaflets,  simple  axillary  tendrils,  2-flowered 
peduncles,  terminal  ones  racemose,  follicles  linear.  It  is  a  native  of 
Guyana.  It  is  applied  by  the  negroes  to  swellings  of  the  feet,  with 
which  they  are  troubled. 

B.  leucoxylon  is  a  tree,  and  has  quinate  leaves  ;  ovate-lanceolate, 
acuminate,  glabrous  leaflets  ;  terminal,  solitary,  or  twin  flowers.  This 


BIGNONIACEiE 


plant  is  a  native  of  Jamaica,  on  the  banks  of  rivers.  It  has  white 
flowers  not  unlike  those  of  Datura  Stramonium,  which  come  out 
before  the  leaves.  The  wood  is  of  a  green  or  yellow  colour,  and  is 
sometimes  brought  into  the  market  under  the  name  of  ebony.  It  is 
baid  to  be  an  antidote  to  the  poison  of  Manchineel. 

B.  Chica  is  a  climbing  plant,  and  has  abruptly-bipinnate  leaves; 
conjugate  elliptic-ovate,  acuminate,  deeply-cordate,  glabrous  leaflets ; 
axillary  pendulous  panicles.  It  grows  on  the  banks  of  the  Orinoco. 
A  red  matter  is  extracted  from  its  wood  by  the  Indians,  with  which 
they  paint  their  bodies.  It  is  called  Chica,  and  has  been  used  in  this 
country  as  a  dye. 

B.  alliacca  has  tetragonal  branches,  conjugate  leaves,  coriaceous  ellip- 
tic leaflets,  simple  tendrils,  axillary  5-flowered  peduncles,  a  5-toothed 
calyx.  It  is  a  native  of  Guyana  and  the  West  Indies.  It  has  large 
white  flowers,  and  is  distinguished  from  all  the  other  species  by  its 
peculiar  garlic  odour ;  hence  the  French  name  Liane  a  V  Ail. 

(Don,  Gardener's  Dictionary ;  De  Candolle.  Prodromus  ;  Burnett's 
Outlines  ;  Ct/clopa>dia  of  Plants.) 

BIGNONIA'CE/E,  Bignoniads,  the  Bignonia  Tribe,  are  Monopeta- 
lous  Dicotyledonous  plants,  with  irregular  flowers,  a  pod-like  fruit, 
winged  seeds  without  albumen,  and  usually  a  climbing  habit  They 
are  mostly  shrubs,  inhabiting  the  hotter  parts  of  Asia,  Africa,  and 
America,  and  unknown  in  Europe  except  in  a  cultivated  state  ;  some 
of  them  are  trees  of  considerable  size.  They  generally  are  remarkable 
for  the  large  size  and  rich  or  delicate  colouring  of  their  trumpet-shaped 
flowers.  No  sensible  properties  of  much  importance  have  been  recog- 
nised among  them.  Several  are  valuable  for  their  timber,  which  pos- 
sesses extreme  hardness.  According  to  Lindley  the  number  of  genera 
in  this  order  is  41,  and  the  species  450.  They  are  allied  to  Gesneracece 
and  Crcsccntiacea:  [Bignonia  ;  Eccremocarpus  ;  Catalpa  ;  Tecoma  ; 
Jacaranda.] 


Bignoniaeerv — Biynonia  Icctifiora, 
1,  A  corolla  slit  open;  2,  a  cup-shaped  disk,  out  of  which  the  ovarj'  often 
grows,  together  with  the  style  and  stigma  ;  3,  a  young  ovary ;  4,  a  ripe  pod  ; 
5,  a  seed  ;  6,  an  embryo  extracted  from  the  integuments  of  the  seed. 

BIKH,  or  BISH,  is  the  name  given  amongst  the  Hindoos  to  a  most 
powerful  and  destructive  vegetable  poison.  Dr.  Wallich  refers  the 
plant  to  the  Aconitumferox.  [Aconitum.]  It  is  also  called  Vish,  Visha, 
or  Atavisha. 

BILBERRY,  a  berry-bearing  shrub,  found  on  the  moors  of  most 
countries  in  Europe.  [Vaccinidm.] 

BILE,  an  animal  fluid  of  a  greenish  colour,  viscid  consistence, 
and  bitter  taste. 

The  organ  by  which  the  bile  is  secreted  is  the  liver.  The  liver  is 
distinguished  by  two  peculiarities  :  first,  it  is  the  largest  gland  in  the 
body ;  and  secondly,  it  is  provided  with  two  distinct  sets  of  veins. 
The  v  sins  that  receive  the  blood  from  the  viscera  of  the  abdomen, 
that  id  from  the  organs  more  immediately  concerned  in  the  process  of 
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digestion,  unite  together  into  a  large  trunk  named  the  vena  portse.  Thia 
vein  penetrates  into  the  substance  of  the  liver,  and  ramifies  through 
it  in  the  manner  of  an  artery ;  at  the  same  time  the  liver  receives 
a  large  quantity  of  arterial  blood  by  the  hepatic  artery.  [Liver.]  The 
ultimate  branches  of  the  vena  portae  terminate  partly  in  a  set  of 
vessels  termed  the  hepatic  ducts,  which  contain  the  bile,  and  partly 
in  a  set  of  vessels  termed  the  hepatic  veins,  i>y  which  a  large  portion 
of  the  blood  of-  the  vena  portae  is  transmitted  by  the  ordinary  course 
of  the  circulation  into  tho  vena  cava,  the  great  vein  that  returns  the 
blood  from  all  parts  of  the  body  to  the  right  side  of  the  heart. 
[Circulation  op  the  Blood.] 

This  arrangement  is  peculiar.  There  is  no  other  gland  in  the 
body  in  which  the  disposition  of  the  blood-vessels  is  at  all  analogous  : 
there  is  no  other  instance  in  which  a  vein  is  sent  to  a  gland  and 
distributed  to  it  in  the  manner  of  an  artery.  This  peculiarity  has 
naturally  led  physiologists  to  infer  that  the  vein  in  this  case  perforins 
the  ordinary  functions  of  an  artery ;  that  it  carries  on  the  process 
of  secretion,  and  eliminates  its  product,  the  bile,  out  of  venous 
blood. 

But  whatever  doubts  physiologists  may  entertain  by  which  of  the 
two  great  vessels  of  the  liver  the  bile  is  secreted,  the  consent  is 
universal  that  the  liver  is  the  gland  by  which  this  fluid  is  formed. 
When  duly  elaborated  in  this  organ,  the  bile  is  received  from  the 
secreting  vessels  by  exceedingly  minute  tubes,  the  union  of  which 
constitutes  the  excretory  duct  of  the  gland,  which  is  termed  the 
hepatic  duct.  The  hepatic  duct  passing  on  towards  the  duodenum, 
which,  physiologically  considered,  is  a  second  stomach  [  Duodenum], 
communicates  with  a  small  membranous  cyst  or  bag,  called  the  gall- 
bladder, a  reservoir  for  the  bile.  The  duct  of  the  gall-bladder,  called 
the  cystic  duct,  unites  with  the  hepatic  duct,  and  both  together  form 
a  single  tube,  termed  the  choledoch  duct,  which  pierces  the  duodenum. 
Thus  the  hepatic  duct,  carrying  the  bile  away  from  the  liver,  either 
conveys  it  into  the  gall-bladder  by  means  of  the  cystic  duct,  or 
transmits  it  immediately  into  the  duodenum  by  means  of  the  chole- 
doch duct.  The  bile  which  flows  immediately  into  the  duodenum  is 
called  the  hepatic  bile  ;  that  which  is  contained  in  the  gall-bladder  is 
called  the  cystic  bile.  There  is  a  striking  difference  in  the  external 
characters  of  the  two,  cystic  bile  being  of  a  much  deeper  colour,  and 
much  more  viscid,  pungent,  and  bitter  than  hepatic  bile ;  but  the 
difference  in  their  chemical  properties,  if  there  be  any,  has  not  been 
ascertained  :  hepatic  bile,  on  account  of  the  difficulty  of  collecting  it 
in  sufficient  quantity,  has  not  been  analysed,  while  some  portion  of 
bile  is  generally  found  in  the  gall-bladder  after  death. 

From  actual  experiment  it  would  appear  that  the  secretion  of  bile 
is  continually  going  on  in  the  living  system.  In  whatever  circum- 
stances an  animal  is  placed — if  the  orifice  of  the  choledoch  duct  be 
laid  bare — the  bile  is  always  seen  to  be  flowing  drop  by  drop  into  the 
intestine.  It  is  observed  to  flow  much  faster  during  the  process  of 
digestion  than  when  the  stomach  is  empty ;  and  there  is  reason  to 
believe  that,  during  the  digestive  process,  the  hepatic  bile  is  secrete"d 
in  much  larger  quantity  than  when  the  stomach  is  empty,  and  that 
it  is  then  conveyed  directly  into  the  duodenum.  The  gall-bladder 
fills  when  the  stomach  is  empty,  and  when  the  stomach  is  full  the 
gall-bladder  becomes  comparatively  empty.  .  The  gall-bladder,  however, 
is  seldom  if  ever  completely  emptied.  Vomiting  contributes  more 
perhaps  than  any  other  action  of  the  system  to  the  expulsion  of  its 
contents.  Magendie  states  that  he  has  often  found  it  completely 
empty  in  animals  that  died  from  the  effects  of  an  emetic  poison. 

The  physical  characters  of  the  bile  are  as  follows  : — In  colour  it  is 
always  a  deep  brown,  but  when  seen  in  thin  layers  it  has  a  brownish- 
yellow  tint.  It  is  very  fluid,  being  viscid  only  in  new-bom  infants. 
The  specific  gravity  varies  from  1.032  to  1.040.  On  examining  with 
the  microscope  bile  from  the  gall-bladder,  with  which  of  course  a  cer- 
tain amount  of  mucus  is  mixed,  there  are  observed  : — 1,  Transparent 
or  grayish  round  vesicles,  about  the  700th  of  a  line  in  diameter  ;  they 
disappear  on  the  addition  of  alcohol  or  ether,  and  are  removed  by 
filtration.  2,  Conical  yellow  bodies,  about  the  140th  of  a  line  in 
length,  and  about  the  300th  or  400th  of  a  line  in  breadth,  apparently 
devoid  of  nuclei ;  these  are  epithelial  cells  from  the  gall-bladder. 
3,  Here  and  there  irregular  dark  granules,  which  disappear  on  the 
addition  of  a  solution  of  potash,  apparently  pigment  cells.  4,  Occa- 
sionally minute  crystals  of  cholesterin,  occurring  as  colourless  rhombic 
.tablets. 

Chemically  the  bile  is  composed  of  several  elements  which  have  a 
tendency  to  arrange  themselves  during  chemical  analysis  in  very 
various  forms.  Not  only  are  the  four  organic  elements,  carbon, 
hydrogen,  oxygen,  and  nitrogen  present,  but  also  sulphur,  phosphorus, 
sodium,  potassium,  calcium,  and  iron.  The  union  of  the  organic 
elements  in  different  proportions  will  account  for  the  various  sub- 
stances such  as  picromel,  bilin,  choleic  acid,  colic  acid,  taurine,  &c, 
which  chemists  have  described  in  their  analyses  of  biles.  According 
to  Dr.  Kemp  the  organic  portion  of  ox-bile  may  be  represented  by  the 
formula  48  carbon,  42  hydrogen,  13  oxygen,  and  1  nitrogen.  The 
following  analyses  of  ox-bile  and  human  bile,  by  Thenard  and 
Berzelius,  will  serve  to  show  the  nature  of  bile  as  well  as  the  pro- 
gress of  chemical  inquiry  on  this  subject  when  contrasted  with  more 
recent  analyses.  According  to  Thenard  the  composition  of  bile  is  as 
follows  : — 
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BlMANA. 


Ox-Bile. 


Water 

Picromel  and  Resin 
Yellow  matter 
Soda 

Phosphate  of  Soda 
Muriate  of  Soda 
Sulphate  of  Soda 
Phosphate  of  Lime  . 
Oxide  of  Iron 


Human  Bile. 

Water  

Yellow  insoluble  matter 
Albumen  .... 
Resin  ...... 

Soda  

Salts  the  same  as  in  Ox-Bile 


700 
84-3 
4  5 
4 

2 

32 
0-8 
12 
a  trace. 

800-0 

1000 
2  to  10 
42 
41 
5-C 
4-5 


According  to  Berzelius,  the  following  is  the  composition  of  Human 
Bile  :— 

Water   908"4 

Picromel   80 

Albumen        .......  3 

Soda  .      .       .       .       .      .       ■      V  <  41 

Phosphate  of  Lime   01 

Common  Salt   3'4 

Phosphate  of  Soda  with  some  Lime        .       .  l'O 


lOOO'O 

It  will  be  seen  from  these  analyses  that  the  chief  part  of  the  organic 
elements  was  found  in  the  form  of  picromel.  It  was  in  the  year  1838 
that  Demarcay  announced  that  bile  consisted  essentially  of  an  organic 
acid  combined  with  soda.  He  termed  the  acid  choleic,  and  obtained 
it  in  the  following  manner  :  bile,  from  which  the  mucus  had  been 
precipitated  by  alcohol,  was  evaporated  on  the  water-bath,  and  10 
parts  of  the  dried  residue  were  dissolved  in  100  parts  of  water,  to  which 

10  parts  of  hydro-chloric  acid  had  been  added.  Allowing  evaporation 
at  a  moderate  temperature  to  proceed,  it  was  observed  that  a  dark  green 

011  collected  on  the  surface,  while  at  the  same  time  the  fluid  became 
turbid.  On  removing  the  oil  and  allowing  the  fluid  to  rest  for  some 
time,  it  gradually  became  clear,  with  the  precipitation  of  a  green 
deposit.  This  dark  green-bitter  precipitate  is  Demarcay' s  choleic  acid, 
and  is  regarded  by  him  as  constituting  nine-tenths  of  the  solid  consti- 
tuents of  the  bile.  It  is  still  mixed  with  margaric  acid,  cholesterin, 
pigment,  &c.  After  their  removal  it  forms  a  yellow  spongy  matter, 
which  rapidly  absorbs  oxygen  from  the  atmosphere,  i.3  very  bitter, 
slightly  soluble  in  ether,  soluble  in  water,  and  very  soluble  in  alcohol. 
The  choleate  of  soda,  obtained  by  adding  an  alcoholic  solution  of  soda 
to'  an  alcoholic  solution  of  choleic  acid,  and  then  passing  a  current  of 
carbonic  acid  through  it  to  remove  the  excess  of  soda,  possesses  all 
the  characters  of  bile ;  it  yields  on  evaporation  a  brown  resinous  mass, 
and  is  soluble  in  water  and  in  alcohol. 

When  choleic  acid  is  boiled  with  hydrochloric  acid  it  yields 
ammonia,  taurine,  and  choloidic  acid ;  the  latter  being  insoluble  is 
deposited.  The  formulas  usually  assigned  to  choleic  acid,  taurine, 
and  choloidic  acid  differ  only  slightly  from  the  formula  given  above 
for  the  organic  portion  of  ox-bile. 

But  it  has  been  recently  shown  by  Redtenbacher  that  taurine 
contains  as  much  as  25  per  cent,  of  sulphur. 

As  an  instance  of  modern  chemical  analysis  we  give  the  two  follow- 
ing analyses.  The  bile  in  these  cases  was  obtained  from  healthy  men, 
killed  by  severe  accidents  : — 

1.  2. 

Water  86'00  85-92 

.  Solid  constituents  .  .  .  14-00  14-08 
Choleate  of  Soda  .  .  .  10'22  9'14 
Cholesterin  .  .  .  .  016  0-26 
Margarin  and  Olein      .       .         0-32  0'92 

Mucus   2-66  2-98 

Chloride  of  Sodium  .  .  025  0'20 
Tribasic  Phosphate  of  Soda  .  0-20  0'25 
Basic  Phosphate  of  Lime      )        Q.-^g  q  2g 

„  „  Magnesiaj 

Sulphate  of  Iron  .  .  .  0'02  0'04 
Peroxide  of  Iron  .  .  .  traces  traces 
Platner  succeeded  in  obtaining  choleic  acid  and  choleate  of  soda  in  a 
crystallised  form.  Sugar  has  also  been  recently  demonstrated  to 
exist  in  the  bile.  Gmelin  and  Strecker  have  also  obtained  from  dried 
bile  an  acid  which  they  call  choleic,  and  other  substances  have  been 
procured  from  the  bile  of  lower  animals. 

One  of  the  uses  which  the  bile  serves  in  the  economy  is  to  produce 
a  specific  change  upon  the  aliment  in  a  certain  stage  of  the  digestive 
process.  The  first  change  which  the  food  undergoes  after  it  has  been 
swallowed  is  the  reduction  of  it  by  the  stomach  into  a  fluid  mass, 
the  appearance  of  which  varies  considerably  according  to  the  nature 
of  the  food.  This  fluid  mass  is  termed  chyme,  which  when  accumu- 
lated in  a  certain  quantity  is  sent  from  the  stomach  into  the  duodenum. 


In  the  duodenum  the  food  undergoes  a  further  change,  and  is  con- 
verted from  chyme  into  the  substance  called  chyle.  These  two  fluids 
are  distinguished  from  each  other  by  specific  characters.  [Digestion.] 
That  the  bile  is  the  main  agent  in  producing  the  change  by  which 
chyme  is  converted  into  chyle  is  proved  by  a  decisive  experiment 
performed  by  Sir  B.  Brodie. 

This  physiologist  applied  a  ligature  around  the  choledoch  duct  of 
an  animal  so  as  completely  to  prevent  the  bile  from  entering  the 
duodenum,  and  then  noted  the  effects  produced  on  the  digestion  of 
the  food  immediately  before  and  immediately  after  the  operation.  The 
experiment  was  repeated  several  times,  and  the  result  was  uniform. 
The  production  of  the  chyme  in  the  stomach  took  place  as  usual,  but 
the  conversion  of  the  chyme  into  chyle  was  immediately  and  com- 
pletely interrupted.  Not  the  smallest  trace  of  chyle  was  perceptible 
either  in  the  duodenum  or  in  the  vessels  which  take  up  the  chyle  when 
formed,  namely,  the  lacteals. 

It  was  at  one  time  supposed  that  after  the  bile  had  performed  this 
function  that  its  compounds  were  thrown  off  from  the  system  by  the 
bowels.  But  that  the  bile  is  not  merely  an  excrementitious  fluid, 
intended  to  remove  effete  matter  from  the  blood,  but  a  secretion 
essential  to  the  animal  economy,  was  rendered  almost  certain  by  the 
experiments  of  Berzelius,  Theyer,  and  Schlosser,  which  showed  that 
the  human  faeces  contained  much  too  small  a  quantity  of  a  substance 
resembling  bile,  to  justify  the  idea  that  it  was  evacuated  in  this  manner. 
A  further  proof  that  the  bile  is  absorbed  and  not  excreted  is  afforded 
by  an  examination,  made  by  Enderlin,  of  the  ash  yielded  by  the 
contents  of  the  different  portions  of  the  intestinal  canal  of  a  hare. 
He  found  that  the  ash  from  the  contents  of  the  duodenum  alone 
effervesced  on  the  addition  of  an  acid,  thus  showing  that  the  choleate 
of  soda  (which  yields  the  carbonate  on  incineration)  is  absorbed 
before  reaching  the  jejunum.  Schwann  also  established  this  opinion 
beyond  a  doubt,  by  a  series  of  well-devised  experiments  on  dogs.  He 
tied  the  ductus  choledochus,  and  at  the  same  time  formed  a  fistulous 
opening  in  the  gall-bladder,  by  which  the  bile  escaped  externally. 
His  most  important  conclusions  are — 1st,  that  when  the  bile  does  not 
get  into  the  bowel  its  absence  is  generally  perceptible  in  dogs  about 
the  third  day  by  a  marked  diminution  in  weight;  and,  2nd,  that 
unless  the  channel  for  the  conveyance  of  bile  to  the  duodenum  is  re- 
established, symptoms  of  deficient  nutrition,  wasting,  debility,  Sc., 
ensue,  and  death  is  the  ultimate  consequence. 

Upon  this  ground  it  was  suggested  by  Liebig  that  probably  all  the 
carbonaceous  substances  of  the  food  were  converted  into  bile  before 
being  again  taken  up  into  the  circulation  and  converted  into  carbonic 
acid  for  the  supply  of  animal  heat.  It  is  however  certain  that  a 
portion  of  the  bile,  in  the  form  of  colouring  matter,  passes  off  through 
the  intestines,  and  also  that  in  certain  diseases  it  is  thrown  off  in 
considerable  quantities  with  the  contents  of  the  bowels.  It  can  also 
be  shown  that  the  quantity  of  biliary  matter  formed  in  the  liver  does 
not  contain  more  than  one-sixth  or  one-eighth  of  the  quantity  of 
carbon  that  is  thrown  off  from  the  lungs  in  the  form  of  carbonic  acid. 

(Simon,  Animal  Chemistry;  Lehmann,  Physiological  Chemistry; 
Carpenter,  Manual  of  Physiology ;  Gregory,  Hand-Book  of  Organic 
Chemistry ;  Cyclupwdia  of  Anatomy  and  Physiology,  article  'Bile'; 
Liebig,  Animal  Chemistry.) 

BILIMBI,  the  Malayan  name  of  the  acid  fruit  of  a  species  of 
Avcrrhoa.  [AvERRHOA.f 

BILLARDIE'RA,  a  genus  of  plants  named  after  Jean  Jacques 
Julien  Labillardiere,  a  French  botaniot,  who  visited  Syria,  and 
afterwards  Australia,  in  D'Entrecasteaux's  Expedition,  and  wrote 
the  '  Novae  Hollandiae  Plantarum  Specimen,'  in  two  vols.,  4to.  The 
genus  belongs  to  the  natural  order  Pittosporacece,  and  has  a  calyx  of 
five  acuminate  sepals,  five  petals  with  approximate  claws,  which  are 
convoluted  at  their  edges,  forming  a  campanulate  flower ;  an  ellipitical 
berry  terminated  by  a  style.  The  species  are  called  Apple-Berries  ; 
and  George  Don  enumerates  eight.  They  are  climbing  shrubs, 
natives  of  Australia  and  Van  Diemen's  Land.  The  fruit  which  they 
bear  is  eatable. 

B.  longiflora  has  climbing  branches,  the  younger  ones  scarcely 
pubescent ;  the  leaves  lanceolate,  entire ;  the  pedicles  1 -flowered, 
glabrous,  one  half  shorter  than  the  flower ;  the  berries  almost  globose, 
torose,  glabrous.  This  plant  is  "  a  fast  grower  and  abundant  flowerer  ; 
and  when  in  fruit  its  fine  blue  berries  make  a  handsome  appearance." 
(Loudon.) 

The  other  species  are  desirable  shrubs  for  the  conservatory.  They 
thrive  well  when  planted  in  an  equal  mixture  of  loam  and  peat. 
Cuttings  will  readily  root  in  sand  under  a  bell-glass.  They  may  be 
also  raised  from  seed,  which  they  produce  in  abundance. 

(Cyclopedia  of  Plants  ;  G.  Don,  Gardener's  Dictionary.) 

BILLBERGlA,  a  genus  of  plants  belonging  to  the  natural  order 
Bromeliacew,  named  after  Billberg,  a  Swedish  botanist.  Several  species 
are  cultivated  in  our  stoves.  They  are  all  natives  of  South  America. 
One  of  the  species,  B.  tinctoria,  yields  a  colouring  matter,  which  is 
used  for  dyeing  in  Mexico. 

BILLY-BITER,  a  local  name  for  the  Blue  Tit.  [Parus.] 

BILOCULI'NA  (D'Orbigny),  the  name  of  a  genus  of  Foramin ifcra, 
Les  Milioles  of  Ferrussac. 

BIMANA,  the  first  order  of  the  class  Mammalia,  which  includes 
the  single  genus  and  species  Homo  sapiens — Man.  [Man.] 
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BIND-WEED.  [Convolvulus.] 
BINNY.  [Barbel.] 

BINO'CULUS,  Geoff.,  Leach,  a  genus  of  Eutomostracous  Crustacea  ; 
Apui,  Scop.,  Cuv.,  Latr.  ;  Limulus,  Mull.,  Lam. ;  Monoculus,  Linn., 
Fabr.  Of  these  names  Apus  is  that  now  generally  adopted.  The 
species  of  this  genus  are  gregarious,  and 
occur  often  in  innumerable  quantities. 
Sometimes  whole  swarms  are  swept  away 
by  violent  winds,  and  have  been  seen  to 
fall  like  rain.  The  spring  and  the  com- 
mencement of  summer  are  the  seasons 
when  they  are  most  commonly  found ;  and 
they  often  appear  suddenly  in  great 
numbers  in  accidental  rain-water  puddles 
where  they  never  have  been  before  seen, 
as  well  as  in  ponds.  The  generic  name 
Binoculus  appears  to  be  unnecessary,  and 
that  given  by  Scopoli  should  be  restored  : 
the  true  Limuli  form  a  marine  genus, 
making  a  natural  group  of  different  form 
and  habits.  Linnseus's  genus  Monocxdus 
comprehends  Apus,  Limulus,  and  other 
crustaceans.  The  species  figured  is  Apus 
productus,  Latreille  (Lepidurus  productus, 
Leach;  Monocul  us  Apus,  Linn.).  Only  one 
species  occurs  in  England,  A.  cancriformis 
the  Shield-Shrimp.  It  is  about  2|  inches 
long,  and  1 5  inch  in  diameter ;  it  is  of  a 
brownish-yellow  colour,  clouded  with 
marks  of  a  deeper  hue.  The  segments  of 
the  abdomen  are  each  studded  over  with 
numerous  short  stout  hooked  spines  of  a 
dark  brown  colour ;  while  the  long  caudal 
appendages  are  furnished  with  numerous 
short  hairs,  or  seta?.  It  is  a  rare  creature,  and  only  a  few  localities  for 
it  have  been  recorded.  [Entomostraca.]  (Baird's  History  of  the 
British  Entomostraca.) 

BIPAPILLA'RIA,  a  genus  of  Marine  Molluscs  established  by 
Lamarck  upon  a  species  figured  and  described  in  the  manuscript 
notes  of  Peron. 

BIPES,  a  genus  of  Reptiles  belonging  to  the  order  Saura,  or  Lizards. 
Cuvier  dissected  one  of  the  species  Bipes  lepidopodus  of  Laee'pede), 
and  found  that,  though  its  posterior  and  only  apparent  pair  of  feet 
had  the  external  form  of  two  oblong  and  scaly  plates  or  processes, 
the  integument  covered  a  femur  (thigh-bone),  a  tibia  and  fibula  (leg- 
bones),  and  four  metatarsal,  or  finger-bones,  but  no  phalanges 
(terminal  finger-bones).  He  also  states  that  one  of  the  lungs  is  less 
by  one-half  than  the  other. 

This  genus  is  an  example  of  one  of  those  gradations  by  which 
nature  glides  from  one  type  of  form  into  another,  and  is  a  link 
between  the  Saurians  (lizards)  and  the  Ophidians  (serpents). 

The  Bipes  lepidopodus  of  Laee'pede  is  now  referred  to  the  genus 
Pygopus,  of  which  the  following  characters  are  given  :  scales  of  the 
back  keeled ;  preanal  pores  numerous ;  the  hinder  limbs  elongated  ; 
the  pupil  circular. 


Apxis  productus. 


former  by  its  auditory  apertures,  and  by  the  hollow  tubercles  nea> 
the  anus."        It  is  a  native  of  Australia. 
Dr.  Gray  has  described  a  second  species  of  Pygopus  as  P.  tqua- 

miceps. 

Bipes  as  an  English  word  is  applied  to  the  Anguis  bipes  of  Linnaeus, 
the  Scelotes  bipes  of  Gray.  It  belongs  to  the  order  of  Lizards,  and  is 
a  native  of  the  Cape  of  Good  Hope. 

BIPHORES,  a  division  of  the  shell-less  Acephalous  Mottusca, 
according  to  the  arrangement  adopted  in  the  'Regne  Animal'  of 
Cuvier.    It  includes  the  genera  Salpa  and  Thalia.  [Tunicata.] 

BIRCH-TREE.  [Betula.] 

BIRD-CHERRY,  one  of  our  native  wild  fruits.  [Cerasus.] 

BIRD-LIME,  a  glutinous  vegetable  product,  also  called  Biscia, 
and  related  to  Caoutchouc.  It  is  obtained  principally  from  the  inner 
bark  of  the  holly,  from  the  berries  of  the  mistletoe,  and  also  other 
plants.  It  is  prepared  from  the  holly  bark  by  bruising,  long  boiling 
in  water,  and  fermentation ;  the  mass  is  again  boiled  in  water,  and 
evaporated  to  a  proper  consistence.  In  different  countries  various 
processes  are  employed. 

Water  does  not  dissolve  bird-lime,  but  separates  from  it  some 
mucilage  and  extractive  matter,  and  a  little  acetic  acid.  The  alkalies 
dissolve  it,  and  so  does  sulphuric  ether  very  perfectly.  Dilute  acids 
soften  it,  and  dissolve  a  portion  ;  concentrated  sulphuric  acid  blackens 
and  carbonises  it,  while  nitric  acid  renders  it  yellow,  converting  a  part 
of  it  into  oxalic  and  malic  acids,  and  separates  resin  and  wax  ;  chlorine 
bleaches  and  hardens  it ;  alcohol  dissolves  some  resin  and  acetic  acid. 
When  heated,  bird-lime  melts,  swells,  takes  fire,  and  burns  rapidly, 

It  is  probable  that  this  substance  results  from  the  decomposition  of 
the  cellulose  of  the  cells  of  the  plant  from  which  it  is  obtained.  It  is 
well  known  that  in  nearly  all  decompositions  of  cellulose,  carbon 
remains  in  excess,  and  this  agrees  with  the  composition  of  viscin, 
which  contains,  according  to  Macaire  Prinsep,  Carbon  75 '6,  Hydrogen 
9"2,  Oxygen  15'2.    (Schleiden,  Principles  of  Botany.) 

BIRD-PEPPER.  [Capsicum.] 

BIRD'S-FOOT  SEA-STAR.  [Palmipes.] 

BIRD'S-FOOT  TREFOIL.  [Ornithopus.] 

BIRD'S-NEST.  [Neottia.] 

BIRD'S-NEST,  YELLOW.  [Monotropa.] 

BIRDS,  in  Latin  Aves,  in  Greek  'Opvides  (whonce  Ornithology),  a 
class  of  Vertebrated,  Oviparous,  Feathered  Bipeds,  generally  formed 
for  flight.  We  say  generally,  because,  though  their  mechanism  is  in 
its  most  perfect  development  designed  for  enabling  them  to  support 
their  bodies  in  the  air  and  to  make  progress  in  that  medium,  it  is  also 
calculated  for  motion  on  the  ground  and  for  perching  on  trees.  Some 
families  indeed  are  framed  entirely  for  moving  on  the  ground,  and 
others  for  that  motion  and  for  making  their  way  both  on  the  surface 
of  the  water  and  even  for  a  short  period  below  it,  without  the  power 
in  either  case  of  raising  themselves  into  the  air. 

Skeleton. 

Skull  (Cranium).  The  first  peculiarity  which  strikes  an  observer, 
when  comparing  the  skulls  of  birds  with  those  of  mammifers,  is  the 
absence  of  sutures  in  the  former,  the  proper  cranial  bones  being 
consolidated  into  one  piece.  The  skull  of  birds  is  articulated  to  that 
part,  of  the  vertebral  column  called  the  neck  by  a  single  condyle  or 
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Lact'pede  describes  the  body  and  tail  of  P.  lepidopodus  as  being 
nearly  cylindrical,  very  slender,  and  a  little  like  those  serpents  called 
by  the  French  Orvets,  of  which  our  common  Blind-Worm  or  Slow- Worm 
(Anguis  fragilis,  Linnrcus)  is  an  example  ;  and  which,  though  without 
limbs,  have  some  of  the  rudiments  of  such  members  in  the  skeleton. 
The  upper  part  of  the  head  of  P.  lepidopodus  is  covered  by  seven 
large  scale-plates  disposed  around  an  eighth,  which  is  a  little  larger 
than  the  others.  Each  eye  is  surrounded  by  small  scaly  globules. 
The  gape  is  sufficiently  large,  and  the  teeth  are  equal  and  small. 
The  flat  long  tongue  is  without  a  notch.  The  auditory  orifice  is  near 
the  commissure  of  the  lips.  The  scales  which  cover  the  upper  part 
of  the  body  are  lozenge-like,  striated,  and  small,  especially  those 
which  cover  the  most  elevated  part  of  the  back  ;  but  the  scales 
of  the  under  part  of  the  belly  and  the  tail  are  hexagonal  and  smooth, 
and  those  of  the  two  middle  longitudinal  ranks  are  larger  than  those 
of  the  lateral  ranks.  At  each  extremity  of  the  curve  formed  by 
these  tubercles  is  to  be  seen  a  foot,  in  which  no  finger  is  to  be  distin- 
guished externally,  and  which  ia  surrounded  by  very  small  scales 
on  its  lower  part,  and  by  scales  a  degree  less  small  on  its  upper 
surface.  The  colour  is  greenish,  varied  with  some  very  small  black 
blotches. 

"  This  reptile,"  says  Lacepede,  "  like  the  other  species  of  Bipes, 
ranks  between  the  oviparous  quadrupeds  and  the  serpents ;  it  is 
related  to  the  latter  by  its  general  form,  as  well  as  by  the  figure, 
proportion,  and  distribution  of  the  scales,  while  it  approaches  the 


idopodut. 

joint,  which  is  situated  at  the  front  margin  of  the  great  occipital 
opening  (foramen  magnum),  through  which  the  brain,  becoming 
elongated  as  it  were  into  the.  spinal  cord,  descends  into  the  vertebral 
column.  It  is  this  beautiful  adaptation  of  structure  to  the  wants  of 
the  animal  that  gives  such  a  freedom  of  motion  to  the  head,  especially 
in  a  horizontal  direction.  Take  for  example  the  Wryneck  (Yunx 
torquila),  which,  as  those  who  have  surprised  the  bird  on  the  nest 
will  readily  admit,  can  writhe  her  head  round  so  as  to  look  the 
intruder  in  the  face,  hissing  all  the  while  like  a  snake;  by  this 
'terrible  show'  many  a  birds-nesting  novice  is  frightened  away. 
Perfect  repose  in  a  bird  seems  hardly  to  be  enjoyed  without  turning 
back  the  head  and  nestling  the  beak  between  the  wings  ;  this  attitude 
the  articulation  above  mentioned  enables  the  bird  to  command  with 
the  least  possible  effort. 

The  orbits  are  very  large  in  proportion  to  the  skull,  to  which  last 
the  lower  jaw  is  joined  by  a  somewhat  square  bone  (os  quadratum) 
not  far  from  the  ear.  A  small  bone  rests  on  the  square  bone  at  one 
end,  while  the  other  end  comes  against  the  palate.  When  therefore 
the  square  bone  is  brought  forward  by  depressing  the  lower  jaw,  and 
also  by  muscles  adapted  to  the  purpose,  the  small  bone  presses  up 
against  the  palate,  and  this  raises  the  upper  jaw,  which  contrary  to  the 
rule  in  the  structure  of  mammifers  is  in  birds,  with  but  few  exceptions, 
thus  gifted  with  motion. 

Both  jaws  are  completely  destitute  of  true  teeth,  the  want  of  which 
is,  as  we  shall  presently  see,  amply  compensated.    The  upper  jaw  is 
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either  formed  of  one  piece  distinct  from  the  skuli  and  articulated  with 
it,  as  in  the  parrots;  or  it  is  connected  with  it  by  means  of  yielding 
elastic  bony  plates,  as  in  most  other  birds.  These  elastic  plates 
admirably  protect  the  bill  (the  upper  part  of  which  may  be  considered 
as  an  elongation  of  the  intermaxillary  bones)  and  the  skull  from  the 
shocks  of  the  former  organ  when  used  in  pecking  violently  against 
hard  substances. 

In  a  few  instances  the  upper  jaw  is  entirely  immovable.  Blumen- 
bach  gives  the  Rhinoceros  Bird  and  the  Cock  of  the  Wood  (Tetrao 
Urogallus)  as  instances. 

Bows  of  the  Neck  and  Trunk. — The  upper  limbs,  or,  to  speak  more 
correctly,  the  anterior  extremities  of  birds  are  calculated  for  flight, 
and  entirely  useless  as  prehensile  organs,  because  the  bird  depends 
principally  upon  its  bill  to  gather  its  food.  To  give  a  greater  freedom 
of  action  to  this  organ,  it  was  necessary,  as  the  bones  of  the  back  have 
hardly  any  motion  (the  dorsal  vertebral  being  often  anchylosed  or 
immovably  fixed  by  a  continuation  of  bony  secretion),  that  the  neck 
should  be  long  and  flexible ;  and  eminently  flexible  it  is.  In  the 
mamniifers  the  number  of  cervical  vertebrae  (neck-bones)  is  seven ; 
the  Canieleopard  (Giraffe)  has  no  more,  and  the  Elephant  and  Whale 
have  no  less.  Cuvier  indeed  gives  the  Sloth  nine.  Professor  Thomas 
Bell  however  has  satisfactorily  made  out  that  the  additional  two  are 
bones  of  the  back,  not  of  the  neck.  But,  in  Birds,  nature  has  made 
up  for  the  deficiency  of  motion  in  the  back  (a  deficiency  absolutely 
necessary  to  the  comfortable  existence  of  the  animal,  inasmuch  as  the 
back  is  the  point  of  support  to  the  wings)  by  the  free  grant  of  cervical 
vertebrae,  according  to  the  wants  which  the  peculiar  habits  of  parti- 
cular birds  require.  Thus  the  Raven  has  12  neck-bones,  the  Domestic 
Cock  13,  the  Ostrich  18,  the  Stork  19,  and  the  Swan  23,  the  largest 
number  it  is  believed  yet  detected,  while  the  smallest  amounts  to  10. 
The  articulation  is  so  contrived  as  to  produce  the  greatest  mobility, 
and  that  the  contrivance  is  complete  is  proved  by  tha  ability  of  a  bird 
to  touch  every  point  of  its  body  with  its  bill. 


The  vertebrae  of  the  back  are  from  7  to  11  in  number.  There  are 
no  true  lumbar  vertebrae,  for  they  are  consolidated  into  one  piece  with 
the  pelvis  (os  innominatum)  which  is  elongated,  broad,  and  simple ; 
and  does  not  unite  below,  as  in  mammifers,  to  form  what  is  called  the 
symphysis  pubis,  but  has  the  lateral  portions  distinct  from  each  other. 
This  is  the  general  rule.  The  pelvis  of  the  ostrich  forms  an  exception  ; 
for  it  is  joined  below  like  that  of  most  quadrupeds.  In  most  of  the 
quadrupeds  the  rump-bone  (os  coccygis)  is  prolonged  into  a  true- 
jointed  tail.  In  birds  it  never  is,  but  is  very  short,  although  it  supports 
the  large  tail-feathers  (rectrices). 

Ten  pairs  of  ribs  are  said  to  form  the  maximum  among  birds ;  these, 
the  true  ribs,  are  joined  to  the  breast-bone  (sternum)  by  small  inter- 
vening bones.  The  false  ribs  (those  which  do  not  reach  the  breast- 
bone) have  a  forward  direction.    There  is  a  peculiar  flat  process 


Skeleton  of  Spanow  Hawk. 

Cranium  or  Skull.  B,  Cervical  vertebra). 

The  dotted  lines  indicate  the  extent  of  the  anchylosed  vertebra?  of  the  bac*. 

The  caudal  vertebra; ;  the  letter  is  placed  on  the  ploughshare,  or  l  ump-bone. 

Ribs.        F,  Sternum,  or  breast-bone.        G,  Furcula,  or  meiry-thought. 

II,  Clavicular,  or  eoracoid-bonc,  )  „      .      .,      . , 
,  l       ,  ,,,,,,         }  tornung  the  sidesman. 

Scapula,  or  shoulder-blade,  J 

Humerus,  or  bone  of  the  arm. 

Ulna,     1  Bones  of  the  fore-arm  :  on  the  ulna  is  the  place  of  insertion  of 

Radius,  j  the  secondary  quills. 

Metacarpal  bones,  part  of  the  hand  which  carries  the  primary  quills. 

Phalanges  of  ths  fingers. 

Ilium,  \ 

Pubis,     5  Bones  of  the  pelvis. 
Ischium,  J 

Femur,  or  thigh-bone. 
Tibia  and  fibula,  or  leg-bones  consolidated. 
V,  Metatarsal,  or  shank-bones. 


o  o,  Patella,  or  knee-pan. 
T,  T,  Os  calcis,  or  heel-bone. 
\f  W,  Toes. 


Wing-bones  in  detail. 
C,  Outline  of  part  of  furcula  ;  H",  outline  of  part  of  scapula  ;  I,  humerus,  ot 
bone  of  the  arm ;  K,  ulna ;  L,  radius — bones  of  the  fore-aim  ;  on  the  u'.na  are 
the  marks  of  inseition  of  the  secondary  quills;  **,  carpal  benes,  or  wrist  j 
M  M,  metacarpal  bones  ;  M*,  thumb ;  N  Ji  N,  phalanges  of  the  tinkers. 
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directed  upwards  and  backwards  attached  to  the  middle  pairs  of  the 
true  ribs. 

The  breast-bone  (sternum),  a  part  of  the  greatest  consequence,  being 
the  point  of  attachment  for  the  most  powerful  of  the  muscles  which 
set  the  wings  in  action,  is  composed  of  five  pieces  strongly  joined 
together,  and  prolonged  below  into  a  crest  (crista)  for  that  purpose. 
The  greater  or  less  development  of  this  crest  or  keel,  and  the  greater 
or  less  ossification  of  the  component  parts  of  the  breast-bone,  depend 
upon  the  wants  of  the  bird.  Those  birds  whose  flight  is  strongest  and 
most  continuous  have  the  crest  very  large,  and  the  breast-bone  pieces 
very  firmly  cemented  together,  as  any  one  may  see  who  will  examine 
the  breait-bone  of  a  hawk,  or  eagle,  or  that  of  a  humming-bird  ;  while 
in  the  ostrich  and  cassowary  this  crest  is  entirely  absent,  and  the 
breast-bone  presents  a  uniformly  arched  surface,  somewhat  like  that 
of  a  Highlander's  target. 

In  the  crane  and  in  the  male  wild-swan  there  is  a  cavity  in  the 
anterior  part  of  the  breast-bone  for  the  reception  of  the  involuted 
wind-pipe  (trachea).  The  connection  of  the  wings  with  the  trunk  is 
managed  by  means  of  the  two  clavicles,  and  of  that  peculiar  fork-like 
elastic  bone  commonly  called  the  meriy-thought  (furcula).  This 
apparatus  operates  as  an  antagonist  power  to  the  action  which  would 
bring  the  wings  together  in  flight,  did  not  these  bones,  especially  the 
merry-thought,  keep  the  shoulders  asunder.  The  greater  or  less 
development  of  this  bone  depends  on  the  exigencies  of  each  particular 
case.  In  birds  whose  flight  is  long  and  rapid  it  is  strong,  with  the 
branches  widely  arched  and  carried  forwards  on  the  body ;  in  birds 
which  do  not  fly  at  all,  in  the  ostrich,  cassowary,  and  emu,  for  instance, 
the  bone  becomes  a  mere  rudiment.  "  In  the  ostrich,"  as  Macartney 
observes,  "  the  two  branches  are  very  short,  and  never  united,  but 
anchylosed  with  the  scapula  (shoulder-blade)  and  clavicle  (collar-bone). 
In  the  cassowary  there  are  merely  two  little  processes  from  the  side 
of  the  clavicle  which  are  the  rudiments  of  the  branohes  of  the  fork. 
In  the  emu  there  are  two  very  small  thin  bones  attached  to  the  ante^ 
rior  edge  of  the  dorsal  ends  of  the  clavicles  by  ligaments ;  they  are 
directed  upwards  towards  the  neck,  where  they  are  fastened  to  each 
other  by  means  of  a  ligament,  and  have  no  connection  whatever  with 
the  sternum." 

The  wing-bones  are  the  homologues  or  representatives  of  the  arms 
nv  upper  extremities  of  man  and  of  the  monkeys.  The  following  are 
the  bones  composing  the  wing  of  a  bird  : — -The  arm  (os  humeri) ;  the 
fore-arm,  consisting  of  two  bones  (ulna  and  radius) ;  the  wrist  (carpus), 
formed  by  two  bones  ;  the  metacarpus,  also  made  up  of  two  bones ;  a 
thumb,  or  rather  the  rudiment  of  one,  there  being  but  a  single  bone  ; 
and  two  fingers,  the  finger  next  the  thumb  consisting  of  two  portions, 
and  the  other  only  of  one.  To  this  hand  are  attached  the  primaries, 
or  greater  quill-feathers;  the  secondaries  are  affixed  to  the  fore- arms  ; 
and  the  arm  supports  feathers  of  inferior  strength  and  development, 
called  tertiaries  and  scapulars.  The  boue  which  represents  the  thumb 
gives  rise  to  the  bastard  quills,  and  along  the  base  of  the  quills  are 
ranged  the  largest  of  those  feathers  which  are  denominated  wing- 
coverts.  Such  is  the  structure  of  the  '  sail-broad  vans '  which  waft  the 
condor  over  the  Andes. 

Bones  of  the  Lower  or  Posterior  Extremities. — These  consist  of  a 
thigh-bone  (femur) ;  leg-bones  (tibia  and  fibula),  for  there  arc  two, 
though  the  fibula  is  very  small,  and  becomes  anchylosed  to  the  tibia  ; 
one  metatarsal  bone  (at  the  lower  end  of  which  there  are  as  many 
processes  as  there  are  toes,  each  process  furnished  with  a  pulley  for 
moving  its  corresponding  toe) ;  and  Jhe  toes.  Of  these,  three  generally 
are  directed  forwards  and  one  backwards.  This  back  toe,  or  great  toe, 
is  wanting  in  some  birds.  In  the  swallows  it  is  directed  forwards ;  in 
the  climbing  birds  the  outer  toe  as  well  as  the  back  toe  are  directed 
backwards.  The  number  of  joints  is  generally  progressive  ;  the  back 
toe  has  2,  the  next  3,  the  middle  toe  4,  and  the  outer  toe  5  joints. 

"  The  stork,  and  some  others  of  the  Grallw  (Waders),"  says 
Macartney,  "  which  sleep  standing  on  one  foot,  possess  a  curious 
mechanism  for  preserving  the  leg  in  a  state  of  extension,  without 
any  or  at  least  with  little  muscular  effort.  There  arises  from  the 
fore  part  of  the  head  of  the  metatarsal  bone  a  round  eminence,  which 
passes  up  between  the  projections  of  the  pulley,  on  the  anterior  part 
of  the  end  of  the  tibia.  This  eminence  affords  a  sufficient  degree  of 
resistance  to  the  flexion  of  the  leg  to  counteract  the  effect  of  the 
oscillations  of  the  body,  and  would  prove  an  insurmountable  obstruc- 
tion to  the  motion  of  the  joint  if  there  were  not  a  socket  within  the 
upper  part  of  the  pulley  of  the  tibia  to  receive  it  when  the  leg  is  in 
the  bent  position.  The  lower  edge  of  the  socket  is  prominent  and 
sharp,  and  presents  a  sort  of  barrier  to  the  admission  of  the  eminence 
that  requires  a  voluntary  muscular  exertion  of  the  bird  to  overcome, 
which  being  accomplished,  it  slips  in  with  some  force  like  the  end  of 
a  dislocated  bone." 

Muscles  of  Motion  and  External  Integument?. 
"  The  muscles,"  writes  Blumenbach,  "  in  this  class  are  distinguished 
by  possessing  a  comparatively  weak  irritable  power,  which  is  soon  lost 
after  death  ;  and  by  their  tendons  becoming  ossified  as  the  animal 
grows  old,  particularly  in  the  extremities,  but  sometimes  also  in  the 
trunk." 

The  pectoral  muscles,  as  we  might  expect  from  the  form  of  the 
sternum,  exhibit,  generally  speaking,  the  greatest  development.  They 


are  three  in  number,  taking  their  rise  chiefly  from  the  ample  breast- 
bone, and  all  being  brought  to  bear  on  the  head  of  the  arm  (humerus). 
Of  these,  the  first  or  great  pectoral  is  said,  as  a  general  proposition, 
to  weigh  more  than  all  the  other  muscles  put  together.  Rising  from 
the  keel  or  crest  of  the  breast-bone,  the  merry-thought,  and  last  ribs, 
it  is  inserted  in  that  rough  linear  elevation  which  may  be  observed  on 
the  bone  of  the  arm  of  most  birds.  This  bone  it  strongly  depresses, 
and  so  produces  the  rapid  and  powerful  motions  of  the  wing,  which, 
acting  on  the  surrounding  air,  carries  the  bird  forward  in  its  flight. 
As  an  antagonist  to  the  great  pectoral  muscle,  the  middle  pectoral, 
which  lies  under  it,  and  whose  office  it  is  to  elevate  the  wing,  puts 
forth  its  tendon  over  the  point  where  the  merry-thought  is  joined  to 
the  clavicle  and  shoulder-blade.  This  point  of  junction  acts  as  a 
pulley  for  the  tendon  which  is  inserted  in  the  upper  part  of  the  bone 
of  the  arm  ;  and  by  this  contrivance  the  elevating  power  is  situated 
on  the  lower  surface  of  the  body.  The  third  or  small  pectoral,  aids 
the  great  pectoral  in  depressing  the  wing.  Thus  some  birds  are 
enabled  to  dart  away  with  the  rapidity  of  an  arrow,  while  others  soar 
to  a  height  invisible  to  the  gaze  of  man. 

We  have  already  seen  that  the  pelvis  is  prolonged  backwards  to  a 
considerable  extent.  This  formation  furnishes  room  for  the  attach- 
ment of  the  muscles  which  set  the  posterior  extremities  in  motion, 
and  enables  them  to  perform  the  functions  of  walking,  hopping, 
swimming,  climbing,  and  perching.  To  this  end  there  are  a  set  of 
muscles  which  go  from  the  pelvis  to  the  toes.  One  of  the  flexor  or 
bending  tendons  given  off  from  a  muscle  which  comes  from  the  bone 
of  the  pubis  runs  in  front  of  the  knee,  and  all  the  flexors  go  behind 
the  heel,  so  that  the  mere  weight  of  the  bird  will  bend  the  toes.  Any 
one  may  satisfy  himself  that  this  operation  is  purely  mechanical,  and 
not  the  result  of  muscular  action,  by  making  the  experiment  on  a 
dead  bird ;  when  he  will  find  that  the  flexion  of  the  knee  and  heel 
will  at  once  bend  the  toes.  This  admirable  contrivance,  useful  as  it 
generally  is,  shows  itself  in  the  most  striking  manner  when  brought 
to  bear  on  the  limbs  of  those  birds  which  roost  in  trees.  When  all 
the  voluntary  powers  are  suspended,  such  a  bird  enjoys  the  most 
profound  repose,  and  the  most  secure  position  on  its  perch,  without 
an  effort. 

The  integuments  of  birds  are  composed  of  the  same  parts  as  those 
of  the  mammifers,  with  the  addition  of  feathers,  the  peculiar  covering 
common  to  the  whole  class.  The  beak  is  covered  with  horn,  and  at 
its  base,  as  in  the  birds  of  prey,  there  is  a  fleshy  part  called  the  cere. 
The  lower  extremities  are  protected  above  by  a  scaly  skin,  and  the 
bottom  of  the  foot  and  toes  by  a  callous  modification  of  the  same 
integument.  Some,  the  turkey  for  instance,  are  furnished  with  hair 
in  certain  situations.  The  feathers  vary  infinitely.  When  a  bird  has 
just  left  the  egg  its  covering  is  a  downy  kind  of  hair,  several  little 
bundles  taking  their  rise  from  one  common  bulb.  This  is  the  origin 
of  the  future  feather.  A  dark  cylinder  soon  makes  its  appearance, 
from  the  upper  extremity  of  which  the  sprouting  feather  emerges, 
while  the  lower  extremity  receives  the  blood-vessels  which  supply  the 
vascular  nourishing  pulp  of  the  barrel.  When  this  pulp  has  per- 
formed its  office,  and  the  stalk  and  other  parts  of  the  feather  are  fully 
developed,  it  shrivels  up  into  the  well-known  substance  which  every 
one  finds  in  a  quill  when  he  cuts  it  for  the  purpose  of  making  a  pen. 
The  details  of  the  development  of  the  feathers  are  highly  interesting, 
and  have  been  described  at  length  by  F.  Cuvier  in  the  '  Memoires  du 
Museum,'  torn,  xiii.,  and  also  in  the  article  '  Aves'  in  the  '  Cyclopaedia 
of  Anatomy  and  Physiology.' 

The  care  which  nature  takes  for  the  development  of  that  particular 
part  of  the  plumage  first  which  the  wants  of  the  particular  bird 
demand  is  remarkable.  A  young  partridge  runs  off  as  soon  as  it  is 
hatched  to  pick  up  the  pupse  of  the  ant,  which  the  parent  bird 
scratches  up  for  it.  Some  time  elapses  before  it  is  necessary  that  it 
should  fly ;  we  accordingly  find  that  the  body  from  the  moment  of  its 
birth  is  protected  with  a  close-set  downy  covering,  while  all  the 
strength  is  thrown  into  the  thighs,  legs,  bill,  and  neck.  The  wings 
are  gradually  developed  afterwards.  A  young  thrush  or  a  young 
blackbird  is  hatched  nearly  naked,  and  while  its  body  presents  only  a 
few  scattered  bunches  of  weak  downy  hair- like  feathers,  great  progress 
may  be  observed  in  the  formation  of  the  quills  and  other  wing-feathers ; 
because  from  the  habits  of  the  bird  it  is  necessary  that  it  should  be 
able  to  fly  as  soon  as  it  leaves  the  nest. 

As  a  general  rule  the  plumage  of  the  cock  bird  far  exceeds  in  bril- 
liancy that  of  the  hen  ;  and  in  all  such  cases  the  young  at  first  put 
on  the  more  sombre  garb  of  the  mother.  When  the  cock  and  hen  are 
without  much  difference  in  this  respect,  the  young  have  a  particular 
distinguishing  plumage  of  their  own. 

Birds  moult  or  shed  their  feathers.  The  summer  dress  in  many 
species  varies  from  that  of  the  winter. 

The  mode  in  which  the  plumage  changes  is  well  described  in  the 
'  Transactions  of  the  Zoological  Society '  by  Yarrell ;  and  the  same 
able  zoologist  has  shown  in  the  '  Philosophical  Transactions,'  and  in 
the  '  Proceedings  of  the  Zoological  Society,'  that  the  putting  forth  of 
the  plumage  of  the  male  bird  is  not  confined  to  the  female  past  the 
age  of  reproduction  (so  many  well-known  instances  of  which  are 
given  by  Dr.  Butter,  John  Hunter,  and  others),  but  that  the  garb  of 
the  cock  is  assumed  by  those  hen  birds  which  from  malformation  or 
disease  are  rendered  unable  to  assist  in  the  continuation  of  the  species. 


BIRDS. 


The  following  three  modes  by  which  changes  in  the  appearance  of  the 
plumage  of  birds  are  produced  have  been  pointed  out  by  Yarrell : — 
1,  By  the  feather  itself  becoming  altered  in  colour.  2,  By  the  bird's 
obtaining  a  certain  portion  of  new  feathers  without  shedding  any  of 
the  old  ones.  3,  By  an  entire'  or  partial  moult,  in  which  the  old 
feathers  are  thrown  off  and  new  ones  produced  in  their  places.  The 
first  two  of  these  changes  are  observed  generally  in  the  spring,  indi- 
cating the  approach  of  the  breeding  season  ;  the  third  is  usually 
partial  in  the  spring,  and  entire  in  the  autumn.  The  subjoined  cut  i3 
explanatory  of  the  situation  of  the  principal  parts  of  the  plumage, 
particularly  those  most  conducive  to  flight. 


A  A,  Primaries ;  B  B,  tertials  ;  C  C,  leaser  coverts;  D  D,  greater  coverts; 
E  E,  bastard  wing ;  F  F,  scapulars ;  G,  upper  tail-coverts ;  II,  under  tail- 
coverts  ;  I,  tail-feathers. 

That  the  skin  and  integuments  of  birds  perform  the  office  of 
emunctory  organs  appears  not  only  by  their  moulting,  but  also  by 
the  quantity  of  mealy  dust  separated  from  the  skin  in  many  birds. 
The  cockatoo,  for  instance,  discharges  a  quantity  of  white  mealy  dust 
from  its  skin,  particularly  at  pairing  time,  according  to  Blumeubach ; 
and  Bruce,  in  the  appendix  to  his  '  Travels,'  gives  an  account  of  his 
shooting  a  large  bearded  eagle,  which,  on  his  taking  it  in  his  hands, 
covered  him  with  a  powder  which  was  yellow  on  the  breast,  where 
the  feathers  were  of  that  colour,  and  brown  on  the  back,  where  the 
plumage  was  of  the  same  hue.  A  heron  too  which  he  shot  is 
described  as  having  a  great  quantity  of  blue  powder  on  the  breast 
and  back. 

The  glands  which  secrete  the  oil  used  by  birds  in  preening  and 
dressing  their  plumage  are  situated  on  the  upper  part  of  the  tail. 
Water-birds  necessarily  require  a  larger  portion  of  this  protecting 
fluid,  and  accordingly  we  find  the  glands  largest  in  that  race. 
Reaumur  observes,  that  in  that  variety  of  the  common  fowl  which 
has  no  tail  (Gallus  ecaudatus)  these  glands  are  absent. 

Digestive  Organs. 

The  bill  has  a  horny  covering  which  in  some  degree  answers  the 
purpose  of  teeth,  and  indeed  it  is  in  many  instances  notched  so  as  to 
represent  them.  The  form  of  this  important  organ  varies  greatly, 
but  with  evidence  of  the  most  perfect  design  in  each  varied  instance, 
according  to  the  nature  of  the  necessary  food.  Thus  in  birds  of  prey 
it  well  executes  the  office  of  a  dissecting-knife ;  in  seed-eating  birds  it 
forms  a  pair  of  seed-crackers  for  extricating  the  kernel  from  the  husk 
which  envelops  it ;  in  the  swallows  and  goatsuckers  it  is  a  fly-trap ; 
in  the  swans,  geese,  and  ducks  it  is  a  flattened  strainer,  well  furnished 
with  nerves  in  the  inside  for  the  detection  of  the  food  remaining  after 
the  water  is  strained  by  that  particular  operation  which  every  one 
must  have  observed  a  common  duck  perform  with  its  bill  in  muddy 
water.  In  the  storks  and  herons  we  find  it  a  fish-spear;  and  in  the 
snipes  and  their  allies  it  becomes  a  sensitive  probe,  admirably  adapted 
for  penetrating  boggy  ground,  and  giving  notice  of  the  presence  of  the 
latent  worm  or  animacule.  The  food  is  transmitted  from  the  bill 
through  the  oesophagus  into  the  stomach,  which  is  composed  of  three 
parts,  namely,  the  crop,  which  is  a  dilatation  of  the  oesophagus,  and 
lies  just  before  the  breast-bone ;  the  membranous  stomach  (ventricule 
succenturie"  of  the  French) ;  and  the  gizzard.  The  first  of  these  is 
furnished  with  many  mucous  and  salivary  glands  ;  in  the  next  (and 
the  structure  of  this  may  be  best  observed  in  the  gallinaceous  birds) 
there  are  a  number  of  glandular  bodies  which  pour  out  a  copious 
secretion  to  mingle  with  the  food  as  it  is  ground  down  by  the  powerful 
gizzard,  which  reaches  its  highest  development  in  graminivorous  birds. 
This  mill  is  rendered  still  more  effective  by  the  swallowing  of  small 
hard  stones  by  those  birds  with  their  food,  a  practice  which  is  clearly 
instinctive,  and  carried  sometimes  to  a  great  extent.  In  the  museum 
of  the  College  of  Surgeons  (London)  is  a  large  glass  bottle  entirely  filled 
ivith  pcbble.i,  &c.  taken  from  the  stomach  of  an  ostrich.    The  well- 
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known  experiments  of  conveying  bullets  beset  with  needles  and  even 
lancets  into  the  stomachs  of  graminivorous  birds,  with  the  effect  of 
the  total  destruction  of  those  sharp  instruments  in  a  short  period, 
need  only  be  referred  to  here  ;  but  as  Felix  Plater's  observations  have 
not  attained  quite  so  much  celebrity  we  shall  shortly  mention  them. 
He  found  that  an  onyx  swallowed  by  a  hen  was  diminished  one-fourth 
in  four  days,  and  that  a  louLs-d'or  lost  in  this  way  sixteen  grains  of 
its  weight. 

In  such  birds  as  nourish  their  young  from  the  crop  the  glands  swell 
very  much  at  the  hatching  season,  and  secrete  a  greater  quantity  of 
fluid  than  usual.  In  the  pigeon,  which  thus  feeds  its  young,  there  is 
a  spherical  bag  formed  on  each  side  of  the  oesophagtis,  a  specimen  of 
which  may  be  seen  in  the  museum  of  the  College  of  Surgeons.  It  is 
not  improbable  that  the  banter  about  'pigeon's  milk'  took  its  rise 
from  this  part  of  the  economy  of  the  bird. 

In  those  birds  which  feed  on  flesh,  fish,  or  worms,  and  which  con- 
sequently do  not  require  so  powerful  an  apparatus,  the  muscles  of  the 
gizzard  are  reduced  to  an  extreme  weakness,  and  that  organ  appears 
to  make  only  a  part  of  the  same  membranous  bag  with  the  ventricule 
succenturie'. 

The  food  being  thus  reduced  into  a  sort  of  chyme  passes  through 
the  remainder  of  the  intestinal  canal,  where  all  the  nutritious  parts 
are  taken  into  the  system,  and  the  remainder  is  at  length  expelled  by 
the  cloaca,  where  the  urunary  ducts  terminate  and  the  organs  of 
generation  are  situated.  It  may  be  worth  mentioning  that  the  liver 
becomes  much  larger  in  domesticated  birds  than  in  wild  ones  (a  pro- 
pensity which  can  be  increased  by  artificial  means,  as  the  gourmand 
who  revels  in  his  'foies  gras'  well  knows),  and  that  the  gall-bladder  is 
entirely  wanting  in  some  birds,  the  parrot  and  pigeon  for  instance. 
Hence  no  doubt  the  saying,  "  He  has  no  more  gall  than  a  pigeon." 
The  pancreas  (sweet-bread)  is  of  considerable  size  in  birds,  but  the 
spleen  is  small. 

Organs  of  Circulation,  Respiration,  and  Voice. 

The  heart  in  this  class  is  of  peculiar  structure.  Instead  of  the 
membranous  valve  which  is  present  in  both  ventricles  of  the  heart  of 
mammifers,  and  in  the  left  ventricle  in  birds,  the  right  ventricle  of 
the  heart  in  the  latter  is  furnished  with  a  strong  muscle  which  assists 
in  driving  the  blood  with  greater  impetuosity  from  the  right  side  of 
the  heart  into  the  lungs  ;  a  structure  rendered  necessary  from  the 
want  of  expansion  of  the  lungs  in  breathing  consequent  upon  their 
connection  with  the  numerous  air-cells.  The  lungs  are  small  and 
flattened,  and  adhere  to  the  back  of  the  chest  in  the  intervals  of  the 
ribs,  and  a  considerable  part  of  the  abdomen  as  well  as  of  the  chest 
is  occupied  by  membranous  air-cells  with  which  the  lungs  communicate 
by  considerable  apertures.  In  addition  to  these,  a  great  portion  of 
the  skeleton  in  most  birds  becomes  a  receptacle  for  air.  Instead  oi 
marrow  the  larger  cylindrical  bones  contain  air,  and  form  large  tubes, 
interrupted  only  towards  the  ends  by  transverse  bony  fibres.  The 
broad  bones  present  internally  a  reticulated  bony  texture,  pervaded 
by  the  same  fluid,  communicated  from  the  lungs  by  small  air-cells. 
The  enormous  bills  of  the  toucan  and  of  the  hornbill  are  supplied 
with  air  from  the  same  quarter. 

The  effect  of  this  structure  in  lightening  the  body  of  the  bird,  and 
facilitating  its  motions  whether  in  flying,  swimming,  or  running,  i-; 
obvious.  Where  the  demand  is  greatest  (as  in  birds  of  the  highest 
and  most  rapid  flight)  the  supply  is  largest.  Thus,  in  the  eagle,  we 
find  the  bony  cells  of  great  size  and  very  numerous.  The  section  of 
a  head  of  the  Hornbill  (Buccros  Rhinoceros),  here  represented,  will 
convey  some  idea  of  the  structure  of  these  air-cells. 


The  organs  of  the  voice  in  birds  bear  a  striking  resemblance  to 
certain  musical  wind-instruments.  The  larynx  is  double,  or  rather 
made  up  of  two  parts  :  one,  the  proper  rima  glottidis,  situated  at  the 
upper  end  of  the  windpipe  ;  and  the  second,  the  bronchial,  or  lower 
larynx,  which  contains  a  second  rima  glottidis,  furnished  with  tense 
membranes  that  perform  in  many  birds  (and  especially  in  those  which 
are  aquatic)  the  same  part  as  a  reed  does  in  a  clarionet  or  hautboy, 
while  the  upper  rima,  like  the  ventage  or  hole  of  the  instrument,  gi\  rs 
utterance  to  the  note. 

The  length  of  the  windpipe  and  the  structure  of  the  lower  larynx 
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vary  much  in  different  species  and  even  in  the  sexes,  particularly 
among  the  water-birds.  In  the  domestic  or  dumb  swan  the  windpipe 
is  straight ;  in  the  male  wild  swan  the  windpipe  is  convoluted  in  the 
hollow  of  the  breast-bone,  like  the  tube  of  a  French  horn. 

The  following  are  the  conclusions  of  M.  Jacquemin  from  his  observa- 
tions on  the  respiration  of  birds.  After  observing  that  the  air  enters 
not  only  into  the  lungs  and  about  the  parietes  of  the  chest,  but  that 
it  also  penetrates  by  certain  openings  (foramina)  into  eight  pneumatic 
bags  or  air-cells,  occupying  a  considerable  portion  of  the  pectoro- 
abdominal  cavity,  and  thence  into  the  upper  and  lower  extremities, 
he  concludes  : — 1st,  That  the  pneumatic  bags  are  so  situated  as  to  be 
ready  conductors  of  the  air  into  the  more  solid  parts  of  the  body ; 
and  that  the  air,  by  surrounding  the  most  weighty  viscera,  may  sup- 
port the  bird  in  flight,  and  contribute  to  the  facility  of  its  motions 
when  so  employed.  2nd,  That  the  quantity  of  air  thus  introduced 
penetrates  the  most  internal  recesses  of  their  bodies,  tending  to  dry 
the  marrow  in  the  bones  and  a  portion  of  the  fluids  ;  a  diminution  of 
specific  gravity  is  the  "result,  the  true  cause  of  which  has  been,  in 
his  opinion,  vainly  sought  in  the  quantity  alone  of  permeating  air. 
3rd,  That  in  birds  the  oxidation  of  the  nourishing  juices  is  not  entirely 
effected  in  the  lungs,  but  is  much  promoted  also  in  the  pneumatic 
bags  above  mentioned,  for  their  contained  air  operates  through  the 
membranes  upon  the  blood-vessels  and  lymphatics  in  contact  with 
them  ;  a  more  complete  and  speedy  oxidation  is  the  result.  4th,  That 
not  only  the  skeleton,  but  all  the  viscera  are  much  more  permeable 
by  air  in  birds  than  in  any  of  the  other  vertebrated  animals.  5th,  That 
the  air-reservoirs  are  not  always  symmetrica],  their  shape  and  extent 
depending  entirely  upon  the  form  and  situation  of  the  organs  among 
which  they  occur ;  but  the  supply  is  so  modified  that  the  total  quantity 
received  into  the  pneumatic  bags  on  the  right  side  of  the  body  is  equal 
to  that  which  enters  into  those  on  the  left ;  and  indeed  without  the 
maintenance  of  this  condition  the  act  of  flying  would  be  impossible, 
and  that  of  walking  difficult.  6th,  That  no  portion  of  a  bird's  struc- 
ture is  impervious  to  air  ;  it  reaches  even  the  last  joints  (phalanges) 
of  the  wings  and  feet,  and  the  last  caudal  vertebra;,  or  rump-bones. 
The  quill  of  the  feathers  is  not  excepted,  as  has  been  sometimes 
asserted.  7th,  That  the  air  within  the  head  has  a  separate  circulation, 
and  does  not  directly  communicate  with  the  air-pipes  of  the  rest  of 
the  body.  8th,  That  in  no  instance  does  the  air  come  into  direct 
contact  with  the  viscera  or  nourishing  juices,  but  invariably  through 
the  medium  of  a  membrane,  however  fine  and  transparent.  9th,  That 
the  volume  of  air  which  birds  can  thus  introduce  into  their  bodies, 
and  the  force  with  which  they  can  expel  it,  offer  the  only  explanation 
how  so  small  a  creature  as  a  singing-bird  (the  nightingale,  for  example) 
is  able  to  utter  notes  so  powerful,  and  without  any  apparent  fatigue 
to  warble  so  long  and  so  musically. 

The  organs  of  respiration  in  birds,  as  well  as  their  sexual  organs, 
are,  according  to  Purkinje  and  Valentin,  supplied  with  cilia  on  their 
eurface. 

Brain,  Nervous  System,  and  Senses. 
The  brain  of  birds  possesses  the  same  characters  which  are  to  be 
found  in  other  oviparous  vertebrated  animals,  but  its  proportional 
volume  is  its  distinguishing  peculiarity ;  and  this  volume  often  sur- 
passes  the  development  of  that  organ  in  mammifers.  Indeed,  in  some 
birds,  and  more  particularly  in  some  of  the  songsters,  the  brain  has 
been  sai,S  to  exceed  that  of  man  when  considered  in  reference  to  the 
size  of  the  head  and  of  the  whole  body.  The  following  scale  has  been 
given  as  an  example  of  the  size  of  the  brain  in  relation  to  that  of  the 
body : — Eagle,  l-260th  of  the  body  ;  sparrow,  l-25th  ;  chaffinch, 
l-27th  ;  redbreast,  l-32nd;  blackbird,  l-68th;  canarybird,  1-1 4th; 
cock,  l-25th  ;  duck,  l-257th  ;  goose,  l-360th.  In  man  the  brain  forms 
from  l-22ud  to  l-33rd  of  the  body  ;  in  some  apes,  l-22nd;  in  the 
elephant,  l-500th  ;  in  the  horse,  l-400th  ;  in  the  dog,  l-161st ;  and  in 
the  cat,  l-94th. 

The  size  of  the  brain  in  birds  arises  principally  from  tubercles 
analogous  to  the  corpora  striata  of  mammifers,  and  not  from  the 
hemispheres,  which  are  small,  smooth,  and  without  convolutions. 
The  cerebellum  is  large,  almost  without  lateral  lobes,  and  formed 
principally  by  the  vermiform  process.  Several  parts  found  in  the 
brain  of  mammifers  are  absent  in  birds,  and  among  these  are  the 
corpus  callosum  and  pons  Varolii. 

Of  the  five  senses,  sight,  smell,  and  hearing  are  most  acute 
in  birds. 

Sight.- — We  have  seen  that  the  bony  orbits  are  of  great  magnitude, 
and  the  organs  of  sight  which  are  contained  therein  are  proportionately 
large.  In  the  birds  of  prey  the  orbits  have  the  shape  of  a  "chalice," 
says  Blumenbach,  "  or  cup  used  in  the  communion  service.  The 
cornea,  which  is  very  convex,  forms  the  bottom  of  the  cup,  and  the 
posterior  segment  of  the  sclerotica  resembles  its  cover.  This  peculiar 
form  arises  from  the  curvature  and  length  of  the  bony  plates,  which, 
as  in  all  other  birds,  occupy  the  front  of  the  sclerotica,  lying  close 
together  and  overlapping  each  other.  These  bony  plates  form  in 
general  a  flat  or  slightly  convex  ring ;  being  long  and  curved  in  the 
A  ccipitres  (Hawks)  they  form  a  concave  ring,  which  gives  the  whole 
eyeball  the  above-mentioned  form."  By  means  of  this  ring  the  eye 
becomes  a  kind  of  self-adjusting  telescope,  so  as  to  take  in  both  near 
and  very  distant  objects. 

A  representation  of  the  sclerotic  plates,  forming  the  bony  ring  in 


.Sclerotic  Plates  of  Penguin  (Aptenodytes). 


the  eye  of  the  Penguin  {Aptenodytes),  is  here  given.  They  remind 
us  forcibly  of  the  eye-plates  in  some  of  the  reptiles,  particularly  of 
those  belonging  to  the  eyes  of  the  Enaliosaurians,  or  fossil  marine 

lizards.  The  penguin  has  to 
adjust  its  eye  for  vision  both 
on  land  and  under  water.  This 
contrivance  must  greatly  assist 
the  adjustment  necessary  for 
seeing  clearly  in  such  different 
media. 

The  crystalline  humour  is 
flat  in  birds ;  and  the  vitreous 
humour  is  very  small.  The 
colour  of  the  iris  varies  in 
different  species,  and  in  many 
cases  is  very  brilliant.  The  marsupium,  which  arises  in  the  back 
of  the  eye,  and  the  use  of  which  is  not  very  clearly  ascertained, 
is  a  peculiarity  in  the  eye  of  birds.  They  have  three  eye-lids,  two  of 
which,  the  upper  and  lower,  are  closed  in  most  of  the  race  by  the 
elevation  of  the  lower  one,  as  may  be  frequently  seen  in  our  domestic 
poultry.  The  owl,  the  goat-sucker,  and  a  few  others,  have  the  power 
of  depressing  the  upper  eye-lid.  Of  these  birds  the  upper  only  is 
furnished  with  eye-lashes  generally;  the  ostrich,  secretary  vulture, 
some  parrots,  and  a  few  other  birds,  have  them  in  both  lids.  But 
the  third  eye-lid,  or  nictitating  membrane,  forms  the  most  curious 
apparatus.  When  at  rest,  this,  which  is  a  thin  semi-transparent  fold 
of  the  tunica  conjunctiva,  lies  in  the  inner  corner  of  the  eye,  with 
its  loose  edge  nearly  vertical.  By  the  combined  action  of  two  muscles 
which  are  attached  towards  the  back  of  the  sclerotica,  it  is  capable  of 
being  drawn  out  so  as  to  cover  the  whole  front  of  the  eye-ball  like 
a  curtain,  and  its  own  elasticity  restores  it  to  the  corner  in  which  it 
rested.  This,  it  is  said,  enables  the  eagle  to  look  at  the  sun.  The 
peculiar  movements  of  this  organ  may  be  seen  amongst  the  fine 
collection  of  eagles  at  the  gardens  of  the  Zoological  Society  in  the 
Regent's  Park. 

Hearing. — This  sense  appears  to  be  sufficiently  acute  in  birds,  though 
(with  the  exception  of  the  night-birds,  the  owls  in  particular)  they 
have  no  external  cartilaginous  ear ;  and  the  peculiar  valve,  partly 
muscular,  partly  membranous,  placed  at  the  auditory  opening  even 
in  those  birds,  has  none  of  the  development  which  generally  marks 
the  concha  of  mammifers.  The  peculiar  arrangement  of  the  compara- 
tively loosely  barbed  feathers,  however,  round  the  aperture  (meatus 
auditorius)  compensates  for  it;  and  this  arrangement  may  be  well 
seen  in  the  rapacious  birds.  The  membrane  of  the  drum  (membrana 
tympani)  is  convex  externally,  and  the  drums  of  both  ears  are 
connected  by  the  air-cells  of  the  skull.  There  is  neither  malleus  nor 
stapes,  and  their  place  is  supplied  by  a  single  auditory  bone  (ossi- 
culum auditus)  which  connects  the  membranes  of  the  drum  with  the 
fenestra  ovalis.  The  Eustachian  tubes  terminate  in  a  sort  of  common 
aperture  on  the  concavity  of  the  palate.  The  labyrinth  is  without  a 
cochlea ;  instead  of  which  there  is  a  short,  blunt,  hollow  bony  process 
obliquely  directed  backwards  from  the  vestibule,  and  divided  into 
two  portions,  one  of  which  end's  at  the  fenestra  rotunda. 

Smell. — This  sense  in  the  majority  of  birds  seems  to  be  highly 
developed.  The  olfactory  nerve  is  given  off  from  the  foremost  part 
of  the  front  lobe  of  the  brain,  whence  it  passes  along  a  canal  to  the 
nose,  and  is  ramified  on  the  pituitary  membrane,  which  is  spread 
over  two  or  three  pairs  of  bony  or  cartilaginous  conchie  narium.  The 
nostrils  terminate  in  different  parts  of  the  upper  mandible  in 
different  genera ;  and,  according  as  these  apertures  are  smaller  or 
larger,  or  more  or  less  covered  by  membranes,  cartilages,  feathers,  or 
other  integuments,  the  sense  is  probably  more  or  less  acute.  But  no 
bird  is  without  nostrils,  though  Buffon  asserts  that  several  are 
unprovided  with  them :  the  puffin  indeed  and  some  others  have 
them  so  small,  and  placed  so  closely  on  the  margin  of  the  mandible, 
that  they  are  not  easily  detected. 

This  sense  was  supposed  to  have  reached  its  highest  point  of 
perfection  in  the  vultures  and  other  carrion-birds.  Poets  and  philo- 
sophers have  dwelt  on  the  '  delight '  with  which  they — 

"  snuff'd  the  smell 

Of  mortal  change  on  earth    .  . 

Sagacious  of  the  quarry  from  afar." 
But,  according  to  the  experiments  of  Audubon  (and  they  were  made 
with  a  species  which  has  obtained  a  reputation  for  great  sagacity  in 
this  way),  the  nostrils  do  not  seem  to  have  been  of  the  least  assist- 
ance to  the  birds  in  directing  them  to  their  prey;  while  the  eye, 
even  when  the  birds  were  far  above  human  sight,  appears  to  have 
been  infallible.  This  conclusion  has  been  indeed  disputed :  but  the 
facts  stated  by  Audubon  are  very  strong. 

Taste. — Though  all  birds  possess  a  tongue,  it  is  probable  that  bui 
few  find  enjoyment  in  the  organ  as  ministering  to  their  taste,  and 
in  those  it  is  soft,  thick,  and  covered  with  papilla;.  Some  of  the 
birds  of  prey,  some  of  the  swimmers,  and  the  parrots  generally,  have 
such  a  tongue,  and  there  can  be  no  doubt  that  these  taste  food  of  a 
soft  or  fluid  nature,  and  select  that  which  they  like  best.  But  in 
general  the  tongue  is  horny  and  stiff,  and  appears  -unsuited  to  convey 
such  impressions,  though  as  an  organ  for  taking  food  it  becomes  of 
the  highest  importance.    In  the  humming-birds  and  other  honey- 


BIRDS. 


BIRDS. 


170 


suckers  it  is  a  tubular  pump,  and  in  the  woodpeckers  it  is  an  insect 
spear.  In  both  cases  it  can  be  protruded  and  retracted  at  pleasure  ; 
and  the  simple  but  beautiful  machinery  by  which  this  act  of  volition 
is  performed  is  adapted  with  the  most  masterly  fitness  to  the  motion 
required.  Upon  examining  the  tongue  of  the  common  green  wood- 
pecker, we  shall  find  that,  instead  of  being  very  long,  as  it  is 
erroneously  supposed  to  be,  it  is  really  very  short,  sharp-poiuted,  and 
horny,  with  barbs  at  its  sides.  Behind  this  lies  the  singular  tongue- 
bone  (os  hyoides),  slender,  and  with  two  very  long  legs  or  appendages 
(crura).  This  is  made  up  of  five  parts,  consisting  of  a  single  portion 
and  two  pairs  of  carti- 
lages. Let  us  suppose 
the  tongue  to  be  at  rest, 
and  then  the  single 
piece  lies  in  a  fleshy 
sheath,  capable  of  great 
extension.  To  this 
piece  the  first  pair  of 
cartilages,  which  are 
situated   at   the  sides  Os  Hyoides  of  Woodpecker, 

of  the  neck,  are  joined,  while  the  second  pair,  springing  from 
these,  run  under  the  integuments  completely  over  the  skull,  and, 
advancing  forward,  converge  in  a  kind  of  groove,  terminating 
generally  in  the  right  side  of  the  upper  jaw.  This  second  pair, 
by  their  elasticity,  become  the  springs  which  set  the  whole  in 
motion.  When  the  organ  is  to  be  protruded,  the  anterior  pieces  are 
drawn  together,  and  enter  the  extended  sheath  of  the  single  piece : 
the  tongue  is  thus  elongated  as  it  were,  and  the  bird  can  thrust  it 
far  forth. 

Touch. — As  applied  to  external  objects  this  sense  must  be,  generally 
speaking,  very  obtuse  in  birds.  Feathers,  horny  beaks,  and  scaly 
skin,  do  not  offer  a  satisfactory  medium  for  conveying  impressions  by 
contact.  But  in  those  birds  which  search  for  their  food  in  mud 
(ducks,  for  instance),  where  neither  sight  nor  smell  can  be  of  much 
avail,  the  bill  is  covered  with  a  skin  abundantly  supplied  with 
sensation  by  nerves  from  all  the  three  branches  of  the  fifth  pair, 
in  order  that  they  may  successfully  feel  about  for  their  hidden 
sustenance. 

Reproduction  and  Migration. 

The  continuation  of  the  species  is  earned  on  by  eggs,  which  are  laid 
in  a  nest  more  or  less  artificial  according  as  the  nestling  is  more  or 
less  capable  of  gathering  its  own  food  at  the  time  of  its  exclusion  from 
the  egg.  Of  those  birds  whose  young  possess  this  capability  in  the 
highest  degree,  the  male  is  for  the  most  part  polygamous,  and  does 
not  pair ;  but  among  those  whose  young  depend  for  some  time  on  the 
parents  for  their  sustenance,  one  male  confines  his  attentions  to  one 
female,  as  long  at  least  as  the  seasons  of  love,  incubation,  and  parental 
anxiety  endure.  To  the  first  and  second  of  these  seasons  we,  in  great 
measure,  owe  that  outpouring  of  melody  which  renders  our  groves 
and  gardens  so  musical  in  spring. 

"  There  is  every  reason,"  writes  Montagu,  "  to  believe  it  is  necessary 
there  should  be  native  notes  peculiar  to  each  species,  or  the  sexes 
might  have  some  difficulty  in  discovering  each  other,  the  species  be 
intermixed,  and  a  variety  of  mules  produced  ;  for  we  cannot  suppose 
birds  discriminate  colours  by  which  they  know  their  species,  because 
some  distinct  species  are  so  exactly  alike  that  a  mixture  might  take 
place.  The  males  of  song-birds,  and  many  others,  do  not  in  general 
search  for  the  female ;  but,  on  the  contrary,  their  business  in  the 
spring  is  to  perch  on  some  conspicuous  spot,  breathing  out  their  full 
and  amorous  notes,  which  by  instinct  the  female  knows,  and  repairs 
to  the  spot  to  choose  her  mate.  This  is  particularly  verified  with 
respect  to  the  summer  birds  of  passage.  The  nightingale  and  most  of 
its  genus,  although  timid  and  ehy  to  a  great  degree,  mount  aloft  to 
pour  forth  their  amorous  strains  incessantly,  each  seemingly  vieing  in 
their  love-laboured  song  before  the  females  arrive.  No  sooner  do  they 
make  their  appearance  than  dreadful  battles  ensue,  and  their  notes 
are  considerably  changed ;  sometimes  their  song  is  hurried  through 
without  the  usual  grace  and  elegance,  at  other  times  modulated  into 
a  soothing  melody.  The  first  we  conceive  to  be  a  provocation  to 
battle  on  the  sight  of  another  male ;  the  last  an  amorous  cadence,  a 
courting  address.  This  variety  of  song  lasts  no  longer  than  till  the 
female  is  fixed  in  her  choice,  which  is  in  general  in  a  few  days  after 
her  arrival ;  and  if  the  season  is  favourable  she  soon  begins  the  task 
allotted  to  her  sex." 

We  entirely  agree  with  the  writer  of  this  animated  passage  that 
"  "lis  love  creates  their  melody,"  and  that  the  ear  is  a  principal  guide 
to  the  hen-bird  in  her  choice  of  a  mate  ;  but  we  cannot  entirely  exclude 
the  eye  when  we  remember  what  pains  have  been  taken  in  most  in- 
stances to  distinguish  the  sexes  by  the  colour  of  their  feathered  garb, 
and  even  in  many  instances  to  prepare  a  nuptial  dress  ('plumage  de 
nfices '  of  the  French)  for  the  male,  which  fades  when  the  season  of 
love  has  passed  away. 

We  'must  not  dwell  here  -upon  the  wonders  of  birds'-nests,  their 
admirable  structure  as  places  of  comfort  and  concealment,  and  the 
exquisite  workmanship  of  some  of  them — that  of  the  goldfinch,  for 
instance.  In  those  snug  receptacles  the  eggs  are  deposited  and  hatched. 
Then  the  old  birds  feel  all  the  parent  within  them,  and  entirely  forget 
their  own  safety  and  wants  in  protecting  and  providing  for  their  help- 


less nestlings.  This  parental  love  change9  the  timid  s,t  once  to  the 
brave ;  for  birds  of  prey,  cats,  dogs,  and  sometimes  eveu  man,  wheD 
he  approaches  the  sanctuary,  are  attacked  and  followed  with  angry 
cries.  For  some  time  after  quitting  the  nest  this  care  continues,  till 
the  nestling  is  able  to  provide  for  itself.  Then  the  whole  scene 
changes.  The  young  bird  still  lingers  about  the  old  one,  and 
approaches  it  when  it  finds  a  worm  or  insect,  expectant  of  the  morsel. 
At  first  the  young  bird  is  unheeded  and  treated  coldly ;  but  if  it  does 
not  take  this  hint,  and  perseveres  in  its  solicitations,  the  parent, 
which  but  a  few  days  before  would  have  braved  a  hawk  or  a  cat  in 
its  defence,  and  would  have  been  content  to  suffer  hunger  rather  than 
have  seen  it  without  food,  gives  it  a  buffet,  and  thus  compels  it  to 
rely  on  its  own  resources. 

Few  phenomena  have  attracted  more  attention  than  the  migration 
of  birds.  That  some  of  our  delicate  songsters,  with  no  great  power  of 
wing,  should  cross  the  seas  periodically,  returning,  as  they  undoubt- 
edly do,  to  those  spots  which  they  have  before  haunted,  and  which 
are  associated  in  their  memories  with  the  pleasing  cares  of  former 
years,  excites  our  admiration,  if  not  our  astonishment.  As  regularly 
as  the  seasons,  of  which  many  of  them  are  the  harbingers,  do  these  little 
travellers  visit  us,  and  as  regularly  do  they  take'their  departure.  The 
immediate  cause  of  migration  is  no  doubt  to  be  found  in  temperature 
and  food,  particularly  that  which  is  adapted  for  the  sustenance  of  the 
young;  and  the  instinct  of  the  bird  accordingly  leads  it  . from  one 
climate  to  another. 

Systematic  Arrangement  and  Natural  History. 

Birds  appear  to  have  been  objects  of  interest  from  the  earliest 
periods.  In  comparatively  later  times  we  find  them  mingling  in  the 
superstitions  of  Greece  and  Rome  ;  and  it  is  evident  that  their  history 
and  habits  were  familiar  not  only  to  the  husbandman  and  the  augur, 
but  to  the  great  mass  of  the  people.  Without  such  a  familiarity  on 
the  part  of  the  Athenians,  Aristophanes  would  hardly  have  ventured 
on  introducing  his  audience  to  Ne<peAa.Koi<nvyia  (see  his  play  entitled 
'"Opyifles,'  '  The  Birds ' ) ;  nor  would  other  poets,  Grecian  and  Roman, 
so  often  have  referred  to  these  animals  as  well-known  harbingers  of 
certain  times  and  seasons.  But  it  remained  for  Aristotle,  and  after 
him  Pliny,  to  take  up  the  subject  philosophically.  The  former,  in  his 
'  History  of  Animals,'  has  distinguished  the  species,  and  recorded  the 
habits  of  birds  with  the  accuracy  and  power  which  distinguished  that 
great  observer ;  the  latter,  in  the  tenth  book  of  his  '  Natural  History ' 
has  displayed  much  learning  but  not  a  great  deal  of  originality. 

In  modern  literature  the  first  writer  of  note  on  this  subject  is  Pierre 
Belon,  who  in  1555  arranged  these  animals  according  to  their  habits 
and  their  haunts.  In  his  system  the  rapacious  birds  form  the  first 
division,  the  waders  the  second,  the  swimmers  the  third,  and  the  birds 
which  nestle  in  trees  or  on  the  ground,  the  fourth.  He  was  an  able 
zoologist  and  accurate  observer,  and  has  pointed  out  the  comparative 
anatomy  of  birds  with  reference  to  that  of  man  especially. 

The  third  part  of  Conrad  Gesner's  '  History  of  Animals,'  published 
in  1555,  consists  of  his  treatise  on  birds,  where  he  has  with  some  labour 
collected  their  various  national  names,  and  referred  to  the  writers  who 
had  noticed  the  subject. 

In  1599  Aldrovandus  of  Bologna  published  his  '  Ornithology.'  Pur- 
suing the  plan  of  Belon,  he  arranged  the  birds  according  to  their  haunts 
and  their  food,  adding  many  new  descriptions. 

These  three  works  are  all  illustrated  with  woodcuts. 

In  1657  Johnston  published  his  '  Natural  History,'  a  kind  of  '  Reper- 
torium  Zoologicum,'  wherein  all  that  had  been  done  before  his  time 
was  condensed,  and  where  every  monstrous  zoological  fable  was  per- 
petuated, even  in  the  copper-plates,  which  ministered  to  the  appetites 
of  those  who  loved  to  see  what  mermen  and  mermaids  were  like,  and 
delighted  in  the  sight  of  "  hydras  and  chimeras  dire." 

We  now  approach  a  period  wherein  the  reign  of  System  commenced  ; 
and  we  owe  one  of  the  first  natural  arrangements,  if  not  the  first,  to 
Francis  Willughby,  an  English  gentleman,  whose  '  System  of  Orni- 
thology' was  edited  by  our  celebrated  countryman  Ray  in  1678,  after 
the  author's  death.  It  is  a  work  of  very  great  merit.  The  general 
divisions  are  two,  '  Land-Birds,'  and  '  Water-Birds.'  The  laud-birds 
are  further  divided  into  those  which  have  a  crooked  beak  and  crooked 
talons,  and  those  which  have  those  parts  nearly  straight. 

The  water-birds  are  arranged  in  three  sections.  The  first  consists 
of  waders,  and  those  which  haunt  watery  places ;  the  second  of  those 
that  are  of  a  "  middle  nature,  between  swimmers  and  waders,  or  rather 
that  partake  of  both  kinds,  some  whereof  are  cloven-footed  and  yet 
swim  ;  others  whole-footed,  but  yet  very  long-legged,  like  the  waders ; " 
the  third  is  formed  by  the  palmated  birds,  or  swimmers. 

The  same  friendly  office  that  was  performed  for  Willughby  by  Ray, 
Dr.  Derham  executed  for  the  latter,  whose  '  Synopsis  Methodica 
Avium,'  a  posthumous  work,  but  entirely  completed  by  the  author 
before  his  death,  was  published  by  the  Doctor  in  1713.  In  this  Synop- 
sis Ray  carried  out  and  further  improved  Willughby's  system.  Upon 
the  works  of  these  English  naturalists  rested  in  great  measure  the 
zoological  system  of  Linnaeus. 

The  first  sketch  of  the  Swedish  naturalist's  '  Systema  Naturae ' 
appeared  in  folio,  at  Leyden,  in  1735.  It  consisted  of  twelve  pages, 
and  was,  as  Linnaeus  himself  mijb,  "  Conspectus  tantum  operis  et  quasi 
mappa  georrraphica."    Eight  subioquput  editions,  in  various  forino, 
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with  gradually  increasing  information,  were  published  in  various 
places,  and  in  1758  the  ninth  edition  ("longe  auctius  factum  a  me 
ipso,"  says  the  author)  was  sent  forth  in  8vo.  In  this  edition  the 
birds  are  arranged  under  the  same  '  orders '  as  they  are  in  the  twelfth 
and  last  edition,  which  appeared  in  1766.  The  thirteenth  edition  was 
not  the  author's,  but  Gmelin's. 

The  following  are  the  orders  of  Linnfeus's  class  Avcs : — 

1.  Accipitrcs.    Birds  of  Prey,  properly  so  called. 

2.  Piece.  Woodpeckers,  Crows,  Humming-Birds,  Kingfishers,  &c. 
&c.  &c. 

3.  Anseres.  Swimmers. 

4.  Grallce.  Waders. 

5.  Gallince.  Gallinaceous  Birds  (Partridge  and  Domestic  Fowl,  for 
instance). 

6.  Passercs.  Sparrows,  Finches,  Thrushes,  Doves,  Swallows,  &c.  &c. 
These  orders,  some  of  which  are  not  very  natural,  include  with  their 

subdivisions  78  genera. 

In  1760  appeared  the  system  of  Brisson,  which  divides  birds  into 
t  wo  great  sections.  The  first,  consisting  of  those  whose  toes  are 
deprived  of  membranes  ;  the  second,  of  those  whose  toes  are  furnished 
with  membranes  through  their  whole  length. 

There  are  many  subdivisions,  under  which  arc  arranged  26  orders, 
including  115  genera.  This  able  ornithologist  owes  much  of  his 
celebrity  to  the  minute  accuracy  of  his  specific  descriptions. 

In  1770  Buffon  published  the  first  part  of  his  work  relating  to  birds. 
It  is  marked  by  the  same  eloquent  animated  style  which  adorns  the 
rest  of  his  '  Natural  History  ; '  but  much  cannot  be  said  for  its  arrange- 
ment, nor  for  the  justice  of  some  of  its  conclusions. 

Schxffer,  in  his  '  Elemeuta  Ornithologica,'  which  was  given  to  the 
public  in  1744,  divides  birds  into  two  great  families,  Nudipcdcs  and 
Palmipedes. 

Scopoli  (1777),  in  his  '  Introduction  to  Natural  History,'  divides 
them  also  into  two  families  ;  but  he  takes  his  distinction  from  the 
arrangement  of  the  scaly  skin  on  the  legs ;  the  first  division  or  Retipedes 
consisting  of  those  the  skin  of  whose  legs  is  marked  by  small  polygonal 
scales ;  the  second,  Scutipedes,  of  those  the  front  of  whose  legs  is 
covered  with  segments  or  unequal  rings  with  lateral  longitudinal 
furrows. 

In  1781  our  countryman  Latham  published  his  general  synopsis, 
and  in  1787  and  in  1801  his  two  supplements  appeared.  In  1790  his 
'  Index  Ornithologicus,'  in  two  volumes  quarto,  being  an  abridgment 
of  his  more  extended  work,  was  given  to  the  public.  Separating,  like 
Willughby  and  Ray,  the  birds  into  two  grand  divisions,  land-birds 
and  water-birds,  he  arranges  them  under  the  following  orders,  which 
include  101  genera  : — 

Land-Birds.  Water-Birds. 

1.  Accipitns.  7.  Gralkv. 

2.  Piece.  8.  Pinnatipcdcs. 

3.  Passercs.  9.  Palmipedes. 

4.  Columbce. 

5.  Gallincr, 

6.  Struthiones. 

In  1799  M.  de  Lace'pede  published  his  method,  arranging  130  genera 
under  39  orders. 

In  1806  Dumc'ril,  in  his  '  Zoologie  Analytique,'  divided  birds  into 
six  orders. 

The  following  is  Blumenbach's  arrangement : — 

Land-Birds.  Water-Birds. 

1.  Accipitrcs.  8.  Grallce. 

2.  Leviroslres.  9.  Anseres. 

3.  Pici. 

4.  Coraccs. 

5.  Passeres. 

6.  Gallince. 

7.  Struthiones. 

In  1810  Meyer,  in  the  '  Almanach  des  Oiseaux  de  l'Allemagne,  par 
Messrs.  Meyer  et  Wolff,'  arranged  them  under  11  orders. 

In  181 1  Illiger  divided  them  into  seven  orders,  including  41  families. 

Then  came  Cuvier,  who  in  his  '  Rcgne  Animal '  (1817)  published  the 
following  method  : — 

1.  Accipitrcs.  4.  Gallince. 

2.  Passercs.  5.  Grallce. 

3.  Scansorcs  (Climbers).  6.  Palmipedes. 

Vieillot,  whose  work  is  dated  in  1816,  though  it  did  not  appear  till 
1817,  distributes  birds  into  the  following  five  orders  : — ■ 
1.  Accipitrcs.  4.  Grallatorcs. 

1.  Sylvicolce.  5.  Natatores. 

3.  Gallinacei. 

Temminck's  arrangement  (1815-20)  consists  of  the  following  16 
orders  : — 

1.  Rapaces.  9.  Pigeons. 

2.  Omnivores.  10.  Gallinaccs. 

3.  Insectivorcs.  XI-  Alectoridcs 

4.  Granivorcs.  12.  Courcurs. 

5.  Zygodactyly.  13.  Gralles. 

6.  Anisodactylee.  14.  Pinnatipcdcs. 

7.  Alcyons.  15.  Palmipedes. 

8.  Chclidont.  16.  Inert es. 


In  1825  Nicholas  Aylward  Vigors  (following  out  the  principle 
adopted  by  William  Sharp  M'Leay,  in  his  '  Horse  Entomologicse,' 
a  work  of  great  learning  and  deep  reasoning)  proposed  his  arrange- 
ment of  birds  according  to  their  natural  affinities.  "  I  discovered," 
says  the  author  in  his  paper  in  the  14th  volume  of  the  '  Transactions 
of  the  Linmcan  Society,'  "  as  I  advanced,  that  the  larger  or  primary 
groups  were  connected  by  an  uninterrupted  chain  of  affinities  ;  that 
this  series  or  chain  returned  into  itself ;  and  that  the  groups  of  which 
it  was  composed  preserved  in  their  regular  succession  an  analogy  to 
the  corresponding  groups  or  orders  of  the  contiguous  classes  of  zoology. 
I  equally  detected  the  existence  of  the  same  principle  in  most  of  the 
subordinate  subdivisions,  even  down  to  the  minutest,  to  a  degree  at 
least  sufficiently  extensive  to  afford  grounds  for  asserting  its  general 
prevalence." 

Thus,  if  his  five  orders 

Inscssores, 

Raptores,  Aves.  Rasores, 

Natatores,  Grallatorcs, 
be  arranged  round  a  commou  centre,  the  author  conceives  that  they 
would  be  found  to  be  mutually  connected  together,  and  that  the  plan 
which  holds  good  in  the  general  division  will  be  found  to  be  confirmed 
on  examining  the  subdivisions. 

The  second  order  Inscssores,  for  instance,  he  divides  into  five 
tribes : — 

Conirostrcs, 

Dentirostres,  Insessoees.  Scansorcs, 

Fissirostres,  Tcnuirostres, 
in  which  he  finds  a  similar  connection,  as  he  also  does  in  the  five 
families  into  which  he  further  separates  each  tribe. 

In  the  same  year  M.  Latreille  published  his  method  as  follows  : — 
Section  1,  Les  Terrc6tres.  Section  2,  Les  Aquatiques. 

1.  Rapaces.  6.  Echassiers. 

2.  Passereaux.  7.  Palmipedes. 

3.  Grimpeurs. 

4.  Passerigalles. 

5.  Gallinacei. 

These  orders  include  252  genera. 

The  method  proposed  by  M.  de  Blainville  in  1815,  1821,  and  1822", 
and  developed  by  his  pupil,  M.  Lherminier,  in  1827,  is  founded  entirely 
on  anatomical  details,  and  principally  upon  the  comparative  develop- 
ment of  the  sternum. 

In  1828  M.  Lesson  published  his  '  Projet,'  wherein  he  commences 
with  the  two  great  divisions  '  Terrestrial '  and  '  Aquatic,'  and  dis- 
tributes the  birds  into  nine  orders,  founded  on  the  form  of  the  toes, 
wings,  and  beak.  The  ninth  order  consists  of  '  Paradoxaux,'  to 
which  he  refers  the  Ornithorb^Tichus. 

In  1831,  Mr.  Swainson,  rejecting  the  quinarian  theory  above  alluded 
to,  which  he  had  adopted  in  the  year  1824,  proposed  (in  the  second 
part  of  the  '  Fauna  Boreali-Americana '  containing  the  birds)  a  new 
arrangement,  which  he  framed  according  to  the  dogma  that  "  the 
primary  divisions  of  every  natural  group,  of  whatever  extent  or  value, 
are  three,  each  of  which  forms  its  own  circle." 

No  one  can  read  over  the  preceding  compendium,  which  only 
embraces  the  more  prominent  systems,  without  perceiving  that  the 
great  aim  of  modern  science  has  been  to  produce  the  best  natural 
arrangement.  No  sooner  has  one  method  been  advanced  and  con- 
sidered, than  doubts  have  arisen,  and  another  and  another  still  suc- 
ceeds. Cuvier  expressed  his  dissent  from  all  the  systems  which  he 
had  seen  :  and  it  is  no  doubt  as  true  now  as  when  he  expressed  his 
conviction  that  the  true  arrangement  is  yet  to  be  sought  for. 

To  give  a  list  of  all  the  writers  on  the  Natural  History  of  Bird:* 
would  be  quite  out  of  place  in  a  work  of  this  description  ;  we  must 
therefore  conclude  this  article  with  the  following  enumeration  of  some 
of  the  most  celebrated  authors  in  this  department. 

The  ornithology  of  America  and  the  West  Indies  has  been  given  by 
Hernandea,  Marcgrave,  De  Azara,  Sloane,  Catesby,  Vieillot,  Wilson, 
Spix,  C.  L.  Bonaparte  (Prince  of  Canino),  Audubon,  Richardson, 
Swainson,  and  Nuttall. 

That  of  Britain  by  Pennant,  Lewin,  White,  Bewick,  Montagu, 
Donovan,  Selby,  Mudie,  Yarrell,  Macgillivray,  W.  Thompson,  Meyer, 
and  others. 

That  of  Europe  by  Temminck ;  that  of  Germany  by  Meyer  and 
Wolff;  and  C.  L.  Bonaparte  that  of  Italy.  Gould's  '  Birds' of  Europe ' 
illustrate  the  ornithology  of  the  Continent  and  British  Islands.  His 
other  works  on  the  Birds  of  Australia,  the  Humming-Birds,  the 
Toucans,  and  various  monographs,  are  amongst  the  most  splendid 
contributions  to  the  science  of  Natural  History. 

Le  Vaillant  has  illustrated  the  birds  of  Africa  and  other  countries. 

The  following  names  of  some  of  those  who  have  also  distinguished 
themselves  as  general  authors  or  particular  illustrators  will  readily 
occur  to  the  student  who  enters  upon  this  branch  of  Natural  History : — 
Albin,  Audebert,  Audubon,  Barraband,  Bechstein,  Bennett,  Blyth, 
Brisson,  Brunnich,  Buffon,  Buhle,  Cuvier,  Daudin,  Desmarest,  Edwards, 
Fleming,  Foster,  Frisch,  Gerardin,  Gould,  Gray,  Gunther,  Hardwicke, 
Herbert,  Houttuyn,  Hunter,  Illiger,  Jardine,  Jenner,  Leach,  Lear, 
Lesson,  Macartney,  M'Leay,  Markwick,  Meyer,  Naumann,  Nilsson, 
Nozeman,  Rennie,  Ruppell,  Sabine,  Savigny,  Selby,  Sepp,  Scha™ffer, 
Shaw.  Shcppard,  Slaney,  Sonnini,  Spix,  Stephens,  H.  E.  Strickland, 
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Swainson,  Sweet,  Syme,  Vieillot,  Vigoi-3,  Wagler,  Waterton,  Whitear, 
N.  Wood,  Yarrell. 

Fossil  Birds. 

Although,  the  remains  of  birds  in  a  fossilised  condition  are  not 
numerous,  yet  recent  discoveries  have  given  an  interest  to  them  not 
less  than  to  that  of  any  other  class  of  animals.  Sir  Charles  Lyell,  in 
his  'Principles  of  Geology,'  says  that  "the  imbedding  of  the  remains  of 
birds  in  new  strata  must  be  of  very  rare  occurrence,  for  their  powers 
of  flight  insure  them  against  perishing  by  numerous  casualties  to 
which  quadrupeds  are  exposed  during  floods ;  and  if  they  chance  to 
be  drowned,  or  to  die  when  swimming  on  the  water,  it  will  scarcely 
ever  happen  that  they  will  be  submerged  so  as  to  become  preserved 
in  sedimentary  deposits.  In  consequence  of  the  hollow  tubular 
structure  of  their  bone3,  and  the  quantity  of  their  feathers,  they  are 
extremely  light  in  proportion  to  their  volume,  so  that  when  first 
killed  they  do  not  sink  to  the  bottom  like  quadrupeds,  but  float  on 
the  surface  until  the  carcass  either  rots  away  or  is  devoured  by 
predaceous  animals."    Nevertheless  remains  of  birds  have  been  found. 

The  earliest  indications  of  the  existence  of  birds  are  certain  foot- 
tracks  discovered  by  Professor  Hitchcock,  of  Amherst,  in  the  Triassic 
or  New  Red  Argillaceous  Sandstones  of  the  valley  of  the  Connecticut 
River.  These  foot-prints  occur  in  considerable  numbers  in  the  district 
mentioned,  and  have  been  described  by  geologists  under  the  name  of 
Ornithichnites.  A  slab  on  which  these  remarkable  markings  are  to  be 
seen  is  in  the  collection  of  the  British  Museum.  They  evidently 
belong  to  birds  of  a  large  size,  but  unfortunately  none  of  the  remains 
of  the  creatures  to  which  they  belong  have  yet  been  discovered.  Sir 
Charles  Lyell  has  recently  examined  the  district  in  which  these 
impressions  occur,  and  agrees  with  Professor  Hitchcock  in  regarding 
them  as  the  production  of  the  feet  of  birds. 

Some  remains  found  by  Dr.  Mantell  in  the  Wealden  Strata  of  Tilgate 
Forest,  were  supposed  by  Baron  Cuvier  and  Professor  Owen  to  belong 
to  a  species  of  wading  bird,  but  subsequent  investigations  have  shown 
that  these  specimens  were  portions  of  the  skeleton  of  a  species  of 
Pterodactyl.  A  microscopic  examination  however  by  Mr.  Bowerbank 
and  Professor  Quekett  of  specimens  since  discovered  by  Dr.  Mantell, 
has  led  these  gentlemen  to  conclude  that  they  belong  to  birds,  leading 
to  the  inference  that  these  animals  did  exist  at  the  period  of  the 
deposit  of  the  "Wealden  Beds. 

In  the  '  British  Fossil  Mammals  and  Birds '  Professor  Owen  has 
described  the  remains  of  a  gigantic  bird  obtained  by  the  Earl  of 
Enniskillen  from  the  Chalk  near  Maidstone.  The  portion  described  is 
regarded  by  Professor"  Owen  as  the  shaft  of  the  humerus,  and  he 
concludes  that  it  belonged  to  a  bird  closely  allied  to  the  Albatross  of 
the  present  day.    He  has  named  it  Cimoliornis  Diomedeus. 

As  we  approach  nearer  the  historic  period  of  the  earth's  surface,  the 
remains  of  the  bones  of  birds  become  more  decisive  and  more 
numerous.  In  most  of  the  ancient  Tertiary  Strata  remains  of  several 
genera  of  birds  occur.  In  the  Sevalik  hills  of  India  they  are 
associated  with  the  remains  of  several  species  of  proboscidiform 
animals.  In  the  basin  of  Paris  they  have  been  found  in  conjunction 
with  the  bones  of  the  Palceotherium,  &c.  In  the  Tertiary  deposits  of 
Auvergne  they  have  also  been  found,  and  the  ossiferous  caverns  of 
the  continent  of  Europe  and  of  Great  Britain  have  presented  the  bones 
of  numerous  species  of  animals  now  living,  with  here  and  there  an 
extinct  species.  These  remains  however  have  been  sufficiently  scarce 
to  be  greatly  prized  by  the  collectors  of  fossils. 

In  the  year  1839  Professor  Owen  received  from  Mr.  Rule  a  specimen 
of  the  femur  of  a  gigantic  bird,  allied  to  the  ostrich  and  other 
struthious  birds  now  in  existence.  To  the  bird  to  which  this  bone 
belonged  Professor  Owen  gave  the  name  of  Dinornis.  [Dinornis.] 
This  specimen  was  obtained  from  New  Zealand,  and  was  quickly 
followed  by  a  large  collection  of  the  bones  of  other  extinct  birds, 
made  by  Mr.  Walter  Mantell  of  Wellington,  son  of  the  late  Dr. 
Gideon  Mantell.  In  this  collection,  not  only  were  there  the  bones 
of  Dinornis,  confirming  all  the  anticipations  which  had  been  formed 
by  Professor  Owen  of  this  gigantic  bird,  but  also  the  remains  of 
several  other  species  of  Dinornis,  and  other  genera.  The  character  of 
some  of  these  remains,  and  their  having  been  found  in  fire-heaps  in 
conjunction  with  human  bones,  and  allusions  in  the  traditions  and 
songs  of  the  natives,  lead  to  the  undoubted  conclusion  that  within  the 
historic  period  the  Dinornis,  under  the  name  of  '  Moa,'  was  known  to 
the  Maoris,  the  native  inhabitants  of  New  Zealand.  Amongst  the 
remains  is  that  of  a  genus  called  Notornis ;  and  during  his  excursions 
into  the  interior  for  the  purpose  of  ascertaining  if  any  of  these  birds 
still  existed,  Mr.  W.  Mantell  had  the  good  fortune  to  capture  a  living 
specimen.  [Notornis,  see  Supp.]  It  has  been  described  and  figured  by 
Mr.  Gould  in  his  '  Birds  of  Australia,'  and  an  engraving  is  also  given 
by  the  late  Dr.  Mantell  in  his  popular  work  descriptive  of  the  organic 
remains  of  the  British  Museum,  entitled  '  Petrifactions  and  their 
Teachings.' 

From  these  facts  we  are  led  to  conclude  that  long  before  New 
'Zealand  was  inhabited  by  man  it  was  densely  peopled  by  colossal 
struthious  birds,  of  which  the  Aptcryx  [Apteryx],  Brachypteryx 
[Brachypteryx],  and  Notornis  are  but  the  degenerate  representatives. 
It  is  probable  also  that  New  Zealand,  together  with  Chatham  Island, 
Norfolk  Island,  and  others,  are  but  the  mountain-tops  of  a  continent, 
■  which  was  probably  covered  with  these  creatures,  presenting  a  remark- 


able feature  in  the  history  of  the  earth's  surface,  and  affording  inter- 
esting matter  for  speculation  with  regard  to  the  progression  of  organised 
life  upon  the  globe. 

The  history  of  the  New  Zealand  birds  is  also  one  of  special  interest  in 
connection  with  a  group  of  birds,  some  of  which  also,  as  the  Dodo  and 
Solitaire  [Dodo],  have  existed  within  the  historic  period,  but  are  now 
no  longer  to  be  found,  and  which  had  their  principal  seat  of  existence 
in  the  Mauritius-.   [See  Supplement.] 

(Ansted,  Geology  ;  Owen,  British  Fossil  Mammals  and  Birds  ;  Owen, 
Transactions  of  the  Zoological  Society,  1839,  1844,  1846,  1848,  1850; 
Colenso,  Annals  of  Natural  History  ;  Mantell,  Petrifactions  and  their 
Teachings  ;  Strickland  and  Melville,  The  Dodo  and  its  Kindred.) 

BIRDS'  NESTS,  EDIBLE.  [Alg*:.] 

BIRDS  OF  PARADISE.  With  no  family  of  birds  has  fiction  been 
more  busy  than  with  the  Birds  of  Paradise.  From  one  fabulist  to 
another  came  the  tradition  (losing  nothing,  as  is  usual  with  traditions, 
in  its  descent),  that  these  "gay  creatures  of  the  element"  passed  their 
whole  existence  in  sailing  in  the  air,  where  all  the  functions  of  life 
were  carried  on,  even  to  the  production  of  their  eggs  and  young.  The 
dew  and  the  vapours  were  said  to  be  their  only  food,  nor  were  they 
ever  supposed  to  touch  the  earth  till  the  moment  of  their  death,  never 
taking  rest  except  by  suspending  themselves  from  the  branches  of  trees 
by  the  shafts  of  the  two  elongated  feathers  which  form  a  characteristic 
of  this  beautiful  race.  The  appellations  of  Lufft-Vogel,  Paradyss- 
Vogel,  Passaros  de  Sol,  Birds  of  Paradise,  and  God's  Birds  (to  say 
nothing  of  Phoenix,  a  name  which  was  applied  to  one  of  them),  kept 
up  the  delusion  that  originated  in  the  craft  of  the  inhabitants  of  the 
eastern  countries  where  they  are  found ;  for  the  natives  scarcely  ever 
produced  a  skin  in  former  times  from  which  they  had  not  carefully 
extirpated  the  feet.  Nor  was  it  only  the  extreme  elegance  and  rich- 
ness of  their  feathers  that  caused  these  birds  to  be  sought  as  the 
plume  for  the  turbans  of  oriental  chiefs ;  for  he  who  wore  that  plume, 
relying  implicitly  on  the  romantic  accounts  of  the  life  and  habits  of 
the  bird,  and  impressed  with  its  sacred  names,  believed  that  he  bore  a 
charmed  life,  and  that  he  should  be  invulnerable  even  where  the  fight 
raged  most  furiously. 

In  vain  did  honest  Pigafetta,  who  is  supposed  to  have  been  the  first 
who  introduced  these  birds  to  the  notice  of  Europeans,  represent  them 
as  being  furnished  with  legs  ;  in  vain  was  the  same  truth  attested  by 
Marcgrave,  John  de  Laet,  Clusius,  Wormius,  and  Bontius  (the  last  of 
whom  observes  on  their  crooked  claws,  and  even  asserts  that  they 
devour  little  birds,  such  as  greenfinches),  and  referred  to  by  Hernandez. 
A  fairy  tale  was  not  to  be  so  put  down.  Aldrovandus  himself  was 
j  deceived  by  the  birds  brought  over  in  the  mutilated  state  above 
described,  and  joined  in  the  cry  against  poor  Pigafetta,  charging  him 
with  falsehood.  Johnston,  in  1657,  writes  thus  oracularly  of  the  Birds 
of  Paradise  : — ■"  It  is  peculiar  to  them  all  to  be  without  feet  (although 
Aristotle  asserts  that  no  bird  is  without  feet,  and  Pigafetta  assigns  to 
them  feet  a  hand  breadth  in  length) ;"  and  this  he  declares  after  Clusius 
had  refuted  the  absurdity,  and  had  stated  that  they  had  been  brought 
to  Holland  (where  Johnston's  book  was  printed)  with  their  feet  on  ;  and 
after  the  publication  of  Tradescant's  Catalogue,  wherein  are  mentioned 
among  the  '  whole  birds'  of  his  museum  "Birds  of  Paradise,  or  Manu- 
codiata,  whereof  are  divers  sorts,  some  with,  some  without  leggs."  And 
yet  this  same  Johnston  has  no  mercy  on  that  part  of  the  fable  which 
asserts  that  they  live  on  dew,  are  perpetually  flying,  and  that  their  eggs 
are  hatched  in  a  natural  cavity  on  the  back  of  the  male.  "  Of  a  verity," 
says  the  sage,  "  they  must  necessarily  require  rest,  and  are  with  ease 
suspended  to  the  branches  of  trees  by  those  threads  in  their  tails." 

Willughby  and  Ray  treat  these  nonsensical  stories  as  they  deserve, 
and  as  was  to  be  expected  from  their  reputation  as  observers. 

The  high  value  set  upon  these  birds  awakened  the  cupidity  and  the 
fraud  of  the  Chinese,  who  made  up  from  parrots,  parakeets,  and  others, 
artificial  Birds  of  Paradise,  so  clumsily  however  that  it  is  difficult  to 
suppose  that  Seba,  who  figures  three  of  thetn  in  the  60th  plate  of  his 
first  volume,  could  have  been  taken  in  by  the  manifest  imposition. 
But  there  is  nothing  in  the  text  to  show  that  his  suspicion  was  even 
excited ;  and  this  is  the  more  extraordinary,  as  he  figures  two  of  the 
real  species  (plate  38  and  plate  63)  with  sufficient  accuracy. 

Linnaeus,  who  has  commemorated  the  fable  of  the  want  of  feet  in 
these  birds  by  bestowing  upon  the  species  most  extensively  known  the 
name  of  '  apoda,'  because,  as  he  observes,  "  the  older  naturalists  called 
it  footless,"  says  that  the  food  of  this  species  consists  of  the  largest 
butterflies. 

In  the  last  edition  of  the  '  Systema  Naturse'  Linnaeus  gives  but  two 
species  of  the  Birds  of  Paradise,  to  which  he  applies  the  generic  name, 
Paradisea.  These  two  species  are  Paradisca  apoda  and  Paradisea 
regia.  In  Gmelin's  edition  the  number  of  species  is  increased  to  eight, 
but  one  of  them  is  the  Paradise-Grakle. 

Ornithologists  seem  to  agree  in  placing  these  birds  either  among  the 
Crows  (Corrida;)  or  in  their  immediate  neighbourhood  ;  and  this,  from 
the  form  of  their  beak  and  legs,  and  from  their  habits,  to  which  we 
shall  presently  allude,  appears  to  be  their  proper  place. 

Vieillot  has  divided  the  Linnsean  genus  Paradisca  into  the  following 
genera : — ■ 

Parotia. — Beak  furnished  with  short  feathers  to  just  beyond  the 
middle,  slender,  compressed  laterally,  notched  and  curved  at  the  tip  ; 
hypochondrial  plumes  long,  broad,  and  loose. 
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Of  this  genus,  Parotia  sexsetacca  (Paradisea  aurca  of  Gmelin,  Para- 
disea  sexsetacca  of  Latham,  the  Sifilet  of  Buffon)  is  an  example.  The 
figure  represents  a  male.  . 


The  Sifilet  {Parotia  sexsetacca). 


Lophorina. — Beak  furnished  with  elongated  feathers  to  just  beyond 
the  middle,  narrow  above,  slender,  straight,  notched,  and  bent  at  the 
tip ;  feathers  of  the  neck  long  and  disposed  in  a  wing-form.  Of  this 
genus,  Lophorina  svperba  (Paradisea  supcrba  of  Latham,  Le  Superbe 
of  BufFon)  is  an  example. 


The  Superb  (Lophorina  supcrba). 


Cincinnurus. — Beak  furnished  at  the  base  with  small  feathers  directed 
forwards,  slender,  convex  above,  a  little  compressed  at  the  sides,  finely 
jagged  and  bent  towards  the  tip ;  hypochondrial  feathers  broad,  elon- 
gated, and  truncated. 

Of  this  genus,  Cincinnurus  regitis  (Paradisea  regia.  of  Linnaeus,  King- 
Bird  of  Paradise  of  Petiver,  who  has  this  note — "  Brought  from  the 
Molucca  Islands,  and  rarely  to  be  seen  here  but  in  the  cabinets  of  the 
most  curious,  as  with  Dr.  Sloan,  and  in  the  repository  of  the  Royal 
Society". — and  Le  Manucode  of  Buffon)  is  given  as  an  example.  The  figure 
represents  a  male. 

Somalia. — Beak  robust,  convex  above,  furnished  at  the  base  with 
velvet  feathers,  straight,  compressed  laterally,  jagged  towards  the  tip ; 
hypochondrial  feathers  very  long,  flexible,  decomposed,  or  cervical 
plumes  moderate  and  stiff.  Of  this  there  are  two  sections,  the  type 
being  Paradisea  magnified  of  Latham  (Le  Magnifique  of  Buffon). 

But  perhaps  the  most  elegant  of  all  these  birds  is  that  which  is  best 
known  and  most  often  seen,  the  Great  Emerald,  Le  grand  Emeraude  of 
the  French  (Paradisea  apoda  of  Linnaeus). 

The  cuts,  which  are  taken  from  Levaillant,  may  conv.ey  some  very 
faint  idea  of  the  forms  of  these  birds,  whose  beauty  beggars  all  des- 
cription. Even  the  magnificent  works  of  Levaillant  and  Yieillot, 
q  kndid  as  they  are,  cannot  represent  the  vivid  and  changing  tints  of 


the  originals,  though  the  former  had  the  advantage  of  the  pencil  o 
Barraband,  whose  drawings  have  all  the  life  and  truth  of  portraits. 
To  these  works,  and  such  as  these,  and  to  our  museums,  those  who 
wish  to  have  a  distinct  notion  of  what  nature  can  produce  in  form  and 
brilliancy  of  plumage  must  repair.  They  are  all  inhabitants  of  New 
Guinea. 


King-Bird  of  Paradise  (Cincinnurus  region). 
One  of  the  best  accounts  we  have  of  the  living  habits  of  these  birds 
is  given  by  M.  Lesson,  who,  though  he  deeply  laments  his  short  stay  at 
New  (luinea(only  13  days),  appears  to  have  made  the  best  use  of 
his  time. 


Paradisea  magnified. 


"  The  Birds  of  Paradise,"  says  M.  Lesson,  "  or  at  least  the  Emerald 
(Paradisea  apoda,  Linn.),  the  only  species  concerning  which  we  possess 
authentic  intelligence,  live  in  troops  in  the  vast  forests  of  the  country 
of  the  Papuans,  a  group  of  islands  situated  under  the  equator,  and 
which  is  composed  of  the  islands  Arou,  Wagiou,  and  the  great  island 
called  New  Guinea.  They  are  birds  of  passage,  changing  their  quarters 
according  to  the  monsoons.  The  females  congregate  in  troops,  assemble 
upon  the  tops  of  the  highest  trees  in  the  forests,  and  all  cry  together 
to  call  the  males.  These  last  are  always  alone  in  the  midst  of  some 
fifteen  females,  which  compose  their  seraglio,  after  the  manner  of 
the  gallinaceous  birds." 

M.  Lesson  then  gives  the  following  extract  from  his  journal,  written 
on  the  spot.  After  observing  that  the  Birds  of  Paradise,  with  the 
exception  of  two  species,  were  brought  to  the  corvette,  La  Coquille, 
by  the  Papuans,  and  that  the  quantity  aflbrded  reason  for  supposing 
that  thenc  birds,  so  esteemed  in  Europe,  were  singularly  multiplied  in 
those  countries,  he  thus  continues: — 
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"  The  Manucode  *  presented  itself  twice  in  our  shooting  excursions, 
and  we  killed  the  male  and  female.  This  species  would  seem  to  be 
monogamous,  or  perhaps  it  is  only  separated  into  pairs  at  the  period 


The  Great  Emerald  {Pwadilea  apodti),  mas. 


Puradisea  apoda,  S^:::. 


of  laying.  In  the  woods  this  bird  has  no  brilliancy ;  its  fine-coloured 
plumage  is  not  discovered,  and  the  tints  of  the  female  are  dull.  It 
loves  to  take  its  station  on  the  teak-trees  (Arbres  de  Teck),  whose 
ample  foliage  shelters  it,  and  whose  small  fruit  forms  its  nourishment. 

*  dncitinuiui  regius,  Vieillot.  Manucodiata  or  Manucodewata  is  an  appel- 
lation common  to  all  the  Birds  of  Faradise,  and  is  said  to  signify  at  the  Moluccas 
'The  Eiidof  God.' 


Its  irides  are  brown,  and  the  feet  are  of  a  delicate  azure.  The 
Papuans  call  it  Saya. 

"  Soon  after  our  arrival  on  this  land  of  promise  (New  Guinea)  for 
the  naturalist,  I  was  on  a  shooting  excursion.  Scarcely  had  I  walked 
some  hundred  paces  in  those  ancient  forests,  the  daughters  of  time, 
whose  sombre  depth  was  perhaps  the  most  magnificent  and  stately 
sight  that  I  had  ever  seen,  when  a  Bird  of  Paradise  struck  my  view  : 
it  flew  gracefully  and  iu  undulations  ;  the  feathers  of  its  sides  formed 
an  elegant  and  aerial  plume,  which  without  exaggeration  bore  no 
remote  resemblance  to  a  brilliant  meteor.  Surprised,  astounded, 
enjoying  an  inexpressible  gratification,  I  devoured  this  splendid  bird 
with  my  eyes  ;  but  my  emotion  was  so  great  that  I  forgot  to  shoot 
at  it,  and  did  not  recollect  that  I  had  a  gun  in  my  hand  till  it  was 
far  away. 

"  One  can  scarcely  have  a  just  idea  of  the  Paradise-Birds  from  the 
skins  which  the  Papuans  sell  to  the  Malays,  and  which  come  to  us  in 
Europe.  These  people  formerly  hunted  the  birds  to  decorate  the 
turbans  of  their  chiefs.  They  call  them  Manibe'fore  in  their  tongue, 
and  kill  them  during  the  night  by  climbing  the  trees  where  they 
perch,  and  shooting  them  with  arrows  made  for  the  purpose,  and  very 
short,  which  they  make  with  the  stem  (rachis)  of  the  leaves  of  a  palm 
(latanier).  The  campougs  or  villages  of  Mappia  and  of  Euiberbakene 
are  celebrated  for  the  quantity  of  birds  which  they  prepare,  and  all 
the  art  of  their  inhabitants  is  directed  to  taking  off  the  feet,  skinning, 
thrusting  a  little  stick  through  the  body,  and  drying  it  in  the  smoke. 
Some  more  adroit,  at  the  solicitation  of  the  Chinese  merchants,  dry 
them  with  their  feet  on.  The  price  of  a  Bird  of  Paradise  among  the 
Papuans  of  the  coast  is  a  piastre  at  least.  We  killed,  during  our  stay 
at  New  Guinea,  a  score  of  these  birds,  which  I  prepared  for  the  most 
part  

"  The  Emerald  when  alive  is  of  the  size  of  a,  common  jay,  its  beak 
and  its  feet  are  bluish ;  the  irides  are  of  a  brilliant  yellow ;  its  motions 
are  lively  and  agile ;  and  in  general  it  never  perches  except  upon  the 
summit  of  the  most  lofty  trees.  When  it  descends,  it  is  for  the 
purpose  of  eating  the  fruits  of  the  lesser  trees,  or  when  the  sun  in 
full  power  compels  it  to  seek  the  shade.  It  has  a  fancy  for  certain 
trees,  and  makes  the  neighbourhood  re-echo  with  its  piercing  voice. 
The  cry  became  fatal,  because  it  indicated  to  us  the  movements  of 
the  bird.  We  were  on  the  watch  for  it,  and  it  was  thus  that  we  came 
to  kill  these  birds  ;  for  when  a  male  Bird  of  Paradise  has  perched, 
and  hears  a  rustling  in  the  silence  of  the  forest,  he  is  silent,  and  does 
not  move.  His  call  is  '  voike,  voike,  voike,  voiko,'  strongly  articulated. 
The  cry  of  the  female  is  the  same,  but  she  raises  it  much  more  feebly. 
The  latter,  deprived  of  the  brilliant  plumage  of  the  male,  is  clad  in 
sombre  attire.  We  met  with  them,  assembled  in  scores,  on  every 
tree,  while  the  males,  always  solitary,  appeared  but  rarely. 

"  It  is  at  the  rising  and  setting  of  the  sun  that  the  Bird  of  Paradise 
goes  to  seek  its  food.  In  the  middle  of  the  day  it  remains  hidden 
under  the  ample  foliage  of  the  teak-tree,  and  comes  not  forth.  He 
seems  to  dread  the  scorching  rays  of  the  sun,  and  to  be  unwilling  to 
expose  himself  to  the  attacks  of  a  rival  

"In  order  to  shoot  Birds  of  Paradise,  travellers  who  visit  New 
Guinea  should  remember  that  it  is  necessary  to  leave  the  ship  early  in 
the  morning,  to  arrive  at  the  foot  of  a  teak-tree  or  fig-tree,  which 
these  birds  frequent  for  the  sake  of  their  fruit — (our  stay  was  from 
the  26th  of  July  to  the  9th  of  August) — before  half-past  four,  and  to 
remain  motionless  till  some  of  the  males,  urged  by  hunger,  light  upon 
the  branches  within  range.  It  is  indispensably  requisite  to  have  a 
gun  which  will  carry  very  far  with  effect,  and  that  the  grains  of  shot 
should  be  large  ;  for  it  is  very  difficult  to  kill  an  Emerald  outright, 
and  if  he  be  only  wounded  it  is  very  seldom  that  he  is  not  lost 
in  thickets  so  dense  that  there  is  no  finding  the  way  without  a 
compass. 

"  The  little  Emerald  Paradise-Bird  feeds,  without  doubt,  on  many 
substances,  in  a  state  of  liberty.  I  can  affirm  that  it  lives  on  the 
seeds  of  the  teak-tree,  and  on  a  fruit  called  Amihou,  of  a  rosy  white, 
insipid  and  mucilaginous,  of  the  size  of  a  small  European  fig,  and 
which  belongs  to  a  tree  of  the  genus  Ficus." 

M.  Lesson  then  goes  on  to  state  that  he  saw  two  Birds  of  Paradise 
which  had  been  kept  in  a  cage  for  more  than  six  months  by  the  prin- 
cipal Chinese  merchant  at  Amboyna.  They  were  always  in  motion, 
and  were  fed  with  boiled  rice,  but  they  had  a  special  fondness  for 
Cockroaches  {Blattce). 

Bennett,  in  his  '  Wanderings,'  gives  the  following  account  of  a  Bird 
of  Paradise  (Paradisea  apoda)  which  he  found  in  Mr.  Beale's  aviary 
at  Macao,  where  it  had  been  confined  nine  years,  exhibiting  no 
appearance  of  age  : — 

"  This  elegant  creature  has  a  light,  playful,  and  graceful  manner, 
with  an  arch  and  impudent  look  ;  dances  aoout  when  a  visitor 
approaches  the  cage,  and  seems  delighted  at  being  made  an  object  of 
admiration ;  its  notes  are  very  peculiar,  resembling  the  cawing  of  the 
raven,  but  its  tones  are  by  far  more  varied.  During  four  months  of 
the  year,  from  May  to  August,  it  moults.  It  washes  itself  regularly 
twice  daily,  and  after  having  performed  its  ablutions  throws  its 
delicate  feathers  up  nearly  over  the  head,  the  quills  of  which  feathers 
have  a  peculiar  structure,  so  as  to  enable  the  bird  to  effect  this  object 
Its  food  during  confinement  is  boiled  rice,  mixed  up  with  soft  egg, 
together  with  plantains,  and  living  insects  of  the  grasshopper  tribe.- 
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these  insects  when  thrown  to  him  the  bird  contrives  to  catch  in  its 
beak  with  great  celerity.  It  will  eat  insects  in  a  living  state,  but  will 
not  touch  them  when  dead. 

"  I  observed  the  bird  previous  to  eating  a  grasshopper,  given  him 
iu  an  entire  or  mutilated  state,  place  the  insect  upon  the  perch,  keep 
it  firmly  fixed  with  the  claws,  and  divesting  it  of  the  legs,  wings,  &c, 
devour  it,  with  the  head  always  placed  first.  The  servant  who 
attends  upon  him  -to  clean  the  cage,  give  him  food,  &c,  strips  off  the 
legs,  wings,  &c.  of  the  insects  when  alive,  giving  them  to  the  bird  as 
fast  as  he  can  devour  them.  It  rarely  alights  upon  the  ground,  and 
so  proud  is  the  creature  of  its  elegant  dress  that  it  never  permits  a 
soil  to  remain  upon  it,  and  it  may  frequently  be  seen  spreading  out 
its  wings  and  feathers,  and  regarding  its  splendid  self  in  every 
direction,  to  observe  whether  the  whole  of  its  plumage  is  in  an 
unsullied  condition.  It  does  not  suffer  from  the  cold  weather  during 
the  winter  season  at  Macao,  though  exposing  the  elegant  bird  to  the 
bleak  northerly  wind  is  always  very  particularly  avoided.  Mr.  Beale 
is  very  desirous  of  procuring  a  living  female,  to  endeavour  if 
possible  to  breed  them  in  his  aviary. 

"  The  sounds  uttered  by  this  bird  are  very  peculiar ;  that  which 
appears  to  be  a  uote  of  congratulation  resembles  somewhat  the 
cawing  of  a  raven,  but  changes  to  a  varied  scale  of  musical  gradations, 
as  'he,  hi,  ho,  haw,'  repeated  rapidly  and  frequently,  as  lively  and 
playfully  he  hops  round  and  along  his  perch,  descending  to  the 
second  perch  to  be  admired,  and  to  congratulate  the  stranger  who  has 
made  a  visit  to  inspect  him ;  he  frequently  raises  his  voice,  sending 
forth  notes  of  such  power  as  to  be  heard  at  a  long  distance,  and  as  it 
could  scarcely  be  supposed  so  delicate  a  bird  could  utter ;  these  notes 
are  '  whock,  whock,  whock,  whock,'  uttered  in  a  barking  tone,  the 
last  being  given  in  a  low  tone  as  a  conclusion. 

"  A  drawing  of  the  bird  of  the  natural  size  was  made  by  a  Chinese 
artist.  The  bird  advanced  steadfastly  towards  the  picture,  uttering  at 
the  same  time  its  cawing  congratulatory  notes  ;  it  did  not  appear 
excited  by  rage,  but  pecked  gently  at  the  representation,  jumping 
about  the  perch,  knocking  its  mandibles  together  with  a  clattering 
noise,  and  cleaning  them  against  the  perch,  as  if  welcoming  the 
arrival  of  a  companion.  After  the  trial  of  the  picture  a  looking-glass 
was  brought,  to  see  what  effect  it  would  produce  upon  the  bird,  and 
the  result  was  nearly  the  same  ;  he  regarded  the  reflection  of  himself 
most  steadfastly  in  the  mirror,  never  quitting  it  during  the  time  it 
remained  before  him.  When  the  glass  was  removed  to  the  lower 
from  the  upper  perch  he  instantly  followed,  but  would  not  descend 
upon  the  floor  of  the  cage  when  it  was  placed  so  low.  

"  One  of  the  best  opportunities  of  seeing  this  splendid  bird  in  all 
its  beauty  of  action,  as  well  as  display  of  plumage,  is  early  in  the 
morning,  when  he  makes  his  toilet;  the  beautiful  sub-alar  plumage  is 
then  thrown  out,  and  cleaned  from  any  spot  that  may  sully  its  purity 
by  being  passed  gently  through  the  bill ;  the  short  chocolate-coloured 
wings  are  extended  to  the  utmost,  and  he  keeps  them  in  a  steady 
flapping  motion,  as  if  in  imitation  of  their  use  in  flight,  at  the  same 
time  raising  up  the  delicate  long  feathers  over  the  back,  which  are 
spread  iu  a  chaste  and  elegant  manner,  floating  like  films  in  the  ambient 
air  

"  I  never  yet  beheld  a  soil  on  its  feathers.  After  expanding  the 
wings  it  would  bring  them  together  so  as  to  conceal  the  head,  then 
bending  it  gracefully  it  would  inspect  the  state  of  its  plumage  under- 
neath. This  action  it  repeats  in  quick  succession,  uttering  at  the  time 
its  croaking  notes ;  it  then  pecks  and  cleans  its  plumage  in  every  part 
within  reach,  and  throwing  out  the  elegant  and  delicate  tuft  of  feathers 
underneath  the  wings,  seemingly  with  much  care,  and  with  not  a  little 
pride,  they  are  cleaned  in  succession,  if  required,  by  throwing  them 
abroad,  elevating  them,  and  passing  them  in  succession  through  the 
bill.  Then  turning  its  back  to  the  spectator,  the  actions  above  men- 
tioned are  repeated,  but  not  in  so  careful  a  manner ;  elevating  its  tail 
and  long  shaft-feathers,  it  raises  the  delicate  plumage  of  a  similar 
character  to  the  sub-alar,  forming  a  beautiful  dorsal  crest,  and,  throwing 
its  feathers  up  with  much  grace,  appears  as  proud  as  a  lady  dressed  in 
her  full  ball-dress.  Having  completed  the  toilet,  he  utters  the  usual 
cawing  notes,  at  the  same  time  looking  archly  at  the  spectators,  as  if 
ready  to  receive  all  the  admiration  that  it  considers  its  elegant  form 
and  display  of  plumage  demands  ;  it  then  takes  exercise  by  hopping, 
in  a  rapid  but  graceful  manner,  from  one  end  of  the  upper  perch  to 
the  other,  and  descends  suddenly  upon  the  second  perch,  close  to  the 
bars  of  the  cage,  looking  out  for  the  grasshoppers  which  it  is  accus- 
tomed to  receive  at  this  time  

"  His  prehensile  power  iu  the  feet  is  very  strong,  and,  still  retaining 
his  hold,  the  bird  will  turn  himself  round  upon  the  perch.  He  delights 
to  be  sheltered  from  the  glare  of  the  sun,  as  that  luminary  is  a  great 
source  of  annoyance  to  him,  if  permitted  to  dart  its  fervent  rays 
directly  upon  the  cage.  The  iris  frequently  expanding  and  contract- 
ing adds  to  the  arch  look  of  this  animated  bird,  as  he  throws  the 
head  on  one  side  to  glance  at  visitors,  uttering  the  cawing  notes  or 

barking  aloud  Having  concluded,  he  jumps  down  to  the 

lower  perch  in  search  of  donations  of  living  grasshoppers. 

"  The  bird  is  not  at  all  ravenous  in  its  habits  of  feeding,  but  it  eats 
rice  leisurely,  almost  grain  by  grain.  Should  any  of  the  insects  thrown 
into  his  cage  fall  upon  the  floor,  he  will  not  descend  to  them,  appearing 
to  be  fearful  that  in  so  doing  he  should  soil  his  delicate  plumage ;  lie 


therefore  seldom  or  ever  descends,  except  to  perform  his  ablutions  in 
the  pan  of  water  placed  at  the  bottom  of  the  cage  expressly  for  his 
use." 

BIRGUS,  a  genus  of  Long-Tailed  Crustacea,  approaching  the  Hermit- 
Crabs  (Pagurus)  established  by  Leach.  The  following  are  the  leading 
characters  : — Middle  antenna?  having  their  second  articulation  crested 
or  tufted ;  feet  of  the  first  pair  of  legs  unequal,  terminated  by 
pincers  or  knob-claws ;  feet  of  the  second  and  third  pair  terminated 
simply,  in  other  words,  by  a  single  nail ;  fourth  pair  smaller  and 
didactylous,  or  terminated  by  two  fingers,  one  moveable  ;  fifth  pair 
rudimentary,  very  small,  but  didactylous;  carapace  somewhat  in  the 
form  of  a  reversed  heart,  with  the  apex  pointing  forwards ;  post- 
abdomen  or  tail  orbicular,  crustaceous  above,  the  plates  being  sub- 
annular,  or  rudiments  of  rings. 

There  are  two  species  recorded,  and  of  these  Birgui  Latro,  Leach, 
Parjurus  Latro,  Fabr.  and  Lam.,  Cancer  Latro,  Linn.,  Cancer  crumenatus, 
Bors-Krabbe  (Purse-Crab)  of  Rumphius,  is  the  largest.  Its  rostrum 
is  terminated  by  a  single  point.  The  pincers  are  red,  the  left  being 
much  larger  than  the  right,  and  both  deeply  toothed.  The  feet  of  the 
next  three  pairs  are  toothed  on  the  edges,  and  marked  with  undulated 
streaks.  It  is  a  native  of  Amboyna  and  other  neighbouring  islands, 
where  it  is  said  to  inhabit  the  fissures  of  rocks  by  day,  and  to  come 
forth  at  night  to  seek  its  food  on  the  beach.  Mr.  Cuming  found  it 
sufficiently  abundant  in  Lord  Hood's  Island  in  the  Pacific,  but  there 
the  Purse-Crabs  dwelt  at  the  roots  of  trees,  and  not  in  holes  in  the 
rocks.  When  he  met  them  in  his  road,  they  set  themselves  up  in  a 
threatening  attitude  and  then  retreated  backwards,  making  both  at 
first  and  afterwards  a  great  snapping  with  their  pincers.  There 
appears  to  be  a  tradition  among  the  natives  that  it  climbs  Cocoa-Nut 
Trees  (Cocos  nucifcra)  in  the  night  to  get  the  cocoa-nuts.  Linnoeus, 
Herbst,  and  Cuvier  repeat  this  story,  which,  as  Owen  observes,  is 
confirmed  in  a  degree  by  Quoy  and  Qaimard,  who  relate  that 
individuals  of  this  species  were  fed  by  them  for  many  months  on 
cocoa-nuts  alone ;  and  still  more  amply  by  the  observations  com- 
municated to  him  by  Mr.  Cuming,  who  states  that  these  Purse-Crabs 
climb  the  Pandanus  odoratissimus,  a  kind  of  palm,  for  the  purpose  of 
feeding  on  the  small  nut  that  grows  thereon,  and  that  he  saw  them  in 
the  tree. 

Linnaeus  gives  the  Antilles  as  the  locality  of  this  Purse-Crab,  as  well 
as  Amboyna,  upon  the  authority  of  Rochefort,  but  this  has  arisen 
from  a  misunderstanding  of  the  text  of  Rochefort. 

In  the  following  passage  Rochefort  refers  to  some  of  the  Laud- 
Crabs  of  the  Antilles,  and  not  to  the  genus  Birgus  : — 

"  What  is  the  more  worthy  of  note  relating  to  these  crabs  is,  that 
once  a  year,  namely,  after  they  are  returned  from  their  journey  to  the 
sea,  they  hide  themselves  entirely  in  the  earth  for  some  six  weeks,  so 
that  not  one  appears.  During  this  time  they  change  their  skin,  or 
crust,  and  renew  themselves  altogether.  They  place  the  earth  at  this 
season  so  dexterously  at  the  entrance  of  their  holes,  that  one  cannot 
perceive  the  opening.  This  they  do  that  they  may  not  be  exposed  to 
the  air.  For  when  they  thus  throw  aside  their  old  garb,  the  whole  of 
their  body  is  as  it  were  naked,  being  only  covered  by  a  thin  and 
delicate  skin,  which  thickens  aiid  hardens  by  degrees  into  a  crust  as 
solid  as  that  which  they  have  left.  Monsieur  du  Montel  reports  that 
he  caused  people  to  dig  on  purpose  in  those  places  where  there  was 
any  appearance  of  their  lying  hid,  and  having  met  with  some  of  them, 
that  he  found  that  they  were  enveloped  as  it  were  in  the  leaves  of 
trees,  which  without  doubt  served  them  for  nourishment  and  for  a 
nest  during  this  retreat ;  but  they  were  so  languid  and  so  incapable 
of  supporting  the  fresh  air,  that  they  seemed  half  dead,  though  in 
other  respects  they  were  fat  and  very  delicate  food.  The  inhabitants 
of  the  Isle3  call  them  at  this  period  Purse-Crabs,  and  esteem  them 
much.  He  saw  quite  close  to  them  their  old  covering,  that  is  to  say, 
their  shell,  which  appeared  as  entire  as  if  the  animal  had  been  still 
within.  What  is  wonderful  is,  that  though  he  employed  very  good 
eyes,  he  could  scarcely  observe  the  opening  or  slit  whence  the  body  of 
the  animal  had  come  forth  and  had  disengaged  itself  from  this  prison. 
Nevertheless,  after  having  taken  great  care  he  remarked  in  the  empty 
shells  a  small  separation  near  the  tail,  by  which  the  crabs  had  extricated 
themselves." 

Then  follows  the  most  approved  way  of  dressing  these  Land-Crabs 
for  the  table,  a  mode  which  is  still  in  practice  with  little  variation  in 
the  West  Indies  at  the  present  day. 

In  a  manuscript  entitled  '  Memoires  en  Forme,  de  Dictionnaire 
contenant  l'Histoire  Naturelle  notamment  de  Cacao,  l'lndigo,  le  Sucre, 

et  le  Tabac,  Par  M.  ,  Inspecteur  pour  la  Compagnie  de  Chan- 

dernagor,'  there  is  a  very  full  account  of  the  Land-Crabs  (Tourlouroux) 
of  the  Antilles,  and  the  writer  of  the  manuscript,  speaking  of  their 
condition  after  they  have  thrown  off  then-  old  crusts,  says,  "  If  they 
take  the  crabs  then,  they  find  them  covered  only  with  a  slight  red 
skin,  tender  and  delicate  as  moistened  parchment ;  the  crabs  are  then 
much  more  delicious  than  they  are  at  any  other  season ;  they  call  them 
at  that  period  Purse-Crabs  "  (torn.  ii.  p.  526).  The  manuscript  is 
without  date,  but  was  written  after  the  publication  of  Labat's  works, 
which  the  writer  quotes. 

Birgus  Latro,  which  grows  to  a  large  size,  is  said  to  be  excellent 
food  when  properly  prepared.  It  was  a  favourite  diet  with  the  uatives 
of  Lord  Hood's  Island,  but  Mr,  Cuming  did  not  taste  it. 


461 


BIROSTRITES. 


BISON. 


193 


There  are  specimens  in  the  British  Museum,  There  is  only  one 
species  of  this  genus. 


Puvse-Crab  (Birgits  Latro.) 

BIROSTRI'TES,  a  genus  of  Fossil  MoUusca  named  by  Lamarck. 
He  has  placed  it  under  his  family  Radiates,  a  family  which,  as  Mr.  G. 
Sowerby  observes,  might  be  struck  out ;  for  there  can  be  hardly  any 
doubt  that  Lamarck  has  misconceived  or  misplaced  the  genera  of 
which  it  is  composed.  G.  Sowerby,  from  an  examination  of  the  cast 
of  the  inside  of  the  shelh  expresses  his  convictiou  that  Birostrites 
ought  to  be  placed  next  to  Diceras,  or  at  least  in  the  same  family  with 
Cliama  and  Diceras,  inasmuch  as  it  accords  very  nearly  with  those 
shells  in  its  internal  characters.  Rang  has  placed  the  genera  Batolites, 
Raphanistes,  and  Amplexus,  near  to  this  genus. 

The  following  is  Lamarck's  description  of  this  singular  fossil : — Shell 
composed  of  two  pieces  or  valves,  which  do  not  unite  by  the  edges  of 
their  base,  one  enveloping  the  other,  and  the  dorsal  disc  of  each  being 
elevated  into  a  nearly  straight  cone  slightly  arched  within.  These 
horn-shaped  valves  are  unequal,  and  diverge  obliquely  under  the  form 
of  a  very  open  V.  It  seems  as  if  one  valve  came  out  of  the  base  of 
the  other,  and  it  is  always  the  shortest  that  is  enveloped.  Birostrites 
in<equilobus  is  the  only  species  which  Lamarck  records. 

BIRTHWORTS.  [Aristolochiaceje.] 

BISH.  [Bikh.] 

BISMORE,  a  name  given  in  the  Orkneys  to  the  15-spined  Stickle- 
back. [Gastebosteds.] 

BISMUTH,  a  metal  that  was  unknown  to  the  ancients.  It  was 
referred  to  by  Agricola  in  his  work  on  mining  in  1529,  and  was  subse- 
quently described  by  Stabl  and  Dufay. 

The  minerals  in  which  this  metal  constitutes  the  principal  ingredient 
are  comparatively  few  in  number  ;  and  of  these  only  two  species  are  of 
any  importance  in  a  commercial  point  of  view,  namely,  the  native 
bismuth,  and  its  sulphurets.  The  general  characters  of  these 
minerals  are  the  following.  Before  the  blow-pipe  they  are  readily 
fused  and  reduced  to  a  metallic  state,  the  regulus  itself  gradually 
subliming  if  the  flame  be  continued,  leaving  on  the  charcoal  an 
orange-yellow  areola,  which  however  may  readily  be  made  to  disappear 
in  the  deoxidising  flame.  When  the  metallic  regulus  is  fused  in  an 
open  glass  tube,  a  yellowish-white  sublimate  is  obtained,  and  the 
regulus  itself  becomes  covered  by  the  fused  oxide,  which  while  hot  is 
of  a  dark  brown  colour  but  assumes  a  yellow  tint  on  cooling.  These 
minerals  are  all  of  them  soluble  in  strong  nitric  acid,  the  solution 
yielding  a  white  precipitate  on  being  dropped  into  water.  They  are 
known  and  described  by  mineralogists  under  the  following  names  : — 
Native  or  Octahedral  Bismuth,  Bismuth-Ochre,  Prismatic  Bismuth- 
Glance,  Needle-Ore  or  Acicular  Bismuth-Glance,  called  by  Phillips 
Plumbo-Cupriferous  Sulphuret  of  Bismuth,  Tellwbismuth,  formerly 
known  by  the  name  of  Molybdan  Silver. 

Native  or  Octahedral  Bismuth  is  sometimes  found  crystallised  :  the 
observed  forms  are  the  octahedron,  the  tetrahedron,  and  combinations 
nf  the  latter  with  the  dodecahedron,  which  produce  the  shape  seen 
in  the  accompanying  figure. 

The  faces  marked  o  belong  to  the  tetrahedron  and  those  marked 
with  d  to  the  rhombic  dodecahedron.  The  edge  between  the  faces  o 
is  therefore  70°  32',  between  the  faces  d  120°,  and  in  the  edges  of  com- 
bination between  o  and  d  144°  44'.    These  crystals  are  generally  very 

NAT.  HIST,  DIV.  VOL.  I. 


imperfect,  and  the  faces  rough  and  uneven  ;  they  possess  a  perfect 
cleavage  parallel  to  the  faces  of  the  octahedron.  The  hardness  varies 
from  2  to  2'5,  the  specific  gravity  from  9'6  to 
9'8.  The  crystals  are  opaque,  possess  the 
metallic  lustre,  and  the  fresh  fracture  presents 
a  reddish  silver  white ;  but  the  surface  is 
usually  tarnished,  owing  to  partial  oxidation, 
and  presents  a  variegated  appearance  of  gray, 
red,  and  blue  colours.  They  may  be  considered 
as  presenting  us  with  the  metal  Bismuth  in 
a  pure  state,  the  only  foreign  matter  being 
traces  of  arsenic.  The  occurrence  of  crystals  is 
somewhat  rare,  this  mineral  being  usually  found  in  feathery  and 
arborescent  forms,  and  also  in  dentiform  concretions  in  veins,  traversing 
gneiss,  mica,  and  clay-slates,  where  it  is  usually  accompanied  by  ores 
of  silver,  cobalt,  nickel,  and  iron.  Tt  is  found  at  St.  Colomb  and 
Botallack  mines  in  Cornwall,  and  at  Custle-Carrock  in  Cumberland,  but 
in  much  greater  abundance  in  the  mines  of  Saxony  and  Bohemia,  at 
Johann-Georgenstadt,  Annaberg,  Altenberg,  Schneeberg,  and  at 
Joachimsthal,  from  whence  the  greater  portion  of  the  Bismuth  of 
commerce  is  obtained.  It  is  also  found  at  Beiber  in  Haiuau,  at 
Lbling  in  Carinthia,  and  in  the  Sophia  mine  at  Wittichen  in 
Fiirstenberg. 

The  Bismuth-Ochre  ia  a  rare  mineral,  which  occurs  massive  and 
disseminated.    It  is  of  a  straw-yellow,  passing  sometimes  into  a  light 
yellowish  gray.    Its  specific  gravity  is  4'36,  and  its  chemical 
constitution — 

Bismuth  89-87 
Oxygen    .       .       .       .       .       .    .  10-13 

It  usually  contains  small  quantities  of  arsenic  and  oxide  of  iron  a3 
impurities.  Its  known  localities  are  St.  Agnes,  Cornwall ;  Schneeberg 
and  Johann-Georgenstadt,  in  Saxony  ;  and  Joachimsthal,  in  Bohemia. 

Bismuth-Glance,  Bismutite,  a  Carbonate  of  Bismuth,  occurs  in  four- 
sided  prisms  of  unknown  dimensions,  but  it  is  stated  by  Phillips  to 
have  angles  about  91°  and  89°.  It  is  further  characterised  by  its 
metallic  lustre,  and  lead-gray  approaching  steel-gray  colour,  and  from 
its  possessing  a  perfect  cleavage  in  the  direction  of  the  short  diagonal, 
and  one  less  perfect  in  the  direction  of  the  base.  According  to  Mohs 
the  hardness  is  between  2  and  2'5,  and  the  specific  gravity  6'549.  It 
also  occurs  massive  of  a  granular  composition,  or  columnar,  the 
individuals  being  long  and  straight,  and  aggregated  in  various 
directions.  According  to  the  analysis  of  H.  Rose  of  a  specimen  from 
Reddarhyttan,  it  is  thus  composed  : — 

Sulphur  .  .  .  18-49  .  .  .  18-72 
Bismuth  ....    81-51    .    .      .    .    80  98 

Before  the  blow-pipe  sulphur  is  first  driven  off,  which  is  followed 
by  a  sublimate  having  the  odour  of  tellurium,  and  afterwards 
the  characters  are  the  same  as  those  of  the  other  minerals  of 
Bismuth. 

Bismuth-Blende  is  a  Silicate  of  Bismuth. 

Other  minerals  in  which  Bismuth  occurs  are  Needle-Ore  and  Tellw- 
bismuth. Needle-Ore  is  also  called  Acicular  Bismuth.  It  is  a 
sulphuret  of  bismuth,  lead,  and  copper,  containing  a  trace  of  gold. 
It  comes  from  Siberia.  Tellurbismuth,  or  Tetradymite,  is  composed  of 
tellurium  and  bismuth.  It  has  a  foliated  structure,  and  a  pale  steel- 
gray  colour.     It  comes  from  Schemnitz,  and  also  from  Brazil. 

(Dana,  Mineralogy.) 

BISON,  the  name  of  a  genus  of  Ruminant  Animals  belonging  to 
the  family  Bovidos.  The  genus  Bison  comprehends  two  living  species, 
one  of  them  European,  now  become  very  scarce  and  verging  towards 
extinction  ;  the  other  American,  and,  notwithstanding  the  advances 
of  man,  still  multitudinous. 

European,  Bison. 

As  much  difference  of  opinion  has  prevailed  with  regard  to  the 
historical  records  and  true  characters  of  the  first  or  European  species 
of  Bison,  we  shall  quote  a  few  of  the  synonyms  of  this  animal  as 
given  in  the  Catalogue  of  the  Specimens  of  Mammalia,  in  the  British 
Museum,  by  Dr.  J.  E.  Gray. 

The  Bison  Aurochs,  or  European  Bison,  is  the  Bos  Bison  of 
Linnaeus ;  Bison  Bonassus,  Dr.  J.  E.  Gray ;  Bos  Urus,  Boddaert ;  Bos 
Bison  Aurochs,  Lesson ;  Bos  Taurus  Urus,  Gmelin ;  Bos  Bonassus, 
Brisson ;  Bison  Europceus,  Owen  ;  Bos  Bison  seu  Bonassus,  Wagner ; 
Bison  jubatus,  Pliny ;  Bison,  Gesner,  Aldrovandus,  and  Gilibert ; 
Urus,  Caesar;  Aurochs,  Cuvier,  Buffon,  and  Desmoulins ;  Bonasus, 
Pliny,  Gesner,  Klein,  Buffon,  and  Ray.  It  is  also  the  Urochs, 
Auer-Ochse  or  Auer-Ochs,  Wald-Ochse,  Wilder  Ochs,  Berg-Ochs, 
Buckel-Ochs,  Afrikanischer  Wilder  Ochs,  Preussische  und  Lithanische 
Auer-Ochs,  Zurb,  and  Manistier,  of  various  German  writers.  To  these 
various  synonyms  we  may  now  add  that  of  Bison  priscus  of  Owen, 
as  there  is  no  doubt  that  the  bones  of  the  Great  Fossil  Aurochs 
belong  to  the  same  species  as  those  now  living  in  the  forests  of 
Lithuania. 

The  difficulty  of  identifying  this  animal  has  arisen  from  the  fact, 
that  besides  the  Bison  there  existed  at  one  time  in  Europe  and  in 
Great  Britain  a  wild  ox  (Bosprimirjenius),  whose  remains  are  numerous, 
but  which  has  undoubtedly  become  quite  extinct.  Pennant,  in  his 
'  British  Zoology,'  after  stating  his  belief  that  the  ancient  wild  cattle 
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of  our  island  were  the  Bisontes  jubati  of  Pliny,  thus  continues  : — 
"  The  Urus  of  the  Hercynian  forest,  described  by  Caesar,  book  vi., 
was  of  this  kind,  the  same  which  is  called  by  the  modem  Germans 
Aurochs,  that  is,  Bos  sylvestris."  Now  let  us  look  at  Caesar's  description. 
"  These  Uri  arc  little  inferior  to  elephants  in  size,  but  are  bulls  in 
their  nature,  colour,  and  figure.  Great  is  their  strength  and  great 
their  swiftness,  nor  do  they  spare  man  or  beast  when  they  have 
caught  sight  of  them.  These,  when  trapped  in  pitfalls,  the  hunters 
diligently  kill.  The  youths  exercising  themselves  by  this  sort  of 
hunting  are  hardened  by  the  toil ;  and  those  among  them  who  have 
killed  most,  bringing  with  them  the  horns  as  testimonials,  acquire 
great  praise.  But  these  Uri  cannot  be  habituated  to  man  or  made 
tractable,  not  even  when  young.  The  great  size  of  the  horns,  as  well 
as  the  form  and  quality  of  them,  differs  much  from  the  horns  of  our 
oxen.  These,  when  carefully  selected,  they  ring  round  the  edge  with 
silver  and  use  them  for  drinking-cups  at  their  ample  feasts."  Though 
there  are  parts  of  this  description  applicable  to  the  European  Bison, 
there  is  one  striking"  character  which  forbids  us  to  conclude  that 
Caesar's  Urus  was  identical  with  it.  A  glance  at  the  European  Bison 
will  convince  us  that  it  never  could  have  afforded  the  horns  whose 
amplitude  Caesar  celebrates.  In  the  '  Archaeologia,'  vol.  iii.  p.  15,  it 
is  stated  that  the  Borstal  horn  is  supposed  to  have  belonged  to  the 
Bison  or  Buffalo.  That  it  might  have  belonged  to  a  Buffalo  is  not 
impossible,  but  that  it  did  not  belong  to  a  Bison  is  sufficiently  clear 
from  the  following  description  :  "  It  is  2  feet  4  inches  long  on  the 
convex  bend,  and  23  inches  on  the  concave.  The  inside  at  the  large 
end  is  3  inches  diameter,  being  perforated  there  so  as  to  leave  the 
thickness  only  of  half  an  inch  for  about  3  inches  deep  ;  but  farther  in 
it  is  thicker,  being  not  so  much  or  so  neatly  perforated."  This  horn 
was  no  doubt  supplied  by  the  Great  Fossil  Ox,  the  Bos  primigenius. 
Horns  were  anciently  used  amongst  us  in  the  conveyance  of 
inheritances ;  of  which,  we  have  examples  in  the  Borstal  horn,  and 
the  Pusey  horn.  These  probably  belonged  to  the  Great  Fossil  Ox. 
That  the  common  Ox  could  not  be  descended  from  the  Bison  as  has 
been  conjectured  by  some,  is  proved  by  the  fact  that  the  Aurochs  or 
European  Bison  has  14  pairs  of  ribs,  while  the  Ox  has  but  13,  and 
that  the  legs  of  the  Aurochs  are  more  slender  and  longer  than  those 
of  the  Ox  and  true  Buffalo.  The  European  Bison,  moreover,  has  but 
five  lumbar  vertebrae,  while  the  other  oxen,  with  the  exception  of 
the  American  Bison,  which  has  only  four  according  to  Cuvier,  possess 
six.  [Bovidve.] 

"  The  front  of  the  common  Ox,"  says  Cuvier,  "  is  flattened,  and 
even  in  a  small  degree  concave ;  that  of  the  Aurochs  is  rounded  into 
convexity  (bombd),  though  rather  less  than  that  of  the  Buffalo.    It  is 

square  in  the  Ox,  its  height 
being  nearly  equal  toitsbreadth, 
taking  for  its  base  an  imaginary 
line  between  the  orbits.  In  the 
Aurochs,  with  the  same  mode 
of  measurement,  it  is  much 
broader  than  it  is  high,  in  the 
proportion  of  three  to  one. 
The  horns  are  attached  in  the 
Ox  to  the  extremities  of  the 
most  elevated  salient  line  of 
the  head,  that,  namely,  which 
separates  the  occiput  from  the 
front ;  in  the  Aurochs  this  line 
is  two  inches  farther  back  than 
the  root  of  the  horns.  The 
plane  of  the  occiput  makes  a 
sharp  angle  with  the  front  in 
the  Ox  ;  this  angle  is  obtuse  in 
the  Aurochs ;  and  lastly,  this 
quadrangular  plane  of  the 
occiput,  as  it  is  in  the  Ox, 
represents  a  half  circle  ill  the 
Aurochs." 

The  figures  here  given  were 
taken  from  the  skull  of  the 
European  Bison  or  Aurochs  in 
the  museum  at  Paris.  This 
must  have  been  a  young  animal, 
as  will  be  seen  from  comparing 
the  representation  of  its  skull 
with  that  of  the  following  speci- 
men. 

There  is  now  no  doubt 
that  the  Bison  jubatus  of  Pliny 
(book  viii.  c.  15,  and  xxviii.  c. 
10),  which  he  seems  to  dis- 
tinguish from  the  Urus,  was 
the  European  Bison  or  Aurochs ; 
and  though  in  the  1 5th  chapter 
of  the  8th  book  he  mentions  the 
tradition  of  a  wild  beast  in  Paconia  called  a  Bonasus,  after  he  has 
dismissed  his  Bisontes  jubati,  and  with  every  appearance  of  a  conclu- 
sion on  bis  part  that  the  Bonasus  and  Bison  were  not  identical 


Profile  of  the  same. 


his  own  description,  when  compared  with  that  of  Aristotle,  will 
leave  little  doubt  that  the  Bison  jubatus  and  Bonasus  of  Pliny  and 
others,  the  Bo'cotrcros  or  BdVatros  of  Aristotle  (for  the  word  is  written 
both  ways),  and  the  Blow  of  Oppian,  were  no  other  than  the  European 
Bison. 


Sknll  of  old  European  Bison,  front  view. 


Profile  of  the  same. 


il'  fi&s 


European  IHson  [Bison  Europwus). 

Cuvier,  in  his  '  Ossemens  Fossiles,'  states  it  to  be  his  opinion  that 
this  animal,  the  largest  or  at  least  the  most  massive  of  all  existing 
quadrupeds  after  the  rhinoceros,  is  a  distinct  species  which  man  has 
never  subdued.    Following  out  this  subject  with  his  usual  industry 
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and  ability,  that  great  naturalist  goes  on  to  state  that  if  Europe 
possessed  a  Urus,  a  Thur  of  the  Poles,  different  from  the  Bison  or  the 
Aurochs  of  the  Germans,  it  is  only  in  its  remains  that  this  species 
can  be  traced.  Such  remains  are  found  in  the  skulls  of  a  species  of 
Ox  different  from  the  Aurochs,  in  the  superficial  beds  of  certain  dis- 
tricts. This  Cuvier  was  of  opinion  must  have  been  the  true  Urus  of 
the  ancients,  the  original  of  our  domestic  Ox,  the  stock  perhaps  whence 
our  wild  cattle  descended.  Professor  Owen,  in  his  '  British  Fossil 
Mammals,'  has  fully  established  the  distinction  between  the  Aurochs 
and  the  Great  Fossil  Ox,  the  Urus  of  the  ancients,  but  he  has  shown 
that  it  is  impossible  that  any  of  our  forms  of  oxen  or  wild  cattle 
should  have  been  descended  from  this  species  which  is  now  extinct. 
[Bovid^;.]  The  head  given  below  is  figured  by  Cuvier  as  of  doubtful 
character,  but  if  compared  with  the  skull  of  the  Aurochs  there  can  be 
little  doubt  of  its  identity. 


Skull  of  Bupposed  Fossil  Auroch.-,  front  •wen-.  Profile  of  the  same. 


The  remains  of  the  Aurochs  have  been  found  abundantly  on  the 
continent  of  Europe,  and  been  described  by  Faujas,  Cuvier,  and 
H.  von  Meyer.  Some  of  these  carry  the  antiquity  of  this  animal  as 
far  back  as  the  period  of  the  extinct  pachyderms  of  the  newer  Pliocene 
deposits.  On  comparing  these  with  recent  specimens  of  the  Aurochs 
from  the  Lithuanian  forests,  they  are  found  to  be  generally  of  larger 
size,  to  have  longer  and  somewhat  less  bent  horns,  but  they  present 
no  satisfactory  specific  distinction. 

That  the  Aurochs  existed  formerly  in  Great  Britain  is  attested 
from  the  discovery  of  remains  of  the  cranium  and  horn-cores  from 
various  newer  Tertiary  Fresh-Water  deposits,  especially  in  the  counties 
of  Kent  and  Essex  along  the  borders  of  the  Thames.  In  the  hall  of 
the  Geological  Society  of  London  is  a  cranium  with  horn-cores, 
obtained  by  Mr.  Warburton  from  the  Fresh-Water  Tertiary  deposits 
of  Walton  in  Essex.  A  broken  skull  was  also  discovered  by  Mr.  H. 
E.  Strickland,  in  the  Fresh- Water  Drift  at  Cropthorne,  Worcestershire. 
Professor  Phillips,  in  his  '  Geology  of  Yorkshire,'  records  the 
discovery  of  the  skull  with  the  cores  of  the  horns  and  the  teeth  at 
Beilbecks,  in  Yorkshire.  It  was  accompanied  with  the  remains  of 
fresh-water  Mollusca  and  of  the  Mammoth,  Rhinoceros,  a  species  of 
Felis,  a  large  Horse,  a  large  Deer,  Wolf,  &c.  It  is  to  be  regretted 
that  the  entire  skeleton  of  the  same  individual  has  not  hitherto  been 
discovered,  in  order  that  a  comparison  of  the  number  of  ribs  between 
this  elder  Bison,  and  the  European  and  American  Bisons  of  the  present 
day  might  be  made. 

The  European  Bison,  as  found  at  the  present  day,  has  a  very  broad 
head  and  arched  forehead.  The  eyes  are  large  and  dark  ;  the  hair  on 
the  forehead  is  long  and  wavy,  and  under  the  chin  and  breast  it  forms 
a  kind  of  beard.  In  the  winter  the  whole  of  the  neck,  hump,  and 
shoulders  are  covered  with  a  long  dusky-brown  hair,  intermingled 
with  a  soft  fur.  The  long  hair  is  cast  in  the  summer  and  renewed  in 
the  winter.  The  tail  is  of  moderate  length,  covered  with  hair,  and  is 
terminated  in  a  large  tuft.  The  females  are  not  so  large  as  the  males, 
and  have  not  so  much  hair  on  their  bodies. 

The  districts  in  which  this  animal  is  now  found  living  are  compara- 
tively limited,  as  it  appears  to  be  confined  to  the  forests  of  Lithuania, 
Moldavia,  AVallachia,  and  some  parts  of  the  Caucasus.  These  animals 
have  never  been  domesticated,  but  herds  of  them  are  protected  in 
certain  localities  in  the  forest  of  Bialowieza  in  Lithuania,  under  the 
direction  of  the  Emperor  of  Russia.  There  are  twelve  herds  thus 
kept,  each  herd  being  under  the  superintendence  of  one  herdsman. 
The  estimated  number  of  all  the  herds  is  800.  They  feed  on  grass 
and  brushwood,  and  the  bark  of  young  trees,  especially  the  willow, 
poplar,  ash,  and  birch.  They  do  not  attain  their  full  stature  till  their 
sixth  year.  They  are  very  shy,  and  can  only  be  approached  from  the 
leeward,  as  their  smell  is  exceedingly  acute.  When  accidentally 
fallen  in  with  they  become  furious,  and  passionately  assail  the  intruder. 
When  taken  young  they  become  accustomed  to  their  keeper,  but  the 
approach  of  other  persons  excites  their  anger.  Two  young  specimens 
were  presented  to  the  Zoological  Society  of  London  by  the  Emperor 
of  Russia.    Although  it  had  been  stated  that  the  Aurochs  had  a 


natural  enmity  to  domestic  cattle,  and  that  the  young  obstinately 
refused  to  be  suckled  by  the  domestic  cow,  the  calves  sent  by  the 
Emperor  were  suckled  by. a  cow  in  the  Regent's  Park  Gardens,  ant5 
became  very  speedily  attached  to  their  foster-mother.  These  creatures 
unfortunately  died  a  few  months  after  they  had  been  brought  to  this 
country.  A  very  fine  specimen  was  presented  to  the  British  Museum 
by  the  Emperor  of  Russia,  which  is  now  to  be  seen  stuffed  in  the  col- 
lection.   The  dimensions  of  this  animal  are  as  follows  : — 

Ft.  In. 

Length  from  the  nose  to  the  insertion  of  the  tail  .    9  10 
Height  at  the  withers       .       .       .       .  ..56 

Height  at  the  rump      .       .       .       .       .       .4  11 

Length  of  head        .  .       .       .  .18 

Length  of  tail       .   3  0 

American  Bison. 

We  have  seen  that  the  European  Bison  has  fourteen  pairs  of  ribs, 
while  the  common  Ox  has  but  thirteen.  The  specific  difference  of  the 
American  Bison  is  marked  by  its  having  fifteen  ribs  on  each  side. 
Thus,  in  the  Bisons,  the  supplementary  ribs  spring  from  the  anterior 
lumbar  vertebra;,  or  rather  from  vertebrae  which  are  lumbar  as  far  as 
regards  their  situation,  but  dorsal  when  considered  in  relation  to  their 
functions.  The  contour  of  the  skull  has  much  in  common  with  that 
of  the  European  species,  but  its  development,  and  indeed  that  of  the 
whole  frame,  is  much  inferior  in  the  female.  Beneath  is  represented 
the  skull  of  a  young  female  American  Bison, — 


Skull  of  young  female  American  Profile  of  the 

Bison,  front  view.  same. 


and  we  shall  at  once  see  how  tame  and  weak  its  chiselling  is  when 
compared  with  that  of  the  old  male. 


Skull  of  old  male  American  Bison,  front  view.  Profile  of  the  same. 


The  American  Bison  has  many  points  of  similarity  with  the  Aurochs. 
In  both  we  have  the  huge  head  and  the  lengthened  spinal  processes 
of  the  dorsal  vertebras  for  the  attachment  of  the  brawny  muscles  that 
support  and  wield  it.  In  both  we  have  the  conical  hump  between 
the  shoulders  in  consequence,  and  the  shaggy  mane  in  all  seasons ; 
and  each  presents  a  model  of  brute  force,  formed  to  push  and  throw 
down. 

This  is  the  Taunts  Mexicanus  of  Hernandez,  who  gives  a  woodcut 
of  the  beast,  but  not  a  good  one ;  the  Taureau  Sauvage  of  Hennepm, 
who  also  gives  a  figure  of  it,  not  better  than  that  of  Hernandez,  and 
probably  a  copy  from  it ;  the  Buffalo  of  Lawson,  Catesby,  &c,  of  the 
Hudson's  Bay  traders,  and  of  the  Anglo-Americans  generally  ;  the 
Bison  of  Ray  and  Pennant ;  Bos  Americanus  of  Gmelin  ;  American 
Wild  Ox  or  Bison  of  Warden ;  Peecheek  of  the  Algonquin  Indians ; 
Moostoosh  of  the  Crees ;  and  Adgiddah  of  the  Chippewayans,  according 
to  Sir  John  Richardson. 

Pennant  says,  "  In  America  these  animals  are  found  in  the  countnei 
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600  miles  west  of  Hudson's  Bay  ;  this  is  their  most  northern  residence. 
From  thence  they  are  met  with  in  great  droves  as  low  as  Cibole 
(on  the  authority  of  Purchas)  in  lat.  33°,  a  little  north  of  California, 
and  also  in  the  province  of  Mivera  in  New  Mexico.    The  species 


American  Bison  [Bison  Americanus),  Females.    A  Bull  in  the  distance. 


American  Bison  [Bison  Americanus),  a  Bull. 


instantly  ceases  south  of  those  countries.  They  inhabit  Canada  to  the 
west  of  the  lakes  ;  and  in  greater  abundance  in  the  rich  savannahs 
which  border  the  river  Mississippi  and  the  great  rivers  which  fall  into 
it  from  the  west,  in  Upper  Louisiana,  There  they  are  seen  in 
herds  innumerable,  promiscuously  with  multitudes  of  stags  and  deer 
during  morning  and  evening,  retiring  in  the  sultry  heats  into  the 
shade  of  tall  reeds  which  border  the  rivers  of  America." 

Joseph  Sabine,  in  the  Appendix  to  '  Franklin's  Narrative,'  says  that 
they  are  abundant  in  all  jiarts  of  North  America,  wherever  the  pro- 
gress of  cultivation  has  not  interfered  with  their  range,  and  that  they 
are  extremely  numerous  on  the  plains  of  the  Saskatchewan  River. 
They  are  also  found,  he  observes,  though  less  plentifully,  in  the  woods 
as  far  north  as  Great  Slave  Lake.  The  most  northern  situation  in 
which  they  were  observed  by  Sir  John  Franklin's  party  was  Slave 
Point,  on  the  north  side  of  the  lake.  In  the  same  work  it  is  stated 
that  the  natives  say  that  the  Wood  Buffaloes,  as  they  are  called,  are 
larger  than  those  of  the  plains,  but  the  difference  is  not  material. 

Sir  John  Richardson,  in  his  '  Fauna  Boreali- Americana,'  gives  the 
following  compendious  history  of  the  geographical  range  of  the 
American  Bison  : — "At  the  period  when  Europeans  began  to  form 
settlements  in  North  America,  this  animal  was  occasionally  met  with 
on  the  Atlantic  coast ;  but  even  then  it  appears  to  have  been  rare  to 
the  eastward  of  the  Appalachian  Mountains,  for  Lawson  has  thought 
it  to  be  a  fact  worth  recording,  that  two  were  killed  in  one  season  on 
Cape  Fear  River.  As  early  as  the  first  discovery  of  Canada,  it  was 
unknown  in  that  country,  and  no  mention  of  it  whatever  occurs  in 
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the  '  Voyages  du  Sieur  de  Champlaiu  Xaintongeois,'  nor  in  the  '  Nova 
Francia'  of  De  Monts,  who  obtained  the  first  monopoly  of  the  fur- 
trade.  Theodat,  whose  'History  of  Canada '.was  published  in  1636, 
merely  says  that  he  was  informed  that  bulls  existed  in  the  remote 
Western  countries.  Warden  mentions  that  at  no  very  distant  date 
herds  of  them  existed  in  the  western  parts  of  Pennsylvania,  and  that 
as  late  as  the  year  1766  they  were  pretty  numerous  in  Kentucky ;  but 
they  have  gradually  retired  before  the  white  population,  and  are  now, 
he  says,  rarely  seen  to  the  south  of  the  Ohio,  on  the  east  side  of  the 
Mississippi.  They  still  exist,  however,  in  vast  numbers  in  Louisiana, 
roaming  in  countless  herds  over  the  prairies  that  are  watered  by  the 
Arkansas,  Platte,  Missouri,  and  upper  branches  of  the  Saskatchewan 
and  Peace  rivers.  Great  Slave  Lake,  in  lat.  60°,  was  at  one  time  the 
northern  boundary  of  their  range  ;  but  of  late  years,  according  to  the 
testimony  of  the  natives,  they  have  taken  possession  of  the  fiat  lime 
stone  district  of  Slave  Point,  on  the  north  side  of  that  lake,  and  have 
wandered  to  the  vicinity  of  Great  Marten  Lake,  in  lat.  63°  or  64°.  As 
far  as  I  have  been  able  to  ascertain,  the  limestone  and  sandstone 
formations  lying  between  the  great  Rocky  Mountain  ridge  and  the 
lower  eastern  chain  of  primitive  rocks,  are  the  only  districts  in  the 
fur  countries  that  are  frequented  by  the  bison.  In  these  comparatively 
level  tracts  there  is  much  prairie  land,  on  which  they  find  good  grass 
in  the  summer,  and  also  many  marshes  overgrown  with  bulrushes  and 
carices,*  which  supply  them  with  winter  food.  Salt-springs  and  lakes 
also  abound  on  the  confines  of  the  limestone,  and  there  are  several 
well-known  salt-licks  where  bisons  are  sure  to  be  found  at  all  seasons 
of  the  year.  They  do  not  frequent  any  of  the  districts  formed  of 
primitive  rocks,  and  the  limits  of  their  range  to  the  eastward,  within 
the  Hudson's  Bay  Company's  territories,  may  be  nearly  correctly  marked 
on  the  map  by  a  line  commencing  in  long.  97°  on  the  Red  River,  which 
flows  into  the  south  end  of  Lake  Winnipeg,  crossing  the  Saskatchewan 
to  the  westward  of  Basquiau  Hill,  and  running  from  thence  by  the 
Athapescow  to  the  east  end  of  Great  Slave  Lake.  Their  migrations  to 
the  westward  were  formerly  limited  by  the  Rocky  Mountain  range, 
and  they  are  still  unknown  in  New  Caledonia  and  on  the  shores  of  the 
Pacific  to  the  north  of  the  Columbia  River,  but  of  late  years  they  have 
found  out  a  passage  across  the  mountains,  near  the  sources  of  the 
Saskatchewan,  and  their  numbers  to  the  westward  are  said  to  be 
annually  increasing.  In  1806,  when  Lewis  and  Clarke  crossed  the 
mountains  at  the  head  of  the  Missouri,  bison-skins  were  an  important 
article  of  traffic  between  the  inhabitants  on  the  east  side  and  the 
natives  to  the  westward.  Farther  to  the  southward,  in  New  Mexico 
and  California,  the  bison  appears  to  be  numerous  on  both  sides  of  the 
Rocky  Mountain  chain." 

The  districts  of  America  which  these  animals  inhabit  are  described 
very  graphically  in  Washington  Irving' s  '  Tour  on  the  Prairies.' 

The  American  male  Bison,  when  at  its  full  size,  is  said  to  weigh 
2000  lbs.,  though  12  or  14  cwt.  is  considered  a  good  weight  in  the  fur 
countries.  Sir  John  Richardson  gives  8  \  feet  as  its  length,  exclusive 
of  the  tail,  which  is  20  inches,  and  upwards  of  6  feet  as  its  height  at 
the  fore  quarters.  The  head  is  very  large,  and  carried  low ;  the  eyes 
are  small,  black,  and  piercing  ■  the  horns  are  short,  small,  sharp,  set 
far  apart,  for  the  forehead  is  very  broad,  and  directed  outwards  and 
backwards,  so  as  to  be  nearly  erect,  with  a  slight  curve  towards  the 
outward-pointing  tips.  The  hump  is  not  a  mere  lump  of  fatty  secre- 
tion, like  that  of  the  zebu,  but  consists,  exclusive  of  a  deposit  of  fat 
which  varies  much  in  quantity,  of  the  strong  muscles  attached  to  the 
highly-developed  spinous  processes  of  the  last  cervical  and  first  dorsal 
vertebra?,  forming  fit  machinery  for  the  support  and  movement  of 
the  enormous  head.  The  chest  is  broad,  and  the  legs  are  strong ;  the 
hind  parts  are  narrow,  and  have  a  comparatively  weak  appearance. 
The  tail  is  clothed  with  short  fur-like  hair,  with  a  long,  straight, 
coarse,  blackish-brown  tuft  at  the  end.  In  winter  the  whole  body  is 
covered  with  long  shagged  hair,  which  in  summer  falls  off,  leaving 
the  blackish  wrinkled  skin  exposed,  except  on  the  forehead,  hump, 
fore  quarters,  under-jaw,  and  throat,  where  the  hair  is  very  long  and 
shaggy,  and  mixed  with  much  wool.  Catesby  observes  that  on  the 
forehead  of  a  bull  the  hair  is  a  foot  long,  thick,  and  frizzled,  and  of  a 
dusky  black  colour  ;  that  the  length  of  this  hah'  hanging  over  their 
eyes  impedes  their  flight,  and  is  frequently  the  cause  of  their 
destruction  ;  but  that  this  obstruction  of  sight  is  in  some  measure 
supplied  by  their  good  noses,  which  are  no  small  safeguard  to  them. 
A  bull,  says  he,  in  summer,  with  his  body  bare  and  his  head  muffled 
with  long  hair,  makes  a  very  formidable  appearance.  In  summer  the 
general  colour  of  the  hair  is  between  dark-umber  and  liver-brown,  and 
lustrous.  The  tips  of  the  hair  as  it  lengthens  in  winter  are  paler, 
and  before  it  is  shed  in  summer  much  of  it  becomes  of  a  pale  dull 
yellowish-brown.  In  the  female  the  head  is  smaller,  and  the  hair  on 
the  fore  parts  is  not  so  long  as  it  is  in  the  male. 

Congregating  in  vast  herds,  these  animals  are  said  to  cover  the 
wide-extended  savannahs  of  the  more  southern  districts  of  the  north 
for  miles  in  extent.  "  Such  was  the  multitude,"  say  Lewis  and  Clarke, 
speaking  of  an  assemblage  of  Bisons  as  they  crossed  the  water,  "  that 
although  the  river,  including  an  island  over  which  they  passed,  was  a 
mile  in  length,  the  herd  stretched  as  thick  as  they  could  swim  com- 
pletely from  one  side  to  the  other."  The  same  travellers,  speaking  of 
*  Carex  is  the  name  of  a  genus  of  Oyperacae,  a  family  of  plants  nearly  alhVf 
to  the  Grasses. 
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another  of  these  grand  spectacles,  say — "  If  it  be  not  impossible  to 
calculate  the  moving  multitude  which  darkened  the  whole  plains,  we 
are  convinced  that  20,000  would  be  no  exaggerated  number."  Catesby, 
after  stating  that  they  range  in  droves,  feeding  on  the  open  savannahs 
morning  and  evening,  says  that  in  the  sultry  time  of  the  day  they 
retire  to  shady  rivulets  and  streams  of  clear  water  gliding  through 
thickets  of  tall  canes.  Dr.  James  had  an  opportunity  of  observing 
them  on  such  occasions,  and  he  thus  describes  their  march  : — ■"  In  the 
middle  of  the  day  countless  thousands  of  them  were  seen  coming  in 
from  every  quarter  to  the  stagnant  pools ;"  and  in  another  place  he 
says  that  their  paths  are  as  frequent  and  almost  as  conspicuous  as 
the  roads  in  the  most  populous  parts  of  the  United  States. 

The  Bisons,  in  truth,  are  a  wandering  race,  the  motives  of  their 
restlessness  being  either  disturbance  by  hunters  or  change  of  pasture. 
After  the  fire  has  cleared  the  prairie  of  all  the  old  herbage,  the  deli- 
cately tender  grass  which  springs  up  in  the  room  of  the  old  wiry 
bents  that  fed  the  flame  offers  the  most  grateful  food  to  the  migratory 
Bisons:  such  spots  are  well  known  ti>  the  hunter  as  points  of 
attraction  to  these  animals.  In  the  winter,  when  the  snow  lies  deep 
over  the  vegetation,  they  scrape  it  away  with  their  feet  to  get  at  the 
grass. 

Fierce  and  terrible  are  the  fights  among  the  bulls  in  the  rutting 
season,  and  perilous  is  the  condition  of  the  man  who  then  approaches 
them.  For  the  greatest  part  of  the  year  the  bulls  and  cows  live  in 
separate  herds,  but  at  all  seasons,  according  to  Sir  J ohn  Richardson, 
one  or  two  old  bulls  generally  accompany  a  large  herd  of  cows. 

These  powerful  beasts  are  in  general  shy,  and  fly  from  the  face  of 
man  till  they  are  wounded ;  they  then  become  furious,  and  pursue 
their  enemy  with  the  most  vindictive  spirit,  as  we  shall  presently  seo ; 
but  we  must  first  say  a  word  or  two  on  some  of  the  different  modes 
of  hunting  them.  Du  Pratz  and  Charlevoix  give  several  particulars 
of  the  chase  of  these  animals  by  the  Indians.  If  the  rifle  be  used  the 
hunter  is  careful  to  go  against  the  wind,  for  the  sense  of  smelling  is 
so  exquisite  in  the  Bison  that  it  will  otherwise  get  scent  of  him,  and 
precipitately  retire.  If  he  gets  within  rifle-distance  he  is  careful  so  to 
take  his  aim  that  the  beast  may  drop  at  once,  and  not  be  irritated  by 
an  ineffectual  wound. 

But  the  great  hunting  is,  or  rather  was,  somewhat  after  the  manner 
of  the  Scottish  'tinchel.'  A  great  number  of  men  divide  a.nd  form  a 
vast  square.  Each  band  sets  fire  to  the  dry  grass  of  the  savannah 
where  the  herds  are  feeding.  When  the  affrighted  beasts  perceive  the 
tire  approaching  on  all  sides  they  retire  in  confusion  to  the  centre  of 
the  square,  where  the  bands  close  upon  them  and  kill  them,  as  they 
are  huddled  together  in  heaps,  without  hazard  :  1500  or  2000  beeves 
have  been  given  as  the  produce  of  such  an  expedition. 

Sir  John  Franklin,  in  his  accoimt  of  his  first  voyage,  gives  us  the 
following  information.  After  stating  that  the  Stone  Indians  are  so 
expert  with  the  bow  and  arrow  that  they  can  strike  a  very  small  object 
at  a  considerable  distance,  and  shoot  with  sufficient  force  to  pierce 
through  the  body  of  a  buffalo  when  near,  he  thus  describes  a  buffalo 
or  bison  pound  : — 

"  The  buffalo-pound  was  a  fenced  circular  space  of  about  100  yards 
in  diameter ;  the  entrance  was  banked  up  with  snow  to  a  sufficient 
height  to  prevent  the  retreat  of  the  animals  that  once  have  entered. 
For  about  a  mile  on  each  side  of  the  road  leading  to  the  pound,  stakes 
were  driven  into  the  ground  at  nearly  equal  distances  of  about  20 
yards  ;  these  were  intended  to  represent  men,  and  to  deter  the  animals 
from  attempting  to  break  out  on  either  side.  Within  50  or  60  yards 
from  the  pound  branches  of  trees  were  placed  between  these  stakes  to 
screen  the  Indians,  who  lie  down  behind  them  to  await  the  approach 
of  the  buffalo.  The  principal  dexterity  in  this  species  of  chase  is 
shown  by  the  horsemen,  who  have  to  manoeuvre  round  the  herd  in 
the  plains  so  as  to  urge  them  to  enter  the  roadway,  which  is  about  a 
quarter  of  a  mile  broad.  When  this  has  been  accomplished  they  raise 
loud  shouts,  and,  pressing  close  upon  the  animals,  so  terrify  them  that 
they  rush  heedlessly  forward  towards  the  snare.  When  they  have 
advanced  as  far  as  the  men  who  are  lying  in  ambush,  they  also  rise, 
and  increase  the  consternation  by  violent  shouting  and  firing  guns. 
The  affrighted  beasts  having  no  alternative  run  directly  to  the  pound, 
where  they  are  quickly  dispatched  either  with  an  arrow  or  gun. 
There  was  a  tree  in  the  centre  of  the  pound  on  which  the  Indians 
had  hung  strips  of  buffalo  flesh  and  pieces  of  cloth,  as  tributary  or 
grateful  offerings  to  the  Great  Master  of  life ;  and  we  were  told  that 
they  occasionally  place  a  man  in  the  tree  to  sing  to  the  presiding 
spirit  as  the  buffaloes  are  advancing,  who  must  keep  his  station  until 
the  whole  that  have  entered  are  killed." 

The  same  author  further  proceeds  as  follows  : — "  Other  modes  of 
killing  the  buffalo  are  practised  by  the  Indians  with  success ;  of  these, 
the  hunting  them  on  horseback  requires  most  dexterity.  An  expert 
hunter,  when  well  mounted,  dashes  at  the  herd,  and  chooses  an  indi- 
vidual which  he  endeavours  to  separate  from  the  rest.  If  he  succeeds 
he  contrives  to  keep  him  apart  by  the  proper  management  of  his 
horse,  though  going  at  full  speed.  Whenever  he  can  get  sufficiently 
near  for  a  ball  to  penetrate  the  beast's  hide  he  fires,  and  seldom  fails 
of  bringing  the  animal  down;  though  of  course  he  cannot  rest  the 
piece  against  the  shoulder  nor  take  a  deliberate  aim.  On  this  service 
the  hunter  is  often  exposed  to  considerable  danger  from  the  fall  of  his 
ixorse  in  the  numerous  holes  which  the  badgers  make  in  these  plains, 
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and  also  from  the  rage  of  the  buffalo,  which,  when  closely  pressed, 
often  turns  suddenly,  and,  rushing  furiously  on  the  horse,  frequently 
succeeds  in  wounding  it  or  dismounting  the  rider.  Whenever  the 
animal  show3  this  disposition,  which  the  experienced  hunter  will 
readily  perceive,  he  immediately  pulls  up  his  horse,  and  goes  off  in 
another  direction."  The  reader  will  find  some  animated  descriptions 
of  such  encounters  in  '  The  Tour  on  the  Prairies,'  before  alluded  to. 
A  great  deal  of  interesting  matter  on  the  habits  of  these  animals  will 
also  be  found  in  Catlin's  '  Letters  and  Notes  on  the  North  American 
Indians.' 

"  When  the  buffaloes  are  on  their  guard,"  as  Sir  John  Franklin 
observes,  "  horses  cannot  be  used  in  approaching  them ;  but  the 
hunter  dismounts  at  some  distance,  and  crawls  in  the  snow  towards 
the  herd,  pushing  his  gun  before  him.  If  the  buffaloes  happen  to 
look  towards  him,  he  stops,  and  keeps  quite  motionless,  until  their 
eyes  are  turned  in  another  direction ;  by  thi3  cautious  proceeding  a 
skilful  person  will  get  so  near  as  to  be  able  to  kill  two  or  three  out  of 
the  herd.  It  will  easily  be  imagined  this  service  cannot  be  very 
agreeable  when  the  thermometer  stands  30°  or  40°  below  zero,  as 
sometimes  happens  in  this  country." 

This  chase  of  the  bison  is  not  unattended  with  danger,  "  for,"  says 
Catesby,  "  when  wounded  they  are  very  furious,  which  cautions  the 
Indians  how  they  attack  them  in  open  savannahs,  where  no  trees  are 
to  screen  them  from  their  fury.  Their  hoofs,  more  than  their  horns, 
are  then-  offensive  weapons,  and  whatever  opposes  them  is  in  no  small 
danger  of  being  trampled  into  the  earth." 

Sir  John  Richardson,  in  his  '  Fauna  Boreali  Americana,'  observes 
that  "the  bisons  are  less  wary  when  they  are  assembled  together  in 
numbers,  and  that  they  will  then  often  blindly  follow  their  leaders, 
regardless  of,  or  trampling  down,  the  hunters  posted  in  their  way." 
He  further  states  that,  though  the  gait  of  these  animals  may  app.ur 
heavy  and  awkward,  they  will  have  no  great  difficulty  in  overtaking 
the  fleetest  runner,  and  gives  the  following  account  of  the  determined 
violence  with  which  a  wounded  Bison  assails  its  enemy  : — "  While  1 
resided  at  Carlton-House,"  writes  Sir  John  Richardson,  "an  accident 
of  this  kind  occurred.  Mr.  Finnan  M'Donald,  one  of  the  Hudson's 
Bay  Company's  clerks,  was  descending  the  Saskatchewan  in  a  boat, 
and  one  evening,  having  pitched  his  tent  for  the  night,  he  went  out 
in  the  dusk  to  look  for  game.  It  had  become  nearly  dark  when  he 
fired  at  a  bison  bull,  which  was  galloping  over  a  small  eminence,  and 
as  he  was  hastening  forward  to  see  if  his  shot  had  taken  effect,  the 
wounded  beast  made  a  rush  at  him.  He  had  the  presence  of  mind  to 
seize  the  animal  by  the  long  hair  on  its  forehead  as  it  struck  him  on 
the  side  with  its  horn,  and,  being  a  remarkably  tall  and  powerful  man, 
a  struggle  ensued,  which  continued  until  his  wrist  was  severely 
sprained,  and  his  arm  was  rendered  powerless ;  he  then  fell,  and  after 
receiving  two  or  three  blows  became  senseless.  Shortly  afterwards 
he  was  found  by  his  companions  lying  bathed  in  blood,  being  gored  in 
several  places,  and  the  bison  was  couched  beside  him,  apparently 
waiting  to  renew  the  attack  had  he  shown  any  signs  of  life.  Mr. 
M'Donald  recovered  from  the  immediate  effects  of  the  injuries  he 
received,  but  died  a  few  months  afterwards.  Many  other  instances 
might  be  mentioned  of  the  tenaciousness  with  which  this  animal 
pursues  its  revenge  ;  and  I  have  been  told  of  a  hunter  having  been 
detained  for  many  hours  in  a  tree  by  an  old  bull  which  had  taken  its 
post  below  to  watch  him.  When  it  contends  with  a  dog,  it  strikes 
violently  with  its  fore  feet,  and  in  that  way  proves  more  than  a  match 
for  an  English  bull-dog." 

The  same  writer  says  that  the  favourite  Indian  method  of  killing 
the  Bison  is  by  riding  up  to  the  fattest  of  the  herd  on  horseback,  and 
shooting  it  with  an  arrow ;  and  he  speaks  of  the  imposing  spectacle 
which  is  afforded  when  a  large  party  of  hunters  are  engaged  in  this 
way  on  an  extensive  plain,  and  of  the  skill  and  agility  displayed  by 
the  young  men  on  such  occasions.  The  horses,  it  appears,  seem  to 
enjoy  the  sport  as  much  as  their  riders,  and  are  very  active  in  eluding 
the  shock  of  the  animal  should  it  turn  on  its  pursuer.  It  should  be 
remembered,  on  such  occasions,  that  when  the  Bison  runs  it  leans 
very  much  first  to  one  side  for  a  short  time,  and  then  to  the  other, 
and  so  on  alternately.  This  account  is  confirmed  by  Catlin  in  the 
work  above  quoted. 

Sir  John  Richardson  also  confirms  Sir  John  Franklyn  in  the  assertion 
that  the  mo^t  generally  practised  plan  of  shooting  the  Bisons  is  by 
crawling  towards  them  from  the  leeward,  and  that  in  favourable  places 
great  numbers  are  taken  in  pounds. 

Though  the  risk  of  the  chase  be  considerable  the  reward  is  great ; 
for  there  are  few  animals  that  minister  more  largely  to  the  wants  and 
even  to  the  comforts  of  man  than  the  American  Bison.  The  horns 
are  converted  into  powder-flasks ;  the  -hide,  which,  according  to 
Catesby,  is  too  heavy  for  the  strongest  man  to  lift  from  the  ground, 
is  very  valuable,  and  is  used  for  a  variety  of  purposes.  Purchas 
relates  that  in  old  times  the  Indians  made  the  best  ot  targets  of  it ; 
and  Catesby  says  that  they  make  their  winter  moccassins  of  it  also, 
but  that,  being  too  heavy  for  clothing,  it  is  not  often  put  to  that  use. 
Sir  John  Richardson  informs  us  that  the  wooi  has  been  manufactured 
in  England  into  a  remarkably  fine  and  beautiful  cloth  ;  and  that  in 
the  colony  of  Osnaboyna,  on  the  Red  River,  a  warm  and  durable  coarse 
cloth  is  formed  of  it.  Catlin  says  that  "  there  are  by  a  fair  calculation 
more  than  300,000  Indians  who  are  now  subsisting  on  the  flesh  of  tha 
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buffaloes,  and  by  these  animals  supplied  with  all  the  luxuries  of  life 
■which  they  desire,  as  they  know  of  none  others." 

"  The  flesh  of  a  bison  in  good  condition,"  says  the  author  last 
quoted,  "  is  very  juicy  and  well-flavoured,  much  resembling  that  of 
well-fed  beef."  Others  describe  it  as  bearing  the  same  relation  to 
common  beef  that  venison  bears  to  mutton.  The  tongue,  when  well 
cured,  is  said  to  surpass  that  of  the  common  ox  as  a  relish.  All 
concur  in  the  praises  of  the  delicious  hump,  rich,  savoury,  and  tender. 
This  is  the  fleshy  part  that  covers  the  long  spinous  processes  of  the 
anterior  dorsal  vertebi-ae,  and  is  called  '  bos '  by  the  Canadian  voyagers, 
and  'wig'  by  the  Orkney  men  in  the  service  of  the  Hudson's  Bay 
Company,  according  to  Sir  J ohn  Richardson,  who  says  that  much  of 
the  pemmican  used  by  the  voyagers  attached  to  the  fur  companies  is 
made  of  bison  meat,  procured  at  their  posts  on  the  Red  River  and 
Saskatchewan :  he  adds,  that  one  bison  cow  in  good  condition 
furnishes  dried  meat  and  fat  enough  to  make  a  bag  of  pemmican 
weighing  90  lbs. 

The  fat  bulls  yield  a  great  quantity  of  tallow ;  and  Du  Pratz 
records  that  150  lbs.  have  been  procured  from  •  a  single  beast. 
Pennant  says  that  these  over-fed  animals  usually  become  the  prey 
of  wolves,  for,  by  reason  of  their  great  unwieldiness,  they  cannot 
keep  up  with  the  herd ;  and,  on  the  authority  of  Du  Pratz,  gives 
the  following  account  of  their  sagacity  in  defending  themselves 
against  the  attacks  of  their  fierce  persecutors  : — "When they  scent  the 
approach  of  a  drove  of  those  ravenous  creatures,  the  herd  flings  itself 
into  the  form  of  a  circle  :  the  weakest  keep  in  the  middle,  the 
strongest  are  ranged  on  the  outside,  presenting  to  the  enemy  an 
impenetrable  front  of  horns  :  should  they  be  taken  by  surprise,  and 
have  recourse  to  flight,  numbers  of  the  fattest  or  the  weakest  are  sure 
to  perish."  Sir  John  Richardson  however,  speaking  of  the  numerous 
wolves  on  the  sandy  plains  which,  lying  to  the  eastward  of  the  Rocky 
Mountains,  extend  from  the  sources  of  the  Peace  and  Saskatchewan 
rivers  towards  the  Missouri,  says  that  there  bands  of  them  hang  on 
the  skirts  of  the  buffalo  herds,  and  prey  upon  the  sick  and  straggling 
calves,  but  that  they  do  not,  under  ordinary  circumstances,  venture 
to  attack  the  full-grown  animal.  As  a  proof  of  this,  he  adds,  that  the 
hunters  informed  him  that  they  often  saw  wolves  walking  through  a 
herd  of  bulls  without  exciting  the  least  alarm,  and  that  the  marksmen, 
when  they  crawl  towards  a  bison  for  the  purpose  of  shooting  it,  occa- 
sionally wear  a  cap  -with  two  ears  in  imitation  of  the  head  of  a  wolf, 
knowing  from  experience  that  they  will  be  suffered  to  approach  nearer 
in  that  guise. 

The  Grisly  Bear  is  one  of  the  most  formidable  enemies  of  the 
American  Bison;  and  the  strongest  bull  goes  down  before  him. 
[Bear.] 

The  Indian  is  too  wild  in  his  habits  to  submit  to  the  fetters  which 
an  attempt  to  domesticate  animals  would  impose  upon  his  liberty ;  a 
child  of  the  wilderness,  he  depends  on  his  bow  or  his  rifle  for  his  sub- 
sistence, and  wanders  free.  It  is  not  therefore  surprising  that  no 
attempt  should  have  been  made  by  the  aboriginal  inhabitants  to 
reduce  the  Bison  to  obedience.  Catesby  however  says  that  these 
animals  have  been  known  to  breed  with  tame  cattle  that  were  become 
wild,  but  that  the  calves  being  so  too  were  neglected,  "and  though," 
he  continues,  ''  it  is  the  general  opinion  that  if  reclaiming  these 
animals  were  not  impracticable  (of  which  no  trial  has  been  made),  to 
mix  the  breed  with  tame  cattle  would  much  improve  the  breed,  yet 
nobody  has  had  the  curiosity  nor  have  given  themselves  any  trouble 
about  it."  Pennant  states  that  the  experiment  has  been  made,  and 
that  it  has  failed,  for  he  thus  writes  in  his  'Arctic  Zoology:' — 
"  Attempts  have  been  made  to  tame  and  domesticate  the  wild  bison, 
by  catching  the  calves  and  bringing  them  up  with  the  common  kind,  in 
hopes  of  improving  the  breed.  It  has  not  yet  been  found  to  answer  : 
notwithstanding  they  had  the  appearance  for  a  time  of  having  lost 
their  savage  nature,  yet  they  always  grew  impatient  of  restraint,  and, 
by  reason  of  their  great  strength,  would  break  down  the  strongest 
inclosure,  and  entice  the  tame  cattle  into  the  corn-fields.  They  have 
been  known  to  engender  together  and  to  breed  ;  but  I  cannot  learn 
whether  the  species  was  meliorated  by  the  intercourse." 

A  very  fine  American  Bison  bull  was  shown  some  years  ago  in  this 
country  as  the  '  Bonassus,'  and  under  that  name  found  its  way  into  the 
epilogue  of  the  Westminster  Play  as  one  of  the  wonders  of  the  day. 
It  was  afterwards  purchased  by  the  Zoological  Society  of  London  ; 
but  it  had  been  enfeebled  by  confinement  aud  disease,  and  died  soon 
after  the  Society  became  possessed  of  it.  The  Hudson's  Bay  Company 
supplied  its  place  by  presenting  a  young  cow  in  1829,  which  is  still 
alive  in  the  Gardens,  Regent's  Park  (July,  1853.) 

(Owen,  British  Fossil  Mammals  and  Birds  ;  Vasey,  Delineations  of 
the  Ox-Tribe;  Cuvier,  Osscmens  Fossiles  ;  A.  White,  P<yw?ar  History  of 
Mammalia  ;  Proceedings  of  Zoological  Society.)    [See  Supplement.] 

BI'STON,  a  genus  of  Moths,  belonging  to  the  family  Geometridw. 
The  principal  distinguishing  characters  of  this  genus  are  as  follows  : — - 
Palpi  short  and  three-jointed ;  antennas  rather  long,  and  distinctly 
pectinated  in  the  males,  each  joint  being  furnished  with  a  ciliated 
branch,  and  these  branches  longest  on  the  central  joints  (in  the  females 
these  branches  are  wanting,  or  nearly  so) ;  body  thick ;  jvings  present 
in  both  sexes,  not  very  thickly  covered  with  scales,  and  hence  slightly 
transparent,  especially  in  the  females.  The  larva  has  ten  legs,  and  is 
elongate,  cylindrical;  and  tuberculaW,  and  has  the  head  more  or  less 


notched  in  front;  it  assumes  the  pupa  state  underground  at  the  rouli 
of  trees. 

There  appears  to  be  an  analogical  resemblance  between  these  moths 
and  the  Notodontidw,  their  larvae  showing  that  they  are  not  other- 
wise allied.  The  imago  state  of  the  species  however  may  be  dis- 
tinguished by  the  different  texture  of  the  wings,  and  structure  of  the 
antennae. 

Three  species  of  this  genus  have  been  discovered  in  this  country  : — 
Biston  prodromaria,  the  Oak-Beauty;  B.  betularius,  the  Pepper-Moth; 
and  B.  hirtarius,  the  Brindled  Beauty.  The  first  of  these  has  the 
antenna?  bipectinated  to  the  apex,  and  the  last  two  have  the  antennas 
simple  at  the  apex  in  the  males. 

B.  prodromaria  has  the  wings  of  an  ash-colour,  or  approaching  to 
white,  finely  sprinkled  with  black  :  each  of  the  upper  wings  has  two 
transverse  bent  fascia?  of  a  brown  colour,  more  or  less  margined  with 
black,  and  the  under  wings  have  one  fascia  of  the  same  description. 
When  the  wings  are  expanded  it  measures  from  an  inch  and  a  half  to 
two  inches  in  width. 

The  caterpillar  feeds  upon  the  oak,  poplar,  &c.  The  moth  is  rare, 
but  is  found  in  the  month  of  March  in  the  trunks  of  oak  trees  in  the 
neighbourhood  of  London,  and  elsewhere. 

B.  betularius  has  received  the  name  of  Pepper-Moth  from  its  being 
of  a  white  colour,  and,  as  it  were,  peppered  with  black  almost 
uniformly  over  the  wings. 

This  moth  is  about  the  same  size  as  the  last,  and  is  not  uncommon 
in  the  month  of  June  in  woods  near  London,  and  in  other  parts.  Its 
caterpillar  feeds  upon  the  oak,  willow,  poplar,  elm,  &c. 

B.  hirtarius  is  of  a  brown  colour,  dotted  with  gray,  with  three  or 
four  transverse  black  bent  lines  on  each  wing,  and  a  whitish  fascia 
near  the  hinder  margin.  It  is  common  among  poplar  and  lime-trees, 
and  is  about  an  inch  and  three-quarters  in  expanse.  In  the  females 
the  wings  have  a  greenish  hue. 

BISTORT.  [Polygonum.] 

BITTER-BLAIN.  [Vandellia.] 

BITTER-CRESS.  [Cardamine.] 

BITTER-SPAR,  a  name  given  to  Magnesian  Limestone.  [Dolomite.] 
BITTER-SWEET.  [Solanum.] 
BITTER-WOOD.  [Xylopia.] 

BITTERN,  Botaurus  (Brisson),  a  genus  of  Birds  belonging  to  the 
family  of  Herons,  or  Ardcida:  The  following  are  the  characters 
which  principally  distinguish  the  Bitterns  from  the  rest  of  the 
family  : — Bill  strong,  about  as  long  as  the  head,  compressed,  and 
higher  than  it  is  broad  ;  mandibles  equal  in  length,  the  upper  being 
rather  the  deepest,  and  slightly  curved  from  the  base  to  the  point ; 
edges  of  both  mandibles  somewhat  incurved,  very  sharp,  and  finely 
serrated  toward  the  point.  Legs,  as  compared  with  those  of  others 
of  the  family,  rather  short.  Neck  also  comparatively  short,  covered 
on  its  sides  and  front  with  long  loose  feathers  which  can  be  erected  at 
pleasure,  and  on  the  back  (of  the  neck)  with  down,  the  long  loose 
feathers  of  the  side  meeting  behind,  and  covering  the  downy  part  in 
certain  attitudes,  as,  for  example,  when  the  bird  passes  through  the 
reeds  and  rushes. 

The  Bitterns  comprehended  under  the  Prince  of  Canino's  subgenus 
Botaurus  are  widely  diffused,  but  being  solitary  birds,  haunting  wooded 
swamps  or  reedy  marshes,  where  they  generally  lie  hid  all  day,  and 
coming  forth  to  feed  at  night,  they  are  seldom  seen.  There  are  several 
species  of  this  subgenus,  and  of  these  the  Night  Heron  or  Qua- 
Bird  (A  rdca  Nycticorax,  Linnams,  Nycticorax  Europ&us,  Stephens)  is 
found  both  in  the  Old  and  New  World.  [Nycticorax.] 

As  an  example  of  the  subgenus,  the  Common  Bittern  or  Bittour 
{Botaurus  Stellaris,  Steph.,  Ardea  Stcllaris,  Linn.,  Uccello  Lepre  and 
Trombutto  of  the  Italians,  Rohrtrommel  of  the  Germans,  and  Butor 
of  the  French)  may  be  taken.  The  provincial  English  names  of  Mire- 
Drum,  Bull  of  the  Bog,  &c,  will  occur  to  many  of  our  readers  as  being 
indicative,  in  common  with  some  of  the  foreign  ones,  of  the  bellowing 
or  drumming  noise  for  which  the  bird  is  so  famous.  This  deep  note 
of  the  '  hollow-sounding  bittern '  is  exerted  on  the  ground  at  the 
breeding  season,  about  February  or  March.  As  the  day  declines  he 
leaves  his  haunt,  and  rising  spirally  soars  to  a  great  height  in  the 
twilight.  Willughby  says  that  it  performs  this  last-mentioned  feat  in 
the  autumn,  "making  a  singular  kind  of  noise  nothing  like  to 
lowing."  Bewick  says  that  it  soars  as  above  described  when  it  changes 
its  haunts.  Ordinarily  it  flies  heavily,  like  the  heron,  uttering  from 
time  to  time  a  resounding  cry,  not  bellowing  ;  and  then  Willughby, 
who  well  describes  the  bellowing  noise  of  the  breeding-season, 
supposes  it  to  be  the  night-raven,  at  whose  '  deadly  voice '  the  super- 
stitious wayfarer  of  the  night  turned  pale  and  trembled.  "  This, 
without  doubt,"  writes  Willughby,  "is  that  bird  our  common  people 
call  the  night-raven,  and  have  such  a  dread  of,  imagining  its  cry 
portends  no  less  than  their  death  or  the  death  of  some  of  their  near 
relations ;  for  it  flies  in  the  night,  answers  their  description  of  being 
like  a  flagging  collar,  and  hath  such  a  kind  of  hooping  cry  as  they 
talk  of."  Others,  witji  much  reason,  consider  the  Qua-Bird  above 
mentioned  (which  utters  a  loud  and  most  disagreeable  noise  while  on 
the  wing,  conveying  the  idea  of  the  agonies  of  a  person  attempting  to 
vomit),  to  be  the  true  night-raven. 

The  food  of  the  Bittern  consists  for  the  most  part,  as  might  be 
suspected  from  its  haunts,  of  aquatic  animals.    Pennant  says  that 
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frogs  are  its  principal  food,  adding,  "not  that  it  rejects  fish,  for  small 
trouts  have  been  taken  out  of  its  stomach." 

The  rude  nest  of  the  Bittern  is  generally  formed  of  reeds,  sticks, 
&c,  on  some  'tump,'  to  use  Montagu's  expression,  in  a  reedy  marsh 
or  well-clothed  rushy  moor,  and  contains  four  or  five  pale  green  eggs. 
The  time  of  incubation  is  about  twenty-six  days. 

In  the  palmy  days  of  falconry  the  Bittern  afforded  the  best  of  sport. 
We  find  it  mentioned  in  the  '  flights  to  the  field,  called  great  flights.' 
"  There  is  yet,"  says  Turbervile,  "  another  kinde  of  flight  to  the  fielde, 
which  is  called  the  great  flight,  as  to  the  cranes,  wild  geese,  bustard, 
birde  of  Paradise,  bittors,  shovelars,  hearons,  and  many  other  such 
like."  Accordingly  we  find  it  protected  by  the  severe  penalties  of 
the  stat.  25  Hen.  VIII.  c.  11,  confirmed  by  stat.  3  and  i  Edw.  VI.  c.  7. 
One  year's  imprisonment,  and  a  forfeiture  of  eightpence  for  each  egg, 
was  the  punishment  awarded  to  those  who  destroyed  or  took  away 
the  eggs  of  the  '  bittour.'  When  the  hawk  had  '  bound  with '  the 
bittern  and  brought  it  down,  it  was  the  duty  of  the  falconer  to  make 
in  apace  to  rescue  her,  by  plunging  the  bill  of  the  bittern  into  the 
ground,  to  prevent  injury  to  the  hawk ;  for  when  wounded  the 
bittern  is  not  daunted,  but  lies  watching  his  opportunity  to  dart  his 
spear-like  bill  at  his  enemy  as  soon  as  he  comes  within  his  reach,  and 
as  he  generally  aims  at  the  eye,  he  should  be  approached  with  the 
greatest  caution.  The  modern  sportsman  should  beat  for  these  birds 
with  pointers  or  very  close-hunting  spaniels ;  for  they  are  moved  with 
as  much  difficulty  as  a  jack-snipe,  and,  like  that  bird,  will  often  lie  till 
they  are  almost  trodden  on,  rather  than  take  wing. 

The  Bittern  was  well  known  to  the  ancients,  and  there  can  be 
little  doubt  that  it  is  the  'kareplas  ('Epu>5t6s),  of  Aristotle.  ('  Hist. 
Anim.'  book  ix.  c.  xviii.)  In  the  same  chapter  its  sluggishness  and 
the  fable  of  its  origin  from  slaves  metamorphosed  into  birds  are 
mentioned.  Aristotle  observes  further  that  the  *a>i£  especially  strikes 
at  the  eyes ;  and  in  the  edition  of  Belon  (1557), '  enrichy  de  quatrains,' 
we  find  the  following  verse  below  the  figure  of  the  '  butor  : ' — 

"  En  un  Butor  Plioix,  pour  sa  parcsse 
Fut  par  les  dieux  change  divinement. 
Un  paresseux  aussi  communement 

Est  dit  Butor,  pour  son  peu  d'alegresse." 

The  flesh  of  the  Bittern  was  formerly  in  high  esteem  (in  the  reign 
of  Henry  VIII.  it  was  valued  at  a  shilling),  nor  is  it  despised  in  the 
present  day;  when  well  fed,  its  flavour  somewhat  resembles  that  of 
the  hare,  nor  is  it  rank  and-fishy,  like  that  of  some  of  its  congeners. 
The  long  claw  of  the  hind  toe  is  much  prized  as  a  tooth-pick,  and  in 
the  olden  time  it  was  thought  to  have  the  property  of  preserving  the 
teeth. 

A  paragraph  in  the  last  edition  of  Pennant,  signed  J.  L.,  written 
probably  by  Latham,  states  that  this  bird  "  is  said  to  inhabit  the 
greater  part  of  Africa ;  and  is  certainly  found  on  the  coast  of  Barbary, 


Common  Bittern  (Botaitrus  stellaris). 

at  the  Cape  of  Good  Hope,  and  also  in  India  and  China."  Selby 
observes  that  its  geographical  distribution  "  seems  confined  to  Europe, 
extending  nearly  to  the  confines  of  Asia ;  "  but  it  was  in  the  collection 
formed  in  the  neighbourhood  of  Trebizond  by  Keith  E.  Abbott,  Esq., 
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and  presented  to  the  Zoological  Society  by  that  gentleman.  Colonel 
Sykes  notes  it  as  rare  in  Dukkun  (Deccan),  and  Mr.  Gould  as  inha- 
biting the  three  continents  of  the  Old  World.  In  England  inclosure 
and  drainage  have  made  the  Bittern  a  very  scarce  bird,  and  its  capturo 
is  no  longer  an  ordinary  event. 

In  size  the  Common  Bittern  is  less  than  the  Common  Heron,  being 
about  2.J  feet  in  length.  The  bill  is  about  4  inches  long,  brown  above, 
greenish  below ;  irides  yellow ;  feathers  on  the  crown  black,  shot  with 
green,  those  of  the  hinder  part  of  the  head,  neck,  and  breast  long  and 
loose;  general  colour  of  the  plumage  dull  pale  yellow,  variegated 
with  spot's  and  bars  of  black ;  tail  short ;  legs  moderate,  pale-green ; 
toes  and  claws  long  and  slender,  middle  claw  serrated  on  the  inner 
edge,  most  probably  to  aid  it  in  securing  its  slippery  prey. 

B.  minutus,  the  Little  Bittern,  is  also  a  summer  inhabitant  of  Great 
Britain,  and  is  the  smallest  British  example  of  the  family  to  which  it 
belongs.  It  is  a  native  of  the  southern  parts  of  Europe,  the  south- 
western parts  of  Asia,  and  probably  of  Africa  generally.  It  has  been 
killed  as  far  north  as  Sweden.  It  is  found  occasionally  in  Germany, 
and  is  not  uncommon  in  Holland,  and  occurs  in  France,  Provence, 
and  Italy. 

B.  lentiginosus,  the  American  Bittern,  is  not  quite  so  large  as  the 
Common  Bittern.  It  is  a  common  bird  in  America  from  Hudson's 
Bay  to  Carolina.  It  has  different  names  in  the  various  states,  such  as 
Indian  Billet,  Indian  Hen,  and  Dunkadoo.  In  its  habits  and  voice  it 
is  very  like  the  Common  Bittern.  It  has  been  shot  several  times  in 
Great  Britain ;  first  at  Piddleton,  in  Dorsetshire,  in  1804,  and  since 
then  in  several  other  parts  of  the  country. 

(Yarrell,  British  Birds  ;  Thompson,  Birds  of  Ireland.) 

BlTU'MEN,  a  Latin  word  used  by  Tacitus,  Pliny,  and  other  Roman 
writers.  A  considerable  number  of  combustible  mineral  substances 
are  sometimes  arranged  under  the  head  of  Bitumens ;  but  their  pro- 
perties vary  greatly  in  some  respects,  as,  for  example,  with  regard  to 
solidity,  fluidity,  and  colour.  The  term  Bitumen  is  however  usually 
applied  to  two  varieties,  namely,  Asphaltum  [Asphaltum],  and  a  softer 
kind  called  Elastic  Bitumen,  which  we  shall  now  describe. 

Elastic  Bitumen,  sometimes  called  Fossil  Caoutchouc',  is  a  rare 
mineral  product,  which  has  hitherto  been  found  in  three  places  only  : 
1st,  in  the  Odin  mine,  near  Castleton  in  Derbyshire,  in  a  Secondary 
Limestone,  accompanied  by  asphaltum,  calcareous  spar,  fluor,  blende, 
galena,  and  pyrites ;  2nd,  in  a  coal-mine  of  Montrelais,  a  few  leagues 
from  Angers  in  France,  it  occurs  among  quartz  and  calcareous  crystals, 
in  the  veins  of  grit  of  the  Coal  Formation ;  3rd,  in  a  coal-mine  near 
South  Bury  in  Massachussets,  United  States. 

Elastic  Bitumen  possesses  the  following  characters  : — It  is  brown,  or 
blackish  brown,  and  translucent  in  small  portions ;  it  is  soft  and 
elastic  like  caoutchouc,  but  sometimes  it  is  as  hard  as  leather :  it  has 
the  property,  like  caoutchouc,  of  effacing  pencil-marks.  Its  density 
varies  from  0'9053  to  T233.  It  fuses  readily,  and  at  a  higher  tempera- 
ture it  takes  fire  and  burns  with  a  sooty  flame  :  it  sometimes  leaves 
one-fifth  of  its  weight  of  ashes,  composed  chiefly  of  silica  and  per- 
oxide of  iron.  If  the  Derbyshire  Elastic  Bitumen  be  subjected  to 
distillation,  it  yields  acidulous  water  and  volatile  oil,  resembling  that 
of  naphtha  in  smell :  the  oil  is  neither  acid  nor  alkaline,  slightly 
soluble  in  alcohol,  but  readily  so  in  ether ;  after  the  distillation  of  the 
water  and  oil,  a  brown  viscid  mass  remains  in  the  retort,  which  is 
insoluble  in  water  or  alcohol,  but  is  dissolved  by  ether  and  by  potash. 
If  the  distillation  be  longer  continued,  an  empyreumatic  oil  resembling 
that  of  amber  is  obtained,  and  a  black  shining  coal  remains. 

When  the  Elastic  Bitumen  of  Montrelais  is  similarly  treated,  there 
is  obtained  a  yellow  bitter  fetid  oil,  which  is  lighter  than  water  and 
insoluble  in  alcohol,  but  it  dissolves  in  the  alkalies. 

Elastic  Bitumen  swells  when  put  into  oil  of  turpentine  or  of  petro- 
leum ;  ether  and  oil  of  turpentine  when  boiling  extract  a  kind  of  soft 
resin  from  the  English  and  French  bitumen,  and  this  remains  after  the 
evaporation  of  the  solvent :  this  resin  is  of  a  brownish-yellow  colour, 
is  bitter  and  inelastic  ;  its  weight  is  nearly  half  that  of  the  bitumen 
employed. 

It  is  but  slightly  soluble  in  alcohol,  but  readily  in  potash  ;  it  is 
inflammable,  and  burns  with  a  smell  of  petroleum ;  that  portion  of 
the  bitumen  which  is  insoluble  in  the  ether  and  oil  of  turpentine,  is  a 
grayish  dry  mass,  resembling  paper;  it  burns  with  difficulty,  and 
carbonises ;  potash  dissolves  only  a  part  of  it.  If  after  separating 
these  two  principles  they  are  mixed  together,  the  bitumen  does  not 
regain  its  elasticity. 

Concentrated  sulphuric  acid  does  not  act  upon  Elastic  Bitumen  ; 
but  when  long  boiled  with  nitric  acid  it  yields  resin,  tannin,  and  a 
little  nitroperic  acid.  According  to  the  analysis  of  M.  Henry,  jun., 
the  Elastic  Bitumen  consists  of 

English.  French. 
Carbon  ....  52-250  .  .  58-260 
Hydrogen  .  .  .  .  7 '496  .  .  4-890 
Nitrogen  .  .  .  "  .  0-154  .  .  0-104 
Oxygen   40-100    .    .  36-746 
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Berzelius  remarks  that  the  difference  in  the  quantity  of  hydrogen  in 
these  specimens  is  so  considerable,  that  it  is  surprising  their  properties 
are  not  more  dissimilar.  [Naphtha.] 


*£5  BIVALVE. 


BIVALVE,  a  name  applied  to  those  forms  of  Shell-Fish  which  have 
two  shells  or  valves  in  contradistinction  to  those  which  have  one  shell, 
and  which  are  called  Univalve.  [Mollusca.]  Before  the  structure  of  the 
Invertebrate  Animals  was  as  well  known  as  it  is  at  the  present  day,  the 
Barnacles  and  Sea  Acorns,  which  have  several  external  valves  or  shells, 
were  referred  to  the  Mollusca,  under  the  name  of  Multivalvcs. 

BIXA,  a  West  Indian  genus  of  plants  belonging  to  the  natural  order 
Flacourtiacea:  It  produces  the  substance  called  Arnotto.  The  only 
species  of  any  general  interest  in  the  genus  is  the  Bixa  Orellana,  a 
native  of  the  Malayan  Archipelago,  but  now  extremely  common  in 
the  West  Indies,  where  it  is  cultivated  in  rich  moist  soil  by  the  sides 
of  rivers. 


Mia  Orellana. 

1 ,  A  flower  seen  from  beneath ;  2,  a  petal ;  3,  an  ovary  with  style  and  stigma ; 
4,  a  seed  cut  vertically,  showing  the  embryo  ;  5,  a  ripe  fruit. 

This  plant  forms  a  small  tree  with  deep-green  shining  heart-shaped 
leaves,  and  clusters  of  purplish  flowers,  which  are  succeeded  by  capsules 
of  a  heart-shaped  form,  covered  with  stiffish  bristles,  and  opening 
into  two  valves  which  contain,  attached  to  their  middle,  a  number  of 
seeds  covered  with  a  soft,  sticky,  vermilion-coloured  rind.  It  is  the 
latter  which  furnishes  the  arnotto  of  commerce.  According  to  Fe"e, 
this  substance  is  obtained  by  heaping  up  the  seeds  in  water  for  several 
weeks  or  months,  and  afterwards  pressing  them,  when  the  colouring 
matter  separates  and  is  afterwards  precipitated  in  the  water.  Or  the 
pulp  is  separated  by  washing  and  maceration,  and  the  colouring  matter 
precipitated  by  the  aid  of  an  acid,  and  caught  upon  fine  sieves.  Inde- 
pendently of  the  use  of  arnotto  for  staining  cheese  and  butter,  the 
Indians  paint  their  persons  with  it,  and  thus,  it  is  said,  destroy  the 
subcutaneous  vermin  with  which  they  are  infested.  It  acts  as  a 
purgative  taken  internally ;  but  its  reputed  powers  as  an  antidote  to 
the  poison  of  the  cassava  are  imaginary. 

BIXINE^E,  a  natural  order  of  plants  named  after  the  genus  Bixa. 
The  genus  Bixa  and  its  allies  are  now  placed  in  the  natural  order 
Flacourliaceie.  [Flacourtiace.e.] 

BLACKBERRY.  [Rubus.] 

BLACKBIRD,  the  English  name  for  the  well-known  native  songster, 
Merula  vulgaris  of  Ray,  Turdus  Merula  of  Linuanis,  the  Schwarz- 
Drossel  and  Schwarze-Amsel  of  the  Germans,  Merle  of  the  French, 
Merla  and  Merlo  of  the  Italians,  and  K6rrv<pos  or  Kuircv<j>os  of  the 
ancient  Greeks. 

The  Blackbird  is  too  well  known  to  require  a  description,  but  a 
word  or  two  on  the  subject  of  its  habits  may  not  be  misplaced.  There 
are  not  wanting  those  who  praise  the  song-thrush  at  the  expense  of 
the  blackbird,  alleging  that,  though  the  former  commits  depredation 
in  our  fruit-gardens  in  summer,  it  makes  amends  by  its  destruction  of 
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the  shell-snails  (Helix  aspersa  and  H.  nemoralia) ;  whereas  the  blackbird 
is  a  most  notorious  fruit-eater,  without  any  such  redeeming  quality. 
That  the  thrush  does  this  service  is  most  true,  but  it  is  not  less  true 
that  the  blackbird  is  particularly  fond  of  the  shell-snails,  which  it 
devours  in  the  same  way  as  the  thrush.  In  truth,  small  slugs  and 
shell-snails,  to  use  the  expression  of  a  garden  labourer,  form  "the 
chief  of  its  living,"  while  the  thrush  is  equally  fond  of  fruit  in  the 
season  ;  but  the  plumage  of  the  thrush  is  iu  its  favour,  and  it  is  often 
pecking  away  at  the  fruit  without  being  seen.  When  disturbed  it 
glides  away  without  noise ;  but  the  blackbird's  sharp  cry  of  alarm  as 
it  escapes  generally  strikes  the  ear,  if  its  black  coat  and  yellow  bill 
have  not  arrested  the  eye.  Thus  much  iu  justice  to  the  blackbirds, 
for  we  know  of  instances  where  a  war  of  extermination  has  been  waged 
against  them  while  the  thrushes  have  been  held  sacred. 

Early  in  the  spring  the  Blackbird  begins  to  build  its  nest.  A 
thick-set  hedge-row,  an  insulated  close  bush,  a  low  ivied  tree,  are  all 
favourite  places.  Moss,  small  sticks,  root-fibres,  are  the  materials, 
with  an  internal  coat  of  mud-plaster,  over  which  is  a  lining  of  fine 
dry  grass.  Four  or  five  eggs  of  a  bluish-green,  variegated  with  darker 
markings,  are  here  deposited.  Aristotle  (book  v.  c.  13)  observes  that 
it  lays  twice,  and  Buffon  says  that  the  first  deposit  ranges  from  five 
to  six  eggs,  but  the  second  only  from  four  to  five.  The  early  season 
at  which  it  begins  to  lay  is  often  so  cold  as  to  destroy  the  first  brood; 
moreover,  the  leafless  state  of  the  hedge  or  bush  at  that  period  makes 
the  nest  an  easy  prey  to  the  school-boy. 

The  Blackbird  is  in  general  shy,  but  there  are  exceptions  to  the 
remark,  as  is  proved  by  the  following  statement.  In  the  spring 
of  1834  a  pair  of  blackbirds  built  their  nest  in  a  faggot-pile  close 
to  the  door  of  a  kitchen-garden  in  the  parish  of  Sunbury, 
Middlesex,  where  the  garden-labourers  were  passing  all  day  long 
wheeling  manure  into  the  garden,  &c.  The  nest  was  built  among 
some  dead  thorns,  there  piled  up,  so  low  that  the  passer-by  could  look 
into  it,  and  was  very  much  exposed  ;  but  the  parents,  notwithstanding 
the  curiosity  of  spectators,  brought  up  their  nestlings.  This  was  a 
late  brood ;  and  as  many  early  nests  had  been  taken  in  the  neigh- 
bouring hedge-rows,  it  is  not  impossible  that  the  birds,  disappointed 
of  their  first  brood,  might  have  been  driven  to  choose  a  spot  nearer 
the  house  for  security. 

Albinos  sometimes  occur  among  these  birds.  Several  instances  are 
recorded :  the  following  is  from  '  Loudon'sMagazine'  (No.  43,  p.  596) : — 
"In  1829  a  blackbird's  nest,  containing  four  or  five  young  ones,  was 
found  at  Rougham,  near  Bury  St.  Edmunds,  Suffolk.  One  of  the 
young  ones  differed  in  colour  materially  from  the  rest.  Its  eyes  were 
red,  its  bill  was  yellow  (which  is  not  usual  in  very  young  blackbirds). 
The  nest  was  not  taken  till  the  young  were  fully  fledged.  On  attempt- 
ing to  capture  them,  two  or  three  made  their  escape ;  the  white  one 
was  safely  caught.  The  red-eyed  bird  afterwards  became  nearly  or 
wholly  white,  and  it  still  retains  this  colour."  In  the  British  Museum 
there  is  a  female  of  a  dusky  white  or  cream-colour  with  Yorkshire  for 
its  locality.    Other  instances  are  recorded. 

Bechstein,  in  his  work  on  Cage-Birds,  says,  "  The  white  variety  is 
very  well  known  ;  there  is  besides  the  streaked,  the  black  with  a 
white  head,  and  the  pearl-gray."  The  same  author  gives  the  following 
account  of  the  musical  properties  of  the  Blackbird  in  confinement : — 
"  Its  voice  is  so  strong  and  clear  that  in  a  city  it  may  be  heard  from 
one  end  of  a  long  street  to  the  other.  Its  memory  is  so  good  that  it 
retains  without  mixing  them  several  airs  at  once,  and  it  will  even 
repeat  little  sentences.  It  is  a  great  favourite  with  the  lovers  of  a 
plaintive,  clear,  and  musical  song,  and  may  in  these  respects  be  pre- 
ferred to  the  bullfinch,  whose  voice  is  softer,  more  flute-like,  but  also 
more  melancholy.  The  price  of  these  two  birds,  if  well  taught,  is 
about  the  same." 

Turdus  torquatus  is  called  the  Ring-Blackbird.  [Turdus.] 

RLACK-BONNET,  one  of  the  names  of  the  Reed  Bunting. 
[Embehiza.] 

BLACK-CAP,  the  common  English  name  for  the  Black-Cap  War  bier, 
Der  Munch  of  the  Germans,  Fauvette  a  Tete  Noire  of  the  French, 
Caponera  Gentile  of  the  Italians,  Atricapilla  of  Aldrovandus,  Curruca 
alricapilla  of  Brisson,  Motacilla  atricapilla  and  Motacilla  moschita 
of  Gmelin  (the  latter  being  the  female),  Sylvia  atricapilla  of  Latham 
and  of  Bechstein,  and  Curruca  atricapilla  of  Gould  ('  Birds  of 
Europe '). 

"  Of  all  the  birds,"  says  Sweet,  "  that  reside  in  or  visit  the  British 
Islands  there  is  none  that  can  come  up  to  the  present  for  song  except 
the  nightingale,  and  by  some  persons  it  is  more  admired  than  even 
that  bird.  Its  arrival  in  this  country  is  generally  about  the  first  week 
in  April,  and  the  earliest  that  I  ever  saw  was  on  the  25th  of  March. 
They  leave  us  again  about  the  end  of  September,  sometimes  a  strag- 
gling one  may  be  seen  at  the  beginning  of  October ;  the  latest  I  ever 
saw  in  a  wild  state  was  on  the  15th  of  that  month.  When  it  first 
arrives  in  this  country  its  chief  food  is  the  early  ripened  berries  of 
the  ivy,  and  where  those  are  there  the  black-caps  are  first  to  be  heard 
singing  their  melodious  aud  varied  song.  By  the  time  the  ivy-berries 
are  over  the  little  green  larva;  of  the  small  moths  will  be  getting 
plentiful,  rolled  up  in  the  young  shoots  and  leaves ;  this  then  is  their 
chief  food  until  the  strawberries  and  cherries  become  ripe ;  after  that 
there  is  no  want  of  fruit  or  berries  till  their  return,  and  there  is  no 
sort  of  fruit  or  berry  that  is  eatable  or  wholesome  that  they  will 
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refuse.  After  they  have  cleared  the  elder-berries  in  autumn  they 
immediately  leave  us." 

Nor  is  Sweet  singular  in  his  eulogy.  All  agree  in  praising  its 
melody.    In  Norfolk  and  in  other  places  in  Great  Britain  it  is  called 


Black-Cap  (Ourruca  atricapilla),  male. 

the  Mock  Nightingale,  and  indeed,  like  the  nightingale,  it  continues 
its  song  far  into  the  night.  Bechstein,  who  has  paid  so  much  attention 
to  the  song  of  birds,  says  that  it  rivals  the  nightingale,  and  that  many 
persons  even  give  it  the  preference.  "  If,"  adds  that  author,  "  it  boa 
less  volume,  strength,  and  expression,  it  is  more  pure,  easy,  and  flute- 
like in  its  tones,  and  its  song  is  perhaps  more  varied,  smooth,  and 
delicate." 

This  fruit-eating  warbler  is  one  of  the  Ficedulce  so  much  prized 
under  the  name  of  Beccafieo,  though,  as  Bechstein  well  observes,  every 
taste  but  that  of  the  palate  must  be  destroyed  if  this  charming  bird 
is  caught  for  the  table.  [Beccafico.]  Its  fondness  for  ivy-berries 
Beems  to  have  been  noticed  in  Italy,  where  it  is  permanent,  and  thence 
probably  is  derived  one  of  its  Italian  names,  Caponera  d'Edera.  The 
difference  of  plumage  in  the  males  and  females,  and  in  the  young 
birds,  which  resemble  the  females,  may  possibly  throw  some  light  on 
the  opinion  which  Willughby  thus  mentions  : — "  The  ancients  report," 
writes  Willughby,  "  that  the  black-caps  (Atricapilla:)  in  the  beginning 
of  autumn  are  changed  into  Ficedula;  and  Beccaficos  by  the  mutation 
of  their  voice  and  colour  ;  from  whom,  till  I  be  assured  by  experience, 
I  must  crave  leave  to  dissent." 

There  can  be  little  doubt  that  Willughby  had  in  his  mind  that 
passage  in  the  49th  chapter  of  the  9th  book  of  Aristotle  where  the 
latter,  speaking  of  the  changes  of  birds,  states  that  the  Beccaficos 
(SwcaAi'Bes)  and  the  Black-Caps  (MeAc^/copuoioi)  are  changed  into  each 
other.  Indeed  Willughby  thus  heads  his  chapter  on  the  Black-Cap  : — 
"The  Black-Cap:  Atricapilla  sen  Ficedula,  Aldrov. ;  called  by  the 
Greeks  2ukoA!s  et  ~hU\ayK6pv<po^ ;  by  the  Italians  Capo  Negro."  The 
passage  in  Aristotle  may  be  thus  freely  translated  : — 

"And  in  like  manner  beccaficos  and  black-caps,  for  these  too  are 
changed  into  each  other.  The  bird  is  a  beccafico  at  the  commence- 
ment of  autumn  and  a  black-cap  at  the  decline  of  that  season,  and  the 
only  difference  is  in  their  plumage  and  their  voice.  That  they  are 
the  same  birds  may  be  seenby  observing  them  before  the  change  is 
complete,  and  when  they  are  neither  one  nor  the  other." 

Pliny  too  appears  to  have  had  this  passage  in  his  view,  though  he 
does  not  acknowledge  it,  when  he  wrote  (lib.  x.  cap.  29)  : — "  Alia 
ratio  ficedulis.  Nam  formam  simul  coloremque  mutant.  Hoc  nomen 
non  nisi  autumno  habent,  postea  melancoryphi  vocantur." 

Belon  (ed.  1555,  folio)  makes  the  Bullfinch  the  2u«aA!s  and  M«\a7- 
KSpvrpos  of  the  Greeks,  and  Beccafighi  of  the  Italians,  naming  it  also 
Atricapilla;  but  in  a  subsequent  edition,  '  enrichy  de  Quatrains' 
<small  4to.  1557),  the  Greek,  Latin,  and  Italian  names,  identifying  it 
is  a  Ficedula,  as  well  as  the  name  A  tricapilla,  are  omitted ;  and  the 
bird  appears  with  the  provincial  synonyms  of  the  Bullfinch.  In  other 
Instances,  in  that  of  the  very  next  bird  for  example,  the  Greek  and 
Latin  names  given  in  the  folio  edition  are  retained. 

Upon  the  whole,  there  is  reason  for  coming  to  the  conclusion  that 
our  Black-Cap  is  the  bird  alluded  to  by  Aristotle.  Ray  seems  to  have 
been  of  this  opinion,  for  he  thus  records  it  in  his  '  Synopsis'  : — "Atri- 
capilla sive  Ficedula,  Aldrov. ;  SukciAIs  et  Me\ayic6pv<p os,  Grpecis ;  the 
Black-Cap." 

It  occurs  frequently  in  the  greater  portion  of  Europe,  through  the 
northern  and  eastern  parts  of  which  it  is  widely  diffused.  Temminck 
eays  that  it  is  rare  beyond  the  Apennines  and  Pyrenees.  C.  Bonaparte 
notes  it  as  permanent  and  common  near  Rome.  It  visits  the  southern 
coasts  of  England,  from  Sussex  to  the  Land's  End.    It  visits  Wales, 
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and  has  been  taken  in  the  north  of  Ireland.  It  visits  also  Suffolk  and 
Norfolk,  and  the  northern  counties  of  England.  It  is  a  summer  visitor 
in  Denmark,  Norway,  Sweden,  and  Lapland. 

The  male  Black-Cap  is  nearly  6  inches  in  length,  and  about  4  ^  drachma 
in  weight.  Upper  part  of  the  head  black ;  back  of  the  neck  ashy 
brown ;  upper  parts  of  the  body  gray,  with  a  greenish  tinge ;  quills 
and  tail  dusky,  edged  with  dull  green  ;  breast  and  belly  light  aah- 
colour ;  legs  and  feet  bluish -gray,  or  lead-colour ;  bill  brown ;  irides 
dark  hazel. 

The  female  is  of  larger  size  ;  the  crown  of  the  head  is  of  an  umber- 
brown  or  rust-colour ;  and  the  plumage  generally  is  darker,  and  more 
inclining  to  greenish  than  it  is  in  the  male. 

The  plumage  of  the  young  when  they  leave  the  nest  resembles  that 
of  the  female. 

Gardens,  orchards,  and  thick  hedges  are  the  favourite  haunts  of  the 
Black-Cap ;  and  there,  among  brambles  and  nettles,  or  in  some  low 
bush,  its  nest  is  built.  Dry  stalks  of  goose-grass  and  a  little  wool, 
lined  with  fibrous  roots,  and  frequently  with  a  few  long  hairs,  with 
now  and  then  a  little  moss  on  the  outside,  form  the  structure.  Four  or 
five,  sometimes  six  eggs  of  a  reddish-brown,  weighing  about  35  grains, 
mottled  with  a  darker  colour,  and  sometimes  dotted  with  a  few  ashy 
specks,  are  then  deposited.  Pennant  speaks  of  a  nest  which  he  dis- 
covered in  a  spruce  fir.  Temminck  mentions  the  hawthorn-bush  as 
the  most  frequent  place. 

The  Black-Cap  in  a  state  of  nature  is  with  difficulty  seen  when 
singing,  at  which  time  it  seems  to  take  pains  to  secrete  itself.  White 
however,  who  saw  it  in  this  act,  says  that  while  warbling  the  throat 
is  wonderfully  distended. 

In  captivity  it  seems  to  be  a  great  favourite  not  only  from  its  song 
but  from  its  attractive  qualities.  Even  in  a  state  of  nature  it  is  a 
mocking  bird,  and  when  caged  it  soon  learns  the  notes  of  the  night- 
ingale and  canary.  The  female  is  also,  but  in  a  limited  degree,  a 
songster. 

Bechstein  speaks  of  the  striking  affection  which  it  shows  for  its 
mistress  : — "  It  utters  a  particular  sound,  a  more  tender  note  to 
welcome  her ;  at  her  approach  he  darts  against  the  wires  of  his  cage, 
and  by  a  continued  fluttering,  accompanied  with  little  cries,  he  seems 
to  express  his  eagerness  and  gratitude.  A  young  male,  which  I  had 
put  in  the  hot-house  for  the  winter,  was  accustomed  to  receive  from 
my  hand  every  time  I  entered  a  meal-worm  ;  this  took  place  so  regu- 
larly, that  immediately  on  my  arrival  he  placed  himself  near  the  little 
jar  where  I  kept  the  meal-worms.  If  I  pretended  not  to  notice  this 
signal,  he  would  take  flight,  and,  passing  close  under  my  nose,  imme- 
diately resume  his  post ;  and  this  he  repeated,  sometimes  even  striking 
me  with  his  wing,  till  I  satisfied  his  wishes  and  impatience." 

BLACK-COCK,  one  of  the  English  names  for'  the  Heath-Cock,  the 
male  of  the  Black  Game  or  Black  Grouse ;  the  Birk-Hahn  of  the 
Germans;  Coq  de  Bruyere  a  Queue  Fourchue,  Coq  de  Bois,  and  Faisan 
Bruyant  (Belon),  of  the  French  ;  Gallo  di  Monte,  Gallo  Cedrone,  Gallo 
Selvatico,  Gallo  Alpestre,  Fasau  Negro,  and  Fasiano  Alpestre  of  the 
Italians ;  Orrfugl  of  the  Norwegians ;  Tetrao  sett,  Urogallus  minor  of 
Willughby  and  Ray  ;  Tetrao  tetrix  of  Linnams  ;  and  Lyrurus  tetrix 
of  Swainson.  The  female  is  called  a  Gray  Hen,  and  the  young  are 
named  Poults,*  a  term  which  is  applied  to  the  Black  Game  generally 
on  the  borders  of  Hampshire  and  Dorsetshire. 

This  noble  bird,  whose  plumage  when  in  full  beauty  has  defied  all 
pencils  save  that  of  Edwin  Landseer,  the  only  painter  who  has  given 
a  true  idea  of  it,  is  now  the  largest  of  its  race  in  the  British  Islands, 
of  whose  fauna  it  is  one  of  the  principal  ornaments.  It  is,  says  Tem- 
minck, more  widely  diffused  over  the  central  parts  of  Europe  than  tho 
Capercailzie  (Tetrao  Urogallus,  Pennant);  or  the  Rakkelhan  (Tetrao 
medius,  Meyer).  In  Germany,  France,  and  Holland  it  is  tolerably 
plentiful:  in  the  northern  countries,  such  as  Denmark,  Sweden, 
Norway,  and  Russia  it  abounds. 

Of  the  southern  counties  of  England,  Hampshire,  Dorsetshire, 
Somersetshire,  and  Devonshire  possess  it,  and  now  and  then  it  is  seen 
in  the  heathy  parts  of  Sussex  and  Surrey.  In  the  New  Forest,  and 
the  wild  heaths  on  the  borders  of  Hampshire  and  Dorsetshire,  in  the 
neighbourhood  of  Wiinborne,  it  is  perhaps  more  common  than  it  is 
anywhere  else  in  the  south.  The  Quantocks,  and  some  other  uncul- 
tivated tracts  in  Somersetshire,  and  Dartmoor  and  Sedgemoor  in 
Devonshire  are  its  head-quarters  in  those  counties ;  but  it  is  com- 
paratively rare. 

Staffordshire  has  it  sparingly,  and  Northumberland  plentifully.  _ 

In  the  Highlands  of  Scotland  the  Black-Cock  is  abundant,  and  it  is 
found  in  some  of  the  Hebrides.  In  North  Wales  it  occurs  sparingly, 
where  it  is  strictly  preserved. 

The  following  account  of  the  haunts  and  habits  of  the  Black-Cock 
is  from  the  pen  of  Mr.  Selby : — ■ 

"  The  bases  of  the  hills  in  heathy  and  mountainous  districts,  which 
are  covered  with  a  natural  growth  of  birch,  alder,  and  willow,  and 
intersected  by  morasses  clothed  with  long  and  coarse  herbage,  as  well 
as  the  deep  and  wooded  glens  so  frequently  occurring  in  extensive 
wastes,  are  the  situations  best  suited  to  the  habits  of  these  birds,  and 

*  This  is  an  old  name  for  the  Black  Game.  Thus  Turhevile  (1C11)  write.", 
"If  your  goshawke  he  once  a  good  partridger,  beware  that  you  let  her  not  flee 
the  pout  or  the  feasant." 

2  n 
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most  favourable  to  their  increase.  During  the  months  of  autumn  and 
winter  the  males  associate,  and  live  in  flocks,  but  separate  in  March  or 
April ;  and,  being  polygamous,  each  individual  chooses  some  particular 
station,  from  whence  he  drives  all  intruders,  and  for  the  possession  of 
which,  when  they  are  numerous,  desperate  contests  often  take  place. 
At  this  station  he  continues  every  morning  during  the  pairing  season 
(beginning  at  day-break)  to  repeat  his  call  of  invitation  to  the  other 


Blaok-Cock  {Tctrao  tetrix). 


sex,  displaying  a  variety  of  attitudes,  not  unlike  those  of  a  turkey- 
cock,  accompanied  by  a  crowing  note,  and  one  similar  to  the  noise 
made  by  the  whetting  of  a  scythe.  At  this  season  his  plumage 
exhibits  the  richest  glosses,  and  the  red  skin  of  his  eyebrows  assumes 
a  superior  intensity  of  colour.  With  the  cause  that  urged  their  tem- 
porary separation  their  animosity  ceases,  and  the  male  birds  again 
associate  and  live  harmoniously  together.  The  female  deposits  her 
eggs  in  May ;  they  are  from  six  to  ten  in  number,  of  a  yellowish-gray 
colour,  blotched  with  reddish-brown.  The  nest  is  of  most  artless  con- 
struction, being  composed  of  a  few  dried  stems  of  grass  placed  on  the 
ground,  under  the  shelter  of  a  tall  tuft  or  low  bush,  and  generally  in 
marshy  spots  where  long  and  coarse  grasses  abound.  The  young  of  both 
sexes  at  first  resemble  each  other,  and  their  plumage  is  that  of  the  hen, 
with  whom  they 'continue  till  the  autumnal  moult  takes  place;  at  this 
time  the  males  acquire  the  garb  of  the  adult  bird,  and  quitting  their 
female  parent  join  the  societies  of  their  own  sex.  The  food  of  the  black 
grouse,  during  the  summer,  chiefly  consists  of  the  seeds  of  some 
species  of  J 'uncus,  the  tender  shoots  of  heath  and  insects.  In  autumn  the 
Crowberry  or  Crawcrook  {Empetrum  nigrum),  the  Cranberry  ( Vaccinium 
oxycoccos),  the  Whortleberry  ( Vaccinium  Vitis  Idcea),  and  the  Trailing 
Arbutus  (Arctostaphylos  Uva  Ursi),  afford  it  a  plentiful  subsistence. 
In  winter,  and  during  severe  and  snowy  weather,  it  eats  the  tops  and 
buds  of  the  birch  and  alder,  as  well  as  the  embryo  shoots  of  the  fir 
tribe,  which  it  is  well  enabled  to  obtain,  as  it  is  capable  of  perching 
upon  trees  without  difficulty.  At  this  season  of  the  year,  in  situations 
where  arable  land  is  interspersed  with  the  wild  tracts  it  inhabits, 
descending  into  the  stubble  grounds,  it  feeds  on  grain." 

Linnaeus  says  that  the  young  are  brought  up  upon  gnats. 

That  the  Black-Cock  was  known  to  the  ancients  there  is  little  doubt. 
Aristotle,  in  the  first  chapter  of  his  6th  book,  where  he  is  speaking 
of  the  nidification  of  birds,  says  that  "  Those  which  are  not  strong  of 
flight,  such  as  partridges  and  quails,  do  not  lay  in  nests  (properly  so 
called)  but  on  the  ground,  merely  collecting  together  materials  {Zkyv) : 
bo  also  do  the  larks  (fcrfpuSes)  and  the  tetrix."  At  the  end  of  the 
chapter  he  says,  "  But  the  Tetrix,  which  the  Athenians  call  Ourax, 
neither  makes  its  nest  upon  the  bare  ground  nor  yet  upon  trees,  but 
upon  low  plants  (im.  tois  ^a/xai^V)Aois  <pvTois)  :"  answering  to  Tem- 
minck's  description — "niche  dans  les  bruyeres  ou  dans' les  buissons :" 
to  Selby's — "  under  the  shelter  of  a  tall  tuft  or  low  bush,  generally 
where  long  and  coarse  grasses  abound :"  and  to  Graves's — "  on  any 
dry  grass  or  heath,  without  any  appearance  of  a  nest,  but  most  gene- 


rally in  the  midst  of  a  high  tuft  of  heath."  This  Tetrix,  then,  which 
the  Athenians  called  Ourax,  was  not  improbably  our  Black-Cock. 

Pliny's  description  (cap.  xxii.  lib.  x.) — "  Decet  tetraonas  suus  nitor 
absolutaque  nigritia,  in  superciliis  cocci  rubor" — looks  very  like  our 
bird,  though  the  passage  occurs  in  his  chapter  on  Geese,  and  so  it 
struck  Belon.  The  tetraones  mentioned  in  company  with  the  peacocks, 
guinea-fowls,  and  pheasants,  in  chap.  xii.  of  Suetonius  (in  '  Calig.')  were 
probably  the  same. 


Gray  lien  {Tetrao  tetrix),  female. 


The  flesh  of  the  Black  Grouse  is  much  esteemed.  The  different 
colour  of  the  flesh  of  the  pectoral  muscles  must  have  struck  every 
one.  The  internal  layer,  which  is  remarkably  white,  is  esteemed  the 
most  delicate  portion.  Belon  goes  so  far  as  to  say  thatthe  three  pec- 
toral muscles  have  three  different  flavours  :  the  first  that  of  beef,  the 
next  that  of  partridge,  and  the  third  that  of  pheasant. 

Male. — Weight  of  a  fine  specimen  about  4  pounds  ;  bill  dusky  black ; 
hides  hazel ;  head,  neck,  breast,  back,  and  rump  glossy  black,  shot 
with  steel-blue  and  purple  ;  eye-brows  naked,  granulated,  and  of  a 
bright  vermilion  red ;  belly,  wing-coverts,  and  tail  pitch  black ; 
secondaries  tipped  with  pure  white,  and  forming  with  the  neighbour- 
ing coverts  a  band  across  each  wing  ;  under  tail-coverts  pure  white ; 
legs  furnished  with  hair-like  feathers  of  a  dark-brown,  speckled  with 
gray  ;  toes  pectinated  ;  tail  black — the  exterior  feathers  bend  outwards, 
and  are  much  longer  than  those  in  the  middle  :  this  arrangement  gives 
the  singular  curvature  and  forked  shape  to  the  tail  which  distinguishes 
the  bird. 

Female. — Weight  about  2  pounds;  general  colour  ferruginous,  barred 
and  mottled  with  black  above,  paler  below,  with  dusky  and  brown  bars ; 
under  tail-coverts  white,  streaked  with  black ;  tail  orange-brown, 
speckled  with  black,  showing  a  slight  disposition  to  be  forked,  tipped 
with  grayish  white. 

No  person  is  permitted  to  kill,  destroy,  carry,  sell,  buy,  or  have  in 
his  possession,  any  Heath-Fowl,  commonly  called  Black  Game,  between 
the  10th  of  December  and  20th  of  August.  The  limitation  in  the  New 
Forest,  Somerset,  and  Devon  is  greater,  being  from  the  10th  of 
December  to  the  1st  of  September. 

Hybrids. 

Several  well-authenticated  instances  have  occurred  of  hybrids  bred 
between  the  Common  Pheasant  and  the  Gray  Hen.  White,  in  his 
'  History  of  Selborne,'  gives  an  account  of  a  bird,  of  which  the  Hon. 
and  Rev.  W.  Herbert  says,  in  a  note  to  White's  '  Selborne,'  1833,  "  I 
saw  this  curious  bird  stuffed  in  the  collection  of  the  Earl  of  Egremont 
at  Petworth,  and  I  have  not  the  slightest  hesitation  in  pronouncing 
that  it  was  a  mule,  between  the  black  cock  and  the  common  pheasant. 
I  did  not  entertain  the  slightest  doubt  on  the  subject :  Mr.<Markwick's 
suggestion  that  the  bird  may  be  an  old  pea-hen  is  very  weak.  He 
might  as  well  have  said  an  ostrich.  Neither  in  size,  shape,  nor  colour 
had  the  bird  the  least  affinity  to  a  pea  fowl    I  can  also  most  posi- 
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tively  assert  that  this  bird  was  not,  as  suggested  in  a  note  (p.  343),  a 
hen  pheasant  with  the  feathers  of  a  cock.  Such  birds  are  well  known 
to  me,  and  it  noways  resembled  them.  To  Mr.  White's  description  of 
the  bird  above,  where  he  says  that  the  back,  wing-feathers,  and  tail 
were  somewhat  like  the  upper  parts  of  a  hen  partridge,  I  scratched 
out  at  the  time  the  words  '  somewhat  like,'  and  wrote  in  the  margin 
'  much  browner  than,'  and  with  that  correction  I  believe  Mr.  White's 
description  to  be  quite  correct." 

Notwithstanding  Mr.  Herbert's  opinion,  Mr.  Yarrell  has  stated  his 
conviction  that  the  hybrid  grouse  of  White's  '  Natural  History  of 
Selbome '  to  be  a  young  Black-Cock  having  nearly  completed  his  first 
moult. 

Of  undoubted  cases  of  hybrids  arising  from  a  mixture  with  the  Gray 
Hen,  the  following  are  related. 

At  a  meeting  of  the  Zoological  Society  on  the  24th  of  June,  1834, 
Mr.  Sabine  called  the  attention  of  the  meeting  to  a  specimen  of  a 
hybrid  bird  between  the  Common  Pheasant  (Phasianus  Colchims, 
Linn.)  and  the  Gray  Hen  (Tetrao  tetrix,  Linn.),  which  was  exhibited. 
Its  legs  were  partially  feathered;  it  bore  on  the  shoulder  a- white 
spot ;  and  its  middle  tail-feathers  were  lengthened.  Mr.  Sabine  stated 
his  intention  of  entering  at  some  length  into  the  history  of  hybrid  and 
crosa  animals  in  connection  with  his  description  of  this  bird,  which 
was  bred  in  Cornwall.    This  bird  was  a  male 

On  the  12th  of  May,  1835,  at  a  meeting  of  the  same  society  was 
read  '  Some  Account  of  a  Hybrid  Bird  between  the  Cock  Pheasant 
(Phasianus  Colcldcus,  Linn.)  and  Gray  Hen  (Tetrao  tetrix,  Linn.),  by 
Thomas  C.  Eyton,  Esq.'  This  paper  was  illustrated  by  the  exhi- 
bition of  the  preserved  skin  of  the  bird,  and  also  of  a  drawing  made 
from  it. 

The  subjoined  table  shows  some  comparative  measurements  between 
the  hybrid  bird  in  question  (the  Cock  Pheasant)  and  the  Gray  Hen  : — 


Gray  lien 

Hybrid 
Bird, 
female. 

Male 
Pheasant. 

Length  of  the  tarsus  

Length  of  the  middle  toe       .       .       .  . 

Expansion  of  the  'wings  .... 

Length  of  the  middle  tail-feathers  .       .  . 
Length  of  the  intestinal  canal  from  vent  "| 
to  gizzard     ......  j 

Length  from  the  vent  to  the  exca  .       .  . 

Ft.  In. 

»  »ft 

2  0 

0  4 

1  2 

0  6 

2  0 

Ft.  In. 

0  2| 
0  2h 

2  2 
0  1\ 

3  S| 

0  5j 
2  O" 

Ft.  In. 

0  3TV 

0  2*j 
2  4* 

1  7 

4  0 

0  41- 
0  g| 

The  late  Mr.  W.  Thompson,  of  Belfast,  has  also  described  a  hybrid 
of  this  kind  that  was  shot  in  Wigtonshire  ( 'Mag.  Zool.  and  Bot.'  vol.  i.). 
Mr.  Yarrell,  in  the  second  volume  of  his  '  British  Birds,'  has  also 
recorded  other  instances. 

BLACK  FISH.  [Centrolophus.] 

BLA  CK  JACK,  the  name  given  by  miners  to  the  Sulphuret  of  Zinc. 
[Zinc] 

BLACK-THORN.  [Prunus.] 

BLADDER,  or  Vesica  Urinaria,  so  called  to  distinguish  it  from  the 
Gall-Bladder,  is  a  musculo-membranous  bag  or  pouch,  which  serves  as 
a  temporary  reservoir  for  the  urine ;  it  communicates  with  the  kid- 
neys by  means  of  the  ureters,  and  opens  externally  by  means  of  the 
urethra. 

The  urinary  apparatus  is  confined  to  the  red-blooded  classes  of 
animals,  all  of  which  have  kidneys,  whilst  some  orders  and  genera 
have  no  urinary  bladder.  In  quadrupeds  the  bladder  is  of  a  pyriform 
shape,  and  is  completely  surrounded  by  the  peritonaeum  or  serous 
lining  of  the  abdomen  ;  and.it  may  be  taken  as  a  general  rule  that  it 
is  smaller,  stronger,  and  more  muscular  in  carnivorous  than  in  grami- 
nivorous animals ;  in  the  latter  it  is  almost  membranous,  and  in  some 
of  them  is  particularly  large. 

In  the  whole  class  of  birds  there  is  no  urinary  bladder,  and  the 
ureters  open  into  the  cloaca,  a  musculo-membranous  bag,  which  takes 
the  place  of  the  rectum,  bladder,  and  uterus,  and  serves  as  a  reservoir 
for  the  solid  excrements,  the  urine,  and  eggs.  The  urine  in  these 
animals  dilutes  the  fseces,  and  deposits  the  carbonate  of  lime  which 
constitutes  the  basis  of  the  shell.  The  urinary  bladder  exists  in  seve- 
ral genera  and  species  of  fishes. 

In  the  human  subject  the  urinary  bladder  is  placed  in  the  pelvis 
or  basin  immediately  behind  the  symphysis  pubis,  and  before  the 
rectum,  or  terminal  portion  of  the  intestines,  in  the  male ;  but 
it  is  separated  from  it  in  the  female  by  the  uterus  and  vagina. 
Its  form  and  relations  vary  according  to  the  age  of  the  individual. 
In  infancy  it  is  of  a  pyriform  shape,  and  is  contained  almost 
entirely  in  the  abdomen,  thus  resembling  its  permanent- condition  in 
quadrupeds.  At  this  period  it  may  be  considered  as  consisting  of 
three  portions ;  the  narrow  tapering  part,  or  neck,  the  upper  rounded 
portion,  or  fundus  (sometimes  called  summit),  and  the  intermediate 
portion,  or  body ;  but  as  the  pelvis  expands  the  bladder  gradually 
subsides  into  it,  and  undergoes  a  remarkable  change  of  form.  Thus, 
in  the  adult  its  figure  i3  that  of  a  short  oval,  compressed  at  the  fore 
and  back  part  ;  its  lower  surface  subsides  on  the  rectum,  and  expand- 


Fig.  1. — The  Ureters,  running  from 

the  kidneys  to  the  bladder. 
a,  Aorta ;   b,  bifurcation ;  c,  abdo- 
minal muscles  turned  down ;   d,  tho 
rectum    exit    and   tied ;     e,  bladder : 


ing  forms  what  is  termed  by  anatomists  the  bas  fond  of  the  bladder. 
This  change  of  form  is  dependent  not  only  upon  the  enlargement  of 
the  cavity  in  which  the  bladder  is  contained,  but  also  upon  the  weight 
of  the  fluid  which  it  habitually  sustains,  and  thus  in  advanced  age  it 
is  more  deeply  sunk  in  the  pelvis  than  in  the  middle  periods  of  life. 
In  the  female  its  transverse  diameter  is  greater  than  in  the  male,  in 
consequence  of  the  antero-posterior  diameter  of  the  pelvis  being 
encroached  upon  by  the  uterus.  Its  capacity  varies  in  the  different 
periods  of  life ;  and  as  a  general  rule  it  may  be  said  to  increase  in 
proportion  as  the  individual  advances  in  years,  and  to  be  greater  in 
females  than  in  males.  Its  capacity  is  modified  in  different  individuals 
by  their  habits  and  the  natural 
exercise  of  its  functions.  It  is 
more  particularly  changed  by 
disease ;  thus,  from  the  effects  of 
long-continued  irritation  it  may  be 
reduced  to  such  a  state  that  it 
will  not  contain  more  than  a  few 
drops  of  urine ;  and,  on  the  con- 
trary, when  from  any  cause  its 
contents  cannot  be  duly  evacuated, 
it  may  be  distended  so  as  to  con- 
tain many  quarts  of  urine,  and 
occupy  a  large  proportion  of  the 
abdomen.  Its  ordinary  capacity 
may  be  estimated  at  a  pint  and  a 
half. 

The  neck  or  constricted  portion 
of  the  bladder  is  compared  to  & 
truncated  cone,  longer  at  the 
sides  and  below  than  above.  In 
infancy,  owing  to  the  position  of 
the  bladder,  its  direction  is 
oblique ;  for  a  similar  reason  it 

is  horizontal  in  the  adult ;  it  ff'xaeten ;"  g  g  kidneys 
differs  in  structure  from  the  rest 
of  the  organ.  The  neck,  which  is  formed  of  a  somewhat  fibrous 
whitish  substance,  is  the  connecting  medium  between  the  bladder 
and  the  urethra.  Its  posterior  part  rests  on  the  rectum ;  its  anterior 
is  surrounded,  at  least  below  and  at  the  sides,  by  the  prostate  gland, 
which  is  peculiar  to  the  male,  and  is  composed  of  an  aggregation 
of  mucous  follicles,  disposed  so  as  to  form  three  lobes,  one  on  each 
side  of  the  neck  of  the  bladder,  and  one  below  called  the  middle  lobe, 
which  forms  a  slight  projection  into  the  opening  of  the  urethra. 

The  bladder,  like  the  other  hollow  viscera,  is  composed  of  thre.3 
layers,  or  coats,  united  to  each  other  by  cellular  tissue ;  these  coats  are 
the  peritoneal  or  serous,  the  muscular,  and  the  mucous.  Tha 
peritoneal  coat  has  been  already  described  as  investing  only  a  portion 
of  the  organ  ;  it  is  united  to  the  muscular  coat  by  cellular  tissue, 
which  is  extended  over  the  whole  of  the  latter,  being  however  thinner 
under  the  peritoneal  coat  than  elsewhere.  The  muscular  coat  hai 
been  described  by  some  anatomists  as  a  distinct  muscle  under  tho 
name  of  detrusor  urine ;  it  is  composed  of  pale  fibres  interlacing  in 
all  directions.  Three  distinct  layers  have  been  described,  but  it  is 
sufficient  for  all  useful  purposes  to  say,  that  the  superficial  fibres  are 
directed  in  the  course  of  the  axis  of  the  bladder ;  that  at  the  sides 
they  are  more  and  more  oblique ;  and  that  the  more  internal  fibres 
assume  a  circular  direction  as  they  approach  the  neck  of  the  bladder, 
so  that  some  anatomists  have  described  them  in  this  part  as  a  distinct 
muscle,  under  the  name  of  'sphincter  vesicae.  This  reticulated 
structure  of  the  muscular  coat  enables  the  bladder  to  contract  so 
perfectly  as  to  expel  every  drop  of  its  contents. 

When  the  bladder  is  much  distended,  the  muscular  coat  becomes 
attenuated  to  such  a  degree,  that  it  is  difficult  to  distinguish  it  from 
cellular  tissue.  Sometimes  its  fibres  become  so  much  enlarged  from 
the  effects  of  long-continued  irritation  and  overaction  of  the  organ, 
that  they  form  projecting  lines  or  columns  under  the  mucous  coat ; 
this  appearance  of  the  bladder  is  dessignated  by  the  French  Vessie  a 
Colonnes.  The  mucous  membrane  is  occasionally  protruded  between 
these  columns,  forming  sacs,  or  pouches,  in  which  urinary  calculi  are 
sometimes  lodged ;  these  calculi  are  then  said  to  be  encysted  or 
sacctdated.  The  muscular  coat  is  united  to  the  third,  last,  or  mucous 
coat  by  a  distinct  layer  of  cellular  tissue,  to  which  the  term  nervous 
or  vascular  coat  is  sometimes  improperly  applied.  The  mucous  coat, 
or  lining  of  the  bladder,  belongs  to  that  division  of  the  mucous 
membranes  denominated  genito-urinary  ;  it  not  only  lines  the  bladder, 
but  is  prolonged  upwards  along  the  ureters  into  the  kidneys,  and 
downwards  along  the  urethra ;  it  is  of  a  pale  rose-colour,  is  smooth 
when  the  bladder  is  distended,  and  corrugated  when  it  is  empty ;  it 
secretes  a  viscid  fluid  termed  mucus,  which  protects  it  from  the 
acrimony  of  the  fluid  with  which  it  is  constantly  in  contact.  Three 
openings  are  seen  in  it ;  two  situated  posteriorly,  about  an  inch  and  a 
half  from  each  other,  which  are  the  openings  of  the  ureters,  and  one 
anteriorly,  which  is  the  opening  of  the  urethra.  Extending  from 
the  openings  of  the  ureters  to  that  of  the  urethra  are  observed  two 
prominent  lines,  which  are  formed  by  muscular  fibres  elevating  th* 
mucous  coat ;  these  lines  form  the  sideB  of  a  triangle,  the  base  of 
which  is  an  imaginary  line  drawn  between  the  openings  of  the  ureters; 
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the  apex  is  at  the  urethra.  The  space  thus  marked  out  is  denomi- 
nated the  trigone  vesicale ;  it  is  paler  than  the  rest  of  the  internal 
surface  of  the  bladder,  is  possessed  of  peculiar  sensibility,  and  is 
smooth  in  the  contracted  as  well  as  in  the  distended  condition  of  the 
bladder. 

The  two  prominent  lines  which  form  the  sides  of  the  trigone 
vesicale,  according  to  Sir  C.  Bell,  are  distinct  muscles,  the  muscles  of 
the  ureters.  They  have  their  fixed  point  or  origin  at  that  prominence 
or  tubercle  existing  at  the  inferior  surface  of  the  urethra,  which  has 
been  already  described  as  formed  by  the  middle  lobe  of  the  prostate, 
their  insertion  or  moveable  point  being  at  the  opening  of  the  ureters. 
Their  use  is  to  assist  in  the  contractions  of  the  bladder,  to  support 
and  close  the  mouths  of  the  ureters,  and  to  preserve  the  obliquity  of 
these  canals  by  drawing  them  down  during  the  contractions  of  the 
bladder.  The  tubercle  whence  these  muscles  are  supposed  to  take 
their  origin  is  termed  the  luette  or  uvula  vesicae  ;  but  these  terms 
are  more  particularly  applicable  to  it  when  enlarged  and  diseased.  It 
then  forms  a  prominent  tumour  at  the  orifice  of  the  urethra,  acts 
the  part  of  a  valve,  and  becomes  a  troublesome  cause  of  retention  of 
urine. 

The  arteries  of  the  bladder  are  derived  from  the  internal  iliac  and 
its  branches;  its  veins  empty  themselves  into  the  internal  iliac  vein  ; 

these  vessels  are  most  abun- 
dant about  its  neck  and  has 
fond.  The  lymphatics  fol- 
low the  course  of  these  ves- 
sels. The  nerves  are  of  two 
kinds,  the  one  derived  from 
the  sacral  plexus  of  the 
cerebro-spinal  system,  the 
nerves  of  animal  life ;  the 
other  derived  from  the 
hypogastric  plexus  of  the 
sympathetic,  the  nerves  of 
organic  life. 

.  The  direction  of  the  blad- 
der is  oblique,  being  inclined 
somewhat  forwards  and  up- 
wards. In  proportion  to 
the  degree  of  distension  the 
obliquity  is  increased,  in 
9  consequence    of   the  neck 

Fig.  2.— Side  view  of  the  Bladder  of  an      being  fixed.    It  is  retained 
adult  male.  jn      pOSition  by  two  lateral 

a,  Pubea  ;  b,  sacrum  ;  c,  recti  muscles ;  ligaments,  one  on  each  side, 
A  d,  rectum;  e,  bladder ;  /,  vas  deferens;  and  au  anter;or  ligament; 
g  .ureter;  Ayesicula  scminalis ;  ,,  prostate  j  Jt  j  j.  nts  are 
gland;  urethra;  k  k  k,  peritonaeum,  re-  ,  ..  °„  c 
fleeted  from  rectum  upon  bladder,  thence  upon  prolongations  of  the  fascia 
the  recti  muscles.  diaca,  which  passing  down 

into  the  pelvis  assumes  the 
name  of  fascia  pelvica,  and  becomes  identified  with  the  prostate  gland 
and  side  of  the  bladder.  The  anterior  ligament  is  double,  and  itisformed 
by  the  fascia  transversalis,  which  passing  down  behind  the  symphysis 
pubis  is  reflected  upon  the  upper  surface  of  the  prostate  gland ;  from 
the  point  of  reflection  two  strong  fasciculi  of  fibres  pass  to  the  anterior 
surface  of  the  bladder.  These  ligaments  are  sometimes  called  the 
proper  ligaments  of  the  bladder  to  distinguish  them  from  certain  folds 
of  the  peritonaeum,  sometimes  called  false  ligaments.  As  the  bladder 
is  peculiarly  interesting  in  a  surgical  point  of  view,  anatomists  have 
endeavoured  to  describe  it  precisely,  and  with  this  view  they  have 
divided  it  into  six  regions  or  surfaces — an  anterior,  a  posterior,  two 
lateral,  a  superior,  and  an  inferior. 

The  anterior  surface,  in  the  collapsed  state  of  the  organ,  lies  behind 
the  symphysis  pubis,  with  which  it  is  connected  by  loose  cellular 
tissue;  when  distended,  the  bladder  rises,  and  its  anterior  surface 
comes  in  relation,  or  in  contact,  with  the  recti  muscles  of  the  abdomen. 
The  posterior  surface  is  covered  by  the  peritoneum,  which  in  the 
male  is  reflected  upon  it  from  the  rectum,  in  the  female  from  the 
uterus  and  vagina ;  it  is  then  reflected  from  the  sides  of  the  bladder 
to  the  iliac  fossa? ;  at  the  points  of  reflection  it  forms  folds,  one  on 
each  side  and  two  posteriorly ;  these  have  been  improperly  described 
as  ligaments,  for  instead  of  confining  the  bladder  they  serve  rather  as 
provisions  to  facilitate  its  expansion. 

The  lateral  regions  are  partially  covered  by  the  peritonaeum ;  running 
along  them  we  find  the  umbilical  arteries,  or  their  remains,  in  both 
sexes,  and  the  vasa  deferentia  in  the  male.  The  superior  region,  or 
fundus,  is  partially  covered  by  the  peritonaeum,  which  is  reflected 
thence  on  to  the  inner  surface  of  the  recti  muscles  ;  it  has  a  fibrous 
cord  attached  to  it  termed  the  urachus,  which  lies  between  the 
peritonaeum  and  the  recti  muscles,  and  being  accompanied  by  the 
remains  of  the  umbilical  arteries  extends  to  the  umbilicus,  where  it 
becomes  identified  with  the  abdominal  aponeuroses.  This  fibrous  cord 
appears  to  be  useful  in  retaining  the  bladder  in  its  situation,  for  never 
in  the  human  subject,  except  in  certain  cases  of  malformation,  which 
are  very  rare,  does  it  present  the  form  of  a  canal,  such  as  it  is  found 
to  be  in  the  young  of  certain  quadrupeds,  in  which  it  is  the  medium 
of  communication  between  the  bladder  and  a  bag,  or  sac  termed  the 
r.Uantoid. 


The  secretion  of  the  urine  is  performed  by  the  kidneys  [K1DNE7]  ; 
it  is  constantly  going  on,  and  does  not  exhibit  those  alternations  of 
action  and  repose  observable  in  the  other  secretions. 

The  urine,  being  secreted,  dribbles  along  the  ureters,  and  its 
descent  is  probably  aided  by  the  contractility  of  these  tubes  and  the 
impulse  of  the  neighbouring  arteries.  It  drops  into  the  bladder  and 
gradually  distends  it,  but  it  is  prevented  from  regurgitating 
into  the  ureters  in  consequence  of  these  tubes  taking  an  oblique 
course  between  the  muscular  and  mucous  coats  before  they  perforate 
the  latter.  As  the  urine  accumulates,  these  tubes  are  more  and  more 
compressed,  and  the  obstacle  to  regurgitation  is  increased ;  but  the 
column  of  urine  descending  along  the  ureters,  being  higher  than 
that  contained  in  the  bladder,  is  not  prevented  from  entering 
into  it. 

When  a  sufficient  quantity  of  urine  is  accumulated  in  the  bladder, 
varying  according  to  the  degree  of  irritability  of  the  organ,  a  general 
uneasy  sensation  is  produced,  and  a  more  particular  one  referred  to 
the  trigone  vesicale  :  the  diaphragm  and  abdominal  muscles  are  called 
into  action,  the  resistance  of  the  neck  of  the  bladder  is  overcome  (the 
sphincter,  if  we  admit  its  existence,  relaxes),  the  muscular  fibres  of 
the  bladder  contract,  and  are  able  without  further  assistance  to 
evacuate  every  drop  of  its  contents. 

BLADDER-CATCHFLY.  [Silene.] 

BLADDER-GREEN.  [Rhamnus.] 

BLADDER-NUT.  [Staphylea.] 

BLADDER-SENNA.  [Colutea.] 

BLADDERWORT.  [Utricularia.] 

BLAKEA,  a  genus  of  plants  belonging  to  the  natural  order 
Melastomacece,  named  by  Dr.  Patrick  Browne  in  honour  of  Martin 
Blake.  The  species  are  trees  or  shrubs  with  large  showy  red  flowers. 
The  calyx  is  girded  with  from  four  to  six  broad  scales ;  the  corolla 
with  six  petals  ;  the  fruit  a  6-celled  berry,  crowned  with  the  calyx. 
The  leaves  have  from  three  to  five  nerves.  B.  quinquencrvis,  Aublet, 
B.  triplinervis,  Linnaeus,  is  a  native  of  Brazil,  Guyana,  and  Tri- 
nidad. It  produces  a  large  yellow  berry,  which  is  eaten  in  the 
countries  where  it  grows.  B.  parasitica  is  a  native  of  Guyana  and 
Maranham,  having  red  flowers.  It  is  a  climbing  shrubby  plant,  rooting 
itself  in  other  trees.  It  yields  a  colouring  matter  employed  for  dyeing 
red. 

BLAPS  (Fabricius),  a  genus  of  Insects  belonging  to  the  order 
Coleoptcra,oi  the  section  Heteromera,  and  family  Melasoma  (Latreille). 
The  principal  generic  characters  are  : — Antennae  with  the  two  basal 
joints  short,  their  breadth  equalling  their  length;  the  third  joint  long, 
exceeding  that  of  the  two  following  together ;  the  three  following 
joints  are  longer  than  broad ;  the  remaining  joints  nearly  round, 
excepting  the  terminal  one,  which  is  round  at  the  base  and  acuminated 
towards  its  extremity;  maxillary  palpi  with  the  terminal  joint 
flattened,  and  when  viewed  from  above  or  below  somewhat 
hatchet-shaped ;  thorax  broad,  sides  rounded,  posterior  margin 
straight :  abdomen  oblong-ovate,  exceeding  the  thorax  in  width  :  elytra 
generally  soldered  together,  incurved  so  as  to  embrace  the  sides  of  the 
abdomen,  more  or  less  acuminated  towards  the  apex,  and  prolonged  to 
a  point  at  the  apex. 

The  species  of  this  genus  are  tolerably  abundant,  and  frequent 
dark  damp  situations,  such  as  the  caverns  in  rocks,  &c.    In  this 

country  there  are  only  two  well- 
authenticated  species,  Blaps  obtusa 
and  B.  mortisaya :  the  latter  is  very 
common  in  our  kitchens  and  cellars 
(in  company  with  the  cockroach)  ; 
the  former  is  much  less  abundant. 
It  is  occasionally  found  with  B. 
mortisaya. 

Both  species  are  of  an  obscure 
black  colour,  and  about  three- 
quarters  of  an  inch  in  length.  As  B. 
mortisaya  is  a  well-known  common 
species,  we  will  merely  mention 
the  characters,  distinguishing  the 
rarer  one  from  it.  The  first  striking 
difference  is  the  superior  breadth  in 
B.  obtusa;  the  antennae  are  shorter, 
the  fourth,  fifth,  and  sixth  joints  are 
a,  Blaps  obtusa,  rather  above  the  scarcely  longer  than  broad  (while 
natural  size;  ft,  an  antenna  of  the  m  jg  mortisaya  their  length  is  nearly- 
same  magnified.  double  the  breadth) :  the  thorax 
has  its  hinder  angles  rounded  (in  mortisaya  they  are  acute)  :  the  legs 
are  much  shorter  in  proportion,  and  the  elytra  are  distinctly  punctured. 

Baker  relates  that  he  kept  a  Darkling  Beetle  (B.  mortisaya)  three 
years  without  food. 

(Kirby  and  Spence,  Introduction  to  Entomoloyy.) 
BLA'TTID^E,  a  family  of  Insects  of  the  order  Orthoptcra.— 
Distinguishing  characters  :  tarsi  5-jointed,  the  under  wings  folded 
longitudinally  only,  head  hidden  by  the  thorax;  body  oval  or  rounded, 
and  depressed;  antennae  long  and  thread-like,  and  composed  of  a 
great  number  of  very  minute  joints ;  palpi  long;  thorax  largo,  slightly 
convex,  generally  broader  than  long,  and  as  it  were  a  shield,  covering 
the  head  and  base  of  the  wing-cases,  which  latter  are  of  a  parchment- 
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like  nature,  and  ramified  with  nerves  ;  one  elytron  laps  over  the 
other ;  the  posterior  extremity  of  the  abdomen  is  furnished  with  two 
conical  articulated  appendages ;  legs  furnished  with  spines. 

The  Blattidce  are  extremely  active  voracious  insects,  some  species 
apparently  eating  almost  anything  that  comes  in  their  way.  Mr. 
Stephens  enuuieir.tes  seven  species  indigenous  to  this  country,  and 
four  that  are  not  strictly  so  ;  among  the  last  mentioned,  the  well- 
known  and  troublesome  Cockroach  (Blatta  orientalis)  may  be  enume- 
rated. It  is  said  to  have  come  originally  from  Asia,  but  on  this  point 
there  is  some  little  doubt ;  the  nocturnal  habits  and  ravages  of  this 
species  are  too  well  known  to  need  description.  The  male  in  its 
mature  state  has  wings  extending  only  half  the  length  of  the  body ; 
the  female  has  only  rudimentary  wings  ;  her  eggs,  which  are  about 
16  in  number,  are  deposited  inclosed  in  an  oblong,  nearly  cylindrical, 
but  slightly  compressed  case,  with  an  elevated  serrated  edge  on  one 
side  :  this  at  first  is  of  a  whitish  colour,  but  after  a  little  time  becomes 
brown  and  of  a  firm  nature;  the  female  carries  this  case  about  with 
her  at  first,  fixed  to  the  abdomen  by  a  gum-like  substance.  From  this 
asylum  the  young  make  their  escape  by  emitting  a  fluid  which  softens 
a  part  of  the  case. 

The  species  of  this  family  have  been  divided  into  two  genera  by 
Latreille  ;  Blatta  and  Kakerlac  (a  named  used  for  the  Blattcc  by  the 
American  colonists),  the  latter  division  including  those  species  in  which 
the  females  are  apterous  (of  which  the  B.  orientals  forms  a  type), 
and  the  former  those  in  which  both  sexes  possess  wings. 

The  number  of  exotic  species  of  this  tribe  is  very  great ;  the 
indigenous  species  of  this  country  are — B.  Germanica,  pallens,  pcrspi- 
cillaris,  Panzeri,  nigrvpes,  livida,  pallida,  and  Lapponica.  Most  of 
these  are  comparatively  small,  and  are  found  in  woods;  the  last- 
mentioned  species  is  said  to  swarm  in  the  huts  of  the  Laplanders, 
where  it  commits  great  havoc,  and  in  conjunction  with  Silplia 
Lapponica  has  been  known  to  devour  their  whole  supply  of  dried 
fish  in  a  single  day. 

(Kirby  and  Speuce,  Introduction  to  British  Entomology  ;  Stephenson, 
Illustrations  of  British  Entomology.) 

BLAUW-BOC,  or  BLUE  BUCK.  [Ahtilope;e.] 

BLAZING-STAlt.  [Helonias.] 

BLECHNUM,  a  genus  of  plants  belonging  to  the  natural  order  of 
Ferns  and  the  tribe  Adiamtdrias.  It  has  its  thecte  in  a  continuous 
line  parallel  to  the  midrib  upon  the  transverse  anastomosing  veins, 
and  covered  by  a  continuous  scarious  indusium.  There  is  but  one 
British  species  of  this  genus,  the  B.  boreale,  Hard  Fern.  It  has 
barren  pectinate-pinnatifid  fronds,  with  broadly  linear  rather  obtuse 
pinnse,  fertile  frond  pinnate,  pinna;  linear  acute.  This  plant  is 
exceedingly  common  in  Great  Britain,  and  is  found  almost  everywhere 
in  woods,  on  commons,  heaths,  and  all  uncultivated  ground.  It  occurs 
in  every  European  list  of  plants,  and  has  been  found  in  Northern 
Africa  and  North  America.  It  is  the  Lomaria  Spicant  of  Desveux, 
who  is  followed  by  Mr.  Newman,  in  his  '  History  of  British  Ferns.' 
Linnaeus  described  it  as  an  Osmunda.  The  roots  of  this  fern  are 
black,  tough,  and  wiry ;  the  rhizoma  tufted  and  hairy.  The  other 
species  of  Blechnum  are  inhabitants  of  South  America,  Australia,  and 
the  Cape  of  Good  Hope.  They  are  frequently  cultivated  in  collections 
of  Ferns.    (Babington,  Manual ;  Newman,  History  of  British  Ferns.) 

BLE'DIUS,  a  genus  of  Insects  of  the  order  Coleoptera  and  family 
Stenidee.  Antenna;  with  the  basal  joint  very  long,  the  remaining 
joints  bent  at  an  angle  with  the  first ;  maxillary  palpi  with  the 
second  and  third  joints  large,  terminal  one  slender ;  mandibles 
armed  with  a  tooth  internally  towards  the  apex  ;  body  elongate  and 
cylindrical ;  head  furnished  with  two  tubercles  or  spines ;  thorax 
armed  with  a  horn  in  the  males ;  legs  short,  the  four  anterior  tibi;e 
broad  and  flat,  having  numerous  spines  on  the  external  pai-t ;  tarsi 
four-jointed. 

The  Bleclii  appear  to  be  peculiar  to  the  sea-coast,  where  they 
burrow  in  the  wet  clay  or  sand  near  pools  of  water,  by  means  of  the 
spined  anterior  tibia;  above  described.  They  are  gregarious  in  their 
habits.  Three  species  have  been  discovered  in  this  country,  all 
of  which  are  of  a  black  colour,  with  the  wing-cases  more  or  less  red. 

Bledius  tricornis,  in  the  male  sex,  has  two  short  horns  on  the 
head,  and  one  long  smooth  horn  proceeding  horizontally  from  the 
front  of  the  thorax.    Length  about  3-12ths  of  an  inch. 

B.  Taurus,  in  the  male,  has  two  long  and  slender  horns  on  the 
head ;  the  thoracic  horn  is  pubescent  at  the  apex  ;  about  the  same 
size  as  the  last. 

B.  Ruddii  has  short  acute  homs  on  the  head,  and  the  thoracic 
horn  pubescent  at  the  apex  ;  it  is  rather  less  than  the  two  foregoing 
species. 

BLE'MUS,  a  genus  of  Insects  of  the  order  Coleoptera  and  family 
Ilarpalidce.  Head  almost  as  large  as  the  thorax,  the  portion  joining 
the  anterior  part  of  the  eyes  distinctly  elevated ;  antenna;  very 
long ;  palpi  with  the  terminal  joint  somewhat  conical  and  rather 
acute ;  labium  slightly  notched  in  front ;  thorax  considerably  narrowed 
yosteriorly  ;  body  elongate  and  rather  depressed ;  wings  ample  ;  the 
joints  of  the  anterior  tarsi  of  the  male  dilated. 

About  six  British  species  of  this  genus  have  been  discovered,  the 
largest  of  which  does  not  exceed  3-l'2ths  of  an  inch.  All  the  species 
are  of  a  pale-yellow  or  ochre  colour,  having  more  or  less  of  a  bluish 
shade  on  the  disc  of  the  elytra,  excepting  B.    consputus,  which 


although  generally  placed  in  this  genus  we  do  not  consider  as  strictly 
belonging  to  it.  B.  fasciatus,  which  may  be  considered  the  type  of 
the  genus,  is  rather  more  than  2-12ths  of  an  inch  in  length,  and  of  a 
pale  ochre-colour,  with  a  blue-black  fascia  crossing  the  elytra.  This 
beautiful  little  species  has  been  found  near  London,  and  in  various 
other  parts ;  but,  like  all  the  species  of  this  genus,  is  rather  scarce. 

BLENDE,  a  name  particularly  given  to  Zinc-Blende,  but  most 
commonly  used  by  mineralogists  as  denoting  an  order  which  in  the 
system  of  Professor  Jameson. of  Edinburgli  contains  the  following 
genera  : — Manganese-Blende,  Zinc-Blende  or  Garnet-Blende,  Antimony- 
Blende,  Ruby-Blende.  The  word  is  probably  derived  from  a  German 
verb  (used  only  in  combinations)  signifying  to  mix  :  the  term  'blende' 
signifies  a  mineral  which  contains  no  ore — in  fact  a  pseudo-galena. 
[Zinc] 

BLE'NNIUS,  Blennies  (French,  Baveuses),  a  genus  of  Fishes  of  the 
section  Acantliopterygii  and  family  Gobioidai  (Gobies).  Both  the  Greek 
and  the  French  names  have  been  applied  to  this  genus  from  the  mucous 
matter  with  which  the  bodies  of  these  fishes  are  covered.  They 
may  be  easily  distinguished  by  their  having  the  ventral  fin  placed 
before  the  pectoral,  and  containing  generally  but  two  rays.  The 
head  is  short  and  rounded  ;  teeth  long  and  slender,  and  placed  in  a 
single  row ;  body  long,  compressed,  smooth,  and  possessing  only  one 
dorsal  fin,  which  extends  nearly  the  whole  length  of  the  back ;  they 
have  no  air-bladder. 

The  species  of  this  genus  are  small,  live  in  shoals,  but  not  in  great 
numbers.  They  are  very  active  and  tenacious  of  life,  and  frequent 
rocky  coasts,  where  they  may  often  be  found  in  the  pools  of  water 
left  by  the  tide,  hiding  themselves  among  the  weeds  and  in  the 
crevices  of  the  rocks. 

The  genus  Blcnnius  of  Linn£eus,  in  Cuvier's  'Begne  Animal,'  is 
divided  into  the  following  subgenera  :  Myxodes,  Salarias,  Clinus, 
Cirrhibarba,  Marccnoidcs,  Opistognathus,  and  Zoarcus.  At  present  we 
confine  ourselves  to  the  Blennies,  properly  so  called,  of  which, 
according  to  Mr.  Yarrell,  we  have  five  species  frequenting  our  coasts. 
The  first,  B.  Montagui,  Montagu's,  or  Diminutive,  Blenny,  is  generally 
of  an  olive-green  above,  spotted  with  pale-blue  shaded  to  white ; 
belly  white,  pectoral  fins  spotted  with  orange.  The  head,  viewed 
laterally,  forms  an  obtuse  angle  in  front,  and  is  furnished  with  a 
transverse  conic  or  angular  fimbriated  crest.  The  dorsal  fin  has 
30  rays,  pectoral  12,  ventral  2,  anal  (which  extends  from  the  vent  to 
the  tail)  18,  and  the  caudal  (which  is  rounded)  14.  It  is  found  on 
the  south  coast  of  Devon. 

B.  occllaris,  the  Ocellated  Blenny,  or  Butterfly-Fish,  is  scarcely  three 
inches  long,  the  head  is  rounded,  the  part  anterior  to  the  eyes  very 
short,  and  above  the  eyes  two  slender  fimbriated  appendages  are 


l!uttcrfh--Fisu  (Blennius  ocellaris). 


situated ;  body  elongate ;  dorsal  fin  extending  from  the  back  part  of 
the  head  to  the  tail,  and  consists  of  2b'  rays,  of  which  the  first  is  con- 
siderably longer  than  the  rest,  the  nine  following  diminish  in  length  to 
the  eleventh,  which  is  shortest,  the  twelfth  nearly  double  the  length 
of  the  last,  from  this  the  remaining  rays  gradually  increase  in  length 
to  about  half-way,  and  then  decrease  towards  the  tail ;  a  large  dark- 
brown  spot  extends  from  the  sixth  to  the  ninth  ray.  The  pectoral 
fins  have  each  12  rays,  ventral  2,  anal  17,  and  caudal  11.  The  body 
is  of  a  pale-brown  colour,  varied  with  patches  of  a  deeper  hue ;  the 
pectoral  and  ventral  fins  are  darker  than  the  others.  This  species 
frequents  the  coast  of  Devonshire  and  elsewhere,  but  is  not  common. 

B.  gattorugine,  the  Gattoruginous  Blenny,  is  about  five  or  six  inches 
in  length  ;  it  is  elongate,  rather  robust  anteriorly,  the  forehead  slopes 
considerably  from  the  posterior  part  to  the  anterior;  the  head  ia 
grooved  between  the  eyes,  and  furnished  with  two  branched  mem- 
branes situated  just  above  the  eyelids ;  the  dorsal  fin  extends  from  the 
back  part  of  the  head  to  the  tail,  the  central  part  is  very  slightly  nar- 
rower than  the  rest.  The  fins  and  body  are  of  a  dark  reddish-brown 
colour,  the  belly  and  hinder  portion  of  the  former  is  of  a  paler  brown. 
The  dorsal  fin  has  33  rays,  the  pectoral  fins  are  broad  and  rounded, 
and  have  each  14,  the  ventral  fin  2,  and  the  anal  23  rays ;  the  tali  is 
slightly  rounded,  and  has  11  rays.  It  has  been  found  in  Poole 
Harbour  and  other  parts.    Not  common. 

B.  pholis,  the  Shanny.  In  this  species  all  the  rays  of  the  dorsal  fin 
are  nearly  of  equal  length,  except  the  eleventh  and  twelfth  (which  are 
short) ;  the  number  of  these  rays  is  31,  pectoral  13,  ventral  2,  anal  I!1, 
caudal  11 ;  the  colour  is  very  variable,  but  consists  of  shades  of  brown. 
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B.  pholis  may  however  be  readily  distinguished  from  any  of  the  known 
British  species  by  the  absence  of  the  appendages  on  the  head. 

B.  Yarrdlii,  the  Crested  or  Yarrell's  Blenny.  This  species  may  be 
known  by  its  elongated  even  shape,  the  uniform  length  of  the  rays  of 
the  dorsal  fin,  the  form  of  the  tail  (which  has  the  external  rays 
shortest,  the  others  increasing  in  length  to  the  middle,  thus  being 
somewhat  lanceolate  in  shape),  and  the  four  appendages  of  the  head 
which  are  all  fimbriated.  Two  of  these  appendages  are  placed  one 
over  each  eye,  and  connected  by  a  transverse  fold  of  skin  ;  behind 
these  are  placed  the  other  pair,  which  are  of  a  larger  size.  The  fin 
rays  are,  dorsal  51,  pectoral  14,  ventral  3,  anal  36,  and  caudal  16. 

This  species  was  formerly  confounded  with  B.  palmiconius  and 
B.  galerita,  but  Valenciennes  has  pointed  out  its  distinctive  characters 
and  named  it  after  the  distinguished  British  icthyologist  whose  name 
it  now  bears.  A  specimen  of  this  very  rare  British  fish  was  exhibited 
amongst  the  earliest  specimens  in  the  Aquavivarium  in  the  Regent's 
Park,  and  is  still  alive  (July,  1853).  Many  other  species  of  Blenny 
have  been  exhibited  in  the  tanks  of  the  establishment.  All  the  species 
are  remarkable  for  the  facility  with  which  they  use  the  ventral  fins 
for  enabling  them  to  cling  to  and  move  about  upon  the  rocks  and 
stones  by  which  they  are  surrounded. 

BLE'PHARIS,  a  genus  of  Acanthopterygious  Fishes,  which  according 
to  Cuvier  belongs  to  the  seventh  family  of  that  tribe,  called  Scomhe- 
roidet.  They  may  be  distinguished  by  their  having  long  filaments  to 
their  second  dorsal,  and  to  their  anal  fin  ray3;  ventrals  much  prolonged, 
the  spines  of  the  first  hardly  piercing  the  skin ;  body  elevated,  the 
profile  with  the  ordinary  degree  of  curvature. 

BLE'PSIAS,  a  genus  of  Acanthopterygious  Fishes,  belonging  to  the 
section  having  hard  cheeks.  Of  this  genus  but  one  species,  Billosus,  is 
known,  which  belongs  to  the  Aleutian  Islands.  Generic  characters  : 
head  compressed,  cheeks  mailed,  fleshy  barbels  under  the  lower  jaw, 
gills  with  five  rays  ;  one  dorsal  fin  divided  into  three  unequal  lobes ; 
ventral  fin  very  small. 

BLESS-BOC.  [Antilope;e.] 

BLETHI'SA  (Bonelli),  a  genus  of  Insects  belonging  to  the  order 
Coleopterce,  by  some  authors  associated  with  the  family  Harpalida, 
and  by  others  with  the  Elaphridw.  The  former  is  probably  more 
correct,  as  doubts  may  be  entertained  that  the  latter  family  is  a 
natural  one.  Head  large,  eyes  slightly  prominent,  mandibles 
obscurely  toothed ;  palpi  with  the  two  terminal  joints  of  equal 
length,  the  terminal  rather  ovate,  truncated  at  the  apex  ;  mentum 
emarginate  anteriorly,  the  emargination  with  an  obscure  bifid  lobe ; 
antenna;  short,  the  three  basal  and  base  of  the  fourth  joints  naked  ; 
thorax  rather  short,  rounded  at  the  sides;  elytra  elongated,  very 
convex  and  impressed  with  numerous  small  excavations ;  anterior 
tarsi  of  the  male  with  four  slightly-dilated  joints. 

Of  this  beautiful  genus  but  one  species  has  been  found  in  this 
country,  Blethisa  midtipunctata  ;  and  apparently  only  two  others  are 
yet  known  on  the  continent.  The  species  just  named  frequents 
marsliy  situations,  and  is  often  found  crawling  upon  willow-trees ;  it 
is  about  half  an  inch  long,  and  of  a  rich  bronze  or  brassy  hue,  by 
which  characters,  combined  with  the  numerous  indented  points  on 
the  elytra,  it  may  easily  be  distinguished. 

BLETI  A,  a  genus  of  plants  belonging  to  the  natural  order  Orchidacew 
The  corms  of  Bletia  verccunda  are  said  by  Dr.  P.  Browne  to  have  a 
bitterish  flavour,  and  when  dry  to  be  used  with  advantage  as  a  stomachic. 

BLETTING.  All  ripe  fruits  after  they  have  been  kept  for  some 
time  begin  to  decompose,  and  the  spots  formed  on  the  fruit  during 
this  process  have  been  called  by  Professor  Lindley  '  Blets.'  During 
the  whole  time  of  the  growth  of  the  fruits  of  plants  various  important 
chemical  changes  go  on  in  their  tissues,  especially  whilst  ripening. 
These  changes  have  been  examined  with  great  care  by  Berard.  At 
first  the  flesh  of  most  fruits  consists  of  fibrous  or  cellular  tissue, 
which  is  mostly  composed  of  lignine.  The  liquid  of  fruits  is  sap, 
which  exists  between  the  cells  in  the  intercellular  passages.  This 
liquid,  besides  a  great  quantity  of  water,  contains  sugar,  gum,  malic 
acid,  malate  of  lime,  colouring  matter,  a  peculiar  vegeto-animal 
substance  (protein),  and  an  aromatic  secretion  proper  to  each  fruit. 
In  such  fruits  as  the  grape  there  is  tartrate  of  potash  and  lime  ;  in 
the  lemon  and  the  gooseberry,  citric  acid.  As  the  process  of  ripening 
goes  on,  the  quantity  of  water  diminishes,  and  the  sugar  increases. 
This  sugar  is  formed  at  the  expense  of  the  lignine,  and  is  either  in  a 
concrete  state,  as  in  the  grape,  fig,  and  peach,  or  fluid,  as  in  most 
fruits.  It  is  after  this  period  that  Bletting  comes  on,  and  changes 
take  place  in  the  fruit  which  render  it  unfit  for  the  ordinary  uses  of 
man.  Bletting  is  attended  with  the  formation  of  carbonic  acid,  the 
nitrogenised  substance  euters  into  a  state  of  putrefaction,  and  the 
sugar  undergoes  fermentation.  These  processes  are  undergone  most 
rapidly  when  the  fruit  is  exposed  to  the  action  of  the  oxygen  of  the 
atmosphere.  The  fruits  in  which  these  changes  have  been  most 
accurately  observed  are  the  pear  and  the  apple.  A  jargonelle  pear 
was  found  to  have  sustained  a  loss  of  its  constituents  in  the  following 
proportion : — 

Kipe.  Blctted. 
Lignine    .       .       .        219  .    •  1-85 

Sugar      .       .       .       11-52      .      .      .  8-77 
Water     .      .      .       83-88      .      .      .  62-73 
Tt  acquired  rather  more  malic  acid,  gum,  and  nitrogenised  matter. 


The  fact  has  been  observed  by  Dr.  Hassall  that  in  all  bletted  fruiti 
there  exists  a  low  form  of  Fungus,  which  he  considers  the  cause  of  th» 
decay.  He  found,  on  inoculating  sound  fruits,  even  while  growing 
on  the  tree,  that  he  could  produce  immediately  the  process  of  decay, 
and  wherever  this  was  indicated  by  bletting,  there  he  discovered  the 
fibres  of  the  fungus  with  the  microscope.  This  appearance  of  the 
fungus  however  is  only  in  accordance  with  what  we  know  of  the 
habits  of  fungi,  whose  sporules,  being  everywhere  diffused  through 
the  air,  immediately  spring  up  where  a  fitting  nidus  is  found  for  their 
growth.  We  find  that  as  soon  as  a  fruit  becomes  ripe  its  constituents 
commence  union  with  the  oxygen  of  the  air,  forming  carbonic  acid 
gas,  and  it  is  during  this  state  of  their  elements  that  the  fungus  finds 
a  soil  ready  for  its  development. 

Whichever  view  be  taken  of  the  rotting  of  fruits,  their  preservation 
must  be  conducted  on  the  same  principle,  for  what  will  exclude 
oxygen  will  exclude  the  sporules  of  fungi.  As  a  simple  process  it  has 
been  recommended  to  place  at  the  bottom  of  a  bottle  a  paste  formed 
of  lime,  sulphate  of  iron,  and  water,  and  then  to  introduce  the  fruit, 
which  has  been  pulled  a  few  days  before  ripening.  The  fruits  should 
be  kept  from  the  bottom  of  the  bottle  and  as  much  as  possible  from 
each  other,  and  the  bottle  should  be  closed  by  a  cork  and  cement. 
In  this  way  peaches,  prunes,  and  apricots  may  be  kept  from  20  days 
to  a  month  ;  pears  and  apples  for  three  months.  Dr.  Hassall  recom- 
mends that  fruits  should  be  washed  over  with  a  composition  consisting 
of  water  one  pound,  shell-lac  and  borax  two  ounces. 

(Lindley,  Introduction  to  Botany;  Hassall,  Transactions  of  Micro- 
scopical Society,  vol.  i.) 

BLI'GHIA,  a  genus  of  plants  named  after  Captain  William  Bligh, 
R.N.,  master  of  the  Bounty  in  the  celebrated  mutiny,  belongs  to  the 
natural  order  Saxrindaccte.  It  has  a  5-parted  calyx,  5  petals,  a  very 
short  style,  3  stigmas,  and  a  solitary  seed  with  a  very  large  arillus. 
Only  one  species  of  this  genus  has  been  described,  the  B.  sapida, 
Akee-Tree.  It  is  a  native  of  Guinea,  from  whence  it  has  been  intro- 
duced into  the  West  Indies  and  South  America.  It  is  a  tree  attaining 
a  height  of  30  or  40  feet.  It  has  pubescent  leaves,  with  three  or  four 
pairs  of  ovate-lanceolate  veined  leaflets.  The  fruit  of  this  tree  is  a 
berry  of  a  reddish  or  yellowish  colour,  about  the  size  of  a  hen's  egg. 
The  aril  of  the  seed  is  pulpy,  and  of  a  grateful  subacid  flavour,  and  is 
eaten  in  Africa  and  the  West  Indies.  This  tree  does  not  produce 
flowers  in  thia  o  mntry.  It  may  however  be  easily  cultivated.  It 
grows  well  in  a  mixture  of  loam  and  peat.  Cuttings  will  strike  in 
sand  under  a  hand-glass.  They  should  not  be  deprived  of  any  of 
their  leaves.    (Loudon,  Encyclopaedia  of  Plants.) 

BLIND-WORM,  the  English  name  for  a  species  of  Reptile  belonging 
to  the  family  of  Anr/uidce,  Les  Orvets  of  the  French,  and  the  genus 
Anguis  of  Linnaeus.  It  is  also  called  in  England  Slow-Worm.  The 
Blind-Worm  (Anguis  fragilis),  is  common  throughout  Europe.  Its 
length  varies  from  about  11  inches  to  somewhat  more  than  a  foot, 
and  instances  have  been  given  of  its  attaining  more  than  double  that 
length.  The  eyes  are  small  (whence  one  of  its  names),  and  the  irides 
are  red.  The  head  is  small,  the  teeth 
are  minute  and  numerous,  the  neck  is 
slender,  and  thence  the  body  enlarges, 
continuing  of  equal  bulk  to  the  tip  of 
the  tail,  which  ends  bluntly,  and  is  as 
long  as  the  trunk,  or  body  part.  ,  The 
scales  are  very  smooth,  shining,  of  a 
silvered  yellow  on  the  upper  parts, 
and  dusky  beneath ;  tbe  sides  are  of  a  somewhat  reddish  cast. 
Down  the  back  extend  three  black  lines,  which  change  with  age  into 
different  series  of  black  specks,  and  at  length  disappear.  The 
general  colour  of  the  back  may  be  described  as  cinereous,  with 
somewhat  of  a  metallic  lustre,  and  marked  with  very  fine  lines  of 
minute  black  specks.  The  dusky  belly  and  the  reddish  sides  are 
marked  like  the  back. 

The  Blind-Worm  feeds  on  earth-worms,  insects,  &c. ;  and  the  slow- 
ness of  its  motion  has  obtained  for  it  another  of  its  names.  Though 
perfectly  innocuous,  it  has  the  character  of  possessing  the  most  deadly 
venom,  and  is  persecuted  accordingly.  Pennant  quotes  Dr.  Borlase  as 
assisting  this  idle  and  groundless  notion,  by  mentioning  a  variety  of 
this  serpent  with  a  pointed  tail,  and  adding  that  he  had  been  informed 
that  a  man  lost  his  life  by  the  bite  of  one  in  Oxfordshire.  Now,  if 
the  serpent  that  bit  the  man  in  Oxfordshire  had  a  pointed  tail,  it 
could  not  have  been  a  blind-wrorm  ;  and  if  the  story  of  the  death  be 
true,  he  most  probably  lost  his  life  by  the  bite  of  a  black  or  dusky 
viper,  as  Pennant  suggests.  [Viper.]  The  country  people  still  hold 
this  harmless  reptile  in  utter  abhorrence,  and  wage  an  exterminating 
war  against  it :  but  the  reader  maybe  assured  that  the  'blind-worm's 
sting '  exists  onlyin  imagination.  The  animal  is  very  brittle. .  Laurenti 
and'others  assert  that  when  captured  it  throws  itself  into  such  rigidity 
that  it  sometimes  breaks  in  two.  A  smart  blow  with  a  switch  divides 
it ;  and  from  this  fragility  Linnseus  gave  it  the  specific  name  which  it 
still  retains.  Cuvier  is  of  opinion  that  the  Anguis  cryx  of  Linnjeus  is 
only  a  young  blind-worm,  which  has  the  dorsal  lines  well  marked,  and 
that  the  Anguis  clivicus,  which  Daudur  makes  an  Eryx,  is  nothing 
more  than  an  old  blind-worm  with  a  truncated  tail.  The  Bund-Worm, 
or  Slow- Worm,  of  the  old  English  authors  is  the  Long  Cripple  of  the 
Cornish,  according  to  Borlase,  Ormsla  and  Koppar-Orm  of  the  '  Fauna 
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Suecica,'  L'Orvet  of  Lacepede,  Blind  Schleiche  of  the  Germans,  Anguis 
fragilis  of  Linnaeus.  It  brings  forth,  its  young  alive,  and  it  is  said 
twice.a  year,  in  the  seasons  of  spring  and  autumn. 

The  general  opinion  is  (and  we  think  it  well  founded)  that  the 
Blind-Worm  is  the  Ccecilia  of  the  Latins,  and  the  TixpXaty  and  Tv<p\lvos 
of  the  ancient  Greeks,  names  given  in  allusion  to  its  supposed  blind- 
ness, and  that  it  was  sometimes  called  Katpias  on  account  of  its  assumed 
deafness.  Belon  considers  it  to  be  the  serpent  called  Tephloti,  Tephliti, 
and  Tephlini  by  the  modern  Greeks.  Columella  ('De  Re  Rustica,' 
6.  c.  17),  following  the  opinion  of  its  deleterious  nature,  says  that  its 
poison  is  fatal  to  oxen,  and  that  the  cure  is  the  flesh  of  storks, 
because  they  rlevour  this  serpent.  Upon  the  principle,  we  suppose, 
of  counteracting  one  poison  by  the  application  of  another,  a  Theriaca, 
or  poison-antidote,  made  from  the  harmless  Blind-Worms  (Cceciliis)  and 
the  theriacal  water  was  used  as  a  sudorific  against  the  pestilence. 
Mr.  Bell  says  this  creature  is  kept  alive  with  difficulty  in  confinement. 
It  feeds  on  worms,  insects,  slugs,  &c.  Its  habits  are  exceedingly  gentle 
and  inoffensive,  and  even  should  it  attempt  to  bite  when  irritated  it 
is  incapable  of  producing  injury.    (Bell,  British  Reptiles.) 

BLINDS,  a  name  given  in  Devonshire  and  Cornwall  to  the  Whiting 
Pout.  [Morehua.] 

BLITUM  (from  fi\Wov),  a  genus  of  plants  belonging  to  the  natural 
order  Chenopodiacece.  It  has  no  corolla,  a  trifid  calyx,  a  pistil  with  2 
styles,  a  single  seed  immersed  in  its  berried  calyx.  Two  species  of 
this  genus  are  known  by  the  name  of  Strawberry  Blite — B.  capitatum 
and  B.  virgatum.  The  former  has  its  flowers  in  terminal  spikes  ;  the 
latter  has  its  heads  lateral  and  scattered.  Some  writers  have  made 
the  B.  virgatum  only  a  variety  of  the  first,  but  its  axillary  flowers  are 
constant.  After  flowering,  the  calyx  of  these  two  species  swells  out, 
and  presents  the  size,  colour,  and  appearance  of  the  common  wood- 
gtrawberry.  It  is  succulent,  stains  the  hands,  and  was  formerly  used 
for  colouring  puddings.  The  taste  is  insipid.  These  plants  are  not 
natives  of  Great  Britain,  but  are  common  on  way -sides  and  in  culti- 
vated grounds  in  the  south  of  Europe.  The  species  of  Chenopodium 
are  closely  allied  to  those  of  Blitum  •  and  Meyer,  Reichenbach,  and 
Koch  have  referred  the  European  species  of  Chenopodium  with 
vertical  seeds  to  the  genus  Blituni.  These  are  the  C.  rubrum,  C. 
Bonus  Henricus.  and  C.  glaucum  of  Babington's  '  Manual  of  British 
Botany,' — all  three  of  which  are  Linnoean  species. 

( Koch,  Flora  Germanica  j  Loudon,  Encyclopedia  of  Plants  ; 
Babington,  Manual.) 

BLOOD,  the  animal  fluid  by  which  the  tissues  of  the  body  are 
nourished,  and  which  is  contained  in  the  tubes  called  from  their  office 
Blood-Vessels. 

On  first  flowing  from  the  vessel  in  which  it  is  contained  the  blood 
is  a  thick,  viscid,  and  tenacious  fluid.  In  all  the  more  highly- 
oi-ganised  animals  it  is  of  a  red  colour :  but  redness  is  not  one  of  its 
essential  properties.  In  several  tribes  of  animals  which  possess  true  and 
proper  blood,  this  fluid  is  not  of  a  red  colour,  and  there  is  no  animal 
whose  blood  is  visibly  red  in  all  the  parts  of  the  body.  The  blood  of 
the  insect  is  colourless  and  transparent ;  that  of  the  reptile  is  of  a 
yellowish  colour ;  in  the  main  part  of  the  body  of  the  fish,  that  is,  in 
the  whole  of  its  muscular  system,  the  blood  is  without  colour ;  hence 
the  whiteness  of  the  general  substance  of  the  body  of  the  fish  :  but 
in  the  more  important  organs,  and  especially  in  those  which  constitute 
the  circle  of  nutrition,  called  the  organs  of  organic  life,  the  blood  is 
of  a  red  colour,  as  in  the  heart,  the  branchiae  or  gills,  and  so  on.  In 
the  bird  the  blood  is  of  a  deep  red ;  but  it  is  the  deepest  of  all  in  the 
mammalia.  In  some  species  of  mammalia  it  is  deeper  than  in  others ; 
in  the  hare,  for  example,  it  is  much  deeper  than  in  the  rabbit.  It  is 
deeper  in  some  varieties  of  the  same  species  than  in  others,  and  more 
especially  in  different  varieties  of  the  human  family. 

In  man  and  all  the  higher  animals  the  body  contains  two  kinds  of 
blood,  each  of  which  is  distinguished  by  a  striking  difference  of 
colour.  Each  kind  of  blood  is  contained  in  its  own  peculiar  set 
of  vessels  :  the  one  in  the  vessel  called  a  vein,  hence  called  venous 
blood;  the  other  in  the  vessel  called  an  artery,  arterial  blood.  Venous 
blood  is  of  a  dark  or  Modena-red  colour ;  arterial  blood  is  of  a  bright 
scarlet  colour.  Venous  differs  from  arterial  blood  in  its  most  essential 
properties  no  less  than  in  its  colour:  venous  blood  is  incapable  of 
nourishing  the  body  and  of  stimulating  the  organs ;  arterial  blood  is 
the  proper  nutrient  and  stimulant  of  the  system. 

The  specific  gravity  of  human  blood  (water  being  1000)  may  be 
stated  to  be  about  1055  or  1056,  from  which  standard  it  is  capable  of 
increasing  to  1120,  and  of  sinking  to  1026,  this  being  the  extreme 
range  of  variation  hitherto  observed.  Venous  is  heavier  than  arterial 
blood,  the  former  being  commonly  estimated  at  1052,  and  the  latter 
at  1049.  The  higher  the  organisation  of  the  blood  the  greater  is  its 
specific  gravity  :  hence  the  specific  gravity  of  the  blood  of  the  higher 
is  greater  than  that  of  the  lower  animals. 

There  is  a  remarkable  difference  in  different  classes  of  animals  in 
the  temperature  of  the  blood.  In  some  it  is  only  a  degree  or  two 
above  that  of  the  surrounding  medium.  Creatures  with  blood  of  this 
low  temperature  are  called  cold-blooded,  in  contradistinction  to  warm- 
blooded animals,  whose  temperature  is  maintained  under  whatever 
variety  of  circumstances  they  may  be  placed  considerably  above  that 
of  the  surrounding  air. 

The  following  table  of  the  temperature  of  the  blood  of  different 
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animals,  is  compiled  from  the  researches  of  Tiedemann  and  Rudolph  i 

on  this  subject. 

Animal.  Degrees  of  Fahrenheit. 

Great  Titmouse  Ill '25 

Swallow       .      .       ...       .       .    .  111-25 

Ducks  and  Geese       .       .       .        106  to  111 

Common  Hen  102  to  109 

Species  of  Eagles,  Hawks,  &c.    .     .    104  to  109 

Pigeon  106  to  109 

Gull   .   100 

Bat   .    .  106 

Squirrel  .105 

Ox        .      .      ,  .  .    .  104 

Ape    ...  ....  103 

Dog  101 

Cat  98  to  103 

Elephant       .       .  ....  99 

Horse  98-24 

Man      .      .      .      .      .      .      .   .  98 

Arterial  is  warmer  by  one  degree  than  venous  blood. 

Disease  is  capable  of  effecting  a  considerable  change  in  the  tempera- 
ture of  the  blood.  In  almost  every  case  of  fever  the  temperature  of 
the  blood  differs  from  the  natural  standard.  In  the  cold  fit  of 
intermittent  fever  (ague)  it  sometimes  sinks  as  low  as  94°;  in  some 
types  of  continued  fever  it  rises  as  high  as  102°.  In  cholera  it  sinks 
to  90°.  In  inflammation  of  moderate  severity  it  exceeds  the  natural 
standard  by  4  degrees  ;  in  intense  inflammation  it  is  capable  of  rising 
above  it  as  high  as  7  degrees. 

The  blood,  whilst  circulating  in  the  body  is  composed  of  two  parts, 
a  liquid  and  a  solid.  The  liquid  is  called  liquor  sanguinis,  and  the 
solid,  on  account  of  its  cellular  character,  blood-globules  or  corpuscles. 
When  blood  is  allowed  to  stand,  after  it  is  taken  from  the  body,  it 
separates  into  two  distinct  parts,  a  solid  mass,  and  a  fluid  matter  in 
which  the  solid  mass  swims.  The  solid  portion  of  the  blood,  which 
includes  the  blood-corpuscles  and  a  portion  of  the  liquor  sanguinis 
called  the  fibrin,  is  termed  the  Clot,  or  the  Crassamentum  ;  the  fluid 
portion  is  called  the  Serum ;  and  the  process  by  which  the  separation 
takes  place  is  denominated  Coagulation. 

The  change  in  the  constitution  of  the  blood  by  which  this  separa- 
tion into  a  solid  and  fluid  portion  is  effected  commences  directly  the 
blood  leaves  the  blood-vessel.  In  about  eight  or  nine  minutes  after 
blood  is  drawn  from  a  living  animal  it  begins  to  thicken,  and  in  the 
course  of  a  quarter  of  an  hour  the  clot  begins  to  form,  and  the 
serum  exudes.  This  process  arises  from  the  fact  that  the  fibrin  is 
not  dissolved,  only  suspended  in  the  blood,  and  when  allowed  to 
stand  it  separates,  sinking  in  the  liquid  blood,  and  carrying  with  it 
the  blood-corpuscles.  When  the  latter  separate  from  the  fibrin, 
which  they  do  under  various  circumstances,  forming  a  layer  at  the 
lower  part  of  the  clot,  the  upper  part  of  the  clot,  which  is  of  a 
yellow  or  buff  colour,  is  called  the  buffy  coat. 

The  Coagulation  of  the  Blood  is  not  simply  a  separation  of  the 
fibrin  from  the  serum  of  the  blood,  dependent  on  physical  causes,  aa 
is  evident  from  the  manner  in  which  it  is  hastened  or  delayed  by 
external  causes.  This  may  be  stated  without  the  necessity  of  making 
any  inferences  from  the  phenomena  presented.  Temperature  exerts 
an  influence,  as  cold  delays  coagulation,  whilst  moderate  heat  hastens 
its  occurrence.  Exposure  to  the  atmosphere  facilitates  this  process, 
as  also  contact  with  foreign  bodies ;  but  the  exclusion  of  air  delays  it. 
The  cessation  of  active  motion  whilst  the  blood  is  in  the  body 
hastens  coagulation,  but  movement  also  gives  a  tendency  to  it  out  of 
the  body.  A  mixture  of  half  the  bulk  of  the  blood  with  water 
increases  the  coagulative  tendency,  but  increased  dilution  diminishes 
it.  States  of  the  system  affect  it.  Faintness  is  favourable  to 
coagulation,  but  excitement  and  suffocation  retard  it.  Coagulation  is 
quicker  in  arterial  than  in  venous  blood.  Foreign  substances  generally 
hasten  it,  but  alkalies  delay  it. 

The  Clot  or  Crassamentum  separates  into  two  portions — a  substance 
of  a  yellowish-white  colour  forming  the  top  of  the  clot,  and  a  red 
mass  always  found  at  the  bottom  of  the  clot.  When  the  yellowish 
substance  forming  the  top  of  the  clot  is  completely  separated  from 
the  red  mass  it  is  found  to  be  a  solid  of  considerable  consistence,  soft, 
firm,  elastic,  and  tenacious,  or  gluey.  Its  distinctive  character  is 
derived  from  the  disposition  manifested  by  its  component  particles  to 
arrange  themselves  into  minute  threads  or  fibres ;  these  threads  or 
fibres  are  often  so  disposed  as  to  form  a  complete  net-work.  In  its 
general  aspect  as  well  as  in  its  chemical  relations  this  substance  bears 
a  striking  resemblance  to  pure  muscular  fibre  ;  that  is,  to  muscular 
fibre  deprived  of  its  enveloping  membrane  and  of  its  colouring  matter. 
Several  names  have  been  given  to  this  substance — gluten,  coagulable 
lymph,  fibre  of  the  blood,  and  fibrin  ;  the  latter  is  the  name  commonly 
appropriated  to  it.  Of  all  the  constituents  of  the  blood  Fibrin  is  by 
far  the  most  important.  Whatever  other  constituent  may  be  absent, 
this  in  all  animals  which  possess  blood  is  invariably  present.  The 
main  part  of  all  the  solid  structures  of  the  body  is  composed  of  it ;  it 
forms  the  basis  of  muscle,  and  in  the  lower  animals,  in  which  distinct 
muscular  fibres  cannot  be  traced,  it  probably  performs  the  function 
of  muscle.    This  substance  or  some  modification  of  it  is  also  found  in 
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plants,  and  seems  to  be  the  chemical  compound  with  which  the  active 
functions  of  life  are  connected 

The  second  constituent  of  the  Clot,  the  red  matter,  being  heavier 
than  the  fibrin,  gradually  subsides  to  the  lower  surface,  where  it  is 
always  found  forming  the  bottom  of  the  clot.  The  proportion  of  this 
red  matter  to  the  fibrin  differs  in  different  classes  of  animals,  and  even 
in  the  same  animal  at  different  times.  The  greater  the  energy  and 
activity  of  the  animal  the  larger  is  the  proportion  of  the  red  matter, 
and  it  is  also  generally  large  in  proportion  to  the  elevation  of  the 
animal  temperature. 

When  a  drop  of  blood  is  placed  under  the  microscope  it  is  found  to 
consist  of  the  liquor  sanguinis  and  a  number  of  globules  or  cells.  It 
is  these  latter  which  constitute  the  red  matter  of  the  blood.  When 
carefully  examined  these  cells  are  found  to  be  of  two  kinds — the  one 
white  or  colourless,  the  other  red.  The  former  except  in  states  of 
disease  arc  far  less  in  number  than  the  latter,  and  are  found  to  be 
identical  with  ceils  which  are  found  in  the  lymph  and  chyle.  Hence 
they  are  sometimes  called  lymph-  or  chyle-corpuscles.  These  white 
corpuscles  have  only  of  late  years  attracted  much  attention,  though 
they  had  been  described  as  far  back  as  the  time  of  Hewson.  In  man 
and  the  mammalia  they  are  often  larger  than  the  red  corpuscles ;  they 
may  be  recognised  by  their  granular  appearance,  their  peculiar 
contour,  and  the  irregular  shading  of  their  figure.    {Figs.  4  and  5.) 


Blood-Corpuscles. 

1,  Keel  corpuscles  of  human  blood,  exhibiting  their  flattened  surfaces  ;  2,  the 
tame,  adherent  by  their  flattened  surfaces  so  as  to  form  rolls  ;  3,  red  corpuscles 
of  frog's  blood  ;  4,  colourless  corpuscles  of  human  blood  ;  5,  the  same,  enlarged 
by  the  imbibition  of  water. 

They  are  also  to  be  distinguished  from  the  red  corpuscles  by  their 
different  actions  towards  chemical  re-agents  ;  they  are  not  attacked  by 
water,  but  remain  in  it  for  a  long  time  without  apparent  change  ;  they 
are  not  rendered  transparent  and  dissolved  by  acetic  acid  ;  they  only 
become  more  decidedly  granular  under  its  action,  and  a  kind  of 
nucleus  is  developed  in  their  centre.  As  they  are  in  all  respects 
similar  to  those  of  lymph  and  chyle,  and  as  they  have  the  same 
chemical  relations,  they  have  been  regarded  by  many  as  the  corpuscles 
of  the  lymph  mingled  with  the  blood  (Hewson,  Muller) ;  others  have 
viewed  them  as  globules  of  coagulated  fibrin  (Mandl,  Weber) ;  and 
others  again  with  more  propriety  as  blood-corpuscles  in  progress  of 
solution  or  disintegration  (Wharton  Jones,  Hughes  Bennett).  They 
may  be  seen  in  the  capillary  system  of  living  animals  (in  transparent 
structures,  as  for  instance  in  the  frog's  foot)  swimming  with  the  ordi- 
nary blood  corpuscles,  but  not  so  much  moving  rapidly  in  the  great 
current  of  the  blood  as  progressing  in  close  contact  with  the  walls  of 
the  vessels  in  a  slower  stream.  They  are  not  elastic  like  the  ordinary 
corpuscles,  and  seem  to  stick  to  each  other.  The  exact  functions  of 
these  corpuscles  are  still  unknown,  but  there  are  many  facts  which 
seem  to  indicate  that  there  is  a  decided  relation  between  them  and 
between  the  nutritive  or  organic  life  of  the  tissues. 

In  addition  to  these  cells,  which  as  we  have  said  are  comparatively 
rare,  an  immense  number  of  what  are  termed  '  red  corpuscles,'  but 
which  usually  present  a  yellow  appearance,  are  present  in  the  red 
matter.  The  blood  of  numerous  animals  has  been  submitted  to 
microscopic  examination  by  Nasse,  Wagner,  Gulliver,  and  other 
observers,  and  in  general  it  is  found  that  these  red  particles  have  a 
circular  form  in  all  animals  constituting  the  class  Mammalia.  A 
remarkable  exception  to  this  rule  has  been  shown  by  Mandl  to  occur 
in  the  corpuscles  of  the  camel  tribe.  The  mean  long  diameter  of  the 
blood-corpuscles  of  the  Dromedary  he  found  to  be  the  3254th  of  an 
inch,  while  the  mean  short  diameter  was  only  the  5921st  of  the  same 
standard.  In  the  Paco  (Auchenia  paco)  and  Guanaco  (Auchenia  glama) 
the  blood-corpuscles  scarcely  differed  in  form  and  size  from  those  of 
the  dromedary,  whilst  in  the  Vicuna  they  were  slightly  smaller.  In 
structure  and  magnitudehowever  these  oval  corpuscles  of  the  Camelidce 
belong  entirely  to  the  mammiferous  type  ;  they  hajve  no  perceptible 


nucleus  like  those  of  birds,  and  they  are  not  much  more  than  half 
the  size  of  even  the  smallest  that  have  been  observed  in  birds  or 
reptiles. 

The  difference  of  size  in  the  corpuscles  of  different  mammalia  is 
worthy  of  notice.  The  average  diameter  of  those  of  man,  according 
to  Mr.  Gulliver,  is  the  3300th  of  an  inch  ;  but  the  average  diameter 
of  those  of  the  elephant,  according  to  the  same  observer,  is  as  much 
as  the  2745th  of  an  inch  (which  were  the  largest  he  observed  amongst 
the  mammalia),  whilst  those  of  the  Napu  musk-deer  were  no  more 
than  the  12,325th,  and  some  were  as  small  as  the  16,000th  of  an  inch 
in  diameter.  There  is  also  an  exception  to  the  general  statement  that 
the  corpuscles  of  fishes  are  oval;  in  one  class,  namely  the  Cyclostomi, 
or  Lamprey  Tribe,  they  are  circular.  The  largest  red  corpuscles  hitherto 
observed  are  amongst  the  reptiles  known  as  the  Siren  and  the  Proteus, 
which  are  so  large  as  even  to  be  visible  to  the  naked  eye  as  very  minute 
specks. 

There  can  be  no  doubt  that  the  red  corpuscles  go  through  the  same 
course  as  other  cells.  We  have  undoubted  evidence  of  their  rapid 
regeneration  in  cases  where  much  blood  has  been  lost,  and  of  the 
peculiar  power  which  chalybeate  medicines  have  in  forwarding  their 
production.  The  precise  method  in  which  they  are  developed  is 
however  not  exactly  known. 

With  respect  to  the  chemical  composition  of  the  blood-corpuscles, 
the  walls  are  formed  of  a  substance  which  has  been  called  globulin, 
and  which  is  undoubtedly  a  protein  compound.  The  red  colour  is 
due  to  a  pigment  which  has  received  the  name  of  Hrcrnatin,  and  is 
inclosed  in  the  vesicles  of  globulin.  It  has  been  generally  assumed 
that  thi3  substance  exists  in  two  distinct  states  in  arterial  and  venous 
blood,  having  in  the  former  an  excess  of  oxygen  and  in  the  latter  an 
excess  of  carbon  or  carbonic  acid.  Mulder  has  however  shown  that 
its  elementary  composition  is  the  same  whether  obtained  from  arterial 
or  venous  blood,  and  that  it  may  be  represented  by  the  formula 
C^H.,„  N3  0„  Fe;  the  following  being  the  analyses  from  which  he 
deduced  it  : — ■ 


Carbon  . 
Hydrogen 
Nitrogen 
Oxygen  . 
Iron 


1 

00-49 
5-30 

10-  54 

11-  01 
G-60 


2 

65-91 
5-27 


6-58 


3 

66-20 

5-  44 

10-  46 

11-  15 

6-  75 


4 

65-73 

5-  28 

10-  57 

11-  97 

6-  45 


65-90 
5-27 
10-01 


According  to 
the  formula. 
65-84 

5-  37 

10-  40 

11-  75 

6-  64 


1,  2,  and  3  were  arterial,  and  4  venous  ox-blood ;  5  was  the  mixed 
blood  of  a  sheep. 

It  may  be  shown  by  conclusive  experiments  that  the  red  colour  is 
not  dependent  on  the  iron,  for  that  constituent  may  be  removed  from 
the  ha}inatin  without  materially  altering  its  tint,  although  it  is  very 
firmly  combined  with  the  four  organic  elements.  The  condition  in 
which  the  iron  exists  in  hrematin — whether  as  an  oxide,  a  carbonate, 
a  carburet,  or  in  the  metallic  state — has  long  been  disputed.  Accord- 
ing to  Liebig  the  iron  of  the  ha;matin  is  the  most  essential  constituent 
of  the  blood  in  relation  to  the  respiratory  process.  The  following  is 
his  view  of  the  theory  of  respiration  : —  "  During  the  passage  of  the 
venous  blood  through  the  lungs,  the  globules  change  colour,  and  oxy- 
gen is  absorbed  from  the  atmosphere.  Further,  for  every  volume  of 
oxygen  absorbed,  an  equal  volume  of  carbonic  acid  is  in  most  cases 
given  out.  The  red  globules  contain  a  compound  of  iron,  and  no  other 
constituent  of  the  body  contains  iron.  Whatever  changes  the  other 
constituents  of  the  blood  undergo  in  the  lungs,  this  much  is  certain, 
that  the  globules  of  venous  blood  experience  a  change  of  colour,  and 
that  this  change  depends  on  the  action  of  oxygen.  Now  we  observe 
that  the  globules  of  arterial  blood  retain  their  colour  in  the  larger 
vessels,  and  lose  it  only  during  their  passage  through  the  capillaries. 
All  those  constituents  of  venous  blood  which  are  capable  of  combining 
with  oxygen  take  up  a  corresponding  quantity  of  it  in  the  lungs. 
Experiments  made  with  arterial  serum,  have  shown  that  when  in  con- 
tact with  oxygen  it  does  not  diminish  the  volume  of  that  gas.  Venous 
blood  in  contact  with  oxygen  is  reddened,  while  oxygen  is  absorbed, 
and  a  corresponding  quantity  of  carbonic  acid  is  formed.  It  is  evident 
that  the  change  of  colour  in  the  venous  globules  depends  on  the  com- 
bination of  some  one  of  these  elements  with  oxygen  ;  and  that  this 
absorption  of  oxygen  is  attended  with  the  separation  of  a  certain 
quantity  of  carbonic  acid  gas.  This  carbonic  acid  is  not  separated 
from  the  serum  ;  for  the  serum  does  not  possess  the  property  when  in 
contact  with  oxygen  of  giving  off  carbonic  acid  On  the  contrary, 
when  separated  from  the  globules  it  absorbs  from  half  its  volume  to 
an  equal  volume  of  carbonic  acid,  and  at  ordinary  temperatures  is  not 
saturated  with  that  gas.  Arterial  blood,  when  drawn  from  the  body, 
is  soon  altered  ;  its  florid  colour  becomes  dark  red.  The  florid  blood, 
which  owes  its  colour  to  the  globules,  becomes  dark  by  the  action  of 
carbonic  acid,  and  this  change  of  colour  affects  the  globules,  for  florid 
blood  absorbs  a  number  of  gases  which  do  not  dissolve  in  the  fluid 
part  of  the  blood  when  separated  from  the  globules.  It  is  evident 
therefore  that  the  globules  have  the  power  of  combining  with  gases. 
The  globules  of  the  blood  change  their  colour  in  different  gases  ;  and 
this  change  may  be  owing  either  to  a  combination  or  to  a  decompo- 
sition. Sulphuretted  hydrogen  turns  them  blackish-green,  and  finally 
black  ;  and  the  original  red  colour  cannot  in  this  case  be  restored  by 
contact  with  oxygen.     Here  a  decomposition  has  obviously  taken 
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place.  The  globules  darkened  by  carbonic  acid  become  again  florid  in 
oxygen,  with  disengagement  of  carbonic  acid.  The  same  thing  takes 
place  in  nitrous  oxide.  It  is  clear  that  they  have  here  undergone  no 
decomposition,  and  consequently  they  possess  the  power  of  combining 
with  gases,  while  the  compound  they  form  with  carbonic  acid  is 
destroyed  by  oxygen.  When  left  to  themselves  out  of  the  body,  the 
compound  formed  with  oxygen  again  becomes  dark,  but  does  not 
recover  its  florid  colour  a  second  time  by  the  action  of  oxygen.  The 
globules  of  the  blood  contain  a  compound  of  iron.  From  the  never- 
failing  presence  of  iron  in  red  blood,  we  must  conclude  that  it  is  unques- 
tionably necessary  to  animal  life  ;  and  since  physiology  has  proved 
that  the  globules  take  no  share  in  the  process  of  nutrition,  it  cannot 
be  doubted  that  they  play  a  part  in  the  process  of  respiration.  The 
compound  of  iron  in  the  globules  has  the  characters  of  an  oxidised 
compound,  for  it  is  decomposed  by  sulphuretted  hydrogen,  exactly  in 
the  same  way  as  the  o>xide3  or  other  analogous  compounds  of  iron. 
By  means  of  diluted  mineral  acids,  peroxide  (sesqui-oxide)  of  iron 
may  be  extracted  at  the  ordinary  temperature  from  the  fresh  or  dried 
red  colouring  matter  of  the  blood.  The  characters  of  the  compounds 
of  iron  may  perhaps  assist  us  to  explain  the  share  which  that  metal 
takes  in  the  respiratory  process.  No  other  metal  can  be  compared 
with  iron  for  the  remarkable  properties  of  its  compounds.  The  com- 
pounds of  protoxide  of  iron  possess  the  property  of  depriving  other 
oxidised  compoimds  of  oxygen  ;  while  the  compounds  of  peroxide  of 
iron  under  other  circumstances  give  us  oxygen  with  the  utmost 
facility.  Hydrated  peroxide  of  iron,  in  contact  with  organic  matters 
destitute  of  sulphur,  is  converted  into  carbonate  of  the  protoxide. 
Carbonate  of  protoxide  of  iron,  in  contact  with  water  and  oxygen,  is 
decomposed  ;  all  the  carbonic  acid  is  given  off,  and  by  absorption  of 
oxygen  it  passes  into  the  hydrated  peroxide,  which  may  again  be 
converted  into  a  compound  of  the  protoxide.  Not  only  the  oxides  of 
iron  but  also  the  cyanides  of  that  metal  exhibit  similar  properties. 
Prussian  blue  contains  iron  in  combination  with  all  the  organic  ele- 
ments of  the  body ;  hydrogen  and  oxygen  (water),  carbon  and  nitrogen 
(cyanogen).  When  it  is  exposed  to  light,  cyanogen  is  given  off,  and  it 
becomes  white  ;  in  the  dark  it  attracts  oxygen,  and  reepvers  its  blue 
colour.  All  these  observations  taken  together  lead  to  the  opinion  that 
the  globules  of  arterial  blood  contain  a  compound  of  iron  saturated 
with  oxygen,  which  in  the  living  blood  loses  its  oxygen  during  its 
passage  through  the  capillaries.  The  same  thing  occurs  when  it  is 
separated  from  the  body  and  begins  to  undergo  decomposition.  The 
compound,  rich  in  oxygen,  passes  therefore,  by  the  loss  of  oxygen, 
into  one  far  less  charged  with  that  element.  One  of  the  products  of 
oxidation  formed  in  this  process  is  carbonic  acid.  The  compound  of 
iron  in  the  venous  blood  possesses  the  property  of  combining  with 
carbonic  acid ;  and  it  is  obvious  that  the  globules  of  the  arterial  blood, 
after  losing  a  part  of  their  oxygen,  will,  if  they  meet  with  carbonic 
acid,  combine  with  that  substance.  When  they  reach  the  lungs  they 
will  .again  take  up  the  oxygen  they  have  lost ;  for  every  volume  of 
oxygen  absorbed,  a  corresponding  volume  of  carbonic  acid  will  be 
separated  ;  they  will  return  to  their  former  state,  that  is,  they  will 
again  acquire  the  power  of  giving  off  oxygen.  For  every  volume  of 
oxygen  which  the  globules  can  give  off,  there  will  be  formed  (as  car- 
bonic acid  contains  its  own  volume  of  oxygen  without  condensation) 
neither  more  nor  less  than  an  equal  volume  of  carbonic  acid.  For 
every  volume  of  oxygen  which  the  globules  are  capable  of  absorbing, 
no  more  carbonic  acid  can  possibly  be  separated  than  that  volume  of 
oxygen  can  produce.  When  carbonate  of  protoxide  of  iron  by  the 
absorption  of  oxygen  passes  into  the  hydrated  peroxide,  there  are 
given  off,  for  every  volume  of  oxygen  necessary  to  the  change  from 
protoxide  to  peroxide  of  iron,  four  volumes  of  carbonic  acid  gas.  But 
from  the  one  volume  of  oxygen  only  one  volume  of  carbonic  acid  gas 
can  be  produced.  And  the  absorption  of  one  volume  of  oxygen  can 
only  cause  directly  the  separation  of  an  equal  volume  of  carbonic 
acid ;  consequently  the  substance  or  compound  which  has  lost  its 
oxygen  during  the  passage  of  arterial  into  venous  blood,  must  have 
been  capable  of  absorbing  or  combining  with  carbonic  acid  ;  and  we 
find,  in  point  of  fact,  that  the  living  blood  is  never  in  any  state  satu- 
rated with  carbonic  acid  ;  that  it  is  capable  of  taking  up  an  additional 
quantity  without  any  apparent  disturbance  of  the  functions  of  the 
globules.  Thus,  for  instance,  after  drinking  effervescing  wines,  beer, 
or  mineral  waters,  more  carbonic  acid  must  necessarily  be  expired 
than  at  other  times.  In  all  cases  where  the  oxygen  of  the  arterial 
globules  has  been  partly  expended  otherwise  than  in  the  formation  of 
carbonic  acid,  the  amount  of  this  latter  gas  expired  will  correspond 
exactly  with  that  which  has  been  formed  ;  less  however  will  be  given 
out  after  the  use  of  fat  and  of  still  wines  than  after  champagne. 
According  to  the  views  now  developed,  the  globules  of  arterial  blood 
in  their  passage  through  the  capillaries  yield  oxygen  to  certain  con- 
stituents of  the  body.  A  small  portion  of  this  oxygen  serves  to  pro- 
duce the  change  of  matter,  and  determines  the  separation  of  living 
parts,  and  their  conversion  into  lifeless  compounds,  as  well  as  the 
formation  of  the  secretions  and  excretions.  The  greater  part,  however, 
of  the  oxygen  is  employed  in  converting  into  oxidised  compounds  the 
newly-formed  substances  which  no  longer  form  part  of  the  living 
tissues.  In  their  return  towards  the  heart,  the  globules  which  have 
lost  their  oxygen  combine  with  carbonic  acid,  producing  venous 
blood  ;  and  when  they,  reach  the  lungs  an  exchange  takes  place  between 
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this  carbonic  acid  and  the  oxygen  of  the  atmosphere.  The  organic- 
compound  of  iron,  which  exists  in  venous  blood,  recovers  in  tho  lungs 
the  oxygen  it  has  lost,  and  in  consequence  of  this  absorption  of  oxygen 
the  carbonic  acid  in  combination  with  it  is  separated." 

Mulder  is  strongly  opposed  to  this  theory ;  he  denies  that  the  iron 
takes  any  essential  part  in  the  respiratory  process ;  and  he  rofers  the 
process  entirely  to  the  oxidation  of  the  protein-compounds.  He 
alleges  the  following  grounds  against  the  probability  of  the  correct- 
ness of  Liebig's  views  : — 

1.  The  iron  is  so  intimately  connected  with  the  other  elements  of 
hasmatin,  that  it  cannot  be  removed  even  by  long  digestion  of  this 
constituent  in  dilute  hydrochloric  or  sulphuric  acid.  If  these  re-agents 
cannot  effect  its  oxidation,  it  is  highly  improbable  that  it  should  be 
oxidised  in  the  lungs.  Respecting  Liebig's  assertion  that  dilute  acid* 
remove  iron  from  dried  blood,  Mulder  proves  that  this  fact  is  value- 
less in  relation  to  his  theory,  because  other  constituents  of  the  blood 
besides  the  hacmatin  contain  thi3  metal,  apparently  in  an  oxidised 
state. 

2.  If,  as  Liebig  asserts,  peroxide  of  iron  exists  in  arterial  blood, 
and  carbonate  of  protoxide  of  iron  in  venous  blood,  almost  any  dilute 
acid  would  be  capable  of  removing  it.  But  this  is  not  the  case. 
Hacmatin  properly  prepared  may  be  digested  with  dilute  hydrochloric 
or  sulphuric  acid  for  many  days  without  the  least  diminution  in  the 
quantity  of  the  iron.  From  hacmatin  treated  in  this  manner  Mulder 
obtained  by  combustion  9'49  per  cent,  of  peroxide  of  iron,  which  is 
the  constant  quantity  always  left  after  the  combustion  of  well- 
prepared  hsematin. 

3.  The  probability  that  the  iron  exists  in  a  metallic  state  is  strongly 
supported  by  the  observation  that  hydrogen  is  evolved  when  a  clot  of 
blood  is  digested  in  sulphuric  acid,  and  water  is  added.  Mulder 
suggests  that  it  occurs  as  an  integral  constituent  of  ha?matiii  in  just 
the  same  manner  that  iodine  occurs  in  sjaonge,  sulphur  in  cystin,  or 
arsenic  in  the  cacodyl  series. 

4.  The  amount  of  hasmatin  in  the  whole  mass  of  the  blood  is  far 
too  inconsiderable  to  carry  a  due  supply  of  oxygen  to  the  whole 
system. 

Having  thus  shown  the  principal  objections  to  which  Liebig's 
celebrated  theory  is  open,  we  shall  endeavour  briefly  to  explain  the 
rival  theory  of  Mulder.  It  is  a  well-known  fact,  that  the  protein- 
compounds  are  capable  of  undergoing  oxidation  when  in  contact  with 
the  oxygen  of  the  air.  When  a  protein-compound  becomes  oxidised, 
it  assumes  a  plastic  character,  that  is  to  say,  it  has  a  tendency  to 
become  solid  and  to  adhere  to  solid  substances.  It  has  been  already 
stated  that  the  blood-corpuscles  are  cells,  of  which  the  wall  consists 
of  a  protoin-compound  named  globulin.  When  a  respiration  is  per- 
formed, the  exterior  layer  of  such  of  the  corpuscles  as  are  exposed  in 
the  lungs  to  the  action  of  the  air,  becomes  converted  into  oxidised 
protein,  it  becomes  whitish  and  less  transparent.  This  is  the  state  in 
which  the  corpuscles  exist  in  arterial  blood.  As  they  reach  the 
capillary  system,  this  white  exterior  layer  is  employed  in  the  change 
of  material  of  the  body,  and  ia  in  that  way  consumed.  Having  lost  this 
white  layer,  they  again  become  transparent.  The  dark  colouring 
substance  in  the  corpuscles  of  arterial  blood,  shining  through  a  white 
layer,  must  necessarily  appear  of  a  bright  red  tint,  as  may  be  shown 
by  pouring  dark  red  blood  into  a  vessel  of  milky  glass. 

The  fluid  part  of  the  blood  called  the  Serum  is  a  transparent  fluid, 
of  a  light  straw-colour  tinged  with  green.  The  proportion  of  it  to  the 
solid  part  of  the  blood,  or  Clot,  differs  in  different  species  of  animals. 
There  is  a  strict  relation  between  its  relative  proportion  and  the 
strength  and  ferocity,  or  weakness  and  gentleness  of  the  animal.  It 
is  small  in  proportion  to  the  power  and  fierceness  of  the  animal,  and 
large  in  proportion  to  its  weakness  and  timidity  :  thus  it  is  smail  in 
the  carnivorous  animals,  and  large  in  the  hare,  sheep,  and  so  on. 

Serum  has  an  adhesive  consistence  and  a  saline  taste.  Its 
characteristic  property  is  that  of  coagulating  by  heat  and  by  the 
application  of  certain  chemical  agents.  At  the  temperature  of 
160°  it  is  converted  into  a  white  opaque  solid  substance,  exactly 
resembling  the  white  of  egg  when  hardened  by  boiling,  being  in  fact 
perfectly  pure  albumen.  Serum  contains  a  quantity  of  uncombined 
alkali,  for  it  converts  ,  the  vegetable  colours  to  green,  and  it  holds  in 
solution  various  earthy  and  neutral  salts.  According  to  M.  Le  Canu, 
who  has  made  the  most  recent  chemical  analysis  of  serum,  1000  parts 


contain — 

Water   906-00 

Albumen   7800 

Animal  Matter  soluble  in  water  and  alcohol    .       .  1"69 

Albumen  combined  witli  Soda    .       .       .       .    .  2'10 

Crystallisable  Fatty  Mutter   1'20 

Oily  Matter   I'OO 

Hydrochloratc  of  Soda  and  Potash  ....  6-00 
Subcarbonate  and  Phosphate  of  Soda  and  Sulphate 

of  Potash  •  210 

Phosphate  of  Lime,  Magnesia,  and  Iron,  with  Sub- 
carbonate  of  Lime  and  Magnesia        .  *91 
Loss           .    1-00 


1000-00 

If  a  mass  of  coagulated  Serum  be  cut  into  small  pieces  and  placed  in 
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the  mouth  of  a  funnel,  a  thin  fluid  drains  from  it,  which  is  called 
Serosity,  and  which  constitutes  the  gravy  of  meat  dressed  for  the 
table. 

According  to  M.  Le  Cami  the  relative  proportions  of  the  consti- 
tuents of  Human  Blood  to  each  other,  as  they  exist  in  most 
individuals,  is  as  follows,  this  table  being  the  mean  of  two  analyses: — 
1000  parts  of  Human  Blood  contain — 

Water      .      .       .  >  < ..       .       .       .  783-37 

Fibrin  2S3 

Albumen  67'25 

Colouring  Matters  126'31 

Fatty  Matters  in  various  states  .  .  .  .  5 '10 
Various  undefined  Animal  Matters  and  Salts      .    .  15'08 


1000-00 

The  relative  proportion  of  the  different  constituents  of  the  blood  is 
constantly  varying.  Thu3  the  quantity  of  water,  according  to  M.  Le 
Canu,  is  capable  of  varying  in  1000  parts  from  853-135,  the  maximum, 
to  778'625,  the  minimum.  In  the  male  the  medium  quantity  is 
79P944,  in  the  female  821-704  :  the  watery  proportion  also  varies 
with  the  temperament.  In  the  lymphatic  temperament,  in  the  male 
it  is  830-566,  in  the  female  803-710;  while  in  the  sanguineous  it  is, 
in  the  male  786-584,  and  in  the  female  it  is  793-007. 

The  proportion  of  albumen  contained  in  1000  parts  of  blood  is 
capable  of  varying  from  78'270,  the  maximum,  to  57'890,  the  mini- 
mum. The  quantity  of  fibrin  varies  from  1-360  to  7'236,  the  medium 
of  twenty-two  experiments  being  4'298.  It  appeared  to  be  the 
greatest  in  the  young  or  middle  aged  of  the  sanguineous  tempera- 
ment and  in  the  inflammatory  state ;  and  least  in  the  lymphatic 
constitution,  the  aged,  and  those  suffering  under  congestion  and 
haemorrhage. 

The  proportion  of  the  red  particles  varies  more  remarkably  than 
that  of  any  other  constituent  of  the  blood.  In  sound  health  the 
maximum  was  found  to  be  in  1000  parts  of  blood  148'450,  and  the 
minimum  68-349;  the  medium  108-399.  In  the  male,  the  medium 
quantity  is  132-150,  in  the  female  99-109.  It  varies  considerably 
with  the  temperament.  In  the  lymphatic  temperament,  the  medium 
quantity  was  found  to  be,  in  the  male  117'667,  in  the  female  116-300  ; 
in  the  sanguineous  temperament,  in  the  male  136-497,  in  the  female 
126-174.  According  to  this  statement  there  are  contained  in  1000 
parts  of  blood,  in  a  sanguineous  temperament,  1 9  830  more  red 
particles  than  in  the  lymphatic  temperament.  Both  spontaneous 
hemorrhage  and  the  artificial  abstraction  of  blood  from  the  body 
diminish  the  relative  proportion  of  the  red  particles  far  beyond  that 
of  any  of  the  other  constituents  of  the  blood.  This  is  found  on 
examination  of  the  blood  in  the  female  after  an  excessive  loss  of 
blood;  and  on  examining  portions  of  blood  taken  from  the  same  body 
after  certain  intervals,  it  was  found  that  a  first  bleeding  furnished  in 
1000  parts  of  blood,  792-897  of  water,  70'210  of  albumen,  9-163  of 
soluble  salts  and  extraneous  matter,  and  127'73  of  red  particles;  but 
a  third  bleeding  a  few  days  afterwards  in  the  same  patient,  a  female, 
gave  834-053  of  water,  71'Hl  of  albumen,  7'329  of  soluble  salts  and 
extraneous  matter,  and  87'510  of  red  particles. 

According  to  analyses  more  recent  than  those  of  Le  Canu,  the 
following  are  the  ingredients  which  are  found  to  be  present  in  healthy 
blood  : — 

1.  Water, 
f  Fibrin. 

2.  Protein-      J  Albumen. 
Compounds]  Globulin. 

(^Binoxide  and  Tritoxide  of  Protein. 

3.  Colouring   J  Hcematin. 

Matters    \  Hoemaphoein. 

ICholesterin. 
Serolin. 
Red  and  white  Solid  Fats  containing  Phosphorus. 
Margaric  Acid. 
Oleic  Acid. 
Iron. 

'  Albuminate  of  Soda  (?). 
Phosphates  of  Lime,  Magnesia,  and  Soda. 
J  Sulphate  of  Potash. 

S  Carbonates  of  Lime,  Magnesia,  and  Soda  (?). 
I  Chlorides  of  Sodium  and  Potassium. 
I  Lactate  of  Soda  (?). 
(  Oleate  and  Margarate  of  Soda  (?). 
]  Oxygen. 
")  Nitrogen. 
'  Carbonic  Acid. 
Urea — a  trace. 
Sugar — a  trace  (?). 
It  will  be  observed  that  there  are  notes  of  interrogation  to  several 
of  the  salts  :  the  presence  of  these  constituents  is  denied  by  Enderlin 
and  Liebig's  school  generally.     Their  objection  is  founded  on  the 
circumstance,  that  if  these  salts  were  exposed  to  a  reel  heat,  they 
would  become  converted  into  carbonates ;  and  that  the  ash  obtained 
from  the  incineration  of  blood,  if  examined  directly  after  the  opera- 
tion, docs  not  contain  those  salts.    As  these  experiments  have  been 


4.  Fats. 


6.  Salta. 


7.  Gases. 


9. 


performed  under  Liebig's  personal  observation,  and  have  been 
published  in  his  'Journal,'  and  as  further  they  apply  equally  to  almost 
all  the  other  fluids  of  the  animal  body,  we  shall  give  the  leading 
grounds  on  which  the  presence  of  alkaline  carbonates  in  the  ash  is 
disproved,  and  its  alkalinity  is  otherwise  accounted  for  : — ■ 

1.  The  ash  does  not  effervesce  on  the  addition  of  an  acid. 

2.  Hot  water  poured  over  the  ash  becomes  alkaline ;  it  holds  in 
solution  alkaline  phosphates  and  sulphates,  chloride  of  sodium,  and 
sometimes  chloride  of  potassium,  but  no  other  salts. 

a.  On  the  addition  of  a  neutral  solution  of  nitrate  of  silver  to  this 
fluid,  there  is  a  yellow  precipitate  which  is  partly  soluble  in  nitric 
acid ;  a  portion  however  consisting  of  chloride  of  silver  remains 
undissolved.  The  addition  of  nitric  acid  causes  no  effervescence. 
On  neutralising  the  acid  filtrate  with  ammonia,  a  yellow  precipitate 
of  tribasic  phosphate  of  silver  (3  A  g  O,  P.,  05)  is  thrown  down. 

b.  On  treating  the  aqueous  solution  of  ttfe  ash  with  a  solution  of 
chloride  of  calcium,  there  is  a  copious  gelatinous  precipitate  of  phos- 
phate of  lime  (3  C  a  0,  P„  05)  which  dissolves  in  nitric  acid  without 
effervescence.  On  treating  this  acid  solution  with  nitrate  of  silver, 
and  neutralising  with  ammonia,  the  tribasic  phosphate  of  silver  is 
precipitated  as  before.  The  addition  of  the  chloride  of  calcium  neu- 
tralises the  previously  alkaline  fluid.  From  1,  we  see  that  the 
alkaline  reaction  is  not  due  to  the  presence  of  alkaline  carbonates ; 
and  2  shows  it  is  not  dependent  on  the  presence  of  free  potash  or 
soda,  for  otherwise  the  fluid  would  not  be  neutralised  by  the  chloride 
of  calcium.  Hence  the  albumen  in  the  blood  cannot  exist  as  a  soda 
compound  (albuminate  of  soda) ;  neither  can  there  be  alkaline  lactates, 
acetates,  nor  fatty-acid  salts  in  'that  fluid.  On  the  above  grounds 
Enderlin  conceives  that  we  are  justified  in  assuming  that  the  alkaline 
reaction  of  the  ash  is  dependent  on  the  presence  of  tribasic  phosphate 
of  soda  (3  N  a  O,  P.,  Oj) ;  and  as  this  is  the  only  salt  that  remains 
tribasic  at  a  red  heat,  he  concludes  that  the  alkalinity  of  the  blood, 
as  well  as  of  the  ash,  is  dependent  on  it.  The  manner  in  which  he 
accounts  for  the  occurrence  of  carbonates  in  the  analyses  of  other 
chemists  is  very  plausible.  On  exposing  the  tribasic  phosphate  of 
soda  to  the  atmosphere,  it  becomes  converted  into  2  N  a  O,  H  0, 
P.,  05,  and  N  a  0,  C  O.,,  or  phosphate  of  soda,  in  which  one  atom  ol 
the  base  is  replaced  by  an  atom  of  water  and  carbonate  of  soda. 

This  question  regarding  the  salts  actually  occurring  in  the  blood  is 
however  far  from  settled,  Ludwig  having  positively  denied  Enderlin's 
statements.  (Day's  '  Report  on  the  Progress  of  Chemistry,'  is 
Ranking's  '  Half-Yeai-ly  Abstract  of  the  Medical  Sciences,'  vol.  iii., 
1846.) 

Generally  speaking  it  is  only  requisite  in  the  analysis  of  the 
blood,  to  determine  a  few  of  the  most  important  constituents ;  as,  for 
instance,  the  water,  fibrin,  blood-corpuscles  (globulin  and  hsematin), 
and  the  solid  residue  of  the  serum  (the  organic  portion  and  the  salts). 
For  this  purpose  we  may  adopt  the  following  simple  plan  lately 
published  by  Figuier.  It  is  based  on  the  fact  made  known  many  years 
ago  by  Berzelius,  that  after  the  addition  of  a  solution  of  a  neutral 
salt  to  defibrinated  blood,  the  globules  do  not  (as  before)  pass  through 
filtering  paper.  On  the  addition  .of  two  parts  of  a  solution  of  sulphate 
of  soda  of  specific  gravity  1.130  to  one  of  blood,  Figuier  found  that  the 
whole  of  the  corpuscles  remained  on  the  surface  of  the  filter.  The 
following  are  the  steps  of  his  analysis: — The  fibrin  is  removed  by 
stirring,  dried,  and  weighed ;  the  weight  of  the  corpuscles  is 
ascertained  by  the  method  indicated,  and  that  of  the  albumen  by 
coagulating  by  means  of  heat  the  filtered  solution.  The  proportion 
of  water  is  known  by  evaporating  a  small  known  weight  of  the  blood. 
The  filter  containing  the  corpuscles  should  be  dipped  in  boiling  water, 
which  removes  any  sulphate  of  soda  that  may  be  present,  and  at  the 
same  time  renders  the  corpuscles  insoluble.  Separate  and  frequently 
difficult  processes  are  requisite  to  detect  those  ingredients  which  occur 
in  small  quantity  or  only  in  morbid  conditions. 

With  regard  to  the  distinctions  between  Arterial  and  Venous  Blood, 
we  have  already  noticed  the  circumstance  that  the  external  envelope  of 
the  blood-corpuscles  becomes  converted  during  the  act  of  respiration 
into  oxidised  protein,  and  that  the  bright-red  colour  of  arterial  blood 
is  owing  in  part  to  the  modifying  influence  of  the  white  investing 
membrane.  But  there  is  yet  another  mode  in  which  it  acts.  The 
buffy  coat,  which  is  the  name  given  to  the  superimposed  layer  of 
fibrin  in  the  clot,  is  frequently  observed  on  the  upper  part  of  the  clot 
in  inflammatory  diseases  as  being  very  apt  to  curl  up  and  become 
concave.  Now  this  buffy  coat  consists,  for  the  most  part,  of  the 
oxides  of  protein — of  the  very  same  matter  with  which  the  blood- 
corpuscles  become  invested.  For  this  reason  the  form  assumed  by 
the  two  laminae  on  both  sides  of  the  little  flat  body — the  corpuscle- 
must  resemble  that  of  the  buffy  coat.  The  tendency  to  contract  and 
become  bi-concave  is  so  strong,  that  the  central  portion  of  the  crust 
becomes  entirely  depressed.  In  this  form  the  corpuscles  reflect  a 
great  deal  more  light  than  when,  in  consequence  of  the  removal  of 
the  buffy  coat  in  the  capillaries,  they  have  a  less  bi-concave  form. 

From  four  analyses  of  the  blood  of  horses,  Simon  deduces  the 
following  rule  regarding  the  chemical  differences  of  arterial  and  venous 
blood: — "  Arterial  contains  less  solid  residue  generally  than  venous 
blood ;  it  contains  less  fat,  less  albumen,  less  hrcmatin,  less  extractive 
matter  and  salts,  than  venous  blood.  The  blood-corpuscles  of  arterial 
blood  contain  Icbs  colouring  matter  than  those  of  venous  blood." 
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The  arterial  blood  was  taken  from  the  carotids,  and  the  venoua  from 
the  jugulars. 

In  a  medical  point  of  view  the  composition  of  venous  blood  is  the 
most  interesting,  because  it  is  from  the  veins  that  blood  is  almost 
always  taken  in  disease,  and  because  venous  blood  can  naturally 
only  be  compared  with  venous  blood  for  the  purpose  of  ascer- 
taining any  deviations  that  may  occur.  The  following  table  repre- 
sents the  mean  composition  of  human  venous  blood  without  reference 
to  sex  : — 

"Water   795-278 

Solid  Constituents   204-022 

Fibrin  2-104 

Fat  2-346 

Albumen  76-G60 

Globulin   103-022 

Hjematin  6-209 

Extractive  Matters  and  Salts       .       .    .  12-012 
100  parts  of  blood-corpuscles  contain  5'7  of  hromatin. 
Hence  the  blood  contains  about  20  per  cent,  of  solid  constituents, 
much  more  than  0'2  per  cent,  of  fibrin,  and  about  an  equal  quantity 
of  fat ;  the  blood-corpuscles  considerably  exceed  the  albumen  in 
quantity,  and  contain  about  5  or  6  per  cent,  of  colouring  matter. 

The  blood  undergoes  various  modifications  in  different  forms  of 
disease.  The  extent  of  these  variations  is  obvious  from  the 
following  table,  drawn  up  from  Simon's  'Animal  Chemistry,'  vol.  i., 
p.  246. 

The  Water  may  vary  from  ....  915"0  to  725-0 
The  Solid  Residue  „     .       .       .       .    .    275'0  to  85'0 


The  Fibrin  „ 

The  Fat  „ 

The  Albumen  „ 

The  Globulin  „  . 

The  Hasmatin  „ 

The  Extractive  Matters  and  Salts 


10  '3  to  a  trace. 


4-3  to 
131-0  to 
106-6  to 

8-7  to 
16-5  to 


0-  7 
551 
30-8 

1-  4 
7-6 


The  following  synopsis  will  give  an  idea  of  the  distribution  of  the 
constituents  of  the  blood. 

Water   790-37- 

Albumen  67"80 

Oxygen 


Nitrogen  .    .    .  .  I 
Carbonic  Acid .  . 
Extractive  Matter  )   .    .    .  . 
Fatty  Matter  .    .  | 

Salts  

Colouring  Matter  > 
Fibrin  

GlobulS  '.  125-63}BloodcolTuscles  127'90 


10-98 


2-95" 


)  Serum  869'IS 


Clot  13085 


1000-00  1000-00 
It  will  be  seen  from  the  previous  account  that  the  blood  is  one  of 
the  most  important  constituents  of  the  body.  It  is  in  fact  the  prime 
source  of  life,  and  is  the  great  medium  through  which  the  constituents 
of  the  body  pass  in  their  way  from  the  vegetable  and  mineral  kingdoms 
to  become  part  and  parcel  of  the  tissues  of  the  body.  The  food  is 
taken  up  from  the  intestines  [Food]  by  the  lacteals,  and  is  converted 
into  blood  before  it  is  appropriated  in  the  tissues  of  the  body.  The 
correspondence  between  the  flesh  or  tissues  of  the  body  and  the  blood 
may  be  seen  in  the  following  statement  of  the  ultimate  composition  of 
the  two. 


Flesh. 
51-86 
7-58 
15-03 
21-30 
4-23 


Blood. 
51-96 
7-25 
15-07 
21-30 
4-42 


Carbon  .... 
Hydrogen 

Nitrogen  .... 
Oxygen 

Ash  

The  blood  is  not  only  the  source  whence  the  tissues  are  supplied 
with  the  fresh  materials  for  their  growth,  but  it  is  the  means  by 
which  effete  matters  are  thrown  off  from  the  system.  The  con- 
stituents of  the  bile,  the  urine,  the  perspiration,  the  expired  air  from 
the  lungs,  are  all  found  in  the  blood,  and  separated  from  it  by  the 
liver,  kidneys,  skin,  and  lungs.  The  changes  involved  in  the  formation 
of  these  excretions  are  some  of  them  important  to  life,  as  that  of- 
carbonic  acid  gas  during  respiration  [Respiration],  which  is  attended 
with  the  development  of  animal  heat. 

Any  interruption  or  impediment  to  the  performance  of  the  functions 
of  the  blood  is  attended  with  disease.  This  has  long  been  suspected, 
but  it  is  only  since  the  employment  of  the  microscope  and  chemical 
analysis  that  any  advance  has  been  made  in  studying  the  relation  of 
abnormal  conditions  of  the  blood  to  particular  diseases  of  the  body. 

(Hunter,  On  the  Blood  ;  Sharpey,  Quain's  Anatomy,  vol.  i. ;  Simon, 
Animal  Chemistry,  translated  by  Day ;  Milne-Edwards,  article  'Blood,' 
in  Cyclopaedia  of  Anatomy  and  Physiology  ;  Lehmann,  Physiological 
Chemistry,  translated  by  Day;  Liebig,  Animal  Chemistry;  Carpenter, 
Human  Physiology).     [See  SUPPLEMENT.] 

BLOOD-HOUND,  the  name  of  a  hound  celebrated  for  its  exquisite 
scent  and  unwearied  perseverance,  qualities  which  were  taken  advan- 
tage of,  by  training  it  not  only  to  the  pursuit  of  game,  but  to  the 


chase  of  man.  A  true  Blood-Hound  (and  the  pure  blood  is  rare) 
stands  about  28  inches  in  height,  muscular,  compact,  and  strong; 
the  forehead  is  broad,  and  the  face  narrow  towards  the  muzzle  ;  the 
nostrils  are  wide  and  well  developed;  the  ears  are  large,  pendulous, 
and  broad  at  the  base ;  the  aspect  is  serene  and  sagacious  ;  the  tail  is 
long,  with  an  upward  curve  when  in  pursuit,  at  which  time  the 
hound  opens  with  a  voice  deep  and  sonorous,  that  may  be  heard 
down  the  wind  for  a  very  long  distance. 

The  colour  of  the  true  breed  is  stated  to  be  almost  invariably  a 
reddish-tan,  darkening  gradually  towards  the  upper  parts  till  it 
becomes  mixed  with  black  on  the  back ;  the  lower  parts,  limbs,  and 
tail  being  of  a  lighter  shade,  and  the  muzzle  tawny.  Pennant  adds, 
"a  black  spot  over  each  eye,"  but  the  blood-hounds  in  the  possession 
of  Thomas  Astle,  Esq.  (and  they  were  said  to  have  been  of  the 
original  blood)  had  not  these  marks.  Some,  but  such  instances  were 
not  common,  had  a  little  white  about  them,  such  as  a  star  in  the 
face,  &c.  The  better  opinion  is,  that  the  original  stock  was  a  mixture 
of  the  deep-mouthed  southern  hound,  and  the  powerful  old  English 
stag-hound. 

Gervase  Markham,  in  his  '  Maison  Rustique,'  speaking  of  hounds, 
says  : — "  The  baie-coloured  ones  have  the  second  place  for  goodnesse, 
and  are  of  great  courage,  ventring  far,  and  of  a  quicke  scent,  finding 

out  very  well  the  turnes  and  windings  they  runne  surely, 

and  with  great  boldnesse,  commonly  loving  the  stagge  more  than  any 
other  beast,  but  they  make  no  account  of  hares.  It  is  true,  that 
they  be  more  head-strong  and  harde  to  reclaime  than  the  white,  and 
put  men  to  more  paine  and  travaill  about  the  same.  The  best  of  the 
fallow  sort  of  dogges  are  those  which  are  of  a  brighter  haire,  drawing 
more  unto  the  colour  of  red,  and  having  therewithall  a  white  spot 
in  the  forehead,  or  in  the  necke,  in  like  manner  those  which  are  all 
fallow  :  but  such  as  incline  to  a  light  yellow  colour,  being  graie  or 
blacke  spotted,  are  nothing  worth  :  such  as  are  trussed  up  and  have 
dewclawes,  are  good  to  make  bloud-hounds." 

Our  ancestors  soon  discovered  the  infallibility  of  the  Blood-Hound 
in  tracing  any  animal,  living  or  dead,  to  its  resting  place.  To  train 
it  the  young  dog  acccompanied  by  a  staunch  old  hound  was  led  to 
the  spot  whence  a  deer  or  other  animal  had  been  taken  on  for  a  mile 
or  two ;  the  hounds  were  then  laid  on  and-  encouraged,  and  after 
hunting  this  'drag'  successfully,  were  rewarded  with  a  portion  of 
the  venison  which  composed  it.  The  next  step  was  to  take  the 
young  dog,  with  his  seasoned  tutor,  to  a  spot  whence  a  man  whose 
shoes  had  been  rubbed  with  the  blood  of  a  deer  had  started  on  a 
circuit  of  two  or  three  miles  :  during  his  progress  the  man  was 
instructed  to  renew  the  blood  from  time  to  time,  to  keep  the  scent 
well  alive.  His  circuit  was  gradually  enlarged  at  each  succeeding 
lesson,  and  the  young  hound,  thus  entered  and  trained,  became  at 
last  fully  equal  to  hunt  by  itself,  either  for  the  purposes  of  wood- 
craft, war,  or  'following  gear,'  as  the  pursuit  after  the  property 
plundered  in  a  border  foray  was  termed.  Indeed,  the  name  of  this 
variety  of  Canis  domesticus,  to  which  Linnjeus  applisd  the  name  of 
sagax,  cannot  be  mentioned  without  calling  up  visions  of  feudal 
castles  with  their  train  of  knights  and  warders,  and  all  the  stirring 
events  of  those  old  times  when  the  best  tenure  was  that  of  the 
strong  hand. 

Sir  Walter  Scott  gives  a  striking  reality  to  the  scene,  when  he 
makes  the  moss-trooper,  William  of  Deloraine,  who  had  "  baffled 
Percy's  best  blood-hounds,"  allude  to  the  pleasure  of  the  chace, 
though  he  himself  was  the  object  of  pm-suit,  in  pronouncing  his 
eulogy  over  Richard  Musgrave. 

In  the  same  '  Lay  of  the  Last  Minstrel '  there  is  one  of  the  best 
poetical  descriptions  of  the  blood-hound  in  action,  if  not  the  best ;  for 
though  Somerville's  lines  may  enter  more  into  detail,  they  want  the  vivid 
animation  of  the  images  brought  absolutely  under  the  eye  by  the 
power  of  Scott,  where  the  "  noble  child,"  the  heir  of  Branksome,  is 
left  alone  in  his  terror. 

Indeed  this  feudal  dog  is  frequently  introduced  by  our  poet,  from, 
his  ballads,  where  Smaylho'me's  Lady  gay,  wooing  the  Phantom 
Knight  to  come  to  her  bower,  in  the  'Eve  of  St.  John,'  tells  the 
spectre  that  she  will  "  chain  the  blood-hound,"  down  to  that  grand 
moonlight  scene  in  the  '  Legend  of  Montrose,'  where  Dalgetty  and 
Ranald  of  the  Mist  are  traced  to  their  wood-girt  retreat  after  their 
escape  from  Argyle's  dungeons. 

The  pursuit  of  border  forayers  was  called  the  'hot-trod.'  The 
'  harried '  party  and  his  friends  followed  the  marauders  with  blood- 
hound and  bugle-horn,  and  if  his  dog  could  trace  the  scent  into  the 
opposite  kingdom  he  was  entitled  to  pursue  them  thither. 

.Sir  Walter  Scott  states  that  the  breed  was  kept  \ip  by  the  Buccleuch 
family  on  their  border  estates  till  within  the  18th  century,  and 
records  the  following  narrative  : — "  A  person  was  alive  in  the  memory 
of  man  who  remembered  a  blood-hound  being  kept  at  Eldinhope,  in 
Ettricke  Forest,  for  whose  maintenance  the  tenant  had  an  allowance 
of  meal.  At  that  time  the  sheep  were  always  watched  at  night. 
Upon  one  occasion,  when  the  duty  had  fallen  upon  the  narrator,  then 
a  lad,  he  became  exhausted  with  fatigue,  and  fell  asleep  upon  a  bank, 
near  sun-rising.  Suddenly  he  was  awakened  by  the  tread  of  horses, 
and  saw  five  men  well  mounted  and  armed  ride  briskly  over  the  edge 
of  the  hill.  They  stopped  and  looked  at  the  flock ;  but  the  day 
was  too  far  broken  to  admit  the  chance  of  their  carrying  any  of 
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them  off.  One  of  them,  in  spite,  leaped  from  his  horse,  and  coming 
to  the  shepherd  seized  him  by  the  belt  he  wore  round  his  waist ;  and. 
setting  his  foot  upon  his  body  pulled  it  till  it  broke,  and  carried  it 
away  with  him.  They  rode  off  at  the  gallop ;  and  the  shepherd 
giving  the  alarm,  the  blood-hound  was  turned  loose,  and  the  people 
in  the  neighbourhood  alarmed.  The  marauders,  however,  escaped, 
notwithstanding  a  sharp  pursuit.  This  circumstance  serves  to  show 
how  very  long  the  license  of  the  Borderers  continued  in  some  degree 
to  manifest  itself." 

This,  perhaps,  is  the  last  instance  of  an  attempted  '  Border  foray ' 
on  record.  The  times  were  changed.  The  nobles  had  ceased  to 
pride  themselves  on  their  ignorance  of  all  the  arts  save  the  art  of 
war,  and  to  make  it  matter  of  thanksgiving  that  they  knew  not  how 
to  use  the  pen.  Civilisation  advanced  as  learning  was  diffused,  till 
the  law  of  the  strongest  no  longer  prevailed  against  the  law  of  the 
land.  The  Blood-Hound,  from  the  nobler  pursuit  of  heroes  and 
knights,  '  minions  of  the  moon,'  who  swept  away  the  cattle  and  goods 
of  whole  districts,  marking  the  extent  of  their  '  raid '  by  all  the 
horrors  of  fire  and  sword,  sank  to  the  tracker  of  the  deer-stealer  and 
petty  felon.  About  a  century  and  a  quarter  ago,  when  deer-stealing 
was  a  common  crime,  the  park-keepers  relied  upon  their  blood-hounds 
principally  for  detecting  the  thief;  and  so  adroit  were  these  dogs, 
that  when  one  of  them  was  fairly  laid  on,  the  escape  of  the  criminal 
was  with  good  reason  considered  to  be  all  but  impossible.  Even 
now  the  breed  still  lingers  about  some  of  the  great  deer-parks ;  and 
many  of  our  readers  will  remember  the  noble  specimen  at  Richmond 
Park,  bearing  the  name  of  Procter,  and  the  admirable  study  of  his 
head  engraved  by  T.  Landseer  from  a  painting  by  his  brother  Edwin. 
Another  of  this  race  has  been  perpetuated  by  Sir  Edwin  Landseer. 
It  belonged  to  Jacob  Bell,  Esq.,  and  was  killed  by  jumping  out  of  a 
window,  and  its  accidental  death  is  perpetuated  by  the  artkt  having 
drawn  it  after  death  as  though  sleeping. 

This  noble  variety  is  now  only  kept  as  an  object  of  curiosity  and 
ornament;  for  its  services  have  long  since  been  superseded  by  the 
justice's  warrant  and  the  police-officer.  We  find  it.  indeed,  recorded 
about  50  years  ago,  that  "  the  Thrapston  association  for  the  prevention 
of  felons  in  Northamptonshire  have  provided  and  trained  a  blood- 
hound for  the  detection  of  sheep-stealers.  To  demonstrate  the 
unerring  infallibility  of  this  animal  a  day  was  appointed  for  public 
trial ;  the  person  he  was  intended  to  hunt  started,  in  the  presence  of 
a  great  concourse  of  people,  about  10  o'clock  in  the  forenoon,  and  at 
11  o'clock  the  hound  was  laid  on.  After  a  chase  of  an  hour  and  a 
half,  notwithstanding  a  very  indifferent  scent,  the  hound  ran  up  to 
a  tree  in  which  he  was  secreted,  at  the  distance  of  15  miles  from 
the  place  of  starting,  to  the  admiration  and  perfect  satisfaction  of  the 
very  great  number  assembled  upon  the  occasion."  But  this  may  be 
considered  more  in  the  light  of  a  proceeding  'in  terrorem'  than 
anything  else. 

Strong  and  hardy  as  the  Blood-Hound  seems  to  be,  it  is  unable, 
apparently,  to  encounter  a  low  temperature.  Mr.  Lloyd,  in  his 
'  Field  Sports,'  relates  that  one  presented  to  him  by  Mr.  Otway  Cave 
was  entirely  paralysed  by  the  piercing  cold  of  the  northern  regions 
which  were  the  scene  of  his  exploits. 


English  lilood-IIountl. 


CiibanBlood-IIound. — The  reputation  which  this  variety  has  obtained 
for  sagacity  and  fierceness,  and  the  share  that  the  terror  of  its  name 
had  in  extinguishing  the  last  Maroon  war  in  Jamaica,  render  it  an 
object  of  some  interest.  In  1733  these  Maroons  had  become  very 
troublesome,  and  the  Assembly,  among  other  plans  for  suppressing 
them,  appointed  garrisons,  from  whose  barracks  excursions  were  from 
time  to  time  made  against  the  insurgents.    "  Every  barrack,"  says 


Bryan  Edwards,  "  was  also  furnished  with  a  pack  of  dogs,  provided 
by  the  churchwardens  of  the  respective  parishes,  it  being  foreseen 
that  these  animals  would  prove  extremely  serviceable,  not  only  in 
guarding  against  surprises  in  the  night  but  in  tracking  the  enemy."  The 
tiresome  war  went  on  however,  till  at  last  articles  of  pacification  with 
the  Maroons  of  Trelawney  town  were  concluded  on  the  1st  of  March, 
1738.  This  alliance  continued,  not  without  frequent  complaints  of 
the  conduct  of  the  Maroons,  till  July,  1795,  when  two  of  these  people 
from  Trelawney  town,  having  been  found  guilty  by  a  jury  of  stealing 
some  pigs,  were  sentenced  to  receive  thirty-nine  lashes  each,  and  the 
sentence  was  executed.  On  their  return  to  Trelawney  town  their 
account  drove  the  Maroons  into  open  revolt,  and  a  bloody  and  success- 
ful war  was  waged  by  these  savages  against  the  whole  force  that  the 
government  could  direct  against  them. 

At  last  the  Assembly,  in  the  month  of  September,  remembering  the 
expedient  of  employing  dogs  previous  to  the  treaty  of  1738,  resolved 
to  send  to  the  island  of  Cuba  for  100  blood-hounds,  and  to  engage  a 
sufficient  number  of  Spanish  huntsmen  to  direct  their  operations. 
The  employment,  according  to  Edwards,  to  which  these  dogs  are 
generally  put  by  the  Spaniards  is  the  pursuit  of  wild  bullocks,  which 
they  slaughter  for  the  hides  ;  and  the  great  use  of  the  dogs  is  to  drive 
the  cattle  from  such  heights  and  recesses  in  the  mountainous  parts  of 
the  country  as  are  least  accessible  to  the  hunters.  This  determination 
of  the  Assembly  was  not  made  without  some  opposition.  After  much 
discussion  it  was  determined  to  send  for  the  dogs,  and  at  last  after 
several  delays  the  commissioner,  who  had  been  dispatched  to  the 
Havanna,  arrived  at  Montego  Bay  on  the  14th  of  December  with  forty 
chasseurs,  or  Spanish  hunters,  chiefly  people  of  colour,  and  about 
100  Spanish  dogs. 

Dallas,  in  his  '  Histoiy  of  the  Maroons,'  gives  the  following  account 
of  the  first  appearance  of  these  dogs  before  the  commander-in-chief : 
— "Anxious  to  review  the  chasseurs,  General  Walpole  left  head- 
quarters the  morning  after  they  were  landed  before  day-break,  and 
arrived  in  a  post-chaise  at  Seven  Rivers,  accompanied  by  Colonel 
Skinner,  whom  he  appointed  to  conduct  the  intended  attack.  Notice 
of  his  coming  having  preceded  him,  a  parade  of  the  chasseurs  wag 
ordered ;  and  they  were  taken  to  a  distance  from  the  house,  in  order 
to  be  advanced  when  the  general  alighted.  On  his  arrival  the  commis- 
sioner having  paid  his  respects  was  desired  to  parade  them.  The 
Spaniards  soon  appeared  at  the  end  of  a  gentle  acclivity,  drawn  out 
in  a  line  containing  upwards  of  forty  men,  with  their  dogs  in  front 
unmuzzled,  and  held  by  cotton  ropes.  On  receiving  the  command 
'  fire,'  they  discharged  their  fusils  and  advanced  as  upon  a  real  attack. 
This  was  intended  to  ascertain  what  effect  would  be  produced  on  the 
dogs  if  engaged  under  a  fire  of  the  Maroons.  The  volley  was  no  sooner 
discharged  than  the  dogs  rushed  forward  with  the  greatest  fury,  amid 
the  shouts  of  the  Spaniards,  who  were  dragged  on  by  them  with  irre- 
sistible force.  Some  of  the  dogs  maddened  by  the  shout  of  attack, 
while  held  back  by  the  ropes,  seized  on  the  stocks  of  the  guns  in  the 
hands  of  their  keepers  and  tore  pieces  out  of  them.  Their  impetuosity 
was  so  great  that  they  were  with  difficulty  stopped  before  they  reached 
the  general,  who  found  it  necessary  to  get  expeditiously  into  the  chaise 
from  which  he  had  alighted  ;  and  if  the  most  strenuous  exertions  had 
not  been  made  to  stop  them,  they  would  most  certainly  have  seized 
upon  his  horses." 

This  scene  was  well  got  up,  and  it  had  its  effect.  General  Walpole 
was  ordered  to  advance  on  the  14th  of  January  following,  with  his 
Spanish  dogs  in  the  rear.  Their  fame  however  had  reached  the  Maroons, 
and  the  general  had  penetrated  but  a  short  way  into  the  woods  when 
a  supplication  for  mercy  was  brought  from  the  enemy,  and  260  of 
them  soon  afterwards  surrendered  on  no  other  condition  than  a 
promise  of  their  lives. 

It  is  stated  that  these  dogs  when  properly  trained  will  not  kill  or 
harm  the  pursued  unless  they  are  resisted.  "  On  reaching  a  fugitive 
they  bark  at  him  till  he  stops,  and  then  couch  near  him,  terrifying  him 
with  a  ferocious  growling  if  he  stirs.  They  then  bark  at  intervals  to 
give  notice  to  the  chasseurs,  till  they  come  up  and  secure  their 
prisoner." 

Dallas  however,  who  had  his  information  from  the  commissioner 
himself,  William  Dawes  Quarrell,  to  whom  his  work  is  dedicated,  gives 
a  description  and  representation  of  one  of  these  Spanish  chasseurs  with 
his  dogs  ;  and  he  relates  the  following  instances  of  the  strength  and 
determined  ferocity  of  the  latter  : — 

"  The  party  had  scarcely  erected  their  huts  when  the  barking  of  a 
dog  was  heard  near  them.  They  got  immediately  under  arms,  and 
proceeding  in  the  direction  of  the  sound  disooverod  a  negro  endeavour- 
iug  to  make  his  escape.  One  of  the  Spanish  dogs  was  sent  after  him. 
On  coming  up  the  negro  cut  him  twice  with  his  muschet,*  on  which 
the  dog  seized  him  by  the  nape  of  the  neck  and  secured  him.  Ho 
proved  to  be  a  runaway — said  that  he  and  two  other  negroes  had 
deserted  the  Maroons  a  few  days  before,  and  that  the  party  was  at  a 
great  distance  from  the  town,  but  that  he  would  conduct  them  to  it 
by  noon  next  day." 

In  the  next  anecdote  recorded  by  Dallas  the  attack  was  fatal  both 

*  A  long  straight  nuischct,  or  couteau,  longer  than  a  dragoon's  sword,  and 
twice  as  thick,  something  like  a  flat  iron  har  sharpened  at  the  lower  end,  of 
which  ahout  eighteen  inches  are  as  sharp  as  a  razor.  The  point  is  not  unlike 
the  old  Roman  sword.    Such  is  Dallas'e  description  of  the  chasseur's  muschet. 
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to  the  unhappy  object  of  it  and  to  the  dog  : — "One  of  the  dogs  that 
had  been  unmuzzled  to  drink  when  there  was  not  the  least  apprehen- 
sion of  any  mischief,  went  up  to  an  old  woman  who  was  sitting  attending 
to  a  pot  in  which  she  was  preparing  a  mess.  The  dog  smelled  at  it 
and  was  troublesome ;  this  provoked  her ;  she  took  up  a  stick  and 


Chasseur  with  Cuban  Blood-Hounds, 
began  to  beat  him,  on  which  he  seized  on  her  throat,  which  he  would 
not  let  go  till  his  head  was  severed  from  his  body  by  his  master.  The 
windpipe  of  the  woman  being  much  torn,  she  could  not  be  saved." 

A  dog  and  a  bitch,  said  to  be  of  the  true  Cuban  Blood-Hound  breed, 
were  some  years  ago  brought  to  this  country,  where  soon  after  their 
arrival  the  bitch  littered  ten  pups,  one  of  them  deformed.  The  figure 
here  given  is  from  one  of  these  pups,  which  had  not  attained  its  full 
growth.  They  are  shorter  on  their  legs  than  the  English  variety ;  the 
muzzle  is  shorter,  and  the  animal  is  altogether  smaller,  with  less  of  the 
hound  about  it  than  the  English  Blood-Hound  has  ;  the  he:.ght  is  about 


Cuban  Blood-Hound. 

two  feet ;  the  colour  generally  tawny,  with  black  about  the  muzzle,  or 
brindled  like  some  of  the  Ban-Dogs.  They  show  great  attachment, 
and  are  very  gentle  till  seriously  provoked,  and  then  their  ferocity  is 
planning. 

In  Cuba  the  common  employment  of  these  dogs  was  to  traverse  the 


country  in  pursuit  of  murderers  and  other  felons,  and  an  extraordinary 
proof  of  their  activity  is  recorded  by  Dallas,  who  states  that  the  event 
occurred  about  a  month  before  the  arrival  of  the  commissioner  at  the 
Havanna.  A  fleet  from  Jamaica,  under  convoy  to  Great  Britain,  passing 
through  the  Gulf  of  Mexico,  beat  up  on  the  north  side  of  Cuba.  One 
of  the  ships,  manned  with  foreigners,  chiefly  renegado  Spaniards,  being 
a  dull  sailer,  and  consequently  lagging  astern,  standing  in  with  the  land 
at  night,  was  run  on  shore,  the  captain,  officers,  and  the  few  British 
hands  on  board  murdered,  and  the  vessel  plundered  by  the  Spanish 
renegadoes.  The  part  of  the  coast  on  which  the  ship  was  stranded 
being  wild  and  unfrequented,  the  assassins  retired  with  their  booty  to 
the  mountains,  intending  to  penetrate  through  the  woods  to  some 
remote  settlements  on  the  south  side,  where  they  hoped  to  secure 
themselves  and  elude  all  pursuit.  Early  intelligence  of  the  crime 
however  had  been  conveyed  to  the  Havanna,  and  the  assassins  were 
pursued  by  a  detachment  of  twelve  of  the  Chasseurs  del  Bey  with 
their  dogs.  In  a  few  days  the  criminals  were  all  brought  in  and 
executed,  not  one  of  them  being  in  the  least  hurt  by  the  dogs  when 
captured. 

African  Bloocl-IIound. — On  his  return  from  Africa  the  late  Colonel 
Denham,  then  major,  presented  two  dogs  and  a  bitch  of  this  variety 
to  the  royal  menagerie  in  the  Tower,  which,  under  the  care  of  the 
keeper,  Mr.  Cops,  then  contained  a  very  choice  collection  of  animals, 
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recorded  in  that  interesting  publication  '  The  Tower  Menagerie, 
London,  8vo,  1829.  The  Major  informed  Mr.  Cops  that  with  them 
he  hunted  the  gazelle,  and  that  they  displayed  great  cunning,  fre- 
quently quitting  the  circuitous  line  of  scent  for  the  purpose  of  cutting 
off  a  double,  and  recovering  the  scent  again  with  ease.  They  would 
hit  off  and  follow  a  scent  after  a  lapse  of  two  hours  from  the  time 
when  the  animal  had  been  on  the  spot,  and  this  delicacy  of  nose  had 
not  escaped  observation,  for  they  were  applied  to  nearly  the  same 
purposes  as  the  other  varieties  here  mentioned,  and  were  commonly 
employed  in  Africa  to  trace  a  flying  enemy  to  his  retreat.  It  is  well 
remarked  in  the  work  last  above  mentioned  that  for  symmetry  and 
action  they  were  perfect  models,  and  a  regret  is  expressed  that  in 
consequence  of  their  not  having  shown  any  disposition  to  perpetuate 
their  race,  though  the}'  had  at  the  time  of  making  the  observation  been 
three  years  in  England,  there  appeared  to  be  no  chance  of  crossing  our 
pointers  with  this  breed.  We  agree  with  the  writer  in  thinking  that 
this  blood  so  introduced  would  be  a  very  valuable  acquisition.  It  was 
remarked  that  of  the  three  in  the  Tower  the  males  were  very  mild, 
but  the  female  was  of  a  very  savage  disposition. 

BLOODSTONE,  also  called  Heliotrope,  is  a  deep  green  stone — a 
jaspery  variety  of  Quartz.  It  has  obtained  its  name  from  being  spotted 
with  red  so  as  to  resemble  drops  of  blood.  In  addition  to  silica  it 
contains  oxide  of  iron  and  clay,  which  are  mechanically  introduced, 
and  in  this  way  the  red  spots  are  produced.  In  the  royal  collection 
at  Paris  there  is  a  bust  of  Christ  in  this  stone,  so  managed  that  the 
red  spots  represent  drops  of  blood.    (Dana,  Mineralogy.) 

BLOOD-VESSELS.  The  blood  from  which  the  tissues  of  the  body 
obtain  the  material  of  their  nourishment  is  conveyed  from  one  part 
of  the  body  to  another  by  means  of  branched  tubes  which  are  named 
Blood- Vessels.  It  is  carried  along  these  vessels  by  the  impulse  given 
by  the  action  of  the  Heart.  [Heart.]  The  vessels  which  carry  the 
blood  from  the  heart  are  called  Arteries.  [Abtbbt.]  Those  which 
return  the  blood  to  the  heart  are  named  Veins.  [Vein.]  Whilst  a 
very  generally  diffused  network  of  Blood-Vessels  exist,  connecting  the 
arteries  and  veins,  which  are  called  Capillaries.    [Capillary  Vessels.] 

The  Blood-Vessels,  whatever  may  be  their  ultimate  destination,  seem 
to  originate  in  the  same  manner.  Observations  on  this  subject  have 
been  made  by  Schwann  and  Kolliker  in  Germany,  and  by  Professoi 
Paget  in  this  country.  The  observations  of  the  two  former  were  ma<i« 
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on  the  development  of  the  vessels  in  the  germinal  membrane  of  the 
egg,  and  on  the  capillary  blood-vessels  of  the  tail  of  the  larva  of  a  frog. 
Mr.  Paget's  observations  were  made  on  the  tissues  of  the  foetal  sheep. 
According  to  these  observers  it  appears  that  these  vessels  originate 
from  nucleated  cells  similar  to  those  which  at  first  constitute  the 
different  parts  of  the  embryo.  The  cell-wall  or  external  envelope  of 
these  cells  shoots  out  into  slender  pointed  processes,  such  as  is  seen 
in  the  forms  of  stellate  vegetable  tissue.  The  projections  from  neigh- 
bouring cells  encounter  each  other,  and  becoming  organically  united, 
the  intervening  walls  between  the  two  projections  are  absorbed,  and 
thus  a  continuous  tube  ia  produced.  In  cases  where  new  vessels  are 
produced  in  the  neighbourhood  of  old  ones,  the  stellate  cells  are  formed 
in  the  new  part,  and  projections  are  formed  in  the  old  capillary  vessels 
which  unite  with  the  new  ones,  and  thus  the  circulation  is  re-esta- 
blished. The  projections  when  first  united  are  solid  and  very  slender, 
but  eventually  the  intervening  substance  disappears  and  the  vessels 
attain  a  uniform  calibre.  In  growing  parts  where  the  web  of  vessels 
is  kept  up,  new  ones  are  constantly  being  added  by  the  development 
of  stellate  cells  in  the  interstices  of  the  previous  web.  Whilst  the 
capillaries  early  attain  the  development  at  which  they  remain,  those 
vessels  which  are  to  become  arteries  or  veins  on  either  side  of  the 
capillary  vessels  go  on  increasing  in  size  till  they  acquire  the  special 
membranes  or  coats  which  distinguish  these  parts  of  the  circulating 
system.  This  explanation  seems  however  only  applicable  to  the  smaller 
veins  and  arteries,  as  the  observations  of  Kolliker  would  seem  to  show 
that  the  larger  Blood-Vessels  may  take  their  origin  in  the  same  manner 
as  the  heart,  in  which  organ  there  is  first  an  agglomeration  of  cells, 
the  interior  ones  of  which  become  soft,  and  at  last  disappear,  whilst 
the  outside  ones  become  firmer  and  constitute  the  outer  walls.  On 
this  subject  further  observations  are  wanting. 

(Sharpey,  Quain's  Elements  of  Anatomy  ;  Schwann,  Microscopical 
Researches  into  the  Accordance  in  the  Structure  and  Growth  of  Animals 
and  Plants,  translated  by  H.  Smith ;  Kolliker,  Ilandbuch  der  Gewebe- 
Irkre  dcr  Mcnschen ;  Paget,  Supplement  to  Mailer's  Physiology,  by 
lialev  and  Kirkes.) 

BLUE-BIRD,  the  American  name  for  the  Motacilla  sialis  of  Linnseus, 
Sylvia  sialis  of  Wilson,  Saxicola  sialis  of  Bonaparte,  Ampclis  sialis  of 
Nuttall,  aud  Erythaca  (Sialia)  Wilsonii  of  Swainson. 
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Like  our  red-breast  thi4  harbinger  of  spring  to  the  Americans  "  is 
known  to  almost  every  child,  aud  shows,"  says  Wilson,  "  as  much 
confidence  in  man  by  associating  with  him  in  summer,  as  the  other  by 
his  familiarity  in  winter. 

"  So  early  as  the  middle  of  February,  if  the  weather  be  open,  he 
usually  makes  his  appearance  about  his  old  haunts,  the  barn,  orchard, 
and  fence-posts.  Storms  and  deep  snows  sometimes  succeeding,  he 
disappears  for  a  time  ;  but  about  the  middle  of  March  is  again  seen 
accompanied  by  his  mate  visiting  the  box  in  the  garden  or  the  hole  in 
the  old  apple-tree,  the  cradle  of  some  generations  of  his  ancestors." 
.  .  .  .  "  When  he  first  begins  his  amours,"  says  a  curious  and 
correct  observer,  "  it  is  pleasing  to  behold  his  courtship,  his  solicitude 
to  please  and  to  secure  the  favour  of  his  beloved  female.  He  uses  the 
tenderest  expressions,  sits  close  by  her,  caresses  and  sings  to  her  his 
most  endearing  warblings.  When  seated  together  if  he  espies  an  insect 
deliciouB  to  her  taste  he  takes  it  up,  flies  with  it  to  her,  spreads  his 
wing  over  her,  and  puts  it  in  her  mouth." 

The  food  of  the  Blue-Bird  consists  principally  of  insects,  particularly 


large  beetles  and  other  Colcoptcra,  frequently  of  spiders,  and  sometimes 
of  fruits  and  seeds. 

The  nest  is  built  in  holes  in  trees  and  similar  situations.  The  bird 
is  very  prolific,  for  though  the  eggs,  which  are  of  a  pale-blue  colour, 
seldom  exceed  six,  and  arc  more  frequently  five  in  number,  two  and 
sometimes  three  broods  are  produced  in  a  season. 

Its  song  is  cheerful,  continuing  with  little  interruption  from  March 
to  October,  but  is  most  frequently  heard  in  the  serene  days  of  the 
spring. 

With  regard  to  its  geographical  distribution,  Catesby  says  : — "  These 
birds  are  common  in  most  parts  of  North  America,  for  I  have  seen 
them  in  Carolina,  Virginia,  Maryland,  and  the  Bermuda  Islands." 
Wilson  gives  the  United  States,  the  Bahamas,  Mexico,  Brazil,  and 
Guyana,  as  its  localities.  About  November  it  takes  its  departure 
from  the  United  States. 

The  whole  upper  part  of  the  bird,  which  is  about  11  inches  long,  is  of 
a  rich  sky-blue  shot  with  purple ;  the  billand  legs  are  black ;  shafts  of  the 
wing  and  tail  feathers  black ;  throat,  neck,  breast,  and  sides,  partially 
under  the  wings,  reddish  chestnut ;  wings  dusky-black  at  the  tips ; 
belly  and  vent  white.  The  female  is  duller  in  its  colours.  It  is  said 
to  be  much  infested  with  tape-worms. 

BLUE-BOTTLE.  [Centaurea.] 

BLUE-BREAST,  one  of  the  English  names  for  this  pretty  bird, 
which,  as  Bechstein  observes,  may  be  considered  as  the  link  between 
the  Redstart  and  Common  Wagtail,  having  strong  points  of  resem- 
blance to  both.  It  is  also  called  Blue-Throated  Robin  and  Blue-Throated 
Redstart.  It  is  the  Gorge-Bleue  of  the  French,  the  Blaukehlein  of  the 
Germans,  Petto  Turchino  of  the  Italians,  the  Cyanecula  of  Brisson, 
Motacilla  Suecica  of  LinnaBus,  Sylvia  cyanecula  of  Meyer,  the  Blue- 
Throated  Warbler  and  Sylvia  Suecica  of  Latham,  Phcenicena  Suecica 
of  Gould,  Ficedula  Suecica  of  Eyton. 


Blue-Breast  (Motacilla  Suecica). 

'According  to  Temmiuck  the  Blue-Breast  is  found  in  the  same  coun- 
tries which  are  inhabited  by  the  Red-Breast,  and  particularly  on  the 
borders  of  forests,  but  is  more  rare  in  France  and  Holland  than  the 
latter  bird.  Bonaparte  notes  it  as  accidental  and  very  rare  in  the 
neighbourhood  of  Rome,  and  as  only  appearing  in  severe  winters.  In 
England  it  is  very  rarely  seen.  Yarrell  in  his  '  British  Birds'  records 
four  instances  of  its  having  been  shot  in  England. 

The  food  of  the  Blue-Breast,  according  to  Temminck,  consists  of 
flies,  the  larva;  of  insects,  and  worms.  Bechstein  says  that  it  also  eats 
elder-berries.  It  is  one  of  those  unfortunate  birds  which  is  called  by 
some  a  Beccafico.  The  nest  is  said  to  be  built  in  bushes  and  in  the 
holes  of  trees.    The  eggs,  of  a  greenish-blue,  are  six  in  number. 

The  following  is  Bechstein's  accurate  description  of  the  male  : — 
"  Its  length  is  5£  inches,  of  which  the  tail  occupies  2\  inches.  The 
beak  is  sharp  and  blackish,  yellow  at  the  angles ;  the  iris  is  brown  ; 
the  shanks  are  14  hues  high,  of  a  reddish-brown,  and  the  toes  blackish ; 
the  head,  the  back,  and  the  wing-coverts  are  ashy-brown,  mottled  with 
a  darker  tint ;  a  reddish-white  line  passes  above  the  eyes  ;  the  cheeks 
are  dark-brown,  spotted  with  rust-red  and  edged  at  the  side  with  deep 
ash-gray ;  a  brilliant  sky-blue  covers  the  throat  and  half-way  down  the 
breast ;  this  is  set  off  by  a  spot  of  the  most  dazzling  white,  the  size  of 
a  pea,  placed  precisely  over  the  larynx,  which  enlarging  and  diminish- 
ing successively  by  the  movement  of  this  part  when  the  bird  sings 
produces  the  most  beautiful  effect.  The  blue  passes  into  a  black  band, 
and  the  latter  into  a  fine  orange ;  the  belly  is  dusky-white,  yellowish 
towards  the  vent ;  the  thighs  and  sides  are  reddish  ;  the  quill-feathers 
dark-brown ;  the  tail-feathers  red  at  the  base,  and  half  the  summit 
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black ;  the  two  intermediate  ones  are  entirely  dark-brown.  Some 
males  have  two  little  white  spots  on  the  throat,  some  even  have  three 
while  others  have  none  ;  these  latter  are  probably  very  old,  for  I  have 
observed  that  as  the  bird  grows  older  the  blue  deepens  and  the  orange 
band  becomes  almost  maroon." 

The  female  resembles  the  male  in  the  upper  parts.  On  each  side  of 
the  neck  is  a  blackish  longitudinal  streak  passing  on  the  upper  part3 
of  the  breast  into  a  large  blackish  space  tinged  with  ash-colour.  On 
the  middle  of  the  neck  is  a  great  spot  of  pure  while.  Flanks  clouded 
with  olive,  the  rest  of  the  lower  parts  white.  The  very  old  females 
have  the  throat  sometimes  of  a  veiy  bright  blue.  This  is  probably 
a  sign  that  they  have  done  laying,  and  are  putting  on  the  plumage  of 
the  male.  Bechstein  says  that  the  females  when  young  are  of  a 
celestial  blue  tint  on  the  sides  of  the  throat,  which  deepens  with  age 
and  forms  the  two  longitudinal  lines. 

The  young,  according  to  Temminck,  are  brown  spotted  with  white, 
and  have  all  a  large  white  space  upon  the  throat.  "  Its  song,"  says 
Bechstein,  "  is  very  agreeable  ;  it  sounds  like  two  voices  at  once ;  one 
deep,  resembling  the  gentle  humming  of  a  violin  string,  the  other  the 
Boft  sound  of  a  flute." 

BLUMENBA'CHIUM,  a  genus  of  Fossil  Alcyonoid  Polypiaria, 
proposed  by  Dr.  Kiinig. 

BLYSMUS,  a  genus  of  plants  belonging  to  the  natural  order  Cype- 
racece.  The  glurnes  are  fertile,  the  outermost  the  largest  and  empty ; 
bristles  three  to  six ;  style  not  thickened  at  the  base,  persistent,  but 
plano-convex,  tipped  with  the  undilated  base  of  the  style  ;  the  spike- 
lets  bracteated,  alternate,  forming  a  close  distichous  compound  terminal 
spike.  Two  species  of  this  inconspicuous  genus  are  found  in  Great 
Britain.  B.  comprcssus  is  found  in  boggy  pastures  in  England  and 
Scotland.  B.  rufus  inhabits  marshes  near  the  sea  on  the  northern 
and  western  coasts.    (Babington,  Manual.) 

BOA,  a  name  applied  to  various  forms  of  large  Snakes.  The  species 
to  which  this  name  has  been  given  are  mostly  included  in  the  family 
Boida.  [BoiDiE.] 

BOAR-FISH.  [Capros.] 

BOA'RMIA,  a  genus  of  Moths  of  the  family  Geometridw.  All  the 
species  of  this  genus  are  of  an  ashy  colour,  or  white  minutely  dotted 
with  brown,  and  adorned  with  several  fascia;  of  a  deeper  colour ;  the 
antenna;  of  the  males,  instead  of  being  pectinated,  a  character  common 
in  the  Geometmdce,  are  pilose ;  palpi  short,  clothed  with  short  scales, 
three-jointed,  the  two  basal  joints  of  equal  length,  the  terminal  joint 
concealed ;  antennas  simple  in  the  females ;  thorax  small,  velvety ; 
wings,  when  at  rest,  placed  horizontally ;  body  slender  in  the  males, 
in  the  females  shorter  and  more  robust. 

Mr.  Stephens,  in  his  '  Illustrations  of  British  Entomology,'  enume- 
rates seven  species  of  this  genus,  most  of  which  are  found  in  woods  in 
the  neighbourhood  of  London. 

BOAT-BILL,  the  English  name  for  the  genus  Cochlcarius  of  Brisson, 
Cancroma  of  Linna;us,  Les  Savacous  of  the  French. 

This  genus  of  the  family  A  rdeidce  (Heron-like  Birds)  would  approach 
quite  closely,  as  Cuvier  observes,  to  the  herons  [Ardea]  in  regard  to 
their  bill  and  the  kind  of  food  which  it  indicates,  were  it  not  for  the 
extraordinary  form  of  that  organ,  which  is  nevertheless,  when  closely 
observed,  the  bill  of  a  heron  or  a  bittern  very  much  flattened  out. 
This  bill  is  of  an  oval  form,  longer  than  the  head,  very  much  depressed, 
and  not  unlike  the  bowls  of  two  spoons  placed  one  upon  the  other, 
with  the  rims  in  contact.  The  mandibles  are  strong,  with  sharp  edges, 
and  dilated  towards  the  middle.  The  upper  mandible  is  carinated, 
and  hooked  at  its  point,  which  has  a  small  tooth  or  notch  on  each  side 
of  it.  The  lower  mandible  is  flatter  than  the  upper,  straight,  mem- 
branous in  the  centre,  and  terminated  by  a  sharp  point.  The  nostrils 
are  oblique,  longitudinal,  and  closed. 

The  first  quill  is  short ;  the  five  next  are  the  longest.  The  feet  are 
furnished  with  four  toes,  all  long,  and  almost  without  membranes. 

Though  zoologists  have  described  more  than  one  species,  it  appears 
Jiat  they  may  be  referred  to  the  only  species  yet  known,  Cochlearius 
fuscus  of  Brisson,  Cancroma  cochlearia  of  Linnaeus,  Le  Savacou  of 
Buffon,  the  differences  on  which  Cancroma  cancrophaga  (Linnaeus,  &c.) 
is  founded  not  being  allowed  to  be  specific.  Leach,  in  his  '  Zoological 
Miscellany,'  figures  and  describes  the  common  Boat-Bill  under  the 
title  of  Cancroma  vulgaris,  but  assigns  no  reason  for  altering  the 
specific  name  given  by  Linnaeus. 

The  common  Boat-Bill  is  about  the  size  of  a  domestic  hen.  In  the 
male,  the  forehead  and  upper  parts  of  the  neck  and  breast  are  dirty 
white ;  the  back  and  lower  part  of  the  belly  rusty-reddish  ;  the  bill  is 
black,  and  the  legs  and  feet  are  brown.  From  the  head  depends  a 
long  crest  of  black  feathers,  falling  backwards.  The  female  has  the 
top  of  the  head  black,  without  the  elongated  crest ;  the  back  and  the 
belly  rusty-reddish  ;  the  wings  gray ;  the  forehead  and  rest  of  the 
plumage  white ;  and  the  bill,  legs,  and  feet,  brown. 

"  This  species,"  says  Latham,  in  his  '  Synopsis,'  "  for  I  refer  all  that 
has  been  treated  of  above  to  one  only,  inhabits  Cayenne,  Guyana,  and 
Brazil,  and  chiefly  frequents  such  parts  as  are  near  the  water.  In 
such  places  it  perches  on  the  trees  which  hang  over  the  streams,  and, 
like  the  kingfisher,  drops  down  on  the  fish  which  swim  beneath.  It 
has  been  thought  to  live  on  crabs  likewise,  whence  the  Linna;an  name ; 
but  this  is  not  clear,  though  it  cannot  be  denied  ;  yet  we  are  certain 
.hat  fish  is  tlw  most  common,  if  not  the  only  food." 


Lesson  ('  Manuel ')  says,  "The  Boat-Bill  perches  on  trees  by  the 
side  of  rivers,  where  it  lives  on  fish,  and  not  on  crabs,  as  its  name 
indicates ;"  and  speaks  of  it  as  inhabiting  the  inundated  savannahs  Oi 
South  America,  and  as  being  especially  common  in  Guyana, 


Boat-Bill  {C'uncroma  cochlearia),  male. 


Leach  ('  Zoological  Miscellany ')  says  that  it  inhabits  Southern 
America,  and  feeds  on  fishes,  vermes,  and  Crustacea,  in  quest  of  which 
it  is  continually  traversing  the  borders  of  the  sea. 

Cuvier  ('Regne  Animal')  says  that  it  inhabits  the  warm  and  moist 
parts  of  South  America,  and  perches  on  trees  by  the  side  of  rivers, 
whence  it  precipitates  itself  on  the  fish  which  afford  its  ordinary 
nourishment. 

BOB-O-LINK,  or  BOB-LINK,  the  usual  name  by  which  the  Rice- 
Bird,  or  Reed-Bird — the  Skunk-Bird,  Seecawk-Petheesew  of  the  Cree 


Bob-o.Link  [Dullchoityx  orizytorus). 


Indians,  the  Rice-Bunting  of  Pennant  and  of  Wilson,  Rice-Troopiiw 
of  authors,  Hortulanus  Carolinensis  of  Catesby,  Emberiza  orizyvora  of 
Linnaeus,  Icteris  agripennis  of  Bonaparte,  Dolichonyx  orizyvorws  of 
Swainson — is  known  in  the  United  States. 
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Catesby,  Wilson,  Audubon,  and  Nuttall  give  the  most  complete 
accounts  of  this  well-kuown  bird : — "The  whole  continent  of  America," 
says  the  latter,  "  from  Labrador  to  Mexico  and  the  great  Antilles,  are 
the  occasional  residence  of  this  truly  migratory  species.  About  the 
middle  of  March,  or  beginning  of  April,  the  cheerful  Bob-o-Link  makes 
his  appearance  in  the  southern  extremity  of  the  United  States,  becom- 
ing gradually  arrayed  in  his  nuptial  livery,  and  accompanied  by  troops 
of  his  companions,  who  often  precede  the  arrival  of  their  more  tardy 
mates."  (Bartram's  'Travels,'  p.  295,  edit.  Lond.)  "  Their  wintering 
resort  appears  to  be  rather  the  West  Indies  than  the  tropical  conti- 
nent, as  their  migrations  are  observed  to  take  place  generally  to  the 
east  of  Louisiana,  where  their  visits  are  rare  and  irregular."  (Audu- 
bon's '  Ornithological  Biography,'  vol.  i.  p.  283.)  At  this  season  also 
they  make  their  approaches  chiefly,  by  night,  obeying  as  it  were  more 
distinctly  the  mandates  of  an  overruling  instinct,  whicli  prompts  them 
to  seek  out  their  natal  regions ;  while  in  autumn  their  progress,  by 
day  only,  is  alone  instigated  by  the  natural  quest  of  food.  About  the 
1st  of  May  the  meadows  of  Massachusetts  begin  to  re-echo  their  lively 
ditty.  At  this  season  in  wet  places,  and  by  newly-ploughed  fields, 
they  destroy  many  insects  and  their  larvte  ;  but  while  on  their  way 
through  the  southern  states  they  cannot  resist  the  temptation  of 
feeding  on  the  early  wheat  and  tender  barley.  According  to  their 
success  in  this  way  parties  often  delay  their  final  northern  movement 
as  late  as  the  middle  of  May,  so  that  they  appear  to  be  in  no  haste  to 
arrive  at  their  destination  at  any  exact  period.  The  principal  business 
of  their  lives  however,  the  rearing  of  their  young,  does  not  take  place 
until  they  have  left  the  parallel  of  the  40th  degree.  In  the  savannahs 
of  Ohio  and  Michigan,  and  the  cool  grassy  meadows  of  New  York, 
Canada,  and  New  England,  they  fix  their  abode,  and  obtain  a  suffi- 
ciency of  food  throughout  the  summer  without  molesting  the  harvest 
of  the  farmer  until  the  ripening  of  the  latest  crops  of  oats  and  barley, 
when  in  their  autumnal  and  changed  dress,  hardly  known  now  as  the 
same  species,  they  sometimes  show  their  taste  for  plunder,  and  flock 
together  like  the  greedy  and  predatory  blackbirds. 

The  song  of  the  male  generally  ceases  about  the  first  week  in  July, 
and  about  the  same  time  his  variegated  dress,  which  from  a  resem- 
blance in  its  colours  to  that  of  the  quadruped  obtained  for  it  the 
name  of  '  Skunk-Bird  '  among  the  Cree  Indians,  is  exchanged  for  the 
iombre  hues  of  the  plumage  of  the  female.  The  author  above  quoted 
thu3  describes  the  autumnal  migration  : — ■ 

"About  the  middle  of  August,  in  congregating  numbers,  divested 
already  of  all  selective  attachment,  vast  foraging  parties  enter  New 
York  and  Pennsylvania  on  their  way  to  the  south.  Here  along  the 
shores  of  the  large  rivers,  lined. with  floating  fields  of  the  Wild  Rice 
(Zizania),  they  find  an  abundant  means  of  subsistence  during  their 
short  stay ;  and  as  their  flesh,  now  fat,  is  little  inferior  to  that  of  the 
European  ortolan,  the  reed-  or  rice-birds,  as  they  are  then  called  in 
their  sparrow  dress,  form  a  favourite  sport  for  gunners  of  all  descrip- 
tions, who  turn  out  on  the  occasion  and  commit  prodigious  havoc 
among  the  almost  silent  and  greedy  roosting  throng.  The  markets 
are  then  filled  with  this  delicious  game,  and  the  pursuit,  both  for 
success  and  amusement  along  the  picturesque  and  reedy  shores  of  the 
Delaware  and  other  rivers,  is  second  to  none  but  that  of  rail-shooting. 
As  soon  as  the  cool  nights  of  October  commence,  and  as  the  wild  rice- 
crops  begin  to  fail,  the  reed-birds  take  their  departure  from  Penn- 
sylvania and  New  Jersey,  and  in  their  further  progress  through  the 
southern  states  they  swarm  in  the  rice-fields ;  and  before  the  crop  is 
gathered  they  have  already  made  their  appearance  in  the  islands  of 
Cuba  and  Jamaica,  where  they  also  feed  on  the  seeds  of  the  Guinea 
Grass  (Sorghum),  becoming  so  fat  as  to  deserve  the  name  of  '  Butter- 
Birds,'  and  are  in  high  esteem  for  the  table." 

Catesby,  under  the  name  of  Caroline  Ortolan,  gives  the  following 
interesting  account  of  the  Rice-Bird,  from  which  it  appears  that  the 
damage  done  to  the  farmer  by  this  comparatively  weak  agent  is  very 
great : — 

"  In  the  beginning  of  September,  while  the  grain  of  rice  is  yet  soft 
and  milky,  innumerable  flights  of  these  birds  arrive  from  some  remote 
partB  to  the  great  detriment  of  the  inhabitants.  In  1724  an  inhabitant 
near  Ashley  River  had  forty  acres  of  rice  so  devoured  by  them  that  he 
was  in  doubt  whether  what  they  had  left  was  worth  the  expense  of 
gathering  in.  They  are  esteemed  in  Carolina  the  greatest  delicacy  of 
all  other  birds.  When  they  first  arrive  they  are  lean,  but  in  a  few 
days  become  so  excessively  fat  that  they  fly  sluggishly  and  with  diffi- 
culty, and  when  shot  frequently  burst  with  the  fall.  They  continue 
about  three  weeks,  and  retire  by  the  time  the  rice  first  begins  to 
harden.  There  is  something  so  singular  and  extraordinary  in  this 
bird  that  I  cannot  pass  it  over  without  notice.  In  September,  when 
they  arrive  in  infinite  swarms  to  devour  the  rice,  they  are  all  hens, 
not  being  accompanied  with  any  cock.  Observing  them  to  be  all 
feathered  alike,  I  imagined  they  were  young  of  both  sexes  not  per- 
fected in  their  colours ;  but  by  opening  some  scores  prepared  for  the 
spit  I  found  them  to  be  all  females,  and  that  I  might  leave  no  room 
for  doubt  repeated  the  search  often  on  many  of  them,  but  could  never 
find  a  cock  at  that  time  of  the  year.  Early  in  the  spring  both  cocks 
and  hens  make  a  transient  visit  together,  at  which  time  I  made  the 
like  search  as  before,  and  both  sexes  were  plainly  distinguishable. 
....  In  September,  1725,  lying  upon  the  deck  of  a  sloop  in  a  bay  at 
Andros  Island,  I  and  the  company  with  me  heard  three  nights  suc- 


cessively flights  of  these  birds  (their  note  being  plainly  distinguishable 
from  others)  passing  over  our  heads  northerly,  which  is  their  direct 
way  from  Cuba  to  Carolina ;  from  which  I  conceive,  after  partaking 
of  the  earlier  crop  of  rice  at  Cuba,  they  travel  over  sea  to  Carolina  for 
the  same  intent,  the  rice  there  being  at  that  time  fit  for  them." 

Sir  John  Richardson  says  that  the  54th  parallel,  which  it  reaches 
in  June,  appears  to  be  the  most  northern  limit  of  the  Bob-o-Link,  and 
gives  a  description  of  a  male  iu  its  nuptial  dress,  which  was  killed  on 
the  Saskatchewan  in  that  month  in  the  year  1827. 

Swainson  places  it  as  a  genus  of  his  third  sub-family,  Agelaincc, 
in  the  third  or  aberrant  group  of  his  Sturnidce. 

Grassy  meadows  are  the  spots  usually  selected  by  the  bird  for  its 
nest,  which  is  made  on  the  ground,  generally  in  some  slightly 
depressed  spot,  of  withered  grass,  so  carelessly  bedded  together  as 
scarcely  to  be  distinguishable  from  the  neighbouring  parts  of  the  field. 
Here  five  or  six  eggs  of  purplish-white,  blotched  all  over  with  purplish, 
and  spotted  with  brown  round  the  larger  end,  are  laid. 

The  length  of  the  Bob-o-Link  is  about  74  inches.  The  male  in  his 
nuptial  dress  has  the  head,  fore  part  o£  the  back,  shoulders,  wings, 
tail,  and  the  whole  of  the  under  plumage  black,  going  off  in  the 
middle  of  the  back  to  grayish ;  scapulars,  rump,  and  upper  tai]~ 
coverts  white ;  there  is  a  large  patch  of  ochreous  yellow  on  the  nape 
and  back  of  the  neck ;  bill  bluish-black,  which  in  the  female,  young 
male,  and  adult  male  in  his  autumnal  dress,  is  pale  flesh-colour ;  the 
feathers  of  the  tail  are  sharp  at  the  end  like  a  woodpecker's ;  legs 
brown. 

The  female,  whose  plumage  the  adult  male  assumes  after  the 
breeding  season,  has  the  back  streaked  with  brownish-black,  not  unlike 
that  of  a  lark,  according  to  Catesby,  and  the  whole  under  parts  of  a 
dirty  yellow.    The  young  males  resemble  the  females. 

BODENITE,  an  ore  of  Cerium  resembling  Orthite.  It  is  found  at 
Boden  in  Saxony. 

BQ5HMERIA,  a  genus  of  plants  belonging  to  the  natural  order 
Urticacece.  The  species  were  formerly  comprehended  under  the  genus 
Urtica.  One  of  the  species  B.  nivea,  formerly  Urtica  nivea,  is  the 
Rheea  of  Asam,  and  yields  fibres  of  remarkable  fineness  and  tenacity. 
It  appears  from  the  investigations  of  Dr.  Falconer,  that  the  plant 
which  yields  the  celebrated  grass-cloth  of  China  is  identical  with  the 
Asam  plant.  Several  specimens  of  those  fibres  manufactured  into 
light  articles  of  dress  were  exhibited  in  the  Indian  collection  at  the 
Great  Exhibition  of  1851.  The  B.  nivea  is  a  herbaceous  plant,  with 
broad  ovate  leaves  which  are  downy  and  white  beneath,  hence  its 
specific  name.    It  bears  no  sting. 

BOERHAAVIA,  a  genus  of  plants  named  after  the  celebrated 
Boerhaave,  belonging  to  the  natural  order  Nyctaginacece.  The  species 
of  Boerhaavia  have  generally  emetic  and  purgative  properties,  and 
have  been  employed  medicinally  both  by  the  natives  of  Peru  and  the 
East  Indies,  where  the  species  grow.  B.  tuberosa  is  stated  by  Lindley 
to  be  the  Yerba  de  la  Purgacion  of  Peru,  and  that  it  is  employed  as  a 
culinary  vegetable.  The  root  of  B.  decumbens  is  called  Hog-Meat  in 
Jamaica,  aud  on  account  of  its  emetic  properties  it  is  sometimes  called 
Ipecacuanha  in  Guyana.  Sir  Robert  Schomburgk  states  that  it  is 
astringent,  and  is  useful  in  dysentery.  B.  decumbens  and  B.  hirsuta 
are  also  said  to  possess  medicinal  properties.  (Lindley,  Vegetable 
Kingdom.) 

BOG.  The  name  of  Bog  has  been  given  indiscriminately  to  very 
different  kinds  of  substances.  In  all  cases  the  expression  signifies 
an  earthy  substance  wanting  in  firmness  or  consistency,  which  state 
seems  to  arise  generally  (perhaps  not  always)  from  the  presence  of  a 
superabundant  supply  of  moisture  having  no  natural  outlet  or  drain. 

In  some  cases,  where  springs  of  water,  or  the  drainage  from  an 
extensive  area,  are  pent  up  near  the  surface  of  the  soil,  they  simply 
render  it  soft  or  boggy,  and  in  this  state  the  land  is  perhaps  more 
properly  called  a  Quagmire.  A  second  state  of  bog  is  where,  in 
addition  to  the  condition  just  described,  a  formation  of  vegetable 
matter  is  induced,  which  dying  and  being  reproduced  on  the  surface 
assumes  the  state  of  a  spongy  mass  of  sufficient  consistence  to  bear  a 
considerable  weight.  Bogs  of  this  description  are  numerous  and 
extensive  in  Ireland,  where  they  are  valuable  from  the  use  made  of 
the  solid  vegetable  matter,  both  as  fuel  aud  as  a  principal  ingredient 
in  composts  for  manures.  Where  the  turf  has  been  cut  away  for  these 
purposes,  several  bogs  have  been  reclaimed  by  draining ;  and  the 
subsoil  is  then  readily  brought  into  cultivation.  Bogs  also  occur  in 
all  parts  of  Great  Britain  where  the  form  of  the.  surface  and  the 
nature  of  the  earth  favour  the  general  condition  under  which  bog  is 
formed.  Thus  there  are  bogs  on  the  high  granitic  plateau  of 
Cornwall,  on  the  road  from  Launceston  to  Bodmin  ;  and  in  the  large 
granitic  mass,  of  which  Brown  Willy  is  the  centre,  the  bottoms  of  the 
valleys  are  covered  with  bogs,  the  lower  part  of  which  is  consolidated 
into  peat.  Although  peat-moss  always  springs  from  some  moist  spot, 
it  will  grow  and  spread  over  sound  ground,  and  if  not  stopped  by 
some  natural  or  artificial  impediment,  such  as  a  wall,  would  overrun 
whole  districts.  In  this  case  it  absorbs  any  moisture  which  reaches  it, 
and  retains  it  like  a  sponge. 

The  depth  of  a  bog  depends  on  the  level  of  the  surrounding 
grounds.  It  cannot  rise  much  higher  than  the  lowest  outlet  for  the 
water.  Where  there  is  no  immediate  outlet  the  bog  increases,  until 
the  evaporation  is  equal  to  the  supply  of  the  springs  and  rains,  or  till 
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it  rises  to  a  level  with  its  lowest  boundary,  where  it  becomes  the 
source  of  a  stream  or  river,  and  forms  a  lake.  The  mud  being 
deposited  at  the  bottom,  gradually  becomes  a  true  peat,  or  is  quite 
reduced  to  its  elementary  earths.  In  this  case  it  may  become  a 
stratum  of  rich  alluvial  soil,  which  some  convulsion  of  nature  may 
lay  dry  for  the  benefit  of  future  ages.  From  this  circumstance  has 
arisen  the  great  advantage  of  draining  bogs,  to  which  the  attention 
of  agriculturists  and  men  of  science  has  often  been  profitably 
directed. 

The  bogs  of  Ireland  are  estimated  in  the  whole  to  exceed  in  extent 
2,800,000  English  acres.  The  greater  part  of  these  bogs  may  be  con- 
sidered as  forming  one  connected  mass.  If  a  line  were  drawn  from 
Wicklow-Head  on  the  east  coast-  to  Galway,  and  another  line  from 
Howth-Head,  also  on  the  east  coast,  to  Sligo,  the  space  included 
between  those  lines,  which  would  occupy  about  one-fourth  part  of  the 
entire  superficial  extent  of  Ireland,  would  contain  about  six-sevenths 
of  the  bogs  in  the  island,  exclusive  of  mere  mountain-bogs,  and  bogs 
of  no  greater  extent  than  800  English  acres.  This  district  resembles 
in  form  a  broad  belt  drawn  from  east  to  west  across  the  centre  of 
Ireland,  having  its  narrowest  end  nearest  to  Dublin,  and  gradually 
extending  its  breadth  as  it  approaches  the  western  ocean.  This  great 
division  is  traversed  by  the  river  Shannon  from  north  to  south,  which 
thus  divides  the  great  system  of  bogs  into  two  parts.  Of  these,  the 
division  to  the  west  of  the  river  contains  more  than  double  the  extent 
of  bogs  in  the  eastern  division,  so  that  if  we  suppose  the  whole  of  the 
bogs  of  Ireland  (exclcusive  of  mere  mountain-bogs,  and  of  bogs  of  less 
extent  than  800  acres)  to  be  divided  into  twenty  parts,  twelve  of  these 
parts  will  be  found  in  the  western  division,  and  five  parts  in  the  eastern 
division  of  the  district  already  described,  while  of  the  remaining 
three  parts,  two  are  to  the  south  and  one  to  the  north  of  that 
district. 

The  smaller  bogs,  excluded  from  the  foregoing  computation,  are 
very  numerous  in  some  parts.  In  the  single  county  of  Cavan  there 
are  above  90  bogs,  not  one  of  which  exceeds  800  English  acres,  but 
which  collectively  contain  about  17,600  English  acres,  without  taking 
into  the  account  many  bogs  the  extent  of  which  is  from  five  to  twenty 
acres  each. 

Most  of  the  bogs  which  lie  to  the  eastward  of  the  Shannon  and 
which  occupy  a  considerable  portion  of  the  King's  County  and  the 
county  of  Kildare,  are  generally  known  by  the  name  of  the  Bog  of 
Allen.  It  must  not  however  be  supposed  that  this  name  is  applied  to 
any  one  great  morass ;  on  the  contrary,  the  bogs  to  which  it  is  applied 
are  perfectly  distinct  from  each  other,  often  separated  by  high  ridges 
of  dry  country,  and  inclining  towards  different  rivers  as  their  natural 
directions  for  drainage. 

The  surface  of  the  land  rises  very  quickly  from  the  Bog  of  Allen  on 
all  sides,  particularly  to  the  north-west,  where  it  is  composed  to  a  con- 
siderable depth  of  limestone  gravel,  forming  very  abrupt  hills.  In 
places  where  the  face  of  the  hills  has  been  opened  the  mass  is  found 
to  be  composed  of  rounded  limestone,  varying  in  size  from  two  feet  in 
diameter  to  less  than  one  inch ;  the  largest  pieces  are  not  so  much 
rounded  as  the  small,  and  frequently  their  sharp  angles  are  merely 
rubbed  off.  They  are  usually  penetrated  by  contemporaneous  veins 
of  Lydian  stone,  varying  in  colour  from  black  to  light  gray.  The 
colour  of  the  limestone  is  usually  light  smoke-gray,  rarely  bluish-black ; 
when  it  is  bluish-black  the  fracture  is  large  conchoidal ;  that  of  the 
gray  is  uneven,  approaching  to  earthy.  The  Lydian  stone  when  unat- 
tached to  the  limestone  has  usually  a  tendency  to  a  rhomboidal  form, 
sometimes  cubical ;  the  edges  are  more  or  less  rounded ;  the  longitudi- 
nal fracture  is  even,  the  cross  fracture  is  conchoidal. 

The  Grand  Canal  from  Dublin  to  Shannon  Harbour  passes  through 
a  considerable  pai-t  of  the  great  bog-district  of  Ireland.  In  forming 
this  canal  it  was  necessary  to  make  considerable  embankments,  the 
surface-water  of  the  canal  being  generally  on  a  higher  level  than  the 
surface  of  the  immediately  adjoining  bogs.  Where  this  was  not  the 
case  advantage  was  taken  of  the  circumstance  to  conduct  the  drainage 
of  the  bogs  into  trenches  for  the  supply  of  the  canal. 

The  bogs  situated  to  the  south  of  the  great  belt  in  the  centre  of 
Ireland  occur  in  Tipperary,  Kilkenny,  Clare,  and  Queen's  County ; 
those  to  the  north  of  that  belt  occur  in  Antrim,  Down,  Armagh,  Tyrone, 
and  Londonderry. 

It  appeared  from  the  examination  of  the  surveyors  appointed  by 
parliament  in  1810  to  investigate  the  nature  and  extent  of  the  bogs  in 
Ireland,  that  they  consist  of  "a  mass  of  the  peculiar  substance  called 
peat,  of  the  average  thickness  of  twenty-five  feet,  nowhere  less  than 
twelve  nor  found  to  exceed  forty -two — this  substance  varying  mate- 
rially in  its  appearances  and  properties  in  proportion  to  the  depth  at 
which  it  lies..  The  upper  surface  is  covered  with  moss  of  various 
species,  and  to  the  depth  of  about  ten  feet  is  composed  of  a  mass  of 
the  fibres  of  similar  vegetables  in  different  stages  of  decomposition, 
proportioned  to  their  depth  from  the  surface,  generally  however  too 
open  in  their  texture  to  be  applied  to  the  purposes  of  fuel ;  below  this 
generally  lies  alight  blackish-brown  turf,  containing  the  fibres  of  moss, 
still  visible  though  not  perfect,  and  extending  to  a  further  deptli  of 
perhaps  ten  feet  under  this.  At  a  greater  depth  the  fibres  of  vege- 
table matter  cease  to  be  visible,  the  colour  of  the  turf  becomes  blacker 
and  the  substance  much  more  compact,  its  properties  as  fuel  more 
Valuable,  and  gradually  increasing  in  the  degree  of  blackness  and  com- 
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pactness  proportionate  to  its  depth;  near  the  bottom  of  the  bog 
it  forms  a  black  mass,  which  when  dry  has  a  strong  resomblarce 
to  pitch  or  bituminous  coal,  having  a  conchoidal  fracture  in  every 
direction,  with  a  black  shining  lustre,  and  susceptible  of  receiving  a 
considerable  polish." 

The  surface  of  Irish  bogs  is  not  in  general  level ;  indeed  it  is  most 
commonly  uneven,  sometimes  swelling  into  hills  and  divided  by  val- 
leys, thus  affording  great  facilities  for  drainage.  None  of  the  bogs  of 
Ireland  which  have  been  described  occur  on  low  ground,  a  fact  which 
seemed  to  strengthen  the  opinion  of  their  having  always  originated 
from  the  decay  of  forests.  This  theory  of  the  original  formation  of 
bogs  was  at  one  time  very  generally  adopted,  but  the  result  of  more 
recent  investigations  shows  that  it  cannot  be  supported.  That  some 
bogs  may  have  been  formed  in  this  manner  is  not  denied.  It  is  stated 
in  the  '  Philosophical  Transactions,'  No.  275,  that  "  the  Romans  under 
Ostorius,  having  slain  many  Britons,  drove  the  rest  into  the  forest  of 
Hatfield  (in  Yorkshire),  which  at  that  time  overspread  all  the  low 
country  ;  and  the  conqueror  taking  advantage  of  a  strong  south-west 
wind,  set  fire  to  the  pitch-trees  of  which  the  forest  was  chiefly  com- 
posed, and  when  the  greater  part  of  the  trees  were  thus  destroyed,  the 
Roman  soldiers  and  captive  Britons  cut  down  the  remainder,  except  a 
few  large  ones,  which  were  left  growing  as  remembrancers  of  the  destruc- 
tion of  the  rest.  These  single  trees  did  not  long  withstand  the  action 
of  the  winds,  but  falling  into  the  rivers  intercepted  their  currents, 
and  caused  the  waters  to  rise  and  flood  the  whole  flat  country  ;  hence 
the  origin  of  the  mosses  and  moory  bogs  which  were  afterwards 
formed  there."  This  moorland  near  Hatfield,  seven  miles  north-east 
from  Doncaster,  and  about  Thorne,  is  now  a  boggy  peat  covered  with 
heath,  several  feet  higher  than  the  adjoining  land,  and  very  wet ; 
whence  it  has  been  aptly  compared  to  a  sponge  full  of  water.  The 
Thorne  waste  with  some  adjacent  tracts  and  the  Hatfield  Moor  contain 
about  12,000  acres. 

Underneath  the  peat  in  many  places  the  layers  of  trees  are  found 
which  serve  to  confirm  this  theory  of  the  origin  of  these  bogs.  Some 
of  them  give  indications  of  having  been  felled  by  human  agency. 

In  the  '  Ordnance  Survey  of  the  County  of  Londonderry,'  presented 
by  Lord  Mulgrave  to  the  British  Association  during  its  meeting 
(Aug.  1835)  in  Dublin,  are  some  remarks  on  the  subject  which  are 
deserving  of  attention  : — 

"  In  the  production  of  bog,  Sphagnum,  [Sphagnum  palustre]  is 
allowed  on  all  hands  to  have  been  a  principal  agent,  and  superabund- 
ant moisture  the  inducing  cause.  To  account  for  such  moisture  various 
opinions  have  been  advanced,  more  especially  that  of  the  destruction 
of  large  forests,  which  by  obstructing  in  their  fall  the  usual  channels 
of  drainage,  were  supposed  to  have  caused  an  accumulation  of  water. 
That  opinion  however  cannot  be  supported  ;  for  as  Mr.  Aher  remarks 
in  the  '  Bog  Reports,'  such  trees  aa  are  found  have  generally  six  or 
seven  feet  of  compact  peat  under  their  roots,  which  are  found  standing 
as  they  grew,  evidently  proving  the  formation  of  peat  to  have  been 
previous  to  the  growth  of  the  trees,  a  fact  which  in  relation  to  firs  may 
be  verified  in  probably  every  bog  in  this  parish,  turf  from  three  to 
five  feet  thick  underlying  the  lowest  layer  of  such  trees.  This  fact  is 
indeed  so  strongly  marked  in  the  bog  which  on  the  Donegal  side 
bounds  the  road  to  Muff,  that  the  turf-cutters  having  arrived  at  the 
last  depth  of  turf,  find  timber  no  longer,  though  formerly  it  was 
abundant,  as  is  proved  by  their  own  testimony,  from  experience,  and 
by  the  few  scattered  stumps  which  still  remain  resting  on  the  present 
surface.  Not  so  however  with  oaks,  as  their  stumps  are  commonly 
found  resting  on  the  gravel  at  the  base,  or  on  the  sides  of  the  small 
hillocks  of  gravel  and  sand  which  so  often  stud  the  surfaces  of  bogs, 
and  have  by  Mr.  Aher  been  aptly  called  islands.  He  further  adds  that 
in  the  counties  of  Tipperary,  Kilkenny,  &c.  they  are  popularly  called 
Derries  (signifying  'a  place  of  oaks'),  a  name  deserving  attention  whe- 
ther viewed  as  expressive  of  the  existing  fact  or  as  resulting  from  a 
lingering  traditionary  remembrance  of  their  former  condition,  when, 
crowned  with  oaks,  they  were  distinguishable  from  the  dense  forest 
of  firs  skirting  the  marshy  plains  around  them.  The  strong  resem- 
blance to  ancient  water-courses  of  the  valleys  and  basins  which  now 
contain  bogs,  and  the  occurrence  of  marl  and  shells  at  the  bottoms  of 
many,  naturally  suggest  the  idea  of  shallow  lakes,  a  view  of  the  subject 
adopted  in  the  '.Bog  Reports '  by  Messrs.  Nimmo  and  Griffiths.  Such 
lakes  may  have  originated  in  the  natural  inequalities  of  the  ground,  or 
been  formed. by  the  choking. up  of  channels  of  drainage  by  heaps  of 
clay  and  gravel,  or  they  may  have  been  reduced  to  the  necessary  state 
of  shallowness  by  the  gradual  wearing  away  of  obstacles  which  had 
dammed  up  and  retained  their  waters  at  a  higher  level." 

The  probable  process  of 'the  formation  of  bog  in  such  cases  is  thus 
explained  in  the  '  Ordnance  Survey  : ' — "  A  shallow  pool  induced  and 
favoured  the  vegetation  of  aquatic  plants,  which  gradually  crept  in 
from  the  borders  towards  the  deeper  centre.  Mud  accumulated  round 
their  root  and  stalks,  and  a  spongy  semi-fluid  mass  was  thus  formed, 
well  fitted  for  the  growth  of  moss,  which  now,  especially  Sphagnum, 
began  to  luxuriate.  This,  absorbing  a  large  quantity  of  water  and 
continuing  to  shoot  out  new  plants  above  while  the  old  were  decay  ing, 
rotting,  and  compressing  into  a  solid  substance  below,  gradually 
replaced  the  water  by  a  mass  of  vegetable  matter.  In  this  manner 
the  marsh  might  be  filled  up,  while  the  central  or  moister  portion 
continuing  to  excite  a  more  rapid  growth  of  the  moss,  it  would  be 
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gradually  raised  above  the  edges  until  the  whole  surface  had  attained 
an  elevation  sufficient  to  discharge  the  surface-water  by  existing  chan- 
nels of  drainage,  and  calculated  by  its  slope  to  facilitate  their  passage, 
when  a  limit  would  be  in  some  degree  set  to  its  further  increase." 

According  to  the  personal  observations  of  Mr.  Griffiths,  made  during 
many  years,  the  growth  of  turf  in  these  bogs  is  very  rapid,  amounting 
sometimes  to  two  inches  in  depth  in  one  year  :  this  however  is  stated 
to  be  an  excessive  growth  under  peculiarly  favourable  circumstances. 

The  roots  which  were  attached  to  the  ground  decay,  and  the  whole 
of  the  surface  becomes  a  floating  mass  of  long  interlaced  fibres 
which  when  taken  out  has  been  significantly  called  in  Ireland  '  Old 
Wives'  Tow.'  The  black  mass  of  the  bog  is  a  mud  almost  entirely 
formed  of  decomposed  vegetable  fibres,  but  not  of  sufficient  specific 
gravity  to  sink  to  the  bottom  ;  thus  producing  that  semi-liquid  state 
which  distinguishes  a  quaking  bog  from  a  peat-moss.  The  vegetation 
which  continues  on  the  surface  and  at  some  depth  below  has  the 
appearance  of  a  fine  green  turf.  In  many  cases  the  roots  are  so  matted 
together  and  so  strong  as  to  form  a  web  capable  of  bearing  the  gentle 
and  light  tread  of  a  man  accustomed  to  walk  over  bogs,  bending  and 
waving  under  him  without  breaking ;  and  while  a  person  unskilfully 
attempting  to  walk  upon  it  would  infallibly  break  through  and  be 
plunged  in  the  bog  like  a  venturous  skater  on  unsound  ice,  the  prac- 
tised '  bog-trotter '  with  proper  precautions  passes  over  them  in  safety. 
This  has  often  been  of  considerable  advantage  in  war  or  in  the  pursuit 
of  illegal  employments.  The  fugitive  escapes  over  his  native  bogs 
where  the  pursuer  cannot  venture  to  follow,  or  if  he  does  he  generally 
pays  the  penalty  of  his  ignorance  or  rashness  by  sinking  in  them. 
Many  examples  of  this  were  witnessed  in  Ireland  during  the  last  rebel- 
lion, and  many  bodies  have  been  found  in  bogs  years  after,  preserved 
from  decay  and  tanned  in  a  manner  by  the  astringent  principle  which 
is  always  found  where  vegetable  fibre  has  been  decomposed  under 
water. 

When  bogs  become  consolidated  or  compressed  they  are  called 
Peat-Mosses.  The  consolidation  here  mentioned  must  be  carried  to 
a  considerable  extent  before  the  soil  is  capable  of  sustaining  such  a 
growth  of  timber  as  it  is  seen  to  have  frequently  borne. 

An  extensive  tract  of  peat-moss  (Chat-Moss)  in  the  county  of  Lan- 
caster attracted  public  attention  some  years  ago,  from  the  circumstance 
of  the  Liverpool  and  Manchester  railway  having  been  earned  through 
it.  The  length  of  Chat-Moss  is  about  6  miles,  its  greatest  breadth 
about  3  miles,  and  its  depth  varies  from  10  to  upwards  of  30  feet,  the 
whole  of  which  is  pure  vegetable  matter  throughout,  without  the 
slightest  mixture  of  sand,  gravel,  or  other  material.  On  the  surface 
it  is  light  and  fibrous,-but  it  becomes  more  dense  below.  At  a  con- 
siderable depth  it  is  found  to  be  black,  compact,  and  heavy,  and  in 
some  respects  resembles  coal :  it  is  in  fact  exactly  similar  to  the 
composition  of  the  bogs  of  Ireland,  as  already  described. 

The  Moss  is  bounded  on  all  sides  by  ridges  of  rolled  stones  mixed 
with  clay,  which  prevent  the  immediate  discharge  of  its  waters.  It 
is  probable  that  this  bar,  by  interrupting  the  course  of  the  waters, 
originally  caused  the  growth  of  Chat-Moss.  This  moss  presents  at  its 
edges  nearly  an  upright  face  ;  the  spongy  surface  of  the  moss  being 
elevated  at  a  very  short  distance  from  the  edge  from  10  to  20  feet 
above  the  level  of  the  immediately  adjoining  land.  The  immediate 
substratum  to  the  bog  is  a  bed  of  silicious  sand,  which  varies  from 
one  to  five  feet  in  thickness,  below  which  is  a  bed  of  bluish  and  some- 
times reddish  clay  marl  of  excellent  quality.  This  marl  varies  in 
thickness  very  considerably ;  in  some  parts  it  is  not  more  than  three 
feet,  in  others  its  depth  has  not  been  ascertained  ;  below  the  marl  is 
a  bed  of  sandstone-gravel  of  unknown  thickness.  It  is  this  bed  of 
gravel  which  extends  beyond  the  edge  of  the  bog,  and  prevents  the 
direct  discharge  of  the  waters  from  the  flat  country  to  the  north  into 
the  river  Irwell.  (See  Camden's  remarks  on  this  Moss,  in  his  '  Britan- 
nia,' vol.  ii.  p.  966,  Gibson's  edition.) 

About  1797  the  late  Mr.  Roscoe  of  Liverpool  began  to  improve 
Traflbrd-Moss,  a  tract  of  300  acres,  lying  2  miles  east  of  Chat-Moss, 
which  operation  was  so  successful  as  to  encourage  him  to  proceed 
with  the  improvement  of  Chat-Moss,  the  most  extensive  lowland  bog 
in  England,  including  7000  acres.  After  making  a  great  variety  of 
experiments  Mr.  Roscoe  gave  it  as  his  decided  opinion  "  that  the  best 
method  of  improving  moss-land  is  that  of  the  application  of  a  calca- 
reous substance,  in  sufficient  quantity  to  convert  the  moss  into  a  soil, 
and  by  the  occasional  use  of  animal  or  other  extraneous  manures, 
such  as  the  course  of  cultivation  and  the  nature  of  the  crops  may  be 
found  to  require." 

In  June  1833  an  ancient  wooden  house  was  discovered  in  Drum- 
kelin  Bog,  in  the  county  of  Donegal  in  Ireland.  The  framework  of 
the  house  was  very  firmly  put  together,  without  any  iron :  the  roof 
was  flat  and  made  of  thick  oak  planks.  The  house  was  12  feet  square 
and  9  feet  high :  it  consisted  of  two  floors  one  above  the  other,  each 
about  4  feet  high ;  one  side  of  the  house  was  entirely  open.  The 
whole  stood  on  a  thick  layer  of  sand  spread  on  the  bog,  which  con- 
tinues to  the  depth  of  15  feet  below  the  foundation  of  the  house.  On 
the  same  level  as  the  foundation  of  the  house  stumps  of  oak  trees 
were  found  standing,  just  such  as  had  supplied  the  timber  of  the 
house :  and  beneath  all  this  there  are  still  15  feet  of  peat. 

Bogs  not  unfrequently  burst  out  and  suddenly  cover  large  tracts. 
This  phenomenon  happened  in  1835  in  Ireland,  on  a  part  of  Lord 
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O'Neill's  estate,  on  the  Ballymena  road,  in  the  neighbourhood  of 
Randalstown.  On  the  19th  September  an  individual  near  the  ground 
was  surprised  by  hearing  a  rumbling  noise  as  if  under  the  earth,  and 
immediately  after  a  portion  of  the  bog  moved  forward  a  few  perches, 
when  it  exhibited  a  broken  rugged  appearance,  with  a  soft  peaty 
substance  boiling  up  through  the  chinks.  It  remained  in  this  state 
until  the  22nd,  when  it  again  moved  suddenly  forward,  covering  corn- 
fields, potato-fields,  turf-stacks,  hay-ricks,  &c.  The  noise  made  by  its 
burst  was  so  loud  as  to  alarm  the  inhabitants  adjoining,  who  on 
perceiving  the  flow  of  the  bog  immediately  fled.  It  directed  its 
course  towards  the  river  Maine  which  lay  below  it ;  and  so  great  was 
its  force  that  the  moving  mass  was  carried  a  considerable  way  across 
the  river.  Owing  to  the  heavy  rain  which  had  fallen  for  some  time 
previously,  the  river  forced  its  channel  through  the  matter  deposited 
in  its  bed,  and  considerable  damage  was  thus  obviated  which  would 
otherwise  have  occurred  from  the  forcing  back  of  the  waters. 

The  Irish  Amelioration  Society,  the  British  and  Irish  Peat  Company, 
and  other  associations,  have  of  late  years  b^en  engaged  in  converting 
turf  and  peat  into  charcoal  and  other  products.  Charcoal  from  turf 
and  peat  to  a  considerable  amount  has  already  been  made  in  Ireland. 
There  are  two  methods  of  carbonising  the  turf  or  peat,  either  to 
subject  it  to  heat  in  close  vessels,  by  which  the  other  products  are 
saved  as  well  as  the  carbon,  or  to  pile  it  in  heaps  and  apply  heat,  in  the 
same  manner  as  for  wood-charcoal.  The  heating  in  close  vessels  is 
expensive,  and  there  is  not  sufficient  compensation  in  the  distilled 
products.  The  acetic  acid  and  the  tar  are  generally  small  in  quantity 
and  the  gases  are  deficient  in  illuminating  power  :  hence  the  charcoal 
is  the  only  product  of  much  value.  The  charcoal  obtained  is  from 
30  to  40  per  cent,  of  the  weight  of  the  dry  turf.  The  more  economical 
mode  of  piling  up  the  turf  in  heaps  has  hitherto  been  found  prefer- 
able. The  sods  are  regularly  arranged,  and  laid  as  close  as  possible ; 
they  are  better  for  being  large,  say  15  inches  long,  6  inches  broad,  and 
5  inches  deep.  The  heaps  are  built  hemispherically,  and  are  smaller 
than  those  of  wood.  The  mass  is  allowed  to  heat  more  than  is  necessary 
for  wood,  and  the  process  is  very  carefully  attended  to,  on  account  of  the 
great  combustibility  of  the  material.  The  quantity  of  charcoal  obtained 
by  this  method  is  from  25  to  30  per  cent,  of  the  weight  of  dry  turf. 
The  charcoal  so  obtained  is  very  light  and  very  inflammable,  and 
possesses  nearly  the  volume  of  the  turf.  It  usually  burns  with  a 
slight  flame,  as  the  volatile  matters  are  not  entirely  expelled. 
A  specimen  subjected  to  analysis  gave  the  following  result : — 

Carbon  89"90 

Hydrogen  1*70 

Oxygen  and  Nitrogen   .       .       .  4 '20 

Ashes  4-20 


100-00 

For  many  industrial  purposes  charcoal  so  prepared  is  too  light,  but 
compressed  turf  converted  into  charcoal  may  attain  a  density  far 
superior  to  wood-charcoal,  and  even  equal  to  that  of  the  best  coke 
obtained  from  coal. 

It  is  of  peculiar  importance  m  the  preparation  of  charcoal  from 
turf  that  the  material  selected  should  be  as  free  as  possible  from 
impurities.  Surface-turf  generally  contains  less  than  10  per  cent,  of 
ash,  whilst  that  of  the  dense  turf  of  the  lower  strata  sometimes 
contains  from  20  to  30  per  cent.,  a  quantity  which  renders  it  unfit 
for  most  practical  purposes. 

BOG-IRON-ORE,  a  loose  earthy  ore  of  iron,  consisting  of  Peroxide 
of  Iron  and  water.  It  is  of  a  brownish-black  colour,  and  occurs  in 
low  boggy  grounds. 

BOG-MANGANESE,  a  native  hydrated  Peroxide  of  Manganese; 
also  called  Wad. 

BOGMARUS,  a  genus  of  Fishes,  to  which  the  Vaagmaer,  or  Deal- 
Fish  is  referred  by  Schneider  under  the  specific  title  of  B.  hlandicus, 
[Trachypterus.] 

BOG-MYRTLE.  [Myrica.] 

BOHEMIAN  CHATTERER.  [Boaibycilla.] 

BOHEMIAN  WAX-WING.  [Bombycilla.] 

BOIDiE,  the  fourth  family  of  the  second  order  (Ophidia)  of  Reptiles. 
This  family  is  known  by  the  following  technical  characters : — The 
ventral  shields  narrow  (except  in  Bolyeria),  transverse,  band-like,  often 
six-sided ;  the  hinder  limbs  developed  under  the  skin,  formed  of 
several  bones  and  ending  in  an  exserted  horny  spine,  placed  one  on 
each  side  of  the  vent ;  the  tail  short,  generally  prehensile ;  the  pupil 
oblong,  erect  (except  in  Tortrix). 

The  species  live  in  marshy  places.  Fixing  themselves  by  the  tail  to 
some  aquatic  tree,  they  allow  themselves  to  float,  and  thus  entrap  their 
prey.  They  are  without  venom,  the  absence  of  which  is  amply  com- 
pensated by  immense  muscular  power,  enabling  some  of  the  species 
to  kill  large  animals  by  constriction,  preparatory  to  swallowing  them 
whole. 

There  are  few  fables  which  have  not  some  truth  for  their  origin. 
The  voyages  of  Sinbad  have  become  proverbial ;  but  the  stories  of 
the  monstrous  serpents  in  the  valley  of  diamonds,  and  of  the  "serpent 
of  surprising  length  and  thickness,  whose  scales  made  a  rustling  as  he 
wound  himself  along,"  that  swallowed  up  two  of  his«  companions, 
probably  had  their  foundation  in  traditions  of  the  size  and  strength 
of  a  family  of  serpents  belonging  to  the  Old  World,  but  nearly  allied 
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in  their  organisation  and  habits  to  Uiose  which  we  are  about  to 
consider. 

Of  the  same  race  probably  were  the  monsters  to  which  the  following 
allusions  are  made  by  ancient  writers  : — 

Aristotle  (book  viii.  c.  28)  writes  of  Libyan  serpents  of  enormous 
size,  and  relates  that  certain  voyagers  to  that  coast  were  pursued  by 
some  of  them  so  large  that  they  overset  one  of  the  triremes.  The 
two  monstrous  snakes  sent  by  Juno  to  strangle  the  infant  Hercules  in 
his  cradle,  described  by  Theocritus  in  his  24th  Idyll,  exhibit  some  of 
the  peculiarities  of  these  reptiles.  The  way  in  which  Theocritus 
represents  them  to  have  rolled  their  folds  around  the  boy,  and  relaxed 
them  when  dying  in  his  grasp,  indicates  the  habit  of  a  constricting 
Berpent.  Virgil's  Laocoon,  and  the  unrivalled  marble  group,  which 
the  poet's  description  most  probably  called  into  existence,  owe  their 
origin  undoubtedly  to  the  stories  current  of  constricting  serpents. 
Valerius  Maximus  (book  i.  c.  8,  s.  19),  quoting  Livy,  gives  a  relation 
of  the  alarm  into  which  the  Romans  under  Regulus  were  thrown  by 
an  enormous  snake,  which  had  its  lair  on  the  banks  of  the  Bagradas 
or  Magradas  (Mejerda),  near  Utica.  It  is  said  to  have  swallowed  many 
of  the  soldiers,  to  have  killed  others  in  its  folds,  and  to  have  kept  the 
army  from  the  river  ;  till  at  length,  being  invulnerable  by  ordinary 
weapons,  it  was  destroyed  by  heavy  stones  slung  from  the  military 
engines  used  in  sieges.  But  according  to  the  historian  its  persecution 
of  the  army  did  not  cease  with  its  death ;  for  the  waters  were  polluted 
with  its  gore,  and  the  air  with  the  steams  from  its  corrupted  carcass, 
to  such  a  degree  that  the  Romans  were  obliged  to  move  their  camp, 
taking  with  them  however  the  skin,  120  feet  in  length,  which  was  sent 
to  Rome.  Gellius,  Orosius,  Florus,  Silius  Italicus,  and  Zonaras,  make 
mention  of  the  same  serpent  nearly  to  the  same  effect.  Pliny  (viii.  14, 
'  De  Serpentibus  Maximis  et  Bois')  says  that  Megasthenes  writes  that 
serpents  grow  to  such  a  size  in  India  that  they  swallowed  entire  stags 
and  bulls.  (See  also  Nearchus,  quoted  by  Arrian,  '  Indie'  15.)  He 
speaks  too  of  the  Bagradian  serpent  above  mentioned  as  matter  of 
notoriety,  observing  that  it  was  120  feet  long,  and  that  its  skin  and 
jaws  were  preserved  in  a  temple  at  Rome  till  the  time  of  the  Numan- 
tine  war  :  and  he  adds,  that  the  serpents  called  -Bore  in  Italy  confirm 


my  paper  would  fail  me  before  I  enumerated  them  all ;  nevertheless 
I  must  say  something  about  the  great  ones,  which  sometimes  exceed 
36  feet  in  length,  and  are  of  such  capacity  of  throat  and  stomach  that 
they  swallow  entire  boars."  He  then  speaks  of  the  great  power  of 
distention  in  the  jaws,  adding,  "  To  confirm  this  there  are  those  alive 
who  partook  with  General  Peter  Both  of  a  recently  swallowed  hog, 
cut  out  of  the  belly  of  a  serpent  of  this  kind.  They  are  not  veno- 
mous, but  they  strangle  by  powerfully  applying  their  folds  around  the 
body  of  a  man  or  other  animal."  Mr.  M'Leod,  in  his  interesting 
'  Voyage  of  H.  M.  S.  Alceste,'  p.  312,  gives  the  following  account : — 

"  It  may  here  be  mentioned  that  during  a  captivity  of  some  months 
at  Whidah,  iii  the  kingdom  of  Dahomey,  on  the  coast  of  Africa,  the 
author  of  this  narrative  had  opportunities  of  observing  snakes  more 
than  double  the  size  of  this  one  just  described  ;  but  he  cannot  venture 
to  say  whether  or  not  they  were  of  the  same  species,  though  he  has 
no  doubt  of  their  being  of  the  genus  Boa.  They  killed  their  prey 
however  precisely  in  a  similar  manner,  and  from  their  superior  bulk 
were  capable  of  swallowing  animals  much  larger  than  goats  or  sheep. 
Governor  Abson,  who  had  for  37  years  resided  at  Fort  William  (one 
of  the  African  Company's  settlements  there),  described  some  desperate 
struggles  which  he  had  either  seen,  or  had  come  to  his  knowledge, 
between  the  snakes  and  wild  beasts  as  well  as  the  smaller  cattle,  in 
which  the  former  were  always  victorious.  A  negro  herdsman  belong- 
ing to  Mr.  Abson  (who  afterwards  limped  for  many  years  about  the 
fort)  had  been  seized  by  one  of  these  monsters  by  the  thigh,  but  from 
"his  situation  in  a  wood  the  serpent,  in  attempting  to  throw  himself 
around  him,  got  entangled  with  a  tree ;  and  the  man  being  thus 
preserved  from  a  state  of  compression  which  would  instantly  have 
rendered  him  quite  powerless,  had  presence  of  mind  enough  to  cut 
with  a  large  knife  which  he  carried  about  with  him  deep  gashes  in  the 
neck  and  throat  of  his  antagonist,  thereby  killing  him,  and  disengaging 
himself  from  his  frightful  situation.  He  never  afterwards  however 
recovered  the  use  of  that  limb,  which  had  sustained  considerable 
injury  from  his  fangs  and  the  mere  force  of  his  jaws."  All  these 
gigantic  serpents  were  most  probably  the  Pythons  of  modern  nomen- 
clature. 


Skeleton  of  Boa  Constrictor. 


this,  for  that  they  grow  to  such  a  size  that  in  the  belly  of  one  killed 
on  the  Vatican  Hill  in  the  reign  of  Claudius  an  entire  infant  was  found. 
Suetonius  (in '  Octav.'  43)  mentions  the  exhibition  of  a  serpent  50  cubits 
in  length  in  front  of  the  comitium.  But  without  multiplying  instances 
from  ^Elian  and  others,  we  will  now  come  to  more  modern  accounts. 
Bontius  (v.  23)  says,  "  The  Indian  serpents  are  so  multitudinous  that 


According  to  Pliny  the  name  Boa  was  given  to  these  serpente 
because  they  were  said  to  be  at  first  nourished  by  the  milk  of  cowe, 
and  Johnston  and  others  observe  that  they  derived  the  name  not  so 
much  from  their  power  of  swallowing  oxen  as  from  a  story  current  in 
old  times  of  their  following  the  herds  and  sucking  their  udder?.  Bo* 
is  also  stated  by  some  to  be  the  Brazilian  name  for  a  aerpent. 
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Before  entering  upon  the  subdivisions  of  this  family  we  will  examine 
some  of  the  most  remarkable  points  in  the  structure  and  organisation 
of  the  Boidos. 

On  looking  at  the  accompanying  representation  of  the  skeleton  of  a 
Boa  Constrictor,  drawn  from  the  beautiful  preparation  in  the  British 
Museum,  we  first  observe  the  strong  close-set  teeth,  of  which  there 
is  a  double  row  on  each  side  of  the  upper  jaw,  all  pointing  backwards, 
and  giving  the  serpent  the  firmest  hold  of  its  struggling  victim, 
which  is  thus  deprived  of  the  power  of  withdrawing  itself  when  once 
locked  within  the  deadly  jaws.  Serpents  do  not  masticate.  The  prey 
is  swallowed  whole,  and  to  assist  deglutition  their  under  jaw  consists 
of  two  bones  easily  separable  at  the  symphysis,  or  point  of  junction, 
while  the  bone  similar  to  the  os  quadratum  in  birds,  by  the  inter- 
vention of  which  it  is  fitted  to  the  cranium,  further  facilitates  the  act. 
The  upper  jaw  moreover  is  so  constructed  as  to  admit  of  considerable 
motion. 

We  next  observe  the  spine,  formed  for  the  most  extensive  mobility, 
and  the  multitude  of  ribs  constructed  as  organs  of  rapid  progression, 
when  joined  to  the  belly-scales,  or  scuta,  with  which  the  whole  inferior 
surface  of  the  body  may  be  said  to  be  shod.  "  When  the  snake," 
writes  Sir  Everard  Home,  "  begins  to  put  itself  in  motion,  the  ribs  of 
the  opposite  sides  are  drawn  apart  from  each  other,  and  the  small 
cartilages  at  the  end  of  them  are  bent  upon  the  upper  surfaces  of  the 
.abdominal  scuta  on  which  the  ends  of  the  ribs  rest,  and  as  the  ribs 
move  in  pairs  the  scutum  under  each  pair  is  carried  along  with  it. 
This  scutum  by  its  posterior  edge  lays  hold  of  the  ground,  and" 
becomes  a  fixed  point  from  whence  to  set  out  anew.  This  motion  is 
beautifully  seen  when  a  snake  is  climbing  over  an  angle  to  get  upon  a 
flat  surface.  When  the  animal  is  moving  it  alters  its  shape  from  a 
circular  or  oval  form  to  something  approaching  to  a  triangle,  of  which 
the  surface  on  the  ground  forms  the  base.  The  coluber  and  boa 
having  large  abdominal  scuta,  which  may  be  considered  as  hoofs  or 
shoes,  are  the  best  fitted  for  this  kind  of  progressive  motion."  ('  Lec- 
tures on  Comparative  Anatomy,'  vol.  i.) 

Sir  Everard,  in  the  same  lecture,  speaking  of  the  ribs  as  organs  of 
locomotion,  says  : — "  An  observation  of  Sir  Joseph  Banks  during  the 
exhibition  of  a  coluber  of  unusual  size  first  led  to  this  discovery. 
While  it  was  moving  briskly  along  the  carpet  he  said  he  thought  he 
saw  the  ribs  come  forward  in  succession  like  the  feet  of  a  caterpillar. 
This  remark  led  me  to  examine  the  animal's  motion  with  more 
accuracy,  and  on  putting  the  hand  under  its  belly  while  the  snake 
was  in  the  act  of  passing  over  the  palm  the  ends  of  the  ribs  were 
distinctly  felt  pressing  upon  the  surface  in  regular  succession,  so  as  to 
leave  no  doubt  of  the  ribs  forming  so  many  pairs  of  levers  by  which 
the  animal  moves  its  body  from  place  to  place."  The  merit  however 
of  this  discovery  is  due  to  the  sharp-sighted  Tyson,  who  was  the  first 
to  observe  the  locomotive  power  of  the  ribs  of  the  Boa. 

Sir  Everard  Home  informs  us  by  what  additional  mechanism  this 
faculty  is  effected.  The  ribs,  he  observes,  are  not  articulated  in  snakes 
between  the  vertebra;,  but  each  vertebra  has  a  rib  attached  to  it  by 
two  slightly  concave  surfaces  that  move  upon  a  convex  protuberance 
on  the  side  of  the  vertebra,  by  which  means  the  extent  of  motion  is 
unusually  great ;  and  the  lower  end  of  each  vertebra  having  a  globular 
form  fitted  to  a  concavity  in  the  upper  end  of  the  vertebra  below  it, 
they  move  readily  on  one  another  in  all  directions.  The  muscles 
which  bring  the  ribs  forward,  according  to  Sir  Everard,  consist  of  five 
sets — one  from  the  transverse  process  of  each  vertebra  to  the  rib 
immediately  behind  it,  which  rib  is  attached  to  the  next  vertebra. 
The  next  set  goes  from  the  rib  a  little  way  from  the  spine,  just  beyond 
where  the  former  terminates  ;  it  passes  over  two  ribs,  sending  a  slip 
to  each,  and  is  inserted  into  the  third  :  there  is  a  slip  also  connecting 
it  with  the  next  muscle  in  succession.  Under  this  is  the  third  set, 
which  arises  from  the  posterior  side  of  each  rib,  passes  over  two  ribs, 
sending  a  lateral  slip  to  the  next  muscle,  and  is  inserted  into  the  third 
rib  behind  it.  The  fourth  set  passes  from  one  rib  over  the  next,  and 
is  inserted  into  the  second  rib.  The  fifth  set  goes  from  rib  to  rib. 
On  the  inside  of  the  chest  there  is  a  strong  set  of  muscles  attached  to 
the  anterior  surface  of  each  vertebra,  and  passing  obliquely  forwards 
over  four  ribs  to  be  inserted  into  the  fifth,  nearly  at  the  middle  part 
between  the  two  extremities.  From  this  part  of  each  rib  a  strong 
flat  muscle  comes  forward  on  each  side  before  the  viscera,  forming 
the  abdominal  muscles,  and  uniting  in  a  beautiful  middle  tendon,  so 
that  the  lower  half  of  each  rib  which  is  beyond  the  origin  of  this 
muscle,  and  which  is  only  laterally  connected  to  it  by  loose  cellular 
membrane,  is  external  to  the  belly  of  the  animal,  and  is  used  for  the 
purpose  of  progressive  motion ;  while  that  half  of  each  rib  next  the 
spine,  as  far  as  the  lungs  extend,  is  employed  in  respiration.  At  the 
termination  of  each  rib  is  a  small  cartilage  in  shape  corresponding  to 
the  rib,  only  tapering  to  the  point.  Those  of  the  opposite  ribs  have 
no  connection,  and  when  the  ribs  are  drawn  outwards  by  the  muscles, 
they  are  separated  to  some  distance,  and  rest  through  their  whole 
length  on  the  inner  surface  of  the  abdominal  scuta,  to  which  they  are 
connected  by  a  set  of  short  muscles  ;  they  have  also  a  connection  with 
the  cartilages  of  the  neighbouring  ribs  by  a  set  of  •  short  straight 
muscles.  These  observations  apply  to  snakes  in  general,  but  the 
muscles  have  been  examined  in  a  Boa  Constrictor  8  feet  9  inches  long 
preserved  in  the  Hunterian  Museum.  In  all  snakes,  adds  the  author, 
the  ribs  are  continued  to  the  anus,  but  the  lungs  seldom  occupy  more 
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than  one  half  of  the  extent  of  the  cavity  covered  by  the  ribs.  Con- 
sequently these  lower  ribs  can  only  be  employed  for  the  purpose  of 
progressive  motion,  and  therefore  correspond  in  that  respect  with 
the  ribs  in  the  Draco  volans  superadded  to  form  the  wings. 

The  subjoined  cut,  copied  from  that  given  as  an  illustration  by  Sir 
Everard  Home,  will  explain  the  articulating  surfaces  of  the  vertebrae 
and  ribs ;  and  on  the  under  surface  of  the  former  will  be  seen  the 
protuberance  for  the  attachment  of  the  muscles  which  are  employed 
in  crushing  the  animals  round  which  the  snake  entwines  itself. 


The  cut  exhibits  two  vertebra;,  and  portions  of  two  ribs  of  a  so- 
called  Boa  Constrictor,  drawn  from  a  skeleton  sent  from  the  East  Indies 
by  the  late  Sir  William  Jones,  and  deposited  in  the  Hunterian  Museum. 
The  letters,  a,  a,  point  to  the  protuberance  on  the  under  surface  for 
the  attachment  of  the  constricting  muscles,  according  to  Sir  Eveiard 
Home. 

Though  the  term  Boa  Constrictor  is  used  throughout  by  Sir  Everard 
Home  in  his  lecture,  there  can  be  little  doubt  that  the  serpent  sent 
from  India  by  Sir  William  Jones  was  a  Python.  The  small  specimen 
from  which  the  description  of  the  organs  employed  in  progressive 
motion  was  taken  may  have  been  a  boa.  But  whether  boa  or  python, 
it  would  have  had  the  hooks  or  spurs  near  the  vent,  and  the  bones  and 
muscles  belonging  to  these  spurs,  which  are  of  no  small  consequence 
in  the  organisation  of  a  boa  or  a  python,  rudiments  of  limbs  though 
they  be  ;  these  appear  to  have  escaped  Sir  Everard  Home's  observation, 
occupied  as  he  was  in  following  out  the  mechanism  of  progressive 
motion. 

No  one  can  read  of  the  habits  of  these  reptiles  in  a  state  of  nature 
without  perceiving  the  advantage  which  they  gain  when  holding  on  by 
their  tails  on  a  tree,  their  heads  and  bodies  in  ambush,  and  half 
floating  on  some  sedgy  river,  they  surprise  the  thirsty  animal  that 
seeks  the  stream.  These  hooks  help  the  serpent  to  maintain  a  fixed 
point ;  they  become  a  fulcrum  which  gives  a  double  power  to  his 


energies.  Dr.  Mayer  detected  these  rudiments  of  limbs,  and  has  well 
explained  their  anatomy.  He  says  that  the  spur  or  nail  on  each  side 
of  the  vent  in  the  Boa  Constrictor  and  other  species  of  the  genus  is  a 
true  nail,  in  the  cavity  of  which  is  a  little  demi-cartilaginous  bone,  or 
ungual  phalanx,  articulated  with  another  bone  much  stronger  which 
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is  concealed  under  the  skin.  This  second  bone  of  the  rudiment  of  a 
foot  in  the  Bocc  has  an  external  thick  condyle,  with  which  the  ungual 
phalanx  is  articulated,  as  above  stated  ;  it  presents,  besides  a  smaller 
internal  apophysis,  which  places  it  in  connection  with  the  other  bones 
of  the  skeleton.  These  bones  are  the  appendages  of  a  tibia,  or  leg- 
bone,  the  form  and  relative  position  of  which  will  be  understood  by  a 
reference  to  the  subjoined  cuts,  copied  from  Dr.  Mayer's  '  Memoir.' 
('  Trans.  Soc.  Nat.  Curios./  translated  in  '  Anuales  des  Sciences '  for 
1826.) 

The  previous  figure  represents  the  tail  of  a  Boa  Constrictor  ; 
a,  the  vent ;  b,  the  hook  or  spur  of  the  left  side  ;  c,  the  subcutaneous 
muscle  ;  d,  ribs  and  intercostal  muscles  ;  e,  transverse  muscle  of  the 
abdomen ;  /.  bone  of  the  leg  enveloped  in  its  muscles  ;  >j,  abductor 
muscle  of  the  foot;  h,  adductor  muscle  of  the  foot.  The  arrange- 
ment of  the  scuta,  or  shields,  of  one  entire  piece  under  the  tail, 
characteristic  of  the  true  Boas,  will  be  here  observed.  In  the  Pythons 
the  shields  beneath  the  tail  are  ranged  in  pairs. 

We  here  have  a  representation  of  the  osteology  of  this  rudimen- 
tary limb,  taken  from  the  same  author.  Fig.  1  represents  the  left 
posterior  limb  of  the  Boa 
Scytale,  seen  anteriorly : 
a,  tibia,  or  leg-bone;  b,^1"-  2  ■.>■> 
external  bone  of  the 
tarsus;  c,  internal  bone 
of  the  tarsus ;  d,  bone 
of  the  metatarsus  with 
its  apophysis;  c,  nail  or 
hook. 

Fig.  2  represents  the 
same  limb,  seen  pos- 
teriorly. 

Doctors      Hopkinson  c  ..J§f  ^|  """"  &•— 

and  Pan  coast  have  given 
in  the  '  Transactions  of 
the  American  Philoso- 
phical Society,'  held  at. 
Philadelphia,  for  promoting  useful  knowledge  (vol.  v.  new  series, 
part  i.),  an  interesting  account  of  the  visceral  anatomy  of  the  Python 
(Cuvier),  described  by  Daudin  as  the  Boa  reticulata.  And  here  it  may 
be  as  well  to  remark  that  "the  differences  between  the  Boas  and  the 
Pythons  are  so  small,  that  the  accounts  given  of  the  constricting 
powers  and  even  of  the  principal  anatomical  details  of  the  one,  may 
be  taken  as  illustrative  of  the  same  points  in  the  history  of  the  other. 

Perhaps  the  best  way  of  illustrating  the  habits  of  these  creatures 
in  seizing  and  killing  their  prey  is  to  relate  some  of  the  incidents 
with  which  books  of  travels  abound. 

Mr.  M'Leod,  in  his  '  Voyage  of  H.M.S.  Alceste,'  gives  the  following 
painfully  vivid  account  of  a  serpent,  a  native  of  Borneo,  16  feet  long, 
and  of  about  18  inches  in  circumference,  which  was  on  board.  There 
were  originally  two ;  but  one,  to  use  Mr.  M'Leod's  expression, 
"  sprawled  overboard  and  was  drowned." 

"  During  his  stay  at  Ryswick,"  says  Mr.  M'Leod,  speaking  of  the 
survivor,  "  he  is  said  to  have  been  usually  entertained  with  a  goat  for 
dinner,  once  in  every  three  or  four  weeks,  with  occasionally  a  duck  or 
a  fowl  by  way  of  a  dessert.  The  live-stock  for  his  use  during  the 
passage,  consisting  of  six  goats  of  the  ordinary  sizo,  were  sent  with  him 
on  board,  five  being  considered  as  a  fair  allowance  for  as  many  months. 

"  At  an  early  period  of  the  voyage  we  had  an  exhibition  of  his 
talent  in  the  way  of  eating,  which  was  publicly  performed  on  the 
quarter-deck,  upon  which  his  crib  stood.  The  sliding  part  being 
opened,  one  of  the  goats  was  thrust  in,  and  the  door  of  the  cage  was 
shut.  The  poor  goat,  as  if  instantly  aware  of  all  the  horrors  of  its 
perilous  situation,  immediately  began  to  utter  the  most  piercing  and 
distressing  cries,  butting  instinctively  at  the  same  time,  with  its  head 
towards  the  serpent,  in  self-defence. 

"  The  snake,  which  at  first  appeared  scarcely  to  notice  the  poor 
animal,  soon  began  to  stir  a  little,  and  turning  his  head  in  the  direction 
of  the  goat,  he  at  length  fixed  a  deadly  and  malignant  eye  on  the 
trembling  victim,  whose  agony  and  terror  seemed  to  increase ;  for 
previous  to  the  snake  seizing  hi3  prey,  it  shook-  in  every  limb,  but  still 
continuing  its  unavailing  show  of  attack,  by  butting  at  the  serpent, 
which  now  bocame  sufficiently  animated  to  prepare  for  the  banquet. 
The  first  operation  was  that  of  darting  out  his  forked  tongue,  and  at 
the  same  time  rearing  a  little  his  head  ;  then  suddenly  seizing  the 
goat  by  the  fore-leg  with  his  fangs,  and  throwing  it  down,  it  was 
encircled  in  an  instant  in  his  horrid  folds.  So  quick  indeed  and  so 
instantaneous  was  the  act,  that  it  was  impossible  for  the  eye  to  follow 
the  rapid  convolution  of  his  elongated  body.  It  was  not  a  regular 
screw-like  turn  that  was  formed,  but  resembling  rather  a  knot,  one 
part  of  the  body  overlaying  the  other,  as  if  to  add  weight  to  the 
muscular  pressure,  the  more  effectually  to  crush  the  object.  During 
this  time  he  continued  to  grasp  with  his  fangs,  though  it  appeared  an 
unnecessary  precaution,  that  part  of  the  animal  which  he  had  first 
seized.  He  then  slowly  and  cautiously  unfolded  himself,  till  the  goat 
fell  dead  from  his  monstrous  embrace,  when  he  began  to  prepare 
himself  for  swallowing  it.  Placing  his  mouth  in  front  of  the  dead 
animal,  he  commenced  by  lubricating  with  his  saliva  that  pai-t  of  the 
goat,  and  then  taking  its  muzzle  into  his  mouth,  which  had,  and 


indeed  always  has,  the  appearance  of  a  raw  lacerated  wound,  he  sucked 
it  in,  as  far  as  the  horns  would  allow.  These  protuberances  opposed 
some  little  difficulty,  not  so  much  from  their  extent  as  from  their 
points ;  however  they  also  in  a  very  short  time  disappeared,  that  is  to 
say,  externally  ;  but  their  progress  was  still  to  be  traced  very  distinctly 
on  the  outside,  threatening  every  moment  to  protrude  through  the 
skin.  The  victim  had  now  descended  as  far  as  the  shoulders  ;  and  it 
was  an  astonishing  sight  to  observe  the  extraordinary  action  of  the 
snake's  muscles  when  stretched  to  such  an  unnatural  extent — an 
extent  which  must  have  utterly  destroyed  all  muscular  power  in  any 
animal  that  was  not  like  himself  endowed  with  very  peculiar  facidties 
of  expansion  and  action  at  the  same  time.  When  hi3  head  and  neck 
had  no  other  appearance  than  that  of  a  serpent's  skin  stuffed  almost 
to  bursting,  still  the  workings  of  the  muscles  were  evident ;  and  his 
power  of  suction,  as  it  is  erroneously  called,  unabated  ;  it  was  in  fact 
the  effect  of  a  contractile  muscular  power,  assisted  by  two  rows  of 
strong  hooked  teeth.  With  all  this  he  must  be  so  formed  as  to  be 
able  to  suspend  for  a  time  his  respiration ;  for  it  is  impossible  to 
conceive  that  the  process  of  breathing  could  be  carried  on  while  the 
mouth  and  throat  were  so  completely  3tuflfed  and  expanded  by  the 
body  of  the  goat,  and  the  lungs  themselves  (admitting  the  trachea  to 
be  ever  so  hard)  compressed  as  they  must  have  been  by  its  passage 
downwards. 

"  The  whole  operation  of  completely  gorging  the  goat  occupied 
about  two  hours  and  twenty  minutes,  at  the  end  of  which  time  the 
tumefaction  was  confined  to  the  middle  part  of  the  body,  or  stomach, 
the  superior  parts,  which  had  been  so  much  distended,  having 
resumed  their  natural  dimensions.  He  now  coiled  himself  up  again, 
and  lay  quietly  in  his  usual  torpid  state  for  about  three  weeks  or  a 
month,  when  his  last  meal  appearing  to  be  completely  digested  and 
dissolved,  he  was  presented  with  another  goat,  which  he  killed  and 
devoured  with  equal  facility.  It  would  appear  that  almost  all  he 
swallows  is  converted  into  nutrition,  for  a  small  quantity  of  calcareous 
matter  (and  that  perhaps  not  a  tenth  part  of  the  bones  of  the  animal), 
with  occasionally  some  of  the  hairs,  seemed  to  compose  his  general 
feces.  .... 

"  It  was  remarked,  especially  by  the  officers  of  the  wateh,  who  had 
better  opportunities  of  noticing  this  circumstance,  that  the  goats  had 
always  a  great  horror  of  the  serpent,  and  evidently  avoided  that  side 
of  the  deck  on  which  his  cage  stood."    (P.  305.) 

Mr.  Broderip,  in  the  second  volume  of  the  '  Zoological  Journal,' 
after  referring  to  Mr.  M'Leod's  interesting  narrative,  of  the  correctness 
of  which,  as  far  as  it  goes,  he  says  he  has  not  a  single  doubt,  and 
observing  that  two  points  in  that  description  struck  him  forcibly,  the 
one  as  being  contrary  to  the  probable  structure  of  the  animal,  and  the 
other  as  being  contrary  to  Mr.  Broderip's  observations,  proceeds  to 
give  the  following  account  of  the  manner  in  which  the  serpent  takes 
its  prey  in  this  country. 

Mr.  Broderip  had  an  opportunity  of  seeing  one  of  these  creatures 
when  kept  in  the  Tower.  The  keeper  says  Mr.  Broderip  "  sent  to 
inform  me  that  one  of  these  reptiles  had  just  cast  his  skin,  at  which 
period  they,  in  common  with  other  serpents,  are  most  active  and  eager 
for  prey.  Accordingly  I  repaired  with  some  friends  to  the  Tower, 
where  we  found  a  spacious  cage,  the  floor  of  which  consisted  of  a  tin 
case  covered  with  red  baize  and  filled  with  warm  water,  so  as  to  pro- 
duce a  proper  temperature.  There  was  the  snake,  '  positis  novus 
exuviis,'  gracefully  examining  the  height  and  extent  of  his  prison  as 
he  raised,  without  any  apparent  effort,  his  towering  head  to  the  roof 
and  upper  parts  of  it,  full  of  life,  and  brandishing  his  tongue. 

"  A  large  buck  rabbit  was  introduced  into  the  cage.  The  snake  was 
down  and  motionless  in  a  moment.  There  he  lay  like  a  log  without 
one  symptom  of  life,  save  that  which  glared  in  the  small  bright  eye 
twinkling  in  his  depressed  head.  The  rabbit  appeared  to  take  no 
notice  of  him,  but  presently  began  to  walk  about  the  cage.  The 
snake  suddenly,  but  almost  imperceptibly,  turned  his  head  according 
to  the  rabbit's  movements,  as  if  to  keep  the  object  within  the  range  of 
his  eye.  At  length  the  rabbit,  totally  unconscious  of  his  situation, 
approached  the  ambushed  head.  The  snake  dashed  at  him  like 
lightning.  There  was  a  blow — a  scream — and  instantly  the  victim 
was  locked  in  the  coils  of  the  serpent.  This  was  done  almost  too 
rapidly  for  the  eye  to  follow  :  at  one  instant  the  snake  was  motion- 
less ;  in  the  next  he  was  one  congeries  of  coils  round  his  prey.  He 
had  seized  the  rabbit  by  the  neck  just  under  the  ear,  and  was  evidently 
exerting  the  strongest  pressure  round  the  thorax  of  the  quadruped  ; 
thereby  preventing  the  expansion  of  the  chest,  and  at  the  same  time 
depriving  the  anterior  extremities  of  motion.  The  rabbit  never  cried 
after  the  first  seizure ;  he  lay  with  his  hind  legs  stretched  out,  still 
breathing  with  difficulty,  as  could  be  seen  by  the  motion  of  his  flanks. 
Presently  he  made  one  desperate  struggle  with  his  hind  legs  ;  but  the 
snake  cautiously  applied  another  coil  with  such  dexterity  as  com- 
pletely to  manacle  the  lower  extremities,  and,  in  about  eight  minutes, 
the  rabbit  was  quite  dead.  The  snake  then  gradually  and  carefully 
uncoiled  himself,  and,  finding  that  his  victim  moved  not,  opened  his 
mouth,  let  go  his.  hold,  and  placed  his  head  opposite  to  the  fore  part 
of  the  rabbit.  The  boa  generally,  I  have  observed,  begins  with  the 
head  ;  but  in  this  instance  the  serpent,  having  begun  with  the  fore 
legs,  was  longer  in  gorging  bis  prey  than  usual,  and  in  consequence  of 
the  difficulty  presented  by  the  awkward  position  of  the  rabbit,  the 
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dilatation  and  secretion  of  lubricating  mucus  were  excessive.  The 
serpent  first  got  the  fore  legs  into  his  mouth ;  he  then  coiled  himself 
round  the  rabbit,  and  appeared  to  draw  out  the  dead  body  through 
his  folds ;  he  then  began  to  dilate  his  jaws,  and  holding  the  rabbit 
firmly  in  a  coil  as  a  point  of  resistance,  appeared  to  exercise  at 
intervals  the  whole  of  his  anterior  muscles  in  protruding  his  stretched 
jaws  and  lubricated  mouth  and  throat  at  first  against  and  soon  after 
gradually  upon  and  over  his  prey.  The  curious  mechanism  in  the 
jaws  of  serpents  which  enables  them  to  swallow  bodies  so  dipropor- 
tioned  to  their  apparent  bulk  is  too  well  known  to  need  description  ; 
but  it  may  be  as  well  to  state  that  the  symphysis  of  the  under  jaw 
was  separated  in  this  case,  and  in  others  which  I  have  had  an  oppor- 
tunity of  observing.  When  the  prey  was  completely  ingulphed,  the 
serpent  lay  for  a  few  moments  with  his  dislocated  jaws  still  dropping 
with  the  mucus  which  had  lubricated  the  parts,  and  at  this  time  he 
looked  quite  sufficiently  disgusting.  He  then  stretched  out  his  neck, 
and  at  the  same  moment  the  muscles  seemed  to  push  the  prey  further 
downwards.  After  a  few  efforts  to  replace  the  parts,  the  jaws 
appeared  much  the  same  as  they  did  previous  to  the  monstrous  repast. 

"  I  now  proceed  to  the  first  of  the  two  points  above  alluded  to,  and 
have  to  state  my  opinion  that  the  Boa  Constrictor  does  respire  '  when 
his  head  and  neck  have  no  other  appearance  than  that  of  a  serpent's 
skin  stuffed  almost  to  bursting ; '  and  I  think  that,  upon  a  more  close 
examination,  the  same  phenomenon  would  have  been  observable  in 
the  serpent  shipped  at  Batavia.  It  is  to  be  regretted  that  the  dissec- 
tion of  that  serpent  appears  to  have  been  confined  to  the  stomach  ;  at 
least  nothing  is  said  of  any  other  part  of  the  animal.  I  have  never 
had  an  opportunity  of  dissecting  the  pulmonary  system  of  a  boa,  or 
of  satisfying  myself  as  to  the  structure  of  the  extremely  long  trachea, 
which  must  be  very  firm  to  resist  such  an  immense  pressure  ;  but  I 
believe,  from  a  near  and  accurate  inspection,  in  company  with  others, 
that  respiration  goes  on  during  the  period  of  the  greatest  dilatation. 
"While  these  serpents  are  in  the  act  of  constringing  or  swallowing  their 
prey,  they  appear  to  be  so  entirely  pervaded  by  the  ope^u  [appetite] 
which  then  governs  them,  that  I  am  convinced  they  would  suffer  them- 
Belves  to  be  cut  in  pieces  before  they  would  relinquish  their  victim. 
I  have  assisted  in  taking  them  up,  and  removing  them  with  their  prey 
in  their  coils,  without  their  appearing  to  be  in  the  least  disturbed  by  the 
motion,  excepting  that,  if  after  the  victim  is  no  more  and  the  constric- 
tion is  somewhat  relaxed,  an  artificial  motion  be  given  to  the  dead 
body,  they  instantly  renew  the  constriction.  When  thus  employed 
they  may  be  approached  closely  and  with  perfect  security  for  the 
reason  above  stated,  and  I  have  \miformly  found  that  the  larynx  is, 
during  the  operation  of  swallowing,  protruded  sometimes  as  much  as 
a  quarter  of  an  inch  beyond  the  edge  of  the  dilated  lower  jaw.  I 
have  seen,  in  company  with  others,  the  valves  of  the  glottis  open  and 
shut,  and  the  dead  rabbit's  fur  immediately  before  the  aperture 
stirred,  apparently  by  the  serpent's  breath,  when  his  jaws  and  throat 
were  stuffed  and  stretched  to  excess.  In  the  case  above  mentioned, 
where  the  prey  was  taken  very  awkwardly,  and  the  dilatation  was 
consequently  much  greater  than  usual,  I  saw  this  wonderful  adapta- 
tion of  means  to  the  exigencies  of  the  animal  much  more  clearly  than 
I  had  ever  seen  it  before. 

"  With  regard  to  the  next  point,  it  is  more  difficult  to  account  for 
the  variance  between  the  agony  of  antipathy  shown  by  the  goat  as 
described  by  Mr.  M'Leod,  and  the  indifference  which  I  have  uniformly 
observed  in  the  full  grown  fowls  and  rabbits  presented  to  these 
serpents  for  prey.  Immediately  after  our  boa  had  swallowed  his  first 
rabbit,  a  second  was  introduced ;  but  the  serpent  now  exhibited  a 
very  different  appearance.  The  left  side  of  his  lower  jaw  was  hardly 
in  its  place,  and  he  moved  about  the  cage  instead  of  lying  in  wait  as 
on  the  former  occasion.  As  for  the  rabbit,  after  he  had  been  incarce- 
rated a  little  while,  he  treated  the  snake  with  the  utmost  contempt, 
biting  it  when  in  his  way,  and  moving  it  aside  with  his  head.  The 
snake,  not  having  his  tackle  in  order,  for  his  jaw  was  not  yet  quite 
right,  appeared  anxious  to  avoid  the  rabbit,  which  at  last  stumbled 
upon  the  snake's  head  in  his  walks,  and  began  to  treat  it  so  roughly, 
that  the  rabbit  was  withdrawn  for  fear  of  his  injuring  the  snake. 
This  treatment  of  the  snake  by  the  rabbit  did  not  appear  to  be  the 
effect  of  anger  or  hatred,  but  to  be  adopted  merely  as  a  mode  of 
removing  something,  which  he  did  not  appear  to  understand,  out  of 
his  way.  I  have  seen  many  rabbits  and  fowls  presented  to  different 
specimens  of  boa  for  prey,  and  I  never  saw  tb,e  least  symptom  of 
uneasiness  either  in  the  birds  or  quadrupeds.  They  appear  at  first  to 
take  no  notice  of  the  serpent,  large  as  it  is,  and  when  they  do  discover 
it  they  do  not  start,  but  seem  to  treat  it  with  the  greatest  indifference. 
I  remember  one  evening  going  up  into  the  room  where  one  of  these 
snakes  was  kept  at  Exeter  'Change,  and  seeing  the  hen  which  was 
destined  for  the  prey  of  the  boa,  very  comfortably  at  roost  upon  the 
serpent.  The  keeper  took  the  hen  in  his  hands  and  held  it  opposite 
to  the  head  of  the  snake,  without  succeeding  in  inducing  him  to  take 
the  bird,  which,  when  let  out  of  the  keeper's  hands  again,  settled 
herself  down  upon  the  serpent  for  the  night. 

"  The  only  solution  which  I  can  offer  of  the  difference  between 
Mr.  M'Leod's  description  and  my  experience,  is  one  which  I  do  not 
propose  as  absolutely  satisfactory,  but  which  may  nevertheless  be 
found  to  approach  the  truth.  The  goats  put  on  board  at  Batavia  for 
the  serpent,  which  it  appears  was  brought  from  Borneo,  were  in  all 
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probability  natives  of  Java,  and  if  so,  they  Would,  according  to  the 
wonderful  instinct  which  nature  has  implanted  in  animals  for  their 
preservation,  be  likely  to  have  a  violent  antipathy  to  large  serpents, 
such  as  those  which  there  lurk  for  their  prey.  The  great  Python  is  a 
native  of  Java,  and  if  these  goats  were  wild,  or  originally  from  the 
wild  stock  of  the  island,  their  instinctive  horror  at  the  sight  of  the 
destroyer  may  be  thus  accounted  for.  But  our  domestic  fowls  and 
rabbits  (the  stock  of  the  latter  most  probably  indigenous,  and  that  of 
tho  former  of  such  remote  importation,  and  so  much  changed  by 
descent,  as  to  be  almost  on  the  same  footing),  having  no  such  natural 
enemy  as  a  large  serpent,  against  which  it  is  necessary  for  them  to  be 
on  their  guard,  are  entirely  without  this  instinct,  although  it  is  strong 
enough  in  the  case  of  their  ordinary  enemies,  such  as  hawks,  dogs,  and 
cats  ;  and  they  consequently  view  the  boa  which  is  about  to  dash  at 
them  with  the  same  indifference  as  if  he  were  a  log  of  wood." 

We  now  proceed  to  give  an  account  of  the  genera  and  species  of  tha 
family  Boidw,  and  in  doing  this  we,  shall  follow  the  arrangement  of 
Dr.  J.  E.  Gray  in  the  Catalogue  of  the  specimens  of  Snakes  in  the 
British  Museum. 

I.  Tail  prehensile,  strong  ;  Head  distinct  ;  Muzde  truncated, 
a.  Subcaudal  plate  two-rowed ;  intermaxillary  or  incisive  teeth 
distinct ;  superciliary  bone  distinct. 
*  Crown  of  head  with  small  shield-like  plates. 

1.  Morelia.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
with  symmetrical  shields.  There  are  two  species  of  this  genus,  one 
with  the  vertical  plate  indistinct,  the  other  with  the  same  plate 
distinct : — ■ 

M.  spilotes  (Coluber  argus,  Limifcus,  Coluber  spilotes,  Lacdpede),  the 
Diamond-Snake.  This  species  has  the  vertical  plates  indistinct.  It 
is  of  a  bluish-black  colour,  very  irregularly  yellow,  spotted,  a  spot  on 
the  centre  of  each  scale,  forming  a  group  of  five  or  six  together  or  a 
kind  of  tied  blotch ;  occiput  with  an  angular  band.  It  is  a  native  of 
Australia. 

M.  variegata,  the  Carpet-Snake.  Vertical  plates  distinct.  It  is 
whitish,  with  numerous  irregular  black-edged  olive  cross-bands,  with 
irregular  serrated  and  torn  edges  ;  head  olive,  varied  with  two  or  three 
white  spots  in  the  centre  of  the  crown,  and  a  broad  short  band  behind 
each  eye.  Several  specimens  of  this  species  are  in  the  British  Museum, 
brought  from  Port  Essington,  Swan  .River,  and  other  parts  of  Aus- 
tralia. 

**  Crown  of  head  shielded  to  behind  the  eyes. 

2.  Python.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
and  forehead  with  symmetrical  shields  ;  nostrils  vertical. 

There  are  two  species  of  this  genus  which  have  been  referred  to  by 
many  writers  as  varieties  of  Boa  Constrictor.  They  are  distinguished 
by  placing  their  eggs  in  a  group  and  covering  them  with  their  body. 
This  statement,  which  was  made  by  Mr.  Bennett,  and  afterwards  con- 
firmed by  M.  Lamare  Picquot,  has  been  doubted,  but  its  truthfulness 
has  been  confirmed  by  the  proceedings  of  a  python  in  the  Garden  of 
Plants  at  Paris. 

P.  reticulatus,  the  Ular  Sawad,  is  distinguished  from  the  next  species 
by  the  four  front  upper  labial  plates  being  pitted  ;  the  frontal  plate 
simple ;  the  head  has  a  narrow  longitudinal  brown  stripe.  It  is  one 
of  the  most  brilliant  species  of  the  whole  family,  its  whole  body  being 
covered  with  a  gay  lacing  of  gold  and  black.  It  is  a  native  of  Hin- 
dustan, Ceylon,  and  Borneo.  Several  specimens  are  in  the  British 
Museum,  and  a  living  specimen  in  the  gardens  of  the  Zoological 
Society,  Regent's  Park.  It  is  said  to  increase  till  it  is  more  than  thirty 
feet  in  length  and  stout  in  proportion.  The  powers  of  such  a  gigantic 
reptile  must  be  enormous,  and  it  is  stated  that  this  serpent  is  able  to 
manage  a  buffalo.  Nor  are  there  wanting  horrible  instances  of  man 
himself  having  fallen  a  prey  to  these  monsters  in  modern  times.  The 
story  goes  that  a  Malay  prow  was  anchored  for  the  night  under  the 
island  of  Celebes.  One  of  the  crew  had  gone  on  shore  to  search  for 
betel-nut,  and  is  supposed  to  have  fallen  asleep  upon  the  beach  from 
weariness  on  his  return.  In  the  dead  of  the  night  his  companions  on 
board  were  roused  by  dreadful  screams  :  they  immediately  went 
ashore,  but  they  came  too  late ;  the  cries  had  ceased,  and  the  wretched 
man  had  breathed  his  last  in  the  folds  of  an  enormous  serpent,  which 
they  killed.  They  cut  off  the  head  of  the  snake  and  carried  it,  toge- 
ther with  the  lifeless  body  of  their  comrade,  to  the  vessel.  The  right 
wrist  of  the  corpse  bore  the  marks  of  the  serpent's  teeth,  and  the  dis- 
figured body  showed  that  the  man  had  been  crushed  by  the  constric- 
tion of  the  reptile  round  the  head,  neck,  breast,  and  thigh.  The  picture 
by  Daniell,  representing  a  man  seized  by  one  of  these  monsters,  will 
be  familiar  to  many  of  our  readers. 

P.  molurus  (Coluber  molurus,  Linnaeus,  P.  Javanicus,  Kuhl,  P. 
Tigris,  Daudin),  the  Rock-Snake,  is  one  of  the  species  of  this  family 
often  called  by  the  name  Boa  Constrictor.  It  is  characterised  by 
having  the  two  pairs  of  front  upper  and  three  hinder  lower  labial 
shields  pitted,  with  the  frontal  plate  double.  The  structure  of  the 
head  and  jaws  of  this  species  is  seen  in  the  annexed  cuts,  which  will 
illustrate  generally  these  points  in  the  anatomy  of  the  family.  In  the 
Museum  of  the  College  of  Surgeons  are  several  beautiful  preparations 
of  the  structure  of  this  gigantic  snake.  Four  living  examples  are  now 
in  the  Gardens  of  the  Zoological  Society,  Regent's  Park.  This  speck? 
is  a  native  of  Hindustan,  Java,  and  other  parts  of  Asia. 
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Head  of  the  same. 

a,  upper  part  of  the  head,  seen  from  below ;  b,  the  skull,  seen  in  profile. 

3.  Hortulia.  Upper  and  lower  labial  shields  deeply  pitted ;  muzzle 
and  forehead  with  symmetrical  shields ;  nostrils  lateral.  There  are 
three  species  natives  of  Africa  : — 

H.  Natalensis  (Python  Natalensis,  Andrew  Smith),  the  Natal  Rock- 
Snake.  It  has  two  pairs  of  front  upper  labial  shields  pitted,  with  two 
or  three  supra-ocular  shields. 

Dr.  Andrew  Smith,  in  his  '  Illustrations  of  South  Africa, '  gives  a 
very  beautiful  figure  of  Python  Natalensis ;  and  he  states  that  this 
snake,  or  at  least  one  resembling  it  in  size,  was  formerly  an  inhabitant 
of  the  districts  now  within  the  Cape  Colony,  and  that  the  traditions 
of  the  older  Hottentots  abound  with  instances  of  its  miraculous 
powers.  "  At  present,"  he  says,  "  it  is  not  to  be  found  within  hundreds 
of  miles  of  the  boundaries  of  the  colony,  and  few  specimens  have  been 
obtained  nearer  than  Port  Natal."  He  informs  us  that  it  occasionally 
attains  a  very  large  size,  and  according  to  the  natives,  individuals 
have  been  seen  whose  circumference  was  equal  to  that  of  the  body  of 
a  stout  man.  Dr.  Smith  himself  saw  a  skin  which  measured  twenty -five 
feet,  though  a  portion  of  the  tail  part  was  deficient.  "  It  feeds,"  he  says, 
"  upon  quadrupeds,  and  for  some  days  after  swallowing  food  it  remains 
in  a  torpid  state,  and  may  then  be  easily  destroyed.  The  South 
Africans  however  seldom  avail  themselves  of  ridding  themselves  ot  a 
reptile  they  view  with  horror,  as  they  believe  that  it  has  a  certain 


influence  over  their  destinies  ;  and  affirm  that  no  person  has  ever 
been  known  to  maltreat  it  without  sooner  or  later  paying  for  his 
audacity." 


Rock-Snake  (Python  molurus). 
H.  Sebie  (Coluber  Sebce,  Gmelin,  Python  bivittatus,  Kuhl),  tha 
Guinea  Rock-Snake  and  Fetish  Snake,  closely  resembles  the  last  in 
many  points  of  structure.  It  is  a  native  of  western  Africa,  and  speci- 
mens in  the  British  Museum  have  been  obtained  from  Ashantee, 
Gambia,  and  the  Gold  Coast.  There  is  a  living  specimen  in  the 
Zoological  Gardens,  Regent's  Park,  estimated  to  weigh  one  hundred- 
weight. 

If.  regia  (Boa  regia,  Shaw,  Python  regius,  Dumeril),  the  Royal 
Rock-Snake,  distinguished  from  the  last  two  by  the  four  pairs  of 
front  upper  labials  being  pitted,  the  supra-ocular  plate  single,  the 
lower  labial  shields  broad,  four.  It  is  an  inhabitant  of  Gambia,  in 
western  Africa.  It  is  of  a  black  colour,  marked  on  the  middle  of  the 
back  with  a  series  of  oblong  longitudinal  white  spots  ;  the  sides  with  a 
series  of  very  large  white  spots,  with  one  or  two  oblong  black  spots  on 
their  upper  part ;  the  head  black,  with  a  streak  over  the  nostrils  and 
the  top  of  the  eyes,  another  from  the  lower  edge  of  the  eye  ;  the  lips, 
chin,  and  beneath  white. 

4.  Liasis.  Upper  and  lower  labial  shields  pitted ;  muzzle  and  space 
between  the  eyes  shielded.  This  genus  includes  various  species  of 
Python  of  other  authors.    Dr.  Gray  describes  four  : — 

L.  amethystinus,  the  Liasis ;  an  inhabitant  of  New  Ireland. 

L.  Macklotii,  Macklot's  Liasis,  an  inhabitant  of  Timor  and  Sainao. 
Neither  of  these  is  in  the  British  Museum. 

L.  Childrenii,  Children's  Liasis,  an  inhabitant  of  North-Western 
Australia.  One  specimen  in  the  British  Museum  is  from  Port 
Essington. 

L.  olivacca,  the  Lisalia,  also  a  native  of  Australia.  Specimens  have 
been  brought  from  Port  Essington  and  Sir  Charles  Hardy's  Island. 

5.  Nardoa.  Lower  labial  shields  pitted  ;  crown  with  eleven  symmet- 
rical shields.  Of  this  genus  there  are  two  species,  N.  Schlegelii,  the 
Nardoa  of  New  Ireland,  and  N.  Gilbertii,  Gilbert's  Nardoa,  a  native 
of  North  Australia. 

b.  Subcaudal  plates  entire,  one-rowed ;    intermaxillary  or 
incisive  teeth  none  ;  supra-orbital  bone  none. 
*  Scales  smooth  ;  labial  shields  pitted. 

6.  Epicrates.  Forehead  with  symmetrical  shields ;  crown  scaly. 
The  species  are  natives  of  America  and  the  West  Indies. 

E.  angulifer,  the  Pale-Headed  Epicrates,  is  a  native  of  Hayti. 

E.  Cenchria  (Boa  Cenchria,  Linu;eu.^  Eunectcs  Aboma,  Cuvier),  the 
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Aboma.  It  ia  one  of  the  largest  of  the  family,  and  sometimes  attains 
a  gigantic  size.  It  is  of  a  yellowish  colour,  with  a  row  of  large 
brown  rings  running  the  whole  length  of  the  back,  and  variable  spots 


7.  Xiphosoma.  Forehead  and  crown  scaly  ;  muzzle  with  regular 
shields  ;  labial  plates  short  and  all  pitted.    There  is  but  one  specios 


Aboma  (Hpicrates  Cenvhiiu). 
ot"  this  genus,  X.  caninum  (Boa  canina,  Linnrcus,  X  Ararwmboya 


Natal  Rock-Snake  (Hortulia  Natalensis) 


Head  of  Horirdia  A'atalensis. 

on  the  sides.  These  are  generally  dark,  often  containing  a  whitish 
senii-lunar  mark.  This  species,  according  to  Seba,  who  describes  it  as 
Mexican,  is  the  Temacuilcahuillia  (or  Tamacuilla  Huilia,  as  Seba 
writes  the  word)  described  by  Hernandez.  This  species  haunts  the 
marshy  places  of  the  warm  parts  of  South  America  ;  there,  adhering 
by  the  tail  to  some  aquatic  tree,  they  suffer  the  anterior  part  of  the 
body  to  float  upon  the  water,  and  patiently  wait  to  seize  upon  the 
quadrupeds  which  come  to  drink. 

E.  maurus,  the  Brown  Aboma  of  Gray,  is  of  a  brown  colour,  and  is 
a  native  of  Venezuela 


Head  of  Xiphosoma  enninum. 

Spix),  the  Bojobi,  or  Green  Boa.  It  is  a  native  ol  America.  It  is 
greenish,  with  white  irregular  longish  spots  souiewbui  aunularly 
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disposed.  This  is  the  Boa  viridis  of  Boddaert,  the  Boa  thalassina  of 
Laurenti,  the  Bojobi  of  the  Brazilians,  the  Tetrauchoatl  Tleoa  (a 
Mexican  name)  according  to  Seba,  and  the  Cobra  Verde  of  the 
Portuguese,  who  relate  that  these  serpents  sometimes  remain  in  the 
houses,  doing  no  harm  till  irritated,  when 
they  at  last  bite  and  inflict  a  wound  full  of 
danger,  not  from  injected  poison,  for  the 
serpent  has  none,  but  on  account  of  the 
injury  sustained  by  the  nerves  from  the  very 
sharp,  slender,  and  long  teeth.  Great  in- 
flammation follows,  and  the  symptoms  are 
aggravated  by  terror,  so  that  a  gangrene  is 
the  consequence  unless  the  proper  remedies 
are  applied.  In  the  absence  of  these,  certain 
death  is  said  to  be  the  consequence  of  a 
severe  bite  from  this  serpent.  The  imme-  A  portion  of  the  under 
diate  cause  of  death  is  not  stated  by  Seba,  Part  of  the  tail  of  X<P''°- 
but  from  the  long  and  penetrating  teeth  of  soma  caninum<  showing  the 

the  Bojobi  it  may  be  presumed  to  be  often  ^  ^  T**} 

.  .  i    i   j   •  a  i-  .   ,i  .    the    arrangement   of  the 

tetanus  or  locked  jaw.    Seba  says  that  this  scuta 

species  varies  in  size,  adding  that  the  spe- 
cimen from  which  his  figure  was  taken  was  more  than  two  cubits  in 
length.    Cuvier  is  of  opinion  that  the  Boa  hipnale  is  only  a  young 
Bojobi  or  Boa  canina. 

Living  specimens  of  this  snake  are  in  the  Gardens  of  the  Zoological 
Society,  Regent's  Park. 

8.  Corallus.  Forehead  and  crown  scaly;  muzzle  with  regular  shields; 
labial  shields  short,  hinder  ones  pitted.    There  is  but  one  species  : — 

C.  hortulanus,  the  Cencoatl.  It  is  most  extensively  distributed  in 
South  America,  and  amongst  the  specimens  in  the  British  Museum 
several  varieties  can  be  distinctly  observed.  This  snake,  which  is  the 
Coluber  hortulanus  and  Boa  hortulana  of  Linnteus,  has  been  extensively 
observed,  and  has  numerous  synonyms. 

9.  Sanzinia.  Forehead  and  crown  scaly ;  muzzle  with  regular  shields; 
labial  shields  elongate  prismatic. 

S.  Madagascariensis,  the  Sanzin  of  Madagascar,  is  the  only  species, 
and  of  this  a  specimen  exists  in  the  Museum  at  Paris ;  there  is  none  in 
the  British  Museum. 

10.  Cliftia.  Forehead  and  crown  scaly ;  muzzle  with  regular  shields ; 
labial  shields  broad,  low.  "Dr.  Gray  remarks  of  this  genus  that  it 
may  be  the  same  as  Casarca,  "  but  the  scales  in  the  dry  specimens  are 
not  keeled ;  and  the  front  upper  labial  shields  appear  to  be  pitted, 
and  the  tail  is  short." 

C.  fusca,  a  native  of  India,  is  the  only  species. 

**  Scales  smooth  ;  labial  shields  smooth,  not  pitted. 

11.  Boa.  Crown  covered  with  scales ;  nostrils  lateral,  between  two 
plates.  There  are  four  species  of  Boa,  all  of  which  have  been  described 
as  the  Boa  Constrictor,  and  it  is  always  difficult  to  identify  the 
particular  species  of  snake  referred  to  by  travellers,  on  account  of  the 
loose  manner  in  which  the  name  is  generally  employed. 

B.  Constrictor  of  Linnaeus  (the  Boa  Constrictrix  of  Schneider,  Con- 
strictor formosissimus  of  Laurenti),  the  Boiguacu,  is  characterised  by  the 
scaly  circle  of  the  orbit  being  separated  from  the  upper  labial  plates 
by  one  or  two  series  of  scales.  It  is  also  distinguished  by  a  large 
chain  extending  the  whole  length  of  the  back,  composed  alternately 
of  great  blackish  stains  or  spots  irregularly  hexagonal,  and  of  pale 
oval  stains  or  spots  notched  or  jagged  at  either  end,  the  whole  forming 
a  very  elegant  pattern.  Shaw,  in  his  lectures,  mentions  a  skin  of 
this  species  measuring  35  feet,  preserved  in  the  British  Museum,  and 
adds,  that  it  is  probable  that  many  ages  ago  much  larger  specimens 
might  have  occurred  than  any  at  present  to  be  found,  the  increased 
population  and  cultivation  of  most  countries  having  tended  more  and 
more  to  lessen  the  number  of  such  animals.  The  locality  of  this 
species,  according  to  the  best  authorities,  is  confined  to  the  New 
World.  Daudin,  indeed,  believed  that  it  was  found  in  the  ancient 
continent,  but  without  sufficient  grounds  for  his  opinion.  Le 
Vaillant  and  Humboldt  brought  it  from  Guyana,  and  the  Prince  de 
Wied  found  it  in  Brazil.  Cuvier  gives  it  as  his  opinion  that  there 
are  no  true  boas  of  large  size  in  the  Old  World.  All  the  specimens 
in  the  British  Museum  are  from  tropical  America. 

Linnaeus,  quoting  Dahlberg,  says  that  the  Boa  Constrictor  was 
worshipped  by  the  Americans. 

"  Snake-worship,"  says  Dr.  Southey,  in  his  notes  to  Madoc,  "  was 
common  in  America."  (Berna  Dios,  p.  3,  7, 125.)  The  idol  described, 
vii.  p.  25,  somewhat  resembles  what  the  Spaniards  found  at  Cam- 
peche,  which  is  thus  described  by  the  oldest  historian  of  the 
discoveries: — "Our  men  were  conducted  to  a  broade  crosse-way, 
standing  on  the  side  of  the  towne.  Here  they  show  them  a  square 
stage  or  pulpit  foure  steppes  high,  partly  of  clammy  bitumen,  and 
partly  of  small  stones,  whereto  the  image  of  a  man  cut  in  marble 
was  joyned,  two  foure-footed  unknown  beastes  fastening  upon  him, 
which,  like  madde  dogges,  seemed  they  would  tear  the  marble  man's 
guts  out  of  his  belly.  And  by  the  image  stood  a  serpent,  besmeared 
all  with  goare  bloud,  devouring  a  marble  lion,  which  serpent,  com- 
pacted of  bitumen  and  small  stones  incorporated  together,  was  seven 
and  fortie  feete  in  length,  and  as  thicke  as  a  great  oxe.  Next  unto 
it  were  three  rafters  or  stakes  fastened  to  the  grounde,  which  three 
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others  crossed  under-propped  with  stones ;  in  which  place  they  punish 
malefactors  condemned,  for  proof  whereof  they  saw  innumerable 
broken  arrowes,  all  bloudie,  scattcu  <1  on  the  grounde,  and  the  bones  of 
the  dead  cast  into  an  inclosed  courte  neere  unto  it." — Pietro  Martire. 

This  serpent  appears  to  have  been  the  Tlicoatl  and  Temacuilcahuilia 
of  the  Mexicans.  "  It  derives  its  name,"  says  Hernandez,  "  from  its 
strength,  for  Temacuilcahuilia  is,  1  fighting  with  five  men  ; '  it  attacks 
those  it  meets,  and  overpowers  them  with  such  force  that  if  it  once 
coils  itself  round  their  necks  it  strangles  and  kills  them,  unless  it 
bursts  itself  by  the  violence  of  its  own  efforts  ;"  and  he  goes  on  to 
state  how  its  attack  is  avoided  by  the  man  opposing  a  tree  or  other 
object  to  its  constriction,  so  that  while  the  serpent  fancies  that  it  is 
compressing  the  man  it  may  be  torn  asunder  by  its  own  act,  and  so 
die.  The  same  author  states  that  he  had  seen  serpents  as  thick  as  a 
man's  thigh,  which  had  been  taken  when  young  by  the  Indians,  and 
tamed,  and  how  they  were  provided  with  a  cask  strewn  with  litter, 
in  the  place  of  a  cavern,  where  they  lived,  and  were  for  the  most  part 
quiescent  except  at  meal  times,  when  they  came  forth,  and  amicably 
climbed  about  the  couch  or  shoulders  of  their  master,  who  placidly 
bore  the  serpent-embrace  (amplexus)  of  the  terrific  animal ;  or  how, 
lying  coiled  up  in  folds,  and  equalling  a  large  wheel  in  size,  they 
harmlessly  received  the  food  offered  to  them.  In  the  description  of 
the  Temacuilcahuilia  we  have,  allowing  for  some  exaggerations,  the 
predatory  habits  of  an  enormous  Boa ;  and  in  the  relation  of  the 
manners  of  the  tamed  constricting  serpents  which  follows  it,  we  find 
an  engine  which  might  be  and  no  doubt  was  turned  to  account  by 
the  ancient  Mexican  priests. 
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Specimens  of  this  and  the  following  species  are  living  in  the 
Gardens  of  the  Zoological  Society,  Regent's  Park. 

B.  diviniloqua  {Constrictor  diviniloqnus,  Laurenti),  the  Lamanda, 
is  an  inhabitant  of  Santa  Lucia,  and  the  specimen  in  the  possession 
of  the  Zoological  Society  appears  to  be  the  only  one  in  Europe. 

B.  Imperator,  the  Emperor  Boa,  is  a  native  of  Mexico  and 
Honduras. 

B.  Eques,  the  Chevalier  Boa,  is  an  inhabitant  of  Peru. 

12.  Pelophileus.  Crown  covered  with  irregular  plates;  nostrils  lateral, 
between  two  scales. 

P.  Madagascarensis,  the  Pelophile,  a  native  of  Madagascar,  is  the 
only  species. 

13.  Eunectes.  Crown  covered  with  irregular  shields ;  nostrils  vertical 
between  three  plates. 

E.  murinus  (Boa  Scytale  *and  Boa  murina,  Linnreus,  Boa  aquatica, 
Prince  Maximilian,  Boa  gigas,  Latreille,  Boa  Anaconda  and  Boa 
Aboma,  Daudin),  the  Anaconda.    It  is  a  native  of  tropical  America. 

Mr.  Bennett  observes  in  the  '  Tower  Menagerie '  that  the  name  of 
Anaconda,  like  that  of  Boa  Constrictor,  has  been  popularly  applied  to 
all  the  larger  and  more  powerful  snakes.    He  adds  that  the  word 
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appears  to  be  of  Ceylonese  origin,  and  applies  it  to  the  Python 
Tigris. 

This  species  is  brownish,  with  a  double  series  of  roundish  black 
blotches  all  down  the  back ;  the  lateral  spots  annular  and  ocellated, 
the  disks  being  white,  surrounded  by  blackish  rings.  The  trivial 
name  murinus  was  given  to  it  from  its  being  said  to  lie  in  wait  for 


mice ;  and  Seba  has  given  a  representation  of  it  about  to  dart  upon  an 
American  mouse,  which  he  says  is  its  usual  food.  Such  'small  deer' 
may  be  the  prey  of  this  species  when  veiy  young,  but  it  grows  to  a 
size  equalling  that  of  Boa  Constrictor  and  Epicrates  Cenchria.  We 
think  it  very  probable  that  this  is  the  Culebra  de  Agua  of  the 
Venezuelans.  The  other  provincial  name,  El  Traga  Venado,  or 
'  Deer-Swallower,'  indicates  the  prey  of  the  serpent  when  of  mature 
age.  Linnanis  says  of  his  Boa  Scytale,  "  Constringit  et  deglutit  capras, 
oves,"  &c.  (It  constricts  and  swallows  goats,  sheep,  &c.) 

The  following  description  of  a  species,  of  which  a  specimen  was 
forwarded  to  the  United  Service  Museum,  was  given  by  Sir  Robert 
Ker  Porter : — "  It  is  not  venomous,  nor  known  to  injure  man  (at  least 
not  in  this  part  of  the  New  World) ;  however  the  natives  of  the  plains 
stand  in  great  fear  of  it,  never  bathing  in  waters  where  it  is  known 
to  exist.  Its  common  haunt,  or  rather  domicile,  is  invariably  near 
lakes,  swamps,  and  rivers ;  likewise  close  to  wet  ravines  produced  by 
inundations  of  the  periodical  rains ;  hence,  from  its  aquatic  habits, 
its  first  appellation.  Fish  and  those  animals  which  repair  there  to 
drink  are  the  objects  of  its  prey.  The  creature  lurks  watchfully 
under  cover  of  the  water,  and  whilst  the  unsuspecting  animal'  is 
drinking  suddenly  makes  a  dash  at  its  nose,  and  with  a  grip  of  its 
back-reclining  double  range  of  teeth  never  fails  to  secure  the  terrified 
beast  beyond  the  power  of  escape.  In  an  instant  the  sluggish  waters 
are  in  turbulence  and  foam,  the  whole  form  of  the  Culebra  is  in 
motion,  its  huge  and  rapid  coilings  soon  encircle  the  struggling  victim, 
and  but  a  short  moment  elapses  ere  every  bone  is  broken  in  the  body 
of  the  expiring  prey.  On  its  ceasing  to  exist  the  fleshy  tongue  of  the 
reptile  is  protruded  (taking  a  long  and  thinnish  form),  passing  over 
the  whole  of  the  lifeless  beast,  leaving  on  it  a  sort  of  glutinous  saliva 
that  greatly  facilitates  the  act  of  deglutition,  which  it  performs  gra- 
dually by  gulping  it  down  through  its  extended  jaws — a  power  of 
extension  of  them  it  possesses  to  so  frightful  and  extraordinary  a 
degree  as  not  to  be  believed  when  looking  at  the  comparative  small- 
ness  of  the  mouth  and  throat  in  their  tranquil  state.  After  having 
completely  devoured  or  rather  hidden  its  prey  in  the  way  described  it 
becomes  powerless  as  to  motion,  and  remains  in  an  almost  torpid  state 
for  some  days,  or  until  nature  silently  digests  tho  swallowed  animal. 
The  snake  now  sent  was  killed  with  lances  when  just  regarding  its 
powers  of  action. 
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"  The  flesh  of  this  serpent  is  white,  and  abundant  in  fat.  The 
people  of  the  plains  never  eat  it,  but  make  use  of  the  fat  as  a  remedy 
for  rheumatic  pains,  ruptures,  strains,  &c.  When  these  creatures  are 
young  the  colours  on  the  skin  are  very  bright,  and  gradually  lose  thoir 
brilliancy  with  age." 

There  is  generally  in  these  descriptions  an  account  of  the  fleshy 
tongue  of  the  reptile,  and  of  its  application  to  the  dead  animal  for 
the  purpose  of  covering  it  with  saliva,  previous  to  the  operation  of 
swallowing  it.  A  glance  at  the  tongue  of  a  Boa  or  a  Python  will 
convince  the  observer  that  few  worse  instruments  for  such  a  purpose 
could  have  been  contrived.  The  delusion  is  kept  up  by  the  mode  in 
which  these  serpents  are  sometimes  preserved  in  museums,  where 
they  may  be  occasionally  seen  with  fine  artificial,  thick,  fleshy,  ver- 
milion tongues  in  the  place  of  the.small  dark-coloured  extensile  organs 
with  which  nature  has  furnished  them.  We  have  frequently  watched 
constricting  serpents  while  taking  their  prey,  and  it  is  almost  super- 
fluous to  add  that  they  never  covered  the  victim  with  saliva  from  the 
tongue  before  deglutition.  When  the  prey  is  dead  and  the  serpent  is 
about  to  swallow  it,  the  tongue  of  the  destroyer  is  frequently  thrust 
forth  and  vibrated,  as  if  indicatory  of  the  desire  for  food  ;  but  the 
mucus  is  not  poured  out  till  it  is  required  to  lubricate  the  dilated  jaws 
and  throat  for  the  disproportioned  feast. 

14.  Chilabothrus.  Crown  covered  with  regular  shields;  nostrils 
lateral,  between  three  scales. 

C.  inornalus,  the  Yellow  Snake,  is  a  native  of  Jamaica.  The  head  and 
front  part  of  the  body  olive ;  temple  with  a  narrow  black  streak ; 
back  with  small  scattered  black  oblique  cross  lines  ;  hinder  part  of  the 
body  black,  with  olive  spots.  A  living  specimen  is  in  the  Gardens  of 
the  Zoological  Society. 

***  Scales  keeled ;  lateral  shields  not  pitted ;  nostrils  between 
two  plates. 

15.  Ungalia.  Head  covered  with  symmetrical  shields.  The  species 
are  natives  of  tropical  America. 

U.  mclanura,  Black-Tailed  Ungalia,  has  been  found  in  Cuba. 
U.  maculata,  the  Pardaline  Ungalia,  is  found  in  Cuba  and  Jamaica, 
****  Scales  keeled  ;  lateral  shields  not  pitted ;  nostrils  a 
single  plate. 

1 6.  Enygrus.  Head  covered  with  small  irregular  shields ;  nostrils  in  a 
single  plate.    There  are  two  species,  inhabitants  of  the  Asiatic  islands. 

E.  carinatus,  the  Candoia.    It  has  been  found  in  New  Guinea. 
E.  Bibroni.   Bibron's  Enygrus.    A  specimen  exists  in  the  Museum 
at  Paris. 

17.  C'asarea.  Head  scaly ;  muzzle  covered  with  symmetrical 
shields  ;  nostrils  in  a  single  plate  (?).    One  species, 

C.  Dussumicri,  the  Casarea,  is  found  in  the  Isle  Ronde  near  Mauritius. 

18.  Bolyeria.  Head  covered  with  symmetrical  shields;  nostrils  in 
a  single  plate. 

B.  multicarinata,  the  Bolyeria,  is  the  only  species.  It  is  a  native  of 
Port  Jackson,  Australia. 

II.  Tail  very  short,  slightly  or  not  prehensile  ;  Head  indistinct,  short, 
a.  Head  covered  with  scales ;  pupil  oblong ;  scales  convex ; 
subcaudal  shield  one-rowed ;  intermaxillary  teeth 
none ;  supra-orbital  bone  none. 

19.  Cusoria.  Muzzle  rounded  ;  ventral  and  subcaudal  plates 
narrow  ;  scales  ovate,  of  body  and  tail  smooth. 

C.  elegans,  the  Cusoria,  is  the  only  species.    Inhabits  Affghanistan. 

20.  Gongylophis.  Muzzle  wedge-shaped ;  jaws  equal ;  head  with 
small  keeled  scales ;  scales  of  back  keeled ;  body  fusiform. 

O.  conica  (Boa  conica,  Sclineider ;  B.  ornata,  Daudin ;  Eryx  Bengal- 
ensis  and  Scytale  coronata,  Guerin),  the  Padain  Cootoo.  It  is  a  native 
of  Hindustan. 

21.  Eryx.  Muzzle  wedge-shaped;  upper  jaw  largest;  head  with 
small  scales ;  scales  of  back  smooth,  of  hinder  part  of  body  keeled. 

E.  Jaculus  (Tortrix  Eryx,  Anguis  Jaculus,  A.  colubrina,  Linnaeus  ; 
A.^  cerastes,  Hasselquist,  Eryx  Delta,  Geoffroy),  the  Eryx.  This 
species,  known  by  its  distinct  gular  groove  and  two  pairs  of  frontals, 
has  been  found  in  Egypt,  Corfu,  Xanthus,  Naxos,  Greece,  and  on  the 
shores  of  the  Mediterranean. 

E.  Thebaicus,  the  Shielded  Eryx,  has  no  gular  groove,  and  one  pair 
of  frontals.    It  is  a  native  of  Egypt  and  the  North  of  Africa. 

22.  Clothonia.  Muzzle  wedge-shaped;  upper  jaw  largest;  scales 
smooth. 

C.  Johnii  (Boa  Johnii,  Riippell,  Eryx  Johnii,  Dumeril,  Tortrix  Eryx, 
Schlegel,  Amphisbcena,  '  Penny  Cyclopaedia,'  fig.),  the  Clothonia,  is 
the  only  species  belonging  to  this  genus. 

This  species  is  of  a  reddish  brown  colour,  and  is  a  native  of 
Hindustan. 

b.  Head  shielded ;  pupil  round. 

23.  Cylindrophis.  Nostrils  in  a  single  shield ;  eyes  surrounded  by 
shields ;  intermaxillary  teeth  none.    This  genus  has  three  species. 

C.  melanota,  the  Black-Backed  Pamboo.  It  has  a  triangular  trun- 
cated tail.  The  muzzle  is  black,  the  end  of  tail  white;  the  belly 
black  and  white  banded ;  the  tail  longer  than  the  head.  It  is  a  native 
of  Celebes. 

C.  rufa,  the  Schilaj  Pamboo,  with  a  conical  tail  and  broad  muzzld 
It  is  black  or  reddish,  often  white-ringed  ;  head  and  tip  of  tail  black ; 
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a  white  spot  on  each  fronto-nasal  plate.  It  is  a  native  of  Penaug. 
Dr.  Gray  describes  two  varieties,  one  from  Borneo,  another  from 
Celebes. 


Padain  Cootoo  (Gongylophia  conica). 

C.  maculata  (Tortrix  inaculata,  Schlegel ;  Anguis  tessdata,  A.  deru- 
pata,  Laurenti),  the  Miguel,  has  a  conical  tail  and  narrow  muzzle. 
It  is  red  or  brown,  netted  with  black ;  beneath  whitish.  It  inhabits 
Ceylon. 


Clothonia  (Olothonia  Johnii). 


24.  Charina.  Nostrils  between  two  shields ;  eyes  surrounded  by 
small  scales. 

C.  Bottce  (Tortrix  Bottce,  Blainville),  the  Charina,  is  the  only  species. 
It  is  of  a  pale  yellow  colour,  with  back  and  tail  darker.  It  is  found 
in  California. 

25.  Tortrix.  Nostrils  between  two  shields ;  eyes  in  a  single  shield  ; 
intermaxillary  teeth  distinct. 

T.  Scytale  (Anguis  Scytale,  Linnaeus,  A.  ater,  Shaw,  Tortrix  coral- 
Unus,  Oppell),  the  Coral  Snake.    It  is  a  native  of  tropical  America. 
BOIS  DE  COLOPHANE.  [Bursera.] 

BOLBO'CERUS,  a  genus  of  Coleopterous  Insects  of  the  family 
GeotrupidcB  (Scarabceus  of  Linnaeus).  The  species  of  this  genus  are 
remarkable  for  their  short  compact  form,  above  appearing  almost 
spherical.  The  male  is  armed  with  an  erect  horn  springing  from  the 
head,  the  female  has  merely  a  tubercle  in  the  same  part ;  the  thorax 
has  frequently  four  small  horns,  or  tooth-like  processes,  arranged  in 
a  transverse  line  on  the  anterior  part ;  the  antennae  are  eleven-jointed, 
the  three  terminal  joints  form  a  compact  round  knob,  the  middle  joint 
being  almost  inclosed  by  the  other  two  ;  one  mandible  is  armed  inter- 
nally with  two  teeth,  the  other  is  simple ;  the  anterior  portion  of  the 
mentum  is  entire ;  the  elytra  are  striated. 

These  insects  live  upon  dung,  and  excavate  cylindrical  holes  in  the 


ground  under  the  mass,  in  which  they  deposit  their  eggs  enveloped 
in  a  ball  of  the  excrement. 

There  are  about  sixteen  species  known  :  their  most  common  colour 
is  brown  or  yellowish,  and  sometimes  black.  In  this  country  but  two 
species  have  occurred,  B.  mobilicornis  and  B.  testaceus.  B.  mobilicornis 
is  of  a  pitchy  black  colour,  and  about  one-third  of  an  inch  long  ;  the 
head  in  the  male  sex  has  a  recurved  horn  ;  antennae  with  the  club 
red ;  thorax  punctured,  and  furnished  with  four  tooth-like  projections 
on  the  fore  part ;  elytra  striated ;  legs  and  body  inclining  to  a  red 
colour. 

B.  testaceus  is  entirely  of  an  ochre  colour ;  head  with  two  tubercles ; 
thorax  sparingly  punctured  ;  elytra  with  punctured  striae.  About  the 
same  size  as  the  last,  of  which  by  some  it  is  supposed  to  be  a  variety. 
Both  of  these  species  are  very  rare. 

BOLDOA,  a  genus  of  plants  belonging  to  the  natural  order 
Monimiacea;.  B.  fragrans  is  the  Boldu  of  Chili.  It  produces  an 
aromatic  succulent  fruit  which  is  eaten  by  the  natives.  The  wood  is 
very  fragrant,  and  makes  a  charcoal  which  is  preferred  by  the  smiths 
of  Chili  to  that  from  any  other  wood.  The  leaves  are  also  very  fragrant. 
The  bark  is  employed  in  tanning.    (Lindley,  Vegetable  Kingdom.) 

BOLE,  a  hydrous  silicate  of  Alumina,  which  occurs  as  an  earthy 
mineral  in  amorphous  masses  in  various  countries,  as  in  Armenia, 
Saxony,  in  Tuscany,  at  Sienna,  in  Ireland,  and  in  Scotland  in  the  Isle 
of  Skye. 

The  colour  of  Bole  is  various,  either  yellow,  brown,  red  brownish, 
or  pitch-black.  It  is  dull,  has  a  greasy  feel,  and  adheres  to  the 
tongue.  Its  fracture  is  conchoidal,  yields  to  the  nail,  and  the  streak 
is  shining.  When  put  into  water  it  readily  absorbs  it,  emits  bubbles 
of  air,  and  falls  to  pieces.    The  Armenian  Bole,  according  to  Wiegleb, 


consists  of 

Silica   63-13 

Alumina   22-67 

Iron   ll'OO 

Loss   .      .      .       .  *   3-20 


100-00 

The  Lemnian  Bole,  called  also  Lemnian  Earth,  waB  anciently  an  article 
of  Materia  Medica,  and  kept  by  apothecaries  in  small  pieces  under  the 
name  of  Terras  Sigillatoe  :  these  were  impressed  ou  one  side  with  the 
figure  of  a  goat,  &c.  According  to  Pliny  it  was  also  used  as  red 
pigment. 

Klaproth  found  the  composition  of  this  Bole  to  be 

Silica  66 

Alumina  14'5 

Oxide  of  Iron  6 

Soda  3-5 

Water  8*5 

A  trace  of  Lime  and  Magnesia     .      .      .  , 

98-5 

The  only  Bole  at  present  used  is  as  a  coarse  red  pigment,  for  which 
purpose  it  is  calcined  and  levigated,  and  vended  in  Germany  under 
the  name  of  Berlin  and  English  Red. 

These  earths  were  formerly  employed  as  astringent,  absorbent,  and 
tonic  medicines.  They  might  be  slightly  serviceable  as  absorbents, 
in  the  same  way  as  putty  powder  is  used  in  the  present  day,  when 
sprinkled  over  excoriations  of  the  skin.  Any  tonic  power  which  they 
possessed  was  due  to  the  oxide  of  iron,  which  is  now  administered  in 
a  purer  state.  These  once  celebrated  articles  have  fallen  into  merited 
disuse  :  they  are  still  however  employed  in  the  East,  and  occasionally 
as  veterinary  medicines  in  Europe,  where  earths  of  a  similar  kind  are 
found  abundantly  among  volcanic,  basaltic,  and  the  older  calcareous 
rocks,  and  are  called  after  the  different  countries  in  which  they  are 
found.  Those  which  have  less  colour  are  called  Bolus  alba,  are  pro- 
cured in  Bohemia,  Salzburg,  &c,  and  consist  of  lithomarge,  which  is 
formed  of  silica  and  alumina  with  water,  and  a  little  oxide  of  iron. 
These  substances  are  extensively  employed  to  adulterate  articles  of 
food,  as  anchovies,  cocoa,  and  other  things  having  naturally  a  red 
colour.  The  Bole  Armenian  must  not  be  confounded  with  the  Lapis 
Armenius,  which  is  a  native  carbonate  of  copper.  The  Terra  Lemnia 
is  sometimes  employed  to  signify  the  pulp  of  the  fruit  of  the  Adansonia 
digitata,  the  Baobab,  or  Monkey-Bread,  which  is  used  as  an  astringent 
for  the  cure  of  dysentery  by  the  inhabitants  of  Senegal. 

BOLETO'BIUS,  a  genus  of  Coleopterous  Insects  of  the  section 
Brachelytra  (M'Leay),  and  family  Tachyporidce  (Staphylinus  of  older 
authors.)  Generic  Characters  : — Head  long  and  pointed  anteriorly; 
antennae  with  the  basal  joint  rather  long  and  slender;  the  three  next 
joints  slender,  and  nearly  of  equal  length,  the  remaining  joints 
gradually  increasing  in  width  to  the  last,  inclusive ;  palpi  rather  long 
and  slender ;  thorax  narrower  before  than  behind,  the  hinder  angles 
rounded ;  elytra  smooth,  or  indistinctly  striated ;  body  long,  widest 
at  the  base,  and  tapering  to  a  point  at  the  apex  ;  legs  moderate,  tibirc 
spinose,  the  four  posterior  with  long  spines  at  their  apices. 

The  species  of  this  genus  reside  in  Boleti  and  other  species  of 
Fungi,  in  which  they  occur  in  the  greatest  abundance,  particularly 
when  in  a  state  of  decay.  They  are  all  exceedingly  active,  and  their 
smooth  slender  bodies  and  pointed  heads  render  it  an  easy  task  for 
them  to  thread  their  way  with  rapidity  through  the  putrescent  Fungi. 


BOLETUS. 


BOLTENIA. 
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B.  lunatus  (Linnaeus)  is  one  of  the  most  beautiful  and  largest  species 
of  the  genus,  and  is  not  uncommon.  It  is  about  a  quarter  of  an  inch 
long.  The  head  is  black ;  the  antennae  have  the  three  basal  joints 
yellow,  the  remaining  black,  with  the  exception  of  the  terminal  joint, 
whioh  is  yellow  ;  the  thorax  and  legs  are  yellow  ;  the  wing-cases  are 
of  a  blue-black  colour,  with  an  oblique  yellow  spot  on  the  shoulders  ; 
the  body  is  yellow,  with  the  apex  black. 

About-  eighteen  species  of  this  genus  have  been  found  in  this 
country,  almost  all  of  which  are  varied  with  yellow  and  black. 
Many  ha^i  e  the  wing-cases  yellow,  with  two  black  spots,  one  on  each 
side  of  the  apex  ;  some  have  also  the  region  of  the  scutellum  black. 

(Stephens,  Illustrations  of  British  Entomology.) 

BOLETUS,  an  extensive  genus  ot  Fungi,  consisting,  according  to 
the  old  botanists,  of  leathery  masses,  which  are  sometimes  of  consider- 
able thickness,  and  having  the  spores  lodged  in  tubes  which  occupy 
the  same  situation  as  the  plates  in  the  gills  (or  hymenium)  of  the 
common  mushroom.  Pries,  the  great  modern  describer  of  Fungi, 
defines  the  genus  thus  : — Hymenium  formed  of  a  peculiar  substance, 
altogether  distinct  from  the  cap,  entirely  composed  of  tubes  united 
into  a  porous  layer  ;  these  tubes  are  undivided,  separable  from  each 
other,  long,  cylindrical,  or  angular,  open  from  end  to  end,  and  bear 
ksci  (spore-cases)  on  their  inside ;  asci  cylindrical,  with  small  roundish 
spores ;  the  stalk  is  central,  and  often  netted ;  the  cap  is  fleshy,  soft, 
spread  out  into  a  hemispherical  form  ;  veil  present  in  many  of  them. 
He  includes  within  his  definition  but  a  small  number  of  the  old  Boleti, 
referring  the  principal  part  to  Pohjporus,  which  is  especially  charac- 
terised by  having  the  tubes  of  its  hymenium  inseparable  from  the  cap, 
which  is  more  leathery,  and  usually  without  a  stalk. 


Boletus  luteus. 


The  true  Boleti  are  generally  found  growing  on  the  ground  in  woods 
s.nd  meadows,  especially  in  pine  woods :  the  Polypori  are  commonly 
met  with  on  trees,  especially  pollards.  Of  the  former,  several  species 
are  eatable,  as  B.  edulis,  B.  scaber,  B.  subtomentosus,  and  B.  granulatus  ; 
others  are  acrid  and  dangerous.  Of  these  Dr.  Badham,  who  has 
written  on  the  Es-culent  Funguses  of  England,  recommends  only 
B.  edulis  and  B.  scaber. 

B.  edulis,  the  Edible  Boletus,  has  the  following  characters  : — Pileus 
or  cap  from  six  to  seven  inches  across,  smooth,  with  a  thick  margin 
varying  in  colour  from  light  brown  or  bronze  to  bay,  dark  brown,  or 
black,  or  a  mixture  of  all  these  colours;  the  epidermis  firmly  adhe- 
rent to  the  flesh,  which  is  fine,  and  except  the  part  in  immediate 
contact  with  the  skin,  white  ;  the  under  surface  of  the  cap  nearly  flat, 
often  presenting  a  circular  pit  or  depression  round  the  stalk  ;  the 
tubes  at  first  white,  then  yellow,  lastly  of  an  olive  or  yellow  green 
tint,  in  the  earlier  stage  of  their  growth  closed  ;  afterwards  as  the  cap 
expands  stopped  up  with  a  waxy-looking  material  of  a  dirt}-  pearl- 
colour;  stem  varying  much  in  shape  at  different  periods  of  the  growth 
of  the  Boletus,  always  thick  and  solid,  at  first  white  but  soon  changing 
to  fawn-colour,  beautifully  netted  with  reticulations.  As  the  period 
of  the  ripening  of  the  spores  advances  the  under  part  of  the  cap 
swells,  the  waxy  matter  is  absorbed,  the  tubes  present  deep  and 
rounded  orifices  to  the  eye,  and  emit  an  ochreous  green  dust,  which 
consists  of  sporules.  After  this  the  whole  fungus  becomes  flaccid, 
the  tubes  turn  to  a  dirty  green,  and  decomposition  rapidly  proceeds. 


This  Boletus  grows  in  woods  consisting  of  pines,  oaks,  or  chestnuts; 
it  is  most  abundant  in  autumn,  but  occurs  in  spring  and  summer. 
Dr.  Badham  says  of  other  Fungi  likely  to  be  comfounded  with  it : — 
"  The  B.  castaneus,  which  bears  some  little  resemblance  to  it,  is  at  onoe 
distinguished  by  having  a  cottony  fibrillose  stem  without  reticulations, 
a  downy  cap,  and  dirty  yellow  dust :  neither  can  it  be  confounded 
with  the  B.  subtomentosus  or  B.  luridus,  because  in  addition  to  many 
other  points  of  difference,  both  these  change  colour  on  being  cut  or 
bruised."  As  an  article  of  diet,  Dr.  Badham  says  "  It  imparts  a  reiisb 
alike  to  the  homely  hash  and  the  dainty  ragout,  and  may  be  truly  said 
to  improve  every  dish  of  which  it  is  a  constituent." 

B.  scaber  has  a  cap  from  three  to  seven  inches  across  the  surface, 
which  becomes  viscid  when  moist  and  is  invariably  downy.  There  ara 
two  varieties,  in  one  of  which  the  pileus  is  of  a  beautiful  deep  oranga 
hue  and  the  stem  black.  In  th*  other  the  pileus  is  gray  and  the  stem 
covered  with  orange  scales.  The  flesh  is  thick  and  flabby,  of  a  dingy 
white,  not  greatly  changeable  in  young  specimens,  but  deepening  in 
colour  when  old.    It  is  not  so  agreeable  as  the  last  species. 

B.  officinalis,  supposed  to  have  been  the  'AyapiKbv  of  Dioscorides,  ia 
an  old-fashioned  medicine  remarkable  for  the  extreme  acridity  of  its 
powder ;  it  acts  as  a  powerful  purgative,  but  is  never  employed  at  the 
present  day. 

B.  igniarius,  when  dried  and  sliced,  furnishes  the  German  Tinder, 
or  Amadou,  a  leathery  substance  sold  in  the  tobacconists'  shops. 
[Amadou.] 

B.  destructor  is  one  of  the  many  species  of  Fungi  the  ravages  of 
which  are  too  well  known  under  the  name  of  Dry  Rot.  Their  destruc- 
tive qualities  are  not  however  caused  by  the  fructification,  or  the  part 
which  we  commonly  consider  the  fungus  itself,  but  by  the  ramifica- 
tions through  the  substance  of  the  wood  of  what  botanists  call  the 
Thallus  and  gardeners  the  Spawn  of  such  plants,  which  is  in  effect 
their  stem  and  root  in  a  mixed  state.  Other  species  of  Fungi  produce 
dry  rot.  [Merulius.] 

BOLITO'PHAGUS  (Fabricius),  Elcdona  of  Latreille,  Leach,  and 
Millard,  and  Opatrum  of  some  other  authors,  a  genus  of  Coleopterous 
Insects  of  the  section  Heteromeia  and  family  Tenebrionida.  The  prin- 
cipal generic  characters  are  as  follows  : — Head  short,  partially  hidden 
by  the  thorax,  in  the  males  sometimes  armed  with  a  horn  or  tubercle ; 
antenna)  very  short  and  thick,  the  three  or  four  apical  joints  much 
broader  than  the  rest ;  maxillary  palpi  rather  large  and  distinct,  the 
terminal  joint  truncated,  its  length  equalling  that  of  the  two  preceding 
joints ;  labial  palpi  small ;  thorax  coarsely  punctured  or  rugose,  tho 
lateral  margins  more  or  less  toothed ;  elytra  deeply  striated ;  legs 
short  and  thick,  the  anterior  tibiae  compressed. 

There  are  about  six  species  of  this  genus  known  :  they  live  in  Boleti, 
and  are  of  a  small  size,  a  short  ovate  form,  and  their  prevailing  colours 
are  brown-black.  In  this  country  but  one  species  has  as  yet  been  dis- 
covered, B.  Agaricola  or  Agaricicola.  It  is  of  a  brown  colour,  and 
about  one-twelfth  of  an  inch  long.  It  is  rather  local,  but  where  it  does 
occur  it  is  found  in  tolerable  abundance. 

BOLOGNA  SPAR,  a  variety  of  Sulphate  of  Barytes.  [Barytes.] 

BOLSOVER  STONE.  The  yellow  limestone  of  Bolsover  in  Derby- 
shire is  used  in  the  construction  of  the  new  Houses  of  Parliament.  It 
was  selected  for  its  durability,  strength,  fitness  for  ornamental  work, 
and  colour.  It  is  a  combination  of  carbonate  of  magnesia  with  car- 
bonate of  lime  [Dolomite]  in  small  granular  crystals,  without  the 
slightest  trace  of  organisation,  flinty  nodules,  or  other  blemishes.  It 
has  been  subjected  to  various  and  severe  mechanical  pressures,  chemi- 
cal re-agents,  &c,  and  has  sustained  them  with  credit ;  but  it  is  yet  to 
be  seen  whether  it  can  withstand  the  atmosphere  of  London,  which 
has  destroyed  the  Bath  and  Portland  Oolites.  Many  other  public 
buildings  in  England  have  been  built  with  stone  from  the  same  forma- 
tion, which  is  called  Magnesiau  Limestone. 

BOLTE'NIA,  a  subgenus  of  Ascididw,  a  family  of  the  group  Tuni- 
cata,  which,  according  to  W.  S.  M'Leay,  are  the  animals  that  connect 
the  Acrita,  or  lowest  primary  division  of  the  animal  kingdom,  with 
the  Mollusca,  from  which  he  observes  they  differ  in  the  following 
points  :  first,  in  having  an  external  covering  consisting  of  an  envelope 
distinctly  organised  and  provided  with  two  apertures,  of  which  one  is 
branchial,  the  other  anal ;  secondly,  in  their  mantle  forming  an  inter- 
nal tunic  corresponding  to  the  outer  covering  or  test,  and  provided 
like  it  with  two  openings ;  and  thirdly,  in  having  branchiae  which 
occupy  all  or  at  least  part  of  the  membranous  cavity  formed  by  the 
internal  sides  of  the  mantle.  From  the  Acrita  the  Tunicata  (or  Hetiro- 
branchiata,  as  De  Blainville  calls  them)  differ  in  having  distinct 
nervous  and  generative  systems,  while  their  intestinal  canal  is  pro- 
vided with  two  openings,  both  internal.  [Tunicata.] 

The  following  is  the  generic  character  of  Boltenia  (Savigny)  as 
reformed  by  M'Leay  : — Body  with  a  coriaceous  test,  supported  from 
the  summit  by  a  long  pedicle,  and  having  both  orifices  lateral  and 
cleft  into  four  rays.  Branchial  pouch  divided  into  longitudinal  folds, 
surmounted  by  a  circle  of  compound  teutacula,  and  having  the  reti- 
culation of  its  respiratory  tissue  simple ;  abdomen  lateral ;  ovary 
multiple. 

There  are  three  species  recorded,  namely,  B.  ovifera,  B.  fusi- 
formis,  and  B.  reniformis. 

The  following  is  M'Leay's  character  and  description  of  B.  reni- 
formis (Ascidia  globifera,  Sabine,  A.  clavata,  Fabricius)  : — Obscure 


ess 
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Boltcnia  reniformis,  from  a  preserved 
specimen. 

P,  pedicle  ;  C,  branchial  orifice  of  enve- 
lope ;  A,  anal  orifice  of  envelope. 


roughish  ;  body  sub-reniform,  the  orifices  being  somewhat  prominent ; 
peduncle  terminal ;  envelope  sub-pellucid,  ■whitish ;  mantle  or  tunic 
very  thin,  provided  with  transverse  circular  narrow  muscles,  which 
cut  each  other  very  obliquely ;  tentacula  about  ten  or  twelve  in 
number,  very  unequal,  clavate,  with  the  clava  plumiforcn,  or  beau- 
tifully divided  into  a  number  of 
regular  lacinise  ;  branchial  pouch 
marked  with  about  fifteen  or  six- 
teen large  folds,  and  having  the 
net-work  simple  and  regular ; 
dorsal  sulcus  having  the  two 
lateral  filaments  winged  and  the 
intermediate  simple ;  oesophagus 
descending  vertically  to  the  lower 
end  of  the  body,  as  suspended, 
and  there  meeting  an  ascending 
ovoidal  stomach  without  any  ap- 
parent internal  folioli ;  intestine 
with  an  oblong,  longitudinal, 
open  loop,  which  is  prolonged  to 
the  pedicle  ;  rectum  narrow,  sub- 
conical,  and  ascending  nearly 
parallel  to  the  oesophagus,  only 
higher ;  anus  having  a  scolloped 
margin;  livercoating  the  stomach 
behind  the  right  ovary,  and  run- 
ning from  the  lower  end  of  the 
body,  as  suspended,  about  half 
way  up  ;  it  is  divided  into  several 
granulated  globes,  some  of  which 
are  separated  from  the  others, 
particularly  towards  the  pharynx ; 
ovaries  two,  elongate,  lobate,  situ- 
ated on  each  side  of  the  body, 
and  directed  towards  the  anal  orifice  ;  right  ovary  straight,  claviform, 
lying  close  within  the  loop  of  the  intestine ;  left  ovary  larger  and  less 
lobate,  but  undulated  and  extending  downwards  behind  the  branchial 
vein. 

M'Leay  gives  the  northern  seas  of  America  as  the  locality  of  the 
animal.  Captain  J.  C.  Ross  says  that  a  single  specimen  was  dredged 
up  from  a  depth  of  seventy  fathoms  near  Elizabeth  Harbour.  He 
observes  that  he  can  add  nothing  to  M'Leay's  admirable  description 
except  that  the  colour  of  the  body  is  a  very  light  brown  ;  that  of  the 
pedicle  darker. 

The  sphere  wherein  this  Ascidian  moves  must  necessarily  be  very 
contracted.  Anchored  by  its  pedicle,  the  length  of  its  moorings  fixes 
the  limit  of  its  motions,  which  are  most  probably  confined  to  the 
oscillations  arising  from  the  agitation  of  the  waves.  Both  the  body 
and  pedicle,  as  M'Leay  observes,  are  scabrose,  or  covered  with  a  rough 
surface,  which  is  formed  by  exceedingly  short  coarse  hairs.  The 
original  colour  he  could  not  ascertain  ;  but  in  spirits  it  was  cinereous, 
or  dirty  white,  which,  he  adds,  may  possibly  be  the  true  colour  of  the 
animal,  as  it  is  not  unfrequently  that  of  the  other  Ascididas.  M'Leay's 
specimen  was  brought  home  from  Winter  Island  by  W.  N.  Griffiths, 
Esq.,  while  under  the  command  of  Captain  (now  Sir  Edward)  Parry. 

BOLTONITE,  a  native  anhydrous  Silicate  of  Magnesia.  It  occurs 
massive  with  a  granular  structure,  or  in  yellowish  or  bluish-gray 
grains.  The  cleavage  is  in  one  direction ;  the  lustre  vitreous  ;  trans- 
parent to  translucent.  It  is  found  disseminated  through  limestone  in 
the  United  States  of  America,  at  Bolton,  Roxborough,  and  Nittleton, 
Massachusetts ;  and  Ridgefield  and  Reading,  Connecticut. 

BOMBA'CEiE,  a  group  of  plants  considered  by  some  a  distinct 
natural  order,  by  others  as  a  mere  section  of  Sterculiacew.  They  are 
usually  large  trees,  with  broad  deep-green  leaves,  and  flowers  of  con- 
siderable size.  Technically  they  differ  from  Malvacece  in  having  two 
cells  to  their  anthers  which  are  often  doubled  down  upon  themselves, 
in  their  calyx  opening  in  an  irregular  rather  than  a  valvate  manner, 
and  in  their  stamens  being  usually  collected  into  five  parcels.  Their 
anthers  are  often  described  as  having  only  one  cell ;  but  this  is  an 
inaccurate  mode  of  speaking  of  them,  inasmuch  as  they  are  formed 
upon  the  common  two  celled  type,  and  merely  have  the  cells  united  at 
the  point  of  the  connective. 

This  group  contains  some  of  the  most  majestic  and  beautiful  trees 
that  arc  known,  but  nothing  of  much  medical  or  economical  import- 
ance is  furnished  by  them.  Their  wood  is  light  and  spongy  ;  the 
long  cottony  substance  found  within  their  fruit,  and  which  has  gained 
for  some  of  them  the  name  of  Cotton-Trees,  is  too  short  in  the  staple 
to  be  manufactured  into  linen  ;  and  the  slightly  acid  or  mucilaginous 
qualities  that  occur  in  the  group  are  altogether  inferior  to  those  of 
many  Malvacece.  The  Baobab  Tree  is  one  of  them.  [Adansonia.] 
It  is  remarkable  for  the  excessive  thickness  of  its  trunk  as  compared 
with  its  height,  and  this  is  a  character  of  common  occurrence.  Seve- 
ral American  species  spread  enormously  near  the  ground,  forming 
huge  buttresses  with  the  angles  of  their  trunks.  This  is  especially 
the  case  with  the  genus  Eriodendron,  which  is  moreover  often  defended 
by  very  large  conical  prickles,  which  do  not  fall  off  till  they  are  exfo- 
liated by  the  gradual  distension  of  the  trunk.  Among  these  plants  is 
a  singular  instance  of  a  flower  resembling  the  paw  of  some  animal. 


[Cheirostemon.]  No  bombaceous  plants  are  found  far  beyond  the 
tropics. 

BOMBAX  (from  0o>/3d|),  a  genus  of  plants,  the  type  of  the  natural 
order  Eombacece.  It  has  a  naked,  campanulate,  unequally  2-5-lobed 
or  truncately  5-toothed  calyx  ;  five  petals  joined  together,  and  some- 
what connected  at  the  base  with  the  column  of  the  stamens ;  nume- 
rous stamens,  monadelphous  at  the  base,  but  free  at  the  apex ;  the 
anthers  inserted  at  the  middle,  kidney-shaped  or  oblong,  opening 
above  by  a  transverse  chink  ;  the  capsules  large,  5-celled,  5-valved, 
woody ;  cells  many-seeded ;  albuminous  seeds  surrounded  by  silky 
cotton.  The  species  of  this  genus  are  large  trees  with  a  soft  spongy 
wood,  which  is  frequently  used  for  making  canoes.  They  are  natives 
of  South  America  and  the  East  Indies. 

B.  Cciba,  Common  Silk-Cotton  Tree,  has  a  prickly  trunk,  palmate 
leaves  with  five  leaflets,  turbinate  fruit  concave  at  the  apex.  This 
plant  is  a  very  large  tree,  and  is  a  native  of  the  West  Indies  and  South 
America.  Some  of  the  older  travellers  gave  extravagant  accounts  of 
its  height;  it  is  however  frequently  seen  reaching  above  100  feet. 
The  down,  which  is  contained  in  the  seed-vessel,  is  very  soft,  but  is 
too  short  to  be  used  in  the  manufacture  of  cloth.  It  is  made  into 
hats  and  bonnets,  and  used  for  stuffing  chairs  and  pillows  by  the  poor 
people  in  the  districts  in  which  it  grows.  It  is  not  made  into  beds,  as 
it  is  reputed  unwholesome  to  lie  upon.  The  trunks  of  the  largest  ar» 
made  into  canoes,  and  some  of  these  will  carry  from  fifteen  to  twenty 
hogsheads  of  sugar.  Columbus  in  his  first  voyage  to  America  speaks 
of  having  seen  a  canoe  made  of  this  tree  in  Cuba,  which  contained  150 
men.  When  the  stem  decays  it  becomes  the  prey  of  the  larva  of  the 
Macaca  Beetle,  which  when  gutted  and  fried  is  esteemed  as  a  great 
delicacy  in  the  districts  where  it  occurs. 

B.  pubescens  has  an  unarmed  trunk,  the  lower  leaves  quinate,  the 
upper  ones  ternate  ;  the  leaflets  obovate,  elliptical,  emarginate,  coria- 
ceous, smooth,  or  covered  with  black  dots  of  stellate  pili  beneath ; 
the  pedicles  inflated  and  hollow  under  the  flower,  and  as  well  as  the 
calyxes  covered  with  black  dots  of  stellate  tomentum ;  the  petals 
tomentose,  three  times  longer  than  the  calyx,  with  a  smooth  ovary. 
This  plant  reaches  from  20  to  30  feet  in  height.  It  is  a  native 
of  Brazil,  in  the  province  of  Minas  Geraes,  where  the  tree  is  called 
Embirussu.  The  bark  is  very  tough,  and  is  used  for  making  ropes. 
The  other  species  of  Bombax,  of  which  from  fourteen  to  twenty  have 
been  described,  possess  the  same  general  qualities  as  the  two  species 
described.  The  wool  of  the  pods  of  the  B.  Malabaricum  is,  used  in 
India  to  stuff  pillows  and  beds.  B.  insigne  is  a  native  of  the  Birman 
Empire,  and  is  remarkable  for  its  large  red  very  showy  flowers.  All 
the  species  grow  best  in  a  rich  loamy  soil.  Cuttings  not  too  ripe, 
when  taken  off  at  a  joint,  will  root  freely  in  sand  under  a  hand-glass  in 
a  moist  heat.  The  best  mode  of  propagating  them  is  from  seeds 
brought  from  the  places  of  their  natural  growth.  None  of  the  species 
seem  to  have  flowered  in  stoves,  but  this  arises  probably  from  the 
want  of  height. 

(Burnett,  Outlines;  Loudon,  Encyclopedia  of  Plants;  G.  Don, 
Gardener's  Dictionary.) 

BO'MBUS,  the  generic  name  of  those  Insects  commonly  called 
Humble-Bees  :  this  latter  name  was  derived  (Messrs.  Kirby  and 
Spence  conjecture)  from  the  German  Hummer-  or  Hummel-Biene,  a 
name  probably  given  to  these  insects  from  the  humming  sound  which 
they  emit.  The  Bombi  belong  to  the  order  Hymenoptcra  and  family 
Apida?,  and  as  regards  the  English  species  are  by  far  the  largest  of 
the  tribe.  They  may  be  distinguished  by  the  following  characters  : — 
Body  thickly  covered  with  hair ;  head  with  a  longitudinal  groove  and 
an  indentation  extending  across  from  the  upper  part  of  the  eyes  ;  in 
this  indentation  the  three  stemmata  are  placed,  being  arranged  nearly 
in  a  straight  line ;  and  it  is  from  the  central  stemmatum  that  the 
longitudinal  groove  has  its  origin,  whence  it  extends  downwards; 
antennae  with  twelve  joints ;  labrum  with  its  surface  uneven  ;  man- 
dibles with  several  longitudinal  grooves  on  the  upper  side ;  posterior 
tibia?  compressed,  smooth,  margined  with  strong  recurved  hairs,  and 
armed  with  spines  at  the  apex. 

The  above  are  the  peculiarities  of  the  females.  In  the  males  the 
antennas  are  thirteen-jointed  and  considerably  longer  than  those  of 
the  other  sex  ;  the  hinder  tibioe  want  the  corbicula ;  the  mandibles 
are  bidentate  at  the  apex  and  each  furnished  with  a  tuft  of  curved 
hairs  ;  they  differ  likewise  in  possessing  no  sting  and  in  the  structure 
of  their  claws,  but  these  two  last  characters  are  common  to  the  whole 
tribe  of  Apidm. 

The  neuter  bees  resemble  the  females  in  every  respect  excepting 
size  ;  in  this  they  are  inferior  to  the  males,  which  latter  are  rather 
les>  than  the  females. 

Kirby,  in  his  monograph  on  the  bees  of  this  country,  enumerates 
37  t  secies  as  belonging  to  his  section  '  *  *  c.  2  : '  this  section, 
with  the  exception  of  a  few  species  [Psyihirus],  now  constitutes  the 
genus  of  which  this  article  treats. 

The  prevailing  colours  of  the  species  are  yellow,  red,  and  black  : 
and  as  these  colours  are  disposed  with  a  certain  degree  of  uniformity, 
we  have  arranged  the  following,  which  form  the  principal  part  of  the 
British  species,  under  three  heads,  namely,  those  which  have  the  apex  of 
the  body  more  or  less  red,  those  which  have  that  part  white,  and 
those  in  which  the  ground-colour  of  the  body  is  yellow  or  buff :  by 
this  arrangement  much  repetition  in  the  descriptions  is  avoided. 
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Section  I.    Apex  of  the  Body  red. 

B.  lapidarius  (female),  black.  The  male  is  rather  long  and  narrow; 
head  and  anterior  and  posterior  portions  of  the  thorax  yellow. 

This  species,  well  known  by  the  name  Red-Tailed  Bee,  is  one  of  the 
largest  and  commonest  of  the  genus ;  the  females  are  to  be  seen  in 
the  spring  and  summer  months ;  in  the  autumn,  when  the  males 
make  their  appearance,  they  are  less  common. 

B.  Raiellus  (female).  Smaller  and  shorter  in  proportion  than  the 
last,  from  which  it  may  moreover  be  distinguished  by  having  red  hair 
on  the  hinder  tibia?. 

B.  Dcrhamellus,  colour  ashy-brown.  Thorax  and  abdomen  each  with 
a  black  fascia.    Most  probably  the  male  of  the  last  described. 

B.  subinterruptus  (female),  black.  Anterior  portion  of  the  thorax 
yellow  ;  abdomen  with  a  subinterrupted  fascia  of  the  same  colour 
towards  the  base. 

B.  Pratorum,  black.    Anterior  portion  of  the  thorax  yellow. 

B.  Burrellanus  (male),  yellow.  Thorax  with  the  central  portion 
black ;  abdomen  with  a  black  fascia  near  the  middle. 

B.  Cullumanus  (male).  Like  the  last,  but  the  fascia  of  the  abdomen 
is  very  narrow,  occupying  only  one  segment. 

B.  Donovanellus  (female),  black.  Thorax  with  the  anterior  portion 
yellow ;  abdomen  with  the  basal  portion  yellow.  In  the  male  the 
anterior  portion  of  the  thorax  is  obscurely  coloured. 

Section  II.    Apex  of  the  Abdomen  white. 

B.  terrestris. — This  is  the  largest  and  most  common  of  the  yellow 
and  black  Humble-Bees.  It  has  the  anterior  margin  of  the  thorax 
and  the  segment  next  the  basal  one  of  the  abdomen  of  a  yellow  or 
buff  colour  ;  the  rest  of  the  body  is  black,  with  the  exception  of  the 
apex,  which  is  sometimes  of  a  dirty  yellow  colour  and  at  others  white. 

The  neuters  of  all  the  species  are  very  variable  in  size,  but  in  this 
there  appears  to  be  the  greatest  extreme  ;  we  have  specimens  which 
are  scarcely  as  large  as  the  common  hive-bee. 

B.  Hortorum,  black.  Thorax  with  the  anterior  and  posterior 
portions  yellow  ;  abdomen  with  the  base  yellow ;  rather  less  than  the 
preceding  species. 

B.  Tanstallanus  (female),  black.  Thorax  with  the  anterior  and 
posterior  margins  nai'rowly  edged  with  yellow. 

The  insect  described  by  Kirby  under  the  name  of  Latrcillella 
has  lately  been  discovered  by  Mr.  Pickering  to  be  the  male  of  this 
species.  It  is  of  a  pale  yellow  colour,  with  the  central  portion  of 
the  thorax  and  two  indistinct  fascioe  towards  the  base  of  the  abdomen 
black. 

B.  Joncllus  (male),  yellow.  Thorax  and  abdomen  each  with  a 
black  fascia. 

B.  lucorum  (male),  yellow.  Thorax  with  the  central  portion  black ; 
abdomen  with  the  two  basal  segments  yellow,  and  the  two  following 
black,  the  remainder  white. 

Section  III.    Ground-Colour  of  the  Body  yellow  or  buff. 
B.  Muscorum,  yellow.    Thorax  orange. 

B.  floralis,  yellow.  Abdomen  with  a  black  spot  on  each  side  of 
the  second  segment,  the  three  following  segments  with  their  bases 
black. 

B.  Bechwithellus,  pale  buff  colour.  Thorax  and  apex  of  the 
abdomen  reddish  yellow,  the  latter  with  a  black  fascia  in  the  middle. 

B.  CurtiseUus.  Like  the  last,  but  the  abdomen  is  black,  with  the 
base  of  reddish-yellow. 

B.  Fosterellus.  Thorax  buff  coloured,  with  the  anterior  part 
blackish ;  abdomen  with  three  obscure  black  fasciae. 

(Observation. — We  have  reason  to  believe  the  last  four  to  be  varieties 
of  the  same  species.) 

B.  Sylvarum,  yellowish-white.  Thorax  with  a  black  fascia ;  abdomen 
with  two  black  fascia? ;  the  apex  red  interspersed  with  white. 

B.  fragrans,  bright  yellow.    Thorax  with  a  black  fascia. 

Of  the  above  species,  B.  terrestris  and  Lapidarius  are  the  largest. 
B.  fragrans,  Tanstallanus,  and  Hortorum,  are  the  next  in  size.  All 
the  rest  of  the  species  are  nearly  of  a  size,  with  the  exception  of 
B.  Pratorum. 

The  habits  and  economy  of  these  insects  are  not  less  interesting 
than  other  members  of  the  order  Hymenoptera. 

In  the  autumnal  months,  when  the  cold  weather  begins  to  be  felt, 
and  the  various  honey-yielding  flowers  disappear,  the  male  and  neuter 
Humble-Bees  die,  having  performed  their  allotted  task,  which  as  far 
as  we  can  discover,  appears  to  be  that  of  fecundating  certain  plants, 
by  conveying  the  pollen  from  the  male  to  the  female  flowers  :  a  task 
which  is  unavoidably  accomplished  by  their  visiting  different  flowers 
for  the  purpose  of  collecting  honey  and  pollen  to  rear  their  young. 
Some  female  Humble-Bees  also  die,  whereas  others  (probably  those 
only  which  had  been  reared  in  the  previous  summer)  seek  a  con- 
venient spot  in  which  they  may  pass  the  winter  as  little  exposed  to 
the  cold  as  possible  ;  sometimes  in  rotten  wood  of  old  pollard  trees, 
and  sometimes  in  moss,  or  among  dead  leaves,  or  in  fact  in  almost  any 
situation  which  will  afford  the  desired  protection.  Here  they  remain 
in  a  torpid  state  and  without  food.  The  warmth  of  the  spring  causes 
these  females  again  to  make  their  appearance,  and  having  been 
impregnated  the  previous  autumn,  they  seek  a  convenient  spot 
wherein  they  may  construct  their  nests.    Grassy  banks  are  the  locali- 


ties most  frequently  chosen  for  this  purpose,  but  various  situations, 
and  even  a  difference  of  soil  apparently,  are  selected  by  the  different 
species  of  Humble-Bees;  for  we  observe  certain  species  abounding 
more  in  one  situation  than  another,  and  that  in  places  distant  from 
each  other  but  similar  in  character.  The  nests  are  sometimes  built 
upon  the  ground,  but  most  generally  they  are  in  a  hole  excavated  by 
the  bee.  These  excavations  vary  in  depth  and  form,  even  though 
made  by  the  same  species  of  bee.  In  their  construction  the  animal 
uses  its  jaws  to  dislodge  the  particles  of  earth,  which  are  then,  by 
means  of  the  anterior  pair  of  legs,  passed  backwards  to  the  hinder 
pair,  which  perform  the  same  office  :  but  as  the  burrow  becomes 
deeper,  the  whole  body  of  the  bee  is  used  to  eject  the  grains  of  soil. 
In  saying  that  the  Humble-Bees  form  the  burrows  in  the  ground  in 
which  we  find  them,  we  speak  upon  the  authority  of  Rdaumur,  for 
although  we  have  frequently*  observed  the  female  bee  commence 
removing  particles  of  earth,  apparently  with  intent  to  make  such  an 
excavation,  upon  returning  to  the  same  spots  after  a  sufficient  interval 
of  time,  the  work  was  always  abandoned.  Huber,  who  paid  much 
attention  to  these  insects,  says,  "  I  have  not  discovered  in  what  manner 
they  excavate  the  holes  which  lead  to  their  nests,  nor  do  I  know  how 
they  form  the  vaults  in  which  they  are  placed,  neither  am  I  aware 
whether  they  always  construct  these  vaults  themselves,  or  whether 
they  do  not  sometimes  avail  themselves  of  the  holes  made  by  moles 
or  other  animals."  Upon  consulting  some  other  authors,  these 
points  appear  to  be  treated  of  in  too  vague  a  manner.  When  a  small 
cylindrical  but  generally  tortuous  gallery  is  formed,  it  is  terminated 
by  an  arched  chamber  of  considerable  extent,  and  it  is  in  this  cham- 
ber that  the  nest  is  constructed.  Those  species  which  do  not  burrow 
in  the  ground  choose  a  situation  in  which  the  herbage  is  sufficiently 
thick  to  afford  shelter,  and  there  form  on  the  surface  of  the  ground 
an  arched  chamber  of  moss  thickly  matted  together.  In  what  manner 
the  female  first  commences  the  interior  arrangement  of  her  nest,  and 
how  she  brings  up  her  young  whilst  in  her  solitary  state,  Huber  and 
some  of  the  earlier  authors  did  not  ascertain.  We  are  indebted  to 
M.  le  Comte  Saint-Fargeau  for  this  portion  of  the  present  history. 
This  author  informs  us  that  having  collected  a  quantity  of  pollen  and 
honey,  these  substances  are  formed  by  the  female  humble-bee  into  a 
ball,  in  which  the  eggs  are  deposited,  so  that  when  the  eggs  are 
hatched  the  larva?  are  surrounded  by  the  substance,  which  serves 
them  both  for  food  and  protection.  The  balls  generally  contain 
numerous  eggs,  and  consequently  when  these  are  hatched  numerous 
larva;.  Re'aumur  found  them  to  vary  from  three  to  thirty.  Each 
larva  feeding  upon  the  food  nearest  to  it,  the  original  crust  of  their 
enclosure  becomes  thin,  and  the  parent  insect  then  takes  care  to  add 
fresh  alimentary  paste  to  the  weakest  parts.  When  the  larva?  are 
full  grown  each  one  incloses  itself  in  a  silken  cocoon  of  an  oval  form 
and  placed  always  in  a  perpendicular  position.  A  certain  number  of 
neuters,  or  workers,  having  undergone  their  final  transformation,  the 
nest  is  enlarged,  and  an  inner  coating  of  wax  is  attached  to  it,  and 
in  those  nests  which  are  constructed  with  moss  the  particles  of  wax 
are  so  amalgamated  with  it  that  a  portion  of  the  moss  cannot  be 
removed  without  injuring  the  interior  more  or  less.  Wax  is  also 
used  by  the  workers  in  the  construction  of  little  cells  for  the  reception 
of  honey.  Each  species  of  Humble-Bee  makes  these  cells,  as  Huber 
informs  us,  in  a  different  manner  ;  some  construct  them  on  the  top  of 
the  cocoons,  and  of  a  half  oval  form ;  others  build  them  of  an  egg- 
shape,  with  the  apex  truncated.  In  some  again  they  resemble  the 
first,  but  have  a  ring  of  wax  within  the  top.  The  next  variety  is 
almost  a  perfect  oval,  having  but  a  small  opening  at  the  apex. 
Lastly,  these  Humble-Bees  show,  says  Huber,  "that  they  are  not 
inferior  to  the  hive-bee  in  the  art  of  economy.  Between  four  honey- 
pots  there  would  necessarily  be  a  vacant  space ;  but  this  is  occupied 
by  a  fifth  reservoir,  which  is  not  of  the  same  form  as  those  by  which 
it  is  surrounded,  but  sometimes  approaches  to  a  square,"  &c.  As  an 
instance  of  the  intelligence  of  these  bees,  Huber  relates  that  when  a 
bee  is  prevented  from  obtaining  the  honey  at  the  bottom  of  the 
flower  by  the  tube  of  the  corolla  being  too  narrow  and  deep,  they 
drill  a  hole  with  their  proboscis  through  the  calyx  and  corolla  right 
into  the  tube,  and  in  this  manner  tap  the  vessel  containing  the  liquid 
of  which  they  are  so  fond. 

The  male  Humble-Bees  are  not  reared  till  late  in  the  season,  and 
do  not  appear  in  any  abundance  till  the  autumn.  As  in  the  case  of 
the  hive-bee  therefore,  they  take  no  part  in  the  duties  of  rearing  the 
young,  which  it  appears  are  almost  entirely  under  the  protection  of 
the  neuters  as  soon  as  they  are  hatched. 

When  the  nest  is  tolerably  well  peopled,  it  presents  a  mass  of  oval 
cocoons  spun  by  the  larva?  as  before  described  ;  interspersed  with 
which  there  are  numerous  masses  of  an  irregular  but  generally  some- 
what rounded  form,  and  of  a  brown  colour  :  some  of  the  largest  are 
about  the  size  of  a  small  walnut.  Each  of  these  masses  incloses 
either  eggs  or  larva?,  and  is  composed  of  pollen  mixed  with  honey. 
To  these  must  be  added  the  little  honey-pots  which  are  irregularly 
interspersed  with  the  cocoons. 

BOMBY'CIDiE,  a  family  of  Insects  of  the  order  Lepidoptera, 
belonging  to  the  section  Lepidoptera  nocturna  of  Latreille,  or  Moths. 

The  principal  characteristics  of  this  family  are — their  possessing  only 
rudimentary  maxilla;,  remarkably  small  palpi,  and  bipectinated 
antenna;. 
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Some  of  the  species  fly  very  rapidly,  and  make  their  appearance  in 
the  day-time  as  well  as  in  the  evening.  The  caterpillars  of  most  of 
the  species  are  hairy  (some  produce  great  irritation  to  the  hand  when 
touched),  and  assume  the  pupa  state  in  a  cocoon  spun  for  its  protection. 
The  pupa  is  simple. 

One  of  the"most  interesting  of  the  family  is  the  Bombyx  Mori,  well 
known  as  the  moth  to  which  the  Silkworm  turns.  This  species  which 
was  originally  from  China  is  of  a  white  or  cream  colour,  with  a  brown 
fascia  and  two  or  more  waved  lines  of  a  deeper  colour  crossing  the 
upper  wings.  In  this  country  the  eggs  of  this  moth  hatch  early  in 
May ;  the  caterpillar  or  silkworm  is  at  first  of  a  dark  colour,  but  soon 
becomes  light,  and  in  its  tints  much  resembles  the  perfect  insect,  a 
circumstance  common  in  caterpillars.  Its  proper  food  is  the  mulberry, 
though  it  will  likewise  eat  the  lettuce  and  some  few  other  plants  ;  on 
the_  latter  however  it  does  not  thrive  equally  well,  and  the  silk  yielded 
is  of  a  poor  quality. 


o  and  b,  Bombyx  Mori ;  c,  the  eggs  ;  d,  the  pupa ;  e,  silkworm  or  caterpillar. 

The  Silkworm  is  about  eight  weeks  in  arriving  at  maturity,  during 
which  period  it  changes  its  skin  four  or  five  times.  When  about  to 
cast  its  skin  it  ceases  to  eat,  raises  the  fore  part  of  the  body  slightly, 
and  remains  in  perfect  repose.  In  this  state  it  is  necessary  that  it 
should  continue  for  some  little  time,  in  order  that  the  new  skin,  which 
is  at  this  time  forming,  may  become  sufficiently  mature  to  enable  the 
caterpillar  to  burst  through  the  old  one.  This  operation,  which  is 
apparently  one  of  considerable  difficulty,  is  performed  thus  : — the 
fore  part  of  the  old  skin  is  burst ;  the  silkworm  then  by  continually 
writhing  its  body  (but  not  moving  from  the  spot)  contrives  to  thrust 
the  skin  back  to  the  tail,  and  ultimately  to  disengage  itself  altogether ; 
this  last  part  of  the  operation  however  is  the  most  difficult,  since  it 
is  no  uncommon  occurence  for  them  to  die  from  not  being  able  to 
disengage  the  last  segment  of  the  body  from  the  old  skin. 

Those  who  have  reared  silkworms  must  have  observed  how  large 
the  head  is  in  proportion  to  the  body  in  those  which  have  just  changed 
their  skins ;  this  circumstance  is  worthy  of  observation,  for  in  it  will 
be  found  a  most  beautiful  contrivance. 

When  the  larva  of  an  insect  has  just  chauged  its  skin,  every  part  is 
soft,  and  in  many  cases  (such  as  caterpillars)  the  greater  portion  of 
the  body  still  remains  in  this  flexible  state ;  but  the  skin  of  the  head  and 
some  few  other  parts  in  all  instances  soon  become  hardened,  after  which 
it  never  grows.  The  same  happens  with  those  larvoe  which  have  the 
body  in  a  great  measure  covered  with  hard  plates,  which  circumstance 
leaves  no  parts  to  enlarge  but  such  as  are  flexible.  In  the  instance  of 
a  caterpillar  the  body  increases  in  size  rapidly  after  change  of  skin, 
but  the  head  it  will  be  observed  does  not  enlarge,  and  although  the 
body  may  have  increased  very  much  it  does  not  appear  that  the  skin 
has  grown ;  it  seems  only  to  be  stretched  with  the  increase  of  size  of 
the  inner  parts.  In  the  case  of  those  larvee  which  have  the  body 
covered  with  hard  plates,  it  is  the  skin  between  the  plates  that  stretches 
to  allow  of  growth  in  the  inner  parts,  so  that  just  before  changing  skin 
a  lithe  plates  are  considerably  separated. 

From  the  above  we  conclude  that  the  external  covering  of  insects 
does  not  grow  at  all,  except  at  the  time  of  repose  previous  to  the 
casting  off  the  old  skin,  after  which  operation  the  head  and  those  parts 
which  soon  become  hard  are  sufficiently  grown  to  last  until  the  next 
change ;  and  also  that  the  soft  parts  of  the  external  covering  will 
bear  Btretching  to  a  certain  extent  and  no  further  when  it  becomes 
necessary  that  they  should  change  that  covering  for  a  larger  one. 


With  respect  to  the  silkworm  and  other  caterpillars,  an  unobserving 
person  would  not  readily  understand  how  the  head,  which  is  much 
larger  than  the  one  the  case  of  which  has  just  been  cast  off,  can  have  come 
out  of  it ;  but  if  the  silkworm  be  examined  just  before  it  is  about  to 
change  its  skin,  it  will  be  seen  that  such  is  not  exactly  the  case,  for 
part  of  the  new  head  may  be  seen  thrust  out  behind  the  old  one,  so 
that  the  fore  part  only  is  inclosed  by  the  latter. 

When  full  grown  the  silkworm  commences  spinning  its  web  in  some 
convenient  spot,  and  as  it  does  not  change  the  position  of  the  hinder 
portion  of  its  body  much,  but  continues  drawing  its  thread  from 
various  points  and  attaching  it  to  others,  it  follows  that  after  a  time 
its  body  becomes  in  a  great  measure  inclosed  by  the  thread.  The 
work  is  then  continued  from  one  thread  to  another,  the  silkworm 
moving  its  head  and  spinning  in  a  zigzag  way,  bending  the  fore  part 
of  the  body  back  to  spin  in  all  directions  within  reach,  and  shifting 
the  body  only  to  cover  with  silk  the  part  which  was  beneath  it.  As 
the  silkworm  spins  its  web  by  thus  bending  the  fore  part  of  the  body 
back,  and  moves  the  hinder  part  of  the  body  in  such  a  way  only  as 
to  enable  it  to  reach  the  farther  back  with  the  fore  part,  it  follows 
that  it  incloses  itself  in  a  cocoon  much  shorter  than  its  own  body,  for 
soon  after  the  beginning  the  whole  is  continued  with  the  body  in  a 
bent  position.  From  the  foregoing  account  it  appears  that  with  the 
most  simple  instinctive  principles  all  the  ends  necessary  are  gained. 
If  the  silkworm  were  gifted  with  a  desire  for  shifting  its  position 
much  at  the  beginning  of  the  work  it  could  never  inclose  itself  in  a 
cocoon ;  but  by  its  mode  of  proceeding,  as  above  explained,  it  incloses 
itself  in  a  cocoon  which  only  consumes  as  much  silk  as  is  necessary 
to  hold  the  chrysalis. 

During  the  time  of  spinning  the  cocoon  the  silkworm  decreases  in 
length  very  considerably,  and  after  it  is  completed,  it  is  not  half  its 
original  length ;  at  this  time  it  becomes  quite  torpid,  soon  changes  its 
skin,  and  appears  in  the  form  of  a  chrysalis.  The  time  required  to 
complete  the  cocoon  is  about  five  days.  In  the  chrysalis  state  the 
animal  remains  from  a  fortnight  to  three  weeks  ;  it  then  bursts  its 
case  and  comes  forth  in  the  imago  state,  the  moth  having  previously 
dissolved  a  portion  of  the  cocoon  by  means  of  a  fluid  which  it 
ejects.  • 

The  moth  is  short-lived  ;  the  female,  in  many  instances,  dies  almost 
immediately  after  she  has  laid  her  eggs ;  the  male  survives  her  but  a 
short  time. 

The  silkworms,  which  are  most  extensively  reared  for  the  purpose 
of  producing  silk  [Silk,  in  Arts  and  Sc.  Drv.],  are  liable  to  many 
diseases,  and  none  have  been  more  destructive  than  that  called 
muscardine.  This  disease  attacks  the  caterpillar  when  about  to  enter 
the  chrysalis  state.  It  is  always  attended  with  the  development 
within  the  body  of  a  minute  fungus  closely  resembling  our  common 
mould.  It  is  probable  the  fungus  only  attacks  those  worms  which 
are  piredisposed  to  disease,  but  in  certain  seasons  this  fungus  has  been 
so  extensively  developed  as  to  lead  to  the  supposition  that  it  produces 
the  disease  itself.  It  is  very  certain  that,  when  this  fungus  is 
prevailing  and  its  spores  are  introduced  into  the  body  of  the  silk- 
worm, it  becomes  rapidly  diseased  and  -  dies.  The  fungus  spreads 
internally  before  the  death  of  the  worm  and  afterwards  it  shoots 
forth  from  the  surface  of  the  skin.  The  chrysalis  and  moth  will  have 
the  disease  if  inoculated  with  the  fungus,  but  it  only  occurs  sponta- 
neously on  the  caterpillar.   [See  Supplement.] 

BOMBYCILLA,  a  genus  of  Tooth-Billed  Birds  (Dentirostres).  Cuvier 
places  the  genus  among  the  Dentirostral  genera  of  his  second  order 
Passereaux  ;  Latreille  also  arranges  it  under  that  order,  but  does  not 
allow  it  to  belong  to  the  Dentirostres,  and  classes  it  among  his  first 
family,  that  of  the  Broad -Billed  Birds  (Lalirostrcs).  Temminck,  con- 
sidering it  to  be  an  omnivorous  bird,  finds  a  place  for  it  under  the 
name  of  Bombycivora,  in  his  second  order  Omnivores.  Vieillot's 
second  order  (Sylvicolm)  contains  two  tribes;  and  in  the  sixteenth 
family  (Baccivori)  of  the  second  tribe  (Anisodactyli),  the  genus  in 
question  will  be  found.  Vigors  places  it  in  the  second  tribe  Denti- 
rostres of  his  second  order,  Insessores,  or  Perching  Birds ;  and  after  some 
hesitation,  and  expressing  his  doubt  whether  its  natural  situation  is 
not  in  the  family  Merulidw,  is  inclined  to  arrange  it  provisionally 
among  the  Pipridce,  his  last  family  of  Dentirostres.  Bonaparte  makes 
it  a  genus  of  his  family  Sericati.  Swainson,  in  the  '  Fauna  Boreali- 
Americana,'  arranges  it  under  his  Bombycillince,  a  subfamily  belonging 
to  the  aberrant  group  of  his  Ampelidce,  or  Fruit-Eaters  ;  but  in  giving 
his  table  of  Ampelidce,  he  expresses  considerable  doubts  on  the  true 
nature  of  the  aberrant  divisions.  Linnaeus  at  one  time  made  it  a 
Butcher-Bird  (Lanius),  and  afterwards  an  Ampelis.  Brisson  classed  it 
among  the  Thrushes  (Turdus),  and  Illiger  among  the  Crows  (Corvus). 

The  birds  of  this  genus  are  known  by  the  English  names  of  Wax- 
Wings  or  Waxen-Chatterers ;  and  the  following  are  the  principal 
generic  characters  according  to  Temminck: — Bill  short,  straight, 
elevated ;  upper  mandible  curved  towards  its  extremity,  with  a 
strongly  marked  tooth  ;  nostrils  basal,  ovoid,  open,  hidden  by  strong 
hairs  directed  forwards ;  feet,  with  three  toes  before  and  one  behind, 
the  exterior  toe  connected  (soude)  with  the  middle  one;  wings 
moderate,  the  first  and  second  quills  longest. 

Only  three  species  have  been  recorded.  The  first  has  a  wido 
geographical  range ;  the  second  is  confined  to  North  America ;  and 
the  third  is  Oriental. 


560 


BOMBYCILLA. 


560 


B.  garrula,  European  Wax-Wing  or  Chatterer.  This  elegant  species, 
which  is  also  known  bv  the  English  names  of  the  Bohemian  Chatterer, 
Bohemian  Wax-Wing  and  Silk-Tail,  is  Le  Jaseur  de  Boheme  (Buffon, 
&c),  Grand  Jaseur  (Temminck),  and  Geay  de  Bohome  of  the  French; 
Garrulo  di  Boemia  of  the  Italians ;  Rothlichgrauer  Seidenschwantz 
(Meyer),  Europaischer  Seidenschwanz,  and  Gemeine  Seidenschwanz 
(Bechstein)  of  the  Germans ;  Garrulus  Bohemicus  of  Gesner ;  Bomby- 
cilia  of  Schwenck.  ;  Ampelis  of  Aldrovand. ;  Bombycilla  Bohemica  of 
Brisson ;  Ampelis  garrulus  of  Linnaeus ;  Bombycipliora  garrula  of 
Brehm  ;  Bombycipliora  poliocajlia  of  Meyer ;  Bombycivora  garrula 
of  Temminck ;  and  Bombycilla  garrula  of  Vieillot. 

In  addition  to  the  nomenclature  above  given,  the  bird  is  said  to 
be  named  by  the  Italians  in  some  localities  Becco-Frisone,  in  others, 
Galletto  del  Bosco ;  and  by  the  bird-catchers  of  Bologna,  Uccello  del 
Mondo  Novo ;  by  the  Germans,  Zinzerelle,  Wipstertz,  Schnee-Vogel 
and  Schnee-Leschke,  and  by  those  in  the  neighbourhood  of  Niirn- 
berg,  Beernerle  and  Behemle ;  by  the  Swedes,  Siden-Swantz ;  and  by 
the  Bohemians,  Brkoslaw. 

That  the  Bohemian  Chatterer  was  known  to  the  ancients  there  can 
be  little  doubt ;  but  a  great  deal  of  obscurity  prevails  as  to  the 
names  by  which  it  was  distinguished.  Some  have  taken  it  to  be  the 
Inccndiaria  Avis  of  Pliny  (book  x.  c.  13),  the  inauspicious  bird,  on 
account  of  whose  appearance  Rome  more  than  once  underwent 
lustration,  but  more  especially  in  the  consulship  of  L.  Cassius  and 
C.  Marius,  when  the  apparition  of  a  great  owl  (Bubo)  was  added  to 
the  horrors  of  the  year.  Others  have  supposed  that  it  was  the  bird 
of  the  Hercyniau  forest  (book  x.  c.  47),  whose  feathers  shone  in  the 
night  like  fire.  Aldrovandus,  who  collected  the  opinions  on  this 
point,  has  taken  some  pains  to  show  that  it  could  be  neither  the  one 
nor  the  other.  The  worthy  Italian  gravely  assures  his  readers  that  its 
feathers  do  not  shine  in  the  night ;  for  he  says  he  kept  one  alive  for 
three  months,  and  observed  it  at  all  hours  ("  quavis  noctis  hora  con- 
templatus  sum  "  ). 

It  is  by  no  means  improbable  that  this  bird  was  the  TydipaXos  of 
Aristotle  ('  Hist.  Anim.,'  book  ix.  c.  16). 

The  geographical  range  of  the  Bohemian  Chatterer  is  extensive, 
comprehending  a  great  portion  of  the  arctic  world.  It  appears  gene- 
rally in  flocks,  and  a  fatality  was  at  one  time  believed  to  accompany 
their  movements.  Thus  Aldrovandus  observes  that  large  flights  of 
them  appeared  in  February,  1530,  when  Charles  V.  was  crowned  at 
Bologna;  and  again  in  1551,  when  they  spread  through  the  duchies  of 
Modeua,  Piacenza,  and  other  Italian  districts,  carefully  avoiding  that 
of  Ferrara,  which  was  afterwards  convulsed  by  an  earthquake.  In 
1552,  according  to  Gesner,  they  visited  the  banks  of  the  Rhine,  near 
Mentz,  in  such  myriads  that  they  darkened  the  air.  In  1571  troops 
of  them  were  seen  flying  about  the  north  of  Italy,  in  the  month  of 
December,  when  the  Ferrarese  earthquake,  according  to  Aldrovandus, 
took  place,  and  the  rivers  overflowed  their  banks. 

Necker,  in  his  Memoir  on  the  Birds  of  Geneva,  observes  that  from 
the  beginning  of  this  century  only  two  considerable  flights  have 
been  observed  in  that  canton,  one  in  January,  1807,  and  the  other 
in  1814,  when  they  were  very  numerous,  and  having  spent  the  winter 
there,  took  their  departure  in  March.  In  the  first  of  those  years  they 
were  scattered  over  a  considerable  part  of  Europe,  and  early  in 
January  were  seen  near  Edinburgh.  Savi  observes  that  they  are 
not  seen  in  Tuscany  except  in  very  severe  winters,  and  that  the 
years  180G  and  1807  were  remarkable  for  the  number  of  them 
which  entered  Piedmont,  especially  the  valleys  of  Lanzo  and  Suza. 

It  has  been  said  that  it  is  always  rare  in  France,  and  that  of  late 
years  it  has  become  scarce  in  Italy  and  Germany;  but  Bechstein 
observes  that  in  moderate  seasons  it  is  found  in  great  flights  in  the 
skirts  of  the  forests  throughout  the  greater  part  of  Germany  and 
Bohemia,  and  that  it  is  to  be  seen  in  Thuringia  only  in  the  winter  : 
if  the  season  be  mild  in  very  small  numbers,  the  greater  portion 
remaining  in  the  north ;  if  the  weather  be  severe,  it  advances  farther 
south. 

The  Bohemian  Chatterer  must  be  considered  only  as  an  occasional 
visitant  to  the  British  Islands,  though  Pennant  says  that  they  appear 
only  by  accident  in  South  Britain,  but  that  about  Edinburgh  they 
come  annually  in  February,  and  feed  on  the  berries  of  the  mountain- 
ash  ;  adding  that  they  also  appear  as  far  south  as  Northumberland, 
and  like  the  fieldfare  make  the  berries  of  the  white  thorn  their  food  : 
he  records  the  death  of  one  which  was  killed  at  Garthmeilio  in  Den- 
bighshire in  a  fir-tree  during  the  severe  frost  of  December,  1788. 
Latham,  in  a  note  to  this  statement,  says  that  the  late  Mr.  Tunstall 
informed  him  that  in  the  winter  of  1787  many  flocks  were  seen  all 
over  the  county  of  York,  and  that  towards  the  spring  a  flock  of  between 
twenty  and  thirty  were  observed  within  two  miles  of  Wycliffe,  his 
place  of  residence.  Bewick  states  that  in  the  years  1790,  1791,  and 
1803  several  of  them  were  taken  in  Northumberland  and  Durham  as 
early  as  the  month  of  November.  Selby  says  that  in  the  winter  of 
1810  large  flocks  were  dispersed  through  various  parts  of  the  kingdom, 
and  that  from  that  period  it  does  not  seem  to  have  visited  our  island 
till  the  month  of  February,  1822,  when  a  few  came  under  his  inspec- 
tion, and  several  were  again  observed  during  the  severe  storm  in  the 
Winter  o'f  1823.  Montagu  says  that  he  received  it  out  of  Staffordshire, 
and  that  he  has  known  others  killed  in  the  more  southern  counties 
ill  the  autumn  and  winter.    In  Mr.  Rennie's  edition  of  the  '  Ornitho- 


logical Dictionary '  (1833)  it  appears  that  one  had  been  shot  in  the 
park  of  Lord  Boringdon  at  Saltram  in  Devonshire,  and  that  not  less 
than  twenty  had  been  killed  in  the  counties  of  Suffolk  and  Norfolk 
during  the  three  preceding  winters.  Graves  says  that  about  Christmas, 
1803,  a  number  were  shot  in  the  neighbourhood  of  Camberwell,  from 
one  of  which,  being  but  slightly  wounded,  his  figure  was  taken.  In 
'Loudon's  Magazine  '  it  is  stated  that  a  fine  specimen  was  shot  near 
Coventry  in  December,  1830,  where  it  appeared  to  associate  with 
starlings,  and  thn,t  during  the  same  mouth  of  the  same  year  six  were 
killed  in  the  vicinity  of  Ipswich.  The  late  Mr.  W.  Thompson  records 
various  instances  of  the  occurrence  of  this  bird  in  Ireland.  -  In  the 
British  Islaivis  it  more  frequently  occurs  in  the  north  than  the  south, 
and  Mr.  Yarrell  states  4hat  "the  winters  of  1787,  1788,  1789, 
1790,  1791,  1803,  1810,  1820,1822,1828,  1830,  1831, 1834,  and  1835, 
are  particularly  recorded  as  having  afforded  opportunities  of  obtaining 
speciirens  in  some  one  or  other  of  various  northern  localities.'' 

AHnough  called  the  Bohemian  Wax- Wing,  it  is  not  more  common  in 
Bobsmia  than  England.  In  the  central  and  southern  parts  of  the 
European  continent  it  is  only  an  occasional  visitor. 

In  northern  Russia  and  the  extreme  north  of  Norway,  according  to 
C.  L.  Bonaparte,  they  are  seen  in  gre»t  numbers  every  winter,  being 
observed  there  earlier  than  in  temperate  countries.  In  northern  Asia 
and  eastern  Europe  their  migrations  are  tolerably  regular.  Very 
numerous  flocks  pass  through  Scania  in  November,  and  are  again  seen 
on  their  return  in  the  spring. 

But  the  species  is  not  confined  to  Europe  and  Asia.  "  By  a  singular 
coincidence,"  says  the  Prince  of  Canino,  "  whilst  we  were  proclaiming 
this  species  as  American,  it  was  received  by  Temminck  from  Japan, 
together  with  a  new  species,  the  third  known  of  the  genus."  He  says 
that  his  best  specimen  was  shot  on  the  20th  of  March,  1825,  on  the 
Athabasca  River,  near  the  Rocky  Mountains ;  and  observes  that  the 
species  appears  to  be  spread  widely,  as  he  had  been  credibly  informed 
by  hunters  that  "  cedar-birds  of  a  large  kind "  had  been  shot  a  little 
beyond  the  Mississippi ;  adding  that  he  is  at  a  loss  to  conceive  why 
it  should  never  have  been  observed  on  this  side  of  the  last-mentioned 
river.  Mr.  Drummond  in  the  spring  of  1826  saw  it  near  the  sources 
of  the  Athabasca,  and  Sir  John  Richardson  observed  it  in  the  same 
season  at  Great  Bear  Lake  in  lat.  65°,  where  a  male,  of  which  he  gives 
a  description,  was  shot  on  the  24th  of  May  of  that  year.  He  also  says 
that  he  observed  a  large  flock  of  at  least  three  or  four  hundred  on  the 
banks  of  the  Saskatchewan,  at  Carlton  House,  early  in  May,  1827. 
They  alighted  in  a  grove  of  poplars,  settling  all  on  one  or  two  trees, 
and  making  a  loud  twittering  noise.  They  stayed  only  about  an  hour 
in  the  morning,  and  were  too  shy  to  allow  him  to  approach  within 
gunshot. 

The  district  where  these  birds  breed  is  unknown.  Bechstein  says 
that  it  does  not  build  in  Germany  when  wild,  but  within  the  Arctic 
Circle. 

Bonaparte  gives  a  very  amiable  character  of  the  European  Wax- Wing 
in  a  state  of  nature,  attributing  to  them  a  particular  sentiment  of 
benevolence,  even  independent  of  reciprocal  sexual  attraction. 
"  Not  only,"  says  the  Prince,  "  do  the  male  and  female  caress  and  feed 
each  other,  but  the  same  proofs  of  mutual  kindness  have  been 
observed  between  individuals  of  the  same  sex."  Speaking  of  their 
habits  he  says,  "  They  always  alight  on  trees,  hopping  awkwardly  on 
the  ground.  Their  flight  is  very  rapid  :  when  taking  wing  they  utter 
a  note  resembling  the  syllables  zi,  zi,  ri,  but  are  generally  silent  not- 
withstanding the  name  that  has  been  given  them."  Bechstein  says, 
"  When  wild  we  see  it  in  the  spring  eating,  like  thrushes,  all  sorts  of 
flies  and  other  insects ;  in  autumn  and  winter,  different  kinds  of 
berries;  and  in  time  of  need,  the  buds  and  sprouts  of  the  beech, 
maple,  and  various  fruit-trees."  AVillughby  states  that  it  feeds  upon 
fruit,  especially  grapes,  of  which  it  is  very  greedy.  "  Wherefore  it 
seems  to  me,"  he  adds,  "  not  without  reason,  to  be  called  by  that  name 
Ampelis."  Bonaparte  makes  their  food  to  consist  of  different  kinds 
of  juicy  berries,  or  of  insects,  observing  that  they  are  fond  of  the 
berries  of  the  mountain-ash  and  Phytolacca,  and  that  they  are 
extremely  greedy  of  grapes,  and  also,  though  in  a  less  degree,  of 
juniper-  and  laurel-berries,  apples,  currants,  figs,  and  other  fruits. 
He  adds  that  they  drink  often,  dipping  their  bills  repeatedly. 

In  captivity  its  qualities  do  not  appear  to  be  very  attractive, 
according  to  Bechstein,  who  says  that  nothing  but  its  beauty  and 
scarcity  can  render  the  possession  of  it  desirable,  for  that  it  is  a  stupid 
and  lazy  bird.  Indeed  he  draws  such  a  picture  of  its  greediness  and 
dirty  habits,  that,  if  it  be  not  overcharged,  few  we  should  think  would 
wish  to  have  it  as  an  inmate.  Leaving  out  the  more  unpleasant  parts  of 
his  description,  we  take  the  following  extract  from  his  '  Cage  Birds '  : 
— "During  the  ten  or  twelve  years  that  it  can  exist  in  confinement, 
and  on  very  meagre  food,  it  does  nothing  but  eat  and  repose  for 
digestion.  If  hunger  induces  it  to  move,  its  step  is  awkward,  and  its 
jumps  so  clumsy  as  to  be  disagreeable  to  the  eye.  Its  song  «onsists 
only  of  weak  and  uncertain  whistling,  a  little  resembling  the  thrush, 
but  not  so  loud.  While  singing  it  moves  the  crest,  but  hardly  moves 
the  throat.  If  this  warbling  is  somewhat  unmusical  it  has  the  merit 
of  continuing  throughout  every  season  of  the  year.  When  angry, 
which  happens  sometimes  near  the  common  feeding-trough,  it  knocks 
very  violently  with  its  beak.  It  is  easily  tamed."  The  same  author 
says,  that  in  confinement  the  two  universal  pastes  appear  delicacies  to 


ten 


BOMBYCILLA. 


BOMBYCILLA. 


602 


it ;  and  it  is  even  Batisfied  with  bran  steeped  in  water.  It  swallows 
everything  voraciously,  and  refuses  nothing  eatable,  such  as  potatoes, 
cabbage,  salad,  fruit  of  all  sorts,  and  especially  white  bread.  It  likes 
to  bathe,  or  rather  to  sprinkle  itself  with  water,  for  it  does  not  wet 
itself  so  much  as  other  birds. 

It  is  taken  in  nooses,  to  which  berries  are  fixed,  which  for  this 
purpose,  says  the  author  last  quoted,  "  should  always  be  kept  in  store 
till  February.  It  appears  to  be  frightened  at  nothing,  for  it  flies  into 
nets  and  traps,  though  it  sees  its  companions  caught,  and  hanging  and 
uttering'  cries  of  distress  and  fear." 

Length  about  eight  inches ;  the  size  altogether  approaching  that  of 
a  starling. 

Male.  Bill  strong,  black,  except  at  the  base,  where  the  colour 
inclines  to  a  yellowish-white ;  nostrils  hidden  under  small  black 
feathers.  Irides  purplish-red.  Chin  and  throat  velvety  black,  as  is 
also  the  streak  (in  the  midst  of  which  is  the  eye)  passing  from  the 
bill  to  the  hinder  part  of  the  head.  Forehead  reddish-brown.  Head 
feathers  long,  silky,  forming  a  reclining  crest  approaching  to  reddish- 
chestnut,  which  the  bird  can  erect  or  depress  at  pleasure.  Upper 
parts  purplish-red,  or  vinaceous-brown  dashed  with  ash-colour,  the 
rump  lightest.  Breast  and  belly  pale  purplish-ash,  tinged  with  pale 
brownish-red.  Vent  and  under  tail-coverts  orange-brown  inclining  to 
reddish-orange.  Greater  wing-coverts  black,  tipped  with  white. 
Lesser  wing-coverts  of  a  shade  darker  than  the  general  tint  of  the 
upper  plumage.  Primaries  black,  with  a  bright  yellow  spot  near  the 
white  tips  of  their  outer  webs.  Montagu  says  that  the  three  first  are 
tipped  with  white,  and  the  others  with  yellow  on  their  outer  margins. 
Secondaries  gray,  tipped  with  white  on  the  outer  web,  and  seven  or 
eight  of  them  terminated  with  small  flattish,  oval,  horny  appendages, 
of  the  colour  of  red  sealing-wax.  Sometimes  there  are  not  more  than 
5  or  6  of  these  wax-like  tips,  and  in  Montagu's  specimen  there  were 
5  on  one  side  and  6  on  the  other.  Graves  gives  the  number  at  from 
(3  to  9  (Bechstein  at  from  5  to  9),  and  mentions  the  specimen  in  Mr. 
Haworth's  collection,  which  had  some  on  the  tail,  which  is  black 
tipped  with  yellow,  and  dashed  with  ash-colour  at  the  base.  Shanks, 
toes,  and  claws,  black. 


European  Wax-Wing  [Bomlycilla  garrma),  male. 

Female.  Generally  similar  to  the  male;  but  the  yellow  on  the 
wings  and  tail  is  not  so  bright,  nor  are  the  wax -like  appendages  so 
large  or  so  numerous. 

The  flesh  of  this  species  is  said  to  be  delicate  food. 

B.  Carolinensis,  the  American  Wax-Wing,  or  Cedar-Bird,  was 
considered  by  some  of  the  older  naturalists  to  be  identical  with  the 
European  species,  from  which  it  had  degenerated. 

This  species  is  the  Ampelis  garrulus,  var.  of  the  'Systema 
Naturae ' ;  Garrulus  Carolinensis,  le  Jaseur  de  Caroline,  the  Chatterer 
of  Catesby ;  Turdus  garrulus  Carolinensis  of  Klein  ;  Coquantotot  of 
Hernandez;  Avis  Americana  cristata,  Xonwtl  dicta  of  Seba  ;  Chatterer 
of  Carolina  of  Edwards  ;  Cedar-Bird,  Ampelis  Americana,  of  Wilson  ; 
Recollet  of  the  Canadian  Voyageurs;  Bombycilla  Carolinensis  of 
Brisson,  Bonaparte,  Audubon,  and  others.  It  is  said  to  be  found  in  the 
Whole  extent  between  Mexico  and  Canada,  and  parties  are  said 
occasionally  to  roam  as  far  south  as  the  forests  of  Guyana.  In  the 
United  States  it  is  a  resident  during  the  whole  year,  the  northern  and 
middle  states  being  its  more  usual  quarters  in  the  summer,  and  the 
southern  in  the  winter  season.  It  is  stated  that  the  bird  has  been 
fouDd  on  the  north-west  coast  of  America,  but  its  northern  boundary 
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appears  to  fall  short  of  that  of  Bombycilla  Bohemica.  Say  saw  it  near 
the  Winnipeg  River,  in  lat.  50°,  and  Sir  John  Richardson  states  his 
belief  that  it  has  not  been  hitherto  observed  to  the  northward  of  the- 
54th  parallel.  He  says  that  Mr.  Drummcnd  saw  several  small 
flocks  on  the  south  branch  of  the  Saskatchewan  on  the  27th  June,  and 
gives  a  description  of  a  male  killed  there  in  lat.  524°  on  that  day, 
1827.  He  adds  that  it  frequents  the  northern  shores  of  Lake  Huron 
and  of  Lake  Superior  in  summer. 

The  Cedar-Birds  utter  a  feeble  lisping  sound,  and  fly,  says  Wilson, 
"  in  compact  bodies  of  from  twenty  to  fifty ;  and  usually  alight  so 
close  together  on  the  same  tree,  that  one  half  are  frequently  shot 
down  at  a  time.  In  the  months  of  July  and  August  they  collect 
together  in  flocks,  and  retire  to  the  hilly  parts  of  the  state,  the  Blue 
Mountains,  and  other  collateral  ridges  of  the  Alleghany,  to  enjoy  the 
fruit  of  the  Vaccinium  uliginosum,  Whortleberries,  which  grow  there 
in  great  abundance,  whole  mountains  for  many  miles  being  almost 
entirely  covered  with  them  ;  and  where  in  the  month  of  August  I 
have  myself  found  the  cedar-birds  numerous.  In  October  they 
descend  to  the  lower  cultivated  parts  of  the  country,  to  feed  on  the 
berries  of  the  sour  gum  and  red  cedar,  of  which  last  they  are  immo- 
derately fond ;  and  thirty  or  forty  may  sometimes  be  seen  fluttering 
among  the  branches  of  one  small  cedar-tree,   plucking  off  the 

berries  In  the  fall  and  beginning  of  summer,  when  they 

become  very  fat,  they  are  in  considerable  esteem  for  the  table ;  and 
great  numbers  are  brought  to  the  market  of  Philadelphia,  where  they 
are  sold  at  from  twelve  to  twenty-five  cents  per  dozen.  During  the 
whole  winter  and  spring  they  are  occasionally  seen  ;  and  about  the 
25th  of  May  appear  in  numerous  parties,  making  great  havoc  among 
the  early  cherries,  selecting  the  best  and  ripest  of  the  fruit."  Audubon 
says  that  they  reach  Louisiana  about  the  beginning  of  November,  and 
retire  towards  the  middle  districts  in  the  beginning  of  March.  "  The 
holly,"  writes  the  author  last  quoted,  "the  vines,  the  persimon,  the 
pride  of  China,  and  various  other  trees,  supply  them  with  plenty  of 
berries  and  fruits,  on  which  they  fatten,  and  become  so  tender  and 
juicy  as  to  be  sought  by  every  epicure  for  the  table.  I  have  known  an 
instance  of  a  basketful  of  these  little  birds  having  been  forwarded  to 
New  Orleans  as  a  Christmas  present."  And  delicious  these  fruit- 
eating  birds  (for  such  is  their  general  diet,  albeit  they  are  said  to  be 
excellent  fly-catchers)  undoubtedly  are;  though  Hernandez,  who 
met  with  them  near  Tetzcuco  (apud  Tetzcoquenses),  says  that  neither 
in  their  song  nor  in  the  flavour  of  their  flesh  are  they  better  than 
other  small  birds  ( "  neque  est  cantu  aut  nutrimento  coeteris  aviculis 
commendatior  " ).  Their  appetite  is  extraordinary :  "  They  gorge  them- 
selves," observes  Audubon,  "to  such  excess,  as  sometimes  to  be 
unable  to  fly,  and  suffer  themselves  to  be  taken  by  the  hand.  Indeed 
I  have  seen  some  which,  although  wounded  and  confined  in  a  cage, 
have  eaten  of  apples  until  suffocation  deprived  them  of  life  in  the 
course  of  a  few  days.  When  opened  afterwards  they  were  found  to 
be  gorged  to  the  mouth." 

Notwithstanding  this  greediness  they  are,  according  to  some  writers, 
remarkable  for  their  social  and  kindly  disposition  in  a  state  of  nature. 
Nuttall,  on  the  authority  of  an  eye-witness,  states  that  one  among  a 
row  of  these  birds  seated  upon  a  branch,  darted  after  an  insect,  and 
offered  it  to  his  associate  when  caught,  who  very  disinterestedly  passed 
it  to  the  next,  and  each  delicately  declining  the  offer,  the  morsel  went 
backwards  and  forwards  before  it  was  appropriated. 

After  fattening  on  the  fruits  of  May  and  early  June  they  begin  to 
turn  their  attention  to  the  continuation  of  their  species,  and  com- 
mence about  the  10th  or  12th  of  the  latter  month  building  a  nest 
large  in  proportion  to  the  bird,  sometimes  in  their  favourite  cedar- 
tree  (Juniperus  Virginiana,  Willd.),  but  more  frequently  in  the 
orchards,  generally  choosing  a  forked  or  horizontal  branch  of  an  apple- 
tree,  some  ten  or  twelve  feet  from  the  ground.  Outwardly  and  at 
the  bottom  is  laid  a  mass  of  coarse  dry  stalks  of  grass  ;  the  inside  is 
lined  entirely  with  very  fine  stalks  of  the  same  material.  The  eggs 
are  three  or  four,  of  a  dingy  bluish-white,  thick  at  the  great  end,  taper- 
ing suddenly,  and  becoming  very  narrow  at  the  other,  marked  with 
small  roundish  spots  of  black  of  various  sizes  and  shades  ;  and  the 
great  end  is  of  a  pale  dull  purple  tinge,  marked  likewise  with  touches 
of  various  shades  of  purple  and  black.  About  the  last  week  in  June 
the  young  are  hatched,  and  are  at  first  fed  on  insects  and  their  larvae, 
but  as  they  advance  in  growth  on  berries  of  various  kinds. 

The  following  is  Nuttall's  account  of  the  manners  of  this  bird  in 
captivity : — 

"  A  young  bird  from  one  of  the  nests  described  in  the  hemlock  was 
thrown  upon  my  protection,  having  been  by  some  means  ejected  from 
his  cradle.  In  this  critical  situation  however  he  had  been  well  fed  or 
rather  gorged  with  berries,  and  was  merely  scratched  by  the  fall  he 
had  received.  Fed  on  cherries  and  mulberries  he  was  soon  well 
fledged,  while  his  mate  in  the  ne«t  was  suffered  to  perish  by  the  forget- 
fulness  of  his  natural  protectors.  Coeval  with  the  growth  of  his 
wing-feathers  were  already  seen  the  remarkable  red  waxen  append- 
ages, showing  that  their  appearance  indicates  no  particular  age  or 
sex;  many  birds,  in  fact,  being  without  these  ornaments  during  their 
whole  lives.  I  soon  found  my  interesting  protege'  impatient  of  the 
cage,  and  extremely  voracious,  gorging  himself  to  the  very  mouth 
with  the  soft  fruits  on  which  he  was  often  fed.  The  throat,  m  fact, 
like  a  craw  admits  of  distension,  and  the  contents  are  only  gradually 
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passed  off  into  the  stomach.  I  now  suffered  the  bird  to  fly  at  large, 
and  for  several  days  he  descended  from  the  trees  in  which  he  perched 
to  my  arm  for  food  ;  but  the  moment  he  was  satisfied  he  avoided  the 
cage,  and  appeared  by  his  restlessness  unable  to  survive  the  loss  of 
liberty.  He  now  came  seldomer  to  me,  and  finally  joined  the  lisping 
muster-cry  of  1  tze,  tze,  tzeY  and  was  enticed  away  after  two  or  three 
attempts  by  his  more  attractive  and  suitable  associates.  When  young, 
nature  provided  him  with  a  loud  impatient  voice,  and  '  td-did,  te-did, 
kai-te-did '  (often  also  the  clamorous  cry  of  the  young  Baltimore)  was 
his  deafening  and  almost  incessant  call  for  food.  Another  young  bird 
of  the  first  brood,  probably  neglected,  cried  so  loud  and  plaintively  to 
a  male  Baltimore  bred  in  the  same  tree,  that  he  commenced  feeding 
it.  Mr.  Winship  of  Brighton  informs  me  that  one  of  the  young  Cedar- 
Birds  which  frequented  the  front  of  his  house  in  quest  of  honeysuckle- 
berries,  at  length  on  receiving  food,  probably  also  abandoned  by  his 
roving  parents,  threw  himself  wholly  on  his  protection.  At  large 
day  and  night,  he  still  regularly  attended  the  dessert  of  the  dinner- 
table  for  his  portion  of  fruit,  and  remained  steadfast  in  his  attachment 
to  Mr.  Winship  till  killed  by  an  accident,  being  unfortunately  trodden 
under  foot." 


American  Wax-Wing  [fiomlycillu  Carolinensis),  male. 

The  following  is  Wilson's  description  : — "  Length  seven  inches, 
extent  eleven  inches  ;  head,  neck,  breast,  upper  part  of  the  back  and 
wing-coverts,  a  dark  fawn  colour,  darkest  on  the  back  and  brightest 
on  the  front ;  head  ornamented  with  a  high,  pointed,  almost  upright 
crest ;  line  from  the  nostril  over  the  eye  to  the  hind  head  velvety 
black,  bordered  above  with  a  fine  line  of  white,  and  another  line  of 
white  passes  from  the  lower  mandible  ;  chin  black,  gradually  bright- 
ening into  fawn-colour,  the  feathers  there  lying  extremely  close  ;  bill 
black,  upper  mandible  nearly  triangular  at  the  base,  without  bristles, 
short,  rounding  at  the  point,  where  it  is  deeply  notched  ;  the  lower 
Bcolloped  at  the  tip,  and  turning  up  ;  tongue  as  in  the  rest  of  the 
genus,  broad,  thin,  cartilaginous,  and  lacerated  at  the  end ;  belly 
yellow ;  vent  white ;  wings  deep  slate,  except  the  two  secondaries 
next  the  body,  whose  exterior  vanes  are  of  a  fawn-colour,  and  interior 
ones  white,  forming  two  whitish  strips  there,  which  are  very  con- 
spicuous ;  rump  and  tail-coverts  pale  light  blue ;  tail  the  same,  gradu- 
ally deepening  into  black,  and  tipped  for  half  an  inch  with  rich  yellows 
Six  or  seven  and  sometimes  the  whole  nine  secondary  feathers  of  the 
wings  are  ornamented  at  the  tips  with  small  red  oblong  appendages, 
resembling  red  sealing-wax  ;  these  appear  to  be  a  prolongation  of  the 
shafts,  and  to  be  intended  for  preserving  the  ends  and  consequently 
the  vanes  of  the  quills  from  being  broken  and  worn  away  by  the 
almost  continual  fluttering  of  the  bird  among  the  thick  branches  of 
the  cedar.  The  feathers  of  those  birds  which  are  without  these 
appendages  are  uniformly  found  ragged  on  the  edges,  but  smooth  and 
perfect  in  those  on  whom  the  marks  are  full  and  numerous.  These 
singular  marks  have  been  considered  as  belonging  to  the  male  alone, 
from  the  circumstance  perhaps  of  finding  female  birds  without  them. 
They  are  however  common  to  both  male  and  female.  Six  of  the  latter 


are  now  lying  before  me,  each  with  large  and  numerous  clusters  of 
eggs,  and  having  the  waxen  appendages  in  lull  perfection.  The  young 
birds  do  not  receive  them  until  the  second  fall,  when  in  moulting 
time  they  may  be  seen  fully  formed,  as  the  feather  is  developed  from 
its  sheath.  I  have  once  or  twice  found  a  solitary  one  on  the  extremity 
of  one  of  the  tail-feathers.  The  eye  is  of  a  dark  blood-colour  ;  the 
legs  and  claws  black  ;  the  inside  of  the  mouth  orange  ;  gape  wide ;  and 
the  gullet  capable  of  such  distension  as  often  to  contain  twelve  or  fifteen 
cedar-berries,  and  serving  as  a  kind  of  craw  to  prepare  them  for 
digestion.  The  chief  difference  in  the  plumage  of  the  male  and  female 
consists  in  the  dulness  of  the  tints  of  the  latter,  the  inferior  appear- 
ance of  the  crest,  and  the  narrowness  of  the  yellow  bar  at  the  tip  of 
the  tail." 

B.  phcenicoptera,  the  Asiatic  AVax-Wing.  The  discovery  of  the  Red- 
Winged  Chatterer,  or  Japanese  Wax- Wing,  is  one  of  the  fruits  of  Dr. 
Siebold's  scientific  mission  to  Japan  by  the  government  of  the  Nether- 
lands. In  size  it  bears  a  greater  resemblance  to  the  Cedar-Bird  than 
to  the  Bohemian  Wax-Wing,  but  differs  from  both  in  the  nakedness 
of  the  nostrils  (which  are  not  hidden  by  the  small  feathers  of  the  front, 
like  the  nostrils  of  the  other  two  species  of  this  small  but  natural 
group),  in  the  length  of  the  crest,  and  the  beautiful  black  plumes  with 
which  it  is  ornamented,  and  by  the  entire  absence  of  the  wax -like 
appendages  that  tip  the  secondaries  of  its  congeners. 

The  length  of  the  Japanese  Wax -Wing  is  six  inches  and  six  lines. 
The  base  of  the  bill  is  bordered  by  a  black  band,  which  passes  to  the 
back  of  the  head,  surrounding  the  eye  in  its  way,  and  terminates  in 
the  lower  crest-feathers,  which  are  of  the  same  colour  throughout ; 
the  chin  and  throat  are  black ;  the  crest  is  long,  composed  above  of 
feathers  of  an  ashy-reddish  colour  with  an  inferior  layer  of  the  black 
plumes  already  alluded  to  ;  the  breast,  upper  parts,  and  wing-coverts 
are  of  a  brownish-ash,  and  a  red  baud  traverses  the  wing  about  the 
middle  of  it ;  all  the  quills  are  of  an  ashy -black,  the  greater  quills 
terminated  with  black  and  tipped  with  white  ;  the  tail  is  of  an  ashy- 
black,  tipped  with  vivid  red  ;  the  middle  of  the  belly  is  of  a  whitish- 
yellow  ;  and  the  lower  tail-coverts  chestnut ;  shanks  and  feet  black. 


Asiatic  Wax-Wing  {Buiiilycilla  phhenieoptem),  male. 

The  species  is  found  in  the  neighbourhood  of  Nangasaki. 

Temminck,  to  whom  we  are  indebted  for  our  knowledge  of  the  bird, 
which  is  described  and  figured  in  his  '  Planches  Colorizes,'  says  that 
there  is  a  specimen  in  the  galleries  of  the  museum  of  the  Pays-Bas, 
and  another  in  the  collection  of  M.  Blomhof,  the  resident  at  Japan  ; 
and  he  observes  that  the  absence  of  the  nostril-plumes  furnishes  a 
proof,  also  afforded  in  the  genera  Corvus  and  Garrula,  in  contradic- 
tion to  the  opinion  of  those  systematists  who  would  separate  the 
omnivorous  birds  with  covered  nostrils  from  those  which  have  those 
organs  smooth  or  naked,  and  divide  them  into  distinct  groups.  He 
also  considers  the  proper  position  of  the  genus  to  be  near  the  Pirolhs 
(Kitta),  and  the  Rolles  {Colaris  of  Cuvier,  Euryslomus  of  Vieillot). 

BOMBY'LID^E,  a  family  of  Insects  of  the  order  Diptera, 
distinguished  chiefly  by  having  a  long  proboscis.  The  body  is  short 
and  very  hairy.  Antennae  moderate,  four-jointed,  the  basal  joint  long, 
second  very  short,  third  longest,  the  apical  joint  minnt'  and  tapering 
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»o  a  fine  point.  The  legs  are  long  and  very  slender.  Wings  hori- 
zontal. 

The  species  of  this  tribe  are  all  remarkable  for  their  great  swiftness 
of  flight ;  two  species  of  the  genus  Bombylius  are  not  uncommon  in 
open  parts  of  woods,  frequenting  sunny  banks,  where  they  may  be 
seen,  in  the  month  of  April,  hovering  over  flowers,  from  which  they 
sip  the  sweets  by  means  of  their  long  proboscis,  which  enables  them 
to  do  this  without  settling  on  the  flowers. 

At  one  time  they  will  be  seen  apparently  quite  motionless  in  the 
air — for  their  wings  vibrate  so  rapidly  that  they  cannot  be  discerned — 
a  moment  after  they  will  make  their 
appearance  at  a  few  yards'  distance, 
having  darted  from  one  spot  to  the  other 
with  such  rapidity  that  the  eye  cannot 
follow  them.  In  their  flight  they  emit  a 
humming  sound. 

The  two  species  here  spoken  of  are  B. 
major  and  B.  medius  ;  they  are  about  one- 
third  of  an  inch  long  and  of  a  brown 
colour ;  the  former  has  the  anterior  part 
of  its  wings  clouded  with  an  opaque 
brown  colour,  and  the  posterior  part 
transparent — the  latter  has  the  wings  adorned  with  numerous  brown 
spots,  and  their  anterior  portion  but  slightly  clouded. 

Mr.  Stephens  enumerates  seven  species  of  this  genus  as  indigenous 
to  this  country  ;  they  are  sometimes  called  Humble-Bee  Flies. 

BOMBYX.  [Bombycidje.] 

BONA'SIA,  a  genus  of  Birds  belonging  to  the  Tetraonidm  (Grouse 
Family).    It  is  thus  characterised  by  C.  L.  Bonaparte  : — ■ 

Lower  portion  of  the  tarsus  or  shank  and  the  toes  naked  ;  tail  long 
and  rounded ;  the  head  adorned  with  a  crest,  and  the  sides  of  the 
neck  with  a  ruff.  The  plumage  of  the  female  nearly  the  same  as  that 
of  the  male,  and  varying  but  little  throughout  the  year. 

Swainson  retains  the  Linnsean  name  for  the  bird,  and  makes 
Tctrao  the  typical  group  of  the  subgenera  into  which  he  divides  the 
genus,  expressing  however  considerable  doubt  on  the  value  of  the 
types. 

The  Ruffed  Grouse  (Bonasia  Umbellus  of  Bonaparte ;  Tetrao 
Umbellus  and  Tetrao  togatus-oi  Linnseus  ;  Tetrao  Umbellus  of  Linna3us 
and  Swainson)  is  the  Shoulder-Knot  Grouse  of  Latham  ;  the  Ruffed 
Heathcock  or  Grouse  of  Edwards  ;  La  Gelinote  Hupee  de  Pensilvanie 
of  Brisson ;  La  Grosse  Gelinotte  de  Canada  and  Le  Coq  de  Bruyere  a 
Fraise  of  Buffon  ;  the  Pheasant  of  the  Pennsylvanians,  and  of  the 
inhabitants  of  the  southern  States  ;  the  White  Flesher  and  Pheasant 
of  the  Anglo-Americans  generally. 

Audubon  says  that  to  the  west  of  the  Alleghanies,  and  on  those 
mountains,  the  term  Pheasant  is  generally  used  to  designate  the  bird, 
and  that  the  same  appellation  is  employed  in  the  middle  States  to  the 
east  of  the  mountains,  till  the  State  of  Connecticut  is  entered,  where 
the  name  of  Partridge  prevails.  Lawson  uses  the  term  Pheasant. 
"  The  pheasant  of  Carolina  differs  some  small  matter  from  the 
English  pheasant,  being  not  so  big,  and  having  some  difference  in 
feather  ;  yet  he  is  not  any  wise  inferior  in  delicacy,  but  is  as  good 
meat  or  rather  finer.  He  haunts  the  back-woods,  and  is  seldom  found 
near  the  inhabitants."  Wilson  calls  it  throughout  Pheasant,  except  in 
one  place,  where  he  terms  it  the  Pheasant  or  Partridge  of  New 
England. 

According  to  the  author  last  quoted,  this  bird  is  known  in  almost 
every  quarter  of  the  United  States ;  i3  common  at  Moose  Fort,  on 
Hudson's  Bay,  in  lat.  51° ;  frequent  in  the  upper  part  of  Georgia,  and 
very  abundant  in  Kentucky  and  Indiana.  In  the  lower  parts  of 
Carolina,  Georgia,  and  Florida,  according  to  the  same  authority,  it  is 
very  seldom  observed,  but  on  advancing  inland  to  the  mountains  it 
again  makes  its  appearance  ;  and  though  it  is  occasionally  met  with  in 
the  lower  parts  of  New  Jersey,  its  occurrence  there  is  considered  to 
be  owing  to  the  more  northerly  situation  of  the  country ;  for  even 
here  they  are  far  less  numerous  than  among  the  mountains. 

Captains  Lewis  and  Clarke  found  it  in  crossing  the  Rocky  Moun- 
tains which  divide  the  basin  of  the  Columbia  from  that  of  the 
Mississippi,  more  than  3000  miles  by  their  measurement  from  the 
mouth  of  the  latter  river.  Sir  John  Richardson  says  that  it  exists  as 
far  north  as  the  56th  parallel,  and  that  it  is  very  plentiful  on  the 
banks  of  the  Saskatchewan ;  adding  in  a  note,  that  Mr.  Drummond 
procured  specimens  at  the  sources  of  the  Peace  River,  in  the  valleys 
of  the  Rocky  Mountains,  which  do  not  differ  from  those  killed  on  the 
Saskatchewan.  The  limit  of  its  southern  range  has  been  stated  to  be 
the  Gulf  of  Mexico.  Audubon  found  these  birds  most  numerous  in 
the  States  of  Pennsylvania  and  new  York,  and  says  that  they  are  to 
be  met  with  as  you  travel  towards  the  south,  through  the  whole  of 
Tennessee  and  the  Choctaw  territory  ;  but  that  as  you  approach  the 
city  of  Natchez  they  disappear ;  nor  had  he  ever  heard  of  cne  of  these 
birds  having  been  seen  in  the  State  of  Louisiana. 

"  The  manners  of  the  pheasant,"  says,  Wilson,  "are  solitary  ;  they 
are  seldom  found  in  coveys  of  more  than  four  or  five  together,  and 
more  usually  in  pairs  or  singly.  They  leave  their  sequestered  haunts 
in  the  woods  early  in  the  morning,  and  seek  the  path  or  road  to  pick 
up  gravel,  and  glean  among  the  droppings  of  the  horses.  In  travelling 
among  the  mountains  that  bound  Susquehanna,  I  was  always  able  to 


furnish  myself  with  an  abundant  supply  of  these  birds  every  mornmg 
without  leaving  the  path.  If  the  weather  be  foggy  or  lowering,  they 
are  sure  to  be  seen  in  such  situations.  They  generally  move  along 
with  great  statelinees,  with  their  broad  fan-like  tail  spread  out." 

Audubon  states  that,  although  they  are  attached  to  the  craggy  sides 
of  mountains  and  hills,  and  rocky  borders  of  small  streams  thickly 
mantled  with  evergreen  trees  and  shrubs,  they  at  times  remove  to  the 
lowlands,  and  even  enter  the  thickest  cane-brakes,  where  they  some- 
times breed,  and  where  he  shot  some,  and  heard  them  drumming  when 
there  were  no  hills  nearer  than  15  or  20  miles.  The  lower  parts  of 
the  State  of  Indiana,  and  also  those  of  Kentucky,  were  amongst 
the  places  where  he  so  discovered  them.  The  following  iB  his 
account  of  their  autumnal  migrations,  which  he  seems  to  have  first 
observed : — 

"  The  ruffed  grouse  although  a  constant  resident  in  the  districts 
which  it  frequents,  performs  partial  sorties  at  the  approach  of  autumn. 
These  are  not  equal  in  extent  to  the  peregrinations  of  the  wild  turkey, 
our  little  partridge,  or  the  pinnated  grouse,  but  are  sufficiently  so 
to  become  pbservable  during  the  seasons  when  certain  portions  of  the 
mountainous  districts  which  they  inhabit  become  less  abundantly 
supplied  with  food  than  others.  These  partial  movings  might  not  be 
noticed,  were  not  the  birds  obliged  to  fly  across  rivers  of  great  breadth, 
as  whilst  in  the  mountain  lands  their  groups  are  as  numerous  as  those 
which  attempt  these  migrations  ;  but  on  the  north-west  banks  of  the 
Ohio  and  Susquehanna  rivers,  no  one  who  pays  the  least  attention  to 
the  manners  and  habits  of  our  birds  can  fail  to  observe  them.  The 
grouse  approach  the  banks  of  the  Ohio  in  parties  of  eight  or  ten,  now 
and  then  of  twelve  or  fifteen,  and  on  arriving  there  linger  in  the  woods 
close  by  for  a  week  or  a  fortnight,  as  if  fearful  of  encountering  the 
danger  to  be  incurred  in  crossing  the  stream.  This  usually  happens 
in  the  beginning  of  October,  when  these  birds  are  in  the  very  best 
order  for  the  table,  and  at  this  period  great  numbers  of  them  are 
killed.  If  started  from  the  ground,  with  or  without  the  assistance  of 
a  dog,  they  immediately  alight  on  the  nearest  trees,  and  are  easily  shot. 
At  length  however  they  resolve  upon  crossing  the  river ;  and  this 
they  accomplish  with  so  much  ease  that  I  never  saw  any  of  them 
drop  into  the  water.  Not  more  than  two  or  three  days  elapse  after 
they  have  reached  the  opposite  shore,  when  they  at  once  proceed  to 
the  interior  of  the  forests  in  search  of  places  congenial  to  the  general 
character  of  their  habits.  They  now  resume  their  ordinary  manner 
of  living,  which  they  continue  until  the  approach  of  spring,  when  the 
males,  as  if  leading  the  way,  proceed  singly  towards  the  country  from 
which  they  had  retreated.  The  females  follow  in  small  parties  of 
three  or  four.  In  the  month  of  October,  1820,  I  observed  a  larger 
number  of  ruffed  grouse  migrating  thus  from  the  states  of  Ohio, 
Illinois,  and  Indiana  into  Kentucky,  than  I  had  ever  before  remarked. 
During  the  short  period  of  their  lingering  along  the  north-west  shore 
of  the  Ohio  that  season,  a  great  number  of  them  was  killed,  and 
they  were  sold  in  the  Cincinnati  market  for  so  small  a  sum  as  12£ 
cents  each." 

Wilson  says  that  the  Ruffed  Grouse  is  in  the  best  order  for  the  table 
in  September  and  October.  At  this  season  they  feed  chiefly  on 
whortleberries,  and  the  little  red  aromatic  Partridge-Berries  (Oaul- 
thcria  procumbens),  the  last  of  which  give  their  flesh  a  peculiarly 
delicate  flavour.  With  the  former  the  mountains  are  literally  covered 
from  August  to  November ;  and  these  constitute  at  that  season  the 
greater  part  of  their  food.  During  the  deep  snows  of  winter  they 
have  recourse  to  the  bud3  of  alder,  and  the  tender  buds  of  the  laurel 
(Kalmia).  He  frequently  found  then-  crops  distended  with  a  large 
handful  of  these  latter  alone ;  and  adds,  that  it  has  been  confidently 
asserted,  that  after  having  fed  for  some  time  on  the  laurel-buds,  their 
flesh  becomes  highly  dangerous  to  eat  of,  partaking  of  the  poisonous 
qualities  of  the  plant.  The  same  has  been  asserted  of  the  flesh  of  the 
deer,  when  in  severe  weather  and  deep  snows  they  subsist  on  the 
leaves  and  bark  of  the  laurel.  "  Though,"  continues  Wilson,  "  I  have 
myself  eat  freely  of  the  flesh  of  the  pheasant  after  emptying  it  of  large 
quantities  of  laurel  buds,  without  experiencing  any  bad.  consequences, 
yet  from  the  respectability  of  those,  some  of  them  eminent  physicians, 
who  have  particularised  cases  in  which  it  has  proved  deleterious,  and 
even  fatal,  I  am  inclined  to  believe  that  in  certain  cases  where  this 
kind  of  food  has  been  long  continued,  and  the  birds  allowed  to  remain 
undrawn  for  several  days,  until  the  contents  of  the  crop  and  stomach 
have  had  time  to  diffuse  themselves  through  the  flesh,  as  is  too  often 
the  case,  it  may  be  unwholesome  and  dangerous.  Great  numbers  of 
these  birds  are  brought  to  our  markets  at  all  times  duriug  fall  and 
winter,  some  of  which  are  brought  from  a  distance  of  more  than  a 
hundred  miles,  and  have  been  probably  dead  a  week  or  two,  unpicked 
and  undrawn,  before  they  are  purchased  for  the  table.  Regulations 
prohibiting  them  from  being  brought  to  market  unless  picked  and 
drawn  would  very  probably  be  a  sufficient  security  from  all  danger. 
At  these  inclement  seasons  however  they  are  generally  lean  and  dry, 
and  indeed  at  all  times  their  flesh  is  far  inferior  to  that  of  the  quail 
or  of  the  pinnated  grouse.  They  are  usually  sold  in  Philadelphia 
market  at  from  three-quarters  of  a  dollar  to  a  dollar  and  a  quarter  a 
pair,  and  sometimes  higher." 

Audubon  observes  that  they  are  brought  to  the  market  in  great 
numbers  during  the  winter  months,  and  sell  at  from  75  cents  to  a 
dollar  a-piece  in  the  eastern  cities.    At  Pittsburg  he  bought  them 
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some  years  ago  at  12£  cents  the  pair.  Nuttall  says,  when  he  wrote, 
that  they  were  greatly  thinned  throughout  the  more  populous  parts 
of  the  Union,  and  that  they  sold  in  Philadelphia  and  New  York  at 
from  75  cents  to  a  dollar  a-piece. 

The  food  of  the  Ruffed  Grouse  consists  commonly  in  the  spring  and 
fall,  according  to  the  author  last  quoted,  of  the  buds  of  trees,  the 
catkins  of  the  hazel  and  alder,  even  fern-buds,  acorns,  and  seeds  of 
various  kinds,  among  which  he  detected  the  capsules,  including  the 
seeds,  of  the  common  small  Canadian  Cistus  (Hdianthcmum).  At 
times  he  has  seen  the  crop  almost  entirely  filled  with  the  buds  of 
the  apple-tree,  each  connected  with  a  portion  of  the  twig,  the  wood 
of  which  appears  to  remain  a  good  while  undigested  ;  cinquefoil  and 
strawberry  leaves,  buds  of  the  Azaleas  and  of  the  broad-leaved 
Kalmia,  with  the  favourite  Partridge-Berries  (Gaultheria  procumbent), 
Ivy-Berries  (Cissus  hederacea),  and  gravel  pebbles,  are  also  some  of  the 
many  articles  which  form  the  winter  fare  of  the  bird.  In  summer 
they  seem  often  to  prefer  berries  of  various  kinds,  particularly  dew- 
berries, strawberries,  grapes,  and  whortleberries. 

We  will  now  lay  before  the  reader  the  modes  of  capturing  the  bird. 
The  following  is  Wilson's  account : — 

"  The  pheasant  generally  springs  within  a  few  yards,  with  a  loud 
whirring  noise,  and  flies  with  great  vigour  through  the  woods  beyond 
reach  of  view,  before  it  alights.  With  a  good  dog  however  they  are 
easily  found  ;  and  at  some  times  exhibit  a  singular  degree  of  infatua- 
tion, by  looking  down  from  the  branches  where  they  sit  on  the  dog 
below,  who,  the  more  noise  he  keeps  up,  seems  the  more  to  confuse 
and  stupify  them,  so  that  they  may  be  shot  down  one  by  one  till  the 
whole  are  killed,  without  attempting  to  fly  off.  In  such  cases  those 
on  the  lower  limbs  must  be  taken  first,  for  should  the  upper  ones  be 
first  killed,  in  their  fall  they  alarm  those  below,  who  immediately  fly 
off.  In  deep  snows  they  are  usually  taken  in  traps,  commonly  dead 
traps,  supported  by  a  figure  4  trigger.  At  this  season  when  suddenly 
alarmed,  they  frequently  dive  into  the  snow,  particularly  when  it  is 
newly  fallen,  and  coming  out  at  a  considerable  distance,  again  take 
wing.  They  are  pretty  hard  to  kill,  and  will  often  carry  off  a  large 
load  to  the  distance  of  two  hundred  yards  and  drop  down  dead. 
Sometimes  in  the  depth  of  winter  they  approach  the  farm-house  and 
lurk  near  the  barn,  or  about  the  garden.  They  have  also  been  often 
taken  young  and  tamed,  so  as  to  associate  with  fowls  ;  and  their  eggs 
have  frequently  been  hatched  under  the  common  hen ;  but  these 
rarely  survive  until  full  grown.  They  are  exceedingly  fond  of  the 
seeds  of  grapes  ;  occasionally  eat  ants,  chestnuts,  blackberries,  and 
various  vegetables.  Formerly  they  were  numerous  in  the  immediate 
vicinity  of  Philadelphia ;  but  as  the  woods  were  cleared  and  popu- 
lation increased  they  retreated  to  the  interior.  At  present  (1812) 
there  are  very  few  to  be  found  within  several  miles  of  the  city,  and 
those  only  singly,  in  the  most  solitary  and  retired  woody  recesses." 

Audubon  denies  that  they  are  ever  so  easily  shot  as  stated  above. 

The  pairing  time  of  these  birds  is  marked  by  a  curious  and  sonorous 
act  on  the  part  of  the  male.  Most  of  the  grouse  family  gesticulate  con- 
siderably at  this  period,  and  some  produce  very  peculiar  vocal  noises  ; 
but  the  Ruffed  Grouse  makes  the  woods  echo  with  the  vibrations  of  his 
wings.    The  following  is  Audubon's  account  of  this  fact:  — 

"  Early  in  April  the  ruffed  grouse  begins  to  drum  immediately 
after  dawn,  and  again  towards  the  close  of  the  day.  As  the  season 
advances,  the  drumming  is  repeated  more  frequently  at  all  hours  of 
the  day  ;  and  where  these  birds  are  abundant  this  curious  sound  is 
heard  from  all  parts  of  the  woods  in  which  they  reside.  The  drum- 
ming is  performed  in  the  following  manner  : — The  male  bird,  standing 
erect  on  a  prostrate  decayed  trunk,  raises  the  feathers  of  its  body  in 
the  manner  of  a  turkey-cock,  draws  its  head  towards  its  tail,  erecting 
the  feathers  of  the  latter  at  the  same  time,  and  raising  its  ruff  around 
the  neck,  suffers  its  wings  to  droop,  and  struts  about  on  the  log.  A 
few  moments  elapse,  when  the  bird  draws  the  whole  of  its  feathers 
close  to  its  body,  and  stretching  itself  out,  beats  its  sides  with  its 
wings,  in  the  manner  of  the  domestic  cock,  but  more  loudly,  and  with 
such  rapidity  of  motion  after  a  few  of  the  first  strokes,  as  to  cause  a 
tremor  in  the  air  not  unlike  the  rumbling  of  distant  thunder.  In 
perfectly  calm  weather  it  may  be  heard  at  the  distance  of  two  hundred 
yards,  but  might  be  supposed  to  proceed  from  a  much  greater  distance. 
The  female,  which  never  drums,  flies  directly  to  the  place  where  the 
male  is  thus  engaged,  and  on  approaching  him,  opens  her  wings  before 
him,  balances  her  body  to  the  right  and  left,  and  then  receives  his 
caresses.  ...  I  have  shot  many  a  fine  cock,  by  imitating  the 
sound  of  its  own  wings  striking  against  the  body,  which  I  did  by 
beating  a  large  inflated  bullock's  bladder  with  a  stick,  keeping  up  as 
much  as  possible  the  same  time  as  that  in  which  the  bird  beats.  At 
the  sound  produced  by  the  bladder  and  the  stick,  the  male  grouse, 
inflamed  with  jealousy,  has  flown  directly  towards  me,  when  being 
prepared  I  have  easily  shot  it." 

The  pairing  time  in  April  is  succeeded  by  the  uidification  in  the 
early  part  of  May.  The  root  of  a  bush,  the  side  of  a  fallen  log,  or 
some  other  sheltered  nook  in  the  thickest  part  of  the  woods,  is 
selected  by  the  hen,  and  there  she  forms  a  rud,,  uest  of  withered 
leaves  and  grass  on  the  ground.  The  eggs,  from  nine  to  fifteen  in 
number,  are  of  a  uniform  dull  yellowish  colour,  or  brownish-white, 
and  are  nearly  aa  large  as  those  of  a  pullet.  As  soon  as  the  young 
■to  out  of  the  shell  they  begin  to  run  about,  and  are  conducted  by 
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the  mother,  clucking  as  she  goes,  very  much  like  the  domestic  h.n. 
Like  her  too  at  night  and  in  bad  weather  she  covers  her  young 
ones  beneath  her  wings,  and  in  a  week  or  ten  days  they  begin  to  try 
their  powers  of  flight.  Her  manoeuvres  to  decoy  the  intruder  from 
the  spot  where  her  young  are  concealed,  by  counterfeiting  lameness 
and  by  mimicry  of  distress,  are  well  known. 

The  Ruffed  Grouse  is  surrounded  by  enemies.  In  addition  to  the 
common  persecutor,  man,  the  different  species  of  hawks  are  on  the 
watch  for  these  birds,  and  particularly  the  red-tailed  hawk  and  the 
Stanley  hawk,  according  to  Audubon.  The  former  of  these  hawks, 
silently  perched  on  the  tops  of  trees,  seizes  his  opportunity  and  dashes 
irresistibly  down  upon  them  ;  the  latter  gliding  rapidly  through  the 
woods  pounces  upon  them  before  they  are  aware  of  their  danger. 
Among  the  quadrupeds,  pole-cats,  weasels,  racoons,  opossums,  and 
foxes,  are  said  by  the  same  author  to  be  destructive  foes  to  them. 

The  following  is  Sir  John  Richardson's  description  of  a  male  killed 
on  the  4th  of  May,  on  the  Saskatchewan  plains  : — 

"  Back,  rump,  and  upper  tail-coverts  chestnut-brown,  mottled  and 
finely  undulated  with  blackish-brown  ;  the  broad  tips  and  a  cordiform 
central  mark  on  each  feather  pale-gray.  Back  of  the  neck,  scapulars, 
and  wing-coverts  having  the  same  colours  ;  but  the  gray  tips  very 
narrow,  the  blackish-brown  in  large  blotches,  and  instead  of  central 
marks,  stripes  along  the  shafts  of  orange-brown  and  brownish- white. 
Top  and  sides  of  the  head,  the  tertiaries,  and  outer  edges  of  the 
secondaries,  mottled  with  the  same.  Eye  stripe  from  the  nostrils 
whitish.  Shoulder-tufts  velvet-black,  glossed  with  dark-green. 
Quills  liver-brown,  the  outer  webs  barred  near  the  base  and  mottled 
towards  the  tips  with  cream-yellow.  Tail  gray,  finely  undulated,  and 
also  crossed  by  about  nine  narrow  bars  and  a  broad  subterminal  one 
of  blackish-brown.  Throat  and  breast  yellowish-brown,  belly  and 
vent  brownish-white  ;  are  remotely  barred,  but  most  broadly  on  the 
sides  of  the  belly,  with  blackish-brown,  which  also  forms  a  band 
across  the  upper  part  of  the  breast  between  the  ruffs.  Inner  wing- 
coverts  and  axillaries  clove-brown,  barred  and  tipped  with  white. 
Bills  and  nails  dark  horn-colour.  A  male  killed  at  the  same  time  with 
the  preceding,  and  of  equal  dimensions,  shows  more  of  the  chestnut 
or  orange-brown  in  its  plumage,  and  the  ground  colour  of  its  tail  is 
yellowish-brown,  the  extreme  tips  and  a  bar  next  the  broad  subter- 
minal dark  one  being  gray.  Females  have  less  of  the  blackish-brown 
colour ;  the  shoulder-tufts  are  orange-brown  instead  of  black  ;  and 
the  subterminal  bar  on  the  tail  is  chestnut-coloured.  In  young  birds 
orange-brown  is  the  prevailing  tint  of  colour.  They  have  a  short 
crest  on  the  top  of  the  head :  a  fringed  comb  over  the  eye  in 


Ruffed  Grouse  (Doiwsia  Umbelltu),  male, 
the  male.    Shoulder  tufts  consisting  of  about  fifteen  fau-shaped 
j  feathers.    Fourth  quill  the  longest,  slightly  exceeding  the  third  and 
I  fifth.    Tail  fan-shaped,  of  eighteen  feathers,  the  cental  pair  more 
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than  half  ac  inch  longer  than  the  outer  ones  ;  the  individual  feathers 
nearly  square  at  the  end.  Tarsus  feathered  more  than  halfway  down 
anteriorly,  and  about  half  an  inch  lower  posteriorly.  All  the  toes 
strongly  pectinated." 

The  dimensions  on  an  average  may  be  taken  as  18  inches  in  length, 
and  23  or  24  inches  in  extent. 

Sir  John  Richardson  states,  that  after  a  careful  comparison  of  the 
specimens  of  Mr.  Douglas's  Tetrao  Sabini,  deposited  in  the  Edinburgh 
Museum,  they  appeared  to  differ  in  no  respect  from  the  young  of 
Tetrao  Umbellus  (Bonasia),  and  that  the  characters  by  which  Mr. 
Douglas  distinguishes  his  bird  are  equally  applicable  to  the  latter. 

Douglas  also  found  in  the  valleys  of  the  Rocky  Moimtains,  54°  N. 
lat.,  and  a  few  miles  northward,  near  the  sources  of  Peace  River,  a 
bird  which  he  regarded  as  a  variety  of  B.  Umbellus. 

BONASSUS.  [Bison.] 

BONE,  the  organ  which  in  higher  animals  forms  the  basis  of  the 
fabric  of  the  body.  Many  of  the  creatures  placed  at  the  bottom 
of  the  animal  scale,  composed  of  soft  gelatinous  matter,  and 
buoyant  in  water,  need  no  solid  support ;  but  all  animals  that 
possess  solid  organs,  and  whose  body  rests  upon  particular  points, 
must  have  some  substance  of  a  dense  and  inflexible  nature  to  afford 
to  their  various  tissues  and  structures  the  requisite  resistance  and 
support.  The  substances  that  serve  this  purpose  are  various,  but  the 
most  common  are  the  salts  of  lime,  sometimes  the  carbonate,  some- 
times the  phosphate,  and  at  other  times  both  combined  in  different 
proportions.  Carbonate  of  lime  constitutes  the  solid  basis  of  many 
of  the  compound  zoophytes  and  the  corals.  It  also  constitutes  the 
principal  part  of  the  fabric  of  the  shells  of  Mollusca.  It  is  found 
also  in  the  external  skeleton  of  the  Crustacea,  as  the  crabs  and  lobsters, 
but  in  this  instance  the  phosphate  of  lime  is  also  present,  and 
predominates.  It  is  in  the  skeletons  of  the  Vertebrate  animals  that  we 
find  the  phosphate  of  lime  greatly  preponderating.  This  is 
characteristic  of  bone. 

When  an  animal  possesses  bone  as  the  solid  support  of  its  fabric 
it  indicates  a  high  degree  in  the  scale  of  organisation.  Bone  is  an 
elaborate  structure  found  in  no  class  below  the  Vertebrata.  Even  the 
lowest  order  of  this,  which  is  the  highest  class  of  animals,  is  wholly 
destitute  of  it ;  for  it  is  not  found  in  large  tribes  of  fishes,  the  shark, 
the  sturgeon,  the  ray,  &c.  In-these  the  less  highly-organised  substance 
called  cartilage  is  substituted,  and  accordingly  these  fishes  are  called 
cartilaginous  in  contradistinction  to  the  osseous;  and  in  all  classesbelow 
the  cartilaginous  fishes  the  dense  and  inflexible  substance  which  sus- 
tains the  soft  parts  of  the  body,  and  which  affords  points  of  resistance 
for  the  action  of  those  parts,  consists  either  of  shells  or  of  some 
modification,  and  not  of  true  organised  bone. 

In  general  the  structure  which  performs  the  office  of  bone  in  the 
lower  animals  is  placed  on  the  exterior  of  the  body,  and  often  indeed 
forms  its  external  envelope;  true  bone,  on  the  contrary,  is  always 
placed  in  the  interior.  Even  when  it  approaches  the  surface  bone  is 
always  covered  by  some  soft  part,  as  muscle,  membrane,  skin,  &c. 
Crust,  shell,  horn — the  substances  which  form  the  skeleton  of  the 
inferior  animals — are  thus  external,  the  soft  parts  being  internal ;  but 
in  the  higher  animals  the  skeleton  is  always  internal,  and  the  soft  parts, 
which  are  sustained  by  it  and  which  rc-act  upon  it,  are  external. 

The  office  of  bone  in  the  animal  economy  is  chiefly  mechanical,  and 
the  mechanical  purposes  to  which  it  is  subservient  require  that  it 
should  be  of  different  sizes  and  forms.  In  the  human  skeleton  there 
are  commonly  enumerated  260  different  bones,  which  present  every 
variety  of  size  and  figure.  But  all  these  varieties  may  be  reduced  to 
three  classes  :  the  long  and  round,  as  the  bones  of  the  upper  and  lower 
extremities  ;  the  broad  and  flat,  as  the  bones  of  the  skull ;  or  the  short 
and  square,  as  the  separate  bones  that  compose  the  vertebral  column. 
The  long  bones  are  adapted  for  motion,  the  flat  for  protection,  and  the 
square  for  motion  combined  with  strength.  Accordingly  the  long 
bones,  which  are  adapted  to  communicate  a  free  range  of  motion,  are 
moulded  into  lengthened  cylinders,  and  form  so  many  levers,  consti- 
tuting organs  of  locomotion  exquisitely  constructed  and  combined  for 
the  accomplishment  of  their  office,  as  is  seen  in  the  fin  of  the  fish,  in 
the  wing  of  the  bird,  and  in  the  limb  of  the  quadruped.  In  the 
employment  of  the  flat  bones  for  the  covering  of  some  of  the  more 
tender  and  delicate  organs,  ae  the  brain  and  spinal  cord,  the  form  of 
these  bones  is  such  as  to  add  to  their  strength,  as  is  manifest  in  the 
vaulted  roof  of  the  skull ;  while  in  the  construction  of  the  vertebral 
column,  composed  of  the  short  and  square  bones,  which  are  so  adjusted 
as  to  afford  a  limited  range  of  motion  with  a  great  degree  of  strength, 
many  and  opposite  purposes  are  effected. 

The  structure,  disposition,  and  connection  of  the  individual  bones 
accomplish  in  the  most  perfect  manner  the  following  mechanical 
uses  : — 1.  By  their  hardaess  and  firmness  they  afford  a  support  to  the 
soft  parts,  forming  pillars  to  which  the  more  delicate  and  flexible 
organs  are  attached,  and  kept  in  their  relative  positions.  2.  By  the 
same  properties  of  hardness  and  firmness  they  defend  the  soft  and 
tender  organs,  by  forming  solid  and  strong  cases  in  which  such  organs 
are  lodged  and  protected ;  as  the  case  formed  by  the  bones  of  the 
cranium  for  the  lodgment  and  protection  of  the  brain  ;  by  the  bones 
of  the  vertebral  column  for  the  lodgment  and  protection  of  the  spinal 
cord  ;  and  by  the  bones  of  the  thorax  for  the  lodgment  and  protection 
of  the  lungs,  the  heart,  and  the  great  vessels  connected  with  it.    3.  By 


affording  fixed  points  for  the  action  of  the  muscles,  and  by  assisting 
in  the  formation  of  joints,  they  aid  and  are  indeed  indispensable 
adjuncts  to  the  muscles  in  accomplishing  the  function  of  locomotion. 

Bone  is  a  complex  organ,  and  the  arrangement  and  combination  of 
its  constituent  parts  are  highly  curious.  It  is  composed  essentially  of 
two  distinct  substances,  an  animal  and  an  eai-thy  matter.  The  animal 
matter  is  composed  of  gelatine  ;  the  earthy  matter  consists  principally 
of  phosphoric  acid  combined  with  lime,  forming  phosphate  of  lime. 

This  structure  of  bone  is  rendered  manifest  by  subjecting  it  to 
certain  chemical  processes.  If  a  bone  be  placed  in  a  charcoal  fire,  and 
the  heat  be  gradually  raised  to  whiteness,  it  appears  on  cooling  as 
white  as  chalk ;  it  is  extremely  brittle ;  it  has  lost  very  much  of  its 
weight,  yet  its  bulk  and  shape  are  little  changed.  In  this  case  the 
membranous  matter  is  wholly  consumed  by  the  fire,  while  the  earth 
is  left  unaltered.  Over  the  surface  of  a  bone  so  treated  are  visible  a 
number  of  minute  crevices,  the  spaces  which  were  filled  in  the  natural 
state  of  the  bone  with  the  animal  matter ;  and  on  breaking  the  bone 
across,  the  size  and  shape  of  the  cavities  which  contained  the  marrow 
become  manifest.  If  on  the  other  hand  the  same  bone  be  placed  in 
an  acid  sufficiently  diluted  to  prevent  its  injuring  the  animal  mem- 
brane, and  yet  strong  enough  to  dissolve  the  phosphate  of  lime — if 
for  this  purpose  it  be  macerated  in  diluted  nitric  or  hydrochloric  acid 
— every  particle  of  the  phosphate  of  lime  may  be  removed,  and  the 
animal  matter  alone  will  remain  perfectly  uninjured  and  unaltered. 
Accordingly  the  remaining  substance  retains  the  exact  figure  and 
dimensions  of  the  original  bone,  but  it  has  lost  all  its  other  mechanical 
properties.  It  is  so  soft  and  flexible  that  if  either  of  the  long  bones 
of  the  human  arm — that,  for  example,  called  the  radius — be  treated  in 
this  manner,  it  can  with  the  utmost  ease  be  tied  in  a  knot.  By  the 
first  process  the  earth  is  obtained,  deprived  of  its  animal  constituent ; 
by  the  second,  the  membranous  matter  free  from  the  earth.  In  the 
bone  both  are  combined  ;  in  every  constituent  atom  of  it  there  is  an 
earthy  in  intimate  combination  with  an  animal  matter.  The  first 
gives  it  hardness,  the  second  tenacity  ;  and  thus  by  the  intimate 
combination  of  theBe  elements  two  qualities  which  in  unorganised 
matter  are  scarcely  compatible  are  combined.  By  increasing  the  pro- 
portion of  phosphate  of  lime  any  degree  of  hardness  can  be  obtained  : 
the  bony  portions  of  the  ear,  the  bony  portions  of  the  teeth,  for 
example,  are  as  hard  as  marble,  or  even  flint ;  but  substances  so  hard 
would  not  do  for  the  ordinary  purposes  of  bone,  because  they  would 
be  brittle  in  proportion  to  their  hardness,  and  would  be  productive  of 
fatal  mischief  whenever  they  were  subject  to  any  sudden  and  violent 
concussion. 

In  certain  diseased  states  of  the  human  system  the  earthy  matter 
preponderates  in  the  whole  osseous  system,  and  in  this  condition  per- 
sons are  liable  to  fracture  their  bones  by  the  slightest  accident.  On 
the  other  hand,  the  earthy  matter  is  sometimes  deficient ;  then  the 
bones  give  way  and  become  bent,  and  ultimately  the  body  becomes  an 
immoveable  mass. 

Bones  not  only  differ  so  much  from  one  another  in  their  comparative 
hardness  according  to  the  office  which  each  has  to  serve  that  no  two 
bones  possess  the  same  degree  of  rigidity,  but  no  bone  is  equally  hard 
in  its  entire  substance.  When  a  section  of  a  bone  is  made  in  such  a 
manner  as  to  show  its  structure  throughout,  it  is  seen  to  consist  of  two 
varieties,  a  hard  or  compact  and  an  alveolar  or  spongy  substance. 
In  general  the  compact  forms  the  external  and  the  spongy  the  internal 
portion  of  the  bone ;  the  compactest  part  of  the  bone  forms  a  com- 
pletely solid  body,  exhibiting  scarcely  any  visible  arrangement,  without 
apparent  fibres  and  lamina; ;  but  towards  the  inner  part  of  the  bone 
the  substance  becomes  less  and  less  dense,  until  at  length  it  presents 
the  appearance  of  minute  and  delicate  fibres,  which  intersect  each 
other  in  every  direction,  forming  the  cells  termed  cancelli  (lattice- 
work). Ths  transition  from  the  compact  to  the  spongy  or  cancellated 
part  is  not  marked  by  any  distinct  boundary ;  the  one  passes  into 
the  other  by  insensible  degrees,  showing  that  there  is  no  essential 
difference  between  them ;  and  indeed  the  evidence  is  complete  that, 
although  in  the  densest  part  of  the  bone  there  is  scarcely  any  trace  of 
specific  organisation,  it  is  made  up  of  fibres  and  plates  perfectly 
similar  to  those  of  the  spongy  or  cancellated  part,  differing  from  it 
principally  in  its  greater  degree  of  condensation.  Often  in  the  centre 
of  the  bone  there  is  scarcely  any  even  of  the  spongy  matter,  but  a 
hollow  space  is  left,  which  is  filled  up  with  a  series  of  membranous 
cells  in  which  the  substance  called  marrow  is  lodged. 

In  the  arrangement  of  the  fibres  in  different  bones,  so  as  to  adapt 
them  to  the  specific  offices  they  have  to  serve,  there  is  exquisite 
mechanism.  Where  the  principal  object  is  either  extensive  protection, 
or  the  provision  of  broad  surfaces  for  the  attachment  of  muscles,  the 
osseous  fibres  are  so  disposed  as  to  form  flattened  plates,  as  in  the 
bones  of  the  skull.  When  on  the  other  hand  a  system  of  levers  is 
wanted,  as  in  the  limbs  which  have  to  sustain  the  weight  of  the 
trunk,  and  to  confer  extensive  powers  of  locomotion,  the  bones  are 
modelled  into  lengthened  cylinders,  generally  somewhat  expanded  at 
the  extremities  for  greater  convenience  of  mutual  connection.  The 
shank  or  body  of  this  hollow  cylinder  consists  principally  of  compact 
with  but  little  spongy  matter,  while  the  extremity  or  head  of  it  rs 
principally  composed  of  spongy  matter,  with  only  a  thin  crust  of  compact 
substance.  The  principal  mechanical  property  required  in  every 
cylindrical  lever  is  rigidity,  and  more  especially  the  power  of  resisting 
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forces  applied  transversely,  that  is,  tending  to  break  the  cylinder 
across ;  it  has  been  often  stated  that  a  given  quantity  of  materials 
could  not  possibly  have  been  disposed  in  a  manner  better  calculated 
for  such  resistance  than  those  in  the  form  of  a  tube  or  hollow 
cylinder.  The  hollow  stems  of  vegetables  derive  their  chief  strength 
from  possessing  this  form.  Bones  also  are  rendered  both  lighter 
and  stronger  by  being  made  hollow  than  if  the  cylinder  had  been 
solid  ;  and  as  it  is  in  the  middle  of  the  shaft  that  the  strain  is 
greatest,  so  it  is  here  that  the  cavity  is  largest  and  the  resistance  most 
effectual. 

Bone  has  been  recently  submitted  to  rigid  chemical  analysis,  and 
the  result  is  that  in  healthy  bone  about  two-thirds,  or  66'7  per  cent., 
consist  of  saline  or  earthy  matters,  and  33'3  per  cent.,  or  one-third, 
of  animal  matter.  The  bones  of  children  contain  more  animal  matter, 
and  of  aged  persons  more  earth.  Different  bones  also  in  the  same 
skeleton  contain  different  proportions  of  these  constituents.  Thus, 
according  to  Dr.  G.  0.  Rees,  the  bones  of  the  head  and  the  limbs 
contain  more  earth  than  those  of  the  trunk.  The  following  are  two 
ultimate  analyses  of  bone  from  Dr.  Sharpey's  Introduction  to  'Quain's 
Anatomy  :'  the  one  is  by  Berzelius,  the  other  by  Mr.  Middleton  of 
University  College : — 

Berzelius.  Middleton. 

Animal  Matter  3330  33-43 

Phosphate  of  Lime  51'04  6111 

Carbonate  of  Lime    .       .  .    1130  10'31 

Fluoride  of  Calcium   2  00  199 

Magnesia,  wholly  or  partially  in  the  state"!  j.gy 

of  a  phosphate  .  ....  J 
Soda  and  Chloride  of  Sodium  .  .  .  1'20  T68 
The  phosphate  of  lime  in  bones  is  peculiar,  and  is  known  amongst 
chemists  as  the  '  bone-earth  phosphate.'  It  is  what  is  called  a 
tribasic  phosphate,  consisting  of  8  equivalents  of  lime,  3  of  phosphoric 
acid,  and  10  of  water.  Fluoride  of  calcium  is  found  in  larger 
quantities  in  fossil  than  in  recent  bones ;  and  such  is  its  abundance 
in  some  fossils,  as  those  brought  from  the  Sevalik  Hills,  in  India,  by 
Dr.  Falconer,  that  we  must  have  recourse  to  the  supposition  of  a 
substitution  of  this  substance  for  phosphate  of  lime,  in  order  to 
accoimt  for  its  presence. 

We  have  referred  to  the  statement  that  the  bones  of  the  limbs 
contain  more  earth  than  the  trunk.  The  following  analysis  by 
Lehmann  shows  that  the  bones  of  the  arms  and  legs  have  a  different 
compostion : — 

Humerus.  Femur. 

Phosphate  of  Lime  and  Fluoride  of  Calcium  56-61  58-93 
Carbonate  of  Lime      ....  9'20  9'28 

Phosphate  of  Magnesia     .       .  '     .       .    .      1*08  1"09 

Chloride  of  Sodium  0'37  0'40 

Soda  1-35  1-04 

Organic  Matter  31"52  28:61 

When  examined  under  the  microscope,  sections  of  the  different 
bones  present  very  different  appearances,  not  at  first  easily  reconciled 
with  a  common  mode  of  origin  or  growth.  The  result  of  a  close 
investigation,  however,  shows  that  the  osseous  tissue  like  all  other 
parts  of  the  body  originates  in  cells.    This  fact  is  not  easily  traced, 


I'jg.  1. — Transverse  Section  of  the  dense  portion  of  the  Femur. 
a.  Haversian  Canals ;  b,  concentric  laminae ;  c,  laminae  of  connection  ;  d,  cor- 
puscles with  their  system  of  tubes.    The  parts  marked  a,  b,  and  d,  constitute 
an  Haversian  system. 

and  we  shall  first  speak  here  of  the  appearances  presented  on  a 
minute  examination  of  the  texture  of  the  bone. 

The  canals  which  are  everywhere  found  traversing  variously  the 


substance  of  bone,  and  giving  passage  to  the  blood-vessels  for  the 
nourishment  of  the  tissue,  are  called  Haversian  Canals,  a  name  given 
them  in  consequence  of  Clopton  Havers  having  been  the  first  who 
gave  a  full  account  of  them.  The  parietes  of  these  canals  have  a 
laminated  arrangement.  The  laminae  themselves  are  numerous  and 
placed  concentrically;  the  internal  lamina,  that  which  is  in  imme- 
diate contact  with  the  vessel  or  vessels,  being  the  most  distinctly 
marked,  and  each  succeeding  one  having  a  less  distinct  outline. 

Besides  the  concentric  laminae,  there  are  others  which  surround 
the  exterior  of  the  bone,  and  may  be  known  as  the  superficial  laminae. 
In  connection  with  both  the  concentric  and  superficial  laminae  are  a 
third  set,  which  cannot  belong  to  either  of  the  other  orders,  but 
which  are  placed  between  them,  and  form  the  bond  of  union  between 
each  system. 

Much  has  been  lately  written  on  tb.3  bone-corpuscles.  These  are 
small  cells  of  oval  form  placed  between  the  laminae,  and  having 
numerous  distinct  tubes  running  from  them  in  almost  every  direction. 
They  have  been  sometimes  compared  to  a  spider  with  many  legs. 
The  corpuscles,  or  as  they  are  occasionally  called  the  calcigerous 
cells,  have  a  definite  relation  to  the  Haversian  Canals  and  to  each 
other. 

The  Haversian  Canals,  the  Osseous  Laminae,  and  the  Bone-Corpuscles 
are  therefore  the  leading  points  to  be  mentioned  in  treating  of  the 
structure  of  the  bone.  Upon  a  closer  view,  however,  it  will  be  seen 
that  it  is  only  the  laminae  which  are  bone ;  the  canals  and  corpuscles 
are  spaces  existing  in  bone,  and  are  not  really  necessary  to  the 
existence  of  osseous  tissue,  though  they  are  requisite  where  the 
amount  of  substance  is  appreciable  to  the  unaided  senses. 

Of  the  Substance  of  Bone,  or  Hyalitic  Substance. — The  substance  of 
bone  has  been  considered,  with  but  one  or  two  exceptions,  as  homo- 
geneous, and  without  appreciable  structure.  If  it  be  examined  how- 
ever under  advantageous  circumstances,  with  high  magnifying  powers, 
there  will  be  no  difficulty  in  detecting  a  very  definite  though  delicate 
structure.  A  very  small  portion  of  a  thin  plate  of  bone  should  be 
taken  for  the  purpose  of  examination  :  such  may  be  found  in  the 
ethmoid  bone  of  small  animals,  as  of  the  rat.  If  the  piece  is  properly 
chosen  it  will  be  found  to  contain  no  Haversian  Canals  nor  corpuscles, 
but  will  be  extremely  thin  and  transparent.  A  piece  of  this  kind  will 
present  a  delicate  granular  aspect  with  the 
surface  nodulated.  This  granular  appearance 
proceeds  from  the  substance  of  the  bone  being 
composed  of  minute  irregularly  spherical 
granules.  This  structure  may  be  traced  with- 
out much  difficulty  in  any  specimen  of  bone, 
although  it  varies  much  in  distinctness  in 
different  specimens.  The  object  should  be 
placed  between  two  slips  of  glass  with  a  little 
plain  water  for  examination.  A  delicate 
spiculum  from  the  point  where  ossification 
is  going  on  illustrates  the  granular  tissue  ex- 
ceedingly well.  The  granules  maybe  obtained 
separated  from  each  other,  so  that  each  indi- 
seous  granules,  obtained  vj,juai  may  be  examined  independently  of  the 
by  depriving  bone  of  its  otnerSi  -^r^  seen  in  this  manner  they  exhibit 
animal  matter.  ft  tolerably  regular  character,  being  mostly 

spherical,  though  a  few  have  an  oval  form.  In  a  few  specimens  the 
oval  form  predominates. 

Of  the  Lamina. — The  form  assumed  by  the  osseous  tissue  is  that  of 
laminae,  and  these  laminae  have  a  definite  arrangement,  so  much  so 
that  three  distinct  systems  are  recognised,  namely,  laminee  of  the 
Haversian  Canals  ;  secondly,  the  laminae  which  connect  the  Haversian 
systems  ;  and,  thirdly,  the  laminae  which  form  the  surface  of  the  bone, 
and  inclose  the  two  previous  orders.  The  laminae  of  the  Haversian 
Canals  have  a  concentric  arrangement,  and  when  divided  transversely 
present  a  series  of  more  or  less  distinct  and  perfect  rings.  They  vary 
very  much  in  number,  but  the  most  common  amount  is  ten  or  twelve. 
Of  these,  the  internal  lamina,  that  which  forms  the  parieties  of  the 
Haversian  Canal,  is  most  distinctly  marked,  while  each  succeeding  one 
as  we  proceed  outwards  becomes  less  distinct.  Connecting  these 
Haversian  systems  is  a  second  series  of  laminae,  without  which  the 
former  would  exist  but  as  a  bundle  of  loose  tubes  {fig.  1,  c).  In  this 
substance  we  find  the  laminated  arrangement  less  distinct,  far  less 
regular,  and  the  laminae  individually  subject  to  great  irregularity  of 
thickness.  They  are  generally  more  transparent  than  either  the 
Haversian  or  external  system.  The  last  division  consists  of  those 
laminae  which  surround  the  exterior  of  the  bone.  These  have  greater 
individual  extent,  but  are  the  least  numerous.  They  are  continuous 
with  the  laminae  of  the  Haversian  system  whenever  the  latter  arrive 
at  the  surface  of  the  bone ;  the  external  laminae  in  this  case  being 
continuous  with  the  inner  laminae  of  the  Haversian  system. 

The  effect  of  madder  upon  the  osseous  system,  when  given  to  an 
animal  with  its  food,  may  here  be  noticed,  since  the  colour  is  imparted 
to  the  laminae.  By  introducing  madder  into  the  stomach,  a  deep  red 
tinge  is  very  soon  observed  :  in  a  pigeon  the  bones  were  rendered 
brilliantly  red  in  24  hours.  A  similar  effect  was  produced  on  a  young 
pig  in  three  weeks.  On  making  sections  of  bone  so  affected,  the 
colour  is  found  to  be  present  in  the  external  laminae  of  the  bone,  and 
in  the  inner  laminae  of  the  Haversian  system,  thereby  proving  that  the 
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action  of  colouring  takes  place  upon  those  surfaces  which,  lie  in  contact 
with  vessels. 

Of  the  Haversian  Canals. — These  canals  must  be  considered  in  rela- 
tion to  their  number,  their  size,  and  the  parts  which  they  contain. 
The  number  of  canals  in  a  given  space  varies  perhaps  a  little,  but  this 
variation  will  be  regulated  in  some  degree  by  the  situation  of  the  bone, 
but  more  especially  by  its  age.  Thus  the  transverse  section  of  the 
femur  of  a  human  foetus  of  seven  months  will  present  many  more 
canals  than  a  section  of  equal  measurement  from  the  femur  of  an 
adult.  The  size  of  the  Haversian  Canals  takes  a  considerable  range, 
varying  from  the  300th  to  the  500th  of  an  inch.  The  Haversian 
Canals  undoubtedly  give  passage  to  blood-vessels,  this  being  their 
principal  if  not  only  purpose. 

The  Corpuscles  or  Cells  of  Bone  cannot  be  described  as  having  any 
definite  unvarying  shape  or  size.  The  general  form  is  a  compressed 
oval,  though  not  unfrequently  they  are  circular.  Again,  they  are 
sometimes  almost  triangular  in  their  outline,  while  in  other  instances 
they  approach  a  linear  shape.  These  are  the  most  common  varieties 
of  outline  to  which  the  bone-cells  are  subject,  as  they  occur  in  the 
bones  of  man  and  the  higher  animals.    In  the  four  great  classes  of 


Fig.  4. — Various  Forms  of  Cone-Cells  in  the  Bone  of  the  Boa  Constrictor. 

animals,  namely,  mammalia,  birds,  reptiles,  and  fishes,  it  has  been 
shown  by  Professor  Quekett  that  there  are  certain  characters  connected 
with  these  cells  by  which  a  bone  of  one  class  of  animals  may  be 
distinguished  from  that  of  another,  and  that  the  size  of  these  cells 
bears  a  direct  relative  proportion  to  that  of  the  blood-corpuscles.  He 
has  shown  that  they  are  smallest  in  birds,  a  little  larger  in  mammals, 
and  largest  of  all  in  the  reptiles  ;  while  in  fishes  they  are  altogether 
unlike  those  in  the  preceeding  classes.  The  importance  of  this  obser- 
vation in  relation  to  fossil  osteology  is  obvious.  Connected  with  the 
cells  are  numerous  delicate  branching  tubes,  called  canaliculi,  which 
are  slightly  dilated  as  they  enter  the  cells.  The  number  arising  from 
each  cell  does  not  allow  of  any  very  definite  enumeration,  since  no 
two  cells  will  be  found  possessed  of  a  like  number  of  branching  tubes. 
The  general  arrangement  of  the  tubes  is  radiate  as  regards  the  cells 
which  form  their  common  centre.  The  connections  are  so  numerous 
between  the  tubes  and  between  the  cells  through  the  tubes,  that  a 
fluid  introduced  into  one  cell  in  a  bone,  may  enter  every  other  cell  in 
that  bone.  The  cells  are  situated  between  the  laminae,  or  on  their 
surface ;  but  where  concentric  laminae  occur,  as  in  the  Haversian 
system,  the  cells  are  placed  in  circular  lines  between  the  laminae,  each 
line  of  cells  having  the  Haversian  Canal  as  an  exit  common  to  it  and 
the  connecting  laminae.  When  the  canals  for  vessels  are  in  great 
abundance,  the  bone-cells  are  more  rarely  met  with  ;  indeed  in  some 
cases  they  are  almost  entirely  absent.  When  the  cells  are  seen  by 
transmitted  light,  particularly  in  a  transverse  section  of  bone,  they 
are  frequently  opaque.  There  is  no  doubt  that  the  bone-cells  perform 
the  function  of  circulation. 

Formation  of  Bone. — The  commencement  of  the  growth  of  bone  is 
generally  preceded  by  the  formation  of  a  cartilaginous  matter  which 
occupies  the  place  afterwards  taken  by  bone.  From  this  circumstance 
it  has  been  supposed  that  bone  is  formed  from  the  ossification  of  cartilage. 
This  however  is  not  the  case,  as  it  is  found  that  although  ossification 
takes  place  in  the  first  instance  in  cartilage,  the  bony  matter  thus 
formed  has  not  a  permanent  character.  The  formation  of  bone  always 
takes  place  in  the  first  instance  in  the  immediate  neighbourhood  of 
blood-vessels  in  canals  excavated  in  the  cartilaginous  substance, 
And  the  spots  where  these  canals  are  formed  are  called  centres  of  ossi- 
fication. There  is  usually  one  of  these  in  the  centre  of  a  long  bone 
ind  one  at  eagh  end,  and  frequently  another  for  any  considerable 


process  or  projection,  such  as  the  trochanter  in  the  femur  of  the 
human  body.  Up  to  the  time  that  the  bone  is  fully  formed  these 
centres  are  only  connected  by  cartilage,  and  this  arrangement  serves 
the  obvious  purpose  of  allowing  the  increase  of  the  whole  bone  by 
means  of  cartilage  until  the  time  comes  when  no  further  increase  of 
size  is  needed.  In  the  early  conditions  of  the  skeleton  of  the  vertebrate 
animals  there  is  a  much  closer  correspondence  in  this  respect  than  is 
subsequently  seen ;  for  according  to  the  habits  of  the  animal  the 
whole  of  the  cartilage  is  converted  into  bone,  or  by  its  absorption  and 
disappearance  separate  bones  are  formed.  It  is  upon  this  fact  that 
the  science  of  transcendental  anatomy  rests,  in  which  the  whole  of  the 
modifications  of  the  vertebrate  skeleton  are  referred  to  departures 
from  a  type  which  is  found  generally  to  exist  in  the  embryo  condition 
of  the  whole  class.  Thus  it  is  found,  from  an  extensive  comparison, 
that  the  regular  number  of  distinct  bones  in  the  wrist  (carpus)  and 
instep  (tarsus)  is  ten,  but  in  the  human  wrist  the  number  is  reduced 
to  eight  and  in  the  instep  to  seven,  whilst  the  reduction  is  still  greater 
in  the  hoofed  mammalia.  [Skeleton.] 

The  structure  of  the  temporary  cartilage  of  bone  is  precisely  the 
same  as  permanent  cartilage.  The  first  calcareous  deposit  is  made  in 
the  space  between  the  proper  cells  of  the  cartilage.  These  cells 
subsequently  disappear  leaving  large  open  areolae  having  no  very 
definite  form.  In  these  areolae  there  is  subsequently  deposited  a 
fluid  blastema  containing  cells,  and  through  the  agency  of  this 
blastema  the  Haversian  canals  and  cancelli  appear  to  be  formed, 
whilst  the  interspersed  cells  are  changed  into  the  bone-cells  and  their 
projecting  canaliculi.  Although  in  most  instances  the  formation  of 
bone  is  preceded  by  that  of  cartilage,  yet  this  is  not  universally  the 
case,  as  we  see  bone  formed  in  the  substance  of  the  tissues,  as  for 
instance  the  fibrous  membrane.  This  is  seen  in  the  development  of 
the  bones  of  the  l'oof  of  the  skull,  and  also  in  the  growth  of  bones 
subsequently  to  their  first  development  by  the  progressive  calcifica- 
tion of  the  inner  layers  of  the  periosteum,  or  fibrous  covering  of  the 
bones. 

It  has  been  stated  that  the  central  cavities  of  some  of  the  larger 
bones  are  filled  with  the  substance  called  marrow,  an  oily  matter 
contained  in  a  series  of  membranous  cells,  which,  like  those  in  which 
the  fat  is  deposited  do  not  communicate  with  each  other.  Even  the 
pores  and  cancelli  of  bone  also  contain  a  kind  of  oily  matter,  which 
is  supposed  to  differ  from  marrow  only  in  possessing  a  greater  degree 
of  fluidity.  This  oily  matter  is  deposited  in  longitudinal  canals, 
which  pass  through  the  solid  substance  of  the  bone,  together  with  its 
nutrient  vessels.  The  use  of  the  marrow,  and  of  the  modification  of 
it  which  constitutes  the  oily  matter,  is  not  well  understood.  Without 
doubt  it  serves  the  same  general  use  in  the  economy  as  the  other  oily 
secretions.    [Adipose  Tissue.] 

All  bones  are  covered  by  a  membrane,  named,  on  account  of  its 
affording  them  an  external  envelope,  Periosteum.  The  outer  surface  of 
this  enveloping  membrane  is  connected  to  the  surrounding  parts  by 
cellular  tissue,  but  its  inner  surface  is  firmly  adherent  to  the  substance 
of  the  bone.  This  adhesion  is  effected  by  innumerable  fibres  or 
threads,  which  on  examination  are  found  to  consist  of  blood-vessels. 
The  periosteum  is  in  fact  the  membrane  on  which  the  nutrient 
arteries  of  the  bone  rest,  divide,  and  ramify  in  order  to  enter  the 
osseous  substance.  These  threads  are  much  more  numerous  in  the 
child  than  in  the  adult ;  and  accordingly  the  adhesion  of  the  perios- 
teum to  the  bone  is  much  firmer  in  the  former  than  in  the  latter,  as 
the  quantity  of  blood  distributed  to  the  bone  is  greater.  Moreover, 
in  general  the  inner  surface  of  bones  is  also  lined  by  a  fine  and 
delicate  membrane,  commonly  termed  the  internal  periosteum,  the 
continuation  of  which  forms  the  membranous  bags  in  which  the 
marrow  is  contained. 

(Roget,  Animal  and  Vegetable  Physiology;  Southwood  Smith, 
Philosophy  of  Health ;  Simon,  Animal  Chemistry;  Sharpey,  Quains 
Anatomy;  Cyclopaedia  of  Anatomy  and  Physiology,  articles  'Bone,' 
'Osseous  Tissue';  Todd  and  Bowman,  Physiological  Anatomy; 
Carpenter,  Principles  of  Physiology,  General  and  Comparative; 
Tomes  and  De  Morgan,  Structure  of  Bone,  Phil.  Trans. ;  Quekett,, 
Lectures  on  Histology.) 

BONE-BEDS.  Accumulations  of  the  bones  of  extinct  animals,  more 
especially  of  fish  and  Saurian  reptiles,  are  not  uncommon  in  various 
strata,  and  have  had  this  name  given  them  by  geologists.  They  gene- 
rally occur  at  the  termination  of  one  formation  and  the  commencement 
of  another.  These  Bone-Beds  are  local,  and  are  not  in  any  case  very 
extensive.  The  thickest  and  most  widely-distributed  is  that  of  the 
Lias,  which  seems  to  mark  the  commencement  of  the  New  Bed-Sand- 
stone epoch.    The  most  remarkable  Bone-Beds  are  the  following  : — 

Bone-Bed  at  the  base  of  the  Lower  Greensand  at  its  junction  with 
the  Wealden  ;  at  the  base  of  the  Inferior  Oolite,  at  its  junction  with 
the  Lias  ;  at  the  base  of  the  Lias,  at  its  junction  with  the  New  Red- 
Marl  ;  at  the  base  of  the  Mountain  Limestone,  at  its  junction  with  the 
Old  Red-Sandstone  ;  at  the  base  of  the  Old  Red-Sandstone,  at  its  junc- 
tion with  the  Ludlow  Rock  of  the  Silurian  System. 

(Brodie,  On  the  Basement-Beds  of  the  Inferior  Oolite;  Proc.  Geol.  Soc.) 

BONE-DOG,  a  name  given  in  Sussex  to  the  picked  Dog-Fish  (Acau- 
thias  vulgaris,  Risso).  [Squalid.*:.] 

BONE'LLIA,  a  genus  of  Bckinodermata,  formed  by  Rolando,  and 
I  placed  by  Cuvier  in  the  tenth  orda-  of  his  first  class  of  Zoophytes,  the 
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Echinoderms  (JEehinodermatvus  Radiaria)  of  .Lamarck.  This  tenth 
order  cousists  of  the  Footless  Echinoderms,  and  Bondlia  forms  its 
sixth  genus.  Cuvier  says  that  Bonellia  has  an  oval  body  and  a  pro- 
boscis formed  of  a  folded  fleshy  plate  (lame)  susceptible  of  great 
elongation  and  forked  at  its  extremity.  The  vent  is  at  the  opposite  end 
of  the  body  ;  the  intestine  is  very  long,  being  folded  several  times,  and 
near  the  vent  are  two  ramified  organs  for  the  purpose  of  respiration. 
The  eggs  are  contained  in  an  oblong  sac  which  has  its  opening  near  the 
base  of  the  proboscis. 

The  animal  is  described  as  living  deep  in  the  sand,  and  projecting 
its  proboscis  till  it  arrives  at  the  water  when  it  is  high,  or  till  it 
reaches  the  air  when  the  water  is  low. 

The  cut  represents  Bonellia  vvridis,  which  is  found  in  the  Mediter- 
ranean. 


BONGAR,  a  name  given  to  the  Rock-Snake  of  the  East  Indies. 

[BOID/E.] 

BONGARDIA,  a  genus  of  plants  belonging  to  the  natural  order 
Bcrbcridacece.  [Berberidaceje.] 

BONITO,  the  name  of  Fishes  belonging  to  the  family  Seombridce. 
They  resemble  the  Tunny.  The  Bonito  is  the  Tltynnus  pelamys,  Cuv. ; 
the  Belted  Bonito,  Pelamys  Sarda,  Cuv. ;  the  Plain  Bonito,  Auxis 
vulgaris,  Cuv.  [ScombriDjE.] 

BONPLANDIA,  a  genus  of  plants  belonging  to  the  natural  order 
Rutacexe.  The  only  species  described,  B.  trifoliata,  yields  the  Angos- 
tura Bark.   The  genus  is  now  referred  to  Galipcea.  [Galipjea.] 

BONSDORFITE,  a  mineral  belonging  to  the  group  of  double 
hydrous  Silicates  of  Alumina,  to  which  the  term  Zeolites  has  been 
applied.    The  following  is  the  analysis  of  this  mineral  by  Bonsdorf, 


after  whom  it  is  named : — ■ 

Silica   45-05 

Alumina   30-05 

Magnesia,  with  a  trace  of  Manganese      .    .  9'00 

Protoxide  of  Iron       .       .       .       .  5  "30 

Water   10-60 


100-00 

It  occurs  crystallised  in  regular  six-sided  prisms,  the  lateral  edges  of 
the  prism  being  usually  replaced  by  so  many  planes  that  the  prism 
appears  almost  cylindrical.  The  cross  fracture  is  conchoidal.  The 
texture  foliated,  the  foliations  being  perpendicular  to  the  axis  of  the 
prism.  The  colour  is  a  greenish-brown  or  dark  olive-green.  Lustre 
of  the  faces  like  that  of  talc,  of  the  cross  fracture  waxy.  Opaque 
in  thick  plates,  translucent  in  thin  plates.  This  mineral  is  found  in 
a  red  granite,  at  Birkopsokern  near  Abo  in  Finland. 

BONUS  HENRI'CUS,  a  kind  of  weed,  formerly  supposed  to  possess 
medicinal  properties.  [Chenotodium.] 

BOOBY,  the  Euglish  name  for  a  genus  of  Pelecanidw  (Dysporus  of 


Illiger,  Moras  of  Vieillot,  Les  Fous  of  the  French),  separated  with 
good  reason  from  the  true  Pelicans  by  Brisson  under  the  name  of 
Hula. 

The  term  Booby  is  more  particularly  applied  by  navigators  to  that 
species  (Sula  fusca  of  Brisson)  which  inhabits  the  desolate  islands 
and  coasts  where  the  climate  is  warm  or  even  temperate  throughout 
the  greater  part  of  the  globe.  The  apparent  stupidity  of  the  Boobies 
is  proverbial ;  calmly  waiting  to  be  knocked  on  the  head  as  they  sit 
on  shore,  or  perching  on  the  yard  of  a  ship  till  the  sailor  climbs  to 
their  resting-place  and  takes  them  off  with  his  hand,  they  fall  an  easy 
prey  to  the  most  artless  bird-catcher.  Even  Byron's  shipwrecked 
wretches,  though 

 "  Stagnant  on  the  sea 

They  lay  like  carcases," 

"  caught  two  boobies  and  a  noddy ; "  and  the  incident  actually  did 
occur  in  Bligh's  celebrated  boat-voyage,  consequent  on  the  mutiny  on 
board  the  Bounty,  when  he  and  his  boat's  crew  were  in  a  most 
deplorable  state. 

"Monday,  the  25th,"  says  Bligh,  "at  noon,  some  noddies  came  so 
near  to  us  that  one  of  them  was  caught  by  hand.  ...  In  the 
evening,  several  boobies  flying  very  near  to  us,  we  had  the  good 
fortune  to  catch  one  of  them.  ...  I  directed  the  bird  to  be  killed 
for  supper,  and  the  blood  to  be  given  to  three  of  the  people  who  were 
the  most  distressed  for  want  of  food.  The  body,  with  the  entrails, 
beak,  and  feet,  I  divided  into  eighteen  shares.  .  .  .  Tuesday,  the 
26th.  In  the  morning  we  caught  another  booby,  so  that  Providence 
appeared  to  be  relieving  our  wants  in  an  extraordinaiy  manner.  The 
people  were  overjoyed  at  the  addition  to  their  dinner,  which  was 
distributed  in  the  same  manner  as  on  the  preceding  evening,  giving 
the  blood  to  those  who  were  the  most  in  want  of  food." 

Dampier  says  that  in  the  Alcrane  Islands  (Alacranes),  on  the  coast 
of  Yucatan,  the  crowds  of  these  birds  were  so  great  that  he  could  not 
pass  their  haunts  without  being  incommoded  by  their  pecking.  He 
observed  that  they  were  ranged  in  pairs,  and  conjectured  that  they 
were  male  and  female.  He  succeeded  in  making  some  fly  away  by 
the  blows  he  bestowed  on  them,  but  the  greater  part  remained  in 
spite  of  his  efforts  to  compel  them  to  take  flight.  De  Gennes,  in  his 
voyage  to  the  Straits  of  Magalhaens,  says  that  in  the  Island  of 
Ascension  there  were  such  quantities  of  Boobies  that  the  sailors 
killed  five  or  six  at  a  time  with  one  blow  of  a  stick.  The  Vieomte  de 
Querhoent  says  that  the  French  soldiers  killed  an  immense  quantity 
at  this  same  island,  and  that  their  loud  cries  when  disturbed  at  night 
were  quite  overpowering. 

This  apparent  exception  to  the  general  rule  of  self-preserving 
instinct  is  so  remarkable,  that  we  are  led  to  look  for  some  cause,  and 
perhaps  this  is  to  be  found  in  the  structure  of  the  animal ;  for 
according  to  many  writers  whose  veracity  cannot  be  questioned,  the 
Boobies  stay  to  be  taken  and  killed  after  they  have  become  familiar 
with  the  effect  produced  by  the  blows  or  shot  of  their  persecutors. 
In  the  case  of  most  other  animals,  which,  from  not  knowing  his 
power,  have  suffered  man  to  approach  them  to  their  destruction, 
alarm  has  been  soon  taken,  the  idea  of  danger  has  been  speedily 
associated  with  his  appearance,  and  safety  has  been  sought  in  flight ; 
but  the  wings  of  the  Booby  are  so  long  and  its  legs  so  short,  that 
when  once  at  rest  on  level  ground  the  bird  has  great  difficulty  in 
bringing  the  former  into  action,  and  when  so  surprised  it  has  no 
resource  but  to  put  on  a  show  of  resistance  with  its  beak,  which  is  to 
be  sure  generally  despised  by  the  aggressor. 

In  the  cases  recorded  by  Bligh  the  birds  were  probably  fatigued  by 
wandering  too  far  from  the  rocky  shores,  which  are  their  ordinary 
haunts.  There  they  are  generally  to  be  seen  constantly  on  the  wing 
over  the  waves  which  beat  at  the  foot  of  the  crags,  intent  on  fishing. 
Though  so  well  furnished  with  oars,  they  are  said  to  swim  but  seldom, 
and  never  to  dive.  Their  mode  of  taking  their  prey  is  by  dashing 
down  from  on  high  with  unerring  aim  upon  those  fishes  which  fre- 
quent the  surface,  and  instantly  rising  again  into  the  air.  They  walk 
with  difficulty,  and  when  at  rest  on  land  their  attitude  is  nearly 
vertical,  and  they  lean  on  the  stiff  feathers  of  the  tail,  like  the 
cormorants,  as  a  third  point  of  support.  The  ledges  of  rocks  or  cliffs 
covered  with  herbage  are  the  places  generally  selected  for  the  nest, 
and  there  in  great  companies  they  lay  their  eggs,  each  hen  bird  depo- 
siting from  two  to  three.  The  young  birds  for  some  days  after  then- 
exclusion  are  covered  with  a  down,  so  long  and  thick  that  they 
resemble  powder-puffs  made  of  swan's  down. 

The  Boobies  seldom  wander  more  than  twenty  leagues  from  land, 
to  which  they  usually  return  every  evening,  and  their  appearance  is 
considered  by  mariners  as  a  sure  token  of  their  vicinity  to  some 
island  or  coast. 

The  colour  of  the  Sula  fusca,  or  Brown  Booby,  is  blackish-brown,  or 
ashy-brown  above  and  whitish  beneath  ;  the  primaries  are  black,  and 
the  naked  skin  about  the  face  is  reddish ;  the  orbits  and  base  of  the 
bill  are  yellow,  and  the  point  of  the  bill  is  brown ;  the  legs  are  of  a 
straw  colour. 

In  length  the  Brown  Booby  is  about  2  feet  5  inches,  the  bill 
measuring  4  J  inches  or  thereabout,  and  the  tail  10  inches  :  the  young 
birds  are  spotted  with  white  and  brown. 

It  is  almost  impossible  to  open  the  pages  of  the  old  voyagers  who 
have  fallen  in  with  these  Boobies  without  finding  some  entertaining 
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accounts  of  the  constant  persecution  to  which,  the  latter  are  subjected 
by  the  Frigates  or  Man-of-War  Birds.  Lesson  indeed  doubts  this. 
He  say3,  "  The  boobies  have  been  so  named  because  it  has  been 
supposed  that  the  frigates  compelled  them  to  disgorge  the  fish  which 
they  had  taken ;  but  this  appears  to  us  to  be  erroneous.  The  booby 
is  warlike,  he  lives  fearlessly  near  the  frigate,  and  swallows  the  fish 
which  he  has  captured  in  peace."  Buffon,  Cuvier,  and  Temminck,  on 
the  contrary,  evidently  give  credence  to  the  narratives  of  the  Frigate- 
persecution,  and  indeed  it  is  difficult  to  believe  that  so  many  eye- 
witnesses should  be  mistaken. 


Brown  Booby  (Sula  fusca). 


Feuillee  says,  "  I  have  had  the  pleasure  of  seeing  the  frigates  give 
chase  to  the  boobies.  When  they  return  in  bands  towards  evening 
from  their  fishiug,  the  frigates  are  in  waiting,  and  dashing  upon  them 
compel  them  all  to  cry  for  succour,  as  it  were,  and,  in  crying,  to  dis- 
gorge some  of  the  fish  which  they  are  carrying  to  their  young  ones. 
Thus  do  the  frigates  profit  by  the  fishing  of  the  boobies,  which  they 
then  leave  to  pursue  their  route."  Leguat  in  his  voyage  thus  writes  : 
— "  The  boobies  come  to  repose  at  night  upon  the  Island  Rodriguez, 
and  the  frigates,  which  are  large  birds,  so  called  from  their  lightness 
and  speed  in  sailing  through  the  air,  wait  for  the  boobies  every  evening 
on  the  tops  of  the  trees.  They  rise  on  the  approach  of  the  latter  very 
high  in  the  air  and  dash  down  upon  them  like  a  falcon  on  his  prey, 
not  to  kill  them  but  to  make  them  disgorge.  The  booby,  struck  in 
this  manner  by  the  frigate,  gives  up  his  fish,  which  the  frigate  catches 
in  the  air.  The  booby  often  shrieks  and  shows  his  unwillingness  to 
abandon  his  prey,  but  the  frigate  mocks  at  his  cries,  and  rising  dashes 
down  upon  him  anew  till  he  has  compelled  the  booby  to  obey." 
William  Dampier  observes  that  he  remarked  that  the  man-of-war 
birds  and  the  boobies  always  left  sentinels  near  their  young  ones, 
especially  while  the  old  birds  were  gone  to  sea  on  their  fishing  expe- 
ditions ;  and  that  there  were  a  great  number  of  sick  or  crippled  man- 
of-war  birds  which  appeared  to  be  no  longer  in  a  state  to  go  out  for 
provision.  They  dwelt  not  with  the  rest  of  their  species,  and  whether 
they  were  excluded  from  their  society  or  had  separated  themselves 
voluntarily,  they  were  dispersed  in  various  places  waiting  apparently 
for  an  opportunity  of  pillage.  He  adds  that  one  day  he  saw  more 
than  twenty  on  one  of  the  islands  (the  Alcranes),  which  from  time  to 
time  made  sorties  to  procure  booty.  The  man-of-war  bird  that  sur- 
prised a  young  booby  without  its  guard  gave  it  a  great  peck  upon  the 
back  to  make  it  disgorge  (which  it  instantly  did)  a  fish  or  two  as  big 
as  one's  wrist,  which  the  old  man-of-war  bird  quickly  swallowed.  He 
further  speaks  of  the  persecution  of  the  parent  boobies  by  the  able- 
bodied  frigates,  and  says  that  he  himself  saw  a  frigate  fly  right  against 
a  booby,  and  with  one  blow  of  its  bill  make  the  booby  give  up  a  fish 
juat  swallowed,  upon  which  the  frigate  darted  with  such  celerity  that 
he  seized  it  before  it  reached  the  water.  Catesby  and  others  mention 
similar  encounters.  Nuttall  says,  "  The  boobies  have  a  domestic 
enemy  more  steady,  though  less  sanguine  in  his  persecutions,  than 
man ;  this  is  the  frigate  pelican  or  man-of-war  bird,  who  with  a  keen 
eye  desorying  his  humble  vassal  at  a  distance,  pursues  him  without 
intermission,  and  obliges  him  by  blows  with  its  wings  and  bill  to 
surrender  his  finny  prey,  which  the  pirate  instantly  seizes  and  swallows. 
....    The  booby  utters  a  loud  cry,  something  in  sound  betwixt 
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that  of  the  raven  and  the  goose  ;  and  this  quailing  is  heard  more 
particularly  when  they  are  pursued  by  the  frigate,  or,  when  assembled 
together,  they  happen  to  be  seized  by  any  sudden  panic." 

Their  nests,  according  to  Dampier,  are  built  in  trees  in  the  Isle  of 
Aves,  though  they  have  been  observed  in  other  places  to  nestle  on 
the  ground.  They  always  associate  in  numbers  in  the  same  spot,  and 
lay  one  or  two  eggs.  The  young  are  covered  with  a  very  soft  and 
white  down.  Nuttall  says  that  they  abound  on  rocky  islets  off  the 
coast  of  Cayenne  and  along  the  shores  of  New  Spain  and  Caracas,  as 
well  as  in  Brazil  and  on  the  Bahamas,  where  they  are  said  to  breed 
almost  every  month  in  the  year.  In  summer,  he  adds,  they  are  net 
uncommon  on  the  coasts  of  the  Southern  States  of  North  America. 
The  flesh  he  describes  as  black  and  unsavoury. 

Other  species  of  Sula  are  also  called  Boobies.  [Sula.] 

BO'OPS,  a  genus  of  Fishes  of  the  order  Acanthopterygii,  and,  accord- 
ing to  Cuvier's  arrangement,  belonging  to  the  fourth  family  of  that 
tribe  called  Sparo'idcs  or  Sparidce, 

This  genus  is  chiefly  characterised  by  the  species  possessing  tren- 
chant teeth  ;  the  mouth  is  small  and  not  protractile.  The  speoies  are 
generally  of  brilliant  colouring.  Most  of  them  occur  in  the  Mediter- 
ranean. 

Boops  salpa  (Sparus  salpa  of  Linnaeus)  is  of  an  oblong-ovate  form. 
The  ground  colour  of  its  body  is  bluish,  on  which  are  several  longi- 
tudinal yellow  stripes. 

BOOTTIA,  a  genus  of  plants  belonging  to  the  natural  order  Hydro- 
charidacece,  the  species  of  which  are  eaten  as  pot-herbs. 

BORACITE.  [Boron.] 

BORAGE.  [Borago.] 

BORAGINA'CEJE,  Borage-Worts,  the  Borage  Tribe,  a  natural  order 
of  regular-flowered  Monopetalous  Dicotyledons,  which  are  readily  dis- 
tinguished from  all  others  by  having  their  ovary  deeply  divided  into 
four  lobes,  from  the  middle  of  which  arises  a  single  style.  They  are 
moreover  characterised  by  their  flowers  being  arranged  in  a  gyrato 


Lung-Wort  (Pulmonaria  angustifolia), 
1,  A  corolla ;  2,  the  same  cut  open  ;  3,  the  tube  of  the  same ;  i,  the  base  of 
the  same  with  the  ovary  and  its  four  lobes  ;  5,  an  anther  ;  6,  calyx  ;  7,  a  section 
of  the  calyx,  showing  the  four-lobed  fruit ;  8,  a  ripe  calyx  ;  9,  an  achenium. 

manner  before  they  expand.  The  Common  Borage  is  often  taken  as 
the  type  of  this  order,  and  in  fact  represents  not  only  its  peculiarities 
of  structure,  but  sensible  properties ;  for  all  the  known  species  agree 
in  having  an  insipid  juice,  and  their  surface  covered  over  with  stiff 
white  hairs,  which  communicate  a  peculiar  asperity  to  the  skir.,  whence 
these  plants  were  formerly  called  Asperifolice,  or  '  rough-leaved.'  In 
the  structure  of  their  ovary  these  plants  are  closely  allied  with 
Lamiacece.    Their  regular  flowers  and  the  absence  of  volatile  oil  in 
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their  leaves,  and  five  stamens,  at  once  distinguish  them.  They  also 
resemble  Nolanaaeie,  but  from  these  they  are  distinguished  by  their 
gyrate  inflorescence.  The  species  are  principally  natives  of  the  tem- 
perate countries  of  the  northern  hemisphere.  The  properties  of  this 
order  are  not  active.  Nevertheless  several  have  been  used  in  medicine ; 
one  species  yields  alkanet,  and  many  of  them  are  cultivated.  It  con- 
tains 53  genera  and  about  600  species.    [Anchusa  ;  Echium  ;  Puljio- 

NARIA  ;  StEENHAMMARIA  ;   LlTHOSPERMUM  ;    MYOSOTIS  ;  SYMPHYTUM  ; 

Borago  ;  Cynoglossum.] 

BORA'GO,  a  genus  of  plants,  the  type  of  the  natural  order  Bora- 
r/inacece,  and  placed  in  the  tribe  Anchusae.  This  tribe  is  distinguished 
by  possessing  four  nuts  affixed  to  an  hypogynous  disk,  with  an  exca- 
vated space  surrounded  by  a  tumid  ring  at  their  base.  The  genus 
Borago  has  a  calyx  with  five  deep  segments  ;  a  rotate  corolla  with 
the  tube  very  short,  the  throat  with  short  erect  emargiuate  scales ; 
exserted  stamens,  the  filaments  bifid,  the  inner  fork  bearing  the  anther ; 
the  anthers  linear,  lanceolate,  conuivent  in  the  form  of  a  cone.  All  the 
species  are  rough  plants,  with  fusiform  roots,  oblong  or  lanceolate 
leaves,  and  blue  panicled  drooping  flowers. 

B.  officinalis,  Common  Borage,  has  the  lower  leaves  obovate,  obtuse, 
attenuated  below ;  the  segments  of  the  corolla  ovate,  acute,  flat,  t 
spreading.  The  flowers  are  blue,  and  the  whole  plant  is  hispid,  with 
tubercled  hairs.  This  plant  appears  to  be  originally  a  native  of  Aleppo,  | 
but  is  now  naturalised  in  most  countries  of  Europe.  In  Great  Britain 
it  is  not  uncommon  on  rubbish  and  in  waste  places.  Borage  had 
formerly  a  great  reputation  as  a  cordial.  Its  virtues  in  this  respect 
must  have  been  overrated,  as  in  common  with  the  whole  family  to 
which  it  belongs  it  possesses  no  very  active  properties.  The  tissues 
contain  gum,  and  on  this  account  it  may  be  used  as  a  demulcent.  It 
also  possesses  nitrate  of  potash,  as  well  as  other  plants  of  the  order, 
which  renders  it  slightly  febrifuge.  Withering  says  the  young  tender  1 
leaves  may  be  used  as  salads  or  as  a  pot-herb.  Three  other  species 
are  described:  B.  crassifolia,  a  native  of  Persia;  B.  longifolia,  from 
Numidia ;  and  B.  laxifiora,  a  native  of  Corsica.  They  are  all  plants 
of  the  easiest  culture.  They  may  be  always  propagated  by  seed, 
which  should  be  sown  in  the  open  ground.  They  form  pretty  border- 
flowers. 

(Babington,  Manual  of  British  Botany;  G.  Don,  Gardener's  Dic- 
tionary.) 

BORA'SSUS,  a  genus  of  Palms,  called  Tala  in  Sanscrit  and  Palmyra 
by  the  English,  in  imitation  of  the  Portuguese,  who  name  it  Palmeira 
Brava.  It  is  defined  by  Roxburgh  as  having  dioecious  hexandrous 
flowers ;  the  calyx  and  corolla  in  the  males  consisting  each  of  three 
distinct  pieces,  and  in  the  females  of  from  eight  to  twelve  in  a  confused 
state  ;  and  the  ovary  of  three  cells,  changing  to  a  three-seeded  drupe. 
There  is  but  one  species  according  to  writers  on  Indian  botany  ;  but 
it  is  not  certain  that  more  than  one  distinct  palm  is  not  confounded 
under  the  common  name  of  Palmyra. 

Borassus'flabeUiformis  is  the  only  species.  This  plant  grows  all  over 
India,  both  on  the  continent  and  in  the  islands,  where  it  is  esteemed 
of  the  greatest  use  on  account  of  the  vinous  sap  and  the  sugar  which 
are  extracted  from  it.  Its  trunk  is  from  25  to  40  feet  high  when  full 
grown,  and  is  perceptibly  thicker  at  the  base  than  at  the  summit.  The 
leaves  are  fan-shaped,  about  4  feet  long,  and  placed  upon  stalks  of  about 
the  same  length,  which  are  spiny  at  their  edges  ;  each  leaf  is  divided 
into  from  70  to  80  rays,  which  are  ragged  at  the  end,  and  the  largest 
of  which  are  placed  in  the  centre.  The  fruit  is  about  as  big  as  a  child's 
head,  three-cornered,  with  the  angles  rounded  off,  and  a  little  furrowed. 
It  consists  of  a  thick,  fibrous,  rather  succulent,  yellowish-brown  rind, 
containing  three  seeds  the  size  of  a  goose-egg.  When  young  the  shell 
of  the  seed  is  so  soft  that  it  may  be  readily  pierced  by  the  finger,  and 
the  pulpy  matter  which  it  then  contains  is  cool  and  sweet  and  refresh- 
ing ;  but  when  ripe  all  this  changes  to  a  hard  bluish  albumen,  which 
is  insipid  and  uneatable.  The  outer  wood  of  the  stem  when  old 
becomes  very  hard  and  brown,  and  although  scarcely  to  be  cut 
transversely,  nevertheless  divides  freely  in  a  longitudinal  direction  : 
it  is  capable  of  taking  a  fine  polish,  and  is  frequently  made  use  of  for 
bows.  The  young  wood  in  the  centre  is  white,  soft,  and  worthless. 
"  This  magnificent  palm,"  says  Sir  William  Jones,  "  is  justly  con- 
sidered the  king  of  its  order,  which  the  Hindoos  call  'trina  druma,'  or 
grass-trees.  Van  Rheede  mentions  the  bluish,  gelatinous,  pellucid 
substance  of  the  young  seeds,  which  in  the  hot  season  is  cooling  and 
rather  agreeable  to  the  taste  ;  but  the  liquor  extracted  from  the  tree 
is  the  most  seducing  and  pernicious  of  intoxicating  juices.  When 
just  drawn  it  is  as  pleasant  as  Pouhon  water  fresh  from  the  spring, 
and  almost  equal  to  the  best  mild  champagne.  From  this  liquor, 
according  to  Rheede,  sugar  is  extracted;  and  it  would  be  happy 
for  these  provinces  if  it  were  always  applied  to  so  innocent  a 
purpose." 

The  mode  of  obtaining  the  sap  of  this  palm  is  stated  by  Rumf  to 
be  by  crushing  the  young  inflorescence  and  amputating  the  upper 
half ;  the  lower  is  then  tied  to  a  leafstalk,  and  has  a  vessel  usually  of 
bamboo  attached  to  its  end.  The  vessel  gradually  fills  with  sap,  and 
is  removed  every  morning ;  when  replaced  a  fresh  slice  is  cut  from  the 
wounded  end  of  the  inflorescence — an  operation  which  is  repeated 
daily  until  the  whole  of  the  raceme  is  sliced  away.  In  procuring  the 
sugar  exactly  the  same  process  is  followed,  but  the  inside  of  the 
receiver  is  powdered  with  lime,  which  prevents  fermentation  taking 


place  :  the  juice  is  afterwards  boiled  down  and  finally  dried  by 

exposure  to  smoke  in  little  baskets. 


Palmyra  (Eornssus  flalelliformh). 
1,  A  male  spadix  ;  2,  a  female  spadix,  inflorescence  with  the  spathes  at  its 
base  ;  3,  the  back  of  a  male  flower ;  4,  the  front  of  the  same  ;  5,  a  female 
flower  ;  6,  the  same  stripped  of  its  scales  and  showing  barren  stamens  enveloping 
the  ovary. 

BORAX.  [Boron.] 

BO'RBORUS  (Iphcerocera  of  Latreille),  a  genus  of  Dipterous  or 
Two-Winged  Flies,  of  the  family  Muscidce.  Its  chief  characters  exist 
in  the  posterior  thighs,  which  are  much  compressed,  and  the  two 
basal  joints  of  the  posterior  tarsi,  which  are  considerably  larger  than 
the  following.  The  head  is  concave  in  front  and  reflexed  towards  the 
mouth  :  the  antennae  diverge,  and  are  sometimes  almost  as  long  as  the 
fore  part  of  the  head.  The  second  cell  of  the  posterior  extremity  of 
the  wing  (the  last  of  the  two  which  occupy  the  middle  of  its  length) 
is  closed  before  it  reaches  the  margin. 

These  little  flies  are  found  in  marshy  places,  and  on  putrid  sub- 
stances, but  more  particularly  dung-heaps,  in  which  probably  their 
larvae  reside  ;  they  are  always  abundant  about  cucumber  frames,  and 
are  of  a  brownish  colour ;  most  of  the  species  when  expanded  would 
scarcely  measure  a  quarter  of  an  inch. 

BORECOLE,  a  variety  of  Brassica  oleracea,  also  called  Sprouts. 

[BRASSICACEiE.] 

BORER,  a  name  for  the  worm-like  fish,  known  also  by  the  name  of 
the  Myxine,  the  Glutinous  Hag,  and  Blind  Fish.  [Myxine.] 

BO'REUS  (Latreille),  a  genus  of  Insects  of  the  order  Neuroptcra, 
and  family  PanorpidcB.  This  genus,  of  which  only  one  species  is 
known  (B.  hyemalis),  is  not  only  remarkable  for  its  structure,  but  from 
the  curious  circumstance  of  its  having  been  found  in  the  winter  months 
only,  and  is  said  even  to  have  been  seen  on  the  Alps  running  about  on 
the  snow  :  its  most  common  abode  however  appears  to  be  in  moss. 

B.  hyemalis  is  about  one  quarter  of  an  inch  long  and  of  a  greenish 
colour,  with  the  legs  inclining  to  red ;  and,  unlike  the  rest  of  its  tribe, 
the  female  possesses  no  wings,  and  those  of  the  male  are  only  rudimen- 
tary. The  antennae  are  long  and  thread-like,  the  parts  of  the  mouth 
are  produced  into  a  kind  of  proboscis ;  the  abdomen  of  the  female  is 
furnished  with  a  large  ovipositor.  It  is  rather  a  scarce  insect  in  this 
country. 

BORNIA,  a  genus  of  Fossil  Plants  from  the  Coal  Formation, 
including  Bornia  equisetiformis,  which  Lindlev  ranks  in  A  sterophyllitef 
('Foss.  Flora/  t.  124). 
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BORON.  Minerals  containing  Boron  or  any  of  its  compounds  as 
an  essential  component  part  are  comparatively  few  in  number,  and 
only  found  in  a  few  spots  ;  it  may  be  therefore  considered  as  one  of 
the  least  predominating  of  the  elements.  It  is  the  basis  of  Sassoline, 
or  native  boracic  acid  ;  Borax,  or  borate  of  soda ;  Boracite,  or  borate 
of  magnesia ;  Datholite,  or  borate  and  silicate  of  lime  ;  and  Botryolite. 

It  also  enters  as  boracic  acid  into  the  composition  of  Axinite  and 
Tourmaline,  but  only  in  small  quantity,  most  analyses  giving  between 
two  and  three  per  cent,  of  the  acid  in  the  former  mineral,  and  between 
four  and  five  per  cent,  in  the  latter. 

The  presence  of  Boron  in  any  mineral  may  be  readily  detected  with 
the  blow-pipe,  owing  to  the  beautiful  green  tint  communicated  to  the 
flame  by  the  boracic  acid.  The  facility  with  which  the  tint  is 
obtained  depends  on  the  element  with  which  the  boracic  acid  is 
combined  ;  in  every  instance  however  it  may  be  detected  by  the 
following  process  : — Let  a  flux,  composed  of  44  parts  of  bisulphate  of 
potash  and  one  of  finely-powdered  fluor-spar,  be  well  mixed  with 
about  an  i*qual  quantity  of  the  assay,  which  must  then  be  formed 
into  a  paste  by  the  addition  of  a  little  moisture.  A  small  quantity  of 
this  being  taken  up  on  the  extremity  of  a  platinum  wire  must  first  be 
dried,  and  then  exposed  to  a  high  temperature  until  it  is  fused,  being 
held  within  but  near  the  extremity  of  the  blue  flame.  When  the 
mass  is  fused  it  appears  for  a  few  moments  enveloped  in  a  pure  green 
flame,  which  soon  disappears,  and  cannot  be  again  produced.  The 
theory  of  the  changes  is  this  : — The  fluorine  of  the  flux  being  set  free 
by  the  excess  of  sulphuric  acid  unites  with  the  boron  of  the  assay, 
forming  the  fln.oboracic  acid,  which  at  the  moment  of  its  volatilisation 
communicates  the  green  tint  to  the  flame.  This  process  is,  however, 
only  necessary  for  the  detection  of  the  boracic  acid  in  axinite  and 
tourmaline,  as  the  flame  is  permanently  coloured  by  sassoline, 
boracite,  datholite,  and  botryolite  ;  and  the  same  effect  is  produced 
by  moistening  the  glass  of  boron  with  sulphuric  acid  and  again 
fusing  it. 

The  native  boracic  acid  is  found  as  a  deposit  in  several  of  the 
lagunes  of  Tuscany,  and  also  in  considerable  abundance  in  the  hot 
springs  near  Sasso  in  the  same  country,  whence  it  has  been  called 
Sassoline.  It  occurs  in  the  form  of  thin  scaly  particles,  or  crystalline 
grains  either  loose  or  aggregated  in  the  form  of  a  crust.  These 
crystalline  grains  are  hydrated  boracic  acid,  the  constitution  of  which 
may  be  expressed  by  the  formula — 

Boron  1 ;  Oxygen  6  ;  Water  6, 
as  given  by  Berzelius,  ICO  parts  of  sassoline  being  composed  of  boracic 
acid  56  37,  water  43'63  :  their  specific  gravity  is  1'48.    The  lustre  is 
pearly,  and  the  colour  is  grayish  or  yellowish-white  :  they  are  slightly 
translucent. 

It  loses  its  water  of  crystallisation  and  fuses  at  a  very  low  tempera- 
ture, forming  a  glassy  globule,  which  is  a  non-conductor  of  electricity, 
and  becomes  resinously  electric  on  friction.  It  has  also  been  found 
more  recently  by  Dr.  Holland  to  be  a  deposit  of  the  solfatara  within 
the  crater  of  Volcano,  one  of  the  Lipari  Isles,  being  an  exhalation  of 
the  fumaroles,  around  the  edges  of  which  it  forms  thin  filaments  or 
cakes  on  the  surface  of  the  sulphur. 

Borax,  or  borate  of  soda,  is  principally  employed  in  the  arts  as  a 
flux  in  several  metallurgical  processes,  and  is  very  advantageously 
used  in  the  process  of  soldering  metals.  To  the  chemist  it  is  an 
invaluable  re-agent  in  experimenting  with  the  blow-pipe. 

Borax  is  soluble  in  twelve  times  its  weight  of  cold  and  twice  its 

weight  of  boiling  water,  from  which  it  may   

be  readily  obtained  in  very  perfect  crystals  of  ^^s. 
the  oblique  prismatic  system.    The  more  usual  1 j  I  I 
form  of  these  is  represented  in  the  accom-  ! 

panying  figure,  where  the  faces  r  are  the   j  r     M  j         j  T 
vertical  prism,  the  angles  of  which  are,  accord-  j 
ing  to  the  measurements  of  Phillips,  86°  30'  y 

and  93°  30',  the    acuter  edge  of  which  is  \          j  L 

truncated  by  M,  the  obtuser  by  T,  while  P  (f^^^iij^/ 

is  the  inclined  terminal  plane,  and  makes  ^  

with  M  an  angle  of  106°  30' ;  0  are  the  faces  of  a  hemi-octohedron. 
The  following  are  the  measurements  given  by  Phillips  :  — 


r  on  r   86°  30' 

P  on  r   101°  30' 

M  on  r   133°  20' 

P  on  M   106°  30' 

P  on  0   139°  15' 

O  on  O   122°  34'. 


It  is  very  common  to  find  the  edges  between  O  and  r  truncated. 
The  specific  gravity  varies  from  1*5  to  1*7  ;  the  hardness  from  2  to 
2'5.  When  coloured  it  is  of  a  light  yellowish-green  :  the  fracture  is 
conchoidal  and  of  a  resinous  lustre. 

The  chemical  composition  as  given  by  Berzelius  is — 

Boracic  Acid  36  52 

Soda  16-37 

Water  47-11 

Boracite  is  in  many  respects  one  of  the  most  interesting  bodies  of 
the  inorganic  kingdom.  It  was  first  described  by  Lasius  in  1787 
under  the  name  of  cubic  quartz,  and  was  found  in  the  gypsum  rocks 
near  Luneburg  in  Brunswick,  where  it  occurs  in  small  crystals,  which 
are  perfectly  developed  on  every  side  and  imbedded  in  the  gypsum. 


The  crystals  usually  present  a  combination  of  the  cube,  dodecahedron, 
and  the  two  hemi-octohedrons,  in  which  combinations  sometimes  the 
one  sometimes  the  other  form  predominates.  The  locality  was  for 
some  time  the  only  spot  where  boracite  was  found,  until  the  crystals 
were  discovered  in  a  gypsum  rock  called  Segeberg  in  Holstein,  at  the 
foot  of  which  is  situated  a  small  village  of  the  same  name.  The  crystals 
of  the  Boracite  of  this  spot  possess  the  same  characters  as  those  of 
Luneburg,  and  add  considerable  interest  to  the  very  peculiar  rock  in 
which  they  are  found,  which  is  itself  a  very  remarkable  object  from 
its  abrupt  elevation  over  the  sandy  plain  of  Holstein.  It  is  described 
in  the  '  Geognostischen  Aufsatzen '  of  Steffens,  who  considers  it  to  be 
of  the  same  formation  as  the  gypsum  of  the  Paris  basin. 

Boracite  has  been  analysed  by  Stromeyer,  who  found  it  to  be  com- 
posed of  boracic  acid  67,  magnesia  33.  The  specific  gravity  is  2'9  ;  it 
is  transparent,  but  also  frequently  opaque  ;  the  hardness  is  6'5  to  7  ;  it 
is  brittle,  and  has  a.  conchoidal  fracture.  The  lustre  is  vitreous, 
inclining  to  adamantine.  The  colour  is  usually  a  yellowish  or  greenish 
gray. 

It  fuses  easily  before  the  blowpipe,  at  first  with  much  foam,  and 
then  forms  a  glass  globule,  which  crystallises  on  cooling,  so  that  the 
surface  is  covered  with  fine  acicular  points.  When  just  so  much  soda 
is  added  as  will  form  with  it  a  clear  glass,  it  will  then  crystallise  as 
perfectly  as  the  phosphate  of  lead. 

BORRERA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Lichens,  named  by  Acharius  in  honour  of  William  Borrer,  F.L.S.,  who 
has  very  successfully  cultivated  Cryptogamic  Botany,  especially  that 
of  Great  Britain.  One  species  B.  furfuracea  has  the  reputation  of 
being  astringent  and  febrifuge.  A  genus  of  Cinchonaceous  plants  has 
also  been  named  after  Mr.  Borrer.  [Borreria.] 

BORRERIA,  a  genus  of  plants  named  in  honour  of  William  Borrer, 
F.L.S.  It  belongs  to  the  natural  order  Cinchonaceir,  and  has  tho 
following  characters  : — Calyx  with  an  ovate  tube,  and  a  permanent 
limb  which  is  parted  into  2-4  teeth ;  corolla  salver-shaped  or  funnel- 
shaped,  4-lobed ;  stamens  4,  exserted  or  inclosed ;  stigma  bifid  or 
undivided ;  capsule  crowned  by  the  limb  of  the  calyx,  2-celled, 
opening  from  the  apex  at  the  dissepiment  when  mature,  but  without 
any  dissepiment;  coccse  or  nuts  1-seeded,  opening  by  a  longitudinal 
chink  inside.  The  species,  which  are  very  numerous,  are  most  of 
them  herbs  or  undershrubs,  and  are  nearly  all  natives  of  tropical 
America. 

B.  ferruginea,  has  a  herbaceous,  hard,  erect,  branched  stem ; 
tetragonal  hairy  branches  ;  oblong,  acute,  obliquely  3-4-nerved  leaves, 
scabrous  above  and  pale  beneath,  and  scabrous  on  the  nerves  from 
hairs ;  bristles  of  the  stipules  the  length  of  the  sheath ;  whorls  of 
flowers  globose,  terminal,  and  axillary  ;  capsule  downy,  crowned  by 
the  four  subulate  teeth  of  the  calyx.  This  plant  is  a  native  of  Brazil, 
in  elevated  pastures  in  the  provinces  of  Minas  Geraes  and  St.  Paul. 
The  plant  is  called  Poaya,  and  Poaya  da  Maya  at  Cape  Frio.  This  is 
one  of  the  plants  which  yield  a  bastard  ipecacuanha.  The  roots  are 
of  a  brown  colour,  and  when  taken  produce  sickness  and  vomiting. 

B.  Poaya  is  glabrous,  and  has  a  herbaceous  simple  tetragonal 
stem ;  sessile  oblong-elliptic  acute  leaves,  obliquely  6-nerved  on  both 
sides  of  the  midrib ;  the  stipules  cleft  into  many  long  bristles  ;  whorls 
of  flowers  capitate,  sessile,  few,  axillary,  and  a  larger  terminal  one; 
lobes  of  calyx  4,  lanceolate  linear  acute,  longer  than  the  ovarium  ; 
corolla  smooth ;  anthers  exserted.  A  native  of  Brazil  in  elevated 
pastures.  It  has  blue  flowers.  The  roots  are  white,  and  produce 
sickness  when  taken,  and  are  consequently  frequently  substituted  for 
ipecacuanha.  The  leaves  when  chewed  have  a  sweet  taste  at  first, 
and  afterwards  an  acid  one ;  a  decoction  of  them  is  sometimes 
employed  in  the  cure  of  colic.  Upwards  of  80  species  of  this  genus 
have  been  described,  of  which  only  the  above  two  appear  to  be  used 
by  man.  They  may  be  cultivated  in  this  country  in  greenhouses.  A 
light  soil  suits  them  best,  and  cuttings  of  the  shrubby  pieces  readily 
strike  root  under  a  hand-glass  in  heat.  The  herbaceous  species 
require  the  same  treatment  as  other  tender  annuals. 

(Don,  Gardener  s  Dictionary.) 

BOS.  [Bovid.e.] 

BO'STRICHUS  (Latreille),  a  genus  of  Insects  belonging  to  the 
order  Coleoptera,  of  the  family  Xylophagi.  Generic  characters  : — 
Body  oblong,  cylindrical,  or  neariy  so;  head  rounded,  capable  of 
being  retracted  within  the  thorax  as  far  as  the  eyes ;  eyes  distinctly 
projecting  ;  antenna?  ten-jointed,  short,  the  three  terminal  joints  large 
and  distinct,  twice  as  broad  as  the  remainder ;  the  five  following  joints 
small  and  close  together ;  the  two  remaining,  or  two  basal  joints, 
slightly  thickened  ;  palpi  tolerably  distinct,  about  equal  in  length  to 
the  mandibles,  short,  and  three-jointed  ;  thorax  convex  above,  the 
anterior  part  humped ;  legs  rather  short,  tarsi  four-jointed,  simple. 
The  insects  of  this  tribe  are  found  on  old  trees,  upon  which  their 
larva)  feed,  and  in  so  doing  they  generally  construct  their  burrows 
under  the  bark. 

•  Bostrichus  capucinus  (a  rare  species  in  this  country)  is  about  half  an 
inch  long ;  the  head,  antenna1,  thorax,  and  legs  are  black  ;  the  rest  of 
the  body  is  red. 

BOSWE'LLIA,  a  genus  of  balsamic  plants  belonging  to  the 
natural-order  Amyridoxece.  One  of  the  species  is  believed  by  Cole- 
brooke  to  be  the  Aiffavos  of  Theophrastus,  and  the  Thnrea  virga  of 
the  Romans.    ('Asiatic  Researches,'  vol.  ix.) 


(,«•}  BOTANY. 


It  appears  that  the  gum-resin  called  olibanum  is  the  frankincense 
that  was  used  by  tho  ancients  in  their  religious  ceremonies.  Linnaeus 
was  of  opinion  that  it  was  yielded  by  the  Lycian  juniper ;  but  that 
plant  is  a  native  of  the  south  of  France  as  well  as  of  the  Levant,  and 
the  bot  inists  of  that  country  deny  that  any  such  substance  is  produced 
by  their  juniper.  The  Greeks  obtained  their  frankincense  from 
Arabia.  The  Arabians  call  olibanum  both  Lubiin  and  Cundur ;  but 
as  benzoin  is  most  used  at  the  present  day  for  religious  purposes,  the 
Mohammedan  writers  of  India  on  Materia  Medica  apply  only  the  term 
Cundur  to  olibanum.  This  Cundur  has  been  ascertained  by  Messrs. 
Colebrooke,  Hunter,  and  Roxburgh  to  be  yielded  by  Boswellia 
thurifera  or  B.  serrala.  It  is  a  large  timber-tree  found  in  the  moun- 
tainous parts  of  India,  yielding  a  most  fragrant  resin  from  wounds 
made  in  the  bark.  Its  leaves  are  pinnate,  and  consist  of  about  ten 
pairs  of  hairy  serrated  oblong  leaflets,  each  of  which  is  from  an  inch 
to  an  inch  and  a  half  in  length.  The  flowers  are  pale  pink,  small, 
and  numerous.  The  calyx  is  5-lobcd,  the  corolla  of  5  downy  petals, 
the  disk  a  fleshy  crenelled  cup,  and  the  stamens  10,  alternately 
shorter.  The  fruit  is  a  3-sided,  3-valved,  3-celled  capsule,  containing 
a  single-winged  pendulous  seed  in  each  cell. 

From  this  Roxburgh  distinguishes  as  a  different  species  Boswellia 
glabra,  a  plant  also  yielding  a  resin  which  is  used  for  incense  and  as 
pitch  in  some  parts  of  India.  It  differs  from  the  last  in  having  no 
hairs  on  its  leaves,  in  its  leaflets  being  often  toothless,  and  in  its 
flowers  being  pauicled. 

A  substance  analogous  to  olibanum,  and  used  in  a  similar  way  in 
various  parts  of  the  world,  is  procured  from  several  different  trees, 
such  as,  in  America,  the  Croton  nitons  (Schwartz},  C.  thurifer  (Kunth), 
C.  adipatus  (Kunth) :  in  Columbia,  Baillieria  nerrifolia  (Kunth)  yields 
the  American  frankincense;  the  Amijris  (Icica  Tacamahaca,  Kunth) 
ambrosiaca  (Linn.),  yields  also  the  resin  coumier,  likewise  called 
American  frankincense. 

Laetia  apetaia  (Jacq.)  also  yields  a  substance  similar  to  frank- 
incense. 

Olibanum  occurs  in  commerce  of  two  kinds,  the  Arabian  and  East 
Indian.  The  former  kind  is  now  seldom  met  with,  and  its  origin  is  a 
subject  of  doubt;  the  latter  is  obtained  from  the  tree  aoove  described, 
and  to  it  we  limit  our  remarks.  There  are  two  vai'ieties  or  degrees  of 
fineness  of  it,  the  best  called  'olibanum  electrum,'  or  'in  granis,'  some- 
times called  'thus  mannro'  or  'thus  masculum'  :  the  other  is  termed 
'  olibanum  commune,'  or  'in  sortis,'  also  'fcemineum.'  The  first  occurs 
in  pieces  varying  from  the  size  of  a  hazel-nut  to  that  of  a  walnut,  or 
larger,  which  are  roundish  or  irregular  in  shape,  of  a  light  yellowish 
colour,  varying  to  red  or  brown  in  some  pieces,  opaque  or  semi- 
transparent,  the  outside  often  covered  with  a  white  powder,  and  upon 
being  pounded  the  whole  becomes  a  white  powder.  It  is  very 
friable,  and  breaks  with  a  dull,  sometimes  even,  sometimes  splintery 
fracture. 

The  second  sort  is  generally  in  larger  pieces,  mostly  of  a  dirty-gray 
or  fawn-colour,  and  intermingled  with  pieces  of  wood  and  other 
•impurities. 

BOTANY  is  that  branch  of  science  which  comprehends  all  that 
relates  to  the  Vegetable  Kingdom.  The  term  Botany  is  derived 
from  the  Greek,  in  which  fiorairq  signifies  any  kind  of  grass  or  herb, 
and  fioTavMn  the  art  which  teaches  the  nature  of  plants  and  herbs. 
The  structure  of  plants,  their  mode  of  growth,  their  habits  of  life, 
their  mutual  relations,  their  uses  to  man  or  the  danger  that  results 
from  their  employment,  the  station  they  occupy  in  the  scale  of 
the  creation,  and  many  other  similar  considerations,  form  each  an 
e?  tensive  field  of  inquiry  which  botany  combines  into  one  connected 
vrl  ole. 

Although  the  limits  of  the  science  of  Botany  can  be  easily  defined 
to  be  the  structure  and  functions  of  plants,  it  is  not  so  easy  to  define 
the  nature  of  a  plant.  It  is  true  that  with  regard  to  the  great  mass 
of  organic  forms  which  belong  to  the  vegetable  kingdom  there  is  no 
difficulty  in  at  once  assigning  them  then-  position,  but  there  are  a 
very  large  number  of  organised  bodies  that  stand  in  such  intimate 
relations  with  the  animal  kingdom  as  to  create  a  perpetual  difficulty 
with  regard  to  their  real  nature.  At  the  time  when  it  was  considered 
a  sufficient  distinction  between  plants  and  animals  that  the  former 
were  fixed  and  the  latter  had  the  power  of  locomotion,  large  orders 
of  beings  which  are  now  classed  with  plants  were  regarded  as  animals. 
To  some  of  these  it  may  be  interesting  to  draw  attention,  as  it  is 
amongst  them  that  the  naturalist  is  enabled  to  observe  in  its  simplest 
forms  the  true  nature  of  the  functions  of  vegetable  structure.  It  was 
in  the  large  order  Algce  [Alg«],  to  which  belong  the  various  forms  of 
sea-weeds,  and  the  lowest  orders  of  plants  inhabiting  fresh-water, 
that  those  functions  were  first  observed  that  were  supposed  to  be 
peculiar  to  animals.  Amongst  the  Oscillatoriie  it  was  found  that  a 
number  had  a  distinct  power  of  self-movement,  so  that  as  far  as  these 
were  concerned  it  became  evident  that  locomotion  would  not 
distinguish  plants  from  animals.  Many  of  the  early  observers  with 
the  microscope  had  also  seen  that  the  spores  or  cells  that  represented 
seeds  in  the  higher  plants  had  the  power  of  motion.  In  order  to 
distinguish  between  these  movements  and  those  possessed  by  the  ova 
ol  animals,  it  was  supposed  that  the  latter  had  cilia  whilst  the  former 
had  not.  Unger  and  Thuret  however,  in  1843,  both  announced  the 
Tact  that  the  spores  of  many  A  hjee  possess  vibratile  cilia,  not  to  be 
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distinguished  from  those  on  animal  bodies.  This  important  discovery 
has  been  followed  by  a  very  rigid  examination  of  the  various  urganised 
bodies  admitted  by  Ehrenberg  into  the  class  of  Animalcules,  in  his 
'  Infusionsthierchen,'  on  account  of  their  locomotion  by  means  of  cilia. 
The  consequence  has  been  that  large  numbers  of  the  Infusoria  of 
Ehrenberg  are  now  regarded  as  plants.  One  of  the  most  remarkable 
of  these  is  the  Volvox  globatot;  or  Globe  Animalcule,  which,  although 
endowed  with  cilia  and  possessing  the  most  active  powers  of  motion, 
has  through  the  recent  researches  of  Professor  Williamson  and  Mr. 
Busk  been  shown  to  be  an  undoubted  plant.  Not  only  does  the 
history  of  its  development  and  its  mode  of  reproduction  bear  out  this 
conclusion,  but  also  the  presence  of  starch,  detected  by  Mr.  Busk  during 
the  growth  of  the  young  Volvox  ('  Microscopical  Transactions,'  vol.  i. 
New  Series).  The  placing  this  form  in  the  vegetable  kingdom  is 
important,  as  a  large  number  of  the  forms  placed  by  Ehrenberg  near 
Volvox  must  now  be  regarded  also  as  plants.  This  serves  to  remove 
the  anomaly  which  has  sometimes  been  insisted  on,  that  the  lower 
animals  perform  the  fimctions  of  the  higher  plants,  that  is,  take  up 
carbonic  acid  and  throw  out  oxygen.  The  fact  is,  these  lower  animals 
arc  plants.    [Animal  Kingdom.] 

Ehrenberg  also  describes  and  figures  the  families  of  Diatomaccce 
and  Desmidece  in  his  Infusoria.  They  have  the  power  of  movement 
but  are  destitute  of  cilia.  The  Desmidece  contain  chlorophyle,  are 
developed  similar  to  the  Alga;  and  the  fact  of  their  conjugating 
after  the  manner  of  the  Zygnamata  amongst  the  Alga;  first  observed 
by  Mr.  Thwaites,  has  led  naturalists  to  place  them  amongst  plants. 
Mr.  Ralfs,  whose  work  on  the  '  British  Desmideae '  is  one  of  the  best 
on  the  subject,  states  that  he  has  found  starch  universally  present 
amongst  them.  The  Diatomaccce  are  not  so  decidedly  vegetable  in 
their  nature.  Lindley  in  his  '  Vegetable  Kingdom,'  however,  admits 
Llatomaca;  and  regards  Desmidece  as  a  sub-kingdom.  The  presence  of  a 
shell  or  frustule  of  silica,  sometimes  very  complicated  in  its  structure, 
has  led  Schleiden  to  reject  the  Diatomaccce  as  plants,  whilst  Kutzing 
admits  some  and  rejects  others.  Their  general  resemblance  to 
Desmidece  has  given  them  their  position  in  the  vegetable  kingdom. 

On  the  other  hand  the  Sponges  (Spongiadce),  which  were  placed 
amongst  animals  on  account  of  the  active  motile  habits  of  their  ova, 
seemed  to  be  destined  to  classification  again  with  plants  when  motility 
no  longer  became  the  distinguishing  mark  of  the  two  kingdoms. 
There  are,  however,  other  points  of  structure  which  still  induce  the 
zoologist  to  lay  claim  to  the  sponges.  The  corallines  (Corallina) 
which  were  formerly  classed  with  the  sponges,  first  as  plants,  then  as 
animals,  are  now  again  placed  with  the  Ceramiacece  amongst  the  sea- 
weeds, and  have  a  decided  relation  to  the  vegetable  kingdom. 

From  these  facts  it  is  very  evident  that  no  mere  technical  definition 
will  enable  the  naturalist  to  separate  the  animal  and  vegetable 
kingdoms,  and  that  it  is  only  by  observing  the  structure  and 
functions  of  organic  beings  through  the  whole  course  of  their  existence 
that  we  can  hope  to  assign  them  their  right  position  as  plants  or 
animals. 

In  determining  the  sphere  of  Botany  by  the  inquiry  into  the  nature 
of  the  plant,  it  will  at  once  be  seen  that  the  study  of  plants  cannot 
be  successfully  prosecuted  without  inquiry  into  the  nature  of  animals. 
Again,  the  chemical  elements  of  which  plants  and  animals  are  formed, 
exert  a  great  influence  through  their  peculiar  properties  on  the  life 
of  these  beings.  These  must  be  always  taken  into  consideration  in 
speaking  of  the  structure  of  a  plant  or  the  functions  it  performs. 
Hence  we  see  that  Botany  is  but  the  part  of  a  great  series  of  facts 
in  which  the  inorganic  elements,  the  cells  of  plants,  and  the  cells  of 
animals,  are  constantly  taking  a  part. 

In  order  to  study  Botany  therefore  successfully,  the  first  knowledge 
that  is  necessary  is  that  of  the  properties  of  the  elements' which  enter 
into  the  composition  of  plants  and  animals.  These  are  more  espe- 
cially four,  carbon,  hydrogen,  oxygen,  and  nitrogen,  which  on  account 
of  their  universal  presence  in  plants  and  animals  have  been  called 
organic  or  necessary  elements.  In  addition  to  these  are  found  twelve  or 
thirteen  other  elements,  which  not  being  universally  present  may  be 
called  occasional  or  inorganic  elements.  Sulphur,  phosphorus,  calcium, 
potassium,  sodium,  iron,  magnesium,  iodine,  and  bromine,  are  the 
most  conspicuous  of  these  elements.  The  organic  elements  enter 
into  various  compounds  which  are  found  in  plants,  as  sugar,  starch, 
cellulose,  protein,  chlorophyle,  gums,  resins,  alkaloids,  acids,  &c. ; 
whose  properties  should  be  studied  in  order  that  their  presence  may 
be  readily  recognised  in  the  dissection  of  plants.  In  order  to  accomplish 
this,  re-agents  must  be  employed,  as  iodine,  potassa,  sulphuric  acid, 
iron,  and  many  others,  which  on  being  applied  to  the  parts  of  plants 
reveal  by  their  action  the  nature  of  the  vegetable  compounds. 

One  of  the  most  important  aids  to  the  study  of  the  structure  of 
plants,  and  by  which  the  great  recent  progress  in  physiology  has 
been  made,  is  the  microscope.  The  textures  of  plants  as  well  as 
animals  take  their  origin  in  cells  so  minute  that  they  cannot  be  seen 
by  the  naked  eye.  It  is  in  and  around  these  cells  that  the  active 
functions  of  every  part  of  an  animal  or  plant  are  going  on  ;  and  it  ia 
only  as  the  botanist  gets  to  know  the  nature  of  the  changes  which 
the  vegetable  elements  and  their  compounds  undergo  in  the  cells  of 
plants,  that  he  can  comprehend  the  general  laws  of  vegetable  life. 
Not  only  is  it  necessary  to  the  botanist  to  study  these  laws  by  the 
aid  of  the  microscope,  but  the  general  physiologist  and  student  of  the 
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functions  of  the  human  body  will  find  it  necessary  to  begin  his 
inquiries  by  the  study  of  the  nature  of  vegetable  cells.  It  was  by 
following  up  the  researches  made  by  Schleiden  on  vegetable  cells, 
that  Schwann  was  enabled  to  demonstrate  the  cellular  structure  of 
the  animal  body,  and  thus  to  initiate  a  new  era  in  physiology.  It  is 
still  in  the  plant  that  the  simplest  condition  of  the  cell  is  observed. 
It  is  also  in  the  plant  that  the  greatest  chemical  activity  of  the  cell 
exists.  The  food  of  animals,  and  that  which  constitutes  the  substance 
of  the  tissues  of  animals,  are  all  formed  in  the  interior  of  the  cells  of 
plants.  It  is  the  cell  of  the  plant  which  appropriates  the  carbonic 
acid  of  the  atmosphere,  and  throws  back  again  into  it  oxygen  gas ; 
on  the  one  hand  depriving  it  of  an  agent  destructive  to  animal  life, 
and  on  the  other  supplying  the  agent  by  which  alone  animal  life 
could  be  carried  on.  It  is  also  in  the  vegetable  cell  that  the  chemist 
must  seek  the  solution  of  some  of  the  most  difficult  problems  of 
his  science.  The  chemist  cannot  convert  carbonic  acid  and  ammonia 
into  protein,  sugar,  starch,  &c. — processes  which  are  going  on  in  every 
vegetable  cell ;  he  must  therefore  regard  attentively  the  changes 
going  on  in  the  cells  of  plants,  if  he  would  manufacture  the  products 
of  the  vegetable  kingdom  independent  of  its  aid. 

Amongst  the  practical  arts  of  life  a  knowledge  of  Botany  is  impor- 
tant to  many.  Agriculture  and  Horticulture  are  the  two  arts  with 
which  its  relation  is  the  most  obvious ;  for  although  a  considerable 
part  of  all  the  practices  in  each  of  them  grew  out  of  mere  experience, 
or  was  discovered  by  chance,  yet  there  is  no  possibility  of  improving 
them  oscept  by  other  fortunate  accidents,  or  of  advancing  them  at  a 
more  vapid  rate,  unless  by  the  application  of  vegetable  physiology. 
The  world,  especially  that  part  of  it  to  which  these  arts  belong,  is 
little  accustomed  to  trace  to  their  source  the  common  practices 
with  which  it  has  been  familiar  from  its  infancy ;  and  it  is  far  from 
suspecting  that  many  of  the  operations  which  are  intrusted  to  the 
most  ignorant  rustics  have  one  by  one  and  piecemeal  been  hit  upon 
during  the  careful  study  of  nature  by  philosophers  whose  names  it 
never  heard.  Gardening  and  Husbandry  may  be  defined  as  the  arts, 
firstly,  of  improving  the  quality  of  various  useful  plants,  and  secondly, 
of  increasing  the  quantity  which  a  given  space  of  earth  is  capable 
of  producing. 

To  improve  the  quality  of  any  one  plant,  and  to  render  it  better 
adapted  to  the  uses  of  mankind  upon  scientific  principles,  is  a  very 
complicated  process,  and  ft  to  be  effected  in  many  different  ways, 
all  of  which  require  an  intimate  knowledge  of  the  nature  of  the 
vital  actions  of  plants,  and  of  the  degree  in  which  they  are  affected 
by  either  external  or  internal  causes.  For  example,  a  particular  kind 
of  flax  produces  fibres  which  are  too  coarse  for  the  manufacturer ;  it 
is  impossible  to  kuow  how  those  delicate  elementary  tubes  are  to 
be  rendered  fine  without  being  aware  of  the  manner  in  which  vege- 
table tissue  is  affected  by  light,  air,  and  earth.  The  flavour  of  some 
fruit  is  too  acid ;  it  is  the  botanist  only  who  could  have  discovered 
how  to  increase  the  quantity  of  saccharine  matter.  Potatoes  are 
sometimes  watery  and  unfit  for  food ;  we  learn  from  vegetable 
physiology  that  this  is  often  caused  by  the  leaves  not  being  sufficiently 
exposed  to  solar  light,  the  great  agent  in  causing  the  production  of 
vegetable  secretions.  The  leaves  of  the  tea  plant  are  harmless  and 
only  slightly  stimulating  in  certain  latitudes ;  they  become  narcotic 
and  unwholesome  in  others;  this  apparent  puzzle  is  explained  by 
the  connection  that  exists  between  climate  and  vegetation,  a  purely 
botanical  question.  Certain  races  of  plants  may  exist,  of  which  one 
is  too  vigorous,  the  other  too  debilitated  for  the  purposes  of  the 
cultivator ;  the  botanist  shows  how  an  intermediate  race  may  be 
created,  having  the  best  qualites  of  both. 

Certain  vegetable  productions  are  susceptible  of  being  produced  in 
particular  latitudes,  others  are  not,  or  not  to  any  useful  purpose  : 
for  instance,  in  England,  on  account  of  the  want  of  the  necessary 
heat  at  the  period  of  ripening  the  grape,  the  vine  will  never  yield 
grapes  capable  of  making  such  wine  as  even  that  of  champagne,  nor 
will  tobacco  ever  acquire  that  peculiar  principle  which  gives  it  so 
great  a  value  in  tropical  and  subtropical  climates  when  grown  in  other 
countries ;  and  yet  both  these  plants  flourish  in  the  soil  of  England. 
The  botanist  can  explain  the  cause  of  this,  and  thus  prevent  the 
commencement  of  speculations  which  can  never  end  except  in  loss 
and  disappointment. 

The  quantity  of  produce  which  may  bo  procured  from  a  given 
space  of  ground  varies  very  much  according  to  the  skill  of  the 
cultivator,  but  that  skill  is  in  reality  the  mere  application  of  the  rules 
of  vegetable  physiology  to  each  particular  case ;  an  application  that 
is  most  frequently  made  unconsciously,  but  which  nevertheless  is 
made.  We  are  too  apt  to  overlook  causes  in  effects,  and  to  ascribe 
the  improvements  we  witness  to  a  mere  advance  in  art,  without 
considering  that  that  advance  must  have  had  a  cause,  and  that  the 
cause  can  only  be  the  working  of  some  master-hand  which  is  after- 
wards blindly  followed  by  the  community.  The  crops  of  orchard- 
fruit  are  doubled  and  trebled  in  many  places :  old  exhausted  races 
are  replaced  by  young,  vigorous,  and  prolific  ones  ;  the  cider  and 
perry  farmer  will  feel  the  benefit  of  this,  but  he  will  forget  that  he 
owes  the  change  to  the  patient  skill  of  a  vegetable  physiologist.  The 
produce  of  the  potato  is  augmented  in  the  same  proportion ;  twice 
at  least  the  ordinary  quantity  of  this  important  article  of  food  may 
uow  be  obtained  from  every  field.  The  peasant  will  feel  the  additional 


comfort  thus  diffused  around  him,  but  he  will  never  have  heard  ot 
the  name  of  Knight ;  nor  will  he  know,  after  a  few  years,  that  the 
produce  of  the  land  was  ever  smaller. 

Nor  is  it  alone  to  articles  of  food  that  this  science  is  to  be  applied. 
Next  in  importance  to  food  are  fire  and  shelter,  both  of  which  are 
mainly  furnished  by  timber.  The  laws  of  nature  which  regulate  the 
production  of  this  substance  are  among  the  most  curious  in  science  : 
we  possess  the  most  absolute  control  over  them ;  we  hold  in  our  very 
hands  the  means  of  regulating  their  action ;  and  if  we  neglect  them,  as 
is  too  often  the  case,  it  is  not  science  which  is  to  blame,  but  those 
who  undervalue  and  neglect  her.  Because  trees  will  grow  without 
assistance,  and  because  in  spite  of  neglect  and  ignorance  timber  in 
perpetually  renewing  itself  upon  the  earth,  we  forget  that  either  its 
rate  of  production  may  be  accelerated  or  its  quality  improved. 
Instances  are  not  wanting  where  plantations  in  this  country  made  for 
particular  purposes  at  a  large  expense  have  been  totally  ruined,  with 
reference  to  the  objects  of  those  who  planted  them,  from  ignorance  of 
the  simplest  laws  of  vegetable  physiology. 

Some  allusion  has  already  been  made  to  the  important  results 
which  arise  out  of  the  study  of  the  connection  between  vegetation  and 
climate.  The  quality  of  all  vegetable  productions  is  influenced  essen- 
tially by  external  causes ;  intensity  of  light,  atmospheric  pressure, 
humidity,  temperature,  and  seasons,  are  the  great  agents  which  modify 
the  tissue,  which  control  development,  and  which  regulate  the  forma- 
tion of  sensible  properties.  Various  combinations  of  these  and  other 
external  causes  are  what  constitute  diversities  of  climate,  and  it  is 
therefore  obvious  that  the  connection  between  the  latter  and  vegetation 
is  of  the  most  intimate  nature.  But  as  this  is  a  branch  of  the  science 
of  comparatively  modern  origin  there  are  few  instances  of  its  appli- 
cation :  one  of  the  most  striking  was  the  declaration  of  Dr.  Royle,  that 
cotton  might  be  obtained  in  the  East  Indies  equal  to  the  finest  from 
America — a  prophecy  which  has  already  been  fulfilled,  in  consequence 
of  the  practical  adoption  of  plans  similar  to  those  which  he  theoreti- 
cally suggested.  Can  tea  be  cultivated  as  advantageously  elsewhere 
as  in  China  %  Here  is  a  single  question  of  immense  importance,  in- 
volving the  interests  of  millions  of  human  beings,  and  affecting  the 
pecuniary  interests  of  Great  Britain  as  much  as  any  commercial 
problem  ever  did.  This  question  has  been  answered  by  the  botanist 
in  the  affirmative,  and  already  the  natives  of  the  East  Indies  are 
supplied  with  tea  from  the  Himalaya,  and  Asam  tea  may  be  bought 
in  the  shops  of  London. 

To  the  medical  man  the  study  of  botany  is  of  the  highest  interest, 
as  the  members  of  the  vegetable  kingdom  yield  to  him  the  most 
important  means  of  his  art.  It  is  only  as  the  properties  of  plants  are 
studied  that  new  agents  for  the  alleviation  of  disease  can  be  expected, 
or  that  substitutes  for  those  already  in  use  can  be  employed. 

Thus  far  we  have  more  especially  referred  to  the  study  of  vegetable 
physiology.  Systematic  Botany  bears  upon  practice  not  less  usefully, 
but  in  a  different  way.  If  the  only  advantage  of  classifying  plants 
were  to  acquire  the  power  of  discovering  their  scientific  names,  even 
that  would  have  a  certain  kind  of  interest,  because  it  would  ensure  a 
uniformity  of  language  in  speaking  of  them  ;  if  it  had  the  additional 
property  of  demonstrating  the  gradual  connection  that  is  discoverable 
between  all  the  beings  in  the  organised  part  of  the  creation,  of  proving 
that  there  is  an  insensible  transition  from  one  form  of  living  matter 
to  another  without  break  or  interruption,  and  of  explaining  in  a  clear 
and  intelligible  manner  the  nature  of  that  universal  harmony  of 
which  philosophers  are  used  to  talk,  the  interest  and  importance  of 
botanical  classifications  would  be  still  further  enhanced  ;  but  the 
practical  importance  of  them  would  still  be  extremely  limited.  It  is 
only  when  we  look  to  the  coincidence  between  botanical  affinities  and 
sensible  properties,  and  to  the  external  indications  of  internal  qualities, 
that  we  perceive  the  great  features  of  its  utility  to  man.  If  the 
qualities  of  every  plant  required  to  be  ascertained  by  a  circuitous  and 
tedious  series  of  experiments,  no  life  could  be  long  enough  for  the 
task,  nor,  if  it  were,  could  any  memory  however  powerful  remember  so 
extensive  a  series  of  facts  ;  and  if  under  such  circumstances  botanists 
whose  whole  life  is  occupied  in  the  study  should  be  unable  to  master 
the  difficulties,  systematic  botany  could  never  be  applied  at  all  to  any 
useful  purpose,  because  it  must  of  necessity  be  far  beyond  the 
acquirement  of  those  persons  who  would  be  most  likely  to  have  occa- 
sion to  employ  it.  But  it  was  long  since  suspected  that  plants  which 
agree  with  each  other  in  organisation  also  agree  in  the  secretions 
which  may  be  supposed  to  be  the  result  of  that  organisation.  Lin- 
naeus, in  his  dissertation  upon  the  properties  of  plants,  declares  that 
species  of  the  same  genus  possess  similar  virtues,  that  those  of  the 
same  natural  order  are  near  each  other  in  properties,  and  that  those 
which  belong  to  the  same  natural  class  have  also  some  relation  to 
each  other  in  their  sensible  properties.  This  doctrine  is  now  admitted 
on  all  hands  among  men  of  science  to  be  incontrovertible,  and  places 
the  practical  utility  of  systematic  botany  in  the  most  striking  light. 
Instead  of  endless  experiments  leading  to  multitudes  of  incongruous 
and  isolated  facts,  the  whole  history  of  the  medicinal  or  economical 
uses  of  the  vegetable  kingdom  is  reduced  to  a  comparatively  small 
number  of  general  laws ;  and  a  student  instead  of  being  compelled  to 
entangle  himself  in  a  maze  of  specific  distinctions,  is  only  obliged  in 
practice  to  make  himself  acquainted  with  the  more  striking  groups  ; 
and  having  accomplished  this  he  is  enabled  to  judge  of  the  properties 
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of  a  species  he  had  never  seen  before,  by  what  he  knows  of  some 
other  species  to  which  it  is  related.  Some  idea  of  the  extent  to  which 
this  power  of  judging  of  plants  a  priori  is  practically  useful  may  be 
formed  from  thi3 — that  supposing  the  vegetable  kingdom  to  consist 
of  100,000  species  arranged  in  6000  or  7000  genera,  the  vast  mass  of 
characters  required  to  distinguish  them  will  be  collected  under  about 
300  heads,  a  knowledge  of  not  more  than  two-thirds  of  which  will  be 
required  for  the  purposes  of  the  general  observer.  Thus  the  common 
hedge-mallow  is  a  mucilaginous  inert  plant,  whose  woody  tissue  is  tough 
enough  to  be  manufactured  into  cordage  ;  it  has  certain  botanical 
characters,  which  are  readily  observed  and  remembered ;  and  it  belongs 
to  a  group  of  plants  consisting  of  not  fewer  than  700  species.  It  is 
only  necessary  to  understand  the  structure  of  the  common  mallow  to 
recognise  all  the  remainder  of  the  group,  and  to  be  aware  of  their  uses 
and  properties ;  so  that  a  person  in  a  foreign  country  who  finds  a 
plant  agreeing  with  the  mallow  in  those  marks  by  which  the  Malvacece 
arc  known,  although  he  should  never  have  seen  or  heard  of  the  plant 
before,  would  immediately  recognise  it  to  be  mucilaginous  and  inert, 
and  would  expect  to  find  its  vegetable  fibre  tough  enough  to  be 
manufactured  into  cordage.  It  is  this  class  of  facts  which  alone  can 
lead  with  any  certainty  to  the  discovery  in  one  country  of  substitutes 
for  the  useful  plants  of  another ;  it  has  shown  the  similarity  between 
the  violet  roots  of  Europe  and  one  of  the  kinds  of  ipecacuanha  of 
South  America ;  that  the  astringency  of  the  alum-root  of  the  United 
States  finds  a  parallel  in  those  of  the  geraniums  of  England ;  that 
madder  has  its  representative  in  the  Isle  of  France,  cinchona  in  India, 
and  that  India-rubber  trees  exist  in  the  east  as  well  as  in  the  west. 

The  artist  also  would  confer  an  advantage  on  his  art  by  the  study 
of  Botany.  It  is  on  account  of  the  utter  neglect  of  any  attention  to 
vegetable  forms  that  in  almost  all  objects  of  art  where  plants  are 
introduced  they  are  ridiculously  wrong.  Not  only  are  these  mon- 
strous caricatures  of  the  vegetable  kingdom  introduced  upon  our  walls, 
carpets,  plates,  dishes,  saucers,  &c,  but  into  many  of  the  great  works 
of  art.  Paintings  strictly  correct  in  regard  to  general  outline  and 
colour  are  filled  up  with  botanical  impossibilities.  The  plants  of 
tropical  climates  are  found  flourishing  in  the  forests  of  Great  Britain, 
and  an  Assyrian  monarch  is  surrounded  with  the  vegetation  of  the 
New  World.  Such  anomalies  could  not  exist  if  the  artist  studied  as 
attentively  the  structure  of  the  vegetable  kingdom  as  he  does  that  of 
the  human  body. 

The  study  of  Botany  may  be  divided  and  pursued  under  the  fol- 
lowing heads : — 

1.  The  Chemistry  of  Plants,  including  a  knowledge  of  the  physical 
and  chemical  properties  of  the  elements  which  enter  into  the  compo- 
sition of  plants.    [Secretions,  Vegetable.] 

2.  The  Histology  of  Plants,  including  the  facts  connected  with  the 
origin  of  the  vegetable  cell,  the  various  functions  it  performs,  and  its 
life  in  connection  with  others  in  the  formation  of  organs.  [Cell, 
Vegetable  ;  Tissues,  Vegetable.] 

3.  The  Morphology  of  Plants,  embracing  the  history  of  the  origin 
and  growth  of  the  individual  organs  of  plants,  and  the  relation  of  all 
forms  of  organs  to  one  another,  and  the  laws  which  regulate  the 
changes  which  the  same  organ  undergoes  in  the  same  and  in  different 
families  of  plants.   [Stamen;  Pistil;  Seed;  Floweu;  Fruit;  Ovule.] 

4.  The  Organology  of  Plants,  including  the  general  phenomena  of 
the  entire  life  of  the  plant,  and  the  consideration  of  the  relations  which 
animals  bear  to  plants,  and  the  way  in  which  they  take  part  in  the  great 
changes  going  on  in  the  surface  of  the  earth.    [Stem  ;  Root  ;  Leaf.] 

5.  Systematic  Botany,  embracing  the  principles  of  classification  aud 
the  arrangement  of  plants  in  groups  according  to  their  relations  to 
each  other.  This  department  of  botany  has  been  only  gradually 
developed.  Under  the  heads  of  Exogens,  Endogens,  and  Acrogens 
will  be  found  in  this  work  the  subdivisions  proposed  by  the  most 
recent  writers  on  systematic  botany.  In  order  however  to  facilitate 
the  student  in  discovering  the  order  to  which  any  plant  he  may 
possess  belongs,  we  give  here  an  analysis  of  the  orders  contained  in 
the  English  Cycloptkdia  upon  the  plan  followed  by  Dr.  Lindley  in 
his  '  Vegetable  Kingdom.' 

Class,  EXOGENS. 
Sub-Class,  Polyfetalje.    (Petals  not  united). 
I.  Stamens  more  than  20  (Polyandrcus). 
A.  Ovary  wholly  or  partly  inferior 

a.  Stipules  present 

1.  Carpels  more  or  less  distinct  or  J  Pomacca. 

solitary  \  (Rosacea;.) 

2.  Carpels  combined 

Placentas  central 

Leaves  opposite      .       .       .  Rhizophoracea. 

Leaves  alternate      .       .      .  Lecythidacem. 
Placentas  on  the  side    .       .       .  Homaliacece. 

b.  Stipules  absent 

L  Carpels  more  or  less  distinct  .       .  Anonacea:. 
2.  Carpels  united 

Placentas  spread  about  .       .       .  Nymphceacecc. 

Placentas  on  sides 

Petals  definite,  distinct   .      .  Loataccoi* 


Petals  indefinite,  confused 
Placentas  in  the  centre 
Leaves  dotted 

Ovary  1 -celled 

Ovary  more  than  1 -celled 
Leaves  dotless 

Petals  numerous 

Petals  few 

Petals  narrow 
Petals  round 

Style  1  . 

Styles  separate 


•{ 


Cactacece. 


Chamcelauciacece. 
Myrtacea. 

Mesembryacem. 

A  langiaccos. 
(Nyssacew.) 


J  Bairringtoniacem. 
\  (Myrtacece.) 
Philadtlphacea. 


B.  Ovary  superior 

a.  Stipules  present 

1.  Carpels  more  or  less  distinct  or  solitary 
Stamens  hypogynous 

Carpel  solitary        .       .       .  Lrguminotai. 
Carpels  00       ...  Magnoliacca:. 
Stamens  perigynous 

Styles  coming  from  apex  of  carpels 


Carpel  1 


'  I  < 


upacew. 
ceo;). 
Rosacea;. 


(Rosa? 


Carpels  more  than  1 . 
Styles  coming  from  .base  of  i 

carpels.       .  >  Chrysobalanaccce. 

2.  Carpels  united ;  placentas  more  than  1 
Placentas  on  the  side  (parietal) 
Leaves  dotted,  dots  round 
Leaves  dotted,  dots  linear  and 
round,  mixed 
Placentas  in  the  centre 
Calyx  imbricated 
Flowers  unisexual 
Flowers  hermaphrodite 
Ovary  1 -celled  ;  sepals  2 
Ovary  2  or  more  celled 
Calyx  double  . 
Calyx  single  . 
Calyx  valvate 

Stamens      monadelphous ; 
anthers  2-celled 
Stamens  columnar 
Stamens  not  columnar  . 
Stamens      monadelphous ;  ~l 

anthers  1 -celled      .       .  J J 
Stamens     monadelphous ; 

calyx  irregular 
Stamens  distinct        .       .  Tiliacem. 
Stipules  absent 
1.  Carpels  more  or  less  distinct  or  solitary 
Carpels  immersed  in  a  disk 
Carpels  not  immersed 
Stamens  pcrig3-nous  . 
Stamens  hypogynous 
Embryo  in  a  vitellus 
Embryo  naked,  very  minute 
Seeds  with  an  aril 
Exarillate;  albumen  fleshy 
Flowers  hermaphrodite 
Flowers  unisexual 
Exarillate  ;  albumen  rami 


Flaeourtiaccce. 
j-  Samydacece. 

Evphorbiactce. 

Portulacacea: 

Cldcenacem. 
Cistaceos. 


Slerculiacea;. 
Byttneriacem. 

■  Malvacece. 


^Dipte 


nated 

Embryo  nearly  as  long  as  seed 
Calyx  much  imbricated 
Fruit  a  legume 
Fruit  not  a  legume 
Seeds  smooth 
Seeds  hairy  . 
Calyx  little  imbricated 
Fruit  not  a  legume 
Fruit  a  legume 
2.  Carpels  united ;  placentas  more  than  1 
Placentas  parietal,  in  lines 

Anthers  versatile ;  juice  watery 
Anthers  innate  ;  juice  milky  . 
Placentas  parietal,  spread  over  the 

lining  of  the  fruit 
Placentas  spread  over  dissepiments 
Placentas  central 

Stigma  broad  and  petaloid 
Stigma  simple 

Ovary  1-celled  .  .  . 
Ovary  many-celled 

Calyx  much  imbricated 
Leaves  compound  , 


} 


Ndmnbiaccor. 

Rosacea:. 

Cabombacece. 

DiUeniacca;. 

Ranuncidacav. 
Scliizandracea: 

Anonacea;. 

Leguminosat. 

Hypericacew. 
Reauniuriacc(e. 

Anacardiacece. 
Lcguminosa: 

Capparidacece. 
Pajmvcracca: 

■  Flacourtiacece. 

Nympluxaccce. 

Sarraccniacae, 

Portulacacece. 

Rhizobolacece, 


BOTANY. 


Leaves  simple 

Petals  equal  to  sepals 

Seeds  few     .  Clusiacece. 
Seeds    nume-  1 
rous ;  petals  >  Marcgraaviacece. 
flat    .  .J 
Seeds  nume- 
rous; petals  ^  Cistacem. 
crumpled  . 
Calyx  little  or  not  at  all 
imbricated 
Stamens  perigynous;  \  Lythracea!, 

calyx  tubular      .  J 
Stemenshypogynous;  \  Eumir{acece_ 
calyx  many-leaved .  J 

II.  Stamens  fewer  than  20  (Oligandrous). 
A.  Ovary  wholly  or  partly  inferior 

a.  Stipules  present 

Placentas  parietal 
Placentas  in  the  centre 
Flowers  unisexual  . 
Flowers  hermaphrodite 
Stamens  opposite  petals 
Stamens  alternate  with  petal 
Leaves  opposite  . 
Leaves  alternate  . 

b.  Stipules  absent 

Placentas  parietal 

Flowers  unisexual  .  . 
Flowers  hermaphrodite  . 
Placentas  in  the  centre 

Flowers  in  umbels  ;  styles  2  . 
Flowers  in  umbels  ;  styles  3  . 
Flowers  not  in  umbels 
Carpels  solitary 

Petals  strap-shaped;  stamens  \A langiacece. 

distinct    .       .       .       .  j  (Nyssacea.) 
Petals" very  narrow ;  stamens 

growing  on  them 
Petals  oblong ;  leaves  hispid 
Cotyledons  convolute 
Cotyledons  flat 
Petals  oblong ;  leaves  balsamic 
Carpels  divaricating 

Leaves  alternate  :  herbs 
Leaves  opposite  :  shrubs 
Carpels  parallel,  combined 
Calyx  valvate  ;  petals  oppo 


Ilomaliacece. 

Begoniacea?. 

Rhamnacece. 

Rhizophoracea. 
Hamamelidacece. 


Cucurbitacece. 
Grossulacece. 

Umbelliferw. 
Araliacece. 


■  Loranthacece, 

Combretacece. 
Ilaloragacece. 
Anacardiacece. 

Saxifragacecv. 
Hydrangeaccce. 


y  Rhamnacece. 


site  stamens 
Calyx  valvate  ;  petals  alter- 
nate with  stamens 
Albumen  none 
Albumen  copious  . 
Calyx  not  valvate 
Stamens  doubled 
Stamens  curved 
Leaves  dotted  . 
Leaves  not  dotted 
Parts  of  flower  4 
Ovules  ascending 
Ovules  pendulous  Haloragacae. 
Parts  of  flower  not 
4 ;  seeds  many 

Leafy    .       .  EscaUonacea. 
Scaly    .       .  Monotropacew. 
Parts  of  flower  not  1  • 
4  ;  seeds  few     .  J  ' 


Onagracece. 
Cornacece. 

Mclastomacca'. 

Myrtacece. 


Onagracecp. 


Bruniacece. 


B.  Ovary  wholly  superior 
a.  Leaves  stipulate 


Carpels  distinct  or  solitary 
Anthers  with  recurved  valves 
Anthers  with  longitudinal  valves 
Style  from  the  base  of  the  carpel 
Style   from  apex  of  carpel ; 

fruit  a  legume  . 
Style  from  apex   of  carpel ; 
fruit  a  drupe  or  capsule 
Carpels  wholly  combined 
Placentas  parietal 

Flowers  with  appendages 
Flowers  without  appendages 
Leaves  with  round  and  ob- 
long transparent  dots  . 
Leaves  dotless,  circinate 
when  young  . 


Berberidacece. 

Chrysobalanacece. 
j-  Leguminosce. 

y  Rosacea. 


Passifioracece. 
j.  Samydacex. 
\  Droseracece. 


Ochnacece. 
s  X  Zygophyllai 


Leaves    dotless,   straight  "I 
when  young  ;  fruit  cap-  >  Violacece. 
sular     .       .       .       .  J 
Leaves    dotless,   straight  ] 
when      young;     fruit  \ Moringacece. 
siliquose       .       .       .  J 
Placentas  central 
Styles  distinct 

Calyx  in  a  broken  whorl    .  Elatinacace. 
Calyx  in  a  complete  whorl 

Flowers  unisexual  .  Euphorbiacew. 
Flowers  hermaphrodite 

Petals  minute         .  Jllecebracea;. 
Petals  large;  stamens  1  ^ , 

hypogynous  .       .  J  a 
Petals  large;  stamens  "I 
perigynous ;  leaves  >  Cunoniacece. 
opposite        .       .  J 
Petals  large;  stamens  1 
perigynous  ;  leaves  >  Saxifragacece. 
alternate       .       .  J 
Calyx  valvate     .       .       .  TUiacea: 
Styles  more  or  less  combined, 
gynobasic 
Gynobase  fleshy 
Gynobase     dry ;  leaves 

opposite  . 
Gynobase     dry ;  leaves 
alternate 

Fruit  beaked        .       .  Geraniacece. 
Fruit  not  beaked  .       .  Oxalidacece. 
Styles  more  or  less  combined, 
not  gynobasic 
Calyx  in  a  broken  whorl 

Flowers  spurred  .  .  Vochyacecv. 
Flowers    not    spurred,  j  ateBflCOT> 

calyculate   .       .       .  J 
Flowers  not  spurred,  naked  Sapindacece. 
Calyx  in  a  complete  whorl 

Leaves  compound;  sepals  1  Staphyleaccce. 

more  than  2       .       .  J      r  J 
Leaves    simple;  sepals  \Mal  {  hiacece 

about  2  .       .  J 

Leaves  simple ;  sepals  2  .  Portulacaccce. 
Calyx  valvate  or  open 

Stamens  columnar       .  Sterculiaceae. 
Stamens  not  columnar 
Stamens  opposite  petals 

Perigynous    .       .  Rhamnacece. 
Hypogynous  .       .  Yitacece. 
Stamens  alternate  with 
petals 

Anthers  porous     .  Tiliacea'. 
Anthers  slit;  petals  1  aaj7te?w 

split  .       .       .  J 
Anthers  slit  ;  petals  \  A  klace^ 

undivided  .       .  J 

Stipules  absent 

1.  Carpels  distinct  or  solitary 

Anther-valves  recurved .  .  .  Eerberidacea', 
Anther-valves  longitudinal 

Fruit  a  legume;  radicle  next  \ L  inosa, 

hilum  J  y 

Fruit  a  legume;  radicle  away  \  qm 
from  hilum  .       .       .       .  !  ' 
Fruit  not  leguminous 
Carpels  with  1  scale  . 
Carpels  with  two  scales 
Carpels  without  scales 

Albumen       abundant ; 
embryo  minute 
Flowers  unisexual  . 
Flowers  hermaphrodite 

Embryo  in  vitellus  Cabombacece. 
Embryo  naked 

Albumen  solid  Ranunculaccce 
Albumen    ru-  ~[ 
minate 
Albumen  small  or  none 
Carpels  several 
Enclosed 
Naked 
Carpels  solitary 
Leaves  dotted  . 
Leaves  dotless  , 

2.  Carpels  combined  into  a  solid  pistil 

Placentas  parietal 

Stamens  tetradynamous  .  Cruciferce. 


nnaracca.. 


Crassv.lacae. 
Francoacece. 


LardizabalacecB. 


■  Anonacece. 


Calycanthacecp. 
Menispermaceie. 

A  myridacece. 
Anacardiacece. 


BOTANY. 


BOTANY. 


tea 


Stamens  not  tetradynarnous 
Flowers  with  sterile  stamens 
Stamens  and  pistils  on 
distinct  flowers 
Pistil-flower  crowned 
Pistil-flower  not 
crowned 


Pangiacece. 
k  j-  Papayaceec. 


Stamens     and    pistils  "| 

together  ;      placentae  >  Flacourtiacece. 

lining  the  fruit  .       .  J 
Stamens     and     pistils  1 

together;  placenta;  in  \ Malcsherbiacece. 

rows  .       .       .  .J 
Flowers  without  sterile  stamens 

Disk   of  flower  large ;  1  n         . , 

stamens  indefinite     .  J  " 
Disk   of  flower  large ;  "I 

stamens  definite        .  J  ' 
Disk  of  flower  small  or  none 


•  Resedacece. 


Papaveracece. 


Ttirneracece. 

Frankeniacece. 

NymphaeaceoB. 


icianaccce. 


Reauniuriacece. 


is  |  it 

>  Hyperion 

J-  Linacece. 


Grassulaeece. 
Saxifragacece. 


Albumen  large 

Albumen  small 

Calyx  5-leaved 

Calyx  tubular 

Placentas  covering  dissepiments 

Placentas  central 

Styles  distinct 

Calyx  valvate 

Calyx  in  a  broken  whorl 

Seeds  hairy  . 

Seeds  smooth;  stamens 

polyadelphous 

Seeds  smooth ;  stamens 

monadelphous,  or  free 

Calyx  in  a  complete  whorl 

Carpels  with  a  scale 

Carpels  without  scales 

Carpels  divaricating  . 

Carpels  not  divaricating  Caryophyllacece. 

Styles  united,  gynobasic 

Stamens  arising  from  scales  Simarubacece. 

Stamens  not  arising  from  scales 

Styles  combined;  flowers  \  Ratacece_ 

hermaphrodite   .       .  J 

Styles  combined;  flowers  1  v    .,  , 

unisexual  .  J  * 

Styles  divided;  flowers  1  r>  7 

?       i         '  >  Balsaiivinacece. 

irregular    .       .       .  J 

Styles  united,  not  gynobasic 
Calyx  in  a  broken  whorl 
Flowers  symmetrical  . 
Flowers  unsymmetrical 
Flowers  regular 
Petals  without 

appendages 
Petals  with  ap- 
pendages . 
Flowers  papilionaceous  Polygcdacece. 
Calyx  in  a  complete  whorl 
Carpels   4    or    more  ; 
anthers  porous 
Embryo  in  the  axis . 
Embryo  at  the  base 
Carpels    4    or  more; 
anthers  slit 
Seeds  winged 
Leafy . 
Scaly  . 
Seeds  wingless 
'  Stamens  united  . 
Stamens  free 
Leaves  dotted 
Leaves  dotless 
Leafy 
Scaly 
Carpels  fewer  than  4 
Flowers  unisexual  . 
Flowers  hermaphrodite 
Sepals  2 
Sepals  above  2 
Stamens  hypo- 
gynous 
Seeds  co-  "1  , 
mose    .  j  ' 
Seeds naked 


Clusiacece. 


■  Aceracece. 


Sapindaccce. 


Ericaceie. 
Pyrolacecc. 


Cedrelacece. 
Monotropacece. 

Meliacew. 

Aurantiacece. 

Brexiacece. 
Monotropacece. 

Empetracece. 

Portulacacece. 


■  Tamaricacece. 


Ovules  "| 
ascend-  > 
ing  1 


Ovules 
pendu- 
lous . 
Stamens  peri- 
gynous 
Ovules  as- 
cending . 
Ovules  sus- 
pended . 
Calyx  valvate  or  open 
Anthers  porous 
Anthers  slit 

Stamens  opposite 

petals  . 
Stamens  alternate  to 
petals 
Leaves  pinnate  . 
Leaves     simple ; 
calyx  tubular; 
stamens  hypo- 
gynous  . 
Leaves     simple ; 
calyx  tubular  ; 
stamens  perigy- 
nous 


Cyrillacece. 

j-  Oelastracece. 
j-  Bruniacece. 

TremandracetE. 


■  Rhamnacece. 

Amyridacece. 

>  Olacacece. 

>  Lythracece. 


Sub-Class,  Monopetal.53.    (Petals  united  into  a  Tube). 


A.  Flowers  regular 
a.  3-  4-  5-lobed 


L  Ovary  superior. 


Leaves  dotted  .... 
Leaves  dotless 

Inflorescence  gyrate 
Inflorescence  straight 

Corolla  plaited  in  activation 
Corolla  flat  in  aestivation  . 


Rutacea. 

Boraginctcece. 

Nolanacece. 
Slackhousiacece. 


b.  Ovary  not  lobed 

Carpels  4  or  5,  or  none  < 
Anthers  porous 
Seeds  winged 
Seeds  wingless 

Anthers  biporous .  . 
Anthers  uniporous 
Anthers  slit 

Stamens  opposite  petals 
Shrubs. 

Herbs  .... 
Stamens  not  opposite  petal? 
Seeds  numerous 
Carpels  distinct . 
Carpels  combined  . 
Seeds  few 

Carpels  distinct 
Carpels  combined 
Ovules  erect 

./Estivation  imbricate  Sapotacecc. 
^Estivation  plicate  Convolvulacece. 
Ovules  pendulous 

Number  of  stamens  1  .  ,. 
tame  as  petals  .  \  M^fohacece. 

Numberofstamens  }Menacece. 


Pyrolacece. 

Ericaoetv. 
Epacridaccce. 


Myrsinacece. 
Primulacca'. 


Crassulacecc. 
Monotropacece. 

Anonacece. 


Piltosporacece. 


double  petals 

Carpels  usually  3 

Inflorescence  gyrate 
Inflorescence  straight 
Flowers  unisexual 
Flowers  hermaphrodite 
An  hypogynous  disk  . 
No  hypogynous  disk  . 

Carpels  2 
Stamens  2 

Corolla  valvate  . 
Corolla  imbricate 
Stamens  4 

Inflorescence  gyrate 

Fruit  1 -celled      .  . 
Fruit  2-celled 
Style  bifid 
Style  diohotomous  . 
Inflorescence  straight 

Calyx  in  a  broken  who'.l 
Leafy 
Scaly 

Calyx  in  a  complete  whorl 
Flowers  symmetrical 
Carpels  O 


Hydrophyll  acece. 

Papayacece. 

Polemoniacem. 
Diapcmiacece. 


Oleacece. 
Jasminacece. 


Eydrophyllacece. 

Ehretiacece. 
Cordiacea:. 


Co.ivolvulacece. 
Cuscutacece. 


Solanacece. 


BOTANY. 


BOTANY. 


5'Ji 


Carpels  () 

Anthers  and 

stigma  united 
Anthers  and 
stigma  separate 
Corolla  imbri-  1  n  .. 
cate  .  |  Gentianacece. 

Corolla  valvate  Loganiacece. 
Corolla  con- 
torted 
Flowers  unsymmetrieal 
Stipules 
"No  stipules 

Carpel  single 
Stigma  simple 
Style  1 

Fruit  spuriously  2-celled 
Fruit  1 -celled  ;  seed  1  . 
Styles  5     ....  Plumbaginacece. 
Stigma  indusiate    ....  Brunoniacece. 
B.  Flowers  irregular 

f  Lamiacew.  (Labi- 
''      '      '      '  \  atce.) 

I.  Ovary  undivided 

Carpel  solitary  Selaginacece. 

Carpels  2 

Fruit  capsular  or  succulent 
Placentas  parietal 
Seeds  amygdaloid 

Fruit  succulent,  many- 
seeded  . 


j-  Asclepiadacece. 


t  Apocynacece. 

Loganiacece. 
Stilbacece. 


Plant  aginacece. 
Salvadoracew. 


a.  Ovary  4-lobed 


Fruit  bony,  few-seeded 
Seeds  not  amygdaloid 
Leafy 

Seeds  winged  . 
Seeds  wingless  . 
Scaly  . 
Placentas  in  centre 
Albumen  large 
Albumen  none 
Seeds  winged  . 
Seeds  wingless 
Placentas  free,  central 
Fruit  nucamentaceous,  2-celled 
Anthers  1 -celled        .  . 
Anthers  2-celled 
Fruit  nucamentaceous,  4-celled 
Radicle  inferior 
Radicle  superior 

II.  Ovary  inferior. 

A.  Carpel  single 

Anthers  united 

Ovule  pendulous  .... 

Ovule  erect    .       ,  . 
Anthers  free 

Carpel  1  ..... 

Carpels  3,  2  abortive  . 

B.  Carpels  more  than  1 

Anthers  united  

Anthers  free 

Stamens  2  .... 
Stamens  more  than  2 
Anthers  porous  . 
Anthers  slit 

Stigma  naked 
Stamens  4,  5 

Stamens  numerous  .  . 
Anthers  and  stigmas  united 
Stigma  indusiate 
Stigma  simple  . 
Stipules 

Without  stipules 
Leaves  opposite 
Stem  square 
Stem  round 


Crescent  iacece. 


Pedaliacece. 


Bignoniacece. 

Gesneracece. 

Orobanchacew. 

Scrophulariaceae. 

Bignoniacece. 
A  canthaceo?. 
LentibvlariaceiZ. 

Selaginacece. 
Stilbacece. 

Verbenaceos. 
Myoporacece. 


Calyccracece. 
Compositce. 

Dipsacece. 
Valerianacea: 

Lobeliacece. 

Columelliacece. 

Vacciniacece. 


Campanulacece. 
Belvisiacece. 
Stylidiacece. 
Goodeniacece. 

Cinchonacece. 


Galiacece. 
Caprifoliacece. 


Sub-Class,  ApetaljE,  or  Incomplete.    (Without  Petals,  sometimes 
without  Calyx.) 
I.  Without  a  Calyx  (Achlamydese). 
A.  Stipules  present 

Ovules  numerous.  Bahamifiuce. 

Seeds  winged  Salicacece. 

Seeds  comose 
Ovules  solitary  or  very  few 

Flowers  with  stamens  and  pistils 

Stamens  unilateral  ....  Chloranthacece. 
Stamens  whorled     ....  Sawwacece. 
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Flowers  unisexual 

Carpel  solitary ;  ovules  erect 
Carpel  solitary ;  ovules  pendulous 
Carpels  tricoccous  . 
B.  Stipules  absent 

Ovules  very  numerous       .  , 
Ovules  single  or  few 

Flowers  hermaphrodite 

Embryo  in  vitellus  .... 
Embryo  without  vitellus  . 
Flowers  unisexual 

Flowers  naked  ;  carpel  single  . 
Flowers  naked  ;  carpel  double  . 
Flowers  covered ;  anther-valves  re- 
curved   

Flowers  covered;  anther- valves  slit  . 

II.  Calyx  present  (Monochlamy 

A.  Ovary  inferior 

a.  Stipules  present 

Flowers  with  stamens  and  pistils 
Flowers  unisexual ;  fruit  in  a  cup 
Flowers  unisexual ;  fruit  naked 

Many-seeded  

1-seeded  ...... 

5.  Stipules  absent 

Flowers  unisexual,  in  catkins 
Leaves  simple,  alternate  . 
Leaves  simple,  opposite  . 
Leaves  compound  .... 

Flowers  unisexual,  not  in  catkins 

Seeds  in  a  pulp  .... 

Seeds  dry 

Numerous  

Solitary  ..... 
Flowers  hermaphrodite 

Leaves  dotted  .... 
Leaves  not  dotted 
Ovary  3-  6-celled 
Ovary  1-celled 

Embryo  straight ;  cotyledons 

convoluted 
Embryo  straight ;  cotyledons 
flat 

Albumen  absent 
Albumen  fleshy 
Embryo  curved  . 
Ovary  1-celled;  anthers  many 

celled  .... 
Ovary  more  than  1,  but  not  3 
or  6-celled 
Embryo  straight  . 
Embryo  curved  . 

B.  Ovary  superior 

a.  Stipules  absent 

Flowers  hermaphrodite 

Sepals  2  

Sepals  more  than  2 

Carpels  several,  united 

Placentas  parietal,  in  lines  . 
Placentas  parietal,  diffused  . 
Placentas  in  centre 
Ovules  few 

Calyx  short,  with  a 


Myricacece. 
Plalanacece. 
Euphorbiacece. 

Podostemacew. 


Piperacete.  ' 
Oleacece. 

Myricacece. 

Callitrichacece. 
\Atherospermace(B. 
J  (Calycanthacece.) 

Monimiacece. 


is). 


Aristolochiacece. 
Corylacece. 

Begoniacece. 
Artocarpacece. 


Myricacece. 
Garryacece. 
Juglandacew. 

Cucwbitacece. 

Datiscacece. 
Helwingiacece. 

Myrtacece. 

Aristolochiacece. 

•  Combretacece. 


Haloragacece. 

Santalacew. 

Ghenopodiacece. 

>  Loranthacece. 


Haloragacece. 
Tetragoniacece. 


Portulacaccce. 


Papaveracece. 
Flacowtiacece. 


Calyx  short,  no  gyno- 
base 

Embryo  curved  . 
Embryo  straight  . 
Calyx  tubular  . 
Ovules  numerous 

Carpels  2,  divaricating 
Carpels    not  divari- 
cating; stamens  hy- 
pogynous 
Leaves  opposite  . 
Leaves  alternate  . 
Carpels    not  divari- 
cating ;  stamens  pe- 
rigynous 
Fruit  1-celled 
Fruit  many-celled 
Carpels    solitary  or 
separate 
Carpels  several  . 
Carpel  single 
Anther  -  valves 
recurved,  leafy 


j-  Rxdacew. 


Phytolaccacece. 
Celastracece. 
Penceacece. 

Saxifragacece. 


Caryophyllacece. 
Podostemacece. 


Primulacece. 
Lythracece. 


EanmcidacecB. 

■  Lauracecr. 
2  q 
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Anther  -  valves   recurved,  1 
scaly      .       .       .  .J 
Anther-valves  slit 
Fruit  a  legume 
Fruit  not  a  legume 
Calyx  long  or  tubular 
Base  hardened 
Tube  hardened 
Not  hardened 
Stamens  embedded  \ 
in  sepals   .       .  J 
Stamens  not  so 
Ovules  erect 
Ovules  pendulous 
Fruit  2-valved 
Fruit  indehis-  \ 
cent  .       .  / 
Calyx  short 
Leaves  with  scales  . 
Leaves  dotted 
Leaves  smooth 
Flowers  in  involucels 
Flowers  naked 
Calyx  dry 
Calyx  herbaceous 
Stamens    hy-  1 
pogynous  .  J 
Stamens  peri- 
gynous 

Flowers  unisexual 

Carpels  several,  united 
Ovules  numerous 

Stamens  columnar 
Ovules  few 

Leaves  alternate 
Dotted  . 
Not  dotted 
Carpel  solitary 
Calyx  tubular  . 
Calyx  open 

Carpels  several 
Carpel  solitary 
Embryo  straight 
Embryo  curved 


Cassythacca. 
Leguminosce. 


Nyctayinacem. 
Scleranthacece. 


Proteacece. 

Elceagnacew. 

Aquilariaccce. 
Thymelacew. 

Elceagnacew. 
Amyridacece. 

Polygonacece. 

Amarantacece. 

Chenopodiacea;. 

Basellaceas. 
(Chenopodiacea.) 


b.  Stipules  present 

Flowers  hermaphrodite 
Sepals  2  . 
Sepals  more  than  2 

Carpels  several,  united 
Stamens  hypogynous 
Placentas  parietal  . 
Placentas  central 

Calyx    valvate ;  sta- 
mens monadelphous 
Partly  sterile 
All  fertile  . 
Calyx  valvate ;  sta- 
mens distinct  . 
Calyx  imbricated 
Fruit  beaked 
Not  beaked  . 
Stamens  perigynous 
Placentas  parietal  . 
Placentas  central 
Leaves  opposite 
Leaves  alternate 
Stamens  alternate 
to  sepals 
Calyx     mem-  1 
branous       .  J 
Carpels  solitary  or  separate 
Calyx  membranous 
Calyx  herbaceous 
Styles  basal  . 
Styles  terminal,  1  to  an  ovary 
Fruit  a  legume  . 
Fruit  not  a  legume  . 
Styles  terminal,  3  to  an  ovary 
Stipules  ochreate. 
Stipules  simple  . 
Flow  ers  unisexual 

Carpels  several,  united 
Flo  ivers  in  catkins 
Aril  present 

No  aril  .... 
Seeds  numerous 
Flowers  not  iu  catkins 


Nepenthaccce. 

Xanthoxylacece. 
Eitphorbiacece. 

Myristicacece. 

Menispermacece. 

Casuarmacece. 
Chenopodiacea;. 

Portulacacece. 
Flacourtiacea;. 


:} 


Byttneriaccce. 
Sterculiacca. 

Tiliacem. 


Oeraniacew. 
Malpighiacece. 

Passijloracew. 

Cunoniacece. 

Rhamnaccce. 
Ulmacece. 

Illecebracca:. 

Chrysobalanaceos. 

Leguminoste. 
Sanguisorbacece. 

Polygonaccm. 
Phytolaccaceas. 


Scepacece. 
Betulaceas. 
Lacistemacea. 
Euphorbiacea;. 


Carpel  solitary 

ctVaL:ntther!  perpend:cui-  }^%~. 

Cells  of  anthers  parallel  to  filament 
Embryo  straight 

Albumen  present  .  .  Urticacecs. 

No  albumen   .  .  .  Artocarpacca;. 
Embryo  hooked 

Albumen  present  .  .  Moracem. 

Albumen  none  .  .  Cannabinaceoe. 

Sub-Class,  Dictyogens  (Lindley). 

Ovary  inferior  '      .  Bioscoreacece. 

Ovary  superior 

Carpels  distinct    ......  Triuridaceoe. 

Carpels  united 

Placentas  central 

Flowers  6-petalled     ....  Smilacece. 

Flowers  3-petalled     ....  Trilliaceat. 

Placentas  below   Roxburgliiacece. 

Placentas  on  the  sides  •  .       .       .       .  Philesiaceai. 

Sub-Class,  Gymnogens  (Lindley). 

Stem  jointed   Gnetacem. 

Stem  continuous 

Leaves  pinnate     ......  Cycadacca. 

Leaves  simple 

Ovules  in  cones   [Pinacece  (Coni 

Ovules  solitary   Taxacea:. 


Class,  ENDOGENS. 

I.  Flowers  complete  (having  distinct  Floral  Envelopes). 

A.  Ovary  inferior 

Flowers  gynandrous  Orchidacew. 

Flowers  not  gynandrous 

Veins  of  leaves  diverging  from  the  midrib 

Anther  1,  with  1  cell  ....  Marantacea. 
Anther  1,  with  2  cells        .       .       .  Zingiberacece. 
Anthers  5  or  6    .       .       .       .       .  Musacew. 
Veins  of  leaves  parallel  with  midribs 
Stamens  3 

Anthers  turned  outwards     .       .  Iridacew. 
Anthers  turned  inwards      .       .  Burmanniacece. 
Stamens  6 
Leaves  flat 

Fruit  3-celled ;  sepals  corolla-like 

Radicle  remote  from  hilum  JJypoxidacca. 
Radicle  next  hilum    .       .  Amaryllidacea;. 
Fruit  3-celled ;  sepals  calycine  Bromeliacem. 
Fruit  1-celled  . '     .       .       .  Taccacea. 
Leaves  equitant    ....  Hainodoraccm. 
Stamens  more  than  6  Hydrocharacca. 

B.  Ovary  superior 

Sepals  calyx-like  or  glumaceous 
Carpels  separate,-  more  or  less 

Placentas  diffused     ....  Butomacea:. 
Placentas  narrow      ....  Alismacem. 
Carpels  in  a  solid  pistil 

Petals  distinct  from  calyx 

Placentas  central       .       .       .  Commelinacea;. 
Placentas  parietal      .       .       .  Mayacea. 
Petals  not  distinct  from  calyx 

Flowers  scattered       .       .       .  Jimcacea. 
Flowers  spadicose      .       .       .  Orontiacece. 
Sepals  corolla-like 

Carpels  more  or  less  separate 

Seed  solitary    .....  Falmacece. 
Seeds  numerous 

Anthers  turned  outwards  .       .  Melanthacea:. 
Anthers  turned  inwards  , 

Parts  of  flower  6    .  .  Butomacea!. 

Parts  of  flower  2    .      .      .  Philydracece. 
Carpels  combined 

Petals  rolled  inwards       .       .       .  Pontederacece. 
Petals  not  rolled  inwards 

Flowers  with  appendages   .       .  Gilliesiacea. 
Flowers  without  appendages      .  Liliacea}. 

II.  Flowers  incomplete  (Floral  Envejopes  not  distinct). 
A.  Flowers  in  glumes 

Stems  hollow   Gi-aminacea. 

Stems  solid 

Carpel  solitary ;  seed  erect    .       .       .  Cyperaceas. 

Carpel  solitary ;  seed  pendulous   .       .  Restiacea. 
Carpels  several,  distinct 

Glumes  only   Desvauxiacect. 
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Cup  within  glumes  . 
Carpels  several,  combined 

Placentas  parietal  .... 
Placentas  central  .... 
B.  Flowers,  or  with  a  few  verticillate  leaves 
a.  Flowers  on  a  spadix 

Fruit  a  drupe  ..... 
Fruit  berried  ;  leaves  in  bud,  convolute 
Fruit  dry ;  anthers  clavate,  on  weak 

filaments  

6.  Flowers  not  on  a  spadix 

Aquatic,  with  pendulous  ovides 

Pollen  globose  .... 
Pollen  confervoid  .... 
Terrestrial ;  ovules  erect 
Aquatic  ;  ovules  erect .... 

Sub-Class  Rhizoqens  (Rhizanthse) 

Ovules  indefinite 

Anthers  opening  by  slits  .... 

Anthers  bursting  by  pores  .... 
Ovules  solitary  


Eriocaulacece. 

Xyridacem. 
Restiacece. 


Pandanacece. 
Aracece. 

•  Typhaccce. 


Naiadacew. 
Zosteracew. 
Juncaginacew. 
Pistiaccw. 


Cytinacem. 

Raffleaiacea. 

Balanophoraccce. 


Class,  ACROGENS. 
I.  With  Stems. 

A.  No  distinct  axis  of  growth 

Spores  without  elaters 
Spores  with  elaters 

Spore-case  with  valves  . 

Spore-case  valveless 

B.  A  distinct  axis  of  growth 

Spores  with  elaters 

Spore-case  with  valves  . 
Spore-case  in  cones       .  • 
Spores  without  elaters 
Spore-case  on  fronds 

Ringed   

Ringless  

Spore-case  on  edge  of  frond  . 
Spore-case  in  an  involucre 
Spore-case  naked 

Sessile  in  the  axil  of  frond 

Stalked 

Valves 

Without  valves  . 

IE  Without  Stems. 

Mycelium  present 
Spores  in  fours 

Hymenium  naked  .... 

Hymenium  inclosed 
Spore-case  single 
Sporules  naked 
Thallus  obsolete 

Thallus  floccoje  .... 
Sporules  inclosed 

In  asci      .       .  •  • 

In  a  veil 
Mycelium  absent 
Aquatic 

Crystalline  ..... 
Cellular  or  membranous 
Fresh-water  chiefly 

Multiplied  by  zoospores 
Multiplied  by  spiral  nucules 
Salt-water 

Multiplied  by  simple  spores  . 
Multiplied  by  tetraspores  . 
Terrestrial 

Spores  naked  

Spores  in  asci 

Thallus  gelatinous  .  .  . 
Thallus  pulverulent  . 


Ricciacece. 

Jungermanniacew. 
Marchantiacew. 


Jungermann  iaccce. 
Equwctaccct?. 


Polypodiacece. 
Danceacece. 
Ophioglossacece. 
Marsileacew. 

Lycopodiacece. 

f  Andrmaccce. 
\  (Musci.) 
Bryacece.  (M usci.) 


f  Agaricacece. 
\  (Fungi.) 
■  Lycoperdacea'. 


Urcdinacece. 
Botrytacem. 

ffelvellacecc. 
Mwcoracece. 


Diatomacem. 


C'onfervacece. 
Characece. 

Fucacece. 
Ceramiacece. 

Graphidacem. 

CoUemacece. 
Parmeliaceae. 


It  will  be  seen  that  many  of  the  orders  are  repeated  in  this  analysis 
under  different  divisions ;  and  this  arises  from  the  fact  that  this 
analysis  is  artificial,  and  only  expresses  the  general  characters  of  each 
order.  Besides  this,  in  the  strongest  orders,  exceptions  to  some  very 
general  points  of  structure  frequently  occur.  Thus  we  have  apetalous 
and  irregular-flowered  plants  in  the  polypetalous  regular-flowered 
order  Ranunculacece.  With  a  little  practice  such  an  analysis  as  the 
foregoing  will  enable  any  one  acquainted  with  the  structure  of  plants 
to  refer  any  particular  plant  to  its  right  order,  and  on  turning  to  the 
order  in  the  alphabetical  part  of  this  work  he  will  find  a  detailed 
account  of  its  structure  and  properties. 

Before  concluding  thin  general  article  it  may  not  be  uninteresting 


just  to  glance  at  the  steps  by  which  the  Science  of  Botany,  more 
particularly  the  systematic  department,  has  attained  its  present 
position.  In  doing  this  we  shall  confine  ourselves  to  a  mere  sketch 
of  the  progress  that  has  been  made  in  elucidating  the  great  principles 
of  Botany  by  which  its  rank  as  a  branch  of  philosophy  is  to  be 
determined. 

It  is  obvious,  from  various  passages  in  the  most  ancient  writers, 
that  the  art  of  distinguishing  certain  plants  having  medical  virtues 
was  taught  at  the  earliest  period  of  which  we  have  any  written  record  ; 
and  that  the  cultivation  of  something  more  than  corn  was  already 
understood  in  the  Homeric  days,  is  sufficiently  attested  by  the 
references  to  the  vineyards  of  Laertes  and  the  gardens  of  Alcinous, 
and  by  the  employment  assigned  to  Lycaon,  the  son  of  Priam,  of 
pruning  figs  in  his  father" s  garden. 

The  earliest  tangible  evidence  that  we  possess  of  the  real  state  of 
knowledge  upon  this  subject  is  afforded  by  the  remains  of  the  writings 
of  Aristotle  and  his  school.  From  the  absurd  superstitions  of  the 
root-cutters  (rhizotomi)  of  this  period,  it  might  be  imagined  that  at 
this  time  botany  was  far  from  having  any  real  existence ;  for  it  is  to 
them  that  we  have  to  trace  the  belief  in  the  necessity  of  magical 
ceremonies  and  personal  purification  or  preparation  in  collecting  herbs  : 
some  sorts  they  tell  us  are  to  be  cut  against  the  wind,  others  after  the 
body  of  the  rhizotomist  has  been  well  oiled,  some  at  night,  some  by 
day.  Alliaceous  food  was  a  necessary  preparation  for  procuring  this 
,herb,  a  draught  of  wine  for  that,  and  so  on.  But  in  fact  at  this  very 
time  the  Peripatetic  philosophers  were  in  possession  of  a  considerable 
mass  of  correct  information  concerning  the  nature  of  vegetable  life, 
mixed  up  indeed  with  much  that  was  fanciful  and  hypothetical,  but 
calculated  to  give  us  a  high  opinion  of  their  acuteness  and  of  the 
amount  of  positive  knowledge  upon  such  subjects  which  had  by  that 
time  been  collected.  It  is  by  this  school  that  botany  must  be  con- 
sidered to  have  been  first  formed  into  a  science.  Aristotle,  in  all 
probability,  was  its  founder  ;  for  it  is  obvious,  from  the  remarks  upon 
plants  scattered  through  his  books  concerning  animals,  that  his 
knowledge  of  vegetable  physiology  was  for  his  day  of  a  most 
remarkable  kind.  But  as  the  books  immediately  concerning  plants 
ascribed  to  this  philosopher  are  undoubted  forgeries,  it  will  be  more 
convenient  to  take  the  works  of  Theophrastus  as  our  principal  guide 
to  a  determination  of  the  state  of  botany  at  the  commencement  of 
this — 

The  First  Era. — At  the  time  when  Theophrastus  succeeded  to  the 
the  chair  of  Aristotle  (B.C.  324)  no  idea  seems  to  have  existed  of 
classification,  nor  indeed  was  its  necessity  by  any  means  apparent,  for 
Theophrastus  does  not  appear  to  have  been  acquainted  with  above 
355  plants  in  all.  In  the  application  of  their  names,  even  to  these, 
there  was  so  much  uncertainty,  that  the  labours  of  commentators 
must  be  to  a  great  extent  bestowed  in  vain  in  endeavouring  to 
elucidate  them  :  for  instance,  Sprengel  asserts  that  the  name  Aphake 
is  applied  indifferently  to  the  dandelion  and  to  a  kind  of  vetch 
(Lathyrus  aphaca),  and  Scorpios  to  a  species  of  broom,  to  Arnica 
Scorpioides,  and  to  a  kind  of  ranunculus.  But  while  Theophrastus 
was  thus  careless  in  his  denominations  of  species,  he  has  the  great 
credit  of  having  attended  accurately  to  differences  in  the  organs  of 
plants,  to  some  of  which  he  gave  new  and  special  names  ;  the  form 
of  leaves,  their  margin,  the  manner  of  their  indentation,  and  the 
nature  of  the  leaf-stalk,  especially  attracted  his  attention.  He 
distinguished  naked-seeded  from  capsular  plants,  and  he  demonstrated 
the  absence  of  all  philosophical  distinction  between  trees,  shrubs,  and 
herbs,  for  he  saw  that  myrtle-trees  would  degenerate  into  shrubs,  and 
certain  oleraceous  plants  become  arborescent.  Cellular  tissue  is  spoken 
of  as  a  sort  of  flesh  interposed  between  the  woody  tissue  or  vegetable 
fibre  ;  and  even  spiral  vessels  appear  to  be  indicated  under  the  name 
of  hts  ;  leaves  are  correctly  said  to  have  their  veins  composed 
both  of  woody  tissue  and  spiral  vessels,  and  the  parallelism  of  the 
veins  of  grasses  is  particularly  pointed  out ;  palm-wood  is  shown  to 
be  extremely  different  from  that  of  trees  with  concentric  layers ; 
bark  is  correctly  divided  into  liber  and  cortical  integument,  and  the 
loss  of  the  former  is  said  to  be  usually  destructive  of  life.  The 
nutritive  properties  of  leaves  are  clearly  pointed  out,  and  the  power 
which  both  surfaces  possess  of  absorbing  atmospheric  nourishment. 
Some  notion  appears  to  have  existed  of  the  sexes  of  plants,  contrary 
to  the  opinion  of  Aristotle,  who  denied  them  to  the  vegetable 
kingdom.  In  particular  Theophrastus  speaks  of  the  necessity  of 
bringing  the  male  dates  into  contact  with  the  females,  a  fact  which 
had  been  stated  quite  as  clearly  by  Herodotus  (i.  193)  100  years  before  ; 
but  it  is  plain  that  he  had  no  correct  idea  upon  this  subject,  for  in 
another  place  he  compares  the  male  catkins  of  the  hazel  to  the  galls  of 
the  Kermes  oak. 

These  points  are  abundantly  sufficient  to  show  that  among  the 
Peripatetics  a  considerable  amount  of  tolerably  exact  knowledge  of 
botany  really  existed,  and  that  a  solid  foimdation  had  been  laid  for 
their  successors. 

And  in  fact  it  appears  that  the  impulse  thoy  gave  to  investigation 
did  for  some  considerable  time  afterwards  produce  a  perceptible  effect ; 
for  by  the  time  of  Pliny  it  is  evident  that  a  considerable  addition  had 
been  made  to  the  stock  of  botanical  knowledge.  It  is  true  that  it 
was  much  disfigured  by  the  poets,  who  then  as-  now  appear  to  have 
had  only  a  smattering  of  the  science  of  their  day  ;  but  it  is  incredible 
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that  they  should  have  been  able  to  glean  that  smattering  out  of  any 
other  field  than  a  very  rich  one.  For  example,  the  sexuality  of  plants, 
which  Aristotle  had  denied,  which  Theophrastus  had  adverted  to,  is 
spoken  of  in  positive  terms ;  grafting,  in  more  ways  than  one,  and 
even  budding,  are  spoken  of  in  language  which  is  remarkably  precise 
for  the  words  of  a  poet;  and  although  to  these  operations  were 
attributed  powers  which  they  did  not  possess,  yet  it  is  abundantly 
plain  that  the  processes  were  thoroughly  understood.  The 
"  AngU3tu3  in  ipso 

Fit  nodo  sinus  ;  hue  aliena  ex  arbore  germen 

Includunt  udoque  docent  inolescere  libro," 
is  as  correct  a  description  of  the  operation  called  budding  as  any 
modern  could  give  in  so  many  words ;  and  it  is  impossible  that  such 
an  operation  should  ever  have  been  devised  without  a  much  more 
large  and  accurate  knowledge  of  vegetable  physiology  than  it  is 
generally  believed  that  the  ancients  possessed. 

From  this  time  forward  all  inquiry  into  matters  of  science  began 
to  decline.  Under  the  later  Roman  emperors  science  became  gradually 
extinguished  ;  under  the  Byzantine  princes  it  can  scarcely  be  said  to 
have  been  preserved ;  and  the  little  attention  it  subsequently  received 
from  a  few  obscure  writers  rather  hastened  than  arrested  its 
downfall. 

Upon  the  revival  of  science  in  Europe  the  writings  of  the  classical 
and  Arabian  herbalists  were  taken  as  the  text-books  of  the  schools, 
but  their  errors  were  multiplied  by  false  translations,  their  supersti- 
tions were  admitted  without  question  ;  and  so  little  was  added  by  the 
monkish  authors,  that  between  the  time  of  Ebn  Beithar,  who  flourished 
in  the  13th  century,  and  the  year  1532,  when  the  '  Herbarum  Viv:e 
Eicones '  of  Otho  Brunfels,  a  Bernese  physician,  made  their  appearance, 
scarcely  a  single  addition  had  been  made  to  the  slender  stock  of 
knowledge  of  about  1400  species,  which  are  computed  by  Sprengel  to 
have  formed  the  total  amount  discovered  by  all  botanists,  Greek, 
Roman,  and  Arabian,  up  to  the  death  of  Abdallatif  of  Baghdad. 
Brunsfels  describes  the  state  of  botany  as  being  in  his  day  most 
deplorable,  aa  being  principally  in  the  hands  of  the  most  ignorant 
persons,  and  as  consisting  of  a  farrago  of  long  and  idle  commentaries, 
disfigured  "  by  myriads  of  barbarous,  obsolete,  and  ridiculous  names." 
He  deserves  to  be  mentioned  as  the  first  reformer  in  this  science,  and 
as  the  earliest  writer  who  earnestly  endeavoured  to  purify  the 
corrupted  streams  which  had  flowed  through  so  many  ages  of  barbarism 
from  the  ancient  Greek  and  Roman  fountains.  His  example  was 
speedily  followed  by  Tragus,  Fuchsius,  Matthiolus,  and  others.  The 
knowledge  of  species  rapidly  augmented,  partly  by  the  examination 
of  indigenous  plants  and  partly  by  the  remarks  of  the  earlier 
travellers,  who  about  the  year  1460  began  to  turn  then-  attention  to 
the  vegetable  kingdom ;  till  at  last  their  abundance  became  so  great 
as  to  call  for  the  assistance  of  compilers  capable  of  digesting  what  had 
already  begun  to  be  scattered  through  numberless  works.  The  first 
undertaking  of  the  kind  was  by  Conrad  Gesner,  a  native  of  Zurich, 
who  died  in  the  year  1565.  This  excellent  man  spent  the  latter  part 
of  his  life  in  collecting  materials  for  a  general  history  of  plants.  He 
is  stated  to  have  caused  above  1500  drawings  to  be  prepared  for  the 
illustration  of  his  undertaking,  but  unfortunately  he  died  before  his 
project  was  executed,  and  his  materials  were  afterwards  dispersed. 
He  appearB  however  to  have  brought  about  one  most  important 
change  in  science,  by  discovering  that  the  distinctions  and  true  nature 
of  plants  were  to  be  sought  in  their  organs  of  reproduction  rather 
than  in  those  of  nutrition.  This  was  assuredly  the  first  step  that 
had  been  taken  forward  in  the  science  since  the  fall  of  the  Roman 
empire,  and  is  abundant  evidence  of  the  great  superiority  of  Gesner 
over  all  those  who  had  preceded  him.  From  this  time  collections  of 
species  were  made  by  numerous  writers ;  our  countryman  Turner, 
Dodoens,  Lobel,  Clusius  Csesalpinus,  and  the  Bauhins,  were  the  most 
distinguished  writers  between  the  years  1550  and  1600  ;  and  among 
them  the  number  of  known  species  was  so  exceedingly  increased, 
especially  by  the  discoveries  of  Clusius,  that  it  became  impossible  to 
reduce  them  into  any  order  without  the  adoption  of  some  principle 
of  classification.  Hence  originated  the  first  attempts  at  systematical 
arrangement  with  which  commences 

The  Second  Era. — It  is  to  Matthew  Lobel,  a  Dutch  physician 
residing  in  England  in  the  time  of  Elizabeth,  that  the  honour  is  to 
be  ascribed  of  having  been  the  first  to  strike  out  a  method  by  which 
plantB  could  be  so  arranged,  that  those  which  are  most  alike  should 
be  placed  next  to  each  other,  or  in  other  words,  which  should  be  an 
expression  of  their  natural  relations.  As  may  be  supposed  this  early 
attempt  at  the  discovery  of  a  natural  system  was  exceedingly  rude 
and  imperfect ;  it  is  however  remarkable  for  having  comprehended 
several  combinations  which  are  recognised  at  the  present  day  :  Cucur- 
bitaccce,  Slellalcv,  Oraminece,  Labiatce,  Boraginece,  Leguminosce,  Filices, 
were  all  distinctly  indicated  ;  and  it  may  be  added,  that  under  the 
name  of  Asphodels  he  grouped  the  principal  part  of  modem  petaloid 
monocotyledons.  The  reasons  however  why  such  groups  were  con- 
Btituted  were  not  then  susceptible  of  definition ;  the  true  principles 
of  classification  had  to  be  elicited  by  the  long  and  patient  study  of 
succeeding  ages.  Among  the  foremost  to  take  up  this  important 
subject  was  Csesalpinus,  a  Roman  physician  attached  to  the  court  of 
Pope  Sixtus  V.  This  naturalist  possessed  a  degree  of  insight  into 
the  science  far  beyond  that  of  his  age,  and  is  memorable  for  the 


justness  with  which  he  appreciated  many  of  the  less  obvious  circum- 
stances which  his  predecessors  had  overlooked.  For  example,  he  was 
aware  of  the  circulation  of  the  sap  :  he  believed  that  its  ascent  from 
the  roots  was  caused  by  heat ;  he  knew  that  leaves^are  cortical  expan- 
sions traversed  by  veins  proceeding  in  part  from  the  liber ;  he  estimated 
the  pith  of  plants  at  its  true  value,  and  seeds  he  compared  to  eggs,  in 
which  there  exists  a  vital  principle  without  life ;  but  he  denied  the 
existence  of  sexes  in  the  vegetable  kingdom.  Improving  upon  the 
views  of  Gesner,  he  showed  how  great  iB  the  value  of  the  fructification 
in  systematic  botany ;  the  flower  he  said  was  nothing  but  the  wrapper 
of  the  fruit ;  the  essential  part  of  tha  seed  he  considered  to  be  what 
is  called  the  corculum,  that  is,  the  double  cone  of  plumule  and  radicle 
which  connects  the  cotyledons.  In  general  his  views  of  vegetable 
physiology  were  much  more  just  than  those  of  his  predecessors,  and 
if  he  did  not  avoid  the  error  of  supposing  certain  plants  to  be  mere 
abortions  of  more  perfect  species,  as  many  grasses  of  corn,  he  amply 
redeemed  his  fame  by  the  correction  of  other  mistakes.  From  differ- 
ences in  the  fruit  and  the  seed  of  plants  he  formed  a  system  which, 
though  purely  artificial  and  never  much  employed,  had  the  merit  of 
calling  attention  strongly  to  the  existence  of  a  class  of  important 
characters  which  had  previously  been  either  overlooked  or  under- 
valued. 

But  notwithstanding  the  attempts  thus  made  by  a  few  distinguished 
men  to  elevate  the  science  to  a  higher  station,  and  to  reduce  it  to  some 
general  principles,  it  still  continued  to  languish  and  to  remain  for  the 
most  part  in  the  hands  of  the  most  ignorant  pretenders,  and  in  no 
country  more  so  than  in  England.  We  find  upon  the  authority  of 
the  celebrated  Ray,  that  in  this  country  in  the  middle  of  the  17th 
century  it  was  in  the  most  lamentable  state.  At  that  time  the  standard 
book  of  English  botanists  was  a  publication  called  Gerarde's  '  Herbal,' 
which  was,  as  Ray  tells  us,  the  production  of  a  man  almost  entirely 
ignorant  of  the  learned  languages,  in  which  nevertheless  all  books  on 
science  were  at  that  time  written.  The  principal  part  of.  the  work  was 
pirated  from  the  '  Petnptades '  of  Dodoens,  turned  into  English  by 
one  Priest,  and  in  order  to  conceal  the  plunder  the  arrangement  of 
Dodoens  was  exchanged  for  that  of  Lobel,  while  the  whole  was  made 
up  with  the  wood-blocks  of  Taberuamiontanus's  '  Kriiuterbuch,'  often 
unskilfully  transposed  and  confounded.  At  last  a  change  as  sudde'n  as 
it  was  important  was  produced  in  the  science  by  the  application  of  the 
microscope  to  botanical  purposes. 

TJie  Tldrd  Era. — About  the  middle  of  the  17th  century  this  instru- 
ment was  first  employed  in  the  examination  of  the  elementary  organs 
of  plants,  about  which  nothing  had  been  previously  learned  since  the 
time  of  Theophrastus.  The  discovery  of  spiral  vessels  by  Henshaw 
in  1661,  the  examination  of  the  cellular  tissue  by  Hook  at  a  somewhat 
later  date,  at  once  excited  the  attention  of  observers  and  led  at  nearly 
the  same  time  to  the  appearance  of  two  works  upon  vegetable  anatomy, 
which  at  once  so  nearly  exhausted  the  subject  that  it  can  scarcely  be 
said  to  have  again  advanced  till  the  beginning  of  the  present  century. 
Grew  and  Malpighi,  the  writers  here  adverted  to,  but  more  especially 
the  former,  combined  with  rare  powers  of  observation  a  degree  of 
patience  which  few  men  have  ever  possessed.  They  each  examined 
the  anatomy  of  vegetation  in  its  minutest  details,  the  former  princi- 
pally in  the  abstract,  the  latter  more  comparatively  with  the  animal 
kingdom.  Various  forms  of  cellular  tissue,  intercellular  passages, 
spiral  vessels,  woody  tubes,  ducts,  the  nature  of  hairs,  the  true  struc- 
ture of  wood,  were  made  at  once  familiar  to  the  botanist ;  the  real 
nature  of  sexes  in  plants  was  demonstrated ;  and  it  is  quite  surprising 
to  look  back  on  those  days  from  the  present  high  ground  on  which 
botany  has  taken  its  stand,  and  to  see  how  little  the  views  of  Grew  at 
least  have  subsequently  required  correction.  From  him  physiological 
botany  properly  speaking  took  its  origin.  Clear  and  distinct  ideas  of 
the  true  causes  of  vegetable  phenomena  gradually  arose  out  of  a 
consideration  of  the  physical  properties  of  the  minute  parts  through 
whose  combined  action  they  are  brought  about ;  and  a  solid  founda- 
tion was  laid  for  the  theories  of  vegetation  which  subsequent  botanists 
have  propounded  :  to  Grew  may  also  be  ascribed  the  honour  of  having 
first  pointed  out  the  important  difference  between  seeds  with  one 
cotyledon  and  those  with  two,  and  of  having  thus  been  the  discoverer 
of  the  two  great  natural  classes  into  which  the  flowering  part  of  the 
vegetable  kingdom  is  now  divided.  Grew  however  was  no  systematist; 
it  was  reserved  for  another  Englishman  to  discover  the  true  principles 
of  classification,  and  thus  to  commence 

The  Fowrih  Era. — John  Ray,  a  man  of  capacious  mind,  of  singular 
powers  of  observation  and  of  extensive  learning,  driven  from  his 
collegiate  employments  by  the  infamous  commands  of  a  profligate 
prince,  sought  consolation  in  the  study  of  natural  history,  to  which 
he  had  been  attached  from  his  youth.  Botany  he  found  was  fast 
settling  back  into  the  chaos  of  the  middle  ages,  partly  beneath  the 
weight  of  undigested  materials,  but  more  from  the  want  of  some  fixed 
principles  by  which  the  knowledge  of  the  day  should  be  methodised. 
Profiting  by  the  discoveries  of  Grew  and  the  other  vegetable  anato- 
mists, to  which  he  added  a  great  store  of  original  observation,  he  in 
his  '  Historia  Plantarum,'  the  first  volume  of  which  appeared  in  1686, 
embodied  in  one  connected  series  all  the  facts  that  had  been  collected 
concerning  the  structure  and  functions  of  plants  :  to  these  he  added 
an  exposition  of  what  he  considered  the  philosophy  of  classification, 
as  indicated  partly  by  human  reason  and  partly  by  experience ;  and 
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from  the  whole  he  deduced  a  classification  which  is  unquestionably 
the  basis  of  that  which,  under  the  name  of  the  system  <  f  Jussieu,  is 
everywhere  recognised  at  the  present  day.  For  proofs  of  this  we  refer 
to  the  memoir  of  Rat  in  the  Hist.,  Biog.,  &c.  Division.  "We  will 
only  observe  here  that  he  separated  flowering  from  flowerless  plants; 
that  he  divided  the  former  into  monocotyledons  and  dicotyledons, 
and  that  under  these  three  heads  he  arranged  a  considerable  number 
of  groups,  partly  his  own,  partly  taken  from  Lobel  and  others ;  which 
are  substantially  the  same  as  what  are  received  by  botanists  of  the 
present  day  under  the  name  of  natural  orders.  It  is  singular  enough 
that  the  merits  of  this  arrangement  of  John  Ray  should  have  been  so 
little  appreciated  by  his  contemporaries  and  immediate  successors  as 
to  have  been  but  little  adopted  ;  and  that  instead  of  endeavouring  to 
correct  its  errors  and  to  remove  its  imperfections,  botanists  occupied 
themselves  for  several  succeeding  years  in  attempts  at  discovering  other 
systems,  the  greater  part  of  which  were  abandoned  almost  as  soon  as 
they  were  made  known.  Rivinus,  Magnol,  Tournefort,  and  Linnaeus 
were  the  most  celebrated  of  these  writers ;  but  the  two  last  alone 
have  had  any  permanent  reputation.  Tournefort,  who  for  a  long  time 
stood  at  the  head  of  the  French  school  of  botany,  proposed  in  1694  a 
method  of  arrangement,  in  its  principles  entirely  artificial,  but  which 
in  some  cases  was  accidentally  in  accordance  with  natural  affinities. 
It  was  founded  chiefly  upon  differences  in  the  corolla,  without  the 
slightest  reference  to  physiological  peculiarities  ;  and  is  now  forgotten, 
except  in  consequence  of  its  having  furnished  some  useful  ideas  to 
Jussieu,  as  will  be  hereafter  shown. 

■  The  Fifth  Era. — Linnaeus  was  a  genius  of  a  different  and  a  higher 
order.  Educated  in  the  severe  school  of  adversity,  accustomed  from 
his  earliest  youth  to  estimate  higher  than  all  other  things  verbal  accu- 
racy and  a  logical  precision,  which  are  often  most  seductive  when  least 
applicable ;  endowed  by  nature  with  a  most  brilliant  understanding, 
and  capable,  from  constitutional  strength,  of  any  fatigue  either  of 
mind  or  body,  this  extraordinary  man  was  destined  to  produce  a  revo- 
lution in  botany,  among  other  branches  of  natural  history,  which  in 
some  respects  advanced  and  in  others  retarded  its  progress  far  more 
than  the  acts  of  any  one  who  had  preceded  him.  He  found  the 
phraseology  bad,  and  he  improved  it ;  the  nomenclature  was  awkward 
and  inconvenient,  he  simplified  it ;  the  distinctions  of  genera  and 
species,  however  much  the  former  had  been  improved  by  Tournefort, 
were  vague  and  too  often  empirical — he  defined  them  with  an  appa- 
rent rigour  which  the  world  thought  admirable,  but  which  nature 
spurned ;  he  found  the  classifications  of  his  day  so  vague  and  uncer- 
tain that  no  two  persons  were  agreed  as  to  their  value,  and  for  them 
he  substituted  a  scheme  of  the  most  specious  aspect,  in  which  all 
things  seemed  as  clearly  circumscribed  by  rule  and  line  as  the  fields 
in  the  map  of  an  estate ;  he  fancied  he  had  gained  the  mastei-y  over 
nature,  that  he  had  discovered  a  mighty  spell  that  would  bind  her 
down  to  be  dissected  and  anatomised,  and  the  world  believed  him  ; 
in  short,  he  seized  upon  all  the  wardrobe  of  creation,  and  his  followers 
never  doubted  that  the  bodiless  puppets  which  he  set  in  action  were 
really  the  divine  soul  and  essence  of  the  organic  world.  Such  was 
Linnaeus,  the  mighty  spirit  of  his  day.  Let  us  do  this  great  man 
that  justice  which  exaggeration  on  the  one  hand  and  detraction  on  the 
other  have  too  often  refused  to  him,  and  let  us  view  his  character 
soberly  and  without  prejudice.  We  shall  then  admit  that  no  natu- 
ralist has  ever  been  his  superior  ;  and  that  he  richly  merited  that  high 
station  in  science  which  he  held  for  so  many  years.  His  verbal  accu- 
racy, upon  which  his  fame  greatly  depends,  together  with  the  remark- 
able terseness  of  his  technical  language,  reduced  the  crude  matter  that 
was  stored  up  in  the  folios  of  his  predecessors  into  a  form  that  was 
accessible  to  all  men.  He  separated  with  singular  skill  the  important 
from  the  unimportant  in  their  descriptions.  He  arranged  their  endless 
synonyms  with  a  patience  and  lucid  order  that  were  quite  inimitable. 
By  requiring  all  species  to  be  capable  of  a  rigorous  definition  not 
exceeding  twelve  words,  he  purified  botany  of  the  endless  varieties  of 
the  gardeners  and  herbalists  ;  by  applying  the  same  strict  principles 
to  genera,  and  reducing  every  character  to  its  differential  terms,  he 
got  rid  of  all  the  cumbrous  descriptions  of  the  old  writers.  Finally, 
by  the  invention  of  an  artificial  system,  every  division  of  which  was 
defined  in  the  most  rigorous  manner,  he  was  able  so  to  classify  all  the 
materials  thus  purified  and  simplified  that  it  seemed  as  if  every  one 
could  become  a  botanist  without  more  previous  study  than  would  be 
required  to  learn  how  to  discover  words  in  a  dictionary.  Add  to  all 
this  the  liveliness  of  his  imagination,  the  skill  with  which  he  applied 
his  botanical  knowledge  to  practical  objects,  and  the  ingenuity  he 
showed  in  turning  to  the  purposes  of  his  classification  the  newly- 
discovered  sexes  of  plants,  and  we  shall  at  once  comprehend  what  it 
was  that  exalted  Linnaeus  so  far  above  his  contemporaries.  But  great 
as  the  impulse  undoubtedly  was  which  Linnaeus  gave  to  botany,  there 
were  vices  in  his  principles  which  although  overlooked  during  his  life 
have  subsequently  been  productive  of  infinite  evil.  There  is  no  such 
thing  as  a  rigorous  definition  in  natural  history ;  this  fact  Ray  had 
demonstrated  to  arise  out  of  the  very  nature  of  things ;  and  conse- 
quently the  short  phrases  by  which  species  and  genera  were  charac- 
terised by  Linnaeus  were  found  equally  applicable  to  many  other  plants 
besides  those  for  which  they  were  intended  :  hence  arose  a  new  source 
of  confusion,  inferior  only  to  that  which  it  was  intended  to  correct. 
Differential  characters,  which  would  be  invaluable  if  we  had  all  nature 


I  before  us,  were  found  in  practice  to  lead  to  incessant  errors,  so  soon 
as  some  new  species  was  introduced  into  the  calculation  :  they  also 

j  laboured  under  the  great  fault  of  conveying  no  idea  whatever  of  the 
general  nature  of  the  plants  to  which  they  related  :  thus  the  Portu- 
guese botanist  Loureiro,  who  attempted  to  determine  the  plants  of 

I  China  by  the  systematic  writings  of  Linnaeus,  fell  into  the  singular 
error  that  the  hydrangea  was  a  primrose.  With  regard  to  his  artificial 
system  of  classification,  it  was  found  that  it  looked  better  in  the  closet 
than  in  the  field  ;  that  the  neatness  and  accuracy  of  the  distinctions 
upon  which  it  was  divided  into  groups  existed  only  upon  paper,  and 
that  exceptions  without  end  encumbered  it  at  every  turn.  This,  which 
is  perhaps  inseparable  from  all  systematic  arrangements,  would  not 
have  been  felt  as  so  great  an  evil  if  there  had  been  any  secondary 
characters  by  which  the  primary  ones  could  be  checked,  or  if  the 
system  had  really  led  with  all  its  difficulties  to  a  knowledge  of  things. 
But  it  was  impossible  not  to  perceive  that  it  led  in  reality  to  little 
more  than  a  knowledge  of  names,  and  that  it  could  be  looked  upon  as 
nothing  beyond  an  index  of  genera  and  species. 

The  maxims  however  of  Ray,  and  the  great  general  views  of  that 
illustrious  naturalist,  were  destined  not  to  fade  even  before  the 
meteoric  brilliancy  that  surrounded  the  throne  of  Linnaeus.  A  French 
botanist,  Antoine  Laurent  de  Jussieu,  soon  entered  the  field  to  oppose 
the  latter.  In  the  year  1789,  just  eleven  years  after  the  death  of  Lin- 
naius,  he  produced  under  the  name  of  '  Genera  Plantarum '  an  arrange- 
ment of  plants  according  to  their  natural  relations,  in  which  the 
principles  of  the  great  English  botanist  are  tacitly  admitted,  and  his 
fundamental  divisions  adopted,  in  combination,  in  part  with  those  of 
Tournefort,  in  part  with  those  which  had  been  proposed  by  Adanson 
in  his  remarkable  work  on  the  '  Families  des  Plantes,'  and  the  rest 
with  what  are  peculiar  to  the  author  himself.  Jussieu  possessed  in  a 
happier  degree  than  any  man  that  has  succeeded  him  the  art  of 
adapting  the  simplicity  and  accuracy  of  the  language  of  Linnaeus  to 
the  exigencies  of  science,  without  encumbering  himself  with  its 
pedantry.  He  knew  the  impossibility  of  employing  any  single  charac- 
ters to  distinguish  objects  so  variable  in  their  nature  as  plants  ;  and 
he  clearly  saw  to  what  evils  all  artificial  systems  must  of  necessity 
give  rise.  Without  pretending  then  to  the  conciseness  of  Linnaeus  in 
forming  his  generic  characters,  he  rendered  them  as  brief  as  was  con- 
sistent  with  clearness  ;  without  peremptorily  excluding  all  distinctions 
not  derived  from  the  fructification,  he  nevertheless  made  the  latter 
the  essential  consideration  ;  instead  of  defining  his  classes  and  orders 
by  a  few  artificial  marks,  he  formed  them  from  a  view  of  all  the  most 
essential  parts  of  structure ;  and  thus  he  collected  under  the  same 
divisions  all  those  plants  which  are  most  nearly  allied  to  each  other. 
Hence,  while  a  knowledge  of  one  plant  does  not  by  any  means  lead  to 
that  of  another  in  the  system  of  Linnaeus,  it  leads  directly  to  the 
knowledge  of  many  more  in  the  classification  of  Jussieu,  which  has 
accordingly  gained  the  name  of  the  '  Natural  System.'  This  at  once 
brought  the  science  back  to  a  healthy  state  ;  it  demonstrated  the  pos- 
sibilty  of  reducing  the  characters  of  natural  groups  to  words,  contrary 
to  the  opinion  of  Linnaeus,  who  found  that  task  altogether  beyond  his 
powers  ;  it  did  away  with  the  necessity  of  artificial  arrangements,  and, 
giving  a  death-blow  to  verbal  botany,  it  laid  the  foundation  of  that 
beautiful  but  still  imperfect  superstructure  which  has  been  erected 
by  the  labours  of  Brown,  De  Candolle,  Lindley,  and  others.  If  the 
system  of  Jussieu  were  not  a  return  to  that  of  Ray,  modified  only  and 
improved  by  modem  discoveries,  we  should  certainly  have  taken  this 
period  for  the  commencement  of 

The  Sixth  and  latest  Era  in  our  science.  But  it  was  reserved  for  a 
man  whose  fame  lies  chiefly  in  the  literary  world  to  effect  the  last 
great  revolution  that  the  ideas  of  botanists  have  undergone.  In  1790, 
one  year  after  the  appearance  of  Jussieu's  '  Genera  Plantarum,'  the 
German  poet  Gothe  published  a  pamphlet  called  '  The  Metamorphosis 
of  Plants.'  At  that  time  the  various  organs  of  which  plants  consist 
had  been  pretty  well  ascertained,  the  distinctions  between  the  leaf, 
the  calyx,  the  corolla,  the  stamens,  and  the  pistil  were  in  a  great 
measure  understood,  and  the  botanists  were  not  a  few  who  fancied 
there  was  nothing  more  to  learn  about  them.  Nevertheless  even  in 
the  time  of  Theophrastus  a  notion  had  existed  that  certain  forms  of 
leaves  were  mere  modifications  of  others  that  appeared  very  different, 
as  the  angular  leaves  in  croton  of  the  round  cotyledons  or  seminal 
leaves  of  that  plant.  Linnaeus  himself  had  entertained  the  opinion 
that  all  the  parts  of  a  flower  are  mere  modifications  of  leaves  whose 
period  of  development  is  anticipated  ('Prolepsis  Plantarum');  Ludwig 
in  1757,  and  more  especially  Wolff  in  1768,  had  stated  in  express 
terms  that  all  the  organs  of  plants  are  reducible  to  the  axis  and  its 
appendages,  of  the  latter  of  which  the  leaf  is  to  be  taken  as  the  uni- 
versal type.  But  the  theory  of  Linnaeus  was  fanciful ;  Ludwig  was  a 
writer  of  too  little  authority  in  his  day  to  succeed  in  establishing  a 
doctrine  so  much  at  variance  with  received  opinions ;  and  the  theory 
of  Wolff  was  propounded  in  a  paper  upon  the  formation  of  the  intes- 
tines in  animals,  which  seems  altogether  to  have  escaped  the  observa- 
tion of  botanists.  Entirely  unacquainted  with  the  writings  of  the  two 
latter  naturalists,  but  aware  of  the  '  Prolepsis  Plantarum '  of  Linnaeus, 
Gothe  took  up  this  important  theory,  and  demonstrated  that  all  those 
organs  to  which  so  many  different  names  were  applied,  and  which  in 
fact  have  so  many  dissimilar  functions  to  perform,  were  all  modifica- 
tions of  one  common  type — the  leaf;  that  the  bract  is  a  contractor 
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leaf,  the  calyx  a  combination  of  several,  the  corolla  a  union  of  several 
more  in  a  coloured  state,  the  stamens  contracted  and  coloured  leaves 
with  their  parenchyma  in  .a  state  of  disintegration,  and  the  pistil 
another  arrangement  of  leaves  rolled  up  and  combined  according  to 
certain  invariable  laws. 

Although  at  first  Gothe's  views  were  disregarded,  they  were  gradu- 
ally adopted,  and  formed  the  basis  of  inquiries  in  that  department  of 
botany  called  the  Morphology  of  Plants.  To  no  one  is  the  science 
of  Botany  more  indebted,  from  his  early  adoption  of  the  generalisation 
of  Gothe,  than  Robert  Brown.  In  his  '  Prodromus  of  the  Flora  of 
New  Holland,'  and  in  a  multitude  of  papers  in  the  '  Philosophical '  and 
'Linnaean  Transactions,'  he  proved  not  only  the  truth  of  Gothe's 
law  but  practically  demonstrated  its  importance.  It  was  never  with 
him  a  theory,  as  it  was  with  its  discoverer,  but  a  great  generalisation 
which  every  new  fact  in  the  vegetable  kingdom  served  to  confirm. 
Nor  did  he  apply  it  to  the  superficial  facts  of  the  structure  of  plants, 
but  working  with  the. microscope  he  applied  it  to  the  development  of 
the  tissues  of  plants,  and  in  every  department  of  botany  has  made  it  to 
bear  most  abundant  fruit.    With  the  name  of  Brown  in  the  modern 
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history  of  botany  we  must  also  associate  the  name  of  another  English- 
man— Dr.  Lindley,  who,  by  his  extensive  knowledge  of  vegetable 
structures,  his  indefatigable  industry,  and  power  of  generalisation,  has 
contributed  very  largely  to  the  perfection  of  the  present  classification 
of  plants,  as  well  as  to  the  diffusion  of  sound  general  views  on  the 
subject  of  botany  and  its  practical  applications.  To  De  Candolle  also 
in  recent  times  the  progress  of  botany  is  deeply  indebted,  more  espe- 
cially for  his  laborious  '  Prodromus  of  the  Vegetable  Kingdom,'  in 
which  not  only  are  the  orders  described,  but  the  genera  and  species. 
We  can  only  add  that  in  recent  times  the  science  of  Botany  has  been 
indebted  to  the  labours  of  the  following  amongst  other  observers  : — 
Schleiden,  Richard,  Brongniart,  Tulasne,  Unger,  Endlicher,  Schacht, 
Von  Mohl,  Bischoff,  Treviranus,  Lehmann,  Suminski,  Hoffmeister,  Sir 
W.  J.  Hooker,  J.  D.  Hooker,  Henfrey,  Bentham,  Walker  Arnott, 
Wright,  Wallich,  Royle,  Balfour,  Babington,  Leighton,  Miers,  J.  J. 
Bennett,  T.  Thomson,  Asa  Gray,  Henslow,  Berkeley. 

In  order  to  facilitate  the  study  of  Botany  by  the  aid  of  this  work, 
we  give  the  following  Glossary  of  the  terms  employed  when  describing 
the  parts  of  plants. 


A  GLOSSARY  OF  THE  TECHNICAL  TERMS  MOST  COMMONLY  EMPLOYED  IN  BOTANY. 


Abnormal,  contrary  to  general  rules. 

Accumbent,  lying  against  anything,  in 
distinction  to  lying  upon ;  as  the 
cotyledons  of  some  cruciferous  plants. 

Accrose,  stiff  and  slender  and  sharp- 
pointed,  as  the  leaves  of  a  pine-tree. 

Achenium,  a  small,  hard,  one-seeded 
fruit,  resembling  a  seed. 

Aciculate,  needle-shaped. 

Acinaciform,  scymitar-shaped. 

Acinus,  a  bunch  of  succulent  berries  ; 
as  of  grapes. 

Acrogen,  a  plant  which  grows  at  its 
end  only,  -without  increasing  in 
diameter  ;  as  ferns,  and  all  flower- 
less  plants. 

Aculeate,  covered  with  prickles. 

Aculeus,  a  prickle. 

Acuminate,  tapering  to  the  point,  but 
fiat. 

Adnate,  growing  to  anything  by  the 
whole  length. 

Adventitious,  appearing  accidentally. 

^Estivation,  the  arrangement  of  the 
parts  of  the  flower  before  they  expand. 

Alabastrus,  a  flower-bud. 

Albumen,  a  substance  interposed  in 
some  seeds  between  the  embryo  and 
the  seed  coats. 

Alburnum,  the  young  wood ;  sap-wood. 

Amentum,  a  catkin  ;  the  male  inflo- 
rescence of  the  hazel,  &c. 

Amplexicaul,  clasping  a  stem. 

Anastomosing,  the  growing  together 
of  two  parts  which  meet  from 
different  directions. 

Androus,  a  Greek  termination  expres- 
sive of  the  male  sex. 

Anfractuous,  doubled  abruptly  in 
several  different  directions. 

Angiocarpous,  having  seeds  inclosed  in 
a  pericarp. 

Annotinous,  a  year  old. 

Anther,  the  case  containing  pollen. 

Apetalous,  having  no  petals. 

Apiculate,  abruptly  pointed. 

Apocarpous,  where  the  carpels  are  dis- 
tinct from  each  other. 

Apophysis,  the  enlarged  base  of  the 
theca  of  some  mosses. 

Apothecium,  the  shield,  or  mass  of  re- 
productive matter  of  a  lichen. 

Appendiculatc,  having  some  kind  of 
appendages. 

Arachnoid,  resembling  a  spider's  web. 

Areolate,  divided  into  little  spaces. 

Aril,  a  peculiar  wrapper  of  some  seeds ; 
as  the  mace  of  the  nutmeg. 

Arista,  the  beard  or  awn  of  grasses. 

Asci,  the  cases  in  which  the  spores  of 
lichens  are  inclosed. 

Ascidium,  a  hollow  leaf  looking  like  a 
water  vessel ;  as  the  pitcher  of 
Nepenthes. 

Attenuated,  gradually  tapering  to  a 
point  without  becoming  flat. 

Auriculate,  having  two  lobes  (like  cars) 
at  the  base. 

Awn.    See  Arista. 

Axil,  the  acute  angle  formed  by  the 
junction  of  the  leaf,  &c,  to  its 
axis. 

Axillary,  growing  in  an  axil. 


Axis,  the  root  and  stem  either  taken 
together  or  separately. 

Baccate,  fruit  covered  with  soft  flesh. 

Barbate,  covered  with  long  hairs  re- 
sembling a  beard. 

Beard,  a  tuft  of  long  hairs. 

Biconjugate,  in  two  pairs,  placed  side 
by  side. 

Bidcntate,  having  two  teeth. 

Bifarious,  arranged  in  two  rows. 

Bifid,  divided  into  two  shallow  lobes. 

Bifoliate,  having  two  leaflets. 

Bifurcate,  twice  forked. 

Bijugous,  in  two  pairs,  placed  end  to  end. 

Binate,  growing  in  pairs. 

Bipartite,  divided  into  two  deep  lobes. 

Bipinnale,  twice  pinnate. 

Biserratc,  twice  serrate. 

Brachiate,  when  branches  stand  nearly 
at  right  angles  to  the  stem  from 
which  they  proceed. 

Bract,  the  leaf  or  leaflet  from  the  axil 
of  which  a  flower  grows. 

Bulb,  a  scaly,  underground  bud.  * 

Bulbotuber,  a  short,  roundish,  under- 
ground stem  resembling  a  bulb. 

Caducous,  falling  off  sooner  or  later. 
Cwsious,  of  a  bluish-gray  colour. 
Ccespitosc,  growing  in  tufts. 
Calcar,  a  spur  or  horn ;   as  in  the 

nasturtium. 
Calcaratc,  having  a  spur  or  horn. 
Calyculate,  having  a  whorl  of  bracts 

on  the  outside  of  a  calyx,  or  of  an 

involucre. 
Calyptra,  the  hood  of  a  moss. 
Calyx,  the  external   envelope    of  a 

flower. 

Cambium,  a  viscid  secretion  formed  in 

the  spring  between  the  bark  and 

wood  of  Exogens. 
Campanulatc,  bell-shaped. 
Canaliculate,  channeled. 
Cancellate,   a   leaf  which  has  veins 

without  connecting  parenchyma. 
Capitate,  growing  in  a  head. 
Capitulum,  a  collection  of  flowers  in  a 

head. 

Capsule,  any  dry  many-seeded  fruit. 
Carinate,  having  a  kind  of  keel. 
Carnose,  fleshy. 

Carpel,  one  of  the  parts  of  a  compound 
pistil ;  a  single  leaf  rolled  up  into 
one  of  the  integers  of  a  pistil. 

Oarunculate,  a  seed  having  fungous 
excrescences  growing  near  its  hilum. 

Caryopsis,  a  dry  one-seeded  fruit  re- 
sembling a  seed,  but  with  no  dis- 
tinction between  the  seed-coat  and 
pericarp. 

Caudatf,  prolonged  into  a  sort  of  tail. 
Cauline,  of  or  belonging  to  the  stem. 
Ccrnuous,  drooping. 
Clutlaza,  a  spot  on  a  seed  indicating 

the  pNce  where  the  nucleus  is  united 

to  the  seminal  integuments. 
Ciliated,  fringed  with  hairs  like  an 

eyelash. 
Cinereous,  ash-coloured. 
Circinatc,  rolled  inwards  from  the  point 

to  the  base. 


Oircumscissilc,  dividing  into  two  parts 
by  a  spontaneous  transverse  separa- 
tion. 

Cirrhous,  terminating  in  a  tendril. 
Ciavate,  club-shaped. 
Claw,  the  stalk  of  a  petal. 
Clypeate,  resembling  a  round  buckler. 
Cochleatc,  resembling  the  bowl  of  a 
spoon. 

Collum,  the  point  where  the  stem  and 

root  arc  combined. 
Columella,  a  central  part  of  the  fruit  of 

a  moss,  round  which  the  spores  are 

deposited. 
Column,  the  combination  of  stamens 

and  style  in  Orchideous  and  other 

plants. 

Comose,  having  hairs  at  one  or  both 
ends,  if  speaking  of  seeds  ;  being 
terminated  by  coloured  empty 
bracts,  if  applied  to  inflorescences. 

Conduplicatc,  doubled  together. 

Confluent,  growing  together  60  that  the 
line  of  junction  is  lost  to  the  6ight. 

Conjugate,  growing  in  pairs. 

Connate,  growing  together  so  that  the 
line  of  junction  remains  perceptible. 

Connective,  the  fleshy  part  that  com- 
bines the  two  lobes  of  an  anther. 

Omnifont,  converging,  as  the  anther 
of  a  potato  blossom. 

Cotioidal,  approaching  a  conical  form. 

Continuous,  proceeding  from  something 
else  without  apparent  interruption. 

Contorted,  twisted  in  such  a  way  that 
all  the  parts  have  a  similar  direc- 
tion, as  the  segments  of  the  flower 
of  an  Oleander. 

Convolute,  rolled  together. 

Corculum,  the  rudimentary  axis  which 
connects  the  cotyledons  of  the 
embryo. 

Cordate,  heart-shaped. 

Coriaceous,  of  a  leathery  texture. 

Cormus,  a  solid,  roundish,  underground 
stem  ;  as  in  Crocus. 

Corneous,  of  a  horny  texture. 

domiciliate,  shaped  like  a  slender  horn. 

Corolla,  the  second  of  the  two  enve- 
lopes that  surround  the  stamens  and 
pistil. 

Corona,  a  combination  of  fertile  and 
barren  stamens  into  a  disk  ;  as  in 
Stapclia. 

Corymbose,  when  the  branches  sur- 
rounding a  common  axis  are  shortest 
at  the  top  and  longest  at  the  bottom, 
so  as  to  form  a  level-topped  whole. 

Costa,  the  midrib  of  a  leaf. 

Cotyledons,  the  leaves  of  the  embryo. 

Orateriform,  shaped  like  a  goblet. 

Orenellcd  or  Orenated,  having  rounded 
notches  at  the  edges. 

Crested,  having  some  unusual  and 
striking  appendage  arising  from  the 
middle. 

Cruciate,  when  four  parts  are  so  ar- 
ranged as  to  resemble  the  arms  of  a 
Maltese  cross. 

Cucullate,  hooded,  rolled  inwards  so  as 
to  conceal  anything  lying  within. 

Culm,  the  straw  of  grasses. 

Ouneate,  wedge-shaped. 


Cupule,  the  cup  of  the  acorn,  the  husk 
of  the  filbert,  chestnut,  &c. ;  a  pecu- 
liar combination  of  bracts. 

Cuspidate,  abruptly  rounded  off  with  a 
projecting  point  in  the  middle. 

Cuticle,  the  external  skin. 

Cyathiform,  cup-shaped,  more  con- 
tracted at  the  orifice  than  cratcriform. 

Cymbiform,  having  the  form  of  a  boat. 

Cyme,  an  inflorescence  having  a 
corymbose  form,  but  consisting  of 
repeatedly-branched  divisions. 

Oymosc,  resembling  a  cyme  in  appear- 
ance. 

Decandrous,  having  10  stamens. 
Deciduous,  falling  off. 
Declinate,  curved  downwards. 
Decumbent,  lying  prostrate,  but  rising 
again. 

Decurrent,  produced  downwards,  i\% 
the  base  of  a  leaf  down  the  stem. 

Decussate,  crossing  at  right  angles. 

Dehiscence,  the  act  of  opening  of  anther 
or  fruit. 

Deltoid,  having  the  form  of  a  triangle 

or  Greek  A. 
Dendroidal,  resembling  a  small  tree. 
Dentate,  with  sharp-pointed  notches 

and  intermediate  curves  instead  of 

re-entering  angles. 
Depauperated,  imperfectly  developed  ; 

looking  as  if  ill-formed  from  want 

of  sufficient  nutriment. 
Depressed,  flattened  from  point  to  base. 
Diadelphous,  having  the  stamens  in 

two  parcels. 
Diandrous,  having  two  stamens. 
Dichotomous,  repeatedly  divided  into 

two  branches.  * 
Dicotyledonous,  having  two  cotyledons. 
Didynamous,    having    two  pairs  of 

stamens  of  unequal  length. 
Didymous,  growing  in  pairs,  or  twins  ; 

only  applied  to  solids  and  not  to  flat 

surfaces. 

Digitate,  fingered,  diverging  from  a 
common  centre,  as  the  fingers  from 
the  palm. 

Dimidiate,  half-formed,  or  halved,  or 

6plit  into  halves. 
Dicecious,   having   stamens    on  one 

plant  and  pistils  on  another. 
Dipterous,  having  two  wings. 
Discoidal,  with  the  central  part  of  a 

flat   body   differently  coloured  or 

marked  from  the  margin. 
Disk,  a  fleshy  circle  interposed  between 

the  stamens  and  piBtils. 
Dissepiments,  the  vertical  partitions  of 

a  compound  fruit. 
Distichous,  arranged  in  two  rows. 
Divaricating,  diverging  at  an  obtuse 

angle. 

Dodccandrous,  having  12  stamens. 

Dolabriform,  hatchet-shaped. 

Drupe,  such  a  fruit  as  the  peach,  con- 

sistingof  a  stem  surrounded  by  fleshy 

or  fibrous  matter. 
Ducts,   spiral  vessels  that  will  not 

unroll. 

Dumose,  having  a  compact  bushy  form. 
Duramen,  the  heart-wood  of  timber. 
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Echinate,  covered  svitli  hard  sharp 
points. 

Elaters,  little  Bpirally-twisted  hygro- 

metrical  threads  that  disperse  the 

•pores  of  Jungermannias. 
Elementary  organs,  the  minute  parts 

of  whioh  the  texture  of  plants  is 

composed. 
Emarglnate,  having  a  notch  at  the 

point. 

Embryo,  the  rudimentary  plant  before 

germination  commences. 
Endocarp,  the  hard  lining  of  some 

pericarps. 
Endogen,  a  plant  which  increases  in 

diameter  by  addition  to  its  centre  ; 

as  a  palm-tree. 
Eimeandrous,  having  9  stamens. 
Ensiform,  having  the  form  of  a  straight 

and  narrow  sword-blade. 
Epicarp,  the  external  layer   of  the 

pericarp. 

Epidermis,  the  skin  of  a  plant,  in  the 
language  of  some  writers ;  the  cor- 
tical integument  according  to  others. 

Epigynous,  growing  upon  the  top  of 
the  ovary,  or  seeming  to  do  so. 

Equitant,  when  leaves  are  so  arranged 
that  the  base  of  each  is  inclosed 
within  the  opposite  base  of  that 
which  is  next  below  it ;  as  in  Iris. 

Estivation.    See  ^Estivation. 

Exogen,  a  plant  which  increases  in 
diameter  by  the  addition  of  new 
wood  to  the  outside  of  the  old  wood  ; 
as  an  oak-tree. 

Farinaceous,  mealy. 

Fasciated,  banded. 

Fasiculated,  collected  in  clusters. 

Fastigiate,  when  the  branches  of  any 
plant  are  pressed  close  to  the  main 
stem  ;  as  in  the  Lombardy  poplar. 

Filament,  the  stalk  of  the  antherr 

Filiform,  slender  and  round  like  a 
thread. 

Fittular,  tubular  but  closed  at  each 
end  ;  as  the  leaf  of  an  onion. 

Flabelliform,  fan-shaped. 

Flagelliform,  resembling  the  thong  of 
a  whip. 

Fiexuose,  wavy. 

Floccose,  covered  with  little  irregular 

patches  of  woolliness. 
Floret,  a  little  flower. 
Floscule,  ditto. 

Foliaceous,  having  the  colour  and  tex- 
ture of  a  common  green  leaf. 

Foliation,  the  arrangement  of  young 
leaves  within  the  leaf-bud. 

Follicle,  a  simple  fruit  opening  by  its 
ventral  suture  only. 

Foramen,  the  passage  through  the 
integuments  of  an  ovule  by  which 
Impregnating  matter  is  introduced 
into  the  nucleus. 

Tovilla,  the  fertilising  principle  of 
pollen. 

Frond,  the  leaf  of  a  fern  or  of  a  palm. 
Fruit,  the  full-grown  ripened  pistil. 
Fugacious,  lasting  but  a  short  time. 
Fungoid,  resembling  a  fungus;  that 

is,  irregular  in  form  and  fleshy  in 

texture. 

Funiculus,  the  stalk  by  which  some 
seeds  are  attached  to  the  placenta. 

Fusiform,  spindle-shaped,  thickest  in 
the  middle,  and  tapering  to  each  end. 

Oalbulus,  a  small  cone  whose  scales  are 

all  consolidated  into  a  fleshy  ball ;  as 

in  Juniper. 
Galea,  the  upper  lip  of  a  labiate  flower. 
Geniculate,  knee-jointed,  when  a  stem 

bends  suddenly  in  its  middle. 
Gibbous,  prominent,  projecting. 
Qlabrout,  having  no  hairs. 
Gladiate,  the  same  as  ensiform,  but 

broader  and  shorter. 
Gland,  1,  the  fruit  of  the  oak,  the 

hazel,  &c. ;  2,  an  elevation  of  the 

cuticle  which  usually  secretes  either 

acrid  or  resinous  matter. 
Glandular,  covered  with  glands  of  the 

second  kind. 
Glaucous,  covered  with  bloom  like  a 

plum. 


Glochidate,  covered  with  hairs  which 
are  rigid  and  hooked  at  their  point. 

Glume,  one  of  the  bracts  of  grasses. 

Gymnospermous,  having  seeds  which 
ripen  without  being  inclosed  in  a 
pericarp. 

Gynobase,  an  elevated  part  of  the  grow- 
ing point  of  a  flower-bud,  rising 
between  the  carpels  and  throwing 
them  into  an  oblique  position. 

Gyrate,  same  as  Circinate.  Also,  sur- 
rounded by  an  elastic  ring ;  as  the 
theca  of  ferns. 

Hastate,  having  the  form  of  a  halbert- 
head ;  that  is,  with  a  lance-shaped 
centre  crossed  at  the  base  by  two 
lobes  of  a  similar  form  standing  at 
right  angles  with  the  centre. 

Helmet,  the  hooded  upper  lip  of  some 
flowers. 

Heptandrous,  having  7  stamens. 
Hexandrous,  having  G  stamens. 
Hilum,  the  scar  left  upon  a  seed  when 

it  is  separated  from  the  placenta. 
Hirsute,  covered  with  harsh  long  hairs. 
Hymenium,  the  gills  of  a  mushroom  ; 

that  part  in  Fungi  where  the  spores 

are  placed. 
Hypocrateriform,  salver-shaped ;  having 

a  cylindrical  tube  and  a  flat  border 

spreading  away  from  it. 
Hypogynous,  arising  from  immediately 

below  the  pistil. 

Icosandrous,  having  20  or  more  peri- 
gynous  stamens. 

Imbricated,  overlapping,  as  tiles  over- 
lie each  other  on  the  roof  of  a 
house. 

Incumbent,  lying  upon  anything. 
Indehiscent,  not  opening  when  ripe. 
Induplicate,  doubled  inwards. 
Indusium,  the  membrane  that  overlies 

the  sori  of  ferns. 
Inferior,  is  said  of  a  calyx  when  it  does 

not  adhere  to  the  ovary  ;  is  said  of 

an  ovary  when  it  does  adhere  to  the 

calyx. 

Inflorescence,  the  collection  of  flowers 

upon  a  plant. 
Infundibuliform,  shaped  like  a  funnel. 
Innate,  growing  upon  anything  by  one 

end. 

Innovations,  the  young  shoots  of  mosses. 
Intercellular,  that  which  lies  between 

the  cells  or  elementary  bladders  of 

plants. 

Internode,  the  space  between  two  nodes. 

Interrupted,  when  variations  in  con. 
tinuity,  size,  or  development  alter- 
nately occur  in  parts  which  are  some- 
times uniform ;  as  when  pinnated 
leaves  have  the  alternate  leaflets 
much  the  smallest,  and  when  dense 
spikes  are  here  and  there  broken  by 
the  extension  of  internodes. 

Involucre,  a  collection  of  bracts  placed 
in  a  whorl  on  the  outside  a  calyx  or  I 
flower-head. 

Involute,  rolled  inwards. 

Labellum,  one  segment  of  a  corolla, 

which  is  lower  than  the  others,  and 

often  pendulous. 
Labiate,  divided  into  an  upper  and  a 

lower  lip ;  as  the  corolla  of  dead 

nettle. 

Lactulose,  having  numerous  large  deep 
depressions  or  excavations  on  its 
surface. 

Lamina,  the  blade  of  a  leaf. 

Lanceolate,  shaped  like  a  lance-head  ; 
that  is,  oval,  tapering  to  both  extre- 
mities. 

Lateral,  originating  from  the  side  of 

anything. 
Latex,  the  vital  fluid  of  vegetation. 
Lax,  not  compact  or  dense. 
Leaflet,  a  division  of  a  compound  leaf. 
Legume,  a  kind  of  fruit  like  the  pod  of 

a  pea. 

Lenticular,    small,    depressed,  and 

doubly  convex. 
Lepidote,  covered  with  a  sort  of  scur- 

finess. 
Leprous,  the  same. 


Liber,  the  newly-formed  inner  bark  of 
Exogens. 

Ligula,  a  membranous  expansion  from 
the  top  of  the  petiole  in  grasses. 

Limb,  the  blade  or  expanded  part  of  a 
petal. 

Linear,  very  narrow,  with  the  two 
sides  nearly  parallel. 

Lij>,  same  as  Labellum. 

Loculicidul,  when  the  carpels  of  a  com- 
pound fruit  dehisce  in  such  a  way 
that  the  cells  arc  broken  through  at 
their  back. 

Locusta,  the  spikelet,  or  collection  of 
florets  of  a  grass,, 

Lomentum,  a  legume  which  is  inter- 
rupted between  the  seeds,  so  as  to 
separate  into  numerous  transverse 
portions. 

Lunate,  formed  like  a  crescent. 

Manicate,  when  hairs  are  interwoven 
into  a  mass  that  can  be  easily  sepa- 
rated from  the  surface. 

Marginal,  of  or  belonging  to  the  edge 
of  anything. 

Medullary,  of  or  belonging  to  the  pith. 

Micropyle,  a  small  passage  through  the 
seed,  called  the  foramen  when  speak- 
ing of  the  ovule.    See  Foramen. 

Mitriform,  conical,  hollow,  open  at  the 
base,  and  either  entire  there  or  irre- 
gularly cut. 

Monadelphous,  with  the  stamens  united 
into  one  parcel. 

Monandrous,  with  one  stamen  only. 

Moniliform,  shaped  like  a  necklace. 

Monopetalous,  with  several  petals  united 
into  one  body  by  their  edges. 

Mucronate,  tipped  by  a  hard  point. 

Multifid,  divided  into  many  shallow 
lobes. 

Multipartite,  divided  into  many  deep 
lobes. 

Muricated,  covered  with  short,  broad, 

sharp-pointed  tubercles. 
Muriform,  resembling  the  bricks  in  the 

wall  of  a  house. 

Navicular,  shaped  like  a  very  small 
boat. 

Nectary,  any  organ  that  secretes  honey. 
Nerves,  the  stronger  veins  of  a  leaf. 
Node,  the  part  of  a  stem  from  which  a 

normal  lcaf-bud  arises. 
Normal,  according  to  general  rules. 
Nucleus,  the  central  part  of  an  ovule, 

or  a  seed. 

Nucule,  a  small  hard  seed-like  pericarp. 

Oblique,  larger  on  one  side  than  on  the 
other. 

Ochrca,  two  stipules  united  round  the 

stem  into  a  kind  of  sheath. 
Octandrous,  having  8  stamens. 
Operculum,  the  lid  of  the  theca  of  a 

moss. 

Ovary,  the  hollow  part  of  a  pistil  con- 
taining the  ovules. 
Ovate,  having  the  figure  of  an  egg. 
Ovule,  a  rudimentary  seed. 

Palate,  the  lower  surface  of  the  throat 
of  a  labiate  corolla. 

Palea,  either  the  inner  bracts  of  the 
inflorescence  of  a  grass,  or  the  bracts 
upon  the  receptacle  of  the.  flower- 
head  of  a  Composita. 

Paleaceous,  covered  with  palea;. 

Palmate,  the  same  as  Digitate,  only  the 
divisions  more  shallow  and  broader. 

Panduriform,  oblong,  narrowing  to- 
wards the  base,  and  contracted  be- 
low the  middle. 

Panicle,  a  compound  raceme;  a  loose 
kind  of  inflorescence. 

Papilionaceous,  a  flower  consisting  of 
standard,  wings,  and  keel,  like  that 
of  a  pea. 

Pappus,  the  calyx  of  a  Composita  ;  as 

of  a  dandelion. 
Parenchyma,  the  pulp  that  connects  the 

veins  of  leaves. 
Parietal,  growing  from  the  lining  of 

anything. 

Pectinate,  divided  into  long,  close,  nar- 
row teeth  like  a  comb. 


Pcdate,  palmate,  with  the  lateral  seg. 
ments  lengthened  and  lobed. 

Pedicel,  one  of  a  great  many  ped- 
uncles. 

Peduncle,  a  flower-stalk. 

Peltate,  attached  within  the  margin. 

Peniandrous,  having  5  stamens. 

Perfoliate,  surrounding  a  stem  by  the 
base,  which  grows  together  where 
the  margins  touch. 

Perianth,  a  collection  of  floral  enve- 
lopes, among  which  the  calyx  cannot 
be  distinguished  from  the  corolla, 
though  both  are  present. 

Pet  'icarp,  the  shell  of  a  fruit  of  any 
kind. 

Perichcetium,  the  leaves  at  the  base  o'. 
the  stalk  of  the  fruit  of  a  moss. 

Perigone,  same  as  Perianth. 

Perigynous,  growing  from  the  sides  of 
a  calyx. 

Perisperm,  same  as  Albumen. 

Peristome,  a  curious  set  of  processes 
surrounding  the  orifice  of  the  theca 
of  a  moss. 

Peronate,  laid  thickly  over  with  a  woolly 
substance  ending  in  a  sort  of  meal. 

Personate,  labiate,  with  the  palate  of 
the  lower  lfp  pressing  against  the 
upper  lip. 

Petal,  one  of  the  parts  of  a  corolla. 

Petaloid,  resembling  a  petal  in  colour 
and  texture. 

Pctiolar,  of  or  belonging  to  the  petiole. 

Petiole,  the  stalk  of  a  leaf. 

Phyllodium,  a  petiole  transformed  intc 
a  flat  leaf-like  body. 

Pileus,  the  cap  of  a  mushroom. 

Pilose,  covered  with  short  fine  hairs. 

Pinnate,  divided  into  a  number  of  pairs 
of  leaflets  ;  bipinnate,  each  leaflet  is 
also  pinnate ;  tripinnate,  each  se- 
condary leaflet  pinnated  also. 

Pinnatifid,  divided  in  a  pinnated  man- 
ner nearly  down  to  the  midrib. 

Pistil,  the  combination  of  ovary,  style, 
and  stigma. 

Pith,  the  central  column  of  cellular 
tissue  in  an  Exogen. 

Placenta,  the  part  of  the  ovary  to  which 
the  ovules  are  attached. 

Plane,  quite  flat. 

Plumule,  the  rudiment  of  a  stem  in  the 
embryo. 

Pollen,  the  powder  contained  in  an 
anther. 

Pollen-Tubes,  the  membranous  tubes 
emitted  by  pollen  after  they  fall  on 
the  stigma. 

Polyadelphous,  when  the  stamens  are 
combined  into  more  than  two  par- 
cels. 

Polyandrous,  when  there  are  more  than 

20  hypogynous  stamens. 
Polypetalous,  when  the  petals  are  all 

distinct. 

Pome,  a  fruit  like  that  of  the  apple, 

pear,  &c. 
Prcefloraiion,  same  as  /Estivation. 
Prickle,  same  as  Aculcus. 
Primine,  the  external  integument  of 

the  ovule. 
Pseudobulb,  the   solid  above-ground 

tuber  of  some  Orcliidea:. 
Pubescent,  covered  with  very  fine  soft 

down. 

Pulverulent,  covered  with  a  powdery 

appearance. 
Putamen,  same  as  Endocaxp. 
Pyriform,  shaped  like  a  peal, 

Quartine,  the  innermost  integument 

but  one  of  the  ovule. 
Quinate,  combined  in  fives. 
Quintine,  the  innermost  integument  of 

the  ovule. 

Raceme,  an  inflorescence  like  that  of 

the  currant. 
Rachis,  the  axis  of  inflorescence. 
Radical,  arising  from  the  root. 
Radicle,  the  rudimentary  root  in  the 

embryo. 

Ramenta,  soft,  ragged,  chaff-like  hairs 
growing  upon  the  petiole  of  ferns. 

Raphe,  the  line  of  communication  be. 
tween  the  hilum  and  chalaia. 
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Raphides,  acicular  or  other  crystals 

scattered  among  vegetable  tissue. 
Reniform,  kidney-shaped. 
Resupinate,  inverted,  so  that  the  part 

which  isnaturally  lowermost  becomes 

uppermost. 
Reticulated,  traversed  by  veins  having 

the  appearance  of  network. 
Retuse,  blunt,  and  turned  inwards  more 

than  obtuse. 
Rhizoma,  a  creeping  stem  like  that  of 

Iris. 

Ringent,  same  as  Personate. 

Root-Stock,  same  as  Rhizoma. 

Rostrate,  furnished  with  a  sort  of  beak. 

Rosulate,  having  the  leaves  arranged  in 
little  rose-like  clusters. 

Ruminated,  pierced  by  numerous  per- 
forations full  of  chaffy  matter  like 
a  nutmeg. 

Runner,  the  prostrate  stem  of  such 
plants  as  the  strawberry. 

Sagittate,  resembling  the  head  of  an 

ancient  arrow. 
Samara,  a  kind  of  one-seeded  indc- 

hiscent  pericarp,  with  a  wing  at  one 

end. 

Sap-Wood,  the  newly  formed  wood, 

which  has  not  been  hardened  by  the 

deposit  of  secreted  matter. 
Sarcocarp,  the  intermediate  fleshy  layer 

between  the  epicarp  and  endocarp. 
Scale,  an  abortive  leaf. 
Scape,  the  flowering  stem  of  a  plant. 
Scarious,  dry,  thin,  and  shrivelled. 
Scrobiculate,  irregularly  pitted. 
Scutellum,  the  fructifying  space  upon 

the  thallus  of  a  lichen. 
Secimd,  arranged  or  turned  to  one  sida. 
Secundine,  the  second  integument  of 

the  ovule. 
Sepals,  the  leaves  of  the  calyx. 
Septa,  same  aB  Dissepiment. 
Septicidal,  when  the  dissepiments  of  a 

fruit  are  divided  into  two  plates  at 

the  period  of  dehiscence. 
Septifragal,  when  the  dissepiments  of 

a  fruit  are  broken   through  their 

middle  by  the  separation  of  the  back 

of  the  carpels  from  the  centre. 
Sericeous,  silky. 

Serrate,  toothed  like  the  edge  of  a  saw. 
Sessile,  seated  close  upon  anything, 

without  a  stalk. 
Setose,  covered  with  set£e  or  bristles. 
Shield,  the  fructification  of  lichens. 
Sigmoid,  bent  like  the  letter  S. 
Silicle,  a  short  two-valved  pod,  such 

as  is  found  in  garden  cress. 
SUigue,  the  same  but  longer  ;  as  in  the 

cabbage. 

Sinuate,  turning  in  and  out  in  an  irre- 
gular manner. 

Sori,  the  fructification  of  ferns. 

Spadiceous,  resembling  a  spadix,  or 
bearing  that  kind  of  inflorescence. 

Spadix,  the  inflorescence  of  an  arum ; 
an  axis  closely  covered  with  sessile 
flowers,  and  inclosed  in  a  spathe. 

Spathaceous,  inclosed  within  a  spathe, 
or  bearing  that  kind  of  bract. 

Spathe,  a  large  coloured  bract  which 
incloses  a  spadix. 

Spatulate,  shaped  like  a  druggist's  spa- 
tula ;  that  is,  long,  narrow,  and 
broadest  at  the  point. 

Spike,  an  inflorescence  in  which  the 
flowers  are  sessile  upon  their 
axis. 

Spikelet,  one  of  a  great  many  small 
spikes  collected  in  a  mass ;  as  in 
grasses. 

Spine,  a  stiff,  sharp-pointed,  leafless 
branch. 

Spongiole,  or  Spongelet,  the  tender 
growing  tip  of  the  root. 

Spore,  or  Sporule,  the  reproductive  body 
of  flowerless  plants,  analogous  to  the 
seed  of  flowering  plants. 

Squarrose,  composed  of  parts  which 
diverge  at  right  angles,  and  are  irre- 
gular in  size  and  direction. 

Stamen,  the  fertilising  organ  of  aflower, 
consisting  of  filament  and  anther. 

Standard,  the  upper  single  petal  of  a 
papilionaceous  flower. 


Stellate,  arranged  in  the  form  of  a 
star. 

Stigma,  the  upper  end  of  the  style,  on 
which  the  pollen  falls. 

Stipe,  the  stalk  that  bears  the  bead  of 
a  mushroom  ;  also  the  stalk  of  the 
leaf  of  a  fern  ;  also  the  stalk  of  any- 
thing except  of  a  leaf  or  a  flower. 

Stipulate,  furnished  with  stipules ;  ex- 
stipulate,  having  no  stipules. 

Stipule,  the  scale  at  the  base  of  some 
leaf-stalks. 

Stomatc,  a  minute  hole  in  a  leaf, 
through  which  respiration  is  sup- 
posed to  be  carried  on  ;  a  breathing 
pore. 

Strigose,  covered  with  stiff  unequal 
hairs. 

Strophiolate,  having  little  fungous  ex- 
crescences surrounding  the  hilum. 

Stupose,  having  a  tuft  of  hairs  in  the 
middle  or  at  the  end. 

Style,  the  stalk  of  the  stigma. 

Subulate,  awl-shaped. 

Syncarpotis,  having  the  carpels  con- 
solidated. 

Terete,  taper. 

Ternate,  united  in  threes. 

Testa,  the  skin  of  the  seed. 

Tetradynamous,  having  6  stamens  in 
four  parcels  ;  two  of  which  consist 
of  two  stamens,  and  two  of  one  each. 

Tetrandrous,  having  4  stamens. 

Tliallus,  the  leafy  part  of  a  lichen ;  the 
union  of  stem  and  leaf  in  those  and 
some  other  tribes  of  imperfect  plants. 

Theca,  the  case  which  contains  the  spo- 
rules  of  flowerless  plants. 

Tomentose,  covered  with  short  close 
down. 

Toothed,  the  same  as  Dentate. 

Torulose,  alternately  contracted  and 
distended. 

Torus,  the  growing  point  of  a  flower  on 
which  the  carpels  are  placed. 

Triandrous,  having  3  stamens. 

Trifarious,  arranged  in  three  rows. 

Trifid,  divided  into  three  lobes. 

Trifoliolate,  having  three  leaflets. 

Tripartite,  divided  into  three  deep  di- 
visions. 

Tripinnate,  when  each  leaflet  of  a  pin- 
nated leaf  is  pinnate ;  and  the  leaflets 
of  the  latter  are  pinnate  also. 

Triternatc,  when  each  leaflet  of  a  ter- 
nate leaf  is  ternate  ;  and  the  leaflets 
of  the  latter  are  ternate  also. 

Truncate,  abruptly  cut  off. 

Tube,  the  part  of  a  flower  where  the 
bases  of  the  sepals,  petals,  or  stamens 
are  united. 

Ttiber,  a  deformed,  fleshy  kind  of  un- 
derground stem. 

Turbinate,  shaped  like  a  spinning  top. 

Umbel,  an  inflorescence  whose  branches 
all  radiate  from  one  common  point. 

Umbilicate,  having  a  depression  in  the 
middle. 

Umbonaie,  having  a  boss  or  elevated 

point  in  the  middle. 
Undulated,  wavy. 

Unguiculate,  furnished  with  a  claw,  or 

short  stalk. 
Urceolate,  shaped  like  a  pitcher. 
Utricle,  a  small  bladder. 

Vagina,  the  sheath  formed  by  the  con- 
volution of  a  flat  petiole  round  a 
stem. 

Valve,  one  of  the  parts  into  which  any 

dehiscent  body  divides. 
Vascular,  containing  vessels  ;  that  is, 

spiral  vessels  or  ducts. 
Ventricose,  inflated. 
Vernation,  the  manner  in  which  the 

young  leaves  are  arranged  in  their 

leaf-bud. 
Verrucose,  covered  with  warts. 
Versatile,  swinging  lightly  upon  a  sort 

of  pivot. 
Verticillate,  arranged  in  a  whorl. 
Vexillum,  same  as  Standard. 
Villous,  covered  with  long  soft  shaggy 

hair. 


Virgate,  having  long  Blender  rod-like 
shoots. 

Vitellus,  a  fleshy  bag,  interposed  be- 
tween the  embryo  and  albumeu  in 
some  seeds. 


Vitiate,  striped,  as  distinguished  from 

fasciate,  or  banded. 
Whorl,  an  arrangement  of  more  leaves 

than  two  around  a  common  centre 

upon  the  same  plane. 


BOTAURUS.  [Bittern.] 
BOTHRIOCEPHALUS.  [Entozoa.] 

BOTHYNO'DERES,  a  genus  of  Coleopterous  Insects  of  the  family 
Curculionidw.  It  is  known  by  the  following  characters  : — Body 
oblong ;  rostrum  thick,  longer  than  the  head,  bent  downwards,  and 
having  a  longitudinal  elevated  line  above.  Antennae  geniculated, 
rather  short  and  thick,  twelve-jointed  ;  the  basal  joint  long,  thickened 
towards  the  apex ;  the  second  joint  short  and  stout ;  the  third  twice  as 
long  as  the  last ;  the  four  following  short ;  the  eighth  rather  broader 
than  the  last;  the  remaining  or  terminal  joints  form  a  spindle-shaped 
club.  Thorax  narrower  before  than  behind,  the  base  with  an  impres- 
sion in  the  middle.  Elytra  oblong,  with  an  obtuse  tubercle  towards 
the  apex.    Legs  moderate  ;  femora  simple. 

This  genus  apparently  links  the  genera  Cleonus  and  Lixus 
together.  The  species  are  in  general  very  prettily  mottled,  the 
common  colours  being  black,  or  gray,  and  white.  In  this  country 
but  one  species  has  yet  been  discovered,  and  of  that  only  two  or 
three  specimens  have  been  found :  it  is  about  half  an  inch'  long  and 
of  a  white  colour,  having  the  central  part  of  the  thorax,  together 
with  a  fascia  and  four  spots  on  the  wing-cases,  black.  The  species 
here  described  is  the  Bothynoderes  albidus  (Curculio  albidus  of 
Fabricius). 

BOTIA,  a  genus  proposed  by  Dr.  J.  E.  Gray  for  the  Spined  Loche, 
or  Groundling,  usually  included  under  Cobitis.  [Cobitis.] 

BOTRY'CHIUM,  a  genus  of  Ferns  belonging  to  the  sub-order 
Osmwndacece  and  the  tribe  Ophioglossem  of  that  family.  It  has  distinct 
theca;  disposed  in  a  compound  spike  attached  to  a  pinnate  or  bipinnate 
frond.  There  is  only  one  species  a  native  of  Great  Britain,  the  B. 
Lunaria,  Common  Moonwort.  It  has  a  solitary  pinnate  frond,  with 
notched  or  crenate,  lunate  or  fan-shaped  pinnse.  This  is  not  a 
very  conspicuous  fern,  but  has  been  observed  in  almost  every  part 
of  Great  Britain.  It  grows  on  dry  open  "heaths,  elevated  pastures, 
and  waste  lands  which  are  generally  shunned  by  other  species  of 
ferns. 

In  former  times  the  ferns  had  a  great  reputation  in  medicine,  not  so 
much  on  account  of  their  obvious  as  their  supposed  virtues.  The 
lunate-shape  of  the  pinna;  of  this  fern  gave  it  its  common  name,  and  was 
the  origin  of  much  of  the  superstitious  veneration  with  which  it  was 
regarded.  When  used  it  was  gathered  by  the  light  of  the  moon. 
Gerarde  says  : — "  It  is  singular  to  heal  green  and  fresh  wounds.  It 
hath  been  used  among  the  alchymists  and  witches  to  do  wonders 
withall,  who  say  that  it  will  loose  locks  and  make  them  to  fall  from 
the  feet  of  horses  that  grase  where  it  doth  grow,  and  hath  been  called 
of  them  Martagon,  whereas  in  truth  they  are  all  but  drowsy  dreams 
and  illusions ;  but  it  is  singular  for  wounds  as  aforesaid."  Its 
healing  powers  are  now  however  as  much  disregarded  as  its  magical 
ones. 

B.  Virginicum,  the  Rattlesnake  Fern,  is  a  native  of  North  America, 
and  is  the  largest  of  the  species.  It  is  called  Rattlesnake  Fern'from 
the  fact  of  its  growing  in  places  where  this  venomous  reptile  is  usually 
found.  The  other  species  of  Botrychium  are  mostly  natives  of  North 
America.  (Loudon,  Encyclopaedia  of  Plants;  Newman,  History  of 
British  Ferns). 

BOTRYLLIDiE,  a  tribe  of  Tunicated  Mollusca,  of  which  the  genus 
Botryllus  is  the  type.  The  species  are  not  uncommon  on  the  coasts 
of  Britain.  They  form  translucent  jelly-like  masses  of  various  hues, 
sometimes  uniform  in  tint  and  sometimes  beautifully  variegated,  and 
are  found  encrusting  the  surface  of  rocks  or  attached  to  the  fronds  of 
some  of  the  large  sea-weeds  that  grow  at  the  bottom  of  the  sea,  or  not 
unfrequently  attached  to  the  other  forms  of  Mollusca.  On  examining 
one  of  these  gelatinous  masses  closely  they  present  the  appearance  of 
stars,  having  a  central  point  and  numerous  radii.  Unless  examined 
closely  they  present  little  signs  of  life,  but  when  a  magnifying  power 
is  applied  currents  of  water  are  seen  passing  to  and  from  small  apertures 
with  which  the  surface  is  covered.  Savigny,  the  illustrious  French 
naturalist,  was  the  first  observer  who  apprehended  the  nature  of  these 
curious  beings,  and  gave  an  account  of  their  structure  in  his  celebrated 
'  Memoires  sur  les  Animaux  sans  Vertebres.'  Before  his  time  the 
BotryUidw  had  been  confounded  with  the  Polypes,  and  regarded  a3 
analogous  to  Akyonium.  The  earliest  figures  of  them  are  to  be  found 
in  the  'Philosophical  Transactions'  for  1757  by  Schlosser,  who  was  a 
correspondent  and  friend  of  John  Ellis.  The  latest  researches  upon 
these  creatures  are  those  of  Milne-Edwards  in  1839,  who  in  a  paper 
read  before  the  Institute  of  France  fully  confirmed  the  correctness  of 
Savigny's  views.  The  animals  of  this  tribe  have  been  divided  into 
several' genera,  of  which  the  following  are  British  : — 

Aplidium,  Sav.  Gelatinous  or  cartilaginous,  with  no  central  cavity, 
but  a  distinct  circumscription.  Animals  3  to  25  in  number,  in  a 
single  row,  at  equal  distances  from  the  centre  of  their  common  axis. 
Three  species  are  given  by  Forbes  and  Hanley  in  the  '  British 
Mollusca,'  but  with  the  statement  that  they  require  "careful  re- 
examination." These  are  A.  Ficus,  Linn.;  A.fallax,  Johnston;  A. 
nutans,  Johnston, 


609  BOTRYOGENE. 


Sidnyum,  Sav.  The  mass  presents  the  appearance  of  a  number  of 
heads  of  Madrepore  or  Cladocora,  each  formed  of  a  simple  cone  trun- 
cated and  starred  at  the  summit,  rising  from  a  common  encrusting 
base,  the  whole  being  grouped  closely  together.  There  is  but  one 
species,  S.  turbinatum,  which  occurs  abundantly  on  the  north  coast  of 
the  Isle  of  Man  and  other  parts  of  the  British  Islands. 

Pohjclinum,  Sav.  Mass  sessile,  gelatinous,  or  cartilaginous ;  poly- 
morphous, composed  of  more  or  less  multiplied  systems,  convex, 
radiated,  each  having  a  central  cavity,  and  being  more  or  less 
distinctly  circumscribed.  Individuals  10  to  150,  placed  at  unequal 
distances  from  a  common  centre.  P.  aurantium,  Milne-Edwards, 
has  been  found  at  Cullercoats. 

Amouroucium,  Milne-Edwards.  Mass  lobed  or  encrusting,  sessile  or 
pedunculated,  fleshy  or  cartilaginous,  composed  of  many  systems,  each 
having  a  central  cavity.  A.  proliferum,  M.  Edwards,  has  been  found 
in  Belfast  Bay.  A.  Nordmanni,  M.  Edwards,  and  A.  Argus,  M.  Edwards, 
have  been  taken  at  Falmouth  by  Mr.  Alder. 

Zeptoclinum,  Milne-Edwards.  Mass  thin,  sessile,  encrusting,  poly- 
morphous, coriaceous  or  gelatinous,  composed  of  many  systems  ; 
vents  opening  into  a  common  cloaca.  The  following  species  have 
been  taken  on  various  parts  of  the  British  coasts : — L.  maculosum, 
L.  asperum,  L.  aureum,  L.  gelatinosum,  L.  IAstarianum,  L.  punctatum. 

Distoma,  Gaertner.  Mass  sessile,  semicartilaginous,  polymorphous, 
composed  of  many  systems,  usually  circular.  Anal  and  branchial 
orifices  regularly  and  equally  6-rayed.  Two  species,  D.  rubrwm  and 
D.  variolosum,  are  British. 

Botryllus,  Gaertner.  The  animals  are  grouped  in  single  stars,  and 
lie  horizontally  with  the  vent  far  from  the  branchial  orifice.  The 
branchial  orifices  simple  and  arranged  around  a  common  cloaca. 
B.  Schlosseri,  Pallas.  This  is  the  species  figured  by  Schlosser  in  the 
'Philosophical  Transactions.'  It  is  one  of  the  most  beautiful,  as  it  is 
one  of  the  most  common  species  of  the  family.  Living  specimens  of 
this  and  the  other  species  of  Botryllidce  are  now  in  the  Aquavivarium 


0,  A  group  of  Botryllus  Schlosseri  upon  Asculia  intestinalis  ;  b,  a  disk  magnified. 

of  the  Zoological  Society  in  the  Regent's  Park  Gardens.  The  other 
British  species  are  B.  polycyclus,  Savigny ;  B.  gemmeus,  Sav. ;  B.  vio- 
laceus,  Milne-Edwards;  B.  Smaragdus,  M.  Edwards;  B.  bivittatus, 
M.  Edwards. 

Botrylloides,  Milne-Edwards.  The  stars  formed  by  the  systems  of 
these  animals  are  irregular  and  ramifying.  The  bodies  are  placed 
vertically  and  the  two  orifices  approximate.  The  following  species  are 
British  : — B.  Leachvi,  Sav. ;  B.  albicans,  M.  Edwards ;  B.  rot  if  era, 
M.  Edwards ;  B.  rubrvm,  M.  Edwards. 

(Forbes  and  Hanley,  History  of  British  Mollusca.) 
BOTRYOGENE,  native  red  Sulphate  of  Iron.  It  occurs  crystallised, 
the  crystals  being  usually  aggregated  in  globular  reniform  and  botry- 
oidal  masses.  The  primary  form  is  that  of  an  oblique  rhombic  prism. 
The  colour  is  deep  hyacinth-red  and  ochre-yellow  with  a  yellow 
streak.  The  hardness  is  from  2'25  to  2'5.  The  lustre  vitreous  ; 
translucent.     The  taste  slightly  astringent.    The  specific  gravity 


2'039.    It  is  composed  of — 

Sulphuric  Acid   32'55 

Peroxide  of  Iron   23-86 

Protoxide  of  Iron   10"71 

"Water   32*85 


It  is  found  in  the  great  copper-mine  of  Fahlun  in  Sweden. 

BOTRY'TIS,  one  of  the  obscure  parasitical  genera  of  Fungi,  to 
which  what  is  called  Mildew  is  often  attributable.  The  plants  consist 
of  little  cells  adhering  end  to  end ;  of  these  a  part  lies  prostrate  on 
the  surface  of  the  plant  that  bears  them,  the  other  rises  erect  from 
the  surface  and  bears  a  collection  of  roimdish  seed-cases  at  the  extre- 
mity. From  the  spores  contained  in  these  cases  the  plants  are  propa- 
gated, and  seeing  that  their  size  is  so  microscopic  in  all  cases  aa  to 
escape  our  vision  unaided  by  glasses,  and  that  what  seems  to  the 
naked  eye  a  thin  brownish  white  patch  upon  a  leaf  is  in  reality  a 
dense  forest  of  such  plants,  their  power  of  dissemination  must  be  very 
great.  They  attack  the  fibres  of  vegetable  fabrics,  such  as  linen  and 
cotton  when  placed  in  damp  places,  and  the  decayed  stems  of  various 
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plants,  decaying  apples,  pears,  grapes,  &c.  They  are  always  superficial, 
and  never  intestinal. 

BOTS  are  the  Larvae  or  Caterpillars  of  the  Gad-Fly,  belonging  to 
the  order  Diptera  and  the  genus  CEstrus,  and  distinguished  by  this 
peculiarity,  that  they  pass  the  larval  state  of  their  existence  within 
some  living  animal,  and  feed  on  the  juices  or  substance  of  that  animal. 
There  are  numerous  species  of  them.  Every  quadruped  on  which 
they  prey  has  its  peculiar  fly.  The  notice  of  a  few  of  those  most 
commonly  known  will  suffice. 

The  (Estrus  Equi,  or  Gad-Fly  of  the  Horse,  belongs  to  the  genus 
Qasterophilus  of  some  entomologists,  so  called  from  its  larva)  inhabiting 
the  stomach  of  that  animal.  It  is  distinguished  from  the  other  CEstri 
by  the  smoothness  of  the  thorax,  and  by  the  eyes  in  both  sexes  being 
equidistant  from  each  other,  not  quite  half  an  inch  in  length,  with 
gauze-like  yellow  and  brown  wings,  its  chest  of  a  rusty  colour 
approaching  to  a  brown  hue  on  the  sides  and  with  a  yellow  tinge 
posteriorly,  its  belly  of  a  reddish-brown  superiorly  and  a  dirty  gray 
beneath,  with  its  extremity  almost  black.  The  whole  insect  is  thickly 
covered  with  down.  The  Gad-Fly  is  seen  in  the  latter  part  of  the 
summer  very  busy  about  horses  :  this  is  the  impregnated  female 
depositing  her  eggs.  She  approaches  the  horse,  selects  some  part 
which  he  can  reach  with  his  tongue,  and  which  he  is  in  the  frequent 
habit  of  licking  ;  she  balances  herself  for  a  moment,  and  then  suddenly 
darting  down,  deposits  an  egg  on  one  of  the  hairs,  which  adheres  by  a 
glutinous  substance  that  surrounds  it.  She  continues  her  labour  with 
wonderful  perseverance  until  she  has  parted  with  fifty  or  a  hundred 
eggs,  and  then  having  exhausted  herself,  she  slowly  flies  away,  or 
drops  at  once  and  dies. 

If  a  horse  at  grass  is  carefully  examined  in  August,  some  hundreds 
of  these  minute  eggs  will  be  found  about  its  legs  and  the  back  part  of 
the  shoulder,  and  few  or  none  out  of  the  reach  of  his  tongue.  In  two 
or  three  days  these  eggs  are  sufficiently  matured  to  be  hatched. 
Possibly  the  horse  feels  a  little  inconvenience  from  all  this  glutinous 
matter  sticking  about  and  stiffening  the  hair,  and  he  licks  the  part, 
and  by  the  pressure  of  the  tongue,  and  the  mingled  influence  of  the 
warmth  and  moisture  of  it,  the  ova  are  burst,  and  a  small  worm 
escapes  from  each.  It  clings  to  the  tongue,  and  is  thus  conveyed  into 
the  mouth ;  thence  it  is  either  carried  with  the  food  into  the  stomach, 
or,  impelled  by  instinct,  it  travels  down  the  gullet,  being  too  small  to 
inconvenience  or  annoy  the  horse.  Thus  it  reaches  the  stomach,  and 
by  means  of  a  hook  on  each  side  of  its  mouth  affixes  itself  to  the 
cuticular  or  insensible  coat  of  that  viscus.  It  scoops  out  a  Little  hole, 
into  which  its  muzzle  is  plunged,  and  there  it  remains  imtil  the  early 
part  of  the  summer  of  the  following  year,  feeding  on  the  mucous  or 
other  matter  which  the  coats  of  the  stomach  afford.  It  has  now 
become  an  inch  in  length  and  of  corresponding  bulk,  and  ready  to 
undergo  its  change  of  form.  It  detaches  itself  from  the  cuticular 
coat  to  which  it  had  adhered,  and  plunges  into  the  food  which  the 
other  and  digestive  portion  of  the  stomach  contains ;  it  passes  with 
the  food  through  the  whole  length  of  the  intestines,  and  is  discharged 
with  the  dung.  Sometimes  it  is  not  perfectly  enveloped  in  the  fecal 
mass ;  it  then  clings  to  the  sides  of  the  anus,  and  hangs  there  firmly 
until  there  is  a  soft  place  beneath  on  which  it  may  drop  ;  it  then 
hastens  to  burrow  into  the  earth,  and,  if  it  has  escaped  the  birds  that 
are  eagerly  watching  for  it,  it  has  no  sooner  hollowed  for  itself  a 
convenient  habitation  than  a  shelly  covering  is  formed  around  it,  and 
it  appears  in  the  state  of  a  pupa  or  chrysalis. 

It  here  lies  torpid  for  a  few  weeks,  preparing  to  undergo  its  last 
change.  It  assumes  the  form  of  a  perfect  fly ;  it  then  bursts  from  its 
prison,  rises  in  the  air,  and  seeks  its  mate.  The  work  of  fecundation 
being  accomplished,  the  male  immediately  dies :  the  female  lingers  a 
day  or  two  in  order  to  find  the  proper  deposit  for  her  eggs,  and  her 
short  life  also  terminates. 

It  is  in  the  larva  or  caterpillar  state  that  the  Bot  is  most  known. 
The  stomach  of  the  horse  sometimes  contains  an  almost  incredible 
number  of  them,  the  cuticular  portion  of  that  organ  being  in  a 
manner  covered  with  them.  In  a  few  instances  they  have  been 
decidedly  injurious.  Having  mistaken  the  upper  part  of  the  windpipe 
for  their  residence,  and  fastening  themselves  on  the  edges  of  the 
opening  into  it,  have  produced  a  cough  which  no  medicine  could 
alleviate,  and  which  increased  with  the  growth  of  the  Bot,  until  a 
degree  of  irritation  was  excited  under  which  the  animal  sunk.  They 
have  also  travelled  farther  than  the  stomach,  and  have  irritated  and 
choked  the  first  intestine,  and  thus  destroyed  the  horse  ;  and,  even 
in  their  natural  habitation,  under  probably  some  diseased  state  of  the 
stomach  arising  from  other  causes,  they  have  perforated  it  and 
caused  death. 

These  however  are  rare  occurrences ;  they  are  exceptions  to  a 
general  rule.  The  plain  matter  of  fact  is,  that  a  horse  that  has  been 
turned  out  in  July  and  August,  and  therefore  almost  necessarily  has 
bots,  enjoys  just  as  good  health  as  another  that  has  been  stabled 
during  this  period.  He  is  in  as  good  condition,  and  as  fully  capable 
of  work  when  the  cuticular  coat  is  crowded  with  full-formed  bots  as 
he  is  at  any  other  time ;  and  his  health  is  unaffected  when  they  are 
passing  through  the  intestines  to  seek  a  new  habitation. 

A  smaller  species  of  Bot,  called  from  its  colour  the  Red-Bot,  is 
occasionally  found  in  the  stomach  ;  but  the  fly  from  which  it  proceeds 
has  never  been  accurately  described.    There  is  no  ground  for 
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the  assertion  that  the  red-bot  is  more  injurious  than  the  com- 
mon bot. 

A  third  species,  the  (Estrus  hemorrhoidalis,  or  Fundament-Bot,  is 
better  known.  The  fly  is  considerably  smaller  than  the  common 
(Estrus  Equi.  It  is  of  a  brown  colour,  with  the  extremity  of  the  body 
rounded  and  yellow,  and  the  mouth  is  furnished  with  exceedingly 
sharp  pincers.  This  fly  may  be  seen  darting  between  the  thighs  of 
the  horse  and  around  its  croup,  and  following  the  motions  of  the  tail 
until  the  animal  is  preparing  to  dung.  During  the  evacuation  of  the 
dung,  and  the  subsequent  protrusion  of  the  intestine,  it  darts  upon 
and  tears  the  gut  with  its  pincers,  and  deposits  an  egg  in  every 
wound.  The  horse  does  not  seem  to  suffer  any  pain  during  this 
operation,  for  he  stands  passive ;  and  the  little  worm,  soon  produced 
from  the  egg,  establishes  its  abode  in  the  place  in  which  it  was 
deposited.  It  likewise  remains  its  stated  time  in  the  intestine,  and 
escapes  at  the  same  time  that  the  common  bot  does  from  the 
stomach.  These  bots  sre  often  seen  within  the  verge  of  the  anus,  and 
occasionally  seem  to  be  productive  of  a  slight  degree  of  irritation. 
They  are  smaller  than  the  common  bot,  and  distinguished  from  the 
red-bot  by  their  colour.  An  injection  of  linseed-oil  will  generally 
dislodge  them. 

The  CEstrus  Ovis,  or  Gad-Fly  of  the  Sheep,  is  a  more  formidable 
insect.  It  is  smaller  than  the  (Estrus  of  the  Horse  :  its  body  is  of  a 
dark-brown  colour,  spotted  with  white,  the  white  sometimes  so  much 
prevailing  as  to  give  a  grayish  hue  to  the  fly.  It  may  often  be  seen  in 
copses,  and  particularly  on  rails  in  the  neighbourhood  of  a  copse. 
Every  shepherd  ought  to  make  himself  acquainted  with  it,  for  it  may 
then  be  easily  crushed  and  destroyed.  It  prevails  most  in  June  and 
July,  and  is  sometimes  an  intolerable  nuisance  in  woody  countries. 
If  only  one  of  them  appears  the  whole  flock  is  struck  with  terror  ; 
and  if  there  is  any  place  in  the  field  devoid  of  pasture  the  sheep 
crowd  to  it,  turning  their  heads  towards  the  centre  of  the  group, 
with  their  muzzles  to  the  sand,  and  their  feet  in  continual  motion  in 
order  to  secure  themselves  from  the  attack  of  their  foe.  The  (Estrus 
endeavours  to  get  at  the  inner  margin  of  the  nostril,  and,  darting 
upon  it  with  the  quickness  of  lightning,  deposits  her  egg.  The  warmth 
and  moisture  of  the  part  speedily  hatch  it,  and  the  little  worm 
escapes.  It  crawls  up  the  nostril,  it  threads  all  the  sinuosities  of  the 
passage,  and  finds  its  way  to  some  of  the  sinuses  connected  with  the 
nose.  The  irritation  which  it  occasions  as  it  travels  up  the  nose 
seems  to  be  exceedingly  great.  The  poor  animal  gallops  furiously 
about,  snorting  violently,  and  almost  maddened  by  the  annoyance. 
At  length  the  worm  reaches  some  of  the  convolutions  of  the  turbi- 
nated bones  of  the  nose,  or  the  antrum  or  cavity  of  the  upper  jaw, 
or  the  frontal  sinuses ;  it  fastens  itself  on  the  membrane  by  the  two 
hooks  with  which,  like  the  others,  it  is  provided,  and  there  it  remains 
until  April  or  May  in  the  succeeding  year. 

There  are  seldom  more  than  three  or  four  of  these  bots  in  each 
sheep ;  and  when  they  have  reached  their  appointed  home,  like  the 
bots  in  the  stomach  of  the  horse,  they  are  harmless.  Some  strange 
but  groundless  stories  have  been  told  of  gleet  from  the  nose, 
giddiness,  and  inflammation  of  the  brain  having  been  produced  by  them. 

The  larva  or  bot  remains  in  the  sinus  until  it  has  fully  grown.  It 
then  detaches  itself  from  the  membrane,  creeps  out  the  same  way  by 
which  it  entered,  and  again  sadly  annoys  the  animal  for  a  little  while, 
the  sheep  making  the  most  violent  efforts  to  sneeze  it  out.  At  length 
the  grub  being  dropped,  burrows  in  the  earth,  becomes  an  oval  and 
motionless  chrysalis,  and  six  weeks  or  two  months  afterwards  it 
breaks  from  its  prison  a  perfect  fly.  The  work  of  propagation  being 
effected  the  male,  like  that  of  the  (Estrus  Equi,  dies  ;  the  female 
lingers  on  a  little  while  until  she  has  safely  deposited  her  ova.  She 
takes  no  food,  for  she  has  no  organs  to  receive  or  digest  it.  She 
accomplishes  her  task  and  expires. 

The  (Estrus  Bor  is,  or  Gad-Fly  of  the  Ox,  is  larger  than  either  of  the 
others.  Its  chest  is  dark -brown  with  a  yellow  patch  on  the  back, 
and  the  rounded  abdomen  has  alternate  rings  of  a  brown  and  orange 
colour.  The  fatty  and  cellular  substance  beneath  the  skin  of  the  ox 
is  the  residence  of  its  larva;.  The  fly  almost  uniformly  selects  a 
young  beast  in  good  condition,  and,  alighting  on  the  back  a  little  on 
one  side  of  the  spine,  it  punctures  the  skin  and  drops  one  of  its  eggs 
into  the  perforation,  and  with  it  probably  some  acrid  fluid  which 
causes  temporary  but  intense  pain.  The  ox  darts  away,  and  runs 
bellowing  over  the  field  with  his  head  protruded  and  his  tail  extended. 
His  companions  smarting  from  the  same  pain  or  dreading  a  similar 
attack  also  gallop  wildly  in  every  direction,  hastening  if  it  be  in  their 
power  to  some  pond  or  stream  where  their  enemy  is  afraid  to  follow 
them.  A  small  tumour — a  warble — presently  appears  on  the  back, 
which  being  carefully  examined  is  found  to  contain  a  little  white 
worm.  This  worm  grows  and  assumes  a  darker  colour,  and  becomes 
a  perfect  bot ;  and  there  it  remains  abundantly  nourished  by  the  fatty 
matter  around  it  until  the  following  June,  when  it  begins  to  eat  its 
way  through  the  wall  of  its  cell.  Many  a  bird  aware  from  the  uneasi- 
ness of  the  beast  of  what  is  going  forward  is  ready  to  seize  the  bot 
as  it  is  forcing  itself  through  the  aperture  which  it  has  made,  and  the 
cattle  too  instinctively  crowd  to  the  water  in  order  that  the  intruder 
may  fall  into  the  stream  and  thus  be  lost.  In  one  of  these  ways  the 
great  majority  of  the  larvae  perish,  but  a  few  reach  the  ground, 
speedily  burrow  into  it,  pass  through  their  chrysalis  state,  and 


reappear  in  August  in  their  last  and  perfect  form.  They  also  imme- 
diately set  to  work  to  secure  the  perpetuation  of  their  species, 
regardless  of  the  annoyance  to  the  animals  within  whose  frame  they 
find  a  refuge. 


1,  The  female  of  the  (Estrus  Equi  nearly  double  its  natural  size;  2,  the 
eggs,  also  magnified,  deposited  on  and  adhering  to  the  hair  ;  3,  the  bots,  one- 
half  of  their  natural  size,  adhering  by  their  tentacula,  or  hooked  mouths,  to 
the  cuticular  portion  of  the  stomach.  Some  of  them  are  supposed  to  be  recently 
detached,  and  the  excavations  "which  they  had  made  in  the  cuticular  coat  are 
seen  ;  4,  the  full-grown  bot  detached  ;  5,  the  (Estrus  Ocis,  or  Gad-Fly  of  the 
Sheep. 

The  farmer  does  not  pay  the  attention  which  he  ought  to  these 
warbles.  It  is  true  that  the  cattle  when  the  tumour  has  once  formed 
do  not  appear  to  suffer  any  inconvenience  from  its  existence,  and  the 
farmer  is  accustomed  to  associate  with  the  appearance  of  a  few 
warbles  the  certainty  of  the  thriving  condition  of  the  beasts  ;  but  he 
forgets  the  pain  and  terror  which  the  animal  has  already  suffered  and 
that  which  it  has  yet  to  undergo,  and  he  also  forgets  the  deterioration 
of  the  hide.  The  hole  made  by  the  bot  in  its  escape  will  apparently 
close,  but  not  until  after  a  considerable  period  has  elapsed,  and  never 
with  a  substance  so  firm  and  durable  as  the  first.  It  is  easy  to  destroy 
the  creature  in  its  cell.  The  pressure  of  the  finger  and  thumb  will 
effect  it,  and  while  the  beast  will  escape  considerable  annoyance  the 
hide  will  not  be  damaged. 

The  goat  and  the  different  species  of  deer,  and  in  fact  almost  all 
animals,  have  their  peculiar  tormentors,  but  the  distinctions  and  habits 
of  these  varieties  of  the  (Estrus  are  not  well  known. 

BOTTLE-GOURD.  [Lagenaeia.] 

BOTTLE-HEAD.  [Delphinus.] 

BOTTLE-TIT.  [Paeus.] 

BOULANGERITE,  a  native  Sulphuret  of  Lead  aud  Antimony.  It 
occurs  massive.  The  colour  is  bluish-gray.  The  fracture  exhibits  a 
crystalline  structure.  The  lustre  is  metallic.  Specific  gravity  5'97. 
It  is  found  at  Molieres  in  France  and  at  Nertschinsk.  The  analysis 
of  the  ore  from  Molieres  by  Boulanger  gives  the  following  : — 


Lead     ........  53.9 

Antimony  .       .       .       .       .       .  .    25 '5 

Sulphur  18  5 

Iron   .12 

Copper  ........  0-9 


100.0 

BOULDER-FORMATION,  in  Geology,  a  title  which  has  been 
introduced  to  supplant  that  of  Diluvial  Deposits.  Till  is  an  equivalent 
term  employed  in  Scotland.  By  various  writers  these  accumulations 
are  ranked  in  the  ill-defined  class  of  Pleistocene  Deposits.  [Sdpp.] 

BOULDERS.  Of  the  materials  of  which  superficial  deposits  of  the 
debris  of  ancient  rocks  are  composed  some  are  of  large  size,  and  have 
been  called  Boulders  or  Erratic  Blocks.  The  portions  of  smaller  size 
are  called  Gravel.  Boulders  are  generally  found  not  far  from  the 
rocks  from  which  they  have  been  broken,  whilst  gravel  is  carried  to  a 
great  distance.  Instances  however  are  not  wanting  in  which  boulders 
have  been  transported  an  immense  distance.  They  have  been  trans- 
ported from  Norway  and  Sweden  to  the  plains  of  Germany,  and  from 
the  mountains  of  Scotland  and  Cumberland  to  the  centre  and  south 
of  England.  So  large  are  some  of  these  boulders,  and  the  obstacles 
such  as  intervening  hills,  valleys,  and  seas  so  great,  that  the  mode  of 
their  transportation  can  be  accounted  for  in  no  other  way  than  by 
supposing  that  they  have  been  floated  across  them  in  masses  of  ice, 
which  as  they  have  melted  have  dropped  them  in  the  places  where 
they  are  now  found  when  those  places  were  at  the  bottom  of  a  sea. 
The  largest  boulders  seem  to  have  drifted  in  all  cases  from  northern 
and  southern  points  towards  the  warmer  districts  in  the  temperate 
and  tropical  parts  of  the  earth. 

BOUNCE,  a  name  given  to  the  large  spotted  Dog-Fish  (Scyllium 
Catuhis,  Cuvier).  [So.ualid«,] 
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BOURNONITE. 
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BOURNONITE,  a  compound  of  the  sulphurets  of  lead,  antimony, 
and  copper.  It  occurs  massive  and  crystallised.  The  primary  form 
is  a  right  rhombic  prism.  The  cleavage  is  parallel  to  the  primary 
planes  and  to  both  the  diagonals  of  the  prism.  Colour,  steel  or 
blackish-gray ;  streak  similar.  The  fracture  uneven,  conchoidal. 
Hardness  2'5  to  3'0.  Lustre  metallic.  Opaque.  Specific  gravity 
5'79  to  5'83.  It  is  found  in  Cornwall,  Clausthal,  Pfaffenberg,  Mexico, 
and  Peru.  The  following  analysis  of  the  mineral  from  Cornwall  is  by 
Hatchett : — 

Sulphur      .   17-00 

Lead       ...  .  42-62 

Antimony   24-23 

Copper   12-80 

Iron  1-20 

97-85 

BOVIDiE,  a  family  of  the  Ungulate  or  Hoofed  division  of  the 
Mammalia,  is  thus  characterised  by  Dr.  J.  E.  Gray  in  the  '  Catalogue 
of  the  Mammalia  in  the  British  Museum'  : — 

Two  middle  toes  separate ;  cutting  teeth  eight  below ;  upper  jaw 
callous  ;  grinders  six  in  each  jaw.  Frontal  bones  produced,  generally 
bearing  horns,  especially  in  the  males.  Gullet  with  two  long  pouches 
just  before  the  stomach,  used  for  holding  and  soaking  the  food  before 
it  is  chewed.    Using  their  head  and  horns  in  defence. 

The  Bovidoz  include  the  following  tribes : — 

Bovina,  Oervina,  Giraffi.ua,  Moschina,  Camelina. 

The  tribe  Bovina  is  again  divided  into  the  sub-tribes  : — 

Bovea,  Strepsicerem,  Aniilopeoz,  Capreoz,  Oveo?. 

In  this  article  the  species  of  the  sub-tribe  Bovea;  which  includes 
our  common  Oxen  will  be  described.  The  Antilopea;  and  Slrepsicerece 
are  described  under  AntilotEjE,  and  the  other  sub-tribes  under  OvEiE 
and  CAPREiE. 

The  Bovea:  are  characterised  by  having  the  horns  smoothish,  spread 
out  on  the  sides,  cylindrical  or  depres^d  at  the  base,  situated  on  the 
frontal  ridge,  and  bent  laterally  outward  and  recurved  at  the  tips. 
The  nose  is  broad,  with  the-  nostrils  on  the  side.  The  skull  has  no 
suborbital  pit  or  fissure  ;  the  cutting  teeth  are  nearly  equal-sized,  j 
and  slightly  shelving  outwards.  The  knee  (or  wrist)  is  below  the 
middle  of  the  fore  leg,  the  cannon  bone  being  shorter  than  the  fore- 
arm bone. 

Dr.  Gray  observes  that  the  genera  of  Bovea:  may  be  divided  into  ! 
groups  by  the  condition  of  the  muffle.  Thus  Bos,  Bibos,  Bison,  I 
Bubalus,  and  Anoa  have  a  naked  moist  muffle,  whilst  Poephagus, 
Ovibos,  and  Budorcas  have  a  hairy  ovine  muzzle.  The  first  series  are 
characterised  in  their  habits  by  living  on  the  plains  of  warm  or 
temperate  regions,  whilst  the  last  are  inhabitants  of  mountainous 
and  snowy  regions. 

The  genera  Bos,  Babalus,  Bibos,  and  Anoa  are  the  true  Oxen,  and 
are  distinguished  from  Bison  (the  Bisons)  by  having  their  bodies 
covered  with  rather  stiff  hair;  the  shoulder  proportionate  to  the 
haunches,  and  the  cannon  bone  of  the  hind  and  fore  legs  of  equal 
length. 

Bos.    Horns  cylindrical,  conical,  nearly  circular  at  the  base,  curved 
upwards  and  outwards,  far  apart  at  the  base,  on  the  sides  of  the  I 
upper  part  of  the  ridge  at  the  hinder  end  of  the  occipital  plane.    The  ! 
facial  and  frontal  portion  of  the  skull  equal.    Dorsal  ridge  distinct,  ' 
sometimes  produced  into  a  dorsal  hump.  • 

Bos  Taurus,  the  Bull.  The  forehead"  is  flat;  the  withers  not 
humped. 

This  species  is  the  common  Ox,  which  is  so  widely  diffused  over  the 
surface  of  the  earth,  and  of  whose  utility  to  man  we  have  very  early 
records.  Dr.  Gray  gives  upwards  of  forty  synonyms  for  this  species. 
It  is  the  Bos  Taurus  of  Pliny  ;  Taurus  castratus  of  Johnston  ;  Vacca 
of  Gesner ;  Bos  domesticus  and  Bos  Taurus  of  Linnaeus ;  the  Bull,  Ox, 
and  Common  Ox  of  Pennant  and  Shaw ;  the  Stier  and  Ochs  of  German 
writers ;  and  Boeuf  of  the  French ;  it  is  the  White  Scotch  Bull,  the 
Bisontes  jubaii  of  Boethius ;  the  White  Urus  of  Colonel  H.  Smith ; 
the  Chillingham  Bull  of  Gray ;  the  Wild  or  White-Forest  Cow  and 
Bull  of  L  ow ;  the  Wild  Cattle  of  Bewick.  "Varieties  of  this  species 
are  known  to  the  grazier  by  a  large  number  of  names  :  some  of  these 
are  generally  recognised,  and  have  characteristic  types,  as  the  Pem- 
broke Bull,  the  West  Highland  Bull,  the  Zetland  Cow,  the  Kerry 
Cow,  the  Alderney  Cow,  the  Fifeshire  Cow,  Long-Horned  or  Lancashire 
Bull,  the  English  Short-Horn  Cattle,  the  Short-Horn  Ox,  the  Polled 
Suffolk  Cow,  the  Sussex  Ox,  the  Yorkshire  Cow.  Amongst  those 
recognised  of  foreign  rearing  we  may  mention  the  Holstein  or  Dutch 
Bull,  the  Polish  Bull,  the  Hungarian  Bull,  the  South  African  Long- 
Horned  Cattle,  Swiss  Cattle,  Alpine  Cattle,  the  Syrian  Ox,  Moldavian 
Cattle,  the  Italian  Campagna  Bull,  Spanish  Bulls,  Egyptian  Cattle,  the 
Laut  of  Africa— Bos  humilis  of  Frisch,  the  Galla  Ox — Bos  Taurus 
Abyssinicus  of  Gmelin,  the  Cattle  of  Peauby,  the  Cattle  of  Brazil,  the 
Cattle  of  Chili,  the  Nata  or  Niata  of  Buenos  Ayres,  and  the  Falkland 
Islands  Wild  Cattle. 

As  this  species  may  be  taken  as  the  type  of  the  tribe,  we  shall 
here  present  a  sketch  of  its  organisation. 


We  shall  first  speak  of  the  skeleton.  The  front  or  forehead 
is  wide  and  flattened  ;  the  lacrymal  bone  is  enlarged  below,  and 
leaves  no  open  space  between  it  and  the  nasal  bone.  The  upper 
occipital  and  parietal  bones  unite  at  so  early  a  period  into  a 
single  bone,  that  the  calf  almost  at  its  birth  has  them  already  in 
the  confluent  state ;  but  in  the  earlier  stages  of  the  foetus  the 
two  parietal  and  the  two  interparietal  bones  are  distinguishable. 
The  occipital  suture  remains  strong  below  the  occipital  crest,  and 
so  differs  from  the  other  ruminants ;  and  the  frontal  suture  reaches 
up  to  this  crest,  thus  forming  the  principal  character  of  the  phy- 
siognomy of  the  Ox.  The  hole  analogous  to  the  sphamo-palatine 
aperture  is  enormous,  and  is  hidden  in  the  sunken  space  behind  the 
orbital  or  supermolar  prominence  of  the  maxillary  bone ;  at  its 
superior  border  a  small  portion  only  of  the  vomer  is  perceptible. 
The  tympanic  cavities  terminate  in  long  sharp  points,  and  between 
them  the  basilary  bone  presents  two  strong  prominences.  The 
temporal  ala  of  the  anterior  sphenoid  bone,  which  in  the  antelopes 
and  stags  has  the  crest  but  slightly  projecting,  has  in  the  Oxen  a 
strong  and  sharp  projection. 


Teeth  of  Ox. 


The  rest  of  the  skeleton  is  much  like  that  of  the  other  Ruminants, 
and  the  following  cuts  will  give  a  better  idea  than  words  of  the 
construction  of  the  extremities. 

The  anterior  angle  of  the  spine  of  the  scapula  is  prolonged  as  in 
the  camels  into  an  acromial  apophysis,  and  the  spinal  border  is 
rounded ;  moreover  in  the  Ox  the  base  of  the  spine  towards  the 
neck  of  the  bone  is  blended  with  the  anterior  border.  In  the  pelvis 
of  the  Ruminants  generally  the  spinal  angle  of  the  ossa  ilii  is  wider 
and  placed  more  backwards  than  the  external  angle,  the  truncation 
of  which  is  oblique  and  nearly  continuous  to  the  anterior  border 
of  the  bone.  The  pelvis  of  the  Ox  may  thus  be  easily  distinguished 
from  that  of  the  horse,  which  has  its  spinal  angle  pointed  and  as 
forward  as  the  external  angle,  which  last  is  more  truncated,  so  as  to 
be  nearly  square.  The  ischium  of  the  Ox  moreover  is  much  more 
elevated  above  the  cotyloid  cavity,  the  ischial  tuberosity  is  truncated 
so  as  to  present  three  angles,  and  the  posterior  edge  of  the  pelvis  forms 
a  well-marked  re-entering  angle,  whilst  in  the  horse  the  same  part 
is  nearly  rectilinear. 


BOVIDJE. 


BOVIDJE. 
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The  following  table  of  the  number  of  Vertebrae  in  the  Bovcw  is 
given  in  Mr.  Vasey's  'Delineations  of  the  Ox-Tribe,'  and  he  adds 
that  the  statements,  except  that  with  regard  to  the  Yak,  are  from 
his  own  observations  : — 


American  Bison 
European  Bison  . 
Yak  .... 
Gayal  (Domestic)         .  . 
Gayal  (Asseel)  .  . 

Gyall  

Jungli  Gau      .  . 
Italian  Buffalo  . 
Indian  Buffalo  . 
Buffalo  (in  Coll.  Surg.  Mus.) 
Gaur  .... 
Domestic  Ox  . 
Condore  Buffalo 
Manilla  Buffalo  . 
Pegasse  .... 
Arnee  .  . 

Cape  Buffalo  . 
Zamouae  . 
Banting  .... 
Zebu  .       .       .       .  i 
Galla  Ox  . 

Backeley  .  .  .  , 
Musk  Ox  . 
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The  organs  of  digestion  of  the  Ox  are  formed  on  the  same  type 
as  those  of  the  other  Ruminantia.  The  food  on  passing  down  the 
oesophagus  enters  the  large  cavity  called  the  ingluvies,  or  paunch, 
where  it  remains  till  it  is  moistened  with  fluid  secreted  from  the  walls 
of  this  bag.    Liquids  swallowed  by  the  animal  appear  to  be  directed 


lower  jaw  and  the  unarmed  front  of  the  upper  one,  and  the  muscles 
immediately  aiding  with  the  upward  jerk  to  separate  the  bite  from 
the  roots  on  which  it  was  growing.  In  a  state  of  domesticated  nature, 
that  is,  where  the  animal  roams  at  large  and  is  not  stall-fed  or  con- 
fined to  what  are  called  artificial  grasses,  or  to  artificial  food,  we  are 
told  in  '  The  Swedish  Pan '  ('  Amaen.  Acad.'  vol.  ii.)  that  oxen  eat  276 
plants  and  refuse  218;  that  heifers  waste  away  in  inclosures  where 
the  Meadow-Sweet  (Spircea  Ulmaria)  grows  in  abundance  and  oovers 
the  ground  so  that  they  can  scarce  make  their  way  through  it :  "  the 
country  people,"  says  the  author,  "  are  amazed,  and  imagine  that  the 
Meadow-Sweet  affords  them  no  nourishment ;  whereas  the  goat  which 
is  bleating  on  the  other  side  of  the  hedge  is  not  suffered  to  go  in, 
though  he  longs  to  be  browsing  on  this  plant,  which  to  him  is  delicate 
and  nourishing  food."  The  leaves  of  the  Long-Leaved  Water-Hem- 
lock (Cicuta  virosa)  are  fatal  to  oxen,  whilst  the  goat  feeds  heartily 
and  safely  upon  it.  LinnaeuB  found  that  this  plant  was  the  cause  of 
the  terrible  disease  that  raged  among  the  horned  cattle  at  Tornea. 
He  had  scarcely  left  the  boat  which  carried  him  over  the  river  to  the 
fatal  meadow  before  he  was  convinced.  The  cattle  it  appeared  died 
as  soon  as  they  left  off  their  winter  fodder  and  returned  to  grazing  ; 
the  disease  diminished  as  the  summer  came  on,  at  which  time  as  well 
as  in  the  autumn  few  died.  The  distemper  was  propagated  irregularly 
and  not  by  contagion  :  the  cows  were  driven  in  the  spring  to  the 
meadow  where  Linnaeus  landed  and  where  he  saw  plenty  of  the  Long- 
Leaved  Water-Hemlock,  and  there  they  died  swollen  and  in  convul- 
sions. In  other  places  the  plant  was  scarce.  "  The  least  attention 
will  convince  us,"  says  Linnaeus,  "  that  brutes  spurn  whatever  is 
hurtful  to  them,  and  distinguish  poisonous  plants  from  salutary  by 
natural  instinct ;  so  that  this  plant  is  not  eaten  by  them  in  the  summer 
and  autumn,  which  is  the  reason  that  in  those  seasons  so  few  cattle 
die,  namely,  only  such  as  either  accidentally  or  pressed  by  extreme 
hunger  eat  of  it.  But  when  they  are  let  into  the  pastures  in  spring, 
partly  from  their  greediness  after  fresh  herbs  and  partly  from  the 
emptiness  and  hunger  which  they  have  undergone  during  a  long 
winter,  they  devour  every  green  thing,  which  comes  in  their  way. 
It  happens  moreover  that  herbs  at  this  time  are  small  and  scarcely 
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a.  Fore-foot  of  Ox  ;  b,  hind  foot  of  the 
same. 

into  a  second  cavity  called  the  reticulum,  or  honey-comb  stomach,  into 
which  also  the  food  passes  from  the  first.  The  food  is  then  returned 
in  the  form  of  little  pellets  into  the  mouth,  where  it  is  again  masti- 
cated and  moistened  with  salivary  fluid.  It  once  more  passes  down 
the  oesophagus  into  a  third  cavity,  the  omasum,  called  the  '  many- 
plies,'  from  its  plicated  structure,  and  finally  passes  in  a  pulpy  state 
into  the  reed,  or  abomasum,  from  which  it  is  projected  into  the 
intestines. 

With-  regard  to  their  food  Oxen  are  eminently  herbivorous,  for 
though  they  will  browse  upon  shrubs  and  trees,  grass  and  herbage  is 
their  staple.  No  one  can  watch  a  cow  grazing  without  observing  how 
perfectly  the  whole  mechanism  works  together — the  tongue  sweeping 
in  a  wisp  of  herbage  into  the  vice  formed  by  the  cutting-teeth  of  the 


supply  food  in  sufficient  quantity.  They  are  besides  more  juicy,  are 
covered  with  water,  and  smell  less  strong,  so  that  what  is  noxious  is 
not  easily  discerned  from  what  is  wholesome.  I  observed  likewise 
that  the  radical  leaves  were  always  bitten,  the  others  not,  which  con- 
firms what  I  have  just  said.  I  saw  this  plant  in  an  adjoining  meadow 
mowed  along  with  grass  for  winter  fodder,  and  therefore  it  is  not 
wonderful  that  some  cattle  though  but  a  few  should  die  of  it  in  winter. 
After  I  left  Tornea  I  saw  no  more  of  this  plant  till  I  came  to  the  vast 
meadows  near  Limmingen,  where  it  appeared  along  the  road ;  and 
when  I  got  into  the  town  I  heard  the  same  complaints  as  at  Tornea 
of  the  annual  loss  of  cattle  with  the  same  circumstances."  The  author 
of  the  '  Swedish  Pan'  also  observes  that  a  hungry  stomach  will  often 
drive  animals  to  feed  upon  plants  that  were  not  intended  for  them  by 
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nature.  But  whenever  this  has  happened  they,  if  they  escape,  become 
more  cautious  for  the  future,  and  acquire  a  certain  kind  of  experi- 
ence ;  and  he  instances  the  Monk's-Hood  (Aconitum),  which  grows 
near  Fahluna,  and  is  generally  left  untouched  by  all  the  animals  that 
are  accustomed  to  these  places ;  but  if  foreign  cattle  are  brought 
thither  and  meet  with  this  vegetable,  they  venture  to  take  too  large 
i  quantity  of  it,  and  are  killed.  He  adds  that  the  cattle  that  have 
been  reared  in  the  plains  of  Schonen  and  Westragothia  commonly  fall 
into  a  dysentery  when  they  come  into  the  woodland  parts,  because 
they  feed  upon  some  plants  which  the  cattle  used  to  those  places  have 
learned  to  avoid.  Meadow-Saffron  (Colchicum  autumnale)  is  among 
the  plants  deleterious  to  oxen  if  taken  in  any  large  quantity,  and 
Hellebore  {Hclleborus)  is  also  said  to  be  poisonous  to  them.  Yew 
(Taxus  baccata)  is  fatal,  as  it  is  to  herbivorous  quadrupeds  generally, 
the  green  temptation  being  probably  too  strong  for  cattle  kept  on  short 
allowance.  Actions-at-law  in  this  country  have  not  been  uncommon 
against  a  defendant  for  not  keeping  up  bounds  or  hedges  whereby  the 
plaintiff's  cattle  strayed  into  places  where  yew-trees  grew,  fed  on  the 
branches,  and  so  died. 

The  period  of  gestation  of  the  cow  is  nine  months.  The  normal 
number  of  the  offspring  is  one,  though  there  are  not  uncommon 
instances  of  the  cow  bringing  forth  twins,  and  rare  cases  of  her  pro- 
ducing three  and  even  more  at  a  birth.  In  the  case  of  twins,  if  they 
be  male  and  female  apparently,  the  apparent  female  is  generally  barren, 
and  is  called  a  Free  Martin  (Taura  probably  of  Columella,  Varro,  and 
the  ancient  Romans). 

Mr.  Jesse  ('  Gleanings  of  Natural  History,'  1838)  states  that  if  the 
cow  has  twins,  one  of  them  a  male  and  the  other  a  female,  the  latter 
is  always  barren ;  but  this  is  an  error.  "  It  is  a  fact  known  and  I 
believe  almost  universally  understood,"  writes  John  Hunter  in  his 
'  Account  of  the  Free  Martin,'  "  that  when  a  cow  brings  forth  two 
calves,  and  one  of  them  a  bull-calf,  and  the  other  to  appearance  a  cow, 
that  the  cow-calf  is  unfit  for  propagation,  but  the  bull-calf  grows  up 
into  a  very  proper  bull.  Such  a  cow-calf  is  called  in  this  country  a 
Free  Martin,  and  is  commonly  as  well  known  among  the  farmers  as 
either  cow  or  bull.  Although  it  will  appear  from  the  description  of 
this  animal  that  it  is  a  hermaphrodite  (being  in  no  respect  different 
from  other  hermaphrodites),  yet  I  shall  retain  the  term  free  martin  to 
distinguish  the  hermaphrodite  produced  in  this  way  from  those  which 
resemble  the  hermaphrodite  of  other  animals  ;  for  I  know  that  in  black 
cattle  such  a  deviation  may  be  produced  without  the  circumstance  of 
twins,  and  even  where  there  are  twins,  the  one  a  male  the  other  a 
female,  they  may  both  have  the  organs  of  generation  perfectly 
formed." 

Professor  Owen  in  his  valuable  edition  of  Hunter's  '  Observations' 
(1837)  adds  a  note  from  Loudon's  'Magazine  of  Natural  History ;' 
which  states  that  Joseph  Holroyd,  Esq.,  of  Withers,  near  Leeds,  had 
a  cow  which  calved  twins,  a  bull-calf  and  a  cow-calf.  As  popular 
opinion  was  against  the  cow-calf  breeding,  it  being  considered  a  Free 
Martin,  Mr.  Holroyd  was  determined  to  make  an  experiment  of  them, 
and  reared  them  together.  In  due  time  the  heifer  brought  forth  a 
bull-calf,  and  she  regularly  had  calves  for  six  or  seven  years  after- 
wards. Nor  are  there  wanting  other  cases  of  fertility  under  similar 
circumstances. 

When  a  cow  has  twins  and  they  are  both  bull-calves  the  calves  are 
in  every  respect  perfect  bulls,  and  if  cow-calves  they  are  both  perfect 
cows. 

In  the  '  Nouveau  Bulletin  des  Sciences '  is  given  an  account  of  a 
cow  which  produced  nine  calves  at  three  successive  births  :  first,  four 
cow-calves,  in  1817;  second,  three,  two  of  them  females,  in  1818; 
third,  two  females,  in  1819.  With  the  exception  of  two  belonging  to 
the  first  birth  all  were  nursed  by  the  mother. 

The  origin  of  our  present  breeds  of  domestic  cattle  has  been  a  sub- 
ject of  much  difference  of  opinion,  arising  from  the  existence  of  certain 
cattle  in  an  apparently  wild  condition,  and  which  have  been  supposed 
to  be  descendants  of  the  gigantic  Urus  described  by  Cassar  as  existing 
in  England  during  the  Roman  invasion.  The  existence  also  of  the 
remains  of  the  Bison  {Bison  prisms)  [Bison]  in  the  Tertiary  Beds  of 
Great  Britain  have  also  served  to  confuse  this  question.  As  this  ques- 
tion is  not  yet  perhaps  generally  regarded  as  settled,  we  shall  give  the 
opinions  of  some  of  those  who  have  written  on  the  subject. 

Colonel  Hamilton  Smith,  who  appears  to  have  taken  considerable 
pains  in  investigating  the  history  of  the  Ruminantia  generally,  and  of 
the  Bovine  family  particularly,  places  the  fossil  species  {Bos  primi- 
gmius,  Bojanus  and  Owen)  under  Bos  {Taurus)  Urus,  considering  the 
wild  cattle  of  Chillingham  and  other  parks  as  the  white  variety. 

Mr.  Swainson,  in  his  '  Classification  of  Quadrupeds,'  observes  that 
all  writers  agree  that  the  large  skulls  of  oxen  found  in  the  more  recent 
formations  belonged  to  a  formidable  race  of  these  animals  which 
existed  in  Britain  in  a  wild  state  ;  that  they  belonged  without  doubt 
to  the  species  named  Urus  by  Cassar  and  other  ancient  writers ;  and 
that  these  skulls  not  only  possess  a  specific  distinction,  but  exhibit  the 
type  of  a  form  essentially  different  from  that  of  the  Domestic  Ox. 
"All  these  skulls,"  he  continues,  "are  nearly  one-third  larger  than 
those  of  the  Bos  Taurus  ;  they  are  square  from  the  orbits  to  the  occi- 
pital crest,  and  somewhat  hollow  at  the  forehead.  The  horns,  placed 
at  the  side  of  the  above  crest,  show  a  peculiar  rise  from  their  roots 
vpwards ;  then  bending  outwards,  and  then  forwards  and  inwards. 


No  domestic  races  show  this  turn  ;  but  numerous  specimens  of  infe- 
rior sizes,  found  fossil  in  the  Cornish  mines,  have  this  shape,  and  the 
wild  bull  of  Scotland,  the  only  example  of  this  type  now  known  to 
exist,  retains  it.  The  domestic  oxen,  on  the  contrary,  of  whatsoever 
country  or  breed  they  may  be,  have  the  square  concave  forehead,  with 
the  horns  rising  from  the  ends  of  the  frontal  ridge.  ...  It  appears 
then  that  the  ancient  Urus,  or  Wild  Bull,  was  a  perfectly  wild,  savage, 
and  untameable  animal.  Not  only  does  every  account  handed  down 
from  remote  antiquity  assure  lis  of  this,  but  it  is  even  verified  by  the 
only  living  example  of  this  form  we  possess,  the  Bos  Scoticus,  still  pre- 
served in  one  or  two  of  the  northern  parks.  Although  domesticated 
so  far  as  to  live  within  such  precincts  without  absolute  unprovoked 
violence  to  its  keepers,  it  retains  essentially  all  the  savage  characters 
ascribed  to  the  more  powerful  species  mentioned  by  the  ancients. 
Like  that  also  it  possesses  when  at  a  mature  age  a  kind  of  mane  about 
two  inches  long,  and  its  throat  and  breast  are  covered  with  coarse  hair. 
These  characters,  which  are  never  found  in  the  domesticated  breeds 
of  oxen,  were  no  doubt  much  more  highly  developed  in  the  ancient 
Urus.  The  second  type  is  the  domestic  ox  ;  the  external  characters 
of  which,  to  use  the  words  of  Colonel  Smith,  are  '  absolutely  the  same 
as  the  fossil  Urus,  and  the  wild  breeds  differ  only  in  the  flexure  of 
the  horns.'  But  though  these  two  types  come  so  near  each  other  in 
external  appearance,  nothing  can  be  more  different  than  their  moral 
character ;  the  Urus,  wild,  savage,  and  untameable,  remains  with  all 
these  propensities  unimpaired  and  undiminished  from  the  period  of 
its  first  creation  down  to  the  present  day.  The  other,  tame,  harmless, 
and  enduring,  has  voluntarily  submitted  to  the  service  of  man  from 
the  most  remote  antiquity,  and  seems  to  have  been  a  companion  of 
the  earliest  inhabitants  of  the  earth." 

The  allusion  here  to  the  Bos  Scoticus,  the  name  for  the  Chillingham 
and  other  wild  cattle  of  this  country,  is  hardly  correct.  Mr.  Vasey,  a 
recent  observer,  says,  in  his  '  Ox-Tribe,'  that  they  do  not  exhibit  more 
wildness  than  most  domesticated  animals  when  allowed  to  roam  without 
restraint ;  and  that  their  young,  when  properly  reared,  are  as  docile 
as  those  of  the  ordinary  domestic  cattle.  Nor  do  they  possess  a  mane, 
as  has  been  frequently  asserted.  The  wild  cattle  breed  with  the 
domestic  cattle.  The  cow  goes  the  same  period  with  young.  They 
have  the  same  number  of  ribs,  and  even  their  white  colour  at  Chil- 
lingham is  the  result  of  the  destruction  by  order  of  the  owner  of  all 
spotted  calves  that  are  produced.  The  following  account  is  given  by 
Mr.  Culley,  in  Bewick,  and,  as  an  early  description  of  these  animals,  is 
interesting;  but  it  is  evidently  highly  coloured,  and  has  misled  those 
who  have  relied  upon  it : — 

"  Their  colour  is  invariably  of  a  creamy  white,  muzzle  black  ;  the 
whole  of  the  inside  of  the  ear,  and  about  one-third  of  the  outside, 
from  the  tips  downwards,  red  ;  horns  white  with  black  tips,  very  fine 
and  bent  upwards  ;  some  of  the  bulls  have  a  thin  upright  mane,  about 
an  inch  and  a  half  or  two  inches  long.  At  the  first  appearance  of  any 
person  they  set  off  in  full  gallop,  and  at  the  distance  of  two  or  three 
hundred  yards  make  a  wheel  round,  and  come  boldly  up  again,  tossing 
their  heads  in  a  menacing  manner :  on  a  sudden  they  make  a  full  stop, 
at  the  distance  of  forty  or  fifty  yards,  looking  wildly  at  the  object  of 
their  surprise  ;  but  upon  the  least  motion  being  made,  they  all  again 
turn  round  and  fly  off  with  equal  speed,  but  not  to  the  same  distance; 
forming  a  shorter  circle  and  again  returning  with  a  bolder  and  more 
threatening  aspect  than  before,  they  approach  much  nearer,  probably 
within  thirty  yards,  when  they  make  another  stand,  and  again  fly  off; 
this  they  do  several  times,  shortening  their  distance  and  advancing 
nearer  till  they  come  within  ten  yards,  when  most  people  think  it 
prudent  to  leave  them,  not  choosing  to  provoke  them  further ;  for 
there  is  little  doubt  but  in  two  or  three  turns  more  they  would  make 
an  attack.  The  mode  of  killing  them  was  perhaps  the  only  modern 
remains  of  the  grandeur  of  ancient  hunting.  On  notice  being  given 
that  a  wild  bull  would  be  killed  on  a  certain  day,  the  inhabitants  of 
the  neighbourhood  came  armed  with  guns,  &c,  sometimes  to  the 
amount  of  a  hundred  horse,  and  four  or  five  hundred  foot,  who  stood 
upon  walls  or  got  into  trees,  while  the  horsemen  rode  off  the  bull  from 
the  rest  of  the  herd,  until  he  stood  at  bay,  when  a  marksman  dis- 
mounted and  shot.  At  some  of  these  huntings  twenty  or  thirty  shots 
have  been  fired  before  he  was  subdued.  On  such  occasions  the  bleed- 
ing victim  grew  desperately  furious  from  the  smarting  of  his  wounds 
and  the  shouts  of  savage  joy  that  were  echoing  from  every  side  ;  but 
from  the  number  of  accidents  that  happened  this  dangerous  mode  has 
been  little  practised  of  late  years,  the  park-keeper  alone  generally 
shooting  them  with  a  rifled  gun  at  one  shot.  AVhen  the  cows  calve 
they  hide  their  calves  for  a  week  or  ten  days  in  some  sequestered 
situation,  and  go  and  suckle  them  two  or  three  times  a  day.  If  any 
person  come  near  the  calves,  they  clap  their  heads  close  to  the  ground, 
and  lie  like  a  hare  in  form  to  hide  themselves  :  this  is  a  proof  of  their 
native  wildness,  and  is  corroborated  by  the  following  circumstance 
that  happened  to  the  writer  of  this  narrative,  who  found  a  hidden 
calf,  two  days  old,  very  lean  and  very  weak.  On  stroking  its  head  it, 
got  up,  pawed  two  or  three  times  like  an  old  bull,  bellowed  very  loud, 
stepped  back  a  few  steps,  and  bolted  at  his  legs  with  all  its  force  ;  it 
then  began  to  paw  again,  bellowed,  stepped  back,  and  bolted  as  before , 
but  knowing  its  intention,  and  stepping  aside,  it  missed  him,  fell,  and 
was  so  very  weak  that  it  could  not  rise,  though  it  made  several  efforts. 
But  it  had  done  enough,  the  whole  herd  were  alarmed,  and  coming  to 
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its  rescue  obliged  him  to  retire  ;  for  the  dams  will  allow  no  person  to 
touch  their  calves  without  attacking  them  with  impetuous  ferocity. 
When  any  one  happens  to  be  wounded,  or  is  grown  weak  and  feeble 
through  age  or  sickness,  the  rest  of  the  herd  set  upon  it  and  gore  it 
to  death.  The  weight  of  the  oxen  is  generally  from  forty  to  fifty 
stones  the  four  quarters  ;  the  cows  about  thirty.  The  beef  is  finely 
marbled  and  of  excellent  flavour.  Those  at  Burton-Constable  in  the 
county  of  York  were  all  destroyed  by  a  distemper  a  few  years  since. 
They  varied  slightly  from  those  at  Chillingham,  having  black  ears  and 
muzzles,  and  the  tips  of  their  tails  of  the  same  colour  :  they  were  also 
much  larger,  many  of  them  weighing  sixty  stones ;  probably  owing  to 
the  richness  of  the  pasturage  in  Holderness,  but  generally  attributed 
to  the  difference  of  kind  between  those  with  black  and  with  red  ears, 
the  former  of  which  they  studiously  endeavour  to  preserve.  The 
breed  which  was  at  Drumlanrig  in  Scotland  had  also  black  ears." 

Mr.  Bell  ('British  Quadrupeds,'  1839 — the  '  Ox'),  after  referring  to 
Griffith's  ed.  of  Cuvier  for  Colonel  Hamilton  Smith's  interesting  and 
learned  dissertation  upon  the  mythology  and  ancient  liistory  of  the 
Ox,  says,  "  Whether  the  ox  exist  now  or  has  existed  within  the 
range  of  sound  historical  testimony,  in  its  original  state,  or  whether, 
as  in  the  ca3e  of  the  horse,  all  the  instances  of  the  occurrence  of  wild 
oxen  of  this  species  now  on  record  have  not  been  derived  from  the 
domestic  race,  fortuitously  escaped  from  servitude  and  become  wild,  is 
a  question  which  it  is  difficult  if  not  impossible  satisfactorily  to  solve. 
The  ancient  accounts  of  the  Urus,  or  Wild  Ox,  declare  it  to  have  been 
an  animal  of  enormous  size  and  great  fierceness ;  and  the  horns  are 
described  as  being  large,  spreading,  and  acute.  In  this  country  and 
in  many  parts  of  the  Continent  have  occurred  numerous  fossil  bones 
of  oxen,  with  large  horns,  having  the  form  and  direction  of  those  of 
certain  breeds  only  of  our  present  cattle,  particularly  of  such  as  are 
most  wild  ;  as  for  instance  the  celebrated  wild  white  oxen  of  Craven, 
of  Chillingham  Park,  and  of  Scotland  (the  Bos  Scoticus  of  some  authors). 
I  cannot  but  consider  it  as  extremely  probable  that  these  fossil  remains 
belonged  to  the  original  wild  condition  of  our  domestic  ox,  an  opinion 
which  Cuvier  appears  to  have  entertained,  who  calls  the  skulls  '  Cranes 
semblables  a  ceaux  d'un  bceuf  domestique.'  They  are  found  only  in 
very  recent  deposits,  frequently  in  caverns  mingled  with  the  remains 
of  various  other  animals,  as  in  the  celebrated  cave  of  Kirkdale,  and  in 
different  parts  of  Cornwall  and  of  Devonshire.  I  have  several  teeth 
and  some  fragments  of  bones  from  Kent's  Hole,  in  the  latter  county, 
where  they  were  found  in  the  same  mass  with  the  remains  of  the 
elephant,  th>i  rhinoceros,  the  deer,  the  bear,  and  the  hyama.  Cuvier 
however  considers  that  they  existed  after  the  destruction  of  the  latter 
species.  It  has  indeed  been  attempted  to  prove  that  the  ancient 
remains  alluded  to,  together  with  the  Chillingham  and  Scottish  breed, 
belong  to  a  distinct  specific  type  from  the  common  domestic  ox  ;  and 
some  modifications  of  structure  have  been  cited  in  proof  of  this  opinion. 
It  does  not  appear  to  me  however  that  these  modifications  are  of  suffi- 
cient value  to  constitute  specific  distinction,  as  they  appertain  only  to 
parts  whici  are  very  variable  in  particular  breeds  of  the  domestic 
cattle ;  they  are,  some  slight  differences  in  the  form  and  direction  of 
the  horns,  and  the  existence  in  old  bulls  of  a  short  rudimentary  mane 
and  some  hair  upon  the  breast.  Now,  there  is  certainly  no  point  of 
sufficient  importance  to  form  a  specific  distinction,  even  were  the  form 
of  the  horns  less  variable  than  they  are  in  our  domestic  oxen.  We 
require  yet  a  series  of  well-authenticated  and  well-directed  experiments 
on  the  intermixture  of  the  Scottish  or  Chillingham  cattle  with  the 
domestic  breeds,  and  the  fertile  or  infertile  character  of  the  progeny  ; 
which,  if  the  views  I  have  so  repeatedly  stated  be  correct,  would  at 
once  decide  the  question.  Even  Colonel  Smith  himself,  a  high  authority 
in  these  matters,  although  he  urges  the  specific  distinction  of  the  two 
animals,  says,  '  The  character  of  the  domestic  oxen  is  absolutely  the 
same  as  the  fossil,  and  the  wild  breeds  differ  only  in  the  flexure  of  the 
horns  and  external  appearance,  occasioned  by  the  variations  of  climate, 
food,  and  treatment.'  But,  it  may  be  asked,  do  variations  of  climate, 
food,  and  treatment  produce  specific  distinctions  ?  And  yet  this  dis- 
tinction is,  as  I  have  just  stated,  held  both  by  Colonel  Smith  and  Mr. 
Swainson.  Upon  the  whole  I  cannot  but  believe  that  the  fossil  bones 
belonged  to  the  original  stock  of  our  domestic  ox,  and  that  the  wild 
white  cattle  (the  Bos  Scoticus  and  Urus  Scoticus  of  the  authors  just 
named)  approach  so  near  to  it  as  to  leave  it  a  matter  of  doubt,  not 
whether  they  all  belong  to  the  same  species,  but  whether  this  breed 
be  the  actual  remnant  of  that  original  stock,  or  the  descendants  of 
domesticated  individuals  which  have  resumed  in  a  great  degree  their 
wild  character  from  having  ceased  through  many  generations  to  feel 
the  effects  of  human  domination." 

In  his  '  History  of  British  Fossil  Mammals,'  speaking  of  the  Bos 
primigenius,  Professor  Owen  says — 

"Of  this  species  we. have  the  same  examples,  short  of  the  still 
preserved  living  animal,  as  of  the  bison ;  and  it  is  most  satisfactory 
to  find  such  proof  of  the  general  accuracy  of  the  brief  but  most 
interesting  indications  of  the  primitive  mammalian  fauna  of  those 
regions  of  Europe,  which  may  be  supposed  to  have  presented  to  the 
Roman  cohorts  the  same  aspect  as  America  did  to  the  first  colonists 
of  New  England. 

"  In  the  same  deposits  and  localities  which  have  yielded  remains 
of  the  Aurochs  (Bison,  priscus)  there  have  been  found  the  remains 
of  another  bovine  animal,  its  equal  or  superior  in  size,  but  differing 
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from  the  Aurochs,  precisely  as  the  Roman  poets  and  historians  have 
indicated,  by  the  greater  length  of  its  horns. 

"The  persistent  bony  supports  or  cores  of  the  horns  likewise 
demonstrate  by  their  place  of  origin  and  curvature,  the  sul -generic 
distinction  of  the  great  Urus  from  the  bison,  and  its  nearer  affinity  to 
the  domestic  ox  ;  whence  we  may  infer  that  it  resembled  the  ox  in 
the  close  nature  of  its  hairy  covering,  which  would  make  the  shaggy 
coat  and  the  mane  of  the  Aurochs  more  remarkable  by  comparison. 
It  is  much  to  be  regretted,  for  the  interests  of  zoology,  that  the  great 
Hercynian  Uri  have  been  less  favoured  than  their  contemporary 
Bisontcs  jubati  in  the  progress  of  human  civilisation,  and  that  no 
individuals  now  remain  fdr  study  and  comparison  like  the  Aurochs 
of  Lithuania. 

"  My  esteemed  friend  Professor  Bell,  who  has  written  the  '  History 
of  Existing  British  Quadrupeds,'  is  disposed  to  believe  with  Cuvier 
and  most  other  naturalists,  that  our  domestic  cattle  are  the  degene- 
rative descendants  of  the  great  Urus.  But  it  seems  to  me  more 
probable  that  the  herds  of  the  newly  conquered  regions  would  be 
derived  from  the  already  domesticated  cattle  of  the  Roman  colonists 
of  those  'boves  nostri,'  for  example,  by  comparison  with  which 
Cassar  endeavoured  to  convey  to  his  countrymen  an  idea  of  the 
stupendous  and  formidable  Uri  of  the  Hercynian  forests.  The 
taming  of  such  a  species  would  be  much  more  difficult,  and  his 
certain  mode  of  supplying  the  exigencies  of  the  agriculturist,  than 
the  importation  of  the  breeds  of  oxen  already  domesticated  and  in 
use  by  the  founders  of  the  new  colonies.  And  that  the  latter  was 
the  chief  if  not  the  sole  source  of  the  ox  of  England,  when  its 
soil  began  to  be  cultivated  under  the  Roman  sway,  is  strongly  indicated 
by  the  analogy  of  modern  colonies.  The  domestic  cattle,  for  example, 
of  the  Anglo-Americans  have  not  been  derived  from  tame  descendants 
of  the  original  wild  cattle  of  North  America ;  there,  on  the  contrary, 
the  bison  is  fast  disappearing  before  the  advance  of  the  agricultural 
settlers,  just  as  the  Aurochs  and  its  contemporary  the  Urus  have 
given  way  before  a  similar  progress  in  Europe. 

"  With  regard  to  the  great  Urus  I  believe  that  this  progress  has 
caused  its  utter  extirpation,  and  that  our  knowledge  of  it  is  now  limited 
to  deductions  from  its  fossil  or  semi-fossil  remains." 

There  seems  to  be  little  doubt  then  that  the  Fossil  Ox  (Bos 
primigenius)  is  entirely  extinct,  and  that  all  our  domestic  and  wild 
cattle  belong  to  Bos  Taurus. 


Knglish  Bull  {Dos  Taurus),  short-horned. 


B.  Tndicus,  the  Zebu,  has  the  following  specific  characters : — 
Forehead  convex ;  withers  with  a  more  or  less  large  fleshy  hump  ; 
dewlap  deep,  waved ;  the  upper  part  of  the  rump  shelving  very 
much.  Amongst  scientific  writers  this  animal  has  had  many 
designations.  It  is  the  Bos  Indicus  of  Linnaeus,  the  Bos  domesticus 
of  Hodgson,  the  Bos  Taurus  Indicus  of  Fischer,  Bos  Zebu  of  J.  Brookes, 
Bos  Taurus  Zebu  of  Wagner.  Varieties  or  particular  breeds  have  also 
obtained  a  number  of  distinct  appellations, — Little  Indian  Buffalo, 
Indian  Bull,  Great  Indian  Ox,  Gun  Bullock,  Sacred  Bull,  Madras  Ox, 
Madhu  Givi  Oxen,  Seringapatam  Oxen,  Two-Humped  Zebu,  Hornless 
Zebu,  Bucharian  Ox,  Nepaul  Ox,  and  Javanese  Cow. 

The  domesticated  Zebus  vary  much  in  their  size  and  the  direction 
of  their  horns,  but  are  generally  distinguished  by  a  fatty  elevated 
hump  below  the  neck  and  over  the  withers. 

The  horns  of  some  are  short  and  suberect  (Indian  Ox),  in  others 
comparatively  long  and  pointed  backwards,  with  an  inclination  to 
curve  inwards,  as  in  the  more  common  breeds  (Zebu).  The  ears  of 
some  are  of  ordinary  size  and  position  (Zebu) ;  in  others  pendulous 
(Indian  Ox).  The  dewlap  is  more  or  less  developed,  in  some  very 
largely.  Their  colour  varies  from  a  light  ashy-gray  to  a  milk-white, 
and  their  size  from  the  stature  of  an  ordinary  bull  to  that  of  a  large 
mastiff.  Many  of  these  varieties  may  be  seen  in  the  gardens  of  the 
Zoological  Society  in  the  Regent's  Park.  The  limbs  of  all  are  deer- 
like and  elegant.  They  "  are  spread,"  says  Mr.  Bennett,  "  over  the 
whole  of  southern  Asia,  the  islands  of  the  Indian  Archipelago, 
and  the  eastern  coast  of  Africa,  from  Abyssinia  to  the  Cape  of  Good 
Hope." 

In  many  parts  of  India  the  Zebu  is  placed  under  the  saddle  or 
harnessed  to  a  carriage,  and  travels  at  an  easy  rate.  It  must  have 
lost  much  of  its  fleetness,  if  the  more  ancient  writers  are  to  be 
credited ;  for  they  speak  of  50  or  60  miles  a  day  as  its  usual  pace, 
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whilst  the  moderns  only  allow  it  20  or  30  miles.  The  beef  is  not 
bad,  but  is  neither  so  sweet  nor  so  good  as  that  of  the  common 
Ox,  the  hump  always  excepted,  which  when  well  cooked  is  very 
delicate. 

The  Zebus  bear  a  charmed  life  among  the  Hindoos,  who  venerate 
them  and  hold  their  slaughter  to  be  a  sin  ;  though  they  do  not  object 
to  work  them.  There  are  however  some  particularly  sanctified  Zebus, 
who  lead  an  easy  life,  wandering  about  the  villages  at  their  ease,  and 
taking  their  pleasure  and  their  food  where  they  list,  if  not  prevented 
by  the  contributions  of  the  devout. 


Indian  Ox,  or  Zebu  [Bos  Indicvs)  large  variety. 

They  may  be  seen  every  day  wandering  at  large  in  the  streets  of 
Calcutta  eating  rice,  grain,  and  flour  in  the  bazaar  ;  and  the  utmost  a 
native  does  when  he  sees  them  honouring  his  goods  too  much,  is 
to  urge  them  by  the  gentlest  hints  to  taste  some  of  the  good  things 
on  his  neighbour's  stall.  The  .superstitious  regard  for  these  animals 
accounts  for  the  use  of  cow-dung  in  the  representation  of  objects  on 
the  walls.  This  substance  is  also  collected  and  dried  and  used  for 
cooking  food,  apparently  with  a  religious  object  in  view,  as  it  is  used 
in  Calcutta  where  wood  is  in  abundance. 

Mr.  Bennett  in  his  work  on  the  '  Gardens  and  Menagerie  of  the 
Zoological  Society,'  has  expressed  an  opinion  that  the  Zebu  is  but  a 
variety  of  the  common  Ox,  but  Mr.  Vasey  observes  that  the  number 
of  the  vertebra)  and  the  period  of  gestation  both  differ  from  that  of 
the  Ox. 

B.  Dante,  the  Dante.  Face  rather  narrow ;  forehead  very  flat, 
with  the  horns  on  the  side  of  the  high  occipital  ridge ;  withers 
with  a  small  but  distinct  hump.  This  animal  is  not  so  well  known 
as  the  preceding.  It  is  the  Bos  elegans  et  parvus  Africanus  of  Belon ; 
Juvenca  sylvestris  of  Alpinus,  Bos  Bubalus  Africanus  of  Brisson  ;  Salam 
Buffalo,  Dwarf  Bull,  Egyptian  Zebu,  of  various  writers.  Long  in 
his  '  Egypt '  says  that  this  animal  agrees  better  with  the  humped 
cattle  on  the  ancient  Egyptian  tombs  than  with  the  Zebus.  Mr. 
Whitfield  brought  a  pair  of  these  animals  to  England.  The  bull  is 
still  living  in  the  gardens  of  the  Zoological  Society.  He  is  white, 
with  a  few  brown  specks  on  the  head.  The  female  is  yellow-brown, 
with  a  very  narrow  head. 

Bubalus.  Horns  depressed  or  subtrigonal  at  the  base,  inclining 
upwards  and  backwards,  conical,  and  bending  upwards  at  the  tip  on 
a  plane  rather  in  front  of  the  occipital  ridge ;  forehead  rather  trans- 
verse, convex,  shelving  before  and  behind ;  the  intermaxillaries 
elongate,  extending  back,  and  between  the  nasal  and  cheek-bones  ; 
teats  in  a  cross  series,  the  outer  one  rather  before  the  others. 

B.  brachycerus,  the  Zamouse,  or  Bush  Cow.  Forehead  flat ;  horns 
short,  thick,  depressed  at  the  base ;  ears  very  large,  strongly  fringed 
on  the  edge,  and  with  two  diverging  strongly-fringed  lines  within ;  fur 
short,  close,  brown.  This  is  the  Bos  Bubalus  of  Children,  and  Bos 
Caffer  of  Ruppell.  This  animal,  according  to  Dr.  Gray,  who  has 
described  one  in  the  Surrey  Zoological  Gardens,  differs  from  the 
buffalo  and  all  other  oxen  in  several  important  characters,  especially 
in  the  large  size  and  particular  bearding  of  the  ears,  and.  in  being 
totally  deficient  of  any  dewlap.  It  also  differs  from  the  buffalo  in 
its  forehead  being  flatter,  and  quite  destitute  of  the  convex  form, 
which  is  so  striking  in  all  the  varieties  of  that  animal. 

B.  Buffahis,  the  Buffalo.  Forehead  convex,  rounded ;  horns  large, 
flattened  at  the  base,  black  on  the  plane  of  the  face,  bent  down  and 
recurved  at  the  tip ;  ears  quite  half  the  length  of  the  head,  slightly 
ciliated;  fur  rough,  irregular,  bristly,  often  very  far  apart,  on  the 
face  before  the  eyes  two-rowed.  This  animal  is  the  Bos  Bubalus  of 
Brisson  ;  the  Bos  Bubalis  of  Linnceus ;  Buffle,  French  ;  and  Biiffel, 
German.  A  variety  was  called  by  Shaw  Bos  Arnee,  which  is  the 
Bubalus  Ama  of  Hodgson. 

Mr.  B.  H.  Hodgson,  who  has  by  his  labours  thrown  so  much  light 
upon  Indian  zoology,  says  of  the  Indian  Buffaloes  :  "  The  Bhainsa,  or 
lame  Buffalo,  is  universal  in  India.    The  Arua,  or  Wild  Buffalo, 


inhabits  the  margins  rather  than  the  interior  of  primeval  forests. 
They  never  ascend  the  mountains,  and  adhere  like  the  rhinoceros  t  > 
the  most  swampy  sites  of  the  district  they  inhabit.  There  is  n  i 
animal  upon  which  ages  of  domesticity  have  made  bo  small  an 


Skull  and  Horns  of  the  Arnee. 

impression  as  upon  the  Buffalo,  the  tame  being  still  most  clearly 
referrible  to  the  wild  ones  at  present  frequenting  all  the  great  swampy 
jungles  of  India.  In  the  wilderness  as  in  the  cow-house  there  is  a 
marked  distinction  between  the  long  (macro  cerus)  and  curved-horned 
(spirocerus)  buffaloes. 

"  The  Arna  ruts  in  autumn,  gestating  ten  months,  and  produces 
one  or  two  young  in  summer.  It  lives  in  large  herds,  but  in  the 
season  of  love  the  most  lusty  males  lead  off  and  appropriate  several 
females,  with  which  they  form  small  herds  for  the  time.  The  Wild 
Buffalo  is  fully  one-third  larger  than  the  largest  tame  breeds,  measuring 
104  fee*  from  snout  to  vent,  and  6  or  6^  feet  high  at  the  shoulders, 
and  is  of  such  power  and  vigour  as  by  his  charge  frequently  to 
prostrate  a  well-sized  elephant.  It  is  remarkable  for  the  uniform 
shortness  of  the  tail,  which  does  not  extend  lower  than  the  hock,  for 
the  tufts  which  cover  the  forehead  and  knees,  and  lastly  for  the  great 
size  of  its  horns.  They  are  uniformly  in  high  condition,  so  unlike  the 
leanness  and  angularity  of  the  Domestic  Buffalo,  even  at  its  best." 

The  Buffalo  has  been  introduced  into  Italy,  where  it  is  made  very 
useful  as  a  beast  of  burden,  its  great  strength  giving  it  an  advantage 
over  horses  and  ordinary  oxen,  in  the  marshy  and  swampy  districts 
where  the  roads  are  frequently  two  or  three  feet  deep  with  mud.  A 
singular  fact  with  regard  to  them  is,  that  they  thrive  best  in  those 
districts  which  are  most  infected  with  malaria.  The  Manilla  Buffalo 
is  also  a  variety  of  this  species. 

B.  Caffer,  the  Cape  Buffalo.  Horns  black,  extremely  large,  and 
flattened  at  their  base,  where  they  cover  the  front,  having  a  direction 
from  within  outwards  and  downwards,  and  then  again  elevated  at 
their  point;  ears  rather  pendant,  and  covered  by  the  horns;  dewlap 
large  and  pendant;  skin  with  harsh  hairs  an  inch  long  of  a  deep 
brown  or  black  colour.    Size  great,  and  proportions  massive. 


Skull  of  Cape  Buffalo  [Bubalus  Caffer). 

This  is  the  Bos  Caffer  of  Sparrmann  and  other  naturalists.  Also 
known  by  the  name  of  the  Cape  Ox.    It  is  a  native  of  South  A  frica. 

The  Cape  Buffalo  congregates  in  large  herds.  Thunberg  and  his 
companions  came  suddenly  upon  a  mass  of  500  or  COO,  which  were 


BOVIDiE. 


BOVID.E. 


624 


gracing  in  a  plain  skirted  by  a  wood.  The  beasts  did  not  see  the 
intruders  till  they  came  within  three  hundred  paces,  when  the  whole 
herd  lifted  their  heads  and  stood  at  a  gaze.  After  a  while  the  buffaloes 
stooped  their  heads  again  to  feed,  and  six  of  the  party  (three  Euro- 
peans and  three  Hottentots),  who  carried  muskets  and  were  accom- 
panied by  others  armed  with  javelins,  marched  up  to  them  within  forty 
paces,  when  the  herd  again  lifted  their  heads  and  were  saluted  with 
a  volley,  which  instantaneously  dispersed  them,  leaving  their  wounded 
to  follow  as  they  could.  One  of  these,  an  old  bull,  made  the  travellers 
fly,  but  fell  before  he  reached  the  wood.  This  beast  was  very  thick 
in  the  body,  with  short  legs,  of  a  dark-gray  colour,  and  almost 
destitute  of  hairs.  But  if  a  herd  may  be  approached  thus  safely,  a 
single  outlying  bull  or  a  wounded  one  appears  to  be  a  most  formidable 
antagonist.  The  author  last  quoted  was  botanising  in  a  wood  rather 
behind  his  companions,  when  Auge,  the  gardener  of  the  expedition 
who  went  first,  suddenly  encountered  a  large  old  male  buffalo,  which 
was  lying  down  quite  alone  in  a  spot  of  a  few  square  yards  free  from 
bushes.  No  sooner  did  the  beast  discover  the  poor  gardener  than  he 
rushed  upon  him  with  a  terrible  roar.  Auge  turned  his  horse  short 
round  behind  a  great  tree,  so  as  in  some  measure  to  get  out  of  the 
sight  of  the  buffalo,  which  now  charged  straight  towards  the  sergeant 
who  followed,  and  gored  his  horse  in  the  belly  so  terribly  that  it 
instantly  fell  on  its  back,  with  its  feet  turned  up  in  the  air  and  its 
entrails  hanging  out,  in  which  state  it  lived  almost  half  an  hour. 
In  the  meantime  the  gardener  and  sergeant  had  climbed  up  into  trees 
for  safety.  Thunberg  intent  upon  his  botanising,  and  with  his  ears 
filled  with  the  rustling  of  the  branches  in  the  narrow  pass  where  he 
was  against  his  saddle  and  baggage,  heard  nothing  of  all  this,  though 
so  near.  But  the  buffalo  had  not  done  yet.  The  sergeant  had 
brought  two  horses  with  him  for  his  journey.  One  of  them,  as  we 
have  seen,  had  been  already  dispatched  ;  the  other  now  stood  just  in 
the  way  of  the  buffalo  as  he  was  going  out  of  the  wood.  As  soon  as 
the  infuriated  beast  saw  this  second  horse  he  attacked  it  so  furiously 
that  he  not  only  drove  his  horns  into  the  horse's  breast  and  out 
again  through  the  veiy  saddle,  but  threw  it  to  the  ground  with  such 
violence  that  it  instantly  expired,  and  all  the  bones  of  its  body  were 
broken.  Just  as  the  buffalo  was  thus  engaged  with  this  last  horse, 
Thunberg  came  up  to  the  opening  and  beheld  the  frightful  scene. 
The  wood  was  so  thick  that  he  had  neither  room  to  turn  his  horse 
round,  nor  to  get  on  one  side ;  he  therefore  was  obliged  to  take 
refuge  upon  a  tree  into  which  he  climbed,  leaving  his  horse  to  its 
fate.  But  the  buffalo  had  satiated  his  rage,  or  did  not  distinctly  see 
the  new  object,  for  after  his  second  exploit  he  turned  suddenly  round 
and  went  off.  Thunberg  found  his  companions  half  dead  with  fear, 
indeed  the  gardener  was  so  affected  that  he  could  scarcely  speak  for 
some  days  after,  and  the  two  surviving  horses  were  discovered 
shivering  with  fear,  and  unable  to  make  their  escape.    ('  Travels.') 


Cape  Buffalo  [HubalM  Coffer). 


Sparrmann  ('  Voyage  to  the  Cape,'  vol.  ii.)  gives  a  graphic  description 
of  the  shooting  of  one,  and  of  the  unconquerable  spirit  of  the  animal 
even  in  death.  We  can  only  find  room  for  the  final  act  of  the  tragedy. 
"  During  his  fall,  and  before  he  died,"  writes  Sparrmann,  "  he  bellowed 
in  a  most  stupendous  manner ;  and  this  death-song  of  his  inspired 
every  one  of  us  with  no  small  degree  of  joy  on  account  of  the  victory 
we  had  gained  :  and  so  thoroughly  steeled  frequently  is  the  human 
heart  against  the  sufferings  of  the  brute  creation,  that  we  hastened 
forward  in  order  to  enjoy  the  pleasure  of  seeing  the  buffalo  struggle 
with  the  pangs  of  death.  I  happened  to  be  the  foremost  amongst 
them  ;  but  think  it  impossible  ever  to  behold  anguish,  accompanied 
by  a  savage  fierceness,  painted  in  stronger  colours  than  they  were  in 
the  countenance  of  this  buffalo.  I  was  within  ten  steps  of  him,  when 
he  perceived  me,  and,  bellowing,  raised  himself  suddenly  again  on  his 
legs.  I  have  had  reason  to  believe  since,  that  I  was  at  the  time  very 
much  frightened ;  for  before  I  could  well  take  my  aim  I  fired  off  my 
gun,  and  the  shot  missed  the  whole  of  his  huge  body,  and  only  hit  him  in 


the  hind  legs,  as  we  afterwards  discovered  by  the  size  of  the  ball. 
Immediately  upon  this  I  fled  away  like  lightning  in  order  to  look  out 
for  some  tree  to  climb  up  into."  The  same  authorgives  the  following 
as  the  measurement  of  a  buffalo  : — Length  8  feet,  height  5|  feet,  and 
the  fore  legs  2  £  feet  long  :  the  larger  hoofs  5  inches  over.  The  dis- 
tance between  the  points  of  the  horns  he  states  to  be  frequently  5 
feet.  They  are  black,  and  the  surface,  to  within  about  a  third  part  of 
them,  measured  from  the  base,  is  very  rough  and  craggy.  A  very 
lively  account  of  a  buffalo-hunt  is  also  given  by  Bruce.  He  guesses 
the  weight  of  a  bull  that  he  assisted  in  killing  at  nearer  50  than 
40  stones.  The  horns,  from  the  root,  following  the  line  of  their 
curve,  were  about  52  inches,  and  nearly  9  inches  where  thickest  in 
circumference. 

The  Cape  Buffalo  delights  in  wallowing  in  the  mire,  and  when 
heated  by  hunting  throws  himself  into  the  first  water  he  reaches. 

The  flesh  is  described  by  some  as  good  and  high  flavoured,  by 
others  as  ill-grained  and  coarse.  The  difference  in  these  accounts  is 
probably  to  be  traced  to  the  sex,  age,  and  condition  of  the  animals 
eaten.    The  rhinoceros-like  hide  is  much  sought  after  for  harness,  &c. 

The  horns  of  the  domesticated  oxen  of  the  Cape  grow  to  an 
enormous  size. 

Anoa.  Horns  subtrigonal,  nearly  parallel,  round  at  the  tip,  depressed 
at  the  base,  and  slightly  keeled  on  the  inner  edge,  straight  nearly  on 
the  plane  of  the  face  on  the  hinder  edge  of  the  frontal  ridge. 
A.  depressicornis,  the  Anoa.  Reddish -brown,  with  three  small  white 
spots  on  the  cheek.  Male  black,  spot  on  cheek  white.  Female  and 
young  brownish-black.  This  animal  was  first  described  by  Colonel 
H.  Smith  from  a  head  and  horns  in  the  College  of  Surgeons.  [Anoa.] 
He  regarded  it  as  an  antelope.  Since  then  Quoy  and  Gaimard  have 
figured  the  whole  animal,  and  a  specimen  exists  in  the  British  Museum. 
This  was  brought  from  Celebes. 

Bibos.  Horns  depressed  at  the  base,  directed  outwards,  posterior 
on  the  hinder  ridge  of  the  frontal  bone,  which  is  often  very  prominent, 
recurved  at  the  tips.  Withers  .high,  keeled,  supported  by  the  spinous 
processes  of  the  dorsal  vertebras,  and  suddenly  lower  behind.  The 
intermaxillaries  are  short  and  triangular,  and  do  not  reach  to  the 
nasals.  There  are  three  species  which  Professor  Sundevall  regards  as 
subvarieties  of  a  variety  of  the  common  bull.  B.  frontalis,  the  Gayai. 
It  is  the  Bos  frontalis  of  Lambert ;  the  Bos  Gayeus  of  Colebrooke ; 
Gavaya,  Sausc. ;  Gava'i  or  Gayai,  Hind. ;  Gobaygoru,  Beng. ;  Gaujan- 
gali,  Pers.  ;  Methana,  Mountaineers  (Cuds,  &c.)  east  of  Silhet ;  Shirti, 
Mountaineers  (Cuds)  east  of  Chatgaon ;  J'hongnua,  Mugs ;  Nfinec, 
Birmas;  Gauvera,  Ceylon. 

It  is  nearly  of  the  size  and  shape  of  the  English  bull.  It  has  short 
horns,  which  are  distant  at  their  bases,  and  rise  in  a  gentle  curve 
directly  out  and  up  :  a  transverse  section  near  the  base  is  ovate,  the 
thick  end  of  the  section  being  on  the  inside.  The  front  is  broad,  and 
crowned  with  a  tuft  of  lighter  coloured  long  curved  hair.  The  dewlap 
is  deep  and  pendant.  It  has  no  mane  nor  hump,  but  a  considerable 
elevation  over  the  withers.  The  tail  is  short,  the  body  covered  with 
a  tolerable  coat  of  straight  dark-brown  hair  ;  on  the  belly  it  is  lighter 
coloured ;  and  the  legs  and  face  are  sometimes  white.  (Roxburgh.) 

Dr.  Buchanan  states  that  the  cry  of  the  Gayai  has  no  resemblance 
to  the  grunt  of  the  Indian  Ox ;  but  a  good  deal  resembles  that  of  the 
buffalo.  It  is  a  kind  of  lowing,  but  shriller,  and  not  near  so  loud  as 
that  of  the  European  Ox.  To  this  the  Gayai,  in  Dr.  Buchanan's 
opinion,  approaches  much  nearer  than  it  does  to  the  buffalo.  Mr. 
Macrae  states  that  the  Gayai  is  found  wild  in  the  range  of  mountains 
that  form  the  eastern  boundary  of  the  provinces  of  Aracan,  Chitta- 
gong,  Tippera,  and  Silhet.  The  Cuds,  or  Lunetas,  a  i-ace  of  people 
inhabiting  the  hills  immediately  to  the  eastward  of  Chittagong, 
have  herds  of  them  in  a  domesticated  state.  The  animal  is  called 
Gabay  in  the  Hindoo  '  Sastra,'  but  seems  however  to  be  little 
known  beyond  the  limits  of  its  native  mountains,  except  to  the  inha- 
bitants of  the  provinces  above  mentioned.  The  same  author  informs 
us  that  the  Gayai  is  of  a  dull  heavy  appearance  ;  but  at  the  same 
time  of  a  form  that  indicates  much  strength  and  activity,  like  that  of 
the  wild  buffalo.  Its  disposition  is  gentle  ;  even  in  the  wild  state  on 
its  native  hills  it  is  not  considered  dangerous,  never  standing  the 
approach  of  man,  much  less  sustaining  his  attack.  The  Cuds  hunt 
the  wild  ones  for  the  sake  of  their  flesh.  The  Gayai  is  a  forest 
animal,  and  prefers  the  tender  shoots  and  leaves  of  shrubs  to  grass  ; 
it  never  wallows  in  mud  like  the  buffalo.  It  is  domesticated  by  the 
Cuds,  but  does  not  undergo  any  labour.  The  cow  goes  11  (?)  months 
with  young,  gives  but  little  milk,  and  does  not  yield  it  long ;  but  that 
little  is  remarkably  rich,  almost  equalling  cream,  which  it  resembles 
in  colour ;  the  Cuds  however  do  not  make  any  use  of  the  milk,  but 
rear  the  Gayals  entirely  for  -their  flesh  and  skins,  of  which  last,  or 
rather  their  hides,  they  form  their  shields.  These  domesticated  herds 
roam  at  large  in  the  forests  near  ,  their  village  during  the  day,  but 
return  of  their  own  accord  at  evening,  being  early  taught  to  do  this 
by  being  fed  when  young  every  night  with  salt,  of  which  these  animals 
are  very  fond.  The  Hindoos,  in  the  province  of  Chittagong,  will  not 
kill  this  Gayai  (their  Gabay),  which  they  hold  in  equal  veneration 
with  the  cow,  but  they  hunt  and  kill  another  Gayai  (As'l  Gayai  or 
Selo'i)  as  they  do  the  wild  buffalo.  The  form  of  the  animal,  and  the 
way  in  which  it  carries  its  head,  will  be  understood  from  the  following 
figure,  which  is  reduced  from  that  by  a  native  artist,  prefixed  to 
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Mr.  Colebrooke's  paper  ('Asiatic  Researches,'  vol.  viii.),  to  which  we 
refer  the  reader  for  further  interesting  particulars. 


The  Cavil  [Bibos  frontalis). 

Mr.  Bird  proved  that  the  Gayal  will  breed  with  the  common  Indian 
Lull.  He  brought  a  domesticated  female  Gayal  from  Chittagong  to 
Dacca,  directed  a  common  bull  (of  the  breed  Deswdli,  a  Zebu  of  the 
common  kind  found  in  the  middle  districts  of  Bengal),  which  the 
female  received  upon  being  blinded  with  a  cloth  thrown  over  her  eyes. 
The  offspring  was  a  cow  resembling  mostly  the  Gayal  mother;  and 
from  that  cow,  impregnated  by  a  bull  of  the  same  common  breed, 
another  cow  wa3  produced,  which  also  had  grown  up,  and  was  in  calf 
by  a  common  bull  when  Mr.  Bird  wrote  his  account.  ('  Asiatic 
Researches,'  vol.  viii.) 

General  Hardwicke  gives  a  figure  of  the  head  of  the  true  wild  Gayal, 
or  as  the  natives  term  it,  the  Asseel  Gayal  (a  female),  from  the  south- 
east frontier  of  Bengal.  The  space  between  the  points  of  the  horns 
was  14  inches. 


Head  of  true  or  Asscol  Gayil,  female  {Bibos  frontalis).    South-east  frontier 
of  Bengal  (from  Hardwicke). 

The  Gyall  (Bos  frontalis,  Lambert)  is  evidently  not  a  distinct 
species. 

Mr.  Lambert  observes  that  the  hair  of  the  hide  is  soft ;  there  is  no 
crest ;  the  lower  lip  is  white  at  the  apex,  and  bristled  with  hairs. 
The  band  of  the  forehead,  including  the  bases  of  the  horns,  is  lead- 
colour  ;  the  horns  themselves  are  pale.  Length  from  the  tip  of  the 
nose  to  the  end  of  the  tail  9  feet  2  inches ;  from  the  tip  of  the  hoof 
of  the  fore  foot  to  the  top  of  the  rising  of  the  back  4  feet  1£  inches  ; 
from  the  tip  of  the  hoof  of  the  hind  leg  to  the  highest  part  of  the 
rump  4^  feet. 

Mr.  Harris,  in  his  letter  to  Mr.  Lambert,  after  identifying  his 
animal  with  Mr.  Lambert's  drawing,  writes  thus  : — "  The  animal 
.  .  .  which  I  have  kept  and  reared  these  last  seven  years,  and 
know  by  the  name  of  the  Gyall,  is  a  native  of  the  hills  to  the  north- 
east and  east  of  the  Company's  province  of  Chittagong,  in  Bengal, 
inhabiting  that  range  of  hills  which  separates  it  from  the  country  of 
Aracan.  The  male  Gyall  is  like  our  bull  in  shape  and  appearance, 
but  I  conceive  not  quite  so  tall ;  is  of  a  blackish-brown  colour ;  the 
horns  short,  but  thick  and  strong  towards  the  base,  round  which  and 
across  the  frons  the  hair  is  bushy  and  of  a  dirty-white  colour ;  the 
chest  and  forehead  are  broad  and  thick.  He  is  naturally  very  bold, 
and  will  defend  himself  against  any  of  the  beasts  of  prey.  The  female 
differs  little  in  appearance;  her  horns  are  not  quite  so  large,  and  her  ' 
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make  is  somewhat  more  slender  ;  she  is  very  quiet,  is  used  for  all  the 
purposes  of  the  dairy,  as  also  (I  have  been  informed  by  the  natives) 
for  tilling  the  ground,  and  is  more  tractable  than  the  buffalo.  The 
milk  which  these  cows  give  has  a  peculiar  richness  in  it,  arising,  I 
should  conceive,  from  their  mode  of  feeding,  which  is  always  on  the 
young  shoots  and  branches  of  trees  in  preference  to  grass.  I  con- 
stantly made  it  a  practice  to  allow  them  to  range  abroad  amongst  the 
hills  and  jungles  at  Chittagong  during  the  day  to  browse,  a  keeper 
attending  to  prevent  their  straying  so  far  as  to  endanger  losing  them. 
They  do  not  thrive  in  any  part  of  Bengal  bo  well  as  in  the  afore- 
mentioned province  and  in  the  adjoining  one,  Tipperah,  where  I 
believe  the  animal  is  also  to  be  found.  I  have  heard  of  one  instance 
of  a  female  Gyall  breeding  with  a  common  bull." 


Head  of  Gyall  (Bos  frontalis).    '  Linn.  Trans.' 

The  Jungly-Gau,  Bosuf  des  Jongles  of  M.  Duvaucel,  Bos  Sylhetanus 
of  F.  Cuvier,  is  not  a  distinct  species.  Dr.  Gray  says  that  Duvaucel's 
drawing  was  taken  from  a  hybrid  specimen  bred  between  a  domestic 
Gyall  and  a  Zebu,  It  was  never  alive  in  Paris,  nor  seen  alive  by 
M.  Duvaucel. 


Jungly-Gau  [Bos  Sylhetanus),  male. 


B.  Gaurus,  the  Gour  or  Gaur.  Hind  hoof  only  half  the  size  of  the 
front  hoof.  Colour  brown  ;  legs  white.  This  is  the  Bos  Gour,  Traill ; 
Bos  Gaurus,  Col.  Smith  ;  Bos  aculeatus,  Cuvier. 

Dr.  Traill  remarks  that  the  only  animal  which  appears  to  have 
affinity  with  the  Gour  is  the  Bos  Gavceus  of  Colebrooke,  but  the  very 
different  form  of  its  head,  the  presence  of  a  distinct  dewlap,  and  the 
general  habit  of  the  Gaijal  or  Gayal,  distinguish  it  from  the  Gour. 
Captain  Rogers  assured  Dr.  Traill  that  neither  the  descriptions  in 
Mr.  Colebrooke's  communication  nor  the  figure  of  the  Gayal  that 
accompanies  them  had  any  greater  resemblance  to  the  Gour  than 
that  general  one  which  subsists  between  all  the  animals  of  this  genus. 

The  size  of  the  animal  is  considerable.  Dr.  Traill  gives  the  dimen- 
sions of  one  not  fully  grown,  which  measured  from  tip  of  nose  to  end 
of  tail  11  feet  llf  inches  ;  from  the  hoof  to  the  withers  5  feet 
llf inches;  and  from  the  withers  to  the  sternum  3  feet  6  inches. 
"  The  limbs  have  more  of  the  form  of  the  deer  than  any  other  of  the 
bovine  genus." 

The  Gour,  according  to  Captain  Rogers,  occurs  in  several  mountain- 
ous parts  of  Central  India,  but  is  chiefly  found  in  Myn  Pat  or  Mine 
Paut,  a  high  insulated  mountain  with  a  tabular  summit,  in  the 
province  of  Sergojah,  in  South  Bahar.  "  This  table-land  is  about 
36  miles  in  length  by  24  or  25  miles  in  medial  breadth,  and  rises 
above  the  neighbouring  plains  probably  2000  feet.  The  sides  of  the 
mountain  slope  with  considerable  steepness,  and  are  furrowed  by 
streams  that  water  narrow  valleys,  the  verdant  banks  of  which  are 
the  favourite  haunts  of  Gours.  On  being  disturbed  they  retreat  into 
the  thick  jungles  of  saul-trees  which  cover  the  sides  of  the  whole 
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Horns  of  Gour  [Bos  Gour).  Hardwicke. 

B.  Banting,  the  Banting,  or  Sumatran  Ox.  Colour  black,  distinct 
large  spot  on  rump,  and  legs  white.  This  is  the  Bos  Banting  of  Sir 
Btamford  Raffles,  Bos  leucoprymnus  of  Quoy  and  Gaimard,  Bos  Son- 
daicns  of  Midler.  It  is  a  native  of  Java,  Borneo,  and  Bali.  There  is  a 
stuffed  specimen  and  skeleton  in  the  British  Museum.  Vasey  in  his  '  Ox- 
Tribe,'  has  given  a  figure,  and  observes  that  it  "  bears  some  resemblance 
to  the  Gour,  but  in  the  skeleton  of  the  Gour  the  sacrum  consists  of  5 
vertebra;  and  the  tail  of  19,  while  in  the  skeleton  of  the  Banting  the 
sacrum  consists  of  but  4  vertebra;  and  the  tail  of  18." 

The  next  genus  is  Bison,  of  which  there  are  two  species,  one 
European,  the  other  American.  [Bison.] 

Poephagus.  Horns  subcylindrical,  curved  outward  on  the  front  of 
the  occipital  ridge  ;  nose  hairy,  with  a  narrow  bald  muffle  between  the 
nostrils;  hoofs  moderately  "thick,  not  dilated  or  expanded  on  the 
outer  side,  square  and  straight  in  front ;  tail  moderate,  not  reaching 
to  the  hocks,  and  covered  with  long  hair ;  teats  four,  narrowing  behind. 
There  is  but  one  species,  P.  grunniens,  the  Yak,  or  Sarlyk.  It  is 
black  ;  the  back  and  tail  often  white.  It  is  the  Bos  gnmnicns  of 
Linnaeus ;  Bos  Poephagus  of  Colonel  H.  Smith.  It  has  also  been 
called  the  Grunting  Ox,  the  Grunting  Bull,  Svora-Goy,  and  Bubul. 
There  are  several  varieties,  called  the  Noble  Yak,  the  Plough  Yak,  the 
Ghainorik,  and  Wild  Yak.  The  following  notices  of  the  Yak  are 
given  in  the  Catalogue  of  the  British  Museum  : — ■ 

"  The  Yaks  dislike  the  warmth  of  summer,  and  hide  themselves  in 
the  shade  and  water;  they  swim  well;  both  sexes  grunt  like  a  pig.  The 
calves  are  covered  with  rough  black  curled  hair,  like  a  curled  haired 
dog.  When  of  three  months  old  they  obtain  the  long  hair  on  the  body 


range.  The  south-east  side  of  the  mountain  presents  an  extensive 
mural  precipice  from  20  to  40  feet  high.  The  rugged  slopes  at  its 
foot  are  covered  by  impenetrable  green  jungle,  and  abound  with  dens  j 
formed  of  fallen  blocks  of  rock,  the  suitable  retreats  of  tigers,  bears,  ■ 
and  hyenas.  The  western  slopes  are  less  rugged,  but  the  soil  is 
parched,  and  the  forests  seem  withered  by  excess  of  heat.  The  [ 
summit  of  the  mountain  presents  a  mixture  of  open  lawns  and  woods. 
There  were  once  twenty -five  villages  on  Myn  Pat,  but  these  have  been 
long  deserted,  on  account  of  the  number  and  ferocity  of  the  beasts  of 
prey.  On  this  mountain  however  the  Gour  maintains  hisiseat.  The 
Indians  assert  that  even  the  tiger  has  no  chance  in  combat  with  the  ' 
full-grown  Gour,  though  he  may  occasionally  succeed  in  carrying  off 
an  unprotected  calf.  The  Wild  Buffalo  abounds  in  the  plains  below 
the  mountains,  but  he  so  much  dreads  the  Gour,  according  to  the  I 
natives,  that  he  rarely  attempts  to  invade  its  haunts ;  and  the  hunting- 
party  only  met  with  three  or  four  urnas  on  the  mountain.  The 
forests  which  shield  the  Gour  abound  however  with  Hog-Deer, 
Saumurs  (Sambur  Deer),  and  Porcupines."  Captain  Bogers,  who 
furnished  the  above  account,  hunted  the  Gour  in  these  wild  and 
romantic  retreats,  and  the  animal,  it  appears,  when  hit  faces  his 
adversary,  ready  to  do  battle.  A  short  bellow,  imitated  best  by  the 
syllables  ugh-ugh,  was  the  only  cry  heard  from  the  Gour,  and  that 
not  until  after  it  had  been  wounded.  August  is  the  month  in  which 
the  calf  is  generally  dropped,  and  the  period  of  gestation  is  twelve 
months.  The  large  quantity  of  milk  given  by  the  cow  is  averred  to 
be  occasionally  so  rich  as  to  cause  the  calf  s  death.  The  first  year  the 
native  name  of  the  bull-calf  is  Purorah ;  the  cow-calf  is  called 
Pardeah  ;  and  the  full-grown  cow  Gourin.  The  Gours  herd  together 
in  parties  varying  from  ten  to  twenty ;  they  browse  on  the  leaves  and 
tender  shoots  of  trees  and  shrubs,  and  also  graze  on  the  banks  of  the 
streams.  In  the  cold  weather  the  saul-forests  are  their  places  of  con- 
cealment, and  the  heats  bring  them  out  to  feed  in  the  green  lawns  and 
valleys.  They  do  not  it  seems  wallow  in  swamp  and  mire  like  the 
Buffalo.  If  the  natives  are  to  be  credited  the  Gour  will  not  brook 
captivity ;  even  if  taken  very  young  the  mountain-calf  droops  and 
dies.  ('Edinburgh  Philosophical  Journal,'  vol.  xi.)  Mr.  Hodgson  says 
it  is  exceedingly  difficult  to  rear  the  Gour  in  confinement,  although 
attempts  are  constantly  being  made  by  the  Court  of  Nepaul. 

General  Hardwicke  ('Zoological  Journal,'  vol.  iii.)  gives  a  figure  of  a 
pair  of  homs  of  the  "Bos  Gour,  or  wild  bull  of  the  mountainous  district 
of  Ramgurh,  and  table-land  of  Sirgoojahs,"  from  which  our  cut  is  taken. 
The  Gour  to  which  they  belonged  was  killed,  as  General  Hardwicke 
believed,  by  the  same  hunting-party  described  by  Captain  Rogers,  and 
they  were  presented  to  the  General  by  the  principal  member  of  that 
party,  Major  Roughsedge.  Thes-e  homs  were  15  inches  between 
the  tips. 


and  tail.  They  willingly  live  with  the  common  cows,  and  breed  with 
them.  The  long  white  hairs  of  the  tail  are  dyed  red  to  form  the 
tufts  of  hair  on  the  caps  of  the  Chinese.  (Pallas,  '  Act.  Acad.  Petrop.' 
1777,  250.) 

"The  Yaks  used  for  the  plough  are  ugly  and  short-legged,  and  hold 
their  heads  very  low.  The  beautiful  long  silky  hair  hanging  from 
below  the  belly  is  almost  if  not  entirely  wanting  in  them,  no  less 
than  the  bushy  tail,  which  their  avaricious  owners  commonly  cut  off 
as  an  article  of  trade.  They  are  guided  by  the  nose.  (Hoffnieister, 
'  Travels  in  Ceylon,'  &c,  441.) 

"  The  Yak-Ox  used  in  riding  is  an  infinitely  handsomer  animal.  It  has 
a  stately  hump,  a  rich  silky  hanging  tail  nearly  reaching  the  ground, 
twisted  horns,  a  noble  bearing,  and  an  erect  head  (p.  441).  They  are 
very  shy,  and  kick  with  their  hind  feet,  turning  their  head  round 
perpetually,  as  if  about  to  gore  their  riders  (p.  443). 

"  Our  broad-footed  Yak-Ox  is  the  beast  with  the  thick  silky  white 
fringe  under  the  body,  and  the  bushy  tail,  both  of  which  sweep  the 

ground  As  the  steepness  increased,  these  poor  animals 

began  to  moan,  or  rather  grunt,  in  the  most  melancholy  manner,  and 
this  unearthly  music  gradually  rose  to  such  a  violent  rattle,  that 
driven  rather  by  its  irksome  sound  than  by  the  discomfort  of  our 
saddleless  seat,  we  dismounted  at  the  end  of  the  first  half-hour 
(p.  443)." 

The  Yak,  or  Chauri  Gau,  inhabits  all  the  loftiest  plateaus  of  high 
Asia,  between  the  Altai  and  the  Himalaya,  the  Belur  Tag,  and  the 
Peling  Mountains,  and  is  found  tame  as  well  as  wild.  It  cannot  live 
on  the  south  side  of  the  Himalaya  beyond  the  immediate  vicinity  of 
the  snow,  where  the  tribes  of  Cachars  on  the  juxta-nivean  regions  of  the 
sub-Himalayas  rear  large  herds  of  it,  and  cross-breed  with  the 
common-ox.  They  rut  in  winter,  and  produce  young  in  autumn. 
Ccocum  simple,  not  sacked,  nor  banded,  four  inches  long  ;  ribs  14 
or  15  pairs;  true  dorsal  ridge  confined  to  the  withers;  dewlap  none. 
(Hodgson.) 

Ovibos.  Horns  very  wide,  and  touching  each  other  at  then'  base, 
then  applied  to  the  sides  of  the  head,  and  having  the  points  suddenly 
turned  up ;  no  naked  muzzle,  and  no  furrow  on  the  upper  lip  ; 
chanfrein  narrow  at  the  end,  very  square,  resembling  that  of  the 
sheep  ;  ears  short ;  limbs  robust ;  tail  very  short. 

0.  moschatus,  the  Musk  Ox.  Size  of  Highland  cattle  ;  horns  broad  at 
origin,  covering  the  brow  and  whole  crown  of  the  head,  and  touching 
each  other  throughout  from  before  backwards.  As  each  horn  rises  from 
its  flatly  convex  base,  it  becomes  round  and  tapering,  curving  directly 
downwards  between  the  eye  and  the  ear,  until  it  reaches  the  angle  of 
the  mouth,  when  it  turns  upwards  in  the  segment  of  a  circle  to  above 
the  level  of  the  eye  ;  for  half  its  length  it  is  dull,  white,  and  rough, 
and  beyond  smooth  and  shining ;  near  the  point  it  becomes  black. 


Mink-Ox  (Oiibvs  mofichatm). 

General  colour  of  the  hair  brown,  long,  matted,  and  rather  curled 
on  the  neck  und  between  the  shoulders,  where  it  is  rather  grizzled,  on 
the  back  and  hips  long  but  lying  smoothly ;  on  the  shoulders,  sides, 
and  thighs  it  is  so  long  as  to  hang  down  below  the  middle  of  the  leg. 
There  is  on  the  centre  of  the  back  a  mark  of  a  soiled  brownish-white, 
called  by  Captain  Parry  the  saddle.  On  the  throat  and  chest  the 
hair  is  very  straight  and  long,  and  together  with  the  long  hair  on  the 
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lower  jaw,  bangs  down  like  a  beard  and  dewlap.  The  short  tail  is 
concealed  by  the  fur  of  the  hips.  There  is  a  large  quantity  of  fine 
brownish  ash-coloured  wool  or  down  among  the  hair  covering  the 
body.  The  hair  on  the  legs  is  short,  dull  brownish-white,  unmixed 
with  wool.  The  hoofs  are  longer  than  those  of  the  Caribou,  but  so 
similar  in  form  that  it  requires  the  eye  of  a  practised  hunter  to 
distinguish  the  impressions.  In  the  cow,  which  is  smaller  than  the 
bull,  the  horns  are  smaller,  and  their  bases,  instead  of  touching,  are 
separated  by  a  hairy  space.  The  hair  ou  the  throat  and  chest  is  also 
shorter. 

This  is  the  Bccuf  Musque  of  Jeremie ;  Musk-Ox  of  Drage,  Dobbs, 
Ellis,  Pennant,  Hearne^and  Parry;  Bos  moschatm  of  Gmelin,  Sabine, 
and  Richardson  (Parry's  '  Second  Voyage  ') ;  Mateeh  Moostoos  (Ugly 
Bison)  of  the  Cree  Indians ;  Adgiddah-yawseh  (Little  Bison)  of  the 
Chepewyans  and  Copper  Indians  ;  and  Oomingmakof  the  Esquimaux. 

The  Barren  Lands  of  America  lying  to  the  northward  of  the  60th 
parallel  are  the  principal  habitations  of  the  Musk-Ox.  Tracks  were 
once  seen  by  Hearne  within  a  few  miles  of  Fort  Churchill,  in  lat.  59° ; 
and  he  saw  many  in  his  first  northern  journey,  in  about  lat.  61°. 
Richardson  was  informed  that  they  do  not  now  come  so  far  to  the 
southward  even  on  the  Hudson's  Bay  shore  ;  and  he  adds  that  farther 
to  the  westward  they  are  rarely  seen  in  any  numbers  lower  than 
lat.  67°,  although,  from  portions  of  their  skulls  and  horns  which  are 
occasionally  found  near  the  northern  borders  of  the  Great  Slave  Lake, 
he  thinks  it  probable  that  they  ranged  at  no  very  distant  period  over 
the  whole  country  lying  between  that  great  sheet  of  water  and  the 
Polar  Sea.  He  had  nut  heard,  of  their  having  been  seen  on  the  banks 
of  Mackenzie's  River  to  the  southward  of  Great  Bear  Lake,  and  he 
states  that  they  d>>  not  come  to  the  south-western  end  of  that  lake, 
although  they  existed  in  numbers  on  its  north-eastern  arm.  "  They 
range,"  continues  he,  "  over  the  islands  which  lie  to  the  north  of  the 
American  continent,  so  far  as  Melville  Island,  in  lat.  75°,  but  they  do 
not,  like  the  rein-deer,  extend  to  Greenland,  Spitzbergen,  or  Lapland. 
From  Indian  information  we  learn  that  to  the  westward  of  the  Rocky 
Mountains  which  skirt  the  Mackenzie  there  is  an  extensive  tract  of 
barren  country,  which  is  also  inhabited  by  the  musk-ox  and  rein-deer. 
It  is  to  the  Russian  traders  that  we  must  look  for  information  on  this 
head ;  but  it  is  probable  that,  owing  to  the  greater  mildness  of  the 
climate  to  the  westward  of  _the  Rocky  Mountains,  the  musk-ox,  which 
affects  a  cold  barren  district,  where  grass  is  replaced  by  lichens,  does 
not  range  so  far  to  the  southward  on  the  Pacific  coast  as  it  does  on 
the  shores  of  Hudson's  Bay.  It  is  not  known  in  New  Caledonia  nor 
on  the  banks  of  the  Columbia,  nor  is  it  found  on  the  Rocky  Mountain 
ridge  at  the  usual  crossing  places  near  the  sources  of  the  Peace,  Elk, 
and  Saskatchewan  rivers.  It  is  therefore  fair  to  conclude  that  the 
animal  described  by  Fathers  Marco  de  Nica  and  Gomara  as  an 
inhabitant  of  New  Mexico,  and  which  Pennant  refers  to  the  musk-ox, 


is  of  a  different  species.  The  musk-ox  has  not  crossed  over  to  the 
Asiatic  shore,  and  does  not  exist  in  Siberia,  although  fossil  skulls 
have  been  found  there  of  a  species  nearly  allied,  which  has  been 
enumerated  in  systematic  works  under  the  name  of  Ovibos  Pallantis. 
The  appearance  of  musk-oxen  on  Melville  Island  in  the  month  of  May, 
as  ascertained  on  Captain  Parry's  first  voyage,  is  interesting,  not 
merely  as  a  part  of  their  natural  history,  but  as  giving  us  reason  to 
infer  that  a  chain  of  islands  lies  between  Melville  Island  and  Cape 
Lyon,  or  that  Wollaston  and  Banks'  Lands  form  one  great  island, 
over  which  the  migrations  of  the  animals  must  have  been  performed. 
The  districts  inhabited  by  the  musk-ox  are  the  proper  lands  of  the 
Esquimaux ;  and  neither  the  northern  Indians  nor  the  Crees  have 
an  original  name  for  it,  both  terming  it  Bison  with  an  additional 
epithet." 

Sir.  John  Richardson,  who  had  the  best  opportunities  of  coming  at 
the  truth,  informs  us  that  the  country  frequented  by  the  Musk-Ox  is 
mostly  rocky,  and  destitute  of  wood,  except  on  the  banks  of  the  larger 
rivers,  which  are  more  or  less  thickly  clothed  with  spruce-trees. 
Their  food,  he  tells  us,  is  similar  to  that  of  the  Caribou,  grass  at  one 
season  and  lichens  at  another ;  and  the  contents  of  its  paunch  are 
eaten  by  the  natives  with  the  same  relish  as  that  with  which  they 
devour  the  '  nerrooks '  of  the  Caribou.  The  dung  is  voided  in  round 
pellets,  which  are  larger  than  those  which  come  from  the  Caribou. 
The  animal  runs  fast,  short  as  are  its  legs,  and  hills  and  rocks  are  easily 
climbed  by  this  ox  of  the  northern  deserts.  One  pursued  by  Richard- 
son's party  on  the  banks  of  the  Coppermine  River  scaled  a  lofty  sand- 
cliff  with  so  great  a  declivity  that  they  were  obliged  to  crawl  on  hands 
and  knees  to  follow  the  chase.  The  musk-oxen  assemble  in  herds  of 
from  twenty  to  thirty,  are  in  their  rut  about  the  end  of  August  and 
beginning  of  September,  and  bring  forth  one  calf  about  the  latter  end 
of  May  or  beginning  of  June.  Hearne  accounts  for  the  few  bulls 
which  are  seen  by  supposing  that  they  kill  each  other  in  their  contests 
for  the  cows. 

Richardson  thus  graphically  describes  the  terror  of  a  huddled  herd : 
— "  If  the  hunters  keep  themselves  concealed  when  they  fire  upon  a 
herd  of  musk-oxen,  the  poor  animals  mistake  the  noise  for  thunder, 
and,  forming  themselves  into  a  group,  crowd  nearer  and  nearer 
together  as  their  companions  fall  around  them ;  but  should  they 
discover  their  enemies  by  sight,  or  by  their  sense  of  smell,  which  is 
very  acute,  the  whole  herd  seek  for  safety  by  instant  flight.  The  bulls 
however  are  very  irascible,  and  particularly  when  wounded,  will  often 


attack  the  hunter,  and  endanger  his  life  unless  he  possesses  both 
activity  and  presence  of  mind.  The  Esquimaux,  who  are  well  accus- 
tomed to  the  pursuit  of  this  animal,  sometimes  turn  its  irritable 
disposition  to  good  account;  for  an  expert  hunter  having  provoked  a 
bull  to  attack  him,  wheels  round  it  more  quickly  than  it  can  turn,  and 
by  repeated  stabs  in  the  belly  puts  an  end  to  its  life." 

Mr.  Jeremie,  who  first  brought  the  animal  into  notice,  carried  some 
of  its  wool  to  France,  where  some  stockings  were  made  of  it,  said  to 
have  been  equal  to  the  finest  silk.  Sir  John  Richardson  says  that  this 
wool  resembles  that  of  the  Bison,  but  is  perhaps  finer,  and  would  in 
his  opinion  be  highly  useful  in  the  arts,  if  it  could  be  procured  in 
sufficient  quantity.  The  same  author  informs  us  that  when  the  animal 
is  fat  its  flesh  is  well  tasted,  and  resembles  that  of  the  Caribou,  but 
has  a  coarser  grain.  The  flesh  of  the  bulls  is  high  flavoured,  and 
both  bulls  and  cows  when  lean  smell  strongly  of  musk,  their  flesh  at 
the  same  time  being  very  dark  and  tough,  and  certainly  far  inferior  to 
that  of  any  other  ruminating  animal  in  North  America.  The  carcass 
of  a  Musk-Ox  weighs,  exclusive  of  the  offal,  about  three  hundred- 
weight, or  nearly  three  time3  as  much  as  a  Barren-Ground  Caribou, 
and  twice  as  much  as  one  of  the  Woodland  Caribou.  (Richardson, 
'  Fauna  Boreali- Americana.') 

Budoroas.  Muzzle  hairy,  with  a  small  naked  muffle  only  edging 
the  nostrils  ;  ears  narrow,  pointed.  The  fur  consists  of  short,  harsh, 
adpressed  hair ;  the  tail  is  short,  very  depressed,  and  hairy,  like  the 
tail  of  a  goat ;  the  head  is  large  and  heavy ;  the  lips  taper,  and  are  clad 
with  hair  like  sheep ;  the  norms  are  round,  smooth,  lunate ;  they  are 
nearly  in  contact  on  the  top  of  the  head ;  their  direction  is  vertically 
upward,  then  horizontally  outward,  or  to  the  sides,  and  then  almost  as 
horizontally  backward  ;  the  limbs  short  and  straight ;  the  hoofs  broad. 
The  only  species  of  this  genus  is  the  B.  taxicola,  the  Takin.  It  is  the 
Ncmorluedus  of  Turner.  It  is  an  inhabitant  of  the  Eastern  Himalaya. 
It  is  called  Takin  by  the  Mishmis,  and  Ken  by  the  Khamtis.  There 
has  been  some  difference  of  opinion  as  to  the  proper  position  of  this 
animal,  but  we  have  followed  Dr.  J.  E.  Gray  in  placing  it  amongst 
the  Bovece. 

Fossil  Bovece. 

Remains  of  oxen  and  deer  occur  abundantly  in  the  Tertiary  Beds, 
with  extinct  species  of  existing  genera  of  Pachijdcrmata,  such  as  the 
elephant,  rhinoceros,  hippopotamus,  and  horse,  the  extinct  genus 
Mastodon,  and  large  Cumivora,  as  the  tiger,  hyaena,  and  bear. 

The  most  interesting  of  these  is  the  Bos  primigenius. 

Mr.  Woods,  in  a  paper  on  some  fossil  bones  found  in  Wiltshire,  says, 
"  It  has  occasioned  some  speculation  among  zoologists  to  appropriate 
to  the  large  herbivorous  animals,  of  which  these  skulls  and  scattered 
bones  are  now  the  only  vestiges,  their  proper  place  in  the  system  of 
nature.  Cuvier  however  has  fixed  their  characters,  and  has  declared 
them  to  resemble  the  skulls  of  the  present  oxen  so  closely,  that  there 
can  be  little  doubt  of  their  having  belonged  to  the  stock  from  which 
the  latter  have  all  proceeded ;  these  having  however  'degenerated  in 
size,  and  varied  from  them  and  from  each  other  in  minor  points,  owing 
to  differences  in  climate,  food,  and  other  causes  depending  upon 
domestication,  their  magnitude  is  at  least  one-third  greater  than  that 
of  the  largest  breed  of  modern  oxen,  and  their  horns  are  much  more 
massive." 

We  have  seen  that  Professor  Owen  is  of  opinion  that  the  Bus  prim  i- 
,</'  a  ins  is  a  distinct  species  from  the  Common  Ox.  That  it  is  distinct 
from  the  Bison  or  Aurochs  was  pointed  out  by  Bojanus,  at  the  same 
time  we  have  abundant  evidence  that  it  existed  in  Great  Britain  with 
the  Aurochs,  with  the  bones  of  which  its  remains  are  found  constantly 
associated.  "The  characters  of  Bos  primigenius,"  says  Professor 
Owen,  "as  contrasted  with  the  Bison  prisons,  may  be  advantageously 
studied  in  the  magnificent  specimen  of  an  entire  skull,  from  near 
Athol  in  Perthshire,  now  in  the  British  Museum.  The  concave  fore- 
head, with  its  slight  median  longitudinal  ridge ;  the  origin  of  the 
horns  at  the  extremities  of  the  sharp  ridge  which  divides  the  frontal 
from  the  occipital  regions;  the  acute  angle  at  which  these  two 
surfaces  of  the  cranium  meet  to  form  the  above  ridge,  all  identify 
this  specimen  with  the  Bos  primigenius  described  by  Cuvier,  Bojanus, 
and  Fremeiy.  The  cores  of  the  horns  bend  at  first  slightly  backward 
and  upward,  then  downward  and  forward,  and  finally  inward  and 
upward,  describing  a  graceful  double  curvature  ;  they  are  tuberculate 
at  the  base,  moderately  impressed  by  longitudinal  grooves,  and 
irregularly  perforated.  The  skull  is  one  yard  in  length,  and  the  span 
of  the  horn-cores  is  3  feet  6  inches ;  but  other  British  specimens  of 
the  Bos  primigenius  have  shown  superior  dimensions  of  the  bony 
supports  of  the  homs.  The  breadth  of  the  forehead  between  the 
horns  is  10.^  inches;  from  the  middle  of  the  occipital  ridge  to  the  back 
part  of  the  orbit  it  measures  13  inches  ;  the  length  of  the  series  of  the 
upper  molar  teeth  is  6  A  inches,  the  breadth  of  the  occipital  condyles 
is  b'  inches." 

The  difference  between  the  B.  primigenius  and  the  domestic  ox  is 
seen  most  in  its  diminutive  size  and  the  comparative  shortness  as  well 
as  fineness  of  its  horns.  Specimens  of  B.  primigenius  have  been  found 
by  Mr.  John  Brown  in  the  London  Clay  of  Clacton,  on  the  Essex  coast, 
by  Mr.  H.  Woods  in  the  bed  of  the  Avon,  by  Mr.  Wickham  Flower  in 
the  London  Clay  of  Heme  Bay,  and  in  many  other  places. 

In  addition  to  this  species  Professor  Owen  describes  another  fossil 
species  which  he  has  named  B.  longifrom.    The  first  known  specimen 
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a,  Front  riew ;  b,  seen  from  below  ; 


prtimgemus. 
c.  seen  from 


behind ;  (I,  profile.  (Cuvicr.) 


of  this  species  was  obtained  by  John  Hunter  from  a  bog  in  Ireland, 
and  was  described  by  Professor  Owen  as  a  distinct  species.  Othei 
specimens  have  since  been  brought  to  light.  Dr.  Robert  Ball 
described,  in  the  'Proceedings  of  the  Royal  Irish  Academy,'  for  1839, 
remains  of  this  species,  obtained  from  considerable  depths  in  bogs  in 
Westmeath,  Tyrone,  and  Longford.  Remains  of  it  have  also  been 
found  in  Essex,  Middlesex,  Devonshire,  and  other  parts  of  England. 

Of  this  species  Professor  Owen  says,  "  It  has  been  remarked  in  a 
former  section  that  the  domesticated  descendants  of  a  primitive  wild 
race  of  cattle  were  more  likely  to  be  met  with  in  the  mountains  than 
in  the  lowlands  of  Britain,  because  the  aborigines,  retaining  their 
ground  longest  in  the  mountain  fastnesses,  may  be  supposed  to  have 
driven  thither  such  domestic  cattle  as  they  possessed  before  the  foreign 
invasion,  and  which  we  may  presume  therefore  to  have  been  derived 
from  the  subjugation  of  a  native  species  of  Bos. 

"  In  this  field  of  conjecture  the  most  probable  one  will  be  admitted 
to  be  that  which  points  to  the  Bos  longifrons  as  the  species  which 
would  be  domesticated  by  the  aborigines  of  Britain  before  the  Roman 
invasion.  Had  the  Bos  primigenius  been  the  source  we  might  have 
expected  the  Highland  and  Welsh  cattle  to  have  retained  some  of  the 
characteristics  of  their  great  progenitors,  and  to  have  been  distin- 
guished from  other  domestic  breeds  by  their  superior  size  and  the 
length  of  their  horns.  The  Kyloes  and  the  Runts  are,  on  the  contrary, 
remarkable  for  their  small  size,  and  are  characterised  either  by  short 
horns,  as  in  the  Bos  longifrons,  or  by  the  entire  absence  of  these 
weapons." 

The  following  fossil  species  have  been  also  named  : — Bos  trochocerus 
(Hermann  von  Meyer),  sub-Apennine  beds ;  Buffle  Fossile  de  Siberie 
(Guv.) ;  Bos  (Bison  ? )  bombifrons  (Harlan),  Big-Bone-Lick,  North 
America  ;  Bos  Pal/asii  (Dekay),  Bos  moschatus  fossilis  (?),  Bos  canalicu- 
latus  (?)  (Fischer),  Siberia  and  North  America;  Bos  velaunus  (Robert), 
Cussac,  Haute  Loire. 

Abundant  remains  of  the  Ox  were  found  by  Captain  Cautley  in  the 
Sewalik  Mountains,  at  the  southern  foot  of  the  Himalayas,  between 
the  Sutlej  and  the  Ganges,  partly  lying  on  the  slopes  among  the  ruins 
of  fallen  cliffs,  and  partly  in  situ  in  the  sandstone,  in  company  with 
the  bones  of  mastodon,  elephant,  rhinoceros,  hippopotamus,  hog, 
horse  (comparatively  scarce),  elk,  deer  (several  varieties) ;  Carnivora, 
canine  and  feline  (comparatively  scarce) ;  crocodile,  gavial,  Emys, 
Trionyx,  and  fishes.  There  were  also  portions  of  undescribed 
Mammalia. 

BOVISTA,  a  genus  of  plants  belonging  to  the  natural  order  Fungi. 
This  name  was  given  it  by  Dillenius,  and  is  a  Latinised  version  of 
Bofist,  its  German  name.  In  many  parts  of  England  its  common 
name  is  Bullfice,  and  some  writers  call  it  Bull  Puff-Bali.  The  genus 
Bovista  was  at  one  time  included  under  Lycoperdon  [Lycoperdon], 
and  the  type  of  the  genus,  Bovisla  gigantea,  was  called  by  Linnaeus 
Lycoperdon  Bovista.  The  present  Lycoperdon  Bovista  is  the  common 
or  Wolf  Puff-Ball.  The  difference  between  the  genera  is,  that  Lyco- 
perdon has  a  single  peridium,  while  Bovista  has  a  double  one. 

The  Bovista  gigantea,  Bull  Puff-Ball,  Frog's  Cheese,  and  Bullfice, 
is  interesting  on  account  of  the  enormous  size  it  attains.  It  has  the 
form  of  a  flattened  ball,  at  first  of  a  perfectly  white  colour.  Speci- 
mens have  been  gathered  measuring  as  much  as  9  feet  in  circumference. 
When  the}'  have  attained  their  full  size,  they  begin  to  change  colour  ; 
the  external  peridium  cracks  and  peels  off,  the  inner  one  also  bursts 
at  the  apex.  The  interior  is  composed  of  a  mass  of  tissue,  which 
when  young  is  white  and  moist,  but  at  length  becomes  coloured  and 
dry,  and  on  being  pressed  emits  a  large  quantity  of  powdery  matter, 
which  on  being  examined  is  found  to  consist  entirely  of  sporules. 
On  examining  the  mass  inside  it  is  found  to  consist  of  filaments 
which  are  mixed  with  sporules.  Burnett  says,  "  It  is  probably 
the  smoke  that  arises  from  these  fungi  when  burned,  or  some 
of  their  allies,  the  Lycoperdons,  which  forms  the  secret  method 
advantageously  employed  by  some  persons  who  keep  bees,  in  order 
to  stupify  the  insects  without  killing  them,  while  their  hives  are 
being  robbed  of  all  their  honey."  Gerarde  says,  "The  common 
people  use  this  fungus  to  kill  or  smoulder  their  bees."  This  practice 
has  recently  led  to  a  curious  discovery.  Mr.  H.  B.  W.  Richardson, 
a  surgeon,  living  at  Mortlake,  struck  with  the  fact  of  its  stupifying 
bees,  was  induced  to  try  its  effects  upon  other  animals.  Cats  and 
dogs  having  been  submitted  to  the  action  of  smoke  from  the  burning 
fungus,  they  were  found  to  be  narcotised. in  the  same  manner  as  if 
under  the  influence  of  ether  or  chloroform.  A  dog  with  a  large 
tumour  of  the  abdomen  was  narcotised,  and  whilst  under  its  influence 
the  tumour  was  removed,  the  animal  giving  no  sign  of  pain.  The 
narcotic  principle  seems  to  be  formed  during  the  process  of  combustion. 
Mr.  Richardson  found  that  it  was  capable  of  producing  the  death  of 
animals.  At  present  no  advantage  seems  to  be  gained  by  adminis- 
tering this  vapour  instead  of  ether  or  chloroform  ;  at  the  same  time, 
it  is  an  interesting  fact  in  the  history  of  the  properties  of  plants.  It 
is  curious  that  this  fungus  is  stated  by  Dr.  Badham  to  be  amongst 
those  which  are  eatable.  He  says  however  that  "  no  fungus  requires 
to  be  eaten  so  soon  after  gathering  as  this,''  and  adds,  in  a  note,  that 
he  has  been  informed  that  it  is  sometimes  served  on  state  occasions 
at  the  Freemasons'  Tavern.  The  best  way  of  cooking  it  is  "  to  cut  it 
into  slices,  and  fry  these  in  egg  and  bread  crumbs."  In  Mr.  Richard- 
son's experiments  the  dried  fungus  was  employed.  An  Italian  species, 
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the  B.  furfuracca,  which  grows  in  great  abundance  on  the  heaths  near 
Florence,  is  collected  and  sold  in  the  markets,  and,  according  to 
Micheli,  is  an  esteemed  article  of  food. 

(Bischoff,  Medicinisch-Pharmaceutischc  Botanilc ;  Burnett,  Outlines 
of  Botany;  Association  Medical  Journal,  No.  xxii.) 

BOWERBANKIA,  a  genus  of  Ascidioid  Polypes,  or  Pohjzoa, 
belonging  to  the  family  Vcsiculariadcc.  It  was  named  by  Dr.  Farre  in 
honour  of  Mr.  J.  S.  Bowerbank.  The  following  character  is  given  by 
Dr.  Johnston  in  Tris  'British  Zoophytes : '—Polypidom  confervoid, 
matted  or  irregularly  branched;  the  cells  sessile,  unilateral,  irregular; 
the  inflected  portion  with  a  spinous  or  filamentous  rim.  The  polypes 
ascidian,  with  ten  ciliated  tentacula,  and  a  strong  gizzard.  There  is 
but  one  British  species,  B.  imbricata.  It  has  ovate  or  ovato-cylin- 
drical  cells,  which  are  irregularly  scattered  on  the  polypidom  in  dense 
clusters.  In  its  young  state  the  polypidom  is  creeping  and  matted_; 
but  as  it  arrives  at  maturity  it  becomes  arbuscular  and  erect.  From 
this  circumstance  several  names  have  been  given  to  this  species.  It 
is  found  growing  on  the  Fuci  and  corallines  which  are  exposed  at 
low  water,  and  very  generally  distributed  on  the  British  coast.  It 
grows  in  profusion  on  the  chains  of  the  steam-ferries  at  Southampton 
and  Portsmouth.    (Johnston,  British  Zoophytes.) 

BOWSTRING-HEMP.  [Sanseviera.] 

BRACHE'LYTRA,  a  division  of  the  order  Coleoptera.  The  insects 
of  this  section  (which  answers  to  Linnasus's  genus  Staphylinus)  may 
be  distinguished  by  the  elongate  form  of  the  body  and  the  shortness 
of  the  wing-cases,  which  in  most  instances  scarcely  cover  one-third  of 
the  length  of  the  abdomen  :  their  maxilla;  are  furnished  with  only 
one  palpus.  The  apex  of  the  abdomen  is  provided  with  two  vesicles, 
which  can  be  protruded  at  the  will  of  the  animal. 

The  habits  of  the  Brachehjtra  are  very  various,  but  the  greater 
number  of  the  species  are  found  in  putrid  animal  or  vegetable 
substances,  upon  which  they  feed ;  some  are  carnivorous.  The 
shortness  of  the  wing-cases  probably  allows  of  a  greater  flexibility 
in  the  body. 

BRA'CHINUS,  a  genus  of  Insects  belonging  to  the  order  Coleoptera 
and  the  section  Truncatipcnnes.  Generic  characters  : — Body  oblong  ; 
head  and  thorax  comparatively  narrow,  the  latter  generally  somewhat 
of  a  truncated  heart-shape ;  palpi  and  antenna;  rather  thick,  the 
terminal  joint  of  the  former  is  slightly  thicker  than  the  basal  joints, 
and  has  its  apex  truncated ;  mentum  emarginate,  and  furnished  with 
a  small  tooth-like  process  in  the  middle. 

The  Brachini  possess  a  remarkable  power  of  violently  expelling 
from  the  anus  a  pungent  acrid  fluid,  which,  if  the  species  be  large, 
has  the  power  of  producing  a  discoloration  of  the  skin  similar  to  that 
caused  by  nitric  acid.  A  loud  report,  considering  the  size  of  the 
insect,  accompanies  the  expulsion  of  this  fluid,  which  being  discharged 
instantly  evaporates. 

About  five  species  of  the  genus  Brachinus  have  been  found  in  this 
country,  of  which  B.  crepitans  is  the  most  common.  It  is  found  under 
stones,  and  occurs  plentifully  in  chalky  districts.  This  species  is 
rather  less  than  half  an  inch  long ;  the  head,  thorax,  and  legs  are  of 
a  yellowish-red  colour ;  the  wing-cases  are  greenish,  or  blue-black  ; 
the  antennae  are  reddish,  with  the  third  and  fourth  joints  black. 
Many  of  the  species  of  Brachinus  resemble  the  above  in  colour.  The 
species  of  the  genus  Aptinus  (a  genus  very  closely  allied  and  differing 
chiefly  in  being  apterous)  are  generally  of  a  yellow  colour,  having 
four  black  spots  on  the  elytra  ;  the  head  and  thorax  are  also  often 
more  or  less  suffused  with  black  ;  they  are  likewise  of  a  larger  size 
for  the  most  part,  and  abound  more  particularly  in  warm  climates. 

BRACHIOBDELLA.  [Annelida.] 

BRACHION^EA,  a  family  of  animals  belonging  to  the  order  Eotifera. 
It  embraces  a  large  number  of  species  formerly  included  under  the 
genus 'Brachionus.  It  is  distinguished  from  other  families  of  Rotifera 
by  the  possession  of  two  rotatory  organs,  and  a  lorica  or  shell.  The 
wheels,  or  rotatory  organs,  are  apparently  composed  of  five  parts,  three 
of  which  are  central,  and  two  lateral ;  the  latter  of  which  alone  form 
the  true  rotatory  organs,  the  others  being  only  ciliated  frontal 
portions.  Some  have  two  seta;  proceeding  from  the  rotatory  apparatus, 
as  in  Sijnchceta.  The  jaws  are  supplied  with  teeth  and  four  muscles. 
They  are  supplied  with  biliary  glands  and  ovary,  male  organs,  and  a 
contractile  vesicle.  Ehrenberg  regards  a  red  spot  in  them  as  indica- 
tive of  the  presence  of  a  nervous  system. 

This  family  comprises  the  following  genera : — Pterodina,  Anourella, 
Brachiomis,  Lepadella,  Euchlanis,  Uinocharis,  Salpina,  Colmelta, 
Rutulus,  Polyarthra. 

Ehrenberg  makes  seventeen  genera;  but  Dujardin  has  reduced 
the  number  to  ten,  on  account  of  the  insignificant  characters  on 
which  Ehrenberg's  genera  are  founded. 

Brachionus  may  be  taken  as  a  type  of  the  family,  and  B.  urceolaris 
is  one  of  its  most  characteristic  species.  The  genus  Brachionus  has 
a  single  eye  (d),  and  a  furcate  foot  or  tail  (i).  It  has  a  reddish 
colour,  the  shield  smooth,  with  six  short  spines  in  front ;  the  posterior 
extremity  rounded.  The  jaws  have  each  five  teeth.  Both  male  and 
female  organs  are  present.  It  is  a  very  common  species  in  both  brackish 
and  fresh  waters.  Dujardin  says  he  has  constantly  found  it  in  the 
cisterns  of  the  Jardin  des  Plantes,  in  Paris,  and  especially  in  that  in 
which  the  aquatic  plants  grow.  A  few  years  ago  the  waters  of  the 
Serpentine,  in  Hyde  Park,  swarmed  with  this  species,  and  it  is  veiy 


constantly  present  in  the  waters  supplied  to  the  cistern3  of  Loudon 
for  drinking  purposes. 


Brachionus  urceolaris,  highly  magnified. 
a,  Rotatory  cilia  ;  b,  internal  branchial  organs ;  d,  eye  ;  r,  phai  ynx  and  jaws  ; 
/,  stomach  ;  g,  appendages  of  stomach  ;  S,  ovary  ;  i,  tail. 

BRACHIONUS.  [Bhaciiionjja.] 

BRACHIO'PODA,  or  Breichiopodous  Mollvsca,  Cuvier's  fifth  class 
of  Mollusks,  the  Palliobranchians  (Pcdliobranchiata  of  De  Blainville), 
being  the  first  order  of  De  Blainville' s  third  class  of  Mollusks 
(A  cephedophora). 

This  class,  though  comparatively  low  in  the  scale  of  creation,  is 
interesting  to  the  physiologist,  and  of  considerable  value  to  the 
geologist,  who  finds  in  the  fossil  forms  no  small  portion  of  those  . 
natural  medals  which  indicate  the  history  of  the  stratification  of  our 
globe.  Comparatively  few  of  the  species  exist  in  the  seas  of  the 
present  day,  but  in  former  periods  of  the  earth's  surface  they  occupied 
the  position  now  taken  by  the  Lamellibranchiate  Mollusca. 

Cuvier,  in  his  anatomy  of  Linrjula  anatina,  in  the  'Annales  du 
Museum,'  first  made  known  that  organisation  by  which  the  mantle, 
in  addition  to  its  office  of  secreting  the  shelly  defence  of  these 
bivalves,  is  made  subservient  to  the  circulating  system.  Instead  of 
the  branchiae  of  the  ordinary  bivalves  he  found  in  the  situation  usually 
occupied  by  them  two  fringed  and  spirally-disposed  arms,  and  that  the 
branchia;  presented  themselves  on  the  internal  surface  of  both  lobes 
of  the  mantle  in  oblique  parallel  lines.  He  further  found  that  these 
lobes  were  traversed  by  vessels  of  considerable  size,  which  returned 
the  blood  from  the  organs  of  respiration,  and  that  these  branchial 
veins  terminated  in  two  symmetrical  systemic  hearts.  Here  was  a 
new  type  of  circulation,  and  to  the  mollusks  which  presented  these 
interesting  and  important  modifications  lie  gave  the  name  at  the  head 
of  our  article,  significative  of  the  fringed  arms  which  in  this  class  took 
the  place  of  the  foot  or  organ  of  progression  in  the  cockle,  &c. 

Lamanon  and  Walsh  had  previously  taken  the  analogous  parts  of 
Tercbratula  for  branchia;,  and  Pallas,  who  is  not  quoted  by  Cuvier, 
describes  the  arms  of  Tercbratuta  with  minuteness  and  accuracy,  but 
considers  them  as  branchia;,  and  compares  them  to  those  of  a  fish. 

De  Blainville,  in  the  '  Dictionnaire  des  Sciences  Naturelles,'  gives 
an  account  of  the  organisation  of  Tercbratula.  But  both  Cuvier  and 
De  Blainville  were  led  into  error  in  their  attempts  to  trace  out  some 
parts  of  the  organisation  of  Tercbratula ;  and  it  was  reserved  for 
Mr.  Owen,  in  his  acute,  accurate,  and  interesting  paper  '  On  the 
Anatomy  of  the  Brach iopoda  of  Cuvier,  and  more  especially  of  the 
Genera  Tercbratula  and  Orbicula,'  published  in  the  '  Transactions  of 
the  Zoological  Society  of  London'  (vol.  i.  p.  145),  and  derived  from 
the  dissection  of  specimens  brought  to  this  country  by  Mr.  Cuming 
and  Captain  James  Ross,  R.N.,  fully  to  investigate  the  subject  so  as  to 
leave  little  or  nothing  to  be  desired  upon  the  subject  of  the  anatomy 
of  Lingula  and  of  the  two  genera  last  named.  Our  limits  will  not 
permit  us  to  follow  the  learned  author  through  his  memoir,  the  whole 
of  which,  together  with  the  beautiful  illustrations  that  accompany  it, 
is  worthy  of  the  most  attentive  perusal  by  the  physiologist  and 
zoologist.  The  following  general  'remarks  from  Professor  Owen's 
paper  illustrate  his  views.  It  should  be  premised  that  the  Brachiopoda 
are  cryptandrous. 

"  On  comparing  together,"  says  Mr.  Owen,  "  the  three  genera  of 
Brachiopoda  above  described,  we  find  that  although  Orbicula,  in  the 
muscular  structure  of  its  arms  and  the  proportion  of  the  shell  occu- 
pied by  its  viscera,  is  intermediate  to  Limjula  and  Tercbratula,  yet 
that  in  the  structure  of  its  respiratory  organs,  its  simple  alimentary 
canal,  and  its  mode  of  attachment  to  foreign  bodies,  it  has  a  greater 
affinity  to  the  latter  genus.  The  modifications  that  can  be  traced  in 
the  organisation  of  these  genera  have  an  evident  reference  to  the 
different  situations  which  they  occupy  in  the  watery  element. 
Lingula,  living  more  commonly  near  the  surface,  and  sometimes 
where  it  would  be  left  exposed  by  the  retreating  tide,  were  it  not 
buried  in  the  sand  of  the  shore,  must  meet  with  a  greater  variety  and 
abundance  of  animal  nutriment  than  can  be  found  in  those  abysses  iu 
which  Tercbratula  is  destined  to  reside.  Hence  its  powers  of  prehen- 
sion are  greater,  and  Cuvier  suspects  it  may  enjoy  a  species  of  loco- 
motion from  the  superior  length  of  its  pedicle.  The  organisation  of 
its  mouth  and  stomach  indicates  however  that  it  is  confined  to  food 
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of  a  minute  description  ;  but  its  convoluted  intestine  shows  a  capacity 
for  extracting  a  quantity  of  nutriment  proportioned  to  its  superior 
activity  and  the  extent  of  its  soft  parts.  A  more  complex  and  obvious 
respiratory  apparatus  was  therefore  indispensable,  and  it  is  not  sur- 
prising that  the  earlier  observers  failed  to  detect  a  corresponding 
organisation  in  genera  destined  to  a  more  limited  sphere  of  action. 
The  respiration  indeed  as  well  as  the  nutrition  of  animals  living 
beneath  a  pressure  of  from  60  to  90  fathoms  of  sea  water,  are  subjects 
of  peculiar  interest,  and  prepare  the  mind  to  contemplate  with  less 
surprise  the  wonderful  complexity  exhibited  in  the  minutest  parts  of 
these  diminutive  creatures.  In  the  stillness  pervading  these  abysses 
they  can  only  maintain  existence  by  exciting  a  perpetual  current 
around  them  in  order  to  dissipate  the  water  already  loaded  with  their 
effete  particles,  and  bring  within  the  reach  of  their  prehensile  organs 
the  animalcula  adapted  for  their  support.  'The  actions  of  Tercbratula 
and  Orbicula,  from  the  firm  attachment  of  their  shells  to  foreign  sub- 
stances, are  thus  confined  to  the  movements  of  their  brachial  and 
branchial  filaments,  and  to  a  slight  divarication  or  sliding  motion  of 
their  protecting  valves ;  and  the  simplicity  of  their  digestive  appa- 
ratus, the  corresponding  simplicity  of  their  branchiae,  and  the 
diminished  proportion  of  their  soft  to  their  hard  parts,  are  in  har- 
mony with  such  limited  powers.  The  soft  parts  in  both  genera  are 
however  remarkable  for  the  strong  and  unyielding  manner  in  which 
they  are  connected  together.  The  muscular  parts  are  in  great  pro- 
portion and  of  singular  complexity,  as  compared  with  ordinary 
bivalves  ;  and  the  tendinous  and  aponeurotic  parts  are  remarkable 
for  the  similarity  of  their  texture  and  appearance  to  those  of  the 
highest  classes.  By  means  of  all  this  strength  they  are  enabled  to 
perform  the  requisite  motions  of  the  valves  at  the  depths  in  which 
they  are  met  with.  Tercbratula,  which  is  more  remarkable  for  its 
habitat,  has  an  internal  skeleton  superadded  to  its  outward  defence, 
by  means  of  which  additional  support  is  afforded  to  the  shell,  a 
stronger  defence  to  the  viscera,  and  a  more  fixed  point  of  attachment 
to  the  brachial  cirri. 

"  The  spiral  disposition  of  the  arms  is  common  to  the  whole  of  the 
brachiopodous  genera  whose  organisation  has  hitherto  been  examined ; 
and  it  is  therefore  probable  that  in  that  remarkable  genus  Spirifer,  the 
entire  brachia  were  similarly  disposed,  and  that  the  internal  calcareous 
spiral  appendages  were  their  supports.  If,  indeed,  the  brachia  of 
Terebratula  psittacea  had  been  so  obtained,  this  species  would  have 
presented  in  a  fossil  state  an  internal  structure  vei-y  similar  to  that  of 
Spirifer. 

"  In  considering  the  affinities  of  the  Brachiopoda  to  the  other  orders 
of  Mollusca,  I  shall  compare  them,  in  the  first  place,  with  the  Lamelli- 
branchiate  Bivalves,  to  which  they  present  the  most  obvious  relations 
in  the  nature  and  forms  of  their  organs  of  defence.  To  these  they 
are  in  some  respects  superior.  The  labial  arms  are  more  complex 
prehensile  organs  than  the  corresponding  vascular  lamina;  on  either 
side  of  the  mouth  of  the  Lamcllibranchiata.  The  whole  muscular 
system  is  more  complex  ;  and  the  opening  as  well  as  the  closing  of 
the  shell  being  regulated  by  muscular  action,  indicates  a  higher 
degree  of  organisation  than  where  the  antagonising  power  results 
from  a  property  of  the  cardinal  ligament,  which  is  independent  of 
vitality,  viz.  elasticity.  With  respect  however  to  the  respiratory 
organs,  the  modifications  which  these  have  presented  in  Orbicula  and 
Tercbratula  show  the  Brachiopods  to  be  still  more  inferior  to  the 
Lamcllibranchiata  than  was  to  be  inferred  from  the  structure  of  the 
branchiae  in  Lingula  ;  and  notwithstanding  the  division  of  the  systemic 
heart,  I  consider  that  there  is  also  an  inferiority  in  the  vascular 
system.  Each  heart,  for  example,  in  the  Brachiopoda  is  as  simple  as 
in  Ascidia,  consisting  of  a  single  elongated  cavity,  and  not  composed 
of  a  distinct  auricle  and  ventricle,  as  in  the  ordinary  bivalves  ;  for  in 
these,  even  when,  as  in  the  genus  Area,  the  ventricles  are  double,  the 
auricles  are  also  distinctly  two  in  number  ;  and  in  the  other  genera, 
where  the  ventricle  is  single,  it  is  mostly  supplied  by  a  double 
auricle.  The  two  hearts  of  the  Brachiopoda,  which  in  structure 
resemble  the  two  auricles  in  the  above  bivalves,  form  therefore  a 
complexity  or  superiority  of  organisation  more  apparent  than  real. 
Having  been  thus  led  to  consider  the  circulating  as  well  as  respiratory 
systems  as  constructed  on  an  inferior  plan  to  that  which  pervades  the 
same  important  systems  in  the  Lamellibranchiate  Bivalves,  I  infer 
that  the  position  of  the  Brachiopoda  in  the  natural  system  is  inferior 
to  that  order  of  Acephala. 

"  Among  the  relations  of  the  Brachiopoda  to  the  Tunicated 
Acephala,  and  more  especially  to  the  Ascidice,  we  may  first  notice  an 
almost  similar  position  of  the  extended  respiratory  membranes  in 
relation  to  the  mouth,  so  that  the  currents  containing  the  nutrient 
molecules  must  first  traverse  the  vascular  surface  of  that  membrane 
before  reaching  the  mouth  ;  the  simple  condition,  also,  to  which  the 
branchiae  are  reduced  in  Orbicula  and  Tercbratula  indicates  their  close 
affinity  to  the  Ascidice.  But  in  consequence  of  the  form  of  the 
respiratory  membranes  in  the  Brachiopoda,  which  is  so  opposite  to 
that  of  the  sacciform  branchiaj  of  the  Ascidice,  the  digestive  system 
derives  no  assistance  from  that  part  as  a  receptacle  for  the  food,  and 
the  superaddition  of  prehensile  organs  about  the  mouth  became  a 
necessary  consequence.  The  Brachiopods  again  are  stationary,  like 
the  Ascidice,  and  resemble  the  Boltenice  in  the  pedunculated  mode  of 
their  attachmant  to  foreign  bodies, 


"  With  the  Cirripeda  their  relation  is  one  of  very  remote  analogy, 
their  generative,  nervous,  and  respiratory  organs  being  constructed  on 
a  different  type,  and  their  brachia  manifesting  no  trace  of  their  arti- 
culate structure.  In  all  essential  points  the  Brachiopoda  closely 
correspond  with  the  Acephalous  Mollusca,  and  we  consider  them  as 
being  intermediate  to  the  Lamellibranchiate  and  Tunicate  orders ; 
not  however  possessing,  so  far  as  they  are  at  present  known,  a  distinc- 
tive character  of  sufficient  importance  to  justify  their  being  regarded 
as  a  distinct  class  of  Mollusks,  but  forming  a  separate  group  of  equal 
value  with  the  Lamcllibranchiata." 

The  structure  of  the  shells  of  the  Brachiopoda  has  been  atten- 
tively studied  by  Dr.  Carpenter,  and  the  results  of  his  investigations 
have  been  published  in  his  '  Report  on  the  Microscopic  Structure  of 
Shells,'  made  to  the  British  Association. 

The  following  is  Do  Bluinville's  arrangement  of  the  Brachiopoda, 
slightly  modified  : — ■ 

Shell  Symmetrical. 
Tercbratula  (Bruguieres).  Animal  depressed,  circular  or  oval,  more 
or  less  elongated.  Shell  delicate,  equilateral,  subtriangular,  inequi- 
valve,  one  of  the  valves  larger  and  more  rounded  (bombce)  than  the 
other,  prolonged  backwards  into  a  sort  of  heel,  which  is  sometimes 
recurved  into  a  kind  of  hook-like  process,  and  pierced  .at  its  extremity 
by  a  round  hole,  but  more  frequently  divided  into  a  fissure  more  or 
less  large  and  of  variable  form.  The  opposite  valve  generally  smaller, 
flatter,  and  sometimes  operculiform.  Of  that  complicated  loop  or 
internal  support  to  which  the  arms  are  attached  we  shall  presently 
speak  at  large.  Hinge  on  the  border,  condyloid,  placed  on  a  straight 
line,  and  formed  by  the  two  oblique  articulating  surfaces  of  the  one 
valve  placed  between  the  corresponding  projections  of  the  other.  A 
sort  of  tendinous  ligament  comes  forth  from  the  hole  or  fissure 
above  described,  by  which  the  animal  fixes  itself  to  submarine 
bodies. 

The  following  is  Mr.  Owen's  description  of  the  peculiar,  complex, 
and  extremely  delicate  testacsous  apparatus,  sometimes  called  '  the 
carriage-spring '  by  collectors,  attached  to  the  internal  surface  of  the 
imperforate  valve  : — 

"  The  principal  part  of  this  internal  skeleton,  as  it  may  be  termed, 
consists  of  a  slender,  flattened,  calcareous  loop,  the  extremities  of 
which  are  attached  to  the  lateral  elevated  ridges  of  the  hinge ;  the 
crura  of  the  loop  diverge,  but  again  approximate  to  each  other  as  they 
advance  for  a  greater  or  less  distance  towards  the  opposite  margin  of 
the  valve ;  the  loop  then  suddenly  turns  towards  the  perforate  valve, 
and  is  bent  back  upon  itself  for  a  greater  or  less  extent  in  different 
species.  When  the  loop  is  very  short  and  narrow,  as  in  T.  vitrea, 
Brug.,  there  is  but  a  small  tendency  towards  a  reflected  portion  ;  but 
where  the  loop  is  of  great  length  and  width,  as  in  T.  Chilensis,  Brod., 
T.  dorsata,  Lam.,  and  T.  Sowerbii,  King.,  the  reflected  portion  is  con- 
siderable. The  loop,  besides  being  fixed  by  its  origins  or  crura,  is 
commonly  attached  to  two  processes  going  off  at  right  angles  from  the 
sides,  or  formed  by  a  bifurcation  of  the  extremity,  of  a  central  process, 
which  is  continued  forwards  to  a  greater  or  less  extent  from  the 
hinge ;  but  it  is  sometimes  entirely  free,  except  at  its  origins,  as,  for 
example,  in  T.  vitrea.  This  reflected  loop,  forming  two  arches  on 
either  side  the  mesial  plane,  towards  which  their  concavities  ara 
directed,  I  have  figured  as  it  exists  in  T.  Chilensis  and  T.  Sowerbii. 
It  is  represented  of  a  similarly  perfect  form  in  T.  dentata,  by  M.  De 
Blainville  in  his  '  Malacologie  ; '  and  the  same  apparatus  in  T.  dorsata 
is  very  well  figured  by  Chemnitz,  by  Sowerby,  and  more  recently  by 
G.  Fischer  de  Waldheim.  A  similar  form  is  also  figured  in  another 
species  of  Terebratula  by  Poli. 

"  The  arches  of  the  loop  are  so  slender  that,  notwithstanding  their 
calcareous  nature,  they  possess  a  slight  degree  of  elasticity  and  yield 
a  little  to  pressure  ;  but  for  the  same  reason  they  readily  break  if  the 
experiment  be  not  made  with  due  caution.  The  interspace  between 
the  two  folds  of  the  calcareous  loop  is  filled  up  by  a  strong  but  exten- 
sile membrane,  which  binds  them  together,  and  forms  a  protecting 
wall  to  the  viscera  :  the  space  between  the  bifurcated  process  in  T. 
Chilensis  is  also  similarly  occupied  by  a  strong  aponeurosis.  In  this 
species  the  muscular  stem  of  each  arm  is  attached  to  the  outer  sides 
of  the  loop  and  the  intervening  membrane.  They  commence  at  the 
pointed  processes  at  the  origins  of  the  loop,  advance  along  the  lower 
portion,  turn  round  upon  the  upper  one,  and  are  continued  along  it  till 
they  reach  the  transverse  connecting  bar,  where  they  advance  again  for- 
wards, and  terminate  by  making  a  half-spiral  twist  in  front  of  the 
mouth.  It  is  these  free  extremities  which  form  the  third  arm  men- 
tioned by  Cuvier.  These  arms  are  ciliate  on  their  outer  side  for  their 
entire  length,  but  the  cilia  are  longer  and  much  finer  than  the  brachial 
fringes  of  Lingula ;  and  except  at  the  extreme  ends,  which  have  a 
slight  incurvation,  they  are  uniformly  straight.  There  is  thus  an 
important  difference  between  Lingula  and  those  species  of  Terebratula 
which  resemble  T.  Chilensis  in  the  powers  of  motion  with  which  the 
arms  are  endowed ;  since,  from  their  attachment  to  the  calcareous 
loop,  they  are  fixed,  and  cannot  be  unfolded  outwards  as  in  Lingula. 
Owing  to  this  mode  of  connection,  and  their  ciliated  structure,  their 
true  nature  was  much  more  liable  to  be  mistaken  by  the  early  observ- 
ers, though  it  appears  not  to  have  escaped  the  discrimination  of  Lin- 
naeus, who,  as  Cuvier  has  observed,  founded  his  character  of  the  animal 
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of  Anomia  on  the  organisation  of  one  of  the  Terebratulai  which  he 
included  in  that  genus." 

The  recent  species  are  numerous  and  widely  diffused,  and  the  genus 
appears  to  be  capable  of  flourishing  in  extremely  warm  and  extremely 
cold  regions,  as  well  as  in  more  temperate  climates.  Thus  some  of 
the  species  have  been  found  in  the  Indian  seas  and  at  Java  (T.  flares- 
cens,  Lam.,  for  example),  and  T.  psittacea,  brought  home  from  the  late 
expedition  by  Captain  James  Ross,  R.N.,  was  fished  up  from  a  depth 
of  twenty-two  fathoms  near  Felix  Harbour,  in  lat.  70°  N.,  on  the  east 
Bide  of  Boothia.  The  average  depth  at  which  Terebratula  has  been 
found  ranges  from  ten  to  ninety  fathoms.  De  Blainville  has  thus 
subdivided  the  species  : — 

A.  Summit  of  the  larger  valve  pierced  with  a  round  hole,  well  defined. 
1.  Valves  triangular,  with  a  straight  anterior  border. 
Example,  Terebratula  diyona  (fossil). 


Terebratula  digona. 

2.  Valves  rounded  at  their  anterior  border. 
Example,  Terebratula  rjlobosa  (recent). 


Terebratula  glubosa. 


3.  Valves  raised  as  it  were,  or  hollowed  on  the  mesial  line. 
Examples,  Terebratula  sanyuirtea,  and  Terebratula  dorsata  (recent). 


Terebratula  dorsata.    Internal  views. 


Bilobated,  the  valves  striated  from  the  summit  to  the  circumference 

and  deformed  as  it  were  at  the  junction  of  their  border. 
Example,  Terebratula  deformis  (fossil). 


terebratula  defutmxs. 


5.  Trilobated  as  it  were  by  the  projection  of  the  mesial  part. 
Example,  Terebratula  alata  (fossil). 


Terebratula  alata. 


B.  The  heel  of  the  larger  valve  deeply  notched  up  to  the  border  of 
articulation  ;  notch  or  fissure  rounded. 

1.  Valves  rounded  at  their  anterior  border. 
Example,  Terebratula  rubra  (recent). 


Terebratula  rubra. 


2.  Valves  sub-bilobated  by  the  depression  or  emargination,  which  is 

apparent  at  the  anterior  border. 
Example,  Terebratula  Caput  Serpentis  (recent). 


Terebratula  Caput  Serpentis. 

C.  The  opening  of  the  heel  of  the  larger  valve,  marginal,  triangular, 

and  elongated. 

1.  Valves  rounded. 
Example,  Terebratula  Lyra  (fossil). 


b 


Terebratula  Lyra,    a,  Front  view  ;  b,  side  view. 

2.  The  valves  sub-bilobated. 
Example,  Terebratula  canal  if  era  (fossil). 


Terebratula  eunalifera. 


Z.  The  valves  rounded  ;  a  mesial  partition  (cloison)  in  the  larger 
valve,  placed  between  two  in  the  smaller,  so  as  to  give  in  the  cast 
the  representation  of  five  distinct  pieces,  three  for  one  valve  and 
two  for  the  other. 

Genus  Pentastera,  Sowerby. — Fossil. 

D.  Opening  of  the  heel  marginal,  triangular,  but  much  larger  trans- 
versely than  longitudinally.    Line  of  articulation  quite  straight. 
1.  The  small  valve  provided  in  its  mesial  portion  with  a  straight 
flattened  support,  bifurcated  at  its  free  extremity;  a  partitiou 
(cloison)  in  the  other  valve  penetrating  into  this  bifurcation 
Genus  Strygocephalus,  Defrance. — Fossil 
Example,  Strygocephalus  Burtini. 


689 


BRACHIOPODA. 


BRACHIOPODA. 


MO 


SlnjgoccphaJ us  Bwtin i. 

2.  The  lateral  parts  of  the  support  formed  of  a  very  fine  spiral  fila- 
ment, so  as  to  produce  two  hollow  somewhat  conical  masses  which 
nearly  fill  the  whole  of  the  shell. 

Genus  Spirifer,  Sowerby. 

Example,  Spirifer  trigonalis  (fossil). 


Internal  view  of  Spirifer  trigonalis,  showing  the  spiral  processes. 

E.  The  upper  valve  operculiform  or  very  fiat,  system  of  support 
beginning  to  disappear. 

1.  Upper  valve  very  fiat. 
Genus  Magas,  Sowerby. — Fossil. 
Example,  Mayas  pumilus. 

(g) 
Magas  pumihis. 

2.  Upper  valve  very  much  excavated  above,  summit  of  the  lower 
vo.lve  not  pierced,  and  divided  into  two  nearly  equal  parts  by  a 
■well-developed  mesial  furrow. 
Genus  Producta,  Sowerby. — Fossil.    (See  '  Min.  Con.,'  pi.  320.) 

Example,  Producta  Martini. 


Producta  Martini. 

The  fossil  Terebratulas  (properly  so  called)  are  extremely  numerous, 
and  assist  in  the  identification  of  strata  from  the  supracretaceous 
group  to  some  of  the  lowest  formations  in  the  grauwacke  series,  both 
inclusive. 

As  neither  Pentastera,  Stryyocephalus,  Spirifer,  Magas,  nor  Producta 
has  living  representatives,  they  are  placed  here  from  the  structure 
of  their  shells,  which,  judging  from  analogy,  would  indicate  a  brachio- 
podous  construction  allied  to  Terebratula.  Indeed  De  Blainville 
retains  that  name  throughout ;  but  we  think  the  differences  of  con- 
formation warrant  the  separation  of  the  fossils  above  distinguished,  as 
subgenera  of  the  Tercbratulince.  They  occur  principally  in  the  more 
ancient  fossiliferous  beds. 

Thecidea,  Defrance  (Thecidium,  Sowerby).  De  Blainville  thus 
describes  the  genus  : — "  Animal  entirely  unknown,  but  very  probably 
differing  but  little  from  that  of  Orbicula.  Shell  equilateral,  regular, 
very  inequivalve,  and  sufficiently  similar  to  the  Terebratula  of  the 
latter  sections ;  one  valve  hollowed,  the  heel  or  hook  recurved,  entire, 
without  a  fissure  and  adhering  ;  the  other  fiat,  operculiform,  and  with- 
out any  trace  of  the  internal  support. 

Hinge  longitudinal ;  articulation  by  two  distant  condyles,  as  in  the 
Terelratulae,  with  a  large  mesial  tooth  in  the  flat  valve  fitting  between 
the  condyloid  teeth  of  the  concave  valve. 

Example,  Thecidium,  radiatum. 

The  recent  species  above  mentioned  is  an  inhabitant  of  the  Mediter- 
ranean, and  found  among  the  common  red  coral  of  the  Tuscan  seas. 

The  fossil  species  are  tolerably  numerous,  and  Sowerby  says  that 
those  which  he  had  seen  appeared  to  belong  to  the  chalk,  and  were 
brought  from  Maastricht,  and  from  Orglandes  in  Normandy. 
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Thecidium  radiatum.  viewed  from  above,    o,  n&t.  size. 


Lingula  (Brugieres).  Shell  subequivalve,  equilateral,  depressed,  a 
little  elongated,  truncated  anteriorly ;  the  summit  mesial  and  poste- 
rior, with  no  trace  of  a  ligament,  but  joined  at  the  extremity  to  a  long 
fibro-gelatinous  peduncle,  which  is  supposed  to  fix  it  vertically  to 
submarine  bodies ;  but  in  the  specimen  of  Lingula  Audebardii  exa- 
mined by  Mr.  Owen,  there  was  no  trace  of  the  adhesion  of  any  foreign 
body  to  the  end  of  this  peduncle.    Muscular  impressions  multiple. 

Example,  Linyida  anatina. 


Lingula  auatina. 

The  recent  species  have  been  found  at  depths  ranging  from  the  sur- 
face to  seventeen  fathoms  ;  and  specimens  have  been  taken  in  hard 
coarse  sand  from  four  to  six  inches  below  the  surface  of  the  sand. 

Lingula  has  been  found  in  a  fossil  state  in  the  Inferior  Oolite  of 
Yorkshire,  in  the  Old  Red-Sandstone  formation,  and  in  other  old  fos- 
siliferous beds. 

Strophomena,  Rafinesque  (fossil).  Shell  regular,  equilateral,  sub- 
equivalve ;  one  valve  fiat,  the  other  slightly  excavated  :  articulation 
straight,  transverse,  with  a  small  projection  notched  or  dentelated 
transversely.    No  trace  of  an  internal  support. 

Example,  Strophomena  rugosa. 


Strophomcna  rugosa.    View  of  lower  side. 

As  Strophomena  has  no  living  representatives,  at  least  none  yet  dis- 
covered, there  can  be  no  description  of  the  animal,  which  is,  however, 
judging  from  the  construction  of  the  shell,  most  probably  brachiopodous. 

The  fossil  genera  Plagiostoma,  Dianchora,  and  Podopsis  are  placed 
by  De  Blainville  under  this  section.  [Plagiostoma  ;  Dianchora  ; 
Podopsis.]  We  do  not  however  think  that  there  is  such  pregnant 
evidence  of  a  true  and  entire  brachiopodous  organisation  as  to  warrant 
this  decided  position  under  the  Brachiopods.  Indeed  De  Blainville 
himself  says  that  some  of  the  Plagiostomata  are  of  the  family  Terebra- 
tula; and  that  the  others  (he  instances  Plagiostoma  Mantellii)  are 
entirely  different,  and  he  allows  that  these  last  ought  to  form  a  dis- 
tinct genus  of  the  family  of  Subostraceans.  Defrance  places  Podopsit 
among  the  oysters. 
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BRACHYPTERYX. 


*  * 

Shell  Unsymmetrical,  Irregular,  always  Adherent. 

Orbicula  (Lamarck).  Shell  orbicular,  very  much  compressed ;  ine- 
quilateral, very  inequivalve  ;  the  lower  valve  very  delicate,  adhering  ; 
the  upper  valve  patelliform,  with  the  summit  more  or  less  inclined 
towards  the  posterior  side.  Fissure  of  adhesion  in  the  lower  valve 
8ubcentral.    Hinge  toothless. 

Example,  Orbicula  lamellosa. 


Orbicula  lamellosa.    A  single  specimen,  showing  the  cilia. 

The  recent  species  are  found  attached  to  stones,  shells,  sunken 
wrecks,  &e.,  and  have  been  found  at  depths  ranging  from  not  far  below 
the  surface  to  seventeen  fathoms. 

.Fossil  species  are  said  to  have  been  found  in  the  Lower  Greensand 
of  Sussex,  in  the  Speeton  Clay  of  Yorkshire,  in  both  the  great  and  the 
inferior  Oolite,  in  the  carboniferous  limestone,  and  in  the  Ludlow  Rock 
below  the  Old  Red-Sandstone. 

G.  B.  Sowerby  has  satisfactorily  proved  that  Lamarck's  genus 
Discina  must  be  expunged,  it  having  been  formed  from  specimens  of 
Orbicula  Norver/ica,  sent  by  Sowerby  to  Lamarck. 

Crania  (Retzius  and  others).  G.  B.  Sowerby,  who  has  done  so 
much  in  the  thirteenth  volume  of  the  '  Linnaean  Transactions '  to 
unravel  the  confusion  which  had  previously  been  created  by  authors, 
gives  the  following  generic  characters  : — 

Shell  inequivalve,  generally  equilateral,  rather  irregular,  orbicularly 
subquadrate,  and  flattish  ;  the  upper  valve  patelliform,  having  its 
umbo  or  vertex  rather  behind  the  centre  ;  the  lower  valve  attached  by 
its  outside,  the  greater  part  of  it  being  generally  extended  over  the 
substance  to  which  it  adheres ;  and  in  this  respect  it  differs  greatly 
from  Orbicula,  which  is  attached  by  means  of  a  ligament  which  passes 
through  a  fissure  in  the  centre  of  the  lower  valve.  There  are  four 
muscular  impressions  in  each  valve ;  of  those  in  the  upper  valve  two 
are  in  the  posterior  margin  and  the  other  two  nearer  the  centre,  but 
not  always  very  near  to  each  other ;  of  those  in  the  lower  valve  two 
are  nearly  marginal  and  rather  distant,  but  the  other  two  are  nearly 
central,  and  so  close  together  that  they  appear  to  form  but  one  :  they 
in  general  have  a  small  projection  between  them ;  and  the  whole  of 
the  muscular  impressions  in  the  lower  valve  are  frequently  lost  by 
decomposition  in  the  fossil  species,  so  as  to  appear  only  three  oblique 
perforations,  as  Lamarck  has  described  them. 

Example,  Crania  personata. 


Crania  personata.    1,  external  view  ;  2,  3,  internal  view. 

The  recent  species  (and  this  is  the  only  one  known)  is  found  adhering 
to  stones  and  shells  at  very  great  depths.  It  is  stated  in  the  '  Zoologi- 
cal Journal,'  by  the  Rev.  M.  J.  Berkeley,  that  a  specimen  of  Crania 
personata  was  taken  by  Captain  Vidal  at  the  depth  of  255  fathoms. 

There  are  several  fossil  species,  mostly  from  the  Chalk. 

The  species  of  Brachiopoda  in  the  British  seas  are  not  numerous. 
The  following  are  given  in  Forbes  and  Hanley'g  '  History  of  British 
Mollusca : ' — 

Terebratula  (ffypothyris)  psittacea.  Undoubtedly  indigenous,  but 
very  rare. 

Terebratula  Caput  Serpentis.  It  was  first  described  as  British  by 
Dr.  Fleming,  and  has  recently  been  dredged  up  in  considerable  num- 
bers in  deep  water  on  various  parts  of  the  coast. 

Terebratula  Cranium.  But  one  specimen  of  this  has  been  obtained, 
which  is  now  in  the  possession  of  Dr.  Fleming. 

Terebratula  (Megathyris)  cistellula.  This  species,  which  for  some 
time  was  only  known  as  a  Crag-Fossil,  has  been  taken  in  the  Isle  of 
Skye  and  in  the  deep-water  fishing-grounds  of  Zetland. 

Crania  anomala.  This  species  has  been  taken  several  times  on 
various  parts  of  the  British  coast.  [-See  Supplement.] 

BRACHY'CERUS,  a  genus  of  Coleopterous  Insects  of  the  family 
Curculionidce  (included  in  the  genus  Cwrculio  by  Linnaeus).  Generic 
characters : — Rostrum  short ;  antennae  inserted  towards  the  apex  of  the 
rostrum,  short,  9-jointed,  the  basal  joint  longest,  the  terminal  joint 
forming  a  knob ;  tarsi  with  all  the  joints  entire,  and  without  pubes- 
cence beneath.  The  species  of  this  genus  are  apterous,  and  generally 
very  rough.  They  appear  to  be  peculiar  to  the  south  of  Europe  and 
Africa,  and  live  upon  the  ground. 

BRACHYPHY'LLUM,  a  genus  of  fossil  plants,  supposed  to  belong 
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to  the  Conifcrce.  One  species,  B.  mammillare  of  Brongniart,  occurs  in 
the  carbonaceous  beds  of  the  Bath  Oolite  Formation  on  the  Yorkshire 
coast. 

BRACHYPODI'NiE,  Swainson's  name  for  a  sub-family  of  Birds 
belonging  to  the  Mcrulidce,  containing  the  following  genera,  or  rather 
sub-genera  : — 

Brachypus,  Swainson,  thus  characterised  by  him  : — Bill  short  ; 
rictus  (gape)  bristled ;  feet  small,  weak ;  lateral  toes  equal ;  hinder 
toe  aB  long  as  the  tarsus.  Type,  Brachypus  dispar,  Sw.  (Tardus 
dispar,  Horsfield). 

Chloropsis,  Jardine  and  Selby.  Bill  more  lengthened ;  the  tip 
much  hooked ;  the  notch  forming  a  small  distinct  tooth ;  rictus 
smooth;  feet  small;  lateral  toes  unequal;  the  hinder  too  rather 
shorter  than  the  tarsus. 

Iora,  Horsfield.  Bill  nearly  as  long  as  the  head,  lengthened,  conic ; 
rictus  smooth  ;  tarsi  somewhat  lengthened,  the  anterior  scales  divided ; 
tail  even.    Type,  Iiira  scapularis,  Horsfield. 

Andropadus,  Swainson.  Bill  short ;  the  upper  mandible  serrated 
near  the  tip ;  neck  with  setaceous  hairs.  Type,  L'Importan,  Lo 
Vaillant. 

Hcematornis,  Swainson.  Bill  short ;  rictus  bristled ;  lateral  toes 
unequal;  hinder  toe  shorter  than  the  tarsus.  Types: — 1.  Chryso- 
rrhoe'us,  Le  Vaillant.  2.  Turdus  hcemarrhous  of  authors.  3.  Turd  as 
bimacalatus  of  Horsfield.  4.  Erythrotis  of  Swainson  (Lanius  jocosvs 
of  Linnoous). 

Mr.  Swainson  does  not  seem  to  have  been  aware  that  the  appellation 
Brachypus  had  previously  been  conferred  by  Fitzinger  on  a  sub-genus 
of  'Saurians,  belonging  to  the  Clialcides  of  Daudin,  and  it  should 
therefore  be  no  longer  used  to  distinguish  a  sub-genus  of  birds.  The 
term  at  the  head  of  this  article,  which  Mr.  Swainson  has  applied  to 
the  sub-family,  might  be  changed  with  advantage ;  for  it  may  be 
liable  to  create  confusion  when  unexplained  by  contexts,  and  leave 
the  reader  in  doubt  whether  a  sub-family  of  birds  or  reptiles  ia 
intended. 

BRACHYPO'DIUM,  a  genus  of  Grasses  [Graminace;e]  belonging 
to  the  tribe  Festucinece  of  that  order.  It  has  unequal  many-flowered 
glumes;  the  outer  palea  rounded  on  the  back,  setigerous  at  the  sum- 
mit, lateral  nerves  slightly  converging,  not  vanishing  upwards  ;  the 
inner  palea  fringed  on  the  ribs  with  rigid  sette ;  the  styles  terminal. 
Two  of  the  species,  B.  sylvaticum  and  B.  pinnatum,  are  British.  This 
genus  is  distinguished  from  Triticum  (Wheat)  by  the  unequal  glumes 
alone.    (Babington,  Manual  of  British  Botany.) 

BRACHYPTE'RES  (Short-Winged  Birds),  Cuvier's  name  for  those 
birds  generally  known  by  the  name  of  Divers.  [Colymbidje.] 

BRACHY'PTERYX,  a  genus  of  Birds  approaching  to  Saxicola, 
thus  defined  by  Dr.  Horsfield  : — 

Bill  with  the  culmen  carinated  between  the  nostrils,  the  sides 
being  flattened,  and  rounded  towards  the  apex,  with  the  sides  convex  ; 
edges  subinflected ;  wings  very  short  and  obtuse :  tail  moderate  and 
rounded ;  feet  elongated  and  weak ;  the  tarsi  slender ;  the  toes  very 
slender,  and  the  claws  very  much  compressed;  hallux  or  hind  toe 
comparatively  large. 

Brachypteryx  montana,  Horsfield.  The  species  on  which  the  genus  is 
founded  has  the  following  characters  :  —Weight  of  the  male  five,  and 
of  the  female  six  drachms.  In  the  male,  the  head,  neck,  and  breast 
have  a  dark  indigo-blue  tint,  inclining  to  black,  with  a  grayish 
reflection  on  the  surface,  variegated  with  lighter  and  darker  shades ; 
on  the  throat  and  the  lower  part  of  the  neck  this  colour  passes  into 
gray ;  on  the  forehead  it  is  more  intense,  inclining  to  black.  Above 
the  eyes  is  an  oblong  white  spot.  The  back,  the  wings  above  the 
shoulders,  the  coverts  of  the  tail,  the  vent,  hypochondria?,  and  thighs 
are  deep  chestnut-brown,  with  a  ferruginous  reflection.  The  wings 
underneath,  and  the  tail  at  the  extremity  and  underneath,  are  pure 
blackish-brown ;  the  shafts  of  the  quill-  and  tail-feathers  are  black 
and  shining.  The  inner  vanes  of  the  quills  and  the  tail-feathers 
generally  have  a  very  deep  brown  colour.  The  exterior  vanes  of  the 
tail-feathers  are  slightly  tinted  with  the  ferruginous  lustre  of  the 
upper  parts.  The  lower  parts  of  the  breast  and  abdomen  are  whitish. 
The  plumes  on  the  posterior  portion  of  the  body  are  very  thickly 
disposed;  the  vanes  consist  of  long,  delicate,  silky,  pendulous  laminaj 
or  filaments,  forming  a  lax  covering  about  the  lower  parts  of  the 
abdomen,  the  hypochondrias,  and  the  root  of  the  tail.  The  irides 
have  a  dark  hue.  The  bill  is  black,  and  the  tarsi  are  deep  brown. 
The  tint  of  the  claws  is  somewhat  lighter. 

In  the  female,  the  dark  blue  tint,  which  in  the  male  covers  the  head 
and  neck,  extends  over  the  body  generally,  and  also  marks  the 
exterior  vanes  of  the  quills.  The  interior  vanes  of  the  latter  and  the 
tail-feathers  are  dark  brown,  inclining  to  black.  The  throat  and  neck 
underneath  have  a  dark  grayish  tint.  The  abdomen  is  grayish-white. 
Over  the  eyes  it  has,  like  the  male,  a  white  spot,  and  the  bill  and 
tarsi  also  agree  with  that.  The  covering  of  the  abdomen,  vent,  and 
thighs  is  likewise  long,  delicate,  silky,  and  pendulous. 

Dr.  Horsfield  met  with  this  species  in  one  situation  only,  at  an 
elevation  of  about  7000  feet  above  the  level  of  the  sea.  He  thinks  it 
probable  that  it  may  he  found  on  all  the  peaks  of  Java,  which  are 
covered  with  thick  forests,  accommodated  to  its  peculiar  habits.  The 
recurrence,  he  observes,  of  several  quadrupeds  and  birds,  at  a  certain 
elevation,  is  as  regular  in  that  island  as  that  of  many  plants  and 
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insects.  Although  local  in  its  residence,  Dr.  Horsfield  found  the 
bird  very  numerous  on  Mount  Prahu,  which,  he  says,  in  the  luxu- 
riance of  its  vegetation  and  gloomy  thickets,  is  probably  not  surpassed 


Mountaineer  Warbler  (Brachypteryx  montana). 
The  upper  figure  represents  the  female  j  the  lower,  the  male. 


in  any  portion  of  the  globe.  In  his  daily  excursions  he  uniformly 
observed  and  occasionally  surprised  it  in  its  short  sallies  among  the 
openings  of  the  forest.  It  was  chiefly  found  on  the  lowest  branches 
of  trees  or  on  the  ground.  As  the  shortness  of  its  wings  incapacitates 
it  for  elevated  or  distant  flights,  its  motions  are  low,  short,  and  made 
with  great  exertion.  It  lives  in  the  thickest  coverts,  feeding  on  the 
larvse  of  insects,  worms,  &c,  and  there  it  forms  its  nest  on  the  ground. 
"It  utters,"  says  Dr.  Horsfield,  "almost  without  interruption,  a  varied 
song.  Its  common  note  is  a  quickly  reiterated  babbling,  resembling 
that  of  the  Curruca  garrula  of  Brisson,  and  other  birds  of  this  family : 
it  also  has  a  protracted  plaintive  note,  but  it  sometimes  rises  to 
higher  and  melodious  warblings,  which,  in  the  general  silence  of  these 
elevated  regions,  afford  an  inexpressible  sensation  of  delight  to  the 
mind  of  the  solitary  traveller." 

This  bird  is  the  Ketek  of  the  Javanese  and  Mountaineer  Warbler 
of  Latham. 

(Horsfield,  Zoological  Researches  in  Java  and  the  neighbouring 
Islands,  and  Transactions  of  the  Linncean  Society,  vol.  xiii.) 

BRACHYPUS.    [BRACHTPODiNiE ;  Chalcides.] 

BRACHY'TELES,  a  genus  of  Quadrumana,  separated  from  Ateles 
by  Spix,  on  account  (among  other  differences)  of  the  very  small 
development  of  the  thumb.  [Ateles.] 

BRACKEN.  [Pteris.] 

BRA'CON,  a  genus  of  Insects  of  the  order  Hymenoptera  and  family 
Ichneumonidoz.  The  insects  of  this  genus  are  remarkable  for  the 
hiatus  which  there  exists  between  the  mandibles  and  the  clypeus. 
The  maxillse  are  prolonged  inferiorly ;  the  second  cubital  cell  of  the 
wing  is  tolerably  large  and  square  ;  the  ovipositor  is  long. 

BRACT,  the  last  leaf  or  set  of  leaves  that  intervenes  between  the 
true  leaves  and  the  calyx  of  a  plant.  When  the  time  arrives  for  a 
plant  to  fructify,  a  change  comes  over  its  constitution,  and  parts  are 
expanded,  which,  although  under  ordinary  circumstances  they  would 
have  become  leaves,  yet  at  this  peculiar  time  are  less  developed,  and 
appear-in  the  form  of  scales  or  half -formed  leaves.  Of  these  the  exter- 
nal are  bracts,  the  next  combine  with  each  other  and  become  calyx, 
the  next  assume  the  form  of  petals,  and  so  on.  Therefore  whatever 
intervenes  between  the  true  leaves  and  the  calyx  is  bract. 

BRADYPUS,  a  genus  of  Mammals  belonging  to  the.order  Edentata 
of  Cuvier,  and  together  with  the  genus  Unau,  or  Cholwpus,  composing 
a  small  family  to  which  Cuvier  gave  the  appellation  of  Tardigrada, 
from  the  peculiar  conformation  of  their  extremities,  and  the  remark- 
able slowness  of  their  pace.  Both  these  genera  were  formerly  included 
by  Linnseus  hi  the  same  group,  under  the  common  name  of  Bradypua, 
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or  Sloth ;  but  later  zoologists  have  separated  them,  on  account  of 
certain  anomalies  in  their  organic  structure.  It  must  however  be 
confessed  that  the  two  genera  of  Sloths  are  closely  approximated  to 
one  another  in  many  essential  details  both  of  structure  and  economy  ; 
and  this  fact  is  the  more  remarkable  and  interesting  since  the  modifi- 
cations upon  which  their  generic  distinction  has  been  founded  are 
greater,  and,  as  we  might  naturally  presume,  more  influential,  than 
those  which  frequently  characterise  two  different  families. 

The  order  Edentata  comprises  a  number  of  genera,  perhaps  the 
most  singular  and  anomalous  among  Mammals,  differing  widely  from 
all  other  quadrupeds,  but  unfortunately  possessing  so  few  natural 
affinities  or  relations  of  resemblance  among  themselves,  that  the 
order  Edentata  is  sometimes  regarded  as  the  most  arbitrary  and  arti- 
ficial of  all  the  primary  groups  into  which  Cuvier  and  Geoffroy  have 
divided  the  Mammalia.  The  family  Tardigrada,  or  Sloths,  are  more 
especially  deserving  of  attention,  as  well  from  the  singularity  of  their 
physical  structure,  and  the  mistakes  which  have  hitherto  prevailed 
among  naturalists  concerning  the  habits  and  manners  of  these  singular 
animals,  as  on  account  of  the  relation  which  they  present  in  their 
osteological  details  to  the  Megatherium,  the  most  curious  and  anoma- 
lous of  extinct  animals.  This  family  is  distinguished  from  the  other 
Edentata  by  a  short  round  head,  and  the  presence  both  of  molar  and 
canine  teeth,  the  incisors  alone  being  deficient ;  but  above  all  by  the 
great  length  and  singular  structure  of  their  arms,  which,  adapting 
them  to  a  mode  of  progression  altogether  peculiar  to  themselves,  and 
consequently  disqualifying  them  for  the  exercise  of  that  species  of 
locomotion  common  to  ordinary  quadrupeds,  have  caused  them  to  be 
considered  as  the  most  miserable  and  unfortunate  of  beings,  imperfect 
monsters  of  creation,  equally  remarkable  for  their  disgusting  appear- 
ance and  helpless  condition. 


Sloth  {Sraclypus  trUJactylus). 


To  enable  us  clearly  to  comprehend  the  nature  and  functions  of  these 
animals,  it  will  be  necessary  to  enter  into  a  short  description  of  parts  of 
their  osteological  structure.  The  view  here  given  of  the  skeleton  of  the 
Sloth  (Bradypus  tridaclylus)  seems  to  indicate  a  distortion  of  certain 
parts  and  proportions  altogether  opposed  to  freedom  of  motion,  at. 
least  of  that  kind  of  motion  with  which  we  are  familiar  in  ordinary 
quadrupeds.  The  arm  and  fore-arm  taken  together  are  nearly  twice 
as  long  as  the  leg  and  thigh,  so  that  if  the  animal  attempts  to  walk  on 
all-fours  it  is  obliged  to  trail  itself  painfully  and  slowly  on  its  elbows, 
and  if  it  stands  upright  on  the  hind  legs  the  arms  are  so  long  that 
the  fore  fingers  touch  the  ground.  This  disproportion  between  the 
anterior  and  posterior  extremities,  obviously  deprives  these  animals 
of  the  power  of  moving  on  a  plain  surface  with  that  speed  which  is  so 
admirable  in  the  generality  of  quadrupeds ;  and  accordingly  we  are 
assured  by  all  observers,  that  their  mode  of  progression  under  these 
circumstances  is  of  the  most  slow  and  painful  nature.  The  Sloths 
however  are  not  terrestrial  animals,  but  live  entirely  among  the  thick 
branches  of  trees  in  the  most  extensive  and  solitary  forests.  This 
remarkable  disproportion  of  their  fore-arms  is  common  to  another 
genus  of  arboreal  mammals,  the  real  apes,  in  which,  far  from  retarding 
their  motions,  this  peculiar  structure  is  of  the  most  essential  import- 
ance in  adding  to  their  agility.  But  the  Sloths  partake  of  none  of 
the  accessory  advantages  which  the  Apes  possess.  They  have  no 
opposeable  thumb  ;  their  fingers  are  short,  and  so  perfectly  rigid  that 
the  joints  ossify  at  a  very  early  period  of  the  animal's  life,  leaving 
them  totally  incapable  of  individual  motion,  whilst  they  are  at  the 
same  time  so  completely  enveloped  in  the  common  integuments  of 
the  hand  that  nothing  is  to  be  seen  externally  except  the  immense 
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crooked  claw8  with  which  they  are  provided.  The  wrist  and  ankle 
also  are  articulated  or  joined  to  the  fore-arm  and  leg  in  an  oblique 
direction  ;  so  that  the  palm  or  sole,  instead  of  being  directed  down- 
wards towards  the  surface  of  the  ground,  as  in  other  animals,  is 
turned  inwards  towards  the  body,  in  such  a  manner  as  to  render  it 
impossible  for  the  Sloth  to  place  the  sole  of  its  foot  straight  down 
upon  a  level  surface,  but  to  compel  it,  under  such  circumstances,  to 
rest  upon  the  external  edge  of  the  foot.  This  position  is  obviously 
but  ill  adapted  for  ease  or  facility  of  motion.     But  there  is  still 


If  placed  upon  a  plain  surface,  the  Sloth  moves  with  difficulty  and 
only  by  seizing  upon  the  little  asperities  which  he  finds  in  his  way, 
and  by  that  means  dragging  his  body  slowly  forwards,  just  as  we  may 
observe  a  bat  to  do  under  similar  circumstances.  But  this  is  a  situa- 
tion equally  foreign  to  the  habits  and  economy  both  of  the  Sloth  and 
of  the  bat ;  and  we  are  no  more  justified  in  judging  of  the  nature  of 
the  one  under  these  circumstances,  than  we  should  be  in  reasoning 
upon  the  habits  of  the  other.  The  Sloth  is  eminently  an  arboreal 
quadruped  :  it  is  produced,  it  lives,  and  it  dies  in  the  trees ;  it  very 


Skeleton  of  the  Sloth  (B.  tridactylus). 


another  singularity  in  the  structure  of  the  foot  of  this  animal  which 
materially  increases  its  difficulties  of  progression  on  a  plain  surface. 
This  arises  from  the  peculiar  form  of  the  last  phalanx  or  joint  of  the 
fingers  and  toos,  that,  namely,  which  gives  insertion  to  the  claws, 
and  which  is  articulated  with  the  second  phalanx  in  such  a  manner 
as  to  permit  the  fingers  and  claws  to  be  strongly  bent  inwards  along 
the  palm  and  arm,  but  at  the  same  time  prevents  the  animal  from 
raising  them  upwards  or  opening  the  hand  beyond  a  certain  position. 
This  structure  is  exactly  the  reverse  of  what  we  observe  in  the  com- 
mon cat,  which  has  the  phalanxes  of  the  toes  formed  in  such  a 
mauner  as  to  keep  ,the  claws  habitually  retracted  or  drawn  up,  so 
that  it  requires  a  considerable  degree  of  muscular  force  to  extend  or 
depress  them.  In  the  Sloths,  on  the  contrary,  they  are  naturally 
depressed  in  the  position  represented  in  the  figure  of  the  skeleton,  and 
the  muscular  force  is  exerted  to  expand  or  open  them.  The  claws 
themselves  are  of  a  size  altogether  enormous,  surpassing  the  entire 
foot  in  length.  They  are  so  sharp  and  crooked  that  they  readily 
seize  upon  the  smallest  inequalities  in  the  bark  of  the  trees  and 
branches  among  which  the  animals  habitually  reside  ;  and,  united  to 
the  great  muscular  strength  and  rigid  formation  of  the  extremities, 
furnish  the  most  powerful  weapons  of  defence.  Nor  are  the  form 
and  articulation  of  the  posterior  extremities  less  singular  than  those 
of  the  anterior.  The  formation  of  the  pelvis  alone  is  of  such  a  nature 
as  to  render  it  im- 
possible for  the 
Sloths  to  walk  after 
the  manner  of  ordi- 
nary quadrupeds ; 
and  the  mode  in 
which  the  hind 
legs  are  articulated 
with  the  pelvis,  to 
use  the  expression 
of  Baron  Cuvier, 
seems  almost  ex- 
pressly arranged  for 
the  purpose  of  de- 
priving the  animal 
of  the  use  of  its 
legs  altogether. 
"If,"  says  M.  Cu- 
vier, "we  consider 
the  Sloths  in  the 
relation  which  they 
bear  to  other  ani- 
mals, the  general 
laws  of  organisation  at  present  existing  apply  so  little  to  their  structure, 
the  different  parts  of  their  body  seem  so  completely  contradictory 
of  those  laws  of  co-existence  which  we  have  found  established  in  the 
rest  of  the  animal  kingdom,  that  we  might  be  almost  tempted  to 
consider  them  as  the  remains  of  a  former  order  of  things,  the  living 
relics  of  that  precedent  nature  of  which  we  are  obliged  to  seek  the  other 
ruins  beneath  the  surface  of  the  earth,  and  that  they  escaped  by  some 
miracle  the  catastrophe  which  destroyed  their  contemporary  species." 
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rarely  voluntarily  descends  to  the  surface  of  the  earth,  and  those 
therefore  who  observe  it  in  that  situation,  have  not  a  favourable 
opportunity  of  judging  of  its  nature  and  functions. 

We  are  indebted  to  the  valuable  observations  of  Mr.  Waterton, 
during  his  '  Wanderings '  in  South  America,  for  a  final  and  satis- 
factory explanation  of  the  apparent  difficulties  and  inconsistencies 
in  the  structure  and  habits  of  the  Sloth.  "  The  sloth,"  says  this 
traveller,  "in  its  wild  state,  spends  its  whole  life  in  the  trees,  and 
never  leaves  them  but  through  force  or  accident ;  and  what  is  more 
extraordinary,  not  upon  the  branches  like  the  squirrel  and  monkey, 
but  under  them.  He  moves  suspended  from  the  branch,  he  rests 
suspended  from  the  branch,  and  he  sleeps  suspended  from  the  branch. 
Hence  his  seemingly  bungled  composition  is  at  once  accounted  for ; 
and  in  lieu  of  the  sloth  leading  a  painful  life  and  entailing  a  melan- 
choly existence  upon  its  progeny,  it  is  but  fair  to  conclude  that  it 
just  enjoys  life  as  much  as  any  other  animal,  and  that  its  extraordinary 
formation  and  singular  habits  are  but  further  proofs  to  engage  us  to 
admire  the  wondeiful  works  of  Omnipotence."  Nor  are  the  motions 
of  this  animal  so  slow  while  suspended  in  this  strange  position,  nor 
his  habitat  so  circumscribed  as  naturalists  have  hitherto  imagined. 
"  The  Indians,"  continues  Mr.  Waterton,  "  have  a  saying  that  when 
the  wind  blows  the  sloths  begin  to  travel.  In  fact  during  calm 
weather  they  remain  tranquil,  probably  not  liking  to  cling  to  the 
brittle  extremities  of  the  branches,  lest  they  should  break  whilst  the 
animals  are  passing  from  one  tree  to  another ;  but  as  soon  as  the 
wind  rises  the  branches  of  the  neighbouring  trees  become  interwoven, 
and  then  the  sloth  seizes  hold  of  them  and  pursues  his  journey  in 
safety.  He  travels  at  a  good  round  pace,  and  were  you  to  see  him,  as 
I  have  done,  passing  from  tree  to  tree,  you  would  never  think  of 
calling  him  a  sloth."  Stedman,  in  his  'History  of  Surinam,' has  an 
engraving  of  a  Sloth  in  this  position,  which  we  have  copied,  as  illus- 
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trating  its  singular  mode  of  progression.  A  specimen  of  L'holwpvs 
didactylus,  the  Two-Toed  Sloth,  is  now  living  in  the  Gardens  of  the 
Zoological  Society,  Regent's  Park. 

The  conformation  of  the  extremities  is  not  the  only  part  of  iU 
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anatomy  in  which  the  Sloth  differs  from  ordinary  mammals.  The 
ut  mber  and  form  of  the  bones  which  compose  the  trunk,  the  nature 
of  its  teeth,  and  the  conformation  of  its  stomach  and  intestines,  are 
all  peculiar.  The  stomach  is  divided  by  transverse  ligatures  into  four 
•>  n  u-ate  compartments,  which  bear  a  distant  resemblance  to  the  four 
si  omacLj  of  ruminating  animals  :  they  do  not  however  exercise  the 
functions  of  these  organs,  nor  do  the  Sloths  regurgitate  their  food,  or 
b abject  it  to  a  second  process  of  mastication  like  the  ox  and  the 
sheep.  The  intestines  also  are  unusually  short  for  an  animal  which 
lives  entirely  upon  vegetable  substances,  scarcely  equalling  twice  the 
length  of  the  body,  whilst  those  of  ruminants  frequently  exceed  ten 
times  those  dimensions.  Their  simplicity  and  diminutive  size  in  the 
Sloth.s  appear  to  be  compensated  by  the  superior  and  unusual  com- 
plication of  the  stomach, — which,  retaining  the  food  for  a  longer 
period  than  in  ordinary  non-ruminating  animals,  allows  it  to  be  more 
perfectly  macerated,  and  prepared  for  the  action  of  the  absorbent 
vessels  which  imbibe  its  nutritious  particles  in  its  passage  through 
Hie  intestines.  The  number  of  vertebra;  in  the  necks  of  mammals  is 
generally  seven,  so  that  the  whales  and  dolphins,  which  have  scarcely 
any  neck  at  all,  as  well  as  the  giraffe  and  camel,  which  have  it 
developed  in  a  most  unusual  degree,  are  all  found  to  agree  in  this 
particular,  however  widely  they  differ  in  other  respects:  the  B. 
tridactylus  alone  forms  an  exception  to  this  otherwise  universal  rule, 
in  h  iving  nine  cervical  vertebras.  What  renders  this  circumstance 
atill  more  surprising  is,  that  the  neck  of  the  Sloth  (B.  tridactylus), 
notwithstanding  its  two  supernumerary  vertebrae,  is  far  from  long — - 
being  on  the  contrary  much  too  short  for  its  long  fore  legs  if  it  were 
compelled  to  seek  its  food  on  the  ground  like  other  animals.  But 
this  defect  is-  compensated,  as  well  by  the  nature  of  the  situation 
which  it  habitually  occupies,  suspended  from  the  horizontal  branches 
of  the  trees,  as  by  its  power  of  using  the  fore  paw  as  a  hand  in 
conveying  the  food  to  its  mouth,  which,  notwithstanding  the  rigidity 
of  its  members,  it  does  with  great  address  with  one  paw,  whilst  it 
clings  firmly  to  the  branches  by  means  of  the  other  three. 

The  dental  system  of  the  Sloths  is  the  most  simple  that  can  well  be 
conceived.  They  have  no  incisor  teeth,  but  canines  and  molars  only  ; 
and  in  the  B.  tridactylus  the  canines  are  diminutive,  and  in  all  respects 
very  similar  to  the  other  teeth.  The  molar  teeth  are  universally  eight 
in  the  upper  jaw  and  six  in  the  lower,  four  and  three  on  eithe'r  side 
respectively.  Their  construction  is  most  simple,  consisting  merely  of 
a  cylinder  of  bone,  enveloped  in  enamel,  and  hollow  at  both  ends, — at 
the  upper  by  continual  detrition,  and  at  the  under  by  default  of  ossifi- 
cation. They  have  no  lamina  of  enamel  penetratiug  the  body  of  the 
tooth,  as  in  other  herbivorous  animals,  which  renders  them  such 
effective  instruments  in  grinding  and  masticating  vegetable  substanees. 
Hence  it  results,  that  the  mastication  of  the  Sloth  must  be  extremely 
imperfect,  though  the  defect  of  dentition  is  probably  compensated  in 
some  degree  by  the  superior  complication  of  the  stomach. 

The  genera  Bradypus  and  Cholcepus,  together  with  the  extinct  fossil 
animals  which  have  been  called  Megatherium  and  Merjalonyx,  and 
which,  with  the  form  and  organisation  of  a  sloth,  nearly  equalled  the 
elephant  in  size,  constitute  the  Cuvierian  family  Tardigrada.  Besides 
the  difference  of  the  canine  teeth,  which  are  completely  developed  in 
Cholcepus  and  in  Bradypus,  of  the  same  form  and  subject  to  the  same 
detrition  as  the  molars,  these  two  genera  are  distinguished  from  one 
another  by  the  number  of  toes  on  the  fore  feet,  which  are  three  in  the 
Bradypus  and  only  two  in  the  Chokepus  ;  by  the  comparative  length 
of  the  fore-arms,  which  are  much  longer  in  the  former  than  in  the 
latter ;  by  the  number  of  cervical  vertebra  in  the  Bradypus,  as  already 
mentioned  ;  by  the  equally  unusual  number  of  ribs  in  Chokepus,  which 
amount  to  no  fewer  than  forty-six,  the  greatest  number  hitherto 
found  in  any  mammal,  the  species  of  Bradypus  having  but  thirty-two ; 
and  by  numerous  other  modifications  which  it  is  unnecessary  to 
enumerate. 

The  Sloths  are  known  to  bring  forth  and  suckle  their  young  like 
ordinary  quadrupeds.  For  this  purpose  they  have  two  mamma?, 
which  are  situated  on  the  breast ;  and  the  young  Sloth,  from  the 
moment  of  its  birth,  adheres  to  the  body  of  its  parent  till  it  acquires 
sufficient  size  and  strength  to  shift  for  itself.  The  head  of  the  Sloth 
or  Ai  (B.  tridactylus)  is  short,  the  face  small  and  round  like  that  of 
the  American  monkeys,  the  ears  concealed  in  the  long  hair  which  sur- 
rounds them,  the  eyes  small  and  deeply  sunk  in  the  head,  and  the  tail 
a  mere  rudiment.  This  species  is  found  only  in  the  most  gloomy  and 
retired  tropical  forests  of  South  America.  The  Indians  like  its  flesh, 
and  are  in  continual  pursuit  of  it. 

In  the  list  of  specimens  of  Mammalia  in  the  British  Museum  three 
species  of  Bradypus  and  one  of  Choleepus  are  given.  Several  varieties 
have  been  described. 

B.  tridactylus,  the  Sloth  or  Ai.  It  has  a  short  round  head,  furnished 
with  coarse  shaggy  hair,  disposed  on  the  crown  in  verging  rays,  like  that 
of  the  human  species ;  the  face  is  of  a  yellowish  colour,  covered  with 
very  shoi-t  hair,  whilst  that  of  the  body  and  extremities  is  universally 
long  and  shaggy ;  the  eyes  are  encircled  by  a  brown  ring ;  the  hair  of  the 
body  varied  with  irregular  patches  of  dark  and  light  brown,  or  silvery 
white  ;  between  the  shoulders  there  is  an  oval  patch  of  short  orange- 
coloured  hair,  of  a  finer  quality  than  that  found  on  other  parts  of  the 
body,  and  divided  in  the  centre  by  a  longitudinal  black  stripe ;  the 
throat  and  breast  are  frequently  of  a  light  straw-colour.    The  texture 
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of  the  hair  is  altogether  peculiar,  and  more  nearly  resembles  dry  hay, 
or  grass  shrivelled  and  withered  by  the  sun,  than  the  hair  of  ordinary 
quadrupeds.  It  is  coarse  and  flattened  at  the  extremity,  but  as  small 
at  the  root  as  the  finest  spider's  web  ;  and  its  dry  and  withered  appear- 
ance forms  the  Ai's  principal  security  against  its  pursuers,  as  it  rendera 
it  extremely  difficult  to  detect  it  whilst  at  rest  among  the  branches 
covered  with  bark  and  irioss  of  the  same  colour.  It  is  only  when  in 
motion  that  it  can  be  readily  distinguished  from  the  trunk  beneath 
which  it  hangs  suspended.  In  other  respects  different  individuals  of 
this  species  differ  considerably  from  one  another  in  the  shades  and 
disposition  of  their  colours,  and  in  the  intensity  of  the  mark  betwen 
the  shoulders  ;  some  even  want  this  latter  mark  altogether,  others  arj 
of  a  uniform  ash-colour  over  the  whole  body,  and  there  are  others 
still  which  have  the  hair  of  the  head  parted  in  the  centre,  and  hanging 
down  on  each  side ;  but  whether  these  constitute  distinct  species, 
or  mere  varieties  of  the  common  Ai,  is  a  point  hitherto  undetermined  : 
the  cabinets  of  Europe  do  not  afford  sufficient  materials  for  an  exten- 
sive comparison,  and  no  naturalist  has  ever  examined  the  Ais  with 
this  view  in  their  native  regions. 

B.  torc/uatus,  the  Gipakeiou,  is  a  very  distinct  species,  even  in  the 
bony  structure  of  its  cranium.  Its  face  is  naked,  and  of  a  black 
colour  ;  the  hair  of  its  body  less  flattened  and  withered-looking  than 
in  the  common  species  ;  the  forehead,  temples,  chin,  throat,  and  breast 
covered  with  reddish  or  rust-coloured  hair,  slightly  frizzled  ;  on  the 
crown  of  the  head  it  is  long  and  yellow,  and  on  the  rest  of  the  bod}' 
pale  orange ;  but  the  most  distinguishing  mark  of  the  species  is  a 
large  black  collar  which  completely  surrounds  the  neck.  Beneath  this 
outer  coat  there  is  an  inner  one  of  very  fine  fur,  which  is  of  a  dark 
brown  colour  on  the  collar,  but  gradually  diminishes  in  intensity 
towards  the  croup,  where  it  is  entirely  white. 

Both  these  species  feed  upon  the  leaves  of  trees,  and  bring  forth 
but  a  single  young  one  at  a  birth.  AVhen  in  motion  in  the  forests 
they  emit  a  feeble  plaintive  cry,  resembling  the  word  '  Ai,'  and  which 
is  the  origin  of  the  name  they  bear  among  the  Europeans  settled  in 
America.  They  are  extremely  retentive  of  life,  and  have  been  seen  to 
move  their  legs  and  exhibit  other  symptoms  of  vitality  a  full  half- 
hour  after  being  deprived  of  the  heart  and  other  viscera. 

B.  gularis,  the  Yellow-Faced  Sloth,  is  supposed  by  some  to  be  a 
variety  of  B.  tridactylus. 

BRAGANTIAj  a  genus  of  plants  belonging  to  the  natural  order 
Aristolochiacece.  One  of  the  species,  B.  tomentosa,  is  said  by  Dr. 
Horsfield  to  be  intensely  bitter,  and  to  be  used  as  a  medicine 
in  Java. 

BRAIN,  a  soft  and  pulpy  organ,  which  in  man  occupies  the  cavity 
of  the  cranium,  and  forms  one  of  the  central  masses  of  the  nervous 
system.  [Nervous  System.]  In  man  and  all  the  higher  animals  the 
nervous  system  consists  of  four  distinct  parts — the  white  threads 
called  Nerves,  knots  or  masses  of  nervous  matter  situated  along  the 
course  of  the  nerves  called  Ganglions,  a  long  cord  of  nervous  matter 
filling  the  cavity  of  the  vei-tebral  or  spinal  column  called  the  Spinal 
Cord,  and  a  large  mass  of  nervous  matter  now  generally  considered 
as  a  continuation  and  expansion  of  the  spinal  cord  called  the  Brain. 
The  Spinal  Cord  and  Brain  constitute  the  two  central  masses  of  the 
nervous  system,  that  is,  the  immediate  seat  of  the  functions  peculiar 
to  this  system. 

The  general  mass  of  nervous  matter  designated  under  the  common 
term  Brain,  together  with  its  membranes,  vessels,  and  nerves,  com- 
pletely fills  the  cavity  of  the  skull.  This  mass  is  divided  into  three 
parts,  the  Cerebrum,  or  brain  proper,  which  occupies  the  whole  of  the 
superior  part  of  the  cavity  of  the  cranium ;  the  Cerebellum,  much 
smaller  than  the  cerebrum,  whence  its  name,  Little  Brain,  which 
occupies  the  lower  and  back  part  of  the  cavity  of  the  cranium  ;  and 
the  Medulla  Oblongata,  by  much  the  smallest  portion  of  the  mass, 
situated  at  the  basis  of  the  cavity  beneath  the  cerebrum  and  cere- 
bellum. The  medulla  oblongata  passes  out  of  the  cavity  of  the 
cranium  into  that  of  the  vertebral  canal  by  the  foramen  magnum  of 
the  occipital  bone,  being  continuous  with  and  forming  the  commence- 
ment of  the  spinal  cord. 

This  general  nervous  mass  is  closely  enveloped  in  three  distinct 
membranous  coverings,  two  of  which  have  been  called  '  matres,' 
from  the  fanciful  notion  that  they  give  rise  to  all  the  other  membranes 
of  the  body.  The  external  covering  termed  Dura  Mater,  from  its 
being  of  a  firmer  texture  than  the  other  two  membranes,  incloses 
the  brain  with  all  its  appendages,  and  lines  the  whole  internal  surface 
of  the  bones  of  the  cranium.  It  is  of  a  fibrous  texture,  the  com- 
ponent fibres  interlacing  each  other  in  every  possible  direction,  and 
forming  by  their  firmness  and  density  the  thickest  and  strongest 
membrane  of  the  whole  body.  By  its  external  surface  the  dura 
mater  adheres  everywhere  to  the  inner  surface  of  the  cranium,  just 
as  the  periosteum  adheres  to  other  bones.  When  torn  from  the 
cranium  this  surface  appears  somewhat  rough  and  irregularly  spotted 
with  bloody  points,  which  are  the  lacerated  orifices  of  vessels  that  pass 
between  the  membrane  and  the  surrounding  bones.  These  vessels 
are  much  more  numerous  in  the  young  than  in  the  adult,  and  are 
most  abimdant  at  the  sutures  or  junctions  of  the  bones  that  compose 
the  skull.  The  inner  surface  of  the  dura  mater,  which  is  shining 
and  smooth,  is  lubricated  and  kept  in  a  state  of  moisture  by  a  fluid 
secreted  by  its  own  vessels.    This  membrane  performs  a  twofold 
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office  ;  it  supplies  the  place  of  the  periosteum  to  the  inner  surface  of 
the  bones  of  the  cranium,  sustaining  their  nutrient  vessels  ;  and  it 
serves  as  a  defence  to  the  brain,  and  a  support  to  the  different  masses 
into  which  it  is  divided. 

The  dura  mater  gives  off  several  elongations  or  productions  called 
processes,  which  descend  between  certain  portions  of  the  brain ; 
the  most  remarkable  of  which  is  termed  the  superior  longitudinal 
process,  which  extends  from  the  fore  to  the  back  part  of  the  skull 
between  the  lateral  halves  of  the  cerebrum.  Narrow  in  front,  it 
becomes  gradually  broader  as  it  passes  backwards,  bearing,  as  has 
been  conceived,  some  resemblance  in  shape  to  a  sickle  or  scythe, 
whence  the  common  name  of  it,  falx  cerebri. 

Where  the  falx  cerebri  terminates  behind,  there  proceeds  a  large 
lateral  expansion  of  the  same  membrane,  extending  across  the  back 
part  of  the  skull  beneath  the  posterior  parts  of  the  cerebrum,  and 
forming  a  complete  floor  or  vault  over  the  cerebellum.  This  mem- 
branous expansion  is  called  tentorium,  the  obvious  use  of  which  is  to  I 
prevent  the  cerebrum  from  pressing  upon  the  cerebellum ;  while  from 
the  middle  of  the  tentorium  proceeds  another  membranous  expansion,  1 
which  descends  .between  the  lobes  of  the  cerebellum,  and  terminates 
insensibly  at  the  edge  of  the  foramen  magnum,  performing  for  the 
cerebellum  the  same  office  as  the  falx  performs  for  the  cerebrum  : 
hence  it  is  called  falx  cerebelli. 

Moreover  the  component  fibres  of  the  dura  mater  in  certain  parts 
of  its  course  separate  into  layers,  which  are  so  disposed  as  to  leave 
spaces  between  them,  for  the  most  part  of  a  triangular  form.  These 
triangular  spaces,  which  are  commonly  termed  sinuses,  arc  lined  by  a 
smooth  membrane  perfectly  analogous  to  that  which  lines  the  veins 
in  the  other  parts  of  the  .body,  and  these  sinuses  perform  the  office 
of  veins,  returning  the  blood  from  all  the  parts  of  the  brain  to  the 
neck.  Nothing  analogous  to  this  structure  occurs  in  any  other  part  J 
of  the  venous  Bystem.  In  almost  every  other  part  of  the  body  the 
pressure  of  surrounding  parts  is  a  most  important  aid  to  these 
vessels  in  enabling  them  to  carry  on  the  circulation  of  the  blood ; 
but  in  the  brain  the  venous  tubes  are  guarded  from  pressure,  the 
dense  dura  mater  being  for  this  purpose  stretched  so  tensely  over 
them  that  the  weight  of  the  surrounding  parts  is  completely  taken 
off  them. 

The  smooth  surface  of  the  brain  which  is  exposed  on  the  reflection 
of  the  dura  mater,  is  formed  by  its  second  investing  membrane  which 
is  named  the  Tunica  Arachnoidea,  from  the  extreme  tenderness  and 
delicacy  of  its  tissue,  which  gives  it  a  resemblance  to  a  spider's  web. 
This  thin  colourless  and  transparent  membrane  is  spread  uniformly 
over  the  surface  of  the  brain,  covering  all  the  eminences  termed 
convolutions  (fig.  i.  2,  2),  but  not  insinuating  itself  between  any  of 
the  depressions  between  the  convolutions.  (Fig.  iv.  7.)  On  account  of 
its  extreme  tenuity  and  its  close  adhesion  to  the  membrane  beneath 
it,  it  cannot  be  easily  separated  from  the  latter ;  but  there  are 
situations  at  the  basis  where  the  arachnoid  membrane,  as  it  passes 
between  opposite  parts  of  the  brain,  can  be  seen  distinct  from  the 
subjacent  tunic. 

The  third  investing  membrane,  the  Pia  Mater,  derives  its  name 
like  the  former  from  the  tenderness  and  delicacy  of  its  tissue ;  but 
unlike  the  tunica  arachnoidea,  in  which  not  a  single  blood-vessel 
has  hitherto  been  described,  the  pia  mater  is  exceedingly  vascular. 
The  blood-vessels  with  which  every  part  of  this  delicate  membrane 
is  covered  are  the  nutrient  arteries  of  the  brain  ;  before  they  pene- 
trate the  brain  these  vessels  divide,  subdivide,  and  ramify  to  an 
extreme  degree  of  minuteness  upon  the  external  surface  of  this 
membrane,  so  that  the  blood  does  not  enter  the  tender  cerebral 
substance  with  too  great  force.  When  a  portion  of  the  pia  mater  i.s 
gently  raised  from  the  brain,  these  blood-vessels  appear  as  exceedingly 
fine  delicate  threads,  which  on  account  of  the  elasticity  with  which 
they  are  endowed  are  capable  of  elongation  as  they  are  drawn  out  of 
the  cerebral  substance.  As  the  pia  mater  contains  and  supports  the 
nutrient  vessels  of  the  brain,  this  membrane  is  not  only  spread  as  a 
general  envelope  over  its  entire  surface,  but  it  penetrates  between  all 
its  convolutions,  and  lines  every  cavity  which  is  formed  in  it. 

It  has  been  stated  that  the  large  portion  of  the  cerebral  mass, 
termed  the  cerebrum,  occupies  the  whole  of  the  upper  part  of  the 
cavity  of  the  cranium.  The  cerebrum  is  divided  into  two  equal 
lateral  halves  termed  hemispheres  (fig.  i.  2,  2),  which  have  an  ovoid 
figure  somewhat  resembling  an  egg  cut  longitudinally  into  two  equal 
parts.  The  hemispheres  are  separated  from  each  other  by  the 
membrane  already  described,  the  falx  cerebri  (fig.  i.  3) ;  and  their 
inner  sides  in  apposition  with  the  falx  are  flattened,  while  their  upper 
and  outer  surfaces  are  convex,  being  accurately  adapted  to  the 
concavity  formed  by  the  inner  surface  of  the  bones  of  the  cranium. 

Each  hemisphere  is  subdivided  into  an  anterior,  a  middle,  and  a 
posterior  lobe,  but  it  is  only  on  the  under  surface  of  the  brain  that 
ehese  lobes  are  accurately  defined.  (Fig.  ii.  1,  2,  3.)  The  anterior  and 
middle  lobes  are  separated  from  each  other  by  a  deep  fissure  named 
the  fissura  sylvia  (fig.  ii.  4),  which  extends  obliquely  backwards  from 
the  basis  to  a  considerable  depth  between  the  convolutions ;  but  the 
middle  is  distinguished  from  the  posterior  lobe,  not  by  a  fissure  but 
by  a  superficial  excavation  on  the  under  surface  of  the  posterior  lobe. 
(Fig.  ii.  5.)  The  anterior  lobes  rest  upon  the  orbital  plates  of  the 
frontal  bone;  the  middle  lobes  are  lodged  in  the  temporal  fos3re 
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formed  by  the  sphenoid  and  temporal  bones,  while  the  posterior  lobes 
are  supported  upon  the  tentorium. 

The  whole  of  the  external  convex  surface  of  the  hemispheres  ij 
divided  into  numerous  eminences  termed  convolutions,  which  run  in 


l 


Fig.  I. — Upper  Surface  of  the  Brain* 
1,  Cut  edge  of  the  hones  of  the  cranium  ;  2,  superior  convex  surface  of  the 
two  hemispheres  of  the  cerebrum,  with  their  convolutions  ;  3,  separation  between 
the  two  hemispheres  of  the  cerebrum,  occupied  by  the  falx  cerebri. 


Fig.  II. — Base  of  the  Brain. 
1,  Anterior  lobes  of  the  cerebrum  ;  2,  middle  lubes  of  the  cerebrum  ;  3,  pos- 
terior lobes  of  the  cerebrum ;  4,  fissure  separating  the  anterior  from  the  middle 
lobes,  named  the  fissura  sylvia ;  5,  situation  of  the  superficial  excavation 
forming  the  boundary  between  the  middle  and  the  posterior  lobes ;  G,  the  two 
hemispheres  of  the  cerebellum,  composed  of  flattened  lamina;  or  layers;  7,  the 
medulla  oblongata,  which,  in  this  position  of  the  brain,  rests  upon  and  covers 
the  vermiform  process  ;  8,  corpora  pyramidalia  ;  9,  corpora  olivaria ;  10,  tuber 
annulare,  or  pons  varolii;  11,  decussation  of  the  corpora  pyramidalia; 
a,  b,  c,  d,  cerebral  nerves. 

different  directions,  and  are  of  different  sizes  and  lengths  in  different 
parts  of  the  hemisphere.  (Fig.  i.  2,  2.)  The  depressions  or  fissures 
between  the  convolutions,  termed  clefts,  or  sulci,  generally  penetrate 
the  consistence  of  the  brain  to  the  depth  of  about  an  inch  or  an 
inch  and  a  half.    (Fig.  iv.  7.)    The  greater  number  of  these  purbue  a 
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zigzag  course,  but  some  run  longitudinally,  others  obliquely ;  some 
communicate  with  each  other,  while  others  terminate  separately  in 
the  substance  of  the  brain.    (Fig.  iv.  7.) 

The  nervous  matter  constituting  the  cerebrum  is  composed  of  two 
distinct  substances,  which  differ  from  each  other  materially  both  in 
their  colour  and  consistence.  (Fig.  iv.  7.)  The  outer  substance  is 
sometimes  termed  cineritious,  from  its  being  of  a  grayish-brown 
colour ;  at  other  times  cortical,  from  its  surrounding  the  inner  part 
of  the  brain,  as  the  bark  the  inner  parts  of  the  tree ;  by  some  it 
is  also  called  glandular,  and  by  others  secretory,  from  the  supposition 
that  its  nature  is  that  of  a  gland,  and  that  it  secretes  a  peculiar 
fluid.  It  is  of  a  softer  consistence  than  the  inner  part,  and  leaves  by 
desiccation  a  smaller  quantity  of  solid  residuum.  It  is  composed 
almost  entirely  of  blood-vessels  connected  and  sustained  by  exceed- 
ingly fine  cellular  membrane.  Its  structure  is  uniform  throughout, 
presenting  no  appearance  whatever  of  a  fibrous  texture.  It  gives  to 
the  entire  surface  of  the  cerebrum  an  external  covering,  generally 
about  the  tenth  of  an  inch  in  thickness.    (Fig.  iv.  7.) 

The  inner  substance,  termed  white  or  medullary  (fig.  iv.  7),  is  firmer 
in  consistence  and  larger  in  quantity  than  the  gray  matter  ;  and  when 
an  incision  is  made  into  it,  its  surface  is  spotted  with  red  points,  the 
cut  orifices  of  its  vessels,  which  vary  in  number  and  size  according  as 
they  may  be  more  or  less  distended  with  blood.  It  is  now  universally 
agreed  that  this  part  of  the  brain  is  composed  of  fibres.  When 
examined  in  its  recent  and  most  perfect  state,  especially  after  it  has 
been  artificially  hardened  and  condensed  by  the  action  of  heat  or 
certain  chemical  substances,  if  it  be  carefully  scraped  with  a  blunt 
instrument  these  fibres  become  perfectly  distinct  and  are  of  consider- 
able magnitude,  with  furrows  between  them,  which  for  the  most  part 
are  placed  in  such  a  direction  as  to  converge  towards  the  base  of  the 
brain.  (Fig.  iv.  6,  5,  4.)  The  fibres  do  not  merely  unite,  forming  what 
are  called  commissures,  but  they  actually  cross  each  other  and  pass 
into  the  opposite  sides  of  the  body.  This  decussation  of  the  medullary 
fibres  has  been  demonstrated  in  the  most  satisfactory  manner  by 
Drs.  Gall  and  Spurzheim. 

The  cerebellum  is  situated  at  the  basis  of  the  cerebrum  towards 
its  posterior  part.  (Fig.  ii.  6,  6.)  Its  form  is  elliptical,  its  largest 
diameter  extending  transversely  from  one  side  to  the  other.  (Fig.  ii.  6.) 
Like  the  cerebrum  it  is  divided  into  two  lateral  halves  or  hemispheres 
(fig.  ii.  0),  which  are  separated  by  the  falx  cerebelli.  In  the  centre  of 
its  upper  surface  there  is  a  distinct  prominence,  termed  the  vermiform 
process  (fig.  ii.  7),  which  may  be  considered  as  the  fundamental  part 
of  the  organ,  because,  in  the  lower  animals,  whatever  other  parts  of 
the  cerebellum  are  absent,  this  is  invariably  present,  affording  thus 
the  nucleus  or  rudiment  of  the  organ,  from  which,  by  the  addition  of 
other  parts,  as  the  hemispheres  or  lateral  lobes,  &c,  the  more  perfect 
organ  of  the  higher  animal  is  built  up. 

The  external  surface  of  the  cerebellum  is  divided  into  flattened 
strata  or  layers  (fig.  ii.  6),  separated  by  fissures  which  correspond  to 
the  clefts  or  sulci  between  the  convolutions.  The  pia  mater,  bearing 
the  nutrient  arteries  of  the  cerebellum,  passes  between  every  one  of 
these  fissures ;  while  the  arachnoid  membrane  is  simply  extended 
over  them.  If  a  vertical  section  be  made  through  either  hemisphere 
of  the  cerebellum,  a  thick  mass  of  white  substance  is  seen  in  the 
centre,  which,  as  it  divides  into  the  several  strata,  presents  an  arbor- 


Fig.  III. — Vertical  Section  of  the  Brain. 
1,  Bundles  of  medullary  fibres  in  the  central  part  of  the  nervous  apparatus  ; 

2,  white  matter  forming  the  centre  of  the  fundamental  part  of  the  cerebellum ; 

3,  vertical  section  of  the  cerebellum,  showing  the  arborescent  arrangement  of 
its  component  laminae,  and  forming  the  appearance  called  arbor  vitoo  ;  4,  situa. 
lion  of  the  third  ventricle  ;  5,  fibres  of  white  matter,  forming  the  septum 
lucidum,  the  medullary  layer  which  separates  the  two  lateral  ventricles  from 
each  other  ;  6,  fibres  of  white  matter,  forming  the  corpus  callosum,  immedi- 
ately beneath  which  are  situated  the  lateral  ventricles;  7,  convolutions  of  the 
cerebrum. 

escent  appearance  commonly  denominated  the  arbor  vita),  (Fig.  iii.  3.) 
These  strata  diverge  towards  the  circumference  of  the  cerebellum, 
and  are  covered  externally  by  gray  substance.    (Fig.  iii.  3.) 

In  front  of  the  cerebellum  is  placed  a  large  mass  of  nervous  matter, 
forming  a  very  considerable  eminence,  commonly  termed  the  tuber 
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annulare,  or  the  pons  varolii.  ( Fig.  ii.  10.)  The  external  Burface  of  this 
body  is  convex,  and  it  is  divided  into  two  lateral  halves  by  a  middle 
groove.  (Fig.  ii.  10.)  It  is  joined  to  the  cerebrum  by  two  thick  white 
cords  named  the  crura  cerebri,  and  to  the  cerebellum  by  two  similar 
cords  named  the  crura  cerebelli.  The  crura  cerebri  are  continued 
(from  the  tuber)  outwards  and  forwards  to  the  under  and  middle 
part  of  each  hemisphere  of  the  cerebrum,  in  which  they  are  lost.  In 
like  manner  the  crura  cerebelli  are  continued  outwards  and  backwards 
into  the  hemispheres  of  the  cerebellum,  in  which  they  terminate. 

The  Medulla  Oblongata  is  that  portion  of  the  cerebral  mass  which 
intervenes  between  the  tuber  annulare  and  the  foramen  magnum 
(fig.  ii.  7) :  beyond  the  foramen  magnum  it  takes  the  name  of  spinal 
cord.  On  the  anterior  surface  of  the  medulla  oblongata  there  are 
four  eminences  contiguous  to  each  other.  (Fig.  ii.  7.)  The  two  internal 
are  named  corpora  pyramidalia,  or  the  pyramids  (fig.  ii.  8) ;  and  the 
two  external  the  corpora  olivaria  (fig.  ii.  9),  or  the  olivary  bodies. 

If  the  membranes  which  invest  the  medulla  oblongata  are  carefully 
removed,  and  its  middle  groove  be  gently  drawn  asunder,  there  will 
be  discovered  four  or  five  bands  of  white  substance  ascending  obliquely 
from  one  side  of  the  medulla  to  the  other.  (Fig.  ii.  11.)  These  bands 
on  each  side  decussate,  some  of  them  passing  above  and  others  below 
those  of  the  other  side,  so  that  they  are  interwoven  like  plaited  straw. 
(Fig.  ii.  11.)  These  bands  are  named  the  decussating  bands  of  the 
corpora  pyramidalia,  and  their  decussation  is  conceived  to  explain  the 
phenomenon  familiar  to  the  physician  and  surgeon,  that  when  injury 
is  done  to  one  side  of  the  brain  a  consequent  disturbance  of  function 
is  manifested  on  the  opposite  side  of  the  body. 

Taken  as  a  whole,  the  nervous  mass  constituting  the  brain  is  strictly 
symmetrical,  that  is,  the  different  parts  of  which  it  is  composed  are 
so  arranged,  that,  if  the  organ  be  supposed  to  be  divided  into  two 
lateral  halves  by  a  plane  passing  perpendicularly  through  its  centre, 
the  parts  placed  on  each  side  of  this  plane  have  a  perfect  correspond- 
ence with  each  other,  and  form  in  fact  reduplications  of  each  other. 
(Fig.  ii.)  The  principal  parts  of  the  cerebral  mass  are  thus  double, 
but  they  are  all  united  on  the  median  line  with  their  fellows  of  the 
opposite  side.  This  union  is  effected  by  medullary  bands  of  various 
sizes  and  figures  which  pass  from  one  to  another,  called  commissures. 
Thus  the  double  parts  of  the  cerebellum  are  united  by  means  of  the 
large  mass  of  cerebral  matter  alreadj'  spoken  of  under  the  name  of 
tuber  annulare,  or  pons  varolii.  (Fig.  ii.  10.)  The  hemispheres  of  the 
cerebrum  are  united  chiefly  by  a  broad  expansion  of  medullary  matter, 
which  extends  transversely  across  from  the  bottom  of  one  hemisphere 
to  that  of  the  opposite  side,  called  the  corpus  callosum,  or  the  great 
commissure  of  the  brain.  (Fig.  iii.  6,6.)  There  are  other  connecting 
bands  of  smaller  size  by  which  minor  portions  of  the  cerebral  mass 
are  placed  in  communication,  into  a  description  of  which  it  is  not 
necessary  to  enter  here. 

The  cerebral  parts  are  separated  from  one  another  at  certain  places, 
and  the  intervals  form  cavities  which  are  termed  ventricles.  Of  these 
ventricles  there  are  commonly  enumerated  four,  all  of  which  are  in 
communication  with  each  other.  By  far  the  largest  of  these  are  the 
two  great  cavities  called  the  lateral  ventricles,  which  are  situated  in 
the  interior  of  the  hemispheres  of  the  cerebrum.  Commencing  in  the 
fore  part  of  the  anterior  lobes,  these  cavities  proceed  backwards  in  a 
direction  parallel  to  each  other  through  the  middle  into  the  posterior 
lobes.  Their  figure  is  winding  and  exceedingly  irregular,  and  they 
are  separated  from  each  other  by  a  tender  mass  of  medullary  matter 
termed  the  septum  lucidum.  (Fig.  iii.  5.)  They  are  lined  throughout 
by  a  fine  transparent  membrane,  which  secretes  a  fluid  that  keeps 
them  moist,  gives  them  a  bright  polished  appearance,  and  prevents 
them  from  uniting.  This  membrane  is  the  pia  mater,  which  is  con- 
tinued from  the  exterior  surface  of  the  brain  into  these  interior  cavities ; 
and  some  anatomists  describe  the  arachnoid  membrane  as  accompany- 
ing the  pia  mater  in  all  its  course  through  the  ventricles. 

The  middle  or  third  ventricle  is  a  vertical  fissure  between  the  two 
large  convex  eminences  called  the  thalami  optici  (fig.  iii.  4),  situated 
in  the  middle  and  back  part  of  the  lateral  ventricles.  The  fourth 
ventricle,  called  also  ventricle  of  the  cerebellum,  is  a  cavity  of  con- 
siderable extent  situated  between  the  cerebrum,  the  tuber  annulare, 
and  the  medulla  oblongata. 

For  a  detailed  account  of  the  course  of  the  fibres  the  reader  is 
referred  to  the  work  of  Drs.  Gall  and  Spurzheim,  entitled  '  Recherches 
sur  le  Systeme  Nerveux  en  general,  et  sur  celui  du  Cerveau  en  par- 
ticulier,'  in  which  the  direction  of  the  cerebral  fibres  is  not  only 
minutely  and  exactly  described,  but  illustrated  by  excellent  drawings 
as  large  as  the  objects.  The  course  of  the  fibres  that  compose  the 
pyramids  (fig.  ii.  8  and  fig.  iv.  1)  is  as  follows: — Immediately  befoie 
their  entrance  into  the  tuber  annulare  the  pyramids  are  a  little  con- 
tracted. (Fig.  ii.  8.)  As  soon  as  they  enter  this  mass  the  pyramids  are 
divided  into  innumerable  bundles  of  fibres  (fig.  iv.  2),  which  are  covered 
by  a  thick  layer  of  transverse  fibres  (fig.  iv.  2)  that  come  from  the 
cerebellum.  (Fig.iv.  8.)  These  fibres  of  the  pyramids,  thus  increased  in 
number,  ascend,  and  receive  at  every  point  of  their  course  fresh  acces- 
sions, until  at  their  exit  (from  the  tuber)  forward  and  outward  they 
form  at  least  two-thirds  of  the  crura  cerebri,  as  is  seen  at  fig.  iv.  3. 
Followed  in  their  course  forwards  from  fig.  iv.  3,  they  are  manifestly 
increased  at  every  point  by  the  accession  of  infinite  numbers  of 
fibres.  ( Fig.  iv.  4.)  At  the  point  (fig.  iv.  5)  the  fibres,  now  exceedingly 
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numerous,  manifestly  assume  a  diverging  course,  proceeding  in  every 
direction  forwards,  upwards,  laterally,  and  backwards.  (Fig.  iv.  5,  G,  7.) 
At  length  the  radiating  fibres,  crossing  and  interlacing  each  other  in 
all  directions,  form  an  expansion  or  tissue,  and,  being  folded  in 


Fig.  IV.— Course  of  the  fibres  of  the  Brain. 
1,  Entrance  of  the  anterior  pyramids  into  2,  the  tuber  annulare,  or  pons 
varulii  ;  3,  fibres  of  the  pyramids  much  increased  as  they  issue  from  the  tuber 
annulare  ;  4,  5,  continued  increase  in  the  fibres  of  the  pyramids  as  they  advance 
onwards  towards  the  convolutions  ;  G,  divergence  of  the  fibres  of  the  pyramids ; 
7,  convolutions  of  the  cerebrum,  showing  their  depth,  their  gray  matter,  and 
the  sulci  between  them  ;  8,  cerebellum. 

various  ways  and  covered  with  gray  matter,  constitute  the  convolu- 
tions. (Fig.  iv.  5,  6,  7,  7.)  Thus  the  pyramids,  progressively  increased 
and  developed,  form  a  large  portion  of  the  anterior  and  middle  lobes 
of  the  cerebrum.  If  the  corpora  olivaria  (fig.  ii.  9)  were  traced  in  like 
manner,  they  would  be  found  to  form  the  posterior  lobes  of  the  cere- 
brum ;  and  the  origin  and  source  of  the  fibres  constituting  the  main 
bulk  of  the  cerebellum  can  be  ■demonstrated  with  the  same  clearness 
and  exactness. 

From  the  preceding  account  of  the  structure  of  the  brain,  which 
shows  it  to  be  an  exceedingly  complex  organ,  it  might  have  been 
inferred  from  analogy  that  it  would  receive  a  large  supply  of  blood ; 
but  the  quantity  actually  sent  to  it  is  far  greater  than  any  analogy 
could  have  led  us  to  suppose.  Haller  made  a  calculation,  from  which 
he  concluded  that  one-fifth  of  all  the  blood  sent  out  of  the  left  ven- 
tricle of  the  heart  is  carried  to  the  head,  yet  the  weight  of  the  brain 
in  the  human  subject  is  not  more  than  one-fortieth  of  that  of  the 
whole  body.  Even  if  this  estimate,  which  is  generally  thought  too 
large,  be  reduced  to  one-tenth,  according  to  the  idea  of  Monro,  it  will 
still  leave  a  very  great  over-proportion.  There  is  no  part  of  the 
structure  of  the  brain  more  curious  than  the  various  contrivances 
connected  with  the  circulation  through  the  head,  which  have  for  their 
object  the  prevention  of  this  prodigious  quantity  of  blood  from  pro- 
ducing any  inj  urious  effects  upon  the  tender  cerebral  substance,  whether 
by  its  pressure  or  by  its  unequal  distribution,  in  consequence  of  its 
stagnating  in  the  vessels,  or  of  its  being  too  violently  propelled  against 
them.  Many  conjectures  have  been  formed  respecting  the  object  of 
furnishing  this  organ  with  such  an  extraordinary  quantity  of  blood, 
but  nothing  is  really  known  of  the  use  to  which  it  is  applied,  though 
it  may  be  admitted,  to  give  a  degree  of  plausibility  to  the  opinion,  that 
the  brain  has  some  analogy  to  a  secreting  organ.  Without  doubt  one 
use  both  of  the  ventricles  and  the  convolutions  is  to  afford  a  more 
extended  surface  by  which  the  blood-vessels  may  enter  the  cerebral 
substance  at  a  greater  number  of  points,  and  consequently  in  small 
quantity  at  any  one  point,  while  at  the  same  time  they  are  more  firmly 
supported  in  their  passage  by  the  greater  quantity  of  investing  mem- 
brane with  which  they  are  supplied.    [Neevous  System.] 

The  brain  of  the  vertebrate  animals  differs  considerably  from  that 
of  man,  and  more  in  proportion  to  their  low  position  in  the  scale  of 
development.  The  most  obvious  distinction  between  the  brain  of 
man  and  that  of  the  other  mammalia  is  its  diminished  size  in  most 
of  the  latter.  The  moment  the  skull-cap  is  raised,  the  difference 
between  the  full  rounded  appearance  of  the  former  and  the  com- 
pressed flattened  shape  of  the  latter  cannot  fail  to  be  observed.  The 
convexity  of  the  middle  lobes  is  strangely  lessened,  and  the  posterior 
lobe  is  in  a  manner  lost  in  quadrupeds.  If  the  brain  is  now  removed 
from  the  cranial  cavity,  the  difference  in  oulk  between  that  of  man 
and  the  inferior  animals  is  strikingly  displayed.  The  brain  of  the  ox 
scarcely  weighs  a  pound  :  the  average  weight  of  the  brain  of  the 
human  being  is  more  than  2£  pounds. 

In  man  the  brain  is  supposed  to  constitute  about  l-35th  part  of 
the  weight  of  his  body.  In  the  dog,  averaging  the  different  breeds, 
it  is  l-120th  part ;  in  the  horse  it  is  only  the  450th  part,  in  the  sheep 
the  750th  part,  and  in  the  ox  the  800th  part. 

As  an  illustration  of  the  greater  size  and  development  of  the  nerves 
of  sense  in  animals,  the  olfactory  one  may  be  selected.  In  man,  who 
Has  other  means  of  judging  of  the  qualities  of  his  food,  and  of  sur- 
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rounding  objects,  than  by  the  sense  of  smell,  the  olfactory  nerve  is  not 
one-fourth  the  size  of  that  of  the  horse  ;  in  the  ox,  which  is  not  b& 
much  domesticated  as  the  horse,  and  oftener  sent  into  the  field  to 
shift  for  itself,  it  is  considerably  larger ;  it  is  larger  still  in  the 
swine,  which  has  to  search  for  a  portion  of  its  food  buried  in  the  earth, 
or  deeply  immersed  in  refuse  or  filth ;  and  it  is  largest  of  all  in  the 
dog,  whose  acuteness  of  scent  renders  him  so  useful  a  servant  to  man. 

The  different  development  of  the  medulla  oblongata  in  different 
animals  may  be  adduced  as  another  proof  of  the  admirable  adaptation 
of  each  to  the  situation  which  it  occupies  and  the  functions  which  it 
discharges.  The  medulla  oblongata  is  the  prolongation  and  conden- 
sation of  the  medullary  matter  of  the  brain,  and  it  is  the  origin  of 
that  portion  of  the  spinal  cord  which  is  devoted  to  organic  life.  In 
the  human  being,  the  breadth  of  it  is  only  a  seventh  part  of  that  of 
the  brain ;  in  the  horse  and  the  ox,  it  is  nearly  a  third  ;  and  in  the 
dog  it  is  more  than  a  half.  In  every  part  of  the  brain  of  the 
quadruped  the  medullary  portion  preponderates,  and  the  cineritious 
is  deficient. 

In  the  smaller  quadrupeds  the  comparative  size  of  the  brain 
approaches  nearer  to  that  of  the  human  being.  In  the  mouse  it  is  a 
43rd  part  of  the  weight  of  the  animal. 

The  brain  of  the  larger  birds  agrees  with  that  of  the  mammalia  in 
the  smallness  of  its  bulk,  compared  with  the  development  of  the  same 
organ  in  the  human  being.  The  brain  of  the  eagle  is  not  more  than 
a  260th  part  of  the  weight  of  the  bird.  The  brain  of  the  goose  is  not 
more  than  a  360th  part.  If  in  some  of  the  lesser  birds,  as  in  the 
chaffinch  and  the  redbreast,  it  approaches  to  the  proportionate  size  of 
that  of  the  human  being,  it  is,  as  in  the  smaller  quadrupeds,  on  account 
of  the  quantity  of  medullary  matter  required  for  the  origins  of  the 
nerves  ;  and  the  cineritious  matter  forms  only  a  very  small  part  of  the 
brain.  The  brain  of  the  bird  has  no  convolutions  on  its  surface  ;  no  cor- 
pora striata  in  the  ventricles ;  no  pons  varolii  between  the  brain  and  the 
spinal  cord  ;  and  the  origins  of  the  optic  nerves  are  separate  from  the 
brain,  and  lie  behind  and  below  it. 

In  fishes  the  brain  is  yet  more  diminished  in  proportionate  size. 
In  some  species  it  does  not  constitute  a  2000th  part  of  the  bulk  of 
the  fish.  It  scarcely  half  fills  the  cranial  cavity,  but  is  surrounded 
by  a  cellular  tissue  containing  a  transparent  semifluid  mass.  It 
singularly  varies  in  different  species.  It  consists  of  at  least  four  or 
more  rounded  eminences,  placed  in  pairs  opposite  to  each  other  and 
forming  two  parallel  lines  ;  and  there  is  often  only  a  very  slight  con- 
nection between  these  lines,  or  the  eminences  of  which  either  of  them 
is  composed.  The  two  principal  hemispheres  of  the  brain  and  the 
optic  thalami  are  always  present.  The  olfactory  nerves  often  form  a 
third  pair  of  tubercles  anterior  to  these  and  the  cerebellum,  and  are 
always  found  posteriorly  on  the  mesian  line.  The  optic  nerves  usually 
cross  each  other  without  any  intermingling  of  medullary  matter.^  The 
cineritious  substance  is  found  in  an  exceedingly  small  proportion  in 
the  brain  of  fishes. 

There  is  no  brain  properly  speaking  in  the  Invertebrata.  In  the  worm, 
the  upper  ganglion  of  the  nervous  system,  which  represents  the  brain, 
is  placed  near  to,  or  may  be  said  to  be  perforated  by,  the  superior  por- 
tion of  the  oesophagus,  and  thence  proceed  little  white  threads  or  cords, 
which  run  along  the  course  of  the  digestive  canal.  In  insects  the 
upper  ganglion  usually  surrounds  the  oesophagus,  and  a  ganglionic 
system  of  nerves  can  generally  be  traced  proceeding  from  it.  In  the 
larva3  of  insects  the  brain  is  inclosed  in  a  horny  cavity.  The  spinal 
cord  proceeding  from  it  pursues  its  course  through  the  whole  of  the 
abdomen,  presenting  evident  ganglia  at  different  points,  from  which 
nerves  are  distributed  ;  while  from  the  intermediate  spaces  are  given 
out  other  nerves  without  ganglia,  presenting  a  rude  but  satisfactory 
sketch  of  the  combined  systems  of  sensitive  and  motor  nerves  dis- 
covered by  modern  physiologists. 

(Quain,  Elements  of  Anatomy;  Grant,  Outlines  of  Comparative 
Anatomy  ;  Carpenter1,  Principles  of  Physiology.) 
BRAIZE,  a  Fish.  [Pagrds.] 
BRAKES.  [Pteeis.] 

BRAKES  ROCK,  the  vulgar  name  for  the  A  llosorus  crispus,  a  plant 
belonging  to  the  natural  order  Polypodiacece.  AUosorus  is  known  by  its 
nearly  circular  sori,  which  are  at  length  confluent,  and  are  concealed 
by  the  reflexed  margin  of  the  frond.  A.  crispus  has  a  slender  very 
brittle  stem,  which  attains  a  height  of  from  6  to  12  inches.  It  grows 
in  stony  places  on  mountains  throughout  Great  Britain. 

BRA'MA,  a  genus  of  Fishes  of  the  order  Acanthopterygii  and  family 
Squamipennes.  Dorsal,  anal,  and  ventral  fins  more  or  less  scaly  ;  body 
much  compressed,  somewhat  ovate  when  viewed  laterally ;  the  head 
rather  obtusely  terminated  ;  mouth  when  shut  almost  vertical ;  teeth 
slender,  placed  both  in  the  jaws  and  palatines  ;  branchiostegous  rays 
seven.  But  one  species  of  this  genus  is  known,  Brama  Rah.  M.  Cuvier 
mentions  the  Mediterranean  as  the  chief  locality  for  this  fish,  but  at 
the  same  time  he  says  that  it  occasionally  wanders  into  the  ocean. 
It  appears  however  that  it  is  not  so  local  as  M.  Cuvier  supposes, 
numerous  specimens  having  been  found  on  different  parts  of  our  own 
coasts. 

Brama  Raii  measures  from  about  1  to  2  feet  in  length ;  it  is  of  a 
deep  blue  colour,  becoming  silvery  towards  the  belly.  The  dorsal  fin 
has  34  rays  and  the  anal  30  rays.  The  tail  is  large  and  forked  ;  pectoral 
fins  rather  long  and  narrow ;  ventral  fins  small :  the  scales  extond  ;\e 
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Hv  us  the  jaws.  The  flesh  of  this  fish  is  said  to  have  an  exquisite 
flavour.    (Yarrell,  British  Fishes.) 

BRAMBLE,  the  wild  bush  that  bears  blackberries,  belonging  to  the 
natural  order  Rosacea;.  [Rubus.] 

BRAMBLING.  [Fringilla.] 

BRANCHIO'PODA,  the  first  order  of  the  division  Entomostraca 
[Entomostraca],  of  the  class  Crustacea.  [Crustacea.]  Dr.  Baird,  in 
las  '  Natural  History  of  the  British  Entomostraca,'  thus  characterises 
it: — Mouth  furnished  with  organs  fitted  for  mastication;  branchiae 
many,  attached  to  the  feet ;  body  sometimes  naked,  but  most  fre- 
quently having  an  envelope  in  form  of  a  buckler,  in  some  inclosing 
only  the  head  and  thorax,  in  others  the  whole  body ;  feet  vary  in 
number,  all  branchiferous  ;  antenna;  two-  or  four-jointed  and  generally 
ciliated  ;  eyes  sometimes  two,  or  even  three,  but  frequently  only  one, 
or  so  closely  approximated  as  to  appear  single.  They  are  all  free  and 
•unattached,  swimming  at  large  in  water.  This  division  of  the  Ento- 
mostraca includes  some  of  the  commonest  forms,  such  as  those  known 
under  the  name  of  Monoculus  and  the  various  species  of  Daphnia, 
the  water-fleas  of  popular  writers.  The  following  is  the  arrangement 
of  this  order  by  Latreille,  which  comprehends  the  Lophyropoda  of 
Baird  and  others  : — ■ 

Section  I. 
Lophyropoda. 

Feet  never  more  than  six,  the  articulations  more  or  less  cylindrical 
or  conical,  and  never  entirely  lamelliform  or  foliaceous.  The  branchiaJ 
are  not  numerous ;  and  there  is  but  one  eye.  Many  have  the  mandibles 
furnished  with  a  palpus  or  feeler,  and  though  M.  Straus  attributes  this 
organisation  exclusively  to  the  genera  Cypris  and  Cytherina,  which 
compose  his  order  of  Ostrapoda,  the  elder  Jurine  and  M.  Ramdohr 
have  shown  that  it  is  also  characteristic  of  Cyclops.  The  antennae  are 
almost  always  four  in  number,  and  serve  for  locomotion.  Three 
groups  are  arranged  under  this  section. 

Carcinoida. 

Shell  more  or  less  ovoid,  not  folded  so  as  to  convey  the  idea  of  a 
bivalve,  but  leaving  the  lower  part  of  the  body  uncovered.  The 
antennae  never  in  the  form  of  ramified  arms.  Feet  ten,  more  or  less, 
cylindrical  or  setaceous.  Females  carrying  their  eggs  in  two  external 
bags  situated  at  the  base  of  their  tail.  Some  of  this  division  have  two 
eyes,  but  the  genus  Cyclops  has  but  one. 

a.  Two  Eyes. 

Shell  entirely  covering  the  thorax.  Eyes  large  and  distinct. 
Antennae  intermediate,  terminated  by  two  bristle-like  appendages. 

Under  this  subdivision  Latreille  places  the  genera  Zoea,  Bosc ; 
Nehalia,  Leach  ;  and  Condylura,  Latreille. 

In  the  genus  Zoea  we  have  an  interesting  example  of  the  necessity 
of  observing  animals  not  only  in  one  stage  but  through  the  whole 
period  of  their  existence.    The  Zoea  pelagica  of  Bosc,  and  the  other 
species  of  the  same  genus,  are  now  known  to  be  transitionary  con- 
ditions of  the  higher  forms  of  Crustacea.    We  are  indebted  to  Mr.  V. 
Thompson  of  Cork  for  first  having  shewn  this  with  regard  to  Zoea.  He 
observed  that  the  members  of  Zoea,  from  being  natatory  and  cleft, 
became  simple  and  adapted  to  crawling  only.    The  animal,  when 
perfected,  was  found  to  be  a  crab.    To  complete  his  proof  of  meta- 
morphosis among  the  Crustacea,  he  states  that  he  succeeded  in  hatching 
the  eggs  of  the  common  Crab  (Cancer  pagurus),  the  young  of  which 
were  found  to  be  similar  in  form  to  Zoea  Taurus;  and  he  thence 
concluded  that  the  crustaceous  decapods  generally  undergo  metamor- 
phosis, being  in  the  first  state  of  then-  existence  essentially  natatory ; 
and  the  greater  number  of  them  becoming  afterwards  in  their  perfect 
state  incapable  of  swimming,  being  then  furnished  with  chela;  (pincers), 
and  with  feet  almost  solely  adapted  for  crawling.    Mr.  Thompson 
states  that  with  regard  to  brachyurous  decapods  (crabs,  &c.)  he  has 
ascertained  the  newly-hatched  animal  to  be  a  Zoea  in  the  following 
genera :  Cancer,  Carcinm,  Portunus,  Eryphia,  Gegar-  - 
cinus,  Thelphusa,  Pinnotheres,  Inachus — eight  in  all ;  A 
and  that  in  the Macroura  (lobsters,  &c.)  he  has  ascer-  ti 
tained  that  the  following  seven  genera  are  subject    1 1    |    r  y^* 
to  metamorphosis :  Pagurus,  Porcellana,  Galathea,  f/^vV 
Crangon,  Pulcemon,  Homarus,  Astacus.     The  an-     "^^vX^  ^V, 
nexed  figure  of  Zoea  clavata  (Leach),  taken  by 
Mr.  Cranch  in  the  unfortunate  expedition  to  the  clavata. 
Congo  under  Captain  Tuckey  in  1816,  will  give  some  idea  of  the 
general  form  of  Zoea. 

As  an  example  of  this  division  of  Latreille  we  may  give  the  Nebalia 
lipes,  which  includes  the  two  species  N.  glabra  and  N.  ciliata  of 
Lamarck.  This  creature  has  an  ovate  body  of  a  pale  yellow  colour, 
with  a  darker  longitudinal  line  along  each  side  ;  antennae  long,  the 
inferior  pair  as  long  as  the  body,  and  setiferous  ;  beak  of  carapace 
sharp-pointed  and  moveable ;  four  pairs  of  natatorial  feet  of  moderate 
length,  and  setiferous ;  caudal  appendages  rather  long,  and  furnished 
at  the  extremity  with  one  long  slender  seta  and  three  or  four  short 
setse,  not  plumose.  This  species  is  a  native  of  the  sea,  and  has  been 
found  on  the  coast  of  Devonshire,  on  the  coast  of  Ireland,  and  the 
Shetland  Isles. 

&.  One  Eye. 

Thorax  divided  into  many  segments.    The  anterior,  and  much  the 


largest  segment,  presents  a  single  eye  only,  placed  in  the  middle  of 
the  front  between  the  superior  antennae.  Cyclops  (Muller),  which  has 
been  so  well  illustrated  by  the  acute  observations  of  the  elder  Jurine 
and  of  Ramdohr,  is  the  only  genus  of  this  subdivision. 

The  body  of  the  species  of  Cyclops  is  more  or  less  approaching  to 
oval,  soft  or  rather  gelatinous,  and  is  divided  into  two  portions,  the 
one  anterior,  consisting  of  the  head  and  thorax,  the  other  posterior, 
forming  what  is  commonly  called  the  tail.  The  segment  immediately 
preceding  the  sexual  organs,  and  which  in  the  females  carries  two 
supporting  appendages  in  the  form  of  little  feet  (fulcra,  Jurine),  may 
be  considered  as  the  first  segment  of  the  tail,  which  is  not  always 
very  clearly  defined  or  strongly  distinguished  from  the  thorax,  and 
consists  of  six  segments  or  joints,  the  second  of  which  in  the  males  is 
provided  on  its  lower  side  with  two  articulated  appendages  of  varied 
form,  sometimes  simple,  sometimes  having  a  small  division  at  the 
internal  edge,  and  constituting  entirely  or  in  part  the  organs  of 
generation.  In  the  other  sex  the  female  organ  is  placed  upon  the 
same  joint.  The  last  segment  terminates  in  two  points  forming  a 
fork,  and  more  or  less  bordered  with  delicate  beards  or  penniform 
fringes.  The  anterior  portion  of  the  body  is  divided  into  four  segments, 
of  which  the  first  and  by  far  the  largest  includes  the  head  and  a 
portion  of  the  thorax,  which  are  thus  covered  by  one  scale  common  to 
both.  Here  are  situated  the  eye,  four  antenna?,  two  mandibles  (internal 
mandibles  of  Jurine)  furnished  with  a  feeler  (which  is  either  simple 
or  divided  into  two  articulated  branches),  two  jaws  (the  external 
mandibles,  or  lip  with  little  beards,  of  Jurine),  and  four  feet,  divided 
each  into  two  cylindrical  stems,  fringed  with  hairs  or  bearded.  The 
anterior  pair  representing  the  second  pair  of  jaws  differ  a  little  from 
the  succeeding  pair,  and  are  compared  by  Jurine  to  a  kind  of  hand. 
Each  of  the  three  succeeding  segments  serves  as  the  point  of  attach- 
ment to  a  pair  of  feet.  The  two  superior  antenna;  are  longest, 
setaceous,  simple,  and  formed  of  a  great  number  of  small  articulations, 
They  facilitate  by  their  action  the  motion  of  the  body,  and  perform 
very  nearly  the  office  of  feet.  The  lower  antennae  (antennules  of 
Jurine)  are  filiform,  consisting  most  frequently  of  not  more  than  four 
joints,  and  are  sometimes  simple,  sometimes  forked.  By  their  rapid 
motion  they  produce  a  small  eddy  in  the  water.  In  the  males  the 
upper  antennae,  or  one  of  them  only,  as  in  Cyclops  Castor,  are  con- 
tracted in  parts,  and  exhibit  a  swelling  portion  which  is  followed  by  a 
hinge  joint.  By  means  of  these  organs,  or  of  one  of  them,  the  males  seize 
either  the  hind  feet  or  the  end  of  the  tail  of  their  females  during  the 
season  of  fecundation,  and  are  thus  often  found  attached.  On  each  side 
of  the  tail  of  the  females  is  an  oval  bag  filled  with  eggs  (external  ovary 
of  Jurine),  adhering  by  a  very  fine  pedicle  to  the  second  segment,  near  its 
junction  with  the  third,  and  where  the  orifice  of  the  deferent  egg-canal 
may  be  seen.  The  pellicle  which  forms  these  bags  is  only  a  continua- 
tion of  that  of  the  internal  ovary.  The  number  of  contained  eggs 
increases  with  age.  They  are  at  first  brown  or  obscure,  but  afterwards 
present  a  reddish  tinge  and  become  nearly  transparent,  without  how- 
ever increasing  in  size  when  the  young  are  about  to  come  forth.  When 
isolated  or  detached,  up  to  a  certain  period  at  least,  the  germ  perishes. 
A  single  fecundation  suffices  for  successive  generations,  and  the  same 
female  can  lay  eggs  ten  times  in  the  course  of  three  months,  so  that 
the  number  of  births  amounts  to  something  enormous.  Thus,  taking 
eight  ovipositions  and  allowing  forty  eggs  for  each,  it  has  been  calcu- 
lated that  one  female  Cyclops  may  be  the  progenitress  of  four  thousand 
five  hundred  millions.  The  time  the  foetus  remains  in  the  ovary  varies 
from  two  to  ten  days,  the  variation  depending  on  the  temperature  of 
the  seasons  and  on  other  circumstances. 

The  young  at  their  birth  have  only  four  feet,  and  their  body  is 
rounded  and  tailless.  In  this  state  they  are  the  genus  Amymone  of 
Midler.  Some  time  afterwards  (in  about  fifteen  days  in  the  months  of 
February  or  March)  they  acquire  another  pair  of  feet ;  they  are  then 
the  genus  Nauplius  of  the  same  author.  After  their  first  moult  they 
assume  the  form  and  all  the  parts  which  characterise  the  adult  state, 
but  with  smaller  proportions :  their  antennae  and  feet,  for  example,  are 
comparatively  short.  At  the  end  of  two  more  moults  they  are  fit  for 
the  reproduction  of  the  species.  The  greater  part  of  theso  Ento- 
mostraca swim  upon  their  backs,  darting  about  with  vivacity,  and 
possessing  the  power  of  moving  either  backwards  or  forwards.  Their 
food  generally  consists  of  animal  matter  in  preference  to  vegetable  ; 
but  in  the  absence  of  the  former  they  feed  upon  substances  of  the 
latter  description,  and  it  is  said  that  the  fluid  in  which  they  live  never 
enters  their  stomachs.  The  alimentary  canal  extends  from  one 
extremity  of  the  body  to  the  other.  The  heart  (taking  Cyclops  Castor 
as  the  subject)  is  of  a  shape  approaching  to  oval,  and  situated  imme- 
diately under  the  second  and  third  segment  of  the  body._  Each  of 
the  extremities  of  this  organ  gives  off  a  vessel,  the  one  going  to  the 
head,  the  other  to  the  tail.  Immediately  below  is  another  analogous 
organ,  giving  off  also  at  each  end  a  vessel  supposed  to  represent  the 
branchiocardiac  canals  observable  in  the  circulation  of  the  Decapodous 
Crustacea. 

The  genu3  Cyclops  is  an  inhabitant  of  the  fresh  waters  ;  and  we 
select  the  Common  Cyclops,  Cyclops  vulgaris,  Leach;  Monoculus 
quadricoruis,  Linn.;  Cyclops  quadricomis,  Muller;  Monocle  ft,  Queue 
Fourchue,  Geoffroy,  as  an  example  of  the  species. 

The  body  of  the  Common  Cyclops  has  a  somewhat  swollen  appear- 
ance, and  is  formed  of  four  rings,  and  prolonged  to  about  one-third  of 
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its  entire  length.    The  tail  consists  of  seven  rings.    The  posterior 
antenna?  (antennules  of  Jurine)  are  tolerably  large  and  composed  of 
four  joints,  the  anterior  antenna;  are  thrice  the  length  of  the  posterior. 
There  are  several  varieties. 

Var.  a.  Reddish  ;  eggs  brown,  forming  two  oblique  masses  near 
the  sides  of  the  tail.  Total  length  eight-twelfths  of  a  line.  This  is 
the  Monoculus  quadricornis  rubens  of  Jurine. 

Var.  6.  Whitish  or  gray,  somewhat  tinged  with  brown,  rather 
arger  than  the  preceding.  Egg-masses  greenish,  forming  nearly  a 
right  angle  with  the  tail.  Total  length  the  same  as  the  preceding. 
This  is  the  M.  q.  albidus  of  Jurine. 

Var.  c.  Greenish.  Direction  of  the  two  egg-masses  intermediate 
between  that  of  the  egg-masses  of  the  two  former.  Length  nine- 
twelfths  of  a  line.    M.  q.  viridis  of  Jurine. 


Cyclops  vulgaris,  magnified. 
1,  Hale  of  variety  a  ;  2,  female  of  the  same;  a  a,  antennae;  b  I,  sexual 
organs  of  the  male  ;  c  c,  external  oviparous  pouches  of  the  female  ;  d  d,  internal 
ovaries  ;  3,  a  female  of  variety  c ;  4,  a  young  individual  of  that  variety. 

Var.  d.  Smoky  red.  General  form  nearly  oval.  Eggs  brown,  com- 
posing two  masses,  which  cover  a  great  portion  of  the  tail.  Length 
six-twelfths  of  a  line.    M.  q.  fuscus  of  Jurine. 

Var.  e.  Of  a  deeper  green  than  var.  c.  Eggs  obscure  green,  passing 
a  little  into  rose-colour  when  hatching  is  near,  forming  two  masses 
attached  to  the  tail,  and  appearing  to  be  incorporate  with  it.  Length 
the  same  as  the  preceding.    M.  q.  pratinus  of  Jurine. 

Oslracoda,  Latreille  ;  Ostropoda,  Straus. 

The  shell  of  the  Ostracoda  is  formed  of  two  pieces  or  valves  repre- 
senting those  of  a  couchiferous  rnollusk  or  bivalve  shell,  but  horny, 
not  testaceous.  As  in  the  bivalves,  the  two  pieces  are  united  by  a 
hinge,  and  when  the  animal  is  inactive  they  close  upon  and  shut  in 
the  body  and  the  parts.  The  feet  are  ambulatory,  six  in  number,  and 
none  are  terminated  by  a  digitated  swimming  organ,  nor  accompanied 
by  a  branchial  lamina.  The  antenna?  arc  simple,  filiform,  or  setaceous. 
There  is  but  one  eye,  which  is  composite  and  sessile.  The  mandibles 
and  jaws  are  furnished  with  a  branchial  lamina,  and  the  eggs  are 
situated  on  the  back. 

In  this  division  Latreille  includes  the  genera  Cythcre,  Midler  (Cy/ie- 
rina,  Lamarck)  and  Cypris.  Cythcre  has  one  eye;  three  pairs  of  feet ; 
abdomen  short ;  the  inferior  or  pediform  antenna;  furnished  with  one 
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tolerably  long  curved  and  jointed  filament.  The  species  are  inhabit- 
ants of  the  sea.  They  have  not  the  power  of  swimming,  but  are  always 
walking  among  the  leaves  or  branches  of  the  Confervce  and  Fuei, 
where  they  delight  to  dwell.  When  shaken  out  of  their  hiding  places 
into  a  tumbler  or  bottle,  they  may  be  seen  to  fall  in  gyrations  to  the 
bottom,  without  ever  attempting  to  dart  through  the  fluid,  as  would 
be  the  case  with  the  species  of  Cypris.  Upon  reaching  the  bottom  they 
open  their  shells  and  creep  along  the  surface  of  the  glass ;  but  when 
touched  or  shaken  they  immediately  again  withdraw  themselves  within 
their  shell  and  remain  motionless.  Dr.  Baird,  whose  work  on  the 
British  species  contains  a  fund  of  information  on  the  habits  of  the 
minute  family  to  which  these  creatures  belong,  says  that  the  species 
"  are  undoubtedly  numerous,  and  the  labours  of  any  inquirer  aftes 
them  would  assuredly  be  rewarded  with  success."  He  has  described 
fifteen  species  as  inhabitants  of  the  British  coasts..  Several  of  tho 
species  have  been  found  fossil. 

Cypris  has  two  pairs  of  feet,  one  pair  always  inclosed  within  the 
shell.  The  two  antenna;  are  terminated  by  a  pencil  of  fine  hairs. 
The  case  or  shell  is  suboval,  arched,  and  protuberant  on  the  back  or 
hinge  side,  and  neai-ly  straight  or  a  little  sinuous  or  kidney-shaped  on 
the  opposite  edge.  A  little  in  advance  of  the  hinge,  and  upon  the 
mesial  line,  is  the  single  large  blackish  round  eye.  The  antenna?, 
which  are  inserted  immediately  below,  are  shorter  than  the  body, 
setaceous,  composed  of  from  seven  to  eight  joints,  of  which  the  last  are 
the  shortest,  and  terminated  by  a  pencil  of  twelve  or  fifteen  fine  hairs, 
which  serve  as  swimming  organs.  The  mouth  is  composed  of  a  cari- 
nated  labrum ;  of  two  large  toothed  mandibles,  each  furnished  with 
a  feeler  of  three  joints,  to  the  first  of  which  a  small  branchial  lamina 
of  five  digitations  (interior  lip  of  Ramdohr)  is  attached,  and  of  two 
pairs  of  jaws ;  the  two  upper,  which  are  much  the  largest,  have  on 
their  internal  border  four  moveable  and  silky  appendages,  and  exter- 
nally a  large  branchial  lamina  pectinated  on  its  anterior  edge  ;  the 
second  are  formed  of  two  joints,  with  a  short,  nearly  conical,  and 
jointless  feeler,  also  silky  at  the  end.  A  sort  of  compressed  sternum 
performs  the  office  of  a  lower  lip  (external  lip  of  Ramdohr).  The  feet 
have  five  joints,  the  third  l-epresenting  the  thigh,  and  the  last  the 
tarsus ;  the  two  anterior  ones,  much  stronger  than  the  rest,  are  inserted 
below  the  antenna;,  directed  forwards  with  stiff  hairs  on  long  hooks 
collected  into  a  bundle  at  the  extremity  of  the  two  last  joints:  the 
four  following  feet  are  without  these  appendages.  The  second  pair, 
situated  on  the  middle  of  the  under  side  of  the  body,  are  directed 
backwards,  curved,  and  terminated  by  a  long  strong  hook  bent  for- 
wards; the  two  last,  never  showing  themselves  beyond  the  shell, 
are  applied  to  the  sides  of  the  body  for  the  purpose  of  sustaining  the 
ovaries,  and  are  terminated  by  two  very  small  hooks.  There  is  no 
distinct  joint  observable  in  the  body,  which  terminates  posteriorly  in 
a  kind  of  tail,  which  is  soft  and  bent  upon  itself  underwards,  with 
two  conic  or  setaceous  filaments  fringed  with  three  silky  hairs  or  hooks 
at  the  end,  and  directing  itself  backwards  so  as  to  project  beyond  tho 
shell.  The  ovaries  form  two  large  vessels,  simple  and  conical,  situated 
upon  the  posterior  sides  of  the  body  under  the  shell,  and  opening,  one 
at  the  side  of  the  other,  at  the  anterior  part  of  the  abdomen,  where 
the  canal  formed  by  the  tail  establishes  a  communication  between 
them.    The  eggs  are  spherical. 

These  animals  swim  with  more  or  less  rapidity  in  the  still  fresh 
waters  or  gently -running  streams  which  they  inhabit,  in  proportion  as 
they  bring  into  action  the  filaments  of  the  antenna? ;  sometimes  they 
only  show  one,  at  others  they  put  them  all  forth.  Latreille  thinks 
that  these  filaments  may  also  assist  in  respiration.  The  two  anterior 
feet  are  moved  with  the  same  rapidity  as  the  antenna?  when  the 
animal  is  swimming ;  when  it  creeps  over  the  surface  of  the  water- 
plants,  the  progress  is  slow.  The  female  deposits  her  eggs  in  a  mass, 
fixing  them  by  means  of  a  glutinous  substance  on  the  water-plants  or 
on  the  mud.  Anchored  by  her  second  pair  of  feet,  so  as  to  be  safe 
from  the  agitation  of  the  water,  she  is  occupied  about  two  hours  in 
this  operation,  the  produce  of  which,  in  the  largest  species,  amounts 
to  24  eggs.  Jurine  collected  some  of  these  at  the  time  of  their 
exclusion,  and,  after  having  insulated  them,  obtained  another  generation 
without  the  intervention  of  the  male.  A  female  which  laid  her  eggs 
on  the  12th  of  April  changed  her  skin  six  times  between  that  day  and 
the  18th  of  May  following.  On  the  27th  of  the  last-named  month 
she  laid  again,  and,  two  days  afterwards,  made  a  second  deposit. 
Jurine  concludes  that  the  number  of  moults  in  the  young  state 
corresponds  with  the  gradual  development  of  the  individual. 
Desmarest  considers  that  they  do  not  undergo  a  metamorphosis,  but 
that  they  present  on  their  exclusion  from  the  egg  the  form  which  they 
preserve  throughout  their  life.  Their  food  is  said  to  consist  of  dead 
animal  substances  and  of  Confervce.  In  summer,  when  the  heats  have 
dried  up  the  pools,  they  plunge  into  the  humid  mud,  and  there 
remain  in  an  apocryphal  kind  of  existence  till  the  rains  again  restore 
them  to  activity.  . 

The  recent  species  are  numerous  ;  Jurine  described  21.  Dr.  Baird 
describes  15  species  as  British. 

The  hard  shells  of  Cypris  resist  decomposition,  hence  many  are 
fossil. 

Cypris  Faba,  Desmarest,  holds  a  place  among  the  organic  remains 
of  the  Wealden  Rocks  of  England.  Dr.  Fitton  has  recorded  it  in  the 
Weald  Clav  of  the  Isle  of  Wight,  Swanage  Bay,  &c,  and  Dr.  Mantel] 
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iu  the  Hastings  Sands.  Desniarest  notes  the  species  as  found  in  great 
abundance  near  the  mountain  of  Gergovie,  in  the  department  of  the 
Puy-de-D6me,  and  at  the  Balme-d'Allier,  between  Vichy-les-Bains  and 
Cussac.    Their  great  fruitfulness  and  the  frequent  moults  noticed 


Cypris  ornata  (magnified). 
Shell  yellowish-green,  handed  with  green.    A,  side  view ;  B,  view  looking 
upon  the  hinge.    The  bands  commence  behind  the  eye. 


Cypris  fuica  (magnified),  Straus. 
Valves  brown,  kidney-shaped,  covered  with  fine  scattered  hairs.  Antenna; 
with  fifteen  fine  bristles.  In  the  view  the  valves  are  supposed  to  be  removed, 
the  outline  a  a  showing  their  shape  and  their  relative  situation  ;  b,  origin  of 
the  hinge  membrane ;  c,  eye  ;  d  d,  antennae,  deprived  of  their  bristles ;  e,  feet 
of  the  first  pair ;  /,  of  the  second  pair ;  g,  of  the  third  pair  ;  h,  tail ;  i,  labrum  ; 
*,  mandible ;  /,  feeler ;  m,  jaw  of  the  first  pair ;  n,  of  the  second  pair  ; 
o,  branchia  or  gill ;  p  q,  posterior  portion  of  the  left  ovary  ;  r,  the  male  organ 
according  to  Straus. 

above  may  account  in  some  measure  for  the  quantities  of  their 
petrified  exuviae.  Cypris  has  also  been  found  in  the  Fresh- Water 
Limestone,  beneath  the  Mid-Lothian  Coal-Field,  at  Burdiehouse,  near 
Edinburgh,  and  in  other  districts. 

Cladocera,  Latreille ;  Daphnides,  Straus. — These  minute  creatures 
have  a  single  eye  .only,  and  are  protected  by  a  shell  doubled  as  it  were, 
but  without  any  hinge,  according  to  Jurine,  and  terminated  posteriorly 
in  a  point.  The  head,  which  is  covered  with  a  kind  of  beak-like 
armour,  projects  beyond  the  shell.  There  are  two  antennae,  generally 
large,  in  the  form  of  arms,  divided  into  two  or  three  branches  placed 
on  a  peduncle  fringed  with  filaments  always  projecting,  and  serving 
the  purpose  of  oars.  The  feet,  four  to  six  pairs,  terminated  by  a 
digitated  or  pectinated  swimming  organ,  and  furnished,  with  tho 
exception  of  the  two  first,  with  a  branchial  lamina.  Their  eggs  are 
situated  on  the  back,  and  their  body  terminates  with  a  sort  of  tail 
with  two  delicate  hairs  or  filaments  at  the  end.  The  anterior  part  of 
the  body  is  somtimes  prolonged  into  the  form  of  a  beak,  sometimes 
into  a  shape  approaching  that  of  a  head  occupied  almost  entirely  by 
one  large  eye. 

Latreille  gives  the  following  sub-genera  :  Polyphemus,  Muller ; 
Dap/ hnia,  Muller ;  Lynceus,  Muller  (Chilodorus,  Leach).  This  division 
in  Baird's  'Entomostraca'  includes  the  following  families  and  genera. 


Daphnia. 
Bosmina. 
Sida. 

Polyphemus. 

Eurycercus. 
C'amptocercus. 
Alona. 
Peracanthi. 


1.  Daphniadce. 

2.  Polyphemidie 
3.  Lynceidce. 


Moina. 

Macroihrix, 
Daphnella. 

Evadne. 

Chydorus. 
Acroperus. 
Pleuroxus. 


Of  these  Daphnia  is  the  most  numerous  genus ;  and  though  the 
species  are  so  extremely  small,  the  observations  of  naturalists,  and 
more  especially  of  Schoeffer,  Ramdohr,  Straus  and  the  elder  Jurine, 


have  rendered  its  organisation  and  habits  extremely  well  known.  In 
the  species  of  Daphnia  one  junction  of  the  sexes  fecundates  the  ova 
for  many  successive  generations,  six  at  least ;  their  moults  are 
very  frequent ;  they  lay  at  first  but  one  egg,  then  two  or  three,  and  so 
on  progressively  as  they  advance  in  life  till  their  number  amounts  to 
58  in  one  species  (Daphnia  magna) ;  and  the  young  of  the  same 
deposit  are  generally  of  one  sex,  it  being  rare  to  find  two  or  three 
males  in  a  female  batch,  and  vice  versa.  As  the  winter  approaches 
their  moults  and  oviposits  cease,  and  the  frost  is  supposed  to  destroy 
them,  leaving  however  the  eggs  unharmed,  which  the  genial  spring 
season  hatches  to  fill  the  pools  with  myriads  of  Daphnia.  Then 
those  who  have  microscopes  will  find  ample  employment  for  them. 
Every  ditch,  every  pool,  every  garden  reservoir,  will  furnish  tha 
observer  with  Branchiopods. 

The  species  are  numerous.  The  most  common  is  the  Water-Flea, 
Daphnia  index  of  Latreille,  Monoculus  pulex  of  Linnaeus,  Pulex 
aquaticus  arborescens  of  Swammerdam,  Le  Perroquet  d'Eau  of 
Geoffroy.  Despised  as  this  minute  creature  may  be  by  those  who, 
like  the  orientalists,  consider  size  as  absolutely  necessary  to  produce 
grand  ideas,  it  has  fixed  the  especial  attention  of  Swammerdam, 
Needham,  Leuwenhoek,  Schoeffer,  De  Geer,  Straus,  and  above  all,  of 
Jurine,  who,  in  common  with  other  philosophers  of  great  name,  have 
found  as  much  interesting  information  regarding  the  development 
of  animal  life  in  the  admirable  organisation  of  these  animated  specks 
as  is  afforded  by  the  largest  vertebrated  animal.  [Daphnia.] 

Section  II. 
Phyllopoda. 

Distinguished  by  the  number  of  feet,  and  by  the  lamella  or  folia- 
ceous  form  of  the  joints,  representing,  according  to  Latreille,  the 
Myriapods  in  the  class  Insecta.  The  eyes  are  always  two  in  number, 
formed  of  a  sort  of  network,  and  sometimes  placed  on  pedicles ;  many 
have  besides  a  single  smooth  eye. 

Ceratophthalma,  Latreille,  have  ten  pairs  of  feet  at  the  least,  and 
the  maximum  of  those  organs  in  this  group  is  said  to  be  22.  There 
is  no  vesicular  body  at  their  base,  and  the  anterior  feet  are  never  so 
long  as  the  others,  nor  are  they  ramified.  The  body  is  either  inclosed 
in  a  shell-case,  like  a  bivalve  shell,  or  naked,  the  thoracic  divisions 
being  each  furnished  with  a  pair  of  feet.  The  eyes  are  sometimes 
sessile,  small,  and  placed  very  nearly  together ;  sometimes,  and  indeed 
most  frequently,  they  are  mounted  on  the  extremity  of  two  moveable 
pedicles.  The  eggs  are  either  internal  or  external,  and  inclosed  in  a 
capsule. 

a. 

Eyes  sessile,  immoveable ;  body  inclosed  in  an  oval  case  like  a 
bivalve  shell ;  ovaries  always  internal. 

The  sub-genus  Limnadia  of  Adolphe  Brongniart  is  an  example  of 
this  structure.  Limnadia  Hermanni  (Adol.  Brongn.),  Daphnia  gigas  of 
Hermann,  occurs  in  great  numbers  in  the  little  pools  of  the  forest  of 
Fontainebleau,  and  we  must  refer  the  reader  to  Brongniart's  Memoir  in 
the  6th  vol.  of  the  'Mdmoires  dn  Musdum  d'Histoire  Naturelle '  for 
its  description. 

/8. 

Each  eye  situated  at  the  extremity  of  a  pedicle  on  both  sides  of  the 
head ;  body  naked  and  annulated  throughout  its  length ;  no 
enveloping  case  or  shell ;  eggs  contained  in  an  elongated  capsule 
situated  towards  the  base  of  the  tail,  or  at  the  posterior  extremity  of 
the  body  and  thorax  in  those  which  have  no  tail. 

1.  With  a  TaU. 

To  this  subdivision  belongs  the  Brine-Shrimp  or  Brine-Worm, 
Artemia  or  Artemis  of  Leach,  Branchipus  of  Latreille,  and  Chirocephalus 
of  Benedict  Prevost  and  Jurine.  We  are  now  arrived  at  that  develop- 
ment of  form  in  the  Branchiopods  where  the  numerous  legs  or  feet 
become  paddles  adapted  simultaneously  to  the  purposes  of  locomotion 
and  respiration. 

The  Brine-Worm  or  Brine-Shrimp,  Artemia  salina  of  Leach,  Cancer 
salinus  of  Linnaeus,  Cammarus  salinus  of  Fabricius,  Artemis  salinus  of 
Leach,  A  rtomisus  salinus  of  Lamarck,  when  full-grown,  is  about  half 
an  inch  in  length  and  very  transparent :  it  is  said  to  have  been  first 
discovered  in  the  salt-pans  at  Lymington  by  Dr.  Maty.  There  these 
animals  are  found  in  myriads,  in  rapid  and  continual  motion  in  the 
salterns,  which  are  the  open  tanks  or  reservoirs  where  the  brine  is 
deposited  previous  to  boiling.  The  brine  attains  the  desired  strength 
by  evaporation  from  exposure  to  the  sun  and  air  in  about  a  fortnight. 
A  pint  contains  about  a  quarter  of  a  pound  of  salt,  and  in  this 
concentrated  solution,  which,  as  Mr.  Rackett  observes,  instantly 
destroys  most  other  marine  animals,  the  Brine-Shrimp  revels.  It  is 
further  said  that  these  Brine-Worms  are  nsver  found  in  the  sun-pans 
where  the  brine  is  made  by  the  admission  of  sea-water  during  the 
summer,  and  which  are  emptied  every  fortnight,  but  only  in  the  pits 
or  reservoirs  (clearers)  where  it  is  deposited  after  it  is  taken  out  of 
the  pans,  and  where  some  of  the  liquor  constantly  remains.  So 
persuaded  are  the  workmen  of  their  utility  in  clearing  the  liquor,  that 
they  are  accustomed  to  transport  a  few  of  the  worms  from  another 
saltern  if  they  do  not  appear  at  their  own,  and  they  increase  greatly 
in  a  few  days.  Little  however  was  known  of  the  natural  history  of 
this  animal  till  Mr.  Thompson  published  his  interesting  observations 
in  the  6th  number  of  his  'Zoological  Researches'  (1834).    He  has 
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there  described  and  illustrated  the  gradual  devolopment  of  the 
embryo,  and  the  metamorphoses  which  it  undergoes  from  its  first 
production  until  it  arrives  at  a  perfect  or  adult  state.  These,  he  says, 
■will  be  found  to  correspond  with  those  of  Branchipus,  Chirocephalus, 
and  Apus,  animals  with  which  its  alliance  can  no  longer  be  doubtful. 
Artemia  bears  a  loDg  journey  very  well.  We  have  had  a  glass  jar 
full  of  them  in  their  native  brine  sent  to  London.  They  lived  a 
considerable  time  and  were  in  full  life  and  activity,  affording  very 
satisfactory  opportunities  of  observing  their  habits  and  of  confirming 
the  statements  of  Mr.  Thompson.  They  are  constantly  gliding  with 
an  even  motion  in  the  clear  circumambient  fluid,  sometimes  on  their 
backs,  sometimes  on  their  sides,  sometimes  on  their  bellies,  and  seem 
to  move  with  equal  facility  in  every  direction.  Their  transparency 
and  the  unwearied  undulating  motions  of  their  respiratory  paddles 
render  them  very  interesting  objects,  and  convey  a  deep  impression 
of  the  harmony  of  adaptation  of  members  to  two  such  apparently 
anomalous  ends  as  breathing  and  locomotion  at  the  same  moment. 

The  salt-pans  at  Lymington  and  some  salt  lakes  in  Siberia  appear 
to  be  the  only  localities  where  these  animals  have  been  hitherto 
detected. 

Branchipus  stagnalis  of  Milne-Edwards,  Cancer  stagnalis  of  Linnaeus, 
Gammarus  stagnalis  of  Fabricius  and  Herbst,  Apus  pisciformis  of 
Schccffer,  who  found  it  in  a  ditch  by  the  road  which  leads  from 
Ratisbon  to  the  town  of  St.  Nicholas,  Chirocephalus  diaphanus  of 
Prevost,  belongs  to  this  division  of  Latreille.  It  is  a  British  animal, 
and  is  especially  known  as  inhabiting  the  pools  on  the  road-side  of 
Blackheath  Common.  [Chirocephalus.] 


Branchipus  stagnalis. 

1,  Male,  magnified  ;  a  a,  composite  or  network  eyes  ;  b  h,  antennne  ;  cc,  mandi- 
buliform  horns  ;  d,  proboscidiform  moveable  tentacula,  rolled  spirally ;  e,  simple 
rudimentary  eye  ;  //,  leaf.like  natatory  feet  or  oars  ;  <7,  male  organs  ;  h  h,  tail ; 

terminating  filaments  ;  2,  front  view  of  the  head  ;  3,  tail  of  the  female  ; 
k,  egg-pouch  ;  I,  female  organ ;  4,  a  young  Branchipus  after  the  first  moult. 

2.  Without  a  Tail. 
The  genus  Eulimcne,  Latreille,  belongs  to  this  sub-section.  _  The 
body  is  nearly  linear,  and  there  are  four  short  antennas  almost  filiform, 
of  which  the  two  smallest,  which  much  resemble  feelers,  are  placed  at 
the  anterior  extremity  of  the  head,  which  is  furnished  with  two  eyes 
mounted  on  cylindrical  pedicles.  The  branchial  paddles  are  11,  and 
immediately  behind  them  is  a  terminal  demi-globose  piece  in  place_  of 
a  tail,  from  whence  issues  a  long  delicate  thread-like  process,  which 
may  perhaps  (according  to  Latreille)  be  an  oviduct.  Eulimcne  albida, 
whose  body  is  for  the  most  part  white,  with  its  posterior  extremity 
black  (Artemia  Eulimcne,  Leach),  the  only  species  described  by 
Latreille,  was  found  in  the  Mediterranean  near  Nice. 

Aspidofihora. 

Of  this  last  division  of  the  Phyllopoda,  Latreille  says  that  they  have 
60  pairs  of  feet,  all  furnished  near  their  base  with  a  large  oval  vesicle, 
the  two  anterior  feet,  which  are  much  the  largest,  resembling  antennae. 
A  large  shell  or  crust  covers  the  larger  portion  of  the  upper  part  of  the 
oody.  This  shell  is  free,  shield-shaped,  notched  posteriorly,  and 
bearing  anteriorly  on  a  circumscribed  space  three  simple  sessile  eyes,  of 
which  the  two  anterior  are  largest  and  lunated.  There  are  two  bivalve 
capsules  containing  the  eggs,  and  annexed  to  the  eleventh  pair  of  feet. 

Apus  productus  [Binoculus]  is  an  example.  Mr.  Thompson  figures 
a  species,  Apus  GuUdingii,  from  the  West  Indies,  and  observes  that 
there  appear  to  be  two  European  species  confounded  under  the 
specific  name  cancriformis,  namely,  Schonffer's  and  Dr.  Leach's,  which 
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most  resemble  Apus  GuUdingii,  and  that  described  by  Savigny,  in  which 
the  elongated  shield  entirely  covers  the  natatory  members. 

Mr.  Thompson  observes  that  there  is  a  considerable  approximation 
between  Artemis  and  certain  Trilobitcs  (Bucephalithus,  &c),  nor  can 
there  be  any  doubt  that  the  analogies  of  Branchipus,  Serolis,  and 
Limulus  all  contribute  to  the  illustration  of  that  most  ancient  race  of 
Crustaceans.    [Trilobites.]    (Burmeister,  On  the  Trilobitcs.) 

BRANCHIO'STOMA,  the  name  given  by  Costa  to  the  most  anoma- 
lous of  all  living  fishes,  and  indeed  of  all  the  Vertebrata. 

This  extraordinary  animal  was  first  discovered  on  the  coasts  of 
Britain,  a  single  specimen  having  been  pent  to  Pallas  from  the  coast 
of  Cornwall  during  the  latter  part  of  the  last  century.  The  great 
naturalist  of  Russia  described  and  figured  it  in  his  '  Spicilegia  Zoolo- 
gica'  under  the  name  of  Limax  lanceolatus,  believing  it  to  be  a  mollusk, 
though  remarking  in  his  description  of  it  on  the  resemblance  of  some 
of  its  characters  to  those  of  a  fish.  It  seems  to  have  been  lost  sight 
of  for  more  than  half  a  century,  and  with  the  exception  of  a  brief 
reference  in  Stewart's  '  Elements  of  Natural  History '  we  find  no  notice 
of  it  in  any  synopsis  of  animals.  In  1834  it  was  re-discovered  by 
Costa  on  the  Neapolitan  shores,  who  described  it  in  the  '  Annuario 
Zoologico '  under  the  name  of  Branchiostoma  lubricum ;  and  some 
years  after  in  his  '  Fauna  of  the  Kingdom  of  Naples '  gave  a  fuller 
account  of  it.  Costa  first  perceived  that  it  was  a  fish  and  not  an 
invertebrate  animal,  and  remarked  its  affinity  to  the  Cyclostomatous 
fishes.  In  1836  Mr.  Yarrell  gave  an  account  of  it  in  his  'History  of 
British  Fishes '  under  the  name  of  the  Ij<aicelet  (Amphioxus  lanceolatus). 
He  had  not  then  met  with  Costa's  account  of  it.  He  figured  and 
described  it  from  a  specimen  found  by  Mr.  Couch  at  Polperro  in  Corn- 
wall, the  first  taken  in  that  locality  since  its  original  discovery  there. 
Mr.  Yarrell  gave  the  first  correct  notice  of  the  chorda  dorsalis  and 
vertebral  column.  About  the  same  time,  singularly  enough,  consider- 
ing how  long  it  had  escaped  notice  since  the  days  of  Pallas,  it  was 
taken  by  several  naturalists  on  the  coasts  of  Sweden.  Lundevall  and 
Loven  found  it  in  Bohuslan  in  1834,  but  did  not  give  an  account  of 
it  till  1841.  Retzius  had  it  from  the  same  locality,  and  published  a 
notice  of  it  in  the  'Berlin  Proceedings  for  November,'  1839,  in  which 
also  is  a  communication  on  the  same  subject  by  Professor  J.  Miiller. 
Rathke  gave  an  account  of  its  structure  hi  1841.  In  the  same  year 
Mr.  J.  Goodsir  published  an  elaborate  memoir  on  its  anatomy  in  the 
'  Transactions  of  the  Royal  Society  of  Edinburgh'  for  1841,  being  the 
result  of  his  examination  of  two  examples  taken  in  the  Irish  Sea  by 
Professor  E.  Forbes  in  1837.  In  1842  a  most  valuable  memoir  on  this 
animal  was  read  before  the  Royal  Society  of  Berlin  by  Professor  J. 
Miiller,  and  this  paper  beautifully  illustrated  appeared  in  the  volume 
of  '  Transactions'  of  that  society  published  in  1844. 

Besides  the  instances  of  its  capture  above  mentioned  it  has  been 
since  taken  by  Mr.  MacAndrew  on  the  west  coast  of  Scotland,  and 
by  Professor  Edward  Forbes  in  the  -<Egean  Sea,  and  by  those  gentle- 
men on  the  south  coast  of  England  in  1846. 

The  great  interest  which  attaches  to  this  fish  depends  on  the 
strangeness  of  its  anatomical  characters,  the  unexampled  degradation 
of  its  organisation  among  the  Vertebrata,  and  the  link  which  it  forms 
between  the  highest  of  animals  and  some  of  the  lowest.  A  verte- 
brated  animal  without  a  brain,  a  fish  with  the  respiratory  system  of  a 
mollusk,  and  the  circulatory  system  almost  of  an  Annelide,  presents  a 
combination  of  characters  which  must  excite  the  wonder  and  interest- 
equally  of  the  physiologist  and  the  systematic  naturalist.  Scarcely 
any  animal  yet  discovered  is  so  likely  to  change  received  views  of 
classification  and  relative  order  of  characters  as  the  Lancelet.  As  yet 
however  it  has  attracted  but  little  attention  among  zoologists,  though 
the  physiologists  and  anatomists  have  fully  perceived  its  value.  For 
these  reasons  we  shall  give  a  full  account  of  what  is  now  known 
respecting  its  external  character,  structure,  and  habits. 

The  usual  size  of  the  Lancelet  is  about  2  inches  in  length  ;  the 
height  to  the  length  being  as  1  :  10,  and  the  breadth  to  the  length  as 
%  :  10.  It  is  of  a  lanceolate  form  tapering  to  each  extremity,  and 
riband-like.  Anteriorly  it  terminates  in  a  head  scarcely  distinguish- 
able from  the  body,  apparently  pointed,  but  when  examined  closely 
seems  to  end  in  a  rounded  and  somewhat  spathulate  rostrum,  beneath 
which  is  the  mouth,  a  longitudinal  opening,  fringed  on  each  side  by  a 
row  of  long  filaments  which  can  close  in  and  clasp  alternately,  so  as 
to  protect  the  oral  opening.  Along  the  back  runs  a  continuous  fin, 
which  dilates  near  the  sharp  posterior  extremity  on  each  side  so  as  to 
form  a  sort  of  caudal  fin.  Near  the  tail  opens  the  vent,  in  front  of 
which  is  a  median  fin  continued  to  another  opening  situated  a  little 
behind  the  centre  of  the  body  (porus  abdominalis),  and  serving  as  an 
outlet  for  the  genital  products.  Continued  from  this  forwards  nearly 
to  the  mouth  are  two  strong  lateral  folds,  mistaken  by  Pallas  for  the 
margins  of  a  ventral  disk,  and  hence  leading  him  to  consider  the 
animal  a  Gasteropodous  Mollusk.  The  entire  animal  is  translucent 
and  of  a  silvery  whiteness,  its  sides  being  marked  by  the  indications 
of  the  lateral  ichthyic  muscles,  which  give  it  the  aspect  of  a  small 
sand-eel. 

Organisation.  Skeleton.— The  osseous  system  consists  of  a  chorda 
dorsalis  tapering  at  both  ends,  and,  strange  to  say,  not  presenting  the 
slightest  vestige  of  a  cranium,  and  of  the  germs  of  superior  and 
inferior  inter-spinous  bones  and  fin-rays  in  the  most  rudimentary 
state.    The  chorda  diWis  i?  composed  of  from  60  to  70  vertebrae, 
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which  arc  also  in  a  rudimentary  state,  and  little  more  than  indicated. 
"The  chorda  dorsalis,"  to  quote  Mr.  Goodsir,  "is  formed  externally 
of  a  fibrous  sheath,  and  internally  of  an  immense  number  of  laminre, 
each  of  the  size  and  shape  of  a  section  of  the  column  at  the  place 
where  it  is  situated.    When  any  portion  of  the  column  is  removed 


Explanation  of  the  Figures  : — 


Fig.  1.  The  Lancelet,  a  little  larger  than  life,  a,  the  mouth  ;  b,  porus 
abdominalis ;  c,  the  vent. 

Fig.  2.  View  of  the  animal  from  heneath.  a,  the  mouth  ;  b,  porus  abdomi- 
nalis ;  e,  vent ;  d  d,  ventral  folds. 

Fig.  3.  The  neuro-skeleton  of  the  Lancelet,  consisting  of— a,  the  chorda 
dorsalis;  b  b,  the  vesicular  germs  of  the  dorsal  fin-rays  ;  c, those  of  the  anterior, 
and  (7,  those  of  the  posterior  anal  fins  (from  Goodsir). 

Fig.  4.  The  intestinal  system,  a,  the  branchial  sac ;  b,  the  oesophagus ; 
c,  greener  and  wider  part  of  the  intestinal  canal ;  d,  caicuni ;  e,  narrower  and 
posterior  part  of  the  intestinal  canal. 

Fig.  5.  Anterior  extremity  of  the  body  of  a  young  animal  (from  Muller). 
The  lateral  muscles  are  omitted  in  order  to  show  more  clearly  the  other  parts. 

a,  chorda  dorsalis ;  b,  its  sheath ;  c,  rounded  anterior  extremity  of  the  body, 
terminating  in  the  dorsal  fin  ;  d,  cellular  dorsal  fin-rays  ;  and  c,  their  contents ; 
g,  spinal  marrow ;  /»,  eye ;  i,  labial  cartilages  ;  k,  cirrhi  of  the  mouth  ;  I,  a 
muscle  of  the  labial  cartilages,  arising  from  the  fringed  fold  between  the  cavity 
of  the  mouth  and  branchial  cavity  ;  m,  wall  of  the  mouth  ;  n,  finger-formed 
figures  on  the  wall  of  the  mouth  (ciliated  organs) ;  o,  fringed  fold  between  the 
oral  and  branchial  cavities ;  p,  heart-like  arch  of  the  aorta,  connecting  arch 
between  the  branchial  heart  and  aorta ;  q,  anterior  and  superior  part  of  the 
branchial  sac,  in  which  the  branchial  slits  are  wanting  ;  r  and  s,  branchial  ribs ; 
r,branchial  slits ;  u,  walls  of  the  belly. 

Fig.  6.  Transverse  section  of  the  body  (from  Muller).  a,  chorda  dorsalis; 

b,  its  sheath  ;  c,  membranous  layer  ;  d,  spinal  marrow,  and  /,  canal  above  it ; 
ff  and  h,  section  of  fin-rays ;  i,  lateral  muscles  ;  k,  intermuscular  ligament ; 
I,  branchial  sac ;  in,  ovaria ;  n,  wall  of  belly  ;  o,  lateral  ventral  folds,  with  their 
canal. 

Fig.  7.  View  of  the  anterior  part  of  the  body  from  beneath,  a,  mouth ; 
b,  cirrhi ;  c,  snout ;  d,  ventral  wall ;  /,  lateral  ventral  fold. 

Fig.  8.  View  of  the  underside  of  the  body  in  the  region  of  the  porus  abdomi- 
nalis. a,  ovary  ;  /,  lateral  ventral  folds  ;  g,  porus  abdominalis. 

these  plates  may  be  pushed  out  from  the  tubular  sheath  like  a  pile 
of  coins.  They  have  no  great  adhesion  to  one  another,  are  of  the 
consistence  of  parchment,  and  appear  like  flattened  bladders,  as  if 
formed  of  two  tough  fibrous  membranes  pressod  together."  Beside.-; 
the  skeleton  of  the  nervous  system  there  is  a  hyoid  apparatus  forming 
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the  armature  of  the  mouth,  and  consisting  of  two  sets  of  17  articu- 
lated pieces,  from  each  of  which,  except  two,  a  ray  proceeds.  These 
rays  form  the  oral  cirrhi.  Muller  takes  a  different  view  of  this 
structure,  maintaining  that  it  corresponds  neither  to  the  jaw-bone 
nor  to  the  hyoid  apparatus  in  other  animals,  but  is  analogous  to  the 
cartilaginous  ring  of  the  mouth  of  the  lamprey  and  the  Myxinoid 
.  fishes,  a  system  peculiar  to  that  family.  There  is  also  in  the  Lan- 
celet a  series  of  fine,  transparent,  cartilaginous,  hair-like  ribs,  70  to 
80  on  each  side,  forming  a  cage  for  the  protection  of  the  branchial 
cavity. 

Nervous  System. — The  spinal  cord  extends  the  whole  length  of 
the  spine,  but  is  not  quite  so  sharp  at  the  fore-end  as  behind.  It 
presents  no  trace  of  a  brain.  From  55  to  60  nerves  pass  off  from 
each  side  of  it,  which  do  not  arise  by  double  roots.  The  details  of 
this  important  part  of  the  animal's  anatomy  are  fully  given  by  Mr. 
Goodsir.  Muller  and  Rathke  have  observed  the  existence  of  rudi- 
mentary eyes,  consisting  of  a  small  black  spot  of  pigment,  but  not 
furnished  with  any  optical  apparatus.  No  traces  of  organs  of  smelling 
or  hearing  have  been  met  with. 

Vascular  System. — The  observations  of  Muller  having  been  made 
on  the  living  animal,  he  was  enabled  to  pursue  this  part  of  its 
organisation  further  than  the  other  observers.  According  to  him 
the  vascular  system  of  this  animal  corresponds  in  general  arrange- 
ment with  that  of  fishes,  differing  however  in  regard  to  the  heart 
from  that  of  all  other  vertebrate  animals,  and  displaying  a  striking 
accordance  with  that  in  worms ;  for  the  hearts  in  the  Branchiostoma 
are  not  only  more  divided  than  in  other  animals  of  its  class,  but 
present  entirely  the  form  and  distribution  of  blood  vessels,  and  extend 
over  wide  spaces.    The  blood  is  white. 

The  Respiratory  System  is  constituted  by  the  anterior  extremity 
of  the  intestinal  tube,  the  walls  of  which  are  clothed  with  vibratile 
cilia,  and  protected  and  adapted  to  their  office  by  the  peculiar  cage- 
like skeleton  already  mentioned,  which  is  further  strengthened  by 
transverse  cartilaginous  rods,  between  which  are  numerous  clefts, 
their  openings  protected  by  vibratile  cilia.  This  was  first  made 
known  by  Muller,  who  described  also  a  curious  apparatus  of  finger- 
shaped  wheel-organs  and  fringed  folds  placed  at  the  entrance  of  the 
branchial  cavity,  and  marking  the  commencement  of  the  ciliated 
portion  of  the  intestinal  canal  of  which  the  branchial  sac  forms  a  part. 
At  the  end  of  the  branchial  sac  is  the  porus  abdominalis,  an  opening 
which  serves  equally  respiratory  and  genital  purposes. 

The  Digestive  System  consists  of  an  intestinal  canal  and  a  coecum, 
both  of  which  are  ciliated.  The  latter  is  considered  by  Muller  to  be 
a  liver,  but  the  office  of  a  liver  appears  to  be  performed  equally  by  the 
other  parts  of  the  intestines. 

The  Reproductive  System  is  imperfectly  known.  As  far  as  it  has 
been  observed  it  appears  in  the  form  of  certain  bean-shaped  bodies 
attached  to  the  inner  surface  of  the  lining  of  the  abdomen  on  the  out- 
side of  the  branchial  canals.  Muller  distinguishes  the  two  sexes,  but 
this  part  of  the  history  of  the  Lancelet  demands  further  investigation. 
It  is  not  impossible  that  the  two  membranous  folds  of  the  abdomen 
and  their  canals  may  be  connected  with  this  system,  and  serve  mar- 
supial purposes.  This  remark,  however,  we  merely  throw  out  as  a 
suggestion. 

The  Muscular  System  is  highly  symmetrical,  and  consists  of  a  series 
of  lateral  muscular  bundles  corresponding  in  number,  size,  and  position 
to  the  vertebra  of  the  chorda  dorsalis,  and  bearing  a  general  resem- 
blance to  the  lateral  muscles  of  the  higher  fishes.  Muller  classes  the 
muscles  of  the  Lancelet  under  the  heads  of- — 1st,  lateral  muscles  ;  2nd, 
abdominal  muscles  ;  3rd,  muscles  of  the  oral  ring  and  tentacvfla ;  4th, 
muscles  of  the  ring  between  the  oral  cavity  and  branchial  sac ;  and, 
5th,  muscles  of  the  branchial  apparatus.  The  skin  is  thin,  tough, 
and  scaleless. 

Habits. — The  Lancelet  lives  in  sandy  ground  at  a  depth  of  between 
10  and  20  fathoms  water.  It  probably  buries  itself  in  the  sand. 
When  taken  it  swims  rapidly  with  a  snake-like  motion,  but  after  a 
time  settles  down,  unless  disturbed,  lying  flat  on  its  side.  It  is  very 
tenacious  of  life.  We  have  had  it  for  three  hours  in  a  watch-glass 
imder  the  microscope,  at  the  end  of  which  time  when  disturbed  it 
seemed  as  lively  as  at  first.  It  dislikes  the  light.  It  bears  handling 
without  injury.  Its  food  was  found  by  Muller  in  the  intestinal  canal 
of  some  of  the  specimens  he  examined :  it  consisted  of  infusorial 
animalcule.  The  Lancelet  does  not  swallow  but  simply  imbibes  its 
food. 

General  Remarks. — "Branchiostoma,"  says  Muller,  "is  evidently 
a  vertebrated  animal  and  a  fish.  It  is  distinguished  from  all  other 
Vertebrata  by  its  peculiar  circulatory  system,  and  by  the  absence  of  a 
distinction  between  the  brain  and  spinal  marrow ;  from  all  other  fishes 
by  the  extraordinary  number  of  branchial  ribs,  by  the  union  of  the 
branchial  and  ventral  cavities,  and  by  the  combination  of  the  respira- 
tory opening  with  the  ventral  opening."  Muller  considers  it  connected 
with  the  Cyclostomatous  fishes  through  the  peculiar  characters  of  its 
chorda  dorsalis  and  the  absence  of  jaws,  but  as  inferior  to  them  in 
the  absence  of  a  distinct  brain  and  in  the  peculiarities  of  its  respira- 
tory system.  "  The  Branchiostoma,"  he  concludes,  "  ranks  next  the 
Cyclostomatous  fishes,  but  not  among  them,  being  removed  from  them 
by  distinctions  which  are  greater  than  the  differences  between  fishes 
and  naked  amphibia." 
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"  Viewed  as  an  entire  animal,"  writes  Mr.  Goodsir,  "  the  Lancelet 
is  the  most  aberrant  in  the  vertebrate  sub-kingdom.  It  connects  the 
Vertebrata  not  only  to  the  Annulose  animals,  but  also  through  the 
medium  of  certain  symmetrical^  scidice  (the  genus  Pclonaia  of  Forbes 
and  Goodsir)  to  the  Mollusks.  We  have  only  to  suppose  the  Lancelet 
to  have  been  developed  from  the  dorsal  aspect,  the  seat  of  its  respi- 
ration to  be  transferred  from  its  intestinal  tube  to  a  corresponding 
portion  of  its  skin,  and  ganglia  to  be  developed  at  the  points  of 
junction  of  one  or  more  of  its  anterior  spinal  nerves,  and  inferior 
branch  of  its  second  pair,  to  have  a  true  Annulose  animal,  with  its 
peculiar  circulation,  respiration,  generative  organs,  and  nervous 
system,  with  supra-cesophageal  ganglia  and  dorsal  ganglionic  recur- 
rent nerve." 

Taking  all  we  know  of  the  structure  of  this  truly  wonderful  animal 
into  consideration,  we  are  inclined  to  regard  it  as  the  relic  of  some 
great  order  of  Fishes,  which  in  their  organisation  brought  down  the 
Vertebrated  series  to  a  parallel  with  the  lower  forms  of  Mollusca,  and 
which  became  extinct  in  some  former  epoch  of  the  world's  geological 
history,  and  from  the  unpreservable  character  of  their  bodies,  and  the 
absence  of  hard  parts,  left  "  not  a  wreck  behind."  The  more  we  know 
of  nature  the  more  are  we  convinced  that  there  are  no  isolated  organ- 
isms ;  that  beings  apparently  anomalous  are  members  of  orders  either 
partially  known  or  for  the  most  part  extinct.  Of  all  anomalous  crea- 
tures the  Branchiostoma  is  the  most  so,  and  it  is  much  more  consistent 
with  the  principles  of  scientific  zoology  to  admit  it  as  the  type  of  a 
distinct  order  among  fishes  than  to  attempt  to  place  it  among  defined 
groups.  The  strange  combination  of  characters  which  it  presents — a 
vertebrated  animal  without  a  brain,  having  the  respiratory  apparatus 
of  an  Ascidian  Mollusk,  and  a  ciliated  intestinal  cavity — if  it  does 
not  almost  warrant  its  erection  into  the  type  of  a  class  by  itself,  cer- 
tainly is  sufficient,  and  more  than  sufficient,  to  constitute  it  the  type  of 
an  order  in  the  lowest  of  the  vertebrate  classes. 

BRANCHITE,  a  mineral  belonging  to  the  Resin  series,  and  found 
with  Coal. 

BRAND,  or  BURN,  a  disease  in  vegetables  by  which  their 
leaves  and  tender  bark  are  partially  destroyed  as  if  they  had  been 
burnt ;  hence  the  name  of  this  disease,  which  is  called  Brulure  in 
French.  It  has  been  observed  that  after  the  leaves  have  been  wetted 
by  dews  or  gentle  rains  so  that  drops  adhere  to  them,  and  a  bright 
sunshine  has  succeeded,  every  spot  to  which  the  water  had  adhered 
lost  its  natural  colour,  and  became  of  a  dark  or  yellow  hue ;  and  on 
closer  examination  it  was  found  that  the  organisation  had  been  partly 
destroyed,  and  that  these  spots  no  longer  possessed  the  power  inherent 
in  healthy  leaves  of  exhaling  the  water  which  circulates  through  them. 
When  this  disease  is  extensive,  and  attacks  the  bark  as  well  as  the 
leaves,  it  frequently  causes  the  death  of  the  plant,  and  at  all  events 
enfeebles  its  growth  and  prevents  its  perfect  fructification.  The  cause 
of  this,  like  that  of  most  diseases  which  are  common  to  plants,  has 
been  vulgarly  ascribed  to  some  unknown  atmospheric  influence  ;  and 
various  guesses  have  been  made,  which  for  the  most  part  have  little  or 
no  foundation.  That  which  appeared  most  plausible  was,  that  the 
drops  of  water  being  apparently  globular,  collected  the  light  of  the 
sun  into  a  focus,  and  produced  a  sufficient  degree  of  concentration  of 
the  calorific  rays  to  burn  the  tender  substance  of  the  leaves.  A  little 
reflection  will  soon  convince  us  that  this  will  not  bear  examination. 
The  drops  which  adhere  to  the  leaves  and  the  bark  are  not  globes,  but 
at  best  flattened  hemispheres,  and  consequently  cannot  collect  the 
rays  of  the  sun  into  a  focus  on  the  surface  to  which  they  adhere  ; 
besides,  the  spots  are  as  large  as  the  diameter  of  the  drops,  so  that  all 
the  surface  that  has  been  covered  with  water  is  injured  ;  whereas  the 
focus  of  a  globe,  such  as  would  actually  burn  the  leaf,  must  be  very 
small  in  proportion  to  the  lens  which  concentrated  the  rays.  It  is 
much  more  probable  that  the  effect  of  the  water  on  the  tender  epider- 
mis of  the  leaf  or  bark  to  which  it  adheres  is  similar  to  that  which  it 
has  on  vegetable  matter  infused  in  it ;  it  softens  and  dissolves  a  portion 
of  it,  especially  when  the  temperature  is  somewhat  raised,  and  destroys 
the  vitality.    (De  Candolle, '  Physiologie  Ve'ge'tale.) 

It  is  a  fact  that  the  principal  mischief  arises  from  a  sudden  change 
of  temperature  soon  after  sunrise,  especially  when  there  has  been  a 
heavy  dew  or  hoar-frost  in  the  night ;  and  careful  gardeners  brush  off 
the  drops  from  their  delicate  plants  before  sunrise  to  guard  against 
the  Brand.  Every  drop  which  falls  on  the  leaves  of  tender  plants 
from  the  glass  which  covers  a  hotbed  in  which  they  grow  produces  a 
disease  exactly  similar  to  that  which  we  have  been  describing ;  and 
although  the  vapour  of  fermenting  dung  has  a  pungent  ammoniacal 
smell,  it  will  be  found  that  the  water  condensed  on  the  glass  is  nearly 
pure,  and  can  have  no  peculiar  corroding  effect.  It  acts  therefore 
simply  as  a  dissolvent,  and  by  stopping  the  evaporation,  which  is 
always  rapid  from  the  leaves  of  plants  in  a  hotbed,  produces  a  derange- 
ment in  their  functions,  and  ultimately  disease. 

BRANK-URSINE.  [Acanthus.] 

BRANT  AIL,  the  Redstart.  [Sylviad.e.] 

BRA'SSICA,  a  genus  of  Cruciferous  plants,  comprehending  among 
other  species  the  Cabbage,  Cauliflower,  Broccoli,  Borecole,  Rape,  Tur- 
nip, Colza,  and  the  like.  It  is  distinguished  from  other  Cruciferous 
genera  by  the  following  characters : — Its  seeds  contain  an  embryo,  the 
radicle  of  which  is  embraced  in  the  concavity  of  the  folded  cotyledons. 
Its  pod  is  long,  slender,  and  many-seeded.    The  seeds  are  spherical. 
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The  calyx  is  equal  at  the  base,  and  slightly  spreading ;  the  petals  are 
undivided  ;  the  stamens  entire. 

B.  oleracea,  the  Wild  Cabbage,  is  met  with  in  abundance  upon  the 
cliffs  of  many  parts  of  Europe  ;  commonly  in  the  south  part  of  European 
Turkey  (especially  about  Mount  Athos),  on  the  coast  of  Kent  near  Dover, 
and  on  that  of  the  Isle  of  Wight,  Cornwall,  Wales,  and  Yorkshire.  In 
other  places  it  forms  a  broad-leaved  glaucous  plant,  with  a  somewhat 
woody  stem,  having  but  slender  likeness  to  its  cultivated  progeny  ;  and 
it  is  difficult  to  conceive  by  what  original  discovery  the  species  was 
brought  under  the  influence  of  domestication  so  as  to  have  been  pre- 
pared for  the  numerous  changes  and  improvements  it  had  to  undergo 
before  the  races  of  Cabbages,  Savoys,  Borecoles,  Cauliflowers,  and 
Broccolis  could  have  been  produced. 

B.  campestris,  the  Wild  Navew  or  Turnip,  has  its  leaves  lyrate, 
dentate,  somewhat  hispid  ;  upper  leaves  ovate,  acuminate,  deeply 
cordate,  amplexicaul,  glabrous.  It  grows  by  the  sides  of  rivers,  by 
ditches,  in  marshes,  and  the  borders  of  fields  in  many  parts  of  England. 
It  is  believed  to  have  been  the  FoyyoMs  of  Theophrastus.  This  is 
looked  upon  as  the  original  of  the  Swedish  Turnip,  whilst  a  variety, 
regarded  by  some  botanists  as  a  species,  with  a  caulescent  fleshy  root, 
called  B.  Rapa,  is  supposed  to  be  the  origin  of  the  Common  Turnip. 

B.  Napus,  the  Rape,  Colza,  or  Coleseed,  has  the  lower  leaves  lyrate, 
dentate,  glabrous  ;  upper  leaves  oblong,  somewhat  narrowed  below, 
with  a  dilated  cordate  semi-amplexicaul  base.  It  is  difficult  to  find 
any  character  by  which  to  distinguish  this  plant  from  the  preceding. 
In  fact  some  botanists  regard  B.  Napus  as  nothing  more  than  a  variety 
of  B.  campestris. 

B.  monensis  has  the  leaves  stalked,  all  deeply  pinnatifid  ;  the  lobes 
oblong,  unequally  toothed,  those  of  the  upper  leaves  linear.  The 
stem  of  this  plant  is  prostrate,  and  the  flowers  yellow.  It  is  found 
on  the  western  coasts  of  Great  Britain. 

BRASSICA'CE^E,  the  name  given  by  Dr.  Lindley  to  the  natural 
order  Cruciferce.  [Crucifer,e.] 

BRAUNITE,  a  native  Protoxide  of  Manganese,  containing  79  per 
cent,  of  Manganese.  It  is  a  daTk  brownish-black,  with  a  sub-metallic 
lustre.  It  has  a  hardness  from  6  to  6'5,  and  specific  gravity  4'8.  It  is 
found  in  Piedmont  and  Thuringia. 

BRAYERA,  a  genus  of  plants  belonging  to  the  natural  order 
Rosacea;.  One  of  the  species,  B.  antltelmintica,  yields  the  anthelmintic 
remedy  known  by  the  name  Cusso,  Cabotz,  or  Kousso.  Although  its 
anthelmintic  vh'tues  have  been  long  known,  it  has  only  been  recently 
introduced  into  Europe.  The  plant  is  a  native  of  Abyssinia.  [Kousso, 
in  Arts  and  Sc.  Div.] 

BRAZIL-NUTS.  [Bertholletia.] 

BRAZIL-WOOD,  the  wood  of  Casalpinia  Brasilicnsis.  [C^esal- 
pinia.] 

BREAD-FRUIT.  [Artocarpus.] 

BREAM,  a  name  given  more  especially  to  the  Carp-Bream,  but 
applied  to  several  other  kinds  of  fish.  It  is  more  especially  adopted 
to  designate  the  species  of  the  genus  Abramis,  belonging  to  the 
division  of  Abdominal  Malacoptcrygii  and  the  family  Cyprinidce.  The 
chief  distinguishing  characters  of  this  genus  consist  in  the  deep  and 
compressed  form  of  the  body ;  the  great  convexity  of  the  dorsal  and 
abdominal  line  ;  the  base  of  the  dorsal  fin  being  short,  placed  behind 
the  line  of  the  ventrals  ;  the  long  anal  fin ;  and  the  absence  of  either 
strong  homy  rays  or  barbules. 

A .  Brama,  the  Bream  or  Carp-Bream,  may  be  known  by  its  yellowish- 
white  colour,  which  becomes  yellowish-brown  by  age.  The  irides  are 
of  a  golden  yellow,  the  cheeks  and  gill-covers  silver-white ;  fins  light- 
coloured,  the  pectoral  and  ventral  fins  tinged  with  red ;  the  dorsal, 
anal,  and  caudal  fins  tinged  with  brown.  The  Bream  is  an  inhabitant 
of  many  of  the  lakes  and  rivers  of  the  continent  of  Europe  generally 
as  far  north  as  Norway  and  Sweden.  It  thrives  best  in  this  country 
in  large  pieces  of  water  or  in  the  deep  and  most  quiet  parts  of  rivers 
that  run  slowly.  It  occurs  near  London  in  the  Mole  and  the  Medway, 
also  in  the  Regent's  Canal.  Bloch  states  that  the  number  of  ova  in  the 
female  is  130,000.  The  flesh  of  the  Bream  is  generally  considered 
insipid,  although,  on  account  of  the  sport  it  affords  the  angler,  it  is  a 
good  deal  sought  after. 

A.  blicca,  the  White  Bream  or  Bream-Flat,  differs  from  the  Carp- 
Bream  of  the  same  size,  in  having  the  head  larger  and  the  fleshy 
portion  of  the  tail  deeper.  The  number  of  the  rays  in  the 
pectoral  and  anal  fins  differs  considerably  from  those  of  the  Carp- 
Bream.  The  pectoral  fin  of  the  White  Bream  has  three  rays  and 
the  anal  fin  five  rays  less  in  number  than  the  Carp-Bream.  The 
general  colour  of  the  sides  is  silvery-bluish  white,  without  any  of  the 
yellow-golden  lustre  observable  in  the  last  species.  The  irides  silvery- 
white,  tinged  with  pink.  This  fish  has  never  been  taken  of  so  large 
size  as  the  Carp-Bream.  It  has  been  described  by  Bloch,  who  says 
it  is  very  common  on  the  continent.  It  is  also  found  in  most  of 
the  lakes  in  Sweden.  In  England  it  is  not  generally  known.  Mr. 
Jenyns  has  recorded  its  presence  in  the  Cam,  and  Dr.  Lankester  took 
it  in  large  numbers  in  a  piece  of  water  at  Campsall  near  Doncaster. 
Mr.  Lubbock  has  also  taken  it  near  Norwich.  It  varies  very  much  in 
its  characters,  but  is  undoubtedly  a  distinct  species. 

A.  Buggenhagii,  the  Pomeranian  Bream.  This  species  of  Bream  is 
at  once  distinguished  from  the  preceding  by  the  greater  thickness  of 
its  body,  by  the  scales  being  larger  in  proportion  to  its  size,  the  anal 
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fin  being  shorter,  and  having  a  smaller  number  of  rays.  Bloch  records 
it  as  being  common  in  Swedish  Pomerania.  It  is  even  more  rare  in 
England  than  the  last  species.    (Yarrell,  British  Fishes.) 

BREATHING-PORES,  microscopic  apertures  in  the  cuticle  of 
plants.  [Stomates.] 

BKE'CCIA,  an  Italian  word  literally  signifying  "an  opening  or 
breaking  in  any  substance,"  is  employed  in  geology  to  designate  a  rock 
composed  of  angular  fragments  of  a  pre-existing  rock,  or  of  several 
pre-existing  rocks,  united  by  a  cement  of  mineral  matter  that  may 
vary  from  compact  to  friable.     Thus,  as  in  the  annexed  diagram,  the 

fragments  (which  are  shaded)  may 
be  composed  either  of  angular 
portions  of  quartz  rock,  or  any 
other  single  rock,  united  by  a 
cement  (which  is  dotted)  formed  of 
..•a^iiST**-  *•     the  hard  siliceous  substance  named 

chert,  or  any  other  hard  mineral 
substance ;  or  the  fragments  may  be  angular  portions  of  many  rocks, 
such  as  a  mixture  of  pieces  of  slate,  porphyries,  limestones,  granites, 
or  others,  united  by  a  friable  sandstone  or  any  other  soft  mineral 
substance. 

The  term  Breccia  has  been  adopted  from  the  well-known  Breccia 
marble,  which  has  the  appearance  of  being  composed  of  fragments 
joined  together  by  carbonate  of  lime,  infiltrated  among  such  fragments 
after  the  latter  were  produced  by  some  disrupting  force. 

Breccias  inform  the  geologist  that  the  pre-existing  portions  of  rocks 
included  in  them  have  not  been  exposed  to  considerable  friction, 
which  would  have  rounded  off  the  angular  parts  ;  as  has  happened  in 
the  case  of  pre-existing  pieces  of  rocks  included  in  conglomerates. 
[Conglomerate.]  Hence  the  geologist  may  expect  to  find  the  rocks, 
whence  the  angular  fragments  of  a  breccia  are  derived,  not  far  distant 
from  the  breccia  itself,  while  the  rounded  pebbles  contained  in  a 
Conglomerate  may  have  been  transplanted  from  considerable  distances. 

BREISLAKITE,  a  mineral  which  occurs  crystallised  in  delicate 
capillary  crystals  of  a  reddish-brown  or  chestnut-brown  colour,  bent 
and  grouped  like  wool.  Its  fibres  are  flexible.  It  has  a  metallic  lustre. 
It  is  found  at  Vesuvius  and  Capo  di  Bove,  near  Rome,  forming  woolly 
coatings  in  the  cavities  of  lavas.  It  contains  silica,  alumina,  and  oxide 
of  iron. 

BRENTI'DES,  a  family  of  Coleopterous  Insects,  belonging  to  the 
section  Bhynchophora  and  sub-section  Becticornes.  Distinguishing 
characters : — Body  much  elongated ;  tarsi  with  the  penultimate  joints 
bilobed;  antennae  filiform,  or  in  some  with  the  terminal  joint  formed 
into  a  club ;  proboscis  projecting  horizontally,  generally  long ;  in  the 
male  longer  than  in  the  female  ;  palpi  minute. 

The  insects  constituting  this  family  are  among  the  most  remarkable 
of  the  Beetle  Tribe,  and  are  almost  entirely  confined  to  tropical 
climates  ;  only  one  species  has  yet  been  discovered  in  Europe.  But 
little  is  known  of  their  habits,  except  that  they  are  generally  found 
crawling  on  trees,  or  under  the  bark,  and 
sometimes  on  flowers.  The  most  common 
colouring  of  the  species  is  black,  or  brown, 
with  red  spots  and  markings. 

The  four  principal  genera  of  the  Brmtides 
are  as  follows  :  —  Brentus,  Arrhenodes, 
Ulocerus,  and  Cyclas.  The  genus  Brentus  is 
chiefly  distinguished  by  having  the  antenna; 
11 -jointed,  either  filiform  or  sometimes 
slightly  enlarged  towards  the  apex,  and  the 
body  linear. 

Brentus  Temminckii  (Kliig),  one  of  the 
most  remarkable  species  of  the  tribe,  will 
give  an  idea  of  their  general  form.  It  is 
found  in  Java,  and  is  of  a  blackish  colour 
varied  with  red  markings,  and  has  deeply- 
striated  elytra. 

In  the  genus  Arrhenodes  the  rostrum  is 
short,  and  terminated  by  two  distinct 
mandibles,  which  are  straight  and  project 
considerably  in  the  males.  The  species  inhabit  North  America,  and 
one  is  found  in  Europe,  A.  Balica. 

Ulocerus  has  the  antennas  9-jointed;  the  last  of  which  forms  a 
club. 

Cyclas  has  the  antennae  10-jointed ;  the  terminal  joint  forms  an  oval 
club ;  the  thorax  is  indented  in  the  middle,  and  the  abdomen  is  of  an 
oval  form. 

BRETT.  [Rhombus.] 

BREUNNERITE  is  a  native  Carbonate  of  Magnesia  and  Iron.  It 
occurs  crystallised.  Its  primary  form  is  an  obtuse  rhomboid.  The 
cleavage  perfect,  parallel  to  the  primary  planes.  Colour  yellow  of 
different  shades,  and  black  ;  streak  white  ;  fracture  flat  conchoidal ; 
hardness  4'0  to  4'5  ;  its  lustre  is  vitreous,  sometimes  inclining  to 
pearly  ;  it  is  transparent  and  translucent.  Specific  gravity  3  0  to  3-2. 
Found  at  Zillerthal  in  Salzburg  and  other  places  in  the  Tyrol.  It  has 
been  analysed  by  Stromeyer  and  contains 

Carbonate  of  Magnesia  86'05 

Carbonate  of  Iron  13  82 

Carbonate  of  Manganese  ,       .    .      0  69 


Brentus  Tcmminckii  (Kliig). 


BREXIA'CE.iE,  Brexiads,  the  Brexia  Tribe,  a  natural  order  of  plants 
belonging  to  the  polycarpous  group  of  Monopetalous  Exogens.  Thi3 
order  was  constituted  by  Lindley  in  the  first  edition  of  his  '  Natural 
System  of  Plants.'  The  following  is  his  description  of  the  order  : — 
Calyx  inferior,  small,  persistent,  5-parted,  aestivation  imbricated ; 
petals  5,  hypogynouB,  imbricated  in  aestivation ;  stamens  5,  hypogynous, 
alternate  with  the  petals,  arising  from  a  narrow  cup,  which  is  toothed 
between  each  stamen  ;  anthers  oval,  innate,  2-celled,  bursting  longi- 
tudinally, fleshy  at  the  apex  ;  pollen  triangular,  cohering  by  means  of 
fine  threads  ;  ovary  superior,  5-celled,  with  numerous  ovules  attached 
in  two  rows  to  placentae  in  the  axis ;  style  1,  continuous ;  stigma 
simple  ;  fruit  drupaceous,  5-celled,  many  seeded ;  seeds  indefinite, 
attached  to  the  axis  with  a  double  integument,  the  inner  of  which  is 
membranous ;  no  albumen  ;  cotyledons  ovate,  obtuse  ;  radicle  cylin- 
drical, centripetal.  The  species  are  trees  with  nearly  single  trunks  ; 
the  leaves  are  coriaceous,  alternate,  simple,  not  dotted,  with  deciduous 
minute  stipules ;  the  flowers  are  green,  in  axillary  umbels,  surrounded 
by  bracts  on  the  outside. 

Dr.  Lindley  remarks  that  the  habit  of  Brexia  is  that  of  some 
Myrsinacece,  especially  of  Theophrasta,  from  which  it  differs  in  being 
polypetalous,  and  the  stamens  being  alternate  with  the  petals.  Its 
relations  are  also  strong  with  Bhamnaccce  and  Cclastracece,  but  its 
stamens  are  hypogynous,  and  its  seeds  indefinite.  Some  resemblance 
to  Anacardiacetv  may  be  seen  in  the  resinous  appearance  of  the  young 
shoots,  and  in  its  habit.  It  agrees  with  Pittosporacece  in  its  hypogynous 
definite  stamens,  its  polyspermous  fruit,  and  alternate  undivided 
leaves.  There  are  three  species  of  Brexia,  all  of  them  elegant  trees 
with  a  fine  foliage.  They  grow  well  in  a  mixture  of  turfy  loam  and 
peat;  and  cuttings  with  their  leaves  not  shortened  strike  readily  in 
sand  under  a  hand-glass  in  heat,  or  a  leaf  with  a  bud  attached  will 
grow.  The  leaves  are  covered  with  a  resinous  matter  which  causes 
rain  to  run  off  them  immediately,  and  thus  induced  Du  Petit  Thouars 
to  give  these  plants  the  name  of  Brexia,  from  Bpe'fis,  which  signifies 
'  a  wetting.'  In  gardens  the/  are  commonly  called  Theophrastas, 
but  they  differ  considerably  from  that  genus.  All  the  species  of 
Brexia  are  natives  of  Madagascar.  The  other  genera  of  this  order  are 
Ixcrba,  Argophyllum,  and  Boussca.    There  are  but  six  species  in  all. 

(Loudon,  Encyclopaedia  of  Plants ;  Lindley,  Vegetable  Kingdom; 
Don,  Gardener's  Dictionary.) 

BRILL.  [PLEURONECTID.E.] 

BRIMSTONE.  [Sulphur.] 

BRINE-SHRIMP.    [Branchiopoda  ;  Chirocephalus.] 
BRITTLEWORTS.  [Diatomace^e.] 

BRIZA,  a  genus  of  Grasses  belonging  to  the  tribe  Festucinem. 
It  has  nearly  equal  broad  3-ribbed  glumes ;  3-8  flowers,  densely 
imbricated  in  a  short  distichous  spikelet;  the  outer  palea  navi- 
cular, heart-shaped,  obtuse,  rounded  on  the  back,  unarmed ;  the 
glumes  and  palea?  membranous  with  a  scarious  margin;  terminal 
styles.  Two  species  of  this  grass  are  natives  of  Great  Britain,  the 
B.  minor  and  B.  major.  They  are  known  by  the  common  names  of 
Quaking-Grass  and  Maiden' s-Hair.  Their  dense  clusters  of  flowers 
are  hung  upon  the  ends  of  a  very  delicate  filamentous  peduncle, 
forming  an  elegant  panicle  which  shakes  with  the  slightest  breath  of 
air,  hence  the  name  Quaking-Grass.  Both  the  species  grow  in 
pastures,  but  do  not  yield  much  nutriment  for  animals  which  feed 
upon  them.    (Babington,  Manual  of  Botany.) 

BROADBILL.  [Ducks.] 

BROCCOLI.  [Brassica.] 

BROCHANTITE,  a  native  hydrous  Sulphate  of  Copper.  It 
occurs  crystallised,  and  has  for  its  primary  form  a  right  rhombic 
prism.  The  cleavage  is  obtained  with  difficulty  in  the  direction  of 
the  lateral  faces  of  the  primary  form.  The  colour  is  enierald-green  ; 
fracture  uneven ;  hardness  3'5  to  4'0 ;  lustre  vitreous ;  translucent, 
transparent.  Specific  gravity  3'78  to  3'87.  It  is  found  in  Siberia. 
The  following  analysis  is  by  Magnus  ;— 

Sulphuric  Acid  17-43 

Oxide  of  Copper    ...  •       ,    .  66'93 

Oxide  of  Tin  314 

Oxide  of  Lead   .1-04 

Water  11  '91 

BROME-GRASS.  [Bromus.] 

BROMELIA'CEiE,  or  BROMELI^E,  Bromclworts,  the  Pine-Apple 
Tribe,  a  natural  order  of  Endogenous  plants,  taking  its  name  from  the 
genus  to  which  the  pine-apple  was  once  incorrectly  referred  [Ananassa], 
and  consisting  of  herbaceous  plants,  remarkable  for  the  hardness  and 
dryness  of  their  gray  foliage.  They  occur  in  great  abundance  in  the 
tropical  parts  of  the  New  World,  or  in  such  extra-tropical  countries 
as,  owing  to  local  circumstances,  have  a  climate  of  a  tropical  nature. 
Sometimes  they  are  found  growing  on  the  earth  in  forests,  but  more 
commonly  they  spring  up  from  the  branches  of  trees,  round  which 
they  coil  their  simple  succulent  roots,  vegetating  upon  the  decayed 
matter  they  may  find  there,  and  absorbing  their  food  in  a  great- 
measure  from  the  atmosphere.  Their  leaves  are  always  packed 
together  so  very  closely  at  the  base  as  to  form  a  kind  of  cup,  in  which 
water  collects ;  so  that  the  traveller  who  ascends  the  trees  on  which 
they  grow,  if  he  upset  one  of  these  plants,  as  he  easily  may,  is 
unexpectedly  deluged  by  a  shower,  the  source  of  which  he  would  not 
have  suspected.    The  flowers  of  most  are  pretty,  and  of  some  of 
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them  remarkably  handsome  and  sweet-scented;  but  the  fruit  is 
in  no  case  of  any  value  except  in  the  genus  Ananassa.  Bromdiacece 
may  be  shortly  described  as  scurfy-leaved  hexandrous  endogens,  with 
distinct  calyx  and  corolla,  an  inferior  ovary,  and  seeds  whose  embryo 
lies  in  mealy  albumen.  They  are  known  from  Amaryllidacece  by  the 
last  circumstance,  by  their  hard  scurfy  leaves,  and  epiphytal  habit ; 
from  Burmanniaceos,  by  their  leaves  not  being  equitant,  nor  their  fruit 
winged  ;  and  from  Taccacece  by  all  their  habit,  and  their  fruit  being 
3-celled,  with  central  placenta). 

The  green  fruit  of  the  wild  Pine-Apple,  as  well  as  Bromelia 
Pinguin  and  others,  are  used  as  anthelmintics  and  diuretics  in  the 
West  Indies.  The  leaves  of  Tillandsia  usneoidcs  are  used  for  stuffing 
mattresses.  A  gum  flows  from  the  spike  of  Puya  lanuginosa.  A  dye 
is  extracted  from  the  root  of  Billbergia  tinctoria.  Muslin  has  been 
manufactured  from  the  fibres  of  the  common  Pine-Apple.  Many 
species  are  cultivated  in  the  hot-houses  of  this  country,  the  most 
beautiful  of  which  belong  to  the  genera  Bromelia  and  Billbergia.  They 
all  grow  readily  in  decayed  tan.  No  species  has  been  yet  seen  wild 
in  any  part  of  the  Old  World.  The  order  contains  23  genera,  and 
170  species. 

BROMUS,  a  genus  of  plants  belonging  to  the  natural  order 
Graminacece,  and  the  tribe  Festucece.  It  has  unequal  many-flowered 
herbaceous  glumes,  the  lower  being  1-nerved,  the  upper  3-  to  5-nerved. 
The  flowers  are  lanceolate,  compressed.  The  outer  palea  short, 
(usually)  founded  on  three  nerves  from  below  the  tip.  The  styles 
below  the  summit  of  the  fruit  lateral.  The  sheaths  of  the  leaves 
divided  half  way  down. 

The  species  are  generally  known  under  the  name  of  Brome-Grass. 
Four  of  the  species  are  common  in  Great  Britain. 

B.  erectus  has  an  erect  stem  two  or  three  feet  high,  and  grows  on  dry 
sandy  and  chalky  soils.  It  is  known  from  the  other  species  by  the 
outer  palea  being  indistinctly  7-nerved  and  one-third  longer  than  the 
smaller  glume. 

B.  asper  has  its  outer  palea  hairy  and  5-  to  7-ribbed,  with  the  leaves 
broad  and  hairy.  The  stem  reaches  a  height  of  four  or  five  feet.  It 
grows  in  damp  woods  and  thickets. 

B  sterilis  is  a  common  plant  in  waste  places,  and  is  known  by  its 
outer  palea  having  7  distinct  equidistant  ribs.  It  has  large  flat  broad 
pubescent  leaves,  and  a  stem  from  one  to  two  feet  high.  It  grows  in 
waste  places. 

B.  diandrus  is  remarkable  for  its  erect  panicle.    It  is  a  rare  plant. 

Some  of  the  species,  as  B.  purgans  and  B.  calharticus,  are  purga- 
tive, whilst  B.  Mollis  is  said  to  possess  poisonous  properties. 

(Babington,  Manual  of  British  Botany ;  Lindley,  Vegetable 
Kingdom.) 

BRONGNIARTIN.  [Glauberite.] 

BRONZITE,  a  native  Silicate  of  Magnesia.  It  occurs  in  massive 
aggregations  of  columnar  crystals.  The  cleavage  is  parallel  to  the 
lateral  planes  and  both  diagonals  of  a  rhombic  prism.  Colour  brown, 
ash-gray,  or  dark-green,  streak  lighter;  fracture  uneven;  hardness 
between  4'0  and  5'0.  The  lustre  is  vitreous,  pseudo-metallic  on  the 
cleavage-planes  ;  translucent  in  thin  laminae  ;  opaque  in  mass. 
Specific  gravity  3'3.  It  is  found  in  Upper  Styria,  the  Harz,  in 
Bayreuth,  the  Tyrol,  and  the  Lizard  district  of  Cornwall. 

BROOK-BEAN.  [Menyanthes.] 

BROOKITE,  a  native  Oxide  of  Titanium.  It  is  met  with  in  thin 
hair-brown  crystals  attached  by  one  edge.  Its  hardness  is  5'5  to  6. 
Its  crystals  are  secondaries  to  a  rhombic  prism.  It  is  found  in 
Dauphiny,  and  on  Snowdon  in  Wales.  It  is  also  said  to  occur  in  the 
United  States  of  America. 

BROOM.  [Cttisds.] 

BROOM-RAPE.  [Orobanche.] 

BRORA  COAL.  Beds  of  very  poor  Coal,  lying  in  the  midst  of  the 
Oolitic  deposits  in  the  district  of  Brora  in  North  Scotland,  and  near 
Scarborough  in  Yorkshire,  are  thus  termed.  This  Coal  has  been 
conjectured  to  be  composed  principally  of  Equiseta. 

BRO'SCUS,  a  genus  of  Coleopterous  Insects,  belonging  to  the  section 
of  the  Carabida,  called  Simplicimani  by  Latreille.  In  Latreille's 
work,  however,  this  genus  retains  the  name  of  Cephalotes  (given  to  it 
by  Bonelli,  from  the  circumstance  of  the  species  possessing  an  unu- 
sually large  head),  which  has  been  expunged  by  many  naturalists 
owing  to  its  having  been  previously  used  to  designate  a  genus  in  some 
other  branch  of  Natural  History. 

The  insects  of  this  genus  are  remarkable  for  the  almost  total  absence 
of  the  indented  striaj  on  the  elytra  generally  observed  in  the  insects 
of  the  tribe  to  which  they  belong,  and  for  the  large  and  strong  man- 
dibles, the  elongate  form  of  the  body,  and  the  somewhat  heart-shaped 
thorax,  which  is  much  attenuated  posteriorly. 

It  has  the  following  characters  :— Palpi  with  all  their  joints  of  nearly 
equal  thickness,  the  terminal  joint  of  the  maxillary  palpi  rather  short 
and  truncated ;  the  antennae,  if  extended  backwards,  reaching  to  the 
base  of  the  thorax  ;  mandibles  unidentate  internally ;  labrum  entire ; 
anterior  tarsi  of  the  males  with  the  three  basal  joints  dilated. 

The  species  are  generally  found  under  stones,  ana  often  accompa- 
nied by  fragments  of  numerous  other  insects  devoured  by  them. 
When  taken  in  the  hand  they  will  often  pretend  to  be  dead,  extend- 
ing their  limbs  stiffly,  and  it  is  then  with  difficulty  they  can  be  made 
to  movi. 
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Only  one  species  of  this  curious  genus  is  a  native  of  this  country, 
Broscus  cephalotes.  It  is  of  a  dull-black  colour,  and  varies  from 
three-quarters  to  an  inch  in  length  :  its  form  is  elongate ;  the  head  is 
nearly  equal  to  the  thorax  in  bulk  ;  the  elytra  are  nearly  smooth,  tho 
longitudinal  striaj  being  scarcely  discernible.  It  seems  to  be  confined 
to  the  sea-coast,  where  it  is  frequently  found  under  stones  or  rubbish. 

In  Stephens's  arrangement  of  British  Insects  this  genus  is  classed 
among  the  Uarpalido3.  About  six  or  seven  exotic  species  have  been 
discovered. 

BRO'SIMUM,  a  genus  of  Urticaceoe,  one  species  of  which  is 
believed  to  be  the  Cow-Tree,  or  Palo  de  Vacca  of  South  America. 
[Cow-Tree.] 

BRO'SMIUS,  a  genus  of  Fishes  belonging  to  the  section  Subbrachial 
Malacoptcrygii,  and  family  Gadidce.  Generic  characters  : — Body  elon- 
gate, and  furnished  with  a  single  dorsal  fin  which  extends  from  near 
the  head  to  the  tail  :  the  anal  fin  is  also  of  considerable  length,  and 
extends  from  the  vent  to  the  tail ;  ventral  fins  small  and  fleshy ;  chin 
furnished  with  but  one  barbule.  This  genus  was  established  by 
Cuvier ;  it  is  the  genus  Gadus  of  Pennant  ('  British  Zoology '),  and 
Brosmius  of  Fleming  ('  British  Animals'). 

But  one  species  of  Brosmius  has  been  found  on  our  coast,  and  that 
appears  to  be  confined  to  the  northern  parts ;  it  is  the  B.  vulgaris  of 
Cuvier,  commonly  called  the  Torsk,  and  in  the  Shetlands  the  Tusk 
and  the  Brismak  ;  in  this  latter  locality  it  is  abundant,  and  forms 
when  barreled  or  dried  a  considerable  article  of  commerce.  In 
Yarrell's  '  History  of  British  Fishes '  we  are  informed  that  this 
species  also  occurs  plentifully  in  "  Norway,  as  far  as  Finmark  of  the 
Faroe  Islands,  and  the  W.  and  S.  coast  of  Iceland,"  and  other  parts. 


The  Torsk  (Brosmius  vulgaris). 

The  following  is  Pennant'3  description  of  this  fish  : — "  Length 
twenty  inches,  and  depth  four  and  a  half ;  head  small ;  upper  jaw  a 
little  longer  than  the  lower ;  both  jaws  furnished  with  a  multitude  of 
small  teeth  ;  on  the  chin  was  a  small  single  beard  ;  from  the  head  to 
the  dorsal  fin  was  a  deep  furrow ;  the  dorsal  fin  began  within  six  inches 
of  the  tip  of  the  nose,  and  extended  almost  to  the  tail ;  pectoral  fins 
small  and  rounded ;  ventral  short,  thick,  and  fleshy,  ending  in  four 
cirrhi ;  the  belly  from  the  throat  grows  very  prominent ;  anal  fin 
long,  and  reached  almost  close  to  the  tail,  which  is  small  and  circular; 
colour  of  the  head  dusky ;  sides  and  back  yellow,  belly  white  ;  edges 
of  the  dorsal,  anal,  and  caudal  fins  white,  the  other  parts  dusky ; 
pectoral  fins  brown."  When  eaten  fresh  it  is  rather  tough  ;  hence  it 
is  preferred  dried,  and  is  prepared  in  the  same  manner  as  ling  and 
cod.  Faber  says,  "  It  is  thrown  up  dead  in  incredible  numbers  on  the 
coasts  of  the  Faroe  Islands,  and  the  south  coast  of  Iceland,  after  a 
storm."    (Yarrell,  British  Fishes.) 

BROSS^EA,  a  genus  of  plants  belonging  to  the  natural  order 
Ericacece.  The  fruit  of  B.  coccinea,  like  that  of  Gaultheria  procum- 
bens  and  Arctostaphylos  alpina,  is  succulent  and  grateful  to  the  taste, 
and  sometimes  used  as  food. 

BRO'TULA,  a  genus  of  Fishes,  of  the  order  Subbrachial  Malacop- 
terygii  and  family  Gadidce,  chiefly  distinguished  by  the  dorsal  and 
anal  fins  being  united  with  the  caudal  and  forming  one  fin,  which 
terminates  in  a  point.  The  only  species  known  (B.  barbatus  of 
Cuvier)  is  from  the  Antilles.    The  genus  is  closely  allied  to  Brosmius. 

BROUSSONE'TIA,  a  genus  of  plants  belonging  to  the  natural 
order  Urticacece  and  sub-order  Morece.  There  is  but  one  species,  B. 
papyrifera.  It  is  from  the  inner  bark  of  this  plant  that  the  Japanese 
and  the  Chinese  manufacture  a  kind  of  paper,  and  the  South  Sea 
Islanders  the  principal  part  of  their  clothing.  It  forms  a  small  tree 
with  soft  brittle  woolly  branches,  and  large  hairy  rough  leaves, 
either  heart-shaped  and  undivided,  or  cut  into  deep  irregular  lobes. 
Some  of  the  individuals  are  sterile,  others  fruitful.  The  flowers  of 
the  sterile  trees  grow  in  catkins,  which  fall  soon  after  their  anthers 
have  all  shed  their  pollen ;  these  catkins  are  composed  of  little 
greenish-purple  membranous  calyxes,  each  seated  in  the  axil  of  a 
hairy  bract  and  containing  four  elastic  stamens.  The  flowers  of  the 
fruitful  trees  are  collected  into  round  green  heads,  and  consist  of  a 
calyx  like  that  of  the  sterile  tree,  with  a  small  simple  pistil  occupying 
its  centre,  and  having  a  long  downy  stigma.  The  heads  gradually 
push  forth  little  oblong  greenish  bodies;  these  are  the  ripening  fruits, 
which  at  maturity  have  a  bright  scarlet  colour,  and  are  of  a  pulpy 
consistence,  with  a  sweetish  insipid  taste. 

B.  papyrifera,  the  Paper  Mulberry,  is  not  uncommon  in  the 
shrubberies  of  this  country,  where  it  proves  perfectly  hardy ;  but  it 
is  liable  to  be  broken  by  winds,  and  soon  becomes  an  unsightly  object. 
Its  wood,  like  that  of  many  other  arborescent  Urticacem,  is  soft, 
spongy,  and  of  no  value.    In  the  tenacity  of  the  woody  tissue  of  its 
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liber,  or  inner  bark,  it  also  corresponds  with  the  general  character  of 
that  order.  It  is  from  that  part  that  the  preparations  above  alluded 
to  have  been  obtained.  Sir  James  Smith  gives  the  following  abridg- 
ment of  Ksempfer's  account  of  the  preparation  of  paper  from  its  bark 
by  the  Japanese  : — "  For  this  purpose  the  branches  of  the  present 
year,  after  the  leaves  are  fallen,  in  December,  are  chosen,  and  being 
cut  into  pieces  about  a  yard  long  are  boiled  till  the  bark  shrinks  and 
is  easily  separable  from  the  wood,  which  is  then  thrown  away.  The 
bark  being  dried  is  preserved  till  it  is  wanted.  In  order  to  make 
paper  it  is  soaked  for  three  or  four  hours  in  water,  after  which  the 
external  skin  and  the  green  internal  coat  are  scraped  off ;  at  the  same 
time  the  stronger  and  firmer  pieces  are  selected,  the  produce  of  the 
youngest  shoots  being  of  an  inferior  quality.  If  any  very  old  portions 
present  themselves  they  are,  on  the  other  hand,  rejected  as  too  coarse. 
All  knotty  parts  and  everything  which  might  impair  the  beauty  of 
the  paper  are  also  removed.  The  chosen  bark  is  boiled  in  a  lixivium 
till  its  downy  fibres  can  be  separated  by  a  touch  of  the  finger.  The 
pulp  so  produced  is  then  agitated  in  water  till  it  resembles  tufts  of 
tow.  If  not  sufficiently  boiled  the  paper  will  be  coarse  though  strong ; 
if  too  much,  it  will  be  white  indeed,  but  deficient  in  strength  and 
solidity.  Upon  the  various  degrees  and  modes  of  washing  the  pulp 
much  also  depends  as  to  the  quality  and  beauty  of  the  paper. 
Mucilage  obtained  from  boiling  rice,  or  from  a  root  called  Oreni 
(Keempf.,  474),  one  of  the  mallow  tribe,  is  afterwards  added  to  the 
pulp.  The  paper  is  finished  much  after  the  European  mode,  except 
that  stalks  of  rushes  are  used  instead  of  brass  wires." 

BRU'CEA,  a  genus  of  plants,  named  in  honour  of  James  Bruce  the 
celebrated  traveller  in  Abyssinia,  belonging  to  the  natural  order 
Rutacece.  It  has  the  following  characters  : — Flowers  monoecious ; 
calyx  4 -parted ;  petals  4,  hardly  equal  the  length  of  the  calyx ;  sta- 
mens 4,  inserted  round  about  a  4-lobed  gland-like  central  body ;  the 
pistiliferous  flowers  with  four  abortive  stamens ;  ovaries  4,  seated  on 
a  4-lobed  receptacle,  each  terminated  by  a  single,  acute,  reflexed 
stigma ;  fruit  a  drupe,  1 -seeded.  The  species  are  shrubs,  with  un- 
equally pinnated  leaves,  6  pah's  of  opposite,  entire,  or  serrated  leaflets, 
without  dots. 

B.  antidysenterica  (Brucea  ferruginea  of  L'Heritier),  Woodginoos, 
has  entire  leaflets  covered  with  rusty  villi  on  the  nerves  beneath  ; 
racemes  simple,  spike-like.  This  plant  is  a  native  of  Abyssinia,  and 
is  said  to  be  a  tonic  and  astringent,  and  to  act  favourably  in  dysentery. 
By  some  mistake  it  was  at  one  time  supposed  to  be  the  plant  which 
yielded  the  false  Angostura  Bark  of  the  shops.  By  the  substitution 
of  the  False  Angostura  for  the  true  Angostura  Bark  [Galip^ea]  fatal 
effects  have  been  known  to  follow.  At  the  time  that  the  false  Angos- 
tura Bark  was  supposed  to  be  the  produce  of  Brucia  ferruginea  an 
alkaloid  was  discovered  in  it  which  had  been  called  on  that  account 
Brucia.  It  appears  now  however  that  there  can  be  little  doubt  that 
the  false  Angostura  Bark  of  the  shops  is  a  species  of  Strychnos.  On 
this  subject  Dr.  Christison,  in  the  last  edition  of  his  '  Dispensatory,' 
has  the  following  remarks  : — "  The  Angostura  Bark  (Oalipcea  Cusparia) 
of  this  country  is  seldom  adulterated  ;  but  on  the  continent  a  most 
serious  fraud  has  been  often  practised  by  the  substitution  of  a  highly 
poisonous  bark  long  erroneously  conceived  to  be  that  of  the  Brucea 
ferruginea  or  antidysenterica.  This  bark,  commonly  called  False 
Angostura,  presents  externally  a  dirty  grayish-yellow  ground  with 
numerous  irregular  spots  or  tubercles  of  a  lighter  gray  tint,  which 
appearances  are  in  the  larger  pieces  displaced  in  patches,  or  entirely, 
by  a  uniform,  loose,  blight,  rusty-coloured  efflorescence.  The  speckled 
gray  pieces  alone  bear  some  resemblance  to  the  smaller  pieces  of  true 
Angostura,  but  are  easily  distinguished  by  their  greater  thickness, 
their  far  more  intense  bitterness,  without  either  aroma  or  pungency, 
and  also,  as  the  Edinburgh  College  has  indicated,  by  the  transverse 
fracture  becoming  bright  red  when  touched  with  nitric  acid.  Another 
excellent  character  mentioned  by  the  college,  but  applicable  only 
where  rusty  specks  exist,  is,  that  such  spots  become  deep  bluish-green 
with  the  same  acid ;  which,  on  the  other  hand,  scarcely  affects  the 
true  bark.  Nitric  acid  does  not  similarly  alter  the  spurious  bark 
where  it  is  quite  free  of  rusty  efflorescence.  Fatal  accidents  from  the 
substitution  of  the  spurious  for  the  true  bark  were  at  one  time  not 
uncommon  on  the  Continent,  and  in  Austria  they  were  so  frequent 
that  upon  one  occasion  the  government  ordered  the  whole  Angostura 
Bark  in  the  empire  to  be  destroyed.  This  adulteration  has  never  been 
publicly  noticed  in  Britain,  and  experienced  wholesale  and  retail 
dealers  whom  I  have  consulted  both  here  and  in  London  were  unaware 
of  its  existence.  A  few  weeks  ago  however  Dr.  Moore  Neligan  of 
Dublin  informed  me,  that  on  inquiring  for  Angostura  Bark  at  an 
extensive  and  respectable  drug  warehouse  in  that  city  he  got  the 
spurious  bark,  which  proved  to  have  been  part  of  a  considerable  stock 
kept  in  the  establishment  since  at  least  the  beginning  of  this  century, 
but  never  previously  displaced.  From  specimens  I  owe  to  the  kind- 
ness of  Dr.  Neligan  there  can  be  no  doubt  of  the  accuracy  of  his 
observation,  so  that  druggists  ought  to  be  aware  of  the  possible  risk 
even  in  this  country  of  so  serious  an  error." 

B.  Sumatrana  has  serrated  leaflets  villous  beneath,  the  racemes 
usually  compound,  the  petals  longer  than  the  calyx.  This  plant  is  a 
native  of  Sumatra,  the  Moluccas,  China,  and  Cochm-China.  The 
leaves  are  intensely  bitter,  and  possess  the  same  medicinal  properties 
as  the  former.  (Christison,  Dispensatory  ;  .Don,  Gardner's  Dictionary.) 


BRU'CHUS,  a  genus  of  Coleopterous  Insects  of  the  section  Tetramera 
and  family  Rhynchophora.  It  has  the  following  characters  : — Head 
slightly  produced,  and  forming  a  short  and  broad  rostrum ;  labrum 
distinct :  antenna?  11-joiuted,  either  filiform,  serrated,  or  pectinated  ; 
eyes  emarginated ;  thorax  narrower  before  than  behind,  anteriorly 
rounded,  posteriorly  furnished  with  a  lobe  near  the  scutellum ;  elytra 
somewhat  oblong,  not  reaching  to  the  apex  of  the  abdomen ;  femora  of 
the  hinder  legs  thick  and  generally  dentated. 

The  female  Bruchi  deposit  their  eggs  in  the  yet  tender  germ  of 
various  leguminous  plants ;  the  seed  becoming  matured  is  devoured 
by  the  larva,  which  lives  entirely  within  the  seed,  where  it  undergoes 
its  metamorphosis.  The  holes  so  often  observed  in  peas  and  other 
seeds  of  a  similar  nature  are  those  formed  by  the  perfect  insect  to 
effect  its  escape  ;  after  which  it  is  generally  found  in  flowers. 

From  the  habits  of  these  insects  as  above  related  it  may  easily  be 
conceived  that  when  numerous  they  become  exceedingly  destructive. 
In  Kirby  and  Spence's  '  Introduction  to  British  Entomology '  we  are 
told  that  in  North  America  a  species — Bruchus  Pisi — is  most  alarm- 
ingly destructive  to  peas,  "  its  ravages  being  at  one  time  so  universal 
as  to  put  an  end  in  some  places  to  the  cultivation  of  that  favourite 
pulse."  This  insect  is  less  than  a  quarter  of  an  inch  in  length,  of  a 
blackish  colour,  and  has  a  gray  spot  at  the  base  of  the  thorax  in  the 
middle,  and  several  spots  of  the  same  colour  on  the  elytra,  which  are 
striated.  The  four  basal  joints  of  the  antenna?  and  the  anterior  tibia? 
and  tarsi  are  red.  The  thorax  has  a  little  tooth  on  each  side,  and  the 
femora  are  also  dentate. 

B.  Pisi  is  a  native  of  our  own  country  (having  most  probably  been 
introduced  in  the  seeds  of  the  pea),  but  fortunately  it  is  not  sufficiently 
abundant  to  do  much  mischief. 

Two  other  species  of  Bruchus  also  infest  the  pea,  B.  granarius  and 
B.  pectinicornis :  the  latter  is  common  in  China  and  Barbary ;  the 
former  is  a  native  of  this  country,  and  is  found  among  beans,  vetches, 
and  other  seeds,  the  lobes  of  which  it  devours.  It  very  much  resembles 
B.  Pisi,  but  is  rather  less. 

The  true  Bruchi  are  generally  of  small  size. 

BRUCITE.  [Magnesia.] 

BRUQMA'NSIA.  Two  very  different  plants  have  been  called  by 
this  name,  one  a  Rhizanth  belonging  to  the  order  Rafflesiacece,  the 
other  a  plant  belonging  to  the  natural  order  Solanacea;.  The  species 
of  the  latter  are  now  referred  to  Datura.  D.  arborea  is  the  Bovochevo 
of  the  Columbians,  and  is  known  in  our  gardens  under  the  name  of 
Brugmansia.  Like  the  rest  of  the  natural  order  Solanacea  it  is 
narcotic  in  a  high  degree.  "  This  remarkable  plant  is  a  native  of 
elevated  and  cold  situations  in  the  provinces  of  Tarma,  Xauxa, 
Huarochesi,  Canta,  and  Humalies,  where  it  grows  among  rubbish ;  it 
is  also  found  near  the  village  of  La  Cruz  and  on  the  banks  of  the  river 
Mayo,  between  Almaquer  and  Pasto  in  New  Granada,  where  it  was 
found  by  Humboldt  and  Bonpland  at  nearly  7000  feet  above  the  sea. 
It  begins  to  flower  in  June  and  ceases  in  November.  By  the  Peru- 
vians it  is  called  Floripondio  Encamado  and  Campanillas  Encarnadas  ; 
by  the  Columbians  Bovochevo.  Its  stature  varies  from  10  to  12  feet, 
the  stem  being  generally  undivided  and  terminated  by  a  roundish 
leafy  head.  The  flowers  are  either  a  bright  yellowish-orange  colour 
or  a  deep  orange-red  :  we  believe  they  change  from  the  former  to  the 
latter.  They  are  succeeded  by  an  oblong,  smooth,  yellow,  pendulous 
capsule,  which  is  as  much  as  8  inches  long.  The  seeds,  like  those  of 
the  common  Stramonium,  are  narcotic  in  a  high  degree.  In  the  Temple 
of  the  Sun  in  the  city  of  Sogamoza  there  is  a  famous  oracle,  the  priests 
of  which  inspira  themselves  with  the  intoxicating  seeds  of  this  plant, 
just  as  the  Pythoness  at  Delphi  is  said  to  have  received  the  influence 
of  her  god  by  chewing  laurel  leaves  and  inhaling  a  gaseous  vapour. 
From  the  fruit  itself  the  Columbians  prepare  a  drink  called  1  Tonga,' 
which  when  weak  is  merely  soporific,  but  drank  in  stronger  doses 
produces  frenzy,  which  can  only  be  removed  by  administering  imme- 
diate draughts  of  cold  water."    ('  Botanical  Register.') 

In  cultivation  it  is  hardy  during  the  summer,  but  requires  the 
protection  of  a  greenhouse  in  winter. 

BRUNI'ACE^E,  Bruniads,  the  Brunia  Tribe,  a  small  natural  order 
of  Exogens  belonging  to  the  albuminous  group,  and,  notwithstanding 
the  different  habit,  neai'ly  allied  to  the  currant  tribe,  Grossulariacew. 
The  species  are  small  heath-like  shrubs,  with  minute  closely-imbri- 
cated leaves,  and  small  flowers  collected  in  little  compact  heads.  They 
have  a  superior  5-cleft  calyx,  5  petals,  5  perigynous  stamens,  and  a 
dicoccous  or  indehiscent  2-  or  1-celled  fruit,  crowned  by  the  persistent 
calyx.  The  seeds  are  solitary  or  in  pairs,  and  have  a  short  aril.  All 
the  species  except  one  from  Madagascar  are  natives  of  the  Cape  of 
Good  Hope.    They  are  of  no  known  use. 

Bruniacew  differ  from  Grossulariacew  in  their  dry  fruit  and  central 
placenta ;  from  Escalloniacece  in  the  very  small  number  of  their  seeds ; 
from  Rhamnacew  in  their  minute  embryo  ;  and  from  both  Uinbellifcra 
and  Araliacece  in  their  flowers  not  being  in  umbels.  Their  relations 
are  with  Hamamelidacew,  Myrtacew,  Santalacew,  and  Umlclliferm. 
The  order  contains  15  genera  and  65  species. 

BRUNONIA'CEiE,  Brunoniads,  the  Brunonia  Tribe,  a  natural 
order  of  plants  belonging  to  the  Monopetalous  Exogens.  This  order 
was  defined  by  Robert  Brown,  and  has  for  its  type  a  genus  which  was 
named  after  him.  He  placed  it  as  a  section  of  the  natural  order 
Goodcnoviw,  but  it  is  raised  to  the  rank  of  an  independent  order  by 
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Professor  Lindley.  It  has  an  inferior  calyx  in  5  divisions,  with  four 
bracts  at  the  base ;  a  monopetalous  corolla,  almost  regular  5-parted 
inferior  withering ;  definite  hypogynous  stamens,  alternate  with  the 
segments  of  the  corolla  ;  the  anthers  collateral,  slightly  cohering ;  a 
1-celled  ovary,  with  a  single  erect  ovule ;  a  single  stigma  inclosed  in 
a  2-valved  cup  ;  a  membranous  fruit  (a  utricle)  inclosed  within  the 
indurated  tube  of  the  calyx  ;  a  solitary  erect  seed  without  albumen  ; 
the  embryo  with  plano-convex  fleshy  cotyledons,  and  a  minute  inferior 
radicle. 

This  order  has  but  one  genus,  of  which  there  are  two  species.  They 
are  herbs,  natives  of  Australia,  having  flowers  of  an  azure  blue,  which 
are  on  scapes,  collected  in  heads,  and  surrounded  by  enlarged  bracts. 
Although  placed  by  Brown  in  Goodenovice,  Lindley  thinks  it  differs 
essentially  from  that  order  "  in  the  superior  1-celled  ovary  and  capitate 
flowers,  thus  approaching  some  species  of  Dipsacece,  but  differing  in 
the  want  of  an  involucel,  the  erect  ovule,  superior  ovary,  and  peculiar 
stigma."  It  agrees  with  Composites  in  inflorescence,  in  the  aestivation 
of  the  corolla,  in  the  remarkable  joint  or  change  of  texture  in  the  apex 
of  its  filaments,  and  in  the  structure  of  the  ovarium  and  seed.  Brown 
remarks,  that  "  in  the  opposite  parietes  of  the  ovarium  of  Brunonia 
two  nerves  or  vascular  cords  are  observable,  which  are  continued  into 
the  style,  where  they  become  approximated  and  parallel.  This  struc- 
ture, so  nearly  resembling  that  of  Composites,  seems  to  strengthen  the 
analogical  argument  in  favour  of  the  hypothesis  advanced  in  the  pre- 
sent paper  of  the  compound  nature  of  the  pistillum  in  that  order,  and 
of  its  type  in  phsenogamous  plants  generally;  Brunonia  having  an 
obvious  and  near  affinity  to  Goodenovice,  in  the  greater  part  of  whose 
genera  the  ovarium  has  actually  two  cells,  with  one  or  an  indefinite 
number  of  ovula  in  each ;  while  in  a  few  genera  of  the  same  order,  as 
Dampiera,  Diaspasis,  and  certain  species  of  Scctvola,  it  is  equally 
reduced  to  one  cell  and  a  single  ovulum."  There  is  but  the  genus, 
Brunonia,  with  two  species,  in  this  order.  (R.  Brown,  Linn.  Trans., 
xii.  132;  Lindley,  Vegetable  Kingdom,  266.) 

BRYA'CE^E,  a  name  given  to  a  section  of  the  natural  order  of 
Mosses.  [Musci.] 

BRYA'XIS,  a  genus  of  Coleopterous  Insects  belonging  to  the  family 
Psclaphidce,  which  by  some  authors  is  arranged  with  the  Brachelytra, 
but  according  to  Latreille  forms  the  third  family  of  the  section  Trimera. 
Technical  Characters  : — Antennae  long,  from  the  third  to  the  terminal 
joint  gradually  increasing  in  size,  the  three  terminal  joints  forming  a 
large  knob ;  the  last  joint  much  larger  than  the  rest,  and  somewhat 
conical  in  shape ;  the  two  basal  joints  large ;  maxillary  palpi  distinct ; 
the  apical  joints  robust ;  head  rather  large ;  thorax  rounded  at  the 
sides ;  elytra  very  broad,  and  covering  only  the  basal  half  of  the 
abdomen. 

The  species  of  this  and  allied  genera,  though  minute,  are  perhaps 
among  the  most  remarkable  of  the  Cbleoptera.  In  the  short  wing-cases 
they  appear  to  evince  an  affinity  to  the  Brachelytra,  but  in  the  number 
of  joints  in  the  tarsi,  a  character  generally  considered  of  importance, 
they  differ ;  they  likewise  differ  from  that  tribe  in  having  the  terminal 
joints  of  the  antennae  immensely  large,  and  in  many  other  characters. 
They  are  generally  found  during  the  winter  and  early  part  of  the 
spring  in  moss.    Nine  or  ten  species  have  been  recorded  as  British 

BRYO'NIA.  The  Wild  Bryony  or  Red  Bryony  of  our  hedges, 
Bryonia  dioica,  is  a  plant  formerly  much  employed  in  rural  pharmacy, 
but  now  disused.  It  is  a  perennial  with  large  fusiform  succulent 
roots,  which  have  a  repulsive  nauseous  odour.  From  these  there 
annually  springs  a  slender  pale-green  hairy  branching  stem,  which 
climbs  among  bushes  by  means  of  its  tendrils,  in  the  manner  of  a 
cucumber,  to  which  it  is  botanically  allied,  both  belonging  to  the 
natural  order  Cucurbitacece.  The  leaves  are  palmate,  and  rough  on 
both  sides,  with  callous  points.  The  stamens  and  pistils  are  on  dif- 
ferent flowers  on  different  plants.  The  flowers  in  which  the  stamens 
are  situated  are  larger  than  those  which  contain  the  pistils.  They  are 
whitish  with  pale-green  veins,  and  the  pistiliferous  flowers  are  suc- 
ceeded by  little  red  berries  containing  a  very  few  seeds.  Its  principal 
use  was  on  account  of  the  powerful  drastic  properties  of  its  root, 
which  the  French  call  from  that  circumstance  Navet  du  Diable,  or 
Devil's  Turnip.  It  is  excessively  bitter,  and  when  dried  purges  in 
doses  of  30  or  40  grains.  Over-doses  are  extremely  dangerous,  and 
even  sometimes  fatal.  Its  properties  are  apparently  owing  to  the 
presence  of  a  principle  called  bryonine,  analogous  to  cathartine,  which 
exists  in  about  the  proportion  of  2  per  cent,  of  the  root.  It  should 
be  gathered  in  the  autumn,  after  the  stem  has  turned  yellow  ;  it  is  cut 
into  slices,  which  are  strung  upon  a  thread,  and  hung  in  the  air  to  dry. 

BRYONY,  BLACK.  [Tamus.1 

BRYONY,  RED.  [Bryonia.] 

BRYOPHY'LLUM,  a  genus  of  succulent  plants  belonging  to  the 
natural  order  Crassulacecc,  and  remarkable  for  the  singular  property 
possessed  by  its  leaves  of  budding  from  their  margin.  These  leaves 
are  of  a  succulent  texture,  and  sometimes  pinnated;  they  or  their 
leaflets  are  of  an  oblong  figure,  with  a  deeply-crenelled  border;  when 
placed  in  a  damp  and  shady  warm  place  they  sprout  from  the  crenels 
and  form  young  plants — a  property  unknown  in  the  same  degree  in 
any  other  vegetable  production.  Physiologists  however  consider  that 
traces  of  a  similar  power,  exercised  in  another  way,  exist  in  all  plants 
in  their  carpellary  leaves,  from  whose  edges,  forming  placenta;,  ovules, 
which  are  theoretically  young  buds,  are  constantly  produced. 
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The  only  species  is  Bryophyllum  calycinum,  a  shrub  found  in  the 
Moluccas,  with  panicles  of  large  pendulous  greenish-yellow  flowers. 
In  this  country  it  is  a  green-house  plant ;  but  is  apt  to  be  eaten 
by  mice. 

BRYOZOA,  a  name  proposed  by  Ehrenberg  for  those  Zoophytes  in 
which  a  higher  organisation  is  indicated  by  the  presence  of  separate 
orifices  for  the  mouth  and  anus.  The  same  naturalist  has  applied  the 
term  Anthozoa  to  those  Polypes  in  which  the  mouth  and  vent  have  but 
one  orifice.  The  distinction  between  these  two  great  families  seems  to 
have  been  observed  by  Mr.  J.  V.  Thompson  previously  to  the  publica- 
tion of  Ehrenberg's  name,  hence  his  designation  for  this  family, 
Polyzoa,  is  mora  generally  received.  Other  names  have  been  given  to 
this  interesting  family  of  Zoophytes.  Professor  Owen  calls  them 
Molluscan  Zoophytes,  on  account  of  their  structure  being  supposed  to 
ally  them  to  the  Mollusca.  For  the  same  reason  they  have  also  been 
called  Ascidioid  Polypes  (P.  Ascidioida).  Milne-Edwards  has  also  called 
them  Tunicated  Polypes  (Polypes  tuniciens).  Dr.  Farre  in  a  paper  in 
the  '  Philosophical  Transactions,'  1837,  proposes  to  call  them 
CUiobracJiiata,  in  reference  to  the  ciliated  character  of  their  tentacula. 
Mr.  Busk  in  his  Catalogue  of  the  Zoophytes  in  the  collection  of  the 
British  Museum,  adopts  Mr.  Thompson's  designation  of  Polyzoa  as 
prior  to  that  of  any  others.  [Polyzoa.] 

BRYUM,  a  genus  of  plants  belonging  to  the  natural  order  of  Mosses. 
It  has  a  terminal  footstalk;  double  peristome,  outer  one  of  1C  teeth, 
inner  one  of  a  membrane  cut  into  16  equal  segments  .with  filiform 
processes  often  placed  between  them  ;  the  calyptra  dimidiate.  The 
species  of  this  genus  are  exceedingly  numerous.  They  are  found  in 
great  abundance  in  Great  Britain.  They  are  all  very  "small,  produce  a 
large  number  of  capsules,  and  are  found  growing  in  wet  places.  They 
resemble  forests  of  larger  plants  in  miniature.  In  B.  palustre  are 
found  terminal  capitular  bodies  which  resemble  what  are  called  the 
anthers  of  B.  Androgynum ;  but  in  B.  palustre  they  are  considered 
gemma:,  and  arise  not  only  from  the  main  stems,  but  also  from  the 
innovations.    A  large  number  of  the  species  is  British.  [Musci.] 

(Loudon,  Encyclopedia  of  Plants.) 

BUBO,  a  genus  of  Birds  belonging  to  the  family  Strigklcc,  separated 
by  Cuvier,  and  characterised  by  a  small  concha,  or  ear  aperture,  and  a 
facial  disk,  less  perfect  than  in  the  sub-genus  Syrnium  (Chats-Huans  of 
the  French).  Two  tufts  or  feathered  horns  of  considerable  size  adorn 
the  head,  and  the  legs  are  feathered  dewn  to  the  toes. 

B.  maximus,  the  Great  Owl  or  Eagle-Owl ;  Strix  Bubo  of  Linnaeus  ; 
Le  Hibou  Grand  Due  of  the  French  ;  Gufo,  Gufo  Grande,  and  Gufo 
Reale  of  the  Italians ;  Uhu,  Grosse  Ohreule  of  the  Germans ;  Uff  of 
the  '  Fauna  Suecica ;  '  Buhu  of  the  Lower  Austrians. 


Great  Owl  (Bubo  maximus). 


This,  the  largest  of  the  nocturnal  birds,  is,  there  can  be  little  doubt, 
the  Bias  of  Aristotle  ('  Hist.  Anim.'  viii.  c.  3),  and  the  Bubo  fumbrit 
mentioned  by  Pliny  in  his  chapter  '  De  Inauspicatis  Avibus '  (lib.  x. 
c.  12  and  13),  on  account  of  whose  advent  Rome  twice  underwent 
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lustration.  Upon  one  of  these  occasions  the  bird  of  ill  omen  penetrated 
into  the  very  cella  of  the  Capitol. 

Temminck  says  that  it  inhabits  great  forests,  and  that  it  is  very 
common  in  Hungary,  Russia,  Germany,  and  Switzerland,  less  common 
in  France  and  England,  and  never  seen  in  Holland.  Ho  adds,  that  it 
is  found  at  the  Cape  of  Good  Hope.  Willughby  observes  that  about 
Bologna,  and  elsewhere  in  Italy,  it  is  frequent.  Bonaparte  notes  it  as 
rare  in  the  neighbourhood  of' Rome,  and  says  that  it  is  only  seen  in 
mountainous  situations.  It  is  said  to  extend  eastward  as  far  as 
Kamtchatka. 

Pennant  states  that  it  has  been  shot  in  Scotland,  and  in  Yorkshire, 
from  which  county  it  was  sent  to  Willughby.  Latham  adds  Kent  and 
Sussex  as  localities  where  it  has  been  found.  It  is  said  to  have  been 
seen  in  the  Orkneys ;  and  four  are  stated  to  have  occurred  on  the 
northern  coast  of  Donegal  in  Ireland.  The  Eagle-Owl  then  can  be 
only  considered  as  a  rare  visitant  to  our  islands. 

The  following  is  Temminck's  description  : — Upper  part  of  the  body 
variegated  and  undulated  with  black  and  ochreous ;  lower  parts 
ochreous,  with  longitudinal  black  dashes ;  throat  white;  feet  covered 
to  the  nails  with  plumes  of  a  reddish-yellow  ;  iris  bright  orange. 
Length  two  feet.  The  female  is  larger  than  the  male ;  but  the  tints  of 
her  plumage  are  less  bright,  and  she  is  without  the  white  on  the 
throat.  It  sometimes  varies  in  having  the  colours  less  lively  and  in 
being  of  inferior  dimensions. 

Its  food  consists  of  young  roes  and  fawns,  hares,  moles,  rats,  mice, 
winged  game,  frogs,  lizards,  and  beetles. 

It  builds  its  nest  in  the  hollows  of  rocks,  in  old  castles  and  other 
ruins,  where  the  female  lays  two  or  three,  but  rarely  four,  round 
white  eggs.    Latham  says  two,  "  the  size  of  those  of  a  hen." 

M.  Cronstedt,  who  resided  on  a  farm  in  Sudermania,  near  a 
mountain,  had  an  opportunity  of  witnessing  the  devotion  of  these 
birds  to  their  young,  and  their  care  in  supplying  them  with  food,  even 
under  extraordinary  circumstances.  Two  Eagle-Owls  had  built  their 
nest  on  the  mountain,  and  a  young  one  which  had  wandered  away 
was  taken  by  the  servants  and  confined  in  a  hen-coop.  The  next 
morning  there  was  a  dead  partridge  lying  close  to  the  door  of  the 
coop.  Food  was  brought  to  the  same  place  for  fourteen  successive 
nights  ;  this  generally  consisted  of  young  partridges  newly  killed,  but 
sometimes  a  little  tainted.  Once  a  moor-fowl  was  brought  still  warm 
under  the  wings,  and  at  another  time  a  piece  of  lamb  in  a  putrid 
state.  M.  Cronstedt  sat  up  with  his  servant  many  nights  in  order  to 
observe  the  deposit  of  the  supply  if  possible,  but  in  vain.  It  was 
evident  however  to  M.  Cronstedt  that  the  parents  were  the  caterers, 
and  on  the  look-out,  for  on  the  very  night  when  M.  Cronstedt  and  his 
servant  ceased  to  watch,  the  usual  food  was  left  near  the  coop.  The 
supply  continued  from  the  time  when  the  young  owl  was  taken — in 
July—  to  the  usual  time,  in  the  month  of  August,  when  these  birds 
leave  their  young  to  their  own  exertions. 

Belon  gives  an  account  of  the  use  which  falconers  made  of  this 
bird  to  entrap  the  kite.  They  tied  the  tail  of  a  fox  to  the  Eagle-Owl, 
and  let  him  fly.  This  spectacle  soon  excited  the  attention  of  the  kite, 
if  he  were  near,  and  he  continued  to  fly  near  the  owl,  not  endeavour- 
ing to  hurt  him,  but  apparently  intent  on  observing  his  odd  figure. 
While  so  employed  the  falconer  surprised  and  took  the  kite. 

There  are  specimens  in  the  Gardens  of  the  Zoological  Society  in  the 
Regent's  Park. 

Bnho  Virginianus,  the  Virginian  Horned-Owl  (Strix  Virffinicma  of 
"Vieillot;  Due  de  Virginie  of  Bufl'on;  Netowky-Omeesew  of  the 
Cree  Indians,  according  to  Mr.  Hutchins;  Otowack-Oho  of  the 
Crees  of  the  plains  of  the  Saskatchewan,  according  to  Sir  John 
Richardson). 

Pennant,  in  his  '  Arctic  Zoology,'  says  that  this  seems  to  be  a  variety 
of  the  eagle-owl,  although  he  notices  the  inferiority  in  size  :  but  it  is 
a  very  distinct  species. 

It  is  not  improbable,  as  Sir  John  Richardson  observes,  that  this 
night-bird,  peculiar  to  America,  inhabits  that  continent  from  end  to 
end.  Cuvier  gives  his  opinion  that  the  Strix  Magellanica  of  the 
1  Planches  Enlumiuees '  differs  merely  in  having  browner  tints  of 
colour ;  and  Sir  John  Richardson  mentions  the  result  of  Mr.  Swain- 
son's  comparison  of  the  northern  specimens  with  those  of  the  table- 
land of  Mexico,  as  confirmatory  of  the  identity  of  the  species  ;  the 
only  difference  being  a  more  general  rufous  and  vivid  tint  of  plumage 
in  the  Mexican  specimens.  Almost  every  part  of  the  United  States 
possesses  this  bird,  and  it  is  found,  according  to  Richardson,  in  all  the 
Fur  Countries  where  the  timber  is  of  large  size. 

We  have  seen  how  the  civilised  Romans  regarded  the  European 
bird  ;  and  it  is  curious  to  observe  how,  in  a  comparatively  savage 
state,  the  same  superstitious  feelings  were  connected  with  the  Ameri- 
can species.  "  The  savages,"  says  Pennant,  quoting  Colden's  '  Six 
Indian  Nations,'  "  have  their  birds  of  ill-omen  as  well  as  the  Romans. 
They  have  a  most  superstitious  terror  of  the  owl,  which  they  carry  so 
far  as  to  be  highly  displeased  at  any  one  who  mimics  its  hootings." 
Lawson,  evidently  speaking  of  these  birds,  says — "  They  make  a  fear- 
ful hallooing  in  the  night-time,  like  a  man,  whereby  they  often  make 
strangers  lose  their  way  in  the  woods."  Wilson  thus  describes  the 
haunts  and  habits  of  the  Virginian  Horned-Owl : — "  His  favourite 
residence  is  in  the  dark  solitudes  of  deep  swamps,  covered  with  a 
growth  of  gigantic  timber ;  and  here,  as  soon  as  the  evening  draws  on, 


and  mankind  retire  to  rest,  he  sends  forth  such  sounds  as  seem  scarcely 

to  belong  to  this  world  Along  the  mountain  shores  of  the 

Ohio,  and  amidst  the  deep  forests  of  Indiana,  alone,  and  reposing  in 
the  woods,  this  ghostly  watchman  has  frequently  warned  me  of  the 
approach  of  morning,  and  amused  me  with  his  singular  exclamations, 
sometimes  sweeping  down  and  around  my  fire,  uttering  a  loud  and 
sudden  '  Waugh  0  !  Waugh  0  ! '  sufficient  to  have  alarmed  a  whole 
garrison.  He  has  other  nocturnal  solos,  one  of  which  very  strikingly 
resembles  the  half-suppressed  screams  of  a  person  suffocating  or 
throttled."  Wilson  treats  this  visitation  like  a  philosopher,  but,  after 
reading  his  description  and  that  of  Nuttall  (•  Ornithology  of  the  United 
States'),  we  shall  cease  to  wonder  at  the  well-told  tale  in  the  '  Fauna 
Boreali-Americana,'  of  the  winter  night  of  agony  endured  by  a  party 
of  Scottish  Highlanders,  who,  according  to  Sir  John  Richardson,  had 
made  their  bivouac  in  the  recesses  of  a  North  American  forest,  and 
inadvertently  fed  their  fire  with  a  part  of  an  Indian  tomb  which  had 
been  placed  in  the  secluded  spot.  The  startling  notes  of  the  Virginian 
Horned-Owl  broke  upon  their  ear,  and  they  at  once  concluded  that  so 
unearthly  a  voice  must  be  the  moaning  of  the  spirit  of  the  departed, 
whose  repose  they  supposed  they  had  disturbed. 


Virginian  Horned-Owl  [Bubo  I'iryii.iiiitits). 


The  following  is  Sir  John  Richardson's  description  of  the  plumage 
of  a  specimen,  26  inches  in  length  from  the  tip  of  the  bill  to  the  end 
of  the  tail,  killed  at  Fort  Chepewyan  : — 

"  Bill  and  claws  pale  bluish-black.  Irides  bright  yellow.  Facial 
circle  of  a  deep  black  immediately  round  the  orbit,  composed  of  white 
mixed  with  black  bristly  feathers  at  the  base  of  the  bill,  and  poste- 
riorly of  yellowish  brown  wiry  feathers,  tipped  with  black,  and  having 
black  shafts.  The  black  tips  form  a  conspicuous  border  to  the  facial 
circle  posteriorly  ;  but  tLo  small  feathers  behind  the  auditory  opening 
differ  little  in  colour  and  appearance  from  the  adjoining  plumage  of 
the  neck.  Egrets  composed  of  ten  or  twelve  dark  brown  feathers, 
spotted  at  the  base  of  their  outer  webs,  and  along  their  whole  inner 
ones,  with  yellowish  brown.  Forehead  and  crown  dark  blackish- 
brown,  finely  mottled  with  grayish-white,  and  partially  exhibiting  the 
yellowish-brown  base  of  the  plumage.  The  whole  dorsal  plumage  is 
yellowish-brown  for  more  than  half  the  length  of  each  feather  from  its 
base,  and  dark  liver-brown  upwards,  finely  barred  and  indented  with 
undulated  white  lines.  More  of  the  yellowish-brown  is  visible  on  the 
neck  and  between  the  shoulders  than  elsewhere.  The  primaries  pre- 
sent six  or  seven  bars  of  dark  umber  or  liver-brown,  alternating  with 
six  bars,  which  on  the  outer  webs  are  brownish-white,  finely  speckled 
with  dark -brown,  and  on  the  inner  webs  are  of  a  bright  buff-colour, 
sparingly  speckled  with  the  dark-brown  near  the  shafts.  The  tips  of 
the  feathers  have  the  same  mottled  appearance  with  the  paler  bars  of 
the  outer  webs.     The  secondaries  and  tail-feathe>-6  are  similarly 
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marked  to  the  primaries,  but  show  more  white  on  their  outer  webs. 
There  are  six  liver-brown  bars  on  the  tail,  the  last  of  which  is  nearly 
an  inch  from  its  end.  Under-surface  : — Chin  white,  succeeded  by  a 
belt  extending  from  ear  to  ear  of  liver-brown  feathers,  having  pale 
yellowish-brown  margins.  Behind  the  belt  there  is  a  gorget-shaped 
mark  of  pure  white.  The  rest  of  the  lower  surface  of  the  body  is 
crossed  by  very  regular  transverse  bars  of  white,  alternating  with  bars 
of  equal  breadth  (three  lines)  of  liver-brown,  shaded  with  chocolate- 
brown.  The  yellowish-brown  base  of  the  plumage  is  likewise  partially 
visible  :  there  is  a  white  mesial  line  on  the  breast,  and  when  the  long 
feathers  covering  the  abdomen  are  turned  aside,  a  good  deal  of  white 
appears  about  the  vent.  The  outside  thigh-feathers  are  yellowish- 
brown,  with  distant  cross  bars  of  liver-brown  ;  and  the  legs  and  feet 
are  brownish-white  with  brown  spots.  The  linings  of  the  wings  are 
white,  with  bars  of  liver-brown,  margined  by  yellowish-brown.  The 
insides  of  the  primaries  are  bright  buff,  crossed  by  broad  bars  of  clove- 
brown.  On  the  under  surface  of  the  secondaries  the  clove-brown  bars 
are  much  narrower.  The  under  tail-coverts  are  whitish,  with  distant 
bars  of  liver-brown.  The  under  surface  of  the  tail  has  a  slight  tinge 
of  buff-colour,  and  is  crossed  by  mottled  bars  of  clove-brown." 

The  bird  preys,  according  to  Richardson,  on  the  American  hare, 
Hudson's  Bay  squirrel,  mice,  wood-grouse,  &c,  and  builds  its  nest  of 
sticks  on  the  top  of  a  lofty  tree,  hatching  in  March.  The  young,  two 
or  three  in  number,  are  generally  fully  fledged  in  June.  The  eggs  are 
white. 

Wilson  observes  that  it  has  been  known  to  prowl  about  the  farm-, 
house  and  cany  off  chickens  from  roost.  "  A  very  largo  one,"  says 
that  author,  "  wing-broken,  while  on  a  foraging  excursion  of  this  kind, 
was  kept  about  the  house  for  several  days,  and  at  length  disappeared, 
no  one  knew  how.  Almost  every  day  after  this,  hens  and  chickens 
also  disappeared,  one  by  one,  in  an  unaccountable  manner,  till  in  eight 
or  ten  days  very  few  were  left  remaining.  The  fox,  the  minx,  and 
weasel  were  alternately  the  reputed  authors  of  this  mischief,  until  one 
morning  the  old  lady  herself  rising  before  day  to  bake,  in  passing 
towards  the  oven  surprised  her  late  prisoner  regaling  himself  on  the 
body  of  a  newly-killed  hen  !  The  thief  instantly  made  for  his  hole 
under  the  house,  from  which  the  enraged  matron  soon  dislodged  him 
with  the  brush-handle,  and  without  mercy  dispatched  him.  In  this 
snug  retreat  were  found  the  greater  part  of  the  feathers,  and  many 
large  fragments  of  her  whole  family  of  chickens." 

There  are  specimens  in  the  Gardens  of  the  Zoological  Society  in  the 
Regent's  Park. 

BUBON.  [Galbanum.] 

BUCCINUM,  the  name  of  a  genus  of  Molluscous  animals,  to  which 
the  common  Whelk  belongs.  Forbes  and  Hanley  place  it  amongst 
the  Prosobranchiate  Gasteropoda,  and  the  tribe  Muricida.  The  fol- 
lowing are  its  characters  — Shell  ovate,  more  or  less  ventricose, 
turreted ;  surface  smooth  or  spirally  striated,  spirally  grooved  or  lon- 
gitudinally plicated,  invested  with  an  epidermis.  Aperture  ovate, 
emarginate,  or  very  shortly  canaliculated  below  ;  canal  wide,  truncated 
dorsally,  more  or  less  tumid  ;  columella  smooth,  inner  lip  expanded, 
outer  lip  usually  thin  and  smooth  within.  Operculum  corneous, 
oblong,  its  nucleus  lateral.  Animal  bulky  ;  head  broad,  depressed, 
bearing  two  somewhat  flattened  tentacula  set  well  apart,  their  tips 
subulate,  their  bases  thickened  for  half  their  lengths  by  the  connate 
sustentacula,  which  bear  the  rather  small  eyes ;  proboscis  ample ; 
tongue  armed  with  teeth,  ranged  three  in  a  row,  the  axil  one  broad 
and  quadrate,  with  many  crenations,  the  laterals  scythe-shaped,  with 
denticulated  bases.    Male  organ  vei-y  large,  sickle-shaped. 

Messrs.  Forbes  and  Hanley  say — "  We  retain  the  old  name  Buccinum 
originally  applied  to  whelks  in  general,  for  that  group  of  shells  of 
which  the  common  Buccinum  undatum  may  be  regarded  as  the  type. 
They  constitute  a  very  natural  assemblage,  though  one  of  no  great 
extent,  and  are  mainly  inhabitants  of  the  boreal  and  arctic  regions  of 
both  northern  and  southern  hemispheres.  The  relation  of  the  distri- 
bution of  this  form  of  mollusk  to  climate  is  strikingly  shown  when  we 
compare  such  a  shell  as  the  Buccinum  cyaneum  of  Greenland  with  the 
Buccinum  antarcticum  of  the  Falkland  Islands,  one  of  the  most  striking 
instances  that  can  be  cited  of  the  representation  of  species  by  similar 
species  in  regions  far  apart,  but  subject  to  similar  physical  conditions. 

"  Several  zoologists  have  of  late  united  the  Buccinum  undatum  and 
its  allies  with  Fusus  antiquus  and  similar  shells,  under  the  old  generic 
name  of  Tritonium,  originally  proposed  by  Otho  Frederic  Miiller. 
Independent  of  the  very  serious  objection  which  applied  to  this  name 
on  accotxt  of  its  having  become  obsolete,  whilst  the  too  similar  word 
Triton  and  even  Tritonium  itself  were  used  in  the  meantime  for  a  very 
different  assemblage  of  Muricida,  and  one  presenting  good  natural 
marks  of  distinction,  we  are  inclined  still,  provisionally  at  least,  to 
keep  up  the  distinction  between  the  Fusi  of  the  north  and  Buccinum, 
since  shell,  animal,  and  operculum  present  marks  of  distinction,  which, 
though  in  the  end  they  may  prove  to  be  of  no  more  than  sectional 
value,  yet  in  the  present  state  of  our  knowledge  deserve  to  bo  con- 
sidered of  importance.  Unfortunately,  the  name  Buccinum  has  even 
of  very  late  years  been  applied  to  such  a  heterogeneous  assemblage  of 
shells,  that  it  is  difficult  to  disentangle'  those  to  which  we  restrict  the 
names  from  a  number  of  very  different  forms  having  no  true  generic 
affinity  with  them. 
"These  Mollusks  appear  to  have  commenced  their  existence  during 
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the  later  Tertiary  epoch.  At  present  they  have  the  power  of  enduring 
very  variable  conditions  of  depth  and  locality,  though  the  geographic 
range  of  the  group  is  limited,  however  widely  may  extend  the  areas  of 
some  species." 

B.  undatum  (Linnaeus),  the  common  Whelk.  It  has  more  or  less 
coarse  spiral  stria?,  and  usually  with  broad  longitudinal  folds ;  the 
beak  short.  Forbes  and  Hanley,  amongst  other  synonyms  for  this  very 
widely  distributed  species,  give  the  following : — B.  striatum,  Pennant ; 
B.  canaliculatum  vulgare,  Da  Costa;  B.  Borinanum,  Chemnitz;  B.  cari- 
natum,  Turton;  B.  acuminatum,  Broderip  ;  B.  Anr/licanum,  Fleming; 
B.  Labradorcnse,  Reeve  ;  B.  imperiale,  Reeve  ;  B.  pyramidale,  Reeve  ; 
B.  tenerum  (fossil),  Sowerby  ;  Tritonum  undatum,  Miiller ;  T.  Hum- 
pihreysianum,  Loven  ;  Murcx  undatus,  Clark.  As  would  be  supposed 
from  these  synonyms,  the  Whelk  is  one  of  the  most  variable  of  shells. 
It  is  also  one  of  the  most  widely  distributed.  It  is  found  on  almost 
every  British  shore,  varying  greatly  however  in  its  characters  according 
to  its  locality.  In  most  parts  of  the  country  it  is  used  as  an  article  of 
diet.  Great  numbers  are  to  be  seen  exposed  for  sale  in  London. 
The  process  of  cooking  consists  in  simply  boiling,  and  they  are  eaten 
with  vinegar  and  pepper.  They  are  not  however  very  digestible. 
Dr.  Johnston  mentions  that  at  the  enthronisation  feast  of  William 
Warham,  archbishop  of  Canterbury,  in  1504,  no  fewer  than  8000 
Whelks  were  supplied  at  five  shillings  for  a  thousand. 

"  This  species,"  say  the  authors  of  the  '  British  Mollusca,'  "  first 
appeared  in  the  British  seas  during  the  age  of  the  coralline  crag,  and 
persisted  through  all  succeeding  epochs,  becoming  more  and  more 
abundant.  It  is  found  from  low-water  mark  to  as  deep  as  one 
hundred  fathoms.  It  has  a  wide  latitudinal  range,  now  extending 
throughout  the  Celtic,  Boreal,  and  Icy  Seas,  and  along  the  coast  of 
Boreal  America  from  Cape  Cod  to  Greenland.  According  to  Midden- 
dorff  it  finds  its  way  through  the  Siberian  seas  into  the  Sea  of  Ochotsk. 
This  great  range  in  time  and  space  accords  with  its  capacity  for 
variation  and  adaptation  to  circumstances.  During  the  Pleistocene 
epoch  it  had  found  its  way  into  the  Mediterranean,  and  occurs  fossil 
in  the  Sicilian  newer  Pliocene  beds,  but  is  now  extinct  in  that  region." 

B,  Dalci  (Sowerby)  has  a  polished  white  shell  without  folds  ;  the 
body  half  as  long  as  the  spine.  It  is  the  Halia  Flcmimjiana  of  Mac- 
gillivray,  the  Tritonium  ovum  of  Middendorff.  The  animal  belonging 
to  this  shell  is  unknown.  Messrs.  Forbes  and  Hanley  regard  this 
shell  as  British,  though  exceedingly  rare.  It  is  an  inhabitant  of  the 
Icy  Seas,  and  ranges  from  Greenland  to  Behring's  Strait. 

B.  Humphreysiannm  (Bennett).  This  species  is  faintly  variegated, 
almost  smooth,  without  folds,  the  body  longer  than  the  spine.  The 
animal  is  unknown,  and  the  shell  is  rare.  It  has  been  found  on  the 
British  coasts,  but  like  the  last  it  appears  to  be  an  arctic  species 
lingering  in  our  Fauna. 

B.  fusiforme  (Broderip)  has  an  oblong  subfusiform  shape,  is  of  a 
pure  white,  decussated  by  narrow  longitudinal  ribs  and  spiral  costellas ; 
the  beak  rather  long,  recurved.  It  has  been  found  in  Ireland  in  the 
neighbourhood  of  Cork  and  off  the  coast  of  Wexford.  It  is  a  very 
rare  shell. 

BUCCO.  [Barbets.] 

BUCEROS.  [Hornbill.] 

BUCHOLZITE,  a  mineral  closely  allied  to  Sillimanite.  According 


to  Thomson  it  is  composed  of — ■ 

Silica        .      ;      »''*••••'•;•      .     ' .      .  46-4 

Alumina       .......  52'9 

A  specimen  from  Chester,  Pennsylvania,  gave  Erdmann — 

Silica   401 

Alumina  • '  .  58'9 

Protoxide  of  Manganese     .       .       .  (a  trace) 


It  is  found  at  Fassa,  in  the  Tyrol,  and  in  several  districts  in  the 
United  States. 

BUCIDA,  a  genus  of  plants  belonging  to  the  natural  order  Comlre- 
tacea'.  One  of  the  species,  B.  Buceras,  yields  a  bark  which  is  used  in 
tanning.  * 

BUCK.  [Cervim.] 

BUCK-BEAN".  [Menyanthes.1 

BUCK'S-HORN.  [Rhus.] 

BUCK-THORN.  [Rhamnus.] 

BUCK-WHEAT.  [Fagoptrdm.] 

BUCKLANDIA,  a  fossil  plant  from  the  Stoncsficld  Oolite,  sup- 
posed to  belong  to  the  natural  order  Liliacccc. 

BUCKLANDITE,  a  mineral  containing  silica,  alumina,  lime, 
protoxide  of  iron,  protoxide  of  manganese,  and  water.  It  is  a  variety 
of  Epidote,  with  iron.  [Ep»dote.] 

BUCKU.  [Diosma.] 

BUD,  or  LEAF-BUD,  in  Vegetable  Physiology,  is  the  organised 
rudiment  of  a  branch.  Whatever  becomes  a  branch  is,  when  first 
organised,  a  bud ;  but  it  does  not  therefore  follow  that  all  buds 
become  branches  ;  on  the  contrary,  owing  to  many  disturbing  causes, 
buds  are  subject  to  transformations  and  deformities  which  mask 
their  real  nature. 

A  Leaf-Bud  is  constructed  thus : — In  its  centre  it  consists  of  a 
minute  conical  portion  of  delicate  cellular  tissue,  and  over  the  surface 
of  this  are  arranged  rudimentary  leaves,  in  the  form  of  scales.  These 
scales  are  closely  applied  to  each  other  ;  those  on  the  outside  are  the 
largest  and  thickest,  and  the  most  interior  arc  the  smallest  and  most 
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BUDDLEA. 
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delicate.  In  cold  countries  the  external  scales  are  often  covered  with 
hair,  or  a  resinous  varnish,  or  some  other  contrivance,  which  enables 
them  to  prevent  the  access  of  frost  to  the  young  and  tender  centre 
which  they  protect ;  but  in  warm  countries,  where  such  a  provision  is 
not  required,  they  are  green  and  smooth  and  much  less  numerous. 
The  cellular  centre  of  a  bud  is  the  seat  of  its  vital  activity ;  the  scales 
that  cover  it  are  the  parts  towards  the  development  of  which  its 
vital  energies  are  first  directed. 

A  Leaf-Bud  usually  originates  in  the  axil  of  a  leaf;  indeed  there 
are  no  leaves  in  the  axil  of  which  one  or  more  buds  are  not  found 
either  in  a  rudimentary  or  a  perfect  state.  Its  cellular  centre  com- 
municates with  that  of  the  woody  centre  of  the  stem,  and  its  scales 
are  in  connection  with  the  bark  of  the  latter.  When  stems  have  the 
structure  of  Exogens,  the  bud  terminates  one  of  the  medullary 
processes ;  in  Eudogens  it  is  simply  in  communication  with  the 
cellular  matter  that  lies  between  the  bundles  of  woody  tissue  in  such 
stems.  It  is  moreover  important  to  observe  that  this  is  true  not 
only  of  what  arc  called  normal  buds,  that  is  to  say,  of  buds  which 
originate  in  the  axil  of  the  leafy  organs,  but  also  of  adventitious  buds, 
or  such  as  are  occasionally  developed  in  unusual  situations.  It  would 
seem  as  if,  under  favourable  circumstances,  buds  may  be  formed 
wherever  the  cellular  tissue  is  present ;  for  they  occur  not  only  at 
the  end  of  the  medullary  processes  of  the  root  and  stem  of  Exogens, 
but  on  the  margins  of  leaves,  as  in  Bryoph/yWwm,  Malaxis  j>aludosa, 
and  many  others  ;  and  occasionally  on  the  surface  of  leaves,  as  in  the 
case  of  an  Ornithogaluta  published  by  Turpin,  and  not  very  uncom- 
monly in  ferns. 

A  Leaf -Bud  has  three  special  properties,  those  of  growth,  attraction, 
and  propagation.  In  warm  damp  weather,  under  the  influence  of 
light,  it  has  the  power  of  increasing  in  size,  of  developing  new  parts, 
and  so  of  growing  into  whatever  body  it  may  be  eventually  destined 
for.  In  effecting  this  it  lengthens  by  the  addition  of  new  matter  to 
its  cellular  extremity,  and  it  increases  in  diameter  partly  by  a  lateral 
addition  to  the  same  kind  of  tissue,  and  partly  by  the  deposit  of 
woody  matter  emanating  from  the  bases  of  the  scales  or  leaves  which 
clothe  it.  As  soon  as  growth  commences  the  sap  which  a  bud  con- 
tains is  either  expended  in  forming  new  tissue  or  lost  by  evaporation. 
In  order  to  provide  for  such  loss  the  bud  attracts  the  sap  from  that 
part  of  the  stem  with  which  it  is  in  communication ;  that  part  so 
acted  upon  attracts  sap  in  its  turn  from  the  tissue  next  it,  and  so  a 
general  movement  towards  the  buds  is  established  as  far  as  the  roots, 
by  which  fresh  sap  is  absorbed  from  the  soil.  Thus  is  caused  the 
phenomenon  of  the  flow  of  the  sap.  Every  leaf -bud  is  in  itself  a 
complete  body,  consisting  of  a  vital  centre  covered  by  nutritive  organs 
Br  hairs.  Although  it  is  usually  called  into  life  while  attached  to  its 
parent  plant,  yet  it  is  capable  of  growing  as  a  separate  portion,  and  of 
producing  a  new  individual  in  all  respects  the  same  as  that  from 
which  it  was  divided  ;  hence  it  is  a  propagating  organ  as  much  as  a 
seed,  although  not  of  the  same  kind  ;  and  advantage  has  been  taken 
of  this  for  horticultural  purposes.    [Budding,  in  Arts  and  Sc.  Div.] 

In  general  a  bud  is  developed  into  a  branch,  but  that  power  is  inter- 
fered with  or  destroyed  by  several  causes.  This  must  be  evident  from 
the  following  consideration  independently  of  all  others.  Every  one 
knows  that  leaves  are  arranged  with  great  symmetry  upon  young 
branches ;  as  buds  are  axillary  to  leaves,  the  branches  they  produce 
ought  therefore  to  be  as  symmetrically  arranged  as  leaves ;  and  this 
we  see  does  not  happen.  We  may  account  for  this  in  two  or  three 
■ways  :  accidental  injuries  will  doubtless  destroy  some  ;  from  want  of 
light  others  will  never  be  called  into  action ;  and  of  those  which  are 
originally  excited  to  growth  a  part  is  always  destroyed  by  the  superior 
vigour  of  neighbouring  buds,  which  attract  away  their  food  and  starve 
them.  There  is  moreover  in  many  plants  a  special  tendency  to  pro- 
duce their  leaf-buds  in  a  stunted  or  altered  state.  In  fir-trees  the  side- 
buds  push  forth  only  two  or  a  small  number  of  leaves,  and  never 
lengthen  at  all ;  in  the  Cedar  of  Lebanon  they  lengthen  a  little,  bear 
a  cluster  of  leaves  at  their  points,  and  resemble  short  spurs ;  in  the 
sloe,  the  whitethorn,  and  many  other  plants,  they  lengthen  more, 
produce  no  leaves  except  at  their  very  base,  and  grow  into  hard 
sharp-pointed  spines.  The  knobs  seen  on  beech  and  other  trees,  which 
have  been  called  by  Dutrochet  embryo-buds  and  by  Dr.  Lankester 
abortive  branches,  take  their  origin  in  buds  which  are  not  normally 
developed.  The  bulbilli  which  are  found  in  the  axils  of  many  Lilia- 
ceous plants  originate  in  the  bud.  Bulbs  are  nothing  but  leaf-buds 
with  unusually  fleshy  scales,  and  with  the  power  of  separating  spon- 
taneously from  the  mother-plant ;  and  flower-buds  are  theoretically 
little  more  than  leaf-buds  without  the  power  of  lengthening,  but  with 
the  organs  that  cover  them  in  a  special  state.  Hence  flowers  are 
modified  branches.  [Flower.]  Schleiden  regards  the  ovule  as  a 
changed  bud ;  hence  in  his  '  Principles  of  Scientific  Botany '  he  calls 
this  organ  the  seed-bud.  [Ovule.] 

BUDDLEA,  a  genus  of  plants  named  after  Adam  Buddie,  a  botanist 
of  the  time  of  Ray,  who  contributed  to  Hay's  '  Synopsis,'  and  whose 
Herbarium  is  now  in  the  British  Museum.  Buddlea  belongs  to  the 
natural  order  Scrophulariaccm.  It  has  a  campanulate  5-toothed  calyx  ; 
tubular  corolla  with  the  limb  4-5-clcft,  equal,  spreading}  4-5  stamens 
nearly  equal,  inclosed,  the  anthers  composed  of  two  parallel  distinct 
cells  the  stigma  clavate,  2-lobed ;  the  capside  crustaceous  with  a 
dissepiment  formed  from  the  mfiexed  edges  of  the  valves,  inserted  in 


the  thick  spongy  placenta ;  the  seeds  angular ;  testa  loose,  membra- 
nous ;  albumen  flesh}"-.  The  species  are  shrubs,  with  mostly  quad- 
rangular branches,  opposite  leaves;  terminal,  capitate,  spicate  or 
panicled,  usually  orange-coloured  flowers. 

B.  globosa  has  branches  clothed  with  hairy  tomentum  aB  well  as  the 
under  sides  of  the  leaves ;  the  leaves  lanceolate,  acuminate,  petiolate, 
crenate ;  the  heads  terminal,  globose,  pedunculate.  This  plant,  now 
so  common  in  our  gardens,  is  a  native  of  Chili. 

B.  Americana  has  branchlets  clothed  with  hairy  tomentum;  leaves 
ovate,  acuminate,  narrow  at  the  base,  crenate,  rather  pilose  above,  but 
clothed  with  a  yellowish  tomentum  beneath  ;  spike  panicled ;  flowers 
glomerate.  It  is  a  native  of  the  mountains  of  Peru  and  also  of  the 
West  Indies.  Browne  says  that  it  is  used  in  Jamaica  as  an  emollient. 
Its  properties  however  are  not  active. 

There  are  about  60  species  of  Buddlea,  all  of  which  are  worth  cul- 
tivating on  account  of  their  showy  blossoms.  B.  Neemda,  a  native  of 
the  peninsula  of  India,  is  said  to  be  one  of  the  most  beautiful  plants 
of  that  country.  B.  globosa  will  bear,  with  a  little  care,  our  winters 
as  well  as  the  B.  salvifolia.  All  the  flowers  are  sweet-scented.  They 
grow  best  in  a  light  rich  soil.  Cuttings  will  strike  readily  in  mould 
under  a  hand  glass.    Those  of  the  stove  species  require  heat. 

(Loudon,  Enci/clopcedia  of  Plants  ;  G.  Don,  Gardener's  Dictionary.) 

BUFFALO.  [Bovid.k] 

BUFFALO,  AMERICAN.  [Bison.] 

BUFFO'NIA,  a  genus  of  plants  named  in  honour  of  Buffon,  the 
celebrated  French  writer  on  natural  histoiy.  This  genus  belongs  to 
the  natural  order  Caryophyllacca:  and  the  sub-order  Alsineo?.  The 
calyx  has  4  sepals  ;  the  petals  are  4,  entire ;  stamens  4  ;  styles  2  ; 
capsules  compressed,  1-celled,  2-valved,  2-seeded.  The  species  are 
insignificant  slender  herbs,  resembling  the  species  of  Arenaria. 
B.  annua  is  a  native  of  the  south  of  France,  and  is  said  to  have  been 
found  in  England  on  the  sea-coast  of  Lincolnshire. 

BUFO,  a  genus  of  Reptiles  belonging  to  the  family  Bufonidw,  and 
to  which  the  Common  Toad  belongs.  The  genus  is  thus  character- 
ised : — Body  inflated  ;  skin  warty ;  parotids  porous  ;  hind  feet  of 
moderate  length,  toes  not  webbed;  jaws  without  teeth  ;  nose  rounded. 
About  20  species  of  this  genus  have  been  enumerated  by  naturalists. 
Two  of  them  are  found  in  the  British  Islands. 

B.  vulgaris,  the  Common  Toad,  is  the  Rana  Bufo  of  Linnaius,  the 
Crapaud  Commun  of  the  French.  Its  tody  is  of  a  lurid  brownish- 
gray  colour,  spotted  over  with  reddish-brown  tubercles  :  the  body  is 
much  inflated.  The  Toad  is  very  generally  distributed  over  the 
British  Islands,  and  from  its  dark  colour,  slow  movements,  and  unpre- 
possessing form,  has  acquired  very  general  dislike.  It  is  however 
perfectly  harmless,  and  seems  to  possess  an  amount  of  intelligence 
that  renders  it  capable  of  recognising  those  who  treat  it  kindly.  Mr. 
Bell  in  his  'British  Reptiles'  says  : — "That  toads  maybe  rendered 
very  tame,  and  be  made  to  distinguish  those  who  feed  and  are  kind 
to  them,  there  are  abundant  facts  to  testify.  I  have  possessed  a  very 
large  one  which  would  sit  on  one  of  my  hands  and  eat  from  the  other ; 
and  the  story  of  Mr.  Arscott's  toad  in  Devonshire,  related  in  Pen- 
nant's '  British  Zoology,'  is  too  well  known  to  need  repetition."  That 
they  may  be  handled  with  impunity,  and  are  incapable  of  producing 
any  injurious  influence,  we  know  from  having  repeatedly  seen  them 
made  the  domestic  pets  of  the  children  of  a  naturalist. 

B.  calamita,  Natter-Jack,  Walking  Toad,  Running  Toad ;  Bufo 
Rubeta  of  Fleming,  Bufo  mephitica  of  Shaw,  Rana  Rubeta  of  Turton. 
It  is  known  by  its  light  yellowish-brown  colour  clouded  with  dull 
olive,  but  more  especially  by  a  bright  yellow  line  along  the  middle  of 
the  back.  It  has  acquired  its  name  of  Walking  Toad  or  Running 
Toad  in  certain  parts,  from  its  never  hopping,  as  is  the  case  with 
the  common  toad  and  frog.  Its  colour  varies  very  much  according 
to  circumstances,  becoming  lighter  or  darker  in  the  course  of  a  few 
minutes. 

Pennant  was  the  first  to  record  this  animal  as  British,  and  although 
very  locally  distributed  it  occurs  in  great  numbers  in  some  parts  of  Great 
Britain.  Mr.  Bell  says  it  is  common  onBlackheath  and  atDeptford.  It 
has  also  been  found  on  Putney  Common,  at  Gamlingay  in  Cambridge- 
shire, at  Selbourne  in  Hampshire,  and  Bawdsey  in  Suffolk.  It  has  also 
been  found  in  Scotland.  The  form  and  appearance  of  this  animal  is 
less  repulsive  than  the  Common  Toad.  It  is  more  social,  and  is  gene- 
rally found  in  communities.  At  Bawdsey  they  are  found  on  the  Red 
Crag  cliffs  overiooking  the  sea,  and  when  alarmed  hide  themselves  in 
holes  in  the  sand  which  they  make  apparently  for  the  purpose  of  con- 
cealment. The  Natter-Jack  appears  to  be  an  inhabitant  of  Ireland. 
Mr.  Patterson  in  his  'Zoology  for  Schools'  says: — "The  Common 
Toad  is  there  unknown,  its  absence  being  accounted  for,  according  to 
popular  tradition  and  song,  by  the  malediction  of  St.  Patrick.  The 
smaller  species,  the  Natter-Jack,  does  not  appear  however  to  have 
been  banished  with  the  reBt  of  '  the  varmint,'  as  it  is  found  in  three 
or  four  localities  in  the  County  Kerry  and  at  Ross  Bay,  County 
Cork." 

For  an  account  of  the  general  structure,  habits,  and  classification 
of  the  family  of  Toads,  see  Amphibia. 

BUFONITES,  the  term  commonly  applied,  previously  to  the 
investigations  of  M.  Agassiz,  to  the  roundish  teeth  of  fishes  frequent 
in  the  Oolitic  Strata.  They  belong  to  the  genera  Spharodus,  Gyrodut, 
Pycnodus,  &c. 
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BUG. 


BUG,  one  of  a  numerous  tribe  of  Insects  which  constitute  the  order 
Hemiptcra,  belonging  to  the  family  Cimicidce  (Leach),  and  genus 
Cimex.    The  most  common  species  is  the  0.  lectuarius,  the  Bed-Bug. 

It  has  been  said  that  the  Bed-Bug  was  not  known  in  England 
previous  to  the  great  fire  of  London  in  1666,  and  that  it  was  first 
imported  from  America  in  the  timber  brought  over  to  rebuild  that 
city.  Of  the  accuracy,  of  this  statement  however  there  is  considerable 
doubt.  It  appears  to  have  been  well  known  in  various  parts  of 
Europe  long  before  that  time.  Its  shape,  colour,  and  the  offensive 
smell  which  it  emits  when  touched,  together  with  the  circumstance 
of  its  deriving  its  nutriment  from  blood  sucked  through  a  long  pointed 
proboscis,  which  when  not  in  use  lies  parallel  with  the  underside  of  the 
body,  are  circumstances  too  well  known  to  need  particular  description. 
The  female  Bug  deposits  her  eggs  in  the  beginning  of  summer ;  they 
are  of  a  tolerable  size  compared  with  that  of  the  insect,  of  a  whitish 
colour,  and  each  fixed  to  a  small  hair-like  stalk,  which  when  the  egg 
is  first  deposited  is  apparently  of  a  glutinous  nature,  and  readily 
adheres  to  anything  which  it  touches.  The  places  generally  chosen 
in  which  to  deposit  the  eggs  are  the  crevices  of  bedsteads  and  other 
furniture,  or  the  walls  of  a  room.  In  about  three  weeks  it  is  said 
these  eggs  hatch,  and  the  young  bug  comes  forth — an  active  larva,  very 
closely  resembling  the  parent  insect  except  in  size.  The  larva  then 
undergoes  the  usual  transformation,  and  becomes  a  perfect  insect  in 
about  three  months. 

What  was  the  natural  habitat  of  this  insect,  which  differs  from 
most  of  its  tribe  in  having  no  wings,  is  difficult  to  say.  The  species 
of  bugs  which  come  nearest  to  it  in  affinity  are  generally  found  under 
the  bark  of  trees,  a  habitat  which  the  flat  form  of  our  insect  is  well 
adapted  for.  Pigeons,  swallows,  &c.,  are  attacked  by  bugs  as  well  as 
man.  Various  means  have  been  proposed  for  destroying  these  insects, 
but  cleanliness  is  the  best.  [Cimicid.e.] 

BUGLOSS.  [Anchusa.] 

BUGLOSS,  VIPER'S.  [Echium.] 

BUHRSTONE  is  a  quartz  rock  containing  cellules.  It  is  as  hard 
and  as  firm  as  a  quartz  crystal,  and  owes  its  peculiar  value  to  this 
quality,  and  the  cellules,  which  give  it  a  very  rough  surface.  Stones 
for  grinding  wheat  and  other  kinds  of  grain  are  formed  of  this  rock, 
and  those  which  are  most  valued  have  the  cavities  about  equal  in 
space  to  the  solid  part.  -The  best  stones  for  this  purpose  come 
from  France,  and  are  obtained  from  the  Paris  basin  and  adjoining 
districts.  When  used  for  grinding,  the  stones  are  cut  into  wedge- 
shaped  parallelopipeds,  which  are  called  panes.  These  are  bound 
together  by  iron-hoops  into  millstones.  The  Paris  Buhrstone  is  a 
Tertiary  Formation.  A  Buhrstone  is- obtained  in  Ohio  in  America 
which  is  in  part  a  true  sandstone,  and  contains  fossils.  It  also  con- 
tains lime,  and  Mr.  Dana  suggests  that  the  removal  of  the  lime  by 
solution  may  have  given  it  its  cellular  character.  It  overlies  the  Coal 
Formation,  and  has  an  open  cellular  structure  where  quarried  for 
millstones.  The  quartz  rock  of  Washington  in  the  United  States  is 
in  some  parts  cellular,  and  makes  good  millstones.  Buhrstone  also 
occurs  in  Georgia  near  the  Carolina  line,  and  in  Arkansas  near  the 
Cove  of  Wichitta.    (Dana,  Manual  of  Mineralogy.) 

BUKKUM-WOOD.  [Cesalpinia.] 

BULB,  a  bud,  usually  formed  under  ground,  having  very  fleshy 
scales,  and  capable  of  separating  from  its  parent  plant.  Occasion- 
ally it  is  produced  upon  tSe  stem',  as  in  some  lilies,  when  it  is  called  a 
bulbillus.  [Bud.]  Sometimes  the  scales  are  thick  and  narrow,  and 
arranged  separately  in  row? ;  the  bulb  is  then  called  scaly,  as  in  the  lily. 
In  the  onion  and  leek  the  scales  are  broad  and  membranous,  and  inclose 
each  other  in  a  concentric  manner ;  the  bulb  is  then  said  to  be  tunicated. 

BULI'MULUS,  Leach's  name  for  a  genus  of  terrestrial  Mollusca, 
which  he  thus  defines  : — Shell  univalve,  free,  conically  acuminated  ; 
spire  elevated,  regular ;  the  last  whorl  very  large  ;  mouth  entire, 
long;  pillar  smooth,  simple;  external  lip  thin ;  internal  lip  inflected 
towards  the  middle,  with  a  hollow  beneath.  To  this  generic  character 
the  Rev.  Lansdown  Guilding  observes  that  there  should  be  the  follow- 
ing addition  :  "  Tentacula  4,  the  two  upper  ones 
long,  with  terminal  eyes  :  no  operculum."  The 
last-named  author  observes  that  it  differs  from 
Bulimus  in  the  delicacy  of  its  outer  lip.  It  is 
indeed  a  Bulimus  of  Lamarck.  The  shell  varies 
much  in  colour.  [Bulimus.] 

Leach   observes  that  Bulimulus  trifasciatus 
(Bulimus  Guadalupensis,  Brug.),  a  very  common 
existing  West  Indian  species,  occurs  imbedded  Bulimulus  trifasciatus. 
in  the  same  limestone  which  incloses  the  fossil 
human  skeleton  from  the  Grande  Terre  of  Guadaloupe,  now  in  the 
British  Museum. 

BULI'MUS,  the  name  of  a  very  extensive  genus  of  terrestrial  Pul- 
moniferous  Mollusca.  Lamarck  arranges  it  under  his  Colimaces,  a 
family  of  Phytophagous  or  Plant-Eating  Trachelipcds,  respiring  air  by 
means  of  lungs,  and  protected  by  a  spiral  shell  which  is  more  or  less 
elongated,  oval,  oblong,  or  turriculated,  with  an  entire  aperture  longer 
than  it  is  wide,  and  with  a  very  unequal  border,  which  is  reflected  in 
the  adult.  The  columella  is  smooth,  without  any  notch  or  truncation 
at  the  base,  but  with  an  inflexion  in  the  middle  at  its  point  of  junction 
with  that  part  of  the  peristome  which  it  contributes  to  form.  De 
Blainville  places  it  under  the  Limacinca,  his  third  family  of  Pulmo- 


branchiata,  whose  organs  of  respiration  are  retiform,  and  line  the  cavity 
situated  obliquely  from  left  to  right  upon  the  origin  of  the  back  of 
the  animal,  communicating  with  the  ambient  air  by  means  of  a  small 
rounded  orifice  in  the  right  side  of  the  border  of  the  mantle.  Some 
of  the  species  were  placed  by  Linnseus  under  his  genera  Bulla  and 
Helix.  Scopoli  and  Bruguieres  began  the  reform,  and  Lamarck  car- 
ried it  still  further.  But  before  we  proceed,  it  may  be  necessary  to 
say  a  word  as  to  the  origin  of  the  term  used  to  designate  the  genus. 
"  We  constantly  hear,"  says  Broderip,  in  the  4th  volume  of  the  '  Zoo- 
logical Journal,'  "  among  conchologists  the  question,  '  what  is  the 
meaning  of  Bulimus  ? '  The  author  of  the  article  entitled  '  Lamarck's 
Genera  of  Shells,'  in  the  15th  volume  of  the  'Journal  of  Science,'  thus 
derives  the  word  '  Bob\i/j.os — insatiable  hunger  :  what  title  this  genus 
has  to  so  strange  a  name  we  know  not.'  It  may  not  then  be  unac- 
ceptable to  give  a  plain  statement  of  the  origin  of  the  word.  Swainson 
observes  ('  Zool.  Illust.,'  vol.  i.,  '  Bulimus Melastomus')  that  "  the  genus 
Bulimus  was  long  ago  formed  by  Scopoli,  out  of  the  heterogeneous 
mixture  of  shells  thrown  together  in  the  Linnaean  genus  Helix."  Let 
us  now  turn  to  Scopoli's  account  of  the  source  whence  he  derived  the 
name.  "Proprium,"  says  Scopoli,  "itaque  ex  his  constituo,  et  duce 
celeberrimo  Adansonio  Buli?nos  voco,  ut  eo  facilius  adgnoscantur. 
Solam  testam  nec  animal  inhabitans  vidi,  quod  diversum  esse  a  Limace 
affirmat  Adansonius."  ('  Delicia;,'  &c,  p.  67.)  Now  Adanson  has  no 
such  genus  as  Bulimus,  but  he  has  such  a  genus  as  Bulinus.  At 
plate  1,  fig.  G  2,  in  his  '  Natural  History  of  Senegal,'  will  be  found 
'Le  Bulin,  Bulinus/  but  the  letters  'n'  and  'u'  are  so  confusedly 
engraven,  that  at  first  sight  the  word  looks  like  Bulimus.  In  the  text 
(p.  5),  the  word  is  printed  Bulimus  very  plainly ;  but  neither  Scopoli 
nor  any  of  his  successors  appear  to  have  noticed  it.  Till  the  time  of 
Lamarck,  who  confined  the  genus  (still  calling  it  Bulimus,  after  Sco- 
poli and  Bruguieres)  to  the  land-shells  with  a  reflected  lip,  which  now 
range  under  it,  many  land  and  fresh-water  shells  which  have  not  a 
reflected  lip,  such  as  Achatince,  Physce,  Limncecc,  and  Succinece,  were 
also  congregated  under  the  name  of  Bulimus.  The  Bulinus  of  Adan- 
son was  a  fresh-water  shell,  apparently  a  Physa  or  Limncea." 

The  shell  is  never  orbicular,  as  in  the  Helices,  but  of  the  shape 
noticed  at  the  commencement  of  the  article.  The  last  whorl  is  always 
larger  than  the  penultimate,  and  indeed  as  a  general  rule  may  be  stated 
to  be  larger  than  all  the  others  put  together.  The  mouth  or  opening 
is  an  oval  oblong,  and  the  border  is  disunited.  The  adult  reflected 
lip  or  border  on  the  right  side  is  generally  very  thick,  but  this  reflec- 
tion is  sometimes  absent.  The  animal  is  very  like  that  of  Helix  ;  De 
Blainville  says  entirely  bo — "  toute-a-fait  semblable."  The  head  is 
furnished  with  four  tentacula  or  horns,  the  two  largest  of  which  are 
terminated  by  the  so-called  eyes.  There  is  no  true  operculum.  The 
geographical  distribution  of  the  genus  is  very  general,  and  there  is 
scarcely  a  part  of  the  world  where  the  form  does  not  occur.  The  great 
development  of  it  takes  place  in  the  warmer  climates,  where  some  of 
the  species  are  very  large. 

The  species  are  multitudinous.  Mr.  Cuming  has  added  largely  to 
our  knowledge  of  those  of  South  America,  and  we  are  indebted  to  that 
.gentleman  for  the  following  account  of  the  habits  of  Bulimus  rosaceus 
In  the  dry  season  he  always  found  the  animals  adhering  to  the  under 
side  of  stones,  generally  among  bushes,  and  close  at  the  edge  of  the 
sea-shore,  within  reach  of  the  spray  at  times.  On  the  hills,  about  1000 
feet  above  the  sea,  they  were  observed  adhering  between  the  lower 
leaves  of  an  aloe-like  plant,  on  the  honey  of  whose  flowers  the  Giant 
Humming-Bird  (Trochilus  gigas)  feeds.  The  natives  burn  down  clumps 
of  these  plants  for  the  sake  of  the  rings  at  the  bottom  of  the  footstalks 
of  the  leaves,  which  they  use  for  buoys  for  their  fishing-nets  and  for 
baking  the  coarse  earthenware  which  they  make  on  the  hills,  because 
this  part  of  the  plant  when  ignited  throws  out  a  great  heat.  Between 
these  leaves  the  Bulimi  lie  in  the  dry  season  in  a  torpid  state.  In  the 
spring  (the  months  of  September  and  October)  they  burrow  in  the 
shady  places  at  the  roots  of  this  plant,  and  among  the  bushes  on  the 
sea-shore.  At  this  period  (the  spring)  they  lay  their  eggs  in  the  earth, 
about  two  inches  below  the  surface.  Mr.  Cuming  never  saw  them 
crawling  about.  In  the  dry  season  they  were  evidently  hybernating, 
for  their  parchment-like  secretion,  which  operates  in  place  of  an  oper- 
culum to  seal  up  the  animal,  was  strongly  formed,  and  they  stuck  to 
the  stones  so  tenaciously  that  Mr.  Cuming  broke  many  of  them  in 
endeavouring  to  pull  them  off.  Chili  and  the  neighbouring  coasts  of 
South  America  generally  were  the  localities  where  the  species  was 
taken.  Captain  Phillip  Parker  King,  R.N.,  has  the  following  notice  of 
the  power  of  the  animal  to  exist  in  a  dormant  state  : — "  Soon  after 
the  return  of  the  expedition  (his  Majesty's  ships  Adventure  and 
Beagle — '  Survey,'  1826-30),  my  friend  Mr.  Broderip,  to  whose  inspec- 
tion Lieutenant  Graves  had  submitted  his  collection,  observing  symp- 
toms of  life  in  some  of  the  shells  of  this  species,  took  means  for  reviving 
the  inhabitants  from  their  dormant  state,  and  succeeded.  After  they 
had  protruded  their  bodies,  they  were  placed  upon  some  green  leaves 
(cabbage),  which  they  fastened  upon  and  ate  greedily.  These  animals 
had  been  in  this  state  for  seventeen  or  eighteen  months ;  and  five 
months  subsequently  another  was  found  alive  in  my  collection,  so  that 
the  last  has  been  nearly  two  years  dormant.  These  shells  were  sent 
to  Mr.  Loddige's  nursery,  where  they  lived  for  eight  months  in  the 
palm-house,  when  they  unfortunately  died  within  a  few  days  of  each 
other.  Soon  after  the  shells  were  first  deposited  at  Mr.  Loddige's,  one 
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got  away  and  escaped  detection  for  several  months,  until  it  was  at  last  discovered  in  a  state  of  hyber- 
nation :  it  was  removed  to  the  place  where  the  others  were  kept,  when  it  died  also.  The  upper 
surface  of  the  animal,  when  in  health,  is  variegated  with  ruddy  spots  and  streaks  on  an  ash-coloured 
ground."    The  only  process  used  for  revivifying  these  animals  was  placing  them  on  a  plate  near  a 


Bulimus  htumnstoma,  natural  aizc. 
a,  The  egg  ;  I,  the  egg-shell  broken,  showing  the  young  animal  -with  its  shell  in  situ  ;  r,  the  shell  of  a  young  one 
jusi  after  exclusion  from  the  egg;  d,  the  shell  at  a  more  advanced  age,  but  before  the  lip  is  reflected  ;  e,  the  adult 
shells.  The  specimens  figured  were  brought  from  Trinidad.  It  is  found  in  the  brakes  of  St.  Vincent's  and  of  the 
Antilles  generally.  The  young  shell  is  semitranspavent,  but  becomes  opaque  as  it  advances  in  age.  The  adult  shell 
is  brown,  strongly  striated  or  wrinkled  longitudinally,  with  a  rose-coloured  mouth.    Epidermis 'brown. 


Bulimus  rosaccus,  natural  size. 
a,  an  adult,  with  the  animal  as  it  is  seen  when  in  motion  ;  b,  a  young  shell  before  the  lip  is  reflected.  The  mouth  is 
represented  as  scaled  with  the  parchment-like  secretion,  which  serves  as  an  operculum  when  the  animal  is  hybernating ; 
c,  egg-shell  broken,  discovering  the  infant  shell  j  d,  egg,  unbroken.  Figure  a  was  taken  from  one  of  the  specimens 
mentioned  above  when  living  in  this  country.  Adult  shell  roughish  ;  apex  and  upper  whorls  of  a  rose  colour  in  fine 
specimens  ;  the  other  whorls  brownish,  mottled  longitudinally  in  fine  specimens  with  dirty  white.  Suture  crenulated  ; 
lip  white  ;  throat  brownish  ;  epidermis  greenish. 

moderate  fire,  and  sprinkling  them  with  tepid  water.  Upon  their  restoration  they  eat  a  considerable 
part  of  the  parchment-like  seal  or  operculum.  They  lived  some  time  with  Mr.  Broderip  before  they 
were  sent  to  Messrs.  Loddiges.  These  animals  had  been  packed  up  in  a  box  and  enveloped  in  cotton 
from  the  time  of  their  capture  to  the  period  mentioned,  when  rtey  were  unpacked  by  Mr.  Broderip. 

The  British  species  of  this  genus  are  of  small  size  and  ordinary  aspect.  The  following  are  enumerated 
by  Forbes  and  Hartley  in  the  '  British  Mollusca.' 

B.  acutus  is  a  small  species,  turreted,  conical,  white  or  clear  brown,often  with  dark  markings  ;  body 
whorl  comparatively  short.  It  is  most  abundant  near  the  sea,  and  is  found  in  the  Channel  Islands, 
Dorsetshire,  Devon,  Cornwall,  the  Isle  of  Man,  Scotland,  and  Ireland. 


B.  Ladchamensis  is  a  rare  shell  in 
Great  Britain.  It  is  abundant  in 
many  districts  of  Germany,  France, 
and  Switzerland. 

B.  obscurus  is  of  a  yellowish-brown 
colour,  with  a  smooth  surface  and 
mouth  with  white  lips.  The  animal 
is  of  a  dark  colour.  It  is  found 
under  stones,  on  old  walls  and  ruins, 
and  on  trees  in  woods,  and  is  very 
widely  distributed  in  the  British 
Islands.  Forbes  and  Hanley  regard 
the  following  species  as  spurious  in 
the  British  Fauna :  —  B.  Guada- 
loupensis,  B.  Goodalli,  B.  decollatus, 
B.  pupa,  B.  Guildingii,  B.  vcnlricosus. 
The  distribution  of  the  Bvdimi  had 
been  treated  in  detail  by  Mr.  L. 
Keeve. 

Fossil  Bulimi. 
Deshayes,  in  his  tables  (Lyell'n 
'  Principles  of  Geology,'  2nd  edition) 
(■numerates  three  fossil  species  of 
Bulimi  in  the  Tertiary  Formation, 
one  of  which  is  known  to  him  from 
the  sub-Apennine  beds,  and  another 
from  Paris ;  but  he  does  not  give 
the  locality  of  the  third,  nor  does  he 
identify  any  of  the  fossils  with  recent 
species.  De  la  Beche,  in  his  'Geo- 
logical Manual,'  under  the  head  of 
'  Fossil  Shells,'  contained  in  the 
Supra-Cretaceous  vocks  of  Bordeaux 
and  Dax,  enumerated  by  M.  de 
Basterot,  has  the  following  notice  : 
"  Bulimus  (?)  tercbellatus,  Lam.,  ana- 
logous to  the  existing  species, 
Grignon,  Placentine,  Dax."  Lamarck 
('  Animaux  sans  Vertebres,'  vol.  vii. 
p.  534)  describes  the  shell  of  Bulimus 
terebellatus,  a  Grignon  fossil,  as  two 
centimeters  in  length,  and  observes 
on  the  singularity  of  its  mouth  or 
opening,  but  he  makes  no  allusion 
to  its  resemblance  to  any  existing 
species.  In  the  'Annales  du  Mu- 
seum,' he  places  it  among  the  Bulimi, 
with  doubt,  observing  that  it  may 
from  its  conformation  be  probably 
marine,  but  keeping  that  generic 
name  for  it,  because  it  approaches 
nearer  to  the  Bulimi  than  to  any  other 
known  genus.  In  the  seventh  volume 
of  his  '  Animaux  sans  Vertebres,' 
published  eighteen  years  afterwards, 
he  still  arranges  it  among  the  Bulimi, 
and  not  under  the  head  of  '  doubtful 
Species.'  The  fifteen  species  described 
by  Lamarck  in  this  volume  are  all 
stated  to  befossil,  and  only  the  last  five 
are  separated  as  'Especes  douteuses."' 
Of  the  not-doubtful  species,  Bulimus 
scxtoniis,  found  fossil  at  Villiers  and 
Grignon,  bears  a  great  resemblance, 
according  to  the  author,  to  Bulimus 
lubricus;  but  he  observes  that  the 


Bulimus  luhricus. 

a,  natural  size  ;  b,  magnified.  Inhabits 
Northern  Europe,  and  is  common  in  the 
neighbourhood  of  Faris.  Shell  smooth, 
shining,  of  a  horn  colour,  inclining  to 
fulvous ;  transparent. 

opening  or  mouth  of  the  fossil  shell 
is  much  shorter  than  that  of  the 
recent,  and  that  the  summit  of  its 
spire  is  less  obtusf.  It  may  be 
doubted  whether  flven  the  first 
ten  fossil  species  enumerated  by 
Lamarck    are    all    true  Bulimi 
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De  Blainville   quotes   Defrance   for   thirty-seven   fossil  species. 

[H.ELICID2E.] 

BULL.  [Bovnm] 
BULLA.  [Bollidje.] 

BULLACEj  the  English  name  of  a  kind  of  Plum,  the  Primus  insi- 
Htia  of  botanists.  It  is  probably  a  mere  variety  of  the  Sloe.  [Pkunus.] 
BULLJEA.  [BuixmE.] 

BULLFINCH,  or  BULFINCH,  Latin  Pyrrhula,  French  Bouvreuil, 
the  name  of  a  genus  of  Birds  separated  by  Brisson  from  the  Grosbeaks, 
afterwards  again  incorporated  with  them,  and  since  by  Temminck  and 
others  again  arranged  under  Brisson's  name  Pyrrhula. 

The  following  is  Temminck's  generic  character  : — 

Beak  short,  hard,  conico-convex,  thick,  swollen  (bombe")  on  the  sides, 
compressed  at  the  point  and  towards  the  edge  (arete)  which  advances 
upon  the  forehead;  upper  mandible  always  curved;  lower  mandible 
more  or  less  so.  Nostrils  basal,  lateral,  rounded,  most  frequently 
hidden  by  the  plumage  of  the  forehead.  Feet  with  the  tarsus  shorter 
than  the  middle  toe ;  the  front  toes  entirely  divided.  .  Wings  short, 
the  three  first  quills  graduated  (e"tage"es),  the  fourth  longest.  Tail 
rather  long,  slightly  rounded  or  squared. 

The  place  generally  assigned  by  ornithologists  to  the  Bullfinches, 
between  the  Grosbeaks  and  the  Crossbills,  appears  to  be  their  proper 
position.  Their  food  consists  principally  of  seeds  and  kernels  ;  and 
though  the  smaller  species  confine  themselves  for  the  most  part  to 
grain  or  seeds,  which  they  open,  rejecting  the  husk,  some  of  the  foreign 
species,  as  Temminck  observes,  have  the  bill  excessively  large  and 
strong,  and  capable  of  fracturing  the  most  ligneous  seed-cases.  Cold 
and  temperate  climates,  adds  the  author  last  quoted,  appear  to  pro- 
duce the  greatest  number  of  species.  They  are  found  in  Europe  and 
America.  The  north  of  Asia  appears  to  be  equally  their  cradle,  but 
they  have  never  yet  been  observed  in  Australia,  and  but  few  have 
been  noticed  in  Africa,  while  South  America  produces  many.  All  the 
known  species  are  subject  to  a  double  moult.  The  males  and  females 
differ,  and  can  be  easily  distinguished  in  all  stages  of  life.  The  young 
of  the  year  differ  but  little  from  the  old  birds,  and  only  till  their 
autumnal  moult. 

Of  the  European  species  the  Common  Bullfinch  may  be  taken  as  an 
example.  It  is  Le  Bouvreuil  and  Bouvreuil  Commun  of  the  French, 
according  to  Belon ;  Fringtrello  Marino,  Ciufolotto,  Suffuleno,  and 
Monachino,  of  the  Italians  ;  Dom-Pape  of  the  Danes  and  Norwegians  ; 
Dom-Herre  of  the  '  Fauna  Suecica ; '  Blutfinck,  Rothbrustiger,  and  Der 
Gimpel  of  the  Germans  ;  De  Goudvink  of  the  Netherlander ;  Loxia 
Pyrrhula  of  Linnjeus,  and  Pyrrhula  vulgaris  of  Brisson.  The  provin- 
cial names  are  Norsk-Pipe,  Coalhood,  Hoop,  Tony  Hoop,  Alp,  and 
Hope. 

Male. —  Length  about  Of  inches,  two  inches  and  three-quarters  being 
taken  up  by  the  tail,  which  is  rather  forked,  and  of  a  lustrous  black, 
shot  as  it  were  with  iron  blue.  Bill  six  lines  in  length,  short,  thick, 
and  black.    Shanks  eight  lines  high,  and  black.    Irides  of  a  chestnut 


Bullfinch  (Pyrrhula  vulyai 


colour.  Crown  of  the  head,  circle  round  the  bill,  and  upper  part  of 
the  throat,  of  the  same  hue  with  the  tail.  Nape,  back,  and  shoulders 
deep  gray,  or  rather  bluish-gray.  Cheeks,  neck,  breast,  belly  (to  the 
centre  of  it),  and  flanks,  red.  Rump  and  vent  white.  Greater  wing- 
coverts  tipped  and  margined  with  a  French  or  pinkish  white,  forming 
a  transverse  bar  across  the  wing. 


Female. — Somewhat  less  than  the  male,  and  of  a  reddish-gray  where 
he  is  red ;  back  brownish-gray  ;  feet  brownish-black.  The  colours 
generally  less  bright  than  in  the  male. 

The  young  of  the  year  are  at  first  ash-colour,  with  wings  and  tail  of 
blackish-brown ;  afterwards  more  like  the  female  till  the  autumnal 
moult ;  but  the  young  males  may  always  be  known  by  the  greater 
tinge  of  red  about  the  breast. 

There  are  several  varieties  : — 

1.  Black. — This  variety  may  be  produced  artificially  by  feeding  the 
bird  entirely  on  hemp-seed,  in  which  case  a  change  of  diet  will  often 
produce  the  true  colours.  Bechstein  says  it  will  arise  from  being  kept 
when  young  in  a  totally  dark  place  ;  and  that  females,  either  from 
age  or  from  the  diet  above  mentioned,  are  most  subject  to  it. 

2.  White. — This  is  merely  an  albino  of  an  ashy  or  dusky  white,  or 
cream-colour :  the  parts  which  are  generally  black  are  more  shaded 
than  the  rest.  There  is  a  specimen  from  Middlesex  in  the  British 
Museum. 

3.  Speckled  or  Variegated. — Spotted  with  black  and  white,  or  white 
and  ash-colour,  besides  the  natural  hues.  Selby  says  that  Captain 
Mitford  killed  one,  of  which  both  the  wings  were  white. 

4.  Bechstein  mentions  varieties'  under  the  name  of  the  Large  Bull- 
finch, about  the  size  of  a  thrush,  and  the  Middling  or  Common  Bull- 
finch. He  treats  the  dwarf  variety,  which  is  said  to  be  not  so  large  as  a 
chaffinch,  as  a  bird-catcher's  story ;  for  he  observes  that  this  difference 
of  size  occurs  in  all  kinds  of  birds,  and  says  he  has  had  opportunities 
every  year  of  seeing  hundreds  both  wild  and  tame,  and  adds,  that  he 
has  even  found  in  the  same  nest  some  as  small  as  redbreasts,  and 
others  as  large  as  a  crossbill. 

The  Bullfinch  will  produce  hybrid  young  with  the  Canary. 
_  The  native  song  of  this  common  but  pretty  bird  is  very  soft  and 
simple,  but  so  low  that  it  is  almost  inaudible.  Its  call  is  a  plaintive 
whistle,  and  when  feeding  it  utters  a  low  short  twitter.  It  has  how- 
ever acquired  great  celebrity  from  the  facility  with  which  it  learns  to 
whistle  musical  airs,  and  from  its  retentive  memory,  when  well 
educated  and  carefully  attended  to.  "  Those  which  are  to  be  taught," 
says  Bechstein,  "  must  be  taken  from  the  nest  when  the  feathers  of 
the  tail  begin  to  grow,  and  must  be  fed  only  on  rape-seed  soaked  in 
water  and  mixed  with  white  bread ;  eggs  would  kill  them  or  make 
them  blind.  Their  plumage  is  then  of  a  dark  ash-colour,  with  the 
wings  and  tail  blackish-brown.  The  males  may  be  known  at  first  by 
their  reddish  breast ;  so  that  when  these  only  are  wished  to  be  reared 
they  may  be  chosen  in  the  nest,  for  the  females  are  not  so  beautiful, 
nor  so  easily  taught,  though  they  answer  the  purpose  of  call-birds  as 
well  as  the  male."  Mrs.  Charlotte  Smith  however  says  ('  Nat.  Hist,  of 
Birds ' )  that  she  had  a  nest  of  bullfinches  given  her,  of  which  only  one 
was  reared  :  it  was  a  hen,  which  she  kept  only  because  she  had  reared 
it,  but  the  bird  hung  in  the  same  room  with  a  very  fine  Virginian 
nightingale,  whose  song  she  soon  acquired,  and  went  through  the 
same  notes  in  a  lower  and  softer  tone.  "  Although  the  young,"  con- 
tinues Bechstein,  "  do  not  warble  before  they  can  feed  themselves,  one 
need  not  wait  for  this  to  begin  their  instruction,  for  it  will  succeed 
better,  if  one  may  say  so,  when  infused  with  their  food  ;  since  experi- 
ence proves  that  they  learn  those  airs  more  quickly  and  remember 
them  better  which  they  have  been  taught  just  after  eating.  It  has 
been  observed  several  times  that  these  birds,  like  the  parrots,  are 
never  more  attentive  than  during  digestion.  Nine  months  of  regular 
and  continued  instruction  are  necessary  before  the  bird  acquires  what 
amateurs  call  firmness ;  for  if  one  ceases  before  this  time,  they  murder 
the  air  by  suppressing  or  displacing  the  different  parts,  and  they  often 
forget  it  entirely  at  their  first  moulting.  In  general  it  is  a  good  thing 
to  separate  them  from  the  other  birds,  even  after  they  are  perfect, 
because,  owing  to  their  great  quickness  in  learning,  they  would  spoil 
the  air  entirely  by  introducing  wrong  passages  ;  they  must  be  helped 
to  continue  the  song  when  they  stop,  and  the  lesson  must  always  be 
repeated  whilst  they  are  moulting,  otherwise  they  will  become  mere 
chatterers,  which  would  be  doubly  vexatious  after  having  had  much 
trouble  in  teaching  them." 

A  single  air  with  a  short  prelude  is  generally  as  much  as  the  bird 
can  learn  and  remember ;  but  Bechstein,  who  asserts  this,  allows  that 
there  are  some  of  them  which  can  whistle  distinctly  three  different 
airs,  without  spoiling  or  confusing  them  in  the  least.  In  truth,  as  the 
same  author  observes,  there  are  different  degrees  of  capacity  among 
the  bullfinches  as  well  as  in  other  animals.  One  young  bullfinch 
learns  with  ease  and  quickness,  another  with  difficulty  and  slowly  ; 
the  former  will  repeat  without  hesitation  several  parts  of  a  song ;  the 
latter  will  hardly  be  able  to  whistle  one  after  nine  months'  uninter- 
rupted teaching.  Those  birds  which  learn  with  most  difficulty  are 
said  to  remember  the  songs,  when  once' learnt,  better  and  longer,  and 
rarely  forget  them  even  when  moulting.  To  these  attractive  qualities 
of  the  Bullfinch  must  be  added  its  obedience  and  capability  of  strong 
attachment,  which  it  shows  by  a  variety  of  little  endearing  actions  ; 
and  it  has  been  known  even  to  repeat  words  with  an  accent  and  tone 
indicative  of  sensibility,  if,  as  Bechstein  observes,  one  could  believe  that 
it  understood  them.  Of  its  attachment  the  following  are  instances : — 
Buffon  asserts  that  tame  bullfinches  have  been  known  to  escape  from 
the  aviary,  and  live  at  liberty  in  the  woods  for  a  whole  year,  and  then 
to  recollect  the  beloved  voice  of  the  person  who  had  reared  them 
returning  never  more  to  leave  her.    Others,  when  forced  to  lea\* 
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their  master,  are  said  to  have  died  of  grief.  Buffon's  story  of  the 
return  of  the  escaped  bullfinch  is  corroborated  by  the  amiable  qualities 
ascribed  to  it  by  Bechstein,  for  he  says  that,  among  other  feats,  it  may 
be  accustomed  to  go  and  return,  provided  the  house  is  not  too  near  a 
wood. 

In  a  state  of  nature  the  Bullfinch  feeds  on  pine  and  fir  seeds,  corn, 
linseed,  millet,  rape,  and  nettle  seed,  all  sorts  of  berries,  and  the  buds 
of  most  trees,  among  which  those  of  the  oak,  beech,  pear,  plum, 
cherry,  and  gooseberry  are  favourites.  Bewick  says  that  in  the  spring 
it  frequents  gardens,  where  it  is  usefully  busy  in  destroying  the  worms 
which  are  lodged  in  the  buds.  Busy  it  is ;  but  we  are  compelled  to 
add  that  its  utility,  to  the  horticulturist  at  least,  i3  no  longer  ques- 
tionable. In  its  devastation  it  may  now  and  then,  and  no  doubt  does 
find  a  worm  in  a  bud;  but  its  object  is  the  bud,  not  the  worm. 
"  They  feed  most  willingly  upon  those  buds  of  trees  which  break  forth 
before,  indeed  are  pregnant  with,  the  leaves  and  flowers,  especially 
those  of  the  apple-tree,  pear-tree,  peach-tree,  and  other  garden  trees  ; 
and  by  that  means  bring  no  small  detriment  to  the  gardeners,  who 
therefore  hate  and  destroy  them  as  a  great  pest  of  their  gardens, 
intercepting  their  hopes  of  fruit."  Such  is  Willughby's  verdict.  "  I 
have  known,"  says  Selby,  "  a  pair  of  these  birds  to  strip  a  considerable- 
sized  plum-tree  of  every  bud  in  the  space  of  two  days.  These  buds 
are  not  swallowed  whole,  but  first  minutely  divided  by  the  tomia  of 
the  powerful  bill."  "  Its  delight,"  observes  Mr.  Knapp  in  his  inter- 
esting and  lively  '  Journal  of  a  Naturalist,'  "  is  in  the  embryo  blossoms 
wrapped  up  at  this  season  (spring)  in  the  bud  of  a  tree  ;  and  it  is  very 
dainty  and  curious  in  its  choice  of  this  food,  seldom  feeding  upon  two 
kinds  at  the  same  time.  It  generally  commences  with  the  germs  of 
our  larger  and  most  early  gooseberry ;  and  the  bright  red  breasts  of 
four  or  five  cock  birds,  quietly  feeding  on  the  leafless  bush,  are  a  very 
pretty  sight ;  but  the  consequences  are  ruinous  to  the  crop.  When 
the  cherry  buds  begin  to  come  forward,  they  quit  the  gooseberry,  and 
make  tremendous  havoc  with  these.  I  have  an  early  wall  cherry,  a  may- 
duke  by  reputation,  that  has  for  years  been  a  great  favourite  with  the 
bullfinch  family,  and  its  celebrity  seems  to  be  communicated  to  each 
successive  generation.  It  buds  profusely,  but  is  annually  so  stripped 
of  its  promise  by  these  feathered  rogues,  that  its  kind  might  almost 
be  doubted.  The  Orleans  and  green-gage  plums  next  form  a  treat, 
and  draw  their  attention  from  what  remains  of  the  cherry.  Having 
banqueted  here  a  while,  they  leave  our  gardens  entirely,  resorting  to 
the  fields  and  hedges,  where  the  sloe-bush  in  April  furnishes  them 
with  food." 

Bewick  says  it  builds  its  nest  in  bushes,  and  that  it  is  composed 
chiefly  of  moss, — Bechstein,  in  the  most  retired  part  of  a  wood,  or  in  a 
solitary  quickset  hedge,  adding  that  it  is  constructed,  with  little  skill, 
of  twigs,  which  are  covered  with  moss.  Graves  says  that  it  is  mostly 
found  in  the  thickest  part  of  a  black-  or  white-thorn  bush,  and  that  it 
is  composed  of  small  twigs  and  moss,  and  is  lined  with  soft  dry 
fibres.  Yarrell  says  the  nest  is  formed  of  small  twigs,  and  lined  with 
fibrous  roots,  the  materials  not  very  compactly  entwined  together, 
and  usually  placed  four  or  five  feet  above  the  ground  on  the  branch  of  a 
fir-tree,  or  in  a  thick  bush.  The  eggs  are  generally  four  or  five  ; 
Temminck  sajrs  from  three  to  six,  bvit  in  this  country  the  number  is 
usually  four,  of  a  bluish  white,  speckled  and  streaked  with  purplish 
or  pale  orange-brown  at  the  large  end,  and  rather  obtuse.  The  young 
are  generally  hatched  in  May  or  the  beginning  of  June,  and  there  are 
frequently  two  broods  in  a  year.  The  time  of  incubation  is  fifteen 
days. 

The  species  is  widely  spread.  They  are  common  in  most  parts  of 
Northern  Europe,  extending  into  Russia  and  Siberia  :  in  the  south  of 
Europe  they  occur  only  as  birds  of  passage.  They  are  said  to  winter 
in  Italy.  Gesner  says  that  about  the  Alps  the  bird  is  called  Franguel 
Invernengk — that  is,  '  Winter  Finch.'  Bonaparte  notes  it  as  "  raro 
d'  inverno  avventizio"  near  Rome.  Thunberg  long  ago  said  that 
the  common  Bullfinch  was  found  in  Japan,  and  this  is  corroborated 
by  Dr.  von  Siebold,  for  it  was  one  of  the  European  species  which  he 
found  in  that  country.  The  bird  is  particularly  common  in  the 
mountainous  forests  of  Germany :  and  it  is  from  Cologne  and  other 
spots, 

"  Where  Rhenus  strays  his  vines  among," 
that  the  market  for  Piping-Bullfinches  is  principally  supplied.  Bech- 
stein mentions  that  there  are  schools  for  these  little  musicians  in  Hesse 
and  Fulda,  and  at  Walter3hausen  near  Gotha.    With  us  the  bullfinch 
is  a  constant  resident. 

P.  Synoica,  the  Asiatic  Bullfinch.  The  adult  male  is  ornamented 
round  the  base  of  the  bill  with  a  circle  of  rich  red,  going  off  in  spots 
upon  the  cheeks.  The  front  is  covered  with  small  lustrous  white 
feathers,  of  a  silvery  white,  lightly  shaded  upon  the  borders  with  red ; 
all  the  lower  parts  of  the  body,  the  inferior  coverts  of  the  tail,  and 
the  ramp,  are  of  a  brilliant  rose-colour,  or  clear  carmine  ;  the  upper 
parts  are  ash-coloured,  lightly  tinged  with  rose  :  wings  and  tail  brown, 
with  ash-coloured  borders. 

The  female  is  brown,  of  a  light  brown  or  earth-colour  above,  with 
longitudinal  lines  of  deeper  brown  upon  each  feather.  The  lower 
parts  are  of  a  very  clear  brown  or  Isabella- colour,  with  longitudinal 
stripe  of  a  somewhat  deeper  brown  upon  the  middle  of  the  feathers. 
The  tail  is  slightly  notched  at  the  end,  and  the  bill  and  feet  in  both 
sexes  are  of  a  clear  brown.    Length  about  5  inches  and  5-.sths,  M. 
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Hemprich  found  this  species  near  Mount  Sinai,  iu  Arabia ;  and  there 
are  specimens  in  the  museums  of  the  Netherlands  and  of  Berlin.  Tem- 
minck, from  whose  work  the  figures  and  description  are  taken,  thinks 


Asiatic  Bullfinch  [Pgrrhvla  Synoica).  Upper  figure,  male;  lower  figure,  female 


ri/rrhula  Gigaihinea.    Lower  figure,  male. 

it  possible  that  the  '  social  bullfinch '  may  be  found  some  day  in  the 
islands  of  the  Grecian  Archipelago,  and  that  it  may  easily  pass  in  its 
migrations  the  arm  of  the  sea  between  Asia  and  those  isles. 
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Temminek  recoiled  his  specimen  from  Professor  Lichtenstein ;  and 
it  was  one  of  the  discoveries  of  the  travellers  sent  some  years  ago  by 
the  King  of  Prussia  into  Egypt  with  a  view  of  obtaining  objects  of 
natural  history. 

A  species  from  the  Himalaya  Mountains,  Pyrrhula  erythrocephala, 
figured  in  Mr.  Gould's  beautiful  work,  comes  near  to  the  common 
Bullfinch  of  Europe  except  in  the  form  of  the  tail,  which  is  decidedly 
forked,  while  in  the  European  it. is  nearly  even.  There  is  a  specimen 
of  Pyrrhula  erythrocephala  in  the  British  Museum,  and  another  in 
that  of  the  Zoological  Society. 

P.  Gigathinea.  This  species  is  characterised  by  a  very  thick  bill,  and 
a  slightly  notched  tail.  The  colours  of  the  sexes  do  not  vary  greatly. 
In  the  male  a  grayish  colour  tinted  with  bright-rose  covers  all  the 
lower  parts  of  the  body,  the  throat,  and  the  circle  round  the  bill; 
this  tint  is  palest  on  the  throat.  The  crown  of  the  head  is  pure  ash- 
colour,  and  an  ashy  brown  is  spread  over  the  nape,  the  back,  and 
the  wing-coverts.  A  faint  rose-colour  tinges  the  plumage  of  the  rump 
and  the  edges  of  the  quills  and  tail-feathers,  all  of  which  are  bordered 
towards  the  end  with  whitish  upon  a  black  ground.  The  two  middle 
quills  are  the  shortest.  The  wings  reach  to  the  extremity  of  the 
tail-feathers  ;  the  bill  is  of  a  fine  red.    Length  i  inches  6  lines. 

The  female  has  no  rosy  tint  except  on  the  edges  of  the  quills  and 
tail-feathers,  and  on  the  rump,  where  it  is  very  faint.  The  upper 
parts  are  of  an  Isabella-brown,  and  the  wings  edged  with  a  brighter 
tint  of  the  same.  The  circle  round  the  bill  and  the  throat  are  ash- 
coloured  ;  the  lower  parts  of  a  pure  Isabella-colour ;  and  the  middle 
of  the  belly  white.    Bill  same  as  in  the  male. 

This  bird  is  figured  in  the  great  French  work  on  Egypt  (plate  5, 
fig.  8),  and  was  sent  home  some  years  ago  by  the  German  travellers  to 
the  north  of  Africa.  It  inhabits  Egypt  and  Nubia.  There  are  specimens 
in  the  Berlin  museum,  and  in  those  of  the  Netherlands  and  of  Frankfort. 

P.  cinereola.  Head,  cheeks,  back,  and  scapulars,  ashy-bluish ;  wings 
and  tail  darker,  but  all  the  feathers  of  those  parts  are  bordered  with 
ash-colour.  There  is  a  small  white  spot  on  the  wing,  formed  by  the 
white  towards  the  base  of  the  quills,  beginning  with  the  fourth  ;  the 
first  three  have  no  white.  All  the  lower  parts  are  white,  with  the 
exception  of  the  flanks,  which  are  clouded  with  ash-colour.  Bill 
coral-red,  very  strong,  large,  and  as  it  were  swollen  (bombd).  Feet 
ash-coloured.  Length  i\  inches.  Inhabits  Brazil,  where  it  is  said  to 
be  common, 

S  ~~  "    \  — 


Pyrrhula  cinereola. 

BULLHEAD.  [Cottus.] 

BULLHEAD,  AEMED.  [Aspidophorus.] 

BU'LLID.53,  a  family  of  Marine  Mollusca,  which  Lamarck  arranges 
among  his  Gasteropods,  between  the  Calyptracians  on  one  side  and 
the  Aplysians  on  the  other,  making  the  family  to  consist  of  the 
three  following  genera,  Accra  or  Akera,  Bullcea,  and  Bulla.  Cuvier 
finds  a  situation  for  it  in  his  fourth  order  of  Gasteropods,  the  Tecti- 
oranchians  (Monopleurobranchians  of  De  Blainville),  which  includes 
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both  Aplysia  and  Umbrella.  De  Blainville  places  it  next  but  one  to 
his  Aplysians  (his  family  Patelloidea  intervening)  under  the  family 
Akera,  the  fourth  of  his  third  order  Monopleurobranchiata,  of  his 
second  sub-class  Paracephalophora  Monoica,  of  his  second  class  Para- 
cephalophora. 

Forbes  and  Hanley  make  it  the  first  family  of  the  Gasteropoda 
opisthobranchiata.  They  observe  that  "  this  tribe  may  be  considered 
intermediate  between  the  two  great  sections  of  Gasteropoda.  The 
shells  of  its  mollusks  are  always  convolute  and  more  or  less  enveloped 
by  the  animal ;  sometimes  entirely  invested,  more  rarely  absent. 
Except  in  the  case  of  Tornatella  there  is  no  operculum.  The  head  of 
the  animal  is  in  the  form  of  a  single  or  lobed  disk,  and  its  lateral 
lobes  are  often  greatly  developed,  so  as  in  many  species  to  serve  as 
swimming  organs.  The  foot  is  in  some  extremely  small,  in  others  a 
crawling  disk  of  considerable  dimensions.  There  are  more  than  150 
species  of  this  family  known.  They  inhabit  all  parts  of  the  world, 
and  some  of  them  are  very  widely  diffused."  The  best  account  of. 
the  family  that  has  yet  appeared  is  by  Mr.  Arthur  Adams  in  the 
'Thesaurus  Conchyliorum '  of  Mr.  G.  B.  Sowerby,  Jun. 

The  following  are  illustrations  of  some  of  the  genera  :  — 

Accra,  Lamarck,  Lobaria,  De  Blainville,  has  its  body  oval-oblong, 
sub-globular,  appearing  to  be  divided  into  four  parts :  one  anterior 
for  the  head  and  thorax, 
one  on  each  side  for  the 
natatory  appendages  or 
fins,  and  one  posterior 
for  the  viscera.  The 
anterior  fleshy  disk 
terminates  in  an  ap- 
proach to  a  point  near 
the  middle  of  the  body : 
the  branchiae  covered 
by  the  mantle  are  so 
posterior  that  they 
seem  to  be  almost  at 
the  extremity  of  the 
body,  and  below  them  would  be  the  analogous  situation  for  the  shell, 
of  which  there  i3  not  even  a  rudimentary  trace. 

Bullosa.  Lamarck  assigned  this  name  to  those  of  the  family  which 
have  the  shell  entirely  hidden  in  the  substance  of  the  mantle.  This 
shell  is  very  open  and  delicate,  and  can  hardly  be  said  to  have  more 
than  the  first  rudiment  of  the  rolled-up  form  which  is  in  Bulla  carried 
to  greater  perfection.  Bullcea  aperta,  Lam.  (Bullosa  Planciana,  Lam., 
in  the  early  edition  of  the  'Syst.  des  Anim.  sans  Vert.');  Amygdala 
marina  (Amande  de  Mer),  Plane. ;  Bulla  aperta,  Lin. ;  Bulla  aperta  and 


Lobaria  caiiwsa,  Cuv. 


Bulltea  (Bulla)  aperta. 
A,  view  of  the  back ;  B,  Bide  view,  the  right ;  C,  the  same,  but  the  ven. 
tral  fleshy  plate  separated  from  the  dorsal  to  show  the  parts  between ;  D, 
view  of  the  under  side ;  a,  the  fleshy  plate  which  covers  the  anterior  part  of 
the  body  ;  b,  the  fleshy  plate  that  acts  as  a  foot ;  e,  the  part  which  contains  the 
shell ;  d,  a  part  of  the  branchire ;  e,  the  vent ;  /,  the  common  orifice  of  the 
testicle  and  oviduct ;  E,  shell  in  its  natural  position  ;  F,  view  of  the  under  or 
concave  side. 

Lobaria  quadriloba,  Gmelin,  which  is  found  in  almost  all  seas,  and 
is  very  common  on  the  shores  of  Great  Britain,  will  serve  for  an 
example.  The  animal  is  whitish,  more  than  an  inch  in  length,  and, 
as  Cuvier  observes,  the  fleshy  shield  formed  by  the  vestiges  of  the 
tentacula,  the  lateral  borders  of  the  foot,  and  the  mantle  occupied  by 
the  shell,  seem  to  divide  it  into  four  portions,  whence  Gmelin's  term 
quadriloba.  The  shell  is  delicate,  white,  semitransparent,  and  consists 
almost  entirely  of  aperture.  The  stomach  or  gizzard  is  armed  with 
three  very  thick  rhomboidal  bones  or  rather  shelly  pieces. 
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BULLIDCE. 


BULLIDJ3. 


Bullcea  has  been  found  at  a  depth  ranging  from  near  the  surface  to 
12  fathoms.  Mr.  W.  Clark  found  three  English  species,  two  of  them 
(Bullcea  catena  and  B.  punctata)  at  Exmouth  and  Torquay,  in  pools  at 
the  time  of  the  lowest  spring -tides ;  and  a  third  (Bullcea  pruinosa)  by 
dredging  off  Budleigh  Salterton.  The  depth  is  not  mentioned,  but 
it  is  probable  that  it  was  considerable,  for  the  author  says  that  it  is 
rare,  and  only  occasionally  to  be  procured  by  deep  dredging  seven  or 
eight  miles  from  the  shore.  The  first  of  Mr.  Clark's  species,  which 
is  Bulla  catena  of  Montagu,  had  a  testaceous  gizzard,  but  the  gizzards 
of  the  other  two  were  unfurnished  with  shelly  appendages.  (See 
Mr.  Clarke's  description,  'Zool.  Journ.'  vol.  iii.  p.  337).  G.  Sowerby, 
when  speaking  of  the  use  of  the  shelly  species  and  their  powerful 
adductor  muscles,  states  that  the  animal  of  Bullcea  aperta  is  sometimes 
distorted  by  having  swallowed  entire  a  Corbula  nucleus,  which  is  a 
very  thick  and  strong  shell,  nearly  equal  in  size  to  itself. 

De  Blainville  says  of  this  genus  that  he  characterises  it  somewhat 
differently  from  Lamarck,  who  establishes  it,  and  who  only  places 
under  it  the  Acerata,  whose  shell  is  internal;  but  as  De  Blainville 
considers  the  animal  to  be  of  the  first  consequence,  he  distinguishes 
under  the  name  of  Bullcea  those  species  which,  whether  their  shell 
be  external  or  internal,  have  the  foot  thickest  and  not  dilated  into 
natatory  appendages,  having,  in  fact,  habits  different  from  the  Bullce, 
according  to  hi»  acceptation  of  the  term,  which  swim 
very  well  and  creep  very  badly.  He  divides  Bullcea 
into — 

1st.  Those  species  which  have  an  internal  shell 
very  incompletely  rolled  up  without  spire  or  colu- 
mella, and  selects  as  his  example  Bullcea  aperta,  the 
species  figured  in  the  preceding  page. 

2nd.  Those  species  whose  shell  is  internal  and 
very  incompletely  rolled  up,  with  a  columella  and 
alveolar  spire  (spire  rentree),  and  gives  as  an  example 
Bulla  ampulla. 

3rd.  Species  whose  shell  is  internal,  the  lateral 
lobe3  cirrhous  and  more  developed,  and  gives  as 
an  example  Ferussac's  Bullcea  (Quoy  et  Gaimard), 
here  figured  from  the  'Atlas  Zoologique'  of  the  voyage  of  the  Uranie. 

In  the  '  Additions  and  Corrections '  to  his  '  Malacologie,'  De  Blain- 
ville says,  that,  in  studying  more  attentively  the  species  of  these  two 
genera,  it  seems  to  him  that  the  greater  part  would  be  better  placed 
under  Bulla  than  under  Bullcea,  where  he  would  leave  only  the 
species  which  serves  for  the  type,  and  another  which  was  brought 
from  the  seas  of  Australia  by  Quoy  and  Gaimard.  He  then  proposes 
in  entirely  new  arrangement  into  seven  groups  represented  by  the 
following  genera  : — 1.  Bullina  (Bulline) 
of  Ferussac,  with  a  projecting  spire 
(example  Bulla  Lajonkairiana,  Bast.) 
2.  Apluslre($ch.xim.)  3.  Bulla.  4.  Atys 
(Montf.)  5.  The  form  represented  by 
Bulla  fragilis.  6.  Scaphander  (Montf.), 
which  is  Bulla  lignaria.  7.  Bullcea 
(Lam.). 

Sormetus.  Cuvier  observes  that  this 
form  approaches  very  closely  to  that  of 
his  Bullcece,  but  he  adds  that  he  does 
not  find  sufficient  certainty  in  the 
imperfect  materials  afforded  by  Adanson  to  enable  him  to  found 
either  a  genus  or  even  a  species  on  them.  De  Blainville  places  it  as 
a  genus  next  to  Lobaria ;  but  his  description  and  figure  are  taken 
from  Adanson,  and  he  is  obliged  to  add  that  it  is  established  upon  an 
animal  "assez  incompletement  connu." 

Bulla.  Besides  the  true  Bullidce,  the  heterogeneous  Bulla  of  Linnseus 
comprised  some  of  the  Physce  and  A  chatince,  and  of  the  Ovula,  Terebella, 
Pyrulce,  &c. :  in  short,  the  genus  comprised  animals  of  entirely 
different  organisation.  Terrestrial  and  marine  testacea — the  former 
breathing  air  and  the  latter  respiring  water— were  there  placed  side 
by  side.  Lamarck  retains  the  name  (and  Cuvier  seems  to  adopt  his 
arrangement)  for  the  species  whose  shell  covered  by  a  slight  epidermis 
is  sufficiently  large  to  afford  a  retreat  to  the  animal,  and  is  more 


Ferussac's  Bullwa. 


Sormetus  Adansonii. 


Bulla  fragilis. 

A,  the  shell  showing  the  aperture ;  C,  a  view  of  the  spiral  end,  showing  the 
way  in  which  the  shell  is  rolled  up  ;  B,  the  animal. 

perfectly  rolled  up  than  the  shell  of  Bullcea.  Lamarck  describes  the 
shell  of  his  Bulla  as  completely  rolled  up  (enroule'e),  showing  itself 
constantly  uncovered.  It  is,  generally  speaking,  only  partially  enveloped 
by  the  animal,  which  can  retreat  into  it  almost  entirely ;  has  no  distinct 
columella  nor  any  true  spire,  unless  indeed  that  term  be  applicable 


to  the  apex  of  Bulla  fragilis,  which  we  now  proceed  to  describe.  Its 
shell  is  ovate-oblong,  very  thin  and  fragile,  of  a  horn  colour,  with 
very  small  transverse  stria;,  and  the  apex  rises  into  the  rudiment  of 
a  projecting  spire. 

It  is  the  Altera  bullata  of  0.  F.  Muller,  and  is  not  uncommon  on  the 
British  coasts.  We  now  proceed  to  give  an  example  of  those  species 
which,  while  they  have  a  little  more  solidity  than  Bulla  fragilis,  are 
still  very  delicate  and  fragile  in  their  texture. 

B.  Velum.  The  shell  is  very  delicate,  of  a  very  light  horn-colour 
when  in  fine  condition,  with  a  snow-white  band  about  the  middle, 
bordered  on  each  side  with  a  broad  dark-brown  one ;  the  apex  and 
base  are  white,  both  bordered  with  dark  brown  bands. 


Bulla  Velum. 

B.  ampulla.  The  shell  is  ovate  and  subglobose,  beautifully  mottled 
with  white,  plum-colour,  and  reddish.  Instead  of  a  spire  there  is  an 
umbilical  alveolus.  Lamarck  gives  as  a  locality  both  the  Indian  and 
American  oceans ;  Deshayes,  the  European  ocean  and  the  Indies. 


Bulla,  ampulla. 

B.  lignaria  (Scaphander  lignarius)  is  a  common  species  on  our  coasts. 
It  has  a  testaceous  stomach  or  gizzard,  so  well  known  as  tho  vehicle 
of  Gioeni's  half  error,  half  fraud.  He  found  these  testaceous  gizzards 
and  elevated  them  immediately  to  the  rank  of  shells  '  sui  generis ' 
literally,  for  he  gave  the  genus  his  own  name,  and  imposed  upon 
many  :  he  went  so  far  as  to  describe  the  habits  of  his  pretended 
testaceous  animal.  Draparnaud  first  exposed  this  piece  of 
charlatanry. 

B.  Hydates,  Liunteus,  and  B.  Cranchii,  Leach,  are  found  in  the 
British  seas.  B.  media,  Philippi,  B.  columna,  Chiaje,  are  recorded  as 
British,  but  may  be  regarded  as  doubtful. 

The  following  genera  of  Bullidce  are  found  in  Great  Britain  : — 
Cylichna,  eight  species  [Cylichna]  ;  Amphisphyra  hyalina  ;  Tornatella 
fasciata  ;  Akera  bullata  ;  Bulla,  two  species  ;  Scaphander  lignarius; 
Philine,  six  species. 

fossil  Bullidce. 

Lamarck  enumerates  four  fossil  species,  all  of  them  from  Grignon  ; 
G.  Sowerby  says  that  such  are  only  to  be  distinguished  in  the  Tertiary 
Beds  and  in  the  Greensand.  Deshayes  in  his  tables,  speaking  of 
tertiary  fossils  only,  gives  two  fossil  species  of  Bullcea,  one  from  the 
sub-Apennine  Beds,  and  one  from  Paris.  Of  Bulla  he  enumerates 
twenty-three  fossil  in  the  Tertiary  Beds ;  and  of  these,  two  are  both 
living  and  fossil,  namely,  B.  lignaria  and  B.  ampulla.  The  first  he 
places  in  Sicily,  in  the  sub-Apennine  Beds  (Italy),  and  the  English 
Crag  at  Bordeaux  and  Dax,  in  Touraine,  at  Turin,  Angers,  Paris,  and 
Valognes ;  in  short,  in  the  beds  of  the  Pliocene,  Miocene,  and  Eocene 
periods  of  Lyell.  The  second,  Deshayes  quotes  as  occurring  in  beds 
of  the  Pliocene  period  only,  namely,  those  of  Sicily  and  the  sub- 
Apennine  Beds  (Italy).  In  his  edition  of  Lamarck  (vol.  vii.,  1836,)  he 
takes  no  notice  of  B.  ampulla  as  a  fossil,  but  notices  B.  striata  (which 
he  observes  has  been  confounded  with  B.  ampulla)  as  a  fossil  species. 
He  also  remarks  on  the  confusion  between  B.  solida  and  B.  cylindrica, 
and  proposes  that  B.  solida  should  take  the  name  of  B.  cylindrica  ; 
that  the  B.  cylindrica  of  Bruguieres,  living  in  the  Mediterranean  and 
European  seas,  should  be  called  B.  cylindracea  (Pennant's  name);  and 


BULLRUSH. 


BUPHAGA. 
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lLat  the  fossil  Bulla  from  the  environs  of  Paris,  confounded  with  the 
latter,  should  be  named  B.  Bruguierei. 

De  Blainville  places  under  his  family  of  Accrata,  the  genus 
Gasteroptera,  whose  body  is  divided  into  two  parts,  the  posterior  being 
globular  and  joined  by  a  peduncle  to 
the  anterior  portion,  which  is  small, 
but  enlarged  on  each  side  into  a  con- 
siderable muscular  expansion  trans- 
versely oval,  and  cut  or  hollowed  out 
in  the  middle,  both  above  and  below, 
rendering  the  expansion  bilobated,  as 
it  were,  and  an  organ  for  swimming, 
in  place  of  a  foot  for  creeping.  The  lateral  gill  is  uncovered ;  there 
is  no  shell.    Example,  Q.  Meckeli,  from  the  Sicilian  seas. 

BULLRUSH  the  English  name  of  Typha  latifolia  and  T.  angustifolia, 
two  wild  marsh  plants  bearing  long  black  cylindrical  masses  of  flowers. 
The  name  is  also  sometimes  applied  to  Scirpus  lacustris,  a  tall  rushy- 
looking  plant  from  which  the  bottoms  of  chairs,  mats,  &c,  are  often 
manufactured.    [Typha;  Scirpus.] 

BULLRUSHWORTS.  [Typhacejs.] 

BULL-TROUT.  [Salmo.] 

BULLY  or  BULLET-TREE.  [Mimdsops.] 

BUMASTES,  a  genus  of  Trilobites  thus  named  by  Sir  R.  Murchison, 
includes  the  B.  Barriensis,  or  Barr  Trilobite,  which  occurs  in  the  Upper 
Silurian  Strata. 

BUMELIA,  a  genus  of  plants  belonging  to  the  natural  order 
Sapotacece.  Many  of  the  species  are  used  in  medicine.  B.  nigra  has 
a  bitter  and  astringent  bark,  which  is  used  in  fevers.  The  wood  is 
very  hard.  B.  retusa  has  a  milky  fruit.  The  fruit  of  B.  lycioides  is 
austere,  with  some  sweetness,  and  is  said  to  be  useful  in  diarrhoea.  The 
flowers  of  B.  graveolens  have  a  heavy  unpleasant  odour.  (Lindley, 
Vegetable  Kingdom.) 

BU'NIUM,  a  genus  of  plants  belonging  to  the  natural  order 
Umbelliferae,  the  sub-order  Orthospermece,  and  the  tribe  Amminece.  It 
has  an  obsolete  calyx  ;  obcordate  petals,  with  a  broad  obtuse  inflexed 
point ;  an  oblong  fruit,  the  carpels  with  5  filiform  equal  ridges ;  the 
interstices  with«l  or  3  vittse ;  the  stylopodium  conical.  The  species 
are  perennial  herbs  with  usually  tuberose  and  globose  roots,  square 
stems,  compound  leaves,  and"  white  flowers. 

B.  fiexuosum,  the  Pig-Nut,  has  a  general  involucre  of  1-3  leaves,  par- 
tial more  numerous ;  fruit  oval,  narrowing  upwards,  crowned  with  the 
elongated  stylopodium  and  erect  styles,  interstices  with  3  vittse.  This 
species  is  the  B.  denudatum  of  De  Candolle  :  it  is  a  native  of  the 
west  and  south  of  Europe,  and  plentiful  in  Great  Britain.  It  has  a 
nearly  globular  root,  of  a  black  or  chestnut  colour  on  the  outside  and 
white  inside.  It  has  an  aromatic  sweet  taste,  and  is  frequently  dug 
up  and  eaten  by  children.  It  is  called  in  this  country  by  many  names, 
as  Earth-Nut,  Ar-Nut,  Kipper-Nut,  Hawk-Nut,  Jur-Nut,  Earth  Chest- 
nut, and  Ground-Nut.  The  synonyms  are  almost  as  numerous  in  the 
French  and  German  languages.  Pigs  are  very  fond  of  this  nut,  and 
get  fat  when  they  are  allowed  to  feed  on  them.  When  boiled  they 
are  a  pleasant  and  nutritious  food.  Roasted,  they  are  preferred  by 
some  people  to  chestnuts,  and  are  often  in  this  country  and  on  the 
Continent  added  to  soup  or  broth. 

B.  Bulbocastanum,  of  Linnaeus  is  a  different  species  from  the  latter, 
though  often  confounded  with  it.  Its  general  and  partial  involucres 
are  composed  of  numerous  leaves,  the  fruit  oblong,  crowned  with  the 
short  stylopodium  and  refiexed  styles,  the  interstices  with  single  vittas. 
This  plant  has  been  discovered  in  chalky  fields  in  Cambridgeshire 
and  Herts,  and  is  probably  more  generally  diffused.  George  Don 
enumerates  in  the  '  Gardener's  Dictionary '  sixteen  species  of  Buniwm. 

(Babington,  Manual  of  Brit.  Bot.) 

BUNTER  SANDSTEIN,  the  lowest  arenaceous  member  of  the 
Triassic  system  of  strata,  as  understood  in  Germany  (the  lowest  part  of 
our  Mesozoic  Series).    The  three  parts  are — 

Keuper  above,  marly. 

Muschelkalk  in  middle,  calcareous. 

Bunter  Sandstein  below,  arenaceous. 
This  classification  is  applicable  to  England  by  retrenching  the  middle 
term.     Sir  R.  Murchison  is  of  opinion  that  part  of  the  Bunter 
Sandstein  (Gres  Bigarre"  of  France)  belongs  to  the  Palasozoic  Series, 
but  no  proof  of  this  is  yet  published. 

BUNTING  is  the  common  name  applied  to  a  number  of  small 
Birds  belonging  to  the  order  Insessores  and  the  family  Emberizidce. 
The  Common  Bunting,  the  Yellow  Bunting,  the  Cirl  Bunting,  and 
the  Ortolan  Bunting,  all  British  birds,  are  species  of  the  genus 
Emberiza  [Emberiza]  ;  whilst  the  Snow  Bunting  and  the  Lapland 
Bunting,  also  British,  are  referred  by  Yarrell  to  the  genus  Plectro- 
phanes.  [Emberizid^!.] 

BU'PALUS,  a  genus  of  Insects  belonging  to  the  order  Lepidoptera 
and  the  family  Geometridce.  It  has  the  following  characters  : — Palpi 
very  short;  antennae  in  the  males  pectinated  on  each  side  to  the  apex, 
m  the  females  simple ;  wings  erect  during  repose ;  the  anterior  wings 
in  the  males  having  a  protuberance  at  the  base ;  larva  smooth,  and 
furnished  with  ten  legs. 

B.  piniarius,  the  Bordered  White  Moth,  is  a  beautiful  moth,  which 
when  the  wings  are  expanded  measures  rather  more  than  an  inch  in 
width.    Its  wings  on  the  upper  side  are  of  a  dusky  brown  colour,  and 


adorned  with  numerous  pale  yellow  spots  ;  and  beneath  clouded  with 
the  same  dusky  colour  and  Hying  two  brown  stripes.  The  caterpillar 
is  green,  with  a  white  Ion  itudinal  stripe  down  the  middle  of  the 
back,  and  four  other  stripes  of  a  yellowish  colour  placed  two  on  each 
side  of  this.  It  feeds  upon  the  Pinus  sylvestris  and  P.  abies,  in  the 
neighbourhood  of  which  species  of  firs  the  moth  is  not  uncommonly 
seen  flying  during  the  day-time. 

(Stephens,  Illustrations  of  British  Entomology.) 

BU'PHAGA  (Buphagus,  Brisson),  a  genus  of  Birds,  whose  form  in 
some  points  resembles  that  of  the  Merididce  (Blackbirds),  while  its 
habits  approach  those  of  the  Sturnidct  (Starlings) ;  but  the  form  not- 
withstanding presents  such  strong  points  of  difference  that  most 
ornithologists  agree  in  viewing  it  as  the  type  of  a  family,  Buphagida;, 
of  which  at  present  it  is  the  only  genus.  The  following  is  Temminck's 
generic  character  : — Bill  strong,  large,  obtuse,  nearly  quadrangular ; 
lower  mandible  stronger  than  the  upp  :r ;  both  swollen  towards  the 
point.  Nostrils  basal,  oval,  half  closed  by  a  vaulted  membrane. 
Feet  moderate ;  shank  (tarsus)  longer  than  the  middle  toe ;  three 
toes  before,  one  behind,  the  lateral  toes  equal,  the  external  toe  con- 
joined at  the  base,  the  internal  one  divided ;  claws  hooked,  compressed. 
Wings  moderate ;  the  first  quill  very  short,  the  second  nearly  the 
length  of  the  third,  which  is  the  longest. 

The  species  live  principally  upon  those  parasitic  insects  the  larvae 
(maggots)  of  which  are  hatched  under  the  skin  of  some  of  the  larger 
ruminants  and  birds,  a  mode  of  life  which  is  followed  by  some  of  the 
Crows  (Corrida)  and  the  Pastors.  The  quadrupeds  on  whom  the 
Buphaga  waits  are  principally  those  of  the  ox-family,  the  antelopes, 
and  the  camels,  and  generally  the  other  ruminants  both  wild  and 
tame.  Fixed  on  the  backs  of  these  by  his  cramp-irons  of  claws  the 
Beef-Eater,  as  he  has  been  called  by  the  English,  and  Pique-Boeuf  by 
the  French,  digs  and  squeezes  out  with  his  forceps  of  a  beak  the 
larva  that  lies  festering  under  the  tough  hide  of  the  quadruped. 

Le  Vaillant  gives  the  following  account  of  the  habits  of  Buphaga 
Africana,  which  is  distributed  through  Southern  Africa,  and  found 
also  at  Senegal  : — The  bill  of  the  Pique-Boeuf  is  fashioned  as  a  pair  of 
solid  pincers  to  facilitate  the  raising  up  out  of  the  hides  of  quadrupeds 
the  larvae  of  the  gadflies,  which  are  there  deposited  and  nourished  : 
the  species  therefore  anxiously  seeks  out  the  herds  of  oxen,  of  buffa- 
loes, of  antelopes — of  all  the  quadrupeds,  in  short,  upon  which  these 
gadflies  deposit  their  eggs.  It  is  while  steadied  by  a  strong  gripe  of 
the  claws  in  the  tough  and  hairy  hide  of  these  animals  that  with 
strong  blows  of  the  bill  and  powerful  squeezes  of  the  skin  at  the  place 
where  the  bird  perceives  an  elevation  which  indicates  the  presence  of 
a  maggot,  he  extracts  it  with  effort.  The  animals  accustomed  to  the 
treatment  bear  with  the  birds  complacently,  and  apparently  perceive 
the  service  which  they  render  to  them  in  freeing  them  from  these 
true  parasites,  which  live  at  the  expense  of  their  proper  substance. 
The  Pique-Boeufs  however  are  not  the  only  birds  that  perch  upon  the 
backs  of  quadrupeds  and  large  birds,  for  many  other  omnivorous 
species  have  the  same  habit ;  but  these  last  content  themselves  with 


Beef  Eater  {Bii]>haga  erythrorhyneha),  male. 

only  taking  away  the  parasites  which  are  attached  to  the  skin  of  thoea 
animals,  not  having  in  their  bills  the  necessary  strength  for  extirpating 
the  larvae  which  are  lodged  beneath  it ;  an  office  which  the  Corrm 
albkollis  (Le  Corbivau)  executes  as  well  as  the  Pique-Bcsufs. 
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The  Pique-Boeufs  are  generally  seen  in  company,  but  they  never 
fly  in  large  flocks.  Le  Vaillant  rarely  saw  more  than  six  or  eight  in 
the  same  herd  of  buffaloes  or  antelopes ;  and  M.  Riippell  never 
observed  them  except  in  bands  consisting  but  of  few  individuals 
about  the  camels  of  his  caravan.  They  are  very  wild  and  difficult  of 
approach,  so  that  there  is  no  chance  of  obtaining  either  the  one  or 
the  other  species,  except  by  hiding  behind  an  ox  or  a  camel  and 
driving  it  gently  in  the  manner  of  a  stalking  horse  towards  those 
beasts  on  whose  backs  the  birds  are  perched.  When  sufficiently  near 
the  fowler  shows  himself,  and  brings  them  down  while  on  the  wing. 
Besides  the  larva?  of  the  gadfly,  these  birds  eat  the  ticks  when  they 
are  full  of  blood,  and  all  sorts  of  insects  generally. 

B.  erythrorhyncha  was  received  by  Temminck  some  years  since 
from  the  Cape  of  Good  Hope,  whither  it  had  been  brought  with  a 
number  of  other  birds  from  Madagascar.  Temminck  says  it  is  dis- 
tinguished from  its  congener  by  a  smaller  and  less  powerful  bill,  by 
the  red  colour  of  that  organ  (whence  it  is  called  in  French  Pique- 
Boouf,  Bec-Corail — Beef-Eater,  Coral-Bill) — by  the  more  sombre  tints 
of  its  upper  plumage,  and,  finally,  by  its  smaller  proportions.  The 
upper  parts,  head,  and  throat  in  the  adult  are  ash-brown,  glazed  as  it 
were  with  bluish  ;  the  lower  parts  are  yellowish-rust  or  dark  Isabella- 
colour.  The  total  length  is  7  inches,  about  one-third  less  than 
B.  Africana,  whose  bill  is  yellow,  and  whose  geographical  distribu- 
tion seems  to  lie  in  the  southern  districts  and  on  the  western  coasts — - 
parts  of  the  country  to  which  Temminck  expresses  his  belief  that 
B.  erythrorhyncha  does  not  penetrate.  Temminck,  from  whose  work 
our  figure  and  description  are  taken,  says  that  no  particulars  as  to 
the  structure  of  the  nest,  its  position,  or  the  period  of  incubation,  are 
yet  known. 

BUPLEURUM  (from  fiovs,  ox,  and  irKevpov,  side),  a  genus  of  plants 
belonging  to  the  natural  order  UmbeUiferce,  the  sub-order  Ortkospermcce, 
the  tribe  Amminea.  It  has  an  obsolete  calyx  ;  entire  roundish  petals, 
with  a  closely  involute  broad  retuse  point ;  the  fruit  subdidymous ; 
carpels  with  equal  winged  or  filiform  and  sharp  or  obsolete  ridges  ; 
interstices  with  or  without  vitta? ;  stylopodium  depressed.  The 
species  are  quite  smooth,  herbs  or  shrubs.  The  leaves  are  rarely  cut, 
in  most  instances  being  quite  entire.  This  arises  from  their  possessing 
no  lamina ;  they  are  composed  entirely  of  the  petioles,  and  are  in  fact 
phyllodia.    The  flowers  are  yellow. 

There  are  about  fifty  species  of  Buplearum.  They  are  natives  of 
temperate  climates  in  most  parts  of  the  world,  and  are  known  by 
the  common  name  of  Hare's-Ear.  When  eaten  by  cattle  they  are 
supposed  to  injure  them  and  cause  distension  of  the  abdomen  ;  hence 
the  generic  name.  B.  rotundifolium.  is  the  Thorow-Wax  of  the  herba- 
lists. It  has  a  branched  stem,  with  oval  perfoliate  leaves,  and  the 
fruit  with  striate  interstices.  It  was  supposed  to  possess  especial 
virtues  as  a  vulnerary,  but  there  is  no  question  now  that  wounds  are 
better  without  any  such  applications.  There  are  three  other  British 
species,  B.  tcnuissimum,  B.  aristatum,  and  B.falcatum.  The  species  are 
sometimes  cultivated  in  gardens.  The  annual  species  only  require  to 
be  sown  in  the  open  ground  early  in  the  spring.  The  perennial  may 
be  increased  by  dividing  their  roots  ;  the  shrubby  by  cuttings. 

(Don.  Gard.  Diet.  ;  Babington,  Man.  of  Brit.  Bot.) 

BUPRE'STIDiE,  a  family  of  Coleopterous  Insects  of  the  section 
Pentamera  and  sub-section  Sternoxi  (Latreille).  The  section  Sternoxi 
is  composed  of  two  great  groups  or  families,  Buprestidm  and  Elatcridx  : 
the  species  of  the  former  group  are  distinguished  from  the  latter 
principally  in  having  the  tarsi  dilated  (the  penultimate  joints  of  which 
are  bilobed)  and  furnished  beneath  with  velvet-like  pellets;  the  thorax 
nearly  straight  behind,  and  the  mandibles  entire,  that  is,  without  any 
notches  internally  near  the  apex ;  and  likewise  in  having  the  terminal 
joints  of  the  palpi  cylindrical,  or  nearly  so. 

The  form  of  the  body  in  the  Bupreslidce  is  somewhat  ovate,  the 
apex  of  the  elytra  being  more  or  less  pointed,  and  the  base  of  the 
thorax  of  nearly  equal  width  with  that  of  the  elytra  ;  the  head  is 
placed  almost  vertically,  and  is  deeply  inserted  into  the  thorax,  so 
that  the  eyes  nearly  come  in  contact  with  that  part. 

In  splendour  of  colouring  this  family  of  insects  surpasses  all  others 
among  the  Beetle  Tribe,  the  Cetoniadw  perhaps  excepted.  Green 
appears  to  be  the  most  frequent  colour,  but  shades  of  blue,  red, 
golden  or  copper-like  hue  are  not  uncommon,  and  these  colours  are  in 
most  cases  brilliant,  or  as  it  were  burnished. 

The  Buprcstidce  are  found  on  the  trunks  and  leaves  of  trees,  and 
likewise  on  flowers  (on  the  latter  more  particularly  the  smaller 
species),  and  when  touched,  or  frequently  even  when  approached, 
they  apply  their  legs  and  antenna;  close  to  the  body,  and  allow  them- 
selves to  fall  to  the  ground,  a  means  of  escape  frequently  practised  by 
insects  ;  they  crawl  slowly,  but  in  hot  sunny  weather  are  frequently 
on  the  wing,  and  fly  rapidly. 

About  500  species  have  been  discovered  belonging  to  this  tribe, 
which  are  for  the  most  part  from  the  tropics.  In  this  country  about 
20  species  have  been  found  at  large,  of  these  however  several  have 
most  probably  been  imported  with  timber  in  which  their  larva)  feed. 

The  genus  Bwpresiis,  which  is  now  only  restricted  to  a  few  of  the 
species  of  this  family,  is  distinguished  principally  by  the  following 
characters  : — Antenna;  serrated  from  the  third  or  fourth  joint  to  the 
;;pex  ;  labrum  attenuated  and  slightly  emarginated  anteriorly;  scu- 
telluni  distinct;  body  nearly  ovate. 


The  elytra  of  this  genus  have  been  found  fossil  at  Stonesfield. 
BUPRESTIS.  [Buprestim.] 

BURATITE,  a  mineral  consisting  of  a  Carbonate  of  Copper,  Zinc, 
and  Lime,  with  water.  It  occurs  in  bluish  radiating  needles.  It 
has  a  specific  gravity  of  3'2.  It  is  found  at  Chessy  in  France,  in  the 
Altai  Mountains,  and  Tuscany. 

BURDOCK,  the  common  name  for  the  species  of  Arctium,  a  genus 
of  plants  belonging  to  the  natural  order  Composites.  This  genus 
is  distinguished  by  its  globose  involucre,  the  bracts  terminating  in 
hooked  points,  and  imbricated,  the  flat  receptacle  with  rigid  subulate 
scales ;  the  fruit  compressed,  oblong ;  the  pappus  short,  pilose,  and 
distinct.  Two  species  of  this  genus  are  common  in  Great  Britain. 
A.  majus,  the  Greater  Burdock,  is  characterised  by  its  large  subcorym- 
bose  heads  and  its  cordate  ovate  leaves,  the  lowermost  of  which  attain 
a  very  large  size.  A.  minus,  the  Lesser  Burdock,  has  small  heads, 
which  are  racemose.  The  leaves  are  smaller  than  in  the  last  species. 
They  were  both  described  as  Arctium  Lappet,  by  Sir  J.  E.  Smith. 

BURGEON,  or  BOURGEON,  an  obsolete  English  and  modern 
French  name  of  a  Leaf-Bud.  [Bud.] 

BURMANNIA'CEJB,  Burmanniads,  the  Burmannia  Tribe,  a 
natural  order  of  plants  belonging  to  Lindley's  group  of  Epigynous 
Endogens.  It  was  first  constituted  by  Sprengel  as  a  separate  order, 
and  is  sometimes  made  a  section  of  Amaryllidacexe.  The  species  of 
plants  belonging  to  this  order  are  herbaceous,  with  tufted  radicle, 
acute  leaves,  or  none  at  all,  with  terminal  flowers,  which  are  sessile 
upon  a  2-  or  3-branched  rachis,  or  solitary.  The  flowers  are  her 
maphrodite ;  the  perianth  tubular,  superior,  coloured,  membranous, 
with  6  teeth,  the  3  inner  ones  minute,  the  outer  larger,  with  a  wing  or 
keel  at  the  back  ;  the  stamens  3,  inserted  in  the  tube  opposite  the, 
petals,  with  sessile  2-celled  anthers  opening  transversely  with  a 
fleshy  connective,  and  sometimes  3  sterile  stamens  alternate  with 
them  ;  the  ovary  inferior  or  3-celled,  many-seeded,  with  the  dissepi- 
ments alternate  with  the  wings  of  the  perianth  ;  the  style  single ;  the 
stigma  3-lobed,  petaloid  ;  the  capsules  covered  by  the  withered 
perianth,  or  3-celled,  bursting  irregularly ;  the  seeds  being  numerous, 
minute,  striated  with  an  aril,  fleshy  albumen,  and  minute  embryo. 

The  genus  Burmannia,  on  which  this  order  has  been  founded,  is 
variously  assigned  by  different  botanists.  Jussieu  placed  it  in  Brome- 
liacece,  Brown  in  Juncacece,  Von  Martius  in  Hydrocharacew,  Blume 
places  it  between  Juncacew  and  Iridaceee,  Lindley  between  Apostasiacete 
and  Orchidaceee,  and  there  can  be  little  doubt  of  the  propriety  of  con- 
stituting it  a  distinct  order.  The  species  are  natives  of  Asia,  Africa, 
and  America.  The  genera  referred  to  this  order  are  Burmannia, 
Gonyanthes,  Gymnosiplion,  Apteria,  Bictyostega,  Cymbocarpa,  and 
Stenoptera.  There  are  about  30  species.  They  have  not  very  conspi- 
cuous properties ;  the  Apteria  setacca  is  said  by  Nuttall  to  possess 
tonic  and  astringent  properties.  Burmannia  ccerulea  is  also  said  to 
have  a  flavour  very  similar  to  that  of  green  tea. 

(Lindley,  Natural  System  ;  Burnett,  Outlines  of  Botany.) 

BURNET.    [Sanguisorba  ;  Poterium.] 

BUR-REED.  [Sparganium.] 

BURSA'RIA,  the  name  of  a  genus  of  Polygastric  animals,  with  a 
membranous  body,  short,  and  a  little  bent  upon  itself,  so  as  to  be 
concave  below  and  convex  above. 

Lamarck  places  Bursaria  among  his  Inf  usoria,  observing  that  their 
body  is  delicate  and  membranous,  and  remarkable  by  its  concave  form 
on  one  side,  which  sometimes  puts  on  the  appearance  of  a  boat,  some- 
times of  a  purse.  Their  movements  are  not  lively,  and  it  is  said  that 
they  are  irregular,  so  that  wheu  they  describe  a  spiral  line  from  right 
to  left  and  raise  themselves  in  the  water  they  move  with  tolerable 
swiftness ;  but  when  they  return  or  descend  they  only  proceed 
slowly,  a  difference  of  velocity  attributable  to  their  form.  They  are 
abundant  in  fresh  and  stagnant  waters,  and  sea-water.  There  are 
many  species ;  the  most  common  is  Bursaria  truncatella.  It  is  so 
large  as  to  be  visible  to  the  naked  eye,  and  is  found  in  ditch-water. 

According  to  Ehrenberg,  the  Burseirice,  as  well  as  the  Loxodes,  the 
Trachelice,  &c,  have  an  intestinal  tube  furnished  with  coecal 
appendages  which  open  anteriorly  at  the  inferior  surface  of  the  body, 
and  posteriorly  at  its  extremity.  The  mouth  is  without  cilia  or 
hooks,  and  there  is  no  ciliary  circle  on  the  front.  The  Bursariee 
differ  besides  from  the  other  two  genera  by  the  form  of  the  upper 
lip,  which  is  compressed,  subcarinated,  or  swollen,  and  not  contracted. 
The  body  of  the  Bursaria;  is  for  the  most  part  covered  with  cilia. 

Some  of  the  species  are  found  parasitical  in  other  animals.  B.  ento- 
zoon  and  B.  intestinalis,  and  others,  are  found  in  the  rectum  of  the 
frog. 

BURSATELLA,  a  genus  of  Marine  Mollusca  without  any  traces  of 
a  shell,  placed  by  De  Blainville  under  his  second  family  Aplysiacea  of 
his  third  order,  Monopleurobranchiata,  of  his  Paracephalophora 
monoica.  The  following  is  De  Blainville's  definition  of  the  genus, 
which,  in  his  arrangement,  comes  between  Dolabella  and  Notarchus. 
Rang  thinks  it  ought  to  belong  to  the  genus  Aplysia  : — 

Body  subglobular ;  below,  an  oval  space  circumscribed  by  thick 
lips,  indicating  the  foot;  above,  a  symmetrical  oval  opening  with 
thick  lips,  formed  by  the  complete  junction  of  the  natatory  appendages 
of  the  mantle,  and  communicating  with  a  cavity  in  which  are  found 
one  very  large  free  gill  and  the  vent.  The  tentacula  are  four,  divided 
and  ramified,  besides  two  buccal  appendages. 


r.r?  BURSERA. 


Example,  BursateUa  Leachii,  which  De  Blainville  says  is  the  only 
species  of  the  genua.    It  is  large,  and  a  native  of  the  East  Indian  seas. 


BursateUa  Leachii. 


BURSERA.  [Burseracea]  Barsera  paniculata  yields  the  Bois  de 
Colophane. 

BURSERA'CEiE,  a  natural  order  of  Exogenous  plants,  consisting 
of  balsamic,  resinous,  or  gummy  plants  with  pinnated  leaves  and  small 
hermaphrodite  or  unisexual  polypetalous  flowers,  with  a  superior 
ovary  seated  in  a  large  circular  disk.  The  fruit  is  a  2-5-celled  drupe, 
with  its  rind  sometimes  splitting  into  valves.  It  was  formerly 
included,  among  other  orders,  in  the  Tcrcbintacece  of  Jussieu,  but  it 
differs  from  Amyridacece  and  Anacardiacece  in  its  compound  fruit. 
Myrrh,  frankincense,  olibanum,  balsam  of  Acouchi,  gum  elemi,  balm 
of  Gilead,  and  opobalsamuin,  or  balsam  of  Mecca,  are  all  products  of 
different  species  of  the  order.  In  his  '  Vegetable  Kingdom,'  Lindley 
includes  this  order  under  A  myridacece.  [Amyridacece.]  It  forms  a 
section  of  that  order  called  Burseridce. 

BUSH-BUCK.  [Antilopete.] 

BUSTAMITE,  a  Mexican  Mineral  consisting  of  Silica,  Manganese, 
and  Lime.  It  occurs  in  spherical  and  reniform  masses.  It  has  a 
hardness  of  6  to  6'5,  and  a  specific  gravity  of  3"2. 

BUSTARD,  the  English  name  of  a  Bird  belonging  to  the  genus 
Otis.  The  species  are  land-birds  whose  proper  position  in  the  orni- 
thological system  has  caused  some  embarrassment  to  zoologists. 
Temminck  places  the  genus  Otis  under  his  twelfth  order,  Cursores 
(Runners),  observing  that  the  genera  Struthio,  Rhea,  and  Cassuarius 
ought  to  stand  at  the  head  of  that  order.  Cuvier  arranges  the 
Bustards  under  the  Pressirostrcs,  his  second  family  of  his  fifth  order 
(Echassiers, — Grallie,  Linn.)  of  birds,  between  the  Cassowaries  on  one 
side  and  GEdicnemus  (Thick-Kneed  Bustard  or  Stone  Curlew)  on  the 
other.  Temminck  makes  Cursorius  immediately  succeed  it,  and 
observes  that  among  the  species  of  that  genus  the  passage  between 
Otis  and  Cursorius  may  be  possibly  found.  It  appears  that  the 
Bustards  partake  of  the  organisation  of  the  Struthious,  Gallinaceous, 
and  Wading  Birds  (Echassiers, — Grallatores).  Rhea,  without  alluding 
to  the  Dodo  on  the  Struthious  side,  (Edicnemus  on  that  of  the  Plovers, 
and  the  Turkey  on  the  side  of  the  Gallinaceous  birds,  make  near 
approaches  to  the  genus  under  consideration ;  while  the  Cariama  of 
Brisson  (Microdactylus  of  Geoffrey,  Dicholophus  of  Illiger),  a  South 
American  form,  seems  te  be  one  of  its  nearest  representatives  on  the 
new  continent.  [Cariama.]  Vigors  places  the  genus  in  his  family 
Struthionidre  (order  Rasores),  which  occupies  a  position  between  the 
Craeidm  and  the  Tetraonidce,  while  it  approximates  to  the  Gruidce  and 
Charadriadce  iu  the  order  Grallatores ;  and,  taking  all  the  circum- 
stances into  consideration,  this  seems  to  be  the  best  arrangement 
hitherto  proposed. 

The  Bustards  live  generally  in  open  countries,  preferring  plains  or 
wide-spreading  extensive  downs  dotted  with  low  bushes  and  under- 
wood— localities  which  give  them  an  opportunity  of  descrying  their 
enemy  from  afar.  They  are  said  to  fly  but  rarely,  running  from 
danger  with  exceeding  swiftness,  and  using  their  wings  like  the 
ostriches  to  accelerate  their  course.  When  they  do  take  wing  their 
flight  is  low,  and  they  skim  along  the  ground  with  a  sufficiently  rapid 
and  sustained  flight.  Their  food  consists  of  vegetables,  insects, 
worms,  grain,  and  seeds.  They  are  polygamous,  one  male  living  with 
many  females,  which,  after  fecundation,  live  solitary.  Temminck  says 
that  it  would  seem  that  they  moult  twice  a  year,  and  that  the  males 
in  the  greatest  number  of  species  differ  from  the  females  in  having 
extraordinary  ornaments,  and  in  possessing  a  more  variegated 
plumage.  He  farther  observes  that  the  young  males  wear  the  garb 
of  the  female  during  the  first  and  second  year,  and  adds  Ms  suspicion 
that  the  males  in  winter  have  the  same  plumage  as  the  females. 
Cuvier  notices  then-  massy  port  and  the  slightly  arched  and  vaulted 
upper  mandible  of  their  beak,  which,  with  the  little  webs  or  palma- 
tions  between  the  bases  of  their  toes,  recal  the  form  of  the  Gallinaceous 


BUSTARD.  em 


birds  ;  but  he  adds  that  the  nudity  of  the  lower  part  of  their  legs,  all 
then-  anatomy,  and  even  the  flavour  of  their  flesh,  place  them  among 
the  Grallatores,  and  that,  as  they  have  no  hind  toe,  their  smallest 
species  approach  nearly  to  the  Plovers. 

The  following  is  the  character  of  the  genus  : — 

Bill  of  the  length  of  the  head  or  shorter,  straight,  conical,  com- 
pressed, or  lightly  depressed  at  the  base ;  point  of  the  upper  mandible 
a  little  arched  (voute'e.) 

Nostrils  oval,  open,  approximated,  distant  from  the  base. 

Feet  long,  naked  above  the  knee  ;  three  front  toes  short,  united  at 
their  base,  bordered  by  membranes. 

Wings  moderate,  the  third  quill  longest  in  each  wing. 

They  are  found  in  Europe,  Asia,  and  Africa ;  but  not  in  America. 

0.  tarda,  the  Great  Bustard,  is  the  Otis  and  Avis  tarda  of  Belon 
and  others;  Ostarde,  Houtarde,  Ontarde,  Bistarde  of  the  French; 
Starda  and  Starda  Commune  of  the  Italians  ;  Der  Grosse  Trappe, 
Trapp,  Trappgans,  and  Ackentrapp  of  the  Germans ;  Abutarda  (Avis 
tarda)  of  the  Spaniards;  and  Gustard  of  the  old  Scotch. 

From  passages  in  the  'History  of  Animals'  (ii.  17,  vi.  6),  there  can 
be  scarcely  a  doubt  that  our  Great  Bustard  is  Aristotle's  'fin's. 
Indeed  the  doubts  originated  in  a  misunderstood  passage  in  the 
thirty-third  chapter  of  his  ninth  book ;  and  it  is  clear  from  several 
authorities  that  the  bird  and  the  quality  of  its  flesh  were  well  known 
to  the  Greeks.  Pliny  evidently  alludes  to  these  birds  as  those  "quas 
Hispania  aves  tardas  appellat,  Graecia  otidas "  ('Nat.  Hist.'  x.  22); 
though  he  blunders  about  the  flesh,  telling  an  absurd  story  of  its 
effects,  which  arises  from  his  confounding  the  elm's  with  Aristotle's 
wt6s,  an  owl. 

The  following  is  the  description  of  this  bird  given  by  Mr.  Selby  :• — The 
male  has  the  bill  strong,  grayish-white ;  the  under  mandible  palest. 
Head,  nape  of  the  neck,  and  ear-coverts,  bluish-gray.  A  streak  of 
black  passes  along  the  crown  of  the  head,  reaching  to  the  occiput. 
Chin-feathera  and  moustaches  composed  of  long  wiry  feathers,  with 


Great  Bustard  {Otis  tarda),  male. 

the  barbs  disunited  and  short.  Fore  part  of  the  neck  clothed  with  a 
naked  bluish-black  skin,  extending  upwards  toward  the  ear-coverts, 
and  covering  the  gular  pouch.  Sides  of  the  neck  white,  tinged  with 
gray ;  lower  part  of  the  neck  fine  reddish-orange.  At  the  setting  on 
of  the  neck,  or  between  the  shoulders,  is  a  space  destitute  of  feathers, 
but  covered  with  a  soft  gray  down.  Scapulars  buff-orange,  barred 
and  spotted  with  black.  Back,  rump,  and  tail-coverts,  reddish-orange, 
barred  and  variegated  with  black.  Greater  coverts  and  some  of  the 
secondaries  bluish-gray,  passing  towards  the  tips  into  grayish-white. 
Quills  brownish-black,  with  their  shafts  white.  Tail-feathers  white 
at  their  bases,  passing  towards  the  middle  into  brownish-orange,  with 
one  or  two  black  bars ;  the  tips  often  white,  and,  when  the  feathera 
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are  spread  laterally,  forming  a  segment  of  a  circle.  Upper  part  of 
the  breast  reddish-orange ;  lower  part,  belly,  and  vent,  white.  Legs 
black,  covered  with  round  scales.  Irides  reddish-brown.  The  pos- 
session of  a  gular  pouch  by  these  birds,  which  was  first  recorded  by 
Dr.  Douglass,  seems  to  be  a  mistake,  as  Mr.  Yarrell  in  dissecting  a 
male  bustard  has  failed  to  detect  this  organ.  The  average  length  of 
a  male  is  3  feet  3  inches. 

The  female  has  the  head  and  forepart  of  the  neck  of  a  deeper  gray, 
and  without  the  moustaches.  Back  of  the  lower  part  of  the  neck 
reddish-orange.  The  other  parts  of  the  plumage  similar  to  that  of 
the  other  sex.     Size  seldom  more  than  one-third  of  that  of  the  male. 


Gnat  Bubiant  [Otis  tarda),  female. 

The  young  at  a  month  old  are  covered  with  a  buff-coloured  down, 
barred  upon  the  back,  wings,  and  sides  with  black. 

With  regard  to  its  distribution,  Selby  says,  "  It  is  found  in  some 
provinces  of  France  and  in  parts  of  Germany  and  Italy.  It  is  com- 
mon in  Russia  and  on  the  extensive  plains  of  Tartary."  Temminck 
states  that  it  inhabits  some  departments  of  France,  of  Italy,  and 
Germany :  that  it  is  less  abundant  towards  the  north  than  in  the 
south ;  and  that  it  is  very  rarely  and  accidentally  found  in  Holland. 
Graves  relates  that  the  species  is  dispersed  over  the  southern  parts 
of  Europe,  and  the  more  temperate  parts  of  Africa,  and  is  very 
abundant  in  some  parts  of  Spain  and  Portugal.  In  our  own  islands 
the  increase  of  population  and  civilisation,  followed  by  greater 
demands  on  the  land,  and  consequently  by  an  extension  of  cultivated 
surface,  have  so  reduced  the  Bustards,  that  unless  care  be  taken  to 
preserve  the  few  which  remain,  they  will  soon  be  numbered  among 
the  other  extinct  species  of  our  Fauna.  The  following  are  notices 
of  the  old  British  localities  of  these  noble  birds.  "  They  are  called," 
says  Willughby,  "  by  the  Scots  Gustardtv,  as  Hector  Boethius  witnes- 
seth  in  these  words : — In  March,  a  province  of  Scotland,  are  birds 
bred,  called  in  the  vulgar  dialect  Gustardes,  the  colour  of  whose 
feathers  and  their  flesh  is  not  unlike  the  partridges,  but  the  bulk  of 
their  body  exceeds  the  swans."  The  editor  of  the  last  edition  of 
Pennant  states  that  in  Sir  Robert  Sibbald's  time,  they  were  found  in 
the  Mers,  but  that  ha  believes  that  they  are  now  extinct  in  Scotland. 
Willughby  also  says  (1678),  "On  Newmarket  and  Royston  Heaths, 
in  Cambridgeshire  and  Suffolk,  and  elsewhere,  in  wastes  and  plains 
they  are  found  with  us."  Ray  (1713)  thus  writes: — "In  campis 
spatiosis  circa  Novum  Mercatum  (Newmarket)  et  Royston,  oppida  in 
agro  Cantabrigiensi,  inque  planitie,  ut  audio,  Salisburiensi,  et  alibi  in 
vastis  et  apertis  locis,  invenitur."  In  Brookes' s  'Ornithology'  (1761) 
the  following  passage  occurs  : — "  This  bird  (the  bustard)  is  bred  in 
several  parts  of  Europe,  and  particularly  in  England,  especially  on 
Salisbury  Plain,  Newmarket  and  Royston  Heaths,  in  Cambridgeshire 
and  Suffolk  ;  for  it  delights  in  large  open  places.  The  flesh  is  in  high 
esteem,  and  perhaps  the  more  so  because  it  is  not  very  easy  to  come 
at."  Pennant  says,  "  These  birds  inhabit  most  of  the  open  countries 
of  the  south  and  east  parts  of  this  island  from  Dorsetshire  as  far  as 
the  Wolds  in  Yorkshire." 

The  editor  of  the  last  edition  (1812)  observes  that  "the  breed  is 
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now  nearly  extirpated,  except  on  the  Downs  of  Wiltshire,  where  it  is 
also  very  scarce."  The  figure  of  the  male  bird  given  by  Graves  is 
said  to  have  been  drawn  from  one  taken  alive  on  Salisbury  Plain  in 
1797.  Montagu  in  his  'Dictionary'  (1802)  says  that  in  this  locality  it 
had  become  very  rare  from  the  great  price  given  for  the  eggs  and 
young  to  hatch  and  rear  in  confinement.  In  his  1  Supplement'  (1813) 
he  states  that  not  one  had  been  seen  there  for  two  or  three  years 
previous.  Graves  says  that,  in  the  spring  of  1814,  he  saw  five  birds 
on  the  extensive  plains  between  Thetford  and  Brandon,  in  Norfolk, 
from  which  neighbourhood  in  1819  he  received  a  single  egg,  which 
had  been  found  in  a  large  warren.  In  the  autumn  of  1819,  he  adds, 
a  large  male  bird  which  had  been  surprised  by  a  dog  on  Newmarket 
Heath,  was  sold  in  Leadenhall  Market  for  five  guineas ;  and  in  the 
same  year,  he  continues,  a  female  _was  captured  under  similar  circum- 
stances on  one  of  the  moors  in  Yorkshire.  When  the  mania  for  real 
British  specimens  of  birds  was  prevalent,  the  bustards  suffered  not 
a  little.  We  know  a  collector  who,  about  the  year  1816,  had  nine 
dead  bustards  before  him  together :  they  came  from  Norfolk.  It 
1830  a  young  male  was  shot  on  Shelford  Common,  in  Cambridgeshire, 
and  in  1832  a  specimen  was  killed  at  Caxton  in  the  same  county.  In 
1843  one  was  shot  in  Cornwall  on  an  open  plain  between  Helston  and 
the  Lizard  Point.  It  is  very  certain,  from  these  notices,  that  this  bird 
is  becoming  every  day  more  rare  in  England,  and  will  probably  soon 
be  wholly  absent  from  its  Fauna. 

With  regard  to  its  food  Willughby  says  that  the  Bustard  feeds 
upon  corn,  seeds  of  herbs,  colewort,  dandelion  leaves,  &c.  In  the 
stomach  of  one  which  he  dissected  he  found  a  great  quantity  of 
hemlock-seed,  with  three  or  four  grains  of  barley,  and  that  in  harvest 
time.  Brookes  states  that  they  feed  upon  frogs,  mice,  small  birds, 
and  different  kinds  of  insects.  Pennant  makes  their  food  to  consist 
of  corn  and  other  vegetables,  and  those  large  earth-worms  that 
appear  on  the  Downs  before  sun-rising  in  the  summer.  Montagu 
states  it  to  be  green  corn,  the  tops  of  turnips,  and  various  other 
vegetables,  as  well  as  worms ;  but  adds,  that  they  have  been  known 
to  eat  frogs,  mice,  and  young  birds  of  the  smaller  kind,  which  they 
can  swallow  whole.  Turnip-tops  are  certainly  a  favourite  article  of 
diet  with  these  birds  ;  and  we  believe  that  the  nine  bustards  above 
mentioned  owed  their  fate  to  their  fondness  for  this  vegetable — being 
laid  in  wait  for  at  their  feeding-time.  Temminck  says  that  their 
nourishment  consists  very  much  of  insects  and  worms,  and  also  of 
grain  and  seeds. 

The  eggs  of  the  Bustard,  two  in  number  generally,  sometimes 
three,  are  laid  upon  the  bare  ground,  which  is  often  a  little  hollowed 
out  by  the  female  (occasionally,  says  Selby,  among  clover,  but  more 
frequently  in  corn-fields),  early  in  the  spring.  They  rather  exceed 
those  of  a  turkey  in  size,  and  their  colour  is  a  yellowish-brown, 
inclining  to  oil-green,  with  slight  darker  variations.  Time  of  incu- 
bation four  weeks.  The  young  as  soon  as  hatched  follow  the  parent, 
but  are  incapable  of  flight  for  a  long  time. 

The  extreme  rapidity  of  their  running,  and  the  unwillingness  to 
rise  on  the  wing  exhibited  by  these  birds,  have  been  the  theme  of 
most  ornithologists.  We  have  also  many  accounts  of  their  being 
coursed  with  dogs.  The  following  is  from  Brookes : — "  There  are 
also  bustards  in  France  which  frequent  large  open  plains,  particularly 
near  Chalons,  where  in  the  winter  time  there  are  great  numbers  of 
them  seen  together.  There  is  always  one  placed  as  a  sentinel,  at  some 
distance  from  the  flock,  which  gives  notice  to  the  rest  of  any  danger. 
They  raise  themselves  from  the  ground  with  great  difficulty  ;  for  they 
run  sometimes  a  good  way,  beating  their  wings  before  they  fly. 
They  take  them  with  a  hook  baited  with  an  apple  or  flesh.  Some- 
times fowlers  shoot  them  as  they  lie  concealed  behind  some  eminence, 
or  on  a  load  of  straw  ;  others  take  them  with  greyhounds,  which 
often  catch  them  before  they  are  able  to  rise."  Selby,  who  has 
evidently  had  good  opportunities  of  observation,  thus  writes  in  his 
'  Illustrations  : ' — "  Although,  in  a  state  of  confinement,  the  bustard 
becomes  tolerably  tame  to  those  who  are  in  the  habit  of  attending 
it,  yet  it  displays  at  all  times  considerable  ferocity  towards  strangers ; 
and  all  attempts  to  continue  the  breed  in  that  state  have  been  without 
success.  With  respect  to  its  habits  in  the  wild  state,  it  is  so  shy  as 
seldom  to  be  approached  within  gun-shot ;  invariably  selecting  the 
centre  of  the  largest  inclosure,  where  it  walks  slowly  about,  or  stands 
with  the  head  reposing  backwards  upon  the  bare  part  of  its  neck, 
and  frequently  with  one  leg  drawn  up.  Upon  being  disturbed,  so 
far  from  running  in  preference  to  flight  (as  has  been  often  described), 
it  rises  upon  the  wing  with  great  facility,  and  flies  with  much  strength 
and  swiftness,  usually  to  another  haunt,  which  will  sometimes  be  at 
the  distance  of  six  or  seven  miles.  It  has  also  been  said  that  in 
former  days  when  the  species  was  of  common  occurrence,  it  was  a 
practice  to  run  the  young  birds  (before  they  were  able  to  fly)  with 
greyhounds.  So  far  from  this  possibility  existing  with  the  present 
remnant  of  the  breed,  the  young  birds  upon  being  alarmed  constantly 
squat  close  to  the  ground,  in  the  same  manner  as  the  young  of  the 
lapwing,  golden  plover,  &c,  and  in  that  position  are  frequently  taken 
by  hand ;  indeed  this  is  even  the  habit  of  the  female  during 
incubation."  Selby's  remarks  on  its  powers  of  flying  are  corroborated 
by  the  'Booke  of  Falconrie  or  Hawking'  (1611).  where,  under  tht. 
head  of  '  Other  flights  to  the  fielde  called  great  flights,'  at  p.  83,  we. 
find  it  thus  written  : — "  There  is  yet  another  kind  of  flight  to  the 
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fielde,  called  the  great  flight,  as  to  the  cranes,  wild  geese,  bustard, 
bird  of  paradise,  bittors,  shovelars,  hearons,  and  many  other  such 
like,  and  these  you  may  flee  from  the  fist,  which  is  properly  tearmed 
the  source.  Neverthelesse,  in  this  kind  of  hawking,  which  is  called 
the  Great  Flight,  the  falcons  or  other  hawke3  cannot  well  accomplish 
their  flight  at  the  cranes,  bustard,  or  such  like,  unlesse  they  have  the 
helpe  of  some  spaniell,  or  such  dogge,  wel  inured  and  taught  for  that 
purpose  with  your  hawke.  Forasmuch  as  great  flights  require 
pleasant  ayde  and  assistance,  yea  and  that  with  great  diligence."  As 
an  article  of  food  the  flesh  of  the  bustard  is  held  in  great  estimation. 
It  is  dark  in  colour,  short  in  fibre,  but  sweet  and  well-flavoured. 

0.  tetrax,  the  Little  Bustard,  is  only  an  accidental  winter  visitor  in 
Great  Britain.  Specimens  have  been  killed  in  various  parts  of  our 
coast.  It  is  frequent  in  the  southern  and  south-western  parts  of 
Russia.  It  is  common  in  France,  and  also  found  in  Spain,  Provence, 
Sardinia,  Italy,  and  Sicily.  It  is  also  an  inhabitant  of  North  Africa, 
Turkey,  and  Greece. 

0.  nigriceps  is  a  native  of  Asia.  The  specimen  from  which  the 
figure  in  Mr.  Gould's  magnificent  work  ('  Century  of  Birds  from  the 
Himalaya  Mountains')  was  taken  was  brought  from  the  highlands  of 
the  Himalaya,  but  it  is  by  no  means  confined  to  that  locality.  Colonel 
Sykes  observed  it  in  the  wide  and  open  country  of  the  Mahrattas, 
where  it  lives  in  large  flocks,  and  where  it  is  considered  one  of  the 
greatest  delicacies  as  an  article  of  food.  It  is  indeed  so  abundant  in 
the  Deccan,  that  Colonel  Sykes  records,  in  the  '  Proceedings  of  the 
Zoological  Society,'  that  one  gentleman  shot  nearly  a  thousand. 

The  male  has  the  body  above  pale  bay,  lightly  undulated  with 
rufous-brown ;  neck,  a  few  spots  on  the  wings,  and  belly,  white ;  the 
head,  which  is  crested,  the  outer  wing-coverts,  the  quills,  and  the 
large  mark  on  the  breast,  black ;  irides  deep-brown  ;  bill  and  feet 
yellowish.    Length,  inclusive  of  tail,  56|  inches  ;  tail,  134  inches. 


Otis  nigrictps,  male. 


The  female  resembles  the  male  in  plumage,  but  is  only  41  \  inches 
including  the  tail,  which  is  104  inches. 

The  eggs,  of  which  Colonel  Sykes  found  only  one  in  a  hole  in  the 
earth  on  the  open  plain  and  that  considerably  advanced  in  the  process 
of  incubation,  were  in  shape  a  perfect  oval,  and  in  colour  a  brown-olive, 
with  obscure  blotches  of  darker  brown-olive.  Length  3^  inches, 
diameter  2j'D  inches. 

0.  carulescens  is  an  inhabitant  of  Africa.  The  summit  of  the  head 
is  marked  with  black  and  reddish  zig-zags,  straight  and  nearly  approxi- 
mated. Above  the  eyes  extends  a  large  whitish  band,  punctured  as 
it  were  with  brown  ;  plumes  near  the  ear-opening  of  a  clear  ruddy 
colour.  Under  the  neck  a  demi-circular  band  of  pure  white ;  and 
below  another  twice  as  large,  of  deep  black.  Front  of  the  neck, 
breast,  and  all  the  other  lower  parts  of  a  lead-colour.  All  the  upper 
}>arts  of  the  body  of  a  reddish  or  yellowish  brown,  marked  with  black 
•?!g-zags  and  dots  very  nearly  together.  Lower  coverts  of  the  wings  and 
tail-feathers  unspotted,  ruddy.    End  of  the  tail  black,  tinged  with 


brown.  Quills  black.  Feet  yellowish-green.  Bill  brown,  yellow  at 
the  base.    Length  20  inches ;  height,  when  erect,  17  inches  6  lines. 

Le  Vaillant  discovered  this  species  in  the  interior  of  South  Africa, 
inhabiting  the  Kaffir  country  and  some  parts  of  the  colony  of  the 
Cape  of  Good  Hope.  Temminck,  from  whom  the  description  and 
figure  are  taken,  says  that  he  is  ignorant  whether  the  female  differs 
in  plumage  from  the  male,  of  which  latter  sex  were  the  two  indi- 
viduals he  had  seen.  There  are  specimens  in  the  museums  of  Paris 
and  of  the  Netherlands. 


Otis  cccrulescens,  male. 

0.  Denhami,  the  African  Bustard  met  with  by  Major  Denham  neai 
the  larger  towns,  did  not  occur  in  any  great  abundance.  It  frequented 
moist  places  where  the  herbage  was  pure  and  fresh,  and  where  it  was 
taken  in  snares  by  the  natives  for  food.  It  was  almost  invariably 
seen  singly,  Major  Denham  never  having  observed  a  pair  together 
more  than  once.  It  was  always  found  in  company  with  gazelles  : 
whenever  a  bustard  was  observed  it  was  certain  that  the  gazelles  were 
not  far  distant.  Major  Denham  praises  its  large  and  brilliant  eye. 
The  Arabs  are  accustomed  to  compare  the  eyes  of  their  most  beautiful 
women  to  those  of  the  Oubara,  which  seems  to  be  a  general  name  for 
the  bustards  in  Africa.  Gmelin  has  given  the  title  as  a  specific  dis- 
tinction to  an  African  bustard  smaller  than  Major  Denham's,  which 
is  3  feet  9  inches  in  length.  But  this  is  smell  in  comparison  with  the 
Kori  Bustard  (Otis  Kori)  discovered  by  Mr.  Burchell  in  South  Africa, 
for  that  stood  upwards  of  5  feet  high,  and  may  be  considered  the 
most  gigantic  development  of  the  form  hitherto  observed. 

Burchell,  in  his  Travels  in  the  interior  of  Southern  Africa,  gives  the 
following  account  of  his  becoming  possessed  of  this  noble  Bustard  on 
the  banks  of  the  Orange  River  : —  "  We  shot  a  large  bird  of  the  bustard 
kind,  which  was  called  Wilde  Paauw  (Wild  Peacock).  This  name  ia 
here  very  wrongly  applied,  as  the       .  ^g^gg^yy. 

differs  from  this  in  every  respect.  JS3Bj»pSrSfi3^2S^^ 
There  are  indeed  three,  or  perhaps  /^^^^^^^^^^p^'  "SliTj^ 

The  present  species,  which  is  called  /IPsiPllfSwl 
Kori  in  the  Sichuana  language,         '  Jj^H 

less  than  7  feet,  and  in  bulk  and 

some  of  the  people  could  manage. 

covered  with  fine  lines  of  black  on  fllBHHffllwf 

The  tail  and  quill-feathers  partook  ^^wMnwWl' 

of  the  general  colouring  of  the  "ni/J/Jni  i  > 

back  ;  the  shoulders  were  marked     Head  of  Koii  liustara  [Otis  Kori). 

with  large  blotches  of  black  aud 

white,  and  the  top  of  the  head  was  black ;  the  feathers  of  the  occiput 
were  elongated  into  a  crest;  those  of  the  neck  were  also  elongated, 
loose,  narrow,  and  pointed,  and  were  of  a  whitish  colour  marked  with 
numerous  transverse  lines  of  black.    The  irides  were  of  a  beautiful, 
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pellucid,  changeable,  silvery,  ferrugiueous  colour.  A  representation 
of  the  head  of  the  Kori  Bustard  is  given  at  the  end  of  the  chapter. 
Its  body  was  so  thickly  protected  by  feathers  that  our  largest  sized 
shot  made  no  impression,  and  taught  by  experience  the  hunters  never 
fire  at  it  but  with  a  bullet.  It  is  reckoned  the  best  of  the  winged 
game  in  the  country,  not  only  on  account  of  its  size  but  because  it  is 
always  found  to  abound  in  fat.  The  meat  of  it  is  not  unlike  that  of 
%  turkey,  but  is  certainly  superior  as  possessing  the  flavour  of  game." 

BUTCHER-BIRD.  [Laniadje.] 

BUTCHER'S-BROOM.  [Rtjscus.] 

BU'TEA,  a  genus  of  plants  belonging  to  the  natural  order  Legumi- 
nosce,  named  after  John,  Earl  of  Bute,  a  great  patron  of  botanists. 
It  has  a  campanulate  calyx,  5-toothed,  the  two  superior  teeth 
approximate  and  almost  connected ;  the  corolla  with  a  lanceolate 
spreading  vexillum  ;  keel  incurved,  equal  in  length  to  wings  and 
vexillum;  the  stamens  diadelphous;  the  legume  stipitate,  compressed, 
flat,  membranous,  indehiscent,  1 -seeded  at  the  apex  ;  the  seed  large, 
compressed.  The  species  are  natives  of  the  East  Indies.  They  are 
unarmed  trees,  with  pinnately  trifoliate  leaves,  with  racemes  of  deep 
ecarlet  flowers. 

B.  frondosa  has  pubescent  branches  ;  roundish  obtuse  or  emarginate 
leaflets,  velvety  beneath;  the  corolla  four  times  the  length  of  the 
calyx  ;  the  calycine  teeth  rather  acute.  It  is  a  native  of  mountainous 
districts  in  Hindustan.  A  red  juice  flows  from  this  tree,  which  when 
evaporated  is  found  to  consist1  principally  of  tannin,  and  is  brought 
into  the  market  under  the  name  of  East  Indian  Kino.  The  juice  of 
the  common  flowers,  which  in  this  species  are  two  inches  long,  gives 
to  water  a  bright  yellow  colour  similar  to  gamboge.  This  property  is 
also  possessed  by  the  dried  petals.  "  The  lac  insect  s  are  frequently 
found  upon  the  smaller  branches  of  the  tree,  but  whether  the  natural 
juices  of  its  bark  contribute  to  improve  their  red  colouring  matter 
has  not  been  determined."    (G.  Don.) 

B.  superba  has  glabrous  branches ;  roundish  ovate  obtuse  leaflets, 
velvety  beneath  ;  the  corolla  four  times  the  length  of  the  calyx  ;  calyx- 
teeth  acute.  It  grows  on  the  mountains  of  Coromandel.  It  resembles 
the  last  species,  but  is  larger  in  all  its  parts.  It  yields  the  same  kind 
of  juice.    There  are  two  other  species  described. 

(G.  Don,  Gardener's  Dictionary  ;  Lindley,  Vegetable  Kingdom.) 

BUTEO,  a  genus  of  Birds  belonging  to  the  order  Raptores 
and  the  family  Falconidce.  It  includes,  according  to  Yarrell,  two 
British  species,  B.  vulgaris,  the  Common  Buzzard,  audi?,  lagopus,  the 
Rough-Legged  Buzzard.  [Falconid.e.]  Various  other  species  of  the 
Falconidai  have  been  included  under  this  generic  name.  (Yarrell, 
British  Birds.) 

BUTOMA'CE^E,  Butomads,  the  Butomus  Tribe,  a  natural  order  of 
Endogens,  the  type  of  which  is  the  Butomus  umbellatus,  a  common 


Flowering  Rush  [Butomus  umbellatus). 

1,  A  section  of  a  portion  of  a  leaf;  8,  an  entire  flower;  3,  the  carpels; 
4,  the  ripe  fruit ;  5,  a  separate  carpel ;  6,  a  transverse  section,  showing  how 
the  whole  lining  of  the  ripe  carpels  is  covered  with  seeds ;  7,  a  seed  much 
magnified;  8,  a  longitudinal  section  of  the  same;  9,  a  seed  germinating; 
10,  the  same  in  a  more  advanced  state;  c,  the  cotyledon;  b,  the  plumule 
sprouting  ;  o,  the  radicle  just  bursting  through  its  integuments.  (N.B.  This 
offers  an  illustration  of  the  endorhizal  mode  of  germination.) 

water-plant  of  this  country.  It  is  vulgarly  called  the  Flowering  Rush, 
and  is  accounted  the  handsomest  herbaceous  plant  of  the  British 


Flora.  Butomacece  are  briefly  characterised  by  being  Tripetaloideous 
Endogens  (that  is,  with  three  sepals  distinct  in  size  and  colour  from 
the  three  petals),  with  several  carpels,  the  whole  lining  of  which  is 
covered  with  seeds.  This  simple  circumstance  cuts  them  oil'  from 
A  lismacece,  with  which  they  were  once  associated,  and  also  distinguishes 
them  from  all  other  monocotyledonous  orders.  The  order  is  a  very 
small  one,  not  containing  more  than  three  known  genera,  and  about 
half  a  dozen  species,  natives  of  equinoctial  America,  exclusive  of  the 
Butomus  umbellatus  of  England,  and  another  species  of  the  same  genus 
occurring  iu  Nepal. 

Butomus  umbellatus  is  a  rush-like  plant  with  three-cornered  sword- 
shaped  leaves,  and  umbels  of  handsome  rose-coloured  flow  ers,  con- 
taining nine  stamens,  a  peculiarity  by  which  it  is  immediately 
recognised  among  other  wild  flowers.  The  roots  of  it  are  regarded  in 
Russia  as  a  specific  iu  hydrophobia  ;  but  experiments  made  with  them 
in  this  country  have  not  confirmed  the  accounts  of  their  influence  in 
this  utterly  incurable  disease  recorded  by  the  Russian  physicians. 

BUTT,  a  name  for  the  Flounder.  [Pleoronectid.e.] 

BUTTER-BUR.  [Petasites.] 

BUTTER-FISH.  [Muk^enoides.] 

BUTTERFLY.  [Lepidoptera.] 

BUTTERFLY-FISH.  [Blennius.] 

BUTTERFLY-ORCHIS.    [Platanthera ;  Habenaria.] 

BUTTERFLY-PLANT.  [Oncididm.] 

BUTTERFLY-WEED,  a  name  given  in  the  United  States  to  the 
Asclepias  tuberosa.  [Ascxepias.] 

BUTTERS,  VEGETABLE,  the  name  given  to  the  concrete  oil  of 
certain  vegetables,  from  its  resemblance  to  the  butter  obtained  from 
the  milk  of  animals,  and  from  being  employed  for  similar  purposes. 
The  term  is  also  occasionally,  but  improperly,  applied  to  some 
vegetable  products  which  are  entirely  of  a  waxy  nature,  such  as  the 
wax  of  the  Myrica  cerifera.  The  name  is  likewise  bestowed  in  Siberia 
on  certain  algoc,  species  of  the  genus  Nostoc,  such  as  N.  pruniforme. 
The  most  important  Vegetable  Butters  are  produced  by  the  Bassia 
butyracea  and  other  species  of  that  genus  (Bassia)  and  certain  palms, 
such  as  the  Cocos  butyracea  and  the  Elais  Guineensis  ;  the  former  of 
which  is  of  great  utility  to  the  inhabitants  of  Brazil,  where  it  grows 
naturally,  and  to  the  negroes  of  St.  Domingo,  where  it  is  cultivated; 
while  the  latter  is  very  serviceable  to  the  natives  of  Guinea. 

(Library  of  Entertaining  Knowledge — Vegetable  Substances,  Materials 
of  Manufacture,  p.  221.) 

BUTTER-TREE.  [Bassia.] 

BUTTERWORT.  [Pinguicula.] 

BUXBAUMIA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Mosses.  It  was  named  in  honour  of  J.  C.  Buxbaum,  a  German 
botanist,  and  author  of  a  catalogue  of  plants  of  the  environs  of  Halle, 
and  who  first  detected  this  moss  in  Russia.  Buxbaumia  has  an  oblique 
gibbous  capsule ;  a  double  peristome,  the  outer  consisting  of  numerous 
filiform  erect  jointless  teeth,  the  inner  a  plaited  membranous  cone ; 
a  minute  mitriform  calyptra.  There  is  but  one  species  of  this  singular 
genus,  the  B.  aphylla.  This  plant  is  destitute  of  apparent  leaves,  and 
looks  more  like  a  fungus  than  a  moss.  The  ascending  axis  of  the 
plant  is  in  fact  reduced  to  a  little  conical  bulb,  which  is  clothed  with 
minute  scales,  and  these  Mr.  Robert  Brown  pointed  out  as  its  leaves. 
From  the  bulb  arises  a  red  tuberculated  seta  bearing  the  reproductive 
organs,  which  is  about  an  inch  high.  It  is  a  very  rare  plant.  It  was 
first  discovered  in  Great  Britain  at  Sproughton  near  Norwich.  It  has 
also  been  found  in  three  or  four  localities  in  Scotland.  (Smith's 
English  Flora,  vol.  v.) 

BUXUS,  the  germs  of  plants  whose  species  afford  the  valuable  hard 
wood  called  Box.  Ifc  is  remarkable  botanically  as  being  the  most 
northern  arborescent  plant  of  the  natural  order  Euphorbiacece,  all  the 
other  trees  of  which  are  confined  to  mild  or  tropical  climates.  Its 
essential  character  is  to  have  both  the  male  and  female  flowers  upon 
the  same  individual ;  a  3-  or  4-parted  calyx  ;  in  the  males  a  2-lobed 
scale  and  4  stamens  placed  round  the  rudiment  of  an  ovary ;  in  the 
females  3  small  scales,  3  styles,  3  blunt  stigmas,  and  a  3-horned 
3-celled  C-seeded  capsular  fruit. 

The  only  two  certain  species  are  B.  sempervirens  and  B.  Balearica. 
The  former,  or  common  Box,  forms  a  large  evergreen  bush  or  small  tree, 
common  all  over  the  south  of  Europe,  from  Spain  to  Constantinople, 
and  reaching  even  so  far  as  the  north  of  Persia.  In  this  country  it  is 
only  found  on  warm  chalky  hills.  Many  varieties  are  known  in  gardens, 
the  most  remarkable  of  which  is  the  Dwarf-Box,  so  much  used  for  the 
edgings  of  walks.  Between  this  and  the  arborescent  form  the 
difference  is  so  great,  that  one  wonders  how  they  can  be  both  the 
same  species,  and  Miller  and  others  have  even  considered  them  distinct. 
But  De  Candolle  states  that  the  wild  plant  in  France  is  very  variable 
in  size,  rising  in  some  places  to  the  height  of  15  or  20  feet,  and  in 
rocky  localities  not  exceeding  3  feet.  It  is  from  the  arborescent 
Buxus  sempervirens  that  box-wood  is  obtained.  For  the  turner,  for 
mathematical  instruments,  and  especially  for  the  uses  of  the  wood 
engraver,  it  is  invaluable.  The  French  employ  it  for  coat-buttona 
&c.  "  The  value  of  the  box-wood  sent  from  Spain  to  Pari?  is 
reported  to  amount  to  about  10,000  francs  a  year.  In  1S15,  the 
box-trees  cut  down  on  Box-Hill,  near  Dorking  in  Surrey,  produ  id 
upwards  of  10,000i."  (Macculloch,  'Dictionary  of  Commerce.')  Great 
quantities  are  imported  from  Turkey,  and  of  fine  quality. 
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Laves  have  been  employed,  medicinally,  as  a  tonic,  a  substitute  for 
Peruvian  bark. 

Buxus  Balearica,  the  Majorca  Bos,  is  a  handsomer  plant  than  the 
other,  with  broader  leaves,  and  a  more  rapid  growth  ;  but  it  is  much 
more  impatient  of  cold.  Plants  of  it  however  live  in  the  neighbour- 
hood of  London  without  protection.  It  is  found  wild  in  the  neigh- 
bourhood of  Lluch  in  Majorca,  on  the  hills,  at  the  height  of  1500 
feet ;  and  it  also  occurs  abundantly  on  Mount  Galatzo,  where  it  is 
mingled  with  the  palmetto,  but  not  in  great  masses.  We  find  nothing 
in  books  concerning  the  quality  of  its  wood ;  but  there  is  reason  to 
suppose  that  a  part  at  least  of  the  Spanish  and  Turkey  box-wood  is 
furnished  by  this  species. 

BUZZARD.  [Falconid.e.] 

BYRRHUS,  a  genus  of  Coleopterous  Insects,  instituted  by  Linnaeus, 
belonging  to  the  family  of  Byrrhidce  as  denned  by  Leach.  The 
Beetles  composing  it  are  more  or  less  globose,  very  convex,  and 
sericeous ;  the  club  of  their  antennas  is  5-jointed,  and  is  gradually 
thickened  to  the  extremity.  The  elytra  cover  the  body,  and  the 
animal  can  so  contract  its  legs  as  to  pack  them  in  cavities  adapted  for 
their  reception  on  the  under  side  of  the  body.  This  it  does  when 
alarmed,  simulating  death.  The  larva  of  the  common  species,  the 
Byrrhus  pilula,  popularly  known  as  the  Pill-Beetle,  is  of  an  elongate 
form,  narrow,  with  a  large  head,  the  dorsal  plate  of  the  first  segment 
large,  and  the  two  terminal  segments  larger  than  the  others.  Seven 
British  species  of  Byrrhus  are  enumerated  by  Mr.  Stephens  in  his 
'  Systematic  Catalogue  of  British  Insects.'  (Westwood,  Introduction 
to  Entomology.) 

BYRSONIMA,  a  genus  of  plants  belonging  to  the  natural  order 
Malpighiacece.  The  bark  of  the  species  is  astringent,  and  is  used 
extensively  for  tanning  in  the  Brazils.  The  wood  of  some  of  the 
species,  especially  B.  verbascifolia,  is  of  a  bright  red.  The  bark  of 
B.  crassifolia  is  used  in  fevers.  B.  crassifolia  is  one  of  the  thousand 
remedies  for  rattlesnake  bites.  It  is  called  Chapera  Manteca.  The 
Alcornoco  Bark  is  the  produce  of  B.  laurifolia,  B.  rhopalcefolia,  and 
B.  coccolobcefolia.  The  acid  and  astringent  berries  of  B.  spicata  are 
said  to  be  good  in  dysentery.    (Lindley,  Vegetable  Kingdom.) 

BYSSA'CE^E,  a  tribe  of  Cryptogamic  Plants,  raised  by  some 
botanists  to  the  importance  of  a  distinct  order,  whilst  others  refer  it 
either  to  the  Lichens  or  the  Fungi,  or  distribute  its  genera  amongst 
the  various  orders  of  Cryptogamia.  Fries  places  this  group  of  plants 
in  the  natural  order  of  Lichens,  with  the  following  definition  : — 
"  Aerial,  perennial,  constantly  growing,  with  a  filamentous  texture, 
consisting  of  solid  fibres  (either  few,  or  several  glued  together,  with 
a  common  bark),  unchanged  and  permanent.  Fructification  homo- 
geneous, growing  externally  and  naked."  Many  of  the  species  of 
plants  referred  to  this  order  are  of  a  very  doubtful  nature,  and 
particular  states  of  decaying  vegetable  and  animal  matter  have 
undoubtedly  been  described  as  plants,  and  placed  amongst  them. 
These  forms  of  matter,  whatever  they  may  be,  are  not  less  interesting 
to  the  naturalist  than  if  they  came  under  his  definition  of  a  plant. 

The  genus  Rhizomorpha  [Rhizomorpha]  is  referred  by  most 
botanists  to  Byssacece.  Some  authors  have  doubted  their  specific  vege- 
table character.  The  various  forms  are  found  on  decaying  wood,  and 
in  mines,  pits,  and  dark  places.  In  the  coal-mines  of  Dresden  they 
form  objects  of  great  interest  on  account  of  their  phosphorescence. 
Mr.  Erdmann,  quoted  by  Burnett  in  his  '  Outlines  of  Botany,'  gives 
the  following  account  of  this  phenomenon  in  one  of  the  Dresden 
mines  : — "  I  saw,"  he  says,  "  the  luminous  plants  here  in  wonderful 
beauty  ;  the  impression  produced  by  the  spectacle  I  shall  never  forget. 
It  appeared,  on  descending  into  the  mine,  as  if  we  were  entering  an 
enchanted  castle.  The  abundance  of  these  plants  was  so  great  that 
the  roof  and  walls  and  the  pillars  were  entirely  covered  with  them,  and 
the  beautiful  light  they  cast  around  almost  dazzled  the  eye.  The 
light  they  give  out  is  like  faint  moonshine,  so  that  two  persons  near 
each  other  could  readily  distinguish  their  bodies.  The  lights  appear 
to  be  most  considerable  when  the  temperature  of  the  mines  is  com- 
paratively high."  One  of  the  species,  Rhizomorpha  cinchonarum,  is 
found  on  the  cinchona  barks  of  commerce,  and  is  a  sure  indication  of 
then-  worthless  state.  Another  species  of  Byssacece,  Himantia  cinchon- 
arum of  Fe"e,  is  an  evidence  of  the  subputrescent  state  of  the  barks 
on  which  it  is  found.  Racodium  is  a  genus  referred  by  Fries  to  this 
group  of  plants.  The  R.  cellare  is  a  common  plant  in  wine-cellars, 
where  it  forms  a  kind  of  tapestry  on  the  walls  and  roofs,  investing 
the  casks  and  bottles  with  a  tunic  resembling  in  colour  and  appear- 
ance the  skin  of  a  mouse.  Hypochnus  is  a  genus  found  on  the  decaying 
bark  of  trees.  When  found  on  barks  used  for  medicinal  purposes, 
they  should  be  rejected  as  unfit  for  use,  as  this  plant  indicates 
incipient  decay. 

The  genera  Monilia  and  Aspei-gillus  are  sometimes  referred  to 
Byssacece.  The  species  of  these  genera,  with  many  others,  form  what 
is  known  by  the  name  of  Mould  on  various  substances.  [Mouldiness.] 
Monilia  penicillata  is  commonly  found  on  plants  in  herbaria.  The 
various  forms  of  Aspergillus  are  found  on  all  kinds  of  decaying  sub- 
stances. A.  glaucus  is  the  blue-mould  which  forms  on  cheese,  lard, 
bread,  &c.  It  gives  a  value  to  cheese,  and  its  colour  is  often  imitated 
by  fraudulent  dealers  by  sticking  brass  pins  into  the  cheese,  the 
verdigris  formed  from  the  pins  giving  it  the  colour  of  mould. 

Most  of  the  species  of  the  old  genus  Byssus  are  distributed  amongst 
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other  genera.  B.  lolithus,  the  Violet-Scented  Byssus,  is  found  of  a 
deep  red  colour  on  boarded  buildings,  old  pales,  and  trunks  of  trees, 
on  rocks  in  mountainous  countries,  and  on  walls.  It  is  now  called 
Lepraria  lolithus.  It  is  not  less  remarkable  for  its  violet  scent 
than  its  red  colour.  [Snow,  Red.]  There  is  another  plant,  Chroo- 
lepus  lolithus,  which  was  included  under  the  Byssus  lolithus  of  older 
writers.  Byssus  Cryptarum  forms  the  genus  Tophora  of  recent  writers. 
Several  species  of  Tophora  have  been  named.  They  do  not  however 
produce  spores,  and  by  some  they  are  supposed  to  arise  from  tho 
germination  of  the  spores  of  ferns  and  mosses  arrested  in  the  rudi- 
mental  state.  The  Lcprarke  are  sometimes  referred  to  Byssacece,  but 
they  seem  to  be  the  commencing  point  of  the  organisation  of  true 
Lichens.  They  have  a  thallus  resembling  a  scurf  which  is  formed  ot 
sporules.    They  are  very  common  on  decaying  timber  of  all  kinds. 

The  cells  of  the  leaves  of  many  plants  during  decay  assume  a 
variety  of  forms  which  have  been  described  as  oryptogarnic  plants, 
under  the  genera  Phyllerium,  Erineum,  Orumaria,  Taphria,  &c. 
[Fungi.]  Many  of  these  so-called  plants  are  meteoric  productions. 
"  On  one  occasion  they  are  said  to  have  suddenly  overrun  all  the  leaves 
of  pines  on  the  side  next  the  wind  in  the  neighbourhood  of  Dresden  ; 
on  another,  on  the  29th  of  August,  1830,  to  have  in  an  instant  spread 
over  the  sails  and  masts  of  a  ship  at  Stockholm  ;  and  Fries  is  disposed 
to  consider  the  cobweb-like  matter  that  overruns  the  grass  in  the 
mornings  of  spring  and  autumn  of  this  nature,  and  not  of  animal 
origin."  (Lindley.) 

(Lindley,  Vegetable  Kingdom ;  Burnett,  Outlines ;  Smith,  English 
Flora.) 

BYSSOARCA,  a  sub-genus  of  Mollusca,  separated  by  Swainson 
from  the  genus  Area  of  Linnaeus,  and  considered  by  the  former  as 
the  sedentary  type  of  that  genus.  The  following  is  the  sub-generic 
character  given  by  Swainson  in  his  second  series  of  'Zoological 
Illustrations ;  '■ — Animal  fixed  by  byssiform  filaments  to  other  bodies ; 
shell  transverse ;  umbones  remote ;  valves  gaping  in  the  middle  of 
the  ventral  margin. 

"  The  animals  of  these  shells,"  says  the  author  last  quoted,  "  affix 
themselves  to  other  bodies  by  a  particular  muscle,  which  is  protruded 
through  the  gaping  part  of  the  valves ;  they  also  adhere  when  young 
by  the  byssiform  epidermis  which  covers  the  exterior."  Mr.  G.  B. 
Sowerby  has  described  several  new  species  collected  by  Mr.  Cuming 
on  the  western  coast  of  South  America  and  among  the  islands  of  the 
South  Pacific  Ocean,  in  the  '  Proceedings  of  the  Zoological  Society 
of  London 'for  1853.  Byssoarca  has  been  found  moored  to  stones 
and  shells  at  depths  varying  from  the  surface  to  75  fathoms. 


Byssoarca  Noce. 

1,  Valves  closed;  2,  valves  closed,  view  of  the  hinge  area  ;  3,  a  single  valve, 
showing  the  hinge  teeth  and  the  interior  of  the  valve  ;  a,  umbones  ;  6,  part  ol 
the  ventral  margin  where  the  valves  gape,  to  give  room  for  the  extrusion  of  the 
tendinous  foot. 

BYSSOMYA,  a  genus  of  Conchiferous  Mollusks,  separated  by  Cuvier 
and  placed  by  him  under  his  Acephalous  Teslacea,  between  Pandora 
and  Hiatella.  De  Blainville,  who  approves  of  Cuvier's  separation, 
observing  that,  though  the  shell  differs  little  from  Saxicava,  the  animal 
is  very  distinct,  arranges  it  in  his  family  of  Pyloridea,  between  Saxi- 
cava and  Rhomboides. 

Generic  Character. — Animal  more  or  less  elongated,  subcylindrical, 
elongated  behind  by  a  long  tube,  which  is  bifurcated  at  its  extremity 
only.  A  hole  at  the  lower  and  anterior  part  of  the  mantle  for  the 
passage  of  a  small  conical  canaliculated  foot,  and  of  a  byssus  situated 
at  its  posterior  base.    Two  strong  adductor  muscles. 

Shell  often  irregular,  covered  with  a  strong  epidermis,  oblong, 

2  z 


7H7 


BYSSUS. 


CACTACE.E. 


70} 
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Btrongly  striated  longitudinally,  equivalve,  very  inequilateral,  obtuse 
and  wider  before,  and  attenuated  or  rostrated  as  it  were  behind. 
Umbones  but  little  developed,  though  distinct  and  a  little  curved 
forward.     Hinge  toothless,  or  only  having  a  rudiment   of  teeth 

under  the  corse- 
let. External 
ligament  ra- 
ther long.  Two 
strong,  distant, 
and  rounded 
muscular  im- 
pressions. 

Example,  Bijs- 
somya pholadis, 
Saxicava  phqla- 
dis  of  Lamarck. 
The  species 
inhabits  the 
northern  seas, 
living  in  the 
fissures  of  rocks 
in  company 
with  Mytili 
(Mussels),  and 
attached  by  its 
byssus ;  but 

sometimes  it  buries  itself  in  the  sand  or  lodges  in  small  stones,  the 
roots  of  Fuci,  and  even  in  the  polymorphous  Millepora  :  in  the  latter 
cases,  according  to  0.  Fabricius,  it  is  without  byssus. 

Forbes  and  Hanley,  in  the  'History  of  British  Mollusca,'  refer 
B.  pholadis  of  Bowdich  and  the  S.  pholadis  of  Lamarck  as  synonymous 
to  Saxicava  rugosa.  [Saxicava.] 

BYSSUS,  the  name  of  a  long,  delicate,  lustrous,  and  silky  fasciculus 
of  filaments,  by  which  some  of  the  conchiferous  mollusks  (the  Myti- 
lacea,  Mussels,  and  Malleacea,  Hammer  Oysters,  for  example)  are 
moored  to  submarine  rocks,  &c.  This  is  not,  as  some  authors  have 
stated,  a  secretion  spun  by  the  animal,  but,  according  to  De  Blainville, 
an  assemblage  of  muscular  fibres  dried  up  in  one  part  of  their  extent, 
still  contractile  and  in  a  living  state  at  their  origin,  a  condition  which 
they  enjoyed  throughout  their  whole  length  at  the  period  of  their 
attachment.  The  tendinous  foot  of  Byssoarca  and  Tridacna  seems 
to  be  a  step  towards  the  organisation  of  a  true  byssus.  In  the  great 
Pinna  of  the  Mediterranean  this  substance'  is  well  and  largely  deve- 
loped, and  its  situation  is  in  a  fleshy  sac  or  sheath  at  the  base  of  the 
foot,  which  is.attached  towards  the  middle  of  the  abdominal  mass  of 
the  animal.  In  Italy  the  byssus  is  manufactured  into  various  articles ; 
and  there  are  few  museums  without  a  glove  or  a  stocking  woven  out 
of  this  substance.  In  the  Great  Exhibition  of  1851  a  large  number 
of  articles  were  exhibited  manufactured  from  this  substance,  as  well 
as  specimens  of  the  silk  for  making  up. 

BYTTNERIA'CEiE,  Byttneriads,  the  Byttneria  Tribe,  a  group 
of  plants  by  some  botanists  considered  a  distinct  natural  order,  by 
others  reduced  to  a  section  of  Sterculiacea;.  They  belong  to  Lindley's 
Malval  alliance  of  Exogens,  and  are  readily  known  by  their  petals 
being  bagged  at  the  base,  their  stamens  partly  sterile  and  petaloid, 
and  their  fruit  covered  with  hooked  spiny  hairs.  From  Sterculiacece 
proper  they  differ  by  the  presence  of  petals,  and  their  stamens  not 
being  united  into  a  column ;  from  Malracece  by  their  2-celled 
anthers  and  bagged  petals ;  and' from  Lasiopetalcm  by  their  calyx  not 
being  coloured  like  a  corolla,  and  their  petals  not  rudimentary.  The 
species  are  chiefly  inhabitants  of  tropical  countries.  They  partake  of 
the  mucilaginous  inert  properties  of  Malracca?.    Their  bark  often 


yields  a  tough  fibre  fit  for  manufacture  into  cordage  ;  and  one  species, 
Theobroma  Cacao  [Tueobroma],  produces  the  seeds  from  which  the 
buttery  and  somewhat  bitter  substance  called  cocoa  ifi  obtained,  and 
which  forms  the  basis  of  chocolate. 


Byttneria  inodora. 

1,  A  complete  flower  seen  from  above  ;  the  outer  pentagon  is  the  calyx,  the 
auricled  bodies  are  petals,  and  the  five-rayed  centre  represents  the  five  sterile 
stamens;  2,  the  calyx  cut  open,  with  the  stamens  attached  to  it;  3,  a 
longitudinal  section  of  a  flower,  showing  the  origin  of  the  petals;  4,  a  petal ; 
5,  a  calyx  seen  from  above,  with  the  young  fruit  cut  transversely,  and  the 
hocked  hairs  with  which  it  is  covered  projecting  from  its  sides  ;  6,  a  stamen  ; 
7,  the  ovary. 

The  fruit  of  Guazurna  ulmifolia  is  eaten  by  the  Brazilians.  Many 
of  the  species  yield  fibres  which  might  be  manufactured  into  cordage, 
as  Microlcma  spectabilis  and  Abrorna  augustum.  [Abroma.]  In 
Madagascar  the  bark  of  Dombeya  spectabilis  is  made  into  ropes, 
[Dombeya.] 

BYTTNERIADS.  [Byttneriace*:.] 


rUBBAGE.  [Brassica.] 
^    CABBAGE,  BRAZIL.  [Caladium.] 
CABBAGE  PALM.  [Areca.] 

CABOTZ,  a  name  for  the  Cusso  or  Kousso.  [Brayera.] 
CACHALOT.  [Cetacea.] 
CACHOLONG.  [Opal.] 

CACTACE.E,  or  CACTE.E,  Indian  Figs,  the  Cactus  Tribe,  a 
natural  order  of  Exogenous  plants. 

The  fructification  of  these  plants  consists  of  a  calyx  adhering  to  the 
ovary,  with  a  border  divided  into  an  uncertain  number  of  segments, 
which  are  arranged  in  several  rows,  the  one  overlapping  the  other, 
and  the  innermost  gradually  ceasing  to  be  green  and  leafy,  but 
acquiring  the  delicacy  and  colour  of  petals.  The  latter  usually  pass 
into  sepals  by  insensible  gradations,  are  very  numerous,  and  often 
brilliantly  coloured.  The  stamens  originate  in  the  orifice  of  the  tube 
formed  by  the  combination  of  the  petals  and  sepals,  are  very  nume- 
rous, and  consist  of  delicate  thread-shaped  filaments  terminated  by 
small  roundish  anthers.  The  ovary,  which,  in  consequence  of  its 
adhesion  to  the  sepals,  seem'?  to  occupy  the  place  of  the  stalk  of  the 
flower,  consists  of  a  single  cell  lined  with  parietal  placentas  covered 
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over  with  minute  ovules ;  its  style  is  slender ;  the  stigma  is  stai-- 
shaped  and  divided  into  as  many  narrow  lobes  as  the  ovary  contains 
placentae.    The  fruit  is  a  succulent  berry,  marked  at  the  end  by  a 
broad  scar  formed  by  the  separation  of  the  limb  of  the  calyx  :  it 
contains  a  great  quantity  of  seeds,  which  consist  of  nothing  but  a  skin 
containing  a  succulent  embryo  slightly  two-lobed  at  the  upper  end. 
r       In  natural  affinity  these  plants  have  been  considered  allied  to  the 
Gooseberry  Tribe  (Qrossulacece)  on  account  of  the  great  similarity  in 
i    the  structure  of  their  fruit,  and  in  the  general  production  of  spines 
,    upon  their  branches.    Their  relationship  is  probably  far  greater 
,    with  Mescrnbryacex  and  the  other  epigynous  orders  of  polypetalous 
i  dicotyledons. 

i  The  habit  of  Cactaceos  is  remarkable.  They  have  a  very  succulent 
stem  in  which  the  Woody  system  is  developed  in  but  a  small  propor- 
i  tion  compared  to  the  whole  mass.  Usually  the  stem  is  angular  or 
■  deeply  channeled,  occasionally  it  is  destitute  of  both  angles  and 
channels,  but  in  that  case  is  mostly  either  much  compressed  as  in 
Opuntia,  or  leafy  as  in  Fpiphyllum.  Sometimes  it  is  continuous  from 
the  base  to  the  apex,  but  in  many  instances  it  is  divided  off  into 
regular  joints,  each  of  which  has  a  similar  form  varying  with  the 
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CACTUS. 


species:  in  these  instances  however  it  is  worthy  of  remark  that  as 
the  stems  advance  in  age  the  angles  fill  up,  or  the  articulations  dis- 
appear in  consequence  of  the  slow  growth  of  the  woody  axis  and  the 
gradual  development  of  the  cellular  substance  ;  so  that  "  at  the  end 
of  a  number  of  years,  which  vary  according  to  the  species,  all  the 
branches  of  Cactacece,  however  angular  or  compressed  they  originally 
may  have  been,  become  trunks  that  are  either  perfectly  cylindrical 
or  which  have  scarcely  any  visible  angles.  This  metamorphosis  is 
one  of  the  causes  which  render  it  so  difficult  to  identify  species  that 
have  been  described  in  their  native  localities  from  full-grown  speci- 
mens with  such  as  are  cultivated  in  the  gardens  of  Europe."  The 
greater  part  of  the  species  have  stems  which  are  more  or  less 
elongated,  but  in  some  they  are  spherical,  as  in  the  whole  genera 
Mclocactus  and  Echinocactus.  Whatever  may  be  the  form  of  the  stem, 
they  usually  bear  upon -their  surface  little  tubercles  which  at  an  early 
age  lose  the  leaves.  Those  organs  however  rapidly  fall  away,  and  are 
succeeded  by  tufts  of  hairs  or  spines  hooked  backward  at  the  ends, 
and  then  the  species  have  the  appearance  of  being  perfectly  leafless. 


Mclocactus  communis. 

All  the  species  are  believed  to  be  natives  of  America,  whence  how- 
ever some  of  the  Opuntias  have  been  so  long  introduced  to  the  Old 
World  that  they  have  here  and  there  taken  possession7  of  the  soil,  and 
appear  like  aboriginal  inhabitants.  Such  is  the  case  on  the  volcanic 
soil  of  jEtna,  and  in  various  places  on  the  shores  of  the  Mediterranean ; 
and  this  has  led  to  the  erroneous  idea  entertained  by  Sprengel  and 
others,  that  the  Opuntia  of  Theophrastus  was  the  Opuntia  vulgaris  of 
modern  botanists.  The  Cactacece  are  chiefly  found  in  the  tropical 
parts  of  America,  a  few  species  only  escaping  from  those  countries ; 
as,  for  example,  to  the  southern  states  of  North  America  and  to  the 
highlands  of  Chili  and  Mendoza.  They  principally  occur  on  hot  dry 
rocks  or  plains  where  the  commoner  forms  of  vegetation  could  not 
exist,  and  may  be  considered  one  of  the  means  which  nature  has 
provided  for  the '  support  of  man  in  regions  where  neither  food  nor 
water  can  be  procured.  Their  stems  are  filled  with  an  abundant 
insipid  wholesome  fluid,  and  their  fruit  is  succulent  and  in  many  cases 
superior  to  that  of  European  gooseberries.  In  the  fevers  of  their 
native  countries  they  are  freely  administered  as  a  cooling  drink,  and 
being  bruised  they  are  esteemed  a  valuable  means  of  curing  ulcers. 
For  the  sake  of  such  their  uses,  because  of  their  rapid  growth,  and 
especially  on  account  of  the  numerous  spines  with  which  they  are 
armed,  the  Opuntias  or  Tunas,  as  the  Spanish  Americans  call  them,  are 
much  planted  round  houses  as  fences,  which  neither  man  nor  animals 
can  easily  break  through.  They  are  not  unfrequent  in  the  dry  forest- 
lands  of  Brazil,  but  are  said  never  to  occur  in  the  damper  parts  of  the 
country.  In  stature  they  vary  greatly,  many  of  them  having  small 
creeping  stems,  which  seem  to  crawl  upon  the  ground  among  the  dead 
branches  of  the  surrounding  trees,  with  whose  gray  colour  their  deep 


green  shoots  form  a  singular  contrast.  Others  rise  like  candelabra 
with  many  angular  ascending  arms,  while  a  few  elevate  their  tall  and 
deeply-channeled  leafless  trunks  far  above  the  stunted  vegetation  of 
the  sterile  regions  they  inhabit,  reaching  sometimes  the  height  of  30 
or  4  0  feet. 

To  enable  them  to  endure  the  excessive  drought  to  which  they  are 
naturally  exposed  they  are  furnished  with  an  unusually  tough  skin, 
the  evaporating  pores  or  stomates  of  which  are  few  in  number  and 
very  often  to  all  appearance  merely  rudimentary.  This  contrivance 
prevents  their  losing  the  scanty  moisture  which  they  collect  from  the 
burning  soil,  and  enables  them  to  sustain  the  full  ardour  of  the 
brightest  equinoctial  sun  without  inconvenience ;  in  this  respect 
resembling  the  succulent  fruits  of  Europe,  such  as  the  plum,  the 
grape,  the  peach,  &c,  which  by  the  absence  of  stomates  from  their 
tough  skin  are  equally  enabled  to  bear  the  powerful  action  of  the 
bright  sun  that  is  necessary  for  their  maturation. 

These  facts  teach  us  what  the  points  are  that  it  is  most  necessary 
to  attend  to  in  the  cultivation  of  the  numerous  species  which  now 
abound  in  our  gardens.  Their  skin  is  so  formed  that  perspiration 
takes  place  very  slowly  through  it,  unless  under  the  influence  of 
powerful  stimulants  and  when  in  a  young  state.  It  is  therefore 
obvious  that  they  should  be  sparingly  watered  or  not  watered  at  all 
during  a  considerable  period  of  the  year.  Dry  as  the  places  usually 
are  in  which  Cacti  naturally  grow,  they  are  periodically  visited  by 
heavy  rains,  which,  combined  with  a  bright  light  and  a  high  tempera- 
ture, force  into  activity  even  the  sluggish  vital  powers  of  such  plants 
as  those  under  consideration.  At  such  a  time  the  annual  growth  of 
a  Cactus  takes  place,  secretions  which  enable  the  species  subsequently 
to  form  its  flowers  are  deposited,  and  a  general  impulse  is  given  to 
all  the  torpid  energies  of  its  constitution.  But  by  degrees  the  rains 
moderate  and  finally  cease  ;  the  young  cuticle  which  at  its  first  for- 
mation perspired  freely  becomes  thicker  and  tougher,  and  impermeable 
to  moisture  ;  what  food  has  been  obtained  during  the  short  period  of 
growth  is  securely  inclosed  within  the  recesses  of  the  stem ;  and  when 
the  air  and  earth  become  dry  the  plant  is  provided  with  the  means 
of  enduring  another  long  period  of  fasting  and  inactivity.  With  the 
fall  of  rain  the  heat  moderates,  but  the  light  to  which  the  Cacti  are 
exposed  is  but  little  if  at  all  diminished ;  so  that  the  assimilation 
and  alteration  of  the  food  contained  within  the  stem  keeps  continually 
going  on,  however  slowly.  It  is  by  following  this  natural  course  of 
events  that  gardeners  have  succeeded  in  bringing  their  Cacti  to  that 
extraordinary  state  of  beauty  for  which  they  are  now  conspicuous ;  it 
is  by  attending  practically  to  such  points  in  the  habits  of  the  species 
that  we  obtain  the  myriads  of  large,  brilliant,  red,  or  blush  or  snow- 
white  blossoms  that  form  the  glory  of  our  green-houses  in  the  spring. 
A  Cactus  is  placed  in  a  damp  stove,  exposed  to  all  the  light  that  can 
be  collected  without  being  concentrated,  and  it  begins  to  grow  :  it  is 
then  watered,  at  first  gently,  afterwards  copiously  with  water  holding 
a  quantity  of  organisable  matter  (manure)  in  solution  ;  this  practice 
is  continued  for  three  months,  when  the  quantity  of  moisture  is 
diminished  and  the  temperature  is  lowered,  but  exposure  to  light  is 
still  attended  to,  till  at  last  the  plant  sinks  to  rest.  In  this  state  it 
is  kept  till  the  season  for  again  forcing  it  into  growth  shall  have 
returned,  when  it  is  subjected  to  a  repetition  of  the  same  treatment 
as  before. 

If  the  Cactacece  are  to  be  propagated,  their  branches  or  joints,  if 
they  have  any,  are  cut  off,  a  little  dried,  and  then  placed  in  a  hot  and 
damp  place,  when  they  strike  root  immediately.  Among  the  practi- 
cal consequences,  De  Candolle  observes,  that  result  from  the  facility 
with  which  they  are  thus  multiplied,  is  one  which  deserves  to  be 
noticed  on  account  of  its  importance,  namely,  the  manner  in  which 
the  Opuntia  is  employed  to  fertilise  the  old  lavas  at  the  foot  of  ^Etna. 
As  soon  as  a  fissure  is  perceived,  a  branch  or  joint  of  an  Opuntia  is 
stuck  in  :  the  latter  pushes  out  roots,  which  are  nourished  by  the 
rain  that  collects  round  them,  or  by  whatever  dust  or  remains  of 
organic  matter  may  have  collected  into  a  little  soil :  these  roots,  once 
developed,  insinuate  themselves  into  the  most  minute  crevices,  expand, 
and  finally  break  up  the  lava  into  mere  fragments.  Opuntias  treated 
in  this  manner  produce  a  great  deal  of  fruit,  which  is  sold  as  a  refresh- 
ing food  throughout  all  the  towns  of  Sicily. 

Where  however  the  species  have  neither  branches  uor  joints,  as  is 
the  case  with  some  of  the  species  of  Mclocactus  and  Echinocactus,  a 
different  mode  of  propagation  is  had  recourse  to  :  it  is  then  necessary 
to  compel  them  to  branch  by  artificial  means.  Each  of  the  numerous 
tufts  of  spines  that  occupy  the  ridges  of  their  stems  is  a  bud,  and  is 
capable  of  being  forced  into  a  branch,  if  by  any  means  the  general 
tendency  to  grow  at  the  upper  extremity  only  is  checked.  This  is 
effected  either  by  burning  the  apex  of  the  plant  with  a  broad  flat  iron, 
or  by  cutting  the  plant  across  below  the  top,  in  either  of  which  cases 
several  of  the  spiny  buds  will  gradually  swell  and  develop  themselves 
as  little  branches,  which  being  broken  off  will  strike  root  and  become 
new  plants. 

It  is  on  species  of  the  Cactacece  that  the  cochineal  insect  feeds.  Of 
these  the  most  common  are  the  three  following  : — Opuntia  Tuna,  which 
seems  the  most  employed  in  Peru ;  0.  Hcrnandezii,  which  is  the  most 
celebrated  in  Mexico  ;  and  0.  cochenill'fera,  the  native  province  of 
which  is  somewhat  doubtful. 

CACTUS,  a  genus  of  plants,  the  type  of  the  natural  order  Cactacece. 


CADDICE. 


CALAMITES. 
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The  species  are  numerous,  and  have  the  general  characters  of  the 
order.  [Cactace-E.] 

CADDICE,  CADDIS-WORM,  or  CAD-BAIT,  the  common  name 
for  the  larvce  of  the  species  of  Phryganea,  which  reside  in  the  water, 
in  cases  which  they  form  of  various  substances,  such  as  bits  of  stick, 
grains  of  sand,  small  stones,  shells,  &c.,  which  are  held  together  by  a 
silken  thread  secreted  in  their  bodies  in  the  same  manner  as  in  the 
silk-worm.  The  case  acts  as  a  protection  to  the  larva,  and  it  is  capable 
of  drawing  in  its  head  or  putting  it  out,  according  to  circumstances. 

CADMIUM.  [Greenockite.] 

CiESALPINIA,  a  genus  of  plants  belonging  to  the  tribe  Cassiece, 
of  the  natural  order  Leguminosce,  and  especially  distinguished  by  the 
lowermost  of  its  sepals  being  arched,  the  uppermost  of  its  stalked 
petals  being  the  shortest,  its  stamens  all  perfect  with  shaggy  bases, 
and  the  fruit  a  compressed  bivalved  pod.  The  species  are  trees  or 
shrubs,  found  in  both  the  East  and  West  Indies,  with  showy  yellow 
flowers,  abruptly  pinnated  leaves,  and  stems  which  are  usually  more 
or  less  prickly.  The  Brazil- Wood  of  commerce  is  said  to  be  furnished 
by  two  of  its  species. 

One  of  these,  C.  Brasiliensis,  is  a  West  Indian  rather  than  a  Bra- 
zilian tree,  without  prickles,  downy  flower-stalks,  panicled  flowers, 
smooth  obtuse  oblong  leaflets.  The  other,  C.  echinata,  which  is  really 
a  Brazilian  plant,  is  a  prickly  tree,  with  yellow  and  red  blossoms, 
smelling  deliciously  like  lilies  of  the  valley,  prickly  pods,  and  oval 
blunt  leaflets.  Both  these  species  undoubtedly  yield  a  red  wood,  but 
it  is  by  no  means  clear  that  they  exclusively  furnish  the  Brazil-Wood 
of  commerce,  as  is  commonly  stated.  According  to  Dr.  Bancroft, 
this  article  is  obtained  from  a  tree  with  a  large  crooked  knotty  stem, 
the  bark  of  which  is  so  thick  that  a  tree  as  large  as  a  man's  body  with 
the  bark,  will  not  be  so  thick  as  the  leg  when  peeled ;  and  he  calls 
this  species  C.  Brasilctto,  a  name  unknown  to  botanists  :  he  however 
states  that  it  is  called  by  the  natives  Ibiripitanga.  Now,  that  is  the 
name  given  by  Marcgraaf  to  the  C.  echinata,  but  this  author  says 
nothing  about  the  peculiarity  in  the  bark.  One  authority  however 
ascribes  a  particularly  thick  alburnum  to  C.  echinata,  but  says  nothing 
of  the  bark.  Malte-Brun  says  there  are  three  kinds  of  Mirim,  or 
Brazil-Wood  found  in  Brazil ;  but  he  includes  with  them  the  C.  Bra- 
siliensis,  which  there  is  no  good  authority  for  considering  a  native  of 
that  country.  Fee  again  refers  the  sappan  wood  of  the  East  Indies 
(Cwsalpinia  Sappan)  to  one  of  the  Brazil-Woods  of  the  merchants. 
Upon  the  whole  it  appears  that  we  have  no  good  testimony  as  to  what 
the  tree  is  that  yields  it ;  but  it  is  probable  that  it  is  the  produce  of 
many  species,  and  possibly  of  more  than  one  genus,  for  De  Candolle 
and  Sprengel  doubt  whether  the  Ccesalpinia  echinata  is  not  rather  a 
Guilandina.  The  best  Brazil-Wood  is  said  to  come  from  Pemambuco, 
where  it  is  called  Pdo  da  Rainha,  or  Queen's  Wood,  on  account  of  its 
being  a  royal  monopoly.  The  Bukkum  or  Sappan  Wood  of  commerce 
is  yielded  by  C.  Sappan.  A  substance  known  in  the  markets  under 
the  name  of  Dividivi  or  Libidibi  has  lately  become  important  on 
account  of  the  tannin  it  contains.  It  is  the  fruit  or  pods  of  C.  coriaria. 
They  are  not  used  in  medicine,  but  in  dyeing  and  tanning. 

CAFFER-BREAD.  [Encephalartos.] 

CAKILE,  a  genus  of  plants  belonging  to  the  natural  order  Crucifera;, 
to  the  sub-order  Lomentacew,  and  the  tribe  Cakilinece.  In  addition  to 
the  accumbent  cotyledons  of  the  tribe,  it  has  an  angular  pouch  com- 
posed of  two  1-seeded  indehiscent  joints,  the  upper  joint  deciduous, 
with  an  erect  seed,  the  lower  one  persistent,  seedless,  or  with  a  pendent 
seed.  The  species  are  annual  branched  herbs,  smooth,  fleshy,  glaucous, 
with  pinnatifid  or  toothed  leaves ;  racemes  of  flowers  opposite  the 
leaves,  and  terminal  with  filiform  bractless  pedicles. 

C.  maritima,  Purple  Sea-Rocket,  has  the  joints  of  the  pouch  2-edged, 
the  upper  one  with  two  teeth  at  the  base,  the  leaves  fleshy,  pinnatifid, 
somewhat  toothed.  The  flowers  are  of  a  purplish  colour.  It  is  a 
native  of  Europe,  along  the  sea-coast  from  Sweden  and  Lapland  to 
Gibraltar ;  it  is  also  found  on  both  sides  of  the  Mediterranean.  It  is 
a  native  of  Great  Britain,  on  the  sea-coast.  This  plant  had  at  one 
time  a  reputation  as  a  cathartic,  but  it  is  not  employed  at  the  present 
day.  There  are  three  other  species  of  Cakile,  named — C.  ^Egyptiaca, 
C.  Americana,  C.  equalis.  They  are  all  pretty  annuals,  and  may  be 
easily  cultivated.  The  seeds  may  be  sown  in  spring  or  autumn,  and 
they  should  be  treated  as  other  hardy  annuals. 

(Babington,  Manual ;  Don,  Gardener's  Dictionary.) 

CALABASH,  a  name  given  in  the  West  Indies  to  the  fruit  of  the 
tree  called  Crescentia  Cujete  by  botanists.  [Crescentia.] 

CALA'DIUM,  a  genus  of  plants  belonging  to  the  natural  order 
Aroidew,  and  to  the  tribe  Caladiew.  The  flowers  are  monoecious,  and 
the  calyx  and  corolla  are  absent ;  the  male  flowers  have  many-celled 
peltate  anthers,  disposed  in  a  spike  at  the  end  of  the  spadix  ;  the 
female  flowers  have  the  ovaries  inserted  at  the  base  of  the  spadix,  no 
style ;  the  fruit  is  a  1-celled  berry  with  many  seeds.  A  great  number 
of  species  of  this  genus  have  been  described.  They  are  frequently 
cultivated  in  this  country  for  the  sake  of  their  spotted  stems  and  neat 
green  leaves,  which  are  rarely  disfigured  by  any  of  the  accidents  which 
affect  other  stove-plants.  They  have  the  same  general  appearance  as 
the  species  of  Arum,  and  also  resemble  them  in  physical  and  chemical 
properties. 

C.  Seguinum,  Dumb-Cane,  is  a  caulescent  suberect  plant  with  oblong 
cuspidate  leaves,  and  the  spadix  shorter  than  the  oblong  spathc.  This 


plant  is  a  native  of  South  America  and  the  West  Indies.  It  grows  to 
a  height  of  five  or  six  feet.  It  secretes  an  acrid  poison,  so  that  when 
any  part  of  the  plant  is  chewed  the  tongue  swells  and  the  power  of 
speech  is  lost.  It  is  on  this  account  called  '  Dumb-Cane.'  Sir  William 
Hooker,  in  his  '  Exotic  Flora,'  relates  the  case  of  a  gardener  who 
incautiously  bit  a  piece  of  Dumb-Cane  :  "  His  tongue  swelled  to  such 
a  degree  that  he  could  not  move  it ;  he  became  utterly  incapable  of 
speaking,  and  was  confined  to  the  house  for  some  days  in  the  most 
excruciating  torments."  The  juice  is  stated  to  impart  an  indelible 
stain  to  linen.  Notwithstanding  its  poisonous  nature,  P.  Browne 
says  that,  in  common  with  the  Arum  ovatum,  its  stalk  is  used  to  bring 
sugar  to  a  good  grain  when  it  is  too  viscid,  and  cannot  be  made  to 
granulate  with  lime  alone.  In  the  districts  where  it  grows  the  natives 
use  a  decoction  of  the  stem  as  a  bath  and  fomentation  in  dropsy,  and 
the  rootstock  is  used  in  obstinate  constipation  and  in  long-standing 
gout.    The  negroes  use  it  as  an  anti-aphrodisiac. 

C.  sagittifolium,  Brazil  Cabbage,  is  stemless,  with  sagittate  acumi- 
nate leaves,  the  spadix  shorter  than  the  spathe,  which  is  ovate-cucullate. 
This  plant  is  a  native  of  the  West  Indies,  and  is  called  by  the  French 
Chou-de-Bresil,  and  by  the  Germans  Essbar  Arum.  In  appearance 
it  resembles  Arum  colocaria,  and  is  used  for  the  same  purposes.  Both 
the  leaves  and  rootstock  of  this  plant  are  eaten.  The  leaves  are 
boiled  and  eaten  as  coleworts ;  the  rootstock  is  not  considered  so  great 
a  delicacy  as  the  leaves.  Of  all  the  eatable  Aroidece,  this  appears  to 
be  the  most  extensively  cultivated.  It  is  found  in  the  East  and  West 
Indies,  in  China,  Japan,  New  Zealand,  and  the  South  Sea  Islands. 
When  raw  the  rootstock  contains  a  certain  amount  of  the  poisonous 
secretion  of  the  family,  and  like  the  potato  has  an  acrid  unpleasant 
flavour,  which  entirely  disappears  in  cooking.  The  leaves  are  very 
soft  and  glaucous,  from  being  covered  with  a  fine  silky  hair,  and  in 
many  places  are  used  instead  of  plates  and  dishes. 

C.  esculentum  resembles  the  last :  its  leaves  are  peltate-cordate,  and 
its  spathe  ovate-lanceolate.  It  is  also  a  native  of  South  America,  and 
is  cultivated  on  account  of  the  starch  contained  in  its  rootstock.  It 
possesses  properties  similar  to  the  last. 

C.  arborescens  is  a  poisonous  species,  though  not  so  virulent  as  the 
Dumb-Cane.  Merat  says  that  it  was  formerly  used  for  wetting  the 
mouths  of  negroes  as  a  punishment  for  slight  misdemeanours. 

(Loudon,  Cyclopmdia  of  Plants  ;  Lindley,  Natural  System  ;  Burnett, 
Outlines  of  Botany  ;  Bischoflf,  Mcdicinisch-Pharmaceutische  Botanik.) 

CALAMINE.  [Zinc] 

CALAMINT.  [Calamintha.] 

CALAMINTHA,  a  genus  of  plants  belonging  to  the  natural  order 
Lamiacem,  and  the  tribe  Satureiinece.  It  has  the  apices  of  the  stamens 
connivent  under  the  upper  lip  of  the  corolla ;  the  anther-cells  at 
length  divergent,  connective,  subtriangular ;  the  upper  lip  of  the 
corolla  straight,  nearly  flat,  the  lower  patent  trifid ;  the  calyx  2-lipped 
and  10-13-nerved,  throat  hairy  ;  the  flowers  whorled,  axillary  or  spiked. 
This  genus  was  constituted  by  Moench,  and  contains  several  species 
which  were  placed  under  Thymus  and  Clinopodium  by  Smith,  in 
Melissa  by  Bentham,  and  one  jn  Acinos  by  Hooker.  Koch  in  his 
'  Flora  Germanica'  follows  Moench,  and  also  Babington  in  his  '  Manual 
of  British  Botany.'  There  are  four  species  of  this  genus,  common  and 
well-known  plants  in  Great  Britain. 

C.  Nepeta,  Lesser  Calamint,  Cat-Mint,  Balm  or  Field-Balm,  has 
leaves  ovate,  obtuse,  serrated,  pale  beneath,  shortly  stalked ;  calyx 
subcampanulate,  obscurely  2-lipped,  teeth  all  nearly  the  same  shape, 
the  upper  ones  slightly  shorter ;  nuts  roundish,  almost  smooth  ; 
cymes  dichotomous,  many-flowered.  This  is  not  a  common  plant, 
and  is  found  on  dry  banks.  It  has  a  strong  aromatic  smell  not  unlike 
that  of  penny-royal,  and  a  pungent  taste.  Cats  are  said  to  be  fond  of 
the  smell,  and  hence  its  name  cat-mint.  An  infusion  of  the  leaves  is 
recommended  as  a  tonic  and  stimulant  in  flatulence  and  colic.  This 
and  the  other  species  possess  the  volatile  oil  which  is  found  in  the 
whole  order,  and  hence  they  all  have  a  more  or  less  powerful  medicinal 
action. 

C.  officinalis  {Thymus  Calamintha,  Smith;  Melissa  Calamintha, 
Bentham),  Mountain-Balm,  Common  Calamint,  has  broadly  ovate, 
rather  acute,  slightly  serrated  leaves,  green  on  both  sides,  seated  on 
longish  stalks;  the  calyx  tubular,  ventricose  in  front,  distinctly 
2-lipped,  teeth  of  the  upper  lip  triangular,  of  the  lower  twice  as  long, 
and  subulate  ;  nuts  roundish,  covered  with  impressed  dots ;  cymes 
scarcely  dichotomous,  few-flowered. 

C.  Acinos  (Acinos  vulgaris,  Persoon ;  Aoinos  thymoides,  Moench), 
Basil-Balm,  or  Basil-Thyme,  has  ovate  subserrate  acute  leaves  with 
revolute  margins  ;  tubular  gibbous  calyx  distinctly  2-lipped,  the 
upper  lip  with  short  triangular  teeth,  the  lower  one  with  subulate 
teeth,  all  converging  in  fruit.  It  is  found  in  dry  gravelly  places,  and 
in  corn-fields  throughout  Europe. 

C.  Clinopodium  (Clinopodium  vulgare,  Smith),  Wild  Basil,  Bed-Foot, 
has  ovate  obtuse  leaves,  rounded  below,  slightly  crenate ;  whorls 
equal,  many-flowered;  bracts  setaceous,  as  long  as  the  calyx.  Common 
in  dry  bushy  places,  in  Europe  ;  it  is  also  found  in  America,  but  has 
probably  been  introduced  there. 

(Babington,  Manual ;  Bentham,  Labiatarum  Genera  et  Specie*.) 

CALAMITES,  one  of  the  most  frequent  and  characteristic  genera 
of  fossil  plants.  It  is  found  abundantly,  but  not  exclusively,  in  the 
Carboniferous  system  of  strata,  and  generally  in  the  sandstones  and 
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shales  which  alternate  with  coal.  Catamites  Suckovii  occurs  in  most 
European  and  American  Coal-Fields.  Calamites  arenaceus  occurs  in 
the  Bunter  Sandstein.  We  have  found  traces  of  a  Calamites  in  the 
Red  Marl  series  of  Worcestershire.    [Coal  Plants.] 

CALAMOPHILUS,  a  genus  of  Birds  belonging  to  the  family 
Paridce  and  the  tribe  Insessores,  sub-tribe  Dentirostres.  C.  biarmicus 
of  Yarrell  is  the  Parus  biarmicus  of  Pennant  and  other  writers.  This 
bird  is  common  in  Great  Britain,  and  is  known  by  the  name  of  the 
Bearded  Tit.    [Parid^e.]    (Yarrell,  British  Birds.) 

CALAMO'PORA,  the  generic  title  applied  by  Goldfuss  to  many 
Palaeozoic  Corals,  for  some  of  which  Lamarck  employed  the  name  of 
Favorites. 

CA'LAMUS,  a  genus  of  Palms  the  different  species  of  which  yield 
the  Rattan  Canes  of  commerce.  Although  a  genuine  palm,  yet  from 
the  slender  stems  and  general  habit,  it  has  more  the  look  of  some  tall 
grass,  and  has  been  considered  as  one  of  the  links  in  the  chain  of 
organisation  which  connect  the  Grasses  with  the  Palms.  Blume  gives 
the  following  account  of  the  flowers  and  fruit : — Polygamous-dioecious, 
or  dioecious ;  spathes  several,  incomplete  ;  flowers  sessile,  in  spikes ; 
calyx  3-toothed  or  trifid ;  petals  3,  united  at  the  base ;  stamens 
6 ;  filaments  subulate,  connected  at  the  base  into  a  cup ;  anthers 
arrow-shaped,  fixed  by  the  back.  The  rudiment  of  an  ovary  : — 
female  :  ovary  3-celled,  surrounded  by  a  staminiferous  cup,  which 
is  usually  sterile  ;  style  scarcely  any ;  stigmas  3,  distinct  or  com- 
bined ;  berry  protected  by  scales  overlapping  each  other  downwards, 
1-seeded ;  seed  surrounded  by  a  succulent  flesh  ;  albumen  uneven 
in  the  circumference,  even  in  the  inside,  or  near  even  in  the  circum- 
ference and  ruminated  internally ;  embryo  at  the  base  ;  leaves  pinnated. 

The  species  are  principally  found  in  the  hotter  parts  of  the  East 
Indies,  where  they  grow  in  the  forests,  climbing  over  trees  and  bushes 
to  a  greater  extent  than  any  other  known  plants.  The  stem  of 
Calamus  verus  is  described  as  being  100  feet  long,  that  of  C.  oblongus 
300  to  400  feet,  of  C.  rudentum  upwards  of  500  feet,  and  of  C.  extensus 
as  much  as  600  feet ;  Rumphiua  even  states  that  one  kind  attains  the 
extraordinary  length  of  1200  feet  (vol.  v.  100).  It  is  closely  covered 
over  by  the  tubular  bases  of  the  leaves,  through  which  it  is  drawn  by 
the  cane-gatherers  when  green ;  afterwards  it  is  dried  in  the  sun,  and 
then  is  ready  for  market.  These  canes  are  extensively  used  for  the 
sake  of  the  hard  flinty  coating  of  their  stems,  which  are  readily  split 
into  strips,  from  which  the  bottoms  of  chairs  and  similar  articles  are 
manufactured.  It  is  not  possible  to  say  from  what  particular  species 
the  canes  of  the  shops  are  obtained,  it  being  probable  that  many  are 
gathered  indiscriminately ;  C.  Rotang  has  however  been  said  to  furnish 
the  stouter,  and  C.  Scipionum  the  slenderer  sorts.  The  flesh  that 
surrounds  the  seeds  of  this  genus  is  a  delicate  article  of  food ;  limpid 
water  flows  from  the  stems  when  cut  through  ;  and  finally  the  young 
shoots  of  some  of  them,  while  still  tender,  are  roasted  or  boiled, 
chopped  small,  and  being  fried  with  pepper  and  gravy,  are  said  to 
furnish  a  very  delicate  dish. 

It  is  not  a  little  remarkable  that  notwithstanding  the  polished 
surface  of  the  stem,  almost  all  the  other  parts  except  the  fruit  should 
be  furnished  with  stiff  hairs  and  even  prickles.  The  prickles  are 
usually  hooked  backwards  to  enable  the  plants  to  raise  themselves 
upon  the  trees  among  which  they  grow  in  their  native  forests ;  and 
to  assist  them  in  this  operation  the  terminal  pinnae  of  the  pinnated 
leaves  are  shortened,  hardened,  and  also  hooked  backwards.  Several 
species  are  copiously  described  in  Rumphius's  'Herbarium  Amboi- 
nense,'  (vol.  v.)  under  the  name  of  Palmijuncus.  Dragon's  Blood  or 
Djurnang,  is  the  produce  of  a  species  of  Calamus.  Those  which  chiefly 
yield  it  are  the  C.  petrceus  (Lour.),  C.  rudentum  (Lour.),  C.  verus 
(Lour.),  and  C.  Draco  (Willd.),  of  which  the  last  three  were  by 
Linnaeus  reckoned  mere  varieties  of  the  C.  Rotang  (Linn.).  They  are 
natives  only  of  Hindustan,  Cochin  China,  and  the  Moluccas.  The 
ripe  fruits  are  covered  with  a  reddish-brown  dry  resinous  substance, 
which  is  the  Dragon's  Blood.  In  this  state  they  are  collected,  and 
allowed  to  remain  in  rice-mills  till  the  resin  drops  off.  The  resin  is 
afterwards  melted,  either  by  the  natural  warmth  of  the  air  or  by  arti- 
ficial heat,  and  then  moulded  into  the  different  forms  in  which  it 
occurs  in  commerce.  Another  mode  of  obtaining  it  is  as  follows  : — 
The  ripe  fruits  are  Bhaken  in  bags,  and  the  resin  so  obtained  is  formed 
into  pieces  about  the  size  of  a  bean,  which  are  then  wrapped  up  in 
lea  ves ;  this  kind  is  much  prised  in  the  East  Indies.  A  second  sort  is 
procured  by  throwing  together  the  fruits  after  they  have  been  treated 
in  the  foregoing  manner,  melting  them  in  the  sun  or  with  a  slow  fire, 
and  collecting  what  exudes,  which  is  then  formed  into  small  four- 
cornered  cakes.  A  third  sort  is  obtained  from  what  remains  after  the 
two  foregoing  processes,  being  run  out  and  formed  into  round  cakes, 
which  contain  hard  portions  of  the  fruit.  According  to  other 
accounts,  the  finest  sort  is  procured  by  exposing  the  fruits  to  the 
vapour  of  boiling  water,  and  scraping  off  the  soft  resin  as  it  exudes. 

CALA'NDRA,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Rkynchophora,  and  family  Curculionidw.  It  has  the  following 
characters  : — Antenna?  eight-jointed,  geniculated,  and  inserted  behind 
the  middle  of  the  rostrum  (that  is,  towards  the  base) ;  the  six  joints 
following  the  basal  one  are  short,  the  apical  joint  forms  a  large  knob, 
generally  somewhat  hatchet-shaped,  having  the  apex  soft  and  spongy ; 
rostrum  long,  and  slightly  bent  downwards ;  thorax  rather  long  and 
depressed,  narrower  in  front  than  behind  ;  body  somewhat  depressed 


and  pointed  at  the  apex ;  elytra  shorter  than  the  abdomen  ;  legs 
short,  tibiae  armed  with  a  spine ;  tarsi  four-jointed,  the  penultimate 
joint  bilobed. 

The  well-known  Corn- Weevil  (C  granaria),  which  commits  so 
much  havock  in  our  granaries,  belongs  to  this  genus  :  it  is  about 
one-sixth  of  an  inch  long,  or  rather  less ;  of  a  pitchy-red  colour  ;  the 
thorax  is  coarsely  punctured,  and  the  wing-cases  are  deeply  striated ; 
the  striae  are  minutely  punctured ;  the  legs  and  antennae  are  red. 

This  little  insect  bores  a  hole  into  the  grain  with  its  proboscis,  in 
which  an  egg  is  deposited ;  the  egg  turns  to  a  little  grub  or  larva, 
which  devours  the  whole  of  the  inside  of  the  grain,  leaving  the  husk 
entire.  This  quantity  of  food  is  just  sufficient  to  mature  the  grub  :  it 
then  turns  to  the  pupa,  and  afterwards  to  the  weevil,  which  easily 
breaks  through  the  husk,  and  is  then  at  liberty  to  proceed  as  its  parent 
did.  When  wheat  is  suspected  to  contain  these  little  weevils  or  their 
grubs,  that  which  is  affected  may  be  easily  discovered  by  throwing 
the  whole  into  water ;  that  which  is  good  will  sink,  while  the  rest 
will  float. 

Another  species  of  Calandra  (C.  Oryzce,  Linn.)  closely  resembling  the 
corn-weevil,  from  which  however  it  may  be  distinguished  by  its  having 
four  red  spots  on  its  elytra,  attacks  the  rice  grain  in  the  same  way  as 
the  one  above  mentioned  does  that  of  the  wheat. 

C.  Palmarum,  a  large  species,  being  aboiit  an  inch  and  a  half 
in  length,  lives  during  its  larva  state  on  the  pith  of  the  palms  of  South 
America.  It  is  of  a  dull,  velvet-like  black,  and  has  the  proboscis  fur- 
nished with  a  brush  of  black  hairs  on  the  upper  part  near  the  apex. 

The  larva  of  this  species,  which  is  called  by  the  natives  the  Ver 
Palmiste,  is  considered  by  them  a  great  dainty. 

CALAPPA,  a  genus  of  Brachyurous  Decapod  Crustacea,  separated 
by  Fabricius,  and  formerly  embracing  the  genus  Hepatus  of  Latreille, 
though  now  restricted  to  the  following  form. 

Generic  Character  : — External  and  internal  antennae  similar  to  those 
of  the  Crab  (Cancer)  properly  so  called,  third  articulation  of  the  pedi- 
palpi  (pieds-machoires  exteVieurs)  terminated  somewhat  like  a  pointed 
hook ;  chelae  equal,  very  large,  compressed,  with  their  upper  edge, 
which  is  notched  or  crested,  very  much  elevated,  and  fitting  exactly 
to  the  external  border  of  the  shell  or  carapace,  so  as  to  cover  the 
entire  region  of  the  mouth  ;  the  rest  of  the  feet  short  and  simple ; 
carapace  short,  convex,  wider  posteriorly  than  anteriorly,  and  forming 
behind  a  vaulted  shield,  under  which  the  posterior  legs  are  hidden 
when  the  animal  is  in  a  state  of  repose;  eyes  mounted  on  short 
pedicles,  and  at  a  short  distance  from  each  other. 

The  genus  is  well  marked  by  the  peculiarities  of  the  shell  and 
chelae,  with  which  last,  as  with  a  shield,  the  Calappm  cover  the 
mouth  and  anterior  parts,  at  the  same  time  contracting  up  their  feet 
beneath  the  posterior  vaults  of  the  shell,  under  whose  hard  protection 
their  vulnerable  parts  are  comparatively  secured  from  the  attacks  of 
their  enemies.  They  are  called  by  the  French,  Migranes,  and  also 
Coqs  de  Mer,  from  their  crested  chelae,  as  well  as  Crabes  Honteux, 
from  their  appearing  to  hide  their  heads  and  smaller  limbs  behind 
their  large  chelae.  Their  geographical  distribution  is  wide.  The 
species  are  recorded  as  inhabiting  the  seas  of  the  Indian  Archipelago, 
and  of  Australia,  the  Pacific  and  Atlantic  oceans,  the  seas  of  South 
America,  &c.  The  proximate  form  is  found  in  the  genus  (Ethra 
of  Leach.  [03thra.] 

We  select  as  an  example  C.  granulata,  an  inhabitant  of  the  Medi- 
terranean Sea,  and  found,  according  to  M.  Risso,  most  frequently  in  the 
fissures  of  rocks 
near  Nice,  where 
these  crabs  reach 
to  the  depth 
of  90  feet.  The 
same  zoologist 
says,  that  the 
females  deposit 
their  eggs  in 
summer ;  and 
that  there  is  a 
variety  whose 
shell  is  six- 
toothed  poste- 
riorly, and 
whose  general 
colour  is  pale 
rose,  with  whit- 
ish feet  and 
brown  nails. 

The  following 
is  Desmarest's 
description  of 
C.  granulata: — 
Carapace  verru- 

cose,      marked  „  .         .  .,,„,„ 

... '  -        ,       .  Oalappa  granulata. 

with  tour  longi-  the  Umbs  exsertcd    b  the  ri  ht  che]a> 

tudinal  sutures,  ' 

and  having  on  each  side  before  it  begins  to  dilate  seven  teeth,  three 
short  and  obtuse,  and  four  more  strong  and  pointed  upon  the  borders 
of  the  enlarged  part,  with  two  other  smaller  ones  entirely  behind ; 
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front  bidentatcd ;  colour,  that  of  flesh  sprinkled  with  spots  of  carmine 
red;  length  2£  inches;  breadth  3  inches,  6  lines,  French. 

CALATHI'DIUM,  a  modern  name  for  the  fiower-head  of  the  plants 
called  Comyositce,  the  common  Calyx  of  Linnaeus.  It  consists  of  a 
flattish  or  conical  cellular  disk,  called  the  Receptacle,  upon  which  a 
number  of  small  flowers  are  very  compactly  arranged ;  and  its  surface 
is  either  naked  and  even,  except  so  far  as  the  scars  left  by  the  attach- 
ment of  the  flowers  render  it  otherwise,  or  covered  with  hairs, 
bristles,  or  scales,  named  Pale<e.  Its  margin  is  uniformly  furnished 
with  one  or  more  rows  of  small  leaves  or  scales  which  inclose  the 
flowers  as  within  a  cup.  The  form,  number,  texture,  and  proportions 
of  these-  scales  often  afford  good  generic  characters.  In  reality,  a 
Calathidium  is  a  short  spike  of  inflorescence,  the  receptacle  being  the 
depressed  axis,  its  paleaj  bracts,  and  the  external  scales  being  other 
bracts  in  a  more  perfect  state.  The  Daisy,  the  Dandelion,  and  the 
Sunflower,  offer  illustrations  of  this  form  of  inflorescence. 

CA'LATHUS,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Geodephciga  and  family  Harpalidce.  It  has  the  following 
characters : — Body  elongate,  somewhat  ovate,  slightly  pointed  pos- 
teriorly ;  thorax  wider  behind  than  before  ;  anterior  tarsi  with  the 
three  basal  joints  dilated  in  the  males  ;  claws  dentate  beneath  ;  palpi 
with  the  terminal  joint  almost  cylindrical,  and  truncated ;  labrum 
transverse,  and  slightly  emarginated  anteriorly. 

Upwards  of  twenty  species  of  this  genus  have  been  discovered, 
almost  all  of  which  are  European.    Their  general  colouring  is  black 

or  brown ;  one  or  two  metallic- 
coloured  species  however  are 
known.  In  England  eight  species 
have  been  enumerated,  most  of 
which  are  common.  Four  species 
may  be  found  under  stones  and 
rubbish  in  the  neighbourhood  of 
London ;  of  these  C.  cistcloidcs  ig 
exceedingly  common,  frequently 
being  met  with  in  pathways,  &c. ; 
it  is  about  half  an  inch  long,  and 
of  a  black  colour ;  the  antenna; 
are  pitchy  black,  with  the  basal 
joint  red  ;  the  legs  are  black,  and 
in  some  specimens  red.  The 
wood-cut  here  given  of  C.  latus 
will  enable  the  reader  to  form  an 
idea  of  their  general  appearance ; 
it  is  a  very  rare  species  in  this 
country,  and  differs  chiefly  from  the  one  above  mentioned  in  its  greater 
width,  and  the  thorax  having  the  lateral  margins  of  a  reddish  hue. 

CALCAIRE  GROSSIER,  the  coarse  calcareous  building-stone  of 
Paris,  which,  geologically  speaking,  is  coeval  with  the  blue  clay  of  the 
basin  of  London,  and  contains  many  identical  shells.  These  con- 
stitute the  types  of  the  Eocene  Tertiary  series  of  Mr.  Lyell. 

CA'LCAR,  a  genus  of  Coleopterous  Insects  belonging  to  the  section 
Hcteromcra  and  family  Tenebrionidce.  This  genus  is  distinguished 
from  the  allied  genera  {Hypophlmus,  Apis,  &c.)  by  having  the  body 
linear,  the  head  emarginated  anteriorly,  and  the  three  or  four  terminal 
joints  of  the  antenna?  nearly  globular;  the  thorax  is  longer  than 
broad,  truncated  anteriorly  and  posteriorly,  and  of  nearly  equal  width 
throughout. 

CALCAR,  or  Spur,  in  flowers,  is  a  hollow  projection  from  the  base 
of  a  petal,  and  has  usually  a  conical  figure.  It  was  called  Nectary  by 
Linnaeus,  but  it  rarely  secretes  honey.  Its  use  is  unknown.  The 
spurs  of  some  of  the  Orchidacew  are  several  inches  long,  and  many 
times  longer  than  the  flowers  to  which  they  belong,  hanging  down 
like  vegetable  tails. 

CALCAREOUS  SPAR.  Under  this  term  it  is  usual  to  include 
only  those  varieties  of  Carbonate  of  Lime  which  occur  in  distinct 
individual  crystals  of  the  rhombohedral  system,  the  name  never  being 
vised  to  denote  Arragonite,  or  any  crystals  of  carbonate  of  lime 
belonging  to  the  prismatic  system  ;  nor  is  it  usual  to  apply  it  to  those 
more  or  less  crystalline  limestones  of  which  marble  is  the  purest 
variety,  where  each  crystal  is  so  embedded  in  the  mass  as  to  have 
lost  all  individuality.  In  a  word,  these  rocks  are  of  such  importance 
and  interest  that  they  do  not  admit  of  our  treating  them  as  a  minera- 
logical  variety,  but  as  masses  formed  by  the  aggregation  of  numerous 
crystals  of  it.  These  are  noticed  therefore  under  the  heads  Limestone 
and  Marble,  while  we  shall  here  confine  ourselves  to  the  individual 
crystals  of  which  the  others  are  composed. 

This  substance  presents  us  with  one  of  the  most  interesting  objects 
which  can  engage  the  attention  of  the  mineralogist,  not  only  on 
account  of  the  important  part  it  plays  in  the  geological  structure  of 
the  earth,  being  frequently  almost  the  sole  ingredient  of  beds  of  rock 
of  great  thickness  and  extent,  produced  at  every  geological  epoch,  but 
ako  from  the  beauty  and  diversity  of  its  crystalline  forms,  and  from 
the  peculiarity  of  several  of  its  physical  properties.  The  study 
and  a  correct  knowledge  of  this  mineral  species  have  also  become 
of  still  greater  importance  since  the  discovery  of  the  principles  of 
isomorphism,  by  which  it  is  shown  that  it  is  the  most  perfectly 
developed  individual  of  a  very  large  class  of  the  mineral  salts  of 
carbonic  acid,  of  which  it  may  consequently  be  considered  the  type.' 


If  any  crystal  of  calcspar,  whatever  its  form,  be  carefully  examined, 
an  appearance  indicating  a  tendency  in  its  substance  to  break  or  split 
in  the  direction  of  three  planes  symmetrically  related  to  the  form 
may  be  perceived,  and  by  a  gentle  blow  the  whole  is  readily  reduced 
to  fragments,  each  of  which  may  with  a  little  care  be  brought  to  the 
form  of  the  rhombohedron  represented  in  fig.  2,  the  faces  of  which 
are  parallel  to  the  three  planes  of  cleavage  above  mentioned.  This, 
in  the  language  of  Haiiy,  is  the  primitive  form  of  calcspar,  and 
represents,  according  to  his  theory,  the  shape  of  the  ultimate  mole- 
cules or  atoms  of  carbonate  of  lime,  by  the  aggregation  of  which, 
according  to  certain  laws,  its  various  crystals  are  produced.  Although, 
this  rhombohedron  occiirs  rarely  or  never  as  an  unbroken  crystal  of 
pure  carbonate  of  lime,  it  is  nevertheless  the  most  convenient  ground- 
form,  to  the  axis  of  which  the  faces  of  all  other  crystals  of  this 
substance  may  be  referred,  and  it  is  therefore  selected  for  that 
purpose.  These  forms,  although  far  exceeding  in  number  those 
observed  in  any  other  mineral  species,  are  however  (omitting  the 

Fig.  1, 


Fig.  3. 


Fig.  5. 


Fig.  8. 


regular  hexagonal  prism,  c,  and  its  terminal  faces,  o,  fig.  6)  but  of 
two  kinds,  being  either  rhombohedrons,  of  which  varieties  are  repre- 
sented in  figs.  1,  2,  3,  and  4,  or  scalenohedrons,  one  of  the  most 
common  of  which  is  seen  in  fig.  5.  Their  relations  to  each  other  and 
their  combinations  have  been  developed  principally  by  Haiiy, 
Boumon,  and  Monteiro,  by  whom  no  less  than  30  different  rhom- 
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bohedrons  and  50  scalenohedrons  have  been  distinguished.  As  might 
naturally  be  expected,  the  combinations  resulting  from  so  large  a 
number  of  simple  forms  are  exceedingly  great,  and  Bournou,  who  has 
written  a  treatise  of  three  thick  volumes  on  this  mineral  and  Arra- 
gonite,  has  distinguished  no  less  than  700  varieties  of  form.  Of  these 
154  are  described  in  the  large  work  by  Haiiy,  accompanied  by  very 
accurate  drawings  of  each. 

A  general  knowledge  of  the  crystalline  form  of  this  mineral  may 
however  be  easily  obtained  by  acquiring  a  knowledge  of  the  relation 
of  the  faces  of  the  five  simple  forms  and  the  hexagonal  prism  referred 
to  above  ;  as  in  almost  all  the  more  ordinary  combinations  the  general 
feature  of  the  crystal  is  produced  by  one  of  these.  The  fig.  2,  which, 
as  has  been  already  stated,  is  considered  as  the  ground-form,  is  a 
rhombohedron,  the  faces  of  which  are  inclined  to  each  other  in  the 
terminal  edges  at  105"  5'.  This  form,  though  exceedingly  rare  in  pure 
calcspar,  is  however  the  prevailing  crystal  in  the  nearly  allied  species 
produced  by  the  combinations  of  the  carbonates  of  lime  and  magnesia, 
as  will  be  seen  by  referring  to  the  article  Dolomite.  In  deter- 
mining the  relations  of  any  form,  the  position  of  the  planes  of  this 
rhombohedron  in  reference  to  the  other  parts  must  first  be  fixed,  and 
this  is  readily  accomplished  in  every  case,  owing  to  cleavage-planes 
running  parallel  to  its  faces.  This  being  determined,  all  other  rhom- 
bohedrons  are  at  once  divided  into  rhombohedrons  of  the  first  order, 
such  as  fig.  4,  which  have  their  faces  situated  as  the  faces  of  the 
ground-form,  or  into  rhombohedrons  of  the  second  order,  the  faces 
of  which  are  situated  as  the  edges  of  the  ground-form,  as  is  the  case 
with  figs.  1  and  3. 

The  rhombohedron  fig.  1,  which  may  thus  be  seen  to  belong  to  the 
second  order,  is  readily  recognised  by  having  its  faces  g  making  the 
same  angle  with  the  vertical  axis  A  B  (fig.  2)  as  the  terminal  edges  of 
the  ground-form,  so  that  in  a  combination  the  terminal  edge  of  the 
ground-form  is  truncated  by  the  plane  g.  This  rhombohedron,  which 
is  called  the  first  obtuser,  has  the  angles  at  the  terminal  edges 
135°  57',  and  has  with  the  same  breadth  its  vertical  axis  one-half 
that  of  the  ground-form.  It  is  one  of  the  most  common  of  the 
rhombohedrons,  and  is  frequently  found  alone,  but  still  more 
frequently  in  combination  with  the  hexagonal  prism,  producing  the 
form  seen  in  fig  7.  It  occurs  frequently  at  Andreasberg,  in  the 
Harz,  and  in  the  mines  of  Derbyshire. 

The  rhombohedron  fig.  3  is  also  of  the  second  order,  and  is  called 
the  first  obtuser  :  its  terminal  edges  correspond  with  the  long  diago- 
nals of  the  faces  of  the  ground-form,  and  therefore,  with  the  same 
breadth,  its  vertical  axis  is  double  that  of  the  other  :  the  inclination 
of  the  faces  at  the  terminal  edges  is  78°  51'.  In  combination  with  the 
ground-form,  if  the  faces  /  predominate  the  form  P  appears  as  trun- 
cations of  the  terminal  edges ;  if  P  predominates,  the  faces  of  / 
produce  truncations  of  the  six  lateral  angles,  the  edges  of  intersection 
being  parallel  to  the  inclined  diagonals  of  P  for  two  faces,  and  with 
the  horizontal  one  for  the  third. 

The  rhombohedron  fig.  4  bears  to  fig.  3  the  same  relation  as  this 
does  to  the  ground-form,  the  terminal  edges  of  the  first  corresponding 
with  the  inclined  diagonal  of  the  second  :  the  inclination  of  the  planes 
to  each  other  in  the  terminal  edges  is  65°  50'. 

Fig.  5  is  one  of  the  most  common  scalenohedrons,  and  is  commonly 
known  as  the  Dog's-Tooth  Calcspar,  and  is  found  frequently  in  Derby- 
shire and  other  localities.  It  bears  a  close  connection  with  the 
rhombohedrons  P  and  m,  having  the  lateral  edges  of  the  first  and 
terminal  edges  of  the  latter,  so  that  in  combination  with  the  first  the 
form  fig.  8  is  jaroduced,  and  with  the  second  it  forms  a  bevelment 
of  the  terminal  edges  :  the  inclinations  of  the  faces  in  the  terminal 
edges  are  respectively  104°  38'  and  144°  24'.  This  form  frequently 
occurs  as  twins,  formed  by  two  crystals  growing  on  each  other,  their 
principal  or  vertical  axes  being  in  the  same  right  line,  and  the  two 
crystals  so  situated  that  the  obtuser  terminal  edges  of  the  one  abut 
on  those  of  the  other,  and  the  acuter  on  the  acuter. 

This  mineral  may  be  recognised  by  its  perfect  cleavage  parallel  to 
the  faces  P  :  the  specific  gravity  of  the  purest  crystals  is  2'721 ;  and 
the  hardness  is  in  the  scale  of  Mohs  3,  being  situated  between  gyps 
and  fluor-spar.  It  is  of  itself  colourless,  but  frequently  occurs  of 
various  tints  of  yellow,  green,  red,  brown,  and  even  black,  from  the 
admixture  of  impurities.  Its  glance  is  vitreous,  with  the  exception 
of  the  terminal  face  o,  which  generally  presents  a  mother-of-pearl 
lustre.  It  is  usually  more  or  less  translucent,  and  when  transparent 
produces  in  a  remarkable  degree  the  double  refraction  of  light :  this 
property  is  best  seen  in  the  varieties  obtained  from  Iceland,  and 
hence  known  as  Iceland-Spar,  and  occurs  as  the  ground-form,  being 
in  fact  merely  broken  fragments  of  other  larger  crystals. 

The  following  are  the  names  of  the  more  common  varieties  of  Cal- 
careous Spar  : — Iceland  Spar,  Satin  Spar,  Chalk,  Rock  Milk,  Calcareous 
Tufa,  Stalactites,  Stalagmite,  Limestone,  Oolite,  Pisolite,  Argentine, 
Fontainebleau  Limestone,  White  and  Clouded  Marbles,  Statuary 
Marble,  Compact  Limestone,  Stinkstone,  Anthraconite,  Plumbo-Calcite, 
Mineral  Agaric,  &c. 

CALCEDONY.  [Agate.] 

CA'LCEOLA,  an  extinct  genus  of  Brackiopoda,  which  occurs  in 
the  Palaeozoic  Strata,  and  especially  in  the  middle  group.  Calceola 
eandalina  occurs  in  this  position  in  the  Eifel,  and  in  South  Devon. 

CALCEOLA'RIA,  a  genus  of  very  ornamental  herbaceous  or 


shrubby  plants,  belonging  to  the  natural  order  Scrophulariacem.  Its 
distinctive  characters  are  principally,  the  flowers  being  diandrous, 
with  a  two-lipped  corolla,  the  lower  lip  of  which  is  much  larger  than 
the  upper,  and  inflated  so  as  to  resemble  a  bag.  All  the  species  are 
South  American,  and  are  confined  either  to  the  western  side  of  the 
Cordilleras,  or  to  the  southern  extremity  of  the  continent  and  its 
adjacent  islands  :  in  Chili  and  the  mountainous  parts  of  Peru  they 
are  so  common  as  to  give  a  peculiar  appearance  to  the  vegetation. 
Some  of  them  are  lowlanders ;  others  inhabit  the  highest  parts  of  the 
Andes  in  the  districts  just  below  the  regions  of  lichens  and  mosses; 
and  thus,  if  both  their  wide  geographical  distribution  and  the  various 
elevations  at  which  they  occur  are  taken  into  account,  they  are  exposed 
to  every  kind  of  climate  between  those  of  England  and  Barbary. 

The  greater  part  of  the  genus  has  yellow  flowers,  a  few  have  purple 
ones,  and  here  and  there  in  nature  species  occur  with  the  two  colours 
intermixed,  by  the  addition  of  spots  of  purple  to  the  yellow  ground- 
colour, the  latter  changing  the  former  to  a  deep  rich  brown.  By 
intermixing  artificially  the  two  colours  natural  to  the  genus  a  pro- 
duction of  hybrid  varieties  has  resulted,  and  some  crosses  of  extra- 
ordinary beauty  have  been  obtained,  especially  from  O.  intcgrifolia, 
corymbosa,  arachnoidea,  Chiloensis,  crenatijiora,  viscosissima,  &c. 

CALCITE.    [Calcareous  Spar.] 

CALEDONITE.  [Lead.] 

CALENDULA.  [Alauda.] 

CALE'NDULA,  a  genus  of  plants  belonging  to  the  natural  order 
Composite,  the  sub-order  Gorynibifero?,  the  tribe  Cynavete,  the  sub- 
tribe  Calendulaccce,  the  division  Calendulew.  It  has  an  involucre  of 
two  rows  with  equal  scales  ;  the  flowers  of  the  ray  ligulate,  pistil- 
liferous,  fertile ;  the  style  divided  at  top  into  two  stigmata ;  the 
flowers  of  the  disk  hermaphrodite,  barren,  the  style  undivided ;  the 
achenia  unequal,  curved,  toothed,  or  muricated. 

C.  arvensis,  Field-Marigold,  has  the  achenia  cymbiform,  muricated, 
incurved,  the  outer  ones  lanceolate,  subulate,  muricated  on  the  back. 
This  plant  is  common  on  the  continent  of  Europe,  and  is  found  in 
immense  numbers  in  some  of  the  vineyards  of  the  Rhine. 

G.  officinalis,  Common  Marigold,  has  cymbiform  achenia,  all  of  them 
incurved,  and  muricated.  This  is  the  Souci  du  Jardin  of  the  French, 
Gold-Blume  of  the  Germans,  and  Furrancio  of  the  Italians.  Although 
common  enough  now  in  the  gardens  of  Great  Britain,  and  frequently 
found  wild,  it  is  not  a  native  of  these  islands,  and  has  been  introduced 
from  the  south  of  Europe.  This  plant  is  a  great  favourite  in  gardens, 
and  continues  to  blossom  till  the  approach  of  winter.  It  is  often 
grown  in  churchyards  in  this  country,  and  in  cemeteries  on  the 
Continent,  but  this  practice  does  not  appear  to  be  connected  with  any 
superstition.  There  are  several  varieties  of  this  plant  found  in  gardens, 
as  the  orange-coloured,  the  lemon-coloured,  and  the  double.  It 
had  formerly  numerous  virtues  attributed  to  it,  but  independent  of 
the  bitterness  of  the  tribe  to  which  it  belongs,  and  a  rather  more 
powerful  volatile  oil  than  is  found  in  other  species  of  the  order,  it 
possesses  no  active  properties.  The  flowers  are  used  in  some  parts  of 
the  country  to  give  a  yellow  colour  to  cheese.  In  the  Clock  of  Flora 
of  Linnasus,  it  is  said  to  open  its  flowers  at  nine  in  the  morning  and 
to  close  them  at  three  in  the  afternoon.  C.  pluvialis  has  been  named 
from  its  flowers  closing  at  the  approach  of  rain.  The  petals  of  these 
plants  are  sometimes  employed  to  adulterate  saffron. 

(Loudon,  Encyclopaedia  of  Plants  ;  Koch,  Flora  Germanica.) 

CALIDRIS,  a  genus  of  Birds  belonging  to  the  order  Grallatorcs  and 
the  family  Charadriados.  It  has  the  following  characters  : — Beak  as 
long  as  the  head,  straight,  slender,  flexible,  compressed  at  the  base, 
with  the  point  dilated  and  smooth;  nostrils  basal,  lateral,  narrow, 
longitudinally  cleft  in  the  basal  furrow,  which  extends  to  the  smooth 
point  of  the  beak  ;  wings  of  moderate  length,  pointed,  the  first  quill- 
feather  the  longest ;  legs  of  mean  length,  naked  above  the  tarsal 
joint ;  feet  with  three  toes,  all  directed  forwards,  with  a  very  small 
connecting  membrane  at  their  base.  Gould,  in  his  '  Birds  of  Europe,' 
regards  the  Knot  (Tringa  canutus)  as  a  species  of  Calidris.  With  this 
exception  the  only  British  bird  which  is  a  species  of  this  genus  is 
G.  arenaria,  the  Sanderling.  It  is  an  inhabitant  of  most  of  the  shores 
of  Great  Britain  and  Ireland.  It  obtains  its  food  by  probing  the 
moist  sands  of  the  sea-shores,  from  which  it  obtains  minute  Mollusca, 
shrimps,  annelides,  &c.  It  visits  the  shores  of  Sweden,  and  is  stated 
to  breed  still  farther  north.  Sir  John  Richardson  says  it  breeds  on 
the  coasts  of  Hudson's  Bay.  It  does  not  appear  to  breed  in  the  British 
Islands.    (Yarrell,  British  Birds.) 

CALI'GUS,  a  genus  of  Entomostracous  Crustacea,  separated  by 
Miiller,  in  which  Latreille  and  Lamarck  include  the  genus  Pandarus 
of  Leach,  but  which  Desmarest  places  under  the  fourth  sub-division 
or  race  of  Poscilopoda  :  namely,  those  which  have  fourteen  feet,  of 
which  the  six  anterior  are  unguiculated,  the  fifth  pair  being  bifid  with 
the  last  joints  fringed  with  fine  hairs  in  the  form  of  cilia. 

It  has  the  body  depressed,  having  its  anterior  portion  covered  by  a 
membranous  shell  in  the  form  of  a  shield,  narrowed  posteriorly. 
Abdomen  narrower,  of  an  elongated  oval  or  nearly  square  shape,  and 
terminated  by  two  elongated  antennae-like  processes,  cylindrical  and 
simple.  There  are  two  small  conical  antennae  situated  on  the  anterior 
border  of  the  head,  and  directed  laterally,  and  at  the  internal  base  of 
these  are  placed  the  two  distant  eyes.  Beneath  the  head  there  is  an 
obtuse  beak. 
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Caligus,  together  with  Argulus,  and  other  of  its  congeners  of  the 
family  Siphonostomata,  are  commonly  known  among  the  fishermen  as 
Fish-Lice.  But  Caligus  is  without  the  cupping-glass-like  suckers,  by 
which  Argul us  adheres  to  its  slippery  supporters;  and  the  hooks  of 
the  anterior  pair.=  of  feet  are  the  principal  organs  by  which  the  former 
holds  on  to  the  fish.  [Argulus.] 

Argulus  and  Caligus  are  now  usually  regarded  as  types  of  distinct 
families  Argulidce  and  Caligida.  Argulus  is  tho  only  genus  in  the 
family  Argulidce.  With  Caligidce  are  included  the  following  British 
genera,  Lepeopthirus,  Chalimus,  Trebius. 

Dr.  Baird,  in  his  '  History  of  the  British  Entomostracous  Crustacea,' 
describes  four  species  of  Caligus  as  natives  of  Great  Britain. 

C.  Miilhri  is  found  parasitic  upon  the  Cod  {Morrhua  vulgaris)  the 
Brill  or  Brett  (Rhombus  vulgaris)  and  upon  several 
other  fishes.  The  following  description  is  from 
Baird  :— 

Female. — Carapace  oval,  rather  longer  thanbroad, 
narrower  at  upper  extremity ;  fronlal  plates  of 
considerable  size,  notched  in  the  centre ;  lemules 
well  developed ;  antennae  of  considerable  size ; 
basal  joint  large.  Thorax  shorter  than  the  cara- 
pace, about  half  the  size  ;  penultimate  joint  very 
small,  of  an  elongate  diamond  shape  ;  last  joint 
nearly  quadrilateral,  and  lobed  at  the  posterior  ex- 
tremity. On  each  lobe  there  are  two  very  small 
tubercles,  each  of  which  gives  off  two  short  setae. 
Abdomen  very  short  and  rounded,  broader  than 
long  ;  caudal  plates  terminated  by  three  tolerably- 
long  plumose  setae ;  internal  fork  with  simple  short 
obtuse  branches ;  second  pan-  of  foot-jaws  very- 
long,  the  last  joint  being  narrow,  long,  and  termi- 
nated by  two  curved  claws,  one  longer  than  the 
other;  fourth  pair  of  legs  stout,  the  first  joint 
broad  and  thick,  the  last  ending  in  one  long 
stout  curved  claw,  which  is  serrated  on  its  inner 
edge,  and  two  short  ones  ;  oviferous  tubes  of  considerable  length. 

Male. — In  the  male  the  last  joint  of  thorax  is  considerably  smaller 
than  in  the  female  and  more  rounded  ;  the  lobes  much  sharper,  and 
terminated  by  the  same  tubercles,  but  of  a  larger  size.  Abdomen 
about  two-thirds  the  size  of  the  last  joint  of  thorax  ;  second  pair  of 
foot-jaws  large. 

C.  diaphanus  is  found  on  the  turbot,  the  gurnard,  the  mackerel,  the 
plaice,  the  holibut,  and  other  fish. 

C.  rapax  has  been  taken  on  the  gurnard,  Lough  Neagh  trout,  brill, 
whiting,  dory,  and  common  dab. 

C.  centrodonti,  has  been  found  on  the  fins  and  tail  of  the  common 
Sea-Bream  (Pagellus  cenlrodontus)  alone. 

CALLA,  a  genus  of  plants  belonging  to  the  Arum  Tribe,  the  most 
remarkable  species  of  which,  C.  ^Ethiopica,  is  now  referred  to  Richardia. 

[RlCHARDIA.] 

CALLEI'DA,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Tmncatipennes  and  the  family  Brachinido?. 

This  group  was  separated  from  the  genus  Tarus  of  authors,  by 
Dejean,  and  is  chiefly  distinguished  by  the  species  having  the  penulti- 
mate joint  of  the  tarsi  bilobed. 

Upwards  of  twenty  species  of  this  genus  are  enumerated  in  Dejean|s 
catalogue,  most  of  which  are  of  brilliant  metallic  colouring,  and  inhabit 
the  hottest  climates,  in  1  oth  of  which  respects  they  likewise  differ 
from  the  typical  species  of  Tarns. 

CALLIANASSA,  a  genus  of  Macrourous  Decapod  Crustacea,  the 
chela3  of  which  are  very  unequal  both  in  form  and  in  their  proportions. 
The  carpus  of  the  largest  chela  is  transversal,  and  forms  a  common 
body  with  the  claw  ;  the  same  joint  of  the  other  chela  is  elongated. 
The  two  posterior  feet  are  nearly  didactylous.  The  external  foliation 
of  tho  lateral  fins  of  the  end  of  the  tail  is  larger  than  the  internal. 
The  carapace  is  slightly  elongated,  smooth,  and  terminated  suddenly 


Caligus  iliXllcri. 
View  of  back. 


which  is  found  on  the  sands  of  the  sea-shore  washed  by  the  tides  on 
the  French  and  English  coasts. 

CALLIANIRA,  or  CALLIAN  YRA,  a  genus  of  Ciliograde  Acalephm, 
established  on  no  very  sure  foundations  by  Peron  and  Lesueur,  in 
their  '  Memoir  on  the  Pttropoda,'  and  considered  by  them  to  belong 
to  the  type  of  the  Malacozoaria.  It  seems  however  from  its  structure 
that  in  its  general  character  it  ia  not  far  removed  from  Berbe. 
Lamarck,  who  perceived  this  relation,  states  that  it  was  first  estab- 
lished by  P£ron,  in  manuscript,  under  the  name  of  Sophia  ;  and  the 
species  described  by  him  had,  according  to  his  account,  a  membranous 
gelatinous  wing,  divided  into  two  large  folioles  provided  with  cilia 
on  their  margins. 

De  Blainville,  who  observes  that  Callianira  is  only  known  by 
figures  and  descriptions  not  very  complete  in  their  details,  states  that 
Slabber's  figure  copied  by  Bruguieres  was  drawn  after  an  animal  from 
the  coasts  of  Holland,  and  that  the  description  was  taken  from  another 
belonging  to  the  waters  of  Madagascar;  information  which  De 
Blainville  acknowledges  that  he  owes  to  Professor  Vanderhoeven.  De 
Blainville  adds  that  M.  Eschscholtz  refers  them  to  two  different 
species. 

The  following  is  the  generic  character  given  by  De  Blainville . — 
Body  regular,  gelatinous,  hyaline,  cylindrical,  elongated,  tubular, 
obtuse  at  the  two  extremities,  and  provided  with  two  pair  of  wing- 
shaped  appendages,  which  develop  themselves  in  large  foliations,  and 
are  fringed  with  a  double  row  of  vibratory  cilia  upon  their  edges.  A 
pair  of  tentaculiform  appendages,  branched,  and  not  ciliferous.  A 
large  transverse  opening  at  one  of  the  extremities,  and  probably 
another  smaller  one  at  the  other. 

Example,  Callianira  triploptera. 


Cullianassa  subterranea. 
a,  Intermediate  antenna ;  6,  external  antenna  ;  c,  right  chela. 

by  a  small  beak.  The  abdomen  is  of  considerable  size,  and  nearly 
membranous.  The  other  general  characters  are  those  of  Thalassina. 
[Thalassina.]    The  only  species  known  is  Callianassa  subterranea, 


Callianira  triploptera. 

CALLI'CERA,  a  genus  of  Insects  of  the  order  Diptera  and  family 
Syrphidce,  section  A  thericera.  This  genus  is  allied  to  Ceria  of  Fabricius, 
and  differs  principally  in  having  the  body  shorter  and  wider  in  propor- 
tion and  silky.  The  second  joint  of  the  antenna?  is  shorter  than  the 
last,  and  forms  with  it  an  elongated,  compressed,  slightly-curved  club. 

CALLICHRO'MA,  a  genus  of  Coleopterous  Insects  of  the  section 
Longicornes  and  family  Cerambycidce,  distinguished  from  the  allied 
genera  (Cerambyx,  Phcenicocerus,  &c.)  by  having  the  maxillary  palpi 
smaller  than  the  labial,  and  shorter  than  the  terminal  lobe  of  the 
maxillae.    The  posterior  tibiae  are  generally  much  compressed. 

As  in  the  genus  Cerambyx,  the  species  of  this  genus  emit  a  very 
agreeable  odour. 

CALLI'CHTHYS  (Linnaeus),  a  genus  of  Fishes  belonging  to  the 
section  Abdominal  Malacopterygii  and  family  Silwidce.  They  are 
distinguished  by  the  species  having  the  body  almost  entirely  protected 
by  four  ranges  of  large  hard  scaly  plates :  the  head  is  also  protected  with 
plates  of  the  same  texture;  the  snout  and  under  surface  of  the 
body  are  the  only  naked  parts.  The  mouth  is  not  deeply  cleft,  and 
is  furnished  with  four  long  cirri,  two  from  each  corner ;  the  teeth 
are  very  small ;  eyes  small,  and  situated  on  the  side  of  the  head. 

The  species  of  this  genus  generally  frequent  rivers  and  streams. 
Like  eels  they  can  live  for  a  considerable  time  out  of  water,  and  as 
they  are  natives  of  hot  climates  the  streams  which  they  inhabit  not 
unfrequently  dry  up  :  when  such  is  the  case  they  are  said  to  perform 
long  journeys  over  land,  directing  their  course  to  some  other  stream. 
In  some  instances  they  bury  themselves  in  the  mud.  Their  structure 
appears  to  fit  them  for  these  habits. 
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The  genus  Callichthys  appears  to  be  included  in  the  genus  Cata- 
phractus  of  Willughby  and  Ray  and  some  others  among  the  older 
authors. 

CALLI'DIUM,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Longicornes  and  family  Cerambycida.  It  has  the  following 
characters : — Body  depressed,  thorax  wider  than  the  head,  rounded 
at  the  sides ;  antennae  generally  shorter  than  the  body ;  palpi  rather 
short,  the  terminal  joint  thicker  than  the  rest,  and  truncated  at  the 
apex.  Legs  short;  femora  suddenly  thickened  towards  the  apex, 
especially  in  the  males  ;  tibiae  simple. 

Callidiv/m  Bajulus  is  not  an  uncommon  insect  in  this  country.  It 
lives  during  the  larva  state  in  fir-timber,  and  when  it  occurs  plenti- 
fully is  exceedingly  destructive.  The  perfect  insect  is  about  three- 
quarters  of  an  inch  long,  of  a  flattened  elongate  form,  and  dull  black 
or  pitch  colour ;  the  thorax  is  pubesoent  and  has  two  smooth  glossy 
tubercles  on  the  disc  ;  the  elytra  are  furnished  with  a  fascia  (more  or 
less  distinct)  of  silvery- white  hairs. 

Instances  have  been  recorded  of  these  insects  attacking  the  fir- 
rafters  of  houses,  to  which  they  are  of  course  exceedingly  injurious, 
and  we  have  known  instances  when  the  perfect  insects,  in  order  to 
effect  their  escape,  have  perforated  the  lead  with  which  the  house-top 
was  covered. 

In  many  of  the  deal  palings  in  the  neighbourhood  of  London,  and 
elsewhere,  numerous  oval-shaped  holes  (about  a  quarter  of  an  inch 
in  diameter)  may  be  observed ;  these  are  formed  by  the  perfect 
insect  of  this  species  of  Callidium  to  effect  their  escape,  having 
passed  through  the  larva  and  pupa  states  within  the  wood. 

Mr.  Stephens  in  his  '  Catalogue  of  British  Insects,'  enumerates 
thirteen  species  of  this  genus,  but  of  these  many  have  undoubtedly 
been  imported  in  foreign  timber. 

CALLIGONUM,  a  genus  of  plants  belonging  to  the  natural  order 
Polygonaceos,  of  which  one  species,  C.  Palladia,  yields  in  its  roots,  an 
amylaceous  gummy  matter,  on  which  the  Calmucks  feed  in  times  of 
scarcity.  The  fruits  and  branches  are  acid,  and  are  chewed  by  the 
same  people  to  allay  their  thirst.  This  plant  is  destitute  of  leaves,  and 
grows  in  great  abundance  on  the  sandy  steppes  of  Siberia.  (Lindley, 
Vegetable  Kingdom). 

CALLIMO'RPHA  (Latreille),  a  genus  of  Insects  belonging  to  the 
order Lepidoptera,  section  Noeturna,  and  family  Lithostidm  (Stephens). 
It  has  the  following  characters  : — Antennae  slightly  ciliated  in  the 
males ;  palpi  small,  three-jointed ;  legs  moderate,  the  hinder  tibiae 
each  with  two  pairs  of  spurs ;  body  slender,  especially  in  the 
males;  wings  large,  somewhat  triangular,  with  the  hinder  margins 
rounded. 

Callimorpha  Jacobcece,  the  Pink  Underwing,  is  a  very  beautiful  and 
common  moth.  When  the  wings  are  expanded  it  measures  about  an 
inch  and  a  half  in  width.  The  upper  wings  are  of  a  greenish-black 
colour,  with  two  round  pink  spots  at  the  apex,  and  an  oblong  dash  of 
the  same  colour,  extending  nearly  the  whole  length  of  and  parallel  to 
the  outer  margin.  The  under  wings  are  entirely  pink,  with  the 
exception  of  the  margins,  which  are  of  the  same  tint  as  the  ground- 
colour of  the  upper  wings.  The  head,  thorax,  abdomen,  and  legs 
are  entirely  black. 

The  caterpillar  of  this  moth  is  not  uncommon  in  the  neighbour- 
hood of  London.  In  some  situations  it  is  found  in  the  greatest 
abundance  in  the  month  of  June,  feeding  upon  the  flowers  of  the 
Ragwort  (Senecio  Jacobcea)  and  often  upon  Groundsel  (Senecio  vulgaris). 
It  is  of  a  bright  yellow  colour,  with  numerous  slender  black  bands, 
and  is  sparingly  covered  with  hair.  The  moth  appears  in  the  month 
of  May. 

CA'LLIODON,  a  genus  of  Fishes  of  the  section  Acanthopterygii 
and  family  Labridw.  This  genus  was  separated  from  that  of  Scarus 
(Linn.)  by  Cuvier,  and  differs  in  the  species  having  the  lateral  teeth 
of  the  upper  jaw  divided  and  pointed;  the  upper  jaw  is  also  furnished 
with  an  inner  range  of  small  teeth.  Scarus  spinidens  of  Quoy  and 
Gaimard  is  given  as  an  example  of  this  genus.  [Scarus.] 

CALLIO'NYMUS,  a  genus  of  Fishes  belonging  to  the  Abdominal 
Acanthopterygii  and  family  Gobiadw. 

The  species  of  this  genus  are  known  in  England  by  the  name  of 
Dragonets.  Their  branchiae  have  but  a  single  small  opening  placed 
near  the  nape  of  the  neck ;  their  ventral  fins  are  widely  separated, 
larger  than  the  pectorals,  and  situated  under  the  throat ;  the  head  is 
oblong  and  depressed ;  the  eyes  are  placed  on  the  top  of  the  head 
and  rather  close  together ;  body  smooth  and  without  scales  ;  inter- 
maxillaries  very  protractile;  teeth  small,  numerous,  and  placed  on 
the  jaws  only ;  the  anterior  dorsal  fin  has  the  first  ray  elongated. 

Two  species  of  this  curious  genus  (remarkable  for  the  peculiarities 
in  the  branchiae  and  ventral  fins  above  noticed)  are  found  on  our 
own  coasts.  C.  Dracunculus,  the  Sordid  Dragonet,  the  Fox  of  the 
Kentish  coast  and  the  Skulpin  of  Cornwall,  is  the  better  known,  being 
frequently  met  with  at  the  mouth  of  the  Thames.  It  is  about 
10  inches  long  and  of  a  reddish-brown  colour  above  ;  the  under 
parts,  the  head,  pectoral  and  ventral  fins  uniformly  white ;  the  dorsal 
fins  are  of  an  immaculate  pale-brown. 

C.  lyra,  the  Gemmeous  Dragonet,  Yellow  Skulpin  of  Cornwall  and 
Gowdie  of  Scotland,  very  closely  resembles  the  one  above  described, 
and  indeed  has  by  some  been  considered  as  the  same  species.  There 
appears  however  to  be  very  good  grounds  for  separating  them,  inde- 
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pendent  of  the  difference  of  colour.  The  prevailing  hue  of  this 
species  is  yellow  of  various  shades,  with  sapphirine  stripes  and  spots 
on  the  head  and  sides  of  the  body.  The  ventrals  and  caudal  fins 
are  bluish-black. 

In  the  Sordid  Dragonet  the  head  bears  the  proportion  of  one  to 
five  of  the  whole  length  of  the  fish,  and  is  of  the  form  of  an 
equilateral  triangle :  the  distance  between  the  eyes  and  the  nostrils 
is  only  equal  to  one  diameter  of  the  former. 

In  the  Gemmeous  Dragonet  the  head  is  of  an  oblong-ovate  form, 
and  its  length  compared  with  that  of  the  fish  is  as  one  to  four : 
this  species  may  also  be  distinguished  from  the  former  by  its  less 
depressed  form. 


Gemmeous  Dragonet  (QaUionymut  lyra). 


The  latter  species  has  been  found  on  various  parts  of  our  own  coast 
as  well  as  that  of  Ireland.  It  also  occurs  in  the  Mediterranean  and 
on  the  coast  of  Norway. 

The  Dragonets  live  at  the  bottom  of  the  water,  as  might  be  sup- 
posed from  the  disposition  of  the  eyes.  Their  food  consists  of  small 
shell-fish  and  worms.  They  are  sometimes  caught  by  the  shrimpers 
whilst  fishing. 

CALLI'STUS  (Bonelli),  a  genus  of  Coleopterous  Insects  belonging 
to  the  family  Harpalidw  (M'Leay).  The  following  are  its  cha- 
racters : — Three  basal  joints  of  the  anterior  tarsi  dilated  in  the  males. 
Palpi  with  the  terminal  joint  elongated,  rather  ovate,  and  terminated 
almost  in  a  point.  Antennae  filiform  and  slightly  compressed. 
Labrum  transverse,  emarginated  anteriorly.  Head  somewhat  tri- 
angular. Thorax  nearly  heart-shaped.  Body  rather  short  and 
depressed. 

Only  one  species  of  this  genus  has  hitherto  been  discovered,  but  it 
is  found  almost  all  over  Europe  :  it  is  not  uncommon  in  France,  and 
is  found  beneath  stones.    In  England  it  is  rather  scarce. 

This  species,  Callistus  lunatus,  is  conspicuous  in  the  cabinets  of 
British  insects  for  its  beauty.  It  is  about  a  quarter  of  an  inch 
long ;  the  head  and  under  parts  of  the  abdomen  are  of  a  greenish- 
black  colour,  the  thorax  is  reddish-yellow,  and  the  wing-cases  are 
yellow  with  six  black  spots,  placed,  two  at  the  base,  one  on  the  disc 
of  each  elytron  which  extends  to  the  outer  margin,  and  two  at  the 
apex ;  these  spots  are  large,  and  occupy  about  one-half  of  the  whole 
surface  of  the  elytra.  The  antennae  are  black,  with  the  two  basal 
joints  yellow.  The  legs  are  black,  with  the  base  of  the  femora  and 
tibiae  yellow.  The  head  and  thorax  are  very  thickly  punctured ;  the 
elytra  are  punctate-striated.  The  upper  parts,  with  the  exception  of 
the  head,  are  devoid  of  glossiness. 

CALLITHAMNION.  [Alga] 

CALLITRICHA'CEiE,  Starworts,  the  Callitriche  Tribe,  a  small 
natural  order  of  Achlamydeous  Dicotyledonous  Plants,  consisting  of 
a  few  obscure  floating  species,  all  of  which  belong  to  the  genus  Calli- 
triche. The  distinctive  character  resides  in  the  presence  of  several 
one-seeded  carpels  combined  into  a  single  pistil  with  two  styles,  and 
altogether  destitute  of  any  floral  covering.  Brown  and  many  others 
consider  the  order  related  to  Haloragew.  Lindley,  who  formerly 
placed  it  near  Podostemacece,  now  agrees  with  Endlicher  that  its 
proper  position  is  near  Euphorbiacece,  of  which  it  may  be  regarded  as 
an  aquatic  form.  In  the  genus  Callitriche  the  flowers  are  without 
calyx  or  corolla,  with  2  bracts  at  their  base  ;  1  stamen  ;  2  ovaries, 
each  2-lobed  and  imperfectly  2-celled ;  the  styles  2,  subulate; 
the  fruit  dry,  separating  into  4  indehiscent  carpels.  Kiitzing 
has  figured  a  deciduous  calyx  belonging  to  this  genus.  Five 
species  have  been  described.  Four  of  these  are  natives  of  Great 
Britain.  They  are  water-plants  with  smooth  leaves,  and  are  known 
by  the  name  of  Water-Starworts.  C.  verna  is  common  in  stagnant 
waters  and  slow  streams.  C.  platycarpa  is  found  on  mud  or  in 
shallow  water;  seldom,  and  then  apparently  by  accident,  in  deep 
water.  C.  pedunculata  is  found  in  marshes ;  and  Babington  has 
described  a  variety,  C.  p.  sessilis,  which  is  found  in  lakes.  C.  autum- 
nalis  is  found  in  streams,  but  is  rare.  The  surface  of  C.  verna,  and 
probably  of  the  other  species,  is  covered  with  rosette-formed  epidermal 
appendages.  The  same  bodies  are  found  on  Hippuris.  (Lankester, 
British  Association  Transactions  ;  Babington,  Manual  of  Botany.) 

CALLI'TRICHE.  [Callitrichacea] 

CALLITRIS,  a  genus  of  plants  belonging  to  the  natural  order 
Coniferm.  Dr.  Lindley  states,  on  the  authority  of  Brongniart  and 
Schousboe,  that  Sandarach  is  yielded  by  a  species  of  this  genus,  the 
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C.  quadrivalvis,  and  not  from  Juniperus  communis,  &s  is  frequently  sup- 
posed. He  also  adds  that  he  has  seen  "  a  plank  two  feet  wide  of  this 
Sandarach-Tree,  which  is  called  the  Arar-Tree  in  Barbary.  The  wood 
is  considered  by  the  Turks  indestructible,  and  they  use  it  for  the 
ceilings  and  floors  of  their  mosques."    (Lindley,  Vegetable  Kingdom.) 

CALLU'NA  (from  koKKvvu,  to  make  beautiful),  a  genus  of  plants 
belonging  to  the  natural  order  Ericacea.  It  has  a  4-parted  mem- 
branous coloured  calyx,  longer  than  the  4-cleft  campanulate  corolla, 
surrounded  by  four  green  bracts  ;  8  stamens,  with  dilated  filaments  ; 
the  capsule  4-celled,  the  dissepiments  adhering  to  the  axis ;  the  valves 
opening  at  the  dissepiments,  and  separate  from  them.  There  is  only 
one  species  of  this  genus,  the  Common  Heath  (C.  vulgaris).  It  is  a 
low  tufted  shrub  with  small  sessile  closely-imbricated  keeled  leaves, 
arranged  -  in  four  rows,  each  leaf  having  two  small  spurs  at  the  base, 
and  nearly  or  quite  smooth.  The  colour  of  the  flowers  varies  from  a 
deep  red  to  a  white,  and  numerous  varieties  have  been  named.  This 
plant  is  common  on  every  heath  in  Great  Britain.  The  varieties  are 
ornamental  when  planted  in  the  garden.  They  should  be  grown  in 
a  peat  soil,  and  may  be  propagated  by  layers  or  cuttings  under  a  bell- 
glass.    (Babington,  Manual  of  British  Botany.) 

CALOCHO'RTUS,  a  beautiful  genus  of  Bulbous  Plants  belonging 
to  the  natural  order  Liliacea',  and  nearly  allied  botanically  to  the 
fritillary  and  tulip,  from  both  of  which  it  is  immediately  known  by  the 
sepals  being  of  a  different  form,  colour,  and  texture  from  the  petals. 
Several  species  have  been  introduced  into  England  from  California, 
where  or  near  which  country  they  are  exclusively  found  wild.  Their 
exact  localities,  and  the  precise  conditions  of  climate  under  which  they 
occur,  are  however  nearly  unknown.  It  would  appear  that  they 
inhabit  a  mild  climate,  subject  to  rains,  and  a  moderately  high  tem- 
perature during  their  season  of  growth,  but  dry  and  cool  subsequently. 
Accordingly  it  is  found  that  in  this  country  they  do  not  succeed  very 
well  unless  they  are  cultivated  in  pits  where  they  are  protected  from 
frost  and  from  water  stagnating  about  their  roots,  and  can  be  exposed 
freely  to  light  and  air  when  growing.  They  are  so  exceedingly  im- 
patient of  wet  near  their  bulbs  when  not  in  a  growing  state,  that 
prudent  gardeners  take  the  precaution  to  dig  them  up  and  keep  them 
dry  from  the  time  when  the  leaves  are  withered  to  the  recommence- 
ment of  their  vegetation.  When  they  are  replanted  they  will  scarcely 
bear  any  water  until  the  young  leaves  begin  to  appear  above  the 
soil. 

CALOPHYLLUM  (from  Ka\6s,  beautiful,  and  <\>vk\ov,  leaf),  a  genus 
of  plants  belonging  to  the  natural  order  G-uttiferce.  It  has  a  bractless 
calyx,  consisting  of  from  2-4  unequal  coloured  sepals;  4  petals  (some- 
times 2)  opposite  the  sepals ;  indefinite  stamens,  free  or  connected  at 
the  base ;  filaments  short ;  anthers  inserted  by  their  base,  2-celled, 
bursting  longitudinally ;  the  style  twisted,  crowned  by  a  large  capitate 
stigma,  which  is  usually  lobed;  fruit  drupaceous,  globose  or  egg- 
shaped,  1-celled,  1-seeded ;  the  seeds  large.  The  species  are  trees,  the 
leaves  of  which  have  numerous  transverse  parallel  veins,  which  give 
them  a  very  beautiful  appearance. 

C.  Inophyllum  has  oblong  or  obovate  obtuse  leaves,  usually  emargi- 
nate  ;  round  branches ;  loosely  racemose  flowers ;  racemes  axillary, 
1-flowered ;  usually  opposite  peduncles.  This  tree  is  a  native  of  the 
East  Indies,  and  often  attains  a  height  of  90  or  100  feet.  It  has 
large  handsome  leaves  like  those  of  a  water-lily,  snow-white  fragrant 
flowers,  and  a  fruit  about  the  size  of  a  walnut.  When  the  trunk  is 
wounded  it  exudes  a  yellow  viscid  juice,  which  frequently  hardens  to 
the  consistence  of  a  gum.  It  is  a  common  plant  in  Malabar,  where  it 
yields  fruit  twice  a  year — in  March  and  September — and  frequently 
attains  the  age  of  300  years.  The  nuts  afford  a  fixed  oil,  which  is 
expressed,  and  used  for  burning  in  lamps,  for  making  ointment,  &c. 
This  tree  is  cultivated  in  Java  for  the  sake  of  its  shade  and  the 
fragrance  of  its  flowers.  The  bark  and  the  exudation  are  used  for 
medicinal  purposes. 

C.  C'alaba,  Calaba-Tree,  has  obovate  or  oblong,  obtuse  or  emarginate 
leaves ;  hermaphrodite  or  male  flowers ;  lateral  very  short  racemes. 
This  plant  is  a  tree  60  feet  in  height,  and  is  a  native  of  the  Caribbee 
Islands.  It  has  white  sweet-scented  flowers,  and  a  green  fruit  some- 
thing like  the  cornelian  cherry,  which  contains  a  white  solid  kernel. 
An  oil  is  expressed  from  the  seed  for  domestic  uses  and  for  burning 
in  lamps.  The  timber  is  used  for  various  purposes,  especially  for 
staves  and  cask-headings.  Lindley  says  that  "  the  true  East  Indian 
Tacamahaca  is  produced  by  Calophyllum  Calaba."  There  are  how- 
ever several  gums  brought  into  the  market  under  the  name  of  Taca- 
mahaca, of  which  formerly  more  was  used  than  at  the  present  day. 
The  'Tacamahaca  seu  Resina  Tacamahaca'  of  the  old  Pharmacopoeias 
appears  to  have  been  the  produce  of  the  Elaphrium  tomentosum  and 
E.  excelsum,  plants  belonging  to  the  natural  order  Amyridem.  It  is 
described  as  a  resin  of  a  brownish  yellow  colour,  spotted  with  white, 
easily  broken  into  pieces,  which  have  a  shining  fracture,  easily 
melting  in  the  fire,  and  having  a  pleasant  scent.  Cullen  says  that  it 
was  not  employed  in  his  day  "  as  an  internal  medicine ;  and  as  an 
external  I  cannot  perceive  its  virtues."  It  was  used  for  making 
plasters  as  a  counter-irritant,  for  which  there  are  forms  in  the  conti- 
nental Pharmacopoeias  at  the  present  day.  There  is  however  another 
form  of  Tacamahaca  brought  to  Europe  called  'Tacamahaca-in-Shells.' 
It  has  got  this  name  from  being  collected  in  little  gourd-shells.  This 
is  the  true  East  Indian  Tacamahaca,  which  is  collected  from  C. 
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Inophyllum  in  the  East  Indian  Islands  and  from  C.  Tacamahaca  in 
Madagascar  and  the  Mauritius.  C.  Brasiliense  yields  an  acrid  arcmatio 
lemon-scented  resin.  C.  angustifolium  is  the  Piney-Tree  of  Penang, 
and  yields  a  hard  timber. 

(Bischoff,  Medicinisch-Pharmaceutische  Botanih ;  Loudon,  Encyclo- 
paedia ;  Don,  Qard.  Diet. ;  Lindley,  Vegetable  Kingdom.) 

CA'LOPUS,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Stenelytra  and  family  QLdemeridce.  The  species  are  distinguished 
by  having  the  femora  of  the  posterior  legs  of  the  same  size  in  both 
sexes,  or  nearly  so ;  the  antennae  with  the  second  joint  much  shorter 
than  the  third,  more  or  less  serrated,  and  inserted  into  an  emargr 
nation  of  the  eyes.  [CEdemera.] 

CALOSO'MA,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Geodephaga  (M'Leay),  and  family  Carabidce.  It  is  known  by 
the  following  characters  : — Three  basal  joints  of  the  anterior  tarsi, 
in  the  males,  much  dilated,  the  fourth  joint  slightly  so  ;  antenna?  with 
the  third  joint  longer  than  the  rest ;  labrum  bilobed ;  mandibles 
simple,,  slightly  bent,  and  transversely  striated ;  thorax  short ;  elytra 
generally  rather  broad  and  short. 

This  genus  is  very  closely  allied  to  the  true  Carabi ;  indeed  so  much 
so,  that  it  is  difficult  to  point  out  any  very  tangible  distinguishing 
characters ;  and  yet  the  entomologist  is  seldom  puzzled  in  separating 
them,  even  without  close  examination. 

There  is  a  considerable  difference  in  the  general  appearance  of  the 
species  of  the  two  genera,  and  we  think  this  in  a  great  measure 
arises  from  the  comparative  proportions  of  the  head  and  thorax.  In 
Calosoma  these  parts  are  always  smaller  and  considerably  shorter  in 
proportion  to  the  body  (which  is  generally  broad)  than  in  Carabus. 
The  eyes  are  generally  more  projecting;  and  M.  Dejean  mentions  the 
larger-sized  jaws,  and  their  being  always  transversely  Btriated,  as  a 
good  distinction. 

To  the  genus  Calosoma  belongs  our  largest  and  most  beautiful 
British  Carabideous  insect,  the  C.  Sycophanta.    It  is  about  an  inch 

long ;    the  head, 

V  I  thorax,  and  under 

I  are  of  a  beautiful 

/sg^fttfa  blue  colour,  and  the 

-^jSiS^SsSwaSsS^^ss^  elytra    are  green, 

J^^^^f^^S^^SHf^^Vv  with  red  reflections 

■•■T^HKp^^S«Bft\\  ^*9*t~~*-'«k    more  or  less  con- 

~     jf^^jS^^^aHf  spicuous  in  different 

/               j&  >§§fc^S§s^B  examples ;  the  legs 

J  and    antennae  are 

^<«siw  Most  of  the  best 

J  British  collections 

/  *V  contain  this  insect, 

/  \  and     some  even 

\  several  specimens : 

Calosoma  Sycophanta.         *-  it  must  nevertheless 

be  considered  a  rare 

insect  in  this  island,  hardly  ever  more  than  one  specimen  having  been 
found  at  one  time.  In  France  and  Germany  it  is  not  uncommon, 
and  is  found  in  woody  districts.  Most  of  the  British  specimens  have 
been  taken  on  the  sea  coast. 

C.  Inquisitor  is  the  only  other  species  of  this  genus  found  in  this 
country.  It  is  about  three-quarters  of  an  inch  in  length,  and  of  a 
bronze  or  brassy-green  above,  and  black  beneath.  This  species, 
though  by  no  means  common,  is  far  more  abundant  than  the  last. 
It  has  been  frequently  met  with  crawling  up  the  trunks  of  oak-trees 
in  the  spring  of  the  year,  about  the  time  that  that  tree  begins  to  put 
forth  its  leaves.  Most  probably  it  feeds  upon  the  young  caterpillars, 
which  are  then  abundant. 

Unlike  most  genera  of  insects,  this  appears  to  be  confined  to  no 
particular  quarter  of  the  globe,  species  having  been  met  with  in  almost 
all  countries.  About  thirty  species  are  known  ;  their  prevailing  colours 
are  various  shades  of  green,  generally  of  a  brassy  hue,  and  sometimes 

CALOTHRIX.  [Alg-e.] 
CALOTRAGUS.  [Antilopejs.] 

CALOTROPIS,  a  genus  of  plants  belonging  to  the  natural  order 
Asclepiadacece.  One  species,  C.  gigantea  (Asclepias  gigantea,  Linna?us). 
is  the  Mudar-Plant,  Akund  or  Yercum  of  the  Hindoos.  .,  It  yields  a 
milky  juice,  which  is  extensively  used  in  India  as  a  medicinal  agent, 
as  are  also  the  root  and  bark.    [Modab,  in  Arts  and  Sc.  Div.] 

CALPE.  [AcalephjE.] 

CALTHA,  a  genus  of  plants  belonging  to  the  natural  order  Ranun- 
culacece.  Two  species  are  met  with  in  this  country ;  one,  C.  palustris, 
the  Water-Caltrops  or  Marsh-Marigold,  commonly  in  meadows  and 
by  the  side  of  wet  ditches.  It  is  very  much  like  a  Ranunculus,  from 
which  genus  Caltha  chiefly  differs  in  having  a  calyx  and  corolla  mixed 
together,  no  scale  at  the  base  of  the  petals,  and  many  seeds  in  each 
carpel.  The  other  species  is  C.  radicans,  which  is  very  local.  The 
species  partake  of  the  acridity  of  Ranunculus  itself. 

CALUMBO-ROOT,  the  bitter  tonic  root  of  an  African  plant  called 
Cocculus  palmatus.  [Cocculds.] 

CALYCANTHA'CEiE,  Calycanths,  the  Calycanthus  Tribe,  a  natural 
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order  of  hardy  Dicotyledonous  Plants,  well  known  in  gardens  for  the 
delicious  fragrance  of  their  blossoms.  They  are  in  some  respects 
allied  to  the  Magnolia,  or  Star-Anise  Plant  (Illicium),  in  consequence 
of  their  chocolate-coloured  flowers  with  the  segments  overlying  each 
other  in  several  rows,  and  because  also  of  their  peculiar  fragrance ; 
their  true  affinity  is  however  with  Rosacea;,  as  the  mass  of  their 
characters  sufficiently  proves ;  especially  the  unusual  circumstance  of 
the  cotyledons  of  the  embryo  being  rolled  up  both  in  this  order 
and  in  the  genus  Chamcemeles  in  Rosacea?. 

Calycanthacece  consist  of  but  two  genera,  Calycanthus  and  Chimo- 
nanthus,  which  agree  in  having — 1st,  an  imbricated  calyx  and  corolla 
that  pass  insensibly  into  each  other,  and  combine  at  their  bases  into 
a  thick  fleshy  tube ;  2nd,  a  small  number  of  perigynous  stamens, 
whose  anthers  are  adnate  and  are  tipped  by  a  projection  of  the 
connective ;  3rd,  several  one-seeded  nuts  inclosed  in  the  tube  of  the 
calyx ;  and  4th,  a  convolute  embryo,  destitute  of  albumen.  Their 
wood  is  remarkable  for  the  glandular  nature  of  the  woody  tubes; 
and  for  having,  in  addition  to  the  usual  structure  of  exogens,  four 
imperfect  axes  with  concentric  circles,  lying  at  equal  distances  in 
the  bark  near  the  circumference,  on  which  they  produce  externally 
four  elevated  lines  or  wheals. 

The  two  genera  are  thus  distinguished :  —  Calycanthus,  or  the 
Carolina  Allspice,  has  48  stamens  arranged  in  four  rows,  the  inner- 
most being  rudimentary ;  and  a  great  many  nuts  inclosed  in  a  calyx, 
which  is  naked  at  its  apex.  It  consists  of  small  shrubs,  natives  of 
North  America,  with  fragrant  chocolate-coloured  flowers,  appearing 
along  with  th'e  leaves  in  May  or  June. 

Chimonanthus,  or  the  Japan  Allspice,  has  10  stamens,  all  perfect 
and  inserted  in  a  double  row ;  only  one  or  two  nuts  to  each  calyx- 
tube,  which  is  crowned  and  closed  up  by  the  permanent  recurved 
stamens.  The  only  species  is  found  wild  in  Japan,  and  has  fragrant 
lemon-coloured  blossoms,  appearing  in  the  winter  after  the  fall  of 
the  leaves.  Botanists  call  it  Chimonanthus  fragrans,  and  distinguish 
three  varieties  : — 1st,  the  pale  kind,  which  has  long  been  in  gardens, 
and  has  flowers  the  colour  of  which  is  very  slightly  yellow ;  2nd, 
the  large-flowered,  with  bright  yellow  flowers  twice  as  large  as  those 
of  the  last ;  and  3rd,  the  small-flowered,  which  is  in  all  respects  the 
same  as  the  first,  except  that  its  blossoms  are  less  than  half  the 
size.    These  plants  are  multiplied  with  some  difficulty  by  layering. 

(Lindley's  Vegetable  Kingdom.) 

CALYCANTHUS.  [Caltcanthacejs.] 

CALYCERA'CE/E,  Calycers,  a  small  natural  order  of  Monopetalous 
Dicotyledons,  differing  from  Compositm  in  nothing  but  their  seeds 
having  albumen,  and  being  pendulous,  and  in  their  anthers  being 
only  half  syngenesious.  It  has  five  genera  and  ten  species.  They 
are  natives  of  South  America,  but  more  especially  of  South  Chile. 

CALYCIFLO'R/E,  an  artificial  division  of  Polypetalous  Dicotyle- 
donous Plants,  proposed  by  Jussieu  and  adopted  by  De  Candolle.  It 
is  characterised  by  the  stamens  adhering  more  or  less  to  the  side  of 
the  calyx ;  or,  in  the  language  of  the  French  school  of  botanists, 
being  perigynous. 

CALYCOPHYLLUM  (from  K<£A.uf,  calyx,  and  <pv\\ov,  leaf),  a  genus 
of  plants  belonging  to  the  natural  order  Cinchonacece.  It  has  the 
limb  of  the  calyx  truncate  or  bluntly  5-toothed,  one  of  the  teeth 
expanded  into  a  petiolate  coloured  membranous  leaf ;  the  corolla 
campanulate  or  funnel-shaped  with  a  5-plaited  limb ;  5  stamens,  the 
filaments  rising  from  the  throat  free,  the  length  of  the  corolla  ;  the 
anthers  oval,  exserted ;  the  style  ending  in  2  reflexed  stigmas ; 
the  capsule  dehiscing  at  the  apex,  oblong,  2-celled,  many-seeded ;  the 
seeds  fixed  to  the  linear  placenta,  imbricate,  oblong,  girded  by  a  very 
narrow  membranous  wing.  The  species  are  small  smooth  trees,  with 
opposite  glabrous  leaves,  short  stipules,  and  flowers  disposed  in 
axillary  and  terminal  dichotomous  corymbs. 

One  of  the  most  remarkable  species  of  this  genus  has  been  de- 
scribed by  Sir  Robert  Schomburgk  as  a  native  of  British  Guyana. 
There  are  several  genera  closely  allied  to  Calycophyllum,  as  Musscenda 
Pinhneya,  &c,  in  which  one  of  the  teeth  of  the  calyx  expands  into  a 
petioled  and  coloured  leaf  of  a  membranaceous  texture.  In  the  species 
discovered  in  Guyana  the  bract-like  exjjansion  of  the  calyx  has  a  rose 
colour,  and  as  the  flowers  are  very  numerous  the  whole  tree  assumes 
the  colour  of  the  rose.  In  describing  the  discovery  of  this  plant,  Sir 
Robert  says,  "  Let  imagination  convey  you  to  the  great  garden  of 
nature  in  Guyana,  clothed  in  tropical  exuberance  ;  and,  among  those 
productions  of  a  congenial  sun  and  fertile  soil,  figure  to  yourself  trees 
from  40  to  50  feet  high,  presenting  a  mass  of  leaves  the  colour  of 
our  favourite  flower,  from  a  deep  pink  to  the  lightest  rose,  and 
perhaps  your  fancy  will  assist  you  to  form  some  idea  of  the  picture 
I  beheld  at  one  of  the  valleys  of  the  river  Rapunnuni,  where  a  high 
mountain  on  the  river's  left  bank  turns  its  bed  boldly  to  the  east. 
The  banks  of  the  stream  and  the  steep  side  of  the  hill  were  alike 
covered  with  trees  clothed  with  rose-coloured  leaves ;  and  only  on  a 
near  approach  could  the  shining  green  leaves  and  the  spikes  of 
flowers  of  a  velvety  blue  be  discovered." 

This  plant  is  called  by  its  discoverer,  in  honour  of  the  present  Lord 
Derby,  Calycophyllum  Stanleyanum.    The  wood  of  the  tree  is  very 
hard.    It  is  very  bitter  to  the  taste,  and  like  the  rest  of  the  order  is 
probably  febrifugal. 
(Hooker,  London  Journal  of  Botany,  1844.) 


CALY'MENE,  the  generic  title,  in  Brongniart's  classification  of 
Trilobites,  for  the  species  of  Crustacea  allied  to  the  well-known  Dudley 
fossil,  Calymene  Bhmxenbachii.  [Trilobites.] 

CALYMMA,  a  genus  of  Ciliograde  Acalephcs,  thus  characterised  by 
Eschscholtz : — Body  but  little  elevated,  compressed,  widened,  as  it 
were,  and  provided  on  each  side  with  a  considerable  appendage, 
taking  its  rise  from  four  other  smaller  appendages,  free  at  their 
extremity,  near  the  mouth,  and  furnished  with  the  series  of  cilia. 
The  species  on  which  this  genus  was  established  was  taken  in  the 
South  Seas  near  the  equator. 

CALY'PTRA,  in  Botany,  a  name  given  to  a  hood-like  body 
connected  in  some  plants  with  the  organs  of  fructification.  In  the 
genus  PUeanthus  it  covers  over  the  flower,  and  is  formed  of  united 
bracts ;  in  Eucalyptus  and  Eudesmia  it  is  simply  a  lid  or  operculum 
to  the  stamens,  and  is  produced  in  the  former  by  the  consolidated 
sepals,  in  the  latter  by  the  petals  in  the  same  state  :  in  mosses  it  is 
seated  upon  the  end  of  the  fruit-stalk,  inclosing  the  spore-vessel,  and 
is  a  leaf  rolled  round  the  latter  and  torn  away  from  its  base.  In 
Jungermannia  it  exists  in  the  form  of  a  cup  or  wrapper  at  the  base  of 
the  fruit-stalk,  which,  instead  of  carrying  it  up  upon  its  point,  pierces 
through  its  apex  and  leaves  it  behind. 

CALYPTR^ETD^33,  a  family  of  Gasteropodous  Mollusca,  formerly 
arranged  under  the  genus  Patella  of  Linnreus,  and  known  by 
collectors  as  Chambered  Limpets,  comprising  the  genera  Calyptrcea 
and  Crepidula  of  Lamarck,  with  the  sub-genera  into  which  they  have 
been  divided  by  Lesson. 

"When,"  says  M.  Deshayes,  in  his  edition  of  Lamarck,  "collections 
contained  but  a  small  number  of  Calyptrcece  and  Crepidulw,  and  when 
the  animals  of  these  two  genera  were  unknown,  it  was  natural  and 
proper  to  preserve  them  both  ;  but  now  the  resemblance  of  the 
animals  of  these  two  genera  is  proved,  not  only  by  what  M.  Cuvier 
formerly  stated  in  the  '  Annales  du  Museum,'  but  also  by  the  more 
recent  works  of  M.  Lesson,  of  Messrs.  Quoy  and  Gaimard,  and  of  Mr. 
Owen.  Already  we  had  perceived,  in  publishing  our  work  upon  the 
environs  of  Paris,  as  well  as  in  our  articles  '  Calyptrcea'  and  '  Crepidula' 
in  the  '  Encyclopedie,'  that  there  existed  a  great  resemblance  between 
the  shells  of  these  two  genera.  One  sees  in  effect,  in  certain  Crepi- 
dula:, the  summit  taking  a  spiral  shape  upon  the  side  of  the  shell,  and 
raising  itself  insensibly  in  a  succession  of  species  so  as  to  show  an 
incontestable  passage  between  the  Crepidula:  and  spiral  Calyptrcea:, 
which  we  would  particularly  designate  by  the  name  of  Trochiform 
Calyptrwa.  As  in  the  Calyptrcea:,  properly  so  called,  there  exist  a 
certain  number  of  particular  forms  which  may  serve  to  group  them 
in  sections,  it  was  necessary  to  see  whether  the  species  having  in  their 
interior  a  lamina  or  plate  of  a  funnel  shape  afforded  proof  of  a 
passage  to  the  Crepidula,  like  those  which  are  trochiform.  This 
passage  does  exist ;  so  that  from  the  entire  facts  we  may  come  to  the 
conclusion  that  the  two  genera,  Calyptrcea  and  Crepidula,  ought  to  be 
united  for  the  future  in  the  system.  This  conclusion,  which  we  had 
in  some  sort  foreseen,  has  been  rigorously  drawn  and  proved  by 
incontestable  evidence  in  the  work  lately  published  by  Mr.  Broderip, 
in  the  first  volume  of  the  '  Transactions  of  the  Zoological  Society  of 
London.'  M.  Lesson,  in  the  conchological  part  of  the  great  work 
published  on  the  return  of  the  expedition  in  the  corvette  La  Coquille, 
had  attempted  to  establish  in  the  united  genera  Calyptrcea  and 
Crepidula  many  sub-genera,  of  which  some  have  been  adopted  by  Mr. 
Broderip  as  sections  of  the  entire  genus  Calyptrcea.  These  sections, 
of  which  some  persons  think  that  they  can  make  genera,  are  con- 
nected one  with  another  by  the  strongest  affinities,  and  cannot  be  sepa- 
rated into  genera  on  account  of  the  resemblance  olrthe  animals." 

Deshayes  then  proposes  the  following  sections  of  the  great  genus 
Calyptrcea  : 

1.  Those  which  have  in  their  interior,  and  fixed  to  the  summit,  a 
shelly  plate,  hollowed  out  into  a  sort  of  gutter,  which  may  be  com- 
pared to  a  hollow  cone  of  paper  cut  longitudinally  in  two,  and  of  which 
one  portion  has  been  removed.    (Calyptrma  equestris.) 

2.  Those  which  have  a  delicate  plate  or  lamella  in  the  form  of  a 
funnel,  fixed  either  to  the  side  or  the  summit :  a  well-defined  section, 
representing  nevertheless  a  passage  towards  some  of  the  Crepidulw. 

3.  Uniting  all  the  species  from  those  which  begin  to  have  a  very 
short  lamella  attached  to  the  internal  side  (Calyptrwa  extinctorium) 
to  those  whose  lamella  forms  spiral  turns  (Calyptrcea  trochiformis),  the 
gradations  being  very  insensible.  To  this  section  M.  Deshayes  thinks 
that  many  of  Lamarck's  Crepidulce  should  be  referred. 

4.  Crepidula,  properly  so  called.  This  section  he  says  might  be  sub- 
divided, taking  for  a  basis  of  the  subdivision  characters  of  less  value 
than  those  relied  on  for  forming  the  four  principal  sections. 

Some  idea  of  the  variety  of  shape  to  which  these  shells  are  subject 
may  be  obtained  from  the  following  passage  in  Mr.  Broderip's  paper : — 
"  I  have  before  me  specimens  taken  from  under  the  same  stone,  evidently 
of  the  same  species,  varying  in  shape  from  a  regular  high  cone  to  an 
almost  flat  surface,  with  nearly  every  intervening  irregularity  of  cir- 
cumference that  can  be  imagined." 

The  species  of  Calyptrceidw  are  numerous  and  widely  diffused; 
but  the  great  development  of  the  form  is  to  be  found  in  warm  climates, 
where  many  of  the  species  attain  considerable  size,  and  are  remarkable 
for  their  form  and  the  richness  of  their  colour.  They  are  found  stick- 
ing on  rocks,  on  and  under  stones,  on  other  living  and  dead  shells  and 
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submarine  substances  at  depths  varying  from  the  surface  to  40  fathoms, 
on  sea-coasts,  in  actuaries,  and  in  tidal  rivers. 

Two  genera  of  this  family  have  representatives  in  the  British  seas — 
Pileopsis  and  Calyptrcea.  Each  genus  has  one  species.  Pileopsis  Hun- 
garicus  is  a  common  Limpet  on  our  shores,  and  is  known  by  the 
name  of  the  Bonnet  or  Large  Foolscap  Limpet.  Calyptra  Sinensis  is 
essentially  a  southern  British  shell.  It  does  not  range  north  of  Britain, 
but  extends  southward  to  the  Mediterranean.  Both  these  species  are 
found  fossil,  and  date  back  as  far  as  the  Coralline  Crag. 

CALYSTE'GIA  (from  Ka\t>f,  calyx,  and  ori-yu,  to  cover),  a 
genus  of  plants  composed  of  species  formerly  included  under  Convol- 
vulus, and  separated  by  Robert  Brown.  It  is  distinguished  by  two 
large  bracts  which  inclose  the  flower.  It  has  a  5-parted  calyx,  a  cam- 
panulate  5-plicate  corolla,  one  style,  a  2-lobed  stigma,  globose  or  terete 
lobes,  a  2-celled  ovarium  with  2  ovules ;  the  capsule  only  1-celled  from 
the  shortness  of  the  dissepiment.  The  species  are  lactescent,  glabrous, 
twining  or  prostrate  herbs,  with  solitary  1-flowered  peduncles. 

C.  Sepiwm,  Great  Bindweed,  has  sagittate  or  cordate  very  acute 
leaves ;  lobes  truncate,  entire,  cordate,  keeled  ;  acute  bracts,  longer 
than  the  calyx,  but  one-half  shorter  than  the  corolla ;  the  peduncles 
square ;  sepals  acute.  This  is  the  Convolvulus  Sepium  of  older  botanists. 
The  genus  Calystegia  is  not  adopted  by  Koch,  Babington,  and  other 
botanists.  It  is  a  native  of  Europe,  in  hedges,  and  is  found  in  Great 
Britain  very  common.  It  possesses  apparently  the  properties  of  the 
genus  Convolvulus.  Haller  and  Withering  state  that  the  expressed 
juice  of  the  root  may  be  used  as  a  substitute  for  scammony.  It  is 
sometimes  called  German  Scammony.  In  doses  of  20  or  30  grains  it 
has  been  recommended  as  a  hydragogue  cathartic  in  dropsies,  by 
Mason  Good. 

C.  Soldanella,  Sea  Bindweed,  has  trailing  glabrous  rather  fleshy 
leaves,  reniform,  entire,  or  a  little  angular  ;  peduncles  angular,  angles 
winged ;  bracts  large,  ovate,  blunt,  mucronate,  generally  shorter  than 
the  calyx.  It  is  a  native  of  many  parts  of  Europe  on  the  sea-coast, 
and  also  some  parts  of  Asia.  It  is  common  on  the  coasts  of  Great 
Britain.  The  young  stalks  are  sometimes  eaten  pickled.  The  juice 
of  the  mature  plant  is  however  a  cathartic. 

Several  other  species  of  this  genus  are  described.  Like  the  Convol- 
vuli  they  are  elegant  plants  in  blossom,  and  aie  of  the  most  easy 
culture.  They  may  be  propagated  by  pieces  of  the  root  or  by  seeds. 
The  C.  Soldanella  should  now  and  theu  be  watered  with  salt  water. 

(Don,  Gardener's  Dictionary.) 

CALYX,  the  external  wrapper  of  a  flower  within  the  bracts. 
Usually  it  is  green  and  leaf-like,  sometimes  however  it  is  coloured  like 
a  corolla,  from  which  it  is  only  known  by  its  being  the  outermost  of 
the  rows  of  floral  envelopes.  It  consists  of  leaves  called  sepals,  which 
are  sometimes  separate,  when  the  calyx  is  polysepalous,  and  sometimes 
united  into  a  sort  of  cup  by  the  edges,  or  monosepalous.  Occasionally 
it  is  converted  into  feathery  or  short  divisions,  when  it  is  named  pap- 
pus ;  or  it  is  altogether  .reduced  to  a  small  rim,  so  as  to  be  hardly 
visible.  In  some  plants  it  grows  to  the  sides  of  the  ovary,  and  is  tech- 
nically called  superior,  while  it  is  named  inferior  if  it  is  quite  sepa- 
rate from  that  part.  Its  segments  are  usually  of  the  same  number  as 
those  of  the  corolla,  and  alternate  with  them.  The  office  of  the  calyx 
appears  to  be,  in  its  ordinary  green  state,  merely  that  of  protecting 
the  tender  parts  that  are  formed  within  it ;  but  when  it  is  coloured 
and  similar  to  a  corolla,  we  can  scarcely  doubt  that  in  such  cases  it 
also  performs  the  part  of  a  corolla.  [Corolla.]  In  some  instances, 
as  in  that  of  pappus,  it  seems  merely  intended  as  a  means  of  trans- 
porting seeds  to  a  distance  by  enabling  them  to  catch  the  wind  by  the 
wings  which  it  at  that  time  resembles.  This  is  especially  seen  in  many 
of  the  fruits  of  Composites.  The  foliar  nature  of  the  sepals  is  well  seen 
in  the  cases  of  Calycophyllum,  Musscenda,  &c,  where  the  sepals  natu- 
rally grow  into  leaves. 

CAMASSIA,  a  genus  of  Bulbous  Plants  belonging  to  the  natural 
order  Liliacea.  The  bulbs  of  one  of  the  species  (C.  esculenta)  are  eaten 
by  the  North  American  Indians  under  the  name  of  Quamash. 

CAMBING  OUTAN.  [Antilopeje.] 

CAM'BIUM,  a  viscid  substance  that  appears  in  the  spring  between 
the  wood  and  bark  of  exogenous  trees.  It  is  in  this  substance  that 
the  young  cells  are  formed  which  become  the  wood  of  the  following 
year.  This  substance  disappears- every  spring  after  the  complete 
formation  of  the  wood,  which  then  adheres  firmly  to  the  bark ;  but 
it  re-appears  whenever  the  plant  is  again  called  into  growth,  as  at 
midsummer  in  those  species  which  shoot  twice  a  year,  like  roses, 
peaches,  &c. 

CAMBOGE.  The  produce  of  several  species  of  plants  belonging  to 
the  natural  order  Guttifera  is  known  by  this  name.  It  is  a  gum-resin, 
and  has  purgative  properties.  On  account  of  its  bright  yellow  colour 
it  is  also  used  as  a  pigment.  [Stalagmites  ;  Garcinia  ;  Clusiacej!.] 

CAMBRIAN  ROCKS.  Science  is  indebted  to  Professor  Sedgwick 
for  having  established  in  North  Wales,  beyond  a  doubt,  the  important 
fact,  that  beneath  the  slates  and  flags  of  Denbighshire,  which  belong 
to  the  Upper  Silurian  Strata,  occur  in  the  Berwyn  Mountains  and  in 
the  vicinity  of  Bala  other  strata  containing  Lower  Silurian  fossils,  to 
the  extent  of  several  thousand  feet  in  thickness.  In  South  Wales  the 
progress  of  the  Geological  Survey,  under  Sir  H.  De  la  Beche,  has  esta- 
blished the  fact  of  very  considerable  thicknesses  of  partially  fossiliferous 
rocks  beneath  the  Llandeilo  (or  Lowest  Silurian)  Strata  of  Murchison. 


By  these  labours  we  perceive  that  the  Palaeozoic  forms  of  organisation 
descend,  in  Wales,  many  thousand  feet  below  the  lowest  recognised 
Silurian  strata,  and  the  subjoined  view  of  the  nomenclatures,  sepa- 
rately proposed  by  Sedgwick  and  Murchison,  will  give  an  idea  of  tho 
relations  of  these  rocks. 

Upper  Silurian,    f  Ludlow  Rocks. 
(Murch.)        \  Wenlock  Rocks. 


Lower 
Palmozoic 
Strata. 


Cambrian 
Strata. 
(Sedgw.) 


Lower  Silurian. 
(Murch.) 

Groups  yet 
to  be 
named. 


Caradoc  Rocks. 
Llandeilo  Rocks. 


Hypozoic  Strata  of  Cumberland  and  Scotland. 

Thus  it  appears  that  the  Cambrian  Strata  are  not  exactly  equivalents 
of  the  Lower  Silurians,  but  include  a  great  range  of  other  strata  below 
those  originally  defined  by  Sir  Roderic  Murchison.  Viewed,  how- 
ever, without  reference  to  nomenclature,  the  Cambrian  and  Lower 
Silurian  Rocks  form  one  type,  and  may  perhaps  deserve  to  be  ranked 
as  one  great  Protozoic  System.    [See  Supplement.] 

CAMEL.  [Camelus.] 

CAMELI'NA,  a  genus  of  plants  belonging  to  the  natural  order 
Cruciferce,  to  the  sub-order  Latiseptce,  and  the  tribe  Camelinem.  It 
has  a  subovate  pouch,  the  valves  ventricose,  with  a  linear  prolonga- 
tion at  the  end,  which  is  confluent  with  the  persistent  style. 

C.  sativa,  Gold  of  Pleasure,  has  pear-shaped  pouches,  intermediate 
stem,  leaves  lanceolate,  sagittate  at  the  base,  entire  or  denticulate.  It 
has  small  yellow  flowers.  Its  name  ia  a  burlesque  on  the  humble 
appearance  of  the  plant.  Babington  admits  it  into  his  British  Flora, 
but  it  is  undoubtedly  a  foreign  plant,  which  has  been  introduced  with 
the  seed  of  flax.  It  is  found' abundantly  in  the  com  and  flax  fields  of 
the  Continent,  from  whence  the  seed  is  brought  to  this  country. 

C.  dentata  is  another  species  frequently  found  in  Great  Britain,  in 
company  with  the  last,  and  introduced  in  the  same  way. 

CAME'LLIA,  a  genus  of  plants  belonging  to  the  natural  order 
Ternstromiacete,  and  nearly  related  to  the  plants  which  yield  the  tea 
of  the  shops.  All  the  species  are  natives  of  China  and  Japan,  or  of 
corresponding  climates  in  the  north  of  India,  whence  they  have  been 
introduced  to  Europe.  C.  Japonica,  a  species  with  broad  shining 
leaves,  and  red  flowers,  is  the  origin  of  the  numerous  beautiful 
vai'ieties  now  so  common  in  our  gardens.  The  principal  part  of  these  have 
been  raised  by  the  skill  of  the  Chinese  or  Japanese,  and  are  remarkable 
not  only  for  their  gay  colours,  but  for  the  great  symmetry  with  which 
their  petals  are  arranged,  the  flowers  when  seen  in  perfection 
resembling  nothing  so  much  as  beautiful  shell-work.  The  sorts  that 
have  been  raised  in  this  country  are  in  most  instances  inferior  to  the 
Chinese  in  symmetry,  but  they  occasionally  surpass  them  in  richness 
of  colour.  They  are  multiplied  by  cuttings,  grafts,  and  buds,  and 
also  by  seeds,  which  the  Waratah  and  some  single  sorts  produce  in 
plenty. 

The  other  species  of  Camellia  in  our  gardens  which  deserve  notice 
are,  the  C.  maliflora,  the  Apple-Blossomed  Camellia,  which  is 
probably  a  mere  variety  of  the  last ;  C.  oleifera,  whose  seeds  yield  a 
valuable  oil  in  China ;  and  C.  reticulata,  which  is  by  far  the  hand- 
somest of  all.  The  leaves  of  this  species  are  very  remarkably  netted, 
and  the  semi-double  flowers,  which  are  sometimes  as  much  as  six 
inches  across,  are  of  a  deep  rich  rose-colour.  For  the  culture  of  these 
plants  see  Camellia,  in  Arts  and  Sc.  Dry. 

CAMELOPARD.  [Giraffa.] 

CAMEL'S-THORN  a  name  given  to  a  species  of  Alhagi,  the  A. 
Camelorum.  [Alhagi.] 

CAMELUS  a  genus  of  Ruminant  Animals  without  horns  ;  Gamal  of 
the  Hebrews,  Djemal  of  the  Arabs,  Kojutjaos  of  the  Greeks,  Camelus  of 
the  Romans,  Cammello  of  the  Italians,  Camello  of  the  Spaniards, 
Kameel  of  the  Germans,  Chameau  of  the  French,  and  Camel  of  the 
English.  It  includes  two  species,  C.  Bactrianus,  the  Camel,  and 
C.  Arabicus,  the  Dromedary. 

The  Camels  have  34  teeth:  16  in  the  upper  jaw;  namely,  two 
incisors — for  the  camels  and  the  llamas  have  these,  and  form  the 
exceptions,  the  other  ruminants  being  without  any  incisors  in  the 
upper  jaw — two  canines,  twelve  molars:  18  in  the  lower  jaw; 
namely,  six  incisors,  two  canines,  ten  molars.  The  incisors  of  the 
upper  jaw  bear  a  close  resemblance  to  canine  teeth,  for  they  are 
conical,  compressed  at  the  sides,  pointed,  and  somewhat  curved  or 
hooked.  There  is  another  difference  between  the  Camels  and  the 
other  Ruminants  :  the  former  have  the  scaphoid  and  cuboid  bones  of 
the  tarsus  separated.  Instead  of  the  great  horny  case  or  shoe,  which 
envelopes  all  the  lower  part  of  each  toe  and  determines  the  figure  of 
the  ordinary  cloven  hoof,  the  camels  have  only  a  small  one,  or  rather 
the  rudiment  of  one,  adhering  only  to  the  last  joint  of  the  toe,  and 
symmetrical  in  form,  like  the  hoofs  of  the  Pachydermata.  These  and 
other  peculiarities  of  form  lead  to  the  opinion  that  the  Camels  and  the 
Llamas  form  the  link  between  the  Ruminantia  and  Pachydermata. 

The  characters  of  the  genus  may  be  thus  summed  up : — Lower 
incisors  in  the  form  of  cutting  wedges  ;  upper  incisors  sub-lateral ; 
canines  conical,  sub-erect,  strong ;  false  molars  situated  in  the  inter- 
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dentary  space  on  either  side;  head  long;  upper  lip  cleft;  nostrils  slit 
obliquely ;  eyes  prominent ;  ears  small.  Neck  elongated.  Back  with 
fleshy  bosses  or  hunches  ;  tail  moderate.  Toes  united  below.  Teats 
ventral,  four  in  number.  Hair  inclining  to  woolly.  Callosities  on  the 
breast,  and  flexible  points  of  the  extremities.  The  upper  lip  of  the 
Camel  swollen  and  divided,  the  projecting  orbits  of  its  eyes,  the 
lengthened  and  certainly  not  graceful  neck,  the  back  bossed  with  a 
hump  or  humps,  and  croup  comparatively  weak,  supported  upon  the 
long  and  awkward-looking  legs  terminating  in  apparently  dispropor- 
tioned  feet,  are  not  materials  for  producing  elegance  of  form  :  and 
indeed  the  air  of  the  animal  is  altogether  grotesque ;  but  this 
uncouth  shape  is,  as  we  shall  presently  see,  one  of  those  admirable 
examples  of  contrivance  which  must  strike  the  most  casual  observer. 

The  two  species  of  Camel  were  well  known  to  Aristotle,  who,  in  his 
'  Natural  History '  (ii.  1),  mentions  both  the  Arabian  and  the  Bactrian, 
remarking  that  the  latter  has  two  humps,  whereas  the  former  has 
but  one. 

The  organisation  of  the  Camels  is  wonderfully  adapted  to  their 
habits  and  uses  to  man.  The  pads  or  sole-cushions  of  the  spreading 
feet  are  divided  into  two  toes  without  being  externally  separated, 
which  buoy  up  as  it  were  the  whole  bulk  with  their  expansive 
elasticity  from  sinking  in  the  sand,  on  which  it  advances  with  silent 
Btep — the  nostrils  so  formed  that  the  animal  can  close  them  at  will 
to  exclude  the  drift  sand  of  the  parching  simoom — the  powerful  upper 
incisor  teeth  for  assisting  in  the  division  of  the  tough  prickly  shrubs 
and  dry  stunted  herbage  of  the  desert — and,  above  all,  the  cellular 
structure  of  the  stomach,  which  is  capable  of  being  converted  into  an 
assemblage  of  water  tanks,  bear  ample  testimony  to  the  care  mani- 
fested in  the  structure  of  this  extraordinary  quadruped. 

The  stomach  of  the  Camel  has  been  well  described  by  Sir  Everard 
Home. 

"  The  camel's  stomach,"  he  says,  "  anteriorly  forms  one  large  bag, 
but  when  laid  open  this  is  found  to  be  divided  into  two  compart- 
ments, on  its  posterior  part,  by  a  strong  ridge,  which  passes  down 
from  the  right  side  of  the  orifice  of  the  oesophagus,  in  a  longitudinal 
direction.  This  ridge  forms  one  side  of  a  groove  that  leads  to  the 
orifice  of  the  second  cavity,  and  is  continued  on  beyond  that  part, 
becoming  one  boundary  to  the  cellular  structure  met  with  in  that 
situation.  From  this  ridge  eight  strong  muscular  bands  go  off  at 
right  angles,  and  afterwards  form  curved  lines,  till  they  are  insensibly 
lost  in  the  coats  of  the  stomach.  These  are  at  equal  distances  from 
each  other,  and,  being  intersected  in  a  regular  way  by  transverse 
muscular  septa,  form  the  cells.  This  cellular  structure  is  in  the  left 
compartment  of  the  first  cavity,  and  there  is  another  of  a  more  super- 
ficial kind  on  the  right,  placed  in  exactly  the  opposite  direction,  made 
up  of  twenty-one  rows  of  smaller  cells,  but  entirely  unconnected  with 
the  great  ridge.  On  the  left  side  of  the  termination  of  the  oesophagus 
a  broad  muscular  band  has  its  origin  from  the  coats  of  the  first  cavity, 
and  passes  down  in  the  form  of  a  fold  parallel  to  the  great  ridge,  till 
it  enters  the  orifice  of  the  second,  where  it  takes  another  direction. 
It  is  continued  along  the  upper  edge  of  that  cavity,  and  terminates 
within  the  orifice  of  a  small  bag,  which  may  be  termed  the  third 
cavity.  This  band  on  one  side  and  the  great  ridge  on  the  other  form 
a  canal,  which  leads  from  the  oesophagus  down  to  the  cellular  struc- 
ture in  the  lower  part  of  the  first  cavity.  The  orifice  of  the  second 
cavity,  when  this  muscle  is  not  in  action,  is  nearly  shut ;  it  is  at  right 
angles  to  the  side  of  the  first.  The  second  cavity  forms  a  pendulous 
bag,  in  which  there  are  twelve  rows  of  cells,  formed  by  as  many 
strong  muscular  bands,  passing  in  a  transverse  direction,  and  inter- 
sected by  weaker  muscular  bands,  so  as  to  form  the  orifices  of  the 
cells.  Above  these  cells,  between  them  and  the  muscle  which  passes 
along  the  upper  part  of  this  cavity,  is  a  smooth  surface,  extending 
from  the  orifice  of  this  cavity  to  the  termination  in  the  third. 

"  From  this  account  it  is  evident  that  the  second  cavity  neither 
receives  the  solid  food  in  the  first  instance,  as  in  the  bullock,  nor 
does  the  food  afterwards  pass  into  the  cavity  or  cellular  structure. 
The  food  first  passes  into  the  first  compartment  of  the  first  cavity, 
and  that  portion  of  it  which  lies  iu  the  recess,  immediately  below  the 
entrance  of  the  oesophagus,  under  which  the  cells  are  situated,  is  kept 
moist,  and  is  readily  returned  into  the  mouth  along  the  groove  formed 
for  that  purpose,  by  the  action  of  the  strong  muscle  which  surrounds 
this  part  of  the  stomach,  so  that  the  cellular  portion  of  the  first 
cavity  in  the  camel  performs  the  same  office  as  the  second  in  the 
ruminants  with  horns.  While  the  camel  is  drinking,  the  action  of 
the  muscular  band  opens  the  orifice  of  the  second  cavity  at  the  same 
time  that  it  directs  the  water  into  it ;  and  when  the  cells  of  that 
cavity  are  full,  the  rest  runs  off  into  the  cellular  structure  of  the  first 
cavity  immediately  below,  and  afterwards  into  the  general  cavity. 
It  would  appear  that  camels,  when  accustomed  to  go  journeys,  in 
which  they  are  kept  for  an  unusual  number  of  days  without  water, 
acquire  the  power  of  dilating  the  cells  so  as  to  make  them  contain  a 
more  than  ordinary  quantity  as  a  supply  for  their  journey  ;  at  least, 
such  is  the  account  given  by  those  who  have  been  in  Egypt.  When 
the  cud  has  been  chewed,  it  has  to  pass  along  the  upper  part  of  the 
second  cavity  before  it  can  reach  the  third.  How  this  is  effected 
without  its  falling  into  the  cellular  portion,  could  not,  from  any 
inspection  of  dried  specimens,  be  ascertained ;  but  when  the  recent 
stomach  is  accurately  examined  the  mode  in  which  this  is  managed 


becomes  very  obvious.  At  the  time  that  the  cud  has  to  pass  from 
the  mouth  the  muscular  band  contracts  with  so  much  force  that  it 
not  only  opens  the  orifice  of  the  second  cavity,  but  acting  on  the 
mouth  of  the  third  brings  it  forward  into  the  second,  by  which  means 
the  muscular  ridges  that  separate  the  rows  of  cells  are  brought  close 
together,  so  as  to  exclude  these  cavities  from  the  canal  through  which 
the  cud  passes." 

Sir  Everard  Home  having  stated  that  John  Hunter  did  not  give 
credit  to  the  assertion  that  the  Camel  can  retain  a  quantity  of  water 
in  its  stomach  unmixed  with  the  food,  and  capable  of  being  recovered 
after  the  animal  has  been  killed,  the  following  note  by  Dr.  Patrick 
Russell,  in  the  Appendix  to  his  brother's  'History  of  Aleppo,'  is  of 
some  interest : — "  That  water,  in  cases  of  emergency,  is  taken  from 
the  stomach  of  camels,  is  a  fact  neither  doubted  in  Syria  nor  thought 
strange.  I  never  was  myself  in  a  caravan  reduced  to  such  an  expe- 
dient; but  I  had  the  less  reason  to  distrust  the  report  of  others, 
particularly  of  the  Arabs,  seeing  that  even  the  love  of  the  marvellous 
could  in  such  a  case  be  no  inducement  to  invention.  It  may  perhaps 
be  superfluous  to  produce  the  authority  of  an  Arab  historian  (Beidawi), 
who,  in  his  account  of  the  Prophet's  Expedition  to  Tabuc  against  the 
Greeks,  relates,  among  other  distresses  of  the  army,  that  they  were 
reduced  to  the  necessity  of  killing  their  camels  for  the  sake  of  the 
water  contained  in  their  stomachs.  (Sale,  '  Koran,'  p.  164  ;  Gibbon, 
'  Decline  and  Fall  of  the  Roman  Empire,'  v.  p.  245.) 

"  On  my  return  from  the  East  Indies,  in  1789,  hearing  accidentally 
that  my  friend  Mr.  John  Hunter  had  dissected  a  camel,  and  was 
supposed  to  have  expressed  an  opinion  that  the  animal's  power  of 
preserving  water  in  its  stomach  was  rather  improbable,  I  took  an 
opportunity  of  conversing  with  him  on  the  subject,  when  (to  the  best 
of  my  recollection)  he  told  me  that  '  he  by  no  means  drew  any  such 
absolute  inference  from  his  dissection  ;  that  he  saw  no  reason  for 
assigning  more  than  four  stomachs  to  the  camel,  though  he  could 
conceive  that  water  might  be  found  in  the  paunch  little  impregnated 
by  the  dry  provender  of  the  desert,  and  readily  separating  or  draining 
from  it.' 

"In  hopes  that  other  particulars  might  be  found  among  the  papers 
of  my  lately-deceased  friend,  I  applied  to  his  brother-in-law,  Mr. 
Home,  who  informed  me  that  he  had  examined  them,  but  without 
discovering  any  observations  on  the  subject."    (Vol.  ii.  p.  425.) 

"  From  these  romarks,  then,  it  appears  that  the  small  cavity 
regarded  by  Daubenton  as  analogous  to  a  reticulum,  was  not  con- 
sidered by  Mr.  Hunter  as  of  sufficient  importance  to  be  ranked  as  a 
distinct  stomach ;  and  the  water-bag  must  therefore,  in  his  opinion, 
have  held  the  place  of  the  honey-comb-bag  in  the  horned  ruminants. 
And  when  we  compare  the  relation  of  the  reticulum  to  the  rumen  in 
that  tribe,  with  the  corresponding  free  communication  which 
subsists  between  the  water-bag  and  rumen  in  the  camel  tribe ; 
and  when  also  we  observe  in  both  the  precise  correspondence  in 
the  mode  of  communication  of  these  two  cavities  with  the  oeso- 
phagus and  with  the  muscular  apparatus  destined  to  convey  the 
re-masticated  food  beyond  their  aperture.3  into  the  third  cavity, 
and  at  the  same  time  find  an  approach  to  the  peculiar  disposition  of 
the  cells  of  the  water-bag  in  the  reticulum  of  some  of  the  horned 
ruminants,  it  becomes  evident  that  the  two  cavities  are  analogous, 
the  reticulum  of  the  camels  being  modified  for  its  destined  functions 
by  the  greater  development  of  the  secondary  cells,  by  the  absence  of 
a  cuticular  lining,  and  by  the  production  of  the  inner  layer  of  the 
muscular  tunic,  which  forms  the  apparatus  for  closing  the  orifice  of 
the  primary  cells.  The  third  cavity,  therefore,  which  could  not  have 
been  recognised  as  a  distinct  compartment  in  the  llama,  and  which 
undoubtedly  receives  the  re-masticated  food  in  the  camel,  ought  rather 
to  be  regarded  as  a  peculiar  structure,  to  which  nothing  analogous  is 
to  be  found  in  the  stomachs  of  the  horned  ruminants." 


Cells  of  Camel's  Stomach,  one-ninth  of  natural  size. 

Here  is  represented  the  muscular  arrangement  provided  for  closing 
the  orifices  of  the  cells  so  as  to  prevent  the  food  from  falling  into 
them.  The  cells  themselves  are  exposed,  bringing  into  view  their 
bottoms,  the  muscular  conformation  of  which  enables  the  animal  to 
give  out  their  contents. 

The  seven  callosities  on  the  flexures  of  the  limbs  and  chest,  and  the 
hump  on  the  back,  seem  perhaps  to  bear  more  relation  to  the  neces- 
sities of  the  animal,  considered  as  the  slave  of  nia-o     These  callosities 
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are  the  points  whereon  the  animal  rests  when  it  kneels  down  to  receive 
its  burden.  The  hump,  which  is  a  fatty  secretion,  is  known  to  be 
absorbed  into  the  system  when  the  animal  is  pinched  for  food,  thus 
forming  a  provision  Against  the  casualties  of  a  life  ordained  to  be 
spent  in  the  desert. 

The  Camel  furnishes  the  Arab  with  flesh  and  milk  ;  of  its  hair  he 
weaves  clothing  and  even  tents ;  his  belt  and  his  sandals  are  the 
produce  of  its  hide  ;  and  the  dung  affords  him  fuel.  The  soot  of  this 
fuel,  after  having  undergone  the  process  of  sublimation  in  closed 
vessels,  produced  the  sal-ammoniao,  or  hydrochlorate  of  ammonia, 
which  was  formerly  imported  from  Egypt  into  this  country,  where 
the  alkali  is  now  however  manufactured  in  a  variety  of  ways.  In  the 
East  the  hair  of  the  camel  is  made  into  cloth.  The  raiment  of  John 
the  Baptist  was  of  camel's  hair.  (Matthew,  iii.  4  ;  Mark,  i.  6.)  It  is 
principally  imported  into  these  islands  for  the  manufacture  of  pencils 
for  the  painter.  The  hair  which  is  the  product  of  Persia  is  held  in 
the  greatest  estimation.  There  are  three  qualities — black,  red,  and 
gray ;  the  black  brings  the  best  price,  the  red  comes  next  in  value, 
and  the  gray  is  only  valued  at  half  the  price  of  the  red.  But  these 
uses  are  mere  trifles  when  compared  with  the  paramount  importance 
of  these  animals  as  commercial  vehicles, '  ships  of  the  desert,'  as  they 
have  been  poetically  termed ;  for  they  are  the  living  machines  by 
means  of  which  communication  is  kept  up  across  the  most  desolate 
and  frightful  deserts,  which  without  some  such  aid  would  be  entirely 
impassable  by  man.  These  toilsome  journies  over  the  most  dreary 
and  inhospitable  regions,  the  organisation  of  the  camel  and  its  extreme 
temperance  enable  it  to  perform  with  comparative  ease. 

The  load  of  a  heavy  or  slow-going  camel  in  one  of  the  caravans  is, 
according  to  Major  Rennell,  from  500  to  GOO  lbs.  weight.  The  latter  is 
the  amount  given  by  Sandys  as  the  ordinary  load ;  "  yet,"  he  adds, 
"  will  he  carry  a  1000  lbs.  weight."  At  Pisa  the  burden  of  a  full-grown 
camel  is  stated  to  be  sometimes  400  kilogrammes  (above  850  lbs.).  The 
mode  of  training  the  beast  to  bear  these  loads  seems  to  vary.  Brae, 
speaking  of  an  African  mode  (Senegal)  towards  the  end  of  the  17th 
century,  says  : — "  Soon  after  a  camel  is  bom  the  Moors  tie  his  feet 
under  his  belly,  and  having  thrown  a  large  cloth  over  his  back,  put 
heavy  stones  at  each  corner  of  the  cloth,  which  rests  on  the  ground. 
They  in  this  manner  accustom  him  to  receive  the  heaviest  loads." 
Santi  describes  the  method  adopted  at  Pisa.  At  the  age  of  four  years 
a  camel  which  is  intended  for  labour  is  broken  in.  The  trainers  first 
double  up  one  of  his  fore  legs,  which  they  tie  fast  with  a  cord ;  they 
then  pull  the  cord,  and  thus  usually  compel  the  animal  to  fall  upon 
his  bent  knee.  If  this  does  not  succeed  they  tie  up  both  legs,  and  he 
falls  upon  both  knees,  and  upon  the  callosity  which  is  upon  his  breast. 
They  often  accompany  this  operation  with  a  particular  cry  and  with 
a  slight  blow  of  a  whip.  At  this  cry  and  blow,  with  the  addition  of 
a  sudden  jerk  downwards  of  his  halter,  the  camel  gradually  learns  to 
iie  down  upon  his  belly,  with  his  legs  doubled  under  him,  at  the 
command  of  his  driver.  The  trainers  then  accustom  him  to  a  pack- 
saddle,  and  place  on  it  a  load  at  first  light,  but  increased  by  degrees 
as  the  animal  advances  in  docility,  till  at  last,  when  he  readily  lies 
down  at  the  voice  of  his  driver  and  as  readily  rises  up  with  his  load, 
his  education  is  so  far  complete.  The  camels  at  Pisa,  it  appears,  do 
not  complain  if  too  heavily  laden  ;  but  in  Egypt,  according  to  Denon, 
they  remonstrated  loudly  on  such  occasions,  crying  out  when  they 
were  laden  too  heavily  or  unequally. 

In  travelling  with  a  caravan  the  acute  sense  of  smelling  possessed 
by  the  Camel  is  strikingly  displayed.  When  apparently  completely 
worn  out,  and  when  all  have  been  on  the  point  of  perishing  with  thirst, 
he  has  been  known  to  break  his  halter  and  run  with  unerring  cer- 
tainty to  a  spring  which  had  escaped  the  observation  of  the  other 
quadrupeds  of  the  caravan,  and  of  man  himself. 

Arabia,  Persia,  the  south  of  Tartary,  some  parts  of  India,  and 
Africa,  from  Egypt  to  Mauritania,  and  from  the  Mediterranean  to  the 
river  Senegal,  appear  to  be  the  countries  over  which  the  Arabian 
Camel  is  principally  distributed.  It  is  also  numerous  in  the  Canary 
Islands.  That  it  was  a  native  of  Asia  from  the  earliest  times,  and  the 
great  oriental  commercial  vehicle  of  ancient  as  it  is  of  modern  days, 
cannot  be  doubted.  "We  trace  it  repeatedly  in  the  Scriptures.  Thus 
when  Joseph's  brethren  had  cast  him  into  the  pit,  and  after  the  com- 
mission of  their  crime  had  sat  down  to  eat  bread,  "  they  lifted  up 
their  eyes  and  looked,  and,  behold,  a  company  of  Ishinaelites  came 
from  Gilead,  with  their  camels  bearing  spicery  and  balm  and  myrrh, 
going  to  carry  it  down  to  Egypt."  (Genesis  xxxvii.  25.)  Again,  in 
Judges,  viii.  21,  we  read  that  "  Gideon  arose  and  slew  Zebah  and 
Zalmunnah,  and  took  away  the  ornaments  that  were  on  their  camels' 
necks."  In  Genesis  xxxii.  7,  we  find  that  Jacob  "  divided  the  people 
that  was  with  him,  and  the  flocks,  and  herds,  and  the  camels,  into 
two  bands ;"  and  the  domestic  state  of  the  animal  at  this  early  period 
is  further  proved  by  verse  15  of  the  same  chapter,  where  we  see,  as 
part  of  the  present  sent  by  Jacob  to  propitiate  Esau,  "  thirty  milch 
camels  with  their  colts."  In  Leviticus,  xi.  4,  the  camel  is  enumerated 
among  the  forbidden  animals,  "because  he  cheweth  the  cud,  but 
divideth  not  the  hoof  :  he  is  unclean  unto  you."  Part  of  Job's  "  sub- 
stance (Job  i.  3.)  consisted  of  three  thousand  camels ;"  and  the  third 
messenger  of  evil  informs  him  (i.  17)  that  "the  Chalda;ans  made  out 
three  bands,  and  fell  upon  the  camels,  and  have  carried  them  away." 
When,  after  his  afflictions,  the  Lord  blessed  the  latter  end  of  Job 


more  than  his  beginning  (xlii.  12)  "six  thousand  camels"  formed  a 
portion  of  the  blessing.  And  here  we  may  observe  that  though  the 
inquiry  has  been  the  subject  of  much  research,  there  is  no  satisfactory 
evidence  of  the  existence  of  the  Camel  in  an  originally  wild  state  at 
any  period  whatever.  Diodorus  and  Strabo  indeed  mention  its 
existence  in  such  a  state  in  Arabia ;  and  Desmoulins,  who  has  written 
most  valuably  on  the  subject,  asserts  that  it  so  existed  in  the  time  of 
Hadrian ;  the  natives  too  of  Central  Africa  maintain,  it  is  said,  that 
the  animal  is  to  be  found  wild  in  the  mountains  where  Europeans 
have  never  penetrated.  But  it  is  far  from  improbable  that  these  wild 
camels  might,  like  the  wild  horses  of  the  American  prairies,  have 
owed  their  parentage  to  camels  which  had  escaped  from  the  control 
of  man.  Cuvier,  in  relating  the  report  of  Pallas  upon  the  evidence  of 
the  Bucharians  and  Tartars  that  there  are  wild  camels  in  the  deserts 
of  the  middle  of  Asia,  well  remarks  that  it  must  not  be  forgotten  that 
the  Calmucks  give  liberty  to  all  sorts  of  animals  from  a  religious 
principle. 

In  Europe,  Pisa  seems  to  be  the  only  locality  where  the  Camel  is 
now  bred.  At  San  Rossora,  the  arid  plains  and  stunted  bushes  bear 
some  distant  resemblance  to  the  Asiatic  and  African  desert  ;  but  most 
authors  who  understand  the  subject  agree  in  considering  that  the  race 
is  fast  degenerating.  The  time  of  their  introduction  into  Tuscany  is 
not  accurately  known. 

The  Arabian  Camel  was  introduced  into  Spain  by  the  Moors ;  and 
the  southern  districts  possessed  many  of  these  animals  for  a  consider- 
able period  after  the  conquest  of  Granada ;  but  they  are  now  no  longer 
to  be  found  as  a  species  in  the  Spanish  territory.  After  the  conquest 
of  Spanish  America  an  attempt  was  made  to  introduce  them  into  that 
country  by  Juan  de  Reinega,  a  Biscayan  ;  and  Acosta  saw  them  towards 
the  end  of  the  16th  century  at  the  foot  of  the  Andes.  But  the  intro- 
duction of  these  animals  was  looked  upon  with  no  favourable  eye  by 
the  ruling  Spaniards,  and  they  gradually  dwindled  away.  They  have 
however  been  lately  imported  with  greater  success  from  the  Canary 
Islands.  Humboldt  mentions  them,  and  particularly  some  that  he 
saw  feeding  under  a  palm-tree  near  New  Valencia. 

Camelus  £aclrianus  (Linn.),  the  Mecheri,  or  Camel.  It  is  the  C.  Di- 
tophtts  of  Walther,  G.  Turcicus  of  Alpinus,  the  Bactrian  Camel  of  Pen- 
nant, Le  Chameau  of  Buffon,  the  Trampelthier  of  Knorr.  It  has  two 
humps  on  the  back.  Length  about  10  feet.  Hair  shaggy,  particularly 
under  the  throat.  Colour  generally  dark-brown.  Localities,  Persia, 
Turkey,  &c. 


Bactrian  Camel  [Camelus  Bcxcirianus). 


This  species  is  comparatively  rare  ;  but  in  the  middle  zone  of  Asia, 
north  of  the  Taurus  and  the  Himalaya  Mountains,  it  is  found  in  com- 
parative abundance.  Not  that  it  is  not  to  be  seen  occasionally  in  other 
countries — in  Arabia,  for  instance ;  but  such  instances  are  said  to  be 
uncommon.  The  Bactrian  Camel  is  stouter  and  more  muscular  than 
the  Arabian  species,  and  his  strength  is  in  proportion.  "  It  varies 
from  brown  to  white,  and  also  greatly  in  size,  strength,  and  quickness, 
according  to  the  breed  and  climate."  (Gray.) 

C.  Dromcdarius  (Linn.),  the  Sghimel,  or  Dromedary.  It  is  the 
C.  Luk  of  Eversmann,  C.  vulgaris  of  Forskal,  C.  monotophus  of  Walther, 
C.  Dromas  of  Gesner,  C.  minimus  of  Klsin,  C.  rctus  of  Frisch,  the 
Arabian  Camel  of  Pennant,  and  Le  Dromedaire  of  Buffon. 

It  has  one  hump,  situated  on  the  middle  of  the  back.  Length  about 
8  feet.    Hair  pale  brown.    Localities,  Arabia,  Africa,  &c. 

Purchas  (book  vi.,  c.  1,  s.  9)  says  that  of  Camels  there  are  three 
kinds ;  the  first  called  Huguin,  of  tall  stature  and  able  to  carry  a 
thousand  pounds  weight ;  the  second  less,  having  a  double  bunch, 
fit  for  carriage  and  to  ride  on,  called  Becheti,  bred  only  in  Asia ;  the 
third  sort,  called  Raguahill,  small,  able  to  travel  (for  they  are  unfit 
for  burdens)  above  an  hundred  miles  in  a  day.  The  king  of  Tim« 
buctoo  can  send  messengers  on  such  camels  to  Segelmesse  or  Darha, 
900  miles  distant,  in  the  space  of  eight  days  at  the  farthest.  He  further 
states  that  such  enduring  swiftness  would  be  almost  incredible,  wero 
it  not  corroborated  by  the  best  authorities,  who  all  agree  in  tb.eir 
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accounts  of  the  speed  of  the  Heirie,  El  Heirie,  or  Maherry  of  the 
desert — Purchas's  Raguahill.  "  When  thou  shalt  meet  a  heirie,"  say 
the  Arabs  in  their  poetical  mode  of  expression,  "  and  say  to  the  rider 
1  Salem  Aleik,'  ere  he  shall  have  answered  thee '  Aleik  Salem,'  he  will  be 
afar  off,  and  nearly  out  of  sight,  for  his  swiftness  ia  like  the  wind." 


Dromedary  (Cumelus  Dromedarius). 

The  '  Sabayee,'  said  to  be  the  fastest  breed  of  the  swift  Dromedary, 
will,  it  is  asserted,  perform  a  journey  of  thirty-five  days'  caravan  tra- 
velling (about  18  miles  a  day)  in  five  days,  performing  630  miles  in 
that  small  period  of  time.  Riley  often  travelled  on  a  dromedary  at 
the  rate  of  7  or  8  miles  an  hour  for  nine  and  ten  hours  a  day ;  and 
Lyon  says  that  the  Maherry  of  the  Northern  African  Arabs  will  con- 
tinue at  a  long  trot  of  9  miles  an  hour  for  many  hours  together. 

Besides  the  swift  variety  above  alluded  to,  the  species  varies  in 
colour,  like  the  Bactrian,  being  sometimes  cream-coloured  or  even 
white.  There  are  specimens  in  the  Gardens  of  the  Zoological  Society 
in  the  Regent's  Park. 

The  natural  family  of  the  Camelidce  comprises  also  the  South 
American  form  so  well  known  by  the  name  of  Llama.  [Llama.] 

A  fossil  species,  C.  Sivalensis,  of  this  genus  was  discovered  by 
Dr.  Falconer  and  Captain  Cautley  in  the  Tertiary  deposits  of  the 
Sewalik  Hills  of  Hindustan.  The  crania,  jaws,  and  teeth  of  this 
species  are  to  be  seen  in  a  fine  state  of  preservation  in  the  British 
Museum.  It  was  nearly  related  to  the  existing  species,  but  exceeded 
them  by  at  least  one-seventh  in  height. 

CAMERARIA,  a  genus  of  plants  belonging  to  the  natural  order 
ApocynacecB.  C.  latifolia  is  called  the  Bastard  Manchineel-Tree  in 
the  countries  where  it  grows,  on  account  of  its  possessing  properties 
similar  to  the  Manchineel.  The  true  Manchineel  is  the  produce  of 
LTippomane  Manchinella,  one  of  the  Spurgeworts.  [Hippomane.] 

CAMOMILE,  or  CHAMOMILE.  [Anthemis.] 

CAMPA'NULA  (diminutive  of  Campana,  a  bell,  on  account  of  the 
form  of  its  flowers),  a  genus  of  plants  the  type  of  the  natural  order 
Campanulacece.  It  has  a  5-cleft  calyx,  the  corolla  mostly  bell-shaped, 
with  five  broad  and  shallow  segments,  the  anthers  free,  the  filaments 
dilated  at  the  base,  the  stigma  3-5-fid,  the  capsule  not  elongated, 
3-5-celled,  and  opening  by  lateral  pores  outside  the  segment  of  the 
calyx.  This  genus  is  one  of  the  largest  in  the  vegetable  kingdom, 
although  from  time  to  time  the  number  of  its  species  has  been 
reduced  by  the  formation  of  new  generic  types.  Eight  species  are 
described  by  Babington  as  British.  The  species  of  Smith  were  more 
numerous,  but  Babington  recognises  Heister's  genus  Specularia  for 
the  old  C.  hybrida  (Prismatocarpus  hybridus  of  L'Heritier)  and  its 
allies,  and  Schrader's  genus  Wahlenbergia  for  the  C.  hederacea.  The 
older  names  of  the  genus  Campanula  are  Trachelium  and  Cervicaria, 
names  which  were  given  to  it  on  account  of  the  supposed  efficacy  of 
many  of  the  species  in  the  cure  of  disorders  of  the  neck  and  trachea. 
Hence  also  the  common  name  Throatwort.  All  the  species  are 
herbaceous,  with  mostly  perennial  roots,  and  the  radical  leaves 
differing  in  form  from  those  of  the  stem.  They  are  natives  of  the 
northern  hemisphere. 

C.  edvlis,  Chobs,  Okab,  is  a  hispid  plant  with  a  thick  root,  erect 
1-flowered  stems,  ovate-lanceolate  crenate  leaves ;  lobes  of  the  calyx 
linear-lanceolate,  equal  in  length  to  the  corolla,  which  is  hispid.  It  is 
a  native  of  Arabia  Felix.  Its  root  is  thick  and  sapid,  and  contains  a 
considerable  quantity  of  starch.  It  is  on  this  account  frequently 
eaten  by  children,  as  are  the  roots  of  many  other  species. 

C.  glomerata,  Clustered  Bell-Flower,  has  the  leaves  minutely  crenate- 
serrate,  the  lowermost  stalked,  ovate-lanceolate,  generally  cordate 
at  the  base,  the  upper  leaves  half-clasping,  sessile,  ovate,  acute ; 
the  flowers  sessile  in  terminal  and  axillary  clusters.  This  is  a  native 
of  Europe,  especially  in  mountainous  districts.  In  Great  Britain  it 
is  found  in  dry  pastures  on  limestone.  It  is  the  Trachelium  minus 
and  Oervicaria  minor  of  Lobel  and  Dodonaeus.    It  is  often  cultivated 


in  our  gardens,  and  a  great  number  of  wild  varieties  have  been 
described  by  Alphonse  De  Candolle. 

C.  Trachelium,  Nettle-Leaved  Bell-Flower,  has  the  leaves  coarsely 
doubly  serrate,  hispid,  the  lower  one  cordate,  with  long  stalks,  upper 
nearly  sessile,  ovate  or  lanceolate,  acuminate ;  flowers  racemose, 
peduncles  2-3-fiowered  ;  segments  of  the  calyx  triangular-lanceolate, 
entire,  erect ;  thr<  stem  erect,  angular.  This  is  a  European  species 
It  is  found  in  the  south  of  England,  and  has  large  blue  bell-shaped 
flowers.  A  decoction  of  this  herb  was  formerly  used  in  disorders 
of  the  throat,  but  the  properties  of  the  genus  are  medicinally  inert. 

C.  rotundifolia,  Hare-Bell,  Blue-Bells,  Milkwort,  has  the  radical 
leaves  cordate  or  reniform,  shorter  than  their  stalks ;  stem-leaves 
linear,  the  lower  ones  lanceolate ;  flowers  one  or  more  racemose, 
corolla  turbinate,  campanulate.  It  has  pretty  blue  flowers,  and  is  a 
favourite  throughout  Europe.  In  France  it  is  called  Clochette ;  in 
Germany  Weisen-Busch,  and  Grassglas.  The  juice  of  the  flowers 
makes  a  very  good  blue  ink,  and  when  mixed  with  alum  a  green  one. 
The  roots  of  this  species  also  may  be  eaten. 

C.  pyramidalis  is  a  glabrous  plant  with  leaves  glandular,  toothed, 
the  lower  ones  petiolate,  ovate-oblong,  somewhat  cordate,  the  stem- 
leaves  sessile,  ovate-lanceolate ;  the  flowers  numerous,  pyramidally 
racemose,  the  lobes  of  the  calyx  acuminate,  spreading,  the  capsule 
spherical,  deeply  furrowed.  It  is  indigenous  on  rocks  and  walls  in 
Carinthia,  Carniola,  and  Dalmatia.  From  its  having  been  a  great 
favourite  in  the  gardens  of  Europe,  it  has  now  become  naturalised  in 
many  places  where  it  was  not  originally  a  native.  It  has  not  often 
been  found  wild  in  Great  Britain,  though  it  is  commonly  cultivated 
for  the  sake  of  its  tall  raceme  of  beautiful  blue  flowers.  It  is  in 
great  demand  in  Holland,  where  it  is  employed  to  ornament  halls  and 
staircases,  and  to  place  before  fire-places  in  summer,  for  which  purpose 
it  is  planted  in  large  pots  and  trained  in  a  fan-manner  so  as  to  hide 
a  large  surface.  In  the  shade  it  remains  in  bloom  two  or  three 
months.  "  The  art  of  producing  a  very  large  plant  is  to  begin  with 
pots  of  a  small  size,  and  shift  frequently  during  two  years,  till  at 
last  the  plant  occupies  a  pot  of  a  foot  or  more  in  diameter.  Rich 
light  soil  should  be  used,  but  no  animal  manures  or  recent  dung, 
as  these  are  very  injurious.  Cuttings  of  the  roots  flower  the  second 
and  seedlings  the  third  year.  C.  carpatica  and  C.  grandijlora  may 
be  treated  in  the  same  manner."  (Loudon.) 

C.  Rapunculus,  Rampion,  has  leaves  crenate,  the  radicle  leaves 
oblong-elliptical  narrowed  into  a  petiole,  the  stem-leaves  linear- 
lanceolate,  sessile,  the  raceme  few-flowered,  the  segments  of  the  calyx 
lanceolate.  It  is  a  native  of  Marocco  and  Barbary,  also  of  the  south 
of  Europe,  and  extends  as  far  north  as  Norfolk  in  England.  It  has 
a  fusiform  thick  white  root,  which  looks  like  a  little  turnip  ;  hence 
the  specific  name  rapunculus,  being  the  diminutive  of  rapa,  or  radish. 
In  Germany  it  is  called  Rapunzel,  in  France  Raiponce,  in  Italy  Raper- 
onzola;  the  English  Rampion  appears  to  be  the  same  word.  It  is 
much  cultivated  in  France  and  Italy,  and  sometimes  in  Britain,  for 
the  sake  of  the  roots,  which  are  "  boiled  tender  and  eaten  hot  with 
sauce,  or  cold  with  vinegar  and  pepper."  (Loudon.)  In  its  cultivation 
the  seed  should  be  sown  in  the  spring  on  deep  light  soils,  in  drills; 
and  in  the  autumn  of  the  year  the  plants  will  be  ready  for  use. 
The  C.  persicifolia,  a  doubtful  native  of  Britain,  and  the  C.  Rapuncu- 
loides,  an  indigenous  plant,  may  be  used  for  the  same  purposes  as  C. 
Rapunculus. 

0.  lilifolia  {Adenophora  lilifolia,  Ledebore)  has  alternate  leaves,  the 
radical  ones  petiolate,  ovate-roundish,  cordate,  toothed  ;  the  corolla 
campanulate,  the  style  exserted.  It  is  a  native  of  Siberia,  and  of  the 
east  of  Europe.  Like  many  others  of  the  genus  it  has  an  edible  root, 
which  is  sometimes  divided  into  several  turnip-formed  tubers.  The 
flowers  are  numerous  and  sweet-scented.  It  is  interesting  from  the 
fact  that  the  leaves  before  blossoming  are  crowded  together  on  the 
summit  of  the  stem,  so  as  to  form  a  green  rose-like  body.  But  as 
the  axis  elongates,  the  leaves  become  afterwards  scattered  on  the 
prolonged  stem.    The  roots  are  eaten  in  China  both  raw  and  cooked. 

The  other  British  species  of  this  genus  not  described  arc  C.  latifolia, 
Great  Bell-Flower,  common  in  the  North  ;  C.  Rapunculoidcs,  very  rare  ; 
and  C.  patula,  frequent  in  hedges  and  thickets.  [Speculakia  ; 
Wahlenbergia.] 

(Loudon,  Encyclopcedia  of  Plants ;  Koch,  Flora  Germanica  ; 
Babington,  Manual  of  British  Botany;  Burnett,  Outlines;  Don, 
Gardener's  Dictionary.) 

CAMPANULA'CEiE,  Bellworts,  the  Campanula  Tribe,  a  natural 
order  of  Monopetalous  Dicotyledonous  Plants,  the  character  of  which 
is. to  have  an  inferior  three  or  more  celled  fruit  containing  many 
minute  seeds,  combined  with  a  regular  corolla,  distinct  stamens  equal 
in  number  to  the  lobes  of  the  corolla,  dilated  bases  to  the  filaments,  a 
downy  style,  and  a  milky  juice.  It  consists  of  plants  usually  herbace- 
ous, sometimes  shrubby,  scattered  over  all  parts  of  the  globe,  but  most 
abundant  in  the  form  of  species  related  to  the  common  Campanula,  or 
Bell-Flower,  in  the  milder  parts  of  Europe  and  Asia.  Of  500  species 
only  19  are  found  within  the  tropics.  The  flowers  are  commonly 
blue,  purple,  or  white,  occasionally  rose-coloured,  very  rarely  yellow, 
as  in  a  Canary  shrub  called  Musschia  aurea.  None  of  the  species  are 
poisonous,  notwithstanding  that  the  order  is  very  closely  allied  to  the 
dangerous  Lobeliacea,  which  hardly  differ  except  in  having  irregular 
flowers  and  syngenesious  stamens.    The  affinities  of  this  order  are 
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with  Composites  through  Lobeliacew,  and  also  with  Solanacece  and 
Vacciniacece.    It  embraces  28  genera  and  about  500  species. 


2  3 


Rampion  (Campanula  Rapunculoides), 
1,  The  baae  of  the  corolla,  with  the  stamens;  2,  a  stamen  separate;  3,  a 
calyx  with  the  style  and  stigma ;  4,  a  ripe  seed-vessel ;  5,  a  section  of  the 
same  ;  6,  seeds  natural  size  ;  7,  a  seed  magnified ;  8,  a  section  of  the  same. 

CAMPANULARIA.  [Polyfifera.] 

CAMPHOR  is  a  substance  produced  by  several  plants,  and  in  its 
chemical  characters  belongs  to  the  class  of  Vegetable  Oils.  It  is 
yielded  in  greatest  abundance  by  the  natural  order  Lauracece,  from 
several  species  of  which  Camphor  might  be  produced.  It  is  however 
obtained  for  commercial  and  medicinal  purposes  from  the  Camphora 
Qfficinarum,  Nees  (Laurus  Camphora  of  Linnaeus).  A  substance  called 
Borneo  Camphor,  having  similar  properties  to  that  from  the  natural 
order  Lauracece,  is  obtained  from  the  Dryobalanops  Camphora.  This 
Camphor  does  not  come  into  Europe  on  account  of  the  great  demand 
for  it  in  the  Chinese  markets.    [Camphor,  Medical  Uses  of,  in  Arts 

AND  SC.  DlV.] 

CAMPHOR-OIL,  a  substance  obtained  in  Borneo  and  Sumatra 
from  the  Dryobalanops  Camphora.  It  is  supposed  to  be  Camphor  in 
an  imperfect  state  of  formation.  [Dryobalanops.] 

CAMPHORA,  a  genus  of  plants  belonging  to  the  natural  order 
Lauracece.  This  genus  was  constituted  by  Nees  von  Esenbeck  for  the 
Laurus  Camphorifera  of  Kampfer,  the  plant  which  yields  the  Camphor 
of  commerce.  It  is  known  by  its  hermaphrodite  panicled  naked 
flowers ;  6-cleft  papery  calyx,  with  a  deciduous  limb ;  9  fertile 
stamens,  3  in  a  row,  the  inner  row  with  two  stalked  glands  at  their 
base  j  the  anthers  4-celled,  the  outer  turned  inwards,  the  inner  out- 
wards ;  th6  fruit  placed  on  the  obconical  base  of  the  calyx ;  the  leaves 
triply  nerved,  glandular  in  the  axils  of  the  principal  veins ;  the  leaf- 
buds  scaly. 

C.  officinarum,  the  Camphor  Laurel,  is  a  tree  with  lax  smooth 
branches  ;  the  leaves  are  bright-green  and  shiny  above,  paler  beneath, 
and  somewhat  coriaceous,  with  a  sunken  gland  at  the  axils  of  the 
principal  veins,  projecting  at  the  upper  side,  opening  by  an  oval  pore 
beneath.  This  plant  is  a  native  of  Japan  and  China,  and  is  cultivated 
in  most  of  the  warmer  parts  of  the  world.  The  Camphor  of  commerce 
is  yielded  by  this  tree,  which  is  cultivated  most  extensively  in  the 
island  of  Formosa,  from  whence  it  is  taken  to  Canton,  which  is  the 
principal  market  for  Camphor. 

CAMPION.    [Lychnis;  Silene.] 

CAMPONTIA,  a  genus  of  supposed  Marine  Annelides,  first  described 
by  Dr.  Johnston.  Of  this  genus  Dr.  Johnston  says,  "When  I  first 
described  this  animal  its  close  resemblance  to  some  caterpillars  was 
particularly  mentioned,  but  the  suspicion  of  its  being  actually  a  larva 
did  not  occur  to  me  ;  for  I  believed  it  to  be  an  established  fact  among 
entomologists  that  no  insect  passed  its  preparatory  stages  in  sea-water. 
I  have  been  informed  however  that  Mr.  M'Leay,  and  no  higher 
authority  can  be  given,  has  proved  that  the  worm  in  question  is  the 
larva  probably  of  some  dipterous  fly ;  and  if  this  opinion  be  correct 


(which  its  anatomy  strongly  confirms),  then  it  will  follow  that  at  least 
one  larva  naturally  lives  and  undergoes  its  changes  in  the  sea — a  con- 
clusion which  I  think  is  one  of  some  importance,  and  at  variance  with 
our  present  notions.  Our  Campontia  cruciformis  may  be  found  at  all 
seasons  at  the  roots  of  sea-weed  and  corallines  in  pools  left  by  the 
recess  of  the  tide.  The  very  specimens  before  me  were  procured  by 
myself  a  few  days  ago  in  parts  to  which  no  fresh-water  could  have 
access,  and  which  are  covered  to  the  depth  of  several  feet  every  tide, 
for  they  are  near  low-water  mark."    {Mag.  Nat.  Hist.  vol.  viii.) 

CA'MPSIA  (Lepeletier  and  Serville),  a  genus  of  Coleopterous  Insects, 
of  the  section  Heteromera,  sub-section  Stenelytra  (Latreille),  and  family 
Helopidce.  [Helopid.e.] 

CAMPTO'CERUS  (Dejean),  a  genus  of  wood-feeding  Coleopterous 
Insects,  belonging  to  the  section  Xylophagi  of  Latreille.    [Xylophagi  1 

CAMPTODO'NTUS  (Dejean),  a  genus  of  Coleopterous  Insects,  of 
the  family  Scaritidce,  closely  allied  to  Oxystomus  ;  from  which  genus 
however  the  present  is  distinguished  by  the  species  having  the  labial 
palpi  shorter  than  the  external  maxillary :  antennae  with  the  basal 
joint  scarcely  longer  than  the  two  following  joints  taken  together. 

[SCARITIDiE.] 

CAMPYLOMY'ZA  (Wiedeman),  a  genus  of  Dipterous  Insects,  of 
the  family  Tipididce.  It  has  the  following  characters  : — Proboscis 
curved;  antennae  filiform,  14-jointed,  two  basal  joints  tolerably 
thick,  the  remaining  short,  cylindrical,  and  covered  with  fine  hairs  ; 
body  short ;  femora  elongated ;  wings  hairy,  with  one  marginal  cell, 
and  three  posterior  cells,  the  first  and  second  divided  by  an  indistinct 
nervure. 

The  species  of  this  genus  are  all  extremely  minute,  and  found  on 
the  leaves  of  trees. 

C.  bicolor  is  less  than  one-twelfth  of  an  inch  in  length,  of  a  blackish 
colour,  with  the  edges  of  the  abdominal  segments  pale;  legs  pale- 
yellow.    This  species  and  three  or  four  others  inhabit  this  country. 

CA'MPYLUS  (Fischer),  a  genus  of  Coleopterous  Insects,  belonging 
to  the  family  Elateridce.  The  species  of  this  genus  are  distinguished 
by  their  having  the  hinder  part  of  the  head  free,  or  not  sunk  into  the 
thorax  as  far  as  the  eyes,  as  is  usually  the  case  in  this  tribe.  The 
eyes  are  globular  and  projecting :  the  antennae  are  rather  long, 
obscurely  pectinated,  and  inserted  close  to  the  eyes  beneath  a  pro- 
jecting frontal  ridge ;  thorax  narrow ;  elytra  much  elongated,  and 
somewhat  linear. 

C.  dispar,  a  common  insect  in  this  country,  is  found  on  the  leaves 
of  trees,  and  on  nettles  and  other  plants.  It  is  nearly  half  an  inch 
long,  and  of  an  ochreous  colour,  with  the  under  part  of  the  body  more 
or  less  black  :  sometimes  the  posterior  part  of  the  head,  the  disc  of 
the  thorax  and  elytra,  and  the  femora  are  black. 

About  six  or  seven  species  of  this  genus  have  been  discovered,  most 
of  which  are  European.  The  above-described  species  is  the  only  one 
known  to  inhabit  England. 

CAMWOOD  (German,  Kammholz ;  French,  Bois  de  Cham  ;  Portu- 
guese, Pao  Gabao),  a  red  dye-wood,  the  colouring  matter  of  which  is 
similar  to  that  of  Nicaragua  or  Peach-Wood.  It  is  the  produce  of  a 
plant  belonging  to  the  natural  order  Leguminosce,  called  Bapkia  nitidu. 
It  is  used  with  alum  and  tartar  as  a  mordant.  It  does  not  afford  more 
than  a  third  part  of  the  colouring  matter  yielded  by  an  equal  quantity 
of  Brazil- Wood.  It  is  used  likewise  by  turners  for  making  knife- 
handles,  and  by  cabinet-makers  for  ornamental  knobs  to  furniture. 
The  greatest  part  of  the  Camwood  imported  into  Europe  is  brought 
from  Sierra-Leone. 

CANARIUM,  a  genus  of  plants  belonging  to  the  natural  order 
Amyridacece.  C.  commune  yields  a  gum  which  is  said  to  have  the 
same  properties  as  the  Balsam  of  Copaiva.  The  fruit,  which  is  a 
three-cornered  nut,  is  eaten  in  Java  both  raw  and  dressed  ;  and  an  oil 
is  expressed  from  them  which  when  fresh  is  eaten  at  table,  and  when 
stale  is  used  for  burning  in  lamps.  The  raw  nuts  are  apt  to  bring  on 
diarrhoea. 

CANARY-BIRD,  or  CANARY-FINCH,  Le  Serin  de  Canarie  o; 
the  French,  Der  Canarienvogel  of  the  Germans,  Canario  of  the 
Italians,  the  Canary  of  the  English,  Fringilla  Canaria  of  Linnaeus. 
This  bird  is  the  well-known  songster  which  is  to  be  found  caged  in 
every  house  where  the  inmates  are  fond  of  song-birds.  The  Canary 
Islands  are  the  most  frequented  haunts  of  the  species.  In  the  wild 
state  the  prevailing  hue,  according  to  the  observations  of  Adanson, 
Labillardiere,  and  others,  is  gray  or  brown,  mingled  however  with 
other  colours,  but  never  reaching  the  brilliancy  of  plumage  exhibited 
by  the  bird  in  captivity — a  brilliancy  arising  from  long  domestication 
and  repeated  crosses  with  analogous  species.  Its  introduction  into 
Europe  is  stated  by  some  to  have  taken  place  in  the  14th  century; 
but  Bechstein  names  the  beginning  of  the  16th.  "  The  arrival,"  says 
the  author  last  quoted,  "  of  the  canary  in  Europe,  is  thus  described  : — 
A  vessel  which  in  addition  to  its  other  merchandise  was  bringing  a 
number  of  these  birds  to  Leghorn,  was  wrecked  on  the  coast  of  Italy, 
opposite  the  island  of  Elba,  where  these  little  birds,  having  been  seV 
at  liberty,  took  refuge.  The  climate  being  favourable  they  increased, 
and  would  certainly  have  become  naturalised,  had  not  the  wish  to  pos- 
sess them  occasioned  their  being  caught  in  such  numbers  that  at  last 
they  were  extirpated  from  their  new  abode.  From  this  cause  Italy 
was  the  first  European  country  where  the  canary  was  reared.  At  first 
thoir  education  was  difficult,  as  the  proper  manner  of  treating  them 
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was  unknown  ;  and  what  tended  to  render  them  scarce  was  that  only 
the  male  birds  were  brought  over, — no  females.  The  gray  of  its  primi- 
tive colour,  darker  on  the  back  and  greener  on  the  belly,  has  under- 
gone so  many  changes  from  its  being  domesticated,  from  the  climate, 
and  from  the  union  with  birds  analogous  to  it  (in  Italy  with  the  citril- 
finch,  the  serin;  in  our  country — Germany — with  the  linnet,  the  green- 
finch, the  siskin,  and  the  goldfinch),  that  we  now  have  canaries  of  all 
colours.  If  we  had  not  sufficient  proof  that  canaries  came  originally 
from  the  Fortunate  Islands,  we  should  think  the  citril-finch,  the 
serin,  and  the  siskin  were  the  wild  stock  of  the  domesticated  race. 
I  have  seen  a  bird  whose  parents  were  a  siskin  and  serin,  which  per- 
fectly resembled  a  variety  of  the  canary  which  is  called  the  green. 
I  have  also  seen  mules  from  a  female  gray  canary,  in  which  was  no 
trace  of  their  true  parentage.  The  gray,  the  yellow,  the  white,  the 
blackish,  and  the  chestnut  are  the  principal  varieties,  and  it  is  from 
their  combination  and  from  their  tints  that  we  derive  the  numerous 
varieties  that  we  now  possess.  Those  canaries  that  have  the  upper 
part  of  the  body  of  a  dusky  green  or  linnet-brown,  and  the  under  part 
the  yellowish-green  of  the  green-bird,  with  dark  brown  eyes,  are  the 
strongest,  and  most  nearly  resemble  the  primitive  race.  The  yellow 
and  white  often  have  red  eyes,  and  are  the  most  tender.  The  chestnut 
are  the  most  uncommon,  and  hold  a  middle  rank  for  strength  and 
length  of  life  between  the  two  extremes.  But  as  the  plumage  of  the 
intermediate  ones  is  a  mixture  of  these  principal  colours,  their  value 
depends  on  the  pretty  and  regular  manner  in  which  they  are  marked. 
The  canary  that  is  most  admired  amongst  us  now  is  one  with  the  body 
white  or  yellow,  the  head,  particularly  if  crested,  wings,  and  tail,  yel- 
lowish-dun :  the  second  in  degree  is  of  a  golden  yellow,  with  the  head, 
wings,  and  tail  black,  or  at  least  dusky  gray.  Next  follow  the  gray 
or  blackish,  with  a  yellow  head  and  collar ;  and  the  yellow,  with  a 
blackish  or  green  tuft,  which  are  very  much  valued.  As  for  those  that 
are  irregularly  spotted,  speckled,  or  variegated,  they  are  much  less 
sought  after,  and  are  used  to  pair  with  those  of  one  colour,  white, 
yellow,  gray,  brown-gray,  and  the  like." 

The  usual  length  of  a  Canary  is  about  5  inches,  of  which  the  tail 
measures  about  two  and  a  quarter.  The  bill  is  about  5  lines  in  length, 
strong,  sharply  pointed,  and  inclining  to  white.  The  shanks,  or  feet 
as  they  are  technically  called,  are  about  8  lines  long,  and  of  a  flesh- 
colour. 

The  female  is  very  like  the  male,  but  is  generally  less  bright  in 
colour,  smaller  about  the  head,  shorter  about  the  neck  and  body,  not 
so  high  on  the  shanks,  and  altogether  of  a  form  somewhat  less  elegant 
than  that  of  the  male.  There  is  a  bean-shaped  feather  under  the  bill, 
and  the  temples  and  circles  round  the  eyes  are  deeper  in  colour  than 
the  other  parts  of  the  body. 

The  Canary  breeds  freely  with  allied  species  of  birds,  and  many 
hybrids  are  recognised  by  breeders.  Amongst  the  more  common  are 
the  following : — 

1.  Mules  bred  from  a  hen  Canary  and  a  Goldfinch. — These  partake 
of  the  parental  colours  on  both  sides.  The  finest  are  produced  from 
yellow  or  white  hen  canaries. 

2.  Mules  bred  from  a  hen  Canary  and  a  male  Siskin. — The  young 
always  resemble  the  Siskin  in  shape.  If  the  mother  be  green  they 
will  be  like  a  hen  Siskin  ;  if  she  be  white  or  yellow  they  will  be  lighter 
in  colour  than  a  Siskin,  without  however  any  great  difference. 

3.  Mules  bred  between  a  hen  Canary  and  a  Green-Bird,  or  a  Citril- 
Finch. — When  the  mother  is  neither  white  nor  yellow  the  young 
do  not  differ  much  from  the  Gray  or  Green  Canary ;  but  they  are 
generally  rather  more  slender,  and  their  bills  are  also  shorter  and 
thicker. 

4.  Mules  bred  between  a  hen  Canary  and  a  Linnet. — These,  if  the 
mother  be  white  or  yellow,  will  be  speckled  ;  if  she  be  gray  they  will 
resemble  her  generally,  but  their  tails  will  be  longer. 

Most  of  these  mules  are  fruitful,  and  there  is  no  great  difficulty  in 
getting  the  parents  to  pair ;  but  when  the  union  is  with  species  more 
remote,  the  difficulty  increases  in  proportion. 

5.  Mules  between  a  hen  Canary  and  a  Bullfinch. — Bechsteiu  says 
that  the  eggs  of  this  union  seldom  prove  fruitful ;  but  Dr.  Jassy  of 
Frankfort  obtained  mules  of  a  bullfinch  and  a  canary,  by  making  other 
canaries  sit  on  the  eggs  and  bring  up  the  young,  a  plan  pursued  in 
Bohemia. 

Besides  the  birds  above  enumerated,  chaffinches,  yellowhammers, 
kc.  have  been  tried,  but  with  no  good  success.  Bechstein  says  that 
he  never  saw  a  male  canary  very  fond  of  a  female  yellowhammer,  nor 
a  male  of  the  latter  kind  of  a  female  canary,  though  the  plumage  may 
be  selected  so  as  to  offer  a  striking  resemblance. 

It  will  be  observed  that  in  all  the  five  instances  recorded  the  Canary 
is  always  the  mother.  The  reason  why  breeders  select  the  male  of 
the  other  species  when  mules  are  desired  is,  because  a  female  siskin, 
goldfinch,  &c.  could  not  easily  be  induced,  if  at  all,  to  lay  her  eggs  in  an 
artificial  nest  like  a  canary. 

The  hybrids  between  these  various  species  are  stated  to  be  fruitful, 
and  to  have  the  power  of  continuing  their  mixed  forms.  The  first 
eggs  of  these  hybrids  are  said  to  be  very  small,  and  the  young  hatched 
from  them  very  weak.  The  eggs  of  the  next  year  are  said  to  be  larger, 
and  the  nestlings  stronger  and  stouter. 

In  order  to  obtain  bright  and  good  plumage,  those  birds  whose 
colours  are  clear  and  whose  spots  are  clean  and  well  defined  should  be 
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placed  together.  A  brownish-gray  or  greenish  bird  paired  with  one  of 
a  lively  yellow  often  produces  young  of  a  dim  white  and  of  other 
admired  colours.  Two  crested  birds  should  never  be  joined,  for  their 
offspring  are  frequently  hatched  with  part  of  the  head  bald,  or  other- 
wise deformed  in  plumage. 

Bechstein  gives  the  following  directions  for  forwarding  the  breeding 
of  Canaries  : — "  The  best  time  for  pairing  canaries  is  the  middle  of 
April.  Either  one  male  and  one  or  two  females  are  placed  in  a  large 
cage,  or  many  of  both  sexes  are  united  in  a  room  or  aviary,  having  the 
advantage  of  a  south  aspect.  Nests  made  of  turned  wood  or  osiers 
are  given  them,  as  straw  ones  are  too  easily  torn.  It  is  a  good  plan  to 
place  in  the  room  or  aviary  slips  of  pine,  which  being  cut  in  February 
do  not  lose  their  leaves.  If  a  little  inclosure  of  wire-gauze  can  be  fixed 
over  the  window,  where  the  birds  can  enjoy  the  fresh  air,  nothing  will 
more  effectually  contribute  to  render  the  young  healthy  and  robust. 
Birds  which  are  to  be  paired  for  the  first  time  should  be  previously 
placed  in  the  same  cage  for  seven  or  eight  days,  in  order  to  become 
acquainted  and  accustomed  to  live  together.  If  two  females  are  to  be 
caged  with  one  male,  it  is  especially  necessary  that  they  should  be 
together  long  enough  to  leave  off  quarrelling,  and  the  pairing-cage 
should  be  divided  into  two  equal  parts,  communicating  by  a  sliding- 
door.  This  being  done,  a  lively  male  and  one  of  the  females  should 
be  placed  in  the  first  division  ;  as  soon  as  she  has  laid  the  male  should 
be  moved  into  the  other  division,  the  door  of  separation  being  shut ; 
but  as  soon  as  the  other  has  also  laid  the  door  may  be  left  open  :  the 
male  will  then  visit  the  females  alternately,  and  they  will  not  trouble 
themselves  about  each  other  ;  but  without  these  precautions  jealousy 
would  incline  them  to  fight  and  destroy  each  other's  eggs.  When  it 
is  intended  to  place  a  great  many  females,  double  or  treble  the  number 
of  males,  in  a  room  or  aviary,  the  latter  should  always  be  first  paired 
with  a  single  female,  which  will  ever  after  remain  the  favourite  ;  and 
it  will  only  be  when  she  is  about  to  sit  that  he  will  pair  with  the 
others ;  and  this  is  all  the  notice  he  will  take  of  them,  for  afterwards 
he  will  only  notice  their  young.  It  is  from  these  mothers  however 
that  the  most  and  the  best  birds  are  generally  procured.  If  the  floor 
of  the  room  or  aviary  is  well  covered  with  moss,  little  else  need  be 
added  for  making  the  nests,  otherwise  they  should  be  supplied  with 
the  hair  of  cows  and  deer,  hog's  bristles,  fine  hay,  lint,  wool  cut  two 
or  three  inches  long,  paper-shavings,  and  the  like.  That  which  is 
coarsest  serves  for  the  outside,  and  the  softest  and  finest  for  the  inside. 
If  they  have  shrubs,  traces  of  the  natural  instinct  of  the  canary  are 
soon  observed  in  the  nests,  which  they  construct  without  the  help  of 
the  turner  or  basket-weaver ;  but  they  are  of  an  inelegant  form,  and 
the  outside  is  not  very  carefully  finished.  The  females  alone,  as  is 
usual  among  birds,  are  the  builders,  the  males  only  choosing  the  situa- 
tion and  bringing  the  materials.  It  is  in  the  nest,  where  the  female 
is  in  continual  motion,  that  the  pairing  takes  place  ;  she  invites  the 
male  by  constant  little  chirpings,  repeated  more  quickly  the  nearer  she 
is  to  laying.  Seven  or  eight  days  are  generally  reckoned  from  the  first 
pairing  to  the  laying  of  the  first  egg  ;  the  other  eggs,  whose  number 
varies,  without  exceeding  six,  are  laid  successively  every  following  day, 
and  often  at  the  same  hour.  The  laying  ended,  pairing  continues 
during  the  first  days  of  incubation.  If  the  pairs  agree  they  must  be 
left  entirely  to  themselves,  without  endeavouring  to  use  art  to  help 
nature,  as  many  do.  It  is  usual  to  take  away  the  first  egg  and  substi- 
tute an  ivory  one,  which  is  repeated  with  the  others  to  the  last,  pre- 
serving them  in  the  meantime  in  a  box  filled  with  fine  dry  sand  :  they 
are  afterwards  restored  all  together  to  the  nest  to  be  hatched." 

Upon  this  practice  there  is  a  difference  of  opinion,  as  the  plan  above 
recommended  causes  the  mother  a  greater  loss  of  heat,  and  burdens  her 
at  once  with  five  or  six  little  ones,  which  coming  together  disturb  rather 
than  please  her  ;  whereas  in  seeing  them  hatched  successively  one  after 
the  other  her  pleasure  is  increased,  and  her  strength  and  courage  are 
supported.  "  Very  intelligent  bird-fanciers,"  adds  Buffon,  "  assure  us 
that  by  not  removing  the  eggs  from  the  female,  and  leaving  them  to 
be  hatched  in  succession,  they  have  always  succeeded  better  than  when 
they  have  substituted  ivory  eggs."  The  hen  Canary  will  generally  lay 
three  or  four  times  in  the  year,  from  April  to  September,  and  some 
will  even  continue  to  lay  during  their  moult.  The  eggs  are  of  a  deli- 
cate sea-green  hue,  spotted  at  one  end  more  or  less  with  violet  or 
maroon  colour.  About  the  eighth  day  after  the  hen  has  begun  to  sit, 
the  eggs  may  be  examined  by  holding  them  between  the  flame  of  a 
candle  and  the  eye.  Those  which  are  good  will  by  that  time  exhibit 
well-developed  blood-vessels,  whereas  the  bad  ones  will  continue  clear 
or  be.  already  addled — these  should  be  thrown  away.  It  may  be 
doubted  however  whether  the  better  course  be  not  to  leave  the 
hen  quite  undisturbed.  The  cock  will  sometimes  take  his  turn  for 
some  hours  in  the  day  ;  but  the  hen  seldom  approves  of  this  :  as  soon 
as  she  has  taken  her  hasty  meal  she  flies  back  to  the  nest,  and  if  the 
male,  whose  capabilities  as  a  hatcher  she  seems  strongly  to  question, 
do  not  retire,  she  pecks  him  till  he  does.  On  the  thirteenth  day  the 
young  generally  make  their  appearance.  While  incubation  is  going 
on  the  place  where  the  birds  are  confined  should  be  kept  quiet;  fcr 
it  is  asserted  that  sudden  jarring  noises,  such  as  the  violent  slamming 
of  a  door  or  the  discharge  of  a  gun  will  kill  the  young  in  the  shell.  We 
have  above  seen  that  it  is  usual  to  give  two  females  to  one  male  ;  and 
it  is  alleged  that  if  one  of  the  former  should  die  during  incubation, 
the  survivor  immediately  takes  «harge  of  the  eggs,  to  the  care  of  which 
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Bhe  so  entirely  devotes  herself  that  she  repels  the  caresses  of  her  mate, 
whose  solace  she  was  while  the  deceased  was  sitting. 

As  soon  as  the  young  break  the  shell,  two  jars  should  be  placed 
near  the  feeding-trough.  In  one  of  these  there  should  be  a  quarter 
of  a  hard  egg,  yolk  and  white  together,  chopped  very  fine,  with  a 
bit  of  crumb  of  white  bread  or  biscuit,  which  has  been  soaked  in 
water,  and  afterwards  well  pressed  to  get  out  the  moisture.  In  the 
other  jar  rape-seed,  well  boiled  and  then  washed  in  fresh  water,  should 
be  placed  ;  great  care  must  be  taken  not  to  let  this  food  become  sour, 
which  would  destroy  the  nestlings.  The  cock-bird  is  the  principal 
nurse  after  hatching. 

It  is  sometimes  necessary  to  bring  up  the  young  by  hand,  and  then 
a  paste  should  be  made  of  white  bread  or  biscuit  pounded  very  fine, 
rape-seed  well  bruised,  a  small  quantity  of  the  yolk  of  an  egg,  and 
water.  The  nestlings  must  be  fed  with  a  quill  cut  into  the  shape  of 
a  spoon,  and  should  not  have  less  than  ten  or  twelve  meals  a  day ; 
four  beaksful  well  piled  up  on  the  quill  constitute  a  meal.  On  the 
thirteenth  day  they  will  begin  to  feed  themselves,  and  in  four  weeks 
they  may  be  removed  to  other  cages.  Care  however  must  be  taken 
to  supply  them  for  some  time  with  the  paste  above  described,  together 
with  the  food  of  full-grown  birds,  as  a  sudden  privation  of  the  former 
has  been  known  frequently  to  occasion  death;  especially  if  the 
nestlings  are  deprived  of  it  when  moulting. 

Mr.  Rennie  says,  "  It  sometimes  happens  in  very  dry  seasons  that 
the  feathers  of  the  young  birds  cannot  develop  naturally ;  a  bath  of 
tepid  water,  employed  on  such  an  occasion  by  Madame  — — ,  was  so 
successful,  that  I  cannot  do  better  than  recommend  it.  The  same 
lady  succeeded  equally  well  in  similar  circumstances  in  hatching  late 
eggs ;  she  plunged  them  for  some  minutes  in  water  heated  to  the 
degree  of  incubation,  and  immediately  replaced  them  under  the 
mother ;  in  a  short  time  she  enjoyed  the  pleasure  of  seeing  the  little 
ones  make  their  appearance.  This  interesting  experiment  may  be 
applied  to  all  sorts  of  birds,  and  may  be  particularly  useful  in  regard 
to  those  of  the  poultry-yard." 

About  the  thirteenth  or  fourteenth  day,  by  which  time  the 
nestlings  can  eat  alone,  the  males  begin  to  warble  and  so  do  some  of 
the  females,  but  in  a  more  disjointed  style.  The  males,  which  may 
then  be  easily  distinguished,  should  be  forthwith  separated,  each  bird 
being  placed  in  a  cage  by  himself  (which  must  be  first  covered  with 
a  piece  of  linen  and  afterwards  with  a  darker  curtain)  apart  from 
every  other  bird,  in  order  that  his  education  may  begin,  if  it  is 
intended  that  his  natural  song  should  be  superseded  by  an  artificial 
melody  ;  if  he  is  left  unseparated  beyond  the  fourteenth  day  he  will 
retain  a  portion  of  his  father's  song,  and  murder  his  acquired  melody 
by  intermingling  the  paternal  notes.  His  musical  lesson  must  be 
repeated  five  or  six  times  in  the  day,  especially  in  the  morning  and 
evening,  his  master  performing  the  desired  air  either  on  a  flageolet  or 
a  bird-organ  ;  but,  as  has  been  observed  in  the  case  of  the  bullfinch, 
if  the  instrument  be  not  in  perfect  tune  the  whistling  of  a  man  of 
taste  is  infinitely  preferable.  From  two  to  six  months,  according  to 
the  memory  and  the  abilities  of  the  scholar,  will  be  spent  in  this 
musical  education.  Some  canaries  have  been  thus  taught  to  repeat 
correctly  two  or  three  airs,  and  others  have  learned  to  pronounce 
distinctly  a  few  short  words  ;  for  they  possess  great  quickness  and 
correctness  of  ear,  and  have  excellent  memories. 

When  the  more  natural  song  is  preferred,  those  canaries  are  most 
esteemed  which  introduce  into  their  warblings  the  notes  of  the  night- 
ingale, wood-lark,  or  tit-lark,  and  this  may  be  easily  accomplished  by 
placing  those  birds  near  the  young  canaries.  The  canaries  of  the 
Tyrol  are  more  frequently  taught  to  introduce  the  notes  of  the  night- 
ingale, while  those  of  England  more  frequently  interweave  those  of 
the  wood-lark.  "  In  Thuringia,"  says  Bechstein,  "  the  preference  is 
generally  given  to  those  which,  instead  of  a  succession  of  noisy  bursts, 
know  how,  with  a  silvery  sonorous  voice,  to  descend  regularly  through 
all  the  tones  of  the  octave,  introducing  from  time  to  time  the  sound 
of  a  trumpet.  There  are  some  males  which,  especially  in  the  pairing 
season,  sing  with  so  much  strength  and  ardour,  that  they  burst  the 
delicate  vessels  of  the  lungs  and  die  suddenly." 

Canaries  may  be  made  to  sing  in  the  night — some  do  this  of  their 
own  accord.  The  tuition  must  commence  early  in  their  youth  by 
covering  the  cage,  and  thus  keeping  them  in  the  dark  during  the  day 
long  enough  for  them  to  be  hungry  ;  they  are  thus  brought  to  feed  by 
candlelight,  and  at  last  sing.  The  hen  birds  will  also  sing,  particularly 
in  the  spring,  but  in  an  unconnected  style.  Old  hens  past  breeding 
will  often  sing  in  this  way  the  year  round. 

There  are  societies  in  London  for  promoting  the  breeding  of  Canaries, 
and  amateurs  distinguish  upwards  of  thirty  varieties. 

Mr.  Rennie  mentionstwo  sorts  of  Canaries,  "  the  plain  and  variegated, 
or  as  they  are  technically  called,  the  gay  spangles  or  mealy,  and  jonks 
or  jonquils.  These  two  varieties  are  more  esteemed  than  any  of  the 
numerous  varieties  which  have  sprung  from  them ;  and  although 
birds  of  different  feathers  have  their  admirers,  some  preferring 
beauty  of  plumage,  others  excellence  of  song,  certainly  that  bird  is 
most  desirable  where  both  are  combined.  The  first  property  of  these 
birds  consists  in  the  cap,  which  ought  to  be  of  fine  orange-colour, 
pervading  every  part  of  the  body  except  the  tail  and  wings,  and 
possessing  the  utmost  regularity,  without  any  black  feathers,  as  by 
the  smallest  speck  it  loses  the  property  of  a  show  bird,  and  is  con- 


sidered a  broken-capped  bird.  The  second  property  consists  in  the 
feathers  of  the  wing  and  tail  being  of  a  deep-black  up  to  the  quill,  as 
a  single  white  feather  in  the  wing  or  tail  causes  it  to  be  termed  a  foul 
bird;  the  requisite  number  of  these  feathers  in  each  wing  is  18,  and 
in  the  tail  12.  It  i3  however  frequently  observed  that  the  best- 
coloured  birds  are  foul  in  one  or  two  feathers,  which  reduces  their 
value,  although  they  may  still  be  matched  to  breed  with."  These 
form  the  leading  features  of  excellence ;  but  it  is  generally  the  custom 
of  the  societies  above  mentioned  to  award  the  prize  to  the  competitor 
who  produces  a  bird  nearest  to  the  model  published  by  them  the 
season  prior  to  that  wherein  the  competitors  are  to  show  for  the  prize. 

The  fullest  information  on  the  subject  of  breeding  and  treating 
the  Canary  will  be  found  in  Bechstein' s  Cage-Birds. 

CANARY-GRASS.  [Phalaris.] 

CANCER,  a  genus  of  Short-Tailed  Crustacea,  the  type  of  the  family 
Canceridce.  Dr.  Leach  restricted  the  genus  Cancer  to  the  form  of 
Cancer  Pagurus,  Linn.,  the  large  eatable  Crab  of  our  coasts,  which 
was,  when  he  defined  the  genus,  the  only  species  known.  It  has  the 
following  characters  : — 

External  antennae  with  the  basilar  joint  broad,  very  long  and  thick, 
filling  the  hiatus  between  the  inner  canthus  of  the  orbit  and  the  front, 
and  terminating  forwards  in  a  strong,  angular,  tooth-like  projection, 
directed  forwards  and  a  little  inwards,  reaching  beyond  the  frontal 
line.  The  terminal  or  moveable  portion  is  slender,  very  short,  and 
arises  from  the  internal  part  of  the  basilar  joint  nearer  to  the  cell  of 
the  internal  antennae  than  to  the  orbit.  The  internal  antennae,  instead 
of  lying  obliquely  outwards  or  transversely,  as  in  most  other  genera 
of  this  section,  are  directed  forwards — a  character  by  which  Cancer 
may  at  once  be  distinguished  from  Platypodia,  Carpilius,  Xantho,  &c. 
The  second  joint  of  the  inner  footstalk  of  the  external  pedipalps  is 
excavated  at  the  anterior  part  of  the  inner  margin ;  in  some  species 
the  notch  is  confined  to  the  angle,  in  others  it  extends  half  way  down 
the  side  of  the  joint.  The  first  pair  of  feet  is  nearly  equal ;  in  some 
specimens  of  eadh  species  the  difference  in  size  being  scarcely  appre- 
ciable. They  are  generally  very  robust.  The  remaining  feet  have  no 
spines,  but  are  in  most  species  more  or  less  hairy.  The  abdomen  of 
the  male  has  five,  and  that  of  the  female  seven  joints. 

With  the  exception  of  our  indigenous  species,  Cancer  Pagurus,  they 
are  all,  as  far  as  their  localities  are  known,  exclusively  natives  of  the 
coasts  of  the  hotter  parts  of  America. 

Mr.  Bell,  in  a  paper  on  the  genus  Cancer  ('  Zool.  Trans.'  i.  335),  gives 
three  new  species,  namely,  0.  longipes,  C.  Edwardsii,  and  C.  dentatus, 
brought  home  by  Mr.  Cuming  and  Mr.  Miller,  besides  C.  irroratus  of 
Say,  and  C.  Pagurus,  which  last,  as  it  was  considered  the  type  by  Dr. 
Leach,  we  select  as  an  example. 

C.  Pagurus  is  the  Great  Crab  of  the  English  coasts.  Mr.  Bell 
gives  the  following  description  of  it : — Carapace  transversely  oblong, 
flattened,  but  little  higher  in  the  middle  than  at  the  sides,  some- 
what rounded  before  and  behind;  the  surface  minutely  granulated, 
smooth,  with  the  regions  but  slightly  marked.  Latero-anterior 
margin  slightly  recurved,  divided  into  ten  quadrate  lobes,  the  sides 
of  which  are  contiguous  and  the  margins  entire ;  the  last  lobe 
inconspicuous,  and  passing  into  the  posterior  marginal  line,  which 
terminates  immediately  anterior  to  the  posterior  transverse  ridge. 
Front  trifid,  the  teeth  of  nearly  equal  length  and  size.  Orbits 
round,  with  a  strong  triangular  tooth  over  the  inner  canthus,  which 
does  not  project  so  far  as  the  front ;  and  a  smaller  one  filling  the 
space  between  the  two  superior  fissures.  External  antennae  with 
the  basilar  joint  much  elongated,  and  terminating  forwards  in  an 
obtuse  tooth;  the  first  joint  of  the  moveable  portion  club-shaped, 
the  second  cylindrical,  the  remaining  portion  setaceous.  Internal 
antenna)  directed  forwards,  the  anterior  half  doubled  directly  back- 
wards in  a  state  of  rest.  The  basilar  joint  broad,  cup-shaped,  its 
outer  edge  projecting  forwards;  the  second  joint  (the  first  of  the 
moveable  portion)  cylindrical,  the  penultimate  with  a  small,  hooked, 
and  recurved  process  at  the  apex.  Pedipalps  as  in  the  rest  of  the 
genus.  Sternum  minutely  punctated,  and  furnished  with  small 
patches  or  lines  of  short  scanty  hair.  Abdomen  in  the  male  with  the 
margin  fringed  with  short  hair  ;  the  last  joint  forming  an  equilateral 
triangle.  Anterior  feet  large,  robust,  smooth,  without  spines  or 
tubercles,  minutely  granulated  ;  the  hand  rounded,  without  crest,  the 
inner  surface  exhibiting  only  the  rudiments  of  the  five  lines  of  puncta, 
so  conspicuous  in  other  species  of  the  genus.  The  remaining  feet 
furnished  with  numerous  fasciculi  of  stiff  hairs,  the  last  joint  in  all 
furrowed,  and  terminated  by  a  short  strong  nail.  Colour  above 
reddish-brown,  the  legs  more  red,  the  claws  deep  shining  black; 
beneath  whitish.  Locality,  coasts  of  Great  Britain,  &c,  and  of  western 
Europe.  Great  numbers  are  annually  caught  on  the  coasts  of  Great 
Britain.  They  sometimes  attain  a  large  size,  weighing  ten  or  twelve 
pounds. 

Pennant  states  that  this  species  inhabits  l-ocky  coasts,  and  is  the 
most  delicious  meat  of  any,  and  that  it  casts  its  shell  between 
Christmas  and  Ea3ter.  "  There  are  some  species,"  says  Milne- 
Edwards,  in  his  article  '  Crustacea,'  in  the  '  Cyclopaedia  of  Anatomy 
and  Physiology,'  "  such  as  the  crabs  and  the  Brachyura  generally,  in 
which  the  carapace  presents  a  considerable  expansion  on  either  side, 
forming  two  large  compartments  in  which  the  greater  mass  of  the 
thoracic  viscera  is  contained.    Under  these  circumstances  it  would  be 
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impossible  for  the  animal  to  escape  from  its  dorsal  covering  by  the 
relatively  inconsiderable  opening  which  this  part  presents  on  its 
inferior  aspect.  This  renders  it  necessary  that  the  carapace,  instead 
of  being  cast  off  by  simply  rising  in  a  single  piece,  should  give  way 
and  separate  in  some  direction  or  another,  and  this  it  does  by  splitting 
along  the  curved  lines,  extending  on  either  side  from  the  mouth  to 
the  origin  of  the  abdomen,  in  the  course  of  which  the  epimeral  pieces 
cohere  with  the  dorsal  one."  (Collinson,  '  Phil.  Trans.'  1746  and 
1751 ;  'Hist.  Nat.  des  Crustaces,'  t.  1,  p.  56.)  Sir  Charles  Lyell  says 
('  Principles  of  Geology  ' ),  "A  large  female  crab  (Cancer  Pagurus) 
covered  with  oysters,  and  bearing  also  Anomia  Ephippium  and 
Actinice,  was  taken  in  April,  1832,  off  the  English  coast.  The  oysters 
include  individuals  of  six  years'  growth,  and  the  two  largest  are  four 
inches  long  and  three  inches  and  a  half  broad.  Both  the  crab  and  the 
oysters  were  seen  abive  by  Mr.  Robert  Brown.  This  specimen  is  in 
the  collection  of  my  friend  Mr.  Broderip,  who  observes  that  this  crab, 
which  was  apparently  in  perfect  health,  could  not  have  cast  her  shell 
for  six  years,  whereas  some  naturalists  have  stated  that  the  species 
moults  annually,  without  limiting  the  moulting  period  to  the  early 
stages  of  growth  of  the  animal." 

The  genus  Cancer  of  Linnaeus  included  a  large  number  of  species, 
and  the  term  Crab,  which  is  a  translation  of  it,  is  in  common  parlance 
applied  to  the  great  bulk  of  the  Brachyurous  Crustaceans. 

For  the  Blood-Spotted  Crab  of  the  Asiatic  seas  (Cancer  macalatus, 
Linn.,  &c.)  and  the  Coralline  Crab  (Cancer  coraUinus,  Fabr.),  Dr.  Leach 
instituted  the  genus  Carpilius,  characterised  by  the  existence  of  a 
single  tooth  on  the  border  of  the  carapace,  and  by  the  tridentated  front ; 
and,  for  the  Eleven-Toothed  Crab  (Cancer  undecimdentatus,  Fabr.), 
the  carapace  of  which  is  smooth,  with  11  crenulated  teeth  on  each 
antero-lateral  border,  and  black  toothed  fingers,  spoon-shaped  at  the 
end,  he  founded  the  genus  Clorodius  or  Chlorodius.  Milne-Edwards 
enumerates  four  species  of  Carpilius  and  seven  of  Chlorodius.  He 
considers  the  fossil  Crabe  aux  Grosses  Pinces,  Cancer  macroclielus, 
Desm.  ('Hist.  Nat.  des  Crustacds  Fossiles,'  p.  91,  pi.  vii.  fig.  1-2), 
Cancer  Lapidescens,  Rumph.  ('  Amb.  Rariteit  Kamer,'  pi.  60,  f.  3),  as 
referrible  to  the  genus  Carpilius  rather  than  to  the  division  of  Crabs 
properly  so  called.  It  should  be  remembered  that  Milne-Edwards's 
genus  Cancer  (Crabe;  differs  from  that  of  Leach.  The  former  includes 
under  that  name  such  forms  as  Cancer  roseus  (Carpilius  rosfus  of 
Riippell),  C.  lobatus,  C.  esculptus,  C.  limbatus  (Xantho  granulosus, 
Riip.),  C.  Savignii  and  C.  Acanthus,  excluding  Leach's  Cancer,  the 
type  of  which  is  the  eatable  Crab  of  our  coasts,  to  which  form  Milne- 
Edwards  gives  the  name  Platycarcinus.  It  does  not  appear  that 
any  species  of  Cancer,  Leach,  Platycarcinus,  Milne-Edwards,  has  been 
found  in  a  fossil  state. 

CANCROMA.  [Boat-Bill.] 

CANDY-TUFT.  [Iberis.] 

CANIS,  a  genus  of  Carnivorous  Mammalia,  of  which  the  common 
Dog  may  be  regarded  as  the  type. 

Under  the  Linnsean  genus  Canis  are  to  be  found  the  Dogs  (Canis 
familiaris) ;  the  Wolves  (Canis  Lupus) ;  the  Hyaenas  (Canis  Hycena) ; 
the  Foxes  (Canis  Vulpes),  &c. ;  the  Jackals  (Canis  aureus) ;  the 
Mexican  Wolf  (Canis  Mexicanus),  Xoloitzcuintli  of  Hernandez ;  and 
Canis  Thous  of  Surinam.  ( 

Cuvier  arranges  under  the  genus  Canis  Les  Chiens,  the  Dogs 
properly  so  called  (Canis  familiaris  and  its  varieties) ;  the  Wolves 
(Canis  Lupus,  C.  Mexicanus,  C.  jubatus) ;  and  the  Jackals,  Chacal  or 
Loup  Dore1  (Canis  aureus)  :  and  he  observes,  that  the  Foxes  (which 
Brisson  and  others  have  separated  under  the  name  of  Vulpes)  may 
be  distinguished  from  the  Wolves  and  the  Dogs  by  their  longer  and 
more  tufted  tail ;  by  a  more  pointed  muzzle  ;  by  the  pupils  of  their 
eyes,  which  by  day  present  a  kind  of  longitudinal  slit  instead  of  the 
round  form ;  by  the  superior  incisors  being  less  lobated  (echan- 
crdes) ;  and,  he  observes  on  their  fetid  odour,  their  disposition  to  dig 
for  themselves  earths,  and  to  prey  upon  the  weaker  animals.  These 
he  places  in  a  sub-genus,  including  the  Zerda  (Megalotis  of  Illiger, 
Canis  Megalotis  of  Lalande,  Canis  Zerda  of  Gmelin) ;  at  least  he  terms 
the  Zerdas  "  especes  de  renards,"  though  he  seems  to  consider  them 
as  a  section,  and  notices  them  as  the  Megalotis  of  Illiger.  The  Hycena 
venatica  of  Burchell,  Hymna  picta  of  Temminck  (Wild  Dog  of  the 
Cape),  terminates  Cuvier's  Canidm,  and  he  then  passes  on  to  the 
Civets  ( Viverra). 

M.  Lesson  in  his  '  Manuel '  begins  the  second  section  of  the 
Digitigrades  with  the  genus  Canis,  and  he  adopts  the  following  sub- 
divisions : — 

1.  Those  genera  which  have  the  pupil  of  the  eye  round,  including 
the  Dogs  properly  so  called,  the  Wolves,  and  the  Jackals. 

2.  Those  genera  in  which  the  pupil  of  the  eye  contracts  vertically, 
the  Foxes  and  the  Zerdas. 

3.  The  Dogs  with  Hyaena-like  feet ;  the  Hyaena-Dog,  Canis  pictus, 
Desm.,  Hymna  picta,  Temm.,  Lycaon,  Brookes. 

The  genus  Canis  being  mostly  restricted  at  the  present  day  to 
the  animals  of  Lesson's  first  section,  this  article  will  be  confined  to 
the  animals  commonly  called  Dogs,  Wolves,  and  Jackals. 

Dogs. 

C.  familiaris,  the  Dog.  The  specific  description  given  by 
Linnaeus  is  simply  "Canis  cauda  (sinistrosum)  recurvata" — "dog 


with  tail  curled  towards  the  left  "—and  his  lengthened  description, 
after  enumerating  the  varieties,  of  which  he  gives  eleven,  though  it 
may  appear  to  some  almost  ridiculously  minute  and  not  very  <1  licate 
is  eminently  characteristic.  Cuvier  observes  that  the  Domestic  Dog 
(Canis  familiaris,  Linn.),  is  distinguished  by  its  recurved  tail,  and  that 
it  varies  infinitely  besides  in  stature,  form,  colour,  and  the  quality 
of  the  hair.  It  exhibits,  he  adds,  "the  most  singular,  the  most 
complete,  and  the  most  useful  conquest  that  man  has  made.  The 
whole  species  is  become  our  property ;  each  individual  is  entirely 
devoted  to  his  master,  adopts  his  manners,  distinguishes  and  defends 
his  property,  and  remains  attached  to  him  even  unto  death ;  and  all 
this  springs  not  from  mere  necessity,  nor  from  constraint,  but  simply 
from  I'econnaissance  and  a  true  friendship.  The  swiftness,  the  strength, 
and  the  highly  developed  power  of  smelling  of  the  dog,  have  made 
him  a  powerful  ally  of  man  against  the  other  animals,  and  were 
perhaps  necessary  to  the  establishment  of  society.  It  is  the  only 
animal  that  has  followed  man  all  over  the  earth." 

It  is  a  question  of  considerable  interest  as  to  what  was  the  parent- 
stock  of  the  Dog.  Some  zoologists  are  of  opinion  that  the  breed  is 
derived  from  the  Wolf;  others  that  it  is  a  familiarised  Jackal;  all 
agree  that  no  trace  of  it  is  to  be  found  in  a  primitive  state  of  nature. 
That  there  were  dogs  or  rather  animals  of  the  canine  form  in  Europe 
long  ago  we  have  evidence  from  their  remains,  which  we  shall 
presently  notice ;  and  that  there  are  wild  dogs  we  know.  India,  for 
example,  affords  many  of  them,  living  in  a  state  of  complete  inde- 
pendence, and  without  any  indication  of  a  wish  to  approach  the 
dwellings  of  man.  These  dogs,  though  they  have  been  accurately 
noticed  by  competent  observers,  do  not  throw  much  light  on  the 
question.  They  may  have  escaped  from  the  dominion  or  half  dominion 
of  man,  and  have  betaken  themselves  to  a  vagabond  life.  It  becomes 
necessary  however  to  examine  into  the  state  of  these  dogs,  some  of 
which  are  entirely  wild  and  keep  to  the  mountain  and  forest,  whilst 
others  hang  about  the  villages,  and  though  without  owners  give 
tokens  of  a  more  social  disposition,  and  are  tolerated  as  the  scavengers 
of  the  place,  which  they  clear  of  disgusting  incumbrances,  somewhat 
after  the  Portuguese  fashion. 

Colonel  Sykes  thus  describes  the  Dukhun  (Deccan)  Dog,  Canis 
Luhhunensis,  Sykes,  Kolsun  of  the  Mahrattas,  Cuon  Dukhwnensis : — 
"  Red,  paler  underneath ;  tail  bushy,  pendulous ;  pupil  rounded. 
This  is  the  Wild  Dog  of  Dukhun.  Its  head  is  compressed  and 
elongated  ;  its  nose  not  very  sharp,  the  eyes  are  oblique  :  the  pupils 
round,  irides  light  brown.  The  expression  of  the  countenance  that 
of  a  coarse  ill-natured  Persian  Grayhound,  without  any  resemblance 
to  the  Jackal,  the  Fox,  or  the  Wolf,  and  in  consequence  essentially 
distinct  from  the  Canis  Quao  or  Sumatrensis  of  General  Hardwicke. 
Ears  long,  erect,  somewhat  rounded  at  the  top,  without  any  repli- 
cation of  the  tragus.  Limbs  remarkably  large  and  strong  in  relation 
to  the  bulk  of  the  animal,  its  size  being  intermediate  between  the 
Wolf  and  the  Jackal.  Neck  long.  Body  elongated.  Between  the 
eyes  and  nose  red  brown  :  end  of  the  tail  blackish.  From  the  tip 
of  the  nose  to  the  insertion  of  the  tail  33  inches  in  length  :  tail 
8 4  inches.  Height  of  the  shoulders  16g  inches."  Colonel  Sykes  adds 
that  none  of  the  domesticated  dogs  of  Dukhun  are  common  to  Europe. 
The  first  in  strength  and  size  is  the  Brinjaree  Dog,  somewhat 
resembling  the  Persian  Grayhound  but  much  more  powerful.  Tha 
Pariah  Dog  he  states  is  referrible  to  M.  Cuvier's  second  section. 
This  is  very  numerous,  not  individual  property,  but  breeds  in  the 
towns  and  villages  unmolested.  The  Colonel  remarks  that  the  Turn- 
spit Dog,  long  backed,  with  short  crooked  legs,  is  frequently  found 
among  the  Pariahs.  There  is  also  a  petted  minute  variety  of  the 
Pariah  Dog,  usually  of  a  white  colour,  and  with  long  silky  hair, 
corresponding  to  a  common  Lapdog  of  Europe ;  this  is  taught  to 
carry  flambeaux  and  lanterns.  The  last  variety  noticed  is  the  dog 
with  hair  so  short  as  to  appear  naked  like  the  Canis  ^Egyptius.  It 
is  known  to  Europeans  by  the  name  of  the  Polygar  Dog.  ('  Zool. 
Proc.,'  part  i.)  In  1832  the  skin  of  the  Wild  Dog  of  Nepaul  was 
compared  by  Colonel  Sykes  with  a  specimen  of  the  Kolsun  of  the 
Mahrattas  above  described,  and  he  stated  his  impression  to  be  that 
the  animals  are  identical,  differing  only  by  the  denser  coat  and  more 
woolly  feet  of  the  Nepaul  race,  a  difference  readily  accounted  for 
by  the  greater  cold  of  the  elevated  regions  inhabited  by  it.  Colonel 
Sykes  is  also  of  opinion  that  the  Kolsun  is  identical  with  the 
Buansuah,  an  Indian  dog,  described  by  Mr.  B.  H.  Hodgson  under  the 
name  of  Cuon  primozvus.  Specimens  of  these  dogs  are  to  be  seen 
in  the  British  Museum,  in  the  Catalogue  of  which  institution  they  are 
not  only  made  specifically  distinct,  but  are  placed  under  the  genus 
Cuon  as  distinct  from  Canis. 

Mr.  Bell,  in  his  '  History  of  British  Quadrupeds,'  also  discusses  this 
difficult  question.  "In  order,"  says  Mr.  Bell,  "to  come  to  any 
rational  conclusion  on  this  head,  it  will  be  necessary  to  ascertain  to 
what  type  the  animal  approaches  most  nearly,  after  having  for  many 
successive  generations  existed  in  a  wild  state,  removed  from  the 
influence  of  domestication  and  of  association  with  mankind.  Now 
we  find  that  there  are  several  different  instances  of  the  existence  of 
dogs  in  such  a  state  of  wildness  as  to  have  lost  even  that  common 
character  of  domestication,  variety  of  colour  and  marking.  Of  these 
two  very  remarkable  ones  are  the  Dhole  of  India  and  the  Dingo  of 
Australia:  there  is  besides  a  half-reclaimed  race  amongst  the  Indians 
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of  North  America;  and  another  also  partially  tamed  in  South 
America  which  deserve  attention ;  and  it  is  found  that  these  races 
in  different  degrees,  and  in  a  greater  degree  as  they  are  more  wild, 
exhibit  the  lank  and  gaunt  form,  the  lengthened  limbs,  the  long  and 
slender  muzzle,  and  the  great  comparative  strength  which  characterise 
the  wolf;  and  that  the  tail  of  the  Australian  dog,  which  may  be 
considered  as  the  most  remote  from  a  state  of  domestication,  assumes 
the  slightly  bushy  form  of  that  animal.  We  have  here  then  a  con- 
siderable approximation  to  a  well-known  wild  animal  of  the  same 
genus,  in  races  which,  though  doubtless  descended  from  domesticated 
ancestors,  have  gradually  assumed  the  wild  condition ;  and  it  is 
worthy  of  especial  remark,  that  the  anatomy  of  the  wolf,  and  its 
osteology  in  particular,  does  not  differ  from  that  of  the  dogs  in 
general,  more  than  the  different  kinds  of  dogs  do  from  each  other. 
The  cranium  is  absolutely  similar,  and  so  are  all  or  nearly  all  the 
other  essential  parts ;  and  to  strengthen  still  further  the  probability 
of  their  identity,  the  dog  and  wolf  will  readily  breed  together,  and 
their  progeny  is  fertile.  The  obliquity  of  the  position  of  the  eyes  in 
the  wolf  is  one  of  the  characters  in  which  it  differs  from  the  dogs ; 
and  although  it  is  very  desirable  not  to  rest  too  much  upon  the 
effects  of  habit  on  structure,  it  is  not  perhaps  straining  the  point  to 
attribute  the  forward  direction  of  the  eyes  in  the  dogs  to  the  constant 
habit,  for  many  successive  generations,  of  looking  forwards  to  their 
master  and  obeying  his  voice." 

Another  criterion,  and  a  sound  one,  is  the  identity  of  gestation. 
Sixty-three  days  form  the  period  during  which  the  bitch  goes  with 
young.  Precisely  the  same  time  elapses  before  the  she-wolf  gives 
birth  to  her  offspring.  Upon  Buffon's  instance  of  73  days,  or  rather 
the  possibility  of  such  a  duration  in  the  gestation  of  a  particular  she- 
wolf,  we  do  not  lay  much  stress  when  opposed  by  such  strong 
evidence  of  the  usual  period  being  63  days.  The  young  of  both  wolf 
and  dog  are  born  blind,  and  see  at  the  same  or  about  the  same  time, 
namely,  at  the  expiration  of  the  10th  or  12th  day. 

Hunter's  important  experiments  proved  without  doubt  that  the 
Wolf  and  the  Jackal  would  breed  with  the  Dog ;  but  he  had  not 
sufficient  data  for  coming  to  the  conclusion  that  all  three  were 
identical  as  species.  In  the  course  of  those  experiments  he  ascer- 
tained that  the  jackal  went  59  days  with  young,  whilst  the  wolf  went 
63  days  ;  nor  does  he  record  that  the  progeny  of  the  dog  and  jackal 
would  breed  together :  and  he  knew  too  well  the  value  of  the 
argument  to  be  drawn  from  a  fertile  progeny  not  to  have  dwelt  upon 
the  fact  if  he  had  proved  it ;  not  to  have  mentioned  it,  at  least,  if  he 
had  ever  heard  of  it. 


Skull  of  Jackal  (Oams  aureus).    From  F.  Cuvier. 


Mr.  Bell  disposes  of  the  objection  arising  from  the  alleged 
untameably  savage  disposition  of  the  wolf  by  relating  two  anecdotes, 
one  on  his  own  authority  and  the  other  on  that  of  Mons.  F.  Cuvier,  in 
proof  of  the  susceptibility  of  attachment  to  man,  and  the  appetite — 
for  it  is  an  appetite — for  his  caresses  on  the  part  of  the  wolf.  The 
first  occurred  in  the  Gardens  of  the  Zoological  Society  in  the  Regent's 
Park,  London,  and  was  exhibited  in  the  person  of  a  she-wolf,  who 
came  forward  to  be  caressed,  and  even  brought  her  pups  to  be 
caressed  also,  whenever  Mr.  Bell  or  any  one  whom  she  knew 
approached  her  den.  Indeed  she  killed  all  her  unfortunate  young 
ones  in  succession  by  rubbing  them  against  the  bars  of  her  cage  in 
her  zeal  to  have  them  fondled  by  her  friends.  The  second  happened 
in  the  Mdnagerie  du  Roi  at  Paris,  and  no  faithful  dog  could  show 
more  affecting  instances  of  attachment  to  his  master,  or  distress  on 
account  of  his  absence,  than  did  the  male  wolf  which  is  the  subject  of 
Mons.  F.  Cuvier's  touching  account.  "  With  all  these  analogous 
properties  of  form  and  structure" — we  quote  Mr.  Bell — "as  well  as  of 
disposition,  I  cannot  but  incline  at  least  to  the  opinion  that  the  wolf 
is  the  original  source  from  which  all  our  domestic  dogs  have  sprung  : 
nor  do  I  see  in  the  great  variety  which  exists  in  the  different  races 


Sufficient  ground  for  concluding  that  they  may  ndt,  all  of  them,  haVO 
descended  from  one  common  stock.  The  turnspit  and  the  mastiff, 
the  pug  and  the  grayhound,  are  perhaps  more  unlike  each  other  than 
any  of  the  varieties  of  other  domestic  animals ;  but  if  it  be  true  that 
variation  depends  upon  habit  and  education,  the  very  different 
employments  to  which  dogs  have  in  all  ages  been  trained,  and  the 
various  climates  to  which  they  have  been  naturalised,  must  not  be 
lost  sight  of  as  collateral  agents  in  producing  these  different  forms. 
The  care  too  with  which  dogs  of  particular  breeds  are  matched  with 
similar  ones,  for  the  purpose  of  keeping  the  progeny  as  pure  as 
possible,  has  doubtless  its  effect  in  promoting  such  distinctions." 
The  same  author  thus  sums  up  his  opinion  : — "  Upon  the  whole,  the 
argument  in  favour  of  the  view  which  I  have  taken,  that  the  wolf  in 
probably  the  original  of  all  the  canine  races,  may  be  thus  stated  :  the 
structure  of  the  animal  is  identical,  or  so  nearly  so  as  to  afford  the 
strongest  a  priori  evidence  in  its  favour.  The  dog  must  have  been 
derived  from  an  animal  susceptible  of  the  highest  degree  of  domesti- 
cation, and  capable  of  great  affection  for  mankind  ;  which  has  been 
abundantly  proved  of  the  wolf.  Dogs  having  returned  to  a  wild  state, 
and  continued  in  that  condition  through  many  generations,  exhibit 


Skull  of  'Wolf  [Cants  Lupus).    From  F.  Cuvier. 


Skull  of  Canada  Wolf  (Cams  Lupus).    From  F.  Cuvier, 


characters  which  approximate  more  and  more  to  those  of  the  wolf,  In 
proportion  as  the  influence  of  domestication  ceases  to  act.  The  two 
animals  will  breed  together,  and  produce  fertile  young.  The  period 
of  gestation  is  the  same." 

We  have  given  above  the  skull  of  a  wolf,  that  it  may  be  com- 
pared with  those  of  the  different  varieties  of  dogs. 
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Dental  formula :  incisors.  -  ;  canines,  - — -  ;  molars.  - — -  =  42. 

6  1 — 1  7 — 7 

Such  is  M.  Lesson's  statement  of  the  dentition  of  the  great  genus 
Canis  of  Linnaeus.  F.  Cuvier  says  that  Dogs  in  general  have  40 
teeth,  namely,  six  incisors,  two  canines,  three  false  molars,  one 
carnassier,  and  two  tubercular  teeth  in  the  upper  jaw;  and  six 
incisors,  two  canines,  three  false  molars,  one  carnassier,  and  two 
tubercular  teeth  in  the  lower  jaw.  Of  all  these  teeth,  he  observes, 
none  change  their  shape  in  any  appreciable  degree  in  any  race  what- 
ever. Only  there  is  sometimes  found  an  additional  false  molar  or 
tubercular  tooth. 


Teeth  of  Dog. 

Fore  feet  with  five  toes;  hind  feet  with  four  toes;  claws  not 
retractile. 


Feet  of  Dog.    From  F.  Cuvier. 


Generally  speaking  all  dogs  have  five  toes  on  the  fore  feet  and  four 
on  the  hind  feet,  with  the  rudiment  of  a  fifth  metatarsal  bone,  which 
does  not  show  itself  externally.  Nevertheless  some  dogs  have  this 
fifth  toe  very  long  and  well  proportioned,  and  advancing  as  far  as  the 
origin  of  the  first  phalanx  of  the  neighbouring  toe ;  and  in  those 
dogs  which  have  only  a  rudimentary  fifth  bone  of  the  tarsus,  this 
bone  articulates  itself  to  the  lower  facet  of  the  great  cuneiform  bone, 


which  is  itself  placed  in  relation  with  the  scaphoid  bone,  the  second 
cuneiform  bone,  and  the  second  bone  of  the  metatarsus,  counting  as 
one  the  rudiment  in  question.  But  in  the  dogs  that  have  the  fifth 
toe  complete,  a  fourth  cuneiform  bone  is  developed  between  the  first 
and  the  second  toe,  and  in  that  case,  in  some  varieties,  the  great 
cuneiform  bone  elevates  itself,  and  on  its  internal  side  offers  a  large 
articulating  facet  to  the  astragalus. 

The  tail  is  very  variable  in  the  number  of  caudal  vertebra?,  which 
range  from  twenty-one  down  to  three  or  even  two. 

Of  dogs  which  have  been  regarded  as  varieties  or  species,  one  of 
the  most  remarkable  is  the  Australian  Dog,  or  Dingo  {Canis  Dingo  of 
Blumenbach).  It  is  so  wolf-like  in  its  appearance,  that  Bewick  figures 
it  as  the  '  New-South- Wales  Wolf.'  Governor  Philip  describes  the 
height  of  this  species,  when  standing  erect,  as  rather  less  than  2  feet, 
and  the  length  24  feet.  The  head,  he  says,  is  formed  much  like  that 
of  a  fox,  the  ears  short  and  erect,  with  whiskers  from  1  to  2  inches 
in  length  on  the  muzzle.  The  general  colour  of  the  upper  parts  is  pale 
brown,  growing  lighter  towards  the  belly ;  the  hind  part  of  the  fore 
legs  and  the  fore  part  of  the  hinder  ones  white,  as  are  the  feet  of 
both ;  the  tail  is  of  a  moderate  length,  somewhat  bushy,  but  in  a  less 
degree  than  that  of  a  fox  :  the  teeth,  he  adds,  are  much  the  same  as 
is  usual  in  the  genus. 


Skull  of  Dingo  {Canis  Dingo).    From  F.  Cuvier. 


This  description  may  be  considered  as  accurate,  with  the  exception 
that  the  animal  generally  bears  a  greater  affinity  to  the  Wolf  than  th  e 
Fox.  "It  has,"  says  the  author  last  quoted,  describing  a  female, 
"  much  of  the  manners  of  the  dog,  but  is  of  a  very  savage  nature,  an  d 
not  likely  to  change  in  this  particular.  It  laps  like  other  dogs,  bu  t 
neither  barks  nor  growls  if  vexed  and  teazed ;  instead  of  which  i  t 
erects  the  hairs  of  the  whole  body  like  bristles,  and  seems  furious  : 
it  is  very  eager  after  its  prey,  and  is  fond  of  rabbits  or  chickens  raw  , 
but  will  not  touch  dressed  meat.  From  its  fierceness  and  agility  i  t 
has  greatly  the  advantage  of  other  animals  much  superior  in  size  ;  fo  r 
a  very  fine  French  fox-dog  being  put  to  it,  in  a  moment  it  seized  hi  in 


Dingo  {Canis  familiaris  Australasia;  or  0.  Bingo). 


by  the  loins,  and  would  have  soon  put  an  end  to  his  existence  had 
not  help  been  at  hand.  With  the  utmost  ease  it  is  able  to  leap  over 
the  back  of  an  ass,  and  was  very  near  worrying  one  to  death,  having 
fastened  on  it  so  that  the  creature  was  not  able  to  disengage  himself 
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ivithout  assistance  :  it  has  also  been  known  to  run  down  both  deer 
and  sheep.  A  second  of  these  is  in  the  possession  of  Mr.  Lascelles, 
of  which  we  have  received  much  the  same  account  in  respect  of  its 
ferocity ;  whence  it  is  scarcely  to  be  expected  that  this  elegant  animal 
will  ever  become  familiar." 

Mr.  Bell,  in  his  work  above  quoted,  -describes  the  first  effect  of  the 
dominion  of  man  upon  this  wolf -like  dog  : — "  The  effect  of  domesti- 
cation in  producing  var'  on  in  colour,  to  which  allusion  has  already 
been  made,  has  lately  br  n  exhibited  in  a  very  striking  and  interesting 
manner  in  the  menagerie  of  the  Zoological  Society.  An  Australian 
bitch,  or  Dingo,  had  a  litter  of  puppies,  the  father  of  which  was  also 
of  that  breed :  both  of  them  had  been  taken  in  the  wild  state,  but 
were  of  the  uniform  reddish  brown  colour  which  belongs  to  the  race, 
and  the  mother  had  never  bred  before  ;  but  the  young,  bred  in  con- 
finement and  in  a  half-domesticated  state,  were  all  of  them  more  or 
less  spotted." 

If  we  turn  to  the  dogs  of  other  comparatively  uncivilised  nations, 
we  find  the  prick  ears  and  other  indications  of  the  half-reclaimed  animal. 
The  Esquimaux  Dog  (Canis  familiaris  Borealis),  and  the  Hare-Indian 
or  Mackenzie  River  Dog  (Canis  familiaris  Lagopus),  will  occur  as 
instances  to  those  who  have  been  familiar — and  who  is  not  ? — with 
the  histories  of  our  northern  expeditions  and  the  Garden  of  the  Zoolo- 
gical Society  of  London  in  the  Regent's  Park.  In  that  menagerie  the 
three  dogs  last  named  might  at  one  time  be  seen  side  by  side,  affording 
the  best  opportunities  for  comparison.  Peter,  the  Esquimaux  Dog, 
kept  in  the  garden,  was  of  a  dingy-white  with  a  tinge  of  yellow  on 
the  upper  parts,  gradually  fading  away  upon  the  sides  ;  in  short,  of 
nearly  a  uniform  colour ;  but  in  general  this  race  exhibits  a  predo- 
minance of  black  markings.  Thus  Akshelli,  brought  from  the  Polar 
Sea  by  Mr.  Richards  in  Captain  Parry's  first  voyage,  and  described  by 
Mr.  Children  in  the  '  Zoological  Journal,'  was  almost  entirely  blackish, 
or  of  a  colour  nearly  approaching  to  black  on  the  upper  parts,  and 
white  underneath,  tail  included.  Akshelli  seldom  barked,  but  if  dis- 
pleased uttered  a  low  wolfish  growl,  and  was  a  very  powerful  dog. 
Peter  was  brought  to  this  country  by  Lieutenant  Henderson,  one  of 
the  companions  of  Captain  Ross,  in  his  first  voyage,  and  lived  long  at 
the  Regent's  Park.  He  was  very  good  tempered  and  familiar.  The 
Hare-Indian  Dogs,  it  is  said,  are  never  known  to  bark  in  their  own 
country ;  and  it  is  worthy  of  note  that  those  which  were  brought 
*^from  thence  to  the  Regent's  Park  never  barked  at  all,  but  the  younger 
one  which  was  born  here  barked  like  the  other  dogs.  It  is  curious  to 
observe  these  steps. 

"The  period,"  says  Mr.  Bell,  "at  which  the  domestication 
of  the  dog  first  took  place  is  wholly  lost  in  the  mist  of  antiquity. 
The  earliest  mention  of  it  in  the  Sacred  Scriptures  occurs  during 
the  sojourn  of  the  Israelites  in  Egypt — 'But  against  Israel  shall 


Asiatic  Street-Dogs. 

not  a  dog  move  his  tongue.'  It  is  again  mentioned  in  the  Mosaic 
law  in  a  manner  which  would  seem  to  show  that  they  were  the  com- 
mon scavengers  of  the  Israelitish  camp,  as  they  are  still  in  many  of 


the  cities  of  the  East : — '  Neither  shall  ye  eat  any  flesh  that  is  torn 
of  beasts  in  the  field  :  ye  shall  cast  it  to  the  dogs.'  A  similar  office 
seems  to  be  repeatedly  alluded  to  in  the  course  of  the  J ewish  his- 
tory : — '  Him  that  dieth  in  the  city  shall  the  dogs  eat,  and  him  that 
dieth  in  the  fields  shall  the  fowls  of  the  air  eat ;'  a  common  curse,  as 
it  would  appear,  as  it  occurs  verbatim  on  no  less  than  three  separate 
occasions  in  the  First  Book  of  Kings  ;  and  evidently  intimates  a  violent 
and  disgraceful  death,  without  the  honour  of  sepulture.  The  dog  was 
considered  by  the  Jews  as  eminently  an  unclean  animal,  and  was  the 
figure  selected  for  the  most  contemptuous  insults.  It  is  impossible 
not  to  be  struck  with  the  striking  similarity  which  exists  in  the  feel- 
ings of  many  oriental  nations  at  the  present  day,  among  whom  the 
very  phraseology  of  the  Scriptures  is,  with  little  modification,  applied 
to  a  similar  purpose." 

One  circumstance  should  be  bome  in  mind  throughout  an  inquiry 
into  the  origin  of  the  Dog.  None  of  the  wild  dogs,  however  appa- 
rently living  in  a  state  of  nature,  have  ever  been  found  to  return  tc 
the  true  form  of  Wolf. 


Skull  of  Shepherd's  Dog  (Chien  de  Berger).   From  F.  Cuvier. 


Skull  of  Spaniel.   Frcm  F.  Cuvier. 


The  Shepherd's  Dog,  a  variety  which  was  most  probably  one  of  the 
first  that  civilised  and  settled  man  called  in  aid  to  preserve  his  flocks 
from  beasts  and  birds  of  prey  and  the  depredations  of  roving  humaD 
tribes,  is  remarkable  for  the  capacity  of  its  cranium  and  its  great 
sajaoity. 
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It  is  indeed  distinguished  by  this  cranial  development  even  above 
the  Spaniels  and  their  varieties,  and  the  Hounds,  which  comprise  the 
most  useful  and  intelligent  dogs.  In  the  Bull-Dogs  and  Mastiffs, 
Dogues  de  Forte  Race  of  the  French,  though  the  head  is  one-third 
larger  than  those  of  the  Shepherd's  Dog  and  of  the  Spaniels,  '  Barbets,' 
the  cranial  capacity  is  not  by  any  means  so  great. 


Skull  of  Dogue  <lc  Forte  Race.  From  F.  Cuvier. 


Skull  of  CMen  Matin. 


Dr.  Caiua,  the  physician  of  queen  Elizabeth's  time,  wrote  several 
papers  on  natural  history  for  the  use  of  Gesner,  his  correspondent 
and  friend.  In  one  of  these  treatises  he  divides  the  British  dogs  into 
— 1st,  The  most  generous  kinds,  which  he  subdivides  into  the  Dogs 
of  Chace,  including  the  Hounds,  namely,  the  Terrier,  Harrier,  and 
Bloodhound  ;  and  the  Gazehound,  Grayhound,  Leviner  or  Lyemmer, 
and  Tumbler :  the  Fowlers,  namely,  the  Spaniel,  Setter,  Water- 
Spaniel,  or  Finder  :  and  the  Lap-Dogs,  namely,  the  Spaniel-Gentle,  or 
Comforter.  2nd,  The  Farm-Dogs,  namely,  the  Shepherd's  Dog  and 
the  Mastiff,  or  Ban-Dog.  3rd,  Mongrels,  namely,  Wappe,  Turnspit, 
and  Dancer. 

Bewick  enumerates  the  following  : — The  Shepherd's  Dog,  the  Cur- 
Dog,  the  Greenland-Dog,  the  Bull-Dog,  the  Mastiff,  the  Ban-Dog,  the 
Dalmatian  or  Coach-Dog,  the  Irish  Grayhound,  the  Highland  Gray- 
hound,  the  Gazehound,  the  Grayhound,  the  Italian  Grayhound,  the 
Lyemmer,  the  Lurcher,  the  Tumbler,  the  Terrier,  the  Beagle,  the 
Harrier,  the  Fox-Hound,  the  Old  English  Hound,  the  Kibble  Hound, 


the  Blood-Hound,  the  Spanish  Pointer,  the  English  Setter,  the  New- 
foundland Dog,  the  Rough  Water-Dog,  the  Large  Water-Spaniel,  the 
Small  Water-Spaniel,  the  Springer  or  Cocker,  King  Charles's  Dog,  the 
Pyrame  Dog,  the  Shock-Dog,  the  Lion-Dog  (a  small  and  rare  va,riety), 
the  Comforter  (a  small  Spaniel),  the  Turnspit,  and  the  Pug.  We 
could  add  many  more  to  this  list,  which  is  long  enough.  The  French 
divide  the  dogs  into  three  groups,  namely,  the  Matins,  the  Spaniels 
(including  the  Hounds  and  Pointer),  and  the  Dogues  (the  last  con- 
taining the  Mastiff,  Bull-Dog,  &c). 

We  give  the  gigantic  Tibet  Dog  as  a  fine  example  of  the  Mastiffs. 
Dr.  Wallich  gave  to  Mr.  Broderip  the  data  which  enabled  the  latter 


The  Tibet  Dog  [Canis  familiaris,  var.  Molossus  Thibetmits). 

to  write  the  following  account : — "  These  noble  animals  are  the  watch- 
dogs of  the  table-land  of  the  Himalaya  Mountains,,  about  Tibet. 
Their  masters,  the  Bhoteas,  to  whom  they  are  most  strongly  attached, 
are  a  singular  race,  of  a  ruddy  copper-colour,  indicating  the  bracing 
air  which  they  breathe,  rather  short,  but  of  an  excellent  dispostion. 
Their  clothing  is  adapted  to  the  cold  climate  they  inhabit,  and 
consists  of  fur  and  woollen  cloth.  The  men  till  the  ground  and  keep 
sheep,  and  at  certain  seasons  come  down  to  trade,  bringing  borax, 
tincal,  and  musk,  for  sale.  They  sometimes  penetrate  as  far  as 
Calcutta.  On  these  occasions  the  women  remain  at  home  with  the 
dogs,  and  the  encampment  is  watched  by  the  latter,  which  have  an 
almost  irreconcileable  aversion  to  Europeans,  and  in  general  fly  fero- 
ciously at  a  white  face.  A  warmer  climate  relaxes  all  their  energies, 
and  they  dwindle  even  in  the  valley  of  Nepaul."  Some  specimens 
were  brought  to  this  country  by  Dr.  Wallich ;  they  were  placed  in 
the  Zoological  Society's  Garden  in  the  Regent's  Park,  but  died  soon 
after  their  arrival.  The  Hon.  Edward  Gardner,  British  resident  at 
the  court  of  the  Raja  of  Nepaul,  never  heard  of  any  other  instance 
of  this  variety  being  domesticated  by  Europeans. 

In  all  the  varieties  the  period  of  gestation  is  63  days.  The  litter  is 
generally  numerous,  often  as  many  as  eight  or  nine.  The  whelps 
are  born  blind,  and  do  not  see  till  nine  days  are  fully  expired  :  they 
sometimes  see  on  the  tenth,  and  sometimes  not  till  the  twelfth  day. 
At  the  fourth  month  the  teeth  begin  to  change,  and  at  two  years  the 
growth  of  the  animal  is  considered  complete.  A  dog  is  considered 
old  at  the  expiration  of  five  years,  and  the  limits  of  his  existence 
rarely  exceed  20  years.  It  is  confidently  stated  that  in  all  the  varie- 
ties, if  a  Dog  has  any  white  on  any  part  of  his  tail,  that  colour  will 
invariably  be  found  at  the  tip. 

For  the  special  qualities  of  particular  varieties  of  the  Dog  see  the 
articles  Beagle,  Blood-Hound,  Grayhound,  Haeeieb,  Pointed, 
Pug,  Settee,  Spaniel,  Teeeieb,  Wolf-Dog. 

Wolves. 

C.  Lupus  (Linnaeus),  the  Wolf.  Lieutenant-Colonel  Hamilton 
Smith  makes  Lupus  the  first  section  of  his  first  sub-genus  Chaon,  of 
the  Diurnal  Ganida,  or  Canine  group  furnished  with  a  round  pupil  of 
the  eye. 

In  this  section  he  comprises  the  Common  Wolf,  Lupus  vulgaris ; 
the  Black  Wolf,  L.  Lycaon  ;  the  Dusky  Wolf,  L.  nubilus,  Wied. ;  and 
the  Wolf  of  the  Southern  States  of  North  America,  L.  Mcxicanus, 
Smith. 

In  the  second  section,  Lyciscus,  or  as  he  terms  the  group  the 
Lyciscan  Dogs,  he  places  the  North  American  Wolf,  L.  latrans ;  and 
the  Caygotte  of  Mexico,  L.  Cagottus,  Smith. 

With  regard  to  the  American  Wolves,  Colonel  Smith  remarks  that 
whether  they  be  distinct  from  those  of  the  eastern  hemisphere,  or 
primeval  varieties,  is  not  as  yet  satisfactorily  established.  The  high 
authority  of  Sir  John  Richardson  he  observes  leans  towards  the 
opinion  that  they  are  different  species;  while  Prince  Maximilian  of 
Wied,  perhaps  still  more  practically  conversant  with  the  races  of  both 
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oontineuts,  thinks  that  they  are  not  specifically  distinct.  To  this  last- 
mentioned  opinion  Colonel  Smith  states  that  his  own  somewhat 
extensive  researches  lead  him  to  subscribe ;  but  he  qualifies  this 
statement  by  observing  that  while  our  ideas  respecting  the  character- 
istics of  species  remain  unsettled  the  difference  of  conclusion  is 
perhaps  only  formular. 

In  M.  Lesson's  '  Manuel '  the  following  existing  Wolves  appear  as 
distinct  species  : — the  Common  Wolf,  C.  Lupus,  Linn. ;  the  Mexican 
Wolf,  C.  Mexicanus,  Desm. ;  the  Red  Wolf,  C.  jubatus,  Desm. ;  the 
Prairie  Wolf,  C.  latrans,  Harl. ;  and  the  Dusky  Wolf,  Loup  Odorant, 
C.  nubilus,  Say. 

Colonel  Smith  observes  that  the  typical  Wolf  of  Europe  and  Asia, 
and  the  varieties  belonging  to  this  tribe  in  America,  may  be  described 
as  animals  occupying  the  two  continents  from  within  the  Arctic  circle 
on  the  north,  to  Spain,  and  perhaps  to  Marocco  on  the  west  side  of 
the  Old  Continent ;  to  Syria,  and  beyond  the  Crishna  in  India ;  and 
to  near  the  Isthmus  of  Panama  in  the  New  World.  Farther  south,  in 
the  last-mentioned  part  of  the  globe,  they  are,  he  remarks,  replaced 
by  an  aberrant  canine,  the  Red  Wolf  of  Cuvier;  and  in  the  first  by 
Hyamas,  the  Painted  Lycaon  (Canis  pictus),  and  perhaps  by  other 
species  not  as  yet  fully  developed.  "In  China,"  says  Colonel  Smith, 
"  wolves  abound  in  the  province  of  Xantung  [Changtung  ?] ;  but  how 
far  they  are  found  to  the  south  is  not  known.  Buffon,  from  the 
account  of  Adancon  (Adanson),  asserts  the  existence  of  a  powerful 
race  of  wolves  in  the  Senegal  country,  hunting  in  company  with  the 
lion  ;  but  the  name  is  most  likely  applied  to  a  hyaena,  a  lycaon,  or 
one  of  the  red  chrysean  group."    ('  Naturalist's  Library.') 

The  following  must  be  the  passage  alluded  to  : — Adanson  states 
that  one  night  a  lion  and  a  wolf  (loup)  entered  together  in  the  court 
of  the  house  where  he  slept ;  they  raised  themselves  by  turns  by 
placing  their  feet  on  the  timber-work  of  the  roof  (comble),  as  he 
could  easily  hear,  and  carried  off  their  provision.  In  the  morning  the 
occupiers  of  the  dwelling  were  satisfied,  from  the  well-marked 
impressions  of  their  feet  in  the  sand,  that  the  animals  came  together, 
and  perceived  the  place  whence  they  had  taken  away  two  fish  :  doubt- 
less, says  Adanson,  each  took  his  own.  This  theft,  he  adds,  was 
moderate  for  two  such  carnivorous  animals,  but  they  did  not  choose 
the  smallest.  "  I  do  not  know,"  continues  the  French  traveller, 
"that  it  has  been  before  observed  that  the  wolf  goes  (fraye)  with  the 
lion;  nevertheless  the  fact  is  not  extraordinary;  there  are  daily  proofs 
of  it  in  this  country,  and  every  evening  the  wolf  may  be  heard 
howling  at  the  side  of  the  lion.  I  have  witnessed  the  same  thing  a 
hundred  times  in  all  my  voyages  on  the  Niger  (the  Senegal),  and  I 
know,  without  possibility  of  doubt,  that  the  wolf  is  often  found  with 
the  lion  without  having  anything  to  fear.  It  is  not  that  the 
size  of  the  African  wolf,  which  is  much  superior  to  that  of  the  wolf 
of  Europe,  makes  any  impression  on  the  lion  ;  it  is  only  because  the 
flesh  of  the  former  is  no  temptation  to  the  latter  :  and  what  confirms 
me  in  this  opinion  is,  that  I  never  saw  the  two  lions  which  were  kept 
in  the  middle  of  the  village  of  Senegal  attack  the  dogs  which  were 
exposed  to  them,  or  which  they  met  when  they  were  unchained; 
whereas  they  fell  upon  the  first  horse  or  child  which  came  in  their 
way." 

Le  Vaillant  and  the  French  generally  called  the  Spotted  Hyama 
Loup  Tachete" ;  and  the  terms  Tigre  and  Tigresse  are  used  generally 
for  any  large  spotted  cat.  Thus  we  have  an  account  of  the  'Hardiesse 
du  Tigre'  in  Adanson's  very  next  sentence,  where  he  says — "Some 
days  after  this  visit  of  the  lion  with  the  wolf  we  received  one  from 
a  tigress,  which  came  to  the  same  place  with  her  young  one  and  also 
carried  away  two  fish."  In  the  '  New  History  of  Ethiopia,  being  a 
Full  and  Accurate  Description  of  the  Kingdom  of  Abessinia,  vulgarly, 
though  erroneously,  called  the  Empire  of  Prester  John ;  in  four 
books  :  by  the  learned  Job  Ludolphus,  Author  of  the  Ethiopic 
Lexicon;  made  English  by  J.  P.  Gent.  Folio,  London,  1682,' — is 
the  following  passage : — "  Tygers  and  panthers  are  much  more  cruel 
and  fierce  than  lyons,  for  they  never  spare  mankind ;  yet  they  covet 
the  Ethiopians  before  white  men,  as  more  accustomed  to  that  sort  of 
dyet.  These  two  beasts  differ  only  in  colour ;  for  the  panthers  are 
brown,  spotted  with  black ;  the  tigers  gold-coloured,  with  fine  black 
spots  like  five-leaved  grass  :  they  are  beasts  of  a  dreadful  celerity  and 
boldness  ;  by  night  they  break  into  villages,  and  make  doleful  massa- 
cres among  the  poor  innocent  cattle ;  yet  Alvarez  affirms  that  these 
butcheries  never  happen  in  Midra-Bahra."  It  is  almost  superfluous 
to  add,  that  the  Tiger,  properly  so  called,  does  not  inhabit  Africa. 

C.  Lupus,  the  Common  Wolf,  is  known  by  the  following  characters : — 
It  is  yellowish  or  fulvous  gray ;  hair  harsh  and  strong,  longest  below 
the  ears  and  on  the  neck  (particularly  the  throat),  shoulders,  and 
haunches  ;  muzzle  black  ;  cheeks  and  parts  above  the  eyes  ochreous, 
gray  in  very  old  subjects ;  upper  lip  and  chin  white ;  eyes  oblique ; 
tail  not  curling ;  a  blackish  streak  or  band  on  the  fore  legs  about  the 
carpus ;  height  at  the  shoulder  from  27  to  29  inches. 

Variety  white  :  either  as  an  albino,  or  according  to  the  French 
writers,  from  the  effect  of  the  northern  climate  in  the  winter. 
Colonel  Smith  is  of  opinion  that  the  white  wolves  occurring 
sometimes  among  the  races  of  middle  Europe  are  mere  cases  of 
albinism. 

This  is  the  wolf  that  more  commonly  infests  the  western  countries 
vf  Europe.    Cuvier  state  that  it  is  found  from  Egypt  to  Lapland, 


and  seems  to  have  passed  over  into  America.  Colonel  Smith  remarks 
that  the  French  wolves  are  generally  browner  and  somewhat  smaller 
than  those  of  Germany ;  that  the  Russian  race  is  longer,  and  appears 
more  bulky  and  formidable  from  the  great  quantity  of  long  coarse 
hair  on  the  cheeks,  gullet,  and  neck ;  their  eyes  are  very  small,  and 
their  whole  aspect  peculiarly  savage  and  sinister ;  that  the  Swedish 
and  Norwegian  wolves  are  similar  to  the  Russian  in  form,  but  appear 
heavier  and  deeper  in  the  shoulder,  lighter  in  colour  than  the  Russian 
race,  and  in  winter  totally  white  ;  that  the  Alpine  wolves  are  brownish- 
gray  and  smaller  than  the  French  ;  those  of  Italy  and  to  the  eastward 
towards  Turkey  fulvous. 

This  is  the  variety,  most  probably,  which  formerly  lurked  in  the 
uncleared  woody  districts  of  the  British  Islands  ;  for  that  Wolves  were 
once  numerous  here  is  as  clear  as  that  the  Bear  once  prowled  in  Scot- 
land and  Wales.  It  would  be  a  waste  of  paper  and  space  to  detail  the 
documentary  evidence,  and  that  to  be  derived  from  ancient  coins, 
gems,  and  sculptures,  which  prove  that  the  Lupus  of  the  Roman  his- 
torians and  poets,  and  the  Lupa  which  was  fabled  to  have  suckled 
Romulus  and  Remus  was  the  same  animal  with  the  ancient  British 
Wolf.  Whatever  the  Romans  might  have  done  to  put  down  these 
ferocious  but  cowardly  beasts  of  prey,  they  left  enough  for  their  Saxon 
and  Norman  successors  to  do.  Edgar  applied  himself  to  their  extir- 
pation in  earnest,  enlisting  English  criminals  in  the  service  by  com- 
muting the  punishment  awarded  for  their  crimes  to  a  delivery  of  a 
given  number  of  wolves'  tongues,  and  liberating  the  Welsh  from  the 
payment  of  the  tax  of  gold  and  silver  on  condition  of  an  annual  tribute 
of  300  wolves.  But  the  vast  wild  tracts  and  deep  forests  of  ancient 
Britain  were  holds  too  strong  even  for  his  vigorous  measures.  What 
the  numbers  and  consequent  danger  had  been  may  be  imagined  from 
the  necessity  that  existed  in  the  previous  reign  of  Athelstane  (a.d.  925) 
for  a  refuge  against  their  attacks.  Accordingly  a  retreat  was  built  at 
Flixton  in  Yorkshire,  to  save  travellers  from  being  devoured  by  these 
gaunt  hunters.  The  Saxon  name  for  the  month  of  January,  Wolf- 
Moneth,  in  which  dreary  season  hunger  probably  made  the  wolves 
most  desperate,  and  the  term  for  an  outlaw,  1  Wolf's-Hed,'  implying 
that  he  might  be  killed  with  as  much  impunity  as  a  wolf,  also  indicate 
the  numbers  of  these  destructive  beasts,  and  the  hatred  and  terror 
which  they  inspired. 

That  Edgar  failed  in  his  attempts  at  extirpation  is  manifest  from  a 
mandamus  of  Edward  I.  to  all  bailiffs,  &c.  to  give  their  assistance  to 
his  faithful  and  beloved  Peter  Corbet,  whom  the  king  had  enjoined  to 
take  and  destroy  wolves  (lupos),  "  cum  hominibus,  canibus,  et  ingeniis 
suis  modis  omnibus  quibus  viderit  expedire,"  in  all  forests  and  parks 
and  other  places  in  the  counties  of  Gloucester,  Worcester,  Hereford, 
and  Salop,  where  they  could  be  found.  King  John,  in  his  grant,  quoted 
by  Pennant  from  Bishop  Lyttelton's  collection,  as  being  in  the  pos- 
session of  the  dean  and  chapter  of  Exeter,  mentions  the  wolf  (lupum) 
among  the  beasts  of  chace  which  the  Devonshire  men  are  thereby 
licensed  to  kill. 

In  Derbyshire  certain  tenants  at  Wormhill  held  their  lands  by  the 
duty  of  hunting  and  taking  the  wolves  ('  Wolve  Hunt ')  which  har- 
boured in  the  county.  Even  so  late  as  1577  the  flocks  of  Scotland 
appear  to  have  suffered  from  the  ravages  of  wolves,  which  do  not  seem 
to  have  been  rooted  out  of  that  portion  of  the  kingdom  till  about  the 
year  1680,  when  Sir  Ewen  Cameron's  hand  laid  the  last  wolf  low.  In 
Ireland  wolves  must  have  lingered  as  late  as  the  year  1710,  about 
which  time  the  last  presentment  for  killing  them  in  the  county  of 
Cork  was  made. 

The  Black  Wolf  is  a  name  given  to  a  variety  which  is  most  frequent 
in  Southern  Europe,  and  particularly  in  the  Pyrenees  and  to  the  south 
of  those  mountains,  where  they  are  more  common  than  the  ordinary 
or  last-mentioned  wolf,  which  the  Black  Wolf  equals  in  stature,  and, 
if  anything,  exceeds  in  strength.  Cuvier  says  that  it  is  found,  but 
very  rarely,  in  France.  Colonel  Hamilton  Smith  relates  an  anecdote 
illustrative  of  its  great  size  and  weight.  One  of  these  wolves  at  a  battue 
in  the  mountains  near  Madrid  came  bounding  towards  an  English 
gentleman  who  was  present  at  the  sport,  through  the  high  grass  and 
bushes,  so  large  that  the  sportsman  took  it  for  a  donkey.  Seven  were 
slain  ;  and  this  gentleman,  though  active  and  in  the  flower  of  life, 
could  not  lift  one  entirely  from  the  ground.  The  specimen  figured 
by  the  Colonel  came  from  the  banks  of  the  Tagus,  and  he  describes  it 
as  equal  to  the  largest  mastiff,  of  a  very  dark  brown  colour,  with  ears 
larger  and  the  muzzle  thicker  than  the  Common  Wolf,  but  withal 
resembling  a  very  large  and  shaggy  Wolf-Dog. 

"  The  Spanish  Wolves,"  says  Colonel  Smith,  "  congregated  formerly 
in  the  passes  of  the  Pyrenees  in  large  troops,  and  even  now  the  Lobo 
will  accompany  strings  of  mules  as  soon  as  it  becomes  dusky.  They 
are  seen  bounding  from  bush  to  bush  by  the  side  of  travellers,  and 
keeping  parallel  with  them  as  they  proceed,  waiting  an  opportunity 
to  select  a  victim  ;  and  often  succeeding  unless  the  muleteers  can 
reach  some  place  of  safety  before  dark,  and  have  no  dangerous  passes 
to  traverse.  Black  wolves  occur  again  in  the  mountains  of  Friuli  and 
about  Cattaro." 

The  Vekvoturian  Mountain- Wolf  of-  Russia,  described  by  Pallas, 
belongs  to  the  black  variety.  Colonel  Smith  thinks  that  the  Rosso- 
mak  of  the  Lenas  in  Siberia,  with  shining  black  valuable  fur,  is  pro- 
bably the  same. 

The  female  of  the  Common  Wolf  produces  four  or  five  at  a  litter 
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and  although  it  is  said  that  until  the  young  can  see,  the  female  care- 
fully hides  them  from  the  male,  for  fear  he  should  devour  them,  it  is 
certain  that  he  hunts  for  them  and  brings  them  food,  consisting  for 
the  most  part  of  the  smaller  quadrupeds,  partridges,  moor-game,  &c, 
after  they  have  the  use  of  their  eyes,  and  that  both  parents  take  their 
offspring  out  to  teach  them  to  hunt  as  soon  as  they  are  strong 
enough. 


The  Common  Wolf  (Oanis  Lupus). 


Several  varieties  or  species  of  Wolf  are  met  with  in  Asia.  The 
Landgah,  or  Indian  Wolf,  is  the  Canis  pallipes  of  Sykes,  and  the  Sac- 
calius  Indicus  of  Hodgson.    It  is  an  inhabitant  of  Nepaul. 

The  wolves  of  Asia  Minor  are  fulvous,  but  the  colour  is  more  pre- 
dominant and  has  more  red  in  it  than  that  of  the  Italian  wolves. 

Of  the  Indian  wolves,  one,  the  Beriah,  is  described  as  being  of  a 
light  fox-colour  inclining  to  dun,  not  larger  than  a  grayhound,  slen- 
derly made,  but  bony ;  the  head  and  cars  long,  like  those  of  a  Jackal, 
and  the  tail  long,  but  not  very  hairy;  the  other,  which  is  smaller, 
Coiouel  Smith  refei-3  to  his  Lyciscan  group.  The  last-named  zoologist 
refers  the  black  Derboun  of  the  mountains  of  Arabia  and  the  south  of 
Syria  to  the  Wolf. 

The  wolf,  or  the  lupine  forms  of  the  genus  Canis,  are  found  in 
America.  Sir  John  Richardson,  in  the  'Fauna  Boreali-Americana,' 
observes  that  the  Common  Wolves  of  the  Old  and  New  World  have 
been  generally  supposed  to  be  the  same  species — the  Canis  Lupus 
of  Linnaeus.  The  American  naturalists  have  indeed,  he  remarks, 
described  some  of  the  northern  kinds  of  wolf  as  distinct ;  but  it 
never  seems  to  have  been  doubted  that  a  wolf  possessing  all  the 
characters  of  the  European  Wolf  exists  within  the  limits  of  the 
United  States.  He  then  goes  on  to  point  out  that  the  wolf  to  which 
these  characters  have  been  ascribed  seems  to  be  the  Large  Brown  Wolf 
of  Lewis  and  Clark  ;  and,  according  to  them,  it  inhabits  not  only  the 
Atlantic  countries,  but  also  the  borders  of  the  Pacific  and  the  moun- 
tains which  approach  the  Columbia  River,  between  the  great  falls  and 
rapids,  but  is  not  found  on  the  Missouri  to  the  westward  of  the  Platte. 
Richardson  remarks  that  he  had  seen  none  of  these  Brown  Wolves. 

In  the  '  New  Description  of  Virginia'  (1649)  wolves  are  mentioned 
among  the  beasts  found  there  ;  and  Lawson  notices  the  Wolf  of  Caro- 
lina and  thus  describes  him  : — "  The  Wolf  of  Carolina  is  the  dog  of 
the  woods.  The  Indians  had  no  other  curs  before  the  Christians 
came  amongst  them.  They  are  made  domestic.  When  wild  they 
are  neither  so  large  nor  fierce  .as  the  European  Wolf.  They  are  not 
man-slayers,  neither  is  any  creature  in  Carolina  unless  wounded. 
They  go  in  great  droves  in  the  night  to  hunt  deer,  which  they  do  as 
well  as  the  best  pack  of  hounds :  nay,  one  of  these  will  hunt  down 
a  deer.  They  are  often  so  poor  that  they  can  hardly  run.  When 
they  catch  no  prey  they  go  to  a  swamp,  and  fill  their  belly  full  of  mud ; 
if  afterwards  they  chance  to  get  anything  of  flesh,  they  will  disgorge 
the  mud  and  eat  the  other.  When  they  hunt  in  the  night,  and  there 
is  a  great  many  together,  they  make  the  most  hideous  and  frightful 
noise  that  ever  was  heard.  The  fur  makes  good  muffs.  The  skin,* 
dressed  to  a  parchment,  makes  the  best  drum-heads,  and  if  tanned 
makes  the  best  sort  of  shoes  for  the  summer-countries." 

Catesby  says  : — "  The  wolves  in  America  are  like  those  of  Europe 
in  shape  and  colour,  but  are  somewhat  smaller.  They  are  more  timor- 
ous, and  not  so  voracious  as  those  of  Europe.  A  drove  of  them  will 
fly  from  a  single  man,  yet  in  very  severe  weather  there  have  been  some 
instances  to  the  contrary.  Wolves  were  domestic  with  the  Indians, 
who  had  no  other  dogs  before  those  of  Europe  were  introduced,  since 
which  the  breed  of  wolves  and  European  dogs  are  mixed  and  become 
prolific.  It  is  remarkable  that  the  European  dogs  that  have  no  mixture 
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of  wolfish  blood  have  an  antipathy  to  those  that  have,  and  worry  them 
whenever  they  meet.  The  wolf-breed  act  only  defensively,  and,  with 
his  tail  between  his  legs,  endeavours  to  evade  the  other's  fury.  The 
wolves  in  Carolina  are  very  numerous,  and  more  destructive  than  any 
other  animal.  They  go  in  droves  by  night,  and  hunt  deer  like  hounds, 
with  dismal  yelling  cries." 

Sir  John  Richardson  gives  a  minute  description  of  the  Canis  Lupus 
occidentalis,  American  Wolf,  the  Missouri  Wolf  of  Lewis  and  Clark, 
and  states  that  helloes  not  mean  to  assert  that  the  differences  existing 
between  it  and  its  European  congener  are  sufficiently  permanent  to 
constitute  them,  in  the  eye  of  the  naturalist,  distinct  species.  The 
same  kind  of  differences,  he  observes,  may  be  traced  between  the 
foxes  and  native  races  of  the  domestic  dog  of  the  New  World  and 
those  of  the  Old  ;  the  former  possessing  finer,  denser,  and  longer  fur, 
and  broader  feet,  well  calculated  for  running  on  the  snow.  These 
remarks  were  elicited  by  a  comparison  of  living  specimens  of  American 
and  Pyrenean  wolves ;  but  he  had  not  an  opportunity  of  ascertaining 
whether  the  Lapland  and  Siberian  wolves,  inhabiting  a  similar  climate 
with  those  of  America,  had  similar  peculiarities  of  form,  or  whether 
they  differed  in  physiognomy  from  the  wolf  of  the  south  of  Europe. 
He  therefore  considered  it  unadvisable  to  designate  the  northern  wolf 
of  America  by  a  distinct  specific  appellation,  lest  he  should  unneces- 
sarily add  to  the  list  of  synonyms.  The  word  occidentalis,  which  is 
affixed  to  the  Linna3an  name  of  Canis  Lupus,  is,  he  tells  us,  to  be 
considered  as  merely  marking  the  geographical  position  of  that 
peculiar  race  of  Wolf. 

This  animal  is  very  common  throughout  the  northern  regions  of 
America,  but  mo^  or  less  abundant  in  different  districts.  "  Their 
foot-marks,"  says  Richardson,  "  may  be  seen  by  the  side  of  every 
stream,  and  a  traveller  can  rarely  pass  a  night  in  these  wilds  without 
hearing  them  howling  around  him.  They  are  very  numerous  on  the 
sandy  plains  which,  lying  to  the  eastward  of  the  Rocky  Mountains, 
extend  from  the  sources  of  the  Peace  and  Saskatchewan  rivers 
towards  the  Missouri.  There  bands  of  them  hang  on  the  skirts  of 
the  buffalo  (bison)  herds,  and  prey  upon  the  sick  and  straggling  calves. 
They  do  not,  under  ordinary  circumstances,  venture  to  attack  the 
full-grown  animal ;  for  the  hunters  informed  me  that  they  often  see 
wolves  walking  through  a  herd  of  bulls  without  exciting  the  least 
alarm  ;  and  the  marksmen,  when  they  crawl  towards  a  buffalo  for  the 
purpose  of  shooting  it,  occasionally  wear  a  cap  with  two  ears,. in  imi- 
tation of  the  head  of  a  wolf,  knowing  from  experience  that  they  will 
be  suffered  to  approach  nearer  in  that  guise.  On  the  Barren-Grounds 
through  which  the  Coppermine  River  flows  I  had  more  than  once  an 
opportunity  of  seeing  a  single  wolf  in  close  pursuit  of  a  rein-deer ; 
and  I  witnessed  a  chace  on  Point  Lake  when  covered  with  ice,  which 
terminated  in  a  fine  buck  rein-deer  being  overtaken  by  a  large  white 
wolf,  and  disabled  by  a  bite  in  the  flank.  An  Indian,  who  was  con- 
cealed on  the  borders  of  the  lake,  ran  in  and  cut  the  deer's  throat  with 
his  knife,  the  wolf  at  once  relinquished  his  prey  and  sneaked  off.  In 
the  chase  the  poor  deer  urged  its  flight  by  great  bounds,  which  for  a 
time  exceeded  the  speed  of  the  wolf ;  but  it  stopped  so  frequently  to 
gaze  on  its  relentless  enemy,  that  the  latter,  toiling  on  at  a  '  long 
gallop'  with  its  tongue  lolling  out  of  its  mouth,  gradually  came  up. 
After  each  hasty  look  the  poor  deer  redoubled  its  efforts  to  escape  ; 
but,  either  exhausted  by  fatigue  or  enervated  by  fear,  it  became,  just 
before  it  was  overtaken,  scarcely  able  to  keep  its  feet." 

The  same  author  observes  that  the  wolves  destroy  many  foxes, 
which  they  easily  run  down  if  they  perceive  them  on  a  plain  at  any 
distance  from  their  hiding-places ;  and  he  relates  that  in  January  1827 
a  wolf  was  seen  to  catch  an  Arctic  Fox  within  sight  of  Fort  Franklin, 
and  although  immediately  pursued  by  hunters  on  snow-shoes,  it  bore 
off  its  prey  in  its  mouth  without  any  apparent  diminution  of  its  speed. 
The  same  wolf,  he  adds,  continued  for  some  days  to  prowl  in  the 
vicinity  of  the  fort,  and  even  stole  fish  from  a  sledge  which  two  dogs 
were  accustomed  to  draw  home  from  the  nets  without  a  driver.  As 
this  kind  of  depredation  could  not  be  allowed  to  go  on,  the  wolf  was 
waylaid  and  killed.  It  proved  to  be  a  female,  which  accounted  for 
the  sledge-dogs  not  having  been  molested.  He  further  states  that  the 
buffalo-hunters  would  be  unable  to  preserve  the  game  they  kill  from 
the  wolves  if  the  latter  were  not  as  fearful  as  they  are  rapacious.  The 
simple  precaution  of  tying  a  handkerchief  to  a  branch,  or  of  blowing 
up  a  bladder  and  hanging  it  so  as  to  wave  in  the  wind,  is  sufficient  to 
keep  herds  of  wolves  at  a  distance.  At  times,  however,  he  says  that 
they  are  impelled  by  hunger  to  be  more  venturous,  and  that  they  have 
been  known  to  steal  provisions  from  under  a  man's  head  in  the  night, 
and  to  come  into  a  traveller's  bivouac  and  carry  off  some  of  his  dogs. 
"  During  our  residence  at  Cumberland  House  in  1820,"  continues  Sir 
John,  "  a  wolf,  which  had  been  prowling  round  the  fort,  and  was 
wounded  by  a  musket-ball  and  driven  off,  returned  after  it  became 
dark,  whilst  the  blood  was  still  flowing  from  its  wound,  and  carried 
off  a  dog  from  amongst  fifty  others,  that  howled  piteously,  but  had 
not  courage  to  unite  in  an  attack  on  their  enemy.  I  was  told  of  a  poor 
Indian  woman  who  was  strangled  by  a  wolf,  while  her  husband,  who 
saw  the  attack,  was  hastening  to  her  assistance ;  but  this  was  the  only 
instance  of  their  attacking  human  life  that  came  to  my  knowledge. 
As  the  winter  advances  and  the  snow  becomes  deep,  the  wolves,  being 
no  longer  able  to.  hunt  with  success,  suffer  from  hunger,  and  in  severe 
seasons  many  die.    In  the  spring  of  1826  a  large  gray  wolf  was  driven 
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by  hunger  to  prowl  amongst  the  Indian  huts  which  were  erected  in 
the  immediate  vicinity  of  Fort  Franklin,  but  not  being  successful  in 
picking  up  aught  to  eat,  it  was  found  a  few  days  afterwards  lying 
dead  on  the  snow  near  the  fort.  Its  extreme  emaciation  and  the 
emptiness  of  its  intestines  showed  clearly  that  it  died  from  inanition." 

We  learn  from  the  same  excellent  authority  that  the  American 
Wolf  burrows,  and  brings  forth  its  young  in  earths  with  several 
outlets,  like  those  of  a  fox.  Sir  John  Richardson  saw  some  of  their 
burrows  on  the  plains  of  the  Saskatchewan,  and  also  on  the  banks  of 
the  Coppermine  River.  The  number  in  a  litter  he  states  to  vary  from 
four  or  five  to  eight  or  nine.  After  referring  to  the  instances 
recorded  in  the  narratives  of  Captain  Parry  and  Captain  Franklin  of 
the  association  of  the  female  wolves  with  the  domestic  dog,  he  relates 
that  he  was  informed  that  the  Indians  endeavour  to  improve  their 
sledge-dogs  by  crossing  the  breed  with  wolves,  and  he  adds,  that  the 
resemblance  between  the  northern  wolves  and  the  domestic  dog  of 
the  Indians  is  so  great,  that  the  size  and  strength  of  the  wolf  seem  to 
be  the  only  difference.  "  I  hava  more  than  once,"  says  he,  "  mistaken 
a  band  of  wolves  for  the  dogs  of  a  party  of  Indians  ;  and  the  howl 
of  the  animals  of  both  species  is  prolonged  so  exactly  in  the  same 
key,  that  even  the  practised  ear  of  an  Indian  fails  at  times  to  discri- 
minate them." 

Captain  Lyon  gives  the  following  account  of  the  Esquimaux  wolf- 
trap.  It  is  made  of  strong  slabs  of  ice,  long  and  narrow,  so  that  a 
fox  can  with  difficulty  turn  himself  in  it,  but  a  wolf  must  actually 
remain  in  the  position  in  which  he  is  taken.  The  door  is  a  heavy 
portcullis  of  ice,  sliding  in  two  well-secured  grooves  of  the  same 
substance,  and  is  kept  up  by  a  line,  which,  passing  over  the  top  of  the 
trap,  is  carried  through  a  hole  at  the  furthest  extremity ;  to  the  end  of 
the  line  is  fastened  a  small  hoop  of  whalebone,  and  to  this  any  kind 
of  flesh-bait  is  attached.  From  the  slab  which  terminates  the  trap,  a 
projection  of  ice,  or  a  peg  of  wood  or  bone,  points  inwards  near  the 
bottom,  and  under  this  the  hoop  is  lightly  hooked  ;  the  slightest  pull 
at  the  bait  liberates  it,  the  door  falls  in  an  instant,  and  the  wolf  is 
speared  where  he  lies. 

The  following  varieties  of  the  North  American  Wolf  are  enumerated 
by  Sir  J ohn  Richardson  : — 

Variety  a.  Common  Gray  Wolf,  Lupus  griseus,  the  Mahaygan  of  the 
Cree  Indians,  and  the  Amarok  of  the  Esquimaux. 

Variety  b.  The  White  Wolf,  Lupus  albus. 

Variety  c.  The  Pied  Wolf,  Lupus  sticte. 

Variety  d.  The  Dusky  Wolf,  Lupus  nubilus,  Cams  nubilus  of  Say. 


The  Dusky  Wolf  (Lupus  nubilus). 
Variety  e.  The  Black  American  Wolf,  Lupus  ater,  Canis  Lycaon  oft 
Harlan. 

C.  latrans  (Say),  the  Prairie  Wolf,  Lyciscus  lalrans  of  Smith. 

The  animals  which  are  thus  distinguished  have  been  long  known  to 
voyagers  on  the  Missouri  and  Saskatchewan,  as  distinct  from  the 
Common  Wolf.  They  are  the  Small  Wolves  of  Du  Pratz ;  the  Prairie 
Wolf  of  Gass  ;  the  Prairie  Wolf  and  Burrowing  Dog  of  Lewis  and 
Clark,  and  of  Schoolcraft ;  the  Cased  Wolves  of  the  Hudson's  Bay 
Company's  lists  ;  and  the  Meesteh-chaggoneesh  of  the  Cree  Indians. 

Sir  John  Richardson  states  that  the  northern  range  of  the  Prairie 
Wolf  is  about  the  55th  degree  of  latitude,  and  that  it  probably 
extends  southward  to  Mexico.  It  associates,  according  to  him,  in 
greater  numbers  than  the  Gray  Wolf  of  the  same  districts ;  it  hunts 
in  packs,  and  brings  forth  its  young  in  burrows  on  the  open  plain 
remote  from  the  woods.  On  the  banks  of  the  Saskatchewan  these 
animals  start  from  the  earth  in  great  numbers  on  hearing  the  report 
of  a  gun,  and  gather  round  the  hunter  expectant  of  the  offal  of  the 
animal  which  he  has  slain.  They  are  much  more  fleet  than  the 
Common  Wolves.  Sir  John  Richardson  was  informed  by  an 
experienced  hunter  who  had  resided  for  forty  years  on  the  Saskat- 
chewan, that  the  only  animal  on  the  plains  which  he  could  not  over- 
take, when  mounted  on  a  good  horse,  was  the  Prong-Horned  Antelope, 
and  that  the  Prairie  Wolf  was  the  next  in  speed. 
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C.  ochropus,  the  Coyotl,  Yulpes  Indica  of  Hernandez  ('  Hist.  Quadr. 
Novae  Hisp.,'  c.  xiii.),  appears  to  be  the  Caygotte  of  the  Mexican 
Spaniards,  and  is  "most  probably,"  the  Lyciscus  Cagotlis  of  Smith. 
This  appears  to  be  the  animal  mentioned  by  Mr.  Bullock,  in  his  1  Six 
Months  in  Mexico.'  "  Near  Rio  Frio,"  says  that  traveller  and 
assiduous  collector,  "  we  shot  several  handsome  birds,  and  saw  a 
cayjotte  or  wild  dog,  which  in  size  nearly  approached  the  wolf.  He 
stood  looking  at  us  at  a  short  distance  from  the  road,  and  it  was  not 
till  a  gun  was  fired  at  him  that  he  deliberately  moved  off." 

Hernandez  describes  the  Coyotl  to  be  an  animal  unknown  to  the 
Old  World,  with  a  wolf's  head,  vivid  large  and  pallid  eyes,  small  and 
sharp  ears,  a  long  black  and  not  thick  muzzle,  muscular  legs,  crooked 
and  thick  claws,  a  very  rough  and  thick  tail,  a  noxious  bite,  approaching 
in  form  to  the  Fox,  to  which  genus  it  is  perhaps  to  be  referred,  and 
intermediate  between  it  and  the  Wolf  in  size ;  for  it  is  twice  the  size 
of  the  fox  and  less  than  the  wolf,  wherefore  it  is  said  to  attack  and 
kill  not  only  sheep  and  similar  animals,  but  stags,  and  sometimes  even 
men.  It  is  covered  with  brown  and  white  long  hair,  is  sagacious  in 
hunting  and  vulpine  in  its  manners,  and  so  pertinacious  an  avenger 
of  wrongs,  and  so  mindful  of  the  abstraction  of  its  prey,  that  it  will 
recognise  the  robber  after  many  days,  will  follow  him,  and  sometimes 
set  upon  him  with  others  of  its  own  kind,  &c.  It  is  however  grateful 
to  its  benefactors.  It  lives  in  many  places  of  New  Spain,  and 
especially  in  those  which  are  colder.  It  feeds  upon  the  weaker 
animals,  maize  and  other  frumentaceous  vegetables,  and  sugar-cane. 

The  Aguara  Guazu  of  D' Azara  is  the  Canis  jubatus  of  Cuvier,  the 
Loup  Rouge  of  the  French,  the  Canis  campestris  of  the  Prince  de 
Wied,  and  the  Maned  Aguara,  Clirysocyon  jubatus,  of  Smith. 

D' Azara  thus  describes  this  Red  Wolf,  to  which  the  Payaguas 
Indians  give  the  name  of  Paraepaga,  and  the  Chilians  that  of  Culpeu. 
In  Moxos,  he  says,  the  animal  goes  by  the  appellation  of  Ocorome. 

Length  of  an  adult  male  exactly  5  feet,  that  of  the  tail  19  inches, 
the  hairs  being  4  inches  long.  Height  in  front  2  feet  10^  inches, 
behind  2  feet  11  inches;  circumference  close  to  the  fore  legs  wanting 
half  an  inch  of  2  feet,  of  the  middle  of  the  neck  1  foot ;  and  of  the 
head,  before  the  ears,  1  foot  3  inches;  the  ears  6  inches  high,  in  their 
broadest  part  4  inches,  erect,  but  not  exactly  sharp,  and  very  thick. 
From  the  tip  of  the  muzzle  to  the  ears  9|  inches,  and  to  the  inner 
angle  of  the  eye  5  inches ;  the  whiskers  24  inches  long,  and  black. 
The  upper  jaw  projecting  1  inch;  the  canine  teeth  10  lines  long, 
although  they  were  very  much  worn  ;  eye  small  and  somewhat  sunk ; 
from  the  eye  forwards  the  muzzle  of  almost  equal  thickness  to  the 
tip.  Under  the  head  a  great  white  spot ;  long  hair  within  the  ears, 
and  extreme  half  of  tail  white  also.  Fore  and  hind  feet  to  the  claws, 
lower  jaw  from  the  corner  of  the  mouth  forwards,  and  extremity  of 
upper  jaw,  black ;  rest  of  the  coat  clear  yellowish-red.  Mane  com- 
mencing at  the  occiput  and  continuing  erect  till  beyond  the  shoulder, 
5  J  inches  long,  red  in  the  first  half  of  each  hair,  and  black  in  the 
remainder  towards  the  tip.  Hair  all  over  the  body,  including  the 
belly,  except  the  lower  part  of  the  fore  legs,  very  long,  and  on  the 
extremity  of  the  spine  4^  inches.  D' Azara  observes  that  it  is  neither 
completely  flattened  nor  very  rough,  and  would  make  good  carpets. 
Hair  of  the  tail  rather  bushy  and  of  the  same  length  as  on  the  body. 

D' Azara  caught  four  males  at  different  times  which  were  identical, 
the  smallest  towards  the  end  of  September,  which  appeared  to  him 
to  have  been  whelped  at  the  end  of  July  or  the  beginning  of  August. 
D'Azara's  friend  Noseda  caught  another  about  two  months  old,  and 
in  the  hope  of  domesticating  it,  fed  it  on  raw  beef,  which  it  was  unable 
to  digest,  and  which  caused  its  death.  D' Azara  and  Noseda  caught 
another  afterwards,  about  three  months  old,  and  gave  it  raw  beef 
but  seldom  ;  when  it  was  given  however  the  animal  threw  it  up,  and 
to  prevent  this  its  meat  was  cooked,  but  still  it  was  not  digested. 
This  Aguara  got  loose  from  its  chain  and  escaped.  During  its  short 
captivity,  if  anybody  approached,  it  growled  and  barked  like  a  dog, 
but  more  vehemently  and  confusedly.  It  drank  by  lapping,  and  when 
feeding  trod  on  the  flesh,  which  it  tore  to  pieces  with  its  teeth.  This 
animal  was  fond  of  rats,  sugar-cane,  oranges,  eggs,  and  small  birds; 
but  did  not  appear  to  be  attracted  by  the  poultry,  which  sometimes 
passed  within  its  reach  without  its  attempting  to  pounce  upon  them. 

D' Azara  further  states  that  in  a  wild  state  they  do  not  commit 
havoc  on  the  herds  or  smaller  flocks ;  and  as  they  inhabit  only  the 
extensive  lowlands  and  marshes  of  Paraguay  as  far  as  the  river  Plata 
and  near  its  mouth,  he  has  no  doubt  that  they  feed  on  rats,  guinea- 
pigs,  small  birds,  and  certain  vegetables,  if  these  fall  in  their  way ;  but 
chiefly  on  snails,  toads,  frogs,  and  other  reptiles,  and  on  the  land- 
crabs,  which  are  abundant  in  the  plains  and  sand-banks.  They  walk 
with  very  long  paces,  run  much,  and  are,  D' Azara  adds,  great  plun- 
derers, although  they  always  fly  from  man,  and  even  from  dogs.  They 
are  solitary  in  their  habits,  and  are  said  to  swim  well ;  and  in  their 
wild  state  to  utter  no  sound  but  '  gouaa,'  which  they  often  and  loudly 
repeat  so  as  to  be  heard  at  a  great  distance.  The  sexes  have  no  very 
marked  difference. 

The  Aguara  Dogs  (Dusicyon  of  Smith)  are  a  distinct  race ;  and  so 
are  the  Aguara  Foxes  (Ccrdocyon  of  the  same  author). 

Jackals. 

C.  aureus  (Linnseus),  the  Jackal,  or  Tschakkal,  Chacal  or  Loup  Do.'-O 
of  the  French,  Adive  of  Buffon. 
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The  dental  formula  of  this  species  is  that  of  the  Dog.  The  pupil 
of  the  eye  is  round  like  those  of  the  dog  and  wolf.  Yellowish-gray 
above,  whitish  below ;  thighs  and  legs  yellow ;  ears  ruddy ;  muzzle 
very  pointed ;  tail  reaching  hardly  to  the  heel  (properly  so  called). 
The  colours  sometimes  vary,  and  the  back  and  sides  are  described  by 
Mr.  Bennett  as  of  mixed  gray  and  black,  and  as  abruptly  and  strikingly 
distinguished  from  the  deep  and  uniform  tawny  of  the  shoulders, 
haunches,  and  legs.  The  head  nearly  of  the  same  mixed  shade  with 
the  upper  surface  of  the  body. 

It  is  an  inhabitant  of  India,  other  parts  of  Asia,  and  Africa.  Cuvier 
says  that  Jackals  are  met  with  from  India  and  the  environs  of  the 
Caspian  Sea  to  Guinea,  but  that  it  is  not  certain  that  they  are  all  of 
the  same  species. 

The  habits  of  the  Jackal  are  gregarious,  hunting  in  packs,  and  the 
pests  of  the  countries  where  they  are  found,  and  where  they  burrow 
in  the  earth.  In  their  huntings  the  Jackals  will  frequently  attack 
the  larger  quadrupeds,  but  the  smaller  animals  and  the  poultry  are 
their  most  frequent  prey.  Their  cry  is  very  peculiar  and  piercing. 
Captain  Beechey  notices  it  as  having  something  rather  appalling  when 
heard  for  the  first  time  at  night ;  and  he  remarks,  that  as  they  usually 
come  in  packs,  the  first  shriek  which  is  uttered  is  always  the  signal 
for  a  general  chorus.  "  We  hardly  know,"  continues  the  Captain,  "  a 
sound  which  partakes  less  of  harmony  than  that  which  is  at  present 
in  question ;  and  indeed  the  sudden  burst  of  the  answering  long- 
protracted  scream,  succeeding  immediately  to  the  opening  note,  is 
scarcely  less  impressive  than  the  roll  of  the  thunder-clap  immediately 
after  a  flash  of  lightning.  ,  The  effect  of  this  music  is  very  much 
increased  when  the  first  note  is  heard  in  the  distance  (a  circumstance 
which  often  occurs),  and  the  answering  yell  bursts  out  from  several 
points  at  once,  within  a  few  yards  or  feet  of  the  place  where  the 
auditors  are  sleeping."  These  animals  are  said  to  devour  the  dead  on 
the  battle-field,  and  to  scratch  away  the  earth  from  the  shallow  graves 
in  order  to  feed  on  the  corpses. 

John  Hunter  ('Phil.  Trans.')  lias  recorded  the  case  of  a  female 
Jackal  which  whelped  in  this  country.  The  period  of  gestation  was 
about  the  same  as  that  of  the  dog,  and  the  whelps  were  blind  at 
first. 

The  story  of  the  Jackal  bejng  the  lion's  provider  may  have  arisen 
from  the  notion  that  the  yell  of  the  pack  gives  notice  to  the  lion  that 
prey  is  on  foot,  or  from  the  Jackal's  being  seen  to  feed  on  the  rem- 
nants of  the  lion's  quarry. 

Cuvier  observes  that  it  is  not  certain  that  all  the  Jackals  are  similar 
('of  the  same  species');  those  of  Senegal,  for  example  the  Dieb, 
(Canis  anthus,  F.  Cuvier),  he  remarks,  stand  higher  on  the  legs,  and 
appear  to  have  the  muzzle  sharper  and  the  tail  rather  longer. 

The  offensive  odour  of  the  Jackal  has  been  given  as  one  of  the 
reasons  against  reducing  it  to  a  state  of  domestication.  We  do  not 
see  what  advantage  is  to  be  derived  from  such  a  process,  but  if  it 
were  desirable  that  objection  it  seems  would  not  hold.  Colonel  Sykes, 
who  notices  it  as  the  Kholah  of  the  Mahrattas  and  as  being  numerous 
in  Dukhun  (Deccan),  had  in  his  possession  at  the  same  time  a  very 
large  wild  male  and.  a  domesticated  female.  The  odour  of  the  wild 
animal  was  almost  unbearable  ;  that  of  the  domesticated  J ackal  was 
scarcely  perceptible. 


Jackal  [Canis  aureus). 

Some  are  of  opinion  that  the  300  foxes  between  whose  tails  Samson 
is  said  to  have  put  firebrands  in  order  that  they  might  set  fire  to  the 
crops  of  the  Philistines  (Judges,  xv.  4,  5)  were  jackals.  Many  of  the 
modern  oriental  names  for  the  last-mentioned  animals — Chical  of  the 
Turks,  Sciagal,  Sciugal,  Sciachal,  or  Shacal  of  the  Persians — come 
very  near  to  the  Hebrew  word  'Shual.'  Hasselquist,  speaking  of 
"  Canis  aureus,  the  Jackcall,  Chical  of  the  Turks,"  says  : — "There  are 
greater  numbers  of  this  species  of  fox  to  be  met  with  than  the  former 
{Canis  Vulpes),  particularly  near  Jaffa,  about  Gaza,  and  in  Galilee. 
I  leave  others  to  determine  which  of  these  is  the  fox  of  Samson." 


Fossil  Canidce. 

The  remains  of  the  Dog  and  Wolf  have  been  found  in  Great  Britain. 
If  there  were  no  historical  records  to  prove  that  the  wolf  was  once  an 
inhabitant  of  these  islands,  its  abundant  remains  would  testify  to  the 
fact.  They  were  not  present  in  any  considerable  number  in  the  Bone- 
Caves  of  Kirkdale  which  were  so  diligently  examined  by  Dr.  Buck- 
land,  but  they  have  been  found  at  Paviland  in  Glamorganshire  and 
at  Oreston  near  Plymouth.  After  alluding  to  the  difficulty  which 
was  more  particularly  expressed  by  Cuvier  of  distinguishing  between 
the  Wolf  and  the  Dog,  Professor  Owen  referring  to  some  specimens 
from  Kent's  Hole  says  : — "  The  more  important  points  of  concord- 
ance between  the  skull  from  Kent's  Hole  and  those  of  the  existing 
wolf  leave  no  reasonable  ground  for  doubting  their  specific  identity ; 
and  the  naturalist  who  does  not  admit  that  the  dog  and  the  wolf 
are  of  the  same  species,  and  who  might  be  disposed  to  question  the 
reference  of  the  British  Fossils  described  in  the  present  section  to  the 
wolf  must  in  that  case  resort  to  the  hypothesis  that  there  formerly 
existed  in  England  a  wild  variety  of  dog  having  the  low  and  con- 
tracted forehead  of  the  wolf,  and  which  had  become  extinct  before 
the  records  of  the  human  race.  The  conclusion  however  to  which  my 
comparison  of  the  fossil  and  recent  bones  of  the  large  Canidm  have 
led  me  is,  that  the  wolves  which  our  ancestors  extirpated  were  of  the 
same  species  as  those  which,  at  a  much  more  remote  period,  left  their 
bones  in  the  limestone  caverns  by  the  side  of  the  extinct  bears  and 
hyaanas." 

Recognisable  remains  of  the  Dog  have  however  been  obtained  from 
Bone-Caves.  Dr.  Schmerling  has  described  and  figured  an  almost 
entire  skull,  two  right  rami  of  lower  jaws,  a  humerus,  ulna,  radius,  and 
some  smaller  bones,  indicating  two  varieties  of  the  domestic  dog,  from 
some  Bone-Caves  near  Liege. 

CANNA,  a  genus  of  plants  belonging  to  the  natural  order  Maran- 
tacecs.  It  has  spathaceous  flowers,  simple  anthers  attached  to  the 
edge  of  a  petal-like  filament,  an  inferior  ovaiy,  thick  club-shaped  erect 
free  style,  a  linear  obtuse  stigma.  There  are  several  species  of  this 
genus,  all  of  which  are  known  by  the  name  of  Indian  Shot.  They  are 
inhabitants  of  South  America  and  of  the  East  Indies. 

C.  Indica  has  the  inner  limb  of  the  corolla  trifid,  the  segments 
lanceolate,  acuminate,  straight.  This  species,  with  C.  patens  and 
C.  coccinea,  are  common  plants  within  the  tropics  on  all  the  conti- 
nents. In  America  and  Brazil  they  are  known  by  the  common  name 
of  Wild  Plantains.  Their  leaves  are  large  and  tough,  and  are  mostly 
chosen  for  forming  envelopes  for  articles  of  commerce.  Hence  the 
French  call  these  plants  Balisiers.  The  seeds  of  most  of  the  species 
are  round,  black,  shining,  hard,  heavy,  and  about  the  sixteenth  of  an 
inch  in  diameter,  resembling  shot,  for  which  they  are  sometimes  used 
as  a  substitute.  They  are  roasted  and  employed  in  infusion  in  the 
same  manner  as  coffee.    They  yield  also  a  purple  dye. 

C.  edulis  has  smooth  leaves  and  stems  coloured  at  the  base,  the 
roots  tuberous  and  large,  the  middle  segment  of  the  corolla  very  short. 
This  is  one  of  the  species  of  the  order  the  rootstock  of  which  is  used 
for  making  arrowroot.  Nearly  all  the  species  contain  starch  in  the 
rootstock,  which  renders  them  fit  to  be  used  as  food  after  being 
cooked.  The  starch  is  separated  by  tearing  the  rootstock  in  pieces 
and  submitting  it  to  the  action  of  water.  The  water  with  the  starch 
suspended  is  poured  off  from  the  ligneous  portion  of  the  rootstock, 
and  the  starch  is  afterwards  allowed  to  subside.  Clusius  says  that 
the  C.  lutea  grows  in  the  open  air  in  Spain  and  Portugal,  and  that  the 
inhabitants  of  those  countries  use  the  seeds  for  making  rosaries. 

Many  of  the  species  will  bear  the  open  air  in  the  summer  in  this 
country.  They  require  a  light  rich  soil,  and  may  be  increased  by 
dividing  the  roots  or  by  sowing  the  seed.  They  should  be  planted 
out  in  a  warm  border  early  in  the  summer. 

(Loudon,  Encyclopaedia  of  Plants.) 

CANNABINACEiE,  Hempworts,  the  Hemp  Tribe,  a  natural  order 
of  Exogenous  Plants.  This  little  order  which  has  been  separated 
from  Urticacece  embraces  two  well-known  plants,  the  Hop  (Humulus 
Lupulus)  and  the  Hemp  {Cannabis  sativa).  They  are  distinguished 
from  the  Nettle  Tribe  by  having  a  solitary  suspended  ovule,  and  fi 
hooked  ex-albuminous  embryo,  with  a  superior  radicle.  [Humulus  ; 
Cannabis.] 

CA'NNABIS  (in  Greek  K&wa&ts,  and  in  Latin  also  Cannabis),  a 
genus  of  plants  belonging  to  the  natural  order  Cannabinacece. 

Cannabis  sativa,  the  Common  Hemp,  is  a  plant  nearly  allied 
botanically  to  the  nettle,  with  which  it  even  agrees  in  its  general 
appearance.  It  is  an  annual  dioecious  plant,  with  erect  nearly-simple 
stems  from  4  to  6  feet  high,  and  covered  with  rigid  hairs.  The 
leaves  are  either  alternate  or  opposite,  digitate,  and  stalked ;  the 
leaflets  are  five  in  number,  narrow,  lanceolate,  sharp-pointed,  serrated, 
rough,  pale-green  on  the  under  side ;  the  uppermost  leaves  have 
only  three  leaflets.  The  male  flowers  grow  in  little  bunches  at  the 
axils  of  the  upper  leaves  ;  they  are  pendulous  from  short  stalks,  and 
have  a  calyx  of  five  spreading  narrow  lanceolate  sepals,  containing 
five  stamens.  The  female  flowers  appear  in  close  leafy  clusters  at  the 
axils  of  the  upper  leaves,  and  consist  of  a  roundish  calyx,  split  half- 
way down  into  two  parts,  and  containing  a  simple  1-celled  ovary 
terminated  by  a  couple  of  awl-shaped  stigmas.  The  fruit  is  a  lenticular 
body,  looking  like  and  commonly  called  a  seed. 

This  is  the  only  species  known  ;  it  is  said  to  be  a  native  of  Persia, 
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aud  is  certainly  wild,  according  to  Roxburgh,  "  among  the  hills  and 
mountains  north  of  India,  as  well  as  common  everywhere  in  the 
gardens  of  the  natives  throughout  Asia."  It  is  now  universally 
distributed  over  the  north  of  Europe.  Herodotus,  iv.  74,  describes  it 
as  growing  in  Scythia,  north  of  the  Danube,  a  country  which  he 
had  visited.  We  must  from  this  conclude  that  the  plant  is  really  a 
native  of  north  and  east  Europe. 

It  is  from  its  possessing  a  remarkably  tough  kind  of  woody  tissue 
capable  of  being  manufactured  into  linen  and  cordage,  that  hemp  is 
best  known  ;  and  for  its  good  qualities  in  this  respect  it  is  unrivalled 
among  the  many  species  possessing  similar  properties.  But  it  also 
contains  a  deleterious  narcotic  secretion  of  great  energy.  If  one 
remains  for  any  length  of  time  amongst  a  plantation  of  young  hemp, 
head-ache  and  vertigo  are  often  the  result;  in  hotter  countries 
these  effects  are  much  more  violent,  a  kind  of  intoxication  being 
speedily  produced.  Oriental  nations  have  taken  advantage  of  this 
to  add  another  to  the  list  of  intoxicating  drugs,  which  they  contrive 
to  substitute  for  the  forbidden  wine  of  western  people.  The 
powdered  leaves  mixed  with  some  kind  of  aromatic  are  infused  in 
water  and  drunk,  when  a  drowsy  ecstatic  feeling  comes  on,  which  is 
said  to  be  much  more  agreeable  than  that  produced  by  opium.  The 
leaves  are  also  mixed  with  tobacco  for  smoking.  The  two  chapters  of 
Herod.,  iv.  74,  75,  are  curious  as  to  its  intoxicating  effects,  &c.  The 
drug  obtained  from  hemp  is  called  bang,  or  haschish,  or  cherris  : 
gangika  or  ganga,  kinnab,  subjah,  majah,  are  other  names  for  it. 
The  seeds  of  hemp  abound  in  a  thick  mucilage,  and  are  used  medi- 
cinally for  the  preparation  of  emulsions :  a  useful  oil  is  obtained 
from  them  by  pressure.  The  hemp  develops  its  active  properties 
more  in  warm  climates,  hence  for  medicinal  purposes  it  is  brought 
into  this  country  from  India  under  the  name  of  Cannabis  Indica. 

CANNON-BALL-TREE.  [Couroupita.] 

CANTHA'RIDiE,  a  family  of  Coleopterous  Insects  of  the  section 
Trachelides.  It  has  the  following  characters  : — Hooks  of  all  the  tarsi 
cleft ;  antennre  generally  filiform ;  head  usually  broader  than  the 
thorax,  and  divided  posteriorly  by  an  indentation  ;  thorax  for  the 
most  part  narrower  behind  than  before  ;  elytra  soft  and  flexible,  and 
in  most  of  the  species  inclosing  the  sides  of  the  abdomen.  The  genus 
Cantharis  may  be  distinguished  from  other  genera  of  this  family  by 
the  following  characters  : — Antennre  long  and  filiform,  the  second 
joint  very  short ;  maxillary  palpi  short,  the  joints  nearly  equal,  the 
terminal  joint  slightly  exceeding  the  others  in  bulk  ;  head  a  little 
wider  than  the  thorax,  which  is  slightly  elongated,  and  has  the 
anterior  part  suddenly  narrowed,  forming  as  it  were  a  neck  ;  elytra 
elongate,  and  somewhat  linear. 

Cantharis  vesicatoria,  the  Spanish  Fly,  or  Blister-Beetle,  is  well 
known  for  its  medical  uses.  [Cantharis  vesicatoria,  in  Arts  and 
Sc.  DlV.]  It  is  about  three-quarters  of  an  inch  iu  length,  and  of  a 
bright-green  colour ;  the  legs  and  antenna;  are  bluish-black. 

This  insect  is  found  but  rarely  in  this  country.  It  appears  iu  the 
month  of  June  and  frequents  ash-trees,  upon  the  leaves  of  which  it 
feeds.  C.  vesicatoria  is  also  found  in  France,  but  in  Italy  and  Spain 
it  appears  to  be  most  abundant. 

When  touched  these  insects  feign  death,  and  emit  an  odour  of  a 
highly  penetrating  nature.  Their  larva;  live  in  the  ground,  and  feed 
upon  the  roots  of  plants. 

CANTHARIS.  [Cantharidje.] 

CANTHARUS,  a  genus  of  Acanthopterygious  Fishes  belonging  to 
the  family  Sparidm.  It  has  a  deep  compressed  body ;  a  single  elon- 
gated dorsal  fin ;  teeth  of  rather  small  size,  numerous,  conical,  placed 
in  several  rows,  those  of  the  outer  row  rather  larger  and  more  curved 
than  those  forming  the  inner  rows ;  mouth  rather  small ;  branchi- 
ostegous  rays,  six.  (Yarrell.)  One  species  of  this  genus  appears  on 
the  coasts  of  Great  Britain,  the  C.  griseus  of  Cuvier  and  Valenciennes. 
It  is  the  Sparus  lintatus  of  Montagu.  It  is  common  on  the  coasts  of 
Kent,  Sussex,  and  Devonshire,  where  it  is  called  the  Black  Bream. 
It  is  also  called  the  Black  Sea-Bream,  but  it  is  a  different  fish  from 
the  Sea-Bream  (Pagellus  centrodontus).  Mr.  Yarrell  says,  "  It  enters 
harbours,  and  is  frequently  taken  by  anglers  from  rocks  and  pier- 
heads." It  takes  common  baits,  but  seems  principally  to  feed  on 
marine  vegetabtes. 

CAOUTCHOUC.  [India-Robber.] 

CAOUTCHOUC,  FOSSIL.  [Bitumen.] 

CAPERCALI,  CAPERKALLY,  or  CAPERCALZE,  the  Scotch 
name  for  the  Capercail,  Wood-Grouse,  or  Cock  of  the  Wood,  the 
Tetrao  Urogallus  of  Linnaeus. 

Pennant  refers  this  bird  to  the  Coc  de  Bois,  or  Faisan  Bruyant,  of 
Belon,  and  the  Qallo  Cedrone  of  the  Italians ;  and  it  is  very  probable 
that  these  and  other  names,  namely,  Gallo  di  Monte,  Gallo  Selvatico, 
Gallo  Alpestre,  Fasan  Negro,  and  Fasiano  Alpestre,  were  applied  both 
to  the  Caperkally  and  the  Black-Cock,  according  to  the  different 
localities  where  the  species  occurred.  [Black-Cock.]  Part  of  Belon's 
description  of  his  Coc  de  Bois — such,  for  example,  as  the  plume 
"  si  noire  et  reluisant  au-dessous  du  col,  et  de  l'estomach,  qu'elle 
monstre  en  estre  toute  changeante,"  and  the  tail  with  the  feathers 
"  voultdes,  e'est  a  dire  courbe'es  en  arc,  et  larges  par  le  bout,  ayant 
quelque  petites  madrures  blanches,"  might  apply  to  the  Black-Cock, 
while  "  the  size  approaching  to  that  of  the  peacock  " — "  the  head  not 
ess  than  that  of  a  bustard,  with  the  great  massive  trenchant  beak," 


— are  much  more  applicable  to  the  Caperkally,  which  is  Le  Grand 
Coq  de  Bruy6res  of  Brisson,  the  Coq  de  Bruycre  ou  Tetrao  of  Buffon, 
Kjader  of  the  '  Fauna  Suecica,'  Tjaderhona  of  Hasselquist,  the  Tetrao 
Auerhan  of  Temminck,  Auer  Hahn  of  Frisch,  Auerwaldhuhn  of 
Bechstein,  the  Peacock  of  the  Wood  (Pavo  sylvestris)  of  Giraldus 
Cambrensis,  Capricalca  of  Sibbald,  the  Cock  of  the  Mountain  or 
Wood  (called  by  the  Venetians  Gallo  di  Montagna)  of  Willughby, 
the  Cock  of  the  Wood  or  Mountain  of  Ra}7,  Wood  or  Great  Grous  of 
Pennant,  Ceiliog  Coed  of  the  ancient  British,  Urogallus  scu  Tetrao 
major  of  Aldrovand,  Tetrao  Urogallus  of  Linnams,  and  Urogallus 
vulgaris  of  Fleming. 

Temminck  says  that  this  bird  is  numerous  in  the  north  of  Asia, 
and  in  Russia  towards  Siberia  :  and  that  it  is  common  in  Livonia, 
sufficiently  abundant  in  Germany,  in  Hungary,  and  in  certain  parts 
of  the  Archipelago  :  he  adds  that  it  is  more  rare  in  France,  and  never 
found  in  Holland.  Pennant  states  that  these  birds  arc  common  in 
Scandinavia,  Germany,  France,  Italy,  and  several  parts  of  the  Alps. 
It  is  added  in  a  note,  on  the  authority  of  Hasselquist,  that  the  bird 
was  shot  in  the  Isle  of  Milo  on  a  palm-tree,  and  on  that  of  Belon  that 
it  is  found  in  Crete ;  and  it  is  observed  that  the  English  translator  of 
Hasselquist  gives  a  false  name  to  it,  calling  it  Black  Game.  Mr. 
Lloyd  says  that  it  is  to  be  found  in  most  parts  of  the  Scandinavian 
peninsula ;  indeed  as  far  to  the  north  as  the  pine-tree  flourishes, 
which  is  very  near  to  the  North  Cape  itself.  He  adds  that  the  bird 
is  very  rare  in  the  more  southern  of  the  Swedish  provinces. 

That  it  wras  once  frequent  in  the  British  Islands  there  is  no  doubt, 
though  it  is  now  utterly  extinct  as  a  wild  British  species.  Ray  says  : 
"Anglia  hunc  non  alit.  In  Hibernia  inveniri  dicitur."  Pennant 
writes  :  "  This  species  is  found  in  no  other  part  of  Great  Britain  than 
the  Highlands  of  Scotland,  north  of  Inverness,  and  is  very  rare  even 
in  those  parts.  It  is  there  knqwn  by  the  name  of  Capercalze,  Auer- 
calze,  and  in  the  old  law-books  Caperkally — the  last  signifying  the 
Horse  of  the  Woods — this  species  being,  in  comparison  of  others  of 
the  genus,  pre-eminently  large."  He  also  says :  "  In  our  country  I 
have  seen  one  specimen,  a  male,  killed  in  the  woods  of  Mr.  Chisolme, 
to  the  north  of  Inverness.  About  the  year  1760  a  few  were  to  be 
found  about  Thomas  Town,  in  the  county  of  Tipperary,  but  I  suspect 
that  the  breed  is  now  extinct  in  every  part  of  Ireland."  Graves 
(1813)  says:  "This  species  is  nearly  extinct  in  Great  Britain;  two 
instances  of  its  being  killed  in  Scotland  within  these  few  years  are 
the  only  satisfactory  accounts  we  have  received  of  its  being  recently 
found  in  these  kingdoms.  One  was  killed  by  a  gentleman  of  the  name 
of  Henderson  near  Fort  William  about  six  years  ago,  and  sent  to 
Dundee  ;  but  the  vessel  that  conveyed  it  to  London  was  detained  so 
long  on  the  passage  that  the  bird  became  so  putrid  that  only  the 
head  and  legs  could  be  preserved.  The  other  specimen  was  shot  by 
Captain  Stanton  near  Burrowstoneness  two  winters  ago ;  they  were 
both  males.  Some  few  are  said  to  be  yet  remaining  in  the  pine 
forests  of  Scotland,  and  also  in  the  mountainous  parts  of  Ireland." 
Bewick  speaks  of  it  as  very  rare  in  Great  Britain.  In  the  last  edition 
of  Montagu  (1833)  it  is  stated. that  the  bird  was  last  seen  in  1760  in 
the  woods  of  Strathglass,  that  it  continued  in  Strathspey  till  1745, 
and  that  recent  attempts  have  been  made  to  re-introduce  it  from 
Norway  without  success.  Selby  (1825)  alludes  to  its  extirpation, 
and  omits  the  species.  Jenyns  (1835)  observes  that  it  was  forinely 
abundant  in  the  mountainous  forests  of  Scotland  and  Ireland,  but 
that  it  is  now  extirpated.  A  living  pair  came  into  the  possession  of 
the  Zoological  Society  of  London,  but  they  did  not  long  survive  the 
loss  of  liberty. 

"A  few  years  ago,"  writes  Mr.  Lloyd  in  his  interesting  'Field 
Sports/  "  I  procured  a  brace  of  those  birds,  consisting  of  cock  and 
hen,  for  a  friend  of  mine,  Mr.  Thomas  Fowell  Buxton,  the  member 
for  Weymouth,  then  resident  at  Cromer  Hall  in  Norfolk.  After  a 
lapse  of  a  few  months  the  hen  laid  six  eggs,  and  from  these,  in  process 
of  time,  six  capercali  were  produced.  The  chicks  lived  until  they 
had  attained  to  a  very  considerable  size,  when,  owing  to  the  effects, 
as  it  was  supposed,  of  a  burning  sun,  to  which  they  had  been 
incautiously  exposed,  the  whole  of  them,  together  with  the  mother, 
died.  On  this  mishap  the  old  cock,  the  only  survivor,  was  turned 
loose  into  the  game  preserves,  where  he  remained  in  a  thriving  con- 
dition for  about  a  year  and  a  half.  At  last  however  he  also  met  his 
doom,  though  this  was  supposed  to  be  owing  rather  to  accidental 
than  natural  causes." 

In  further  corroboration  of  the  fact  that  the  Capercali  will  breed 
when  in  confinement,  we  make  the  following  quotation  from  Mr. 
Nilsson's  work.  That  gentleman's  authority  was  the  bfwer  director 
of  Uhr  ;  and  the  birds  alluded  to  were  at  a  forge  in  the  province  of 
Dalecarlia  : — 

"  They  were  kept  together  during  the  winter  in  a  large  loft  over  a 
barn,  and  were  fed  with  corn,  and  got  occasionally  a  change  of  fresh 
spruce-fir,  pine,  and  juniper  sprigs.  Early  in  the  spring  they  were 
let  out  into  an  inclosure  near  the  house,  protected  by  a  high  aud 
close  fence,  in  which  were  several  firs  and  pines,  the  common  trees  of 
the  place.  In  this  inclosure  they  were  never  disturbed  ;  and  during 
the  sitting  season  no  one  approached  exoept  the  person  who  laid  in 
the  meat,  which  at  that  time  consisted  of  barley,  besides  fresh  sprigs 
of  the  kinds  before  mentioned.  It  is  an  indispensable  rule  that  they 
shall  have  full  liberty,  and  remain  entirely  undisturbed,  if  the  hens 
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are  to  sit  and  hatch  their  young.  As  soon  as  this  had  occurred,  and 
tne  brood  were  out,  they  were  removed  to  the  yard,  which  was  also 
roomy,  and  so  closely  fenced  that  the  young  ones  could  not  escape 
through ;  and  within  this  fence  were  hedges  and  a  number  of  bushes 
planted.  Of  the  old  ones  one  of  the  wings  was  always  clipped,  to 
prevent  their  flying.  I  have  seen  several  times  such  broods,  both  of 
black  game  and  capercali,  eight  to  twelve  young  ones  belonging  to 
each  hen.  They  were  so  tame  that,  like  our  common  hens,  they 
would  run  forward  when  corn  was  thrown  to  them.  They  should 
always  have  a  good  supply  of  sand  and  fresh  water." 

M.  Greiff  gives  the  fallowing  directions  for  rearing  the  young  : — 

"  The  eggs,  usually  so  called,  to  be  found  in  ant-hills  and  stubble, 
are  to  be  gathered ;  hard  boiled  eggs  are  to  be  chopped  and  mixed 
amongst  fine  moistened  barley-meal ;  also  pea-haulm  and  trefoil-grass 
are  to  be  given  them  for  food,  and  water  to  drink,  which  must  be 
placed  so  that  they  cannot  overturn  the  pitcher,  for  they  suffer  very 
much  if  they  get  wet  when  they  are  young.  Dry  sand  and  mould 
they  never  should  be  without.  When  they  get  larger,  and  cabbage- 
leaves,  strawberries,  cranberries,  and  blueberries  are  to  be  had,  they 
are  fond  of  such  food  :  and  when  they  are  full  grown  they  eat  barley 
and  wheat ;  and  in  winter  they  should  get  young  shoots  of  pine  and 
birch-buds.  I  have  seen  many  people  who  thought  they  treated 
young  birds  well  by  giving  them  juniper  berries;  but  they  never 
resort  to  this  kind  of  food  but  in  case  of  necessity." 

The  following  observations  of  Professor  Nilsson  show  how  well 
this  bird  is  adapted  for  the  game  preserve : — 

"  When  the  capercali  is  reared  from  the  time  of  being  a  chicken, 
lie  frequently  becomes  as  tame  as  a  domestic  fowl,  and  may  be  safely 
left  by  himself.  He  however  seldom  loses  his  natural  boldness,  and, 
like  the  turkey-cock,  will  often  fly  at  and  peck  people.  He  never 
becomes  so  tame  and  familiar  as  the  black-cock.  Even  in  his  wild 
state  the  capercali  frequently  forgets  his  inherent  shyness,  and  will 
attack  people  when  approaching  his  place  of  resort.  Mr.  Alderberg 
mentions  such  an  occurrence.  During  a  number  of  years  an  old 
capercali  cock  had  been  in  the  habit  of  frequenting  the  estate  of 
Villinge  at  Wermdo,  who,  as  often  as  he  heard  the  voice  of  people  in 
the  adjoining  wood,  had  the  boldness  to  station  himself  on  the  ground, 
and,  during  a  continual  flapping  of  his  wings,  pecked  at  the  legs  and 
feet  of  those  that  disturbed  his  domain." 

For  the  details  of  the  experiment  made  by  Lord  Fife  in  the  years 
1828,  1829,  1830,  and  1831,  we  must  refer  the  reader  to  Mr.  Wilson's 
interesting  paper  in  'Jameson's  Journal '  for  July  1832.  Suffice  it  to 
say  that,  after  some  failures,  Mr.  Wilson,  in  August,  1831,  saw  at 
Braemar  five  young  Capercali  which  had  been  hatched  there,  and 
were,  with  their  parents,  in  good  health.  The  intention  of  the  Thane 
was,  "  as  soon  as  some  healthy  broods  had  been  reared  in  confinement 
to  liberate  a  few  in  the  old  pine  woods  of  Braemar,  and  thus  eventually 
to  stock  with  the  finest  of  feathered  game  the  noblest  of  Scottish 
forests."  In  1844  five  young  birds  were  hatched  in  the  aviary  of  the 
late  Lord  Derby  at  Knowsley. 

Temminck  makes  the  food  to  consist  of  many  sorts  of  berries,  the 
buds  and  young  shoots  of  the  leaves  of  trees  and  of  alpine  shrubs  ; 
also  of  insects,  but  rarely  of  seeds.  Mr.  Lloyd  says  that  it  feeds 
principally  on  the  leaves  of  the  Scotch  fir  (Tal),  and  very  rarely  on 
those  of  the  spruce  (Gran)  :  also  on  juniper  berries,  cranberries, 
blueberries,  and  others  common  to  the  northern  forests,  and  occasi- 
onally in  the  winter  time  on  the  buds  of  the  birch,  &c.  The  young, 
he  says,  are  for  the  most  part  sustained  at  first  on  ants,  worms, 
insects,  &c. 

Temminck  says  that  the  nest  is  formed  in  high  herbage  and  under 
bushes,  and  that  the  hen  lays  from  6  to  16  obtuse  eggs  of  a  dirty 
white  colour,  marked  with  yellowish  spots.  Latham  states  that  he  is 
well  informed  that  the  nest  of  one  found  in  Scotland  was  placed  on  a 
Scotch  pine:  "if  so,"  says  Montagu,  "it  differs  from  all  the  genus, 
who  are  known  to  lay  their  eggs  on  the  bare  ground."  Mr.  Lloyd, 
who  had  the  best  opportunities  for  ascertaining  the  fact,  observes  that 
the  hen  makes  her  nest  upon  the  ground,  and  lays  from  6  to  12  eggs, 
and  that  her  young  keep  with  her  till  towards  the  approach  of  winter ; 
but  that  the  cocks  separate  from  the  mother  before  the  hens.  The 
same  author  describes,  evidently  from  personal  observation,  the  '  lek,' 
or  play,  of  the  male  in  the  breeding  season,  and  as  it  is  in  itself  most 
interesting,  and  corrects  some  errors  which  have  gone  abroad  on  the 
subject,  we  make  no  apology  for  inserting  it : 

At  this  period,  and  often  when  the  ground  is  still  deeply  covered 
with  snow,  the  cock  stations  himself  on  a  pine  and  commences  his 
love-song,  or  play  as  it  is  termed  in  Sweden,  to  attract  the  hens  about 
him.  This  is  usually  from  the  first  dawn  of  day  to  sunrise,  or  from  a 
little  after  sunset  until  it  is  quite  dark.  The  time  however  more  or 
less  depends  upon  the  mildness  of  the  weather,  and  the  advanced  state 
of  the  season. 

"  During  his  play  the  neck  of  the  capercali  is  stretched  out,  his  tail 
is  raised  and  spread  like  a  fan,  his  wings  droop,  his  feathers  arc  ruffled 
up,  and,  in  short,  he  much  resembles  in  appearance  an  angry  turkey- 
cock.  He  begins  his  play  with  a  call  something  resembling  '  peller, 
peller,  peller; '  these  sounds  he  repeats  at  first  at  some  little  intervals  ; 
but  as  he  proceeds  they  increase  in  rapidity  until  at  last,  and  after 
perhaps  the  lapse  of  a  minute  or  so,  he  makes  a  sort  of  gulp  in  his 
throat,  and  finishes  with  sucking  in  as  it  were  his  breath. 


"  During  the  continuance  of  this  latter  process,  which  only  lasts  a 
few  seconds,  the  head  of  the  capercali  is  thrown  up,  his  eyes  are 
partially  closed  and  his  whole  appearance  would  denote  that  he  is 
worked  up  into  an  agony  of  passion.  At  this  time  his  faculties  are 
much  absorbed,  and  it  is  not  difficult  to  approach  him  :  many  indeed, 
and  among  the  rest  Mr.  Nilsson,  assert  that  the  capercali  can  then 
neither  see  nor  hear;  and  that  he  is  not  aware  of  the  report  or  flash 
of  a  gun,  even  if  fired  immediately  near  to  him.  To  this  assertion  I 
cannot  agree,  for  though  it  is  true  that  if  the  capercali  has  not  been 
much  disturbed  previously  he  is  not  easily  frightened  during  the  last 
notes,  if  so  it  may  be  termed,  of  his  play  ;  should  the  contrary  be  the 
case,  he  is  constantly  on  the  watch,  and  I  have  reason  to  know  that 
even  at  that  time,  if  noise  be  made,  or  that  a  person  exposes  himself 
incautiously,  he  takes  alarm  and  immediately  flies. 

"  The  play  of  the  capercali  is  not  loud,  and  should  there  be  wind 
stirring  in  the  trees  at  the  time,  it  cannot  be  heard  at  any  considerable 
distance.  Indeed  during  the  calmest  and  most  favourable  weather  it 
is  not  audible  at  more  than  two  or  three  hundred  paces. 

"  On  hearing  the  call  of  the  cock,  the  hens,  whose  cry  in  some 
degree  resembles  the  croak  of  the  raven,  or  rather  perhaps  the  sounds 
'gock,  gock,  gock,'  assemble  from  all  parts  of  the  surrounding  forest. 
The  male  bird  now  descends  from  the  eminence  on  which  he  was 
perched  to  the  ground,  where  he  and  his  female  friends  join  company. 
The  capercali  does  not  play  indiscriminately  over  the  forest,  but  he 
has  his  certain  stations,  '  Tjador-lek,'  which  may  perhaps  be  rendered 
his  playing  grounds.  These  however  are  often  of  some  little  extent. 
Here,  unless  very  much  persecuted,  the  song  of  these  birds  may  be 
heard  in  the  spring  for  years  together.  The  capercali  does  not  during 
his  play  confine  himself  to  any  particular  tree,  as  Mr.  Nilsson  asserts 
to  be  the  case,  for  on  the  contrary  it  is  seldom  he  is  to  be  met  with 
exactly  on  the  same  spot  for  two  days  in  succession. ' 

"  On  these  lek  several  capercali  may  occasionally  be  heard  playing 
at  the  same  time ;  Mr.  Greiff,  in  his  quaint  way,  observes  '  it  then 
goes  gloriously.'  But  so  long  as  the  old  male  birds  are  alive  they  will 
not,  it  is  said,  permit  the  young  ones  or  those  of  the  preceding  season 
to  play.  Should  the  old  birds  however  be  killed,  the  young  ones  in 
the  course  of  a  day  or  two  usually  open  their  pipes.  Combats,  as  it 
may  be  supposed,  not  unfrequently  take  place  on  these  occasions, 
though  I  do  not  recollect  having  heard  of  more  than  two  of  those 
birds  being  engaged  at  the  same  time. 

"  Though  altogether  contrary  to  law,  it  is  now  that  the  greatest 
slaughter  is  committed  among  the  capercali ;  for  any  lump  of  a  fellow 
who  has  strength  to  draw  a  trigger  may,  with  a  little  instruction, 
manage  to  knock  them  down.  But  as  the  plan  of  shooting  these 
noble  birds  during  their  play  is  something  curious  I  shall  do  my  best 
to  describe  it. 

"  It  being  first  ascertained  where  the  lek  is  situated,  which  is  com- 
monly known  to  the  peasants  and  others  in  the  vicinity,  the  sportsman 
(if  so  he  may  be  called)  proceeds  to  the  spot,  and  listens  in  profound 
silence  until  he  hears  the  call  of  the  cock.  So  long  however  as  the 
bird  only  repeats  his  commencing  sound  he  must,  if  he  be  at  all  near 
to  him,  remain  stationary  ;  but  the  instant  the  capercali  comes  to  the 
wind-up,  the  gulp,  &c,  during  which,  as  I  have  said,  his  faculties  of 
both  seeing  and  hearing  are  in  a  degree  absorbed,  then  he  may 
advance  a  little.  But  this  note  lasts  so  short  a  time  that  the  sportsman 
is  seldom  able  to  take  more  than  three  or  four  steps  before  it  ceases, 
for  the  instant  that  is  the  case  he  must  again  halt,  and  if  in  an  exposed 
situation  remain  fixed  like  a  statue.  This  is  absolutely  necessary, 
for  during  his  play,  excepting  when  making  the  gulp,  &c,  the  capercali 
is  exceedingly  watchful,  and  easily  takes  the  alarm.  If  all  remain 
quiet,  the  bird  usually  goes  on  again  immediately  with  his  first  strain ; 
and  when  he  once  more  comes  to  the  final  note,  the  sportsman  advances 
as  before,  and  so  on,  until  he  gets  within  range  of  shot. 

"  To  become  a  proficient  at  this  sport  requires  a  good  deal  of  prac- 
tice. In  the  first  place  a  person  must  know  how  to  take  advantage  of 
the  ground  when  advancing  upon  the  capercali,  for,  if  full  daylight, 
this  is  hardly  practicable  (whatever  may  be  said  to  the  contrary)  in 
exposed  situations ;  and  in  the  next,  that  he  may  not  move  forward 
excepting  upon  the  note  which  is  so  fatal  to  that  bird.  This  is  likely 
enough  to  happen  if  it  be  an  old  cock  that  has  been  previously 
exposed  to  shots,  for  he  often  runs  on,  as  I  have  repeatedly  heard 
him,  with  'peller,  peller,  peller,'  until  one  supposes  he  is  just  coming 
to  the  gulp,  when  he  suddenly  makes  a  full  stop.  If  therefore  a 
person  was  then  incautiously  to  advance  he  would  in  all  probability 
instantly  take  to  flight. 

"At  the  lek  the  cocks  most  commonly  fall  the  sacrifice;  for  the 
hens,  as  well  from  their  colour  more  resembling  the  foliage  of  the 
trees  as  from  the  sportsman  having  larger  and  better  game  in  view, 
usually  escape.  This  is  a  fortunate  circumstance  ;  as  were  a  propor- 
tionate slaughter  to  take  place  among  the  latter  as  the  former,  the 
breed  in  many  parts  of  the  Scandinavian  peninsula  would  soon  be 
exterminated. 

"  Though  this  plan  of  shooting  the  capercali  during  the  spring  is 
common  throughout  most  parts  of  Scandinavia,  I  am  told  that  in 
Norrland  and  Wiisterbotten,  from  whence  Stockholm  is  furnished 
with  its  principal  supplies  of  game,  that  destructive  practice  is  not 
generally  adopted.  This  arises  from  the  people  in  those  districts 
having  sense  enough  to  know  that  if  they  kill  too  many  of  the  cocks 
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in  ths  spring,  there  is  little  probability  of  there  being  a  good  breed 
miring  the  succeeding  autumn." 

Our  limits  will  not  permit  us  to  enter  into  the  details  of  the  more 
legitimate  chace,  which  will  be  found  in  Mr.  Lloyd's  book  :  suffice  it 
to  say  that  the  rifle  is  the  instrument  used  by  the  fair  sportsman, 
and  that  in  the  course  of  his  sport  Mr.  Lloyd  observed,  that  when 
the  weather  is  cold  and  the  snow  loose  and  soft,  the  capercali 
not  uufrequently  buries  himself  beneath  its  surface  during  the 
night  season,  and  once  in  a  while  he  found  the  bird  in  that 
situation  in  the  day-time ;  so  that  the  old  wood-cuts  of  grouse 
nestling  under  the  snow  are  not  entirely  without  foundation.  Mr. 
Lloyd  remarks  that  the  capercali  often  becomes  the  prey  of  the 
great  horned  owl.  [Bubo.] 

As  an  article  of  food  the  capercali  is  justly  admired  ;  and  the  rapidity 
of  communication  consequent  upon  the  increased  and  increasing 
development  of  the  powers  of  steam  now  furnishes  annually  the  shops 
of  the  London  poulterers  with  a  supply  in  the  spring.  Some  assert  that 
at  certain  seasons  the  flavour  of  the  bird  is  rendered  extremely  un- 
pleasant by  the  fir-buds  which  then  form  its  food ;  but  those  which 
we  have  tasted  were  excellent.  The  hen,  though  smaller,  is  in  our 
opinion  preferable  to  the  cock.  In  preparing  the  bird  for  roasting, 
the  breast  should  be  skinned  and  a  veal-caul  spread  over  it. 

Male. — Elongated  feathers  of  the  throat  black  ;  the  rest  of  the  head 
and  neck  ashy  black  ;  eyebrows  red  ;  wings  and  scapulars  brown, 
sprinkled  with  small  black  dots;  breast  changeable  green;  belly  and 
abdomen  black,  with  white  spots ;  rump  and  flanks  sprinkled  with 
ashy  zigzags  on  a  black  ground ;  tail-feathers  black,  with  some  small 
white  spots  disposed  at  about  two  inches  from  their  extremities ;  bill 
nearly  3  inches  long,  very  strong,  hooked,  and  of  a  whitish  horn- 
colour  ;  iris  clear  brown  ;  length  about  2  feet  10  inches  ;  usual  weight 
from  9  to  12  lbs.  Graves  says  that  the  fine  specimen  from  which  his 
figure  was  taken  measured  3  feet  1 1  inch  in  length,  7  feet  5  inches  in 
breadth,  and  weighed  15  lbs.  2  4  ounces. 


Capercali  [Tetrao  Urogatlus),  male. 

Female. — Striped  and  spotted  with  red  or  bay,  black  and  white ; 
feathers  of  the  head  bright  ruddy,  and  those  of  the  breast  deep  red  ; 
tail  ruddy,  striped  with  black  ;  bill  blackish-brown  ;  size  about  one- 
third  less  than  that  of  the  male. 

Young  Males,  after  their  first  Moult. — Breast  of  a  less  lustrous  green 
than  in  the  old  birds,  and  the  ash-colour  predominating  over  the 
black ;  some  red  feathers  spotted  with  black  are  scattered  irregularly 
over  the  plumage.  Before  the  first  moult  the  young  males  resemble 
the  females. 

Mr.  Lloyd  says  that  the  capercali  occasionally  breed"  with  the  black 
game,  the  product  of  which  are  in  Sweden  called  Racklehanen  : 
these  partake  of  the  leading  characters  of  both  species ;  but  then-  size 
and  colour  greatly  depend  upon  whether  the  connection  was  between 
the  capercali  cock  and  the  gray  hen,  or  vice  versa.    "  Out  of  twenty 


racklehanar,  which  is  the  male,  two,  according  to  Mr.  Falk,  are  not 
alike ;  and  the  difference  of  colour  observable  among  the  racklehonan, 
which  is  the  female,  but  very  rare,  is  still  greater.  Racklehanen 
are  very  seldom  to  be  met  with.  During  my  stay  in  Wermeland, 
however,  Mr.  Falk  had  two  of  these  birds  in  his  possession,  and  I 
myself  shot  a  third."  The  bird  here  alluded  to  was  probably  the 
Rakelhan  {Tetrao  medius  of  Meyer),  which  Temminck  observes,  some 
naturalists,  and  recently  M.  Nilsson,  have  erroneously  considered  a 
hybrid  between  the  Capercali  and  Black-Cock.  But  at  Braemar,  in 
1828,  in  consequence  of  the  death  of  the  hen  which  had  been 
imported  with  a  cock,  a  common  barn-door  hen  was  introduced  to 
the  latter.  The  result,  according  to  Mr.  Wilson,  was,  that  she  laid 
several  eggs,  which  were  placed  under  other  hens ;  but  from  these 
eggs  only  a  single  bird  was  hatched,  and  when  it  was  first  observed 
it  was  f)und  lying  dead.  It  was,  however,  an  evident  mule  or 
hybrid,  and  showed  such  unequivocal  marks  of  the  capercali 
character  as  could  not  be  mistaken. 

CAPERS,  the  young  flower-buds  of  Capparis  spinosa.  [Cafpaei- 

DACE^i.] 

CAPILLAIRE.  [Adiantum.] 

CAPILLARY  VESSELS,  so  called  from  their  hair-like  minute- 
ness. The  blood-vessels  of  the  body  consist  of  arteries  and  veins, 
the  arteries  carrying  the  blood  from  the  heart,  and  the  veins  returning 
it  to  the  heart.  The  blood-vessels  that  supply  the  body  are 
arborescent,  that  is,  the  branches  which  spring  from  the  aorta 
successively  increase  in  number  and  diminish  in  size  as  they  proceed 
from  the  heart  towards  their  ultimate  terminations  in  the  system. 
In  like  manner  the  veins  divide.  These  ultimate  terminations  of 
the  arteries,  together  with  the  first  origins  of  the  veins,  constitute  a 
peculiar  system  of  vessels  termed  the  Capillary  System.  These 
capillary  vessels  are  too  minute  to  be  detected  by  the  naked  eye  ; 
but  in  the  transparent  parts  of  the  body  of  a  living  animal,  when 
brought  under  the  field  of  the  microscope,  they  become  perfectly 
visible,  as  in  the  web  of  the  frog's  foot,  the  mesentery  of  the 
rabbit,  the  tail  of  the  tadpole,  &c.  The  greater  number  of  the 
arteries  and  veins  are  then  seen  to  be  directly  continuous  with  each 
other,  no  substance  intervening  between  the  two  orders  of  vessels. 
No  words  can  describe  the  beauty  of  the  sight  presented  by  the  flow 
of  the  vital  fluid  through  these  minute  tubes.  Myriads  of  vessels 
not  visible  to  the  naked  eye  instantly  come  into  view.  In  one  case 
the  direction  of  a  minute  artery  being  suddenly  altered  it  is  reflected 
on  itself,  and  thus  becomes  an  incipient  vein ;  in  other  cases  minute 
branches  are  sent  off  from  an  artery  into  a  parallel  vein ;  and  in  a 
third  case  several  minute  arterial  ramifications  are  continuous  with  a 
single  vein.  The  venous  capillaries  are  generally  larger  and  more 
numerous  than  the  arterial,  and  they  communicate  more  freely  with 
each  other. 

The  minute  capillary  vessels  are  totally  distinct  both  in  structure 
and  office  from  the  large  trunks  from  which  they  spring.  All  the 
tunics  of  the  capillary  arteries  diminish  in  thickness  and  strength  as 
the  tubes  lessen  in  size,  but  niore  especially  the  middle  or  fibrous 
coat  [Artery]  ;  "  but  this  coat  may  still  be  distinguished  by  its 
colour  in  the  transverse  section  of  any  artery  whose  internal 
diameter  is  not  less  than  the  tenth  of  a  line,  but  it  entirely  disappears 
in  vessels  too  small  and  too  remote  to  receive  the  wave  of  blood 
in  a  manifest  jet.  But  while  the  membranous  tunics  diminish,  the 
nervous  filaments  distributed  to  them  increase.  The  smaller  and 
thinner  the  capillary  the  greater  the  proportionate  quantity  of  its 
nervous  matter;  and  this  is  most  manifest  in  organs  of  the  greatest 
irritability.  The  coats  of  the  capillaries  successively  becoming 
thinner  and  thinner  at  length  disappear  altogether,  and  the  vessels 
ultimately  terminate  in  membraneless  canals  formed  in  the  substance 
of  the  tissues." 

Of  the  capillary  arteries  which  it  has  been  stated  terminate  by 
direct  communication  with  the  capillary  veins,  some  are  large  enough 
to  admit  of  three  or  four  of  the  red  particles  of  the  blood  [Blood] 
abreast;  the  diameter  of  others  is  sufficient  to  admit  only  of  one; 
whilst  others  are  so  small  that  they  can  transmit  nothing  but  the 
serum  of  the  blood.  Their  prevalent  size  in  the  human  body  may  be 
stated  at  from  g^th  to  ^th  of  an  inch  when  naturally  filled 
with  blood.  As  long  as  the  capillary  is  of  sufficient  magnitude  to 
receive  three  or  four  blood  globules  abreast,  it  is  evident  that  it 
possesses  regular  parietes ;  but  by  far  the  greater  number,  before  they 
communicate  with  veins,  lose  altogether  their  membranous  coats. 
There  are  no  visible  openings  or  pores  in  the  sides  or  ends  of  the 
capillaries  by  means  of  which  the  blood  can  be  extravasated 
preparatory  to  its  being  imbibed  by  the  veins.  There  is  nowhere 
apparent  a  sudden  passage  of  the  arterial  into  the  venous  stream,  no 
abrupt  boundary  between  the  division  of  the  two  systems.  The 
arterial  streamlet  winds  through  long  routes,  and  describes  numerous 
turns  before  it  assumes  the  nature  and  takes  the  direction  of  a 
venous  streamlet.  The  ultimate  capillary  rarely  passes  from  a  large 
arterial  into  a  large  venous  branch. 

The  capillary  network  differs  in  the  size  and  width  of  the  meshes 
in  different  parts.  It  is  very  close  in  the  lungs  and  in  the  choroid 
coat  of  the  eye ;  close  also  in  muscle,  in  the  skin,  and  in  most  parts 
of  the  mucous  membrane,  in  glands  and  secreting  structures,  and  in 
the  gray  part  of  the  brain  and  spinal  cord.    On  the  other  hand,  it 
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has  wide  meshes  and  comparatively  few  vessels  in  the  ligaments, 
tendons,  and  other  allied  textures.  (Sharpey.) 

All  the  great  organic  functions  of  the  living  body  are  performed 
mainly  by  the  capillary  vessels.  Their  action  is  essential  to  secre- 
tion, nutrition,  calorification,  and  every  other  process  which  is 
indispensable  to  the  support  of  life.  From  experiment,  it  has  been 
inferred  that  these  vessels  possess  an  active  contractile  power 
altogether  independent  of  the  impulse  derived  from  the  heart.  Under 
the  ordinary  condition  of  the  circulation,  the  blood  indeed  flows 
through  these  capillary  vessels  by  the  force  communicated  to  the 
circulating  fluid  by  the  contraction  of  the  heart ;  but  the  evidence 
brought  forward  seems  to  indicate  that  stimulants  of  various  kinds 
applied  directly  to  the  capillary  arteries,  without  in  the  least  affecting 
the  heart's  action,  are  capable  of  modifying  to  a  considerable  extent 
the  action  of  the  capillaries ;  sometimes  causing  them  to  contract  and 
at  other  times  to  dilate ;  sometimes  quickening  the  flow  of  the  blood 
through  them;  at  other  times  retarding  it,  and  not  unfrequently 
altogether  arresting  its  progress. 

For  an  account  of  the  development  of  the  capillaries,  see  Blood- 
Vessels. 

CAPI'TULUM,  a  head  of  flowers,  a  particular  form  of  inflores- 
cence. Theoretically  botanists  consider  it  an  undeveloped  spike, 
the  axis  of  which  becomes  a  receptacle,  and  the  external  empty 
bracts  an  involucre.  It  really  consists  of  a  number  of  small  flowers, 
which  in  the  majority  of  plants  are  arranged  upon  an  elongated 
stalk,  or  arranged  upon  a  flattened  or  horizontal  stalk.  The 
Dandelion,  the  Daisy,  the  Groundsel,  and  all  Composites,  have 
an  inflorescence  of  this  nature ;  it  is  vulgarly  looked  upon  as  a 
flower. 

C  APNEA.  [Actiniadje.] 

CAPPARIDA'CEJE,  Capparids,  the  Caper  Tribe,  a  natural  order  of 
Dicotyledonous  Polypetalous  Plants,  having  a  superior  fruit,  parietal 
placenta?,  an  embryo  curved  upon  itself,  without  albumen,  four  petals 
and  sepals,  a  great  number  of  stamens,  and  an  ovary  elevated  upon  a 
long  stalk.  They  are  known  from  Cruciferce  by  their  indefinite  sta- 
mens and  reniform  seeds.  All  of  them  appear  to  be  more  or  less 
acrid.  They  are  bushes  or  herbs  found  all  over  the  tropics,  and  not 
extending  in  many  places  beyond  them.  Egypt  and  the  south  of 
Europe,  which  are  inhabited  by  Capparis  spinosa  and  similar  species, 
offer  the  greatest  exceptions  to  tne  rule. 

Some  of  the  American  species  of  Capparidacece  are  very  poisonous  ; 
others  act  as  vesicatories ;  and  a  few  are  merely  stimulant.  To  the 
latterclass  belongs  the  Capparis  spinosa  of  the  south  of  Europe.  This 


Caper-Tree  (Capparis  spinosa). 
1,  An  expanded  flower  ;  2,  a  petal ;  3,  a  calyx  with  the  stalked  ovary  ;  4,  a 
horizontal  section  of  the  fruit ;  5,  a  longitudinal  section  of  the  seed  ;  6,  an 
embryo  extracted  from  the  seed-coat. 

plant  grows  naturally  upon  rocks  and  ruins  all  over  the  south  of 
France  and  Italy,  rendering  them  inconceivably  gay  with  its  large 
white  blossoms,  from  the  centre  of  each  of  which  there  springs  a  long 
tassel  of  deep  lilac  stamens.  The  flower-buds  constitute  the  Capers  of 
the  shops,  the  quality  of  which  depends  exclusively  upon  the  age  at 


which  they  are  gathered,  the  smallest  and  youngest  being  the  dearest 
and  most  delicate,  and  the  largest  and  oldest  the  coarsest  and  cheapest. 
On  an  average  each  plant  of  the  caper-bush  gives  a  pound  of  buds. 
The  consumption  of  capers  in  this  country  is  inconsiderable,  not 
amounting  to  more  than  about  60,000  lbs.  a  year. 

Several  other  species  of  Capparis  possess  stimulating  properties 
There  is  a  plant  found  in  the  neighbourhood  of  Carthagena  called 
Fruta  de  Buno,  supposed  to  be  a  Capparis,  the  fruit  of  which  is 
extremely  poisonous.  The  fruits  of  a  species  of  Cratceva  are  eaten. 
Polanisia  icosandra  acts  as  a  vesicatory.  The  root  of  Cleome  dodecan- 
dra  is  used  as  a  vermifuge  in  the  United  States.  The  order  has  28 
genera  and  about  340  species. 

CAPRE.53,  a  sub-tribe  of  the  family  Bovidce  amongst  the  Ruminant 
Mammalia,  and  equivalent  to  the  sub-tribes  Bovece  [Bovid.e],  Anti- 
lopece,  Strepsicerce  [Antilope.e],  and  Ovece  [Ovete],  according  to  Dr. 
Gray's  arrangement  of  the  Mammalia  in  the  British  Museum.  The 
Caprew  include  what  are  commonly  known  by  the  name  of  Goats. 
The  classification  of  these  animals  has  been  the  cause  of  much  differ- 
ence of  opinion. 

Ray  established  three  genera  of  Ruminants  with  bisulcated  hoofs. 
1.  Bovinum  genus — the  Oxen.  2.  Ovinum  genus — the  Sheep.  3.  Ca- 
prinum  genus — the  Goats ;  comprising  the  Common  Goat,  the  Ibex, 
the  Chamois,  the  Gazelles,  &c. 

Klein's  second  family  of  quadrupeds  consisted  of  those  which  have 
a  divided  horny  hoof.  The  type  of  the  first  genus  was  the  Ox  ;  of  the 
second,  the  Sheep  ;  of  the  third,  the  Goat ;  of  the  fourth,  the  Stag ; 
and  of  the  fifth,  the  Hog. 

Brisson's  fifth  order  consisted  of  those  quadrupeds  which  have  no 
incisor  teeth  in  the  upper  jaw,  but  have  eight  in  the  lower  jaw, 
and  the  hoof  cloven.  The  first  section  consists  of  those  which  have 
simple  horns ;  and  comprises,  as  genera,  the  Giraffe,  the  Goat, 
the  Sheep,  and  the  Ox.  The  quadrupeds  with  branched  horns,  the 
Stags,  follow. 

Linnaeus  in  his  last  edition  (the  12th)  makes  Capra  the  fourth 
genus  of  his  fifth  order  (Pecora),  placing  it  between  Ccrvus  and  Ovis: 
the  genus  contained  the  species  Hircus,  Ibex,  Mambricu  (Syrian  Goat), 
Rupicapra  (Chamois),  &c,  including  some  of  the  Antelopes  and  Capra 
Amnion  (Tragelaphus  and  Musimon  of  Gesner). 

Gmelin,  in  the  13th  edition  of  the  'Systema  Naturae,'  arranges  the 
geuus  Capra  under  the  same  order,  between  Antilope  and  Ovis,  to 
which  latter  genus  he  transfers  the  Musmon,  Capra  Amnion  (Gmel.)  of 
Linnaeus,  Ovis  Amnion  of  Gmelin. 

Pennant,  in  the  first  and  third  edition  of  his  '  Synopsis,'  placed  the 
Goats  between  the  Sheep  and  the  Giraffe,  the  latter  being  followed  by 
the  Antelopes  :  in  hia  '  British  Zoology '  the  Goats  are  arranged  between 
the  Sheep  and  the  Deer. 

M.  Lesson,  in  his  'Manuel'  (1827),  arranges  the  Capridw  (Les 
Capites)  between  the  Bovidce  (Les  Bovinees)  and  the  Ovidce  (Les 
Ovinees). 

In  both  his  editions  of  the  '  Regne  Animal,'  Cuvier  gives  the  Goats 
(Capra)  the  same  position  under  his  Ruminants  a  Comes  Creuses 
(Cavicornia — Hollow-Horned  Ruminants,  or  those  whose  horns  have  a 
bony  core),  namely,  between  Antilope  and  Ovis. 

Fischer  (1829)  arranges  the  genus  Capra  (which  he  divides  into  two 
sections — 1,  Barbata?,  Capra;  of  authors  ;  2,  Imberbes,  Oves  of  authors) 
between  Antilope  and  Bos. 

Dr.  J.  E.  Gray,  as  we  have  seen,  places  Capra  p-mong  the  Bovidce. 
In  his  interesting  '  Spicilegia  Zoologica'  (1830),  where  he  figures  the 
female  of  the  Nubian  Goat,  the  genus  appears  under  that  family.  He 
had  previously  so  arranged  it  in  the  '  Annals  of  Philosophy'  (1825) ; 
and  Mr.  W.  S.  M'Leay,  in  his  paper  '  On  the  Comparative  Anatomy  of 
certain  Birds  of  Cuba'  ('  Linnsean  Transactions '),  speaking  of  the 
Mammalia,  observes  that  the  normal  and  aberrant  groups  were  dis- 
tinguished and  named  by  Aristotle  in  his  '  Historia  Animalium,'  but 
had  not,  to  his  knowledge,  appeared  again  in  any  work  until  Dr.  Gray 
had  the  honour  of  reviving  them  in  the  '  Annals  of  Philosophy.' 

Referring  our  readers  to  the  works  of  Messrs.  F.  Cuvier,  De  Blainville, 
Desmarest.  Desmoulins,  Erxleben,  Geoffroy,  Hasselquist,  Illiger,  Lich- 
tenstein,  Meyer,  Schreber,  Shaw,  Zimmermann,  and  others,  for  their 
views  on  this  subject,  which,  however  interesting  and  desirable  for 
the  student,  our  limits  will  not  permit  us  to  dwell  on  here,  we  proceed 
to  notice  the  .observations  of  Mr.  Hodgson  in  the  '  Zoological  Proceed- 
ings'  for  1831. 

Mr.  Hodgson,  after  remarking  on  the  difficulty  experienced  by 
zoologists  in  the  determination  of  distinctive  marks  adequate  for  the 
separation  of  the  genera  Antilope,  Capra,  and  Oris,  insists  that,  as  he 
has  shown,  the  character  founded  on  the  presumed  absence  of  cavities 
in  the  cores  of  the  horns  connected  with  the  frontal  sinus  is  incorrect, 
and  he  conceives  that  the  value  of  the  characters  which  are  generally 
admitted  by  authors  as  distinguishing  between  the  genera  Capra  and 
Ovis  may  be  tested  by  a  comparison  of  the  wild  race  of  either  genus 
which  belongs  to  the  Himalaya.  He  then  describes  Capra  J  hand, 
which  is  "  clad  in  close  short  hair,  and  without  the  least  vestige  of  a 
beard,"  as  related  to  the  Alpine  jEgagri  and  to  Capra  Jcmlaica  and 
Ovis  Nahoor  (Hodgson),  placing  them  both  under  the  tribe  Capridw 
(H.  Smith)  ;  and  having  completed  the  description  of  this  wild  goat  and 
wild  sheep,  he  proceeds  to  exhibit  the  points  of  difference  and  of 
resemblance  between  the  two  in  the  following  table  : — 


CAPKfiiE. 


and 


Sheep. 

'<  Less  so. 

Feebler  and  more  slender. 

Lower  and  less  so. 

Evanescent. 

Longer  and  heavier. 

Cbaffron  arched. 

Longer  and  pointed. 

Longer,  less  depressed,  and  half  nude 

only. 
Croup  higher. 
Fore  and  hind  equal. 
Not  so. 
Not  so. 

i  Less  moist,  longer,  and  narrower. 

Horns  very  large,  not  keeled,  and 

turned  to  the  sides. 
Paler  and  duller. 
Short  and  equal. 
Back  straight. 
Bears  it  ill. 

Is  incurious,  staid,  and  timid. 

Does  not  bark  trees,  and  is  less  addicted 
to  aroniatics. 

In  fighting,  runs  a  tilt,  adding  the 
force  of  impulse  to  that  of  weight. 


Goat. 

■\Vhole  structure  stronger  and  more 

compact.       .       •       .  . 
Limbs  thicker  and  more  rigid. 
Hoofs  higher  and  more  compact. 
False  hoofs  well  developed.  . 
Head  smaller  and  finer. 
Facial  line  straight.       .  . 
Ears  shorter  and  rounded.  . 

Tail  short,  flat,  nude  below.  . 

Withers  higher  than  croup. 
Fore  legs  stronger  than  hind. 
Croup  sloped  off.  ... 

Odorous.  .... 

Nose  moister,  with  nares  short 

wide.     .      .      ,      .      .  . 
Horns   of  medial  size,  keeled,  and 
turned  upwards.        .       .       .  . 

Eye  darker  and  keener. 
Hair  long  and  unequal.  .       .       .  . 

Back  arched.  ..... 

Bears  change  of  climate  well.        .  . 
Ts  eminently  curious,  capricious,  and 
confident.  ..... 

Barks  trees  with  its  horns,  feeding  on 
the  peel  and  on  aromatic  herbs.  .  . 
In  lighting,  rears  itself  on  its  hind  legs, 
and  lets  the  weight  of  its  body  fall 
on  the  adversary.  .... 

Ill  describing  the  wild  sheep,  Mr.  Hodgson  observes  that  the  horns 
are  inserted  high  above  the  orbits  on  the  crown  of  the  forehead,  touch- 
ing nearly  at  the  base  with  their  whole  depth,  and  carrying  the  frontal 
bones  very  high  up  between  them,  the  parietals  being  depressed  in  an 
equal  degree.  The  goat's  skull  has,  he  states,  the  same  form,  but  less 
strikingly  developed  ;  and  he  seems  to  think  that  this  form  of  the 
skull  would  afford  a  just  and  general  mark  to  separate  Ovis  and  Capita 
from  Cervus  and  Antilope,  remarking  that  there  is  a  gradation  of  cha- 
racters in  this  respect  among  the  Antelopes  tending  to  the  Caprine 
type  in  their  general  structure.  Mr.  Hodgson  thus  concludes  :  "  The 
goat  and  sheep  have  in  common  hair  and  wool ;  no  beard  ;  no  subor- 
bital sinuses ;  evanescent  muzzle ;  no  inguinal  pores  ;  horns  in  contact 
at  the  top  of  the  head ;  knees  and  sternum  callous ;  angular  and 
transversely  wrinkled  horns ;  striated  ears ;  two  teata  only  in  the 
females  ;  horns  in  both  sexes ;  and,  lastly,  incisors  of  precisely  the 
same  form.  Of  the  various  diagnostics  then  proposed  by  Colonel 
Hamilton  Smith,  it  would  seem  that  the  following  only  can  be  per- 
fectly relied  on  to  separate  Ovis  from  Capra : — slender  limbs ;  longer 
pointed  ears  ;  chaffron  arched  ;  nares  long  and  oblique ;  very  volumi- 
nous horns,  turned  laterally  with  double  flexures.  I  should  add 
myself  the  strong  and  invariable  distinction — males  not  odorous,  as 
opposed  to  the  males  odorous  of  the  genus  Capra.  But  after  all  there 
are  no  physical  distinctions  at  all  equivalent  to  the  moral  ones  so 
finely  and  truly  delineated  by  Buffon,  and  which,  notwithstanding 
what  Colonel  H.  Smith  urges  in  favour  of  the  courage  and  activity  of 
sheep,  will  for  ever  continue  to  be  recognised  as  the  only  essential 
diagnostics  of  the  two  genera." 

Mr.  Swainson  ('Classification  of  Quadrupeds,'  1835)  places  the 
Goats  (Capra)  between  the  Bovidce,  or  Bovine  Family,  and  the  Sheep 
(Ovis).  ; 

In  an  interesting  paper  on  the  Ruminantia  ('  Zoological  Proceedings '), 
Mr.  Ogilby,  after  observing  on  the  first  introduction  by  Illiger  of  the 
consideration  of  the  muzzle  and  lachrymal  sinus  into  the  definitions 
of  the  genera  Antilope,  Capra,  and  Bos,  and  the  application  of  those 
principles  by  Messrs.  Lichtenstein,  De  Blainville,  Desmarest,  and 
Hamilton  Smith,  in  the  subdivision  of  the  artificial  genus  Antilope 
into  something  more  nearly  approaching  to  natural  groups  (a  reform 
but  partial  in  its  operation,  and  leaving  the  root  of  the  evil  untouched), 
makes  Capridw,  which  he  places  between  Moscliidie  and  Bovidce,  the 
fourth  family  of  the  order  Ruminantia. 

The  following  is  Dr.  Gray's  definition  of  the  sub-tribe  Caprece  : — 
Forehead  convex,  elevated  behind  ;  chin  of  males  bearded ;  suborbital 
sinus  none.  Horns  erect,  compressed,  curved  backwards  and  rather 
outwards,  and  furnished  with  a  longitudinal  keel  in  front,  deeper 
than  wide  at  the  base,  and  with  transverse  ridges  in  front.  Hoofs  four- 
sided,  scarcely  higher  before  than  behind.  The  skull  has  a  small 
suborbital  fissure,  no  fossa  ;  the  masseteric  ridge  ascending  high  before 
the  orbit ;  the  auditory  bulla  prominent  and  compressed  ;  the  basi- 
occipital  flat,  with  its  processes  developed ;  the  middle  incisors  not 
expanded ;  the  molars  without  supplemental  lobes.  The  occipital 
plane  of  skull  forms  an  acute  angle  with  frontal  plane.  Cores  of  horns 
thick,  porous,  cellular ;  horns  seated  superiorly  on  the  crest  of  the 
forehead,  and  by  their  union  covering  the  top  of  the  head.  Canine 
teeth  wanting.  Teats  two,  rarely  four.  The  males  have  a  strong 
stench ;  they  butt,  first  raising  themselves  on  their  hind  legs  and  then 
coming  down  sideways  against  their  enemies. 

The  following  is  a  synopsis  of  the  genera  of  CapreoZ'. — 

A.  Muffle  Naked. 

1.  Hemitragus.    Horns  trigonal,  compressed,  and  knotted  in  front. 

2.  Kcmas.  Horns  square,  flat,  and  cross-ridged  in  front. 


B.  Mufflo  Hairy. 

3.  jEgoceros.    Horns  roundish,  conical. 

4.  Capra.    Horns  square,  flat,  and  nodose  in  front. 

5.  Hircus.  Horns  trigonal,  compressed,  sharp-edged,  and  knotted 
in  front. 

Dr.  Gray  refers  the  Common  Goat,  which  must  be  taken  as  the  type 
of  the  family,  to  the  last  genus,  of  which  it  is  the  only  species. 

Hircus  jEgagrus,  the  Goat,  is"Ai|  (6  /ecu  rj,  but  generally  used  for 
the  female),  Tpdyos,  xfaapos  (the  male),  epi^os  (young  male  kid  of  three 
or  four  months),  x'^aipa  (young  female  before  its  first  winter),  of 
the  Greeks ;  Caper,  and  Hircus  (male),  Capra  (female),  Hoedus  or 
Hiedus  (a  young  male  kid),  Hcedidus  or  Hoedillus  (a  very  young  male 
kid,  or  kidling,  tpiipos),  Capella  (female  kid),  of  the  Romans ;  Becco 
(male),  Capra  (female),  Capretto  and  Caprettino  (kid  and  kidling), 
of  the  Italians ;  Bouc  (male),  Chevre  (female),  Chevreau  (kid),  of 
the  French;  Cabron  (male),  Cabra  (female),  Cabrito  (kid),  of 
the  Spanish  ;  Cabram  (male),  Cabra  (female),  Cabrito  (kid),  of  the 
Portuguese ;  Bock  (male),  Geisz  (female),  Bocklein  (kid),  of  the  Ger- 
mans ;  Bok  (male),  Giyt  (female),  of  the  Dutch  ;  Bock  (male),  Geet 
(female),  Kiidh  (kid),  of  the  Swedes;  Buk,  Geedebuk  (male),  Geed 
(female),  Kid  (kid),  of  the  Danes  ;  Bwch  (male),  Gafr  (female),  Mynn 
(kid),  of  the  ancient  Britons.  It  is  the  Capra  Hircus  of  Linmeus;  the 
Capra  Caucasia,  H.  Smith  ;  JEgoccros  Capra,  Pallas  ;  Capra  JEgagrus, 
Gmelin. 

The  varieties  of  this  animal  are  very  numerous ;  and  many  of  these 
are  regarded  by  writers  on  natural  history  as  species. 

The  Goat  affords  another  example  of  the  uncertainty  which  clouds 
the  history  of  our  domestic  animals ;  and  to  this  day  zoologists  are 
not  entirely  agreed  as  to  the  species  from  which  it  is  derived.  Pro- 
fessor Bell,  in  his  '  History  of  British  Quadrupeds,'  says, — "  The 
opinions  of  naturalists  have  been  much  divided  respecting  the  original 
stock  of  our  domestic  goat ;  some  referring  it  to  the  YEgagrus  and 
others  to  the  Ibex.  Buffon  appears  to  have  adopted  the  latter  opinion ; 
but  most  modern  zoologists  who  have  paid  much  attention  to  the 
question,  and  who  have  brought  to  the  consideration  of  it  all  the  helps 
which  recent  discoveries  in  philosophical  zoology  have  furnished,  have 
leaned  to  the  belief  that  the  Aigagrus,  or  wild  goat  of  the  mountains 
of  Caucasus  and  of  Persia,  is  the  true  original  stock.  The  zoological 
characters  of  this  animal  certainly  bear  a  closer  resemblance  to  those 
of  the  domestic  breeds  ;  and  it  is  worthy  of  remark  that  the  horns  of 
the  Persian  domestic  goat,  though  smaller,  are  similar  in  form  to  those 
of  the  Paseng,  or  JEgagrus.  The  arguments  which  have  been  urged 
from  the  intermixture  of  the  Ibex  with  the  common  goat  are  at  pre- 
sent of  little  value,  as  the  facts  recorded  are  very  deficient.  The  large 
goats  which  are  reported  to  have  been  brought  from  the  Alps  and  the 
Pyrenees  to  the  Garden  of  Plants  in  Paris,  and  which  were  stated  to 
have  been  wild,  were  probably  the  progeny  of  the  Ibex  with  the  com- 
mon goat,  as  there  is  no  proof  of  the  existence  of  the  true  JEgagrus  in 
Europe.  These  were  found  to  be  capable  of  producing  offspring,  and 
the  details  are  given  by  M.  Fred.  Cuvier  with  great  clearness  ;  but  the 
old  fault  still  remains — the  question  is  not  set  at  rest  by  these  obser- 
vations ;  for  we  are  only  informed  that  they  produce  offspring,  with- 
out any  statement  whether  they  will  breed  inter  se,  or  only  with  the 
common  goat.  The  progeny  however  were  either  prematurely  brought 
forth,  or  lived  only  a  short  time  in  a  sick  or  languishing  condition. 
Surrounded  by  these  doubts,  and  without  the  power  of  satisfactorily 
solving  them,  it  is  better  perhaps  to  leave  the  question  to  be  decided 
by  future  experiments,  should  the  opportunity  ever  occur  of  deter- 
mining the  results  of  interbreeding  between  the  Ibex,  the  jEgagrus, 
and  the  common  goat,  particularly  with  reference  to  the  mutual  fer- 
tility of  the  offspring." 

Buffon's  opinion  is  not  very  clearly  stated,  nor  is  it  certain  that  he 
had  a  very  distinct  idea  on  the  subject.  Sonini,  in  his  '  Travels  in 
Greece  and  Turkey,'  after  speaking  of  the  wild  solitudes  that  surround 
the  Convent  of  St.  John  at  Cape  Malacca,  in  Candia,  says  :  "  Covies  of 
red  partridges  delight  in  these  inaccessible  mountains,  and  there  they 
live  in  safety.  There  also  are  to  be  seen  wild  goats,  which  leap  from 
rock  to  rock  with  admirable  address  and  agility.  These  wild  goats, 
which  are  to  be  met  with  in  the  Isle  of  Candia,  and  several  other 
islands  of  the  same  sea,  are  of  the  Bouquetin  (Capra  Ibex,  Linn.),  or 
mountain-goat  species.  The  modern  Greeks,  as  has  been  done  by  their 
ancestors,  confound  the  Bouquetin  and  the  Chamois  under  the  same 
denomination  of  Wild  Goat.  The  French  habituated  to  the  Levant 
also  knew  them  by  no  other  denomination  than  that  of  Chevre  Sauvage. 
It  is  to  be  presumed,  in  fact,  that  Buffon  himself  imagined  that  these 
two  animals  are  not  of  a  species  different  from  that  of  the  domestic 
goat." 

Linnseus,  in  his  '  Systema  Naturae,'  (12th  edition)  gives  the 
goat  (Capra  Hircus)  an  oriental  origin  ;  but  seems  to  consider  it 
as  a  distinct  species.  He  says  of  it :  "  Habitat  in  Oriente  in 
montosis  Hircus  et  Capra  cum  Hcedo,  victitans  ramulis  variis 
frondibusque  arborum,  lichenibus ;  hospitatur  in  Europa."  He 
does  not  mention  the  JEgagrus,  but  gives  the  Ibex  (Capra  Ibex)  as 
a  species. 

Gmelin  ('Syst.  Nat.,'  ed.  13)  gives  JEgagrus  as  the  first  species  of 
the  genus  Capra,  and  it  is  followed  by  Hircus.  Cuvier,  in  both 
editions,  considers  the  Paseng  (C.  JEgagrus)  to  be  the  parent-stock 
of  all  the  varieties  of  the  domestic  goat.    He  adverts  to  the  Paseng 
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as  inhabiting  the  mountains  of  Persia  in  troops,  and  to  the  Oriental 
Bezoar  as  a  concretion  found  in  its  intestines.  Fischer  speaks  of  the 
jEgagrus  as  being,  without  doubt,  the  parent  of  our  Domestic  Goat. 
Whilst  upon  this  inquiry  we  must  not  omit  the  Jemlah  Goat  (Capra 
Jemlaica,  of  Hamilton  Smith),  which  is  said  to  inhabit  the  district  of 
Jemlah,  between  the  sources  of  the  Sargew  and  the  Sampoo   that  is, 


Paseng  (Sircus  JEgagrus,  Gray). 


Ibex  (Capra  Ibex,  Gray). 

says  Colonel  Smith,  the  most  elevated  range  of  Central  Asia,  forming 
the  nucleus  between  the  western  and  south-eastern  branches  of  the 
Himalaya  Mountains.  This  animal  appears  to  be  the  same  as  the 
Jharal  of  the  Nepaulese,  Capra  Jhdral  (Hemitragus  Jemlaicus,  Gray,) 
described  by  Mr.  Hodgson  ('  Zool.  Proc.,'  1834),  from  a  fine  male 
specimen  kept  in  his  garden  at  Nepaul.  He  states  that  the  Jharal  is 
found  wild  in  the  Kachar  region,  in  small  flocks,  or  solitarily,  and 
gives  its  character  as  bold,  capricious,  wanton,  eminently  scansorial, 
pugnacious,  and  easily  tamed  and  acclimatised  in  foreign  parts.  He 
remarks  that  the  Jharal  has  a  close  affinity,  by  the  character  of  the 
horns,  to  the  Alpine  jEgagri  and  still  more  nearly,  in  other  respects, 
to  Capra  Jemlaica.  It  differs,  he  observes,  from  the  former  by  the 
less  volume  of  the  horns,  by  their  smooth  anterior  edge,  and  by  the 
absence  of  the  beard  ;  from  the  latter,  by  the  horns  being  much  less 
compressed,  not  turned  inwards  at  the  points,  nor  nodose.  He  adds, 
that  the  Jharal  breeds  with  the  Domestic  Goat,  and  more  nearly 
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resembles  the  ordinary  types  of  the  tame  races  than  any  wild  species 
yet  discovered. 

"  No  animal,"  says  Pennant,  "seems  so  subject  to  varieties  (the  dog 
excepted)  as  the  Goat ;  "  nor  did  its  multitudinous  transfigurations 
escape  Pliny  (lib.  viii.,  c.  53).  Cuvier  observes  that  the  Domestic  Goat, 
Capra  Mircus,  varies  infinitely  in  stature,  colour,  length,  and  fineness 
of  the  hair,  and  in  size  and  even  number  of  the  horns.  The  goats  of 
Angora,  in  Cappadocia,  with  their  soft  and  silky  hair,  and  those  of 
Tibet,  whose  delicate  wool  is  manufactured  into  the  shawls  (cache- 
mires)  so  highly  prized  by  the  French  beauties,  are  especially  alluded 
to  by  him.  To  enumerate  all  the  Varieties  would  be  to  exceed  our 
limits.  The  Angora  Goat,  which  inhabits  the  tract  that  surrounds 
Angora  and  Beibazar,  in  Asiatic  Turkey,  where  the  goatherds  bestow 
much  care  on  their  flocks,  frequently  combing  and  washing  them, 
loses,  it  appears,  the  delicacy  of  its  hairy  covering  when  exposed  to  a 
change  of  climate  and  pasture  ;  and  Pennant  hints  his  suspicions  that 
the  design  of  the  Baron  Alstroemer,  a  patriotic  Swede,  who  imported 
some  into  his  own  country  to  propagate  the  breed  for  the  sake  of 
their  hair,  turned  out  fruitless.  A  spirited  attempt  to  acclimatise 
the  Cashmere  Goat  was  made  by  an  English  gentleman,  Mr.  Towers, 
some  years  ago.  The  Cashmere  Goats,  which  lived  some  time  in  the 
Gardens  of  the  Zoological  Society,  and  at  the  farm  on  Kingston-Hill, 
certainly  did  not  appear  to  have  suffered  in  the  fineness  of  their  coats ; 
but  it  is  one  thing  to  keep  an  imported  individual  by  care  and 
attention  in  the  same  state,  and  another  to  carry  on  the  breed  from 
generation  to  generation  in  its  pristine  beauty,  under  a  different  sky 
and  on  a  strange  pasture.  We  have  indeed  been  informed  that  the 
flock  of  Mr.  Towers  amounted  to  about  forty,  and  that  the  shawls 
made  from  the  produce  of  their  hides  were  excellent.  One  of  these 
shawls  was  presented  to  Queen  Adelaide.  The  importance  of  this 
manufacture  to  the  people  of  Cashmere  may  be  estimated  from  the 
alleged  fact  that  16,000  looms  are  there  in  constant  work,  each  loom 
giving  employment  to  three  men,  the  annual  sale  being  calculated  at 
30,000  shawls.  A  preference  is  given  to  the  wool  of  Tibet,  and  24 
pounds  weight  of  the  best  of  it  is  said  to  sell  at  Cashmere  for  20 
rupees.  The  wool  is  spun  by  women,  and  coloured  afterwards.  It 
appears  also,  from  a  book  quoted  in  the '  Naturalist's  Library '  ('liurni- 
nantia,'  part  2,  by  Sir  William  Jardine),  that  a  fine  shawl,  with  a 
pattern  all  over  it,  takes  nearly  a  year  in  making.  The  persons 
employed  sit  on  a  bench  at  the  frame  ;  sometimes  four  people  at  each, 
but  if  the  shawl  is  a  plain  one,  only  two.  The  borders  are  marked 
with  wooden  needles,  there  being  a  separate  needle  for  each  colour,  and 
the  rough  part  of  the  shawl  is  uppermost  while  it  is  in  progress  of 
manufacture.  A  Tartar  half  breed,  having  been  found  to  thrive  well 
in  a  colder  climate,  has  been  introduced  into  France,  not  without 
success.  The  Cashmeres  however  which  are  brought  from  the 
kingdom  of  that  name  are  the  shawls  in  high  request,  and  those  who 
are  curious  in  such  articles  should  remember  that  there  are 
in  India  several  other  goats  besides  the  true  Cashmere  breed  whose 
wool  is  employed  for  the  same  purpose. 

The  Jaal  Goat,  Capra  Jaela  (Capra  Nubiana,  Gray),  is  found  in  the 
mountains  of  Abyssinia,  Upper  Egypt,  and  Mount  Sinai. 


Jaal  Goat,  or  Abyssinian  Ibex  (Capra  Nubiana,  Gray). 


The  Syrian  Goat,  with  its  excessively  long  ears,  which  is  plentiful 
in  the  East,  and,  according  to  Pennant,  supplies  Aleppo  with  milk,  is 
worthy  of  especial  notice,  as  well  as  the  Dwarf  African,  with  its 
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two  hairy  wattles  under  the  chin,  and  the  pretty  little  Whidaw  Goat. 
Lieutenant-Colonel  Sykes,  in  his  '  Catalogue  of  the  Mammalia,' 
obtained  by  him  in  Dukhun  (Decean),  notices  Capra  Hircus,  Linn.  : 
Bukee,  of  the  Mahrattas.  The  goats  in  Dukhun  are  gaunt,  stand 
high  on  their  legs,  have  the  sides  much  compressed,  and  are  covered 
with  long  shaggy  hair,  which  in  most  is  black.  Ears  nearly  pendent. 
Irides  ochrey-yellow  or  reddish-yellow.  Tail  always  carried  erect  in 
movement. 

Pennant  states  that  the  Domestic  Goat  (Capra  Hircus),  inhabits 
most  parts  of  the  world,  either  native  or  naturalised,  and  that  it 
bears  all  extremes  of  weather,  being  found  in  Europe  as  high  as 
Wardhuys  in  Norway,  where  they  breed  and  run  out  the  whole  year ; 
but  in  winter  only  have,  during  night,  the  shelter  of  hovels.  In  that 
season  they  feed  on  moss  and  the  bark  of  fir-trees,  and  even  on  the 
logs  cut  for  fuel.  Pennant  quotes  Dr.  Solander  as  authority  to  show 
that  in  Norway  and  West  Bothnia  their  skins  formed  an  article  of 
commerce,  and  says  that  these  animals  thrive  equally  well  in  the 
hottest  part  of  Africa  and  in  India  and  its  islands.  It  is  not,  he 
adds,  a  native  of  the  New  World,  having  been  introduced  there  first 
by  the  discoverers  of  that  continent.  In  Britain  the  Domestic  Goat 
is  become  comparatively  rare,  and  even  in  its  strong  hold,  Wales,  it  is 
no  longer  plentiful.  In  South  Wales  a  goat  is  seldom  seen,  but 
there  are  still  some  wild  ones  in  Glamorganshire.  Their  flourishing 
condition  in  the  Principality  at  one  time  may  be  imagined  from 
the  size  of  the  horns  of  the  Cambrian  he-goat  mentioned  by 
Pennant ;  they  were  3  feet  2  inches  long,  and  measured  3  feet  from 
tip  to  tip. 

Few  animals,  when  properly  treated,  are  more  useful  to  man ;  and 
though  it  never  can  answer  to  breed  the  goat  in  districts  which 
will  carry  sheep,  in  rocky  and  woody  countries  it  is  invaluable. 
The  manufactures  from  the  hair  have  been  alluded  to.  The  pillow  of 
goats'  hair  that  supported  the  head  of  the  image  with  which  Michal 
deceived  the  messengers  of  Saul  when  he  sought  David's  life  (1  Sam. 
xix.  13-16)  will  occur  to  every  one;  and  Pennant  thinks  that  the 
variety  which  furnished  it  was  the  goat  of  Angora.  In  the  days  of 
wigs,  the  hair  of  the  common  Domestic  Goats  of  this  country  was  in 
high  request,  and  the  whitest  were  made  of  it.  The  best  hair  for 
this  purpose  was  selected  from  that  which  grew  on  the  haunches, 
where  it  is  longest  and  thickest.  In  Pennant's  time  a  good  skin,  well 
haired,  was  sold  for  a  guinea,  though  a  skin  of  bad  hue,  and  so  yellow 
as  to  baffle  the  barber's  skill  to  bleach,  did  not  fetch  above  eighteen 
pence  or  two  shillings.  Goats'  hair  is  at  present  used  in  the  manu- 
facture of  wigs  for  the  dignitaries  of  the  church,  and  the  members  of 
the  bar  and  the  bench.  The  skin,  particularly  that  of  the  kid,  is  of 
high  importance  to  the  glove  manufacturer ;  it  is  also  said  to  take  a 
dye  better  than  most  others.  The  horns  are  useful  for  knife-handles ; 
and  the  suet,  it  is  alleged,  makes  candles  far  superior  in  whiteness  and 
goodness  to  those  made  from  that  of  the  sheep  or  the  ox,  and,  according 
to  Pennant,  brings  a  much  greater  price  in  the  market.  The  flesh  of 
the  kid  is  good.  "  The  haunches  of  the  goat,"  writes  the  author  last 
quoted,  "  are  frequently  salted  and  dried,  and  supply  all  the  uses  of 
bacon ;  this  by  the  natives  is  called  Coch  yr  wdeu,  or  hung  venison. 
The  meat  of  a  castrated  goat  of  six  or  seven  years  old  (which  is  called 
Hyfr)  is  reckoned  the  best ;  being  generally  very  sweet  and  fat.  This 
makes  an  excellent  pasty,  goes  under  the  name  of  rock-venison,  and  is 
little  inferior  to  that  of  the  deer."  The  medical  properties  of  goats' 
milk  and  whey  have  been  highly  extolled,  and  the  cheese  is  much 
valued  in  some  mountainous  countries. 

The  odour  of  the  Goat,  strong  at  all  times,  becomes  insufferably 
powerful  in  the  rutting  season  (from  the  beginning  of  September  to 
November),  but  this  pungent  scent  is  not  supposed  to  be  unwhole- 
some ;  and  horses  are  said  to  be  refreshed  by  it,  whence  the  animal 
is  frequently  to  be  seen  about  stables.  The  female  brings  forth  from 
the  latter  end  of  February  to  the  latter  end  of  April,  after  a  gestation 
of  four  months  and  a  half,  generally  two  but  sometimes  three  and 
even  four  young.  The  activity  with  which  these  animals  will  securely 
bound  from  rock  to  rock,  and  the  unshaken  firmness  with  which  they 
will  fix  themselves  on  the  edge  of  the  highest  precipices,  are  wonder- 
ful. Pennant  says  that  when  two  are  yoked  together,  as  was  frequently 
practised,  they  will,  as  if  by  consent,  take  large  and  hazardous  leaps, 
and  yet  so  time  their  mutual  efforts  as  rarely  to  miscarry  in  the  attempt. 
Nicholas  Hasselgren  in  his  'Swedish  Pan'  ('Amcen.  Acad.')  states  that 
goats  eat  449  plants  and  refuse  126.  The  same  author  states  that 
though  they  will  eat  greedily  and  safely  long-leaved  water-hemlock, 
monkshood  kills  them.  Their  favourite  food  consists  of  the  tops, 
tendrils,  and  flowers  of  mountain  shrubs  and  of  aromatic  herbs ;  to 
this  delicate  diet  was  supposed  to  be  owing  the  salubrity  of  the  milk. 
The  blood  was  supposed  to  have  its  healing  properties  also  :  that  of 
a  he-goat  dried  is  mentioned  by  Pennant  as  a  great  recipe  in  some 
families  for  the  pleurisy  and  inflammatory  disorders,  and  is  noticed 
in  Dr.  Mead's  'Monita  Medica.'  As  an  enemy  to  the  vine  it  was 
sacrificed  to  Bacchus ;  and  the  subject  is  prettily  touched  in  many 
epigrams  and  verses,  both  Greek  and  Latin.  The  elegant  lines  of 
Ovid  beginning  "Rode  caper  vitem"  are  familiar  to  scholars.  In 
that  dark  and  melancholy  time  when  modern  witchcraft  was  supposed 
to  be  rife,  and  when  the  very  absurdity  of  the  alleged  facts  seems  to 
have  sharpened  the  belief  of  the  credulous,  and  increased  their  eager- 
ness to  shed  innocent  blood,  the  Goat  figures  not  only  as  the  conveyance 


on  which  the  witches  flew  through  the  ah-  to  their  diabolical  festivals, 
)  but  as  the  shape  in  which  Satan  himself  often  exhibited  his  person  to 
his  votaries. 

There  is  no  doubt  that  the  Domestic  Goat  will  breed  with  the  Sheep. 
F.  Cuvier  states  that  the  mule  which  is  the  result  of  the  connection 
participates  in  the  nature  of  its  parents,  and  is  fruitful,  but  repro- 
duces with  difficulty.  "  I  have  had,"  says  this  zoologist,  "  a  similar 
female  mule,  which  in  its  form  inclined  to  the  sheep,  while  it  leant  to 
the  she-goat  in  its  gait  and  in  its  hair  (par  ses  formes  tenoit  du 
mouton,  et  de  la  chevre  par  ses  allures  et  ses  poils) ;  it  did  not  couple 
till  the  third  year  with  a  goat,  and  was  fruitful." 

During  a  visit  to  Rhenish  Germany  in  the  autumn  of  1837  Mr. 
Ogilby  learned  from  Professor  Cretzschmar,  the  well-know  editor  of 
the  mammalogical  part  of  Dr.  Ruppell's  first  '  Atlas,'  the  success  of 
an  experiment  which  the  professor  had  been  carrying  on  for  some 
years  in  the  neighbourhood  of  Frankfort-on-the-Main,  to  ascertain  the 
possibility  of  procuring  a  cross  between  the  Cashmere  Goat  and  the 
Saxon  Merino  Sheep.  With  this  intention  Professor  Cretzschmar  had 
two  or  three  years  ago  procured  a  large  Cashmere  buck,  which  was 
put  into  a  stable  with  twelve  Merino  ewes.  For  two  seasons  however 
his  hopes  were  disappointed,  and  it  was  not  till  the  season  of  1836 
that  the  desired  union  took  place.  During  the  spring  of  that  year 
the  sheep  very  freely  took  the  buck,  and  produced  fine  healthy  lambs, 
which  were,  when  Mr.  Ogilby  obtained  his  information,  rather  better 
than  a  year  old.  They  were  kept  in  a  large  stable  with  a  number  of 
pure  Merinos,  which  is  the  usual  mode  of  treating  these  valuable 
animals  in  that  part  of  Germany,  where  the  land  is  all  under  the 
plough,  and  there  are  neither  sheep  nor  grazing  farms ;  and  so  closely 
did  they  resemble  the  pure  Saxon  breed,  that  it  was  impossible  to 
perceive  any  difference  in  their  external  characters. 

The  species  of  the  genera  of  Caprece  in  the  British  Museum  Catalogue 
are  as  follows  : — 

Hemitragus  Jemlaicus,  the  Jharal  or  Tehr.  This  animal  inhabits 
the  loftiest  mountains  of  India. 

Kemas  Warryato,  the  Warryato  or  Jungle  Kemas.  It  is  a  native  of 
India,  and  has  been  called  the  Wild  Sheep  of  Tennasserim. 

^Egoceros  Pyrenaica,  the  Pyrenean  Tur.  It  is  a  native  of  the  Pyre- 
nees, and  is  regarded  by  some  as  a  variety  of  the  Ibex. 

jE.  Caucasica,  the  Tur,  or  Zac.  It  inhabits  the  Caucasus,  and  is 
sometimes  called  the  Caucasian  Ibex. 

Capra  Ibex,  the  Ibex,  or  Stein-Boc.  This  animal  is  a  native  of  the 
European  Alps. 

C.  Sibirica,  the  Tek  or  Takija.  It  is  a  native  of  Siberia,  and  is  fre- 
quently referred  to  the  Ibex. 

C.  Himalayana,  the  Sakeen  or  Skyn.  It  is  also  called  the  Himalaya 
Ibex.  Dr.  Gray  observes  that  this  is  not  probably  distinct  from  Ibex 
(Capra)  Sibirica. 

C.  (?)  Icevicornis,  the  Smooth-Horned  Ibex.    It  is  probably  a  hybrid. 
C.  Nubiana,  the  Beden,  or  Jaela.    It  is  an  inhabitant  of  Egypt, 
Arabia,  and  Crete. 

C.  Valie,  the  Walie.    A  specimen  is  in  the  Frankfort  Museum. 
Hircus  jEgagrus,  the  Goat. 

Fossil  remains  of  the  Goat  have  been  found  at  Walton  in  Essex. 
Professor  Owen  says,  on  this  discovery : — "  Whether  the  Capra 
jEgagrus  (Hircus  JEgagrus)  or  the  Capra  Ibex  should  be  regarded  as 
the  stock  of  the  domesticated  goat  of  Europe  has  long  been  a  question 
amongst  naturalists ;  the  weighty  argument}  which  may  be  drawn 
from  the  character  of  the  wild  species  which  was  contemporary  with 
the  Bos  primigenius  and  Bos  longifrons  in  England  is  shown  by  the 
present  fossil  to  be  in  favour  of  Capra  jEgagrus."  (Owen,  British 
Fossil  Mammals.) 
CAPRE'OLUS.  [Cervix.] 

CAPRE'OLUS,  an  old  name  for  the  tendril  of  a  vine. 
CAPRICORNI.  [Ammonites.] 
CAPRICORNIS.  [AntilopejE.] 

CAPRIFOLIA'CE^E,  Caprifoils,  the  Honeysuckle  Tribe,  a  natural 
order  of  Monopetalous  Dicotyledons,  having  an  inferior  ovary,  oppo- 
site leaves  without  stipules,  and  a  small  embryo  lying  in  a  considerable 
mass  of  homy  albumen.  The  type  of  the  order  is  the  genus  Capri- 
folium,  or  Honeysuckle ;  the  genera  that  are  associated  with  it  in  part 
consist  of  dismemberments  of  Lonicera,  and  in  part  of  plants  having 
a  resemblance  to  them  in  habit.  The  genera  most  dissimilar  to 
Caprifolium  are  Sambucus  and  Viburnum  ;  but  their  characters  are 
more  dependent  for  their  dissimilitude  upon  the  shortness  of  the 
tube  of  their  corolla,  and  the  manner  in  which  the  flowers  are 
arranged,  than  upon  any  actual  differences  of  organisation.  Capri- 
foliacew  differ  from  Cinchonacece  in  little  except  the  want  of  stipules 
between  the  leaves,  and  consequently  there  is  great  resemblance  in 
their  sensible  properties ;  their  bark  being  often  astringent,  their 
leaves  sometimes  emetic,  and  the  seeds  of  Triosteum  perfoliatum 
similar  to  coffee. 

The  fragrance  of  the  Honeysuckle  is  well  known.  The  flowers  of  the 
Elder  (Sambucus  nigra)  have  a  reputation  as  a  medicinal  agent.  The 
plant  dedicated  to  Linnasus,  the  Linncea  borealis,  belongs  to  this  order, 
and  is  said  to  possess  diaphoretic  and  diuretic  properties.  The 
berries  of  Lonicera  cxrulea  are  a  favourite  food  of  the  Kamtchatkadales. 
Elderberry  wine  is  a  favourite  beverage  in  some  parts  **f  England- 
The  order  has  14  genera  and  about  220  species. 
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a,  Klower  opened  to  show  the  insertion  of  the  five  stamens  ;  b,  front  and 
back  view  of  anthers  ;  c,  horizontal  section  of  ovary  ;  d,  fruit ;  e,  the  same  in 
section  ;  /,  seed  ;  g,  the  same  infection,  showing  the  embryo ;  h,  embryo. 

CAPRIMULGUS,  a  genus  of  Birds  belonging  to  the  tribe  Tnsessores 
and  the  family  Caprimulgidce.  One  of  the  species,  C.  Europmu,s,  the 
Night-Jar,  Night-Chum,  or  Fern-Owl,  is  a  native  of  Great  Britain.  It 
is  a  nocturnal  bird,  hence  its  names.  The  species  of  Caprimulgus  are 
also  called  Goat-Suckers.  [Goat-Suckers.] 

CAPRISCUS,  a  genus  of  Fishes,  to  which  some  authors  refer  the 
European  File-Fish.  [Balistes.] 

CA'PROS,  a  genus  of  Acanthopterygious  Fishes,  belonging  to  the 
family  Scomberidce. 

Only  one  species  of  this  genus  has  yet  been  discovered ;  the  Capros 
iper  of  Lacepede,  and  Zeus  aper  of  Linnaeus. 

The  characters  of  the  genus  are  : — Body  short,  somewhat  ovate, 
much  compressed,  and  covered  with  small  serrated  scales ;  mouth 
capable  of  considerable  protrusion.  Dorsal  fin  emarginated  (as  in  the 
dories),  but  no  spines  at  the  base,  nor  at  the  base  of  the  anal  fin. 

Capros  aper,  the  Boar-Fish,  in  general  appearance  is  not  unlike  the 
dory  (to  which  it  is  in  fact  closely  allied),  but,  independent  of  other 
characters,  may  be  distinguished  by  its  mouth  being  more  attenuated 
and  protractile,  the  body  being  covered  with  scales,  and  the  want  of 
long  filaments  to  the  dorsal  spines.  This  fish  appears  to  be  most 
generally  about  6  inches  in  length,  of  a  pale  carmine  colour  above  and 
silvery-white  beneath.  The  colour  of  the  upper  part  extends  more 
or  less  down  the  sides  of  the  body,  and  sometimes  several  orange- 
coloured  bands  are  observable  extending  from  the  back  downwards. 
The  lateral  line  is  not  readily  seen,  excepting  in  recent  specimens, 
when  it  is  said  to  have  a  crystalline  appearance.  This  fish  is  a  native 
of  the  Mediterranean,  and  has  been  found  on  our  own  coast,  but  very 
rarely ;  a  third  specimen  has  recently  been  recorded  as  British.  An 
interesting  account  of  this  fish  will  be  found  in  Yarrell's  '  History  of 
British  Fishes.' 

CAPROVIS.  [Oveje.] 

CAPSELLA,  a  genus  of  plants  belonging  to  the  natural  order 
Cruciferw,  the  sub-order  Angustiseptce,  the  tribe  Lepidinea;.  It  has 
a  triangular-obcordate  pouch;  compressed  valves,  keeled  but  not 
winged ;  numerous  seeds ;  simple  filaments.  The  species  of  the 
Linnaean  genus  Thlaspi,  without  wings  to  their  valves,  form  this  genus. 
The  best  known  is  the  common  Shepherd's  Purse  (C.  Bursa  Pastoris). 
It  is  an  annual  herb,  very  variable  in  habit,  a  follower  of  man,  and 
springs  up  wherever  he  fixes  his  abode.  As  a  weed  it  is  frequently 
very  troublesome  in  gardens.  It  may  be  got  rid  of  by  hoeing  in  hot 
and  dry  weather  whilst  it  is  in  flower,  but  if  it  be  allowed  to  ripen 
its  seed  it  is  with  difficulty  eradicated.  Koch  describes  several 
varieties  of  this  plant.  He  also  describes  two  other  species  as  inha- 
bitants of  Germany.  C.  procumbens  (Lepidium  procumbens  of  Lin- 
naeus), and  C.  paucijlora,  apparently  a  variety  of  the  last.  (Koch, 
Flora  Germanica  ;  Babington,  Manual  of  Brit.  Bot.) 

CA'PSICUM,  a  genus  of  plants  belonging  to  the  natural  order 
Solanacca.    The  species  are  called  Bird-Peppers.    The  shell  of  the 
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fruit  is  fleshy  and  coloured,  and  contains  a  pungent  principle,  which 
also  exists  in  its  seed  in  great  activity.  On  this  account  both  the 
fruit  and  seeds  of  different  species  of  Capsicum  are  in  request  as  a 
condiment,  and  either  in  the  unprepared  state  or  ground,  when  they 
are  called  Cayenne  Pepper,  form  a  conspicuous  feature  amongst  the 
plants  affording  stimulating  oils  used  by  man.  In  Europe  the  Cap- 
sicum enters  largely  into  the  seasoning  of  food  and  the  preparation  of 
pickles,  and  in  warmer  countries  it  constitutes  one  of  the  first  neces- 
saries of  life  either  green  or  ripe.  The  species  from  which  the  fresh 
Capsicums  used  in  Europe  are  principally  obtained  is  the  Capsicum 
annuum,  a  weedy  plant  found  wild  in  South  America  and  the  West 
Indies.  This  species  grows  from  one  to  two  feet  high,  forming  a  dark 
green  bush,  with  ovate  or  ovate-lanceolate  leaves ;  its  flowers  are  small 
and  white ;  its  fruit  is  extremely  variable  in  size,  colour,  position, 
and  even  in  quality.  Red  and  yellow  are  the  prevailing  colours  ; 
the  oblong-conical  is  the  ordinary  figure;  and  to  hang  in  a  drooping 
position  is  the  most  usual  direction  of  the  fruit.  But  round,  ovate, 
and  even  depressed  fruit  is  known,  and  many  varieties  constantly 
bear  their  fruit  in  an  erect  position.  Most  of  them  are  too  pungent 
for  European  palates  ;  but  the  large  Red  Bullock's  Heart  and  Yellow 
Tomato  Capsicums  are  mild  enough  to  be  sliced  with  salad. 

A  much  hotter  species  is  the  C.  fruticosum,  or  Goat-Pepper,  a  native 
of  the  East  Indies,  which  differs  from  the  C.  annuum  in  being  a  shrub 
and  in  its  fruit  being  very  small.  There  is  also  a  kind  cultivated  by 
the  Chinese,  with  black  fruit ;  and  botanists  recognise  many  others, 
but  they  appear  to  be  in  many  cases  mere  varieties  of  C.  annuum  or 
C.  fruticosum. 

The  acrid  principle  of  Capsicum  has  been  analysed  by  Braconnot 
('  Annales  de  Chimie,'  vol.  vi.,  p.  122),  who  found  it  not  to  be  volatile, 
to  dissolve  readily  in  water,  more  freely  in  alcohol  and  ether,  a.u-J 
that  it  is  mixed  with  mucilage,  wax,  and  resin. 

The  species  of  Capsicum  are  easily  brought  to  perfection  in  this 
country.  Their  seeds  are  sown  in  a  hot-bed  in  the  beginning  of 
April ;  the  young  plants  are  managed  like  other  tender  annuals ;  and 
about  the  end  of  May  they  are  planted  in  the  open  air  under  a  south 
wall.    They  will  readily  ripen  their  fruit  in  such  a  situation. 

CAPSULE,  a  vague  name  given  by  botanists  to  any  kind  of  dry 
seed-vessel  containing  many  cells  and  seeds.  It  usually  opens  by 
valves. 

CARA'BID.<E,  a  family  of  Coleopterous  Insects  of  the  section 
Pentamera  of  Latreille.  This  family,  named  as  above  by  M'Leay, 
is  nearly  identical  with  Latreiile's  section  Grandipalpi  as  given  in 
Cuvier's  '  Regne  Animal.'  The  distinguishing  characters  are  : — Ante- 
rior tibipe  without  emargination  on  the  inner  side  ;  head  narrower 
than  the  thorax  ;  eyes  rather  prominent ;  palpi  with  the  terminal 
joints  often  compressed,  large,  and  somewhat  triangular  in  shape; 
mandibles  simple,  moderately  long,  and  rather  thick. 

The  species  of  the  Carabidw  are  usually  large,  and  adorned  with 
brilliant  metallic  colours. 

CA'RABUS,  a  genus  of  Coleopterous  Insects,  of  the  family 
Carabidw.  This  must  not  be  confounded  with  the  genus  Carabus  of 
Linnaeus,  which  according  to  many  of  the  modern  authors  is  divided 
into  several  families,  and  each  of  those  families  contains  numerous 
genera.  The  necessity  for  sub-dividing  the  group  called  Carabus  by 
Linnaeus  will  be  seen  when  it  is  taken  into  consideration  that  there  are 
probably  now  about  800  species  discovered. 

The  genera  Carabus,  Tefflus,  Procerus,  Procrustes,  and  Calosoma, 
contain  the  largest  species  of  the  Carnivorous  Beetles,  and  together 
appear  to  form  a  natural  group  :  we  will  therefore  here  notice  the 
distinguishing  characteristics  of  each,  omitting  those  of  Calosoma, 
which  will  be  found  under  that  head.  These  genera  are  usually 
arranged  in  succession  as  follows  :  —  Tefflus,  Procerus,  Procrustes, 
Carabus,  and  Calosoma ;  and  their  chief  technical  characters  may  be 
readily  seen  by  the  following  table  : — 

1.  Anterior  tarsi  the  same  (or  nearly  so)  in  both  sexes. 

a.  Labrum  entire       ....  Tefflus. 

b.  Labrum  bilobate       .       .  .  Procerus. 

2.  Anterior  tarsi  with  the  three  or  four  basal  joints  dilated  in  the 
males. 

a.  Labrum  trilobate  ....  Procrustes. 

b.  Labrum  bil.ibed         .       .  .  Carabus. 

In  Tefflus,  Procerm,  and  Carabus,  there  is  a  simple  tooth-like  pro- 
cess in  the  emargination  of  the  mentum  ;  whilst  in  Procrustes  this 
process  is  broad  and  slightly  notched  at  the  apex.  The  terminal  joint 
of  the  palpi  in  these  genera  is  nearly  triangular,  and  larger  in  the 
males  than  in  the  females.  In  Procerus  this  joint  is  much  larger  in  pro- 
portion than  in  either  Carabus  or  Procrustes  ;  and  in  Tefflus  it  is  most 
developed,  and  is  of  an  elongate  form,  slightly  convex  anteriorly. 
(Ftff.  2.) 

Tefflus  Megerlei.  The  only  species  known  of  this  genus  is  nearly 
two  inches  long,  and  is  black ;  the  thorax  is  almost  double  the  width 
of  the  head,  slightly  convex  and  rugose,  and  has  the  lateral  and  pos- 
terior margins  reflected;  it  is  truncated  anteriorly  and  posteriorly, 
and  the  lateral  margins  and  posterior  angles  are  rounded  ;  the  elytra 
are  elongate-ovate,  very  convex,  and  furnished  with  seven  smooth 
elevated  longitudinal  ridges,  and  in  the  space  between  these  ridges 
I  thorc  is  a  chain  of  small  elevated  tubercles  ;  the  legs  and  antennae  ara 
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moderately  long.  This  rare  and  conspicuous  insect  is  found  in  Senegal 
and  on  the  coast  of  Guinea. 

Procerus  scabrosus  is  about  two  inches  in  length,  and  in  the  broadest 
part  of  the  elytra  about  three-quarters  of  an  inch  in  width,  and  of  a 
bluish-black  colour ;  the  thorax  is  broad,  truncated  anteriorly  and 

posteriorly,  very  slightly 
convex,  and  rugose ;  the 
elytra  are  oval,  convex,  and 
covered  throughout  with 
•small  tubercles.  This  is 
>he  largest  of  the  carnivo- 
rous beetles  known. 

M.  le  Comte  Dejean  de- 
scribesthree  other  species  be- 
longing to  this  genus,  which 
are  all  of  a  beautiful  blue 
or  violet  colour  above,  and 
black  beneath.  The  Proccri 
are  often  found  under  dried 
leaves  in  the  forests  and  on 
the  mountains  of  Russia, 
Hungary,  and  Asia  Minor : 
they  are  the  giants  of  Euro- 
pean Carabidw, 

Four  species  of  the  genus 
Procrustes  have  been  de- 
scribed, the  largest  of  which, 
P.  coriaceus,  is  recorded  as 
British;   it  is  however  so 
rare  in  this  country  as  to 
have  given  rise  to  doubts  as 
to  its  being  strictly  an  in- 
habitant.    In  France  and 
Germany  it  is  tolerably  com- 
mon, and  is  found  in  woods. 
P.  coriaceus  is  rather  more 
than  an  inch  and  a  half  in 
Fig.  2,  Head  of  Tcfflus  Megerhi,  magnified,    length,  and  of  a  dull  black 
a,  maxillary  palpus  ;  b,  labial  palpus.        colour ;  the  thorax  is  nearly 
Fig.  3,  maxillary  palpus  of  Carabus  violaceus.  smooth  ;  the  elytra  are  ru- 
gose, and  of  an  ovate  form. 
Of  the  genus  Carabus  upwards  of  120  species  have  been  described, 
the  greater  portion  of  which  inhabits  Europe,  Siberia,  Asia  Minor, 
and  the  northern  parts  of  Africa. 

From  the  immense  number  of  species  Count  Dejean  has  found  it 
necessary  in  his  descriptions  to  arrange  them  iinder  16  divisions, 
founded  principally  on  the  sculpture  of  the  elytra.  Mr.  Stephens, 
in  his  'Illustrations  of  British  Entomology,'  describes  17  species: 
the  most  common  are — C.  violaceus,  C.  monilis,  C.  catenulatus,  C. 
hortensis,  C.  cancellatus,  and  C.  arvensis,  all  of  which  are  tolerably 
abundant  in  the  neighbourhood  of  London. 

C.  hortensis  is  very  frequently  met  with  on  pathways  (especially 
early  in  the  morning),  and  not  uncommonly  with  a  worm  in  its  jaws. 
It  is  about  an  inch  long ;  the  head  and  thorax  are  of  a  copper-like 
hue,  and  the  elytra  are  brassy-green  ;  the  under  parts  of  the  body  are 
black  ;  the  elytra  are  faintly  sculptured,  and  exhibit  three  longitudinal 
rows  of  impressions,  and  numerous  rows  of  very  delicate  confluent 
punctures. 

C.  violaceus  is  equally  common  with  the  last ;  it  is  dull  black,  and 
has  the  margin  of  the  elytra  of  a  copper-like  hue  ;  this  tint  is  also 
more  or  less  observable  on  the  thorax  ;  the  elytra  are  very  delicately 
punctured,  and  appear  smooth  to  the  naked  eye,  in  which  respect  this 
species  may  be  easily  distinguished  from  C.  catenulatus,  which  has 
the  elytra  distinctly  sculptured.  C.  catenulatus  also  differs  in  form 
considerably  from  C.  violaceus  ;  it  is  dull  black,  and  has  the  thorax 
and  margins  of  the  elytra  of  a  purple  or  blue  colour.  Its  locality  is 
heaths  and  commons,  where  it  is  found  under  clods  of  turf,  &c. 

C.  cancellatus  appears  to  confine  itself  to  old  pollard-willows,  at  the 
roots  and  under  the  loose  bark  of  which  it  is  found  in  abundance. 
This  species  is  about  three-quarters  of  an  inch  long,  and  of  a  brassy 
hue  above.  The  elytra  are  adorned  with  three  distinct  longitudinal 
rows  of  oblong  elevated  tubercles,  and  between  these  there  is  a  smooth 
elevated  stria. 

(Dejean,  Species  Gfnerale  des  Coleoptdres.) 

CARACHICHU,  a  name  given  in  Brazil  to  the  Solanum  nigrum. 
It  is  also  called  Erva  Moria.  [Solanum.] 

CARADOC  FORMATION,  the  uppermost  of  the  two  great  divi- 
sions of  the  Lower  Silurian  Strata  of  Murchison.  It  is  not  well  and 
clearly  seen  except  in  Salop,  the  Abberley  and  Malvern  Hills,  Woolhope, 
May  Hill,  and  other  points  on  the  eastern  borders  of  Wales. 

CARAGA'NA,  a  genus  of  Papilionaceous  Yellow-Flowered  Shrubs, 
formerly  comprehended  in  Robinia.  Several  species  are  cultivated  in 
gardens,  but  they  are  not  much  valued.  They  are  exclusively  found 
in  Asiatic  Russia,  Tartary,  and  the  north  of  India  ;  one  of  them,  the 
Caragana  Gerardiana,  is  one  of  the  plants  called  Tartarian  Furze  by 
travellers. 

CARAMBOLA.  [Averriioa.] 

CA'RANX,  a  genus  of  Acanthopterygious  Fishes,  and  belonging  to 


the  family  Scombcridcc.  This  genus  is  distinguished  chiefly  by  the 
lateral  line  of  the  body  being  furnished  with  a  series  of  scaly  plates. 
These  plates  are  horizontally  keeled  (especially  on  the  posterior  half 
of  the  body),  and  frequently  terminate  in  a  spine  or  an  angular  pro- 
jection, the  point  of  which  is  directed  backwards.  The  remainder  of 
the  body  is  covered  with  small  scales.  There  are  two  distinct  dorsa! 
fins  ;  the  last  rays  of  the  posterior  one  are  sometimes  but  slightly  con 
nected  by  membrane,  or  separated  into  spurious  fins.  Some  free 
spines  are  placed  before  the  anal  fin.    The  teeth  are  very  minute. 

Several  Bpecies  of  this  genus  inhabit  the  seas  of  Europe,  but  we  arc 
aware  of  only  one  which  has  occurred  off  the  British  coast,  th< 
Caranx  tracturus.  This  fish,  well  known  by  the  name  of  the  Scad  oi 
Horse-Mackerel,  is  frequently  met  with  on  various  parts  of  the  coasts 
both  of  England  and  Ireland,  and  at  times  occurs  in  such  immense 
shoals  that  the  whole  sea  as  far  as  the  eye  can  reach  appears  alive 
with  them.  The  Scad  is  about  the  size  of  the  mackerel,  to  which  it 
comes  near  in  affinity.  The  body  is  more  even  in  width  (that  is,  lesi 
tapering  towards  the  head  and  tail),  and  is  of  a  dusky  olive-colour 
above,  exhibiting  in  certain  lights  splendid  hues  of  blue  and  green  ; 
the  lower  part  of  the  body  is  silvery-white,  with  the  exception  of  the 
throat,  which  is  black ;  there  is  also  a  black  spot  just  above  the 
pectoral  fin.  This  species,  like  many  others  found  on  our  own  coasts, 
occurs  also  on  those  of  the  Mediterranean.  In  some  of  the  species  of  the 
genus  Caranx  the  scaly  plates  are  observable  only  on  the  posterior  half 
of  the  lateral  line,  and  the  anterior  part  is  furnished  with  small  scales. 

C.  punctatus  of  Cuvier  has  but  a  single  spurious  dorsal  and  anal  fin, 
whilst  the  C.  Rotleri  (Scomber  Rotleri  of  Bloch)  has  several.  Scomber 
dentus  (Bloch),  and  one  or  two  other  species  now  included  in  this 
genus,  are  remarkable  for  having  a  single  range  of  teeth  and  the  body 
of  a  more  elevated  form. 

C.  Carangus  (Scomber  Carangus  of  Bloch),  a  large  species  of  this 
genus  from  the  Antilles,  weighing  from  201bs.  to  25  lbs.,  is  of  a 
silvery  hue,  and  has  a  black  spot  on  the  operculum  ;  the  body  is  com- 
pressed, and  of  a  somewhat  ovate  form  ;  the  head  is  obtusely  termi- 
nated. This  fish  is  good  eating,  whilst  the  Bastard  Carangue 
(C.  Quaraterebra),  another  which  closely  resembles  it,  but  wants  the 
black  spot,  is  apt  to  prove  poisonous. 

CARANXO'MORUS,  a  genus  of  Acanthopterygious  Fishes  belong- 
ing to  the  family  Scombcridce. 

CARAPA,  a  genus  of  plants  belonging  to  the  natural  order  Meliacece. 
C.  Touloucouna  yields  the  Tallicoonah  or  Kundar  Oil,  which  has  a 
reputation  as  an  anthelmintic.  It  is  said  to  be  well  suited  for  burning 
in  lamps.  The  bark  of  the  root  of  C.  obovata  is  bitter  and  astringent. 
The  bark  of  C.  Guianensis  is  used  as  an  anthelmintic  and  febrifuge. 
(Lindley,  Vegetable  Kingdom.) 

CA'R  APUS,  a  genus  of  Fishes  belonging  to  the  Apodal  Malacoptery- 
gians. 

CARAWAY.  [Carum.] 

CARBO,  a  genus  of  Birds,  of  the  order  Natatores  and  the  tribe 
Pelecanidce,  to  which  Temminck  referred  the  Common  Cormorant. 
It  is  now  usually  placed  in  the  genus  Phalocrocorax.  [Phalocrocorax.] 

CARBON  is  one  of  the  elements  which  occurs  pure  in  nature.  In 
this  state  it  is  called  Diamond,  and  forms  one  of  the  most  precious 
gems.  [Diamond.]  It  is  also  found  in  a  tolerably  pure  condition  in 
Graphite  (Plumbago  or  Blach-Lead).  This  substance  contains  from 
90  to  96  per  cent,  of  Carbon,  with  the  rest  iron.  [Graphite.]  Carbon 
enters  largely  into  the  composition  of  Amber  [Amber],  and  also  of 
mineral  Caoutchouc  and  the  various  forms  of  Bitumen.  [Bitumen.] 
It  forms  the  distinguishing  element  of  Coal.  [Coal.] 

CARBONIFEROUS  SYSTEM,  the  great  group  of  strata  which 
includes  nearly  all  the  valuable  coal  yet  discovered.    It  consists  of — 

D.  The  Coal  Formation. 

c.  The  Millstone-Grit  Group. 
B.  The  Mountain  Limestone  Formation. 
a.  The  Limestone-Shale  Group. 
The  portions  marked  a,  c,  are  the  least  constant  in  range  and 
character;  the  Limestone-Shale  graduates  in  South  Wales  to  Devonian 
Strata,  and  in  Ireland  constitutes  the  Yellow  Sandstone  series  of  the 
northern  counties.    (Griffith.)    Most  of  the  coal  of  Ireland  belongs  to 
the  Millstone-Grit  group.   [Coal  Formation  ;  Mountain  Limestone.] 
CARBUNCLE.  [Garnet.] 

CARCHA'RIAS,  a  genus  of  Fishes  of  the  Shark  Tribe.  [Squalid,e.] 
CARDAMINE,  a  genus  of  plants  belonging  to  the  natural  order 
Cruciferce,  the  sub-order  Siliquosm,  and  the  tribe  Arabidece.  It  has  a 
compressed  pod,  flat  nerveless  valves,  a  capitate  stigma,  the  seeds  in 
a  single  row,  with  the  funiculus  simple  and  filiform.  The  species, 
which  are  numerous,  are  usually  smooth  herbs,  with  stalked,  entire, 
lobed,  or  pinnately  cut  leaves,  and  racemes  of  white  or  red  flowers. 

C.  pratensis,  Cuckoo-Flower,  Bitter-Cress,  Common  Ladies'  Smock, 
has  pinnate  leaves,  the  leaflets  of  the  lower  leaves  roundish,  slightly 
angled,  those  of  the  upper  leaf  linear-lanceolate,  entire;  the  petah 
three  times  longer  than  the  calyx,  spreading ;  the  stamens  half  the 
length  of  the  petah ;  stem  terete.  This  plant  has  large  lilac-coloured 
flowers,  and  is  exceedingly  abundant  in  some  parts  of  the  country. 
It  has  a  bitter  taste,  hence  its  name  Bitter-Cress.  It  is  generally  in 
blossom  when  the  cuckoo  returns  to  this  country,  and  at  that  period 
covers  the  fields  as  though  linen  was  bleaching  :  these  circumstances 
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explain  ita  other  common  English  names.  Till  recently  it  retained  a 
place  in  the  London  and  Dublin  Pharmacopoeias.  At  one  time  it  had 
the  reputation  of  being  a  diuretic  and  antispasmodic,  and  a  drachm  of 
the  flowers  was  administered  as  a  dose  in  hysteria,  chorea,  epilepsy, 
and  other  nervous  affections.  It  is  a  native  of  Europe,  Asia,  and 
America,  and  is  abundant  throughout  Great  Britain. 

Babington  describes  four  other  species  of  Cardamine  as  natives  of 
Great  Britain,  C.  impatiens,  C.  sylvatica,  C.  hirsuta,  C.  amara :  with  the 
exception  of  the  last  they  are  common  plants.  C.  bellidifolia  has  been 
figured  in  the  '  English  Botany '  as  a  British  plant,  but  no  station  for 
it  is  known.  The  leaves  of  C.  hirsuta,  when  ripe  and  laid  upon  the 
ground,  put  forth  buds  which  produce  a  new  plant.  It  is  extensively 
propagated  in  this  way  in  moist  soils.  It  is  said  that  other  species 
have  the  same  property.  C.  impatiens  is  so  named  from  its  pods 
when  fully  ripened  expanding  suddenly  with  force  when  touched,  and 
throwing  the  seeds  to  a  distance. 

(Don,  Gard.  Diet.  ;  Loudon,  Encyc.  of  Plants ;  Babington,  Manual 
of  British  Botany.) 

CARDIOSPERMTJM,  a  genus  of  plants  belonging  to  the  natural 
order  Sapindacew.  The  root  of  one  of  the  species,  C.  Halicacabum,  is 
said  to  be  diuretic,  diaphoretic,  and  aperient.  In  the  Moluccas  the 
leaves  are  cooked  and  eaten. 

CARDIUM,  a  genus  of  Bivalve  MoUusca  belonging  to  the  Ace- 
phalous Lamellihranchiata.  It  is  the  type  of  the  family  Cardiadm, 
and  the  species  are  known  by  the  common  name  of  Cockle.  The 
shell  is  equivalve,  more  or  less  cordiform,  oblong  or  transversely 
ovate,  usually  inflated,  closed  or  gaping  posteriorly,  longitudinally 
ribbed  or  furrowed  in  radiating  fashion  from  the  prominent  beaks, 
rarely  smooth ;  ribs  often  scaly  or  spiny ;  margin  almost  always 
crenulated.  Hinge  composed  of  two  oblique  primary  teeth  in  each 
valve  and  two  remote  lateral  ones  (in  certain  exotic  forms,  the  teeth 
become  partially  or  wholly  obsolete).  The  ligament  short,  external, 
conspicuous ;  pallial  impression  simple.  The  animal  is  suborbicular, 
tumid,  its  mantle  freely  opening  in  front  with  plain  or  less  frequently 
fringed  edges,  conspicuously  fimbriated  in  the  neighbourhood  of  the 
two  very  short  slightly-separated  siphons,  the  branchial  one  of  which  is 
always  fringed  at  the  orifice.  Foot  very  large,  cylindrical,  geniculated. 
Branchial  leaflets  unequal,  labial  palps  rather  long  and  triangular. 
(Forbes  and  Hanley.) 

The  shells  belonging  to  this  genus  are  very  widely  distributed,  and 
many  of  them  are  remarkable  for  the  elegance  of  their  form  and 
colouring.  The  species  are  about  200  in  number.  "  We  find,"  say 
the  authors  of  the  '  History  of  British  Mollusca,'  "  the  great 
assemblage  of  Cockles  in  the  Indian  Ocean,  a  region  where  about  a 
third  of  the  species  are  congregated.  Around  this  centre  the  number 
of  specific  forms  diminishes,  though  found  in  every  sea.  They  are 
most  plentiful  everywhere  within  the  tropics,  and  diminish  as  we 
proceed  northward  and  southward ;  but  some  of  the  forms  most 
prolific  in  individuals  and  most  gregarious  in  habit  are  present  in 
cold  climates,  and  make  up  by  abundance  for  the  absence  of  variety. 
Of  these  several  are  valuable  articles  of  food;  and  it  may  be  said  of 
all  the  Cardia  that  they  hold  a  high  rank  among  Mollusca,  both 
for  nutritive  qualities  and  excellence  of  flavour.  The  genus  contains 
several  remarkable  abnormal  forms ;  some  of  the  most  singular  are 
to  be  found  in  the  Caspian  and  other  relics  of  the  great  Aralo-Caspian 
Sea — -the  demonstration  of  which  mighty  inland  ocean  is  among  the 
finest  discoveries  of  Sir  Roderick  Murchison. 

"  The  geological  distribution  of  this  interesting  group  corresponds 
in  extent  with  the  geographical.  Even  in  Palaeozoic  Strata  we  find 
the  fossilised  remains  of  Mollusks  closely  allied  if  not  belonging  to 
Cardium.  In  the  Secondary  Rocks,  even  in  their  oldest  members, 
well-marked  forms  of  Cardium,  are  not  unfrequent,  often  singularly 
similating  those  of  existing  times.  During  the  later  part  of  the 
Secondary  epoch  and  the  beginning  of  the  Tertiary  a  group  of  half- 
ribbed  cockles  seemed  to  have  been  developed  at  the  expense  of 
ordinary  forms,  and  to  have  dwindled  away  as  they  came  near  our 
own  epoch,  when  but  two  or  three  allies  of  them  are  found."  (Vol. 
ii.  p.  3,  4.)^ 

Cockles  inhabit  all  parts  of  the  ocean.  Some  species  are  constantly 
met  with  between  high  and  low  water  marks,  and  they  have  presented 
themselves  from  the  deepest  sea-beds.  Each  species  has  however  a  very 
definite  range.  They  lie  buried  in  sand  or  sandy  mud,  often  occurring 
Vi  prodigious  quantities.  According  to  the  researches  of  Dr.  W.  B. 
Carpenter,  the  shell  of  the  genus  Cardium  has  a  very  definite 
elementary  structure.  Externally  it  presents  a  tubular  structure, 
but  internally  there  is  little  development  of  organic  structure. 

C.  edule  (Linnaeus),  the  Common  or  Eatable  Cockle,  is  known  by  the 
following  characters  : — It  is  neither  triangular  nor  porcelain-white. 
It  has  radiating  ribs,  which  are  neither  armed  with  spines  nor 
tubercles.  This  bivalve  assumes  a  variety  of  appearances,  and  the 
adult  especially  differs  from  the  young.  Forbes  and  Hanley  include 
under  this  the  following  species  of  other  writers : — C.  vulgare,  Da  Costa; 
C.  crenulalum,  Lamarck  ;  C.  peclinatum,  Lamarck ;  C.  arcuatum,  Reeve ; 
C.  zonatum,  Brown  ;  C.  obliquum,  Woodward ;  C.  rusticum,  Chemnitz ; 
C.  rjlaucum,  Bruguiere ;  C.  Lamarckii,  Reeve ;  C.  Belticum,  Reeve. 

This  species  is  met  with  in  most  parts  of  the  British  Islands,  and 
is  almost  everywhere  regarded  as  a  pleasant  article  of  diet.  The 
ordinary  run  of  examples  are  from  four-fifths  of  an  inch  to  one  inch 


CAREX.  778 


in  length,  but  on  the  coast  of  Devon,  and  especially  at  Limpstone 
on  the  mouth  of  the  Ex,  where  they  are  cultivated  in  beds,  they 
attain  a  much  greater  size.  It  is  a  gregarious  animal,  inhabiting  the 
sands  at  low  water,  especially  where  there  are  large  tracts  of  sand  in 
the  neighbourhood  of  aastuaries. 

The  Common  Cockle  has  a  wide  geographical  range,  extending 
southward  to  the  Canary  Isles.  It  is  also  found  in  the  Caspian  Sea. 
It  occurs  fossil  in  the  Red  Crag. 

The  other  British  species  enumerated  by  Forbes  and  Hanley,  are — 
C.  aculeatum,  C.  echinatum,  C.  rusticum,  C.  nodosum,  C.  fa-sciatum,  C. 
pygmasum,  C.  Suecicum,  and  C.  Norwegicum.  They  regard  C.  Grcenlan- 
dicum,  C.  scrratum,  C.  medium,  and  (J.  muricatum,  as  spurious  in  the 
British  Fauna. 

CARDOON,  a  name  applied  to  the  blanched  leaflets  and  stems  of 
Cynara  Cardunculus.  [Ctnara.] 

CARDUELIS,  a  genus  of  Birds  belonging  to  the  tribe  Insessorcs, 
division  Conirostres,  and  the  family  Fringillida;.  It  has  a  lengthened 
conical  compressed  beak  ;  the  point  attenuated  and  acute ;  commissure 
slightly  curved.  The  nostrils  basal,  lateral,  covered  by  small  incum- 
bent plumes.  Wings  lengthened,  pointed ;  the  first,  second,  and 
third  quills  longest,  and  nearly  equal.  The  tail  moderate,  slightly 
forked.  Feet  with  the  middle  toe  longer  than  the  tarsus,  which  is 
equal  to  the  hind  toe ;  lateral  toes  short,  of  equal  length  ;  claws 
slender,  curved,  and  acute. 

There  are  two  species  of  this  genus  indigenous  in  Great  Britain,  the 
Goldfinch  and  the  Siskin. 

C.  elegans  (Fringilla  Carduelis),  the  Goldfinch,  is  a  well-known  bird. 
It  has  a  gay  plumage,  lively  habits,  an  agreeable  form  and  song,  and 
a  disposition  to  become  attached  to  those  who  feed  it.  In  captivity 
they  can  be  taught  a  variety  of  tricks,  such  as  drawing  up  water  for 
themselves  to  drink  in  a  thimble  bucket,  or  opening  the  lid  of  their 
seed-box.  They  may  be  often  seen  performing  with  canaries  in  the 
streets  of  London. 

The  Goldfinch  builds  a  very  neat  nest,  and  lays  four  or  five  eggs  of 
a  pale  bluish-white  colour,  with  a  few  spots  and  lines  of  pale  purple 
and  brown.  It  is  a  very  general  inhabitant  of  the  British  Islands. 
It  is  also  found  in  Sweden,  and  is  abundant  in  Germany,  France, 
Provence,  Spain,  and  Italy.  It  is  found  also  at  Corfu,  Sicily,  Malta, 
and  Crete. 

The  whole  length  of  this  bird  is  5  inches.  It  has  a  whitish  horn- 
colour  beak,  black  at  the  tip  ;  the  circumference  at  the  base  of  the 
beak  crimson-red ;  cheeks  and  ear  coverts  white  ;  top  of  the  head 
black  ;  nape  of  the  neck  white ;  the  back  and  rump  a  dusky  wood- 
brown  ;  the  carpal  portion  of  the  wing  and  the  smaller  wing-coverts 
black;  the  greater  wing-coverts  and  the  outer  edge  of  the  basal  half 
of  each  primary  brilliant  gamboge-yellow ;  the  remaining  portion 
of  the  primaries  black ;  under  surface  of  the  body  dull  white. 
(Yarrell.) 

C.  spinus  (Fringilla  spinus),  the  Siskin.  [Aberdevine.] 
CARDUUS.  [Thistle.] 

CAREX,  a  genus  of  plants  belonging  to  the  natural  order  Cyper- 
acew,  and  the  tribe  Caricew.  The  flowers  are  diclinous,  arranged 
in  imbricated  spikes,  each  covered  by  a  glume ;  the  female  flowers 
have  a  single  urceolate  persistent  perigone^  in  which  the  nut  is 
completely  inclosed  ;  one  style  with  two  or  three  stigmas  ;  the  male 
flowers  have  three  stamens  without  a  perianth.  The  species  for  the 
most  part  are  inconspicuous  and  unattractive  plants.  They  are 
however  exceedingly  numerous.  Lindley,  in  Loudon's  '  Encyclopaedia 
of  Plants,'  describes  105  species,  and  this  is  probably  not  more  than 
half  that  are  now  known.  Babington  describes  66  species  as  natives 
of  Great  Britain,  being  the  largest  number  of  species  of  any  genus 
of  phsenogamous  plants  in  this  country.  Koch,  in  the  'Flora  Ger- 
manica,'  describes  103  species  as  natives  of  Germany  and  Switzerland 
Although  so  numerous,  they  serve  directly  few  of  the  purposes  of 
man  or  the  higher  animals.  Their  leaves  are  tough  and  hard,  so  that 
none  of  them  are  eaten  by  cattle  except  in  cases  of  great  necessity. 
They  are  for  the  most  part  inhabitants  of  wet  and  swampy  groimds, 
in  bogs,  fens,  and  marshes,  in  the  temperate  and  northern  parts  of 
the  world.  In  the  hop-grounds  of  Great  Britain  the  leaves  of  some 
of  the  species  are  used  for  tying  the  bines  of  the  hops  to  the  poles. 
In  Italy  they  are  used  for  placing  between  the  staves  of  wine-casks, 
are  woven  over  Florence  flasks,  and  occasionally  employed  for  making 
chair-bottoms.  The  leaves  of  the  Carex  sylvatica,  according  to 
Linnaeus,  are  combed  and  dressed,  and  used  as  a  warm  lining  for 
gloves  and  shoes  ;  and  thus  protected,  the  Laplanders  seldom  suffer 
from  being  frost-bitten. 

C.  armaria  has  a  place  in  some  of  the  continental  Pharmacopoeias  ; 
its  root-stock  being  a  reputed  diaphoretic  and  diuretic.  It  is  used 
under  the  name  of  German  Sarsaparilla,  and  is  employed  in  cases  of 
skin-disease,  as  well  as  in  secondary  syphilis. 

The  C.  hirta  and  C.  disticha  are  often  substituted  fraudulently  or  by 
mistake  for  it,  but  do  not,  according  to  Bischoff,  possess  such  active 
properties.  It  is  not  known  to  the  practitioners  in  medicine  of  this 
country. 

C.  arenaria  grows  on  the  sands  of  the  sea-shore,  and  is  one  of  the 
plants  which,  in  conjunction  with  the  Elymut,  Arundo,  and  Psamma, 
binds  the  loose  sands,  and  forms  them  into  solid  embankments. 
Although  most  of  the  species  are  devoid  of  striking  beauty,  some  of 
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them  when  in  flower  are  much  admired  on  account  of  the  elegant 
drooping  of  their  panicles  of  golden-coloured  flowers.  This  is  the 
case  with  C.  remota  and  O.  Fraseri.  Unattractive  as  the  mass  of 
these  plants  are  to  the  general  observer,  they  have  been  carefully 
studied  by  botanists,  and  Willdenow,  Goodenough,  Wahlenberg,  Sckuhr, 
Scopoli,  Boott,  Babington,  and  S.  Gibson  have  done  much  to  throw 
light  upon  this  obscure  genus.  Their  importance  in  nature  however 
must  not  be  estimated  by  their  appearance  or  their  utility  to  man. 
They  frequently  form  the  only  vegetation  of  the  swamp,  and  by  their 
existence  and  decay  they  gradually  form  a  soil,  on  which  plants  more 
immediately  useful  to  man  may  be  grown. 
CARIACUS.  [Cervid^.] 

CARIAMA,  or  SARIAMA,  the  name  by  which  the  Palamcdea 
crist  at  a  of  Gmelin,  Dicholophus  cristatus  of  Illiger,  Microdactylia  of 
Geoffroy,  the  Saria  of  the  Guaranis  of  Paraguay,  and  the  Seriema  or 
Ceriema  of  the  Brazilian  natives,  is  known  to  the  Portuguese  colonists 
of  Brazil. 

Marcgrave,  Piso,  D'Azara,  Geoffroy,  and  the  Prince  de  Wied  have 
entered  into  a  detailed  history  of  this  bird,  which  has  always  attracted 
the  notice  of  zoologists  on  account  of  the  curious  relations  which 
its  structure  indicates  to  the  Grallatores  (Waders),  the  Gallinaceous 
birds,  and  even  the  Strut  liionidce. 

It  is  found  in  the  great  solitary  mountain-plains,  surrounded  by  the 
forests  which  extend  over  so  large  a  proportion  of  Brazil,  and  where 
its  sonorous  voice  often  breaks  the  silence  of  the  desert.  It  is  also 
found  in  Paraguay,  but  is  said  to  occur  there  more  rarely.  It  feeds 
in  a  state  of  nature  on  lizards,  insects,  and  molluscous  animals,  and 
not  improbably  small  seeds  occasionally. 

The  habits  of  the  wild  (^ariama  are  of  the  most  retired  description. 
A  tenant  of  the  vast  solitudes  that  form  its  wide  spreading  home,  it 
flies  from  the  face  of  man ;  and  being  almost  always  on  the  watch  is 
very  difficult  of  approach.  Stalking  slowly  on  the  plain  its  eye 
instantly  notes  the  distant  intruder,  and  after  a  moment's  hesitation 
it  decides  either  to  stay  or  fly,  according  to  the  circumstances.  Those 
who  have  had  the  best  opportunities  of  observing  them  in  their  native 
wilds  state  that  the  hunters,  though  surrounded  by  these  birds,  cannot 
without  considerable  labour  obtain  them.  As  soon  as  the  bird 
perceives  that  it  is  pursued,  it  sets  off  with  great  rapidity ;  the 
pursuer  follows  on  horseback,  but  it  is  not  till  after  a  sharp  and 
tedious  course,  with  all  its  turns  and  windings,  that  the  (^ariama, 
wearied  out,  either  crouches  on  the  ground,  or  alights  on  some  bush 
or  tree.  Till  this  happens  the  horseman  in  vain  seeks  for  an  oppor- 
tunity to  throw  his  lasso  or  pull  his  trigger. 

But  wild  as  the  bird  is  in  its  natural  state  it  is  easily  domesticated, 
and  will  live  sociably  with  the  other  tenants  of  the  poultry-yard.  In 
this  state  they  will  eat  little  pieces  of  meat,  but  are  said  to  refuse 
maize,  though  it  is  probable  that  other  kinds  of  grain  may  not  be 
disagreeable  to  them.  When  thus  tamed  they  will  walk  about  the 
hamlet  or  village  where  they  have  been  brought  up,  and  even  return 
after  taking  short  trips  in  the  fields  like  the  poultry.  The  flesh  is 
described  as  very  good  food  ;  the  Brazilians  however  do  not  hunt  it 
for  the  game-bag. 

The  nest  is  composed  of  dry  sticks  and  branches,  covered  with  cow- 
duug,  and  placed  upon  a  low  or  a  moderately  high  tree.  The  eggs  are 
geuerally  two  in  number  and  white. 

It  has  the  neck  covered  with  long  loose  barbed  feathers,  floating 
and  silky  upon  the  nape,  somewhat  like  those  of  the  bittern  :  when 
the  bird  is  excited  or  frightened  it  can  raise  them.  A  light  crest 
consisting  of  a  few  disunited  feathers  forms  an  ornamental  tuft  on  the 
front,  and  advances  upon  the  base  of  the  bill,  which  it  overshadows, 
reminding  the  observer  of  the  crests  of  the  Ritpicolm  (Cocks  of  the 
ltock)  in  its  disposition.  Space  round  the  eyes  naked,  the  nakedness, 
which  i3  bluish,  reaching  to  the  bill.  The  upper  eye-lid  fringed  with 
long  dark  eye-lashes.  Feet  long  and  slender,  and  the  toes  very  short, 
whence  Geoffroy's  name.    Tail  rounded  and  of  moderate  length. 

The  general  colour  of  the  Cariama  is  an  earthy-brown  on  the  upper 
parts,  while  the  lower  parts  are  whitish.  All  the  neck-feathers  are 
finely  rayed  with  zigzags  of  darker  brown  than  that  which  forms  the 
general  ground-colour  of  the  plumage.  The  two  middle  feathers  of 
the  tail  are  brown :  the  others  for  the  most  part  black,  with  white 
extremities,  and  marbled  with  black  upon  a  white  ground  at  their 
insertion.  The  wing-feathers  are  blackish  and  traversed  by  white 
bands  dotted  with  blackish.  There  are  delicate  zigzags  of  a  clear 
brown  on  the  feathers  of  the  front  of  the  neck,  the  ground  colour  of 
these  feathers  being  whitish.  The  feathers  of  the  breast  and  belly  are 
longitudinally  rayed  with  white  in  the  direction  of  the  shafts.  The 
naked  part  of  the  leg,  the  feet,  and  the  toes  are  of  an  orange-red. 
The  bill,  which  is  of  a  bright  coral  red  in  the  adult,  is  blackish  or 
marbled  with  black  and  reddish  in  the  younger  birds.  The  iris  is 
yellow. 

D'Azara  gives  30  inches  as  the  length  of  the  young  bird  described  by 
him ;  that  of  the  Prince  de  Wied  was  half  an  inch  more,  and  the  adult 
male  of  the  Museum  of  the  Netherlands,  from  which  Temminck's 
figure  was  taken,  measures,  according  to  him,  32  inches.  The  nestlings 
are  covered  with  down,  and  with  the  iris  of  a  very  lively  yellow.  They 
are  very  soon  able  to  run. 

Temminck,  after  observing  that  the  Cariama  at  first  view  seems  to 
offer  some  resemblance  to  the  Secretary-Bird  of  Africa  (Gypogeranus 


scrpentarius),  remarks  that  this  resemblance  vanishes  upon  a  closer 
inspection,  and  that,  if  it  be  permitted  to  form  any  judgment  from  the 
forms  solely,  it  would  seem  probable  that  the  skeleton  of  the  Cariama, 
which  was  not  known  when  he  wrote,  ought  to  have  some  relationship 


•   Cariama  (Pulamcrlca  vi  istatu). 

with  that  of  the  Common  Bittern  (Botaurus  stellaris),  of  the  Agami 
(Psophia  crepitans),  and  the  Grallatores  generally.  There  is  a  skeleton 
of  a  female  in  the  museum  of  the  Zoological  Society  of  London  pre- 
sented by  the  Earl  of  Derby,  in  whose  possession  the  bird  died.  An 
account  of  the  anatomy  of  this  bird  by  Mr.  Martin  was  published  in 
the  '  Proceedings  of  the  Zoological  Society.'  In  this  paper  Mr.  Martin 
observes  that  "  in  its  general  aspect  the  skeleton  of  the  Cariama  is 
very  remarkable.  The  comparative  shortness  of  the  neck,  the  com- 
pactness of  the  chest,  and  stoutness  of  the  ribs,  together  with  the 
abbreviated  condition  of  the  wings,  appear  as  if  out  of  harmony  with 
the  length  of  the  limbs,  especially  of  the  tibia  and  tarsus,  while  the 
toes  concluding  this  length  of  limb  are  short,  the  hinder  one  being 
situated  high  and  not  touching  the  ground. 

"  Though  the  Cariama  in  its  osseous  structure  exhibits  but  little 
resemblance  to  the  birds  of  the  Raptorial  order,  it  approaches  that 
order  very  remarkably  in  the  structure  of  the  eye,  which  is  surrounded 
by  a  firm  consolidated  osseous  ring.  This  ring  departs  materially  in 
its  formation  from  what  obtains  among  the  Grallatores  generally, 
where  it  is  imbricated  and  slight,  and  indeed  scarcely  merits  the 
name  of  osseous." 

For  the  anatomy  of  the  bird  we  refer  the  reader  to  Mr.  Martin's 
paper,  but  we  may  observe  that,  according  to  Mr.  Martin,  "  in  the 
whole  of  the  visceral  arrangement  a  close  affinity  may  be  observed  to 
the  Grus  tribe."  In  the  Stanley  Crane  (Anthropoides  paradismus, 
Bechst.)  the  intestines  are  similarly  disposed  in  folds  or  loops,  and  the 
two  ca?ca,  given  off  G  inches  from  the  anus,  are  4  inches  long.  In  the 
Stanley  Crane  however  the  muscular  coat  of  the  gizzard  is  thicker 
than  in  the  Cariama,  being  in  some  parts  an  inch  across,  while  in  the 
latter  bird  it  is  about  one-fourth  of  an  inch ;  hence  is  there  in  this  point 
an  index  of  a  less  vegetable  regimen.  In  the  Stanley  Crane  the  total 
length  of  the  intestines  is  5  feet  3  inches.  In  the  Qariama  it  is  3  feet 
5  4  inches. 

CA'RICA,  a  genus  of  plants  belonging  to  the  natural  order 
Papayacece.  One  of  the  species,  0.  Papaya,  is  a  remarkable  tree 
found  in  various  parts  of  South  America,  with  a  simple  unbranched 
erect  trunk,  from  12  to  20  feet  high,  abounding  in  a  milky  juice, 
having  broad  7-lobed  leaves  a  foot  at  least  long,  and  unisexual  flowers, 
the  males  of  which  are  monopetalous,  with  ten  short  stamens  inserted 
in  the  mouth  of  the  corolla ;  the  females  polypetalous,  with  a  single 
ovary,  having  a  starry  sort  of  stigma.  The  fruit  is  thus  described  by 
Hooker  in  the  '  Botanical  Magazine  : '  "  The  corolla  falls  away,  and 
the  germen  in  coming  to  maturity  becomes  pendent ;  the  tree,  too, 
advancing  in  height  casts  its  lower  leaves  from  below  the  flowers,  and 
the  fruit  constituting  a  "large  oblong  kind  of  berry,  or  more  correotly 
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speaking  pepo,  rests  suspended  upon  the  leafless  part  of  the  trunk, 
much  in  the  same  way  as  that  of  the-i  rlocarpus,  or  Bread-Fruit.  The 
surface,  when  the  fruit  is  ripe,  is  a  pale  and  rather  dingy  orange- 
yellow,  obscurely  furrowed,  and  often  rough  with  little  elevated 
points.  The  flesh  is  very  thick,  coloured,  but  paler  than  the  outside, 
and  there  passes  through  it  longitudinally  five  bundles  of  vessels.  In 
the  centre  is  a  considerable  cavity,  with  five  longitudinal  ridges,  and 
these  are  thickly  clothed  with  numerous  seeds."  This  fruit  is  called 
the  Papaw,  and  is  accounted  of  considerable  interest  in  the  tropical 
part  of  the  world.  An  excellent  histoiy  of  its  uses  is  compiled  in  the 
work  already  quoted,  from  which  we  borrow  the  following  :  "  The 
papaw-tree  is  of  rapid  growth.  St.  Pierre  probably  spoke  from  his 
own  knowledge  when  he  described  Virginia  as  having  planted  a  seed 
which  in  three  years'  time  produced  a  truuk  20  feet  high,  with  its 
upper  part  loaded  with  ripe  fruit.  It  is  for  the  sake  of  this  fruit 
mainly  that  the  piant  is  cultivated  ;  but  if  the  flavour  were  not  better 
than  that  yielded  by  what  ripened  in  our  stove,  I  cannot  recommend 
it  as  at  all  agreeable."  Brown,  in  his  'Natural  History  of  Jamaica,' 
tells  us  that  "  it  has  a  pleasant  sweetish  taste,  and  is  much  liked  by 
many  people ;  that  while  young  it  is  commonly  used  for  sauce  ;  and 
when  boiled  and  mixed  with  lime-juice  and  sugar  is  not  unlike  or 
much  inferior  to  that  made  of  real  apples,  for  which  it  is  commonly  sub- 
stituted." In  the  opinion  of  Sloane  it  is  not  a  very  pleasant  fruit,  even 
when  helped  with  pepper  and  sugar ;  and  the  more  ordinary  use,  he 
adds,  of  this  fruit  is  before  it  is  ripe,  when,  as  large  as  one's  fist,  it  is 
cut  into  slices,  soaked  in  water  till  the  milky  juice  is  out,  and  then 
boiled  and  eaten  as  turnips  or  baked  as  apples.  The  juice  of  the  pulp, 
according  to  Descourtilz,  in  the  '  Flore  Meclicale  des  Antilles,'  is  used 
as  a  cosmetic  to  remove  freckles  on  the  skin  caused  by  the  sun ;  and 
the  negroes  in  the  French  colonies  employ  the  leaves  to  wash  their 
linen,  instead  of  soap.  As  a  medicinal  plant  the  Papaw-Tree  is  parti- 
cularly deserving  of  notice.  Hernandez  long  ago  spoke  of  the  milky 
juice  of  the  unripe  fruit  as  a  powerful  vermifuge,  which  has  been  con- 
firmed by  M.  Charpentier  Cossigni,  as  mentioned  in  the  '  Asiatic 
Researches '  by  Dr.  Fleming  (vol.  ii.  p.  162).  A  single  dose,  that  gen- 
tleman says,  is  sufficient  to  cure  the  disease  however  abundant  the 
worms  may  be.  Another  French  writer  (Poupe'e  Desportes)  recom- 
mends the  use  of  the  seed  instead  of  the  juice.  But  the  most  extra- 
ordinary property  of  the  Papaw-Tree  is  that  which  is  related,  first  I 
believe  by  Brown,  in  his  '  Natural  History  of  Jamaica/  namely,  that 
"water  impregnated  with  the  milky  juice  of  this  tree  is  thought  to 
make  all  sorts  of  meat  washed  in  it  very  tender ;  but  eight  or  ten 
minutes  steeping,  it  is  said,  will  make  it  so  soft  that  it  will  drop  in 
pieces  from  the  spit  before  it  is  well  roasted  or  turn  soon  to  rags  in 
the  boiling."  Mr.  Neill  mentioned  this  circumstance  more  fully  in  his 
interesting  '  Horticultural  Tour  through  Holland  and  the  Nether- 
lands ; '  and  it  has  repeatedly  been  confirmed  to  me  by  gentlemen  of 
this  country  who  have  been  long  resident  in  the  West  Indies,  and  who 
speak  of  the  employment  of  the  juice  for  such  a  purpose  as  of  quite  a 
general  occurrence  ;  and  more,  that  old  hogs  and  old  poultry  which 
are  fed  upon  the  leaves  and  fruit,  however  tough  the  meat  they  afford 
might  otherwise  be,  are  thus  rendered  perfectly  tender,  and  good  too, 
if  eaten  as  soon  as  killed,  but  that  the  flesh  very  soon  passes  into  a 
state  of  putridity.  The  juice  causes  a  separation  of  the  muscular 
fibres.  Nay,  the  very  vapour  of  the  tree  serves  the  purpose ;  hence 
many  people  suspend  the  joints  of  meat,  fowls,  &c.  in  the  upper  part 
of  the  tree  in  order  to  prepare  them  for  the  table.  Such  is  the  effect 
upon  hogs  that  feed  upon  the  fruit,  that  the  good  housewives  reject  the 
flesh  of  such  if  it  is  destined  for  salting,  well  knowing  that  it  is  not 
sufficiently  firm  for  that  purpose. 

"  Whether  this  power  of  hastening  the  decay  of  meat  be  attri- 
butable to  the  animal  matter  or  fibrine  contained  in  the  juice  of  the 
Papaw  or  not,  I  will  not  pretend  to  say  ;  but  the  presence  of  such 
is  a  fact  scarcely  less  wonderful  than  the  property  just  alluded  to. 
Two  specimens  of  the  juice  were  brought  from  the  Isle  of  France ; 
in  the  one  it  had  been  evaporated  to  dryness,  and  was  in  the  state  of 
an  extract ;  in  the  other  the  juice  was  preserved  by  being  mixed  with 
an  equal  bulk  of  rum.  Both  were  subjected  to  analysis  by  Vauquelin. 
The  first  was  of  a  yellowish-white  colour  and  semi-transparent.  Its 
taste  was  sweetish.  It  had  no  smell,  and  was  pretty  solid;  but 
attracted  moisture  when  kept  in  a  damp  place.  The  second  was 
veddish-brown,  and  had  the  smell  and  taste  of  boiled  beef.  When 
the  first  specimen  was  macerated  in  cold  water  the  greatest  part  of  it 
dissolved ;  the  solution  frothed  with  soap.  The  addition  of  nitric 
acid  coagulated  it,  and  rendered  it  white ;  and  when  boiled  it  threw 
down  abundance  of  white  flakes.  When  the  juice  of  the  Papaw  is 
treated  with  water  the  greatest  part  dissolves ;  but  there  remains 
a  substance  insoluble,  which  has  a  greasy  appearance.  It  softens  in 
the  air,  and  becomes  viscid,  brown,  and  semi-transparent.  When 
thrown  on  burning  coals  it  melted,  let  drops  of  grease  exude,  emitted 
the  noise  of  meat  roasting,  and  produced  a  smoke  which  had  the 
odour  of  fat  volatilised.  It  left  behind  it  no  residue.  The  substance 
was  fibrine.  _  The  resemblance  between  the  juice  of  the  Papaw  and 
animal  meat  is  so  close  that  one  would  be  tempted  to  suspect  some 
imposition,  were  not  the  evidence  that  it  is  really  the  juice  of  a  tree 
quite  unquestionable.  This  fibrine  had  been  supposed  previously  to 
belong  exclusively  to  the  animal  kingdom  ;  but  it  has  since  been 
found  in  other  vegetables,  especially  in  Fungi." 


C.  digitata,  the  Chambum,  is  a  Brazilian  plant,  and  regarded  with 
little  less  honour  than  the  Upas-Tree  itself.  Poppig  says  the  juiot> 
which  spirted  on  his  face  when  he  cut  into  the  tree  only  caused 
itching  in  the  face  and  a  few  blisters  on  the  hands.  The  male  flowera 
have  a  very  disgusting  smell. 

CARINA,  in  Botany,  the  two  oblique  front  petals  of  a  Papiliona- 
ceous flower,  united  by  their  contiguous  edges  into  an  organ  having  a 
figure  something  like  that  of  the  keel  of  a  boat. 

CARINA'RlA,  the  name  of  a  genus  of  Mollusca,  arranged  by 
Cuvier  under  his  fifth  order  of  Gasteropods  (Lamarck's  Ueteropoda) 
as  the  type  of  that  order,  and  by  De  Blainville  under  the  first  family 
(Nectopoda)  of  his  order  Nuclcobmnchiata.  The  shells  of  this  genus 
were  formerly  known  to  collectors  under  the  names  of  Venus's 
Slipper  and  the  Glass  Nautilus  :  indeed  one  of  the  species  is  the 
Argonauta  vitreus  of  Gmelin. 

The  body  of  the  animal  is  sub-cylindrical,  elongated,  transparent, 
dotted  with  elevated  points,  prolonged  posteriorly,  and  furnished 
towards  the  upper  part  of  its  posterior  extremity  with  a  sort  of  fin, 
which  performs  the  part  of  a  rudder.  A  reddish  thin  compressed 
sub-circular  fin,  beautifully  reticulated  by  decussating  muscular 
fibres,  furnished  with  a  sort  of  acetabulum  or  sucker,  rises  from  the 
belly  nearly  opposite  to  the  point  on  the  back  occupied  by  the  shell. 
With  the  aid  of  this  fin  it  floats  along.  M.  Verany  says  that, 
notwithstanding  the  greatest  possible  attention,  he  has  not  been  able 
to  discover  the  use  of  the  sucker,  or  rather  suctorial  disc,  in  the 
ventral  fin ;  but  there  can  be  little  doubt  that  it  is  analogous  to  the 
foot  in  Gasteropods,  and  that  the  animal  avails  itself  of  its  powers  of 
adhesion  by  sticking  to  rocks  or  other  submarine  bodies,  and  thus 
lying  at  anchor,  as  it  were,  in  repose,  with  the  frail  shell  that  protects 
the  circulating  and  respiratory  organs,  together  with  the  liver  and 
generative  gland,  lowermost- — the  same  position  occupied  by  it  when 
the  animal  is  in  motion. 

The  head  is  capable  of  contraction  within  the  body,  and  is  provided 
with  a  sort  of  retractile  proboscis.  There  are  two  tentacula  of  some 
length  and  of  a  subcorneal  shape,  placed  laterally  at  the  insertion  of 
the  head ;  and  there  are  two  eyes  situated  at  the  base  of  the  tentacula. 
The  mouth  is  furnished  with  a  circular  jaw,  armed  with  four  rows  of 
teeth,  of  which  the  two  internal  ones  are  fixed  and  small. 

The  organs  of  respiration,  together  with  the  heart  and  vent,  are 
protected  by  a  delicate  transparent  shell,  somewhat  compressed, 
without  a  spire,  but  with  a  summit  a  little  recurved  backwards,  and 
the  opening  wide,  entire,  and  oval.  The  vent  is  under  the  edge  of 
the  mantle,  which  envelopes  the  organs  above  mentioned  and  lines 
the  shell. 

The  sexes,  according  to  M.  Verany,  are  separated  as  in  the  Firolcs 
(Pterotrachca)  ;  the  sexual  organ  of  the  male  being  placed  a  little 
anteriorly  on  the  right  side  under  the  subcircular  belly-fin ;  that  of 
the  female  is  near  the  vent. 

The  digestive  organs  consist  of  a  retractile  tube  furnished  within 
with  a  horny  rasp,  and  a  short  oesophagus,  opening  into  a  slightly 
dilated  stomach,  which  is  continued  into  an  intestinal  tube  passing 
straight  towards  the  shell,  into  which  it  enters,  and  making  a  convolu- 
tion terminates  in  the  vent. 

There  is  between  the  eyes  a  ganglion  from  which  many  nerves  are 
given  off,  and  of  these  six  are  directed  forwards  and  four  backwards. 
Of  the  six  directed  forwards  two  go  towards  the  mouth,  and  appear 
to  provide  for  the  action  of  the  proboscis,  two  belong  to  the 
tentacula,  and  two  to  the  eyes.  Of  the  four  directed  backwards,  two 
go  directly  to  the  nucleus  in  the  shell,  and  the  other  two  unite  under 
the  fin,  whence  they  ramify  into  five  branches,  three  of  which  are 
appropriated  to  the  belly-fin,  and  two  go  towards  the  tail. 

Carinaria  Med'devranea  may  be  taken  as  an  example  of  the  genus. 
M.  Verany  states  that  it  is  to  be  found  all  the  year  on  the  coasts  (in 


Garinaria  Mediterranca,  mule. 
a,  Situation  of  the  ganglion  or  brain;  b,  eye;  c,  head;  d,  retractile  tube; 
/,  digestive  tube  ;  g,  shell  containing  the  organs  of  respiration,  heart,  &c.  ; 
li,  the  posterior  or  rudder-fin ;  i,  ventral-fin ;  k,  the  sucker ;  I,  I,  nerves. 
The  figure,  with  slight  modification,  is  taken  from  Verany's. 
the  neighbourhood  of  Nice),  but  that  it  is  sufficiently  abundant  in  the 
months  of  May,  June,  and  July.  He  further  observes  that  it  i3  rare 
to  find  it  with  the  shell  entire,  that  it  feeds  on  gelatinous  bodies  and 
on  very  smalj  fishes,  such  as  Atherina  nana  (the  Dwarf  Atherine),  and 
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that  he  has  often  found  in  the  stomach  the  remains  of  other  Carinaria', 
which  satisfies  him  that  the  species  is  mutually  destructive. 

Delle  Chiaje,  who  has  placed  the  animal  in  its  proper  position  with 
relation  to  the  brain,  has  given  a  careful  and  detailed  account  of  its 
organisation  in  his  '  Memorie  sulla  Storia  e  Notomia  degli  Animali 
senza  Vertehre  del  Regno  di  Napoli,'  vol.  ii.  p.  214,  illustrated  in  his 
plates  14  and  15.  Delle  Chiaje  makes  the  spermatic  canals  rise  at  the 
posterior  base  or  insertion  of  the  ventral  fin  and  proceed  to  the  genital 
organ,  near  the  origin  of  what  we  have  termed  the  rudder-fin  ;  but  he 
gives  no  external  view  of  the  apparatus  so  conspicuous  in  M.  Verany's 
figure. 

Carinaria  has  never  yet  been  taken  in  any  other  than  warm  lati- 
tudes. Three  species,  C.  vitrea,  0.  frayilis,  and  C.  Mediteiranea,  are 
recorded  without  reckoning  Lamarck's  C.  cymbium. 


The  above  is  copied  from  the  Iconographie  of  Cuvier's  '  Animal 
Kingdom,'  and  represents  the  Carinaria  with  its  back  uppermost.  It 
is  denominated  Carinaria  cymbium,  but  there  can  be  no  doubt  that  it 
is  Carinaria  Medi'erranea. 

CARLINA.  [Thistle.] 

CARNATION,  a  kind  of  Dianthus  or  Pink,  a  variety  of  the 
Dianthus  Caryophyllus  of  botanists,  much  esteemed  by  florists  for  the 
beautiful  colours  of  its  sweet-scented  double  flowers.  It  is  usually 
grown  in  rich  light  loamy  soil,  in  which  sand  enough  is  mixed  to 
prevent  water  stagnating,  and  is  propagated  either  by  cuttings  or 
layering.  A  great  many  varieties  are  cultivated,  the  most  esteemed 
of  which  are  those  with  a  strong  tall  stem  about  3  feet  high,  and 
regularly  formed  flowers,  with  the  stripes  or  markings  clear,  well 
defined,  and  broadest  near  the  end  of  the  petals.  From  their  colours 
they  are  technically  distinguished  into  Flakes,  which  have  but  one 
colour,  disposed  in  stripes  upon  a  white  ground ;  Bizards,  which  have 
stripes  of  two  colours ;  and  Picotees  or  Piquettees,  which  have  petals 
notched  at  the  edges,  and  spotted  instead  of  striped  upon  a  ground 
that  is  most  commonly  pale-yellow. 

CARNELIAN.  [Agate.] 

CARNI'VORA,  a  term  generally  applicable  to  any  creatures  that 
feed  on  flesh  or  animal  substances,  but  definitely  applied  to  that  order 
of  the  Mammalia  which  prey  upon  other  animals. 

The  forms  of  this  order  are  varied,  and  the  number  of  species 
considerable.  Furnished  like  Man  and  the  Quadrumana  with  three 
sorts  of  teeth,  and  nails  or  claws  on  the  feet,  they  entirely  differ  from 
those  two  orders  in  never  having  the  thumbs  of  the  anterior  extremity 
capable  of  being  opposed  to  the  other  fingers.  The  greater  or  less 
development  of  their  molar  teeth  as  cutting  or  lacerating  instruments 
seems  to  determine  the  kind  of  animal  food  fitted  for  their  support. 
Those  Camivora  which  have  their  molars  totally  or  partially  tuber- 
culated  partake  of  a  diet  in  which  vegetables  form  a  greater  or  less 
proportion,  and  those  which  have  them  serrated  as  it  were  with  points 
live  principally  on  insects.  There  are  other  modifications  of  these 
molars,  fitting  them  for  crushing  bones  or  dividing  animal  muscle, 
according  to  the  exigency  of  the  animal ;  but  in  all,  as  a  general  rule, 
the  articulation  of  the  jaw  does  not  permit  of  horizontal  movement, 
the  power  being  simply  that  of  opening  and  shutting,  upwards  and 
downwards,  like  a  pair  of  shears. 

In  their  general  organisation  the  prevailing  feature  of  the  skull  is 
the  great  development  of  the  zygomatic  arch,  affording  room  for  the 
action  of  the  powerful  muscles  that  work  the  trenchant  jaw ;  the 
orbit  is  not  separated  from  the  temporal  fossa.  The  articulation  of 
the  bones  of  the  fore-arm  in  most  of  the  Camivora  is  so  constructed 
as  to  allow  of  free  motion,  though  in  a  degree  inferior  to  that 
bestowed  on  the  Quadrumana.  The  brain  (cerebrum)  is  considerable 
in  bulk,  well  marked,  but  without  a  third  lobe,  and  does  not  cover 
the  cerebellum.  Of  all  the  senses  that  of  smelling  seems  to  be  in  the 
highest  perfection,  the  pituitary  membrane  being  extended  over  a 
manifold  labyrinth  of  bony  plates.  The  intestines  are  comparatively 
short,  the  nature  of  their  food  requiring  less  elaboration  than  that 
necessary  for  the  extraction  of  nourishment  from  vegetables. 

Cuvier  gives  the  name  of  Camassiers  (Flesh-Eaters)  to  the  order,  and 
divides  it  into  the  following  families  : — 

I.  Cheiroptera. 

These,  as  he  observes,  have  still  some  affinities  with  the  Quadru- 
mana, as  is  manifested  by  the  pendulous  genital  organ  of  the  male, 
and  the  position  of  the  teats  of  the  female  on  the  breast.  Their 
distinguishing  character  consists  of  a  fold  of  the  skin,  which  rising  at 
the  side  of  the  neck  is  extended  between  the  fore  feet  and  the  fingers 


or  toes,  so  as  to  suspend  the  animal  in  the  air,  and  in  those  genera 
which  have  the  bones  of  the  hand  sufficiently  developed  to  spread  a 
sufficient  extent  of  this  membranous  skin,  there  is  a  power  of  executing 
all  the  evolutions  required  for  flight.  Strong  clavicles  and  large 
shoulder-blades  were  required  for  this  feat,  and  we  accordingly  find 
great  strength  and  solidity  thrown  into  those  parts ;  but  as  the  rotatory 
motion  of  the  fore-arm  would  have  been 
worse  than  useless,  inasmuch  as  it  would 
have  weakened  the  force  of  the  impulse 
of  the  membranous  wing,  and  would 
have  consequently  lessened  the  power  of 
flying,  we  find  it  almost  entirely  absent. 
Four  great  canine  teeth  are  found  in  all 
Skull  of  Pteiopus  Keraudrenius.  the  genera  of  this  large  family ;  but  the 
number  of  their  incisors  varies.  Some 
idea  will  be  formed  of  the  arrangement  of  the  teeth  in  the  Cheiroptera 
from  the  annexed  cut. 

In  the  Cheiroptera,  as  we  have  seen,  the  teats  are  pectoral,  but  in 
all  the  rest  of  the  families  they  are  ventral. 
The  next  family  in  Cuvier's  arrangement  is — ■ 

II.  Insectivora. 

The  lateral  membranes  with  which  the  Cheiroptera  are  furnished 
are  no  longer  to  be  found  in  the  Insectivora,  which  still  have  clavicles; 
and  their  molars  like  those  of  the  first  family  are  serrated  with  conical 
points.  In  their  dental  system  the  position  and  relative  proportion 
of  their  incisors  and  canine  teeth  vary.  Some  have  long  incisors  in 
front,  followed  by  other  incisors  and  canines  lower  than  the  molars,  a 
scale  of  dentition  to  be  found  among  some  of  the  Quadrumana 
(Tarsius),  and  approaching  in  a  degree  the  dental  system  of  the 
Rodentia.  Others  have  large  and  widely-separated  canines,  between 
which  are  small  incisors,  the  most  ordinary  disposition  of  the  teeth 
in  the  Quadrumana  and  Camivora.  The  feet  are  short,  and  their 
motions  comparatively  feeble ;  the  male  organ  is  furnished  with  a 
sheath,  and  the  teats  are  ventral.  There  is  no  caecal  appendage,  and 
the  entire  sole  of  the  foot  is  applied  to  the  ground  in  walking.  Their 
habits,  resembling  in  a  degree  those  of  the  Cheiroptera,  are  frequently 
nocturnal  and  subterranean.  Insects 
form  their  principal  nourishment,  and 
many  of  them,  especially  in  cold  coun- 
tries, pass  the  winter  in  a  dormant  state. 

Hitherto  we  have  seen  the  carnivorous 
organisation  in  a  comparatively  mitigated 
state,  but  we  now  approach  Cuvier's 
third  family,  the  Camivora,  properly  so 
called,  which  have  every  part  of  their 
frame,  in  the  cats  especially,  formed  for  the  destruction  of  other 
animals.  In  two  of  the  tribes,  but  more  particularly  in  one,  namely, 
the  Plantigrades,  the  carnivorous  form  is  indeed  somewhat  modified  . 
but  among  these  three  tribes  we  find  the  greatest  harmony  of  parts, 
fitted  for  keeping  down  the  numbers  of  the  granivorous  and  phyto- 
phagous animals,  to  be  anywhere  observed  among  the  Mammalia. 

III.  Camivora. 

In  this  family  we  have  the  thirst  for  blood  at  its  highest  degree  of 
development,  and  with  it  the  power  and  the  instruments  for  gratifying 
the  appetite.  Four  large,  long,  and  distant  canines,  separated  by  the 
intervention  of  six  incisors  in  each  jaw  (the  root  of  the  second  of  the 
lower  incisors  being  a  little  deeper  planted  than  the  others) — molars, 
either  formed  entirely  with  cutting  edges,  or  constructed  partly  with 
blunt  tubercles  ;  these,  with  the  powerful  mechanism  of  the  jaw  in 
which  they  are  set,  present  a  most  formidable  apparatus  for  finishing 
the  bloody  task  which  the  rest  of  the  frame  of  the  Camivora  is  so 
nicely  adapted  for  commencing  and  continuing.  The  more  completely 
trenchant  these  molars  are,  the  more  completely  carnivorous  are  the 
habits  of  the  animal,  and  the  different  gradations  may  be  in  general 
safely  traced  by  observing  the  proportional  extent  of  surface,  con- 
sidered with  reference  to  its  tubercular  or  cutting  shape.  The  Bears, 
which,  taken  as  a  whole,  may  be  said  to  be  capable  of  supporting 
themselves  entirely  on  vegetables,  have  nearly  all  their  molar  teeth 
tuberculated.  [Bear.] 

The  anterior  molars  have  the  most  cutting  edges,  and  then  comes 
a  molar  larger  than  the  rest,  with  a  tuberculated  heel  or  process  more 
or  less  developed,  and  behind  it  one  or  two  small  teeth  almost  entirely 
flat.  With  these  small  teeth  the  dogs,  as  Baron  Cuvier  has  observed, 
masticate  the  grass  which  they  occasionally  swallow  for  medicinal 
purposes  :  he  also  agrees  with  M.  Frederic  Cuvier  in  naming  the 
great  molar  above  and  its  antagonist  below  '  carnassieres,'  or  flesh- 
cutters  ;  the  anterior  pointed  molars,  false  molars ;  and  the  posterior 
blunt  molars,  '  tuberculeuses,'  or  tuberculated  molars. 

By  observing  these  differences  of  dental  form,  the  genera  of 
Camivora  are  most  surely  established,  and  it  may  be  laid  down  as  a 
general  rule,  that  those  carnivorous  animals  which  have  the  shortest 
jaw  and  the  least  development  of  the  false  molars  are  those  in  which 
the  sanguinary  propensity  and  the  destructive  power  co-exist  in  the 
highest  degree.  _  *~ 

Many  of  the  genera  apply  the  whole  sole  of  the  foot  (particularly 
of  the  hinder  one)  to  the  ground  in  walking,  and  this  sole  is  generally 
destitute  of  hair.    These  are  called  Planligrada. 


Skull  of  common  Hedgehog 
[Eritiaceus  Europccus). 


CARNIVORA. 


CARPINUS. 


Others  again  walk  on  the  tip3  of  the  toes,  as  it  were,  and  these,  the 
Digitigrada,  are  endowed  with  great  swiftness  of  foot.  The  olavicle 
in  both  is  merely  a  bony  rudiment  suspended  in  tho  flesh. 

Cuvier  divides  his  Carnivora  into  the  four  following  tribes  : — 

1.  Plantigrades. 

These  possess  a  great  facility,  from  the  structure  of  the  sole,  of 
rearing  themselves  up  on  the 
hind  feet.  Cuvier  observes  that 
they  participate  in  the  compa- 
rative slow  motion  and  noc- 
turnal life  of  the  Insectivora,  and 
that  they  are  like  them  deprived 
of  a  caecum.  The  greater  part 
of  those  whose  geographical  dis- 
tribution is  confined  to  cold 
countries  pass  the  winter  in  a 
dormant  state.  They  have  all 
five  toes  on  each  foot.    [Bear  ;  Badger.] 


Skull  of  Common  Badger  (Meles  vulgaris.) 

cut  will 


The  annexed 

erve  as  an  example  of  the  dental  form  and  arrangement. 

2.   Digit  igrades. 
This  tribe  is  separated  by  Cuvier  into  two  subdivisions  : — 
Subdivision  a. 

The  animals  composing  this  subdivision  have  been  called  Vermiform, 
from  the  comparatively  great  length  and  flexibility  of  their  bodies 
and  the  shortness  of  their  legs.  Every  one  who  has  watched  the 
serpentine  movements  of  a  ferret 
must  have  been  struck  with  the 
great  facility  of  motion  given  by 
this  form,  and  its  particular  adapta- 
tion for  passing  through  small 
openings  and  narrow  burrows,  and 
turning  therein.  Like  the  former 
families  they  have  no  caecum,  but 
unlike  them  they  are  not  lethargic 
in  winter.  Though  small  they 
are  of  indomitable  courage  and  ferocity,  and  literally  most  blood- 
thirsty, for  the  greater  part  of  them  live  principally  upon  that  fluid. 
The  annexed  cut  will  give  an  example  of  the  geueral  form  of  the 
skull  and  teeth. 

Subdivision  5. 

These  have  two  flat  tuberculated  molars  behind  the  upper  great 
flesh-cutter,  which  has  itself  a  sufficiently  large  heel  or  process.  Many 
of  these  live  upon  carrion,  and  all  have  a  small  caacurn.  [Canis.] 

Wc  refer  to  the  next  cut  for  a  general  idea  of  the  dental  system. 


Skull  of  Polecat  {Putorius  Zorilla). 


Skull  of  Common  Fox  {Vuljics  vulgaris). 
3.  Cats  (Felidce). 

In  this  tribe  we  have  the  destructive  power  most  highly  developed. 
The  short  round  muzzle,  the  abbreviated  and  powerful  jaw,  and  the 
retractile  claws  sheathed  by  means  of  elastic  ligaments  when  the 
animal  is  in  a  state  of  repose,  so  that  they  are  kept  sharp  and  ready 
for  action,  form  with  the  rest  of  the  organisation  a  destructive  type  of 
the  highest  order.  All  the  Cats  have  two  false  molars  above  and'  two 
Mow  ;  their  upper  flesh-cutter  has  three  lobes  and  a  blunt  heel  or 
process  within;  while  the  lower  one  has  two  pointed  and  cutting 
lobes,  but  without  any  heel  or  process  ;  and  they  have  but  one  small 
tuberculated  molar  above  without  any  corresponding  tooth  below. 
The  species  are  numerous,  and  vary  greatly  in  size  and  colour.  [Felis.] 
Subjoined  is  a  cut  of  the  skull  and  jaw  of  a  Royal  Tiger 


Skull  of  Royal  Tiger  {Felis  Tigris),    a,  Teeth  of  upper  jaw 


4.  Amphibia,  or  Ampliibious  Carnivora. 

Those  who  have  seen  a  seal  on  the  land  will  have  noticed  the  com- 
parative helplessness  of  the  auimal ;  for  the  short  limbs  enveloped  in 
the  skin  only  serve  them  by  assisting  their  awkward  shufflings  when 
in  that  situation.  But  as  they  never  come  on  the  land  excepting  for 
the  purposes  of  repose,  basking  in  the  sun,  or  suckling  their  young, 
their  organisation  is  adapted  to  that  element  in  which  the  great  por- 

NAT.  HIST.  DIV.  VOL.  I, 


tion  of  their  life  is  spent.  The  moment  the  Seal  enters  the  water  he 
is  completely  at  his  ease.  Then  the  oar-like  membranous  hands  and 
feet,  or  flippers,  as  some  of  our  northern  navigators  not  unaptly  term 
thorn,  the  elongated  body  and  moveable  spine  with  its  powerful  mus- 
cular machinery,  the  narrow  pelvis,  and  the  close  waterproof  fur, 
afford,  when  taken  together,  a  model  for  swimming.  The  annexed 
cut  of  the  skull  of  a  Common  Seal  will  illustrate  the  general  form  and 
arrangement  of  the  teeth.  [Phocld/7.] 


Skull  of  Common  Seal  {Calocephalus  vitulinus). 
Fossil  Carnivora. 

Remains  of  the  Mammiferous  Carnivora  are  found  abundantly  in 
the  Ossiferous  caverns  and  Osseous  Breccia.  Those  of  a  lion,  a  tiger 
[Felis],  bears,  a  glutton,  a  weasel,  a  wolf  [Canis],  a  fox,  a  dog,  and 
hyaenas,  have  been  satisfactorily  identified  ;  but  the  bears,  especially 
the  great  Cavern  Bear  (Ursus  Sjielceus)  [Bear],  and  the  hyaenas  [Hy.ena] 
seem  to  have  been  predominant  in  many  of  the  localities, 

CAROB-TREE.  [Ceratonia.] 

CAROLINA  PINK.  [Spiqelia.] 

CARP.  [Cyprinid^:.] 

CARP-BREAM.  [Bream.] 

CARPEL,  a  term  applied  to  the  fruits  of  plants.  If  the  fruit  of  a 
paeony  is  examined  it  will  be  found  to  consist  of  two  or  more  hollow 
bodies  terminated  by  a  stigma,  and  containing  vegetable  eggs  or 
ovules  ;  taken  collectively  these  are  called  a  Pistil,  but  each  separate 
body  is  a  Carpel.  A  carpel  is  a  transformed  leaf,  with  its  edges 
brought  into  contact,  united,  and  generating  ovules  at  the  inside  of 
the  suture,  while  its  midrib  is  lengthened  and  distended  as  a  stigma. 
If  several  carpels  are  arranged  in  the  centre  of  a  flower,  they  have 
exactly  the  same  respective  position  as  the  same  number  of  leaves 
would  have ;  and  their  sutures  and  stigmas  are  placed  in  the  same 
position  as  the  united  edges  and  distended  points  of  so  many  leaves 
would  be  placed.  Supposing  these  carpels  to  grow  together  by  their 
sides,  their  sutures  will  then  be,  with  the  ovules  that  belong  to  them, 
in  the  centre  of  the  body  formed  by  such  a  union.  When  fruits  or 
pistils  are  composed  of  several  carpellary  leaves,  or  carpels  not  united, 
they  are  called  Apocarpous.  When  the  carpels  grow  together,  the  pis- 
til or  fruit  is  said  to  be  Syncarpous.  (Schleiden,  Principles  of  Scientific 
Botany.) 

CARPHOLITE,  a  Mineral,  a  variety  of  Prehnite  [Prehnite],  occur- 
ring in  minute  radiated  stellate  tufts,  of  a  straw-yellow  colour  and 
silky  lustre.  It  is  brought  from  the  tin-mines  of  Schlackenwald  in 
Austria,  with  fluor-spar. 

CARPHOSIDERITE,  a  yellow  Phosphate  of  Iron,  brought  from 
Greenland.    It  occurs  in  reniform  masses.    (Dana,  Mineralogy.) 

CARPI'NUS,  a  genus  of  plants  belonging  to  the  natural  order 
Cupidifera,  and  distinguished  obviously  from  the  Beech  {Betula),  the 
Oak  (Quercus),  &c.,  by  its  cupule  being  prolonged  on  one  side  into 
a  leafy  lobe,  while  its  other  lobes  are  shorter,  and,  as  it.  were, 
abortive.  Ostrya,  the  Hop  Hornbeam,  differs  in  having  an  inflated 
membranous  cupule  surrounding  each  nut.  The  following  species  are 
known  : — 

C.  Bctidus,  Common  Hornbeam.  It  is  an  indigenous  British  tree 
very  common  in  copses,  and  frequently  pollarded  by  the  farmer. 
When  allowed  to  acquire  its  natural  appearance,  it  forms  a  graceful 
tree  from  50  to  60  feet  high,  very  often  branching  to  within  a  short 
distance  of  the  ground.  In  general  appearance  it  resembles  the  Beech, 
but  it  does  not  acquire  the  smooth  plump  bole  of  that  tree,  nor  are 
its  leaves  so  shining.  Its  wood  is  coarse,  and  unfit  for  cabinet-makers' 
work,  on  account  of  the  large  size  of  its  medullary  processes ;  but  it 
is  tough,  and  well  suited  for  cogs,  handles  of  tools,  and  for  other 
purposes  in  which  strength  is  required.  It  is  much  consumed  on  the 
continent  as  fuel.  Like  the  Beech,  the  Hornbeam,  if  stunted,  retains 
its  withered  leaves  all  the  winter ;  and  as  it  bears  clipping  and  close 
pruning  remarkably  well,  it  is  much  employed  for  hedges  where  winter 
shelter  is  required.  The  distinctive  character  of  the  Common  Horn- 
beam is — leaves  oblong,  cordate,  oblique  at  the  base,  doubly  serrated, 
smooth,  with  the  veins  of  the  under  side,  which  is  very  shining,  downy 
at  the  axils.  Lobes  of  the  cupules  nearly  entire.  A  cut-leaved  variety 
is  known  in  gardens. 

C.  Americana,  American  Hornbeam.  It  has  ovate  oblong  leaves, 
obliquely  cordate  at  the  base,  doubly  or  almost  simply  serrated,  smooth, 
with  the  veins  of  the  under  side  downy  at  the  axils.  Lobes  of  the 
cupules  somewhat  falcate  and  serrated.  Common  from  Lower  Canada 
to  the  Carolinas,  and  extremely  frequent  in  almost  all  soils  except 
pine-barrens  and  swamps.  It  is  a  smaller  tree  than  the  European 
Hornbeam,' not  usually  acquiring  a  greater  height  than  15  to  -JO  ieU, 
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although  specimens  have  been  found  as  much  as  30  feet  high.  From 
the  small  size  of  this  species  it  is  little  used  by  the  Americans :  its 
wood  appears  however  to  have  the  same  properties  as  that  of  C. 
Betulus. 

C.  orientditi,  Oriental  Hornbeam.  It  has  oblong  doubly-serrated 
cordate  leaves,  and  very  little  oblique  at  the  base ;  when  young, 
rather  downy  :  lobes  of  the  cupules  coarsely  and  unequally  serrated. 
It  is  a  bushy  tree  of  small  stature,  found  in  the  eastern  parts  of 
Europe  and  on  the  mountains  of  Caucasus.  It  is  of  no  known  use, 
and  principally  differs  from  the  Common  Hornbeam  in  its  downy 
leafstalks  and  green  much-lacerated  cupules.  It  is  the  C.  duinensis 
of  Scopoli. 

C.  viminea  is  related  to  the  last,  but  has  taper-pointed  leaves 
with  simple  or  nearly  simple  serratures,  and  less  deeply  serrated  lobes 
to  the  cupules.  It  is  a  large  handsome  tree  with  weeping  branches, 
found  on  the  mountains  of  Nepaul. 

C.  faginea,  from  the  same  country,  is  distinguished  from  the  last 
by  its  woolly  leafstalks  and  simply  setaceo-semited  leaves,  which  are 
but  little  acuminated. 

CARPOLOGY  is  a  division  of  Botany  comprehending  what  relates 
to  the  structure  of  seeds  and  their  seed-vessels,  or  what  is  commonly 
called  fruit.  The  subject  is  usually  treated  of  incidentally  in  all 
elementary  botanical  works ;  and  with  much  care  by  Mirbel  in  his 
'  Elemens  de  Botanique ; '  Lindley,  in  his  '  Introduction  to  Botany ; ' 
and  especially  by  Schleiden  in  his  '  Principles  of  Scientific  Botany.' 
[Fruit.] 

CARRAGEEN  MOSS.  [Alg.e.] 
CARRION-CROW.  [Corvid.e.] 
CARROT.  [Daucus.] 

CARR-SWALLOW,  a  name  for  the  Black  Tern  (Sterna  fissipes). 
[Sternid^!.] 

CARTER,  a  Cornish  name  for  the  Whiff,  a  fish  belonging  to  the 
genus  Rhombus.  [Pleuronectid/E.] 

CA'RTHAMUS,  a  genus  of  plants  belonging  to  the  natural  order 
Composites.  C.  tinctorius,  the  Safflower,  is  a  pretty  annual  plant,  found 
wild  in  Egypt  and  the  Levant.  It  has  an  erect  cylindrical  stem, 
branching  near  the  summit,  a  foot  or  two  high,  and  furnished  with 
sharp-pointed,  oval,  sessile,  somewhat  spiny  leaves.  The  flowers  grow 
in  heads,  inclosed  in  a  roundish  spiny  involucre ;  the  florets  are  of  an 
orange-yellow,  becoming  red  when  dried.  These  latter  contain  a 
colouring  principle  called  Carthamite,  which  is  employed  by  dyers  as 
the  source  of  some  of  the  more  delicate  rose-colours,  and  the  rich 
scarlet  called  Ponceau ;  it  also  constitutes  the  basis  of  the  cosmetic 
known  by  the  name  of  Rouge. 

The  dried  flowers  of  Carthamus  are  exported  in  great  quantities 
from  Egypt,  and  are  very  like  saffron  to  the  eye,  on  which  account 
they  have  been  employed  to  adulterate  that  drug,  and  the  plant  itself 
ha3  acquired  the  name  of  Bastard  Saffron,  or  Safflower. 

CARTILAGE,  commonly  called  Gristle,  a  substance  intermediate 
in  density  between  the  membranous  and  bony  structures  of  the  body. 
It  is  distinguished  from  every  other  texture  by  its  pearly  whiteness, 
its  smoothness,  its  firmness,  and  its  great  elasticity.  'When  divided  it 
appears  to  be  perfectly  homogeneous,  without  fibres  and  without 
lamina; ;  but  when  examined  under  the  microscope  it  is  seen  to 
consist  of  nucleated  cells,  disseminated  in  a  solid  mass  or  matrix. 
Articular  Cartilage  has  no  blood-vessels,  the  nutrient  fluid  required 
being  supplied  from  vessels  in  adjoining  textures.  In  other  kinds  of 
cartilage  canals  are  observed  conducting  blood,  but  not  for  the 
immediate  supply  of  the  cartilaginous  tissue.  No  nerves  have  been 
found  in  any  of  the  cartilages,  and  they  are  now  known  to  be  desti- 
tute of  sensibility. 

The  simplest  form  of  Cartilage  consists  merely  of  nucleated  cells, 
and  closely  resembles  the  cellular  tissue  of  plants.  This  kind  is 
found  in  the  rudimentary  spinal  column  of  the  early  embryo  ;  it  also 
exists  in  the  chorda  dorsalis  of  the  cartilaginous  fishes.  In  other 
kinds  of  cartilage  the  cells  are  embedded  in  an  intercellular  substance, 
presenting  certain  varieties  of  appearance. 


Articular  Cartilage  from  the  head  of  the  humerus.    Vertical  sections. 
A,  section  close  to  the  surface;  B,  section  far  in  the  interior. 


In  Articular  Cartilage  the  cells  are  oval  or  roundish,  dispersed  in 
groups  through  a  nearly  homogeneous  intercellular  substance.  The 


cells  measure  from  the  1300th  to  the  900th  of  an  inch  in  diameter.  In 
the  interior  part  of  the  incrusting  cartilages  the  cells  usually  assume 
a  more  or  less  linear  arrangement.  In  the  different  cartilages  the 
cells  vary  in  size  and  form. 

Ordinary  permanent  cartilage  contains  about  three-fifths  of  it3 
weight  of  water  and  becomes  transparent  when  dried.  It  is  resolved 
into  choudrin  by  boiling.  Cartilage  contains  a  certain  amount  of 
mineral  matters.  Frommherz  and  Gugert  obtained  3'4  per  cent,  of 
ashes.  When  analysed  these  ashes  were  found  to  consist  of — 
Carbonate  of  Soda      ...  .  35-07 

Sulphate  of  Soda  24-24 

Chloride  of  Sodium  8-23 

Phosphate  of  Soda  0"92 

Sulphate  of  Potash  l-20 

Carbonate  of  Lime  18"37 

Phosphate  of  Lime  4-06 

Phosphate  of  Magnesia  .       .       .       .       .    .  6-91 

Oxide  of  Iron,  and  loss      .       .       .       .  l-00 

The  vital  processes  are  carried  on  very  slowly  in  cartilage.  It  is 
subject  to  absorption,  and  when  thus  removed  by  disease  or  when 
taken  away  by  operation  it  is  not  again  renewed.  When  fractured  or 
broken  the  union  is  not  effected  by  new  cartilage,  but  by  fibrous  or 
areolar  tissue,  or  bone. 

Cartilage  is  not  only  closely  allied  to  bone  in  the  mechanical 
arrangement  of  its  component  fibres  and  in  its  chemical  composition, 
but  it  sometimes  supplies  the  place  of  bone,  as  in  the  fcotus  and  in 
young  persons.  Cartilages  of  this  class,  which  regularly  disappear  as 
ossification  advances,  are  called  Temporary,  in  contradistinction  to  the 
Permanent,  which  remain  during  all  periods  of  life.  Permanent 
Cartilages  either  cover  the  extremities  of  the  bones  in  the  moveable 
joints  or  articulations,  and  are  thence  called  Articular ;  or  are  attached 
to  the  extremities  of  the  ribs,  and  are  thence  termed  Costal.  The 
Articular  Cartilage  consists  of  a  layer  of  the  same  shape  as  the 
extremity  of  the  bone  which  it  covers,  varying  in  thickness  from  one 
or  two  lines  to  the  fraction  of  a  line,  and  over  its  external  or  free 
surface  there  is  always  reflected  a  fine  and  delicate  membrane,  termed 
the  synovial,  which  secretes  the  fluid  by  which  the  joint  is  lubricated 
and  its  free  and  easy  motion  secured,  denominated  synovia,  or  joint  oil. 

The  Costal  Cartilages,  which  are  cartilaginous  productions  of  the 
osseous  ribs,  are  much  larger  and  thicker  than  the  Articular,  assist  in 
the  formation  of  the  thoracic  cavity,  and  perform  a  very  important 
part  in  the  function  of  respiration. 

The  distinctive  property  of  this  peculiar  form  of  organised  matter, 
to  which  the  name  of  Cartilage  has  been  given,  is  elasticity,  on  which 
depends  the  specific  use  of  this  substance  in  the  economy.  It  is 
mainly  an  adjunct  to  bones,  counteracting  certain  evils  which,  but  for 
the  intervention  of  some  substance  of  this  kind,  must  necessarily  have 
resulted  from  the  hard  unyielding  nature  of  the  osseous  fibres. 
Covering  the  extremities  of  bones,  or  interposed  between  layers  of 
bony  fibres,  without  in  the  least  diminishing  the  firmness  and  strength 
of  the  osseous  fibres,  it  enables  the  bones  to  yield  in  the  shocks  to 
which  the  body  is  exposed  in  the  ever-varying  movements  of  the 
frame;  defends  them  from  fracture  and  displacement;  and  at  the  same 
time  protects  the  great  centres  of  the  nervous  system,  the  spinal 
cord  and  brain,  from  the  concussions  and  jars  to  which  these  tender 
and  delicate  organs  would,  but  for  its  interposition,  have  been 
coustantly  exposed. 

(Quaiu's  Elements  of  Anatomy,  by  Sharpey  ;  Carpenter,  Principles  of 
Pliysiology ;  Simon,  Animal  Chemistry;  Schwann,  On  the  Accordance 
in  the  Structure  of  Animals  and  Plants;  Kolliker,  Ilandbuch  dcr 
Gewebelehre.) 

CARUM  (from  Caria  in  Asia  Minor,  where  the  plant  was  originally 
found),  a  genus  of  plants  belonging  to  the  natural  order  Umbellifcne, 
to  the  sub-order  Orthospermeo?,  and  to  the  tribe  Amminece.  It  has  an 
obsolete  calyx,  obcordate  petals,  with  a  narrow  acute  iuflexed  point, 
oblong  fruit,  carpels  with  five  filiform  ridges,  interstices  with  single 
vittrn,  a  depressed  stylopodium.  The  species  are  glabrous  herbs, 
with  perennial  tuberous  edible  roots,  pinnate  leaves,  and  white 
flowers. 

C.  Carui,  Common  Caraway,  has  a  fusiform  root,  bipinnate  leaves, 
leaflets  cut  into  linear  segments,  no  partial  involucre,  the  general 
involucre  absent  or  of  only  one  leaf.  It  is  a  native  throughout  the 
whole  of  Europe  in  meadows  and  pastures.  It  is  found  in  Great 
Britain,  but  can  only  be  regarded  as  a  naturalised  plant.  The  fruit 
of  this  plant  is  known  in  shops  by  the  name  of  caraway  seeds. 
[Carum  Cartji,  in  Arts  and  Sc.  Div.]  The  leaves  of  this  plant  are 
frequently  used  in  spring  to  put  in  soups,  and  the  roots  are  boiled  and 
eaten  as  parsnips,  to  which  some  persons  prefer  them. 

Several  varieties  have  been  described  by  botanists.  One  of  these 
is  the  American  species  C.  C.  elongatum,  which  has  the  segments  of 
the  leaves  linear  elongated. 

C.  verticillatum  has  the  general  and  partial  involucres  of  many 
leaves,  the  leaves  pinnate,  and  the  leaflets  linear.  The  segments  of 
the  leaflets  spread  in  such  a  way  as  to  appear  whorled ;  hence  the 
trivial  name.  It  is  a  native  of  the  western  parts  of  Europe.  In  Great 
Britain  and  Ireland  it  occurs  as  a  rare  plant  in  damp  hilly  pastures. 

C.  bulbocastanum  of  Koch,  is  the  Bunium  bulbocastanum  of  Linnicus. 
[Bunium.]    It  is  the  Scandix  and  Sium  bulbocaitanum  of  Sprengel 
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and  Moench.  Babington,  in  his  '  Manual,'  lias  restored  the  Linntcan 
species.    (Babington,  Manual  of  British  Botany.) 

CARU'NCULA,  a  name  applied  by  botanists  to  protuberances 
found  occasionally  surrounding  the  hilum  of  a  seed.  It  is  sometimes 
aiso  called  a  Strophiloa.  Parts  of  this  kind  occur  on  the  seeds  of 
Euphorbia  Lathyris. 

CA'RYA,  a  genus  of  plants  belonging  to  the  natural  order  Juglan- 
dacea.  The  species  are  North  American  trees,  comprehending  the 
various  kinds  of  Hickory.  This  genus  was  formerly  combined  with 
Juqlans,  or  the  true  Walnut ;  but  it  is  distinguished  by  the  shell  of  its 
nuts  not  being  deeply  furrowed,  and  by  the  catkins  of  the  male  flowers 
growing  in  threes.  This  must  not  be  confounded  with  Carey  a,  a  genus 
of  Indian  Myrtaceos. 

Several  species  of  Hickory  are  recognised  by  botanists ;  but,  accord- 
ing to  Michaux,  the  timber  of  all  of  them  is  so  similar  in  quality  that 
it  is  impossible  to  distinguish  it.  The  bark  of  the  Hickory  is  in  all  cases 
remarkable  for  the  lozenge-shaped  arrangement  of  its  woody  tissue. 
The  wood  is  coarse-grained,  very  heavy,  exceedingly  tough  and  strong, 
and  red  at  the  heart ;  but  on  the  other  hand  it  decays  quickly  when 
exposed  to  the  weather,  and  it  is  subject  to  be  attacked  by  worms. 
It  is  on  these  accounts  chiefly  employed  for  the  shafts  and  springs  of 
carriages,  for  large  screws,  such  as  those  of  bookbinders'  presses,  for 
bows,  chair-backs,  whip-handles,  wooden-cogged  wheels,  hoops  for 
casks,  and  a  variety  of  similar  purposes.  When  burnt,  hickory-wood 
consumes  slowly,  gives  out  a  great  heat,  and  forms  a  heavy  coal,  which 
remains  glowing  for  a  long  while.  It  is  considered  to  be  upon  the 
whole  the  best  of  all  woods  for  fuel :  it  has  however  the  fault  of 
crackling  and  scattering  about  its  sparks. 

C.  olivaformis,  the  Pecan  or  Pecana  Nut  (Juglans  angustifolia, 
'Hortus  Kewensis').  This  is  a  swamp  species,  with  a  slender  stem, 
sometimes  as  much  as  70  feet  high.  Its  leaves  are  a  foot  to  18  inches 
long ;  their  stalks  are  downy ;  the  leaflets,  which  are  2  or  3  inches 
long,  or  as  much  as  5  inches  on  very  strong  shoots,  are  taper-pointed 
and  firmly  serrated.  Their  nuts  are  oblong,  very  smooth,  angular  in 
only  a  slight  degree,  about  1\  inch  long,  and  thinner  shelled  than  the 
other  sorts.  The  kernel  is  good  to  eat,  and  by  far  the  best  of  the 
hickories;  on  this  account  the  nuts  are  a  small  article  of  North 
American  trade.  The  Pecan  Nut  is  found  in  Upper  Louisiana  and 
New  Orleans.  It  is  common  on  the  banks  of  rivers  in  Missouri, 
Illinois,  and  Arkansas.  It  does  not  occur,  except  in  straggling  speci- 
mens, more  than  200  miles  above  the  mouth  of  the  Ohio. 

C.  sulcata  (Juglans  laciniosa,  Michaux),  Thick-Shell-Bark  Hickory, 
Springfield  or  Gloucester  Nut,  is  very  common  in  all  the  low  grounds, 
adjoining  the  Ohio  and  its  tributaries,  where,  along  with  three-thorned 
gleditschias,  black  walnuts,  Virginian  bird-cherries,  American  elms, 
planes,  and  different  species  of  Acer,  it  forms  dense  forests;  it  is 
seldom  found  west  of  the  Alleghanies.  Its  trunk  is  as  much  as  80 
feet  high,  on  which  it  has  a  noble  spreading  head.  Its  bark,  like  that 
of  some  of  the  other  hickories,  strips  off  in  ribands  from  1  to  3  feet 
long,  which  separate  at  their  extremities  and  curl  backwards,  finally 
adhering  to  the  trunk  only  by  their  middle.  The  leaves  vary  in 
length  from  8  to  20  inches ;  in  form  they  are  very  like  those  of  C.  alba, 
but  they  usually  have  six  or  eight  leaflets  instead  of  four,  which  is 
the  invariable  number  in  that  species.  The  nuts  are  oblong,  sharp- 
pointed  at  each  end,  with  four  elevated  angles,  and  a  thick  shell  of 
a  yellowish-brown  colour,  not  white  as  in  C.  alba.  They  are  brought 
to  market  in  North  America  under  some  of  the  names  mentioned 
above. 

C.  alba  (Juglans  squamosa,  Michaux),  AVhite-Shell-Bark,  Shag-Bark, 
Scaly-Bark  Hickory.  The  shaggy  appearance  of  the  bark  adverted 
to  in  speaking  of  the  last  species  has  caused  the  above  names  to  be 
applied  to  this  common  species.  It  extends  from  South  Carolina  to 
the  neighbourhood  of  Portland  in  the  state  of  New  Hampshire,  where 
it  is  said  to  disappear.  It  is  the  most  slender-stemmed  of  all  the 
hickories,  its  trunk  being  sometimes  80  or  90  feet  high  and  not  more 
than  2  feet  in  diameter,  and  is  described  as  a  magnificent  tree  in  its 
native  forests.  The  young  buds  are  woody,  and  slightly  orange- 
coloured.  The  leaves  are  often  20  inches  long  ;  they  have  only  four 
leaflets  and  an  odd  one,  which  are  smooth  and  bright  green  above, 
finely  downy  on  the  under  side,  and  serrated  at  the  edge.  The  nuts 
are  whitish,  nearly  round,  hardly  pointed  at  each  end,  angular,  com- 
pressed, thick-shelled,  remarkably  small  in  proportion  to  the  size  of 
the  fruit  with  its  fleshy  rind  upon  it.  The  kernel  is  next  in  quality 
to  that  of  the  Pecan  Nut.  They  form  a  common  article  of  market 
commerce. 

C.  tomentosa,  Mocker-Nut  Hickory,  so  called  in  consequence  of  the 
smallness  of  the  kernel  compared  with  the  size  of  the  nut.  Its  leaflets 
are  from  7  to  9  in  number,  slightly  round,  very  downy  on  the  under 
side  ;  they  become  bright-yellow  in  the  autumn.  The  leaf -buds  are 
thick,  short,  whitish-gray,  and  very  hard  in  the  winter  season.  The 
nuts  are  sessile,  roundish,  and  inclosed  in  a  rind  which  only  opens 
half-way  to  let  them  drop  out ;  they  are  light-brown,  angular,  and 
very  little  pointed.  The  bark  of  this  species  does  not  scale  off,  but 
rends  into  deep  fissures.  It  grows  the  slowest  of  all  the  hickories, 
and  is  found  chiefly  in  forests  from  New  England  to  Virginia  and  in 
the  Alleghanies ;  Pursh  says  in  fertile  soils,  but  Michaux  adds  that 
it  nevertheless  is  the  only  hickory  which  makes  its  appearance  in 
those  sterile  tracts  called  pine-barrens,  where  however  it  is  only  a 


scrubby  bush.  In  the  most  favourable  situations  it  rarely  grows 
more  than  60  feet  high,  and  is  usually  a  gnarled  inelegant  tree. 
Nuttall  mentions  a  variety  of  this  species  as  occurring  a  few  mile3 
from  Philadelphia,  with  "  fruit  nearly  twice  the  ordinary  Bize,  as  large 
as  aD  apple." 

C.  microcarpa.  Leaflets  about  five,  oblong-lanceolate,  sharply 
serrate,  and  obviously  tapered  to  the  point ;  smooth  on  each  side, 
glandular  beneath.  Fruit  roundish,  with  a  small  thin-shelled  nut, 
which  is  somewhat  quadrangular  and  abruptly  rounded  at  the  end, 
with  a  very  small  point.  According  to  Nuttall  this  is  found  wild 
on  the  banks  of  the  Schuylkill,  in  the  vicinity  of  Philadelphia,  where 
it  forms  a  large  tree  with  an  even  bark.  The  fruit  is  much  like  that 
of  C.  tomentosa,  and  eatable,  but  very  small,  not  exceeding  the  size  of 
a  nutmeg. 

C.  amara,  Bitter  Nut,  or  Swamp  Hickory  ;  found  from  the  state  of 
Vermont  in  the  north,  as  far  as  the  most  southern  parts  of  the  Ame- 
rican Union.  In  woods  near  New  York,  Michaux  measured  several 
individuals  which  were  10  or  12  feet  in  circumference,  and  from  70 
to  80  feet  high  ;  but  in  general  it  is  smaller.  It  is  the  latest  in  leafing 
of  all  the  hickories.  The  leaflets  are  from  7  to  9  in  number,  smooth, 
coarsely  and  irregularly  serrated,  long,  lanceolate,  and  more  wrinkled 
than  in  other  species.  The  fruit  is  small,  roundish,  with  a  thin  rind ; 
the  nuts  are  obovate,  depressed  at  the  end,  with  a  central  projecting 
point ;  they  have  no  angles,  and  are  broader  than  they  are  long ;  the 
shell  is  thin  and  brittle,  and  the  kernel  so  bitter  and  austere  that  even 
squirrels  refuse  to  eat  it.  This  species  is  easily  known  in  winter  by 
its  yellow  buds. 

C.  aquatica,  found  only  in  the  lower  parts  of  the  southern  states  of 
the  American  Union,  in  swamps,  and  by  the  side  of  ditches  surround- 
ing rice-fields,  along  with  red  maples,  deciduous  cypresses,  and  Carolina 
poplars.  It  is  readily  known  by  its  very  narrow  taper-pointed  leaflets, 
which  vary  in  number  from  9  to  11.  Its  fruit  is  small,  ovate,  tuber- 
culated,  angular,  and  placed  upon  stalks  in  little  clusters.  The  nuts 
are  bright  brown,  ovate,  angular,  but  little  pointed  at  either  end  ; 
they  are  very  thin-shelled,  and  contain  an  extremely  little  kernel. 
The  tree  grows  from  40  to  50  feet  high,  and  is  of  much  less  value 
than  the  other  species. 

C.  porcina,  the  Pig-Nut  Hickory,  or  Hog-Nut.  This  is  most  com- 
mon in  the  middle  states,  beginning  with  Lancaster  County,  Penn- 
sylvania, in  the  north.  It  is  one  of  the  largest  trees  in  the  United 
States,  growing  to  the  height  of  70  or  80  feet,  with  a  diameter  of  3 
or  4  feet.  Its  brown  shoots  and  oval  very  small  buds  distinguish  it 
in  winter.  The  leaflets  are  lanceolate,  very  taper-pointed,  regularly 
serrated,  and  from  3  to  7  in  number ;  they  are  quite  smooth  on  each 
side,  and  on  vigorous  shoots  in  shady  places  their  stalks  are  violet. 
The  fruit  is  sessile,  and  varies  in  form  from  pyriform  to  spherical : 
its  little  nuts  correspond  in  this  respect  with  their  rind  ;  they  are 
scarcely  at  all  angular,  and  always  rounded  at  the  apex,  with  a  sharp 
point ;  the  shell  is  very  thick  and  hard  ;  the  kernel  sweet  but  small, 
and  difficult  to  extract. 

C.  myristica>formis,  Nutmeg  Hickory.  This  is  a  little  brown  species, 
of  which  Michaux  obtained  a  single  branch  with  about  30  nuts  at 
Charlestowu  from  a  negro  gardener,  who  procured  them  in  the  neigh- 
bourhood of  that  city.  Its  leaves  are  like  those  of  O.  aquatica,  but 
not  quite  so  long  and  narrow.  The  fruit  is  sessile,  oval,  tuberculated, 
and  contains  a  small  smooth  brown  striated  nut,  with  an  exceed- 
ingly thick  shell,  and  a  veiy  small  kernel.  Elliott,  who  resided  near 
Charlestown,  and  wrote  on  the  plants  of  Carolina,  could  never  gain 
any  further  intelligence  of  this  plant. 

(Michaux,  Arbrcs  Forestiers  de  I' Amerique  Septentrionale.) 

CARYO'CAR,  the  only  genus  of  the  natural  order  Rhizobolacea:, 
one  of  whose  species  yields  the  Butter-Nuts  of  the  London  fruiterers' 
shops.  One  species  is  described  by  Aublet,  under  the  name  of  Pclcea 
butyrosa,  as  a  large  tree  with  a  trunk  80  feet  high,  and  3  feet  in  dia- 
meter. The  berries  are  covered  by  a  rind  two  or  three  lines  thick, 
and  consisting  internally  of  a  buttery  yellowish  substance,  which 
melts  between  the  fingers,  and  which  is  sometimes  used  in  cooking 
instead  of  animal  butter.  Under  the  rind  lies  a  stone  covered  all 
over  with  slender  stings,  which  easily  separate,  and  become  very  trou- 
blesome to  those  who  open  the  stones;  within  is  a  kidney-shaped 
kernel  covered  with  a  brownish  membrane,  and  very  good  to  eat ;  it 
is  commonly  served  at  table.  It  is  called  Pekea  by  the  blacks  in 
the  neighbourhood  of  Oyapoco  in  French  Guyana,  where  it  is  much 
cultivated.  The  species  that  furnishes  the  Butter-Nuts  of  the  London 
markets  is  much  like  this,  but  is  called  Tata-youba  by  the  natives 
of  Guyana,  and  differs  in  having  no  stings  upon  the  surface  of  the 
stone  of  its  fruit :  this  is  the  Pekea  tuberculosa  of  Aublet ;  the  Caryo- 
car  tomeiitosum  of  modern  botanists. 

Another  species,  the  Caryocar  nuciferum,  bears  what  are  called  the 
Suwarrow,  or  more  properly  Saouari,  Nuts  of  commerce.  It  has  only 
three  leaflets  to  each  leaf,  each  with  a  toothed  margin  and  a  taper- 
pointed  extremity  ;  the  flowers  are  very  large,  deep  brown  externally 
and  rich  crimson  in  the  inside ;  the  fruit  is  in  form  like  an  egg, 
covered  with  a  thick  rough  brown  rind,  beneath  which  is  a  soft 
greenish  buttery  substance.  The  nut  has  a  stinging  surface,  and 
contains  a  very  excellent  kernel,  from  which  may  be  extracted  an  oil 
like  that  from  sweet  almonds. 

CARYOCATACTES.  [Nucifraga.] 
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CARYO'CRINITES,  a  genus  of  Crinoidea,  from  the  Palaeozoic 
Limestone  of  North  America. 

CARYOPHYLLA'CE^E,  Gloveworts,  the  Pink  Tribe,  a  natural 
order  of  plants,  the  type  of  which  may  be  considered  the  Dianthus 
caryophyllns,  or  Common  Garden  Pink.  It  consists  of  plants  having 
narrow  opposite  undivided  leaves,  arising  from  tumours  at  the  arti- 
culations of  the  stem  ;  flowers  with  a  definite  number  of  hypogynous 
stamens  ;  a  fruit  with  a  central  placenta,  and  seeds  that  usually  have 
the  embryo  rolled  round  mealy  albumen.  The  species  are  in  many 
cases  mere  weeds.  In  no  instances  have  they  properties  of  any  im- 
portance, being  mostly  inert ;  but  are  occasionally  objects  of  cultiva- 
tion on  account  of  their  pretty  flowers,  as  is  the  case  in  the  whole 
genus  Dianthus,  and  in  several  species  of  Silene,  Agrostemma,  Lychnis, 
and  Saponaria.  The  order  has  always  been  divided  into  two  parts, 
one  of  which  has  the  sepals  combined  into  a  tube,  and  the  other  the 
sepals  wholly  distinct :  Dr.  Lindley  at  one  time  regarded  these  as 
distinct  natural  orders,  the  former  constituting  Silenaccw,  the  latter 
Ahinacece.  Of  these  the  last-mentioned  is  very  near  Illecebracecc,  and 
formerly  contained  species  that  are  now  known  to  belong  to  that 
order.  The  other  members  of  this  family  have  relations  with  Mai- 
vacece  and  Geraniacece.  The  most  important  application  of  any  of  the 
species  is  the  use  of  Saponaria,  Soapwort,  for  washing.  The  order 
contains  43  genera  and  upwards  of  1000  species.  [Lychnis;  Saton- 
aria  ;  Silene  ;  Stellaria  ;  Sfergula.] 


Lychnis  (jran<Uj\ji'a. 
1,  Unexpanded  flower;  2,  calyx;  S,  pistil  and  stamens;  4,  a  petal,  with 
stamen  attached  ;  5,  anther  impregnated  ;  6,  a  back  view  of  the  same  ;  7,  fruit, 
with  calyx  remaining  after  impregnation  ;  8,  the  same  without  the  calyx,  and 
as  it  opens  when  mature  ;  9,  the  same  cut  horizontally. 

CARYO'PHYLLIA,  a  genus  of  Corals  of  the  section  Madrephyllicea 
of  De  Blainville.  [Madrephyllicea.] 

CARYO'TA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Palms.  It  has  pinnated  leaves  and  wedge-shaped  leaflets,  strongly 
toothed  at  the  extremity  ;  monoecious  polyandrous  flowers ;  a  some- 
what peltate  stigma;  and  a  1-  or  2-seeded  pulpy  fruit,  with  the 
embryo  near  the  point  of  the  albumen.  The  best  known  species, 
Caryota  wrens,  is  a  native  of  most  of  the  tropical  parts  of  Asia, 
especially  in  mountainous  situations,  where,  according  to  Roxburgh, 
it  grows  to  be  one  of  the  largest  of  the  Palm  Tribe.  Its  trunk  is 
described  as  being  60  feet  high,  thick  in  proportion,  and  slightly 
marked  with  annular  scars,  produced  by  the  fall  of  its  leaves.  Its 
wood  is  so  hard  as  to  be  cut  with  some  difficulty,  and  is  consequently 
of  considerable  value,  provided  the  soft  sap-wood  in  the  centre  is 
scraped  away.  Its  leaves  are  pinnate,  the  leaflets  obliquely  triangular, 
the  apex  of  the  triangle  being  the  point  where  they  are  attached  to 
the  stalk  ;  their  end  is  irregularly  toothed,  as  if  bitten  or  gnawed  by 
an  animal  (technically  prsernorse) ;  and  their  general  appearance  is  on 
this  account  so  remarkable  that  Rumf  compares  them  not  inaptly  to 
the  fin  of  a  fish.  The  mass  of  flowei'3  (spadix)  is  said  to  be  from  6  to 
16  feet  long,  divided  into  many  simple  branches,  which  are  pretty 
thickly  covered  with  innumerable  sessile  flowers.    The  fruit  is  called 
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a  berry,  1-celled,  roundish,  about  the  size  of  a  plum,  with  a  thin 
yellow  rind,  so  acrid  that  it  produces  a  severe  sensation  of  burning 
if  applied  to  the  skin ;  and  hence  its  name,  wrens.  It  is  generally 
stated,  apparently  upon  the  authority  of  Rumf,  that  this  noble  species 


Caryota  wens.    A  portion  of  the  spadix. 

of  palm  yields  no  sap  fit  for  manufacture  into  wine,  and  that  the  saga 
obtained  from  the  soft  central  part  of  its  stem  is  of  such  inferior 
quality  as  only  to  be  employed  in  times  of  famine.    Roxburgh  how- 
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ever  gives  a  very  different  account  of  it.  He  says  : — "  This  tree  is 
highly  valuable  to  the  natives  of  the  countries  where  it  grows  in 
plenty ;  it  yields  them  during  the  hot  Beason  an  immense  quantity 
of  toddy,  or  palm-wine.  I  have  been  informed  that  the  best  trees 
will  yield  at  the  rate  of  100  pints  in  the  24  hours.  The  pith,  or  fari- 
naceous part,  of  the  trunk  of  old  trees  is  said  to  be  equal  to  the  best 
sago ;  the  natives  make  it  into  bread,  and  boil  it  into  thick  gruel.  I 
have  reason  to  believe  this  substance  to  be  highly  nutritious.  I  have 
eaten  the  gruel,  and  think  it  fully  as  palatable  as  that  obtained  from 
the  Malay  countries."  This  remarkable  tree  is  not  uncommon  in 
this  country  in  hot-houses  where  palms  are  cultivated. 

CASCARILLA,  an  aromatic  bark  yielded  by  more  than  one  species 
of  Croton,  a  genus  of  plants  belonging  to  the  natural  order  Euphor- 
biacew.  [Croton.] 

CASEARIA,  one  of  the  five  genera  of  plants  constituting  the 
natural  order  Samydacew.  Several  of  the  species  are  used  medici- 
nally. The  leaves  of  C.  ulmifolia  are  astringent,  and  in  the  Brazils 
are  applied  to  recent  wounds.  A  decoction  of  the  leaves  of  C.  lingua, 
called  by  the  Brazilians  Cha  de  Frade  and  Lingua  de  Fin,  is  used  in 
fevers  and  inflammatory  disorders.  C.  astringent  is  used  as  an  external 
application  on  account  of  its  astringent  properties.  C.  Anavinga,  an 
Indian  species,  is  bitter.  The  leaves  of  G.  esculerita  are  eaten,  but  the 
root  is  bitter  and  purgative.    (Lindley,  Vegetable  Kingdom.) 

CASHEW-NUT.  [Anacaediace^e.] 
•  CASSA'VA,  or  Manioc,  a  nutritious  fecula  obtained  from  the  roots 
of  Jatropha  or  Janipha  Manihot,  and  some  allied  species.  This  plant 
belongs  to  the  natural  order  Euphorbiaceca,  and  abounds  in  a  highly 
poisonous  juice,  which  contains  Hydrocyanic  or  Prussic  Acid,  so  that 
very  small  doses  produce  the  most  dangerous  consequences.  The 
acid  however  is  easily  driven  off  by  heat,  and  consequently  there  is 
no  practical  difficulty  in  procuring  the  nutritious  substance  in  a  pure 
state.  In  order  to  effect  this  the  roots  are  peeled,  well  washed,  and 
then  ground  between  millstones  till  they  are  reduced  to  the  state  of 
paste.  This  is  subjected  to  pressure  for  the  purpose  of  depriving  it 
as  far  as  possible  of  the  juice  ;  the  residue  is  placed  in  vessels  over  a 
brisk  and  regular  fire,  and  continually  stirred  until  it  becomes  dry ; 
it  then  acquires  a  granular  appearance,  is  gradually  cooled,  and  after- 
wards packed  in  barrels,  when  it  may  be  preserved  for  a  great  length 
of  time.  Half  a  pound  of  this-  substance  daily  is  said  to  be  sufficient 
to  support  a  vigorous  man.  Tapioca  is  a  preparation  of  Cassava,  but 
contains  less  nutritive  matter.  Tapioca  consists  almost  entirely  of 
starch. 

CA'SSIA  (from  the  Greek  Kaaaia),  a  genus  of  plants  belonging  to 
the  natural  order  Leguminosce.  It  consists  of  a  large  number  of 
species,  chiefly  inhabiting  the  tropical  or  temperate  parts  of  the 
world,  and  including  among  them  the  plants  that  produce  the  Senna 
leaves  so  commonly  employed  as  a  purgative.  The  genus  Cassia 
belongs  to  the  sub-order  Casalpiniece  of  Lcguminoscc,  and  is  character- 
ised by  De  Candolle  as  follows  : — Calyx  consisting  of  five  sepals  which 
scarcely  adhere  at  their  base,  but  are  more  or  less  irregular.  Petals 
five,  unequal  in  size ;  staniens  ten,  distinct  from  each  other ;  the 
three  lowest  being  the  longest,  the  four  intermediate  ones  shorter  and 
sti-aight,  and  the  three  uppermost  deformed ;  such  of  the  anthers  as 
are  perfect  open  at  the  point;  ovary  stalked,  usually  curved  ;  legume 
variable  in  form  ;  the  species  consist  of  trees,  shrubs,  or  mere  herbs ; 
the  leaves  are  simply  and  abruptly  pinnated,  and  usually  bear  glands 
on  their  stalks ;  the  leaflets  are  opposite  each  other.  Between  200 
and  300  species  are  described  by  botanists. 

C.  acntifolia,  a  small  under-shrub,  with  ovate  lanceolate  sharp- 
pointed  leaflets,  yellow  flowers  in  terminal  erect  racemes,  and 
compressed  velvety  legumes  an  inch  long  and  half  an  inch  broad. 
It  is  found  wild  in  Egypt,  Sennaar,  and  Abyssinia,  and  forms  an 
important  article  in  the  commerce  of  those  countries.  It  is  chiefly 
sent  to  Alexandria  for  shipment,  whence  it  has  gained  the  name  of 
Alexandrian  Senna  among  the  drug-merchants.  It  is  considered  the 
most  valuable  of  all  the  sennas. 

C.  obovata,  Aleppo  Senna,  has  obovate  very-blunt  leaflets,  and 
curved  pods,  with  a  very  slight  covering  of  down.  The  flowers  are 
pale  yellow.  It  is  common  in  the  same  countries  as  the  last,  and 
mixed  with  it  in  commerce ;  it  however  chiefly  constitutes  the 
Aleppo  Senna. 

C.  lanceolata.  Leaflets  very  narrow  and  acute ;  pods  piano- 
compressed,  straightish,  a  little  tumid  in  the  middle.  Found  wild 
in  Arabia,  whence  it  is  exported  under  the  name  of  Senna  of  Mecca. 
It  is  a  good  deal  cultivated  in  India,  on  which  account,  and  from  its 
being  usually  shipped  for  Europe  from  Indian  ports,  it  has  acquired 
the  name  of  East  Indian  Senna  in  the  market.  As  a  species  it 
appears  to  differ  very  little  if  at  all  from  G.  acutifolia. 

Of  the  different  species  of  Cassia  mentioned  above  only  the  leaves 
are  used  in  medicine.  C.  Fistula  and  other  species  are  now  referred 
to  Caihartocarpus.  [Cathartocarpus.] 

The  leaflets  of  several  different  species  of  Cassia  belonging  to  the 
section  Senna  constitute  the  various  kinds  of  Senna  called  Senna 
leaves.  In  addition  to  the  leaflets,  the  leaf-stalks  and  pods  are 
frequently  present,  especially  in  the  Alexandrian  Senna,  which  contains 
also  the  leaves  and  pods  of  Tcphrosia  Apollinca,  and  the  leaves,  but 
rarely  the  follicles,  of  Cynanchum  Arghel,  Delile  (C.  olcwfolium, 
Nectoux),  a  plant  belonging  to  the  natural  order  Apocynacecc, 


which  possesses  deleterious  properties.  The  leaves  of  this  last-named 
plant  constitute  two  parts  in  ten  of  the  Senna  of  Alexandria.  The 
Tripoli  Senna  is  free  from  it,  as  is  likewise  the  Trinivelly  Senna, 
which  is  now  the  best  and  cheapest  in  the  markets  of  this  country, 
and  should  always  be  preferred,  as  much  of  the  griping  tendency  ot 
common  Senna  is  due  to  the  presence  of  the  Argel  leaves.  The  Senna 
Leaves  met  with  in  the  continental  markets  or  shops  are  frequently 
adulterated  with  the  leaves  and  berries  of  the  Coriiiria  myrtifolia,  a 
very  poisonous  plant. 

When  free  from  adulterations,  Senna  furnishes  a  most  valuable 
purgative  medicine;  but  when  impure,  its  action  is  accompanied  with 
nausea,  griping,  and  other  unpleasant  symptoms.  It  is  desirable 
therefore  to  free  it  from  impurities  before  administering  it  or  sub- 
jecting it  to  the  action  of  water  to  form  an  infusion.  [Senna,  in  Arts 
and  Sc.  Dry.] 

CASSIA  BUDS.  The  unexpanded  flowers,  when  they  have 
attained  about  a  fourth  of  their  complete  size,  of  a  species  of  Cinna- 
momum,  are  collected  and  sold  under  this  name.  Much  diversity  of 
opinion  exists  respecting  the  particular  species  of  plant  which  yields 
this  article.  Professor  C.  Q.  Nees  von  Esenbeck  (who  is  perhaps  the 
best  authority)  says  it  is  chiefly  C.  aromaticum  (Nees),  and  partially 
C.  dulce  (Nees),  Laurus  dulcis  (Roxb.),  Cinnamomum  Chinense  (Blum.) ; 
while  Dr.  Th.  Fr.  Ludwig  Nees  von  Esenbeck  ascribes  it  to  Laurus 
Tamala,  (Hamilton,  'Linn.  Trans.'  xiii.  p.  556,  the  L.  Cassia^  '  Hort. 
Beng.'),  and  Dierbach  to  the  L.  Cubeba  (Lour.),  which  last  supposition 
is  at  variance  with  the  statement  of  Louriero  ('  Flora  Cochinensis,' 
p.  310),  respecting  the  action  of  the  berries  of  that  species. 

Cassia  Buds  have  the  appearance  of  nails  with  heads  of  different 
sizes  and  shapes,  according  to  the  period  of  growth  when  collected. 
But  an  artificial  process  is  employed  by  the  Chinese  collectors,  of 
pressing  the  top  against  a  flat  hard  body,  by  which  the  ovary  or  fruit 
is  prevented  falling  out.  Externally  they  are  of  a  dark  or  grayish- 
brown  ;  the  fruit,  which  is  within,  is  of  a  bright  brown.  The  taste 
and  odour  resemble  cinnamon.  By  distillation  they  yield  a  heavy 
3Tellowish-coloured  oil.  It  was  at  one  time  supposed  that  an  inferior 
sort,  nearly  devoid  of  taste,  which  is  met  with  in  commerce,  was  the 
genuine,  which  had  been  previously  deprived  of  its  oil ;  but  Martius 
showed  that  this  was  a  spurious  kind,  which  is  distinguished  from 
the  true  by  having  the  upper  part  of  the  calyx  marked  by  six  slits  or 
incisions.  It  is  moreover  not  so  round  as  the  true  sort,  and  is 
furnished  with  a  longer  foot-stalk.  It  should  be  remembered  that 
the  term  Cassia  used  here  has  no  relation  to  the  genus  which  yields 
the  Sennas  of  commerce.  [Cassia.] 

The  uses  of  Cassia  Buds  are  the  same  as  those  of  cinnamon  and 
cloves. 

CA'SSICUS,  a  genus  of  Passerine  Birds,  of  the  family  Conirostres, 
allied  to  the  Beef-Eaters  and  Starlings.  They  are  distinguished, 
among  other  characters,  by  their  large,  conical,  and  sharply  pointed 
beaks.  The  species  of  Cassicus  are  all  inhabitants  of  America.  They 
are  gregarious,  and  feed  upon  grain  and  insects. 

CA'SSIDA,  a  genus  of  Coleopterous  Insects  of  the  family  Cassidiadce. 
It  has  the  following  characters : — Body  generally  somewhat  oval  or 
orbicular,  and  sometimes  nearly  square  :  thorax  semicircular  or 
forming  the  segment  of  a  circle,  the  margins  projecting  considerably 
beyond  and  covering  the  head  ;  the  elytra  also  have  the  margins 
projecting,  and  forming  as  it  were  a  kind  of  shield  to  the  body ; 
mandibles  with  several  small  notches ;  the  exterior  maxillary  lobe  ad 
long  as  the  iuner  one.  [Cyclica.] 

CASSIDI'AD^E,  Leach  (Cassidaria',  Latreille),  a  family  of  Coleop- 
terous Insects  of  the  section  Cyclica  of  Latreille.  [Cyclica.] 

The  species  of  this  family  are  distinguished  by  their  having  the 
antenna;  rather  short,  filiform  or  slightly  thickened  towards  the  apex, 
placed  on  the  anterior  part  of  the  head,  and  almost  close  together. 
The  legs  are  short  and  contractile  ;  the  tarsi  are  flattened,  soft,  and 
velvet-like  beneath ;  the  penultimate  joint  bilobed,  the  lobes  completely 
inclosing  the  terminal  joint ;  body  generally  very  flat. 

CASSOWARY.  [STRUTHIONIDiE.] 

CASTA'NEA,  a  genus  of  plants  belonging  to  the  natural  order 
Corylaceo?,  one  of  the  species  is  the  Sweet  Chestnut.  From  the' 
similarity  in  their  name- one  would  be  disposed  to  believe  that  the 
genus  to  which  Horse-Chestnuts  belong  was  nearly  related  to  this  ; 
they  are  however  extremely  different  in  everything  except  the  un- 
important circumstances  of  the  fruit  of  both  being  prickly  ;  and  even 
in  regard  to  this,  their  resemblance  is  more  apparent  than  real,  for  the 
prickly  part  of  the  fruit  of  Castanca  is  an  involucre,  while  that  of 
the  Horse-Chestnut  4s  a  pericarp  ;  and  the  so-called  seeds  of  Castanca 
are  seed-vessels,  while  the  parts  which  in  the  Horse-Chestnut  correspond 
with  these  are  really  seeds.  [^Escdlus.] 

C.  vesca  (C.  vulgaris,  Lam.),  the  Sweet  Chestnut,  or  Spanish 
Chestnut,  is  a  deciduous  tree  of  considerable  size,  with  long  shining 
serrated  sharp-pointed  leaves,  clusters  of  long  spikes  of  pale  greenish- 
yellow  unisexual  minute  flowers,  having  no  corolla,  and  fruits  con- 
sisting of  a  roundish  prickly  husk  or  involucre,  technically  called  a 
cupula,  and  analogous  to  the  cup  of  the  acorn  or  the  beard  of  the 
filbert,  in  which  are  contained  one  or  more  dark -brown  ovate  sharp- 
pointed  nuts,  each  of  which  conceals  a  large  single  seed,  and  is  tipped 
by  the  remains  of  several  rigid  styles.  The  seeds  contain  a  large 
quantity  of  nutritive  starchy  matter,  of  a  sweet  flavour,  on  which 
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account  Chestnuts  are  extensively  used  as  food  in  the  countries  where 
the  tree  abounds.  In  all  Spain,  the  southern  parts  of  France,  Italy, 
and  the  adjacent  countries,  Sweet  Chestnuts,  either  raw,  or  roasted, 
or  ground  into  flour,  or  prepared  in  some  other  way,  form  a  common 
article  of  diet.  It  is  however  not  the  wild  Castanea  which  furnishes 
the  nuts  that  are  principally  consumed  in  the  south  of  Europe,  and 
exclusively  exported  to  more  northern  countries,  but  a  number  of 
cultivated  varieties,  the  nuts  of  which  are  larger,  and  the  seeds 
Bweeter ;  of  these  the  most  remarkable  are  the  Corive,  the  Gauiaude, 
the  Egalade,  and  the  Marron  Cornu  of  the  south  of  France.  The 
Sweet  Chestnut  is  a  native  of  all  the  southern  parts  of  Europe, 
extending  eastward  to  the  Caucasus,  beyond  which  it  hardly  passes 
in  Asia.  In  North  America  it  occurs  wild  in  great  abundance  in  the 
hilly  and  mountainous  parts  of  Virginia,  the  two  Carolinas,  and 
Georgia,  as  well  as  other  districts,  not  however  reaching  beyond  New 
Hampshire  to  the  north.  Michaux  distinguishes  the  American  from 
the  European  Chestnut  as  a  peculiar  species,  but  hardly  upon  sufficient 
grounds.  It  is  always  incjuded  as  a  wild  plant  in  our  English  Floras, 
but  upon  no  sort  of  authority.  It  is  said  indeed  that  its  timber  forms 
a  considerable  part  of  our  oldest  buildings,  and  that  it  has  been 
ascertained  to  be  the  material  out  of  which  were  constructed  the 
ancient  piles  that  have  from  time  to  time  been  taken  from  the  Thames, 
the  roof  of  Westminster  Abbey,  the  church  of  St.  Nicholas  at  Great 
Yarmouth,  erected  in  the  reign  of  William  Rufus,  and  the  timbers  of 
other  places ;  but  these  statements  have  arisen  from  the  singular 
mistake  of  confounding  the  timber  of  Quercus  scssilijlora  with  that  of 
Castanea  vesca ;  it  is  to  the  former  that  are  to  be  referred  all  the 
supposed  cases  of  ancient  chestnut  wood  found  in  English  buildings. 
[Quercus.]  The  Sweet  Chestnut  in  its  wild  state  acquires  an  unusual 
size.  On  -<Etna,  where  it  constitutes  forests,  there  are  trees  of  great 
antiquity,  one  of  which,  called  the  Hundred-Horse  Chestnut,  from 
its  being  able  to  contain  a  hundred  mounted  men  in  its  hollow,  has  or 
had  a  circumference  of  above  160  feet ;  and  in  the  department  of  the 
Cher,  near  Sancerre,  there  is  still  standing  a  tree  of  this  species,  which 
at  6  feet  from  the  ground  measures  more  than  30  feet  in  circum- 
ference, and  is  to  all  appearance  still  sound.  It  is  stated  that  600 
years  ago  this  was  called  the  Great  Chestnut-Tree,  and  its  actual  age 
is  computed  at  1000  years.  The  wood  of  the  chestnut  is  well  suited 
for  paling  or  piles,  as  it  resists  well  the  influence  of  water ;  it  is  also 
\ised  for  mill-timber  and  for  water-works,  but  it  is  not  in  this  country 
of  much  importance. 

Several  varieties  are  cultivated  in  this  country,  among  which  are  a 
shining-leaved,  a  variegated,  and  a  cut-leaved  sort;  they  are  multiplied 
by  grafting  on  the  common  Sweet  Chestnut. 

C.  pumila,  the  Chinquapin-Nut,  is  a  shrub  rather  than  a  tree, 
with  leaves  hoary  on  the  underside,  and  small  sweet  nuts.  It  is  a 
native  of  the  United  States  of  North  America,  especially  in  damp 
mountainous  situations  on  a  gravelly  soil. 

There  are  other  species  in  India  and  on  the  west  coast  of  North 
America. 

CASTANOSPE'RMUM,  a  genus  of  plants  belonging  to  the  natural 
order  Leguminosa>.  The  only  known  species  of  this  genus  is  described 
as  forming  a  tree  from  30  to  40  feet  high  in  the  forests  near  Moreton 
Bay  in  Australia.  It  has  unequally-pinnated  leaves,  with  elliptical 
ovate  acuminate  entire  smooth  leaflets.  The  flowers  are  papiliona- 
ceous, and  bright  saffron-yellow.  The  pods  are  large,  solitary,  and 
pendulous,  produced  by  the  two-years'-old  wood,  obtuse,  rather 
inflated,  and  containing  from  3  to  5  large  chestnut-like  seeds.  The 
shade  afforded  by  the  foliage  is  said  to  excel  that  of  most  Australian 
trees.  By  the  natives  the  seeds  are  eaten  on  all  occasions  :  they  have 
when  roasted  the  flavour  of  a  Spanish  chestnut,  and  travellers  assert 
that  Europeans  who  have  subsisted  upon  them  have  experienced  no 
other  unpleasant  effect  than  a  slight  pain  in  the  bowels,  and  that 
only  when  the  seeds  are  eaten  raw.  They  are  however  hard, 
astringent,  and  not  at  all  better  than  acorns.  (Hooker,  Botanical 
Miscellany.) 

CA'STNIA,  a  genus  of  Lepidopterous  Insects. 

CASTOR.  [Beavee.] 

CASTOR,  a  colourless,  transparent,  feldspar-like  mineral  from  Elba. 
Its  hardness  is  6'5  and»specific  gravity  2-38  to  2'4.  It  has  the  follow- 
ing composition  : — ■ 

Silica    .....  .  78-0 

Alumina   .  18"9 

Oxides  of  Iron  and  Manganese     .       .  1*6 
Lithia,  Potash,  and  Soda  .  2"8 
CASTOREUM.  [Beaver.] 

CASUARINA'CE^E,  a  natural  order  of  Incomplete  Exogens, 
whose  branches  are  in  all  cases  long,  drooping,  green,  and  wiry,  with 
very  small  scale-like  sheaths,  in  the  room  of  leaves.  The  flowers  are 
unisexual,  and  disposed  in  verticillate  spikes  ;  they  have  neither  calyx 
nor  corolla,  are  monandrous,  and  their  ovaries  are  lenticular,  with  a 
solitary  erect  ovule.  The  fruit  consists  of  hardened  bracts,  inclosing 
the  small  fruits,  which  are  winged.  This  very  small  family,  which  is 
exclusively  Asiatic,  Australasian,  and  Polynesian,  is  allied  to  Myricacea 
and  Betulacece.  In  habit  and  in  their  striated  stems  Casuarinaccw  are 
■ike  the  arborescent  species  of  Equisetum.  The  timber  of  some  species 
forms  the  Beef-Wood  of  the  New  South  Wales  colonists,  and  is  of 
excellent  quality.     The  young  branches  and  cones  of  Casuarina 


quadrivahis,  the  She-Oak,  when  chewed  yield  a  pleasant  acid.  Cattle 
are  said  to  be  fond  of  them.  The  only  genus  is  Casuarina,  of  which 
about  20  species  have  been  described. 


The  She-Oak  (Cusua)  bin  gttadriealvit). 


1,  Male  flowers;  2,  one  of  the  same;  3,  bracts;  4,  male  flower,  without  its 
bracts  ;  5,  female  flowers  ;  C,  section  of  the  same  ;  7,  one  of  the  same  ;  8,  sec- 
tion of  the  cone;  9,  capsule ;  10,  the  same  opened;  1 1,  section  of  the  same 
12,  a  bractea  ;  13, seed;  14,  section  of  the  same;  15,  seed  without  an  envelope , 
16,  embryo. 

CAT.  [FELID2E.] 

CATABRO'SA,  a  genus  of  plants  belonging  to  the  natural  order  of 
Grasses,  and  to  the  tribe  Festucinece  of  that  order.  It  has  unequal 
very  short  glumes,  rounded  or  truncate,  without  lateral  ribs,  much 
shorter  than  the  spikelet ;  the  flowers  usually  two,  rounded  on  the 
back,  distant ;  the  outer  palea  membranous,  with  three  ribs  ending 
in  teeth,  which  do  not  quite  extend  to  the  summit,  and  are  connected 
by  the  scarious  margin ;  the  styles  terminal ;  the  upper  glume  has 
two  very  short  faint  lateral  nerves,  the  awn  absent.  This  is  a  genus 
formed  by  Palisot  de  Beauvois,  and  adopted  by  Babington  in  his 
'  Manual  of  British  Botany.'  The  only  British  species  is  the  C.  aqua- 
tica  ;  it  has  an  equal  panicle,  with  half-whorls  of  patent  branches, 
and  obtuse  broadly  linear  leaves.  It  is  found  in  ponds  and  ditches 
and  wet  sands.    (Babington,  Manual  of  Brit.  Bot.) 

CATALPA,  a  genus  of  plants  belonging  to  the  natural  order 
Bignoniacecr.  It  has  a  2-parted  calyx ;  campanulate  corolla,  with  a 
ventricose  tube,  and  an  unequal  4-lobed  limb  ;  5  stamens,  two  of 
which  are  fertile,  the  other  three  sterile ;  the  stigma  bilamellate ; 
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tlie  capsule  silique-formed,  long,  cylindrical,  2-valved ;  the  dissepi- 
ment opposite  the  valves  ;  the  seeds  membranous  at  the  margin,  with 
pappus  at  the  base  and  apex.  The  species  are  trees  with  simple 
leaves,  opposite  or  disposed  three  in  a  whorl ;  the  flowers  terminal, 
panicled. 

C.  syringcefolia  has  flat  cordate  leaves,  three  in  a  whorl.  This  plant 
is  a  native  of  North  America,  and  is  found  on  the  banks  of  the  Ohio, 
Mississippi,  and  Delaware,  also  in  the  forests  on  the  Wabash  in 
Illinois,  where  it  occurs  in  so  great  abundance  that  the  wood  is  cut 
up  for  palings.  It  is  a  low-spreading  singular-looking  tree,  with  suc- 
culent shoots,  easily  injured  by  the  frost.  The  leaves  are  large  and 
come  out  late ;  the  petals  are  white,  spotted  with  purple  and  yellow. 
It  is  a  plant  well  adapted  for  large  shrubberies.  There  is  one  in  the 
gardens  of  Gray's  Jnn,  which  is  said  to  have  been  planted  by  Lord 
Bacon.  The  name  of  the  genus  appears  to  have  been  derived  from 
the  plant  growing  on  the  banks  of  the  Catawba  River.  It  does  not  bear 
fruit  in  this  country. 

C.  longissima  has  oblong  or  ovate-lanceolate  leaves,  acuminated, 
three  in  a  whorl,  undulated.  It  is  a  tree  30  or  40  feet  in  height.  It 
contains  much  tannin  in  its  bark.  It  is  known  in  the  West  Indies, 
by  the  name  of  French  Oak,  and  the  French  call  it  Chene  Noir. 

There  are  several  other  species  of  Catalpa,  all  elegant  plants.  The 
C.  syringcefolia  thrives  well  in  common  garden  soil,  and  may  be  pro- 
pagated by  seeds  or  divisions  of  the  root.  The  other  species  grow 
well  in  a  mixture  of  loam,  peat,  and  sand,  or  any  light  rich  soil. 
Cuttings  half-ripened  root  readily  if  planted  in  sand  with  a  hand-glass 
over  them. 

CATAPHRACTUS,  a  genus  of  Fishes  to  which  some  Ichthyologists 
refer  the  Armed  Bull-Head.  [Aspidophorus.] 

CATA'STOMUS,  a  genus  of  Fishes  belonging  to  the  Abdominal 
Malacoptcrygii  and  family  Cyprinidce.  The  fishes  of  this  genus  are 
peculiar  to  the  rivers  of  North  America,  and  the  species  may  be  dis- 
tinguished from  others  of  the  Carp  section  by  their  having  the  lips 
thick  and  pendent,  and  crenated  or  fringed  at  the  edges  ;  the  dorsal 
fin  short,  as  in  the  genus  Leuciscus  (which  contains  the  Roach,  Dace, 
&c),  and  opposite  to  and  above  the  ventral  fins.  M.  Lesueur  describes 
17  species  of  this  genus  in  the  'Journal  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.' 

CATCHFLY,  a  name  applied  to  several  plants  which  have  the  pro- 
perty of  retaining  insects,  either  by  their  viscid  surface  or  by  some 
other  means.  In  Apocynum  androscemifolium,  and  some  others,  they 
are  caught  in  the  hairs  that  clothe  the  mouth  of  the  corolla  ;  in  Silent 
by  the  glutinous  substance  that  exudes  from  the  calyx  ;  in  Dioncea 
by  the  collapsing  of  the  two  sides  of  the  irritable-toothed  leaves. 
[Silene  ;  Dioncea  ;  Lychnis.] 

CATECHU,  an  extractive  matter  containing  large  quantities  of 
tannin,  obtained  from  species  of  Acacia.  [Acacia.] 

CATENI'PORA,  a  genus  of  Corals  found  only  in  the  Palaeozoic 
Strata,  and  in  Britain  only  in  Silurian  Rocks.  [Madrephyllicea.] 

CATERPILLAR,  a  name  given  to  the  larva  state  of  Butterflies  and 
Moths.  [Larva.] 

CAT-FISH.  [Anarrhicas.] 

CATHA,  a  genus  of  plants  belonging  to  the  natural  order  Celastra- 
cece.  C.  edulis  is  the  Kat  or  Khat  of  the  Arabs.  "  It  would  appear," 
says  Dr.  Lindley,  "  to  be  of  a  stimulating  character.  According  to 
Forskiihl  the  Arabs  eat  the  green  leaves  with  greediness,  believing 
them  to  have  the  power  of  causing  extreme  watchfulness,  so  that  a 
man  may  stand  sentry  all  night  long  without  drowsiness.  They  also 
regard  it  as  an  antidote  to  the  plague,  and  assert  that  a  person  wearing 
a  twig  of  it  in  his  bosom  may  go  among  the  infected  with  impunity  ; 
they  even  believe  that  the  plague  cannot  appear  in  places  where  the 
tree  is  cultivated."  ('  Vegetable  Kingdom,'  p.  587.)  At  the  same 
time  Forskiihl  adds,  "The  taste  of  the  leaves  does  not  seem  to  indicate 
such  virtues." 

CATHARTOCARPUS  (from  Ka8alpw,  to  purge,  and  ko/jtos,  fruit), 
a  genus  of  plants  belonging  to  the  natural  order  Leguminosce.  It  has 
very  blunt  sepals,  hardly  joined  at  the  base,  more  or  less  unequal; 
5  unequal  petals;  10  unequal  free  stamens,  the  three  lower  ones 
longest,  the  four  middle  ones  short  and  straight,  the  three  upper  ones 
bearing  abortive  difformed  anthers  ;  the  anthers  ovate,  opening  by 
two  chinks  at  the  apex  ;  the  ovary  stipitate  ;  the  legumes  terete  or  a 
little  compressed,  indehiscent,  woody  with  elevated  sutures,  trans- 
versely many-celled  inside,  the  cells  1 -seeded  and  filled  with  pulp  ; 
the  seeds  elliptic,  rather  compressed,  horizontal.  The  species  are  trees 
with  abruptly-pinnate  leaves  and  racemes  of  large  yellow  flowers.  In 
appearance  they  are  not  unlike  the  Common  Laburnum  when  in 
flower.  This  genus  of  plants  was  formerly  comprehended  under 
Cassia  [Cassia],  but  was  separated  by  Persoon,  who  has  been  followed 
by  Lindley,  Nees  von  Esenbeck,  and  others.  The  habit  of  these 
trees  and  the  character  of  their  fruit  differ  from  the  species  of  Cassia. 
It  is  also  undoubtedly  desirable  that  a  genus  like  Cassia,  with  nearly 
200  species,  should  be  subdivided. 

C.  Fistula,  the  Purging  Cassia,  or  Pudding  Pipe-Tree,  has  leaves 
with  4-6  pairs  of  ovate  rather  acuminated  glabrous  leaflets  ;  the 
petioles  glandless ;  the  racemes  loose,  bractless ;  the  legumes  cylin- 
drical, rather  obtuse,  smooth.  It  is  supposed  to  have  been  originally 
a  native  of  tropical  Africa,  but  is  now  extensively  diffused  over  the 
globe,  and  is  found  abundantly  in  Hindustan,  China,  the  East  Indian 


Islands,  the  West  Indies,  and  South  America.  It  is  a  tree  from  30  to 
40  feet  high,  with  yellow  flowers  and  long  cylindrical  black  pods,  from 
9  inches  to  2  feet  in  length.  The  valve3  of  this  pod  are  thin, 
hard,  and  brittle  ;  and  its  cavity  is  divided  by  numerous  thin  brittle 
transverse  dissepiments ;  the  partitions  thus  formed  have  each  a  single 
hard  flattened  ovate  seed,  surrounded  by  a  soft  pulp.  The  pulp  has 
a  sweetish  flat  not  unpleasant  taste,  and  is  separated  by  boiling  the 
pod  in  water,  straining  the  fluid,  and  then  evaporating  it  to  the  con- 
sistence of  a  thick  extract.  This  extract  acts  as  a  mild  purgative  on 
the  system,  and  was  long  in  great  repute  in  Europe  on  that  account. 
It  is  now  however  seldom  used  ;  and  although  admitted  into  the  lists 
of  Materia  Medica  of  the  British  Pharmacopoeias,  is  only  placed  there 
as  entering  into  the  composition  of  the  Electuarium  Cassia;  and  the 
Confectio  Sennao.  The  pulp,  according  to  Henry,  consists  of  61  per 
cent,  of  sugar,  6'75  of  gum,  and  13'25  of  tannin.  It  probably  also 
contains  Cathartine  or  an  analogous  principle. 

C.  Javanicus,  Horse-Cassia,  has  leaves  with  12-15  pairs  of  ovate 
obtuse  glabrous  leaflets  ;  glandless  petioles  ;  axillary  racemes  ;  nearly 
cylindrical,  very  long,  and  transversely  torose  legumes.  It  is  a  native 
of  Java  and  the  Moluccas.  Its  legumes  are  above  two  feet  in  length, 
and  contain  a  black  cathartic  pulp,  which  is  used  as  a  horse-medicine 
in  the  East  Indies.  G.  Don  has  described  a  species  of  Cathartocarpus 
(C.  conspicuus),  which  is  a  native  of  Sierra-Leone,  where  the  pods 
are  called  Monkey  Drum-Sticks. 

(Christison,  Dispensatory  ;  Don,  Gardener's  Dictionary.) 

CATILLUS,  a  fossil  genus  of  Bivalve  Shells,  allied  to  Crenatula  and 
Perna,  so  named  by  Cuvier  and  Brongniart.  In  the  Chalk  occur 
species  of  large  size,  remarkable  for  their  largely  fibrous  texture. 
They  have  also  been  called  from  this  circumstance  Inoceramus  by 
Sowerby,  who  includes  in  the  genus  one  species  from  the  Lias  and 
others  from  the  Gault. 

CATKIN,  in  Botany,  a  kind  of  inflorescence  which  differs  from  the 
spike  in  nothing  but  its  falling  off  the  stem  by  an  articulation,  after 
its  temporary  office  as  the  support  of  the  organs  of  reproduction  is 
accomplished.  It  occurs  in  the  willow,  the  poplar,  the  birch,  &c, 
which  hence  are  sometimes  called  Amentaceous  plants,  amentum 
being  the  Latin  name  of  the  catkin. 

CATLINITE,  a  form  of  argillaceous  mineral  called  Pipestone  by 
the  North  American  Indians.  It  comes  from  the  Coteau  des  Prairies, 
and  is  a  red  claystone  or  compacted  clay.  A  similar  material  is  now 
accumulating  on  the  north  shore  of  Lake  Superior,  at  Nepigon  Bay. 
Another  variety  is  used  by  the  Indians  of  the  north-west  coast  of 
America.    (Dana,  Mineralogy.) 

CAT-MINT.  [Nepeta.] 

CATOBLEPAS.  [Antilopeje.] 

CAT'S-EYE,  a  form  of  Chalcedony,  of  a  greenish-gray  colour, 
having  a  peculiar  opalescence,  or  glaring  internal  reflections,  like  the 
eye  of  a  cat :  the  effect  is  owing  to  filaments  of  asbestos.  It  comes 
from  Ceylon  and  Malabar,  and  possesses  considerable  value  as  a  gem. 
(Dana,  Mineralogy.) 

CAT'S-TAIL  GRASS,  the  common  name  of  Phlewm  pratente,  an 
agricultural  plant,  also  called  Timothy  Grass.  [Phleum.] 

CAU'CALIS,  a  genus  of  plants  belonging  to  the  natural  order 
Umhelliferm,  the  sub-order  Campylospermece,  and  the  tribe  Caucalinece. 
It  has  a  calyx  of  five  teeth,  the  petals  obcordate,  with  an  inflexed 
point,  outer  ones  radiant  and  bifid,  the  point  slightly  laterally 
compressed,  the  carpels  with  filiform  bristly  primary  and  more  or 
less  prominent  secondary  ridges,  all  bearing  1-3  rows  of  prickles. 
The  species  are  herbs,  with  multiplied  leaves  and  white  flowers. 
They  are  called  by  the  common  name  of  Bur-Parsley.  Two  of  the 
species  are  found  in  England,  C.  daucoides  and  C.  latifolia.  They  are 
found  in  corn-fields  on  chalky  soils ;  the  last  is  a  rare  plant,  and  has 
been  probably  introduced.    (Babington,  Manual  of  British  Botany.) 

CAUDISONA.    [Viperims.   See  Supplement.] 

CAULERPITES,  a  group  of  Fossil  Fucoid  Plants,  of  which  many 
species  occur  scattered  through  nearly  all  the  marine  formations. 
In  the  Oolites  seven  species  have  been  found.  The  recent  genus 
Caulerpa  is  found  in  warm  southern  climates. 

CAULIFLOWER.  [Brassica.] 

CAULINIA,  a  genus  of  aquatic  plants,  belonging  to  the  natural 
order  Naiadacea.  One  of  the  species,  C.  fragilis,  exhibits  a  circula- 
tion in  its  transparent  joints,  and  was  one  of  the  first  plants  in  which 
this  phenomenon  was  noticed  by  Amici,  and  also  probably  by  Costa. 

CAVIA.  [Cavy.] 

CAVY  is  the  vulgar  name  applied  to  various  species  of  animals 
belonging  to  the  genus  Cavia.  Of  these  the  most  common  is  C.  Aperea, 
the  Restless  Cavy,  or  Guinea  Pig.  An  account  of  this  animal,  with 
the  species  to  which  it  is  allied,  will  be  found  under  Hystricidje. 

CAWK.  [Barytes.] 

CAYENNE  PEPPER.  [Capsicum.] 

CAYMAN.  [Alligator.] 

CEANOTHUS,  a  genus  of  plants  belonging  to  the  natural  order 
Rhamnacea;.  The  calyx  is  5-cleft,  campanulate,  cut  round  after 
flowering,  with  the  base  permanent  and  adhering  to  the  fruit ;  petals 
hooded,  with  long  spreading  claws;  fruit  dry,  3-celled,  loculicidal, 
with  papery  valves:  cells  1-Beeded.  The  species  are  smooth  or 
pubescent  shrubs,  with  erect  branches;  altemato  serrated  3-nerved 
leaves ;  and  very  slender  white  blue  or  yellow  flowers,  disposed  in 
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terminal  panicles,  or  in  axillary  racemes.  They  are  natives  of  .North 
America. 

C.  Americanns,  Red  Root,  New  Jersey  Tea,  lias  ovate  acuminate 
serrated  leaves,  pubescent  beneath ;  flowers  arranged  in  axillary 
elongated  thyrses,  with  a  pubescent  rachis.  An  infusion  of  the  twigs 
of  this  plant  is  used  in  Canada  for  venereal  diseases.  During  one  of 
the  wars  with  America  the  leaves  of  this  plant  were  used  in  New 
Jersey  as  a  substitute  for  tea.  It  dyes  wool  of  a  fine  strong  nankin- 
cinnamon  colour,  and  is  a  beautiful  shrub  when  in  flower. 

There  are  several  other  species  of  this  genus,  natives  of  North  and 
South  America.  They  are  small  neat  shrubs,  with  large  red  roots, 
which  give  them  the  name  of  Red  Root.  They  grow  very  well  in  this 
country,  and  may  be  planted  in  any  common  garden  soil,  and  form 
proper  plants  for  the  front  of  a  shrubbery.  They  may  be  propagated 
by  layers  or  seeds.  Those  from  Mexico  and  the  greenhouse  species 
must  be  protected  from  frost  during  the  winter.  Cuttings  will  root 
in  sand  under  a  hand-glass. 

(Lindley,  Flora  Medico, ;  Don,  Gardener's  Dictionary.) 

CEBADI'LLA,  CEVADILLA,  or  SABADILLA,  the  Spanish-Mexi- 
can name  for  a  species  of  Veratrum,  the  seeds  of  which  are  an  article 
of  considerable  importance  in  consequence  of  their  having  been  found 
to  contain  a  considerable  quantity  of  Veratria.  Much  interest  has  been 
excited  about  this  drug,  from  the  obscurity  that  is  supposed  to  hang 
about  its  origin.  It  has  always  been  understood  to  come  from  Mexico. 
Retzius,  who  first  referred  the  Cebadilla  to  Veratrum,  had  no  better 
materials  to  describe  it  from  than  a  bit  of  the  inflorescence  which  he 
found  among  a  sample  of  the  seeds.  Smith,  under  Veratrum  (in  1819), 
traced  out  its  synonyms  in  Rees's  '  Cyclopaedia,'  but  without  throwing 
much  light  upon  its  history.  Fe'e,  in  1828,  knew  no  more  about  it 
than  what  Retzius  had  stated,  adding  that  the  meaning  of  the  word 
was  Little  Oat — Cebadilla  being  a  diminution  of  Cebada,  the  Spanish 
for  Oat.  He  considered  it  was  fit  for  use  as  a  horse-medicine,  and  to 
destroy  vermin.  At  a  later  period  De3courtilz  referred,  in  his  '  Flore 
des  Antilles,'  the  Veratrum  Sabadilla  of  Retzius  to  a  West  Indian 
plant;  and  shortly  after  it  was  ascertained  that  there  was  also  a 
Mexican  Cebadilla,  which  corresponded  entirely  with  the  seeds  of  the 
shops.  Thus  again  Mexico  was  fixed  as  the  undoubted  origin  of  that 
valuable  production  in  which  the  principle  Veratria  is  found  more 
concentrated  than  in  any  known  plant.  Dr.  Schiede  discovered  it  in 
grassy  places  near  the  Hacienda  de  la  Laguna  in  Barranca  de  Tioselo, 
on  the  eastern  declivity  of  the  Mexican  table-laud ;  and  it  has'  been 
since  described  by  Schlechtendahl  and  Chamisso  under  the  name  of 
Veratrum  officinale.  Lindley  has  constituted  a  new  genus  for  this 
plant,  and  calls  it  Asagrma  officinalis.  It  has  the  following  charac- 
ters : — Root  bulbous ;  plant  usually  growing  in  tufts ;  leaves  linear, 
tapering  to  the  point,  even,  quite  smooth,  entire,  channeled  on  the 
upper  side,  keeled  at  the  back,  four  feet  long,  rather  weak ;  scape 
naked,  as  high  as  a  man,  quite  simple,  terminated  by  a  raceme  a  foot 
and  a  half  long  ;  perianth  deeply  6-parted,  spreading,  yellowish,  small, 
persistent,  with  thick  blunt  linear  segments,  of  which  three  are  rather 
broader  than  the  others  ;  filaments  six,  somewhat  club-shaped,  yel- 
lowish, inserted  into  the  base  of  the  perianth,  the  three  that  are  oppo- 
site to  the  broader  segments  rather  longer  than  the  others,  and  all 
longer  than  the  perianth  ;  anthers  rather  large,  yellow,  cordate  at  the 
base,  obtuse  ;  pollen  yellow  ;  ovary  superior,  consisting  of  three  car- 
pels united  by  their  sutures ;  styles  very  short ;  fruit  tricapsular,  the 
capsules  adhering  by  their  suture,  but  readily  separated ;  lower  flowers 
hermaphrodite  and  fertile,  upper  male,  and  sterile  on  account  of  the 
abortion  of  the  ovary ;  flowers  have  the  smell  of  the  Common  Bar- 
berry. This  plant  produces  the  true  Mexican  Cebadilla  or  Sabadilla, 
which  is  now  extensively  employed  in  making  the  alkaloid  Veratria. 
But  in  the  shops  there  appear  to  be  seeds  of  two  distinct  species,  one 
of  which  is  the  V.  Sabadilla,  the  other  the  plant  now  described,  which 
differs  in  having  linear  keeled  channeled,  and  not  ribgrass-like  leaves, 
yellow  and  not  purple  flowers,  segments  of  the  perianth  liuear  and 
shorter  than  the  filaments,  and  not  ovate  or  lanceolate,  and  longer 
than  the  filaments.  Nearly  related  to  this  is  a  V.  frigidum,  found  in 
the  alpine  regions  of  Orizaba,  where  it  flowers  in  September  :  this 
has  blackish-brown  flowers,  and  is  reckoned  a  poisonous  plant  by  the 
Mexicans,  who  call  it  Sevoeja.  It  is  referred  by  Lindley  to  the  genus 
Helonias.    [Veratrum  ;  Helonias.] 

CEBRIONITES  (Latreille),  a  family  of  Coleopterous  Insects 
belonging  to  the  section  Malacoderma.  It  has  the  following  cha- 
racters : — Body  generally  somewhat  oval  and  convex  ;  wing-cases 
rather  soft  and  flexible ;  thorax  broader  than  long,  widest  at  the 
base,  and  with  the  hinder  angles  acute,  or  produced  into  a  spine. 
Antenna?  generally  longer  than  the  head  and  thorax ;  mandibles 
terminating  in  a  simple  point ;  joints  of  the  palpi  of  nearly  equal 
thickness  ;  legs  moderate,  not  contractile. 

The  species  of  this  family  are  frequently  found  upon  plants  in 
marshy  situations,  but  very  little  is  known  of  their  habits ;  their 
larva?  are  supposed  to  live  in  the  ground,  and  very  probably  subsist 
on  the  roots  of  plants. 

The  genus  Cebrio  is  distinguished  from  other  genera  of  this  family 
by  having  all  the  joints  of  the  tarsi  entire,  and  without  any  velvet 
like  pellets  beneath,  and  the  posterior  thighs  of  the  same  size  as  the 
anterior.  About  ten  species  of  this  genus  have  been  discovered, 
most  of  which  are  peculiar  to  Europe.    Cebrio  gigas,  a  species  not 


uncommon  in  France,  i3  about  three-quarters  of  an  inch  in  length, 
and  of  a  pale  brownish-yellow  colour.  In  the  male  the  head  and 
thorax  and  the  legs  (excepting  the  thighs)  are  black ;  the  head  and 
thorax  are  thickly  punctured,  and  together  with  the  elytra,  which 
are  striated,  are  covered  with  small  yellowish  hairs  ;  the  antenna) 
are  long,  and  if  extended  backwards  would  reach  about  half  way 
down  the  elytra.  In  the  female  there  is  so  striking  a  difference  in 
this  organ,  as  to  cause  that  sex  to  be  mistaken  for  a  distinct  species  ■ 
here  the  antenna;  are  very  short,  and  if  extended  backwards  would 
not  reach  farther  than  the  base  of  the  thorax  ;  the  basal  joint  is  much 
longer  than  the  other ;  the  fourth  and  following  joints  are  short, 
thick,  and  joined  closely  together.  The  legs  of  the  female  are  also 
shorter  and  thicker  in  proportion  than  in  the  other  sex. 

It  is  said  that  the  European  species  of  this  genus  apnear  in  great 
numbers  after  heavy  rains. 

During  Mr.  Kirby's  observations  he  discovered  no  less  than  three 
parasites,  belonging  to  the  Ichneumonidoz,  on  the  larva  of  the  insect 
in  question,  which  accounts  for  the  great  difference  between  the 
number  of  larvae  and  that  of  the  pupa;. 

CECIDOMY'IA,  a  genus  of  Two-Winged  Flies,  belonging  to  the 
order  Diptera  and  the  family  Tipididm.  It  is  known  by  the  following 
characters  : — Wings  resting  horizontally,  and  having  3  longitudinal 
nervures ;  head  hemispherical  :  antenna;  as  long  as  the  body,  and 
generally  24-jointed,  the  joints  hairy  (in  the  females  14-jointed)  ; 
the  2  basal  joints  short;  legs  long,  basal  joint  of  the  tarsi  very 
short,  second  long. 

Mr.  Stephens,  in  his  '  Catalogue  of  British  Insects,'  enumerates  26 
species  of  this  genus.  They  are  always  of  small  size,  and  many  of 
them  deposit  their  eggs  on  the  young  buds  of  various  kinds  of  plants, 
where  the  larva  is  hatched,  and  transforms  them  into  galls,  in  which 
it  subsists  and  undergoes  its  metamorphosis. 

C.  salicina  is  common  in  France  on  willows  in  the  month  of  May ; 
it  is  of  a  blackish  colour,  covered  with  fine  velvet-like  hairs  ;  the 
antenna;  have  20  joints  ;  the  wings  are  slightly  obscure  and  downy  ; 
length  one-sixth  of  an  inch. 

This  little  fly  fixes  each  of  its  eggs  on  a  bud  of  the  willow  in  the 
month  of  June.  The  bud  at  the  time  of  its  evolution,  near  the  end 
of  the  month,  instead  of  putting  forth  its  branch,  becomes  enlarged 
at  the  base,  and  ultimately  forms  a  gall  in  which  the  larva  is 
lodged,  nourished,  and  undergoes  its  metamorphosis  :  the  larva  is  of 
a  reddish-yellow  colour,  and  assumes  the  pupa  state  in  the  winter, 
when  the  gall  is  become  of  a  large  size. 

Other  species  of  Cecidomyia  produce  similar  deformities  upon 
various  parts  of  many  species  of  plants,  and  resemble  in  this  part  of 
their  habits  the  Cynipida;  among  the  Hymenoptera. 

C.  Tritici  (Tipula  Tritici,  Kirby),  an  insect  commonly  known  by 
the  name  of  the  Wheat-Fly,  has  occupied  much  of  the  attention  of 
entomologists.  Kirby  published  two  accounts  of  its  habits  in  the 
'  Linnooan  Transactions '  (vol.  iv.). 

This  little  fly  is  about  one-twelfth  of  an  inch  in  length,  and  of  a 
reddish-yellow  colour;  the  w.ings  are  milk-white,  and  exhibit  the 
prismatic  colours  in  certain  lights  :  the  eyes  are  black.  The  Wheat- 
Fly  may  be  observed  sometimes  in  the  greatest  abundance  flying 
about  wheat-fields  in  the  month  of  June.  It  generally  makes  its 
appearance  about  seven  or  eight  o'clock  in  the  evening.  "  Although," 
says  Mr.  Kirby,  "  these  insects  are  so  numerous  in  the  evening,  yet 
in  the  morning  not  a  single  one  is  to  be  seen  upon  the  wing  ;  they  do 
not  however  then  quit  the  field  which  is  the  scene  of  then-  employ- 
ment, for  upon  shaking  the  stalks  of  the  wheat  or  otherwise  disturb- 
ing them  they  will  fly  about  near  the  ground  in  great  numbers.  I 
found  their  station  of  repose  to  be  upon  the  lower  part  of  the  culm 
with  their  heads  upwards."  The  fly  totally  disappears  by  the  end  of 
June.  According  to  Kirby,  it  is  about  eight  o'clock  in  the  evening 
that  they  deposit  their  eggs.  He  has  seen  as  many  as  twelve  speci- 
mens thus  occupied  at  the  same  time  on  a  single  ear,  and  observes 
that  these  flies  are  sometimes  so  numerous  that,  were  all  to  lay  their 
eggs  and  these  to  hatch,  one-half  of  the  grain  would  be  destroyed. 

The  eggs  are  deposited  by  means  of  a  long  pointed  and  contractile 
tube,  or  ovipositor,  generally  upon  the  interior  valvule  of  the  corolla, 
just  above  the  stigmata ;  and  it  occasionally  happens  that  the  fly  is 
unable  to  retract  its  ovipositor,  and  being  thus  held  prisoner  it  dies. 

About  the  middle  of  June  the  larva;  are  hatched,  and  may  be  seen 
adhering  to  the  lower  end  of  one  of  the  anthers, -and  sometimes 
immersed  in  the  woolly  summit  of  the  germen,  or  in  the  interior  of 
the  valvula;  of  the  corolla.  These  larva;  are  simple  minute  grubs, 
without  legs  or  any  visible  head,  and  of  a  yellowish  colour ;  and  their 
food  consists  of  the  pollen  of  the  anthers,  which  it  appears  in  the 
plants  thus  attacked  is  unfit  for  impregnation. 

The  pupas  are  of  a  reddish  colour,  and  in  number  bear  no  proportion 
to  that  of  the  larva;.  "  I  have  seen,"  says  Mr.  Kirby,  "  more  than 
once,  seven  or  eight  florets  in  an  ear  inhabited  by  the  latter,  and 
sometimes  so  many  as  thirty  in  a  single  floret,  seldom  less  than  eight 
or  nine,  and  yet  I  have  scarcely  ever  found  more  than  one  pupa  in  an 

ear,  and  had  to  examine  several  to  meet  with  that  The 

pupa;  that  I  have  observed  have  generally  been  somewhat  attached 
to  the  grain,  and,  what  is  worthy  of  notice,  I  never  observed  them 
within  those  florets  where  the  larva;  had  taken  up  their  residence  ; 
they  seem  invariably  to  choose  for  their  habitation,  in  their  immediate 
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state,  one  where  the  grain  is  uninjured,  to  which  they  may  attach 
themselves." 

In  a  field  of  15  acres  (planted  partly  with  white  and  partly  with 
red  wheat),  which  Mr.  Kirby  carefully  examined,  and  which  was 
much  attacked  by  these  insects,  he  calculated  that  the  havoc  done  by 
them  would  amount  to  five  combs  ;  he  observed  that  the  white  wheat 
was  most  effected. 

CECILIID^E  (properly  C^ECILIIDiE),  a  family  of  Reptiles,  which 
some  naturalists  have  considered  as  belonging  to  the  Batrachians,  but 
which  Cuvier,  following  Linnseus,  places  in  his  third  and  last  family 
(Les  Serpents  Nus)  of  the  Ophidians,  observing  that  those  who  placed 
it  among  the  Batrachians  did  so  without  knowing  whether  the  form 
underwent  a  metamorphosis  or  not.  In  the  '  British  Museum  Catalogue' 
of  Amphibia  it  stands  as  a  family  of  the  third  order  of  that  class 
(Pseudophidia).  The  following  synopsis  of  the  genera  is  given  in  the 
Bame  work : — 

A .  Muzzle  pitted. 

1.  Ccecilia  :  the  pit  under  each  nostril. 

2.  Siphonops  :  the  pit  before  each  eye  ;  body  with  broad  rings. 

3.  Ichthyophis  ■  the  pit  before  each  eye  ;  body  with  narrow  rings. 

B.  Muzzle  not  pitted. 

4.  Rhinatrema. 

Ccecilia  was  named  by  Linnseus  from  the  supposed  blindness  of  the 
species.  The  eyes  in  fact  are  exceedingly  small,  and  nearly  hidden 
under  the  skin.  Cuvier  observes  that  in  some  species  these  organs 
are  wanting  altogether ;  and  the  following  is  his  description  of  the 
genus  : — The  skin  is  smooth,  viscous,  and  striated  with  annular  folds. 
It  would  appear  altogether  naked,  but  on  dissection  scales  well 
formed  are  found  in  its  thickness ;  but  these  scales  are  delicate,  and 
disposed  regularly  in  many  transverse  rows  between  the  wrinkles  of 
the  skin,  as  Cuvier  himself  saw  with  certainty  in  C.  glutinosa, 
C.  albivcnlris,  and  other  species.  The  head  is  depressed ;  the 
vent  is  round,  and  very  near  the  end  of  the  body ;  the  ribs  are  too 
short  to  circumvent  the  trunk,  and  the  articulation  of  the  bodies  of 
the  vertebra;  is  effected  by  facets  with  hollow  cones,  the  depression 
in  which  is  filled  with  a  gelatinous  cartilage,  as  in  the  Fishes  and  in 
some  of  the  Batrachians.  Their  skull  is  united  to  the  first  vertebra 
by  two  tubercles,  as  in  the  Batrachians,  a  mode  of  union  approached 
by  the  Amphisbcena:  only  among  Serpents.  Their  maxillary  bones 
cover  the  orbit,  which  is  only  pierced  in  the  form  of  a  small  hole, 
and  the  temporal  bones  cover  the  temporal  fossa,  so  that  the  head 
when  examined  from  above  presents  only  a  continuous  bony  shield. 
Their  os  hyoides,  composed  of  three  pairs  of  arches,  may  have  led  to 
the  supposition  that  in  early  youth  the  bones  supported  gills.  The 
maxillary  and  palatal  teeth  are  arranged  on  two  concentric  lines,  as 
in  the  Protci,  but  are  often  sharp  and  curved  backwards,  as  in  the 
true  serpents.  The  opening  of  the  nostrils  is  at  the  back  of  the 
palate,  and  the  lower  jaw  has  no  moveable  pedicle,  while  the  tym- 
panic bone  is  dovetailed  (enchasse-)  with  the  other  bones  into  the 
shield  of  the  skull.  The  only  ossiculum  auditus,  or  auditory  bone, 
ii  a  small  plate  upon  the  fenestra  ovalis,  as  is  the  case  with  the 
Salamanders. 


Skull  of  a  species  of  Cwcilia. 


The  auricle  of  the  heart  in  these  animals  is  not  divided  sufficiently 
deep  to  be  regarded  as  double,  but  the  second  lung  is  as  small  as  it 
usually  is  in  the  other  serpents.  The  liver  is  divided  into  a  great 
number  of  transverse  leaves  (feuillets).  In  their  intestines  Cuvier 
states  that  there  is  to  be  found  a  quantity  of  vegetable  matters, 
vegetable  earth,  and  sand. 

The  following  species  are  given  in  the  1  British  Museum  Catalogue :' — 
C.  gracilis,  a  native  of  South  America.    It  is  the  C.  vermiformis  of 
Shaw. 

C.  tentaculata.    It  is  the  C.  albiventris  of  Daudin. 

C.  compressicauda,  a  native  of  Guyana. 

C.  rostrata,  a  native  of  South  America. 

C.  oxyura,  from  Malabar. 

C.  squalostoma,  from  Africa. 

There  are  two  species  of  Siphonops  :■ — 

S.  interrupta  (C.  annulata,  Mikan).  It  is  a  native  of  the  Brazils. 
S.  Mexicana  is  a  species  found  in  Mexico. 

The  genus  Ichthyophis  has  but  one  species,  the  I.  glutinosus 
(C.  glutinosa  of  Linnaeus).    It  is  a  native  of  Ceylon. 
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The  C.  bivitlata  of  Cuvier  constitutes  the  genus  Rhinatrema. 
The  only  species,  R.  bivittatum,  is  a  native  of  Cayenne. 


Cwcilia  bivitlata,  Cuvier  (Rhinatrema  biiiltatum,  Dumeril). 

CECROPIA,  a  genus  of  plants  belonging  to  the  natural  order 
Artocarpacea.  C.  pcltata  yields  from  its  juice  caoutchouc.  The  bark  in 
astringent.  The  stems  are  hollow ;  and  its  light  porous  wood  is 
used  by  the  natives  of  the  countries  where  it  grows  to  give  light  by 
friction.    It  is  a  native  of  South  America. 

CECROPS,  a  genus  of  Entomostracous  Crustacea,  the  type  of  the 
Cecropidce,  a  family  of  the  Pacilopoda.  [PosciLoroDA.] 

CEDAR-BIRD.  [Bombycilla.] 

CEDAR-TREES.  [Abies.] 

CEDRELA,  a  genus  of  plants,  the  type  of  the  natural  order 
Cedrelaccce.  It  has  the  following  characters : — Calyx  5-toothed  ; 
petals  adnate  to  the  torus ;  stamens  5,  distinct ;  capsule  5-celled, 
5-valved ;  seeds  numerous,  on  each  side  of  the  dissepiment  ending  in 
a  wing. 

C.  Toona,  Bastard  Cedar,  has  lanceolate  leaflets,  acuminate,  entire, 
pale  glaucous  beneath.  It  is  a  native  of  the  East  Indies,  where  it  is 
called  Toon.  It  has  an  erect  trunk  of  great  height  and  size,  with 
smooth  gray  bark.  The  flowers  are  very  numerous,  small,  white, 
fragrant,  like  honey.  The  seeds  aro  numerous,  imbricated, 
winged.  The  bark  is  a  powerful  astringent,  and  is  said  to  be  a  good 
substitute  for  Peruvian  Bark  in  the  cure  of  periodic  diseases.  Dr. 
Blume  used  it  in  Java  with  much  success  in  the  various  forms  of 
fever,  dysentery,  diarrhoea,  &c.    Horsfield  also  used  it  in  dysentery. 

C.  odorata  has  leaflets  ovate-lanceolate,  entire,  on  short  stalks.  It  is 
a  native  of  Barbadoes  and  the  Caribbee  Islands.  It  is  a  large  tree  with 
a  rough  bark.  The  fruit  is  about  the  size  of  a  partridge-egg.  When 
fresh  the  bark  and  berries  smell  like  assafcetida.  The  trunk  is 
hollowed  out  into  canoes.  The  wood  is  of  a  brown  colour  and  has 
a  fragrant  odour,  from  which  circumstance  it  is  called  Cedar  in  the 
British  West  India  Islands.  It  is  frequently  cut  into  shingles  for 
covering  houses,  but  it  is  not  adapted  for  ship-building  on  account  of 
its  being  subject  to  the  attacks  of  worms.  It  is  not  adapted  for  casks, 
as  it  gives  its  odour  to  whatever  is  placed  in  contact  with  it. 

C.  febrifuga  (Soymidia  febrifuga)  has  leaflets  ovate-oblong,  acu- 
minated, quite  entire.  It  is  a  native  of  Java.  Its  bark  is  said  to 
have  a  better  effect  on  some  of  the  fevers  of  India  than  cinchona.  It 
is  also  a  powerful  astringent.    The  wood  is  good  for  many  purposes. 

CEDRELA'CEiE,  a  natural  order  of  plants,  belonging  to  the 
Syncarpous  group  of  Polypetalous  Exogens.  The  species  are  timber- 
trees  :  the  timber  is  usually  compact,  scented,  and  beautifully 
veined ;  the  leaves  are  alternate,  pinnated,  without  stipules ;  the 
flowers  are  in  terminal  panicles.  The  essential  characters  of  the  order 
are  :  Calyx  4-5-cleft,  petals  4-5,  longer  than  the  sepals  ;  stamens  8-10, 
the  filaments  either  curled  into  a  tube  or  distinct,  and  inserted  into 
a  hypogynous  disc  ;  the  style  and  stigmas  simple  ;  the  cells  of  the 
ovary  equal  in  number  to  the  petals  or  flower,  with  the  ovules  4  or 
often  more,  imbricated  in  two  rows ;  the  first  capsular  with  the  valves 
separable  from  the  dissepiments,  with  which  they  alternate ;  the 
seeds  flat,  winged ;  albumen  thin  or  none.  This  order  is  nearly  related 
to  Meliacece,  from  which  it  is  chiefly  distinguished  by  its  winged  and 
indefinite  seeds. 

The  dotted  leaves  of  some  species  connect  this  order  with  Aurarv 
tiaccce.    It  contains  9  genera  and  about  25  species. 

An  essential  oil  called  Wood-Oil  is  found  in  Chloroxylon  Swietenia 
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which  is  a  native  of  the  East  Indies.  The  wood  is  of  a  deep  yellow 
colour,  and  called  Satin-Wood,  remarkably  close-grained,  heavy,  and 
durable,  and  comes  nearer  to  box-wood  than  the  produce  of  any 
other  tree.  Flindersia  possesses  a  volatile  oil.  F.  Australis  is  a 
native  of  Australia,  and  its  wood  is  said  to  be  not  inferior  to 
mahogany.  F.  Amboinensis  is  a  native  of  the  islands  of  Hitu  and 
Ceram.  The  spiny  part  of  the  fruit  is  formed  into  rasps.  It  was  on 
this  account  called  by  Rumphius  Arbor  radulifcra.  Oxleya  xantho- 
xyla  is  a  native  of  Australia.  It  attains  a  height  of  100  feet.  The 
wood  is  yellow,  and  employed  for  building  boats.  It  is  called 
Yellow- Wood.    [Swietenia  ;  Cedrela.] 

(Lindley,  Flora  Medica;  Don,  Gardener's  Dictionary;  Lindley, 
Natural  Syste?n.) 

CELANDINE,  a  name  properly  applied  to  the  species  of  Chelido- 
nium.  [Chelidonium.]  It  has  however  been  given  by  some  of  our 
poets  to  the  Ranunculus  Ficaria,  Linnaeus  (Ficaria  verna  of  others), 
the  vulgar  name  of  which  is  Pilewort.  [Ranunculus.] 

CELASTRA'CEjE,  Spindle-Trees,  the  Spindle-Wood  Tribe,  a 
natural  order  of  Polypetalous  Exogens,  consisting  of  shrubs  or  trees 
principally  found  in  temperate  latitudes,  and  not  abounding  in  either 
the  colder  or  the  hotter  parts  of  the  world.  They  are  found  in 
Europe,  Asia,  North  America,  and  South  Africa.  They  have  simple 
alternate  or  opposite  leaves,  a  small  number  of  perigynous  stamens 
inserted  into  a  fleshy  disc  and  alternate  with  the  petals ;  a  superior 
syncarpous  ovary  immersed  in  the  fleshy  disc  ;  and  a  superior  capsular 
or  succulent  fruit,  with  a  small  number  of  ascending  seeds.  The 
order  is  not  of  much  economical  importance.  A  slight  degree  of 
acridity  is  said  to  have  been  detected  in  some  of  the  species. 
Euonymus  Europmus,  the  Spindle-Tree,  the  wood  of  which  is  used 
for  butchers'  skewers,  is  the  commonest  European  form  of  this  order. 


Euonymus  atropurpureus. 

1,  A  front  view  of  the  flower ;  2,  the  same  from  below,  showing  the  calyx; 
3,  a  view  of  the  disc,  with  the  stamens  growing  on  it ;  4,  a  stamen ;  5,  a  ripe 
fruit ;  6,  a  cross  section  of  the  same  ;  7,  a  seed  ;  8  and  9,  sections  of  the  latter. 

The  barks  of  Celastrus  scandens  and  C.  Sencgalcnsis  are  said  to  be 
purgative  and  emetic,  whilst  the  species  of  C.  venenatus  are  reported 
to  inflict  the  most  painful  wounds.  The  fruits  of  Elmodendron  ruber 
are  eaten  at  the  Cape  of  Good  Hope.  The  relations  of  the  order  are 
according  to  Lindley  expressed  thus  : — 

Aquifoliacece. 
Sapotacex.    Celastrace2E.  Hippocrataccce. 
Euphorbiacew. 
It  has  24  genera  and  260  species. 
CELERY.  [Apium.] 

CELESTINE,  the  Native  Sulphate  of  Stroutia.    It  has  its  name 
from  its  pale  blue  colour.  [Strontia.] 
CELL,  VEGETABLE.  [Cells  ;  Histology  ;  Tissues,  Vegetable.] 
CELLARIA.  [Cellarlea.] 


CELLARLEA,  or  CELLARIAD^E,  the  second  family,  according  to 
De  Blainville's  arrangement,  of  the  sub-class  Polypiuria  Membranacea. 

Animals  hydriform,  provided  with  very  delicate  ciliated  tentacula, 
separated,  distinct,  contained  in  oval  flattened  membranous  cellules, 
with  a  bilateral  subterminal  creseentic  opening ;  usually  provided 
with  a  moveable  cartilaginous  lip,  forming  by  their  lateral  junction, 
in  one  or  two  tiers  or  stages,  a  cretaceous  or  membranous,  limited, 
diversiform,  and  fixed  polyzoarium.  Ovicells  external,  globose,  above 
the  aperture  of  the  cell. 

This  group  corresponds  pretty  nearly  with  the  Escharadce, 
Flustradw,  and  Cellariadm  of  Fleming,  and  the  Escharina  and 
CeUeporina  of  Ehrenberg ;  it  also  includes  part  of  the  sub-order  Cheilo- 
stomata,  of  the  Polyzoa  infundibulata  of  Mr.  Busk's  '  Catalogue  of  Marine 
Polyzoa.'  For  further  particulars  respecting  the  structure  of  the 
animals  and  their  habitations,  reference  must  be  made  to  Polyzoa,  a 
few  only  of  the  principal  forms  being  here  noticed. 

We  shall  notice  here  the  principal  generic  forms  of  this  group. 

1.  Lunulites.  The  number  of  species  of  this  generic  group,  of 
which  until  lately  only  a  few  fossil  forms  were  known,  has  been 
much  augmented  by  the  addition,  not  only  of  other  fossil  species,  but 
also  of  several  recent  ones.  The  latter  have  also  afforded  a  much 
more  precise  insight  into  the  structure  of  the  peculiar  polyzo- 
arium than  it  was  possible  to  obtain  from  the  inspection  merely  of 
fossil  specimens.  The  division  of  the  genus  suggested  by  Lamouroux 
seems  to  be  sufficiently  founded  in  nature  to  justify  its  definitive 
adoption  so  far  as  it  goes  ;  and,  in  addition,  a  recent  form  described 
and  figured  in  the  'Voyage  of  H.  M.  S.  Rattlesnake'  would  seem 
to  indicate  the  propriety  of  instituting  a  third  generic  or  sub-generic 

type. 

In  all  these  forms  the  polyzoary,  wnich  is  more  or  less  regularly 
circular,  convex  above,  and  concave  or  flattened  below,  presents  cells 
of  two  kinds — one  set  of  which  may  be  termed  secondary  or 
accessory  ;  and  it  is  according  to  the  relative  position  of  these  cells 
as  regards  the  others  that  the  division  of  the  genus  is  founded. 

In  one  case  the  secondary  cell,  which  is  then  considerably  smaller 
than  the  other,  is  situated  at  the  apex  of  the  primary  cell,  immediately 
above  the  aperture  (Cupularia).  In  a  second  form  any  distinction 
of  size  between  the  two  sorts  of  cells  is  less  or  not  at  all  obvious.  The 
two  sets  of  cells  however  are  very  differently  arranged  from  those  in 
the  former  case  ;  the  secondary  being  disposed  more  or  less  regularly 
in  longer  or  shorter  rows,  alternate  with  the  others,  and  like  them 
radiating  from  the  centre  (Lunulites).  Of  the  former  of  these  forms 
the  Lunulite  en  Parasol  of  Defrance  may  be  taken  to  afford  a  type,  and 
of  the  latter,  L.  radiata.  In  the  third  form  the  secondary  cells  are 
scattered  more  irregularly  over  the  surface  of  the  polyzoary.  In  this 
case  the  secondary  cell  is  also  superior  to  one  of  the  other  kind. 

From  the  examination  of  recent  forms  it  has  been  ascertained  that 
the  secondary  cell  probably  contains  nothing  more  than  a  mass  of 
muscular  substance  for  the  movement  of  a  vibratile  spine  or  seta,  of 
various  forms  and  structure,  and  which  corresponds  with  the  vibra- 
culum,  or  moveable  setose  organ,  which  is  found  on  several  of  the 
Polyzoa,  and  particularly  in  the  genus  Scrupocellaria. 

The  arrangement  of  the  group  therefore  into  three  genera  would 
appear  to  be  justifiable  and  convenient,  namely,  Lunulites,  Cupularia, 
and  Selcnaria ;  which  may  be  thus  defined  : — ■ 

Lunulites,  Lamouroux.  Polyzoarium  circular  or  irregular,  con- 
vex above,  concave  or  flattened  beneath;  cells  arranged  in  series 


Lunulites  radiata. 

a,  View  of  the  Upper  Side,  magnified ;  b,  natural  size ;  c,  View  of  Lower  Side, 
magnified. 


Defrance's  Lunulite  en  Parasol. 
a,  A  Portion  magnified ;  b,  natural  size  ;  c,  three  cells  highly  magnified. 
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radiating  from  the  centre,  and  separated  by  alternate  rows  of  cells 
supporting  vibracular  spines ;  under  surface  usually  with  radiating 
striae,  and  the  surface  with  minute  perforations. 
Recent  species : — 

L.  capulus,  Busk;  'Voyage  of  Rattlesnake.' 
L.  gibbosa,  Busk ;  '  Cat.  Brit.  Mus.'  pi.  112. 
L.  cancellata,  Busk ;     „      „        pi.  113. 
Cupularia,  Lamouroux.     Polyzoarium  circular,  regular,  convex 
on  the  upper  side  and  concave  below;  cells  disposed  quincun- 
cially,  each  with  a  smaller  vibracular  cell  at  its  summit ;  under 
surface  with  radiating  lines,  grooves,  or  ridges,  or  divided  into 
sub-hexagonal  areas;  surface  perforate  or  imperforate,  smooth,  or 
granular. 

Recent  species  : — 

C.  Guineensls,  Busk;  'Cat.  Brit.  Mus.,'  pi.  114. 
C.  Owenii,  Gray;  „       „        pi.  115. 

C.  Lowei,  Gray;  „       „        pi.  116. 

C.  stellata,  Busk ;  „       „       pi.  118. 

Selenaria,  Busk;  'Cat.  Brit.  Mus.'  Polyzoarium  circular,  regular, 
convex  above,  concave  below ;   cells  disposed  quincuncially,  some 
(closed  in  front  by  a  cribriform  calcareous  plate)  furnished  with  a 
superior  vibraculum. 
Recent  species : — 

S.  maculata,  Busk;  '  Yoy.  of  Rattles. ; '  '  Cat.  Brit.  Mus.,'  pi.  117. 
Example,  Lunulites  radiata.    Locality,  Grignon,  &c. 
2.  Elcctra.    Animals  unknown,  contained  in  membranous  vertical 
bell-shaped  cellules,  ciliated  on  the  edges,  and  shut  by  a  diaphragmatic 
membrane,  with  a  very  small  and  semilunar  opening,  and  disposed  in 
a  verticillate  form  around  an  ideal  axis. 
Example,  Electro,  rcrticillata. 


Electra  verticillata,    a,  natural  size  ;  b,  magnified. 

This  is  the  Flustra  verticillata  of  Gmelin  (Sertularia  verticillata  of 
Esper)  ;  and  this  genus,  which  was  separated  by  Lamouroux, 
scarcely  deserves,  as  De  Blainville  remarks,  to  be  distinguished  from 
Flustra  pilosa,  whose  cellules  are  occasionally  somewhat  verticillated  ; 
but  in  this  he  confounds  two  things  perfectly  distinct,  though  often 
misconceived. 

3.  Flustra.    Cells  contiguous ;  on  both  sides  of  the  frond 


Flustra  foliacea.   a,  natural  size  ;  b,  some  of  the  cells  magnified. 


4.  Carbasea.    Cells  contiguous  ;  on  one  side  only  of  the  frond. 

Example,  Flustra  carbasea.    Locality,  seas  of  Scotland,  &c. 

Sir  J ohn  Dalyell,  in  his  interesting  paper  entitled  '  Further  Illus- 
trations of  the  Propagation  of  Scottish  Zoophytes'  ('Edinburgh  New 
Philisophical  Journal,'  April-July,  1836),  gives  the  following  account 
o1'  the  propagation  of  the  Flustrce.  Speaking  of  Alcyonium,  he  says, 
"  We  find  it  consists  of  a  compact  gelatinous  or  fleshy  matter,  studded 


with  innumerable  cells  sunk  in  its  substance,  which  are  inhabited  by 
vivacious  hydra;.  Different  species  or  varieties  occur  in  the  Scottish 
seas,  especially  the  gelatinosum,  and  a  thin  green  flattened  palmate 
kind,  which  has  perhaps  escaped  the  notice  of  naturalists  hitherto. 
A  white,  opaque,  ovoidal  or  nearly  circular  flattened  corpusculum, 
previously  invisible,  issues  from  the  fleshy  part  of  these  products 
whence  it  seems  to  be  elicited,  particularly  by  the  influence  of  light. 
On  removal  of  a  small  specimen  that  had  already  afforded  many  from 
a  dark  situation  to  a  moderate  degree  of  light,  at  least  150  quitted 
their  recesses  within  an  hour.  These  beings  are  endowed  with  much 
greater  activity  than  the  corpuscula  of  the  Actinia;  their  coursts  are 
alike  diversified ;  they  swim  through  the  water  in  all  directions,  regu- 
larly and  irregularly,  ascending  to  the  surface  or  descending  to  the 
bottom,  pursuing  a  straight  line,  describing  an  orbit,  or  tumbling 
about  among  the  neighbouring  substances.  Meanwhile,  as  if  of  soft 
consistence,  their  form  alters,  and  the  action  of  the  cilia  environing  the 
body  is  alternately  depressed  and  relaxed.  At  length,  having  become 
stationary,  a  margin  diffuses  around  the  body,  and  supervening  trans- 
parence of  the  centre  soon  exposes  an  inanimate  hydra  within,  which 
in  nine  or  eleven  days  is  displayed  perfect  from  its  cell.  The  inner 
surface  of  each  tentaculum  is  now  clothed  by  a  double  row  of  stout 
dark  cilia  in  rapid  motion,  but  in  opposite  directions  ;  for  as  those  of 
one  side  strike  upwards  those  of  the  other  strike  downwards.  Further 
diffusion  of  the  basis  adhering  below  forms  additional  compartments 
for  other  hydrae.  The  propagation  of  the  Flustrce  carbasea,  foliacea, 
and  truncata  ensues  after  a  similar  fashion.  A  ciliated  corpusculum, 
spherical,  ovoidal,  or  irregular,  quits  the  leaf,  pursues  its  course  in  the 
water,  becomes  stationary,  adheres,  and  a  nascent  Flustra  arises  from 
the  spot.  Above  ten  thousand  such  corpuscula  have  been  produced 
by  a  moderate-sized  specimen  of  the  Flustra  foliacea,  tinging  the 
bottom  of  a  vessel  yellow  from  their  multitude,  and  vitiating  the 
water  by  their  decay." 

The  same  author,  in  the  '  Proceedings  of  the  British  Association ' 
(Edinburgh,  September,  1834),  thus  clearly  and  elaborately  describes 
the  organisation  of  Flustra  carbasea: — "The  Flustra  carbasea  re- 


Flustra  carbasea.    a,  A  Portion,  natural  size  ;  b,  a  Portion  magnified. 

sembles  a  leaf  divided  into  subordinate  parts,  one  of  the  surfaces 
being  studded  with  cells,  and  the  other  exhibiting  elevations  or  con- 
vexities corresponding  to  their  bottom,  and  the  whole  product  is  of  a 
yellowish  colour.  Each  cell,  of  a  shuttle  or  slipper  shape,  level  with 
the  surface  of  the  leaf,  is  inhabited  by  a  vivacious  polypus,  exercising 
a  percussive  faculty  both  of  the  tentacula  individually  and  of  the 
whole  head.  Some  of  the  cells  are  occupied  occasionally  by  large 
bright  yellow,  irregularly  globular,  solid,  ciliated  animalcula,  subse- 
quently quitting  them  to  swim  heavily  below.  In  several  days  they 
become  motionless  like  the  former,  and  die  also  without  immediate 
decomposition.  Next,  there  appears  in  just  about  the  same  spot 
below,  occupied  by  the  motionless  animalculum,  a  yellow  nucleus  with 
a  lighter  diffusing  margin.  This  in  its  further  diffusion  assumes  a 
shuttle  or  slipper  form  ;  it  becomes  a  single  cell,  which  afterwards 
displays  a  polypus  under  the  wonted  figure  and  action.  The  adult 
Flustra  was  vertical,  for  the  leaf  is  always  erect;  but  here  the  new 
cell  is  horizontal.  By  a  singular  provision  of  nature,  as  only  one  side 
of  the  adult  is  cellular,  the  original  cell  is  necessarily  a  root,  sole,  or 
foundation  to  admit  subsequent  enlargement,  which  in  such  zoophytes 
is  always  from  a  single  cell.  One  end  of  the  cell  next  rises  vertically, 
wherein  a  second  cell,  with  its  polypus,  is  soon  displayed  overhanging 
the  first,  and  at  right  angles  to  the  plane  of  its  position."  (See  also 
Professor  Grant's  '  Observations  on  the  Polypes'  of  this  species  in  tho 
'  Edinburgh  New  Philosophical  Journal.') 

Example,  Flustra  avicularis.  Locality,  European  seas ;  Seaford 
Bay,  Sussex. 

This  species  however  should  be  removed  from  the  genus  Flustra 
altogether,  as  its  affinities  are  clearly  with  that  of  Buyula  (Oken). 
It  is  the  B.  (Avicularia)  flabellata,  J.  V.  Thompson,  '  Manuscript, 
Brit.  Mus.,'  and  its  avicularia,  or  '  bird' s-head' processes,  from  their 
size  and  transparency,  are  well  adapted  for  the  investigation  of  the 
structure  of  those  curious  organs. 

5.  Elzerina.  Animals  unknown,  contained  in  sufficiently  large  oval 
elongated  subhexagonal  bordered  cellules,  having  a  membranous 
tympanum  or  drum,  in  which  is  pierced  the  sigmoid  opening,  forming 
by  their  quincuncial  and  circular  arrangement  the  branches  of  a 
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membranous,  plant-like,  non-articulated,  dichotornous,  and  fixed 
polyzoarium. 


Flustra  aiicuhris.    Showing  a  spherical  mass  of  the  natural  size. 


Flustra  avicttlaris. 

a,  A  Specimen  showing  the  root  and  branching  form  of  the  natural  size ; 

From  Sowerby's  'British  Miscellany,'  London,  180G. 


b,  c,  portions  magnified. 


Elzerina  Blaiiivillii. 
a,  natural  size  ;  b,  a  poition  magnified. 


Example,  Elzerina  Blainviilii.    Locality,  the  seas  of  Australia. 

Do  Blainville  observes  that 
&      %j  Aft^     this  genus  was  established  by 

■  M        /BftSa     Lamouroux    for    a  polype 

^^Lf^  HUM     brought  from  the    seas  of 

^^^^^     WW     Australia     by    PeYon  ami 
Wgjf      Lesueur,  which  De  Blainville 
^f^^^M  WO       examined    in  Lamouroux's 

collection,  and  that  he  has 
a       Mr  b  been  satisfied  that  it  is  a  genus 

which  can  hardly  be  distin- 
guished from  the  phyto'id  or 
plant-like  Flustra:, —  that  it 
differs  from  them  only  in  the 
union  of  the  cellules,  which  form  a  circular  quincunx,  as  in  Cellaria 
Salicornia,  and  are  still  more  soft  and  membranous. 

Risso  records  two  species  of  Elzerina  in  the  Mediterranean, 
E.  venmta  and  E.  mutalilis  ;  but  De  Blainville  observes,  that  if  it  be 
true  that  their  cellules  are  scattered,  it  is  probable  that  those  species 
do  not  belong  to  this  genus,  the  characters  of  which  it  must  be  con- 
fessed are  by  no  means  at  present  well  defined. 

6.  Vincularia  (recent  and  fossil).  Animals  unknown,  contained  in 
oval  subhexagonal  regular  cellules,  having  a  subterminal  semilunar 
orifice,  and  applied  and  united  longitudinally  in  many  rows,  so  as  to 
form  a  cretaceous  brittle  polyzoarium,  in  the  form  of  a  little  wand. 

Example,  Vincularia  fragilis.  Locality  of  the  genus  at  present 
known,  the  Calcaire  Tertiaire  of  Westphalia.  A  recent  species  occurs 
in  the  Pacific  or  Australian  seas,  and  is  figured  in  '  Cat.  Brit.  Mus.' 
pi.  65,  V.  gigantea. 

De  Blainville  observes  that  this  genus  was  established  by  Defrance, 
and  that  it  has  been  adopted  by  Goldfuss  under  the  denomination  of 
Qlauconoma,  a  denomination  which  De  Blainville  rejects,  remarking 
that  Goldfuss  regards  it  as  approaching  nearly  to  Cellaria  Salicornia, 
and  stating  that  the  Vincularia  fragilis  which  he  (De  Blainville) 
examined  in  Defrance's  collection  might  well  be  nothing  more  than  a 
true  Flustra,  which  is  found  in  the  same  beds  with  V.  fragilis.  De 
Blainville  adds  in  support  of  this  opinion  that  Defrance  showed  him 
a  specimen  which  was  composed  of  two  rows  or  series,  instead  of  a 
Bingle  series  only. 

7.  Salicornaria.  Cells  disposed  around  an  imaginary  axis,  forming 
cylindrical  branches  of  a  dichotomously  divided  erect  polyzoarium. 

o.  Species  with  Hexagonal  Cellules,  and  with  a  transverse  aperture. 
(Genus,  Salicornia  of  Cuvier.) 


Example,  Cellaria  Salicornia  (Cellularia  Salicornia  of  Pallas; 
Tuhularia  fistulosa  of  Linnaeus).    Locality,  European  seas. 


Cella/ia  Salicornia. 

a,  natural  size  ;  b,  a  portion  magnified  ;  c,  a  smaller  portion  still  more  highly 
magnified. 

p.  Species  with  Oval  Cellules,  and  the  aperture  rounded  and 
tubular. 

Example,  C.  ccroides  (Sertularia  ceroids  of  Gmelin).  Locality, 
Mediterranean  and  the  Indian  seas. 

De  Blainville  observes  that  thi3 
genus,  established  by  Pallas  under 
the  name  of  Cellularia,  has  been 
successfully  simplified  by  Lamarck 
and  by  Lamouroux,  who  has  esta- 
blished many  genera  at  its  expense. 
De  Blainville  further  states  that 
before  Delle  Chiaje  no  author  who 
had  described  a  species  of  a  true 
Cellaria  was  known  ;  but  that  the 
Neapolitan  observer  had  filled 
this  gap  by  informing  us  in  his 
Memoirs  that  the  polypes  of  C. 
ceroides  bear  a  perfect  resemblance 
to  those  of  Millepora  (Myriapora) 
truncata.  Pallas  made  a  curious 
observation  relative  to  the  rapid 
growth  of  C.  Salicornia ;  for  he 
found  individuals  an  inch  and  a 
half  long  upon  the  eggs  of  Squali, 


Cellaria  ccroides. 
natural  size  ;  b,  a  portion  of  the 
lower  part  magnified. 


which  were  still  far  from  the  time  when  the  young  are  excluded. 
The  genus  as  here  characterised  should  perhaps  rather  be  regarded 
as  a  family  group,  under  which  would  be  included  two,  if  not  three, 
genera,  should  the  species  here  noticed  and  figured  as  C.  ceroides 
prove  to  be  a  cheiloBtomatous  polyzoan.  The  genera  are  Salicornaria 
(Cuvier),  Nellia  (Busk,  '  Cat.  Brit.  Mus.'). 

8.  Intricaria  (fossil).  Animals  unknown,  contained  in  hexagonal 
elongated  cellules  with  elevated  borders,  and  covering  the  entire 
surface  of  a  calcareous  polyparium  sufficiently  solid,  rush-like 
(joncace")  internally,  composed  of  a  considerable  number  of  cylindrical 
branches  irregularly  anastomosed. 

Example,  /.  Bajocensis. 

De  Blainville  observes  that  this  genus  was  established  by  Defrance 
for  a  pretty  fossil  polypier  found  by  M.  de  Gerville  in  the  depart- 
ment of  La  Manche ;  and  he  states  that  on  examining  it  in  the 
collection  of  the  first  named  of  those  naturalists,  he  was  satisfied  that 
it  approaches  very  nearly  to  the  Cellaria;,  and  especially  to  C.  Salicor- 
nia in  the  form  of  its  cellules,  while  however  it  differs  from  it  because 
it  is  not  articulated,  and  because  in  all  probability  it  did  not  adhere 
by  radical  fibrils.  Lamouroux,  he  adds,  thought  it  was  a  Millepore, 
At  all  events  its  place  here  seems  to  be  doubtful 
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9.  Cauda.  Animals  unknown.  Cells  rhomboidal,  situated  on  the 
outer  side  for  the  lodgment  of  a  vibraoulum  ;  no  avicularium  on  the 
upper  and  outer  angle. 

Example,  C.  arackno'idea,  Lamouroux  (Oellaria  filifera,  Lamarck) 
Locality,  seaa  of  Australia 


Cauda  arachno'idea.    a,  natural  size  ;  b,  c,  portions  magnified. 


De  Blainville  observes  that  this  genus  was  established  by  Lamou- 
roux for  a  species  of  (Mlaria  brought  by  Pe>on  and  Lesueur  from 
the  Australian  seas,  and  which  he  saw  in  Lamouroux's  collection, 
which  now  forms  part  of  the  Museum  of  Caen.  The  assemblage  of 
cells  resembles  the  vertebral  column  of  a  fish.  Upon  one  of  the 
surfaces  are  two  rows  of  alternate  cells,  separated  by  an  angular 
crest.  Upon  the  other  surface  may  be  seen  the  back  of  the  cells, 
with  tubular  filaments  which  reach  transversely  from  one  branch  to 
another,  and  are  analogous  to  the  radiciform,  or  root-like  tubes.  He 
adds  that  it  would  appear  that  these  transverse  fibrils  are  sometimes 
wanting,  as  in  the  variety  noted  by  Lamarck. 

To  this  genus,  as  thus  defined,  also  belongs  Cauda  reptans  (Cellu- 
laria  reptans  of  our  coasts). 

10.  Caberea.  Animals  unknown.  Cells  bi-multiserial,  in  the  latter 
case  quincuncial ;  back  of  branches  furnished  with  large  vibracula, 
which  are  placed  obliquely  in  two  rows,  diverging  in  an  upward 
direction  from  the  middle  line,  where  the  vibracula  decussate  with 
those  of  the  other ;  avicularia,  when  present,  sessile  on  the  front  of 
the  cell. 

Example,  C.  dickotoma. 


Caberea  dichotoma.    a,  natural  size  ;  b,  two  cellules  magnified. 

British  species.  C.  Borgi  ('  Audouin,'  Savigny,  'Egypt,'  pi.  12,  f.  4) ; 
C.Hookeri  (John's  'Brit.  Zooph.'  Ed.  2,  pi.  60);  but  these  two 
species  have  been  confounded. 

11.  Bugula.  Polyzoarium  erect,  phytoid,  dichotomously  divided 
into  narrow  ligulate  bi-multiserial  branches  ;  no  vibracula ;  avicu- 
laria when  present  pedunculate  and  articulated ;  cells  elliptical 
(viewed  behind),  closely  contiguous,  aperture  very  large,  margin 
simple,  not  thickened.    (Colour  not  unfrequently  red  or  blue.) 

Example,  B.  Neritina.    Locality,  Mediterranean. 

This  genus  was  established  by  Oken,  and  was  also  constituted  by 
Lamouroux  under  the  name  of  Acarnarchis  ;  but  was  not  adopted  by 
Lamarck,  nor  by  Dr.  Fleming,  who,  according  to  De  Blainville,  con- 
founds it  with  Bicellaria. 

12.  Bicellaria.  Polyzoarium  erect,  phytoid,  dichotomously  divided 
into  narrow  ligulate  biserial  or  multiserial  branches  ;  no  vibracula ; 
avicularia  when  present  pedunculate  and  articulated;  cells  turbinate, 
distant ;  aperture  directed  more  or  less  upwardB ;  several  spines, 
marginal  or  dorsal. 

To  the  same  family  belong  LTalophila  (Gray) ;  Bugula  (Oken). 
Example,  Bicellaria  ciliata,  Sertularia  pilosa.    Locality,  European 
seas. 

This  division  of  Cellariadce,  Crisim  of  Lamouroux,  Cellaria  of 
Lamarck,  was  separated  by  Dr.  Fleming,  who  gave  it  the  denomi- 
nation of  Cellularia,  a  name  preoccupied  as  we  have  seen  by  Pallas 
for  the  whole  family.  Instead  of  this  name  De  Blainville  proposes 
that  here  given,  and  observes  that  Savigny,  in  the  plate  which  he  has 
devoted  to  Cellaria;  in  his  great  work  on  Egypt,  has  figured  the  solid 


part  of  four  species,  which  being  composed  of  two  rauka  of  cellul  is 
should  belong  to  this  section. 


Acarnarchis  Neritina.    a,  natural  size  ;  b,  lower  portion  magnified. 


13.  Notamia.  Cells  opposite,  in  pairs;  a  pair  of  tobacco-pipe- 
shaped  avicularia  above  each  pair  of  cells,  each  arising  from 
the  inferior  tubular  prolongation  of  one  of  the  cells  in  the  pair  next 
above. 

Example,  N.  bursaria.    Locality,  European  seas,  &c. 

This  is  the  Sertularia  bursaria  of  Linnteus,  Cellularia  bursaria  of 
Pallas,  Dynamena  bursaria  of  Lamouroux. 

To  the  same  family  belong  Gemellaria  (Savigny),  Didymia  (Busk), 
Dimetopia  (Busk). 

14.  Scrupana.  Cells  uniserial;  junctions  rigid,  or  of  the  same 
consistence  as  the  cells  ;  polyzoary  adnate  or  erect. 

Example,  S.  chelata,  Ellis  and  Linn. ;  Cellularia  chelata,  Pallas  ; 
Eucratea  chelata,  Lamouroux ;  E.  loricata,  Fleming.  Locality, 
European  seas. 

In  the  same  family  are  included  Hippothoa  (Lamouroux) ; 
jEtea  (Lamouroux) ;  Beania  (Johnst.). 

Lamouroux  broke  up  this  generic  division  into  the  genera  Eucratea 
and  Lafoea.  De  Blainville  says  that  Unicellaria,  under  which  ho 
includes  Scruparia,  is  easily  characterised  by  the  solitary  disposition 
of  its  cellules,  and  that  he  had  examined  both  Eucratea  and  Lafoea 
in  Lamouroux's  collection  at  Caen,  and  found  the  differences  of  too 
little  value  to  warrant  the  separation. 

15.  Catenicella,  De  Blainville  ;  Catenaria,  Savigny.  Animals 
unknown  ;  contained  in  calcareous  cells  arising  one  from  the  upper 
and  back  part  of  another  by  a  short  corneous  tube,  all  facing  the 
same  way  and  forming  dichotomously  divided  branches  of  an  erect, 
phytoid,  polyzoary  cell,  at  each  bifurcation  geminate. 

16.  Menipca.  Cells  oblong,  or  attenuated  downwards,  imperforate 
behind,  with  a  sessile  avicularium,  frequently  absent  on  the  upper  and 
outer  angle,  and  one  or  two  sessile  avicularia  on  the  front  of  the  cell 
below  the  aperture. 

Synonyms.     Cellaria  (part),  Linnaeus,  Solander. 
Crisia  (part),  Lamouroux. 
Tricellaria,  Fleming,  De  Blainville,  Gray. 

The  essential  distinctive  character  of  this  genus,  as  here  intended, 
consists  in  the  presence  of  one  or  more  sessile  avicularia  on  the  front 
of  the  cell  below  the  aperture,  and  usually  of  a  sessile  avicularium  at 
the  upper  and  outer  angle ;  no  vibraculum.  With  the  exception  of 
one  or  perhaps  two  species  the  Menipea  have  three  or  six  cells  only 
in  each  internode  ;  the  branches  consequently  are  loose  and  straggling, 
and  usually  incurved  at  the  extremities,  as  is  best  seen  in  M.  cirrata. 
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The  genus  appears  to  enjoy  a  wide  geographical  range,  occurring 
from  the  Arctic  Circle  to  the  southern  points  of  America  and  Africa. 


Scruparia  chelata.    a,  natural  size  ;  6,  a  portion  highly  magnified. 

This  genus  (of  which  seventeen  species  are  described  and  figured  in 
the  '  Cat.  Brit.  Mus.')  admits  of  division  into  three  subgeneric  groups. 
The  species  are  for  the  most  part  Australian,  and  with  the  exception 


of  that  described  by  Savigny,  which  might  have  been  procured  in 
the  Red  Sea,  appear  to  be  limited  to  the  Southern  Hemisphere. 

The  M.  hyaliva,  of  which  a  figure  is  here  given  from  Lamounoux, 
appears  to  be  referable  to  this  genus. 


Jlenipea  hyalam.    a,  natural  size  ;  b,  c,  cellules  magnified. 

For  the  best  account  of  the  species  of  this  and  other  families  of 
the  Polyzoa  the  reader  is  referred  to  Mr.  Busk's  complete  and  beauti- 
fully illustrated  '  Catalogue  of  the  Marine  Polyzoa '  in  the  collection 
of  the  British  Museum.  [Polyzoa.] 

CELLASTR^A.  [Madrephylllea.] 

CELLIPORA.  [Polyzoa.] 

CELLS.  The  ultimate  structure  of  animal  and  vegetable  bodies 
consists  of  minute  vesicles  which  are  called  Cells.  In  both  animal 
and  vegetable  structures  these  organs  are  not  generally  visible  to  the 
naked  eye,  as  they  vary  from  the  l-500th  to  the  l-10000th  part  of 
an  inch  in  diameter.  In  all  cases  they  consist  of  an  enveloping 
membrane  or  cell- wall,  which  incloses  in  a  space  more  or  less  enlarged 
certain  constituents,  called  cell-contents.  The  nature  of  the  substances 
which  enter  into  the  composition  of  the  cell-walls  and  constitute  the 
cell-contents,  differs  in  the  animal  and  vegetable  kingdoms,  but  there 
are  certain  properties  which  all  cells  possess  in  common.  Sometimes 
these  properties  are  called  vital,  to  distinguish  them  from  the  pro- 
perties possessed  by  inorganic  or  mineral  bodies,  which  are  called 
physical.  It  will  however  be  seen  that,  independent  of  the  formative 
power  by  which  particles  of  gelatine,  cellulose,  &c,  arrange  them- 
selves in  the  form  of  cells,  and  again  these  cells  arrange  themselves 
into  the  forms  of  organs  and  beings  of  a  specific  form,  there  are  few 
of  the  functions  performed  by  cells  that  may  not  be  referred  to  the 
action  of  physical  forces.  One  of  the  first  and  most  necessary  con- 
ditions of  the  cell  is,  that  it  shall  allow  of  the  passage,  through  the 
membrane  of  which  its  walls  are  composed,  of  those  substances  by 
means  of  which  it  grows,  and  which  it  acts  upon  for  the  production 
of  the  peculiar  secretions  which  characterise  either  specific  beings  or 
parts  of  their  organisation.  This  function,  which  is  called  Absorption, 
seems  referrible  to  the  physical  relations  which  exist  between  liquids 
and  gases  and  the  membrane  of  which  the  cell-wall  is  composed. 
[Absorption.] 

The  liquid  or  gaseous  contents  which  are  thus  introduced  into  the 
interior  of  cells  undergo  a  variety  of  changes,  according  to  the  position, 
age,  or  other  circumstances  of  the  cell.  Sometimes  the  fluid  that  is 
absorbed  appears  to  be  transmitted  in  compound  structures  from  cell  to 
cell  without  undergoing  any  great  amount  of  change.  In  other  cases  the 
most  decided  chemical  changes  take  place  in  the  elements  introduced. 
The  cells  of  some  parts  of  vegetable  structures  are  an  instance  of  the 
latter,  in  which  carbonic  acid  and  ammonia  are  absorbed  with  water, 
and  converted,  either  during  their  passage  through  the  cell-wall,  or 
whilst  in  the  interior  of  the  cell,  into  cellulose,  starch,  sugar,  protein, 
and  other  constituents  of  the  cell.  In  other  parts  of  plants  the  cells 
convey  solutions  of  sugar  and  other  substances  without  producing  on 
them  any  change. 

The  constituents  absorbed  into  the  interior  of  the  cell  are  the 
materials  from  which  the  cell-wall  and  all  its  contents  are  derived. 
The  process  by  which  the  cell  appropriates  to  itself  these  matters  is 
called  Assimilation.  This  function  is  supposed  to  be  carried  on  by 
an  independent  force  or  power  residing  in  the  cell,  or  congeries  of  cells, 
which  form  an  organ  or  a  body,  and  has  been  called  the  '  assimilative 
force  or  property,'  '  organising  force,'  '  plastic  force.'  It  is  necessary 
however  in  this  process  to  separate  between  the  changes  by  which 
one  substance  is  converted  into  another,  and  which  is  probably  the 
result  of  ordinary  chemical  force  under  other  circumstances,  and  the 
power  or  force  by  which  these  substances  are  made  to  assume  definite 
forms  in  cells  and  organs.  The  latter  is  a  special  force  in  the  case  of 
each  cell,  plant,  or  animal,  and  to  which  alone,  of  the  changes  involved 
in  the  function  of  assimilation,  the  term  vital  can  be  properly 
applied. 

The  result  of  the  appropriation  of  the  new  matter  absorbed  from 
without  in  all  cells  is  their  enlargement  or  growth.  This  takes  place 
in  two  ways  :  either  the  new  matter  is  taken  up  into  the  interior  of 
the  substance  of  the  cell-wall,  which  is  always  the  case  where  the 
cell  becomes  augmented  in  size,  or  it  is  deposited  in  the  form  of 
layers  in  the  interior  of  the  cell.  According  as  the  first  mode  of 
growth  is  regular  or  irregular  will  be  the  form  of  the  cell.  The  vege- 
table and  animal  kingdoms  present  almost  all  conceivable  forms  of 
cells,  from  the  spherical  and  hexagonal  cells  observed  in  the  lower 


CELLS. 


CELSIA. 


811 


forms  ot"  plants,  and  the  less  organised  tissues  of  animals,  aa  cartilage, 
up  to  the  elongated  vessels  of  the  plant,  and  the  irregular  cells  of 
bone  or  areolar  tissue  in  animals.  The  animal  kingdom  presents  by- 
far  the  greatest  variety  in  this  respect,  and  so  great  are  the  changes 
that  some  of  the  animal  cells  undergo,  that  the  terms  Metamorphoses 
or  Transformations  have  been  applied  to  these  changes.  As  examples 
of  these  cells  we  may  quote — the  horny  scales  of  the  epidermis,  of 
the  hair  and  the  nails,  and  the  laminated  pavement,  epithelium — in 
which  the  cells  are  flattened,  polygonal,  or  fusiform,  and  the  cell-wall 
is  fused  into  one  mass  with  the  cell-contents ;  the  contractile  fibre- 
cells  of  the  smooth  muscles  ;  the  tubules  of  the  lens ;  the  prisms  of  the 
enamel ;  the  various  forms  of  bone-cells  ;  and  the  transversely  striated 
cells  of  muscular  fibre. 

All  cells  originate  or  are  produced  in  the  same  way.  Either  they 
are  developed  free  in  vegetable  or  animal  fluids,  or  they  are  produced 
in  the  interior  of  preceding  cells.  In  all  cases  they  originate  in  con- 
nection with  a  substance  called  protein,  which  exists  in  cells,  either 
in  the  form  of  a  small  dark  spot  called  a  nucleus,  or  cytoblast,  in  the 
interior  of  which  is  a  nucleolus,  or  of  an  expansion  on  the  interior  of 
the  cell,  when  it  is  called  the  primordial  utricle.  Free  cell-development 
Las  been  observed  to  take  place  in  plants,  in  saccharine  and  other 
liquids  about  to  undergo  the  fermentation  process,  and  amongst 
animals  in  the  chyle,  blood,  and  lymph.  The  exact  mode  of  the 
development  of  cells  under  these  circumstances  has  not  been 
accurately  observed,  and  the  particles  or  granules  of  proteinaceous 
matter  from  which  they  are  supposed  to  originate  have  not  yet  been 
proved  to  have  had  their  origin  independent  of  other  cells.  The  most 
common  form  of  cell-development  is  that  in  which  the  cell  grows 
around  or  from  the  nucleus  or  primordial  utricle.  In  the  animal 
kingdom  the  development  of  the  cell  more  frequently  takes  place 
around  the  nucleus,  whilst  in  the  vegetable  kingdom  its  origin  is 
more  frequent  from  the  folding  in  or  contraction  of  the  primordial 
utricle  upon  itself,  by  which  means  two  cells  originate  in  one. 

Besides  the  development  of  cells  around  the  nucleus  and  round  the 
investing  membrane,  or  primordial  utricle,  within  the  walls  of  the 
cell,  a  multiplication  of  cells  frequently  takes  place  by  division  of  the 
whole  cell.  This  takes  place  in  many  of  the  lower  forms  of  animals 
and  plants  [Protozoa],  and  also  in  the  red  blood-corpuscles  of  the 
embryoes  of  birds  and  mammalia,  and  in  the  colourless  blood-corpuscles 
of  the  tadpole.  It  is  probable  that  further  observation  will  extend 
our  knowledge  of  this  mode  of  cell-multiplication. 

One  of  the  highest  problems  for  the  physiology  of  the  present  day 
to  solve  is,  the  efficient  causes  of  the  phenomena  of  cell-development. 
The  following  propositions  have  been  laid  down  by  Kolliker  as  an 
attempt  to  follow  up  Schwann's  idea  of  the  analogy  between  chemical 
changes  in  inorganic  bodies  and  those  which  occur  in  cells : — ■ 

1.  The  nucleus  of  the  cell  arises  in  the  first  place  as  a  precipitate 
in  an  organisable  fluid,  and  afterwards  becomes  consolidated  in  such 
a  manner  that  a  special  investment  and  contents  with  a  nucleolus 
appear.  Its  development  may  in  this  case  be  compared  to  that  of 
inorganic  precipitates,  yet  the  constantly  globular  figure  and  size  of 
the  nuclei  which  are  just  formed,  indicate  some  essential  though  not 
yet  recognised  condition  peculiar  to  them. 

2.  In  the  development  of  cells  by  division  the  cell-nucleus  plays 
exactly  the  same  part  which  was  previously  ascribed  to  the 
nucleolus,  and  the  occurrence  of  the  formation  of  cells  in  this 
manner  demonstrates  that  chemical  conditions  are  not  necessarily 
concerned  therein. 

3.  In  cell-development  around  portions  of  contents,  and  in  the 
cleavage  process,  the  nuclei  also  operate  as  simple  centres  of  attrac- 
tion upon  a  certain  mass  of  blastema,  and  then  follows  the  formation 
of  a  membrane  upon  the  surface  of  this  mass,  which  is  most  simply 
understood  as  a  condensation  of  the  blastema. 

4.  In  the  cell-development  directly  around  the  nucleus  the  invest- 
ment with  blastema  is  wanting,  and  the  nucleus  develops  the  mem- 
brane immediately  around  itself. 

From  what  has  been  previously  said,  it  will  be  seen  that  the  cells 
are  the  active  seat  of  the  functions  of  both  animals  and  plants,  and 
the  most  conspicuous  results  of  organisation  takes  place  in  conse- 
quence of  their  agency.  They  not  only  constitute  the  mass  of  the 
body,  but  by  their  agency  alone  all  the  special  secretions  and  products 
of  individual  plants  and  animals  are  formed.  The  food  is  conveyed 
into  the  body  by  cells,  the  blood  of  animals  is  charged  with  cells,  and 
the  functions  of  locomotion  and  sensation  are  carried  on  by  the  agency 
of  cells.  Nor  are  these  last  functions  peculiar  to  the  animal  kingdom. 
Contractility  and  sensibility  seem  to  be  the  property  of  the  substance 
(protein)  of  which  the  nucleus  and  primordial  utricle  are  composed. 
To  this  substance  Mr.  Huxley  proposes  to  give  the  name  Endoplast, 
and  thus  concludes  a  lecture  on  the  identity  of  structure  of  plants 
and  animals  :— 

"  In  both  plants  and  animals  then  there  is  one  histological  element, 
the  Endoplast,  which  does  nothing  but  grow  and  vegetatively  repeat 
itself ;  the  other  element,  the  periplastic  substance  (the  cell  membrane) 
Ving  the  subject  of  all  the  chemical  and  morphological  metamorphoses, 
m  consequence  of  which  specific  tissues  arise.  The  differences  between 
the  two  kingdoms  are,  mainly,  1,  that  in  the  plant  the  Endoplast 
grows,  and,  as  the  primordial  utricle,  attains  a  large  comparative  size ; 
while  in  the  animal  the  Endoplast  remains  small,  the  principal  bulk 


of  its  tissues  being  formed  by  the  periplastic  substance  ;  and,  2,  in 
the  nature  of  the  chemical  changes  which  take  place  in  the  periplastic 
substance  in  each  case.  This  distinction  however  does  not  always 
hold  good,  the  Asjidians  furnishing  examples  of  animals  whose  peri- 
plastic substance  contains  cellulose. 

"  The  plant  then  is  an  animal  confined  in  a  wooden  case,  and 
nature,  like  Sycorax,  holds  thousands  of  '  delicate  Ariels  '  imprisoned 
within  every  oak.  She  is  jealous  of  letting  us  know  this ;  and  among 
the  higher  and  more  conspicuous  forms  of  plants  reveals  it  only  by 
such  obscure  manifestations  as  the  shrinking  of  the  Sensitive  Plant, 
the  sudden  clasp  of  the  Dionwa,  or,  still  more  slightly,  by  the  pheno- 
mena of  the  Cyclosis.  But  among  the  immense  variety  of  creatures 
which  belong  to  the  invisible  world  she  allows  more  liberty  to  her 
Dryads  ;  and  the  Protococci,  the  Volvox,  and  indeed  all  the  A  Igm,  are 
during  one  period  of  their  existence  as  active  as  animals  of  a  like 
grade  in  the  scale.  True,  they  are  doomed  eventually  to  shut  them- 
selves up  within  their  wooden  cages  and  remain  quiescent ;  but  in 
this  respect  they  are  no  worse  off  than  the  Polype,  or  the  oyster 
even." 

For  further  information  on  the  subject  of  Cells,  see  the  articles 
Animal  Kingdom  ;  Blood  ;  Histology  ;  Botany  ;  Cilia  ;  Tissues, 
Vegetable  ;  Tissues,  Animal  ;  and  also  Cells  [See  Supplement]. 

(Sharpey,  in  Quain's  Elements  of  Anatomy  ;  Kolliker,  Handbook  of 
Human  Histology,  translated  for  the  Sydenham  Society  by  Huxley  and 
Busk  ;  Carpenter,  Manual  of  Human  Physiology  ;  Principles  of  Phy- 
siology; Mohl,  On  the  Vegetable  Cell,  translated  by  Henfrey ;  Schleiden, 
Principles  of  Scientific  Botany,  translated  by  Lankester ;  Schleiden,  On 
Phytogenesis ;  Schwann,  On  the  Identity  of  Structure  in  Plants  and 
Animals,  translated  by  H.  Smith  for  the  Sydenham  Society  ;  Quekett, 
Lectures  on  Histology;  Hassall,  Microscopic  Anatomy  of  the  Human 
Body;  Todd  and  Bowman  The  Physiological  Anatomy  and  Physiology 
of  Man  ;  Quekett,  Catalogue  of  the  Histological  Series  in  the  Museum 
of  the  Royal  College  of  Surgeons,  London  ;  Quarterly  Journal  of  Micro- 
scopical Science  ;  and  Transactions  of  Microscopical  Society,  vol.  i.) 

CELLULAR  TISSUE.  This  name  has  been  given  to  certain  forms 
of  both  animal  and  vegetable  structures.  In  the  animal  kingdom  it 
has  been  applied  to  that  tissue  which  is  found  investing  and  forming 
the  basis  of  all  others.  As  however  this  tissue  is  not  more  strictly 
cellular  than  any  of  the  other  structures  of  the  body,  and  is  even  less 
cellular  under  the  microscope  than  many  others,  this  term  has  been 
abandoned  by  recent  anatomical  writers,  and  the  term  Areolar  Tissue 
substituted.  [Areolar  Tissue.]  The  term  Cellular  Tissue  is  still 
made  use  of  by  botanists  to  distinguish  those  parts  of  plants  in 
which  the  cells  have  not  united  together  to  form  continuous  tubes 
or  vessels.  The  whole  of  the  tissues  of  plants  like  those  of  animals 
originate  in  cells,  and  it  is  somewhat  difficult  to  fix  the  limitations 
of  this  term.    [Cells  ;  Tissues,  Vegetable.] 

CELLULARES,  a  term  applied  to  the  large  class  of  plants,  which 
have  also  received  the  names  Cryptogamia,  Acotyledons,  Agamw, 
Exembryonatce,  and  Acrogens.  [Acrogens.]  It  was  especially  adopted 
by  De  Candolle,  the  primary  divisions  of  whose  system  consisted  of 
Vasculares,  or  plants  with  both  cellular  and  vascular  tissue,  and 
Cellulares,  or  plants  furnished  with  cellular  tissue  only.  These  distinc- 
tions do  not  hold  good  anatomically,  and  since  the  more  prominent 
recognition  of  the  fact  that  cellular  and  vascular  tissue  originate 
alike  in  the  cell,  and  are  but  forms  of  the  same  substance,  these 
distinctions  have  been  less  regarded. 

CELLULARIA.  [Cellars.] 

CELO'SIA  a  genus  of  plants  belonging  to  the  natural  order 
Amarantacea?,  comprehending  the  flowers  which  gardeners  call  Cocks- 
combs, on  account  of  the  crested  flattened  appearance  of  their 
inflorescence.  The  calyx  consists  of  5  narrow  sharp-pointed  sepals, 
surrounded  by  some  bracts  of  the  same  shape  and  colour  as  them- 
selves. The  stamens  are  5,  and  united  into  a  plaited  cup.  The 
capsule  is  membranous,  1-celled,  opens  by  a  transverse  fissure,  and 
contains  two  or  three  seeds.  The  leaves  are  always  alternate.  Only 
two  species  are  cultivated,  namely  C.  cristata  and  C.  coccinea. 

C.  cristata,  the  Common  Cockscomb,  is  said  to  be  a  native  of  the 
East  Indies,  but  it  is  more  probable  that  it  came  originally  from  either 
Japan  or  China,  for  it  is  only  seen  in  gardens  in  the  East  Indies.  It 
varies  in  regard  both  to  stature  and  colour,  some  of  the  sorts  being  as 
much  as  two  feet  high,  while  others  do  not  exceed  six  inches ;  in 
colour  it  is  seen  with  deep  blood-red,  purple,  and  yellowish-white 
combs,  the  latter  however  is  seldom  cultivated  now. 

C.  coccinea  is  by  no  means  so  striking  a  plant  as  the  last  in  appear- 
ance, for  it  forms  little  or  no  crest,  but  it  bears  its  flowers  in  panicled 
spikes.  It  also  is  said  to  be  a  native  of  the  East  Indies,  and  varies 
with  purple  and  silvery  or  yellow  flowers. 

Nothing  can  be  more  easy  of  cultivation  than  these  flowers ;  and 
they  are  capable  of  being  brought  to  an  extraordinary  size  by  good 
management. 

CELSIA  (named  by  Linnaeus  in  honour  of  Olaf  Celsius,  D.D., 
professor  of  Greek,  and  afterwards  of  Theology,  in  the  University  of 
Upsal),  a  genus  of  plants  belonging  to  the  natural  order  Solanacece. 
It  has  a  5-parted  calyx,  a  rotate  5-lobed  corolla,  4  perfect  stamens, 
didynamous,  bearded.  All  the  species  are  herbs  with  simple  or  pinnate 
leaves,  the  flowers  disposed  in  loose  terminal  racemes,  each  rising  from 
the  axil  of  a  bract  or  small  leaf. 
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C.  orientalis  has  the  lower  leaves  jagged,  those  of  the  stem  bipinnate. 
It  is  a  native  of  Cappadocia  and  Armenia. 

C.  sublanata,  shrubby  clothed  with  woolly  tomentum,  the  leaves 
oval-oblong,  obtuse,  crenated,  wrinkled,  soft.  It  is  now  cultivated  in 
this  country,  but  its  native  district  is  unknown.  It  has  sweet-scented 
flowers.  There  are  several  other  species  of  Celsia,  all  of  them  closely 
resembling  the  species  of  Verbascum,  under  which  genus  many  of 
them  have  been  described. 

In  the  cultivation  of  the  species  of  Celsia,  the  seeds  should  be  sown 
on  a  gentle  hot-bed,  and  when  the  plants  are  large  enough  they  should 
be  set  in  separate  pots,  as  they  require  the  protection  of  a  greenhouse 
or  frame  the  first  winter.  In  the  second  year  they  may  be  planted 
out  about  the  month  of  May  in  any  warm  sheltered  situation.  They 
will  flower  and  ripen  their  seed  in  the  open  air.  C.  sublanata  and 
C.  parvi flora  being  shrubby  plants  should  be  treated  as  Pelargoniums 
or  other  greenhouse  shrubs. 

(Don,  Gardener's  Dictionary.) 

CE'LYPHUS,  agenus  of  Dipterous  Insects  of  the  family  Lauxanidce 
(Macquart).  It  has  the  following  characters  : — Antenna;  wide  apart, 
as  long  as  the  head,  stylet  rather  thick  and  covered  with  fine  hairs ; 
scutellum  convex,  and  covering  the  abdomen. 

This  genus  is  one  of  the  most  extraordinary  of  the  Diptera,  the 
species  having  more  the  appearance  of  little  beetles  than  two-winged 
flies;  the  peculiarity  is  caused  by  the  immense  size  of  the  scutellum, 
which  covers  the  whole  abdomen  and  incloses  the  wings  when  at 
rest. 

C.  obtectus  is  about  one-sixth  of  an  inch  in  length  ;  the  head  is 
yellow ;  the  last  joint  of  the  antennas  is  black ;  the  thorax  and 
scutellum  are  of  a  bluish  black  colour  with  violet  reflexions  ;  the 
former  is  broader  than  long  ;  the  abdomen  is  fawn-colour,  the  legs  and 
wings  are  yellowish,  the  latter  with  the  base  brown.  It  inhabits  Java. 

C.  scntatus  very  much  resembles  the  one  just  described,  but  is  of  a 
greenish,  copper-colour  above  and  beneath  ;  it  is  found  in  the  East 
Indies. 

C.  Africanvs,  is  a  small  species  inhabiting  Sierra-Leone. 

CENCHRIS,  a  genus  of  Snakes  belonging  to  the  family  of  Rattle- 
snakes. [CROTALIDiE.] 

CENTAU'REA,  a  very  extensive  genus  of  plants  belonging  to  the 
Cynaraceous  division  of  the  natural  order  Compositce,  but  compre- 
hending no  species  of  any  importance  to  man.  It  has  the  following 
characters : — The  pappus  in  many  rows,  unequal,  the  second  row 
largest ;  the  anthers  with  papillose  filaments ;  involucre  imbricated ; 
receptacle  chaffy ;  the  fruit  attached  laterally  above  to  the  re- 
ceptacle. 

O.  Cyanus,  the  Common  Blue-Bottle  of  corn  fields,  is  sometimes 
cultivated  for  the  sake  of  its  many-coloured  flower-heads.  Two 
others,  C.  moschata,  the  Purple  or  White  Sultan  of  gardeners,  and  C. 
suaveohns,  Yellow  Sultan,  are  occasionally  seen  among  other  annuals 
in  gardens. 

C.  Cyanus  with  the  following  are  British  species  : — C.  Jacea  ;  C. 
nigra,  the  Black  Knapweed;  C.  nigrescens ;  C.  Scabiosa,  Great  Knap- 
weed; C.  solstitialis,  Yellow  Star-Thistle;  C.  Calcitrapa,  Common 
Star-Thistle  ;  C.  Isnardi. 

CENTAURY.  [Centaukea.] 

CENTIPEDE.  [Mtbiapoda.] 

CENTRANTHUS  (from  nivrpov,  a  spur,  and  &v6os,  a  flower),  a  genus 
of  plants  belonging  to  the  natural  order  Valerianaceec.  It  has  a 
regular  5-lobed  corolla  with  a  spur,  a  single  stamen,  the  fruit  1-celled, 
indebiscent,  crowned  with  the  limb  of  the  calyx,  expanded  into  a 
feathery  pappus.  The  species  are  smooth  herbs  with  undivided  or 
pinnate  leaves,  and  white  or  red  flowers. 

C.  ruber,  Red-Flowered  Spurred  Valerian,  Red  Valerian,  has  ovate- 
lanceolate  leaves,  spur  much  shorter  than  the  tube  of  the  corolla  and 
twice  as  long  as  the  germen.  It  is  a  native  of  Great  Britain,  in  chalk- 
pits and  on  old  walls.  It  has  purple  flowers,  and  attains  a  height  of 
one  or  two  feet.    It  has  a  sweet  scent. 

C.  Calcitrapa  has  radical  leaves,  ovate,  entire,  the  stem-leaves 
pinnatifid,  the  spur  very  short.  It  is  a  native  of  the  coasts  of  the 
Mediterranean,  and  of  the  more  temperate  parts  of  France.  It  grows 
wild  at  Eltham  in  Kent,  but  there  is  little  doubt  of  its  being  a 
naturalised  plant  there.  The  first  species  may  have  also  been 
introduced,  but  it  grows  wild  in  many  parts  of  Great  Britain.  Several 
other  species  are  described  and  some  are  grown  in  gardens.  They  are 
elegant  border-flowers,  and  will  grow  in  any  common  soil,  on  walls  or 
rock-work,  and  may  be  easily  propagated  by  seed. 

(Babington,  Manual  of  British  Botany.) 

CENTRA'RCHUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  the  family  Pcrcidw,  and  the  subdivision  'with  less 
than  seven  branchial  rays.'  In  this  genus  the  species  have  numerous 
spines  in  the  anal  fin  ;  the  tongue  is  furnished  with  a  group  of  fine 
aud  very  thickly-set  teeth  ;  the  pre-operculum  is  entire  ;  the  angle  of 
the  operculum  is  divided  into  two  flat  points ;  and  the  body  is  com- 
pressed and  somewhat  oval ;  they  inhabit  the  rivers  of  North  America. 
The  genus  Cyclda  of  some  American  ichthyologists  is  synonymous 
with  the  above. 

CENTRINA.  [Squalid*.] 

CENTRI'SCUS  (Linnaeus),  a  genus  of  Fishes  belonging  to  the 
section  A  canthoptcrygii  and  to  the  family  Fistularidce.    The  species 


of  this  genus  are  principally  distinguished  by  their  having  a  long 
tubular  snout,  from  which  character  they  have  received  the  names 
of  Sea-Snipes,  Trumpet-Fish,  &c.  The  body  i3  inclining  to  an  oblong 
oval  form,  compressed,  carinated  beneath,  and  covered  with  scales. 
The  mouth  is  small,  obliquely  cleft,  and  devoid  of  teeth.  There  are 
two  dorsal  fins ;  the  rays  of  the  first  (which  is  placed  very  far 
back)  are  spinous ;  the  ventral  fins  are  small,  and  situated  behind  the 
pectorals. 

Centriscus  Scolopax  (Linnaeus),  the  Trumpet-Fish  or  Sea-Snipe 
(known  in  Cornwall  by  the  name  of  the  Bellows-Fish),  is  the  only 
species  yet  discovered  off  the  British  coast,  where  it  is  rare  ;  the 
Mediterranean  appears  to  be  its  natural  locality.  Its  length  is  about 
five  inches;  the  body  is  oval  and  compressed  ;  the  snout  is  elongated, 
and  forms  a  tube  which  extends  about  an  inch  and  a  half  before  the 
eyes,  which  are  large ;  the  back  is  elevated,  and  the  part  for  some 
little  distance  anterior  to  the  first  dorsal  fin  is  straight,  whence 
it  tapers  rather  suddenly  to  the  tail.  The  anterior  spine  of  the  first 
dorsal  (which  has  but  three  rays)  is  very  large  and  denticulated 
beneath ;  the  rays  of  the  second  dorsal  are  soft ;  the  anal  fin  is 
elongated ;  the  ventrals  are  small,  and  have  a  depression  behind  them 
in  which  they  may  be  lodged.  The  body  is  covered  with  hard  rough 
scales,  which  are  minutely  ciliated  on  the  external  edge. 

Young  specimens  of  this  fish  are  of  a  shining  silver-like  colour  ; 
the  adult  specimens  are  reddish,  with  the  sides  of  the  head  and 
under  parts  silvery  or  slightly  tinted  with  a  golden  hue. 

There  is  a  figure  of  this  curious  fish  given  in  Yarrell's  '  British 
Fishes,'  and  also  in  Donovan's  '  British  Fishes.' 

The  genus  Amphisile  of  Klein  is  closely  allied  to,  and  was  included 
in  the  genus  Centriscus  by  Linnaeus ;  the  species  have  the  back  mailed 
with  larger  scaly  plates,  of  which  the  anterior  spine  of  the  first 
dorsal  fin  appears  to  be  a  continuation. 

CENTRO'LOPHUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Scomberidec.  The  body  is  elongate,  covered 
with  minute  scales ;  teeth  small  and  numerous ;  palatine  without 
teeth ;  one  very  long  dorsal  fin. 

C.  morio,  the  Black  Fish,  has  been  met  with  though  very  rarely  on 
the  British  coast.  It  is  of  a  black  colour,  the  fins  intensely  so  ;  the 
under  parts  are  of  a  slightly  paler  hue.  The  head  is  rather  blunt 
and  rounded  in  front,  and  the  mouth  is  small ;  the  eyes  are  prominent ; 
the  body  is  compressed,  and  in  a  specimen  15  inches  long  is  about 
3  inches  deep.  There  is  a  thin  elevated  ridge  on  the  back,  to  which 
the  dorsal  fin  is  attached ;  this  fin  commences  before  the  middle  of 
the  back  (viewing  it  from  the  side),  and  extends  almost  to  the  tail ; 
the  pectoral  fins  are  pointed ;  the  ventral  fins  are  bound  down  by  a 
membrane  ;  the  tail  is  large  and  forked ;  the  body  is  covered  with 
very  small  scales. 

In  Mr.  Yarrell's  'British  Fishes,'  one  specimen  is  described  as 
being  15  inches  long,  and  another  "  measured  2  feet  8  inches  in 
length,  and  weighed  14  lbs.  The  skin  was  observed  to  be  so  tough 
as  to  be  stripped  from  the  fish  like  that  of  an  eel ;  no  air-bladder 
was  found.  The  taste  was  delicious."  They  were  caught  off  the 
coast  of  Cornwall,  and  the  species  is  described  as  having  great  strength 
and  velocity. 

CENTRONO'TUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Scombcridw.  In  this  genus  the  spines, 
which  in  most  of  the  Acanthopterygians  form  the  anterior  dorsal 
fin,  are  free  or  unconnected  by  membrane  ;  they  have  all  ventral  fins. 

The  above  characters  are  common  to  a  large  number  of  species  of 
the  Scomberidce,  and  hence  it  has  been  thought  convenient  to  seize 
some  minor  distinctions  for  the  purpose  of  dividing  the  genus 
Centronotus  into  several  sub-genera.  In  Cuvier's  '  Regne  Animal ' 
they  are  as  follows  : — Sub-genus  Naucratcs,  or  those  in  which  the  body 
is  elongate  ;  the  tail  carinated  at  the  sides,  and  which  have  two 
free  spines  before  the  anal  fin.  To  this  sub-genus  belongs  the  Pilot 
Fish  (Naucratcs  ductor),  which  is  well  known  for  its  habit  of  following 
vessels  to  a  considerable  distance  in  order  to  feed  upon  what  is 
thrown  overboard  ;  and  it  is  under  such  circumstances  that  this  fish 
has  been  occasionally  met  with  on  the  British  coast.  It  is  about  a 
foot  in  length,  and  of  a  bluish-gray  colour,  with  five  broad  bands  of 
deep  violet.  Its  shape  is  something  like  that  of  the  mackerel,  but 
less  tapering  towards  the  head  and  tail.  The  pectoral  and  ventral 
fins  are  of  moderate  size,  the  latter  very  close  together ;  the  dorsal 
fin  commences  about  midway  between  the  head  and  the  tail,  and 
continues  almost  to  the  latter  part ;  anterior  to  the  dorsal  fin  there 
are  three  free  spines  :  the  tail  is  forked. 

Elacates  is  another  sub-genus.  The  species  have  nearly  the  form  of 
the  one  last  mentioned,  but  differ  in  the  head  being  depressed,  the 
tail  not  carinated,  and  there  being  no  free  spines  before  the  anal  fin. 
The  next  sub-genus,  Lichia,  has  free  spines  before  the  dorsal  and  anal 
fins,  and  the  tail  not  carinated  at  the  sides.  In  front  of  the  dorsal 
spines  there  is  a  single  one  laid  flat  and  pointing  forwards.  The 
Scomber  amia  of  Linnosus,  a  large  fish  upwards  of  4  feet  in  length, 
which  inhabits  the  Mediterranean,  belongs  to  this  section.  There  are 
two  other  species  known  from  the  same  locality ;  the  one  here 
mentioned  is  distinguished  by  the  lateral  line  being  much  curved 
and  forming  an  S.  The  last  sub-genus,  Trachinotus,  differs  chiefly  from 
Lichia  in  having  the  profile  of  the  body  deeper,  and  the  dorsal  and 
anal  fins  longer  and  more  tapered.  " 
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CENTROPHORUS.  [Squalid*.] 

CENTROPO'MUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii,  to  the  division  Thoracic-Perches,  and  the  family 
Percida.  In  this  genus  the  muzzle  is  compressed,  as  in  the  pike, 
and  the  head,  when  viewed  from  the  side,  is  much  pointed  ;  the  lower 
jaw  projects  beyond  the  upper ;  the  pre-operculum  and  operculum 
are  covered  with  scales ;  the  former  is  dentated,  and  the  latter 
unarmed.  There  are  two  dorsal  fins  with  a  distinct  intervening 
space ;  the  anterior  one  has  eight  rays,  and  the  posterior  eleven ;  the 
teeth  are  very  minute  and  crowded  ;  the  ventral  fins  are  under  the 
pectorals. 

C.  undecimalis,  so  named  from  its  having  eleven  rays  to  the 
posterior  dorsal  fin,  is  common  throughout  South  America,  where  it 
forms  a  considerable  article  of  consumption,  and  is  known  by  the 
name  of  the  Sea-Pike ;  it  frequents  the  mouths  of  great  rivers,  and 
sometimes  extends  its  course  up  as  far  as  the  fresh  water. 

The  Sea-Pike  grows  to  a  considerable  size,  and  weighs  sometimes 
as  much  as  25  lbs.  The  body  is  of  rather  a  more  elongate  form  than 
the  common  perch ;  its  colour  is  greenish-brown  above  and  silvery 
beneath  ;  the  anterior  dorsal  fin  is  gray  ;  the  other  fins  are  yellowish, 
and  finely  dotted  with  black  on  the  edges  ;  the  lateral  line  is  black. 
This  species  is  the  only  one  of  the  genus  known,  and  is  the  Sciwna 
undecimalis  of  Bloch. 

CENTROPRI'STIS  (Cuvier),  a  genus  of  Fishes  belonging  to  the 
section  Acanthopterygii,  and  to  the  family  Percidce,  and  belonging  to 
the  division  with  '  seven  branchial  rays  and  a  single  dorsal  fin.'  This 
genus  is  distinguished  chiefly  by  the  species  having  all  the  teeth 
fine,  rather  strong  and  recurved,  and  closely  set :  the  pre-operculum 
is  serrated  ;  and  the  operculum  is  spined. 

C.  nigricans,  the  Black  Perch  or  Black  Bass,  is  abundant  in  the 
rivers  of  the  United  States,  and  is  much  esteemed  for  the  table.  It 
is  of  a  deep  olive-green  colour  above,  and  pinkish  on  the  under  parts  ; 
the  dorsal  fin  is  bluish,  with  pale  transverse  bands ;  the  other  fins 
are  of  a  deeper  hue  ;  the  tail  and  anal  fins  are  spotted. 


Black  Perch  (Oentropristit  nigricans). 

This  species  is  remarkable  for  having  the  tail  doubly  notched,  the 
central  and  two  outer  parts  projecting.  This  character  however  is 
not  so  distinct  in  old  individuals.  The  young  are  marked  with 
clouded  transverse  bands. 

There  are  some  few  other  species  found  on  the  American  coast. 
The  one  above  described  is  the  Perca  varia  of  Mitchell. 

(Transactions  of  the  Literary  and  Philosophical  Society  of  New  York.) 

CENTROPUS  (Illiger),  a  genus  of  Birds  belonging  to  the  order 
Scansores.  The  species  are  natives  of  India  and  Africa,  They  have 
a  long  pointed  thumb-nail,  the  same  as  the  larks.  Their  plumage  is 
rigid  and  spinous.  They  build  their  nests  in  the  holes  of  trees,  and 
lay  white  eggs.  They  feed  chiefly  on  grasshoppers,  and  dwell  amongst 
reeds  and  other  herbage,  and  do  not  often  take  to  wing.  Their  flesh 
is  not  pleasant  eating. 

CENTU'NCULUS,  a  genus  of  plants  belonging  to  the  natural  order 
Primulacece.  It  has  a  4-parted  calyx,  corolla  with  a  subglobose  inflated 
tube  and  patent  4-parted  limb,  4  stamens  inserted  in  the  throat  of  the 
corolla;  the  capsule  many-seeded,  opening  all  round  transversely. 
The  only  species  of  this  genus,  C.  minimus,  is  a  native  of  Great 
Britain.  It  is  a  very  minute  plant  with  a  prostrate  stem,  the  leaves 
alternate,  ovate,  acute;  the  flowers  pale  rose-colour,  subsessile,  without 
glands  at  the  base.  It  grows  in  damp,  sandy,  and  gravelly  places, 
and  is  known  by  the  common  name  of  Bastard  Pimpernel.  (Babington, 
Manual  of  Brit.  Bot.) 

CEPHAE'LIS,  a  genus  of  plants  belonging  to  the  natural  order  Cin- 
chonacea.  The  species  are  remarkable  among  other  things  for  their 
flowers  growing  in  close  heads,  and  being  surrounded  by  involucrating 
bracts,  which  are  sometimes  richly  coloured.  They  are  chiefly  interest- 
ing from  comprehending  the  plant  which  yields  the  Ipecacuanha  Root 
of  the  druggists.  This  species  is  the  Cephaelis  Ipecacuanha,  and  is  a 
native  of  the  forests  of  Brazil,  growing  in  close  damp  shaded  places, 
and  flowering  in  the  months  of  January  and  February.  It  was  also 
met  with  by  Humboldt  and  Bonpland  in  the  mountains  of  New 
Granada.  It  is  a  perennial  plant,  with  a  weak  stem  not  above  2  or 
3  feet  long,  and  usually  lying  almost  prostrate.  Its  roots  are  con- 
torted, from  4  to  6  inches  long,  about  as  thick  as  a  goose-quill,  and 
separating  into  rings  which  are  about  half  as  thick  as  the  whole 
diameter  of  the  root.  The  leaves  collect  about  the  end  of  the  stem 
or  its  branches,  are  of  an  oblong  ovate  figure,  slightly  hairy,  from 
3  to  4  inches  long,  and  connected  by  deeply-lobed  fringe-like  stipules. 
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The  flower-heads  are  veiy  small,  surrounded  by  green  bracts,  and 
placed  upon  the  end  of  a  long  peduncle  ;  when  in  flower  they  are 
said  to  be  erect,  but  they  are  represented  as  being  pendulous  in  that 
state  as  well  as  when  in  fruit.  The  flowers  are  small  and  white,  and 
are  succeeded  by  little  purple  berries.  The  Puri  and  Coroado  Indians 
chiefly  collect  this  drug,  which  furnishes  them  with  a  valuable  means 
of  barter  with  Europeans.  They  gather  it  at  all  seasons  of  the  year, 
principally  however  in  January,  February,  and  March;  and  the  only 
care  they  take  is  to  separate  the  roots  from  the  stem,  to  lay  them  up 
in  bundles,  and  to  dry  them  in  the  sun. 

CEPHALANTHE'RA,  a  genus  of  plants  belonging  to  the  natural 
order  Orchidacex,  and  to  the  tribe  Limodorem.  It  has  a  converging 
perianth,  the  lip  interrupted,  the  basal  division  saccate,  jointed  to  the 
recurved  terminal  one,  the  stigma  transverse  without  a  rostellum,  the 
anthers  terminal,  erect,  moveable,  shortly  and  thickly  stalked,  2-celled, 
the  cells  with  imperfect  septa,  the  column  elongated,  the  germen 
sessile,  twisted.  Three  3pecies  of  this  genus  are  natives  of  Great 
Britain. 

C.  grandiflora,  with  ovate-lanceolate  or  ovate-pointed  leaves,  bracts 
longer  than  the  glabrous  germen,  lips  obtuse,  included.  It  has  white 
flowers,  with  the  lips  marked  with  several  elevated  longitudinal  lines. 
It  is  found  in  dense  woods,  usually  on  a  calcareous  soil. 

C.  ensifolia,  with  lanceolate-pointed  leaves,  bracts  much,  shorter 
than  the  glabrous  germen,  lips  obtuse,  included.  The  flowers  are 
white,  the  lips  marked  with  several  elevated  white  lines  and  a  yellow 
spot  in  front.    It  is  a  rare  plant,  and  found  in  mountainous  woods. 

C.  rubra  has  lanceolate  acute  leaves,  bracts  longer  than  the  downy 
germen,  the  Lip  acute,  as  long  as  the  petal.  The  flowers  are  purple, 
the  lip  white  with  a  purple  margin,  marked  with  numerous  wavy 
longitudinal  lines.    A  very  rare  plant  in  mountainous  woods. 

(Babington,  Manual  of  Brit.  Bot.) 

CEPHALANTHUS,  a  genus  of  plants  belonging  to  the  natural 
order  Cinchonacem,  of  which  it  is  one  of  the  most  northern  represen- 
tatives. C.  occidentalis,  the  Button- Wood,  derives  its  English  name 
from  the  round  balls  of  flowers  with  which  it  is  covered  in  the 
month  of  August.  This  plant  is  common  in  swamps,  ponds,  and 
stagnant  waters,  from  Carolina  to  Canada,  forming  a  shrub  from  6  to 
15  feet  in  height,  with  a  light  spongy  wood.  The  inner  bark  of  its 
root  is  an  agreeable  bitter,  and  is  frequently  used  as  a  remedy  in 
obstinate  coughs. 

CEPHALA'SPIS,  a  singular  genus  of  Fossil  Placoid'  Fishes,  esta- 
blished by  Agassiz  on  specimens  from  the  Old  Red-Sandstone  of 
Herefordshire,  Forfarshire,  &c.  The  head  covering  is  like  the  anterior 
part  of  a  Trilobite.  Cephalaspis  Lyellii,  and  C.  Lloydii  are  British 
species. 

CEPHALO'CULUS,  Lamarck's  name  for  a  genus  of  Branchiopoda, 
which  he  established  for  the  Polyphemus  Oculus  of  Miiller,  and  which 
he  places  next  to  Cyclops.  [Branchiopoda.] 

CEPHALO'PODA,  MaA&Kta  of  Aristotle,  Mollia  of  Pliny,  Cepha- 
lophora  of  De  Blainville,  Antliolrachiophora  of  Gray,  a  class  of 
Mollusks  whose  mantle,  according  to  Cuvier,  unites  beneath  the  body, 
and  thus  forms  a  muscular  sac  which  envelops  all  the  viscera.  This 
body  or  trunk  is  fleshy  and  soft,  varying  in  form,  being  either  sub- 
spherical,  sub-plano-elliptical,  or  elongato-cylindrical,  and  the  sides  of 
the  mantle  are  in  many  of  the  species  extended  into  fleshy  fins.  The 
head  protrudes  from  the  muscular  sac,  and  is  distinct  from  the  body  ; 
it  is  gifted  with  all  the  usual  senses ;  and  the  eyes  in  particular,  which 
are  either  pedunculated  or  sessile,  are  large  and  well  developed.  The 
mouth  is  anterior  and  terminal,  armed  with  a  pair  of  horny  or  calca- 
reous mandibles,  which  bear  a  strong  resemblance  to  the  bill  of  a 
parrot,  acting  vertically  one  upon  the  other.  Its  situation  is  the  bottom 
of  a  subconical  cavity  formed  by  the  base  of  the  numerous  fleshy 
tentacular  appendages  which  surround  it,  and  which  have  been 
termed  arms  by  some  naturalists  and  feet  by  others. 

These  appendages  in  the  great  majority  of  living  species  are  provided 
with  acetabular — suckers  or  cupping-glass-like  instruments — by  means 
of  which  the  animal  moves  at  the  bottom  of  the  sea,  head  downwards, 
or  attaches  itself  to  its  prey  or  to  foreign  bodies.  These  suckers  are 
either  unarmed  or  armed  with  a  long  sharp  hoivny  claw,  as  in 
Onychoteuthis.  In  the  unarmed  acetabulum  the  mechanism  for 
adhesion  is  so  perfect  during  life  that,  as  Dr.  Roget  well  observes  in 
his  'Bridgewater  Treatise,'  "while  the  muscular  ■'fibres  continue 
contracted  it  is  easier  to  tear  away  the  substance  of  the  limb 
than  to  release  it  from  its  attachment ;  and  even  in  the  dead  animal 
the  suckers  retain  a  considerable  power  of  adhesion."  The  same 
author  clearly  describes  the  apparatus  by  means  of  which  the 
acetabulum  executes  its  functions : — "The  circumference  of  the  disc  is 
raised  by  a  soft  and  tumid  margin ;  a  series  of  long  slender  folds  of 
membrane,  covering  corresponding  fasciculi  of  muscular  fibres,  con- 
verge from  the  circumference  towards  the  centre  of  the  sucker,  at  a 
short  distance  from  which  they  leave  a  circular  aperture  ;  this  opens 
into  a  cavity  which  widens  as  it  descends,  and  contains  a  cone  of  soft 
substance  rising  from  the  bottom  of  the  cavity,  like  the  piston  of  a 
syringe.  When  the  sucker  is  applied  to  a  surface  for  the  purpose  of 
adhesion,  the  piston,  having  previously  been  raised  so  as  to  fill  the 
cavity,  is  retracted,  and  a  vacuum  produced,  which  may  be  still  further 
increased  by  the  retraction  of  the  plicated  central  portion  of  the  disc. 
Here  we  hare  an  excellent  description  of  the  apparatus  for  '  holding 
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on,'  but  the  explanation  stops  short  of  showing  how  the  operation  of 
'letting  go '  is  effected.  Wo  well  remember  in  our  youth  going  far  out 
with  an  old  fisherman  of  Dawlish  to  visit  his  floating  nets  which  he  had 
laid  for  the  pilchards.  As  we  looked  down  into  the  clear  blue  water  we 
could  see  that  tho  number  of  fish  entangled  was  great ;  but  to  the  great 
discomfiture  of  the  fisherman,  who  was  eloquent  on  the  occasion, 
almost  every  other  fish  was  locked  in  the  embraces  of  a  cuttle-fish 
plying  his  parrot-like  mandibles  to  some  purpose.  The  fisherman 
who  seemed  to  regard  these  unbidden  guests  as  an  incarnation  of  all 
evil,  earned  a  capacious  landing-net,  but  so  quick  was  the  sight  of 
these  Cephalopods,  so  ready  were  they  in  letting  go  and  agile  in 
darting  back  or  sideways  clear  of  the  net,  that  though  the  greedy 
creatures  held  on  to  the  last  moment,  the  fisherman  did  not  secure 
above  three  out  of  the  crowds  that  had  spoiled  his  haul.  Upon 
mentioning  this  to  Mr.  Owen,  he  informed  us  that  the  muscular 
arrangement  enabled  the  animal,  when  it  was  disposed  to  let  go  its 
hold,  to  push  forward  the  piston,  and  thus  in  a  moment  destroy 
the  vacuum  which  its  retraction  had  produced."  The  same  author 
('  Cyclopaedia  of  Anatomy  and  Physiology,'  article  'Cephalopoda')  has 
stated  that  in  the  Calamary  the  base  of  the  piston  is  inclosed  by  a 
horny  hoop,  the  outer  and  anterior  margin  of  which  is  developed  into 
a  series  of  sharp-pointed  curved  teeth.  These  can  be  firmly  pressed 
into  the  flesh  of  a  struggling  prey  by  the  contraction  of  the  surrounding 
transverse  fibres,  and  can  be  withdrawn  by  the  action  of  the  retractile 
fibres  of  the  piston.  [Sepiace.] 

Digestive  Organs. — The  tongue,  which  is  beset  with  horny  points, 
lies  between  the  mandibles,  and  the  oesophagus  widens  into  a  kind  of 
crop  which  leads  to  a  gizzard  nearly  as  fleshy  as  that  of  birds.  To 
the  gizzard  succeeds  a  third  stomach,  which  is  membranous  and 
somewhat  spiral,  wherein  the  liver,  which  is  of  considerable  volume, 
pours  the  bile.    The  rectum  opens  into  the  infundibulum. 

Eespiratory  Organs. — These  are  branchial,  and  the  branchiie  are 
equal,  symmetrical,  and  protected  by  the  mantle  under  which  they 
are  concealed.  The  infundibulum,  or  funnel  (entonnoir  of  the  French), 
is  a  fleshy  pipe  or  passage  in  front  of  the  neck,  through  which  the 
respiratory  currents  pass  and  the  excrements  are  discharged.  The 
young,  as  in  other  classes,  respire  more  quickly  than  the  adult.  Dr. 
Coldstream  saw  an  Eledone,  one  inch  and  a  half  in  length,  breathe 
eighteen  times  in  a  minute,  while  another  of  the  same  species,  four 
inches  in  length,  breathed  only  ten  times  in  a  minute. 

Circulating  Organs. — The  higher  organised  Cephalopods  present 
the  remarkable  circumstance  of  having  three  separate  and  well- 
organised  hearts  :  one  for  the  circulation  of  the  arterial  blood  through 
the  body,  the  other  two  for  the  propulsion  of  the  venous  blood 
through  each  gill  or  respiratory  organ.  Only  the  first  of  these 
hearts,  or  the  '  systemic,'  is  present  in  the  Pearly  Nautilus,  which  is, 
according  to  Owen,  the  type  of  the  lower  order  of  the  class.  In 
both  divisions  the  venous  system  is  characterised  by  the  glandular 
bodies  appended  to  the  branchial  divisions  of  the  vena  cava,  or  main 
venous  trunk. 

Sexual  Organs. — Separate  and  developed  in  distinct  individuals. 
It  is  not  determined  whether  impregnation  is  effected  before  the 
ova  are  excluded,  during  their  exclusion,  or  afterwards.  Cuvier  was 
of  opinion  that  fecundation  is  effected  by  arrosement,  as  in  the 
majority  of  fishes.  The  ovary  of  the  female  is  situated  in  the  bottom 
of  the  sac.  Two  oviducts  receive  the  eggs  from  the  ovary,  and  carry 
them  out  across  two  large  glands,  which  envelop  them  with  a  viscous 
substance,  and  unite  them  together  into  bunches  like  grapes. 

Brain  and  Senses. — The  brain  is  included  in  a  cartilaginous  cavity 
in  the  head,  and  gives  off  on  each  side  a  nervous  cord,  which  forms 
in  each  orbit  a  large  ganglion,  whence  proceed  innumerable  optic 
nervous  filaments.  The  eye  is  composed  of  numerous  membranes, 
and  covered  by  the  skin,  which  becomes  transparent  in  front  of  the 
organ,  and  sometimes  forms  folds  which  perform  the  office  of 
eyelids.  Owen  has  observed  that  the  cornea  of  Rossia  is  defended 
by  a  circular  fold  of  integument,  which  can  be  completely  closed  by 
an  orbicular  sphincter  in  front  of  the  eye — a  structure  which  is 
probably  required  in  this  species  in  order  to  protect  the  cornea 
against  the  spicula  of  ice,  with  which  its  native  seas  abound, 
especially  in  the  summer  or  thawing  season.  In  the  Calamary  (Loligo) 
on  the  other  hand,  there  is  no  tegumentary  fold.  The  ear  is  nothing 
more  than  a  alkali  cavity  hollowed  out  on  each  side  near  the  brain, 
without  semicircular  canals  or  an  external  tube,  and  in  this  cavity  is 
suspended  a  membranous  sac  containing  a  limpid  fluid  and  a  small 
compact  stony  substance  or  otolithe,  a  sort  of  ossiculum  auditus. 

Ink-Bags. — The  excretion  from  these  bags  is  of  a  deep  black,  and 
in  those  species  in  which  it  occurs  (for  it  is  not  common  to  the  whole 
family)  it  is  produced  by  a  gland  appropriated  to  its  secretion,  and 
reserved  in  a  small  bag  till  the  exigencies  of  the  animal  call  for 
its  effusion  to  cloud  the  surrounding  water  in  order  that  it  may 
conceal  itself.  It  has  been  long  considered  that  the  Indian  Ink 
imported  from  China  is  manufactured  from  this  secretion,  but  Cuvier 
observes  that  M.  liemusat  has  found  nothing  in  Chinese  authors 
confirmatory  of  this  opinion.  That  it  makes  an  'excellent  pigment 
even  after  having  been  buried  for  thousands  of  years  in  the  earth  is 
proved  by  Dr.  Buckland's  fossil  ink,  which  he  submitted  to  a  celebrated 
painter,  who  immediately  inquired  from  what  colourmau  such  good 
sepia  might  be  procured. 


The  skin  of  the  naked  species  is  changeable,  showing  spots  which 
brighten  and  fade  with  a  rapidity  superior  to  the  cuticular  changes 
of  the  chamseleon. 

Food. — Principally  fishes  and  crustaceans  ;  but  there  is  little  doubt 
that  few  animal  matters  come  amiss  to  these  mollusks,  for  they  are 
most  voracious. 

Geographical  Distribution. — Very  wide.  Hardly  any  sea  is  without 
some  species  of  the  family.  Captain  Ross  discovered  a  new  genus 
(Rossia,  Owen),  in  the  Arctic  Ocean,  which  has  since  been  found  in 
our  own  seas.  Fabricius  describes  two  species  which  frequent  the 
coasts  of  Greenland.    ('Fauna  Grocnlandica,'  p.  361.) 

Utility. — The  flesh,  especially  that  of  the  arni3,  is  eatable,  and  is 
considered  very  nutritious.  Though  neglected  in  the  British  Islands, 
it  is  brought  to  table  in  other  countries.  The  arms,  cut  into  portions 
and  prepared  for  cookery,  are  to  be  frequently  seen  in  the  Neapolitan 
market.  The  cuttle-bone  is  used  for  erasures,  and  manufactured  into 
'  pounce '  of  the  shops.  The  prepared  ink  is  capable  of  being  made 
into  a  pigment.  That  the  Naked  Cephalopods  formed  a  favourite 
dish  with  the  ancients,  and  were  considered  not  unworthy  of  the 
most  exquisite  cookery,  there  is  no  doubt.  (See  for  instance  Athenreus, 
'  Deipnosoph.'  lib.  i.  vi.,  vol.  i.,  p.  14  :  lib.  vii.  lxxxvii.  et  cxxx.,vol.  iii., 
pp.  140  et  199 :  lib.  xiv.  xvii.,  vol.  v.,  p.  255,  Schweighauser's 
edition.) 

The  natural  division  of  the  class  is  into  those  Cephalopods  which 
are  naked  (Cephalopoda  nuda),  and  those  which  are  protected  by  an 
external  shell  (Cephalopoda  testacea).  Of  the  former,  Sepia  officinalis, 
the  Common  Cuttle-Fish,  may  be  taken  as  an  example ;  and  the 
following  cut  will  give  a  general  idea  of  the  form  of  a  naked  Cephalo- 
pod,  but  this  varies  in  the  different  genera.  In  Sepia  officinalis  the 
soft  parts  are  supported  by  a  firm  calcareous  bone,  the  well-known 
cuttle-bone  of  the  shops,  and  in  all  the  naked  Cephalopods  (not 
including  Argonauta)  now  existing,  it  would  appear  that  some  rudi- 
ment at  least  of  a  bony,  horny,  or  cartilaginous  support  is  to  be 
found.  [Sktiad^.] 


The  Cuttle-Fish  (Sexrioteuthis  sepiacea). 
a,  Sepioteuthis  sepiacea  ;  the  dotted  line  shows  the  place  and  shape  of  the  dorsal 
piece,  or  cuttle-bone  ;  b,  the  lower  side  of  an  acetabulum  of  Octopus  vulgaris ; 
e,  of  an  acetabulum  of  Eledone. 

The  Nautilus  Pompilius  affords  an  example  of  the  testaceous 
Cephalopods,  or  those  which  are  protected  by  a  shell.  [Nautilice.] 

Professor  Owen  has  howe  rer  shewn  the  necessity  of  dividing  this 
order  into  two  groups,  whi(  h  he  proposes  to  call  Dibranchiata  and 
Tctrabranchiata. 

The  Dibranchiata  are  characterised  by  possessing  two  branchiae ; 
and  to  this  division  all  the  Naked  Cephalopoda  belong,  such  as  the 
species  of  the  genera  Sepia,  to  which  the  Common  Cuttle-Fish 
belongs,  Loligo,  Octopus,  Rossia,  and  Ommastrephes. 

The  Tetrabranchiata  possens  four  branchiae ;  and  to  this  division  the 
Nautilus  [Nautilu>.e],  and  the  bulk  of  the  fossil  species  of  Cephalo- 
poda known  under  the  names  of  Ammonites,  Goniatites,  Ceratites,  &c., 
belong.  The  extinct  animals  of  this  division  are  by  far  the  most 
numerous. 

None  of  the  Tetrabranchiata  exist  in  the  British  seas ;  there  are 
however  several  forms  cf  Dibranchiata,  of  which  the  following 
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synopsis  from  Forbes  and  Hanley's  'British  Mollusca/  will  give 
an  idea  : — 

Family,  Octopodidte. 

Genus,  Octopus.  [Octopoda.] 

0.  vulgaris. 
G^nus,  Eledone.  [Octopoda.] 
E.  ventricosa. 

Family,  Teitthid2E. 

Genus,  Sepiola.  [Sepiadjs.] 

S.  Atlantica. 

S.  Rondeletii. 
Genus,  Rossia.    [Rossia  ;  Seplad^.] 

R.  macrosoma. 

R.  Owenii. 
Genus,  Loligo.  [Loligo.] 

L.  vulgaris. 

L.  media. 

L.  marmora. 
Genus,  Ommastrephes.  [Ommastrephes.] 

0.  sagittatus. 

0.  todarus. 

0.  Eblana. 

Family,  Sepiace. 

Genus,  Sepia.  [Sepiam:.] 
S.  officinalis. 
S.  bisserialis. 
Genus,  Spirula.  [Spiuula.] 
S.  Pcronii. 

Fossil  Cephalopoda. 

These  are  multitudinous,  and  in  the  bye-gone  ages  of  the  world 
appear  to  have  been  powerful  instruments  for  keeping  down  the 
other  tribes  of  ancient  Testaceans,  Crustaceans,  and  even  Fishes  ;  for 
many  of  them — certain  Orthocerata  and  Ammonites  for  example — 
afford  evidence  of  gigantic  dimensions.  In  the  periods  prior  to  the 
Chalk  Formation,  and  at  the  time  of  its  deposit,  they  were  the 
agents  employed  for  this  purpose,  and  were  succeeded  in  the  Tertiary 
period  by  the  Fossil  Traehelipods,  which  are  either  entirely  absent 
or  very  scarce  in  the  Secondary  and  Transition  series,  while  the  Fossil 
Cephalopods  occur  but  rarely  in  the  Tertiary  beds.  The  extinct 
Ammonite  [Ammonites],  Baculite,  Bclemnite,  Hamite,  Orthoceratite, 
Turrilite,  and  Scaphite,  will  readily  occur  to  the  fossil  zoologist  as 
some  of  the  ancient  class.  The  Foraminifcra,  formerly  placed  by 
D'Orbigny  in  this  class,  are  now  no  longer  regarded  even  as  Mollusca. 

[FORAMINIFERA.] 

The  following  is  M.  D'Orbigny's  division  and  arrangement  of  the 
class  Cephalopoda,  including  both  recent  and  fossil  genera  :— 


Order  A.  Acetabulifera,  Fer 
Octopoda.  Genus, 


DECArODA. 


Fam.  Sepiada;, 
Cuttle-Fishes. 

[SEPIADjE.] 


Fam.  LoLiGiDiE. 


Fam.  Teutiiid.e, 
Calamaries. 

[TeUTHIDjE.] 


Fam.  BELEMNITIDiE. 

[Belemnites.] 


Fam.  Spirulid^e.    !  " 

TSpIRUXA.]  "J  „ 


and  D'Orb. ;  Dibranchiata,  Owen. 
Octopus,  Lam. ;  Ex.,  0.  vulgaris  (fig. 

2506,  2507);  0.  ventricoeus  (2509). 
Eledone. 

Philonexis,  D'Orb. 

Argonauta,  Linn. ;  Ex.,  A.  Argo  (2530, 
2532). 

Cranchia,  Leach ;  Ex.,  C.  scabra  (2515). 
Sepiola,  Lam. ;  Ex.,  iS".  vulgaris  (fig. 

2510) ;  S.  stenodactyla  (2511,  2512). 
Rossia, Owen;  Ex., R. palpe brosa (251 3). 
Sepia,  Linn.;  Ex.,  S.  officinalis  (2519, 

2520). 

Loligo,  Lam. ;  Ex.,  L.  vulgaris  (2518). 

Sepioteuthis,  Blain.,  R.  and  F. 

Teudopsis,  Deslongchamps.  Foss. 

Loligopsis,  Lam. 

Jlistioteuthis,  D'Orb. 

Lcptotcuthis,  Meyer. 

Beloteuthis,  Munster. 

Belemnosepia,  Agassiz. 

Onychoteuthis,  Lichtenstein ;   Ex.,  O. 

BanJcsii  (2516). 
Enoploteuthis,  D'Orb. 
A  canthoteuthis,  Wagner. 
Kalcena,  Munster. 
Ommastrephes,  D'Orb. 
Cenoteuthis,  D'Orb. 
Bclemnitella,  D'Orb. 
Belemnites,  i.  Acuari.  Oolitic. 

ii.  Canaliadati.  Oolitic. 

iii.  Hastati.    Oolitic  and 

Cretaceous. 

iv.  Clavati.  Lias. 

v.  Dilatati.  Neocomien. 
Spirula,  Lam. 

Spirulirostra,  D'Orb. 
Beloptcra,  Dis. ;  Ex. ,B.  scpoidm  (2584) ; 
B.  bclcmnoidta  (2585). 


Order  B.  Tentaculifera,  D'Orb. ;  Tetrabranchiata,  Owen. 

1st  Fam.  NaUTILID-E.  [NaUTILID2E.] 

Genus,  Nautilus;  Ex.,  N.  Pompilius  (2521); 
N.  scrobiculatus  (2522). 

Fossil  species,   a.  Striati. 

b.  Radiati. 

c.  Larcigati. 

„      Lituites,  Breyn,  F. ;  Ex.,  L.  articulatus 
(2581). 

„      Ilortolus,  Montfort,  F. 

„      Nauliloceras,  D'Orb.,  F. 

„      Aploceras,  D'Orb.,  F. 

„      Gomphoceras,  Lew.,  F. 

„      Gonioccras,  Hall,  F. 

„      Orthoceratites,   Breyn,  T, ;    Ex.,  O. 

latcrale. 
„      Actinoceras,  Bronn. 
„      Endoceras,  Hall. 

2nd  Fam.  Clymenidje.  [Clymenid^e.] 

*  Partitions  without  lateral  or  dorsal  lobes. 

Genus,  Melia,  Fischer. 

„      Caoneroceras,  Conrad. 

„      Campulites,  Desh.  ;  Ex.,  C.  vcnlricosiK 

(2582?  2583) ;  Phragmoccras,  Sow. 
,,      Trocholilcs,  Conrad. 
**  Partitions  with  one  lateral  lobe  but  no  dorsal  lobe. 
Genus,  Clymenia,  Munster. 
„      Megasiphonia,  D'Orb. 

3rd  Fam.  Ammonitidj;.  [Ammonites.] 

*  Without  a  dorsal  lobe. 

Genus,  Oncoceras,  Hall. 

„      Cyrtoceras,  Goldf  uss ;  Ex.,  C.  depres- 

sum  (2580). 
,,      Gyroceras,  Meyer. 
„      Cryptoceras,  D'Orb. 
**  One  dorsal  lobe. 

Genus,  Slenoceras. 
***  Partitions  angular,  not  branched  ;  lateral  lobes, 
and  one-angular  dorsal  lobe. 
Genus,  Goniatites  [Goniatites]  ;  Ex.,  G.  trun- 
catus,  G.  Listcri,  G.   spirorbis,  G. 
Gibsoni. 

i.  Linguati. 

ii.  Lanccolal  i ; 

(2558). 

iii.  Genufracti ; 

(2563). 

iv.  Serrati. 

v.  Crenati. 

vi.  Acutolaterales. 

vii.  Magnosillares ;  ~Ex.,  G.subhevis 

(2557). 

viii.  Nautilini;   Ex.,  G.  expansus 

(2556). 

„      Ccratitcs,  De  Haan ;  Ex.,  C.  nodosus 
(2547). 

****  Partitions  branched,  one  dorsal  lobe. 

Genus,  Ammonites,  Brug.  [Ammonites.] 

i.  Oolitic  Groups. 

Arietcs.    Lower  Lias;    Ex.,  A. 

obtusus  (2538). 
Falciferi.  Upper  Liaa. 
Amalthei. 

Ornati.   Oxford  Clay. 

Capricorni. 

Coronati.  Inf.-Oolite. 
Armati.  Upper  Oolite. 

ii.  Oolitic  and  Cretaceous  Groups. 
Heterophylli.  D'Orb. 
Macrocephali. 

Fimbriati.  D'Orb. 
Planulali. 

iii.  Cretaceous  Groups. 
Cristati. 
Tuberculati. 
Clypeiformes. 
Pulehelli. 

Rothomagcnses  (2548). 

Dentati. 

Flexuosi. 

Compressi. 

Angulicostati. 

Ligati. 
,,      Scaphitcs,  Parkinson. 
„      Crioceras,  Le'veille' ;  Ex.,  C.  Dcwallii 
(2550). 


Ex.,  G.  Henslowi 
Ex.   G.  striatus 
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Genus,  Toxoceras,  D'Orb. 

„      Baculitcs,  Lam. ;   Ex.  B.  vertebralis 

(2576)  . 

„  Ptychoceras,  D'Orb. 
„  Hamites,  Parkinson. 
„      Turrilites,    Lam.  ;    Ex.,   T.   costal  us 

(2577)  . 

„      Hcteroceras,  D'Orb. 

„      Ilelicoceras,  D'Orb. 
CEPHALOPTERA.    [Squalid.*:.    See  Supplement.] 
CEPHALOPTERUS.  [Coracina.] 
CEPHALOPUS.  [Antilope.e.] 

CEPHALOTA'CE^E,  a  natural  order  of  Exogenous  Plants.  It 
consists  of  but  one  genus,  and  that  of  only  one  species,  the  Cephalotus 
follicularis,  Australian  Pitcher-Plant.  It  has  the  following  essential 
characters  : — Calyx  coloured,  6-parted,  with  a  valvate  Eestivation  ;  no 
corolla  ;  stamens  12 ;  those  opposite  the  sepal  shortest,  inserted  into 
the  edge  of  a  deep  glandular  perigynous  disc  ;  anthers  with  a  thick 
granular  connective,  carpels  six,  distinct,  1-seeded,  ovate,  erect ; 
achenia  membranous,  opening  by  the  ventral  suture,  surrounded  by 
the  persistent  calyx  and  stamens ;  seed  solitary  (sometimes  two), 
erect ;  embryo  minute,  in  the  base  of  the  axis  of  a  fleshy  friable 
somewhat  oily  albumen.  The  Cephalot  us  follicularis  has  small  white 
flowers,  with  a  simple  scape,  bearing  a  compound  terminal  spike  ;  the 
leaves  are  exstipulate,  and  have  mingled  amongst  them  operculate 
pitchers.  This  plant,  according  to  Labillardicre,  is  allied  to  Rosacea;, 
and,  according  to  Jussieu,  to  Crassulacece.  Brown  places  the  order 
between  Crassulaceoz  and  Francoacea;.  Lindley  points  out  its  relations 
through  the  last  order  to  Pittosporaceat  and  Sarraccniacca;,  where  the 
leaves  of  the  plants  are  also  converted  into  pitchers.  He  also  formerly 
placed  Dionaia  in  this  order,  and  observed  that  it  differed  little  from 
Cephalotus  except  in  the  presence  of  petals,  and  in  the  syncarpous 
fruit,  with  the  seeds  collected  upon  a  flat  central  placenta.  He 
now  places  Dionaa  with  Droscraceas  and  Cephalotus  in  or  near 
Ranunculaccce.  [DioNjEa.] 

In  cultivating  the  Australian  Pitcher-Plant  it  should  be  placed 
in  turfy  peat  soil  either  in  a  box  or  pot.  It  should  be  kept  rather 
moist,  and  this  may  bs  effected  by  placing  the  pots  in  pans  of  water. 
The  plants  are  always  the  healthier  for  allowing  moss  to  grow  over 
the  surface  of  the  soil  in  which  they  are  planted.  They  can  only  be 
increased  by  seed. 

(Lindley,  Natwal System  ;  Don,  Gardener's  Dictionary.) 

CEPHALOTES.  [Cheiroptera.] 

CEPHALOTUS.  [Cephalotace^e.] 

CEPHEA.  [Acaleph^b.] 

CEPHUS.  [COLYMBIDiE.] 

CEPHUS,  a  genus  of  Hymenopterous  Insects  belonging  to  the 
family  Xiphydriidce  (Leach).  It  has  the  following  characters  : — 
Antennae  rather  long,  growing  gradually  thicker  towards  the  apex  ; 
head  transverse,  joined  to  the  thorax  by  a  distinct  and  rather  long 
neck ;  mandibles  exserted ;  maxillary  palpi  long  and  slender ;  body 
somewhat  compressed,  especially  towards  the  apex ;  ovipositor  dis- 
tinct, exserted. 

C.  pygmceus  is  common  in  flowers,  particularly  buttercups.  It  is 
about  one-third  of  an  inch  in  length  ;  black,  with  two  yellow  fascia? 
on  the  abdomen ;  the  palpi  and  tibiae  also  more  or  less  yellow.  The 
larva  of  this  insect  is  said  to  live  in  the  stems  of  wheat.  Mr.  Stephens 
enumerates  ten  British  species  of  this  genus,  most  of  which  are  black, 
with  yellow  fasciae. 

CEPO'LA  (Linnaeus),  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Tcenioidei.  The  technical  characters  of  this 
genus  are  : — Body  much  elongated,  compressed,  and  tapering  gradually 
towards  the  tail,  which  is  pointed  ;  head  (when  viewed  from  the  side) 
about  the  same  width  as  the  body  ;  snout  short  and  obtuse  ;  under 
jaw  curved  upwards ;  teeth  curved  and  well  developed ;  dorsal  fin 
extending  from  the  head  to  the  tail  (which  is  pointed) ;  anal  fin 
extending  thence  nearly  the  whole  length  of  the  body;  branchi- 
ostegous  membrane  with  six  rays. 

C.  rubescens,  the  Red  Band-Fish  and  Red  Snake-Fish,  has  been 
found  on  the  British  coasts,  but  is  not  uncommon  in  the  Mediterra- 
nean. It  is  of  a  pale  carmine  colour,  and  varies  from  10  to  15  inches 
in  length  ;  it  is  very  smooth  and  almost  destitute  of  scales  ;  the  body 
is  slender,  much  compressed,  and  tapers  very  gradually  from  the 
head  to  the  tail.  The  riband-like  and  compressed  form  of  the  body 
increases  with  age ;  the  young  are  somewhat  oval,  or  almost  round. 
The  pectoral  fins  are  small ;  the  ventrals  are  situated  rather  anterior 
to  the  line  of  the  origin  of  the  pectorals,  and  have  the  first  ray  spinous. 
The  dorsal  and  anal  fins  both  extend  to  and  join  the  tail,  or  caudal 
fin  (which  terminates  in  a  point),  so  that  they  form  one  continued 
fin.  (Yarrell's  '  British  Fishes ;'  Jenyn's  '  Manual  of  British  Verte- 
brate Animals  ;'  Linnaean  '  Transactions,'  vol.  vii.,  &c,  where  this  fish 
was  recorded  as  British  for  the  first  time  by  Colonel  Montagu.) 

C.  tcenia  (Linnaeus)  is  said  to  differ  from  the  species  just  described 
in  having  a  row  of  hard  points  along  the  side  of  the  body  above  the 
lateral  line,  and  in  having  an  inner  row  of  teeth  in  the  lower  jaw  :  it 
is  however  very  probably  not  a  distinct  species. 

CERADIA,  a  genus  of  plants  belonging  to  the  Corymbiferous 
division  of  the  natural  order  Composite?.   C.  furcata  is  a  half-succulent 
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plant  inhabiting  the  most  sterile  regions  of  south-westem  Africa.  It 
yields  in  some  abundance  a  brittle  resin-like  substance,  which  gives 
out  a  fragrant  odour  when  burnt,  and  has  been  called  African 
Bdellium ;  it  is  however  a  very  different  thing  from  the  true 
Bdellium.  [Bdellium.] 

CERAMBY'CIDiE,  a  family  of  Coleopterous  Insects  of  the  section 
Longicornis  (Latreille).  They  are  characterised  by  the  body  being 
generally  elongate  ;  antennae  very  long,  as  long  or  longer  than  the 
body  ;  labrum  very  distinct  and  broader  than  long  ;  maxillae  with  the 
terminal  processes  membranaceous  and  projecting  ;  mandibles  mode- 
rate ;  eyes  lunate,  partly  surrounding  the  basal  joint  of  the  antennae  ; 
thorax  nearly  cylindrical,  or  orbicular,  truncated  before  and  behind  ; 
legs  rather  long,  and  generally  compressed ;  tarsi  spongy  beneath, 
penultimate  joint  bilobed. 

The  Cerambycidm  are  found  in  all  parts  of  the  globe,  but  they 
abound  most  in  hot  climates,  and  constitute  a  very  extensive  group 
of  coleopterous  insects,  the  most  striking  feature  of  which  is  the 
great  length  of  the  antennae.  One  of  their  most  important  functions 
appears  to  be  to  assist  with  numerous  other  wood-feeding  insects  in 
the  removal  of  old  and  decaying  trees  :  it  is  in  the  larva  state  princi- 
pally that  this  business  is  performed.  The  parent  insect  deposits  her 
eggs  in  a  hole  excavated  for  the  purpose.  When  these  are  hatched 
the  larvae  commence  feeding  upon  the  wood,  and  in  so  doing  excavate 
burrows  in  various  directions,  but  mostly  longitudinal ;  in  this  state 
they  frequently  live  for  two  or  three  years,  and  the  perforations  which 
they  make  are  very  extensive. 

The  larvae  are  elongate,  broadest  towards  the  head,  and  taper 
slightly  towards  the  tail,  and  are  composed  of  13  segments.  They 
have  6  legs  (situated  one  on  each  side,  on  the  under  part  of  the  three 
anterior  segments  of  the  abdomen)  which  are  so  minute  as  to  be  scarcely 
apparent.  They  move  chiefly  by  means  of  the  segments  of  the  body, 
which  have  the  upper  and  under  surfaces  flat  and  covered  with  minute 
tubercles.  In  making  their  way  in  the  cylindrical  or  (what  is  almost 
always  the  case)  oval  burrows,  the  animal  protrudes  these  parts  of 
the  segments  above  and  beneath,  and  thus  thrusts  itself  forwaed.  The 
head  has  the  appearance  of  being  composed  of  two  segments  ;  the 
hinder  part  is  very  broad  (almost  equalling  that  of  the  segment  in 
which  it  is  inserted),  terminated  on  each  side  anteriorly  by  an  angle, 
and  separated  from  the  fore  part,  which  is  narrow,  by  an  elevated 
ridge ;  the  jaws  (mandibles)  are  short  and  very  stout  and  strong  ;  the 
antennae  are  scarcely  visible ;  the  palpi  are  small.  The  first  segment 
of  the  abdomen,  or  that  next  the  head,  is  protected  by  a  shield  above 
of  a  horn-like  substance. 

The  pupae  are  what  is  termed  incomplete,  that  is,  when  the  external 
organs  (such  as  the  wing-cases,  antennae,  legs,  &c.)  are  each  inclosed 
in  a  separate  and  distinct  sheath,  and  "  consequently  not  closely 
applied  to  the  body,  but  have  their  form  for  the  most  part  clearly 
distinguishable."  The  antennae,  which  have  been  before  described  as 
being  very  long  in  the  perfect  insect,  are  bent  backwards,  and  lie  along 
the  back  of  the  pupa  until  they  reach  the  apex  of  the  body ;  they  are 
then  recurved  and  extend  along  the  under  side,  and  if  very  long  they 
are  again  recurved,  so  that  they,  as  well  as  all  the  other  parts,  lie  close 
to  the  body. 

The  Cerambycidm  in  the  perfect  state  frequent  flowers,  especially 
the  UmbellifercB ;  the  large  species  are  often  found  on  the  trunks  of 
trees.  Different  individuals  of  the  same  species  vary  extremely  in 
size,  a  circumstance  frequently  observed  in  those  insects  whose  larva: 
feed  on  wood,  and  arising  most  probably  from  the  degree  of  moisture 
or  dryness  of  the  food. 

M.  Latreille  restricts  the  genus  Cerambyx  to  those  species  which 
have  an  unequal  or  rough  thorax,  usually  spinous  or  tuberculated,  and 
dilated  in  the  middle  at  the  sides,  with  the  third,  fourth,  and  fifth 
joints  of  the  antennae  evidently  thicker  than  the  following  ones,  and 
the  remaining  joints  abruptly  longer  and  thinner. 

C.  heros  affords  an  example  of  this  genus  :  it  is  about  an  inch  and  a 
half  in  length ;  of  an  elongate  form,  attenuated  posteriorly ;  black ; 
elytra  with  the  apex  pitchy,  or  brown;  the  thorax  is  rough  and 
shining,  and  has  a  spine  on  each  side.  This  species,  together  with 
another  belonging  to  the  same  genus  (C.  cerdo),  has  been  found  in 
England,  but  it  is  extremely  rare ;  in  the  warm  and  temperate  parts 
of  Europe  it  is  common.  The  larva  perforates  the  oak,  and  according 
to  Latreille  is  perhaps  the  Cossus  of  the  ancients. 

The  genus  Cerambyx  of  Mr.  Stephens  and  most  of  the  British 
entomologists  is  synonymous  with  that  of  Callichchroma  of  Latreille, 
whereas  the  characters  given  by  him  for  Cerambyx  agree  with  those 
of  Hamatichcrus  of  English  authors. 

The  Musk-Beetle,  which  is  very  common  in  the  south  of  England 
on  old  pollard  willows,  will  serve  to  illustrate  the  genus  Cerambyx  of 
Stephens's  'Illustrations  of  British  Entomology.'  It  is  about  an  inch 
and  a  half  in  length,  of  an  elongate  and  somewhat  linear  form ;  its 
colour  is  usually  bright  green,  sometimes  blue  :  the  under  part  of  the 
body  is  bluish. 

This  insect  emits  a  very  strong  and  agreeable  odour,  which  is  not 
unlike  attar  of  roses.  It  certainly  bears  no  resemblance  to  musk, 
though  those  who  gave  it  the  name  of  Musk-Beetle  appear  to  have 
thought  that  it  did. 

CERAMBYX.  [Cerambtcidje.] 

CERAMIACE^E.  [Algj;.] 
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CERAMIUS. 


CERASUS. 
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CERA'MIUS,  a  genus  of  Hymenopterous  Insects  belonging  to  the 
section  Diploptcra  (Latreille).  This  genus  is  arranged  by  Latreille  next 
to  the  True  Wasps.  It  is  readily  distinguished  by  the  superior  wings 
being  flat  (not  folded  as  in  the  wasps)  and  having  only  two  cubital 
cells  ;  the  labial  palpi  are  longer  than  the  maxilla?.  [VEsriD-B.] 

CERAPTERUS.  [Paussidze.] 

CE'RAPUS,  a  genus  of  Amphipodous  Crustaceans  forming  the 
sixth  division  of  the  third  section  of  the  order  Amphipoda  (Latreille), 
according  to  Desmarest.  The  following  are  the  characters  of  this 
division  : — All  four  antenna?  very  great  and  strong,  and  nearly  of  the 
same  length;  the  upper  with  four  joints,  the  lower  or  lateral  ones 
with  five. 

Say  first  established  this  genus,  which  has  the  antennae  hairy,  and 
performing  in  some  sort  the  office  of  limbs,  herein  corresponding  in 
a  degree  to  the  lower  antennae  of  the  Corophia  of  Latreille.  Feet  of 
the  first  pair  small,  and  terminated  by  a  simple  short  nail ;  those  of 
the  second  pair  on  the  contrary  very  large,  having  a  large,  flat,  trian- 
gular manus  provided  with  a  biarticulated  thumb,  corresponding  to  a 
well-developed  point  which  represents  the  immoveable  finger  in  the 
ordinary  crustaceans ;  those  of  the  three  succeeding  pairs  moderate 
and  monodactylous,  and  the  four  last  longer,  more  slender,  and 
directed  backwards  and  upwards.  Body  long,  linear,  demicylindrical, 
composed  of  twelve  segments,-  the  last  of  which  is  flattened  into  the 
form  of  an  oval  plate  furnished  on  each  side  with  a  small  bifurcated 
appendage  at  the  extremity.  Head  terminated  by  a  very  small 
rostrum.    Eyes  projecting. 

Example,  Cerapus  tubnlaris.  Like  the  larvae  of  the  Phryganew  this 
extraordinai-y  crustacean,  which  is  about  six  lines  in  length,  lives  in  a 
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Ceraput  tubularis. 

small  cylindrical  tube,  which  is  considered  to  be  that  of  a  Tubularia, 
exposing  only  the  head,  the  four  large  antennas,  and  the  two  first 
pairs  of  feet.  The  species  occurs  in  abundance  in  the  sea  near  Egg 
Harbour  in  the  United  States,  in  the  midst  of  Sertularice,  which  are 
supposed  to  form  its  principal  food.  (Journal  of  the  Academy  of  Nat. 
Set.  of  Philadelphia,  vol.  i.  p.  49,  pi.  4.) 

CERASITE,  a  native  Chloride  of  Lead.  It  has  a  white,  yellowish, 
or  reddish  colour,  is  nearly  opaque,  and  has  a  pearly  lustre.  Its  spe- 
cific gravity  is  7  to  7*1.  It  consists  of  lead  83,  and  chlorine  14.  It  is 
found  in  the  Mendip  Hills,  Somersetshire. 

CERASTES.  [ViperidjE.] 

CERA'STIUM  (from  xe'pa?,  a  horn),  a  genus  of  plants  belonging  to 
the  natural  order  Caryophyllacece.  It  has  a  5-parted  calyx,  5  petals, 
all  bifid;  stamens  10,  5,  or  4;  styles  5  or  4  ;  the  capsules  tubular, 
opening  at  the  end,  with  10  teeth.  This  is  an  extensive  genus,  con- 
taining species  which  are  common  weeds  in  the  temperate  climates 
of  most  parts  of  the  world.  Don  enumerates  82  species  ;  of  these  9 
are  British. 

C.  alpinmn,  Alpine  Mouse-Ear  Chickweed,  has  a  hairy  ascending 
stem,  the  leaves  ovate,  ovate-oblong,  or  lanceolate ;  the  flowers  few  ; 
the  sepals  bluntish,  with  membranous  margins ;  bracts  herbaceous, 
their  margins  often  narrowly  membranous ;  the  capsules,  at  length, 
twice  as  long  as  the  calyx.  This  plant  is  a  native  of  the  Pyrenees, 
the  mountainous  parts  of  Wales  and  Scotland,  and  of  Melville  Island. 
It  is  subject  to  great  variations,  and  a  number  of  varieties  have  been 
described  by  Brown,  Bentham,  and  other  botanists. 

C.  glomcratum  has  ovate  leaves,  acute  lanceolate  sepals,  with  a 
narrow  membranous  margin,  and,  as  well  as  the  herbaceous  bracts, 
hairy  throughout ;  the  capsule  cylindrical,  ascending,  twice  as  long  as 
the  calyx  ;  fruit-stalks  about  as  long  as  the  calyx.  This  is  a  common 
plant  in  fields  and  on  banks,  flowering  from  April  to  September. 
The  other  British  species  are  C.  triviale,  common  in  fields ;  C.  semidec- 
andrum,  found  in  dry  places :  C.  atrovirens,  inhabiting  sandy  places 
and  rocks  near  the  sea  ;  C.  pumilwn,  found  only  near  Croydon  in 
Surrey;  C.  tetrandrum,  found  at  Tynemouth  and  Shetland;  C.  lati- 
folium,  a  rare  plant ;  and  C.  arvense,  abundant  in  chalky  and  gravelly 
places. 

A  few  of  the  species,  as  C.  tomentosum,  C.  grandifiorum,  and  C. 
Dahunicum  are  worth  cultivating  as  border  flowers.  C.  latifolium, 
C.  alpinum,  and  C.  glaciale  are  adapted  for  growing  on  rock-work,  or 
in  small  pots,  when  they  should  be  placed  in  a  mixture  of  loam, 
sand,  and  peat.  They  require  the  same  general  treatment  as  most 
hardy  plants.    The  annual  species  may  be  propagated  by  sowing  seed 


in  an  open  border  in  the  spring  ;  the  perennial,  by  dividing  the  plants 
at  the  root. 

(Don,  Oardener's  Dictionary  ;  Babington,  Manual.) 

CE'RASUS,  a  genus  of  plants  belonging  to  the  Amygdaleous  divi-  . 
sion  of  the  natural  order  Rosacea;,  and  including  the  Common  Cherry 
among  its  species.  It  is  hardly  different  from  Prunus,  there  being 
little  or  nothing  to  distinguish  it  beyond  its  leaves  when  young  being 
folded  flat  instead  of  being  rolled  up.  Botanists  seem  however  pretty 
well  agreed  in  looking  upon  the  Cherries  as  a  genus  distinct  from 
Plums,  and  we  follow  their  example.  The  species  may  be  divided  into 
the  True  Cherries,  the  Bird-Cherries,  and  the  Cherry-Laurels. 

Section  I.  True  Cherries.  Flowers  growing  in  Umbels  or  singly, 
or  occasionally  in  short  Corymbs ;  usually  appearing  earlier  than 
the  Leaves. 

1.  C.  Avium  (Prunus  Avium,  Linn.),  the  Wild  Cherry.  Flowers 
appearing,  with  the  leaves,  which  are  pale  and  rather  downy  under- 
neath. Branches  when  young  weak  and  spreading.  Fruit  roundish, 
with  a  soft  flesh  and  an  austere  juice.  A  native  of  the  woods  of 
Europe  and  the  west  of  Asia ;  and  in  a  cultivated  form  common  in 
gardens.  In  this  countiy  it  occurs  as  far  to  the  north  as  Ross-shire, 
where  it  exists  in  the  form  of  a  dwarf  bush  propagating  itself  rapidly 
by  the  roots.  The  wood  is  remarkable  for  the  large  size  of  its  medul- 
lary processes,  which  give  its  longitudinal  section  a  bright  satiny 
lustre,  and  render  it  well  suited  for  ornamental  cabinet  work.  In  this 
respect  it  is  much  superior  to  the  C.  vulgaris.  When  growing  in 
gravelly  or  sharp  sandy  situations  with  ?  dry  bottom,  which  are  the 
only  localities  where  it  thrives,  it  acquires  a  very  considerable  size, 
occasional  specimens  being  spoken  of  as  much  as  80  feet  and  more  in 
height;  it  is  however  more  commonly  seen  in  the  state  of  coppice 
wood.  To  this  species  we  presume  all  the  weeping  or  weak-branched 
cultivated  cherries  with  an  acid  juice  are  to  be  referred  either  as 
genuine  varieties  or  hybrid  forms  ;  such  are  the  Merise  or  Merisier, 
Morello,  Kentish  and  All  Saint,  or  Overflowering  Cherry,  which  last  is 
often  made  into  a  species  by  systematic  writers,  and  called  C.  semper- 
florens.  Some  of  the  varieties,  especially  the  Double-Flowered  French, 
as  it  is  commonly  called,  the  Double  Merisier  of  the  French,  are 
remarkable  for  their  elegance  and  beauty.  C.  Avium  is  the  Cerasus 
sylvestris  of  Ray ;  and  the  C.  marasca,  or  Marasche  Cherry,  of 
Dalmatia,  from  which  maraschino  is  prepared,  has  no  specific  marks 
to  distinguish  it. 

2.  C.  vulgaris  (Prunus  Cerapus,  Linn.),  the  Common  Cherry.  Flowers 
appearing  earlier  than  the  leaves,  which  are  light  green  and  smooth 
underneath.  Branches  when  young  stiff  and  erect.  Fruit  roundish 
or  heartshaped,  succulent,  more  or  less  firm,  and  sugary.  Found  wild 
in  the  woods  of  Asia  Minor,  where  it  acquires  a  very  large  size. 
Walsh  speaks  of  it  as  being  still  common  along  the  northern  coast  of 
Asia  Minor,  whence  the  '  original  cherry '  was  brought  to  Europe. 
One  variety  is  chiefly  seen  in  gardens,  the  other  grows  in  woods  in  the 
interior,  particularly  on  the  banks  of  the  Sakari,  the  ancient  Sangarius. 
The  trees  attain  a  gigantic  size ;  they  are  ascended  by  perpendicular 
ladders  suspended  from  the  lowest  branches.  Walsh  measured  one 
of  them  5  feet  in  circumference  (?),  40  feet  to  the  origin  of  the  lowest 
branches,  and  from  90  to  100  feet  in  full  height ;  this  large  tree  was 
loaded  with  "delicious,  fine,  transparent,  amber-coloured  fruit.  Dr. 
Royle  considers  the  cherry  wild  in  Cashmere.  It  was  introduced  into 
Europe  by  the  Romans  under  Lucullus,  about  half  a  century  before 
the  birth  of  Christ,  and  has  ever  since  formed  one  of  the  most 
esteemed  varietes  of  dessert  fruit.  It  differs  from  the  genuine  form 
of  C.  Avium  in  the  characters  above  assigned  to  it,  as  also  in  its  wood 
having  such  small  medullary  processes  that  nothing  like  a  satiny 
appearance  in  it  is  produced,  whatever  the  direction  be  in  which  it  is 
cut ;  hence  its  grain  is  plain,  and  it  is  but  ill  suited  for  cabinet- 
makers' work.  It  is  to  be  presumed  that  this  exotic  species  is  the 
origin  of  the  sweet  large  cherries  called  Bigarreaus,  GuigneB,  and  the 
like,  to  which  must  undoubtedly  be  added  the  Tartarian  Cherries  of 
the  English  gardens.  That  the  two  species  now  enumerated  were 
really  distinct  in  the  beginning  we  have  little  doubt ;  but  long  culti- 
vation and  their  intermixture  by  hybridising,  either  intentional  or 
accidental,  have  so  confused  them  that  the  gardens  are  filled  with 
intermediate  races,  and  their  limits  are  lost  sight  of. 

It  is  here  that  the  C.  juliana  and  Duracina  of  modern  botanists 
have  to  be  referred  ;  while  their  C.  caproniana,  or  acid  succulent 
cherries,  are  probably  hybrids.  [Cherry.]  For  a  full  account  of 
these  species  see  Loudon's  '  Arboretum  Britannicum.' 

3.  C.  chamoeceruJius,  the  Ground-Cherry.  Flowers  in  umbels,  either 
with  the  leaves  or  earlier.  Leaves  obovate-lanceolate,  shining,  cre- 
nated,  quite  smooth,  with  few  or  no  glands.  Fruit  spherical,  acid, 
with  stalks  longer  than  the  leaves.  A  dwarf  species,  never  rising 
above  3  or  4  feet  high,  and  in  the  gardens  usually  budded  on  the 
common  cherry  at  the  height  of  5  or  6  feet  from  the  ground.  It  is 
not  ornamental,  and  is  seldom  seen.  Its  native  situations  are  stony, 
rocky,  mountainous  places,  about  the  skirts  of  woods  and  in  hedges 
iu  the  eastern  parts  of  Europe  and  west  of  Asia ;  it  is  common  in 
Lower  Austria  and  Hungary.  Gmelin  met  with  it  in  Siberia,  and 
Ledebour  in  the  Kirghis  Desert,  near  Karkaraly,  in  the  Altai. 

4.  C.  nigra,  the  Black  American  Cherry.  Flowers  in  sessile  umbels, 
appearing  before  the  leaves  ;  light  pink.    Leaves  obovate-oblong  or 
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obovate-lanceolate,  often  cuspidate,  somewhat  doubly  serrated,  with 
or  without  two  glands  at  the  base,  slightly  rugose.  Segments  of  the 
calyx  toothed.  Native  of  the  northern  states  of  the  North  American 
Union,  and  extending  into  Canada  and  Newfoundland.  It  forms 
rather  a  handsome  tree,  with  its  loose  umbels  of  pinkish  flowers. 
The  fruit  is  as  large  as  a  moderately-sized  cherry. 

5.  C.  Pennsylvanica,  Pennsylvanian  Cherry.  Flowers  in  sessile 
umbels,  appearing  along  with  the  leaves.  Leaves  ovate  or  oval,  sharp- 
pointed,  smooth,  and  rather  shining,  with  minute  unequal  toothings. 
Segments  of  the  calyx  toothless.  A  native  of  the  more  northern  parts 
of  North  America,  especially  in  Canada,  where  it  is  common.  It  forms 
a  small  tree,  very  like  C.  nigra  in  some  respects,  but  differing  from 
that  species  in  its  much  smaller  colourless  flower  and  smooth  rather 
shining  leaves,  which  never  acquire  the  obovate  figure  so  common  in 
C.  nigra.  The  fruit  is  that  of  a  bird-cherry,  and  is  said  to  be  sweet. 
0.  borealis  is  considered  by  Sir  William  Hooker  as  being  identical 
with  this.  It  is  represented  in  the  southern  states  of  the  American 
Union  by  C.  umbellata,  which  appears  to  differ  chiefly  in  having 
spinous  branches,  more  finely  serrated  leaves,  and  downy  calyxes. 

6.  C.  serrulata,  the  Fine-Toothed  Cherry.  Leaves  oblong-lanceolate, 
obtuse  at  the  base,  tapering  to  the  point,  bordered  with  fine  bristle- 
pointed  teeth,  thin,  and  not  shining.  A  native  of  China,  and  only 
known  in  our  gardens  with  double  flowers.  These  are  exceedingly 
delicate  and  beautiful,  but  they  appear  at  so  early  a  season  as  to  be 
liable  to  injury  from  the  spring  frosts. 

7.  C.  pseudoccrasus,  the  Chinese  Cherry.  Flowers  in  hairy  loose 
corymbs,  appearing  before  the  leaves,  with  a  long  hairy  tube  to  the 
calyx.  Leaves  ovate  or  obovate,  cuspidate,  doubly  serrated,  slightly 
downy  on  the  veins.  A  Chinese  species,  probably  from  the  northern 
provinces  of  that  great  empire.  It  bears  a  small  pale-red  sweet  fruit, 
which  is  more  readily  forced  than  that  of  the  Common  Cherry. 

8.  C.  dcprcssa,  the  Sand-Cherry.  Flowers  appearing  a  little  earlier 
than  the  leaves,  or  about  the  same  time,  in  small  compact  umbels. 
Leaves  obovate-lanceolate,  serrated,  glaucous  on  the  under  side,  bluish- 
green  and  somewhat  shining  on  the  upper.  Fruit  mucronate.  A 
small  bush  resembling  a  dwarf  almond,  covered  with  profusion  of 
small  white  flowers  in  May,  and  afterwards  with  small,  black,  bitter, 
shining,  sharp-pointed  fruit.  It  is  found  in  Canada  and  the  northern 
part  of  the  United  States. 

9.  C.  proslrata,  the  Spreading  Cherry.  Flowers  solitary,  or  few  in 
a  cluster,  appearing  along  with  the  leaves,  than  which  they  are  shorter. 
Leaves  roundish-ovate,  loosely  hairy  beneath,  deeply  and  simply  ser- 
rated. Calyx-tube  oblong,  segments  downy  inside.  A  small  prostrate 
bush,  found  on  the  sea-coast  of  Candia,  and  on  the  mountains  of  Dal- 
matia  and  Asia  Minor. 

10.  C.  Japonica,  the  Dwarf- Almond.  Leaves  ovate-lanceolate,  very 
much  tapering  to  the  point,  finely  serrated,  slightly  downy  beneath, 
very  rugose.  Flowers  appearing  a  little  before  the  leaves  in  small 
dense  clusters.  Calyx  smooth,  bell-shaped,  with  the  segments  as  long 
as  the  tube.  A  native  of  Japan,  and  long  known  in  our  gardens  as 
the  Double  Dwarf-Almond,  one  of  the  most  beautiful  objects  that 
appear  in  the  month  of  March. 

Section  II.    Bird-Cherries.     Flowers  growing  in  long  Racemes, 
appearing  with  or  later  than  the  Leaves.    Leaves  deciduous. 

11.  C.  Mahaleb,  the  Perfumed  Cherry.  Leaves  roundish  ovate, 
deciduous,  glaucous  on  the  underside,  simply  serrated.  Flowers  in 
somewhat  corymbose  racemes  not  much  longer  than  the  leaves.  A 
shrub  or  small  tree,  remarkable  for  the  powerful  and  agreeable  odour 
of  its  flowers.  It  is  a  native  of  rocks  in  the  Tyrol,  Dalmatia,  Oar- 
niolia,  and  Hungary,  spreading  into  Asia  till  it  acquires  its  most 
eastern  limits  in  the  woods  and  hedges  of  the  southern  parts  of  the 
Crimea.  It  is  not  a  particularly  ornamental  plant,  and  though  per- 
fectly hardy  is  seldom  seen  in  our  gardens.  The  fruit  is  black,  and 
nauseously  bitter. 

12.  C.  Padiis  (Primus  Padus,  Linn.),  the  Common  Bird-Cherry. 
Leaves  oblong,  cuspidate,  rugose,  simply  serrated,  deciduous.  Flowers 
in  racemes  much  longer  than  the  leaves.  A  common  species,  wild  in 
the  woods  and  hedges  of  the  middle  parts  of  Europe,  less  common  in 
the  south,  and  occurring  on  the  mountains  of  Caucasus  and  the  Altai. 
It  is  readily  known  by  its  deciduous  rugose  leaves,  long  racemes  of 
white  flowers,  and  round  bitter  fruit,  which  is  however  agreeable 
enough  to  birds.  *  It  is  a  native  of  Great  Britain. 

13.  C.  Virginiana,  the  Choke-Cherry.  Leaves  ovate  or  oblong- 
lanceolate,  acuminate,  serrated,  flat,  very  smooth,  shining,  deciduous. 
Racemes  long,  cylindrical,  lateral.  In  all  systematic  books  are  named 
two  American  Bird-Cherries,  C.  Virginiana  and  C.  serotina,  to  each 
of  which  are  assigned  characters  that  comprehend  so  little  of  a  dis- 
criminative nature  that  we  find  it  impracticable  to  ascertain  whether 
two  species  have  really  been  before  the  writers  on  these  subjects,  or 
whether  they  have  not  distinguished  under  different  names  specimens 
of  one  and  the  same  species.  C.  Virginiana  with  the  above  characters 
forms  a  large  tree,  according  to  Michaux,  in  the  southern  states, 
attaining  from  80  to  100  feet  in  height.  It  is  the  Tawquoy-Meen- 
ahtik  of  the  Crees,  according  to  Sir  John  Richardson,  rising  on  the 
sandy  plains  of  the  Saskatchewan  to  20  feet,  but  extending  as  far 
north  as  the  Great  Slave  Lake  (62°  N.  lat.),  where  it  attains  the  height 
of  5  feet  only.    Its  fruit  is  not  very  edible  ip  a  recent  state,  but  when 
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dried  and  bruised  it  forms  an  esteemed  addition  to  pemmican.  Elliott 
adds  that  its  timber  is  among  the  best  in  the  United  States  for  cabinet- 
makers' work.  In  this  country  it  forms  rather  a  graceful  though 
roundish  headed  tree  from  20  to  30  feet  high,  and  its  shining  though 
deciduous  leaves  give  it  almost  the  appearance  of  an  evergreen. 

14.  C.  serotina,  the  Late  Bird-Cherry.  Leaves  obovate-lanceolate, 
acute,  serrated,  channeled,  very  shining,  deciduous.  Racemes  long, 
cylindrical,  lateral.  What  is  thus  designated  in  this  place  is  a  plant 
with  something  of  the  aspect  of  a  Portugal  Laurel,  and  as  it  flowers 
later  than  the  last  its  fruit  is  not  usually  ripened  in  this  climate.  It  is 
principally  distinguished  by  its  leaves  being  more  obovate,  never  flat, 
but  always  half-folded  up,  and  with  a  more  shining  surface. 

15.  C.  Capollim,  Mexican  Bird-Cherry.  Leave3  ovate-lanceolate, 
acuminate,  serrated,  flat,  shining,  deciduous.  Racemes  terminal.  A 
native  of  the  mountains  of  Mexico. 

Section  III.  Laurel-Cherries.    Flowers  growing  in  long  Racemes, 
appearing  with  the  Leaves.    Leaves  evergreen. 

16.  C.  Oaroliniana,  the  Carolina  Laurel-Cherry.  Leaves  oblong- 
lanceolate,  acute,  serrated,  and  entire,  evergreen.  Racemes  lateral, 
much  shorter  than  the  leaves.  It  is  a  native  of  Carolina,  and  a  very 
uncommon  species  in  the  collections  of  this  country.  It  is  said  to  be 
one  of  the  most  ornamental  of  the  trees  of  Carolina.  Its  leaves  are 
very  poisonous. 

17.  G.  lauro-cerasus,  the  Common  or  Broad-Leaved  Laurel  (cherry). 
Leaves  oblong-lanceolate,  remotely  serrated,  somewhat  convex,  pale 
green,  evergreen.  Racemes  shorter  than  the  leaves.  This  valuable 
and  common  evergreen,  which  now  gives  half  their  richness  to  the 
varied  pleasure-grounds  of  Great  Britain  ;  which  is  so  hardy  that  no 
frost  seems  to  affect  it ;  which  is  equally  capable  of  resisting  the 
greatest  heat  and  drought  of  summer,  and  which  will  flourish  either 
in  the  most  exposed  or  the  most  shaded  situations  ;  is  a  native  of  the 
country  near  Trebizond  in  Asia  Minor,  and  was  sent  from  Constanti- 
nople to  Ecluse  in  the  year  1576  by  the  imperial  ambassador  Ungnad. 
Ecluse  gives  an  interesting  account  of  the  difficulty  he  had  in  establish- 
ing the  first  plant,  which  must  have  been  transmitted  at  no  small 
charge ;  for  it  is  stated  to  have  been  six  feet  high,  with  a  stem  as  thick 
as  a  man's  arm.  (Clausii,  '  Historia  Plantarum,'  p.  5.)  A  variegated 
and  a  barren-leaved  variety  are  known  in  gardens,  but  the  original 
kind  is  the  only  one  worth  cultivating  as  an  object  of  ornament.  It 
is  multiplied  in  the  nurseries  by  layering,  cuttings,  and  seeds.  This 
species  is  remarkable  for  the  abundance  of  hydrocyanic  acid  secreted 
in  its  leaves. 

18.  C.  Lusitanica,  the  Portugal  Laurel  (cherry).  Leaves  ovate- 
lanceolate,  acuminate,  concave,  dark  green,  glandless,  shining,  ever- 
green. Racemes  lateral,  longer  than  the  leaves.  A  native  of  Portugal, 
and  also  found  in  the  Canaries,  where  it  is  called  Hixa,  acquiring  a 
height  of  60  or  70  feet.  According  to  some  the  Hixa  is  a  distinct 
species  ;  Mr.  Barker  Webb  found  that  plant  on  the  Serra  de  Gerez  in 
Portugal  of  the  height  just  stated,  while  the  true  C.  Lusitanica  was 
not  above  18  or  20  feet  high.  This  is  less  hardy  than  the  preceding; 
it  is  less  easy  to  transplant,  and  will  not  grow  so  well  under  other 
trees ;  nevertheless  it  is  one  of  the  most  useful  of  our  naturalised 
evergreens.  It  produces  fruit  in  abundance  in  England,  from  which 
it  is  readily  propagated. 

CERA'TINA,  a  genus  of  Hymenopterous  Insects  of  the  section 
Mellifera  and  family  Apidce.  It  has  the  following  characters : — 
Exterior  palpi  6-jointed,  interior  2-jointed ;  antenna;  inserted  in  a  little 
fossula,  and  terminated  almost  in  an  elongated  club;  mandibles 
sulcated,  and  tridentate  at  the  apex ;  abdomen  somewhat  ovate, 
elongate,  narrower  towards  the  base,  and  destitute  of  a  ventral  scopa. 

This  genus  is  included  in  the  section  Apis  (xx.  d.  2  a.)  of  Kirby's 
'  Monographia  Apum  Anglise.' 

C.  ccerulcea  (Apis  cyanea,  Kir.),  a  little  bee,  which  is  very  uncommon 
in  this  country,  and  found  during  the  autumn  in  the  flowers  of  the 
Jacobcece,  will  serve  as  an  illustration  of  this  genus.  It  is  about  a 
quarter  of  an  inch  in  length,  of  a  bluish-green  colour,  and  very 
smooth  and  shining ;  the  fore  part  of  the  head  in  the  male  is  white. 

Spinola  states  that  the  female  Ceratina  selects  the  dead  branches 
of  the  bramble  and  likewise  those  of  the  sweet  briar,  and  with 
her  mandibles  excavates  the  pith,  till  a  cylindrical  burrow  of 
considerable  length  is  formed;  this  is  then  divided  generally  into 
eight  or  nine  cells,  by  partitions  formed  of  the  pith  which  was 
dislodged,  mixed  with  a  glutinous  secretion.  In  each  cell,  as  it  is 
formed,  an  egg  is  deposited ;  it  is  then  furnished  with  a  portion  of 
honey,  which  serves  for  the  food  of  the  larva  when  disclosed. 
The  account  is  given  under  the  name  of  Ceratina  albilabrix,  which  is 
said  to  be  synonymous  with  the  one  above  mentioned.  He  also  says 
that  the  insect  is  common  in  the  south  of  Europe. 

(Annales  du  Museum  d'Histoire  Naturelle,  vol.  x.) 

CERATI'TES,  a  subdivision  of  the  Ammonitidce,  as  proposed  by 
Haan.    It  is  peculiar  to  the  Muschelkalk.  [Goniatites.] 

CERATO'NIA,  a  genus  of  Apetalous  plants  belonging  to  the  natural 
order  Leguminosce.  C.  Siliqua,  St.  John's  Bread,  or  the  Carob-Tree, 
is  a  remarkable  plant,  found  wild  in  all  the  countries  skirting  the 
Mediterranean,  especially  in  the  Levant.  At  Malta  it  is  almost  the 
only  tree  that  grows,  relieving  the  irksomeness  of  the  white  stone 
inclosures  by  its  dark  foliage.    The  pods  contain  a  sweet  nutritious 
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pulp,  and  are  sometimes  seen  in  the  fruiterers'  shops  in  London ;  they 
are  a  common  article  of  food  in  the  countries  where  the  tree  grows 
wild.  Pliny  calls  it  Siliqua  prcedulcis.  "  At  the  present  day  it  is 
sent  from  Palestine  to  Alexandria  in  ship-loads  and  from  thence 


Carob-Trce  (Ccratonia  Siliqua). 

across  the  Mediterranean,  and  as  far  as  Constantinople,  where  it  is 
sold  in  all  the  shops.  The  pulp  resembles  manna  in  taste  and  con- 
sistence, and  is  sometimes  used  as  sugar  to  preserve  other  substances. 
But  the  circumstance  that  has  rendered  it  famous  is  the  controversy 
whether  it  was  not  the  real  food  of  St.  John  in  the  wilderness.  Some 
of  the  fathers  assert  that  the  aicp'iSes,  or  locusts,  of  St.  John  were 
some  vegetable  substance ;  and  the  /xeAi  Hyptov,  wild  honey,  the 
saccharine  matter  of  this  pod.  It  is  certain  that  the  plant  grows  in 
great  abundance  in  the  wilderness  of  Palestine,  where  its  produce  is 
at  this  day  used  for  food.  It  is  called  by  the  Arabs  kharoob." 
(Walsh.)  The  Spaniards  call  it  Algaroba,  and  give  its  pods  to  horses. 
The  seeds,  which  are  nearly  of  the  weight  of  a  carat,  have  been  thought 
to  have  been  the  origin  of  that  ancient  money-weight. 
CERATOPHRYS.  [Amphibia.] 

CERATOPHYLLA'CE^E,  Hornworts,  the  Ceratophyllum  Tribe,  a 
small  and  obscure  group  of  plants  comprehending  the  single  genus 
Ceratophyllum,  probably  a  mere  section  of  Urticacea?,  with  the  structure 
and  habit  of  that  natural  order  modified  by  the  submersed  situation 
in  which  the  species  live.  It  has  also  been  supposed  to  have  relations 
with  Conifera,  Haloragaccm,  and  Naiadacew.  They  are  aquatic  plants, 
with  cellular  leaves  split  into  capillary  divisions,  with  monoecious 
flowers,  a  many-parted  inferior  calyx,  several  stamens,  a  1-celled 
ovary  with  a  pendulous  ovule,  and  a  seed  whose  embryo  has  four 
cotyledons  surrounding  a  highly  developed  many-leaved  plumula. 
Ceratophyllum  submersum  and  C.  demersum  inhabit  ditches  in  this 
country.  Four  other  species  are  described.  Schleiden  says  there 
is  but  one  species. 

CERATOPHYTA.  [Poltzoa.] 

CE'RBERA,  a  genus  of  plants  belonging  to  the  natural  order 
Apocynaceos,  contains  among  other  poisonous  species  that  from  which 
the  Tanghin  poison  of  Madagascar  is  procured.  The  genus  Cerbera  is 
known  by  the  calyx  being  leafy,  the  corolla  funnel-shaped,  with  a 
clavate  tube,  and  five  scales  on  its  orifice,  the  stamens  sessile  just 
below  the  orifice  of  the  tube,  and  a  1-  or  2-seeded  drupe,  with  a 
fibrous  woody  stone. 

C.  Tanghin,  the  Tanghin,  is  described  as  a  tree  with  lanceolate 
alternate  leaves,  of  a  leathery  texture,  pale-pink  flowers  arranged  in 
corymbose  panicles,  with  a  crimson  star-like  blotch  at  the  orifice  of 
the  tube,  and  an  oval  drupe  as  large  as  a  peach,  of  a  green  colour 
stained  with  purple,  and  not  unlike  some  sorts  of  mango.  The 
following  interesting  account  of  the  plant  is  given  by  Mr.  Telfair  : — 
The  kernel  of  the  fruit  must  be  a  very  powerful  poison  :  it  is  not 
much  larger  than  an  almond,  and  yet  is  sufficient  to  destroy  above 
twenty  persons.  Radama,  the  late  king  of  Madagascar,  abolished  the 
use  of  it  a3  an  ordeal.  Whether  the  custom  has  been  revived  by  the  new 
government  I  know  not.  It  was  with  great  difficulty  that  the  chief- 
tains could  be  persuaded  to  admit  of  the  abolition  of  an  usage 
which  had  existed  from  time  immemorial,  and  whose  unerring  efficacy 
in  the  detection  and  punishment  of  crime  had  never  been  questioned, 
until  Mr.  Hasty,  our  government  agent,  had  acquired  such  an  influence 
with  Radama  and  his  court  as  to  admit  of  the  exposure  of  its  fallacy. 


But  this  was  the  work  of  years  ;  and  although  Radama  was  at  length 
himself  convinced  that  nothing  could  be  more  unjust  than  the  con- 
tinuance of  the  practice,  he  dared  not  so  far  shock  the  prejudices  of 
his  people  as  to  order  that  it  should  cease.  Even  the  chief  performers 
in  the  ceremony,  the  Skids,  as  they  are  called  at  Tanararissoo,  who 
unite  in  their  own  persons  the  offices  of  priests  and  physicians,  and 
who  administer  the  poisonous  kernel  to  the  victims,  never  doubt  its 
power  of  revealing  guilt  or  clearing  innocence.  The  last  occasion  on 
which  it  was  practised  in  Radama's  reign,  and  of  which  he  availed 
himself  to  effect  its  discontinuance,  personally  regarded  his  court  and 
attendants.  The  king  was  affected  with  a  complaint  of  the  liver,  for 
which  the  skid  prescribed  some  inefficacious  remedies,  and  as  the 
disease  became  worse  Mr.  Hasty  gave  him  some  calomel  in  dosea 
which  he  had  found  by  experience  to  relieve  himself  under  similar 
symptoms.  The  disease  disappeared,  but  ptyalism  was  produced, 
and  alarmed  the  king's  family,  who  believed  that  he  was  poisoned,  and 
insisted  that  all  his  immediate  attendants  should  be  put  to  the  ordeal 
of  the  tanghin  ;  and  the  royal  skid  was  most  earnest  in  pressing  to 
have  it  performed,  although  he  himself  from  his  rank  and  place  was 
among  the  first  to  whom  it  would  be  administered.  In  vain  the  king 
protested  that  he  felt  himself  cured,  and  that  the  indisposition  and 
soreness  of  the  mouth  was  caused  by  the  medicines  that  had  relieved 
him,  and  which  would  pass  off  in  a  few  days.  The  skid  insisted,  the 
ministers  and  principal  chieftains  joined  with  the  family  in  requiring 
the  ordeal,  to  which  the  king  in  spite  of  his  convictions  was  compelled 
to  consent ;  but  at  the  same  time  he  made  it  a  condition  that  this 
should  be  the  last  exhibition  of  the  kind,  and  he  bewailed  the  neces- 
sity which  deprived  him  of  so  many  attached  dependants  whoso 
fate  he  had  predicted,  while  he  protested  his  conviction  of  their 
innocence. 

The  king's  servants,  including  the  skid,  were  more  than  twenty  in 
number ;  they  were  shut  up  at  night  separately,  and  not  allowed  to 
taste  food ;  the  next  morning  they  were  brought  out  in  procession 
and  paraded  before  the  assembled  people  ;  the  presiding  skid  had  the 
tanghin  fruit  in  readiness ;  after  some  prayers  and  superstitious 
evolutions  he  took  out  the  kernel,  which  he  placed  on  a  smooth 
stone,  and  with  another  stone  broke  down  part  of  it  into  a  soft  whito 
mass  like  powdered  almonds.  The  victims  were  then  brought  sepa- 
rately forward^  each  was  questioned  as  to  his  guilt,  and  if  he  denied, 
his  arms  were  tied  behind,  and  he  was  placed  on  his  knees  before  the 
skid,  who  put  a  portion  of  the  pounded  kernel  on  his  tongue  and 
compelled  him  to  swallow  it.  Thus  the  kernel  was  shared  among  all 
the  king's  personal  servants.  On  some  of  the  individuals  the  poison 
began  to  operate  in  half  an  hour  or  less.  The  skid  takes  particular 
notice  how  they  fall,  whether  on  the  face,  to  the  right  or  left  hand,  or 
on  the  back,  each  position  indicating  a  different  shade  of  guilt.  Con- 
vulsions generally  come  on  accompanied  with  efforts  to  vomit.  Those 
whose  stomachs  reject  the  dose  at  an  early  period  usually  recover.  On 
this  occasion  there  were  only  two  individuals  with  whom  this  was  the 
case.  The  others  were  thrown  in  a  state  of  insensibility  into  a  hole,  and 
every  person  present  at  the  ceremony  was  obliged  to  throw  a  stone, 
over  them,  so  that  their  burial  was  quickly  completed.  The  king's 
skid  was  one  of  the  first  that  fell.  Those  that  recover  are  supposed 
to  bear  a  charmed  life  ever  after,  and  are  respected  as  the  peculiar 
favourites  of  the  gods.    ('  Botanical  Magazine,'  fol.  2968.) 

The  plant  which  yields  the  Tanghin  has  been  called  by  Du  Petit 
Thomas  Tanghinia  venenifera.  C.  Manghas  is  a  native  of  Singapore 
and  some  of  the  adjacent  islands.  The  seeds  are  emetic  and  poisonous, 
whilst  the  milky  sap  is  purgative.  The  leaves  and  bark  are  used  as 
a  substitute  for  senna. 

CE'RBERUS,  a  genus  of  Snakes,  established  by  Cuvier  in  his 
division  of  the  great  genus  Coluber.  In  Dr.  Gray's  arrangement  of 
the  Snakes  of  the  British  Museum,  it  is 
placed  amongst  the  Hydridoz.  The 
Cerberi  like  the  Pythons,  next  to  which 
they  are  placed  in  the  '  Regne  Animal,' 
have  nearly  the  whole  of  the  head 
covered  with  small  scales,  and  plates 
only  between  and  before  the  eyes ;  but 
they  are  without  the  hooks  or  nails 
near  the  vent.  Cuvier  further  says 
that  they  have  also  sometimes  simple 
plates  at  the  base  of  the  tail,  but  ob- 
serves that  whilst  he  has  seen  this 
arrangement  in  one  individual,  he  has 
remarked  others  of  the  same  species 
which  had  them  all  double ;  a  proof  in 
his  opinion  of  the  small  importance  of 
the  character. 

C.  cinereus  (Coluber  Cerberus,  Daudin), 
the  Karoo  Bokadam.  Russell,  who 
gives  the  native  name  above  stated, 
thus  describes  the  species : — 

"  Abdominal  scuta  144,  subcaudal 
squamae  59.  The  head  somewhat 
broader  than  the  neck,  yet  appears  small  in  proportion  to  the  trunk  ; 
a  little  convex  above,  compressed  on  the  sides,  and  projecting  into  a 
short,  obtuse,  or  subtruncate  snout,  on  which  the  eyes  and  nostrils 
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The  Karoo  Bokadam  (Cerberus  cinereus 


are  situated.  The  snout  is  covered  with  Bmall  laminae  of  various 
forms ;  the  rest  of  the  head  with  small  suborbieular  carinated  scales. 
The  mouth  not  large,  the  jaws  nearly  of  equal  length.  The  teeth 
close  set,  regular,  small,  reflex ;  a  marginal  and  two  palatal  rows  in 
the  upper  jaw.    The  eyes  vertical,  small,  orbicular,  protuberant,  each 

situated  in  the  centre  of  a 
remarkable  circle  of  small 
triangular  laminae.  The  nos- 
trils very  small,  vertical,  near 
to  each  other,  and  close  to  the 
apex  of  the  rostrum. 

"  The  trunk  thick,  round, 
covered  with  large  carinated, 
broad-oval,  imbricate  scales. 
The  length  3  feet  4  4  inches; 
thickness  near  the  head  about 
3  inches  ;  the  middle  of  the 
trunk  4£  inches.  The  tail 
measures  only  8  inches,  is  a 
little  compressed,  tapers 
moderately,  and  terminates  in 
an  obtuse  point. 

"  Part  of  the  head  is  almost 
black  ;  the  colour  of  the  trunk 
and  tail  a  very  dark  gray ; 
the  throat,  belly,  and  under 
part  of  the  tail  are  of  a  dusky 
yellow ;  but  the  colour  of  the 
scuta  seemed  to  have  been 
changed  by  the  spirits." 

Dr.  Russell  further  observes 
that  his  specimen  from  which 
our  figure  is  taken  was  sent 
from  Ganjam  in  July,  1788, 
and  that  he  never  saw  one 
alive.    He  adds  that  notwith- 
standing  its   suspicious  ap- 
pearance, the  want  of  poison 
organs  shows  that  the  snake 
is  not  formidable. 
C.  acutus,  the  Bornean  Bokadam,  is  a  native  of  Borneo. 
C.  unicolor,  the  Philippine  Bokadam,  is  a  native  of  the  Philippines. 
C.  Australia.,  the  Australian  Bokadam.  is  a  native  of  Australia. 
CERCARIA.    [Entozoa.    See  Supplement.] 
CERCEK.IS.  [Hymenoptera.] 

CERCIS,  a  genus  of  plants  belonging  to  the  natural  order  Legumi- 
nosce.  C.  siliquaatrum,  the  Judas-Tree,  so  called  from  the  tradition 
that  it  was  upon  a  plant  of  it,  near  Jerusalem,  that  the  betrayer  of 
our  Saviour  hanged  himself,  is  a  leguminous  tree  common  on  the 
shores  of  Asia  Minor  and  in  all  the  East.  Dr.  Walsh  speaks  of  it  as 
abounding  in  the  Levant  at  the  present  day,  clothing  the  shores  of 
the  Bosporus  and  the  sides  of  Mount  Libanus.  It  is  very  beautiful 
in  all  its  stages.  Very  early  in  spring  flowers  of  a  bright  pale  red 
burst  out  before  any  leaf  appears,  not  only  from  every  part  of  the 
branches  but  from  the  trunk,  piercing  the  thick  strong  bark  nearly 
down  to  the  root  in  a  very  remarkable  manner,  and  it  is  for  this 
reason  called  Red  Bud.  These  buds  are  gathered  and  used  with  other 
raw  vegetables  by  the  Greeks  and  Turks  in  salads,  to  which  they 
give  an  agreeable  colour  and  taste.  It  is  very  common  in  England, 
where  it  proves  quite  hardy,  but  it  does  not  flower  well  unless  in  a 
very  sheltered  situation,  or  when  trained  to  a  wall.  There  is  a  pale 
almost  white-flowered  variety,  and  also  an  American  species  (C. 
Canadensis),  but  neither  is  worth  cultivation. 

CERCOCEBUS.    [Simiad.b  ;  Goenons.] 

CERCOMYS.    [Rodentia;  Hystricid^s.] 

CERCOPITHECUS.    [Simiam  ;  Guenons.] 

CEREBELLUM.  [Brain.] 

CEREBRUM.  [Brain.] 

CERE'OLITE,  a  native  hydro-silicate  of  Magnesia  and  Alumina. 
It  occurs  in  globules,  in  Wacke,  or  Toadstoue,  and  appears  to  result 
from  its  decomposition. 

CEREOPSIS,  a  genus  of  Birds  established  by  Latham,  and  placed 
by  him  (1802)  among  the  Waders  (Grallatores) ;  and  (in  1824)  next 
to  the  Swimmers — Palmipedes  (Anseres,  Linn.).  The  characters  of 
this  bird,  which  Mr.  Bennett  says  has  been  observed  by  nearly  all  the 
navigators  who  had  visited  the  south  coast  of  Australia  and  its 
neighbouring  islands  from  1792  downwards,  are  as  follows  : — 

Bill  short,  elevated,  obtuse,  covered  by  a  broadly  expanded  cere, 
except  at  the  extremity,  which  is  somewhat  vaulted  and  truncated. 
Nostrils  large,  situated  about  the  middle  of  the  bill,  and  open.  Feet 
with  tarsi  (shanks)  longer  than  the  middle  toe,  and  bare  of  feathers 
a  little  way  above  the  knees  ;  great  toe  articulated  to  the  posterior 
part  of  the  tarsus ;  anterior  toes  palmated,  and  furnished  with 
membranes  deeply  notched  or  cut  out  as  it  were  so  as  to  appear 
scarcely  to  reach  beyond  the  half  of  their  length ;  nails  long  and 
strong ;  wings  ample ;  wing-coverts  nearly  as  long  as  the  quills  ; 
first  quill  a  little  shorter  than  the  succeeding  ones.  Tail  feathers 
sixteen. 


C.  Nova:  Hollandice,  the  Cereopsis  Goose,  is  about  the  size  of  the 
common  goose  and  nearly  of  the  same  carriage,  with  the  exception 
of  the  length  of  the  legs.  Temminck  gives  the  length  at  from  2\  feet 
to  3  feet.  We  select  Mr.  Bennett's  description  : — "  A  broad  patch  on 
the  top  of  the  head  is  of  a  dull  white,  and  the  rest  of  the  plumage 
of  a  dingy  gray,  deeper  on  the  upper  than  on  the  under  parts,  having 
the  extremity  of  each  of  the  feathers  of  the  back  margined  with  a 
lighter  band,  and  most  of  the  wing-coverts  and  secondary  quill- 
feathers  marked  with  rounded  dusky  spots  of  from  two  to  four  lines 
in  diameter.  On  the  feathers  of  the  back  and  shoulders  the  spots 
are  much  larger,  assume  an  angular  or  semilunar  form,  and  approach 
more  nearly  the  general  colour  of  the  plumage.  The  quill-feathers 
both  of  the  wings  and  tail  are  dusky  black  throughout  the  greater 
part  of  their  extent.  The  naked  extremity  of  the  bill  is  black ;  the 
broadly  expanded  cere  of  a  light  straw  or  lemon  colour ;  the  irides 
light-hazel ;  the  naked  part  of  the  legs  reddish-orange  ;  and  the  toes, 
together  with  their  web  and  claws,  and  a  streak  passing  for  some 
little  distance  up  the  fore  part  of  the  leg,  black." 

Mr.  Yarrell  having  examined  one  that  died  in  the  Zoological  Gardens, 
Regent's  Park,  states  that  its  trunk  was  much  shorter  than  that  of 
the  true  geese,  and  more  triangular  in  its  shape.  The  pectoral  muscles 
were  large  and  dark-coloured.  The  trachea  was  of  large  but  nearly 
uniform  calibre,  without  convolution,  and  attached  in  its  descent  to 
the  right  side  of  the  neck,  as  in  the  heron  and  bittern.  In  the  form 
of  its  bone  of  divarication  and  bronchiae,  it  most  resembled  the 
same  part  in  the  geese.  The  muscles  of  voice  were  two  pairs ;  one 
pair  attached  to  the  shafts  of  the  os  furcatorium,  the  other  to  the 
inner  lateral  surface  of  the  sternum.  The  lobes  of  the  liver  were  of 
large  size,  morbidly  dark  in  colour;  their  substance  broke  down 
under  the  finger  on  the  slightest  pressure.  The  stomach,  a  true 
gizzard,  was  of  small  size  as  compared  with  the  bulk  of  the  bird. 
The  first  duplicature  of  intestine  was  6  inches  in  length,  at  the 
returning  portion  of  which  the  biliary  and  pancreatic  ducts  entered  ; 
from  thence  to  the  origin  of  the  caeca  4  feet  6  inches ;  the  caeca 
9  inches  each  ;  the  colon  and  rectum  together  5  inches ;  the  whole 
length  of  the  intestines  was  7  feet  5  inches.  The  stomach  and 
intestinal  viscera  were  loaded  with  fat. 

With  regard  to  its  habits  Mr.  Bennett  says — "  It  is  true  that  the 
limited  opportunities  that  have  occurred  of  observing  it  in  a  state  of 
nature  have  precluded  the  possibility  of  obtaining  a  complete  history 
of  its  habits  and  mode  of  life  ;  but  the  accounts  furnished  by  various 
writers  lead  directly  to  the  inference  that  it  resembles  the  wild  geese 
of  the  northern  hemisphere  as  closely  in  these  particulars  as  in 
general  conformation.  We  cannot  state  with  certainty  whether  it  is 
equally  migratory  ;  but  Captain  Flinders,  who  found  it  at  one  period 
of  the  year  so  abundant  on  Goose  Island  as  fully  to  justify  the  appel- 
lation, adds  that  it  was  by  no  means  so  numerous  at  a  different  season, 
and  this  fact  necessarily  implies  at  least  a  partial  change  of  locality, 
In  its  manners  it  appears  "that  it  is  by  no  means  so  shy  as  our  northern 
geese,  a  circumstance  which  probably  depends  on  the  little  disturbance 
that  it  has  hitherto  met  with  in  its  native  haunts.  Labillardiere  tells 
us  that  many  of  those  first  seen  by  him  suffered  themselves  to  be  taken 
with  the  hand ;  but  the  rest  becoming  apprised  of  their  danger  speedily 
took  to  flight.  Considerable  numbers  were  taken  by  the  crew  of 
Captain  Flinders's  vessel,  both  at  Lucky  Bay  and  Goose  Island,  by 


Cereopsis  Goose  (Cereopsit  Nov<e  Hollanditc). 

knocking  them  down  with  sticks,  and  some  of  them  were  secured 
alive.  According  to-  M.  Bailly,  those  seen  by  him  at  Preservation 
Island  evinced  so  little  shyness,  and  suffered  themselves  to  bo 
approached  so  readily,  that  his  boat's  crew  were  enabled  to  procure 
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without  any  trouble  a  sufficient  quantity  to  victual  them  during 
their  stay.  The  flesh  of  these  geese,  as  they  are  called,  is  described 
by  Bass  as  being  excellent.  D'Entreeasteaux  considered  it  much 
more  delicate  than  that  of  the  European  goose  ;  and  Flinders  adds 
that  on  Preservation  Island  it  formed  the  best  repasts  of  his  men. 

"  It  would  seem  that  this  bird  does  not  often  leave  the  coast  to 
visit  the  interior  of  the  country,  for  M.  Riche,  who  was  lost  by  his 
companions  for  more  than  two  days  at  Espe'rance  Bay,  never  met 
with  it  in  the  course  of  his  wanderings  in  search  of  them.  M.  Bailly 
states  that  on  Preservation  Island  it  takes  up  its  abode  on  the  grassy 
declivities ;  and  Captain  Flinders  found  it  on  Goose  Island,  amongst 
the  grass  and  on  the  shore  :  '  It  feeds,'  he  says,  '  upon  grass,  and  rarely 
takes  to  the  water.'  Its  usual  weight  is  from  7  to  10  lbs.  According 
to  Mr.  Bass  it  has  a  deep,  hoarse,  clanging,  and  though  a  short  yet 
an  inflected  voice ;  and  to  the  accuracy  of  this  observation  we  can 
ourselves  bear  testimony." 

This  bird  has  lived  and  bred  in  the  Gardens  of  the  Zoological  Society 
in  Regent's  Park,  where  there  are  at  present  several  living  specimens. 
Our  drawing  is  from  a  pair  with  a  brood  hatched  in  the  Gardens. 

CE'REUS,  a  genus  of  plants  belonging  to  the  natural  order 
Cactacecs.  It  is  characterised  by  its  sepals  being  very  numerous, 
imbricate,  adnate  to  the  base  of  the  ovarium,  united  into  an  elon- 
gated tube,  outer  ones  shorter  and  like  a  calyx,  middle  ones  longer 
and  coloured,  innermost  ones  petaloid  ;  the  style  multifid  at  the  apex ; 
the  berry  areolate,  tubercular,  or  scaly  from  the  remains  of  the  sepals. 
The  species  are  fleshy  grotesque  shrubs,  with  a  woody  axis  and  soft 
interior.  They  possess  angles  which  are  vertical  and  covered  with 
bundles  of  spines.  The  flowers  are  large,  arising  from  the  angles  of 
the  spines.    They  are  called  Torch-Thistles. 

C.  senilis,  the  Old  Man  Torch-Thistle,  is  an  erect  plant,  having  a 
stem  with  20-25  vertical  ribs,  covered  with  fascicles  of  bristles,  each 
fascicle  containing  from  15-20  radiating  hair-formed  curled  bristles. 
Its  long  gray  bristles  give  it  the  appearance  of  the  head  of  an  old 
gray-haired  man.    It  is  a  native  of  Mexico. 

0.  flagelliformis,  the  Creeping  Cereus,  has  prostrate  stems  with 
about  10  angles.  It  is  very  common  in  our  gardens,  and  its  trailing 
stems  require  the  support  of  trellis-work.  It  bears  an  abundance  of 
beautiful  red  and  pink  flowefs.  It  is  a  native  of  South  America, 
though  now  naturalised  in  Asia  and  Africa. 

C.  grandiflorus,  the  Night-Flowering  Cereus,  has  rooting  stems, 
with  5  or  6  angles  and  fascicles  of  bristles,  with  5-8  in  each  fascicle. 
It  is  a  native  of  the  West  India  Islands,  and  is  found  in  many  parts 
of  the  mainland  of  South  America.  This  plant  when  cultivated 
produces  very  large  beautiful  sweet-scented  flowers.  They  are  how- 
ever of  short  duration,  remaining  open  not  more  than  six  hours. 
They  generally  begin  to  open  between  seven  and  eight  o'clock  in  the 
evening,  and  are  fully  expanded  by  eleven  or  twelve,  and  before  the 
next  morning  they  are  quite  faded. 

C.  speciosissimus  is  an  erect  plant,  3-4  angled,  the  angles  toothed, 
the  prickles  subulate,  straight,  rising  from  a  white  tomentum.  It 
is  a  native  of  Mexico,  but  is  very  commonly  cultivated  in  our  gardens, 
on  account  of  its  large  flowers,  which  are  of  a  beautiful  scarlet,  the 
inner  petals  having  a  violaceous  colour.  Nearly  100  species  of  this 
beautiful  genus  of  plants  have  been  described,  and  a  fine  collection 
of  them  exists  in  the  Royal  Gardens  at  Kew.  They  are  of  easy 
culture,  and  require  the  same  general  treatment  as  the  order  to  which 
they  belong.  [Cactacece.] 

CE'RIA,  a  genus  of  Dipterous  Insects  belonging  to  the  family 
Syrphidm.  It  has  the  following  characters : — Head  longer  than  the 
thorax ;  antennae  longer  than  the  head,  inserted  on  a  petiole,  the 
second  and  third  joints  forming  an  oval  mass ;  stylet  terminal  and 
short ;  abdomen  cylindrical ;  submarginal  nervure  of  the  wings  much 
bent,  and  throwing  out  a  rudiment  of  another  nervure. 

Five  species  of  this  genus  are  known ;  the  colouring  is  black  and 
yellow,  which,  together  with  an  elongated  and  somewhat  ovate  form 
of  body,  gives  them  a  resemblance  to  wasps.  Only  one  has  been 
discovered  in  England,  and  that  is  extremely  rare — it  is  the  Ceria 
conopsoides,  and  is  about  half  an  inch  long ;  black,  front  of  the  head 
yellow  in  the  male,  black  and  yellow  in  the  female ;  petiole  of  the 
antenna?  elongated  and  yellow  beneath ;  sides  of  the  thorax  with 
yellow  spots ;  scutellum  yellow,  with  the  apex  black ;  the  second, 
third,  and  fourth  segments  of  the  abdomen,  with  their  margin,  of 
the  same  calour ;  legs  yellow ;  exterior  margin  of  the  wings  brown. 
It  is  also  found  in  France.  It  appears  not  to  have  been  found 
abundant  anywhere. 

CERITHIUM.  [Entomostomata.] 

CERIUM,  a  metal  not  found  pure  in  nature.  It  occurs  in  several 
minerals,  of  which  the  following  are  the  most  remarkable  — 

1.  Cerite,  found  near  Riddarhittan,  in  Sweden.  It  occurs  amor- 
phous. Its  colour  is  pale  dull  red,  sometimes  grayish,  and  its  streak 
is  white ;  its  lustre  is  resinous,  slightly  translucent,  and  sufficiently 
hard  to  give  sparks  with  steel,  or  5'5.    Specific  gravity,  4-912. 

According  to  Hisinger  it  consists  of — 

Silica  ........  18 

Peroxide  of  Cerium  68'59 

Peroxide  of  Iron  2 

Lime  1-25 

Water  and  Carbonic  Acid    ....     9-6 — 99'44 
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In  the  opinion  of  Dr.  Thomson  it  is  a  hydrous  silicated  peroxid? 
of  Cerium. 

2.  Cerine,  found  as  above,  occurs  massive  and  in  imperfect  crystals, 
Colour  brownish-black,  streak  brownish-gray,  opaque,  with  an  imper- 
fect metallic  lustre.    Hardness  5"5  to  6'0.    Specific  gravity,  4-173 


Composition  according  to  Berzelius  : — 

Silica   30-07 

Oxide  of  Cerium   2849 

Oxide  of  Iron   20"7 

Oxide  of  Copper  0  87 

Alumina   11-07 

Lime      .   9-12 

Volatile  Matter  0'4 


100-42 

3.  Allanite,  found  at  Alluk,  East  Greenland.  It  occurs  massive, 
and  crystallised  in  the  form  of  a  doubly  oblique  prism.  Fracture 
imperfect  conchoidal.  It  is  opaque,  with  an  imperfect  metallic  lustre. 
Colour  brownish-black,  streak  greenish-gray.  Hardness,  6'0.  Specific 
gravity,  4.    It  is  composed,  according  to  Stromeyer.  of — 

Silica   .       .'  33-021 

Protoxide  of  Cerium  21 -6 

Protoxide  of  Iron  .....  15'101 
Protoxide  of  Manganese       .       .       .    .  0-404 

Alumina  15-226 

Lime  1P08 

Water  3. 


99-432 

4.  Monazite,  found  near  Slatoust,  Russia  ;  also  in  the  United  States, 
where  it  occurs  in  small  brown  crystals,  disseminated  through  mica- 
slate  ;  at  Norwich,  Connecticut ;  at  Chester,  Connecticut ;  and  York 
Town,  New  York.    It  is  brittle,  has  a  hardness  of  5,  and  specific 


gravity  of  4'8  to  5'1.    It  is  composed  of — 

Oxide  of  Cerium  ......  20  00 

Oxide  of  Lanthanum   23-04 

Thorina   17 '95 

Phosphoric  Acid   28'05 

Oxide  of  Tin   2-01 

Protoxide  of  Manganese   1'09 

Lime   1-07 


99-21 

5.  Cryptolite  is  a  phosphate  of  the  Oxide  of  Cerium  in  minute 
prisms.  It  is  found  with  the  apatite  of  Arendal,  Norway.  It  has  a 
pale  wine-yellow  colour.    It  has  a  specific  gravity  of  4 '6. 

Orthite  is  another  mineral  with  Cerium  [Oethite]  ;  so  also  are  Yttro- 
cerite  [Yttrium]  and  Pyrochlore  [Pyrochlore]. 

CERNUA,  a  genus  of  Fishes  belonging  to  the  section  Acantko- 
pterygii  and  the  family  Pcrcidoe.  It  includes  the  liufle  or  Pope,  a 
British  fish,  which  has  also  been  named  Acerina  vulgaris  and  Perca 
Cernua.  The  generic  character  of  Acerina,  as  given  by  Yarrell  in  his 
'British  Fishes,'  is  as  follows: — "Dorsal  fin  single,  elongated,  the 
rays  of  the  first  portion  spinous,  the  others  flexible ;  branchiostegous 
rays  seven ;  teeth  very  small,  uniform,  numerous ;  head  without 
scales ;  suborbital  bone  and  pre-operculum  indented  ;  operculum  ending 
in  a  single  point. 

In  Acerina  vulgaris,  the  Ruffe  or  Pope,  the  prevailing  colour  of  the 
upper  part  of  the  body  and  head  is  a  light  olive-brown,  passing  into  a 
yellowish-brown  on  the  sides,  and  becoming  almost  silvery-white  on 
the  belly.  The  lateral  line  prominent  and  strongly  marked.  Small 
brown  spots  are  disseminated  over  the  back,  dorsal  fin,  and  tail, 
assuming  on  the  latter,  from  their  arrangement,  the  appearance  of  bars ; 
pectoral,  ventral,  and  anal  fins,  pale-brown.  This  fish  is  an  inhabitant 
of  fresh  waters,  and  closely  allied  to  the  perch.  It  was  first  described 
by  Dr.  Caius,  who  called  it  Aspredo,  being  a  translation  of  our  word 
Ruffe  (rough),  which  is  applied  to  this  fish  on  account  of  the  harsh 
feel  of  its  denticulated  scales.  It  is  common  in  all  the  rivers  of 
England,  especially  the  Thames,  the  Isis,  and  Cam,  and  is  found  in 
the  colder  parts  of  the  European  continent.  It  is  like  the  perch  in 
its  habits.    (Yarrell,  British  Fishes.) 

CERO'COMA,  a  genus  of  Coleopterous  Insects,  belonging  to  the 
family  Canthcvridce  (Latreille).  It  has  the  following  characters  : — 
Antennae  short,  9-jointed,  the  basal  joint  as  long  as  the  two  following; 
the  second  and  next  joints  in  succession  are  short  and  gradually 
increase  in  width  to  the  apex  of  the  antennae ;  the  terminal  joint 
forms  a  distinct  ovate  knob  ;  palpi  moderate,  all  the  joints  of  nearly 
equal  width — such  are  the  characters  of  the  females.  The  males  have 
the  antennae  short,  thick,  and  the  joints  extremely  irregular  in  shape 
and  size  ;  those  towards  the  base  are  uncommonly  large,  the  terminal 
joint  forms  a  large  flattened  knob,  the  joints  immediately  adjoining 
are  the  smallest ;  the  palpi  are  also  very  much  developed,  the  basal 
joints  being  very  large.  The  head  and  thorax  are  rounded  at  the 
sides,  and  of  about  equal  width ;  the  elytra  are  narrow,  somewhat 
linear,  elongate,  and  soft. 

The  species  of  this  genus  are  remarkable  for  the  extraordinary 
antennae  of  the  males.  They  are  European,  and  make  their  appear- 
ance during  the  summer  months,  frequently  in  great  numbers  in  the 
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same  spot.  They  are  found  ou  flowers,  particularly  those  of  the  wild 
chamomile,  &c. 

C.  Schcefferi  is  about  half  an  inch  in  length,  and  of  a  bright  golden 
green  above,  or  bluish ;  the  legs  and  antennae  are  yellow.  In  the 
female  the  base  of  the  thighs  and  the  tarsi  are  black.  The  colour  of 
this  species  and  the  texture  of  its  wings  closely  resemble  that  of  the 
common  Blister  Beetle.  The  general  form  of  the  body  is  not  very 
dissimilar  :  it  is  of  a  smaller  size.     This  species  is  common  in  France. 

CEROPILES.  [Pompilus.] 

CERO'XYLON,  a  genus  of  plants  belonging  to  the  natural  order  of 
Palms.  C.  Andicola,  the  Wax-Palm  of  South  America,  is  one  of  the 
most  remarkable  plants  in  the  large  natural  order  to  which  it  belongs. 
It  is  a  species  with  pinnated  leaves  and  panicled  polygamous  flowers. 
Its  calyx  consists  of  three  small  scales  ;  the  petals  ai-e  also  three,  but 
much  larger  and  sharp-pointed.  The  stamens  are  numerous,  with 
very  short  filaments.  The  fruit  is  a  little  round  drupe,  with  a  single 
seed  of  the  same  figure. 


"Wax-Palm  [Ceroxylon  Andicola). 


This  plant  has  received  from  the  American  Spaniards  the  name  of 
Palma  de  Cera,  or  Wax-Palm,  on  account  of  the  abundance  of  that 
substance  yielded  by  the  stem.  It  grows,  according  to  Bonpland,  in 
that  part  of  the  Andes  which  separates  the  valley  of  the  Magdalena 
from  that  of  the  river  Cauca,  in  4°  35'  N.  lat.  Below  the  snow- 
capped mountains  called  Tolima,  San  Juan,  and  Quindiu,  especially 
the  last,  the  Ceroxylon  grows  in  all  its  grandeur,  elevating  its  majestic 
trunk,  coated  with  a  thick  incrustation  of  wax,  to  the  height  of  180 
feet  among  the  most  rugged  precipices  of  the  wild  region  which  it 
inhabits.  Unlike  the  greater  part  of  the  palrn-tribe,  this  species  avoids 
the  heat  of  tropical  plains,  and  seems  incapable  of  existing  except  in 
regions  where  the  temperature  is  lowered  by  elevation  in  the  air  and 
the  contiguity  of  perpetual  snow.  It  is  said  to  make  its  first  appear- 
ance on  the  sides  of  the  Quindiu,  at  a  height  equal  to  that  of  the  Puy 
de  Dome  or  the  passage  of  Mont  Ceuis  ;  this  is  higher  than  the  region 
of  Cinchonas,  and  so  cool  that  Humboldt  does  not  estimate  the  mean 
temperature  of  the  year  higher  at  the  utmost  than  65°  or  68°  Fahr., 
which  is  at  least  17  degrees  lower  than  the  mean  temperature  of  palm 
countries.  It  does  not  extend  over  more  than  15  or  20  leagues  of 
country  altogether.  Its  roots  are  fibrous  and  very  numerous,  the 
main  root  being  thicker  than  the  stem  itself.  The  trunk  is  distinctly 
marked  by  rings  caused  by  the  fall  of  the  leaves,  which'  are  from  18  to 
20  feet  long.  The  spaces  between  the  rings  are  pale  yellow,  and  smooth 
like  the  stems  of  a  reed,  and  covered  with  a  thick  coating  of  wax  and 
resin.  This  substance,  melted  with  a  third  of  fat,  makes  excellent 
candles.  Vauquelin  ascertained  that  this  vegetable  matter  consists  of 
two-thirds  resin  and  one-third  wax,  wlich  is  only  a  little  more  brittle 


than  bees-wax.  The  only  parallel  among  palms  to  this  property  of 
exuding  wax  occurs  in  a  Brazilian  palm  with  palmated  leaves,  called 
Carnauba. 

CERTHIA.  [Certhiad^.] 

CERTHIADiE,  the  Creeper  Family,  a  family  of  birds  placed  by 
Mr.  Vigors  under  his  order  Scansores,  or  Climbing  Birds.  "  The  genus 
Certhia,"  writes  that  author  ('Linn.  Trans.,'  vol.  xiv.  p.  461),  "as 
originally  instituted  by  Linnaeus,  contained,  besides  the  true  Certhia 
and  its  congeners,  which  form  the  extreme  family  of  the  preceding 
tribe  (Picidce),  all  those  birds  whose  slender  and  gradually  curved 
bills  and  delicate  formation  of  body,  added  to  their  practice  of 
employing  their  tongues  in  taking  their  food,  indicated  a  strong 
affinity  to  each  other,  and  which  have  since  been  particularised  by 
authors  under  the  various  names  of  Nectarinia,  Cinnyris,  Drcpanis, 
&c.  To  the  group  thus  known  and  described  by  the  Swedish  natu- 
ralist, later  ornithologists,  who  have  strictly  followed  his  steps,  have 
added  another,  discovered  since  his  time  in  Australasia,  similar  in 
habits  and  manners,  and  now  distinguished  by  the  generic  title  of 
Meliphaga.  The  whole  of  the  birds,  however,  thus  united  by  close 
affinities,  and  as  such  generally  brought  together  by  systematic 
writers  into  one  conterminous  series,  are  decidedly  divisible  into  two 
distinct  groups,  naturally  arranging  themselves  under  different  sub- 
divisions of  the  order.  The  family  of  Certhiadce  live  upon  animal 
food  ;  while  the  remaining  genera  of  the  Linnsean  Certhia  subsist 
chiefly  upon  vegetable  juices.  The  tongues  of  each,  though  similar 
in  being  more  or  less  extensible,  and  in  being  the  medium  through 
which  they  are  supplied  with  food,  are  equally  distinct  as  the  nature 
of  the  food  itself.  Those  of  the  former  are  sharp  and  of  a  spear-like 
form,  as  if  to  transfix  the  insects  which  are  their  prey  ;  while  those 
of  the  latter  are  divided  into  tubular  filaments,  which  appear  exclu- 
sively adapted  to  the  purposes  of  suction.  In  other  particulars  they 
exhibit  an  equal  difference.  The  Certhiadce  climb,  and  their  feet  are 
of  a  conformable  structure ;  but  the  feet  of  the  suctorial  birds  are  not 
only  in  general  unsuited  to  that  purpose,  but  they  become  gradually 
weaker,  and  of  less  use  as  they  come  nearer  the  type  of  the  tribe, 
where  they  are  so  short  and  slightly  formed  as  to  be  serviceable  only 

in  perching,  when  the  bird  is  at  rest  The  two  groups  of 

the  Linneean  Certhia  are  disposed  in  the  separate  departments  to 
which  the  distinct  nature  of  their  food  and  habits  more  immediately 
unites'  them  ;  while  at  the  same  time,  by  their  forming  the  extremes 
of  their  respective  tribes,  and  touching  each  other  at  the  corresponding 
points  of  the  circles  in  which  they  are  arranged,  their  obvious  affinities 
are  preserved  inviolate. 

"In  addition,"  continues  Mr.  Vigors,  "to  Bendrocolaptes,  and 
the  true  Certhia  of  the  present  day,  the  family  before  us  consists 
of  a  variety  of  genera  which  are  strongly  united  by  their  corre- 
sponding habits.  Among  these,  Climacteris,  Temm.,  and  Orthonyx, 
Temm.,  preserve  the  strong  shafts  of  the  tail-feathers,  which  are 
carried  on  to  them  from  the  true  Pici.  This  construction  gradually 
disappears  in  the  remaining  groups  of  the  family ;  but  the  strong 
hind  toe,  and  the  tongue  more  or  less  extensile,  and  serving  to  spear 
their  prey,  is  still  conspicuous.  Among  such  groups  we  may  particu- 
larise the  Tichodroma,  111.,  and  Upupa,  Linn.,  together  with  the 
Linnaoan  Sttta,  and  the  conterminous  form  of  Xcnops,  111.  Here  also 
may  be  associated  the  Opetiorhynchus  and  Anabates  of  M.  Temminck, 
as  also  the  Oxyrhynchus  of  the  same  author.  The  genus  may  be 
observed  to  be  connected  with  those  groups  of  the  present  family 
which  are  united  with  the  genus  Ytinx  of  the  preceding ;  it  is  a 
perfect  Wryneck,  as  justly  asserted  by  M.  Temminck,  with  a  Creeper's 
foot." 

Mr.  Swainson  ('  Fauna  Boreali-Americana,'  vol.  ii.)  places  the  genus 
Troglodytes  (Wrens)  among  the  Certhiadce,  which  family  he  also  places 
under  the  Scansores. 

Cuvier,  the  Prince  of  Canino,  and  Lesson,  arrange  the  Certhiadce 
under  the  Tenuirostres. 

The  character  of  the  Family  is  as  follows  : — Bill  sometimes  very 
much  curved,  sometimes  but  little,  sometimes  nearly  straight, 
rounded,  slightly  compressed,  pointed;  tongue  simple,  cartilaginous 
at  the  extremity ;  tail-feathers  generally  worn  at  the  end.  (Lesson.) 
The  following  are  the  genera  enumerated  by  Lesson  : — 

Certhia,  Bill  moderately  long,  more  or  less  curved,  triangular, 
compressed,  slender,  pointed;  nostrils  basal,  partially  closed  by  a 
membrane ;  wings  short,  fourth  quill  longest ;  tail-feathers  stiff,  a 
little  curved,  pointed  at  the  end. 

C.  familiaris  (Linn.).  The  Creeper,  Common  Creeper,  Tree- 
Creeper  and  Tree-Climber,  C.  familiaris  (Linn.),  is,  according  to 
Belou  and  others,  the  K4p8ios  of  Aristotle  (book  ix.  17).  It  is  Le 
Grimpereau  of  the  French  ;  Picchio  Piccolo,  Picchietto,  Ram- 
pichino,  and  Piccio  Rampichino,  of  the  Italians;  Baumlaufer, 
Kleinere  Grau-Specht,  or  Kleinste  Baum-Hacker  of  the  Germans, 
Krypare  of  the  '  Fauna  Suecica ; '  and  the  Grepiauog  of  the  ancient 
British. 

It  has  the  bill  about  half  an  inch  long,  slender,  and  curved  ;  head 
and  neck  above  streaked  with  black  and  yellowish-brown ;  a  white 
line  above  each  eye ;  irides  hazel ;  back,  rump,  and  scapulars 
approaching  to  tawny;  quills  dusky,  tipped  and  edged  with  white 
or  light  brown  ;  coverts  dusky-brown  and  yellowish-white,  producing 
a  variegated  appearance;  a  yellowish- white  bar  across  the  wing; 
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breast  and  belly  silvery-white  ;  tail-feathers  twelve,  tawny-brown  ; 
length  rather  more  than  5  inches ;  weight  about  2  drachms  (Montagu), 
Pennant  says  5  drachms. 


if 


i  ,;.„ 

V 


Creeper  [Certhia  fa  miliaria). 

The  Creeper  is  a  most  restless  and  active  little  bird,  ever  on  the 
alert,  and  climbing  up  and  about  the  trunks  and  branches  of  trees 
intent  on  picking  up  its  insect  food.  Though  comparatively  common, 
and  a  constant  resident  in  Britain,  it  is  not  easily  seen,  for  its  activity 
in  shifting  its  position  makes  it  very  difficult  to  follow  it  with  the 
eye.  At  one  instant  it  is  before  the  spectator  and  the  next  is  hidden 
from  his  view  by  the  intervening  trunk  or  branch,  to  the  opposite 
side  of  which  it  has  passed  in  a  moment.  The  form  of  the  tail  and 
organisation  of  the  feet  are  beautiful  adaptations  for  this  sort  of  rapid 
locomotion.    Its  note  is  monotonous,  and  often  repeated. 

It  builds  its  nest  in  the  hole  or  behind  the  bark  of  decayed  trees, 
formed  of  dry  grass  and  the  inner  part  of  the  bark,  lined  with  small 
feathers,  in  which  six  or  eight  eggs  are  deposited.  While  the  female 
sits  on  these  she  is  regularly  fed  by  the  male  bird. 

It  is  found  in  Great  Britain  and  the  continent  of  Europe.  Pennant 
says  that  it  migrates  to  Italy  in  September  and  October.  Latham 
states  that  it  is  found  in  various  parts  of  Germany  and  elsewhere  on 
the  Continent,  and  is  also  said  to  inhabit  North  America.  This  is 
confirmed  by  the  Prince  of  Canino,  who,  in  his  '  Specchio  Compara- 
tive,' notes  it  as  common  and  permanent  near  Rome,  and  rare  near 
Philadelphia. 

Temminck  is  of  opinion  that  the  C.  brachydactyla  of  Brehm  is 
identical  with  C.  familiaris. 

Tichodroma  (Petrodroma,  Vieill.).  Bill  longer  than  the  head, 
triangular  at  the  base,  slightly  bent,  rounded,  entire,  and  depressed 
at  the  point ;  nostrils  horizontal ;  tail-feathers  nearly  equal,  with 
ordinary  shafts ;  wings  long ;  fourth,  fifth,  and  sixth  quill  the  longest ; 
T.  muraria,  C.  Bonap. ;  T.  phmnicoptera,  Temm. ;  C.  muraria,  Linn. 
This  bird  is  the  Grimpereau  de  Muraille,  Pic  de  Muraille,  Ternier, 
Eschelette,  and  Echelette,  of  the  French ;  Picchio  Muraiolo  and  Picchio 
di  Muro  of  the  Italians ;  Mauer  Baumlaufer  of  the  Germans ;  and 
Wall-Creeper  of  Latham. 

The  summit  of  the  head  is  of  a  deep  ash-colour ;  nape,  back,  and 
scapulars  bright  ash  ;  throat  and  front  of  the  neck  deep  black ;  lower 
parts  blackish-ash  ;  coverts  of  the  wings  and  upper  part  of  the  exterior 
barbs  of  the  quills  bright  red ;  extremity  of  the  alar  quills  black — ■ 
these  quills  have  two  large  white  spots  disposed  upon  the  interior 
barbs ;  tail  black,  terminated  with  white  and  ash ;  bill,  iris,  and  feet 
black ;  length  6  inches  6  lines.  Such  is  Temminck's  description  of 
the  male  in  its  nuptial  or  spring  dress. 

The  female,  according  to  the  same  author,  has  the  summit  of  the 
head  of  the  same  bright  ash  as  the  back ;  the  throat  and  front  of  the 
neck  white,  slightly  tinged  with  ash ;  and  the  rest  of  the  plumage 
like  that  of  the  male. 

It  is  a  native  of  the  south  of  Europe.  Tolerably  abundant  in  Spain 
and  Italy,  always  on  the  most  elevated  rocks,  and  very  rare  in  the 
mountains  of  moderate  height.  Never  found  in  the  north,  according 
to  Temminck.  The  bird  is  common  in  Provence  ;  and  the  Prince  of 
Canino  notes  it  as  permanent  and  rather  rare  near  Rome,  where  it 
may  however  be  seen  creeping  on  the  outward  walls  of  St.  Peter's. 
It  is  not  a  British  bird,  at  least  it  has  never  been  recorded  as  such. 

Temminck  says  that  what  the  Creeper  does  upon  trees  thn  Wall- 
Creeper  does  against  the  vertical  faces  of  rocks,  on  which  it  vtieks 


firmly  (se  cramponnpnt  fortement),  without  however  mounting  and 
descending  by  creeping.  Clefts  and  crevices  of  rocks  and  the  walls  of 
old  edifices  are  its  favourite  haunts,  and  sometimes,  but  very  rarely, 
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Wall-Creeper  [Tichodroma  muraria). 

the  trunks  of  trees.  It  feeds  on  insects,  their  larvro,  and  pupae,  and  is 
particularly  fond  of  spiders  and  their  eggs.  Belon  has  figured  his 
example  clinging  to  a  pillar  with  a  spider  in  its  bill.  The  nest  is 
made  in  clefts  of  the  most  inaccessible  rocks,  and  in  the  crevices  of 
ruins  at  a  great  height. 

The  bird  moults  twice  a  year.  It  is  in  the  spring  only  that  tho 
male  has  the  black  on  the  throat,  and  this  ornament  disappears  before 
the  other  feathers  fall.  The  females  nioult  also  twice,  but  without 
changing  colour,  which  makes  it  impossible  to  distinguish  the  sexes 
after  pairing  and  breeding  time.  The  young  may  be  distinguished 
from  their  parents  before  their  first  moult,  but  in  winter  no  difference 
is  observable.  (Temminck.) 

Dendrocolaptes  (Dendrocopus,  Vieill.)  Bill  long  or  moderate,  com- 
pressed laterally,  rather  strong,  convex,  straight  oc  curved,  or  only 
curved  towards  the  extremity,  pointed  ;  nostrils  lateral,  round,  open  ; 
tongue  short  and  cartilaginous ;  third,  fourth,  and  fifth  quills  the 
longest ;  tail-feathers  stiff,  pointed ;  hind  toe  shortest ;  claws  very 
much  curved,  channeled. 

D.  procurvus  (Temm.),  D.  trochilorostris  (Wied),  is  the  size  of  the 
blackbird.  Bill  strongly  curved,  and  nearly  20  lines  long ;  tail 
graduated,  and  each  feather  terminated  by  a  stiff  point;  general 
colour  cinnamon,  passing  into  dirty  ruddy  gray  on  the  head  and 
belly ;  there  are  numerous  white  spots  on  the  head  and  neck.  It  is  a 
native  of  Brazil. 


Dendrocolaptes  procurvus. 
Climacteris.  Bill  short,  weak,  very  much  compressed  throughout 
its  length,  but  little  curved,  oval  shaped  ;  mandibles  equal,  pointed  ; 
nostrils  basal,  lateral,  covered  by  a  naked  membrane ;  feet  robust  ; 
tarsi  of  the  length  of  the  middle  toe,  which  as  well  as  the  hallux  are 
extraordinarily  long ;  claws  large  and  curved,  channeled  on  the  sides, 
subulate,  very  much  hooked ;  external  toe  united  up  to  the  second 
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articulation,  the  internal  toe  as  far  as  the  first;  lateral  toes  very- 
unequal  ;  wings  moderate  ;  first  quill  short,  second  shorter  than  the 
third ;  which  last  and  the  fourth  are  the  longest.  (Teimninck.) 

C.  Picumnus.  The  summit  of  the  head  is  deep  gray ;  nape  and 
neck  bright  gray ;  wings  and  two  middle  feathers  of  the  tail  brown  ; 
a  large  nankeen-coloured  band  passes  nearly  through  the  middle  of 
the  quills  ;  tail-feathers  black,  except  at  their  origin  and  extremity  ; 
throat  and  cheeks  dirty  white ;  breast  gray ;  feathers  of  the  lower 
parts  white  in  the  middle,  bordered  with  brown ;  lower  coverts  of  the 
tail  Isabella-colour,  marked  with  transverse  brown  spots ;  length  6 
inches  6  lines.  (Temm.)  Locality,  Timor,  Celebes,  and  the  north 
coast  of  Australia. 

This  genus  bears  a  strong  relation  to  the  Soui-mangas. 


Climactens  Picumnus. 

Fumarius  (Opetiorhynchos),  Temm.,  Figulus,  Spix.  Bill  shorter 
than  the  head,  as  wide  as  it  is  high,  compressed  laterally,  but  little 
curved,  entire,  pointed ;  tongue  moderate,  straight,  worn  at  the 
point  j  wings  feeble.    (Vieillot.)    Type,  Merops  rufus,  Gmcl. 


Fumarius  rufus. 

F.  fuliginosus,  Lesson  (C.  antarctica,  Garnot). 

"The  genus  Fumarius,"  writes  M.  Lesson,  "was  established  by 
M.  Vieillot  for  the  reception  of  some  small  birds  of  Paraguay,  the 
most  celebrated  among  which  have  been  placed  among  the  Thrushes, 
the  Creepers,  the  Bee-Eaters,  and  the  Promeropidce.  The  most 
anciently  known,  the  Fournier  of  Buenos  Ayres  (Merops  rufus.  Gmel. ; 
Figulus  albogularis,  Spix),  is  often  noticed  on  account  of  the  manner 
in  which  it  constructs  its  nest,  namely,inthe  form  of  an  oven  ('four'), 
whence  comes  its  name.  On  this  point  we  know  nothing  of  the 
habits  of  the  Fournier  Brun,  which  lives  in  South  America,  and 
which  approaches  much  in  other  respects  to  Merops  rufus,  figured  by 
Commerson  under  the  name  of  Hornero  Bonariensium  and  of  Turdus 
furnifaber,  and  which  is  said  to  be  an  object  of  veneration  at  La 
Plata.  As  it  ought  to  be,  the  genus  Fumarius  should  only  contain 
the  three  species  indicated  by  D'Azara,  and  that  which  we  add  under 
the  name  of  Furnarius  fuliginosus. 

"  This  bird  is  five  inches  and  a  half  in  length  ;  the  bill  is  eight 
lines  long,  the  tarsi  an  inch,  and  the  tail  two  inches  eight  lines.  The 
bill  is  slightly  compressed,  convex  above,  with  the  upper  mandible 
slightly  curved,  entire,  and  exceeding  the  lower  one ;  the  tail  is  nearly 
rectilinear,  composed  of  twelve  feathers  ;  the  legs  are  feathered  down 
to  the  tarsi,  which  are  slender,  elongated,  with  large  but  little  appa- 
rent scutella;  the  middle  toe  is  longest,  the  two  outside  ones 


nearly  equal  in  length,  and  the  external  toe  is  united  with  the  middle 
toe  at  its  base ;  the  claw  of  the  posterior  toe  is  double  the  length 
of  the  anterior  toes,  which  are  very  much  compressed  at  the  sides, 
curved,  and  pointed.  The  entire  plumage  of  the  bird  is  a  clear 
fuliginous  brown,  spread  equally  over  all  the  parts  of  the  body,  the 
neck  alone  exhibiting  yellow  and  brown  ill-defined  strise ;  the  under 
side  of  the  tail  is  of  a  bright  gray-brown ;  a  yellow  band  of  deeper 
tint  occupies  the  middle  of  the  great  quills,  and  forms  a  kind  of 
scarf  when  the  bird  is  iu  flight ;  the  extremity  of  the  quills  is  a  little 
deeper  than  the  rest  of  the  plumage,  and  their  external  border  is  a 
shade  brighter."  (Lesson.) 

The  F.  fuliginosus  inhabits  the  Falkland  Islands.  It  lives  upon  the 
beach,  where  its  familiarity  and  fearless  disposition  permits  approach 
till  it  may  be  almost  touched  with  the  hand.  Its  sombre  plumage 
has  caused  it  to  be  mentioned  under  the  name  of  Merle  in  the  narra- 
tives of  some  voyages.  Pernetty,  who  sojourned  at  the  Falklands, 
thus  describes  it :  "  This  bird  is  so  tame  that  it  will  almost  fly  upon 
the  finger  ;  iu  less  than  half  an  hour  I  killed  ten  with  a  small  switch, 
and  almost  without  changing  my  position.  It  scratches  in  the 
goemons  (fucus)  which  the  sea  throws  upon  the  beach,  and  there  eats 
worms  and  small  shrimps,  which  they  call  sea-fleas  (puces  de  mer)." 
"  Its  flight  is  short.  When  disturbed  it  contents  itself  with  flying 
two  or  three  paces  farther  off.    Its  habits  are  solitary."  (Lesson.) 

Coereba.  [Nectarinidje.] 

Dictum.  Bill  pointed,  bent,  of  the  length  of  the  head,  depressed 
and  widened  at  the  base. 

The  species  forming  this  genus,  instituted  by  Cuvier,  are  small, 
oriental,  have  more  or  less  of  scarlet  in  their  plumage,  and  differ  from 
the  true  Certhice,  inasmuch  as  their  tails  are  not  worn,  nor  do  they 
creep.  It  is  questionable  whether  they  do  not  belong  to  the  Necta- 
rinidce ;  but  their  position  will  principally  depend  upon  their  habits 
and  the  form  of  their  tongue.  Cuvier  places  the  genus  next  to  Le 
Fournier  (Merops  rufus)  and  under  Nectarinia. 


Dicceum  erythronotus. 

CERTHILAUDA.  [Alaudinje.] 
CERUSE,  a  name  for  White  Lead.  [Lead.] 

CERVANTE'SIA,  a  name  given  by  Ruiz  and  Pavon  to  a  genus  of 
plants,  in  honour  of  their  immortal  countryman  Cervantes.  One  of 
the  species,  0.  tomentosa,  is  a  native  of  Peru,  and  yields  seeds  which 
are  eaten  in  the  same  manner  as  almonds  in  Europe,  or  the  Quandang 
Nut  (Fusanus  acuminatus),  another  Santalaceous  plant,  in  Australia. 

CERVICOBRANCHIATA,  an  order  of  Mollusca,  in  De  Blainville's 
arrangement,  including  the  genera  Patella,  Fissurella,  &c.  [Patellid^!  ; 

FlSSURELLIDjE.] 

CERVID^E,  or  _  CERVINA,  a  tribe  or  family  of  Ruminating 
Mammalia,  embracing  the  animals  popularly  known  as  Deer.  They 
belong  to  that  division  of  the  Ruminantia,  or  Ungulata,  whose  horns 
are  deciduous,  and  covered  when  young  with  a  deciduous  hairy  skin, 
or  entirely  wanting.  The  Cervina,  which  include  the  genus  Cerwis  of 
Linnaeus,  are  characterised  by  the  absence  of  cutting  teeth  in  the 
upper  jaws ;  by  the  horns  being  deciduous,  and  often  wanting  in 
the  females ;  the  tarsus  hairy  on  the  hinder  side ;  the  false  hoofs 
distinct. 

Various  arrangements  of  this  tribe  have  been  approved.  The 
following  remarks  from  the  '  Catalogue  of  the  Specimens  of  the  Mam- 
malia in  the  British  Museum '  will  be  the  best  introduction  to  the 
system  followed  in  this  article  : — ■ 

"  Dr.  J.  E.  Gray,  in  the  '  Proceedings  of  the  Zoological  Society ' 
(1836,  67),  proposed  to  arrange  the  species  of  Deer  into  three  sections, 
according  to  the  positions  of  certain  tufts  of  hair  on  the  hind  legs, 
thus : — 1,  a  tuft  of  hair  below  the  middle  of  the  outside  of  the 
metatarsus ;  2,  a  tuft  of  hair  above  the  middle  of  the  outside  of  the 
metatarsus;  and  3,  with  a  tuft  of  hair  on  the  inside  of  the  hock. 
Dr.  Sundevall,  in  his  '  Pecora,'  has  adopted  these  divisions.  These 
tufts  have  the  advantage  of  being  found  in  all  ages  and  in  both  sexes " 
so  that  they  can  be  consulted  when  the  horns  are  deficient. 
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"  M.  Pucheran  ('  Diet.  Univer.  Hist.  Nat.'  iii.  314,  1843)  divides 
the  Deer  as  follows  : — 

"A.  With  flat  horns.  1.  C.  Dama  (and  var.  mauricus).  B.  With 
round  homs.  a.  With  more  than  two  andouilleres  : — 1.  C.  Virginianus. 
2.  C.  Duvaucellii.  3.  O.  Wallichii.  4.  C.  Maphus.  5.  C.  Wapiti. 
6.  C.  macrotis.  7.  C.  macrurus.  8.  C.  occidentalis.  9.  C.  Elaphoides. 
b.  With  only  two  andouilleres: — 10.  O.  Hippelaphus.  11.  C.  Aruto- 
telis.  12.  C.  equinus.  13.  0.  marianus.  14.  G.  Peronii.  15.  C. 
unicolor.  16.  C.  Axis.  17.  C.  porcinus.  18.  0.  nudipalpebra.  19. 
C.  Leschenauitii.  20.  C.  Capreolus.  21.  0.  Mexicanus.  22.  C.  palu- 
dosus.  23.  C.  campestris.  c.  Cerfs  Daguets : — 24.  0.  nemorivagus. 
25.  O.  rufus. 

"  This  essay  is  a  mere  compilation  without  any  examination. 

"  M.  Pucheran,  in  his  '  Monographie  des  Espeees  du  Genre  Cerf ' 
('Comptes  Rendus  Acad.  Sci.,'  1849,  ii.  775),  divides  the  tribe  Cerviens 
into  four  genera: — 1.  Alces ;  2.  Tarandus ;  3.  Cervulus ;  and 
4.  Cervus. 

"  Since  the  publication  of  Cuvier's  Essay  on  Deer  ('  Ossemens 
Fossiles,'  iv.),  where  he  exhibited  the  development  of  the  horns  of 
several  species  ;  and  in  which  he  described  several  species  from  the 
study  of  the  horns  alone,  many  zoologists  have  almost  entirely 
depended  on  the  homs  for  the  character  of  the  species  ;  and  Mr. 
Hamilton  Smith  has  been  induced  to  separate  some  species  on  the 
study  of  a  single  horn.  But  the  facilities  which  menageries  have 
afforded  of  studying  these  animals,  and  watching  the  variations  which 
the  horns  of  the  species  present,  have  shown  that  several  most  distinct 
but  allied  species,  as  the  Stag  of  Canada  and  India,  have  horns  so 
similar  that  it  is  impossible  to  distinguish  them  by  their  horns.  On 
the  otherhand,  they  have  shown  that  animals  of  the  same  herd,  or  even 
family,  and  sometimes  even  the  same  specimen,  under  different  cir- 
cumstances, in  succeeding  years,  have  produced  horns  so  unlike  one 
another  in  size  and  form  that  they  might  have  been  considered,  if 
then'  history  was  not  known,  as  horns  of  very  different  species.  These 
observations,  and  the  examination  of  the  different  cargoes  of  foreign 
hom  which  are  imported  for  the  uses  of  the  cutler — each  cargo  of 
which  is  generally  collected  in  a  single  locality,  and  therefore  would 
most  probably  belong  to  a  single  species  peculiar  to  the  district — 
have  proved  to  me  that  the  horns  afford  a  much  better  character  to 
separate  the  species  into  groups  than  to  distinguish  the  allied  species 
from  one  another. 

"  Colonel  Hamilton  Smith,  in  his  monograph  of  the  genus,  separated 
them  into  genera  according  to  the  form  of  the  horns. 

"In  the  'Proceedings  of  the  Zoological  Society'  for  1836  I  drew 
attention  to  the  glands  on  the  hind  legs,  as  affording  very  good 
characters  to  arrange  the  genera  proposed  by  Colonel  Smith  into 
natural  groups ;  which  in  most  particulars  agreed  with  the  geogra- 
phical distribution  of  the  species. 

"Dr.  Sundevall,  in  his  '  Essay  on  Pecora,'  has  availed  himself  of  the 
characters  suggested  in  my  paper,  and  has  also  pointed  out  some  other 
external  characters,  such  as  the  form  and  extent  of  the  muffle,  which 
afford  good  characters,  and  which  I  firmly  believe  are  much  more  im- 
portant for  the  distinction  of  the  genera  and  species  than  those 
derived  from  the  form  of  the  skull,  or  the  modifications  of  the  teeth, 
or  the  form  and  size  of  the  horns ;  as  they  are  not  like  those  parts  so 
liable  to  alteration  from  age,  local  circumstances,  and  other  changes 
during  the  growth  of  the  animal ;  and  the  characters  derived  from 
these  parts  can  be  seen  in  the  females  as  well  as  males,  which  is  not 
the  case  with  the  horns,  as  they  can  only  be  observed  in  the  male  sex. 

"  These  examinations  have  shown  that  the  form  and  extent  of  the 
muffle,  the  position  and  presence  of  glands  on  the  hind  legs,  the 
general  form  of  the  horns,  and  the  kind  of  hair  which  forms  the  fur, 
taken  together,  afford  the  best  characters  for  the  arrangement  of  the 
species  into  natural  genera,  and  these  genera  into  groups.  And  I 
believe  that  the  progress  of  zoology,  and  the  natural  arrangement  and 
affinities  of  animals,  are  best  promoted  by  the  general  study  of  all  the 
parts  of  the  animal  taken  together,  rather  than  confining  one's  atten- 
tion to  any  set  of  characters,  and  believing  them  as  much  more 
important  than  the  others." 

At  the  same  time  that  we  agree  with  the  general  principles  on 
which  Dr.  Gray  proposes  his  arrangement,  we  would  draw  especial 
attention  to  the  very  interesting  nature  and  history  of  the  develop- 
ment of  the  horns  of  this  family  of  animals. 

In  the  Museum  of  the  Royal  College  of  Surgeons  ('  Physiological 
Series,'  No.  179)  will  be  found  a  section  of  part  of  the  os  frontis  and 
of  the  base  of  a  Fallow-Deer's  horn  (Cervus  Dama),  the  growth  of 
which  is  nearly  completed.  It  shows  the  horn  to  be  a  continuation 
of  bone  from  the  outer  table  of  the  skull,  and  the  velvet-like  covering 
of  the  horn  to  be  equally  continuous  with  the  integuments  of  the 
head.  It  shows  also  the  burr  or  pearl  which  has  been  formed  round 
the  base  of  the  horn,  and  illustrates  the  effects  of  this  part  on  the 
growth  of  the  horn. 

In  the  formation  of  the  burr,  which  is  the  last  part  of  the  process, 
and  takes  place  rapidly,  the  osseous  tubercles  of  which  it  is  composed 
are  projected  outwards,  and  by  their  pressure  induce  absorption  of 
the  vascular  external  covering ;  and  increasing  at  the  same  time  laterally, 
they  enclose  and  compress  the  blood-vessels  :  thus  in  a  short  space  of 
time  the  circulation  is  entirely  obstructed,  and  consequently  the  whole 
»f  that  once  very  vascular  and  sensible  tegument  loses  its  vitality, 


dries,  shrinks,  and  peels  off,  leaving  the  horn  a  naked  insensible 
weapon.  In  one  of  the  branches  (the  brow  antler)  in  this  prepara- 
tion, the  whole  of  the  vessels  appear  to  have  been  thus  obliterated  ; 
in  the  other  a  slight  degree  of  vascularity  remains,  and  one  of  the 
large  external  arterial  branches  is  still  uncompressed  ('  Catalogue, 
Physiol.  Series,'  vol.  i.).  The  beautiful  preparations  illustrative  of 
'  the  process  are  numbered  163  to  187,  both  inclusive. 

The  rapidity  with  which  this  firm  mass  of  bone  is  secreted  is  worthy 
of  note.  The  budding  horns  of  a  male  Wapiti  were  several  inches 
high  in  ten  days  from  their  first  appearance  ;  a  month  afterwards  there 
was  an  interval  of  two  feet  between  them,  measuring  from  branch  to 
branch. 

It  is  in  the  spring  generally  that  the  reproduction  of  the  horn  is 
begun.  From  the  place  whence  the  old  horn  had  been  separated  and 
cast,  and  which  at  first  is  apt  to  bleed,  but  soon  is  skinned  over  with 
a  fine  film,  the  new  horn  sprouts.  At  this  time  there  is  a  strong 
determination  of  blood  to  the  head,  great  in  proportion  to  the  demand 
for  such  an  enormous  and  ultimately  solid  secretion.  The  vessels 
from  the  roots  swell,  the  vascular  horn  pushes  up,  protected  by  a 
delicate  and  soft  covering.  In  this  its  early  stage  it  is  nearly  cylin- 
drical, and  the  quantity  of  animal  heat  which  it  contains  may  be  in 
some  degree  imagined  by  gently  grasping  it  with  the  hand.  Gradually 
the  antlers  appear ;  the  whole  '  head,'  to  use  the  sporting  term,  is 
developed,  and  becomes  of  the  firmest  solidity ;  the  animal  feels  its 
powers,  and  proceeds  to  rub  off  the  drying  and  decaying  '  velvet,' 
which  may  be  seen  at  this  period  hanging  from  the  horn  in  ragged 
strips,  against  trees  and  other  resisting  bodies,  leaving  at  last  the 
magnificent  ornament  and  weapon  with  only  the  traces  on  its  now 
hard  surface  of  the  blood-vessels  which  had  produced  it.  Then  it  is 
that  the  deer,  conscious  of  his  strength,  comes  forth  in  all  his  gran- 
deur, ready  to  do  battle  with  any  creature,  even  man  himself,  who 
may  dare  to  invade  his  haunts.  Fierce  fights  ensue,  and  the  strongest 
male  reigns  paramount.  The  rutting  season  dies  away,  spring  returns, 
the  antlers  are  shed,  again  to  be  regenerated  in  time  for  the  season 
of  love. 

In  the  Common  Stag  or  Red  Deer  (Cervus  Maphus),  the  shedding 
of  the  horns  takes  place  about  the  end  of  February  or  during  March. 
The  Fallow-Deer  sheds  his  horns  from  about  the  middle  of  April  to 
the  first  weeks  of  May. 

For  the  production  of  these  annually  regenerated  bony  masses 
nature  has  provided  with  her  usual  care.  "  We  find  it  a  common 
principle  in  the  animal  machine,"  says  John  Hunter,  "that  every  part 
increases  in  some  degree  according  to  the  action  required.  Thus  we 
find  muscles  increase  in  size  when  much  exercised ;  vessels  become 
larger  in  proportion  to  the  necessity  of  supply,  as  for  instance  in  the 
gravid  uterus.  The  external  carotids  in  the  stag  also,  when  his  horns 
are  growing,  are  much  larger  than  at  any  other  time ;  and  I  have 
observed  that  in  inflammation  the  vessels  become  larger,  more  blood 
passes,  and  there  appears  to  be  more  actions  taking  place  ;  but  the 
nerves  do  not  seem  to  undergo  any  change.  The  nerves  of  the  gravid 
uterus  are  the  same  as  when  it  is  in  a  natural  state  ;  neither  do  the 
branches  of  the  fifth  and  seventh  pair  of  nerves  in  the  stag  become 
larger."    (Hunter,  '  On  the  Blood.') 

But  it  must  not  be  supposed  that  the  antlers  reach  their  full  ampli- 
tude in  the  first  years  of  the  male  deer's  life.  In  the  Stag  or  Red  Deer 
•the  horns  of  the  male  do  not  appear  till  its  second  year,  and  the  first 
which  is  shed  (fig.  1,  Series^)  is  straight  and  single,  like  a  small  thrust- 
sword  or  dagger,  whence  the  young  male  is  termed  Daguet  by  the 
French.  The  next  horn  has  generally  but  one  antler,  as  in  fig.  2 ;  butit  has 
sometimes  two,  and  even  three  (figs.  3,  4,  which  are  horns  of  stags  in 
their  third  year).  The  third  horn  has  three  or  four  antlers,  and  some- 
times as  many  as  five  or  six,  which  are  also  the  numbers  of  the 
fourth  (figs.  5,  6).  Up  to  this  time  the  young  male  is  called  a  Young 
Stag — Jeune  Cerf.  The  fifth  horn  bears  five  or  six  antlers  of  the 
degree  of  development  indicated  in  figs.  6,  7,  or  8.  In  this  stage  the 
animal  is  called  by  the  French  Cerf  de  Dix  Cors  jeunement.  The 
sixth  horn,  which  the  stag  sheds  at  about  seven  years  of  age,  is  that 
which  bestows  upon  the  stag  the  appellation  of  Cerf  de  Dix  Cors. 

The  proportional  length,  direction,  and  curvature  of  the  antlers 
vary ;  and  it  often  happens  that  there  is  one  more  or  less  on  the  one 
side  than  on  the  other.  Independently  of  the  number  of  antlers,  the 
horns  become  larger,  the  superficial  furrows  more  marked,  the  burr  is 
more  projecting,  and  the  prominences  of  the  frontal  sinus  which 
support  the  horns  become  shorter  and  wider  every  year.  By  such 
signs  is  the  age  of  old  stags,  or  those  of  from  eight  years  upwards, 
determined ;  for  after  the  seventh  year  the  number  of  the  antlers  is 
regulated  by  no  fixed  rule.  They  are  multiplied  towards  the  summit 
of  the  beam,  where  they  are  conjoined  into  a  kind  of  crown  or  palma- 
tion  (figs.  9,  10,  11,  12).  The  oldest  heads  do  not  in  general  present 
more  than  10  or  12  antlers  (Tines,  in  Scotch) ;  but  some  have  been 
seen  that  bore  the  enormous  number  of  33.  Such  was  the  noble 
Cerf  a  66  Cors,  killed  by  the  first  king  of  Prussia,  and  presented  by 
that  monarch  to  Augustus  I.,  elector  of  Saxony  and  king  of  Poland. 
This  noble  head  is  said  to  be  still  preserved  at  Moritzburg. 

In  all  gradations  of  age  after  the  appearance  of  the  antlers,  the 
second  antler  is  more  or  less  approximated  to  the  first  or  brow  antler 
(Maitre  Andouiller  of  the  French,  a  name  given  to  it  because  it  is  the 
largest). 
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Horns  of  Stag  (Cervus  Elaphus).    Left  Horns. 


The  sympathy  between  that  part  of  the  system  which  regulates 
the  development  of  the  horns  in  the  Deer-Tribe  and  the  organs  of 
generation  is  most  remarkable.  For  instance,  if  a  stag  is  castrated 
when  his  horns  are  in  a  state  of  perfection  they  will,  it  is  affirmed, 
never  be  shed  ;  if  the  operation  is  performed  when  the  head  is  bare, 
the  horns,  it  is  said,  will  never  be  regenerated  ;  and  if  it  is  done  when 
secretion  is  actually  going  on,  a  stunted  ill-formed  permanent  horn  is 
the  result,  more  or  less  developed,  according  to  the  period  at  which 
the  animal  is  emasculated.  Any  disturbance  of  the  system  generally 
produces  a  corresponding  deterioration  in  the  horn.  In  the  subjoined 
cut,  fig.  a  represents  the  horn  of  a  deer  (Cervus  Canadensis)  produced 


a,  Horn  of  Deer  produced  under  unfavourable  circumstances ;  b,  horn  of 
same  Deer  produced  under  more  favourable  circumstances, 
during  a  voyage  from  America  ;  and  6  a  horn  subsequently  developed 
in  the  French  Menagerie  by  the  same  individual,  which  afterwards 
produced  a  head  of  surprising  dimensions. 

The  same  system  of  development  which  we  have  observed  in  the 
horn  with  branching  antlers  is  in  great  measure  to  be  traced  in  the 
other  leading  form  of  horn,  namely,  the  palmated  horn.  Taking  the 
horn  of  the  Fallow-Deer  (Cervus  Dama)  as  an  example  of  the  latter, 
we  find  the  horn  first  put  forth  by  the  buck  at  two  years  old  (when  he  is 
called  a  Pricket),  a  simple  shaft,  slightly  curved,  the  concavity  turned 
forwards  (fig.  1,  Series  B) ;  this  curvature  the  horns  retain  throughout. 
The  second  year  there  are  two  antlers  directed  forwards  (fig.  2),  and 


(figs.  5,  6,  7,  8).  Sometimes  one  or  two  of  these  dentelations  form 
true  recurrent  antlers  (figs.  6,  8).  Figs.  8  and  9  are  horns  of  the 
fourth  growth,  and  it  will  be  seen  that  they  begin  to  be  divided  above. 
In  the  following  years  the  palm  is  irregularly  and  variously  divided 
(figs.  10,  11,  12,  13),  so  that  the  horns  of  old  bucks  are  very  frequently 
oddly  shaped,  and  hardly  to  be  recognised.    With  still  more  advanced 


Horns  of  a  Fallow-Deer  (Cervus  Dama)  that  were  not  shed  at  the  usual  time 
in  consequence  of  the  castration'  of  the  animal.  From  the  Museum  of  the 
College  of  Surgeons. 

age  they  continue  to  dwindle.  Cuvier,  from  whom  this  account  and 
the  figures  of  the  growth  of  the  deer's  horn  are  taken,  says  that  it 


Left  Horns. 


the  summit  of  the  horn  in  some  cases  begins  to  spread  into  a  palm 
(figs.  3,  4),  which  afterwards  increases,  throwing  out  a  greater  or 
less  number  of  dentelations  on  its  posterior  and  superior  border 


Horns  of  Fallow-Deer  (Cervus  Dama). 

is  asserted  that  these  palmated  horns  of  the  buck  finish  by  putting 
on  the  simple  appearance  of  the  horn  first  developed  (daguet) ;  and 
states  that  he  in  fact  possessed  the  head  of  a  fallow-deer  which  had 
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only  simple  horns,  and  whose  teeth  were  ground  down  to  the  very- 
roots  by  long  use. 

The  reproduction  of  the  horns  is  annual  in  the  Deer  of  temperate 
and  cold  climates  ;  but  it  has  been  supposed  that  some  of  the  species 
inhabiting  hot  climates  do  not  cast  them  every  year.  The  palmated 
horn  seems  to  be  more  especially  given  to  those  deer  which  inhabit 
the  northern  latitudes ;  and  Colonel  Smith  is  of  opinion  that  it  is 
a  provision  to  enable  the  animals  to  remove  the  snow  from  their  food. 

The  dental  formula  of  the  deer  is,  generally  speaking,  the  same  as 
in  the  giraffes,  goats,  antelopes,  sheep,  oxen,  &c. ;  namely, 

Incisors,  -;  Canines,  - — -;  Molars,  - — -=3^. 
o  u — 0  0 — o 

Of  the  molars,  both  in  the  upper  and  lower  jaws,  six  are  true 
and  six  false.  In  the  upper  jaw  the  three  first  molars  are  bordered 
by  a  thick  crest  on  their  internal  surface ;  the  three  next  have  all 
the  characters  of  the  molars  in  the  dromedaries.  [Camelus.]  In  the 
lower  jaw  the  first  incisor  is  the  longest,  the  second  and  the  third 
rather  decrease,  and  the  fourth  is  very  small ;  all  have  cutting  edges. 
The  two  first  false  molars  are  simple;  the  third  has  a  process  or 
heel  at  its  posterior  part,  and  the  three  others  do  not  differ  from 
those  of  the  upper  jaw.  In  the  formula  given  above  the  canines  are 
noted  as  absent ;  but  this  general  rule  is  not  without  exception, 
some  of  the  species  presenting  canines  similar  to  those  of  the  Musks 
(Moschus)  in  the  upper  jaw.  The  Muntjak  has  these  teeth  largely 
developed. 

The  Deer-Tribe  possess  the  Lachrymal  Sinus,  or,  as  it  is  often 
termed,  the  Suborbital  Sinus  (Larmiers  of  the  French,  Tear-Pits  of  the 
English,  Cmmen  of  others),  even  more  universally  than  the  Antelopes. 
[Antilope.5).] 

The  late  Mr.  Bennett  was  of  opinion  that  the  use  of  the  lachrymal 
sinus,  which  has  long  remained  a  problem  to  zoologists,  must  be 
referred  to  sexual  relations.  In  support  of  this  opinion  he  has 
referred  to  the  condition  of  this  organ  in  some  old  Indian  Deer 
formerly  in  the  possession  of  the  Zoological  Society  in  the  Gardens 
in  Regent's  Park. 

Professor  Owen  at  one  time  conceived  it  possible  that  the  secretion 
of  these  glands,  when  rubbed  upon  projecting  bodies,  might  serve  to 
direct  individuals  of  the  same  species  to  each  other.  He  endeavoured 
to  test  the  probability  of  this  supposition  by  preparing  a  tabular  view 
of  the  relations  between  the  habits  and  habitats  of  the  several  species 
of  Antelopes  and  their  suborbital,  maxillary,  post-auditory,  and 
inguinal  glands,  in  order  to  be  able  to  compare  the  presence  and 
degrees  of  development  of  these  glands  with  the  gregarious  and  other 
habits  of  the  Antelope-Tribe.  He  has  stated  however  that  it  was  evi- 
dent from  this  table  that  there  is  no  relation  between  the  gregarious 
habits  of  the  Antelopes  which  frequent  the  plains  and  the  presence  of 
the  suborbital  and  maxillary  sinuses ;  since  these,  besides  being  alto- 
gether wanting  in  some  of  the  gregarious  species,  are  present  in  many 
of  the  solitary  frequenters  of  rocky  mountainous  districts.  The  sup- 
position therefore  that  the  secretion  might  serve,  when  left  on  shrubs 
or  stones,  to  direct  a  straggler  to  the  general  herd,  falls  to  the  ground. 
('  Zool.  Proc.,'  1836.) 

The  osteological  structure  of  the  Deer-Tribe  is  such  as  would  be 
expected  when  it  was  necessary  that  the  bony  framework  should 
exhibit  a  union  of  lightness  and  strength  necessary  for  an  animal 
whose  life  is  to  depend  on  its  agility  and  defensive  powers. 

The  Cervida:  are  widely  spread,  and  seem  capable  of  being  so  modi- 
fied as  to  withstand  the  extremes  of  heat  and  cold. 

The  following  arrangement  of  the  Deer  is  proposed  by  Dr.  J.  E.  Gray  : 

A.  The  Deer  of  the  Snowy  Regions  have  a  very  broad  muzzle,  entirely 
covered  with  hair.  The  horns  are  expanded  and  palmate ;  and  the 
fawns  are  not  spotted. 

a.  The  Alcine  Deer  have  no  basal  anterior  snag  to  the  horns,  and 
a  small  bald  muffle  between  the  nostrils,  as  the  genus  Alces. 

b.  The  Rangerine  Deer  have  a  large  basal  anterior  snag  to  the  horns 
close  on  the  crown  or  burr,  and  no  muffle,  as  Taranclus. 

B.  The  Deer  of  the  Temperate  or  Warmer  Regions  have  a  tapering 
muzzle  ending  in  a  bald  muffle.  The  fawns,  and  sometimes  the  adults, 
are  spotted. 

c.  The  Elaphine  Deer  have  a  distinct  anterior  basal  snag  to  the  horns, 
the  muffle  broad,  and  separated  from  the  lip  by  a  hairy  band  ;  and 
the  tuft  of  hair  on  the  outside  of  the  hind  leg,  above  the  middle  of 
the  metatarsus,  as  Cervus  and  Dama. 

d.  The  Rusrne  Deer  have  a  distinct  anterior  basal  snag  to  the  horns  ; 
the  muffle  very  high,  and  not  separate  from  the  edge  of  the  lips ;  and 
the  tuft  of  hair  on  the  outside  of  the  hind  leg,  above  the  middle  of  the 
metatarsus,  as  Ruccrvus,  Panolia,  Rusa,  Axis,  Hyelaphus,  and  Cervulus. 

e.  The  Capreoline  Deer  have  no  basal  anterior  snag  to  the  horns, 
the  first  branch  being  some  distance  above  the  burr ;  the  crumen  (and 
pit  in  the  skull)  generally  small,  as  Capreolus,  Cariacus,  Blastocerus, 
Furcifer,  Coassus,  and  Pudu. 

The  Alcine  and  Rangerine  Deer  are  confined  to  the  northern  part 
of  both  continents  ;  the  Elaphine  and  Rusine  Deer  to  the  Eastern 
World  (the  latter  almost  exclusively  to  the  warmer  part  of  Asia) ;  all 
the  Capreoline  Deer  are  peculiar  to  America.  The  only  exception  to 
these  rules  are — the  Wapiti  Deer  of  the  Elaphine  group  is  found  in 
Northern  America,  and  the  Roe-Buck  and  Ahu  of  the  Capreoline 
group  are  found  in  Europe  and  Northern  Asia. 


The  following  is  an  arrangement  of  the  genera  and  species  of  the 
tribe  Cervina  of  Gray  : — 
Sub-Tribe  1.  Alcem. 
Genus,  Alces. 

1.  A.  Malchis,  the  Elk. 
Sub-Tribe  2.  Rangerinje. 

Genus,  Tarandus. 

2.  T.  Rangifer,  the  Caribou  or  Rein-Deer. 
Sub-Tribe  3.  Elaphine. 

Genus,  Cervus. 

3.  C.  Canadensis,  the  Wapiti. 

4.  C.  Elaphus,  the  Stag. 

5.  C.  Barbarus,  the  Barbary  Deer. 

6.  C.  WaUichii,  the  Bara  Shiga. 

7.  C.  affinis,  the  Saul-Forest  Stag. 

8.  C.  Sika,  the  Sika. 
Genus,  Dama. 

9.  D.  vulgaris,  the  Fallow-Deer. 
Sub-Tribe  4.  RusiNiE. 

Genus,  Panolia. 

10.  P.  Eldii,  the  Sungnai. 
Genus,  Ruccrvus. 

11.  R.  Duvaucellii,  the  Bahrainga. 
Genus,  Rusa. 

12.  R.  Aristotelis,  the  Samboo. 

13.  R.  Dimorphe,  the  Spotted  Rusa. 

14.  R.  Hippelaphus,  the  Mijangan  Banjoe. 

15.  R.  equinus,  the  Samboe. 

16.  R.  Peronii,  the  Smaller  Rusa. 

17.  R.  Philippwus,  the  Philippine  Ru3a. 

18.  R.  lepida,  the  Sundevall  Rusa. 
Genus,  Axis. 

19.  A.  maculata,  the  Axis. 

20.  A .  pseudaxis,  the  Spotted  Axis. 
Genus,  Hyelaphus. 

21.  H.  porcinus,  the  Lugna  Para. 
Genus,  Cervulus. 

22.  C.  vaginalis,  the  Kijang. 

23.  C.  moschatus,  the  Kegan. 

24.  C.  Reevesii,  the  Chinese  Muntjak. 
Sub-Tribe  5.  Capreolinje. 

Genus,  Capreolus. 

25.  C.  Caprcea,  the  Roe-Buck. 

26.  C.  Pygargus,  the  Ahu. 
Genus,  Blastocerus. 

27.  B.  paludosus,  the  Guazupuco. 

28.  B.  campestris,  the  Mazame. 
Genus,  Furcifer. 

29.  F.  Antisiensis,  the  Tarush. 

30.  F.  Huamel,  the  Guernul. 
Genus,  Cariacus. 

31.  C.  Virginianus,  the  American  Deer. 

32.  C.  Mexicanus,  the  Mexican  Deer. 

33.  C.  leucurns,  the  White-Tailed  Deer. 

34.  C.  nemoralis,  the  Cariacou  Deer. 

35.  C.  punctulatus,  the  Calif ornian  Roe. 

36.  C.  Lewisii,  the  Black-Tailed  Deer. 

37.  C.  macrotis,  the  Mule-Deer. 
Genus,  Coassus. 

38.  C.  nemorivagus,  the  Gauzu-viva. 

39.  C.  rufus,  the  Cuguacu-ete. 

40.  C.  superciliaris,  the  Eye-Browed  Brocket. 

41.  C.  auritus,  the  Large-Eared  Brocket. 
Genus,  Pudu. 

42.  P.  humilis,  the  Venada. 

In  selecting  a  few  of  these  animals  for  description  we  shall  follow 
the  above  arrangement : — 

1.  Alces  Malchis,  the  Elk  or  Moose.  This  animal  is  the  Alces  Anti- 
quorum  of  Ruppell ;  Cervus  Alces  of  Linnseus  ;  Moose  Deer,  Moose  or 
Elk,  American  Black  Elk,  Flat-Horned  Elk,  of  English  writers; 
the  Eland  and  Orignal  of  Buffon  and  others  ;  Elch  of  the  Germans ; 
Loss  of  the  Russians ;  Alces  of  Caesar ;  Alee  of  Pliny. 

"This  animal  is  the  largest  of  the  genus,  being  higher  at  the 
shoulders  than  the  horse;  its  horns  weigh  sometimes  near  50 lbs. 
Accordingly,  to  bear  this  heavy  weight  its  neck  is  short  and  strong, 
taking  away  much  of  the  elegance  of  proportion  so  generally  predomi- 
nant in  the  deer.  But  when  it  is  asserted  that  the  elk  wants  beauty  or 
majesty,  the  opinion  can  be  entertained  by  those  who  have  seen  the 
female  only,  the  young,  or  the  mere  stuffed  specimens ;  for  us,  who 
have  had  the  opportunity  of  viewing  the  animal  in  all  the  glory  of  its 
full-grown  horns,  amid  the  scenery  of  his  own  wilderness,  no  animal 
could  appear  more  majestic  or  more  imposing.  It  is  however  the 
aggregate  of  his  appearance  which  produces  this  effect ;  for  when  the 
proportions  of  its  structure  are  considered  in  detail  they  certainly 
will  seem  destitute  of  the  harmony  of  parts  which  in  the  imagination 
produces  the  feeling  of  beauty.  The  head  measuring  above  two  feet 
in  length  is  narrow  and  clumsily  shaped  by  the  swelling  upon  the 
upper  part  of  the  nose  and  nostrils ;  the  eye  is  proportionably  small, 
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and  sunk ;  the  ears  long,  hairy,  and  asinine  ;  the  neck  and  withers  are 
surmounted  by  a  heavy  mane ;  and  the  throat  furnished  with  long 
coarse  hair,  and  in  younger  specimens  encumbered  with  a  pendulous 
gland  :  these  give  altogether  an  uncouth  character  to  this  part  of  the 
animal.  Its  body  however  is  round,  compact,  and  short ;  the  tail  not 
more  than  four  inches  long  ;  and  the  legs,  though  very  long,  are 
remarkably  clean  and  firm  ;  this  length  of  limbs  and  the  overhanging 
lips  have  caused  the  ancients  to  fancy  that  it  grazed  walking  back- 
wards. The  hair  of  the  animal  is  coarse  and  angular,  breaking  if  bent. 
Its  movements  are  rather  heavy,  and  the  shoulders  being  higher  than 
the  croup,  it  does  not  gallop,  but  shuffles  or  ambles  along,  its  joints 
cracking  at  every  step,  with  a  sound  heard  to  some  distance.  Increas- 
ing its  speed,  the  hind  feet  straddle  to  avoid  treading  on  its  fore  heels, 
tossing  the  head  and  shoulders  like  a  horse  about  to  break  from  a  trot 
to  a  gallop.  It  does  not  leap,  but  steps  without  effort  over  a  fallen 
tree,  a  gate,  or  a  split  fence.  During  its  progress  it  holds  the  nose  up, 
so  as  to  lay  the  horns  horizontally  back.  This  attitude  prevents  its 
seeing  the  ground  distinctly ;  and  as  the  weight  is  carried  very  high 
upon  the  elevated  legs  it  is  said  sometimes  to  trip  by  treading  on  its 
fore  heels,  or  otherwise,  and  occasionally  to  give  itself  a  heavy  fall. 
It  is  probably  owing  to  this  occurrence  that  the  elk  was  believed  by 
the  ancients  to  have  frequent  attacks  of  epilepsy,  and  to  be  obliged  to 
smell  its  hoof  before  it  could  recover ;  hence  the  Teutonic  name  of 
Elend  (miserable),  and  the  reputation  especially  of  the  fore  hoofs  as 
a  specific  against  the  disease."  (Smith.)  The  Elk  is  an  inhabitant  of 
woods  in  the  northern  parts  of  both  continents. 

In  'A  perfect  Description  of  Virginia'  (small  4to.  1649),  we  find  it 
thus  written  :  "  The  elkes  are  as  great  as  oxen,  their  horns  six  foot 
wide,  and  have  two  calves  at  a  time."  Hearne  remarks  that  the  horns 
of  the  Moose  occasionally  exceed  60  lbs.,  and  that  their  texture  is  harder 
than  that  of  any  other  deer-horns  to  be  found  in  the  Fur  Countries. 
Lawson  ('  Nat.  Hist,  of  Carolina')  says,  "  The  elk  is  a  monster  of  the 
venison  sort.  His  skin  is  used  almost  in  the  same  nature  as  the 
buffelo's  (bison's).  Some  take  him  for  the  red  deer  of  America,  but 
he  is  not ;  for  if  brought  and  kept  in  company  with  one  of  that  sort, 

he  will  never  couple  His  horns  exceed  (in  weight)  all 

creatures  which  the  New  AVorld  affords."  Richardson  states  that  he 
has  been  informed  that  the  males  sometimes  attain  a  weight  of  eleven 
or  twelve  hundred  pounds. 

"  The  flesh  of  the  moose  is  veiy  good,  though  the  grain  is  but  coarse, 
and  it  is  much  tougher  than  any  other  kind  of  venison.  The  nose  is 
most  excellent,  as  is  also  the  tongue,  though  by  no  means  so  fat  and 
delicate  as  that  of  the  common  deer  (rein-deer).  The  fat  of  the  intes- 
tines is  hard  like  suet ;  but  all  the  external  fat  is  soft  like  that  of  a 
breast  of  mutton,  and  when  put  into  a  bladder  is  as  fine  as  marrow. 
In  this  they  differ  from  all  the  other  species  of  deer,  of  which  the 
external  fat  is  as  hard  as  that  of  the  kidnies."  (Hearne.)  In  the 
'  Perfect  Description  of  Virginia,'  above  quoted,  it  is  stated  that  the 
"  skins  make  good  buffe,  and  the  flesh  as  good  as  beefe."  Lawson, 
though  he  speaks  of  the  good  qualities  of  the  skin,  does  not  seem  to 
have  so  high  an  opinion  of  the  flesh.  "His  flesh,"  says  Lawson,  "is 
not  so  sweet  as  the  lesser  deers."  Richardson  remarks  that  the  flesh 
of  the  moose  is  more  relished  by  the  Indians  and  residents  in  the  Fur 
Countries  than  that  of  any  other  animal,  and  principally,  he  believes, 
on  account  of  the  soft  fat.  In  his  opinion,  corroborating  the  old  book 
above  quoted,  the  flesh  bears  a  greater  resemblance  in  its  flavour  to 
beef  than  to  venison. 

The  same  author  describes  the  dung  of  the  animal  as  being  in  the 
form  of  brown  oval  pellets,  and  such  were  the  droppings  from  the 
individuals  kept  at  the  Gardens  of  the  Zoological  Society  in  the  Regent's 
Park.  "  The  skins,"  Sir  John  Richardson  observes,  "  when  properly 
dressed,  make  a  soft,  thick,  pliable  leather,  excellently  adapted  for 
mocasins,  or  other  articles  of  winter  clothing.  The  Dog-Ribs,"  he  adds, 
"excel  in  the  art  of  dressing  the  skins,  which  is  done  in  the  following 
manner  : — They  are  first  scraped  to  an  equal  thickness  throughout, 
and  the  hair  taken  off  by  a  scraper,  made  of  the  shin-bone  of  a  deer, 
split  longitudinally  ;  they  are  then  repeatedly  moistened  and  rubbed, 
after  being  smeared  with  the  brains  of  the  animal,  until  they  acquire 
a  soft  spongy  feel ;  and  lastly,  they  are  suspended  over  a  fire  made  of 
rotten  wood  tmtil  they  are  well  impregnated  with  the  smoke.  The 
last-mentioned  process  imparts  a  peculiar  odour  to  the  leather,  and  has 
the  effect  of  preventing  it  from  becoming  so  hard  after  being  wet  as  it 
would  otherwise  do."    ('  Fauna  Boreali-Americana.') 

"Du  Pratz,"  writes  Sir  John  Richardson,  "informs  us  that  in  his 
time  moose-deer  were  found  as  far  south  as  the  Ohio,  and  Denys  says 
that  they  were  once  plentiful  on  the  island  of  Cape  Breton,  though 
at  the  time  he  wrote  they  had  been  extirpated.  At  present,  according 
to  Dr..  Godman,  they  are  not  known  in  the  State  of  Maine,  but  they 
exist  in  considerable  numbers  in  the  neighbourhood  of  the  Bay  of 
Fundy.  They  frequent  the  woody  tracts  in  the  Fur  Countries  to  their 
most  northern  limit.  Several  were  seen  on  Captain  Franklin's  expe- 
dition at  the  mouth  of  the  Mackenzie  River,  feeding  on  the  willows, 
which  owing  to  the  rich  alluvial  deposits  on  that  great  river  extend  to 
the  shores  of  the  Arctic  Sea  in  lat.  69°.  Farther  to  the  eastward, 
towards  the  Coppermine  River,  they  are  not  found  in  a  higher  lati- 
tude than  65°,  on  account  of  the  scarcity  on  the  Barren  Grounds  of 
the  aspen  and  willow,  which  constitute  their  food.  I  have  not  been 
able  to  ascertain  whether  they  occupy  the  whole  width  of  the  con- 


tinent or  not.  Mackenzie  saw  them  high  up  on  the  eastern  declivitj 
of  the  Rocky  Mountains  near  the  sources  of  the  Elk  River,  but  I 
suspect  that  they  are  rarely,  if  ever,  found  to  the  westward  of  the 
Mountains.  Authors  mention  that  the  moose  generally  form  small 
herds  in  Canada. 


The  Elk  or  Moose  (Alces  Malchia). 

"  In  the  more  northern  parts  the  moose-deer  is  quite  a  solitary 
animal,  more  than  one  being  very  seldom  seen  at  a  time,  unless  during 
the  rutting  season,  or  when  the  female  is  accompanied  by  her  fawns. 
It  has  the  sense  of  hearing  in  very  great  perfection  and  is  the  most 
shy  and  wary  of  all  the  deer-species,  and  on  this  account  the  art  of 
moose-hunting  is  looked  upon  as  the  greatest  of  an  Indian's  acquire- 
ments, particularly  by  the  Crees,  who  take  to  themselves  the  credit  of 
being  able  to  instruct  the  hunters  of  every  other  tribe.  The  skill  of 
a  moose-hunter  is  most  tried  in  the  early  part  of  the  winter;  for 
during  the  summer  the  moose,  as  well  as  other  animals,  are  so  much 
tormented  by  musquitoes  that  they  become  regardless  of  the  approach 
of  man.  In  the  winter  the  hunter  tracks  the  moose  by  its  foot- 
marks in  the  snow,  and  it  is  necessary  that  he  should  keep  constantly 
to  leeward  of  the  chase  and  make  his  advances  with  the  utmost 
caution,  for  the  rustling  of  a  withered  leaf  or  the  cracking  of  a  rotten 
twig  is  sufficient  to  alarm  the  watchful  beast.  The  difficulty  of 
approach  is  increased  by  a  habit  which  the  moose-deer  has  of  making 
daily  a  sharp  turn  in  its  route,  and  choosing  a  place  of  repose  so 
near  some  part  of  its  path  that  it  can  hear  the  least  noise  made  by 
one  that  attempts  to  track  it.  To  avoid  this  the  judicious  hunter, 
instead  of  walking  in  the  animal's  footsteps,  forms  his  judgment  from 
the  appearance  of  the  country  of  the  direction  it  is  likely  to  have 
taken,  and  makes  a  circuit  to  leeward  until  he  again  finds  the  track. 
This  manoeuvre  is  repeated  until  he  discovers,  by  the  softness  of  the 
snow  in  the  foot-marks  and  other  signs,  that  he  is  very  near  the 
chase.  He  then  disencumbers  himself  of  everything  that  might 
embarrass  his  motions,  and  makes  his  approach  in  the  most  cautious 
manner.  If  he  gets  close  to  the  animal's  lair  without  being  seen,  it 
is  usual  for  him  to  break  a  small  twig,  which  alarming  the  moose,  it 
instantly  starts  up,  but  not  fully  aware  of  the  danger  squats  on  its 
hams  and  voids  its  urine  preparatory  to  setting  off.  In  this  posture 
it  presents  the  fairest  mark,  and  the  hunter's  shot  seldom  fails  to  take 
effect  in  a  mortal  part.  In  the  rutting  season  the  bucks  lay  aside 
their  timidity,  and  attack  every  animal  that  comes  in  their  way,  and 
even  conquer  their  fear  of  man  himself.  The  hunters  then  bring 
them  within  gun-shot  by  scraping  on  the  blade-bone  of  a  deer  and 
by  whistling,  which,  deceiving  the  male,  he  blindly  hastens  to  the  spot 
to  assail  his  supposed  rival.  If  the  hunter  fails  in  giving  it  a  mortal 
wound  as  it  approaches,  he  shelters  himself  from  its  fury  behind  a 
tree,  and  I  have  heard  of  several  instances  in  which  the  enraged 
animal  has  completely  stripped  the  bark  from  the  trunk  of  a  large 
tree  by  striking  with  its  fore  feet." 

With  respect  to  the  food  of  the  Moose  the  same  traveller  says, 
"  Their  legs  are  so  long,  and  their  necks  so  short,  that  they  cannot 
graze  on  the  level  ground  like  other  animals,  but  are  obliged  to 
browse  on  the  tops  of  large  plants  and  the  leaves  of  trees  in  the 
summer,  and  in  winter  they  always  feed  on  the  tops  of  willows  and 
the  small  branches  of  the  birch-tree,  on  which  account  they  are  never 
found  during  that  season  but  in  such  places  as  can  afford  them  a 
plentiful  supply  of  their  favourite  food ;  and  although  they  have  no 
fore  teeth  in  the  upper  jaw,  yet  I  have  often  seen  willows  and  small 
birch-trees  cropped  by  them  in  the  same  manner  as  if  they  had  been 
cut  by  a  gardener's  shears,  though  some  of  them  were  not  smaller 
than  a  common  pipe-stem.  They  seem  particularly  partial  to  red 
willows"  {Cornut  alba).    To  the  eastward  of  the  Rocky  Mountains 
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the  evergreen  leaves  of  the  Waltheria  Shallon  form,  according  to 
Lewis  and  Clark,  a  favourite  part  of  the  food  of  the  moose-deer. 

Mr.  Lloyd  ('  Field  Sports  of  the  North  of  Europe,'  vol.  ii.)  observes 
that  the  Elk  was  at  one  time  numerous  in  most  parts  of  Sweden 
and  Norway ;  but  owing  to  the  increased  population  and  other 
causes  it  is  now  only  to  be  met  with  in  particular  districts.  In 
Scania,  he  adds,  the  most  southern  pi-ovince  of  Sweden,  where  elks 
once  abounded,  none  are  now  to  be  found. 

M.  Nilsson  states  that  the  Elk  cannot  endure  so  cold  a  climate  as 
the  stag,  64°  of  latitude  being  the  extreme  limit  at  which  it  is  met 
with  in  the  Scandinavian  peninsula. 

Mr.  Lloyd  states  that  the  period  of  gestation  is  about  nine  months, 
and  that  the  female  brings  forth  about  the  middle  of  May  from  one 
to  three  young  ones ;  but  it  is  seldom  that  she  has  more  than  two. 
At  this  period  the  mother  retires  alone  to  the  wildest  recesses  of 
the  forest.  After  a  lapse  of  two  or  three  days,  the  fawns,  which  are 
of  a  light  brown  colour,  have  sufficient  strength  to  follow  their  dam 
everywhere;  they  keep  with  her  until  they  are  in  their  third  year, 
when  she  leaves  them  to  shift  for  themselves. 

Mr.  Lloyd  thus  describes  the  habits  and  uses  of  the  European  Elk : 
— "  The  elk  is  a  long-lived  animal ;  he  does  not  attain  to  his  full 
growth  until  after  his  fourteenth  year.  At  least  so  it  is  to  be 
presumed,  as  up  to  that  period  his  horns,  which  are  of  a  flat  form, 
are  annually  provided  with  an  additional  branch.  He  sheds  his 
horns  about  the  month  of  February  in  each  year.  The  female  elk, 
unlike  the  rein-deer  of  that  sex,  has  no  horns.  The  horns  of  the 
young  male  elk  are  perceptible  nine  months  after  its  birth :  for  the 
first  year  they  are  cylindrical  and  short ;  the  second  year  they  are 
about  a  foot  in  length,  but  not  branched  ;  ,the  third  year  two  points 
are  discernible ;  the  fourth  year  three ;  the  fifth  year  they  are  full 
grown  in  length.  From  that  time  forward  they  yearly  increase  in 
breadth  and  in  the  number  of  branches  until  there  are  as  many  as 
fourteen  on  each  hom. 

"  By  nature  the  elk  is  timorous,  and  he  usually  flies  at  the  sight 
of  man.  In  the  rutting  season,  however,  like  other  animals  of  the 
deer  kind,  he  is  at  times  rather  dangerous.  His  weapons  are  his 
horns  and  hoofs ;  he  strikes  so  forcibly  with  the  latter  as  to  annihilate 
a  wolf  or  other  large  animal  at  a  single  blow.  It  is  said  that  when 
the  elk  is  incensed,  the  hair  on  his  neck  bristles  up  like  the  mane  of 
a  lion,  which  gives  him  a  wild  and  frightful  appearance. 

"  The  usual  pace  of  the  elk  is  a  high  shambling  trot,  and  his  strides 
are  immense,  but  I  have  known  him  when  frightened  to  go  at  a 
tremendous  gallop.  In  passing  through  thick  woods  he  carries  his 
horns  horizontally,  to  prevent  them  from  being  entangled  in  the 
branches.  From  the  formation  of  his  hoofs  he  makes  a  great  clattering, 
like  the  rein-deer  when  in  rapid  motion.  In  the  summer  season  the 
elk  usually  resorts  to  morasses  and  low  situations;  for,  like  other 
animals  of  the  deer  kind,  he  frequently  takes  to  the  water  in  warm 
weather ;  he  is  an  admirable  swimmer.  In  the  winter  time  he  retires 
to  the  more  sheltered  parts  of  the  forest,  where  willow,  ash,  &c.  are 
to  be  found ;  as  from  the  small  boughs  of  these  trees  he  obtains  his 
sustenance  during  that  period  of  the  year.  In  the  summer  and 
autumn  the  elk  is  often  to  be  met  with  in  small  herds,  but  in  the 
winter  there  are  seldom  more  than  two  or  three  in  company.  At 
the  latter  season  indeed  he  is  frequently  alone. 

"  The  flesh  of  the  elk,  whether  fresh  or  smoked,  is  very  excellent ; 
the  young  are  particularly  delicious.  According  to  Mr.  Nilsson,  it 
resembles  in  taste  that  of  the  stag.  The  tongue  and  the  nose  are 
thought  to  be  great  delicacies  in  Scandinavia  as  well  as  in  America. 
Great  virtue  was  once  placed  in  the  hoof  of  that  animal,  as  parings 
of  it  were  supposed  to  be  a  specific  against  the  falling  sickness  and 
other  disorders;  but  this  idle  notion  must  by  this  time,  I  should 
think,  be  nearly  exploded.  The  skin  is  convertible  to  many  purposes, 
and  is  very  valuable.  Mr.  Greiff  says  : — '  It  is  not  long  since  that  a 
regiment  was  clothed  with  waistcoats  made  from  the  hides  of  those 
animals,  which  were  so  thick  that  a  ball  could  scarcely  penetrate 
them.'  He  adds  further,  that  '  when  made  into  breeches,  a  pair  of 
them  among  the  peasantry  of  former  days  went  as  a  legacy  for 
several  generations.' 

"  The  elk  is  easily  domesticated :  several  instances  have  come  to 
my  knowledge.  I  had  a  fawn  in  my  own  possession  a  year  ago,  but 
from  want  of  proper  nurture  it  died.  Formerly  these  animals  were 
made  use  of  in  Sweden  to  draw  sledges,  but  owing,  as  it  was  said,  to 
their  speed  frequently  accelerating  the  escape  of  people  who  had  been 
guilty  of  murders,  or  other  crimes,  the  use  of  them  was  prohibited 
under  great  penalties.  Though  I  apprehend  those  ordinances  if  not 
abrogated  are  obsolete,  I  am  not  aware  that  the  elk  is  ever  made  use 
of  in  that  kingdom  at  the  present  day,  either  to  draw  a  sledge  or 
for  other  domestic  purposes. 

"In  Sweden,  as  I  have  observed,  it  is  contrary  to  law  at  tliis 
particular  time  to  kill  the  elk  at  any  season  of  the  year:  this  is  not 
the  case  in  Norway ;  for  in  that  country  as  I  have  just  shown,  these 
animals  may  be  destroyed  with  certain  limitations  as  to  numbers, 
from  the  1st  of  July  to  the  1st  of  November  inclusive.  The  penalty 
however  for  killing  an  elk  out  of  season  in  Norway  is  very  much 
heavier  than  in  Sweden ;  it  amounts  indeed,  including  legal  expenses, 
&c,  to  about  201,  which  is  no  inconsiderable  sum  in  that  kingdom." 
(Lloyd,  'Northern  Field  Sports,'  vol.  ii.  p.  329  et  seq.) 
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2.  Tarandus  Rancjifer  (Bonaparte),  the  Rein-Deer.  This  animal  has  a 
multitude  of  synonyms.  It  is  the  Cervus  Tarandus,  Linnaeus  ;  Cervus 
Rangifer,  Ray;  Cervus  Grcenlandicus,Briason;  Cervus  coronatus,  Geoffroy; 
Rangifer  Tarandus,  Gray ;  Cervus palmatus,  Johnston ;  Tarandus,  Pliny  ; 
Rangifer,  Gesner ;  the  Rein-Deer,  Caribou,  and  Greenland  Buck  of 
English  writers ;  Reuthier,  Renhirsch  of  the  Germans ;  Renne  of 
Button;  Carreboeuf  of  the  French  Canadians;  and  Oleen  of  the 
Russians.  Several  varieties  have  been  recognised ;  amongst  others,  a 
small  variety  which  goes  by  the  following  names  ; — 

1.  Woodland  Caribou. 

2.  Great  Caribou  of  the  Rocky  Mountains. 

3.  Labrador  or  Polar  Caribou. 

4.  Siberian  Rein-Deer. 

5.  Newfoundland  Caribou. 

On  this  animal  Dr.  J.  E.  Gray  observes  that  it  "varies  exceedingly 
in  size.  In  the  British  Museum  there  are  specimens  varying  from 
41  to  50  inches  high  at  the  withers." 

Richardson  observes,  "  There  are  two  well-marked  and  permanent 
varieties  of  Caribou  that  inhabit  the  Fur  Countries :  one  of  them 
(Woodland  Caribou)  confined  to  the  woody  and  more  southern  district ; 
and  the  other  (Barren-Ground  Caribou)  retiring  to  the  woods  only 
in  the  winter,  but  passing  the  summer  on  the  coast  of  the  Arctic 
Seas,  or  on  the  Barren  Grounds  so  often  mentioned  in  this  work." 
('Faun.  Bor.-Amer.,'  p.  299.) 

The  large  Siberian  variety  is  ridden  on  by  the  Tungusians.  They 
also  use  them  for  draught,  as  the  Laplanders  do  the  smaller 
variety. 

They  have  a  large  variety  in  Newfoundland,  nearly  as  large  as  a 
heifer.  They  have  very  large  and  heavy  horns.  There  are  some 
horns  of  this  variety  in  the  British  Museum.  Dr.  Middendorf 
informed  Dr.  J.  E.  Gray  that  the  horns  of  the  large  Siberian  variety 
were  as  large  as  and  greatly  resembled  the  horns  from  Newfoundland 
in  the  Museum  collection. 

Pallas  observes,  "  Americoe  forte  continuo,  gregatim  verno  tempore 
per  glacies  admigrant,  paulo  diversi,  a  Siberia  urguibinis  et  vero- 
simillime  Americani."    ('  Zool.  Ross.  Asiat.'  i.  208.) 

In  winter  the  hair  of  the  Rein-Deer  is  long,  thick,  gray-brown ; 
neck,  rump,  belly,  ring  round  the  hoof,  and  end  of  nose,  white.  In 
summer  the  same  animal  has  short  dark  sooty-brown  hair,  with  the 
parts  which  are  white  in  winter  being  rather  paler  gray-brown. 

The  tame  Rhendeer,  or  Rein-Deer,  of  the  Laplanders,  is,  according 
to  Hoff berg  ('  Amien.  Acad.,'  vol.  iv.),  at  the  end  of  his  back  an  ell 
and  a  half  high,  and  his  length,  from  horns  to  tail,  13  two  ells,  whilst 
from  the  navel  to  the  back-bone  he  measures  three-quarters  of  an  ell. 
On  casting  his  coat  his  hair  is  at  first  brownish-yellow,  but  as  the 
dog-days  approach  it  becomes  whiter,  till  it  is  at  last  almost  entirely 
white.  Round  the  eye  the  colour  is  always  black.  The  longest  hair 
is  under  the  neck  ;  the  mouth,  tail,  and  parts  near  the  latter  are  white, 
and  the  feet,  at  the  insertion  of  the  hoof,  are  surrounded  with  a  white 
ring.  The  hair  of  the  body  is  so  thick  that  the  skin  cannot  be  seen 
when  it  is  put  aside,  for  it  stands  erect,  as  in  other  animals  of  the  same 
genus,  but  is  much  thicker.  When  the  hair  is  cast  it  does  not  come 
away  with  the  root,  but  breaks  at  the  base. 

The  horns  are  cylindrical,  with  a  short  branch  behind,  compressed 
at  the  top  and  palmated  with  many  segments,  beginning  to  curve 
back  in  the  middle,  and  an  ell  and  a  quarter  long.  A  single  branch 
sometimes,  but  seldom  two,  springs  from  each  horn  in  front,  very  near 
the  base,  frequently  equalling  the  length  of  the  head,  compressed 
at  the  top  and  branched.  The  distance  between  the  tips  equals  the 
length. 

The  homs  of  the  female  are  like  those  of  the  male,  but  less,  more 
slender,  and  not  so  much  branched.  She  has  four  true  paps  and  two 
false  ones. 

The  horns  grow  in  the  usual  manner,  and  during  the  early  part  of 
their  growth  are  extremely  sensible,  and  suffer  from  the  clouds  of 
gnats  (Culex  pipiens)' th&t  form  one  of  the  persecutions  of  both  deer 
and  owner.  About  autumn,  before  rutting  time,  they  have  become 
hard,  and  the  velvet  is  rubbed  off.  Towards  the  end  of  November 
the  male  loses  his  horns,  but  the  female  retains  hers  till  she  brings 
forth;  if  barren,  she  drops  them  in  the  beginning  of  November. 
The  wild  animal  grows  to  a  much  larger  size  than  those  which  are 
tamed. 

Geographical  Distribution. — Northern  Europe,  Asia,  and  America. 
Captain  James  Clark  Ross,  in  the  Appendix  to  Sir  John  Ross's  'Last 
Voyage,'  says  that  although  this  animal  was  seen  in  great  numbers  on 
the  isthmus  of  Boothia,  only  one  individual  was  killed  in  the  course 
of  their  late  voyage.  It  was  a  fine  buck,  of  larger  size  than  ordinary, 
and  weighed  250  lbs. ;  the  average  of  those  killed  at  Spitzbergen  and 
Melville  Island  did  not  exceed  half  that  weight.  The  does  arrive 
about  the  middle  of  April,  the  bucks  nearly  a  month  later ;  and  herds 
of  several  hundreds  were  seen  about  the  isthmus  towards  the  end  or 
May.  Although  they  migrate  towards  the  middle  of  September  to 
milder  climes,  yet  stragglers  are  occasionally  seen  in  the  winter. 
They  are  indeed  spread,  as  Mr.  Bennett  observes,  "  abundantly 
through  all  the  habitable  parts  of  the  arctic  regions  and  the  neigh- 
bouring countries,  extending  in  the  New  Continent  to  a  much  lower 
latitude  than  in  the  Old,  and  passing  still  farther  south  on  all  the 
principal  mountain  chains.    In  America  the  southern  limit  of  the 
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Heads  of  two  old  buck  Caribou  of  the  Barren  Grounds.  From  Sir  John 
Richardson's  cuts  taken  from  Captain  Back's  drawings. 

Rein-Deer  across  nearly  the  whole  continent  appears  to  be  about  the 
parallel  of  Quebec ;  but  the  animal  is  most  numerous  between  63° 
and  66°  N.  lat.  Passing  westward  it  is  said  to  be  unknown  in  the  islands 
interposed  between  America  and  Asia,  but  is  again  abundant  in 
Kamtchatka,  throughout  nearly  the  whole  of  Siberia,  in  Northern 
Russia,  Sweden,  and  Norway,  and  more  especially  in  Finmark  and 
Lapland.  In  these  latter  countries  the  numbers  of  the  few  wild  herds 
that  still  exist  are  suffering  a  constant  diminution,  every  art  being 
put  in  practice  by  the  hardy  natives  to  reclaim  and  domesticate  an 
animal  whioh  constitutes  their  sole  property,  the  source  of  all  their 
comfort3,  and  the  very  means  of  their  existence ;  without  which 
their  land  would  actually  be,  as  at  a  first  glance  it  seems,  a  bleak 
and  uninhabitable  desert.  According  to  M.  Cuvier,  the  Baltic  forms 
in  Europe  its  southern  Limit ;  in  Asia  however  it  extends  along  the 
Ural  chain  to  the  foot  of  the  Caucasus ;  and  we  have  the  authority 
of  a  passage  in  Ctesar's  '  Commentaries,'  which  can  scarcely  apply  to 
any  other  animal,  for  its  having  existed  in  his  day  in  the  Hercynian 
Forest.  The  boundaries  of  this  immense  tract  of  woodland  are 
certainly  not  very  well  denned ;  but  this  location  would  imply,  at 
all  events,  a  more  southern  European  habitat  than  any  that  is  at 
present  known.  Again,  crossing  the  ocean,  we  find  the  Rein-Deer 
at  Spitzbergen,  in  Greenland,  and  in  Newfoundland ;  but  it  has 
been  said  by  Pennant,  and  this  has  been  repeated  by  Sir  John 
Richardson,  in  his  valuable  zoology  of  the  Fur  Countries  of  North 
America,  not  to  be  known  in  Iceland.  This  statement,  which  was 
scarcely  true  at  the  time  when  Pennant  wrote,  is  not  by  any  means 
correct  as  refers  to  the  present  day.  About  eighty  years  since,  as 
we  learn  from  Van  Troil's  '  Letters  on  Iceland,'  thirteen  of  these 
animals  were  imported  from  Norway,  ten  of  which  dying  on  the 
passage,  only  three  were  landed.  These  were  turned  out  into  the 
mountains,  and  have  since  multiplied  to  such  an  extent  in  the  interior 
and  unfrequented  parts  of  the  country  that  their  progeny  was  esti- 
mated by  Count  Trampe,  the  governor,  in  1809,  the  period  of  Dr. 
Hooker's  visit,  at  no  less  than  5000  head.  Herds  of  forty,  sixty,  or 
even  a  hundred  individuals,  are  said,  both  by  Dr.  Hooker  and  by  Sir 


George  Mackenzie,  who  visited  the  island  in  the  following  summer, 
to  be  not  uncommon  in  the  mountains.  They  are  however  of  little 
use  to  the  inhabitants,  who  have  made  no  attempts  to  domesticate 
them,  and  are  too  poor  to  purchase  powder  and  ball  for  their  destruc- 
tion. It  does  not  appear  indeed  that  they  are  much  sought  after, 
the  cow  and  the  sheep  thriving  extremely  well  upon  the  island,  and 
supplying  the  place  of  the  deer  in  almost  every  respect.  We  may 
add,  that  according  to  Mr.  (Sir  Arthur)  Brooke,  an  importation 
of  six  bucks  and  twenty-four  does  took  place  in  1777,  about  seven 
years  after  the  period  of  the  first  introduction  of  the  animal  into 
Iceland."  ('  Gardens  and  Menagerie  of  the  Zoological  Society,' 
vol.  i.) 

The  size  of  the  Rein-Deer,  widely  spread  as  it  is,  varies  very  much 
according  to  the  accidents  of  climate ;  and  if  authors  are  to  be  cre- 
dited their  weight  ranges  from  60  to  400  lbs.  The  latter  is  probably 
an  exaggeration,  but  it  is  evident  that  the  weight  increases  in  propor- 
tion to  the  proximity  of  the  animal  to  the  Pole.  According  to  Sir 
John  Richardson,  the  bucks  of  the  variety  called  the  Barren-Ground 
Caribou  weigh,  exclusive  of  the  offal,  when  in  good  condition,  from 
90  to  130  lbs.,  whilst  he  describes  the  Woodland  Caribou  as  much 
larger;  and  Captain  (Sir  John)  Franklin  makes  the  weight  of  the 
latter  from  200  to  240  lbs.  The  buck  killed  on  the  isthmus  of 
Boothia  was,  as  we  have  seen,  250  lbs. ;  while  the  average  of  three 
killed  at  Spitzbergen  and  on  Melville  Island  did  not  exceed  half  that 
weight.  The  Rein-Deer  of  Norway  and  Sweden  are  diminutive  when 
compared  with  those  of  Finmark  and  Lapland,  which  in  their  turn 
yield  to  those  of  Spitzbergen  ;  and  these  again  fall  short  of  the  inore 
Polar  races.  The  sledge-deer  of  the  Laplanders  are  small  when  com- 
pared with  those  reared  by  the  Tungusians  of  the  north  of  Asia,  who 
ride  upon  them. 

The  food  of  the  Rein-Deer  varies  with  the  seasons  and  the  climate. 
Lapland,  says  Hoff  berg,  in  the  memoir  above  quoted,  is  divided  into 
two  tracks,  called  the  alpine  and  woodland  country.  Those  immense 
mountains  called  in  Sweden  Fjellen  divide  that  country  from  Norway, 
extending  towards  the  White  Sea  as  far  as  Russia,  and  are  frequently 
more  than  twelve  miles  in  breadth.  The  other,  called  the  woodland 
division,  lies  to  the  east  of  this,  and  differs  from  the  neighbouring 
provinces  of  Norway  by  its  soil,  which  is  exceedingly  stony  and  barren, 
being  covered  with  one  continued  tract  of  wood,  of  old  pine-trees. 
This  tract  has  a  very  singular  appearance.  The  trees  above  are 
covered  over  with  great  quantities  of  a  black  hanging  lichen,  growing 
in  filaments  resembling  locks  of  hair,  while  the  ground  beneath 
appears  like  snow,  being  totally  covered  with  white  lichens.  Between 
this  wood  and  the  Alps  lies  a  region  called  the  Woodland,  or  Desert 
Lapmarc,  of  30  or  40  miles  in  breadth,  of  the  most  savage  and  horrid 
appearance,  consisting  of  scattered  uncultivated  woods  and  continued 
plains  of  dry  barren  sand  mixed  with  vast  lakes  and  mountains. 
When  the  mosses  on  part  of  this  desert  tract  have  been  burnt,  either 
by  lightning  or  any  accidental  fire,  the  barren  soil  immediately  pro- 
duces the  white  lichen  which  covers  the  lower  parts  of  the  Alps.  The 
Rein-Deer  in  summer  seek  their  highest  parts,  and  there  dwell  amidst 
their  storms  and  snows,  not  to  fly  the  heat  of  the  lower  regions,  but 
to  avoid  the  gnat  and  gad-fly.  In  winter  these  intensely  cold  moun- 
tains, whose  tops  reach  high  into  the  atmosphere,  can  no  longer 
support  them,  and  they  are  obliged  to  return  to  the  desert,  and 
subsist  upon  the  lichens.  Of  these  its  principal  food  is  the  rein-deer 
lichen.  There  are,  says  Hoff  berg,  two  varieties  of  this ;  the  first  is 
called  Lichen  sylvestris,  which  is  extremely  common  in  the  barren 
deserts  of  Lapland,  and  more  particularly  in  its  sandy  and  gravelly 
fields,  which  it  whitens  over  like  snow ;  its  vast  marshes,  full  of 
tussocks  of  turf,  and  its  dry  rocks  are  quite  grown  over  by  it.  The 
second  variety  of  this  plant,  which  is  less  frequent  than  the  former,  is 
named  the  Alpine  ;  this  grows  to  a  greater  height,  with  its  branches 
matted  together  :  it  has  this  name  because  when  those  mountains  are 
cleared  of  their  wood  the  whole  surface  of  the  earth  is  covered  with 
it ;  yet  it  is  seldom  to  be  found  on  their  tops.  When  the  woods 
become  too  luxuriant  the  Laplander  sets  fire  to  them,  as  experience 
has  taught  him  that  when  the  vegetables  are  thus  destroyed,  the 
lichen  takes  root  in  the  barren  soil  and  multiplies  with  facility ; 
though  it  requires  an  interval  of  eight  or  ten  years  before  it  comes  to 
a  proper  height.  The  Laplander  esteems  himself  opulent  who  has 
extensive  deserts  producing  this  plant  exuberantly.  When  it  whitens 
over  his  fields  he  is  under  no  necessity  of  gathering  in  a  crop  of  hay 
against  the  approach  of  winter,  as  the  Rein-Deer  eats  no  dried  vegetable, 
unless  perhaps  the  River  Horsetail  (Equisetum  fluviatile).  They  root 
for  this  lichen  under  the  snow  like  swine  in  a  pasture  ;  their  foreheads, 
nose,  and  feet  are  guarded  with  a  hard  skin  closely  attached  to  those 
parts  that  they  may  not  be  hurt  by  the  icy  crust  which  covers  the 
surface  of  the  snow.  The  very  strong  shoes  which  the  Laplander 
esteems  so  much  are  made  of  those  parts  of  the  hide.  It  sometimes 
happens  (but  very  rarely)  that  the  winter  sets  in  with  great  rains, 
which  the  frost  immediately  congeals  ;  the  surface  of  the  earth  is 
covered  with  a  coat  of  ice  before  the  snow  falls,  and  the  lichen  is 
entirely  encrusted  and  buried  in  it :  thus  the  Rein-Deer  is  sometimes 
starved,  and  a  famine  attacks  the  Laplanders.  In  such  an  exigence 
they  have  no  other  resource  than  that  of  felling  old  fir-trees  grown 
over  with  the  hairy  liverworts.  These  afford  but  a  very  inadequate 
supply  even  for  a  small  herd,  but  the  greater  part  of  a  large  one,  in 
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such  a  case,  is  sure  to  perish  with  hunger.  In  the  summer,  when  the 
Rein-Deer  ranges  upon  the  Alps,  a  number  _of  plants  afford  it  food. 
Hagstrom  states  that  it  refuses  to  eat  46  species,  the  names  of  which 
he  gives.  Richardson  states  that  the  Barren-Ground  Caribou,  which 
resort  to  the  coasts  of  the  Arctic  Sea  in  summer,  retire  in  winter 
to  the  woods  lying  between  63°  and  66°  N.  lat.,  where  they  feed  on 
the  Usnece,  Alectorice,  and  other  lichens  which  hang  from  the  trees 
and  on  the  long  grass  of  the  swamps.  About  the  end  of  April,  when 
the  partial  melting  of  the  snow  has  softened  the  Cetrarice,  Cornicu- 
larice,  and  Ccnomyces,  which  clothe  the  Barren  Grounds  like  a  carpet, 
they  make  short  excursions  from  the  woods,  but  return  to  them  when 
the  weather  is  frosty.  In  May  the  females  proceed  towards  the  sea- 
coast,  and  towards  the  end  of  June  the  males  are  in  full  march  in 
the  same  direction.  At  that  period  the  sun  has  dried  up  the  lichens 
on  the  Barren  Grounds,  and  the  Caribou  frequent  the  moist  pastures 
which  cover  the  bottoms  of  the  narrow  valleys  on  the  coasts  and 
islands  of  the  Arctic  Sea,  where  they  graze  on  the  sprouting  Carices, 
and  on  the  withered  grass  or  hay  of  the  preceding  year,  which  is  at 
that  period  still  standing  and  retaining  part  of  its  sap.  Their  spring 
journey  is  performed  partly  on  the  snow,  and  partly,  after  the  snow 
has  disappeared,  on  the  ice  covering  the  rivers  and  lakes,  which  have 
in  general  a  northerly  direction.  Soon  after  their  arrival  on  the  coast 
the  females  drop  their  young;  they  commence  their  return  to  the 
south  in  September,  and  reach  the  vicinity  of  the  woods  towards  the 
end  of  October,  where  they  are  joined  by  the  males.  This  journey 
takes  place  after  the  snow  has  fallen,  and  they  scrape  it  away  with 
their  feet  to  procure  the  lichens,  which  are  then  tender  and  pulpy, 
being  preserved  moist  and  unfrozen  by  the  heat  still  remaining  in  the 
earth.  Except  in  the  rutting  season,  the  bulk  of  the  males  and  females 
live  separately ;  the  former  retire  deeper  into  the  woods  in  the  winter, 
whilst  herds  of  the  pregnant  does  stay  on  the  <skirts  of  the  Barren 
Grounds,  and  proceed  to  the  coast  very  early  in  the  spring.  Captain 
(Sir  William)  Parry  saw  deer  on  Melville  peninsula  as  late  as  the 
23rd  of  September,  and  the  females  with  their  fawns  made  their  first 
appearance  on  the  22nd  of  April.  The  males  in  general  do  not  go  so 
far  north  as  the  females.  On  the  coast  of  Hudson's  Bay  the  Barren- 
Ground  Caribou  migrate  farther  south  than  those  on  the  Coppermine 
River  or  Mackenzie  River,  but  none  of  them  go  to  tht  southward  of 
theChurchill.  The  lichens  on  which  the  Caribou  principally  feed  whilst 
on  the  Barren  Grounds  are  Cornicularia  tristis,  C.  divergens,  and  C. 
ochrileuca,  Cetraria  nivalis,  C.  cucullata,  and  C.  Islandica,  and 
Cenomyce  rangiferina.  ('  Fauna  Boreali-Americana.')  In  the  isthmus 
of  Boothia  the  Rein-Deer  does  arrived  about  the  middle  of  April,  the 
bucks  nearly  a  month  later ;  and  herds  of  several  hundreds  were  seen 
about  the  isthmus  towards  the  end  of  May.  Numbers  of  the  fawns, 
which  at  that  period  are  in  a  very  weak  state,  are  killed  by  the 
natives,  who  hunt  them  with  their  dogs ;  and  the  does  themselves 
often  fall  victims  to  their  attachment  to  their  offspring.  Captain 
James  Ross  states  that  the  Rein-Deer  feeds  on  the  Usnew,  Alectorice, 
Cetraria,  and  other  lichens  in  the  early  part  of  spring ;  but  as  the 
summer  advances  the  young  and  tender  grass  fattens  them  so  quickly 
that  in  August  they  have  been  killed  with  several  inches  thick  of  fat 
on  their  haunches. ,  In  this  state  the  meat  is  equal  to  the  finest  Eng- 
lish venison,  but  is  most  tasteless  and  insipid  when  in  poor  condition. 
(Appendix  to  Sir  John  Ross's  '  Last  Voyage.') 

The  Caribou  travel  in  herds  varying  in  number  from  eight  or  ten  to 
two  or  three  hundred ;  their  daily  excursions  being  generally  towards 
the  quarter  from  which  the  wind  blows.  The  Indians  kill  them  with 
bows  and  arrows  or  guns,  sometimes  approaching  by  means  of  a  dis- 
guise, sometimes  taking  advantage  of  rocks  or  other  shelter,  and 
always  greatly  assisted  by  the  curiosity  and  unsuspecting  nature  of 
the  deer  themselves.  They  also  take  the  Rein-Deer  in  snares,  or  spear 
them  as  they  are  crossing  rivers  or  lakes.  The  Esquimaux  take  them 
in  traps  ingeniously  formed  of  ice  and  snow.  A  single  family  of 
Indians  will  sometimes  destroy  two  or  three  hundred  in  a  few  weeks  ; 
and  in  many  cases  they  are  killed  for  the  sake  of  their  tongues  alone. 
The  reader  will  find  a  graphic  account  of  the  Esquimaux  method  of 
taking  them  in  Captain  Lyon's  '  Private  Journal,'  p.  336 ;  and  a 
description  of  the  deer  found  in  use  among  the  Chepewyans  (Chip- 
peways),  in  Hearne.  Sir  John  Franklin  relates  the  ingenious  methods 
pursued  by  the  Copper  Indians  and  Dog-Ribs.  Captain  James  Ross 
remarks  that  the  natives  of  Boothia  seldom  hunt  the  Rein-Deer  in  the 
spring,  and  then  the  bow  and  arrow  is  the  only  mode  of  killing  it ; 
but  in  the  autumn,  as  the  animals  return  from  the  north  in  fine  con- 
dition, they  are  destroyed  in  great  numbers  by  parties  of  the  natives 
driving  them  into  the  water,  whilst  others  in  canoes  kill  them  with 
spears  at  their  leisure. 

Utility  to  Man.— To  the  Laplander  particularly  the  Rein-Deer  is 
all  in  all.  According  to  Hoffberg,  the  mountaineer  very  often  pos- 
sesses three  or  four  hundred  or  even  a  thousand  head  ;  the  woodman 
very  rarely  above  one  hundred.  As  a  domestic  animal,  yielding  a 
quantity  of  the  most  delicious  food,  and  occupying  the  place  of  the 
cow  and  the  ox,  it  is  invaluable.  As  a  beast  of  burden  its  importance 
is  equally  great,  and  its  organisation  is  adapted  to  the  icy  wastes,  over 
which  it  forms  the  Laplander's  sole  medium  of  communication,  no 
less  than  that  of  the  camel  is  framed  for  those  arid  deserts  which 
without  the  latter  animal  would  be  impassable.  The  weight  which  it 
can  draw  when  harnessed  to  a  sledge  is  said  to  be  300  lbs. ;  but  240  lbs. 


form  the  general  limit  of  the  burden.  The  talcs  told  of  its  swiftness, 
when  thus  employed,  would  appear  almost  incredible  if  not  so  well 
attested  as  they  are.  In  a  race  of  three  deer  with  light  sledges  started 
by  Pictet,  who  went  to  the  north  of  Lapland  in  1769  to  observe  the 
transit  of  Venus,  the  first  performed  3089  ft.  8  in.  and  ^  in  two 
minutes,  making  a  rate  of  nearly  19  English  miles  an  hour;  the 
second  went  over  the  same  ground  in  three  minutes,  and  the  last  in 
three  minutes  twenty-six  seconds.  One  is  recorded  to  have  drawn  an 
officer  with  important  dispatches,  in  1699,  800  English  miles  in  forty- 
eight  hours  ;  and  the  portrait  of  the  poor  deer,  which  fell  dead  at  the 
end  of  its  wonderful  journey,  is  still  preserved  in  the  palace  of  Drot- 
ningholm  in  Sweden.  Journeys  of  150  miles  in  nineteen  hours  are 
said  not  to  be  uncommon. 

To  the  natives  of  North  America  the  Rein-Deer  is  only  known  as  a 
beast  of  chase,  but  it  is  a  most  important  one  :  there  is  hardly  a  part 
of  the  animal  which  is  not  made  available  to  some  useful  purpose. 
Clothing  made  of  the  skin  is,  according  to  Richardson,  so  impervious 
to  the  cold,  that,  with  the  addition  of  a  blanket  of  the  same  material, 
any  one  so  clothed  may  bivouack  on  the  snow  with  safety  in  the  most 
intense  cold  of  an  arctic  winter's  night.  The  venison,  when  in  high 
condition,  has  several  inches  of  fat  on  the  haunches,  and  is  said  to 
equal  that  of  the  fallow-deer  in  our  best  British  parks  ;  the  tongue 
and  some  of  the  tripe  are  reckoned  most  delicious  morsels.  Pemmican 
is  formed  by  pouring  one-third  part  of  melted  fat  over  the  pounded 
meat  and  incorporating  them  well  together.  The  Esquimaux  and 
Greenlanders  consider  the  stomach  or  paunch,  with  its  contents,  a 
great  delicacy,  and  Captain  James  Ross  says  that  those  contents  form 
the  only  vegetable  food  which  the  natives  of  Boothia  ever  taste. 
(Richardson's  'Fauna  Boreali-Americana.') 


llcin-Decr  (Tarantlus  Eangifcr). 

Highly  excellent  as  an  article  of  food,  and  useful  domestically  as 
this  animal  is,  we  do  not  think  that  it  can  ever  be  introduced  with 
much  success  into  the  British  Islands.  Not  that  there  would  be  much 
difficulty  about  the  food  for  the  deer ;  it  is  space  that  is  wanting.  A 
long  succession  of  generations  would  be  required  before  the  migratory 
habits  of  the  Rein-Deer  could  be  got  rid  of,  and  possessing  as  we  do 
the  best  venison,  and  the  finest  breed  of  horned  cattle  and  horses, 
there  seems  no  very  good  reason  for  repeating  the  experiments  which 
have  already  been  tried  and  have  failed. 

3.  Cervus  Canadensis,  the  Wapiti.  This  animal  is  the  Wapiti  Stag  of 
Pennant,  '  Arctic  Zool.' ;  Wewaskiss  of  Hearne ;  Waskeesews,  or  Red- 
Deer,  of  Hutchins ;  Red-Deer  of  Umfreville ;  the  Elk  of  Lewis  and 
Clark ;  the  American  Elk  of  Bewick ;  Wapiti  of  Barton  and  Warden  ; 
Le  Wapiti  of  F.  Cuvier;  the  Wapiti  (C.  Strongyloccros)  of  Smith; 
Red  Deer  of  the  Hudson's  Bay  Traders ;  La  Biche  of  the  Canadian 
Voyageurs ;  Wawaskeesho,  Awaskees,  and  Moostosh,  of  the  Cree 
Indians  (Richardson).  It  is  also  Le  Cerf  du  Canada  of  Cuvier,  who 
makes  it  the  C.  Canadensis  of  Gmelin  (Buffon),  and  C.  Strongyloccros 
of  Schreber;  and  Cerf  Wapiti  of  Lesson,  who  states  it  to  be  C.  Wapiti 
of  Mitchell  and  C.  major  of  Ord.  It  may  be  also  the  Stag  of 
Carolina  of  Lawson,  but  he  describes  it  as  "not  so  large  as  in  Europe, 
but  much  larger  than  any  fallow-deer;  "  and  he  says  they  are  always 
fat  with  some  delicate  herbage  that  grows  on  the  hills,  whereas  the 
modem  travellers  describe  the  Wapiti  as  frequenting  the  savannahs 
or  the  clumps  of  wood  that  skirt  the  plains.  There  is  hardly  any 
doubt  that  it  is  the  Stag  of  America  (C.  major  Amcricanus)  of 
Catesby.  "This  beast,"  says  the  author  last  named,  "nearest 
resembles  the  European  red  deer  in  colour,  shape,  and  form  of  the 
horns,  though  it  is  a  much  larger  animal  and  of  stronger  make. 
Their  horns  are  not  palmatcd  but  round,  a  pair  of  which  weighs 
upwards  of  thirty  pounds.  They  usually  accompany  buffaloes 
(Bisons),  with  whom  they  range  in  droves  in  the  upper  and  remote 
parts  of  Carolina,  where,  as  well  as  in  our  other  colonies,  they  are 
improperly  called  Elks.    The  French  in  America  call  this  beast  the 
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Canada  Stag.  In  new  England  it  is  known  by  the  name  of  the  Gray 
Moose,  to  distinguish  it  from  the  preceding  beast  (the  True  Elk)  which 
they  call  the  Black  Moose."  Richardson  states  that  it  is  without 
doubt  the  Canada  Stag  of  various  authors;  but,  as  P.  Cuvier  has 
observed,  the  want  of  a  pale  mark  on  the  rump  in  Perrault's  figure  is 
sufficient  to  excite  a  doubt  of  its  being  the  C.  Canadensis  of  that 
author.  Indeed  he  does  not  think  it  at  all  improbable  that  this 
figure  is  that  of  the  C.  Macrotis,  which  may  hereafter  prove  to  be  an 
inhabitant  of  Upper  Canada.  Dr.  J.  E.  Gray  defines  it  as  follows  : — 
Red-brown ;  rump  with  a  very  large  pale  disc  extending  far  above 
the  base  of  the  tail,  and  with  a  black  streak  on  each  side  of  it ;  male 
with  hair  of  throat  elongated,  black  with  reddish  tips. 

Geographical  Distribution. — Sir  John  Richardson  says  that  this 
animal  does  not  extend  its  range  farther  to  the  north  than  the  56th 
or  57th  parallel  of  latitude,  nor  is  it  found  to  the  eastward  of  a  line 
drawn  from  the  south  end  of  Lake  Winipeg  to  the  Saskatchewan  in 
the  103rd  degree  of  longitude,  and  thence  till  it  strikes  the  Elk 
River  in  the  111th  degree.  To  the  south  of  Lake  Winipeg  he  thinks 
it  may  perhaps  exist  farther  to  the  eastward.  He  adds  that  they  are 
pretty  numerous  amongst  the  clumps  of  wood  that  skirt  the  plains 
of  the  Saskatchewan,  where  they  live  in  small  families  of  six  or  seven 
individuals,  and  that  they  feed  on  grass,  on  the  young  shoots  of 
willows  and  poplars,  and  are  very  fond  of  the  hips  of  the  Rosa  blanda, 
which  forms  much  of  the  underwood  in  the  districts  which  they 
fi  equent. 

A  small  variety  is  described  as  a  native  of  the  plains  of  California 
and  the  upper  parts  of  the  river  Missouri.  It  is  very  abundant  and 
occurs  in  large  herds. 

The  height  of  this  animal  at  the  shoulders  is  i\  feet,  more  than 
a  foot  exceeding  that  of  the  common  stag.  All  the  upper  parts 
and  the  lower  jaw  are  of  a  somewhat  lively  yellowish-brown  ;  a 
black  mark  from  the  angle  of  the  mouth  along  the  side  of  the  lower 
jaw;  a  brown  circle  round  the  eye.  The  first  antlers  depressed  in 
the  direction  of  the  facial  line.  Neck  mixed  red  and  black,  with 
coarse  black  hairs  descending  from  it  like  a  dewlap,  deeper  in  colour 
than  the  sides.  From  the  shoulders  to  the  hips  French  gray ;  a  pale 
yellowish  patch  on  the  buttocks,  bounded  on  the  thighs  by  a  black 
line;  tail  yellowish,  24  inches  long,  whereas  it  is  nearly  7  inches  in  the 
European  Stag.  The  hair  of  a  mean  length  on  the  shoulders,  the 
back,  the  flanks,  the  thighs,  and  the  under  part  of  the  head ;  that 
on  the  sides  and  limbs  shorter,  but  the  hair  is  very  long  on  the 
sides  of  the  head  posteriorly  and  on  the  neck,  particularly  below, 
where  they  form  the  kind  of  dewlap  above  alluded  to.  On  the  pos- 
terior and  outer  aspect  of  the  hind  legs  there  is  a  brush  of  tawny 
hair  which  surrounds  a  narrow  long  horny  substance.  Ears  white 
within  and  clothed  with  tufted  hair,  externally  of  the  same  colour 
as  the  neighbouring  parts;  a  naked  triangular  space  round  the 
larger  lachrymal  sinus  near  the  inner  angle  of  the  orbit.  Hoofs 
small.  Like  the  common  stag,  the  Wapiti  has  a  muzzle,  upper  canine 
teeth,  and  a  soft  tongue.  The  quality  of  the  hair  is  brittle  and 
there  is  a  short  wool  beneath  it.    Richardson  thinks  that  the  Crees 


whistling  and  quivering  noise,  not  very  unlike  the  Graying  of  an  ass. 
Mr.  Drummond,  who  saw  many  in  his  journeys  through  the  plains 
of  the  Saskatchewan,  informed  Sir  John  Richardson  that  it  does  not 
bell  like  the  English  deer.  F.  Cuvier  describes  the  cry  as  prolonged 
and  acute,  consisting  of  the  successive  sounds  a,  o,  u  (French),  uttered 
with  so  much  strength  as  to  offend  the  ear. 

The  flesh  of  the  Wapiti  is  coarse,  and  little  prized  by  the  natives, 
principally  on  account  of  the  fat  being  hard  like  suet.  It  wants 
the  juiciness  of  venison,  and  resembles  dry  but  small  grained  beef. 
Its  hide,  when  made  into  leather  after  the  Indian  fashion,  is  said 
not  to  turn  hard  in  drying  after  being  wet,  and  in  that  respect  to 
excel  moose  or  rein-deer  leather. 

The  velvety  covering  of  the  horns  shrivels  and  is  rubbed  off  in  the 
month  of  October,  at  the  commencement  of  the  rutting  season,  but 
the  horns  themselves  do  not  fall  until  the  month  of  March  or  April. 

The  pair  shed  by  '  Monkey '  (one  of  the  Wapiti  kept  by  the 
Zoological  Society  of  London  in  the  Regent's  Park),  on  the  4th 
March,  1837,  weighed  26|lbs. 


Wapiti  [Cerrus  Canadensis). 

That  the  Wapiti  will  live  and  thrive  well  and  propagate  in  Great 
Britain  there  is  now  no  doubt ;  but  grand  as  the  appearance  of  the 
animal  is,  it  is  not  probable  that  it  will  be  bred  here  to  any  great 
extent  on  account  of  the  inferior  quality  of  its  venison. 

4.  C.  Elaphus,  the  Stag.    It  is  the  Common  Stag,  or  Red  Deer,  of 


opening. 


Common  Stag  {Cervus  Elaphus). 
N.B.  Mr.  Smith  makes  a  sub-genus  of  the  True  Stags  under  the  name  of  Elaphus, 

the  English ;  Carw  (Stag),  Ewig  (Hind),  Elain  (Young  or  Calf),  of  the 
ancient  British  ;  Le  Cerf  (Stag),  La  Biche  (Hind),  Faon  (Young  or 
Calf),  of  the  French  ;  Cervio,  Cervia,  of  the  Italians  ;  Ciervo,  Cierva, 
of  the  Spanish ;  Cervo,  Cerva,  of  the  Portuguese ;  Hirtz,  Hirsch  (Stag), 


give  it  the  name  of  Stinking  Head  on  account  of  the  large  suborbital 


Hearae  gives  the  Wapiti  a  character  for  stupidity  surpassing  that 
of  all  the  deer  kind.    He  says  that  they  frequently  make  a  shrill 
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Hind  (Hind),  Hindc  Kalb  (Calf)  of  the  Germans ;  Hart  (Stag)  and 
Hinde  of  the  Dutch  ;  Hjort,  Kronhjort  (Stag),  and  Hind,  of  the 
Swedes ;  Kronhjort,  Hind,  Kid,  or  Hind-Kalv,  of  the  Danes ;  the 
Cervus  vulgaris,  Linna;us;  C.  nobilis,  Klein  ;  Ccrv us,  Pliny ;  'E\a(p6s, 
Aristotle ;  Cervus  Germanicus,  Brisson ;  Tragelaphus,  Gesner ;  Hipp- 
elaphus,  Johnston. 

This  noble  species  is  a  native  of  the  forests  of  the  whole  of  Europe 
and  Asia  where  the  climate  Is  temperate.  In  England  it  is  intimately 
blended  with  the  old  oppressive  forest  laws,  which  valued  the  life  of 
a  man  at  less  than  that  of  a  stag,  and  with  some  of  our  legends  of 
deadly  feud  :  '  Chevy  Chace,'  for  instance.  The  stag-hounds  that 
formerly  roused  the  deer  on  the  moors  of  the  west  of  England  are  at 
present  dispersed,  and  although  in  Scotland  villages  have  been  depopu- 
lated to  let  it  run  wild,  it  is  the  rifle  of  the  deer-stalker  principally 
that  now  brings  the  stag  down. 

The  Red  Deer  is  distinguished  by  its  brown  colour.  The  rump  has 
a  pale  spot  extending  rather  above  the  upper  surface  of  the  base  of 
the  tail.  They  sometimes  attain  a  great  size.  Pennant  speaks  of  one 
that  weighed  18  stones  Scots,  or  314  lbs.,  exclusive  of  the  entrails, 
head,  and  skin.  The  Prince  of  Canino  has  described  a  Corsican  variety 
as  Cervus  Corsicus.  Buffon  remarks  of  this  species  that  he  believes  its 
small  size  depends  on  a  deficiency  of  nourishment,  for  when  removed 
to  better  pastures  it  becomes  even  bigger  than  the  Common  Stag. 

5.  C.  Barbarus,  the  Barbary  Deer,  is  chiefly  distinguished  from  the 
Common  Stag  and  the  Algerian  variety  of  it  by  its  smaller  size,  stouter 
form,  and  more  permanently-spotted  fur.  It  is  the  Bush-Goat  of  the 
Moors,  and  inhabits  the  coasts  of  Barbary. 

6.  C.  Wallichii,  the  Bara  Singa,  or  Mori,  is  an  Indian  species.  It  is 
also  found  in  Persia,  where  it  is  called  Maral,  Gevezu,  or  Gookoohee. 
It  is  the  Cervus  Pygargus  of  Hardwicke ;  also  Jesrael,  or  Tailless  Deer, 
and  Red  Deer,  of  India. 

7.  C.  affinis,  the  Saul-Forest  Stag,  the  Stroa  or  Tibetan  Stag  of 
Hodgson,  the  Bara  Singha  of  the  Hindoos.  The  bones  are  as  heavy 
and  as  large  as  those  of  the  Wapiti. 

8.  C.  Sika,  the  Sika,  is  of  a  dark-brown  colour,  and  has  rather 
slender  horns.    It  is  a  native  of  Japan. 

9.  Dama  vulgaris,  the  Fallow-Deer.  This  well-known  ornament  of 
our  parks  is  the  Hydd  (Buck),  Hyddes  (Doe),  Elain  (Fawn),  of  the 
ancient  British ;  Le  Daim  (Buck),  La  Daime  (Doe),  Faon  (Fawn),  of 
the  French  ;  Daino  (Buck),  Damma  (Doe),  Cerbietto,  Cerbietta  (Fawn), 
of  the  Italians  ;  Gama,  Corza  (Buck),  Venadito  (Fawn),  of  the  Spanish  ; 
Corza  (Buck),  Veado  (Fawn),  of  the  Portuguese ;  Damhirsch  of  the 
Germans  ;  Dof,  Dof=Hjort,  of  the  Swedes  ;  Daae,  Dijr,  of  the  Danes ; 
Dama  vulgaris,  Gesner ;  Cervus  palmatus,  Klein ;  Cervus  platyceros, 
Ray  ;  Cervus  Dama,  Linnpeus. 

It  is  not  certain  whether  the  common  Fallow-Deer  is  the  ITp<if  of 
Aristotle.  Buffon  and  others  are  of  that  opinion ;  but  M.  Camus,  who 
seems  very  well  disposed  to  coincide  with  such  opinion  if  he  could, 
gives  good  reasons  for  doubt.  Pennant  considers  the  Platycerata  of 
Pliny  (book  xi.  c.  37),  and  the  Euryccrala  of  Oppian  ('  Cyneg.'  lib.  ii., 
lin.  293),  to  have  been  our  Fallow-Deer. 

Pennant,  speaking  of  the  two  varieties,  the  spotted  and  the  deep- 
brown,  says,  on  the  authority  of  Collinson,  that  they  were  introduced 
into  this  country  by  James  I.  from  Norway,  where  he  passed  some 
time  when  he  visited  his  intended  bride,  Anne  of  Denmark ;  and  he 
remarks  (citing  Llywd),  that  one  of  the  Welsh  names  of  the  animal, 


Fallow-Deer  [Dama  vulgaris). 


Geifr  Danys,  or  Danish  Goat,  implies  that  it  was  brought  from  seme 
of  the  Danish  dominions.  James,  who  observed  their  hardiness, 
brought  them  first  into  Scotland  and  thence  to  Enfield  Chace  and 
Epping,  to  be  near  his  favourite  palace,  Theobalds.  When  Pennant 
wrote,  they  were,  according  to  him,  scarcely  known  in  France,  but 


were  sometimes  found  in  the  north  of  Europe.  In  Spain,  he  obsei'ves, 
they  are  extremely  large  ;  and  that  they  are  met  with  in  Greece,  the 
Holy  Land,  and  in  China.  For  the  two  latter  localities  he  quotes 
Hasselquist,  who  says  he  saw  it  in  Mount  Thabor,  and  Du  Halde. 
Pennant  goes  on  to  state  that  in  every  country  except  our  own  these 
deer  are  in  a  state  of  nature  unconfined  by  man  ;  but  they  are,  and 
for  some  time  have  been,  confined  in  parks  on  the  Continent  as  they 
are  in  England.  In  Moldavia  and  Lithuania  they  are  said  to  be  found 
wild.  Cuvier  observes  that  they  have  become  common  in  all  the 
countries  of  Europe,  and  that  they  appear  to  have  come  originally 
from  Barbary.  In  a  note  to  his  last  edition  of  the  '  Rbgne  Animal ' 
he  states,  that  since  the  publication  of  the  second  edition  of  hi3 
'  Ossemens  Fossiles '  he  had  received  a  wild  Fallow-Deer  (Daim) 
which  had  been  killed  in  the  woods  to  the  south  of  Tunis. 

Besides  the  varieties  above  mentioned,  there  are  many  others,  as  i3 
generally  the  case  with  reclaimed  or  half-reclaimed  animals.  One 
variety  is  milk-white.  Pennant  remarks  that  in  the  old  Welsh  laws 
a  Fallow-Deer  was  valued  at  the  price  of  a  cow,  or,  as  some  say,  a  he- 
goat.    This  species  is  represented  on  the  sculptures  of  Nineveh. 

10.  Panolia  Eldii,  the  Sungnai,  is  an  Indian  species. 

11.  Rucervus  Duvaucellii,  the  Bahrainga,  is  another  Indian  species. 
It  is  called  the  Spotted  Deer  of  the  Sunderbunds,  and  Barara  Singha 
by  Hardwicke.  It  is  the  Cervus  Elaphoides  of  Hodgson.  It  inhabits 
rfiedy  marshes  and  the  islands  of  great  rivers,  never  entering  the 
mountains  or  forests.  The  tail  is  short,  with  no  caudal  disc  and  no 
heavy  mane. 

12.  Rusa  Aristotelis,  the  Samboo.  It  is  the  Cervus  Hippelaphus  of 
Ogilby,  Cervus  unicolor  of  H.  Smith,  Cerf  de  Coromandel  of  Cuvier, 
Cervus  Bengalensis  of  Schirz,  Daim  Noir  de  Bengale  of  Duvaucell,  the 
Samboo-Deer  of  Bennett,  Cervus  heterocerus  of  Hodgson.  The  last 
author  describes  four  varieties  of  this  animal.  They  are  natives  of 
various  parts  of  India,  and  inhabit  great  forests  and  the  mountains 
above  them.  They  are  not  gregarious,  and  rut  and  drop  their  horns 
in  spring. 

13.  R.  Dimorphe,  the  Spotted  Rusa,  Gerver  or  Gower.  Their  colour- 
is  red-brown.    They  are  confined  to  the  saul-forests  in  India. 

14.  R.  Hippclaphus,  the  Mijangan  Banjoe.  It  is  the  Cervus  Hipp- 
elaphus  of  Cuvier ;  Cerf  Noir  du  Bengale,  ou  Hippelaphe,  of  F. 
Cuvier;  Cerf  d'Eau,  ou  Mejanganbanjoe,  of  the  Malays  of  Java, 


Mijangan  Banjoe  {Cervus  (Rusa)  Hippelaphus). 


Skull  of  Cervus  Hippclaphus, 


according  to  Duvaucell ;  Rusa,  or  Roussaitan  (Black  Stag),  of  the 
Javanese  and  Sumatrans;  Rusa  Hippclaphus,  the  Great  Rusa,  o( 
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Smith;  C.  Mollucccnsis  of  Quoy  and  Gaimard ;  0.  (Rusa)  Timorcnsis 
of  Midler. 

The  size  and  proportions  of  this  animal  are  about  those  of  the 
Common  Stag,  but  its  hair  is  rougher  and  harder,  and  when 
adult  that  of  the  upper  part  of  the  neck,  of  the  cheeks,  and  of  the 
throat  is  long,  and  forms  a  sort  of  beard  and  mane.  In  winter  its 
colour  is  of  a  grayish-brown  more  or  less  deep  ;  in  summer  it  is  of  a 
brighter  and  more  golden  brown.  The  croup  is  a  pale  yellow,  and  the 
tail  is  brown  terminated  by  rather  long  hair. 

It  is  a  native  of  Bengal,  Sumatra,  and  the  islands  of  the  Indian 
Archipelago. 

This  is  supposed  to  be  the  Ilippdaplms  of  Aristotle  ;  but  G.  Cuvier, 
who  once  was  of  that  opinion,  seems  in  the  last  edition  of  his  '  Regne 
Animal'  to  consider  that  another  species,  C.  (Rusa)  Aristotclis,  Cuvier, 
living  in  the  north  of  India,  is  the  animal  alluded  to  by  the  Greek 
zoologist. 

15.  R.  equinus,  the  Samboe.  It  is  the  Rusa  of  Raffles ;  the  Eland 
or  Elk  of  the  Dutch  sportsmen.  It  inhabits  Sumatra  and  Borneo. 
It  is  of  a  plain  brown  colour. 

16.  R.  Peronii,  the  Smaller  Rusa,  is  a  native  of  Timor  and  Lombok, 
Batchian  and  Ternate. 

17.  R.  Philippinus,  the  Philippine  Rusa,  is  the  C.  Marianus  of 
Cuvier,  the  Cerf  de  Philippine  of  Desmarest.  It  is  a  native  of  the 
Philippines. 

18.  R.  lepida,  the  Sundevall  Rusa,  is  a  native  of  Java.  It  is 
scarcely  as  large  as  a  roe-buck. 

19.  Axis  maculata,  the  Axis.  It  is  the  Axis  of  Pliny;  C.  Axis  of 
Erxleben;  A.  major  of  Hodgson,  also  A.  mcdius  and  A.  minor  of  the 
same  author ;  Cerf  Cochon  of  Buffon  ;  Spotted  Axis  or  Chittra, 
Langna  or  Pada,  or  Spotted  Porcine  Deer,  Thou  or  Spotted  Porcine 
Axis,  A.  medius,  or  Spotted  Hog-Deer,  or  Thou  Langna  of  the 
Tarai,  of  Hodgson.  In  size  and  general  form  it  nearly  resembles 
the  common  Fallow-Deer.  The  skin  is  at  all  times  of  a  rich  fawn- 
colour  spotted  with  white.  Height  at  the  shoulder  2  feet  6  or  7 
inches.  The  distribution  of  the  spots  varies  in  different  individuals. 
The  ground-colour  changes  to  nearly  black  along  the  back  ;  the  under 
parts  are  snow-white.  Flanks,  sides,  shoulders,  hind  quarters,  and 
part  of  the  neck  spotted  as  above  mentioned.  There  is  a  broad 
dusky  spot  on  the  forehead,  and  a  line  of  the  same  colour  extends 
along  the  middle  of  the  nose.  The  male  has  no  canine  teeth,  nor  has 
the  female  any  horns ;  she  is  generally  less  in  size  than  the  male,  and 
resembles  him  much  in  colour,  but  may  be  distinguished,  it  is  said,  by 
a  white  longitudinal  line  on  the  flanks.  The  young  resemble  the 
parents. 

It  is  a  native  of  India  and  the  larger  islands  of  the  Indian  Archi- 
pelago ;  very  abundant  in  Bengal,  and  on  the  banks  of  the  Ganges. 

The  Axis  haunts  the  thick  jungles  in  the  vicinity  of  water,  and  the 
British  sportsmen  hunt  it  under  the  name  of  the  Spotted  Hog-Deer. 
It  feeds  in  the  night ;  and  is  timid,  indolent,  and  mild,  excepting 
when  the  females  have  young,  and  then  the  male  is  bold  and  fierce. 


Axis  [Axis  maculata). 


The  Axis  is  oasily  domesticated,  and  in  England  has  propagated 
freely  in  captivity.  The  species  has  been  kept  with  success  both  in 
menageries  and  open  parks,  to  both  of  which  its  form  and  colour 
make  it  an  elegant  ornament. 

20.  A.  pseudaxis,  the  Spotted  Axis.  It  is  the  C  pscudaxis  of 
Gervais.  It  differs  from  A.  maculata  in  having  a  series  of  spots  in 
place  of  an  oblique  streak  on  the  haunches. 

21.  Hyelaphus  porcinw,  the  Lugna  Para,  or  Shgoriah.  It  is  the 
C.  porcinus  of  Sundevall ;  the  C.  niger  of  H.  Smith  ;  the  Porcine 
Deer  of  Pennant ;  the  Brown  Porcine  Axis  of  Hodgson ;  C,  Hipp- 


claphus,  var.  3,  of  Cuvier.  This  species  is  easily  known  from  the  Axis 
by  being  lower  on  its  legs,  and  having  no  distinct  black  dorsal  streak, 
nor  white  streak  on  its  haunches.  The  horns  are  generally  short, 
with  only  short  snags.  They  live  in  families,  or  small  herds,  on 
the  plains  of  Hindustan.  They  are  also  found  in  Ceylon.  Mr. 
Ogilby  says  they  do  not  ascend  mountains.  The  C.  Dodur  of  Royle 
is  probably  a  distinct  species.  C.  pumilis  of  H.  Smith  is  perhaps  a 
variety. 

22.  Ccrvuhis  vaginalis,  the  Kijang  or  Muntjak.  It  is  the  Cervus 
Muntjac  of  Zimmerman  ;  Prox  Muntjac  of  Sundevall ;  Cervus  plicatus 
of  Forster ;  the  Ribbed-Faced  Deer  of  Pennant ;  the  Chevreuil  des 
Indes  of  Allamand. 


Skull  of  Muntjnk  (Ccrvuhis  vaginalis). 


The  height  of  the  Muntjak  at  the  shoulders  is  about  2  feet  2  inches ; 
head  pointed  ;  eyes  large,  with  lachrymal  sinuses  ;  ears  rather  large  ; 
tail  short  and  flattened. 

In  the  living  animal  there  are  on  the  face  two  rough  folds  of  the 
skin,  considerably  distended  and  elevated,  about  an  inch  and  a  half 
apart  above  ;  and  following  the  direction  of  the  prominent  part  of 
the  forehead  they  unite  below,  so  as  to  mark  the  face  with  the  letter 
V.  In  the  dried  subject  the  folds  are  contracted,  and  three  distinct 
ribs  appear,  which  suggested  to  Pennant  the  name  of  Rib-Faced  Deer. 
General  colour  reddish-brown  above;  belly  and  front  of  the  thighs 
pure  white.  The  male  has  large  canines  in  the  upper  jaw ;  the 
female  has  none,  nor  has  she  horns. 

Dr.  Horsfield,  who  has  given  the  best  account  of  this  animal,  states 
that  "  the  Muntjak  selects  for  its  retreat  certain  districts,  to  which  it 
forms  a  peculiar  attachment,  and  which  it  never  voluntarily  deserts. 
Many  of  these  are  known  as  the  favourite  resort  of  our  animal  for 
several  generations.  They  consist  of  moderately-elevated  grounds, 
diversified  by  ridges  and  valleys,  tending  towards  the  acclivities  of 


Muntjak  (C.  vaginalis). 

the  more  considerable  mountains,  or  approaching  the  confines  of 
extensive  forests.  Such  districts  are  by  no  means  uncommon  in 
Java:  they  are  covered  with  long  grass,  and  shrubs  and  trees  of 
moderate  size,  growing  in  groups  or  small  thickets,  and  they  generally 
intervene  between  cultivated  tracts  and  the  deep  forests.  Their  vege- 
tation is  peculiarly  adapted  to  afford  our  animal  a  very  abundant 
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supply  of  nourishment;  their  surface  is  covered  with  long  grass 
(Saccharum  spicatum),  well  known  to  persons  who  have  visited  the 
interior  of  Java  by  the  name  of  AUang-Allang,  and  the  groves 
and  thickets  abound  with  Phyllanthus  Emblica,  Linn.  :  these  two 
plants  constitute  its  principal  food.  They  also  produce  many  species 
of  Hibiscus,  Grewia,  Urena,  and  other  malvaceous  plants,  all  of  which 
are  greedily  eaten  by  the  Kijang.  .  .  .  The  Kijang  is  impatient 
of  confinement,  and  is  not  fitted  for  the  same  degree  of  domestication 
as  the  stag.  It  is  however  occasionally  found  in  the  inclosure  of  natives 
and  Europeans,  but  requires  a  considerable  range  to  live  comfortably  :  it 
is  cleanly  in  its  habits,  and  delicate  in  its  choice  of  food.  The  flesh 
affords  an  excellent  venison,  which  is  often  found  on  the  tables  of 
Europeans.  The  natives  eat  the  males,  and  always  present  them 
in  a  conspicuous  place  in  their  feasts ;  but  in  consequence  of  some 
peculiarities  in  tho  habits  of  the  females,  they  have  an  aversion  to 
them  as  food." 

23.  C.  moschatus,  the  Kegau  or  Kakr.  It  is  the  Cevvus  Moschus  of 
Desmarest,  C.  Ratwa  and  Styloceros  Ratwa  of  Hodgson,  Prox  Ratwa  of 
Sundevall,  P.  albipcs  of  Wagner,  P.  styloceros  of  Wagner,  the  Musk- 
Deer  of  Nepaul ;  the  Jungle  Sheep. 

It  is  of  a  bright  reddish-yellow  colour,  with  the  chin  and  gullet 
whitish.    The  hair  is  not  ringed  as  in  the  following  species. 

The  Ratwa  are  natives  of  India,  where  they  live  in  forests,  in  the 
mountains,  or  at  their  bases.  They  live  six  or  eight  together.  The 
horns  fall  in  May.  The  females  have  bristly  tufts  ending  in  a  knot 
instead  of  a  horn. 

24.  0.  Reevesii,  the  Chinese  Muntjak,  is  of  a  grayish-brown  colour, 
with  short  pale  ringed  hair.  It  is  a  native  of  China.  Dr.  J.  E.  Gray 
says  ('Brit.  Mus.  Cat.') : — "  The  Earl  of  Derby  has  these  three  kinds 
(the  three  last  species)  at  Knowsley,  but  they  breed  together,  and  it 
has  hence  become  impossible  to  discriminate  the  males  from  the 
original  species." 

25.  Capreolus  Caprosa,  the  Roe-Buck.  This  animal  is  probably  the 
Aopxas  of  Aristotle ;  Jorcas  and  Dorcas  of  Oppian  ;  Caprea  of  Pliny 
(xi.  37);  Caprea,  Capreolus,  Dorcas,  of  Gesner;  Capreolus  of  Ray 
and  of  Sibbald  ;  Cervus  Capreolus  of  Linnams  ;  C.  minimus  of  Klein ; 
Iwrch  (male),  Iyrchell  (female),  of  the  ancient  British ;  Le  Chevreuil 
of  the  French ;  Capriolo  of  the  Italians  ;  Zorlito,  Cabronzillo  Montes, 
of  the  Spanish  ;  Cabra  Montes  of  the  Portuguese  ;  Rehbock  (male), 
Rehgees,  of  the  Germans;  Radiur,  Rabock,  of  the  Swedes;  Raaedijr, 
Raaebuk,  of  the  Danes. 

Its  length  is  about  3  feet  9  inches  ;  height  before  about  2  feet 
3  inches ;  behind,  2  feet  7  inches.  Weight  from  about  50  to  60  lbs. 
Length  of  horns  from  8  to  9  inches  ;  they  are  erect,  round,  and 
divided  into  three  branches  above ;  their  lower  part  is  deeply 
furrowed  longitudinally.  Those  of  a  young  buck  in  its  second  year 
are  simple ;  in  the  third  year  a  branch  appears  ;  the  head  is  complete 
in  the  fourth  year.  In  the  winter  the  hair  on  the  body  is  long,  the 
lower  part  of  each  hair  is  ash-coloured,  there  is  a  narrow  bar  of  black 
near  the  end,  and  the  tip  is  yellow.  On  the  face  the  hair  is  black 
tipped  with  yellow.  The  ears  are  long,  of  a  pale  yellow  on  the 
inside,  and  covered  with  long  hair.  In  summer  the  coat  is  short  and 
smooth,  and  of  a  bright  reddish  colour.  The  chest,  belly,  legs,  and 
inside  of  the  thighs,  are  yellowish-white ;  the  rump  is  pure  white, 
and  the  tail  very  short.  On  the  outside  of  the  hind  legs,  below  the 
joint,  is  a  tuft  of  long  hair. 

"The  Roe-Buck  was  formerly  very  common  in  Wales,  in  the  north 
of  England,  and  in  Scotland,  but  at  present  the  species  no  longer 
exists  in  any  part  of  Great  Britain,  except  in  the  Scottish  Highlands." 
Such  is  the  locality  given  by  Pennant  when  he  wrote ;  and  he  adds 
that,  according  to  Dr.  Moufi'ett,  it  was  found  in  Wales  as  late  as  the 
reign  of  Queen  Elizabeth,  and  in  great  plenty  in  the  Cheviot  Hills, 
according  to  Leland,  in  that  of  Henry  the  VIII.  That  at  one  time 
the  Roe  inhabited  the  southern  parts  of  the  kingdom  is  clear,  if  the 
information  given  to  the  editor  of  the  last  edition  of  the  '  British 
Zoology '  is  correct,  for  that  states  the  discovery  of  seven  or  eight 
horns  of  the  Roe  in  the  peat  beds  near  Romsey,  in  Hampshire, 
together  with  the  complete  head  of  a  beaver,  with  the  teeth  entire. 
In  Ireland  the  animal  is  not  known.  They  are  frequent  in  France, 
and  are  found  in  Italy,  Sweden,  Norway,  and  Siberia.  Pennant, 
who  gives  these  localities,  says  that  the  first  that  are  met  with  in 
Great  Britain  are  in  the  woods  on  the  south  side  of  Loch  Rannoch, 
in  Perthshire ;  the  last  in  those  of  Langwal,  in  Caithness  ;  but  that 
they  are  most  numerous  in  the  beautiful  forests  of  Invercauld,  in  the 
midst  of  the  Grampians.  They  are  still  comparatively  plentiful  in 
Scotland.  Sir  James  Carnegie  had  a  battue,  in  which  forty  were 
killed.  Sir  William  Jardine  states,  that  south  of  the  Forth  they 
are  now  very  rare,  one  or  two  wilder  parks  only  possessing  a  few ; 
but  frequent  traces  of  their  former  abundance  are  found  in  the 
border  counties,  remains  and  skeletons  being  almost  yearly  disinterred 
from  most  of  the  larger  peat  mosses.  The  same  author  speaks  of 
its  frequency  in  many  European  countries,  Germany,  Silesia,  &c. 
('Naturalist's  Library,'  Mammalia,  vol.  iii.) 

The  Roe  does  not  keep  in  herds,  but  only  congregates  in  families  in 
the  lower  coverts  and  less  wild  woods.  The  female  goes  with  young 
five  months,  and  produces  two  fawns  at  a  birth,  and  these  she  con- 
ceals from  the  buck.  They  are  said  to  live  twelve  or  fifteen  years, 
and  to  be  able  to  reproduce  the  species  at  the  age  of  eighteen  months. 


Pennant  observes  that  it  is  a  tender  animal,  and  quotes  Buffon,  who 
says  that  in  the  hard  winter  of  1709  the  breed  was  almost  extinguished 
in  Burgundy,  and  many  years  passed  before  it  was  restored  again.  It 
is  generally  killed — either  in  the  covert  or  by  the  sportsman,  who 
waits  outside  while  the  copse  or  wood  is  driven — with  shot.  It  falls 
very  readily,  and  often  without  being  apparently  severely  struck  ; 
we  have  heard  instances  of  their  being  knocked  over  with  com- 
paratively small  shot.  As  soon  as  it  is  down  the  throat  is  cut,  and 
the  animal  is  hung  up  by  the  hind  legs  on  the  fork  of  some  tree 
to  bleed. 


Eoe-Buck  (Capreolus  Dorcas). 


Herbage  and  tender  shoots  of  underwood  are  the  food  of  the  Roe 
in  the  summer.  They  are  said  to  be  very  fond  of  the  Rubus  saxaliiis, 
called  in  the  Highlands  the  Roe-Buck  Berry.  In  winter,  when  the 
ground  is  covered  with  snow,  they  browse  on  the  tender  branches  of 
the  fir  and  the  birch.  (Pennant.) 

The  flesh  is  delicate  food  when  well  killed,  and  the  horns  are  used 
for  handles  of  carving-knives,  &c. 

Pennant  states  that  in  the  old  Welsh  laws  a  roe-buck  was  valued  at 
the  same  price  as  a  she-goat. 

26.  C.  Pygargus,  the  Ahu.  It  is  the  Cervus  Pygargus  of  Pallas, 
Cervus  Ahu  of  Griffith,  the  Siaga  of  the  Tartars,  Dikaja  Kosa  of  the 
Russians,  Tailless  Roe  and  Tailless  Deer  of  Pennant  and  Shaw.  It 
is  a  native  of  Central  Asia. 

27.  Blastocerus  paludosus,  the  Guazupuco.  It  is  the  Cervus  Mexi- 
canus  of  Goldfuss,  C.  clichot omits  of  Illiger.  It  is  a  native  of  South 
America. 

28.  B.  campestris,  the  Mazame  or  Guazuti.  It  is  the  Cervus  bezoar- 
ticus  of  Linnanis,  C.  campestris  of  F.  Cuvier,  C.  leucogaster  of  Goldfuss, 
the  Biche  de  Pampas  of  Cuvier.  It  is  a  native  of  South  America 
in  Northern  Patagonia.  It  is  exceedingly  abundant,  in  small  herds, 
throughout  the  countries  bordering  the  Plata.  Mr.  Darwin  describes 
the  odour  of  the  buck  as  quite  overpowering,  from  its  disagreeable 
character. 

29.  Furcifer  Antisicnsis,  the  Tarush  or  Taruga,  is  a  native  of  South 
America,  in  the  Bolivian  Alps. 

30.  F.  Huamel,  the  Guemul.  It  is  the  Auchenia  Huamel  of  H. 
Smith,  the  Camelus  Equinus  of  Leuckart,  Cervecus  Andicus  of  Lesson, 
the  Cloven-Footed  Horse  of  Shaw.  It  is  a  native  of  the  east  coast 
of  South  America. 

31.  Cariacus  Virginianus,  the  American  Deer.  It  is  the  Dama 
Virginiana  of  Ray,  Cervus  Virginianus  of  Gmelin,  C.  Strongyloceros 
of  Schreber,  the  Virginian  and  Mexican  Deer  of  Pennant,  the  Cerf 
de  la  Louisiane  of  Cuvier,  the  Cariacou  of  Buffon.  The  tail  of  this 
animal,  like  the  rest  of  its  body,  is  fulvous,  above  the  tip  it  is  black, 
but  beneath  white,  and  is  carried  erect  when  running.  They  inhabit 
the  Oregon,  and  are  found  to  be  most  numerous  near  the  coast  of  the 
Pacific  Ocean.  Their  range  on  that  coast  is  up  to  15°  N.  latitude. 
At  the  Umqua,  in  latitude  43°  they  give  place  to  the  Black-Tailed 
Deer.  "  We  believe  that  the  same  species  of  deer  inhabits  all  the 
timbered  or  partially  timbered  country  between  the  coast  of  the 
Atlantic  and  Pacific  Oceans."  (Gray.) 

32.  C.  Mexicanus,  the  Mexican  Deer.  Tail  fulvous  gray.  Not  well 
known.    Inhabits  Mexico. 

33.  C.  leucurus,  the  White-Tailed  Deer.  It  is  the  Cervus  leucurus 
of  Douglass,  C.  campestris  of  F.  Cuvier.  Various  writers  on  America 
have  called  it  by  the  following  names  :  Roe-Buck  (Dobbs),  the  Fallow 
or  Virginian  Deer  (Cook's  Third  Voyage) ;  the  Long-Tailed  Jumping 
Deer  (Umfreville) ;  Deer  with  small  horns  and  long  tail  (Gass.) ;  Long- 
Tailed  Red  Deer,  Small  Deer  of  Pacific,  Common  Red  Deer,  and 
Common  Fallow-Deer  with  long  tails  (Lewis  and  Clark);  Jumping 
Deer  (Hudson's  Bay  Traders);  Chevreuil  (Canadian  Voyageure)' 
Mowitch  (Cree  Indians). 


B8S 


CERVID.E. 


CERVIDCE. 


901 


This  species  is  not  found  on  the  east  side  of  the  Rocky  Mountains 
farther  north  than  latitude  54°  N.,  nor  is  it  found  in  that  parallel  east 
of  105°  W.  longitude.  Mr.  Douglass  says,  "  it  is  the  most  common  deer 
in  the  district  adjoining  the  river  Columbia,  more  especially  on 
the  fertile  prairies  of  the  Cowalidoke  and  Multnomah  rivers,  within 
100  miles  of  the  Pacific  Ocean." 

34.  C.  nemoralis,  the  Cariacou  Deer.  It  is  the  Cerf  Blanc  or  Cerf 
des  Paletuviers  of  Cuvier,  Chevreuil  d'Ame'rique  of  Daubenton,  Biche 
des  Savannes  of  Bufl'ou.  It  is  a  native  of  the  shores  of  the  Mexican 
Gulf  and  of  Guyana.  (Baillon.) 

35.  C.  punctulatus,  the  Californian  Roe.  Dr.  J.  E.  Gray  says, 
"  There  is  a  female  of  this  species  in  the  Zoological  Gardens ;  it  is 
much  smaller  and  darker  than  C.  Virginianus,  and  it  differs  in  the 
hair  being  dark,  with  a  distinct  yellow  subterminal  band.  It  is  a 
native  of  Columbia,  and  at  best  a  doubtful  species." 

36.  C.  Lewisii,  the  Black-Tailed  Deer.  It  is  the  Cervus  Lewisii  of 
Peale.  A  native  of  California  between  the  Columbia  River  and  the 
Umqua.  It  is  seldom  seen  east  of  the  Cascade  Mountains.  It  never 
elevates  its  tail  in  running,  and  viewed  from  behind  shows  two 
narrow  white  lines  of  hair,  instead  of  the  large  white  and  elevated 
tail  of  the  Virginian  Deer. 

37.  C  macrotis,  the  Mule-Deer.  It  is  rather  larger  than  C.  Virginia- 
nus, having  more  the  general  aspect  of  the  Wapiti.  It  is  destitute 
of  the  black  submaxillary  marks  of  C.  Lewisii  and  C.  Virginianus. 
It  is  most  abundant  on  the  eastern  slope  of  the  Rocky  Mountains, 
and  delights  in  rocky  hills  covered  with  cedars  and  fir-trees. 

38.  Coassus  ncmorivagus,  the  Gauzu-viva.  It  is  the  Cervus  Nemorum 
of  Desmarest,  C.  simplicicornis  of  Illiger,  C.  margiuorus  of  Schrauk. 
This  delicate  little  deer  is  only  26  inches  in  length.  Its  aspect  is 
said  to  approach  that  of  the  sheep.  The  lachrymal  sinus  is  said  to 
be  nearly  imperceptible. 


Gausu-viva  (Coassus  ncmorivagus). 

The  lower  part  of  the  head  and  lips  whitish.  Space  round  the 
eyes,  inside  of  fore  legs,  and  from  lower  part  of  breast  to  buttocks 
whitish-cinnamon.  Neck  and  all  the  other  parts  brownish,  approaching 
to  grayish,  each  hair  being  tipped  with  white.  Horns  short.  It  is  a 
ni'tive  of  the  Brazils. 


Cuguacu-ete  [Ouassus  rufus). 


39.  C.  rufus,  the  Cuguacu-ete  or  Pita.  It  is  the  Cervus  rufus  of 
F.  Cuvier,  C.  dolichurus  of  Wagner,  Subulus  Americanus  of  J.  Brookes, 
Subulo  rufus  of  H.  Smith. 

Its  height  is  about  29  inches;  general  colour  reddish-brown;  inside 
of  ears  (hairs  short),  space  round  the  lips,  lower  part  of  head  and 
tail,  hind  part  of  belly,  buttocks,  and  inside  of  fore  legs  to  knees, 
whitish.  Females  without  horns.  Nearly  of  the  same  reddish  tint, 
with  a  white  spot  above  the  nose  and  on  the  upper  lip. 

It  lives  in  the  low  moist  woods  of  South  America,  in  large  herds, 
and  as  ten  females  are  seen  for  one  male,  it  is  supposed  that  their 
appearance  gave  currency  to  the  report  of  a  form  of  deer  on  the 
New  Continent  without  horns.  They  are  very  fleet  only  for  the  first 
burst,  for  they  are  soon  run  down  by  dogs,  and  are  sometimes 
captured  by  the  lasso  and  balls. 

40.  C.  superciliaris,  the  Eye-Browed  Brocket,  differs  chiefly  from  the 
two  last  in  the  form  of  the  muffle,  and  in  the  presence  of  a  whit* 
streak  over  the  eyes.    It  is  a  native  of  the  Brazils. 

41.  C.  auritus,  the  Large-Eared  Brocket.  It  is  also  anative  of  the  Brazils. 

42.  Pudu  humilis,  the  Venada.  It  is  the  Cervus  humilis  of  Bennett; 
Cawa  Pudu,  Molina ;  Antilocapra  Pudu,  Lesson ;  Ant  Hope  Dicranocerus 
Temamaiama,  H.  Smith;  Cervus  Macatlcliicheltic,  Seba;  Mazame  of 
Hernandez.    It  is  a  native  of  Chili. 

Fossil  Cervidce. 

The  remains  of  Deer  are  sufficiently  numerous  in  beds  of  the  third 
period  of  the  Tertiary  Series  and  in  caverns.  Thus,  in  the  cave  at 
Kirkdale,  Dr.  Buckland  found  evidences  of  at  least  three  species,  the 
smallest  being  very  nearly  of  the  size  and  form  of  a  fallow-deer,  the 
largest  agreeing  in  size  with  the  elk,  but  differing  in  form ;  and 
a  third,  of  intermediate  size,  approaching  that  of  a  large  stag  or  red- 
deer.  The  skeletons  of  animals  found  in  the  recent  shell-marls  of 
Scotland,  according  to  Sir  C.  Lyell,  all  belong  to  species  which  now 
inhabit  or  are  known  to  have  been  indigenous  in  Scotland.  Several 
hundred,  he  observes,  have  been  procured  within  the  last  century 
from  five  or  six  small  lakes  in  Forfarshire,  where  shell-marl  has  been 
worked.  Those  of  the  Stag  (Cervus  Elaphus)  are  stated  to  be  the  most 
numerous ;  and  if  the  others  be  arranged  in  the  order  of  their  relative 
abundance  they  will  follow,  according  to  Sir  C.  Lyell,  nearly  thus  : — 
Ox,  boar,  horse,  dog,  hare,  fox,  wolf,  and  cat.  The  beaver,  he  adds, 
seems  very  rare  ;  but  it  has  been  found  in 'the  shell-mari  of  Loch 
Marlie  in  Perthshire,  and  in  the  parish  of  Edrom  in  Berwickshire. 

The  most  remarkable  of  the  Fossil  Cervidce  found  in  the  British 
Islands  is  the  Megaceros  Hibernicus,  the  gigantic  Irish  Deer.  This 
animal  has  been  called  by  various  names,  of  which  the  following  are 
the  most  common  : — Cei'vus  platyccros  altissimus,  Large  Irish  Deer, 
Molyneux ;  Cervus  fossilis,  Goldfuss  ;  Cerf  a  Bois  Gigantesque,  Cuvier ; 
the  Fossil  Elk  of  Ireland,  Parkinson ;  Cervus  Hibemus,  Desmarest ; 
Cervus  megaceros,  Hart ;  Fossil  Dama  of  Ireland,  Hamilton  Smith. 

Dr.  Molyneux,  to  whom  we  owe  the  first  account  of  the  remains  of 
this  animal,  supposed  it  to  be  the  American  Moose.  On  this  point 
Professor  Owen  says,  "  The  great  extinct  Irish  Deer  surpassed  the 
largest  Wapiti  or  Elk  in  size,  and  much  exceeded  them  in  the  dimen- 
sions of  the  antlers.  The  pair  first  described  and  figured  in  the 
'  Philosophical  Transactions '  measured  10  feet  10  inches  in  a  straight 
line  from  the  extreme  tip  of  the  right  to  that  of  the  left  antler ;  the 
length  of  each  antler,  from  the  burr  to  the  extreme  tip  in  a  straight 
line,  was  5  feet  2  inches,  and  the  breadth  of  the  expanded  part,  or 
palm,  was  1  foot  10|  inches.  Dr.  Molyneux,  after  giving  the  dimen- 
sions of  the  fossil  head  and  its  noble  attire,  says — 1  Doubtless  all  the 
rest  of  the  parts  of  the  body  answered  these  in  due  proportion,'  and 
he  infers  the  amount  of  the  superiority  of  the  great  Irish  Deer  over 
the  'fairest  buck'  accordingly." 

"  Recent  discoveries  of  the  entire  skeleton  of  the  Megaceros  however 
have  shown  that  the  proportions  of  the  trunk  and  limbs  to  the  vast 
antlers  were  not  the  same  with  which  we  are  familiar  in  the  existing 
Deer  best  provided  with  these  weapons,  but  that  the  antlers  were 
both  absolutely  and  relatively  larger  in  the  great  extinct  species.  This 
in  fact  constitutes  one  of  its  best  characteristics,  and  involves  other 
differences  in  the  form  and  proportions  of  its  osseous  framework 
One  of  the  modifications  in  the  skeleton  of  Megaceros,  which  relates 
to  the  vast  weight  of  the  head  and  neck,  is  the  stronger  proportions 
of  its  limbs ;  and  another  and  more  striking  character  is  the  great 
size  of  the  vertebrae  of  the  neck,  which  form  the  column  immediately 
supporting  the  head  and  its  massive  appendages.  The  extent  of  these 
modifications  may  be  appreciated  by  the  following  dimensions  of  the 
skeleton  of  the  Megaceros  and  of  that  of  the  Great  American  Moose 
(Alces  palmata  and  Americana)  : — 

Megaceros.  Alecs. 


Ft. 

In. 

Lin. 

Ft. 

In. 

Lii 

Length  of  the  trunk  from  the  1st  rib  to  the  end  of 

6 

S 

3 

5 

0 

0 

Height  from  the  ground  to  the  top  of  the  longest 

6 

0 

0 

5 

6 

0 

Length  of  the  fore-leg  from  the  top  of  the  scapula 

5 

7 

0 

4 

6 

Length  of  hind  leg  from  the  head  of  the  femur  in  a 

4 

9 

3 

4 

10 

9 

Circumference  of  fourth  cervical  vertebra 

1 

10 

0 

1 

0 

0 

Span  of  antlers  between  the  extreme  tips  .      .  . 

S 

0 

0 

4 

0 

0' 
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The  weight  of  the  skull  and  antlara  of  the  Meyaceros  in  the  Museum 
of  the  Collego  of  Surgeons  in  London  is  76  lbs.,  whilst  another  exists 
in  Dublin  which  weighs  87  lbs.  The  average  weight  of  the  skull, 
without  the  horns  or  lower  jaw,  is  5j  lbs.  From  this  fact  we  may 
form  some  idea  of  the  enormous  size  of  the  antlers,  which  seem  to 
have  obeyed  the  same  periodical  law  as  those  of  all  existing  deer.  When 
it  is  recollected  that  all  the  matter  of  these  antlers  must  have  been 
drawn  from  the  blood  carried  to  the  head  by  the  carotid  arteries  in 
the  course  of  a  few  months,  our  wonder  may  well  be  excited  at  the 
special  activity  of  the  capillary  circulation  of  these  parts. 

The  question  has  been  somewhat  eagerly  discussed,  as  to  whether 
the  Meyaceros  existed  within  the  historical  period.  On  this  point 
Professor  Owen  has  the  following  remarks  : — 

"  Is  there  any  evidence,  it  may  be  asked,  that  the  Meyaceros  co- 
existed with  the  human  race,  or  that  its  extinction  was  the  result  of 
man's  hostility  ?  Dr.  Molyneux  ('Phil.  Trans.,'  xix.  p.  490)  says  that 
its  extinction  in  Ireland  has  occurred  'so  many  ages  past,  as  there 
remains  among  us  not  the  least  record  in  writing,  or  any  manner  ot 
tradition,  that  makes  so  much  as  mention  of  its  name ;  as  that  most 
laborious  inquirer  into  the  pretended  ancient  but  certainly  fabulous 
history  of  this  country,  Mr.  Roger  0' Flaherty,  the  author  of  '  Ugygia,' 
has. lately  informed  me.' 

"  The  term  Shelch,  in  the  romance  of  the  '  Niebelungen,'  written  in 
the  13th  century,  and  there  applied  to  one  of  the  beasts  slain  in  a 
great  hunt  a  few  hundred  years  before  that  time  in  Germany,  has 
been  cited  by  Goldfuss,  and  subsequently  by  other  naturalists,  as 
probably  signifying  the  Meyaceros,  just  as  the  Halb-Wolf  of  the  same 
•  Lied 1  has  been  conjectured  to  be  the  Hyaena. 

"  The  total  silence  of  Caesar  and  Tacitus  respecting  such  remarkable 
animals,  renders  their  existence  and  subsequent  extirpation  by  the 
savage  natives  a  matter  of  the  highest  improbability ;  and  it  has  been 
well  observed  by  Dr.  Bucklaud,  that  'the  authority  of  the  same 
romance  would  equally  establish  the  actual  existence  of  giants,  dwarfs, 
and  pigmies,  of  magic  turn-caps — the  using  of  which  would  make  the 
wearer  become  invisible — and  of  fire-dragons,  whose  blood  rendered 
the  skin  of  him  who  bathed  in  it  of  a  horny  consistence,  which  no 
sword  or  other  weapon  could  penetrate.' 

"  Some  appearances  in  the  bones  themselves  of  the  Meyaceros,  and 
perhaps  an  undue  confidence  in  the  vague  statements  of  their  discovery 
with  remains  of  the  existing  deer,  hog,  and  sheep,  in  peat-bogs,  have 
led  to  the  opinion  that  the  Gigantic  Deer  existed  within  the  time  of 
man.  Dr.  Hart  cites  the  fact  of  the  discovery  of  a  human  body  in 
gravel,  under  eleven  feet  of  peat,  soaked  in  the  bog-water,  which  was 
in  good  preservation,  and  completely  clothed  in  antique  garments  of 
hair,  which  it  had  been  conjectured  might  be  that  of  our  fossil  animal. 
But  if  any  Meyaceros  had  perished,  and  left  its  body  under  the  like 
circumstances,  its  hide  and  hair  ought  equally  to  have  been  preserved. 
Except  however  the  solitary  instance  of  fat  or  adipocire  in  the  shaft 
of  one  of  the  bones  discovered  by  Archdeacon  Maunsell,  not  a  particle 
of  the  soft  parts  ■  of  the  animal  seems  ever  to  have  been  found.  Dr. 
Hart  conceives  that  '  more  conclusive  evidence  on  this  question  is 
derived  from  the  appearance  exhibited  by  a  rib,  in  which  he  discovered 
an  oval  opening  near  its  lower  edge,  with  the  margin  depressed  on  the 
outer,  and  raised  on  the  inner  surface,  round  which  there  is  an  irre- 
gular effusion  of  callus.  This  opening,'  he  says,  '  appears  evidently 
to  have  been  produced  by  a  sharp-pointed  instrument  which  did  not 
penetrate  so  deep  as  to  cause  the  animal's  death,  but  which  probably 
remained  fixed  in  the  opening  for  some  length  of  time  afterwards ;  in 
fact,  such  an  effect  as  would  be  produced  by  the  head  of  an  arrow 
remaining  in  a  wound  after  the  shaft  was  broken  off.'   (Op.  cit.,  p.  29.) 

"  But  a  conical  arrow-head,  with  a  base  one  inch  in  diameter, 
sticking  in  a  rib,  with  its  point  in  the  chest,  must  have  pierced  the 
contiguous  viscera,  and  rankling  there  have  excited  rapid  and  fatal 
inflammation.  The  evidence  of  the  healing  process  in  the  bone  would 
rather  show  that  the  instrument  which  pierced  the  rib  had  not  been 
left  there  to  impede  the  operations  of  the  '  vis  medicatrix  naturae.' 
A  formidable  branch  of  the  formidable  antler  is  as  well  suited  to 
inflict  such  a  wound  as  the  hypothetical  arrow;  and  if  the  combative 
instincts  of  the  rutting  stag  rightly  indicate  the  circumstances  under 
which  the  wound  of  the  Meyaceros  was  inflicted,  they  would  be  those 
which  best  accord  with  the  actual  evidence  of  recovery  from  it." 

Although  the  remains  of  this  animal  have  been  found  principally 
in  Ireland,  they  have  also  been  dug  up  in  the  Isle  of  Man,  in  Scotland, 
and  found  in  several  of  the  ossiferous  caverns  of  England.  This 
discovery  is  interesting,  as  from  the  position  in  which  the  remains  of 
the  Meyaceros  have  been  found,  it  establishes  the  comtemporaneity  of 
this  animal  with  the  Mammoth,  Rhinoceros,  and  other  extinct  Mam- 
malia of  the  period  of  the  formation  of  the  newest  tertiary  fresh- water 
fossiliferous  strata. 

In  the  cavern  of  Kent's  Hole,  near  Torquay,  the  base  of  an  antler, 
fossil,  and  partly  gnawed,  has  been  found.  It  does  not  belong  to 
Meyaceros  ;  and  Professor  Owen  has  referred  it  to  a  genus  and  species 
which  he  calls  Stronyyloceros  Spelosus,  Gigantic  Round- Antlered  Deer. 
"  If  the  trunk  and  limbs  bore  the  same  proportions  to  the  head  and 
antlers  as  in  the  Wapiti  and  Red  Deer,  as  most  probably  they  did, 
the  species  indicated  by  this  remarkable  fragment  of  antler  must  have 
been  the  most  gigantic  of  our  extinct  English  Cervine  animals." 
(Owen.) 
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Besides  these,  the  remains  of  C.  Elaphus,  the  Red  Deer,  C.  Tarandus, 
the  Rein-Deer,  Dama  vulyaris,  the  Fallow-Deer,  Capreolus  Capraa, 
the  Roe-Buck,  have  all  been  found  in  various  parts  of  the  British 
Islands.  Amongst  the  bones  found  in  Kirkdale  are  those  of  a  small 
deer,  which  Professor  Owen  calls  Cewus  Buchlandi. 

Remains  of  Deer  occur  in  other  ossiferous  caverns  besides  those  of 
Great  Britain,  as  in  the  Muggendorf  caverns,  the  Grotte  d'Echenoz, 
and  that  on  the  banks  of  the  Meuse,  at  Chockier  ;  as  well  as  in  the 
osseous  breccias  of  Gibraltar,  Cette,  Nice,  Corsica,  and  Antibes. 
M.  Bertrand  de  Doue  found,  among  the  bones  entombed  in  and 
beneath  volcanic  matter  near  St.  Privat  d'Allier  (Velay),  a  large 
proportion  of  remains,  referable  to  at  least  four  undetermined 
species  of  Cervi,  in  company  with  Rhinoceros  leptorhinus  and  Hyasna 
speloea  ;  and  M.  Robert  extracted  from  the  ferruginous  beds  at  Cussac 
(Haute-Loire)  the  bones  of  seven  species  of  deer  (to  two  of  which  he 
assigns  the  names  of  Cervus  Solilhacus,  and  C.  dama  Poliynacus), 
accompanied  by  the  bones  of  the  antelope,  Bos  Urus  and  B.  Velaunus, 
two  species  of  horse,  Elephas  primiyenius,  Rhinoceros  leptorhinus,  and 
Tapir  Arvernensis.  Among  the  fossil  species  enumerated  we  find, 
under  section  a,  Cervus  yiyanteus,  C.  euryceros,  and  C.  Americanus , 
under  section  /£)*,  C.  Guettardi ;  and  under  P**  C.  Hibernus  and 
0.  Somonensis. 

Captain  P.  Cautley,  in  his  paper  '  On  the  Remains  of  Mammalia 
found  in  the  Sewalik  Mountains,  at  the  southern  foot  of  the  Hima- 
layas, between  the  Sutluj  and  the  Ganges,'  enumerates,  among  the 
fine  collection  of  bones  found  by  him,  those  of  the  elk  and  several 
varieties  of  deer.  In  the  district  between  the  Jumna  and  the  Ganges 
he  obtained  the  remains  of  more  species  of  deer  than  one  in  the  marl 
or  clay  conglomerate,  described  as  consisting  of  fragments  of  indurated 
clay,  cemented  by  clay,  sand,  and  carbonate  of  lime.  Professor  Kaup 
discovered  the  bones  of  the  following  deer  : — Cervus  anocerus,  C.  triyo- 
nocerus,  C.  dicranocerus,  and  C.  curtocerus — in  the  sand  resting  upon 
the  calcaire  grossier  in  Rhenish  Hesse,  in  company  with  Dinotherium, 
&c.  &c.  Deer  therefore  may  be  considered  to  have  existed  in  the 
second  and  third  tertiary  periods,  namely,  the  Miocene  and  Pliocene 
periods  of  Lyell.    [See  Supplement.] 

CERVUS.  [Cervims.] 

CESTRA'CE^E,  or  CESTRI'N^E,  a  natural  order  of  plants  belonging 
to  the  class  of  Monopetalous  Exogens.  It  is  nearly  related  to 
Solanacew,  and  is  sometimes  made  to  form  a  tribe  of  that  order.  It 
has  the  following  characters  : — Limb  of  corolla  plicate,  valvate  or 
induplicate  in  aestivation ;  calyx  5-toothed ;  corolla  funnel-shaped, 
5-lobed,  regular  ;  tube  elongated,  limb  usually  spreading ;  stamens  5  ; 
anthers  dehiscing  lengthwise ;  ovarium  seated  on  a  cupulate  disc ; 
pericarp  capsular  or  baccate;  placentas  adnate  to  the  dissepiment; 
embryo  nearly  straight,  with  a  cylindrical  radicle,  and  roundish  leafy 
cotyledons.  It  embraces  the  genera  Cestrum,  Bunalia,  Meyenia, 
Bartus,  Vestia,  Bessea,  Fabiana,  Baureria,  Bamarhia.  In  the  seeond 
edition  of  the  '  Natural  System,'  Dr.  Liudley  recognises  the  order 
Cestracem,  and  adds,  "  I  do  not  attempt  to  characterise  this  assemblage 
of  plants,  being  uncertain  what  its  real  peculiarity  is.  According  to 
Schlechtendahl,  it  has  all  the  characters  of  Solanacew,  except  that 
the  embryo  is  nearly  straight,  and  the  cotyledons  foliaceous.  To  this 
however  it  is  possible  that  the  valvate  aestivation  of  the  corolla  ought 
to  be  added ;  but  I  am  by  no  means  sure  that  the  species  of 
Periphraymos  of  the  '  Flora  Peruviana,'  with  winged  seeds,  ought  not 
to  be  included,  although,  as  they  have  an  imbricated  aestivation,  and  a 
tricarpellary  fruit,  they  are  placed  in  PolemomaeetB.  These  plants, 
which  are  very  different  from  those  of  Jussieu's  Cantuas,  especially 
C.  quercifolia,  have  much  the  habit  of  Bycium  as  well  as  Vestia.  If 
they  really  do  belong  to  Polemoniacece,  they  must  be  considered  a 
connecting  link  between  that  order  and  Cestracem."  The  genera 
then  recognised  by  Lindley  were,  Cestrum,  Vestia,  Bessea,  Fabiana. 
In  the  '  Vegetable  Kingdom,'  Dr.  Lindley  has  dropped  the  order 
Cestracem. 

The  genus  Cestrum  has  a  tubular  calyx,  terete,  very  short,  obsoletely 
5-toothed ;  corolla  funnel-shaped,  with  a  long  slender  cylindrical  tube  ; 
a  roundish  throat  and  a  flat  limb,  with  ovate  equal  segments ;  filaments 
the  length  of  the  tube ;  anthers  inclosed,  being  roundish,  2-celled, 
many  seeded.  C.  venenatum,  is  a  large  woody  bush  which  grows  at 
the  Cape  of  Good  Hope,  in  Houtinqua  Land,  and  elsewhere.  The 
flowers  are  arranged  in  axillary  clusters ;  the  corolla  has  a  reddish 
tube  and  a  white  limb,  and  emits  a  perfume  resembling  Jasmine 
flowers.  A  decoction  of  the  bark  reduced  to  an  extract  by  evaporation 
is  employed  by  the  Hottentots  to  poison  their  arrows.  It  is  said  to 
be  a  speedy  poison,  and  is  also  employed  to  destroy  wild  beasts  by 
mixing  with  their  food.  C.  macrophyllum  and  C.  noctuum  have  similar 
properties.  C.  Hediunda  and  C.  lamifolium  are  febrifuge,  and  are 
applied  extensively  as  astringents  in  Peru.  About  50  species  of 
Cestrum  have  been  described.  They  are  all  of  them  natives  of 
North  and  South  America,  and  the  West  India  Islands,  and  are 
known  by  the  common  name  of  Bastard  Jasmines.  They  are  easily 
cultivated,  and  will  grow  in  any  rich  light  soil,  and  are  easily  propa- 
gated by  cuttings,  which  should  be  placed  under  a  hand-glass  in  heat. 
The  species  of  the  allied  genera  require  the  same  treatment. 

(Don,  Gardener's  Dictionary;  Lindley,  Flora,  Medico,;  Lindley, 
Veyetable  Kinydom.) 

CESTRAC10N.    [Squalid.e]      CESTRUM.  [Cestrace;e.] 


CESTUM. 


CETACEA. 


CESTUM.  [AcALEPHiE.] 

CETACEA,  an  order  of  Aquatic  Mammals  with  fin-like  anterior 
extremities,  the  posterior  extremities  being  absent,  or  rather,  having 
their  place  supplied  by  a  large  horizontal  caudal  fin  or  tail ;  without 
an  external  ear,  without  hair  on  their  external  integument,  and  the 
cervical  bones  so  compressed  as  to  leave  the  animal  without  any- 
outward  appearance  of  a  neck.  This  order  comprises  the  Whales, 
the  largest  animated  forms  in  existence.  Some  of  the  genera  com- 
posing it  are  phytophagous,  or  plant-eaters;  others  are  zoophagous, 
or  animal-eaters. 

The  Cetaceous  Mammals,  whose  abode  is  either  in  the  sea  or  the 
great  rivers,  resemble  Fishes  so  closely  in  external  appearance,  that 
it  is  hardly  to  be  wondered  at  that  not  only  the  vulgar,  but  even 
some  of  the  earlier  zoologists,  looked  upon  them  as  belonging  to  that 
class.  This  notion  is  kept  alive  to  the  present  day  in  the  announce- 
ments of  the  comparative  success  of  those  ships  which  are  employed 
in  the  Whale  Fishery ;  for  not  only  is  it  conveyed  by  that  general 
term  for  the  capture  of  whales,  but  by  statements  that  one  ship  has 
arrived  with  three  fish,  another  with  four  fish,  a  third  with  one 
fish,  &c. 

If  we  turn  to  the  Sacred  Scriptures  we  find  the  Hebrew  words  Than 
and  Thannin,  which  have  been  translated  by  the  words  Kf/Tos  (the 
word  used  by  ^Eneas  Gazasus  to  designate  the  fish  out  of  whose  belly 
Hercules  is  said  to  have  escaped  after  having  been  swallowed)  and 
'  whale.'  Lycophron  terms  the  marine  animal  that  so  disposed  of 
Hercules  when  he  was  shipwrecked,  Kapxapos  kvwv,  a  shark. 

The  Septuagint  translates  the  Hebrew  words  above  noticed,  tb  k^ttj 
to.  neyaKa,  in  the  21st  verse  of  the  first  chapter  of  Genesis.  The 
same  Greek  word  is  used  in  the  17th  verse  of  the  first  chapter  of 
Jonah.  In  the  book  of  Job  (vii.  12),  and  in  that  of  Ezekiel  (xxxii.  2), 
the  translation  uses  the  term  $pa.Ku>v.  In  Matthew  (xii.  40),  where 
the  swallowing  up  of  Jonah  is  alluded  to,  ktjtos  is  employed. 

In  Barker's  '  Bible '  (1615)  the  passage  in  Genesis  is  translated, 
"  Then  God  created  the  great  whales,"  much  the  same  as  it  stands 
in  the  version  now  read  in  our  churches,  "  And  God  created  great 
whales." 

The  other  passages  are  translated  in  Barker's  '  Bible '  as  follows  : — 
Jonah  (i.  17),  "Now  the  Lord  had  prepared  a  great  fish  to  swallow 
up  Jonah  :  and  Jonah  was  in  the  belly  of  the  fish  three  days  and 
three  nights  : " — Job  (vii.  12),  "  Am  I  a  sea  or  a  whale  fish,  that  thou 
keepest  me  in  ward?" — Ezekiel  (xxxii.  2),  "  Thou  art  like  a  lyon  of 
the  nations,  and  art  as  a  dragon  in  the  sea ;  "  in  a  note  '  or  whale '  is 
added  :— Matthew  (xii.  40),  "  For  as  Jonas  was  three  days  and  three 
nights  in  the  whale's  belly,"  &c. 

In  the  version  now  used  in  our  churches  the  passage  in  Jonah  is 
verbatim  the  same  as  in  Barker  ;  that  in  Job  is  thus  rendered,  "  Am 
la  sea,  or  a  whale,  that  thou  settest  a  watch  over  me?" — that  in 
Ezekiel,  "  Thou  art  like  a  young  lion  of  the  nations,  and  thou  art  as  a 
whale  in  the  seas  : " — that  in  Matthew  is  identical  with  the  passage 
in  Barker. 

These  are  merely  cited  as  examples :  there  are  other  passages  in 
the  Old  Testament  in  which  the  words  whale  and  ktitos  occur  in  the 
English  and  Greek  versions.  It  would  be  beside  the  present  question 
to  enter  into  the  discussion  whether  the  whale  was  meant,  or  a 
crocodile,  as  some  will  have  it,  in  the  verses  above  quoted  ;  it  is 
sufficient  for  our  purpose  to  show  the  commonly  received  opinion 
that  a  whale  was  a  fish 

In  the  Index  to  Pliny's  '  Natural  History '  we  find  the  Whales 
treated  as  Fishes,  "  Balaenaram  Piscium  Consideratio,"  "  Balocna 
piscis,"  &c. ;  but  in  the  work  itself  the  Balccna  and  Physeter  are  noticed 
as  Belum,  and  a  fair  account  is  given  of  their  spouting  and  general 
habits.  The  7th  chapter  of  his  ninth  book,  indeed,  is  headed  "  An 
spirent  pisces,  an  dormiant ;"  but  in  that  chapter  he  expressly  states 
that  neither  whales  nor  dolphins  (balasnis  nec  delphinis)  have  gills, 
but  breathe  by  means  of  fistula?,  or  blow-holes,  which  appertain  to 
the  lungs. 

Aristotle,  whose  great  zoological  work  Pliny  had  closely  studied, 
was  certainly  aware  of  the  broad  distinction  between  the  Whales  and 
Dolphins  (the  position  of  whose  blow-holes  he  mentions),  and  Fishes. 

Gesner  separated  the  Whales  from  the  Fishes,  including  them  in  a 
distinct  order  of  marine  animals.  Aldrovandi  separated  them  also, 
though  they  appear  in  the  same  volume,  the  title  of  which  is  '  De 
Piscibus  Libri  V.  :  De  Cetis  Liber  Unus.'  Johnston  gives  them  a 
separate  chapter  at  the  head  of  his  book  '  De  Piscibus.' 

Ray,  in  his  '  Synopsis  Methodica  Piscium '  (1713),  observes  that 
the  term  '  fish '  is  extended,  even  by  the  learned  of  our  country,  to 
the  bloodless  aquatics,  as  they  were  then  termed,  Exanguia  aquatica, 
such  as  Crustacea,  Testacea,  and  Mollia,  or  Shellless  Mollusks.  On 
the  other  hand,  some,  he  remarks,  not  only  exclude  those  Exanguia 
aquatica,  but  also  the  Cetacea  ("  Cetaceum  genus,  seu  Bellupe 
Marina?"),  contending  that  no  other  animals  can  justly  be  termed 
fishes  except  those  which  breathe  by  means  of  gills,  and  have  but 
one  ventricle  to  the  heart.  With  these  last  Ray  agrees,  and  expresses 
his  own  opinion,  that,  if  we  speak  properly  and  philosophically,  the 
name  of  Fish  should  be  restricted  to  such  last-mentioned  animals  only, 
and  points  out  the  absence  of  any  relationship  of  the  "  Pisces  Cetacei 
dicti"  with  the  true  fishes  ;  adding,  that  with  the  exception  of  the 
place  where  they  spend  their  lives,  the  external  figure  of  their  body, 


their  hairless  skin,  and  their  natatory  progression,  the  Cetacea  have 
hardly  anything  in  common  with  the  true  fishes,  but  in  other  respects 
agree  with  the  viviparous  quadrupeds. 

Nevertheless,  that  he  may  avoid  dissent  from  received  opinions 
and  the  appearance  of  paradox,  Ray  declares  that  he  will  not  inno- 
vate, but  consider  the  Cetaceous  Animals  as  Fishes ;  and  he  proceeds 
to  define  what  a  fish  is,  thus  :  An  aquatic  animal  having  blood,  wanting 
feet,  swimming  with  fins,  covered  either  with  scales  or  with  a  naked, 
smooth,  hairless  skin,  passing  its  life  in  the  waters,  and  never 
voluntarily  leaving  it  for  the  dry  land. 

The  Cetaceous  Fishes,  or  Belluce  Marina;,  form  his  first  section, 
and  are  immediately  followed  by  the  Cartilaginous  Fishes,  called 
SeAoxi  by  Aristotle.  Of  the  Cetaceans  he  says,  that  they  breathe, 
like  quadrupeds,  by  means  of  lungs,  copulate,  bring  forth  their  young 
alive,  and  nourish  them  with  their  milk,  and  in  the  structure  and  use 
of  all  their  internal  parts  agree  with  those  animals. 

The  following  are  the  genera  enumerated  by  Ray  : — 

Balezna  (2  species) ;  Cete  (1) ;  Orca  (2,  but  one  not  clearly  defined) ; 
Albus  ;  Monoceros  ;  Delphinus  ;  Phoccena.  And  he  divides  the  Cetacei 
generis  Pisces,  seu  Balcenai,  into  two  great  groups — the  Toothed  and 
Toothless ;  the  latter  having  horny  laminae  in  the  upper  jaw. 

The  Toothed  Whales  are  subdivided  into  those  which  have  teeth  in 
both  jaws,  and  those  which  have  teeth  in  the  lower  jaw ;  and  there 
are  further  subdivisions  depending  on  the  absence  or  presence  of  the 
back-fin  and  the  shape  of  the  teeth. 

The  Toothless  or  Whalebone  Whales  are  subdivided  also  with 
reference  to  the  absence  or  presence  of  the  back-fin,  the  presence  of 
a  blow-hole,  or  the  employment  of  nostrils  in  respiration,  the  presence 
of  plaits  on  the  belly,  and  the  width  of  the  lower  jaw. 

Linnaeus,  in  his  last  edition  of  the  'Systema  Natural  (1766),  defines 
the  fulcra,  or  props,  of  his  Mammalia  to  be  4  feet,  with  the  exception 
of  those  Mammals  which  are  merely  aquatic,  "in  quibus  pedes 
posteriores  in  cauda  pinnam  compedes ; "  in  other  words,  in  which 
the  posterior  limbs  are  manacled  or  conjoined,  so  as  to  form  a 
tail-fin. 

The  seven  orders  of  Mammalia  in  this  system  are  divided  into 
three  sections : — 1,  Unguiculata ;  2,  Ungulata ;  3,  Mutica.  The 
seventh  and  last  order,  Cete,  is  the  only  one  belonging  to  the  section 
Mutica. 

The  following  is  the  Linnwan  definition  of  the  last-named  order : — 
Peotoral  fins  in  lieu  of  feet,  and  feet  conjoined  into  a  horizontal 
flattened  fin  in  lieu  of  a  tail.    No  claws.    Teeth  cartilaginous.  Nose 
often  a  frontal  pipe.    Food,  mollusks,  fishes.    Locality,  the  ocean. 

Linnosus  then  declares  that  he  has  separated  these  Cetaceans  from 
the  Fishes,  and  associated  them  with  the  Mammals,  on  account  of 
their  warm  bilocular  heart,  their  lungs,  their  moveable  eyelids,  their 
hollow  ears,  "penem  intrantem  feminam  mammis  lactantem,"  and 
this,  to  use  his  own  expressive  words,  "ex  lege  naturae  jure  meri- 
toque." 

Here  then  we  find  the  decisive  step  taken,  with  the  unflinching 
firmness  of  a  master  mind,  relying  upon  the  philosophical  principles 
that  demanded  the  separation,  and  no  longer  yielding  to  popular 
prejudice  by  calling  that  a  fish  which  he  knew  to  be  a  mammiferous 
animal.  Some  parts  of  his  definition — not  much  of  it— may  be  open 
to  criticism,  as  where  he  designates  the  teeth  as  cartilaginous,  a  term 
probably  used  to  comprehend  both  the  horny  lamina?  of  the  Whale- 
bone Whales  and  the  true  teeth  of  the  other  Cetaceans  ;  but  the  broad 
line  of  distinction  is  unassailable,  and  will  ever  remain  so. 

The  order  Cete  is  thus  summarily  defined  by  its  great  founder  : — 
Spiracles  upon  the  head.  Pectoral  fins  and  horizontal  caudal  fin 
without  claws. 

Genera : — Monodon,  Bahcna,  Physeter,  Delphinus. 

This,  the  last  order  of  the  Linnsean  Mammalia,  is  immediately 
preceded  by  the  Belluw. 

For  Lacepede's  arrangement,  see  his  '  Histoire  Naturelle,  &c. 
Des  Ce"taceV  4to.,  Paris,  1804. 

The  Ce'taces  form  Cuvier's  ninth  and  last  order  of  Mammiferes, 
the  Ruminants  (Pccora,  Linn.)  being  the  eighth. 

Cuvier  defines  the  Cetaceans  to  be  mammiferous  animals  without 
posterior  feet.  Their  trunk,  he  states,  continues  itself  with  a  thick 
tail,  which  a  cartilaginous  horizontal  fin  terminates ;  and  their  head  is 
joined  to  the  trunk  by  a  neck  so  short  and  thick  that  no  narrowing 
or  constriction  of  the  part  is  perceptible,  and  composed  of  cervical 
vertebrae,  which  are  very  delicate,  and  in  part  conjoined  or  soldered 
together.  Their  anterior  extremities  have  the  first  bones  shortened, 
and  the  succeeding  bones  flattened  and  enveloped  in  a  tendinous 
membrane,  which  reduces  them  to  true  fins.  This  gives  nearly 
entirely  the  external  form  of  the  fishes,  except  that  these  last  have 
the  tail-fin  vertical.  The  Cetaceans  therefore  remain  constantly  in 
the  water ;  but  as  they  respire  by  means  of  lungs,  they  are  obliged  to 
come  frequently  to  the  surface  for  air.  Their  warm  blood— their 
ears  open  externally,  although  with  very  small  apertures — their  vivi- 
parous generation,  the  teats  by  means  of  which  they  suckle  their 
young,  and  all  the  details  of  their  anatomy,  sufficiently  distinguish 
them,  Cuvier  observes,  from  the  fishes. 

The  same  great  zoologist  remarks  that  their  brain  is  large,  and  it- 
hemispheres  well  developed  ;  the  petrous  bone,  or  that  portion  of  the 
cranium  which  contains  the  internal  ear,  is  separated  from  the  rest  of 
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the  head,  and  only  adheres  thereto  hy  ligaments.  There  is  no  external 
ear,  nor  are  there  any  hairs  upon  their  hodies.  The  form  of  their 
tail  obliges  them  to  move  it  from  above  downwards  for  their  pro- 
gressive motion,  and  aids  them  greatly  in  raising  themselves  in  the 
water. 

To  the  genera  which  up  to  Cuvier's  time  naturalists  had  reckoned 
among  the  Cetacca,  he  adds  those  which  had  formerly  been  con- 
founded with  the  Walruses,  and  which  form  his  first  family,  namely, — 

The  Herbivorous  Cetaceans. 

The  teeth  of  these  have  a  flat  crown,  which,  Cuvier  remarks, 
determines  their  mode  of  life,  leading  them  often  to  leave  the  water 
to  creep  and  feed  on  the  bank :  these  have  two  teats  on  the  breast, 
and  hairy  moustaches;  two  circumstances,  he  observes,  which  when 
they  have  been  seen  from  a  distance,  with  their  heads  raised  vertically 
out  of  the  water,  have  given  them  some  resemblance  to  women  or 
men,  and  have  probably  given  origin  to  the  stories  of  some  travellers 
who  pretend  that  they  have  seen  Tritons  and  Syrens.  Although  in 
the  cranium  the  bony  nostrils  open  upwards,  they  are  only  pierced  in 
the  skin  at  the  end  of  the  muzzle.  Their  stomach  is  divided  into 
four  pouches,  two  of  which  are  lateral ;  and  they  have  a  great  csecum. 

Cuvier  divides  the  Herbivorous  Celacea  into — 

1st,  The  Lamantins,  or  rather  Manatees  (Manatus,  Cuv.)  ;  2nd,  the 
Dugongs,  Lacep.  (Halicore,  111.);  3rd,  the  Stelleres,  Cuv.  (Rytina,  111.). 

Cuvier's  second  family  of  this  order  consists  of— 

The  Ordinary  Cetaceans. 

These  are  distinguished  from  the  preceding  by  the  singular  appa- 
ratus which  has  procured  for  them  the  French  name  of  Souffleurs,  or 
Blowers.  As  they  take,  together  with  their  prey,  says  Cuvier,  large 
volumes  of  water  into  their  very  spacious  mouth,  there  was  a  necessity 
for  some  outlet  to  get  rid  of  it ;  it  passes  across  the  nostrils  by  means 
of  a  particular  disposition  of  the  velum  palati,  and  is  collected  in  a 
sac  placed  at  the  external  orifice  of  the  cavity  of  the  nose,  whence  it 
is  driven  out  with  violence  by  the  compression  of  powerful  muscles 
by  a  narrow  aperture  pierced  at  the  top  of  the  head.  Thus  it  is, 
adds  Cuvier,  that  they  produce  those  jets  d'eau  which  cause  them  to 
be  seen  from  afar  by  voyagers. 

He  further  observes  that  their  nostrils,  inoessantly  traversed  by 
floods  of  salt  water,  could  not  be  lined  with  a  membrane  sufficiently 
delicate  for  the  perception  of  odours.  The  whales  therefore  are 
without  those  projecting  laminoe  which  are  to  be  found  in  other 
animals ;  the  olfactory  nerve  is  wanting  in  many,  and  if  any  of  them 
enjoy  the  sense  of  smelling  they  must  have  it  veiy  much  obliterated. 
Their  larynx,  of  pyramidal  form,  penetrates  into  the  back  nostrils  for 
the  reception  of  the  air,  and  for  the  purpose  of  conducting  it  to  the 
lungs,  without  any  necessity  on  the  part  of  the  animal  to  lift  its 
head  and  mouth  out  of  the  water  :  there  are  no  projecting  larninaj  in 
their  glottis,  and  their  voice  must  be  reduced  to  simple  bellowings. 
They  have  no  vestige  of  hair,  but  their  body  is  covered  with  a  smooth 
skin,  under  which  lies  the  thick  blubber  abounding  in  oil,  and  the 
principal  object  for  which  they  are  sought.  Their  teats  are  near  the 
anus,  and  they  are  unable  to  seize  anything  with  their  fins.  Their 
stomach  has  five,  and  sometimes  as  many  as  seven,  distinct  pouches. 
In  lieu  of  a  single  spleen  they  have  many  small  and  globular  ones  ; 
those  which  have  teeth  have  them  conical,  and  similar  to  each  other. 
They  do  not  masticate  their  food,  but  swallow  it  rapidly.  Two  small 
bones,  suspended  in  the  flesh  near  the  anus,  are  the  only  vestiges  of 
posterior  extremities.  Many  have  on  the  back  a  vertical  fin  of  a 
tendinous  substance,  but  not  sustained  by  bone.  Their  flattened  eyes 
have  a  thick  and  solid  sclerotic ;  their  tongue  has  only  smooth  and 
soft  integuments. 

Cuvier  divides  this  group  into  two  small  tribes  :  1,  those  whose 
head  bears  the  ordinary  proportion  to  the  body  ;  and  2,  those  which 
have  the  head  disproportionately  great. 

1st  Tribe. 

Genera : — 1.  Delphinus,  Linn.,  with  the  sub-genera  Dclpldnus, 
Cuv. ;  Phoccena,  Cuv. ;  Dclphinapterus,  Laoep. ;  and  Hyperoodon, 
Lace'p. 

2.  Monodon,  Linn. 

2nd  Tribe. 

These  Cetaceans  have  the  head  so  large,  that  it  is  either  a  third  or 
one-half  of  the  length  of  the  body  ;  but  neither  the  cranium  nor  the 
brain  participates  in  this  disproportion,  which  is  entirely  due  to  an 
enormous  development  of  the  bones  of  the  face. 

Genera  : — 1.  Physeter,  Linn,  (the  true  Cachalots) ;  with  the  sub- 
genus Physeter,  Lacdp.  (Cachalots  with  a  dorsal  fin). 

2.  Balcena,  Linn.  (Whalebone  Whales)  ;  with  the  sub-genera  con- 
taining the  Baloznopterm  of  Lacdpede  :  namely,  the  Balcenopterw  with 
a  smooth  belly  ;  and  the  Balcenoptcrce  with  a  plaited  belly,  commonly 
termed  Rorquals.    (' Regne  Animal.') 

The  following  synopsis  of  the  families  of  Celacea  is  taken  from  the 
'Catalogue  of  the  British  Museum,'  by  Dr.  J.  E.  Gray. 

Sub-Order  CETE. 
Skin  smooth,  bald.    Teats  2,  inguinal.    Limbs  clawleBS.  Pore- 
limbs  fin-shaped;  hinder  united,  forming  a  forked  horizontal  tail. 
Nostrils  enlarged  into  blowers.    Carnivorous.  ] 


Family  1st.  BAL.ENiD.fi. 
Nostrils  2,  separate,  longitudinal.    Palate  with  baleen.    Jaw  tooth- 
less.   Head  very  large. 
Genus  I.  Balcena. 

Species  1.  B.  mysticetus,  Right  Whale. 

2.  B.  marginata,  Western  Australian  Whale, 

3.  B.  australis,  Cape  Whale. 

4.  B.  Japonica,  Japan  Whale. 

5.  B.  antarctica,  New  Zealand  Whale. 

6.  B.  gibbosa,  Scrag- Whale. 
Genus  II.  Mcgaptera,  Humpbacked  Whales. 

Species  7.  M.  longimana,  Johnston's  Hump-Backed 
Whale. 

8.  M.  Americana,  Bermuda  Hump-Back. 

9.  M.  Poeskop,  Cape  Hump-Back. 
10.  M.  Kuzira,  the  Kuzira. 

Genus  III.  Balwnoptera. 

Species  11.  B.  rostrata,  Pike- Whale. 
Genus  IV.  Physalus. 

Species  12.  P.  Antiquorum,  Razor-Back. 

13.  P.  Boops. 

14.  P.  Sibbaldii. 

15.  P.  fasciatus,  Peruvian  Finner. 

16.  P.  Iwasi,  Japan  Finner. 

17.  P.  antarcticus, 

18.  P.  Brasiliensis. 

19.  P.  australis,  Southern  Finner. 

Family  2nd.    Catodontid.e,  or  Phtseterid^. 
Nostrils  2,  separate,  longitudinal.    Palate  smooth.    Lower  jaw 
toothed.    Head  very  large. 

Genus  I.  Catodon,  Spermaceti  Whales. 

Species  20.  C.  macrocephalue,  Northern  Sperm- Whale. 

21.  C.  Colueti,  Mexican  Sperm-Whale. 

22.  C.  polycyphus,  South  Sea  Sperm-Whale. 
Genlts  II.  Kogia,  Short-Headed  Whales. 

Species  23.  K.  brcviceps,  Short-Headed  Whale. 
Genus  III.  Physeter. 

Species  24.  P.  Tursio,  the  Black  Fish. 

Family  3rd.    Delphinil\e  (Dolphins). 
Nostrils  united,  luuatc,  trausverse.    Palate  smooth.    Jaws  toothed, 
rarely  deciduous.    Head  moderate. 
Genus  I.  Hyperoodon. 

Species  25.  H.  Butzkoflf,  Bottle-Head. 

26.  H.  rostratum,  Beaked  Hyperoodon. 

27.  //.  Doumetii,  Corsican  Hyperoodon. 

28.  H.  Hesmarestii,  Desmarest's  Hyperoodon. 

29.  H  latifrons. 

Genus  II.  Ziphius. 

Species  30.  Z.  Sowerbiensis. 

31.  Z.  Stchellensis,  Sechelle  Ziphius. 
Genus  III.  Delphinorhy.ichus. 

Species  32.  B.  micropterus,  Blainville's  Whale. 
Genus  IV.  Monodon. 

Species  33.  M.  monoceros,  the  Narwhal. 
Genus  V.  Beluga. 

Species  34.  B.  Catodon,  Northern  Beluga. 
35.  B.  Kingii,  Australian  Beluga. 
Genus  VI.  Neomeris. 

Species  36.  N.  Phoccenoides,  Neomeris. 
Genus  VII.  Phocana. 

Species  37.  P.  communis,  Common  Porpoise. 
Genus  VIII.  Grampus. 

Species  38.  G.  Omieri,  Cuvier's  Grampus. 

39.  G.  Rissoanus,  Risso's  Grampus. 

40.  G.  Richardsonii. 

41.  G.  Sakamata. 
Genus  IX.  Globiocephalus. 

Species  42.  G.  Svineval,  Pilot- Whale. 

43.  G.  intermedins,  the  Black  Fish. 

44.  G.  affinis,  Smaller  Pilot- Whale. 

45.  G.  Sieboldii,  Naiso  Gota.  . 

46.  G.  macrorhynchue,  South-Sea  Black  Fishi 

Genus  X.  Orca. 

Species  47.  0.  gladiator,  Killer. 

48.  0.  crassidens,  Lincolnshire  Killer. 

49.  0.  Capcnsis,  Cape  Killer. 

50.  O.  intermedia,  Small  Killer. 
Genus  XI.  Lagcnorhynchus. 

Species  51.  L.  leucoplewrus,  White-Sided  Bottlenose. 

52.  L.  albirostris,  White-Beaked  Bottlenosei- 

53.  L.  Electra,  the  Electra. 

54.  L.  cceruleo  albus. 

55.  L.  Asia,  the  Asia. 

66.  L.  acutus,  Eschrioht's  Dulphiu* 

57.  L.  claneulus. 

58.  L.  Thicolca. 
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Genua  XII.  Delphinaptcrus. 

Species  59.  B.  Peronii,  Feron's  Dolphin. 
60.  B.  borealis. 
Genus  till.  Belphinus. 

Species  61.  B.  ffeavisidii,  Hastated  Dolphin. 

62.  B.  obscurus,  Dusky  Dolphin. 

63.  B.  compressicauda,     Compressed  -  Tailed 

Dolphin. 

64.  B.  Tursio,  Bottlenose  Dolphin. 

65.  B.  Abusalam,  the  Abusalam. 

66.  B.  Eutropia,  the  Eutropia. 

67.  B.  Eurynome,  the  Eurynome. 

68.  B.  Metis,  the  Metis. 

69.  B.  Cymodoce,  the  Cymodoce. 

70.  B.  Boris,  the  Doris. 

71.  B.  frenatus,  Bridled  Dolphin. 

72.  B.  Clymene. 

73.  B.  Styx,  the  Styx. 

74.  B.  Euphrosyne,  the  Euphrosyne. 

75.  B.  Alope,  the  Alope. 

76.  B.  microbrachium. 

77.  B.  dubius. 

78.  B.  loriger. 

79.  D.  Belphis,  the  Dolphin. 

80.  B.  Janira,  the  Janira. 

81.  B.  Novce  Zealandice,  New  Zealand  Dolphin. 

82.  B.  Forsteri,  Forster's  Dolphin. 

83.  B.  Sao,  the  Sao. 

84.  B.  longirostris,  Cape  Dolphin. 

85.  B.  microps,  Small-Headed  Dolphin. 

Genas  XIV.  Stcno. 

Species  86.  S.  Malayanus,  Malay  Dolphin. 

87.  S.  frontatus,  Fronted  Dolphin. 

88.  S.  compressus,  Narrow-Beaked  Dolphin. 

89.  S.  attenuatus,  Slender-Beaked  Dolphin. 

90.  S.  fuscus,  Cuban  Steno. 

91.  S.  rostratus,  Beaked  Dolphin. 
Genus  XV.  Pontoporia. 

Species  92.  P.  BlainvilLii,  the  Pontoporia. 
Genus  XVI.  Inia. 

Species  93.  /.  Geoffroyii,  the  Inia. 
Genus  XVII.  Platanista. 

Species  94.  P.  Gangetica,  the  Sou  Sou. 

Sub-Order  SIRENIA. 
Skin  rather  hairy.    Whiskers  rigid.     Limbs  clawed.     Teats  2, 
Sectoral.    Nostrils  2,  apical.  Herbivorous. 

Family  Manatidje. 
Grinders  none,  or  flat  crowned.    Front  of  jaws  covered  with  horn. 
Genus  XVIII.  Manatus. 

Species  95.  M.  australis,  the  Manatee. 

96.  M.  Senegal  ens  is,  the  Lamantin. 
Genus  XIX.  Ealicore. 

Species  97.  //.  Bugong,  Indian  Dugong. 

98.  H.  Tabernaculi. 

99.  H.  australis. 

Genus  XX.  Rytina. 

Species  100.  R.  gigas,  Morskaia  Korova. 

The  following  is  M.  F.  Cuvier's  arrangement  of  the  Cctacea,  to 
which,  and  that  of  Baron  Cuvier,  we  shall  principally  refer  when 
■speaking  of  the  anatomy  of  these  creatures. 

Tribe  1. 

Phytophaqa  (Vegetable-feeding). 
Teeth  of  different  kinds ;  molars  with  flattened  crowns,  corre- 
sponding to  the  vegetable  nature  of  their  food.  Mammpc  two, 
pectoral.  Lips  provided  with  stiff  bristles.  External  nostrils  always 
two,  situated  at  the  extremity  or  upper  part  of  the  rostrum,  which  is 
obtuse. 

Genera :  Manatus,  Cuv. ;  Halicore,  Cuv. ;  Rytina,  111. 

Tribe  2. 
Zoophaga  (Animal-feeding). 
Teeth  of  one  kind  or  wanting,  not  adapted  for  mastication. 
Mammse  two,  pudendal.    External  nostrils  double  or  single,  situated 
in  the  tc?  of  the  head. 

A.  With  the  head  of  moderate  size. 

Family  Belphinidw. 

Teeth  in  both  jaws,  all  of  simple  structure,  and,  generally, 
conical  form.    No  csecum. 

Genera:  Belphinorhynchus ;  Delphinus;  Inia;  Phocozna. 

M.  F.  Cuvier  is  of  opinion  that  the  following  genera  seem  to  form 
•the  types  of  as  many  distinct  families  of  Zoophagous  Cetaceans. 

Genera  :  Monodon  ;  Hyperoodon  ;  Platanista. 


P.  With  the  head  of  immoderate  size,  equalling  one-third  the 
length  of  the  body. 

Family  1.  Catodontida. 
Teeth  numerous,  conical,  but  developed  only  in  the  lower  jaw. 
External  nostrils  or  blow-holes  confluent.    No  caecum. 
Genera  :  Catodon  ;  Physeter. 

Family  2.  Balcenidae. 
No  teeth ;  their  place  supplied  by  the  plates  of  baleen,  or  whalebone, 
attached  to  the  upper  jaw.    Blow-holes  distinct.    A  caecum. 

Genera :  Balcenoptera;  Balcena.  ('  Histoire  Naturelle  des  Cdtace's,'  &c.) 

On  the  arrangement  and  remarks  of  the  two  Cuviers,  Dr.  J.  E.  Gray 
makes  the  following  criticism.  After  referring  to  Lacdpede's  classi- 
fication, he  says  : — 

"  Cuvier,  dissatisfied  with  this  state  of  things,  in  his  '  Ossemena 
Fossiles'  examined  the  various  documents  and  consulted  the 
authorities  which  had  been  used  by  Lacepede  ;  but  he  appears  to  have 
undertaken  the  work  with  a  predisposition  to  reduce  the  number  of 
species  which  his  predecessor  had  described  to  the  smallest  number. 
Thus,  he  concludes  that  there  are  only  eleven  species  of  Dolphins,  one 
Narwhal,  one  Hyperoodon,  one  Cachalot  or  Sperm-Whale ;  and  he 
appears  to  think  there  are  only  two  Whalebone  Whales — the  Bight 
Whale  and  the  Finner.  To  make  this  reduction  :  First,  he  believes 
that  the  Hump-Backed  Whale  of  Dudley  is  only  a  whale  that  has  lost 
its  fin,  not  recognising  that  the  Cape  Rorqual,  which  he  afterwards 
described  from  the  fine  skeleton  now  shown  in  the  inner  court  of  the 
Paris  Museum  is  one  of  this  kind.  Secondly,  that  the  Black  Fish  and 
the  Sperm-Whale  are  the  same  species,  an  error  which  must  have 
arisen  from  his  not  having  observed  that  Sibbald  had  figured  the 
former,  for  he  accuses  Sibbald  of  twice  describing  the  Sperm-Whale; 
and  when  he  came  to  Schreiber's  copy  of  Sibbald' s  figure,  he  thinks 
the  figure  represents  a  dolphin  which  had  lost  its  upper  teeth,  over- 
looking the  peculiar  form  and  posterior  position  of  the  dorsal  fin,  and 
the  shape  of  the  head,  which  is  unlike  that  of  any  known  dolphin. 
This  mistake  is  important,  as  it  vitiates  the  greater  part  of  Cuvier's 
criticism  on  the  writings  of  Sibbald,  Artedi,  and  others,  on  these 
animals.  Unfortunately  these  views  have  been  very  generally  adopted 
without  re-examination.  But  in  making  these  remarks,  it  is  not  with 
the  least  desire  to  underrate  the  great  obligation  we  owe  to  Cuvier 
for  the  papers  above  referred  to ;  for  it  is  to  him  that  we  are  indebted 
for  having  placed  the  examination  of  the  whales  on  its  right  footing, 
and  for  directing  our  inquiries  into  the  only  safe  course  on  these  animals 
which  only  fall  in  our  way  at  distant  periods,  and  generally  under  very 
disadvantageous  circumstances  for  accurate  examination  and  study. 

"M.  F.  Cuvier's  'Cetacea'  (Paris,  1836)  is  little  more  than  an 
expansion  of  his  brother's  essays,  with  a  compiled  account  of  the 
species ;  but  he  has  consulted  with  greater  attention  the  works  of 
Sibbald  and  Dudley ;  has  some  doubts  about  the  finned  Cachalots 
being  the  same  as  the  Sperm-Whale  (p.  475),  but  at  length  gives  up 
the  subject.  He  has  found  that  the  Hump-Backed  Whale  is  evidently 
a  Rorqual  (p.  305),  but  does  not  record  it  as  a  species,  nor  recognise 
it  as  the  Cape  Rorqual,  nor  as  Dr.  Johnston's  Whale  :  the  latter  he 
incorrectly  considers  the  same  as  B.  Physalus.  He  combines  together 
as  one  species  Quoy's  Shoi-t-Finned  Rorqual  of  the  Falkland  Islands, 
with  Lalande's  Long-Finned  Whale  of  the  Cape  (p.  352).  He  is  in 
great  doubt  about  the  hump  of  the  Cachalots  (p.  279)  :  his  remarks 
on  that  subject,  and  on  the  Cachalots  of  Sibbald,  show  how  dangerous 
it  is  for  a  naturalist  to  speculate  beyond  the  facts  before  him." 

Before  giving  any  account  of  the  natural  history  of  the  species  of 
Whales,  we  shall  make  some  remarks  on  their  general  structure  and  or- 
ganisation. First  we  shall  speak  of  the  structure  of  the  skeleton  in  the 
Phytophagous  Cetaceans — of  which  the  Lamantin,  or  Manatee,  is 
an  example.  The  nasal  bones  in  the  skull  of  the  Manatee  are  very 
small,  almond-shaped,  separated  from  each  other,  and  let  in  on  each 
side  in  a  notch  of  the  frontal  bone.  The  result  of  this  conformation 
is  a  very  large  aperture  of  the  bony  nostrils.  The  rest  of  the  bones 
of  the  nose  are  nevertheless  replaced  by  cartilages,  so  that  in  the 
living  animal  the  opening  of  the  nostrils  is,  as  ordinarily,  at  the  end 
of  the  muzzle.  The  intermaxillary  bones  carry  no  teeth  in  the  adult, 
nor  at  any  period  of  life,  except  during  the  first  days  of  embryonic 
existence ;  they  are  notwithstanding  very  much  extended  longitudi- 
nally, and  they  re-ascend  along  the  edge  of  the  nostrils  to  above  the 
region  of  the  eye.  The  orbits  are  very  much  advanced  and  very  pro- 
jecting. The  suborbital  hole  is  pierced  in  the  re-entering  angle  formed 
by  the  projecting  frame  of  the  orbit  with  the  anterior  part  of  the 
maxillary  bone,  so  that  it  is  not  perceptible  when  the  cranium  is  seen 
in  profile.  This  projection  of  the  orbit  causes  the  distance  between 
the  lower  external  border  of  the  zygomatic  portion  of  the  intermaxil- 
lary bone  and  the  teeth  to  be  greater  than  the  width  of  the  palate. 
The  frontal  bones,  whose  anterior  branches  are  much  separated,  in 
order  that  they  may  embrace  the  aperture  of  the  nostrils  and  form 
the  walls  of  the  orbits,  give  off  each  an  obtuse  postorbital  apophysis. 
The  cheek-bone  extends  throughout  the  lower  half  of  the  orbit  on 
the  orbital  apophysis  of  the  maxillary  bone,  and  thus  borders  the 
whole  of  the  orbit  anteriorly ;  it  gives  off  a  postorbital  inferior  apo- 
physis. A  very  small  lachrymal  bone  is  let  in  at  the  anterior  angle 
between  the  frontal,  the  jugal,  and  the  maxillary,  which  intervenes 
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at  this  point  between  the  lachrymal  and  the  jugal  bones.  A  little 
lower  down,  in  a  depression,  is  pierced  the  hrge  suborbital  hole,  which 
is  thus  carried  farther  backward  than  the  edge  of  the  orbit,  and  cannot 
give  place  to  any  canal.  The  dental  part  of  the  maxillary  is  more 
inward  than  the  orbit,  so  that  the  interior  part  of  the  wall  of 
this  cavity  is  formed  by  a  flat  advancement  of  that  bone.  The  zygo- 
matic apophysis  of  the  temporal  bone  is  thicker  than  in  any  other 
animal,  but  the  rest  of  the  bone  is  moderate ;  it  contributes  to  form 
the  sides  of  the  occipital  crest,  and  leaves  above,  between  it  and  the 
superior  and  lateral  occipitals,  a  space  which  permits  the  petrous  bone 
to  be  seen.  The  two  crests  which  limit  the  temporal  fossa  above  run 
in  a  nearly  parallel  direction,  and  do  not  unite  in  a  single  line,  as  in 
the  greater  part  of  the  Carnivora.  In  the  adult  there  is  only  a  single 
unequal  parietal  bone,  which  enters  largely  into  the  temple ;  but  in 
the  foetus  there  are  two,  completely  separated  by  a  double  inter- 
parietal ;  these  four  bones  however  speedily  unite,  not  only  with  each 
other,  but,  what  is  singular,  with  the  upper  occipital,  even  before  the 
other  parts  of  the  occipital  are  united.  The  plane  of  the  occipital  is 
inclined  from  before  backwards,  and  from  above  downwards,  and  the 
occipital  crest  makes  an  obtuse  angle  ;  there  is  no  vestige  of  a  mastoid 
apophysis.  Below,  the  intermaxillaries  form  the  point  of  the  muzzle, 
occupying  nearly  the  fourth  of  the  palate,  and  surrounding  a  large 
incisive  hole,  which  is  single,  because  they  have  no  internal  apophysis. 
Very  young  Manatees  have  a  small  tooth  in  each  of  their  intermaxil- 
laries, thus  completing,  Cuvier  observes,  their  analogy  with  the  Dugongs. 
He  observed  this  in  the  foetus,  but  he  remarks  that  the  tooth  disappears 
at  a  very  early  period.  The  jaws  commence  a  little  behind  the  sub- 
orbital hole,  which,  from  the  disposition  of  the  orbits,  is  found  nearly 
at  their  level.  The  palatine  bones  advance  in  a  narrow  and  obtuse 
point,  occupying  nearly  a  fourth  of  the  palate,  and  contribute  to  the 
formation  of  two  large  pterygoid  wings,  whose  body  is  in  other 
respects  almost  entirely  sphenoidal,  and  does  not  separate  itself  from 
the  body  of  the  posterior  sphenoid  even  in  the  foetus.  The  temporal 
alas  of  the  sphenoid  remain  distinct  much  longer.  The  palatine  bone 
shows  itself  in  the  temple  by  a  narrow  tongue-shaped  process,  between 
the  maxillary  on  one  side  and  the  anterior  sphenoid  and  the  frontal 
on  the  other ;  but  its  continuity  is  partially  hidden  by  the  dental 
portion  of  the  maxillary  bone,  which  is  continued  backwards  to  the 
wing  of  the  sphenoid,  which  it  touches  without  articulation.  The 
anterior  sphenoid  also  only  shows  itself  in  the  temple  by  a  narrow 
tongue-shaped  process,  but  much  shorter  than  that  of  the  palatine. 
It  does  not  reach  the  parietal  bone,  and  the  orbital  wing  of  the  sphenoid 
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touches  the  frontal.  The  body  of  the  basilary  bone  and  that  of  the  two 
Bphenoids  are  conjoined  with  each  other  and  with  the  cribriform  plate 
of  the  ethmoidal  bone,  considerably  before  the  basilary  unites  with 


nearly  flat  sufaces,  as  in  all  the  Herbivora.  The  ascending  ramus  is 
very  wide,  and  its  posterior  angle  rounded.  The  coronoid  apophysis  is 
directed  forwards,  and  truncated  nearly  into  a  hatchet-shape.  The 
region  of  the  symphysis  is  thick  and  elongated  anteriorly.  The  whole 
portion  that  supports  the  gum  is  perforated  with  small  holes.  The 
holes  for  the  exit  of  the  lower  maxillary  are  very  large.  The  lateral 
and  dental  portions  of  the  lower  jaw  are  very  large  and  rounded. 

The  shoulder-blade  id  nearly  semi-elliptical ;  its  lower  line  being 
almost  straight,  and  answering  to  the  great  axis  of  the  ellipse  :  the 
spine  occupies  only  the  anterior  half  of  the  bone.  Its  greatest  pro- 
jection is  near  its  root ;  it  is  prolonged  forwards  into  a  pointed  acromion, 
which  ascends  a  little  obliquely,  and  which  has  the  air  of  terminating 
by  an  articular  facet.  There  are  no  clavicles.  A  strong  blunt  tubercle 
occupies  the  place  of  the  coracoid  process.  The  humeral  surface  is  a 
little  higher  than  it  is  wide,  and  very  concave.  The  upper  part  of  the 
humerus  is  also  very  convex ;  its  external  tuberosity  is  very  projecting. 
The  bicipital  groove  is  not  deep,  but  there  remains  a  deep  canal 
between  the  internal  tuberosity  and  the  articular  head ;  the  deltoidean 
crest  is  but  little  marked.  The  lower  head  is  a  rather  oblique  simple 
pulley,  ascending  at  the  internal  edge.  Its  width  is  not  greater  than 
its  autero-posterior  diameter.  The  internal  condyle  projects  much 
more  than  the  other  backwards.  The  ulna  and  radius,  which  are 
rather  short  in  proportion  to  their  stoutness,  and  still  more  so  with 
reference  to  the  size  of  the  animal,  are  joined  together  by  their  two 
extremities.  Their  upper  articulation  corresponds  to  the  pulley  of 
the  humerus ;  the  head  of  the  radius  is  wider  than  it  is  high,  and, 
even  when  not  conjoined,  is  incapable  of  executing  rotation ;  in 
which  circumstance  the  Manatee  differs  still  more  widely  from  the 
Seals,  to  approximate  itself  to  the  Herbivora.  The  radius  has  below, 
at  its  external  surface,  two  pointed  crests.  There  are  only  six  carpal 
bones  ;  the  pisiform  bone  is  wanting,  and  the  trapezium  and  trapezoid 
are  united  into  a  single  bone,  which  is  articulated  at  once  with  the 
metacarpal  bone  of  the  thumb  and  of  the  fore  finger.  The  analogue 
of  the  os  magnum  responds  to  those  of  the  fore  and  middle  fingers. 
The  unciform  bone  responds  to  the  middle,  ring,  and  little  fingers, 
which  last  articulates  itself  at  the  same  time  with  the  cuneiform  bone 
of  the  first  row.  Each  of  these  bones  has  also  in  the  Manatee  its 
particular  character.  The  pisiform  bone,  Cuvier  observes,  is  also 
wanting  in  the  Dolphins,  and  is  very  small  in  the  Seals  and  Sloths, 
whilst  it  is  very  long  in  the  animals  which  make  much  use  of  their 
fore  feet  for  seizing  or  progression.  The  metacarpal  bones  are  flat 
above  and  carinated  below ;  that  of  the  thumb,  which  has  no  pha- 
langes to  support,  terminates  in  a  point ;  the  others  are  enlarged  at 
their  lower  extremity.  That  of  the  little  finger  is  longer  and  the 
most  enlarged  of  all.  The  ring-finger,  on  the  contrary,  is  that  which 
has  the  longest  phalanges ;  but  those  of  the  little  finger  are  flatter  and 
wider.  All  the  articular  surfaces  of  the  phalanges  are  rather  full, 
and  must  possess  but  little  mobility. 

There  are  only  6  cervical  vertebra,  all  very  short.  The  annular 
portion  of  the  third,  the  fourth,  and  the  fifth  is  incomplete.  The 
transverse  apophyses  of  the  fourth,  fifth,  and  sixth  are  pierced  with  a 
hole  ;  they  are  all  simple.  There  are  16  ribs  and  16  dorsal  vertebras ; 
the  spinous  apophyses  of  which  last  are  moderately  elevated  and 
inclined  backwards.  Counting  from  the  sixth  dorsal,  there  is  on  the 
ventral  surface  of  their  body  a  small  sharp  crest.  The  two  succeeding 
vertebra  may  be  called  lumbar,  and  then  there  would  be  22  caudal. 
Thus  there  are  in  all  46  vertebra.  Under  the  joint  of  the  first  eleven 
caudal  vertebra  are  articulated  small  chevron  bones,  as  in  the  greater 
part  of  quadrupeds  which  have  a  powerful  tail.  The  transverse 
apophyses  of  the  vertebra  of  the  tail  are  very  large,  especially  in  the 
first,  but  the  spinous  processes  are  inconsiderable ;  which  accords, 
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the  lateral  occipitals.  The  area  of  the  section  of  the  cranium  is 
nearly  half  of  that  of  the  face ;  it  is  singularly  high,  especially  before, 
in  proportion  to  its  length.  The  frontal  bones  are  there  nearly 
vertical ;  the  cribriform  plates  are  found  below  the  anterior  surface  ; 
they  are  small,  not  much  pierced  with  holes,  and  scarcely  sunk.  The 
crista  galli  is  prolonged  more  backwards  than  they  are.  There  is  no 
sella  ;  the  whole  base  is  imited  ;  the  median  fossa?  hardly  depressed. 
The  analogous  hole  of  the  spheno-palatine  is  large,  and  entirely  in  the 
palatine  bone.  The  optical  foramen  is  small  and  in  the  form  of  a 
eanal ;  the  spheno-orbital,  which  comprises  also  the  rotundum,  is 
rather  large  and  of  an  oval  form  ;  the  foramen  ovale  is  a  notch  of  the 
border  of  the  posterior  sphenoid,  completed  by  the  tympanic  bone; 
the  condyloidean  foramen  is  very  small,  and  forms  a  notch  in  the 
lateral  occipital    The  articulation  of  the  lower  jaw  is  formed  by 


Cuvier  remarks,  with  the  depressed  form  of  the  tail-fin,  to  prove  that 
the  Manatee  swims  by  a  vertical  movement  of  the  tail.  The  ribs  are 
singularly  stout  and  thick ;  their  two  edges  are  rounded,  and  they  arc 
as  convex  internally  as  externally. 

The  connections  of  the  bones  of  the  skull  of  the  Dugong,  &c.  are, 
Cuvier  observes,  nearly  the  same  as  in  the  Manatee.  To  change,  he 
adds,  the  head  of  the  latter  to  that  of  the  Dugong,  it  would  suffice  to 
render  more  convex  and  elongate  the  intermaxillary  bones  to  make 
room  for  the  tusks,  and  to  curve  the  symphysis  of  the  lower  jaw- 
downwards  so  as  to  make  it  conform  to  the  inflection  of  the  upper 
jaw.  The  muzzle  would  then  assume  the  form  that  it  has  in  the 
Dugong,  and  the  nostrils  would  be  raised  as  they  are  in  that  animal. 
In  a  word,  says  Cuvier,  one  might  say  that  a  Manatee  is  ony  a 
Dugong  whose  tusks  are  not  developed. 
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The  enormous  development  of  the  intermaxillary  bones  of  the 
Dugong  carries  up  the  aperture  of  the  bony  nostrils  much  higher  than 
in  the  Manatee,  and  it  is  situated  at  the  superior  part  of  the  head  in 
the  middle  of  its  length  and  directed  upwards,  its  form  being  a  large 
oval  as  in  the  Manatee  of  Senegal.    The  whole  skull,  and  particularly 
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the  frontal  bones,  are  for  the  same  reason  much  shorter  in  proportion 
than  in  the  Manatee.  The  branches  of  the  frontal  bone  which  form 
the  upper  part  of  the  orbit  are  more  delicate  and  more  rugose.  The 
maxillary  portion  which  serves  as  a  floor  for  the  orbit  is  narrower ; 
the  jugal  bone  in  turning  to  form  the  anterior  and  inferior  edge  of  the 
orbit  is  more  compressed  and  directed  more  downwards.  There  is 
also  a  lachrymal  bone  in  the  anterior  angle  more  considerable  than  in 
the  Manatee,  but  equally  without  any  hole.  The  zygomatic  apophysis 
of  the  temporal  bone  is  more  delicate  and  more  compressed.  The 
connections  of  the  bones  of  the  cranium  are  the  same,  but  at  the 
inferior  surface  the  basilary  bone  is  united  with  the  lateral  occipitals 
rather  than  with  the  posterior  sphenoid.  A  very  great  solution  of 
continuity  is  seen  in  the  bottom  of  the  orbit  and  of  the  temple,  and 
establishes  in  the  skeleton  an  extensive  communication  between  these 
two  fossse  and  that  of  the  nostrils ;  it  is  intercepted  between  the 
maxillary,  the  frontal,  the  anterior  sphenoid,  and  the  palatine  bones. 
The  continuity  of  the  temporal  portion  of  the  palatine  with  the  rest 
of  the  bone  is  not  here  concealed,  as  in  the  Manatee,  by  a  production 
of  the  maxillary  bone.  The  occiput  is  narrower  and  its  crest  less 
marked  than  in  the  Manatee;  the  frame  of  the  tympanum  is  also 
narrower  and  more  delicate,  but  the  bone  of  the  ear  is  disposed  nearly 
in  the  same  way,  and  is  let  in  between  the  same  bones.  There  also 
remains  in  the  skeleton  a  large  empty  space  between  that  bone,  the 
basilary,  and  the  anterior  sphenoid.  Within  the  cranium  there  is  no 
bony  tentorium ;  the  cribriform  fossa  i3  reduced  to  two  simple 
depressions  very  much  separated  from  each  other,  and  which  terminate 
anteriorly  by  two  or  three  small  holes.  There  is  no  sella  Turcica. 
The  optic  aperture  is  a  long  narrow  canal.    The  lower  jaw  is  of  a 
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height  corresponding  with  the  curvature  and  length  of  the  intermaxil- 
lary bones.  This  part  shows  in  the  adult  the  remains  of  three  or  four 
alveoli  on  each  side. 

The  atlas  is  very  similar  to  that  of  the  Manatee  ;  the  axis  the  same. 
The  five  other  cervical  vertebrae  are  very 'delicate,  but  not  conjoined. 
There  are  18  dorsal  vertebra,  the  spinous  apophyses  of  which  are 
arranged  nearly  in  a  straight  line.  Counting  from  the  ninth,  the  ribs 
do  not  attach  their  head  between  two  vertebras,  but  only  to  the  same 
vertebra,  to  the  transverse  apophysis  of  which  they  are  articulated. 
The  ribs  are  not  nearly  so  stout  as  in  the  Manatee,  but,  notwithstanding, 
the  first  are  still  very  thick  and  have  their  edges  blunt.  After  the 
18  dorsal  vertebras  come  27,  and  perhaps  more,  whose  spinous  apo- 
physes diminish  progressively.  In  the  lumbar  vertebras  the  transverse 
apophyses  are  veiy  long ;  afterwards  they  diminish  by  degrees  on  the 
sides  of  the  tail,  and  again  become  rather  longer  at  its  extremity, 
apparently  for  the  support  of  the  tail-fin.  It  would  seem  that  the 
first  three  only  belong  to  the  loins.  The  fourth  has  towards  its  extre- 
mity a  facet,  which  is  probably  destined  for  the  attachment  of  the 
pelvic  bones,  which  last  are  well  marked  in  the  Dugong.    They  are 


two  long  slender  bones,  which  have  some  resemblance  in  form  to  tha 
clavicles  of  man.  There  are  V-shaped  bones  articulated  under  tha 
interval  of  the  vertebras  after  that  which  comes  beyond  the  pelvis. 
They  diminish  by  degrees,  and  seem  to  terminate  altogether  under 
the  last  fourth  of  the  tail. 

The  shoulder-blade,  as  in  the  Manatee,  has  its  anterior  angle 
rounded,  the  posterior  angle  sharp,  and  carried  well  backwards ;  the 
posterior  border  very  oblique  and  slightly  concave.  Its  spine  is  pro- 
jecting, its  acromion  pointed,  but  much  less  elongated  than  in  the 
Manatee.  The  coracoid  process  is  much  more  pointed  than  in  that 
animal,  and  directed  forwards  and  a  little  inwards.  The  humerus  is 
much  stouter  and  shorter  than  in  the  Manatee ;  its  deltoid  crest  pro- 
jects more,  and  it  forms  with  the  great  tuberosity  a  rhomboidal  pro- 
tuberance. The  bones  of  the  fore-arm  are  rather  longer  in  proportion 
than  those  of  the  Manatee,  but  their  form  is  the  same,  and  they  are 
equally  conjoined  at  their  two  extremities.  There  are  only  four  carpal 
bones  ;  two  of  which  are  in  the  first  row,  one  for  the  radius,  the  other 
for  the  ulna  ;  and  two  in  the  second,  the  first  of  which  supports  the 
metacarpals  of  the  thumb  and  fore  finger,  and  the  second  those  of  the 
middle  and  ring-finger.  That  of  the  little  finger  bears  upon  the 
second  bone  of  the  second  row,  and  upon  that  of  the  first.  The 
thumb,  as  in  the  Manatee,  is  reduced  to  a  pointed  metacarpal.  The 
other  fingers  have  the  ordinary  number  of  phalanges,  the  last  of  which 
are  compressed  and  obtuse.    ('  Ossemens  Fossiles.') 

Professor  Owen,  in  his  '  Anatomy  of  the  Dugong'  ('  Zool.  Proc.,' 
1838),  remarks  that  after  the  excellent  and  elaborate  descriptions  of 
the  osteology  of  that  animal  by  Cuvier,  Ruppell,  and  others,  but  little 
remains  to  be  said  on  the  subject.  The  bones,  Professor  Owen 
observes,  are  chiefly  remarkable,  as  in  the  Manatee,  for  their  dense 
texture  and  the  non-development  of  medullary  cavities  in  them. 
This  reptile-like  condition  of  the  skeleton  is,  he  adds,  further  exempli- 
fied in  the  loose  connection  of  the  bones  of  the  head.  The  bones  are 
not  loaded  with  oil  as  in  the  true  Cetacea.  All  the  specimens  ex- 
amined by  the  Professor  presented  7  cervical  and  19  costal  vertebras, 
corresponding  to  the  19  pairs  of  ribs  ;  but  the  number  of  the  remaining 
vertebra)  exceeded  that  ascribed  to  the  Dugong  by  Home  and  Cuvier, 
there  being  at  least  30,  making  in  all  55.  Ruppell  assigns  to  tho 
Halicore  tabernaeuli  7  cervical,  19  dorsal,  3  lumbar,  3  pelvic,  and  27 
caudal  vertebras  ;  in  all  59.  Professor  Owen  found,  as  Ruppell  also 
describes,  that  the  first  four  pairs  of  ribs  reached  the  sternum  through 
the  medium  of  cartilages  ;  all  the  others  terminated  freely  in  the  mass 
of  abdominal  muscles  :  the  tenth  to  the  fifteenth  Professor  Owen  found 
the  longest,  and  the  last  the  shortest. 

The  Professor  points  out  that  the  affinity  of  the  Dugong  to  the 
Pachydermata  is  here  again  illustrated  by  the  great  number  of  the 
ribs.  The  lower  jaw  is,  he  observes,  articulated  to  the  cranium  by  a 
true  synovial  capsule,  reflected  over  cartilaginous  surfaces,  and  not, 
as  in  the  Carnivorous  Cetacea,  by  a  coarse  and  oily  ligamentous  sub- 
stance. In  treating  of  the  rudimental  pelvic  bones  of  the  Dugong, 
he  remarks  that  in  the  true  Cetacea  the  parts  analogous  to  the  ischia 
are  alone  present,  and  that  those  bones  serve  a  similar  purpose  in 
the  Dugong. 
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Zoophagous  Cetaceans. — The  skull  in  the  Dolphins  is  very  much 
elevated,  very  short  and  very  convex  behind.  The  occipital  crest  sur- 
rounds the  top  of  the  head,  and  descends  on  each  side  on  the  middle 
of  the  temporal  crests,  which  are  directed  much  more  backward  than 
it  is.  This  large  and  occipital  surface  is  formed  by  the  occipital,  the 
interparietal,  and  parietal  bones,  which  early  unite  into  one  piece. 
The  parietal  bones  descend  on  each  side  into  the  temple  between  the 
temporal  and  the  frontal  bones,  and  they  there  reach  the  posterior 
sphenoid  bone.  In  front  and  above,  the  parietals  terminate  behind 
the  occipital  crest,  and  the  maxillaries  approaching  on  their  side,  what 
appears  of  the  occipital  bone  externally  only  represents  a  very  narrow 
band,  which  traverses  the  skuH'from  right  to  left,  and  seems  to  dilate 
at  each  extremity  to  form  the  wall  of  each  orbit ;  but  on  raising  the 
maxillary  and  nearly  the  whole  of  the  anterior  surface  of  the  cranium, 
the  frontal  bone  will  show  itself-  much  larger  than  it  appears  to  be 
externally.  The  nasal  bones  are  two  rounded  tubercles  let  into  two 
fossas  of  the  middle  of  the  frontal,  and  in  front  of  which  the  nostrils 
are  sunk  vertically.  The  posterior  and  vertical  surface  of  these  nos- 
trils is  formed  by  the  cribriform  plate  of  the  ethmoid  bone,  but  it  has 
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very  few  hole* — three  or  four,  sometimes  less.  The  rest  of  the  inter- 
nalcontour  of  the  nostrils  belongs  to  the  maxillaries.  Their  septum 
is  the  vomer,  which  is  united  to  the  ethmoid  bone  as  ordinarily.  The 
maxillaries,  after  forming  the  long  muzzle,  and  arriving  in  the  neigh- 
bourhood of  the  orbits,  enlarge,  and  cover  with  a  wide  and  dilated 
band  the  ceiling  which  the  frontal  bone  gives  to  those  cavities,  and 
the  whole  anterior  surface  of  the  frontal  bone,  with  the  exception  of 
the  small  band,  which  they  suffer  to  appear  along  the  occipital  crest. 
They  also  touch  the  bones  of  the  nose.  The  two  mtermaxillaries 
form  the  external  and  anterior  border  of  the  nasal  aperture,  and 
descend  upon  and  between  the  two  maxillaries  up  to  the  point  of  the 
muzzle,  where  they  even  show  themselves  below  ;  but  the  maxillaries 
are  seen  a  little  between  them,  above,  near  the  nostrils. 

But  the  frontal  bone  does  not  entirely  form  the  lower  surface  of  the 
ceiling  of  the  orbit ;  the  anterior  part  is  formed  by  a  flat  and  irregu- 
lar bone,  covered  above,  like  the  frontal,  by  the  maxillary ;  this, 
which  is  the  jugal  bone,  gives  off  from  its  anterior  angle  a  slender  and 
long  apophysis,  which  is  directed  backwards,  and  proceeds  to  articu- 
late itself  to  the  zygomatic  apophysis  of  the  temporal  bone  :  this  deli- 
cate filament  is  the  sole  bony  limit  of  the  orbit  below.  The  zygomatic 
apophysis  of  the  temporal  bone  unites  itself  to  the  postorbital  apo- 
physis of  the  frontal,  in  order  to  limit  the  orbit  backwards ;  whence  it 
happens  that  the  whole  zygomatic  arch  properly  so  called  appertains 
to  the  temporal  bone,  which  last  extends  but  little  into  the  temple, 
and  terminates  at  the  temporal  crest,  so  that  it  does  not  appear  in  the 
occiput.  Below,  the  lateral  occipital  and  the  basilary  bones  produce 
projecting  plates,  which,  uniting  to  the  continuation  of  the  ptery- 
goidean  ala  and  to  a  lamina  of  the  temporal  bone,  compose  a  sort  of 
vault,  under  which  are  suspended  by  ligaments  the  petrous  and  tym- 
panic bones,  which  are  promptly  conjoined  into  one  piece.  The 
parietal  bone,  after  having  passed  behind  the  temporal,  forms  a  part 
of  this  vault.  The  temporal  bone  itself  therefore  seems  to  be  almost 
foreign  to  the  composition  of  the  cranium,  only  serving  to  stop  some 
small  holes  remaining  in  the  parietal.  This,  Cuvier  observes,  is  the 
commencement  of  the  separation  which  it  undergoes  in  the  inferior 
classes.  The  part  of  these  crests  which  borders  the  basilary  region 
on  each  side  makes  this  region  resemble  a  wide  canal.  At  the  bottom 
of  the  orbit  are  seen  the  two  sphenoids  placed  as  ordinarily — the 
posterior  touching  the  temporal,  the  parietal,  and  the  frontal ;  the 
anterior  touching  the  posterior,  the  frontal,  and  the  internal  pterygoid 
apophysis  :  but  the  great  peculiarity  is  the  form  of  the  back  nostrils. 
The  maxillaries  being  prolonged  into  a  flattened  muzzle,  and  the  teeth 
terminating  in  front  of  the  orbit,  the  maxillary  is  not  on  the  floor  nor 
on  the  anterior  or  lateral  walls  of  that  cavity,  but  at  its  ceiling,  as  is 
also  the  jugal  bone  :  it  completes  the  internal  border  of  this  ceiling. 
From  the  entire  posterior  contour  of  the  lower  surface  or  palatine  of 
these  maxillary  bones  rises  a  sort  of  quadrangular  pyramid,  whose 
base  is  traversed  vertically  by  the  nostrils,  and  in  which  the  rest  of 
the  space  is  hollow,  or  contained  between  two  lamina;  open  behind. 
These  form  a  sort  of  double  walls,  which  surround  the  posterior  aper- 
ture of  the  nostrils.  They  are  composed  of  the  palatines  and  the 
pterygoid  internal  apophyses.  Each  palatine  is  folded  back  on  itself 
in  an  irregular  ring  to  form  the  base  of  this  double  wall,  and  the 
ceiling  is  completed  by  the  maxillary  to  which  it  is  articulated.  The 
internal  pterygoid  apophysis  is  only  recurved  in  the  form  of  S.  One 
of  its  curvatures  articulates  itself  externally  to  the  palatine  to  prolong 
the  lower  and  external  wall ;  the  other  unites  to  the  other  arch  of 
the  palatine,  and  afterwards  continues  on  the  anterior  sphenoid  to 
articulate  itself  to  the  vomer,  and  thus  complete  the  internal  part  of 
this  enclosure  of  the  back  nostril ;  whence  it  results,  that  the  entire 
border  of  the  back  nostril,  except  the  vomer,  belongs,  as  in  the  Ant- 
Eaters,  to  the  internal  pterygoid  apophysis.  The  great  sinus  inter- 
cepted between  the  two  walls  of  this  border  is  a  peculiarity  in  the 
Dolphin  :  this  internal  pterygoid  always  remains  distinct.  The  poste- 
rior sphenoid  is  conjoined  with  the  basilary  much  sooner  than  to  the 
anterior  sphenoid  :  Cuvier  even  found  it  conjoined  in  some  foetuses 
before  any  of  the  other  bones.  This  nearly  absolute  derangement  of 
the  bones  has,  Cuvier  observes,  much  changed  the  direction  of  the 
holes.  In  place  of  the  incisive  hole  there  is  a  long  canal,  which  pro- 
ceeds between  the  two  maxillaries  and  the  two  mtermaxillaries,  from 
the  end  of  the  muzzle  to  the  nostrils,  near  which  it  bifurcates.  The 
suborbital  hole  ia  to  be  sought  in  the  ceiling  of  the  orbit,  where  it 
represents  a  cavity  open  below,  from  which  proceed  in  different  direc- 
tions canals  which  go  to  open  on  the  superior  surface  of  the  maxillaries 
and  mtermaxillaries,  not  below  but  above  and  opposite  to  the  orbit. 
Cuvier  could  find  neither  lachrymal  bone  nor  hole.  In  a  hollow  in 
front  of  the  orbit,  between  the  maxillary,  the  vomer,  and  a  point  of 
the  palatine  bone,  is  a  small  hole  which  ascends  in  the  nostril  and 
represents  the  spheno-palatine.  To  respond  to  the  pterygo-palatine, 
Cuvier  could  only  perceive  a  small  hole  on  the  junction  of  the  palatine 
to  the  maxillary  in  the  palate,  which  enters  the  sinus  placed  on  each 
side  of  the  posterior  nostrils.  The  optic  hole  is  moderate  and  in  the 
anterior  sphenoid  as  ordinarily.  The  spheno-orbitalliole  between  the 
two  sphenoids  also  performs  the  office  of  the  round  hole.  There  is  an 
oval  hole  in  the  posterior  sphenoid,  and  more  internally  in  the  same 
bone  a  hole  for  a  vessel.  An  aperture  between  the  temporal,  the 
lateral  occipital,  the  basilary,  and  the  posterior  sphenoid  gives  passage 
to  the  nerves  of  the  ear  to  go  to  the  petrous  bone.    In  front  of  it,  and 


very  near,  is  the  carotidean  hole.  In  the  basilary  bone,  and  in  a  notch 
of  the  borders  of  this  vault  of  the  ear,  is  the  condyloidean  hole,  which 
is  very  small.  It  is  the  posterior  border  of  this  vault  which  occupies 
the  place  of  the  mastoid  apophysis. 

Internally  the  cerebral  cavity  is  very  remarkable,  inasmuch  as  its 
height  surpasses  its  length.  The  floor  is  very  compact.  The  sella  is 
but  slightly  marked.  The  cerebellar  fossae  are  the  most  hollowed  ; 
there  is  often  a  very  projecting  bony  tentorium  in  its  middle  ;  the 
falx  is  always  bony  backwards,  but  it  has  no  crest,  and  some  small 
holes  are  scarcely  perceptible  in  the  cribriform  plate.  The  petrous 
and  tympanic  bones  are  not  joined  to  the  cranium  by  any  suture,  and 
are  not  even  inclosed,  but  only  suspended  by  ligaments  under  the  sort 
of  vault  above  noticed.  They  unite  at  an  early  period  into  a  single 
bone  of  the  ear.  The  occipital  condyles  are  large,  but  project  little. 
The  hole,  directed  entirely  in  the  line  of  the  head,  is  nearly  circular. 

Cuvier  remarks  that  complete  symmetry  is  never  found  in  the  skulls 
of  Dolphins ;  the  two  nostrils,  the  two  nasal  bones,  and  the  adjacent 
parts,  never  appeared  to  him  equal,  as  in  other  mammiferous  animals ; 
and  this,  he  observes,  conducts  us  to  the  extreme  inequality  of  thoBo 
parts  in  the  Cachalots. 

The  various  species  of  Dolphins  differ  from  each  other  in  the  relative 
length  and  width  of  the  muzzle,  the  number  of  teeth,  and  the  divers 
convexities  or  concavities  of  their  parts,  the  palate,  &c.  Cuvier  points 
out  these  variations  in  the  species,  and  particularly  notices  the  Dolphin 
of  the  Ganges  (Susuk)  as  the  most  extraordinary  in  the  structure  of 
its  cranium. 


Skull  of  Porpesse. 

In  the  common  Dolphin  the  seven  cervical  vertebrae  are  united  in  a 
single  body,  and  so  they  are  in  the  Porpesse;  but  this  is  not  univer- 
sally the  case,  for  in  the  Dolphin  of  the  Ganges,  for  instance,  the 
cervical  vertebrae  are  as  distinct  as  in  any  quadruped.  But  where 
they  are  anchylosed,  as  in  the  common  Dolphin,  the  atlas  is  fully 
developed,  and  has  sufficiently  strong,  transverse,  conic  apophyses. 
The  body  of  the  axis  is  very  delicate;  but  its  spinous  apophysis, 
anchylosed  to  the  atlas,  is  also  well  marked.  The  four  succeeding 
vertebrae  are,  to  use  Cuvier's  expression,  as  thin  as  paper,  and  then- 
annular  part  unites  above  to  the  lower  surface  of  the  spine  of  the  axis. 
The  seventh  cervical  has  some  volume  and  rather  strong  distinct 
apophyses.  The  dorsal  vertebrae  are  13  in  number,  and  there  are 
13  ribs.  The  first  three  ribs  only  have  a  head  and  a  tubercle,  and 
are  articulated  on  the  body  of  two  vertebrae  and  on  the  extremity 
of  the  transverse  apophysis  of  one  of  them.  The  ten  succeeding  ribs 
are  only  articulated  to  the  extremity  of  the  transverse  apophysis. 
The  last  cervical  and  the  first  six  dorsal  have  their  articular  apophyses 
united  to  each  other  by  horizontal  surfaces,  the  anterior  of  which  is 
above.  At  the  sixth  they  begin  to  become  oblique ;  at  the  seventh 
they  are  nearly  vertical.  Commencing  with  the  fourth,  the  transverse 
apophysis  gives  off  a  small  point  from  its  anterior  border.  This  point 
approaches  the  anterior  articular  apophysis,  and  becomes  blended  with 
it  at  the  seventh ;  afterwards  these  points  form  the  only  articular 
apophysis ;  those  of  one  vertebra  embracing  the  lower  part  of  the 
spinous  apophysis  of  the  preceding  vertebra.  Towards  the  twenty- 
second  vertebra  or  the  second  lumbar  they  no  longer  reach  it ;  but 
they  remain  irregularly  marked  far  upon  the  tail.  The  transverse 
apophyses  of  the  lumbar  region  are  very  long,  and  the  spinous  very 
high.  On  the  tail  they  are  shortened ;  the  spinous  are  widened ;  and 
the  transverse  are  directed  rather  forwards.  They  disappear  at  the 
forty-ninth  vertebra,  and  the  spinous  at  the  fifty-first  or  fifty-second. 
The  V-shaped  bones  (haemapophyses  of  Professor  Owen)  of  the  under 
part  of  the  tail  commence  under  the  thirty-eighth.  The  body  of  the 
vertebrae  are  round,  rather  angular  below ;  more  compressed  and 
thicker  in  the  region  of  the  back ;  shorter  in  the  lumbar  region  and 
in  that  of  the  tail,  where  they  present  a  kind  of  carination  below. 
The  anterior  and  posterior  epiphyses  remain  a  long  time  distinct. 
The  sternum  is  composed  of  three  bones ;  the  first,  very  wide,  is 
notched  in  front,  and  gives  off  on  each  side  between  the  first  and 
second  rib  a  sharp  point  directed  backwards.  There  is  a  hole  in  the 
middle.  The  second  is  simply  rectangular.  Between  the  first  and 
it  the  second  rib  is  articulated  ;  the  third  rib  is  attached  between  the 
second  and  third  bone,  which  receives  on  its  sides  the  fourth,  and 
towards  its  point  the  fifth  and  sixth,  which  is  the  last  true  rib.  The 
sternal  parts  of  the  ribs  are  all  ossified. 

The  shoulder-blade  is  fan-shaped,  with  the  external  surface  slightly 
concave,  and  its  spinal  border  forming  the  segment  of  a  circle  :  the 
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two  otnor  borders  are  slightly  concave  and  nearly  equal ;  the  anterior 
is  bifurcated,  and  thus  presents  two  edges— one  external,  the  other 
nearer  the  ribs.  The  external  gives  off  a  flat  apophysis  directed  for- 
wards, and  enlarged  at  its  extremity,  which  represents  the  acromion. 
The  other  border,  which  is  the  true  anterior  border,  gives  off  also, 
but  close  to  the  articular  surface,  a  flat  apophysis,  less  than  the 
acromion,  descending  a  little  and  equally  enlarged  at  the  end  :  this  is 
the  coracoid  process.  The  humerus  is  very  short  and  stout.  On  the 
anterior  part  of  its  upper  extremity  or  head  is  a  tuberosity  as  large 
as  itself :  the  lower  head  is  enlarged  and  compressed  from  before 
backwards,  and  does  not  terminate  in  a  facet  that  may  be  termed 
articular,  but  unites  by  synchondrosis  with  the  radius  and  ulna  :  these 
two  bones  are  short  and  compressed.  The  radius  is  in  front  and  the 
largest,  and  its  form  is  nearlv  rectangular  :  the  ulna  is  behind  and 
narrower.  Its  posterior  border  is  concave,  and  it  forms  at  its  upper 
extremity  a  projecting  angle,  which  is  the  only  vestige  of  the  olecranon. 
The  carpal  bones  are  flat,  angular,  and  together  form  a  sort  of  pave- 
ment. There  are  three  in  the  first  row,  the  anterior  of  which  responds 
to  the  radius,  the  posterior  to  the  ulna,  and  the  intermediate  one  to 
both  radius  and  ulna.  In  the  second  row  there  are  four,  the  anterior 
of  which  is  the  smallest.  Under  this  anterior  bone,  which  may  be 
also  taken  for  a  metacarpal,  is  a  pointed  bone  which  is  the  sole  vestige 
of  a  thumb.  The  next  bone,  which  is  the  fore  finger,  is  composed  of 
nine  joints,  which  must  represent  its  metacarpal,  its  phalanges,  and 
their  epiphyses  :  there  are  seven  in  the  third  finger  and  four  in  the 
fourth  ;  the  fifth  is  reduced  to  a  single  very  small  tubercle. 

In  the  Narwhals  the  skull  resembles  that  of  the  Dolphins,  and 
especially  the  head  of  the  Beluga,  in  structure ;  but  instead  of  the 
numerous  teeth  ranged  along  the  maxillaries  presented  by  the  Dol- 
phins generally,  there  is  but  one  on  each  side,  directed  forwards  and 
implanted  in  an  alveolus  common  to  the  maxillary  and  intermaxillary 
bones.  Very  rarely  indeed  are  these  teeth  symmetrical ;  and  nearly 
always  one  of  the  two  remains  inclosed  in  its  alveolus,  whilst  the 
other  grows  to  a  length  of  ten  or  twelve  feet.  The  muzzle,  and  more 
especially  the  intermaxillary  bones,  are  more  widened  than  in  the 
Dolphins.  The  intermaxillaries  ascend  near  to  the  bones  of  the  nose. 
The  holes  with  which  the  maxillaries  are  pierced  in  their  widened 
part,  and  which  occupy  the  place  of  the  suborbital  holes,  are  large 


Skull  and  Teeth  of  Narwhal  (Monodon  monoceros),  seen  from  below.  Owen. 

and  numerous.  The  notch  which  separates  this  widened  part  from 
the  muzzle  is  small,  and  the  upper  part  of  the  orbit  projects  but 
little.  The  nasal  are  very  small,  and  the  left  nostril  is  smaller  than 
the  other. 

The  number  of  vertebra,  according  to  Scoresby,  are — 7  cervical, 
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12  dorsal,  and  35  lumbar  or  caudal— 54  in  all.  The  spinal  canal 
is  said  to  cease  at  the  forty-first.  The  spinous  apophyses  begin 
to  diminish  at  the  thirty-fourth,  and  disappear  at  the  thirty 
eighth.  The  V-shaped  bones  commence  between  the  thirtieth  and 
the  thirty-first,  and  terminate  between  the  forty-second  and  forty- 
third.  There  are  six  pairs  of  true  ribs  and  six  false,  all  rather  slender. 
The  bones  of  the  anterior  extremity  appear  to  bear  a  close  resemblance 
to  those  of  the  Porpesse,  except  that  the  bones  are  more  equal,  as 
might  be  expected  from  the  roundness  of  the  Narwhal's  flipper. 

In  the  Hyperoodons  the  skull  differs  almost  entirely  in  form  from 
those  belonging  to  the  Dolphins.  From  the  maxillaries,  which  are 
pointed  in  front  and  widened  towards  the  base  of  the  muzzle,  rises  on 
each  of  their  lateral  borders  a  large  vertical  crest,  rounded  above, 
descending  obliquely  forwards  and  more  rapidly  backwards,  where  it 
falls  again  nearly  above  the  postorbital  apophysis.  Still  more  back- 
wards, the  maxillary  bone,  continuing  to  cover  the  frontal  bone, 
ascends  vertically  with  it  and  with  the  occipital,  to  form  on  the  back 
part  of  the  head  a  transverse  occipital  crest,  which  is  very  elevated 
and  very  thick,  so  that  on  the  skull  of  the  animal  there  are  three  of 
these  great  crests  :  the  occipital  crest  behind,  and  the  two  maxillary 
crests  on  the  sides,  which  are  separated  from  the  first  by  a  wide  and 
deep  notch.  They  do  not  approximate  above,  nor  do  they  form  a 
vault,  as  in  the  Dolphin  of  the  Ganges,  but  simply  a  sort  of  lateral 
walls.  The  intermaxillaries,  placed  as  ordinarily  between  the  maxil- 
laries, ascend  with  them  to  the  nostrils,  and  passing  by  the  side  of 
them,  raise  themselves  above,  so  that  they  take  part  in  the  formation 
of  the  posterior  crest  elevated  upon  the  occiput.  The  two  nasal  bones, 
which,  as  well  as  the  nostrils,  are  very  unequal,  arc  placed  at  the 
anterior  surface  of  this  occipital  crest,  and  are  raised  to  its  summit. 
In  other  respects  the  connections  of  the  bones  are  nearly  the  same  as 
in  the  Dolphins. 

The  zygomatic  apophysis  of  the  temporal  bono  is  thick,  without 
being  as  long  as  in  the  Dolphin  of  the  Ganges  ;  the  orbit  is  as  wide 
as  in  the  ordinary  Dolphins,  and  bounded  in  like  manner  below  by  a 
slender  stem  given  off  by  the  jugal  bone.  The  parietal  bones  show 
themselves  but  very  little  in  the  temporal  fossa,  which  is  itself  not 
much  extended  in  height.  Below,  the  palate  is  slightly  carinated, 
indicating  an  approximation  to  the  Balcmce.  The  lateral  furrows 
observable  in  the  common  Dolphin  are  absent.  The  pterygoideans 
occupy  a  very  great  length  in  the  back-nostrils,  and  much  diminish 
the  portion  which  the  palatine  bones  fill  in  front.  The  vomer  shows 
itself  at  two  points  of  the  lower  surface,  between  the  pterygoidean3 
and  the  palatines,  and  between  the  maxillaries  and  intermaxillaries. 
The  occiput  is  higher  than  it  is  wide.  The  lower  jaw  has  not  the 
symphysis  longer  than  in  the  ordinary  species  of  the  Dolphins. 

The  seven  cervical  vertebra  are  all  anchylosed  together ;  there  are 
thirty-eight  other  vertebra,  nine  of  which  carry  the  ribs.  At  the 
twenty-second  the  V-shaped  bones  which  characterise  the  first  caudal 
commence,  so  that  seventeen  caudal  vetebra  may  be  counted.  There 
are  six  of  these  V-shaped  bones ;  and  the  superior  spinous  apophyses 
cease  on  the  ninth  caudal.  The  five  first  ribs  only  are  articulated  to 
the  sternum,  and  there  are  only  four  false  ribs  on  each  side.  The 
sternum  is  composed  of  three  bones,  the  first  square,  notched  in  front 
and  behind  ;  the  second  square  also,  and  notched  in  front ;  the  third 
oblong  and  notched  behind. 

The  shoulder-blade  has  the  spinal  border  more  extended  in  pro- 
portion and  more  rectilinear  than  in  the  Dolphins,  the  anterior  angle 
more  pointed,  the  acromion  directed  rather  downwards,  and  the  cora- 
coid process  a  little  in  the  opposite  direction.  The  bones  of  the  arm 
and  fore-arm  arc  a  little  less  shortened  than  intheDolphins.  ('Cssseniens 
Fossiles.') 

The  skull  of  the  Cachalots  bears  a  nearer  resemblance  to  that  of 
the  Dolphins  than  to  that  of  any  other  Cetaceans.  The  immense 
muzzle,  notwithstanding  its  prodigious  extent,  is,  like  that  of  the 
Dolphin,  formed  by  the  maxillaries  on  the  sides,  the  intermaxillaries 
towards  the  mesial  line,  and  the  vomer  on  that  line.  The  inter- 
maxillaries reach  beyond  the  other  bones  to  form  the  anterior  point ; 
they  ascend  on  the  two  sides  of  the  nostrils  and  the  nasal  bones,  and 
raise  themselves  to  form  that  species  of  wall  which  elevates  itself 
perpendicularly  and  circularly  on  the  back  of  the  head,  but  that  of 
the  right  side  is  carried  higher  than  that  of  the  left.  The  vomer  shows 
itself  between  them  in  considerable  width,  especially  at  the  upper 
part ;  it  is  hollowed  into  a  semicanal  throughout  its  length.  The 
nostrils  are  pierced  at  the  foot  of  this  sort  of  wall  at  the  root  of  the 
vomer,  and  between  the  raised  and  ascending  parts  of  the  two  inter- 
maxillaries. Their  direction  is  oblique  from  below  upwards,  and 
from  behind  forwards.  They  are  excessively  unequal,  and  that  cm 
the  right  side  is  not  a  fourth  of  the  size  of  that  on  the  left.  The 
nasal  bones  are  also  very  unequal.  Both  ascend  between  the  intermaxil- 
laries against  the  foot  of  the  semicircular  wall  which  is  raised  upon 
the  cranium,  but  they  only  rise  to  the  level  of  the  left  intermaxillary. 
The  right  nasal  bone  is  not  only  larger  than  the  other,  but  it  also 
descends  lower  between  the  two  nostrils,  articulating  itself  upon  the 
root  of  the  vomer,  and  giving  to  that  part  an  irregular  crest  which 
reposes  a  little  obliquely  on  the  left  nostril,  which,  as  before  observed, 
is  the  longest.  .. 

The  direction  of  the  vomer  and  amplitude  of  the  left  nostril 
indicate  a  direction  of  the  membranous  canal  of  the  nostrils  and  the 
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whole  siioutiug  apparatus  towards  the  same  side,  and  explain,  Cuvier 
observes,  the  fact  observed  by  mariners,  namely,  that  the  Cachalots 
throw  their  spoutings  towards  the  left  side. 

The  maxillaries  do  not  join  each  other  in  front  of  the  semicircular 
wall ;  and  leave  exposed  between  them  an  irregular  and  considerable 
part  of  the  frontal  bone,  which  goes  behind  them,  and  directing  itself 
laterally,  proceeds  to  form,  as  in  the  Dolphins,  the  principal  part  of 
the  ceiling  of  the  orbit.  The  maxillary  makes  its  anterior  angle,  in 
front  of  which  the  border  of  the  maxillary  has  a  deep  notch,  and  at 
its  upper  surface,  opposite  to  that  notch,  is  the  great  hole  which 
occupies  the  place  of  the  suborbital,  but  which,  Cuvier  remarks,  should 
here  be  called  supra-orbital.  The  posterior  angle  of  the  orbit  is 
occupied  by  the  point  of  the  zygomatic  apophysis  of  the  temporal  bone  ; 
but  it  does  not  quite  join  the  postorbital  apophysis  of  the  frontal 
bone,  so  that  the  edge  of  the  orbit  is  open  at  this  point.  The  lower 
part  of  the  orbit  is  formed  by  a  stout  and  cylindrical  jugal  bone, 
whose  anterior  part  dilates  itself  into  an  oblong  lamina  which 
partially  closes  the  orbit  in  front.  The  temporal  fossa  is  very  deep, 
rounded,  but  not  distinguished  by  a  crest  from  the  rest  of  the  occiput : 
:i  little  of  the  parietal  bone  is  perceptible  between  the  temporal  and 
the  frontal  bones.  The  squamous  portion  of  the  temporal  bone  is 
not  extensive,  its  zygomatic  portion  is  in  the  shape  of  a  stout  and 
short  cone ;  proceeding  to  the  orbit  it  alone  forms  the  arch  as  in  the 
Dolphins.   The  occipital  bone  is  vertical  and  forms  the  whole  posterior 


Skull  of  Cachalot,  seen  from  below. 


Skull  of  Cachalot,  seen  obliquely  from  above. 


Skull  of  Cachalot,  seen  from  behind. 


surface  of  the  semicircular  wall  which  surrounds  the  skull  behind. 
The  occipital  hole  is  nearly  at  the  lower  third  of  its  height.  The 
lower  border  of  the  occipital  bone  is  divided  on  each  side  by  a 
notch  into  two  lobes,  the  external  which  represents  the  mastoid 
apophysis 
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The  lower  part  of  the  skull,  allowing  for  the  difference  of  proportion 
of  the  parts,  much  resembles  the  lower  portion  of  that  of  the  Dolphins. 
The  region  behind  the  nostrils  is  very  much  shortened  in  comparison 
of  that  which  is  anterior  to  them,  and  of  which  the  enormous  muzzle 
forms  the  greatest  portion.  The  result  of  this  conformation  is  that 
the  basilary  and  posterior  sphenoid  are  very  short  ;  that  the  anterior 
sphenoid,  as  in  the  Large-Muzzled  Dolphins,  only  shows  itself  below  in 
a  notch  of  the  vomer,  and  appears  very  little  towards  the  temple 
between  the  palatine,  the  pterygoidean,  and  the  temporal  ala  of  the 
posterior  sphenoid ;  and  that  the  pterygoideans  extend  on  their 
lateral  and  posterior  part,  nearly  to  the  posterior  portion  of  the 
basilary  bone.  The  jugal  bone  on  its  anterior  part  lines  below  a 
great  portion  of  the  vault  of  the  orbit,  and  proceeds  to  touch  behind 
the  points  of  the  two  sphenoids.  Their  anterior  border  is  not  double, 
as  in  the  Dolphins.  The  bone  of  the  ear  bears  a  great  resemblance  to 
that  of  the  Dolphins,  but  the  tympanic  bone  is  less  elongated  and  less 
lobated  backwards. 

Of  the  cervical  vertebra;  of  the  Cachalot  the  atlas  alone  is  distinct ; 
the  six  others  are  anchylosed  into  a  single  mass  by  the  bodies  and 
spinous  apophyses ;  but  the  number  may  be  made  out  by  the  sides 
where  very  delicate  laminae  interpose  between  the  holes  where  the 
nerves  pass  out.  There  are  14  pairs  of  ribs  and  14  dorsal  rertebne 
(perhaps  a  fifteenth),  and  35  others.  The  dorsal  vertebras  have 
their  transverse  apophyses  short ;  their  anterior  articular  apo- 
physes are  turned  inwards,  and  embrace  the  posterior,  which 
look  outwards.  The  spinous  processes  are  less  elevated  and 
wide  from  before  backwards.  The  two  last  carry  the  ribs  only  on 
the  extremity  of  their  transverse  apophyses,  and  not  on  a  facet  of 
their  body.  On  the  succeeding  vertebra;  the  spinous  apophyses  rise, 
become  oblique,  and  wider  at  their  summit  than  at  their  base.  The 
articulars  ascend  gradually  to  their  anterior  borders,  as  in  the 
Dolphins  :  the  spinous  apophyses  shortening  by  degrees,  the  articular 
apophyses  arrive  at  their  summit  on  the  tail,  and  finally  disappear. 
The  spinous  apophyses  disappear  also  on  the  last  caudal  vertebra;. 
The  transverse  apophyses  are  at  first  simple  tubercles  of  the  articular 
apophyses  :  they  do  not  take  the  form  of  distinct  apophyses  till  the 
three  last  dorsal  vertebrae,  and  afterwards  continue  on  the  lumbar 
and  caudal,  but  always  remaining  of  moderate  length,  and  not  dilating 
at  their  extremity.  The  lower  part  of  the  body  of  the  vertebra;, 
counting  from  the  fourth  lumbar,  is  strongly  carinatcd.  The 
V-shaped  bones  do  not  commence  before  the  twenty-first  after  the 
dorsal  vertebra;.  They  are  at  first  rather  long,  and  more  so  than  the 
spinous  apophyses  to  which  they  correspond ;  but  afterwards  they 
are  a  little  shortened.  The  vertebra;  which  carry  them  have  their 
lower  carination  divided  into  two  truncated  ridges,  each  at  the  two 
extremities,  so  as  to  form  facets  for  the  V-shaped  bones,  which  always 
articulate  between  two  vertebra;.  The  caudal  vertebra;  still  remain 
very  large  up  to  the  six  or  seven  last,  which  diminish  rapidly,  losing 
their  different  eminences  :  thus  the  greatest  portion  of  the  spine  is 
nearly  much  of  a  size. 

The  shoulder-blade  is  concave  externally,  convex  on  the  side  of  the 
ribs,  and  narrower  than  in  the  other  Cetaceans  :  its  spinal  border  is 
not  two-thirds  of  its  height.  Its  anterior  border  becomes  double 
below  the  middle  of  its  height,  and  gives  off  from  its  external  ridge  a 
great  acromion,  more  projecting  anteriorly  than  the  shoulder-blade  is 
at  this  point,  and  enlarged  at  its  extremity.  The  internal  border 
gives  off  near  the  articular  head  a  coracoid  apophysis,  which  projects 
less  than  the  acromion,  and  terminates  in  a  point.  The  humerus  is 
very  short  and  stout,  and  has  at  its  anterior  border  a  crest,  terminated 
towards  the  lower  part  by  a  hook  which  represents  the  dcltoidal 
crest.  The  ulna  is  anchylosed  early  to  the  humerus,  even  before  the 
epiphysis  of  this  last  is  united.  The  olecrauian  apophysis  projects 
very  much,  and  curves  towards  the  wrist.    ('  Ossemens  Fossiles.') 

Balwnidce,  or  Whalebone  Whales.— The  skull  of  the  Rorqual 
(Balcenoptera)  is  more  approximated  to  that  of  the  Dolphins  than 
the  skull  of  the  Balance,  properly  so  called.  The  immense  maxillary 
bones  are  disposed  below,  in  form  of  a  reversed  roof  or  a  keel,  to  the 
two  sides  of  which  the  baleen,  or  whalebone,  is  attached.  The  vomer 
is  shown  between  them  in  nearly  the  mesial  line  of  the  keeL  Above, 
the  two  intermaxillaries,  placed  parallel  between  the  two  maxillaries, 
leave  between  them  a  vacant  space,  which  is  continued  above,  or 
rather  backwards,  with  the  very  large  aperture  of  the  nostrils,  which 
is  in  the  form  of  an  elongated  oval;  and,  contrary  to  the  other 
Cetaceans,  preserves,  as  in  the  whole  of  the  Bala-nw,  a  symmetrical 
form.  The  nasal  bones,  which  are  short,  but  notched  or  festooned 
anteriorly,  and  not  in  form  of  tubercles,  form  the  upper  border  of  this 
aperture.  The  maxillary  does  not  cover  the  frontal  bone,  except  by 
a  narrow  apophysis  on  the  two  sides  of  the  nasal  bones.  The  whole 
portion  of  the  frontal  bone  which  goes  on  each  side  to  form  the  orbit 
is  exposed,  but  the  parietal  bones  cover  the  upper  part  of  the  tern' 
poral  fossa  to  the  sides  of  the  apophysis  of  the  maxillary  bone,  which 
shows  itself  between  the  frontal  and  the  bones  of  the  nose.  The 
occipital  bone  advances  between  them,  and  covers  the  middle  of  the 
frontal  to  near  the  bones  of  the  nose  ;  so  that  at  the  base  of  the  nose 
the  frontal  does  not  show  itself  externally.  There  are  two  temporal 
crests  projecting  greatly  outwards,  commencing  at  the  sides  of  the 
nose,  and 'between  which  the  skull  is  flat,  or  even  slightly  concave, 
and    lescends  slowly  towards  the  occipital  hole,  which  is  at  the 
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extremity  of  this  plane.  The  occipital  crest  comes  near  the  base  of 
the  nasal  bones,  traversing  from  one  temporal  crest  to  the  other.  On 
the  middle  of  this  occipital  surface  is  a  slightly  projecting  longitu- 
dinal ridge. 

The  jugal  bone  is  curved  into  a  portion  of  a  circle,  and  forms  the 
lower  border  of  the  orbit,  coming  from  the  zygomatic  apophysis  of 
the  maxillary  bone,  which  abuts  at  the  anterior  angle  on  the  temporal 
apophysis,  which  abuts  on  the  posterior  angle.  The  jugal  bone  is  not 
dilated  at  its  extremity  as  in  the  Dolphin.  The  frontal  on  one  side 
touohes  the  maxillary,  and  on  the  other  the  temporal  bones,  by  its 
ante-  and  post-orbital  apophyses,  and  forms  by  itself  the  whole  ceiling 
of  the  orbit,  without  being  doubled  above  by  the  maxillary  ;  but  on 
the  contrary  it  is  below,  on  its  anterior  portion,  that  in  front  of  the 
orbit,  and  moreover  is  bordered  there  anteriorly  by  the  lateral  lamina 
of  the  maxillary  bone,  which  is,  with  reference  to  the  frontal,  in  an 
inverse  position  from  that  which  it  holds  in  the  Dolphins.  It  is  by 
this  lamina  that  the  maxillary  bone  abuts  on  the  anterior  angle  of  the 
orbit,  and  articulates  itself  with  the  anterior  and  enlarged  extremity 
of  the  jugal  bone;  but  what  is  very  remarkable  is,  that  at  this  point, 
between  the  frontal  and  the  maxillary,  and,  so  to  speak,  at  their  very 
articulation,  a  peculiar  bone,  in  form  of  a  lamina,  occupies  nearly  half 
the  length  of  that  suture,  and  which  perhaps  is  the  analogue  of  the 
lachrymal  bone.  The  whole  of  the  zygomatic  arch,  properly  so 
called,  which  is  very  large,  belongs  to  the  temporal  bone.  The  frame 
of  the  orbit  is  closed  on  all  sides  ;  its  ceiling  is  very  large  and  concave 
above.  The  palatine  bones  are  prolonged  below  the  keel  of  the 
mamillaries.  The  posterior  nostrils  are  very  near  the  occipital  hole. 
They  have  at  each  angle  a  tuberosity  formed  by  the  pterygoidean 
bone,  which  has  little  longitudinal  extent,  and  only  surrounds  the 
nostrils  on  the  external  side  and  a  little  above  and  below,  but  without 
forming  a  sinus  or  double  border  there,  as  in  the  Dolphins.  The 
basilary  region,  which  is  very  short,  is  also  hollowed  into  a  canal,  as  in 
them,  and  has  on  each  side  the  bones  of  the  ear,  which  are  very  small 
in  proportion,  and  of  oval  form,  and  equally  convex  in  their  inferior 
surface.  In  front  of  the  basilary  bone,  and  between  the  pterygoidean 
bones,  may  be  seen  the  body  of  the  posterior  sphenoid.  The  glenoid 
face  of  the  temporal  bone  is  nearly  vertical^  and  looks  forwards  ;  that 
which  makes  the  articular  surface  of  the  lower  jaw  is  in  some  sort 
the  truncature  of  the  extremity  of  the  bone.  This  jaw  is  an  arch 
externally  convex,  compressed,  slightly  trenchant  above  and  below. 
It  has  a  coronoid  apophysis  in  form  of  an  obtuse  angle,  and  a  tuber- 
osity a  little  more  backwards. 

Cuvier  points  out  certain  differences  between  the  skulls  of  the 
Rorquals  of  the  Cape,  the  Mediterranean,  and  the  North  Sea,  for 
which  we  must  refer  the  reader  to  his  '  Ossemens  Fossiles.' 

Balcena. — To  form  the  idea  of  a  Balcena,  properly  so  called,  Cuvier 
states  that  we  must  figure  to  ourselves  the  muzzle  of  the  Rorqual 
narrowed,  elongated,  compressed  laterally,  and  arched  from  before 
backwards,  nearly  in  a  quarter  of  a  circle.  It  is,  he  observes,  in  the 
space  which  this  curvature  leaves,  that  the  plates  of  baleen,  or  whale- 
bone, which  adhere  by  their  upper  and  wide  extremity  to  the  sides 
of  the  keel  which  the  muzzle  forms  below,  and  descend  obliquely 
outwards  by  their  lower  and  pointed  extremity  towards  the  lower 
jaw,  are  lodged.  It  is  precisely  because  this  curvature  gives  them 
more  space  in  the  Balcence,  properly  so  called,  that  they  are  longer  in 
those  whales  than  in  the  Rorquals,  in  which  last  the  nearly  straight 
muzzle  leaves  them  little  room. 

It  results  from  this  lateral  compression  of  the  muzzle  that  the 
intermaxillary  bones  are  not  horizontally  between  but  vertically  upon 
the  maxillaries  :  the  upper  plane  of  these  last  is  itself  nearly  vertical, 
except  in  the  lateral  branch,  which  borders  the  frontal  before,  to 
proceed  with  it  upon  the  orbit.  This  transverse  portion  of  the 
frontal  bone  is  narrower  from  before  backwards  than  in  the  Rorqual. 
The  occipital  bone  is  convex  throughout  its  upper  portion,  less 
oblique  than  in  the  Rorqual,  and  semi-oval.  The  temporal  bone 
remains  transverse,  and  its  zygomatic  portion  hardly  curves  forwards 
at  all.  The  nasal  bones  are  rhomboidal,  and  not  triangular  as  in  the 
Rorqual.  Below,  the  palatine  and  pterygoidean  bones  are  thrown 
still  more  back,  and  are  shorter,  and  the  sphenoid  bone  is  more 
concealed  than  in  the  Rorqual.  The  maxillary  bone  has  a  deep 
notch  at  its  lower  and  posterior  border.  The  glenoid  surface  of  the 
temporal  bone  is  much  less  vertical  than  in  the  Rorqual,  so  that  the 
lower  jawbone  rises  a  little  to  offer  its  articular  convex  surface.  This 
disposition,  joined  to  the  absence  of  a  coronoid  apophysis,  may  serve 
to  distinguish  it  from  the  lower  jaw  of  the  Rorqual. 

In  the  Rorqual  of  the  Cape,  Cuvier  found  the  atlas  distinct  from 
the  axis ;  this  last  ia  anchylosed  by  the  upper  part  of  its  ring,  which 
has  no  spinous  apophysis,  with  the  corresponding  part  of  the  third 
cervical.  This  last  and  the  four  others  do  not  unite  :  they  are  of 
some  thickness.  The  transverse  apophyses  are  double  in  the  first 
three,  as  in  the  axis ;  one  superior  is  given  off  from  the  annular 
portion  below  the  articular  apophysis,  the  other  from  the  lower  part 
of  the  body;  none  of  these  apophyses  are  directed  forwards.  The 
lower  are  shortened  from  the  axis  to  the  fourth  vertical  and  are 
Ivanting  in  the  succeeding  ones.  The  upper  apophyses  are  longest  on 
the  axis  and  on  the  third ;  afterwards  they  are  equal,  and  form  a 
series  with  the  transverse  apophyses  which  carry  the  ribs.  There  are  7 
cervical  vertebra;,  14  dorsal  vertebra  and  as  many  pairs  of  ribs,  and 
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31  other  vertebrae  to  the  end  of  the  tail — 52  in  all.  The  second, 
third,  and  fourth  ribs  only  have  heads,  and  seem  hardly  able  to  reach, 
the  body  of  the  vertebra;.  The  others  only  reach  the  extremities  of 
the  transverse  apophyses,  which  go  on  lengthening  to  the  lumbar 
region.  They  are  longer  than  they  are  wide,  and  dilate  at  the  end, 
as  in  the  Greenland  Whale.  They  thus  continue  to  the  thirteenth 
lumbar,  where  they  begin  to  shorten,  but  still  widen  to  the  fifteenth 
or  sixteenth,  where  they  disappear.  The  spinous  apophyses  begin  to 
show  themselves  on  the  third  cervical.  They  remain  small  on 
the  neck,  and  begin  to  be  elongated  and  compressed  on  the  first 
dorsals.  They  form  a  nearly  equal  series ;  wider  on  the  middle  of  the 
back,  narrower,  but  always  moderately  elevated,  on  the  lumbar  region, 
and  shortening  by  degrees  on  the  tail.  They  vanish  on  the  last 
twelve,  and  the  annular  portion  disappears  two  vertebra;  after  the 
spinous  apophyses.  The  facets  of  the  articular  apophyses  look 
inwards  as  far  as  the  eleventh,  where  they  begin  to  open  outwards. 
They  do  not  rise,  and  finally  form,  towards  the  fourteenth  or  fifteenth, 
with  the  spinous  (which  is  always  shortened),  a  trilobated  prominence. 
The  pelvis  in  the  French  skeleton  is  attached  under  the  ninth  lumbar 
vertebra.  At  the  eleventh  the  V-shaped  bones  commence.  The  first 
is  still  formed  of  two  separate  bones.  They  re-divide  anew  behind. 
The  lower  part  of  the  lumbar  and  caudal  vertebra;  is  hardly  marked 
by  a  slight  carination.  Commencing  from  the  fifteenth  vertebra 
after  the  dorsal,  the  body  of  each  is  pierced  on  both  sides,  above  and 
below,  with  a  large  hole  for  the  vessels.  These  holes  do  not  diminsb 
on  the  last  caudal,  though  they  are  much  smaller,  so  that  they  eack 
represent  two  cylinders  set  back  to  back,  pierced  in  their  axis. 

The  single  bone  of  the  sternum  was  square,  deeply  forked 
posteriorly,  and  with  a  point  at  its  external  border. 

The  shoulder-blade  of  the  Cape  Rorqual  is,  Cuvier  remarks, 
entirely  different  from  that  of  the  Balcena  ;  it  is  wider  than  it  is  long, 
semicircular  on  the  spinal  side,  with  a  single  anterior  border,  a  single 
prominence  (the  acromion)  towards  the  lower  third,  and  a  tubercle 
near  the  articulation,  which  is  the  coracoid  apophysis.  The  humerus 
is  still  stouter  in  proportion  than  that  of  the  Balcena,  but  the  bones 
of  the  fore-arm  are  much  more  elongated.  The  fin  is  also  much  more 
pointed.  There  are  only  four  well-marked  fingers,  which,  not 
counting  the  metatarsals,  have  the  following  joints  : — the  index  two, 
the  middle  and  ring-finger  seven  each,  and  the  little  finger  three  :  all 
the  fingers  are  terminated  by  a  cartilaginous  dilatation. 

The  bone  of  the  ear  in  the  Balance  diners  from  that  of  the 
Dolphins  in  the  enormous  thickness  of  the  tympanic  bone,  especially 
on  the  internal  side.  The  tympanic  bono  is  a  little  more  closed  in 
front,  but  leaves  between  it  and  the  petrous  bone  on  the  internal  side 
a  solution  of  continuity  wider  and  longer  in  proportion.  It  is  not 
bilobated  backwards.  The  petrous  bone  is  of  very  irregular  form, 
and  very  rugged ;  it  gives  off  two  great  and  stout  apophyses,  also 
very  rugged,  one  of  which,  posterior  and  a  little  superior,  articulated 
to  a  corresponding  apophysis  of  the  tympanic  bone,  is  inserted 
between  the  temporal  and  lateral  occipital ;  and  the  other,  anterior 
and  inferior,  is  articulated  by  squamous  suture  with  the  temporal 
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Skull  of  Greenland  Whale,  seen  from  below. 

portion,  which  descends  to  furnish  articulation  with  the  lower  jaw. 
The  ear-bones  in  all  the  Cetaceans  are  four  in  number,  as  in  the 
Mammalia,  and  the  malleus  is  anchylosed  to  the  frame  of  the  tym- 
panum, which,  Cuvier  observes,  is  the  more  singular,  inasmuch  as  it 
i*  not  deprived  of  its  muscles. 
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Cuvier  remarks,  that  the  skull  of  the  Greenland  Whale  differs  more 
from  the  Bahrna  of  the  Cape  than  the  skulls  of  the  Rorquals  differ 
from  each  other.  He  points  out  these  differences,  which  extend, 
although  slightly,  to  the  bones  of  the  ear ;  and  expresses  his  opinion 
that  they  are  different  species. 


Skull  of  Greenland  Whale,  with  lower  jaw,  profile. 

In  the  great  Cape  Bahma,  according  to  Cuvier,  the  atlas,  the  axis, 
and  the  five  other  cervical  vertebras  are  united  together  by  their 


jection  externally  :  there  are  only  three  in  the  second.  The  metatar- 
sals are  in  length  only  double  their  width.  The  thumb  has  two 
phalanges,  the  ring-finger  four,  the  little  finger  three ;  and  all  ara 
terminated  by  a  cartilaginous  dilatation.  A  wide  and  short  fin 
obliquely  rounded  is  the  result.    ('  Ossemens  Fossiles.') 

The  pelvis  in  the  Cetaceans  is,  as  we  have  seen,  only  rudimentary ; 
but  it  may  be  necessary  here  to  give  a  summary  of  the  modification 
of  the  bones  and  their  connection  with  the  skeleton  in  the  different 
groups. 

In  the  Dugong  it  consists  of  two  pairs  of  bones  joined  two  and  two, 
and  end  to  end,  by  a  cartilage  :  to  the  vertebra  this  apparatus  is 
attached  by  a  cartilage  also. 

The  construction  of  this  part  varies  in  the  true  Zoophagous 
Cetaceans.  Two  small  long  bones  lodged  in  the  flesh,  one  on  each 
side  of  the  anus,  form  the  pelvic  rudiments  in  the  Dolphins.  In  the 
great  whales,  the  Mysticete,  or  Whalebone  Whale,  for  example,  at  the 
extremity  of  each  of  the  bones,  regarded  by  comparative  anatomists  as 
ilia,  a  second,  which  is  smaller  and  curved,  is  articulated.  The  con- 
vexity of  this  last  bone  is  external,  and  may  be  considered  as  a  pubis 
or  ischium. 
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Skeleton  of  Mysticete,  or  'Whalebone  Whale. 


bodies.  All  their  spinous  apophyses  are  anchylosed  into  a  single 
crest.  The  atlas  and  axis  unite  besides  by  their  upper  transverse 
apophyses,  which  are  wide  and  strong :  their  lower  transverse 
apophyses,  which  are  equally  long  and  strong,  are  anchylosed  to  each 
other  and  to  that  of  the  third,  which  is  more  slender.  The  next 
four  cervicals  have  only  delicate  transverse  apophyses,  of  which  the 
third,  fourth,  and  fifth  are  anchylosed  together.  The  last  also  has 
only  one  upper  transverse  apophysis,  but  longer,  stronger,  free,  and 
directed  forwards.  Cuvier  remarks  that  this  division  of  the 
apophyses  into  upper  and  lower  responds  to  the  two  branches 
separated  by  a  canal,  which  are  seen  in  those  of  ordinary  mammals. 
The  transverse  apophyses  of  the  first  dorsal  are  directed  also  forwards, 
and  are  long  and  a  little  stronger  than  at  the  last  cervical ;  they 
commence  increasing  in  bulk,  and  shortening  at  the  fourth  dorsal. 
The  succeeding  take  a  more  transverse  direction,  and  are  enlarged  at 
the  end,  to  the  tenth  inclusive.  Counting  from  the  eleventh,  they 
again  begin  to  elongate  to  the  seventeenth;  they  then  diminish 
insensibly  to  the  thirty-fourth,  where  they  disappear.  They  are 
throughout  longer  than  in  the  Cachalot,  and  enlarged  towards  the 
end,  the  contrary  of  which  is  manifested  in  that  genus.  There  are 
fifteen  pairs  of  ribs  ;  the  last  four  pairs  and  the  first  two  do  not  reach 
the  body  of  the  vertebra,  and  are  only  attached  to  its  transverse 
apophysis.  The  first  pair  is  flattened  and  extremely  wide,  especially 
at  the  sternal  extremity.  The  last  three  are  slender  and  short. 
After  the  fifteen  dorsal  vertebrse  come  twenty-seven  others.  The 
V-shaped  bones  commence  between  the  eleventh  and  twelfth ;  they 
are  small  compared  with  those  of  the  Cachalot,  and  disappear  after 
the  twenty-sixth.  The  eleven  or  twelve  last  vertebras  have  no  longer 
any  eminences.  The  last  of  all  are  nearly  quadrangular,  and  are 
each  pierced  with  two  vertical  holes.  The  spinous  apophyses  form  a 
tolerably  uniform  series  of  moderate  height,  all  inclined  forwards ; 
they  begin  to  diminish  on  the  tail.  The  anterior  articular  apophyses 
are  not  elevated,  remain  at  the  same  height,  and  preserve  the  same 
dimensions.  They  widen  on  the  tail  where  they  have  no  articulation 
to  furnish,  and  the  last  five  or  six,  nearly  equal  to  the  corresponding 
spinous  apophyses,  form  with  them  on  their  vertebrse  a  trilobated 
prominence. 

The  single  bone  of  the  sternum  was  oblong,  widest  in  front,  and 
carried  on  each  side  an  articular  facet  for  a  rib. 

The  shoulder-blade  is  nearly  flat ;  one  can  scarcely  perceive  a  slight 
concave  curvature  :  it  is  nearly  fan-shaped,  and  less  wide  than  high. 
Its  anterior  border  is  simple,  and  has  only  a  single  projecting  apo- 
physis, which  from  its  position  is  probably  the  acromion.  Its  articular 
head  is  much  wider  in  proportion  than  in  the  Cachalot.  The  humerus 
is  stout  and  short,  scarcely  twice  as  long  as  it  is  thick.  Its  tuberosity 
does  not  reach  beyond  the  head  in  front ;  this  last  is  hemispherical, 
and  nearly  parallel  to  the  axis.  The  lower  head  is  divided  into  two 
slightly  inclined  planes  for  the  ulna  and  radius,  which  two  bones  are 
compressed ;  the  ulna  is  the  narrowest,  especially  in  its  middle.  Its 
upper  head  is  slightly  oblique  at  its  axis,  and  the  olecranon  ascends  a 
little  instead  of  recurving  into  a  hook,  as  in  the  Cachalot.  The  radius 
enlarges  below,  so  as  to  be  there  two-thirds  of  its  length  ;  above  it  is 
not  more  than  a  third.  There  are  four  carpal  bones  in  the  first  row, 
of  which  the  ulnar  bone,  which  responds  to  the  pisiform,  forms  a  pro- 


Digestive  Organs. — Phytophagous  Cataceans. — The  teeth  (molars)  of 
the  Manatees  are  ridged  doubly  or  trebly,  the  root  distinct  from  the 
crown  :  here  the  resemblance  to  the  pachyderms,  Tapir  and  Hippopo- 
tamus for  instance,  is  very  strong.  The  molars  of  the  Dugongs  are 
elliptical,  without  true  fangs,  and  with  two  slight  furrows  on  the 
unworn  crown,  which  disappear  with  age.  In  the  upper  jaw  are  two 
tusks.  In  the  Ryiince  there  are  no  molars ;  but  there  is  in  lieu  of  them 
a  horny  plate  in  the  middle  of  each  jaw.  The  tongue  is  short,  and  can 
hardly  be  endowed  with  much  motion.  The  form  of  the  os  hyoides  is 
simple :  anchylosis  between  the  body  and  posterior  cornua  soon 
supervenes  ;  but  the  latter  send  no  ligament  to  the  thyroid  cartilage. 
The  anterior  cornua  remain  generally  cartilaginous,  and  are  the  medium 
of  union  between  the  body,  or  basi-hyal,  and  the  large  and  long  styloid 
processes. 

Professor  Owen  states  that  the  opening  of  the  larynx  is  chiefly 
defended,  during  the  submarine  mastication  of  the  vegetable  food  of 
the  Dugong,  by  the  extreme  contraction  of  the  faucial  aperture,  which 
resembles  that  of  the  Cupybara.  No  pyramidal  larynx  traverses  it, 
as  in  the  true  Cclacea.  Two  large  parotid  glands  are  situated  imme- 
diately behind  the  large  ascending  ramus  of  the  lower  jaw.  A  thick 
layer  of  simple  follicular  glands  is  developed  above  the  membrane  of 
the  palate,  and  a  glandular  stratum  is  situated  between  the  mucous 
and  muscular  coats  of  the  lower  part  of  the  cesophagus.  Professor 
Owen  states  that  a  similar  but  more  developed  glandular  structure  is 
present  in  the  cesophagus  of  the  Ray.  He  then  observes  that  the 
stomach  of  the  Dugong  presents,  as  Sir  Everard  Home  had  justly 
observed,  some  of  the  peculiarities  met  with  in  the  Whale  Tribe,  the 
Peccari  and  Hippopotamus,  and  the  Beaver  :  like  that  of  the  first  it 
is  divided  into  distinct  compartments ;  like  the  second  and  third  it 
has  pouches  superadded  to  and  communicating  with  it ;  and  like  the 
last  it  is  provided  with  a  remarkable  glandular  apparatus  near  the 
cardia.  These  modifications,  the  Professor  remarks,  obviously  har- 
monise with  the  difficult  digestibility  and  low-organised  matter  of  the 
food  of  the  Dugong.  "Yet,"  says  he,  "it  is  a  fact  that  would  not 
have  been  a  priori  expected,  that  in  the  Carnivorous  Cetacea  the 
stomach  is  even  more  complicated  than  in  the  Herbivorous  species, 
and  presents  a  closer  resemblance  to  the  ruminant  stomach  ;  it  is 
divided,  for  example,  into  a  greater  number  of  receptacles,  and  has 
the  first  cavity  like  the  rumen  lined  with  cuticle ;  while  in  the 
Dugong,  on  the  contrary,  the  stomach  is  properly  divided  into  two 
parts  only  (of  which  the  second  much  more  resembles  intestine),  and 
both  are  lined  with  a  mucous  membrane."  After  a  luminous  detailed 
account  of  the  stomach,  Professor  Owen  observes  that  it  would  seem 
that  a  caecum — and  he  minutely  describes  that  of  the  Dugong — is 
present  in  all  the  Herbivorous  Cetacea :  for  Steller  notices  it  as  of 
large  size  and  sacculated  in  the  Northern  Manatee  (Stellerus)  ;  and 
Daubentou  has  giveu  a  figure  of  the  bifid  coecuui  in  the  Southern 
Manatee  (Manatus  Ainericanus).  It  is  interesting,  he  adds,  to  find 
that  a  caput  coli  (the  situation  and  structure  of  which  in  the  Dugong 
he  describes)  is  present  in  the  true  Cetacea,  as  the  Balamidce,  which 
subsist  on  animal  food  of  the  lowest  organised  kind.  The  whole  of 
the  alimentary  canal  and  the  individual  differences  presented  by  the 
three  specimens  having  been  elaborately  detailed,  Professor  Owen 
proceeds  to  point  out  that  the  Dugong  with  respect  to  the  biliary 
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organs  deviates  in  a  marked  degree  from  the  ordinary  Cetacea,  in  the 
presence  of  a  well-developed  gall-bladder,  an  organ  which  Daubenton 
also  found  in  the  Manatee.  But  the  presence  of  the  gall-bladder  is  not, 
the  Professor  observes,  constant  in  the  Herbivorous  Cetacea  ;  for  in  the 
Northern  Manatee,  according  to  Steller,  ft  is  wanting,  and  its  absence 
seems  to  be  compensated  by  the  enormous  width  of  the  ductus  com- 
munis choledochus,  which  would  admit  the  five  fingers  united.  The 
secretion  of  the  pancreas  was  carried  by  from  twenty  to  thirty  ducts,  each 
about  two  lines  in  diameter,  to  a  very  wide  common  excretory  canal, 
which  terminates  below,  but  on  the  same  prominence  with  the  cystic 
duct,  at  a  much  greater  relative  distance  from  the  pylorus  than  in 
the  true  Cetacea.  In  one  of  the  Dugongs  dissected  by  Professor  Owen 
were  two  small  accessory  spleens  in  addition  to  the  larger  rounded 
one,  but  in  the  other  specimens  the  last  alone  was  present.  ('  Zool. 
Proc.,'  1838.) 

Zoophagous  Cetaceans. — The  teeth  of  the  Dolphins  are  generally 
simple  and  conical  or  compressed.  They  are  present  in  both  jaws ; 
their  number  varies,  and  they  not  unfrequently  lie  hid  in  the  gums  in 
a  rudimentary  state.  Those  of  the  Cachalots  are  simple,  of  a  long 
ovoid  recurved  shaj)e,  and  placed  in  the  lower  jaw  only.  The  Mysti- 
cetes,  or  Whalebone  Whales,  are  without  true  teeth  ;  in  lieu  of  which, 
transverse  horny  plates  of  baleen,  or  whalebone,  as  it  is  commonly 
termed,  grow  from  the  palate.  These  plates  on  their  internal  edges 
are  fringed  with  loose  beards,  and  among  these  the  small  marine 
animals  which  form  their  food  are  entangled  as  in  the  meshes  of 
a  net. 

The  stomachs  of  the  Zoophagous  Cetaceans  are  very  complicated  : 
the  number  of  these  in  various  species,  and  in  different  individuals  of 
the  same  species,  has  been  variously  given  by  different  authors. 
Some  have  stated  the  number  in  the  common  Dolphin  and  Porpesse 
at  three,  others  at  four,  others  at  five,  others  at  six.  F.  Cuvier  con- 
siders it  as  certain  that  these  numerical  differences  proceed  simply  from 
the  manner  in  which  the  organ  is  viewed.  Professor  Owen  was  unable 
to  distinguish  more  than  four  compartments  in  the  stomach  of  the 
Porpesse.  In  general  the  spouting  whales  have  no  ca3cum ;  but  a 
trace  of  it  has  been  found  in  the  Platanist,  and  it  actually  exists  in 
the  Piked  and  Whalebone  Whales. 

John  Hunter  pointed  out  the  considerable  degree  of  uniformity 
present  in  the  liver  of  this  tribe,  observing  that  in  shape  it  resembles 
that  of  man,  but  that  it  is  not  so  thick  at  the  base  nor  so  sharp  at 
the  lower  edge,  and  probably  not  so  firm  in  the  texture.  The  right 
lobe  is  the  largest  and  thickest.  There  is  no  gall-bladder.  The  same 
distinguished  comparative  anatomist  describes  the  pancreas  as  a  very 
long  flat  body,  having  its  left  end  attached  to  the  right  side  of  the 
first  cavity  of  the  stomach  :  it  passes,  he  adds,  across  the  spine  at  the 
foot  of  the  mesentery,  and  near  to  the  pylorus  joins  the  hollow  curve 
of  the  duodenum,  along  which  it  is  continued  and  adheres  to  the 
intestine,  its  duct  entering  that  of  the  liver  near  the  termination  of 
the  gut.  In  the  Piked  Whale  the  spleen  is  single  and  small ;  in  the 
Porpesse  it  is  subdivided  into  several  distinct  portions. 

There  is  an  interesting  series  of  preparations  illustrative  of  the 
anatomy  of  the  Cetacea  in  the  museum  of  the  College  of  Surgeons, 
and  well  deserving  the  attention  of  the  student  of  comparative  ana- 
tomy. One  of  these  preparations,  No.  323,  is  a  perpendicular  section 
of  several  plates  of  whalebone,  with  the  intermediate  substance  and 
vascular  nidus,  from  the  upper  jaw  of  a  young  specimen  of  the  Great 
Whale  (Balcena  mynticetus,  Linn.).  The  disposition  and  relative  pro- 
portions of  the  plates  of  whalebone  are  here  shown ;  from  which  dispo- 
sition it  results,  that  only  the  fringed  extremity  of  the  whalebone 
plates  are  visible  from  the  inside  of  the  mouth  of  the  whale  ;  the 
whole  concavity  of  the  palate  appearing  to  be  beset  with  coarse  rigid 
hairs  or  bristles,  which  explains  the  passage  in  Aristotle  ('  Hist  Anim.' 
iii.  12),  who,  speaking  of  the  Great  Whale  ('  ixv/tt'ikiitos,  or,  as  Bekker 
reads  it,  6  /iCs  rb  ktitos),  says,  "  The  Mysticete  has  no  teeth  in  its  mouth, 
but  hairs  like  hog's  bristles." 

Circulating  System. — Phytophagous  Cetaceans. — The  three  Dugongs 
dissected  by  Professor  Owen  presented  the  same  remarkable  extent 
of  separation  of  the  two  ventricles  of  the  heart  described  by  Sir 
Everard  Home  and  Sir  Stamford  Raffles  in  the  individuals  examined 
by  them,  and  observed  by  Riippell  in  the  Dugong  of  the  Red  Sea 
(Halicore  Tabernaculi).  Daubenton  appears  to  be  the  first  who  noticed 
this  condition  of  the  heart,  in  his  dissection  of  the  foetus  of  the  Mana- 
tee. Steller  also  described  it  in  the  genus  which  bears  his  name  ;  but 
in  that  animal  the  apical  cleft  of  the  heart  extended  upwards  only 
one-third  of  the  way  towards  the  base,  whereas  in  the  Dugong  it 
reaches  half-way  towards  the  base. 

Professor  Owen  found  the  foramen  ovale  completely  closed,  and  the 
ductus  arteriosus  reduced  to  a  thick  ligamentous  cord,  permeable 
for  a  short  distance  by  an  eye-probe  from  the  aorta,  where  a  crescentic 
slit  still  represented  the  original  communication.  He  states  that  in 
the  smoothness  and  evenness  of  their  exterior  and  their  general  form 
the  auricles  of  the  Dugong  resemble  those  of  the  Turtle  (Chelone), 
and  that  the  appendix  can  harcliy  be  said  to  exist  in  either.  The 
right  auricle  is  larger  than  the  left.  The  primary  branches  from  the 
arches  of  the  aorta  correspond  in  each  specimen  with  Sir  Everard 
Home's  figure  and  description.  There  was  only  one  superior  cava, 
not  two,  as  in  the  Elephant ;  and  the  pulmonary  veins  terminated  in 
the  left  auricle  by  a  common  trunk  an  inch  in  length. 


As  no  mention  had  been  made  in  the  anatomical  descriptions  of  th,- 
Herbivorous  Cetaceans  by  Daubenton,  Steller,  Cuvier,  Raffles,  and 
Home,  respecting  the  existence  or  otherwise  of  the  extraordinary 
intercostal  and  intervertebral  arterial  plexuses  present  in  the  true 
Cetacea,  Professor  Owen  carefully  followed  out  this  part  of  the  dis- 
section, but  could  detect  no  trace  of  this  very  striking  modification. 
Here  again,  he  observes,  in  enunciating  a  general  anatomical  propo- 
sition regarding  Cuvier's  Cetacea,  the  Herbivorous  species  must  be 
exceptionally  cited  apart. 

Zoophagous  Cetaceans. — Professor  Owen  remarks  that  tho  Carni- 
vorous Cetaceans  do  not  participate  in  the  structure  of  the  heart  above 
described  with  the  Herbivorous  section. 

The  following  i3  John  Hunter's  description  of  the  heart  of  the 
Whale  :— 

"  The  heart  is  inclosed  in  its  pericardium,  which  is  attached  by  a 
broad  surface  to  the  diaphragm,  as  in  the  human  body.  It  is  com- 
posed of  four  cavities — two  auricles  and  two  ventricles :  it  is  more 
flat  than  in  the  quadruped,  and  adapted  to  the  shape  of  the  chest. 
The  auricles  have  more  fasciculi,  and  then  pass  more  across  the  cavity 
from  side  to  side,  than  in  many  other  animals ;  besides  being  very 
muscular  they  are  very  elastic,  for  being  stretched  they  contract  again 
very  considerably.  There  is  nothing  uncommon  or  particular  in  the 
structure  of  the  ventricles,  in  the  valves  of  the  ventricles,  or  in  that 
of  the  arteries.  The  general  structure  of  the  arteries  resembles  that 
of  other  animals  ;  and  where  parts  are  nearly  similar,  the  distribution 
is  likewise  similar.  The  aorta  forms  its  usual  curve,  and  sends  off 
the  carotid  and  subclavian  arteries.  The  veins,  I  believe,  have  nothing 
particular  in  their  structure,  excepting  in  parts  requiring  a  peculiarity, 
as  in  the  folds  of  the  skin  on  the  breast  in  the  Piked  Whale,  where 
their  elasticity  was  to  be  increased." 

This  assertion  respecting  the  veins  is  not  stated  very  positively, 
and  we  shall  presently  see  that  there  is  a  peculiarity  in  their 
structure. 

The  same  great  physiologist  well  observes,  that  in  our  examination 
of  particular  parts,  the  size  of  which  is  generally  regulated  by  that 
of  the  whole  animal,  if  we  have  only  been  accustomed  to  see  them  in 
those  which  are  small  or  middle  sized,  we  behold  them  with  astonish- 
ment in  animak  so  far  exceeding  the  common  bulk  as  the  Whale. 
"  Thus,"  says  Hunter,  "  the  heart  and  aorta  of  the  Spermaceti  Whale 
appeared  prodigious,  being  too  large  to  be  contained  in  a  wide  tub, 
the  aorta  measuring  a  foot  in  diameter.  When  we  consider  these  as 
applied  to  the  circulation,  and  figure  to  ourselves  that  probably  10  or 
15  gallons  of  blood  are  thrown  out  at  one  stroke,  and  moved  with  an 
immense  velocity  through  a  tube  of  a  foot  diameter,  the  whole  idea 
fills  the  mind  with  wonder." 

But  the  most  remarkable  modification  of  the  arterial  system  in  tho 
Whales  remains  to  be  noticed.  This  consists  in  an  almost  infinite 
circumvolution  of  arteries,  forming  a  plexus  of  vessels  filled  with 
oxygenated  blood,  situated  under  the  pleura  and  between  the  ribs,  on 
each  side  of  the  spine.  This  intercostal  plexus,  or  rete  mirabile,  is 
f^ie  apparatus  which  enables  the  whale  to  remain  under  water  for  • 
more  than  an  hour. 

M.  Breschet  read  a  paper  to  the  French  Academy  of  Sciences  in 
1834,  which  bears  the  following  title :  1  Histoire  Anatomique  et  Phy- 
siologique  d'un  Organe  de  Nature  vaseulaire  decouvert  dans  les  Ce'tace's, 
etc.'  M.  Breschet  has  however  no  claims  to  the  discovery  of  this 
organ.  It  was  indicated  and  described  long  ago  by  Tyson  in  his 
'  Anatomy  of  a  Porpesse,'  but  he  was  not  aware  of  the  use  of  it,  and 
considered  it  as  a  glandulous  body.  Hunter  was  the  first  who  deter- 
mined its  exact  nature,  and  showed  that  it  was  a  reservoir  of  arterial 
or  aerated  blood. 

After  noticing  the  general  structure  of  the  arteries  as  above  men- 
tioned, and  stating  that  the  aorta  forms  its  usual  curve,  sending  off  tho 
carotid  and  subclavian  arteries,  Hunter  proceeds  as  follows  : — 

"Animals  of  this  tribe,  as  has  been  observed,  have  a  greater  pro- 
portion of  blood  than  any  other  known,  and  there  are  many  arteries 
apparently  intended  as  reservoirs,  where  a  large  quantity  of  arterial 
blood  seemed  to  be  required  in  a  part,  and  vascularity  could  not  be 
the  only  object.  Thus  we  find  that  the  intercostal  arteries  divide  into 
a  vast  number  of  branches,  which  run  in  a  serpentine  course  between 
the  pleura,  ribs,  and  their  muscles,  making  a  thick  substance,  some- 
what similar  to  the  spermatic  artery  in  the  Bull.  These  vessels, 
everywhere  lining  the  sides  of  the  thorax,  pass  in  between  the  ribs 
near  their  articulation,  and  also  behind  the  ligamentous  attachment 
of  the  ribs,  and  anastomose  with  each  other.  The  medulla  spinalis 
is  surrounded  with  a  net-work  of  arteries  in  the  same  manner,  more 
especially  where  it  comes  out  from  the  brain,  where  a  thick  substance 
is  formed  by  their  ramifications  and  convolutions  ;  and  these  vessels 
most  probably  anastomose  with  those  of  the  thorax.  The  subclavian 
artery  in  the  Piked  Whale,  before  it  passes  over  the  first  rib,  sends 
down  into  the  chest  arteries  which  assist  in  forming  the  plexus  on  the 
inside  of  the  ribs.  I  am  not  certain  but  the  internal  mammary  arteries 
contribute  to  form  the  anterior  part  of  this  plexus.  The  motion  of 
the  blood  in  such  cases  must  be  very  slow  ;  the  use  of  which  we  do 
not  readily  see.  The  descending  aorta  sends  off  the  intercostals 
which  are  very  large,  and  gives  branches  to  this  plexus ;  and  when 
it  has  reached  the  abdomen  it  sends  off,  as  in  the  quadruped,  the 
different  branches  to  the  viscera  and  the  lumbar  arteries,  which  are 
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likewise  very  largo,  for  the  supply  of  that  vast  mass  of  muscles  which 
moves  the  tail." 


Arterial  Plexus  in  tlio  Dolphins.  Brescliet. 


With  regard  to  the  veins,  Professor  Owen  points  out  that  they  arc 
remarkable  not  only  for  their  great  capacity,  which  Hunter  noticed, 
but  also  for  their  number  and  the  immense  plexuses  which  they  form 
in  different  parts  of  the  body,  and  above  all  for  the  almost  total 
absence  of  valves.  Tyson,  he  observes,  has  given  a  figure  of  the 
extensive  venous  plexus  situated  on  the  membrane  investing  the 
psoas  muscles,  and  these  have  recently  occupied  the  attention  of 
Bieschet  and  Von  Baer.  The  inferior  and  superior  vena3  cava;  are 
not  brought  into  communication  by  the  vena  azygos,  as  in  other 
Mammalia;  such  veins  in  the  usual  situation  in  the  chest  would  have 
been  subject  to  compression  between  the  arterial  plexuses  and  the 
lungs.  The  vense  azygos  are  therefore  represented  by  two  venous 
trunks  situated  in  the  interior  of  the  vertebral  canal,  where  they 
receive  the  intercostal  and  lumbar  veins,  and  finally  communicate 
with  the  superior  cava  by  means  of  a  short  single  large  trunk,  which 
penetrates  the  parietes  of  the  posterior  and  right  side  of  the  chest. 
Professor  Owen  concludes  this  interesting  note  to  Hunter's  '  Animal 
Economy'  by  clearing  up  the  difficulty,  which  must  have  occurred 
to  most,  of  accounting  for  the  fact  of  so  enormous  an  animal  as  the 
great  whale  being  killed  by  such  puny  instruments  as  the  harpoon 
and  lance.  "  The  non-valvular  structure  of  the  veins  in  the  Cetacea," 
says  the  Professor,  "  and  the  pressure  of  the  sea-water  at  the  depths 
to  which  they  retreat  when  harpooned,  explain  the  profuse  and 
deadly  haemorrhage  which  follows  a  wound  that  in  other  Mammalia 
would  be  by  no  means  fatal." 

Respiratory  System. — Phytophagous  Cetaceans. — Professor  Owen 
states  that  the  peculiar  form,  structure,  and  position  of  the  lungs 
have  been  so  accurately  described  and  figured  by  Raffles,  Home,  and 
Riippell,  that  he  has  only  to  observe  the  close  agreement  with  these 
accounts  which  the  structure  of  the  parts  presented  in  the  three 
Dugongs  dissected  by  him.  Daubenton  and  Humboldt,  he  remarks, 
describe  and  figure  a  precisely  similar  condition  of  the  respiratory 
apparatus  in  the  Manatee.  Steller,  he  adds,  describes  the  same 
extension  of  the  lungs  in  the  Rytina,  and  compares  it  with  the  lungs 
in  the  Bird,  but  without  their  fixation  in  the  parietes  of  the  chest,  so 
characteristic  of  that  class.  Professor  Owen  is  of  opinion  that  the 
Chelonian  reptiles  perhaps  offer  a  closer  resemblance  to  the  Herbivo- 
rous Cetacea  in  this  respect ;  and  he  notices  it  as  worthy  of  remark, 
that  the  air-cells  of  the  lungs  are  larger  in  the  Dugong  than  in  any 
other  mammals.  In  the  Carnivorous  Cetacea,  the  air-cells,  he  observes, 
are  remarkably  minute,  and  the  lungs  more  compactly  shaped  and 
lodged  in  a  shorter  thorax. 

"  Existing,"  continues  Professor  Owen,  "  as  both  the  Herbivorous 
and  Carnivorous  Cetacea  do,  under  such  peculiar  circumstances — as 
air-breathing  animals  constantly  dwelling  in  an  element  the  access  of 
which  to  the  lungs  would  be  immediately  fatal — it  might  be  supposed 
that  the  mechanism  of  the  larynx,  or  entry  to  the  air-passage,  would 
be  similarly  modified  in  all  the  species,  in  order  to  meet  the  contin- 
gencies of  their  aquatic  existence.  But  we  can  as-  little  predicate  a 
community  of  organisation  iu  the  structure  of  this  part,  as  of  the 
circulating  or  digestive  system  in  the  Cetacea  of  Cuvier.  The  Dugong 
and  the  Dolphin  present,  in  fact,  the  two  extremes  in  the  Mammi- 
ferous  class,  in  the  development  of  the  epiglottis,  which  is  one  of  the 
chief  internal  characteristics  of  that  class.   In  the  true  Cetacea  and  the 


Delphiiiidai  in  particular,  it  is  remarkable  for  its  great  length,  and  in 
the  Dugong  it  can  hardly  be  said  to  exist  at  all." 

Professor  Owen,  after  giving  a  minute  and  accurate  account  of  the 
larynx,  thus  proceeds  : — 

"Amongst  the  true  Cetacea,  we  have  observed  that  it  is  those 
which  subsist  on  the  lowest  organised  animal  substance,  as  the 
Balainidte,  which  approach  the  nearest  to  the  herbivorous  species,  in 
having  the  additional  complexity  of  the  caecum  ;  and  it  is  interesting 
to  find  that  the  same  affinity  is  manifested  iu  the  structure  of  the 
larynx.  The  epiglottis  and  arytenoid  cartilages,  for  example,  are 
relatively  shorter  in  the  Balcsnoptera  than  in  Dclphinus ;  and  as  Mr. 
Hunter  has  observed,  they  are  connected  together  by  the  membranes 
of  the  larynx  only  at  their  base ;  and  not  wrapped  together  or 
surrounded  by  that  membrane  as  far  as  the  apices,  as  in  the  Dolphins. 
In  the  Balanoptera  also,  the  apices  of  these  cartilages  are  not  expanded, 
as  in  the  Dolphins,  but  diminished  to  an  obtuse  extremity.  These 
points  of  resemblance  to  the  condition  of  the  larynx  in  the  Dugong 
and  Manatee  are  carried  still  further  in  the  Mysticete  Whale,  at 
least  in  the  foetus  dissected  by  me,  and  in  which  both  the  epiglottis 
and  arytenoid  cartilages  were  relatively  much  shorter,  and  the  thyroid 
cartilage  larger  and  more  convex  than  in  the  Piked  Whale  (Balcenoptera). 
The  thyroid  cartilage  is  however  a  single  piece  in  both  genera  of 
Bulienida;  though  deeply  notched  above  and  below;  and  the  larynx 
presents  several  interesting  individual  peculiarities,  which  however 
the  minute  and  accurate  descriptions  and  illustrations  of  this  organ, 
in  both  the  Balanoptera  and  Balcerue,  published  by  Professor  G. 
Sandifort,  preclude  the  necessity  of  further  dwelling  upon." 

The  diaphragm,  lungs,  bronchi,  and  trachea  present  in  the  Zoopha- 
gous  Cetaceans  secondary  modifications  only,  but  important  differences 
are  exhibited  in  the  nostrils,  .which  serve  to  conduct  the  air  from  the 
atmosphere  to  the  lungs.  The  necessity  for  the  act  of  spouting  seems 
to  have  led  to  the  obliteration  of  the  organ  of  smelling,  and  to  the 
formation  of  a  new  organ  especially  destined  to  fulfil  that  act. 
Although  this  organ  has  only  been  studied  thoroughly  in  the 
1  )olphius,  the  probability  is,  that  the  apparatus  in  all  the  Zoophagous 
Cetaceans  is  the  same. 

If,  says  Baron  Cuvier,  we  trace  the  oesophagus  upwards,  we  find 
that  when  it  arrives  opposite  the  pharynx  it  appears  to  divide  into 
two  passages,  one  of  which  is  continued  onwards  to  the  mouth,  while 
the  other  ascends  to  the  nose.  Mucous  glands  and  fleshy  fibres,  which 
constitute  several  muscles,  surround  the  last-mentioned  passage. 
Some  of  these  are  longitudinal,  and  arise  from  the  circumference  of 
the  posterior  orifice  of  the  bony  nostrils,  and  descend  along  that 
canal  to  the  pharynx  and  its  sides ;  the  others,  which  are  annular, 
appear  to  be  a  continuation  of  the  proper  muscles  of  the  pharynx. 
The  larynx  rises  into  this  passage  in  a  pyramidal  form,  and  the 
annular  fibres  have  the  power  of  constricting  it.  Mucous  follicles, 
which  pom-  out  their  secretion  by  conspicuous  excretory  orifices, 
prevail  in  this  part.  When  the  lining  of  the  nasal  passage  has  reached 
the  vomer,  it  becomes  of  a  peculiar  texture,  thin,  smooth,  and  black, 
is  apparently  destitute  of  vessels  and  nerves,  and  very  dry.  A  fleshy 
valve  closes  the  two  bony  nasal  canals  at  the  upper  or  external 
orifice.  It  is  formed  of  two  semicircles  attached  to  the  anterior  edge 
of  that  orifice,  which  it  shuts  by  the  agency  of  a  very  strong  muscle 
lodged  above  the  intermaxillary  bones.  To  open  it,  there  is  a  necessity 
for  some  foreign  body  to  press  against  it  from  below  ;  and  when  it 
is  closed,  it  debars  all  communication  between  the  nasal  passages  and 
the  cavities  above  them,  which  cavities  are  two  large  membranous 
pouches  formed  by  dark  mucous  skin,  and  very  much  wrinkled  when 
empty  ;  but  when  distended,  they  become  of  an  oval  shape,  which  in 
•the  Porpesse  is  about  as  large  as  a  common  wine-glass.  These  two 
pouches  lie  beneath  the  integument  in  front  of  the  nostrils,  and 
communicate  with  an  intermediate  space  immediately  above  those 
nasal  organs,  whose  external  orifice  is  a  transverse  semilunar  slit. 
Strong  fleshy  fibres  expand  and  cover  the  whole  upper  surface  of  this 
apparatus,  radiating  from  the  entire  circumference  of  the  cranium, 
uniting  above  the  two  pouches,  and  adapted  for  compressing  them 
forcibly.  Now  we  will  suppose  that  the  Cetacean  has  taken  into  its 
mouth  water  which  it  wishes  to  eject :  it  first  sets  the  tongue  and 
jaws  in  motion  as  if  it  were  about  to  swallow  the  water ;  but,  shutting 
its  pharynx,  it  forces  the  water  to  ascend  into  the  nasal  passages, 
where  the  annular  fibres  above  mentioned  accelerate  its  progress  till 
it  raises  the  valves  and  distends  the  membranous  pouches  above. 
The  water,  when  once  in  the  pouches,  can  be  there  retained  till  the 
animal  wishes  to  spout.  When  that  wish  is  present,  the  Cetacean 
closes  the  valve,  and  so  prevents  the  descent  of  the  water  into  the 
nasal  passages,  and  forcibly  compresses  the  pouches  by  means  of  the 
muscular  expansion  which  overspreads  them.  The  water,  compelled 
then  to  escape  by  the  narrow  semilunar  aperture,  is  projected  to  a 
height  which  corresponds  to  the  amount  of  the  pressure  applied. 

In  the  case  of  the  Spermaceti  'Whale,  it  appears  that  the  animal 
occupies  about  a  seventh  of  its  time  in  breathing  ;  and  when  it  rise3 
after  long  intervals,  an  enormous  column  of  air  must  rash  into  the 
lungs  and  aerate  a  vast  quantity  of  blood  for  the  reservoir  described 
by  Hunter.  In  ordinary  mammals,  man  and  the  quadrupeds  for 
instance,  respiration  is  momentarily  going  on,  and  enough  air  only 
is  inhaled  to  oxygenate  the  blood  requisite  for  a  few  pulsations. 

The  spout-hole  is  simple  in  the  Dolphins,  and  situated,  as  seen  in 


^93  GET  ACE  A. 


the  cut,  towards  the  top  of  the  head  :  the  same  simplicity  exists  in 
that  of  the  Cachalots,  but  it  is  situated  at  the  upper  extremity  of 
the  snout.  In  the  Whalebone  Whales  it  is  double,  opening  towards 
the  summit  of  the  head,  as  in  the  Dolphins,  in  a  crescentic  form 
whose  convexity  is  sometimes  anterior  and  sometimes  posterior. 


Vertical  section,  exhibiting  the  tongue,  larynx,  and  nostrils  of  the  Forpcsse. 
('  Catalogue  of  the  Physiological  Series  '  (Mus.  Coll.  Chir.),  vol.  ii.  pi.  29,  p.  163.) 

Uropoietic  System. — Professor  Owen  observes,  that  if  we  were 
acquainted  with  the  structure  of  the  urinary  organs  of  the  Herbivorous 
Cetacea,  as  it  is  exemplified  in  the  Dugong  alone,  we  should  have  to 
establish  as  marked  a  distinction  in  this  respect  between  them  and  the 
true  Cetacea  as  in  the  preceding  organic  systems.  Instead  of  the 
numerous  and  minute  lobuli  or  reuules  into  which  the  kidney  is  sub- 
divided in  the  Dolphins  and  Whales,  it  presents  in  the  Dugong  a 
simple  compact  form  with  an  unbroken  external  surface  ;  the  tubuli 
uriniferi  terminate  upon  two  lateral  series  of  eleven  mammilla;,  which 
project  into  a  single  elongated  cavity  or  pelvis,  from  which  the  ureter 
is  continued.  In  the  Northern  Manatee  however,  Steller,  whose 
accuracy  Professor  Owen  justly  notices,  describes  the  kidney  as  being 
subdivided  like  that  of  the  Seal  and  Sea-Otter.  A  similar  lobulated 
structure  is  also  ascribed  by  John  Hunter,  in  his  paper  on  Whales,  in 
'  Phil.  Trans.'  (1787),  to  the  Manatee,  including  it,  with  the  Seal  and 
White  Bear,  among  the  animals  occasionally  inhabiting  the  water. 
Daubenton,  in  his  anatomical  description  of  the  Manatus  Americanus, 
merely  notices  the  kidneys  as  oblong,  and  placed  opposite  to  each 
other  ;  nor  does  his  figure  give  any  indication  of  lobulated  structure  ; 
neither  does  Sir  Everard  Home  mention  such  structure  in  his  Anatomy 
of  the  Manatee  in  'Phil.  Trans.'  (1821).  This  want  of  uniformity 
in  the  structure  of  the  kidney  in  the  Herbivorous  Cetacea  is  however, 
Professor  Owen  adds,  of  less  moment  with  reference  to  their  natural 
affinities ;  since  in  the  Pachyderms  we  find  some  species,  as  the 
Rhinoceros,  and  though  in  a  less  degree,  the  Elephant,  presenting  a 
subdivided  kidney  ;  while  others,  as  the  Tapir  and  Hog,  have  it  entire. 

In  the  foetus  of  the  Dolphin,  according  to  Muller,  the  lobules  of 
the  kidney  consist  principally  of  convoluted  uriniferous  ducts, 
extending  from  the  apex  to  the  circumference  of  the  lobule;  the 
intertwinings  of  the  tubuli  are  greatest  in  the  interoortical  portion. 
It  is  a  curious  fact,  Professor  Owen  remarks,  that  the  supra-renal 
gland  in  the  Porpesse  presents  a  certain  resemblance  to  the  kidney  in 
its  lobulated  exterior  ;  but,  he  adds,  the  analogy  extends  no  farther, 
for  on  making  a  section  of  this  part  it  was  found  to  consist  of  the 
usual  continuous  compact  substance. 

Generative  System. — J ohn  Hunter  remarks  that  the  organs  of  genera- 
tion of  this  order  of  animals  come  in  both  sexes  nearer  in  form  to  those 
of  the  Ruminants  than  of  any  others  ;  and  this  similarity  is  pai-ticu- 
larly  remarkable  in  the  female ;  in  the  male  their  situation  varies  on 
account  of  the  modification  of  the  external  form  of  the  body. 

The  female  organs  in  the  Rytina  have  been  described  by  Steller  ; 
and  Sir  Everard  Home  has  given  an  account  of  those  of  the  Dugong. 
('Phil.  Trans.,'  1820.) 

Hunter,  in  his  paper  on  Whales  has  entered  particularly  into  the 
structure  of  those  of  the  Zoophagous  Cetaceans.  The  period  of 
uterine  gestation  does  not  appear  to  be  certainly  known ;  the  number 
of  young  is  generally  considered  not  to  exceed  one,  there  being  but 
two  nipples ;  the  glands  for  the  secretion  of  milk  are  two,  one  on  each 
side  of  the  mesial  line  of  the  belly  at  its  lower  part.  The  milk  is  very 
rich,  like  that  of  a  cow  to  which  cream  has  been  added. 

Professor  Owen  remarks,  that  much  stress  has  been  recently  laid 
on  the  supposed  existence  which  the  muscles  surrounding  the  mam- 
illary gland  afford  in  the  act  of  suckling,  by  compressing  the  gland  and 
ejaculating  the  milk  accumulated  in  the  dilated  receptacle  or  reservoir ; 
but  he  observes  that,  considering  how  great  the  pressure  of  the 
surrounding  water  must  be  upon  the  extended  surface  of  the  mam- 
mary gland,  it  may  readily  be  conceived,  that  when  the  nipple  is 
grasped  by  the  mouth  of  the  young,  and  the  pressure  removed  from 
it  by  the  retraction  of  the  tongue,  the  milk  will  be  expelled  in  a 
copious  stream  by  means  of  the  surrounding  pressure  alone,  indepen- 
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dently  of  muscular  aid  The  Professor  adds,  that  the  intimate  struc- 
ture of  the  mammary  gland  in  the  Zoophagous  Cetacea  w  essentially 
the  same  as  in  the  Ornithorhynchus,  being  composed  of  an  innumerable 
quantity  of  cajcal  tubes ;  these  are  however  shorter  than  in  the 
Ornithorhynchus,  and  their  glandular  parietes  are  firmer ;  they  are 
well  shown  in  the  figure  of  the  mammary  gland  in  a  young  Piked 
Whale  (Balwnoptera  roslrata)  given  by  Muller  in  his  seventeenth  plate, 
fig.  2.,  and  according  to  that  author  present,  after  the  Ornithorhynchus, 
the  simplest  structure  of  the  mammary  gland  in  the  entire  mammi- 
ferous  series  of  animals. 

Brain,  Nervous  System,  and  Senses. — The  brain  is  well  formed.  In 
the  Porpesse  and  the  common  Dolphin  it  has  been  stated  to  be  as 
highly  developed  as  in  any  mammiferous  quadruped.  In  the  greater 
whales  there  is  reason  for  supposing  that  the  ratio  of  the  weight  of 
the  brain  to  that  of  the  body  is  Jj.  In  the  smaller  Cetaceans  it  is  not 
diminished  to  a  proportionate  size,  as  its  extraordinary  development 
in  the  Dolphin  testifies. 

Smell. — Hunter  observes  that  in  many  of  the  Whale  Tribe  there  is 
no  organ  of  smell  at  all,  and  in  those  which  have  such  an  organ,  it  is 
not  that  of  a  fish,  therefore  probably  not  calculated  to  smell  water. 
It  becomes  difficult  therefore,  he  remarks,  to  account  for  the  manner 
in  which  such  animals  smell  the  water ;  and  why  the  others  should 
not  have  had  such  an  organ,  which  seems  to  be  peculiar  to  the  large 
and  small  Whalebone  Whales  (Bala'na,  mysticetws  and  Balccnoptera 
rostrata) ;  the  organ,  in  those  which  have  it,  lie  adds,  is  extremely 
small,  when  compared  with  that  of  other  animals,  as  well  as  the  nerve 
which  is  to  receive  the  impression. 

Taste. — The  complicated  and  indeed  delicate  structure  of  the  tongue 
in  the  Phytophagous  Cetaceans  indicates  that  they  must  enjoy  tho 
sense  of  taste,  although  the  tongue  is  capable  of  but  slight  motion. 

But  it  has  been  doubted  whether  the  Zoophagous  Cetaceans  are 
endowed  with  a  special  organ  for  the  enjoyment  of  this  sense.  No 
fossulate  nor  conical  papilla;  are  present  in  the  tongue  of  the  Dolphin 
or  of  the  Porpesse  ;  slight  elevations,  the  middle  of  which  appears  to 
be  perforated,  are  only  perceptible,  and  the  fringed  edges  would  seem 
to  lead  to  the  notion  that  their  object  is  more  intended  for 
furthering  the  sensations  of  touch. 

J  ohn  Hunter  states  that  the  tongue,  which  is  the  organ  of  taste,  is 
also  endowed  with  the  sense  of  touch.  He  found  the  tongue  in  the 
Porpesse  and  Grampus  firm  in  texture,  composed  of  muscle  and  fat, 
pointed  and  serrated  on  its  edges  like  that  of  a  hog.  In  the  Spermaceti 
Whale,  he  says,  it  was  almost  like  a  feather-bed.  In  the  Piked 
Whale  it  was  but  gently  raised,  hardly  having  any  lateral  edges,  and 
its  tip  projecting  but  little,  yet  like  every  other  tongue,  composed  or 
muscle  and  fat.  He  supposes  that  the  tongue  of  the  large  Whale- 
bone Whale  rises  in  the  mouth  considerably ;  the  two  jaws  in  the 
middle  being  kept  at  such  a  distance  on  account  of  the  whalebone,  so 
that  the  space  between,  when  the  mouth  is  shut,  must  be  filled  with 
the  tongue. 

Sight. — The  eye  iu  the  Herbivorous  Cetaceans  only  is  provided 
with  a  nictitating  membrane,  or  lateral  lid  ;  that  of  the  Zoophagous  or 
Spouting  Cetaceans  has  no  lachrymal  glands,  but  the  lids  are  furnished 
with  glands  for  a  mucous  secretion  adapted  for  lubricating  the 
sclerotic  coat. 

John  Hunter  states  that  the  eye  in  this  tribe  is  constructed  upon 
nearly  the  same  principle  as  that  of  the  quadrupeds,  differing  how- 
ever in  some  circumstances,  by  which  it  is  probably  better  adapted  to 
see  in  the  medium  through  which  the  light  is  to  pass.  It  is  upon 
the  whole  small  for  the  size  of  the  animal.  The  lids  have  but  little 
motion,  and  consist  not  of  loose  cellular  membrane,  as  in  common 
quadrupeds,  but  rather  of  the  common  adipose  membrane  of  the  body ; 
the  connection  however  of  their  circumference  with  the  common 
integuments  is  loose,  the  cellular  membrane  being  less  loaded  with 
oil,  which  allows  of  a  slight  fold  being  made  upon  the  surrounding 
parts  in  opening  the  eyelids.  This  is  not  to  an  equal  degree,  he  adds, 
in  them  all,  being  less  so  in  the  Porpesse  than  in  the  Piked  Whale. 
A  detailed  account  of  the  anatomy  of  the  eye  in  whales  will  be  found 
in  Hunter's  paper. 

Hearing. — There  is  no  external  concha,  but  the  ear  is  constructed 
much  upon  the  same  principle  as  in  the  quadruped  ;  there  are  how- 
ever certain  differences  which  the  reader  will  find  set  forth  in  Hunter's 
paper.  The  sense  seems  to  be  fairly  developed,  and  whale-fishers 
experience  no  small  difficulty  from  the  warning  given  by  both  eye 
and  ear.  It  has  however  been  stated  that  the  Greenland  Whale, 
though  not  without  a  nice  sense  of  hearing,  remains  insensible  to  the 
report  of  a  cannon. 

Touch. — The  sensation  of  touch  must  be  lively,  though  it  is  a 
commonly  received  opinion  that  the  common  Dolphin,  notwithstanding 
its  delicate  epidermis,  is  not  very  sensible  to  tactile  iutpressions. 
Messrs.  Breschet  and  Roussel  de  Vauzeme  distinguish  the  following 
constituents  in  the  skin  of  the  Cetaceans  : — 1.  Derm,  or  corium,  a 
dense  fibrous  cellular  texture,  which  contains  and  protects  all  the 
other  parts  of  the  skin.  2.  The  papillary  bodies,  consisting  of 
papillae  covered  by  the  derm.  3.  The  sudorific  apparatus,  consisting 
of  soft,  elastic,  spiral  canals,  which  extend  through  the  entire  thick- 
ness of  the  derm,  and  open  in  the  intervals  of  the  papilloc  by  an 
orifice,  closed  generally  by  a  small  epidermic  valve.  4.  The  inhaleut 
apparatus,    5.  The  mucous  apparatus.    C.  The  colorific  apparatus. 
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According  to  Hunter,  the  reticular  network  containing  the  blubber, 
which  is  described  by  him  as  fine  in  the  Porpesse,  Spermaceti,  and 
large  Whalebone  Whale  (Balcena),  and  coarse  in  the  Grampus  and 
small  Whalebone  Whale  (Balcenoptcra),  forms  part  of  the  skin. 

In  giving  some  illustrations  of  this  large  family  we  shall  follow  the 
arrangement  of  Dr.  J.  E.  Gray  as  indicated  above. 

The  following  is  a  synopsis  of  the  character  of  the  genera  of  the 
first  family  Balceniclce  ; — 

a.  Dorsal  fin  none.    Belly  smooth.    Baleen  elongate,  slender. 

1.  Balcena. 

i.  Dorsal  fin  distinct.    Belly  plaited.    Baleen  broad,  short. 

2.  Megaptera.    Pectoral  fins  elongate.    Dorsal  fin  low. 

3.  Balcenoptcra.    Pectoral  fins  moderate.    Dorsal  fin  falcate, 
J  length  from  nose.    Vertebrae  54  or  64. 

It  is  in  the  genus  Balccna  that  the  baleen,  or  whalebone,  is  most 
Iiighly  developed.  John  Hunter  describes  this  extremely  elastic 
animal  substance  as  being  of  the  same  nature  as  horn,  a  term  which 
he  uses  to  express  what  constitutes  hair,  nails,  claws,  feathers,  &c. 
It  consists,  he  remarks,  of  thin  plates  of  some  breadth  and  in  some  of 
very  considerable  length,  their  breadth  and  length  in  some  degree 
corresponding  to  one  another ;  when  longest  they  are  commonly  the 
broadest,  but  not  always  so.  The  plates  differ  in  size  in  different 
parts  of  the  same  mouth,  more  especially  in  the  large  Whalebone 
Whale.  "They  are  placed,"  continues  Hunter,  "in  several  rows, 
encompassing  the  outer  skirts  of  the  upper  jaw,  similar  to  teeth  in 
other  animals.  They  stand  parallel  to  each  other,  having  one  edge 
towards  the  circumference  of  the  mouth,  the  other  towards  the  centre 
or  cavity.  They  are  placed  near  together  in  the  Piked  AVhale,  not 
being  a  quarter  of  an  inch  asunder,  where  at  the  greatest  distance,  yet 
differing  in  this  respect  in  different  parts  of  the  same  mouth  ;  but  in 
the  Great  Whale  the  distances  are  more  considerable.  The  outer  row 
is  composed  of  the  longest  plates  ;  and  these  are  in  proportion  to  the 
different  distances  between  the  two  jaws,  some  being  14  or  15  feet 
long  and  12  or  15  inches  broad;  but  towards  the  anterior  and  posterior 
parts  of  the  mouth  they  are  very  short,  they  rise  for  half  a  foot  or 
more,  nearly  of  equal  breadths,  and  afterwards  shelve  off  from  their 
inner  side  until  they  come  near  to  a  point  at  the  outer  :  the  exterior 
of  the  inner  rows  are  the  longest,  corresponding  to  the  termination  of 
the  declivity  of  the  outer,  and  become  shorter  and  shorter  till  they 
hardly  rise  above  the  gum.  The  inner  rows  are  closer  than  the  outer, 
and  rise  almost  perpendicularly  from  the  gum,  being  longitudinally 
straight,  and  have  less  of  the  declivity  than  the  outer.  The  plates 
of  the  outer  row  laterally  are  not  quite  flat,  but  make  a  serpentine 
line ;  more  especially  in  the  Piked  Whale  the  outer  edge  is  thicker 
than  the  inner.  All  round  the  line  made  by  their  outer  edges  runs  a 
small  white  bead,  which  is  formed  along  with  the  whalebone,  and 
wears  down  with  it.  The  smaller  plates  are  nearly  of  an  equal  thick- 
ness upon  both  edges.  In  all  of  them  the  termination  is  in  a  kind  of 
hair,  as  if  the  plate  was  split  into  innumerable  small  parts,  the  exterior 
being  the  longest  and  strongest.  The  two  sides  of  the  mouth  com- 
posed of  these  rows  meet  nearly  in  a  point  at  the  tip  of  the  jaw,  and 
spread  or  recede  laterally  from  each  other  as  they  pass  back  ;  and  at 
their  posterior  ends  in  the  Piked  Whale  they  make  a  sweep  inwards, 
and  come  very  near  each  other,  just  before  the  opening  of  the  oeso- 
phagus. In  the  Piked  Whale  there  were  above  300  in  the  outer  rows 
on  each  side  of  the  mouth.  Each  layer  terminates  in  an  oblique 
surface,  which  obliquity  inclines  to  the  roof  of  the  mouth,  answering 
to  the  gradual  diminution  of  their  length ;  so  that  the  whole  surface, 
composed  of  these  terminations,  forms  one  plane,  rising  gradually 
from  the  roof  of  the  mouth  :  from  this  obliquity  of  the  edge  of  the 
outer  row  we  may  in  some  measure  judge  of  the  extent  of  the  whole 
base,  but  not  exactly,  as  it  makes  a  hollow  curve,  which  increases  the 
base.  The  whole  surface  resembles  the  skin  of  an  animal  covered 
with  strong  hair,  under  which  surface  the  tongue  must  immediately 
lie  when  the  mouth  is  shut ;  it  is  of  a  light-brown  colour  in  the  Piked 
Whale,  and  is  darker  in  the  Large  Whale.  In  the  Piked  Whale,  when 
the  mouth  is  shut,  tho  projecting  whalebone  remains  entirely  on  the 
inside  of  the  lower  jaw,  the  two  jaws  meeting  everywhere  along  their 
surface  ;  but  how  this  is  effected  in  the  Large  Whale  I  do  not  certainly 
know,  the  horizontal  plane  made  by  the  lower  jaw  being  straight,  as 
in  the  Piked  Whale;  but  the  upper  jaw  being  an  arch  cannot  be  hid 
by  the  lower.  I  suppose  therefore  that  a  broad  upper  lip,  meeting  as 
low  as  the  lower  jaw,  covers  the  whole  of  the  outer  edges  of  the 
exterior  rows.  The  whalebone  is  continually  wearing  down,  and  renew- 
ing in  the  same  proportion,  except  that  when  the  animal  is  growing 
it  is  renewed  faster  and  in  proportion  to  the  growth.  The  formation 
of  the  whalebone  is  extremely  curious,  being  in  one  respect  similar  to 
that  of  hah1,  horns,  spurs,  &c. ;  but  it  has  besides  another  mode  of 
growth  and  decay  equally  singular.  These  plates  form  upon  a  vascular 
substance,  not  immediately  adhering  to  the  lower  jaw-bone,  but 
having  a  more  dense  substance  between,  which  is  also  vascular. 
This  substance,  which  may  be  called  the  nidus  of  the  whalebone, 
sends  out  (tho  above)  thin  broad  processes,  answering  to  each  plate, 
on  which  the  plate  is  formed,  as  the  cock's  spur  or  the  bull's 
horn,  on  the  bony  core,  or  a  tooth  on  its  pulp ;  so  that  each 
plate  is  necessarily  hollow  at  its  growing  end,  the  first  part  of  the 
growth  taki"<*  place  on  the  inside  of  this  hollow.    Besides  this 


mode  of  growth,  which  is  common  to  all  such  substances,  it 
receives  additional  layers  on  the  outside,  which  are  formed  from 
the  above-mentioned  vascular  substance  extended  along  the  surface 
of  the  jaw.  This  part  also  forms  upon  it  a  semi-horny  substance 
between  each  plate,  which  is  very  white,  rises  with  the  whalebone, 
and  becomes  even  with  the  outer  edge  of  the  jaw,  and  the  termi- 
nation of  its  outer  part  forms  the  bead  above  mentioned.  This 
intermediate  substance  fills  up  the  spaces  between  the  plates  as 
high  as  the  jaws,  acts  as  abutments  to  the  whalebone,  or  is  similar  to 
the  alveolar  processes  of  the  teeth,  keeping  them  firm  in  then-  places. 
As  both  the  whalebone  and  the  intermediate  substance  are  constantly 
growing,  and  as  we  must  suppose  a  determined  length  necessary,  a 
regular  mode  of  decay  must  be  established,  not  depending  entirely  on 
chance,  or  the  use  it  is  put  to.  In  its  growth  three  parts  appear  to 
be  formed  one  from  the  rising  core,  which  is  the  centre  ;  a  second 
on  the  outside  ;  and  a  third  being  the  intermediate  substance.  These 
appear  to  have  three  stages  of  duration  ;  for  that  which  forms  on  the 
core,  I  believe,  makes  the  hair,  and  that  on  the  outside  makes  princi- 
pally the  plate  of  whalebone.  This,  when  got  a  certain  length,  breaks 
off,  leaving  tho  hair  projecting,  becoming  at  the  termination  very 
brittle  ;  and  the  third  or  intermediate  substance,  by  the  time  it  rises 
as  high  as  the  edge  of  the  skin  of  the  jaw,  decays  and  softens  away 
like  the  old  cuticle  of  the  sole  of  the  foot  when  steeped  in  water. 
The  use  of  whalebone,  I  should  believe,  is  principally  for  the  retention 
of  the  food  till  swallowed ;  and  I  suppose  the  fish  they  catch  are 
small  when  compared  with  the  size  of  the  mouth."  (Hunter  '  On 
Whales.') 


View  of  the  inside  of  the  jaws  of  a  foetal  Balcenoptcra,  showing  the  arrangement 
of  the  Whalebone.    (Owen,  '  Odontography.') 

The  following  notes  by  Dr.  J.  E.  Gray  contain  the  result  of  the  most 
recent  observations  on  this  curious  production  in  the  Cetacca : — ■ 

"  The  baleen,  or  whalebone,  has  generally  been  considered  as  the 
teeth  of  the  whale ;  but  this  must  be  a  mistake,  for  Mr.  Knox 
observes:  'In  the  foetal  B.  mysticclus  60  to  70  dental  pulps  were 
found  on  each  side  of  each  jaw,  making  the  whole  number  amount  to 
from  260  to  300.  The  preparation  (No.  56)  exhibits  a  portion  of  this 
gum  with  12  pulps.  Had  these  pulps  been  confined  to  the  upper  jaw, 
and  corresponded  to  the  number  of  baleen  plates,  it  would  have  formed 
a  strong  analogy  between  the  baleen  and  teeth ;  but  the  number  of 
baleen  plates  in  the  whale  greatly  exceeds  the  number  of  dental 
pulps  ;  and  the  lower  jaw,  which  contained  an  equal  number  of  pulps 
with  the  upper,  has  neither  teeth  nor  baleen  in  the  adult  whale. 
Their  presence  therefore  in  the  fcetal  Mystieetus  forms  one  of  the 
most  beautiful  illustrations  of  the  unity  of  organisation  in  the  animal 
economy.  The  teeth  in  the  Balcena  never  cut  the  gum,  but  become 
gradually  re-absorbed  into  the  system  ;  the  very  cavity  in  which  the 
gums  were  lodged  disappears ;  whilst,  to  suit  the  purposes  of  nature, 
the  integumentary  system  furnishes  the  baleen,  which  is  evidently  a 
modified  form  of  hair  and  cuticle.'  (Knox,  '  Cat.  Whales,'  22.)  Pro- 
fessor Eschricht  has  shown  also  that  the  foetus  of  Mcyaptcra  Boops 
('  Danish  Trans.,'  xi.  t.  4,  1845)  has  numerous  teeth  on  the  edge  of  the 
jaw,  though  they  are  never  developed.  I  am  inclined  to  regard  the 
baleen  as  a  peculiar  development  of  hair  in  the  palates  of  these 
animals,  and  somewhat  analogous  to  the  hair  found  in  the  palates  of 
the  genus  Lcpus. 

"  From  the  examination  I  have  been  able  to  make  of  the  baleen  of 
Balcenoptcra  roslrata,  and  of  different  masses  of  small  blades  of  Balcena 
australis,  it  would  appear  as  if  there  was,  at  least  in  these  two  species, 
two  series  of  baleen  on  each  side  of  tho  palate ;  the  external  series 
being  formed  of  large  triangular  blades  placed  at  a  certain  distance 
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apart;  and  the  internal,  in  Balcenoptera  rostrata,  formed,  of  smaller, 
much  thinner,  triangular  pieces,  placed  much  closer  together,  and 
forming  a  very  dense  screening  apparatus ;  and  in  Balcena  australis  the 
inner  series  is  formed  of  numerous  separate  narrow  strips  of  whale- 
bone, each  ending  in  a  pencil  of  hairs,  which  vary  in  size  from  that  of 
small  twine  to  that  of  tape,  half  an  inch  wide  :  these  are  placed  behind 
the  others,  and  gradually  increase  in  size  from  the  innermost  to  the 
broad  external  series. 

"  The  baleen,  or  whalebone,  affords  good  characters  for  the  separation 
of  this  family  into  sections.  Mr.  Knox  ('Cat.  Prep.  Whale,')  gives 
the  best  account  of  the  development,  position,  and  distinction  between 
the  baleen  of  the  whales  of  the  North  Sea  which  has  come  under  my 
observation ;  and  it  agrees  with  the  observations  I  had  made  on  the 
subject  before  I  could  procure  his  pamphlet. 

"  In  Balcena  maximus,  Knox  (Physalus  Antiquorum),  314  external 
or  labial  plates  (baleen)  were  counted  on  each  side.  Towards  each 
extremity  these  plates  degenerate  into  bristles,  and  admit  of  being 
counted  with  difficulty.  Towards  the  mesial  line  the  baleen  as  a 
mass  diminishes  gradually  in  depth,  giving  the  whole  palatine  surface 
an  elegant  arched  form.  The  314  external  or  labial  plates  do  not 
extend  to  the  whole  extent  in  a  transverse  direction,  but  a  system  of 
numerous  small  and  narrow  plates  succeeds  the  external  ones.  For 
each  external  plate  twelve  (internal)  smaller  ones  could  be  easily 
counted ;  so  that  the  number  of  plates  which  could  be  counted,  and 
not  including  the  bristly  terminations  towards  the  snout,  pharynx, 
and  mesial  line,  stands  thus  :  external  or  labial  plates  314  ;  internal 
small  plates,  corresponding  to  each  external  one,  12 ;  total  number  of 
baleen  plates  3768.  The  longest  plate  of  baleen  is  placed  about  the 
centre  of  each  of  the  sides,  and  measured  26  inches  in  length,  and  15 
inches  in  breadth.  The  substance  when  recent  is  highly  elastic  and 
very  heavy  :  the  whole  weighed  nearly  two  tons. 

"  It  is  short  or  long  according  to  the  species  of  whale,  being 
modified  entirely  by  the  more  or  less  arched  form  of  the  upper  jaw. 
Mr.  F.  Knox  first  pointed  out  this  curious  and  important  fact.  The 
usual  conclusion  come  to  by  all  persons  was,  that  the  size  of  the  whale 
corresponded  to  the  length  of  the  bone  or  baleen.  Now,  this  is  only 
good  with  regard  to  one  species  of  whale,  and  "hot  at  all  to  the  whole 
group  of  Whalebone  Whales.    (Knox,  '  Cat.  Prep.  Whale,'  8.) 

"  In  Balcena  minimus,  Knox  (Balcenoptera  rostrata),  307  external 
or  labial  (baleen)  plates  can  be  counted  on  each  side.  Towards  each 
extremity  these  plates  degenerate  into  fine  bristles,  which  were  not 
counted.  The  plates  hang  perfectly  parallel  with  each  other,  and 
from  their  closeness  and  fringed  lingual  aspect  must  act  as  a  very 
perfect  filter  in  collecting  the  minute  molluscous  animals,  and  at  the 
same  time  enable  the  whale  to  eject  the  water.  The  food  of  the 
whale  is  still  a  much  disputed  point.  It  is  now  generally  admitted 
that  the  Mysticetus  lives  only  on  small  Medusce,  shrimps,  &c,  but 
that  the  other  species  of  Whalebone  Whale  devour  inconceivable 
quantities  of  fish ;  for  instance,  M.  Desmoulins  states  that  '  600  great 
cod  and  an  immensity  (probably  as  many  thousands)  of  pilchards 
have  been  found  in  the  stomach  of  a  single  Rorqual." 

"Mr.  F.  Knox,  in  dissecting  the  Balcena  maximus,  saw  no  cavity  in 
the  course  of  the  viscera  which  could  have  contained  six  cod  of 
ordinary  size ;  that  of  B.  minimus  was  empty,  although  the  Frith  of 
Forth,  particularly  at  and  above  Queensferry,  abounds  at  all  seasons 
with  herrings  and  other  fishes  and  their  fry.  The  want  of  teeth  by 
no  means  renders  it  impossible  that  the  Balcena  with  baleen  can  live 
on  large  fishes  ;  but  the  extreme  narrowness  of  the  gullet  (that  of  B. 
maximus  barely  allowed  the  passage  of  the  closed  human  hand,  and 
tnat  of  B.  minimus  was  certainly  narrower  than  that  of  an  ordinary 
sized  cow),  added  to  the  want  of  teeth  and  the  want  of  proper 
authenticated  information  on  the  subject,  are  strong  arguments  in 
favour  of  the  hypothesis  that  they  do  not.  (Knox,  '  Cat.  Prep. 
Whale,'  16.) 

"  The  thickness  of  the  plate  of  baleen  depends  on  the  number  of 
bristles.  In  the  baleen  of  B.  maximus  there  are  506  bristles  in  the 
thickness  of  the  plate,  and  by  a  rude  enumeration  there  appeared  to 
be  at  least  130  bristles  in  each  inch.  The  whole  breadth  of  the  plate 
being  5j  inches  gives  us  747  bristles  entering  into  its  composition. 
These  bristles  are  matted  together  to  the  extent  of  11  inches  on  the 
external  and  5  inches  on  the  internal  margins  by  a  substance  like 
minute  lamina?  or  scales,  and  which  may  be  seen  by  the  aid  of  a 
microscope  to  invest  the  free  bristles  at  the  fringed  extremity  of  the 
plate.  We  have  often  observed  the  facility  with  which  some  baleen 
can  be  split  up,  and  were  struck  with  the  fact  that  the  baleen  of 
B.  maximus  would  not  split.  The  removal  of  the  external  lamina  in 
the  plate  under  description  shows  the  cause  of  this :  about  6J  inches 
from  the  root  of  the  plate,  many  of  the  bristles  have  deviated  from 
their  direct  parallel  inclination,  and  become  intimately  twisted  and 
interwoven  with  each  other.  It  has  been  attempted  to  prove  the  age 
of  the  whale  from  an  examination  of  the  baleen,  in  the  same  manner 
as  we  judge  of  the  age  of  cattle  by  certain  annulated  markings  on 
the  horns.  On  the  plate  before  us  we  can  distinctly  perceive  numerous 
transverse  lines  crossing  the  course  of  the  bristles  at  right  angles.  If 
these  transverse  lines  indicate  a  periodical  check  to  the  growth  of  the 
baleen,  then  the  age  of  the  B.  maximus  would  be  800  to  900  years 
old,  that  being  the  number  of  transverse  lines  on  the  longest  plate  of 
baleen.    (Knox,  '  Cat.  Prep.  Whale,'  9.) 
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"  The  whalebone  of  the  smooth-bodied  whales  without  any  back  fins 
(Balcena)  is  elongate,  much  longer  than  broad  at  the  base,  and 
gradually  attenuated,  and  edged  with  a  fringe  of  equal  lengthened 
fine  soft  bristles.  The  baleen  is  internally  formed  of  a  thin  layer  of 
fibres,  covered  on  each  side  with  a  thick  coat  of  '  enamel ; '  when  dry 
and  out  of  the  mouth  the  blades  are  flat. 

"  The  whalebone  of  the  plaited-bellied  whale  with  a  bunch  (Mega- 
ptera)  or  a  dorsal  fin  (Balcenoptera)  is  short,  broad,  triangular,  not 
much  longer  than  broad  at  the  base,  and  rapidly  attenuated ;  and  is 
edged  with  a  series  (sometimes  rather  crowded)  of  elongate  rigid 
unequal  bristle-like  fibres,  which  become  much  thicker  and  more  rigid 
near  and  at  the  tip.  The  baleen  is  internally  formed  of  a  more  or 
less  thick  layer  of  thick  fibres,  covered  on  each  side  with  a  thin  layer 
of  enamel,  and  when  dry  and  out  of  the  palate  they  are  curled  up 
and  somewhat  spirally  twisted. 

"  The  baleen  of  the  Balcena  is  alone  designated  Whalebone  (or  rather 
Whale-Fin,  as  it  is  usually  called)  in  commerce.  The  baleen  of  the 
other  genera  of  this  family  is  called  Finner-Fin  or  Humpback-Fin. 
The  wholesale  dealers  in  baleen,  in  the  'London  Directory,'  are  called 
Whale-Fin  Merchants,  and  whalebone  occurs  under  the  name  of 
Whale-Fin  in  the  '  Price-Current.'  In  the  '  London  New  Price- 
Current,'  for  1843,  the  South  Sea  Whale-Fin  varied  during  that  year 
from  200/.  to  305?.  per  ton,  and  there  is  no  price  named  for  Greenland 
Whale-Fin.    (McCulIoeh,  '  Com.  Diet.'  i.  1344.) 

"  The  baleen  was  formerly  thought  to  be  the  tail  of  the  animal. 
(Blackstone, 'Comrnen.'  i. 233,  quoted  byML'Culloch,  'Com.Dict.'  1344." 

Balcena  mysticetus  (the  Right  Whale).  It  is  the  B.  Grrcenlandica  of 
Linnaeus ;  B.  vulgaris  of  Brisson  ;  B.  Rondeletii  of  Willughby ;  the 
Right,  Whalebone,  Common,  or  Greenland  Whale  of  English  writers. 
One  variety  is  called  the  Nord  Kapper  or  Nord  Caper,  another  the 
Rock-Nosed  Whale. 

Description. — Colour  velvet-black,  gray,  and  white,  with  a  yellow 
tinge.  Back,  greater  portion  of  the  upper  jaw,  part  of  the  lower,  fins, 
and  tail,  black ;  lips,  fore  part  of  lower  jaw,  sometimes  a  little  of  the 
upper,  and  a  portion  of  the  abdomen,  white  ;  eyelids,  junction  of  the 
tail  with  the  body,  part  of  the  axilla  of  the  flippers,  &c,  gray.  The 
older  the  whale,  the  more  white  and  gray  is  there  upon  it ;  some  are 
piebald  all  over.  The  surface  of  the  body  is  rather  furrowed.  The 
head  is  very  large,  forming  nearly  a  third  of  the  whole  bulk,  the 
under  part,  the  outline  of  which  is  given  by  the  jaw-bone,  flat. 
The  lips  inclose  the  cavity  of  the  mouth ;  the  upper  jaw  is  bent 
down  at  its  edges  like  a  boat  upside  down,  so  as  to  shut  in  the  front 
and  upper  parts  of  the  cavity.  On  the  most  elevated  part  of  the 
head  are  situated  the  blow-holes,  two  longitudinal  apertures  like  the 
holes  in  the  belly  of  a  violin,  and  from  8  to  12  inches  long.  The 
baleen  is  very  long,  ranging  from  9  to  12  feet.  There  are  upwards  of 
three  hundred  of  these  plates  of  whalebone  on  each  side  of  the  jaw, 
enclosing  the  tongue  between  their  lower  extremities,  and  themselves 
covered  by  the  lower  lip.  The  body  is  thickest  a  little  behind  the 
flippers,  near  the  middle  of  its  whole  length,  whence  it  gradually 
tapers  conically  towards  the  tail,  and  slightly  towards  the  head. 
There  is  no  dorsal  fin.  The  flippers,  about  9  feet  long  and  5  feet 
broad,  are  placed  about  two  feet  behind  the  angle  of  the  mouth,  and 
cannot  be  raised  above  a  horizontal  position.  The  horizontal  tail  is 
flat  and  semilunar,  indented  in  the  middle  ;  the  two  lobes  somewhat 
pointed  and  turned  a  little  backwards.  The  eyes,  not  much  larger 
than  those  of  an  ox,  have  a  white  iris,  and  are  situated  on  the  sides 
of  the  head  about  a  foot  obliquely  above  and  behind  the  angle  of  the 
mouth.  The  sense  of  sight  appears  to  be  acute  in  the  water,  but  not 
above  it.  The  size  of  this  whale  has  been  supposed  to  have  been 
greatly  exaggerated  by  old  statements.  Eighty  and  100  feet  were 
mentioned  as  a  frequent  length,  and  many  accounts  more  than  doubled 
that  measurement.  At  present  65  or  70  feet  appear  to  be  the  extreme 
length  of  a  full  grown  Mysticete.  The  Rev.  Dr.  Scoresby,  who  has 
elucidated  the  history  of  this  whale  as  satisfactorily  as  Mr.  Beale  has 
that  of  the  Sperm- Whale,  and  who  was  personally  concerned  in  the 
capture  of  322,  found  not  one  that  exceeded  60  feet.  It  should  be 
remembered  however,  in  criticising  old  accounts,  that  the  great 
persecution  which  these  animals  have  long  undergone  and  still 
undergo,  while  it  reduces  their  numbers,  is  very  unfavourable  to 
longevity. 

The  habitat  usually  assigned  to  this  whale  is  most  extensive  :  thus, 
M.  Lesson  states  that  it  inhabits  all  the  seas  of  the  globe,  especially 
the  two  poles ;  but  it  is  not  improbable  that  the  Whalebone  Whale 
or  Black  Whale  of  the  South  Seas  (Balcena  australis,  Desmoulins, 
B.  anlarctica,  Less.),  which  has  every  appearance  of  being  distinct, 
and  moreover  of  being  infested  with  parasitical  cirrhipedes  (Tubicinella, 
Coronula,  &c.)  of  different  species  from  those  which  infest  the  Green- 
land Whale,  has  been  mistaken  for  the  last  named  cetacean.  Multi- 
tudes of  the  Southern  Balcena  were  seen  by  Captain  James  Ross,  R.N., 
in  very  high  southern  latitudes  during  his  last  expedition. 

This  species  seems  to  hear  acutely  any  noise  made  in  the  water, 
such  as  splashing,  &c.  in  calm  weather  ;  but  a  sound  produced  in  the 
air,  a  loud  shout  for  instance,  when  the  whale  is  only  at  the  distance 
of  a  ship's  length,  is  disregarded.  The  usual  rate  of  swimming  seldom 
exceeds  four  miles  an  hour,  but  they  will  descend  when  harpooned  at  a 
velocity  of  seven  or  eight  miles  an  hour,  and  one  of  these  whales  when 
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alarmed  can  sink  in  five  or  six  seconds  far  beyond  the  reach  of  a  human 
enemy.  The  Mysticete  seldom  remains  at  the  surface  to  breathe  longer 
than  two  minutes,  during  which  period  it  blows  eight  or  nine  times. 
It  then  descends  for  five  or  ten  minutes  ;  sometimes,  when  on  its  feed, 
for  fifteen  or  twenty  minutes.  Though  Dr.  Scoresby  states  that  it 
has  no  voice,  it  makes,  he  observes,  a  loud  noise  in  blowing.  The 
spout  is  ejected  some  yards  high,  and  has  the  appearance  of  a  puff  of 
smoke  at  a  distance.  They  blow  strongest,  densest,  and  loudest  when 
alarmed,  or  after  a  long  stay  under  water. 

A  very  considerable  portion  of  the  feeding-grounds  is  occupied  by 
what  is  termed  '  green  water,'  which  swarms  with  minute  life,  and 
has  been  carefully  examined  and  described  by  Dr.  Scoresby.  The 
smallness  of  the  gullet  is  only  fitted  for  swallowing  small  animals, 
Buch  as  the  Clio  borealis,  numerous  specimens  of  which  (the  '  Whale's 
Food'  of  the  Greenland  Whalers)  will  be  found  in  the  preparation 
No.  323  A  of  the  Physiological  Series  of  the  Museum  of  the  Royal 
College  of  Surgeons  in  London.  This  small  mollusk  is  said  to  consti- 
tute the  chief  support  of  the  Mysticete,  and  the  structure  and  dispo- 
sition of  the  whalebone-plates  explain  how  these  or  any  other  small 
species  of  animal  are  retained  in  the  capacious  mouth  of  their  devourer, 
while  the  water  taken  in  along  with  them  drains  through  the  inter- 
stices of  the  plates.  When  the  Mysticete  feeds,  it  swims  rapidly  below 
the  surface  with  open  jaws  ;  a  stream  of  water  enters  them,  and  with 
it  myriads  of  small  marine  animals ;  the  water  finds  an  outlet  at  the 
sides,  but  the  thick  internal  hairy  apparatus  of  the  whalebone  does 
not  permit  one  of  these  animals  to  escape. 

Nine  or  ten  months  is  supposed  to  be  the  period  of  utero-gestation, 
and  the  mother  is  so  attached  to  her  young  one,  or  '  sucker,'  as  it  is 
termed,  that  it  is  often  struck  as  a  snare  to  the  affectionate  parent, 
for  she  will  not  leave  it,  and  falls  a  victim  to  her  maternal  love.  Dr. 
Scoresby  relates  instances  of  this  kind  which  cannot  be  perused,  much 
less  witnessed,  without  great  pain  by  any  person  of  ordinary  humanity. 
Such  a  mode  of  capture  seems  hardly  justifiable,  whilst  it  must  be 
ruinous  to  future  prospects. 

This  species  is  generally  found  alone  or  in  pairs,  excepting  when 
many  individuals  are  attracted  to  some  abundant  feeding-ground  or 
to  a  desired  locality,  such  as  the  vicinity  of  icebergs. 

To  the  Esquimaux  and  the  Greenlander  this  species  is  all  in  all. 
They  eat  the  flesh  and  fat  with  indescribable  relish.  The  membranes 
of  the  abdomen  serve  them  for  clothing,  and  the  thin  transparent 
peritoneum  admits  light  through  the  windows  of  their  huts  whilst  it 
keeps  out  the  weather.  The  bones  are  made  into  props  for  their 
tents,  or  aid  in  the  formation  of  their  boats,  and  supply  them  with 
harpoons  and  spears  for  the  capture  of  the  seal  and  greater  sea-birds. 
The  sinews,  divided  into  filaments,  arc  used  as  thread  for  sewing  their 
dress,  &c.  Some  have  stated  that  pickled  and  boiled  blubber  is 
palatable,  and  that  the  tail,  first  parboiled  and  then  fried,  is  agreeable 
eating.  The  flesh  of  the  young  whale  is  said  to  be  by  no  means 
indifferent  food.  To  civilised  nations,  the  oil  made  from  its  fat  or 
blubber,  and  the  whalebone,  have  long  made  it  a  great  commercial 
object.    [Fisheries,  in  Arts  and  Sc.  Div.] 


Greenland  Whale  (Balcena  mysticetus). 


B.  marginata,  the  Western-Australian  Whale,  has  very  long  and 
slender  baleen,  with  a  rather  broad  black  edge  on  the  outer  or  straight 
side.  From  the  character  of  the  baleen  Dr.  Gray  considers  this  a 
distinct  species. 

8.  australis,  the  Cape  Whale.  It  is  the  Right  Whale  of  South  Sea 
Whalers,  the  Southern  Whalebone  Whale  of  Nunn,  the  Common 
Black  Whale  of  Sir  James  Ross.  It  inhabits  the  South  Seas,  and  is 
of  a  uniform  black  colour. 

B.  Japonica,  the  Japan  Whale.  It  is  an  inhabitant  of  the  coasts  of 
Japan,  which  it  visits  periodically.  Its  head  is  covered  with  barnacles. 
Only  the  baleen  has  been  seen  in  England.  The  species  has  been 
described  from  Chinese  drawings. 

B.  antarctica,  the  New  Zealand  Whale.  A  species  described  by 
Dr.  J.  E.  Gi'ay  as  B.  Antipodarum,  from  a  very  accurate  drawing  of  a 
Bjiecimen taken  in  Jackson's  Bay,  New  Zealand.    It  is  the  Tuku  Peru 
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of  the  natives.    The  specimen  was  60  feet  in  length.    The  following 

cut  is  reduced  from  Dr.  Gray's  plate. 


New  Zealand  Whale  (Balcena  Antipodarum).  Gray. 


B.  gibbosa,  the  Scrag- Whale,  is  regarded  as  a  species  by  Dr.  J.  E. 
Gray.  It  is  an  inhabitant  of  the  Atlantic  Ocean.  "  It  is  near  akin  to  the 
Finback,  but  instead  of  a  fin  upon  its  back,  the  ridge  of  the  after  part 
of  its  back  is  scragged  with  half-a-dozen  knobs  or  knuckles."  (Dudley.) 

The  remaining  genera  of  the  Balcenidce  have  either  fins  or  humps 
on  their  backs,  and  are  called  Finners  and  Hump-Backs. 

The  genus  Megaptera  includes  the  Hump-Backed  Whales.  They  are 
easily  known  from  the  Finners  in  being  shorter  and  more  robust,  the 
skull  nearly  one-fourth  the  entire  length,  the  head  wider  between  the 
eyes,  the  mouth  larger,  the  lip  warty,  and  the  nose  large  and  rounded  ; 
the  plaits  of  the  belly  and  throat  are  broad.  The  skull  is  intermediate 
between  that  of  Balcena  and  Bakenoptera. 

M.  longimana,  Johnston's  Hump-Backed  Whale.  It  was  described 
by  Dr.  Johnston  from  a  specimen  cast  ashore  at  Newcastle.  It  is  an 
inhabitant  of  the  North  Sea,  and  has  been  taken  at  the  mouth  of  the 
Maas.  It  is  the  Balcena  longimana  of  Rudolphi,  and  the  Balcena 
Boops,  or  Keporkak,  of  Eschricht,  who  says  it  is  the  most  common 
whale  in  the  Greenland  seas. 

M,  Americana,  the  Bermuda  Hump-Back,  is  of  a  black  colour,  with 
a  white  belly,  and  has  its  head  covered  with  tubercles.  It  ia  the 
Balcena  nodosa  of  Bonnaterre.  It  is  found  at  Bermuda  from  March 
to  the  end  of  May,  when  it  departs.  The  baleen  of  this  whale  is 
extensively  imported  from  Bermuda. 

M.  Poeskop,  the  Poeskop,  or  Cape  Hump-Back.  It  is  the  Rorqual 
du  Cap  of  Cuvier,  the  B.  Lalandii  of  Fischer,  and  B.  Cccpensis  of 
Andrew  Smith ;  the  Hump-Backed  Whale  of  Ross's  '  Antarctic  Voyage.' 
It  is  an  inhabitant  of  the  seas  of  the  Cape  of  Good  Hope. 

M.  Kuzira,  the  Kuzira.    It  inhabits  the  Japanese  seas. 

Bakenoptera  rostrata,  the  Pike-Whale.  It  is  the  Balcena  rostrata, 
Midler ;  Rorqualus  roslratus,  Dekay ;  Balcenoptera  microcephala, 
Brandt;  Rorqualus  Boops,  F.  Cuvier.  It  is  of  a  black  colour,  under- 
neath of  a  reddish  white.  It  inhabits  the  North  Sea,  and  has  been 
found  in  New  York  Bay,  at  Valognes  in  France,  and  a  specimen  was 
taken  in  the  Thames  at'Deptford. 

Pliysalus  Antiquorum,  the  Razor-Back.  It  is  the  Balcena  Antiquorum 
of  Fischer,  and  probably  the  Great  Northern  Rorqual  of  Knox  and 
Jardine  ;  the  Rorqual  de  la  Mediterrande  of  Cuvier.  It  is  of  a  slate- 
gray  colour,  whitish  beneath.  The  baleen  is  slate-coloured,  the  under 
edge  blackish,  the  inner  edge  pale-streaked.  It  is  an  inhabitant  of 
the  North  Sea,  and  is  sometimes  found  on  the  coasts  of  Great  Britain. 
There  is  a  skeleton  at  Black  Gang  Chine  in  the  Isle  of  Wight  75  feet 
long.  It  was  taken  in  1842.  A  specimen  was  taken  at  Berwick  in 
1831.  There  is  a  skeleton  of  one  also  at  Plymouth  74^  feetlong.  This 
animal  was  found  floating  in  Plymouth  Sound  on  the  2nd  of  October 
1831.  It  is  stated  to  have  been  102  feet  long  and  75  feet  in  circum- 
ference. This  specimen  was  taken  round  the  country  in  three  cara- 
vans. Dr.  J.  E.  Gray  refers  the  skeleton  of  the  whale  now  in  the 
Edinburgh  Botanic  Gardens  to  this  species.  It  was  80  feet  long,  and 
was  taken  off  North  Berwick  in  1833. 

P.  (Rorqualus)  Boojis  of  Gray  has  been  taken  off  the  coast  of  Wales. 
The  length  of  the  specimen  in  the  British  Museum  is  38  feet ;  the 
head  is  9  feet  long,  the  vertebrae  are  60  in  number,  and  there  are 
15  pairs  of  single  ribs.  It  was  taken  in  1846,  and  was  mentioned 
in  the  papers  of  the  day  as  a  Spermaceti  Whale. 

P.  (Rorqualus)  Sibbaldii.  A  specimen  of  this  species  exists  in  the 
museum  at  Hull.    It  is  50  feet  long. 

P.  fasciatus,  the  Peruvian  Finner,  described  by  Tschudi,  has  been 
found  on  the  coasts  of  Peru. 

P.  Iwasi,  the  Japan  Finner.  It  is  very  rare ;  one  was  cast  ashore 
at  Kii  in  1760.    It  was  25  feet  long. 

P.  antarcticus,  named  from  the  baleen  of  a  New  Zealand  species  by 
Dr.  J.  E.  Gray. 

P.  Brasiliensis,  the  Bahia  Finner.  Named  from  baleen ;  brought 
from  Bahia. 

P.  australis,  Southern  Finner,  inhabits  the  seas  of  the  Falkland 
Islands. 

The  family  of  Catodontid^e  includes  the  Toothed  Whales.  The 
genera  are  as  follows : — 

Catodon.  Dorsal  hump  rounded.  Blowers  on  front  of  truncated 
head.    Skull  elongate. 

Kogia.    Dorsal  hump.    Blowers  (?).    Skull  short,  broad. 

Plnjscter.  Dorsal  fin  falcate.  Blower  on  back  of  forehead.  Skull 
elongate. 
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.  Tb<  re  has  been  much  discussion  about  the  genera  and  species  of 
this  family.  We  shall  however  follow  the  '  British  Museum  Catalogue/ 
adding  the  more  common  synonyms  of  the  species. 

Catodon  macroccphalus,  Northern  Sperm-Whale.  This  is  the  Physeter 
macroccphalus  of  Linnaeus  ;  the  Sperm- Whale,  the  Spermaceti  Whale, 
the  Blunt-Headed  Cachalot  of  English  writers.  It  is  the  Physeter 
Trumpo  of  Bonnaterre ;  the  Catodon  Trumpo  of  Gerard ;  the  Physeter 
gibbus  of  Schreber;  Celns  macrocephahis  of  Oken. 

The  colour  of  this  animal  is  black,  becoming  whitish  below. 

The  subjoined  cut  of  the  jaw  is  from  F.  Cuvier,  who  gives  it  from 
the  skeleton  in  the  Paris  Museum,  and  is  confined  to  the  lower 
jaw  only ;  from  which  it  may  be  inferred,  that  in  the  French  sjiecimen 
there  is  no  appearance  of  teeth  in  the  upper  jaw  :  in  the  lower  there 
are  27  on  each  side=54. 


Teeth  of  Cachalot. 


To  render  the  following  description  more  intelligible  we  prefix  a 
cut  from  Mr.  Beale's  work  on  the  Sperm-Whale,  which  is  by  far  the 
most  accurate  published  figure  extant  of  the  Spermaceti  Whale. 


Spermaceti  Whale  [Catodon  macroccphalus). 

1,  Outline  of  the  entire  form  ;  2,  anterior  aspect  of  the  head ;  a,  nostril,  or 
spout-hole  ;  b,  situation  of  the  case  ;  c,  the  junk  ;  d,  bunch  of  the  neck  ;  e,  eye ; 
/,  fin  ;  g,  spiral  strips  ov  blanket  pieces ;  A,  the  hump  ;  i,  the  ridge  ;  k,  the 
small ;  I,  the  tail  or  flukes. 

B,  a  harpoon.    C,  a  lance. 

a,  in  fig.  2  :  the  lines  forming  the  square  are  intended  to  represent  the  flat 
anterior  part  of  the  head. 

The  head  presents  a  very  thick  blunt  extremity,  constituting  about 
a  third  of  the  whole  length  of  the  animal;  at  its  junction  with  the 
body  is  a  large  protuberance  on  the  back  called  '  the  bunch  of  the 
neck.'  Immediately  behind  this  is  the  thickest  part  of  the  body, 
which  from  thence  gradually  tapers  off  to  the  tail,  but  it  does  not 
become  much  smaller  for  about  another  third  of  the  whole  length, 
when  '  the  small '  or  tail  commences ;  and  at  this  point  also,  on  the 
back,  is  a  large  pyramidal  prominence  called  '  the  hump,'  from  which 
a  series  of  smaller  processes  run  half  way  down  the  '  small '  or  tail, 
constituting  what  the  whalers  term  the  '  ridge.'  The  body  then  con- 
tracts so  much  as  to  become  finally  not  thicker  than  that  of  a  man, 
and  terminates  by  expanding  on  the  sides  into  the  '  flukes '  or  tail, 
forming  a  large  triangular  horizontal  fin  with  a  slight  notch  or 
depression  posteriorly  between  the  flukes,  which  are  about  6  or  8 
feet  in  length,  and  from  12  to  14  feet  in  breadth  in  the  largest  males 
or  '  bulls.'  The  chest  and  belly  are  narrower  than  the  broadest  part 
of  the  back,  and  taper  off  evenly  towards  the  tail ;  the  depth  of  the 
head  and  body  is,  in  all  parts  except  the  tail,  greater  than  the  width. 
The  head,  viewed  in  front,  presents  a  broad  somewhat  flattened 
surface,  rounded  and  contracted  above,  considerably  expanded  on  the 
sides,  and  gradually  contracted  below,  resembling  in  some  degree  the 
cutwater  of  a  ship.  The  slit  of  the  single  blowing-hole  or  nostril  is 
about  12  inches  in  length.  In  the  right  side  of  the  nose  is  the  '  case,' 
a  cavity  for  the  purpose  of  secreting  and  containing  an  oily  fluid, 
which  after  death  concretes  into  a  granulated  yellowish  substance  : 
this  is  the  Spermaceti.  In  the  case  of  a  large  whale  there  is  not  un- 
frequently  a  ton,  or  more  than  ten  barrels  of  spermaceti.  Beneath 
the  case  and  nostril  is  the  elastic  'junk,'  formed  of  dense  cellular 
tissue,  strengthened  by  strong  tendinous  fibres,  and  infiltrated  with 
very  fine  sperm-oil  and  spermaceti.  The  mouth  extends  nearly  the 
whole  length  of  the  head.  Both  the  jaws,  especially  the  lower,  are 
contracted  in  front  to  a  very  narrow  point ;  and  when  the  mouth 
is  closed  the  lower  jaw  is  received  within  a  sort  of  cartilaginous  lip,  or 
projection  of  the  upper  one  :  but  principally  in  front;  for,  farther  back 
at  the  sides,  and  towards  the  angle  of  the  mouth,  both  jaws  are 
furnished  with  tolerably  well-developed  lips.    The  tongue  is  small 


and  white.  The  throat  is  capacious  euough  to  give  passage  to  the 
body  of  a  man,  presenting  a  strong  contrast  to  the  contracted  gullet 
of  the  Greenland  Whale.  Throughout,  the  mouth  is  lined  with  a 
pearly  white  membrane.  The  eyes  are  small  in  proportion  to  the 
size  of  the  animal,  and  are  furnished  with  eyelids,  the  lower  of  which 
is  most  moveable.  At  a  short  distance  behind  the  eyes  are  the 
external  openings  of  the  ears,  sufficiently  large  to  admit  a  small  quill. 
Not  far  from  the  posterior  angle  of  the  mouth  are  the  swimming- 
paws  or  fins,  which  are  not  much  used  in  progression,  but  probably 
more  as  balances,"  and  occasionally  in  supporting  the  young. 

Mr.  Beale  gives  the  following  as  the  dimensions  of  a  Sperm-Whale 
of  the  largest  size,  or  about  84  feet  in  length  : — Depth  of  head  from 
8  to  9  feet ;  breadth  from  5  to  6  feet ;  depth  of  body  seldom  exceed- 
ing 12  or  "14  feet ;  circumference  seldom  exceeding  36'  feet ;  swimming- 
paws  about  6  feet  long  and  3  feet  broad. 

The  skin  is  smooth,  but  occasionally  in  old  whales  wrinkled.  The 
general  colour  is  very  dark,  deepest  on  the  upper  part  of  the  head, 
back,  and  flukes,  in  which  situation  it  is  sometimes  black ;  on  the 
sides  it  gradually  assumes  a  lighter  tint,  and  on  the  breast  becomes 
silvery-gray.  In  different  individuals  there  is  however  every  variety 
of  shade,  and  some  are  piebald.  Old  '  bulls '  have  generally  a  portion 
of  gray  on  the  nose,  immediately  above  the  fore-part  of  the  upper  jaw, 
when  they  are  said  to  be  '  gray-headed.'  The  '  black  skin '  in  young 
whales  is  about  three-eighths  of  an  inch  thick ;  in  old  ones  it  is 
not  more  than  one-eighth.  Immediately  beneath  the  black  skin  is 
the  blubber  or  fat,  termed  the  '  blanket,'  of  a  light  yellowish  colour, 
producing  when  melted  the  sperm-oil. 

The  bulk  of  the  head  is,  as  we  have  seen,  made  up  of  a  membranous 
'  case,'  containing  a  thin  oil  of  much  less  specific  gravity  than  water  ; 
below  which  again  is  the  'junk,'  which,  although  heavier  than  the 
spermaceti,  is  still  lighter  than  the  element  in  which  the  whale 
moves ;  consequently,  observes  Mr.  Beale,  the  head  taken  as  a  whole 
is  lighter  specifically  than  any  other  part  of  the  body,  and  will  always 
have  a  tendency  to  rise  at  least  so  far  above  the  surface  as  to  elevate 
the  nostril  or  blow-hole  sufficiently  for  all  purposes  of  respiration  ; 
and  more  than  this,  a  very  slight  effort  on  the  part  of  the  whale 
would  only  be  necessary  to  raise  the  whole  of  the  anterior  flat  surface 
of  the  nose  out  of  the  water.  At  very  regular  intervals  of  time  the 
snout  emerges,  and  from  the  extremity  of  the  nose  the  spout  is  thrown 
up,  and  at  a  distance  appears  thick,  low,  bushy,  and  white.  It  is 
formed  of  the  expired  air  forcibly  ejected  through  the  blow-hole,  and 
acquires  its  white  colour  from  minute  particles  of  water  previously 
lodged  in  the  chink  or  fissure  of  the  nostril,  and  also  from  the  con- 
densation of  the  aqueous  vapour  thrown  off  by  the  lungs.  The 
spout,  says  Mr.  Beale  in  continuation,  is  projected  at  an  angle  of 
136  degrees,  in  a  slow  and  continuous  manner  for  about  three  minutes, 
and  may  be  seen  from  the  mast-head  in  favourable  weather  at  the 
distance  of  four  or  five  miles.  When  the  whale  is  alarmed,  or  '  gallied,' 
the  spout  is  thrown  much  higher  with  great  rapidity,  and  differs  much 
from  its  usual  appearance.  Immediately  after  each  spout  the  nose 
sinks  beneath  the  water,  scarcely  a  second  intervening  for  the  act  of 
inspiration,  which  must  consequently  be  performed  very  quickly,  the 
air  rushing  into  the  chest  with  astonishing  velocity ;  there  is  however 
no  sound  caused  by  inspiration,  and  very  little  by  expiration  in  this 
species  :  in  short,  nothing  of  that  loud  noise  called  the  '  drawback ' 
in  the  Finback  and  other  whales.  Ten  seconds  is  occupied  by  a  large 
bull  sperm  whale  in  making  one  inspiration  and  one  expiration  : 
during  six  of  these  the  nostril  is  beneath  the  water.  At  each  breathing- 
time  the  whale  makes  from  60  to  70  expirations,  and  remains  there- 
fore at  the  surface  10  or  11  minutes.  When  the  breathing-time  is 
over,  or,  as  the  whalers  term  it,  he  has  had  his  '  spoutings  out,'  the 
head  sinks  slowly,  the  '  small,'  or  the  part  between  the  '  hump '  and 
'  flukes,'  appears  above  the  water,  curved,  with  the  convexity  upwards  ; 
the  flukes  are  then  lifted  high  into  the  air,  and  the  animal  having 
assumed  a  straight  position,  descends  perpendicularly  to  an  unknown 
depth.  This  last  act  is  called  '  peaking  the  flukes,'  and  those  who  are 
on  the  look-out  call  loudly  when  they  see  it — '  there  goes  flukes.'  The 
whale  continues  thus  hidden  beneath  the  surface  for  one  hour  and  ten 
minutes ;  some  will  remain  one  hour  and  twenty  minutes,  and  others 
only  for  one  hour  ;  but  these,  Mr.  Beale  says,  are  rare  exceptions.  A 
seventh  of  the  time  of  this  whale  is,  Mr.  Beale  makes  out,  consumed 
in  respiration. 

Small  fishes  are  occasionally  swallowed  in  quantities  by  this  whale, 
and  one  has  been  known  to  eject  from  its  stomach  a  fish  as  large  as 
a  moderate-sized  salmon ;  but  the  principal  food  of  the  Sperm-Whale 
appears  to  consist  of  squids  or  cuttle-fishes.  [Sepiad^e.] 

This  species  is  gregarious ;  and  the  herds  called  '  schools '  are  of 
two  kinds,  one  consisting  of  females,  the  other  of  young  males  not 
fully  grown.  Mr.  Beale  has  seen  as  many  as  500  or  600  in  one 
'school.'  With  each  female  'school'  are  from  one  to  three  large 
'  bulls '  or  '  school-masters,'  as  they  are  termed  by  the  whalers.  The 
full-grown  males  almost  always  go  alone  in  search  of  food  :  they  are 
when  alone  very  incautious  and  easily  killed.  It  is  the  smaller,  or 
'  forty-barrel  bull,'  as  he  is  called,  that  makes  the  mast  desperate  resist- 
ance.   A  large  whale  will  yield  80  barrels  of  oil,  and  sometimes  100. 

Mr.  Beale  states  that  the  female  is  smaller  than  the  male,  and  that 
she  breeds  at  all  seasons,  producing  generally  only  one  at  a  time,  but 
sometimes  two.    Nothing  certain  appears  to  be  known  as  to  the 
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period  of  gestation,  but  F.  Cuvier  supposes  it  to  be  ten  months. 
A  foetal  Cachalot,  dissected  by  Mr.  Bennett,  was  14  feet  long  and 
6  feet  in  circumference,  deep  black,  mottled  with  white  spots.  Its 
position  in  the  womb  was  that  of  a  bent  bow.  According  to  F.  Cuvier, 
the  two  brought  forth  by  the  Stranded  Whale  near  D'Audierne, 
were  10  or  11  feet  long  ;  and  Captain  Colnett  states  that  the  young 
■■•Sperm-Whales  which  he  saw  in  great  numbers  off  the  Galapagos 
Islands  were  not  larger  than  a  small  Porpesse.  Mr.  Beale's  own 
observations  coincided  with  those  of  Mr.  Bennett. 

For  many  other  habits  of  this  whale,  such  as  '  breaching,'  or  leaping 
clear  out  of  the  water  and  falling  back  again  on  its  side,  so  that  the 
breach  may  be  seen  in  a  clear  day  from  the  mast-head  at  a  distance 
of  six  miles ;  '  going  head  out,'  a  mode  of  progression  which  enables 
it  to  attain  10  or  12  miles  an  hour,  which  Mr.  Beale  believes  to  be  its 
greatest  velocity ;  '  lob  tailing,'  or  lashing  the  water  with  its  tail ; 
and  the  vivid  descriptions  of  the  dangers  and  hair-breadth  escapes 
attending  its  capture,  we  must  refer  to  Mr.  Beale's  book,  which  every 
one  who  is  anxious  for  information  on  this  subject  should  read. 

This  animal  is  an  inhabitant  of  the  north  ;  it  has  however  been 
found  on  the  coasts  of  America,  Japan,  New  Guinea,  and  Timor.  It 
has  been  frequently  stranded  on  the  British  Islands.  Twelve  males 
were  caught  at  Walderwich  on  the  Suffolk  coast  in  1788.  There  is  a 
skeleton  of  an  adult  at  Burton-Constable  Castle,  near  Hull,  in  York- 
shire. It  has  been  taken  also  near  Teignmouth,  in  Whitstable  Bay,  and 
in  the  Frith  of  Forth. 


The  Sperrtlaceti  A^ale  [Calodon  macroccphahis).  Beale. 


C.  Colncti,  the  Mexican  Sperm- Whale,  is  an  inhabitant  of  the  North 
Pacific,  the  South  Seas,  and  equatorial  oceans,  and  often  referred  to 
the  last  species. 

C.  polycyphus,  the  South  Sea  Sperm- Whale,  is  found  in  the  Southern 
Ocean,  and  is  also  spoken  of  as  the  Cachalot,  or  Sperm-Whale. 

Koejia  is  the  generic  name  given  by  Dr.  J.  E.  Gray  to  a  form  of 
whale  with  a  shorter  head,  which  has  been  taken  at  the  Cape  of  Good 
Hope.  It  has  been  sometimes  regarded  as  the  young  of  the  Sperm- 
Whale. 

K.  breviceps,  the  Short-Headed  Whale  of  Gray,  is  the  only  species, 
and  has  been  described  from  a  single  skull  in  the  Paris  Museum. 

Physetcr  is  the  generic  term  applied  by  Linnasus  and  many  subse- 
quent writers  to  the  Sperm-AVhale,  but  it  was  originally  applied  by 
Artedi  to  the  Black  Fish,  to  which  Dr.  J.  E.  Gray  has  restored  it  in 
the  '  British  Museum  Catalogue.' 

P.  Tursio,  the  Black  Fish  of  Gray,  is  the  Physeter  microps  and 
P.  Tursio  of  Artedi,  and  probably  the  Vclphinus  globiceps  or  D.  Gram- 
pus  of  Cuvier.  It  is  of  a  black  colour.  The  teeth  are  from  11  to  22 
on  each  side.  It  is  an  inhabitant  of  the  North  Sea.  Two  specimens, 
fi2  feet  in  length,  have  been  taken  off  the  coasts  of  Scotland,  and 
were  described  by  Sibbald.  Of  one  of  the  specimens  Sibbald  observes, 
"  The  size  of  the  cranium  may  be  estimated  by  the  fact  that  four 
men  were  seen  inside  it  at  one  time  extracting  the  brain,  which  con- 
tained several  cells  or  alveoli,  like  those  which  bees  keep  their  honey 
in,  and  in  these  were  rounded  masses  of  a  white  substance,  which 
upon  examination  were  proved  to  be  sperm.  Some  of  this  substance 
was  also  found  externally  on  the  head,  in  some  parts  to  the  thickness 
of  two  feet." 

The  family  of  DELPniNiD^E,  or  Dolphins,  are  more  numerous  than 
those  of  the  other  Cetacca.  They  are  distinguished  from  the  last 
family  by  the  smaller  and  more  proportionate  head  ;  and  in  those 
species  which  have  lost  their  upper  teeth  at  an  early  age,  by  there 
being  no  regular  pits  in  the  gums  of  the  upper  jaw  for  the  reception 
of  the  teeth  of  the  lower  one ;  and  also  by  the  hinder  part  of  the 
skull  not  being  deeply  concave,  and  surrounded  on  the  sides  and 
behind  by  a  high  ridge. 

The  following  is  a  synopsis  of  the  genera  and  sub-families  of  this 
extensive  family : — 

A.  Jaws  tapering;  the  symphysis  of  the  lower  jaw  short,  not  half 
the  length  of  the  jaw.  Dorsal  fin  generally  distinct ;  pectoral  fin 
ovate,  acute.  Marine. 

a.  Upper  jaw  toothless ;  lower  jaw  with  only  one  or  two  teeth 
(which  are  often  hidden  in  the  gums)  on  each  side.  Beak  of  the 
skull  keeled  on  each  side,  the  keel  being  sometimes  large,  and  forming 
a  kind  of  reflexed  wing  on  each  side ;  head  with  a  short  beak. 
Hyperoodontina. 

1.  Hyperoodon.  The  beak  of  the  upper  jaw  with  a  large  erect 
wing-like  expansion  in  front  of  the  blowers ;  lower  jaw  with  two 
rudimentary  teeth  in  front. 

2.  Ziphius.  Beak  of  upper  jaw  keeled  on  each  side;  lower  jaw 
broad,  bent  down  in  front  with  large  compressed  teeth  iu  the  middle 
of  each  side, 


3.  Delphinorhynchus.  Beak  of  upper  jaw  keeled  on  each  side  ; 
lower  jaw  nearly  straight,  with  two  or  three  small  rudimentary 
conical  teeth  in  the  middle  of  each  side. 

b.  Upper  and  lower  jaw  with  few  or  deciduous  teeth.  Wings  of  the 
maxillary  bones  expanded  and  shelving  downwards.  The  beak  short, 
defiexed.  Forehead  convex.  Head  rounded,  without  any  beak. 
Monoceratina. 

*  Lower  jaw  toothless. 

4.  Monodon.  Upper  jaw  of  males  with  one  or  two  very  long 
projecting  spirally-twisted  tusks.    Dorsal  fin  none. 

**  Upper  and  lower  jaw  with  conical,  early  deciduous  teeth. 

5.  Bilnr/a.    Dorsal  fin  none. 

***  Upper  and  lower  jaw  with  compressed  permanent  teeth. 

6.  Ncomeris.    Dorsal  none. 

7.  Phocama.    Dorsal  triangular,  in  the  middle  of  the  back. 

c.  Upper  and  lower  jaw  with  many  teeth,  rarely  deciduous  with 
age.  Wings  of  the  jaw-bone  horizontally  produced  over  the  orbits. 
Bclphinina. 

*  Head  rounded  in  front,  not  beaked.  Nose  of  skull  scarcely  so 
long  as  the  brain-cavity.     Dorsal  distinct. 

8.  Grampus.  Teeth  conical,  truncated,  early  deciduous.  Inter- 
maxillaries  broad.    Pectoral  ovate. 

9.  Globiocephalus.  Teeth  conical,  deciduous  when  old.  Inter- 
maxillaries  very  broad.    Pectorals  narrow,  linear. 

10.  Orca.  Teeth  conical,  acute,  permanent.  Intermaxillaries 
moderate.    Pectorals  ovate. 

**  Head  beaked.  Nose  of  skull  as  long  as  or  longer  than  brain-cavity. 

11.  Lagenorhynchus.  Head  shelving  in  front.  Dorsal  rather 
posterior.     Nose  of  skull  depressed,  expanded. 

12.  Delphinapkrus.  Head  rather  convex  in  front.  Dorsal  none. 
Nose  of  skull  rather  depressed,  convex  above. 

13.  Dclphinus.  Head  rather  convex  in  front.  Dorsal  medial. 
Nose  of  skull  rather  depressed,  convex  above. 

14.  Slcno.  Head  rather  convex  in  front.  Dorsal  medial.  Nose  of 
skull  comprossed,  higher  than  broad  ;  symphysis  of  lower  jaw  rather 
elongate. 

15.  Pontoporia.  Head  rather  convex  in  front.  Dorsal  medial.  Nose 
of  skull  rather  compressed  ;  high  symphysis  of  lower  jaw  very  long. 

B.  Jaws  much  compressed  ;  symphysis  of  the  lower  jaw  very  long. 
Dorsal  none.    Teeth  in  both  jaws.  Fluviatile. 

d.  Skull  with  the  maxillary  bones  simple,  expanded  over  the  orbit. 
Teeth  conical.    Paddles  ovate  or  oblong.  Iniana. 

16.  Inia.  Teeth  rugose;  the  hinder  ones  with  a  rounded  tubercle 
on  the  inner  side. 

e.  Skull  with  the  maxilliary  bones  bent  up  in  front  of  the  blowers, 
and  forming  a  vault.  The  teeth  compressed.  The  paddles  fan- 
shaped,  truncated  at  the  end.  Platanistina. 

17.  Platanista. 

Hyperoodon  Bulzkopf,  the  Bottle-Head.  It  is  the  Flounder's  Head  of 
Dale,  in  his  '  History  of  Harwich,'  where  it  has  been  taken.  Pennant 
calls  it  the  Beaked  Whale.    It  inhabits  the  North  Sea. 

H.  rostratum,  the  Beaked  Hyperoodon,  is  an  inhabitant  of  the  North 
Sea.  It  differs  from  the  last  species  in  having  the  dorsal  fin  behind 
the  middle  of  the  back.  It  has  been  taken  in  the  Thames  and  the 
Humber,  and  skeletons  exist  in  the  museums  of  Edinburgh,  Bristol, 
and  Liverpool. 

Two  other  species  of  Hyperoodon  are  described  by  Dr.  J.  E.  Gray, 
//.  Desmarestii  and  //.  latifrons.  The  latter  is  a  native  of  the  North 
Sea,  and  has  been  taken  on  the  coast  of  Lancashire. 

Ziphius  Sowcrbiensis  is  the  Physeter  bklens  of  Sowerby,  the  Diodon 
bidens  of  Bell.  The  head  of  a  specimen  caught  in  Scotland  is  now  in 
the  museum  at  Oxford.  Dr.  Gray  observes  that  "  it  belongs  to  the 
genus  Ziphius  of  Cuvier,  before  only  known  in  the  fossil  state ;  and 
the  examination  of  the  skull  has  proved  the  accuracy  of  these 
determinations." 

Z.  Sechellensis,  named  from  a  skull  in  the  museum  at  Paris  brought 
from  the  Sechelles. 

Delphinorhynchus  micropterus  was  first  described  by  De  Blainville. 
It  inhabits  the  seas  of  the  coasts  of  Europe. 

Monodon  monoccros,  the  Narwhal,  Unicorn,  or  Unicorn-AVhale.  It 
is  the  Monodon  microcephalia  and  Narwhalus  Andcrsonianus  of 
Desmarest.  When  young  it  is  black,  but  when  old  it  is  whitish 
marbled.  Although  it  has  sometimes  two  tusks,  it  has  more  frequently 
one,  from  which  it  derives  its  name  of  Unicorn.  It  inhabits  the 
Northern  Ocean,  and  is  not  unfrequent  on  the  coast  of  Scotland. 

The  use  of  the  tusk  has  been  a  matter  for  discussion.  Dr.  Scoresby 
has  expressed  an  opinion  that  as  the  end  of  the  tusk  is  smooth  and 
clean,  while  the  rest  of  it  is  rough  and  dirty,  and  as  a  broken  tusk 
was  found  rubbed  and  rounded,  it  may  be  used  to  pierce  thin  ice  for 
the  purpose  of  enabling  the  animal  to  respire  without  the  necessity 
of  retreating  into  open  water.  Again,  he  states  that  his  father  sent 
him  the  contents  of  a  Narwhal's  stomach,  consisting  of  several  half- 
digested  fishes,  with  others  of  which  the  bones  only  remained.  There 
were  the  remains  of  a  cuttle-fish,  part  of  the  spine  of  a  fiat-fish,  pro- 
bably a  small  turbot,  and  a  skate  almost  entire.  The  last  wss  two  feet 
three  inches  in  length,  and  one  foot  eight  inches  in  breadt  h,  comprising 
the  bones  of  the  head,  back,  and  tail,  the  side-fins,  and  considerable 
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portions  of  the  muscular  substance.  It  appears,  he  observes, 
remarkable  that  the  Narwhal,  an  animal  without  teeth,  with  a  small 
mouth  and  stiff  lips,  should  be  able  to  catch  and  swallow  so  large  a 
fish  as  a  skate,  the  breadth  of  which  is  nearly  three  times  as  great  as 
the  width  of  its  own  mouth.  As  the  animal  in  which  these  remains 
were  found  had  a  tusk  of  seven  feet,  Dr.  Scoresby  apprehended  that 
this  instrument  had  been  employed  in  the  capture  of  the  fishes  on 
which  it  had  recently  fed.  It  seemed  probable  to  him  that  the  skates 
had  been  pierced  with  the  horn  and  killed  before  they  were  devoured  ; 
otherwise,  he  observes,  it  is  difficult  to  imagine  how  the  Narwhal 
could  have  swallowed  them,  or  how  a  fish  of  any  activity  would  have 
permitted  itself  to  be  taken,  and  sucked  down  the  throat  of  a  smooth- 
mouthed  animal  without  teeth  to  detain  and  compress  it. 


The  Narwhal  [Monodon  monoceros). 

Narwhals  swim  with  great  swiftness.  When  at  the  surface  for 
respiration  they  blow  repeatedly  with  considerable  force,  and  then 
frequently  lie  motionless  for  several  minutes  with  their  back  and  head 
just  above  water.  Dr.  Scoresby  describes  them  as  often  sporting  about 
his  ship,  sometimes  in  bands  of  about  twenty  together,  often  elevating 
their  long  tusks  and  crossing  them  with  each- other  as  if  they  were 
fencing.  They  often  uttered  a  very  unusual  sound  resembling  the 
gurgling  of  water  in  the  throat,  which  Dr.  Scoresby  thinks  produced 
it,  as  it  only  occurred  when  they  reared  their  tusks,  with  the  front  of 
the  head  and  mouth  out  of  the  water.  Several  of  them  followed  the 
ship,  seeming  to  be  attracted  by  curiosity.  As  the  water  was  perfectly 
transparent,  they  could  be  seen  descending  to  the  keel  and  playing 
about  the  rudder  for  a  considerable  time.  Sir  Joseph  Banks  stated 
to  Dr.  Fleming,  who  has  published  a  very  interesting  account  of  one 
in  the  '  Wernerian  Transactions,'  that  a  Narwhal  stranded  on  the 
Lincolnshire  coast  was  found  with  the  whole  of  its  body  buried  in  the 
mud  of  the  beach,  and  seemed  safely  and  securely  waiting  the  return 
of  the  tide. 

The  blubber  of  the  Narwhal  yields  a  very  superior  oil,  which,  as 
well  as  the  flesh,  is  considered  a  dainty  by  the  Greenlander.  It  is 
regarded  as  the  herald  of  the  Mysticete,  in  whose  neighbourhood  the 
former  is  said  generally  to  be  found — perhaps  from  partaking  of 
the  same  food.  When  harpooned  it  swiftly  dives  to  about  200 
fathoms,  and  on  its  return  to  the  surface  is  killed  by  lances.  The 
Greenlander  drives  them  to  fissures  in  the  ice,  where  they  come  up 
to  respire,  and  kills  them  with  harpoons,  &c.  The  ivory  of  the  tusk 
is  considered  superior  to  that  of  the  elephant ;  it  is  very  dense  and 
hard,  very  white,  is  not  subject  to  become  yellow,  and  is  susceptible 
of  a  high  polish.  They  formerly  brought  a  high  price,  and  many 
virtues  were  attributed  to  them  :  they  still  form  a  valuable  article  in 
commerce.  The  celebrated  throne  of  the  Danish  kings  is  stated  to  be 
made  of  the  tusks  of  this  animal. 

Beluga  Catodon,  the  Northern  Beluga.  It  is  the  Cetus  bipinnis  of 
Brisson ;  Physeter  Catodon  of  Linnaeus  ;  Delphinus  leucas  of  Pallas ; 
Catodon  Sibbaldii  of  Fleming  ;  the  Beluga,  Round-Headed  Cachalot, 
Small  Catodon,  of  English  writers ;  the  AVhite  Whale,  and  White 
Fish,  of  whalers;  and  the  Albus  Piscits  Cetaceus  of  Ray.  It  is  known 
by  its  white  colour.  When  young  however  it  is  black.  It  is  an  inha- 
bitant of  the  North  Sea,  and.  has  been  taken  in  Scotland.  We  are 
informed  by  Mr.  'Whittle  of  the  dockyard,  Chatham,  that  one  made 
its  appearance  in  the  waters  of  the  Medway  in  the  spring  of  1846, 
advancing  daily  with  the  flow  of  the  tide  for  a  month  as  high  as 
Rochester  bridge.  It  was  at  last  shot  near  Upnor  Castle.  It  measured 
13  feet  1  inch,  and  was  all  over  of  a  most  delicate  primrose  yellow 

colour.    The  dental  formula  was  — 1^. 
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One  of  these  dolphins  haunted  the  Frith  of  Forth  in  the  summer  of 
1815  for  nearly  three  months,  passing  almost  daily  upwards,  and  again 
retiring  with  the  flood  and  ebb.  It  was  supposed  to  be  in  pursuit  of 
salmon,  and  after  many  unsuccessful  attempts  the  salmon-fishers 
killed  it  with  fire-arms  and  spears.  Mr.  Bald  of  Alloa  bought  it,  and 
sent  it  to  Professor  Jameson  :  it  is  now  in  the  Edinburgh  Museum, 
and  formed  the  subject  of  the  interesting  observations  of  Dr.  Barclay 
and  Mr.  Neil  in  the  '  Transactions  of  the  Wernerian  Society.' 

Mr.  Neil  remarks  that  the  shape  of  this  animal  is  very  symmetrical, 
suggesting  the  idea  of  perfect  adaptation  to  rapid  progression  in  the 
water.    "  Its  head,"  he  observes,  "is  small  and  lengthened,  and  over 


the  forehead  there  is  a  thick  round  cushion  of  flesh  and  fat :  the  body 
continues  to  swell  as  far  as  the  large  thick  oval  flippers,  and  from 
that  point  gradually  diminishes  to  the  setting  on  of  the  tail,  which  ia 
powerful,  and  described  as  bent  under  the  body  in  swimming,  and 
propelling  the  animal  with  the  velocity  of  an  arrow." 


9—9 
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In  the  specimen  examined  by  Mr.  Neil  the  teeth  were 

The  higher  and  arctic  latitudes  appear  to  be  the  chosen  haunts  of 
the  Beluga.  They  abound  in  Hudson's  Bay,  Davis's  Straits,  and  on 
parts  of  the  southern  coasts  of  Asia  and  America,  where  they  ascend 
the  large  rivers.  Steller  noticed  them  at  Kamtchatka  ;  and  in  Charle- 
voix's time  they  were  numerous  in  the  Gulf  of  St.  Lawrence,  going 
with  the  tide  as  high  as  Quebec.  Disco  Island  in  Greenland  is  said 
to  abound  with  them,  nor  are  they  scarce  at  Spitzbergen.  Scoresby 
did  not  see  them  lower  than  Jan  Mayen's  Land  ;  he  seldom  observed 
them  among  the  ice,  but  where  the  water  was  clearest  and  smoothest. 
They  are  described  as  not  at  all  shy,  but  often  following  the  ships, 
tumbling  about  the  boats  in  herds  of  forty  or  fifty,  bespangling  the 
surface  with  their  brilliant  whiteness.  The  whale-fisher  seldom  dis- 
turbs these  beautiful  creatures,  for  they  are  not  only  difficult  to  strike 
on  account  of  their  activity,  but  when  stricken  the  harpoon  frequently 
draws,  and  if  it  holds  the  capture  is  but  of  little  value.  Sir  Charles 
Giesecke  speaks  of  their  regular  annual  visits  about  November  to  the 
west  coast  of  Greenland,  where  they  become  a  seasonable  supply  to 
the  natives  when  other  provisions  fall  short.  They  arrive  in  herds 
with  stormy  weather  and  south-west  winds,  and  are  taken  with  har- 
poons and  strong  nets.  Cod,  haddock,  flounders,  &c,  are  said  to  be 
the  usual  food  of  the  Beluga. 


The  White  Whale  [Beluga  Catodon). 

The  oil  is  reported  to  be  of  the  best,  whitest,  and  finest  quality, 
and  of  their  skins  a  sort  of  morocco  leather  is  said  to  be  made,  which, 
though  thin,  will  resist  a  musket-ball.  The  internal  membranes  are 
used  for  windows  and  bed-curtains,  and  the  sinews  for  thread.  The 
flesh,  it  is  asserted,  resembles  beef,  though  somewhat  oily.  Hans 
Egede  describes  both  it  and  the  fat  as  having  no  bad  taste  "  when  it 
is  marinated  with  vinegar  and  salt;  "  and  says  that  it  is  then  as  well- 
flavoured  as  any  pork  whatever.  He  declares  the  fins  also  and  the 
tail  "  pickled  or  sauced  "  to  be  very  good  eating ;  so  that,  according 
to  Hans,  "  he  is  very  good  cheer." 

B.  Kingii  is  the  representative  of  the  last  species  in  the  Southern 
Hemisphere.    It  has  been  taken  off  the  coasts  of  Australia. 

Neomeris  Phocmnoidcs  is  the  name  given  by  Dr.  J.  E.  Gray  to  a 
species  of  Dolphin  found  in  the  Indian  Ocean,  the  Dclpkinus  melas  of 
Temminck. 

Phocama  communis,  the  Common  Porpoise,  or  Porpesse.  It  is  the 
Phocaina  Rondeletii  of  Willughby,  Delphinus  Phocana  of  Linnanis.  It 
appears  to  be  the  Quikcuvo.  of  Aristotle  ('  Hist.  Anim.'  vi.  12).  Pennant 
supposes  it  to  be  the  Tursio  of  Pliny  ('  Nat.  Hist.'  ix.  9),  which, 
according  to  the  Roman  naturalist,  bears  some  likeness  to  the  Dol- 
phins, of  which  he  relates  so  many  anecdotes  illustrative  of  then 
affection  for  man  in  the  preceding  chapter.  It  is  the  Porco  Pesce  of 
the  Italians  (whence  probably  the  English  name  Porpesse) ;  Marsouin 
of  the  French  ;  Marsuin  and  Tumblare  of  the  Swedes  ;  Meerschwein  of 
the  Germans  ;  and  Llamhidydd  of  the  ancient  British.  It  is  the  most 
common  of  all  the  Cetacea  on  the  British  coasts.   It  is  black  all  over. 

The  following  is  its  dental  formula : — Molars, 
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40  to  46 

Porpesses  swim  in  shoals,  and  drive  the  mackerel,  herrings,  and 
salmon  before  them,  pursuing  them  up  the  bays  "with  the  same 
eagerness,"  says  Pennant,  "  as  a  pack  of  dogs  does  a  hare.  In  some 
places  they  almost  darken  the  sea  as  they  rise  above  water  to  take 
breath  :  they  not  only  seek  for  prey  near  the  surface,  but  often  descend 
to  the  bottom  in  search  of  sand-eels  and  sea-worms,  which  they  root 
out  of  the  sand  with  their  noses,  in  the  same  manner  as  the  hogs  do 
in  the  field  for  their  food."  In  fine  weather  they  leap,  roll,  and 
tumble  in  the  manner  so  well  known,  principally  in  the  spring  and 
summer,  which  is  supposed  to  be  their  rutting  season.  They  go  up 
the  rivers  in  pursuit  of  the  salmon,  to  which  they  are  a  deadly  enemy, 
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and  other  fish  ;  and  have  been  seen  high  in  the  Loire,  Charente,  and 
Seine  in  France.  It  has  been  remarked  that  when  the  Porpesses  are 
D-ambolling  in  the  spring  and  summer,  they  appear  heedless  and  blind 
to  all  danger  and  risk,  which,  as  their  brain  is  highly  developed, 


Teeth  of  Porpcsse  [rhoca-na  communis).    F.  Cuvier. 

strengthens  the  supposition  that  they  are  at  such  times  actuated  by 
the  sexual  impulse  to  an  extent  that  lessens  their  usual  wariness. 
On  the  23rd  May,  1842,  we  saw  about  10  a.m.  two  rolling  and  sporting 
a  little  above  London  Bridge,  towards  the  Surrey  shore.  They  seemed 
to  disregard  the  numerous  steam-vessels  which  were  constantly  passing, 
and  to  pay  no  attention  to  the  wherries,  some  of  which  went  close  to 
them.  The  man  on  the  look-out  in  the  steamer  from  whose  deck  we 
watched  them  said  that  they  had  been  seen  between  five  and  six  that 
morning  near  Southwark  Bridge,  and  that  one  of  them  had  been 
hooked  with  a  boat-hook,  but  had  got  away.  It  was  blowing  fresh 
from  the  south-west,  and  the  tide  was  running  up  :  the  time  for  high 
water  at  London  Bridge  that  day  being  45  minutes  after  12. 


The  Porpoise,  or  Porpcsse  (Phucann  communis). 

The  oil  procured  from  the  fat  surrounding  the  body  of  the  Porpoise 
is  of  the  purest  kind,  and  the  skin  when  carefully  tanned  and  dressed 
is  used  for  wearing  apparel,  and  for  coverings  for  carriages.  The 
shoals  of  these  creatures  on  the  west  coast  of  Ireland  are  immense, 
and  might  be  well  worth  the  attention  of  the  neighbouring  popula- 
tion if  furnished  with  boats  and  proper  implements  for  their  capture, 
and  conversion  to  economic  purposes.  As  an  article  of  food  the  flesh 
was  anciently  esteemed,  and  considered  worthy  of  the  tables  of  the 
great.  Receipts  for  dressing  it  appear  in  the  '  Forme  of  Cury,'  com- 
piled (circ.  1390)  by  the  master  cooks  of  King  Richard  II.  It  appears 
to  have  been  served  in  '  furmente,'  in  broth,  and  roasted,  and  was 
evidently  used  both  fresh  and  salted.  Several  of  them  were  on  the 
board  at  the  great  feast  holden  at  the  '  intronazation'  of  George 
Neville,  archbishop  of  York,  in  the  reign  of  Edward  IV.  In  Henry 
VIII. 's  time  it  continued  to  be  a  royal  dish,  and  was  in  fashion  in  the 
reign  of  Elizabeth.  It  appears  to  have  been  in  those  days  generally 
presented  as  a  roast  with  a  sauce  made  of  fine  white  bread-crumbs, 
mixed  with  vinegar  and  sugar.  The  Common  Dolphin  (Delphinw 
delphis)  was  then  considered  so  great  a  delicacy  that,  according  to 
Dr.  Caius,  one  which  was  taken  in  his  day  was  thought  a  present 
worthy  of  the  duke  of  Norfolk,  who  distributed  it  amongst  his 
friends :  it  was  roasted  and  dressed  with  the  porpesse-sauce  lastabove 
mentioned.  At  a  later  period  the  Porpesse  kept  its  ground  on  the 
table  of  Roman  Catholics  on  fish-days  and  during  Lent.  Nor  have 
modern  navigators  found  it  undesirable  food.  Captain  Colnett's 
people,  who  fell  in  with  numbers  of  them  off  the  Mexican  coast,  mixed 
their  flesh  with  their  salt-pork — making  excellent  sausages,  which 
formed  their  ordinary  food.  Captain  Basil  Hall  speaks  with  some 
unction  of  a  dish  of  porpesse-cutlets,  well  separated  from  the  invest- 
ing lard  and  blubber,  which  was  served  at  his  table  with  such  happy 
effect  that  the  dish  left  his  cabin  empty. 

The  flesh  of  the  porpesse  is  the  Greenlander's  great  dainty,  and  he 
quaffs  its  oil  as  the  most  delicious  of  draughts. 


Grampus  Cuvicri  is  the  Delphinus  griseus  of  Cuvier ;  Phocmna  grisea 
of  Lesson.  It  is  an  inhabitant  of  the  North  Sea,  and  has  been  taken 
off  the  coast  of  France,  and  also  off  the  Isle  of  Wight. 

G.  Rissoanus.  A  specimen  was  taken  at  Nice,  and  described  by 
Risso. 

G.  Richardsonii.  Described  by  Dr.  Gray  in  the  Zoology  of  the 
Erebus  and  Terror. 

G.  Sakamata.  Described  by  Schlegel  in  'Fauna  Japonica'  as 
Sakamata  Kuzira.    It  has  been  found  off  the  coasts  of  Japan. 

Globiocephalus  Svincval,  the  Pilot-Whale,  also  known  to  sailors  as 
the  Black  Whale,  Howliug  Whale,  Social  Whale,  and  Bottle-Head. 
It  is  the  Delphinus  glohiceps  of  Cuvier,  the  Narwal  Edente  and  Petit 
Cachalot  of  the  French.  It  is  of  a  black  colour,  with  a  white 
streak  from  throat  to  vent.  It  is  a  native  of  the  North  Sea,  and  has 
been  taken  off  the  coast  of  Scotland.  A  skull  in  the  British  Museum 
measures  28  inches  in  length. 

G.  intermedins  is  the  Black  Fish  of  American  sailors.  It  inhabits 
the  coasts  of  North  America. 

G.  affinis,  the  Smaller  Pilot-Whale.  Its  locality  is  unknown.  A 
specimen  exists  in  the  museum  of  the  College  of  Surgeons.  It  is  the 
Delphinus  melas  of  Owen. 

G.  Sieboldii  is  a  native  of  the  coasts  of  Japan,  where  it  is  called 
Naiso-Gota. 

G.  macrorhynchus  is  the  Black  Fish  of  the  South  Sea  whalers.  It 
inhabits  the  South  Seas. 

Orca  Gladiator,  the  Killer.  It  is  the  Delphinus  Orca  of  Linnscus, 
Grampus  of  Hunter,  Delphinus  Grampus,  and  Large  Grampus,  of  Owen. 
It  inhabits  the  North  Sea,  and  has  been  taken  on  various  parts  of  the 
British  coasts.  There  is  the  skull  of  one  in  the  Hunterian  Collection 
at  the  Royal  College  of  Surgeons  which  was  killed  at  Greenwich  in 
1793. 

0.  crassidens  is  a  fossil  species.  It  is  described  by  Professor  Owen 
in  the  '  British  Mammals  and  Birds  '  under  the  name  of  Phocmna  cras- 
sidens.   A  skull  was  found  in  the  fens  of  Lincolnshire  in  1843. 

0.  Capensis,  the  Cape  Killer,  is  the  Delphinus  glohiceps  of  Owen. 
It  inhabits  the  Southern  Pacific  Ocean. 

0.  intermedia  is  a  smaller  species,  described  by  Dr.  Gray  in  the 
Zoology  of  the  Erebus  and  Terror. 

Lagenorhynchus  leucopleurus,  the  White-Sided  Bottlenose.  It  is  the 
Delphinus  Tursio  of  Knox.  It  is  a  native  of  the  North  Sea.  The 
skeleton  of  a  specimen  taken  in  the  Orkneys  is  in  the  museum  of  the 
University  of  Edinburgh. 

L.  albirostris,  White-Beaked  Bottlenose.  A  specimen  was  taken  off 
the  coast  of  Norfolk  in  1846. 

L.  Elcctra,  the  Electra.  Described  by  Dr.  Gray  in  the  Zoology  of 
the  Erebus  and  Terror. 

L.  cmrulco  albus.  It  is  an  inhabitant  of  the  east  coast  of  South 
America — Rio  de  la  Plata. 

L.  Asia.  Described  by  Dr.  Gray  in  the  Zoology  of  the  Erebus  and 
Terror.    Locality  unknown. 

L.  acutus.    It  inhabits  the  North  Seas— Faroe  Islands. 

L.  clanculus.  Described  by  Dr.  Gray  from  a  skull  brought  from  the 
Pacific  Ocean. 

L.  Thicolca.  Described  by  Dr.  Gray  from  a  skull  brought  from  tho 
west  coast  of  North  America. 

Delphinapterus  Peronii.  It  is  the  Right  Whale-Porpoise  of  the 
whalers.  It  is  black,  with  the  exception  of  the  beak,  pectoral  fins, 
and  under  part  of  the  body,  which  are  white.  It  is  found  on  the 
Brazil  Bank,  off  New  Guinea,  and  in  the  higher  southern  latitudes. 
There  are  two  skulls  in  the  museum  at  Paris.  They  live  in  large 
shoals,  and  the  flesh  is  esteemed  a  delicacy. 

D.  borcalis.  It  inhabits  the  North  Pacific  Ocean.  It  has  been 
described  by  Peale  in  the  United  States  Exploring  Expedition. 

Delphinus.  The  English  name  for  this  genus  is  Dolphin,  but  as  Dr. 
J.  E.  Gray  observes  : — "  Most  maritime  persons  call  these  animals 
Bottlenoses,  Bottleheads,  Flounderheads,  Grampuses,  Porpoises,  Por- 
pesses or  Porpusses,  sometimes  adding  Whale  to  the  name.  They 
generally  confine  the  name  of  Dolphin  (most  used  by  landsmen)  to 
the  Scomberoid  Fish  (Corypluma),  which  changes  colour  in  dying." 
[Coryfh.ena.]  We  subjoin  a  synopsis  of  the  characters  with  the 
localities  of  the  species  of  this  large  genus : — 

A.  Head  shortly  beaked ;  nose  of  skull  moderate;  triangle  or  hinder 
part  of  beak  elongate,  produced  before  the  teeth-line ;  palate  flat. 


6± — *  V. 

t  Beak  scarcely  produced ;  nose  of  skull  rather  depressed,  scarcely 
longer  than  the  brain  cavity.   Teeth  ?i — 

1.  Delphinus  Hcavisidii,  the  Hastated  Dolphin,  inhabits  the  South 
Sea — Cape  of  Good  Hope. 

2.  D.  obscurus,  Dusky  Dolphin,  inhabits  the  Southern  Ocean- 
Cape.  . 

3.  D.  compressicauda,  the  Compressed-Tailed  Dolphin,  inhabits  4 
S.  lat.,  24°  W.  long. 

tt  Beak  short ;  nose  of  skull  rather  thick,  conical,  convex  above, 
half  as  long  as  the  head. 

*  Beak  of  skull  rather  thick  and  rather  swollen  on  the  sides. 

4.  D.  Tursio,  Bottlenose  Dolphin,  inhabits  the  North  Sea. 
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5.  D.  Abusalam  inhabits  the  Red  Sea. 

6.  B.  Eutropia  inhabits  the  Pacific  Ocean— Chili. 

7.  B.  Eurynome  inhabits  the  North  Sea. 

**  Beak  of  skull  rather  thick,  conical,  evenly  tapering. 

8.  B.  Metis,  the  Metis.    Locality  unknown. 

9.  B.  Cymodocc,  the  Cymodoce.    Locality  not  known. 
***  Beak  of  skull  slender,  cylindrical. 

10.  B.  Doris.    The  Doris.    Inhabits  ? 

11.  B.  frenatus,  the  Bridled  Dolphin,  inhabits  Cape  de  Verds. 

B.  Head  longly  beaked.  Nose  of  skull  slender,  light,  rather  de- 
pressed, especially  in  front,  much  longer  than  the  head.  Teeth  ^ — 

*  Skull  flattened  behind ;  triangle  to  the  teeth  line.  Palate  flat, 
not  grooved  on  the  side. 

12.  B.  Clymene.    Locality  unknown. 

13.  B.  Styx,  the  Styx,  inhabits  West  Africa. 

14.  D.  Euphrosyne,  the  Euphrosyne,  inhabits  the  North  Sea. 

15.  B.  Alope,  the  Alope.    Locality  unknown. 

**  Skull  roundish ;  triangle  just  to  the  teeth  line.  Palate  with  a 
deep  groove  on  each  side,  and  a  high  central  ridge  behind. 

+  Beak  moderate,  lg  the  length  of  the  brain  cavity.  Teeth 
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16.  B.  Belphis,  the  Dolphin,  inhabits  the  North  Sea,  Atlantic 
Ocean.    Has  been  taken  on  the  English  coast. 

17.  B.  Janira,  the  Janira,  inhabits  Newfoundland. 

18.  B.  Novce  Zealandke,  the  New  Zealand  Dolphin,  inhabits  New 
Zealand  and  Cape  Gable. 

19.  B.  Forsteri,  Forster's  Dolphin,  inhabits  the  Pacific  Ocean 
between  New  Caledonia  and  Norfolk  Island. 

20.  B.  Sao  inhabits  Madagascar. 

55  en 

++  Beak  of  skull  twice  as  long  as  the  brain  cavity.  Teeth  

...  55—60 

21.  B.  longirostris,  the  Cape  Dolphin,  inhabits  the  Southern  Ocean. 
— Cape  of  Good  Hope. 

***  Skull  round  ;  triangle  not  reaching  to  the  teeth  line.  Palate 
convex,  with  a  very  concave  line  on  the  hinder  part  of  each  side. 


Teeth  —. 
50 


Beak  twice  as  long  as  the  head. 

22.  B.  microps,  the  Small-Headed  Dolphin,  inhabits  the  coasts  of 
Brazil. 

Steno  Malayanus.  It  is  the  Delphin  a  Ventre  Roux  of  the  Paris 
Museum,  Belphinus  plumbeus  of  Cuvier.  It  is  a  native  of  the  Indian 
Ocean. 

S.  frontatus.    It  inhabits  the  Indian  Ocean  and  the  Pacific. 
S.  compressus.    Described  by  Gray  in  the  Zoology  of  the  Erebus 
and  Terror. 

S.  attenuatus.    Found  at  Cape  Horn. 

S.  fuscus.  Described  by  Gray  in  the  Zoology  of  the  Erebus  and 
Terror.    A  foetus  was  brought  from  Cuba  by  Mr.  M'Leay. 

S.  rostratus.  It  inhabits  the  North  Sea,  and  has  been  taken  at 
Holland  and  at  Brest. 

Pontoporia  Blainvillii.  It  has  been  found  off  Monte  Video.  A 
skull  is  in  the  museum  at  Paris.  It  is  described  by  Freminville  as 
Belphinus  Blainvillii. 

lnia  Geoffroyii.  A  native  of  Upper  Peru  or  Bolivia — River  Moxos. 
"The  specimen,"  says  Gray,  "in  the  Paris  Museum,  which  Desmarest 
described  as  Belphinus  Geoffroyii,  is  evidently  this  species." 

Platanista  Gangetica.  It  is  the  Sou  Sou  of  India,  the  Susu  of 
Buffon,  the  Platanista  of  Pliny,  Dauphine  du  Gauge  of  Cuvier, 
Belphinus  Shauiensis  of  Blainville. 

The  family  ManatidxE  includes  a  number  of  animals,  which, 
although  usually  referred  to  Cetacea,  have  relations  which  have 
induced  some  zoologists  to  propose  that  they  should  be  placed 
amongst  other  orders  of  Mammalia.  They  differ  from  the  animals 
we  have  already  considered  in  being  entirely  vegetable  feeders,  and 
are  comprised  in  the  division  of  Phytophagous  Cetaceans  of  the  two 
Cuviers. 

It  is  not  indeed  surprising  that  they  should  so  long  have  been  con- 
founded with  the  Cetaceans ;  for  their  general  appearance  and  hori- 
zontal tail,  joined  to  the  difficulty  of  associating  them  either  with  the 
Seals  or  the  Walruses,  notwithstanding  their  aquatic  habits,  led  naturally 
to  their  being  placed  in  the  same  order  with  the  true  Zoophagous 
Whales.  But  with  external  form  almost  all  resemblance  ceases  ;  and 
when  these  Phytophagous  Mammals  are,  as  they  ought  to  be,  referred 
to  a  separate  group,  there  will  not  be,  so  far  as  discovery  has  hitherto 
gone,  any  such  animal  as  a  Phytophagous  Whale. 

"  The  short  and  thick  neck,  fin-like  fore  legs,  want  of  hind  legs, 
caudal  tegumentary  fin,  smooth,  naked,  and  almost  hairless  integu- 
ment, are  all  modifications  of  external  form  by  which  the  Dugongs 
and  Manatees  are  adapted  to  play  their  part  in  the  water :  but  the  kind 
of  part,"  says  Professor  Owen,  "  which  they  are  to  play  in  that  ele- 
ment depends  on  organic  characters  which  mainly,  if  not  exclusively, 
reveal  their  true  affinities.  Now  we  have  seen  that  the  whole  of  the 
internal  structure  in  the  Herbivorous  Cetacea  differs  as  widely  from 


that  of  the  Carnivorous  Cetacea  as  do  their  habits :  that  the  amount 
of  variation  is  as  great  as  well  could  be  in  animals  of  the  same  class 
existing  in  the  same  great  deep.  The  junction  of  the  Dugongs  and 
Manatees  with  the  true  Whales  cannot  therefore  be  admitted  in  s 
distribution  of  animals  according  to  their  organisation.  With  much 
superficial  resemblance  they  have  little  real  or  organic  resemblance 
to  the  Walrus,  which  exhibits  an  extreme  modification  of  the  amphi- 
bious carnivorous  type.  I  conclude  therefore  that  the  Dugong  and 
its  congeners  must  either  form  a  group  apart,  or  be  joined,  as  in  the 
classification  of  M.  de  Blainville,  with  the  Pachyderms,  with  which 
the  Herbivorous  Cetacea  have  the  nearest  affinities,  and  to  which  they 
seem  to  have  been  more  immediately  linked  by  the  now  lost  genus 
Binotherium." 

The  following  is  a  synopsis  of  the  genera  :- 

1.  Manatus.    Tail  rounded. 


Grinders,  -  or  tubercular. 
9  0 


2.  Halicore.  Tail  forked.  Grinders,  -  ;  flat-tipped ;  upper  eutting- 
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teeth  produced,  tusk  like. 

Rytina.    Tail  forked.    Grinders  none. 

Manatus  australis,  the  Manatee.  This  is  the  Lamantin  of  Buffon  ; 
Trichechus  Manatus  of  Linnreus  ;  Manatus  Americanus  of  Desmarest ; 
Mauate  del'Oreuoque  of  Humboldt ;  Lamantin  dAme'rique  of  Cuvier. 
The  terms  Manatee  and  Lamantiu  are  indifferently  applied  to  this  and 
the  following  species.  The  present  species  is  of  a  gray-black  colour, 
and  is  an  inhabitant  of  the  warmer  parts  of  America  and  its  islands. 

Cuvier  describes  the  Manatees  as  having  an  oblong  body  terminated 
by  an  elongated  oval  fin ;  eight  molar  teeth  in  each  jaw,  with  a  square 
crown  marked  by  two  transverse  ridges  ; 
neither  incisors  nor  canines  in  the  adult ; 
but  in  the  very  young  ones  two  small 
pointed  teeth  are  found  in  the  intermaxil- 
lary bones,  which  disappear  early.  The 
vestiges  of  nails  are  observable  on  the 
edges  of  their  flippers,  which  they  use 
dexterously  enough  in  creeping  and  carry- 
ing their  young.  This  has  caused  these 
organs  to  be  compared  to  hands  ;  whence 
their  name  Manati,  or  Manatee. 

The  mainmaj  of  the  Manatees  and 
Dugongs  are  pectoral,  and  this  conforma- 
tion, joined  to  the  adroit  use  of  their 
flippers  (whose  five  fingers  can  be  easily 
distinguished  through  the  investing  mem- 
branes, four  of  them  being  terminated  by 
nails)  in  progression,  nursing  their  young, 
&c,  have  caused  them,  when  seen  at  a 
distance  with  the  anterior  part  of  their 
body  out  of  the  water,  to  be  taken  for 
some  creature  approaching  to  human 
shape  so  nearly  (especially  as  their  muzzle 
is  thick  set  with  hairs,  giving  somewhat  of 
the  effect  of  human  hair  or  a  beard),  that 
there  can  be  little  doubt  that  not  a  few 
of  the  tales  of  Mermen  and  Mermaids 
have  had  their  origin  with  these  animals, 
as  well  as  with  Seals  and  Walruses.  Thus 
the  Portuguese  and  Spaniards  give  the 
Manatee  a  denomination  which  signifies 
Woman-Fish ;  and  the  Dutch  call  the  Dugong  Baardmannetje,  or 
Little  Bearded  Man.  A  very  little  imagination  and  a  memory  for 
only  the  marvellous  portion  of  the  appearance  sufficed  doubtless  to 
complete  the  metamorphosis  of  this  half  woman  or  man,  half-fish,  into 
a  Siren,  a  Mermaid,  or  a  Merman ;  and  the  wild  recital  of  the  voyager 
was  treasured  up  by  such  writers  as  Maillet,  Lachesnaye-des-Bois, 
Sachs,  Valentyn,  and  others,  who,  as  Cuvier  well  observes,  have 
displayed  more  learning  than  judgment. 

This  and  the  other  species  of  Manatees  are  called  by  English 
sailors  the  Sea-Cow  and  the  Woman- Fish,  and  by  the  French  Bceuf 
Marin  and  Vache  Marine. 

The  Manatees  are  gregarious,  and  generally  go  in  troops.  The  young 
are  usually  placed  in  the  centre  of  the  herd  for  protection,  and  on  the 
approach  of  danger  all  unite  for  the  common  safety.  It  is  alleged 
that,  when  one  has  been  struck  by  a  harpoon,  its  companions  will  tear 
out  the  weapon  ;  and  they  are  so  attached  to  their  young  that  if  the 
calf  be  taken,  the  captors  are  sure  of  the  mother,  from  the  reckless- 
ness with  which  her  maternal  affection  leads  her  to  the  place  of  capture. 
If  the  mother  be  captured,  the  young  follow  her  to  the  shore,  and  fall 
an  easy  prey. 

The  shallow  bays  of  the  Antilles  and  the  quiet  creeks  of  the  South 
American  rivers,  particularly  in  Guyana  and  the  Brazils,  are  the 
favourite  haunts  of  the  Manatee.  They  were  formerly  abundant  at 
the  mouths  of  the  Orinoco  and  Amazon,  ascending  many  miles,  even 
into  their  tributaries  and  the  fresh-water  lakes.  There,  their  actions 
are  recorded  as  being  similar  in  some  respects  to  the  whales, 
such  as  '  breaching,'  or  leaping  to  a  considerable  height  out  of  the 
water.  The  food  is  entirely  vegetable,  consisting  of  subaqueous 
plants  and  littoral  herbs  principally. 


Teeth  of  Manatee  (Manatus 
australis). 
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The  mild  innoffensive  manners  of  the  Manatee,  and  the  unsuspect- 
ing nature  of  the  animal,  make  it  an  easy  prey  to  the  hunter,  who 
pursues  it  for  the  sake  of  the  flesh,  which  all  pronounce  to  be  excel- 
lent, both  fresh  and  salted.  Hernandez  compares  it  to  well  fatted 
pork  of  pleasant  flavour.  Others  compare  it,  when  roasted,  to  beef 
or  veal  in  flavour,  and  state  that  when  salted  it  makes  excellent  sea 
provision. 

It  is  alleged  that  formerly  they  were  so  plentiful  within  ten  or  twelve 
leagues  of  Cayenne,  that  a  large  boat  might  be  filled  with  them  in  a 
single  day,  when  their  flesh  was  sold  in  the  market  at  about  3d.  per  lb. 
But  the  eagerness  with  which  it  was  purchased  soon  reduced  the 
numbers,  and  made  them  comparatively  scarce. 

The  capture  is  generally  effected  by  means  of  the  harpoon.  At 
St.  Domingo  the  hunters  approached  them  in  a  small  boat,  and 
struck  them  with  a  large  harpoon  to  which  a  long  stout  cord  was 
made  fast.  The  stricken  animal  made  violent  efforts  to  escape, 
carrying  with  it  the  harpoon  and  cord,  to  the  end  of  which  a  cork  or 
piece  of  light  wood  to  serve  as  a  buoy  was  attached,  and  indicated 
the  whereabouts  of  the  Manatee.  After  a  while  the  hunters  took  hold 
of  the  rope  and  at  last  drew  the  exhausted  animal  on  shore,  where 
it  was  killed.  The  sport  of  Manatee-catching,  thus  conducted,  is 
described  as  highly  exciting,  but  the  boat  is  sometimes  upset  by  the 
struggles  of  the  animal  in  the  shoals. 

Manatees  have  reached  Europe.  The  carcass  of  one  which  had 
been  long  dead,  is  recorded  to  have  come  on  shore  at  Newhaven  in 
the  Frith  of  Forth,  in  the  autumn  of  1785  ;  and  Duhamel  states  that 
one  with  its  cub  was  thrown  on  shore  near  Dieppe. 


The  Manatee  {Hanatus  austral  is). 

M.  Sencgalensis,  the  Lamantin.  This  species  is  a  native  of  the 
west  coast  of  Africa.  It  is  the  Manatus  Sencgalensis  of  Desmarest ; 
Lamantin  of  Adanson ;  Lamantin  du  Senegal  of  Daubenton ;  the 
Woman-Fish  of  Purchas  ;  the  Round-Tailed  Manati  of  Pennant. 

Ilalicore  Dugong,  Indian  Dugong.  It  is  the  'I'richechus  Dugong  of 
Gmelin ;  Dugungus  Indicus  of  Hamilton  ;  Le  Dugong  des  Indes  of 
French  writers. 

The  head  of  this  Dugong  is  small  in  proportion  to  the  body,  which 
in  general  form  much  resembles  that  of  the  Manatee.  The  large 
upper  lip  is  thick  and  obliquely  truncated,  and  the  truncated  surface, 
which  forms  the  short  and  nearly  vertical  snout,  is  furnished  with 
soft  papilla;  and  a  few  bristles.  A  horny  substance  covers  the  lips, 
the  upper  of  which  is  very  moveable  and  tumid  on  the  edge ;  the 
lower  is  much  smaller,  resembling  a  round  or  oblong  chin.  The 
inside  of  the  cheeks  is  furnished  with  strong  projecting  bristles.  The 
nostrils  are  situated  on  the  summit  of  the  upper  jaw,  where  it  curves 
downwards,  and  penetrate  obliquely,  so  that  the  upper  semilunar 
edge  presses  upon  the  lower  surface  to  form  a  valve  capable  of  being 
shut  at  the  will  of  the  animal.  The  eyes  are  small.  The  little 
aperture  of  the  ear  is  hardly  perceptible.  The  mammse  are  placed  on 
the  chest,  beneath  the  thick  and  fleshy  flippers  or  paws,  which  are 
rather  warty  on  their  anterior  edge  ;  but  there  is  no  appearance  of 
nails.  The  tail  is  broad,  and  lobated  or  crescent-shaped.  The  skin  is 
three-quarters  of  an  inch  thick,  of  a  uniform  bluish  colour,  sometimes 
blotched  with  white  below.    Length  from  7  to  8  feet. 

The  attention  of  Professor  Owen  was  particularly  directed  to  the 
state  of  the  dentition  of  the  Dugongs  of  different  sexes  which  he 
examined,  from  which  it  appeared  that,  as  in  the  Narwhal,  the  perma- 
nent tusks  of  the  female  are  arrested  in  their  growth,  and  remain 
throughout  life  concealed  within  the  substance  of  the  intermaxillary 
bones  and  the  alveolar  integument.  The  cavity  of  the  tusks,  he 
Btates,  is  in  like  manner  filled  up  by  the  secretion  of  the  pulp  which 
retrogrades  in  the  course  of  its  absorption,  and  hence  the  tusks  are 
solid,  like  the  corresponding  tusks  in  the  female  Narwhal,  or  at  least 
present  only  a  shallow  cavity  at  their  expanded  and  distorted  base. 
Ho  found  in  one  cranium  of  a  male  Dugong,  in  the  upper  jaw,  the 
deciduous  incisors  or  tusks  co-existing  with  the  permanent  ones.  In 
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the  skull  of  a  male  which  had  = — „  molars,  the  sockets  of  the  deci- 
duous  incisors  were  obliterated,  and  the  points  of  the  permanent  ones 


projected  from  their  sockets.  Not  more  than  20  grinders,  5  on  each 
side  of  the  jaw,  appear  to  be  developed  in  this  animal. 


Teeth  of  Dugong  [Ilalicore  Dugong).    F.  Cuvier. 

"  It  is  obvious,"  says  Professor  Owen,  "  that  the  different  form  and 
condition  of  the  tusks  thus  observed  in  the  heads  of  Dugongs  of  the 
same  size  and  age,  might  be  regarded  as  indicating  a  specific  instead 
of  a  sexual  difference.  Dr.  Knox  inclines  to  the  former  opinion  ;  I 
have  however  adopted  the  latter  view,  not  hastily  or  hypothetically, 
but  as  a  result  of  the  minute  comparison  of  the  forms  and  proportions 
of  all  the  crania  which  have  come  under  my  observation." 

H.  Dugong  is  an  inhabitant  of  the  Indian  Ocean. 

"  The  external  form  of  the  Dugong,"  says  Professor  Owen,  "  is  not 
so  well  calculated  for  moving  rapidly  through  the  water  as  that  of  the 
Dolphin  and  other  Carnivorous  Cetacea,  which  subsist  by  a  perpetual 
pursuit  of  liviug  animals.  In  these  the  snout  is  conical  and  peculiarly 
elongated,  and  in  some,  as  the  Dclphinus  Gangeticus,  the  jaws  are  pro- 
duced to  an  extreme  length,  so  as  to  give  them  every  advantage  in 
seizing  their  swift  and  slippery  prey ;  whilst  in  the  herbiferous 
Dugong  the  snout  is  as  remarkable  for  its  obtuse  truncate  character — 
a  form  however  which  is  equally  advantageous  to  it,  and  well  adapted 
to  its  habits  of  browsing  upon  the  A  Igce  and  Fuci  which  grow  upon 
the  submarine  rocks  of  the  Indian  seas.  As,  from  the  fixed  nature  of 
the  Dugong's  food,  the  motions  of  the  animal  during  the  time  of  feed- 
ing must  relate  more  immediately  to  the  necessity  of  coming  to  the 
surface  to  respire,  its  tail,  the  principal  locomotive  organ  of  ascent 
and  descent,  is  proportionally  greater  than  in  the  true  Cetacea,  its 
breadth  being  rather  more  than  one-third  the  length  of  the  whole 
body.  But  the  most  important  external  differences  are  seen  in  the 
presence  of  the  membrana  nictitans,  in  the  anterior  position  of  the 
nostrils,  and  in  the  situation  of  the  mammas,  which  are  pectoral,  or 
rather  axillary,  being  situated  just  behind  the  roots  of  the  flippers  : 
in  the  female  specimen  examined,  their  base  was  about  the  size  of  a 
shilling,  and  they  projected  about  half  an  inch  from  the  surface.  A 
considerable  ridge  extends  along  the  middle  of  the  upper  surface  of 
the  posterior  part  of  the  back,  which  is  continued  upon  and  terminates 
in  the  tail." 

The  haunts  of  the  Dugong,  which  does  not  appear  ever  to  frequent 
the  land  or  fresh-water,  are  generally  in  the  sea-shallows,  where  the 
water  is  not  more  than  two  or  three  fathoms. 

Sir  Stamford  Raffles  states  that  during  six  months  four  of  these 
animals  were  secured  at  Singapore,  but  that  the  greatest  number  is  said 
to  be  taken  during  the  northern  monsoon,  when  the  sea  is  most  calm, 
near  the  mouth  of  the  Johore  River.  They  are  usually  caught  by 
spearing,  in  which  feat  the  natives  are  very  expert,  during  the  night, 
when  the  animals  indicate  their  approach  by  a  snuffing  noise  which 
they  make  at  the  surface  of  the  water.  The  first  object  of  the  captor 
is  to  secure  and  elevate  the  tail,  when  the  animal  becomes  perfectly 
powerless.  Sir  Stamford  adds,  that  the  Dugongs  are  seldom  caught 
at  Singapore  above  8  or  9  feet  in  length  ;  but  how  much  larger  they 
grow  is  not  ascertained,  as  when  they  exceed  that  size,  their  superior 
strength  enables  them  to  make  their  escape. 

Leguat,  who  speaks  of  them  as  occurring  at  the  Isle  of  France  in 
great  numbers  about  120  years  ago,  says  that  they  were  20  feet  long, 
but  were  very  easily  taken.  They  fed  in  flocks  like  sheep  in  three  or 
four  fathoms'  water,  and  made  no  attempt  at  escape  when  approached. 
Sometimes  they  were  shot  at  the  end  of  the  musket,  sometimes  laid 
hold  of  and  forced  on  shore.  Three  or  four  hundred  were  met  with 
together,  and  they  were  so  far  from  shy  that  they  suffered  themselves 
to  be  handled,  and  the  fattest  were  thus  selected.  The  larger  ones 
were  avoided,  not  only  on  account  of  the  trouble  they  gave  in  the 
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capture,  but  because  their  flesh  was  not  so  good  as  that  of  the  smaller 
and  younger  ones. 

The  female  Dugong  produces  generally  only  one  young  at  a  birth, 
and  to  this  the  mother  bears  such  strong  affection  that,  if  the  young 
is  speared,  the  mother  will  not  depart,  but  is  sure  to  be  taken  also. 
The  Malays  consider  this  animal  as  almost  typical  of  maternal  affection. 
The  young  utter  a  short  and  sharp  cry,  and  are  said  to  shed  tears, 
which  are  carefully  preserved  by  the  common  people  as  a  charm, 
under  the  notion  that  they  will  secure  the  affections  of  those  whom 
they  love,  as  they  attract  the  mother  to  the  young  Dugong. 

The  flesh  of  the  Dugong  is  delicate,  and  is  said  to  be  superior  to 
that  of  the  Buffalo  or  common  Ox.  It  is  considered  by  the  Malays 
as  a  royal  fish,  and  the  king  has  a  right  to  all  that  are  taken.  Sir 
Stamford  Raffles  states  that  this  species  afforded  much  satisfaction  on 
the  table,  as  the  flesh  proved  to  be  most  excellent  beef. 

H.  Tabcrnaculi,  the  Dugong  of  the  Red  Sea,  is  considered  by 
Rtippell  a  distinct  species.  He  gave  it  its  specific  name  under  the 
impression  that  it  was  with  the  skin  of  this  species  that  the  Jews 
were  directed  to  veil  the  Tabernacle.  He  saw  it  swimming  among 
the  coral  banks  on  the  Abyssinian  coast  near  the  Dalac  Islands.  The 
fishermen  harpooned  a  female,  which  he  dissected,  10  feet  long.  The 
Arabs  stated  that  they  live  in  pahs  or  small  families,  that  they  have 
feeble  voices,  feed  on  A  Igor,  and  that  in  February  and  March  bloody 
battles  occur  between  the  males,  which  attain  the  length  of  18  feet. 
The  female  brings  forth  in  November  and  December.  The  flesh, 
teeth,  and  skin  are  esteemed  by  the  Arabs. 


Dugong  (Halicore  Dugong). 

H.  au3lralis.  It  is  a  native  of  the  north-west  coast  of  Australia. 
It  is  the  Manate  of  Dampier  and  the  Whale-Tailed  Manate  of  Pennant. 
Two  upper  jaws  and  three  skulls  of  this  species  are  in  the  British 
Museum. 

Rytina  gigas,  the  Morskaia  Korova.  It  is  the  Manate,  or  Vacca 
marina,  Trkhechus  Manatus  of  Miiller ;  Rytina  Stellcri  of  Illiger ; 
Stellerus  borealis  of  Desmarest ;  the  Whale-Tailed  Manate  of  Pennant. 
It  is  a  native  of  the  Arctic  Ocean — Behring's  Straits.  The  Sea- Ape  of 
Pennant,  Trichcchus  Hydropithecus  of  Shaw,  Manatus  Simia  of  Illiger, 
Dr.  Gray  suggests  may  belong  to  this  family,  if  it  is  not  a  Seal. 

Fossil  Cetacea. 

The  fossil  remaina  of  Cetacea  have  hitherto  been  found  in  the 
Tertiary  Formations  only.  Bones  from  the  Portland  Stone  which 
were  at  first  thought  to  belong  to  whales  proved  to  belong  to 
the  genus  Cetiosaurus  (Owen),  the  most  gigantic  of  all  the  fossil  rep- 
tiles. (Owen,  '  Report  on  British  Fossil  Reptiles '  in  '  Trans.  Brit. 
Ass.' 1841.)  Dr.  Buckland,  in  his  'Bridgewater  Treatise,'  remarks 
that  the  seas  of  the  Miocene  and  Pliocene  periods  were  inhabited  by 
marine  Mammalia,  consisting  of  Whales,  Dolphins,  Seals,  Walrus,  and 
the  Lamantin  or  Manatee,  whose  existing  species  are  chiefly  found 
near  the  coasts  and  mouths  of  rivers  in  the  torrid  zone. 

Manatidce.  Cuvier  figures  and  describes  the  remains  of  a  Manatee 
differing  from  the  existing  species.  Specimens  were  collected  from 
various  parts  of  France,  and  he  states  it  to  be  very  certain  that  an 
animal  of  the  genus  Manatus,  a  genus  now  peculiar  to  the  torrid-zone, 
inhabited  the  ancient  sea  which  has  covered  Europe  with  its  shells,  at 
an  epoch  posterior  to  the  formation  of  the  chalk,  but  anterior  to  that 
when  the  gypsum  was  deposited  and  the  Palatotherium  with  its  con- 
temporary genera  lived  on  the  soil  of  France.    ('  Oss.  Foss.') 

Delphinida:.  Cuvier  notices  and  figures,  with  an  accurate  descrip- 
tion, the  remains  of  a  fossil  Dolphin,  approaching  the  Grampus  and 
Delphinus  globiccps,  from  Lombardy,  the  skeleton  of  which  was  found 
nearly  entire  by  M.  Cortesi ;  and  another  with  a  very  long  symphysis 
of  the  lower  jaw  from  the  department  of  Landes.  Also  a  fossil 
Dolphin  closely  approximating  the  common  Dolphin  from  the  same 
locality,  and  another  from  the  Calcaire  Grossier  of  the  department  of 
Orne.    ('  Oss.  Foss.') 

M.  von  Meyer  refers  to  these  and  another  (Grateloup,  '  Ann.  Geher. 
d.  Sc.  Phys.'  iii.,  s.  58,  t.  36  ;  Taylor,  '  Magazine  of  Nat.  Hist.'  March, 
1830,  s.  262),  giving  the  following  names : — Delphinus  Cortesii, 
D.  maorogenius,  D.  longirostris.    ('  Pateologica.') 

Monodon.  Cuvier  collects  notices  of  fossil  fragments  of  the  Narwhal 
from  Parkinson  and  Georgi.   He  adds  that  he  himself  saw  a  broken 
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piece  of  a  tusk  in  the  Cabinet  of  Natural  History  of  Lyons  which  had 
formerly  been  in  that  of  Pestalozzi.  ('Oss.  Foss.')  Remains  of  the 
M.  monoceros  have  been  found  in  the  neighbourhood  of  London  and 
in  other  parts  of  England.    (Owen,  '  Brit.  Foss.  Mam.') 

Ziphius.  Cuvier  founded  this  genus,  which  approximates  the 
Cachalots  and  Hyperoodons,  on  crania  discovered  on  the  coast  of 
Provence,  and  disinterred  in  excavating  the  docks  at  Antwerp,  and 
on  a  fragment  in  the  Paris  Museum.  On  these  materials  he  rests 
three  species,  namely — Ziphius  cavirostris,  Z.  planiroslris,  and 
Z.  longirostris,  the  remains  of  which  he  figures  and  describes. 
('Oss.  Foss.') 

Zeuglodon.  This  name  was  given  by  Professor  Owen  to  the  Basilo- 
saurus  of  Dr.  Harlan.  It  was  at  first  regarded  as  a  reptile  by  its 
discoverer,  but  Professor  Owen  found  that  the  microscopic  characters 
of  the  texture  of  the  teeth  were  strictly  of  a  mammiferous  character, 
and  the  nature  of  their  investing  substance  limited  the  comparison  of 
them  with  those  of  the  few  mammals  in  which  the  teeth  are  devoid 
of  enamel.  Among  these  are  the  Edentata,  including  the  Megatherium 
and  its  congeners,  the  Morse,  the  Dugong,  and  the  Cachalot.  It  is  to 
the  teeth  of  the  Cachalot  and  Dugong  that  those  of  the  so-called 
Basilosaur  offer  the  nearest  resemblance ;  and  Professor  Owen  conceives 
that  its  position  in  the  natural  system  was  in  the  cetaceous  order, 
intermediate  between  the  Cachalot  and  the  herbivorous  species. 
In  a  paper  read  before  the  Geological  Society  of  London,  Professor 
Owen  says,  "  The  teeth,  in  their  combination  of  an  exaggerated  con- 
dition of  the  conjugate  form — which  is  but  indicated  in  certain  teeth 
of  the  Dugong,  with  two  distinct  fangs,  in  their  oblique  position  in 
the  jaw,  and  the  irregular  interspaces  of  their  alveoli, — present  very 
striking  peculiarities  ;  and  when  to  these  dental  characters  we  add 
the  remarkable  and  abrupt  contraction  of  the  distal  end  of  the 
humerus,  which  is  nevertheless  provided  with  an  articulating  surface 
for  a  ginglymoid  joint,  and  its  remarkably  diminutive  size — a  cetaceous 
character,  which  likewise  is  here  carried  to  an  extreme, — and  when 
we  also  consider  the  dense  laminated  structure  of  the  ribs,  and  the 
third  exaggeration  of  a  cetaceous  structure  in  the  extreme  elongation 
of  the  body  of  the  caudal  vertebra, — we  cannot  hesitate  in  pronouncing 
the  colossal  Zeuglodon  to  have  been  one  of  the  most  extraordinary  of 
the  Mammalia  which  the  revolutions  of  the  globe  have  blotted  out  of 
the  number  of  existing  beings." 


Teeth  of  Zeuglodon. 
a,  Portion  of  upper  jaw,  containing  three  teeth,  very  much  reduced  ; 
b,  section  of  tooth. 


In  the  '  American  Journal  of  Science'  for  April,  1843,  is  a  'Notice 
of  the  Discovery  of  a  nearly  complete  Skeleton  of  the  Zygodon 
(Zeuglodon)  of  Owen  (Ba-silosaurus  of  Harlan)  in  Alabama,'  by  S.  B. 
Buckley,  A.M. 

The  entire  length  of  the  skeleton,  including  the  head,  is  described 
as  nearly  70  feet,  and  was  imbedded  "  in  a  marly  limestone  soil"  on 
the  plantation  of  Judge  Creagh,  the  same  gentleman  who  had 
forwarded  the  bones  to  Dr.  Harlan.  This  discovery  entirely  corrobo- 
rates the  conclusions  to  which  Professor  Owen  came  in  the  memoir 
above  quoted.  Bones  of  this  gigantic  fossil  Cetacean  have  been  also 
found  near  the  Washita  River  in  Louisiana,  and  have  been  seen  in 
Washington  County,  Mississippi :  from  thence,  Mr.  Buckley  adds,  they 
have  been  found  in  several  places  as  far  east  as  Claiborne,  on  the 
Alabama  River.    The  skeleton  is  now  at  New  York. 

Balwnidm. — Balwnoptera.  Cuvier  figures  and  describes  the  skeleton 
of  a  fossil  whale,  which  he  considers  to  have  been  a  sub-genus  of 
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Balcmoptera,  or  Rorqual,  found  in  Lombardy  by  M.  Cortesi,  on  tlie 
east  flank  of  Monte  Pulguasco  (Apennines)  iu  1806.  Cuvier  calculates 
the  entire  length  at  21  feet,  French ;  observing,  that  if  the  animal  was 
adult  it  was  a  very  small  Rorqual.  Another  skeleton  of  the  same 
species,  not  more  than  12  feet  5  inches  long,  was  also  discovered  by 
M.  Cortesi  in  similar  beds,  and  a  neighbouring  valley  near  a  small 
stream  which  falls  into  the  Chiavenna,  one  of  the  tributaries  of  the 
Po.    ('  Oss.  Fobs.') 

Balcena.  Numerous  remains  of  Balcena:  have  been  found  in  the 
Tertiary  Formations.  Cuvier  mentions  a  considerable  fragment  of  the 
skull  of  a  Bcdeena  disinterred  in  the  Rue  Dauphine  at  Paris  in  1779. 
Daubenton  came  to  the  conclusion  that  the  whale  to  which  it  belonged 
must  have  been  100  feet  long ;  but  Cuvier,  on  satisfactory  calculations, 
reduces  the  length  to  60  feet,  and  states  his  opinion  that  it  is  an 
unknown  species.  ('Oss.  Foss.')  Dr.  Mantell  detected  the  remains 
of  Balcena  in  Sussex  (Brighton  Cliffs).  In  the  Red  Crag  of  Felixstow 
the  tympanic  bones  of  whales  are  frequent,  whilst  their  bones  are  so 
numerous  as  to  constitute  a  considerable  portion  of  the  phosphatic 
substances  which  are  now  dug  from  this  formation  under  the  name  of 
Coprolite.  From  the  form  of  the  tympanic  bones,  which  he  calls 
Cetotolites,  Professor  Owen  has  named  four  species  of  Balcena : 
B.  affinis,  B.  definita,  B.  gibbosa,  and  B.  cmarginata.  (Owen,  '  Brit. 
Foss.  Mam.') 

Phoccena.  Professor  Owen  refers  the  fossil  found  in  the  Lincoln- 
shire fens  to  this  genus,  which  Dr.  Gray  places  under  the  genus  Orca. 

Physeteridre.  Teeth  of  the  Physcter  macroccphalus  have  been  found 
in  the  Tertiary  Beds  of  Essex  and  in  other  parts  of  Great  Britain. 
From  the  section  of  a  tooth  found  in  the  Red  Crag  at  Felixstow, 
Suffolk,  Professor  Owen  proposes  to  call  the  animal  to  which  it 
belonged  Balcenodon  physaloieles. 

(Cuvier,  Ossemens  Fossiles  ;  F.  Cuvier,  Eistoire  Naturellc  dcs  Cetaces  ; 
Owen,  Descriptive  and  Illustrated  Catcdogue  of  the  Physiological  Scries 
in  the  Museum  of  the  College  of  Surgeons  ;  Scoresby,  An  Account  of  the 
Arctic  Regions  ;  Beale,  Natural  History  of  the  Sperm  Whale  ;  Owen, 
British  Fossil  Mammals  and  Birds;  Dr.  J.  E.  Gray,  Catalogue  of  the 
Specimens  of  Mammalia  in  the  British  Museum,  Part  I.,  '  Cetacea ;' 
Cyclopedia  of  Anatomy  and  Physiology,  article  '  Cetacea.')    [See  Sopp.] 

CETE.  [Cetacea.] 

CETIOSA'URUS,  a  genus  of  large  Fossil  Saurians  adopted  by 
Professor  Owen.    It  occurs  in  the  Oolitic  Formations. 

CE'TOCIS,  De  Montfort's  generic  name  for  those  Belemnites  which 
are  plicated  at  the  summits. 

CETONI'AD/E  (M'Leay),  a  family  of  Coleopterous  Insects  of 
the  section  Melitophili  (Latreille).  The  species  belonging  to  this 
family  have  the  sternum  more  or  less  prolonged  into  an  obtuse  point, 
between  the  second  pair  of  legs ;  the  mentum  is  emarginated,  and 
never  transverse;  the  terminal  lobe  of  the  maxilla:  is  furnished  with 
a  tuft  of  fine  hairs  ;  the  labrum  is  concealed  ;  the  antenna;  are  small 
and  ten-jointed  ;  the  basal  joints  are  short ;  the  three  terminal  joints 
are  comparatively  large,  placed  close  together,  and  form  a  triphyllous 
knob.  The  thorax  is  generally  somewhat  triangular,  with  the  anterior 
part  (which  would  form  the  apex  of  the  triangle)  truncated.  The 
elytra  are  usually  rather  straight  at  the  sides,  and  obtusely  rounded 
at  the  apex,  thus  presenting  a  somewhat  square  form  ;  their  disc  is 
rather  flat.  A  triangular  scale  is  interposed  between  the  base  of  the 
thorax  and  that  of  the  elytra  at  their  outer  angles. 

The  Cetoniadce  form  one  of  the  most  extensive  groups  of  the  Beetle 
Tribe,  and  nothing  can  exceed  the  brilliant  colours  with  which  many 
of  them  are  adorned— in  this  respect  vyeing  with,  if  not  surpassing, 
the  Bicpreslidce. 

In  the  larva  and  imago  states  these  insects  feed  upon  vegetable 
substances  :  the  grub  or  larva  of  the  common  Rose-Beetle  very  much 
resembles  that  of  the  cockchafer;  and  when  about  to  assume  the  pupa 
state  incloses  itself  in  a  cocoon  formed  of  particles  of  earth  and  rotten 
wood,  or  any  surrounding  substances,  fastened  together  by  means  of 
a  glutinous  secretion. 

In  viewing  a  large  collection  of  insects  of  this  family  it  is  difficult 
to  say  what  colours  prevail  most.  In  Cetonia,  the  typical  genus  of 
the  group  (in  which  the  scutellum  is  of  moderate  size)  the  colours  are 
generally  burnished,  and  consist  for  the  most  part  of  various  shades 
of  green.  Cetonia  aurata,  the  common  Rose-Beetle,  affords  a  good 
example  of  this  genus.  It  is  about  three-quarters  of  an  inch  in  length, 
and  of  a  bright  green  and  sometimes  copper-like  colour,  with  two 
white  irregular  fasciae  towards  the  latter  part  of  the  elytra,  and 
extending  from  the  side  inwards :  these  fasciae  (and  several  little 
spots  of  the  same  colour  which  are  observable  on  the  elytra)  are  com- 
posed of  a  number  of  small  scales,  which  in  old  specimens  are  often 
nearly  all  rubbed  off.  This  species  is  too  well  known  to  require 
further  description.  It  is  seen  very  commonly  in  the  south  of  Eng- 
land, flying  about  in  the  sunshine  during  the  months  of  May  and 
June,  frequently  settling  on  roses,  the  leaves  of  which  it  greedily 
devours ;  it  is  also  very  fond  of  elder  and  lilac  flowers.  If  perchance 
the  bark  of  a  tree  be  wounded  so  that  the  sap  oozes,  out,  this  insect 
will  frequently  be  observed  licking  it  up,  and  collecting  it  by  means 
of  the  tufts  of  hair  with  which  the  maxillae  are  terminated. 

Rosel  informs  us,  that  he  kept  one  of  these  insects  alive  for  upwards 
of  three  years,  during  which  time  he  fed  it  upon  fruit  and  moist 
white  bread. 
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Cetonia  stictica,  a  small  species,  about  half  an  inch  in  length,  and 
of  a  black  colour,  with  numerous  white  spots  on  the  thorax  and  elytra, 
is  said  to  have  been  taken  in  this  country.  Its  occurrence  is  how- 
ever so  rare,  that  it  is  doubted  by  some  if  it  be  truly  indigenous. 
It  is  common  in  France  and  Germany,  and  is  found  on  thistles. 

C.  fastuosa,  a  species  which  somewhat  resembles  Cetonia  aurata, 
but  is  of  a  larger  size  and  without  any  spots,  occurs  in  the  south 
of  France. 

CETRARIA,  a  genus  of  plants  belonging  to  the  family  of  Lichens. 
The  species  have  the  following  characters  :  —  Thallus  foliaceous, 
lobed,  and  laciniated ;  on  each  side  smooth  and  naked  ;  the  shields 
are  orbicular,  obliquely  adnate  with  the  margin  of  the  thallus,  the 
lower  portion  being  free ;  the  disc  coloured,  plano-concave,  with  a 
border  formed  of  the  thallus,  and  indexed. 

C.  Islandica,  Iceland  Moss.  It  is  the  Lichen  Islandicus  of  older 
botanists.  It  has  an  erect,  tufted,  olive-brown  thallus,  paler  on  one 
side,  laciniated,  channeled,  and  dentato-ciliated  ;  the  fertile  lacinia 
very  broad.  Shields  brown,  fiat,  with  an  elevated  border.  It  grows 
on  the  ground  in  exposed  situations  iu  northern  countries.  The 
aqueous  decoction  when  cold  forms  a  thick  jelly.  It  has  a  bitter 
flavour.  It  has  been  employed  medicinally.  [Iceland  Moss,  iu  Arts 
and  Sc.  Div.] 

C.  nivalis  is  an  allied  species  growing  on  mountains  iu  northern 
countries.    It  has  similar  properties  to  the  last. 

CEUTORHY'NCHUS,  a  genus  of  Coleopterous  Insects,  of  the 
family  Curculioniclce  (Leach).  The  species  have  the  antenna;  eleven- 
jointed,  seven  of  which  compose  the  funiculus  ;  the  basal  joint  is  as 
long  as  the  remainder  taken  together ;  the  club  is  ovate.  Rostrum 
sometimes  long,  bent,  and  filiform,  and  at  others  short  and  straight. 
Thorax  with  the  fore  part  much  attenuated,  with  a  channel  beneath, 
in  which  the  snout  may  be  deposited.  Scutellum  minute  and  hardly 
apparent ;  the  elytra  are  rounded  at  the  extremity,  and  do  not  entirely 
cover  the  abdomen ;  the  extremity  of  the  tibia;  is  without  spine. 

The  little  insects  of  which  this  genus  is  composed  are  very  nume- 
rous, and  frequent  plants  of  various  sorts ;  some  scarcely  exceed  a 
mustard-seed  in  size.  C.  diclymus  is  abundant  on  the  common 
stinging  nettle,  and  is  about  the  size  of  a  hemp-seed.  It  is  white 
beneath,  and  of  a  dull  brownish  black  above ;  the  sides  of  the  thorax 
are  white,  and  the  elytra  are  furnished  with  two  spots  of  the  same 
colour ;  the  apex  of  the  elytra  is  also  more  or  less  white.  When 
touched,  or  often  when  even  approached,  these  little  beetles  close 
their  snout  in  a  groove  on  the  under  part  of  the  body,  contract  the 
legs,  and  allow  themselves  to  roll  off  the  leaves  to  the  ground,  where 
they  are  with  difficulty  distinguished  from  the  mould. 

CEVADILLA.  [Cebadii.la.] 

CEYX.  [Halcyonid^;.] 

CHABAZ1TE,  a  mineral  belonging  to  the  large  class  of  Aluminalcs. 
It  always  occurs  in  the  form  of  attached  crystals  ;  never  massive  or 
fibrous.  The  primary  form  of  the  crystal  is  a  rhomboid.  The  colour 
is  white,  also  yellowish  and  red.  The  lustre  is  vitreous,  and  it  is 
transparent  to  translucent.  The  hardness  is  4  to  4 '5.  The  specific 
gravity  is  2'06  to  217.    It  has  the  following  composition  : — 


Silica   48-4 

Alumina   19 '3 

Lime   8-7 

Potash     .       .       .      .      .       .       .    .  2-5 

Water   21  -1 


100-0 

This  species  includes  Gmelinite,  which  occurs  in  small  glassy 
crystals ;  also  Levyne,  which  is  found  in  compound  crystals ;  and 
Ledererite,  which  has  the  form  of  Gmelinite,  but  differs  in  containing 
just  one-third  the  quantity  of  water.  Phacolite  is  another  variety. 
It  occurs  in  the  form  of  small  glassy  crystals,  which  are  double  six- 
sided  pyramids.  A  cadiolite  appears  to  be  another  variety.  It  has  a 
red  colour,  and  comes  from  Nova  Scotia.  Eerschclite  is  another 
variety.    It  occurs  in  small  hexagonal  tables. 

Chabazite  is  mostly  easily  distinguished  by  the  nearly  cubical  form 
presented  by  its  crystals.  From  Analcime  it  is  distinguished  by 
the  intumescence  produced  by  it  under  the  blow-pipe.  It  is  distin- 
guished from  Calc-Spiar  by  its  hardness  and  its  action  with  acids ; 
from  Fluor-Spar  by  its  form  and  cleavage,  and  by  the  absence  of 
phosphorescence. 

It  is  found  in  Trap,  Gneiss,  and  Syenite.  In  the  New  World  it  is 
found  in  the  Trap  of  Connecticut,  in  New  Jersey,  and  New  York. 
Ledererite  is  found  in  Nova  Scotia.  Chabazite  is  found  in  the  Faroe 
Islands,  at  the  Giant's  Causeway,  Ireland,  also  in  Iceland.  Gmelinite 
is  found  in  Antrim,  Ireland.  Levyne,  at  Glenarm  in  Ireland ;  also  in 
Scotland,  Iceland,  and  the  Faroe  Islands. 

CHACMA.  [Baboon.] 

CH^ERADODIA,  a  genus  of  plants  belonging  to  the  natural  order 
Amaryllidacea;.  One  species  of  this  genus,  C.  Chilensis,  is  called  Thekel 
in  Chili.  A  cold  infusion  of  the  leaves  is  used  as  a  purgative  and 
diuretic  medicine  by  the  natives. 

CHjEROPHYLLUM,  a  genus  of  plants  belonging  to  the  natural 
order  Umbelliferce,  to  the  sub-order  Campylosperm.ee,  and  the  tribe 
Scandicinece.  It  has  an  obsolete  calyx ;  obcordate  petals  with  an 
iuflexed  point ;  a  fruit  not  beaked  ;  carpels  with  five  equal  obtuse 
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ridges ;  interstices  with  single  vittre.  The  species  are  annual,  biennial, 
or  perennial  plants  with  decompound  leaves.  Many  plants  formerly 
placed  in  this  genus  are  now  referred  to  Anthriscus.  [Anthriscus.] 
The  Chmrophyllum  sylvestre  of  Linnasus  is  now  Anthriscus  sylvestris. 
It  has  been  used  in  medicine  as  a  substitute  for  hemlock.  The  j 
Chcerophyllam  sativum  of  Lamarck  is  the  Anthriscus  cerefolium  of  | 
Hoffman.  It  is  the  garden  Chervil  of  Great  Britain,  and  is  used  in 
some  places  as  a  pot-herb.  Three  species  of  Chwrophyllum  are 
described  by  Babington  in  his  '  Manual  of  British  Botany  : '  C.  temu- 
lum  has  a  rough  stem  swelling  beneath  the  joints ;  the  leaves 
bipinnate  ;  the  leaflets  ovate,  oblong,  pinnatifid,  with  obtuse  inucro- 
nate  segments ;  glabrous  petals ;  styles  equalling  the  stylopode.  It 
is  a  common  plant  on  hedge-banks  in  Great  Britain,  attaining  a 
height  of  three  or  four  feet.  C.  aureum  and  C.  aromaticum  have  been 
described  as  natives  of  Scotland,  but  it  is  very  doubtful  as  to  whe- 
ther they  have  not  both  been  introduced.  (Babington,  Manual  of 
British  Botany  ;  Lindley,  Flora  Medica.) 

CHiE'TODON  (xa'iT-q,  hair,  and  dSovs,  a  tooth),  a  genus  of  Fishes 
of  the  section  Acanthopterygii  and  family  Squammipennes.  It  has 
the  following  characters:  —  Body  compressed;  mouth  small,  fur- 
nished with  several  closely-set  rows  of  long  slender  bristle-like  teeth. 
The  scales  (which  are  usually  confined  to  the  body)  in  this  genus 
extend  on  to  the  dorsal  and  anal  fins,  so  that  it  is  difficult  to  see 
where  the  latter  commence. 

These  fishes  abound  in  the  seas  of  hot  climates,  frequent  rocky 
shores,  and  are  adorned  with  beautiful  colours.  Their  most  common 
tints  appear  to  be  black  and  yellow,  but  brilliant  metallic  blues  and 
greens  of  various  hues  are  not  unfrequent.  Many  of  the  species  have 
a  vertical  black  baud  in  which  the  eye  i3  placed.  In  some  there  are 
several  similar  vertical  bauds  on  the  body ;  in  others  the  body  is 
spotted  or  adorned  with  oblique  or  longitudinal  bands.  They  have  a 
large  air-bladder ;  their  intestines  are  long  and  ample  ;  and  their  cseca 
are  numerous,  long,  and  slender.    Their  flesh  is  good  eating. 

The  species  are  numerous,  and  have  been  divided  into  several  sub- 
genera ;  those  to  which  the  name  Chmtodon  is  now  restricted  have 
the  body  more  or  less  elliptical,  the  rays  of  the  dorsal  fin  forming  a 
tolerably  uniform  curve,  the  snout  more  or  less  produced,  and  the 
pre-operculum  sometimes  furnished  with  a  small  tooth. 

In  some  of  this  section  one  or  more  of  the  soft  rays  of  the  dorsal 
fin  are  much  produced,  and  form  a  long  filament ;  and  others  are 
distinguished  by  their  having  very  few  spines  to  the  same  fin. 

Chatodon  vagabundus,  a  species  which  inhabits  the  coasts  of  Ceylon, 
has  the  body  of  a  pale  yellow  colour,  with  numerous  oblique  brownish- 
pm-ple  lines;  the  dorsal  fin  is  blackish,  and  has  13  spinous  rays;  the 
caudal  fin,  or  tail,  is  yellow,  with  two  black  bands ;  the  anal  fin  is 
blackish  with  a  yellow  curved  longitudinal  band  ;  its  margin  is  also 
yellow ;  a  broad  black  vertical  band  extends  through  the  eye ;  and 
the  part  anterior  to  this  band,  as  low  down  as  the  eye,  is  of  a  pinkish 
hue  with  yellow  streaks.  Its  length  is  from  6  to  12  inches  ;  the  scales 
on  the  body  are  large ;  those  on  the  head  are  rather  small. 


Chwtodon  vagabundus. 

The  next  sub-genus,  Chelmon  (Les  Chelmous,  Cuv.),  is  distinguished 
by  the  form  of  the  snout,  which  is  much  elongated,  open  at  the  end 
only,  and  formed  by  a  great  elongation  of  the  intermaxillary  and 
under-jaw  bones. 

C.  rostratus,  a  species  which  inhabits  the  fresh  waters  of  India,  is 
of  a  silvery  hue  and  has  five  brownish  bands ;  the  posterior  part  of 
the  dorsal  fin  is  furnished  with  a  black  spot  encircled  with  white. 

This  fish  feeds  upon  insects,  and  is  remarkable  for  its  mode  of 
procuring  tliem.  When  it  observes  a  fly  or  any  other  insect  on  a 
weod  or  hovering  over  the  water,  it  ejects  a  little  drop  through  its 


tubular  snout  with  such  precision  as  frequently  to  disable  the  little 
animal,  so  that  it  falls  into  the  water  and  is  devoured. 

In  those  parts  where  C.  rostratus  abounds  it  is  frequently  kept  ia 
vessels  of  water,  and  affords  much  entertainment  by  the  dexterity 
displayed  in  shooting  at  flies  which  are  placed  on  the  vessel  for  th« 
purpose :  it  generally  approaches  to  within  five  or  sis  inches  before 
the  drop  of  water  is  ejected. 

The  sub-genus  Heniochus  differs  from  the  true  Chsetodons  in  having 
the  anterior  spines  of  the  back  produced  into  a  long  filament,  which  is 
sometimes  double  the  length  of  the  body. 

Ephippus  may  be  distinguished  by  the  species  having  the  dorsal  fin 
deeply  cleft  between  the  spinous  and  soft  portions.  The  spiny  portion, 
which  is  scaleless  when  not  erected,  is  received  into  a  groove  formed 
by  the  scales  of  the  back. 

Holocantlt  us.  The  species  of  this  sub-genus  have  a  large  spine  on  the 
angle  of  the  pre-operculum,  and  most  of  them  have  the  edge  of  the 
same  bone  serrated  :  they  are  found  both  in  the  Atlantic  and  Pacific 
oceans. 

The  next  subdivision,  Pomacanthus,  has  the  body  of  a  more  ele- 
vated form,  owing  to  the  sudden  rising  of  the  anterior  margin  of 
the  dorsal  fin.  The  only  species  known  are  from  the  American 
coasts. 

In  the  last  subdivision,  Platax,  the  species  may  be  known  by  the 
extremely  compressed  form  of  the  body,  the  large  vertical  dorsal  fin 
(which  has  the  anterior  spines  almost  concealed  in  the  membrane), 
the  long  ventral  fins,  and  the  teeth.  Here,  in  addition  to  the  fine 
thickly-set  teeth,  there  are  some  in  front  which  are  trenchant,  and 
each  of  them  is  divided  into  three  points. 

All  the  species  of  this  section  are  found  in  the  Indian  Ocean.  One 
has  been  found  in  a  fossil  state  at  Mount  Bolca. 

Platax  vespertilio  will  afford  an  example  of  this  section.  It  is  found 
off  the  coast  of  Ceylon,  and  is  of  a  yellowish  colour ;  the  dorsal,  anal, 
and  ventral  fins  are  brownish,  the  back  is  also  mottled  with  the  same 
colour,  and  a  dark  band  extends  downwards  through  the  eye ;  the 
base  of  the  caudal  fin  is  dark  brown.  This  species  grows  to  a  large 
size,  and  is  found  in  rocky  situations,  but  more  commonly  in  deep 
water. 


Platax  vespertilio. 

The  two  species  of  Chastodons,  of  which  figures  are  here  giveu, 
have  been  selected  from  Mr.  J.  W.  Bennett's  '  Fishes  of  Ceylon,'  a 
work  illustrated  by  beautiful  coloured  plates. 

(Cuvisr,  Regne  Animal;  Lacepede,  Histoire  Naturellc,  <tc,  dcs 
Poissons ;  Bloch,  Histoire  Naturelle,  generate  et  particuliere,  den 
Poissons.) 

CHAFFINCH,  the  English  name  for  a  well-known  species  of 
Fringilla  :  27ri'£a  of  Aristotle  and  the  Greeks  ;  Fringilla  and  Frigilla 
of  Gesner  and  others ;  Franguello,  Frangueglio,  Fringuello,  and 
Spincione,  of  the  Italians;  Pinson,  Pincon,  Grinson,  and  Quinson,  of 
the  French ;  Fink,  or  Buch-Fink  (Beech-Finch),  Edel-Fink,  Gemeirie- 
Fink,  Schild-Vink,  of  the  Germans,  &c. ;  Fincke  and  Bofincke  of  the 
'  Fauna  Suecica  ;'  Asgell-Arian,  Wine,  of  the  ancient  British ;  Fringilla 
Calebs  of  Linnajus.  It  has  also  the  following  local  names  in  English : — 
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Spink,  Beech-Finch,  Pink,  Twink,  Skelly,  Shell-Apple,  Horse-Finch, 
Scobby,  Shilfa,  Chaffy,  Boldie. 

As  far  back  as  the  time  of  Belon  the  powerful  voice  of  this  bird 
was  remarked  : — "  On  les  garde  en  cage  pour  les  faire  chanter,  dont 
le  chant  est  si  puissant  qu'il  en  est  fascheux  "  (folio,  1555) ;  and  in 
the  small  quarto  (1557)  the  following  quatrain  is  printed  under  the 
figure  of  the  bird  : — 

Pour  bien  pinser  Ion  me  nom  Pinson, 
Qui  ay  la  voix  fort  haultaine  et  puissante ; 
Je  hay  lc  chauld,  froidure  m'est  plaisante ; 

F,n  ce  contraire  est  a  tous  ma  fa^on. 

"  The  passion  for  this  bird,"  says  Bechstein,  in  his  '  Cage  Birds,'  "  is 
carried  to  such  an  extent  in  Thuringia,  and  those  which  sing  well  are 
sought  for  with  so  much  activity,  that  scarcely  a  single  chaffinch  that 
warbles  tolerably  can  be  found  throughout  the  province.  As  soon  as 
one  arrives  from  a  neighbouring  country  whose  notes  appear  good, 
all  the  bird-catchers  are  after  it,  and  do  not  give  up  the  pursuit 
till  they  have  taken  it.  This  is  the  reason  why  the  chaffinches  in 
this  province  are  so  indifferent  songsters ;  the  young  ones  have  only 
bad  masters  in  the  old  ones,  and  they  in  their  turn  cannot  prove 
better." 

In  England  however  it  appears  to  have  been  appreciated.  The 
Hon.  Daines  Barrington,  in  his  paper  '  On  the  Small  Birds  of  Flight ' 
(the  bird-catcher's  expression),  observes  that  the  greatest  sum  he  ever 
heard  given  for  a  song-bird  which  had  not  learned  to  whistle  tunes, 
was  five  guineas  for  a  Chaffinch  that  had  a  particular  and  uncommon 
note,  under  which  it  was  intended  to  train  others.  Bechstein  says 
the  Thuringians  have  been  known  to  give  a  cow  for  a  Chaffinch  with 
a  fine  voice. 

Bechstein,  after  describing  the  different  notes  that  express  its 
passions  and  wants,  among  which  the  often-repeated  cry,  '  fink,  fink ' 
(our  '  twink'),  from  which  its  German  name  is  derived,  he  considers  to 
be  mechanical  and  involuntary,  thus  speaks  of  its  powers  : — "  But 
what  makes  it  appear  to  still  more  advantage  among  other  birds  are 
its  clear  and  trilling  tones  that  seem  almost  to  approach  to  words ; 
in  fact,  its  warbling  is  less  a  song  than  a  kind  of  battement,  to  make 
use  of  a  French  word,  and  is  expressed  in  German  by  the  word  schlag 
(trill),  which  is  used  to  designate  its  song  as  well  as  the  nightingale's. 
Some  chaffinches  have  two,  three,  four,  even  five  different  battemens, 
each  consisting  of  several  strains,  and  lasting  several  minutes.  This 
bird  is  so  great  a  favourite  in  Gei'many  that  not  a  single  tone  of  its 
voice  has  escaped  the  experienced  ears  of  our  bird-fanciers.  They 
have  observed  its  nicest  shades,  and  are  continually  endeavouring  to 
improve  and  perfect  it.  I  confess  I  am  myself  one  of  its  warmest 
admirers ;  I  have  constantly  around  me  the  best  songsters  of  its 
species,  and  if  I  liked  could  write  a  good  sized  volume  on  all  the 
details  of  its  music." 

The  following  chaffinch  songs,  or  melodies,  are  most  esteemed  in 
Saxony  and  Hesse.  Some  are  heard  in  the  woods,  but  they  are  rarely 
sung  with  a  clear  and  strong  voice.  If  the  bird  executes  well,  and 
adds  to  the  last  strain  the  sound  '  fink,'  which  the  German  bird- 
catchers  translate  by  '  amen,'  it  is  of  the  highest  value.  "  No  price," 
says  Bechstein,  "  will  be  taken  for  it :" — 

1.  The  'Double  Trill  of  the  Harz,'  in  Lower  Saxony.  2.  The 
'  Reiter  Zong,'  or  '  Rider's  Pull,'  first  heard  among  the  mineral  moun- 
tains of  Saxony  and  Voigtland.  3.  The  '  Wine  Song,'  with  the  fol- 
lowing subdivisions,  namely  : — The  '  Fine,'  or  '  Liingsfeld  Wine  Song ;' 
the  '  Bad  Wine  Song '  and  the  '  Sharp  Wine  Song,'  which  is  subdivided 
into  the  '  Common  Sharp  '  and  the  '  Ruhl  Sharp.'  4.  The  '  Briiuti- 
gam,'  or  '  Bridegroom  Song,'  also  divided  into  good  and  bad.  5.  The 
'  Double  Trill.'  One  of  these,  the  '  Double  Trill  of  Iamblach,'  is 
only  to  be  acquired  in  the  house,  and  is  so  deep  and  powerful  that  it 
can  scarcely  be  conceived  how  the  larynx  of  so  small  a  bird  can  pro- 
duce such  sounds.  Bechstein,  who  makes  this  observation,  adds  that 
a  Chaffinch  which  sings  this  either  alone  or  with  the  '  Good  Bride- 
groom's Song '  (such  as  are  educated  at  Iamblach),  sells  at  Walters- 
hausen  for  eighteen  French  francs.  6.  The  '  Gutjar,'  or  '  Good  Year 
Song,'  with  two  subdivisions.  Chaffinches  singing  this,  united  to  the 
'  Wine  Song '  of  Ruhl,  or  the  '  Sharp  Song,'  had  become  very  rare 
when  Bechstein  wrote,  and  fetched  high  prices.  7.  The  '  Quakia 
Song,'  formerly  much  admired.  Bechstein  says,  "  I  believe  I  possess 
the  only  bird  that  is  now  to  be  found  which  sings  this.  To  be 
admired  the  '  Quakia '  must  be  united  with  the  '  Double  Trill.'  This 
my  chaffinch  sings  also."  8.  The  '  Pithia,'  or  '  Trewethia,'  a  very 
uncommon  and  agreeable  song,  never  heard  but  in  the  depths  of  the 
Thuringian  mountains. 

For  the  different  modes  of  capturing  this  pretty  bird,  so  precious 
when  in  pefect  song  to  the  bird-fancier,  its  treatment  in  confinement, 
the  diseases  to  which  it  is  subject,  and  their  remedies,  we  must  refer 
the  reader  to  Bechstein's  'Cage  and  Chamber  Birds,'  of  which  there 
is  an  English  edition  published  by  Bohn  (1853). 

The  following  description — and  the  bird  is  so  common  that  a  more 
particular  one  is  unnecessary — is  from  the  interesting  '  Journal  of  a 
Naturalist ' : — "  The  male  bird  is  remarkable  for  the  cleanliness  and 
trimness  of  his  plumage,  which,  without  having  any  great  variety  or 
splendour  of  colouring,  is  so  composed  and  arranged,  and  the  white 
on  his  wings  so  brilliant,  as  to  render  him  a  very  beautiful  little 


creature.  The  female  is  as  remarkable  for  the  quiet  unobtrusive 
tintings  of  her  dress ;  and  when  she  lies  crouching  on  her  nest, 
elegantly  formed  of  lichens  from  the  bark  of  the  apple-tree,  and  faded 
mosses,  she  would  hardly  be  perceptible  but  for  her  little  bright  eyes 
that  peep  with  suspicious  vigilance  from  her  covert."  Temminck 
says,  that  in  autumn  after  the  moult,  the  colours  of  the  plumage  of 
the  male  are  more  bright  than  they  are  in  the  spring,  because  all  the 
feathers  of  the  upper  and  lower  parts  are  terminated  by  a  clear  ash- 
colour;  and,  at  the  season  of  love,  the  male  bird's  dress  becomes 
decked  with  pure  and  brilliant  colour,  without  the  aid  of  a  second 
moult,  the  edges  of  the  barbs  being  worn  away  with  use,  and  thus 
suffering  those  colours  which  had  been  hidden  to  appear  in  all  their 
beauty. 

Many  varieties  occur,  as  pure  white,  yellowish  white,  some  parts  of 
the  body  white.  The  usual  colours  with  a  white  collar ;  wings  and 
tail  white.  Aldrovandus  mentions  one  partly  yellowish  and  partly 
blackish. 

This  bird  inhabits  almost  all  the  countries  of  Europe ;  it  is  per- 
manent in  the  southern  parts,  and  a  regular  bird  of  passage  in  the 
greatest  number  of  localities.  The  Prince  of  Canino  says  that  it  is 
very  common  near  Rome,  and  makes  its  passage  in  October,  when 
numbers  of  them  are  taken  for  the  table  among  other  small  birds  at 
Paretajo  and  Roccolo,  but  in  much  the  larger  proportion,  500  chaf- 
finches being,  according  to  the  Prince,  captured  to  every  80  linnets, 
65  goldfinches,  30  green  grosbeaks  or  greenfinches,  &c,  &c.  It  has 
been  stated  and  denied,  that  only  the  females  of  this  bird  are 
migratory  in  Europe.  On  this  point  Selby  observes,  "  In  Northum- 
berland and  Scotland  this  separation  takes  place  about  the  month  of 
November,  and  from  that  period  till  the  return  of  spring,  few  females 
are  to  be  seen,  and  those  few  always  in  distinct  societies.  The  males 
remain,  and  are  met  with,  during  the  winter,  in  immense  flocks, 
feeding  with  other  granivorous  birds  in  the  stubble  lands  as  long  as 
the  weather  continues  mild  and  the  ground  free  from  snow ;  and 
resorting,  upon  the  approach  of  storm,  to  farm-yards  and  other 
places  of  refuge  and  supply.  This  separation  of  the  sexes  I  am 
induced  to  believe  takes  place  in  many  other  species,  with  respect  to 
their  migratory  movements,  as  I  have  before  remarked  in  the  accoimt 
of  the  snow-bunting.  This  appears  also  to  be  the  case  with  the  wood- 
cock, having  observed  that  the  first  flight  of  these  birds  (which  seldom 
remain  longer  than  a  few  days  to  recruit,  and  then  pass  southward) 
consists  chiefly  of  females ;  whilst,  on  the  contrary,  the  subsequent  and 
latest  flight  (which  continue  with  us)  are  principally  composed  of 
males.  It  has  been  noticed  by  several  authors  that  the  arrival  of  the 
males,  in  a  number  of  our  summer  visitants,  precedes  that  of  the 
females  by  many  days ;  a  fact  from  which  we  might  infer  that  in  such 
species  a  similar  separation  exists  between  the  sexes  during  their 
equatorial  migration."  Knapp  ('Journal  of  a  Naturalist')  says,  "With 
us  (Gloucestershire)  the  sexes  do  not  separate  at  any  period  of  the 
year,  the  flocks  frequenting  our  barn-doors  and  homesteads  in  winter 
being  composed  of  both.  In  the  northern  parts  of  Europe  however 
the  females  are  said  to  migrate  to  milder  regions,  which  induced 
Linnosus  to  bestow  the  name  of  C'celebs  upon  this  species."  White 
observes  upon  the  vast  flocks  which  he  saw  near  Selborne  towards 
Christmas,  all  of  which  were  hens.  Jenyns  says  that  it  collects  in 
flocks  at  the  approach  of  winter,  but  makes  no  mention  of  the  separa- 
tion of  the  sexes.  In  Middlesex  we  have  seen  in  winter  flocks  com- 
posed mostly  of  females,  but  we  have  also  seen  both  sexes,  about 
Christmas,  partaking  with  other  little  winged  pensioners  of  the  crumbs 
daily  thrown  out  for  their  support. 

The  Chaffinch  feeds  principally  on  seeds.  We  are  however  com- 
pelled to  add  that  they  are  very  injurious  to  the  florist  and  gardener. 
"These  birds,"  says  Knapp,  "make  sad  havoc  with  some  of  our 
spring  flowers ;  and  the  polyanthus,  in  March,  in  our  sheltered 
borders,  is  very  commonly  stripped  of  all  its  blossoms  by  these  little 
plunderers,  I  suppose  to  obtain  the  immature  seeds  at  the  base  of 

their  tubes  At  this  period  too  they  are  sad  plunderers  in 

our  kitchen  gardens,  and  most  dexterously  draw  up  our  young  turnips 
and  radishes  as  soon  as  they  appear  upon  the  surface  of  the  soil ;  but 
after  this  all  depredation  ceases,  the  rest  of  their  days  being  spent  in 
sportive  innocence."  Selby  says  that  in  summer  it  feeds  much  upon 
insects  and  larvae,  and  that  he  has  witnessed  its  assiduity,  during  the 
autumn,  in  devouring  the  females  of  a  large  species  of  aphis,  that 
infests  the  trunks  and  stronger  branches  of  the  larch  and  some  other 
kinds  of  fir.  In  winter,  he  adds,  grain  and  other  seeds  constitute 
its  food. 

Like  the  other  finches  it  builds  one  of  the  most  beautiful  nests,  and, 
as  Selby  observes,  always  accordant  with  the  particular  colour  of  its 
situation.  It  is  variously  placed  in  trees  and  bushes.  In  orchards 
an  old  apple-tree  is  a  favourite  situation.  Eggs,  four  or  five,  bluish- 
white,  tinged  with  pink  and  marked  with  'streaks  and  spots  of 
purplish-red. 

CHAILLETIA'CEiE,  Chailletiads,  an  obscure  natural  order  of 
Polypetalous  Exogens,  some  of  whose  species  are  said  to  be  poisonous. 
They  are  very  near  Ehamnacece,  from  which  they  differ  in  having  the 
stamens  alternate  with  the  petals,  and  five  hypogynous  glands.  The 
petals  are  small  scale-like  bodies  stationed  at  the  orifice  of  a  tubular 
calyx  ;  the  ovary  is  superior,  and  two  or  three  celled,  the  ovules  pendu- 
lous, the  fruit  somewhat  drupaceous,  and  the  seeds  without  albumen. 
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Chailletia  toxicaria  is  called  Ratsbane  in  Sierra  Leone, 
embraces  four  genera  and  ten  species. 


The  order 


Chailletia  pedunculate, 
1,  an  expanded  flower ;  2,  the  back  of  ditto  ;  3,  a  petal ;  4,  stamens  ;  5,  dif- 
ferent views  of  the  ovary  ;  G,  different  views  of  the  fruit ;  7,  an  embryo. 

CHALA'ZA,  that  part  in  a  seed  where  the  vessels  of  tho  raphe  pass 
from  the  exterior  integument  or  primine,  and  expand  into  the  secun- 
dine.  In  the  common  almond  it  is  readily  seen  by  turning  the  testa 
inside  out  and  observing  that  part  which  corresponds  to  the  apex  of 
the  cotyledons.  When  the  foramen  of  a  seed  is  next  the  hilum,  the 
chalaza  is  most  conspicuous  ;  but  when  the  foramen  is  at  the  apex  of 
a  seed,  the  chalaza  will  then  be  in  contact  with  the  hilum,  with  which 
it  must  necessarily  be  then  confused. 

CHALCEDONY.  [Agate.] 

CHA'LCIDES,  Daudin's  name  for  a  family  of  Lizards,  which,  like 
the  Seps-Lizards,  are  very  long  and  serpent-like ;  but  whose  scales, 
instead  of  being  imbricated  or  disposed  like  tiles,  are  rectangular,  and 
form,  like  those  of  the  tail  in  the  ordinary  lizards,  transverse  bands 
which  do  not  intrench  upon  each  other.  Some,  says  Cuvier,  have  a 
ridge  on  each  side  of  the  trunk,  and  the  tympanum  still  very  apparent. 
They  approach  the  Cordyli,  as  the  Seps-Lizards  approach  the  Scinks, 
and  lead  by  several  relations  to  the  Sheltopusiclcs  and  Ophisauri.  The 
Chalcides  have  four  legs,  but  they  are  little  developed,  and  the 
extremities  may  be  considered  as  in  a  degree  rudimentary ;  for  some 
of  them  cannot  be  said  to  be  furnished  with  more  than  one  well- 
formed  toe  on  each  foot,  though  there  are  traces  or  rudiments  of 
more.    Cuvier  thus  arranges  the  family  : — 

A  species  with  five  toes  from  the  East  Indies,  Lacerta  Seps  of 
Linnaeus. 

A  species  with  four  toes,  Lacerta  tetradactyla  of  Lace"pede ; 
Chalcis  tetradactyla.  The  genus  Tetradactylus  of  Merrem  ;  Saurophis 
of  Fitzinger. 

A  section  which  have  the  tympanum  concealed,  and  leading 
directly  to  the  Bimana  (Chirotes),  and  thence  to  the  Amphisbcenas. 
Of  these,  there  is  a  species  with  five  toes,  forming  the  genus  Chalcides 
of  Fitzinger. 

A  species  from  Brazil,  with  four  toes  before,  and  five  behind, 
Heterodactylus  imbricatus  of  Spix. 

A  species  with  four  toes  on  each  foot,  forming  the  genus  Brachypus 
of  Fitzinger. 

A  species  from  Guyana,  with  five  toes  before,  and  three  behind,  but 
reduced  to  small  tubercles  so  little  visible  that  the  species  has  been 
regarded  at  one  time  as  having  three  toes,  and  at  another  as  having 
but  one.  Cuvier  adds,  that  on  the  first  supposition,  it  is  the  Chalcide 
of  Lacepede,  pi.  xxxii. ;  the  Chamcesaura  Cophias  of  Schneider ;  the 
genus  Chalcis  of  Merrem ;  and  the  genus  Cophias  of  Fitzinger ;  and 
that  upon  the  second  hypothesis,  it  is  the  Chalcide  monodactyle  of 
Daudin  ;  the  genus  Colobus  of  Merrem ;  but,  adds  Cuvier,  all  these 
genera  resolve  themselves  into  a  single  species. 


Chalcis  tetradactyla  has  been  given  as  an  example  of  the  family. 
It  is  the  Saurophis  Seps  of  Fitzinger,  and  uuder  the  name  of  S.  tetra~ 
dactylis  is  referred  by  Gray  to  his  family  Cordylcs.  [Saueia.] 


Chalcis  tetradactyla, 

CHALCI'DIDAI,  a  family  of  Hymenopterous  Insects,  of  the  section 
Pupivora  (Latreille).  Nearly  all  the  species  are  exceedingly  minute. 
Many  are  very  brilliant,  their  colours  consisting  of  various  shades 
of  green,  blue,  or  copperlike  hues  ;  in  some  of  the  sections  however 
black  is  the  prevailing  colour.  The  thorax  is  usually  large  in  pro- 
portion to  the  body,  and  the  latter  is  often  of  a  compressed  form, 
and  joined  to  the  thorax 
by  a  distinct  long  petiole 
or  stalk,  as  in  Chalcis 
clavipes,  which  is  one  of 
the  largest  of  the  British 
species,  measuring  from 
tip  to  tip  of  the  wing3 
when  expanded  upwards 
of  half  an  inch  ;  it  is  of 
a  dull  black  colour,  and 
remarkable  for  the  exces- 
sive development  of  the 
coxias  and  femora  of  the 
hinder  legs ;  the  latter  Chalcis  clavipes. 

are  of  a  reddish  hue,  Tlie  wings;  6,  the  hind-leg;'  c,  antenna, 

and  armed  with  eight  magnified;  d,  hind  femur  and  tibia  of  a  species  of 
little    teeth    beneath;  -Do»aci«- 

the  hinder  tibiae  are  curved.  It  is  found  on  the  leaves  of  shrubs  in 
marshy  situations. 

In  the  species  just  described  the  oviduct  is  short,  and  hidden 
beneath  the  abdomen,  a  circumstance  very  common  in  this  tribe  ; 
in  some  however  the  oviduct  is  very  long,  equalling  or  exceeding  the 
body  in  length.  This  is  the  case  in  the  genus  Callimome,  a  group 
the  species  of  which  have  very  brilliant  colours,  principally  green,  and 
deposit  their  eggs  in  the  larvaD  of  the  Gall  Insects  (Cynipidce),  an 
operation  which  their  long  bristle-like  ovipositors  enable  them  readily 
to  perform.  Here,  as  in  the  genus  Chalcis,  the  body  is  compressed. 
Many  of  the  species  however  have  that  part  depressed.  One  of  the 
most  striking  characters  in  the  Chalcididoz  is  in  the  wings,  which 
are  almost  destitute  of  nervures.  Most  commonly  there  is  in  the 
superior  wing  a  single  nervure  springing  from  the  base  and  running 
parallel  with  the  exterior  margin  for  about  one-third  of  the  whole 
length  of  the  wing.  It  then  slopes  upwards  and  joins  the  margin 
itself;  and  a  Little  beyond  the  part  where  the  slope  takes  place  there 
is  a  small  short  ramification  thrown  out  obliquely,  which  is  generally 
thickened  towards  the  extremity,  and  forms  a  little  dark  spot.  The 
antennae  are  always  elbowed,  that  is,  the  terminal  joints  are  bent 
forward  at  an  angle  with  the  basal  joint.  We  have  observed  that 
when  these  little  insects  are  about  to  leap,  which  a  great  portion 
of  them  have  the  power  of  doing,  they  invariably  bend  their 
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autennoo  under  the  body,  and  it  appeared  that  this  organ  was  used 
in  making  the  spring.  If  this  should  be  the  case,  it  would  be  a 
most  extraordinary  use  to  make  of  those  parts,  which  are  usually  con- 
sidered either  as  organs  of  hearing  or  touch.  We  may  observe  that 
the  species  which  we  found  to  possess  this  power  in  a  high  degree 
had  immensely  thick  antennae,  and  the  hind  legs,  the  usual  leaping 
organs,  do  not  appear  at  all  adapted  for  that  purpose,  nor  can  we 
discover  any  other  part  that  is.  Although  in  C.  clavipes  (the  species 
figured)  the  hinder  femora  are  thick,  yet  it  does  not  possess  the  power 
of  leaping ;  and  when  we  examine  the  structure  of  this  part,  we  find 
that  it  differs  much  from  the  thickened  thigh  of  leaping  insects.  It 
is  formed  upon  the  same  type  as  the  same. part  in  some  of  the  Donacia 
tribe  (among  beetles),  which  appears  to  be  used  for  clinging  ;  and  this 
species,  inhabiting  marshy  situations,  would  probably  require  such  a 
clinging  apparatus  for  the  same  reason  as  the  Donaciw  do,  namely,  to 
keep  them  from  falling  into  the  water.  A  figure  of  the  leg  of  a 
species  of  Donaciw  is  given,  to  show  the  resemblance  both  in  the 
femur  and  curved  tibia. 

The  Chalcididw  are  all  parasitical  in  their  larva  state.  Some 
are  so  minute  as  to  undergo  their  metamorphosis  in  the  eggs  of  other 
insects.  The  chrysalides  of  some  of  the  lepidopterous  insects  not 
unfrequently  form  the  nidus  of  an  immense  number  of  these  little 
insects.  One  species  of  Chalcis  generally  confines  its-  attacks  to  the 
chrysalis  of  one  species  of  lepidopterous  insects ;  but  occasionally  we 
have  reared  more  than  one  species  of  the  Chalcididce  from  the  same 
chrysalis. 

Mr.  Walker,  a  gentleman  who  has  written  much  on  this  group  of 
insects,  looks  upon  it  as  a  great  section  of  Hymenoplera  rather  than 
a  family,  and  his  views  appear  to  us  correct.  The  Chalcididce  are 
divided  by  him  into  two  sections,  which  he  calls  Chalcides  Pentameri 
and  Chalcides  Tetrameri,  names  applied  from  their  having  five  or  four- 
jointed  tarsi ;  each  of  these  sections  is  again  subdivided  into  several 
families,  the  species  of  which  are  exceedingly  numerous.  Mr.  West- 
wood,  who,  as  well  as  Mr.  Walker,  has  paid  great  attention  to  this  inter- 
esting group,  states  that  there  are  probably  1500  species  in  England. 

CHALCOLITE,  a  mineral  of  a  green  colour  containing  Uranium. 
[Uranium.] 

CHALI'COMYS,  a  genus  of  Rodent  Mammalia,  allied  to  the  beaver. 
From  Eppelsheim  ;  in  Tertiary  beds. 

CHALICOTHE'RIUM,  a  genus  of  Fossil  Pachydermatous  Animals 
allied  to  the  Tapirs,  comprising  two  species  found  at  Epplesheim, 
about  12  leagues  south  of  Mayence,  in  sand,  supposed  to  be  of  the 
Second  Tertiary  or  Miocene  period  of  Lyell.  (Kaup,  Description 
d'Osscmens  Fossiles,  Darmst.,  1832.) 

CHALILITE,  a  mineral  belonging  to  the  group  of  Zeolites.  It 
occurs  massive.  Its  fracture  is  splintery  and  flat  conchoidal.  Hard- 
ness i45.  Colour  deep  reddish-brown.  Lustre  between  vitreous  and 
resinous.    Translucent  on  the  edges.    Specific  gravity  2'252. 

By  the  blowpipe  it  becomes  white,  and  spreads  out ;  with  carbonate 
of  soda  it  effervesces,  and  fuses  with  some  difficulty  into  a  white  bead 
with  a  pearly  lustre ;  with  borax  it  fuses  into  a  colourless  glass. 
It  is  found  in  the  county  of  Antrim,  Ireland. 
Analysis  by  Dr.  Thompson  : — 

Silica    ........  36-56 

Alumina  26-20 

Lime     ........  10'28 

Peroxide  of  Iron  9'28 

Soda     .  2-72 

Water  16'66 
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CHALIMUS,  a  genus  of  Entomostracous  Crustacea  allied  to  Caligus. 
[Caligus.] 

CHALK  FORMATION  and  CRETACEOUS  GROUP,  in  Geology, 
consist  of  the  uppier  strata  of  the  Secondary  series  immediately 
below  the  Tertiary  series  and  superincumbent  on  the  Wealden,  or 
where  that  is  wanting,  on  the  Oolitic  system.  This  group  is  common 
to  Europe,  and  also  to  at  least  a  part  of  Asia.  It  consists  of  chalk 
resting  upon  either  an  arenaceous  or  argillaceous  deposit.  The  Chalk 
bears  a  remarkably  uniform  mineralogical  character  over  a  surface 
extending  from  the  British  Islands  through  Northern  France,  Northern 
Germany,  Denmark,  and  Sweden,  into  both  European  and  Asiatic 
Russia.  (De  La  Beche,  '  Res.  in  Theor.  Geol.')  The  Cretaceous  system 
is  subdivided  into  the  following  strata  : — 


Chalk 


! Upper. 
Lower. 
Marly. 


In  which  numerous  species  of 
marine  fossils  are  found. 


1.  Maastricht  beds   .  . 

2.  Chalk  with  flints  .  . 

3.  Chalk  without  flints, 
and  Chalk  with  marl 

{Upper  GreenBand  
Gault  
Lower  Greensand  [Neocomien) 

The  area  over  which  this  system  prevails  in  England,  and  the  various 
strata  which  it  contains,  have  been  well  defined  by  geologists. 

The  Cretaceous  Group  occupies  nearly  the  whole  of  the  south- 
eastern part  of  England.  A  line  drawn  from  Crewkeme  on  the  south- 
west to  Hunstanton  on  the  north-east  forms  its  western  boundary ; 
and  it  extends  from  this  line  to  the  east  coast,  with  the  exception  of 
a  small  part  on  the  south-east.    It  is  also  found  on  the  north  of  the 


AVash  forming  the  Wolds  of  Lincolnshire.  It  is  intersected  by  the 
Humber  and  constitutes  also  the  Wolds  of  Yorkshire.  It  terminates 
near  Flamborough  Head  at  Speeton,  about  six  miles  north  of  that 
promontory.  The  same  formation  appears  to  prevail  in  the  north  of 
France,  extending  to  the  Cretaceous  district  of  Aix-la-Chapelle.  The 
Chalk,  or  upper  portion  of  the  system,  is  in  some  parts  covered  with 
the  strata  of  the  Tertiary  series  ;  in  other  parts  it  is  denuded.  The 
Greensand  crops  out  round  its  edge,  which  is  broken  and  interrupted 
in  many  places  where  the  lower  strata  appear. 

On  the  north-east  the  Chalk  appears  in  a  narrower  belt  along  the  cliff 
from  near  Cromer  to  Hunstanton.  From  Cromer  along  the  coast  to  the 
mouth  of  the  Thames,  and  along  the  north  bank  of  that  river,  it  is  con- 
cealed by  the  upper  strata,  which  extend  a  considerable  distance  inland. 

Beginning  with  Norfolk  and  proceeding  southwards,  the  boundary 
line  between  the  Chalk  and  the  superior  strata  is  about  4  mile3  east 
of  Snettisham,  2  miles  west  of  Diss,  8  miles  east  of  Mildeuhall, 
between  4  and  5  miles  west  of  Bury  St.  Edmunds,  continuing  to  the 
north-east  of  Hertfordshire  by  Hertford  and  near  St.  Alban's,  to  3  miles 
south-east  of  Wendover. 

In  the  northern  part  of  this  district  the  Chalk  has  in  a  few  places 
been  partially  denuded.  On  the  north-east  there  is  a  small  piece  of 
Chalk  along  the  banks  of  the  Bure.  The  town  of  Norwich  also  stands 
upon  Chalk,  which,  in  its  vicinity,  extends  along  the  banks  of  the 
Yare  and  Wensum.  There  is  a  piece  of  Chalk  likewise  at  each  side 
of  small  parts  of  the  Stour  and  of  the  Orwell.  The  strata  super- 
incumbent on  the  Chalk  series  extend  a  little  beyond  Uxbridge  on  the 
west,  and  then  run  in  a  narrow  tongue  to  the  north-west,  3  miles 
south  of  Wendover,  which  intervening  space  at  that  point  is  the 
whole  width  of  the  denuded  Chalk,  Wendover  being  there  its  western 
limit.  The  Chalk  becomes  wider  towards  the  south-east,  taking  in 
Maidenhead  ;  it  is  again  partially  covered  a  little  to  the  west  of  that 
place,  and  continues  in  a  very  uneven  line  to  Reading,  Newbury,  and 
a  little  to  the  east  of  Marlborough.  The  Tertiary  strata  then  run 
from  west  to  east  by  Kingsclere,  Basingstoke,  Guildford,  to  3  miles 
north  of  Dorking,  round  by  the  Darent,  and  appear  near  Woolwich 
and  Greenwich.  Another  detached  portion  appears  in  the  north-west 
of  Kent,  taking  in  the  Isle  of  Sheppey,  and  continues  from  the  a;stuary 
of  the  Medway  along  the  coast  to  the  Isle  of  Thanet.  The  Chalk  is 
covered  on  the  west  and  north  of  Canterbury  and  at  Sandwich  ;  ths 
beds  which  cover  it  terminate  on  the  coast  at  Deal.  On  the  south 
coast,  from  Worthing  westward,  the  Chalk  is  again  concealed  by  the 
superincumbent  series,  extending  nearly  in  a  straight  line  through 
Chichester  as  far  as  a  little  to  the  east  of  Salisbury ;  it  then  continues 
in  a  south-west  direction  nearly  as  far  as  Dorchester.  The  Chalk 
passes  entirely  across  the  Isle  of  Wight  nearly  from  east  to  west,  in 
a  narrow  ridge  consisting  of  vertical  strata,  from  Culver  Cliff  to 
Compton  Bay ;  there  is  also  a  small  piece  on  the  south  of  the  island. 
The  limits  of  the  Chalk  on  the  other  side,  where  it  i3  bounded  by  the 
outcropping  of  the  lower  strata  of  the  system,  remain  to  be  noticed. 
The  cliffs  of  the  whole  of  the  Isle  of  Thanet  are  composed  of  Chalk. 
The  chalk-cliffs  again  commence  near  Deal,  and  are  continued  past 
Dover  to  East  Weare  Bay,  a  distance  of  about  13  miles.  As  the 
Chalk  rises  from  Dover  towards  Folkstone  the  upper  beds  disappear, 
and  the  cliffs  consist  entirely  of  the  lower  members  of  that  stratum. 
The  rise  of  the  Marly  Chalk  occurs  about  14  mile  to  the  east  of  the 
escarpment  of  Folkstone  Hill,  which  is  566  feet  high.  Just  at  the 
rise  of  this  bed  there  is  a  very  cojjious  and  perennial  spring  called 
Lydden  Spout.  About  2000  paces  west  of  this  spring  the  cliff  recedes 
from  the  sea,  and  the  intermediate  shore  thence  to  Copt  Point  is 
occupied  by  a  mass  of  ruins  which  has  fallen  from  above.  The  sudden 
transition  from  the  chalk-cliffs  is  very  remarkable.  Turning  inland 
the  chalk-range  is  bounded  on  the  south  by  the  outcrop  of  the  Green- 
sand strata,  which  extend  4  miles  north  of  Ashford,  3  miles  north  of 
Maidstone,  and  is  cut  by  the  Medway,  whence  it  forms  a  line  curving 
outward  to  the  south  as  far  as  the  Darent,  where  it  is  5  miles  north 
of  Sevenoaks.  Merstham  is  on  the  boundary,  which  then  continues 
in  nearly  a  west  direction,  immediately  north  of  Reigate  to  Box  Hill, 
near  Dorking,  and  thence  to  Guildford,  leaving  a  very  narrow  ridge  ol 
Chalk.  From  Guildford  to  a  point  about  2  miles  from  Farnham  there 
is  a  remarkable  ridge,  called  the  Hog's  Back,  produced  by  an  upthrow 
of  the  Chalk  and  the  breaking  off  of  the  southern  portion  of  the  curve. 
The  coast  between  Copt  Point  and  Beachy  Head,  near  these  respective 
points,  is  occupied  on  each  side  by  the  Greensand, '  and  the  inter- 
mediate space  by  the  Wealden  Clay  and  Hastings  Sand  :  the  two 
latter  do  not  belong  to  this  series,  being  lower  denuded  strata.  The 
Sussex  chalk-range,  or  South  Downs,  commences  at  Eastbourne,  near 
Beachy  Head,  and  continues  thence  along  the  coast  beyond  Shoreham 
and  onwards  in  a  west-by-north  direction.  The  Greensand  bounds  it 
on  the  north,  and  leaves  a  range  of  Chalk  varying  from  8  to  3  miles 
in  breadth.  About  3  miles  south-west  of  Petersfield  the  Greensand 
again  sinks  below  the  Chalk,  which  is  connected  with  the  north  range 
by  the  Alton  chalk-hills,  running  from  near  Farnham  to  near  Butser 
Hill  (917  feet). 

It  now  remains  to  define  the  boundary  of  the  Chalk  from  Dorsetshire 
on  the  south-west  to  Norfolk  on  the  north-east.  It  has  been  thus 
described  by  Dr.  Fitton  : — "  The  great  range  of  the  chalk-escarpment 
in  the  interior  of  England,  which  stretches  like  the  shore  of  a  sea  or 
lake  from  Crewkeme  in  Dorsetshire  to  the  north-east  of  Dunstable  ia 
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Bedfordshire,  is  perfectly  analogous  in  structure  and  appearance  to 
the  Downs  of  Surrey  and  Sussex.  It  is  interrupted  by  three  or  four 
indentations  or  gulfs ;  one  of  great  width,  opening  towards  the  west 
between  Crewkerne  and  the  heights  about  Stourhead,  in  South  Wilt- 
shire ;  another  expanding  to  the  north-west,  and  terminating  in  the 
defile  where  the  Thames  cuts  through  the  chalk  in  its  way  to  the 
south-east  from  Buckinghamshire  and  Oxfordshire.  The  vales  of 
Pewsey  and  of  Warminster  are  intermediate  bays  of  the  same  general 
structure,  but  of  smaller  dimensions  ;  and  all  these  valleys  are  appa- 
rently the  result  of  denudation,  aided  by  previous  disturbance  of  the 
strata,  which  has  carried  away  the  chalk,  and  laid  bare  to  various 
depths  the  strata  beneath  it."  ('  Geol.  Tran.,'  2nd  series,  vol.  iv.  part 
2nd.,  p.  243.)  From  the  heights  near  Dunstable  the  Upper  Chalk 
range  passes  through  the  north-west  of  Hertfordshire,  by  Hitchin 
and  Baldock,  to  Barkway  and  Royston  Downs,  and  thence  by  Balsham 
and  Newmarket  into  Suffolk  by  Mildenhall,  2  miles  west  of  Brandon, 
4  miles  west  of  Downham,  by  Narborough,  and  on  to  Snettisham. 
The  chalk-hills  decline  rapidly  in  height  in  the  north-east  of  Bedford- 
shire. Kensworth  Hill  is  904  feet  above  the  level  of  the  sea;  the 
hills  east  of  that  town  are  850  feet  high.  Lilleyhoe  is  664  feet ; 
Barkway  Windmill,  513  feet;  the  station  near  Royston,  484  feet; 
Balsham,  on  the  east  of  Cambridge,  380  feet ;  Newmarket  station, 
267  feet;  Brandon,  in  Suffolk,  190  feet.  The  chalk-hills  stretching 
from  Cambridgeshire  to  the  north-west  coast  of  Norfolk  rise  nowhere 
probably  above  600  feet  in  height,  bounding  "  the  fen  country  like 
the  low  shore  of  a  sea." 

The  Chalk  Inland  Range  is  highest  towards  the  central  part  between 
Wiltshire  and  Hertfordshire.  In  departing  from  that  central  tract 
the  rise  is  comparatively  small  both  towards  Devonshire  on  the  south, 
as  well  as  in  the  counties  northwards.  The  Chalk  nearly  disappears 
in  Devonshire,  a  few  insulated  portions  only  appearing  there,  prin- 
cipally upon  the  coast  between  Sidmouth  and.  Lyme,  and  along  a  line 
from  Beaminster  through  Chard  and  White  Stanton.  The  transition 
from  the  Chalk  to  the  Greensand  is  here  distinctly  seen,  especially  on 
the  south-west  of  Axmouth,  where  sections  of  the  subjacent  beds  are 
exposed  in  the  cliffs.  In  many  parts  of  the  chalk-range  the  upper 
and  lower  strata  are  well  defined  even  by  the  outward  features;  a 
marked  difference  appearing  in  the  vegetation  and  general  aspect. 
The  Upper  Chalk  has  usually  layers  of  flint  nodules  occurring  at 
regular  intervals,  and  is  softer  than  the  Lower  Chalk.  At  Sandown 
Bay,  in  the  Isle  of  Wight,  the  latter  stratum  is  defined  by  a  layer  of 
distant  and  insiilated  flints  which  separates  it  from  the  Flinty  Chalk 
above  ;  it  is  sometimes  of  a  grayish  colour,  as  is  also  the  bed  of  Marly 
Chalk  immediately  beneath  it.  This  Marly  Chalk  is  of  a  tenacious 
nature,  and  sustains  the  water  which  descends  through  the  Chalk; 
in  consequence,  a  line  of  ponds  has  been  produced  along  the  bottom 
of  the  escarpment  of  the  South  Downs.  The  Malm-Land,  remarkable 
for  its  fertility,  is  the  soil  over  the  lowest  beds  of  Marly  Chalk.  The 
Malm-Rock,  immediately  below  the  Marly  Chalk,  consists  of  stony  beds 
belonging  to  the  Upper  Greensand  formation.  Salisbury  Plain,  which 
is  more  than  25  miles  in  extent  from  west  to  east,  and  12  miles  from 
north  to  south,  is  occupied  by  the  Upper  Chalk.  Though  it  has  many 
inequalities  of  surface,  it  would  be  almost  destitute  of  water  but  for 
the  Avon  and  its  branches,  which  traverse  it.  But  in  the  tracts 
occupied  by  the  Lower  Chalk,  and  still  more  in  the  Chalk  Marl,  there 
are  few  valleys  without  streams  ;  hence,  as  well  as  owing  to  the  dif- 
ference of  soil,  the  vegetation  differs  also,  and  the  luxuriance  of  the 
lower  regions  affords  a  strong  contrast  to  the  barrenness  of  the  higher 
downs.  The  village  of  Dunstable  stands  on  the  Lower  Chalk,  which 
may  be  distinctly  traced  from  Totternhoe  through  Houghton  Regis, 
Upper  Sundon,  and  Streatley. 

Accurate  measures  of  the  entire  thickness  of  the  Chalk  have  rarely 
been  made  in  England.  The  following  are  however  approximate 
numbers  taken  from  the  best  authorities.  Sir  Henry  De  La  Beche's 
estimate  of  the  average  thickness  of  this  stratum  is  700  feet.  Dr. 
Conybeare  considers  lt-to  range  from  600  to  1000  feet.  The  height 
of  the  cliff  at  Beachy  Head,  which  at  the  summit  includes  part  of  the 
Flinty  Chalk,  and  goes  down  very  nearly  to  the  Upper  Greensand,  is 
only  535  feet;  350  feet  is  the  thickness  of  the  Flinty  Chalk  at  Dover. 
If  then  250  feet  are  added  for  the  remainder  of  that  division  at 
Beachy  Head  the  aggregate  thickness  of  the  chalk  on  the  Sussex 
loast  may  be  estimated  at  about  800  feet.  At  Wendover  Hill  the 
total  thickness  of  chalk  is  considered  something  more  than  500  feet. 
At  Diss,  in  Norfolk,  it  was  found  by  boring  to  be  510  feet.  The 
great  variation  in  thickness  is  ascribed  in  part  to  the  unequal  removal 
and  abrasion  of  the  upper  strata,  and  in  part  to  the  original  inequality 
in  the  thickness  of  the  Chalk  itself. 

Greensand. — The  general  position  of  this  stratum  has  been  suffi- 
ciently indicated  in  describing  the  boundary  of  the  Chalk,  the  former 
outcropping  round  the  latter  in  an  uneven  line,  in  some  places  much 
wider  than  in  others. 

The  Upper  Greensand  commences  immediately  on  the  north  of 
Copt  Point,  beyond  Folkstone,  where  the  succession  of  the  various 
beds  of  the  system  is  best  seen.  Here  the  Upper  Greensand  is  of 
comparatively  small  thickness,  and  occupies  a  very  narrow  belt  round 
the  Chalk,  running  in  a  west-north-west  and  then  in  a  westerly 
direction,  as  already  defined  in  describing  the  chalk  boundary.  It 
assumes  a  new  character  uear  Godstone,  and  is  there  more  distinctly 


marked.  The  firestone  obtained  in  that  part  of  the  country  is  in  the 
Upper  Greensand,  occupying  four  beds  separated  by  seams  of  stratifi- 
cation ;  the  thickness  of  the  first  two  beds  is  respectively  1  foot 
9  inches  and  1  foot  4  inches ;  the  two  others  are  only  10  inches  each. 
This  stone  is  extensively  quarried  between  Godstone  and  Reigate. 
Continuing  still  in  a  narrow  belt  to  Guildford,  the  Upper  Greensand 
forms  a  slight  projection  along  the  foot  of  the  Hog's  Back  ;  from 
Farnham  by  Selborne  and  Petersfield  to  the  south  of  Petworth,  this 
stratum  runs  out  beyond  the  foot  of  the  chalk-escarpment  like  a  step 
or  terrace.  Near  Petersfield  it  is  remarkable  for  its  width,  which  is 
there  2  miles,  a  much  greater  extent  than  at  any  other  part.  A  little 
east  of  Petersfield,  for  a  short  space,  this  stratum  entirely  disappears ; 
it  then  continues  in  a  narrow  belt  along  the  north  escarpment  of  the 
South  Downs.  This  formation  is  but  partially  disclosed  along  the 
base  of  the  central  ridge  of  Chalk  in  the  Isle  of  Wight,  but  it  is 
distinctly  seen  along  the  escarpments  of  the  Under-Cliff ;  its  step-like 
projection  beyond  the  Chalk,  as  seen  in  Western  Sussex,  is  likewise 
observable  here  in  several  places. 

In  the  Isle  of  Purbeck  the  Greensand  runs  in  a  narrow  band  on  the 
south  escarpment  of  the  Chalk,  but  there  the  separation  of  the  Upper 
and  Lower  Greensands  has  in  a  great  measure  disappeared,  and  the 
latter  is  greatly  reduced  in  thickness  or  wholly  united  with  the  Upper 
Greensand.  The  Black  Down  Hills,  in  Devonshire,  are  composed  of 
Greensand ;  the  two  beds  thus  united  wanting  the  intermediate 
Gault.  These  hills  are  distinguished  by  the  uniform  level  of  their 
summits  ;  and,  when  cursorily  viewed,  appear  to  be  composed  of  hori- 
zontal or  nearly  horizontal  beds  of  Greensand,  with  here  and  there 
an  occasional  patch  of  Chalk.  It  is  found  however  that  the  rocks 
composing  these  hills  have  been  fractured  subsequently  to  their 
deposition,  and  that  the  valleys  mostly  are  lines  of  faults  having  a 
general  northerly  direction.     At  some  parts  there  are  faults  which 


do  not  form  valleys.  In  a  section  across  a  southern  part  of  the 
hills  the  Chalk  and  Greensand  seem  to  form  a  continuance ;  Greensand 
being  on  one  side  of  a  vertical  section,  and  Chalk  on  the  other.  In 
the  yellowish  sand,  near  the  surface,  at  the  Barnscombe  side  of  the 
Beacon  Hill,  brown  iron  ore  is  found  in  polished  fragments  of  very 
high  lustre.  Whetstones  are  obtained  from  the  Black-Down  Hills, 
the  manufacture  of  which  occupies  a  great  number  of  the  neighbouring 
inhabitants.  The  quarries  are  driven  in  direct  lines  into  the  hill, 
almost  horizontally,  about  80  feet  below  the  top  of  the  hill.  The 
stones  from  which  the  whetstones  are  cut  are  irregular  concrete 
masses,  imbedded  in  a  looser  sand,  and  more  properly  belong  to  the 
Lower  Greensand  stratum  ;  but  the  different  strata  of  the  Greensand 
of  these  hills  are  not  distinguished  by  Dr.  Fitton,  as  the  Gault 
between  the  Upper  and  Lower  Greensand  is  entirely  wanting.  The 
Upper  Greensand  is  not  distinctly  marked  in  the  great  south-western 
escarpment  of  the  Chalk  till  beyond  the  Stour,  from  the  north  bank 
of  winch  it  extends  northward  for  about  10  miles  to  Shaftesbury, 
and  continues  thence  round  the  Vale  of  Wardour.  On  the  smith  side 
of  the  Vale  of  Wardour  the  upper  beds  of  this  stratum  are  concealed 
at  the  foot  of  the  chalk-hills,  but  the  lower  beds  shoot  out  into 
plateaus,  which  form  the  tops  of  the  hills  all  the  way  from  Shaftes- 
bury along  the  south  side  of  the  Vale  of  Wardour.  On  the  north 
side  of  the  vale,  the  whole  series  of  the  Upper  Greensand  rises 
abruptly  and  forms  a  narrow  ridge  of  unequal  height.  At  the  north 
of  the  valley  this  stratum  appears  to  consist  of  two  portions  :  that 
which  immediately  succeeds  the  Chalk  is  the  same  as  the  firestone  of 
Surrey ;  the  other  is  equivalent  to  the  Malm-Rock  of  Sussex,  and 
abounds  in  chert.  In  a  well  sunk  at  Ridge  the  Upper  Greensand  is 
distinguished  into  four  different  strata,  then-  aggregate  thickness 
being  100  feet.  The  Upper  Greensand  is  not  nearly  so  conspicuous 
inland  as  near  the  coast;  from  the  Vale  of  Wardour  it  does  not  occur 
again  till  the  Vale  of  Pewsey.  The  town  of  Devizes  stands  upon  a 
platform  of  the  Upper  Greensand,  which  is  there  about  430  feet  above 
the  sea.  It  occurs  again  at  Swindon,  and  then  at  Tetswortb,  whence 
it  continues  in  a  narrow  belt  and  in  a  north-east  direction  beyond 
Cambridge. 

The  Upper  Greensand  consists  in  some  places  of  a  soft  marly 
sand,  traversed  in  every  direction  by  stem-like  cylinders,  having 
within  them  cores  of  darker  green  matter ;  it  also  contains  some 
irregular  masses  of  a  bright  brown  or  orange  hue,  but  the  greater 
part  is  composed  of  gray  calcareous  marl,  resembling  the  lowest 
chalk,  but  so  thickly  interspersed  with  green  particles  as  to  entirely 
assume  their  colour.  The  green  particles,  according  to  analysis,  are 
found  to  consist  of — 

Silica  48  "5 

Black  Oxide  of  Iron  22 

Alumina   .  « 

Magnesia      ...»  • 

Water   .    .  7 

Potash  .  .  traces 
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The  thickness  of  this  series  near  Folkstone  is  from  25  to  30  feet : 
at  Godstone  it  increases  considerably,  and  the  depth  of  the  wells 
sunk  through  it  in  the  Malm-Rock  strata  of  Hainj  shire  varies  from 
CO  to  100  feet.  In  Western  Susses  the  thickness  is  between  70  and 
80  feet.  It  is  about  70  feet  in  the  Isle  of  Wight.  The  thickness  of 
the  Greensand  at  Black  Down  is  about  100  feet,  probably  from  60  to 
80  feet  in  the  Vale  of  Wardour,  and  from  30  to  50  feet  near  Swindon. 
At  Cambridge  it  is  not  more  than  1 8  inches ;  thence  through  West 
Norfolk  the  stratum  is  nowhere  distinctly  seen.  At  Hunstanton 
the  beds  which  are  supposed  to  represent  it  are  not  more  than  2  feet 
thick. 

Gault. — The  stratum  which  is  usually  found  between  the  Upper 
and  Lower  Greensand  is  obscured  at  East  Weare  Bay  by  the  ruins 
of  the  superior  beds,  but  is  visible  in  detached  points.  Farther  on, 
towards  Folkstone,  it  becomes  more  marked,  and  forms  the  greater 
part  of  the  cliff  at  Copt  Point,  as  well  as  the  grassy  cliff  between 
the  base  of  the  Martello  tower,  situated  in  the  vicinity,  and  the  sea. 
Thence  it  forms  a  narrow  band  between  the  Upper  and  Lower  Green- 
sand. Near  Godstone  it  occupies  a  tract  distinguished  as  '  the  Black 
Land,'  and  forms  a  slight  depression  below  the  stratum  which  affords 
the  firestone.  Between  Farnham  and  Alton  this  narrow  belt  of 
Gault  swells  out  to  three  or  four  times  its  former  width,  and  then 
again  narrowing,  continues  to  form  a  narrow  band  between  the  two 
strata  of  Greensand  as  far  as  Beachy  Head.  In  the  Isle  of  Wight 
this  stratum  likewise  forms  a  narrow  band  between  the  Upper  and 
Lower  Greensand.  The  Gault  again  appears  in  the  Vale  of  Wardour : 
on  the  south  it  forms  a  rapid  slope  ;  on  the  north  a  depression  imme- 
diately below  the  sand.  It  is  here  identified  with  that  in  the  eastern 
counties  by  the  characteristic  fossils.  At  Ridge,  near  Fonthill  Park, 
the  clay  of  this  stratum  has  been  long  used  for  tile-making,  and  it  is 
there  75  feet  in  thickness.  From  the  Vale  of  Wardour,  and  thence 
north-eastward  to  the  sea  at  Hunstanton,  the  Gault  everywhere 
appears,  though  it  is  much  reduced  in  quantity  in  Norfolk.  This 
stratum  occupies  a  large  part  even  of  the  higher  grounds  between 
Whitchurch  and  Wing.  Immediately  to  the  west  of  Hitchin  and 
Baldock  it  is  still  wider;  the  towns  of  Shefford  and  Biggleswade 
stand  on  it.  From  Cambridge,  for  a  few  miles  towards  the  north,  it 
likewise  occupies  as  great  a  width.  In  consequence  of  the  numerous 
borings  for  water  made  in  Cambridgeshire  about  this  part,  its  relations 
and  thickness  have  been  well  ascertained,  especially  from  Basingbourne 
through  Meldrith,  and  thence  towards  Cambridge.  This  stratum  is 
very  distinct  at  Mildenhall :  the  Blue  Gault  has  been  traced  as  far 
as  West  Newton,  about  three  miles  south  of  Ingoldsthorpe.  The 
valley  between  the  Chalk  and  Lower  Greensand  is  there  interrupted 
by  an  advance  of  the  Chalk ;  and  beyond  that  point  the  Blue  Gault 
is  no  longer  observable  :  its  place  is  thence  occupied  by  the  red 
marly  stratum  of  Hunstanton  Cliff,  which  is  a  calcareous  argillaceous 
matter,  4  feet  thick,  aud  it  is  questioned  by  geologists  whether  the 
term  Gault  should  be  applied  to  it.  The  Gault,  as  far  as  regards  its 
composition,  may  be  divided  into  two  portions  :  the  upper  part, 
immediately  succeeding  the  Upper  Greensand,  contains  green  particles, 
and  thence  for  some  feet  downwards  it  is  harsh  and  sandy.  The 
lower  portion  consists  of  a  smooth  uniform  very  plastic  clay,  of  a 
light-blueish  colour,  which  is  used  for  tiles  and  common  pottery. 
Throughout  the  Gault,  but  chiefly  in  the  lower  part,  concretions  of 
iron  pyrites  are  found,  and  other  nodules  and  irregular  ma.sses.  The 
thickness  of  this  stratum  at  Copt  Point  is  about  130  feet.  At 
Merstham  it  is  150  feet  thick,  which  is  likewise  the  average  thickness 
in  Cambridgeshire.  In  the  Isle  of  Wight  it  is  about  70  feet ;  at 
Ridge  about  75  feet ;  near  Thame  90  feet ;  at  Mildenhall  the  blue 
clay  is  only  9  feet.  Mr.  Rose  considers  it  not  more  than  15  feet  in 
West  Norfolk. 

The  Lower  Greensand.  —  This  stratum  appears  of  a  uniform 
surface,  shooting  out  beyond  the  Chalk  in  the  south-east  counties, 
and  occupies  a  much  larger  area  than  either  of  the  upper  strata  of 
the  Greensand  series.  The  resemblance  in  the  aspect  of  the  surface 
of  the  country,  here  occupied  by  the  Lower  Greensand,  to  that  of 
the  Black-Down  Hills,  in  Devonshire,  is  extremely  striking;  and 
perhaps  indicates  that  the  description  of  the  latter  more  properly 
belongs  to  this  section  than  to  that  which  treats  of  the  Upper  Green- 
sand stratum.  The  Lower  Greensand  has  three  distinct  subdivisions, 
clearly  defined  in  most  parts  where  it  occurs.  This  series  of  strata 
rises  gradually  from  Copt  Point,  and  occupies  the  whole  cliff  west  of 
the  village ;  thence  it  is  continued  without  interruption  through 
Sandgate,  and  in  the  heights  above  Hythe.  Its  outcrop  turns  from 
the  coast  to  the  interior  at  Adliugton  Corner  ;  here  the  subdivisions 
are  all  distinctly  marked,  and  their  respective  limits  defined.  The 
lower  beds,  which  contain  much  calcareous  matter,  are  extensively 
worked  in  quarries,  both  for  building  and  lime-burning,  at  Pluckley, 
on  the  north-west,  and  at  Great  Chart,  on  the  south-west  of  Ashford  ; 
and  generally  along  the  outcrop  west  of  Adlington  Corner,  where  it 
forms  a  prominent  ridge  adjoining  the  valley  of  the  Weald  :  here 
are  the  principal  beds  of  stone  known  under  the  name  of  '  Kentish 
Rag.' 

Extensive  quarries  are  worked  at  Boughton,  to  the  south  of  Maid- 
stone. The  stone  for  the  construction  of  Westminster  Abbey  is  said 
to  have  been  procured  here.  The  stone  is  a  variety  of  the  Kentish 
rag.    From  Adlington  Corner  the  Lower  Greensand  continues  towards 


the  west  in  a  broad  band  varying  in  width  ;  on  the  coast  the  distance 
from  the  Chalk  at  Folkstone  Hill  to  the  outcrop  of  this  series  is  about 
10  miles,  but  from  Lenham  to  the  outcrop  it  is  not  more  than  2 
miles.  Maidstone,  Sevenoaks,  Godstone,  Reigate,  Dorking,  and  Godal- 
ming  stand  on  the  Lower  Greensand  series.  Near  Godstone  the 
surface  is  comparatively  lower,  and  ponds  are  frequent  where  the 
middle  stratum  occurs  ;  the  stony  beds  of  the  lowest  group  then  rise 
to  form  the  escarpment  of  Tilburstow  Hill,  which  is  nearly  on  a 
level  with  the  Chalk  Downs.  At  the  top  of  the  hill,  the  beds,  which 
to  the  north  of  Tilburstow  Hill  rise  uniformly  at  an  angle  of  not 
more  than  10  degrees,  are  suddenly  thrown  up  to  about  45  degrees, 
giving  decisive  evidence  of  an  elevation  from  the  Chalk,  or  of  a 
sinking  towards  it.  Fullers'  Earth  has  been  dug  in  this  part  of  Surrey 
for  a  very  long  period;  at  present  the  neighbourhood  of  Nutfield  is 
the  only  place  in  which  it  is  got.  The  beds  occur  near  the  top  of 
the  lowest  stratum  of  Greensand ;  in  one  pit  near  Nutfield  the  prin- 
cipal bed  of  Fullers'  Earth  is  16  feet  thick.  On  the  south  of  tha 
Hog's  Back  the  Lower  Greensand  rises,  like  the  Chalk,  at  a  very  high 
angle,  and  then,  being  bent  suddenly  in  an  opposite  direction,  h 
continued  several  miles  to  the  south.  Hindhead  is  the  most  prominent 
point  in  this  part  of  the  country,  where  the  whole  of  the  tract 
occupied  by  the  Lower  Greensand  is  wild  and  barren,  producing  only 
fern,  heath,  and  furze. 

As  this  formation  turns  towards  the  east  and  continues  along 
Sussex  to  the  coast,  it  is  not  nearly  so  wide  as  on  the  north  of  the 
Weald.  At  Beachy  Head  it  is  three  miles  wide,  but  it  is  only  one  mile 
wide  a  little  to  the  west  of  the  spot  where  the  Adur  runs  through  it. 
The  Lower  Greensand  occupies  a  great  part  of  the  surface  on  the 
south  of  the  Isle  of  Wight,  and  is  everywhere  conformable  to  the 
Chalk,  a  ridge  of  highly-inclined  strata  of  Greensand  crossing  the 
island  from  the  shore  on  the  south  of  Bembridge-Down  to  the  foot 
of  Afton  Down.  The  sands  likewise  form  the  lower  ground  of 
the  interior  from  Mottestone  through  Newchurch  to  the  coast. 

A  narrow  belt  of  Greensand  runs  along  the  west  and  north-west 
of  Dorsetshire.  In  the  Vale  of  Wardour  the  Lower  Greensand  is 
nowhere  prominent ;  but  it  occupies  the  whole  of  the  entrance  of  the 
Vale  of  Pewsey,  and  continues  with  its  subdivisions  well  defined 
through  the  northern  counties  in  a  north-east  direction  as  far  as  the 
coast  of  Norfolk.  The  greatest  width  of  the  formation  in  this  part 
occurs  between  Leighton  and  Ampthill  in  Bedfordshire,  where  it 
rises  in  Bow-Brickhill  to  the  height  of  683  feet  above  the  sea.  Near 
Woburn  there  is  a  fullers'  earth  pit,  the  beds  of  which  occur,  like 
those  in  Surrey,  near  the  top  of  the  lowest  division  ;  that  of  the  best 
quality  is  in  a  bed  from  seven  to  nine  feet  thick.  The  pits  in  this  part 
of  the  country  have  continued  to  supply  fullers'  earth  for  more  than  a 
hundred  years. 

The  three  groups  into  which  this  stratum  is  divided  are,  in  most 
places  in  the  south-east  counties  where  sections  have  been  made,  well 
defined ;  and  in  general,  in  different  situations  where  this  formation 
occurs,  the  respective  characteristics  are  found  to  be  alike.  The 
Cretacean  System  is  not  confined  to  England,  but  is  found  extending 
over  very  large  portions  of  the  continent  of  Europe.  It  is  seen  in 
France  on  the  coasts  opposite  to  England,  and  it  is  found  on  the 
north  as  far  as  Denmark.  It  may  in  fact  be  traced  from  the  north- 
east of  Ireland  to  the  borders  of  Asia  Minor,  and  from  Denmark  to 
the  south  of  France.  It  also  has  its  representative  in  some  parts  of 
North  America.  In  South  America  deposits  of  this  period  have  also 
been  developed  along  the  whole  country  from  Columbia  to  Tierra 
del  Fuego.  The  south-east  of  India  has  also  yielded  fossils,  which 
apparently  belong  to  this  period. 

The  organic  remains  in  the  Chalk  and  Greensands  are  usually 
abundant,  and  are  mostly  marine.  They  consist  of  marine  plants  ; 
Infusoria,  Sponges,  Zoophytes,  Echinodermata,  Mollusca,  Crustacea, 
Fishes,  and  Reptiles.  Sir  Henry  De  La  Beche  observes,  that 
"  Organic  remains  are  in  general  beautifully  preserved  in  the  chalk  ; 
substances  of  no  greater  solidity  than  common  sponges  retain  their 
forms,  delicate  shells  remain  unbroken,  fish  even  are  frequently  not 
flattened,  and  altogether  we  have  appearances  which  justify  us  in 
concluding  that  since  these  organic  exuviae  were  entombed  they  have 
been  protected  from  the  effects  of  pressure  by  the  consolidation  o£ 
the  rock  around  them,  and  that  they  have  been  very  tranquilly 
enveloped  in  exceedingly  fine  matter,  such  as  we  should  consider 
would  result  from  a  chemical  precipitate." 

The  most  remarkable  form  in  which  the  fossils  of  this  formation 
appear  is  that  of  flint.  The  production  of  this  substance  has  by  some 
been  referred  to  organic  agencies.  [Flint.] 

Although  the  remains  of  plants  are  rare  in  this  formation  in 
England,  they  have  been  found  in  abundance  in  the  contemporaneous 
sandstones  of  the  continent  of  Europe.  Amongst  them  have  been 
found  the  remains  of  dicotyledonous  plants. 

An  examination  of  the  flints  by  the  microscope  reveals  the 
existence  of  many  forms  of  Diatomacece  in  the  Chalk.  From  the 
siliceous  structure  of  their  frustules  these  organisms  are  entirely 
preserved  wherever  they  occur.  A  large  number  of  species  have 
been  discovered  in  the  Chalk.  [Diatojiacejs.] 

Amongst  the  lowest  animals  we  must  now  reckon  the  Foraminifera, 
which  were  formerly  regarded  as  minute  Cejihalopoda  by  D'Orbigny. 
Many  forms  of  these  creatures,  which  seem  to  hold  a  place  between 
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the  Sponges  and  some  of  the  Infusoria  are  found  in  the  Chalk. 

[FORAMINIFERA.] 

Of  the  Zoophytes,  the  Polyzoa  have  been  found  in  the  greatest 
abundance  in  the  Cretaceous  beds  (Neocomien)  of  the  continent  of 
Europe.  They  have  been  most  elaborately  described  by  D'Orbigny. 
[Polyzoa.] 

The  Echinodermata  abounded  during  the  period  of  the  deposit  of 
the  Chalk,  and  afford  a  larger  number  of  interesting  forms  than  occur 
in  any  other  formation.  The  genus  Marsupites  affords  an  instance  of 
the  passage  amongst  these  creatures  from  Encrinites  to  the  Spatangi. 
Numerous  species  of  Spatangus,  Cidaris,  Coniaster,  and  other  genera 
of  this  family  are  found.  The  spines  of  the  Echinidce  are  often  found 
separated  from  the  shell.  [Echinodermata.] 

Several  forms  of  Crustacea  belonging  to  the  more  highly-developed 
sections  of  the  family  are  found. 

The  Mollusca  are  abundant.  Of  these  the  forms  of  Brachiopoda, 
especially  Terebratula,  are  numerous.  The  genus  Rudistes,  which 
D'Orbigny  refers  to  the  Brachiopoda,  is  in  some  respects  the  most 
interesting  of  the  Mollusca  of  the  Cretaceous  Formations.  The 
species  are  most  abundant  in  the  Cretaceous  series  of  the  South  of 
Europe.  The  Cephalopodous  Mollusca  were  very  numerous  and 
varied  in  their  forms  during  the  Cretaceous  period.  The  following 
genera  are  found : — Nautilus,  Ammonites,  Crioceratites,  Twrilites, 
Scaphites,  Baculites,  Hamites,  and  others. 

The  Fishes  of  the  Cretaceous  system  are  numerous,  and  belong  to 
the  Placoid,  Ganoid,  Ctenoid,  and  Cycloid  types.  Of  the  last  two  the 
genera  are  fewer  in  number  than  of  the  first  two.  The  Ctenoids  and 
Cycloids  however  appear  in  the  Cretaceous  system  for  the  first  time, 
and  are  interesting  on  this  account. 

The  Reptiles,  though  not  so  numerous  in  the  Cretaceous  period 
as  in  that  which  immediately  preceded  it,  are  nevertheless  numerous. 
It  is  here  that  the  Mosasaurus  has  been  found,  also  several  species  of 
Pterodactyli,  and  the  remains  of  the  Iguanodon  and  Ichthyosaurus, 
with  species  of  Chelonia. 

CHALYBiEUS,  a  genus  of  Birds,  separated  by  Cuvier  from  the 
Cassicans  of  Buffon  ;  Barita  of  Cuvier.  The  "bill  has  the  same  form 
as  that  of  the  Cassicans,  but  it  is  a  little  larger  at  the  base  than  that 
organ  is  in  the  last-named  genus,  and  the  nostrils  are  pierced  in  a  large, 
membranous  space. 

The  species  come  from  New  Guinea,  and  are  remarkable  for  the 
metallic  tints  of  their  plumage. 

Example,  Chalybceus  paradismus.  This  richly-plumed  bird  is  the 
Paradisea  viridis  of  Gmelin  ;  Le  Calybe  de  la  Nouvelle  Guinde  of 
Buffon ;  Le  Grand  Chalybe"  of  Le  Vaillant ;  Oiseau  de  Paradis  Vert  of 
Sonnerat ;  Paradisea  chalybca,  Blue-Green  Paradise  Bird,  of  Latham  ; 
Cracticus  chalybeus  of  Vieillot ;  Barita  viridis  of  the  first  edition  of 


Blue-Green  Bird  of  Paradise  (Chahjbceus  paradisam). 


the  '  Regne  Animal '  (where  it  was  placed  under  the  Cassicans,  Barita), 
and  Chalybazus  paradismus  of  the  last  edition.  It  is  the  Mansineme 
of  the  Papuan  tongue,  according  to  Lesson,  who  thus  writes  on  the 
subject  from  personal  observation  : — "  Among  the  numerous  skins  of 
birds  of  paradise  which  the  inhabitants  of  New  Guinea  brought  daily 
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on  board,  I  found  some  Chalybmi  deprived  of  their  feet,  and  run 
through  with  a  stick  like  the  skins  of  the  true  birds  of  paradise. 
Afterwards  we  often  procured  in  our  shooting  parties  a  bird  which 
does  not  vary  from  that  of  which  we  speak,  except  in  having  a  more 
sombre  and  tarnished  plumage,  there  being  no  difference  in  the  pro- 
portions of  the  body,  bill,  wings,  or  tail.  We  regard  it  as  a  slight 
variety  of  the  Calybe'  of  authors  ;  for  those  that  we  saw  which  were 
adult  and  in  complete  plumage,  did  not  permit  us  to  think  that  they 
could  be  Chalybmi  before  or  after  their  moult.  The  total  length  of 
our  CJialybccus  was  14  inches  6  lines  (French).  The  bill  differed  not 
at  all  from  the  ordinary  Chahjbceus.  The  head  is  large,  and  the  tail, 
6  inches  in  length,  is  rounded  by  the  disposition  of  the  feathers,  as  in 
the  preceding.  The  plumage  is  entirely  bluish  metallic  green, 
having  none  of  the  iridescent,  varying,  and  violet  tints.  The  feathers 
of  the  neck  and  abdomen  are  not  figured  (gaufrees),  nor  powdered 
(sablees)  with  gold  and  silver  on  a  green  and  blue  ground  of 
burnished  steel,  as  it  were  (d'acier  bruni),  like  the  Chalybasus ;  but 
the  plumage  that  covers  these  parts  has  a  uniform  tint,  having  the 
brilliancy  of  specular  iron  (fer  speculaire)  following  the  reflections 
of  the  light.  The  feathers  which  cover  the  head  and  neck  are  short, 
close  set,  and  velvety.  The  nostrils  are  partially  closed  by  a  mem- 
brane covered  by  the  frontal  feathers,  which  advance  on  each  side 
of  the  edge  (arete)  of  the  bill,  which  is  black.  The  iris  is  coral-red, 
and  the  legs  are  of  the  same  colour  as  the  bill.  Their  shanks  (tarses) 
are  covered  with  large  scales  (ecussons),  and  their  toes  are  strong, 
furnished  with  compressed  claws,  flattened  above,  and  crooked. 

"  The  Chahjbceus  lives  solitary  in  the  forests  of  New  Guinea.  We 
often  saw  it  perched  in  the  great  trees,  where  it  seeks  for  fruits. 
Its  manners  appeared  to  have  great  analogy  to  those  of  the  crows." 

CHALYBEATE  WATERS.  The  water  of  springs  charged  with 
any  of  the  salts  of  iron  are  called  Chalybeate.    [Springs,  Mineral.] 

CHAMA.  [Chamacea.] 

CHAMA'CEA,  or  CHA'MIDiE,  a  family  of  Conchiferous  Mollusca, 
the  third  of  the  Acephalous  or  Headless  Tcstacea,  according  to  Cuvier, 
who  places  them  between  hi3  Mytilacea  (Mussel-like  Testaceans),  and 
his  Cardiacca  (Cockle-like  Testaceans). 

Under  the  Linnoean  genus  Chama  many  heterogeneous  forms  were 
assembled ;  and  as  G.  Sowerby  observes,  "  in  his  arrangement  regular 
and  equivalve  shells  are  placed  with  such  as  are  irregular  and  equi- 
valve  ;  free  shells  with  others  that  are  attached  to  marine  bodies  ; 
and  shells  which  have  two  distinct  muscular  impressions  with  others 
which  have  only  one." 

Bruguiere  first  divided  this  genus,  and  Lamarck  carried  out  the 
reformation.  The  latter  makes  the  Chamidce  to  consist  of  the  genera 
Diceras,  Chama,  and  Etheria,  placing  Tridacna  and  Hippopus  under 
his  Tridacnees,  the  first  section  of  his  second  order  Conchiferes  Mono- 
myaires. 

Cuvier  made  the  Camaeees  consist  of  the  genera  Chama,  Tridacna, 
Hippopus,  Chama  (Brug.),  Diceras,  and  Isocardia. 

The  genus  Chama  has  the  following  characters  : — The  valves  are 
irregular,  inclining  for  the  most  part  to  the  orbicular  shape,  unequal, 
generally  foliated  or  spined  externally,  and  adherent.  The  umbones 
are  distant,  unequal,  and  curled  or  involute.  The  hinge  consists  of 
one  thick  oblique  somewhat  notched  tooth,  inserted  into  the  groove 
of  the  opposite  valve.  There  are  two  muscular  impressions,  and  they 
are  distant  and  lateral.  The  ligament  is  external,  and  divided  into 
two  portions  at  its  posterior  extremity.  The  animal  (Psilopus  of 
Poli)  is  less  irregular  than  the  shell,  and  cordiform,  or  heart-shaped  ; 
the  two  lobes  of  the  mantle  unite  posteriorly,  and  in  the  commissure 
are  two  very  short  ciliated  siphons,  like  those  of  Isocardia,  Upon  the 
abdominal  mass  a  small  cylindrical  truncated  bent  foot  rises.  The  mouth 
is  small,  and  is  furnished  on  each  side  with  a  pair  of  somewhat  square 
and  obliquely-truncated  palpi.  Deshayes  states  that  all  the  indivi- 
duals of  the  same  species  adhere  by  the  valve  of  the  same  side,  and 
that  the  umbones  curve  in  the  same  direction. 

Broderip,  in  the  first  volume  of  the  '  Transactions  of  the  Zoological 
Society  of  London'  (1834),  where  he  describes  several  new  species 
brought  home  by  Mr.  Cuming,  says,  "  The  shells  are  attached  by  their 
external  surface  to  submarine  bodies,  such  as  corals,  rocks,  and  shells, 
and  have  been  observed  at  depths  ranging  from  points  near  the  sur- 
face to  17  fathoms.  These  shells  appear  to  be  subject  to  every  change 
of  shape,  and  often  of  colour,  that  the  accidents  of  their  position  may 
bring  upon  them.  Their  shape  is  usually  determined  by  the  body  to 
which  they  are  fixed ;  the  development  of  the  foliated  lamina;  which 
form  their  general  characteristic  is  affected  by  their  situation ;  and 
their  colour  most  probably  by  their  food  and  by  their  greater  or  less 
exposure  to  light.  The  Chama  that  has  lived  in  deep  and  placid 
water  will  generally  be  found  with  its  foliations  in  the  highest  state 
of  luxuriancy ;  while  those  of  the  individual  that  has  borne  the 
buffeting  of  a  comparatively  shallow  and  turbulent  sea  will  be  poor 
and  stunted.  Lamarck  has  divided  the  species  into  two  sections, 
namely,  first,  those  the  umbones  of  whose  shells  turn  from  left  to 
right ;  and,  secondly,  those  whose  umbones  turn  from  right  to  left. 
M.  Sander  Rang,  in  his  '  Manual,'  has  adopted  this  division,  to  which 
I  cannot  subscribe,  because  it  will  not  bear  the  test  of  examination. 
Two  remarkable  instances  are  now  well  known  of  regular  bivalves  of 
the  same  species,  in  which  one  specimen  may  be  regarded  as  being  the 
reverse  of  the  other,  namely,  LiKina  Childrcni,  and  an  inequivalve 
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Ulytilus  in  tho  British  Museum  :  and  to  come  at  once  to  the  case 
before  us,  the  same  species  of  Chama  is  sometimes  attached  by  the 
right,  sometimes  by  the  left  valve  ;  or,  in  other  words,  in  one  indi- 
vidual of  the  species-  the  umbones  will  turn  from  left  to  right,  while 
in  another  individual  they  will  turn  from  right  to  left."  The  same 
author  observes,  that  the  distinction  of  the  species  appears  to  him  to 
be  difficult,  the  variety  being  infinite.  The  number  of  recent  species 
given  in  Deshayes's  edition  of  Lamarck  (1835)  is  seventeen,  including 
Chama  albida  (Camostree  of  De  Roissy ;  Clcidothcerus  of  Stutchbury). 
Broderip,  in  the  paper  above  alluded  to,  describes  eleven  additional 
species  with  varieties  not  noticed  by  Deshayes,  who  has  however  some 
observations  on  the  following  species,  C.  Lazarus,  C.  grypho'ides,  C. 

unicornis,  C.  asperella  (the  living  analogue 
of  C.  echinulata  in  Lamarck's  fossil  list), 
and  C.  albida,  well  worthy  the  attention 
of  the  student.  We  elect  as  an  example 
C.  gryphoides  (C.  gigas,  Linn.),  which  is 
famous  for  its  enormous  size.  Individuals 
have  been  known  to  weigh  above  three 
hundred  pounds.  The  byssus  by  which 
it  adheres  to  rocks  is  so  tough  that  in 
order  to  procure  the  shell  it  must  be  cut 
with  an  axe.  The  animal  may  be  eaten, 
but  its  flesh  is  very  tough.  Some  very 
large  specimens  are  to  be  seen  in  the 
Gardens  of  the  Zoological  Society,  Regent's 
Tark.  One  of  the  valves  is  sometimes 
used  as  a  font  for  baptism  in  country 
churches. 

The  species  are  apparently  confined  to 
the  warmer  seas,  the  Mediterranean  being 
the  locality  of  the  lowest  temperature  where 
any  of  them  have  been  hitherto  found. 


Chama  grypho'ides. 


Fossil  Chamido?. 


The  fossil  species  of  Chama  are  numerous,  and  occur  in  the  supra- 
cretaceous  groups,  particularly  in  the  subappenine  beds,  and  those  of 
Bordeaux  and  Dax  ;  in  the  Cretaceous  group  ;  and  also  in  that  of  the 
Oolite.  According  to  G.  B.  Sowerby,  they  are  found  in  the  London 
Clay,  and  Calcaire  Grossier,  also  in  the  Chalk  and  Greensand.  Deshayes, 
in  his  tables,  gives  fifteen  living  species,  and  twenty  fossil  (tertiary), 
occurring  in  the  Pliocene,  Miocene,  and  Eocene  periods.  Of  these  he 
makes  four,  namely,  C.  grypho'ides,  C.  crenulata,  C.  sinisirorsa,  and  a 
new  species,  both  living  and  fossil ;  the  localities  for  the  living  (with 
the  exception  of  crenulata,  from  Senegal)  being  the  Mediterranean 
Sea.  The  species  found  in  more  than  one  Tertiary  formation  he 
makes  C.  echinulata,  C.  rustica,  and  C.  lamellosa  ;  and  gives  the  follow- 
ing number  of  species  in  the  localities  here  mentioned  : — Four  in 
Sicily,  four  in  Italy  (subappenine  beds),  one  at  Bordeaux,  three  at 
Dax,  three  in  Touraine,  two  at  Vienna,  two  at  Angers,  nine  at  Paris, 
one  at  London,  and  two  at  Valognes.  In  the  fossil  list  of  his  edition 
of  Lamarck  (1835),  Deshayes  enumerates  only  thirteen  fossil  species, 
and  of  these  he  makes  C.  gryphina  include  C.sinistrorsa  as  a  synonym, 
observing  in  a  note  that  he  knows  the  living  analogue  as  existing  in 
the  Sicilian  seas,  and  that  the  species  No.  3  (C.  lacernata)  is  a  variety 
of  this,  while  the  valves  cited  as  belonging  to  the  environs  of  Angers 
belong  to  another  species.  C.  echinulata  he  identifies  with  C.  asperella 
now  living  in  the  Mediterranean.  C.  unicornaria,  he  observes,  was 
formed  for  a  variety  of  C.  gryphina,  with  very  large  umbones  ;  and  he 
suggests  the  necessity  of  uniting  C.  gryphina,  C.  lacernata,  and  C. 
unicornaria  in  one  species.  Nilsson  names  C.  cornu  Arietis  (Diceras 
arietina  ?),  Kjuge ;  Morby,  Sweden;  and  C.  laciniata,  Kjuge;  Bals- 
berg ;  Morby,  Sweden ;  and  Mantell,  an  undetermined  species  from 
the  Chalk,  Sussex.  Phillips  names  Chama  mima,  or  Gryphcea  mi/ma 
(the  genera  are  sufficiently  different,  by  the  way),  from  the  Coral 
Oolite  and  Calcareous  Grits  of  Yorkshire.  Smith,  Chama  (?)  crassa 
from  the  Bradford  Clay.  Thurman,  C.  Bcmojwrensis,  from  the  Calca- 
reous Grit,  Bernese  Jura ;  and  Lonsdale,  an  undetermined  species 
?rom  the  Cornbrash  Forest  Marble,  and  Bradford  Clay,  Wilts. 

Cuvier  says  that  the  Diccrata  do  not  appear  to  differ  from  the 
Chama  in  anything  essential ;  only  their  cardinal  tooth  is  very  thick, 
and  the  spirals  (umbones)  of  their  valves  are  sufficiently  projecting  to 
remind  the  observer  of  two  horns.  G.  B.  Sowerby  thus  writes  :  "  On 
account  of  the  similarity  between  this  genus  (Chama)  and  Diceras  we 
shall  be  expected  to  explain  the  characters  by  which  this  latter  is 
distinguished  from  Chama,  with  which  indeed  it  is  arranged  by  Bru- 
guiere ;  these,  according  to  Lamarck,  are  the  large,  conical,  diverging, 
spiral  umbones,  and  the  large,  concave,  subauriculate,  prominent 
tooth  in  the  large  valve  of  Diceras.  Not  having  ourselves  seen  the 
hinge  of  Diceras,  we  will  not  venture  to  offer  an  opinion;  but,  judg- 
ing from  the  specimens  we  possess,  we  see  in  Diceras  a  sort  of  con- 
necting link  between  Isocardia  and  Chama,  having  both  the  umbones 
free  and  involute,  and  being  moreover  a  nearly  equivalve  shell,  like 
Isocardia ;  but  being  attached  by  one  valve,  and  not  quite  equi- 
valve, in  these  respects  resembling  Chama."  Rang  observes  :  "  This 
genus  is  very  imperfectly  known,  without  doubt,  but  nevertheless  one 
may  well  believe  that  it  is  very  near  to  Chama."  Defrance  enumerates 
five  species.    Deshayes  doec  not  give  it  as  a  genus  in  his  tables  and 


in  his  last  edition  of  Lamarck  only  two  species  are  recorded,  Diceras 
arietina  (Lam.),  the  type  from  Mont  Saleve  and  the  neighbourhood  of 

St.  Mihiel,  and  Diceras  sinistra 
(Desh.),  from  the  superior  Oolite 
in  the  vicinity  of  the  last-named 
place. 

Rang  would  place  next  to  Diceras 
the  genus  Caprina  of  D'Orbigny 
senior ;  and  he  is  of  opinion  that  if 
that  zoologist  would  publish  his 
discoveries  on  these  interesting 
shells,  the  genus  would  be  gene- 
rally adopted.  The  genus  Ichthyo- 
sarcolitc,  which  has  been  always 
classed  with  the  Cephalopods, 
might,  he  thinks,  belong  to  a 
bivalve  approximating  to  Caprina. 
Deshayes,  he  says,  communicated  to  him  the  same  idea.  But  the  last- 
named  author  does  not  notice  the  genus  when  treating  of  Diceras  in 
the  last  edition  of  Lamarck. 

CHAMiEDO'REA,  a  genus  of  Palms,  also  called  Nunnezharia  and 
Nunnczia.  They  are  small  reed-like  plants,  with  ringed  shoots.  Their 
leaves  are  either  cleft  or  pinnated.  The  inflorescence  is  sessile  within 
the  sheaths  of  the  leaves,  and  branched  in  an  irregular  manner ;  the 
spathes  are  membranous.  The  flowers  are  yellow  and  dioecious,  with- 
out bracts,  which  is  a  remarkable  circumstance.  In  the  males  the 
calyx  is  cup-shaped  and  3-parted,  the  petals  3,  and  the  stamens  6. 
In  the  females  the  calyx  and  petals  are  the  same  ;  the  ovary  3-celled ; 
the  berry  1-seeded ;  the  albumen  even ;  and  the  embryo  lateral. 
These  are  palms  of  humble  growth,  receding  in  that  respect  from  the 
general  character  of  the  order,  and  approximating  to  Herbaceous 
Endogens,  or  to  Bamboos.  C.  fragrans,  the  Chutasslium  of  the 
Peruvians,  is  a  plant  with  a  stem  about  a  man's  height,  and  so  fra- 
grant as  to  fill  the  groves  with  its  perfume  iu  the  mouths  of  August, 
September,  and  October. 


1,  Chamcedorea  paticifiora  ;  2,  O.fragrans. 

CHAMiELAUCIACEiE,  Fringe  Myrtles,  a  small  natural  order  of 
Polypetalous  Exogenous  Plants.  They  are  characterised  by  having  a 
1 -celled  ovary,  ascending  ovules,  dotted  leaves,  and  the  embryo  fused 
into  a  solid  mass.  They  are  small  bushes  with  evergreen  leaves,  and 
in  external  appearance  have  a  close  resemblance  to  heaths.  All  their 
parts  abound  in  glandular  oily  cavities.  They  are  mostly  regarded  as 
belonging  to  Myrtaccw,  and  there  is  no  doubt  of  then-  affinity  to  that 
order.  Their  peculiar  aspect,  abortive  stamens,  simple  ovary,  and 
pappose  calyx  sufficiently  distinguish  them.  They  have  the  fragrance 
of  Myrlacece.  Fifteen  genera  and  fifty  species  are  included  in  this 
order,  all  natives  of  Australia.    Their  position,  according  to  Lindley, 
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is  between  Astcracece  and  Combreiaccce,  near  to  Myrtacece.  (Lindley, 
Vegetable  Kingdom.) 

CHAM^ELE'DON,  a  genus  of  plants  belonging  to  the  natural 
order  Ericacece.  C.  procumbens  is  a  beautiful  little  alpine  bush, 
formerly  referred  to  Azalea,  from  which  it  differs  essentially  both  in 
habit  and  botanical  characters.  It  is  a  small  evergreen  creeping 
shrub,  found  on  the  mountains  of  Europe  and  North  America.  The 
leaves  are  leathery,  shining,  turned  back  at  their  edge,  and  about  half 
an  inch  long.  The, flowers  are  minute,  and  grow  in  terminal  umbels 
of  a  light  flesh-colour.  The  calyx  is  5-parted  ;  the  corolla  campanu- 
late  and  regularly  5-cleft,  the  anthers  rounded  and  opening  longi- 
tudinally. It  is  occasionally  seen  in  gardens,  but  it  is  rather  impatient 
of  cultivation. 

CHAM^ELEONHLE.  [Chameleons.] 

CHAMiEPELIA.  [Columbidje.] 

CHAMiE'ROPS,  a  genus  of  Palm-Trees,  in  which  is  comprehended 
the  most  northern  species  of  those  remarkable  vegetable  productions 
whose  home  is  so  frequently  in  the  tropics.  It  is  characterised  by 
its  flabelliform  leaves,  polygamous  flowers,  which  are  sometimes  even 
dioecious,  and  triple  monospermous  drupes,  with  ruminated  albumen. 
Chamosrops  humilis,  the  European  species,  grows  in  hot-houses  to  the 
height  of  15  feet ;  but  in  Spain  and  Barbary  it  is  not  more  than  4  or 
5  feet  high,  and  in  Italy  it  is  much  dwarfer.  It  is  common  upon  the 
hills  near  Algiers.  It  occurs  in  many  places  in  the  southern  parts  of 
Italy,  and  reaches  its  northern  limits  in  the  vicinity  of  Nice.  The 
trunk  of  this  plant  is  5  or  6  inches  in  diameter,  and  closely  covered 
with  triangular  hard  scales,  which  are  the  bases  of  the  old  leaves. 
The  new  leaves  grow  in  a  tuft  at  the  top  of  the  stem,  and  have  smooth 
flat  stalks,  with  rigid  spines  proceeding  from  the  edge ;  the  blade  is 
deeply  palmate,  with  from  12  to  15  narrow  sword-shaped  divisions, 
which  are  slightly  glaucous  and  downy.  The  flowers  grow  within 
compressed  spathes,  which  are  downy  at  the  edge,  and  from  6  to  8 
inches  long,  and  upon  a  short  compressed  spadix,  which  is  closely 
covered  over.  The  drupes  are  blackish-brown,  and  round,  with  a 
fibrous  dry  spongy  flesh.  The  young  underground  parts  of  the  stem 
and  the  young  roots  are  said  by  Desfontaines  to  be  eatable. 


European  Palm  [Cliamcerops  humilis). 


CHAM.<EZA,  a  genus  of  Birds  belonging  to  the  family  Mcrididce  of 
Vigors.  [MeruliDjE.] 
CHAMECK.  [Ateles.] 

CHAMELEONS,  CHAMELEON-TRIBE,  CHAMJELEONIDJE, 
the  name  for  a  well-defined  family  of  Saurians  (Lizard-like  Reptiles), 
whose  differential  and  essential  characters  may  be  summed  up  as 
existing  in  the  form  of  their  feet,  the  toes  of  which  are  joined  or  bound 
up  together  in  two  packets  or  bundles  opposed  to  each  other — in  their 
shagreen-like  skin — in  their  prehensile  tail — and  in  their  extensile  and 
retractile  vermiform  tongue. 


Organisation. — Skeleton. — The  more  striking  peculiarities  constat 
in  the  elevated  and  pyramidal  form  of  the  occiput ;  the  absence  of  a 
true  sternum  ;  and  in  certain  apophyses  of  the  vertebral  column,  espe- 
cially about  the  tail,  where  they  are  placed  eii  chevron,  so  as  to  leave 
at  their  base  a  space  where  the  caudal  artery,  a  prolongation  of  the 
pelvic,  is  protected  somewhat  in  the  same  way  as  the  spinal  cord  is 
by  the  bony  case  above  it,  when  the  prehensile  tail  would  otherwise 
subject  it  to  pressure  in  grasping  boughs  of  trees  or  other  solid  bodies 
with  its  lower  surface.  The  transverse  apophyses  of  the  tail  are  but 
little  developed.  The  glenoid  cavity  is  supported  upon  a  short 
pedicle.  The  majority  of  Saurians  have  eight  cervical  vertebra?,  but  the 
Chameleons  have  only  five.  The  first  ribs  are  joined  to  the  mesial 
line,  which  performs  the  office  of  a  sternum,  and  the  following  ribs 
are  united  to  each  other  by  their  cartilaginous  prolongations  towards 
the  mesial  line  of  the  belly,  so  as  to  protect  the  abdomen  by  an  entire 
bony  circle.  There  are,  as  Schneider  has  observed,  but  two  shoulder- 
bones,  of  which  the  coracoid  is  very  small,  the  clavicle  being  entirely 
absent.  Cuvier  remarked  the  singular  disposition  of  the  wrist.  The 
two  carpal  bones  which  come  next  to  those  of  the  fore-arm  are  articu- 
lated upon  one  large  central  piece,  which  receives  the  five  bones  which 
correspond  to  the  metacarpal,  three  of  these  being  for  the  external 
toes  and  two  for  the  internal,  thus  forming  two  opposeable  prehensile 
instruments,  the  two  bundles  being  bound  up  in  the  integuments  and 
skin  to  the  very  claws.  In  the  pelvis,  the  ilia  are  long  and  slender 
and  directed  towards  the  sacrum,  with  which  they  partially  unite, 
but  are  prolonged  by  a  cartilage.  The  hind  as  well  as  the  fore  toes 
are  five,  and  disposed  in  the  same  manner  as  those  of  the  anterior 
extremities.  The  trunk,  which  has  a  compressed  appearance,  is 
mounted  high  on  the  legs,  forming  an  exception  to  the  majority  of 
reptiles,  whose  belly  touches  the  ground. 


Skull  of  Chamccleo  bificlus. 


Organs  of  Respiration. — Cuvier  observes  that  their  lung  is  so  large 
that  when  it  is  filled  with  air  it  imparts  a  transparency  to  the  body, 
which  made  the  ancients  say  that  it  lived  upon  air ;  and  he  inclined 
to  think  that  to  its  size  the  Chameleon  owed  the  property  of  changing 
its  colour.  But  with  regard  to  this  last  speculation  he  was  in  error, 
as  we  shall  presently  see. 

Organs  of  Nutrition  and  Digestion.- — The  teeth,  as  in  the  great 
majority  of  Saurians,  have  no  true  roots  :  their  crowns,  which  are 
trilobated,  seem  to  be  soldered  as  it  were  upon  the  edge  of  the  upper 
border  of  a  groove  hollowed  in  the  maxillary  bone ;  they  are  con- 
nected to  the  osseous  portion  and  also  to  each  other,  so  as  to  present 
the  appearance  of  an  enamelled  and  denticulated  portion  of  the  edge 
of  the  bone.  But  it  is  the  vermiform  extensile  and  retractile  tongue 
which  is  the  chief  organ  for  taking  the  insects  on  which  the  chame 
leon  lives.  By  a  curious  mechanism,  of  which  the  os  hyoides  (tongue- 
bone)  is  a  principal  agent,  the  Chameleon  can  protrude  this  cylindrical 
tongue,  which  is  terminated  by  a  dilated  and  somewhat  tubular  tip 
covered  with  a  glutinous  secretion,  from  the  sheath  at  the  lower  part 
of  the  mouth  (where  the  whole  of  the  tongue,  with  the  exception  of 
the  dilated  tip,  remains  when  at  rest)  to  the  length  of  six  inches.  When 
the  Chameleon  is  about  to  seize  an  insect  it  rolls  round  its  extraor- 
dinary eyeballs  so  as  to  bring  them  to  bear  on  the  devoted  object :  as 
soon  as  it  arrives  within  range  of  the  tongue,  that  organ  is  projected 
with  unerring  precision,  and  returns  into  the  mouth  with  the  prey 
adhering  to  the  viscous  tip. 


Chameleon  taking  his  prey. 

There  is  not  much  difference  between  the  oesophagus  and  stomach, 
which  latter  is  small  and  bent  back  upon  itself.  There  is  no  true 
pylorus,  although  there  exists,  at  the  point  where  it  should  be,  a  sort 
of  contraction  in  the  membranes,  which  are  there  thickened. 

Organs  of  Sense. — Touch.— On  the  under  surface  of  the  tail  and 
toes  are  granulated  papilla;,  probably  for  the  purpose  of  conveying 
to  the  sensorium  the  nature  of  the  body  grasped.  The  tongue  must 
have  a  considerable  share  of  the  sense  of  touch  ;  whether  it  has  any 
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high  perception  of  that  of  taste  may  be  doubted.  Smell. — Most  pro- 
bably not  acute  ;  the  external  orifices  of  the  nostrils  are  more  lateral, 
and  consequently  wider  apart  than  in  most  of  the  other  Saurians. 
Hearing. — There  is  no  visible  external  ear,  but  an  internal  cavity  not 
much  developed  in  the  bones  of  the  sides  of  the  skull,  communicating 
with  the  throat,  and  covered  externally  by  the  common  integuments. 


brownish-gray,  inclining  to  minime.  The  rest  of  the  skin  which  was 
not  illuminated  by  the  sun  changed  its  gray  into  several  brisk  and 
shining  colours,  forming  spots  about  half  a  finger's  breadth,  reaching 
from  the  crest  of  the  spine  to  the  middle  of  the  back ;  others  appeared 
on  the  ribs,  fore  legs,  and  tail.  All  these  spots  were  of  an  Isabella 
colour,  through  the  mixture  of  a  pale  yellow  with  which  the  granules 


Skdeton  of  Chameleon  [Cliameeleo  vulgaris.) 


Sight. — The  eyes  of  the  Chameleon  are  remarkable  objects ;  large, 
projecting,  and  almost  entirely  covered  with  the  shagreen-like  skin, 
with  the  exception  of  a  small  aperture  opposite  to  the  pupil :  their 
motions  are  completely  independent  of  each  other.  It  adds  to  the 
strange  and  grotesque  appearance  of  this  creature,  to  see  it  roll  one 
of  its  eye-globes  backwards,  while  the  other  is  directed  forwards,  as 
if  making  two  distinct  surveys  at  one  time.  Its  sight  must  be  acute, 
from  the  unerring  certainty  with  which  it  marks  and  strikes  its  prey. 

Reproduction. — By  means  of  eggs,  which  are  numerous  at  each 
deposit,  oval,  and  enveloped  in  a  white,  tough,  parchment-like  skin. 

Habits,  &c. — The  Chameleons  spend  their  lives  in  trees,  clinging 
to  the  branches  by  means  of  their  feet  and  tail.  There  they  lie  in 
wait  for  the  insects  which  may  come  within  their  reach ;  and  it  is 
highly  probable  that,  in  such  situations,  their  faculty  of  changing 
their  colour  becomes  highly  important  in  aiding  them  to  conceal 
themselves.  They  move  about  with  great  regularity  and  a  kind  of 
affected  gravity.  The  powers  of  abstinence  possessed  by  this  singular 
race  are  very  great,  and  hence  most  probably  arose  the  old  fable  of 
their  living  on  air,  which  was  for  a  long  time  considered  to  be  "  the 
chameleon's  dish."  We  kept  one  for  upwards  of  six  weeks,  and  during 
all  that  time  it  never,  as  far  as  we  could  observe,  took  any  sustenance, 
though  meal-worms  and  other  insects  were  procured  for  it.  Notwith- 
standing this  fast,  it  did  not  appear  to  fall  away  much.  It  would  fix 
itself  by  the  feet  and  tail  to  the  bars  of  the  fender,  and  there  remain 
motionless,  apparently  enjoying  the  warmth  of  the  fire  for  hours 
together.  Its  motions  were  excessively  slow.  It  was  a  female,  and 
died  after  laying  a  great  number  of  eggs.  Hasselquist  describes  one 
that  he  kept  for  near  a  month,  as  climbing  up  and  down  the  bars  of 
its  cage  in  a  very  lively  manner.  Numbers  have  been  exhibited  from 
time  to  time  in  the  Zoological  Gardens,  Regent's  Park,  but  they  do 
not  live  long.  The  males  are  distinguished  by  the  thickness  of 
their  tails. 

That  the  Chameleon  was  known  to  the  ancients  there  is  no  doubt. 
It  was  the  Xa/xa^ewv  of  the  Greeks  and  the  Ohamwleo  of  the  Latins. 
Aristotle's  history  of  the  animal  pi'oves  the  acute  observation  of  that 
great  zoologist,  for  he  notices  the  peculiarities  of  the  animal,  the 
absence  of  a  sternum,  the  disposition  of  the  ribs,  the  mechanism  of 
the  tail,  the  motion  of  the  eyes,  the  toes  bound  up  in  opposeable 
bundles,  &c,  though  he  is  not  entirely  correct  in  some  points. 
('Hist.  Anim.,'  book  2,  ch.  xi.)  Pliny  ('  Hist.  Nat.,' lib.  viii.,  c.  33) 
mentions  it,  but  his  account  is  for  the  most  part  a  compilation  from 
Aristotle. 

The  power  possessed  by  these  creatures  of  changing  colour  has 
been  a  subject  of  wonder  and  exaggeration  from  an  early  period. 
Wood,  in  his  'Zoography,'  gives  the  following  translation  of  the 
account  given  by  the  French  academicians  of  this  phenomenon  :  "  The 
colour  of  all  the  eminences  of  our  chameleon,  when  it  was  at  rest,  in 
the  shade,  and  had  continued  a  long  time  undisturbed,  was  a  bluish- 
gray,  except  under  the  feet,  where  it  was  white  inclining  to  yellow  ; 
and  the  intervals  of  the  granules  of  the  skin  were  of  a  pale  and 
yellowish-red.  This  gray,  which  coloured  all  the  parts  exposed  to 
the  light,  changed  when  in  the  sun  ;  and  all  the  places  of  its  body 
which  were  illuminated,  instead  of  their  bluish  colour,  became  of  a 


were  tinged,  and  of  a  bright  red,  which  is  the  colour  of  the  bottom  of 
the  skin  which  is  visible  between  the  granules  ;  the  rest  of  the  skin 
not  enlightened  by  the  sun,  and  which  was  of  a  paler  gray  than  ordi- 
nary, resembled  a  cloth  made  of  mixed  wool ;  some  of  the  granules  being 
greenish,  others  of  a  minime  gray,  and  others  of  the  usual  bluish-gray, 
the  groimd  remaining  as  before.  When  the  sun  did  not  shine,  the 
first  gray  appeared  again  by  little  and  little,  and  spread  itself  all  over 
the  body,  except  under  the  feet,  which  continued  of  the  same  colour, 
but  a  little  browner ;  and  when,  being  in  this  state,  some  of  the  com- 
pany handled  it,  there  immediately  appeared  on  its  shoulders  and  fore 
legs  several  very  blackish  spots,  about  the  size  of  a  finger  nail,  and 
which  did  not  take  place  when  it  was  handled  by  those  who  usually 
took  care  of  it.  Sometimes  it  was  marked  with  brown  spots,  which 
inclined  towards  green.  We  afterwards  wrapped  it  up  in  a  linen 
cloth,  where  having  been  two  or  three  minutes  we  took  it  out  whitish ; 
but  not  so  white  as  that  of  which  Aldrovandus  speaks,  which  was  not 
to  be  distinguished  from  the  linen  on  which  it  was  laid.  Ours,  which 
had  only  changed  its  ordinary  gray  into  a  pale  one,  after  having  kept 
this  colour  some  time,  lost  it  insensibly.  This  experiment  made  us 
question  the  truth  of  the  chameleon's  taking  all  colours  but  white,  as 
Theophrastus  and  Plutarch  report,  for  ours  seemed  to  have  such  a 
disposition  to  retain  this  colour,  that  it  grew  pale  every  night,  and 
when  dead  it  had  more  white  than  any  other  colour ;  nor  did  we  find 
that  it  changed  colour'  all  over  the  body,  as  Aristotle  reports ;  for 
when  it  takes  other  colours  than  gray,  and  disguises  itself  to  appear 
in  masquerade,  as  iElian  pleasantly  says,  it  covers  only  certain  parts 
of  the  body  with  them.  Lastly,  to  conclude  the  experiments  relative 
to  the  colours  which  the  chameleon  can  take,  it  was  laid  on  substances 
of  various  colours,  and  wrapped  up  therein  ;  but  it  took  not  them  as 
it  had  done  the  white,  and  it  took  that  only  the  first  time  the  experi- 
ment was  made,  though  it  was  repeated  several  times  on  different 
days.  In  making  these  experiments  we  observed  that  there  were  a 
great  many  places  of  its  skin  which  grew  brown,  but  very  little  at  a 
time  :  to  be  certain  of  which  we  marked  with  small  specks  of  ink 
those  granules  which  to  us  appeared  whitest  in  its  pale  state,  and  we 
always  found  that  when  it  grew  brownest  and  its  skin  spotted,  those 
grains  which  we  had  marked  were  always  less  brown  than  the  rest." 

Numerous  theories,  some  -  of  them  sufficiently  absurd,  have  been 
proposed  to  account  for  this  phenomenon.  It  was  reserved  for 
Milne-Edwards  to  give  a  complete  and  satisfactory  explanation. 
In  a  paper  published  in  the  '  Annales  des  Sciences  Naturelles '  for 
January,  1834,  and  translated  in  the  17th  vol.  of  the  'Edinburgh 
New  Philosophical  Journal,'  he  has  given  the  result  of  his  investi- 
gations.   The  following  are  his  conclusions  : — • 

1.  That  the  change  in  the  colour  of  Chameleons  does  not  depend 
essentially  either  on  the  more  or  less  considerable  swelling  of  their 
bodies,  or  the  changes  which  might  hence  result  to  the  condition  of 
their  blood  or  circulation ;  nor  does  it  depend  on  the  greater  or  less 
distance  which  may  exist  between  the  several  cutaneous  tubercles ; 
although  it  is  not  to  be  denied  that  these  circumstances  probably 
exercise  some  influence  upon  the  phenomenon. 

2.  That  there  exists  in  the  skin  of  these  animals  two  layers  of 
membranous  pigment  placed  the  one  above  the  other,  but  disposed  in 
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Buch  a  way  as  to  appear  simultaneously  under  the  cuticle,  and  some- 
times in  such  a  manner  that  the  one  may  hide  the  other. 

3.  That  everything  remarkable  in  the  changes  of  colour  that 
manifest  themselves  in  the  Chameleon  may  be  explained  by  the 
appearance  of  the  pigment  of  the  deeper  layer,  to  an  extent  more  or 
less  considerable,  in  the  midst  of  the  pigment  of  the  superficial  layer; 
or  from  its  disappearance  beneath  this  layer. 

4.  That  these  displacements  of  the  deeper  pigment  do  in  reality 
occur ;  and  it  is  a  probable  consequence  that  the  chameleon's  colour 
changes  during  life,  and  may  continue  to  change  even  after  death. 

5.  That  there  exits  a  close  analogy  between  the  mechanism  by 
the  help  of  which  the  changes  of  colour  appear  to  take  place  in 
these  reptiles,  and  that  which  determines  the  successive  appearance 
and  disappearance  of  coloured  spots  in  the  mantles  of  several  of  the 
Cephalopods. 

This  family  embrace  but  the  one  genus,  Chamaleo.  Dr.  J.  E. 
Gray  places  the  Chamceleonidw  in  the  tribe  Dendrosaura,  of  the  sub- 
order Pachyglossce,  of  the  order  Saura,  or  Lizards.  The  tribe  Bendro- 
taura  embrace  only  this  family,  and  have  the  following  characters  : — 
Scales  of  the  belly,  sides,  and  back,  granular.  Tongue  elongate, 
sub-cylindrical,  worm-like,  very  extensile.  Eyes  globular,  very  mobile, 
with  a  small  central  round  opening.  Toes  equal,  united  in  two 
opposing  groups. 

The  species  are  inhabitants  of  the  Old  World,  in  Africa  and  Asia, 
and  are  naturalised  in  Southern  Europe. 

The  following  species  are  described  in  the  '  Catalogue  of  the 
Specimens  of  Lizards  in  the  British  Museum  : ' — 
*  Back  with  an  erect  fin.    Belly  crested. 

C.  cristatus,  the  Fringed  Chameleon.    A  native  of  Fernando  Po. 
**  Back  high,  compressed.    Belly  and  sides  with  a  toothed  crest. 
C.  lateralis,  the  Side-Crested  Chameleon.     It  is  a  native  of 
Madagascar. 

***  Back  and  belly  with  a  toothed  crest.  Sides  simple. 
+  Scales  equal,  small.  Muzzle  simple. 
.  C.  vulgaris,  the  Chameleon.  It  is  the  C.  -mutabilis,  Meyer ;  C. 
cinereus,  Aldrovandus ;  C.  Parisiensis,  C.  Zeylandicus,  and  C.  Mexi- 
canus,  Laurent ;  C.  carinatus,  C.  ■  subcroceus,  C.  calcaratus,  Merrem  ; 
C.  Zebra,  Bory;  Lacerta  Chameleon,  Linnaeus.  It  is  a  native  of  the 
East  Indies,  and  the  species  which  is  most  frequently  brought  to 
England. 


Chameleon  [Chamwleo  vulgaris). 

C.  Senegalensis,  the  Senegal  Chameleon.  It  is  the  Lacerta  Chameleon 
of  Linnaeus ;  C.  Boneee  Spei  of  Laurent ;  L.  pwmila  of  Gmelin.  It  is 
a  native  of  the  West  of  Africa. 

C.  dilepis,  the  Flap-Necked  Chameleon,  Found  in  Africa.  Speci- 
mens in  the  British  Museum  have  come  from  Fantee,  Ashantee, 
Gambroon,  and  Senegal. 

++  Scales  unequal,  larger  tubercles.    Muzzle  simple. 

C.  Pardalis,  the  Bourbon  Chameleon.    A  native  of  Bourbon. 

C.  verrucosus,  the  Warty  Chameleon.    It  inhabits  Madagascar. 

ttt  Scales  unequal.    Muzzle  (of  male)  with  a  central  prominence. 

C.  Rhinoceratus,  the  Rhinoceros-Chameleon.  A  native  of  Madagascar. 
Specimens  of  this  and  the  last  species  were  presented  to  the  British 
Museum  by  Sir  Edward  Belcher. 

****  Baok  with  a  toothed  crest.    Belly  and  sides  simple. 

+  Chin  and  muzzle  simple. 

C.  tuberculiferus,  the  Tuberculated  Chameleon.  A  native  of  South 
Africa. 

C.  cucullatus,  the  Hooded  Chameleon.  An  inhabitant  of  Mada- 
gascar. 

++  Chin  simple ;  muzzle  compressed,  produced. 

C.  nasutus,  the  Sharp-Nosed  Chameleon.    A  native  of  Madagascar. 

+t+  Chin  simple ;  muzzle  of  male  forked. 

C.  lif  urcus,  the  Large-Naped  Chameleon.  A  native  of  Madagascar. 
+t+t  Chin  bearded ;  muzzle  simple. 

C.  Tigris,  the  Fringed  Chameleon.    Found  in  the  Seychelle  Islands. 
C.  ventralis,  the  Belly-Shaped  Chameleon.    Found  in  South  Africa. 
C.  pumilus,  the  Pearled  Chameleon.   A  native  of  the  Cape  of  Good 
Hope. 


*****  Back  and  belly  not  crested. 

C.  Parsonii,  Parson's  Chameleon.    A  native  of  Madagascar. 
C.  Owenii,  the  Three-Horned  Chameleon.    It  is  a  native  of  Fer- 
nando Po. 

C.  Broohesianus,  Brookes's  Chameleon.  Locality  unknown.  Named 
from  a  specimen  in  the  Museum  of  Joshua  Brookes. 
CHAMOIS.  [Antilope^e.] 

CHAMOISITE,  a  mineral,  composed  of  Silicate  of  Iron. 
CHAMOMILE.  [Anthems.] 

CHAMP,  a  valuable  kind  of  timber,  produced  in  the  East  Indie» 
by  Magnolia,  excelsa. 

CHANDELIER-TREE,  a  species  of  Pandanus  which  grows  in 
Guinea  and  St.  Thomas's,  and  which,  on  account  of  the  arrangement 
of  its  dichotomous  branches,  has  obtained  this  name.  [Pandanus.] 

CHAODINE/E,  Chaotic  Plants,  a  family  invented  by  Bory,  for 
the  purpose  of  placing  a  number  of  the  lower  forms  of  plants  or 
organic  beings  of  uncertain  character,  which  could  not  be  placed 
amongst  other  well-defined  groups  of  Cryptogamia.  To  this  family 
were  at  one  time  assigned  forms  of  Biatomacew,  Besmideos,  Nostoc, 
and  others. 

CHARA'CE^E,  Charas,  the  Chara  Tribe,  a  curious  group  of  plants 
inhabiting  pools  and  slow  streams,  to  which  they  communicate  a 
nauseous  offensive  odour,  which  is  said  to  become  a  pestilential  miasma, 
when,  as  in  the  Campagna  of  Rome,  the  plants  are  in  great  numbers. 
They  are  jointed  leafless  plants,  with  verticillate  branches,  composed 
either  of  one  or  of  several  tubes  adhering  in  bundles,  and  either 
encrusted  with  calcareous  matter  (Chara),  or  transparent  (Nitella). 
The  reproductive  organs  are  of  two  kinds.  One  named  a  nucule,  is 
an  oval  sessile  spirally  striated  body,  with  a  five-cleft  apex,  and  a 
number  of  grains  in  its  interior ;  this  has  been  looked  upon  as  the 
pistil,  and  has  been  seen  to  grow  into  a  young  plant.  The  other, 
called  the  globule,  is  a  reddish  body  consisting  of  triangular  scales, 
inclosing  a  mass  of  elastic  wavy  threads,  and  has  been  named  an 
anther. 


Chara. 

a,  A  portion  of  tubular  stem,  showing  the  bases  of  a  whorl  of  leaves  ;  b,  leaf, 
bearing  the  organs  of  fructification  ;  c,  a  single  organ  of  fructification,  greatly 
enlarged  ;  d,  upright  section  of  the  fruit ;  e,  plant  germinating. 

The  following  is  Schleiden's  description  of  these  organs  : — "On  the 
lateral  branches,  generally  in  the  axis  of  the  above-mentioned  pair  of 
cells,  five  cells  may  be  seen  spirally  wound  round  a  thick  mass,  and 
having  their  parallel  extremities  surrounded  by  a  kind  of  pentagonal 
crown.  From  this  thick  granular  mass  a  large  cell  (spore)  is  formed, 
filled  with  large  granules  of  starch,  mucus,  and  oil-globules,  and  with 
a  substance  that  closely  invests  the  spore-cells  ;  and  from  being  at 
first  transparent  subsequently  becomes  green  or  red,  and  finally  black. 
The  five  investing  cells  then  either  become  cartilaginous,  and  remain 
until  the  whole  decays  after  germination,  or  they  are  converted  into 
a  gelatinous  state,  and  then  speedily  dissolved  after  the  sporocarp  has 
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fallen.  Cloae  below  this  sporocarp  there  may  generally  be  seen,  at 
the  same  time,  seated  upon  a  short  cylindrical  cell,  another  cell,  which 
is  at  first  simple  and  spherical,  but  from  which  eight  [query  always 
eight  ?]  cells  are  gradually  developed,  which  become  flattened,  and 
inclose  a  cavity  that  appears  from  its  origin  to  be  filled  with  a  dense 
grumous  mass.  The  eight  cells  expand  into  closely  compressed  radii, 
arranged  side  by  side,  increasing  the  circumference  and  depth  of  the 
whole  body,  whilst  red  granules  are  gradually  deposited  upon  their 
inner  wall.  The  dark  contents  are  meanwhile  developed  into  other 
cells,  so  that  in  the  perfect  organ  a  conical  cell  projects  from  the 
cell  forming  the  pedicle  into  the  cavity,  and  a  cylindrical  cell  is 
formed  from  the  middle  of  each  of  the  eight  cells  of  the  wall. 
These  new  cells,  which  likewise  contaiu  pale-red  granules,  bear  on  their 
free  extremity  several  spherical  or  truncated  cylindrical  cells,  from 
which  project  many  long  filaments  composed  of  minute  cells.  The 
spherical  cells  and  the  filaments  form  a  dense  coil  in  the  centre  of 
the  cavity.  In  each  separate  cell  of  the  filament  we  at  first  see  a 
grumous  mass,  which  however  subsequently  disappears,  giving  place 
to  a  spiral  fibre  coiled  up  in  two  or  three  turns,  and  which  manifests 
a  peculiar  motion  on  escaping  from  its  cell.  These  mysterious  organs 
have,  as  yet,  without  any  reason,  been  termed  anthers." 

There  is  however  an  analogy  between  these  organs  and  the  so-called 
spermatozoids  of  other  Cryptogamia,  that  would  lead  to  the  inference 
that  they  perform  the  same  functions.  [Reproduction,  Vegetable.] 
In  addition  to  these  organs,  Montague  has  recently  described  bulbilli 
as  present  in  the  Characcce,  by  which,  he  says,  the  species  are 
frequently  propagated. 

The  Characeee  are  also  highly  interesting  on  account  of  the  facility 
with  which  they  exhibit  the  circulation  of  their  fluids,  and  because  of 
the  light  they  thus  appear  to  throw  upon  some  of  the  more  obscure 
of  the  phenomena  of  vegetable  life.  If  one  of  the  tubes  of  a  Chara 
be  observed  under  a  pretty  good  microscope,  by  the  aid  of  transmitted 
light,  the  fluid  it  contains  will  be  distinctly  seen  to  have  a  motion  up 
one  side  of  each  tube,  down  the  other,  and  then  up  again,  after  the 
manner  of  a  jack-chain  ;  and  this  goes  on  continually  as  long  as  the 
plant  remains  alive.  No  spectacle  that  we  are  acquainted  with  is 
more  beautiful  than  this,  if  it  is  well  seen  with  the  aid  of  a  good 
microscope.  This  movement  was  first  described  by  Amici.  It  has  led 
to  the  examination  of  other  water  plants ;  in  most  of  which  the  same 
kind  of  circulation  can  be  detected.  The  best  account  of  these  move- 
ments, with  drawings,  is  that  published  by  Varley  in  the  'Transactions 
of  the  Microscopical  Society,'  vol.  ii.  [Cyclosis.] 

Remains  of  Characcce  are  frequently  found  in  the  fresh-water 
Tertiary  deposits,  but  not  lower  down.  The  species  are  met  with 
almost  everywhere  in  stagnant  water  in  Europe,  Asia,  Africa,  North 
and  South  America,  and  Australia.  They  are  most  prevalent  in 
temperate  climes.  The  species  of  Chara  are  of  no  known  use.  The 
stems  of  the  species  which  are  calcareous  often  present  beautiful 
examples  of  crystals  of  carbonate  of  lime.  They  are  easily  cultivated 
in  glass  vessels,  which  is  often  done  for  the  sake  of  examining  their 
circulation  under  the  microscope.  In  the  Chara  this  can  only  be 
done  after  removing  the  calcareous  incrustation,  but  in  Nitella  it  is 
seen  without  any  preparation.  The  family  has  three  genera  and 
thirty-five  species.  Then-  relations  are  evidently  with  the  Algce  on 
the  one  hand,  and  the  Equisctacece  on  the  other. 

CHARA'DRIADiE,  a  family  of  Birds,  placed  by  Mr.  Vigors  in  the 
order  Grallatores,  or  Waders.  The  genus  Charadrius,  including  the 
True  Plovers,  the  Dottrell,  the  Sea-Lark,  the  Sanderling,  the  Stone 
Curlew  ((Edicnemus),  the  Long-Legged  Plover  (Himantopus),  and  the 
Spur-Winged  Plover  (Charadrius  spinosus),  was  placed  by  Linnreus, 
in  his  '  Systema  Naturae,'  between  the  genera  Tringa  and  Recurvi- 
rostra  [Avoset],  in  his  order  Grallm. 

Cuvier  make's  the  family  of  Plovers  (Les  Pluviers,  Charadrius, 
Linn.),  comprising  those  genera  which  want  the  hind  toe,  and  have  a 
moderate  bill  compressed  and  convex  at  the  end,  consist  of  two 
genera,  (Edicnemus,  and  the  Plovers  so  called  (Charadrius,  Linn.), 
embracing  the  Golden  Plover,  Charadrius  Morinellus,  C.  Hiaticula,  &c. 
The  Plovers  are  succeeded  by  the  Vanneaux  (Vanellus,  Bechst., 
Tringa,  Linn.),  consisting  of  Squatarola,  Cuv.,  and  Vanellus,  Cuv. ; 
which  are  followed  by  Ihematopus  and  Cursorius  ;  after  which  last, 
judging  from  external  form,  he  places  the  Cariama  (Microdactylia, 
Geoff.,  Dicholopus,  111.),  [Cariama.] 

The  following  is  Mr.  G.  R.  Gray's  arrangement.  He  makes  the 
Charadriadce  the  first  family  of  the  Grallatores. 

Sub-Family  1.  (Edicnemince. 
Genera.     (Edicnemus,  Temm.  (Charadrius,  Linn. ;   Otis,  Lath. ; 
Pluvialis,  Briss.). 

Burhinus,  111.  (QSdicnemus,  Shaw ;  Charadrius,  Lath.). 

Sub-Family  2.  Cursorince. 
Genera.    Cursorius,  Lath.  (Charadrius,  Gm. ;  Tachydromus,  I1L ; 
Oreophilus,  Gould). 

Ortygodes,  Vieill.  (Hemipodius,  Sw. ;  Ortygis,  Steph.). ' 
Pluvianus,  Vieill.  (Charadrius,  Gm. ;  Cursor,  Wagl. ;  Hyas,  Gloger; 
Ammoptila,  Sw. ;  Cheilodromus,  Riipp.). 

Sub-Family  3.  Charadriance. 
Genera.    Glareola,  Briss.  (Ilirundo,  Linn. ;  Trachelia,  Scop. 


Squatarola,  Cuv.  (Tringa,  Gm. ;  Plwialis,  Briss. ;  Vanellus,  Bechst. ; 
Charadrius,  Pall.). 

Vanellus,  Briss.  (Tringa,Lhmxua ;  Charadnus,  Wagler;  Gavia, Klein). 
Erythrogonys,  Gould. 

Philomachus,  Moshr.  (Parra,  Gmelin;  Vanellus,  Gmelin;  Hoplo- 
pterus,  Bonap.). 

Charadrius,  Linn.  (Pluvialis,  Ray). 

Eudromias,  Boie  (Charadrius,  Linn. ;  Pluvialis,  Briss. ;  Morinellus, 
Gesn.). 

Hiaticula,  Moehr.  (Charadrius,  Linn. ;  Pluvialis,  Briss. ;  JEgialitcs, 
Boie).  _ 

Pipis,  Licht.  (Charadrius,  Licht.). 

Anarhynchus,  Quoy  and  Gaim.  (Scolopax  ?  Raffles). 

Sub-Family  4.  Hcematopince. 
Genus.    Hctmatopus,  Linn.  (Ostralega,  Briss. ;  Scolopax,  Scop.). 

Sub-Family  5.  Dromadiwe. 
Genera.    Dromas,  Payk.    (Erodia,  Stanley  ;  Corrira,  Briss.  ?) 
Esacus,  Less.  (Carvanaca,  Hodgs.). 

We  now  proceed  to  the  consideration  of  some  of  the  forma 
included  in  this  family. 

The  first  family  of  the  order  Grallatores,  according  to  Mr.  G.  R. 
Gray's  arrangement,  is  the  Charadriadce,  which  are  divided  by  him 
into  the  following  sub-families  and  genera : — 

In  illustration  of  this  family  we  select  principally  the  species 
inhabiting  the  British  Islands. 

(Edicnemus  crepitans,  the  Great  Plover.  It  is  the  Otis  (Edicnemus, 
Pennant;  Charadrius  (Edicnemus,  Montagu;  Oidicnemus  Bellonii, 
Fleming.  It  is  also  known  by  the  common  name  of  the  Norfolk 
Plover.  It  is  the  Ostardeau  of  Belon ;  Le  Grand  Pluvier,  ou  Courlis 
de  Terre,  of  the  French  ;  Gran  Pivieri,  Curlotte,  Ciurlul,  and  Ciurlovl 
of  the  Italians ;  Lerchengraue  Regenpfeifer,  Grosser  Brachvogel,  and 
Grosse  Bragvogel  oder  Gluth,  of  the  Germans,  among  whom  it  is  also 
called  Triel,  or  Griel,  according  to  Gesner,  who  thinks  that  it  is  the 
Charadrius  of  Aiistotle  ;  the  Gliu-brafF  of  the  ancient  British.  This 
genus  connects  the  Bustards  and  Plovers. 


Head  and  foot  of  (Edicnemus. 

Mr.  Gould,  who  concurs  in  this  view,  observes  that  he  has  often 
had  occasion  to  remark,  that  while  the  normal  or  typical  groups  are 
abundant  in  species,  the  aberrant  forms,  which  appeal-  to  be  created 
for  the  purpose  of  filling  up  the  intervening  chasms,  are  restricted 
for  the  most  part  to  a  limited  number  of  species  :  thus  while  the 
Bustards  and  Plovers  comprise  a  vast  multitude  of  species,  the  genus 
(Edicnemus  contains  at  most  but  five  or  six  species,  and  these  con- 
fined entirely  to  the  regions  of  the  Old  World.    ('Birds  of  Europe.') 

The  following  is  the  character  of  the  genus  : — Bill  strong,  nearly 
straight,  rather  depressed  towards  the  tip  ;  culmen  elevated,  lower 
mandible  angulated ;  nostrils  longitudinal,  pierced  through  and 
through  the  horny  part  of  the  middle  of  the  bill,  and  most  open 
anteriorly.  Tarsi  long ;  three  toes,  all  before,  united  as  far  as  the 
second  joint  by  a  membrane  which  skirts  their  edges.  Wings 
moderate  ;  first  quill  shorter  than  the  second,  which  is  longest. 

The  only  British  example  of  the  genus  is  the  Great  Plover.  It  has 
all  the  upper  parts  of  a  reddish  ashy-brown,  with  a  longitudinal 
dash  on  the  middle  of  each  feather  ;  space  between  the  eye  and  the 
bill,  throat,  belly,  and  thighs,  pure  white ;  neck  and  breast  slightly 
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coloured  with  reddish  and  speckled  with  longitudinal  brown  streaks ; 
a  longitudinal  white  band  on  the  wing ;  towards  the  middle  of  the 
first  quill  a  great  white  dash,  and  a  very  small  one  on  the  interior 
barb  of  the  second ;  lower  tail-coverts  ruddy ;  quill-feathers,  except 
those  of  the  middle,  terminated  with  black  ;  base  of  the  bill  bright- 
yellowish,  the  rest  black ;  naked  skin  round  the  eyes,  iris,  and  feet, 
pure  yellow.  Length  from  the  bill  to  the  feet  16  inches  2  lines. 
Male  and  Female. 


Great  Plover  [CEdicnCmus  crepitans). 

Such  is  Temminck's  description  of  the  adult  bird ;  but  the  plumage 
varies  in  some  individuals.  For  instance,  irr  the  specimen  figured 
and  described  by  Gould,  in  his  '  Birds  of  Europe,'  there  is  an  obscure 
bar  of  white  above  and  below  the  eye,  and  the  ground-colour  of  the 
flanks  and  under  surface  is  stated  to  be  yellowish-white ;  whilst  the 
yellow  toes  and  feet  are  noticed  as  having  a  tinge  of  green. 

The  young  birds  have  the  colours  less  distinct,  and  are  detected 
at  the  first  glance  by  the  highly  dilated  form  of  the  upper  part  of 
the  tarsus  and  by  the  size  of  the  knee-joint.  Temminck,  who  gives 
this  description,  adds  that  this  form  of  the  tarsus  exists  in  the  young 
of  the  year  of  all  species  of  birds  with  long  slender  legs,  but  is 
particularly  remarkable  in  the  young  (Edicnemi. 

Rapid  on  foot,  powerful  in  flight,  which  it  executes  in  wide  circles, 
and  haunting  downs  and  open  places,  this  species  is  in  general 
approached  with  difficulty  by  the  sportsman,  though  it  will  often 
squat  in  places  favourable  to  its  colour,  till  it  is  almost  trod  on. 
Their  shrill  evening  cry  pierces  the  ear,  and  may  be  heard  nearly  a 
mile  in  a  still  night.  Slugs,  worms,  reptiles,  and,  some  say,  mice  are 
eaten  by  them  ;  but  the  two  former  seem  to  be  their  favourite  food. 
White,  in  a  letter  to  Pennant,  dated  30th  March,  1768,  says,  "I 
wonder  that  the  Stone  Curlew  (Charadrius  CEdicncmm)  should  be 
mentioned  by  writers  as  a  rare  kind  :  it  abounds  in  all  the  campaign 
parts  of  Hampshire  and  Sussex,  and  breeds,  I  think,  all  the  summer, 
having  young  ones,  I  know,  very  late  in  the  autumn.  Already  they 
begin  clamouring  in  the  evening.  They  cannot,  I  think,  with  any 
propriety  be  called,  as  they  are  by  Mr.  Ray,  '  circa  aquas  versantes ;' 
for  with  us,  by  day  at  least,  they  haunt  only  the  most  dry,  open, 
upland  fields,  and  sheep-walks,  far  removed  from  water  :  what  they 
may  do  in  the  night  I  cannot  say.  Worms  are  their  usual  food,  but 
they  also  eat  toads  and  frogs."  No  nest  receives  the  eggs,  which  arc 
two  or  three  in  number,  of  a  light  brown  or  dirty  white,  with  dusky 
blood-coloured  blotches  and  streaks.  "  It  lays,"  says  the  author  of 
the  '  History  of  Selborne,'  "  its  eggs,  usually  two,  never  more  than 
three,  on  the  bare  ground,  without  any  nest,  in  the  field ;  so  that  the 
countryman,  in  stirring  his  fallows,  often  destroys  them.  The  young 
run  immediately  from  the  egg,  like  partridges,  &c,  and  are  with- 
drawn to  some  flinty  field  by  the  dam,  where  they  sculk  among  the 
stones,  which  are  their  best  security ;  for  their  feathers  are  so  exactly 
of  the  colour  of  our  gray-spotted  flints,  that  the  most  exact  observer, 
unless  he  catches  the  eye  of  the  young  bird,  may  be  eluded.  .'.  . 
(Edicnemus  is  a  most  apt  and  expressive  name  for  them,  since  their 
legs  seem  swollen  like  those  of  a  gouty  man.  After  harvest  I  have 
shot  them  before  the  pointers  in  turnip-fields."  In  his  Manuscript  the 
same  author  remarks  that  they  seem  to  descend  in  the  night  to 
Btreams  and  meadows,  perhaps  for  water,  which  their  upland  haunts 
do  not  afford  them. 

Geographical  Distribution. — Europe  generally,  where  it  seems  to 
be  migratory  in  many  parts,  in  Britain  and  Germany  for  instance. 
Temminck  notes  it  as  abundant  in  the  south  of  France  (in  which 
country  Belon  found  young  ones  that  could  not  fly  at  the  end  of 
October),  Italy,  Sardinia,  the  Greek  Archipelago,  and  Turkey.  It  is 
also  found  in  Asia  and  Africa.  It  occurred  among  the  Trebizond 
collection  of  birds  presented  to  the  Zoological  Society  of  London  by 


Mr.  Keith  Abbott;  and  the  localities  attributed  to  it  by  Mr.  Gould 
are  Europe  and  Africa,  but  not  India.  ('Zool.  Proc.,'  1834.)  Col. 
Sykes  however  had  previously  recorded  it  among  the  birds  of  the 
Deccan  :  at  least  he  snys  "there  is  no  visible  difference  between  the 
Dukhun  and  British  species."  ('Zool.  Proc.,'  1832.)  If  it  be  the 
Charadrius  Kcrvari  of  Hasselquist,  which  Linna?us  and  most  au'.hors 
suppose  it  to  be,  that  traveller  describes  it  as  inhabiting  Lower  Egypt, 
near  the  sepulchres,  and  in  the  deserts.  In  Britain  it  arrives  early  in 
the  spring.  The  following  is  the  earliest  period  recorded  by  White : — 
"  On  the  27th  of  February,  1788,  Stone  Curlews  were  heard  to  pipe  ; 
and  on  March  1st,  after  it  was  dark,  some  were  passing  over  the 
village,  as  might  be  perceived  by  their  quick  short  note,  which  they 
use  in  their  nocturnal  excursions  by  way  of  watch-word,  that  they 
may  not  stray  and  lose  their  companions.  Thus  we  see  that  retire 
whithersoever  they  may  in  the  winter,  they  return  again  early  in  the 
spring,  and  are,  as  it  now  appears,  the  first  summer  birds  that  come 
back.  Perhaps  the  mildness  of  the  season  may  have  quickened  the 
emigration  of  the  curlews  this  year."  They  are  seldom  seen  after  the 
beginning  of  October ;  but  Markwick  states  that  he  received  on  the 
31st  January,  1792,  a  bird  of  this  species  which  had  been  recently 
killed  by  a  neighbouring  farmer,  who  said  that  he  had  frequently 
seen  it  in  his  fields  (Sussex)  during  the  former  part  of  the  winter. 
This,  perhaps,  adds  Markwick,  was  an  occasional  straggler,  which,  by 
some  accident,  was  prevented  from  accompanying  its  companions  in 
their  migration.  As  the  autumn  advances,  these  birds  collect  into 
flocks,  soon  after  which  they  leave  this  country.  Norfolk,  Suffolk, 
Kent,  and  Hampshire  seem  to  be  the  favourite  counties  of  the  Stone 
Curlew  ;  but  it  occurs,  though  rarely,  in  the  Yorkshire  Wolds,  higher 
than  which  it  does  not  seem  to  go  in  these  islands.  Mr.  Selby  says 
that  he  never  met  with.it  or  heard  of  it  in  the  more  northern  Euglish 
counties,  nor  in  Scotland.  It  does  not  occur  in  Mr.  Thompson's  Irish 
list  in  the  '  Zoological  Proceedings.' 

The  Great  Plover  is  a  delicate  bird  for  the  table. 

In  the  '  Portraits  d'Oyseaux,'  the  following  quatrain  well  describes 
the  bird  and  the  reason  for  the  name  given  to  it  by  Belon  : — 

"  L'on  peut  nommcr  cestuy-cy  Ostardcau, 
Parcequ'il  est  approcuant  de  l'Ostarde. 
Qui  sous  lc  ply  des  genoux  l'os  rcgarde, 
Lc  trouve  gros  plus  qu'  a  nul  autre  oyseau." 

Cursorius.  Bill  as  long  as  head  ;  mandibles  arched,  and  compressed 
towards  their  extremities ;  base  depressed ;  tip  sharp  and  entire ; 
nostrils  basal,  oval,  with  an  oblong  lateral  opening.  First  quill 
longest.  Legs  long ;  three  front  toes  separated  throughout ;  middle 
toe  much  the  longest,  with  a  serrated  claw. 

C.  Temminckii,  Black-Bellied  Courier,  Swainson.  The  following  ia 
Mr.  Swainson's  specific  character  and  description  : — "  Cream-coloured 
brown  ;  top  of  the  head  and  breast  ferruginous,  nuchal  collar  double ; 
the  lower,  with  the  quills  and  middle  of  the  body,  black  ;  the  upper 
and  the  sides  of  the  body  white.  Total  length  from  the  bill  to  the 
tail  eight  inches ;  bill  one  inch  from  the  gape,  and  half  from  the  end 


Black-Bellied  Courier  {Cursorius  Temminckii). 
of  the  nostrils.  Legs  three  inches  from  the  naked  thigh  to  the  tip  of 
the  middle  toe,  the  claw  of  which  is  serrated  internally.  Tail  round  ; 
the  middle  feathers  not  spotted  ;  the  two  next  with  a  black  dot  near 
the  tip,  which,  in  the  next  pair,  is  further  broken  into  two  white  dots  ; 
the  outer  pair  white."  ('Zool.  Illust.,'  pi.  106,  first  series).  It. 
inhabits  Africa  (Abyssinia.) 
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G.  IsdbeUirvas,  Meyer,  Temminck;  C.  Ewropceus,  '  Ind.  Orn;'  C. 
Gallicus,  Gruelin ;  Le  Courvite,  Buff. ;  Cream-Coloured  Plover, 
Latham  ;  Cream-Coloured  Courser,  Pennant ;  Cream-Coloured  Swift- 
Foot,  Selby.  It  has  been  seen  in  France  and  England,  but  only  as  an 
occasional  visitor.  Thus  we  find  (Mont.  'Orn.  Diet.')  that  one  was 
killed  in  France,  where  it  was  seen  to  run  with  great  swiftness ;  ano- 
ther was  shot  near  St.  Alban's  in  East  Kent,  the  seat  of  William 
Hammond,  Esq.,  on  the  10th  of  November,  1785,  and  he  presented 
the  prize  to  Dr.  Latham.  Mr.  Hammond  first  met  with  it  on  some 
light  land  ;  and  so  little  fearful  was  it,  that  having  no  gun  with  him 
at  that  time  he  sent  for  one,  which  did  not  readily  go  off,  having  been 
charged  for  some  time,  and,  in  consequence,  he  missed  his  aim  ;  the 
report  frightened  the  bird  away,  but  after  making  a  turn  or  two,  it  again 
settled  within  a  hundred  yards  of  him,  when  he  was  prepared  with  a 
second  shot,  which  killed  it.  He  observed  it  to  run  with  incredible 
nwiftness,  considering  its  size,  and  at  intervals  to  pick  something  from 
the  ground  :  it  was  so  bold  as  to  render  it  difficult  to  make  it  rise  in 
order  to  take  a  more  secure  aim  on  the  wing.  The  note  was  unlike 
that  of  any  known  bird.  Colonel  Montagu  says  that  one  wras  shot  in 
North  Wales  in  the  year  1793,  and  preserved  in  the  collection  of  the 
late  Professor  Sibthorp  at  Oxford.  Mr.  Atkinson,  author  of  'The 
Compendium  of  Ornithology,'  was  also  in  possession  of  a  specimen 
shot  at  Netherby,  in  April,  1816. 

Another  of  these  birds  was  taken  in  Austria ;  and  the  young  bird 
in  the  Darmstadt  Museum,  alluded  to  by  Temminck,  was  probably 
killed  in  Europe.  Mr.  Fox  ('Zool.  Journal,'  vol.  iii.,  p.  492)  records 
the  death  of  one  shot  on  the  15th  October,  1827,  under  Timberwood 
Hill,  in  Charnwood  Forest,  Leicestershire,  by  a  tenant  of  Mr.  T.  Gis- 
bome.  He  described  it  as  coming  flying  over  his  head,  uttering  a 
cry  with  which  he  was  unacquainted,  and  it  settled  near  him.  Some 
idea  of  the  enormous  prices  which  were  at  one  time  given  by  collectors 
for  rare  birds  killed  in  Britain  may  be  formed  from  the  sum  which 
Dr.  Latham's  specimen  produced  :  Mr.  Fox  says  it  was  purchased  for 
83  guineas. 

Glarcola,  Brisson.  Bill  short,  hard,  convex,  curved  for  upwards 
of  half  its  length,  and  compressed  towards  the  point.  Nostrils 
at  the  sides  of  the  base,  oblong,  and  obliquely  cleft.  Legs 
feathered  nearly  to  the  knee ;  toes,  three  before  and  one  behind,  the 
outer  united  to  the  middle  one  by  a  short  membrane  ;  claws  long, 
and  drawn  to  a  fine  point.  Wings  very  large,  the  first  quill-feather 
the  longest.    Tail  more  ar  less  forked.  (Gould.) 

Example,  G.  Pratincola  (Hirundo  Pratincola,  Linnseus),  the  Collared 
Pranticole.  Both  male  and  female  when  old  have  the  summit  of 
the  head,  nape,  back,  scapulars,  and  coverts  of  the  wings  gray-brown ; 
throat  and  front  of  the  neck  white  slightly  tinged  with  red,  which 
colour  is  encircled  or  framed,  as  it  were,  by  a  very  narrow  black 
band,  which  ascends  towards  the  comers  of  the  bill ;  space  between 
the  eye  and  the  bill  black  ;  breast  whitish-brown  ;  under  coverts  of 
the  wings  chestnut-red  ;  lower  parts  white,  clouded  with  reddish ; 
coverts  of  the  tail  and  origin  of  the  caudal  feathers  pure  white,  the 
rest  blackish  towards  their  end;  bill  black,  red  at  its  base,  iris 
reddish-brown ;  naked  circle  round  the  eyes  bright-red  ;  feet  reddish- 
ash.  Tail  very  much  forked.  Length  rather  more  than  9  inches. 
(Temm.) 

In  this  state  it  is  the  Perdrix  de  Mer  of  Brisson,  &c.  ;  the  Perdrix 
de  Mer  Ordinaire  et  a  Collier  of  Gerard ;  Austrian  Pratincole  of 
Latham  ;  Das  Rothfiissige  Sandhuhn  of  Bechstein ;  Das  Oestrichische 
Halsband,  and  Sudliche  Sandhuhn,  of  Brehm ;  and  Pernice  di  Mare 
of  Savi. 

Varieties. — The  gray-brown  brighter  or  deeper :  the  white  of  the 
throat  more  or  less  clouded  with  reddish  or  bright  russet ;  the  gular 
black  band  more  or  less  intense  in  colour,  and  often  accompanied  by 
a  very  small  white  line.  The  band  too  is  often  only  indicated  by 
small  black  spots.  (Temm.) 

When  young  the  upper  parts  are  brown-ash,  clouded  with  deeper 
undulations  and  whitish  borders ;  throat  tarnished  white,  surrounded 
with  brown  spots  disposed  so  as  to  replace  the  band  which  surrounds 
this  part  in  the  old  birds ;  breast  and  belly  deep  gray  with  brown 
spots,  but  sometimes  without  spots  ;  the  tail  less  forked,  and  the 
lateral  feather  much  shorter  than  in  the  old. 

In  this  state  it  appears  to  be  La  Perdrix  de  Mer  a  Collier,  la  grise, 
la  brune,  et  la  Giarole  of  Sonnini,  of  Buffon ;  La  Perdrix  de  Mer  des 
Maldives,  de  Coromandel,  et  de  Madras,  of  Sonnerat;  Das  Braun- 
ringige  Sandhuhn,  and  Gefleckte  Sandhuhn,  of  Bechstein;  and  Collared 
and  further  varieties  of  Pratincole  of  Latham. 

"  The  genus  Glarcola,"  says  Mr.  Gould  in  his  great  work  on  the 
'  Birds  of  Europe,'  "  appears  to  be  strictly  confined  to  the  Old  World, 
no  transatlantic  example  having  ever  been  discovered,  nor  indeed  are 
we  aware  of  any  form  in  the  ornithology  of  America  which  at  all 
approaches  the  present.  Three  species  are  all  that  are  as  yet  disco- 
vered. Of  these,  two  (the  G.  grallaria  and  the  G.  lactca)  are  peculiar 
to  the  eastern  provinces  of  Asia  and  Africa ;  the  other,  the  bird  now 
before  us  (G.  torquata),  is  spread  throughout  the  warm  and  temperate 
regions  not  only  of  these  continents,  but  Europe  also  :.  hence  it  would 
seem  as  if  nature  endeavoured  to  make  up  by  extent  of  habitat  for  the 
limitation  of  species.  Still  however,  although  thus  diffused,  the 
Prantincole  may  be  said  to  be  truly  a  native  of  the  eastern  provinces 
of  Europe  on  the  Asiatic  borders,  and  especially  Hungary,  where 


wide  tracts  of  morass  and  flat  lands,  abounding  in  lakes  both  fresh 
and  saline,  and  traversed  by  mighty  rivers,  afford  it  food  and  security. 
'  In  Hungary,'  says  M.  Temminck,  '  among  the  immense  morasses  of 
the  lakes  Neusidel  and  Balaton,  I  have  been  in  the  midst  of  many 
hundreds  of  these  birds ; '  and  we  might  add  that  it  is  no  less 
abundant  in  Western  Tartary.  In  England  it  is  only  an  occasional 
visitor ;  but  in  Germany,  France,  and  Italy,  it  is  a  bird  of  periodical 
occurrence." 

M.  Temminck,  in  the  last  part  of  his  '  Manuel,'  states  that  it  breeds 
in  Sardinia,  and  that  it  is  very  abundant  in  Dalmatia,  on  the  borders 
of  the  lake  Boccagnaro,  on  its  spring  passage.  The  eggs  he  describes 
as  being  yellowish-white.  "  With  the  long  wings  and  forked  tail  of 
the  swallow  " — we  again  quote  Mr.  Gould — "  the  Pranticole  possesses 
that  rapidity  and  power  of  flight  for  which  the  bird  is  so  remarkable. 
It  takes  its  food,  which  consists  of  insects,  and  especially  such  as 
frequent  marshes  and  the  borders  of  rivers,  while  on  the  wing, 
darting  along  in  the  chase  with  the  rapidity  of  an  arrow ;  nor  is  it 
less  distinguishable  for  celerity  on  the  ground,  and  often  catches  its 
prey  as  it  nimbly  runs  along.  This  elegant  and  graceful  bird 
incubates  in  the  concealment  afforded  by  reeds,  osiers,  and  tall 
herbage,  laying  three  or  four  white  eggs."  A  pair  of  Pratincoles 
were  shot  at  Yarmouth  in  1827  ;  another  in  Wilbraham  Fen  in 
Cambridgeshire  in  1835  ;  and  a  specimen  at  Blakeney  in  Norfolk,  in 
May,  1845. 


Collared  ¥  atincole  {Glareola  Pratincola). 
Squatarola,  Cuvier.  ]*  ll  rather  strong,  cylindrical,  straight,  nearly 
as  long  as  the  head ;  the  tip  or  horny  part  about  half  the  length  of 
the  whole  bill,  tumid  and  arched,  with  the  tomia  bending  inwards  ; 
nasal  grooves  wide,  half  the  length  of  the  bill;  mesorhinum 
depressed  below  the  level  of  the  tip ;  nostrils  longitudinally  pierced 
in  the  membrane  of  the  groove,  linear,  oblong.  Wings  rather  long, 
acuminate,  with  the  first  quill-feather  the  longest.  Legs  slender,  of 
mean  length,  naked  above  the  tarsal  joint ;  feet  four-toed,  three  before 
and  one  behind  ;  front  toes  joined  at  their  base  by  a  membrane,  that 
portion  of  it  between  the  outer  and  middle  toe  being  the  longest ; 
hind  toe  very  small  op  rudimental ;  tarsi  reticulated.  Plumage  thick, 
close,  and  adpressed.  (Gould.) 


Head  and  Foot  of  Squatarola. 

S.  cinerea  (Tringa  Squatarola,  Linn.),  the  Bastard  or  Gray  Plover. 

Adult  Male  and  Female,  Winter  Plumage.— Front,  throat,  middle 
of  the  belly,  thigh,  abdomen,  and  upper  coverts  of  the  tail,  pure 
white ;  space  above  the  eye,  front  of  the  neck,  sides  of  the  breast  and 
sides,  white,  varied  with  brown  and  ashy  spots  ;  upper  parts  blackish- 
brown,  variegated  with  greenish-yellow  spots,  but  the  whole  of  the 
feathers  terminated  with  ash-colour  and  whitish;  long  internal 
feathers  of  the  wings  deep  black ;  lower  coverts  of  the  tail  marked 
on  their  external  barbs  with  small  diagonal  brown  bands ;  tail  white, 
but  reddish  towards  the  end,  striped  with  brown  bands,  which  are 
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pale  and  few,  and  placed  on  the  lateral  feathers ;  bill  black ;  iris 
blackish ;  feet  ashy-black.    Length  rather  more  than  10  inches. 

Adult  Male  and  Female,  in  their  Spring  or  Nuptial  Plumage. — 
Space  between  the  eye  and  the  bill,  throat,  sides  and  front  of  the 
neck,  middle  of  the  breast,  belly,  and  sides,  deep  black ;  front,  a  large 
band  above  the  eyes,  lateral  parts  of  the  neck,  side  of  the  breast, 
thighs,  and  abdomen,  pure  white  ;  nape  variegated  with  brown,  black, 
and  white ;  occiput,  back,  scapulars,  and  coverts  of  the  wings,  deep 
black ;  all  the  feathers  of  these  parts  terminated  by  a  large  space  of 
pure  white ;  large  white  spots  on  the  greatest  of  the  wing-coverts  and 
on  the  scapulars;  oblique  black  bands  on  the  lower  tail-coverts; 
feathers  of  the  middle  of  the  tail  striped  with  white  and  black. 

The  young  before  the  moult  resemble  more  or  leas  the  adult  birds 
and  the  young  in  winter ;  the  front,  space  above  the  eye,  sides  of  the 
neck,  and  sides  are  variegated  with  larger  but  paler  spots ;  upper 
parts  of  a  bright-gray  tint  varied  with  whitish,  also  a  little  whitish 
at  the  extremity  of  the  quills;  transverse  bands  of  the  tail  gray. 
(Temm.) 

In  the  first  of  these  states  of  plumage  the  bird  is  the  Tringa 
Squatarola,  Gmel. ;  Le  Vanneau  Varied  Buff. ;  and  Gray  Sandpiper, 
Lath.  ('Syn.') 

In  the  second  it  is  the  Vanellus  melanogaster,  Bech. ;  Tringa 
Helvetica,  Gmel.  :  Charadrius  apricarius,  Wils. ;  Le  Vanneau  Suisse, 
Buff. ;  Swiss  Sandpiper,  Lath. ;  and  Schwarzbauchiger  Kiebiz,  Meyer. 

The  young  before  the  moult  are  Tringa  Squatarola,  var.,  Gmel. ; 
Le  Vanneau  Pluvier,  and  Vanneau  Gris,  Buff.  ;  Gray  Sandpiper, 
Lath. ;  and  Schwarzbauchiger  Kiebiz  im  Herbstkleide,  Meyer. 

M.  Temminck,  who  gives  these  synonyms,  remarks  in  his  '  Manuel,' 
that  at  the  two  epochs  of  the  moult,  individuals  are  found  which 
have  the  deep  black  of  the  lower  parts  sprinkled  with  some  white 
feathers,  or  when  the  white  predominates  it  is  variegated  with  some 
black  feathers.  The  birds  in  winter  plumage  and  the  young  may,  he 
observes,  be  easily  distinguished  from  those  of  the  Golden  Plover, 
first  by  the  presence  of  the  posterior  toe,  and  secondly  by  the  long 
black  feathers  which  are  found  inside  of  the  wings,  near  the  body  ; 
the  rest  of  the  plumage  differs  so  little  at  these  epochs,  that  one 
might  be  easily  mistaken. 

This  specie3  is  the  Charadrius  kypomelas  of  Wagler,  and  the  Gray 
Squatarole  of  Shaw.  It  appears  to  be  the  Pluvier  Gris  of  Belon,  and 
in  the  '  Portraits  d'Oyseaux,'  &o.,  is  the  following  loyal  quatrain  under 
the  figure  of  the  bird  :— 

"De  nuict  seulet,  de  jour  en  compagnie, 
Va  le  Pluvier  suyvant  son  appelleur. 
Par  la  voit-on,  que  c'est  bien  le  meilleur, 
Qu'une  gent  soit  par  un  roy  gouvernee." 

M.  Temminck,  who,  in  the  fourth  part  of  his  '  Manuel'  (1840), 
protests  against  the  generic  separation  of  this  form,  not  without 
a  passing  but  sweeping  censure  on  "toutes  les  autres  coupes  nou- 
velles,"  adds  to  the  synonyms  Squatarola  varia  et  Helvetica,  Brehm.  ; 
Kiebiz  Regenpfeifer,  Naum ;  Pivieressa,  Savi ;  and  Sprackling  Vipa, 
Nils. 

In  Britain,  where  this  bird  is  not  numerous,  and  principally  known 
as  a  migratory  species,  it  is  found  on  the  coast  "  in  oozy  bays,  or  at 
the  mouths  of  rivers,"  where  it  feeds  upon  worms,  marine  crustaceans, 
&c.  The  bird  runs  well,  and  its  whistle  is  like  that  of  the  Golden 
Plover,  but  not  so  shrill.  If  killed  in  good  season  it  is  delicious  for 
the  table.  The  nest  is  of  the  most  rude  construction.  A  shallow 
depression  in  the  earth  is  lined  with  a  few  pieces  of  dried  beats  or 
straw,  and  there  four  eggs  generally,  which  are  oil-green  blotched 
with  black,  are  deposited.  According  to  Wilson  and  Nuttall,  this 
Plover  has  often  in  the  temperate  parts  of  the  United  States  two 
broods  in  a  season,  though  it  has  only  one  in  Massachusetts,  where 
their  nests  are  of  rare  occurrence.  During  the  summer  both  young 
and  old  feed  much  upon  various  kinds  of  berries,  particularly  those 
of  the  early  bramble,  called  dew-berries,  and  their  flesh  is  then  highly 
esteemed.  About  the  last  week  in  August  they  repair  with  their 
young  to  the  borders  of  the  sea-coast,  where  they  assemble  in  great 
numbers,  feeding  on  small  shell-fish,  shrimps,  and  other  small  marine 
animals.  Grasshoppers  and  other  insects  that  abound  in  the  fields 
are  also  eaten  by  them.  "They  are,"  says  Nuttall,  "  extremely  shy 
and  watchful,  uttering  a  loud  rather  plaintive  whistling  note  as  they 
fly  high  and  circling  in  the  air,  and  are  so  often  noisy,  particularly  in 
the  breeding  season,  as  to  have  acquired  among  many  of  the  gunners 
along  the  coast  the  name  of  the  Black-Bellied  Killdeer.  They  usually 
linger  round  the  sea-coast  in  the  Middle  States  till  the  commencement 
of  November,  when  the  frosts  beginning  sensibly  to  diminish  their 
prospect  of  subsistence,  they  instinctively  move  off  towards  the  south, 
proceeding  probably  at  this  time  under  the  shade  of  twilight,  as  moving 
flocks  are  nowhere,  a?  far  as  I  can  learn,  seen  by  day.  About  the 
middle  of  September,  in  the  marshes  of  Chelsea  (Mass.)  contiguous 
to  the  beach,  they  sometimes  assemble  at  daybreak  in  flocks  of  more 
than  a  thousand  individuals  together,  and  soon  after  disperse  them- 
selves in  companies  on  the  shores,  to  feed  upon  the  small  shell-fish 
and  marine  insects  (Crustacea).  This  crowding  instinct  takes  place 
a  short  time  previous  to  their  general  migration  southward."  ('  Manual 
of  the  Ornithology  of  the  United  States  and  Canada.') 

The  Gray  Plover  is  found  in  all  the  temperate  countries  of  Europe. 
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More  abundant  in  France  than  in  Germany ;  rare  in  Switzerland  ; 
common  enough  in  the  islands  and  on  the  coasts  of  Holland.  Abun- 
dant in  summer  in  the  regions  of  the  Arctic  Circle  and  of  Oriental 
climates,  where  it  breeds.  M.  Cantraine  killed  a  young  one  in  the 
Strait  of  Boniface.  (Temm.)  Dr.  Von  Siebold  and  M.  Burger  saw  it 
in  Japan,  and  M.  Temminck  states  that  ho  has  seen  individuals  from 
that  locality  in  both  summer  and  winter  plumage.  Sir  John  Richard- 
son, who  notices  it  as  the  Toolee-areeoo,  or  Tooglee-aiah,  of  the 
Esquimaux,  says  that  it  is  observed  in  the  Fur  Countries  in  similar 
places  to  those  frequented  by  the  Golden  Plover,  though  it  is  not 
equally  common,  and  that  it  breeds  in  open  grounds  from  Penn- 
sylvania to  the  northern  extremity  of  the  continent.  He  describes  a 
specimen  killed  at  Hudson's  Bay  (lat.  57°)  in  August  1822.  Captain 
James  Ross,  in  the  Appendix  to  Sir  John  Ross's  'Last  Voyage,' 
observes  that  it  was  more  rarely  met  with  than  the  Golden  Plover, 
but  was  found  breeding  near  the  margins  of  the  marshes  immediately 
to  the  south-west  of  Fury  Point  in  considerable  numbers.  Some 
specimens  were  also  obtained  near  Felix  Harbour.  It  is  met  with  m 
Egypt,  and  upon  the  confines  of  Asia,  in  Siberia,  &c.  (Selby.)  Th„ 
last-quoted  author  states  that  in  Britain  there  are  a  few  stations 
on  the  coast  of  Northumberland  where  it  is  found  during  the  whole 
winter,  but  only  in  families  or  small  flocks.  It  generally  arrives  about 
the  middle  of  September,  sometimes  even  earlier,  he  adds,  at  which 
time  several  of  the  old  birds  still  retain  a  part  of  their  summer 
plumage.  In  the  month  of  May  they  go  northward.  Mr.  Gould  says 
that  they  appear  in  the  greatest  abundance  in  this  country  while 
performing  their  periodical  migrations  in  the  months  of  April  and 
May  along  the  coasts  of  Lincolnshire,  Norfolk,  Suffolk,  Essex,  and 
Kent.    ('  Birds  of  Europe.') 


Gray  Plover  or  Gray  Lapwing  (Squatarola  einerea). 
a,  Spring  plumage  ;  6,  Winter  plumage. 


Vanellus  (Briss.).  Bill  shorter  than  the  head,  straight,  slightly 
compressed,  the  points  of  both  mandibles  horny  and  hard.  Nasal 
groove  wide,  and  reaching  as  far  as  the  horny  tip.  Nostrils  basal, 
linear,  pierced  in  the  membrane  of  the  nasal  groove.  Legs  slender, 
with  the  lower  part  of  the  tibiso  naked.  Feet  4-toed,  three  before 
and  one  behind,  united  at  the  base  by  a  membrane ;  hind  toe  very 
short,  articulated  upon  the  tarsus.  Tarsi  reticulated.  Wings  ample, 
tuberculated,  or  spurred.    The  first  three  quill-feathers  notched  or 
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Biddenly  narrowed  towards  their  tips,  and  shorter  than  the  fourth 
\nd  fifth,  which  are  the  longest.  (Gould.) 

V.  cristatus  (Tringa  Vanellus,  Linn.),  the  Peewit,  or  Lapwing.  The 
jnale  in  winterplumage  has  the  occipital  feathers  very  long,  loose  barbed, 
and  curved  upwards.  Top  of.the  head,  crest,  front  of  the  neck  and  breast, 
glossy  black ;  upper  parts  deep  green  with  brilliant  reflections  ;  sides  of 
the  neck,  belly,  abdomen,  and  base  of  the  tail,  pure  white  ;  tail-feathers 
terminated  by  a  large  black  space,  with  the  exception  of  the  external 
feather ;  lower  coverts  ruddy,  bill  blacki=h  ;  feet  red-brown.  Length 
rather  more  than  12  inches.  The  female  has  the  black  of  the  throat 
and  breast  less  deep.  The  young  before  the  moult  have  the  occipital 
crest  shorter ;  some  blackish  colour  below  the  eyes ;  the  throat  varied 
with  black  and  ashy  brown ;  all  the  feathers  of  the  upper  and  lower 
parts  terminated  with  ochreous  yellow ;  feet  ashy-olive.  The  spring 
or  nuptial  plumage  is  scarcely  distinguishable  by  the  greater  bril- 
liancy of  the  reflections  on  the  back  and  wings,  and  by  the  deeper 
intensity  of  the  black  of  the  throat  and  breast.  The  crest  however 
is  longer,  and  the  colour  of  the  feet  bright  reddish. 


Head  and  foot  of  Peewit,  or  Lapwing  (Vanellus  cristatus). 


Accidental  Varieties. — Pure  white.  Yellowish  white  with  faint 
indications  of  the  deeper  colours.  One  or  other  part  of  the  body 
speckled  with  white  feathers.  (Temm.) 

This  species  is  Le  Vanneau  of  the  French ;  Paoncella  Commune  of 
the  Italians ;  Gehaiibte  Kiebiz  of  the  Germans ;  De  Kievit  of  the 
Netherlander ;  Peaseweep,  Peewit,  Bastard  Plover,  Lapwing,  and 
Wype,  of  the  British ;  Cornchwigel  of  the  Welsh.  It  is  also  the  Wipa, 
Kowipa,  and  Blsecka,  of  the  Swedes ;  Vibe  and  Kivit  of  the  Danes ; 
and,  according  to  Belon,  Af£  of  the  Greeks  (Aristot., 'Hist.  Anim.,' 
viii.  3) ;  Pavonzino  and  Parruchello  of  the  Italians;  and  in  some 
provinces  Dixhuit  and  Papechieu  of  the  French. 

The  habits  of  this  species  very  much  resemble  those  of  the  other 
Plovers,  and  the  arts  by  which  the  parents  try  to  lead  either  dog  or 
man  from  their  eggs  or  young  by  counterfeiting  the  gait  of  a  wounded 
bird,  &c,  are  as  well  if  not  better  known  as  the  stratagems  of  its 
congeners  on  the  like  occasions.  This  is  the  bird  which  furnishes  the 
plover's  eggs  of  the  London  market ;  and  those  who  rob  the  nest  are, 
it  is  said,  careful  not  to  take  all,  but  they  leave  one  or  two,  so  as  to 
induce  the  bird  to  go  on  laying,  which  she  generally  does  to  make  up 
her  number.  The  full  complement,  when  the  bird  is  not  robbed,  is 
generally  four,  and  they  are  olive-coloured,  spotted  and  blotched  with 
black.  That  part  of  the  egg  which  is  usually  called  the  white  (the 
albumen)  is  transparent  when  boiled,  and  has  somewhat  of  a  bluish 
tinge.  The  nest,  if  nest  it  may  be  called,  is  the  bare  earth.  It  haunts 
the  boi-ders  of  rivers,  lakes,  plains,  and  marshy  places,  and  is  generally 
to  be  found  near  the  sea-shore  in  the  winter.  This  part  of  its  habits 
well  agrees  with  those  described  as  proper  to  Aristotle's  Aix,  accord- 
ing to  the  reading  given  by  Belon.  This  elegant  bird  seems  to  have 
seen  as  much  esteemed  by  the  French  for  the  table  as  by  our  own 
;ountrymen.  In  the  '  Portraits  des  Oyseaux '  the  following  quatrain 
ppears  under  the  figure  of  the  bird  : — 

"  Voy  cy  dessus  le  portraict  du  Vaneau, 
Et  le  voyant,  pourras  ta  veue  paistre  ; 
Mais  si  tu  veulx  d'un  bon  morceau  repaistre 
II  y  a  peu  de  meillcurs  oyseaux  d'eau." 

In  the  'Northumberland  Household-Book,'  'Wypes'  are  charged 
it  one  penny  each,  and  they  are  among  the  birds  admitted  to  his 
ordship's  own  'mees.' 


The  Peewit  is  spread  over  the  whole  of  Europe,  and  is  particularly 
plentiful  in  Holland.  Mr.  Gould  states  that  he  has  seen  specimens  in 
collections  from  India  and  Africa.  It  is  noted  by  Messrs.  Dixon  and 
Ross  as  occurring  in  great  numbers  near  Erzeroom,  arriving  at  the 
end  of  March,  and  departing  at  the  end  of  November.  During  the 
summer  it  frequents  the  river  (Kara-Su,  or  northern  branch  of  the 
Euphrates),  but  on  its  arrival,  and  previous  to  its  departure,  it  is 
found  in  moist  fields.  The  native  name  is  Kiz-Coosh6o  (Maiden's 
Bird),  or  Kahmaum  Cooshoo  (Bath-Bird).  Vanellus  Keptuschlca,  and 
Charadrius  Morinellus  and  C.  minor  were  found  by  those  gentlemen  at 
the  same  locality.  (' Zool.  Proc.,'  1839.)  It  appears  in  the  'List  of 
Birds'  seen  in  Japan,  by  Dr.  Von  Siebold  and  M.  Burger;  and 
Temminck  states  that  individuals  from  that  locality  differ  in  nothing 
from  those  of  Europe. 


Peewit,  or  Lapwing  {Vanellus  cristatus). 

This  species  is  confined  to  the  Old  World  ;  but  Captain  P.  P.  King, 
R.N.,  has  described  a  second  species  from  the  Straits  of  Magalhaens. 
It  is  figured  in  the  '  Illustrations  of  Ornithology,'  under  the  name  of 
Squatarola  cincta. 

Philomachus,  the  Spur-Winged  Plover.  It  is  the  Philomachus 
spinosus  (Charadrius  spinosus,  Linn. ;  Pluvialk  Senegalensis  armata, 
Briss. ;  Pluvianus  spinosus,  Gould.) 


Spur-Winged  Plover  [Philomachus  spinosus). 


When  the  male  and  female  are  in  perfect  plumage  all  the  summit 
of  the  head  and  occiput,  throat,  front  of  the  neck,  breast,  sides,  quills, 
and  three-fourths  of  the  tail  are  black;  region  below  the  eyes,  lateral 
base  of  the  bill,  sides  of  the  neck,  nape,  long  feathers  on  the  sides, 
inside  of  the  wings,  the  whole  border  of  the  wing,  thighs,  abdomen, 
rump,  and  first  fourth  of  the  origin  of  the  tail,  pure  white ;  the  whole 
of  the  mantle,  quills  nearest  the  body,  as  well  as  all  the  coverts,  gray- 
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brown,  more  or  less  deep  or  umber-colour ;  two  lateral  feathers  of  the 
tail  terminated  with  white.    Length  10  to  11  inches. 

This  is  Le  Pluvier  a  Aigrette,  Le  Pluvier  Huppe  de  Perse,  and  the 
Pluvier  Arrne  du  Senegal,  of  Buffon  ;  Spur-Winged  and  Black-Breasted 
Indian  Plover  of  Latham. 

Little  or  nothing  is  known  of  the  habits  of  this  species,  with  the 
exception  of  what  we  learn  from  Dr.  Latham,  who  says  that  it  inhabits 
Russia,  and  is  frequent  near  Aleppo,  about  the  river  Coie.  "  The  Spur- 
Winged  Plovers,"  says  he,  "are  very  numerous  and  exceedingly  noisy, 
have  a  hasty  and  continual  movement  of  the  head  and  neck,  drawing 
them  up  briskly,  and  then  stretching  them  quickly  forward,  almost  as 
if  they  were  making  hasty  and  eager  bows." 

M.  Temminck  gives  Egypt  and  Senegal  as  the  habitat  of  this  bird, 
and  says  that  it  shows  itself  accidentally  in  Italy,  but  is  said  to  be 
more  common  in  the  islands  of  the  Grecian  Archipelago.  In  Greece, 
he  adds,  great  numbers  are  found ;  and  Professor  Nordmann  killed 
one  in  Russia. 

Charadrius  (Linn.).  Bill  slender,  straight,  compressed,  shorter 
than  the  head  ;  nasal  furrow  prolonged  more  than  two-thirds ;  man- 
dibles enlarged  towards  the  tip.  Nostrils  basal,  jagged,  cleft  longi- 
tudinally in  the  middle  of  a  large  membrane  which  covers  the  nasal 
fossa.  Toes  three,  directed  forwards,  the  external  united  to  the 
middle  one  by  a  short  membrane ;  the  inner  toe  free.  Tail  square 
or  slightly  rounded.  Wings  moderate,  first  quill-feather  longest. 
(Gould.) 


Head  and  foot  of  Golden  Plover  {Charadrius pluvialis), 

C.  pluvialis  (Linn.),  the  Golden  Plover.  The  old  male  in  winter 
plumage  has  the  top  of  the  head,  as  well  as  all  the  upper  parts  of 
the  body,  wings,  and  tail,  sooty  black,  marked  with  large  spots  of 
golden  yellow,  disposed  on  the  borders  of  the  barbs  of  the  feathers  ; 
sides  of  the  head,  neck,  and  breast  varied  with  ashy  brown  and 
yellowish  spots ;  throat  and  lower  parts  white ;  quills  black,  shafts 
white  towards  the  end ;  bill  blackish ;  feet  deep  ash-colour ;  iris 
brown.    Length  rather  more  than  10  inches. 

The  young  of  the  year  have  the  upper  parts  ashy  black  with  spots 
of  yellowish  ash.  (Temm.) 

In  this  garb  the  birds  are,  according  to  Temminck,  C.  pluvialis, 
Gmel. ;  C.  awatus,  Suckow  ;  Le  Pluvier  Dore",  Buff. ;  Golden  or  Green 
Plover,  Lath ;  Goldregenpfeifer,  Bechst. ;  Piviere  Dorato,  of  the  '  Stor. 
degl.  Ucc.' ;  Goud  Plevier,  Sepp. 

The  old  male  and  female  in  summer  or  nuptial  plumage  have  the 
upper  parts  deep  black  ;  over  all  the  borders  of  the  feathers  are  dis- 
posed small  spots  of  a  very  bright  golden  yellow ;  front  and  space 
above  the  eyes  pure  white ;  lateral  parts  of  the  neck  white  also,  but 
varied  with  great  black  and  yellow  spots ;  throat,  front  of  the  neck, 
and  all  the  other  lower  parts,  deep  black. 

White  and  black  mingled  are  often  seen  on  the  lower  parts  of  the 
feathers  during  the  moult.  This  livery  is  always  to  be  seen  on  the 
young  birds,  even  after  their  first  spring  moult.  (Temm.) 

In  this  state  the  bird  is,  according  to  M.  Temminck,  C.  apricarius, 
Gmel. ;  Le  P.uvier  Dord  h  Gorge  Noire,  Buff. ;  Alwargrim  Plover, 
Lath. 

In  the  fourth  part  of  his  '  Manuel,'  M.  Temminck  adds  the  following 
synonyms :  —  C.  auratus,  Naum. ;  Der  Platkopfige,  Hochsternige, 
Mittlere,  und  Hochkopfige  Goldregenpfeifer,  Brehm. ;  Brockfogel, 
Nils. ;  and  Ploiere,  Savi. 

This  species  is  also  Le  Pluvier  Guillemot  of  Belon  (who  says  that 
it  is  named  Pluvier,  "pour  ce  qu'on  le  prendmieux  en  temps  pluvieux 
qu'en  nulle  autre  saison,"  and  he  gives  an  amusing  account  of  the 
mode  of  taking  these  birds  by  the  peasants) ;  Der  Rechte  Brachvogel 
of  the  Germans ;  Hawk's  Eyes  of  the  Hudson's  Bay  residents  (?)  ; 
Cwttyn  yr  aur  of  the  ancient  British. 

Mr.  Selby  gives  a  most  correct  and  interesting  account  of  the  habits 
of  the  bird  in  this  country  : — "  About  the  end  of  May  or  beginning  of 
June  the  females  begin  to  lay,  making  but  a  little  artificial  nest,  a  small 
depression  in  the  ground  amidst  the  heath  being  generally  taken 
advantage  of,  and  lined  with  a  few  dry  fibres  and  stems  of  grass. 
The  eggs  are  four  in  number,  rather  larger  than  those  of  the  lapwing, 
of  a  cream-yellow  inclining  to  oil-green,  with  large  irregular  confluent 
blotches  or  spots  of  deep  umber-brown.  The  young,  when  excluded, 
are  covered  with  a  beautiful  particoloured  down  of  bright  king's 
yellow  and  brown.  They  quit  the  nest  as  soon  as  hatched,  and  follow 
their  parents  till  able  to  fly  and  support  themselves,  which  is  in  the 


course  of  a  month  or  five  weeks.  The  old  birds  display  great  anxiety 
in  protecting  their  young  brood,  using  various  stratagems  to  divert 
the  attention  of  an  enemy ;  among  others,  that  of  tumbling  over,  as 
if  unable  to  fly,,  or  feiguing  lameness,  is  most  frequent,  and  appears 
indeed  to  be  the  instinctive  resort  of  those  birds  that  construct  the 
nest  and  rear  their  young  on  the  ground.  When  aware  of  an  intruder 
near,  the  female  invariably  runs  to  some  distance  from  her  nest  before 
she  takes  wing,  a  manoeuvre  tending  to  conceal  its  true  situation  :  and 
the  discovery  of  it  is  rendered  still  more  difficult  by  the  colour  and 
markings  of  the  eggs  assimilating  so  closely  to  that  of  the  ground  and 
surrounding  herbage.  The  usual  call-note  of  the  Plover  is  a  plaintive 
monotonous  whistle,  by  imitating  which  it  may  frequently  be  enticed 
within  a  very  short  distance.  In  the  breeding  season  a  more  varied 
call  is  used,  during  which  it  flies  at  a  great  elevation,  and  continues 
soaring  round  for  a  considerable  time.  Towards  the  end  of  August 
these  birds  begin  to  leave  the  moors  (having  there  congregated  in 
large  flocks),  and  descend  to  the  fallows  and  the  newly-sown  wheat- 
fields,  where  an  abundance  of  their  favourite  food  can  be  readily 
obtained.  At  this  season  they  30on  become  very  fat,  and  are  excellent 
at  the  table,  their  flesh  not  being  inferior  in  flavour  to  that  of  the 
Woodcock  or  any  of  our  most  esteemed  sorts  of  game.  In  these 
haunts  they  continue  till  severe  weather  approaches,  when  they  either 
move  nearer  to  the  coast  or  migrate  to  the  southern  parts  of  the 
kingdom.  They  fly  with  strength  and  swiftness,  and  if  disturbed, 
when  in  large  flocks,  generally  perform  many  aerial  evolutions  and 
rapid  wheelings  before  they  again  settle  on  the  ground.  The  Golden 
Plover  is  a  nocturnal  feeder,  and  during  the  day  is  commonly  seen 
squatted  upon  the  ground  or  standing  asleep,  with  the  head  drawn 
down  between  the  shoulders.  Its  food  consists  of  earth-worms,  slugs, 
insects,  and  their  larva?,  particularly  those  of  the  Lepidopterous  tribe, 
many  rare  species  of  which  I  have,  upon  dissection,  found  in  their 
stomachs  and  gullet  during  the  summer  season.  It  runs  very  fast, 
and,  when  wounded,  is  difficult  to  be  caught  without  the  aid  of 
a  dog." 


Golden  Plover  (Charairitt*  pluvialis.) 
a,  Summer  dress ;  b,  Winter  dress. 

This  species  has  been  always  considered,  and  most  justly,  a  delicioU6 
dish.  It  figures  in  the  old  bills  of  fare  accordingly.  Thus  in  the 
account  of  Sir  John  Nevile,  of  Chete  Knight,  of  the  viands,  &c.,  used 
at.  the  marriage  of  his  son-in-law  Roger  Rockley  and  his  daughter 
Elizabeth  Nevile,  the  14th  of  January,  in  the  seventeenth  year  "  of 
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the  reigne  of  our  soveraigne  lord  king  Henry  VIII.,"  we  find  in  the 
second  course,  "Item,  plover,  8  of  a  dish,"  and  among  the  charges, 
"  Item,  in  plover,  3  doz.,  5s."  In  the  charge  of  the  said  Sir  John 
Nevile,  at  Lammas  Assizes,  twentieth  of  Henry  VIII.,  we  also  find 
"Item,  6  doz.  plovers,  12s."  Four  hundred  plovers  appear  among 
"  the  goodly  provision  "  at  the  intronization  of  George  Nevell,  arch- 
bishop of  York,  in  the  reign  of  Edward  IV.  Drayton,  in  his  '  Poly- 
albion,'  makes  Lyndsey  boast  that  her  "fowle  more  ayrle  are"  than 
those  of  Holland  (Lincolnshire)  ; 

"  And  make  fine  spirits  and  blood  ; 
For  neere  this  batning  isle,  in  me  is  to  be  seene, 
More  than  on  any  earth,  the  plover  grey  and  greene." 

There  is  evidence  of  the  presence  of  the  Golden  Plover  in  each  of 
the  four  quarters  of  the  globe.  Mr.  Gould  indeed,  in  his  observations 
on  the  geographical  distribution  of  the  species  collected  by  Mr.  Keith 
Abbot  in  the  neighbourhood  of  Trebizond,  notices  the  bird  as  inhabit- 
ing Europe,  and  the  adjoining  portions  of  Africa  and  Asia,  but  not 
America.  ('Zool.  Proc.,'  1834.)  Now  Temminck  expressly  says  that 
the  species  is  the  same  in  America  and  Asia.  Sabine  also  (Parry's 
;  First  Voyage')  makes  Wilson's  C.  apricarius  and  the  Golden  Plover 
identical,  and  states  that  it  breeds  in  the  swampy  parts  of  the  North 
Georgian  Islands  in  considerable  abundance.  Richardson  states  that 
the  breeding-quarters  of  this  well-known  bird  are  the  Barren  Grounds 
and  the  coasts  and  islands  of  the  Arctic  Sea.  "  It  hatches,"  he  says, 
"  early  in  June,  and  retires  southward  in  August.  Numbers  linger  on 
the  muddy  shores  of  Hudson's  Bay  and  on  the  sandy  beaches  of  rivers 
and  lakes  in  the  interior  until  the  hard  frosts  of  September  and 
October  drive  them  away.  At  this  period  they  are  very  fat,  and  are 
highly  prized  by  the  epicures  of  the  Fur  Countries.  They  make  but  a 
short  stay  in  Pennsylvania,  and  are  said  to  winter  beyond  the  United 
States."    ('  Fauna  Boreali-Americana.') 

Captain  Sir  James  Ross,  R.N.,  notices  it  as  abundant  during  the 
breeding  season  in  most  parts  of  the  arctic  regions,  and  he  found  them 
plentifully  in  the  neighbourhood  of  Felix  Harbour,  feeding  in  the 
marshes  in  company  with  C.  semipalmatus  (American  Ring-Plover). 
(Sir  John  Ross's  '  Second  Voyage.')  Nuttall  remarks  that  the  bird  is, 
according  to  the  season  of  the  year,  met  with  in  almost  every  part  of 
the  world,  particularly  in  Asia  and  Europe,  from  Kamtchatka  to 
China,  as  well  aa  in  the  South  Sea  Islands,  and  from  Arctic  America, 
where  it  breeds,  to  the  Falkland  Islands.  The  Prince  of  Canino 
('Birds  of  Europe  and  North  America')  appears,  on  the  other  hand, 
to  agree  with  Mr.  Gould,  for  the  Prince  makes  the  American  analogue 
of  C.  pluvialis,  Linn.,  C.  Virginiacus,  Borkh.  (C.  pluvialis,  Wils.) ;  and 
Colonel  Sykes  notes  it  among  the  birds  of  the  Deccan,  and  as  identical 
with  Javanese  specimens,  smaller  indeed  than  one  North  American 
specimen  and  two  English  specimens  in  the  British  Museum,  but 
absolutely  identical  with  other  British  specimens.  He  says  that  it  is 
rare  in  the  Deccan,  and  appears  only  in  the  cold  weather.  In  the 
stomach  he  found  beetles,  land-insects,  and  coarse  sand.  ('Zool. 
Proc.,'  1832.)'  It  appears  among  the  list  of  birds  seen  in  Japan  by 
Dr.  Von  Siebold  and  M.  Burger ;  and  Temminck  states  that  those 
killed  there  did  not  differ  essentially  from  those  of  Europe.  Mr. 
Selby  allows  a  wide  geographical  range  to  it,  though  not  to  the  extent 
supposed  by  many  naturalists,  the  birds  which  have  been  considered 
by  them  as  belonging  to  this  species  being  of  a  different  one,  namely, 
C.  marmoratus  of  Wagler.  Instead  therefore  of  extending  the  range 
of  the  Golden  Plover  to  America,  Australia,  and  other  parts  of 
the  southern  hemisphere,  he  feels  inclined  to  limit  it  to  Europe, 
Northern  Asia,  and  some  few  districts  in  the  north  of  Africa.  ('  British 
Ornithology.') 

C.  Morinellus,  Linn.,  the  Dotterel.  It  is  Eudromias  Morinella,  Boie  ; 
E.  Morinella  montana  et  stolida,  Brehm,  according  to  Temminck. 

This  bird  in  its  winter  plumage  has  the  top  of  the  head  and  occiput 
blackish-ash ;  large  eyebrows  of  reddish-white  uniting  on  the  occiput ; 
face  white,  dotted  with  black ;  upper  parts  blackish-ash  tinged  with 
greenish,  all  the  feathers  of  those  parts  framed  as  it  were  with  ruddy 
colour ;  breast  and  sides  reddish-ash ;  the  large  patch  on  the  breast 
and  the  middle  of  the  belly  pure  white ;  shaft  of  the  first  quill  white, 
except  towards  the  end,  tail  terminated  with  white ;  bill  black ;  iris 
brown ;  feet  greenish-ash.    Length  more  than  8  inches. 

The  young  have  the  tints  more  ashy ;  top  of  the  head  reddish  or 
rusty,  varied  with  longitudinal  spots  ;  the  ruddy  colour  which  frames 
as  it  were  the  feathers  of  the  upper  parts  less  vivid  ;  tail  terminated 
with  bright  ruddy. 

In  their  summer  or  nuptial  plumage  the  very  old  male  has  the  face 
and  eyebrows  very  pure  white;  summit  of  the  head  and  occiput 
blackish ;  nape  and  sides  of  the  neck  ashy ;  feathers  of  the  mantle  and 
wings  bordered  with  very  deep  ruddy ;  on  the  breast  a  narrow  brown 
band,  succeeded  by  a  large  white  cincture  ;  part  below  the  breast  and 
sides  very  bright  ruddy ;  middle  of  the  belly  deep  black ;  abdomen 
reddish-white.  The  female  is  of  a  ruddy  colour  on  the  sides  often 
clouded  with  ash-colour ;  black  spot  of  the  middle  of  the  belly  less 
apparent  than  in  the  male,  or  varied  with  white  feathers. 

This  is  the  Pluvier  Guignard  and  Pluvier  Solitaire  of  the  French  ; 
Piviere  de  Corrione  and  Piviere  Tortolino  of  the  Italians ;  Der  Dumme 
Regenpfeifer  of  the  Germans  ;  Dotterel,  Dotterell,  and  Dottrell  of  the 
British,  and  Hullan  of  the  "Welsh. 
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Drayton  sings,  of  this  bird — 

"  The  Dotterell,  which  we  think  a  very  dainty  dish, 
Whose  taking  makes  such  sport  as  man  no  more  can  wish  j 
For  as  you  creepe,  or  cowre,  or  lye,  or  stoupe,  or  goe, 
So  marking  you  (with  care)  the  apish  bird  doth  doe, 
And  acting  everything,  doth  never  mark  the  net, 
Till  he  be  in  the  snare  which  men  for  him  have  set." 
Poets  have  a  right  to  a  little  licence,  and  in  many  of  the  older  prose 
writers  a  similar  account  of  the  silly  mimicry  of  the  bird  is  given. 
"  The  Dotterel,"  says  Mr.  Selby,  "has  always  been  considered  a  stupid 
bird,  but  for  what  reason  I  cannot  conceive.  I  allow  that,  on  its  fir,,t 
arrival,  it  shows  but  little  fear  of  man,  but  this,  I  apprehend,  arises 
more  from  inexperience  of  persecution  in  its  native  wilds  than  from 
any  other  cause,  and  which  appears  evident  from  the  birds,  when 
harassed  and  repeatedly  fired  at,  soon  becoming  too  cautious  to  admit 
of  near  approach  any  longer.  Their  habits  also  contribute  to  render 
them  unwary,  for  being  nocturnal  feeders  (like  many  others  of  the 
Charadriadce),  they  are  at  rest  and  asleep  during  the  greater  part  of 
the  day,  in  which  state  also  the  Golden  Plover  (a  wary  bird  when 
roused)  will  frequently  admit  of  a  close  approach.  As  to  the  story  of 
the  Dotterel  mimicking  the  actions  of  the  fowler,  by  stretching  out  its 
leg,  wing,  or  head,  when  he  sets  the  example,  it,  without  doubt,  arose 
from  the  motions  that  they  as  well  as  other  birds  usually  and  most 
naturally  make  when  roused  from  a  state  of  repose ;  and  which  every 
one  who  attends  to  the  habits  of  the  feathered  race  must  (in  flocks  of 
gulls,  plovers,  tringas,  &c.)  have  frequently  observed."  The  food  con- 
sists principally  of  insects,  slugs,  and  worms.  For  a  long  time  it  was 
doubted  whether  the  Dotterel  bred  in  this  country,  but  these  doubts 
are  now  removed,  as  the  reader  will  find  in  the  next  paragraph.  The 
rude  nest  is  formed  of  lichens  or  moss,  and  the  three  or  four  lustreless 
olive-coloured  eggs  are  sprinkled  with  large  dots  and  numerous  spots 
of  deep  brown-olive. 

Mr.  Selby  notices  the  Dotterel  as  particularly  abundant  in  Northern 
Asia  and  the  eastern  parts  of  Europe,  and  as  inhabiting  Siberia  and 
the  vast  steppes  of  Tartary,  frequently  living  in  the  vicinity  of  the 
salt  lakes  and  marshes  of  that  open  region.  He  adds,  that  it  is  also 
found,  during  its  winter  migration,  in  Italy  and  Spain,  and  that  the 
great  body  of  these  birds  retires  to  the  high  latitudes  of  Northern 
Asia,  Russia,  and  Lapland  Alps  to  breed ;  but  the  flocks  which 
pass  along  the  eastern  coast  of  our  island  are  supposed  to  limit 
their  flight  to  the  upland  districts  and  mountains  of  Sweden  and 
Norway.  Temminck  states  that  it  breeds  in  the  north  of  Russia  ; 
also  in  Norway  on  the  great  bare  plateaux  of  the  mountains,  and  in 
no  great  number  on  the  high  mountains  of  Bohemia  and  Silesia  at  an 
elevation  of  from  4500  to  4800  feet.  In  this  country,  Sussex,  Hamp- 
shire, Wiltshire,  Berkshire,  Cambridgeshire,  Lincolnshire,  Derbyshire, 
Yorkshire,  and  Northumberland  possess  it.  Dr.  Latham  states  that 
in  the  elevated  district  of  Braemar,  Aberdeenshire,  these  birds  hatch 
their  young  on  dry  mossy  ground  near  to  and  on  the  very  summits  of 
the  highest  parts,  sometimes  in  the  tufts  of  little. short  heather  or 
moss.  The  female  sits  three  weeks,  and  the  young  appear  about  the 
middle  of  July.  Mr.  Yarrell  exhibited  eggs  of  this  bird,  belonging  to 
Mr.  Heysham,  of  Carlisle,  obtained  on  Skiddaw  in  the  summer  of  1835. 
Several  pairs  were  breeding  in  the  same  locality.  ('  Zool.  Proc.,'  1836.) 
Mr.  Gould  ('  Birds  of  Europe ')  says,  "  The  eggs  of  these  birds  are  so 
difficult  to  obtain,  that  we  only  know  one  collector  who  possesses 
them.  They  are  one  inch  eight  lines  long,  by  one  inch  two  lines  and 
a  half  in  breadth,  light  olive-brown  blotched" and  spotted  with  black  : 
these  specimens  were  procured  from  the  Grampian  Hills." 


Dotterel  (Charadrius  MorineUus),  in  nuptial  plumage. 
They  are  excellent  for  the  table  when  in  season.  Numbers  are 
shot  near  Cambridge  and  Royston  during  their  spring  migration. 
We  find  '  Dotrels '  charged  at  one  penny  each,  a  considerable  sum  in 
those  days,  in  the  'Northumberland  Household-Book,' and  enume- 
rated among  the  birds  admitted  to  the  high  (his  lordship's)  tab.'e. 
They  now  find  a  ready  sale  in  the  London  market  at  about  six  shillings 
a  couple. 
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C.  hiaticula,  the  Ringed  Plover,  Ring-Dotterel,  Grand  Pluvier  h, 
Collier  of  Temminck.  It  is  found  throughout  the  year  on  most  of  the 
shores  of  the  British  Islands,  and  is  even  more  numerous  on  our  own 
shores  in  winter  than  it  is  in  summer. 

C.  Cantianus,  the  Kentish  Plover,  Pluvier  a  Collier  Interrompu, 
Temminck.  This  bird  was  first  obtained  at  Sandwich  in  Kent,  and 
named  by  Dr.  Latham  in  his  '  General  Synopsis  of  Birds.'  Dr.  Plom- 
ley  of  Maidstone  states  that  it  is  very  numerous  in  Romney  Marsh  at 
the  present  time.  It  arrives  in  April,  breeds  on  the  shingle,  and 
departs  in  August.    (Yarrell,  '  British  Birds,'  vol.  ii.) 

C.  minor,  the  Little  Ringed  Plover,  or  the  Little  Ring-Dotterel, 
Petit  Pluvier  a  Collier,  Temminck.  Although  on  the  continent  of 
Europe  by  no  means  a  rare  bird,  it  has  been  obtained  very  rarely  in 
England. 

Mcematopus.  Bill  long,  strong,  compressed  ;  point  very  much  com- 
pressed, chisel-like.  Nostrils  lateral,  longitudinally  slit  in  the  groove 
of  the  bill.  Feet  strong,  muscular ;  three  toes  directed  forwards, 
middle  toe  united  to  the  external  one,  up  to  the  first  joint,  by  a 
membrane,  and  to  the  internal  toe  by  a  small  rudiment ;  toes  bor- 
dered with  the  rudiment  of  a  membrane.  Wings  moderate,  the  first 
quill  longest. 

Habits  of  the  Genus. — The  species  live  along  the  sea-shore,  on  the 
beach  or  sands ;  following  the  retreat  of  the  waves,  to  gather  such 
crustaceous  or  marine  animals  as  they  wash  up.  They  assemble  in 
great  flocks  for  their  migrations,  but  live  solitarily  during  the  time  of 
pairing  and  incubation.  Their  nests  are  made  in  the  herbage  and  in 
the  marshy  meadows  near  the  sea,  and  they  both  run  and  fly  with 
rapidity.  Their  cry  is  shrill  and  resounding.  They  moult  twice,  in 
autumn  and  spring,  but  the  colours  of  the  plumage  scarcely  change  at 
all  at  those  periods ;  the  only  marked  difference  observed  at  this 
change  of  plumage  exists  in  the  absence  or  presence  of  the  white 
gorget.    There  is  no  difference  in  the  sexes.  (Temm.) 

H.  ostralegus  (Linn.),  the  Oyster-Catcher.  The  male  and  female  in 
winter  plumage  have  the  head,  nape,  upper  part  of  the  breast,  back, 
wings,  and  extremity  of  the  tail,  deep  black ;  a  very  marked  gorget 
under  the  throat ;  ramp,  origin  of  caudal  feathers  and  quills, 
transverse  band  on  the  wings,  as  well  as  all  the  lower  parts,  pure 
white  ;  bill  and  naked  circle  round  the  eyes  very  bright  orange  ;  iris 
crimson  ;  feet  obscure  red. 

The  young  of  the  year  have  the  black  of  the  plumage  clouded  and 
bordered  with  brown  ;  the  white  dirty  ;  bill  and  naked  circle  of  the 
eyes  blackish-brown  ;  iris  brown  ;  feet  livid  gray. 

The  summer  or  nuptial  plumage  has  all  the  upper  parts  of  the  front 
of  the  neck  of  the  same  black  as  the  wings,  which  black  is  more  lus- 
trous and  with  reflections.  (Temm.) 

This  is  L'Huitrier,  Pie  de  Mer,  and  Becasse  de  Mer,  of  the  French ; 
Beccaccia  di  Mare  of  the  Italians  ;  Marspitt  and  Strandskjura  of  the 
Swedes ;  Tialldur  (fern.  Tilldra)  of  the  Icelanders  ;  Kielder  of  the 
Feroe  Islanders  ;  Tield,  Kield,  Glib,  aud  Strand-Ski  ure,  of  the  Norwe- 
gians ;  Strand-Skade  of  the  Danes  ;  Geschackte  Austernfischer  of  the 
Germans ;  Scholackster  of  the  Netherlander ;  Oyster-Catcher  and 
Sea-Pie  of  the  British  ;  and  Piogen  y  Mor  of  the  Welsh. 

It  is  common  in  Denmark,  Sweden,  and  Norway,  Russia,  Siberia, 
and  extending  to  Kamtchatka ;  the  British  Islands  (where  it  is  indi- 
genous, and  breeds),  from  the  Scilly  Isles  to  Shetland;  common 
and  resident  in  Ireland.  Temminck  states  that  this  species  also  lives 
in  North  America,  but  that  the  Oyster-Catcher  of  Brazil  and  the 
whole  of  South  America  forms  a  distinct  race.  He  adds  that  it  also 
inhabits  Japan.  The  Prince  of  Canino,  in  his  'Birds  of  Europe  and 
North  America,'  however  does  not  include  it  among  the  North 
American  birds,  but  places  opposite  to  it  (in  the  American  columit) 
Hcemafopus  palliatus,  Temm.  (//.  ostralegus,  Wils. ;  //.  Brasiliensis. 
Licht.). 


Oyster-Catcher,  or  Sea-Pie  {Hamatopus  ostralegus). 
It  feeds  upon  small  crustaceans,  &c.  and  bivalve  mollusks,  which 
last  its  powerful  bill  and  frame  well  enable  it  to  open,  so  as  to  get  at 
the  contents.    It  will  frequently  wade  far  out,  and  trust  to  swimming 
back  for  its  return.    Their  four  eggs,  of  a  bright  hue,  inclining  to  olive 


or  yellowish  stone-colour,  spotted  with  ash-gray  or  dark  brown,  or 
blackish,  are  deposited  in  a  shallow  hole,  scratched  in  the  gravel  or 
sand,  and  sometimes  among  the  shingles  of  the  beach,  but  most  fre- 
quently among  the  herbage  of  marshy  places  near  the  sea.  It  can 
hardly  be  said  to  make  a  nest.  Time  of  incubation  three  weeks. 
Young  when  first  hatched  covered  with  down  of  a  brownish-gray 
colour.  It  is  sometimes  seen  far  up  rivers  and  inland,  where  it  feeds 
on  earth-worms,  &c,  and  fresh-water  insects  and  mollusks.  Easily 
domesticated  in  poultry-yards.  Several  used  to  be  kept  upon  the 
grass  .in  front  of  the  Pavilion  at  Brighton,  and  there  are  some  in  the 
Gardens  of  the  Zoological  Society  in  the  Regent's  Park. 

Strepsilaa  (111.).  Bill  moderate,  hard  at  the  point,  strong,  straight, 
of  an  elongated  conical  shape,  slightly  curved  upwards ;  arete  flat- 
tened ;  point  straight,  truncated.  Nostrils  basal,  lateral,  long,  half- 
closed  by  a  membrane,  pierced  through  and  through.  Feet  moderate  ; 
not  much  nakedness  above  the  knee ;  three  toes  before  and  one 
behind ;  the  three  anterior  toes  united  at  the  base  by  a  very  short 
membrane;  the  posterior  toe  articulated  upon  the  tarsus.  Wings 
acuminate ;  the  first  quill  the  longest.  (Temm.) 

S.  interpres  (Cinclus  interpret,  G.  R.  Gray),  the  Turnstone.  The  very 
old  male  has  the  front  space  between  the  bill  and  the  eye,  a  large 
collar  on  the  nape,  a  part  of  the  back,  a  longitudinal  band  and  another 
transversal  one  upon  the  wing,  upper  coverts  of  the  tail,  middle  of 
the  breast,  as  well  as  the  other  lower  parts,  all  of  pure  white ;  deep- 
black  takes  the  shape  of  a  narrow  frontal  band,  which,  passing  before 
the  eyes,  is  dilated  below,  where  on  one  side  it  is  directed  on  the 
lower  jaw,  and  on  the  other  dilating  itself  anew  on  the  sides  of  the 
neck,  it  surrounds  the  throat,  and  forms  a  wide  plastron  in  front  of 
the  neck  and  on  the  sides  of  the  breast ;  top  of  the  head  reddish- 
white,  striped  longitudinally  with  black ;  upper  part  of  the  back, 
scapulars,  and  coverts  of  the  wing  bright  chestnut  red,  sprinkled 
irregularly  with  large  black  spots  ;  a  large  brown  band  on  the  rump  ; 
lateral  quill  of  the  tail  pure  white ;  bill  and  iris  black  ;  feet  orange- 
yellow.  Length  8  inches  and  2  or  3  lines.  The  female  differs  only 
in  having  the  shades  less  pure  and  the  black  less  deep. 

In  this  state  of  plumage  the  bird  is  Tringa  interpres  of  Gmelin ; 
Morinella  collaris,  Meyer ;  Turnstone  or  Sea-Dotterel  of  Edwards. 

The  young  of  the  year  have  no  trace  of  black  nor  of  red  chestnut. 
Head  and  nape  of  ashy-brown  striped  with  deep-brown  ;  white  spots 
on  the  sides  of  the  head  and  neck  ;  throat  and  front  of  the  neck 
whitish ;  feathers  of  the  sides  of  the  breast  deep  brown,  terminated 
with  whitish ;  the  other  lower  parts  and  the  back  pure  white  ;  upper 
part  of  the  back,  scapulars,  and  coverts  of  the  wings  deep  brown ; 
all  the  feathers  surrounded  by  a  wide  yellowish  border ;  transverse 
band  of  the  rump  deep  brown  bordered  with  ruddy  ;  feet  yellowish- 
red.  The  black  and  white  more  regularly  defined,  in  proportion  as 
the  bird  advances  in  age. 

In  this  plumage  the  bird  is  Tringa  Morinella,  Linn. ;  Tringa  interpres 
Morinella,  Gmel. ;  Arenaria  cinerea,  Briss. ;  the  Turnstone,  Pennant. 

The  young  at  the  age  of  a  year  have  the  large  plastron,  or  collar 
on  the  front  of  the  neck  and  on  the  sides  of  the  breast,  marked  out 
with  black  feathers,  terminated  by  a  narrow  whitish  border ;  summit 
of  the  head  and  nape  brown,  spotted  with  blackish-brown ;  back, 
scapulars,  and  coverts  of  the  wings  black,  all  the  feathers  surrounded 


Turnstone  [Slrepsilas  interpres). 
by  a  ruddy  border;  a  great  black  spot  on  the  lateral  tail-feather;  tho 
rest  as  in  the  adults.  (Temm.) 

This  is  the  Voltapietre  of  Savi ;  Steinwalzer  of  Brehm  ;  and  Huttan 
y  Mor  of  the  Welsh. 

Geographical  Distribution. — Very  wide.  Nova  Zembla.  Green 
land,  Winter  Island,  Felix  Harbour,  the  coast  between  Victoria 
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Harbour  and  Fury  Point — about  the  middle  and  end  of  June. 
Shores  of  Hudson's  Bay  and  of  the  Arctic  Sea  up  to  the  75th 
parallel,  where  it  breeds  in  J une,  quitting  in  September,  halting  in 
October  on  the  shores  of  the  Delaware,  and  proceeding  farther  south 
on  the  setting  in  of  cold  weather.  The  United  States.  The  straits 
of  Magellan.  Cape  of  Good  Hope.  Japan,  Sunda,  the  Molucca 
Islands,  aud  New  Guinea.  Australia.  In  Europe,  from  Russia  south- 
ward to  Italy.  Norway.  Madeira.  In  this  country  it  is  found  on 
the  coasts  from  August  to  May,  when  it  returns  northward  to  breed. 
Stationary  in  Zetland,  according  to  Dr.  Fleming,  who  concludes  that 
it  breeds  there. 

The  Turnstone,  as  its  name  implies,  procures  its  food — small 
crustaceans,  molluscous  animals,  &c. — by  turning  over  with  its  strong 
bill  the  stones  on  the  shore  which  shelter  its  prey.  Mr.  Hewitson 
found  its  nest  on  the  coast  of  Norway  placed  against  a  ledge  of  rock, 
and  consisting  of  nothing  more  than  the  dropping  leaves  of  the 
juniper  bush.  Under  a  creeping  branch  of  this  shrub  the  eggs,  four 
in  number,  of  an  olive-green  colour,  spotted,  and  streaked  with 
ash-blue  and  two  shades  of  reddish-brown,  were  concealed  and 
sheltered. 

CHAR^E'AS  (Stephens),  a  genus  of  Moths  of  the  family  Noctuidw. 
It  has  the  following  characters  :  Wings  more  or  less  denticulated  ;  the 
posterior  wings  usually  whitish  in  the  males  and  brown  in  the  females ; 
palpi  short,  2-jointed  ;  maxillae  long  ;  antenna)  rather  long,  simple  in 
the  females,  and  more  or  less  pectinated  in  the  males ;  head  small ; 
thorax  large,  not  crested  ;  apex  of  the  body  furnished  with  a  tuft  of 
hairs  in  the  male3. 

Several  species  of  this  genus  have  been  found  in  England ;  their 
larva;  sre  naked,  feed  upon  roots,  and  assume  the  pupa  state  under- 
ground. 

C.  Graminis  (Ccrapteryx  Graminis,  '  Cat.  Brit.  Lep.  in  Brit.  Mus.'), 
the  Antler  Moth.  It  varies  from  an  inch  to  an  inch  and  a  half  in  width, 
measured  from  tip  to  tip  of  the  wings  when  expanded;  it  is  of  a  brownish 
colour ;  the  upper  wings  have  a  longitudinal  white  streak,  which 
extends  beyond  the  middle,  and  gives  out  three  branches  at  the  apex  : 
touching  this  white  line  above  there  are  two  pale  brown  spots,  and 
another  of  the  same  colour  beneath,  near  the  base  of  the  wing  ;  the 
apex  of  the  wing  has  a  row  of  pointed  black  spots,  more  or  less 
distinct. 

The  caterpillar  is  of  a  brownish  colour,  with  yellow  streaks  on  the 
Bides  and  back  :  it  feeds  upon  grasses,  and  is  exceedingly  destructive 
to  the  pastures  in  Sweden.  In  England  the  insect  is  not  so  abundant ; 
there  is  however  an  instance  on  record  of  its  having  committed  con- 
siderable devastation  in  the  north  of  England  during  the  larva  state. 
We  allude  to  an  account  given  by  Mr.  Wailes,  in  the  second  volume 
of  the  '  Entomological  Magazine,'  who  observed  a  portion  of  the 
mountain  of  Skiddaw  thus  affected — their  devastation  causing  the 
herbage  to  have  a  dry  and  parched  appearance  :  the  part  affected 
comprised  at  least  fifty  acres,  and  extended  some  distance  down  the 
western  side  of  the  mountain ;  and  so  marked  was  the  line  that  the 
progress  made  by  the  larvae  could  be  distinctly  seen  from  the  town  of 
Keswick.  Large  flocks  of  rooks  were  observed  to  frequent  the  spot, 
and  no  doubt  devoured  immense  numbers ;  the  moths  however 
appeared  in  great  abundance  in  the  month  of  August.  From  this 
same  gentleman's  observations  we  find  that  the  history  of  the  moth 
is  also  interesting.  It  appears  to  be  their  habit  to  fly  from  about 
half-past  seven  to  half-past  eight  in  the  morning,  during  which  time 
they  are  seen  in  some  parts  of  the  country  in  the  utmost  profusion ; 
their  appearance  and  disappearance  are  extremely  sudden.  The  field 
in  which  Mr.  Wailes  observed  them  became  in  one  moment  a  moving 
mass,  and  after  about  an  hour  not  a  single  moth  was  to  be  seen,  all 
having  disappeared  in  a  manner  equally  sudden  :  they  fly  about  three 
or  four  inches  from  the  ground,  and  thread  their  way  with  considerable 
rapidity  through  the  stalks  of  grass.  This  moth  is  by  no  means 
abundant  in  the  south  of  England  :  it  departs  a  little  from  the  cha- 
racters of  the  genus  in  not  having  the  wings  notched. 

The  other  species  of  this  genus  are  C.  cespitis,  the  Hedge-Rustic,  C. 
lutulenta,  the  Barred-Feathered  Rustic,  C.  JEthiops,  the  Black  Rustic. 

CHARD-BEET.  [Beta.] 

CHARLOCK.    [Sinapis,  See  Supplement;  Raphanus] 
CHARR,  or  CHAR.  [Salmonim.] 

CHASMO'DIA,  a  genus  of  Coleopterous  Insects  of  the  section 
Lamellicornes  (Scarabceus,  Linn.),  and  sub-section  Xylophili  (Latreille). 
The  species  have  the  following  characters  : — Body  rather  convex  and 
broad ;  scutellum  large,  somewhat  triangular,  equalling  in  length  at 
least  one-third  of  that  of  the  elytra ;  the  mesosternum  is  prolonged 
into  a  blunt  point,  and  extends  as  far  as  the  base  of  the  femora  of  the 
anterior  pair  of  legs ;  the  mandibles  are  entire,  and  obtuse  at  the 
apex ;  maxillae  with  only  two  teeth,  and  furnished  with  a  tuft  of  fine 
hairs  at  the  extremity ;  mentum  elongated ;  elytra  shorter  than  the 
^bdomen,  broad  behind,  and  obtusely  rounded.  The  male  Chasmodia 
has  the  upper  claw  of  the  fore  tarsi  very  broad  and  bifid,  or  divided 
at  the  apex  ;  the  inner  claw  is  small  and  entire  ;  the  claws  of  the  four 
Posterior  legs  are  entire,  and  of  large  size.  The  female  has  all  the  claws 
ui  small  size ;  those  of  the  anterior  pair  of  legs  simple ;  the  four  posterior 
legs  have  the  outer  claw  bifid.  The  tarsi  of  the  male  are  thicker  than 
in  the  female,  particularly  those  of  the  anterior  pair  of  legs. 

All  the  species  of  this  genus  are  of  large  size,  and  may  be  readily 


distinguished  from  the  Cctonice  by  their  large  scutellum  and  convex 
form,  combined  with  their  smooth  and  glossy  appearance.  The  thorax 
is  convex,  and  has  the  posterior  margin  considerably  waved  ;  the  part 
joining  the  scutellum  has  a  segment  of  a  circle  as  it  were  cut  out  to 
admit  the  fore  part  of  the  latter,  which  is  rounded  ;  this  character  is 
also  observed  in  the  genus  Cetonia  and  Macraspis,  and  affords  a  good 
point  of  distinction  between  these  and  the  groups  nearest  allied.  The 
genus  Macraspis  has  also  a  very  large  scutellum,  but  differs  in  the 
tarsi  and  other  parts.  [Macraspis.] 

Chasmodia  viridis  is  about  an  inch  in  length  and  of  a  deep  blue- 
green  colour  throughout,  with  the  exception  of  the  antennae,  the  basal 
joints  of  which  are  pitchy-red,  and  the  club  is  black. 

There  are  four  other  species  known,  some  of  which  are  of  a  glossy 
brown  or  chestnut  colour.  They  all  inhabit  South  America.  The 
species  above  named  is  common  in  collections  from  the  Brazils. 

CHATOESSUS,  a  genus  of  Fishes  belonging  to  the  family  Clupeidce. 
It  resembles  the  common  herring,  but  the  first  dorsal  ray  is  prolonged 
in  the  filament.    The  species  are  inhabitants  of  the  warmer  seas. 

CHATTERER.  [Bombycilla.] 

CHAULIODUS,  a  genus  of  Natatorial  Birds  belonging  to  the  family 
Anatidw,  instituted  by  Swainson.  [Ducks.] 

CHAULIODUS,  a  genus  of  Fishes  belonging  to  the  Pike  Family 
(Esocidce).  There  is  but  one  species,  C.  Sloani.  It  has  two  teeth  in 
each  jaw,  across  the  other  jaw  when  the  mouth  is  shut.  The  dorsal 
fins  are  between  the  pectorals  and  ventrals.  The  first  dorsal  ray 
terminates  in  a  filament.  It  has  been  taken  at  Gibraltar,  is  about  18 
inches  long,  and  of  a  deep  green  colour. 

CHAULMOOGRA,  a  native  Indian  name  for  the  bruised  seeds  of 
Gynocardia  odorata.  [PangiacEjE.] 

CHAUNA.  [Palamedka.] 

CHAVICA,  a  genus  of  plants  belonging  to  the  natural  order 
Piperaccce.  It  includes  many  of  the  species  which  are  ordinarily 
referred  to  the  genus  Piper.  [Piper.] 

CHEESE-RENNET,  the  Galium  verum  of  botanists,  which  derives 
its  popular  name  from  having  been  formerly  employed  to  curdle  milk. 
[Galium.] 

CHEILINUS.  [Labrid^e.] 

CHEILODA'CTYLUS,  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Sciwnida:  The  mouth  is  small;  dorsal 
fin  with  numerous  spiny  rays  ;  lower  rays  of  the  pectoral  fins  simple 
and  continued  beyond  the  membrane. 

Cheilodactylue  monodactylus  (Chwtodon  monodactylus,  Carmichael. 
'  Linnajan  Transactions,'  vol.  xii.)  will  serve  to  illustrate  this  genus. 
This  fish  is  about  18  inches  in  length;  the  body  is  somewhat  oval  and 
compressed ;  the  teeth  are  small  and  ci-owded ;  the  pectoral  fin  Is 
large,  and  has  15  rays,  the  six  lower  of  which  are  simple  and  protrude 
beyond  the  membrane  ;  the  sixth  ray  from  the  bottom  is  very  much 
elongated.  The  colour  is  olive,  or  bronze,  with  six  dark  stripes  on 
the  back ;  the  fins  are  blackish,  with  the  exception  of  the  pectorals, 
which  are  amber-coloured. 


Chcilodacfyhis  monodactylus. 

This  species  is  very  common  on  the  coast  of  the  small  island  of 
Tristan  da  Cunha,  and  feeds  upon  the  Fucus  pyrifcrus. 

CHEILODI'PTERUS  (Laclede),  a  genus  of  Fishes  belonging  to 
the  section  Acanthopterygii  and  family  Percida?.  The  body  is  rather 
short ;  pre-operculum  double-edged,  the  edges  finely  serrated  ;  scales 
large,  easily  dislodged,  continued  on  to  the  pre-operculum ;  the  two 
dorsal  fins  widely  separated. 

The  characters  here  detailed  are  those  of  the  genus  Apogon,  from 
which  the  present  genus  differs  chiefly  in  having  the  jaws  furnished 
with  long  and  pointed  teeth.  Three  species  of  Cheilodipterus  are 
known ;  they  are  all  of  small  size,  and  furnished  with  slender  longi- 
tudinal stripes.  C.  octo-vittatus,  as  its  name  implies,  has  eight  stripes. 
C.  quinquelineatus  has  five  longitudinal  black  stripes,  the  ground  colour 
of  the  body  being  silvery  white ;  it  is  about  four  inches  in  length,  and 
comes  from  the  Society  Islands.  The  third  species,  C.  Arabicus,  is  of 
an  olive-green  colour  above,  and  has  the  under  parts  silvery  with  a 
pinkish  hue;  this  species  has  from  14  to  17  longitudinal  stripes. 

As  an  example  of  the  genus  Apogon,  of  which  there  are  several 
species,  we  may  notice  the  Apogon  Rex  Mullorum,  or  Roi  des  Rougets 
(Cuvier) :  this  species  rarely  exceeds  six  inches  in  length,  and  is  of  a 
beautiful  red  colour  with  three  large  black  spots  on  the  back  ;  one 
under  each  of  the  dorsal  fins,  and  one  towards  the  tall ;  the  whole 
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CHEIRACANTHUS. 


CHEIROMYS. 


surface  is  also  sprinkled  with  small  black  dots.  The  remaining  species 
are  also  small,  and  most  of  them  are  of  a  red  colour ;  a  few  have  been 
found  off  the  coast  of  Australia,  but  most  of  them  frequent  the 
Indian  seas. 

CHEIRACA'NTHUS,  a  genus  of  Fossil  Fishes  from  the  Old  Red- 
Sandstone  of  Gamrie  in  Forfarshire  and  the  Orkneys.  (Agassiz.) 

CHEIRANTHUS,  a  genus  of  plants  belonging  to  the  natural  order 
Cruciferce.  This  genus  is  known  by  possessing  square  or  compressed 
siliques  ;  a  2-lobed  or  capitate  stigma  ;  a  calyx  bi-saccate  at  the  base ; 
ovate  compressed  seeds  in  one  series.  The  species  are  biennial  or 
perennial  herbs,  or  under-shrubs.  The  leaves  are  oblong,  lanceolate, 
entire,  or  toothed.  The  flowers  are  arranged  in  racemes,  and  are  of 
various  colours — yellow,  white,  purple,  or  parti-coloured.  Many  of 
the  species  exhale  a  delicious  odour,  and  are  great  favourites  in 
gardens. 

C.  Cheiri,  the  common  Wall-Flower,  has  lanceolate  entire  leaves, 
which  are  either  smooth  or  covered  with  2-parted  appressed  hairs; 
linear  pods,  and  recurved  lobes  of  the  stigma.  It  is  found  wild 
throughout  Europe,  on  old  walls  and  in  stony  places,  and  almost 
constantly  amongst  the  ruins  of  old  castles.  On  this  account  it  is  a 
great  favourite  with  poets,  and  is  popularly  regarded  as  an  emblem 
of  faithfulness  in  adversity.  The  general  colour  is  a  brown  yellow, 
or,  as  a  poet  has  called  it,  the  "  yellow  wall-flower  stained  with  iron- 
brown."  It  is  however  subject  to  considerable  varieties  of  colour  even 
in  its  wild  state,  and  these  are  much  increased  by  cultivation.  On 
account  of  its  scent  it  has  been  transferred  from  ruined  walls  to  the 
flower-borders  of  gardens,  and  there,  by  the  doubling  of  its  flowers 
and  the  variations  of  its  colours,  a  number  of  distinct  varieties  have 
been  recorded.  The  following  is  a  list  of  the  most  remarkable 
varieties  found  in  gardens  : — 

a.  fiore  simplici. 
/3.  flore  pleno. 
y.  maximug. 
S.  serratus. 
e.  patulans. 
£  ferrugineus. 
8.  -varius. 


Single  Yellow. 
Double  Yellow. 
Large-Flowered  Yellow. 
Large  Yellow,  saw-leaved. 
Double  Yellow,  spreading. 
Double  Rosy. 

Double,  variegated  with  purple  and  yellow. 


i.  Jlavescens.  Large  Double,  pale  yellow. 

k.  thyrsoideus.  Bunch-Flowered,  yellow. 

A.  gynantherus.  Flowers  with  anthers  changed  into  carpels. 

fi.  hcemanthua.  Single  and  Double,  bloody-flowered. 

The  Wall-Flower  is  a  common  wild  plant  in  Great  Britain.  It 
possesses  the  slight  acridity  of  the  order  to  which  it  belongs,  and  it 
has  been  recommended  to  sow  it  in  pastures  for  the  purpose  of  pre- 
venting rot  in  sheep.  The  wild  flower  has  by  some  botanists  been 
distinguished  from  the  cultivated  plant  by  the  name  of  C.  fruticulosus, 
but  they  are  both  the  same. 

Several  other  species  of  this  genus  have  been  described,  and  are 
occasionally  found  in  collections  in  gardens  in  this  country.  In  their 
cultivation  the  hardy  shrubby  species,  such  as  the  common  Wall- 
Flower,  may  be  propagated  by  cuttings,  which  soon  strike  root  when 
planted  under  a  hand-glass.  Other  perennial  species  will  permit  of 
growth  by  dividing  the  roots.  The  annual  species  may  be  sown  in 
the  open  border  or  on  rock-work,  where  they  will  flourish,  and  most 
of  them  will  survive  the  winter  in  such  a  situation. 

CHEIROGALEUS.  [Lemuriius.] 

CHEIRO'LEPIS,  a  genus  of  Fossil  Fishes  from  the  Old  Red-Sand- 
stone of  the  Orkney  Islands  and  Morayshire.  The  scales  are  verj 
minute.  (Agassiz.) 

CHEIROMELES.  [Cheiroptera.] 

CHEI'ROMYS,  one  of  the  generic  names  given  the  Aye-Aye  (which 
must  not  be  confounded  with  the  Ai,  or  Sloth  [Brad ypds],  from  which 
it  very  strongly  differs  in  organisation),  an  animal  discovered  by 
Souuerat  at  Madagascar,  and  described  by  him  in  the  second  volume 
of  his  'Voyage  aux  Indes.'  The  name  Aye-Aye  it  appears  is  an 
exclamation  of  the  natives;  and  it  is  conjectured  that  it  was  given  to 
this  animal  in  consequence  of  a  supposed  resemblance  to  its  cry. 
Sonnini,  who  formed  the  genus,  censures  Gmelin  for  denominating  it 
Sciurm  Madagascarimsis  (Madagascar  Squirrel),  because  a  quadruped 
of  the  latter  genus  really  exists  in  Madagascar.  Cuvier  places  the 
form  next  to  the  Flying  Squirrels,  Polatouches  (Pteromys),  aud 
immediately  before  the  Rats  (Mus,  Linn.),  remarking  that  the  lower 
incisors  are  much  more  compressed,  and  especially  more  extended 
from  before  backwards,  than  those  of  the  squirrels,  and  resemble 
ploughshares  (socs  de  charrue).  The  feet,  he  adds,  have  all  five  toes, 
of  which  four  of  those  on  each  anterior  extremity  are  elongated,  the 
middle  toe  being  much  more  slender  than  the  others ;  in  the  hind 
feet,  the  great  toe  is  opposeable  to  the  others,  so  that  in  this  respect 
the  animal  is  among  the  Rodents  what  the  Opossums  (Sarigues)  are 
among  the  Carnassiers.  The  structure  of  the  head,  he  continues,  is 
very  different  from  that  of  the  other  Rodents,  and  has  more  relation 
to  the  Quadrumana. 

Dental  formula  :  incisors,  —  ;  molars,  flzf_io 

Sonnerat  says  that  the  Aye-Aye,  which  is  found  chiefly  if  not 
exclusively  on  the  western  part  of  the  island,  does  not  approach  any 
genus,  but  that  it  leans  towards  the  Maki,  the  Squirrel,  and  the  Ape. 


Its  large  and  flat  ears,  he  observes,  resemble  much  those  of  a  bat ; 
and  states  that  its  principal  character,  and  a  very  singular  one  it  is, 
is  the  middle  toe  or  finger  of  the  fore  foot,  the  two  last  joints  of  which 
are  very  long,  slender,  and  denuded  of  hair.     This  member,  he  adds, 


Skull  of  Aye-Aye  (Cheiromys  Madagascariensis). 

is  useful  to  it  in  drawing  worms  out  of  holes  in  the  trees,  and  that  it 
seems  also  to  be  of  service  in  holding  on  to  the  branches  of  trees.  He 
says  that  it  appears  to  be  a  subterranean  animal,  and  does  not  see 
during  the  day,  and  that  its  eye  resembles  in  colour  that  of  the  owl. 
He  describes  it  as  being  very  slothful,  but  good  tempered,  remaining 
always  at  rest,  and  requiring  a  good  deal  of  shaking  to  make  it  move. 
The  subject  of  his  observations  lived  two  months  upon  no  other 
nourishment  than  cooked  rice,  and  it  fed  itself  with  its  two  fingers  like 
the  Chinese  with  their  chopsticks.  All  the  time  M.  Sonnerat  had  this 
animal  alive,  he  never  saw  it  carry  its  tail  elevated  like  the  squirrel. 
It  always  dragged. 

Buffon  describes  the  colour  as  a  musk-brown  mixed  with  black  and 
gray-ash.  On  the  head,  round  the  eyes,  on  the  body,  thighs  and  legs, 
the  colour  was  deep  musk,  in  which  nevertheless  black  predominated 
upon  the  back  and  many  parts  of  the  body  and  legs.  The  tail  was 
entirely  black  :  the  sides  of  the  head,  the  neck,  the  jaw,  and  the  belly 
were  grayish.  There  were  woolly  hairs  of  this  gray  colour  below  the 
great  black  or  white  hairs,  of  two  or  three  inches  long,  which  were 
on  the  body  and  legs;  but  the  legs  and  thighs  were  of  a  reddish-brown. 
Black  predominated  at  the  approach  of  the  feet,  which  were  covered 
with  small  hairs  of  that  colour.  The  head  was  like  that  of  a  squirrel, 
and  the  ears  large,  naked,  erect,  and  round  at  their  extremities,  with 
a  wide  opening.    It  is  about  the  size  of  a  common  hare. 


Aye-Aye  [Cheiromys  Madagascariensis). 

This  animal  is  the  Aye-Aye  Squirrel  of  Pennant,  Shaw  considered 
it  to  be  a  species  of  Lemur,  and  Schreber  named  it  Lemur  psilo~ 
dactylus,  a  name  adopted  by  Shaw. 
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CHEIRONECTES. 


CHEIROPODA. 


Suits   

(and  anthropoid  < 
teeth) 


CHEIRONECTES,  or  CHIRONEOTES  (Illiger),  a  genus  of  Mar- 
supial animals.  [Marsupiata.] 

CHEIRO'PODA,  Cheiropeds,  a  name  proposed  by  Mr.  Ogilby  for 
all  the  mammiferous  animals  that  are  possessed  of  hands.  The 
following  is  Mr.  Ogilby's  arrangement  of  his  Cheiropeds  : — 

I.  Bihana    Homo. 

(on  the  fore  hands  only) 

Troglodytes. 
Satyrus. 
Hylobatts. 
Senmopithccits. 
Oolobus. 
Cercopithecus. 
Papio. 

Cynocephahis. 

Lichanotus. 
Propithecus. 
Lemur. 
Otolicnus. 
Cheirogaleus. 
Stctxops. 
Tarsius. 
Cheiromys. 
v  Qaleopithecus. 

r  Cebus. 
Ateles. 
Mycetes. 


i 


II.  QcasrtjmanA  , 
(on  Doth  fore  and  < 
hind  hands) 


CHEIROPEDS  . 
(Mammals       with  ^ 
opposeable  thumbs) 


LKiTURIjE  

(and  abnormal 
teeth) 


III.  Pedimana  . . 
(on  the  hind 
hands  only) 


Simiadx 


(and  aniaVopoid^M^ 
teeth) 


Callithrii. 
Aottis. 
Pithecia. 
Hapale. 


{Phascolarctos. 
Phalangista. 
Petaurus. 
Didelphis. 
Cheironectcs. 
Dasyurus. 
Phascogale. 

Mr  Ogilby  states  that  observations,  commenced  in  1829  and 
continued  for  more  than  six  years,  have  assured  him  that  the  non- 
opposeable  character  of  the  inner  finger  of  the  anterior  extremities, 
which  he  first  remarked  in  Mycetes  Seniculus,  is  not  confined  to  that 
genus,  but  extends  throughout  the  whole  of  the  genera  of  the  South 
American  monkeys,  individuals  of  all  of  which  have,  he  states,  been 
seen  by  him  in  a  living  state.  In  none  of  them  consequently,  he 
observes,  does  a  true  thumb  exist  on  the  anterior  limbs;  and  he 
considers  that  it  follows  as  a  further  consequence  that  the  whole  of 
them  have  been  hitherto  incorrectly  referred  to  the  Quadrumana  by 
zoologists  generally.  The  following  extract  from  the  '  Proceedings  of 
the  Zoological  Society,'  for  1836,  will  explain  the  views  of  this 
naturalist : — 

"  Of  the  eight  natural  genera  which  include  all  the  known 
monkeys  of  the  western  hemisphere,  one,  Ateles,  is  entirely  destitute 
of  a  thumb,  or  has  that  member  existing  only  in  a  rudimentary  form 
beneath  the  skin.  In  five  others,  Mycetes,  Lagothrix,  Aotus,  Pithecia, 
and  Hapale,  the  anterior  thumbs  (using  the  ordinary  expression  for 
them)  are  placed  absolutely  on  the  same  line  with  the  other  fingers, 
are  of  the  same  form  with  them,  act  invariably  in  the  same  direction, 
and  are  totally  incapable  of  being  opposed  to  them.  In  the  two 
remaining  genera,  Cebus  and  Callithrix,  the  extremities  of  the 
anterior  limbs  have  a  greater  external  resemblance  to  the  hands  of 
man  and  of  the  monkeys  of  the  Old  World  :  the  internal  finger  is 
placed  farther  back  than  the  general  line  of  the  other  fingers,  and 
has  on  that  account,  when  superficially  noticed,  the  semblance  of 
being  opposed  to  them ;  but,  as  has  been  correctly  observed  by 
D'Azara  with  reference  to  C.  capucinus,  it  is  less  separated  than  in 
man  :  it  is  besides  of  precisely  the  same  slender  form  with  the  rest,  is 
weaker  than  them,  absolutely  without  power  of  opposition  to  them, 
and  habitually  acts  in  the  same  direction  with  them.  The  impression 
derived  from  contemplating  the  hands  of  the  Old  World  monkeys 
might  induce  the  belief  that  the  extremities  of  the  Cebi  are  similarly 
constituted;  but  if  the  knowledge  that  in  Mycetes,  Pithecia,  &c, 
there  are  no  opposeable  thumbs  leads  to  a  close  observation  of  the 
anterior  extremities  of  the  Cebi,  it  will  be  found  that  they  do  not 
act  as  hands  and  cannot  be  considered  as  possessing  the  powers  of 
those  organs.  From  innumerable  observations  of  many  species  of 
that  genus,  Mr.  Ogilby  states  that  it  was  very  evident,  notwithstanding 
the  fallacious  appearance  occasioned  by  the  backward  position  of  the 
organ,  that  they  had  not  the  power  of  opposing  the  thumbs  to  the 
other  fingers  in  the  act  of  prehension  ;  and  in  fact  their  principal 
power  of  prehension  seems  to  be  altogether  independent  of  the 
thumb,  for  generally  speaking  that  member  was  not  brought  into 
action  at  all,  at  least  not  simultaneously  with  the  other  fingers,  but 
hung  loosely  on  one  side,  as  Mr.  Ogilby  has  seen  it  do  in  like  circum- 
stances in  the  Opossums,  Phalangers,  and  other  arboreal  mammals  : 
when  actually  brought  into  play  however  the  thumb  of  the  Cebi 


invariably  acted  in  the  same  direction  as  the  other  fingers.  Cebus 
consequently  agrees  in  the  character  of  non-opposeableness  of  thumb 
with  the  nearly  allied  genera.  And  in  this  hitherto  unsuspected 
peculiarity  zoologists  obtain  a  far  more  important  character  by  which 
to  distinguish  the  monkeys  of  the  Old  and  New  World  than  that 
hitherto  relied  on,  the  comparative  thickness  of  the  septum  narium, 
or  than  the  accessory  aids  afforded  by  the  absence  of  cheek-pouches 
and  callosities.  Hence,  according  to  Mr.  Ogilby,  as  the  monkeys  of 
America  have  now  been  ascertained  to  be  destitute  of  anterior  hands, 
they  can  no  longer  be  included  among  the  Quadrumana,  and  he 
proposes  in  consequence  to  regard  them  as  Pedimana.  He  considers 
that  the  latter  series,  the  monkeys  of  America,  form  a  group  parallel 
to  that  of  the  monkeys  of  the  Old  World  among  the  Quadrumana  : 
and  viewing  the  Quadrumana  as  consisting  of  two  primary  groups, 
that  of  which  Simia  forms  the  type,  and  the  Lemuridce,  he  proceeds 
to  analyze  the  Pedimana,  in  order  to  determine  whether  any  group 
analogous  to  the  Lemurs  exists  in  it.  He  finds  such  a  group  in 
the  association  of  the  genera  Didelphis,  Cheironectes,  Phalangista, 
Petaurus,  and  Phascolarctos  (together  with  a  new  genus,  Pseudochirus, 
which  he  has  found  it  necessary  to  separate  from  Phalangista  as  at 
present  constituted) ;  and  for  this  association  he  uses  the  name  of 
Didelphida?.  Aware  that  the  modifications  observable  in  the  dentary 
systems  of  these  several  genera  have  been  regarded  by  many 
zoologists  as  betokening  a  difference  of  regimen,  which  has  led  to 
their  being  viewed  as  constituting  distinct  families,  he  in  the  first 
place  states,  as  the  result  of  his  observation  of  the  habits  of  the 
numerous  species  of  all  these  genera  which  have  been  from  time  to 
time  exhibited  in  the  Society's  Gardens,  that  there  is  little  or  no 
difference  in  this  respect  between  the  Opossums  and  Phalangers,  but 
that  all  are  equally  omnivorous  ;  aud  then  proceeds  to  discuss  the 
modifications  that  exist  among  them  in  the  number  and  forms  of  the 
several  kinds  of  teeth,  which  are  not  in  his  estimation  so  very 
different  in  reality  between  the  Opossums  and  Phalangers  as  they 
appear  to  be  at  first  sight.  In  further  support  of  his  opinion  that 
this  association  of  genera  forms  a  natural  family,  Mr  Ogilby  refers  to 
the  gradual  and  uninterrupted  transition  from  the  naked-prehensile- 
tailed  Opossums  of  South  America,  through  the  equally  naked-tailed 
Couscous,  Balantia,  of  the  Indian  Isles,  to  the  true  Phalangers ;  and 
from  these  to  the  Petaurists  directly  on  the  one  hand,  and  by  means 
of  the  Pseudocheirs  to  the  Koalas  on  the  other. 

"  On  the  prehensile  power  of  the  tail  Mr.  Ogilby  particularly 
insists  as  on  a  faculty  possessed  by  the  greater  number  of  the 
Pedimana,  and  as  one  which  is  in  truth  almost  confined  to  them  : 
only  three  known  genera  belonging  to  other  groups,  Synetherus, 
Myrmecophaga,  and  Cercoleptes,  being  endowed  with  it.  He  remarks 
on  this  faculty  as  on  one  of  considerable  importance,  affording  as  it 
does  in  some  degree  a  compensation  for  the  absence  of  opposeable 
thumbs  on  the  anterior  limbs.  Combined  with  the  prehensile  tail, 
in  every  known  instance,  whether  among  the  Pedimana  or  in  other 
groups,  is  a  slowness  and  apparent  cautiousness  of  motion,  not 
observable  in  any  of  the  Quadrumana,  except  in  the  Nycticebi.  In 
none  of  the  true  Quadrumana  is  the  tail  prehensile. 

"Another  evidence  of  the  distinctness,  as  two  groups,  of  the 
Quadrumana  and  the  Pedimana  is  furnished  by  their  geographical 
distribution.  The  Quadrumana  are  strictly  confined  to  the  limits  of 
the  Old  World ;  the  Pedimana  almost  as  exclusively  to  the  New 
World,  for  Mr.  Ogilby  considers  the  continent  of  Australia  to  belong 
more  properly  to  America  than  to  Asia.  The  very  few  apparent 
exceptions  that  occur  to  this  latter  position  are  in  the  presence  of 
some  species  of  Phalangers  in  the  long  chain  of  islands  that  connect 
the  south-eastern  shores  of  Asia  with  the  north-eastern  coast  of 
Australia;  islands  which  may  in  truth  be  fairly  regarded  as 
belonging  partly  to  the  one  and  partly  to  the  other,  and  the 
productions  of  which  might  consequently  be  expected  to  partake  oi 
the  character  of  both. 

•"  Mr.  Ogilby  subsequently  adverts  to  another  Pedimanous  animal 
the  Aye-Aye  of  Madagascar,  constituting  the  genus  Cheiromys, 
respecting  the  affinities  of  which  he  speaks  with  hesitation,  because, 
having  never  had  an  opportunity  of  examining  the  animal  itself,  he 
is  acquainted  with  its  characters  only  at  second  hand.  He  is  however 
disposed  to  regard  it  as  representing  a  third  group  among  the 
Pedimana,  to  be  placed  in  a  station  intermediate  between  the  Monkeys 
of  the  New  World  and  the  Didelphida?.  With  the  latter  he  would, 
in  fact,  be  disposed  to  associate  it,  were  it  not  destitute  of  the 
marsupial  character  which  belongs  to  all  the  other  animals  comprised 
in  that  group.  In  some  of  the  Didelphidce,  the  Phalangers  and 
Petaurists  especially,  there  is  a  marked  approximation  to  that  rodent 
form  of  incisor  teeth  which  obtains  in  Cheiromys,  and  which  has 
hitherto  been  regarded  as  especially  attaching  to  it  an  abnormal 
character. 

"  Man  is  the  only  other  animal  furnished  with  hands,  and  however 
distinct  he  may  be  as  regards  his  moral  and  intellectual  powers,  he 
must,  zoologically,  be  considered  on  physical  grounds.  By  the 
structural  characters  he  becomes  associated  with  all  those  of  which 
mention  has  previously  been  made  in  Mr.  Ogilby's  communication ; 
although  he  unquestionably  constitutes  among  them  a  peculiar 
group,  sensibly  exalted  above  the  rest,  as  well  as  above  all  other 
Mammals." 
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CHEIROPTERA  (x^p,  a  hand,  irrepov,  a  wing),  the  name  of  a 
natural  family  or  division  of  Mammiferous  Animals ;  the  Bats  or 
Flitter-Mice  of  the  English  ;  Fledermauser  of  the  Germans  ;  Vesper- 
tiliones  of  the  Latins;  Pipistrelli  and  Nottoli  of  the  Italians  ;  Chauve- 
souris  of  the  French. 

The  animals  belonging  to  this  wing-handed  family  embrace  those 
which  come  under  the  genus  Vespertilio  of  Linnrcus.  They  all  have 
the  faculty  of  sustained  flight,  and  their  organisation  and  habits 
point  them  out  as  a  separate  and  well-defined  group,  distinguished  by 
a  folding  extension  of  the  membranous  skin,  which,  rising  from 
the  sides  of  the  neck,  is  spread  between  their  fore  feet  and  their 
fingers. 

Organisation. — Skeleton.— The  skull  is  thin,  and  there  is  a  marked 
difference  between  that  of  the  so-called  Frugivorous  group  (Pteropus 
and  Cephalotes)  and  the  true  or  Insectivorous  Bats,  the  former  being 
much  more  elongated  than  the  latter.  The  bony  tentorium,  so 
strongly  developed  in  the  majority  of  the  Carnivora,  is  entirely  absent ; 
but  there  is  a  considerable  development  of  the  auditory  portion  of 
the  temporal  bone.  The  occipital  bone  is  remarkably  narrow.  The 
superior  maxillary  is  very  much  elongated,  particularly  in  the  so- 
called  Frugivorous  order,  a  term  which  we  would  change  for  Omnivorous, 
for  their  well-developed  sharp  canines,  and  the  structure  of  some  of 
their  other  teeth,  would  seem  to  be  more  trenchant  than  fruit-eating 
habits  alone  would  require  ;  and  indeed  Cuvier,  in  the  last  edition 
of  the  'Regne  Animal,'  says  of  the  genus  Pteropus,  "they  live  prin- 
cipally on  fruit,  of  which  they  destroy  a  great  deal ;  but  they  know, 
nevertheless,  how  to  pursue  birds  and  small  quadrupeds  ;"  and  we 
think  it  highly  probable  that  they  occasionally  prey  on  the  large 
insects  which  are  found  in  the  climates  they  inhabit.  All  the  family 
have  four  great  canine  teeth,  but  there  is  considerable  difference 
between -the  molars  of  the  fruit-eating  section  and  of  that  whose  diet 
is  confined  entirely  to  insects,  the  crowns  of  the  former  being  com- 
paratively blunt,  and  hollowed  out  or  grooved  lengthwise,  while  those 
of  the  latter  are  shorter  and  sharper,  and  beset  with  points.  The 
molars  vary  in  number  in  the  different  genera,  the  smallest  develop- 
ment being  three  in  each  jaw,  and  the  largest  five  above  and  six 
below,  or  vice  versa.  The  incisors  set  in  the  small  and  short  inter- 
maxillary bones  vary  also  in  the  different  genera.  The  smallest 
number  in  the  upper  jaw  is  two,  and  the  largest  four ;  the  smallest 
number  is  also  two 
in  the  lower  jaw, 
and  the  largest  six. 
The  atlas  is  of 
considerable  size, 
but  the  dentata  is 
not  large.  The 
greatest  number  of 
the  dorsal  verte- 
bra; is  ;welve,  the 
smallest  eleven. 
The  canal  for  the 
spinal  cord  is 
large  in  these  verte- 
brae. The  lumbar 
vertebra}  vary  in 
number;  the  small- 
est number  is  four, 
the  largest  seven. 
The  ossa  coccygis 
are  slender  and 
elongated  :  their 
use  seems  only  to 
be  to  assist  (some- 
what like  a  spreat) 
in  spreading  the 
interfemoral  por- 
tion of  the  mem- 
branes, by  the  aid 
of  which  the  ani- 
mal sails  in  the 
air ;  their  smallest 
number  is  six, 
and  their  largest 
twelve ;  for  in  the 
majority  the  tail 
extends  to  the  margin  of  the  membrane,  while  in  some  it  protrudes 
beyond  it,  and  in  others  it  does  not  reach  more  than  half  way.  In 
Pta  'opus  there  is  no  trace  of  these  bones. 

The  ribs  are  remarkably  long,  except  the  first  pair,  which  is  very 
short,  and  remarkably  broad,  especially  in  the  cartilage,  which  is 
ossified  ;  and  the  sternum  is  highly  developed,  as  might  be  expected 
from  the  exigencies  of  the  animal.  The  anterior  portion  is  expanded 
laterally  into  what  is  termed  the  manubrium,  which  seems  to  be 
largest  in  the  Horse-Shoe  Bat  (lihinolophus),  forming  a  suitable  point 
of  attachment  for  the  strong  long  arched  clavicles,  which  are  articu- 
lated both  to  the  sternum  and  scapula  ;  the  latter  is  very  large  and 
elongated,  and  the  lower  surface  is  very  concave.  The  fosste  for  the 
strong  muscles,  both  above  and  below  the  spine  of  this  bone,  are 
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u,  manubrial  bone ;  b,  xiphoid  cartilage ;  c,  coraeoid  bone ;  d,  clavicle ;  e,  sboulder-blade 
g,  radius ;    h,  rudiment  of  ulna  ;  i,  carpus  (wrist)  ;  k,  metacarpus  of  thumb,  terminated  by 
phalanx  ;  I,  metacarpal  bones  of  the  fingers ;  m,  digital  phalanges  ;  n,  pelvis  ;  o,  femur 
»■,  tarsal  bones  of  foot ;  s,  styliform  appendage  to  os  calcis  ;  t,  metatarsus  and  toes  ;  u,  tail. 


deeply  marked.  The  habits  of  the  animal  required  an  ample 
development  of  these  parts  to  give  the  shoulder  the  required  solidity 
for  working  the  mechanism  of  the  wing,  and  we  accordingly  find  the 
strength  thrown  into  the  sternum,  clavicles,  and  scapula.  But  these 
same  habits  would  have  rendered  the  rotatory  motion  of  the  fore-arm 
worse  than  useless,  for  such  a  disposition  would  have  weakened  the 
power  of  the  limb  in  beating  the  air  with  the  extended  membrane. 
We  accordingly  find  that  this  power  is  absent :  the  ulna,  indeed,  is 
remarkably  small,  and  in  some  the  bone  is  merely  rudimentary, 
forming  a  mere  flat  process,  only  partially  separated  from  the  radius  ; 
there  is  no  olecranon  (elbow).  The  humerus  is  long,  slender,  and 
cylindrical,  and  the  head  of  the  bone  large  and  round.  The  structure 
of  the  wrist  is  peculiar  :  first  come  two  bones  next  to  the  radius,  and 
on  these  that  bone  rests ;  one  of  these  is  very  large,  and  the  other 
very  small — the  second  series  consists  of  the  usual  four  bones  ;  but 
it  is  in  the  bones  of  the  metacarpus  and  of  the  fingers  that  tho 
adaptation  of  the  osseous  parts  of  the  animal  to  its  necessities  is, 
perhaps,  most  strongly  shown.  These,  with  the  exception  of  the 
phalanges  of  the  thumb,  are  greatly  elongated,  and  run  outwards  and 
downwards  to  the  edge  of  the  wing-membrane,  something  after  the 
fashion  of  the  whalebones  that  assist  in  spreading  an  umbrella.  The 
first  finger  is  the  shortest,  and  extends  to  the  upper  angle  of  the 
outer  edge  of  the  membrane  ;  the  second  is  generally  the  longest,  and 
the  third  and  fourth  nearly  of  a  length ;  the  last  three  descend  to 
the  lower  edge  of  the  membrane.  The  pelvis  is  straight  and 
lengthened,  and  rather  wider  below  than  it  is  above,  the  ilia  being 
very  narrow  and  elongated.  The  ossa  ischii  approach  even  to  the 
contact  of  their  tuberosities,  and  in  some  examples  touch  the  ossa 
coccygis.  The  ossa  pubis,  in  some  species,  recede  from  each  other, 
the  intermediate  space  being  filled  by  a  ligament ;  and  in  others 
these  bones  touch  each  other  in  the  male,  and  are  separated  in  the 
female.  The  sacrum  and  ilia  are  anchylosed  early  in  life.  The  lower 
extremities  do  not  offer  any  very  striking  differences  from  those  ->f 
other  mammifers,  excepting  that  the  thighs  being  directed  outwards, 
the  bones  of  the  leg  are  partially  turned  round  as  it  wore  (the  fibula 
appearing  at  the  inner  side  of  the  tibia,  and  a  little  posterior  to  that 
bone),  and  that  there  is  a  singularity  about  the  heel.  An  elongated 
delicate  bony  process  is  given  off  from  the  back  part  of  the  foot,  is 
inclosed  in  the  margin  of  the  interfemoral  'membrane,  and  proceeds 

about  halfway  to 
the  tail.  Cuvier 
thought  this  a  por- 
tion of  the  os 
calcis ;  Daubenton, 
that  it  was  a  dis- 
tinct bone ;  and 
Meckel,  that  it  is 
only  a  develop- 
ment of  the  tubero- 
sity of  the  bone, 
disunited  from  its 
body. 

Besides  the  dif- 
ference of  the  molar 
teeth  in  the  Fruit- 
Eating  (or  Omni- 
vorous) and  the 
Insectivorous  Bats, 
the  stomach  and 
intestines  present  'a 
remarkable  corre- 
sponding variance. 
The  stomach  of  the 
former  is  very  com- 
plicated, and  the 
intestines  very 
long  :  in  Pteropus, 
for  example,  they 
are  seven  times  as 
long  as  the  body. 
In  the  latter  the 
stomach  is  very 
simple,  and  merely 
divided  into  the 
cardiac  and  pyloric 
portions,  and  the  intestines  are  not  more  than  twice  the  length  of 
the  body.  These  differences,  together  with  that  of  the  greater  or 
less  development  of  the  tail,  which  is  powerful,  generally  speaking,  in 
the  true  Insectivorous  Bats,  and  either  absent,  rudimentary,  or  com- 
paratively inefficient  in  the  Fruit-Eaters,  which  last  do  not  require  to 
turn  so  rapidly  as  the  desultory  flight  of  the  prey  of  the  former 
makes  it  necessary  for  them  to  do,  form,  it  is  true,  a  marked  distinction 
between  the  two  groups;  but  we  are,  notwithstanding,  of  opinion 
that  very  few  bats  confine  themselves  entirely  to  a  vegetable  diet. 

The  nervous  system  of  Cheiroptera  is  fully  developed.  The  senses 
of  taste,  smell,  sight,  and  hearing  are  acute.  The  external  ear  is  very 
large  in  many  of  the  species.  The  sense  of  touch,  or  a  Bense 
analogous  to  it,  must  be  highly  developed.    Spallanzani — we  cannot 
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compliment  him  on  his  humanity — extracted  the  eyes  of  bats  and 
covered  the  empty  sockets  with  leather  ;  yet,  in  this  condition,  they 
flew  round  his  room,  avoiding  the  sides,  never  striking  against  any- 
thing, and  flying  out  of  the  door  without  touching  the  door-case.  In 
flying  through  a  sewer  which  made  a  right  angle,  they  turned  at  the 
proper  point,  though  at  a  distance  of  two  feet  from  the  walls.  They 
found  their  resting-place  on  a  cornice,  and  flew  through  threads,  sus- 
pended perpendicularly  from  the  ceiling,  without  touching  them, 
though  scarcely  farther  apart  than  would  admit  their  extended  wings  ; 
and  they  avoided  all  obstacles  with  equal  facility  when  the  whole 
head  was  covered  with  varnish.  But,  according  to  the  experiments 
of  Carlisle,  the  British  Long-Eared  Bat  was  entirely  at  a  loss,  if,  when 
blinded,  its  ears  were  stopped,  for  in  that  condition  the  blinded  bats 
struck  against  the  sides  of  the  room,  and  seemed  to  be  quite  unaware 
of  their  situation.  The  following  additional  note  to  the  English 
translation  of  Blumenbach  however  corroborates  Spallanzani : — "  Bats 
have  been  supposed  to  possess  a  peculiar  power  of  perceiving  external 
objects,  without  coming  actually  into  contact  with  them.  In  their 
rapid  and  irregular  flight,  amidst  various  surrounding  bodies,  they 
never  fly  against  them;  yet  it  does  not  seem  that  the  senses  of 
hearing,  seeing,  or  smelling,  serve  them  on  these  occasions,  for 
they  avoid  any  obstacles  with  equal  certainty  when  the  ear,  eye, 
and  nose,  are  closed.  Hence  naturalists  have  ascribed  a  sixth  sense 
to  these  animals  ;  it  is  probably  analogous  to  that  of  touch.  The 
nerves  of  the  wing  are  large  and  numerous,  and  distributed  in  a 
minute  plexus  between  the  integuments.  The  impulse  of  the  air 
against  this  part  may  probably  be  so  modified  by  the  objects  near 
which  the  animal  passes,  as  to  indicate  their  situation  and  nature." 
Cuvier,  in  his  'Lecons  d'Anatomie  Compare'e,'  had,  in  a  great  measure, 
solved  the  mystery  by  observing,  as  is  remarked  in  the  note  just 
quoted,  that  the  whole  surface  of  the  flying  membrane,  on  both  sides, 
is  endowed  with  extraordinary  sensibility,  and  may  be  considered  as 
one  continuously  expanded  organ  of  touch.  Nor  is  this  the  only 
peculiarity  connected  with  the  integument  of  the  bats,  for  in  the 
genus  Nycteris  there  exists  a  power  of  inflation  to  such  a  degree,  that 
when  the  faculty  is  exerted  the  animal  looks,  according  to  Geoffroy, 
like  a  little  balloon  fitted  with  wings,  a  head,  and  feet.  The  sub- 
cutaneous tissue  is  the  part  inflated,  and  as  the  skin  adheres  to  the 
body  at  particular  points  only,  the  connection  being  by  means  of 
loose  cellular  membrane,  spaces  are  left  which  can  be  filled  with  air 
at  the  will  of  the  Nycteris,  through  the  cheek  pouches,  which  are 
perforated  at  the  bottom  so  as  to  communicate  with  those  spaces. 
When  the  Nycteris  wishes  to  inflate  its  skin,  it  draws  in  its  breath, 
closes  its  nostrils,  and  transmits  the  air  through  the  perforations  of 
the  cheek  pouches  to  the  subcutaneous  spaces,  and  the  air  is  prevented 
from  returning  by  the  action  of  a  sphincter,  which  closes  those 
openings,  and  by  valves  of  considerable  size  on  the  neck  and  back. 

The  organs  of  reproduction  nearly  approach  those  of  the  Quad- 
rumana  and  man  in  many  respects.  In  the  female  two  teats  are 
placed  on  the  breast  as  in  man  and  in  the  Quadmmana. 

The  Cheiroptera  are  widely  spread  over  the  globe.  They  are  to  be 
found  in  the  Old-  and  New  World  and  in  Australia.  A  tolerably 
temperate  climate  seems  necessary  for  them,  and  the  greatest  develop- 
ment of  the  form  takes  place  in  warm  countries.  Sir  John  Richardson 
('  Fauna  Boreali- Americana ')  notices  two  species,  Vespertilio  pruinosas 
(Say)  caught  at  Cumberlard  House,  on  the  Saskatchewan  in  54°  N.  lat., 
and  Vespertilio  subulatus  (Say),  which  he  observes  is  the  most  common 
species  near  the  eastern  base  of  the  Rocky  Mountains  on  the  upper 
branches  of  the  Saskatchewan  and  Peace  River. 

Habits. — Generally  speaking  they  remain  in  concealment  during 
the  day  in  caverns,  ruinous  buildings,  hollow  trees,  and  such  hiding 
places,  and  flit  forth  at  twilight  or  sunset  to  take  their  prey.  White, 
in  his  '  Selborne,'  thus  describes  the  mode  of  feeding  a  tame  bat : 
"  It  would  take  flies  out  of  a  person's  hand  ;  if  you  gave  it  anything 
to  eat  it  brought  its  wings  round  before  the  mouth,  hovering  and 
hiding  its  head,  in  the  manner  of  birds  of  prey  when  they  feed.  The 
adroitness  it  snowed  in  shearing  off  the  wings  of  flies,  which  were 
always  rejected,  was  worthy  of  observation,  and  pleased  me  much. 
Insects  seemed  to  be  most  acceptable,  though  it  did  not  refuse  raw 
flesh  when  offered  ;  so  that  the  notion  that  bats  go  clown  chimneys 
and  gnaw  men's  bacon,  seems  no  improbable  story.  While  I  amused 
myself  with  this  wonderful  quadruped  I  saw  it  several  times  confute 
the  vulgar  opinion,  that  bats,  when  down  on  a  flat  surface,  cannot  get 
on  the  wing  again,  by  rising  with  great  ease  from  the  floor.  It  ran,  I 
observed,  with  more  dispatch  than  I  was  aware  of,  but  in  a  most 
ridiculous  and  grotesque  manner."  The  Large-Eared  Bats,  collected 
by  Carlisle,  refused,  according  to  Shaw,  every  species  of  food  for  four 
days,  as  did  a  large  number  which  were  afterwards  caught  and 
preserved  in  a  dark  box,  for  above  a  week.  During  the  day-time  they 
were  extremely  desirous  of  retirement  and  darkness  ;  and,  while  con- 
fined to  the  box,  never  moved  or  endeavoured  to  get  out  the  whole 
day ;  and  when  spread  on  the  carpet  they  commonly  rested  some 
minutes,  and  then,  beginning  to  look  about,  crawled  slowly  to  a  dark 
corner  or  crevice.  At  sunset  the  scene  was  quite  changed  :  every  one 
then  endeavoured  to  scratch  its  way  out  of  the  box  ;  a  continual 
chirping  was  kept  up,  and  no  sooner  was  the  lid  of  their  prison  opened 
than  each  was  active  to  escape ;  either  flying  away  immediately,  or 
running  nimbly  to  a  convenient  place  for  taking  wing.   When  these 


bats  were  first  collected,  several  of  the  females  had  young  ones 
clinging  to  their  breasts  in  the  act  of  sucking.  One  of  them  flew 
with  perfect  ease,  though  two  little  ones  were  thus  attached  to  her, 
which  weighed  nearly  as  much  as  the  parent.  All  the  young  were 
devoid  of  down,  and  of  a  black  colour.  One  of  the  most  interesting 
and  detailed  accounts  of  the  habits  of  these  animals  is  that  made  by 
Mr.  Daniell  to  the  Zoological  Society  of  London.  The  bats  consisted 
of  two  species,  the  Pipistrelle  (Vespertilio  Pipistrellus  of  Geoffroy) 
and  the  Noctule  ( Vespertilio  noctula  of  Schreber).  Mr.  Daniell  stated 
that  in  July,  1833,  he  received  five  specimens,  all  pregnant  females, 
from  Elvetham  in  Hampshire.  Many  more  were  congregated  together 
with  them  in  the  ruins  of  the  barn  in  which  they  were  taken,  but  all 
the  rest  escaped.  They  had  been  kept  in  a  tin  powder  canister  for 
several  days,  and  on  being  turned  loose  into  a  common  packing-case, 
with  a  few  strips  of  deal  nailed  over  it  to  form  a  cage  they  exhibited 
much  activity,  progressing  rapidly  along  the  bottom  of  the  box, 
ascending  by  the  bars  to  the  top,  and  then  throwing  themselves  off 
as  if  endeavouring  to  fly.  They  ate  flies  when  offered  to  them, 
seizing  them  with  the  greatest  eagerness,  and  devouring  them  greedily, 
all  of  them  congregating  together  at  the  end  of  the  box  at  which  they 
were  fed,  and  crawling  over,  snapping  at,  and  biting  each  other,  at  the 
same  time  uttering  a  grating  kind  of  squeak.  Cooked  meat  was  next 
presented  to  them,  and  rejected ;  but  raw  beef  was  eaten  by  them 
with  avidity,  and  with  an  evident  preference  for  such  pieces  as  had 
been  moistened  with  water.  This  answered  a  double  purpose ;  the 
weather  being  warm  numbers  of  the  Blue-Bottle  Flies  (Musca  vomit oria 
of  Linnosus)  were  attracted  to  the  meat ;  and  on  approaching  within 
range  of  the  bats'  wings  were  struck  down  by  their  action,  the  animal 
itself  falling  at  the  same  moment  with  all  its  membranes  expanded, 
and  cowering  over  the  prostrate  fly,  with  its  head  thrust  under  in 
order  to  secure  its  prey.  When  the  head  was  again  drawn  forth  the 
membranes  were  immediately  closed,  and  the  fly  was  observed  to  be 
almost  invariably  taken  by  the  head.  Mastication  appeared  to  be  a 
laboured  operation,  consisting  of  a  succession  of  eager  bites  and  snaps, 
and  the  sucking  process  (if  it  may  be  so  termed),  by  which  the  insect 
was  drawn  into  the  moutli,  being  much  assisted  by  the  looseness  of 
the  lips.  Several  minutes  were  employed  in  devouring  a  large  fly. 
In  the  first  instance  the  flies  were  eaten  entire,  but  Mr.  Daniell  after- 
wards  observed  detached  wings  in  the  bottom  of  the  box.  These 
however  he  never  saw  rejected,  and  he  is  inclined  to  think  that  they 
are  generally  swallowed.  A  slice  of  beef  attached  to  the  side  of  the 
box  was  found  not  only  to  save  trouble  in  feeding,  but  also  by 
attracting  the  flies  to  afford  good  sport  in  observing  the  animals 
obtain  their  food.  Their  olfactory  nerves  appear  to  be  very  acutely 
sensible.  When  hanging  by  their  posterior  extremities,  and  attached 
to  one  of  the  bars  in  front  of  the  cage,  a  small  piece  of  beef  placed 
at  a  little  distance  from  their  noses  would  remain  unnoticed  ;  but 
when  a  fly  was  placed  in  the  same  situation  they  would  instantly  begin 
snapping  after  it.  The  beef  they  would  eat  when  hungry,  but  they 
never  refused  a  fly.  In  the  day-time  they  sometimes  clustered 
together  in  a  corner ;  but  towards  evening  they  became  very  lively, 
and  gave  rapid  utterance  to  their  harsh  grating  notes.  One  of  them 
died  on  the  fifth  day  after  they  came  into  Mr.  Daniell's  possession  ; 
two  on  the  fourteenth  ;  the  fourth  survived  until  the  eighteenth ;  and 
the  fifth  until  the  nineteenth  day.  Each  was  found  to  contain  a  single 
fcetus. 

On  the  16th  of  May,  1834,  Mr.  Daniell  procured  from  Hertfordshire 
five  specimens  of  Vespertilio  noctula — four  females  and  one  male.  The 
latter  was  exceedingly  restless  and  savage,  biting  the  females,  and 
breaking  his  teeth  against  the  wires  of  the  cage,  in  his  attempts  to 
escape  from  his  place  of  confinement.  He  rejected  food,  and  died  on 
the  18th.  Up  to  this  time  the  remaining  four  continued  sulky  ;  but 
towards  evening  they  ate  a  few  small  pieces  of  raw  beef  in  preference 
to  flies,  beetles,  or  gentles,  all  of  which  were  offered  to  them  ;  only 
one  of  them,  however,  fed  kindly.  On  the  20th  one  died,  and  on  the 
22nd  two  others.  The  survivor  was  tried  with  a  variety  of  food,  and, 
evincing  a  decided  preference  for  the  hearts,  livers,  &c.  of  fowls,  was 
fed  constantly  upon  them  for  a  month.  In  the  course  of  this  time 
large  flies  were  frequently  offered  to  her,  but  they  were  always 
rejected,  although  one  or  two  May  Chafers  (Melolontha  vulgaris)  were 
partially  eaten.  In  taking  the  food  the  wings  were  not  thrown  for- 
ward as  in  'the  Pipistrelle,  and  the  food  was  seized  with  an  action 
similar  to  that  of  a  dog.  The  water  that  drained  from  the  food  was 
lapped,  but  the  head  was  not  raised  in  drinking,  as  Mr.  Daniell  had 
observed  it  to  be  in  the  Pipistrelle.  The  animal  took  considerable 
pains  in  cleaning  herself,  using  the  posterior  extremities  as  a  comb, 
parting  the  hair  on  either  side  from  head  to  tail,  and  forming  a 
straight  line  along  the  middle  of  the  back.  The  membrane  of  the 
wings  was  cleaned  by  forcing  the  nose  through  the  folds  and  thereby 
expanding  them.  On  the  20th  of  June  this  specimen  produced  a 
young  one.  At  the  time  of  its  birth  the  young  was  larger  than  a 
new-born  mouse,  and  its  hind  legs  and  claws  were  remarkably  strong 
and  serviceable,  enabling  it  not  only  to  cling  to  its  dam,  but  also  to 
the  deal  sides  of  the  cage.  On  the  24th  the  animal  took  her  food  in 
the  morning,  and  appeared  very  careful  of  her  young,  shifting  it 
occasionally  from  side  to  side  to  suckle  it,  and  folding  it  in  the  mem- 
branes of  the  tail  and  wings.  On  these  occasions  her  usual  position 
was  reversed.    In  the  evening  she  was  found  dead,  but  the  young 
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was  still  alive,  and  attached  to  the  nipple,  from  which  it  was  with 
some  difficulty  removed.  It  took  milk  from  a  sponge,  was  kept  care- 
fully wrapped  up  in  flannel,  and  survived  eight  days,  at  the  end  of 
which  period  its  eyes  were  not  opened,  and  it  had  acquired  very  little 
hair.    All  the  species  of  Cheiroptera  hybernate. 

Systematic  Arrangement. — Among  the  ancients  Aristotle  says  but 
little  about  the  Bat,  and  Pliny  is  considered  to  have  placed  it  among 
the  Birds,  none  of  which,  he  observes,  with  the  exception  of  the  Bat, 
have  teeth.  ('  Hist.  Nat.'  lib.  xi.  c.  37.)  Again  (lib.  x.  c.  61),  he  notices 
it  as  the  only  winged  animal  that  suckles  its  young,  and  observes  on 
its  embracing  its  two  little  ones  and  flying  about  with  them.  In  this 
arrangement  he  was  followed  by  the  older  of  the  more  modern  natu- 
ralists ;  Belon,  Gesner,  and  Aldiovandus,  for  instance.  The  former, 
after  expressing  some  doubt,  places  it  at  the  end  of  the  Night-Birds,  in 
his  'Histoire  de  la  Nature  des  Oyaeaux'  (folio,  1555),  and  it  occu- 
pies the  same  position  in  the  small  4to  (1557),  with  the  following 
quatrain : — 

"  La  Souris  Chauve  est  un  oiseaU  du  nuict, 
Qui  point  ne  pond,  ains  ses  petits  enfante, 
Lesquels  de  laict  de  ses  tetins  sustante, 
En  petit  corps  grande  vcrtu  reluit." 

The  Bat  (Atlaleph, '  bird  of  darkness')  was  one  of  the  unclean  ani- 
mals of  the  Hebrews  (Deut.  xiv.  18),  where  it  is  placed  among  the 
forbidden  birds. 

Under  the  title  '  Vespertilio,'  the  fourth  and  last  genus  of  his  first 
order,  Primates,  Linnseus  arranged  all  the  Cheiroptera  known  to  him, 
and  the  number  of  species  recorded  in  the  twelfth  edition  of  the 
'  Systema  Naturae '  amounts  only  to  six.  In  the  thirteenth  edition 
(Gmelin's)  the  number  of  species  given  amounts  to  twenty-three.  This 
edition  was  printed  in  1789,  and  few  families  afford  stronger  evidence 
of  the  great  influx  of  the  new  species  within  the  last  five-and-forty 
years  than  is  to  be  found  in  the  numbers  of  Cheiroptera  which  have 
been  described  within  that  period.  Of  English  bats  alone  Jenyns 
enumerates  sixteen  species,  and  the  general  numbers  have  been 
increased  more  than  six-fold.  Cuvier  made  the  Cheiroptera  the  first 
family  of  his  third  order  of  Mammifers,  placing  them  next  to  the 
Lemuridm,  which  close  his  second  order,  Quadrumana.  Jenyns,  in 
his  '  Manual  of  British  Vertebrate  Animals,'  places  them  under  the 
order  Primates,  which  he  makes  the  second  in  his  arrangement  of 
British  Mammalia,  the  Ferce  being  the  first ;  and  they  come  immediately 
after  the  shrews  and  the  hedge-hog. 

The  classification  of  the  family  we  propose  to  follow,  is  taken  in 
great  measure  from  the  French  authors,  and  adopted  by  Desmarest 
and  Lesson.  Galeopithccus,  which  is  the  type  of  the  first  tribe  of 
Cheiroptera,  according  to  Lesson,  we  have  removed,  in  accordance 
with  the  opinions  of  other  zoologists,  from  this  family  ;  and  though 
the  Vespertilionidce  may  be  divided  into  two  natural  sections,  the 
Insectivorous  Bats  and  the  Fruit-Eaters,  we  have,  in  consideration  of 
the  gradual  shades  of  form  when  the  numerous  species  are  brought 
under  observation,  followed  M.  Lesson's  arrangement,  with  the  excep- 
tion above  alluded  to. 

Vespertilionid*. 
§  1.  Istiophori,  Spix. 

Bats  having  a  membrane  in  form  of  a  leaf  upon  the  nose.  Molar 
teeth  with  sharp  tubercles. 

1.  Sub-Family,  Phyllostomatina. 
Nose-leaf  simple,  solitary,  or  unequal,  the  forefinger  composed  of 
two  joints. 

Phyllostoma,  Geoff.  Four  incisors  above  and  the  same  number 
below.  Canine  teeth  very  strong.  Nose  supporting  two  nasal  crests, 
one  leaf-like,  the  other  like  a  horseshoe.  Ears  large.  Internal  oreillon 
dentelated.  Tongue  bristled  with  papillae.  Tail  variable  in  length, 
sometimes  none.    The  dental  formula  is — 

T    .        4         .       1—1         ,  5—5 

Incisors,  —  ;  canines,  ;  inolars,           =  32. 

4  1 — 1  5 — 5 

a.  Tail  shorter  than  the  interfemoral  membrane. 
P.  crenulatum.    The  borders  of  the  nasal  leaf  are  dentelated,  the 
end  of  the  tail  free.    Locality  unknown. 

b.  No  Tail. 

P.  perspicillatum,  Geoff.    Vespertilio  perspicillatus,  Linn. 

Vampirus,  Geoff,  and  F.  Cuvier.  The  same  character  as  in  the 
Phyllostomata,  with  the  exception  of  the  dental  formula,  which  is  as 
follows  : — 

Incisors,  —  ;  canines,  - — -  ;  molars,  - — -  =  34. 
'4  1—1  6—6 

V.  Spectrum.  This  is  the  celebrated  Vampire  Bat  of  which  so  many 
bloodthirsty  stories  have  been  told ;  the  Phyllostoma  Spectrum  of 
some  authors,  Vampirus  sanguisuga  of  others,  the  Andira-guaca  of 
Piso,  and  the  Vespertilio  Spectrum  of  Linnreus.  The  nose-leaf  is  entire, 
higher  than  it  is  wide,  although  it  becomes  widened  at  the  base.  The 
following  is  Piso's  account  of  its  habits  : — "  They  seek  out  every  kind 
of  animal,  and  suck  their  blood.  But  in  Maranhan  (Maranham)  there 
is  a  certain  kind  of  bats  which  approach  by  night  the  naked  feet  of 


men,  and  wound  them  with  their  rostrum,  for  the  sake  of  sucking 
human  blood.  The  bite  is  so  slight  and  subtle  that  the  wounded  do 
not  feel  it  before  the  bed  covered  with  blood  gives  token  of  the  wound. 
So  great  a  quantity  of  blood  flows  from  the  envenomed  bite  that  it  can 


rhyllostoma  crenulatum. 


Phyllostoma  perspicillatum. 


Teeth  of  Vampire  Bat  (Vampirus  Spectrum). 


Vampire  Bat  [Vampirus  Spectrum). 

only  be  stopped  with  difficulty,  and  the  peril  is  imminent  unless  a 
cure  by  the  prescribed  remedies  be  effected.  The  inhabitants  first 
wash  these  wounds  with  hot  sea-water,  and  afterwards  apply  hot 
ashes,  or  even  cautery,  if  the  blood  be  not  stopped."  Captain 
Stedman,  who  states  that  he  was  bitten,  thus  describes  the  opera- 
tion : — "  Knowing  by  instinct  that  the  person  they  intend  to  attack 
is  in  a  sound  slumber,  they  generally  alight  near  the  feet,  where,  while 
the  creature  continues  fanning  with  its  enormous  wings,  which  keeps 
one  cool,  he  bites  a  piece  out  of  the  tip  of  the  great  toe,  so  very  small 
indeed  that  the  head  of  a  pin  could  be  scarcely  received  into  the 
wound,  which  is  consequently  not  painful ;  yet  through  this  orifice 
he  continues  to  suck  the  blood  until  he  is  obliged  to  disgorge.  He 
then  begins  again,  and  thus  continues  sucking  and  disgorging  till  he 
is  scarcely  able  to  fly ;  and  the  sufferer  has  often  been  known  to  sleep 
from  time  into  eternity.  Cattle  they  generally  bite  in  the  ear,  but 
always  in  places  where  the  blood  flows  spontaneously.  Having  applied 
tobacco-ashes  as  the  best  remedy,  and  washed  the  gore  from  myself 
and  my  hammock,  I  observed  several  small  heaps  of  congealed  blood 
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all  round  the  place  where  I  had  lain,  upon  the  ground,  on  examining 
which  the  surgeon  judged  that  I  had  lost  at  least  twelve  or  fourteen 
ounces  during  the  night."  This  is  sufficiently  circumstantial,  and  the 
narrative  is  assisted  by  Mr.  Wood,  who  quotes  the  passage  in  his 
'  Zoography,'  and  who  informs  us  that  "  it  is  said  to  perform  the  ope- 
ration by  inserting  its  aculeated  tongue  into  the  vein  of  a  sleeping 
person  with  so  much  dexterity  as  not  to  be  felt ;  at  the  same  time 
fanning  the  air  with  its  large  wings,  and  thus  producing  a  sensation 
so  delightfully  cool  that  the  sleep  is  rendered  still  more  profound,  and 
the  unfortunate  person  reduced  almost  to  death  before  he  awakes." 
And  the  same  author  further  informs  us  that  "  there  is  reason  to 
believe  that  this  thirst  after  blood  is  not  confined  to  the  bats  of  one 
continent,  nor  to  one  species,  since  at  Java  they  seldom  fail  to  attack 
those  persons  who  lie  with  their  feet  uncovered."  The  same  sort  of 
stories  are  to  be  found  in  most  books  of  Natural  History  up  to  a  late 
period.  Wood's  work  was  published  in  1807,  and  the  tales  are  con- 
tinued in  Bewick  in  the  edition  of  1820.  Cuvier,  in  the  last  edition  of 
the  '  Regne  Animal'  (1829),  says,  "They  have  accused  this  species  of 
having  caused  men  and  beasts  to  perish  by  sucking  them,  but  it  con- 
tents itself  with  making  very  small  wounds,  which  may  sometimes 
become  envenomed  by  the  climate."  Lesson  (1827),  in  his  notice  of 
the  genus,  says,  "  The  single  American  species  is  celebrated  by  the 
fables  with  which  they  have  accompanied  its  history."  Dr.  Horsfield, 
who  paid  particular  attention  to  the  Javanese  Bats,  does  not  say  a 
word  of  their  blood-thirsty  propensities.  That  some  of  the  Phyllos- 
to  mat  a  suck  the  blood  of  animals  as  well  as  the  juices  of  succulent 
fruits,  zoologists  are  agreed;  and  we  have  above  endeavoured  to 
describe  the  peculiar  apparatus  with  which  they  are  furnished. 
Where  the  "aculeated  tongue"  fitted  for  insertion  "into  the  vein  of 
a  sleeping  person"  is  to  be  found  among  the  known  bats,  we  are  igno- 
rant. The  rough  tongue  of  the  genus  Ptcropus  has  been  supposed  to 
have  been  employed  for  abrading  the  skin,  to  enable  the  animal  to 
suck  the  part  abraded,  but  zoologists  are  now  agreed  that  the  suppo- 
sition is  groundless.  It  is  more  than  probable  that  the  celebrated 
Vampire  superstition  and  the  blood-sucking  qualities  attributed  to 
the  Bat  have  some  connection  with  each  other. 

Piso  describes  the  bodies  of  his  Bats  (Andira-guaca)  as  being  as 
large  as  European  pigeons. 

Madalcus,  Leach.  Characterised  by  four  incisors  in  each  jaw  ;  the 
two  intermediate  upper  ones  are  longer  than  the  lateral ;  they  are 
bifid  ;  the  lower  incisors  are  equal,  simple,  and  pointed.  Four  molar 
teeth  in  the  upper  and  five  in  the  lower  jaw  on  each  side.  Two  nasal 
leaves.  No  tail.  Lips  furnished  with  soft  fringed  and  compressed 
papillae.    Tongue  bifid  at  the  point. 

M.  Lewisii.  Nasal  leaf  suddenly  pointed ;  ears  moderate  and 
rounded.  Fur  blackish.  Interfemoral  membrane  notched.  Expan- 
sion 16  inches.    Locality,  Jamaica. 

Glossophaga.  Four  incisors  in  each  jaw ;  canines  moderately  strong. 
Tongue  very  long,  extensile,  and  terminated  by  a  sort  of  sucker.  Nose 
surmounted  by  a  crest  in  form  of  a  pike-head.  Tail  none,  or  variable 
in  length.    Interfemoral  membrane  very  small,  hardly  any. 

Incisors  —  ;  canines,  - — - ;  molars,  - — -=24. 
4  '  1— 1 '  '  3—3 

Locality,  entirely  American.  The  extensile  tongue,  says  Lesson, 
enables  the  species  to  suck  the  blood  of  animals. 

G.  soricina  of  Geoffroy,  Vespertilio  soricinus  of  Pallas  and  Gmelin. 
Interfemoral  membrane  comparatively  large.  No  tail.  Locality, 
Surinam  and  Cayenne. 

Rhinopoma,  Geoff'.  Two  incisors  in  the  upper  jaw,  four  in  the 
lower.  Nose  long,  conical,  cut  square  as  it  were  at  the  end,  and  sur- 
mounted with  .a  small  leaf.  Nostrils  straight,  transversal,  and  oper- 
culated.  Ears  large,  earlet  (oreillon)  external.  Tail  long,  enveloped 
at  its  base  in  the  interfemoral  membrane,  which  is  cut  as  it  were 
square,  and  free  at  the  extremity. 

Incisors,      canines,  - — -;  molars,  - — -  =  28 
4  1—1  5—5 

There  are  two  species  only ;  one  African,  the  other  American. 
R.  microphylla.    This  is  Belon's  Chauve-Souris  d'Egypte.    The  fur 
is  ash  coloured,   and  the  tail  very  long  and  slender.     It  is  the 
species  that  abounds  in  the  long  and  dreary  galleries  of  the  Egyptian 
Pyramids. 

Arlibeus,  Leach.  Four  incisors  in  each  jaw,  of  which  the  upper 
ones  are  bifid  and  the  lower  ones  truncated.  Two  canines  above  and 
the  same  number  below ;  the  upper  ones  have  an  internal  border  at 
their  base.  Four  molars  above  and  five  below  on  each  side.  Two 
nasal  leaflets  ;  one  horizontal,  the  other  vertical.    No  tail. 

A.  Jamaiccnsis,  the  only  species  known.  Brown  above,  grayish 
below.  Flying  membranes,  and  ears  brownish.  The  lips  are  sur- 
rounded with  a  regular  series  of  warts,  and  the  mouth  is  provided 
internally  with  a  narrow,  fimbriated,  cribriform  membrane.  Expan- 
sion about  1  foot,  3  inches.  Length  from  the  muzzle  to  the 
extremity  of  the  interfemoral  membrane,  4  inches,  10  lines.  Dr. 
Horsfield  calls  it  Phyllostoma  Jamaicense,  and  says  that,  in  many  par- 
ticulars it  agrees  with  Phyllostoma  planirostrum  of  Spix,  though  it  is 
clearly  distinguishable  from  it. 

MonophyUus,  Leach.  Four  unequal  incisors  in  the  upper  jaw,  of 
which  the  two  middle  ones  are  longer  than  the  lateral,  and  bifid  ; 
none  in  the  lower  jaw ;  two  canines  in  each  jaw.    Five  molai-s  above 
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and  six  below  on  each  side.  A  single  straight  leaf  upon  the  nose. 
Tail  short. 

M.  Redinani.  Brown  "above,  grayish  below.  Ears  rounded.  Nose- 
leaf,  which  is  sharp,  covered  with  small  white  hairs.  Membranes 
brown.    Locality,  Jamaica. 

2.  Sub-Family,  Rhinolophina. 

Nasal  leaf  complicated,  membranous.  Index  with  a  single  phalanx. 
Wings  largely  developed.  Females  with  pectoral  teats  often  accom- 
panied by  pubic  warts  simulating  niamillax 

Rhinolophus,  Geoff.  Nose  at  the  bottom  of  a  cavity  bordered  by 
a  wide  crest  of  a  horseshoe  shape,  and  surmounted  by  a  leaf.  Ears 
moderate,  lateral,  without  an  earlet  (oreillon).  Tail  long,  entirely 
enveloped  by  the  interfemoral  membrane,  which  is  very  much 
developed. 

Incisors,  — ;  canines,  ■!— i;  molars,  ^  ^=32 
4  1—1 '  '  6—6 

There  are  several  species. 

R.  tridens  (AseUia  tridens,  Gray)  is  a  native  of  Egypt. 


Head  and  skull  of  Einolophus  tridens. 


R.  nobilis  is  a  rare  and  fine  Javanese  species  :  it  is  the  Kebblek  of 
the  natives.  It  was  described  by  Dr.  Horsfield,  who  observes  that  it 
belongs  to  the  second  section  of  the  genus.  The  nasal  apparatus  con- 
sists of  a  broad  membrane  stretching  transversely  across  the  nose  in 
form  of  a  shelf ;  the  sides  are  boimded  by  several  parallel  folds,  and 
inferiorly  it  constitutes  a  semicircular  envelope,  which  has  a  short 
obtusely-rounded  point  in  the  middle.  Colour  above,  pure  brown ; 
beneath,  brown  variegated  with  gray.  Fur  remarkably  long  and 
silky,  and  supplied  with  a  most  delicate  down  at  the  base,  so  as  to 
be  throughout  very  soft  to  the  touch.  Body  4  inches  in  length. 
Expansion  19 J  inches. 


Rhinolophus  nohilis. 

Megaderma,  Geoff.  Ears  very  much  developed,  and  brought  for- 
ward on  the  head.  Earlet  internal,  wide.  Three  nasal  crests,  one 
vertical,  one  horizontal,  and  one  inferior  of  a  horseshoe  shape.  No 
tail.    Interfemoral  membrane  cut  square. 

0  ^  I  4  4 
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M.  trifolium.    Locality,  Java,  where  it  is  the  Lovo  of  the  natives. 


JIc;ul  of  Megaderma  trifolium  ;  b,  Skull  of  Megaderma  Frons. 


Nyckris,  Geoff*.  A  very  deep  longitudinal  sillon  upon  the  chanfrein. 
Nostrils  covered  by  a  cartilaginous  moveable  operculum.  Ears  large, 
united  at  their  base.  Earlet  external.  Interfemoral  membrane  very 
large,  comprehending  the  tail,  the  last  vertebra  of  which  is  terminated 

by  a  bifurcated  cartilage. 
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N.  Gcoffroyi.  Fur,  gray-brown  above ;  brighter  below.  Ears  very 
large.  A  well-developed  wart  placed  upon  the  lower  lip,  between  two 
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bourrelets,  having  the  form  of  a  V.  Locality,  the  Thebaid  and 
Senegal. 


Nyeteris  Gcoffroyi,  and  skull. 

Taphozous,  Geoff.  Chanfrein  with  a  sillon.  Upper  lip  thick.  Ears 
moderate  and  wide  apart.  Tail  fine  towards  its  point,  beyond  the 
interfemoral  membrane,  which  is  large,  prolonged,  and  angular  at  its 
external  border. 
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There  are  several  species. 

T.  Mauritianus.  Fur,  chestnut  above,  ruddy  below, 
nated  by  a  sinuous  border.    Locality,  Mauritius. 


28. 


Earlet  termi- 


Tajihozous  Mauritianus,  and  profile  of  the  same. 

Mormops,  Leach.  Four  upper  unequal  incisors,  of  which  the  inter- 
mediate ones  are  widely  notched,  and  four  below  which  are  equal  arid 
trifid  ;  two  canines  in  each  jaw,  the  upper  ones  twice  the  length  of 
those  below,  almost  compressed  and  canaliculated  before  ;  five  molars 
above  and  six  below  on  each  side.  A  single  nasal  leaf  united  to  the 
ears,  which  are  very  complicated. 

M.  Blainvillii,  the  only  species;  and  it  is  remarkable  for  the 
extreme  elevation  of  its  front ;  the  excavation  of  its  chanfrein  ;  the 
lobated  crenellated  form  of  its  upper  Hp,  and  the  division  of  the 
lower  one  into  three  membranous  lobes  ;  the  existence  on  the  tongue 
of  papillae,  of  which  the  anterior  are  bifid  and  the  posterior  multifid  ; 
the  folding  of  the  nasal  leaf,  and  the  division  of  the  upper  border  of 
its  ears  into  two  lobes.    Locality,  Jamaica. 

Nyctophilias,  Leach.  Two  upper,  elongated,  conical,  pointed 
incisors ;  six  lower  ones,  equal  and  trifid,  with  rounded  lobes ;  two 
canines  above  and  two  below,  the  lower  ones  having  a  small  point  at 
the  back  part  of  their  base.  Four  molars  on  each  side  of  the  jaws, 
with  crowns  furnished  with  pointed  tubercles.  Two  nasal  leaves,  of 
which  the  posterior  is  the  largest.  Tail  projecting  a  little  beyond  the 
interfemoral  membrane. 

N.  Geoffroyi,  the  only  species  known.  Fur,  yellowish  above.  Belly, 
breast,  and  throat  dirty  white.  Ears  large.  Membranes  brownish- 
black. 

§  2.  Anistiophori,  Spix. 

Bats  without  any  nasal  appendage. 

3.  Sub-Family,  Vespertilionina. 

Molar  teeth  with  pointed  tubercles.  Wings  wide  and  extended. 
A  single  phalanx  to  the  forefinger  (index).  Head  elongated.  The 
lips  simple.    Tongue  short.    Tail  long. 

Vcspcrtilio,  Linn.,  Geoff.  Upper  incisors  four,  sometimes  two. 
Lower  incisors  six.  Muzzle  very  simple.  Ears  separated,  but  some- 
times united  at  their  base.  Earlet  internal.  Tail  long,  entirely 
enveloped  in  the  interfemoral  membrane.    Cheek  pouches. 

t    •        4        .       1—1        ,      4—4  „„ 
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Lesson  observes,  that  many  Vespertilioncs  have  but  two  incisors. 
The  species  of  the  genus  are  many  in  number,  and  their  geographical 
distribution  is  very  wide. 

a.  European  Species. 
V.  murinus,  Linnaeus.  This  is  the  Flitter-Mouse,  Flutter-Mouse, 
and  Rear-Mouse,  of  the  English ;  La  Chauve-Souris  of  Buffon, 
and,  according  to  Pennant,  the  Ystlum  of  the  AVelsh  ;  the  Nattola, 
Notula,  Sporteglione,  Vispistrello,  and  Vilpistrello,  of  the  Italians ; 
Murciegalo  and  Morciegalo  of  the  Spaniards ;  Morcego  of*  the  Portu- 
guese ;  Speckmaus  and  Fledermaus  of  the  Germans ;  Vledermuys  of 
the  Dutch;  Laderlap  and  Fladermus  of  the  Swedes  ;  and  Flagermaus 
and  Aftenbakke  of  the  Danes. 


The  ears  are  oval,  of  the  length  of  the  head ;  the  earlets  falciform. 
The  fur  of  the  adults  is  ruddy-brown  above,  whitish-gray  below; 
that  of  young  individuals  is  gray-ash. 

This  species  is  common  in  Europe.  It  has  been  supposed  to  exist 
in  Asia,  and  even  in  Australia.  Its  haunts  are  caves,  ruined  build- 
ings, church-towers,  the  roofs  of  houses  or  churches,  and  hollow  trees, 
where  it  hybernates  during  the  whole  winter,  snugly  wrapped  up  in 
the  wing  membranes,  and  suspended  by  the  hind  feet.  We  have 
given  the  skeleton  of  this  species,  and  below  will  be  found  a  head  and 
skull  of  V.  Pipistrcllus,  another  European  species. 


Head  and  skull  of  Vcspcrtilio  Pipistrellus. 

0.  African  Species. 
V.  nigrita.    Adanson  discovered  this  species  at  Senegal.    The  ears 
are  oval,  triangular,  very  short,  one-third  of  the  length  of  the  head. 
Earlet  long,  and  terminating  in  a  point.    Fur  yellowish-brown  above, 
and  yellowish-ash  below. 

y.  Asiatic  Species. 
V.  picfus.  The  ears  are  shorter  than  the  head,  oval,  wider  than 
they  are  high.  Earlet  oval-shaped.  The  fur  is  reddish,  passing  into 
bright  yellow  upon  the  back,  and  of  a  tarnished  yellow  on  the  belly. 
Citron-coloured  rays  mark  the  course  of  the  fingers  in  the  wings, 
which  are  chestnut-brown.    Locality,  Ceylon. 

8.  American  Species. 

TT.  Naso.  This  species,  remarkable  for  the  length  of  its  nose,  was 
first  described  by  the  Prince  de  Neuwied.  The  nasal  organ  is  elon- 
gated in  a  straight  line  above  the  upper  jaw,  almost  like  a  proboscis. 
The  ears  are  small,  and  very  much  pointed.  The  fur  is  grayish-brown 
above  and  yellowish-gray  below.    Locality,  Brazil,  in  trees. 

Plecotus,  Geoff.  This  genus  in  many  of  its  characters  agrees  with 
Vespertilio,  but  the  ears  are  very  much  developed,  being  larger  than 
the  head. 

T    .        4         .  1—1 
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There  are  several  species,  and  the  form  occurs  in  all  the  four  quarters 
of  the  globe. 

P.  Timoriensis.  This  species  was  discovered  by  Peron  and  Lesueur 
in  the  island  of  Timor,  one  of  the  Moluccas.  The  ears  are  ample, 
united  at  their  base  by  a  small  membrane.  The  fur  is  blackish -brown 
above,  and  ash-brown  below. 


molars,  5_J>  =  36. 
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Plecotus  Timoriensis. 
b,  front  view  of  the  teeth,  &c. ;  c,  profile  of  the  skull ;  d,  profile  of  the  head. 

The  genera  Atalapha,  Hypexodon,  and  Nyctiocus  of  Rafinesque,  are 
considered  doubtful  by  Lesson  and  others. 

Myopteris,  Geoff.  The  chanfrein  is  united  and  simple.  The  ears 
are  large,  insulated,  and  lateral,  with  an  internal  earlet.  Tail  long, 
half  enveloped  in  the  interfemoral  membrane.  Muzzle  short  and  large. 

Incisors,  —  ;  canines,  lul ;  molars,  - — \  =26. 
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M.  Daubentonii,  Geoff. ;  Le  Rat  Volant  (Flying  Rat)  of  Daubenton. 
The  locality  of  this  species  is  unknown.  The  upper  part  of  the  head 
and  body  is  brown  ;  beneath,  the  colour  is  dirty  white,  with  a  slight 
tinge  of  yellow. 

4.  Sub-Family,  Noctilionina. 
Molars  tubercular.    Wings  long  and  straight.    Two  phalanges  to 
the  forefinger  (index).    Head  short  and  obtuse.    Lips  very  large. 
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Tail  recurved.  The  females  often  furnished  with  lateral  pouches  for 
the  reception  of  the  young  in  nursing. 

Noctilio,  Geoff.  Canines  very  strong.  Muzzle  short  and  swollen, 
and  divided  and  studded  with  fleshy  tubercles  or  warts.  Nose  simple, 
and  losing  itself  in  the  lips.  Ears  small  and  lateral.  Interfemoral 
membrane  very  much  developed.    Tail  enveloped  at  its  base. 

Incisors,  —  ;  canines,  - — -  ;  molars,  - — -  =  28. 
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N.  Leporinus.  Size  of  a  rat.  Fur  of  a  uniform  reddish-yellow. 
This  is  the  Veapertilio  Lcporinus  of  Gmelin  ;  Noctilio  unicolor  of  Geoff- 
roy.    Localities,  Brazil,  Peru,  and  Paraguay. 


Noctilio  Leporinus. 
a,  Profile  of  head  ;  b,  profile  of  skull ;  c,  front  view  of  muzzle  ;  d,  front 
view  of  tectli,  &c. 

Dysopes,  Illiger.  M.  Temminck  is  of  opinion  that  Molossus,  Nycti- 
nonius,  and  Cheiromdes  are  identical  with  Dysopes.  The  following  is 
the  character  of  the  teeth,  according  to  F.  Cuvier :  two  incisors  above 
and  four  below;  two  canines  in  each  jaw  ;  four  molars  on  each  side 
of  the  upper  jaw ;  that  is  to  say,  two  false  and  two  normal ;  ten 
molars  in  the  lower  jaw,  namely,  four  false  and  six  true.  Type, 
D.  Moops.  We  proceed  to  give  the  definition  of  Molossus,  Cheiro- 
meles,  and  Nyctinomus,  for  the  assistance  of  the  student. 

Molossus.  Head  short ;  muzzle  swollen.  Ears  large ;  earlet  external. 
Interfemoral  membrane  straight,  with  a  square  termination.  Tail 
long,  enveloped  at  its  base,  and  most  frequently  free  at  its  extremity. 

Incisors,  —  :  canines,  - — -  ;  molars,  ^ — \  =  28. 
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The  geographical  distribution  of  this  form  is  wide  :  Africa,  Asia, 
and  South  America  possess  it :  but  the  species,  which  are  numerous, 
occur  principally  in  the  two  last-mentioned  localities. 

M.  obscurus,  M.  fumarius  of  Spix,  Dysopes  obscurus  of  Temminck. 
Size  of  the  Barbastelle  of  Europe.  Fur  composed  of  hair  of  two 
colours,  blackish-brown  above,  and  ash-brown  below.  Whiskers  at 
the  border  of  the  lips.  Length  about  3  inches,  3  lines.  Expansion 
9  inches.    Localities,  Brazil  and  Guyana. 


Heart  of  Molossus  obscurus.  Skull  and  front  teeth. 

Cheiromclcs,  Horsfield.    Two  incisors  above  and  two  below;  the 
upper  ones  large,  approximate,  semiconical,  and  acute,  the  lower  very  i 
small  and  simple.     Muzzle  conical,  sulcated,  and  with  setiferous  J 
glandules.    Ears  distant,  patent,  with  a  short,  semicordate,  obtuse 
operculum.    Axillary  pouch  ample  ;  but  the  hind  foot,  according  to  j 
Dr.  Horsfield,  constitutes  the  chief  distinguishing  character.  The 
hind  foot,  or  rather  hand,  "consists  of  four  fingers,  which  have  the  j 
same  disposition  and  structure  as  in  other  animals  of  this  family,  and 
of  a  distinct  thumb,  essentially  agreeing  with  this  member  in  many 
Quadrumana,  and  in  several  animals  of  the  Rodentia  and  Marsupicdia. 
It  is  a  complete  antagonist  to  the  fingers,  enables  the  animal  to  take 
hold  of  objects,  and  thus  constitutes  a  perfect  hand." 

C.  torquatus,  Horsfield,  'Researches  in  Java;'  Molossus  Cheiropus, 
Auct. ;  Dysopes  Cheiropus,  Temminck.  Length,  5^  inches.  Expan- 
sion nearly  2  feet.    Localities,  Siam  and  Western  Asia. 

Nyctinomus,  Geoff.  Nose  flat,  losing  itself  in  the  lips,  which  are 
deeply  slit  and  wrinkled.  Ears  large,  and  hanging  with  an  external 
earlet.  Interfemoral  membrane  moderate  and  angular.  Tail  long, 
and  nearly  half  of  it  enveloped. 
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Localities.  This  form  occurs  in  Africa,  Asia,  and  South  America. 


N.  jEgyptiacut,  Geoff. ;  Dysopes  Geoffroyi,  Temminck.  Reddish 
above  and  brown  below.  Tail  slender.  Interfemoral  membrane 
enveloping  only  half  of  the  tail.  Locality,  ruins  and  subterraneous 
places  in  Egypt. 

Dinops,  Savi.  Ears  united  and  extended  on  the  front.  Lips  pendent 
and  plaited.  Tail  enveloped  for  half  its  length  in  the  interfemoral 
membrane. 
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D.  Cestonii,  Savi.  Fur  thick  and  soft,  gray-brown,  tending  slightly 
to  yellowish,  but  a  little  browner  on  the  back.  Wings  black-brown. 
Muzzle,  lips,  and  ears  black,  the  latter  large,  rounded,  and  a  little 
notched  on  their  external  border.  Tail  long,  of  a  brown-black. 
Locality,  the  environs  of  Pisa,  where  Savi  discovered  it. 

Stenoderma,  Geoff.  Nose  simple.  Ears  small,  lateral,  and  isolated ; 
earlet  internal.  Interfemoral  membrane  rudimentary,  and  bordering 
the  legs.    No  tail. 

Incisors,  —  ;  canines,  ^— -  ■  molars,         =  28. 
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But  it  should  be  remembered  that  Cuvier  only  allows  of  two  incisors 
in  the  upper  jaw,  instead  of  four,  the  number  given  by  Geoffroy. 

S.  rufa.  Fur  uniform,  chestnut-red.  Ears  moderate,  oval,  and  a 
little  notched  on  their  external  border. 

Cclceno,  Leach.  Two  upper  incisors  pointed  and  simple ;  four  lower 
ones  contiguous  and  cylindrical.  Two  canines  above  and  below,  the 
upper  ones  largest.  Four  molars  on  each  side  of  the  jaws,  the  first 
pointed  and  simple,  and  the  last  three  with  their  crowns  beset  with 
points.  Third  and  fourth  finger  with  three  phalanges,  the  fifth  or 
external  with  two  only.  Interfemoral  membrane  prolonged  a  little 
below  the  toes  of  the  hind  feet.  Ears  separated ;  earlets  simple. 
No  tail. 

C.  Brooksiana.  Back  ferruginous ;  belly  and  shoulders  yellowish- 
ferruginous.  Ears  pointed,  with  the  anterior  border  rounded  and  the 
posterior  one  straight.    Membranes  black. 

jEllo,  Leach.  Two  upper  incisors  large,  compressed,  bifid,  and  with 
rounded  lobes.  Two  lower  equal,  trifid,  with  rounded  lobes.  Two 
upper  canines,  long,  very  sharp,  with  a  small  projecting  point  before 
and  behind  their  base  ;  the  two  lower  smaller  and  less  pointed.  Four 
upper  molars  on  each,  the  two  first  pointed  and  triangular,  the  second 
largest,  the  third  bifid,  and  the  fourth  trifid  externally.  Third  finger 
of  the  wings  with  four  phalanges,  fourth  and  fifth  with  three.  Inter- 
femoral membrane  straight.  Ears  contiguous,  short,  very  large ;  no 
earlet.    Tail  not  exceeding  the  membrane. 

A.  Cuvieri.  Colour  ferruginous-Isabella.  Wings  obscure  brown. 
Ears  truncated,  as  it  were,  at  the  end. 

Scotophilus,  Leach.  Four  upper  incisors  unequal,  pointed,  the 
intermediate  ones  being  largest  and  simple,  and  the  lateral  ones  bifid 
with  equal  lobes  :  six  lower  incisors  indistinctly  trifid.  Two  canines 
above  and  below,  the  upper  ones  with  a  small  point  behind  their  base, 
and  the  corner  ones  with  a  similar  one  in  front.  Four  molars  with 
crowns  armed  with  points.  Fourth  and  fifth  fingers  of  the  wings 
with  three  phalanges. 

S.  Kuhlii.    Fur  ferruginous.    Ears,  nose,  and  wings  brown. 

5.  Sub-Family,  Pteropina. 
We  now  come  to  a  numerous  and  widely  distributed  family  con- 
taining some  of  the  largest  forms  of  the  Vespcrtilionidce,  and  subsist- 
ing principally  on  vegetables  and  fruits.  It  is  not  improbable  that  the 
fabulous  Harpy  may  have  had  its  origin  in  some  of  these  enormous 
bats  with  their  well-developed  pectoral  mammae. 


rtcropus  Diummieri. 


Molar  teeth  tuberculated  and  grooved  longitudinally.  Wings 
rounded.    Interfemoral  membrane  aud  tail  often  wanting.  Indei 
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with  three  phalanges.  Head  long  and  hairy.  Females  for  the  most 
part  with  nursing  pouches. 

Pteropus,  Brisson  (Roussettes  of  the  French).  A  small  nail  on  the 
index  wing-finger.  Head  conical.  Ears  short.  Tail  absent,  or  rudi- 
mentary.   Interfemoral  membrane  very  little  developed. 

a.  Tailless. 

P.  Javanicus.  Upper  part  of  the  neck  smoky  red,  rest  of  the  fur 
blackish,  some  white  hairs  mingled  with  the  black  ones  of  the  back. 
Expansion  5  feet.  This  is  the  Kalong  of  the  Javanese,  which, 
according  to  Dr.  Horsfield,  is  extremely  abundant  in  the  lower  parts 
of  Java,  and  uniformly  lives  in  society.  The  more  elevated  districts 
are  not  visited  by  it.  Numerous  individuals,"  continues  the  Doctor, 
"  select  a  large  tree  for  their  resort,  and  suspending  themselves  with 
the  claws  of  their  posterior  extremities  to  the  naked  branches,  often 
in  companies  of  several  hundreds,  afford  to  a  stranger  a  very  singular 
spectacle.  A  species  of  Ficus,  in  habit  resembling  the  F.  religiosa  of 
India,  which  is  often  found  near  the  villages  of  the  natives,  affords 
them  a  very  favourite  retreat,  and  the  extended  branches  of  one  of 
these  are  sometimes  covered  by  them.  They  pass  the  greater  portion 
of  the  day  in  sleep,  hanging  motionless  :  ranged  in  succession,  with 
the  head  downwards,  the  membrane  contracted  about  the  body,  and 
often  in  close  contact,  they  have  little  resemblance  to  living  beings, 
and  by  a  person  not  accustomed  to  their  economy  are  readily  mistaken 
for  a  part  of  the  tree,  or  for  a  fruit  of  uncommon  size  suspended  from 
its  branches.  In  general  these  societies  preserve  a  perfect  silence 
during  the  day  :  but  if  they  are  disturbed,  or  if  a  contention  arises 
among  them,  they  emit  sharp  piercing  shrieks,  and  their  awkward 
attempts  to  extricate  themselves  when  oppressed  by  the  light  of  the 
sun,  exhibit  a  ludicrous  spectacle.  In  consequence  of  the  sharpness 
of  their  claws,  their  attachment  is  so  strong,  that  they  cannot  readily 
leave  their  hold  without  the  assistance  of  the  expanded  membrane  : 
and  if  suddenly  killed  in  the  natural  attitude  during  the  day,  they 
continue  suspended  after  death.  It  is  necessary  therefore  to  oblige 
them  to  take  wing  by  alarming  them,  if  it  be  desired  to  obtain  them 
during  the  day.  Soon  after  sunset  they  gradually  cpait  their  hold,  and 
pursue  their  nocturnal  flight  in  quest  of  food...  They  direct  their 
course  by  an  unerring  instinct  to  the  forests,  villages,  and  plantations, 
occasioning  incalculable  mischief,  attacking  and  devouring  indiscrimi- 
nately every  kind  of  fruit,  from  the  abundant  and  useful  cocoa-nut 
which  surrounds  the  dwelling  of  the  meanest  peasantry,  to  the  rare 
and  most  delicate  productions  which  are  cultivated  with  care  by 
princes  and  chiefs  of  distinction.  By  the  latter,  as  well  as  by  the 
European  colonists,  various  methods  are  employed  to  protect  the 
orchards  and  gardens.  Delicate  fruits,  such  as  mangoes,  jambus, 
lansas,  &c,  as  they  approach  to  maturity,  are  ingeniously  secured  by 
means  of  a  loose  net  or  basket,  skilfully  constructed  of  split  bamboo. 
Without  this  precaution,  little  valuable  fruit  would  escape  the  ravages 
of  the  Kalong.  There  are  few  situations  in  the  lower  parts  of  Java  in 
which  this  night  wanderer  is  not  constantly  observed  :  as  soon  as  the 
light  of  the  sun  has  retired  one  animal  is  seen  to  follow  the  other  at  a 
small  but  irregular  distance,  and  this  succession  continues  uninter- 
rupted tiU  darkness  obstructs  the  view.  The  flight  of  the  Kalong  is 
slow  and  steady,  pursued  in  a  straight  line,  and  capable  of  long  con- 
tinuance. The  chase  of  the  Kalong  forms  occasionally  an  amusement 
of  the  colonists  and  inhabitants  during  the  moonlight  nights,  which 
in  the  latitude  of  Java  are  uncommonly  serene.  He  is  watched  in  his 
descent  to  the  fruit-trees,  and  a  discharge  of  small  shot  readily  brings 
him  to  the  ground.  By  this  means  I  frequently  obtained  four  or  five 
individuals  in  the  course  of  an  hour." 


Pteropus  Javanicus. 
ft  With  Tails. 

P.  stramineus.  Fur  reddish-yellow;  tail  very  short.  Expansion 
two  feet.    Brought  from  Timor  by  Peron  and  Lesueur. 

7.  With  Wings  on  the  Back. 
Cephalotes,  Geoff.   A  small  nail  on  the  index  in  one  species.  Head 
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conical ;  ears  short ;  tail  but  little  apparent.  Interfemoral  membrane 
notched.    Flank-membrane  springing  from  the  mesial  line  of  the  back. 

j    •       4        .       1—1        .  5—5 

Incisors,       canines,  ;  molars,   = 

0  1—1  '4—4 

C.  Peronii.  Fur  brown  or  red,  and  very  short.  No  nail  on  the 
index.  Wings  springing  from  the  middle  of  the  back.  Expansion 
two  feet.  Locality,  Timor.  N.B.  Temminck  thinks  that  the  P.  pal- 
liatus  of  Geoffroy  is  the  young  of  this  species. 

Harpya,  Illiger.  Differing  from  Cephalotes  in  the  want  of  lower 
incisors  and  of  the  last  small  molars  in  both  jaws.  Geoffroy  thinks 
that  the  difference  between  the  system  of  dentition  in  Harpya  and 
Cep>halotes  Peronii  is  attributable  to  age  only. 

T    .       2        .  1—1 

Incisors,  -  :  canines,  

0  1—1 

H.  Pallasii  {Cephalotes  Pallasii,  Geoff.).  Fur  consisting  of  scanty 
and  soft  hairs,  grayish-ash  above,  pale  white  below.  A  nail  on  the 
index.    Expansion  1  foot  11  inches.    Locality,  the  Moluccas. 
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Head  of  Harpya  Pallasii. 

Cynopterus,  F.  Cuvier.  Four  incisors  and  two  rudimentary  false 
molars  in  each  jaw,  like  the  Pteropi,  but  they  entirely  want  the  last 
molars.  The  jaws  are  abbreviated,  and  the  heads  much  resemble 
those  of  Cephalotes. 

Macroglossa,  F.  Cuvier.  A  genus  approaching  very  closely  to 
Pteropus  and  formed  by  F.  Cuvier  for  the  Lowo-assu  of  the 
Javanese,  P.  minimus  of  Geoffroy,  P.  rostratus  of  Horsfield.  It3 
character  depends  upon  the  extreme  length  of  the  head,  the  absence 
of  false  molars,  the  great  development  of  the  posterior  molar  and  the 
extensile  tongue. 

Incisors,      canines,  - — -  ;  molars,  - — 5=34. 
4  1—1  6—6 

M.  Ilorsfielclii  (Pteropus  rostratus,  Horsfield).  Temminck  is  of  opinion 
that  M.  Kiotlotes,  P.  minimus,  Geoff.,  and  M.  Horsfielclii  are  identical. 

5.  Wings  placed  extremely  backwards. 
Epomophorus  (Gray).  £.  WhitU  (Pteropus  Epomopluirus,  Bennett). 
Pale  brown,  the  colour  being  paler  posteriorly ;  belly  white  ;  humeral 
brush  (or  epaulette)  white  and  large.  Total  length,  six  inches  three 
quarters  ;  length  of  the  head,  two  inches  and  a  quarter.  Expansion 
12  inches. 

The  following  is  the  arrangement  of  the  species  of  this  order  of 
which  there  are  specimens  in  the  British  Museum,  as  given  in  the 
list  of  the  Mammalia  by  Dr.  J.  E.  Gray ; — 

VESPERTILIONIDiE. 
A.  Istiophori. 

a.  Pkyllostomina. 

1.  Rhinopoma  Hardwickii,  the  Indian  Rhinopome. 

2.  if.  microphylla,  the  Egyptian  Rhinopome.  Egypt. 

3.  Sturnira  Spectrum,  the  Sturnira.  Brazils. 

4.  Arctibeus  Jamaicensis,  the  Jamaica  Arctibeus.  Jamaica  and 
Brazils. 

5.  A.  fimbriatus,  the  Fringe-Lipped  Arctibeus.  Brazils. 

6.  A.  verrucatus,  the  Warty-Chinned  Arctibeus.    South  America. 

7.  A.  falcatus,  Sickle-Arctibeus.  Cuba. 

8.  Vampyrus  Spectrum,  the  Pale  Vampire.  Jamaica. 

9.  Phyllostoma  hastatum,  the  Javeline  Phyllostome.  Brazils. 

10.  P.fuliginosum,  the  Sooty  Phyllostome.    South  America. 

11.  P.  Childreni,  Children's  Phyllostome.    South  America. 

12.  P.  soricinum,  the  Soricine  Phyllostome.    Jamaica,  West  Indies. 

13.  P.  Bennettii,  Bennett's  PhyUostome.    South  America. 

14.  P.  lanceolatum,  Long-Leaved  Phyllostome.    South  America. 

15.  P.  elongatum,  Elongated  Phyllostome.  Brazils. 

16.  Brachyphylla  Cavernarum,  the  Cavern-Bat.  St.  Vincent's, 
West  Indies ;  Cuba. 

17.  Phyllophora  megalotis,  Large-Eared  Phyllophore.  Brazils. 

18.  P.  nigra,  Black  Phyllophore.  Brazils. 

19.  P.  amplexicaudata,  West-Indian  Phyllophore.  West  Indies, 
Jamaica. 

20.  Glossophaga  Soricina,  the  Soricine  Bloodsucker.  Jamaica, 
West  Indies. 

21.  M onophyllus  Redmani,  Redman's  Leaf-Nosed  Bat.  Jamaica. 

22.  Anoura  Geoffroyi,  Geoffroy's  Tailless  Bat.  Brazils. 

23.  Megaderma  Lyra,  Lyre-Nosed  Broad-Winged  Bat.  Java;  India, 
Madras  and  Bengal. 

24.  M.  Spasma,  the  Cordate  Bat.    Java  and  Singapore. 

25.  Lavia  frons,  the  African  Leaf-Bat.    West  Africa,  Gambia. 

b.  Rhinolophina. 

26.  Arittvs  jlavescens,  the  Yellowish  Aritaus. 
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27.  Rhinolophus  Hipposideros,  the  Smaller  Horseshoe-Bat.  Devon- 
shire. 

28.  R.  ferrum-cquinum,  tho  Larger  Horseshoe-Bat.    England  and 
Turin. 

29.  R.  megaphyllus,  the  Large-Leaved  Horseshoe-Bat.  Australia. 

30.  R.  morio,  the  Black  Horseshoe-Bat.  Singapore. 

31.  R.  tragatus,  Nepaul  Horseshoe-Bat.  Nepaul. 

32.  R.  Capensis,  Cape  Horseshoe-Bat.    Cape  of  Good  Hope. 

33.  R.  clivosus,  Short-Faced  Horseshoe-Bat.    North  Africa. 

34.  Hipposideros  fulvus,  Foxy  Horseshoe-Bat.    India,  Madras. 

35.  H.  murinus,  Mouse-Coloured  Horseshoe-Bat.    India,  Madras. 

36.  II.  bicolor,  Rhinolophus  bicolor,  Two-Coloured  Horseshoe-Bat. 
Java. 

37.  H.  apiculatus,  Apicillated  Horseshoe-Bat.    India,  Madras. 

38.  II.  larvatus,  Masked  Horseshoe-Bat.  Java. 

39.  II.  penicillatus,  Pencilled  Horseshoe-Bat.  Madras. 

40.  II.  vulgaris,  Javanese  Horseshoe-Bat.  Java. 

41.  //.  nohilis,  Noble  Horseshoe-Bat.  Java. 

42.  II.  armiger,  Hodgson's  Horseshoe-Bat.  Nepaul. 

43.  Asellia  tridens,  the  Three-Toothed  Asellia.  Egypt. 

B.  Anistiophori. 

c.  Vespei'tilionida;. 

4  4.  Nycteris  Thcbaica,  Egyptian  Nycteris.  Egypt. 
45.  N.  Damarensis,  Damara  Nycteris.     South  Africa,  Damara 
country. 

4G.  N.  Poensis,  Fernando  Po  Nycteris.    Africa,  Fernando  Po. 

47.  Petalia  Javanica,  Kuhl's  Petalia.  Java. 

48.  Nyctophilia  Gcuffroyi,  tho  Australian  Nyctophile.  Australia. 

49.  Barbastellus  communis,  the  Barbastelle.  England. 

50.  Plccotus  communis,  Common  Long-Eared  Bat.  England,  Loudon. 

51.  P.  Cltristii,  Egyptian  Long-Eared  Bat.    North  Africa,  Egypt. 

52.  Romicia  calcarata,  the  Long-Spurred  Romicia. 

53.  Vespertilio  mystacinus,  the  Whiskered  Bat.  Devonshire  and 
Cambridgeshire. 

54.  V.    Daulentonii,  Daubonton's  Bat.    Scotland,  Aberdeen. 

55.  V.  Caroli,  Prince  Charles's  Bat.     North  America. 

56.  V.  muricola,  the  Wall  Bat.  Nepaul. 

57.  Trilolitus  Blepotis,  the  Blepote.  Timor. 

58.  T.  Ilorsficldii,  the  Lowo-Manir.  Java;  India. 

59.  Myotis  murium,  the  Large-Eared  Bat.    Hamburg  and  England. 

60.  M.  Bechsteinii,  Bechstein's  Bat.    New  Forest,  Hampshire. 

61.  M.  Nattereri,  Natterer's  Bat.  England. 

62.  Kerivoula  picta,  the  Kerivoula.  Java. 

63.  K.  formosa,  the  Nepaul  Kerivoula.  Nepaul. 

64.  K.  Sykesii,  Sykes's  Kerivoula.    India,  Calcutta. 

65.  K.  trilatitoidcs,  the  Javanese  Kerivoula.  Java. 

66.  K.  Hardwickii,  Hardwicke's  Kerivoula.  Java. 

67.  K.  Poensis,  the  Fernando  Po  Kerivoula.    Fernando  Po. 

68.  K.  grisea,  the  Gray  Kerivoula. 

69.  A".  Brasilemis,  the  Brazilian  Kerivoula.  Brazils. 

70.  Natalus  stramineus,  the  Natale.  America. 

71.  Scotophilus  Serotinus,  the  Serotine.  England. 

72.  S.  discolor,  Parti-Coloured  Bat.  England. 

73.  S.  Leisleri,  the  Hairy-Armed  Bat.  England. 

74.  S.  murinus,  the  Bat.  England ;  North  of  Scotland ;  Hamburg ; 
<ud  Madeira. 

75.  S.  fuliginosus,  the  Sooty  Scotophile.  Nepaul. 

76.  S.  Hodgsonii,  the  Indian  Bat.    India,  Calcutta. 

77.  <S.  lobatus,  the  Lobed  Scotophile.  India. 

78.  S.  Maderaspatanus,  the  Madras  Bat.  Madras. 

79.  S.  morio,  the  Australian  Bat.    Van  Diemen's  Land,  Australia. 

80.  S.  Gouldii,  Gould's  Scotophile.    Van  Diemen's  Land. 

81.  S.  pumtius,  the  Dwarf  Bat.  Australia. 

82.  S.  Greyii,  Captain  Grey's  Bat.  Australia. 

83.  S.  Cubensis,  the  Cuba  Bat.  Cuba. 

84.  S.  MacLeayii,  MacLeay's  Bat.  Cuba. 

85.  S.  Bellii,  Bell's  Bat.    West  Indies. 

86.  S.  Greenii,  Green's  Bat.    North  America. 

87.  S.  Temminchii,  Temminck's  Noctule.    Calcutta  and  Java. 

88.  S.falcatus,  the  Falcated  Noctule.  India. 

89.  S.  Leachii,  Leach's  Noctule.  India. 

90.  S.  fulvus,  the  Foxy  Noctule.    Java  and  Madras. 

91.  Noctulinia  altivolans,  the  Noctule.  England. 

92.  N.  Malaccensis,  the  Singapore  Noctule.  Singapore. 

93.  N.  labiata,  Large-Lipped  Noctule.  Nepaul. 

94.  Lasiurus  rufus,  the  Red  Hairy-Tailed  Bat.  America. 

95.  L.  pruinosus,  the  Powdered  Hairy-Tailed  Bat.  North  America. 

96.  Scotophilus  Capensis,  the  Cape  Bat.    Cape  of  Good  Hope. 

97.  Murina  suillus,  the  Pig-Nosed  Bat.  India. 

d.  Noctilionina. 

98.  Taphozous  perforatus,  the  African  Taphozous.     Africa  and 
Mauritius. 

99.  T.  longimanus,  the  Long-Armed  Taphozous.   India,  Calcutta. 

100.  T.  nudiventer,  the  Naked-Bellied  Taphozous.    Africa,  Nubia. 

101.  T.  mclanopogon,  the  Black-Bearded  Taphozous,  Caves  of  Kenneri, 
Hindustan. 


102.  T.  saccolaimus,  the  Javanese  Taphozous.  Java. 

103.  Noctilio  Americanus,  the  Bull-Dog  Bat.  Para. 

104.  N.  mastivus,  the  Striped  Bull-Dog  Bat.  Brazils  and  Central 
America. 

105.  Mosia  nigrescens,  the  Mosia.    South  America. 

106.  Mystacina  tuberculata,  the  Mystacine.   New  Zealand. 

107.  Cenlurio  senex,  the  Wriukled-Faced  Epaulet-Bat.  Amboyna. 

108.  Chenolycteris  MacLeayii,  MacLeay's  Fringe-Nosed  Bat. 
Cuba. 

109.  Mormops  Blainvillii,  the  Mormops.  Cuba  and  South 
America. 

110.  Nyctinomus  plicatus,  the  Groove-Cheeked  Bat.  Java  and 
Bengal. 

111.  N.  Ruppellii,  Riippell's  Groove-Cheeked  Bat.  Fernando  Po 
and  Singapore. 

112.  N.  pumilus,  the  Smaller  Groove-Cheeked  Bat.  Egypt. 

113.  N.  murinus,  the  Murine  Groove-Cheeked  Bat.  Jamaica. 

114.  N.  macrotis,  the  Large-Eared  Groove-Cheeked  Bat.  Cuba. 

115.  Molossus  velox,  the  Swift-Flying  Thick-Lipped  Bat.  Brazils, 
and  St.  Lucia,  West  Indies. 

116.  M.  fuliginosus,  the  Sooty  Thick-Lipped  Bat.  Bermuda, 
Jamaica,  and  Portobello. 

117.  M.  rufus,  the  Reddish  Thick-Lipped  Bat.  Brazils. 

118.  M.  tropidorhynchus,  the  Ridge-Nosed  Thick-Lipped  Bat.  Cuba. 

119.  M.  Braziliensis,  the  Brazilian  Thick-Lipped  Bat.  Brazils. 

120.  M.  Norfolccnsis,  the  Norfolk  Island  Thick-Lipped  Bat.  Norfolk 
Island. 

121.  Diclidurus  Freyreisii,  the  Diclidure.  Pueblo  Nuevo,  Tropical 
America. 

e.  Pleropina. 

122.  Pteropus  poliocephalus,  Gray-Headed  Kalong.  Australia. 

123.  P.  Bdwardsii,  the  Wurba-Gool.    India,  Nepaul,  and  Molucca. 

124.  P.  edulis,  the  Kalong.  Sumatra. 

125.  P.  funereus,  Red-Naped  Kalong.    Australia,  Port  Essington. 

126.  P.  pselaphon,  Hairy-Footed  Kalong.  Island  of  Boniu  (Loo- 
Choos). 

127.  P.  rubricollis,  the  Roussette.    Cape  of  Good  Hope. 

128.  Xantharpyia  amplexicaudata,  the  Xantharpye.  Amboyna. 

129.  X.  jEgyptiaca,  Egyptian  Xantharpye.    North  Africa,  Egypt. 

130.  X.  straminea,  the  Pale  Xantharpye.  Africa. 

131.  Epomophorus  Whitii,  the  Shoulder-Knot  Bat.  West  Africa, 
Gambia. 

132.  Cynopterus  marginatus,  the  Margin-Eared  Cynoptere.  India, 
Java,  and  Nepaul. 

133.  C.  Horsfieldii,  Horsfield's  Cynoptere.    Java  and  India. 

134.  C.  brevicaudatus,  the  Short-Tailed  Cynoptere. 

135.  C.  affinis,  the  Indian  Cynoptere.  Himalaya. 

136.  Macroglossus  mini7nus,  the  Kiodote.  Java. 

Fossil  Cheiroptera. 

Cuvier  described  the  skeleton  of  a  species  of  bat  allied  to  the 
Serotine,  which  was  petrified  and  imbedded  in  a  block  of  the 
Eocene  Gypsum  at  Montmartre,  Paris.  Some  fossil  teeth  resembling 
those  of  a  Cheiropterous  animal  have  been  found  in  the  Eocene 
Sand  at  Kyson  near  Woodbridge  in  Suffolk.  More  numerous  remains 
of  this  family  have  been  met  with  in  England  in  the  limestone  caverns 
containing  the  fossil  bones  of  extinct  bears,  hyamas,  and  other  animals. 
Professor  Owen  says  of  these  remains  that  he  has  "  failed  to  detect 
in  the  more  complete  skulls  and  skeletons  from  cave-localities  any 
character  by  which  they  could  be  distinctly  referred  to  unknown 
species  of  bats,  or  to  such  as  do  not  now  exist  in  England ;  and  after 
much  ])ains  bestowed  on  the  less  complete  and  more  abundant  frag- 
mentary and  detached  parts  of  the  enduring  framework  of  the 
Chevroptera  I  have  been  seldom  able — partly  indeed  from  the  still 
imperfect  state  of  the  osteology  of  this  order — to  arrive  at  any  sound 
specific  determinations."  One  of  the  most  complete  examples  of  the 
skeleton  of  a  bat  from  a  crevice  of  a  bone-cave  in  the  Mendip  Hills 
Professor  Owen  refers  to  Vespertilio  noctula.  Remains  of  a  bat  from 
the  bone-cave  called  Kent's  Hole,  near  Torquay,  Devon,  are  preserved 
in  the  British  Museum  ;  and  from  an  examination  of  these  Professor 
Owen  concludes  that  they  belong  to  the  Rhinolophus  ferrum-equinum, 
the  Great  Horseshoe-Bat,  which  is  not  now  a  native  of  these  islands. 
Other  Cheiropterous  remains  have  been  found  in  the  bone-caves  of  the 
continent  of  Europe.    [See  Supplement.] 

CHEIROSTE'MON,  a  genus  of  plants  belonging  to  the  natural 
order  Sterculiaeeo?.  C.  platanoides,  a  most  singular  plant,  is  com- 
monly called  the  Hand-Tree,  in  consequence  of  its  stamens  being  so 
arranged  as  to  present  an  appearance  somewhat  similar  to  that  of  a 
human  hand.  It  is  a  lofty  tree,  with  the  habit  of  a  plane,  and  a 
trunk  about  as  thick  as  a  man's  body.  Its  head  divides  into  a  number 
of  close  horizontal  branches,  which  are  of  a  brownish  colour  towards 
their  extremities  in  consequence  of  the  number  of  short  fawn-coloured 
hairs  that  beset  them.  The  leaves  are  heart-shaped,  slightly  7-lobed, 
six  or  eight  inches  long,  and  a  little  toothed  ;  they  are  of  a  rich  deep 
green  on  the  upper  side,  and  are  covered  with  fawn-coloured  hairs  on 
the  under  side.  The  flowers  are  of  a  bright  red,  and  appear  at  the 
end  of  the  branches;  they  consist  of  three  external  lanceolate  brownish 
bracts,  and  a  bell-shaped  fleshy  angular  calyx,  about  an  inch  and  a 
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half  deep,  bright  red  inside,  covered  externally  with  a  russet  down  ; 
it  is  deeply  divided  into  five  lobes,  and  is  marked  on  the  outside  at 
the  base  with  five  prominences,  which  correspond  with  an  equal 
number  of  little  pits  filled  with  a  slightly  viscid  whitish  fluid.  There 
is  no  corolla.  There  are  five  stamens  combined  into  a  central  column- 
like tube,  from  the  apex  of  which  proceed  five  long  slender  sharp- 
pointed  processes,  which  are  all  curved  one  way,  coloured  red,  and 
look  very  much  like  what  one  might  imagine  to  be  the  claws  of  a 
demon's  hand ;  on  the  convex  side  these  processes  bear  the  anthers. 
The  fruit  is  a  large  woody  5-celled  5-valved  capsule,  with  from  fifteen 
to  twenty  seeds  in  each  cell. 


Hand-Tree  (Cheirostemon  platanoides.) 
a,  fruit  opened  ;  b,  section  of  young  fruit,  showing  the  disposition  of  the 
seeds  ;  c,  pistil  and  bracts ;  d,  flower  opened  to  show  the  tube  of  the  stamens 
and  the  five  anthers  (all  these  figures  are  about  one-sixth  less  than  the  natural 
size  ;  .those  which  follow  are,  some  of  the  natural  size,  and  others  slightly 
magnified)  ;  e,  f,  g,  seeds ;  h,  i,  sections  showing  the  situation  of  the  embryo  ; 
k,  the  embryo,  placed  to  show  the  cotyledons. 

The  singular  form  of  the  stamens  and  their  large  size  have  rendered 
this  tree  an  object  of  curiosity  and  veneration  in  Mexico  from  time 
immemorial.  The  native  Mexicans  call  it  by  the  unpronounceable 
name  of  Macpal  Cochiquauhitl,  which  the  Spaniards  translate  Arbol 
de  Manitas,  and  the  English  Hand-Tree.  What  made  it  a  greater 
object  of  admiration  was,  that  in  all  Mexico  only  one  tree  was  known, 
which  was  near  the  town  of  Toluca,  about  sixteen  leagues  west  of 
the  city  of  Mexico.  The  flowers  of  this  plant  were  so  constantly 
gathered  by  the  Indians  as  objects  of  veneration  that  the  fruit  never 
ripened,  and  it  was  not  till  the  year  1801  that  cuttings  transferred  to 
the  Botanic  Garden  at  Mexico  struck  root,  and  began  to  multiply 
this  vegetable  wonder.  The  original  tree  must  be  much  more  ancient 
than  the  conquest  of  Mexico,  for  it  has  been  distinctly  described  by 
the  Spanish  historians.  The  people  of  Toluca  imagine  that  the  tree 
is  one  and  indivisible,  that  no  other  was  ever  created,  nor  any  other 
ever  propagated.  Seeds  however  have  been  produced  from  the  young 
plants  in  the  Botanic  Garden,  Mexico,  whence  they  may  now  be 
procured  without  difficulty.  Plants  of  it  were  thus  obtained  some 
years  since  by  Mr.  Lambert,  of  Boyton  House,  in  Wiltshire,  and  they 
are  not  uncommon  in  large  collections.  Notwithstanding  the  belief 
of  the  Mexicans  to  the  contrary,  it  is  really  found  wild  in  Guatemala, 
where  whole  forests  of  it  were  observed  near  the  city  of  that  name 
by  one  of  the  pupils  of  Professor  Cervantes.    The  Hand-Tree  is  said 
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to  form  a  very  large  tree,  which  preserves  its  leaves  all  the  year 
round,  and  forms  a  flue  shady  canopy,  flowering  in  November, 
December,  and  January. 

(Hernandez,  Hist.  Plant.  Nov.  Hisp.,  vol.  ii.,  ed.  2,  p.  531  ;  Vetan- 
court,  Theatr.  Mexic. ;  Larreategui,  Dissert.,  June,  1795  ;  Tilesius  in 
Act.  Petrop.,  5,  321,  t.  ix. ;  Humb.  and  Bonpl.,  PI.  jEqwinoct.,  i.  85.) 

CHEIROTHE'RIUM.  The  footprints  on  the  Red-Sandstone  of 
Hildburghausen  were  referred  by  Kaup  to  a  mammiferous  animal 
under  the  above  title.  To  the  same  origin  many  similar  remains  in 
England  have  been  referred.  Professor  Owen  is  of  opinion  that  the 
animal  was  reptilian,  and  that  it  may  be  regarded  as  identical  with 
the  Labyrinthbdon  of  the  same  formations,  of  which  the  teeth  are 
very  characteristic.  The  animal  was  probably  a  Batrachian  Reptile. 
The  footprints  occur  with  ripple  marks,  and  what  are  called  rain 
marks,  on  the  flaggy  red-saudstones  of  the  Mersey  and  also  in 
Dumfriesshire. 

CHELIDO'NIUM,  a  genus  of  plants  belonging  to  the  natural 
order  Papaveracece.  C.  majua  is  the  only  species.  It  is  a  glaucous 
rather  hairy  annual,  with  small  yellow  flowers,  a  siliquose  capsule, 
and  orange-coloured  juice.  It  is  not  at  all  uncommon  in  waste  places  in 
this  country ;  it  is  commonly  called  Celandine,  and  possesses  no 
useful  properties  worth  naming. 

CHE'LIFER,  a  genus  of  Arachnida  remarkable  for  the  resemblance 
which  the  species  composing  it  bear  to  scorpions.  Hence  Lamarck 
styled  the  order  in  which  he  placed  them  '  les  Faux  Scorpions,' 
associating  them  with  Qaleodes.  They  belong  however  to  the 
Trachearian  division  of  the  class  Arachnida.  The  mandibles  of 
Chelifer  are  short,  with  didactylous  extremities.  The  palpi  are  two, 
very  long,  and  fine  pointed,  resembling  arms,  and  having  claws  at 
their  extremities.  The  maxillae  are  connivent  and  two  in  number. 
The  eyes  are  two  in  the  Chelifers  proper,  as  distinguished  by  Hermann 
from  the  species  of  the  genus  Obisium  of  Leach,  which  have  four ; 
they  are  placed  at  the  sides  of  the  thorax.  The  body  is  ovate, 
anteriorly  acute,  and  depressed.    The  feet  are  eight. 

These  curious  animals  are  very  small,  and  resemble  miniature 
scorpions  deprived  of  their  tails.  They  run  fast,  moving  backwards, 
forwards,  and  often  sideways  like  crabs.  They  live  under  stones,  in 
crevices  of  rocks  by  the  sea-side,  under  bark  of  trees,  and  in  houses 
among  old  papers  and  old  furniture.  They  feed  upon  insects.  They 
are  found  in  all  parts  of  Europe. 

CHE'LMON.  [CHiETODON.] 

CHE'LODUS,  a  genus  of  Fossil  Mammalia  proposed  by  Kaup.  It 
is  of  the  rodent  type,  allied  to  the  beaver  and  porcupine,  and  occurs 
in  Tertiary  Beds  at  Eppelsheim,  near  Mainz. 

CHE'LONARIUM.  [Elaterid2E.] 

CHELONE.  [Chelonia.] 

CHELONIA  (Xe\avri,  a  Tortoise),  Tortoises  and  Turtles,  a 
numerous  and  highly  interesting  order  of  Reptiles,  generally  con- 
sidered the  first  by  herpetologists.  They  are  also  termed  Testndinata 
(from  Testudo,  the  Latin  name  for  a  Tortoise),  and  are  distinguished  at 
the  first  glance  by  the  double  shield  in  which  their  body  is  normally 
inclosed,  whether  they  are  terrestrial,  fresh-water,  or  marine.  They 
were  all  comprised  by  Linnseus  under  his  genus  Testudo. 

The  following  account  of  the  organisation  of  these  animals  is 
principally  derived  from  Cuvier. 

Skeleton.— The  surface  of  the  skull  in  these  reptiles  is  continuous, 
being  without  any  moveable  articulations,  as  is  the  case  with  the 
Serpents  and  the  Tailed  Batrachians.  But  whilst  this  character 
prevails  in  all  the  genera  of  which  the  order  is  composed,  many  of 
those  genera  differ  much  in  their  cranial  structure,  and  it  becomes 
necessary  to  point  out  these  differences,  which  are  much  greater  than 
those  which  exist  in  the  crania  of  the  Crocodiles. 

In  the  Land-Tortoises  the  head  is  oval  and  obtuse  anteriorly  ;  the 
interval  between  the  eyes  is  large  and  convex ;  the  aperture  of  the 
nostrils  is  large,  higher  than  it  is  wide,  and  a  little  depressed  back- 
wards. The  orbits,  which  are  large,  are  nearly  round,  complete 
throughout,  directed  sideways  and  a  little  forwards.  The  parietal 
region  terminates  backwards  in  a  large  projecting  occipital  spine,  and 
has  on  each  side  two  large  temporal  fossae,  under  which  are  enormous 
tympanic  cavities ;  behind  these  cavities,  and  a  little  above,  project 
two  large  mastoidean  protuberances,  and  beneath  them  are  the 
apophyses,  which  serve  for  the  articulation  of  the  under  jaw.  These 
apophyses  descend  vertically,  and  are  not  directed  backwards  as  in 
the  Crocodiles.  Underneath,  the  basilary  region  is  flat,  the  palatine 
concave ;  and  upon  the  anterior  part  of  this  last  the  osseous  posterior 
nostrils  open,  there  being  no  palatine  roof,  and  the  palatine  part  of 
the  maxillaries  being  open  up  to  the  anterior  fourth  of  the  muzzle; 
a  disposition  rendered  necessary  by  the  mode  of  respiration  in  these 
animals,  and  which  as  much  resembles  that  of  the  Frogs  as  it  differs 
from  that  of  the  Crocodiles.  The  occipital  region  is  in  its  totality 
vertical,  although  the  occipital  spine,  the  mastoidean  protuberances, 
and  the  articular  condyle  of  the  skull,  which  is  a  very  projecting 
tubercle,  render  it  very  unequal. 

The  first  remarkable  feature  in  the  composition  of  the  head  of  the 
Tortoises  is  the  absence  of  nasal  bones.  In  the  recent  animal  the 
external  bony  nostrils  are  narrowed  by  cartilaginous  lamina?,  which 
represent  these  bones ;  but  in  the  skeleton  is  found  immediately  at 
their  upper  border  the  anterior  frontal  bone,  which  takes  its  ordinary 
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place  in  the  frame  of  the  orbit,  is  articulated  also,  as  ordinarily,  to 
the  ante-orbital  apophysis  of  the  maxillary  bone,  descends  within  the 
orbit,  forms  the  anterior  septum,  which  separates  the  orbit  from  the 
nose,  and  is  articulated  below  with  the  palatine  and  the  vomer, 
leaving  between  it,  the  maxillary,  and  the  palatine,  an  oblong  hole, 
which  leads  into  the  posterior  nostrils.  The  osseous  cavity  of  the 
nose  is  oblong,  and  formed  by  the  maxillaries,  the  intermaxillaries, 
the  vomer,  the  two  anterior  and  the  two  principal  frontals.  The 
extent  of  the  anterior  frontals  and  the  absence  of  the  nasal  bones  are 
the  causes  that  the  first  articulate  with  each  other,  and  that  they 
extend  above  the  orbit  and  outside  the  principal  frontals  up  to  the 
posterior  frontals  in  Testudo  Indica,  or  very  near  it  in  some  other 
species.  The  intermaxillaries  have  no  ascending  apophysis.  They 
form,  as  ordinarily,  the  termination  of  the  muzzle,  and  are  directed 
backwards  in  the  palate  between  the  maxillaries,  and  even  between 
the  posterior  nostrils,  to  the  vomer.  The  posterior  nostrils  are  two 
large  apertures  pierced  ou  each  side  in  the  middle  of  the  nasal  cavity 
between  the  maxillaries,  the  intermaxillaries,  the  vomer,  and  the 
anterior  frontal  bones.  The  bottom  of  the  cavity  of  the  nose  is 
covered  above  and  closed  behind  by  the  principal  frontals,  which 
leave  a  large  aperture  between  them,  closed  by  a  cartilage  which 
permits  the  passage  of  the  filaments  of  the  olfactory  nerve.  Lower 
and  laterally  there  is,  between  the  frontal,  the  anterior  frontal,  and 
the  vomer,  a  rather  large  space  closed  by  a  continuation  of  the  same 
cartilage,  which  represents  the  os  planum.  In  the  Terrestrial 
Tortoise  there  is  no  inter-orbital  simple  cartilaginous  septum,  or 
nearly  none ;  but  this  is  not  so  in  other  sub-genera.  The  frontals 
cover  but  very  little  of  the  cerebral  chamber,  because  they  are  short, 
and  together  form  a  lozenge  wider  than  it  is  long.  The  parietals 
form  together  a  pentagon,  the  most  acute  angle  of  which  proceeds  to 
unite  itself  with  the  occipital  spine.  They  cover  more  than  half  of 
the  cerebral  chamber,  and  are  directed  backwards  by  means  of  a 
Bcaly  suture  on  the  occipital  bone  and  on  the  petrous  bone.  On  each 
side  the  parietal  bone  descends  very  low  into  the  temporal  fossa; 
there  it  occupies  nearly  all  the  space  which  the  temporal  wing  of  the 
sphenoid  bone  occupies  in  the  crocodile,  and  in  the  tortoise  there 
only  remains  a  very  small  portion  of  this  bone,  which  unites  on  one 
side  to  the  descending  portion  of  the  parietal;  on  the  other  to  the 
palatine,  the  internal  pterygoid,  the  body  of  the  sphenoid,  the 
tympanic  cavity,  and  the  os  petrosum.  The  jugal  bone  is  articulated, 
as  ordinarily,  with  the  external  and  posterior  angle  of  the  maxillary 
bone.  It  is  narrow  and  continued  under  the  orbit,  behind  which  it 
encounters  the  posterior  frontal  bone,  which  completes  the  frame  in 
this  part,  and  the  squamous  portion  of  the  temporal  bone,  which 
forms  by  itself  the  whole  zygomatic  arch,  as  may  be  seen  in  many  of 
the  Cetacea.  The  temporal  bone  widens  to  unite  itself  to  the 
tympanic  cavity,  which  is  extremely  large.  It  forms  a  frame  which 
is  nearly  completely  bony  for  a  large  tympanum ;  and  below  this 
frame  it  descends  in  form  of  an  apophysis  for  the  articulation  of  the 
lower  jaw.  This  frame  leads  into  a  vast  cavity,  completed  only  at 
its  upper  posterior  angle  by  the  mastoidean.  At  the  bottom  of  this 
cavity  is  a  hole  through  which  passes  the  ossiculum  auditus  to  arrive 
at  a  second  cavity,  formed  externally  by  the  bone  of  the  tympanic 
cavity,  on  the  internal  side  by  the  petrous  bone  and  the  occipital 
bones,  below  a  little  by  the  sphenoid  bone,  and  closed  backwards  by 
cartilage.  It  is  a  second  part  of  the  tympanic  cavity  which  is  thus 
divided  by  a  constriction,  of  which  we  have  examples  among  the 
mammals,  especially  in  the  genus  Felis,  but  the  communication 
between  the  two  parts  is  less  narrowed  than  in  the  Tortoise.  The 
tympanic  bone  forms  besides  a  considerable  part  of  the  posterior 
walls  of  the  temporal  fossa.  Between  it  and  the  parietal  the  petrous 
bone  shows  itself  in  this  same  temporal  fossa,  and  the  cranium  is 
closed  behind  by  the  occipital  bone,  which  is  here  divided  into  six 
bones,  not  into  four ;  for  the  lateral  occipitals  are  each  divided  into 
two  parts,  the  most  external  of  which  Cuvier  terms  the  exterior 
occipital.  The  fenestra  ovalis  is,  he  observes,  common  to  the  petrous 
bone  and  this  exterior  occipital ;  as,  in  the  crocodile,  it  is  common  to 
the  petrous  bone  and  the  ordinary  lateral  occipital:  the  fenestra 
rotunda,  on  the  contrary,  is  pierced  in  the  exterior  occipital,  as  it  is 
pierced  in  the  lateral  occipital  of  the  crocodile.  The  two  bones 
contribute  to  the  formation  of  the  cell  of  the  labyrinth  with  the 
upper  occipital,  as  the  petrous  bone  and  the  lateral  occipital  contri- 
bute to  it  in  the  crocodile.  In  both  genera  the  great  aperture  for 
the  exit  of  the  fifth  pair  of  nerves  is  in  front  of  the  petrous  bone, 
between  it  and  the  temporal  ala.  In  the  Turtle  this  hole  is  between 
the  petrous  bone  and  the  descending  part  of  the  parietal  bone.  The 
ossiculum  auditus  is  simple,  as  in  the  crocodile,  and  formed  of  a 
slender  stem,  which  widens  at  the  point  of  its  approximation  to  the 
fenestra  ovalis,  and  which  is  there  applied  by  a  round  and  concave 
surface,  so  that  it  has  nearly  the  figure  of  a  trumpet.  The 
Eustachian  tube  is  entirely  cartilaginous  or  membranous.  It 
commences  in  the  external  chamber  of  the  cavity,  above,  by  a  large 
notch  of  the  posterior  border  of  the  tympanic  bone,  near  the  edge  of 
the  tympanum  itself,  and  is  directed  obliquely  within,  passing 
between  the  bone  of  the  cavity  and  the  depressor  muscle  of  the 
lower  jaw,  to  a  notch  of  the  lateral  and  posterior  border  of  the 
pterygoid  bone,  whereby  it  penetrates  into  the  back  of  the  fauces,  on 
the  side,  close  to  the  articulation  of  the  lower  jaw,  but  far  enough 


from  its  congener,  and  especially  very  far  behind  the  internal  nostrils. 
On  the  palate,  or  rather,  behind  the  roof  of  the  back  of  the  mouth, 
may  be  seen  the  orifices  of  two  tubes,  under  the  form  of  two  small 
holes  separated  from  each  other. 


*  Skull  of  Testudo  Indica. 
1,  Profile  ;  2,  seen  from  above;  3,  seen  from  below  ;  4,  seen  from  behind. 
Reverting  to  the  lower  surface  of  the  cranium,  behind  tb.3 
maxillaries  and  the  frontals,  posterior  to  the  two  sides  of  the  vomer, 
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ave  the  palatines,  surrounded  behind  and  externally  by  the  pteiygoid 
bones,  which  last  extend  along  the  external  border  of  the  palatine  to 
the  maxillary  bones.  The  rest  of  the  pterygoids  covers  the  lower 
surface  of  the  cranium  between  the  two  tympanic  cavities  and  the 
two  temporal  aire,  leaving  exposed  to  view  behind  only  a  triangular 
part  of  the  body  of  the  sphenoid.  The  olfactory  and  optic  nerves 
have  their  exit  by  the  cartilaginous  septa  of  the  cranium,  and  not  by 
any  particular  opening  in  the  skull.  Cuvier  thinks  that  it  is  the 
same  with  the  third  and  fourth  pairs :  the  sixth  goes  forth  by  a 
small  canal  of  the  body  of  the  sphenoid  bone.  The  fifth  pair  has 
a  great  hole  between  the  petrous  bone  and  the  temporal  ala  divided 
into  two  externally.  There  is  at  the  external  border  of  the  palatine 
bone  a  hole  analogous  to  the  pterygopalatine. 

Internally,  the  cerebral  cavity  is  higher  than  it  is  wide;  the  bottom 
of  it  is  very  entire  :  but,  in  front,  in  the  sphenoid,  there  is  a  deep 
fosset  for  the  pituitary  gland,  a  kind  of  saddle.  From  the  sides  of 
this  part  spring  the  cartilaginous  septa,  which  in  going  to  form  a 
junction  with  the  ante-cerebral  partition  of  the  frontal  bone,  close  the 
cavity  of  the  cranium,  support  the  whole  anterior  part  of  the 
encephalon,  and  occupy  the  place  of  the  cribriform  plate,  of  the  orbital 
aloe  ;  or  otherwise,  the  anterior  sphenoid,  and  the  greater  part  of  the 
temporal  alae,  of  which  another  considerable  part  is  replaced  by  the 
descending  portions  of  the  parietal,  so  that  what  remains  does  not 
participate  in  the  formation  of  the  chamber  of  the  cranium  except  a 
little  in  front  of  the  hole  for  the  fifth  pair  of  nerves.  There  is  no 
more  bony  trace  of  the  anterior  sphenoid  than  in  the  crocodile. 

In  the  Emydes,  or  ordinary  Fresh-Water  Tortoises,  the  head  is  more 
flattened.  The  principal  frontals,  although  they  are  wider  than  the}' 
are  long,  do  not  always  reach  to  the  border  of  the  orbit,  as  is,  for 
example,  the  case  in  the  Testudo  (Cistudo)  Europcea;  the  posterior 
frontal  is  wider.  The  frame  of  the  tympanum  is  not  complete,  and 
in  lieu  of  a  hole  there  is  a  fissure  for  the  passage  of  the  ossiculum 
auditus  from  one  hollow  of  the  cavity  to  the  other.  The  basilary  and 
palatine  regions  form  but  one  plane  ;  the  palatines  not  being  even 
concave.  Cuvier  observes  that  Tesludines  scripta,  picla,  scabra, 
dorsata,  centraia,  clausa,  and  virgulata,  belong  to  this  category. 
Certain  Emydes,  he  remarks,  Emys  e.rpansa  for  instance,  tend  to  the  Sea- 
Tortoises,  or  Turtles,  and  the  Fresh- Water  Tortoises,  and  yet  exhibit 
characters  peculiar  to  themselves. 

In  the  Trionyces,  or  Soft  Tortoises,  the  skull  is  depressed,  and 
elongated  backwards ;  the  muzzle,  pointed  in  certain  species  (that  of 
the  Nile  for  instance),  is  short  and  rounded  in  some  others.  The 
intermaxillary  bones  are  very  small,  and  have  neither  nasal  nor 
palatine  apophysis  ;  there  is  behind  them  a  large  incisive  hole.  The 
maxillaries  unite  upon  the  palate  for  a  rather  long  space,  so  that  the 
posterior  nostrils  are  more  backwards  than  in  the  Land-Tortoises. 
The  palatines  do  not  unite  below  to  prolong  the  palate ;  they  are 
hollowed  into  a  demi-canal  anteriorly,  and  less  extended  than  in  the 
Land-Tortoises. 

The  principal  character  of  the  Marine  Tortoises,  or  Turtles,  is  that 
a  lamina  of  their  parietal,  their  posterior  frontal,  their  mastoidean, 
their  temporal,  and  their  jugal,  unite  together,  and  with  the  tympanic 
cavity,  by  sutures,  to  cover  the  whole  region  of  the  temple  with  a 
bony  roof,  which  has  no  solution  of  continuity.  Their  muzzle  being 
shorter  than  in  other  tortoises,  and  their  orbits  much  longer,  their 
nasal  cavity  is  smaller,  and  as  wide  as  it  is  high  and  long.  Its 
posterior  wall  belongs  entirely  to  the  anterior  frontals,  and  it  is 
between  them  that  the  olfactory  nerves  are  introduced.  The  bony 
tubes  of  the  back  nostrils  commence  in  the  lower  part  of  this 
posterior  partition,  and,  like  the  palatines,  have  a  palatine  part  or 
lower  lamina;  these  tubes  are  rather  longer,  more  directed  backwards, 
and  bear  less  resemblance  to  simple  holes.  It  results  also  from  the 
size  of  the  orbit  that  the  inter-orbital  membranous  or  cartilaginous 
space  is  more  extended. 

The  most  heteroclite  skull  among  the  tortoises  is  that  of  the  Mata- 
mata  {Testudo  finibriata,  Chelys  fimbriata).  Extraordinarily  large  and 
flat,  it  seems  to  have  been  crushed.  The  very  small  orbits  are  close 
to  the  end  of  the  muzzle.  The  posterior  region  of  the  cranium  is 
elevated ;  and  the  two  tympanic  bones,  in  form  of  trumpets,  widen 
out  on  each  side  of  the  cranium.  The  temple  is  a  wide  horizontal 
fossa,  not  deep,  and  not  at  all  covered,  except  behind  by  the  union  of 
the  posterior  angle  of  the  parietal  with  the  mastoidean  bone ;  and, 
what  is  peculiar,  Cuvier  observes,  to  this  sub-genus,  this  fossa  is  not 
framed  in  externally,  because  there  is  no  temporal  bone,  or  at  least 
it  is  reduced  to  a  simple  vestige.  The  two  maxillaries  form  together 
a  transversal  arch,  in  the  middle  of  which,  below,  is  a  single  inter- 
maxillary, and,  above,  the  external  aperture  of  the  nostrils,  which  is 
continued  into  a  small  fleshy  proboscis.  The  two  palatine  bones,  and, 
between  them,  the  vomer,  fill  below  the  concavity  of  this  arch,  and 
have  in  front  the  two  back  nostrils  well  separated,  but  which  the 
palatines  do  not  encircle  below.  At  the  posterior  border  of  the 
palatine  is  a  rather  large  pterygopalatine  hole.  The  anterior  and 
posterior  frontals  form  the  upper  part  of  the  orbits.  The  principal 
frontals  advance  between  the  anterior  frontals  to  the  edge  of  the 
external  nostrils.  There  is  no  more  nasal  bone  than  in  the  other 
tortoises.  The  jugal  proceeds  from  the  posterior  angle  of  the  orbit 
between  the  maxillary  and  posterior  frontal,  beyond  which  it  does  not 
go,  touching  a  little  behind  and  below  the  pterygoidean ;  but  not 


forming  any  projection  behind  to  border  the  temple.  This  last  is  in 
this  manner  separated  from  the  orbit  by  a  postorbital  branch  of 
excessive  width,  and  which  takes  in  the  totality  of  the  posterior 
frontal  and  the  jugal  bones.  The  posterior  frontal  articulates  itself 
to  the  pterygoidean  by  its  external  posterior  angle.  The  rest  of  its 
posterior  border  is  free,  and  is  continued  with  that  of  the  parietal 


Skull  of  Matamata  [Chelys  fimbriata). 
1,  seen  from  above  ;  2,  seen  from  below  ;  3,  profile ;  4,  seen  from  behind. 

to  cover  a  wide  and  flat  canal  of  communication,  proceeding  from  the 
temple  to  the  orbit,  and  formed  below  by  the  pterygoidean  and 
palatine  bones.  The  two  pterygoideans  are  enormous.  They  form 
the  greatest  part  of  the  base  of  the  cranium  and  of  the  bottom  of 
the  temple.  Their  external  border  is  curved  in  its  anterior  part  for 
its  continuation  with  the  free  border  of  the  posterior  frontal ;  thers 
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are  neither  orbital  nor  temporal  alee.  The  parietal  bones,  which 
form  above  a  great  rectangle,  unite  by  their  descending  portions  to 
the  palatines,  the  pterygoideans,  the  petrous,  and  the  upper  occipital 
bones.  They  form  by  themselves  nearly  the  whole  roof  of  the 
cranium.  Following  the  pterygoidean,  the  temple  is  bounded  behind 
by  the  tympanic  bone  or  the  tympanic  cavity,  which  resembles  in 
part  a  trumpet.  The  frame  of  the  tympanum  is  complete.  A  hole 
in  the  posterior  wall  suffers  the  ossiculum  to  pass  into  the  second 
chamber,  which,  in  the  skull,  is  only  a  long  groove  of  the  posterior 
surface  of  the  cavity,  which  terminates  in  a  hollow,  in  the  formation 
of  which  the  petrous  bone,  the  external  occipital,  and  the  lateral 
occipital  concur.  It  is  not  closed  behind,  except  by  cartilage  and 
membranes ;  and  in  the  wall  of  the  side  of  the  cranium  are  pierced 
the  two  fenestra,  as  ordinarily.  Above  this  hole  of  the  first  chamber, 
by  which  the  ossiculum  passes,  is  another  which  conducts  into  the 
mastoidean  cellule,  which,  on  account  of  the  outward  projection  of 
the  tympanum,  is  found  within  and  not  behind.  The  occipital  spine 
is  a  short  vertebral  crest,  and  the  mastoidean  tubercles  are  transversal 
crests,  which  belong  entirely  to  the  mastoidean.  Even  in  large 
individuals  the  six  occipitals  ordinary  to  the  tortoises  may  be  distin- 
guished. Below,  the  smooth  and  nearly  plane  cranium  presents  a 
sort  of  regular  compartment,  formed  of  the  intermaxillaries,  the 
maxillaries,  the  vomer,  the  palatines,  the  pterygoideans,  the  sphenoid, 
the  petrous  bones,  the  tympanic  cavities,  the  basilary,  and  the  lateral 
and  external  occipitals.  Behind  the  ceiling  of  the  temple  the  petrous 
bone  forms  a  square  compartment  between  the  pterygoidean,  the 
tympanic  cavity,  the  external  occipital,  the  superior  occipital,  and 
the  parietal  bones. 

The  lower  jaw  of  the  tortoises  is  divided  in  a  manner  which  it  is 
not  very  easy  to  refer  to  that  manifested  in  the  crocodile,  to  which, 
Cuvier  observes,  that  of  the  birds  has  a  much  more  striking  relation  ; 
but  the  bird's  jaw,  he  adds,  also  approaching  to  that  of  the  tortoises, 
aids  us  in  referring  it  to  a  common  type.  The  space  occupied  in  the 
crocodile  by  the  two  dental  and  the  two  opercular  bones  is  filled  in 
the  Marine  Tortoises,  the  Fresh-Water,  and  Land-Tortoises,  as  well  as 
in  the  Trionyces,  with  a  single  bone  only,  the  analogue  of  the  two 
dental  bones.  Cuvier  never  saw  in  all  these  sub-genera,  even  in  their 
youth,  any  trace  of  symphysis:  the  bone  is  continuous  in  the  tortoises, 
as  in  birds.  The  Matamata,  or  Chdys,  on  the  contrary,  preserves  in 
every  age  a  division  at  the  anterior  part.  The  opercular  bone  always 
exists,  as  in  the  crocodile,  at  the  internal  surface  ;  but  it  is  carried 
farther  backwards,  and  attains  to  the  posterior  extremity.  Beneath  it 
is  the  angular  bone  forming  the  lower  edge  of  the  jaw.  That  which 
Cuvier  names  the  surangular  bone  occupies  the  external  surface  of 
this  part  of  the  jaw,  and  proceeds  also  to  its  posterior  extremity, 
but  only  touches  the  angular  bone  quite  behind,  and  in  becoming 
separated  on  the  two  anterior  thirds  by  a  long  point  of  the  dental 
bone.  Above,  and  towards  the  back  part,  between  the  opercular  and 
surangular  bones,  the  articular  bone  is  situated,  as  in  the  birds  ;  but 
in  the  tortoises  it  is  reduced  to  smaller  dimensions,  only  serving  for 
the  articulation  and  for  the  insertion  of  the  depressor  muscle,  or  the 
analogue  of  the  digastric  muscle.  The  coronoid  apophysis  does  not 
belong  at  all  to  the  surangular  bone  in  this  order,  but  to  a  bone  placed 
between  the  dental,  the  opercular,  and  the  surangular  bones ;  and  in 
front  of  the  aperture  by  which  the  nerves  enter  the  jaw,  an  opening, 
which  is  here  found  at  the  upper  border,  instead  of  being,  as  in  the 
crocodile  and  the  birds,  at  the  internal  surface.  This  bone,  which  is 
not  found  in  the  birds,  can  only  respond  to  the  complementary  bone 
in  the  crocodile.  Cuvier  saw  in  the  Emys  cxpansa  the  surangular,  the 
opercular,  and  the  articular  bones  anchylosed,  and  their  sutures 
effaced,  at  a  period  when  all  the  others  were  still  visible.  The 
general  form  of  the  bony  jaw  corresponds  nearly  to  what  is  seen 
externally.  More  pointed  in  the  Trionyces  and  Chelone  Caretta  ;  more 
obtuse,  more  parabolic,  in  C.  Mydas  and  the  Land-Tortoises ;  semi- 
circular in  front  of  the  coronoid  apophyses  in  the  Matamata ;  it  differs 
also  in  the  furrow  with  which  it  is  hollowed.  This  furrow  is  narrow, 
deep,  and  equally  wide  in  the  Land-Tortoises ;  widens  and  deepens 
towards  the  symphysis  in  C.  Mydas;  and  is  entirely  wanting  in 
Trionyx,  C.  Caretta,  &c. 

The  08  hyoides  of  the  tortoises  is  more  complicated  than  that  of  the 
crocodiles,  and  varies  singularly  in  form  from  one  genus  and  even  one 
species  to  another.  It  is  in  general  composed  of  a  body  itself,  some- 
times subdivided  into  many  pieces,  and  of  two,  sometimes  three  pairs 
of  horns  :  and  under  the  anterior  part  of  its  body  is,  besides,  suspended 
a  bone  or  a  cartilage,  sometimes  double,  which  is  the  true  bone  of  the 
tongue  analogous  to  that  seen  in  the  birds,  but  articulated  in  them  in 
front  of  the  body  of  the  os  hyoides,  whilst  in  the  tortoises  it  is  sus- 
pended below  it.  The  greatest  horns  (the  anterior  pan-  when  there 
are  only  two,  the  middle  when  there  are  three,  representing  the 
styloidean  bones)  embrace  the  oesophagus,  and  mount  behind  the 
muscles  which  are  the  analogues  of  the  digastrics,  or  depressors  of 
the  lower  jaw,  but  without  being  fixed  otherwise  than  by  their  proper 
muscles.  The  Land-Tortoises  have  the  body  of  the  os  hyoides  wider, 
its  anterior  portion  longer,  and  want  the  small  anterior  horns,  whilst 
the  anterior  angle  is  very  much  developed.  In  the  middle  of  the  disc 
are  two  round  spaces,  which  in  certain  tortoises,  the  Testudo  Indica  for 
example,  are  only  more  delicate ;  but  which  in  the  others,  Testudo 
radiata  for  instance,  are  absolutely  membranous. 


In  some  Fresh- Water  Tortoises,  Testudo  Europcca  and  T.  clausa  for 
example,  the  body  of  the  bone  is  longer  than  it  is  wide ;  and  has 
in  the  front  a  small  membranous  space,  and  at  its  anterior  angles 
the  small  lateral  horns.  Sometimes  two  or  even  four  osseous  nuclei 
are  there  formed. 

The  os  hyoides  of  Trionyx  differs  still  more.  Its  body  is  composed 
in  front  of  a  cartilaginous  point,  under  which  is  suspended  a  great 
lingual  oval  cartilage.  At  the  base  of  this  a  rhomboidal  osseous  piece 
adheres  on  each  side,  which  piece  represents  the  anterior  horns,  and 
afterwards  four  others  forming  a  thick  disc,  concave  above,  wider 
in  front,  and  notched  on  the  sides  and  behind.  At  the  anterior 
angles  of  this  disc  adhere  the  middle  horns,  and  to  the  posterior 
angles  are  attached  the  posterior  horns  :  all  four  are  very  bony.  The 
middle  are  formed  by  a  long  piece,  which  is  compressed,  arched,  and 
terminated  by  a  small  cartilage.  The  others  are  wider,  flatter,  and 
prolonged  by  a  cartilage,  in  the  substance  of  which  are  encrusted  in  a 
row  from  five  to  six  bony  nuclei,  which  are  round  or  oval,  very  hard 
and  very  distinct ;  so  that  the  entire  bone  comprehends  twenty 
different  osseous  pieces,  which  appear  to  remain  distinct  to  old  age. 

The  most  singular  of  all  these  is  that  of  the  Chelys,  and  is  very 
early  entirely  ossified.  Its  body  is  composed  of  a  long  narrow  pris- 
matic piece,  hollowed  above  by  a  canal  where  the  trachea  runs.  In 
front  this  piece  is  dilated,  and  carries  on  each  side  two  angular  por- 
tions, four  in  all,  without  counting  the  piece  itself.  The  two  interme- 
diate ones  unite  in  front,  leaving  between  them  and  the  principal  body 
a  membranous  space  on  which  the  larynx  reposes.  The  lateral  por- 
tions, Cuvier  observes,  represent  perhaps  the  small  anterior  horns.  It 
is  on  the  angle  which  they  form  with  the  dilatation  of  the  principal 
body  that  the  middle  horns  are  articulated ;  these  last  are  very 
strong,  prismatic  on  their  internal  moiety,  and  then  slender,  and  ter- 
minated by  a  bony  and  pointed  piece,  distinct  from  the  rest  of  the 
horn.  The  posterior  horns  are  articulated  at  tho  posterior  extremity 
of  the  prism  formed  by  the  principal  body.  They  are  long,  strong, 
slightly  compressed,  and  curved  into  an  arch. 

Under  the  anterior  and  dilated  part  is  suspended  the  true  bone  of 
the  tongue,  formed  in  front  of  a  semicircular  cartilage,  and  behind  of 
two  bony  pieces  in  form  of  a  crescent,  the  internal  angle  of  which  is 
prolonged  into  a  sort  of  tail  or  pedicle,  which  lies  under  the  prismatic 
body  of  the  os  hyoides. 

In  the  Turtles,  Chelone  Caretta  for  instance,  the  body  of  the  bone 
is  in  the  form  of  an  oblong  buckler,  concave  above  for  the  support  of 
the  larynx  and  the  commencement  of  the  trachea,  and  drawn  out  in' 
front  into  a  point  which  penetrates  into  the  flesh  of  the  tongue  in 
passing  upon  the  lingual  bone.  It  presents  on  each  side  an  angle  for 
carrying  the  anterior  horn,  which  is  very  small ;  the  great  horn  curved 
into  an  obtuse  angle  for  going  round  the  oesophagus  and  jaw,  more 
bony  than  all  the  rest  of  the  apparatus,  is  articulated  to  the  middle  of 
the  lateral  border  of  the  body  of  the  bone,  and  its  free  or  upper  extre- 
mity is  terminated  by  a  small  cartilaginous  articulation.  The  posterior 
horns  are  articulated  to  the  posterior  angles.  They  are  cartilaginous, 
flat,  rather  wide,  and  scarcely  arched. 

Bones  of  the  Trunk  :  Dorsal  Buckler,  or  Carapace. — The  wide  dif- 
ferences prevalent  in  the  modification  and  arrangement  in  the  bones 
of  the  head  in  this  order  lead  one  to  expect,  as  the  great  French  zoolo- 
gist observes,  proportional  differences  in  the  rest  of  the  skeleton.  The 
cranial  differences  are,  as  he  remarks,  greater  perhaps  than  obtain 
among  the  whole  of  the  mammals,  aud  most  certainly  are  more 
extensive  than  can  be  found  in  the  whole  class  of  birds. 

The  general  distinguishing  character  of  the  Tortoises,  that  which 
separates  them  from  all  the  Vertebrata,  is  the  external  position  of  the 
bones  of  the  thorax,  enveloping  with  a  cuirass  or  double  buckler  the 
muscular  portion  of  the  frame,  and  serving  also  as  a  protection  for 
the  shoulder-bones  and  the  pelvis. 

The  dorsal  buckler  is  principally  formed  of  eight  pairs  of  ribs, 
united  towards  the  middle  by  a  longitudinal  succession  of  angular 
plates,  which  adhere  to  the  annular  parts  of  so  many  vertebrae,  or 
even  form  a  part  of  them ;  but  it  is  remarkable  that  these  annular 
portions  alternate  with  the  body  of  the  vertebra?,  and  do  not  correspond 
directly  with  them. 

The  ribs  are  inlaid  by  means  of  sutures  into  these  plates  ;  they  are 
also  united  with  each  other,  on  the  whole  or  a  part  of  their  length, 
according  to  the  species,  and  even  in  each  species  according  to  the 
ages  of  the  individuals.  There  are  eight  anterior  vertebra  which  do 
not  enter  into  this  conjunction.  The  first  seven  (the  ordinary  cer- 
vical) are  free  in  their  movements.  The  eighth,  which  may  be 
regarded  as  the  first  dorsal,  is  placed  obliquely  between  the  last 
cervical  and  the  first  of  the  fixed  vertebra  of  the  dorsal  buckler, 
which  shortens  it  anteriorly ;  behind,  its  spinous  apophysis  is  elon- 
gated, and  enlarges  a  little  to  attach  itself  by  synchondrosis  to  a 
tubercle  of  the  first  of  the  plates  of  the  intermediate  series  of  the 
plastron. 

The  first  of  these  fixed  vertebra,  which  is  the  second  dorsal,  is  still 
rather  short,  and  carries  also  its  proper  annular  part,  the  spinous 
apophysis  of  which,  shorter  than  the  preceding,  attaches  itself  to  the 
second  plate  by  a  cartilage.  This  second  plate,  narrower  than  the 
first,  forms  but  one  bone  with  an  annular  part  which  is  below,  and  of 
which  the  anterior  portion  is  articulated  by  two  small  apophyses  with 
the  articular  apophyses  of  the  second  dorsal.    This,  properly  speaking, 
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is  the  annular  portion  of  the  third  dorsal  vertebra ;  but  the  body  of 
this  third  vertebra  is  only  articulated  by  its  anterior  moiety  with  the 
posterior  moiety  of  this  third  annular  part,  and  by  its  posterior  moiety 
it  is  articulated  to  the  anterior  moiety  of  the  fourth  annular  portion  ; 
and  this  alternation  continues,  so  that  the  body  of  the  fourth  vertebra 
responds  to  the  annular  portions  of  the  third  and  the  fourth,  the  body 
of  the  fifth  to  the  annular  portions  of  the  fourth  and  fifth,  and  so  on 
to  the  tenth. 

But  it  is  necessaiy  to  distinguish  in  the  ribs  the  plate  included  in 
the  buckler,  and  a  small  branch  which  proceeds  from  its  lower  sur- 
face, and  which  represents  what  is  termed  the  head  of  the  bone  in  the 
ordinary  ribs.  This  head  is  always  articulated  between  two  bodies  of 
vertebra;.  The  first  of  all  these  ribs  has  only  this  small  branch,  with- 
out having  any  plate  belonging  to  it  in  the  buckler,  excepting  only  in 
some  of  the  Emydes,  where  maybe  seen,  between  the  first  and  second 
longitudinal  plate,  and  the  first  or  second  widened  rib,  a  small  piece 
which  can  only  represent  the  enlarged  portion  of  this  first  rib,  but 
which  does  not  belong  to  its  head.  It  is  articulated  between  the 
eighth  vertebra  or  first  dorsal,  and  the  first  fixed  vertebra,  and  by  its 
other  extremity  applies  itself  to  the  internal  surface  of  the  second  rib. 
This  last  has  a  plate  which  incorporates  itself  by  its  anterior  border 
with  the  first  of  the  longitudinal  series,  by  its  spinal  border  with  the 
second  piece  of  that  series  or  the  annular  portion  of  the  third  vertebra, 
and  by  its  head  between  the  body  of  the  second  vertebra  and  that  of 
the  third.  The  succeeding  ribs  observe  the  same  law,  are  articulated 
by  means  of  their  head  between  the  body  of  one  vertebra  and  that  of 
the  succeeding  vertebra,  and  incorporate  themselves  by  means  of  then- 
dilated  part  with  the  plate  which  represents  the  annular  portion  of  the 
second  of  these  two  vertebra; :  and  this,  Cuvier  observes,  is  a  return 
to  the  general  law ;  for  in  man  and  in  the  quadrupeds  the  ribs  are 
articulated  by  their  head  between  two  vertebrae,  and  by  means  of 
their  tuberosity,  with  the  transverse  apophysis  of  the  second  of  the 
two.  The  dilated  portions  of  the  ribs  of  the  tortoise,  in  the  part 
where  they  are  incorporated  with  the  plates  of  the  longitudinal  series, 
represent,  then,  the  tuberosities  of  the  ribs  of  mammals.  The  ninth 
plate  of  the  longitudinal  series,  which  belongs  to  the  tenth  dorsal,  is 
the  last  with  which  a  pair  of  the  dilated  ribs  is  incorporated  ;  and  this 
last  is  the  ninth  in  all,  or  the  eighth  of  those  which  enter  into  ' the 
composition  of  the  dorsal  buckler.  It  is  directed  from  its  posterior 
border  backwards,  and  embraces  again  the  succeeding  plates,  with 
the  external  edges  of  which  it  becomes  incorporated  :  but  these  three 
plates  do  not,  any  more  than  the  first,  serve  to  complete  the  vertebral 
canal. 

The  tenth  rib,  attached  between  tne  bodies  of  the  tenth  and 
eleventh  vertebra;,  produces  no  plate  and  enters  not  into  the  com- 
position of  the  dorsal  buckler.  Like  the  first,  it  has  only  a  portion 
of  the  head,  and  is  joined  by  its  other  extremity  to  the  internal 
surface  of  the  ninth. 

The  eleventh  vertebra  after  the  cervical  is  the  only  one  that  can 
be  termed  lumbar ;  it  carries  no  rib.  In  the  Turtles,  its  annular 
portion  again  gives  a  plate  to  the  longitudinal  series  of  the  dorsal 
buckler,  and  is  the  tenth  and  the  smallest  of  the  pieces  of  this  series. 
The  twelfth  and  thirteenth  vertebra;  are  the  sacral.  At  their  sides 
are  attached  two  lateral  pieces  sufficiently  similar  to  the  heads  of  the 
ribs,  but  stronger,  especially  the  first,  and  convex  at  the  end,  in  order 
to  their  union  with  the  posterior  and  upper  angle  of  the  ossa  ilii. 
Their  annular  portion  is  close  and  complete,  and  is  not  incorporated 
with  the  plates  of  the  buckler  which  follow  that  of  the  eleventh 
vertebra.  The  vertebra;  of  the  tail  are  free,  like  those  of  the  neck : 
hence  the  plates  of  the  longitudinal  series,  which  follow  the  tenth, 
do  not  adhere  to  the  vertebra;,  and,  if  they  belong  thereto,  only  so 
belong  by  a  metaphysical  relation,  and  accordingly  they  may  be 
considered  as  having  been  dismembered.  So  of  the  first  of  all  the 
plates  of  the  series.  It  only  furnishes  an  attachment  to  the  annular 
portion  by  synchondrosis,  otherwise  close  and  complete,  of  the  first 
dorsal  vertebra ;  and  if  one  would  regard  it  as  belonging  thereto,  it 
would  be  necessary  to  consider  it  as  dismembered. 

The  Turtles  have  three  longitudinal  plates  after  the  tenth,  making 
thirteen  in  all ;  but  the  second  is  sometimes  divided  into  two,  and 
the  ninth  also,  which  increases  their  number  to  fifteen. 

Cuvier  found  fourteen  in  some  of  the  Emydes,  the  Emys  scrrata  for 
instance  ;  but  the  eleventh  and  twelfth,  he  adds,  are  very  small  in 
them.  There  is  but  a  single  one  after  the  tenth  in  the  Land-Tortoises 
and  the  Chclydes,  so  that  they  have  only  eleven  in  all.  It  sometimes 
happens  that  one  or  two  of  these  plates  are  not  seen  externally. 
Thus  in  the  Box-Tortoises,  the  two  ribs  of  the  last  pair  are  joined  to 
each  other,  and  thus  cover  the  ninth  plate  ;  and  in  this  respect  many 
modifications  occur  in  the  same  species ;  of  which  Bojanus  has,  in 
his  third  plate,  given  many  examples  taken  from  the  European 
Tortoise. 

In  Chelys  the  last  and  penultimate  rib  are  attached  to  the  eighth 
plate,  and  the  ninth  remains  hidden.  In  both  cases  the  tenth  and 
the  eleventh  subsist  as  ordinarily. 

In  the  Turtles,  the  eight  pairs  of  ribs  and  the  thirteen  plates  of 
the  longitudinal  series  form  a  slightly  convex  oval  buckler,  a  little 
narrowed  backwards.  The  ribs  are  not  incorporated  throughout 
their  length,  a  narrow  fraction  remains  towards  their  exterior,  and 
the  intervals  between  this  portion  and  that  of  the  anterior  and 


Carapace  of  Trionyx,  seen  from  below. 


posterior  ribs  are  filled  up  by  a  cartilaginous  membrane  only.  It  is 
only  in  extreme  old  age  that  some  are  widened  to  the  end.  Cuvier 
had  sometimes  seen  the  first  three  and  a  part  of  the  fourth  in  this 
state. 

In  the  Fresh-Water  Tortoises  and  in  Chelys  the  buckler  is  entirely 
filled  up  in  time,  and  the  ribs  incorporate  themselves  throughout 
their  length,  between  each 
other  and  with  the  marginal 
pieces.  The  ossification  pro- 
ceeds still  faster  in  the  Laud- 
Tortoises,  and  it  is  only  in 
their  youth  that  vacant  spaces 
are  observed  between  the  ex- 
ternal parts  of  their  ribs. 

The  Sternum  Plastron,  or 
Breast-Plate  is  always  com- 
posed of  nine  pieces,  of  which 
eight  are  pairs,  and  the  ninth 
is  odd  and  always  placed  be- 
tween the  four  anterior  ones, 
with  the  first  two  of  which 
it  generally  coheres,  when 
it  is  not  articulated  with  the 
four. 

These  nine  pieces  vary  much  in  figure  according  to  the  genera  and 
species. 

In  the  Land  and  Fresh-Water  Tortoises  and  in  Chelys  they  only 
leave  vacancies  between  each  other  in  early  youth,  when  they  are 
formed  by  bony  rays  shooting  in  various  directions  in  the  still 
cartilaginous  disc  of  the  plastron,  like  the  bones  of  the  cranium  in 
the  foetus  of  mammals ;  but,  with  age,  these  rays  join  each  other 
from  every  side,  and  form  a  disc  compact  in  all  its  parts,  which 
unites  itself  by  a  more  or  less  considerable  extent  on  each  side  to  the 
dorsal  buckler. 

In  the  Turtles,  and  in  the  Trionyces,  or  Soft  Tortoises,  these 
radiating  expansions  do  not  unite  throughout ;  and  even  when 
the  four  pieces  on  each  side  unite  together  and  the  odd  piece  is  joined 
to  those  of  the  first  pan-,  there  remains  in  the  middle,  between  them 
all  and  on  each  side  between  them  and  the  dorsal  buckler,  great 
spaces  which  are  filled  up  by  cartilage  only. 

Vertebra;. — The  atlas  is  composed  of  four  pieces.  The  first  two, 
united  above  in  a  slight  spinous  prominence,  after  having  surrounded 
the  vertebral  canal,  and  each  having  given  backwards  its  articular 
apophysis,  concur  with  a  third  very  small  one  in  the  formation  of  a 
ring  for  the  reception  of  the  condyle  of  the  head  :  Cuvier  calls  it  a 
ring,  because  in  the  skeleton  this  fosset  is  open,  and  its  bottom  filled 
by  a  fourth  piece,  which  is  a  true  body  of  a  vertebra  without  the 
annular  portion,  and  which,  presenting  an  anterior  convex  surface  in 
the  space  here  noticed,  is  articulated  behind. by  a  concave  surface  on 
the  body  of  the  axis.  This  piece,  analogous  to  what  we  have  already 
seen  in  the  crocodile,  represents,  he  observes,  the  odontoid  apophysis 
of  the  axis  of  mammals.  At  their  junction,  there  is  besides,  attached 
below,  a  small  bone  formed  nearly  like  a  patella  (rotule). 

The  axis  and  the  succeeding  vertebrae  are  composed  of  a  nearly 
rectangular  body,  carinated  below,  concave  in  front,  convex  behind, 
and  of  an  annular  portion,  which  remains  distinct  from  the  body 
throughout  life,  by  means  of  two  sutures,  is  elevated  above  by  a 
crest  in  lieu  of  a  spinous  apophysis,  and  whose  anterior  articular 
apophyses,  placed  at  first  under  the  posterior  portions  of  the  preceding 
vertebra,  raise  themselves  obliquely  to  embrace  them  slightly  up  to 
the  sixth,  and  nearly  resume  their  horizontal  position  in  the  two 
succeeding  ones.  At  the  anterior  angle  of  each  side  of  the  body  is  a 
small  facet,  common  to  the  body  and  the  annular  portion. 

The  vertebra;  adhering  to  the  dorsal  buckler  have  their  body  wide 
and  feebly  carinated  in  the  Marine  and  Fresh- Water  Tortoises  :  in 
these  last  it  is  even  flattened  in  the  anterior  ones.  It  is  also  wide 
and  with  but  little  convexity  in  Trionyx,  and  Chelys  has  it  wide  and 
elevated  longitudinally  into  a  small  crest.  But  there  are  Land- 
Tortoises  (Testudo  e/eometrica  and  T.  radiata)  in  which  it  is  exces- 
sively compressed,  and  does  not  even  join  itself  throughout,  except 
by  a  membranous  partition,  -to  the  pieces  of  the  middle  row  of  the 
buckler,  these  pieces  only  affording  each  two  narrow  lamina;,  and 
descending  on  each  articulation  of  the  two  bodies.  It  is  in  a  fold  of 
the  lower  portion  of  this  membrane,  between  these  vertical  lamina;, 
and  in  a  semicanal  hollowed  at  the  upper  part  of  the  bodies,  that  tho 
spinal  marrow  goes. 

In  the  other  sub-genera  the  pieces  of  the  longitudinal  series  of  the 
dorsal  buckler  afford  more  complete  vertical  partitions,  which  form 
with  the  bodies  a  continuous  bony  canal,  the  nerves  of  which  go  out 
through  holes  which  remain  between  the  lamina;. 

The  sacral  and  caudal  vertebrae  are  each  composed  of  a  body, 
concave  before  and  convex  behind,  of  an  annular  portion,  squarely 
flattened,  and  without  a  spine  above,  the  anterior  articular  apophyses 
of  which  obliquely  embrace  below  the  posterior  apophyses  of  the 
preceding  vertebra,  and  of  two  transverse  short  apophyses,  articulated 
on  each  side  on  the  suture,  which  joins  the  body  to  the  annular  ring 
Cuvier  counted  23  caudal  vertebra;  in  Testudo  Orceca,  T.  Indica,  and 
other  Land-Tortoises,  and  as  many  as  27  in  Testudo  radiata.  He 


»7  CHELONIA.  CHELONIA.  088 


states  that  there  were  only  18  in  the  Fresh-Water  and  Marine 
Tortoises  which  he  examined. 


Sternum  of  Trionyx. 


Sternum  of  CJielone. 


Sternum  of  Cislnilo. 


Bones  of  the  Extremities. — The  bone  which  goes  from  the  dorsal 
buckler  to  the  sternum  is  suspended  by  a  ligament  under  the  dilata- 
tion of  the  second  rib,  but  in  front  of  the  first,  which,  as  we  have  seen, 
consists  only  of  a  head  articulated  under  the  second ;  so  that  in  some 
respects  this  bone  is  outside  the  thorax.  There  is  sometimes  in  the 
ligament  by  which  it  is  attached  one,  and  even  two,  peculiar  bones. 
This  bone  is  at  first  nearly  cylindrical :  it  proceeds  forwards,  and 
after  having  afforded  on  its  external  surface  a  portion  of  the  articular 
facet  which  receives  the  head  of  the  humerus,  it  goes  with  a  more 
or  less  strong  inward  bend  to  attach  its  other  extremity  to  the  internal 
surface  of  the  sternum,  towards  the  lateral  angle  of  the  odd  piece. 
The  rest  of  the  facet  for  the  articulation  of  the  humerus  is  furnished 
by  another  bone,  which  is  directed  more  or  less  obliquely  backwards 
and  towards  the  mesial  line,  widening  into  a  fan-shape,  and  which 
thus  lies  nearly  parallel  to  the  sternum.  The  osseous  branch  which 
comes  from  the  bony  buckler,  is,  according  to  Cuvier's  self-corrected 
opinion,  the  shoulder-blade,  and  the  part  which  it  offers  beyond  the 
articular  fosset  is  its  acromion.  The  flattened  bone  which  is  directed 
backwards  is,  he  adds,  incontestably  the  coracoid  bone  :  and  he 
further  remarks  that  all  the  muscles  which  proceed  from  these  bones 
to  go  to  the  arm  are  respectively  the  same  as  in  birds,  whatever 
changes  they  have  undergone  in  their  position  relatively  to  the 
horizon  in  their  size  and  in  their  figure.  Cuvier  considers  that  it 
remains  to  be  known  whether  there  is  a  clavicle  or  not. 

The  three-branched  shoulder,  the  nearly  cylindrical  shoulder-blade, 
the  acromial  portion  nearly  equal  in  volume  to  the  rest  of  the 
shoulder  blade,  are  characteristic  of  the  Tortoises.  There  is  nothing 
parallel  to  this  conformation  in  the  other  animals,  because  there  is 
no  other  shoulder  situated  within  the  thorax.    The  varied  forms  of 


these  parts  afford,  Cuvier  observes,  very  good  characters  for  the  sub- 
genera ;  and  he  details  the  modifications  characteristic  of  the  Marine 
Tortoises,  the  Land-Tortoises,  the  Fresh-Water  Tortoises,  Chelys,  and 
Trionyx. 

The  humerus  of  the  Tortoises  is  required  to  turn  singularly  upon 
its  axis,  in  order  to  place  the  fore  foot  in  the  position  required  by  the 
bony  cuirass,  which  only  leaves  a  narrow  passage  for  it.  The  result 
is  that  its  internal  tuberosity  is  become  posterior  and  superior,  and 
that  the  external  tuberosity  is  become  internal  and  also  posterior. 
The  head  of  the  bone  goes  out  of  the  axis  more  than  in  any  other 
animal,  and  that  towards  the  posterior  face  which  in  the  ordinary 
position  is  the  superior  one.  It  presents  the  segment  of  a  sphere, 
and  is  very  convex.  The  two  tuberosities  are  very  large,  very  pro- 
jecting, and  leave  between  a  concavity,  as  there  is  one  backwards, 
between  the  condyles  of  the  humerus  in  the  greater  part  of  the 
mammals.  The  internal  tuberosity — become,  as  has  been  pointed 
out,  posterior — is  the  largest.  It  has  the  form  of  a  long  obtuse  crest, 
analogous  to  the  deltoidean,  and  which  receives  the  same  muscles. 
The  other  tuberosity  forms  a  crest  also,  but  much  shorter.  Both 
are  near  the  head.  The  body  of  the  bone  is  bent ;  and  its  concavity, 
which  in  man  would  be  anterior,  is  ordinarily  found  inferior.  The 
opposed  surface  is  convex.  Above  it  is  a  small  hollow  opposite  the 
end  of  the  fossa,  which  is  between  the  two  tuberosities.  The  lower 
part  of  the  bone  is  widened  and  a  little  flattened  from  before  back- 
wards. On  the  external  border  is  a  furrow,  not  much  developed  in 
the  Land-Tortoises ;  deeper  in  the  Emydes,  the  Chelydcs,  and  the 
Trionyces ;  and  which  in  the  Marine  Tortoises  nearly  separates  the 
lower  head  of  the  bone  into  two  unequal  parts.  This  furrow,  Cuvier 
observes,  is  perhaps  the  best  character  for  distinguishing  the  lower 
part  of  the  humerus  from  that  of  the  femur,  which  is  without  it,  but 
which  in  every  other  point  offers  only  very  slight  differences.  Its 
lower  head,  transversely  oblong  and  of  uniform  convexity,  receives 
the  bones  of  the  fore-arm,  but  without  offering  two  distinct  facets. 

The  Trionyces  do  not  differ  from  the  Land-Tortoises,  excepting  in 
having  the  tuberosities  more  apart.  Other  differences  are  manifested 
in  Emys  and  Chelys,  for  which  we  refer  to  Cuvier's  work,  but  the 
humerus  of  the  Marine  Tortoises  cannot  be  passed  by  without  par- 
ticular notice,  for  it  differs  from  that  of  all  the  other  Testudinata  in 
being  not  bent  longitudinally,  but  nearly  straight ;  in  having  its 
great  tuberosity  (the  analogue  of  the  small  or  internal  tuberosity  in 
man)  longer,  overreaching  the  head,  and  resembling  an  olecranon ; 
and,  lastly,  in  having  the  other  tuberosity  shorter,  and  representing  a 
chevron-shaped  crest. 

There  are  always  two  bones  in  the  fore-arm,  but  they  have  little 
motion  one  on  the  other.  They  are  placed,  when  the  animal  pro- 
gresses, so  that  the  ulna  forms  the  external  and  the  radius  the 
internal  border  of  the  arm. 

The  radius  has  a  semicircular,  slightly  concave,  upper  head,  a 
somewhat  slender  body,  and  the  lower  head  compressed  and  cut,  as 
it  were,  obliquely,  so  that  it  is  shorter  on  the  ulnar  side. 

The  ulna  is  compressed.  Its  upper  head  is  triangular  and  cut 
obliquely,  so  that  its  external  border  is  longer  upwards  than  the 
radial  border  without  having  a  true  olecranon.  This  border  is  tren- 
chant. The  lower  one  is  cut  square.  Differences  occur,  as  in  Trionyx 
and  the  Chelones,  or  Marine  Tortoises. 

The  pelvis  is  always  composed  of  three  distinct  bones,  contributing, 
as  in  the  Mammalia,  to  the  composition  of  the  cotyloid  fossa,  namely, 
an  elongated  os  ilium,  which  attaches  itself  by  ligaments  to  the 
transversal  processes  of  the  sacral  vertebra  and  the  neighbouring 
part  of  the  eighth  pair  of  the  dilated  ribs  ;  a  pubis  and  an  ischium, 
which  are  directed,  widening  as  they  proceed  towards  the  plastron, 
and  are  each  united  to  its  similar  piece.  At  the  point  of  union  for 
the  formation  of  the  cotyloid  cavity,  each  bone  has  three  faces ;  one 
for  each  of  the  two  others  and  one  for  ths  cavity.  On  the  rest  of  the 
length  the  os  ilii  is  oblong,  the  ischium  proceeds,  widening  as  it  goes, 
directly  towards  the  symphysis,  and  the  pubis,  after  first  directing 
itself  forward,  makes  a  curve  towards  the  symphysis,  and  widens 
also  to  reach  it.  Various  differences  occur  in  this  part  of  the  skeleton 
in  the  Land  and  Marine  Tortoises,  in  Chelys,  and  in  Trionyx. 

The  femur  might  be  easily  mistaken  for  the  humerus  of  a  mammi- 
ferous  quadruped.  Its  oval  head  leaves  the  body  of  the  bone,  without 
being  precisely  separated  from  it,  by  a  narrow  neck.  In  lieu  of  the 
trochanter  there  is  a  transverse  ciest,  but  little  elevated,  separated 
from  the  head  by  a  semicircular  depression.  The  middle  of  the  bone 
is  delicate  and  round,  and  the  lower  part  compressed  from  before 
backwards,  widening  by  degrees  to  form  the  lower  head,  which  is  a 
transverse  portion  of  the  cylinder  a  little  inflected  backwards. 
Differences  of  modification  occur  in  the  Fresh- Water  and  Marine 
Tortoises. 

The  two  bones  of  the  leg  are  nearly  straight.  The  tibia  is  larger 
and  nearly  semicircular  above,  becoming  again  slightly  larger  below , 
the  fibula  is  more  compressed  and  wider  below.  The  first  presents  a 
slightly  concave  uniform  surface,  the  other  one  which  is  slightly 
convex  and  rhomboidal  at  the  astragalus.  Modifications  occur  in  the 
Land-Tortoises,  in  Chelys,  in  Trionyx,  and  in  the  Chelones. 

Bones  of  the  Fore  Foot.— The  differences  in  the  mode  of  progression 
required  corresponding  variations  in  the  bones  of  the  fore  and  hind 
feet  especially.     Accordingly  we  find  that  in  the  Clieloncs  all  the 
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bones  of  the  wrist  are  fiat  and  cut  nearly  square.  In  the  first  row 
are  two  bones  adhering  to  the  ulna,  and  in  the  last  row  five  smaller 
ones,  supporting  the  five  bones  of  the  metacarpus.  There  is  besides 
an  intermediate  bone  under  the  first  ulnar  bone,  and  upon  the  second 
and  third  of  the  last  row.  Cuvier  observes  that  this  would  seem 
to  correspond  with  that  dismembered  trapezoidal  bone  which  is 
found  in  the  monkeys.  Lastly,  there  is  a  great  semilunar  bone  out 
of  the  rank,  adhering  to  the  external  border  of  that  which  is  above 


Skeleton  and  Carapace  of  Cistudo  vulgaris,  seen  from  below. 


Skeleton  and  Carapace  of  Chelone  Caouana,  seen  from  below. 

the  metacarpal  of  the  little  finger.  It  is  a  true  pisiform  bone, 
although  a  little  descended.  Between  that  which  is  on  the  metacarpal 
of  the  thumb  and  the  radius  there  is  for  a  long  time  nothing  but  liga- 
ments, and  one  does  not  see  the  great  semilunal  scaphoidal  which 
may  be  observed  in  the  other  sub-genera  :  but  with  age  a  small  radial 
bone  shows  itself  in  this  place.  Very  large  individuals  have  also  the 
two  penultimate  bones  of  the  second  row  anchylosed  together.  The 


met  acarpal  of  the  thumb  is  short  and  large  :  the  others  are  long  and 
slender.  The  little  finger  has  two  phalanges,  and  is  not  larger  than 
the  thumb ;  the  three  others  are  elongated,  especially  the  middle 
finger ;  and  the  whole  result  is  a  pointed  hand,  which  has  the  unguial 
phalanx  of  the  thumb  and  forefinger  only  armed  with  a  claw. 

In  the  Land-Tortoises  there  are  but  two  phalanges  on  each  finger. 
There  are  found  in  the  carpus  a  great  radial  or  semilunar  scaphoidal, 
two  ulnar  bones  nearly  square,  five  bones  of  the  second  row  sup- 
porting the  five  metacarpals,  and  an  intermediate  bone  placed  between 
the  great  radial,  the  first  cubital  or  ulnar,  and  those  which  carry  the 
third  and  fourth  metacarpal.  This  intermediate  bone,  according  to 
Cuvier,  is  often  anchylosed  with  the  semilunar  scaphoidal  bone. 
The  bones  of  the  metacarpus  are  even  shorter  than  the  phalanges. 

In  the  Fresh-Water  Tortoises  the  three  mesial  fingers  have  their 
three  phalanges  well  developed ;  but  there  are  only  two  belonging  to 
the  thumb  and  the  little  finger.  The  metacarpals  are  rather  long, 
and  the  two  external  ones  are  carried  on  a  single  bone  of  the  carpus  : 
nevertheless  the  last  row  consists  also  of  five  bones,  because  there  is 
one,  very  small,  externally  on  the  side  of  the  thumb.  In  the  first 
row  the  ulna,  in  the  European  Tortoise  at  least,  carries  four  bones — 
two  large  ones,  a  small  intermediate  one,  and  another  small  one  out 
of  the  rank  ;  but  there  are  other  species,  Testudo  clausa  for  instance, 
where  the  two  small  ones  do  not  appear.  The  great  radial  or  semi- 
lunar scaphoidal  passes  partially  under  the  two  ulnar  bones. 

The  Chelydes  have  the  hand  formed  nearly  like  the  Fresh-Water 
Tortoises,  except  that  their  radial  bone  is  small,  and  re-enters  towards 
the  inside  of  the  carpus  at  the  side  of  the  bone  named  by  Cuvier 
intermediate;  and  that  the  little  finger  has,  like  the  three  inter- 
mediate ones,  three  phalanges. 

The  Trionyces  have  also  the  radial  bone  re-entering  at  the  side  of 
the  intermediate  bone.  Their  first  three  fingers  have  their  three 
phalanges  large,  wide,  and  pointed  to  carry  the  claws  ;  the  fourth  has 
four  phalanges,  all  rather  slender ;  and  the  last  three. 

Hind  Feet. — Cuvier  remarks  that  in  the  Chelonia,  generally,  the 
calcaneum  is  without  any  backward  prominence,  so  that  their  tarsus 
is  flat  like  a  carpus. 

In  the  Chelones  it  is  composed  of  six  or  seven  bones,  if  the  first  of 
the  little  toe  be  counted  :  two  in  the  first  row,  of  which  the  largest, 
nearly  rhomboidal  and  answering  equally  to  the  tibia  and  fibula,  is 
the  astragalus  ;  the  smaller,  which  is  square  and  articulated  only  to 
the  fibula,  is  the  sole  vestige  of  a  calcaneum.  In  the  aecond  row  there 
are  four  :  three  wedge-shaped  for  the  metacarpals  of  the  great  toe 
and  the  two  next  toes,  and  one  larger  for  the  two  last  metatarsals. 
The  bones  of  the  metatarsus  of  the  great  and  little  toes  are  shorter 
than  the  others,  and  singularly  wide  and  fiat.  That  of  the  little  toe 
however  may  be  taken  for  one  out  of  the  rank  of  the  tarsus.  In  this 
last  case  the  little  toe  would  have  but  two  phalanges,  otherwise  three 
like  the  others.  The  great  toe  has  but  two.  It  carries  a  claw,  and 
so  does  the  next  toe.  The  two  succeeding  toes  have  still  their  last 
phalanges  rather  large,  although  without  claws,  but  the  last  has  that 
phalanx  very  small. 

In  the  Land-Tortoises  the  bone  analogous  to  the  astragalus  is  larger 
and  thicker ;  and  the  fibular  bone  on  the  analogue  of  the  heel  is 
smaller.  The  four  other  bones  exist,  and  that  here  called  the  meta- 
tarsal of  the  little  toe  seems  to  make  up  the  suite  by  its  position  and 
figure.  It  sometimes  carries  a  vestige  of  a  toe  formed  of  one  piece, 
which  seemed  to  Cuvier  to  be  wanting  in  many  species.  The  meta- 
tarsal of  the  great  toe  is  very  short  and  not  flattened  ;  the  others  are 
rather  longer.  None  of  the  four  existing  toes  has  more  than  two 
phalanges. 

The  tarsus  of  the  Fresh-Water  Tortoises  is  nearly  the  same,  except 
that  the  fibular  ossicle,  or  calcaneum,  when  it  is  not  united  to  the 
astragalus,  is  larger ;  that  the  ossicle  which  serves  as  a  vestige  of  the 
little  toe  is  longer  ;  and  that  the  three  toes  which  succeed  the  great 
toe  have  their  phalanges  very  distinct. 

In  the  tarsus  of  the  Trionyces  the  fibular  bone  descends  outside  the 
three  cuneiform  or  wedge-shaped  bones,  and  carries  half  the  head 
of  the  third  metatarsal  and  the  whole  of  that  of  the  fourth.  At  its 
external  border  a  large  square  bone  adheres,  that  about  which  Cuvier 
expressed  a  doubt  whether  it  was  a  metatarsal  bone  or  one  out  of 
the  rank.  It  carries  the  fifth  metatarsal  on  the  first  phalanx  of  the 
little  toe  ;  but  in  this  case  the  little  toe  would  have  three.  It  is  true, 
Cuvier  adds,  that  the  fourth  toe  has  four,  without  counting  its  meta- 
tarsal. The  great  toe  has  two,  and  the  two  succeeding  toes  three 
each.  In  all  three  the  last  is  large,  wide,  and  pointed  to  carry  a  claw. 
In  the  fourth  and  fifth  toe  this  last  phalanx  is  very  small  and  without 
a  claw. 

In  the  Matamata  (Chelys)  the  fourth  toe  is,  like  the  two  preceding, 
composed  of  three  phalanges,  and  armed  with  a  claw ;  the  fifth  also 
has  three  phalanges,  and  it  would  even  have  four  if  one  regarded  the 
bone  as  to  which  Cuvier  has  expressed  his  doubts  as  a  tarsal  bone  ;  but 
the  last  is  very  small,  cartilaginous,  and  without  a  nail.  The  tarsus 
is  the  same  as  in  Trionyx,  with  this  difference  that  the  analogues  of 
the  astragalus  and  the  calcaneum  are  divided  transversely  each  into 
two  bones ;  so  that  what  is  detached  from  the  calcaneum  forms  a 
fourth  cuneiform  bone  for  the  fourth  metatarsal,  and  that  which  id 
detached  from  the  astragalus  is  a  true  scaphoid,  which  carries  the 
first  three  cuneiform  bones. 
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Muscular  System. — We  have  seen  that  the  shoulder-blade  is  inter- 
nal in  the  tortoises,  that  is,  it  is  placed  on  the  inside  of  the  ribs  ;  the 
muscles,  consequently,  of  the  head  and  neck,  instead  of  being  attached 
upon  the  ribs  and  spine,  as  in  the  other  Vertebrata,  are  attached 
beneath  them ;  the  same  observation  holds  as  to  the  bones  of  the 
pelvis  and  the  muscles  of  the  thigh ;  so  that,  to  use  Cuvier's  expression, 
a  tortoise  may  be  termed,  in  this  respect,  "un  animal  retourn<5" — an 
animal  turned  inside  out,  or  rather,  so  to  speak,  outside  in. 

The  progressive  motions  to  be  accomplished  by  the  bony  and  mus- 
cular apparatus  of  the  tortoises  are  those  of  walking  and  swimming 
or  paddling. 

The  walk  of  a  tortoise  is  proverbially  slow,  such  as  might  be 
expected  from  a  reptile  whose  limbs  are  so  imperfectly  developed. 
Short,  and  placed  at  a  great  distance  from  the  centre,  they  forin  a 
sort  of  short  crutches,  calculated  to  drag  the  unwieldy  body  gradually 
along,  and  if  the  animal  be  turned  on  its  back  it  becomes  almost 
helpless.  The  feet  are  little  better  than  stumps,  the  toes  being  only 
indicated  externally  by  what  may  be  termed  a  collection  of  hoofs, 
placed,  as  in  the  elephants,  on  the  circumference  of  the  apology  for  a 
foot,  and  which  serve,  so  to  speak,  as  a  sort  of  grapplings  to  hold  on 
the  surface  of  the  ground  and  drag  the  armed  trunk  onwards.  We 
hardly  need  add  that  progression  in  a  vertical  direction  is  impossible ; 
but  many  tortoises  can  burrow  with  some  difficulty. 

Nor  is  this  slowness  out  of  place  :  the  preservation  of  the  animal 
is  provided  for  by  the  very  strong  bony  carapace  and  plastron  pro- 
tecting the  whole  body,  and  only  suffering  the  head,  tail,  and  four 
feet  to  be  protruded  from  its  anterior  and  posterior  part  and  its  four 
angles  ;  these  protruded  parts  can  be  withdrawn  into  the  shell  upon 
the  approach  of  danger,  and  the  animal  then  rests  secure  in  its  portable 
arched  castle,  leaving  the  enemy  to  the  hopeless  task  of  besieging  a 
garrison  that  can  remain  for  months  without  food.  A  large  Land- 
Tortoise  can  defy  the  whole  animal  world  except  man,  from  whom 
nothing  is  safe. 

The  most  complete  defence  is  made  by  the  Box-Tortoises ;  for  in 
them  the  pieces  which  form  the  sternum  are  moveable,  and  may  be 
compared  to  doors  or  hinged  lids,  which  shut  upon  the  carapace  and 
thus  form  a  sort  of  closed  coffer  in  which  the  head,  neck,  tail,  and 
feet,  in  short,  the  only  exposed  parts,  can  at  will  be  inclosed  far  more 
securely  than  a  snail  in  its  shell. 

But  this  slowness  is  confined  to  the  Terrestrial  Tortoises  ;  for  the 
aquatic  species  swim  with  great  facility  on  or  below  the  surface ;  and 
some,  Chelonc  and  Sphargis  for  instance,  with  rapidity.  But  the  well- 
developed  flipper  that  enables  the  Marine  Tortoise  to  oar  its  way  with 
swiftness,  is  even  a  worse  organ  for  land  progression  than  the  clumsy 
foot  of  a  Land-Tortoise.  Not  but  that  they  will  shuffle  back  to  the 
sea,  which  they  have  only  occasion  to  leave  in  order  to  deposit  their 
eggs,  at  a  good  pace,  and  they  will  deal  heavy  blows  with  their  flippers 
to  those  who  attempt  to  stop  them  (for  they,  as  well  as  the  Lamd- 
Tortoises,  are  very  strong),  as  those  who  have  been  foiled  in  turning 
turtles,  have  known  to  their  cost. 

But  however  powerfully  the  muscles  which  act  upon  the  head,  tail, 
and  extremities  are  developed  in  this  order  of  reptiles,  those  of  the 
abdomen,  as  might  indeed  be  expected,  have  little  extent,  and  those 
of  the  ribs,  as  might  also  be  divined,  are  non-existent ;  for  nature  does 
nothing  in  vain  :  but  the  square  muscle  of  the  loins,  whose  principal 
office  in  mammals  is  to  move  the  lumbar  vertebrae,  acts  in  the  tor- 
toises, which  have  those  vertebrae  fixed,  in  another  direction,  and  is 
employed  in  drawing  up  the  moveable  os  ilii ;  and  the  straight  muscle 
(rectus  abdominis)  which  extends  from  the  pubis  to  the  sternum, 
moves  the  whole  haunch  in  the  greater  part  of  the  Testudinata. 

Digestive  System. — The  Chelonia  have  no  teeth,  although  there  are 
often  a  median  groove  and  denticulated  projections  and  hollows ;  but 
the  mandibles  are  covered  with  a  horny  case,  as  in  the  birds.  The 
Chelydes  and  the  Trionyces,  though  they  have  the  horny  covering, 
have  the  mouth  furnished  with  soft  skin  so  as  to  form  a  kind  of  lips. 
The  muscles  that  work  the  lower  jaw,  which  is  the  only  moveable 
one,  are  very  powerful  in  many  of  the  species  ;  and  the  force  with 
which  the  great  Turtles  and  many  other  Chelonians  grasp  a  solid 
body  in  their  vice  of  a  mouth  is  prodigious.  The  Chelydes  are  the 
only  Testudinata  which  have  the  jaws  flat  and  the  gape  of  the  mouth 
very  wide. 

The  food  with  which  the  Chelonia  have  to  deal  is  various,  and 
there  are  modifications  in  the  digestive  organs  accordingly.  The 
Chelones  and  Testudines  generally  prefer  a  vegetable  diet.  The  Tri- 
onyces and  Chelydes  prey  upon  fishes  and  small  aquatic  birds  ;  and  the 
Ernydes  attack  the  weaker  animals,  such  as  Crustaceans,  Insects, 
Worms,  and  Mollusks. 

These  aliments  are  submitted  in  the  Terrestrial  Tortoises  and  in 
the  Chelonians  to  the  trenchant  horny  bill,  well  fitted  to  mince  up 
vegetable  fibre,  assisted  by  the  tongue,  which  draws  the  food  into  the 
mouth  and  the  horny  grooves  and  hollows  of  the  jaws  ;  the  Trionyces 
and  Ernydes  seize  their  living  prey  in  their  sharp-edged  beaks  and  tear 
it  to  pieces  with  the  cutting  and  pointed  claws  of  their  fore  feet  : 
some  of  these  dart  out  their  head  and  long  neck  upon  their  prey  from 
an  ambush ;  or,  stealing  along  like  the  cats  till  they  come  within 
reach,  suddenly  extend  their  destructive  apparatus  with  unerring  aim. 
The  Chelydes,  whose  fleshy  jaws  are  flat,  swallow  their  prey  whole, 
and  in  this  respect,  as  well  as  in  the  general  conformation  of  the  head 


and  the  os  hyoides,  they  resemble  the  Toads,  and  especially  the  Pipas, 
like  which  they  are  obliged  to  be  content  with  a  victim  of  small 
dimensions  suited  to  the  calibre  of  their  mouth,  which  is,  in  truth, 
sufficiently  large.  They  are  said  never  to  seize  their  prey  till  they 
are  satisfied  by  its  motions  that  it  is  alive,  for  they  never  feed  on 
carcasses. 

The  tongue  of  the  tortoises  is  fleshy,  like  that  of  the  parrots,  and 
its  nervous  papillae  are  very  distinct.  The  oesophagus  is  short,  and  in 
the  Chelonians  is  furnished  internally  with  a  number  of  close-set  car- 
tilaginous points,  directed  so  as  to  prevent  the  regurgitation  of  the 
food  towards  the  stomach,  which  has  a  transverse  position.  The 
intestines  are  long ;  the  cloaca  is  situated  beneath  the  tail,  and 
rounded,  and  internally  is  found  the  orifice  of  canals  which  terminate 
in  the  cavity  of  the  peritoneum.  The  liver  is  voluminous,  forming 
two  masses  or  lobes  placed  transversely  below  the  heart  and  in  frou' 
of  the  junction  of  the  oesophagus  with  the  stomach.  The  pancreas  is 
a  very  large  gland,  and  the  spleen  is  rounded,  median,  and  situated 
at  a  considerable  distance  from  the  liver.  The  chyle  is  translucid 
and  aqueous  in  the  vegetable  feeders,  but  of  a  white  and  milky  tint  in 
those  species  which  feed  on  animals. 

The  power  of  abstinence  in  this  order  of  Reptiles  is  very  great. 
Messrs.  Dunieril  and  Bibron  state  that  they  have  seen  a  Long-Necked 
Emys  remain  more  than  a  year  without  food ;  and  Redi  kept  Land- 
Tortoises  fasting  for  eighteen  months. 

Circulating  System.- — The  heart  in  the  Chelonia  is  composed  of 
two  auricles,  and  one  ventricle  with  two  unequal  chambers  which 
communicate  together.  The  blood  of  the  body  enters  into  the  right 
auricle  and  that  of  the  lung  into  the  left ;  but  both  these  modifica- 
tions of  blood  mingle  more  or  less  in  passing  by  the  ventricle. 

Respiratory  System. — Cuvier  remarks  that  the  quantity  of  respira- 
tion in  Reptiles  is  not  fixed,  like  that  of  Mammals  and  Birds,  but 
varies  with  the  proportion  of  the  diameter  of  the  pulmonary  artery 
compared  with  that  of  the  aorta.  Thus,  he  observes,  the  Tortoises 
and  the  Lizards  respire  much  more  than  the  Frogs. 

The  lungs  are  of  great  extent,  and  placed  in  the  same  cavity  with 
the  abdominal  viscera.  We  have  seen  that  the  thorax  is  immoveable, 
in  the  greater  number  at  least,  and  the  inlaid  fixed  ribs  can  give  no 
assistance  in  respiration  in  the  full-grown  normal  forms.  It  is  there- 
fore by  the  play  of  the  parts  about  the  mouth  that  the  Chelonia 
respire,  and  here  the  complicated  os  hyoides  is  called  into  prominent 
action.  The  jaws  are  closed,  and  the  animal  alternately  elevates  and 
depresses  the  os  hyoides ;  the  first  movement  lets  the  air  enter  by 
the  nostrils,  and  the  tongue  then  closing  their  interior  aperture,  the 
second  movement  compels  the  air  to  penetrate  into  the  lungs.  In 
short,  the  Tortoises  swallow  or  gulp  down  the  air  necessary  for  their 
inspiration  like  Frogs. 

John  Hunter,  in  his  '  MS.  Catalogue,'  observes  that  the  vessels  of 
the  lungs  of  those  animals  whose  whole  blood  passes  through  them 
are  confined  to  the  lungs,  and  lungs  only,  as  distinctly  as  if  the  lungs 
were  a  separate  animal;  but  this,  he  adds,  is  not  the  case  with  the 
Amphibia,  "for,"  says  he,  "we  find  the  vessels  of  the  lungs  of  the 
Turtle  communicate  with  those  of  other  parts,  such  as  the  vessels  of 
the  oesophagus,  which  shows  that  the  blood  of  that  part  is  not  so 
perfect  in  them  as  in  othei-s.  From  this  it  must  appear  that  the  lungs 
are  not  of  that  consequence  in  this  class  of  animals  that  they  are  in 
the  more  perfect,  for  the  lungs  themselves  appear  to  share  in  common 
with  the  other  parts.  Some  of  the  blood  which  just  came  from  the 
lungs  returns  back  again  to  them,  which  would  appear  to  answer  no 
purpose ;  and  on  the  other  hand  a  considerable  quantity  of  the  blood 
which  had  undergone  the  general  circulation  (and  therefore  would  appear 
to  require  refinement)  just  returns  through  the  same  course.  It  would 
appear  from  this  admixture  that  it  was  not  necessary  that  the  whole 
of  the  blood  should  have  undergone  a  thorough  change  for  its  greatest 
motion ;  yet  we  do  not  see  why  the  lungs  should  have  a  part  of  their 
blood  of  the  perfect  kind.  The  cells  of  the  lungs  of  the  Amphibia 
seem  to  increase  in  size,  the  farther  from  the  trunk  or  trachea,  so  that 
the  trachea  and  its  ramifications  bear  no  proportion  between  them  and 
the  cells." 

Brain,  Nervous  System,  and  Senses. — In  the  Chelonia  generally,  the 
vertical  height  of  the  capacity  of  the  cranium  is  greater  than  in  the 
other  Reptiles ;  but  in  the  Sea-Tortoises,  or  Turtles,  the  mass  of  the 
encephalon  does  not  entirely  fill  it,  and  the  highly  vaulted  bones  are 
rather  destined  to  serve  as  solid  points  of  resistance  to  the  upper 
beak,  and  to  the  powerful  action  of  the  muscles  which  act  upon  the 
lower  jaw.  The  mass  of  the  encephalon  is  less  elongated  and  more 
compact  than  in  the  serpents.  Bojanus,  in  his  work  on  the  '  Anatomy 
of  the  European  Emys,'  has  shown  that  the  great  sympathetic  or 
ganglionic  series  of  nerves  exists  in  that  reptile  nearlv  as.  it  does  in 
the  other  Vertebrata ;  that  on  the  one  hand  it  has  sympathetic  rela- 
tions with  the  encephalic  and  vertebral  nerves,  and  that  on  the  other 
it  makes  a  communication  between  the  two  lateral  and  symmetrical 
parts  of  the  body,  at  the  same  time  that  its  filaments  are  distributed 
and  intermingle  in  numerous  plexuses  round  the  principal  arteries 
destined  to  the  nutrition  of  the  internal  viscera.  Elaborate  illustra- 
tions of  the  Nervous  System,  and  especially  of  the  great  Sympathetic 
of  the  Hawk's-Bill  Turtle,  have  been  published  by  Mr.  Swan,  in  his 
'  Comparative  Anatomy  of  the  Nerves,'  4to.,  1836. 

Here  we  must  notice  the  experiments  of  Redi,  which  were  perhaps 
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more  cruel  in  appearance  than  in  reality.  Most  are  familiar  with  the 
length  of  time  that  a  turtle  will  move  after  its  head  is  off,  and  the 
snap  of  the  jaws  which  the  severed  head  will  give ;  but  there  is 
reason  for  believing  that  there  is  more  of  irritability  than  sensation 
in  such  motions ;  and  the  state  of  Redi's  tortoises  must  have  been 
analogous. 

Redi,  in  the  beginning  of  November,  made  a  large  opening  in  the 
skull  of  a  Land-Tortoise,  extracted  the  brain,  and  cleaned  out  the 
cavity.  He  then  set  the  animal  at  liberty,  and  it  groped  its  way 
freely  about  wherever  it  pleased,  as  if  it  had  not  been  injured.  Redi 
makes  use  of  the  term  'groping'  (brancolando),  because  he  says  that 
when  the  tortoise  was  deprived  of  its  brain  it  closed  its  eyes,  which 
it  never  again  opened.  The  wound  which  was  left  open  skinned  over 
in  three  days,  and  the  tortoise,  continuing  to  go  about  and  execute 
other  movements,  lived  to  the  middle  of  May.  On  a  post-mortem 
examination  the  cavity  which  the  brain  had  occupied  was  found  empty 
and  clean,  with  the  exception  of  a  small  dry  and  black  clot  of  blood. 
He  repeated  this  experiment  upon  many  other  Land-Tortoises  in  the 
months  of  November,  January,  February,  and  March,  with  this  differ- 
ence, that  some  were  locomotive  at  their  pleasure,  whilst  others, 
though  they  made  other  motions,  did  not  move  about :  he  found  the 
same  results  when  he  treated  Fresh-Water  Tortoises  in  the  same 
manner,  but  they  did  not  live  so  long  as  the  terrestrial  species.  He 
states  his  belief  that  the  Marine  Tortoises  would  live  a  long  time 
without  their  brain,  for  he  received  a  turtle  which  he  treated  in  the 
same  way,  and  though  it  was  much  spent  and  faint  from  having  been 
long  out  of  the  sea,  it  lived  six  days.  In  November  he  deprived  a 
large  tortoise  of  its  head,  without  which  it  continued  to  live  twenty- 
three  days  :  it  did  not  move  about  as  those  did  whose  brain  had  been 
taken  out,  but  when  its  fore  or  hind  legs  were  pricked  or  poked,  it 
drew  them  up  with  great  strength,  and  executed  many  other  move- 
ments. To  assure  himself  beyond  all  doubt  that  life,  such  as  it  was, 
continued  in  such  cases,  he  cut  off  the  heads  of  four  other  tortoises, 
and  on  opening  two,  twelve  days  afterwards,  he  saw  the  heart  beat 
and  the  blood  enter  and  leave  it. 

We  have  already  had  occasion  to  call  attention,  to  the  great  length 
of  time  during  which  these  reptiles  will  live  without  food,  and  the 
facts  above  recorded  afford  additional  proof  of  their  extreme  tenacity 
of  life. 

Touch. — In  the  greater  part  of  this  order,  skin,  properly  so  called, 
does  not  exist  at  all  on  certain  parts  of  the  body,  or  is  reduced  to  a 
delicate  fibrous  plate  applied  like  a  simple  periosteum  on  the  bones 
of  the  head  and  on  the  external  parts  of  the  vertebrae  of  the  back, 
the  ribs,  and  sternum.  The  Soft  Tortoises  (Trionyx  and  Sphargis,  for 
instance)  are  the  only  ones  that  differ  in  this  respect.  Nevertheless 
the  neck,  the  feet,  and  most  frequently  a  considerable  part  of  the  tail, 
are  covered  with  a  true  flexible  skin.  This  skin  in  the  Matamata  is 
fringed,  or  furnished  with  moveable  appendages  on  the  lateral  parts  of 
the  head  and  neck.  There  can  be  no  doubt  that  the  sort  of  touch  or 
sensation  which  will  indicate  to  a  Trionyx,  or  even  to  a  Marine  or 
Land-Tortoise,  the  differences  of  temperature  that  affect  the  medium 
wherein  it  moves,  is  present  in  those  animals,  but  the  sensibility  of  a 
true  touch  must  be  very  much  blunted  in  them.  Some  have  their  toes 
united  down  to  the  nails,  or  rather  hoofs,  and  absolutely  immoveable ; 
others  have  them  flattened,  and  forming  a  sort  of  paddle,  as  in  Chelone 
and  Sphargis ;  or  the  whole  foot  terminates  by  a  sort  of  shapeless 
stump,  rounded  like  that  of  the  elephant,  the  presence  of  the  toes 
being  only  indicated  by  those  nails  or  hoofs,  as  in  the  Land-Tortoises. 
Others,  it  is  true,  Emys,  Trionyx,  and  Chelys,  for  example,  have  their 
toes  very  distinct,  but  they  are  nevertheless  united  by  membranes, 
and  in  general  their  feet  seem  more  adapted  for  the  different  modes 
of  transport  than  for  touch.  The  Matamata  indeed  has  its  nose 
prolonged  into  a  sort  of  moveable  proboscis ;  but  this  organisation 
seems  to  be  directed  more  to  favour  the  required  mode  of  respiration, 
than  to  give  the  animal  that  sort  of  perception  exercised  by  the 
snout  of  swine  and  the  muzzles  of  moles  and  some  shrews.  (Dumeril 
and  Bibron.) 

Taste. — The  wide  fleshy  tongue,  with  its  distinct  papillse,  like  those 
of  Mammals,  seems  well  calculated  for  tasting  vegetable  and  animal 
juices  after  the  food  is  minced  up  by  the  horny  mandibles;  the  fleshy 
lips  on  the  outside  of  these  mandibles  in  the  Trionyces  probably  assist 
in  retaining  these  juices. 

Smell. — Though  there  is  probably  sufficient  of  this  sense  to  assist 
the  animal  in  its  discrimination  of  food,  and  aid  the  functions  of  the 
tongue  in  giving  the  animal  a  perception  of  flavour,  it  may  be  con- 
cluded from  the  very  simple  state  of  the  organs,  so  different  from  the 
complication  of  those  in  animals  where  the  sense  is  known  to  be 
highly  developed,  that  it  is  not  very  acute  in  the  tortoises. 

Hearing. — From  the  structure  of  the  internal  ear,  to  which  we 
have  before  alluded,  it  might  be  inferred  that  this  function  is  tolerably 
acute,  but  many  of  the  species  appear  very  insensible  to  sound. 

Sight. — The  eye  is  well  developed  and  is  large.  It  is  modified  so 
as  to  be  adapted  to  the  medium,  whether  air  or  watei-,  through  which 
the  light  is  to  be  transmitted.  In  the  substance  of  the  cornea  scales 
or  osseous  plates  are  found  analogous  to  those  in  birds,  and  there  are 
three  eyelids  and  two  lachrymal  glands. 

Reproduction. — According  to  the  accounts  of  voyagers  the  Coriaceous 
Tortoises  {Sphargis)  and  the  Trionyces  seem  to  pair,  and  two  indivi- 
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duals  of  different  sexes  remain  constantly  together  in  the  same  places. 
The  great  Marine  Tortoises,  as  is  well  known,  come  every  year  at  their 
appointed  times  to  deposit  their  eggs  in  the  sand  on  the  shores  of  the 
sea  and  banks  of  rivers  near  strands  of  gentle  declivity.  There  the 
females  hollow  out  a  sort  of  rude  but  strong  vaidted  nest  or  oven,  as 
it  may  be  termed,  wherein  the  eggs  may  have  the  benefit  of  the  con- 
centrated rays  of  the  sun,  so  as  to  enjoy  an  equable  heat,  as  in  the 
case  of  eggs  under  a  sitting  hen,  but  under  circumstances  which  do 
not  permit  the  body  of  the  mother  to  impart  the  necessary  warmth. 
The  shell  of  these  eggs  is  generally  solid,  and  their  form  globular,  or 
of  a  short  cylindrical  shape  equally  rounded  at  the  extremities.  A 
female  Turtle  will  lay  as  many  as  a  hundred  at  one  time.  The  plastron 
of  the  males  of  many  species  of  Chelonia  is  concave,  that  of  the  females 
being  convex.  Messrs.  Dumdril  and  Bibron  say  that  in  the  Chelonians 
and  Anourous  Batrachians  from  eighteen  to  thirty-one  days  and  more 
have  elapsed  before  the  male  has  quitted  the  female. 

With  regard  to  the  integument  of  the  carapace  and  plastron,  the 
number,  colour,  and  shape  of  the  investing  plates  of  horn  or  shell, 
as  it  is  termed,  vary  considerably.  The  subjoined  cuts  will  convey  a 
better  notion  than  words  of  their  arrangement  in  a  land  and  marine 
species ;  but  it  must  be  considered  that  these  are  mere  examples,  and 
that  the  variety  is  very  great. 


Carapace  of  Testudo  marginata,  Carapace  of  Chelone  Caouana, 

covered  with  shell.  covered  with  shell. 


Systematic  Arrangement  and  Natural  History. 
Aristotle  has  mentioned  three  principal  groups  of  Tortoises,  or  at 
any  rate  genera,  under  the  names  of  XeAwn  xep<ra'ia  for  the  Land- 
Tortoise  ;  XzXwvn  BaAarTia  or  BaAao-aia  for  the  Sea-Tortoise  or  Turtle 
('  Hist.  Anim.,  ii.  17) ;  and  'E/mvs  for  the  Fresh- Water  Tortoise  (Ibid., 
v.  33).  Gesner  remarks  that  there  are  three  "summa  genera  "  of 
Tortoises  :  the  1st,  terrestrial ;  the  2nd,  living  in  fresh-waters ;  and 
the  3rd,  in  the  waters  of  the  sea.  Messrs.  Dumdril  and  Bibron  copy 
his  '  Corallariurn  de  Testudinibus  in  Genere,'  to  show  how  far  it 
accords  with  their  own  arrangement,  as  follows  : — 

,  terrestris  C Testudo  marina,  XeAwyn 

J  BaAaTTia. 

Testudo    )  [  mal'i  |  M-W  marinus,  Mtfe  daAar- 

aut  est)  L  w. 

aquahca,  aut  m(  fpunore,     ut  lacubus, 

aqua  dulci     <  amnibus. 
^  I  [  csenosa,  ut  paludibus. 

Linnaeus  placed  the  form  at  the  head  of  his  Amphibia  Reptilia, 
under  the  generic  name  Testudo. 

Cuvier  divides  them  into  five  sub-genera  : — 1,  the  Land-Tortoises 
(Testudo,  Brongn.) ;  2,  the  Fresh-Water  Tortoises  (Emys,  Brongn.), 
including  the  Box-Tortoises  (Terrapene,  Merrem  ;  Kinosternon,  Spix  ; 
Cistudo,  Fleming) ;  3,  the  Marine  Tortoises  ;  4,  the  Chelydes  (Testudo 
jimbriata) ;  5,  the  Soft  Tortoises  (Trionyx,  Geoff.). 

Dr.  J.  E.  Gray,  in  his  '  Catalogue  of  the  Tortoises,  Crocodiles,  and 
Amphisboenians,  in  the  Collection  of  the  British  Museum,'  1844,  makes 
the  Chelonia,  the  third  order  of  Reptiles  in  his  arrangement,  come 
under  his  second  section,  Cataphracta,  the  Squamata  being  the  first. 

Family  1.  Testudinidce. 
Genera : — Testudo.    Chersina.    Kinixys.  Pyxis. 

Family  2.  Emydidcs. 
Genera :  —  Geoemyda.    Emys.     Cyclemys.     Malaclemys.  Cistudo. 
Kinosternon.    Chelydra.  Platysternura. 

Family  3.  Chelydidce. 
Genera: — Sternotherus.  Pelomedusa.  Hydraspis.  Chelymys.  Phryn' 
ops.  Chclodina.  Hydromedusa.  Chelys.  Peltocephalus.  Podocnemis. 

Family  4.  Trionycidas. 
Genera  : — Trionyx.  Emyda. 

Family  5.  Cheloniadce. 
Genera : — Sjihargis.    Chelonia.    Caretta.  Caouana. 

Messrs.  Dumdril  and  Bibron,  in  their  elaborate  and  highly  valuable 
'  Erpdtologie,'  divide  the  Tortoises,  or  Chelonians,  into  the  following 
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families : — 1st,  the  Chersites  (Chersians,  or  Land-Tortoises)  ;  2nd,  the 
Elodites  (Elodians,  or  Marsh-Tortoises) ;  3rd,  the  Potamrtes  (Potamians, 
of  River-Tortoises) ;  4th,  the  Thalassites  (Thalassians,  Sea-Tortoises,  or 
Turtles). 

Of  these  groups  the  authors  observe  that  Chersites  is  not  perfectly 
limited,  for  some  of  the  species  arranged  by  them  under  the  succeed- 
ing family  (Elodites)  seem  to  form  a  natural  passage  between  the 
Land-  and  Marsh  -  Tortoises.  Such  are  Cistudo  Carolina  and  Emys 
Muhlenburgii,  which  are  in  reality  Paludines,  or  Marsh-Tortoises,  with 
distinct  toes,  though  they  possess  only  very  short  membranes  and  but 
slightly  palrnated  feet. 

The  principal  characters  which  distinguish  the  Chersites,  or  Cher- 
sians, from  the  three  other  divisions  of  the  order  Chelonia  are  thus 
defined  : — Body  short,  oval,  convex,  covered  with  a  carapace  and  a 
plastron ;  four  feet ;  no  teeth.  But  Messrs.  Dumeril  and  Bibron  remark 
that  the  principal  distinction  may  be  enunciated  by  this  simple  term 
drawn  from  the  conformation  of  the  limbs,  and  which  indicates  per- 
fectly the  manner  of  life  of  the  group — stumpy  feet  (des  pattes  en 
moignon)  : — this  would  recall  the  condition  of  those  feet,  namely, 
that  they  are  short,  unshapely,  though  nearly  of  equal  length,  with 
toes  but  little  distinct,  nearly  equal,  immoveable,  united  by  a  thick 
skin,  and  conglomerated  into  a  sort  of  truncated  mass,  callous  in  its 
periphery,  on  the  outside  of  which  one  only  distinguishes  horny  cases, 
a  sort  of  hoofs  which  for  the  most  part  correspond  with  the  last 
phalanges  they  incase,  and  would  consequently  show  that  these 
animals  live  only  on  the  land,  never  in  the  water.  The  other  three 
groups  differ  from  the  last  and  from  each  other  in  the  form  of 
the  feet. 

The  Thalassites,  or  Thalassians,  have  the  carapace  very  much 
depressed,  and  their  two  pairs  of  feet,  unequal  in  length,  are  flattened 
into  the  form  of  oars  or  solid  fins,  because  their  toes  are  always  con- 
joined and  hardly  distinct  from  each  other,  incased  as  they  are  in 
these  paddles. 

The  Elodites,  or  Elodians,  have  the  toes  separate,  or  rather  sepa- 
rately moveable,  furnished  with  crooked  claws,  most  frequently 
palrnated  or  united  at  their  base  by  membranes,  as  in  the  Duck  Tribe 
among  birds ;  but  the  transition  of  these  last  three  families  is,  so  to 
speak,  insensible  on  the  one  side  between  the  species  of  the  genus 
Cistudo,  and  on  the  other  between  Chelys  and  all  the  species  generally 
known  as  Soft  Tortoises. 

These  last,  the  Potamites,  or  Potamians,  have  also  the  toes  palrnated 
or  connected  by  membranes ;  they  have  pointed  claws,  three  in  number 
only,  on  each  foot ;  their  pointed  and  trenchant  beak  is  constantly 
furnished  externally  with  folds  of  the  skin,  like  lips,  appendages 
which  have  hitherto  been  only  observed  in  this  family.  In  addition 
their  bony  carapace  is  covered  with  a  coriaceous  skin,  the  edges  of 
which  in  the  greater  number  remain  flexible  and  floating  on  the  sides 
of  the  body. 

Family  1.    Chersians — Land-Tortoises. 

Genera. 

«j  ("Moveable  behind,  where  it  is,  as  it  were,  articulated  4,  Kinixys. 

gl  Immoveable;  ("four  only  2,  Homopus. 

g  I    nails  on  the  <  five,  front  of  f  moveable        .       .  3,  Pyxis. 
5j  [_  anterior  feet  |_  the  plastron  \  immoveable    .       .  1,  Testudo. 

Testudo. — Feet  with  five  toes,  hind-feet  with  four  nails  only  ;  cara- 
pace of  a  single  piece ;  sternum  not  moveable  anteriorly. 

This  genus  is  divided  by  Messrs.  Dumeril  and  Bibron  into  three  sec- 
tions or  sub-genera :— »■ 

1.  Those  species  which  have  the  posterior  portion  of  their  plastron 
moveable.  These  correspond  with  the  genera  Cliersus  of  Wagler; 
Testudo  of  authors ;  Chersina  of  Gray. 

2.  Those  species  whose  plastron  is  sorid  in  all  its  parts,  or  of  a  single 
piece  covered  with  twelve  plates. 

3.  Those  species  which  have  the  sternum  equally  immoveable,  but 
covered  with  eleven  horny  plates. 

These  sections  embrace  twenty-two  species. 

In  the  first  section  Testudo  marginata,  Schcepf.,  and  T.  Mauritianica, 
Dum.  and  Bibr.,  are  placed. 

In  the  second  are  Testudo  Crceca,  Linn. ;  T.  geomefrica,  Linn. ;  T. 
actinodes,  Bell ;  T.  pardalis,  Bell ;  T.  sidcata,  Miller ;  T.  nigrita,  Dum. 
and  Bibr. ;  T.  radiata,  Shaw  ;  T.  tabulata,  Walbaum  ;  T.  carbonaria, 
Spix  ;  T.  polyphemus,  Daud. ;  T.  Schweiggeri,  Gray ;  T.  elephantina, 
Dum.  and  Bibr. ;  T.  nigra,  Quoy  and  Gaim. ;  T.  gigantea,  Schweigg. ; 
T.  Daudinii,  Dum.  and  Bibr. ;  T.  Perraullii,  Dum.  and  Bibr. 

In  the  third  are  T.  angulata,  Dum.  and  Bibr.  ;  T.  Oraii,  Dum.  and 
Bibr.  ;  T.  peltastes,  Dum.  and  Bibr. ;  and  T.  Vosmaeri,  Fitzing. 

For  an  account  of  the  habits  of  Land-Tortoises  we  turn  to  the 
records  of  two  acute  and  eloquent  observers,  whose  narratives  it  would 
be  unjust  to  give  in  other  words  than  their  own. 

White  of  Selborne  thus  writes  to  the  Honourable  Daines  Barring- 
ton,  in  April,  1772  : — "  While  I  was  in  Sussex  last  autumn,  my  resi- 
dence was  at  the  village  near  Lewes,  whence  I  had  formerly  the 
pleasure  of  writing  to  you.  On  the  1st  of  November  I  remarked  that 
the  old  tortoise  formerly  mentioned  began  first  to  dig  the  ground  in 
order  to  the  forming  its  hybernaculum,  which  it  had  fixed  on  just 
beside  a  great  tuft  of  hepaticas.  It  scrapes  out  the  ground  with  its 
fore  feut,  and  tiuows  it  up  over  its  back  with  its  hind  feet ;  but  the 


motion  of  its  legs  is  ridiculously  slow,  little  exceeding  the  hour-band 
of  a  clock.  .  .  .  Nothing  can  be  more  assiduous  than  this  creature 
night  and  day  in  scooping  the  earth  and  forcing  its  great  body  into 
the  cavity ;  but  as  the  noons  of  that  season  proved  unusually  warm 
and  sunny,  it  was  continually  interrupted,  and  called  forth  by  the 
heat  in  the  middle  of  the  day ;  and  though  I  continued  there  till 
the  13th  of  November,  yet  the  work  remained  unfinished.  Harsher 
weather  and  frosty  mornings  would  have  quickened  its  operations. 
No  part  of  its  behaviour  ever  struck  me  more  than  the  extreme 
timidity  it  always  expresses  with  regard  to  rain  ;  and  though  it  has 
a  shell  that  would  secure  it  against  a  loaded  cart,  yet  does  it  discover 
as  much  solicitude  about  rain  as  a  lady  dressed  in  all  her  best  attire, 
shuffling  away  on  the  first  sprinklings,  and  running  its  head  up  in  a 
corner.  If  attended  to,  it  becomes  an  excellent  weather-glass  ;  for  as 
sure  as  it  walks  elate,  and  as  it  were  on  tiptoe,  feeding  with  great 
earnestness  in  the  morning,  so  sure  will  it  rain  before  night.  It  is 
totally  a  diurnal  animal,  and  never  pretends  to  stir  after  it  becomes 
dark.  The  tortoise,  like  other  reptiles,  has  an  arbitrary  stomach  as 
well  as  lungs,  and  can  refrain  from  eating  as  well  as  breathing  for  a 
great  part  of  the  year.  When  first  awakened  it  eats  nothing ;  nor 
again  in  the  autumn  before  it  retires  :  through  the  height  of  the 
summer  it  feeds  voraciously,  devouring  all  the  food  that  comes  in  its 
way.  I  was  much  taken  with  its  sagacity  in  discerning  those  that  do 
it  kind  offices  ;  for  as  soon  as  the  good  old  lady  comes  in  sight  who 
has  waited  on  it  for  more  than  thirty  years,  it  hobbles  towards  its 
benefactress  with  awkward  alacrity,  but  remains  inattentive  to 
strangers.  Thus,  not  only  '  the  ox  knoweth  his  owner,  and  the  ass 
his  master's  crib,'  but  the  most  abject  reptile  and  torpid  of  beings 
distinguishes  the  hand  that  feeds  it,  and  is  touched  with  the  feelings 
of  gratitude."  In  a  postscript  he  adds,  that  in  about  three  days 
after  he  left  Sussex  the  tortoise  retired  into  the  ground  under  the 
hepaticas. 

In  April,  1780,  White  again  writes  to  Mr.  Barrington  : — "  The  old 
tortoise  that  I  have  so  often  mentioned  to  you  is  become  my  property. 
I  dug  it  out  of  its  winter  dormitory  iu  March  last,  when  it  was  enough 
awakened  to  express  its  resentment  by  hissing ;  and,  packing  it  in  a 
box  with  earth,  carried  it  eighty  miles  in  post-chaises.  The  rattle 
and  hurry  of  the  journey  so  perfectly  roused  it,  that  when  I  turned  it 
out  on  a  border,  it  walked  twice  down  to  the  bottom  of  my  garden  ; 
however,  in  the  evening,  the  weather  being  cold,  it  buried  itself  in 
the  loose  mould,  and  continues  still  concealed.  As  it  will  be  under 
my  eye,  I  shall  now  have  an  opportunity  of  enlarging  my  observations 
on  its  mode  of  life  and  propensities,  and  perceive  already  that,  towards 
the  time  of  coming  forth,  it  opens  a  breathing-place  in  the  ground 
near  its  head,  requiring,  I  conclude,  a  freer  respiration  as  it  becomes 
more  alive.  This  creature  not  only  goes  under  the  earth  from  the 
middle  of  November  to  the  middle  of  April,  but  sleeps  great  part  of 
the  summer ;  for  it  goes  to  bed  in  the  longest  days  at  four  in  the 
afternoon,  and  often  does  not  stir  in  the  morning  till  late.  Besides, 
it  retires  to  rest  for  every  shower,  and  does  not  move  at  all  in  wet 
days.  When  one  reflects  on  the  state  of  this  strange  being,  it  is  a 
matter  of  wonder  to  find  that  Providence  should  bestow  such  a  pro- 
fusion of  days,  such  a  seeming  waste  of  longevity,  on  a  reptile  that 
appears  to  relish  it  so  little  as  to  squander  more  than  two-thirds  of  its 
existence  in  a  joyless  stupor,  and  be  lost  to  all  sensation  for  months 
together  in  the  profoundest  of  slumbers. 

"  While  I  was  writing  this  letter  a  moist  and  warm  afternoon,  with 
the  thermometer  at  50°,  brought  forth  troops  of  shell-snails;  and,  at 
the  same  juncture,  the  tortoise  heaved  up  the  mould  and  put  out  its 
head ;  and  the  next  morning  came  forth,  as  it  were  raised  from  the 
dead,  and  walked  about  till  four  in  the  afternoon.  This  was  a  curious 
coincidence — a  very  amusing  occurrence — to  see  such  a  similarity  of 
feeling  between  the  two  (pzpeoiKoi — for  so  the  Greeks  call  the  shell- 
snail  and  the  tortoise." 

Again  White  reverts  to  the  "old  family  tortoise"  in  the  same 
letter  : — "Because  we  call  this  creature  an  abject  reptile,  we  are  too 
apt  to  undervalue  his  abilities  and  depreciate  his  powers  of  instinct. 
Yet  he  is,  as  Mr.  Pope  says  of  his  lord, 

'  much  too  wise  to  walk  into  a  well ; ' 

and  has  so  much  discernment  as  not  to  fall  down  an  haha,  but  to  stop 
and  withdraw  from  the  brink  with  the  readiest  precaution.  Though 
he  loves  warm  weather,  he  avoids  the  hot  sun,  because  his  thick  shell, 
when  once  heated,  would,  as  the  poet  says  of  solid  armour,  '  scald 
with  safety.'  He  therefore  spends  the  more  sultry  hours  under  the 
umbrella  of  a  large  cabbage-leaf,  or  amidst  the  waving  forests  of  an 
asparagus-bed.  But  as  he  avoids  heat  in  the  summer,  so,  in  the  decline 
of  the  year,  he  improves  the  faint  autumnal  beams  by  getting  within 
the  reflection  of  a  fruit-wall;  and  though  he  never  has  read  that 
planes  inclining  to  the  horizon  receive  a  greater  share  of  warmth,  ho 
inclines  his  shell  by  tilting  it  against  the  wall,  to  collect  and  admit 
every  feeble  ray.  Pitiable  seems  the  condition  of  this  poor  embar- 
rassed reptile  :  to  be  cased  in  a  suit  of  ponderous  armour  which  he 
cannot  lay  aside ;  to  be  imprisoned,  as  it  were,  within  his  own  shell, 
must  preclude,  we  should  suppose,  all  activity  and  disposition  for 
enterprise.  Yet  there  is  a  season  of  the  year  (usually  the  beginning 
of  June)  when  his  exertions  are  remarkable.  He  then  walks  on  tiptoe, 
and  is  stirring  by  five  in  the  morning ;  and,  traversing  the  garden, 
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explores  every  wicket  and  interstice  in  the  fences,  through  which  he 
will  escape,  if  possible ;  and  often  has  eluded  the  care  of  the  gardener, 
and  wandered  to  some  distant  field.  The  motives  that  impel  him  to 
undertake  these  rambles  seem  to  be  of  the  amorous  kind ;  his  fancy 
then  becomes  intent  on  sexual  attachments,  which  transport  him 
beyond  his  usual  gravity,  and  induce  him  to  forget  for  a  time  his 
ordinary  solemn  deportment." 

Mr.  Darwin  in  his  '  Journal '  describes  the  habits  of  Testudo  Indica, 
or  rather  one  of  the  species  that  have  been  confounded  under  that 
name,  and,  not  improbably,  the  Testudo  nigra  of  Quoy  and  Gaimard. 
He  speaks  of  their  numbers  as  being  very  great,  as  indeed  they  always 
seem  to  have  been,  for  he  quotes  Dampier,  who  states  that  they  are 
so  numerous  that  five  or  six  hundred  men  might  subsist  on  them  for 
several  months  without  any  other  sort  of  provisions,  and  describes 
them  as  being  so  extraordinarily  large  and  fat  that  no  pullet  eats 
more  pleasantly.  The  day  on  which  Mr.  Darwin  visited  the  little 
craters  in  the  Galapagos  Archipelago  was  glowing  hot,  and  the  scram- 
bling over  the  rough  surface  and  through  the  intricate  thickets  was 
very  fatiguing.  "But,"  says  Mr.  Darwin,  "I  was  well  repaid  by  the 
Cyclopian  scene.  In  my  walk  I  met  two  large  tortoises,  each  of 
which  must  have  weighed  at  least  two  hundred  pounds.  One  was 
eating  a  piece  of  cactus,  and  when  I  approached  it  looked  at  me,  and 
then  quietly  walked  away  ;  the  other  gave  a  deep  hiss  and  drew  in  his 
head.  These  huge  reptiles,  surrounded  by  the  black  lava,  the  leafless 
shrubs,  and  large  cacti,  appeared  to  my  fancy  like  some  antediluvian 
animals." 

Mr.  Darwin  states  his  belief  that  these  tortoises  are  found  in  all 
the  islands  of  the  Archipelago  ;  certainly  in  the  greater  number,  and 
thus  continues  his  description  : — "  They  frequent,  in  preference,  the 
high  damp  parts,  but  likewise  inhabit  the  lower  and  arid  districts. 
Some  individuals  grow  to  an  immense  size.  Mr.  Lawson,  an  English- 
man, who  had,  at  the  time  of  our  visit,  charge  of  the  colony,  told  us 
that  he  had  seen  several  so  large  that  it  required  six  or  eight  men  to 
lift  them  from  the  ground,  and  that  some  had  afforded  as  much  as 
two  hundred  pounds  of  meat.  The  old  males  are  the  largest,  the 
females  rarely  growing  to  so  great  a  size.  The  male  can  readily  be 
distinguished  from  the  female  by  the  greater  length  of  its  tail.  The 
tortoises  which  live  on  those  islands  where  there  is  no  water,  or  in 
the  lower  and  arid  parts  of  the  others,  chiefly  feed  on  the  succulent 
cactus.  Those  which  frequent  the  higher  and  damp  regions  eat  the 
leaves  of  various  trees,  a  kind  of  berry  (called  guayavita)  which  is 
acid  and  austere,  and  likewise  a  pale  green  filamentous  lichen,  that 
hangs  in  tresses  from  the  boughs  of  the  trees. 

"  The  tortoise  is  very  fond  of  water,  drinking  large  quantities,  and 
wallowing  in  the  mud.  The  larger  islands  alone  possess  springs,  and 
these  are  always  situated  towards  the  central  parts,  and  at  a  consi- 
derable elevation.  The  tortoises,  therefore,  which  frequent  the  lower 
districts,  when  thirsty  are  obliged  to  travel  from  a  long  distance. 
Hence,  broad  and  well-beaten  paths  radiate  off  in  every  direction  from 
the  wells  even  down  to  the  sea-coast ;  and  the  Spaniards,  by  following 
them  up,  first  discovered  the  watering-places.  When  I  landed  at 
Chatham  Island,  I  could  not  imagine  what  animal  travelled  so 
methodically  along  the  well-chosen  tracks.  Near  the  springs  it  was  a 
curious  spectacle  to  behold  many  of  these  great  monsters  ;  one  set 
eagerly  travelling  onwards  with  outstretched  necks,  and  another  set 
returning,  after  having  drunk  their  fill.  When  the  tortoise  arrives  at 
the  spring,  quite  regardless  of  any  spectator,  it  buries  its  head  in  the 
water  above  its  eyes,  and  greedily  swallows  great  mouthfuls,  at  the 
rate  of  about  ten  in  a  minute.  The  inhabitants  say  that  each  animal 
stays  three  or  four  days  in  the  neighbourhood  of  the  water,  and  then 
returns  to  the  lower  country ;  but  they  differed  in  their  accounts 
respecting  the  frequency  of  these  visits.  The  animal  probably  regu- 
lates them  according  to  the  nature  of  the  food  which  it  has  consumed. 
It  is  however  certain  that  tortoises  can  subsist  even  on  those  islands 
where  there  is  no  other  water  than  what  falls  during  a  few  rainy  days 
in  the  year. 

"  I  believe  it  is  well  ascertained  that  the  bladder  of  the  frog  acts 
as  a  reservoir  for  the  moisture  necessary  to  its  existence  :  such  seems 
to  be  the  case  with  the  tortoise.  For  some  time  after  a  visit  to  the 
springs,  the  urinary  bladder  of  these  animals  is  distended  with  fluid, 
which  is  said  gradually  to  decrease  in  volume  and  to  become  less  pure. 
The  inhabitants,  when  walking  in  the  lower  district,  and  overcome 
with  thirst,  often  take  advantage  of  this  circumstance,  by  killing  a 
tortoise,  and  if  the  bladder  is  full,  drinking  its  contents.  In  one  I 
saw  killed,  the  fluid  was  quite  limpid,  and  had  only  a  very  slightly 
bitter  taste.  The  inhabitants  however  always  drink  first  the  water  in 
the  pericardium,  which  is  described  as  being  best.  The  tortoises, 
when  moving  towards  any  definite  point,  travel  by  night  and  by 
day,  and  arrive  at  their  journey's  end  much  sooner  than  would  be 
expected.  The  inhabitants,  from  observations  on  marked  individuals, 
consider  that  they  can  move  a  distance  of  about  eight  miles  in  two 
or  three  days.  One  large  tortoise  which  I  watched,  I  found  walked 
at  the  rate  of  60  yards  in  10  minutes,  that  is,  360  yards  in  the  hour,  or 
four  miles  a  day — allowing  also  a  little  time  for  it  to  eat  on  the  road. 
During  the  breeding  season,  when  the  male  and  female  are  together, 
the  male  utters  a  hoarse  roar  or  bellowing,  which,  it  is  said,  can  be 
heard  at  the  distance  of  more  than  100  yards.  The  female  never 
uses  her  voice,  and  the  male  only  at  such  times ;  so  that  when  the 


people  hear  this  noise,  they  know  the  two  are  together.  They  were 
at  this  time  (October)  laying  their  eggs.  The  female,  where  the  soil 
is  sandy,  dejiosits  them  together,  and  covers  them  up  with  sand ;  but 
where  the  ground  is  rocky,  she  drops  them  indiscriminately  in  any 
hollow.  Mr.  Bynoe  found  seven  placed  in  a  line  in  a  fissure.  The 
egg  is  white  and  spherical ;  one  which  I  measured  was  7jf  inches  in 
circumference.  The  young  animals,  as  soon  as  they  are  hatched,  fall 
a  prey  in  great  numbers  to  the  buzzard  with  the  habits  of  the  cara- 
cara.  The  old  ones  seem  generally  to  die  from  accidents,  as  from 
falling  down  precipices.  At  least  several  of  the  inhabitants  told  me 
they  had  never  found  one  dead  without  some  such  apparent  cause. 
The  inhabitants  believe  that  these  animals  are  absolutely  deaf ; 
certainly  they  do  not  overhear  a  person  walking  close  behind  them. 
I  was  always  amused,  when  overtaking  one  of  these  great  monsters  as 
it  was  quietly  pacing  along,  to  see  how  suddenly,  the  instant  I  passed, 
it  would  draw  in  its  head  and  legs,  and  uttering  a  deep  hiss  fall  to 
the  ground  with  a  heavy  sound,  as  if  struck  dead.  I  frequently  got 
on  their  backs,  and  then,  upon  giving  a  few  raps  on  the  hinder  part 
of  the  shell,  they  would  rise  up  and  walk  away  ;  but  I  found  it  very 
difficult  to  keep  my  balance.  The  flesh  of  this  animal  is  largely 
employed,  both  fresh  and  salted;  and  a  beautifully  clear  oil  is 
prepared  from  the  fat.  When  a  tortoise  is  caught,  the  man  makes  a 
slit  in  the  skin  near  its  tail,  so  as  to  see  inside  its  body,  whether  the 
fat  under  the  dorsal  plate  is  thick.  If  it  is  not,  the  animal  is  liberated  ; 
and  it  is  said  to  recover  soon  from  this  strange  operation.  In  order 
to  secure  the  tortoises,  it  is  not  sufficient  to  turn  them  like  turtle, 
for  they  are  often  able  to  regain  their  upright  position. 

"  It  was  confidently  asserted  that  the  tortoises  coming  from 
different  islands  in  the  Archipelago  were  slightly  different  in  form  ; 
and  that  in  certain  islands  they  attained  a  larger  average  size  than  in 
others.  Mr.  Lawson  maintained  that  he  could  at  once  tell  from 
which  island  any  one  was  brought.  Unfortunately,  the  specimens 
which  came  home  in  the  '  Beagle '  were  too  small  to  institute  any 
certain  comparison.  This  tortoise,  which  goes  by  the  name  of  Testudo 
Indica,  is  at  present  found  in  many  parts  of  the  world.  It  is  the 
opinion  of  Mr.  Bell,  and  some  others  who  have  studied  reptiles,  that 
it  is  not  improbable  that  they  all  originally  came  from  this  Archi- 
pelago. When  it  is  known  how  long  these  islands  have  been  frequented 
by  the  buccaniei-s,  and  that  they  constantly  took  away  numbers  of 
these  animals  alive,  it  seems  very  probable  that  they  should  have 
distributed  them  in  different  parts  of  the  world.  If  this  tortoise  does 
not  originally  come  from  these  islands,  it  is  a  remarkable  anomaly ; 
inasmuch  as  nearly  all  the  other  land  inhabitants  seem  to  have  their 
birthplace  here." 

In  his  travels  in  Lycia,  Professor  E.  Forbes  gives  the  following 
account  of  the  Tortoise  : — "  Among  Lycian  reptiles,"  he  says,  "  the 
Tortoise  {Testudo  Gi'ceca  and  marginata)  is  the  most  conspicuous  and 
abundant.  The  number  of  these  animals  straying  about  the  plains 
and  browsing  on  the  fresh  herbage  in  spring,  astonishes  the  traveller. 
In  April  they  commence  love-making.  Before  we  were  aware  of  the 
cause,  we  were  often  surprised,  when  wandering  among  ruins  and 
waste  places,  at  hearing  a  noise  as  if  some  invisible  geologist  was 
busily  occupied  close  by  trimming  his  specimens.  A  search  in  the 
direction  of  the  noise  discovered  the  hammer  in  the  shape  of  a 
gentleman  tortoise,  who,  not  being  gifted  with  vocal  powers,  endeavoured 
to  express  the  warmth  of  his  affection  to  his  lady-love  by  rattling  his 
shell  against  her  side.  The  ardour  of  the  tortoise  is  celebrated  by 
.iElian.  In  ditches  and  stagnant  waters  the  Fresh- Water  Tortoise  (Emys 
Caspica)  is  equally  plentiful.  In  fine  weather  long  rows  of  them  may 
be  seen  sunning  themselves  on  the  banks  ;  whence,  on  being  alarmed, 
they  would  waddle  and  plunge  with  great  rapidity  into  the  water, 
apparently  always  following  a  leader,  who  made  the  first  plunge  from 
one  end  of  the  row." 

The  Tortoise  lives  to  a  great  age.  White  relates  that  one  was  kept 
in  a  village  till  it  was  supposed  to  be  1 00  years  old,  and  it  is  conjectured 
that  the  patriarchs  of  the  Galapagos  Islands  exceed  that  age. 

T.  sulcata  will  serve  for  an  illustration  of  this  genus  :  it  is  the 
species  assigned  to  Africa  and  America  with  a  ?.    M.  de  Orbigny  is 


Testudo  sulcata. 


stated  to  have  himself  collected  the  young  of  Testudo  sulcata  in 
Patagonia,  where,  according  to  him,  the  species  is  very  common. 
Messrs.  Dum<?ril  and  Bibron  declare  that  other  specimens  come  withoul 
doubt  from  Africa, 
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Homopus,  Duin.  and  Bibr. — Four  toes  only  on  each  foot,  and  all 
unguiculate  ;  carapace  and  sternum  of  a  single  piece.  There  are  two 
species  : — 

Bt.  areolatus  ;  H.  signatus. 

Pyxis,  Bell. — Feet  each  with  five  toes,  tne  posterior  ones  with 
four  nails  only ;  carapace  of  a  single  piece ;  sternum  moveable 
anteriorly. 

This  genus  is  the  only  Land  Box-Tortoise ;  but  an  analogue 
(Sternotherus)  occurs  among  the  Marsh-Tortoises,  in  the  division  of 
Pleurodere  Elodians. 

The  anterior  portion  of  the  plastron  of  Pyxis,  which  is  susceptible 
of  motion,  is  of  very  small  extent,  for  it  only  reaches,  backwards,  to 

the  space  of  the  first 
two  pairs  of  sternal 
plates,  and  conse- 
quently it  is  under 
the  strongly  indi- 
cated suture  of  the 
second  with  the  third 
pair  that  the  elastic 
ligament  which  per- 
forms the  office  of  a 
hinge  is  seen.  By 
means  of  this  sort  of 
moveable  door  or  lid, 
the  Pyxis  can,  by 
lowering  it  at  will, 
protrude  its  head 
and  its  fore  feet, 
and  by  raising  it, 
shut  itself  up  in  a 
sort  of  box,  for  the 
edges  of  this  hinged 
operculum  closely 
fit  those  of  the  cara- 
pace, which  serve  it 
as  a  door-case.  The 
animal  then  has 
nothing  to  fear,  be- 
cause its  sternum 
protects  behind,  by 
its  enlargement,  the 
space  by  which  the 
feet  and  the  tail  can 
be  put  forth  and 
deeply  drawn  up. 

P.  arachnoidcs  is 
the  only  species 
known. 

Kinixys,  Bell. — 
Feet  with  five  toes, 
the  posterior  ones 
with  four  nails  only ; 
carapace  moveable 
behind ;  sternum  of 
a  single  piece. 

Messrs.  Dume'ril 
and  Bibron  observe 
that  this  is  the  most 
curious  of  the  family 
Cheilites.  The  Che- 
lonians  that  compose 
it  alone  enjoy  the 
faculty  of  moving 
the  posterior  part  of 
their  carapace  in 
order  to  lower  it  and 
apply  it  against  the 
plastron,  so  as  com- 
pletely to  close  the 
osseous  box  behind, 
as  the  Pyxides  close 
theirs  before  when 
they  elevate  the 
But,  as  we  have  seen, 

the  mobility  of  the  anterior  part  of  the  sternum  is  in  Pyxis  due 
to  the  presence  of  an  elastic  ligament  which  performs  the  office  of 
a  hinge,  whilst  in  Kinixys  the  carapace  offers  no  really  moveable 
articulation ;  the  bones,  the  vertebra;,  and  ribs  are  the  parts  which 
bend.  In  consequence  of  this  elasticity  of  the  bones  and  their 
thinness,  the  carapace  can  be  moved  down  to  approximate  the 
sternum.  The  sinuous  line  on  which  this  flexion  operates  is  indi- 
cated externally  by  a  slight  space,  which  is  filled  by  a  sort  of  fibro- 
cartilaginous tissue.  This  undulated  line  exists  between  the  ante- 
penultimate and  the  penultimate  margino-lateral  plate. 

The  three  known  species  have  not,  like  all  the  other  Chersians, 
the  abdominal  plates  much  more  extensive  than  the  other  horny 
plates  of  the  sternum,  which,  joined  to  the  enlargement  and  the 


Pyxis  arachnoiilcs,  seen  from  below, 
moveable  anterior  portion  of  their  plastron. 


rounded  contour  of  the  plastron  behind,  approximates  them  in  a 
certain  degree  to  Cistudo,  the  first  genus  of  the  Elodians.  There  are 
three  species  : — ■ 

K.  Homeana  ;  K.  erosa  ;  K.  Belliana. 

Pausanias  notices  a  Land-Tortoise  in  the  woods  of  Arcadia,  whose 
shell  was  used  to  make  lyres. 

Family  II.  Elodians — Marsh-Tortoises. 
The  habits  of  the  Elodians  differ  very  much  from  those  of  the  other 
three  great  groups  of  Chelonians.  The  Marsh-Tortoises  have  not  the 
slowness  of  the  Land-Tortoises.  They  swim  with  facility,  and  on  land 
make  much  quicker  progress  than  the  Chersians.  They  frequent 
small  streams  whose  course  is  not  too  rapid,  lakes,  ponds,  and  marshes  : 
they  are  not  almost  entirely  vegetable-feeders,  like  the  Chersians  and 
Thalassians,  but,  like  the  Potamians,  prey  on  living  animals  ;  river- 
mollusks,  Anourous  and  Urodele  Batrachians,  and  Annelides  are  their 
food. 

The  eggs  are  generally  spherical,  with  a  calcareous  shell,  and  white, 
like  those  of  the  other  Chelonians.  The  females  deposit  them  in 
shallow  cavities,  which  they  hollow  out  in  the  earth,  nearly  in  the 
same  manner  as  the  Land-Tortoises ;  but  the  Elodians  prefer  the 
banks  of  the  waters  where  they  dwell,  in  order  that  their  young  ones 
may  the  more  easily  there  find  refuge  from  their  numerous  enemies. 
The  number  of  eggs  varies  according  to  the  species,  and  probably 
according  to  the  age  of  the  individuals,  for  the  females  are  capable  of 
producing  fertile  eggs  for  some  years  before  they  have  attained  their 
full  growth. 

Sub-Family  1. — Cryptodere  Elodians. 
Cryptoderes  are  not  only  distinguished  from  the  Pleuroderes  by  the 
power  of  completely  concealing  their  cylindrical  neck  with  its  sheath 
of  loose  skin  under  the  middle  of  the  carapace ;  but  also  by  their 
head,  which  is  nearly  equal  in  width  to  its  height  at  the  occiput.  The 
eyes  are  always  lateral,  apd  their  orbits  so  large  that  the  diameter  of 
the  cavity  nearly  equals  a  fourth  of  the  total  extent  of  the  cranium 
considered  with  regard  to  its  length.  The  jaws  of  the  Cryptoderes 
are  stronger  than  those  of  the  Pleuroderes  ;  sometimes  they  are  simply 
trenchant,  sometimes  more  or  less  dentilated  on  their  edges,  which 
are  straight,  or  sometimes  sinuous.  In  the  greater  number  of  species 
the  anterior  extremity  of  the  upper  beak  offers  a  large  notch,  on  each 
side  of  which  may  be  seen  pretty  constantly  a  rather  strong  tooth  ; 
in  which  case  it  is  rare  for  the  corresponding  extremity  of  the 
mandible  not  to  curve  upwards  towards  the  muzzle  in  a  sharp  point. 
In  short,  in  such  cases  the  upper  beak  closely  resembles  that  of  birds 
of  prey. 

Sub-Genus  1. — The  Clausiles. 

Cistudo,  Fleming,  reformed  by  Gray. — Feet  with  five  toes,  the  pos- 
terior with  four  claws  only;  plastron  wide,  oval,  attached  to  the 
buckler  by  a  cartilage,  moveable  before  and  behind  on  the  same 
transversal  mesial  hinge,  furnished  with  twelve  plates ;  twenty-five 
marginal  horny  plates  or  scales. 

C.  Carolina  ;  C.  Amboinensis  ;  C.  trifasciata. 

Sub-Genus  2. — The  Gapers. 
C.  Europeea  and  C.  Diardii. 

Emys,  Dum.  and  Bibr. — Feet  with  five  toes,  the  posterior  with  four 
nails  only ;  plastron  wide,  immoveable,  solidly  articulated  upon  the 
cai  apace,  furnished  with  twelve  plates  ;  two  axillary  and  two  inguinal 
shells ;  head  of  ordinary  size  ;  tail  long. 


-European  Emydes. 


1st  Group.- 
E.  Caspica  ;  E.  Sigritz. 

2nd  Group. — American  Emydes. 
E.  puuctularia,  E.  marnwrea,  E.  pulchclla,  E.  ycograpliica,  E.  concen- 
ti  ica,  E.  serrata,  E.  Dorbignii,  E.  irrigata,  E  decussate/,  E.  rubriventris, 
E.  rugosa,  E.  Floiidana,  E  ornata,  E.  concinna,  E.  reticulata,  E.  guttata, 
E,  picta,  E.  Bellii,  and  E.  Muhlenbergii. 

3rd  Group. — African  Emys. 

E.  Spengleri. 

4th  Group. — Oriental  Emydes. 
E.  Trijuga,  E.  Reevesii,  E.  Hamiltonii,  E.  Thurjii,  E.  tecta,  E.  Bealei, 
E.  crassicollis,  E.  spinosa,  E.  ocellata,  E.  trivittata,  E.  Duvemcellii,  and 
E.  lineata. 

Tetraonyx,  Lesson. — Five  toes,  one  of  them  without  a  nail  on  all  the 
feet ;  sternum  solid,  wide,  furnished  with  six  pairs  of  plates ;  twenty- 
five  marginal  scales. 

T.  Lessonii ;  T.  Baska. 

Platysternon,  Gray. — Head  armed  or  shielded,  and  too  large  to  enter 
under  the  carapace  ;  upper  jaw  hooked ;  sternum  wide,  immoveable, 
fixed  solidly  to  the  carapace,  with  short  alse ;  three  sterno-costal 
scales ;  five  nails  on  the  anterior  feet ;  four  only  on  the  posterior  feet ; 
tail  very  long,  scaly,  without  a  crest. 

P.  megacephalum. 

Emysaura,  Dum.  and  Bibr. — Head  large,  covered  with  small  plates  ; 
muzzle  short ;  two  barbies  under  the  chin ;  plastron  immoveable, 
cruciform,  covered  with  twelve  plates ;  three  sterno-costal  scales  ;  five 
nails  on  the  fore  feet,  four  on  the  hind  feet ;  tail  long,  surmounted  by 
a  scaly  crest. 
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E.  serpentina.  It  lives  in  lakes  and  rivers,  feeding  on  fish,  and,  as  it 
would  seem,  on  young  birds.  This  is  Testudo  serpentina,  Linn. ; 
Chehjdra  serpentina,  Schweigg.,  and  Chelonura  serpentina,  Say,  &c. 


Staurotypus,  Wagler. — Head  sub-quadrangular,  pyramidal,  covered 
in  front  with  a  single  very  delicate  scale  only  ;  jaws  more  or  less 
hooked  ;  barbies  under  the  chin1;  twenty-three  limbar  scales  ;  sternum 
thick,  cruciform,  moveable  in  front,  furnished  with  eight  or  eleven 
scales  ;  axillary  and  inguinal  scales  contiguous,  placed  on  the  sterno- 
costal sutures;  anterior  feet  with  five  nails  ;  posterior  feet  with  four 
only. 

S.  triporcatus  ;  S.  odoratus,  so  called  from  the  musky  odour  which 
it  is  said  to  exhale. 

Kinosternon,  Wagler. — Head  sub-quadrangular,  pyramidal ;  a  single 
ihomboidal  plate  upon  the  cranium  ;  jaws  slightly  hooked  ;  barbies 
under  the  chin  ;  scales  of  the  shell  slightly  imbricated ;  limbar  plates 
to  the  number  of  twenty-three ;  sternum  oval,  moveable  before  and 
behind  on  a  fixed  piece,  furnished  with  eleven  scales  ;  ala3  short, 
narrow,  sub-horizontal ;  a  very  large  axillary  plate  and  an  inguinal 
still  larger  ;  tail  long  (in  the  males),  unguiculate. 

K.  scorpioides.  It  lives  in  marshes  and  on  river -banks.  K.  Pennsylva- 
nicwm  lives  in  muddy  waters,  feeding  on  small  aquatic  animals,  and 
exhaling  a  strong  musky  odour.  K.  hirtipes. 

Sub-Family  2. — Pleurodere  Elodians. 
The  Pleuroderes,  as  their  name  indicates,  have  all  of  them  the  neck 
retractile  upon  one  of  the  sides  of  the  anterior  aperture  of  the  cara- 
pace ;  but  they  are  never  able  completely  to  draw  it  in  between  their 
fore  feet  and  under  the  middle  of  the  buckler  and  plastron,  like  the 
Cryptoderes. 

Peltocephalus,  Dum.  and  Bibr. — Head  large,  sub-quadrangular, 
pyramidal,  covered  with  large,  thick,  slightly  imbricated  plates ; 
jaws  extremely  strong,  hooked,  without  dentilations  ;  eyes  lateral ; 
plates  of  the  carapace  slightly  imbricated ;  no  nuchal  plate ;  feet 
slightly  palmated :  two  large  rounded  scales  at  the  heels ;  nails 
straight,  robust ;  tail  unguiculate. 

P.  Tracaxa. 

Podocnemis,~Wagler. — Head  slightly  depressed,  covered  with  plates; 
front  hollowed  with  a  large  longitudinal  furrow ;  jaws  slightly  arched, 
without  dentilations  ;  two  barbies  under  the  chin ;  no  nuchal  plate  ; 
sternum  wide,  immoveable  ;  feet  largely  palmated,  the  posterior  ones 
carrying  at  the  heels  two  large  but  delicate  rounded  scales  ;  tail  short, 
not  unguiculate. 

P.  expansa.    It  lives  in  streams  and  rivers.   P.  Dumeriliana. 

Pentonyx,  Dum.  and  Bib. — Head  large,  depressed,  covered  with 
plates;  muzzle  rounded;  jaws  slightly  arched,  trenchant;  two 
barbies  under  the  chin ;  no  nuchal  plate ;  sternum  immoveable  ;  five 
claws  on  all  the  feet ;  tail  moderate,  not  unguiculate. 

P.  Capensis  ;  P.  Adansonii. 

Sternotherus,  Bell. — Head  depressed,  furnished  with  great  plates  ; 
jaws  without  dentilations ;  no  nuchal  plate  ;  sternum  wide,  with  very 
narrow  lateral  prolongations;  free  anterior  portion  of  the  p>!astron 
rounded,  moveable  :  five  claws  on  each  foot. 

S.  niger ;  S.  nigr  icans  ;  S.  castaneus. 

Platemys,  Wagler,  as  reformed  by  Messrs.  Dumeril  and  Bibron,  com- 
prising part  of  Hydraspis  of  Gray,  Platemys,  Ehinemys,  and  Phrynops 
of  Wagler. — Head  flattened,  covered  with  a  single  delicate  scale  or 
with  a  great  number  of  small  irregular  plates  ;  jaws  simple ;  two 
barbies  under  the  chin  ;  carapace  very  much  depressed ;  sternum 
immoveable  ;  five  claws  on  the  fore  feet,  four  on  the  hind. 

It  embraces  the  following  species  : — P.  Martinella  (Brazil  and 
Cayenne) ;  P.  Spixii  (Brazil) ;  P.  radiolata  (Brazil,  where  it  lives  in 
the  marshes);  P.  gibba ;  P.  Geoffreana  (young  sent  from  Buenos 
Ayres  byM.  d'Orbigny) ;  P.  Waglerii  (Brazil);  P.  Niewwiedii (Brazil) ; 
P.  Gaudichaudii  (Brazil) ;  P.  Hilar  ii  (Brazil) ;  P.  Miliusii  (Cayenne) ; 
P.  rufipes  (Brazil,  banks  of  the  River  Solimoens);  P.  Schweiggerii 
(South  America)  ;  P.  Macquaria  (Macquarie  River,  Australia). 

Chelodina,  Fitzinger. — Head  very  long  and  very  flat,  covered  with 
delicate  skin  ;  muzzle  short,  gape  wide,  jaws  feeble,  without  dentila- 
tions ;  no  barbies  to  the  chin  ;  neck  very  much  elongated  ;  a  nuchal 
plate,  plastron  immoveable,  very  wide,  rounded  in  front  and  solidly 
fixed  on  the  carapace  ;  sternal  alje  very  short ;  intergular  scale  larger 
than  each  of  the  gulars ;  four  claws  on  each  foot ;  tail  excessively 
short. 


0.  Nwce  Hollandice  ;  C.  flavilabris  ;  C.  Maximiliani. 


Chelodina  Noi-ce  Hollandice. 


Chelys,  Dum.  and  Bibr. — Head  much  depressed,  wide,  and  triangular  ; 
nostrils  prolonged  into  a  proboscis;  gape  wide,  jaws  rounded,  of  but 
little  thickness ;  neck  furnished  with  long  cutaneous  appendages, 
two  barbies  to  the  chin ;  a  nuchal  plate  ;  five  claws  on  the  fore  feet, 
four  on  the  hind  feet. 

The  gape  extends  beyond  the  ears.  Messrs.  Dumeril  and  Bibron 
remark  that  the  jaws  are  rounded,  narrow,  and  not  simply  covered 
with  soft  skin,  as  Cuvier,  Wagler,  and  Gray  believed,  but  protected 
by  horny  cases,  like  those  of  all  the  other  Chelonians ;  only  in  Chelys 
they  are  extremely  delicate. 

C.  Matamata.  It  lives  in  stagnant  waters.  A  female  lived  some 
months  at  Paris  and  laid  three  eggs,  one  of  which  was  hatched  and 
the  young  animal  preserved  in  the  Paris  Museum. 


Chelys  Matamata. 


Family  III.    Potamians,  or  River-Tortoises. 

The  species  belonging  to  this  family  live  constantly  in  the  water, 
only  coming  out  occasionally. 

It  would  ,seem  that  individuals  of  this  family  attain  a  large  size. 
Messrs.  Dume'ril  and  Bibron  quote  Pennant  as  mentioning  some 
which  weighed  70  lbs. ;  one  which  he  kept  three  months  weighed 
201bs.,  and  its  buckler  was  20  inches  in  length,  not  reckoning  the 
neck,  which  measured  13.^  inches.  Their  mode  of  life  and  habits 
seem  to  have  great  similarity.  They  swim  with  much  ease  both  on 
the  surface  and  at  mid-water.  The  lower  pai-t  of  their  body  is 
generally  pale  white,  rosy,  or  bluish ;  but  their  upper  parts  vary  in 
their  tints,  which  are  most  frequently  brown  or  gray,  with  irregularly 
marbled,  dotted,  or  ocellated  spots.  Straight  or  sinuous  brown, 
black,  or  yellow  lines  are  disposed  symmetrically  on  the  right  and 
left,  principally  on  the  lateral  parts  of  the  neck  and  on  the  limbs. 
During  the  nights,  and  when  they  believe  themselves  to  be  secure 
from  danger,  the  Potamians  come  to  repose  on  the  islets,  the  rocks, 
the  fallen  trunks  of  trees  upon  the  banks,  or  floating  timber,  whence 
they  precipitate  themselves  in  the  water  at  the  sight  of  man  or  at 
the  least  alarming  noise.  They  are  very  voracious  and  agile,  and 
pursue,  as  they  swim,  reptiles,  especially  young  crocodiles  and  fishes. 
Their  flesh  being  esteemed  they  are  angled  for  with  a  hook  and  line 
baited  with  small  fish  or  living  animals,  or  with  a  dead  bait,  to  which 
the  angler  gives  motion  and  apparent  life ;  for  they  are  said  never  to 
approach  a  dead  or  immoveable  prey.  When  they  would  seize  their 
food  or  defend  themselves  they  dart  out  their  head  and  long  neck 
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with  the  rapidity  of  an  arrow.  They  bite  sharp  with  their  trenchant 
beak,  and  do  not  let  go  till  they  have  taken  the  piece  seized  out ;  so 
that  their  bite  is  much  dreaded,  and  the  fishermen  generally  cut  off 
their  heads  as  soon  as  they  have  caught  them. 

The  males  appear  to  be  fewer  in  number  than  the  females,  or  at 
least  they  come  less  frequently  to  the  banks  of  rivers,  where  the 
females  resort  to  deposit  their  eggs  in  hollows,  which  contain  from 
fifty  to  sixty.  The  number  varies  according  to  the  age  of  the  females, 
which  are  less  fruitful  in  proportion  to  their  youth.  The  eggs  are 
spherical,  their  shell  is  solid,  but  membranous  or  slightly  calcareous. 

Gyninopus,  Dum.  and  Bibr.  (Trionyx,  Geoff.;  Aspidonectcs,  Wagler). 
Carapace  with  a  cartilaginous  circumference,  very  large,  floating 
behind,  and  deprived  of  bone  externally  ;  sternum  too  narrow  behind 
to  hide  the  limbs  completely  when  the  animal  draws  them  up  under 
the  carapace.    Trionyx  and  Testudo  ferox  of  authors. 

67.  spiniferus.  M.  Lesueuv  states  that  towards  the  end  of  April, 
or  most  frequently  in  May,  iue  females  of  this  species  seek  out  on  the 
river  banks  sandy  spots  for  the  deposit  of  their  eggs  ;  steeps  of  ten  or 
fifteen  feet  elevation  deter  them  not  when  they  are  choosing  places 
exposed  to  the  sun.  Their  eggs  are  spherical,  and  their  shell  is  more 
fragile  than  that  of  the  eggs  of  the  species  of  Elodians  living  in  the  same 
waters ;  their  eggs  amount  to  from  fifty  to  sixty.  M.  Lesueur  counted 
in  the  ovary  twenty  ready  for  laying,  and  a  great  quantity  of  others 
of  variable  dimensions,  from  that  of  a  pin's  head  to  the  much  greater 
volume  which  they  attain  when  they  are  covered  with  their  calcareous 
coat.  The  retreats  of  these  tortoises  are  on  rocks  and  on  the  trunks 
of  trees  overthrown  in  the  river.  They  may  be  taken  with  hook  and 
line  baited  with  a  little  fish  ;  they  are  very  voracious,  and  bite  their 
captors,  so  that  the  prudent  cut  off  their  heads.  M.  Lesueur  was 
often  bitten  by  those  he  had:  they  dart  out  their  heads  like  lightning. 
The  young  begin  to  show  themselves  in  July.  The  flesh  of  this 
species  is  very  delicate. 


Gymnojms  spunfvrus. 

67.  muticus  (Trionyx  muticvs,  Lesueur,  Leconte,  and  Gray). 

G.  jEgyptiacus  (Trionyx  jEgyptiacits,  Geoff.  ;  T.  Niloticus,  Gray). 
This  is  supposed  to  be  the  'E/j.vs  of  Aristotle  ('De  Part.  Anim.,' 
v.  9). 

G.  Duvaucelii  (Trionyx  Gangcticus,  Cuv. ;  T.  ILurum,  Gray) ;  G. 
oeellatus  (Trionyx  ocellatus,  Hard  wick  ;  T.  Hurum,  the  young,  Gray) ; 
Q.  lineatus  (Trionyx  jEgyptiacus,  var.,  Hardw. ;  T.  lndicus,  Gray) ; 
G.  Javanicus  (Trionyx  Javauicus,  Schweigg.) ;  G.  suhplanus  (Trionyx 
suhplanus,  Geoff.)  ;  67.  Euphraticus  (Trionyx  Euphraticus,  Geoff.). 

Cryptopus,  Dum.  and  Bibr.  (Trionyx,  WagL  ;  Emyda,  Gray). — 
Carapace  with  narrow  cartilaginous  borders  supporting  above  the 
neck  and  behind  the  thighs  small  bony  pieces;  sternum  large, 
forming  in  front  a  moveable  door  or  lid  which  can  hermetically  close 
the  aperture  of  the  osseous  box.  The  posterior  part  of  the  sternum 
furnished  right  and  left  with  a  cartilaginous  operculum,  shutting  the 
apertures  which  give  passage  to  the  hind  feet ;  there  is  a  third 
operculum  besides  to  stop  the  opening  whence  the  tail  issues. 


C.  granosus  (Trionyx  granosns,  Schweigg.).  It  lives  in  fresh-water 
lakes.    The  flesh  is  eaten.    C.  Senegalcnsis. 

Family  IV.    Thalassians,  Sea-Tortoises,  or  Turtles.  (Cheloniadw, 
Gray  ;  Carettoids,  Fitzing. ;  Halycheloncs,  Ritgen ; 
Oiacopod  Tortoises,  Wag!.). 

This  family  is  at  once  distinguished  from  all  the  others  by  the 
comparatively  depressed  carapace  and  the  long  and  broad  paddles, 
the  anterior  of  which  are  very  much  prolonged  when  compared  with 
the  posterior  ones.  Indeed  their  limbs  are  entirely  so  modified  as  to 
become  swimming  organs. 

The  Turtles  hardly  ever  leave  the  sea  excepting  for  the  purpose  of 
laying  their  eggs ;  but  some  accounts  state  that  they  will  crawl  up 
the  shores  of  desert  islands  in  the  night,  and  clamber  up  the  edges  of 
isolated  rocks  far  at  sea,  for  the  purpose  of  browsing  on  certain 
favourite  marine  plants.  They  have  been  seen  in  smooth  water  as 
far  as  700  or  800  leagues  from  the  land,  floating  motionless  on  the 
surface  of  the  sea  as  if  they  were  dead,  and  it  has  been  supposed  that 
they  are  then  asleep.  They  dive  well,  and  can  remain  beneath  the 
surface  a  long  time,  as  might  be  expected  from  the  extent  and 
volume  of  their  arbitrary  lungs,  capable  of  retaining  and  furnishing  a 
sufficient  quantity  of  air  while  they  are  submerged. 

Messrs.  Dumeril  and  Bibron  speak  of  the  Potamians  and  Turtles  as 
exceptions  to  the  rest  of  the  Chelonia,  which,  generally  speaking,  can 
produce  no  other  sounds  than  hisses :  we  find  however  from  Mr. 
Darwin's  account  above  given,  that  the  Great  Land-Tortoises,  the 
males  at  least,  bellow  loudly  at  the  pairing  season.  The  cries  of  the 
Potamians  and  of  some  Thalassians  have  been  noticed  by  observers, 
and  especially  those  of  the  Coriaceous  Turtle,  or  Sphargis.  Individuals 
of  this  last  genus,  when  hampered  in  nets  or  grievously  wounded, 
have  been  heard  to  utter  loud  roars,  from  which  they  derive  their 
name  (<Kpa.pa.yiCo>,  to  roar,  or  cry  loudly). 

The  food  of  the  Thalassians  consists  principally  of  marine  plants  ; 
but  it  appears  that  some  of  them,  especially  those  which  exhale  a 
musky  odour,  Chelonia  Caouana  (Caouana,  Gray),  for  instance,  feed 
also  on  crustaceans  and  many  species  of  moliusks,  the  cuttles  especi- 
ally. Their  jaws  are  robust,  like  the  beaks  of  birds  of  prey  ;  solidly 
articulated  and  worked  with  highly  developed  muscles;  and  their 
horny  beak,  hooked  above  and  below,  is  trenchant  on  the  edges,  and 
most  frequently  serrated,  so  as  to  assist  in  securing  a  slippery  prey. 

Whilst  little  is  known  with  regard  to  the  conduct  of  the  two  sexes 
during  the  breeding  season,  those  attending  the  deposit  of  the  eggs  are 
better  known.  To  reach  the  destined  spot,  the  females  have  often  to 
traverse  the  sea  for  more  than  fifty  leagues,  and  the  males  accompany 
them  to  the  sandy  beaches  of  those  desert  islands  selected  for  the 
places  of  nidification.  Arrived  at  the  end  of  their  voyage,  they 
timidly  come  forth  from  the  sea  after  sunset ;  and  as  it  is  necessary 
to  leave  the  eggs  above  high-water  mark,  th'ey  have  often  to  drag 
themselves  to  a  considerable  distance  before  they  can  hollow  out  their 
nests  (about  two  feet  in  diameter)  during  the  night,  and  there  lay  at 
one  sitting  to  the  number  of  a  hundred  eggs.  This  laying  is  repeated 
thrice,  at  intervals  of  two  or  three  weeks.  The  eggs  vary  in  size,  but 
are  spherical,  like  tennis-balls  ;  and  when  they  are  laid,  their  investing 
membrane  is  slightly  flexible,  although  covered  with  a  delicate  cal- 
careous layer.  After  slightly  covering  the  nest  with  light  sand,  the 
parent  returns  to  the  sea,  leaving  the  eggs  to  the  fostering  influence 
of  a  tropical  sun.  The  eggs  are  said  to  be  hatched  from  the  15th  to 
the  29th  day;  and  when  the  young  turtles  come  cut,  their  shells  are 
not  yet  formed,  and  they  are  white  as  if  blanched.  They  instinctively 
make  for  the  sea  ;  but  on  their  road,  and  as  they  pause  before  entering 
the  water,  the  birds  of  prey  that  have  been  watching  for  the  moment 
of  their  appearance  hasten  to  devour  them  ;  whilst  those  that  have 
escaped  their  terrestrial  persecutors  by  getting  into  the  sea,  have 
to  encounter  a  host  of  voracious  fishes  and  legions  of  ambushed 
crocodiles. 

Those  that  escape  attain,  under  favourable  circumstances,  enormous 
dimensions.  Individuals  of  the  genus  Sphargis  have  been  known  to 
weigh  from  1500  lbs.  to  1600  lbs. ;  and  some  whose  carapace  has 
measured  in  its  circumference  more  than  15  feet,  and  near  7  feet  in 
length,  have  weighed  down  more  than  from  ISOOlbs.  to  1900  lbs. 
Aged  turtles  often  carry  about  with  them  on  their  carapace  a  little 
world  of  parasites,  such  as  Flustrte,  Serpulce,  Balani,  and  Coromdee ; 
whilst  certain  Annclides  securely  fix  themselres  at  the-  origin  or  base 
of  the  limbs,  where  the  motion  of  the  turtle  cannot  displace  them. 

Though  many  of  the  other  Chelonia  are  highly  useful  to  man,  espe- 
cially as  articles  of  food,  none  are  of  such  great  utility  as  the  Thalas- 
sians. The  advantages  to  be  derived  from  them  were  not  lost  upon 
the  ancients ;  and  though  Mercury  is  said  to  have  taken  the  first  hint 
for  the  structure  of  a  lyre  from  the  dried  carapace  and  tendons  of  a 
tortoise  (a  Gymnopns,  probably),  found  by  the  god  after  an  inundation 
of  the  Nile,  and  which  sounded  when  he  struck  '  the  chorded  shell,' 
the  benefits  arising  from  the  Thalassians  are,  if  not  so  refined,  of  a 
much  more  substantial  and  varied  nature.  The  inhabitants  of  those 
countries  where  the  turtles  grow  to  a  large  size  do  not  merely  derive 
from  them  a  supply  of  food,  but  they  convert  their  carapaces  into 
boats,  into  huts,  into  drinking-troughs  for  their  domestic  animals,  and 
baths  for  their  children.  The  Chelonophagi  of  old,  who  inhabited 
the  shores  of  India  and  the  Red  Sea,  converted  the  enormous  shells 
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of  the  turtles  which  they  caught  into  roofs  for  their  houses  and  boats 
for  their  little  voyages,  as  Strabo  and  Pliny  testify.  The  latter,  in 
the  tenth  chapter  of  his  ninth  book,  enters  at  large  upon  the  subject. 

As  an  article  of  food  the  Green  Turtles  (Tortues  Tranches  of  the 
French),  are  so  highly  prized,  that  they  have  become  a  considerable 
article  of  commerce.  The  fat  of  many  species,  when  fresh,  is  used 
with  success  in  lieu  of  butter  and  oil  in  cookery ;  and  in  those  species 
which  have  a  musky  odour  (Chelonia  Caouana  and  C.  Caretta  for 
instance),  is  used  for  embrocations,  leather-dressing,  and  as  lamp-oil. 

The  Imbricated  Turtles  furnish  that  valuable  article  tortoise-shell, 
or  rather  the  best  sorts  of  it,  so  highly  prized  in  ancient  and  modern 
times,  and  so  ornamental  and  useful  in  the  arts.  The  eggs  of  all  the 
species,  particularly  those  of  the  Green  Turtles,  are  excellent. 

In  proportion  to  the  benefits  derived  from  the  spoils  of  the  turtles, 
the  ingenuity  of  man  has  been  sharpened  by  his  eagerness  to  acquire 
them.  One  of  the  most  obvious  methods  of  capture  was,  and  is,  to 
watch  the  females  as  they  emerge  from  the  sea  to  deposit  their  eggs, 
and  then  turn  them  upon  their  backs  on  the  high  and  dry  sand, 
where  they  helplessly  remain  till  the  captors  come  to  fetch  them  on 
the  morrow.  When  the  turtles  lie  floating  on  the  sea,  either  for  the 
purposes  of  sleep  or  respiration,  the  turtle-fishers  approach  them 
quietly  with  a  sharp  harpoon,  carrying  a  ring  at  the  butt-end,  to 
which  a  cord  is  attached.  The  harpooner  strikes,  and  the  wounded 
animal  dives,  but  is  at  last  secured  by  the  cord.  In  the  South  Seas 
skilful  divers  watch  them  when  so  floating,  and,  getting  under  the 
animals,  suddenly  rise,  and  so  seize  them.  Mr.  Darwin,  with  his 
usual  felicity,  describes  another  method  of  capture.  In  his  account 
of  Keeling  Island,  he  says  : — "  I  accompanied  (April  6,  1836)  Captain 
Fitzroy  to  an  island  at  the  head  of  the  lagoon  :  the  channel  was 
exceedingly  intricate,  winding  through  fields  of  delicately  branched 
corals.  We  saw  several  turtles,  and  two  boats  were  then  employed 
in  catching  them.  The  method  is  rather  curious  :  the  water  is  so 
clear  and  shallow,  that  although  at  first  a  turtle  quickly  dives  out  of 
sight,  yet  in  a  canoe  or  boat  under  sail,  the  pursuers,  after  no  very 
long  chase,  come  up  to  it.  A  man  standing  ready  in  the  bows  at  this 
moment  dashes  through  the  water  upon  the  turtle's  back ;  then 
clinging  with  both  hands  by  the  shell  of  the  neck  he  is  carried  away 
till  the  animal  becomes  exhausted,  and  is  secured.  It  was  quite  an 
interesting  chase  to  see  the  two  boats  thus  doubling  about,  and  the 
men  dashing  into  the  water,  trying  to  seize  their  prey."    ('  Journal.') 

But  the  most  extraordinary  mode  of  fishing  is  that  said  to  be  prac- 
tised towards  the  coasts  of  China  and  the  Mozambique,  where  turtles 
are  taken  by  the  aid  of  living  fishes  trained  for  the  purpose,  and 
thence  named  Fisher- Fishes.  The  fact  appears  to  have  been  known  to 
Columbus,  and  has  been  verified  by  Commerson  and  cited  by  Micldleton 
and  Salt.  The  fish  is  a  species  oiEcheneis  ov  Remora,  and  the  islanders 
who  use  it  are  said  to  proceed  in  the  following  manner: — They  have 
in  their  little  boat  tubs  containing  many  of  these  fishes.  The  upper 
part  of  the  head  of  the  fish  is  covered  with  an  oval  plate,  soft  and 
fleshy  at  its  circumference.  In  the  middle  of  this  plate  is  a  very  com- 
plicated apparatus  of  bony  pieces,  disposed  across  in  two  regular  rows, 
like  the  laths  of  Persian  blinds.  The  number  of  these  plates  varies 
from  15  to  36,  according  to  the  species  ;  they  can  be  moved  on  their 
axis  by  means  of  particular  muscles ;  and  their  free  edges  are  furnished 
with  small  hooks,  which  are  all  raised  at  once  like  the  points  of  a 
wool-card.  The  tail  of  each  of  the  trained  fishes  in  the  tubs  is 
furnished  with  a  ring  for  the  attachment  of  a  fine  but  long  and 
strong  cord.  When  the  fishermen  perceive  the  basking  turtles  on 
the  surface  of  the  sea,  knowing  that  the  slightest  noise  would  disturb 
the  intended  victim,  they  slip  overboard  one  of  their  Remoras  tied  to 
the  long  cord,  and  pay  out  line  according  to  their  distance  from  the 
turtles.  As  soon  as  the  fish  perceives  the  floating  reptile  he  makes 
towards  it,  and  fixes  himself  to  it  so  firmly  that  the  fishermen  pull  in 
both  fish  and  turtle  to  their  boat,  where  the  fish  is  very  easily 
detached  by  pushing  its  head  in  a  direction  from  behind  forwards, 
and  the  turtle  is  secured. 

Chelonia,  Brongn.  (Caretta,  Merrem). — Body  covered  with  horny 
scales  or  shells.    One  or  two  nails  on  each  foot. 

Sub-Genus  1. — Chelondes  Franches.  Green  Turtles. 
Discoidal  plates  to  the  number  of  thirteen,  not  imbricated.  Muzzle 
short,  rounded.  Upper  jaw  with  a  slight  notch  in  front  and  small 
dentilations  on  the  sides ;  horny  case  of  the  lower  jaw  formed  of  three 
pieces  and  having  its  sides  deeply  dentilated.  A  nail  on  the  first  toe 
of  each  foot. 

C.  Mydas.  Messrs.  Dumeril  and  Bibron  observe  that  this  and  the 
three  following  species  are  so  similar,  that  it  is  possible  for  them  to 
form  one  species  only  :  but  they  add  that  this  question  can  only  be 
satisfactorily  solved  by  those  who  have  opportunities  of  comparing 
the  living  animals. 

C.  virgata  ;  C.  maculosa  ;  C.  niarmorata. 

Sub-Genus  2. — Imbricated  Chelones. 

Plates  of  the  disc  imbricated  and  thirteen  in  number.  Muzzle  long 
and  compressed.  Jaws  with  straight  edges  without  dentilations, 
curved  slightly  towards  each  other  at  their  extremities.  Two  nails 
on  each  fin. 


C.  imbricata,  the  Hawk's-Bill  Turtle  of  Catesby  and  Brown  (Caretta 
imbricata,  Gray ;  Test udo  imbricata  Linnaeus).  Flesh  bad.  Eggs  very 
good. 


Hawk's-Bill  Turtle  (Chclonc  imbricata). 


Sub-Genus  3. — Chelonces  Caouanes.    Logger-Head  Turtles. 

Plates  of  the  carapace  not  imbricated.  Fifteen  plates  on  the  disc. 
Jaws  slightly  curved  towards  each  other  at  their  extremity. 

C.  Caouana,  the  Logger-Head  Turtle  of  Catesby  (Caouana  Caretta, 
Gray);  C.  Dussumierii  (Chelonia  olivacea  of  Eschscholtz ;  Caouana 
olivacea,  Gray). 

Sphargis,  Merrem  (Coriudo,  Flem. ;  Dcrmatochelys,  Blainv.). — Body 
enveloped  in  a  coriaceous  hide,  tuberculous  in  young  subjects,  com- 
pletely smooth  in  adults.    Feet  without  nails. 

S.  coriacea  (Testudo  Lyra,  Donnd.  and  Bechst. ;  Tortue  Luth  of  the 
French ;  Coriaceous  Tortoise  of  Pennant). 


Sphargis  coriacea. 


Plastron  of  Sphargis  coriacea. 

This  turtle  has  been  taken  on  many  of  the  European  coasts ; 
several  of  large  size  (7 00  lbs.  and  800  lbs.  in  weight)  have  been  captured 
on  those  of  Britain.  One  case,  where  the  capture  was  effected  off 
the  coast  of  Scarborough,  should  bo  a  warning  not  to  use  it  rashly  as 
food.  Pennant  relates  that  one  of  the  three  taken  in  1748  or  1749 
was  purchased  by  a  family,  who  invited  several  persons  to  partake  of 
it.  A  gentleman  present  told  the  guests  that  the  flesh  was  unwhole- 
some, but  one  of  the  company  persisted  in  eating  of  it,  and  suffered 
most  severely,  being  seized  with  dreadful  vomiting  and  purging  ;  and 
yet  the  Carthusians,  Pennant  tells  us,  are  said  to  eat  no  other  species. 
It  would  seem,  then,  that  the  severe  effect  above  noticed  must  have 
been  accidental,  and  the  animal  may  have  been  in  an  unhealthy  con- 
dition. It  is  said  to  grow  very  fat;  but  the  flesh  is  reported  to 
be  coarse  and  bad.    The  French  name  is  given  probably  upon  the 
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supposition  that  it  was  the  species  used  by  the  aucients  in  the  early 
construction  of  the  lyre. 

This  and  the  last-named  turtle  are  the  only  species  of  the  Chdonia 
that  have_  been  taken  alive  on  the  British  coasts.  Professor  Bell  in 
his  '  British  Reptiles '  expresses  his  conviction  that  several  of  the 
"fresh-water  species,  both  of  Europe  and  North  America,  might  be 
naturalised  in  the  southern  parts  of  England.  The  Terrapene  Europcea," 
he  says,  "  the  common  Lacustrine  Tortoise  of  the  continent,  is  found 
in  Portugal,  Spain,  Italy,  and  Greece,  in  France,  and  even  in  Prussia. 
These  tortoises  are  eaten  by  the  inhabitants  of  all  the  countries  in 
which  they  are  found ;  and  as  they  live  principally  upon  small  fish, 
the  air-bags  of  which  they  reject,  it  is  said  that  the  people  are  wont 
to  judge  of  the  quality  of  the  tortoises  to  be  found  in  a  lake  or  pond 
by  the  number  of  air-bags  which  are  seen  swimming  on  the  surface  of 
the  water.  I  once  placed  in  a  small  pond,  iu  which  were  some  of 
these  Fresh- Water  Tortoises,  six  small  living  fish,  and  on  the  following 
morning  I  found  the  air-bags  of  five  of  them  floating  on  the  surface 
of  the  water  and  the  sixth  fish  still  alive.  In  some  parts  they  are  fed 
upon  grains  and  other  nourishing  food,  and  fattened  for  the  table. 
There  are  also  several  American  species  of  Emys,  or  Fresh- Water 
Tortoise,  which  will  bear  a  greater  degree  of  cold' than  that  of  most 
of  our  winters  without  perishing ;  and  it  is  certainly  desirable  that  a 
wholesome  and  agreeable  food,  like  that  afforded  by  some  of  these, 
should  not  be  lost  to  us,  if  the  species  can  be  easily  perpetuated  and 
multiplied  in  our  climate." 

Several  species  of  Fresh- Water  Tortoises  are  now  in  the  collection 
of  the  Zoological  Society,  in  the  Aquavivarium  of  the  Regent's  Park 
Gardens. 

The  following  list  of  Chdonia,  arranged  according  to  their  geogra- 
phical distribution,  is  from  Dr.  J.  E.  Gray's,  'Catalogue  of  the  Tortoises 
and  Crocodiles,  &c,  in  the  Collection  of  the  British  Museum.'  When 
a  species  is  found  in  two  of  the  larger  divisions  of  the  list  on  account 
of  its  extensive  range,  it  is  preceded  by  an  asterisk. 


Europe. 
Testudo  marginala. 
*T.  Grceca. 
Emys  Caspica. 
Cistudo  Europcea. 
*Sphargis  coriacca. 
Asia. 

River  Tigris. 
Tyrse  Rafeht. 

Cabul. 
Testudo  Horsfieldii. 

India. 
Testudo  Indica. 
Emys  tectum. 
E.  tentoria. 
E.  Duvaucellii. 
E.  trijuga. 
E.  lineata. 
E.  Dhongoka. 
E.  Thurjii. 
E.  trivittata. 
E.  ocellata. 
E.  Hamiltonii. 
Tetraonyx  Batagui: 
Einyda  punctata. 
Tyrse  Gangetica. 
Dorgania  subplana. 
ChUra  Indica. 

Ceylon. 
Testudo  stcllata. 
Emys  Seba. 

China. 

*Geoemyda  Spcngleri. 
G.  Bealii. 
G.  Reevesii. 
G.  mutica. 
G.  nigricans. 
Cistudo  trifasciata. 
Plalystemon  megaccphalum. 
Tyrse  perocellata. 

Japan. 
Emys  Japonica. 

Sumatra. 
Geocmyda  spinosa. 
Emys  crassicollis. 
E.  platynota. 

Amboyua. 
Cistudo  Amboineasis. 

Java. 

Cistudo  dentata. 
Tyrse  Javanica. 


Africa. 
North. 

*  Testudo  Grceca. 
Tyrse  Nilotica. 

Eastern. 
Pdomedusa  Gchafice. 

Western. 
Testudo  sulcata. 
■  Kini.iys  Homeana. 
K.  crosa. 
K.  Bd liana. 
Slernotherus  Derbianus. 
Einyda  Scncgalensis. 
Tyrse  Argus. 

Southern. 
Testudo  pardalis. 
T.  semiscrrata. 
T.  gcomctrica. 
T.  Verroxii. 
Homopus  arcolatus. 
H.  signatus. 
Chersina  angulata. 
*Gcocmyda  Spcngleri. 
Emys  oculifera. 
fitcrnotlierus  castaneus. 
Pdomedusa  subrufa. 

Madagascar. 

Testudo  radiata. 
Pyxis  araclmoides. 
Btcrnotherus  niger. 
S.  subnigcr. 

*  Hydraspis  gibba,. 

Australia. 
Chelymys  Macquaria. 
Clielodina  oblonga. 
Chclodina  longicollis. 

Oceanic. 
Mediterranean  and  Atlantic. 
Sphargis  coriacca. 

Atlantic  and  Indian  Ocean. 
Caouana  Caretta. 

Atlantic  Ocean. 
Caouana  dingata. 
Chdonia  virgata. 
C.  viridis. 

Indian  Ocean. 
Caouana  olivacea. 

Red  Sea. 
Caretta  imbricata. 


North  America. 
East  coast. 
Testudo  Gopher. 
Emys  Mulhenbcrgii. 
E.  pulchclla. 
E.  geographica. 
E.  megacephala. 
E.  Bennett  ii. 
E.  serrata. 
E.  rivulala. 
E.  scripta. 
E.  Holbrookii. 
E.  Troostii. 
E.  mobilensis. 
E.  concinna. 
E.  reticulata. 
E.  macroccphala. 
E.  Floridana. 
E.  hieroglyphica. 
E.  guttata. 
E.  picta. 
E.  Bdlii. 

M alaclcmys  concent rica. 
Cistudo  Carolina. 
Kinostemon  oblong um. 
K.  Doublcdayii. 
K.  Pensylvanieum. 
K.  odoratum. 
Chdydra  serpentina. 
Trionyx  ferox. 
T.  nmticus. 

West  coast. 
Emys  ornata. 
E.  Oregonensis. 

Tropical  America. 
Testudo  tubulanta.    W.  Indies. 
*Kinixys  Homeana. 


Emys  scabra. 
E.  rugosa.    W.  Indies. 
E.  decussata.    W.  Indies. 
E.  vermictdala. 
Kinostemon  scorpioides. 
K.  triporcatum. 
Hydraspis  planiceps. 
H.  radiolata. 
H.  Spixii. 
H.  diprcssa. 
*H.  gibba. 
II.  nasua. 
H.  Waglerii. 
H.  Gaudichaudii. 
H.  Hilairii. 
H.  lata. 
H.  affinis. 

Phrynops  Geoffroyana. 
P.  rufipes. 
P.  Bellii. 
P.  Miliusii. 

Hydromedusa  Maximiliana. 
II.  flavilabris. 
Chelys  Matamata. 
Pdtocephaltis  Tracaxa. 
Podocnemis  expansa. 
P.  Bumeriliana. 

South  America. 
East  coast. 
Emys  Dorbignii. 
Phrynops  Geoffroyana. 

Galapagos  Islands. 
Testudo  Indica.  Naturalised, 

Locality  unknown. 
Emys  hinosternoides. 
E.  annulifer. 
E.  Kahlii. 


Fossil  Chdonia. 

Cuvier,  in  his  treatise  upon  Fossil  Tortoises,  observes  that  the 
number  of  living  species  is  so  considerable  that  it  is  very  difficult  to 
decide  whether  a  fossil  tortoise  is  or  is  not  of  an  unknown  species ; 
inasmuch  as  it  is  not  only  necessary,  before  arriving  at  this  conclusion, 
to  compare  the  carapaces  and  plastrons  covered  with  their  horny 
plates  or  scales,  as  they  are  ordinarily  seen  in  cabinets  and  repre- 
sented iu  books,  but  also  the  skeletons,  so  that  the  observer  may 
accurately  study  the  joining  of  the  ribs  and  other  bones  which  concur 
to  compose  their  cuirasses.  He  names  twenty-nine  species  that  he 
himself  had  stripped  of  their  covering,  and  says  that  he  had  performed 
that  operation  on  others  beside. ' 

Cuvier  commences  his  description  with  the  fossil  Trionyccs,  and 
distinguishes — 1,  those  from  the  gypsum-beds  of  the  environs  of 
Paris ;  2,  those  from  the  gypsum-beds  of  Aix ;  3,  those  from  the 
'molasse'  of  the  department  of  the  Gironde ;  4,  those  from  the  gravel 
and  clay-beds  of  Hautevigne  in  the  department  of  the  Lot  and 
Garonne;  5,  those  from  the  gravel-beds  in  the  neighbourhood  of 
Castelnaudry ;  and  6,  those  from  the  sandy  beds  in  the  environs  of 
Avaray. 

He  next  considers  the  Emydes,  or  Fresh-Water  Tortoises,  noticing — 
1,  those  from  the  Paris  gypsum-beds;  2,  those  discovered  together 
with  crocodiles  in  the  Jurassic  limestone  of  the  neighbourhood  of 
Soleure  ;  3,  those  of  the  ferruginous  sand  of  Sussex ;  4,  those  of  the 
'molasse'  of  La  Grave  and  those  of  the  'molasses'  of  Switzerland;  5, 
those  from  our  Isle  of  Sheppey ;  6,  those  from  the  environs  of 
Brussels ;  and  7,  those  from  the  marly  sand  (sable  marneux)  of  the 
province  of  Asti. 

The  Marine  Tortoises,  or  true  Chelonians,  he  divides  into — 1,  those  of 
the  environs  of  Maestricht ;  and  2,  those  of  the  slate  of  Glaris. 

The  Land-Tortoises  noticed  are — 1,  those  of  the  environs  of  Aix ; 
and  2,  those  found  in  the  Isle  of  France  under  the  volcanic  beds. 

The  conclusions  drawn  by  Cuvier  are,  that  the  Tortoises  are  as 
ancient  inhabitants  of  the  world  as  the  Crocodiles;  that  they  accom- 
pany the  remains  of  the  latter  generally ;  and  that  as  the  greater 
number  of  their  remains  belong  to  fresh-water  or  terrestrial  species 
they  confirm  the  conjectures  drawn  from  the  bones  of  crocodiles  as 
to  the  existence  of  isles  or  continents  which  were  frequented  by 
reptiles  before  the  existence  of  viviparous  quadrupeds,  or  at  least 
before  there  was  a  sufficient  number  of  these  last  to  afford  a  quantity 
of  remains  at  all  comparable  to  those  of  reptiles. 

Professor  Owen,  in  his  elaborate  'Report  on  British  Fossil 
Reptiles,' — drawn  up  at  the  request  of  the  British  Association  for 
the  Advancement  of  Science,  and  published  in  their  Transactions — 
gives  the  following  account  of  the  order  Chdonia  : — 

I.  Family  Tcstudinidce,  Tortoises,  or  Land-Tortoises. 
1.  New  Red-Sandstone   Tortoises.     The  most  ancient  of  the 
evidences  of  Chelonians  in  British  formations  appear  to  Professor 
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Owen  to  be  referrible  to  the  Land-Tortoises ;  and  he  quotes  the  foot- 
prints from  the  quarries  at  Corncockle  Muir,  and  those  subsequently 
discovered  at  the  quarries  of  Craigs,  two  miles  east  of  Dumfries,  as 
examples.  [Amphibia.] 

2.  Oolite  Tortoises.  Examples.  Impressions  of  horny  scutes  about 
the  size  of  those  covering  the  carapace  of  a  tortoise,  ten  inches  in 
length,  in  the  Oolite  Slate  of  Stonesfield. 

II.  Family  Emydidce,  Fresh-Water  Tortoises. 

1.  An  undetermined  species  in  the  museum  of  Professor  Bell,  from 
the  Eocene  Clay  near  Harwich. 

2.  Emys  testudiniformis,  Owen  (Emys  de  Sheppey,  Cuv.  ?).  Sheppey. 

3.  Platcmys  Bowerbankii,  Owen.  Sheppey. 

4.  Platcmys  Bullockii,  Owen.  Sheppey. 

5.  Tetrosternon  punctatum,  Owen.  Purbeck  Limestone.  N.B.  Closely 
allied  to  Trionyx. 

6.  With  regard  to  Platcmys  Mantclli  (Emys  de  Sussex,  Cuv.,  Emys 
Mantelli,  Gray),  Professor  Owen  remarks  that  the  fossils  discovered 
by  Dr.  Mantell  in  the  Wealden  strata  of  Tilgate  Forest,  and  the 
resemblance  of  which  to  the  flat  species  of  Emydian  discovered  by 
M.  Hugi  in  the  Jura  Limestone  at  Soleure  has  been  pointed  out  by 
Cuvier,  are  referrible  to  the  pleuroderal  section  of  the  Emydian  family 
as  arranged  by  Messrs.  Dume'ril  and  Bibron,  and  in  that  section  to 
the  genus  Platcmys  (Hydrastis,  Bell) ;  but  that  not  enough  of  the 
skeleton  of  any  individual  has  yet  been  obtained  to  afford  a  foundation 
for  specific  character. 

7.  Large  Emydian  from  the  Kimmeridge  Clay.  A  bone  in  the 
museum  of  Sir  P.  Grey  Egerton,  Bart.,  from  Heddington  Pits, 
probably  belonging  to  a  species  of  Platemys. 

8.  Footsteps  of  Emydians  in  New  Red-Sandstone.  Stourton 
Quarries,  Cheshire. 

With  regard  to  the  genus  Trionyx,  Professor  Owen  remarks  that 
certain  British  fossils  from  the  Secondary  Formation  referred  to 
Trionyx  have  been  proved  to  belong  to  another  family  of  Chelonians  : 
the  supposed  Trionyx  from  the  New  Red-Sandstones  (Caithness)  has 
been  pronounced  to  be  a  ganoid  fish  (genus  Coccosteus)  by  Agassiz. 
Nor  had  Professor  Owen  when  he  wrote  (1841)  seen  any  Chelonite 
from  the  Wealden  Formation  that  could  be  confidently  affirmed  to 
belong  to  Trionyx. 

A  femur  from  the  Lias  at  Linksfield  in  the  possession  of  Mr.  Robertson 
of  Elgin,  4|  inches  in  length,  and  found  with  remains  of  Plesiosaurus 
and  Hybodus,  though  not  identical  in  form  with  any  Trionyx  with 
which  Professor  Owen  could  compare  it,  he  found  to  resemble  the 
modifications  of  the  bone  in  that  genus  more  closely  than  in  Tortoises, 
Emydians,  or  Turtles.  He  remarks  that  although  some  of  the  Turtles 
of  the  Eocene  period,  as  the  Chclone  longiceps,  present  such  modifica- 
tions of  the  jaws  as  seem  to  have  adapted  them  to  habits  and  food 
analogous  to  those  of  the  Trionyx,  yet  evidences  of  this  genus,  to 
which  the  destruction  of  the  eggs  and  young  of  crocodiles  is  more 
particularly  assigned  in  the  Nile  and  Ganges,  are  not  wanting  in 
certain  localities  where  the  London  Clay  appears  to  have  been  depo- 
sited under  circumstances  analogous  to  those  at  the  termination  of 
equally  gigantic  rivers ;  and  he  adds  that  unequivocal  portions  of  a 
true  Trionyx  have  been  obtained  from  the  Eocene  Clay  at  Sheppey 
and  at  Bracklesham,  and  that  they  are  also  associated,  as  in  the  Paris 
basin,  with  remains  of  Anoplotheriwm  and  Palceotherium  in  the  Eocene 
Limestone  deposits  in  the  Isle  of  Wight. 

III.    Family  Chelonidm,  Thalassian  Family,  or  Turtles. 

1.  Chclone  planiceps,  Owen.    Portland  Sandstone. 

2.  C.  obovata,  Owen.    Purbeck  Limestone. 

3.  An  undetermined  species  of  Chclone  from  the  Wealden.  Portions 
of  the  carapace,  plastron,  and  bones  of  the  extremities  of  a  large 
species  of  Marine  Turtle,  some  of  them  indicating  individuals  nearly 
three  feet  in  length,  discovered  by  Dr.  Mantell  in  the  Wealden  strata 
of  Tilgate  Forest,  are  figured  in  the  Doctor's  '  Illustrations  of  the 
Geology  of  Sussex.'  This  species,  in  Professor  Owen's  opinion,  comes 
nearest  to  C.  planimentum  of  the  Harwich  Eocene  Clay. 

4.  C.  pulchriceps,  Owen.  Superincumbent  beds  of  the  Lower 
Greensand ;  Greensand  near  Barnwell,  Cambridge. 

5.  C.  Benstedi,  Owen  (Emys  Benstcdi,  Mantell).    Chalk :  Burham 
Kent. 

In  a  monograph  on  the  '  Fossil  Reptilia  of  the  London  Clay,'  by 
Professors  Owen  and  Bell,  published  by  the  Palfeontographical 
Society,  the  following  species  are  described,  and  figures  of  the  remains 
found,  given. 

Order—  Chelonice. 
Family — Marina. 
Genus — Clielone. 

1.  C.  breviceps  (Emys  Parhinsonii,  J.  E.  Gray ;  Emys  de  Sheppey, 
H.  V.  Meyer ;  Chclone,  antiqua,  Konig).    Eocene  Clay  of  Sheppey. 

2.  C.  longiceps.    Eocene  Clay  of  Sheppey. 

3.  C.  crassicostata.    Harwich  Clay. 

4.  C.  declivis.    Eocene  Deposits  of  Bognor,  Sussex. 

5.  C.  trigoniceps.    Eocene  Clay  at  Bracklesham. 

6.  C.  cuneiceps.  London  Clay  of  Sheppey. 

7.  C.  subcarinata.  Sheppey. 
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Remarking  on  the  descriptions  of  these  species,  Professor  Owen 
says,  "  A  retrospect  of  the  facts  above  detailed  relative  to  the  Fossil 
Chelonians  of  the  genus  Chelone,  or  marine  family  of  the  order,  leads 
to  conclusions  of  much  greater  interest  than  the  previous  opinions 
respecting  the  Chelonites  of  the  London  Clay  could  have  suggested. 
Whilst  these  fossils  were  supposed  to  have  belonged  to  a  fresh- 
water genus,  the  difference  between  the  present  fauna  and  that  of 
the  Eocene  period,  in  reference  to  the  Chelonian  order,  was  not  very 
great  ;  since  the  Emys,  or  Cistudo  Ewropwa,  still  abounds  on  the 
Continent,  after  which  it  was  named,  and  lives  long  in  our  own 
island  in  suitable  localities. 

"But  the  case  assumes  a  very  different  aspect  when  we  come  to 
the  conviction  that  the  majority  of  the  Eocene  Chelonites  belong  to 
the  true  marine  genus  Chelone  ;  and  that  the  number  of  species  of 
these  extinct  Turtles  already  obtained  from  so  limited  a  space  as  the 
Isle  of  Sheppey,  exceeds  that  of  the  species  of  Chelone  now  known 
to  exist  throughout  the  globe.  Notwithstanding  the  assiduous 
search  of  naturalists,  and  the  attraction  to  the  commercial  voyager 
which  the  shell  and  the  flesh  of  the  Turtles  offer,  all  the  tropical  seas 
of  the  world  have  hitherto  yielded  no  more  than  five  well-defined 
species  of  Chelone;  and  of  these  only  two,  as  the  C.  Mydas  and 
C.  Caouana,  are  known  to  frequent  the  same  locality.  It  is 
obvious,  therefore,  that  the  ancient  ocean  of  the  Eocene  epoch  was 
much  less  sparingly  inhabited  by  Turtles ;  and  that  these  presented 
a  greater  variety  of  specific  modifications  than  are  known  in  the 
seas  of  the  warmer  latitudes  of  the  present  day. 

"The  indications  which  the  English  Eocene  Turtles,  in  conjunction 
with  other  organic  remains  from  the  same  formation,  afford  of  the 
warmer  climate  of  the  latitude  in  which  they  lived,  as  compared 
with  that  which  prevails  there  in  the  present  day,  accord  with  those 
which  all  the  organic  remains  of  the  oldest  Tertiary  deposits  have 
hitherto  yielded  in  reference  to  this  interesting  point. 

"  That  abundance  of  food  must  have  been  produced  under  such 
influences  cannot  of  course  be  doubted ;  and  we  may  infer  that  to 
some  of  the  extinct  species,  which  like  the  Chclone  longiceps  and  C. 
planimentum  exhibit  either  a  form  of  head  well  adapted  for  pene- 
trating the  soil,  or  with  modifications  that  indicate  an  affinity  to  the 
Trionyces,  was  assigned  the  task  of  checking  the  undue  increase  of 
the  now  extinct  crocodiles  and  gavials  of  the  same  epoch  and  locality, 
by  devouring  their  eggs,  or  their  young  becoming  probably  in  return 
themselves  an  occasional  prey  to  the  older  individuals  of  the  same 
carnivorous  Saurians." 

Family — Fluvialia. 
Genus— Trionyx. 

1.  T.  Henrici.    Eocene  at  Hordwell. 

2.  T.  Barbara;.    Eocene  at  Hordwell. 

3.  T.  incrassatus.    Eocene  Formations  of  the  Isle  of  Wight. 

4.  T.  marginatus.    Eocene  Deposit  at  Hordwell  Cliff. 

5.  T.  rivosus.    Eocene  Beds  at  Hordwell  Cliff. 

6.  T.  planus.    Eocene  at  Hordwell  and  Bracklesham. 

7.  T.  circumsulcatus.    Eocene  at  Hordwell. 

8.  T.  pustulatus.    Clay  at  Sheppey. 

Family — Paludinosa. 
Genus — Platemys. 

1.  P.  Bullockii.  London  Clay. 

2.  P.  Bowerbankii.    Clay  at  Sheppey. 

Genus — Emys. 

1.  E.  testudiniformis  (Emys  de  Sheppey,  Cuvier?).  Eocene  Clay 
of  Sheppey. 

2.  E.  lecvis.   Clay  of  Sheppey. 

3.  E.  Comptoni. 

4.  E.  bicarinata. 

5.  E.  Delabcchii.   London  Clay,  Isle  of  Sheppey. 

Amongst  the  Fossil  remains  brought  from  the  Tertiary  Formations 
of  India  by  Dr.  Falconer  and  Major  Cautley,  are  those  of  a  gigantic 
species  of  Land-Tortoise.  The  species  referred  to  has  been  named 
Colossochclys  Atlas.  Portions  of  its  skeleton  and  a  model  of  the 
entire  animal  are  now  in  the  collection  of  the  British  Museum.  The 
carapace^  of  this  gigantic  animal  measures  in  some  specimens  above 
12  feet  in  length.  These  remains  were  found  associated  with  the 
bones  of  gigantic  extinct  Mammalia  allied  to  Palceotherium,  and  the 
other  Pachydermata  of  the  Paris  basin.  In  the  same  deposits  were 
also  found  the  remains  of  several  smaller  species  of  Chelonia,  and  of 
the  one  which  now  inhabits  India.  There  have  been  also  found  in 
the  same  locality  the  remains  of  gigantic  crocodiles,  differing  from 
those  now  inhabiting  India,  and  several  species  of  elephant. 

In  the  'Reports'  of  the  United  States  Surveying  Expedition  in 
Wisconsin,  Iowa,  and  Minesota,  in  1850,  an  account  is  given  of  the 
discovery  of  the  remains  of  a  large  number  of  species  of  Chelonia, 
both  Tortoises  and  Turtles,  with  the  remains  of  extinct  forms  of 
Mammalia  in  the  district  of  the  Mauvaises  Terres  on  the  Missouri. 

CHELO'NIA  (Godart),  a  genus  of  Lepidopterous  Insects,  of  the 
section  Nocturna  (Latreille),  and  family  Arctiidce  (Leach).  Before  we 
proceed  with  an  account  of  this  genus,  which  contains  two  of  tho 
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niOBt  conspicuous  and  beautiful  of  the  British  moths,  it  may  be  well 
briefly  to  state  the  characters  of  the  family  Arctiida?,  as  far  as  the 
diversified  habit  of  the  species  will  admit.  The  palpi  are  two  in 
number,  mostly  3-jointed  and  hairy.  The  antennae  have  a  double 
series  of  pectinations ;  thorax  large  ;  the  apex  of  the  body  generally 
furnished  with  a  tuft ;  wings  closing  so  as  to  form  an  angle  by  their 
junction,  or  folding  horizontally.  The  males  are  usually  larger  than 
the  females ;  larvae  generally  very  hairy,  frequently  furnished  with 
numerous  tufts,  those  on  the  tail  and  towards  the  head  the  longer. 

The  genus  Chelonia  is  synonymous  with  Arctia  of  Schrank.  The 
latter  name  is  generally  adopted  by  British  entomologists  from  its 
priority.  The  term  Chelonia  is  open  to  another  objection,  being 
commonly  used  to  designate  a  section  of  Tortoises. 

Arctia  Caja,  the  Large  Tiger-Moth,  or  the  Garden-Tiger,  is  very 
common  in  the  south  of  England,  but  apparently  less  so  in  the  north. 
The  expanded  wings  measure  from  2 4  to  3  inches  in  width;  the 
upper  wings  are  of  a  chocolate-brown  colour,  with  numerous  irregular 
cream-coloured  markings ;  the  under  wings  are  scarlet,  with  five  or 
six  large  blue-black  spots  ;  the  body  is  also  scarlet,  or  pinkish  above, 
with  several  transverse  black  bands ;  on  the  under  side  the  ground- 
colour is  black,  with  pink  bands  ;  the  head  and  thorax  are  brown, 
separated  with  a  red  ring;  the  legs  are  red  at  the  base,  and  the 
antennae  are  white. 

The  caterpillar  of  this  moth  is  found  in  great  abundance  near 
London,  and  is  frequently  seen  crawling  on  pathways  :  it  is  covered 
with  long  black  hairs,  and  when  touched  will  roll  itself  up  in  a  ring : 
it  feeds  upon  a  great  variety  of  plants,  but  seems  most  fond  of 
lettuce,  groundsel,  and  chickweed.  The  larva  is  found  in  the  spring 
months,  and  turns  into  a  pupa  about  June.  The  pupa  is  inclosed  in 
a  loose  web  of  a  white  colour ;  the  moth  appears  in  the  autumn. 

This  species  is  extremely  variable  in  its  imago  state;  we  have 
seen  specimens  in  which  the  upper  wing  is  nearly  all  white,  and 
others  in  which  the  white  is  almost  obliterated  :  the  spots  on  the 
under  wing  vary  also  considerably ;  they  sometimes  run  one  into  the 
other  so  as  to  form  a  band. 

Arctia  Villica,  the  Cream-Spot  Tiger-Moth,  is  the  only  other  well 
authenticated  British  species ;  it  is  far  less  abundant  than  the  other. 
The  upper  wings  are  black,  with  about  eight  large  cream-coloured 
spots;  the  under  wings  are  yellowish,  spotted  more  or  less  with 
black,  and  has  an  irregular  black  fascia  near  the  margin;  the 
abdomen  is  reddish,  spotted  with  black ;  the  head  and  thorax  are 
black  ;  the  latter  has  two  cream-coloured  spots. 

The  caterpillar  very  much  resembles  the  one  last  described,  but 
has  a  red  head,  and  legs  of  the  same  colour ;  like  the  last  it  feeds 
upon  various  plants,  particularly  the  chickweed.  The  moth  appears 
about  the  end  of  June,  and  is  rather  less  than  the  Large  Tisrer. 

CHELONIANS.  [Chelonia.] 

CHELYS.  [Chelonia.] 

CHEMNITZIA,  a  genus  of  Mollmca  belonging  to  the  Prosobran- 
chiate  section  of  the  Gasteropoda,  and  referred  to  the  family  Pyrami- 
dellidce.  [Pyramidellid^e.] 

CHENALOPEX,  a  genus  of  Birds  belonging  to  the  family  Anatidm, 
to  which  the  Egyptian  Goose  (C.  ^Egyptiacus)  is  referred.  [Ducks.] 

CHE'NNIUM,  a  genus  of  Coleopterous  Insects.    [Pselaphus  1 

CHENOCOPROLITE,  a  Mineral  of  a  yellow  or  pale-green  colour, 
belonging  to  the  silver  series,  and  supposed  to  be  an  arsenate  of  silver 
and  iron. 

CHENOPODIA'CE^E,  Chenopods,  the  Chenopodium  Tribe,  a  natural 
order  of  Exogens,  consisting  of  numerous  species,  used  either  for 
culinary  purposes  or  for  the  manufacture  of  soda.  They  are  apetalous 
plants,  with  minute  green  herbaceous  flowers,  a  small  number  of 
stamens,  which  are  opposite  the  segments  of  the  calyx,  and  a  one- 
celled  membranous  fruit,  containing  one  single  erect  seed,  or  a  very 
small  number.  The  leaves  are  soft  and  rather  succulent,  without  any 
trace  of  stipules.  Most  of  them  are  found  in  the  cold  and  temperate 
parts  of  the  world.  They  differ  from  Polygonaccce  and  Urticacece  in 
the  want  of  stipules,  and  from  Amarantacece  in  their  flowers  not  being 
coloured  and  enveloped  in  membranous  bracts.  This  order  embraces 
plants  of  opposite  characters,  and  when  better  investigated  will 
probably  be  split  up.  Schleiden  has  observed  that  certain  species 
have  the  wood  very  compact,  and  pierced  with  vertical  cords  of 
cellular  tissue.  The  order  contains  63  genera  and  360  species.  They 
are  natives  of  all  parts  of  the  world,  in  waste  and  uncultivated  places 
Spinach  [Spinacia],  Fat  Hen,  Good  King  Henry  [Chenopodium], 
Garden  Orach  [Atriplex],  Chard-Beet,  Beet,  Mangold  Wurzel  [BetaI 
belong  to  this  order.  Soda  is  obtained  from  species  of  Sahola  and 
bahcornia.    lSalsola;  Salicornia.] 

CHENOPO'DIUM,  a  genus  of  plants  the  type  of  the  natural  order 
Chenopodtacece.  It  consists  of  weedy  plants,  common  on  dunghills  and  in 
waste  places,  and  known  by  the  strange  names  of  Fat  Hen  (C.  album) 
Good  King  Henry  (C.  Bonus-Henricus),  &c.  They  are  generally 
insipid  plants,  whose  leaves  and  young  shoots  maybe  eaten  as  spinach 
but  which  have  no  particular  merit.  In  this  genus  is  however  found 
the  celebrated  Quinoa  of  Peru  (C.  Quinoa).  This  plant,-  whose  seeds 
are  said  to  be  of  as  much  importance  to  the  Peruvians  as  the  maize, 
potato,  and  wheat,  is  an  annual  weedy  species,  with  an  appearance 
similar  to  that  of  Garden  Orach,  to  the  size  of  which  it  grows.  Its 
flowers  appear  in  close  clusters  about  the  ends  of  the  branches  and 


Chenopodtacece.  Blitum  virgatwn. 
a,  angle  of  the  petiole,  showing  the  peduncle  ;  b,  flower  ;  c,  flower  deprived 
of  its  calyx,  showing  the  ovary,  surmounted  by  three  pistils  ;  d,  calyx ;  e,  fruit 
imbedded  in  the  succulent  calyx  ;  /,  g,  fruit  separated  from  the  calyx  ;  A,'  hori- 
zontal section  of  fruit ;  »,  vertical  do. ;  k,  embryo.  All  these  figures,  excepting 
a,  magnified  in  various  degrees. 

are  succeeded  by  a  profusion  of  little  black  or  white  seeds  (according 
to  the  variety)  about  the  size  of  grains  of  millet.  Its  leaves  are 
employed  as  spinach,  and  the  seeds  in  soup  or  broth  as  rice,  and  in 
some  parts  of  South  America  they  are  in  as  much  use  as  rice  in  India. 
They  are  said  to  yield  a  pleasant  beer  when  fermented.  It  is  chiefly 
upon  the  highest  land  of  Southern  Peru,  where  neither  barley  nor  rye 
will  ripen,  as,  for  instance,  at  the  height  of  nearly  13,000  feet  on  the 
table-land  of  Chiquitos,  that  Quinoa  forms  the  great  article  of  agri- 
culture ;  it  there  forms  fields,  the  limits  of  which  the  eye  can  hardly 
reach,  of  a  monotonous  and  unpleasant  aspect,  scarcely  mixed  with  a 
single  other  species,  and  very  unlike  the  rich  and  waving  greenness  of 
our  standing  corn.  It  is  also  extremely  common  about  the  great  lake 
of  Titicaca.  The  seeds  are  ripened  in  England,  and  may  now  be 
purchased  at  any  of  the  seed-shops  ;  but  the  plant  can  hardly  be  con- 
sidered worth  the  attempt  at  cultivating  it  where  anything  else  will 
grow.  C.  olidum  has  an  atrocious  odour,  and  has  a  reputation  as  an 
antispasmodic  and  emmenagogue. 

The  following  is  an  analysis  of  the  British  species  of  Chenopodium, 
*  Perianth  enveloping  the  fruit, 
t  Leaves  undivided. 

Leaves  ovate  rhomboidal.    C.  olidum. 

Leaves  ovate-elliptical.    C.  polyspermum. 
tt  Leaves  toothed,  angled,  or  lobed. 

Leaves  triangular.    C.  urbicum. 

Leaves  sinuate-dentate.    C.  album. 

Leaves  unequally  3-lobed.    C.  ficifolium. 

Leaves  rhomboid-ovate.    C.  murale. 

Leaves  subcordate.    C.  hybridum. 
**  Perianth  not  covering  the  fruit, 
t  Stigmas  short. 

Leaves  rhomboid.    C.  rubrvm. 

Leaves  triangular.    C.  botryoides. 

Leaves  oblong.    C.  glaucum. 

tt  Stigmas  elongated. 

Leaves  triangular.    C.  Bonus-Henricus. 
CHERIMOYER,  the  fruit  of  a  Peruvian  downy-leaved  species  of 
Anona,  the  A.  Cherimolia.    It  is  described  as  the  fruit  most  esteemed 
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by  the  people  of  the  western  parts  of  South  America,  and  is  very  like 
the  Custard  Apple  of  the  West  Indies.  [Anona.]  It  is  a  tree  about 
12  feet  high  ;  the  leaves  are  oval,  pointed  at  both  ends  ;  the  flowers 
solitary,  very  fragrant,  of  a  greenish-white  colour,  and  the  fruit  some- 
what heart-shaped,  with  a  scaly  appearance  on  the  outside  :  when 
ripe  it  is  grayish-brown,  or  black.  The  flesh  is  white  and  sweet, 
mixed  with  several  seeds  of  the  colour  of  coffee.  The  Creoles  think 
this  fruit  the  best  of  the  country.  -Baron  Humboldt  speaks  of  it  in 
terms  of  high  praise,  and  his  account  is  completely  confirmed  by  the 
testimony  of  many  officers  who  have  been  in  the  South  American 
service ;  but  Feuille'e  says,  one  European  pear  or  plum  is  worth  all  the 
Cherimoyers  of  Peru. 

CHERLE'RIA,  a  genus  of  plants  belonging  to  the  natural  order 
Caryophyllacea.  It  has  5  sepals,  5  petals  (sometimes  absent),  1 0  stamens, 
the  outer  ones  opposite  to  the  sepals,  springing  from  an  oblong  emargi- 
nate  glandular  base,  3  styles,  a  3-valved  capsule.  There  is  only  one 
species  which  is  a  native  of  Great  Britain.  It  was  called  by  Linnaeus 
C.  sedoides.  The  petals  are  very  generally  wanting,  the  flowers  are 
solitary  on  short  stalks.  The  stems  are  numerous,  forming  a  dense 
mass  close  to  the  ground.  The  leaves  are  very  numerous,  linear- 
subulate,  and  finely  ciliated.  It  is  found  on  the  summits  of  the 
mountains  of  Scotland. 

CHERRY,  the  fruit  of  the  various  species  of  Cerasus.  [Cebasus.] 
Like  most  of  the  fruits  yielded  by  the  natural  order  Amygdalaceoz,  it 
is  characterised  by  the  hardness  of  its  endocarp,  hence  this  part  is 
often  called  the  stone.  This  hard  part  is  often  used  for  ornamental 
carving,  specimens  of  which  may  be  seen  in  the  museum  of  the 
Royal  Gardens  at  Kew.  For  the  varieties  of  Cherry,  and  the  culture 
of  the  tree,  see  Cherry,  in  Arts  and  Sc.  Div. 

CHERRY-LAURELS.  [Cerasus.] 

CHERRY-TREES.  [Cerasus.] 

CHERSIANS.  [Chelonia.] 

CHERT,  a  variety  of  quartz  being  a  kind  of  granular  Chalcedony. 
It  is  a  transition  from  the  smoother  forms  of  Quartz  to  Hornstone. 
[Agate.] 

CHERVIL,  a  culinary  vegetable,  the  Anthriscus  -Cerefolinm  [An- 
thriscus] of  botanists.  It  is  an  annual,  and  a  native  of  the  south  of 
Europe.  Its  leaves  have  a  slight  aromatic  taste,  and  are  used  in  soups 
and  salads.    It  is  little  cultivated. 

CHESTNUT,  BUCK'S-EYE.  [Pavia.] 

CHESTNUT,  HORSE.  [^Esculus.] 

CHESTNUT,  SWEET.  [Castanea.] 

CHIASTOLITE  is  a  name  given  to  a  variety  of  Andalusite.  [Anda- 
lusite.]   It  is  also  called  Made.  [Macle.] 
CHICA.  [Bignonia.] 
CHICHA.  [Stercdlia.] 
CHICK-PEA.  [Cicer.] 

CHICKRASSIA,  a  genus  of  plants  belonging  to  the  natural  order 
Ccdrelacece.    C.  tabularis  is  said  to  be  a  powerful  astringent. 

CHICKWEED,  a  common  annual,  with  soft  light-green  opposite 
ovate  leaves,  a  brittle  stem,  and  minute  white  petals,  almost  split  into 
two  parts.  It  and  groundsel  are  two  plants  which  are  to  be  found  in 
flower  on  any  day  in  the  year.  Botanists  name  it  Stellaria  media. 
[Stellaria.] 

CHICORY.  [Cichoridm.] 

CHIFF-CHAFF.  [Sylvia.] 

CHIGOE.  [Pulex.] 

CHILDRENITE,  a  Mineral  found  in  Derbyshire.  It  occurs  in 
minute  yellowish-brown  crystals,  coating  spathic  iron.  It  is  supposed 
to  consist  of  phosphoric  acid,  alumina,  and  iron. 

CHILINA,  a  genus  of  Testaceous  Mollusks,  separated  by  Dr.  J.  E. 
Gray  from  Auricula,  and  including  Auricula  Dombeiana  of  Lamarck, 
and  Auricula  fluviatilis  of  Lesson.  Locality,  South  America,  in 
fresh-water  streams,  with  most  of  the  habits  of  the  Limnece. 

CHILLIES.  [Capsicum.] 

CHILLINGHAM  CATTLE.  [Bovidjs.] 

CHILO'GNATHA  (Latreille),  an  order  of  Insects  belonging  to  the 
class  Myriapoda.  It  has  the  following  characters  : — Body  generally 
cylindrical,  and  consisting  of  numerous  crustaceous  rings  or  segments  ; 
the  head  is  furnished  with  two  short  7-jointed  antennae,  and  two 
mandibles ;  the  horny  substance  of  the  mandibles  does  not  continue 
uninterruptedly  from  the  base  to  the  apex,  but  is  divided  in  the  middle 
so  that  the  upper  part  is,  as  it  were,  hinged  to  the  lower  by  a  tough 
membrane ;  they  are  covered  above  by  the  fore  part  of  the  head, 
which  forms  a  kind  of  upper  lip,  and  beneath  by  an  under  lip  ;  this 
last  part  is  divided  externally  into  four  portions  by  three  sutures ; 
the  two  central  portions  are  narrower  than  the  outer  ones,  and  spring 
from  a  plate  of  a  semicircular  shape ;  the  apex  of  the  under  lip  is  fur- 
nished with  several  large  tubercles.  The  first  segment  of  the  body, 
or  that  next  the  head,  is  considerably  larger  than  the  following  seg- 
ments. The  legs  are  short,  very  numerous,  and  terminated  by  a 
simple  hook ;  the  anterior  segments  of  the  body  are  some  of  them 
unprovided  with  legs,  and  others  have  a  single  pair  each  ;  the  remain- 
ing segments  (with  the  exception  of  the  last  two  or  three)  commencing 
from  the  fourth,  fifth,  or  sixth  from  the  head,  are  each  furnished  with 
two  pairs  of  legs.  The  sexual  organs  of  the  male  are  situated  behind 
the  seventh  pair  of  legs,  and  those  of  the  female  behind  the  second 
pair.   The  respiratory  orifices  are  situated  on  the  sternal  part  of  each 


segment  of  the  body;  they  communicate  internally  with  a  double 
series  of  pneumatic  sacs  which  extend  the  whole  length  of  the  body, 
and  from  which  the  tracheal  branches  spring  and  spread  over  the 
other  organs ;  these  sacs  are  not  connected  with  each  other,  as  is 
usually  the  case,  by  a  principal  trachea.  A  series  of  pores  on  each 
side  of  the  body  have  been  mistaken  for  the  stigmata,  but  their 
orifices  give  vent  to  an  acid  liquid  secretion  which  has  a  very  disa- 
greeable odour,  and  probably  serves  as  a  means  of  defence. 

The  Chilognathce  crawl  slowly,  and  appear  to  glide  over  the  ground, 
and  when  touched  they  will  roll  themselves  up  spirally.  They  feed 
upon  decaying  animal  and  vegetable  substances.  The  genus  Iidus  of 
Linnaeus  [Iulus]  included  all  the  species  of  this  order  known  in  his 
time.  It  now  embraces  several  genera  and  upwards  of  seventy  species. 
[Myriapoda.] 

CHILO'PODA  (Latreille),  an  order  of  Insects  belonging  to  the 
class  Myriapoda.  This  family  is  synonymous  with  the  order  Syn- 
gnatha  (Leach),  and  the  genus  Scolopendra  of  Linnaeus.  The  characters 
are : — Antennae  thick  at  the  base,  and  gradually  growing  slender  towards 
the  apex,  composed  of  fourteen  or  more  joints  ;  the  mouth  consists  of 
two  mandibles,  whioh  are  furnished  with  a  palpiform  process,  and 
provided  at  the  apex  with  numerous  little  denticulations ;  covering 
these  is  an  upper  lip  and  an  under  lip  ;  the  latter  is  composed  of  four 
distinct  portions,  of  which  the  two  outer  parts  are  the  largest,  and 
transversely  jointed  ;  above  this  part  (viewing  the  head  from  beneath) 
are  two  palpi,  which  resemble  legs  in  being  terminated  by  a  pointed 
claw  :  covering  this  under  lip,  there  is  a  second  lip,  an  organ  furnished 
with  two  lateral  processes,  each  of  which  is  terminated  by  a  large  bent 
claw,  which  is  said  to  be  perforated  beneath  by  a  hole  through  which 
a  poisonous  liquid  is  ejected. 

The  body  is  depressed,  composed  of  numerous  segments,  which  are 
covered  above  and  beneath  with  plates  of  a  horny  substance,  and  each 
segment  is  generally  furnished  with  a  pair  of  legs  ;  the  last  pair  are 
thrown  back.  The  sexual  organs  are  placed  at  the  posterior  extre- 
mity of  the  body.  The  organs  of  respiration  consist  wholly  or  partly 
of  tubular  tracheae.  The  stigmata  are  placed  on  the  sides  of  the 
body. 

These  insects  are  carnivorous,  and  crawl  about  by  night.  Most  of 
them  are  very  active  in  their  movements,  and  some  emit  a  phosphoric 
light.  They  conceal  themselves  under  stones  and  fallen  trees,  and  are 
all  found  in  rotten  wood.  In  hot  climates  some  of  the  species  grow 
to  an  immense  size  (especially  those  of  the  genus  Scolopendra,  as  it  is 
now  restricted),  and,  owing  to  their  venomous  bite,  are  muoh  dreaded 
by  the  inhabitants  of  those  parts. 

The  animals  commonly  known  by  the  name  of  Centipedes  belong 
to  this  family.  [Scolopendra.] 

The  species  of  this  order  have  been  recently  greatly  increased.  It 
now  embraces  nearly  a  hundred  species.  [Myriapoda.] 

CHIM  Ji'RA,  a  genus  of  Cartilaginous  Fishes  allied  to  the  Sturgeon 
and  Shark  sections.  [Sturionid^e.]  One  species,  C.  monstrosa,  inha- 
bits the  British  seas,  and  is  known  by  the  names  of  the  King  of  the 
Herrings,  the  Rabbit-Fish,  and  Sea-Monster. 

CHIM^ERID^E,  a  family  of  Fishes  between  the  Sharks  and  the 
Sturgeons,  to  which  is  referred  the  anomalous  genus  Chimosra. 
[Sturionid^;.] 

CHIMA'PHILA,  a  genus  of  plants  belonging  to  the  natural  order 
Pyrolaceoe.  C.  corymbosa  (Pursh),  the  Pyrola  umbellata  of  Linnaeus, 
the  Corymbose  Wintergreen,  is  a  small  evergreen  woody  plant,  com- 
mon in  the  pine-forests  of  the  north  of  Europe,  also  found  in  Asia 
and  in  North  America,  to  the  Indian  inhabitants  of  which  its  virtues 
have  been  long  known.  The  leaves  possess  diuretic  properties  joined 
to  a  tonic  power,  and  they  impart  strength  and  comfort  to  the  stomach 
while  they  increase  the  action  of  the  kidneys.  Applied  externally, 
they  cause  redness  and  vesication  of  the  skin.  Chemical  analysis 
shows  them  to  consist  of  tannin,  resin,  and  an  acrid  extractive.  The 
taste  is  at  first  sweet,  afterwards  bitter.  Their  tonic  and  diuretic 
properties  render  them  valuable  remedial  agents  in  dropsies,  espe- 
cially such  as  follow  acute  diseases.  They  have  also  been  given 
advantageously  in  intermittent  and  even  typhus  fever.  Dr.  Chapman 
ascribes  a  diaphoretic  power  to  them.  Infusion,  decoction,  and 
extract  are  the  forms  in  which  they  have  been  given  :  decoction  is 
preferable,  of  which  some  ounces  may  be  given  repeatedly  during 
the  day. 

CHIMONA'NTHUS,  a  genus  of  plants  belonging  to  the  natural 
order  Calycanthacece.  The  species  or  rather  varieties  of  this  genus 
are  called  in  the  gardens  Japan  Allspice.  They  are  deciduous  plants, 
with  opposite  pale-green  sharp-pointed  rather  rough  leaves,  of  an 
ovate-lanceolate  figure.  About  the  end  of  November  these  fall  from 
the  bushes,  and  are  succeeded  by  the  flowers,  which  appear  at  Christ- 
mas-time upon  the  naked  branches.  They  consist  of  an  inferior  calyx, 
formed  of  a  considerable  number  of  roundish  scale-like  sepals,  the 
outermost  of  which  are  pale  brown,  the  innermost  semi-transparent, 
with  some  tinge  of  yellow.  The  petals  are  yellowish  ovate  leaves, 
stained  with  chocolate-red  veins,  and  surrounding  a  small  number  of 
stamens.  The  fruit  is  a  bright-brown  leathery  calyx-tube,  inclosing 
three  or  four  oblong  bright-brown  polished  nuts.  There  is  probably 
no  plant  more  deliciously  fragrant  than  this,  orange  flowers  and  violets 
not  excepted.  The  plant  is  quite  hardy  if  protected  a  little  by  a  wall 
or  by  palings.    The  only  species  is  C.  fragrans.    Of  this  three  varieties 
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are  known  in  the  gardens ;  the  common  kind,  C.  fragrans,  with 
email  pale-yellow  flowers ;  the  C.  f.  grandiflorus,  with  large  bright- 
yellow  flowers  ;  and  another,  C.  f,  parvijiorus,  with  flowers  resembling 
those  of  the  first,  except  in  being  much  smaller.  The  last  is  not  worth 
cultivating ;  both  the  former  should  be  found  in  every  garden,  how- 
ever small.  Nothing  can  be  more  elegant  as  room-ornaments  than 
handfuls  of  their  round  flowers  placed  on  little  porcelain  trays. 

CHIMPANZEE,  the  name  by  which  one  of  those  forms  which 
approach  nearest  to  man  is  most  generally  known.  The  term  has 
been  applied  to  the  Simia  Satyrus  of  Linnaeus,  the  Oriental  Orang ; 
but  zoologists  are  now  agreed  in  its  proper  application  to  the  Black 
or  African  Orang  or  Pygmy  (Troglodytes  niger  of  Geoffroy,  Simia 
Troglodytes  of  Blumenbach).  Linnaeus  placed  the  form  under  the 
genus  Homo,  with  the  specific  name  Troglodytes,  next  to  Homo  sapiens, 
arranging,  as  we  have  seen  above,  the  Asiatic  Orang  under  the  Simiw. 
But  he  seems  to  have  confounded  the  two  species  of  Orangs,  which 
differ  very  considerably  ;  for  he  refers  to  the  figure  given  by  Bontius, 
which  was  intended  for  the  Asiatic,  and  yet  he  gives,  quoting  Pliny, 
the  borders  of  Ethiopia  as  its  habitat,  as  well  as  Java,  Amboyna, 
Ternate,  and  Mount  Ophir  in  Malacca.  That  the  Chimpanzee,  though 
much  of  its  organisation  bears  a  striking  resemblance  to  that  of  Man, 
is  separated  from  him  by  a  wide  interval,  the  accurate  investigations 
of  modern  anatomists  sufficiently  prove.  Tyson,  Camper,  Blumen- 
bach, Cuvier,  Lawrence,  and  especially  Owen,  have  set  that  question 
at  rest,  though  Bory  de  St.  Vincent  struggled  hard  to  retain  Man  and 
the  Orangs  as  members  of  the  same  zoological  family.  Before  we  refer 
to  the  arguments  of  the  last-named  zoologist  and  his  followers,  it  will 
be  necessary  to  apprize  the  reader  that,  to  say  nothing  of  the  difference 
of  organisation  in  other  parts  of  the  body  and  foot,  the  heel-bone  (os 
calcis)  of  man  does  not  project  backwards  so  far  in  proportion  as  that 
of  the  Chimpanzee,  and  Lawrence  notes  this  as  an  infallible  human 
characteristic ;  '  ex  cake  hominem.'  Bory  de  St.  Vincent,  and  those 
who  support  the  theory  of  gradual  development  of  animal  form, 
endeavour  to  show  that  the  position  of  the  great  toe,  upon  which  its 
conversion  into  an  opposeable  organ,  or  thumb,  and  the  consequent 
transmutation  of  the  foot  into  a  hand,  principally  depends,  is  a  cha- 
racter subject  to  modification  ;  and,  after  a  somewhat  sweeping 
assumption  that  it  is  the  only  difference  of  organisation  between  the 
Orangs  and  Man,  points  the  whole  strength  of  his  argument  against  its 
value  as  a  zoological  character ;  and,  by  a  rather  retrograde  process 
of  reasoning,  endeavours  to  support  his  views  by  giving  an  instance 
where  man,  under  certain  circumstances,  obtains  a  prehensile  power 
of  foot.  Calling  in  aid  the  Resiniers  of  the  Landes  of  Aquitaine,  he 
exhibits  them  as  having  acquired  a  power  of  opposing  the  great  toe  to 
the  others,  a  faculty  supposed  to  have  been  arrived  at  by  their  scan- 
sorial  habits  in  obtaining  their  living  by  gathering  the  resin  of  Pinus 
maritima.  "But,"  as  Professor  Owen  well  observes,  "supposing  the 
extent  of  motion  of  the  great  toe  to  be  sufficiently  increased  by  con- 
stant habits  of  climbing,  or  in  connection  with  a  congenital  defect  of 
the  upper  extremities,  yet  it  does  not  appear  that  the  os  calcis,  or  the 
other  bones  of  the  foot,  have  lost  any  of  those  proportions  which  so 
unerringly  distinguish  man  from  the  ape."  M.  Bory,  however,  in  his 
zealous  endeavours  to  lower  the  arrogance  which  makes  man  unwilling 
to  fraternise  with  apes  and  monkeys,  is  carried  so  far  as  to  give  vent 
to  this  naive  question  : — "  En  effet,  quatre  mains  ne  vaudraient  elles 
pas  mieux  que  deux  comme  (Siemens  de  perfectibility  ? "— "  In  fact, 
are  not  four  hands  of  more  value  than  two  as  elements  of  perfecti- 
bility ?"  Now,  let  us  look  at  this  fallacy,  for  a  fallacy  it  is.  There 
might  be  a  little,  and  a  very  little  after  all,  in  the  query,  if  any  one 
of  the  four  hands  of  the  Quadrumana,  or  all  of  them  put  together, 
approached  the  hand  of  man  as  an  instrument  of  action, — an  instru- 
ment whereby,  though  born  the  most  helpless  of  animals  and  without 
clothing  or  any  natural  protection,  he  has  made  himself  master  of 
all,  and  compelled  the  apparently  most  impracticable  natural  produc- 
tions to  minister  not  only  to  his  wants  but  to  his  most  luxurious 
imaginations.  Let  any  one  who  is  at  all  conversant  with  animal 
mechanics  look  at  the  hand  of  a  Chimpanzee,  and  compare  it  with  his 
own  ;  or  let  any  one  observe  the  Chimpanzee  using  his  apology  for  a 
thumb,  and  then  cast  his  eyes  on  the  merest  hodman  at  his  work,  and 
he  will  soon  see  where  the  advantage  lies.  And  this  is  not  all.  "  To 
give  due  force  to  this  proposition,"  says  Professor  Owen  in  his  paper 
'  On  the  Osteology  of  the  Chimpanzee  and  Orang-Utan,'  "  the  four 
hands  of  the  ape  ought  to  be  independent  of  any  share  in  stationary 
support  or  progression.  Now,  it  is  scarcely  necessary  to  observe  that 
the  perfection  of  the  hands  of  man  results,  in  a  great  measure,  from 
the  free  use  he  is  enabled  to  make  of  them  in  consequence  of  the 
organisation  of  the  lower  members  as  exclusive  instruments  for  sus- 
taining and  moving  the  body.  It  has,  however,  been  suggested  that 
the  hallux  (thumb)  of  the  orang  might  acquire  increased  length  and 
strength  during  the  efforts  of  successive  generations  to  maintain  the 
erect  position ;  but  if  we  look  a  little  further  into  the  anatomy  of  the 
orangs,  a  difficulty  presents  itself  unforeseen  by  Lamarck  and  Bory. 
The  muscle  called  'flexor  longus  pollicis  pedis'  terminates,  in  the 
human  subject,  in  a  single  tendon,  and  its  force  is  concentrated  on 
the  great  toe,  the  principal  point  of  resistance  in  raising  the  body 
upon  the  heel.  In  the  orang,  however,  the  analogous  muscle  termi- 
nates in  three  tendons,  which  are  inserted  separately  and  exclusively 
in  the  three  middle  toes,  obviously  to  enable  these  to  grasp  with  greater 


force  the  boughs  of  trees,  &c.  It  is  surely  asking  too  much  to  require 
us  to  believe  that  in  the  course  of  time,  under  any  circumstances, 
these  three  tendons  should  become  consolidated  into  one,  and  that 
one  become  implanted  into  a  toe,  to  which  none  of  the  three  separate 
tendons  were  before  attached.  The  myology  of  the  orangs,  to  which 
I  may  hereafter  endeavour  to  direct  more  attention  than  it  has  yet 
received,  affords  many  arguments  equally  unanswerable  against  the 
possibility  of  their  transmutation  into  a  higher  race  of  beings." 
From  the  same  author  we  take  the  following  summary  comparison  of 
the  Chimpanzee  and  Orang-Outan  with  each  other,  and  with  man : — 


Skeleton  of  Man.  Skeleton  of  Chimpanzee.    From  Owen. 

The  Chimpanzee  differs  osteologically  from  the  Orang : — i.  In 
having  the  cranium  flatter  and  broader  in  proportion  to  the  face. 
2.  In  having  the  supraciliary  ridges  more  developed,  and  in  the 
absence  of  the  interparietal  and  sagittal  crests.  3.  In  the  junction  of 
the  temporal  with  the  frontal  bones.  4.  In  the  greater  proportional 
breadth  of  the  interorbital  space.  5.  In  the  more  central  position 
and  less  oblique  plane  of  the  occipital  foramen.  6.  In  having  but 
one  anterior  condyloid  foramen  on  each  side,  while  the  orang  has  two. 
7.  In  having  generally  but  one  suborbital  foramen  on  each  side,  while 
the  orang  has  three  or  more.  8.  In  the  persistence  of  the  cranial 
sutures.  9.  In  the  earlier  obliteration  of  the  maxillo-intermaxillary 
sutures.  10.  In  the  smaller  proportional  size  of  the  incisive  and  canine 
teeth,  and  consequent  smaller  development  of  the  jaws,  especially 
of  the  intermaxillary  bones.  11.  In  the  smaller  proportional  size  of 
the  cervical  vertebrae,  and  larger  proportional  size  of  the  lumbar  ver- 
tebrae. 12.  In  the  additional  dorsal  vertebra  corresponding  to  the 
additional  pair  of  ribs.  13.  In  the  more  complete  composition  of  the 
sternum,  which  consists  of  a  single  and  not  double  series  of  bones, 
as  in  the  orang.  14.  In  the  greater  sigmoid  curve  of  the  clavicle, 
which  in  the  orang  is  nearly  straight.  15.  In  the  less  proportional 
breadth  of  the  scapula,  and  the  more  lateral  aspect  of  the  glenoid 
cavity.  16.  In  the  less  proportional  breadth  and  greater  length  of  the 
sacrum.  17.  In  the  less  proportional  breadth  of  the  ilium,  and  greater 
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expansion  of  the  ischium.  18.  In  the  comparative  shortness  of  the 
upper  extremities,  more  especially  of  the  fore-arm  and  hand.  19.  In 
the  non-division  of  the  pisiform  bone  of  the  wrist.  20.  In  the  greater 
proportional  length  of  the  femur  and  tibia,  and  the  less  proportional 
length  of  the  foot.  21.  In  the  presence  of  a  ligamentum  teres,  and 
consequent  depression  in  the  head  of  the  femur.  22.  In  the  greater 
proportional  size  of  the  tarsus  as  compared  with  the  phalanges  of  the 
toes.  23.  In  having  constantly  two  phalanges  in  the  hallux  or  great 
toe  with  a  nail,  while  the  ungueal  phalanx  and  nail  are  often  wanting 
in  the  hallux  of  the  orang,  especially  in  that  of  the  female. 

The  chimpanzee  approximates  more  nearly  to  the  human  structure 
in  those  deviations  which  are  numbered  4,  5,  6,  7,  8,  9,  10,  12,  13,  17, 
18,  19,  20,  21,  22,  23. 

The  orang  has  a  nearer  resemblance  to  man  : — 1.  In  the  junction 
of  the  sphenoid  with  the  parietal  bones.  2.  In  having  twelve  pairs 
of  ribs.  3.  In  the  form  of  the  scapula,  especially  in  its  greater 
breadth, 

Owen  well  observes  that  it  is  a  result  of  the  preceding  comparison 
that  the  chimpanzee  ought  to  rank  above  the  orang  in  a  descending 
series,  and  not  below  it  as  in  the  'Regne  Animal'  of  Cuvier. 
Linnaeus,  as  we  have  seen,  gave  the  chimpanzee  that  superiority  of 
rank,  but  erred  as  much  on  the  other  side  by  placing  it  under  the 
genus  Homo,  for  both  the  chimpanzee  and  orang,  according  to  Owen, 
differ  in  structure  from  the  human  subject : — 1.  In  the  diastema,  or 
interval  between  the  cuspidati  and  incisors  in  the  upper  jaw,  and 
between  the  cuspidati  and  bicuspides  of  the  lower  jaw.  2.  In  the 
greater  magnitude  of  the  intermaxillary  bones,  indicated  in  the  adult 
by  the  distance  of  the  foramina  incisiva  from  the  incisive  teeth  ;  both 
of  which  differences  result  from  the  greater  proportional  develop- 
ment and  different  forms  of  the  cuspidati  and  incisors.  These,  as 
the  author  observes,  are  differences  of  generic  value.  3.  In  the  more 
backward  position  and  oblique  plane  of  the  occipital  foramen.  4.  In 
the  smaller  proportional  size  of  the  occipital  condyles.  5.  In  the 
larger  proportional  size  of 
the  petrous  bones.  6.  In 
the  greater  proportional  de- 
velopment of  the  jaws.  7. 
In  the  flatness  of  the  nasal 
bone,  which  is  rarely  divided 
in  the  mesial  line,  while  in 
man  the  nasal  bones  are  as 
rarely  consolidated  into  one. 
8.  In  the  presence  of  the 
ant  -  auditory  process  of 
the  temporal  bone,  and  the 
absence  of  the  mastoid  and 
styloid  processes.  9.  In  the 
absence  of  the  process  of 
the  ethmoid,  called  crista 
galli.  10.  In  the  shortness 
and  comparative  weakness 
of  the  lumbar  region  of  the 
spinal  column ;  which  is 
also  composed  of  four  in- 
stead of  five  vertebrae.  11. 
In  the  narrowness  and  pro- 
portional length  of  the 
sacrum.  12.  In  the  flatness 
of  the  ilia,  and  the  larger 
development  and  outward 
curvature  of  the  ischia.  13. 
In  the  position  of  the  pelvis 
in  relation  to  the  spine.  14. 
In  the  larger  proportional 
development  of  the  chest. 
15.  In  the  greater  length  of 
the  upper  extremities.  16. 
In  the  wider  interval  be- 
tween the  ulna  and  radius. 
17.  In  the  shortness  and 
weakness  of  the  thumb,  and 
narrowness  of  the  hand  in 
relation  to  its  length.  18. 
In  the  shortness  of  the 
lower  extremities.  19.  In 
the  greater  proportional 
length  and  narrowness  of 
the  foot.  20.  In  the  small 
size  of  the  os  calcis.  21.  In 
the  shortness  and  oppose- 
able  condition  of  the  hallux. 

"  These  differences,"  adds  Professor  Owen,  "  result  from  original 
formation,  and  are  not  liable  to  be  weakened  in  any  material  degree, 
either  on  the  one  hand,  by  a  degradation  of  the  human  species,  or,  on 
the  other  hand,  by  the  highest  cultivation  of  which  the  anthropoid 
apes  are  susceptible." 

In  following  out  this  osteological  comparison  it  becomes  necessary, 
for  the  assistance  of  the  student,  to  give  a  sketch  of  the  cranial 


Skeleton  of  Orang-Outan.    From  Owen. 


Well-developed  Human  Skull. 


Skull  of  Orang-Outan.    From  Owen. 
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development  in  man  and  in  the  anthropoid  apes,  so  that  he  may  have 
under  his  eye  the  comparative  form  of  each. 

We  cannot  do  better  than  give  the  following  conclusive  statements 
of  Professor  Owen. 

"Certain  modifications  in  the  form  of  the  human  pelvis  have  been 
observed  to  accompany  the  different  forms  of  the  cranium  which 
characterise  the  different  races  of  mankind  ;  but  there  is  nothing  in 
the  form  of  the  pelvis  of  the  Australian  or  Negro  which  tends  to 
diminish  the  wide  hiatus  that  separates  the  bimanous  from  the 
quadrumanous  type  of  structure  in  regard  to  this  part  of  the 
skeleton.  Observation  has  not  yet  shown  that  the  pelvis  of  the  orang, 
in  a  state  of  captivity,  undergoes  any  change  approximating  it 
towards  the  peculiar  form  which  the  same  part  presents  in  the  human 
subject.  The  idea  that  the  iliac  bones  would  become  expanded  and 
curved  forwards,  from  the  pressure  of  the  superincumbent  viscera, 
consequent  on  habitual  attempts  at  progression  on  the  lower 
extremities,  is  merely  speculative.  Those  features  of  the  cranium  of 
the  orangs  which  stamp  the  character  of  the  irrational  brute  most 
strongly  upon  their  frame,  are  however  of  a  kind,  and  the  result  of  a 
law,  originally  impressed  upon  the  species,  which  cannot  be  supposed 
to  be  modified  under  any  circumstances,  or  during  any  lapse  of  time; 
for  what  external  influence  operating  upon  and  around  the  animal  can 
possibly  modify  in  its  offspring  the  forms,  or  alter  the  size,  of  the 
deeply-seated  germs  of  the  permanent  teeth  ?  They  exist  before  the 
animal  is  born ;  and  let  him  improve  his  thinking  faculties  as  he  may, 
they  must,  in  obedience  to  an  irresistible  law,  pass  through  the  phases 
of  their  development,  and  induce  those  remarkable  changes  in  the 
maxillary  portion  of  the  skull  which  give  to  the  adult  orangs  a  more 
bestial  form  and  expression  of  head  than  many  of  the  inferior  Simice 
present.  It  is  true  that  in  the  human  subject  the  cranium  varies  in 
its  relative  proportions  to  the  face  in  different  tribes,  according  to 
the  degree  of  civilisation  and  cerebral  development  which  they 
attain ;  and  that  in  the  more  debased  Ethiopian  varieties,  and 
Papuans,  the  skull  makes  some  approximation  to  the  quadrumanous 
proportions  :  but  in  these  cases,  as  well  as  when  the  cranium  is 
distorted  by  artificial  means  or  by  congenital  malformation,  it  is 
always  accompanied  by  a  form  of  the  jaws,  and  by  a  disposition  and 
proportions  of  the  teeth,  which  afford  unfailing  and  impassable 
generic  distinctions  between  man  and  the  ape.  To  place  this  propo- 
sition in  the  most  unexceptionable  light,  I  have  selected  the  cranium 
of  a  human  idiot,  in  whom  nature  may  be  said  to  have  performed  for 
us  the  experiment  of  arresting  the  development  of  the  brain  almost 
exactly  at  the  size  which  it  attains  in  the  chimpanzee,  and  where  the 
intellectual  faculties  were  scarcely  more  developed  ;  yet  no  anatomist 
would  hesitate  in  at  once  referring  this  cranium  to  the  human  species. 
A  detailed  comparison  with  the  cranium  of  the  chimpanzee  or  orang 
shows  that  all  those  characters  are  retained  in  the  idiot's  skull  which 
constitute  the  differential  features  of  the  human  structure.  The 
cranial  cavity  extends  downwards  below  the  level  of  the  glenoid 
articulatory  surfaces.  The  nasal  bones  are  two  in  number,  and 
prominent.  The  jaws  and  teeth  exhibit  the  bimanous  characters  as 
strongly  as  in  the  most  elevated  of  the  human  race.  The  cuspidati 
do  not  project  beyond  the  contiguous  teeth,  and  consequently  there 
are  no  interruptions  in  the  dental  series,  as  in  the  orangs,  where  they 
are  required  to  lodge  the  disproportionate  crowns  of  the  canine 
teeth." 

M.  Geoffroy  St.  Hilaire  characterised  the  sub-genus  Troglodytes 
from  immature  Chimpanzees ;  and  as  Professor  Owen's  observations 
were  made  upon  the  skeleton  of  an  adult  individual,  and  he  has 
consequently  altered  the  zoological  characters  given  by  Geoffroy,  we 
follow  Professor  Owen's  definition. 

Sub-Genus  Troglodytes. 

Dental  formula  the   same  as  in  the  human  subject ;  namely, 

incisors,  —  ■  canines,  —  :  bicuspids,  —  :  molars,  !L  -  32. 
4  2  4  6 

The  teeth  approximate  in  their  proportionate  size  much  more 
nearly  than  those  of  the  orang  to  the  human  teeth  ;  but  they  manifest 
in  their  relative  position  the  absence  of  the  character  which,  with  one 
anomalous  exception — that  of  the  fossil  genus  Anoplotherium — is 
peculiar,  among  mammifers,  to  man ;  namely,  unbroken  proximity. 
Muzzle  long,  truncated  anteriorly ;  strong  supraciliary  ridges, 
behind  which  the  forehead  recedes  directly  backwards;  no  cranial 
ridges.  Facial  angle  35°,  excluding  the  supraciliary  ridges.  Auricles 
large.  Thirteen  pairs  of  ribs ;  bones  of  the  sternum  in  a  single  row. 
Arms  reaching  below  the  knee-joint.  Feet  wide ;  hallux  extending 
to  the  second  joint  of  the  adjoining  toe.  Canines  large,  overpassing 
each  other ;  the  apices  lodged  in  intervals  of  the  opposite  teeth. 
Intermaxillary  bones  anchylosed  to  the  maxillaries  during  the  first  or 
deciduous  dentition. 

Troglodytes  nigcr  (Geoffroy),  Simia  Troglodytes  (Blumenbach),  the 
Chimpanzee,  Black  Orang,  or  Pigmy.  In  the  young  state  the  animal 
has  been  named  Jocko. 

The  following  is  the  description  by  Dr.  Traill  of  a  young  female, 
about  30  inches  high,  which  was  brought  to  Liverpool  by  Captain 
Payne : — "  The  skin  appears  of  a  yellowish-white  colour,  and  is  thinly 
covered  with  long  black  hair  on  the  front ;  but  it  is  considerably 
more  hairy  behind.    The  hair  on  the  head  is  rather  thin,  and  is 


thickest  on  the  forehead,  where  it  divides  about  an  inch  above  the 
orbital  process  of  the  frontal  bone,  and  running  a  little  backwards 
falls  down  before  the  ears,  forming  whiskers  on  the  cheeks.  Here  the 
hair  measures  nearly  two  inches  long ;  but  that  on  the  occiput  is  not 
above  an  inch  in  length.  There  are  a  few  stiff  black  hairs  on  the 
eyebrows,  and  a  scanty  eyelash.  A  few  whitish  hairs  are  scattered  on 
the  lips,  especially  on  the  under  one.  The  rest  of  the  face  is  naked, 
and  has  whitish  and  wrinkled  skin.  There  is  scarcely  any  hair  on  the 
neck  ;  but,  commencing  at  the  nape,  it  becomes  somewhat  bushy  on 
the  back.  The  abdomen  is  nearly  naked.  The  hair  on  the  back  of 
the  head,  and  the  whole  trunk,  front  of  the  lower  extremities,  back 
of  the  legs,  and  upper  part  of  the  superior  extremities  is  directed 
downwards,  while  that  on  the  back  df  the  thigh  and  fore-arms  is 
pointed  upwards — appearances  well  represented  in  Tyson's  figure. 
The  longest  hair  is  just  at  the  elbows.  There  is  none  on  the  fingers 
or  palms  of  either  extremity.  The  ears  are  remarkably  prominent, 
thin,  and  naked,  bearing  a  considerable  resemblance  in  shape  to  the 
human,  though  broader  at  the  top.  The  projection  of  the  process 
above  the  eyes  is  very  conspicuous,  but  has  not  been  sufficiently 
marked  in  any  engraving  or  drawing  which  has  fallen  under  my 
observation.  The  nose  is  quite  flat,  or  rather  appears  only  as  a 
wrinkle  of  the  skin  with  a  slight  depression  along  its  centre.  The 
nostrils  are  patulous  and  open  upwards,  which  would  be  inconvenient 
did  the  animal  usually  assume  the  erect  posture.  The  projection  of 
the  jaws  is  excessive,  and  though  much  less  so  than  in  the  baboon, 
yet  the  profile  of  the  face  is  concave.  It  may  be  remarked  however 
that  the  projection  of  the  lower  jaw  is  caricatured  in  the  first  and 
second  figures  of  Camper's  second  plate.  The  mouth  is  wide,  the 
lips  rather  thin,  and  destitute  of  that  recurvation  of  the  edges  which 
adds  so  much  to  tho  expression  of  the  human  countenance.  The 
spread  of  the  shoulders  is  distinctly  marked,  but  the  width  of  the 
lower  part  of  the  chest  is  proportionally  greater  when  compared  to 
the  upper  than  in  man.  From  the  lower  ribs  the  diameter  of  the 
abdomen  decreases  rapidly  to  the  loins,  where  the  animal  is  pecu- 
liarly slender — a  circumstance  in  which  it  approaches  the  other  Simice. 
The  pelvis  appears  long  and  narrow,  another  approximation  to  the 
rest  of  the  genus.  With  regard  to  the  limbs,  the  chief  difference 
between  our  specimen  and  Dr.  Tyson's  figure  consists  in  the  excessive 
length  of  the  arms,  which  in  this  animal  descend  below  the  knees,  by 
the  whole  length  of  the  phalanges  of  the  fingers,  which  are  above 
three  inches  in  length.  The  same  observation  applies  to  almost 
every  figure  of  this  animal  which  I  have  seen.  The  proportions  in 
the  work  of  Camper  approach  nearest,  in  the  present  instance,  in  this 
particular.  The  hand  differs  from  the  human  in  having  the  thumb 
by  far  the  smallest  of  the  fingers.  The  foot  is  more  properly  a  hand 
appended  to  a  tarsus.  The  thumb  of  this  extremity  is  very  long, 
powerful,  and  capable  of  great  extension.  The  legs  are  certainly 
furnished  with  calves  ;  but  they  scarcely  resemble  the  human  in 
form,  because  they  are  continued  of  equal  thickness  nearly  to  the 
heel.  When  this  animal  is  erect  the  knees  appear  considerably  bent, 
as  is  the  case  with  the  other  Simice,  and  it  stands  with  the  limbs 
more  apart  than  man."  This  description  applies  to  the  various 
specimens  of  this  creature  which  have  been  exhibited  in  the  Gardens 
of  the  Zoological  Society  in  Regent's  Park,  London.  At  the  present 
time  (November  1853)  a  young  male  is  in  the  collection.  The  last 
specimens  were  a  male  and  female  ;  the  latter  died  of  consumption, 
and  her  disconsolate  companion  soon  followed. 

Africa  is  the  only  part  of  the  world  known  to  be  the  residence  of 
the  Chimpanzee,  which  it  should  be  remembered  has  been  confirmed, 
as  Cuvier  observes,  by  almost  all  zoologists.  The  specimen  described 
by  Dr.  Traill  was  procured  in  the  Isle  of  Princes,  in  the  Gulf  of 
Guinea,  from  a  native  trader,  who  had  carried  it  thither  from  the 
banks  of  the  Gaboon.  The  individual  exhibited  in  the  Egyptian 
Hall,  Piccadilly,  in  1831,  had  been  obtained  by  a  trading  vessel  on  the 
river  Gambia ;  and  those  exhibited  at  the  Gardens  of  the  Zoological 
Society  have  all  been  brought  from  the  coast  of  Africa.  Cuvier  gives 
Guinea  and  Congo  as  its  localities.  The  subject  of  Professor  Owen's 
paper  was  shot  by  a  European  at  Sierra  Leone. 

Habits. — The  habits  of  the  Chimpanzee  in  a  state  of  nature  are  but 
imperfectly  known.  Cuvier  states  that  the  Chimpanzees  live  in  troops, 
construct  themselves  huts  of  leaves,  arm  themselves  with  sticks  and 
stones,  and  employ  these  weapons  to  drive  man  and  the  elephant 
from  their  dwellings.  He  also  repeats  the  story  of  their  pursuit  of 
the  negresses  and  carrying  them  off  into  the  woods.  This  report  is 
still  credited  in  the  country  where  they  are  found.  Speaking  of 
Captain  Payne,  Dr.  Traill,  in  his  interesting  paper  in  the  '  Wernerian 
Transactions,'  says,  "  The  natives  of  Gaboon  informed  him  that  this 
species  attains  the  height  of  five  or  six  feet ;  that  it  is  a  formidable 
antagonist  to  the  elephant ;  and  that  several  of  them  will  not  scruple 
to  attack  the  lion  and  other  beasts  of  prey  with  clubs  and  stones.  It 
is  dangerous  for  solitary  individuals  to  travel  through  the  woods 
haunted  by  the  orang,  and  instances  were  related  to  Captain  Payne  of 
negro  girls  being  carried  off  by  this  animal,  who  have  sometimes 
escaped  to  human  society  after  having  been  for  years  detained  by 
their  ravishers  in  a  frightful  captivity.  These  reports  confirm  the 
narratives  of  the  early  voyagers,  who  have  often  been  suspected  of 
exaggeration ;  and  similar  facts  have  been  recently  stated,  very  circum- 
stantially, by  gentlemen  who  have  lived  in  Western  Africa."    As  it  is 
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now  however  well  made  out  that  there  are  two  species  of  Chimpanzee 
inhabiting  the  Gaboon,  and  the  larger  of  the  two  has  not  been  seen 
alive  in  Europe,  it  is  probable  the  habits  of  the  two  animals  have 
been  confounded. 

In  a  state  of  captivity  its  manners  have  been  the  theme  of  many  a 
tale  and  much  admiration  ;  and  as  most  of  the  individuals  described 
have  died  very  young,  conjecture  has  been  busy  as  to  the  progress  the 
animal  might  make  if  its  education  were  continued  to  the  adult  state. 
"  Deductions,"  says  Professor  Owen  in  his  paper  above  referred  to, 
"  in  favour  of  the  anthropomorphous  character  of  the  orangs  have 
been  derived  from  observation  of  the  living  habits  of  young  orangs ; 
but  these  cannot  be  regarded  as  affording  a  type  of  the  nature  of  the 
adults,  since  it  is  well  known  that  the  docility  and  gentle  manners  of 
the  young  ape  rapidly  give  way  to  an  unteachable  obstinacy  and 
untameable  ferocity  in  the  adult;  at  least  of  those  species  to  which, 
as  I  shall  afterwards  show,  the  full-grown  orangs  have  the  nearest 
resemblance  in  the  form  of  the  head." 


Chimpanzee  (Troglodytes  niger). 

Captain  Payne  thus  describes  the  manners  of  the  animal  which 
formed  the  subject  of  Dr.  Traill's  paper.  "  When  our  animal  came 
on  board,"  says  Captain  Payne,  "  it  shook  hands  with  some  of  the 
sailors,  but  refused  its  hand  with  marks  of  anger  to  others  without 
any  apparent  cause.  It  speedily  however  became  familiar  with  the 
crew,  except  one  boy,  to  whom  it  never  was  reconciled.  When  the 
seamen's  mess  was  brought  on  deck  it  was  a  constant  attendant ; 
would  go  round  and  embrace  each  person  while  it  uttered  loud  yells, 
and  then  seat  itself  among  them  to  share  the  repast."  It  sometimes 
expressed  its  anger  by  a  barking  noise  like  a  dog;  at  others  it  would 
cry  like  a  froward  child,  and  scratch  itself  most  vehemently.  When 
any  favourite  morsel  was  given  to  it,  sweetmeats  more  especially,  it 
expressed  its  satisfaction  by  a  sound  like  '  hem,'  in  a  grave  tone. 
The  variety  of  its  tones  seems  to  have  been  small.  It  was  active  and 
cheerful  in  warm  latitudes,  but  languor  came  on  as  it  left  the  torrid 
zone  ;  and  on  approaching  our  shores  it  manifested  a  desire  for  warm 
covering,  and  would  roll  itself  carefully  up  in  a  blanket  when  it  went 
to  rest.  It  generally  progressed  on  all  fours,  and  Captain  Payne 
particularly  observed  that  it  never  placed  the  palms  of  the  hands  of 
its  anterior  extremities  on  the  ground,  but  closing  its  fists  rested  on 
the  knuckles.  This  mode  of  progression  noticed  by  Tyson  was  con- 
firmed to  Dr.  Traill  by  a  young  naval  officer  who  had  been  for  a 
considerable  time  employed  in  the  rivers  of  Western  Africa,  and  had 
opportunities  of  observing  the  habits  of  this  species.  Captain  Payne's 
animal  did  not  seem  fond  of  the  erect  posture,  which  it  rarely  affected, 
though  it  could  run  nimbly  on  two  feet  for  a  short  distance.  In  this 
caso  it  appeared  to  aid  the  motion  of  its  legs  by  grasping  the  thighs 
with  its  hands.     It  had  great  strength  in  the  four  fingers  of  its 


superior  extremity ;  for  it  would  often  swing  by  them  on  a  rope 
upwards  of  an  hour  without  intermission.  When  first  procured  it 
was  so  thickly  covered  with  hair  that  the  skin  of  the  trunk  and  limbs 
was  scarcely  visible  until  the  long  black  hair  was  blown  aside.  It  ate 
readily  every  sort  of  vegetable  food ;  Tbut  at  first  did  not  appear  to 
relish  flesh,  though  it  seemed  to  have  pleasure  in  sucking  the  leg-bone 
of  a  fowl.  At  that  time  it  did  not  relish  wine,  but  afterwards  seemed 
to  like  it,  though  it  never  could  endure  ardent  spirits.  It  once  stole 
a  bottle  of  wine,  which  it  uncorked  with  its  teeth  and  began  to  drink. 
It  showed  a  predilection  for  coffee,  and  was  immoderately  fond  of 
sweet  articles  of  food.  It  learned  to  feed  itself  with  a  spoon,  to  drink 
out  of  a  glass,  and  showed  a  general  disposition  to  imitate  the  actions 
of  men.  It  was  attracted  by  bright  metals,  seemed  to  take  a  pride  in 
clothing,  and  often  put  a  cocked  hat  on  its  head.  It  was  dirty  in 
its  habits,  and  never  was  known  to  wash  itself.  It  was  afraid  of  fire- 
arms; and  on  the  whole  appeared  a  timid  animal.  It  lived  with 
Captain  Payne  seventeen  weeks,  two  of  which  were  spent  in  Cork  and 
Liverpool.  At  the  former  place  it  was  exhibited  for  the  benefit  of 
the  soup-kitchen  for  a  few  days,  but  seems  to  have  been  there 
neglected.  On  coming  to  Liverpool  it  languished  for  a  few  days, 
moaned  heavily,  was  oppressed  in  its  breathing,  and  died  with  con- 
vulsive motions  of  the  limbs. 

T.  Gorilla,  Savage  (T.  Savagei,  Owen),  the  Gorilla,  or  Great 
Chimpanzee.  In  the  '  Proceedings  of  the  Zoological  Society'  for  1848 
a  description  is  given  by  Professor  Owen  of  the  skulls  of  adult  and 
aged  male  and  female  Chimpanzees  from  the  Gaboon  River,  much 
exceeding  in  size,  and  specifically  distinct  from  the  previously  known 
T.  niger.  At  that  time  Professor  Owen  proposed  to  call  the  species 
T.  Savagei,  in  honour  of  Dr.  Savage,  an  American  missionary,  who 
had  first  obtained  specimens  of  this  Chimpanzee,  and  described  its 
character  and  habits.  In  a  letter  to  Professor  Owen,  dated  "  Protestant 
Mission  House,  Gaboon  River,  West  Africa,  April,  1847,"  Dr.  Savage, 
after  describing  the  existence  of  this  Chimpanzee,  says,  "  As  yet  I 
have  been  unable  to  obtain  more  than  a  part  of  a  skeleton.  It  belongs 
to  the  Simiadce,  and  is  closely  allied  to  the  orangs  proper.  It  reaches 
nearly,  if  not  quite,  the  height  of  five  feet  in  the  adult  state,  and  is 
of  a  large  size.  I  am  considerably  in  doubt  in  regard  to  its  identity 
with  an  animal  said  to  have  been  known  to  Buffon  as  a  large  species 
of  orang-outan  under  the  name  of  Pongo."  After  the  receipt  of  Dr. 
Savage's  letter  and  specimens,  Professor  Owen  received  skulls  from 
Mr.  Stutchbury,  of  Bristol,  which  had  been  collected  by  Captain 
Wagstaff,  who  shortly  after  died.  "  The  only  information  which  Mr. 
Stutchbury  was  able  to  obtain  from  him  was,  that  the  natives,  when 
they  succeed  in  killing  one  of  these  chimpanzees  make  a  '  fetish '  of 
the  cranium.  The  specimens  bore  indications  of  the  sacred  marks  in 
broad  red  stripes,  crossed  by  a  white  stripe,  of  some  pigment  which 
could  be  washed  off.  Their  superstitious  reverence  of  these  hideous 
remains  of  their  formidable  and  dreaded  enemy  adds  to  the  difficulty 
of  obtaining  specimens." 

The  following  are  the  points  by  which  the  T.  Gorilla  is  distinguished 
from  T.  niger  : — ■ 

"J.  By  its  greater  size.  2.  By  the  size  and  form  of  the  super- 
ciliary ridges.  3.  By  the  existence  of  the  large  occipital  and  inter- 
parietal crests  in  the  males,  and  by  rudiments  of  the  same  in 
females.  4.  By  the  great  strength  and  arched  form  of  the  zygomatic 
arches.  5.  By  the  form  of  the  anterior  and  posterior  nasal  orifices. 
6.  By  the  structure  of  the  infra-orbital  canal.  7.  By  the  existence 
of  an  emargination  on  the  posterior  part  of  the  hard  palate.  8.  The 
incisive  alveoli  do  not  project  beyond  the  line  of  the  rest  of  the  face, 
as  in  the  chimpanzee  and  orang.  9.  The  distance  between  the  nasal 
orifice  and  the  edge  of  the  incisive  alveoli  is  less  than  in  the 
chimpanzee.  10.  The  ossa  nasi  are  more  narrow  and  compressed 
superiorly." 

Professor  Owen  concludes  his  paper  on  the  anatomy  of  this  creature 
by  the  following  remarks  : — "  The  analogy  which  the  establishment 
of  the  second  and  more  formidable  species  of  chimpanzee  in  Africa 
has  brought  to  light  between  the  representation  of  the  genus 
Troglodytes  in  that  continent  and  that  of  the  genus  Pithecus  in  the 
great  islands  of  the  Indian  Archipelago,  is  very  close  and  interesting. 
As  the  T.  Gorilla  parallels  the  Pithecus  Wurmbii  [Pithecus],  so  the 
T.  niger  parallels  the  P.  morio ;  and  an  unexpected  illustration  has 
thus  been  gained  of  the  soundness  of  the  interpretation  of  the 
specific  distinction  of  that  smaller  and  more  anthropoid  orang.  It 
is  not  without  interest  to  observe  that  as  the  generic  forms  of  the 
Quadrumana  approach  the  Bimanous  order,  they  are  represented  by 
fewer  species.  The  Gibbons  (Hylobates)  scarcely  number  more  than 
half  a  dozen  species  ;  Pithecus  has  but  two  species,  or  at  most  three ; 
Troglodytes  is  represented  by  two  species. 

"  The  unity  of  the  human  species  I  regard  as  demonstrated  by  the 
constancy  of  those  osteological  and  dental  characters,  to  which  my 
attention  has  been  more  particularly  directed  in  the  investigation  of 
the  corresponding  characters  in  the  higher  Quadrumana,  and  the 
importance  of  the  comparison  will  justify  the  minuteness  with  which 
they  have  been  detailed. 

"  Man  is  the  sole  species  of  his  genus,  the  sole  representative  of 
his  order ;  he  has  no  nearer  physical  relations  with  the  brute  kind 
than  those  which  mark  the  primary  (unguiculate)  division  of  the 
placental  sub-class  of  Mammalia."    ('  Tran.  Zool.  Soc'  vol.  iii.) 
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CHINA-BARK,  a  name  given  to  the  bark  of  Bucna  hcxandra,  a 
plant  belonging  to  the  natural  order  Cinchonacew.  It  is  used  as 
a  febrifuge,  but  is  less  powerful  than  the  barks  obtained  from  the 
species  of  Cinchona.  [Cinchonacea] 

CHINCHI'LLID^E,  a  family  of  animals  belonging  to  the  order 
Rodentia. 

This  family  is  defined  by  Mr.  Bennett,  to  whom  we  are  principally 
indebted  for  our  knowledge  of  the  species,  as  follows  : — 

4—4 

Upper  incisors  simple  ;  molars,  ^ — consisting  of  two  or  three 

trcnial  or  riband-like  bony  lamellae  or  plates,  parallel  with  each  other, 
entirely  surrounded  with  a  vitreous  substance ;  the  crowns  exactly 
opposite  to  each  other  and  flattened  by  attrition.  The  posterior 
limbs  nearly  twice  as  long  as  the  anterior.  The  tail  produced,  with 
long  and  somewhat  bristly  hairs  above  and  at  the  tip.  The  Chinchil- 
Kdce  are  gregarious  and  subterranean  in  their  habits,  and  mild  in 
disposition.  Mr.  Waterhouse,  in  his  '  Natural  History  of  Mammalia,' 
makes  the  Chinchillina  a  sub-family  of  the  family  Uystricidce  of  the 
Rodentia.  It  embraces  the  following  genera,- — Lagidium,  Lagostomus, 
aud  Chinchilla. 

2  4  4 

Lagidium  (Lagotis,  Bennett).    Incisors,  — ;  molars,  - — -  =  20. 

The  incisors  are  sharpened,  and  each  molar  consists  of  three  complete 
oblique  plates.  Skull  arched  posteriorly  and  above;  the  superior 
cellules  of  the  tympanum  inconspicuous.  All  the  feet  4-toed,  the 
great  toe  being  entirely  absent ;  nails  long  and  subfalcular.  Ears  very 
long.    Tail  long.    Fur  soft,  but  caducous. 

L.  Cuvieri,  Wagner  (Lagotis  Cuvieri,  Bennett).  Size  and  much  of 
the  general  form  of  the  rabbit.  Posterior  limbs  twice  the  length  of 
the  anterior :  tail  about  equal  in  length  to  the  body,  excluding  the 
head.  Whiskers  very  numerous,  closely  set,  jet  black,  ten  or  twelve 
of  the  longest  on  each  side  being  exceedingly  thick  and  rigid,  and 
seven  inches  long.  Ears  nearly  like  a  long  parallelogram,  rounded  at 
the  tip,  three  inches  long  and  one  inch  broad,  with  the  margins 
rolled  in  below,  so  sparingly  furnished  with  short  scattered  hairs  as  to 
appear  almost  naked.  Fore  feet  like  the  hinder,  with  four  toes  only, 
there  being  no  vestige  of  a  thumb  ;  claws  small,  slightly  sharpened, 
and  entirely  concealed  by  long  and  somewhat  bristly  hairs ;  those  of 
the  hinder  feet  similar  in  shape  and  rather  larger,  but  that  of  the 
inner  toe  flattened,  curved  inwards,  and  exposed,  the  immediately 
adjoining  hairs  giving  place  to  a  tuft  of  about  eight  rows  of  short 
stiff  homy  curved  bristles,  approaching  nearly  in  rigidity  to  the 
comb-like  appendage  found  in  almost  the  same  situation  in  the 
Ctcnomys  Massonii  of  Gray.  A  similar  structure  occurs  in  the  Chin- 
chilla. The  fur  is  beautifully  soft,  downy,  and  of  considerable 
length,  but  so  loosely 
attached  to  the  skin 
that  it  readily  falls 
off,  unless  handled 
with  care.  It  is 
dusky  at  the  base 
and  to  within  a  short 
distance  of  the  tip, 
where,  for  an  extent 
of  from  one  to  three 
lines,  it  is  dirty- 
white,  more  or  less 
tinged  with  yel- 
lowish-brown. A 
few  long  black  hairs, 
most  numerous  pos 
teriorly,  protrude 
through  it.  The 
general  tone  of 
colour  is  a  mottled 
grayish-ash.  On  the 
sides  of  the  neck  and 
body,  where  the  tips 
of  the  fur  merge 
more  into  yellowish- 
brown  than  on  the 
back,  and  where  they 
are  also  of  greater 
length,  as  well  as  on 
the  haunches  and 
beneath,  the  latter 
tinge  appears  rather 
more  predominant. 
There  is  little  of  the 
dusky  colour  visible 

on  the  under  surface.  The  hairs  of  the  tail  below  are  extremely 
short,  closely  depressed,  and  of  a  brownish-black ;  on  its  sides 
they  are  of  two  kinds,  black  and  white ;  and  this  is  also  the 
case  with  the  very  long  rigid  and  erectile  hairs  which  form  a  crest 
along  its  upper  surface.  The  very  long  bristly  hairs  which  project 
in  a  tuft  at  the  tip  are  wholly  black. 

Mr.  Bennett  believes  this  species  to  be  the  Viscacha  of  all  the 


Skeleton  of  Lagotis  Cuvicri. 

a,  Skull  seen  from  above  ;  b,  the  same  seen  from  below  ;  c,  lower  jaw  seen  from  above  ;  d,  crowns  of  the  two 
anterior  molar  teeth  of  the  lower  jaw  enlarged  ;  e,  crowns  of  the  two  posterior  molar  teeth  of  the 

upper  jaw  enlarged. 

and  finer  than  that  of  the  rabbit,  the  skin 


writers  from  Pedro  de  Cieca  downwards,  including  Acosta,  Garcilasso, 
Peter  de  Laet,  Nieremberg,  Feuillce,  Ulloa,  Vidaure',  Molina, 
Schmidtmeyer,  and  Stevenson,  who  have  stated  that  animal  to  be  an 
inhabitant  of  the  western  or  Peruvian  declivities  of  the  Andes. 
Messrs.  Blainville,  Desmarest,  and  Lesson  are  among  the  modern 
zoologists  who  have  noticed  the  Viscacha ;  Lesson,  in  his  '  Manuel/ 
apparently  confounding  the  eastern  and  western  species,  gives  it  as 
the  Lepus  Viscaccia  of  Gmelin,  places  it  among  the  hares,  and 
quotes  Desmarest,  as  expressing  his  opinion  in  his  '  Mammalogie,' 
that  it  ought  to  be  the  type  of  a  new  genus  under  which  the 
Chinchilla  might  be  perhaps  arranged. 

L.  pallipes  (Lagotis  pallipes,  Bennett).  The  fur  of  this  species,  he 
observes,  is  perhaps  even  softer  to  the  touch  than  that  of  L.  Cuvicri  ; 
a  feel  which  is  probably  owing  to  its  being  less  dense,  on  account  of 
the  comparative  shortness  of  the  hairs  composing  it;  the  fur  of 
L.  Cuvieri  imparting  to  the  hand  the  sensation  of  fulness  and  conse- 
quent firmness,  while  that  of  L.  pallipes  is  yielding  with  its  softness. 
The  hairs  in  both  species,  especially  those  which  form  the  mass  of 
the  fur,  are  wavy  for  the  great  part  of  their  length,  their  tips  only 
being  straight ;  those  of  the  middle  of  the  sides  measure,  when  their 
natural  waves  are  not  interfered  with,  three-quarters  of  an  inch  in 
L.  pallipes,  and  an  inch  and  a  quarter  in  L.  Cuvieri.  In  neither  of 
these  species  however  is  the  quality  of  the  fur  at  all  comparable  to 
that  of  Chinchilla  lanigera. 

The  following  is  the  English  version  (1709)  of  the  passage  in  Pedro 
de  Cieca' s  '  Chronica  del  Peru  '  (1554),  descriptive  of  the  habits  of 
these  animals  : — "  There  is  another  sort  of  creature  they  call  viscacha, 
about  the  bigness  of  and  resembling  a  hare,  but  that  it  has  a  long  tail 
like  a  fox.  These  breed  in  stony  places  and  among  rocks,  and  many 
of  them  are  shot  with  gims  and  crossbows,  and  taken  by  the  Indians 
iu  gins  (with  the  lasso),  they  being  good  to  eat  after  hanging  to 
tender ;  and  of  their  hair  or  wool  the  Indians  make  large  mantles, 
cloaks,  or  blankets,  as  soft  as  silk,  and  very  valuable."  Ulloa's 
account  ('  Noticias  Americanas,'  1772)  is,  in  the  opinion  of  Mr. 
Bennett  (whose  translation  we  adopt),  the  best  history  that  has  been 
given  of  its  habits  and  manners.  "  Taking  the  place  of  the  rabbit, 
which  is  wanting  in  Peru,  there  is  another  kind  of  animal  called 
viscacha,  which  is  not  found  in  Quito.  In  form,  and  in  the  colour  of 
its  fur,  it  is  similar  to  the  rabbit,  but  differs  from  it  in  having  a  long 
tail  furnished  with  tufted  hair  (like  that  of  the  squirrel),  which  is 
very  thin  towards  the  root,  but  thick  and  long  as  it  approaches  the 
tip.  It  does  not  carry  its  tail  turned  over  the  head  like  the  squirrel, 
but  stretched  out,  as  it  were,  in  a  horizontal  direction ;  its  joints  are 
slender  and  scaly.  These  animals  conceal  themselves  in  holes  of  the 
rocks,  in  which  they  make  their  retreats,  not  forming  burrows  in 
the  earth  like  rabbits.      There  they  congregate  in  considerable 

numbers,  and  are 
mostly  seen  in  a 
sitting  posture,  but 
not  eating ;  they  feed 
on  the  herbs  and 
shrubs  that  grow 
among  the  rocks, 
and  are  very  active. 
Their  means  of 
escape  do  not  con- 
sist in  the  velocity  of 
then-  flight,  but  in 
the  promptitude 
with  which  they  run 
to  the  shelter  of  their 
holes.  This  they 
commonly  do  when 
wounded ;  for  which 
reason  the  mode  of 
killing  them  is  by 
shooting  them  in  the 
head ;  as,  if  they  re- 
ceive the  charge  in 
any  other  part,  al- 
though much  in- 
jured, they  do  not 
fail  to  go  and  die  in 
the  interior  of  their 
burrows.  They  have 
this  peculiarity,  that 
as  Boon  as  they  die 
their  hair  falls  off; 
and  on  this  account, 
although  it  is  softer 
and  somewhat  longer 
cannot  be  made  use 

of  for  common  purposes.  The  flesh  is  white  but  not  well  flavoured, 
being  especially  distasteful  at  certain  seasons,  when  it  is  altogether 
repugnant  to  the  palate."  Molina  speaks  of  the  employment  of  its 
wool  among  the  ancient  Peruvians,  adding  that  the  Chilians  of  the 
present  day  (his  work  was  originally  published  in  1782,  and 
reprinted  with  additions  in  1810)  use  it  in  the  manufacture  of  hats. 
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Its  burrows,  according  to  the  report  of  eye-witnesses,  have  two  flats, 
communicating  by  a  spiral  staircase ;  in  the  lower  it  deposits  its  food, 
while  it  lives  in  the  upper,  which  it  seldom  quits  except  at  night. 
It  collects  round  the  mouth  of  its  burrow  whatever  has  been  left 
behind  or  lost  by  travel- 


lers :  and  its  flesh,  which 
is  white  and  tender,  is 
preferred  to  that  of  the 
rabbit  or  hare.  But  this 
account  is  liable  to  the 
same  objections  as  that 
in  the  'Journal  de  Phy- 
sique.' Dr.  Tschudi,  in 
his  'Fauna  Peruana,'  has 
comfirmed  most  of  these 
particulars,  with  regard  to 
the  habits  of  the  Viscachas, 
aud  also  the  distinction 
between  the  two  species 
above  named.  L.Peruanum 
of  Meyer,  and  Callomys 
aureus  of  Geoffroy  and 
D'Orbigny,  are  probably 
varieties  of  L.  Cuvieri. 

2 

Chinchilla.  Incisors,-- 
2' 

4—4 


molars,  I — -  =  20. 
4—4 

The  molars  generally 
consist  of  three  complete 
oblique  plates,  except 
the  anterior  lower  molar, 
which  has  but  two  lamellae,  the  anterior  lamella  being  deeply  bilobated. 
Skull  posteriorly  retuso-truncated,  above  depressedly  flattened ;  cellules 
of  the  tympanum  conspicuously  inflated.  Anterior  feet  5-toad,  pos- 
terior feet  4-toed,  the  nails  small  and  subfalcular.  The  ears  ample. 
The  tail  rather  long. 

C.  lanigera.  The  length  of  the  body  i3  about  nine  inches,  and  that 
of  the  tail  nearly  five.  Its  proportions  are  close-set,  and  its  limbs 
comparatively  short,  the  posterior  being  considerably  longer  than  the 
anterior.  The  fur  is  long,  thick,  close,  woolly,  somewhat  crisped,  and 
entangled  together,  grayish  or  ash-coloured  above,  and  paler  beneath. 
The  form  of  the  head  resembles  that  of  the  rabbit ;  the  eyes  are  full, 
large,  and  black ;  and  the  ears  broad,  naked,  rounded  at  the  tips,  aud 
nearly  as  long  as  the  head.  The  moustaches  are  plentiful  and  very 
long,  the  longest  being  twice  the  length  of  the  head,  some  of  them 
black  and  others  white.  Four  short  toes,  with  a  distinct  rudiment  of 
a  thumb,  terminate  the  anterior  feet ;  and  the  posterior  are  furnished 
with  the  same  number,  three  of  them  long,  the  middle  more  produced 


2ft 


with  long  bushy  hairs ;  it  is  usually  kept  turned  upwards  towards  the 
back,  but  not  reverted  as  in  the  squirrels. 

The  best  account  of  the  anatomy  of  this  animal,  from  the  dissection  of 
one  which  died  in  the  menagerie  of  the  Society,  was  given  by  Mr.  Yarrell, 

in  the  '  Proceedings  of  the 


Zoological  Society,'  in 
1831.  In  this  paper 
Mr.  Yarrell  remarks  that 
in  some  previously  pub- 
lished observations,  he 
had  stated  that  the 
Chinchilla  appeared  to 
be  closely  allied  to  Mr. 
Brooke's  Larjostomus,  but 
that  the  more  compli- 
cated structure  of  the 
teeth,  and  the  existence 
of  an  additional  toe  on 
each  of  the  feet,  require 
for  the  Chinchilla  the  ge- 
neric distinction  claimed 
for  it  by  Mr.  Bennett  aud 
Dr.  J.  E.  Gray.  He  adds 
that  the  resemblance  of 
the  skeleton  to  that  of 
the  Jerboa  is  also  remark- 
able, particularly  in  the 
form  of  the  head,  in  the 
excessive  development  of 
the  auditory  cavities,  and 
the  small  size  of  the  an- 
terior extremities  com- 
pared with  the  hind  legs. 
Although  an  extensive  trade  has  been  carried  on  in  the  skins  of 
this  interesting  little  animal,  it  is  only  within  the  last  few  years 
that  it  has  been  seen  alive  ill  this  country. 

The  earliest  account  of  this  animal,  as  cited  by  Mr.  Bennett,  is  an 
English  translation  (London,  1604)  of  Father  Joseph  Acosta's  '  Natural 
and  Moral  History  of  the  East  and  West  Indies,'  published  at  Barce- 
lona, in  Spanish,  in  1591.  "  The  Chinchilles  is  another  kind  of  small 
beasts,  like  squirrels ;  they  have  a  woonderfull  smoothe  and  soft  skinne, 
which  they  (the  natives)  weare  as  a  healthfull  thing  to  comfort  the 
stomacke  and  those  parts  that  have  neede  of  a  moderate  heate."  Sr.* 
John  Hawkins,  in  his  '  Voyage  into  the  South  Sea,  a.d.  1593  '  (London, 
small  folio,  1622,  reprinted  in  '  Purchas  his  Pilgrims '),  says,  "  Amongst 
others  they  have  little  beastes,  like  unto  a  squirrell,  but  that  he  is 
grey ;  his  skinne  is  the  most  delicate,  soft,  and  curious  furre  that  I 
have  seene,  and  of  much  estimation  (as  is  reason)  in  Peru  ;  few  of 
them  come  into  Spaine,  because  difficult  to  be  come  by,  for  that  the 
princes  and  nobles  laie  wait  for  them ;  they  call  this  beast  Chin- 


Lagotis  Cuvieri. 


Skeleton  of  Chinchilla  lamgtra. 
a,  Skull  seen  from  above  ;  6,  the  eame  seen  from  below  ;  e,  lower  jaw  seen  from  above 

than  the  two  lateral  ones,  and  the  fourth,  external  to  the  others,  very 
short  and  placed  far  behind.  On  all  these  toes  the  claws  are  short, 
and  nearly  hidden  by  tufts  of  bristly  hairs.  The  tail  is  about  half 
the  length  of  the  body,  of  equal  thickness  throughout,  and  covered 
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chilla,  and  of  them  they  have  great  abundance."  Alonso  de  Ovalle, 
in  his  'Historical  Relation  of  the  Kingdom  of  Chili'  (Rome,  1646), 
calls  them  squirrels.  "  The  squirrels  (Ardas)  which  are  found  only 
in  the  valley  of  Guasco,  are  ash-coloured,  and  their  skins  are  in  great 
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esteem  for  the  fineness  and  softness  of  the  fur."  An  anonymous 
Italian  author,  supposed  by  some  bibliographers — erroneously,  as  Mr. 
Bennett  thinks — to  be  the  Abbe"  Vidaure',  who  published  at  Bologna, 
in  1776,  a  '  Compendium  of  the  Geographical,  Natural,  and  Civil 
History  of  the  Kingdom  of  Chili,'  speaks  of  the  Arda  (Spanish  for  a 
squirrel)  as  a  species  of  rat,  or  campagnol,  of  the  size  of  a  cat,  found 
only  in  the  province  of  Copaipo,  moderately  docile,  and  covered  with 
ash-coloured  wool,  as  close  and  delicate  as  the  finest  cotton.  Buffon, 
and  that  too  after  quoting  FeuilleVs  excellent  description,  confounded 
it  with  the  Chinche,  the  most  stinking  of  beasts.  D'Azara  corrected 
this  error,  but  falls  into  another  himself,  iu  regarding  the  Chinche  of 
Feuillde  and  Buffon  as  his  Yagouare".  Molina  ('  Natural  History  of 
Chili' — Italian,  Bologna,  1782)  describes  the  Chinchilla  as  a  species  of 
Linnrean  Mus,  under  the  name  of  Mus  laniger.  Gmelin  adopted  the 
appellation,  but  M.  Geoffroy  St.  Hilaire  considered  that  it  ought  to 
be  regarded  as  one  of  his  Hamsters.  Zoologists  generally  took  up  this 
opinion,  and  Molina,  in  a  second  edition  of  his  Essay  (1810)  seems  to 
have  entertained  it.  "  The  Chinchilla,"  says  Molina,  "is  another  spe- 
cies of  field-rat,  in  great  estimation  for  the  extreme  fineness  of  its 
wool,  if  a  rich  fur  as  delicate  as  the  silken  webs  of  the  garden-spiders 
may  be  so  termed.  It  is  of  an  ash-gray,  and  sufficiently  long  for 
spinning.  The  little  animal  which  produces  it  is  six  inches  long  from 
the  nose  to  the  root  of  the  tail,  with  small  pointed  ears,  a  short  muzzle, 
teeth  like  the  house-rat,  and  a  tail  of  moderate  length,  clothed  with  a 
delicate  fur.  It  lives  in  burrows  underground,  in  the  open  country 
of  the  northern  provinces  of  Chili,  and  is  very  fond  of  being  in  com- 
pany with  others  of  its  species.  It  feeds  upon  the  roots  of  various 
bulbous  plants  which  grow  abundantly  in  those  parts  ;  and  produces 
twice  a  year  five  or  six  young  ones.  It  is  so  docile  and  mild  in  tem- 
per that  if  taken  into  the  hands  it  neither  bites  nor  tries  to  escape,  but 
seema  to  take  a  pleasure  in  being  caressed.  If  placed  in  the  bosom  it 
remains  there  as  still  and  quiet  as  if  it  were  in  its  own  nest.  This 
extraordinary  placidity  may  possibly  be  rather  due  to  its  pusillani- 
mity, which  renders  it  extremely  timid.  As  it  is  in  itself  peculiarly 
cleanly,  there  can  be  no  fear  of  it  soiling  the  clothes  of  those  who 
handle  it,  or  of  its  communicating  any  bad  smell  to  them,  for  it  is 
entirely  free  from  that  ill  odour  which  characterises  the  other  species 
of  rats.  For  this  reason  it  might  well  be  kept  in  the  houses  with  no 
annoyance,  and  at  a  trifling  expense,  which  would  be  abundantly 
repaid  by  the  profits  on  its  wool.  The  ancient  Peruvians,  who  were 
far  more  industrious  than  the  modern,  made  of  this  wool  coverlets 
for  beds  and  valuable  stuffs.  There  is  found  in  the  same  northern 
provinces  another  little  animal  with  fine  wool,  called  the  Hardilla, 
which  is  variously  described  by  those  who  have  seen  it ;  but  as  I  have 
never  observed  it  myself,  I  cannot  determine  to  what  genus  it  belongs." 
Upon  this,  Mr.  Bennett,  whose  translation  we  have  given,  remarks  that 
there  can  be  little  doubt  that  this  animal  is  identical  with  the  Chin- 
chilla, the  latter  being  frequently  spoken  of  by  the  name  of  Arda,  the 
same  with  Harda,  the  diminutive  of  which  is  Hardilla.  Schmidt- 
meyer  ('Travels  into  Chile  over  the  Andes,'  London,  4to,  1824),  thus 
describes  the  animal : — "  The  Chinchilla  is  a  woolly  field-mouse,  which 
lives  underground,  and  chiefly  feeds  on  wild  onions.  Its  fine  fur  is 
well  known  in  Europe  ;  that  which  comes  from  Upper  Peru  is  rougher 
and  larger  than  the  Chinchilla  of  Chile,  but  not  always  so  beautiful  in 
its  colour.  Great  numbers  of  these  animals  are  caught  in  the  neigh- 
bourhood of  Coquimbo  and  Copiapo,  generally  by  boys  with  dogs, 
and  sold  to  traders  who  bring  them  to  Santiago  and  Valparaiso,  from 
whence  they  are  exported.  The  Peruvian  skins  are  either  brought  to 
Buenos  Ayres  from  the  eastern  parts  of  the  Andes,  or  sent  to  Lima. 
The  extensive  use  of  this  fur  has  lately  occasioned  a  very  considerable 
destruction  of  the  animals." 

Captain  Beechey,  R.N.,  on  his  return  from  his  expedition  to  the 
north-west  coast  of  America,  presented  a  living  specimen  to  the  Zoolo- 
gical Society ;  and  an  entire  skin,  rendered  particularly  valuable  in 
consequence  of  its  having  the  skull  preserved  in  it,  was  at  the  same 
time  brought  home  by  Mr.  Collie,  the  surgeon  of  Captain  Beechey's 
ship,  and  deposited  in  the  British  Museum. 

"  To  the  account  of  its  habits  given  by  Molina,"  says  Mr.  Bennett,  "  we 
can  only  add,  that  it  usually  sits  upon  its  haunches,  and  is  even  able  to 
raise  itself  up  and  stand  upon  its  hinder  feet.  It  feeds  in  a  sitting  pos- 
ture, grasping  its  food  and  conveying  it  to  its  mouth  by  means  of  its 
fore  paws.  In  its  temper  it  is  generally  mild  and  tractable,  but  it 
will  not  always  suffer  itself  to  be  handled  without  resistance,  and 
sometimes  bites  the  hand  which  attempts  to  fondle  it  when  not  in  a 
humour  to  be  played  with.  Although  a  native  of  the  alpine  valleys 
of  Chili,  and  consequently  subjected  in  its  own  country  to  the  effects 
of  a  low  temperature  of  the  atmosphere,  against  which  its  thick  coat 
affords  an  admirable  protection,  it  was  thought  necessary  to  keep  it 
during  the  winter  in  a  moderately  warm  room,  and  a  piece  of  flannel 
was  even  introduced  into  its  sleeping-apartment  for  its  greater  com- 
fort. But  thi3  indulgence  was  most  pertinaciously  rejected,  and  as 
often  as  the  flannel  was  replaced,  so  often  was  it  dragged  by  the  little 
animal  into  the  outer  compartment  of  its  cage,  where  it  amused  itself 
with  pulling  it  about,  rolling  it  up,  and  shaking  it  with  its  feet  and 
teeth.  In  other  respects  it  exhibits  but  little  playfulness,  and  gives 
few  signs  of  activity ;  seldom  disturbing  its  usual  quietude  by  any 
Budden  or  extraordinary  gambols,  but  occasionally  displaying  strong 
symptoms  of  alarm  when  startled  by  any  unusual  occurrence.  A 


second  individual  of  this  interesting  species  has  lately  been  added  to 
the  collection  by  the  kindness  of  Lady  Knighton,  in  whoso  possession 
it  had  remained  twelve  months  previously  to  her  presenting  it  to  the 
Society.  This  specimen  is  larger  in  size  and  rougher  in  its  fur  than 
the  one  above  described  ;  its  colour  is  also  less  uniformly  gray,  deriving 
a  somewhat  mottled  appearance  from  the  numerous  small  blackish 
spots  which  are  scattered  over  the  back  and  sides.  It  is  possible  that 
this  may  be  the  Peruvian  variety,  mentioned  in  the  extract  from 
Schmidtmeyer's  '  Travels,'  as  furnishing  a  less  delicate  and  valuable 
fur  than  the  Chilian  animal.  It  is  equally  good-tempered  and  mild  in 
its  disposition,  and,  probably  in  consequence  of  having  been  exhibited 
in  a  public  collection,  is  much  more  tame  and  playful.  In  its  late 
abode  it  was  frequently  suffered  to  run  about  the  room,  when  it  would 
show  off  its  agility  by  leaping  to  the  height  of  the  table.  Its  food 
consisted  principally  of  dry  herbage,  such  as  hay  and  clover,  on  which 
it  appears  to  have  thriven  greatly  :  that  of  the  Society's  original 
specimen  has  hitherto  been  chiefly  grain  of  various  kinds  and  succu- 
lent roots.  When  the  new-comer  was  first  introduced  into  Bruton 
Street,  it  was  placed  in  the  same  cage  with  the  other  specimen  ;  but 
the  latter  appeared  by  no  means  disposed  to  submit  to  the  presence  of 
the  intruder ;  a  ferocious  kind  of  scuffling  fight  immediately  ensued 
between  them,  and  the  latter  would  unquestionably  have  fallen  a 
victim  had  it  not  been  rescued  from  its  impending  fate  :  since  that 
time  they  have  inhabited  separate  cages,  placed  side  by  side ;  and 
although  the  open  wires  would  admit  of  some  little  familiarity  taking 
place  between  them,  no  advances  have  as  yet  been  made  on  either 
side.  Such  an  isolated  fact  can,  of  course,  have  little  weight  in  oppo- 
sition to  the  testimony  of  Molina,  that  the  Chinchilla  is  fond  of 
company.  It  is  nevertheless  a  remarkable  circumstance,  and  deserves 
to  be  mentioned  in  illustration  of  the  habits  of  these  animals."  It 
breeds  freely  in  confinement,  the  oldest  pair  at  present  in  the  Zoolo- 
gical Gardens,  Regent's  Park,  having  produced  seven  young  ones. 


Chinchilla  lanigera. 


The  fur  of  this  species  is  a  considerable  article  of  commerce.  In 
muffs,  tippets,  linings  to  cloaks  and  pelisses,  and  trimmings  for  the 
same,  it  is  sold  extensively,  and  at  a  comparatively  high  price.  The 
annual  import  of  the  skins  of  Chinchillas  into  England  in  1851  was 
85,000  :  about  13,000  of  these  were  re-exported. 

C.  brevicaudata,  Waterhouse  (Eriomys  Chirxhilla,  Lichtenstein  and 
Wagner).  Mr.  Waterhouse,  in  his  '  Natural  History  of  the  Mammalia,' 
says,  "  I  feel  little  doubt  that  further  investigation  will  prove  this  to 
be  a  distinct  species  from  the  C.  lanigera."  This  species  inhabits 
Peru,  and  is  larger  than  the  last. 

2  4  i 

Zagottomus.    Incisors,  _  :    molars,           =  20. 

2  4—4 

The  incisors  are  sharpened  ;  the  molars  each  consists  of  two  com- 
plete oblique  lamellse,  the  upper  posterior  one  being  trilamellar. 
Anterior  feet  4-toed,  the  thumb  being  altogether  deficient,  the  nails 
small  and  falcular.  Posterior  feet  3-toed,  the  nails  produced,  straight, 
and  robust.    Ears  moderate.    Tail  moderate. 

L.  trichodactylus,  Brookes  {Callomys  Viscacia,  Is.  Geoffroy  and 
D'Orbiguy;  Dipus  maximus,  De  Blainville).  It  is  La  Vizcache  of 
D'Azara,  and  the  Marmot  Diana  of  Griffiths,  translator  of  Cuvier's 
'Animal  Kingdom.'  The  following  are  the  characters  as  given  in 
Mr.  Waterhouse's  work  : — Body  stout ;  limbs  powerful ;  tarsi  long ; 
ear  nearly  half  as  long  as  the  head,  broad  at  the  base,  narrow  at  the 
opposite  extremity,  being  distinctly  emarginated  behind ;  fur  soft  and 
moderately  long.  General  line  of  the  upper  parts  of  the  animal  gray, 
somewhat  mottled  with  dusky,  and  distinctly  pencilled  with  black ; 
the  whole  of  the  under  parts  white  or  yellow-white  ;  a  broad  dusky  or 
black  band  extends  on  either  side,  from  the  muzzle  to  the  back  part 
of  the  cheek ;  an  equally  broad  white  band  crosses  the  muzzle  and 
terminates  on  each  side  beneath  the  eye,  and  a  third  narrow  band 
passes  across  the  forehead  which  is  of  a  dusky  hue ;  tail  about  half 
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the  length  of  the  body,  for  the  most  part  of  a  dusky  brown-blackish 
colour,  and  clothed  with  long  hairs  on  the  upper  surface. 


Skeleton  of  Marmot  Diana  [Lagostomus  trichodactylus). 
a,  Upper  jaw;  b,  lower  jaw  ;  c,  crown  of  the  second  molar  tooth  of  the  left 
side  of  the  lower  jaw  ;  d,  crown  of  the  last  molar  tooth  of  the  right  side  of  the 
upper  jaw. 

This  animal  appears  to  be  the  Viscacha  described  by  so  many 
travellers  as  colonising  the  vast  plains  eastward  of  the  great  chain  of 
the  Andes.  Dobrizhoffer,  Jolis,  D'  Azara,  Proctor,  Head,  Miers,  and 
Haigh,  all  mention  it.  Captain  (now  Sir  Francis)  Head  gives  a  picture 
of  these  animals,  sitting  solemnly  at  the  entrance  of  their  burrows, 
quite  in  his  peculiar  style.  Biscacho  is  the  name  he  assigns  to  them, 
and  according  to  his  account,  the  Biscachueras,  or  Biscacho  burrows, 
which  perforate  the  plains,  are  terrible  traps  for  the  unwary 
horsemen. 

The  following  extracts  are  from  the  accounts  of  two  foreign  travel- 
lers (whose  works  are  not  in  the  hands  of  every  one)  of  the  habits  of 
this  species  : — "  The  Biscacha,  called  by  the  Abipones  NeheMterek," 
says  Dobrizhoffer  in  his  curious  '  Historia  de  Abiponibus '  (Viennsc, 
1784),  "  digs  its  burrows  in  the  more  elevated  parts  of  the  plains  with 
so  much  art,  that  no  aperture  is  left  by  which  the  rain  can  penetrate ; 
and  these  burrows  are  divided  into  distinct  settlements,  numerous 
families  inhabiting  the  same  locality.  On  the  surface  of  the  ground 
are  several  entrances  to  the  burrows,  at  which,  towards  sunset,  they 
are  seen  seated  in  crowds,  diligently  listening  for  the  sound  of  any 
person  approaching.  If  everything  remains  quiet,  they  seek  their 
food  in  the  obscurity  of  the  night,  and  commit  grievous  devastation 
on  the  neighbouring  fields,  devouring  both  wheat  and  Indian  corn 
with  extreme  avidity,  and  when  either  is  to  be  had  despising  grass. 
For  this  reason  the  stations  of  the  Biscachas  are  rarely  to  be  seen  in 
the  desert  plains,  but  indicate  with  certainty  the  near  neighbourhood 
of  the  Spanish  settlements.  I  have  often  wondered  never  to  have 
seen  the  Biscacha  in  the  territories  either  of  the  Abipones  or  the 
Guaranis,  although  well  supplied  with  all  kinds  of  crops.  They  daily 
heap  up,  at  the  entrances  of  their  burrow,  dry  bones,  chips  of  wood, 
or  whatever  other  refuse  they  may  meet  with,  but  for  what  purpose 
they  collect  such  things  it  is  impossible  even  to  conjecture.  The 
Spanish  colonists  amuse  themselves  with  hunting  them ;  pouring 
many  buckets  of  water  into  their  subterraneous  retreats,  until,  to 
avoid  drowning,  the  animals  come  forth  into  the  plain,  where,  no 
means  of  escape  being  afforded  them,  they  are  killed  with  sticks. 
Their  flesh,  unless  when  very  old,  is  not  considered  despicable  even 
by  the  Spaniards." 

The  Abbd  Jolis  dwelt  for  twelve  years  in  South  America,  and  made 
three  journeys  into  the  remote  districts  of  the  interior.  His  work, 
'  Saggio  sulla  Storia  Naturale  della  Provincia  del  Granchaco '  (Faenza, 
1789),  is  so  little  known,  and  his  description  in  some  particulars  differs 
so  much  from  that  of  Dobrizhoffer,  that  we  give  Mr.  Bennett's  trans- 
lation of  it : — "  The  Biscachas  live  in  society  in  burrows  under- 
ground, which  they  form  for  themselves,  excavating  in  all  directions 


to  the  extent  of  a  mile  in  circumference,  with  various  exits  and 
separate  retreats,  in  which  the  old  live  distinct  from  the  younger. 
The  soil  in  which  these  are  usually  made  is  that  which  is  hard  and 
barren,  and  destitute  of  everything,  but  with  bushes  (boscaglie)  at  no 
great  distance,  and  pasture  of  tender  grass,  roots,  and  the  bark  of 
trees.  They  collect  around  their  retreats  bones,  dried  leaves,  and 
whatever  they  find  in  the  neighbourhood  :  if  anything  is  missing  in 
their  districts,  it  is  to  be  found  with  certainty  piled  up  in  these 
situations  the  following  day.  As  they  are  animals  that  avoid  the 
light,  having  little  power  of  vision,  they  are  not  to  be  seen  in  the 
day-time,  unless  at  dawn,  or  towards  evening  after  sunset.  The  night, 
and  especially  when  the  moon  shines,  is  the  proper  time  for  seeking 
their  food.  Those  among  the  Biscachas  which  are  called  Chinchillas, 
and  which  may  be  said  to  belong  to  the  first  species,  inhabit  only  the 
mountains  and  cold  situations ;  in  size  they  are  like  a  rabbit,  and  are 
clothed  with  a  fine  long  fur.  Their  agility  is  surprising ;  they  are 
seen  leaping  from  rock  to  rock  as  if  they  had  the  faculty  of  flight. 
The  others,  indicated  above,  inhabit  the  level  country  in  warm  situa- 
tions. .  .  .  Fierce  and  courageous,  they  defend  themselves  with 
all  their  might  against  the  dogs,  and  sometimes  even  attack  the  legs 
of  the  hunters.  I  shall  speak  in  my  travels,  as  a  fitter  place,  of  the 
three  curious  modes  in  which  they  are  driven  out  of  their  retreats  ; 
that  is  to  say,  with  water,  with  fire,  and  by  rubbing  sticks  together." 

But  neither  of  those  authors  mentions  the  somewhat  anoma- 
lous companions  with  which  the  Biscachoes  are  associated,  and  we 
select  from  the  travels  of  Proctor,  Head,  Miers,  and  Haigh,  the 
account  of  the  first-named  traveller,  which,  as  Mr.  Bennett  observes, 
gives  nearly  all  the  particulars  which  are  to  be  found  in  the  rest. 
"  The  whole  country,  from  Buenos  Ayres  to  San  Luis  de  la  Punta,  is 
more  or  less  burrowed  by  an  animal  between  a  rabbit  and  a  badger, 
called  the  Biscacho,  which  renders  travelling  dangerous,  particularly 
by  night,  their  holes  being  so  large  and  deep  that  a  horse  is  almost 
sure  to  fall  if  he  steps  into  one  of  them.  The  Biscacho  never  ventures 
far  from  its  retreat,  and  is  seldom  seen  till  the  evening,  when  it  comes 
out  to  feed,  and  hundreds  may  be  observed  sporting  round  their  holes 
and  making  a  noise  very  similar  to  the  grunting  of  pigs.  Their  flesh 
is  much  liked  by  the  people,  and  they  are  remarkably  fat,  and  on  that 
account,  when  caught  at  any  distance  from  their  holes,  are  easily  run 
down ;  they  will  however  defend  themselves  from  a  dog  a  considerable 
time.  The  holes  of  these  animals  are  also  inhabited  by  vast  numbers 
of  small  owls,  which  sit  during  the  day  gazing  at  the  passing  travel- 
lers, and  making  a  very  ludicrous  appearance.  The  parts  of  the  road 
most  frequented  by  the  Biscacho  are  generally  overrun  by  a  species  of 
small  wild  melon,  bitter  to  the  taste  ;  whether  it  thrives  particularly 
on  the  manure  of  the  animal,  or  whether  the  Biscacho  .  hooses  his 
hole  nearer  this  running  plant,  does  not  seem  to  have  been  ascer- 
tained." 

The  following  account  of  the  habits  of  this  creature,  from  Mr. 
Darwin's  interesting  journal,  is  one  of  the  most  recent  contributions 
published  on  this  subject : — "  The  Viscacha  is  well  known  to  form  a 
prominent  feature  in  the  zoology  of  the  Pampas.  It  is  found  as  far 
south  as  the  Rio  Negro,  in  lat.  41°,  but  not  beyond.  It  eannot,  like 
the  Agouti  (Dolachotis  Patachonica),  subsist  on  the  gravelly  and  desert 
plains  of  Patagonia,  but  prefers  a  clayey  or  sandy  soil,  which  pro- 
duces a  different  and  more  abundant  vegetation.  Near  Mendoza,  at 
the  foot  of  the  Cordillera,  it  occurs  in  close  neighbourhood  with  the 
allied  alpine  species.  It  is  a  very  curious  circumstance  in  its  geo- 
graphical distribution  that  it  has  never  been  seen,  fortunately  for  the 
inhabitants,  in  Banda  Oriental,  to  the  eastward  of  the  river  Uruguay ; 
yet  in  that  province  there  are  plains  which  appear  admirably  adapted 
to  its  habits.  That  river  has  formed  an  insuperable  obstacle  to  its 
migration,  although  the  broader  barrier  of  the  Parana  has  been 
passed ;  and  the  Viscacha  is  common  in  Entre  Bios  (the  province 
between  the  two  rivers),  directly  on  the  opposite  shore  of  the  Uruguay. 
Near  Buenos  Ayres  these  animals  are  exceedingly  common.  Their 
most  favourite  resort  appears  to  be  those  parts  of  the  plain  which, 
during  one-half  of  the  year,  are  covered  with  great  thistles  to  the 
exclusion  of  other  plants.  The  Guachos  affirm  that  it  lives  on  roots, 
which,  from  the  great  strength  of  its  gnawing  teeth  and  the  kind  of 
localities  frequented  by  it,  seems  probable.  As  in  the  case  of  the 
rabbit,  a  few  holes  are  commonly  placed  together.  In  the  evening 
the  Viscachas  come  out  in  numbers,  and  there  quietly  sit  on  their 
haunches.  They  are  at  such  times  very  hme,  and  a  man  on  horse- 
back passing  by  seems  only  to  present  an  object  for  their  grave 
contemplation.  They  do  not  wander  far  from  their  burrows.  They 
run  very  awkwardly,  and  when  hurrying  out  of  danger,  from  their 
elevated  tails  and  short  front  legs,  much  resemble  great  rats.  Their 
flesh  when  cooked  is  very  white  and  good,  but  it  is  seldom  used. 
The  Viscacha  has  one  very  singular  habit,  namely,  dragging  every 
hard  object  to  the  mouth  of  its  burrow.  Around  each  group  of 
holes  many  bones  of  cattle,  stones,  thistle-stalks,  hard  clumps  of 
earth,  dry  dung,  &c,  are  collected  into  a  heap,  which  frequently 
amounts  to  as  much  as  a  wheelbarrow  would  contain.  I  was  credibly 
informed  that  a  gentleman,  when  riding  in  a  dark  night,  dropped  his 
watch ;  he  returned  in  the  morning,  and  by  searching  in  the  neigh- 
bourhood of  every  Viscacha  hole  on  the  line  of  road,  as  he  expected, 
soon  found  it.  This  habit  of  picking  up  whatever  may  be  lying  on 
the  ground  anywhere  near  its  habitation  must  cost  much  trouble. 
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For  what  purpose  it  is  done  I  am  quite  unable  to  form  even  the  most 
remote  conjecture  ;  it  cannot  be  for  defence,  because  the  rubbish  is 
chiefly  placed  above  the  mouth  of  the  burrow,  which  enters  the 
ground  at  a  very  small  inclination." 

CHIOCOCCA  (from  and  kSkkos),  a  genus  of  plants  belonging 
to  the  natural  order  Cinchonacece.  Calyx  with  an  oval  tube  and  an 
acutely  5-toothed  permanent  limb.  Corolla  funnel-shaped,  with  an 
obconical  tube  or  throat,  and  five  acute  lobes.  Stamens  with  the 
filaments  hardly  adnate  to  the  bottom  of  the  corolla,  downy,  and 
shorter  than  the  anthers,  which  are  inclosed  and  linear.  Style  rather 
clavate  at  the  apex,  entire  or  slightly  2-lobed.  Berry  somewhat 
didymous,  compressed,  crowned  by  the  teeth  of  the  calyx,  containing 
two  chartaceous  1-seeded  pyrense.  Seeds  pendulous.  Embryo  with 
a  long  superior  radicle.  Albumen  cartilaginous.  Shrubs  generally  with 
a  somewhat  climbing  habit.  Leaves  opposite,  ovate  or  oblong  acute, 
glabrous.  Stipules  broad  at  the  base,  permanent,  more  or  less  api- 
culated.  Racemes  axillary,  opposite,  simple  or  panicled.  Flowers 
pedicellate,  of  a  yellowish-white  colour.    Roots  emetic  and  alexiteric. 

C.  racemosa,  Racemose  Snow-Berry,  has  oval  leaves  acuminated  at 
both  ends,  smooth ;  stipules  broad  at  the  base,  and  apiculated  by  a 
long  point  at  the  apex  ;  filaments  of  stamens  downy.  It  is  a  native 
of  the  West  Indian  Islands  and  Carthagena,  on  hills.  It  is  a  very 
variable  shrub.  The  corollas  at  first  are  white  and  scentless,  but  at 
length  become  yellowish  and  sweet-scented.  The  berries  are  snow- 
white,  hence  the  English  name.  The  root  has  an  acid  bitter  taste, 
and  has  long  been  used  as  a  strong  resolutive  or  attenuant ;  it  is 
administered  in  obstinate  rheumatisms,  and  is  also  an  excellent  emetic. 
This  is  a  plant  commonly  cultivated  in  gardens,  and  there  are  several 
varieties  of  it. 

C.  densiflora,  Dense-Flowered  Snow-Berry,  has  ovate  rather  coria- 
ceous leaves,  many-flowered  racemes,  the  corolla  much  longer  than 
the  calyx,  the  filaments  densely-bearded.  It  is  a  native  of  Brazil,  in 
woods  at  Almeida  and  Serradas,  on  the  mountains  of  Bahia,  and  at 
the  port  of  St.  Catherine. 

C.  anguifuga,  Anguifuge  Snow-Berry,  has  ovate  acuminated  leaves  ; 
stipules  very  broad,  short,  each  ending  in  a  short  point;  racemes 
panicled  ;  corolla  not  quite  three  times  longer  than  the  calycine  teeth. 
It  is  a  native  of  Brazil  in  woods,  French  Guyana,  Trinidad,  Peru,  Cuba, 
and  on  the  Spanish  Main.  Both  this  and  the  former  species  are  used 
in  Brazil  as  a  certain  remedy  for  serpent  bites.  An  infusion  of  the 
bark  produces  the  most  violent  purgative  and  emetic  effects. 

C.  odorata,  Sweet-Scented  Snow-Berry,  has  broad  oval  leaves,  rather 
coriaceous,  very  blunt,  acute  at  the  base,  and  running  down  the  short 
petioles;  peduncles  axillary,  solitary;  34-flowered  corolla,  with  a 
bearded  throat.  It  is  a  native  of  Elizabeth  Island,  one  of  the  Society 
Islands.    The  flowers  are  described  as  smelling  like  cowslips. 

C.  barbata,  Bearded  Flowered  Snow-Berry,  has  oval  leaves,  acute 
at  the  base,  and  tapering  into  short  petioles,  acuminated  and  obtuse 
at  the  apex  ;  peduncles  axillary,  solitary  ;  1-3-flowered ;  corolla  with 
a  bearded  throat ;  5-cleft.  It  is  a  native  of  the  Society  and  Friendly 
Islands. 

C.  Javana,  Java  Snow-Berry,  is  a  parasitical  shrub,  with  oblong 
lanceolate  leaves,  acuminated  at  both  ends,  glabrous,  velvety,  and 
shining  above  ;  corymbs  terminal,  trichotomous.  This  is  a  native  of 
Java,  on  the  mountains,  upon  trees. 

All  the  species  of  Chiococca  grow  best  in  a  mixture  of  loam,  peat, 
and  sand,  and  strike  freely  in  sand  under  a  hand-glass. 

CHIOLITE,  a  Mineral  found  in  Siberia.  It  has  a  hardness=3  5, 
and  a  specific  gravity=2'6  to  2-77.  It  is  near  Cryolite  in  composition 
and  characters,  and  appears  to  be  a  fluoride  of  aluminum  and  sodium. 

CHIO'NEA  (Dalman),  a  genus  of  Dipterous  Insects  belonging  to 
the  section  Tipularioz  terricolce. 

One  species  of  this  genua  is  remarkable  both  in  its  structure  and 
habits.  It  is  less'  than  half  an  inch  in  length  ;  the  head  is  of  a 
browniah-yellow  colour  ;  the  thorax  and  abdomen  are  ashy-brown  ; 
the  latter  is  of  an  oval  form  and  rather  hairy ;  the  legs  are  very  long, 
rather  thick  and  covered  with  hairs,  not  unlike  the  legs  of  a  spider, 
and  of  a  yellowish  colour.  It  is  perfectly  destitute  of  wings,  and  is 
found  upon  the  snow  in  the  woods  of  Sweden  throughout  the  winter. 
The  generic  characters  are  : — Body  apterous ;  joints  of  the  palpi 
nearly  equal ;  antenna?  setaceous,  10-jointed,  and  covered  with  fine 
hairs  at  the  extremity ;  the  abdomen  of  the  male  terminated  by  a 
forceps-like  appendage  composed  of  two  horizontal  jointed  processes, 
and  that  of  the  female  is  terminated  by  a  boring  instrument,  or  ovi- 
positor, consisting  of  two  valvules,  placed  one  upon  the  other,  of 
which  the  upper  one  is  the  longer,  and  composed  of  two  plates. 

There  is  another  insect  which,  though  it  belongs  to  a  different  order 
(Newoptera),  resembles  this  species  in  its  habits  of  appearing  during 
the  winter,  and  crawling  upon  the  snow,  aa  well  as  in  being  apterous, 
a  character  which  ia  of  rare  occurrence  in  either  tribe.  [Bobeus.] 

Two  other  apecies  of  Chion-ea  are  given  in  the  '  British  Museum 
Catalogue,'  both  of  them  inhabitants  of  North  America. 

CHIROCEPHALUS,  a  genus  of  Entomostracous  Crustacea  belong- 
ing to  the  division  Branchiopoda,  the  order  Phyllopoda,  and  the  family 
Branchipodida.  In  this  family  two  British  genera  are  included — 
Artemia  [Branchiopoda]  and  Chirocephalus.  Artemia  is  distinguished 
from  the  latter  by  having  the  caudal  segment  of  the  body  simply 
bilobed,  and  not  divided  into  plates,  and  has  no  appendages  at  the 


base  of  the  cephalic  horns,  which  are  characteristic  of  Chirocephalus. 
The  following  are  the  characters  of  Chirocephalus : — Abdomen  large, 
consisting  of  nine  divisions,  and  terminated  by  two  well-developed 
caudal  plates  or  lamellar  appendages  ;  cephalic  horns  of  a  cylindrical 
shape,  and  furnished  with  fan-shaped  and  digitiform  appendages 
in  the  male. 

C.  diaj)hanus  is  the  only  species.  It  was  apparently  first  noticed  by 
Linnaeus,  and  called  by  him  Cancer  stagnalis. 

The  following  synonyms  from  Dr.  Baird's  '  History  of  the  British 
Entomostracous  Crustacea,'  will  give  some  idea  of  the  history  of  this 
curious  animal,  as  of  the  interest  it  has  created  : — 

Chirocephalus  diaphanus,  Prevost,  '  Journ.  de  Phys.'  1803  ;  Jurine, 
'  Hist.  Monoc.' 

Branchipus  Prevostii,  Fischer, '  Bull.  Soc.  Imp.  Nat.'  Moscow,  1S34. 

Chirocephalus  Prevottii,  Thompson,  '  Zool.  Researches,'  1834. 

Branchipus  Chirocephalus,  Guerin,  '  Icon.  Reg.  An.  Crust.' 

Branchipus  diaphanus,  Milne-Edwards,  '  Hist.  Crustacese.' 

Branchipus  paludosus,  Desmarest,  '  Consid.  gen.  Crust.' ;  Lamarck, 
'  Hist.  An.  s.  Vert.,'  2nd  ed. 

Cancer  stagnalis  (Linn.  ?),  '  Linn.  Trans.,'  vol.  i. 

Cancer  paludosus  (?),  Muller,  '  Zool.  Dan.  Herbst.  Krabben.' 

Branchipus  stagnalis,  Milne-Edwards,  Cuv.  '  Regne  Animal,'  edit. 
Crochart. 

Ino  piscina,  Schrank,  'Faun.  Boic.,'  1803. 

Marteau  d'Eau  douce,  Duchesne,  '  Man.  du  Naturaliste.' 

Remarkable  Aquatic  Insect,  King,  'Phil.  Trans.,'  1762. 

Squilla  lacustris  minima,  Petiver,  '  Gazoph.  Nat.,'  1709. 

The  following  is  Dr.  Baird's  description  of  the  species  : — 

"  When  full  grown  it  is  upwards  of  an  inch  in  length,  slender,  of  a 
cylindrical  form,  and  nearly  perfectly  transparent.  The  male  is  more 
so  than  the  female,  but  with  a  slight  reddish  tinge  throughout.  The 
tail  is  of  a  bright-red  ;  the  large  basal  joint  of  the  prehensile  antennse 
of  a  beautiful  transparent  bluish-green  colour,  tipped  at  the  extremity, 
where  the  second  joint  arises,  with  a  fine  red  hue.  The  back  of  the 
female  is  of  a  blue  colour;  and  the  ovary,  when  full  of  ova,  of  a 
reddish-brown." 


Chirocephalus  diaphanus. 

1 ,  Male,  magnified  ;  aa,  composite  or  network  eyes  ;  lb,  antenna;  cc,  mandi-. 
buliform  horns  ;  d,  proboscidiform  moveable  tentacula,  rolled  spirally ;  e,  simple 
rudimentary  eye  ;  //,  leaf-like  natatory  feet  or  oars  ;  g,  male  organs  ;  h  h,  tail ; 
i,  terminating  filaments ;  2,  front  view  of  the  head  ;  3,  tail  of  the  female  ; 
k,  egg-pouch  ;  /,  female  organ  ;  i,  a  young  Chirocephalus  after  the  first  moult. 

This  beautiful  little  creature  is  not  often  met  with,  and  when  found 
is  always  an  inhabitant  of  dirty,  stagnant  water.  The  places  in  which 
it  is  found  have  also  another  peculiarity — that  of  being  dried  up  for 
the  greater  part  of  the  year.  Thus,  the  most  common  places  for  it 
are  ditches  by  road-sides,  and  cart-wheel  ruts.  Several  localities  have 
been  given  for  it  in  England  ;  the  most  common  is  that  of  Blackheath, 
where  in  a  few  of  the  pools  by  the  roadside,  which  are  mostly  dried 
up  during  the  greater  part  of  the  year,  it  is  very  abundant  after  rain. 
It  has  also  been  found  near  Epping,  near  Brighton,  near  Bristol,  near 
Hammersmith,  and  in  Devonshire.  In  the  description  given  of  them 
by  King  in  the  'Philosophical  Transactions'  for  1767,  they  were 
found  in  a  ditch  of  standing  water  near  Norwich.  "  They  were  dis- 
covered," says  Mr.  King,  "  by  a  poor  man,  now  dead,  whose  genius 
was  very  extraordinary,  and  much  superior  to  what  is  usually  found 
in  his  rank.  He  was  indefatigable  in  his  searches  after  everything 
curious,  and,  without  ever  having  had  any  advantages  of  education, 
had  acquired  a  degree  of  knowledge  by  no  means  contemptible." 
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h'choeffer  discovered  them  in  a  pool  of  water  near  Ratisbon.  Prevost 
found  his  specimens  at  Montaubon,  and  at  Jurine's  request  sent  some 
ova  in  moist  paper  to  Geneva,  where  Jurine  succeeded  in  hatching 
them  and  making  those  observations  which  are  published  in  his 
'Monocles  qui  se  trouvent  a  Geneve.'  Dr.  Baird  says,  "  It  is  rarely  to  be 
met  with  in  this  country,  compared  with  the  Daphnice  and  many 
other  Entomostraca ;  the  only  place  near  London  where  I  have  met 
with  it  being  on  Blackheath.  They  swim  upon  their  backs,  and  in 
fine  warm  weather,  when  the  sun  is  not  too  strong,  they  may  be  seen 
balancing  themselves,  as  it  were,  near  the  surface  by  means  of  their 
branchial  feet,  which  are  in  constant  motion.  On  the  least  disturb- 
ance, however,  they  strike  the  water  rapidly  with  their  tail  from  right 
to  left,  and  dart  away  like  a  fish,  and  hasten  to  conceal  themselves  by 
diving  into  the  soft  mud  or  amongst  the  weeds  at  the  bottom  of  the 
pool.  They  are  nearly  transparent,  and  are  of  a  very  light  reddish 
colour,  with  a  slight  tinge  of  blue  on  some  parts.  '  When  placed  in 
a  glass  of  clear  water,'  says  Prevost,  '  the  elegance  of  its  form,  the 
ease  and  softness  of  its  movements,  its  silvery  transparency,  or  its 
brilliant  colours,  its  large  black  eyes,  the  small  spot  which  it  carries 
on  its  head,  the  crown  of  the  male — are  a  beautiful  sight,  which  the 
most  indifferent  observer  cannot  see  without  pleasure.' 

"  It  is  certainly  the  most  beautiful  and  elegant  of  all  the  Entomos- 
traca. The  male  is  especially  beautiful.  The  uninterrupted  undu- 
latory  wavy  motion  of  its  graceful  branchial  feet,  slightly  tinged  as 
they  are  with  a  light  reddish  hue,  the  brilliant  mixture  of  transparent 
bluish-green  and  bright-red  of  its  prehensile  antennae,  and  its  bright- 
red  tail,  with  the  beautifully  plumose  setae  springing  from  it,  render 
it  really  exceedingly  attractive  to  the  view. 

"  The  undulatory  motion  of  its  branchial  feet  serves  another  purpose 
in  addition  to  that  of  keeping  the  animal  suspended  in  the  water. 
The  thorax  or  body  of  the  animal  has  been  described,  when  floating 
on  its  back,  as  like  the  cavity  of  a  little  boat,  the  feet  representing 
oars.  When  these  are  in  motion,  they  cause  the  water  contained  in 
this  boat-like  cavity  to  be  compressed,  and  to  mount  up  as  along  a 
canal,  carrying  in  the  current  the  particles  destined  for  its  food 
towards  the  mouth.  It  seems  to  be  constantly,  when  in  this  position, 
employed  in  swallowing  and  digesting  its  food,  its  masticatory  organs 
being  in  perpetual  motion.  Shaw  imagined  this  little  creature  to  be 
a  fierce  and  voracious  beast  of  prey,  but  it  is  not  so ;  he  was  misled 
in  so  thinking  by  not  understanding  the  true  nature  of  its  prehensile 
antennas.  These  he  imagined  were  organs  for  seizing  its  victims 
and  crushing  them  to  death,  though  he  candidly  admits  that  he  never 
saw  them  attack  other  animals,  and  even  says  that  he  has  seen  them 
succumb  to  the  assaults  of  the  Cypris.  According  to  Prevost,  they 
live  upon  dead  animal  or  vegetable  matter,  but  they  have  apparently 
little  taste,  for  they  swallow  every  sort  of  thing  that  comes  in  their 
way,  however  hurtful  it  may  be.  Schoefler  says  that  he  found  great 
difficulty  in  keeping  the  Branchipus  alive  after  having  been  taken  out 
of  the  water  in  which  they  were  found,  and  also  says  that  they  are 
incapable  of  bearing  any  degree  of  cold.  Jurine,  however,  found  no 
difficulty  in  hatching  the  ova  of  the  Chirocephalus  sent  to  him  by 
Prevost,  and  keeping  the  animals  so  hatched  till  they  reached  matu- 
rity ;  and  Shaw  distinctly  asserts  that  he  has  found  them  in  this 
country,  in  shallow  pools,  in  the  months  of  December  and  January, 
even  after  pretty  sharp  frosts,  as  lively  almost  as  in  spring  or  summer. 
I  have  always  found  them  in  the  months  of  October,  November,  and 
December,  and  even  after  frosts  of  short  continuance  though  of  con- 
siderable severity.  In  general  they  have  been  very  short-lived  after 
being  removed  from  their  native  habitat,  but  I  have  been  able  to 
hatch  the  young  and  watch  their  progress  to  maturity.  Though 
they  do  not  appear  destructive  to  other  animals,  they  fall  an  easy  prey 
themselves  to  various  enemies.  Frogs,  salamanders,  the  larvae  of  the 
Dytisci,  the  Cy prides,  and  other  such  inhabitants  of  the  water,  kill  them 
in  vast  numbers ;  and  they  seem  besides,  according  to  Prevost,  to  be 
specially  infested  by  a  species  of  Vorticella,  or  wheel-animalcule, 
which  attaches  itself  to  the  body  of  the  animal  in  great  numbers,  and 
would  very  soon,  were  it  not  for  their  moulting  frequently,  completely 
destroy  it.  I  have  found  them  very  liable  to  a  peculiar  disease  which 
seems  very  frequently  to  terminate  fatally.  It  attacks  their  body 
near  the  external  ovary,  the  lower  part  of  the  abdomen,  &c,  and  the 
branchial  feet  are  not  exempt  from  it.  It  consists  of  a  white  growth, 
composed  of  a  fatty  sort  of  substance,  and  when  once  this  appears, 
the  poor  animal  almost  always  soon  after  dies." 

After  impregnation  "the  ova  appears  at  first  as  small  white 
spherical  bodies  lying  in  the  internal  ovary,  which  stretches  along 
the  abdomen,  and  then  passing  from  it  into  the  external  ovary 
already  described.  When  the  proper  time  arrives  the  mother  deposits 
these  ova  loose  in  the  water,  the  ovary  opening  at  the  point,  and 
the  eggs  being  thrown  out  by  a  sudden  jerk  to  the  number  of  10  or 
13  very  rapidly.  The  whole  process  of  laying  lasts  several  hours, 
sometimes,  according  to  Prevost  for  a  whole  day,  and  the  number  of 
ova  excluded  vary  from  1  to  400.  At  first  the  egg  is  yellowish 
sphei-ical,  beset  all  round  with  short  setae,  but  when  it  has  been  for 
a  short  time  exposed  to  the  action  of  the  air  and  the  water,  it 
assumes  an  irregular  hexagonal  figure  and  a  greenish  hue.  In  about  a 
fortnight  or  so  the  egg  is  hatched  and  the  young  one  issues  forth,  but 
very  unlike  its  parent.  It  consists  of  two  nearly  equal  oval  portions, 
head  and  body." 


According  to  the  recent  observations  of  Dr.  Zenker  ('  Physiological 
Remarks  on  the  Daphnidaj,'  translated  in  vol  i.  of  '  Microscopical 
Journal')  and  others,  it  appears  that  the  female  Daphnidas  have  the 
power  of  producing  eggs  which  are  fertile  without  access  to  the 
male.  This  is  what  occurs  in  some  of  the  Aphides  for  a  given 
number  of  generations.  In  the  Daphnidce  it  appears  to  be  without 
limit.  This  reproduction  from  unimpregnated  ova  is  quite  analogous 
to  the  process  of  gemmation  amongst  the  lower  animals.  The 
great  difference  is  that  it  takes  place  from  the  ovary  and  not  from 
some  more  general  tissue  of  the  body.  In  the  Daphnidtc,  however, 
ova  are  produced  after  impregnation,  which  differ  from  the  other  in 
being  enveloped  in  a  fine  corneous  saddle-shaped  shell  which  is  called 
an  '  ephippium,'  and  such  ova,  as  they  are  now  known  to  occur  in  othei 
animals,  are  called  '  ephippian  ova.'  Mr.  Huxley  however,  who  has 
described  them  in  Lacinularia  socialis,  a  species  of  Rotifera,  says  thej 
"probably  do  not  require  fecundation,  and  are  thence  to  be  con- 
sidered as  a  mode  of  asexual  reproduction." 

In  reference  to  this  curious  subject,  Mr.  Busk  has  added  the 
following  note  to  Zenker's  remarks  on  Daphnidce,  in  the  first  volume 
of  the  'Microscopical  Journal': — 

"  The  number  of  males  is  very  considerable,  and  pretty  nearly 
equal  to  that  of  the  females  at  all  times  of  the  year.  This  fact  seems 
to  afford  a  curious  confirmation  to  Dr.  Zenker's  opinion,  that  the 
chief  object  of  male  impregnation  is  the  production  of  ephippian,  or 
winter  ova.  In  the  case  of  Chirocephalus  this  provision  becomes 
repeatedly  necessary  during  the  year,  and  not  towards  winter  only ; 
for  it  is  a  remarkable  fact,  on  Blackheath  at  all  events,  that  the 
Chirocephalus  is  never  found  in  any  of  the  several  ponds  on  the 
heath,  except  in  those  which  dry  up  completely,  at  least  once,  but 
in  some  years  several  times,  or  for  the  whole  summer  continuously. 
The  ponds  inhabited  by  the  Chirocephalus,  in  fact,  are  merely  pools 
formed  by  the  drainage  from  the  roads.  Now,  it  is  manifest  under 
these  circumstances  that  were  not  provision  made  by  the  formation 
of  winter  ova,  or  ova  having  a  thick  double  coat,  for  the  revival  of 
the  race  after  the  drying  up  of  their  habitation,  it  would  become 
extinct.  We  accordingly  find  that  such  provision  is  made  in  the 
numerous  males  at  all  times  present. 

"  The  extraordinary  power  possessed  by  the  ova  of  the  Chiro- 
cephalus of  resistance  to  the  effects  of  desiccation  is  very  remarkable, 
as  is  also  the  readiness  and  rapidity  with  which  they  are  developed 
when  again  subjected  to  the  influence  of  water.  If  the  basin  of  a 
small  pool  which  has  been  dry  and  even  dusty  for  months  becomes 
filled  after  a  few  days'  rain,  the  water  will  be  found  swarming  with 
myriads  of  Chirocephali  in  about  ten  days  or  a  fortnight;  or  if  a 
piece  of  the  dried  bottom  of  such  a  pool  be  placed  in  a  pailful  of 
water,  numerous  Chirocephali  will  be  hatched  from  it  in  the  same 
time.  The  reason  for  this  curious  arrangement  with  respect  to  the 
Chirocephali  is  obvious  enough.  These  delicate  creatures,  themselves 
vegetable  feeders,  are  the  prey  of  innumerable  enemies ;  among  the 
chief  of  which  are  the  larva?  of  Dytiscus,  and  of  Dragon-Flies,  &c.  In 
ponds  which  never  dry  up,  these  voracious  enemies  have  time  and 
opportunity  to  destroy  the  whole  race  of  Chirocephali ;  but  in  the 
favourite  haunts  of  the  latter,  their  enemies  not  being  able  to  survive 
the  drying  up  of  the  water,  are  cleared  off  on  each  such  occasion,  and 
the  Chirocephali  being  rapidly  hatched,  have,  as  a  race,  time  to 
propagate  and  deposit  their  posterity  in  safety  for  another  resur- 
rection." 

Another  point  of  interest  with  regard  to  Chirocephalus  is,  that  it 
affords  an  instance  of  the  nearest  living  type,  to  the  extinct  family 
of  Trilobites.  [Trilobites.]  Professor  Burmeister,  at  the  conclusion 
of  his  laborious  investigation  into  the  structure  and  affinities  of  this 
family,  in  his  work  on  the  '  Organisation  of  Trilobites '  (translated 
into  English  and  published  by  the  Ray  Society),  says,  "  The 
Trilobites  were  a  peculiar  family  of  Crustacea,  nearly  allied  to  the 
existing  Phyllopoda,  approaching  this  latter  family  most  nearly  in 
its  genus  Branchipus  (Chirocephalus),  and  forming  a  link  connecting 
the  Phyllopoda  with  the  Poecilopoda." 

CHIRO'NOMUS,  a  genus  of  Dipterous  Insects  of  the  family 
Tipulidw.  This  genus  was  established  by  Meigen,  and  is  principally 
distinguished  by  the  following  characters  : — Fourth  joint  of  the 
palpus  longer  than  the  rest ;  antennae  13-jointed,  in  the  male,  and 
furnished  with  long  hairs  ;  the  antennae  of  the  female  are  6-jointed, 
and  the  hairs  are  short ;  the  anterior  legs  are  inserted  at  some  distance 
from  the  others,  and  the  anterior  tarsi  are  generally  very  long  ;  the 
wings  when  closed  lie  parallel,  and  they  have  three  posterior  cells ; 
the  body  is  long,  slender,  and  hairy. 

Mr.  Stephens,  in  his  '  Catalogue  of  British  Insects,'  enumerates 
upwards  of  eighty  species  of  this  genus  :  they  are  all  of  small  size, 
frequent  marshy  situations,  and  very  much  resemble  gnats.  The  worm 
known  to  anglers  by  the  name  of  Blood- Worm  is  the  larva  of  one  of 
the  species  of  this  genus — the  Chironomus  plumosus.  This  worm  is 
about  half  an  inch  in  length ;  the  body  consists  of  numerous  segments, 
aud  is  furnished  at  the  tail  with  several  appendages  which  constitute 
the  breathing  apparatus.  It  is  seen  during  the  summer  months  on 
the  mud  near  the  edges  of  ponds  and  ditches  ;  when  thus  seen  how- 
ever it  is  only  shifting  from  one  place  to  another,  its  natural  locality 
being  in  the  mud,  where  it  may  generally  be  found  in  great  numbers, 
living  for  the  most  part  under  water.    This  larva  is  much  sought  after 
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and  devoured  by  birds  and  fishes ;  but  during  the  summer  of  1836 
We  discovered  that  it  had  a  very  formidable  enemy  in  an  insect  of  its 
own  order.  A  fly,  which  closely  resembled  the  house-fly,  was 
observed  in  great  abundance  on  the  mud  which  had  just  been  left  by 
the  retiring  water,  and  we  found  them  assembled  in  little  groups  of 
five  or  six,  in  the  act  of  extracting  the  blood-worms  from  their  holes, 
iising  the  proboscis  for  this  purpose  :  but  no  sooner  was  the  worm 
fairly  dislodged  than  a  battle  ensued,  for  each  apparently  wished  to 
have  the  worm  to  itself ;  those  that  kept  possession  sucked  out  the 
fluids  from  the  worm. 

The  pupa  is  of  a  brownish  colour;  the  body  is  cylindrical,  the 
head,  thorax,  wings,  and  legs  are  inclosed  in  separate  sheaths,  and, 
with  the  exception  of  the  two  fore  legs,  lie  in  a  close  and  compact 
mass  ;  the  fore  legs,  covered  by  their  sheaths,  project  from  each  side 
of  the  thorax.  In  this  as  well  as  in  the  larva  state,  the  animal  lives 
in  the  water.  The  breathing  apparatus  consists  of  two  appendages, 
one  on  each  side  of  the  thorax,  and  each  is  composed  of  five  branches 
which  spring  from  a  common  centre. 

When  the  insect  is  ready  to  quit  its  pupa  case,  it  gains  the  surface 
of  the  water,  and  there  remains  suspended  for  some  little  time  with 
the  disc  of  the  thorax  slightly  protruded ;  this  part  bursts  down  the 
middle,  and  the  insect,  which  is  hairy,  and  hence  does  not  easily  wet, 
places  its  feet  upon  the  surface  of  the  water,  where  it  floats  (if  the 
weather  be  calm)  with  the  greatest  safety.  We  observed,  upon  taking 
one  iipon  our  finger,  that  the  wings  are  at  first  opaque  and  white, 
and  filled  with  a  fluid  ;  but  in  a  minute  this  fluid  was  expelled,  and 
the  sides  of  the  wings  collapsed  and  became  transparent.  The  fluid 
thus  ejected  we  perceived  on  our  finger  beneath  the  insect,  but 
could  not  ascertain  from  what  part  of  the  wing  or  body  it  made  its 
escape. 

Discussions  have  arisen  on  the  means  which  this  animal  possesses 
of  suspending  itself  at  the  surface  of  the  water  without  motion,  its 
specific  gravity  being  supposed  to  be  greater  than  water. 

Messrs.  Kirby  and  Spence  account  for  it  by  a  kind  of  propelling 
power  which  the  centre  of  the  thorax  possesses,  and  state  that  this 
part  being  thus  protruded  and  drying,  the  attraction  of  the  air  to  the 
dry  portion  of  the  thorax  is  sufficient  to  overcome  the  slight  difference 
in  the  specific  gravity  between  the  animal  and  the  element ;  but  it  is 
further  stated  that  if  a  drop  of  water  fall  upon  the  insect  at  this 
time  it  will  immediately  sink. 

We  have  kept  these  insects  in  a  glass  jar  for  the  purpose  of 
observing  their  habits,  and  are  very  much  inclined  to  doubt  that  the 
specific  gravity  of  the  pupa  is  greater  than  that  of  the  water,  at  the 
time  just  previous  to  the  transformation  from  pupa  to  the  imago 
state.  Indeed  at  this  time  it  appeared  that  they  could  not  keep 
from  the  surface,  unless  they  were  in  motion.  Whenever  we 
approached  the  jar,  being  at  the  top,  they  immediatelv  descended 
by  a  quick  zigzag  movement  of  the  body ;  but  upon  our  remaining 
quiet  for  a  moment  they  ceased  all  motion  and  rose  to  the  surface 
again.  We  imagine  that  at  this  time  the  animal  within  having 
become  partially  disengaged  from  the  pupa  case,  the  space  between 
the  two  is  filled  with  air,  that  this  would  be  sufficient  to  overcome 
the  difference  of  specific  gravity  between  the  animal  and  the  water, 
and  that  there  would  most  probably  be  more  air  in  the  region  of  the 
thorax  than  elsewhere ;  and  hence  this  part  is  protruded  from  the 
water. 

The  perfect  insect  is  of  a  pale-ash  colour,  and  is  a  little  larger  than 
the  common  gnat,  which  it  resembles.  This,  as  well  as  others  of  the 
genus,  is  remarkable  for  its  habit  of  carrying  the  two  fore  legs  in  a 
horizontal  position  ;  they  project  in  front,  and  might  be  mistaken  for 
antenna; ;  these  latter  organs  however  are  very  beautiful,  and  in  the 
males  resemble  little  plumes. 

CHI'ROTES,  a  genus  of  Saurians  separated  by  Cuvier,  and,  accord- 
ing to  him,  resembling  the  Chalcidcs  in  their  verticillated  scales,  and 
the  Amphisbamce  still  more  in  the  obtuse  form  of  their  head;  but 
distinguished  from  the  first  by  their  want  of  posterior  feet,  and  from 
the  last  by  their  possession  of  anterior  limbs.  The  same  author  adds, 
in  a  note  to  the  last  edition  of  the  '  Regne  Animal,'  that  the  genera 
which  terminate  this  order  of  Saurians  are  interposed  in  various 
manners  between  the  ordinary  Saurians  and  the  genera  which  are 
placed  at  the  nead  of  the  order  Ophidians  to  such  a  point,  that  many 
naturalists  are  now  of  opinion  that  the  two  orders  ought  no  longer  to 
be  separated,  or  rather  that  one  order  should  be  established,  com- 
prising on  the  one  part  the  Saurians,  with  the  exception  of  the 
Crocodilidm,  and  on  the  other  the  Ophidians  of  the  family  Anguida. 
But  he  observes  that  there  exist,  among  the  fossil  forms  of  the  ancient 
calcareous  beds,  two  very  extraordinary  genera  (Ichthyosaurus  and 
Plcsiosaurus),  which,  with  the  head  and  trunk  of  a  Saurian,  have  feet 
attached  to  short  limbs,  and  formed  of  a  multitude  of  small  articula- 
tions conjoined  so  as  to  form  a  kind  of  paddle  or  fin,  like  the  anterior 
paddles  or  fin-feet  of  whales.  These  ought,  he  adds,  to  form  a  veiy 
distinct  family.  In  their  osteology  they  approach  the  Saurians, 
properly  so  called,  much  nearer  than  the  Crocodiles,  .with  which 
Fitzinger  associates  them  in  his  family  Loricata  ;  though  in  the  fossils 
there  is  no  trace  either  of  scales  or  of  the  tongue,  the  two  parts  on 
which  the  characters  of  the  Loricata  rest. 

These  Bimanous  Reptiles,  as  Cuvier  terms  them,  include,  according 
to  him,  but  one  species,  which  is  a  native  of  Mexico.    This  is  the 
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Bimane  Cannele*  (Chirotes  canaliculatus)  of  Cuvier,  Bipede  Cannele"  of 
Lace'pede,  Chamasaura  propus  of  Schneider,  and  Lacerta  lumbricoida 
of  Shaw.  The  animal  has  two  short  feet  with  four  toes  on  each  (and 
the  vestige  of  a  fifth)  sufficiently  organised  internally,  and  attached 
by  means  of  scapulae,  clavicles,  and  a  small  sternum  ;  but  the  head, 
the  vertebrae,  and,  in  short,  all  the  rest  of  the  skeleton  resemble  that 
of  the  Amphisbozna:.  Dr.  J.  E.  Gray  refers  Chirotes  to  a  third  family 
of  the  Amphisbsenians  which  he  calls  Chirotidm. 

Chirotes  canaliculatus  (C.  lumbricoides,  Fleming;  C.  Mexicanus, 
Bory;  Bipes  canaliculatus,  Bonnaterre  ;  Chammsaurus propus,  Schultz; 
Chalcides  propus,  Daudin),  is  about  the  size  of  a  human  little  finger, 
and  is  from  eight  to  ten  inches  long.  It  is  of  a  Herb-colour, 
and  covered  with  about  220  demi-rings  on  the  back,  and  as  many 
under  the  belly,  which  meet,  in  alternating,  on  the  side.  The  tongue  is 
but  little  extensile,  and  is  terminated  by  two  small  horny  points.  The 
eye  is  very  minute.  The  tympanum  is  covered  with  skin  and 
invisible  externally.  Above  the  vent  are  two  lines  of  pores.  It  ia  a 
native  of  South  America. 


Chirotes  canaliculatus. 

CHI'RUS,  a  genus  of  Fishes  belonging  to  the  section  Acanthopterygii 
and  the  family  Gobioidce.  The  species  of  this  genus  have  the  body  con- 
siderably elongated,  furnished  with  ciliated  scales,  and  the  mouth  not 
deeply  cleft ;  the  teeth  are  small  and  conical ;  but  the  most  remarkable 
character  consists  in  the  body  being  furnished  with  several  longitu- 
dinal lines  of  pores,  similar  to  the  ordinary  lateral  line.  Some  of  the 
species  have  appendages  over  the  eyes,  as  observed  in  the  Blennies  ; 
their  ventral  fins  have  each  five  soft  rays  :  the  spines  of  the  dorsal  fin 
are  slender,  and  this  fin  extends  nearly  the  whole  length  of  the  back. 

Cuvier  says  that  it  is  with  hesitation  that  he  places  this  genus  with 
the  family  above  mentioned,  and  that  it  will  probably  one  day  form 
the  type  of  a  separate  family.  All  the  species  as  yet  discovered 
inhabit  the  seas  of  Kamtchatka — they  are  included  in  the  genus 
Labrax  by  Pallas,  who  describes  several  of  the  species  in  the  'Memoirs 
of  the  Academy  of  St.  Petersburgh,'  vol.  ii. 

CHISMOBRANCHIA'TA,  an  order  of  Mollusca,  forming,  in 
De  Blainville's  system,  the  second  order  of  his  second  sub-class, 
Paracephalophora  Monoica.  The  following  is  his  definition  of  the 
order  : — Organs  of  respiration  aquatic,  branchial  or  pectinated, 
situated  at  the  anterior  part  of  the  back,  in  a  large  cavity  communi- 
cating with  the  ambient  fluid  by  a  wide  oblique  anterior  slit.  Mouth 
toothless,  but  provided  with  a  long  lingual  riband-like  organ.  Shell 
either  none,  or  internal,  or  external,  very  much  depressed,  with  a 
very  large  entire  aperture,  and  without  any  pillar  (columella). 

This  definition  is  incorrect,  in  so  far  as  it  states  that  in  some 
instances  there  is  no  shell ;  for  Coriocella,  the  only  genus  described 
byDe  Blainville  as  being  without  any  shell,  has  a  horny  one,  as 
Cuvier  observes,  though  it  is  very  delicate  and  flexible  and  nearly 
membranous.  Cuvier,  who  places  three  of  the  genera,  Sigarctus, 
Coriocella,  and  Cryptostoma,  under  his  Capuloides,  a  family  of  his 
order  Gasteropoda  pectinibranchiata,  observes  that  De  Blainville 
places  the  greater  part  of  the  Capuloides  under  his  irru-symmetried 
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Hermaphrodite  paracephalophora,  or  Calyptracians ;  but  that  they 

Appear  to  him  (Cuvier)  to  be  all  dioecious. 

The  geographical  distribution  of  this  order,  which,  according  to 

De  Blainville,  is  marine  and  probably  herbivorous,  is  wide. 

Coriocella. — Body  elliptical,  very  much  depressed,  having  the 

borders  of  the  mantle  very  delicate,  notched  in  front,  and  spreading 

out  very  largely  on  all 

sides.     Foot  oval,  very 

smalL      Head  scarcely 

distinct ;    two  tentacula 

hidden  under  the  shield 

of  some  size,  but  short 

and  contractile.    Eyes  at 

the  external  base  of  the 

tentacula.  Back  some- 
what rounded,  and,  ac- 
cording to  De  Blainville — 

but  this  as  we  have  already 

seen  is  an  error — with- 
out any  shell,  external  or 

internal. 

C.  nigra,  Blainville.  The 
only  species  of  the  genus, 
and  described  by  De  Blainville  from  a  specimen  in  his  collection. 
Locality,  seas  of  Mauritius.  Cuvier  places  this  and  the  two 
following  genera  under  his  Gasteropoda  pectinibranchiata. 

Sigaretus. — Shell  more  or  less  thick,  flattened,  with  an  ample  and 
round  aperture  and  but  little  spire,  the  whorls  of  which  increase  very 
suddenly ;  and  enveloped  during  life  in  a  spongy  shield,  which  con- 
siderably encompasses  its  borders  as  well  as  the  foot,  and  which  is  the 
true  mantle.  In  front  of  this  mantle  there  is  a  notch  and  a  demi- 
canal,  which  serve  to  conduct  the  water  into  the  branchial  cavity. 
The  tentacula  are  conical,  and  the  eyes  are  placed  at  their  external 
base.  The  male  organ,  according  to  Cuvier,  is  very  large. 
De  Blainville  thus  subdivides  the  genus  : — 

a.  Species  with  a  very  delicate  and  smooth  shell. 
Example,  S.  convexus. 


Coriocella  nigra. 


Sigaretus  convexus,  seen  from  below. 


Sigaretus  convexus,  side  view. 


6.  Species  with  a  thick  and  solid  shell. 
Example,  S.  haliotoideus. 


Sigaretus  haliotoideus. 

The  species  of  Sigaretus  have  been  found  at  depths  varying  from 
5  to  15  fathoms  on  sandy  bottoms. 

Fossil  Sigareti. 

Defiance  enumerates  three  fossil  species,  one  from  the  Plaisantiu, 
one  from  Grignon,  and  another  from  the  environs  of  Bordeaux. 
G.  B.  Sowerby  says  that  the  fossil  species  are  few  and  rare,  and  that 
they  occur  in  the  London  Clay  at  Barton,  and  in  the  contemporaneous 
formations  in  France  and  Italy.  The  species  in  the  Calcaire  Grossier 
at  Grignon,  he  adds,  has  a  small  umbilicus.  Deshayes  in  his  '  Tables ' 
gives  eleven  living  species  and  four  fossil  (tertiary) ;  one,  <S.  depressus, 
living  in  the  seas  of  the  Molucca  Islands.  The  fossils  occur  in  the 
Pliocene,  Miocene,  and  Eocene  periods  of  LyelL  S.  excavatus  is  found 
in  the  Crag. 

Cryptostoma. — Shell  very  like  that  of  Sigaretus,  carried  with  the 
head  and  abdomen,  which  it  covers,  upon  a  foot  four  times  its  size, 
cut  almost  squarely  behind,  and  which  produces  anteriorly  a  fleshy 
and  oblong  part,  which  makes  nearly  one-half  of  the  mass.  The 
animal  itself  has  a  flat  head,  two  tentacula,  and  a  large  pectinated 
branchia  on  the  plafond  of  its  dorsal  cavity.  The  male  organ  is  placed 
under  the  right  tentaculuxn. 

Example,  C.  Loachii. 


Cryptostoma  Leachii. 

Oxynbe. — Body  gasteropod,  with  a  large  dorsal  shell,  anterior,  bulli- 
form,  and  with  a  simple  spire.  Foot  narrow.  Branchia;  marginal, 
striated  transversely.  Mantle  widened  into  two  lateral  wings.  Ten- 
tacula two,  not  retractile. 

Example,  0.  olivacea. 

Velutina. — Animal  oval,  sufficiently  protuberant  (bombd),  hardly 
spiral ;  border  of  the  mantle  simple  anteriorly,  and  double  for  the 
whole  of  its  circumference  ;  the  internal  lip  thickest  and  tentacular. 
Foot  thick.  Tentacula  large,  obconical,  distant,  with  a  small  frontal 
veil  between  them.  Eyes  black,  sessile  at  the  external  side  of  the 
base  of  the  tentacula.  Mouth  large,  at  the  extremity  of  a  sort  of 
muzzle.  Respiratory  cavity  large,  without  any  trace  of  a  tube,  and 
containing  two  unequal  pectinated  branchiae  ;  orifice  of  the  ovary  at 
the  base  of  the  male  organ,  situated  at  the  root  of  the  right  tenta- 
culum.  Muscular  attachment  of  a  horse-shoe  shape,  very  slight 
behind  and  open  before.  Shell  external  with  an  epidermis,  patelli- 
form,  with  a  small  lateral  spire,  and  without  a  columella.  Aperture 
large,  the  edges  almost  continuous,  and  sharp  :  the  right  border 
united  to  the  left  by  a  lamellar  calcareous  deposit. 

Example,  V.  capuloidca  (Helix  hevigata.  Linn.).  [Velutinid^e.] 


Velutina  capuloidca. 

CHITON.  [Chitonid*;.] 
CHITONELLUS.  [Chitonidje.] 

CHIT0NIDJ5,  a  natural  family  of  Gasteropodous  Mollusca, 
affording  the  only  known  instance  of  a  protecting  shell  formed  of 
many  portions,  or,  as  they  have  been  somewhat  incorrectly  termed, 
valves,  often  in  contact  and  overlapping  each  other,  but  never  truly 
articulated.  The  following  cut  will  give  some  idea  of  the  structure 
of  this  shelly  covering. 

These  plates  are  bound  together  by  a  coriaceous  border,  which, 
as  we  shall  presently  see,  is  either  plain  or  beset  with  bristles, 
spines,  &c. 

The  early  naturalists  took  these  shells  for  the  peculiar  armour  of 
certain  serpents,  a  conclusion  to  which  they  were  doubtless  helped 
by  the  love  of  the  marvellous,  so  strongly  shown  in  the  accounts  of 
the  older  travellers.  By  degrees  the  true  condition  of  these  mollusks 
became  better  known ;  and  the  opposite  opinions  of  Linnaeus  and 
Adanson  divided  the  naturalists  of  their  age.  The  former  arranged 
these  shells  among  his  Multivalves,  a  class  entirely  artificial,  and  like 
all  artificial  classifications  comprising  the  most  heterogeneous  forms. 
Adanson,  on  the  contrary,  took  nature  for  his  guide,  and  carefully 
observing  the  animal  itself,  while  he  regarded  the  shell  as  of  compara- 
tively small  importance,  placed  Patella  and  Chiton  side  by  side  in  his 
method.  But  the  Linnaean  school  long  reigned  paramount ;  and 
Adanson's  labours  were  comparatively  forgotten,  when  Cuvier  began 
to  reform  the  crude  state  in  which  he  found  the  Mollusca,  and 
Lamarck  and  others  aided  in  the  work.  Cuvier,  who  made  anato- 
mical investigation  the  basis  of  his  opinions,  at  once  pronounced  in 
favour  of  Adanson.  Lamarck  afterwards  adopted  the  same  conclusion, 
but  not  till  he  had  previously  placed  the  Chitons  at  the  end  of  the 
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Shelly  plates  or  valves  of  Chiton. 


Acephalous  Mollusks,  between  Fistulana  and  Balanus.  Poli,  in  his 
magnificent  work  on  fhe  'Testacea  utriusque  Siciliae,'  in  giving  the 
anatomy  of  a  Mediterranean  species,  became  a  valuable  ally ;  for 
although  he  still  retained  Liune's  class  of  Multivalves,  and  although 

in  his  anatomical  details  he 
said  nothing  of  the  nervous 
system,  a  branch  of  animal 
organisation  essentially  ne- 
cessary to  be  known  for 
assigning  an  animal  its  true 
place,  he  demonstrated 
enough  clearly  to  show  that 
the  Chiton  bore  no  relation 
to  the  other  Multivalves  of 
Linnaeus.  M.  De  Blainville 
however,  resting  upon  the 
generative  faculty  of  the 
Chitons,  proposed,  in  oppo- 
sition to  these  views  of 
Cuvier  and  Lamarck,  which 
had  been  adopted  by  almost 
all  zoologists,  to  form  a 
sub-type  of  Mollusks  under 
the  name  of  Malentozoana, 
in  which  each  of  the  Lin- 
na?an  genera  Lepas  and 
Chiton  constitutes  a  class ; 
the  first  the  Lepadians,  or 
Lepadicea,  the  second  the 
Polyplaxiphores,  or  Poly- 
plaxiphora.  These  almost 
singular  views  of  De 
Blainville  have  not  pre- 
vailed among  zoologists; 
and  Cuvier,  in  the  last 
edition  of  the  'Regne  Ani- 
mal,' arranges  the  Chitons 
at  the  side  of  the  Patella,  forming  from  these  two  genera  his  small 
family  of  Cyclobranchians. 

Deshayes,  in  the  article  '  Oscabrion,'  in  the  '  Eneyclope'die  Mdtho- 
dique,'  enters  at  large  into  the  organisation  of  the  Chitons,  and 
discusses  with  much  learning  and  acuteness  the  conflicting  opinions 
of  Cuvier  and  De  Blainville. 

The  following  is  a  summary  of  the  structure  of  this  family  : — - 
Digestive  Organs. — No  projecting  head,  in  which  the  Chitons 
resemble  the  Phyllidians.  No  tentacula,  which  are  replaced  by  a 
kind  of  veil  which  surrounds  the  mouth.  Eyes,  as  in  many  other 
Mollusks,  the  Pteropoda  for  example,  wanting.  Mouth  and  oesopha- 
gus furnished  with  a  very  long  tongue  rolled  spirally  and  armed  with 
horny  teeth,  a  good  figure  of  which  is  given  by  Poli.  Loven  has 
pointed  out  that  the  teeth,  especially  the  central  one  on  the  lingual 
riband,  are  of  great  importance  in  determining  the  species.  Stomach 
intestine,  and  liver  like  those  of  the  other  Gasteropods.  Vent  at  the 
posterior  extremity  of  the  body,  as  in  the  Phyllidians,  Doris,  &c. 

Respiratory  and  Circulating  Organs. — The  branchiae  of  the  Chitons 
consist  of  a  range  of  small  triangular  leaflets  placed,  as  in  the  Patella 
and  Phyllidia,  in  the  furrow  which  separates  the  foot  from  the 
mantle.  The  number  and  extent  of  the  branchial  laminns  are  of 
importance  in  determining  the  species.  The  heart  is  situated  poste- 
riorly in  the  mesial  and  dorsal  line  ;  it  is  symmetrical,  and  composed 
of  a  single  ventricle  and  two  auricles. 

Their  organs  of  generation  are  symmetrical,  and  repeated  on  each 
side  of  the  mesial  line,  and  there  are  a  pair  of  sexual  orifices. 


Shelly  plates  or  valves  of  Chitoncllus, 


Animal  of  Chiton  squamosm. 
a,  the  animal  and  shell  seen  from  above ;  b,  the  animal  6een  from  below ; 
c,  side  view  of  fhe  shell  and  animal  in  a  creeping  or  adhering  state ;  d,  portion 
of  branchiae  magnified. 

The  nervous  system  consists  of  what  may  be  termed  a  complete 
ceiophagean  ring,  and  of  various  branches,  which  are  given  off 
divergingly  towards  the  several  organs. 

The  locomotive  organs  consist  of  an  oval  foot,  more  or  less  wide, 


according  to  the  species,  and  extends  the  whole  length  of  the 
animal. 

The  shell  is  composed  of  eight  narrow,  transverse,  calcareous 
pieces,  overlapping  each  other,  and  strongly  implanted  on  each  side 
in  a  thick  and  fibrous  border  of  the  mantle,  which  surrounds  the 
whole  body,  and  is  sometimes,  as  we  have  observed,  naked,  but  more 
generally  covered  with  small  scales,  spines,  or  hairs.  These  pieces  are 
not  immoveable,  as  the  animal  can  roll  itself  up  or  stretch  itself  out 
again  for  the  purpose  of  progression  or  adhesion.  To  work  this 
machinery,  there  are  three  muscles  given  off  from  the  first  piece  to 
the  second,  three  others  given  off  from  the  second  to  the  third,  and 
so  on  throughout,  so  as  to  make  the  mechanism  of  this  scale-armour 
complete.  One  of  these  muscles  occupies  the  mesial  and  dorsal 
line,  the  other  two  are  lateral  and  oblique.  Dr.  J.  E.  Gray  regards 
the  posterior  plate  as  the  homologue  of  the  limpet  shell. 

The  Chitons  then  resemble  the  other  Mollusks  :  1,  in  the  general 
form  of  the  body  ;  2,  in  the  organ  of  locomotion ;  3,  in  the  nature, 
form,  and  position  of  the  branchiae ;  4,  in  the  heart,  and  in  the 
distribution  of  the  circulating  vessels ;  5,  in  the  mouth  and  its 
veil;  6,  in  the  tongue  and  the  rest  of  the  digestive  organs;  7,  in 
the  position  of  the  vent;  and  8,  last,  but  not  least,  in  the  nervous 
system. 

What,  then,  are  the  differences  ?  1,  the  form  of  the  shell  composed 
of  eight  pieces  instead  of  one ;  2,  the  mantle,  which  is  more  fleshy 
and  fibrous  than  in  the  other  mollusks;  3,  the  myology;  4,  the 
double  issue  of  the  organs  of  generation,  allowing  this  difference  to 
be  established,  whereas  it  is  doubted.  With  regard  to  the  absence  of 
eyes,  that  defect  exists  in  a  considerable  number  of  mollusks. 

Professor  E.  Forbes  and  Mr.  Hanley  place  the  family  Chitonidaz 
next  before  the  Patellidas.  They  say  :  "  As  our  knowledge  stands  at 
present,  we  prefer  to  regard  them  as  an  abnormal  family  of  Proso- 
branchiata,  and  trust  before  long  that  some  active  observer  resident 
by  the  coast  will  occupy  himself  with  studying  the  development  of 
the  Chitons,  and  endeavour  to  ascertain  the  form  they  assume  in 
their  larval  condition.  Whoever  does  so  will  make  an  important 
discovery,  and  do  more  towards  fixing  the  true  position  of  these 
anomalous  creatures  than  all  cabinet  examinations  of  them  have  yet 
enabled  us  to  effect." 

Geographical  Distribution. — The  species  are  numerous,  and  there 
are  few  rocky  shores  without  some  of  them.  As  a  general  rule,  the 
largest  are  found  in  warm  climates,  but  there  are  exceptions ;  for 
instance,  Chiton  setiger  and  Chiton  Bowenii  (King),  are  found  on  the 
shores  of  Tierra  del  Fuego,  and  in  the  Straits  of  Magalhaens ;  the 
former  of  these  species  grows  to  the  length  of  2§  inches,  and  the 
breadth  of  If  inches,  and  the  latter  to  the  length  of  3£  inches,  and 
the  breadth  of  14  inches. 

The  species  are  found  on  rocky  shores,  where  they  adhere,  and  also 
on  stones  and  other  submarine  bodies.  They  are  foun'd  at  depths 
varying  from  the  surface  to  25  fathoms.  A  few  are  found  creeping  on 
the  sand. 

Most  zoologists  are  agreed  that  there  are  no  differences  sufficiently 
strongly  marked  to  make  a  generic  distinction  between  Chiton  and 
Chitonellus ;  and,  indeed,  the  gradations  from  the  one  to  the  other 
are  so  imperceptible,  that  there  is  no  point  where  the  line  can  be 
satisfactorily  drawn.  In  the  most  completely-developed  form  of 
Cliiton  the  shelly  Becretion  greatly  preponderates  ;  in  Chitonellus  that 
secretion  is  comparatively  small,  and  the  great  development  is  in  the 
border  of  the  mantle,  which,  in  some  instances,  almost  hides  the 
comparatively-minute  shelly  pieces. 

a.  Species  with  the  Mantle-Border,  or  marginal  ligament,  cori- 
aceous and  naked.  Examples,  C.  Chilensis,  Frembley,  and 
C.  Blainvillii,  Broderip. 

C.  Chilensis.  •  Shell  oblong-ovate,  opaque,  thick,  dark  brown,  smooth, 
dull ;  inside  white,  with  pink  markings  on  the  first,  second,  and  last 
valves.  Valves  with  longitudinal  striae,  crossed  by  irregular  con- 
centric ridges.  Anterior  and  posterior  valves  semilunate,  slightly 
punctated ;  second  valve  subcarinated,  the  front  margin  obtusely 
angled,  lateral  margins  arcuate,  and  the  posterior  with  a  prominent 
beak,  on  each  side  of  which  diverges  a  rather  elevated  granulated 
ridge  ;  the  next  five  valves  alike,  bow-shaped,  with  a  granulate  ridge 
on  each  side.  Border  smooth,  coriaceous,  tough,  thick,  darker 
coloured  than  the  shell,  semipellucid,  broad  at  the  sides  and  narrow 
at  the  extremities.  Locality,  Valparaiso,  in  crevices  of  rocks  and 
under  stones.  (Frembley.) 

C.  Blainvillii.  In  this  species  the  shape  of  the  coriaceous  border 
itself  is  not  only  very  remarkable,  but  it  is  here  and  there  fringed, 
though  not  with  hair.  M.  Deshayes  has  placed  this  under  his  section 
of  those  species  which  have  the  border  of  the  mantle  fringed  with 
hair  or  Bpines,  probably  from  not  having  seen  a  good  specimen. 
Shell  roundish,  anterior  valve  obscurely  rayed,  the  posterior  one  very 
small  and  abrupt ;  the  others  concentrically  lineated,  the  whole 
being  rosy,  variegated  with  white  brown,  and  greenish,  and  internally 
white.  The  mantle-border  orange-red,  very  narrow  posteriorly,  and 
enormously  produced  anteriorly,  rounded  and  fringed  here  and 
there,  especially  on  its  anterior  margin,  with  some  short  coriaceous 
proceww.    Locality,  Inner  Lobos  Island,  coast  of  Peru. 
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Chiton  Chilcnsis. 


Cliiton  Blaimillii. 


B.  Mantle-Border  smooth,  with  tufts  of  hair  at  the  lateral  extremities 
of  each  plate. 

C.  fascicularis,  Linnaeus.  Shell,  apparently  smooth,  but  when 
examined  with  a  glass,  proving  to  be  rough  like  shagreen,  except 
on  the  elevated  dorsal  ridge ;  margin  surrounded  with  tufts  of 
whitish  hair,  one  at  the  junction  of  each  valve,  and  two  in  the  front, 
making  18  in  number.  Colour  brown  or  dark 
cinereous;  length  |ths  of  an  inch;  breadth 
rather  more  than  |th.  Montagu,  who  gives 
this  description,  says,  that  on  the  coast  of 
Barbary  it  is  not  unfrequently  an  inch  long. 
It  is  found  under  stones  at  low  water,  and  on 
stones  and  shells  to  a  depth  of  25  fathoms, 
all  round  the  British  shores.  It  ranges 
northward  to  the  shores  of  Norway,  and  southward  to  the  Mediter- 
ranean. Some  remains  of  Chiton  in  the  Crag  have  been  referred  by 
Mr.  Searles  Wood  to  C.  fascicularis. 

y.  Mantle-Border  hairy. 
C.  Peruvianus,  Lamarck.  Shell  oblong-ovate,  opaque,  dirty- 
yellowish,  green,  or  yellowish-brown,  inside  white.  Valves  thin, 
slightly  elevated;  posterior  compartments  of  the  dorsal  valves  a 
little  raised  and  striated,  with  minute  granulated  strife,  and  in 
like  manner  the  other  parts  of  the  shell ;  under  each  valve  is 
inserted  a  series  of  short  black  hairs,  which  lie  on  the  back  of 
the  shell.  Border  narrow,  coriaceous,  thickly  set  with  coarse  black 
hairs.    Length  2  inches,  breadth  1^  inch.    Found  under  stones  at 
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low  water  on  the  shores  of  Valparaiso  Bay.    There  is  a  variety  with 
the  anterior  valves  much  narrower  than  the  posterior.  (Frembley.) 
5.  Mantle-Border  beset  with  spines. 

C.  S2rinosus.  Shell  brownish-black,  valves  opaque,  moderate,  with 
the  sides  granulated,  the  anterior  valves  entirely  granulated.  Mantle- 
border  wide,  and  beset  with  long  aculeated  blackish  spines,  very 
much  resembling  those  of  certain  Echini.  Locality,  South  Seas, 
according  to  Pe'ron.    Length  3  inches. 

C.  spiniferus  (ft  aculeatus,  Barnes;  C  hiherculifcrus,  Sowerby,  in 
'  Tankerville  Catalogue').  Shell  opaque,  oblong  ovate,  reddish-brown, 
glossy  ;  inside  reddish-white.  The  posterior  angles  of  the  valves  do 
not  cover  the  anterior  ones.  Anterior  valve  with  generally  nine 
rows  of  raised  dots  diverging  from 
the  apex,  but  the  number  perhaps 
varies  with  the  age  of  the  shell. 
Second  valve  rather  acutely  beaked 
and  carinated,  longer  than  the  five 
following,  which  are  striated  and 
shaped  alike ;  these  all  rise  into  a 
rather  acute  beak,  are  carinated, 
each  side  of  the  carina  being 
divided  into  two  distinct  portions, 
the  anterior  one  the  largest,  and 
bearing  broad  irregular  longitudi- 
nal striae;  a  prominent  row  of 
raised  dots,  extending  from  the 
apex  to  the  anterior  angles  of  the 
valves,  separates  the  compart- 
ments; the  posterior  portion 
glossy,  with  fine  concentric  striae  ; 
the  posterior  margins  with  tooth- 
like granulations.  Last  valve 
striated,  like  the  anterior  com- 
partments of  the  others,  and  rising 
into  a  rather  prominent  beak,  lean- 
ing towards  the  posterior  margin ; 
from  under  the  beak  are  raised 
dots,  disposed  in  a  similar  manner 
to  those  on  the  anterior  valve. 
Border  coriaceous,  thick,  broad, 
rough,  greenish  or  orange- 
coloured,  and  in  the  younger  specimens  thickly  studded  with  blunt 
spines ;  but  in  the  old  shells  the  spines  are  short  and  scanty,  and 
generally  covered  with  corallines ;  the  inner  edge  of  the  border, 
inserting  itself  under  the  posterior  angles  of  the  valves,  has  the 
appearance  of  being  deeply  separated.  (Frembley.)  This  species 
grows  to  the  length  of  5  or  6  inches,  but  has  then  generally  lost  all 
its  external  beauty.  We  have  seen  many  individuals  in  all  the  stages 
of  growth,  and  have  invariably  found  the  spines  of  the  aged  ones 
covered  with  that  calcareous  matter  which  is  so  frequently  found 
adhering  to  shells  and  submarine  bodies,  but  we  have  never  detected 
anything  organic  about  that  which  was  attached  to  the  spines  of  this 
species.  Locality,  Chili  and  Valparaiso,  where  Mr.  Frembley  found 
several  specimens  in  very  exposed  situations ;  so  much  so,  that 
collecting  them  was  attended  with  much  difficulty,  and  not  unfre- 
quently with  danger,  from  the  violence  of  the  sea  breaking  on  the 
rocks  to  which  they  attach  themselves  very  strongly.  They  are 
generally  covered  with  sea-weed. 

e.  Mantle-Border  scaly. 

C  Coquimbensis,  Frembley.  Shell  ovate,  narrow,  opaque,  green- 
ish-brown, shining  ;  inside  blackish  :  the 
anterior  valves  with  numerous  undulated,  con- 
centric ridges  ;  the  next  rather  acutely 
keeled  ;  the  five  following  alike :  carina 
broad  and  smooth,  on  each  side  of  which  is  a 
similar  ridge  diverging  from  the  beaks,  and 
forming  with  the  carina  a  sagittate  figure, 
and  connected  with  it  by  several  strongly 
marked  ridges :  from  under  the  beaks 
to  the  anterior  angles  of  the  valves  extend 
sharp  moniliform  ridges,  each  side  of  which 
is  coarsely  striated  longitudinally.  Border 
thick,  moderately  broad,  and  covered  with 
coarse  seed-like  scales,  which  are  attached 
laterally.  Length  3  inches,  breadth  1^  inch. 
Mr.  Frembley  says,  that  the  only  part  of  the 
coast  where  he  found  this  species  was  the 
south  side  of  Coquimbo  Bay  :  their  habits, 
he  adds,  are  very  similar  to  those  of  C.  spini- 
ferus, with  the  exception  that  they  seem  more 
gregarious. 

(.  Mantle-Border  grauulous. 

C.  magnificus,  Deshayes  (C  olivaceus,  Frembley  ;  ft  latus,  Sowerby). 
Shell  opaque,  ovate,  olivaceous,  dull,  dotted  with  lighter  coloured 
.spots  :  inside  glaucous.  Anterior  valve  with  regular  radiating  striae, 
crossed  by  concentric  ridges  ;  posterior  margin  nearly  straight.  Dorsal 
valves  obtusely  beaked,  divided  laterally  into  two  compartments,  the 
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anterior  having  regular  longitudinal  stria?,  crossed  with  others  very 
minute  and  concentric ;  from  under  the  beaks  diverge  to  the  lateral 
margins  of  the  valves  coarse  and  more  irregular  stria?,  which  raise  the 
posterior  compartment  above  the  other.  The  posterior  valve  has  a 
well-defined  apex,  leaning  towards  the  posterior  margin.  Border  thin, 
moderately  broad,  and  covered  with  fine  shining  bead-like  granu- 
lations, of  the  same  colour  as  the  shells,  divided  into  two  distinct 
portions,  the  upper  of  which  is  composed  of  finer  beads  than  the 
lower,  and  which  are  placed  transversely.  (Frembley.)  The  species 
grows  to  the  length  of  4  or  5  inches  :  we  have  seen  one  that  reached 
4£  inches  when  dead.  There  is  another  variety  narrower  than  the 
ordinaiy  individuals,  and  Mr.  Frembley  observes  that,  among  the 
very  young  shells,  some  of  them  have  their  borders  of  a  lighter 
colour  than  their  shells,  and  spotted  with  black.    Locality,  Chili. 


Chiton  magnificus. 

Species  with  the  Mantle-Border  highly  developed,  and  the  valves 
very  small.  (Chitonellus). 
These  are  more  or  less  cylindrical,  and  vermiform,  the  valves  being 
very  small,  and  in  some  species  almost  entirely  hidden  under  the 
skin  of  the  border,  giving  the  animal  an  almost  naked  appearance. 
Examples,  Chitonellus  Icevis,  and  C.  lavvceformis. 


a,  Chitonellus  Icevis ;  b,  Chitonellus  larvaformis. 

The  following  species  are  noted  as  British  in  Messrs.  Forbes  and 
Hanley's  '  History  of  Mollusca' : — C.  fascicularis,  C.  diserepans,  C. 
Hanleyi,  C.  ruber,  C.  cinereus,  0.  albus,  C.  asellus,  C.  cancellatus,  C. 
lasvti,  C.  marmoreus,  and  C.  punctatus. 

Above  200  species  of  this  family  have  been  described.  The  genus 
Chiton  is  divided  by  Dr.  J.  E.  Gray  and  others  into  numerous  sub-genera. 
Fossil  Chitonidce. 

Although  from  their  fragility  it  might  be  supposed  that  few 
remains  of  these  animals  would  be  found,  indications  of  their  existence 
have  been  discovered  as  far  back  as  the  Palaeozoic  period.  About 
24  fossil  species  have  been  discovered.  Three  of  these  are  given 
in  Mr.  Searles  Wood's  account  of  the  Crag  Mollusca,  published  by  the 
Pateontographical  Society. 

CHIVES,  the  common  name  of  Allium  schcenoprasum.  Its  bulbs 
have  the  usual  garlic  odour  of  the  genus,  and  are  used  in  soups  and 
itews :  they  are  but  little  cultivated.  [Allium.] 

CHL-^NA'CE-iE,  Chlcnads,  a  natural  order  of  Polypetalous 


Exogenous  Piants,  by  some  accounted  allies  of  Malvacece,  but  more 
correctly  referred  to  the  vicinity  of  Cistacece,  from  which,  aud  all 
those  associated  with  them  in  the  Gynobasic  Group,  they  differ  in 
having  an  mvolucrum  to  each  calyx,  or  to  each  pair  of  calices.  They 
are  handsome  trees  or  shrubs,  but  of  no  known  use.  Their  leaves  are 
alternate  and  undivided,  their  stipules  deciduous,  and  their  flowers 
in  panicles  or  racemes,  always  showy,  and  often  red.  There  are  fou/ 
genera,  Sarcolcena,  Lcptolcena,  Schizolccna,  Rhodolcena.  The  whole  of 
the  species,  about  eight  in  number,  are  wild  in  Madngascar. 


Sarcolcena  multiflora. 
a,  flower-bud ;  h,  flower  ;  c,  vertical  section  of  flower  ;  (?,  the  calyx  ;  e,  tho 
involucrum ;  /,  base  of  the  flower,  showing  the  spiral  tube  formed  by  the  union 
of  the  filaments  ;  g,  h,  back  and  front  views  of  anthers  ;  i,  pistil ;  k,  transverse 
section  of  ovary  ;  /,  fruit ;  m,  transverse  section  of  fruit ;  n,  vertical  section  of 
fruit ;  o,  pericarp,  splitting  and  discharging  its  seed ;  p,  seed ;  q,  vertical 
section  of  seed  ;  r,  transverse  section  of  seed  ;  s,  embryo. 

CHLjE'NIUS,  a  genus  of  Coleopterous  Insects,  of  the  family 
Harpalidce,  and  section  Patcllimanes  (Dejean). 

The  species  of  this  genus  are  all  of  tolerably  large  size,  very  elegant 
in  form,  and  generally  adorned  with  various  hues  of  green,  the  colours 
being  rich,  but  not  glossy,  owing  to  the  upper  parts  being  more  or 
less  covered  with  a  very  delicate  pubescence,  which  produces  a  silk- 
like appearance.  Very  many  of  the  species  have  the  legs  and  antennae 
of  a  pale  yellow  colour,  and  the  outer  margin  of  the  wing-cases  of 
the  same  tint,  and  some  have  the  elytra  adorned  with  large  yellow  spots. 

The  genus  Chlccnius  constitutes  a  very  large  group  of  the  Harpalidce, 
which,  according  to  our  views,  embraces  the  genera  Epomis  and 
Dinodes.  We  will  therefore  briefly  notice  the  distinguishing  cha- 
racters of  these  three  groups. 

All  three  of  the  genera  agree  in  having  the  tarsi  of  the  anterior 
pair  of  legs  dilated  in  the  males,  and  a  bifid  tooth  in  the  middle  of 
the  emargination  of  the  mentum ;  but  they  differ  chiefly  in  the  form 
of  the  terminal  joint  of  the  palpi,  and  the  difference  may  be  thus 
expressed : — 

Terminal  joint  of  the  palpi. 

Elongated  and  truncated  at  the  apex,  Chlwnius. 
Elongated  and  distinctly  securiform,  Epomis. 
Short  and  slightly  securiform,  Dinodes. 
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As  regards  the  form  of  these  insects,  the  body  is  generally  more  or 
less  oval,  and  very  slightly  convex  :  the  thorax  is  almost  always  con- 
siderably narrower  than  the  elytra,  broad  towards  the  anterior  part, 
and  diminishing  in  width  towards  the  posterior.  The  head  is  rather 
long,  the  eyes  project  considerably,  and  are  rather  remote  from  the 
oase  of  the  head ;  the  portion  of  the  head  before  the  eyes  is  rather 
pointed. 

The  species  are  found  under  stones,  weeds,  and  almost  any  rubbish 
•which  will  afford  them  shelter ;  sometimes  under  the  loose  bark  of 
old  trees  near  the  root,  but  they  must  be  sought  after  in  the  vicinity 
of  water. 

Of  the  genus  Chkcnius  M.  Le  Comte  Dejean  enumerates  115  species, 
a  great  portion  of  which  are  European  ;  many  are  from  Africa,  the 
East  Indies,  and  North  America,  but  South  America  and  Australia 
appear  to  be  almost  destitute  of  these  insects. 

Several  species  have  been  discovered  in  England.  Of  these  however 
two  only  have  been  found  in  any  abundance.  Chlcenius  vestitus 
(Carabus  marginatum,  Linn.)  is  very  common  in  the  south  of  England, 
and  is  found  under  stones  by  the  edges  of  ponds  where  gravel  abounds. 
It  is  nearly  half  an  inch  in  length,  black  beneath,  and  of  a  rich  green 
colour  above  :  the  elytra  are  distinctly  striated,  very  finely  punctured, 
and  covered  with  a  delicate  pubescence  of  a  golden  hue  :  their  outer 
margin  is  of  a  pale  yellow  colour :  this  tint  is  confined  to  a  narrow 
line  towards  the  base  of  the  elytra,  but  forms  a  broad  patch  at  the 
apex ;  the  head  and  thorax  are  rather  glossy ;  the  latter  is  finely 
punctured  throughout,  and  has  the  margin  slightly  tinted  with 
yellow ;  the  legs,  antennaj,  and  palpi  are  yellowish-white  when  the 
insect  is  alive. 

Of  the  genus  Epomis  M.  Dejean  enumerates  six  species,  one  of  which 
has  been  found  in  England.  It  is  about  three-quarters  of  an  inch  in 
length  ;  the  head  and  thorax  are  of  an  obscure  brassy-green  colour 
and  slightly  punctured  ;  the  elytra  are  black,  with  the  outer  margin 
pale  yellow ;  the  legs  and  antennas  are  also  yellow.  This  species  is 
not  uncommon  in  France  and  Italy. 

The  genus  Dinodes  only  embraces  four  species.  D.  rufipes  is  about 
half  an  inch  in  length,  of  a  rich  blue  colour  abeve,  and  finely  punc- 
tured throughout :  the  legs  and  base  of  the  antenna?  are  of  a  reddish- 
yellow  colour. 

The  thorax  in  this  genus  (taking  D.  rufipes  as  the  type)  is  broader 
and  more  rounded  than  in  the  genera  Chlanius  and  Epomis.  The 
species  described  is  found  in  France  and  Italy. 

CHLAMYDOSAURUS,  a  genus  of  Saurian  Reptiles,  founded  by 
Dr.  J.  E.  Gray  upon  a  specimen  brought  home  by  Captain  Phillip 
Parker  King,  R.N.,  F.R.S.,  &c,  on  his  return  from  his  survey  of  the 
intertropical  and  western  coasts  of  Australia,  performed  between  the 
years  1818  and  1822.    The  following  is  Dr.  Gray's  description  : — 

Animal  scaly ;  the  head  depressed ;  the  nostrils  placed  on  the  side, 
midway  between  the  eyes  and  the  end  of  the  head  ;  the  drum  of  the 
ear  naked;  the  front  teeth  conical,  awl-shaped  (eight  in  the  upper  and 
four  in  the  lower  jaw),  the  hinder  ones  longest ;  the  side  or  cheek 
teeth  compressed,  short,  forming  a  single  ridge,  gradually  longer 
behind ;  tongue  short,  fleshy,  with  an  oval  smooth  disc  at  each  side 
of  the  lower  part  of  its  front  part;  neck  rather  long,  furnished  on 
each  side  with  a  large  plaited  frill,  supported  above  by  a  crescent- 
shaped  cartilage,  arising  from  the  upper  hinder  part  of  the  ear,  and 
in  the  middle  by  an  elongation  of  the  side  fork  of  the  bone  of  the 
tongue ;  body  compressed ;  legs  rather  long,  especially  the  hinder 
ones ;  destitute  of  femoral  pores ;  feet  four,  with  five  toes,  the  first 
having  two,  the  second  three,  the  third  four,  the  fourth  five,  and  the 
little  finger  and  toe  three  joints ;  claws  compressed,  hooked ;  tail 
long,  nearly  round,  scaly. 

Chlamydosaurus  Kingii.  Colour  yellowish-brown,  variegated  with 
black.  Head  depressed,  with  the  sides  erect,  leaving  a  blunt  ridge  on 
the  upper  part  wherein  the  eyes  are  placed.  The  ridge  over  the  eyes 
is  covered  with  larger  scales  than  those  over  the  head.  The  eyes  are 
rather  small,  with  a  fleshy  ridge  above  them,  and  the  eyelids  are  covered 
with  minute  scales,  and  surrounded  by  a  delicate  serrated  ridge  of 
small  upright  ones.  The  lips  are  surrounded  by  a  row  of  oblong 
4-sided  scales,  arranged  lengthways,  the  front  scale  of  the  upper 
lip  being  the  largest.  The  chin  is  covered  with  narrow  mid-ribbed 
scales,  with  a  5-sided  one  in  the  centre,  and  several  of  larger  size  just 
over  the  front  of  the  fork  of  the  lower  jaw.  The  nostrils  are  sur- 
rounded by  a  rather  large  orbicular  scale,  situated  nearly  midway  be- 
tween the  eye  and  the  end  of  the  upper-jaw,  the  tubes  pointing  forwards. 
The  side  of  the  face  has  a  very  obscure  ridge  extending  from  the 
angle  of  the  mouth  to  the  under  part  of  the  ear.  The  neck  is  covered 
with  small  scales.  The  frill  arises  from  the  hinder  part  of  the  head, 
just  over  the  front  of  the  ears,  is  attached  to  the  sides  of  the  neck, 
and  extends  down  to  the  front  part  of  the  chest,  supported  above  by 
a  lunate  cartilage  arising  from  the  hinder  dorsal  part  of  the  ear,  and 
in  the  centre  by  a  bone  which  extends  about  half  its  length.  Each 
frill  has  four  plaits  which  converge  on  the  under  part  of  the  chin,  and 
fold  it  up  on  the  side,  and  a  fifth  where  the  two  are  united  in  the 
centre  of  the  lower  part  of  the  neck.  The  front  part  of  its  Tipper 
edge  is  elegantly  serrated,  but  the  hinder  or  lower  part  is  quite  entire  : 
the  outer  surface  is  covered  with  carinated  scales,  those  in  the  centre 
being  the  largest.  The  inner  surface  is  quite  smooth.  The  scales  of 
the  back  are  oval,  and  nearly  smooth ;  those  of  the  lower  part  of  the 


body  and  upper  part  of  the  legs  have  a  short  mid-rib,  and  those  of 
the  sides  and  joints  of  the  limbs  are  minute.  The  tail  is  twice  as 
long  as  the  body,  roundish,  covered  with  scales  which  have  each  a 
sharp  mid-rib,  and  towards  the  termination,  which  is  blunt,  form  six 
rows,  so  as  to  render  that  organ  obscurely  hexagonal.  The  toes  are 
long,  very  unequal,  compressed,  and  scaly.  The  claws  are  hooked, 
and  horn-coloured. 

Dimensions. — Length  of  the  tail  12  inches ;  of  the  body  5  inches ;  of 
the  head  5^  inches.  Breadth  of  the  head  over  the  eyes  one  inch. 
Length  of  the  thigh  1-*-,  inch;  of  the  foot  and  sole  21  inches  ;  of  the 
outer  edge  of  the  frill  10  inches. 

Locality  and  Habits. — We  owe  the  discovery  of  this  extraordinary 
Saurian  to  Mr.  Allan  Cunningham,  who  accompanied  Captain  King's 
expedition  as  his  Majesty's  botanical  collector  for  Kew  Gardens,  and 
to  whom  naturalists  in  general  are  so  much  indebted  for  the  zeal  dis- 
played by  him  in  the  pursuit  of  natural  history,  and  for  the  liberality 
with  which  he  has  communicated  the  results  of  his  labours.  He 
found  the  specimen  from  which  the  description  was  taken  on  the 
branch  of  a  tree  in  Careening  Bay,  at  the  bottom  of  Port  Nelson,  and 
sent  it  to  Sir  Everard  Home,  by  whom  it  was  deposited  in  the 
Museum  of  the  Royal  College  of  Surgeons.  The  following  is  the 
account  of  the  capture  in  Mr.  Cunningham's  Journal : — "I  secured  a 
lizard  of  extraordinary  appearance,  which  had  perched  itself  upon  the 
stem  of  a  small  decayed  tree  ;  it  had  a  curious  crenated  membrane, 
like  a  ruff  or  tippet  round  its  neck,  covering  its  shoulders,  and  when 
expanded,  which  it  was  enabled  to  do  by  means  of  transverse  slender 
cartilages,  it  spreads  5  inches  in  the  form  of  an  open  umbrella.  I 
regret  that  my  eagerness  to  secure  so  interesting  an  animal  did  not 
admit  of  sufficient  time  to  allow  the  lizard  by  its  alarm  or  irritability 
to  show  how  far  it  depended  upon,  or  what  use  it  made  of,  this  extra- 
ordinary membrane  when  its  life  was  threatened.  Its  head  was  rather 
large,  and  eyes,  whilst  living,  rather  prominent ;  its  tongue,  although 
bifid,  was  short  and  thick,  and  appeared  to  be  tubular."  According 
to  Captain  King,  the  colour  of  the  tongue  and  inside  of  the  mouth  was 
yellow.  Dr.  J.  E.  Gray  arranges  this  genus  under  the  family 
Agamida.  [Agaha.] 


Chlamydosaurus  Kingii. 
a,  the  animal  in  the  Museum  of  the  College  of  Surgeons  ;  b,  representation 
of  the  living  head,  from  the  '  Appendix '  to  Captain  King's  '  Voyage.' 

CHLAMY'PHORUS  (Harlan),  a  genus  of  Mammalia  belonging  to 
the  order  Edentata.  It  was  first  described  by  Dr.  Harlan  in  the 
'Annals  of  the  New  York  Lyceum  of  Natural  History,'  vol.  i.,  from  a 
specimen  presented  to  the  Philadelphia  Museum.  It  is  the  Pichiciago 
of  the  Indians  in  Mendoza  (its  native  place),  on  the  east  of  the  Cordil- 
leras, in  lat.  33°  25',  and  long.  69°  47'.  It  had  been  obtained  on  the 
spot  in  a  living  state,  but  lived  in  confinement  only  a  few  days.  The 
viscera  and  the  greater  portion  of  the  skeleton  had  been  removed 
before  the  animal  came  into  Dr.  Harlan's  possession.  In  March  1828 
the  council  of  the  Zoological  Society  of  London  placed  in  the  hands  of 
Mr.  Yarrell  a  specimen  of  this  rare  and  new  animal,  and  to  his  dissec- 
tion we  are  chiefly  indebted  for  our  knowledge  of  its  structure.^  The 
following  account  is  an  abstract  of  Mr.  Yarrell's  paper  in  the 
'  Zoological  Journal.' 


CHLAMYPHORUS. 


CHLAMYPHORUS. 


The  form  of  the  head  presents  the  figure  of  an  irregular  cone,  the 
base  of  which  a  turned  towards  the  spine  ;  the  cranium  does  not 
exhibit  any  sutures  ;  the  cavity  capacious  ;  the  frontal  bone  supporting 
two  rounded  processes  projecting  upwards  and  somewhat  outwards  ; 
the  space  between  them  occupied  by  a  substance  resembling  in  appear- 
ance adipose  matter,  from  which  issued  a  fluid  like  oil.  From  the 
anterior  part  of  the  base  of  these  two  rounded  processes,  a  narrow 
ridge  of  bone  extends  forwards  on  each  side  converging  towards  the 

nose.    The  nasal  bones  elongated,  the  orifice  opening  downwards. 

g 

No  incisor  nor  canine  teeth  in  either  jaw ;  molars  _,  cylindrical, 

8 

separate,  encircled  with  enamel,  but  none  on  the  crowns  :  the  first 
tooth  on  each  side  in  the  lower  jaw,  having  no  opponent,  is  the  longest, 
the  remaining  seven  opposed  to  the  first  seven  of  the  upper  jaw,  and 
taking  angular  impressions  on  their  surfaces  by  contact ;  the  direction 
and  depth  of  the  alveolar  cavities  of  the  upper  jaw  distinctly  marked 
on  the  outside  by  parallel  ridges ;  in  the  lower  jaw  the  alveolar  cavi- 
ties are  pierced  the  whole  depth.  The  anterior  portion  of  the  lower 
jaw  is  elongated  ;  the  inferior  edge  concave  the  first  half  of  its  length, 
then  convex  ;  the  plate  broad,  rising  at  right  angles  with  the  line  of 
the  teeth ;  the  condyloid  process  longer  than  the  coronoid,  the  condyle 
itself  elongated  transversely.  The  external  meatus  auditorius  is 
extended  in  the  form  of  a  semicircular  cylindrical  tube  of  bone, 
curving  round  the  base  of  the  zygoma,  and  passing  forwards  termi- 
nates in  an  aperture  immediately  behind  the  eye.  The  orbits  and 
temporal  fossse  united  ;  the  zygomatic  arch  is  slender  posteriorly,  but 
becomes  much  stronger  towards  the  front,  expanding  downwards,  and 
furnished  with  an  acute  descending  process.  The  occipital  foramen  is 
of  great  size. 


Skull  of  Chlumyphorus  (rmiaitus. 
a,  Skull  seen  from  above ;  I,  the  same  seen  from  below  ;  c,  lower  jaw. 

The  cervical  vertebra  7,  the  first  large,  the  articulating  surface 
broad  ;  the  2nd,  3rd,  and  4th  very  firmly  ossified  together,  pierced 
with  foramina  for  the  passage  of  the  cervical  vessels ;  the  5th  united 
to  the  4th  on  the  under  surface  only  ;  the  6th  and  7th  slender  and 
eeparate,  allowing  the  head  great  freedom  of  motion  upwards  ;  the 
whole  of  the  last  six  grooved  on  the  under  surface,  in  the  line  of  the 
passage  of  the  oesophagus.  Dorsal  vertebra  11,  the  spinous  process 
of  the  first  slender,  three-eighths  of  an  inch  long,  the  others  diminish 
gradually  in  length,  but  increase  in  size  ;  all  directed  backwards.  The 
first  rib  is  very  broad,  and  from  the  2nd  to  the  8th  the  ribs  of  the 
Chlamypkoms,  like  those  of  birds,  are  firmly  united  to  the  sternum 
without  the  intervention  of  an  elongated  cartilage;  and,  again  like 
those  of  birds,  are  also  supplied  with  a  false  joint,  at  the  distance  of 
about  two-thirds  of  their  length  from  the  spine  to  the  sternum.  The 
9th,  10th,  and  11th  being  false  ribs  are  united  in  the  usual  way  to 
each  other,  and  to  the  8th  by  elongations 
of  cartilage  from  their  extremities.  The 
portions  of  ribs  intervening  between  the 
false  joints  and  the  sternum  are  in  the 
6th,  7th,  and  8th  ribs,  consolidated,  broad, 
flattened  portions  of  bone,  which  form 
the  boundary  of  the  anterior  and  lateral 
parietes  of  the  thorax.  The  first  bone 
of  the  sternum  is  broad  and  flat,  the 
superior  surface  regularly  concave,  the 
inferior  irregularly  convex.  Upon  the 
anterior  edge  of  the  sternum  are  two 
prominences  to  which  are  attached  the 
extremities  of  each  clavicle.  From  each 
of  these  articulations  a  slightly  elevated 
ridge  proceeds  backwards  along  the 
inferior  surface  of  the  sternum,  converging  towards  the  centre,  where 
they  become  united,  and  form  a  prominent  crest.  The  lateral  edges 
of  this  first  bone  of  the  sternum  are  articulated  at  its  anterior  extre- 
mity to  the  first  and  broadest  rib ;  from  this  part  the  bone  suddenly 


Cervical  Vertebrae,  first  bone 
of  the  sternum,  with  parts  of 
the  first  and  second  ribs,  seen 
from  below. 


becomes  narrowed  posteriorly,  and  terminates  in  a  concave  articular 
surface  to  which  the  second  bone  of  the  sternum  is  attached.  Judging 
from  the  imperfect  remains  of  the  second  bone,  of  which  the  upper 
part  only  was  distinguishable,  it  would  appear  that  its  form  was 
oblong,  the  superior  surface  concave.  The  remaining  portion  of  the 
sternum  was  too  much  mutilated  to  admit  further  description. 

Lumbar  vertebra  3,  the  spinous  processes  short  and  flattened  ; 
the  last  two  dorsal  vertebra;,  as  well  as  the  lumbar,  furnished  with 
long  oblique  processes  directed  forwards,  iipwards,  and  outwards ;  the 
transverse  processes  of  the  first  two  lumbar  vertebrae  considerably 
elongated,  the  last  possessing  a  rudiment  only. 

The  whole  of  the  sacrum  and  innominata  is  so  peculiar  and  unique 
in  character,  that  it  is  scarcely  possible  to  give  any  correct  idea  of 
this  part  without  the  assistance  of  accurate  representations.  The 
superior  part  of  the  ilium  is  flattened,  the  upper  part  bent  to  form  an 
arched  plane  of  bone,  the  concavity  of  which  faces  downwards  and 
outwards;  the  crista  of  great  length  from  before  backwards.  The 
inferior  portion  of  the  ilium  is  much  stronger,  inclining  outwards, 
from  its  junction  with  the  sacrum  to  the  acetabulum. 

The  transverse  and  spinous  processes  of  the  sacrum  are  represented 
by  three  slender  plates  of  bone,  which,  approximating  as  they  pass 
backwards,  are  united  to  form  a  septum,  extending  down  the  median 
line  of  the  sacrum  to  the  tail.  A  channel  is  formed  on  each  side  of 
this  septum  by  a  thin  flat  plate  of  bone,  which,  arising  from  the 
posterior  and  superior  part  of  the  ischium  on  each  side,  is  bent  over 
the  back  part  of  the  sacrum  and  fixed  to  an  arched  and  prominent 
plate  of  bone,  which  is  extended  from  this  septum  outwards  to  form 
a  junction  with  it.  The  channels  thus  produced  are  bounded  below 
by  the  sacrum,  on  the  inner  sides  by  the  septum,  on  the  outer  sides 
by  the  ascending  plates  of  bone  just  described,  and  above  by  the 
junction  of  both.  From  this  union  a  short  osseous  stem  issues  hori- 
zontally on  each  side,  and  expands  into  a  flattened  circular  plate  of 
bone,  to  the  rough  surface  of  which,  as  well  as  to  the  tuberosity  of 
the  ischium  below,  portions  of  the  truncated  exterior  of  the  animal 
are  firmly  attached. 

The  under  surface  of  the  sacrum  is  broad  and  flattened,  and  marked 
by  an  indistinct  central  ridge.  The  pelvis  is  open  in  front,  the  ossa 
pubis  on  each  side  do  not  incline  inwards,  but  descend  at  right  angles 
from  the  horizontal  surface  of  the  sacrum.  In  the  circumstance  of 
the  pelvis  being  open  there  is  a  second  resemblance  to  the  bony 
structure  in  birds. 


a.  the  Pelvis  seen  from  behind  ;  b,  the  same  s"cn  from  below. 

The  caudal  vertebrae  are  14  in  number;  the  transverse  pro- 
cesses of  the  last  four  are  elongated,  to  support  the  thin  dilated 
lateral  edges  of  the  paddle  or  spatular  extremity  of  the  tail.  Large 
muscles  are  imbedded  in  the  two  cavities  formed  on  the  upper 
surface  of  the  sacrum  by  its  septum  and  the  two  lateral  elevated 
portions  of  the  ischium  before  described ;  and  there  are  antagonist 
muscles  of  equal  size  on  the  under  surface.    The  tendons  of  these 

muscles  were  inserted  on  the 
upper  and  under  parts  of  the 
caudal  vertebra,  giving  great 
power  to  the  tail,  which  is 
probably  exercised  in  remov- 
Vertebree  of  the  tail.  ing  backwards  the  loose  earth 

accumulated  under  the  belly 
of  this  burrowing  animal  by  the  action  of  the  fore  legs,  and  for 
which  purpose  the  expanded  and  flattened  extremity  seems  well 
calculated. 

The  scapula  has  its  superior  margin  straight,  ending  in  a  notch  of 
great  size  ;  the  base  rounded  ;  the  inferior  margin  concave,  and  the 
posterior  inferior  angle  considerably  elongated ;  the  coraooid  process 
but  little  produced,  the  spine  elevated,  the  acromion  very  long, 
passing  forwards,  downwards,  and  inwards,  over  the  head  of  the 
humerus,  to  be  articulated  to  a  long  and  slender  but  perfect  clavicle. 
There  is  a  second  spine  of  smaller  size,  parallel  to  but  beneath  the 
true  spine.  The  humerus  is  three-fourths  of  an  inch  in  length,  large, 
and  broad ;  the  deltoid  crest  prominent ;  between  which  and  the 
external  condyle  a  deep  groove  is  formed  for  the  lodgment  of  muscles, 
&c. ;  both  condyles  very  much  elongated  transversely  ;  the  inner  con- 
dyle perforated  above;  the  edge  rising  from  the  external  condyle 
acute.  The  radius  small,  and  seven-sixteenths  of  an  inch  in  length ; 
the  ulna  flattened,  concave  upwards,  the  olecranon  nearly  as  long  as 
the  ulna,  horizontally  flattened  also,  and  presenting  a  superior  con. 
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Skeleton  of  Chlamyphorus  truncatus,  with  the  exception  of  the  feet,  which  are  covered 
with  the  integuments. 


cave  surface,  ending  in  a  curve  pointing  downwards.  The  feet 
furnished  with  sesamoid  bones  for  the  insertion  of  the  tendons  of 
the  flexor  muscles. 

The  femur,  thirteen-sixteenths  of  an  inch  long,  large  and  strong ; 
the  length  of  the  neck  considerable  ;  the  great  trochanter  elongated 
backwards  beyond  the  line  of  the  articulation  of  the  head  of  the 
femur  with  the  acetabulum,  and  ending  in  a  tuberosity  ;  the  lesser 
trochanter  directed 
downwards;  a  trochan- 
ter projecting  from  the 
outer  side  of  the  shaft 
of  the  femur  somewhat 
above  the  middle  ;  the 
condyles  moderately 
elongated  transversely, 
the  outer  having  a  crest 
directed  backwards. 
The  tibia  and  fibula 
fifteen-sixteenths  of  an 
inch,  flattened,  concave 
inwards,  firmly  anchy- 
losed  at  each  extremity, 
and  arched  in  opposite 
directions,  giving  an 
appearance  of  great  size  and  strength  to  the  leg.  The  os  calcis 
elongated  backwards,  flat,  and  ending  in  a  curve  slightly  inclined 
upwards.    Hind  feet  plantigrade. 

Mr.  Yarrell  observed  the  following  points  of  resemblance  between 
the  skeleton  of  Chlamyphorus  and  that  of  other  Mammalia : — 1. 
Beaver  (Castor  Fiber),  in  the  form  and  substance  of  some  of  the  bones 
of  the  limbs,  in  the  flattened  and  dilated  extremity  of  the  tail,  and 
the  elongation  of  the  transverse  processes  of  the  lower  caudal  vertebrae, 
but  no  further.  2.  Mole  (Talpa  Europaa),  in  the  shortness  and  great 
strength  of  the  legs,  and  in  the  articulation  of  the  claws  to  the  first 
phalanges  of  the  toes  ;  but  in  the  form  of  the  bones  of  the  anterior 
extremity,  as  well  as  in  the  compressed  claws,  it  is-  perfectly  different, 
nor  do  the  articulations  of  the  bones,  nor  the  arrangement  of  the 
muscles,  allow  any  of  the  lateral  motion  so  conspicuous  in  the  mole. 
The  hinder  extremities  of  Chlamyphorus  are  also  much  more  power- 
ful. 3.  Sloth  (Bradypus  tridactylus),  in  the  form  of  the  teeth,  and  in 
the  acute  descending  process  of  the  zygoma,  but  not  otherwise.  4. 
Armadilloes  (Dasypi),  in  the  coat  of  mail,  in  the  peculiar  ossification 
of  the  cervical  vertebra;,  in  possessing  the  sesamoid  bones  of  the  feet, 
and  in  the  general  form  of  the  bones,  except  those  of  the  pelvis  ;  they 
differ  however  in  the  form  and  appendages  of  the  head  and  in  the 
tail.  5.  Orycteropus  Capensis  and  Myrmecopharja  jubata,  in  some  of 
the  bones.  6.  Echidna  and  Ornithorhynchus,  in  the  form  of  the  first 
bone  of  the  sternum,  and  in  the  bony  articulations  as  well  as  the 
dilated  connecting  plates  of  the  true  and  false  ribs.  7  and  8.  Rumi- 
nantia  and  Pachydermia,  in  the  form  of  the  lower  jaw,  and  in  other 
points  equally  obvious.  The  unique  points  in  its  structure  appear  to 
be  the  form  of  the  head  and  the  open  pelvis. 

According  to  Dr.  Harlan,  the  total  length  of  the  entire  animal  is 
5|  inches.  The  shell  which  covers  the  body  is  of  a  consistence  some- 
what more  dense  and  inflexible  than  sole-leather  of  equal  thickness, 
and  is  composed  of  a  series  of  plates  of  a  square,  rhomboidal,  or 
cubical  form,  each  row  separated  by  an  epidermal  or  membranous 
production,  which  is  reflected  above  and  beneath,  over  the  plates  : 
the  rows  include  from  15  to  22  plates,  the  shell  being  broadest  at  its 
posterior  half,  extending  about  one-half  round  the  body.  This 
covering  is  loose  throughout,  excepting  along  the  spine  of  the  back 
and  top  of  the  head,  being  attached  to  the  back  immediately  above 
the  spine  by  a  loose  cuticular  production,  and  by  the  two  remarkable 
bony  processes  on  the  top  of  the  os  frontis,  by  means  of  two  large 
plates,  which  are  nearly  incorporated  with  the  bone  beneath ;  but 
for  this  attachment  the  covering  would  be  very  easily  detached.  The 
number  of  row3  of  plates  on  the  back,  counting  from  the  vertex, 
where  they  commence,  is  24 ;  at  the  twenty-fourth  the  shell  curves 
suddenly  downwards,  so  as  to  form  a  right  angle  with  the  body ; 
this  truncated  surface  is  composed  of  plates,  nearly  similar  to  those 
of  the  back  ;  they  are  disposed  in  semicircular  rows,  five  in  number ; 
the  lower  margin,  somewhat  elliptical,  presents  a  notch  in  its  centre, 
in  which  is  attached  the  free  portion  of  tail,  which  makes  an  abrupt 
curvature,  and  runs  beneath  the  belly  parallel  to  the  axis  of  the  body, 
the  extremity  of  the  tail  being'depressed,  so  as  to  form  a  paddle  ;  the 
rest  of  the  tail  compressed.  The  superior  semicircular  margin  of  the 
truncated  surface,  together  with  the  lateral  margins  of  the  shell,  are 
beautifully  fringed  with  silky  hair. 

The  posterior  half  of  the  head  broad,  anterior  half,  before  the  eyes, 
tapering ;  the  occiput  is  covered  by  the  first  five  rows  of  the  back 
plates  with  which  they  are  continuous  ;  the  occiput  not  distinguish- 
able externally.  The  anterior  half  of  the  top  of  the  head  is  covered, 
first,  by  a  row  of  large  plates,  five  in  number,  which  are  firmly 
attached  to  the  bone  beneath,  particularly  the  two  outer ;  secondly, 
by  a  smaller  row,  six  in  number,  anterior  to  which,  that  is  to  Bay,  the 
top  of  the  snout,  is  covered  with  smaller  plates  irregularly  disposed. 

Mr.  Yarrell  observes  that  when  separating  the  skin  from  the 
muscles  of  the  back  the  fibres  (described  by  Dr.  Harlan)  by  which 


the  outer  coat  was  attached  in  the  line  of  the  vertebras  were  found  to 
be  adherent  to  the  muscles  immediately  investing  the  spinous  pro- 
cesses, and  each  of  them,  Mr.  Yarrell  supposes,  probably  affords  a 
nidus  for  vessels  nourishing  the  external  covering  ;  but  these  attach- 
ments did  not  extend  below  the  dorsal  vertebra;.  Proceeding  from 
thence  forwards  the  great  size  of  the  muscles  of  the  scapula;  and  neck 
was  apparent,  filling  up  the  whole  space,  the  back  and  upper  portion 

of  the  head  forming 
one  continued  line. 
The  thick  plate  of  scales 
covering  the  frontal 
portion  of  the  head  was 
without  difficulty  sepa 
rated  from  the  surfaces, 
of  the  singular  bony 
processes  of  the  os 
frontis ;  the  projecting 
cartilaginous  portion  of 
the  nose  was  removed 
with  the  skin,  and 
the  tendons  of  several 
muscles  giving  motion 
to  the  snout  were  cut 
through. 

The  hinder  portion  of  the  body  still  remained  to  be  separated  from 
the  skin,  and  this  was  found  to  be  a  matter  of  some  difficulty.  The 
posterior  and  inferior  portions  of  the  sacrum  on  each  side  were  firmly 
united  by  distinct  attachments,  differing  in  form,  to  certain  scales  of 
the  truncated  extremity  of  the  outer  covering. 

The  necessity  of  preserving  this  outer  covering  entire  rendered  a 
division  of  these  portions  of  bone  necessary,  and  from  the  particular 
form  of  the  part  this  was  attended  with  some  hazard,  but  was  ulti- 
mately accomplished  without  injury,  the  bones  being  cut  through  as 


Chlamyphorus  truncal  us. 


Truncated  extremity  and  tail. 

near  to  and  as  parallel  with  the  inner  surface  of  the  plates  as  their 
confined  situation  would  admit.  The  covering  of  the  tail  was  sepa- 
rated from  the  vertebra;  as  far  as  the  flattened  extremity,  where  the 
greater  elongation  of  the  transverse  processes  of  the  last  four  vertebra? 
and  the  tenuity  of  this  flattened  portion  made  further  separation 
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difficult.    The  tail  was  then  divided  between  the  tenth  and  eleventh 
vertebras,  and  both  parts  of  the  animal  entirely  separated. 

On  the  inner  surface  of  the  removed  skin  were  two  long  broad  and 
thin  muscles  extending  the  whole  length  of  the  back ;  each  muscle 
was  divided  as  it  approached  the  shoulder  into  two  portions  ;  the 
outer  one  was  attached  to  the  superior  and  greater  spine  of  the 
scapular  bone  ;  the  inner  and  longer  slip  proceeded  forwards,  and  was 
inserted  into  the  transverse  occipital  ridge.  The  posterior  extremity  of 
each  muscle  was  attached  to  the  superior  edge  of  the  spine  of  the  ilium. 
The  external  ear,  according  to  Dr.  Harlan,  consists  of  a  circular 
somewhat  patulous  opening,  directly  posterior  to  the  eye,  surrounded 
with  an  elevated  margin,  and  communicating  with  a  bony  canal. 
The  eye  is  minute,  totally  black,  and,  like  the  ear,  nearly  hidden  by 
long  silky  hair.  The  mouth  is  small.  The  nose  is  furnished  with  an 
enlarged  cartilage,  as  in  the  hog,  the  anterior  nares  opening  down- 
wards at  the  inferior  border. 

The  whole  surface  of  the  body  is,  it  appears  from  the  same  author, 
— and  the  correctness  of  his  description  is  proved  by  an  inspection  of 
the  stuffed  specimen — covered  with  fine  silk-like  hair,  longer  and  finer 
than  that  of  the  mole,  but  not  so  thick  set.  The  anterior  of  the  chest 
is  large,  full,  and  strong;  the  anterior  extremities  short,  clumsy,  and 
powerful ;  the  hair  is  continued  for  some  distance  on  the  palm — the 
phalanges  of  the  hand  united ;  five  powerful  nails  rising  gradually 
one  above  the  other,  the  external  shortest  and  broadest ;  the  whole 
so  arranged  as  to  form  a  sharp  cutting  instrument,  rather  scooped, 
very  convenient  for  progression  under  ground,  and  such  as  must  very 
much  impede  motion  on  the  surface.  Hind  legs  weak  and  short; 
feet  long  and  narrow  ;  the  sole  resembles  considerably  the  human 
foot,  having  a  well-defined  heel,  which  rests  flat  upon  the  ground,  and 
being  arched  in  the  middle  ;  toes  separate,  nails  strong. 

In  the  specimen  dissected  by  Mr.  Yarrell  the  abdomen  and  thorax 
had  been  opened  throughout  their  whole  length,  and  the  viscera  from 
both  cavities  had  been  entirely  removed.  Adhering  to  the  skin  lining 
the  truncated  portion  of  the  animal  were  two  sacs,  which  had  been 
lodged  in  cavities  on  each  outer  side  of  the  sacrum,  immediately 
under  the  superior  projection,  made  evident  by  the  corresponding 
depression  in  the  investing  muscle  of  that  part.  These  globular  bags 
were  lined  with  a  secreting  surface,  but  having  suffered  some  muti- 
lation in  removal,  the  mode  by  which  the  secretion  passed,  or  its 
particular  use,  could  not  be  ascertained.  Mr.  Yarrell  thinks  that  they 
are  probably  analogous  to  the  well-known  anal  glands  of  various  other 
quadrupeds. 

According  to  Mr.  Closeberry,  who  first  discovered  this  animal,  the 
habits  of  Cldamyphorus  resemble  those  of  the  mole,  as  it  lives  for  the 
most  part  under  ground.  He  adds  that  the  animal  is  reputed  to  carry 
its  young  beneath  the  scaly  cloak  with  which  it  is  covered,  and  that 
the  tail  possesses  little  or  no  motion. 

CHLAMYS.  [Chuysomelid-e.] 

CHLENACE^E.  [Chuenace;e.] 

CHLORA,  a  genus  of  plants  belonging  to  the  natural  order 
Gentianacece.  It  has  8  sepals,  a  rotate  corolla  with  6-8  segments 
withering  round  the  capsule,  the  stigma  bi-lamellate,  the  anthers  not 
altering,  the  capsule  1-celled  with  spongy  placenta;,  the  seeds  angular. 

C.  perfoliata,  Yellow-Wort,  has  the  lowermost  leaves  elliptico-oblong, 
narrowed  below  ;  the  leaves  of  the  stem  broadly  perfoliate.  The 
corollas  are  of  a  bright-yellow  colour,  and  the  stigmas  are  scarlet.  The 
whole  plant  is  glaucous,  and  is  very  subject  to  attacks  of  mildew.  It 
is  a  native  of  chalky  hills  and  banks  in  most  countries  of  Europe.  It 
is  found  in  England  and  Ireland,  but  not  in  Scotland.  Like  the 
whole  order  to  which  it  belongs  it  possesses  a  bitter  principle,  which 
renders  its  action  on  the  system  tonic.  It  may  be  used  in  all  those 
cases  of  debility  and  in  diseases  where  the  roots  of  the  Gentiana  and 
Erythr&a  are  recommended.  Its  tonic  properties  are  not  however  so 
powerful  as  in  many  other  species  of  the  order. 

(Lindley,  Flora  Medico, ;  Babington,  Manual  of  British  Botany.) 

CHLORANTHA'CE^E,  Chloranths,  a  natural  order  of  Achlamy- 
deous  Exogenous  Plants  allied  to  the  Peppers,  and  like  them 
having  an  aromatic  fragrant  odour.  They  are  known  from  the  orders 
associated  with  them  by  their  jointed  stems  and  opposite  leaves, 
with  intermediate  stipules.  Their  flowers  grow  in  naked  spikes,  and 
consist  of  an  ovary  next  the  axis  of  inflorescence,  and  a  fleshy  anther 
on  the  outside.  Besides  Chloranthus  [Chloranthus]  two  other  genera, 
Hedyosmum,  and  Ascarina,  constitute  this  order.  In  structure  they 
are  allied  to  Pipcracew,  Urticacea?,  and  Saururacew.  The  order 
contains  about  15  species. 

CHLORANTHUS,  a  genus  of  plants  belonging  to  the  natural  order 
Chloranthacea?.  It  has  spiked  flowers,  each  with  a  bract.  Calyx 
absent.  Anther  solitary  and  2-celled,  or  triple  and  4 -celled,  with  a 
thick  fleshy  connective ;  seated  on  the  exterior  side  of  the  ovary. 
The  stigma  sessile.    Drupe  baccate,  l-seeded. 

C.  officinalis  is  a  smooth  shrub  3-4  feet  high,  with  opposite 
straggling  branches,  tumid  at  the  articulations,  fistular  when  young. 
Leaves  spreading,  opposite,  stalked,  oblong,  acuminated,  at  each  end, 
with  glandular  serratures,  thin,  shining,  and  somewhat  blistered ; 
petioles  short  and  taper.  Spikes  terminal,  branched.  Bracts  dotted 
with  glands.  Anther  white,  changing  to  yellow.  Drupe  straw- 
coloured.  All  the  parts  are  powerfully  aromatic ;  the  roots,  if  quickly 
dried,  retain  their  properties  for  a  long  time.    The  plant  is  a  native 
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of  Java,  in  the  moist  woods,  at  an  elevation  of  1500  feet  above  the 
level  of  the  sea. 

The  mountaineers  of  Java  employ  the  roots  in  infusion  as  a  remedy 
for  spasms ;  also  when  united  with  Anise  or  Ocymum  it  is  given  in 
small-pox.  In  fevers  and  a  suppression  of  the  functions  of  the  skin  it 
is  said  to  be  of  the  greatest  service.  It  is  no  doubt  a  powerful  and 
active  stimulant. 


Ciiuraiitli  us  ojfficin  at  is, 
1,  Spike,  the  upper  and  lower  flowers  w  ithout  stamens  ;  2,  flower  without  its 
bract  ;  3,  an  interior  view  of  the  anther  ;  i,  a  magnified  fruit ;  5,  the  kernel  of 
the  fruit ;  6,  a  section  of  the  fruit,  showing-  the  embryo  ;  7,  the  stone  of  the 
fruit,  with  a  portion  of  the  shell  removed ;  8,  a  perpendicular  section  of  the 
ovary,  showing  the  position  of  the  ovule. 

C.  brachystacliys  is  also  a  native  of  the  coast  of  Java.  It  is  an 
upright  bush  about  3  feet  high,  quite  smooth  in  all  its  parts.  Leaves 
obovate,  lanceolate,  tapering  very  much  into  the  petiole,  sharply 
serrate.  Spikes  short,  terminal,  branched.  Bracts  glandular.  Anther 
simple,  2-celled,  growing  from  the  side  of  the  ovary.  Its  properties 
are  like  those  of  the  last  species. 

CHLO'RION,  a  genus  of  Hymenopterous  Insects  of  the  section 
Fossorcs.  [Sphecidje.] 

CHLORITE,  a  Mineral  of  a  dark  olive-green  colour  belonging  to 
the  talc,  or  hydrous  silicate  of  magnesia  series.  It  occurs  in  masses 
of  a  granular  texture,  rarely  in  hexagonal  crystals,  foliated  like  talc. 
It  has  a  slight  pearly  lustre,  and  is  sub-translucent  or  opaque,  rarely 
sub-transparent.  Its  hardness  is  1'5  ;  specific  gravity,  2'65  to  2"85. 
It  has  the  following  composition  : — 

Silica  30-4 

Alumina  17 

Magnesia  34 

Protoxide  of  Iron  4  "4 

Water    .       .       .       .       .       .       .  126 

It  fuses  with  difficulty  on  the  thinnest  edges.  Its  olive-green  colour 
and  granular  structure  distinguish  it  from  Serpentine.  It  may  be 
known  from  Talc  by  its  yielding  water  on  fusion. 

Chlorite  Slate  is  an  impure  variety  which  occurs  abundantly, 
sometimes  in  slaty  rocks. 

CHLORITOID,  a  Mineral  of  a  greenish-black  colour,  and  coarsely 
foliated.    It  is  one  of  the  hydrous  silicates  of  alumina.    No  analysis 
of  it  appears  to  exist.    It  comes  from  the  Ural  Mountains,  and  has 
a  hardness  =  5'5,  and  a  specific  gravity  =  3'55.    (Dana,  Mineralogy.) 
CHLOROMYS.  [Agouti.] 
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CHLOROPAL  is  a  Mineral  of  a  greenish-yellow  or  pistachio-green 
colour.    It  is  a  Silicate  of  Iron. 

CHLOROPH-iEITE,  a  Mineral  found  by  Dr.  Macculloch  in  the 
Isle  of  Rum.  It  occus  in  small  masses  imbedded  in  basalt  or  a  black 
indurated  ironstone.  Its  colour  when  fresh  broken  is  green,  which 
becomes  black  by  exposure  to  the  air.  It  is  brittle  and  soft  enough 
to  be  scratched  with  a  quill.  Its  specific  gravity  is  2-02.  _  Some 
specimens  are  transparent,  others  are  opaque.  The  lustre  is  vitreous; 
the  fracture  of  the  transparent  sort  is  conchoidal,  of  the  opaque  inter- 
mediate between  conchoidal  and  granular.    (Phillips's  Mineralogy.) 

CHLOROPHANE.    [Fluor-spar.  1 

CHLOROPHYLE.  (Endochrome,  Phytochlore,  Chromule.)  The 
green  colouring-matter  of  plants.  It  is  obtained  by  bruising,  press- 
ing, and  then  washing  leaves  with  water,  and  afterwards  treating  them 
with  alcohol,  which  dissolves  the  green  colour  and  wax  ;  when  water 
is  added  to  this  solution,  and  the  alcohol  distilled,  the  green  substance, 
which  contains  wax,  floats  on  the  surface  of  the  water ;  when  this  is 
heated  with  ether,  the  wax  is  dissolved,  and  Chlorophyle  remains 
nearly  pure.  When  exposed  to  light,  or  the  action  of  chlorine,  it  is 
bleached.  Acids  produce  a  similar  effect,  and  by  the  alkalis  it  is  con- 
verted into  soap.  The  red  tint  which  leaves  assume  in  autumn  appears 
to  be  owing  to  the  formation  and  action  of  an  acid ;  the  green  colour 
is  restored  by  an  alkali. 

This  substance  has  been  recently  investigated  with  great  care  by 
Mulder,  and  the  following  account  of  it  is  chiefly  derived  from  his 
researches  as  given  in  his  '  Chemistry  of  Animal  and  Vegetable 
Physiology.' : — 

It  is  a  striking  fact  that  young  leaves  have  a  much  lighter,  green 
colour  than  those  which  are  older,  showing  that  the  quantity  of 
Chlorophyle  increases  with  the  age  of  the  leaves.  If  Chlorophyle  were 
a  substance  poor  in  oxygen,  and  were  derived  from  substances  rich  in 
oxygen,  this  fact  alone  would  be  sufficient  to  explain  the  power  which 
the  green  parts  possess  of  separating  oxygen.  This  however  is  not 
the  case  :  Chlorophyle  is  rich  in  oxygen.  Nevertheless  the  leaves  give 
off  oxygen  not  because  they  are  green,  but  whilst  they  are  becoming 
green. 

When  green  leaves  are  digested  with  ether  the  liquid  becomes 
green.  On  evaporating  the  etherial  solution,  and  treating  the  residue 
with  hot  alcohol,  a  considerable  amount  of  white  fatty  matter  (wax) 
separates  on  cooling,  while  the  green  colouring-matter  remains  in 
solution.  Before  proceeding  to  the  consideration  of  the  green 
colouring-matter,  it  will  be  expedient  to  say  a  few  words  respecting 
the  mixture  it  forms  with  the  wax. 

In  a  physiological  or  botanical  sense  this  mixture  has  the  name  of 
Chlorophyle  ;  in  a  chemical  sense  the  term  is  restricted  to  the  actual 
green  pigment.  To  prevent  confusion,  the  former  is  designated  as 
B.  Chlorophyle,  and  the  latter  a3  C.  Chlorophyle  ;  B.  indicating  the 
botanical,  and  C.  the  chemical  signification  of  the  word. 

We  find  similar  mixtures  of  a  waxy  fat  and  colouring-matter  in 
other  external  parts  besides  the  leaves,  namely,  in  the  skins  of  fruits, 
especially  of  such  as  are  coloured ;  and  on  digesting  them  in  ether 
we  obtain  a  large  quantity  of  waxy  matter  in  solution,  varying  in  tint 
according  to  the  colour  of  the  skin ;  being  gray  when  obtained  from 
apples,  and  of  a  beautiful  orange-colour  when  obtained  from  the  berries 
of  the  Mountain-Ash. 

The  degree  in  which  the  action  of  light  contributes  to  the  change 
of  colour  in  the  C.  Chlorophyle  which  exists  in  the  perisperms,  and 
to  the  production  from  it  of  the  colouring-matter  of  the  skin  of  ripe 
fruits,  may  be  obviously  inferred  from  the  green  colour  which  such 
fruits  retain  if  they  do  not  receive  a  sufficient  supply  of  solar  light, 
or  from  the  difference  of  colour  exhibited  by  the  opposite  side  of  the 
same  fruit,  as  well  as  from  the  fact  that  leaves  when  deprived  of  the 
action  of  light  become  colourless,  while  if  completely  exposed  to  its 
action  they  secrete  a  considerable  amount  of  B.  Chlorophyle. 

This  apparently  anomalous  difference  in  the  action  of  light  on  the 
skins  of  fruits  and  on  leaves  is  dependent  on  the  same  cause  as  the 
change  of  colour  in  the  leaves  during  autumn  ;  namely,  that  light  can 
only  produce  B.  Chlorophyle  when  there  is  a  sufficient  supply  of 
materials  for  its  renewed  formation  as  often  as  the  existing  quantity 
is  decomposed  by  the  influence  of  the  light ;  and  that  as  soon  as  this 
supply  is  exhausted  the  green  colouring-matter  is  itself  decomposed, 
and  other  compounds  are  formed  from  it. 

Light  acts  powerfully  in  keeping  plants  green,  and  likewise  exerts 
a  powerful  decomposing  action  upon  all  colouring-matters,  the  C. 
Chlorophyle  not  excepted ;  thus  asparagus,  potatoes,  young  leaves, 
&c,  become  green  whenever  they  are  exposed  to  light,  and  hence 
there  must  be  a  substance  widely  diffused  through  plants,  which 
causes  the  production  of  Chlorophyle.  The  change  takes  place  not 
merely  on  the  surface,  but  beneath  it  as  far  as  light  can  penetrate 
through  the  semi-transparent  parts.  All  plants  however  are  not 
coloured  green  ;  some  have  no  colour  at  all,  while  others  are  speckled 
or  spotted,  or  of  a  colour  entirely  different  from  green.  Hence  we 
conclude  that  in  these  plants  or  parts  of  plants,  the  materials  yielding 
Chlorophyle  are  absent.  We  may  sometimes  observe  in  summer  one 
single  spot  of  a  green  leaf  coloured  red  by  the  action  of  insects  or  by 
being  injured  by  hail ;  the  green  colouring-matter  is  at  the  spot  decom- 
posed by  the  light ;  no  new  portion  is  formed,  and  the  spot  acquires 
the  same  colour  which  the  whole  leaf  would  have  assumed  in  autumn. 


From  this  we  infer  that  the  change  of  colour  in  the  leaves  during 
autumn  is  simply  dependent  on  a  chemical  alteration  of  the  green 
colouring-matter  by  light. 

Mulder,  after  showing  from  a  large  number  of  facts  that  wax  along 
with  a  green  colouring-matter  exists  in  leaves  and  unripe  fruits, — 
wax,  with  a  red  colouring-matter,  in  the  red  leaves  which  appear  in 
autumn,  and  in  the  red  fruits, — and  wax  with  a  yellow  colouring- 
matter,  in  the  yellow  leaves  of  autumn,  and  in  the  yellow  fruits — gives 
a  lengthened  chemical  description  of  Chlorophyle,  for  an  account  of 
which  we  must  refer  to  the  original  work. 

From  Mulder's  experiments,  and  those  previously  instituted  by 
Berzelius,  it  appears  that  the  green  colouring-matter  of  the  leaves  is 
readily  decomposed  into  three  different  substances,  one  yellow,  another 
blue,  and  a  third  black  ;  and  that  according  to  the  proportion  of  these 
three  mixed  with  the  green,  a  different  kind  of  green  must  be  produced. 
Hence  the  difference  in  the  green  colour  of  different  leaves  depends 
not  only  on  the  presence  of  more  or  less  Chlorophyle,  but  also  on  the 
different  mutual  proportions  of  these  three  colouring-matters. 

The  quantity  of  pure  C.  Chlorophyle  contained  in  the  leaves  is 
exceedingly  small ;  according  to  Berzelius  it  is  not  more  than  the 
amount  of  pigment  in  dyed  cotton. 

If  a  tincture  of  pure  Chlorophyle  be  exposed  to  the  action  of  the 
sun  the  green  colour  becomes  in  a  few  hours  converted  into  a  yellow. 
When  a  solution  of  pure  Chlorophyle  in  ether  and  hydrochloric  acid 
was  kept  for  five  months  in  a  bottle  half  full,  the  green  was  entirely 
changed  into  a  yellow.  From  these  experiments  we  learn,  first,  that 
the  green  colouring-matter  is  decomposed  and  a  yellow  one  left,  both 
with  and  independently  of  the  influence  of  light ;  and  secondly,  that 
in  all  probability  a  similar  decomposition  (accompanied  by  a  repro- 
duction) of  green  colouring-matter  and  green  leaves  is  constantly 
going  on  under  the  influence  of  light.  Mulder  conceives  that  the 
continual  decomposition  d  the  green  colouring-matter  may  be  in  part 
the  origin  of  the  wax,  since  the  quantity  of  the  latter  is  found  to  have 
increased  when  the  same  leaves  are  analysed  later  in  summer.  In 
consequence  of  the  continuance  of  this  reproduction,  the  leaves  remain 
green  ;  when  it  stops,  the  leaves  become  yellow  as  in  autumn. 

It  is  worthy  of  notice  that  decomposed  Chlorophyle  yields  a  blue 
colouring-matter ;  it  is  this  which  is  no  doubt  present  in  the  skins  of 
many  fruits,  as  for  instance  those  of  the  grape ;  the  exact  nature  of 
the  chemical  change  is  not  clearly  understood. 

It  is  very  obvious  that  the  influence  of  light  will  convert  starch 
into  Chlorophyle.  Every  part  of  an  amylaceous  root  becomes  green 
on  exposure  to  light.  The  parts  of  plants  which  become  green  (all 
without  exception)  contain  starch  ;  and  in  autumn  as  this  green 
colour  decreases  the  starch  also  decreases,  and  finally  cannot  be 
detected  by  the  iodine-test.  Hence  starch  ceases  to  form  B.  Chloro- 
phyle under  the  influence  of  light,  the  B.  Chlorophyle  being  a  complex 
substance  consisting  chiefly  of  wax.  The  change  of  starch  into 
B.  Chlorophyle  may  be  explained  in  much  the  same  manner  as  its 
conversion  into  fat. 

The  wax  contained  in  the  leaves  and  other  parts  of  plants  may  be 
chemically  represented  by  the  formula  C15  H15  0.  Now  if  no  other 
products  be  simultaneously  produced  we  may  suppose  the  wax 
obtained  from  the  starch  in  the  following  manner  : — 

5  equiv.  of  starch  ....  C00  H50  Oso 
With  10  of  water      .  .    .  H10  010 


lUUKt;  ......  VyCQ  XL0O  V6( 

And  4  of  wax  C^  H00  Oi 


Leaving  to  be  given  off   .       .       .  Osn 
That  is  to  say,  5  equivalents  of  starch  yield  4  equivalents  of  wax,  and 
give  off  56  equivalents  of  oxygen.   This  fully  explains  the  phenomenon 
why  plants,  while  becoming  green,  evolve  oxygen,  and  further  indicates 
the  use  of  starch  in  the  leaves. 

Mulder  has,  as  far  as  we  are  aware,  made  only  one  ultimate  analysis 
of  pure  C.  Chlorophyle — that  from  poplar  leaves ;  from  this  analysis 
he  calculated  the  formula  C,»  H0  N  Os. 

"  Properly  speaking,"  Mulder  observes,  "  the  green  colouring-matter 
in  the  leaves  has  nothing  to  do  with  the  evolution  of  oxygen  ;  on  the 
contrary,  the  colourless  C.  Chlorophyle,  which  seems  to  be  every 
where  present,  becomes  green  by  the  absorption  of  oxygen.  Hence  a 
small  portion  of  the  oxygen  produced .  from  the  conversion  of  starch 
into  wax  is  employed  for  this  purpose,  and  is  not  mixed  with  the 
atmosphere.  But  this  is  just  the  reason  why  C.  Chlorophyle  is  not 
formed  by  the  exhalation  of  oxygen  ;  it  only  becomes  green  instead 
of  white,  as  it  previously  was.  This  can  only  happen  when  there  is 
an  abundance  of  oxygen,  and  this  we  have  seen  to  be  the  case  when 
starch  is  converted  into  wax.  We  may  therefore  assume  as  proved 
that  white  Chlorophyle  diffused  throughout  the  whole  plant,  will 
become  green  in  proportion  as  starch  is  converted  into  wax  ;  because 
it  is  enabled,  in  such  proportion,  to  take  up  oxygen — to  become 
oxidised,  just  like  white  indigo. 

"  Now,  the  probable  composition  of  green  Chlorophyle, — C1S  H„ 
N  03  shows  that  pure  white  Chlorophyle  is  not  produced  from  starch. 
It  is  necessary  that  an  azotised  body  in  a  liquid  state  should  penetrate 
into  the  globule  of  starch,  which  during  this  transformation  into  wax 
is  converted  into  C18  H3  N  08.    We  do  not  know  yet  what  that 
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substance  is,  but  it  is  certain  that  it  must  be  one  which  is  diffused 
throughout  the  plant  like  starch  ;  hence  it  is  probably  protein,  which 
is  changed  into  a  most  beautiful  violet-coloured  substance  by  the 
influence  of  hydrochloric  acid  and  oxygen." 

At  one  time  it  was  supposed  that  the  possession  of  Chlorophyle  was 
characteristic  of  the  vegetable  kingdom.  The  following  remarks 
however  of  Schultze,  in  the  '  Comptes  Rendus  '  for  May  185*2,  would 
seem  to  indicate  that  the  green  colouring-matter  of  some  animals 
closely  approaches  that  of  plants.  He  enumerates  several  animals  of 
a  green  colour  which  are  common  in  ditches  and  marshes,  such  as 
Hydra  viridis,  several  green  Turbellaricce,  Vortex  vvridis,  Mcsotomum 
viridatum,  and  Derostomwm  cwcum,  and  also  several  green  Infusoria, 
such  as  Stentor polymorphic,  Ophrydium  versatile,  and  Bursariavernalis. 
The  colour  in  these  animals  is  afforded  by  minute  green  globules,  about 
0'016  inch  in  diameter,  which  are  situated  under  the  integument  in 
the  parenchyma  of  the  animals.  They  are  perfectly  spherical,  and 
exhibit  within  the  green  substance  an  extremely  minute  colourless 
and  homogeneous  nucleus ;  or  they  may  consist  of  several  minute 
green  globules,  grouped  together  in  a  mulberry  form.  In  this  latter 
case  they  arise  from  the  division  of  a  homogeneous  vesicle.  This  green 
colouring  substance  is  not  altered  by  dilute  acids  or  alkaline  solutions, 
by  which  it  is  distinguished  from  the  green  colouring-matter  of 
several  Alga:,  which  according  to  Nageli  is  changed  into  yellow, 
orange,  or  red  by  the  same  reagents.  Concentrated  sulphuric  and 
muriatic  acids  dissolve  the  colouring-matter  :  the  solution  is  of  a 
beautiful  green  or  bluish-green  colour,  unchanged  by  the  action  of 
heat ;  it  is  also  dissolved  by  a  concentrated  solution  of  potass,  by 
ammonia,  alcohol,  and  ether,  the  colour  precisely  resembling  that  of 
a  solution  of  Chlorophyle.  Its  development  also  is  influenced  in  the 
same  way  as  that  of  vegetable  Chlorophyle  by  light ;  but  animals  con- 
taining it  do  not  evolve  oxygen,  and  the  author  thence  concludes  that 
the  evolution  of  that  gas  is  not  solely  dependent  upon  the  Chlorophyle 
in  plants.  In  Vortex  vvridis  the  minute  green  globules,  owing  to 
their  mutual  compression,  assume  a  hexagonal  form ;  the  green  com- 
partments thus  formed  are  separated  by  an  interstitial  colourless  sub- 
stance. The  existence  of  a  colourless  membrane  around  each  vesicle 
may  thence  be  deduced.  This  fact  is  further  demonstrated  in  vesicles 
the  green  matter  of  which  only  partially  fills  the  globular  cavity. 

With  respect  to  the  chemical  composition  of  the  membrane  and  of 
the  nucleus  of  the  vesicles  in  Vortex  vvridis,  the  results  of  the  author's 
researches  are  limited  to  the  following  facts  : — the  solution  of  potass, 
and  of  ammonia  and  sulphuric  acid,  after  the  extraction  of  the 
colouring-matter,  causes  the  membrane  to  swell  out,  in  which  the 
nucleus  can  no  longer  be  recognised.  The  membrane  becomes  pale, 
and  finally  disappears  entirely,  but  especially  so  after  long  boiling. 
Acetic  and  chromic  acids  and  alcohol  do  not  affect  the  membrane  and 
the  nucleus.  By  solution  of  iodine  the  vesicle  is  coloured  brown,  the 
nucleus  becomes  more  distinct,  but  its  colour  is  unaltered.  It  cannot 
consequently  be  assimilated  to  the  nucleus  of  the  vegetable  chloro- 
phyle vesicle,  which  most  frequently  consists  of  amylum. 

CHLOROPHYLLITE,  a  Mineral  occurring  in  6-  and  12-sided  prisms, 
highly  foliated,  parallel  to  the  base.  The  folia  are  soft  and  brittle, 
the  lustre  pearly,  the  colour  grayish-green  to  dark-olive  green.  It 
has  the  following  composition  : — 

Silica  45-2 

Alumina  '  .       .  27-6 

Magnesia      .  .96 

Protoxide  of  Iron  8  "2 

Protoxide  of  Manganese  4*1 

Water  3  6 

It  fuses  only  at  the  edges,  and  yields  water  before  the  blow-pipe. 
It  occurs  with  Iolite  in  granite  in  the  United  States.  A  variety 
under  the  name  of  Esmarkite  is  brought  from  Brevig  in  Norway. 
Fahlunite,  Giyantolite,  and  Aspasiolite  are  allied  to  this  mineral,  and 
like  it  probably  proceed  from  the  alteration  of  Iolite. 

CHLOROSPERME^E.  [Alg^s.] 

CHLOROSPINEL.  [Spinel.] 

CHOANI'TES,  a  group  of  Spongoid  Fossils  from  the  Chalk  of 
England  and  France,  thus  named  by  Mantell.  Analogous  living  forms 
occur  on  the  coast  of  Australia. 

CHOCOLATE-TREE.  [Theobroma.] 

CHQiROPOTAMUS,  a  genus  of  extinct  Mammalia  belonging  to 
the  order  Pachydermata. 

■  C.  Cuvieri  (Owen).  This  animal,  the  remains  of  which  have  been 
found  in  the  gypsum  beds  of  Montmartre,  Paris,  and  the  Eocene 
Formations  of  the  Isle  of  Wight,  seems  to  have  resembled  the  Peccari, 
but  must  have  been  about  one-third  larger,  and  was  the  earliest  form 
of  the  Hog-Tribe  introduced  upon  our  planet.  Cuvier  was  the  first  to 
recognise  the  distinct  characters  of  this  animal  from  the  remains 
found  at  Paris.  They  were  subsequently  much  more  clearly  defined 
by  Professor  Owen  from  the  portions  of  the  animal  discovered  in  the 
Isle  of  Wight.  The  Charopotamus  is  one  of  the  links  between  the 
existing  Hippopotamus  and  Hog-Tribe.  Professor  Owen  in  his  '  British 
Mammals  and  Birds,'  remarks,  "  Nothing  as  yet  is  known  of  the 
incisors  of  the  Chotropotamus,  the  rest  of  the  dentition  closely  resembles 
that  of  the  Peccari ;  but  the  premolars  are  more  simple,  and  the 
canines  by  their  size,  shape,  and  dii  sction,  and  the  lower  jaw  by  the 


backward  prolongation  of  its  angle,  alike  manifest  a  marked  approxi- 
mation to  the  Ferine  type.  The  occasional  carnivorous  properties  of 
the  common  Hog  are  well  known,  and  they  correspond  with  the 
minor  degree  of  resemblance  which  this  existing  pachyderm  presents 
to  the  same  type.  The  extinct  Choeropotamus,  still  better  adapted  by 
its  dentition  for  predaceous  habits,  presents  an  interesting  example 
of  one  of  those  links,  completing  the  chain  of  affinities  which  the 
revolutions  of  the  earth's  surface  have  interrupted  as  it  were,  and  for 
a  time  concealed  from  our  view."  Other  links  in  this  chain  of 
affinity  are  the  genera  A  ntkracotherium  (Cuvier),  Merycopotamus,  and 
Hippophyus  (Cautley  and  Falconer). 

CHOIROPOTAMUS,  a  genus  of  Hogs  found  in  Africa.  [SuiDiE.] 

CHOL^EPUS,  Illiger's  generic  name  for  the  Two-Toed  Sloths. 
[Bradypus;  Edentata.] 

CHOLESTERIN,  a  crystalline  matter  formerly  known  as  a  biliary 
fat,  and  supposed  on  account  of  its  occurrence  in  biliary  concretions 
to  be  especially  connected  with  the  secretion  of  the  liver.  It  separates 
from  its  solutions  in  nacreous  scales,  which  under  the  microscope 
appear  in  very  thin  rhombic  tablets.  It  fuses  at  145°,  becoming 
solid  and  crystalline  at  135°.  It  is  found  to  consist  of  Carbon, 
Hydrogen,  and  Oxygen  (C37  Haa  0).  In  order  to  prepare  it  arti- 
ficially gall-stones  should  be  boiled  in  alcohol,  when  the  Cholesterin 
is  deposited  by  evaporation  and  cooling.  Although  when  dissolved 
it  is  not  easily  detected  in  the  fluids  of  the  body,  its  presence  is 
easily  detected  by  the  form  of  its  crystals. 

Small  quantities  of  Cholesterin  occur  in  most  of  the  animal  fluids. 
It  is  constantly  present  as  a  normal  constituent  of  the  bile,  and  also 
of  the  blood.    The  quantity  in  blood  averages  0'088  in  l'OOO  parts. 

It  is  often  found  as  a  morbid  product  in  the  body.  Its  mode  of 
formation  is  unknown. 

CHOMA'TODUS,  a  genus  of  Fossil  Fishes  from  the  Mountain 
Limestone  of  Bristol  and  Armagh.    ( Agassiz. ) 

CHOMORO,  a  name  for  Podocarpus  cwpressinus. 

CHONDRILLA,  a  genus  of  plants  belonging  to  the  natural  order 
Composita:  and  the  sub-order  Astcracea;,  one  species  of  which,  C. 
juncea,  yields  a  gum. 

CHONDRI'TES.  A  Fossil  Fucoid  from  the  Greensand,  named 
Fucoides  Taryioni  by  Mantell,  is  thus  entitled  by  Sternberg.  ('  Flora 
der  Vorwelt.')  It  is  very  widely  disseminated  in  the  Greensand 
deposits  of  Europe.  Fucoides  intricatus  of  Brongniart  belongs  also 
to  the  Lower  Cretaceous  system  in  the  Alps  and  Carpathians. 

CHONDRODENDRON,  a  genus  of  plants  belonging  to  the  natural 
order  Menispermacea.  One  species,  C.  convolvulaceum,  is  employed  as 
a  febrifuge  in  Peru.  Eudlicher  states  that  the  bark  of  some  of  the 
species  is  used  for  dyeing  yellow. 

CHONDRODITE,  a  Mineral,  containing— 

Silica     .  :       "  .      .....       .      .  33-1 

Magnesia    .       •'.  ■    •       •       •       •       •  55'5 

Protoxide  of  Iron  ......  3'6 

Fluorine     .......  7'6 

It  occurs  usually  in  imbedded  grains  or  small  rounded  or  flattened 
kernels  or  nodules  in  limestone,  and  appearing  brittle.  The  colour 
is  brownish-yellow  or  brown.  The  lustre  vitreous.  It  is  translucent 
or  subtranslucent,  with  an  uneven  fracture.  Hardness,  6  to  65  ; 
specific  gravity,  31  to  3'2.  It  has  also  been  called  Brucite.  Found  in 
granular  limestone  in  the  United  States. 

CHONDROPTERY'GII,  or  CARTILAGINEI,  one  of  two  great 
sections  into  which  the  class  of  Fishes  is  divided. 

In  this  section  we  find  species  which  possess,  in  most  respects,  the 
highest  degree  of  organisation,  while  others  possess  the  lowest 
observed  in  the  class. 

The  principal  character  which  distinguishes  this  section  from  the 
fishes  with  true  bone  (which  usually  come  first  in  arrangement)  is 
the  cartilaginous  substance  of  which  the  bones  are  composed,  a  circum- 
stance arising  from  the  very  small  quantity  of  earthy  matter  which 
enters  into  their  composition.  This  earthy  matter,  when  observed,  is 
found  to  be  disposed  in  small  granules  and  not  in  distinct  fibres,  as  in 
the  first  section. 

The  cranium  of  these  fishes  is  not  divided  by  true  sutures,  but  is 
formed  of  a  single  piece  :  the  maxillary  and  intermaxillary  bones  are 
either  wanting  or  rudimentary,  and  their  functions  are  performed  by 
bones  analogous  to  the  palatines,  and  sometimes  the  vomer.  Many  of 
the  vertebras  are  often  consolidated.  The  gelatinous  substance, 
which  in  most  fishes  fills  the  intervals  between  the  vertebras  (these 
intervertebral  masses  being  connected  only  by  a  small  cord),  in  this 
section  frequently  forms  a  thick  cord,  which  varies  but  slightly  iu 
diameter. 

In  the  Myxine  (Gastrolranchus  caucus)  no  distinct  vertebras  are 
perceivable,  their  place  being  occupied  by  a  soft  gelatinous  tube.  In 
the  extraordinary  little  fish  described  by  Mr.  Yarrell  in  his  '  History 
of  British  Fishes,'  the  Lancelet  (Amphioxus  lanceolatus),  this  part  is 
still  more  rudimentary,  consisting  only  of  a  slender  transparent 
column.  [Branchiostojia.] 

The  Chondropteryyii  are  divided  by  Cuvier  into  two  orders — those 
which  have  their  gills  free,  as  in  the  generality  of  fishes ;  and  those 
in  which  they  are  fixed — that  is,  the  external  edge  attached  to  the 
skin.  In  the  former  of  these  orders  the  species  have  but  one  external 
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gill-opening,  and  in  the,  latter  they  have  several— generally  five. 
These  orders  are  divided  into  families  and  genera,  as  follows : — 

Order  1.  Chondropterygii.    With  free  Gills. 
Family  1.  Sturionidce  (Sturgeons). 
Genus  1.  Accipenser. 
„     2.  Spatularia. 
Family  2.  Chimaridce. 
Genus  1.  Chimcera. 
Order  2.  Chondropterygii.    With  fixed  Gills. 
Family  1.  Squalidce  (Sharks,  &c). 

The  principal  genera  are  : — 
Squalus. 

Zygoma  (Hammer-Headed  Sharks). 
Squatina  (Angel-Fish). 
Prisies  (Saw-Fish). 
Family  2.  Raiidce. 

Principal  genera : — 
Torpedo  (Electric  Rays). 
Raia  (Skate-Fish). 
Trigon  (Sting-Rays). 
Mylobates  (Eagle-Ray). 
Cepkaloptera. 
Family  3.  Pteromyzidce  (Lampreys,  &c). 
Genus  1.  Pteromyzon. 
„     2.  AramoccBtes. 
„     3.  Oastrobranchus. 
„     4.  Amphioxus  (Branchiostoma). 
CHONDROSE'PIA,  Leuckart's  name  for  a  genus  of  Cephalopoda, 
the  Sepio'euthis  of  Blainville.  [Sepiad.e.] 
CHONDRUS.  [Alqje.] 

CHONDRUS,  a  Pulmoniferous  Mollusk.  [Helicidje.] 
CHORD  ARIACEjE.  [Algje.] 
CHOUGH.  [Corvidje.] 

CHRISTIANITE,  another  name  for  Anorthite.  [Anorthite.]  It  has 
also  been  applied  to  a  mineral  allied  to  PhiUippsile.  [Phillippsite.] 
CHRISTMAS-ROSE.  [Helleborus.] 
CHRISTOPHER,  HERB.  [Acha,] 
CHROMIRON.  [Chromium.] 
CHRO'MIS,  a  genus  of  Fishes.  [Labridj:.] 

CHROMIUM,  a  Metal.  It  does  not  occur  pure  in  nature.  The 
following  are  the  most  important  ores  containing  Chromium  : — 

Chromate  of  Lead.  Red  Lead.  Occurs  massive  and  crystallised. 
Primary  form  of  the  crystal  an  oblique  rhombic  prism.  Colour  deep 
orange-red.  Lustre  adamantine,  sometimes  translucent,  rarely  trans- 
parent. Specific  gravity,  6.  Hardness,  2'5  to  3.  Brittle ;  streak 
orange-yellow.  Cross-fracture  uneven,  passing  into  conchoidal,  with 
a  splendent  lustre.  With  the  blowpipe  it  crackles  and  melts  into  a 
grayish  slag.  Soluble  in  nitric  acid  ;  solution  yellow.  Occurs  in  the 
gold  mine  of  Berezof  in  Siberia,  in  the  Ural,  and  Brazil. 

When  pure  it  is  composed  of — 

Chromic  Acid     .       .       .       .       .       .  31-71 

Oxide  of  Lead  68-29 

100 

Massive  varieties  amorphous  ;  structure  columnar,  granular. 
Subsesquichromate  of  Lead.    Monochroitc.    Occurs  massive  and 
crystallised.  Form  of  the  crystal  imperfectly  d  iscribed.    Colour  red. 
Lustre  resinous ;  translucent  on  the  edges.    Specific  gravity,  5-75  ; 
very  soft.    Powder  tile-red. 

Fuses  by  the  blowpipe  into  a  dark  mass.  Occurs  with  Chromate  of 
Lead  in  the  Ural.    It  is  composed  of — 

Chromic  Acid  23-31 

Oxide  of  Lead  76-69 


100 

Chromate  of  Lead  and  Copper.  Vauquelinite.  Occurs  massive 
and  in  minute  crystals.  Primary  form  an  oblique  rhombic  prism. 
Colour  black  or  greenish-black.  Lustre  adamantine,  nearly  opaque. 
Specific  gravity,  5'5  to  5'78.  Hardness,  2'5  to  3.  Streak  greenish. 
Fracture  uneven. 

Before  the  blowpipe  it  fuses  into  a  dark  gray  globule  of  metallic 
lustre,  surrounded  with  beads  of  metallic  lead. 

The  massive  varieties  are  amorphous,  botryoidal,  reniform. 
Structure  compact,  fine  granular. 

Found  with  Chromate  of  Lead  in  Siberia. 
Composed  of,  according  to  Berzelius, — 

Chromic  Acid  28-33 

Oxide  of  Lead  60-87 

Oxide  of  Copper  10-8 

100 

Chromate  of  Iron.  Ckromiron.  Occurs  massive  and  crystallised. 
Crystal  the  regular  octahedron.  Colour  blackish  ;  lustre  imperfect 
metallic ;  opaque.  Hardness,  5'5  ;  brittle.  Specific  gravity,  4-321. 
Streak  brown.  Fracture  uneven,  imperfect  conchoidal.  Not  attracted 
by  the  magnet.    Cleaves  parallel  to  all  its  planes, 
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Analysis  of  the  crystals  from  Baltimore,  by  Dr.  Thomson  :— 
Green  Oxide  of  Chromium     .       ,       .    .    52  95 

Peroxide  of  Iron  29-24 

Alumina  12"22 

White  matter  3-09 

Water  070 

A  trace  of  Silica  

98-20 

The  massive  is  amorphous,  with  a  granular  or  compact  structure. 
It  is  found  in  the  island  of  Unst,  in  Scotland,  and  sometimes  inter- 
spersed with  green  oxide  :  it  occurs  also  in  France  and  in  North 
America,  especially  near  Baltimore.  Oxide  of  Chromium  has  been 
observed  in  some  aerolites. 

CHRYSALIS.    [Pupa;  Insect.] 

CHRYSANTHEMUM,  a  genus  of  plants  belonging  to  the  natural 
order  Composites  and  the  sub-order  Corymbiferce  or  Asteracece.  This? 
genus  is  known  by  the  receptacle  being  without  scales,  the  heads  of 
flowers  heterogamous,  the  flowers  of  the  ray  containing  pistils  and 
those  of  the  disc  both  stamens  and  pistils ;  the  involucre  hemi- 
spherical ;  the  fruit  terete,  without  wings,  no  pappus ;  the  flowers  of 
the  ray  ligulate,  those  of  the  disc  tubular.  The  species  are  very 
numerous  in  the  temperate  parts  of  the  earth. 

C.  Sinense  is  most  extensively  cultivated  in  our  gardens.  [Chrys- 
anthemum, in  Arts  and  Sc.  Div.] 

There  are  two  British  species : — 

C.  leucanthemum,  Ox-Eye  or  Ox-Eye  Daisy.  It  is  very  common  in 
our  fields,  and  is  known  by  the  large  white  ligulate  flowers  of  the  ray, 
and  the  yellow  tubular  ones  of  the  disc. 

C.  Segetum,  the  Corn-Marigold.  It  is  common  in  corn-fields,  and  is 
easily  distinguished  from  the  last  species  by  the  flowers  of  the  ray 
being  yellow  instead  of  white. 

CHRY'SAOR,  one  of  the  numerous  genera  into  which  De  Montfort 
divided  the  Belemnites. 

CHRYSA'ORA.  [Acalephjs.] 

CHRYSI'DID^E,  a  family  of  Hymenopterous  Insects  of  the  section 
Pupivora.  Distinguishing  characters: — No  nervures  to  the  under 
wings;  terminal  segments  of  the  abdomen  forming  a  jointed  retractile 
ovipositor ;  abdomen  of  the  females  with  only  three  or  four  distinct 
segments,  concave  or  flat  beneath  ;  antenna)  13-jointed  in  both  sexes, 
and  geniculated  ;  mandibles  slender,  curved,  and  pointed  ;  maxillary 
palpi  filiform,  generally  longer  than  the  labial  palpi,  and  5-jointed  ; 
the  labial  palpi  are  generally  3-jointed. 

The  Chrysididos  are  most  of  them,  if  not  all,  of  parasitic  habits, 
that  is  to  say,  they  seek  the  nests  of  other  insects  where  they  deposit 
their  eggs  to  the  destruction  of  the  rightful  owners  ;  each  species  of 
this  family  apparently  confining  its  attacks  to  the  nest  of  some  other 
hymenopterous  insect,  and  generally  selecting  those  of  the  same 
species.  They  are  all  of  brilliant  colouring,  very  active,  and  fly  about 
in  the  sunshine  ;  some  are  seen  \ipon  flowers,  and  most  of  them  upon 
old  walls,  palings,  and  sand-banks.  Some  of  these  species  are  called 
Ruby-Tail  Flies. 

Chrysis  ignita  will  afford  a  good  illustration  of  this  family.  This 
insect  is  rather  less  than  half  an  inch  in  length,  has  the  head,  thorax, 
and  legs  of  a  rich  blue  or  green  colour,  and  the  abdomen  of  a  burnished 
golden-copper  hue ;  this  part  is  truncated  at  the  apex,  and  furnished 
with  four  little  spines. 

It  will  be  perceived  that  the  above  is  a  description  of  a  little  four- 
winged  fly,  which  so  often  attracts  our  notice  from  its  brilliant 
colouring,  and  is  so  common  on  our  garden  walls  when  the  sun  is  on 
them.  This  little  insect  is  in  constant  motion,  for  if  it  ceases 
running  or  flying  for  a  moment  its  little  horns  still  keep  up  their 
vibratory  motion.  If  we  watch  one  of  these  insects  for  a  short  time, 
we  perceive  that  it  thrusts  its  head  into  every  little  hole  in  the  brick- 
work ;  it  is  then  searching  after  the  nest  of  a  wasp-like  insect  which 
builds  in  these  situations. 

The  principal  genera  comprised  in  the  family  Chrysididce  are 
Panorpes,  Chrysis,  Stilbum,  Hedicrum,  Elampus,  and  Cleptes.  An 
account  of  the  habits  of  one  of  the  species  of  Panorpes  is  given 
under  the  head  Bembex,  where  the  habits  of  B.  rostrata  are  given, 
that  being  the  species  whose  nests  are  subject  to  the  attacks  of  the 
Panorpes  which  we  are  about  to  describe. 

The  genus  Panorpes  is  distinguished  from  the  other  genera  above 
mentioned  principally  by  the  elongated  maxilla  and  labium,  which 
appear  like  a  proboscis,  and  the  palpi  being  very  small  and  two- 
jointed.  P.  carnea  is  about  half  an  inch  in  length,  and  considerably 
broader  than  the  Chrysis  ignita  (ibove  described) ;  the  head,  thorax, 
and  base  of  the  abdomen  are  of  a  blue-green  colour ;  the  remainder 
of  the  abdomen  and  the  legs  (with  the  exception  of  the  thighs,  which 
are  blue)  are  of  a  reddish-yellow  colour.  It  is  found  in  various  parts 
of  Europe. 

The  characters  of  the  genus  Chrysis  are  Maxillary  palpi 
5-jointed,  and  longer  than  the  labial;  labial  palpi  3-jointed ;  thorax 
not  narrowed  in  front ;  labium  rounded.  About  six  or  seven  species 
of  this  genus  are  natives  of  England.  C.  bidentata  is  rather  less  than 
C.  ignita,  and  differs  from  that  species  in  having  the  thorax  as  well 
as  the  abdomen  of  a  rich  copper-like  hue  :  the  latter  however  has  the 
apex  blue,    C.  cyanea  is  entirely  of  a  blue  colour. 
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OHRYSOBALANA'CE/E,  Chrysobalans,  a  natural  order  of  Poly- 
petalous  Exogenous  Plants,  allied  to  Rosacea  and  Fabacece  (Legumi- 
nosa),  from  which  it  differs  in  the  style  proceeding  from  the  base  of 
the  ovary,  and  in  its  stamens  being  very  irregular,  often  placed  only 
on  one  side  of  the  ovary.  They  are  trees  or  shrubs,  with  alternate 
stipulate  simple  leaves,  and  flowers  in  loose  racemes,  corymbs,  or 
panicles.  Many  species  have  no  petals.  They  are  exclusively  natives 
of  the  tropica,  where  they  often  bear'the  name  of  plums.  The  gray 
or  rough  skinned  plums  of  Sierra-Leone  are  produced  by  species  of 
Parinariwn,  and  the  Callimato,  or  Cocoa-Plum  of  the  West  Indies 
belongs  to  C  hrysobalanus  Icaco.  [Chrysobalanus.]  The  drupes  of 
Moquilla  grand  ijlora  are  edible.  The  order  contains  11  genera 
and  50  species. 

CHRYSOBALANUS,  a  genus  of  plants  belonging  to  the  natural 
order  Chrysobalanacew.  It  has  a  campanulate  5-cleft  calyx.  Petals  5, 
unguiculate.  Stamens  about  20,  nearly  equal  in  length,  disposed 
in  one  series.  Drupe  fleshy,  plum-formed,  containing  an  ovate 
5-furrowed  1-seeded  nut.  Trees  with  simple  leaves,  and  racemes  or 
panicles  of  insignificant  flowers.    The  fruit  of  all  the  species  is  edible. 

C.  Icaco,  Cocoa-Plum,  has  nearly  orbicular  or  obovate  leaves,  emar- 
ginate ;  racemes  axillary,  dichotomous  ;  stamens  hairy.  It  is  a  native 
of  South  America  and  the  West  Indies,  by  the  sea-side,  as  well  as  of 
the  southern  parts  of  North  America.  The  flowers  are  white.  The 
fruit  is  about  the  size  of  a  plum,  ovate,  roundish,  varying  much  in 
colour,  white,  yellow,  red,  but  most  commonly  purple,  and  usually 
covered  with  a  sort  of  bloom.  The  skin  is  thin  and  the  pulp  white ;  the 
taste  sweet,  with  some  sharpness,  but  not  unpleasant.  It  is  eaten  both 
raw  and  preserved.    The  root,  bark,  and  leaves  are  used  in  medicine. 


sionally  a  blue  opalescence.  Streak  white,.  Lustre  vitreous.  It  is 
translucent  or  transparent.  Specific  gravity  about  3'8.  Hardness,  8-5. 
Fracture  conchoidal.  Before  the  blowpipe  it  suffers  no  change  alone; 
with  borax  it  fuses  into  a  transparent  glass. 

The  massive  variety  occurs  in  rounded  pieces. 

It'is  found  in  Brazil,  and  in  Connecticut,  North  America. 

Seybert  first  found  that  it  contained  gluciua.  The  following  are 
his  and  Dr.  Thomson's  analyses  : — 


Cocoa-Plum  {Chrysobalatius  Icaco). 
a,  Flowers  in  different  stages  of  development ;  b,  vertical  section  of  the 
flower ;  c,  stamen ;  d,  vertical  section  of  the  pistil,  showing  the  ovules  in  the 
base  of  the  ovary;  e,  horizontal  section  of  fruit,  showing  the  inclosed  nut; 
/,  transverse  section  of  nut ;  g,  a  cotyledon,  with  the  plumule  at  its  base. 

C.  ellipticus,  Elliptic-Leaved  Cocoa-Plum,  has  elliptic  leaves,  obtuse 
or  acute,  never  emarginate ;  racemes  axillary,  dichotomous ;  stamens 
hairy.  It  is  a  native  of  Sierra-Leone  on  the  sea-side.  The  fruit  is 
about  the  size  of  a  damson,  and  like  the  other  species  is  eatable. 

The  other  species  are — C.  oblongifolius,  Oblong-Leaved  Cocoa- 
Plum,  native  of  Brazil ;  C.  ovalifolius,  Oval-Leaved  Cocoa-Plum,  a 
shrub,  native  of  Brazil ;  and  C.  macrophyllus,  Large-Leaved  Cocoa- 
Plum,  also  a  native  of  Brazil. 

The  species  thrive  best  in  sandy  loam.  The  best  mode  of  increasing 
the  plants  is  by  seeds,  when  they  can  be  procured. 

CHRYSOBERYL,  a  Mineral  called  Cymophane  by  Haiiy.  It  occurs 
massive  and  crystallised.  Primary  form,  a  right  rhombic  prism.  Its 
colour  is  green,  sometimes  with  a  yellow  or  brown  tinge,  with  occa- 


Seybert. 

Thomson. 

Alumina    .    .  . 

.  73G0 

Alumina  . 

76-752 

Gluciua  . 

.  15-80 

Gluciua        .       .  . 

17-791 

Silica 

.  4 

Protoxide  of  Iron 

4-494 

Protoxide  of  Iron  . 

.  3-33 

Volatile  matter    .  . 

0-480 

Oxide  of  Titanium 

i'i-fla, 

Moisture 

.  0-40 

99-517 

98-18 

CHRYSOCHLO'RA,  a  genus  of  Dipterous  Insects  belonging  to  the 
family  Stratiomydes.  Characters  : — Body  elongated  ;  antennae  with 
the  basal  joint  short,  the  third  long,  conical,  and  compressed  ;  stylet 
terminal,  elongated ;  third  posterior  nervure  of  the  wings  not 
reaching  the  hinder  margin. 

O.  amethyst ina  is  about  three-quarters  of  an  inch  in  length  ;  the 
head  and  antenna)  are  black  ;  there  is  a  white  spot  at  the  base  of  each 
antenna ;  the  thorax  and  abdomen  are  of  a  violet-blue  colour,  the 
latter  has  a  yellow  spot  on  each  side  of  the  second,  third,  and  fourth 
segments  ;  the  legs  are  black. 

It  inhabits  the  island  of  Mauritius  and  the  East  Indies. 

CHRYSOCHLO'RIS  (Lacepkle),  a  genus  of  animals  belonging  to 
the  class  Mammalia,  and  allied  to  the  Moles  (Ta Ipa),  but  differing  from 
them  in  their  dentition  and  in  other  particulars.    Dental  formula  :— 

Incisors,  -  :  canines,  0  :  molars,   =  40.    The  true  molars  are 

'4  8—8 
long,  distinct,  and  nearly  all  in  the  shape  of  triangular  prisms. 

The  muzzle  is  short,  wide,  and  reflected.  There  is  no  external  ear, 
nor  any  appearance  of  the  eye  externally.  The  fore  feet  have  three 
claws  only;  the  exterior  claw  is  very  large,  arched,  and  pointed, 
forming  a  powerful  instrument  for  penetrating  and  digging  the  earth  ; 
the  other  two  diminish  gradually.  The  hind  feet  are  furnished  with 
five  claws  of  ordinary  size.  The  fore-arm  is  supported  by  a  third 
bone  placed  under  the  ulna  to  strengthen  it  when  the  animal  is 
employed  in  excavation.  The  body  is  thick  and  short.  The  hair,  or 
rather  fur,  which  is  thick  set,  has  a  metallic  lustre. 

C.  Capensis,  Desmarest ;  Taupe  Dore'e  of  the  French  ;  Talpa  Asiatica 
of  Linnseus ;  C.  villosa  of  A.  Smith.    Hair  brown,  presenting  in  certain 


mm 


Chrysochloris  Capensis. 
a,  the  animal  on  its  feet ;  b,  the  same  turned  up  to  show  the  claws,  &c. 

lights  very  brilliant  changeable  green,  brenze,  and  coppery  tints. 
Cuvier  says  that  it  is  the  only  quadruped  whose  covering  reflet  ts 
those  metallic  tints  which  render  so  many  birds,  fishes,  and  insects 
brilliant.    There  is  no  apparent  tail. 


Mi  CHRYSOCOLLA. 


This  creature  inhabits  the  Cape  of  Good  Hope,  where  it  is  said  to 
live  much  in  the  same  way  as  the  mole,  and  to  prey  like  it  upon 
worms,  &c. 

C.  Itolosericia,  the  Changeable  Mole,  is  a  species  also  found  at  the 
Cape. 

CHRYSOCO'LLA  (from  xp""^;  gold,  and  K6\Aa,  glue),  is  a  name 
which  the  Greeks  appear  to  have  applied  to  Borax,  perhaps  from  its 
use  as  a  flux  in  melting  gold. 

CHRYSOCOMA,  a  genus  of  plants  belonging  to  the  natural  order 
Compositce.    C.  Linosyris,  a  British  plant,  is  now  referred  to  Linosyris. 

[LlNOSYRIS.'j 

CHRY'SODON  (Oken),  a  name  given  to  the  Pectinaires  of 
Lamarck,  the  Amphictenes  of  Savigny,  and  the  Cistencs  of  Dr.  Leach, 
forming  a  part  of  the  genus  Amphitrite  of  Cuvier.  [Annelida.] 

CHRYSOGA'STER,  a  genus  of  Dipterous  Insects  of  the  family 
Syrphidw.  Characters  : — Body  much  depressed  ;  no  false  nervures  to 
the  wings  ;  third  joint  of  the  antennae  oval  or  orbicular. 

About  fourteen  species  of  this  genus  have  been  discovered  in  Eng- 
land ;  they  are  all  of  moderate  size,  and  their  colouring  is  metallic. 
C.  splendens  is  about  one-third  of  an  inch  in  length ;  the  head  is 
green ;  antennas  yellow  ;  thorax  golden-green ;  abdomen  purple- 
black,  greenish  towards  the  sides  ;  the  legs  are  black  ;  wings  brownish. 
This  and  all  the  other  species  recorded  as  British  have  been  found  in 
the  neighbourhood  of  London. 

CHRYSOLITE,  a  Mineral  called  Peridot  by  Haiiy.  Olivine  is  a 
variety  of  this  mineral,  and  Chusite  also,  according  to  Dr.  Thomson. 

It  occurs  massive  and  crystallised.  Primary  form  a  right  rhombic 
prism.  Colour  green,  sometimes  brownish  or  yellowish  ;  streak  white. 
Lustre  vitreous,  translucent,  transparent,  double  refracting.  Specific 
gravity,  3-33  to  3'41.    Hardness,  6  5  to  7.    Fracture  conchoidal. 

The  massive  varieties  are  amorphous,  granular. 

The  Chrysolite  used  in  jewellery  is  brought  from  the  Levant,  and 
is  supposed  to  be  found  in  Upper  Egypt.  The  variety  on  account  of 
its  colour  called  Olivine,  occurs  in  basalt  in  Bohemia,  Hungary,  and 
on  the  banks  of  the  Rhine.    The  following  are  analyses  : — 

Klaproth.  -  Vauquelin. 

Silica   39  38 

Magnesia   43-5  50-5 

Protoxide  of  Iron    .       .       .19  9'5 


101-5  98-0 
Some  varieties  contain  small  portions  of  alumina  and  of  the  oxides 
of  nickel  and  manganese.    It  does  not  fuse  or  lose  its  transparency 
before  the  blow-pipe.    With  borax  it  fuses  into  a  coloured  glass,  and 
with  soda  into  a  brown  scoria. 

CHRYSOME'LID^E,  a  family  of  Coleopterous  Insects  of  the 
section  Cyclica.  Characters  : — Antennae  wide  apart  at  the  base,  and 
inserted  before  the  eyes ;  body  generally  short  and  convex  ;  tarsi 
short  and  rather  broad,  4-jointed,  the  penultimate  joint  bilobed  ;  all 
the  joints,  excepting  the  terminal  joint,  covered  beneath  with  a  velvet- 
like substance. 

The  Chrysomclidce  constitute  a  very  mime  ,-ous  and  beautiful  family 
of  the  Beetle  Tribe  :  they  are  generally  of  moderate  size,  and  fre- 
quently very  brilliant  in  colouring. 

Between  seventy  and  eighty  species  have  been  discovered  in  England, 
and  the  number  of  species  contained  in  collections  from  various  parts 
of  the  world  may  probably  amount  to  four  or  five  hundred. 

This  group  may  be  divided  into  two  sections :  those  in  which  the 
head  is  hidden  beneath  the  thorax,  and  the  body  is  frequently  some- 
what cylindrical ;  and  those  in  which  the  head  projects  from  the 
thorax  so  as  to  be  distinctly  seen  when  the  insect  is  viewed  from 
above,  and  where  the  body  is  generally  rounded,  or  oval,  and  convex. 

The  first  of  these  sections  may  again  be  readily  subdivided  accord- 
ing to  the  proportions  of  the  antennae.  In  some  the  antennae  are 
short,  and  more  or  less  serrated ;  here  belong  the  genera  Clythra, 
Lamprosoma,  and  Chlamys.  The  species  of  this  last  genus  are  among 
the  most  remarkable  of  Coleopterous  Insects.  They  are  of  small  size, 
the  largest  being  about  half  an  inch  in  length,  and  the  thorax  and 
elytra  are  generally  very  uneven,  and  studded  with  numerous  angular 
projections.  This  circumstance,  together  with  the  extremely  brilliant 
colouring  with  which  they  are  adorned,  has  caused  them  to  be  com- 
pared to  pieces  of  minerals ;  indeed,  one  which  is  now  before  us,  and 
which  is  of  a  beautiful  red  hue,  we  have  known  to  be  mistaken  at 
first  sight  for  a  piece  of  copper-ore.  Most  of  the  species  of  Chlamys 
inhabit  Brazil,  and  none  are  found  out  of  the  western  hemisphere. 
The  generic  characters  are: — Head  vertical;  thorax  humped;  the 
posterior  margin  produced  in  the  region  of  the  scutellum  ;  body  some- 
what cube-formed ;  antennae  with  the  basal  joint  rather  long,  the 
second  very  small ;  the  remaining  joints  dilated,  and  more  or  less 
serrated ;  labial  palpi  sometimes  forked. 

The  remainder  of  the  Chrysomelidce  of  the  first  section  have  the 
antennae  long  and  slender.  The  genera  are  Cryptocephalus,  Choragus, 
Euryope,  and  Eumolpus. 

The  second  section,  or  those  in  which  the  head  is  apparent  when 
the  insect  is  viewed  from  above,  comprises  the  genera  Colaspis,  Podon- 
tia,  Phylloeharis,  Doryphora,  Cyr'onus,  Paropsis,  Apamcea,  Timarcha, 
Vhrysomela,  Phcedon,  and  Prasocuris. 

The  genus  to  which  the  name  Clirysomela  is  now  restricted,  is 
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principally  distinguished  by  the  following  characters : — Maxillary 
palpi  with  the  terminal  joint  as  large  or  larger  than  the  preceding 
one,  and  of  the  form  of  a  truncated  cone,  or  nearly  oval ;  the  elytra 
are  separate,  that  is,  not  joined  at  the  suture  ;  no  sternal  projection. 

Upwards  of  forty  species  of  this  genus  have  been  discovered  in 
England. 

V.  Banksii  is  one  of  the  largest  species  of  the  genus  :  it  is  rather 
less  than  half  an  inch  in  length,  and  of  a  brown  colour  with  a  metallic 
lustre  ;  the  thorax  has  an  indentation  running  parallel  with  and  close 
to  the  lateral  margins  ;  the  elytra  are  coarsely  punctured  ;  the  legs 
and  antennae  are  ochre-coloured.  It  is  found  on  nettles  in  the  neigh- 
bourhood of  London  and  elsewhere,  but  is  rather  local.  C.  sanguino- 
lenta  is  about  three-eighths  of  an  inch  in  length,  and  of  a  dull  blue- 
black  colour  ;  the  elytra  are  rather  rough.  C.  Qraminis  is  about  the 
same  size  as  the  last,  and  of  a  bright-green  colour;  this  species  is 
abundant  in  various  parts  of  Cambridgeshire.  C.  polita  is  about  a 
quarter  of  an  inch  in  length,  and  very  glossy  ;  the  head,  thorax,  and 
legs  are  green,  and  the  elytra  are  of  a  reddish-ochre  colour.  This 
species  is  very  common  in  marshy  situations.  C.  cerealis  is  about  the 
same  size  as  C.  sanguinolenta.  This  is  one  of  the  most  beautiful  spe- 
cies of  the  genus.  It  is  tolerably  common  in  France  and  Germany, 
but  till  found  on  the  summit  of  Snowdon  (about  twenty  years  ago), 
was  scarcely  known  as  a  British  insect.  It  is  very  glossy ;  the  legs, 
antennae,  and  under  parts  are  blue ;  the  elytra  are  adorned  with 
longitudinal  stripes  of  blue,  green,  and  red  ;  and  the  same  colours 
are  observed  on  the  head  and  thorax.  C.  Goettingensis  is  of  a  purple 
colour,  and  the  elytra  are  very  finely  punctured.  This  species  is  very 
common  in  chalk  districts.  [Cyclica.] 

CHRYSO'PHILA,  a  genus  of  Dipterous  Insects.  [Leptides.] 

CHRYSO'PHORA,  a  genus  of  Coleopterous  Insects  of  the  section 
Lamellicornia  and  family  Xylophili.  The  principal  generic  characters 
consist  in  the  immense  size  of  the  hind  legs  of  the  males.  The  sternum 
is  produced  into  a  somewhat  pointed  process  between  the  second  pair 
of  legs  ;  the  posterior  thigh  of  the  male  is  very  thick  ;  the  tibia;  are 
curved,  and  produced  at  the  apex  internally  into  a  long  bent  process  ; 
the  hind  legs  of  the  female  are  thick,  but  comparatively  short,  and 
the  hinder  tibiae  are  abruptly  terminated  ;  the  outer  claws  of  all  the 
tarsi  are  larger  (in  both  sexes)  than  the  inner  ;  they  differ' in  the  male, 
however,  in  being  broader  than  in  the  female,  and  those  of  the  ante- 
rior pair  of  legs  are  bifid ;  their  outer  claws  are  very  long,  and  the 
insect  has  the  power  of  bending  them  under  so  as  to  fix  their  points 
beneath  a  projection  of  the  fourth  joint  of  the  tarsus  :  they  are  pro- 
bably used  for  clinging  to  the  slender  branches  or  leaves  of  trees. 

But  one  species  of  this  genus  is  known — C.  chrysochlora.  It  is  of  a 
rich  metallic  green  colour ;  the  head,  thorax,  and  scutellum  are  sha- 
greened  ;  the  elytra  are  rugose  throughout ;  the  tibia  of  the  hind  leg 
is  of  a  brassy  or  copper-like  colour  ;  all  the  tarsi  are  blue-black.  The 
length  of  the  hind  leg  of  the  male  exceeds  that  of  the  body,  which  is 
about  one  inch  and  a  half;  the  female  is  rather  less.  This  beautiful 
insect  inhabits  Venezuela. 

CHRYSOPHRYS,  a  genus  of  Acanthopterygious  Fishes  belonging 
to  the  family  Sparidce.  The  body  is  deep,  compressed ;  dorsal  fin 
single,  the  rays  partly  spinous,  the  posterior  rays  flexible ;  teeth  of  two 
l'inds,  six  incisors  in  each  jaw,  conical,  with  rounded  and  oval  molar 
teeth  in  four  rows  above  and  three  rows  below  ;  cheeks  and  operculum 
with  scales ;  branchiostegous  rays  six. 

C.  aurata,  Gilt/Head,  is  one  of  the  fishes  most  abundant  in  the 
Mediterranean.  From  Gibraltar  it  is  found  as  far  south  as  the  Cape 
of  Good  Hope,  and  northward  along  the  coast  of  France  and  Spain. 
It  has  been  recently  taken  on  the  British  coasts.  These  fishes  were 
so  called  by  the  Greeks  on  account  of  their  golden-coloured  eye- 
brows. They  are  said  to  spawn  in  the  summer  :  their  food  consists 
of  molluscous  and  testaceous  animals.  The  Gilt-Head  has  peculiar 
rounded  teeth.  The  body  is  deepest  at  the  commencement  of  the 
dorsal  fin.  The  head  short  and  elevated  ;  the  back  silvery  gray, 
shaded  with  blue  ;  the  belly  like  polished  steel,  with  longitudinal 
gold-coloured  bands  on  the  sides ;  the  fins  are  a  grayish-blue ;  the  tail 
darker ;  the  dorsal  and  anal  fins  appear  as  if  placed  in  grooves  from 
the  rising  edges  of  the  scales  on  each  side.  This  fish  seldom  exceeds 
12  inches  in  length. 

CHRYSOPHYL'LUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Sapotacece.  C.  Cainito  yields  a  West  Indian  fruit  commonly 
called  tho  Star-Apple.  Like  the  rest  of  its  kindred  it  abounds  in  a 
sweet  harmless  milky  juice,  that  flows  most  copiously  when  the  tree 
is  beginning  to  mature  its  fruit,  which  grows  on  a  moderately-sized 
spreading  tree  with  very  slender  flexible  branches.  The  leaves  are 
dark-green  on  their  upper  surface,  and  are  covered  beneath  with  a 
remarkably  satiny  ferruginous  pubescence.  The  flowers  grow  in 
small  purplish  bunches,  and  are  succeeded  by  a  round  fleshy  smooth 
fruit,  resembling  a  large  apple.  In  the  inside  it  is  divided  into  ten 
cells,  each  containing  a  black  shining  rhomboidal  seed,  and  surrounded 
by  a  white,  or  sometimes  purplish,  gelatinous  pulp,  traversed  with 
milky  veins,  and  of  a  very  sweet  agreeable  flavour.  In  an  unripe 
state  the  taste  is  said  to  be  astringent  and  unpleasant.  When  cut 
across,  the  seeds,  which  are  regularly  disposed  round  the  axis  of  the 
fruit,  present  a  stellate  figure,  from  whence  the  name  of  Star-Apple  is 
derived.  There  is  a  smaller  species,  which  produces  the  fruit  called 
the  Daroson-Pluro.    The  tree  is  common  in  the  hot-houses  about 
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London,  and  is  well  represented  in  a  fruit-bearing  state  in  Sloane's 
'  Jamaica,'  plate  229. 

CHRYSOPLE'NIUM,  a  genus  of  plants  belonging  to  the  natural 
order  Saxifragacece.  It  has  a  4-fid  half-superior  calyx,  no  corolla,  8 
etamens  (rarely  10),  2  styles,  a  1-celled  capsule  with  two  beaks  opening 
in  the  form  of  a  cup.  There  are  two  species  of  this  genus  found  in 
Great  Britain,  and  known  under  the  name  of  Golden  Saxifrage.  One 
is  C.  alternifolium,  and  is  characterised  by  alternate  leaves.  It  has  an 
erect  stem  4  or  5  inches  high,  with  umbellate,  nearly  sessile,  deep 
yellow  flowers.  It  is  a  native  of  boggy  places.  C.  oppositi folium  has 
opposite  leaves.  The  stem  is  decumbent  and  straggling,  about  6 
inches  long.  The  flowers  are  paler  and  more  scattered  than  in  the 
last  species.  The  leaves  are  usually  glabrous,  but  sometimes  they  are 
slightly  hairy.  It  is  a  native  of  damp  shady  places.  (Babington, 
Manual  of  British  Botany.) 

CHRYSOPRASE.  [Agate.] 

CHRY'SOPS,  a  genus  of  Dipterous  Insects  of  the  family  Tabanida: 
Characters  : — Head  hemispherical ;  antenna)  elongated,  second  joint 
nearly  as  long  as  the  first,  both  covered  with  fine  hairs  ;  third  joint 
equal  in  length  to  the  first  and  second  taken  together,  and  having  five 
false  joints  or  divisions ;  eyes  of  a  golden  green  colour,  with  purple 
lines  or  spots. 

Upwards  of  thirty  species  of  this  genus  have  been  discovered. 

C.  ciccutiens  is  a  British  form.  It  is  rather  larger  than  the  common 
house-fly,  the  expanded  wings  measuring  about  two-thirds  of  an  inch. 
It  is  black  ;  the  male  has  a  yellow  spot  on  each  side  of  the  first  seg- 
ment of  the  abdomen  ;  the  female,  in  addition  to  these  spots,  has  the 
second  segment  yellow,  with  two  diverging  black  lines  in  the  middle  ; 
the  wings  are  whitish  ;  the  anterior  border  is  broadly  margined  with 
black,  and  there  is  a  broad  black  band  near  the  middle  :  the  wings  of 
the  male  are  nearly  all  black. 

Most  persons  undoubtedly  have  been  troubled  more  or  less  with 
the  insect  above  described  when  walking  in  the  country,  especially  in 
the  neighbourhood  of  water.  Three  or  four  will  sometimes  settle  on 
us  at  the  same  time,  and  if  on  the  arm  their  presence  is  soon  discovered 
by  a  sharp  prick,  caused  by  their  thrusting  the  proboscis  through  the 
sleeve ;  the  bite  however  is  not  venomous,  and  for  the  slight  pain 
caused  by  it  we  are  repaid  by  a  sight  of  the  little  insect.  Nothing  can 
be  more  beautiful  than  its  large  eyes,  which  seem  to  reflect  all  the 
colours  of  the  rainbow  :  they  may  be  described  as  green  with  purple 
spots,  but  the  green  varies  to  golden  and  red  hues  in  certain  lights. 
When  it  first  settles,  this  fly  is  not  easily  caught,  but  it  soon  becomes 
so  engaged  in  its  occupation  that  it  may  almost  be  touched  before  it 
will  move. 

CHUB.  [Leuciscus.] 

CHUSITE,  a  Mineral  found  by  Saussure  in  the  porphyritic  rocks 
near  Limbourg.  It  occurs  massive,  granular,  translucent,  and  of  a 
greasy  lustre.    Dr.  Thomson  refers  it  to  Chrysolite. 

CHUsSALONGA.  [Mikania.] 

CHYDORUS,  a  genus  of  Entomostracous  Crustacea  belonging  to 
the  section  Branchiopoda,  the  order  Cladocera,  and  the  family 
Eynccidie.  The  species  are  nearly  spherical  in  shape ;  the  beak  is 
very  long  and  sharp,  curved  downwards  almost  into  the  shape  of  a 
crescent;  the  inferior  antenna?  are  very  short.  There  are  two  British 
species — 

C.  sphcericus,  Baird  (Lyncous  sphcericus,  Miiller ;  Monoculus  sph&ricus, 
Gmelin  ;  Chydorus  Mulleri,  Leach).  It  is  very  common  in  ponds  and 
ditches  all  the  year  round.  It  has  a  round  smooth  shell,  of  an  olive- 
green  colour,  slightly  ciliated  on  the  anterior  margin.  Through  this 
shell  can  be  seen  its  convoluted  intestine.  The  eye  is  areolar,  and  the 
black  spot  accompanying  it  large.  It  rather  rolls  than  swims  through 
the  water. 

C.  globosus,  Baird,  has  a  more  globular  shell,  and  is  six  times  larger 
than  the  last.  The  shell  is  of  a  reddish  hue,  and  has  a  large  irregular 
dark  band  running  across  the  centre  of  the  shell.  It  is  not  so  common 
as  the  last  species. 

CHYLE  (xvk6s),  the  product  of  digestion  formed  by  the  action  of 
the  pancreatic  juice  and  the  bile  on  the  chyme  in  the  duodenum. 
[Digestion.] 

CHYME  (xv/j.6s),  the  product  of  digestion  formed  by  the  action  of 
the  stomach  on  the  food.  [Digestion.] 
CICADARLE.  [Homopteba.] 

CICADE'LLA,  Latreille  (Cercopidce,  Leach),  a  family  of  Insects  of 
the  order  Hymenoptera  and  section  Cicadariic.  This  family  is  syn- 
onymous with  the  Cicada  Ranatra  of  Linnaeus.  The  species  may  be 
distinguished  from  those  of  allied  groups  by  their  having  the  antenna; 
situated  between  the  eyes.  These  insects  are  generally  small,  and  leap 
by  means  of  their  hind  legs.  The  genera  may  be  arranged  under  two 
heads  or  sections. 

1.  In  the  first  section  the  head  is  hidden  by  the  pro-thorax,  which 
is  always  very  large,  generally  much  humped,  and  has  the  posterior 
portion  produced  over  the  abdomen,  sometimes  so  as  to  completely 
cover  that  part,  or  even  extend  beyond  its  apex ;  the  antenna;  are 
very  small,  and  inserted  in  a  cavity  on  the  head.  To  this  section 
belong  the  genera  Membracis,  Tragopa,  Darnis,  Bocydium,  and 
Centrotus. 

There  are  perhaps  no  insects  more  remarkable  in  structure,  and 
n'hose  appearance  is  more  grotesque,  than  most  of  the  species  of  this 


group.  Their  peculiarity  arises  from  the  great  development  of  the 
pro-thorax  :  this  part  is  sometimes  so  large  as  greatly  to  exceed  in 
size  all  the  other  parts  taken  together.  We  have  selected  for  illus- 
tration two  species  of  the  genus  Bocydium,  as  being  the  most 
remarkable ;  one  of  these  is  the  Bocydium  tinlinnabuliferum.  In  this 
species  the  thorax  is  black  and  glossy  ;  the  posterior  part  is  elongated 

and  pointed,  and 
from  the  disc 
there  arises  a  ver- 
tical appendage, 
the  summit  of 
which  bears  four 
slender  horizontal 
stalks,  each  of 
which  is  furnished 
with  a  little  round 
black  spherical 
body  :  these  little 
globes  are  covered 
with  fine  hairs ; 
the  abdomen  is 
lvddish,  and  the 
wings  are  varie- 
gated with  the 
same  colour. 

The  other  spe- 
cies is  the  Bocydi- 
umgaleritum.  This 
species,  as  well  as 
the  one  just  de- 
scribed, inhabits 
Brazil ;    the  pro- 

^  *-  1  thorax  is  of  a  dark 

reddish-brown  co- 
Fig.  1.  Bocydium  galcritum.    a,  Naturallength.        lour;  the  posterior 
Fig.  2.  Bocydium  tintinnabuliferum.    I,  Natural  length,  part  is  elongated; 

the  disc  is  elevated 

into  a  process  which  is  at  first  compressed,  but  at  the  summit  becomes 
dilated  into  a  broad  angular  mass,  and  throws  out  a  flattened  portion, 
which  suddenly  bends  downwards  towards  the  body,  and  then  runs 
parallel  with  it.  The  wings  are  transparent,  with  the  exception  of 
the  basal  and  apical  portion  of  the  upper  ones.  The  principal  dis- 
tinguishing characters  of  the  genus  Bocydium  consist  in  the  elytra 
being  wholly  or  partially  exposed,  that  is,  not  covered  by  the  pro- 
thorax  ;  and  the  posterior  prolongation  of  the  pro-thorax  narrowed 
and  pointed. 

Of  the  genus  Centrotus  two  species  are  found  in  England  ;  the 
more  common  species  is  Centrotus  cornutus.  This  little  insect  is 
found  on  the  leaves  of  the  hazel  and  other  shrubs,  in  the  early 
summer  months.  It  is  about  one-third  of  an  inch  in  length,  and  of  a 
brown  colour ;  the  pro-thorax  is  prolonged  posteriorly  (this  part  is 
compressed  and  pointed,  and  extends  nearly  to  the  apex  of  the 
abdomen),  and  the  sides  are  dilated,  and  form  two  horn-like  pro- 
jections :  a  character  from  which  the  insect  has  received  in  France 
the  name  of  '  le  petit  Diable.'  The  wings  are  brownish  and  semi- 
transparent.  In  this  genus  the  wings  are  exposed,  as  in  the  last, 
but  the  species  differ  in  having  a  visible  scutellum. 

2  .  In  the  second  section  of  the  Cicadellce,  the  head  is  on  a  line  with 
the  upper  surface  of  the  pro-thorax,  or  nearly  so ;  the  latter  part  is 
of  moderate  size,  and  without  the  extraordinary  processes  which 
characterise  the  former  division — the  wings  are  consequently  always 
entirely  exposed ;  the  scutellum  is  distinct  and  of  a  triangular  form. 
To  this  division  belong  the  genera  JEetalion,  Ledra,  Ciccus,  Cercopis, 
Eulopa,  Euplex,  Penthimia,  Jassm,  Tetligonia,  and  some  others. 

Of  the  genus  Cercopis  (Latreille)  we  have  many  species  in  this 
country.  They  are  all  Bmall.  The  largest  and  most  beautiful  of  the 
British  species  is  the  Cercopis  vulnerata.  This  insect  is  about  one- 
third  of  an  inch  in  length  ;  black ;  the  upper  wings  are  obscure,  and 
have  each  two  large  red  spots  (one  at  the  base  and  another  in  the 
middle),  and  a  fascia  of  the  same  colour  near  the  apex,  the  black 
and  the  red  being  about  equally  divided ;  the  under  wings  are  trans- 
parent. This  species  is  not  uncommon  in  various  parts  of  the  country, 
and  is  found  on  the  herbage  in  woods.  Cercopis  spumaria  is  one  of 
the  most  common  insects  we  have,  being  found  in  abundance  on  the 
various  plants  in  our  gardens.  It  is  sometimes  called  the  Frog- 
Hopper,  from  its  habit  of  leaping  when  approached.  Its  colour  is 
brown,  the  under  wings  are  transparent,  the  upper  wings  have  two 
white  spots,  one  in  the  middle  and  another  towards  the  apex.  The 
larva  in  form  resembles  the  perfect  insect,  except  that  it  is  destitute 
of  wings ;  it  is  soft  and  of  a  greenish  colour,  and  is  always  found  on 
the  leaves  of  plants,  inclosed  in  a  frothy  liquid,  with  which  it  surrounds 
itself,  probably  as  a  protection  against  the  sun's  rays.  This  frothy 
liquid  is  commonly  known  in  England  by  the  name  of  Cuckoo-Spit, 
and  in  France  it  is  called  Crachat  de  Grenouille.  The  pupa  differs 
only  from  the  larva;  in  having  rudimentary  wings ;  the  perfect  insect 
is  about  three-sixteenths  of  an  inch  in  length. 

The  characters  of  the  genus  Cercopis  are : — Antenna?  with  th« 
third  joint  conical,  and  terminated  by  an  inarticulate  seta ;  head 
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furnished  with,  ocelli.  This  genus  was  established  by  Fabricius,  and 
has  lately  been  subdivided.  The  insect  last  described  belongs  to 
jne  of  these  sub-genera  (Aphrophora  of  Germar),  iu  which  the 
ftead  has  the  posterior  margin  concave,  and  the  ocelli  are  more 
widely  separated  than  in  the  genus  Cercopis  as  now  restricted.  The 
characters  of  some  other  sub-genera  will  be  found  in  a  paper  by  Mr. 
Lewis,  in  the  first  part  of  the  '  Transactions  of  the  Entomological 
Society.' 

The  genus  Ciccus  differs  from  Cercopis  principally  in  the  species 
having  the  seta  of  the  antenna?  articulated,  and  composed  of  five 
joints ;  the  anterior  part  of  the  head  usually  projects. 

CICELY.  [Myrrhis.] 

CICE'NDIA,  a  genus  of  plants  belonging  to  the  natural  order 
Gentianacece.  It  has  a  4-parted  funnel-shaped  corolla,  without  glands 
or  any  corona,  eventually  twisted  over  the  capsule  ;  the  calyx  4-lobed, 
tubular ;  the  stamens  4 ;  the  anthers  erect,  not  twisted ;  the 
rtigrna  capitate,  undivided ;  the  capsule  single,  or  imperfectly  2-celled. 
The  species  of  this  genus  were  formerly  referred  to  Genitalia  and 
Exacum. 

C.  hyssopifolium  has  an  herbaceous  stem  4-sided,  with  the  angles 
lightly  winged  :  the  flowers  6  or  8  together  in  axillary  whorls,  each 
furnished  with  a  linear  spathulate  bract ;  the  calyx  5-cleft,  permanent, 
and  closely  embracing  the  base  of  the  mature  capsule.  This  is  a 
common  plant  in  many  parts  of  the  East  Indies,  and,  like  the  whole 
of  the  order  to  which  it  belongs,  the  plant  possesses  a  bitter  principle, 
though  not  so  intense  as  some  of  its  allies.  It  is  employed  by  the 
natives  of  India  as  a  stomachic,  and  is  administered  in  the  form  of 
decoction  or  powder.  In  addition  to  the  tonic  action,  it  is  said  to  act 
as  a  laxative. 

C.  filiformis  (Exacum  filiforme  of  Smith  and  others)  has  the  calyx 
4-lobed,  half-tubular,  adpressed  to  the  subglobose  tube  of  the  corolla ; 
lobes  ovate,  acute ;  stem  thread-shaped,  forked  ;  flowers  solitary,  on 
long  stalks.  It  has  yellow  flowers,  and  is  a  native  of  Europe.  It 
is  found  in  damp  sandy  places  in  England  and  Ireland. 

In  their  cultivation  the  species  of  Cicendia  require  the  same 
treatment  as  Gentians. 

(Babington,  Manual;  Lindley,  Flora  Mcdica.) 

CICE'R,  a  genus  of  Leguminous  or  Fabaceous  Plants  allied  to 
the  Vetch.  A  5-lobed  calyx  which  projects  on  the  upper  side,  and 
an  inflated  2-seeded  pod  with  tuberculated  seeds,  give  its  character. 
One  species,  Cicer  arietinum,  the  Chick-Pea,  a  native  of  Egypt  and 
the  Levant,  is  cultivated  in  the  south  of  France  for  its  seeds,  which 
bear  a  striking  resemblance  to  a  ram's  head.  They  have  for  ages 
been  a  common  food  in  the  eastern  parts  of  the  world,  but  their 
taste  is  unpleasant  to  Europeans.  It  is  an  annual,  and  bears  pale 
violet  solitary  flowers.  Two  or  three  other  species  are  known  to 
botanists. 

The  most  remarkable  circumstance  about  C.  arietinum  is,  that 
during  the  heats  of  summer  its  leaves  and  stem  exude  little  viscid 
drops,  which,  on  evaporation,  leave  behind  crystals,  nearly  pure,  of 
oxalic  acid.  Its  grateful  refrigerating  qualities  are  owing  to  this 
acid.  Persons  who  walk  through  the  fields  where  it  grows,  with 
common  leather  shoes,  find  them  destroyed  by  the  acid. 

CICHORA'CEiE,  one  of  the  primary  subdivisions  in  the  system  of 
Jussieu  of  the  natural  order  Compositce.  It  is  characterised  by  the 
absence  of  albumen  in  the  seed ;  the  seeds  are  erect,  the  corollas 
ligulate,  the  juice  milky.  The  plants  included  under  this  division  by 
Jussieu  belong  to  De  Candolle's  Ligidiflorce.  The  Cichoracece  in  their 
anatomical  structure  closely  resemble  the  Campanidaceoz ;  they  also 
resemble  that  order  in  their  physical  properties.  Both  orders  pro- 
duce a  milky  juice,  possessing  in  some  species  powerful  medical 
properties.  This  juice  in  the  Cichoracece  has  a  bitter  and  astringent 
taste,  and  possesses  narcotic  properties.  It  is  found  in  the  Cichorium 
Intybus,  the  common  Succory  [Cichorium],  and  in  the  cultivated  and 
wild  Lettuce.  [Lactuca.]  From  the  latter  plants  the  juice  has  been 
obtained  under  the  name  of  Lactucaricum,  and  used  as  a  narcotic, 
instead  of  opium.  Many  of  the  species  of  Cichoracece  secrete  starch 
in  large  quantities,  and  are  used  as  articles  of  diet,  as  the  Endive, 
Scorzonera,  Tragopogon,  or  Salsafy,  &c.  The  root  of  the  Dandelion 
(Taraxacum  Dens  Leonis)  is  used  as  a  tonic  and  purgative,  and  has 
been  recommended  in  disorders  of  the  stomach.  [Leontodon.] 
The  British  genera  of  Compositce  belonging  to  this  division  are  as 
follows  ; — 

Section    I.  Lapsanece. 

Lapsana. 
Section  II.  Uyoseridecs. 

Arnoseris. 

Cichorium. 
Section  III.  Eypochcvridece. 

Hypochceris. 

Achyrophorus. 
Section  IV.  Scorzonerece. 

Tlirincia. 

Leontodon. 

Oporinia. 

Tragopogon. 

Picris. 

Hdmiuthia. 
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Section  V.  Lactucece. 

Lactuca. 

Leontodon. 

Barkhausia. 

Crepis. 

Sonchus. 

Mulgedium, 
Section  VI.  Hieracece. 

Hieracium. 

The  geographical  distribution  of  Cichoracece  is  generally  similar  to 
that  of  Compositce,  but  they  are  found  in  greatest  numbers  in  cold 
climates,  and  iu  this  respect  are  the  representatives  of  the  Co-ym- 
biferce,  which  are  most  abundant  in  hot  climates.  [Cortmbifer*;.] 

(Lindley,  Natural  System;  Babington,  Manual  of  British  Botany.) 

CICHORIUM,  a  genus  of  plants  belonging  to  the  tribe  Cichoracece 
and  the  natural  family  Compositce.  The  species  are  known  by  the 
common  names  Chicory,  Succory,  and  Wild  Endive.  De  Theis 
derives  the  name  from  Chikouryeh,  stated  by  Forskiil  to  be  the 
Arabic  name.  The  name  Endivia  seems  to  be  derived  from  another 
Arabic  name,  Hindibeh.  The  genus  Cichorium  consists  of  only  a  few 
species  found  in  the  temperate  parts  of  Asia,  the  Mediterranean 
region,  and  in  Europe.  It  has  a  double  involucre,  of  which  the 
exterior  is  5-  and  the  interior  8-leaved,  with  the  leaflets  united  at  the 
base ;  pappus  crown-like,  formed  of  many  palese,  shorter  than  the 
achenium.    Receptacle  naked  or  pitted.    Flowers  blue. 

C.  Intybus,  found  in  uncultivated  places,  dry  pastures,  and  roadsides 
in  Europe,  has  two  or  more  heads  of  flowers,  crowded,  sessile  or 
stalked,  floral  leaves  lanceolate,  subamplexicaul,  broader  at  the  base, 
pappus  much  shorter  than  the  achenium. 

C.  Endivia,  the  Common  Endive,  cultivated  throughout  Europe,  is 
supposed  to  have  been  introduced  from  India,  where  it  is  well  known 
by  its  name  of  Kasnee.  This  species,  like  the  former,  has  two  or 
more  heads,  sessile  or  stalked,  but  with  the  floral  leaves  broad-ovate, 
cordate  at  the  base  and  amplexicaul,  pappus  four  times  shorter  than 
the  achenium.    [Chicory  ;  Endive,  in  Arts  and  Sc.  Div.] 

CICINDE'LID^E,  a  family  of  Coleopterous  Insects  of  the  section 
Adephaga  and  sub-section  Geodcphaga.  The  true  Carnivorous  Beetles 
are  included  in  a  large  section  called  Adephaga,  all  the  species  of 
which  group  may  be  distinguished  by  their  having  six  palpi.  The 
section  Adephaga  is  divided  into  two  sub-sections,  the  Geodcphaga 
and  the  Hydradephaga.  The  former  obtain  their  subsistence  on  the 
land  and  the  latter  in  the  water.  The  structure  of  the  insects  .n 
these  two  groups,  in  order  to  suit  them  to  their  habits,  is  therefore 
of  necessity  essentially  different  (as  far  as  secondary  characters  of 
form,  &c,  are  concerned),  the  former  being  formed  for  running  and 
the  latter  for  swimming.  In  the  number  of  joints  to  the  tarsi 
(which  is  always  five),  and  the  antennae  (which  is  eleven),  and  the 
parts  of  the  mouth,  they  are  however  alike ;  these  latter  are 
generally  considered  primary  characters.  To  make  ourselves  more 
clearly  understood,  we  may  compare  the  section  Adephaga  among 
Beetles  to  the  Carnivora  among  the  Mammalia ;  the  Geodcphaga  to 
the  bears,  weasels,  dogs,  and  cats  ;  and  the  Hydradephaga  to  the 
seals  and  otters.  We  may  again  carry  our  simile  further  by  com- 
paring the  Cicindeliclce  to  the  cats  or  tigers,  the  beetles  belonging  1o 
this  family  being  pre-eminently  voracious. 

The  Cicindelidce  are  divided  into  two  groups — those  species  ia 
which  the  emarginatiou  of  the  mentum  is  furnished  with  a  tooth  or 
pointed  process  in  the  middle,  and  those  in  which  this  process  is 
wanting.  To  the  first  group  or  section  belong  the  genera  Manticora, 
Platycheilc,  Megacephala,  Oxycheila,  Iresia,  Cicindela,  Bromica. 
Euprosopus,  and  Ctenostoma;  and  to  the  second  section  belong  tho 
genera  Therates,  Tricondyla,  and  Colliurus. 

The  typical  genus  of  the  family  we  are  treating-  of  is  Cicindela, 
and  in  this  genus,  as  is  generally  (if  not  always)  the  case  in  typical 
genera,  the  species  have  a  wide  geographical  range,  and  are  very 
numerous.  Taking  Dejean's  '  Catalogue  '  as  our  guide,  we  find  the 
genus  Cicindela  containing  upwards  of  200  species,  and  the  number 
of  species  contained  in  all  the  other  genera  taken  together  is  about 
forty.  The  species  of  Cicindela  are  found  in  every  quarter  of  the 
globe,  whereas  the  other  genera  mentioned  are  very  local ;  they  are 
all  extra-European,  some  being  entirely  confined  to  Africa,  several  to 
South  America,  and  others  to  India. 

The  technical  generic  characters  of  Cicindela  are : — Labial  palpi 
moderately  long,  in  this  respect  not  exceeding  the  maxillary  palpi  ; 
last  joint  of  all  the  palpi  truncated  at  the  apex,  and  about  the  same 
width  as  the  preceding  joints  ;  three  basal  joints  of  the  anterior 
tarsi  dilated  in  the  males,  and  covered  beneath  with  a  velvet-like 
substance. 

As  regards  the  form,  the  most  striking  character  of  the  Cicindela; 
is  the  great  projection  of  the  eyes ;  the  jaws  are  very  long  and 
sharply  pointed,  and  furnished  on  the  inner  side  with  three  tooth- 
like processes ;  the  head  is  generally  equal  in  width  to  the  thorax, 
or  sometimes  exceeding  it ;  the  thorax  is  either  somewhat  cylindrical 
or  rather  depressed  and  nearly  square,  and  is  transversely  indented 
before  and  behind.  The  elytra  are  generally  rather  depressed,  and 
almost  double  the  width  of  the  thorax ;  the  legs  and  antenna)  are 
long  and  slender. 

The  colouring  of  the  Cicindelce  is  generally  rich  and  metallic  ;  tho 
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upper  surface  is  usually  more  or  less  shagreened,  and  hence  is  not 
glossy ;  the  under  surface  is  glossy,  and  generally  sparingly  covered 
with  hairs  of  a  pale  colour. 

With  respect  to  then-  habits,  it  has  been  before  remarked  that  the 
Cicindcla:  are  extremely  voracious ;  we  may  add,  they  are  veiy 
active,  and  almost  always  take  to  the  wing  when  approached,  and 
hence  are  caught  with  difficulty  ;  their  flight  is  however  short.  The 
situations  which  they  inhabit  are  generally  sandy  plains  or  heaths, 
and  sometimes  the  sea-shore  or  the  shores  of  rivers,  &c. ;  but  some  of 
the  other  genera  of  the  Cicindclida-,  from  their  form  and  colouring, 
appear  to  be  more  particularly  adapted  to  these  last-mentioned 
situations. 

Six  species  of  the  genus  Cicindcla  have  been  found  in  England,  of 
which  the  most  common  is  Cicindcla  campestris.  This  insect  is 
found  more  or  less  abundantly  throughout  the  country,  and  is  very 
common  in  the  neighbourhood  of  London;  it  is  rather  more  than 
half  an  inch  in  length,  and  of  a  bright  green  colour  ;  the  anterior  and 
posterior  margins  of  the  thorax,  the  legs,  and  the  basal  joints  of  the 
antenna;  are  of  a  rich  copper-colour ;  the  under  side  of  the  body  is 
glossy  and  of  a  blue-green  colour ;  the  wing-cases  are  each  adorned 
with  six  cream-coloured  spots,  one  on  the  shoulder  or  outer  angle, 
another  at  the  apex,  three  on  the  outer  margin  at  nearly  equal 
distances  apart,  and  one  on  the  disc,  a  little  lower  down  than  the 
third  marginal  spot  from  the  shoulder. 

The  larva  of  this  insect  is  very  well  known,  and  may  be  found 
almost  at  any  time  during  the  summer  in  sandy  situations.  It  lives 
in  cylindrical  burrows,  varying  from  six  inches  to  a  foot  in  depth, 
these  burrows  being  excavated  by  itself.  Like  the  perfect  insect,  it  is 
very  voracious,  and  in  fine  weather  may  be  seen  with  its  head  on  a 
level  with  the  surface  of  the  soil,  lying  in  wait  for  any  insect  which 
may  happen  to  crawl  over  its  cell.  Its  form  is  remarkable  :  the  head 
is  very  large  and  slightly  concave;  the  jaws  are  also  large  and  curved 
upwards;  the  body  is  furnished  with  six  legs,  attached  to  the  first 
three  segments,  and  is  humped  near  the  middle  of  the  back,  at  which 
part  there  are  two  tubercles,  each  of  which  is  furnished  with  a  horny 
hook ;  these  hooks  and  the  body  being  naturally  of  n  bent  shape, 
enable  the  animal  to  sustain  its  position  at  the  top  of  the  cell,  or  to 
ascend  and  descend  very  quickly  :  the  concave  head  and  the  recurved 

mandibles  form  a 
kind  of  natural 
basket,  in  which 
the  soil  is  brought 
to  the  mouth  of 
the  cell  during  the 
progress  of  its  ex- 
cavation. 

Four  other  Bri- 
tish species  of  the 
genus  Cicindcla 
■ —  C.  sylvatica, 
C.  maritima,  C. 
aprica,  and  C. 
sylvicola,  have 
white  or  cream- 
coloured  -spots  in 
the  same  situa- 
tions as  in  C. 
campestris,  but 
they  are  joined 
together  in  pairs  ; 
the  two  towards 
the  base  of  the 
wing-case  form  a 
curved  dash  which 
surrounds  the 
shoulder ;  the  one 
on  the  disc  of  the 
elytron  and  that 
at  the  margin 
nearest  it  are  also 
joined,  and  form 
a  bent  fascia,  and 
the  two  at  the 
apex  form  a  bent 
dash,  which  fol- 
lows the  outline  of 
that  part  of  the 
wing-case.  This 
disposition  of  the 
markings,  namely, 
a  lunular  spot  at 

wing-cases  of  five  different  species  of  Cici?>de!a,  to  show  the  shoulder,  a 
the  variation^  n  the  markings.  bent.     fascia  in 

the  middle,  and 

another  lunular  spot  at  the  apex  of  the  elytron,  is  that  which  is 
most  commonly  found  in  the  species,  and  the  most  common  colour 
is  brownish-bronze  ;  such  is  the  colour  of  C.  maritima,  C.  riparia, 
tnd  C.  tylvicola  ;  the  latter  sometimes  varies  to  a  green  hue. 
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Tig.  1,  Cicindcla  campestris.  Fig.  2,  anterior  tarsus 
of  the  male.  Fig.  3,  anterior  tarsus  of  the  female. 
Fig.  4,  labrum  of  another  species  of  Oicindela.  Fig.  5, 
mcntum  of  the  same ;  a  a,  labial  palpi.  Fig.  G,  man- 
ble.  Fig.  7,  maxilla ;  a,  external  maxillary  palpi ; 
b,  internal  maxillary  palpi.    Figs.  8,  9,  10,  11,  and  12, 


In  some  exotic  species  of  Cicindcla  the  elytra  are  adorned  with 
numerous  spots ;  eleven  is  the  greatest  number  we  have  found  ;  of 
these,  however,  three  or  four  are  often  obliterated,  and  the  others  are 
joined  (two  or  three  together)  so  as  often  to  form  three  irregular- 
shaped  oblong  dashes  or  fasciae. 

In  some  instances  the  markings  run  one  into  the  other,  so  that 
there  is  more  white  than  ground-colour ;  and  in  one  species,  now 
before  us,  the  wing  cases  are  entirely  white.  These  markings  vary  but 
slightly  in  individuals  of  the  same  species. 

The  Cicindi'lidw,  in  most  arrangements  of  insects,  form  the  first 
family  of  the  Colcoptera. 

CICONIA  (Brisson),  a  genus  of  Birds  belonging  to  the  family 
Ardeidce,  and  including  the  species  popularly  called  Storks.  The 
genus  has  the  following  characters  : — Bill  long,  straight,  subcyliudri- 
cal,  in  form  of  an  elongated  cone,  pointed,  trenchant,  butt  (arete) 
rounded,  of  equal  height  with  the  head  ;  lower  mandible  a  little  curved 
upwards.  Nostrils  slit  longitudinally  in  the  horny  substance  of  the 
bill,  placed  near  the  base.  Eyes  surrounded  with  a  naked  space, 
which  does  not  communicate  with  the  bill ;  the  face,  the  space  round 
the  eyes,  or  a  part  of  the  neck,  often  naked.  Feet  long  ;  three  toes 
forward,  united  by  a  membrane  up  to  the  first  joint,  the  posterior  toe 
articulated  on  the  same  level  with  the  others  :  nails  short,  depressed, 
without  dentilations.  Wings  moderate ;  the  first  quill  shorter  than 
the  second,  which  is  rather  shorter  than  the  third,  fourth,  and  fifth, 
which  are  the  longest.  (Temminck.) 


Bill  of  Stork. 

M.  Temminck  observes  that  the  Storks  live  in  marshes,  and  feed 
principally  on  reptiles,  frogs  and  their  spawn,  as  well  as  fishes,  small 
mammiferous  animals,  and  young  birds.  They  are,  in  all  the  coun- 
tries of  the  world  where  they  occur,  a  privileged  race  on  account  of 
their  utility  and  of  the  havoc  they  make  among  noxious  animals. 
Their  migration  takes  place  in  great  flocks  :  they  are  easily  tamed. 
The  moult  is  autumnal.  The  sexes  do  not  differ.  All  the  species 
make  a  clattering  noise  with  their  bills. 

The  species  best  known  are  the  White  Stork  (Ciconia  alba),  and 
the  Black  Stork  (C.  niyra),  both  of  which  are  British  birds.  We 
select  the  former  as  an  example  of  that  part  of  the  genus  which  con- 
sists of  the  Storks  properly  so  called. 

The  White  or  Common  Stork  is  the  UeKapySs  of  Aristotle 
and  the  Greeks;    Ciconia  of  the  Romans;   Cicogna,  Cicogna  Bi- 

anca,  and  Zigognia 
of  the  Italians  ; 
Cicogne  and  Ci- 
gogne  Blanche  of 
the  French ;  and 
Weisser  Storch  of 
the  Germans. 

C.  alba  (A  rdca 
Ciconia,  Montague), 
the  White  Stork, 
or  Common  Stork. 
It  has  the  bill 
straight,  smooth  ; 
naked  skin  of  the 
cheeks  very  small, 
and  not  communi- 
cating with  the  bill. 
Plumage  white. 
Head,  neck,  and 
all  the  parts  of  the 
body,  pure  white ; 
scapulars  and  the 
wings  black ;  bill 
and  feet  red ;  naked 
skin  around  the 
eyes  black ;  iris 
brown.  Length 
feet  5  or  6  inches. 

Young. — The  tar- 
nished black  of  the 
wings  is  tinged  with 
brown  in  the  young 
birds,  and  the  bill 
of  a  reddish-black. 
Habits,  Food,  Reproduction,  &c— Assured  by  the  kindness  with 
which  it  is  treated,  in  requital  for  its  services  in  clearing  the  land  of 
dead  as  well  as  living  nuisances,  the  White  Stork  approaches  the 
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dwellings  of  man  without  fear.  In  Holland  and  Germany  especially, 
the  bird  is  treated  as  a  welcome  guest,  and  there,  as  indeed  elsewhere, 
it  annually  returns  to  the  nest  which  has  cradled  many  generations, 
on  the  steeple,  on  the  turret,  on  the  false  chimney  that  the  Hollander 
has  erected  for  its  site,  in  the  bos,  or  on  the  platform  which  the 
German  has  placed  for  its  use.  The  stump  of  a  decayed  tree  is  some- 
times chosen  by  the  bird,  and  the  nest  is  made  of  sticks  and  twigs,  on 
which  are  laid  from  three  to  five  cream-coloured  or  yellowish-white 
eggs,  about  the  size  of  those  of  a  goose.  The  incubation  continues 
for  a  month,  at  the  expiration  of  which  period  the  young  are  hatched, 
and  carefully  attended  to  by  the  parents  until  they  are  fully  feathered 
and  able  to  procure  food  for  themselves.  Frogs,  lizards,  snakes,  and 
other  reptiles,  mice,  moles,  worms,  insects,  eels,  the  young  of  ducks 
and  other  waterfowl  occasionally,  and  even  partridges,  according  to 
M.  Temmiuck,  are  devoured  by  these  birds.  In  the  continental  towns 
domesticated  Storks,  which  have  been  taken  from  the  nest  when  young, 
may  be  often  seen  parading  about  the  markets,  where  they  are  kept 
as  scavengers  to  clear  the  place  of  the  entrails  of  fish  and  other  offal, 
which  they  do  to  the  satisfaction  of  their  employers. 

Geographical  Distribution. — -The  arrival  of  the  Stork  in  Europe 
takes  place  in  the  spring.  In  Seville  it  is  very  common  ;  but,  accord- 
ing to  the  Prince  of  Canino,  it  is  very  rare  and  only  an  accidental 
visitor  near  Rome.  Though  so  common  in  Holland,  it  very  rarely 
arrives  in  Britain.  The  general  drainage  of  our  marshes  may  have 
something  to  do  with  this,  but  is  hardly  sufficient  to  account  for  so 
striking  a  difference  in  the  migratory  distribution  of  the  bird,  more 
especially  as  it  proceeds  to  higher  latitudes;  for  it  regularly  visits 
Sweden  and  the  north  of  Russia,  and  breeds  there.  The  winter  is 
passed  by  the  bird  in  the  more  genial  climates  of  Asia,  and  in  the 
northern  part  of  Africa,  Egypt  especially.  Those  who  have  seen 
these  birds  in  the  act  of  migration,  speak  of  their  numbers  as  very 
large  :  thus  Belon  remarks,  that  the  Storks  are  never  seen  in  flocks 
except  when  they  are  in  the  air ;  and  he  relates  how,  being  at  Abydos 
in  the  month  of  August,  a  great  flight  of  Storks  came  from  the  north, 
and  when  they  reached  the  commencement  of  the  Mediterranean  Sea 
they  there  made  many  circuitous  turns,  and  tEen  dispersed  into 
smaller  companies.  When  Dr.  Shaw  was  journeying  over  Mount 
Carmel  he  saw  the  annual  migration  of  those  which  had  quitted 
Egypt;  and  he  states  that  each  of  the  flocks  was  half  a  mile  in 
breadth,  and  occupied  three  hours  in  passing  over.  They  have  been 
occasionally  seen  in  considerable  numbers  in  Great  Britain,  but  the 
instances  in  which  they  have  been  killed  are  few. 

Utility  to  man. — The  utility  of  this  bird  to  man  in  clearing  away 
noxious  animals  and  filth  has  given  it  a  claim  to  protection,  that  has 
rendered  it  quite  at  its  ease  in  his  presence  wherever  that  protection 
has  been  afforded. 

0.  nigra  (Ardea  nigra),  the  Black  Stork,  Cigogne  Noir  of  the  French. 
Like  the  last  this  species  is  a  migratory  bird.  It  passes  the  winter  in 
the  southern  parts  of  Em-ope,  and  in  spring  advances  to  high  northern 
latitudes  to  spend  the  summer.  Mr.  Yarrell  says  that  he  can  make 
out  only  four  authentic  instances  in  which  this  bird  ha3  been  shot  in 
England. 

M.  Temminck  remarks  that  all  those  gigantic  species  of  foreign 
Storks  arranged  by  systematists  under  the  name  of  Mycteria,  have  the 
same  external  character's  with  the  European  Storks,  the  same  manners 
and  the  same  habits,  and  he  further  refers  to  the  fact  that  Illiger  in 
his  '  Prodromus '  has  given  his  opinion  that  the  genera  Mycteria  and 
Ciconia  ought  to  be  united. 

Mr.  Selby,  after  giving  the  characters  of  the  genus  Ciconia,  says, 
"  My  readers  will  observe  that  these  generic  characters  are  not 
applicable  to  all  the  species  of  the  genus  Ciconia,  of  Bechstein,  Cuvier, 
Temmiuck,  and  Wagler,  but  only  to  that  group  of  which  C.  alba  may 
be  considered  the  type.  The  larger  species,  namely,  C.  Marabou, 
Argala,  Mycteria,  &c,  seem  to  me  possessed  of  characters  sufficiently 
distinct  to  warrant  such  a  separation,  a  fact  indeed  admitted  by  the 
necessity  under  which  these  authors  have  found  themselves  of  sub- 
dividing their  genus  into  sections." 

Of  these,  the  three  gigantic  species  of  Stork  remarkable  for  the 
comparative  nakedness  of  the  head  and  neck,  a  kind  of  pouch  which 
hangs  externally  in  front  of  the  neck,  and  a  sort  of  vesicular  apparatus 
or  portion  of  skin  at  the  back  of  the  neck  which  can  be  inflated  by 
the  bird,  and  the  greater  enlargement  of  the  bill,  deserve  especial 
notice.  These  extraordinary  and  uncouth-looking  birds  are  natives 
of  Africa  and  the  eastern  parts  of  Asia,  and  have  only  been  known  to 
modern  naturalists  within  the  last  fifty  or  sixty  years. 

Ives  in  his  voyage  to  India  (1773)  made  known  a  gigantic  grallatorial 
bird,  from  which  Dr.  Latham  described  the  Adjutant  of  the  British 
residents  at  Calcutta  (the  Argala  of  the  natives),  with  the  name  of  the 
Gigantic  Crane.  At  the  same  time  he  noticed  the  observations  made 
by  Smeathman,  the  African  traveller,  on  the  habits  of  a  bird  seen  by 
the  latter  on  the  western  coast  of  that  quarter  of  the  globe.  Gmelin 
upon  this  information  founded  a  species,  Ardea  dubia,  and  Latham, 
who  had  figured  the  bird,  and  related  some  additional  particulars  of 
its  habits  in  the  first  supplement  to  his  'Synopsis'  (1787),  changed 
the  name  inhis  'Index  Ornithologicus'  to  ArdeaArgala.  Mr.  Bennett, 
'.vho  adverts  to  these  points,  proceeds  thus :  "  Mr.  Marsden,  in  his 
'  History  of  Sumatra,'  makes  mention  of  a  bird,  called  by  the  natives 
of  that  island  Boorong-Cambing,  or  Boorong-Oolar,  which  was 


generally  believed  to  be  of  the  same  species  with  the  Adjutant  of 
Bengal.  Dr.  Horsfield  however,  in  a  paper  published  in  the  13th 
volume  of  the  '  Linucean  Transactions,'  separates  a  Javanese  bird, 
which  is  probably  the  same  with  the  Sumatran,  as  a  distinct  specie:;. 
Subsequently  M.  Temminck,  in  his  '  Planches  Colorides,'  has  shown 
that  the  African  species  differs  in  several  essential  particulars  from 
that  of  the  continent  of  India,  and  still  more  i-cmarkably  from  that 
of  Java  and  the  neighbouring  islands.  By  his  figures  of  the  three 
species,  all  taken  from  living  specimens,  he  has  so  clearly  determined 
their  characters  that  it  is  scarcely  possible  they  should  ever  again  be 
confounded.  In  one  point  however  he  has  himself  given  rise  to  ;i 
different  kind  of  confusion,  that  of  their  nomenclature.  They  all 
furnish,  in  more  or  less  perfection,  the  beautiful  plumes,  superior  in 
estimation  even  to  those  of  the  ostrich,  known  by  the  name  "of  Mara- 
bous, from  their  appellation  in  Senegal.  But  those  of  the  Indian 
species  being  far  superior  to  the  others,  M.  Temminck  has  thought  fit 
to  transfer  to  that  bird  the  name  of  C.  Marabou,  and  to  rob  it  of  its 
native  appellation,  Argala,  which  he  has  bestowed  upon  the  African. 
The  consequence  of  this  perversion  of  their  native  names  has  been 
such  as  might  have  been  expected.  In  the  late  edition  of  his  '  Regno 
Animal,'  M.  Cuvier  quotes  the  C.  Marabou  of  Temminck,  with  the 
characters  of  the  Indian  bird,  as  a  native  of  Senegal ;  while  he  states 
the  C.  Argala  ot  the  same  author,  to  which  he  attributes  the  characters 
of  the  African  species,  to  be  brought  from  India.  Nothing  could 
more  strongly  evince  the  necessity  of  restoring,  as  Mr.  Vigors  had 
previously  done,  in  the  Appendix  to  Major  Denham's  'Travels  in 
Africa,'  the  name  of  Argala  to  the  Indian,  and  that  of  Marabou  to 
the  African  species.'' 

C.  Marabou,  Vigors.  M.  Temminok  has  clearly  pointed  out  the 
differences  between  this  species  and  the  Indian  Argala.    The  African 


Bill  of  African  Gigantic  Stork  {Ciconia,  Marabou 

Marabou  is  less  in  size  than  the  Indian  Argala,  the  latter  sometimes 
reaching  six  or  even  seven  feet  in  height,  while  the  former  seldom 
exceeds  five  feet,  even  when  the  neck  is  elongated.  The  bill  of  the 
Argala  is  enlarged  in  the  middle,  the  culmen  of  the  upper  mandible 
and  the  edges  of  the  lower  form  a  curved  line  from  the  base  to  the 
apex  ;  in  the  Mara- 
bou the  lines  are 
straight  and  the  bill 
is  regularly  conical ; 
the  nostrils  of  the 
Indian  bird  are  ovate, 
those  of  the  African 
species  are  oblong. 
The  iris  of  the  for- 
mer approache.3  to 
pure  white ;  that  of 
the  latter  is  dull- 
brown.  The  cervical 
or  sternal  pouch 
often  hangs  down 
more  than  a  foot  in 
the  Argala;  in  the 
Marabou  it  is  much 
shorter.  The  back 
and  wings  of  the 
Argala  are  dull- 
black  ;  in  the  Mara- 
bou  there  is  a  greenish 
tinge  on  the  black  of 
the  back,  with  the 
exception  of  the 
larger  wing-coverts 
and  the  secondaries, 
which  are  of  a  more 
decided  black,  edged 
more  or  less  broadly 
and  distinctly,  ac- 
cording to  the  age  of 
the  individual,  with 
pure  white  bands. 

In  the  young  birds  these  last  distinctions  are  imperceptible.  In  both 
species  the  bill  is  inclined  to  livid  yellow  in  colour,  and  is  more  or  less 
spotted  with  black  towards  the  base,  as  is  the  head,  which  is  dusky. 
When  the  bird  is  at  rest  the  pouch  as  well  as  the  neck  are  of  a  pale 
flesh-colour,  but  when  it  is  excited  they  acquire  a  redder  tinge.  Tlu  rie 
parts  are  sparingly  covered  with  a  few  scattered  brownish  hairs,  uioyl 
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numerous  in  the  young  birds,  and  resembling  down  in  the  early 
stages  of  its  growth.  The  tail  is  black  ;  the  under  parts  pure  white, 
more  especially  the  under  tail  coverts,  which  afford  the  beautiful 
plumes.  These  are  sometimes  of  a  grayish  slate-colour  in  the  Indian 
species ;  but  the  white  of  the  African  feathers  is  not  so  clear  and 
brilliant  as  that  of  the  Indian  plumes,  to  which  a  decided  and  just 
preference  is  given.  The  natural  colour  of  the  legs  is  dusky  black, 
but  in  living  birds  these  limbs  are  generally  whitened  by  the  dust 
shaken  out  of  the  plumage  and  other  excrement. 

Geographical  Distribution  of  the  Marabou. — Nearly  the  whole  of 
Tropical  Africa  to  the  Cape  of  Good  Hope,  where  it  is  not  common. 
(Temminck.)  Banks  of  the  Nile.  (Ruppell.)  Neighbourhood  of  the 
large  towns  of  the  interior.  (Denham.)  Western  coast.  (Smeathman.) 

Habits,  Food,  fee- — Nearly  resembling  those  of  the  White  Stork, 
like  which  it  is  privileged,  on  account  of  its  utility  as  a  scavenger  in 
freeing  the  villages  and  towns  of  offensive  substances,  like  its  Indian 
congener.  Its  omnivorous  voracity  is  well  described  by  Denham. 
Where  carrion  and  filth  are  scarce,  reptiles,  small  birds,  and  small 
quadrupeds  fall  victims  to  its  appetite.  These  are  usually  swallowed 
entire.  Smeathman  gave  to  Dr.  Latham  an  anecdote  of  a  domesticated 
individual  which  roosted  very  high  among  the  silk-cotton  trees,  and 
would  descry  the  servants  bringing  the  dishes  to  the  dinner-table,  from 
a  distance  of  two  or  three  miles  from  its  perch.  It  stood  behind  its 
master's  chair  waiting  to  be  fed,  and  occasionally  helped  itself,  not- 
withstanding the  guardianship  of  the  servants  who  carried  switches 
to  prevent  its  snatching  the  meat,  which  it  nevertheless  sometimes 
contrived  to  do  :  in  this  way  it  had  been  known  to  swallow  a  boiled 
fowl  at  a  single  mouthful.  Besides  the  pouch,  the  skin  at  the  back  of 
the  neck  can  be  inflated  so  as  to  have  somewhat  the  appearance  of  a 
counterpoise  to  the  former.  When  the  sun  is  shining  upon  the  bird 
we  have  observed  this  latter  pouch,  if  pouch  it  may  be  called,  very 
prominent,  apparently  from  the  rarefaction  of  the  air.  The  bird  flies 
high  and  roosts  high,  probably  for  the  purpose  of  taking  in  a  large 
area  of  observation,  to  enable  it  to  perceive  those  objects  on  which  it 
feeds.  May  not  these  pouches  assist,  balloon-like,  in  supporting  or 
balancing  the  great  head  and  bill  ?  Living  specimens  of  the  White 
and  Black  Stork,  the  Marabou,  Jabiru,  and  American  Maguari  are 
now  in  the  Gardens  of  the  Zoological  Society,  Kegent's  Park. 

CICU'TA,  a  genus  of  plants  belonging  to  the  natural  order  Umbelli- 
ferae,  the  sub-order  Orthospermece,  and  the  tribe  Amminece.  It  has  a 
calyx  of  5  leaf-like  teeth  ;  the  petals  obcordate,  with  an  inflexed 
point ;  the  fruit  subdidymous ;  the  carpels  with  5  equal  broad 
flattened  ridges,  the  lateral  marginal ;  the  vitta;  solitary. 

C.  virosa,  the  Water-Hemlock,  is  a  wild  poisonous  plant  found 


Water-Hemlock  (Cieuta  virosa). 
1,  a  flower  ;  2,  a  young  fruit, 
occasionally  by  the  sides  of  ditches  and  ponds.   It  is  a  perennial  plant, 
with  a  large  fleshy  white  root  covered  externally  with  fibres,  and 
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divided  internally  into  several  low  chambers  filled  with  a  milky  or 
yellowish  juice.  The  stem  is  erect,  hollow,  cylindrical,  striated,  and 
2  or  3  feet  high.  The  leaves,  especially  the  lower  ones,  are  decom- 
posed or  thrice-pinnated ;  the  leaflets  are  narrow,  lanceolate,  deeply 
and  irregularly  toothed.  The  itinbels  are  usually  destitute  of  invo- 
lucre, or  if  they  have  one  it  is  nothing  but  a  single  linear  bract ;  the 
partial  umbels  have  several  such  bracts.  The  flowers,  which  are 
white,  have  the  ordinary  umbelliferous  structure.  They  are  succeeded 
by  globular  double  fruit,  crowned  by  the  style  and  five  teeth  of  the 
calyx,  and  showing  on  each  of  their  convex  faces  five  salient  simple 
angles.  Its  medicinal  properties  are  similar  to  those  of  common 
Hemlock  [Conidm],  but  more  energetic.  Its  roots  have  been  mistaken 
by  children  and  country  folks  for  parsnips,  and  have  been  eaten  with 
fatal  consequences. 

CIDARIS,  a  genus  of  Star-Fishes  belonging  to  the  family  Echinidce. 
It  has  a  globose  body ;  mouth  and  anus  nearly  equal ;  ambulacra 
continuous  from  mouth  to  anus,  which  are  both  central,  the  former 
below,  the  latter  above ;  the  spiniferous  tubercles  perforate,  the  spines 
of  several  forms. 

C.  papillata,  the  Piper,  is  a  British  species,  and  is  the  most  elegant 
of  our  native  sea-urchins,  but  at  the  same  time  the  rarest.  It  is  found 
off  the  island  of  Zetland.  It  is  always  found  in  company  with  the 
Tusk  (Gadus  brosmus),  a  fish  that  is  never  found  but  on  rocky  ground. 
It  is  covered  with  two  sorts  of  spines  ;  one  set  long,  the  other  short. 
The  longer  ones  are  ordinarily  an  inch  or  an  inch  and  a  half  in  length. 
In  Zetland  it  is  said  they  have  been  caught  with  the  spines  a  foot  long. 

(Forbes,  British  Star-Fishes.) 

CI'LIA,  in  Anatomy,  small  moving  organs  found  on  the  surface  of 
the  tissues  of  most  animals,  resembling  hairs,  and  requiring  the  use  of 
the  microscope  to  be  distinctly  observed.  They  are  mostly  found  on 
tissues  which  are  in  contact  with  water,  or  which  produce  fluid 
secretions.  They  are  constantly  in  a  state  of  active  movement,  and 
impart  to  the  fluid  with  which  they  are  in  contact  the  same  motion. 
This  is  called  vibratory  or  ciliary  motion.  The  best  time  for 
observing  Cilia  with  the  microscope  is  when  their  movement  begins 
to  slacken.  Their  figure  is  generally  that  of  slender  conical  or  some- 
times flattened  filaments,  which  are  broad  at  the  base  or  root  and 
gradually  taper  to  the  point.  Their  size  differs  greatly  on  different 
parts  of  the  same  animal.  "  The  largest  I  have  measured,"  says 
Dr.  Sharpey,  "  are  those  on  the  point  or  angle  of  the  branchial  lamina; 
in  the  Buccinwm  undatum  ;  they  are  at  least  of  an  inch  long.  I 
have  not  attempted  to  determine  the  exact  size  of  the  smallest,  but 
Purkinje  and  Valentin  state  it  at  0.000075  of  an  inch,  while  they  make 
the  largest  they  have  met  with  only  0-000908  of  an  inch,  which  is 
considerably  less  than  I  have  found  them  ;  but  they  had  no  oppor- 
tunity of  examining  marine  animals,  in  which  generally  speaking  the 
largest  cilia  are  met  with.  In  the  sea-mussel  the  darker  coloured 
cilia  are  about  ^  of  an  inch  long,  the  others  considerably  less." 
The  substance  of  the  Cilia  is  for  the  most  part  transparent  and  colour- 
less, in  some  however  a  slight  colouring  may  be  observed.  They 
assume  also  various  forms,  and  Ehrenberg  has  described  compound 
Cilia  in  the  Infusoria.  In  the  Ciliograde  Medusce  the  Cilia  consist  ot 
rows  of  broad  flattened  organs,  each  of  which  is  made  up  of  several 
simple  filaments  joined  together  by  a  connecting  membrane  through- 
out their  whole  length.  In  most  cases  the  Cilia  are  arranged  in 
regular  order.  On  the  gills  of  the  mussel  they  are  placed  in  straight 
rows ;  in  many  of  the  Infusoria  they  are  arranged  in  circles  or  spiral 
lines.  In  some  instances  they  are  oblique,  but  in  others  they  are  placed 
at  right  angles  to  the  surface  on  which  they  are  seated. 

The  movement  of  the  Cilia  is  not  very  rapid,  and  may  be  easily 
observed  with  a  lens  of  \  inch  focus.  Their  most  obvious  movement 
is  of  a  fanning  lashing  kind,  the  Cilium  being  bent  in  one  direction 
and  returning  to  it  again.  In  addition  to  this  movement  Professor 
Quekett  detected  another  in  the  Cilia  of  the  gill-rays  of  the  common 
mussel.  This  consists  of  a  slight  movement  of  the  Cilia  on  themselves, 
each  Cilium  turning  on  its  own  axis  through  the  space  of  a  quarter  of 
a  circle,  with  a  movement  like  that  of  the  feathering  of  an  oar  in 
rowing.  This  observation  of  Mr.  Quekett's  is  of  importance,  as  it 
explains  how  it  is  that  the  Cilia  are  capable  of  propelling  bodies  over 
their  points  which  could  not  be  effected  by  the  first-observed  up  and 
down  movement.  When  the  surface  of  an  organ  is  examined  on 
which  are  seated  a  large  number  of  Cilia,  a  wave-like  motion  in  the 
whole  is  observed,  which  arises  from  the  regularity  with  which  each 
Cilium  is  affected  with  the  movement. 

The  Cilia  were  first  observed  as  present  on  the  external  surface  of 
the  bodies  of  infusory  animalcules.  Leeuwenhoek  seems  to  be  one  of 
the  earliest  observers  who  described  the  presence  of  the  Cilia  in 
animalcules.  In  his  '  Continuatio  Arcanorum  Nature '  he  describes 
in  many  places  the  nature  of  the  Cilia  in  the  common  polygastric 
animalcules  as  well  as  in  the  wheel-animalcules.  He  also  pointed 
out  the  probable  use  of  these  organs,  for  he  says,  "  Moreover  it  is 
necessary  that  these  animals,  and  in  general  all  such  as  are  fixed  and 
cannot  change  their  place,  should  be  provided  with  an  apparatus  for 
stirring  up  motion  in  the  water,  by  which  motion  they  obtain  any 
matters  that  float  in  the  water  for  their  nourishment  and  growth,  and 
for  covering  their  bodies."  Since  the  period  that  Leeuwenhoek 
wrote  they  have  been  observed  in  almost  every  species  of  Infusoria, 
and  seem  to  be  the  active  organs  by  means  of  which  these  animals 
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move  from  place  to  place  and  carry  their  food  into  their  stomachs. 
In  the  Polypes  they  are  found  in  great  numbers  covering  the  surface 
of  the  tentacula  by  which  these  animals  obtain  their  food.  Although 
they  have  not  been  observed  on  the  full-grown  Sponges  they  have  been 
described  by  Dr.  Grant  as  existing  upon  the  ova  of  these  animals 
before  they  become  fixed.  Though  not  abundant  in  the  Acalepha, 
they  have  been  seen  by  Dr.  Grant  and  others  in  the  Beroe  pileus  and 
other  Medusa.  Dr.  Sharpey  has  observed  them  in  the  various  forms 
of  the  Echinodermata,  and  also  in  the  Annelida.  In  the  Mollusca 
they  are  very  abundant,  and  one  of  the  best  means  of  examining  these 
organs  is  afforded  by  the  common  mussel.  Till  within  a  recent 
period  it  was  supposed  that  Cilia  were  confined  to  the  Invertebrate 
classes  of  animals,  or  at  least  the  observation  of  their  existence  to  any 
extent  in  the  Vertebrata  was  very  limited.  One  of  the  earliest  obser- 
vations of  their  presence  in  Vertebrate  animals  was  by  Steinbuck,  a 
German  anatomist,  who  found  them  upon  the  gills  of  the  Salamander. 
Within  the  last  few  years  Purkinje  and  Valentin  have  devoted  much 
attention  to  the  subject,  and  have  found  that  Cilia  exist  very 
generally  on  the  moist  surfaces  of  the  membranes  of  all  the  higher 
animals.  The  systems  of  organs  on  the  surface  of  which  Cilia  have 
been  detected  are  as  follows  : — 

1.  The  Surface  of  the  Body. — In  this  situation  Cilia  have  been 
detected  in  the  Infusoria,  Polypi,  Medusa,  Actinia,  Echinodermata, 
and  in  the  larvae  of  the  Batrachian  Reptiles. 

2.  The  Respiratory  System. — Cilia  have  been  detected  in  the  lining 
membrane  of  the  air-passages  of  reptiles,  birds,  and  Mammalia,  in  the 
gills  of  the  larva:  of  the  Batrachia,  and  on  those  of  the  Mollusca  and 
Annelida.  Those  on  the  external  surface  of  the  Infusoria,  Polypes,  and 
Medusa  must  also  be  regarded  as  belonging  to  the  respiratory  system. 

3.  Alimentary  System. — They  are  found  in  the  mouth,  throat,  and 
gullet  of  Reptiles,  in  the  entire  alimentary  canal  of  Mollusca,  in  the 
stomach  of  the  Asterias,  &c. 

4.  Reproductive  System. — Ciliary  movements  have  been  observed 
in  the  mucous  membrane  of  the  Fallopian  tubes,  in  the  uterus  and 
vagina  of  Mammalia,  and  in  the  oviduct  of  Birds  and  Reptiles.  A 
peculiar  ciliary  movement  has  been  observed  in  the  embryo  of  many 
animals.  This  movement  occurs  while  the  embryo  is  in  the  ovum, 
the  Cilia  producing  a  current  in  a  certain  direction  along  its  surface, 
or  causing  the  whole  embryo  to  move  in  an  opposite  direction.  In 
many  iustances  when  the  embryo  has  escaped  the  egg  it  moves  about 
by  means  of  Cilia  in  the  same  way  as  occurs  in  the  naked  gemmules 
of  the  Sponge. 

There  can  be  little  doubt  that  the  functions  performed  by  the  Cilia 
in  these  various  parts  of  the  body  of  animals  are  important ;  at  the 
same  time  their  absence  in  a  great  number  of  cases,  in  organs  which 
perform  the  same  functions  as  those  which  possess  them,  must  lead 
to  some  hesitation  before  pronouncing  a  decided  opinion  with  regard 
to  their  use.  Where  they  are  situated  on  the  external  surface  of  the 
bodies  of  animals  they  seem  to  be  the  active  organs  of  movement. 
Where  respiration  is  carried  on  by  means  of  the  external  surface,  as 
in  the  Infusoria  and  Polypifera,  the  Cilia  assist  this  process  by 
removing  the  used  water  and  bringing  fresh  currents  to  the  surface 
containing  the  matter  to  be  oxygenated.  They  may  undoubtedly 
perform  the  same  office  when  seated  on  internal  respiratory  mem- 
branes. On  the  surface  of  the  reproductive  organs  of  the  higher 
animals  they  may  also  assist  in  bringing  the  unimpregnated  ovum  in 
contact  with  the  fertilising  cells  of  the  male  fluid.  The  movement 
in  the  embryo  has  probably  the  same  object  in  view  as  that  on  the 
respiratory  membranes,  the  bringing  the  surface  in  contact  with 
currents  of  oxygenated  water. 

In  coming  to  the  conclusion  that  the  motions  of  fluids  on  the 
surfaces  of  membranes  are  produced  by  Cilia  where  these  organs  exist, 
Dr.  Sharpey  observes,  "  The  currents  cease  when  the  motion  of  the 
cilia  stops,  they  are  strong  and  rapid  when  it  is  brisk,  and  feeble 
when  it  languishes ;  and  though  there  are  modifying  circumstances 
or  perhaps  exceptions,  yet  in  general  the  magnitude  and  velocity  of 
the  current  seem  to  be  proportioned  to  the  size  and  activity  of  the 
cilia.  It  is  true  that  while  doubts  remained  as  to  the  existence  of 
cilia  in  several  well-marked  instances  where  the  water  unequivocally 
received  its  motion  from  the  surface  over  which  it  flowed,  and  inde- 
pendently of  any  visible  contractions  of  the  animal  tissue,  there  was 
always  considerable  room  to  doubt,  whether,  even  in  the  cases  where 
cilia  were  manifest,  the  effect  of  these  organs  was  wholly  mechanical, 
and  whether  the  motion  of  the  water  was  not  rather  due  to  some 
peculiar  impulsive  power  in  the  tissue  differing  from  mechanical 
action.  But  more  extended  observation  has  almost  wholly  removed 
these  exceptions,  while  it  has  considerably  increased  the  number  of 
conforming  instances,  insomuch  that  there  seems  at  present  no 
necessity  for  having  recourse  to  any  other  explanation  of  the  motion 
of  the  fluids  than  that  it  is  produced  by  the  action  of  the  cilia,  and 
that  their  action  is  the  result  of  muscular  contractility,  a  known 
property  of  animal  tissues." 

There  are  however  some  remarkable  exceptional  cases.  Currents 
are  observed  in  the  Sponge,  in  the  stem  and  branches  of  the 
Serlularice,  but  no  Cilia.  There  are  also  a  number  of  remarkable 
cases  of  the  movements  of  fluids  in  cells  in  the  vegetable  kingdom, 
which  cannot  be  ascribed  to  the  existence  of  Cilia,  a3  those  seen  in 
the  cells  of  Chara,  Vallisneria,  the  hairs  of  Tradescantia,  &c. 
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When  first  discovered  the  Cilia  were  supposed  to  be  confined  to  the 
organs  of  animal  bodies.  In  1843  Meyer  and  Thuret  announced  that 
they  had  discovered  Cilia  on  the  spores  of  several  species  of  Conferva. 
They  were  subsequently  discovered  on  the  surface  of  several  species 
of  unicellular  plants,  as  also  on  the  spermatozoids,  which  occur  in 
the  Ferns  and  many  of  the  lower  forms  of  Cryptogamia. 

For  further  information  consult  the  article  '  Cilia,'  by  Dr.  Sharpey, 
in  the  '  Cyclopaedia  of  Anatomy  and  Physiology,'  to  which  we  are 
much  indebted  in  drawing  up  this  article  ;  also  the  paper  of  Purkinje 
and  Valentin,  entitled  '  Commentatio  Physiologica  de  Phacnomeno 
Motus  Vibratorii  continui,'  &c,  translated  in  the  'Dublin  Journal  of 
Medical  and  Chemical  Science'  for  May,  1835,  and  in  'Edinburgh 
New  Philosophical  Journal,'  vol.  xix. ;  also  '  On  Unicellular  Planto 
and  Animals,'  'Microscopical  Journal,'  vol.  i. 

CILIATA.  [Motella.] 

CILICiEA.  [Isopoda.] 

CILIOGRADA.  [Acaleph;e.] 

CIMBEX,  a  genus  of  Hymenopterous  Insects  of  the  section 
Terebrantia,  sub-section  Securifera,  and  family  Tenthredinida. 

The  genus  Cimbex,  as  it  formerly  stood,  has  been  subdivided 
(principally  by  Dr.  Leach)  into  the  following  sub-genera :  Cimbex, 
Perga,  Syzygonia,  Trickiosoma,  Clavellaria,  Zarea,  Abia,  and  Amasis. 
All  these  sub-genera  have  the  antennae  short,  and  terminated  by 
thickened  joints,  which  are  nearly  of  an  oval  form  ;  the  third  joint 
of  the  antennas  is  long,  forming  a  knob  :  the  superior  wings  have 
two  marginal  and  three  sub-marginal  cells. 

The  antennae  of  these  insects  generally  present  six  distinct  joints, 
of  which  the  two  basal  joints  are  very  short,  and  almost  concealed 
by  the  hair  on  the  head ;  the  third  is  long,  the  fourth  and  fifth  are 
of  moderate  length,  and  the  sixth  is  elongate  (or  moderate),  rounded 
at  the  apex,  and  tapers  more  or  less  towards  the  base ;  this  last  joint 
is,  however,  evidently  composed  of  two  or  three  joints  consolidated. 
All  the  joints  of  the  tarsi  have  a  membranous  pad  attached  to  their 
under  side,  and  protruding  from  their  apex. 

The  genus  Cimbex,  as  now  restricted,  may  be  known  by  the 
following  characters  : — Body  slightly  hairy  ;  abdomen  with  the  basal 
segment  emarginate  above  (that  is,  it  appears  as  if  a  semicircular  piece 
had  been  removed);  the  space  thus  left  unprotected  by  the  homy 
covering  filled  up  with  a  membrane.  Thighs  of  the  four  posterior  legs 
of  the  males  very  thick,  those  of  the  females  moderate.  Tarsi 
of  the  males  with  a  tooth-like  projection  on  the  under  side  of  tho 
basal  segment. 

This  genus  includes  the  largest  species  of  the  family  Tenthredinida. 

C.  Griffinii  is  about  an  inch  in  length,  and  when  the  wings  are 
expanded  its  width  is  about  one  inch  and  three  quarters.  It  is  a.,  a 
reddish-brown  colour;  the  abdomen  is  yellow,  and  more  or  lesa 
clouded  with  brown  towards  the  base;  the  antennae  and  tarsi  are 
yellow,  the  former  is  brighter  towards  the  apex. 

The  larva,  we  have  been  informed,  feeds  upon  the  sallow,  and  is 
not  uncommon  in  the  neighbourhood  of  Cambridge.  Mr.  Stephens 
enumerates  eight  British  species  of  this  genus,  some  of  which  how- 
ever, it  is  thought,  will  eventually  prove  to  be  mere  varieties 

CIMEX.    [Bug;  Cimicidje.] 

CIMI'CIDJS,  a  family  of  Hemipterous  Insects,  the  species  of 
which  may  be  distinguished  by  their  having  the  rostrum  short,  and 
consisting  of  two  or 
three  joints  only ;  the 
labrum  also  short,  and 
without  striae  ;  the  eyes 
are  moderate ;  the  body 
is  generally  very  much 
depressed.  The  prin- 
cipal genera  are  Cimex, 
Aneurus,  Aradus,  Agram- 
ma,  Tingis,  and  Dictyo- 
nota,  all  of  which  are 
found  in  England.  The 
genus  Cimex  is  distin- 
guished principally  by 
the  extreme  slenderness 
of  the  two  terminal 
joints  of  the  antennae, 
which  are  not  thicker 
than  a  hair.  The  body 
is  very  much  depressed  : 
the  thorax  is  transverse ; 
antennae  4-jointed  ;  basal 
joint  very  short,  second 
long,  the  third  of  about 
equal  length,  the  fourth 
rather  shorter.  Labrum 
rather  long,  somewhat 
pointed,  and,  when  the 
proboscis  is  not  in  use, 
recurved  under  the  head  ; 
proboscis  3-jointed,  and, 
when  at  rest,  lies  along  the  under  side  of  the  thorax,  its  apex  being 
between  the  two  fore  legs  at  their  base, 
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1,  Bed-Bug  (Cimex   lectularitts)  magnified 
2,  natural  length  of  the  same  ;  3,  head  of  the 
same,  highly  magnified  ;  a,  the  labrum  ;  b,  the 
proboscis  ;  c,  base  of  the  antennce. 
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The  most  common  species  is  the  Cimex  leclularius,  the  Bed-Bug. 
[Bug.] 

CIMICI'FUGA  (cimex,  a  bug,  and  fur/o,  to  drive  away),  a  genus  of 
Plants  belonging  to  the  natural  order  Ranunculaceec.  The  calyx  is 
composed  of  four  deciduous  sepals ;  corolla  of  four  petals ;  styles 
one  to  fifteen  ;  the  carpels  dry,  dehiscent,  many-seeded.  The  species 
are  perennial  herbs,  with  divided  leaves,  and  racemes  of  whitish 
flowers ;  the  roots  act  as  drastic  purgatives  and  are  poisonous. 

C.  fcetida,  Stinking  Bug-Wort,  has  four  almost  sessile  and  very 
villous  ovaries ;  the  racemes  panicled ;  the  leaves  terminate  or 
biternate  ;  the  leaflets  ovate-oblong,  deeply-toothed.  It  is  a  native 
of  the  Carpathian  Mountains,  Dauria,  Eastern  Siberia,  and  the  north- 
west coast  of  America.  It  is  a  very  fetid  plant,  and  is  used  in 
Siberia  for  driving  away  bugs  and  fleas,  just  as  tansy  and  wormwood 
are  used  in  this  country. 

C.  serpentaria,  Black  Snake-Root  or  Bug- Wort,  has  compound  very 
long  racemes ;  the  leaves  triternate,  with  serrated  or  rather  cut 
leaflets.  It  is  a  native  of  North  America,  from  Canada  to  Florida. 
It  has  white  flowers,  and  resembles  the  species  of  Actcea,  to  which 
genus  it  was  formerly  referred  under  the  name  of  Actcea  raceinosa. 
Like  many  other  plants  possessing  active  properties,  it  has  a  repu- 
tation in  America  for  healing  the  bites  of  snakes  and  preventing  their 
poisonous  effects  on  the  system.  There  is  one  species,  C.  Japonica, 
a  native  of  Japan ;  the  rest  are  American  plants.  They  are  easily 
cultivated,  preferring  a  moist  shady  situation,  and  may  be  propagated 
by  dividing  the  roots,  or  by  seeds. 

(Don,  Gardener  s  Dictionary.) 

ClMOLITE,  a  hydrous  silicate  of  alumina  found  in  the  Island  of 
Cimola.  It  occurs  in  amorphous  earthy  masses,  the  structure  of 
which  is  rather  slaty.  Colour  grayish-white.  Fracture  earthy, 
uneven.  It  is  soft  and  opaque,  and  its  specific  gravity  is  2'0.  It  is 
Used  for  the  same  purposes  as  Fuller's  Earth.  It  is  allied  to  Halloysite. 
[Hallotlite.] 

CI'NCHONA,  a  genus  of  Monopetalous  Exogenous  Plants,  the  dif- 
ferent species  of  which  have  a  great  reputation  in  medicine.  It  consti- 
tutes the  type  of  the  natural  order  Cmchonacece.  It  is  known  by  the 
following  characters  : — Tube  of  the  calyx  top-shaped,  with  a  per- 
manent 5-cleft  limb.  Corolla  with  a  taper  tube,  and  a  5-parted 
limb,  which  is  valvate  in  aestivation.  Filaments  short,  inserted  into 
the  middle  of  the  tube,  within  which  the  linear  anthers  are  altogether 
inclosed.  Stigma  2-cleft,  a  little  clavate.  Capsule  ovate  or  oblong, 
slightly  marked  on  each  side  by  a  furrow,  2-celled,  crowned  by  the 
calyx,  dividing  through  its  dissepiments  into  two  halves.  Placenta 
long.  Seeds  numerous,  erect,  imbricated  upwards,  compressed,  with 
a  broad  membranous  winged  border;  albumen  fleshy.  Trees  or 
shrubs,  with  a  bitter  aromatic  astringent  bark.  Leaves  on  short 
stalks,  with  flat  edges.  Stipules  ovate  or  oblong,  leafy,  separate, 
deciduous.  Flowers  in  terminal  panicled  corvmbs,  white,  or  of  a 
rosy-purple  colour. 

By  whom  the  important  properties  of  the  various  species  of  this 
genus  were  first  made  known  to  Europeans  is  unrecorded ;  for  it  is 
not  worth  repeating  the  fables  that  have  been  invented  upon  the 
subject.  The  native  Peruvians,  who  call  the  trees  Kina,  or  Kinken, 
attach  no  febrifugal  importance  to  the  bark,  but  are  said  even  to  have 
a  prejudice  against  its  employment.  Its  introduction  to  Europe 
took  place  through  the  Spaniards  in  the  year  1640,  and  it  is  pre- 
tended that  a  certain  countess  Chinchon,  vice-queen  of  Peru,  having 
experienced  the  good  effects  of  the  bark  as  a  febrifuge, '  it 
gained  the  name  of  Pulvis  Comitissaa,  and  under  that  name, 
or  as  Pulvis  Jesuiticus,  was  vended  by  the  Jesuits,  who  derived 
a  considerable  part  of  their  wealth  from  its  trade.  Humboldt  regards 
a  tradition  still  current  in  Loxa  as  a  more  probable  explanation  of 
the  discovery  of  the  properties  of  Cinchona.  It  is  said  that  the 
Jesuit  missionaries  there  had  endeavoured,  according  to  the  custom 
of  the  country,  to  distinguish  the  different  kinds  of  trees  by  chewing 
their  bark,  and  that  this  had  led  them  to  observe  the  remarkable 
bitterness  of  Cinchona.  Those  who  were  medical  among  them  were 
thus  led  to  try  an  infusion  of  the  bark  in  tertian  agues,  which  are 
very  common  at  Loxa,  and  thus  the  discovery  of  its  power  was  made. 
Little  was  known  of  the  tree  producing  this  substance  till  the 
voyage  of  La  Condamine,  who,  in  1738,  first  printed  a  detailed 
account  of  Quinquina,  as  it  was  then  called.  Since  that  time  the 
attention  of  botanists  has  been  constantly  directed  to  the  subject, 
and  a  good  deal  of  information  has  upon  the  whole  been  collected  ; 
the  general  facts  connected  with  the  habitation,  geographical  range, 
modes  of  preparation,  and  botanical  distinctions  of  the  species  have 
been  ably  stated  by  Humboldt,  Ruiz  and  Pavon,  Fde,  De  Candolle, 
Lambert,  Poppig,  and  Lindley,  and  will  form  tho  basis  of  the  suc- 
ceeding short  account ;  but  in  all  the  minor  details  regarding  the 
barks  themselves,  and  the  species  that  furnish  them,  Europeans  are 
still  much  in  the  dark. 

To  this  genus  botanists  have  from  time  to  time  referred  plants 
which,  upon  a  more  careful  examination,  have  been  ascertained  not  to 
belong  to  it ;  West  Indian,  Brazilian,  and  even  East  Indian  Cinchonas, 
thus  have  found  a  place  in  books,  but  they  are  really  referrible  to 
other  genera.  Circumscribed  within  the  limits  of  the  preceding 
character,  Cinchona  will  be  found  a  mountainous  genus  confined  to 
the  Cordilleras,  between  La  Paz,  in  about  22°  S.  lat.,  and  Santa 


Martha,  near  1 0°  N.  lat. ;  a  line  having  these  northern  and  southern 
limits,  and  bounded  by  the  most  eastern  part  of  the  Cordilleras  on  the 
one  hand  and  the  Pacific  on  the  other,  will  very  nearly  define  the 
corner  of  the  globe  inhabited  by  true  Cinchonas.  Within  these  limits 
they  occur  on  the  plains,  but  chiefly  on  mountainsides  as  far  as  10,000 
feet  of  elevation  above  the  sea,  the  principal  zone  being  at  from  1800 
to  6600  feet  of  elevation.  In  these  places  the  mean  temperature  is 
estimated  by  Humboldt  at  from  17°  centigrade,  or  62'6°  Fahrenheit, 
to  12°  centigrade,  or  53'6°  Falrrenheit. 

The  manner  of  collecting  the  Huanuco  Bark  of  commerce  is  thus 
described  by  Poppig  ('  Companion  to  the  Botanical  Magazine,'  vol.  i. 
p.  249).  "  In  the  month  of  April  the  preparations  for  an  expedition 
commence ;  and  in  May  the  people  start  for  the  forest,  whence  the 
last  green  bales  are  transmitted  home  in  November.  They  fell  the 
trees  close  to  the  root,  sparing  those  trunks  which  appear  too  young 
(palos  verdes),  as,  till  they  have  attained  maturity,  the  bark  is  of  no 
value.  The  next  process  is  to  divide  (trozar)  the  stems  into  pieces  of 
uniform  length,  rejecting  only  the  very  smallest  branches.  With  a 
peculiar  kind  of  knife,  made  for  the  purpose,  the  bark  is  cut  length- 
wise, and  a  certain  degree  of  practice  is  necessary  to  perform  this 
operation  properly  so  as  to  remove  the  rind  without  injuring  the  wood 
or  severing  any  of  the  fibres.  With  the  same  instrument  they  take  off 
the  stripes  (longos)  of  the  bai'k  as  broad  as  possible ;  but  this  however 
is  not  done  for  three  or  four  days  after  the  tree  is  felled,  as  before  that 
time  the  moisture  that  exists  between  the  cuticle  and  the  wood  would 
prevent  the  bark  from  severing  into  such  large  pieces  as  fetch  the 
highest  price.  A  worse  consequence  ensues  from  stripping  the  stems 
too  quickly,  as  then  the  thin  grey  or  blackish  epidermis  shivers  off ; 
and  from  the  presence  of  this  outward  rind,  covered  with  many 
cryptogamia,  the  value  of  the  bark  in  the  European  market  is  mainly 
estimated.  The  English  purchasers  in  particular  hold  the  notion 
that  the  bark  is  most  powerful  according  as  its  epidermis  is  covered 
with  spots. 

"On  the  celerity  with  which  the  article  is  dried  depends  the  price 
which  it  commands;  but  there  are  few  instances  where  prejudice  is 
so  powerful  as  iu  the  trade  of  the  Cinchonas.  In  the  dense  forests  it 
is  impossible  to  perform  this  operation  properly,  and  therefore  the 
bundles  of  green  bark  are  dispatched  with  all  speed  to  the  nearest 
inhabited  place,  where  the  person  appointed  to  take  the  charge  of 
them  is  stationed.  Without  any  preparation  they  are  laid  in  a  spot 
exposed  to  the  full  action  of  the  sun,  the  greatest  care  being  requisite 
to  protect  them  from  wet,  as  even  a  few  hours'  dew  falling  on  the 
half-dried  bark  will  give  to  the  cinnamon-brown  interior  of  the  finest 
sort  a  blackish  appearance,  and  lessen  its  value  about  one-half.  The 
quickness  of  the  drying  and  the  general  excellence  of  the  article  are 
indicated  by  the  pieces  being  rolled  up  into  several  spiral  windings, 
which  form  so  solid  a  cylinder  as  to  exhibit  no  cavity  (canuto)  within  ; 
but  such  portions  are  rarely  seen  unfractured  in  Europe.  The  Cin- 
chona barks  are  no  less  sensible  of  atmospheric  moisture  than  the 
Coca,  which  I  formerly  described,  so  that  the  collectors  always  hasten 
to  send  them  to  the  dry  climate  of  the  Andes,  or  the  principal  towns. 
An  unavoidable  loss  however  hence  accrues  :  however  perfectly  the 
bark  may  have  been  dried  in  the  woody  region,  it  still  loses,  in  three 
or  four  days  after  its  arrival  in  Huanuco,  12  to  15  per  cent,  on  its 
weight.  The  packages  are  made  up  into  bales  of  four  or  five  arrobas 
each,  and  with  the  greatest  possible  care,  in  order  that  the  beautiful 
canes  of  two  feet  long,  into  which  the  bark  was  coiled  on  the  Montana, 
may  not  be  broken  in  the  carriage.  Trailing  plants  (bejucos)  are  used 
to  tie  up  the  bundles,  and  when  they  arrive  in  Lima  they  are  undone, 
and  sorted  into  lengths  of  different  pieces  previously  to  dispatching 
them  in  chests  to  Europe.  The  trade  in  Huanuco  Bark  was  very 
brisk  twenty  years  ago  at  Lima,  and  the  article  went  to  the  Spanish 
market  under  the  name  of  Cascarilla  rosea,  without  being  confounded 
with  the  Cortex  Chinee  ruber,  as  it  is  called  by  us.  The  barks  from 
the  districts  of  the  Lower  Huallaga,  of  Huambo  and  Chachapoyas, 
&c,  are,  on  the  other  hand,  very  little  prized  in  Cadiz,  and  called 
Cascarilla  aroltada." 

Books  and  memoirs  without  end  have  been  written  to  determine 
the  different  species  of  Cinchona  that  yield  the  barks  of  commerce, 
but  with  very  little  result.  There  are  difficulties  in  the  way  of  this 
which  persons  unacquainted  with  the  bark  trade  can  hardly  estimate. 
For  example,  the  bark  of  the  same  species  may  be  weak  and  valueless 
in  warm  lowland  districts,  and  of  the  greatest  price  in  alpine  or 
mountainous  regions.  The  bark  of  the  low  country  about  S.  Jaen  de 
Bracamorros  has  uniformly  proved  worthless,  although  the  same 
species  which  grow  there  afford  a  fair  bark  at  May obamba,  Chachapoyas, 
and  Lamas  in  the  mountains ;  and  others  which  at  Maynas  are  per- 
fectly inert,  are  energetic  enough  upon  the  sides  of  the  mountains.  It 
is  related  by  Poppig  that,  in  ignorance  of  this,  many  speculating  mer- 
chants have  been  ruined  by  the  purchase  of  the  bad  lowland  bark  of 
Peru.  The  rule  is,  that  the  best  bark  always  comes  from  mountain 
tops,  from  single  trees  growing  in  the  coldest  and  most  elevated  spots. 
Some  of  the  finest  kinds  are  procured  near  the  mountain  villages  of 
Cayambe  and  Pillao,  and  from  the  mountains  of  Panataguas  and 
Pampayaco. 

To  pretend  to  reduce  to  their  botanical  species,  in  the  existing  state 
of  knowledge  of  Cinchona  barks,  all  the  varieties  that  are  known  in 
shops  or  in  commerce,  would  be  a  vain  and  hopeless  task.  Nothing 
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can  well  be  more  startling  than  the  discrepancies  that  exist  upon  the 
subject  in  books  and  collections;  every  collector,  every  writer,  has  his 
own  set  of  specimens  and  opinions,  and  there  is  no  possibility  of 
reconciling  them.  There  is  not  a  chest  of  bark  which,  although  called 
of  one  sort,  has  not  probably  been  furnished  by  many  different  species  ; 
and  there  is  much  reason  to  believe  that  many  of  the  best  known  sorts 
of  barks  of  the  shops  are  in  reality  furnished  by  the  same  species 
under  different  circumstance?.  Fee  asserts  that  gray  Quinquina 
passes  into  yellow  by  shades  that  cannot  be  distinguished;  that 
yellow  approaches  the  red  both  in  colour  and  flavour;  and  that 
nobody  knows  to  this  day  with  any  certainty  the  origin  of  even  the 
barks  of  Loxa,  Lima,  Huanuco,  or  Carthagena.  Poppig,  who  has  so 
long  lived  in  the  Cinchona  countries,  seems  to  be  of  the  same  opinion, 
notwithstanding  the  details  he  has  given  respecting  certain  species — 
details  of  which  we  have  availed  ourselves  in  the  following  observa- 
tions. In  particular,  with  reference  to  this  subject,  to  which  a  vast 
deal  more  importance  is  attached  than  it  deserves,  when  speaking  of 
the  Huanuco  Bark  of  commerce,  Poppig' s  remarks  are  highly  deserv- 
ing of  attention.  He  observes  that  as  to  the  various  species  of  trees 
that  produce  bark,  and  the  different  quality  of  the  article  itself,  much 
prejudice  exists.  Without  cause  one  species  is  rejected,  and  another 
prized  for  its  imaginary  qualities ;  and  the  same  species  is  unmean- 
ingly divided  by  the  bark-collectors  into  several,  upon  no  known  or 
intelligible  principle.  Cinchona  glandulifera  has  three  names, 
although  scarcely  the  least  trace  even  of  varieties  can  be  detected 
upon  the  closest  botanical  examination. 

It  is  doubtful  whether  the  species  of  any  genus  of  plants  are  more 
variable  in  their  appearance  than  those  of  Cinchona  ;  and  hence  those 
who  have  been  acquainted  with  them  from  dried  specimens  only,  or 
who  have  not  been  aware  of  their  tendency  to  vary,  have  multiplied 
the  species  far  beyond  their  true  number,  and  an  inextricable  confu- 
sion would  have  been  the  result  in  any  genus  less  constantly  before 
the  eyes  of  the  botanist.  Thus  the  authors  of  the  'Flora  Peruviana' 
in  that  work  added  thirteen  supposed  new  species,  and  introduced  many 
more  into  their  Herbarium  ;  Mutis,  on  the  other  hand,  who  had  ample 
means  of  studying  Cinchonas  in  New  Granada,  declares  that  he  was 
acquainted  with  seven  only.  Zea  asserts  that  all  the  efficacious  species 
of  the  '  Flora  Peruviana '  are  reducible  to  four.  Fde  admits  eighteen 
certain  species ;  and  De  Candolle  reduces  the  number  to  fifteen, 
although  he  introduces  two  species  unknown  to  Fe'e.  Humboldt 
states  that  he  has  himself  seen  C.  pubescens,  the  yellow  bark,  with 
ovate-oblong,  ovate-lanceolate,  and  ovate-cordate  leaves  on  the  same 
plant ;  he  adds,  that  some  species,  such  as  C.  macrocarpa,  have  either 
leaves  entirely  smooth  or  downy  on  each  side,  and  that  even  C.  Conda- 
minea  has  extremely  different  leaves,  according  to  the  elevation  at 
which  it  grows.  These  statements  alone  are  sufficient  to  show  how 
much  caution  is  required  in  distinguishing  species  in  this  genus  ;  but 
to  this  it  is  necessary  to  add,  that  there  is  too  much  reason  to  suspect 
that  the  authors  of  the  '  Flora  Peruviana,'  in  creating  spurious  species, 
were  influenced  by  a  wish  to  please  the  Spanish  court,  by  appearing 
to  prove  that  the  barks  of  Peru,  from  which  the  Spaniards  exclusively 
derived  so  large  a  revenue,  were  altogether  different  from  those  of 
New  Granada,  which  other  nations  could  easily  procure  direct  from 
Carthagena.  Humboldt  adds,  that  mercantile  cunning  with  reference 
to  this  subject  was  carried  so  far,  that  at  the  royal  command  a  quan- 
tity of  the  best  orange-coloured  Cinchona  bark  from  New  Granada, 
which  Mutis  had  caused  to  be  picked  at  the  expense  of  the  king,  was 
burned,  as  a  decidedly  inefficacious  remedy,  at  a  time  when  all  the 
Spanish  field-hospitals  were  in  the  greatest  want  of  this  indispensable 
product  of  South  America.  It  should  however  be  observed  that 
some  of  Ruiz  and  Pavon's  species  have  been  restored  by  a  recent 
writer  upon  the  authority  of  dried  specimens ;  but  it  appears  to  us 
safer  in  such  a  case  as  this  to  take  the  opinion  of  a  man  like  Humboldt, 
who  studied  Cinchonas  in  their  native  forests,  than  that  of  a  botanist 
who  can  be  acquainted  with  them  only  from  Herbaria. 

In  the  following  enumeration  of  the  species  we  take  De  Candolle  as 
our  guide  in  the  systematic  distinctions  of  the  species,  and  Humboldt 
and  Poppig  principally  for  the  practical  observations  upon  them. 
After  every  specific  name  we  have  added  the  synonymous  names  that 
occur  in  books,  for  the  information  of  those  of  our  readers  who  may 
possess  Materia  Medica  works  whose  nomenclature  is  different  from 
that  of  De  Candolle. 

*  Corollas  downy  on  the  outside  or  silky. 
1.  C.  Condaminea.  Leaves  oblong,  tapering  to  each  end,  smooth 
and  shining,  pitted  on  the  under  surface  at  the  axils  of  the  veins. 
Limb  of  the  corolla  woolly.  Capsules  ovate,  twice  as  long  as  broad. 
This  is  the  C.  officinalis,  Linn.  Humboldt  states  this  to  be  the  fine 
Uritucinga  Bark  originally  seen  by  La  Condamine.  It  is  one  of  the 
sorts  imported  in  quantity  to  Europe,  and  is  said  to  furnish  the  pale 
bark  of  the  English  apothecaries.  It  is  readily  known,  notwithstand- 
ing the  variable  figure  of  its  leaves,  by  their  having  at  the  axils  of 
their  veins  on  the  under  side  little  pits  not  bordered  with  hairs,  and 
secreting  a  transparent  bitter  fluid  matter.  Grows  wild  near  Loxa, 
in  the  mountains  of  Cajanuma,  Uritucinga,  Boqueron,  Villonaco,  and 
Munje.  It  also  occurs  near  Guancabamba  and  Ayavaca  in  Peru.  It 
is  always  found  among  micaceous  schist,  at  elevations  of  from 
5400  to  7200  feet;  and,  according  to  Humboldt,  requires  a  milder 


climate  than  the  C.  lancifolia  of  Santa  Fe".  The  temperature  of  the 
regions  which  it  inhabits  is  about  that  of  the  Canary  Islands.  This  is 
the  C.  lancifolia  of  the  'London  Phamacopoeia '  of  1836,  and  is  now 
recognised  as  yielding  the  pale  bark  (Cinchona  pallida)  of  the  London 
College  of  Physicians. 


Cinchona  Condaminea. 


2.  C.  scrobicidala  (C.  micrantha,  '  Fl.  Peruv.,'  Ruiz  and  Pavon). 
Leaves  oval,  acute  at  each  end,  smooth,  shining  on  the  upper  side; 


Cinchona  scrobiculata. 


pitted  underneath  at  the  axils  of  the  veins.  The  tube  of  the  corolla 
downy  on  the  outside ;  its  limb  woolly.  Capsule  ovate-oblong,  three 
times  as  long  as  broad.    This  is  distinguished  from  the  last  cot  only 
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by  the  form  of  its  leaves,  which  never  taper  to  the  point,  but  also  by 
the  pits  at  the  under  side  of  the  leaves  being  bordered  with  inflected 
hairs ;  hi  C.  Condaminea  they  are  quite  hairless.  It  is  also  allied  to 
C.  rosea,  but  that  species  has  a  smooth  corolla  and  glandless  leaves. 
In  the  quality  of  its  bark  it  is  not  distinguishable  from  C.  Condaminea. 
Immense  forests  of  this  species  exist  in  the  province  of  S.  Jaen  de 
Bracamorros.  It  is  the  commonest  of  all  the  Quinas  in  that  part  of 
Peru,  and  the  most  esteemed ;  in  commerce  it  has  the  name  of  Quina 
Fina.  Dr.  Lindley  says  this  species  is  the  origin  of  the  Seloa,  or  Gray 
Cinchona  of  English  commerce. 

3.  C.  lancifolia  (C.  angustifolia,  Pavon;  O.  Tunita,  Lopez).  Leaves 
obovate-lanceolate,  very  smooth  on  each  side,  without  glands ; 
panicle  large,  brachiate ;  corolla  silky  on  the  outside  ;  capsules  oblong, 
Bmoothish,  five  times  as  long  as  broad.  Next  to  C.  Condaminea  this 
is  accounted  the  most  efficacious  of  all  the  species.  It  furnishes  the 
orange-coloured  bark,  or  the  Quina  Naranjanda  of  Santa  Fe'  de 
Bogota,  and  is  obviously  different  from  the  two  former  species  in  its 
leaves  being  destitute  of  glands.  Humboldt  states  that  it  prefers  an 
inclement  climate,  on  mountainous  declivities  from  4000  to  9000  feet 
high,  where  the  mean  temperature  is  about  that  of  Rome.  In  the 
alpine  forests  of  the  upper  limits  of  the  zone  inhabited  by  this 
species  the  thermometer  falls  for  hours  as  low  as  the  freezing  point. 
The  plants  are  more  rare  than  those  of  C.  pubescens  and  C.  magnifolia, 
always  growing  singly,  and  not  increasing  readily  by  the  root.  A 
kind  of  bark,  beai'ing  a  high  reputation  at  Cadiz,  and  called  Calisaya, 
is  referred  to  this  species.  It  derives  its  name  from  the  province 
where  it  grows,  which  is  situated  in  the  most  southern  part  of  Peru, 
in  La  Paz. 

Another  variety  of  this,  according  to  Humboldt,  a  distinct  species 
according  to  others,  the  Cinchona  nitida  of  the  '  Flora  Peruviana,'  is 
found  only  upon  the  coldest  parts  of  the  mountains  of  Peru,  where 
it  becomes  a  tree  with  a  stem  scarcely  eight  feet  high.  Its  flowers 
are  bright  red,  covered  inside  with  a  white  down,  and  do  not  appear 
till  May.  Its  bark,  the  Cascarilla  Hoja  de  Oliva,  although  of  the 
finest  quality,  is  never  seen  in  commerce. 

4.  C.  pubescens  (C.  cordifolia  ;  C.  ovata,  Ruiz  and  Pavon  ;  C.  palles- 
cens,  Ruiz ;  C.  hirsuta,  Ruiz  and  Pavon).  Leaves  ovate,  very  seldom 
sub-cordate,  leathery,  downy  or  nearly  smooth  on  the  upper  side, 
tomentose  on  the  under  side ;  panicle  brachiate ;  corolla  downy 
outside,  the  limb  hairy  inside ;  capsules  ovate,  oblong,  ribbed 
externally,  three  times  as  long  as  broad.  A  most  variable  plant, 
yielding  what  is  called  Yellow  Bark.  It  is  found  in  the  republic  of 
New  Granada,  in  4°  N.  lat.,  at  heights  between  5400  and  8650  feet ; 
it  has  the  name  of  Quina  Amarilla. 

5.  C.  purpurea.  Leaves  broadly  oval,  somewhat  wedge-shaped  at 
the  base,  shortly  cuspidate  at  the  point,  on  the  upper  side  smooth,  on 
the  under  rather  downy  upon  the  principal  veins ;  panicle  large, 
brachiate ;  flowers  somewhat  corymbose ;  corolla  slightly  downy 
externally,  its  limb  hairy  inside;  capsules  cylindrical,  becoming 
ovate-oblong,  with  longitudinal  ribs,  four  times  as  long  as  broad.  A 
native  of  the  Peruvian  Andes,  in  the  coldest  and  deepest  parts  of 
the  forests,  about  Chinchao,  Pati,  and  elsewhere.  It  is  also  apparently 
one  of  the  wild  roots  of  Santa  Fe  de  Bogota. 

The  very  considerable  size  of  the  trees  of  this  species,  and  its  large 
membranous  leaves,  covered  on  the  under  side  with  prominent  violet- 
coloured  veins,  are  said  by  Pbppig  to  mark  it  readily.  The  bark, 
called  Cascarilla  Boba  Colorada,  is  not  in  much  esteem  ;  but  as  it  is 
readily  collected  it  can  be  sold  at  a  low  price,  and  is  used  for 
adulterating  other  sorts.  According  to  Reichel  it  is  undoubtedly  the 
Huamala  Bark  of  trade.  Dr.  Lindley  regards  this  and  the  foregoing 
species  as  identical. 

6.  C.  macrocalyx.  Leaves  ovate,  roundish,  hardly  acute,  quite 
smooth  on  both  sides  ;  their  principal  veins  close  together ;  panicles 
corymbose ;  corolla  slightly  downy  externally,  with  the  lobes  hairy  on 
the  upper  side ;  limb  of  the  calyx  smooth,  bell-shaped,  acutely 
5-toothed.  A  species  distinguished  by  De  Candolle  by  the  above 
characters,  but  only  known  to  him  from  specimens.  It  is  found  on 
the  mountains  of  Peru.    Nothing  is  known  of  its  sensible  properties. 

7.  C.  Humboldtiana  (C.  ovalifolia,  Bonpland).  Leaves  oval,  rather 
obtuse,  on  the  upper  side  shining,  on  the  under  between  silky  and 
downy ;  panicle  brachiate,  4-flowered ;  corolla  silky  on  the  outside, 
smooth  in  the  throat,  with  its  lobes  shaggy  inside  at  the  point; 
capsules  ovate,  longitudinally  ribbed,  about  twice  as  long  as  broad. 
First  described  by  Bonpland  as  identical  with  C.  ovalifolia  of  the 
'  Flora  Peruviana/  but  afterwards  recognised  by  him  as  distinct.  It 
forms  forests  in  the  province  of  Cuenga  in  Peru.  In  commerce  it  is 
called  Cascarilla  Peluda,  which  signifies  Velvet-Leaved  Quina.  Its 
bark  is  not  in  much  estimation ;  it  is  however  a  good  deal  collected 
for  mixing  with  other  sorts,  and  Bonpland  suspects  it  to  be  of  good 
quality. 

8.  C.  magnifolia  (C.  lutescens ;  C.  grandifolia ;  C.  oblongifolia). 
Leaves  broadly  oval,  somewhat  acuminate,  smooth ;  principal  veins  of 
the  under  side  shaggy  at  the  edges;  panicle  brachiate;  corollas  silky 
externally ;  capsules  oblong,  tapering,  seven  times  as  long  as  broad. 
According  to  Ruiz,  Humboldt,  and  De  Candolle,  the  C.  oblongifolia 
of  Mutis,  which  produces  the  Red  Bark  of  Santa  Fe'  is  identical  with 
the  C.  magnifolia,  or  Flor  de  Azahar,  of  the  '  Flora  Peruviana.'  The 
former  grows  in  5°  N.  lat.,  at  the  height  of  from  3600  to  7800  feet 


Cinchona  Humboldtiana. 


above  the  sea,  and  is  particularly  common  about  Mariquita;  the  latter 
occurs  in  the  hottest  parts  of  the  Andes  of  Peru,  about  10  degrees 
south  of  the  line.  C.  oblongifolia  of  Santa  F6  produces  a  bark  which, 
although  less  efficacious  than  that  of  C.  Condaminea  and  C.  lancifolia, 
is  nevertheless  better  than  that  of  C.  pubescens ;  but  this  is  hardly 
reconcilable  with  Poppig's  statement  that  the  C.  magnifolia  has  a 
woody  bark,  not  very  astringent,  and  is  chiefly  used  for  purposes  of 
adulteration  :  he  adds,  that  the  bark-peelers  do  not  even  reckon  it  a 
fever  bark,  or  Cascarilla,  but  name  it  simply  Corteza  del  Azahar. 
This  last-mentioned  author  describes  the  tree  as  very  stately,  with 
unusually  large  white  flowers,  diffusing  a  delicious  odour  like  that  of 
orange-blossoms  ;  possibly  the  differences  adverted  to  are  the  result 
of  climate. 

9.  C.  macrocarpa  (C.  ovalifolia,  Mutis).  Leaves  elliptical,  leathery, 
on  the  upper  side  perfectly  smooth,  on  the  under  between  hirsute 
and  pubescent ;  panicle  trichotomous ;  corollas  with  closely  pressed 
down  on  the  outside ;  the  lobes  hairy  inside ;  capsules  cylindrical, 
twice  as  long  as  broad.  The  White  Bark  of  Santa  ¥6.  The  tree  grows 
between  3"  and  6°  N.  lat.,  at  heights  between  4200  and  8400  feet.  A 
variety  of  it,  with  leaves  quite  smooth  on  both  sides,  is  common  near 
Santa  Martha. 

10.  C.  crassifolia.  Leaves  oblong,  rather  blunt,  tapered  to  the  base, 
leathery,  smooth  on  each  side ;  wheu  young  shaggy  in  the  axils  of  the 
veins  ;  stipules  membranous,  grown  together ;  corymbs  terminal, 
trichotomous ;  branches  2-edged,  few-flowered ;  fruit  oval-oblong, 
three  times  as  long  as  broad,  crowned  by  the  calyx.  Found  about 
Quito  and  Loxa ;  distinguished  from  C.  macrocarpa  by  its  peculiar 
membranous  stipules.    Nothing  is  known  of  its  bark. 

11.  C.  dichotoma.  Leaves  oblong-lanceolate,  smooth,  when  first 
unfolding  rather  silky;  peduncles  terminal,  dichotomous,  in  loose 
few-flowered  corymbs ;  capsules  linear,  cylindrical,  slender,  fourteen 
times  longer  than  broad.  Found  on  the  Andes  of  Peru,  in  groves  near 
Pueblo-Nuevo,  in  the  district  of  Chicoplaya.  Its  bark  is  described  as 
brown,  intensely  bitter,  with  a  little  acidity.  This  and  the  foregoing 
species  Dr.  Lindley  places  with  those  imperfectly  known. 

12.  C.  acutifolia.  Leaves  ovate,  acute,  smooth,  the  veins  of  their 
under  side  somewhat  shaggy ;  panicle  brachiate,  stalked  ;  corolla  silky 
outside,  woolly  inside;  capsules  oblong,  tapering  to  the  base,  four 
times  as  long  as  broad.  A  native  of  the  lower  woods  of  the  Ande3  of 
Peru,  in  Chicoplaya.  The  bark  is  stated  to  be  called  Cascarilla  de 
Hoja  Aguda  :  it  is  moderately  bitter.  Ruiz  says  it  does  not  deserve 
any  attention  for  medical  purposes. 

13.  C.  micrantha  (C.  parviflora).  Leaves  broadly  oval,  blunt, 
smooth,  rather  downy  underneath  at  the  base  of  the  veins ;  panicle 
very  large,  brachiate,  many-flowered ;  corollas  densely  silky  ;  capsules 
oblong,  three  times  as  long  as  broad.  A  species  inhabiting  the  cold 
elevated  parts  of  the  Andes  of  Peru,  especially  about  the  village  of 
San  Antonio  de  Playa  Grande  ;  the  inhabitants  call  its  bark  Cascarilla 
Fina.  The  tree  is  of  considerable  circumference,  flowers  in  February, 
and  frequently  yields  eight  to  ten  arrobas  of  dry  bark,  sometimes 
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called  Cascarilla  Provinciana,  which  differs  from  that  of  Huanuco  by- 
its  decided  whitish  colour  and  greater  roughness  of  the  surface.  It  is 
thicker  and  more  woody,  the  fracture  is  more  fibrous,  and  the  colour 
is  of  a  bright  cinnamon-brown.  A  bark,  called  Pata  de  Gallinazo,  from 
the  numerous  specimens  of  Graphis,  a  forked  sort  of  Lichen,  found 
on  its  surface,  is  yielded  by  this  sort,  as  well  as  three  others.  Reichel 
considers  the  samples  which  Poppig  brought  home  as  undoubtedly 
belonging  to  the  Huanuco  Bark  of  commerce.  Its  taste,  which  is  at 
first  acid,  becomes  afterwards  a  powerful  and  permanent  bitter. 
Lindley  regards  this  species  as  identical  with  C.  scrobiculata. 

14.  C.  glandulifera  (C.  glandulosa).  Leaves  ovate-lanceolate  ;  on 
the  upper  side  smooth  and  shining,  with  glands  at  the  axils  of  the 
veins ;  on  the  under  side  shaggy,  especially  upon  the  principal  veins ; 
panicles  somewhat  corymbose  ;  corolla  velvety  on  the  tube,  woolly  in 
the  inside  of  the  limb  ;  capsules  oblong,  three  times  as  long  as  broad. 
The  flowers  are  three  lines  long,  and  of  a  pale  rose-colour.  This  tree 
only  inhabits  the  higher  mountains  of  Peru,  and  is  more  scarce  than 
many  of  the  other  kinds  ;  its  trunk  is  from  12  to  15  feet  high,  and  its 
flowers,  in  the  month  of  February,  fill  the  forests  with  their  perfume. 
On  the  colder  parts  of  the  mountains  it  becomes  a  bush,  the  greatest 
produce  from  which  is  five  or  six  pounds  of  bark.  It  is  considered, 
according  to  Poppig,  one  of  the  finest  sorts  of  Cinchona  ;  he  says  that 
the  Peruvians  distinguish  it  by  its  blackish  rind,  which  is  only  here 
and  there  interrupted  by  small  shagreen  spots  when  in  a  fresh  state. 
The  common  people  consider  these  blotches  an  integral  part  of  the 
bark,  and  look  upon  it  as  the  more  valuable  if  beneath  the  larger  spots 
there  appears  a  black  shining  velvety  substance  dispersed  in  ovals  of 
some  lines  broad ;  this  is  probably  caused  by  some  Byssus.  The  bark- 
gatherers  hence  call  it  Cascarilla  Negrilla.  When  broken,  it  exhibits  a 
glossy,  shining,  almost  resiny  fracture  of  a  ripe  orange-colour  passing 
into  a  fiery-brown.  A  variety  of  it,  called  Case.  Provinciana  Negrilla, 
is  obtained  from  the  trees  growing  in  warm  valleys.  According  to  Mr. 
Reichel,  this  bark  is  equal  to  the  finest  sort  from  Loxa,  but  it  is  not 
known  in  Europe,  except  in  mixture  with  other  kinds. 

**  Corollas  smooth  externally 

15.  C.caduciflora  (C.  magnifolia^uvah.).  Leaves  oval,  smooth,  erect, 
hairy  in  the  axils  of  the  leaves ;  panicle  brachiate,  with  corymbose 
branches  ;  corolla  smooth,  falling  off  very  quickly ;  capsules  oblong, 
four  times  as  long  as  broad.  Found  near  Jaen  de  Bracamorros,  a  hot 
damp  country,  where  it  is  called  C.  bora.  The  tree  is  described  by 
Bonpland  as  being  above  100  feet  high  ;  its  bark  is  not  employed. 

16.  C.  rosea  (C.fusca).  Leaves  oval,  tapering  to  the  base,  bluntly 
acuminate  at  the  point,  smooth  on  each  side ;  panicles  clustered, 
branches  corymbose ;  corolla  smooth  on  the  outside,  its  limb  downy 
above  ;  capsules  oblong,  three  times  as  long  as  broad.  This  occu.-s 
not  unfrequently  about  Cuchero,  where  it  forms  a  highly  beautiful 
tree,  which  in  its  size  and  ramification  may  be  justly  compared  with 
the  White  Beech  of  Europe.  In  July  it  is  covered  with  innumerable 
pale  violet  flowers,  whence  it  has  obtained  the  name  of  Palo  de  San 
Juan.  Its  bark  is  not  collected,  but  Poppig  thinks  it  would  be  found 
to  possess  good  qualities. 

In  addition  to  these  species,  Dr.  Lindley  recognises  in  his  '  Flora 
Medica '  the  following  : — - 

C.  lucumozfolia,  Pavon  (C.  slupea).  A  species  said  to  furnish  a  part 
of  the  Loxa  Bark. 

C.  lanceolata  '  Fl.  Per.'  Ruiz  suspects  this  species  to  be  the  true 
source  of  the  Calisaya  Bark.  It  is  found  in  the  districts  of  Muna, 
Panas,  Pillao,  and  Cuchero. 

C.  rotundifolia,  Ruiz  and  Pavon,  MSS.  From  a  specimen  in  Mr. 
Lambert's  Museum.    Found  at  Loxa  in  Quito. 

0.  cordifolia,  Mutis,  MSS.  Found  in  the  mountains  of  New  Gra- 
nada, at  an  elevation  of  from  5000  to  8000  feet  above  the  sea. 

C.  hirsuta,  '  Fl.  Per.'  It  is  probable  this  species  yields  some  of  the 
fine  Yellow  Bark  of  the  shops.  It  is  found  in  high  and  cold  places 
near  Pillao  and  Acomayo. 

O.  villosa,  Pavon  (C.  Himboldtiana,  Lambert).  Found  at  S.  Jaen 
de  Loxa. 

C.  oblongifolia,  Lambert.  Although  nothing  is  known  of  this  plant 
beyond  the  specimens  iu  the  Lambertian  Museum,  the  London  College 
of  Physicians,  in  their  '  Pharmacopoeia '  of  1836  recognised  it  as  yield- 
ing one  of  the  barks  of  commerce. 

C.  acutifolia,  '  Fl.  Per.'  It  is  found  in  the  lower  groves  of  the 
Peruvian  Andes,  in  Chicoplaya,  by  the  river  Taso.  It  yields  very 
poor  bark. 

C.  stenocarpa,  Lambert.    From  Jaen,  in  the  mountains  of  Loxa. 
C.  cava,  Pavon.    From  Quito. 

Whatever  may  be  the  botanical  history  of  the  different  kinds  of 
bark,  on  their  arrival  in  Europe  they  are  known  by  names  which  have 
reference  rather  to  their  physical  appearance  or  the  place  whence 
obtained,  than  to  the  botanical  characters  of  the  trees  which  furnish 
them.  In  England  they  are  classed  under  three  heads — pale,  yellow, 
and  red  barks.  Of  each  there  are  several  varieties,  which  comprehend 
however,  various  barks,  not  the  produce  of  any  of  the  genuine  species 
of  Cinchona  above  enumerated,  but  obtained  from  species  of  Exo- 
stemma,  Buena,  and  Strychnos  (according  to  Mr.  Burchell).  These 
last,  called  false  or  spurious  Cinchona  barks,  are  all  distinguished  from 
the  true  Cinchona  barks  by  the  absence  of  Cinchonia,  Quinia,  and 


Aricina  (or  Cusco-Cinchonia,  a  principle  found  in  the  Cusco  or  Arica 
Bark,  referred  to  the  Cinchona  rubiginosa,  Bergen).  Several  of  these 
spurious  barks  are  employed  iu  fever  and  other  diseases,  but  they  are 
chiefly  used  to  adulterate  the  more  valuable  kinds  of  Cinchonas. 
Even  when  there  is  no  intermixture  of  these  inferior  sorts,  a  variable- 
ness in  quality  occurs  in  the  bark  of  the  same  species,  according  to 
its  place  of  growth.  The  finer  kinds  are  known  by  experienced  persons 
by  a  glance  of  the  eye  ;  but  it  is  extremely  difficult  to  indicate,  by  any 
description,  the  marks  by  which  they  are  guided.  All  kinds  arrive  in 
Europe  in  the  same  package,  either  a  chest  or  serone,  which  is  formed 
of  pieces  of  wood  rudely  fastened  together,  and  covered  with  the  hides 
of  animals.  They  are  afterwards  sorted,  and  bring  very  different 
prices  in  the  markets,  according  to  the  degree  of  estimation  in  which 
each  kind  is  held.  We  shall  describe  the  best  kind  only  of  each  ;  but 
we  must  remark,  that  much  prejudice  exists  on  this  point,  and  some- 
times excellent  kinds  are  rejected,  while  inferior  sorts  are  prized.  To 
meet  these  prejudices,  the  barkers  employ  various  artifices,  more  or 
less  injurious.  The  most  useful  classification  of  barks  is  that  proposed 
by  Geiger,  which  has  reference  to  the  relative  proportions  of  their 
alkaloids  : — 1.  Those  in  which  Cinchonia  predominates  :  chiefly  pale 
or  brown  barks. — 2.  Those  in  which  Quinia  predominates,  of  which 
there  is  only  one — the  yellow  bark  of  English  commerce,  called  China 
regia  vera,  China  Calisaya. — 3.  Those  in  which  Cinchonia  and  Quinia 
exist  in  nearly  equal  proportions,  red  barks,  and  the  yellow  bark  of 
continental  writers ;  the  China  of  Carthagena  of  the  French,  China 
flava  dura,  Quina  amarilla.  This  last  is  also  called  orange  bark 
(Quina  aurantiaca  of  Mutis),  which  is  not  the  yellow  bark  of  English 
commerce,  though  by  some  it  is  erroneously  so  considered  ;  and  hence 
the  frequent  error  in  the  British  Pharmacopoeias  of  referring  yellow 
bark  to  the  C.  cordifolia  (Mutis). 

Of  the  Pale  Barks  three  varieties  are  known  in  English  commerce : — 
1.  Crown  or  Loxa  Bark. — 2.  Gray,  Silver,  or  Huanuco  Bark. — 3.  Ash 
Bark.  These  are  always  quilled,  and  never  in  flat  pieces.  The 
powder,  which  gives  the  name,  varies  from  gray  to  fawn-colour. 

1.  The  first  variety,  Crown  or  Loxa  Bark,  called  also  True  Loxa 
Bark,  is  obtained  either  exclusively  from  the  C.  Condaminea,  or 
from  it  and  C.  scrobiculata.  It  occurs  in  pieces  from  six  to 
fourteen  inches  long,  the  quills  varying  in  diameter  from  the 
fourth  or  even  smaller  part  of  an  inch  to  nearly  half  an  inch  ;  the 
rolls  are  sometimes  double,  meeting  at  the  centre  :  the  diameter  of 
the  bark  is  from  a  quarter  of  a  line  to  a  line  and  a  half.  The  colour 
of  the  exterior  is  marked  dark  gray,  in  some  specimens  verging  to 
brown.  A  shining  but  peculiar  appearance  is  observable  upon  it, 
owing  to  the  thallus  of  the  lichens  spreading  over  it.  This  commonly 
alternates  with  the  colours  of  other  lichens,  grayish-white,  yellowish- 
white,  bluish-white,  so  that  the  bark  acquires  an  appearance  as  if  it 
were  painted.  Numerous  transverse  cracks,  often  extending  from  one 
side  of  the  bark  to  the  other,  with  the  edges  a  little  raised,  are  seen, 
sometimes  close  to  each  other,  sometimes  more  remote,  especially  in 
the  larger  pieces,  in  which  also  they  rarely  extend  to  the  whole  cir- 
cumference of  the  piece.  In  the  larger  pieces  longitudinal  cracks  are 
observed,  and  between  these  warts  or  knots  frequently  arise,  which 
give  a  very  rough  feel  to  such  specimens.  The  Usnea  florida,  and 
some  foliaceous  lichens,  such  as  Parmelia  perforata  (Ach.),  often 
remain  attached  to  it.  The  inner  surface  is  smooth,  except  some  deli- 
cate, irregularly-longitudinal  fibres  :  the  colour  is  a  cinnamon  or 
darker  brown.  The  fracture  of  the  smaller  quills  is  even,  or  slightly 
fibrous  ;  that  of  the  larger  pieces  more  so,  the  fibres  firm,  but  neither 
oblique  nor  vitreous,  as  in  the  yellow  bark  {China  regia);  but  the 
outer  circle  presents  a  resinous  aspect.  The  odour  resembles  that  of 
tan.  The  taste  at  first  is  slightly  astringent,  and  faintly  acid  ;  after- 
wards very  astringent,  somewhat  bitter,  but  not  acrid. 

In  respect  to  its  chemical  composition,  this  variety  is  commouly 
supposed  to  contain  Cinchonia  (discovered  in  pale  bark  by  Dr. 
Duncan,  jun.)  only ;  but  this  is  a  mistake,  and  it  is  most  probable 
that  the  specimens  which,  when  analysed,  yielded  no  Quinia,  were 
either  very  thin  quills  obtained  from  young  branches  or  trees,  or  were 
specimens  of  Huauuco  Bark.  Bucholz  analysed  sixteen  ounces  of  tho 
Loxa  Bark  of  commerce,  yet  found  no  Quinia,  but  some  error  is 
reasonably  suspected  ;  the  other  constituents  were  found  to  be — 

Drachms.  Grains. 

Fatty  matter,  with  Chlorophylle       .       .  . 

Bitter  soft  Resin  (Geiger  thinks  this  con- 
tained Quinia)  ...... 

Hard  Resin  (red  insoluble  colouring-matter)  . 

Tannin  (with  trace  of  Acetic  Acid) 

Cinchonia  ..... 

Kinic  Acid  .... 

Hard  Resin,  with  Phyteumacolla  . 

Tannin,  with  Chloride  of  Lime  . 

Gum  

Kinate  of  Lime       .       .  . 

Starch,  a  trace  .... 

Woody  Fibre  .... 
The  Cinchonia  exists  in  combination  with  the  kinic  acid,  in  the 
form  of  kinate  of  cinchonia.    A  prejudice  exists  in  favour  of  the  thin 
quilled  pieces,  but  they  are  not  so  well  adapted  to  form  extracts,  &c, 
|  nor  to  be  employed  as  medicine.    Mutis  many  years  as;o  stated  that 
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the  thick  pieces  obtained  from  branches  of  middle-aged  trees  were  the 
most  efficacious ;  and  the  analysis  of  Von  Santen  (in  Von  Bergen's 
'  Versuch  einer  Monographic  der  China ')  confirms  the  correctness  of 
this  statement,  as  far  as  the  relative  amount  of  Quinia  yielded  by 
barks  of  different  ages  is  concerned.  From  100  lbs.  of  Loxa  Bark,  he 
obtained  of  Quinia — 

Ounces. 

Thin  selected  quills  P042 

Moderately  thick  pieces  4-444 

Selected  thick  pieces,  with  rough  cracked  bark  11104 

2.  The  second  kind,  Huanuco  Bark,  termed  also  Silver  or  Gray 
Cinchona,  has  been  known  in  European  commerce  only  since  1799. 
The  majority  of  writers  on  the  origin  of  the  barks  refer  it  to  the  C. 
glandulifera.  (Ruiz  and  Pavon,  'Fl.  Peruv.')  As  it  is  sent  from 
Huanuco  to  Lima  for  shipment,  it  is  also  called  Lima  bark,  though 
some  apply  the  term  Lima  to  a  bark  supposed  to  come  from  the  C. 
lancifolia  (Mutis).  It  is  likewise  called  Havanna  bark.  We  have 
the  authority  of  Poppig,  as  stated  above,  for  considering  it  one  of  the 
finest  sorts  of  Cinchona.  The  variety  of  it  termed  Case.  Provinciaua 
Negrilla  (the  Quinquina  Huanuco  Noiratre  of  the  French)  is  likewise 
stated  by  Reichel  to  be  equal  to  the  finest  from  Loxa,  yet  it  is  not 
known  in  Europe  except  in  mixture  with  other  kinds.  The  explana- 
tion of  which  is  two-fold  :  first,  that  though  the  trade  in  this  bark 
was  at  first  very  brisk,  owing  to  its  excellent  quality,  the  subsequent 
shipments  of  it  being  very  inferior,  it  fell  into  disrepute ;  and  though 
it  is  now  again  pure  and  good,  still  it  is  necessary  to  introduce  it  as 
Crown  Bark.  Farther,  as  the  French  give  the  name  Lima  bark  to 
another  kind  as  above  mentioned,  probably  the  dark-ash  bark,  the 
dark  Ten  (China  Pseudo-Loxa),  the  false  Loxa  bark,  confessedly  a 
very  bad  bark,  it  has  caused  the  genuine  Lima  bark  to  be  little 
esteemed.  Farther,  as  the  Huanuco  Bark  is  in  quills  which  are 
larger  and  coarser  than  those  of  the  Crown  Bark,  the  prejudice  in 
favour  of  thin  quills  operates  to  the  disadvantage  of  this  very  excel- 
lent sort. 

The  quills  are  from  three  to  fifteen  inches,  generally  from  four  to 
ten  inches  long,  with  a  diameter  from  a  few  lines  to  one  or  even  two 
inches.  They  are  in  single  rolls,  or  double  and  inclosed  rolls ;  the 
inclosed  rolls  exhibit  spiral  windings,  and  frequently  traces  of  a  sharp 
oblique  incision  of  the  knife.  This  incision  is  not  observed  in  the 
case  of  any  other  kind,  and  it  is  probably  made  by  the  Cascarilleros 
to  facilitate  the  separation  of  the  bark  from  the  trunk  of  the  tree. 
The  diameter  of  the  bark  varies  from  one-fourth  of  a  line  to  five  lines. 
The  epidermis  is  seldom  absent,  but  now  and  then  portions  of  it  have 
been  rubbed  off,  and  then  the  rusty  surface  of  the  liber  is  seen.  The 
epidermis  is  a  whitish-gray,  but  often  covered  with  numerous  lichens, 
chiefly  Glyphis  cicatricosa,  Graphis  duplicata,  Porina  granulata, 
Pyrenula  discolor,  Mastoidea,  Pupulo,  Lecanora  punicea,  Parmelia 
perforata,  Sticta  aurata,  and  Usnea  florida. 

The  character  of  the  cracks  is  more  variable  than  in  Loxa  Bark, 
few  extending  to  the  whole  circumference  of  the  bark ;  in  the  young 
pieces  the  cracks  are  not  so  deep  as  in  the  older,  in  which  also  the 
edges  are  raised,  giving  a  rough  appearance  to  it.  Some  specimens 
also  between  the  large  and  extensive  cracks  present  spaces  very 
slightly  cracked,  of  a  golden-straw  or  leaden-gray  colour.  Huanuco 
Bark  is  distinguished  by  the  brighter  colour  of  its  surface,  the  multi- 
tude of  its  small  cracks,  and  the  sharp  oblique  incisions  above 
mentioned,  from  the  yellow  or  Calisaya  bark  (Quina  regia),  and  the 
Loxa  bark,  to  both  of  which  it  bears  considerable  resemblance.  The 
inner  surface  i3  of  a  bright-cinnamon,  passing  into  an  ochre-yellow  or 
rusty  hue,  and  is  generally  rough,  and,  especially  in  the  thicker  quills, 
fibrous,  frequently  with  portions  of  the  wood  of  the  stem  adhering 
to  it.  Though  no  satisfactory  chemical  analysis  has  been  made  of  it, 
exhibiting  its  entire  composition,  yet  the  relative  proportions  of  its 
alkaloids  have  been  stated.  It  is  the  richest  in  Cinchonia  of  all  the 
barks  hitherto  examined.  Goebel,  Kirst,  and  Von  Santen  say  that  it 
yields  this  alkaloid  only.  Michaelis  maintains  that  two  specimens 
analysed  by  him  yielded,  in  addition,  a  little  Quinia.  The  quantity  of 
Cinchonia  is  very  variable.  Kirst  and  Goebel  obtained  from  one  pound 
168  grains;  Von  Santen  from  nine  different  specimens  examined  by 
him,  from  one  pound  a  quantity  varying  from  106|  grains  to  210  grains. 
The  fracture  of  the  bark  is  either  fibrous  or  splintery ;  that  of  the 
outer  portion  resinous.  The  odour  resembles  that  of  clay.  The  taste 
acid,  astringent,  somewhat  aromatic ;  then  bitter,  acrid,  and  enduring. 
The  powder  is  a  deep  cinnamon-brown. 

3.  The  third  kind  of  pale  bark,  called  Ash,  Jaen,  or  by  corruption 
Ten-Bark,  is  by  Von  Bergen  referred  to  C.  ovata  (R.  and  P.),  which  he 
considers  synonymous  with  the  C.  pubescens  of  Vahl.  It  is  likewise 
called  Pale  Ten-Bark  to  distinguish  it  from  the  Dark  Ten-Bark,  or 
False  Loxa  Bark.  The  quills  of  this  kind  are  always  crooked, 
frequently  also  twisted.  The  epidermis  is  frequently  absent ;  when 
present,  it  presents  faint  transverse  cracks,  the  edges  of  which  are 
somewhat  raised,  and  a  few  longitudinal  cracks  or  warts.  The  bark 
itself  is  of  an  ash-gray,  whitish-gray,  or  light-yellow  colour,  with 
brown  or  blackish  spots.  It  has  often  a  slightly  shining  aspect.  The 
inner  surface  varies  very  much,  sometimes  smooth,  sometimes  with 
long  fibres  attached  to  it,  sometimes  splintery,  of  a  cinnamon  or  dark- 
brown  colour.  The  fracture  is  sometimes  even,  sometimes  slightly 
fibrous,  with  a  faint  external  resinous  circle.    The  odour  is  a  little 


like  tan,  and  pleasant.  The  taste  slightly  acid  and  moderately 
astringent,  a  pure  but  not  disagreeable  bitter.  The  accounts  of  its 
chemical  composition  differ  much.  Von  Santen  says  it  contains 
neither  Cinchonia  nor  Quinia.  Goebel  and  Kirst  from  one  pound 
obtained  no  Cinchonia,  but  12  grains  of  Quinia  ;  while  Michaelis  says 
in  two  specimens  examined  by  him,  he  found  both  Quinia  and  Chin- 
chonia ;  of  the  former,  even  80  grains  ;  of  the  latter,  12  grains.  Notwith- 
standing this  last  statement,  this  is  generally  and  justly  regarded  as  a 
very  bad  sort  of  pale  bark,  and  was  chiefly  used  to  adulterate  the 
true  Loxa  Bark. 

The  Dark  Ten-Bark,  or  China  Pseudo-Loxa,  occurs  generally  in  thin 
or  middle-sized,  but  seldom  thick,  quills.  The  surface  exhibits  trans- 
verse cracks  and  longitudinal  wrinkles,  which  often  form  rings  a  line 
or  more  broad.  The  colour  is  milk-white,  but  covered  with  so  many 
lichens  as  to  have  a  dark  appearance.  The  under  surface  is  uneven, 
fibrous  or  splintery,  the  fibres  often  very  long :  the  colour  a  rusty 
brown.  The  fracture  is  fibrous  or  splintery  :  it  exhibits  a  resinous 
appearance  only  when  cut.  Smells  strongly  like  tan.  The  taste  at 
first  enduringly  acid,  afterwards  astringent.  This  bark  is  frequently 
purchased  instead  of  the  true  Loxa  Bark,  and  is  at  present  of  fre- 
quent occurrence  in  the  market.  Bergen  considers  it  to  be  produced 
by  the  C.  nitida  (R.  and  P.)  and  the  C.  lancifolia :  these  are  perhaps 
only  varieties  the  one  of  the  other ;  but  whenceever  obtained  it  is 
very  poor  in  alkaloids,  one  pound  yielding  only  9  grains  of  Kinia  and 
12  of  Cinchonia.    It  is  held  to  be  one  of  the  worst  kinds  of  pale  bark. 

The  lichens  and  epidermis  should  be  scraped  off  all  pale  barks 
before  they  are  reduced  to  powder  :  though  they  increase  the  bulk, 
they  diminish  the  efficiency  of  the  powder. 

The  Yellow  Barks. — There  are  only  three  kinds ;  the  Yellow  Bark  of 
English  commerce,  which  by  continental  writers  is  called  merely  China 
regia,  Quina  Calisaya  (the  Quinquina  Royal,  Gelbe  Konigschina),  and 
the  Yellow  or  Carthagena  Bark  of  the  Continent  comprehending  two 
sorts  : — 1.  China  flava  fibrosa,  China  de  Carthagena  fibrosa,  the  Quina 
Naranjada  (of  the  natives) ;  the  Quina  de  Santa  Fd  fibrosa,  or  Quina 
de  Carthagena  lenosa  (fibrosa),  of  the  Spanish ;  Quina  de  Carthagena 
amarella  lenhosa  (fibrosa)  of  the  Portuguese ;  Quinquina  de  Cartha- 
gene  fibreux,  ligneux,  Quinquina  Orange  (of  the  French) ;  Holzige 
Gelbe  China,  Holzige  Carthagenarinde  (of  the  Germans).  2.  China 
flava  dura,  China  lutea,  China  de  Carthagena  dura,  Quina  Naranjada 
de  Santa  Ft?,  Quina  aurantiaca,  Quina  de  Santa  F£,  or  Quina  de  Car- 
thagena dura(Spanish) ;  Quina  de  Cartagena  amarilla  dura  (Portuguese); 
Quinquina  de  Carthagene,  or  Quinquina  flava  dura  (French) ;  Harte 
Gelbe  China,  Harte  Carthagenarinde.  This  is  the  Orange  Bark  of 
Mutis,  which  he  says  is  obtained  from  C.  lancifolia.  Bergen  and 
Goebel  ascribe  it  to  C.  cordifolia  (Mutis),  which  some  deem  synony- 
mous with  C.  pubescens  (Vahl.),  which  species  is  therefore  stated  alone 
to  yield  the  yellow  bark ;  but  this  only  applies  to  the  yellow  bark 
of  the  Continent,  for  the  source  of  the  Yellow  Bark  of  English  com- 
merce must  be  considered  as  yet  undetermined.  We  shall  limit  our 
description  to  this  last  kind,  as  the  best  known  in  this  country,  and  at 
the  same  time  the  most  valuable.  Thisoccursin  two  forms — quillsand 
flat-pieces ;  the  quills  were  formerly  most  prized,  but  all  well-informed 
persons  now  prefer  the  flat  pieces  as  much  richer  in  Quinia.  The 
quills  are  in  general  in  single,  seldom  in  double  rolls,  the  diameter  of 
which  is  mostly  greater  than  even  the  largest  quills  of  pale  Loxa  Bark, 
being  from  a  quarter  of  an  inch  to  an  inch,  the  length  from  4  to  24 
inches,  occasionally  containing  smaller  quills  inside  the  larger.  The 
thickness  of  the  bark  varies  from  one-eighth  to  one-fourth  of  an  inch. 
The  external  surface  is  generally  grayish-brown,  inclining  to  blackish, 
yellowish,  or  whitish,  according  to  the  kind  of  lichen  by  which  it  is 
beset.  Few  pieces  are  quite  free  from  lichens  ;  many  specimens  exhi- 
bit the  wax-yellow  thallus  of  Lepra  flava  (Acha.),  which  appears  as  if 
fused  upon  it  :  this  is  a  very  characteristic  mark,  when  present,  of 
Calisaya  bark.  The  quills  seldom  have  the  epidermis  removed,  which 
has  both  transverse  and  longitudinal  cracks,  which  penetrate  down  to 
the  bark  itself,  as  their  traces  can  be  perceived  upon  it  even  when  the 
epidermis  has  been  removed.  The  transverse  cracks  frequently  extend 
over  the  whole  circumference  of  the  piece,  yet  they  are  much  inter- 
rupted by  longitudinal  cracks  and  furrows  (this  is  more  especially  the 
case  with  the  thinnest  quills) ;  but  all  of  them  have  raised  edges, 
resembling  those  of  Loxa  Bark.  Where  the  epidermis  is  wanting, 
the  colour  of  the  exposed  part  is  of  a  cinnamon  or  rusty-brown  hue. 
The  colour  of  the  inner  surface  varies  according  to  the  age  of  the  bark. 
Generally  it  is  a  deep  cinnamon,  in  recent  barks  verging  to  reddish  ; 
in  older  specimens  it  is  paler,  or  a  rusty-yellow.  The  transverse  frac- 
ture is  in  the  thinner  quills  smooth,  in  the  larger  fibrous,  splintery,  or 
vitreous ;  a  resinous  circle  is  under  the  epidermis.  The  longitudinal 
fracture  is  generally  uneven,  and  delicately  fibrous  :  this  kind  of  bark 
is  easily  broken. 

The  fiat  Yellow  Bark,  or  that  in  splints,  occurs  either  with  the  epi- 
dermis, or  divested  of  it  (China  regia  nuda).  Pieces  retaining  the 
epidermis  are  generally  from  one  to  five  inches  broad,  generally  quite 
flat,  but  sometimes  slightly  curved,  from  three  to  fifteen  inches  long, 
and  from  one  quarter  to  three-quarters  of  an  inch  thick.  The  charac- 
ters of  the  epidermis  correspond  with  that  above  described  :  the 
uncoated  kind  is  most  frequent,  and  occurs  in  splints  from  one  to 
eight  lines  thick.  The  colour  varies,  but  is  generally  a  reddish  or 
rusty-brown,  and  is  nearly  the  same  on  both  surfaces,  so  that  in  pieces 


1085 


CINCHONA. 


CINERARIA. 


10S6 


which  have  become  convex  on  the  inner  side,  and  concave  on  the  outer, 
as  often  happens,  it  is  difficult  to  determine  which  was  the  exterior ; 
this  is  by  far  the  best  kind  of  yellow  bark. 

Adulteration  of  Yellow  Bark  is  not  very  easy,  but  a  kind  of  hmnalia- 
like  bark  used  to  be  substituted  for  it. 

The  odour  of  genuine  Yellow  Bark  is  slightly  that  of  tan.  The  taste 
is  faintly  acid,  strongly  but  not  unpleasantly  bitter,  aromatic,  stimu- 
lating, and  slightly  astringent. 

The  analyses  of  uncoated  Yellow  Bark  (Calisaya)  by  Pelletier  and 
Caventou  show  its  composition  to  be  super-kinate  of  quinia,  fatty 
matter,  slightly  soluble  red  colouring-matter  (red  cinchonic  acid), 
soluble  red  colouring-matter  (more  than  in  gray  bark),  tannin,  kinate 
of  lime,  lignin,  amylum.  When  the  uncoated  kind  is  analysed,  some 
Cinchonia  is  obtained.  By  a  comparative  analysis  it  is  found  that  a 
pound  of  fiat  uncoated  yellow  bark  yields  nearly  twice  as  much 
Quinia  as  the  quilled  sort,  a  point  of  much  importance  to  the  pre- 
parers of  that  alkaloid.  The  Carthagena  yellow  barks  both  contain 
Quinia,  but  in  less  quantity  than  the  Calisaya  bark ;  the  hard 
Carthagena  bark,  in  addition,  yields  Cinchonia,  but  not  the  fibrous 
kind. 

The  Red  Bark,  of  which  one  kind  only  is  known  in  English  trade, 
is  generally  referred  to  C.  oblongifolia  ;  though  many  doubts  may  be 
held  on  this  head.  Bergen  is  much  more  disposed  to  consider  the 
C.  oblongifolia  as  the  source  of  the  China  Nova,  or  Surinam  bark, 
which  is  not  officinal  in  Britain ;  this  also  is  doubtful.  Red  bark 
has  been  known  for  130  years,  but  was  not  much  used  in  Europe  till 
1779.  It  occurs  in  quills  and  flat  pieces,  most  frequently  in  the 
latter  form.  The  quills  are  rolled  singly,  or  doubly,  from  4  to  15, 
but  generally  from  4  to  6  inches  long,  and  from  a  few  lines  to  1  inch 
in  diameter,  the  bark  being  from  1  to  4  lines  thick.  The  figure  of 
the  flat  pieces  is  variable,  being  generally  very  much  broken,  fre- 
quently with  the  epidermis  entire  ;  but  this  is  often  partially,  seldom 
or  never  completely,  absent.  The  length  is  generally  from  4  to  24 
inches,  the  thickness  from  j  to  1  inch,  and  the  breadth  1  to  3  inches. 
The  quills  most  frequently  have  the  epidermis  entire  ;  some  of  them 
have  a  whitish-yellow,  or  grayish-white  epidermis  (interrupted  by 
longitudinal  and  irregularly  transverse  cracks),  a  red  hue  shining 
through  it.  In  fact,  even  in  pieces  with  the  epidermis  entire,  and 
covered  with  many  lichens,  the  red  hue  is  seen  ever  shining  through 
— a  characteristic  mark  of  this  kind  of  bark.  The  flat  pieces  have 
generally  an  amazing  number  of  lichens  upon  them.  In  these  pieces 
also  what  is  called  the  rete  mucosum  is  often  very  spongy.  Warty 
bodies  are  found  on  some  varieties.  The  inner  surface  is  a  reddish- 
brown,  varying  in  intensity.  The  fracture  in  thin  quills  is  smooth, 
in  those  of  a  moderate  thickness  fibrous,  and  in  thick  quills  and  flat 
pieces  fibrous  and  splintery  :  the  epidermis,  when  penetrated  by  the 
resinous  principle,  exhibits  a  vitreous  shining  ring. 

Pelletier  and  Caventou  analysed  a  specimen  of  the  variety  free  from 
warts,  and  found  it  to  contain — 

Superkinate  of  Quinia      1  .  , 

Superkinate  of  Cinchonia  \m  larSe  1uantlty- 

Slightly  soluble  red  colouring-matter,  or  red 

Cinchonic  Acid. 
Soluble  red  colouring-matter  (tannin). 
Yellow  colouring-matter ;  fatty  matter. 
Kinate  of  Lime.    Woody  Fibre.  Starch. 
The  relative  proportions  of  Quinia  and  Cinchonia  differ  in  different 
specimens ;  a  pound  of  bark  yielding  in  some  instances  70  grains  of 
Cinchonia  and  77  grains  of  sulphate  of  quinia,  in  others  184  grains 
of  Cinchonia  and  only  9  grains  of  sulphate  of  quinia. 

The  Humalies,  or  Brown  Bark,  is  not  known  in  English  commerce ; 
its  source  is  not  accurately  determined. 

Several  inferior  kinds,  and  others  erroneously  reputed  to  be 
Cinchona  barks,  are  met  with,  either  accidentally  or  fraudulently 
mixed  with  or  passed  for  the  genuine ;  but  they  may  be  known  by 
not  possessing  the  characters  of  the  best  kinds  as  given  above. 

Dr.  Lindley,  in  his  '  Flora  Medica,'  gives  the  following  as  the 
result  of  his  inquiries  with  regard  to  the  barks  used  in  medicine  : — 

(a)  .  Pale  Barks  : — 

Crown,  or  Loxa  Bark   C.  Condaminea. 

Silver,  Gray,  or  Huanuco  Bark       .       .       .  C.  micrantha. 

Ash-Bark   (?) 

White  Loxa  Bark   (?) 

(b)  .  Yellow  Barks ; — 

I"  C.  lanceolala. 

Yellow  Bark  <  C.  hirsuta. 

|_  C.  nitida. 

Calisaya  C.  lanceolata. 

Carthagena  Bark  C.  cordifolia. 

Cusco  Bark   (?) 

(c)  .  Red  Barks  : — 

Red  Cinchona,  or  Bark  of  Lima  ...  (?) 
Cinchona  Novex  C.  magnifolia. 

(d)  .  Brown  Barks : — 

Humalies  Bark  '      C.  purpurea. 


In  the  '  London  Pharmacopoeia,'  published  by  the  College  of 
Physicians  for  1851,  the  following  Bai-ks  are  recognised  : — 

C.  flava  (regia),  (C.  cordifolia,  '  Ph.'  1836)      .    j  a  ^y^elf' 

0.  pallida  (de  Loxa),  (C.  lancifolia,  '  Ph.'  1836)  j 

C.  rubra  (C.  oblongifolia  '  R.'  1836)     .      .       j    C.  species 
J  ^  '  y  mccrta. 

CINCHONA'CE^aS,  Cinchonads,  the  Cinchona-Tribe,  a  natural 
order  of  Monopetalous  Exogenous  Plants,  with  an  inferior  fruit,  a 
regular  corolla,  seeds  containing  a  small  embryo  in  the  midst  of 
horny  albumen,  and  opposite  undivided  leaves  with  stipules  placed 
between  their  petioles.  This  brief  character  distinguishes  a  most 
extensive  and  important  assemblage  of  plants,  comprehending  many 
of  the  most  useful  species  we  are  acquainted  with.  The  bark  of  the 
order  is  very  generally  tonic,  aromatic,  and  febrifugal,  and  its  energy 
is  attested  by  the  well-known  \ise  of  that  of  Cinchona  itself,  to  say 
nothing  of  the  numerous  other  genera  fit  to  be  employed  as  sub- 
stitutes for  Jesuit's  Bark.  [Cinchona.]  The  albumen  of  the  seeds 
when  roasted  affords,  in  the  case  of  coffee,  a  fragrant,  stimulating, 
and  agreeable  principle  [Coffea]  ;  and  the  roots  of  many  herbaceous 
kinds  possess  active  emetic  properties.  True  Ipecacuanha  is  the 
produce  of  Cephatlis  Ipecacuanha  [Cepmlis],  but  many  other 
Cinchonaceous  plants  resemble  it  in  their  medicinal  qualities,  and 
are  perhaps  mixed  with  it  in  commerce.  Cinchonacece  are  the 
Rubiacece  of  many  botanists ;  but  as  it  appears  advisable  to  separate 
Rubia  and  its  allies  into  a  distinct  order,  on  account  of  the  absence 
of  stipules,  and  for  other  reasons  [Stellate],  it  is  necessary  to  alter 
the  name  of  the  remainder  of  the  group  ;  and  as  a  type  of  the  order, 
when  circumscribed,  Cinchona  is  unexceptionable. 

The  Honeysuckles  were  also  referred  to  Rubiacex,  but  are  now 
separated  under  the  name  of  Caprifoliacea;.  With  these  two  orders 
Cinchonacew  has  undoubtedly  the  greatest  affinity.  It  is  also  related 
to  the  Composite,  and  through  the  genus  Lygodysodea  to  the  Umbel- 
liferx.  Some  of  the  genera  of  this  order  exhibit  a  tendency  in  their 
sepals  to  revert  to  the  foliar  condition  after  the  petals  have  fallen. 
This  is  the  case  with  Mussmnda  and  Calycophyllum.  [Calt- 

COPHYLLUM.J 

Cinchonads  are  found  exclusively  in  the  hotter  parts  of  the  world, 
where  they  are  so  common  as  to  constitute  not  less  than  one-twenty- 
ninth  part  of  the  whole  of  the  vegetation.  The  order  comprises 
269  genera  and  2500  species.  The  most  valuable  of  these  are 
undoubtedly  the  species  of  Cinchona,  but  many  important  plants 
besides  these  are  yielded  by  this  order.  The  genera  Pinckneya, 
Condaminea,  Guettarda,  Antirrhea,  Morinda,  Hymenodictyon,  and 
Ophiorhiza,  all  afford  species  which  yield  barks  regarded  as  febrifuge 
and  astringent  in  the  treatment  of  disease.  Some  of  the  species 
yield  tannin,  as  the  Uncaria  Gambler,  from  which  a  kind  of  Catechu 
or  Kino  is  prepared.  The  species  of  Chiococca  [Chiococca]  have 
active  properties.  Only  a  few  species  yield  food.  "  The  Genipap,  a 
South  American  fruit,  as  large  as  an  orange,  of  a  whitish-green 
colour,  but  containing  a  dark  purple  juice,  with  an  agreeable  vinous 
taste,  is  borne  by  Genipa  Americana.  Sarcocephalus  esculentus  is  the 
edible  peach  of  Sierra-Leone.  Vangueria  edulis,  or  Voa-vanga  is 
said  to  be  a  good  dessert  fruit  in  Madagascar.  Genipa  Brasiliensis  is 
also  eaten  in  Brazil,  but  Martius  says  that  it  is  only  fit  for  table  after 
becoming  bletted,  and  that  it  is  better  when  preserved  with  sugar 
than  when  fresh.  Some  of  the  bushes  called  in  Tasmania  native 
currants  are  Coprosmas,  but  they  are  not  of  good  quality." 
(Lindley). 

Several  genera,  as  Oldenlandia,  Psychotria,  Genipa,  Condaminea, 
and  Hydrophylax,  yield  colouring-matters  used  in  dyeing.  Some 
species  are  remarkable  for  their  fragrance  and  beauty,  especially 
amongst  the  genera  Gardenia,  Hindsia,  Posequeria,  Ixora,  Bouvardia, 
Catesbcea. 

(Lindley,  Vegetable  Kingdom.) 

CINCINNURUS.    [Bieds  of  Paradise.] 

CINCLOSO'MA,  a  group  of  Thrushes,  characterised  by  Dr.  Horsfield 
and  Mr.  Vigors.  [Merulid^!.] 

CINCLUS,  a  genus  of  Insessorial  Dentirostral  Birds,  belonging  to 
the  family  Merulidm.  C.  aquations  is  the  Common  Dipper  of  British 
ornithologists.  [MERULlDiE.] 

CINERA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  the  sub-order  Corymbiferw,  the  tribe  Eupatoriaccw,  the 
sub-tribe  Senecionece,  and  the  division  Eusenecionece.  It  closely 
resembles  Senecio  [Senecio],  and  differs  from  that  genus  in  its 
involucre  being  composed  of  one  row  of  equal  scales  only.  Two 
species  are  found  in  Great  Britain. 

C.  palustris,  a  shaggy  plant  with  a  much  branched  stem  which 
is  corymbose  above ;  leaves  broadly  lanceolate,  half-clasping,  the  lower 
leaves  sinuate-dentate.  It  has  a  stem  3  feet  high,  thick,  hollow,  and 
leafy.  The  florets  are  of  a  bright-yellow  colour.  It  inhabits  ditches 
in  fenny  districts,  and  was  at  one  time  a  more  abundant  plant  in 
England  than  it  is  at  present. 

C.  campestris,  a  shaggy  plant,  with  a  simple  stem ;  the  root-leaves 
oblong,  nearly  entire,  narrowed  below  ;  the  stem-leaves  lanceolate, 
heads  corymbose,  involucre  woolly  below  nearly  glabrous  in  the 
upper  half ;  the  fruit  hispid.    It  has  a  stem  6  or  8  inches  high  with 
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yellow  florets.  It  is  found  mostly  on  chalk  downs.  A  variety,  C. 
c.  maritima,  occurs  near  the  sea  in  very  wet  seasons ;  it  is  then  twice 
or  three  times  as  large  as  usual,  and  the  lower  leaves  are  dentate. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Natural  System.) 

CINERAS,  a  genus  of  Barnacles.  [Cirripedia.] 

CINNABAR.  [Mercury.] 

CINNAMODENDRON,  a  genus  of  Plants  referred  to  Von  Martius's 
doubtful  order  Canellacece.  This  genus  has  been  separated  from  Canella 
which  is  well  represented  by  C.  alba,  a  common  West  Indian 
aromatic  shrub  with  evergreen  coriaceous  obovate  alternate  stalked 
leaves,  no  stipules,  and  corymbs  of  purple  flowers.  C.  alba  is  often 
called  Wild  Cinnamon  in  the  West  Indies,  on  account  of  its 
warm  aromatic  fragrant  properties.  [Canella,  in  Arts  and 
Sc.  Div.)  There  is  but  one  other  species  of  Canella.  Cinnamo- 
dendron  has  but  one  species,  C.  axillare.  It  is  a  Brazilian  tree  with 
aromatic  properties.  Its  bark  is  used  as  a  tonic  and  stimulant.  It 
is  administered  in  low  fevers  and  relaxed  sore  throat. 

CINNAMO'MUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Lauracece.  It  is  confined  to  the  East  Indies,  and  distinguished 
from  the  rest  of  its  natural  order  by  the  following  technical  cha- 
racter :— Flowers  hermaphrodite  ;  abortive  stamens  perfect ;  anthers 
with  four  cells ;  limb  of  the  perianth  articulated,  deciduous  ;  buds 
of  the  leaves  incomplete ;  leaves  evergreen,  often  approximated  in 
pairs,  3-ribbed  or  triple-ribbed.  It  contains  several  species,  some  of 
which  yield  Cinnamon,  and  others  Cassia,  two  aromatic  barks  which 
appear  to  differ  from  each  other  in  little,  except  in  the  degree  in 
which  the  aromatic  principle  exists  in  them.  Till  lately  it  was 
understood  that  a  Ceylon  plant  called  Laurus  Cinnamomum  yielded 
true  Cinnamon,  and  another,  called  Laurus  Cassia,  produced  the 
inferior  Cassia  bark  on  the  coast  of  Malabar ;  but,  according  to  Nees 
von  Esenbeck,  at  least  two  distinct  species  yield  the  Cinnamon  of 
the  shops,  and  it  is  altogether  uncertain  which  out  of  several  yields 
Cassia. 

Cinnamon  has  been  known  to  European  nations  from  very  high 
antiquity.  The  Greeks  procured  it,  together  with  the  name,  as 
Herodotus  (iii.  Ill)  remarks,  from  the  Phoenicians,  who  are  by  some 
supposed  to  have  formed  the  name  Kinnamomon  from  Kagu-manis, 
or  Kaschu-manis,  two  Malayan  words  signifying  sweet  wood  ('  Annals 
of  Philosophy,'  1817) ;  and  Cassia  itself  may  have  originated  in  the 
same  word  Kaschu,  '  wood.'  That  which  is  now  chiefly  consumed  in 
England  is  the  aromatic  bark  of  a  small  tree  found  in  the  Island  of 
Ceylon. 

C.  Zeylanicum,  the  Ceylon  Cinnamon-Tree.  Its  leaves  are  of  an 
oblong  figure,  generally  more  or  less  heart-shaped  at  the  base  ;  of  a 
thick  leathery  texture,  very  smooth  and  shining  on  the  upper  side, 


Ceylon  Cinnamon-Tree  {Cinnamomum  Zeylanicum). 
1,  a  perfect  stamen,  with  one  of  the  abortive  stamens  at  its  base  ;  2,  a  pistil; 
3,  ripe  fruit. 

glaucous  and  beautifully  marked  with  prominent  netted  veins  on  the 
under  side ;  they  are  always  blunt,  and  seldom  even  tapered  to  the 


point ;  they  are  nearly  opposite  on  the  branches,  and  are  traversed 
by  from  three  to  five  ribs,  of  which  the  lateral  ones  run  in  a  curved 
direction  from  the  base  to  the  point.  The  flowers  are  greenish- 
white,  and  appear  in  threes,  collected  in  clusters,  in  small  terminal 
panicles  ;  they  are  composed  of  a  downy  calyx  divided  into  six  parts, 
and  containing  nine  perfect  stamens  and  nine  others  which  are 
imperfect  and  resemble  yellow  triangular-stalked  glands.  Their 
pistil  is  a  roundish  1-celled  body  terminating  gradually  in  a  style 
with  a  white  downy  capitate  triangular  stigma.  The  fruit  is  an  oval 
berry,  not  unlike  an  acorn,  seated  in  the  calyx,  which  is  enlarged 
and  converted  into  an  angular  6-toothed  cup.  The  tree  is  supposed 
to  produce  a  considerable  number  of  varieties  to  which  native  names 
are  given,  but  it  is  uncertain  whether  these  are  not,  in  part  at 
least,  distinct  species.  In  addition  to  the  aromatic  oil  contained  in 
its  bark,  the  root  of  the  Cinnamon-Tree  yields  camphor ;  the  liber,  oil 
of  cinnamon  ;  the  leaves,  oil  of  cloves  ;  and  the  fruit  a  peculiar  terebin- 
taceous  ethereal  oil.  When  the  branches  are  peeled  the  finest  sticks  of 
Cinnamon  are  said  to  be  obtained  from  the  liber  of  the  middle 
size  branches,  an  inferior  sort  from  the  youngest  shoots,  and  that 
which  is  produced  by  the  thickest  branches  is  considered  of  very 
little  value. 

It  is  said  to  require  a  rich  sandy  soil  mixed  with  vegetable  earth. 
Some  degree  of  shade  is  necessary  to  the  young  plants,  which  there- 
fore are  not  cultivated  in  open  plains,  but  in  spaces  in  the  woods 
where  a  few  large  forest-trees  are  left  scattered  about  to  shade  them. 
In  about  six  or  seven  years  from  the  time  they  are  sown,  young 
cinnamon  bushes  are  from  four  to  six  feet  high  ;  they  are  not  how- 
ever generally  barked  before  the  ninth  year.  The  cinnamon  peeling 
begins  in  May,  at  the  end  of  the  rains,  and  lasts  till  November ;  the 
operation  of  peeling  consists  in  nothing  more  than  slitting  the  bark 
longitudinally  and  then  cutting  it  across,  so  that  it  can  be  readily 
turned  back  from  the  wood,  and  it  is  the  more  easy  in  consequence 
of  the  shoots  which  are  cut  for  peeling  not  being  more  than  three 
years  old. 

C.  aromaticum  (Esenbeck),  is  the  species  which  is  believed  to  be 
the  Cinnamon  of  China  and  Cochin  China.  This  plant,  which  is  not 
uncommon  in  the  hot-houses  of  Europe,  has  long  been  reputed  the 
kind  that  yields  cassia,  but  that  opinion  appears  to  be  altogether 
unfounded.  It  is  said  to  grow  in  the  dry  sandy  districts,  lying  north- 
west of  the  town  of  Faifoe,  between  15°  and  16°  N.  lat.  The  leaves 
are  very  much  larger  than  in  the  true  Cinnamon,  they  usually  hang 
down  from  the  stalks,  have  never  more  than  three  ribs,  and  never  are 
in  any  degree  cordate  at  the  base  ;  sometimes  they  are  taper-pointed, 
sometimes  blunt.  A,  in  the  following  figure,  is  a  leaf  of  this  species  ; 
B  and  C  are  different  forms  of  the  leaf  of  the  Cinnamomum  Zeylanicum, 
The  aromatic  fruits  called  Cassia-Buds  are  also  yielded  by  this  species. 
[Cassia-Buds.] 


With  regard  to  Cassia  lignea,  or  Cassia-Bark,  it  seems  altogether 
uncertain  what  it  is  that  yields  it ;  whether  it  is  some  peculiar  species, 
as  it  has  long  been  supposed  to  be,  or  inferior  samples  of  Cinnamon 
|  gathered  in  unfavourable  seasons,  or  from  trees  growing  in  bad  situa- 
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tions.  The  differences  in  Cassia-Bark  are  of  such  a  nature  as  to  render 
the  last  the  most  probable  conjecture  ;  it  possesses  less  aromatic  oil, 
a  circumstance  likely  to  occur  to  trees  in  unfavourable  situations ; 
and  in  proportion  as  the  oil  disappears  there  is  an  increase  in  mucila- 
ginous and  resinous  matter.  But  on  the  other  hand  there  are  so  many 
inert  or  comparatively  inert  species  of  Cinnamomum,  that  Cassia  may 
very  well  belong  to  one  of  them.  There  is  C.  dulce  in  China,  obtusi- 
folium,  iners,  Bazania,  and  others,  any  of  which  may  possibly  yield 
such  a  bark.  The  question  is  however  one  more  of  curiosity  than  real 
consequence.  The  only  important  thing  about  Cassia  was  the  suppos- 
ing it  to  be  furnished  by  what  is  really  a  most  valuable  species,  and 
that  error  is  now  removed. 

Cinnamon  of  the  genuine  Ceylon  kind  is  cultivated  in  Guyana,  the 
island  of  St.  Vincent,  the  Cape  de  Verd,  Brazil,  the  Isle  of  France, 
Pondicherry,  Guadaloupe,  and  elsewhere,  and  it  is  said  that  plants 
obtained  from  Paris  by  the  Pasha  of  Egypt  have  thriven  when  trans- 
ported to  Cairo.  There  is  however  no  probability  that  the  tree  will 
succeed  as  an  article  of  commerce  in  any  country  that  has  not  the  hot 
damp  insular  climate  and  bright  light  of  Ceylon. 

C.  Tamala  is  a  native  of  the  continent  of  India,  wild  in  Derwanee 
and  Gongachora,  cultivated  in  the  gardens  of  Rungpoor.  The  taste 
of  the  leaves  when  dried  is  aromatic ;  they  are  sold  in  the  shops 
under  the  name  of  Folia  Malabathri  Tamalapathri  or  Indi. 

C.  Loureirii  grows  on  the  lofty  mountains  of  Cochin  China,  to  the 
west  towards  Laos,  Japan.  The  flowers  of  Cassia  are  produced  by 
this  species.  The  old  and  young  branches  are  worthless,  but  the 
middle-sized  shoots  are  superior  to  that  of  Ceylon,  and  are  sold  at  a 
much  higher  price. 

C.  Culilawan  is  a  native  of  Amboyna,  especially  in  Leitimoo  near 
the  villages  of  Saya,  Rutton,  and  Ema.  The  bark  when  dry  is  aro- 
matic like  cloves,  but  less  pungent  and  sweeter.  It  has  some 
astringency,  and  owes  its  medicinal  activity  to  a  combination  of  volatile 
oil,  resin,  and  bitter  extractive.  It  is  useful  in  dyspeptic  complaints, 
diarrhoeas,  &c.  The  natives  of  Amboyna  use  it  both  aa  an  internal 
medicine  and  as  a  stimulating  linament. 

C.  rvhrvm  grows  in  Cochin  China,  and  contains  an  essential  oil,  like 
the  last  species,  smelling  of  cloves,  but  not  so  agreeable. 

C.  Sintoc  grows  on  the  Nilgherry  Mountains  in  Hindustan,  and  the 
higher  mountains  of  Java.  It  is  a  tree  80  feet  high.  The  bark  is  in 
quality  very  like  the  true  Culilawan,  but  not  so  agreeable  ;  it  is  more 
bitter  and  drier,  and  more  powdery  when  chewed. 

C.  xanthoneuron  is  a  tree  growing  on  the  Papuan  Islands  and  the 
Moluccas.  The  bark  has  great  fragrance  when  fresh,  but  loses  this 
quality  in  time.  It  is  so  extremely  like  Mapoy  Bark  as  to  be  con- 
founded with  it. 

C.  nitidum  is  a  shrub  or  small  tree  growing  on  the  continent  of 
India. .  It  is  the  plant  which  furnished  the  principal  part  of  the  '  Folia 
Malabathri'  of  the  old  pharmacologists. 

C.  Javanicum  is  a  tree  with  a  trunk  20  feet  to  30  feet  high,  growing 
in  Java  and  Borneo.  The  bark  is  of  a  deep  cinnamon-brown  colour, 
more  bitter  than  Culilawan  Bark,  and  the  leaves  when  rubbed  have  a 
very  sharp  aromatic  odour.  Blume  says  the  bark  deserves  the  attention 
of  medical  men  on  account  of  its  powerful  anti-spasmodic  properties. 

With  regard  to  Cinnamon  and  Cassia  Barks  as  they  occur  in  com- 
merce, we  are  most  indebted  to  Nees  von  Esenbeck,  who  has  paid 
great  attention  to  the  subject.  According  to  him,  the  finest  or  Ceylon 
Cinnamon  is  procured  from  the  three-year-old  branches  of  the 
Cinnamomum  Zeylanicum  (Blume),  which  is  found  native  in  the 
island  of  Ceylon  only  ;  the  cultivation  however  has  been  extended  to 
J ava  and  to  South  America.  Though  found  in  various  parts  of  the 
island,  it  is  most  abundant  in  the  south-west  part,  near  Colombo,  and 
yields  the  best  Cinnamon  when  growing  in  a  sandy  quartz  soil.  The 
time  for  stripping  off  the  bark  is  from  May  to  October.  The  bark, 
after  being  removed  from  the  branches,  is  tied  up  in  bundles  for 
twenty-four  hours,  during  which  time  a  sort  of  fermentation  takes 
place,  which  greatly  facilitates  the  separation  of  the  outer  part  of  the 
bark  from  the  cuticle  and  epidermis,  which  is  very  carefully  scraped 
off  the  Ceylon  Cinnamon.  It  is  then  rolled  up  into  quills,  or  pipes, 
about  three  feet  in  length ;  the  thinner  or  smaller  quills  being  sur- 
rounded by  larger  ones — a  mark  which  always  distinguishes  Cinnamon 
from  Cassia.  It  is  then  conveyed  to  Colombo,  where  it  is  sorted  by 
government  inspectors  into  three  kinds,  of  which  the  two  finest  alone 
were  allowed  to  be  exported  to  Europe,  while  the  third,  or  inferior 
kind,  was  reserved  to  be  distilled  along  with  the  broken  pieces  of  the 
other  two  for  the  purpose  of  obtaining  the  oil  of  cinnamon.  The 
select  Cinnamon  is  formed  into  bales  of  about  92^  lbs.  weight,  con- 
taining some  pepper  or  coffee,  and  wrapped  in  double  cloths  made  of 
hemp,  and  not,  as  stated  by  some  writers,  of  the  cocoa-tree. 

This  fine  Cinnamon  occurs  in  pieces  about  forty  inches  in  length, 
generally  containing  from  six  to  eight  rolls  or  quills  in  each,  one 
within  the  other,  of  the  thickness  of  vellum  paper,  of  a  dull  golden- 
yellow  colour,  smooth  on  both  outer  and  inner  surface.  It  is  very 
fragrant,  agreeably  aromatic,  taste  pleasant,  warm,  aromatic,  slightly 
astringent.  Analysed  by  Vauquelin,  it  yielded  volatile  oil,  tannin  in 
large  quantity,  an  azotised  colouring-matter,  a  peculiar  acid,  mucilage, 
and  fseculum. 

The  root  of  the  Cinnamon  tree  yields  a  kind  of  camphor,  and  the 
leaves  yield  an  oil  which  resembles  oil  of  cloves,  which  it  is  often  used 
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to  adulterate.  This  is  quite  distinct  from  the  oil  of  cinnamon  obtained 
from  the  bark.  The  ripe  berries  yield  by  decoction  a  solid  volatile 
oil,  similar  to  the  oil  of  juniper.  Cassia,  according  to  Marshall  and 
others,  is  the  bark  of  the  old  branches  and  trunk  of  the  Cinnamomum 
Zeylanicum  already  mentioned,  while  others  assert  that  it  is  the  bark 
of  an  entirely  different  species,  namely,  of  the  Cinnamomum  Cassia 
(Nees  Fratres,  et  Blume),  a  native  of  China,  but  cultivated  in  Java. 
This  last  view  is  rnuch  the  more  probable  ;  for  not  only  is  no  Cassia 
exported  from  Ceylon  (except  the  rejected  or  third  sort  of  Cinnamon, 
which  is  introduced  into  England  incorrectly  under  that  name),  but 
almost  all  the  Cassia  which  reaches  Europe  comes  from  Canton.  Re- 
agents produce  very  different  effects  both  on  the  infusion  and  oil  of 
these  two  barks,  which  is  a  rational  ground  for  believing  them  to  be 
obtained  from  different  species. 

Cassia  is  easily  distinguished  from  Cinnamon.  The  bales  in  which 
it  arrives  are  much  smaller,  containing  only  from  two  to  four  pounds, 
bound  together  by  portions  of  the  bark  of  a  tree.  The  quills  are 
thicker,  rolled  once  or  twice  only,  and  never  contain  thinner  pieces 
within ;  the  diameter  of  the  bark  is  much  thicker  than  that  of  Cinna- 
mon, and  harder,  the  outer  rind  less  carefully  removed  (large  patches 
of  the  cuticle  and  epidermis  often  remaining  upon  it),  the  colour 
deeper,  of  a  brownish  fawn-colour  (that  raised  in  Guyana  is  yellowish), 
with  the  odour  of  Cinnamon,  but  fainter  and  less  grateful ;  the  taste 
more  acridly  aromatic,  pungent,  less  sweet,  at  the  same  time  more 
powerfully  astringent,  yet  mucilaginous. 

Cassia  is  often  substituted  for  Cinnamon,  and  it  is  also  frequently 
adulterated  with  Cassia  Lignea  (which  is  the  bark  of  a  degenerate 
variety  of  the  Cinnamomum  Zeylanicum  (Blume)  growing  in  Malabar, 
Penang,  and  Silhet),  with  the  Dark  of  Cinnamomum  Culilawan,  and 
with  portions  which  by  distillation  have  been  deprived  of  their 
volatile  oil. 

Oil  of  Cinnamon  is  obtained  chiefly  from  the  fragments  which  fall 
from  the  quills  during  the  inspection  and  sorting  at  Colombo.  These 
fragments  are  coarsely  powdered,  and  after  being  immersed  for  forty- 
eight  hours  in  sea-water,  are  distilled,  when  a  milky  fluid  comes  over, 
which  separates  into  two  parts,  a  light  oil  which  floats,  and  a  heavy 
one  which  sinks  in  the  water.  Eighty  pounds  weight  of  Cinnamon 
yield  about  two  ounces  and  a  half  of  light  oil,  and  five  ounces  and  a 
half  of  heavy  oil.  About  100  gallons  of  oil  of  cinnamon  are  annually 
obtained  at  Colombo.  As  the  oil  which  is  met  with  in  commerce  is  a 
mixture  of  these  two,  the  specific  gravity  is  variable,  1'035  to  P090. 
In  time  a  spontaneous  separation  takes  place,  and  there  are  formed 
beautiful  transparent  crystals  of  a  stearopten,  or  Cinnamon-Camphor. 
Sometimes  benzoic  acid  is  formed.  Oil  of  Cassia  is  also  obtained  by 
distillation ;  at  first  it  is  whiter  than  oil  of  cinnamon,  afterwards  it 
becomes  yellow,  but  never  of  such  a  fiery  yellow  as  cinnamon-oil. 
The  odour  is  agreeable,  but  not  so  delicate  and  cinnamon-like  :  taste, 
acrid,  burning,  but  different  from  cinnamon.  Specific  gravity  1'0608  ; 
it  reddens  litmus  paper.  At  a  low  temperature  crystals  show  them- 
selves, which  disappear  with  an  increase  of  heat.  Some  consider  these 
a  camphor,  others  benzoic  acid.  Benzoic  acid  unquestionably  exists 
in  this  oil.  Oil  of  cinnamon  is  adulterated  with  oil  of  cassia,  with 
the  oil  of  cassia-buds,  with  the  oil  of  the  Cerasus  lauro-cerasus,  or 
Cherry-Laurel,  and  it  is  also  said  with  oil  of  bitter-almonds,  an  exceed- 
ingly dangerous  intermixture. 

CINNAMON-STONE.  [Garnet.] 

CINNAMON,  WILD.  [Cinnamodendron.] 

CINNYRID^E,  a  family  of  Passerine  Birds  of  brilliant  plumage, 
living  upon  the  juices  of  flowers,  and  representing  in  the  Old  World  the 
Trochilidce,  or  Humming-Birds  of  the  New  Continent  and  its  islands. 
They  are  known  by  the  common  names  of  Sun-Birds  and  Soui-Mangas. 

Cuvier,  in  defining  his  genus  Cinnyris,  states  that  the  species  com- 
posing it  have  the  tail  no  longer  worn  ;  the  bill  long  and  very  slender, 
with  the  edge  of  the  two  mandibles  finely  serrated  ;  and  the  tongue, 
which  can  be  protruded  from  the  bill,  terminating  in  a  fork.  They 
are,  he  observes,  small  birds,  the  plumage  of  whose  males  glitters  in 
the  season  of  love  with  metallic  colours,  approaching  in  splendour 
that  of  the  Humming-Birds,  which  they  represent  in  this  respect  in 
the  Old  Continent,  where  they  are  found  principally  in  Africa  and 
the  Indian  Archipelago.  They  live,  he  adds,  on  flowers,  from  which 
they  pump  the  juices  :  their  nature  is  gay,  and  their  song  agreeable. 
Their  beauty  makes  them  much  sought  after  in  our  cabinets ;  but  as 
the  plumage  of  the  females  and  that  of  the  males  during  the  interval 
between  the  seasons  of  love  is  entirely  different  from  its  nuptial 
brilliancy,  it  is  difficult  to  characterise  the  species.  ('  Regne  Animal.') 

Cinnyris,  in  Cuvier's  arrangement,  stands  between  Melilhre-ptus  and 
Arachnothera. 

Mr.  Vigors  considers  the  Tenuirostres,  or  Suctorial  Birds,  the  most 
interesting  group  perhaps  of  the  animal  world.  "  Deriving,  says 
that  author,  "  their  subsistence  for  the  most  part  from  the  nectar  of 
flowers,  we  never  fail  to  associate  them  in  idea  with  that  more  beauti- 
ful and  perfect  part  of  the  vegetable  creation,  with  which,  in  their 
delicacy  and  fragility  of  form,  their  variety  and  brilliancy  of  hues,  not 
less  than  by  their  extracting  their  nourishment  from  vegetable  juices, 
they  appear  to  have  so  many  relations.  As  the  tribe  is  confined  ex- 
clusively to  the  torrid  zone  and  the  southern  hemisphere,  the  natu- 
ralists of  our  northern  latitudes  have  little  opportunity  of  observing 
their  manners  or  of  inspecting  their  internal  construction.  Mucu 
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confusion  has  consequently  arisen  in  assigning  them  their  respective 
stations,  more  particularly  among  the  Honey-Suckers  of  Australia, 
which  have  been  indiscriminately  scattered  among  every  group  of  the 
order.  In  the  absence  of  that  certain  and  perfect  information  which 
alone  can  authorise  us  to  decide  upon  the  station  of  any  bird  in 
nature,  I  cannot,  at  present,  undertake  to  fill  up  the  details  of  this 
tribe  with  much  pretension  to  accuracy.  The  following  sketch  how- 
ever of  the  Suctorial  Families  will,  I  imagine,  be  found  to  afford  some 
approach,  in  its  general  outline,  to  the  natural  divisions  into  which 
the  tribe  branches  out,  and  to  the  order  in  which  they  succeed  each 
other : — Ncctariniadm  (?),  Cinnyridm,  Trochilidm,  Promeropidm,  Meli- 
phagidm.  Arranged  according  to  their  typical  characters,  they  thus 
succeed  each  other  : — 

Normal  Group. 
Bills  and  feet  comparatively  slender  f  Cinnyridce. 
(gracilioribus)       .       .       •    •    L  Trochilidm. 

Aberrant  Group. 

Bills  and  feet  comparatively  strong  J  P^^dm  ?} 
(fortioribus)     .       .       .       .  i  $L 
v  '  l  Nectariniadm  (?). 

Mr.  Vigors  then  proceeds  to  state  that  Illiger  was  the  first  who 
separated  the  true  Certkia  of  the  present  day  from  the  groups  of  the 
Linnrcan  Certkia,  which  feed  upon  vegetable  juices,  and  which  he 
therefore  distinguished  by  the  generic  name  of  Nectarinia.  This 
latter  genus,  observes  Mr.  Vigors,  comprising  two  distinct  and 
strongly  marked  groups,  has  again  been  separated  by  Cuvier  into  two 
divisions  :  for  the  first  of  which,  consisting  of  birds  whose  bills  are 
shorter  and  stronger  than  those  of  the  second,  and  whose  feet  are  also 
in  general  more  robust,  he  has  retained  the  name  of  Nectarinia; 
while  he  has  distinguished  the  latter  division,  where  the  bills  are 
longer  and  more  attenuated,  and  the  legs  and  feet  are  proportionally 
more  delicate,  by  the  appellation  of  Cinnyris.  The  first  two  families 
in  the  arrangement  of  Mr.  Vigors  accord  with  these  views ;  and  he 
remarks  that,  besides  the  difference  in  their  structure,  the  two  groups 
may  be  separated  by  their  geographical  limits.  The  Ncctariniadce,  as 
far  as  Mr.  Vigors  can  trace  out  their  extent,  are  confined  to  the  New 
World  ;  while  the  Cinnyridm  are  circumscribed  within  the  bounds  of 
the  ancient  continent  and  its  adjoining  islands.  In  looking  to  the 
succession  of  affinities  in  the  tribe,  Mr.  Vigors  remarks  that  the 
Nectariniadce  appear  to  hold,  by  the  comparative  strength  of  their 
feet  and  bill,  an  intermediate  rank  between  the  Creepers  and  the 
typical  groups  of  the  present  tribe.  The  Certhiadcc,  as  we  have  seen 
[Certhiad^;],  employ,  he  observes,  the  feet  in  climbing;  the  Nectari- 
niadm hop  from  flower  to  flower,  seeking  the  nectar  of  each ;  while 
the  Cinnyrida;  and  Trochilidm  make  no  use  whatever  of  the  foot  as 
they  extract  their  food,  but  during  the  process  of  feeding  are  poised 
entirely  on  the  wing.  The  two  last-mentioned  families,  he  adds, 
again  approach  each  other  in  the  slenderness  of  their  bill,  the  vivid- 
ness and  changeable  lustre  of  their  plumage,  and  the  habit  of  hover- 
ing on  the  wing  when  they  feed.  They  are  chiefly  separated  by  the 
comparatively  stronger  foot  and  bill  of  the  Cinnyridce;  but  the 
geographical  distribution  of  the  two  families  points  out  a  line  of 
demarcation.  Mr.  Vigors  concludes  this  part  of  his  observations  by 
acknowledging  that  these  two  typical  families  are  the  only  groups  in 
the  tribe  of  whose  situation  he  can  speak  with  any  confidence ;  and  these 
two  families  form  the  subject  of  this  article.  ('  Natural  Affinities  that 
connect  the  Orders  and  Families  of  Birds,'  in  'Linn.  Trans.,'  vol.  xiv.) 

Mr.  Swainson  considers  the  Cinnyridce,  or  Sun-Birds — so  called  by 
the  natives  of  Asia  in  allusion  to  their  splendid  and  shining  plumage — 
the  subtypical  family  of  the  Tenuirostres.  He  observes  that  the 
affinity  is  obvious  between  this  family  and  the  Meliphagidce  ;  but 
whether  the  direct  passage  is  made  by  the  short-billed  Honey-Suckers 
(Dicmum,  Cuv.)  or  by  the  Spider-Suckers  (Arachnothera,  Temm.)  is 
uncertain.  "  The  plumage  of  the  meliphagous  birds  of  Australia," 
says  Mr.  Swainson,  "is  almost  universally  dull,  or  at  least  destitute 
of  those  gay  and  beautiful  tints  which  are  so  strikingly  developed  in 
the  sun-birds :  a  rich  golden-green,  varied  on  the  under  parts  with 
steel-blue,  purple,  bright-orange,  or  vivid-crimson,  decorates  nearly  all 
the  species,  and  produces  a  brillancy  of  colours  only  rivalled  by  those 
of  the  humming-birds.  The  bill  is  very  long,  slender,  and  acutely 
pointed,  the  margins  being  dentated  in  the  most  regular  and  delicate 
manner :  yet  these  teeth  are  so  small  as  scarcely  to  be  seen  by  the 
naked  eye ;  the  tongue  is  formed  into  a  bifid  tube,  or  rather,  as  we 
suspect,  into  two  flattened  filaments;  thus  differing  materially  from  that 
of  the  honey-suckers,  which  always  ends  in  abrush :  the  bill  also  is  never 
notched.  The  difference  between  the  two  structures  is  softened  down 
by  the  intervention  of  the  nectar-birds  (Nectarinia,  111.),  whose  bill 
shows  a  union  of  both  characters,  the  margins  being  finely  dentated, 
and  the  tip  distinctly  notched.  The  species  of  the  latter  are  few ; 
and  while  Cinnyris  is  restricted  to  the  tropics  of  the  Old  World' 
Nectarinia  represents  them  in  the  New.  Some  few  other  forms 
found  in  Australia  and  in  the  Oceanic  Islands,  belong  to  this  group^ 
and  they  are  arranged  in  the  genera  Melithreptes  and  Dicceum,  but 
their  habits  are  imperfectly  understood." 

The  genera  arranged  by  Mr.  Swainson  under  the  family  Cinnyridce 
(ire  Melithreptes,  Cinnyris,  Anthreptes.  Nectarinia,  and  -Dicceum,.  The 
family  stands  between  the  Meliphagidce  and  the  Trochilidm. 
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Mr.  G.  R.  Gray  makes  the  Nectarinidm,  as  he  writes  the  word,  the 
second  family  of  the  tribe  Tenuirostres,  placing  it  between  the  XIpupidm 
and  the  Trochilidm. 

The  Nectarinidm,  in  his  arrangement,  comprise  the  following  sub- 
families and  genera : — 

Sub-Family  1.  Nectarininm. 

Genera  : — Moho,  Less.  (Merops,  Certhia,  Gm. ;  Gracula,  Merr. ; 
Mcliphaga,  Temm.).  Drepanis,  Temm.  (Certhia,  Gm. ;  Melithreptus, 
Vieill. ;  Vestiaria,  Flem.).  Arachnothera,  Temm.  (Cinnyris,  Horsf. ; 
Ceroid,  Lath.).  Nectarinia,  111.  (Certhia,  Linn. ;  Mellisuga,  Vieill. ; 
Cinnyris,  Cuv. ;  Rhundace,  Mcehr.).  Ptiloturus,  Sw.  (Promerops,  Less. ; 
Upupa,  Gm.).  Anthreptes,  Sw.  (Mellisuga,  Vieill. ;  Cinnyris,  Sw.). 
Certhionyx,  Less.  (Certhia,  Cuv.).  Dicmum,  Cuv.  (Certhia,  Gm.). 
Sub-Family  2.  Cmrebinm. 

Certhiola,  Sundev.  (Furnarius,  Steph. ;  Nectarinia  (HI.),  Less. ; 
Certhia,  Linn.).  Dacnis,  Cuv.  (Certhia,  Linn.).  Uncirostrum,  Lafr. 
and  D'Orb. 

Upon  the  whole  we  take  the  arrangement  of  Mr.  Swainson. 
The  following  cut  is  after  his  figures  in  the  '  Classification  of  Birds.' 


Bills  of  Cinnyridce. 
a,  Melithreptes ;  b,  Cinnyris  ;  c,  Anthreptes  ;  d,  Nectarinia ;  e,  Dicaium. 

The  Cinnyridce  have  the  following  characters :— Wings  with  the 
outermost  quills  more  or  less  shortened  or  graduated.  Bill  more  or 
less  curved,  generally  entire.  Nostrils  short,  oval,  membranaceous, 
opening  by  a  lateral  slit.    Feet  moderate.    Bill  entire.  (Sw.) 

Melithreptes,  Vieill. — Bill  long,  sickle-shaped ;  the  sides  considerably 
compressed  ;  the  culmen  elevated,  and  the  tips  entire.  Nostrils  very 
short,  opening  by  a  semicircular  slit.  Tongue  long;  the  tip  only 
terminated  by  a  bunch  of  short  filaments.  Wings  moderate ;  the 
first  three  quills  nearly  equal.  Feet  robust,  long ;  lateral  toes  equal ; 
tarsus  almost  twice  as  long  as  the  hind  toe.    Pacific  Islands.  (Sw.) 

Example,  Melithreptes  Pacifica. 

Cinnyris,  Cuv. — Bill  long,  slender  ;  the  tips  very  acute  and  entire  ; 
the  margins  minutely  denticulated ;  base  of  the  upper  madible 
folding  over,  and  partly  concealing  that  of  the  lower.  Nostrils  short, 
oval.  Tongue  retractile,  simply  forked;  First  quill  spurious, 
second  shorter  than  the  third.  Tail  even  or  rounded.  India  and 
Africa.  (Sw.) 

C.  chalybeia.  It  is  golden-green,  with  brown  wings  and  tail,  and 
narrow  pectoral  red  band  bordered  above  by  another  of  steel-blue ; 


Lesser  Collared  Creeper  (Cinnyris  chalybeia).    (Sw.,  '  Zool.  111.') 

upper  tail-oovers  blue.  This,  according  to  Mr.  Swainson,  is  Certhia 
chalybeia,  Linn.,  Gmel.;  Le  Soui-manga  a  Collier,  Vieill.;  and  Collared 
Creeper,  Lath. 

Mr.  Swainson  remarks  that  another  bird  very  nearly  resembling 
this  has  been  figured  by  Le  Vaillant  under  the  name  of  Le  Sucrier  h 
Plastron  Rouge  ('  Ois  d'Afr.,'  pi.  300),  but  that  Le  VaiUant's  reasons 
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for  separating  them  are,  he  thinks,  sufficient,  at  least  until  more 
forcible  ones  are  adduced  than  mere  conjecture. 

Anthreptes,  Sw. — Bill  moderate,  rather  strong,  slightly  curved  ; 
widening  towards  the  base,  which  is  much  broader  than  it  is  high. 
Base  of  the  under  mandible  thickened,  and  not  partially  covered  by 
the  upper.    Wings,  feet,  and  tail  as  in  Cinnyris.  (Sw.) 

A.  Javanica  (Nectarinia  Javanica,  Horsf.).  It  is  glossy  metallic- 
purple  above,  olive-yellow  beneath ;  scapulars,  rump,  and  rather 
broad  lateral  stripe  extending  from  the  corner  of  the  bill  to  the 
breast  with  a  slight  curvature,  glossy  violet ;  the  throat  chestnut ; 
tail  black. 


Anthreptes  Javanica.    (Sw.,  '  Zool.  111.') 

Mr.  Swainson  describes  this  bird  as  a  Cinnyris  in  the  'Zoological 
Illustrations,'  and  by  the  name  here  adopted  in  his  '  Classification  of 
Birds.'  These  changes  however  leave  his  declaration  that  it  is  not  a 
Nectarinia  (a  genus  confined  to  the  New  World)  untouched. 

Nectarinia,  111. — Bill  in  general  shorter  than  the  head,  wide  at  the 
base,  compressed  from  the  nostrils.  Tip  of  the  upper  mandible  with 
a  distinct  notch ;  the  margins  entire.  Wings  long ;  the  first  three 
quills  nearly  equal.  Lateral  toes  unequal.  South  America  only. 
(Swainson.) 


Blue-Headed  Warbler  (Nectarinia  cyanocephatu).    (Sw.,  'Zool.  111.') 
Upper  figure,  female ;   lower  figure,  male. 


N.  cyanocephala.  Male :  Changeable  blue ;  throat,  back,  tail,  and 
wings  black ;  the  quills  edged  with  blue.  Female  :  green ;  head, 
cheeks,  and  scapulars  bluish ;  throat  gray.  (Sw.) 

This,  according  to  Mr.  Swainson,  is  (Male)  Motacilla  Cayana,  Linn., 
Gmel. ;  Sylvia  Cayana,  Lath. ;  Pepit  Bleu  de  Cayenne  (?),  Briss.  ; 
Cayenne  Warbler,  Lath. ;  and  Sylvia  Cayenensis  carulea,  Briss. 
(Female)  Motacilla  cyanocephala,  Gmel.;  Sylvia  cyanocephala,  Gmel.; 
Sylvia  viridis,  and  Le  Pepit  Verd,  Briss. ;  Blue-Headed  Warbler,  and 
Blue-Headed  Creeper  (?),  Lath. 

Mr.  Swainson  states  that  the  habits  of  this  bird  are  perfectly  the 
same  as  those  of  the  rest  of  the  Nectarinice.  "  It  is,"  he  says,  "  one 
of  the  commonest  birds  of  Brazil,  and  appears  spread  over  the  whole 
extent  of  that  country.  It  frequents  the  same  trees  as  the  humming- 
birds, hopping  from  flower  to  flower  and  extracting  the  nectar  from 
each ;  but  this  is  not  done  on  the  wing,  because  its  formation  is 
obviously  different  from  the  humming-birds,  which,  on  the  contrary, 
poise  themselves  in  the  air  during  feeding." 

Mr.  Swainson  remarks  that  the  young  males,  as  usual  before 
moulting,  have  the  colours  of  the  female,  and  that  the  rich  sky-blue 
of  the  male  in  some  lights  becomes  greenish,  and  in  others  dark  blue. 

Dicmum,  Cuv. — Bill  short,  remarkably  broad  at  the  base,  and 
suddenly  compressed  beyond ;  the  tips  entire  ;  the  margins  minutely 
denticulated  ;  nostrils  triangular.  Wings,  feet,  and  tail  as  in  Necta- 
rinia.   Indian  and  Australian  islands.  (Sw.) 

The  figure  referred  to  by  Cuvier,  and  copied .  into  the  article 
Certhiad^e,  is  evidently  a  Humming-Bird,  and  must  have  been  given 
by  mistake.  The  reader  will  find  a  most  elegant  and  characteristic 
drawing  of  D.  hirundinaceum  in  Mr.  Gould's  grand  work  on  the  '  Birds 
of  Australia.' 

Mr.  Gould  states  that  the  Swallow  Dicxum  has  neither  the 
habits  of  the  Pardalotes  nor  of  the  Honey-Eaters :  it  differs,  he  says, 
from  the  former  in  its  quick  darting  flight,  and  from  the  latter  in  its 
less  prying,  clinging,  and  creeping  actions  among  the  leaves,  &c. 
"When  perched  on  a  branch,"  continues  Mr.  Gould,  "  it  sits  more 
upright,  and  is  more  swallow-like  in  its  contour  than  either  of  the 
forms  alluded  to.  The  structure  of  its  nest  and  the  mode  of  its  nidi- 
fication  are  also  very  dissimilar.  Its  song  is  a  very  animated  and 
long-continued  strain,  but  is  uttered  so  inwardly  that  it  is  almost 
necessary  to  stand  beneath  the  tree  upon  which  the  bird  is  perched 
before  its  notes  can  be  heard.  Its  beautiful  purse-like  nest  is  com- 
posed of  the  white  cotton-like  substance  found  in  the  seed-vessels  of 
many  plants ;  and  among  other  trees  is  sometimes  appended  on  a 
small  branch  of  a  Casuarina  or  an  Acacia  pendula.  It  was  on  the 
latter  tree  that  I  found  a  nest  containing  three  or  four  young  :  a 
second  nest  with  the  eggs  was  given  to  me  in  Sydney.  The  ground- 
colour of  the  eggs  is  dull  white,  with  very  minute  spots  of  brown 
scattered  over  the  surface ;  they  are  9  lines  long  by  5  4  lines  broad. 
The  male  has  the  head,  all  the  upper  surface,  wings,  and  tail  black  ; 
throat,  breast,  and  under  tail-coverts  scarlet ;  flanks  dusky ;  abdomen 
white,  with  a  broad  patch  of  black  down  the  centre  ;  irides  dark 
brown  ;  bill  blackish-brown  ;  feet  dark-brown.  The  female  is  dull- 
black  above,  glossed  with  steel-blue  on  the  wings  and  tail ;  throat  and 
centre  of  the  abdomen  buff ;  flanks  light-brown ;  under  tail-coverts  a 
pale  scarlet."    Locality,  the  Australian  continent  generally. 

CINNYRIS.  [Cinnyridjs.] 

CINQUEFOIL.  [Potentilla.] 

CI'ONUS,  a  genus  of  Coleopterous  Insects  of  the  section  Rhynco- 
phora  and  family  Curculionidce. 

Schonherr  (in  his  '  Synonymia  Insectorum ')  links  the  present 
genus  with  the  genera  Gymncetron,  Mecinus,  and  Nanodes,  under  the 
head  Cionides,  which  may  be- considered  as  a  sub-family.  We  shall 
therefore  briefly  state  the  characters  of  these  genera  under  this  head, 
first  observing  that  the  Cionides  may  be  distinguished  from  allied 
groups  by  their  having  the  antennas  9-  or  10-jointed,  5  of  which 
always  compose  the  funiculus,  or  that  portion  between  the  basal 
joint  and  the  club  which  terminates  the  antenna. 

The  characters  of  the  genus  Clonus  are  as  follows  : — Antennas 
short,  the  two  basal  joints  of  the  funiculus  obconical,  the  remainder 
short  and  truncated  at  the  apex  :  the  club  long  and  indistinctly 
jointed.  Rostrum  elongate,  curved,  inserted  in  a  groove  beneath  the 
thorax.  Thorax  small ;  elytra  nearly  spherical,  furnished  with  tufts 
of  a  velvet-like  nature ;  femora  very  thick  in  the  middle  ;  tibios  simple, 
truncated  at  the  apex. 

Four  species  of  this  genus  are  found  in  England  ;  they  live  both 
in  their  larva  and  imago  states  upon  plants,  more  especially  those  of 
the  genera  Scrophularia  and  Verbascum. 

Cionus  Verbasci  is  about  one-sixth  of  an  inch  in  length  and  of  a 
deep  ash-colour  approaching  to  black.  The  thorax  is  furnished  on 
each  side  with  a  buff-coloured  patch ;  the  elytra  have  four  longitu- 
dinal velvet-like  bands,  which  are  black,  and  interrupted  with  gray 
spots ;  there  are  two  velvet-black  spots  on  the  suture,  one  near  the 
base  of  the  elytra  and  another  near  the  apex  ;  the  former  has  a  yellow 
spot  joining  it  posteriorly,  and  the  latter  has  a  spot  of  the  same 
colour  before  and  behind. 

These  little  insects  are  almost  spherical.  When  touched  or 
approached  they  apply  their  long  proboscis  close  to  the  under  side  of 
the  body  (where  there  is  a  groove  for  its  reception)  and  also  the  legs, 
and  allow  themselves  to  roll  to  the  ground.   Their  larva;,  which  are 
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of  &  yellowish  colour,  and  resemble  small  oblong  masses  of  jelly,  may 
be  seen  in  the  month  of  August  on  the  leaves  of  the  Verbascum 
ThapsM  and  some  few  other  plants  which  they  feed  upon.  When 
about  to  assume  the  pupa  state  they  inclose  themselves  in  a  little  brown 
spherical  cocoon  (less  than  an  ordinarily  sized  pea)  formed  of  a  glutin- 
ous substance,  which  is  attached  to  the  leaves  of  a  plant ;  in  about  a 
week  or  ten  days  after  this  the  perfect  insect  makes  its  appearance. 

The  genus  Gymncetron  differs  chiefly  from  Clonus  in  having  the 
elytra  somewhat  ovate,  sometimes  depressed,  and  not  covering  the 
apes  of  the  abdomen ;  and  the  anterior  tibiae  furnished  with  a  minute 
hook  at  the  apex.  Gymncetron  Beccabungce  is  the  only  species  found 
in  this  country. 

Mecinus  may  be  distinguished  from  either  of  the  two  last-mentioned 
by  the  rostrum  being  short  and  thick  ;  the  thorax  sub-cylindrical,  the 
elytra  elongate,  nearly  cylindrical,  and  covering  the  body ;  the  tibiae 
are  armed  with  a  hook  at  the  apex.  Three  species  of  this  genus  are 
found  in  England.  M.  semicylindricus  is  about  one-eighth  of  an  inch 
in  length,  and  of  a  blackish  colour  with  ash-coloured  pubescence. 

The  genus  Nanodes  has  the  antennae  rather  long,  the  club  large ; 
rostrum  elongate,  slightly  bent ;  thorax  conical ;  elytra  sub-ovate  and 
humped ;  the  anterior  tibiae  unarmed.  No  species  of  this  genus  have 
yet  been  found  in  this  country. 

(Schdnherr,  Synonymia  Insectorum, —  Genera  et  Species  Gwrcu- 
lionidum.) 

CIPOLIN.  [Marble.] 

CIRC^EA,  a  genus  of  Plants  belonging  to  the  natural  order 
Onagracece.  The  species  are  found  in  woods  and  shady  places.  They 
have  little  whitish  pink  flowers,  having  a  tubular  superior  calyx  with 
a  2-parted  limb,  2  petals,  2  stamens,  and  an  ovary  with  2  cells,  each 
of- which  contains  1  erect  ovule.  The  genus  constitutes  the  type  of 
a  section  of  Onagracece  in  a  reduced  state.  The  species  are  commonly 
called  Enchanter's  Nightshade;  but  whatever  supposed  properties 
may  have  given  rise  to  this  name  are  purely  imaginary. 

O.  Lutetiana  has  ovate  leaves,  subterete  petioles,  no  bracteoles, 
petals  deeply  emarginate,  calyx  hairy,  ovary  2-celled,  fruit  broadly 
obovate.  It  is  found  in  woods  and  hedge-banks  throughout  Great 
Britain,  though  not  an  abundant  plant. 

C.  alpina  has  ovate  leaves,  flat  petioles  and  setaceous  bracteoles, 
a  glabrous  calyx,  and  1-celled  ovary.  It  inhabits  woods  and  thickets 
in  mountainous  districts,  and  is  a  rarer  plant  than  the  last. 

CUULEETUS.  [Falconidje.] 

CIRCULATION  OP  THE  BLOOD.  As  the  blood  is  necessary 
for  the  nutrition  of  all  the  tissues  of  the  body  and  for  the  develop- 
ment of  the  actions  of  its  organs  [Blood],  it  must  be  put  in  motion  in 
order  to  be  borne  to  them.  "  In  man  and  in  all  the  higher  animals 
an  apparatus  is  provided,  partly  for  the  purpose  of  originating  an 
impelling  force  to  put  the  blood  in  motion,  and  partly  for  the  purpose 
of  conveying  the  blood  when  put  in  motion  to  the  different  parts  of 
the  body." 

The  organ  that  puts  the  blood  in  motion  is  the  heart ;  the  pipes  or 
conduits  which  distribute  the  blood  to  the  different  parts  of  the  body 
are  the  great  vessels  in  connection  with  the  heart.  The  course  of  the 
circulation,  which  in  all  the  higher  animals  is  double — namely,  one 
through  the  lungs,  called  therefore  the  Pulmonic,  or  the  Lesser 
Circulation ;  the  other  through  the  system,  called  therefore  the 
Systemic,  or  the  Greater  Circulation — will  be  best  understood  by  an 
examination  of  the  heart  and  vascular  apparatus  by  which  the 
circulation  is  carried  on.  [Heart.]  In  this  place  therefore  it  will  be 
sufficient  to  refer  to  the  evidence  by  which  it  is  proved  that  the 
blood  is  really  in  motion.  Dr.  Southwood  Smith,  in  his  popular 
work  on  the  '  Philosophy  of  Health,'  thus  sums  up  the  proofs  that 
the  blood  is  a  flowing  stream,  and  that  it  constantly  pursues  a 
regular  and  determinate  course. 

"1.  With  the  microscope,  in  the  transparent  parts  of  animals,  the 
blood  can  be  seen  in  motion ;  and  if  its  course  be  attentively  observed, 
its  route  may  be  clearly  traced. 

"  2.  The  membranes  termed  valves  are  so  placed  as  to  allow  of 
the  freest  passage  to  the  blood  in  the  circle  described ;  while  they 
either  altogether  prevent,  or  exceedingly  impede  its  movements  in 
any  other  direction. 

"  3.  The  effect  of  a  ligature  placed  around  a  vein  and  an  artery, 
and  of  a  puncture  made  above  the  ligature  in  the  one  vessel  and 
below  it  in  the  other,  demonstrates  both  the  motion  of  the  blood  and 
the  course  of  it.  When  a  ligature  is  placed  round  a  vein,  that  part 
of  the  vessel  which  is  most  distant  from  the  heart  becomes  full  and 
turgid,  on  account  of  the  accumulation  of  blood  in  it ;  while  the  part 
of  the  vessel  which  is  between  the  ligature  and  the  heart  becomes 
empty  and  flaccid,  because  it  has  carried  on  its  contents  to  the  heart 
and  it  can  receive  no  fresh  supply  from  the  body.  When,  on  the 
contrary,  a  ligature  is  placed  round  an  artery,  that  portion  of  the 
vessel  which  lies  between  the  ligature  and  the  heart  becomes  full  and 
turgid,  and  the  other  portion  empty  and  flaccid.  This  can  only  be 
because  the  contents  of  the  two  vessels  move  in  opposite  directions 
— from  the  heart  to  the  artery,  from  the  artery  to  the  vein,  and  from 
the  vein  to  the  heart.  At  the  same  time,  if  the  vein  be  punctured 
above  the  ligature,  there  will  be  little  or  no  loss  of  blood  ;  while  if  it 
be  punctured  below  the  ligature,  the  blood  will  continue  to  flow  until 
the  loss  of  it  occasions  death ;  which  could  not  he  unless  the  blood 


were  in  motion,  nor  unless  the  direction  of  its  course  were  from  the 
artery  to  the  vein,  and  from  the  vein  to  the  heart. 

"4.  If  fluids  be  injected  into  the  veins  or  arteries,  whether  of  the 
dead  or  the  living  body,  they  readily  make  their  way  and  fill  the 
vessels,  if  thrown  in  the  direction  stated  to  be  the  natural  course  of 
the  circulation;  but  they  are  strongly  resisted  if  forced  in  the 
opposite  direction." 

The  author  concludes  his  account  of  the  structure  of  the  heart  and 
blood-vessels,  and  of  the  course  which  the  stream  of  blood  is  ascer- 
tained constantly  to  pursue,  with  the  following  reflections : — 

"  Such  is  the  description,  and,  with  the  exception  of  the  first  proof, 
such  the  evidence  of  the  circulation  of  the  blood  in  the  human  body, 
pretty  much  as  it  was  given  by  the  discoverer  of  it,  the  illustrious 
Harvey.  Before  the  time  of  Harvey,  a  vague  and  indistinct  concep- 
tion that  the  blood  was  not  without  motion  in  the  body  had  been 
formed  by  several  anatomists.  It  is  analogous  to  the  ordinary  mode 
by  which  the  human  mind  arrives  at  discovery  (chap,  iii.,  p.  103), 
that  many  minds  should  have  an  imperfect  perception  of  an  unknown 
truth  before  some  one  mind  sees  it  in  its  completeness,  and  fully 
discloses  it.  Having  about  the  year  1620  succeeded  in  completely 
tracing  the  circle  in  which  the  blood  moves,  and  having  at  that  time 
collected  all  the  evidence  of  the  fact,  with  a  rare  degree  of  philoso- 
phical forbearance,  Harvey  still  spent  no  less  than  eight  years  in 
re-examining  the  subject  and  in  maturing  the  proof  of  every  point, 
before  he  ventured  to  speak  of  it  in  public.  The  brief  tract  which  at 
length  he  published  was  written  with  extreme  simplicity,  clearness, 
and  perspicuity,  and  has  been  justly  characterised  as  one  of  the  most 
admirable  examples  of  a  series  of  arguments  deduced  from  observa- 
tion and  experiment  that  ever  appeared  on  any  subject. 

"  Contemporaries  are  seldom  grateful  to  discoverers.  More  than 
one  instance  is  on  record,  in  which  a  man  has  injured  his  fortune  and 
lost  his  happiness  through  the  elucidation  and  establishment  of  a 
truth  which  has  given  him  immortality.  It  may  be  that  there  are 
physical  truths  yet  to  be  brought  to  light,  to  say  nothing  of  new 
applications  of  old  truths,  which,  if  they  could  be  announced  and 
demonstrated  to  day,  would  be  the  ruin  of  the  discoverer.  It  is 
certain  that  there  are  moral  truths  to  be  discovered,  expounded,  and 
enforced,  which,  if  any  man  had  now  penetration  enough  to  see  them, 
and  courage  enough  to  express  them,  would  cause  him  to  be  regarded 
by  the  present  generation  with  horror  and  detestation.  Perhaps 
during  those  eight  years  of  re-examination  the  discoverer  of  the 
circulation  sometimes  endeavoured  in  imagination  to  trace  the  effect 
which  the  stupendous  fact  at  the  knowledge  of  which  he  had  arrived 
would  have  on  the  progress  of  his  favourite  science ;  and,  it  may  be, 
the  hope  and  the  expectation  occasionally  arose,  that  the  inestimable 
benefit  he  was  about  to  confer  upon  his  fellow  men  would  secure  to 
him  some  portion  of  their  esteem  and  confidence.  What  must  have 
been  his  disappointment  when  he  found,  after  the  publication  of  his 
tract,  that  the  little  practice  he  had  had  as  a  physician  by  degrees  fell 
off?  He  was  too  speculative,  too  theoretical,  not  practical.  Such 
was  the  view  taken  even  by  his  friends.  His  enemies  saw  in  his  tract 
nothing  but  indications  of  a  presumptuous  mind,  that  dared  to  call 
in  question  the  revered  authority  of  the  ancients ;  and  some  of  them 
saw,  moreover,  indications  of  a  malignant  mind,  that  conceived  and 
defended  doctrines  which,  if  not  checked,  would  undermine  the  very 
foundations  of  morality  and  religion.  When  the  evidence  of  the 
truth  became  irresistible,  then  these  persons  suddenly  turned  round 
and  said  that  it  was  all  known  before,  and  that  the  sole  merit  of  this 
vaunted  discoverer  consisted  in  having  circulated  the  circulation. 
The  pun  was  not  fatal  to  the  future  fame  of  this  truly  great  man, 
nor  even  to  the  gradual  though  slow  return  of  the  public  confidence 
even  during  his  own  time,  for  he  lived  to  attain  the  summit  of 
reputation." 

For  an  account  of  the  circulating  apparatus,  see  the  articles 
Artery,  Capillary  Vessels,  Blood  Vessels,  Heart,  Vein.  The 
nature  of  the  circulating  fluid  is  given  under  Blood.  For  the  history 
of  the  discovery  of  the  circulation  by  Harvey,  see  the  article  Harvey, 
William,  in  the  Hist,  and  Biog.  Div. 

CIRCUS.  [FALCONIDiE.] 

CIRL  BUNTING.  [Emberiza.] 

CIRRHIBA'RBA,  a  genus  of  Fishes  of  the  family  Qobioidce  and 
section  Acanthopterygii.  Only  one  species  of  this  genus  is  yet 
discovered,  and  this  is  from  India.  It  has  a  tentaculum  over  each 
eye  and  nostril,  three  large  tentacula  at  the  end  of  the  muzzle,  and 
eight  under  the  point  of  the  lower  jaw.  These  tentacula  constitute 
the  chief  distinction  between  this  genus  and  that  of  Clinus,  to  which 
it  is  closely  allied. 

CIRRHIGRADA.  [Acaleph2e.] 

CIRRHINUS.  [Gobio.] 

CIRRHOBRANCHIATA.  [Dentalium.] 

CIRRHUS.  [Tendril.] 

CIRRI'PEDIA,  or  CIRRHIPEDA  {Lepas  of  Linnaeus,  Cirrhopodes 
of  Cuvier  and  Fe'russac,  Cirrhipedes  of  Lamarck,  Nematopodes  of  De 
Blainville,  Cirripedes  of  Latreille),  a  well-defined  natural  group  of 
Marine  Invertebrate  Animals,  whose  place  in  the  system  has  occa- 
sioned much  doubt  and  difference  of  opinion  among  zoologists.  In 
the  earlier  times  the  most  absurd  stories  were  propagated  and  believed 
in  relation  to  one  of  the  most  common  species,  Pcnlalasmis  anatifcra 


1097 


CIRRTPEDTA. 


(Lepas  anatifera  of  Linnaeus),  the  Common  or  Duck  Barnacle.  To  the 
references  on  this  head  in  the  article  Bernicle-Goose,  we  may  add 
the  testimony  of  Sir  Robert  Moray  to  show  how  long  the  delusion 
lasted,  and  in  what  positive  terms  a  witness  can  state  the  thing  that 
is  not.  "  In  every  shell  that  I  opened  I  found  a  perfect  sea-fowl ;  the 
little  bill  like  that  of  a  goose,  the  eyes  marked,  the  head,  neck,  breast, 
wings,  tail,  and  feet  formed,  the  feathers  everywhere  perfectly  shaped, 
and  blackish-coloured,  and  the  feet  like  those  of  other  water-fowl,  to 
my  best  remembrance."  So  widely  spread  has  been  this  delusion,  that 
it  is  stated  that  the  Roman  Catholics  are  permitted,  in  France  at  least, 
to  eat  the  Bernicle-Goose  upon  fast-days  and  during  the  whole  of  Lent, 
in  consequence  of  its  supposed  marine  origin. 

Organisation,  and  place  in  the  Natural  System. — Linnaeus  placed 
the  Cirripedia,  with  the  generic  name  of  Lepas,  among  the  Multivalves 
of  his  Vermes  (Testacea),  between  Chiton  and  Pholas ;  and,  supposing 
that  the  form  existed  without  a  shell,  found  a  situation  for  it  under 
the  name  of  Triton,  between  Terebella  and  Lerncea.  Cuvier,  in  the 
first  and  also  in  the  last  edition  of  the  '  Regne  Animal,'  says  that  the 
existence  of  these  Tritons  is  not  confirmed,  and  that  we  must  suppose 
that  Linnaeus  had  only  seen  the  animal  of  an  Anatifa  (Pentalasmis), 
which  had  been  taken  out  of  its  shell.  Rang,  however,  thinks  that  he 
has  found  the  Linnaean  genus  Triton  iu  certain  specimens  brought 
home  by  Messrs.  Lesson  and  Garnot,  Quoy  and  Gaimard,  and  has 
published  it  under  the  name  of  Alepas.  Bruguieres  divided  the  genus 
Lepas  into  two  ;  the  first,  Anatifa,  a  barbarous  word  for  Anatifera  (the 
Anatifes  of  the  French),  comprising  the  Pedunculated  Cirripedes  ;  and 
the  second,  Balanus,  the  Sessile  species.  Cuvier,  under  the  name  of 
Cirrhopoda,  made  these  animals  the  sixth  class  of  his  Mollusks,  which 
he  places  between  the  Brachiopoda  and  the  first  class  (Anne'lides)  of 
his  third  great  division  of  the  animal  kingdom,  namely,  the  Articu- 
lated Animals,  and  in  the  '  Regne  Animal '  they  appear  between 
Orbicula  and  Serpula.  Lamarck,  under  the  name  of  Cirrhipeda,  his 
tenth  class  of  Invertebrate  Animals,  arranges  them  between  the  seden- 
tary Annelides  and  his  Conchifera,  dividing  them  into  two  orders : 
1st,  the  Sessile  Cirripedes  ;  2nd,  the  Pedunculated  Cirripedes.  In  his 
system  they  stand  between  Magilus  and  Aspargillum.  Latreille, 
though  he  does  not  disturb  this  arrangement,  evidently  considers 
them  as  related  to  the  Ostracoda,  among  the  Branchiopodous  Crusta- 
ceans. He  says  that  the  Sessile  Cirripedes  seem  to  represent  the  ani- 
mals which  terminate  the  Acdphales  Euferme's  of  Cuvier.  He  observes 
that  the  two  tubular  processes  of  Otion  represent  the  two  tubes  of 
some  of  the  Acephala,  though  with  different  uses,  the  tentacula  being 
converted  into  jaws,  The  cirri  he  considers  as  a  kind  of  feet  anala- 
gous  to  the  sub-abdominal  appendages  of  many  Crustaceans,  espe- 
cially those  of  the  Amphipoda,  and  is  of  opinion  that  we  may  also 
compare  them  to  those  of  many  Annelides.  The  oviduct,  he  remarks, 
has  some  resemblance  to  that  of  Phalangium.  Finally,  he  expresses 
a  conjecture,  that  nature,  to  form  the  Cirripedes,  has  borrowed  different 
organs  from  animals  of  several  classes.  Mr.  William  Shax-p  M'Leay, 
in  his  profound  and  philosophical  work,  '  Hor<e  Entomologicae,'  con- 
siders that  Pentalasmis  exhibits  the  greatest  affinity  with  the  Ostra- 
coda; but  he  seems  to  be  of  opinion  that  there  exists  an  affinity 
between  the  shell  of  Balanus  and  that  of  Echinus,  and  sanctions 
Latreille's  opinion  that  the  articulated  cirri  have  their  analogues  in 
the  arms  of  the  Radiata,  particularly  of  Comatula.  Dr.  Leach,  who 
has  described  several  genera  unnoticed  till  his  time,  divided  the  class 
into  two  orders  :  1st,  Campylosomata,  comprising  the  Pedunculated 
section;  and  2nd,  Acamptosomata,  including  the  Sessile  species. 
M.  de  Blainville  makes  the  Cirripedes  the  first  class  (Nematopoda)  of 
his  sub-type  Malentozoaria,  a  group  which  corresponds  to  the  Multi- 
valves  of  Linnaeus,  after  separating  from  them  the  genus  Pholas,  so 
that  De  Blainville' s  Malentozoaria  consist  of  the  Cirripedes  and 
Chitons.  The  Cirripedes,  he  thinks,  have  an  evident  relation  to  the 
Bivalve  Mollusks,  by  means  of  their  calcareous  envelope,  in  which  he 
recognises  the  pieces  of  the  shell  of  the  Pholades,  and  even  the  ana- 
logue of  the  tube  of  the  neighbouring  genera.  He  also  considers  the 
relationship  further  indicated  by  the  recurved  position  of  the  animal 
fixed  head  downwards  (la  tete  en  bas) ;  but  he  also  considers  that 
their  relations  to  certain  animals  of  the  type  Entomozoaria  are  nume- 
rous, by  means  of  the  horny,  locomotive,  articulated  appendages 
which  are  branchial,  at  least  at  the  root,  becoming,  towards  the  mouth, 
true  horny  denticulated  jaws.  Mr.  Thompson,  in  his  'Zoological 
Researches,'  considers  the  Cirripedes  to  be  true  Crustacea,  and  that  in 
the  first  state  of  these  animals  they  not  only  possess  perfect  freedom 
and  power  of  motion,  but  organs  of  sight.  On  the  28th  April  1823, 
Mr.  Thompson  states  that  he  took  in  a  small  muslin  towing-net  while 
crossing  the  ferry  at  Passage,  among  other  minute  creatures,  a  small 
translucent  animal,  one-tenth  of  an  inch  long,  of  a  somewhat  elliptical 
form,  but  very  slightly  compressed  laterally,  and  of  a  brownish  tint. 
When  in  a  state  of  perfect  repose  it  resembled  a  very  minute  mussel, 
and  lay  upon  one  of  its  sides  at  the  bottom  of  the  vessel  of  sea-water 
in  which  it  was  placed ;  at  this  time  all  the  members  of  the  animal 
were  withdrawn  within  the  shell,  which  appeared  to  be  composed  of 
two  valves,  united  by  a  binge  along  the  upper  part  of  the  back,  and 
capable  of  opening  from  one  end  to  the  other  along  the  front,  to  give 
occasional  exit  to  the  limbs.  These  were  of  two  descriptions,  namely, 
anteriorly  a  large  and  very  strong  pair,  provided  with  a  cup-like 
sucker  and  hooks,  serving  solely  to  attach  the  animal  to  rocks,  stones, 


&c. ;  and,  posteriorly,  six  pairs  of  natatory  members,  so  articulated  as 
to  act  in  concert,  and  to  give  a  very  forcible  stroke  to  the  water,  caus- 
ing the  animal,  when  swimming,  to  advance  by  a  succession  of  bounds 
after  the  same  manner  as  the  Water- Flea  (Daphnia)  and  other  Mon- 
oculi,  but  particularly  Cyclops,  whose  swimming-feet  are  extremely 
analogous.  [Bkanchiopoda.]  The  tail,  usually  bent  up  under  the 
belly,  is  extremely  short,  composed  of  two  joints,  and  terminating  in 
four  setae,  and  is  employed  to  assist  in  progression  and  in  changing 
the  position  from  a  state  of  repose.  The  greatest  peculiarity  however 
in  the  structure  is  in  the  eyes,  which,  although  constantly  shielded  by 
the  valves  of  the  shell,  are  pedunculated  as  in  the  Crab  and  Lobster, 
and  placed  entirely  at  the  sides  of  the  body.  Mr.  Thompson  observes 
that  this  animal,  but  for  its  pair  of  pedunculated  eyes,  would  find  a 
place  as  a  new  genus  of  Ostracoda;  that  its  members  approximate  it 
to  Argulus  on  the  one  hand  and  to  Cyclops  on  the  other — genera 
which  are  widely  separated  ;  while  the  eyes  show  its  relationship 
to  the  Decapoda  (crabs,  lobsters,  &c.)  The  individuals  presented  no 
variation  indicative  of  a  difference  of  sex  ;  and  this,  with  their  anoma- 
lous organisation,  induced  a  belief  that  they  were  the  larvae  or  dis- 
guised states  of  some  crustaceous  animal,  or  (as  it  had  been  previously 
ascertained  that  the  Cirripedes  were  Crustacea)  that  they  were  the 
males  of  these,  Mr.  Thompson  not  being  disposed  to  believe  that  the 
two  sexes  were  united  in  the  same  individual.  What  follows  being  of 
the  last  importance,  we  give  in  the  author's  own  words  : — "  Under 
the  foregoing  impressions,  some  of  them  were  collected  in  the  spring 
of  1826,  and,  in  order  to  see  what  changes  they  might  undergo,  were 
kept  in  a  glass  vessel,  covered  by  such  a  depth  of  sea-water  that  they 
could  be  examined  at  any  time  by  means  of  a  common  magnifying- 
glass;  they  were  taken  May  1st,  and  on  the  night  of  the  8th  the 
author  had  the  satisfaction  to  find  that  two  of  them  had  thrown  off 
their  exuvia  (exuviae),  and,  wonderful  to  say,  were  firmly  adhering  to 
the  bottom  of  the  vessel,  and  changed  to  young  barnacles,  such  as  are 
usually  seen  intermixed  with  grown  specimens  on  rocks  and  stones  at 
this  season  of  the  year.  (Balanus  pusillus,  Penn.)  Iu  this  stage  the 
sutures  between  the  valves  of  the  shell  and  of  the  operculum  were  visible, 
and  the  movements  of  the  arms  of  the  animal  within,  although  these 
last  were  not  yet  completely  developed  ;  the  eyes  also  were  still  per- 
ceptible, although  the  principal  part  of  the  colouring-matter  appeared 
to  have  been  thrown  off  with  the  exuvium  (exuviae).  On  the  10th 
another  individual  was  seen  in  the  act  of  throwing  off  its  shell,  and 
attaching  itself  as  the  others  to  the  bottom  of  the  glass.  It  only 
remains  to  add,  that  as  the  secretion  of  the  calcareous  matter  goes  on 
in  the  compartments  destined  for  the  valves  of  the  shelly  covering, 
the  eyes  gradually  disappear,  from  the  increasing  opacity  thence  pro- 
duced, and  the  visual  ray  is  extinguished  for  the  remainder  of  the 
animal's  life  ;  the  arms  at  the  same  time  acquire  their  usual  ciliated 
appearance.  Thus,  then,  an  animal  originally  natatory  and  locomo- 
tive, and  provided  with  a  distinct  organ  of  sight,  becomes  permanently 
and  immoveably  fixed,  and  its  optical  apparatus  obliterated,  and  fur- 
nishes not  only  a  new  and  important  physiological  fact,  but  is  the  only 
instance  in  nature  of  so  extraordinary  a  metamorphosis." 

"  During  the  whole  of  the  spring  and  summer  months,"  says  Mr. 
Thompson,  "  the  water  teems  with  these  exuvia  (exuviae)  of  Tritones 
(the  animal  inhabitant,  according  to  Linnaeus,  of  the  barnacles) :  it  is 
impossible  to  avoid  drawing  up  numbers  every  time  a  towing-net  is 
thrown  out,  nay  the  tide  is  at  times  discoloured  from  their  abundance  ; 
but  to  be  certain  that  these  are  really  such,  let  a  stone  with  several 
barnacles  upon  it  be  kept  in  sea-water,  regularly  renewed,  towards  the 
latter  end  of  April  or  the  beginning  of  May,  and  with  due  attention 
many  of  them  may  be  observed  in  the  act  of  throwing  off  exuvia 
(exuviae)  in  every  respect  identical ;  let  it  be  recollected,  however, 
that  these  are  the  casts  of  the  animal  alone,  and  not  of  the  valves  of 
the  shell  or  of  the  operculum."  Mr.  G.  B.  Sowerby  ('  Genera  of  Shells,' 
'  Scalpellum')  thus  writes  on  the  subject  of  Mr.  Thompson's  disco- 
very : — "  Without  describing  the  facts,  or  entering  upon  the  arguments 
with  which  he  supports  this  opinion  "  (that  is,  that  the  Cirripedia  are 
Crustacea),  "  we  must  be  permitted  to  say  that  we  do  not  think  that 
he  has  fully  demonstrated  it ;  at  the  same  time,  considering  that,  as 
far  as  we  hitherto  knew,  the  Cirripedes  were  all  attached,  the  circum- 
stance of  their  being  free  when  very  young  accounts  well  to  our  mind 
for  the  fact  of  each  species  being  found  attached  to  peculiar  situations, 
which  would  only  be  compatible  with  the  notion  of  their  being  at  one 
time  free  agents,  and  possessed  of  an  instinctive  volition  determining 
their  choice  of  situation."  Professor  Owen,  in  the  '  Catalogue  of  the 
Museum  of  the  College  of  Surgeons '  ('  Cirripeda '),  speaks  of  the  dis- 
covery without  expressing  any  doubt. 

But  Mr.  Thompson  has  since,  in  a  paper  read  before  the  Royal 
Society  on  the  5th  of  March  1835,  declared  his  "discovery  of  the 
metamorphosis  in  the  second  type  of  the  Cirripedes,  namely,  the 
Lepades,  completing  the  natural  history  of  these  singular  animals, 
and  confirming  their  affinity  with  the  Crustacea ; "  and  the  Memoir, 
with  a  plate,  is  published  in  the  second  part  of  the  '  Philosophical 
Transactions '  for  1835.  The  following  is  the  abstract  of  the  paper : — 
"  The  discoveries  made  by  the  author  of  the  remarkable  metamor- 
phoses which  the  animals  composing  the  first  family  of  the  Cirripedes, 
or  Balani,  undergo  in  the  progress  of  their  development,  and  which  he 
has  published  in  the  third  number  of  his  '  Zoological  Researches,' 
( p.  76),  are  in  the  present  paper,  which  is  intended  as  a  prize  essay  for 
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one  of  the  royal  medals,  followed  up  by  the  report  of  his  discovery  of 
similar  changes  exhibited  by  three  species  of  two  other  genera  of  the 
second  tribe  of  this  family,  namely,  the  Lepades.  The  larvae  of  this 
tribe,  like  those  of  the  Balani,  have  the  external  appearance  of  Bivalve 
Monoculi,  furnished  with  locomotive  organs,  in  the  form  of  three 
pairs  of  members,  the  most  anterior  of  which  are  simple,  and  the 
other  bifid.  The  back  of  the  animal  is  covered  by  an  ample  shield, 
terminating  anteriorly  in  two  extended  horns,  and  posteriorly  in  a 
single  elongated  spinous  process.  Thus  they  possess  considerable 
powers  of  locomotion,  which,  with  the  assistance  of  an  organ  of  vision, 
enable  them  to  seek  their  future  permanent  place  of  residence.  The 
author  is  led  from  his  researches  to  the  conclusion  that  the  Cirripedes 
do  not  constitute,  as  modern  naturalists  have  considered  them,  a  dis- 
tinct class  of  animals,  but  that  they  occupy  a  place  intermediate 
between  the  Crustacea  decapoda  (with  which  the  Balani  have  a  marked 
affinity)  and  the  Crustacea  entomostraca,  to  which  the  Lepades  are 
allied ;  and  that  they  have  no  natural  affinity  with  the  Testaceous 
Afollusca,  as  was  supposed  by  Linnaeus,  and  all  the  older  systematic 
writers  on  zoology." 

Mr.  Thompson  does  not  seem  to  have  been  aware  of  a  paper  by 
Dr.  J.  Martin-Saint-Ange,  read  at  the  Academy  of  Sciences  on  the 
14th  July  1834,  and  published  in  the  'Savans  Etrangers'  (tome  vi.), 
and  separately  by  Bailliere  (1835).  The  following  is  the  summary  of 
the  principal  facts  stated  by  him  in  the  course  of  a  very  laborious 
and  acute  investigation  : — The  mouth  of  the  Pedunculated  Cirripedes 
is  composed  of  pieces  entirely  comparable  to  those  of  the  mouths  of 
many  Crustacea,  and  especially  of  the  Phyllosomes ;  the  upper  lip, 
the  palpi,  and  the  mandibles  are  so  analogous  that  the  resemblance 
extends  even  to  the  form.  The  three  jaw-feet  (pieds-machoires), 
which  are  met  with  most  commonly  in  the  Crustacea,  are  conjoined 
in  a  single  jaw-foot  which  receives  the  nervous  trunks  ;  at  its  base  are 
always  found  from  two  to  four  branchiae.  The  ten  ordinary  feet  of 
the  Crustacea  are  faithfully  represented  in  the  Anatifes  (Campyloso- 
mata) ;  at  the  base  of  many  among  them  are  found  branchiaa  disposed 
like  those  of  certain  Crustacea,  and  the  number  even  is  sometimes 
repeated.  There  exists  in  each  foot  a  double  canal,  fit  for  establish- 
ing a  circulating  current,  and  traversing  all  the  articulations  of  the 
cirri.  The  body  is  composed  of  a  certain  number  of  rings,  or  of 
articulations,  very  distinct,  each  of  which  supports  a  pair  of  feet.  In 
the  interior  of  the  body  there  are  a  dorsal  vessel  (like  that  in  a  great 
number  of  the  Articulated  Animals),  and  a  double  series  of  ganglions  ; 
of  which  the  number,  according  to  Dr.  Martin-Saint- Ange's  researches, 
is  equal  to  that  of  the  feet ;  there  is  besides  another  pair  on  the 
lateral  parts  of  the  stomach.  The  pedicle  may  be  regarded  as 
analogous  to  the  tail  of  many  Crustacea ;  it  is  in  this  cavity,  and  not, 
as  has  been  said,  on  the  back,  that  the  eggs  are  found ;  these  pass 
afterwards  by  a  conduit,  not  yet  indicated,  in  the  envelope,  which,  by 
its  resemblance  to  the  mantle  of  the  Mollusca,  establishes  the  only 
possible  analogy  between  the  Cirripedes  and  the  last-named  animals. 
The  organs  placed  upon  the  back,  which  Cuvier  described  as  eggs,  are 
the  generative  apparatus  of  the  male,  of  which  the  disposition  is  very 
remarkable.  Finally,  the  stomach  and  intestinal  canal  inclose  in  the 
interior  a  membranous  sac  of  a  retort-shape ;  the  disposition  and  use 
of  which  establish,  according  to  the  researches  of  M.  Serres,  an 
additional  approximation  between  the  Cirripedes  and  the  Annelides. 
Dr.  Martin-Saint-Ange  then  proposes,  as  the  last  result  of  his  labours,  to 
place  the  class  Cirripedia  at  the  end  of  the  Crustacea,  so  as  to  estab- 
lish a  natural  link  or  passage  between  the  superior  Articulated  Animals 
and  the  Annelida.  Such  are  the  conclusions  drawn  in  the  Memoir 
of  Dr.  Martin-Saint-Ange,  who  refers  with  approbation  to  the  dis- 
coveries of  Mr.  Thompson,  published  in  1830;  and  before  we  proceed 
to  give  a  further  account  of  the  structure  of  the  Cirripedia  we  will 
state  Mr.  Thompson's  view  of  the  ovarial  system.  "  In  the  whole  of 
the  tribe  of  the  Cirripedes,"  observes  Mr.  Thompson,  in  his  paper 
in  the  'Philosophical  Transactions'  above  quoted,  "the  ova,  after 
expulsion  from  the  ovarium,  appear  to  be  conveyed  by  the  ovipositor 
into  the  cellular  texture  of  the  pedicle,  just  beneath  the  body  of  the 
animal,  which  they  fill  to  the  distance  of  about  an  inch.  When  first 
placed  in  this  situation,  they  seem  to  be  amorphous  and  inseparable 
from  the  pulpy  substance  in  which  they  are  imbedded ;  but  as  they 
approach  to  maturity  they  become  of  an  oval  shape,  pointed  at  both 
ends,  and  are  easily  detached.  Sir  Everard  Home  has  given  a  very 
good  representation  of  them,  at  this  stage  of  their  progress,  in  his 
'  Lectures  on  Comparative  Anatomy,'  from  the  elegant  pencil  of  Mr. 
Bauer.  During  the  stay  of  the  ova  in  the  pedicle,  they  render  this 
part  more  opaque  and  of  a  bluish  tint ;  the  ova  themselves,  and  the 
cellular  texture  with  which  they  are  surrounded,  being  of  a  pale  or 
azure-blue  colour.  It  is  difficult  to  conceive  in  what  manner  the 
ova  are  extricated  from  the  situation  above  indicated  ;  but  it  is 
certainly  not  by  the  means  suggested  by  Sir  Everard  Home  in  the 
above-mentioned  lecture,  namely,  by  piercing  outwards  through  the 
membranes  of  the  pedicle,  for  the  ova  are  subsequently  found  forming 
a  pair  of  leaf-like  expansions,  placed  between  either  side  of  the  body 
of  the  animal  and  the  lining  membrane  of  the  shells  in  Lepas  (Pen- 
talasmis),  or  of  the  leathery  internal  tunic  in  Cineras.  These  leaves 
have  each  a  separate  attachment  at  the  sides  of  the  animal  to  the 
septum,  which  divides  the  cavity  occupied  by  the  animal  from  that 
of  the  pedicle ;  they  are  at  first  comparatively  small,  have  a  rounded 


outline,  and  possess  the  same  bluish  oolour  which  the  ova  had  in  the 
pedicle ;  but  as  the  ova  advance  in  progress  these  leaves  extend  in 
every  dimension,  and  lap  over  each  other  on  the  back,  passing  through 
various  lighter  shades  of  colour  into  pale-pink,  and  finally,  when 
ready  to  hatch,  become  nearly  white.  These  leaves  appear  to  be  com- 
posed of  a  layer  of  ova  irregularly  placed,  and  imbedded  in  a  kind  of 
parenchymatous  texture,  out  of  which  they  readily  fall  when  about 
to  hatch,  on  its  substance  being  torn  asunder ;  indeed,  it  appears  at 
length  to  become  so  tender  as  to  fall  entirely  away,  so  that  after  the 
period  of  gestation  is  past  no  vestige  of  these  leafy  conceptacles  is  to 
be  found.  When  the  larvae,  barely  visible  to  the  naked  eye,  burst 
forth  from  the  ova,  their  development  goes  on  with  such  rapidity  that 
they  seem  to  grow  sensibly  while  under  observation.  The  larva  of 
the  Lepades  then  is  a  tailed  Monoculus,  with  three  pairs  of  members, 
the  most  anterior  of  which  are  simple,  the  others  bifid,  having  its 
back  covered  with  an  ample  shield,  terminating  anteriorly  in  two 
extended  horns,  and  posteriorly  in  a  single  elongated  spinous  process." 

The  following  observations  on  the  development  of  the  larvae  of  these 
animals,  by  Mr.  Darwin,  are  amongst  the  latest  contributions  to  tins 
interesting  inquiry  : — "  The  ova,  and  consequently  the  larvae  of  the 
Lepadidw,  in  the  first  stage,  whilst  within  the  sac  of  the  parent,  vary 
in  length  from  "007  to  '009  in  Lepas,  to  '023  of  an  inch  in  Scalpellum. 
My  chief  examination  of  these  larvae  has  been  confined  to  those  of 
Scalpellum  vulgare ;  but  I  saw  them  in  all  the  other  genera.  The 
larva  is  somewhat  depressed,  but  nearly  globular;  the  carapace 
anteriorly  is  truncated  with  lateral  horns  ;  the  sternal  surface  is  flat 
and  broad,  and  formed  of  thinner  membranes  than  the  dorsal.  The 
horns  just  alluded  to  are  long  in  Lepas  and  short  in  Scalpellum  ;  their 
ends  are  either  rounded  and  excessively  transparent,  or,  as  in  lbla, 
furnished  with  an  abrupt  minute  sharp  point.  Within  these  horns  I 
distinctly  saw  a  long  filiformed  organ,  bearing  excessively  fine  hairs 
in  lines,  so  exactly  like  the  long  plumose  spines  on  the  prehensile 
antennae  of  the  larva)  in  the  last  stage,  that  I  have  not  the  least  doubt 
that  these  horns  are  the  cases  in  which  antennas  are  in  process  of 
formation.  Posteriorly  to  them  on  the  sternal  surface,  near  each 
other,  there  are  two  other  minute  doubly-curved  pointed  horns,  about 
"004  in  length,  directed  posteriorly ;  and  within  these  I  again  saw  a 
most  delicate  articulated  filiformed  organ  and  a  thicker  pedicle.  In 
an  excellent  drawing  by  Mr.  C.  S.  Bate,  of  the  larvae  of  a  Chthamalus 
(Balanus  punctatus  of  British  authors),  after  having  been  kept  alive 
and  moulted  once,  these  organs  are  distinctly  shown  as  articulated 
antennae  (without  a  case),  directed  forwards  :  hence,  before  the  first 
moult  in  Scalpellum  we  have  two  pairs  of  antennae  in  process  of 
formation.  Anteriorly  to  the  bases  of  these  smaller  antennae  is  seated 
the  heart-shaped  eye  (as  I  believe  it  to  be),  "001  of  an  inch  in  diameter, 
with  apparently  a  single  lens,  surrounded,  except  at  the  apex,  by  dark- 
reddish  pigment-cells.  In  some  cases,  as  in  some  species  of  Lepas, 
the  larvae,  when  first  excluded  from  the  egg,  have  not  an  eye,  or  a  very 
imperfect  one.  There  are  three  pairs  of  limbs,  seated  close  together 
in  a  longitudinal  line,  but  some  way  apart  in  a  transverse  direction. 
The  first  pair  always  consists  of  a  single  spinose  ramus ;  it  is  not 
articulated  in  Scalpellum,  but  is  multi-articulate  in  some  genera ;  it  is 
directed  forwards.  The  other  two  pairs  have  each  two  rami, 
supported  on  a  common  haunch  or  pedicle  ;  in  both  pairs  the  longer 
ramus  is  multi-articulate,  and  the  shorter  ramus  is  without  articula- 
tions, or  with  only  traces  of  them ;  the  longer  spines  borne  on  these 
limbs  (at  least  in  Scalpellum  and  Chthamalus)  are  finely  plumose. 
The  abdomen  terminates  a  little  beyond  the  posterior  end  of  the 
carapace  in  a  slightly  upturned  horny  point.  A  short  distance 
anteriorly  to  this  point,  a  strong  spinose  forked  projection  depends 
from  the  abdominal  surface.  Messrs.  V.  Thompson,  Goodsir,  and 
Bate  have  kept  alive  for  several  days  the  larvae  of  Lepas,  Conchoderma, 
Balanus,  Verruca,  and  Chthamalus,  and  have  described  the  changes 
which  supervene  between  the  first  and  third  exuviations.  The  most 
conspicuous  new  character  is  the  great  elongation  of  the  posterior 
point  of  the  carapace  into  an  almost  filiform  spinose  point  in  Lepas, 
Conchoderma,  Chthamalus,  and  Balanus,  but  not,  according  to 
Goodsir,  in  one  of  the  species  of  the  latter  genus.  The  posterior 
point  also  of  the  abdomen  becomes  developed  in  Balanus  (Goodsir) 
into  two  very  long  spear-like  processes,  serrated  on  their  outer  sides  ; 
in  Lepas  and  Conchoderma,  according  to  Thompson,  into  a  single 
tapering  spinose  projection ;  and  in  Chthamalus,  as  figured  by  Mr.  Bate, 
the  posterior  bifid  point,  as  well  as  the  depending  ventral  fork, 
increases  much  in  size.  Another  important  change,  which  has  been 
particularly  attended  to  by  Mr.  Bate,  is  the  appearance  of  spinose 
projections  and  spines  (some  of  which  are  thick,  curved,  and  strongly 
plumose  or  almost  pectinated  along  their  inner  sides)  on  the  pedicles 
and  lower  segments  of  the  shorter  rami  of  the  two  posterior  pairs 
of  limbs."  In  this  stage  of  the  growth  of  the  larva,  Mr.  Darwin 
found  the  mouth  in  Scalpellum  vulgare  seated  on  a  very  slight 
prominence  in  a  most  remarkable  situation,  namely,  in  a  central 
point  between  the  bases  of  the  three  pairs  of  legs.  Mr.  Darwin 
continues  : — "  I  traced  by  dissection  the  oesophagus  for  some  little 
way,  until  lost  in  the  cellular  and  oily  matter  filling  the  whole 
animal,  and  it  was  directed  anteriorly,  which  is  the  direction  that 
might  have  been  expected  from  the  course  followed  by  the  oesophagus 
in  the  larva  in  the  last  stage,  and  in  the  mature  Cirripede." 

The  larva,  in  its  second  stage  of  development,  is  known  only 
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from  a  single  specimen  described  and  figured  by  Burmeister  ('  Bei- 
triige  zur  Naturgeschichte  der  Rankenfiisser,'  s.  16).  In  its  general 
shape  and  compressed  form  it  seems  to  come  nearer  the  last  than 
the  first  stage.  It  has  only  three  pairs  of  legs,  situated  much  more 
posteriorly  on  the  body  than  in  the  first  stage,  and  all  directed 
posteriorly.  They  are  much  shorter  than  in  their  earlier  stages. 
They  are  undoubtedly  the  three  pairs  of  limbs  of  the  first  stage 
metamorphosed.  The  chief  development  of  the  larva  since  its  first 
stage  is  towards  its  anterior  end. 

In  the  last  stage  the  larvae  have  increased  many  times  in  size  since 
their  exclusion  from  the  egg.  They  are  now  much  compressed,  nearly 
of  the  shape  of  a  Cypris,  or  mussel-shell,  with  the  anterior  end  the 
thickest,  the  sternal  surface  nearly  or  quite  straight,  and  the  dorsal 
arched.  Almost  the  whole  of  what  is  externally  visible  consists  of  the 
carapace,  the  thorax  and  limbs  being  hidden  and  inclosed  by  its 
backward  prolongation,  and  even  at  the  anterior  end  of  the  animal 
the  narrow  sternal  surface  can  be  drawn  up,  so  as  to  be  likewise 
inclosed.  The  antenuse  are  large  and  conspicuous.  They  are  at  first 
well-furnished  with  muscles,  and  serve  as  organs  of  locomotion,  and 
apparently  as  feelers  ;  but  their  main  function  is  to  attach  the  larva, 
preparatory  to  its  final  metamorphosis  into  a  Cirripede.  The  disc  can 
adhere  even  to  so  smooth  a  surface  as  a  glass  tumbler.  The  attach- 
ment is  at  first  manifestly  voluntary,  but  soon  becomes  involuntary 
and  permanent.  Mr.  Darwin  makes  the  following  remarks  upon  the 
eyes  and  mouth  in  their  last  stage  : — • 

"  Eyes. — The  posterior  and  rounded  margins  of  the  basal  articu- 
lation of  the  above-described  prehensile  antennas  are  reflected  inwards, 
in  the  form  of  two  forked  horny  apodemes,  together  resembling  two 
letters  U  (J  close  together.  These  project  up  inside  the  animal  for  at 
least  one-third  of  its  thickness,  from  the  sternal  to  the  dorsal  surface. 
The  two  great  almost  spherical  eyes  in  Lepas  australis,  each  ^th  of  an  inch 
in  diameter,  are  attached  to  the  outer  arms,  thus,  •  U  U  in  the  posi- 
tion of  the  two  full  stops.  Hence  the  eyes  are  included  within  the  cara- 
pace. Each  eye  consists  of  eight  or  ten  lenses,  varying  in  diameter  in 
the  same  individual  from  j^th  to  ^th  0f  an  inch,  inclosed  in  a  common 
membranous  bag  or  cornea,  and  thus  attached  to  the  outer  apodemes. 
The  lenses  are  surrounded  half-way  up  by  a  layer  of  dark  pigment 
cells.  The  nerve  does  not  enter  the  bluntly-pointed  basal  end  of  the 
common  eye,  but  on  one  side  of  the  apodeme.  The  structure  here 
described  is  exactly  that  found,  according  to  Milne-Edwards,  in  cer- 
tain Crustacea.  In  specimens  just  attached,  in  which  no  absorption 
has  taken  place,  two  long  muscles  with  transverse  stria?  may  be  found 
attached  to  the  knobbed  tips  of  the  two  middle  arms  of  the  two  •  U  U  * 
and  running  up  to  the  antero-dorsal  surface  of  the  carapace,  where 
they  are  attached.  Other  muscles  (without  transverse  stria?)  are 
attached  round  the  bases  on  both  sides  of  both  forks.  The  action  of 
these  muscles  would  inevitably  move  the  eyes,  but  I  suspect  that  their 
function  may  be  to  draw  up  the  narrow  deeply-folded  sternal  surface, 
and  thus  cause  the  retraction  of  the  great  prehensile  antennae  within 
the  carapace. 

"  Mouth. — This  is  seated"  in  exactly  the  same  position  as  in  the 
mature  Cirripede,  on  a  prominence  fronting  the  thoracic  limbs,  and 
so  far  within  the  carapace  that  it  was  obviously  quite  unfitted  for 
the  seizure  of  prey ;  and  it  was  equally  obvious  that  the  limbs  were 
natatory,  and  incapable  of  carrying  food  to  the  mouth.  This  enigma 
was  at  once  explained  by  an  examination  of  the  mouth,  which  was 
found  to  be  in  a  rudimentary  condition,  and  absolutely  closed,  so  that 
there  would  be  no  use  in  prey  being  seized.  Underneath  this  slightly- 
prominent  and  closed  mouth  I  found  all  the  masticatory  organs  of  a 
Cirripede  in  an  immature  condition.  The  state  of  the  mouth  will  be 
at  once  understood  if  we  suppose  very  fluid  matter  to  be  poured  over 
the  protuberant  mouth  of  a  Cirripede,  so  as  to  run  a  little  way  down 
in  the  shape  of  internal  crests,  between  the  different  parts,  and  in  the 
shape  of  a  short,  shrivelled,  certainly  closed  tube,  a  little  way  (-008  of 
an  inch  in  L.  australis)  down  the  oesophagus.  Hence  the  larva,  in  this, 
its  last  stage,  cannot  eat.  It  may  be  called  a  locomotive  pupa ;  its 
whole  organisation  is  apparently  adapted  for  the  one  great  end  of 
finding  a  proper  site  for  its  attachment  and  final  metamorphosis."  In 
this  stage  the  thorax  is  much  compressed,  the  six  pairs  of  legs  are  all 
close  one  behind  the  other.  In  all  the  limbs  the  obliquely-truncated 
eummit  of  the  terminal  segment  of  the  inner  ramus  bears  three  very 
long  beautifully  plumose  spines ;  in  the  first  pair  the  summit  of  the 
outer  ramus  bears  four,  and  in  the  five  succeeding  pairs  six  similar 
spines.  The  abdomen  is  small,  and  consists  of  only  three  segments  : 
it  contains  only  the  rectum,  and  two  delicate  muscles  running  into 
two  appendages,  between  the  bases  of  which  the  anus  is  situated. 

Whilst  the  young  Lepas  is  closely  packed  within  the  larva,  the 
capitulum,  or  shell,  about  equals  the  length  of  the  peduncle.  Even  at 
this  early  period  the  muscles  of  the  peduncle  are  distinct.  The  com- 
pound eyes,  which  we  have  seen  are  attached  to  apodemes  springing 
from  the  sternal  surface  of  the  larval  carapace,  are  consequently  cast 
off  with  it.  Whilst  the  young  Cirripede  is  packed  within  the  larva, 
the  outer  integument  of  its  peduncle  necessarily  forms  a  deep  trans- 
verse fold  passing  over  the  eyes  and  apodemes.  This  determines  the 
position  and  origin  of  the  sac  in  the  young  Cirripede. 

"  The  larva,"  says  Mr.  Darwin,  "  fixes  itself  with  its  sternal  surface 

arallel  and  close  to  the  surface  of  attachment,  and  the  antenna? 

ecome  cemented  to  it :  if  the  Cirripede  after  its  metamorphosis  had 


remained  in  this  position,  the  cirri  could  not  have  been  exserted,  or 
only  against  the  surface  of  attachment ;  but  there  is  a  special  pro- 
vision that  the  young  Cirripede  shall  assume  its  proper  position  at 
right  angles  to  the  position  which  it  held  whilst  within  the  larva, 
namely,  with  its  posterior  end  upwards.  This  is  effected  in  a  singular 
manner  by  the  exuviation  of  the  great  compound  eyes,  which  we  have 
seen  are  fastened  to  the  outer  arms  of  the  double  •  (J  U  *  uke 
sternal  apodemes.  These,  together  with  the  eyes,  stretch  transversely 
across  and  internally  far  up  into  the  body  of  the  larva ;  and  as  the 
whole  has  to  be  rejected  or  moulted,  the  membrane  of  the  peduncle 
of  the  young  Cirripede  has  necessarily  to  be  formed  with  a  wide 
and  deep  inward  fold  extending  transversely  across  it ;  this,  when 
stretched  open  after  the  exuviation  of  the  larval  carapace  and 
apodemes,  necessarily  causes  the  sternal  side  of  the  peduncle  to  be 
longer  than  the  dorsal,  and  as  a  consequence  gives  to  the  yoimg 
Cirripede  its  normal  position,  at  right  angles  to  that  of  the  larva  when 
first  attached." 

That  the  homologies  of  the  larva  of  the  Cirripedes  are  with 
the  Crustacea  has  before  been  pointed  out.  Mr.  Darwin  says  : — "  In 
Crustacea,  according  to  the  ordinary  view,  there  are  twenty-one  seg- 
ments ;  of  these  I  can  recognise  in  the  Cirripede,  on  evidence  as  good 
aa  can  generally  be  obtained,  all  with  the  exception  of  tho  four 
terminal  abdominal  segments ;  these  do  not  occur  in  any  species 
known  to  me  in  any  stage  of  its  development.  If  that  part  of  the  larva, 
in  front  of  the  mouth,  bearing  the  eyes,  the  prehensile  antenna?,  and 
in  an  earlier  stage  another  pair  of  antenna?,  be  formed,  as  is  admitted 
in  all  other  Crustacea,  of  three  segments,  then  beyond  a  doubt,  from 
the  absolute  correspondence  of  every  part,  and  even  every  coloured 
mark,  the  peduncle  of  the  Lepadidce  is  likewise  thus  formed.  The 
peduncle  being  filled  by  the  branching  ovarian  tubes  is  no  objection 
to  this  view,  for  I  am  informed,  on  the  high  authority  of  Mr.  J.  D. 
Dana,  that  this  is  the  case  with  the  cephalo-thorax  in  some  true 
Crustaceans ;  for  instance,  in  Sapphirina.  To  proceed  : — the  mouth, 
formed  of  mandibles,  maxilla?,  and  outer  maxilla?,  corresponds  with 
the  fourth,  fifth,  and  sixth  segments  of  the  archetype  Crustacean. 
Posteriorly  to  the  mouth  we  come,  in  the  larva,  to  a  rather  wide 
interspace,  without  any  apparent  articulation  or  organ ;  and  then  to 
the  thorax,  formed  of  six  segments,  bearing  the  six  pairs  of  limbs,  of 
which  the  first  pair  differs  slightly  from  the  others.  The  thorax  ia 
succeeded  by  three  small  segments  differently  shaped,  with  the 
posterior  one  alone  bearing  appendages.  These  segments  I  cannot 
doubt,  from  their  appearance  alone,  and  from  their  apparent  function 
of  steering  the  body,  are  abdominal  segments.  If  this  latter  view  be 
correct,  the  thoracic  segments  are  the  six  posterior  ones  of  the  normal 
seven  segments ;  and  there  must  be  two  segments  missing  between  the 
outer  maxilla?  and  the  first  thoracic  pair  of  legs,  which  latter,  on  this 
view,  springs  from  the  ninth  segment.  Now,  in  a  very  singular 
Cirripede  named  Proteolepas,  the  two  missing  segments  are  present, 
the  mouth  being  actually  succeeded  by  eight  segments,  and  these 
by  the  three  usual  abdominal  segments,  every  segment  in  the  body 
being  as  distinct  aa  in  an  Annelide ;  hence  in  Proteolepas,  adding  the 
three  segments  for  the  mouth  and  three  for  the  carapace,  we  have 
altogether  seventeen  segments,  which,  as  I  have  stated,  is  the  full 


Fig.  1.  A  Stomapod  Crustacean  (Leticifer,  V.Thompson, 
Fig.  2.  A  species  of  Lepas. 

number  ever  observed  in  any  Cirripede ;  the  four  missing  ones  being 
abdominal,  and  I  presume  the  four  terminal  segments.  That  the 
cavity  in  which  the  thorax  is  lodged  in  the  larva,  and  therefore  in 
the  mature  Cirripede,  is  simply  formed  by  the  backward  production 
of  the  carapace,  does  not  require  any  discussion.  The  valves  have 
no  homological  signification." 

The  preceding  wood-cut,  copied  from  Darwin's  work,  will  make 
these  homologies  clear.  The  upper  figure  is  a  Stomapod  Crus- 
tacean (Leucifer,  V.  Thompson),  and  the  abdomen,  which  becomes 
rudimentary  in  Cirripedes,  is  given  in  faint  lines.  The  lower  figure 
is  a  mature  Lepas  with  the  antenna?  and  eyes  which  are  actually 
present  in  the  larva,  retained  and  supposed  to  have  gone  on  growing. 
All  that  is  seen  of  a  Cirripede,  whether  pedunculated  or  sessile,  ia 
the  three  anterior  segments  of  the  head  of  a  Crustacean,  with  its 
anterior  end  permanently  cemented  to  a  surface  of  attachment,  and 
with  its  posterior  end  projecting  vertically  from  it. 
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For  the  observation  of  the  means  by  which  these  animals  attach 
themselves  after  leading  a  free  life  we  are  also  indebted  to  Mr.  Dar- 
win. In  the  larva,  two  ducts,  called  cement-dncts,  can  be  traced  from 
within  the  discs  of  the  antenna:  to  the  anterior  or  lower  ends  of  the 
two  gut-formed  bodies,  which  are  the  incipient  ovaries.  These  ducts 
are  filled  with  an  opaque  cellular  matter  in  the  larva.  In  the  mature 
Cirripedes,  they  can  be  followed  in  a  slightly  sinuons  course  along  the 
muscles  on  each  side  within  the  peduncle,  till  they  expand  into  two 
small  organs,  which  Mr.  Darwin  calls  cement-glands.  These  glands 
contain  a  strongly  coherent  pulpy  opaque  cellular  mass,  like  that  in 
the  cement-ducts ;  but  in  some  instances  this  cellular  mass  becomes 
converted,  within  either  the  ducts  or  gland,  or  within  both,  into  a 
transparent  tough  yellow  cement.  Tubes  are  seen  running  into  these 
glands,  containing  ova  in  every  stage  of  development.  From  obser- 
vations made  on  many  species  of  Cirripedes,  Mr.  Darwin  concludes 
that  the  gland  itself  is  part  of  an  ovarian  tube  specially  modified  ;  and 
further  that  the  cellular  matter,  which  in  the  ovarian  tubes  serves  for 
the  development  of  the  ova,  is,  by  the  special  action  of  the  walls  of 
the  gland,  changed  into  the  opaque  cellular  matter  in  the  ducts,  and 
this  again  subsequently  into  that  tissue  or  substance  which  cements 
the  Cirripede  to  its  surface  of  attachment.  As  the  individuals  grow 
and  increase  in  size,  so  do  the  glands  and  cement-ducts ;  but  it  often 
happens  that  when  a  specimen  is  immoveably  attached,  the  cement- 
apparatus  ceases  to  act,  and  the  cellular  contents  of  the  duct  become 
converted  into  a  thread  of  transparent  cement.  The  cement  removed 
from  the  outside  of  a  Cirripede  consists  of  a  thin  layer  of  very  tough 
bright-brown  transparent  laminated  substance,  exhibiting  no  structure 
under  the  microscope.  Its  chemical  reactions  are  those  of  Chitine.  In 
the  larva,  the  cement  always  escapes  through  the  prehensile  antennae, 
and  in  most  instances  it  continues  to  do  this  throughout  the  life  of 
the  animal.  There  are  however  exceptions,  and  in  Scalpcllum  vulgar  c, 
and  probably  others  which  live  attached  to  coral,  the  cement  soon 
ceases  to  debouch  from  the  antennae,  but  instead  bursts  through  a 
row  of  orifices  on  the  rostral  margin  of  the  peduncle,  by  which  means 
this  margin  is  symmetrically  fastened  down  to  the  delicate  horny 
branches  of  the  zoophyte. 

The  external  shell,  which  misled  early  observers,  and  induced  them 
to  place  the  Cirripedes  among  the  Mollusca,  is  called,  in  the  Lepadidce, 
the  Capitulum.  It  is  usually  much  flattened,  but  sometimes  broadly 
oval  in  section.  It  is  generally  formed  of  five  or  more  valves,  connected 
together  by  very  narrow  or  broad  strips  of  membrane.  When  the  valves 
are  numerous,  and  they  sometimes  exceed  a  hundred  in  number,  they 
are  arranged  in  whorls,  with  each  valve  generally  so  placed  as  to  cover 
the  interval  between  the  two  valves  above.  The  upper  pair  of  valves,  the 
peduncle  being  beneath,  are  called  by  Mr.  Darwin  the  terga  ;  the  pair 
below  it,  on  the  same  side,  the  scuta.  The  upper  mesial  valve  opposed 
to  the  two  terga  is  the  carina,  and  below  this  the  subcarina;  and  on  the 
opposite  side  again  the  rostrum.  Below  this  is  sometimes  a  subrostrum. 
Of  all  the  valves  the  scuta  are  the  most  permanent ;  then  come  the  terga, 
and  then  the  carina.  The  others  occur  only  occasionally.  The  shell  is 
generally  white,  occasionally  reddish  or  purple  ;  exteriorly  the  valves 
are  covered  by  more  or  less  persistent,  generally  yellow,  strong  mem- 
brane. The  scuta  and  terga  are  always  considerably  larger  than  the 
other  valves.  The  adductor  muscle  is  always  attached  to  a  point  not 
far  from  the  middle  of  each  scutum,  which  generally  has  a  pit  for  its 
attachment.  The  valves  are  either  placed  close  together  or  at  some  dis- 
tance. The  membrane  connecting  the  valves,  where  they  do  not  touch, 
is  like  that  forming  the  peduncle,  and  is  sometimes  coloured  brilliantly 
crimson-red ;  generally  it  is  bluish-gray.  Within  the  capitulum  is 
the  sac,  which,  together  with  the  upper  internal  part  of  the  peduncle, 
incloses  the  animal's  body. 

The  Peduncle  varies  in  length  in  different  species,  and  even  in  the 
same  species,  according  to  the  situation  occupied  by  the  individual. 
It  is  usually  flattened,  but  sometimes  quite  cylindrical.  It  is  com- 
posed of  very  strong  generally  thick  transparent  membrane,  rarely 
coloured  reddish,  and  often  penetrated  by  numerous  tubuli.  The 
peduncle  is  lined  within  by  thin  layers  of  muscles,  longitudinal, 
transverse,  and  oblique,  all  destitute  of  the  transverse  striae  charac- 
teristic of  voluntary  muscles.  They  run  from  the  bottom  of  the 
peduncle  to  the  base  of  the  capitulum,  as  in  Lepas,  or  half  way  up  it,  as 
in  Conchoderma.  The  gentle  swaying  to  and  fro  movements  and  the 
power  of  longitudinal  contraction  are  produced  by  these  muscles. 
The  interior  of  the  peduncle  is  filled  up  with  a  great  mass  of  branching 
ovarian  tubes. 

There  are  six  pairs  of  cirri.  The  five  posterior  pairs  are  seated  close 
to  each  other  and  equidistant ;  the  first  pair  is  generally  seated  at  a 
little  distance  and  sometimes  at  a  considerable  distance  from  the 
second  pair.  The  first  pair  is  shortest ;  the  others,  proceeding  back- 
wards,, increase  gradually  in  length.  The  number  of  segments  in  the 
posterior  cirri  is  very  great.  The  cirri  are  covered  with  spines.  Most 
of  the  genera  have  caudal  appendages. 

The  alimentary  canal  consists  of  an  oesophagus,  a  stomach,  and 
rectum.  The  oesophagus  is  of  considerable  length ;  ii  is  formed  of 
strong  transparent  much-folded  membrane,  continuous  with  the  outer 
integuments,  and  moulted  with  them.  At  its  lower  end  it  expands 
into  a.  bell  with  the  edges  reflexed.  This  bell  lies  within  the  stomach, 
and  keeps  the  upper  broad  end  expanded.  The  stomach  lies  in  a 
much-curved  almost  doubled  course,  and  is  often  a  little  constricted 


where  most  bent.  It  is  broadest  at  the  upper  end.  The  stomach 
is  coated  by  small  opaque  pulpy  slightly  arborescent  glands, 
believed  to  be  hepatic.  The  rectum  varies  in  length,  extending 
inwards  from  the  anus  to  between  the  bases  of  the  second  and  fifth 
pair  of  cirri.  It  is  narrow,  and  formed  of  much-folded  transparent 
membrane.  Within  the  stomach  there  can  generally  be  seen,  accord- 
ing to  the  period  of  digestion,  a  thin  yet  strong  perfectly  transparent 
epithelial  membrane,  not  exhibiting  under  the  microscope  any  struc- 
ture. It  enters  the  branching  caeca,  and  extends  from  the  edge  of  the 
bell  of  the  oesophagus  to  the  commencement  of  the  closed  rectum.  It 
was  this  membrane  which  was  supposed  by  M.  Martin-Saint-Ange  to 
be  a  distinct  organ,  like  the  closed  tube  of  certain  Annelidce. 

The  circulatory  system  is  not  highly  developed.  No  heart  has  been 
discovered.  The  whole  body  is  permeated  by  channels  which  have  no 
proper  coat. 

In  most  genera  of  the  Lepadidce  the  nervous  system  consists  of  six 
main  ganglia,  namely,  the  supra-oesophageal  and  five  thoracic  ganglia. 
Of  these  the  first  thoracic  or  infra-cesophageal  ganglion  is  considerably 
the  largest  and  most  massive.  It  is  squarish,  or  oval,  or  heart-shaped ;  it 
presents  no  trace  of  being  formed  of  two  lateral  ganglia.  Two  great 
nerves  spring  from  its  under  side,  and  run  straight  down  amongst  the 
viscera.  These  nerves  are  about  as  large  as  those  forming  the  collar 
and  those  running  to  the  second  ganglion  ;  hence  six  great  nerves 
meet  here,  two  in  front,  two  behind,  and  two  on  the  under  side. 
Nerves  are  given  off  from  the  remaining  ganglia  to  the  cirri  and  other 
organs.  The  muscles  of  the  capitulum  are  supplied  from  the  supra- 
oesophageal  ganglion. 


Diagram  of  the  anterior  portion  of  the  nervous  system  in  Lcpas  fascicularis. 
A,  first  thoracic  or  infra-cesophageal  ganglion ;  B,  second  thoracic  ganglion  ; 
C,  third  thoracic  ganglion  ;  D,  supra-oesophageal  ganglion ;  E,  the  two 
ophthalmic  ganglia  j  F,  double  eye  ;  a,  nerve  going  to  first  cirrhus ;  b,  to  the 
muscles  below  the  first  cirrhus ;  c,  to  the  second  cirrhus ;  d,  to  the  third ; 
e,  nerves  running  to  the  ovaria;  /,  double  nerves  supplying  the  sac  and 
peduncle. 

Nerves  proceed  from  the  supra-ccsophageal  to  the  double  eye  ot 
Lcpas  fascicularis.  The  idea  that  the  whole  peduncle  and  capitulum 
consists  of  the  first  three  segments  of  the  head  is  beautifully  sup- 
ported by  the  structure  of  the  nervous  system,  in  which  these  parts 
are  seen  to  be  supplied  with  nerves  exclusively  from  the  supra- 
cesophageal  ganglion.  In  ordinary  Crustacea;  the  supra-oesophageal 
ganglion  sends  nerves  to  the  eyes  and  the  two  pairs  of  antennae 
corresponding  to  the  first  three  segments  of  the  body. 

The  reproductive  system  of  the  Cirripedes  has  excited  much  interest 
from  the  results  of  the  researches  of  Mr.  Darwin.  All  the  Cirripedes, 
with  few  exceptions,  are  bi-sexual,-"f>ut  Mr.  Darwin  has  found  that  the 
masculine  power  of  certain  hermaphrodite  species  of  Ibla  and  Seal- 
pellum  is  rendered  more  efficient  by  certain  parasitic  males,  which, 
from  then-  not  pairing,  as  in  all  hitherto  known  cases,  with  females, 
but  with  hermaphrodites,  Mr.  Darwin  designates  Complemental 
Males.  The  ordinary  male  organs  consist  of  pear-  or  finger-shaped 
bodies  of  a  leaden  colour,  which  coat  the  stomach,  enter  the  pedicles, 
and  even  the  basal  segments  of  the  rami  of  the  cirri,  and  in  some 
genera  occupy  certain  swellings  on  the  thorax  and  prosoma.  _ 

With  regard  to  the  ovaria,  M.  Martin-Saint-Ange  has  described  how 
the  peduncle  is  gorged  with  an  inextricable  mass  of  branching  ovarian 
tubes  filled  with  granular  matter  and  immature  ova.  The  ova  when 
excluded  remain  in  the  sac  of  the  animal  until  the  larvae  are  hatched. 
They  are  very  numerous,  and  generally  form  two  concave  nearly 
circular  leaves,  called  by  Darwin  Ovigerous  Lamellae.  The  ova  lie  m  a 
layer,  from  two  to  four  deep,  and  all  are  held  together  by  a  most 
delicate  transparent  membrane,  which  separately  enfolds  each  ovum. 
This  membrane  is  often  thicker  and  stronger  round  the  margins  of 
the  lamellae,  where  they  are  united  in  a  peculiar  manner,  presently  to 
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be  described,  to  a  fold  of  skin  on  each  side  of  the  sac  ;  these  two 
folds  Darwin  calls  the  Oyigerous  Frsena.  As  the  lamella?  are  formed 
without  organic  union  with  the  parent  they  would  be  liable  to  be 
washed  out  of  the  widely-opened  sac  of  the  Lepadidce  if  they  had 
not  been  specially  attached  to  the  frsena. 

The  complemental  males,  to  which  we  have  before  alluded,  occur 
in  the  genera  Ihla,  Scalpellum,  Alcippe,  and  Cryptophialus  ;  and  these 
males  are  permanently  attached  to  the  females.  In  Ibla  the  male  is 
attached  within  the  sac  of  the  female  ;  it  has  a  well-organised  mouth 
supported  on  a  peduncle,  but  with  only  a  rudiment  of  the  thorax,  and 
with  only  two  pairs  of  aborted  cirri.  In  Scalpellum  the  males  differ 
in  the  different  species  remarkably  in  structure  :  in  some  of  the 
species  they  are  not  very  unlike  ordinary  Pedunculated  Cirripedes, 
and  are  attached  between  the  scuta  of  the  females  ;  in  other  species 
the  males  are  very  rudimental,  extremely  minute,  and  would  never 
without  close  examination  have  been  thought  to  have  even  belonged 
to  the  class  Cirripedia.  These  males  consist  of  a  sac,  with  rudiments  of 
four  valves,  inclosing  a  singularly  modified  thorax,  with  only  four  pairs 
of  appendages  (which  cannot  be  called  cirri) ;  they  are  entirely  destitute 
of  a  mouth  or  stomach.  The  males  of  Cryptophialus  and  Alcippe  are 
even  more  rudimentary  than  those  of  the  above  species  of  Scalpellum  : 
they  are  reduced  to  au  outer  envelope  (homologous  with  the  carapace 
of  ordinary  Crustacea),'  to  a  single  eye,  the  testis,  vesicula  seminalis, 
and  a  wonderfully  elongated  probosciformed  male  organ.  Hence 
there  is  no  mouth,  no  stomach,  no  thorax,  no  abdomen,  and  no 
appendages  or  cirri.  It  may  be  doubted  whether  in  the  whole  animal 
kingdom  there  exists  a  creature  in  a  more  rudimentary  condition 
than  these  males.  As  they  do  not  possess  a  mouth  or  stomach  they 
are  necessarily  shcrt-lived.  The  pupa  fixes  itself  on  the  female, 
becomes  cemented  to  her,  \indergoes  its  metamorphosis,  and  becomes 
a  male  Cirripede ;  the  spermatozoa  become  developed  and  are 
discharged ;  the  male  dies,  decays,  and  generally  drops  off,  and  is 
succeeded,  when  the  ova  in  the  female  are  next  ready  to  be 
impregnated,  by  one  or  more  fresh  males.  Owing  apparently  to  the 
small  size  of  the  males,  there  is  generally  more  than  one  attached  to 
the  female  at  the  same  time  ;  and  in  the  case^of  Alcippe  lampas 
Mr.  Darwin  found  no  less  than  thirteen  of  these  singular  parasitic 
and  rudimentary  males  attached  to  a  single  female  ! 

Remarkable  as  is  the  occurrence  of  the  above  male  parasites  on  the 
females,  it  is  a  far  more  singular  fact,  that  in  some  of  the  species  of 
Ibla  and  Scalpellum,  the  males  are  attached,  not  on  females,  but  on 
hermaphrodites  ;  and  hence  they  have  been  called  by  Mr.  Darwin 
Complemental  Males,  inasmuch  as  they  are  complementary  to  the 
male  organs  of  the  hermaphrodite.  Mr.  Darwin,  in  his  work  on 
the  Cirripedia  (p.  281),  published  by  the  Ray  Society,  enters  at 
length  on  the  evidence  in  support  of  this  view,  and  he  believes  the 
fauts  cannot  be  controverted,  (p.  214.)  "Although  the  existence  of 
hermaphrodites  and  males  within  the  limits  of  the  same  species  is  a 
new  fact  among3t  animals,  it  is  far  from  rare  in  the  vegetable  king- 
dom :  in  such  cases  the  male  flowers  are  sometimes  in  a  rudimentary 
condition  compared  to  the  hermaphrodite  flowers,  exactly  in  the  same 
manner  as  are  the  males  of  Ibla  and  Scalpellum.  If  the  final  cause  of 
the  existence  of  these  Complemental  Males  be  asked,  no  certain  answer 
can  be  given ;  the  vesiculre  seminales  in  the  hermaphrodite  of  Ibla 
quadrivalvis,  and  in  some  species  of  Scalpellum,  appeared  to  be  of 
small  diameter ;  but  on  the  other  hand  the  ova  to  be  impregnated 
are  fewer  than  in  most  Cirripedes.  No  explanation  can  be  given  of 
the  much  simpler  case  of  the  mere  separation  of  the  sexes  in  the 
four  genera  before  enumerated  ;  nor  can  any  explanation  be  given  of 
the  much  more  varied  arrangement  of  the  parts  of  fructification  in 
plants  of  the  Linnean  class  Polygamia." 

The  following  woodcuts  will  give  an  idea  of  the  structures  above 
described,  more  especially  in  accordance  with  the  views  of  Martin- 
Saint- Ange  : — 

Fig.  1.  Anatife  jaune  sans  coquille  (Cuvier,  A lepas  ? )  :  A,  a  gelatinous 
production,  the  cement,  which  serves  to  fix  the  peduncle  ;  B,  the 
first  membrane  of  the  peduncle  ;  B'  a  small  Cirripede,  of  the  natural 
fcize  developed  upon  the  peduncle  of  the  parent ;  C,  the  capitulum, 
which  contains  the  body  of  the  animal ;  D,  the  fissure  of  the  capitu- 
lum from  which  issue  the  feet  or  cirri  F.  The  point  E  indicates  the 
termination  of  the  peduncle,  and  the  place  where  the  eggs  stop  ;  G, 
the  eggs  arrived  within  the  sac.  Fig.  2.  The  same  letters  refer  to 
the  same  parts  as  in  Jig.  1 ;  H,  the  pedicles  of  the  cirri,  which  sustain 
the  rami,  F.  At  the  base  of  the  feet  (H)  are  four  branchia; ;  and 
between  these  feet  and  those  placed  on  the  other  side  is  seen  the 
recurved  tube  which  serves  to  convey  the  seminal  liquor  to  the 
ova  within  the  sac.  Fig.  3.  The  same  Cirripede,  from  which  the 
half  of  the  first  envelope  has  been  taken  so  as  to  expose  the  interior. 
The  peduncle  contains  a  second  cylinder  terminated  in  a  cul-de-sac 
by  its  inferior  extremity,  and  covered  at  the  other  by  a  very  deli- 
cate membrane ;  the  longitudinal  and  transverse  muscular  fibres  may 
be  observed  ;  e,  e,  indicate  the  canal  which,  according  to  Saint- Ange, 
carries  the  eggs  of  the  peduncle  within  the  sac ;  b,  that  which  serves 
as  a  nourishing  vessel  to  the  peduncle  and  the  eggs  ;  g,  g,  the  mem- 
brane of  the  sac  which  intercepts  all  direct  communication  between 
the  peduncle  and  the  cavity  of  the  sac.  J  represents  the  body  of 
th*  Cirripede  inclosed  in  its  proper  envelope.  Fig.  4.  The  same  situa- 
tion as  the  last,  representing  all  the  membranes  which  envelop  the  | 
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body  of  the  Cirripede ;  B,  B,  the  muscular  cylindrical  pipe  open,  in 
which  the  egga  are  seen ;  e,  e,  the  course  of  the  ovarian  tubes  in  the 
thickness  of  the  second  envelope ;  g,g,g,  the  envelope  opened  and  turned 
back ;  J,  J,  J,  the  proper  membrane  of  the  body  of  the  animal ;  it  is 
with  this  cavity  that  the  canal  b  communicates,  and  it  is  between  this 
proper  membrane  and  that  of  the  second  envelope  g,  g,  g,  that  the  eggs 
are  found  :  whence  it  results  that  the  cavity  of  the  mantle  has  no  com- 
munication with  the  peduncle,  except  by  means  of  the  oviduct  e. 

Fig.  5.  Side  view  of  the  common  Duck  Barnacle  (Lepas  anatifi.ru) 
taken  out  of  the  shell,  enveloped  in  its  proper  membrane,  under 
which  is  found  the  salivary  ( ? )  vesicle  ;  V,  the  cervical  ganglion  ; 
v,  the  nerve  which  is  given  off  from  the  brain  to  go  to  the  muscles  of 
the  skin  ;  J,  the  two  levator  muscles  of  the  upper  lip ;  K  K,  branchiae  ; 
h,  a  horny  tubercle  which  is  formed  on  each  side  of  the  orifice  of 
the  vent ;  U',  the  extremity  of  the  tube,  bearded  with  fine  hairs. 
Fig.  6.  Anterior  view  of  the  same,  showing  the  truly  articulated 
disposition  of  the  body,  each  ring  of  which  corresponds  to  a  pair  of 
feet ;  S,  the  adductor  muscle  of  the  valves  ;  U',  the  articulated  tube 
which  contains  the  spermatic  canal.  Fig.  7.  The  intestinal  canal  of 
the  same  species ;  D,  the  mouth  seen  from  the  side  ;  d,  the  oesophagus ; 
d',  the  stomach ;  d",  the  peduncle  which  makes  this  organ  communicate 
with  a  species  of  caecum,  d'",  of  the  same  structure  and  form  as  the 
stomach  ;  T,  the  intestinal  canal,  offering  two  natural  curvatures ;  h, 
orifice  of  the  rectum  ;  U  U,  vesiculae  seminales,  uniting  in  a  single 
canal  very  delicate,  and  terminated  at  U'  by  a  small  orifice.  Fig.  8. 
Disposition  of  the  nervous  system  :  1.  The  first  oesophageal  ganglion, 
called  the  brain  :  from  these  united  ganglions  spring  the  branches  v, 
v',  v",  destined  for  all  the  muscles  of  the  dorsal  part,  and  two 
extremely  delicate  threads  which  go  on  each  side,  the  first  to  the 
salivary  vesicle  V,  the  second  to  a  new  ganglion  Z ;  2.  The  second 
ganglion,  sending  two  nervous  branches  to  each  jaw-foot  F,  and  small 
branches  to  the  oesophagus;  3,  4,  5,  6  correspond  to  the  other 
ganglions;  C  furnishes  the  two  last  pairs  of  feet.  It  is  from  the 
branches  which  go  to  the  last  feet,  and  not  from  the  ganglions  them- 
selves, that  the  two  threads  y  and  g',  which  go  to  the  extremity,  U', 
of  the  tube  are  detached.  The  point  x  corresponds  to  the  centre  of 
the  oesophagus  which  has  been  removed. 

The  process  of  exuviation  takes  place  in  the  Cirripedia.  Mr.  Darwin 
says,  "  In  the  Lepadidce,  with  the  exception  of  the  genus  Lithotrya, 
in  which  the  calcareous  scales  on  the  peduncle  together  with  the 
membrane  connecting  them  is  cast  off,  neither  the  valves  nor  the 
membrane  uniting  them,  nor  that  forming  the  peduncle  with  its  scales, 
are  moulted ;  but  the  surface  gradually  disintegrates,  and  is  removed, 
perhaps  sometimes  in  flakes ;  whilst  new,  and  larger  layers  are  formed 
beneath.  In  most  Sessile  Cirripedesthe  outsidemembraneconnectingthe 
operculum  and  shell  is  regularly  moulted.  The  delicate  tunic  lining 
the  sac  and  the  integuments  of  the  whole  body  are  periodically  shed. 
"With  these  integuments,  the  membrane  lining  the  oesophagus,  the 
rectum,  the  deep  olfactory  pouches,  and  the  horny  apodemes  of  the 
maxillae  are  all  moulted  together.  The  new  spines  on  the  cirri  are 
formed  within  the  old  ones. 

"  All  Cirripedia  grow  rapidly ;  the  yawl  of  H.  M.  S.  Beagle  was 
lowered  into  the  water  at  the  Galapagos  Archipelago  on  the  loth  of 
September,  and  after  an  interval  of  exactly  thirty-three  days  was 
hauled  in  again.  I  found  on  her  bottom  a  specimen  of  Conchoderma 
virgata  with  the  capitulum  and  peduncle,  each  half  an  inch  in  length 
and  the  former  5'3  ths  in  width ;  this  is  half  the  size  of  the  largest 
specimen  I  have  seen  of  this  species.  Several  other  individuals,  not 
half  the  size  of  the  above,  contained  numerous  ova  in  their  lamella:, 
ready  to  burst  forth.  Supposing  that  the  larvae  of  the  largest  specimen 
became  attached  the  first  day  the  boat  was  put  into  the  water,  we  have 
the  metamorphosis,  an  increase  of  length  from  about  '05  of  a  inch,  the 
size  of  the  larva,  to  a  whole  inch,  and  the  laying  of  probably  several 
sets  of  eggs,  all  effected  in  thirty -three  days.  From  this  rapid  growth 
repeated  exuviations  must  be  requisite.  Mr.  W.  Thompson,  of  Belfast, 
kept  twenty  specimens  of  Bcdanus  balanoides,  a  form  of  much  slower 
growth,  alive,  and  on  the  twelfth  day  he  found  the  twenty-first  integu- 
ment, showing  that  all  had  moulted  once,  and  one  individual  twice 
within  this  period.  I  may  here  add  that  the  Pedunculated  Cirripedes 
never  attain  so  large  a  btdk  as  the  Sessile.  Lepas  anatifera  is  some- 
times 16  inches  in  length,  but  of  this  the  far  greater  portion  consists 
of  the  peduncle.  Pollicipcs  mitella  is  the  most  massive  kind  ;  I  have 
seen  a  specimen  with  a  capitulum  two-thirds  of  an  inch  in  width." 

The  Pedunculated  Cirripedes  extend  over  the  whole  world ;  and 
most  of  the  individual  species  have  large  ranges,  more  especially,  as 
might  have  been  expected,  those  attached  to  floating  objects.  Excepting 
these  latter,  the  greater  number  inhabit  the  warmer,  temperate,  and 
tropical  seas.  Of  those  attached  to  fixed  objects,  or  to  littoral  animals, 
it  is  rare  to  find  more  than  three  or  four  species  in  the  same  locality. 
On  the  shores  of  Europe  Mr.  Darwin  says  he  knows  of  only  three, 
namely,  Scalpellum,  Pollicipes,  and  Alepas.  At  Madeira  (owing  to  the 
admirable  researches  of  the  Rev.  R.  T.  Lowe)  two  Pcecilasmas,  a 
Dichclaspis,  and  an  Oxynaspis  are  known.  In  New  Zealand  there  are 
two  Pollicipes  and  an  Alepas,  and  perhaps  a  fourth  form.  From  the 
Philippine  Archipelago,  in  the  great  collection  made  by  Mr.  Cuming, 
there  are  a  Pcccilasma,  an  Ibla,  a,  Scalpellum,  Pollicipes,  and  Lithotrya. 
Of  all  the  Lepadidie  nearly  half  are  attached  to  floating  objects  or  to 
animals  which  are  able  to  change  their  position  ;  the  other  half  are 


generally  attached  to  fixed  organic  or  inorganic  bodies,  and  more 
frequently  to  the  former  than  to  the  latter.  Most  of  the  species  of 
Scalpellum.  are  inhabitants  of  deep  water ;  on  the  other  hand  most  of 
Pollicipes,  of  Ibla,  and  of  Lithotrya  are  littoral  forms.  The  species  of 
Lithotrya  have  the  power  of  excavating  burrows  in  calcareous  rocks, 
shells,  and  corals  ;  and  the  singular  manner  in  which  this  is  effected 
is  described  in  Mr.  Darwin's  work.  Anelasma  has  its  sub-globular 
peduncle  deeply  imbedded  in  the  flesh  of  northern  sharks,  and 
instances  have  occurred  of  the  basal  end  of  the  peduncle  of  Concho- 
derma awitaheing  sunk  into  the  skin  of  Cetacca;  in  the  same  way  the 
point  of  the  peduncle  in  the  male  of  Ibla  is  generally  deeply  embedded 
in  the  sac  of  the  female.  In  all  these  cases  the  cementing  sub- 
stance affects  and  injures  the  corium  or  true  skin  of  the  animal  on 
which  the  creature  is  parasitic,  while  the  surrounding  parts  being 
not  injured  continue  to  grow  upwards,  thus  causing  the  partial 
embedment  of  the  Cirripede.  In  the  case  of  Anelasma,  we  have 
growth  at  the  end  of  the  peduncle,  and  consequently  downward 
pressure,  and  this  may  possibly  cause  absorption  to  take  place  in  the 
skin  of  the  shark  at  the  spot  pressed  on. 

Arrangement  of  the  Family.  * 
Class,  Crustacea  ;  Sub-Class,  Cirripedia. 
Crustacea  attached  by  the  anterior  end  of  the  head  by  cement, 
proceeding  from  a  modified  portion  of  the  ovaria  :  archetype  composed 
of  17  segments,  with  the  first  three  of  large  size,  and  almost  always 
developed  into  a  carapace  not  wholly  exuviated,  and  capable  of 
various  movements  ;  antennas  none  ;  eyes  rudimentary  ;  mouth 
prominent,  formed  by  the  partial  confluence  of  the  labrum,  palpi, 
mandibles,  and  two  pairs  of  maxilla?.  Thorax  attached  to  the  inter- 
nal sternal  surface  of  the  carapace,  generally  bearing  six  pairs  of 
captorial,  biramous,  multi-articulated  limbs.  Abdomen  generally 
rudimentary.  Branchiae,  when  present,  attached  to  the  under  sides 
of  the  carapace.  Bisexual ;  when  unisexual,  males  parasitic  on  the 
female  ;  male  organ  single,  generally  probosciformed,  seated  at  the 
posterior  end  of  the  abdomen.  Oviducts  none.  Metamorphosis  complex. 

Order  I.  Thoracica.f 
Cirripedia  having  a  carapace  consisting  either  of  a  capitulum  on  a 
peduncle,  or  of  an  operculated  shell  with  a  basis.  Body  formed  of  six 
thoracic  segments,  generally  furnished  with  six  pairs  of  cirri.  Abdo- 
men rudimentary,  but  often  bearing  caudal  appendages.  Mouth  witli 
the  labrum  not  capable  of  independent  movements.  Larva  firstly 
uniocular,  with  three  pairs  of  legs  ;  lastly,  binocular,  with  six  pairs  of 
thoracic  legs. 

Family  1. — Balanidce. 

Cirripedia  without  a  peduncle ;  scuta  and  terga  furnished  with 
depressor  muscles ;  other  valves  united  immovably  together. 

This  family  was  well  known  to  the  ancients.  The  genera  seem  to 
have  been  all  confounded  under  the  name  of  B6.ka.vos  (Balanus)  by  the 
Greeks.  (Aristotle,  '  Hist.  Anim.,'  book  iv.  ch.  8,  and  book  v.  ch.  15.) 
Athenteus  mentions  them  more  than  once ;  and  ('  Deipnos,'  book  iii. 
ch.  11,  p.  88)  speaks  of  the  large  ones  with  approbation  as  an  article 
of  food.  They  are  the  Balani  of  the  Latins ;  nor  did  Lucullus  dis- 
dain them.  The  Chinese  eat  the  soft  parts  of  one  of  the  species 
(Bcdanus  tintinnabulum),  which  has  the  reputation  of  being  like  the 
flesh  of  the  lobster  when  cooked  ;  and  the  delicious  qualities  of  another 
species,  and  its  high  estimation  for  the  table,  are  referred  to  in  another 
place.  [Balanus.] 

Sub-Family. — Balanina;. 
Shell  with  the  rostrum  without  alee,  but  having  radii ;  the  lateral 
compartments  all  with  alas  on  one  side  and  radii  on  the  other; 
parietes  generally  either  porose  or  longitudinally  ribbed  on  their  inner 
surfaces. 

Section  J. 

.  Scutum  and  tergum  articulated  together  or  overlapping  each 
other  :  each  branchia  composed  of  a  single  plicated  fold. 

Genus,  Balanus  Auctorum. — Compartments  six  ;  basis  calcareous 
or  membranous  ;  opercular  valves  sub-triangular.  [Balanus.] 

*  We  are  indebted  to  Mr.  Darwin  for  the  following  arrangement,  the  first 
volume  of  whose  great  work  on  the  Cirripedia,  including  the  Lepadidce,  pub- 
lished by  the  Ray  Society  has  alone  at  present  been  published.  . 

t  The  external  parts  of  Cirripedes  consist  either  of  a  Shell  with  an  Operculum 
and  the  Basis,  or  of  a  Capitulum  (as  called  by  Mr.  Darwin),  which  is  homologous 
with  the  shell  and  operculum,  mounted  on  a  Peduncle,  which  again  is  homolo- 
gous with  the  basis.  The  two  valves,  to  which  the  animal's  body  is  attached, 
and  which  have  the  power  of  opening  and  shutting,  are  called  by  Mr.  Darwin 
the  Scuta;  a  second  pair  of  valves,  bounding  the  orifice,  at  that  end  at  which 
the  cirri  are  exserted,  are  called  the  Terga.  At  this  same  end  of  the  shell,  or 
capitulum,  the  medial  valve  or  compartment  is  called  the  Carina ;  the  medial 
valve  or  compartment  at  the  opposite  end  is  called  the  Boatrum  :  the  principal 
valves  or  compartments  on  each  side  are  called  the  rostro.latcral,  lateral,  and 
carino-lateral,  or  simply  the  lateral  compartments  or  Latera.  In  the  Balanida 
each  separate  compartment  may  be  said  to  consist  of  the  wall  or  parietal  portion 
(generally  wedge-formed,  with  the  apex  upwards),  and  with  a  Radius  (either 
on  one  or  both  sides),  or  with  an  Ala  (either  on  one  or  both  sides)  :  the  Ala  is  a 
quadrangular  projection,  always  overlapped  by  the  adjoining  compartment ;  tha 
Radius  has  usually  the  shape  of  a  wedge,  with  the  apex  downwards ;  it  is  exte. 
rior,  and  overlaps  the  adjoining  compartment. 
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This,  the  typical  genus  of  the  family,  includes  39  recent  species, 
which  range  from  77°  in  the  northern  hemisphere  to  Cape  Horn 
in  the  south. 

Sub-genus,  Acasta,  Leach,  1817. — Compartments  six;  parietes 
and  basis  non-porose ;  basis  calcareous,  cup-formed,  not  elongated  : 
attached  to  sponges  or  rarely  to  the  bark  of  Isis. 

This  sub-genus,  which  is  a  very  natural  one  in  habits  and  appear- 
ance, nevertheless  can  hardly  be  distinguished  from  those  species  of 
Balanus  which  live  attached  to  Oorgonice.  Acasta  is  found  in  almost 
all  parts  of  the  world. 

Tetraclita,  Schumacher,  1817  (Conia  of  Leach,  Ascmus  of  Ranzani). 
■ — Compartments  four,  sometimes  with  their  outer  lamina;  calcified 
together ;  parietes  permeated  by  pores,  generally  forming  several 
rows ;  basis  fiat,  irregular,  calcareous  or  membranous. 


Tetraclita  porosa. 

Elminius,  Leach,  1825. — Compartments  four ;  parietes  not  porose ; 
basis  membranous. 

This  genus  is  confined  to  the  southern  hemisphere. 

Pyrgoma,  Leach,  1817  (Megatrema  of  Leach;  Adna  of  Leach; 
Daracia  of  J.  E.  Gray ;  Creusia  of  De  Blainville ;  Nobia  of  Sowerby). 
— Shell  formed  of  a  single  piece ;  basis  cup-formed  or  sub-cylindrical : 
attached  to,  or  imbedded  in  corals. 


Pyrgoma  crcnaium. 

o,  specimens  of  the  natural  size  in  Astraa  favosa ;  b,  c,  d,  different  views 
and  section  of  the  cone;  e,  the  opercular  valves,  b,  c,  d,  and  c,  are  magnified. 

Sub-genus  Creusia,  Leach,  1817. — Compartments  four ;  furnished 
with  radii ;  basis  cup-formed,  imbedded  in  corals. 

This  sub-genus  is  most  closely  allied  to  Pyrgoma,  and  its  separation 
is  of  doubtful  propriety. 

Chelonobia,  Leach,  1817  (Coronula  of  Lamarck  ;  Aslrolcpas  of  Gray). 
— Compartments  extremely  thick,  six  in  number,  but  the  rostrum 
is  internally  composed  of  three  compartments  united  together ;  basis 


membranous  ;  scuta  narrow,  united  to  the  terga  by  a  horny  articular 
ridge. 

Two  of  the  three  species  included  in  this  genus  arc  always  attached 
to  turtles  ;  the  third  adheres  to  crabs  and  smooth  shells. 

Section  +t. 

Scutum  and  terg\im  (when  both  are  present)  not  overlapping  each 
other ;  basis  membranous  ;  parietes  often  deeply  folded,  with  the 
outer  lamina  towards  the  basis  generally  imperfect ;  each  branchia 
composed  of  two  plicated  folds  :  shell  attached  to  living  Vcrtebrata. 

Coronula,  Lamarck,  1802  (Diadema  of  Schumacher;  Cetopirus  of 
Ranzani). — Compartments  six,  of  equal  breadth,  deeply  folded,  with 
the  folds  outwardly  pressed  together,  but  inwardly  expanded,  so  as 
to  form  cavities  open  only  on  the  under  side ;  opercular  valves  much 
smaller  than  the  orifice  of  the  shell :  attached  to  Cctacea. 


Coronula  baleenaris. 


Platylcpas,J.  E.  Gray,  1825  {Coronula  of  De  Blainville). — Compart- 
ments six,  each  bilobed  and  inwardly  produced,  so  as  to  form  six 
mid-ribs,  which  support  the  outwardly  convex  membranous  basis. 

The  species  of  this  genus  are  attached  to  turtles,  manatees,  and 
sea-snakes. 

Tubicinella,  Lamarck,  1802  (Coronida  of  De  Blainville). — Compart- 
ments six,  of  equal  breadth  ;  shell  sub-cylindrical,  wider  at  the  top 
than  at  the  basis ;  belted  by  several  transverse  ridges  :  attached  to 
Cetacea. 


Tubicinella  tracheatit. 


Xenobalanus,  Steenstrup,  1852. — Shell  almost  rudimentary,  star- 
formed,  composed  of  six  compartments,  with  a  long  peduncle-formed 
body  rising  from  the  middle  of  them ;  opercular  valves  none : 
attached  to  Cctacea. 

Sub-Family. — Chthamalincc. 

Shell  with  the  rostrum  having  ate,  but  without  radii ;  rostro-lateral 
compartments  without  ate  on  either  side  ;  parietes  not  porose-. 

Chthamalus,  Ranzani,  1820  (Euraphia,  Conrad). — Compartments 
six ;  basis  membranous,  but  sometimes  in  appearance  calcareous  from 
the  inflected  parietes. 


Ch'.hamului  stellalw* 


Chamccsipho,  Darwin,  1854. — Compartments  four,  with  the  sutures 
often  much  obliterated  ;  basis  membranous. 

Pachylasma,  Darwin,  1854. — Compartments,  when  the  shell  is  very 
Voung,  eight ;  when  maturer,  either  six,  or  in  appearance  only  four. 
From  the  close  union  of  the  lateral  compartments  ;  basis  calcareous. 

Octomeris,  G.  B.  Sowerby,  1825.— Compartments  eight ;  radii  with 
their  edges  crenated  ;  basis  membranous-. 


c 


Octomeris  angulosa. 

a,  the  outside  ;  below,  an  internal  view  of  the  eight  divisions  ;  e ,  the  anterior 
piece ;  d,  the  posterior  piece ;  e  to  h;  the  lateral  pieces  ;  /,  the  operculum, 
consisting  of  four  pieces,  of  which  the  two  anterior  are  the  larger. 

Catophragmus,  G.  B.  Sowerby. — Compartments  eight,  with  several 
exterior  whorls  of  small  supplemental  compartments ;  basis  either 
membranous  or  calcareous. 

"  The  shell,"  says  Mr.  G.  B.  Sowerby,  "  consists  in  a  number  of 
narrow  perpendicular  valves  arranged  around  the  shelly  cone,  and  in 
rows,  like  pales,  the  first  row  of  which  consists  of  eight  pieces,  placed 
so  as  exactly  to  cover  the  sutures  of  the  shelly  cone  immediately 
surrounding  the  animal ;  around  this  are  then  placed  several  sets  of 
more  and  more  numerous  pieces  gradually  decreasing  in  size,  so  that 
the  outer  row,  which  is  the  most  numerous,  consists  also  of  the 
smallest  pieces.  Additional  rows  seem  to  be  produced  as  the  animal 
increases  in  age  ;  for  a  young  specimen  in  our  possession  has  only 
one  row  of  eight  pieces  covering  the  sutures  of  the  first  cone,  while  a 
much  larger  and  older  specimen  still  retains  part  of  three  rows,  and 
has  evidently  lost  some  of  the  external  rows.  The  young  individual 
also  shows  that  the  whole  of  the  pieces  are  pointed  at  their  superior 
extremities,  whereas  in  the  old  shell  these  extremities  are  so  worn  or 
eroded  as  to  become  very  irregular  and  obtuse." 


Cutophraijmus  imbricatus. 
a,  the  old  shell,  natural  size ;  5,  the  same  magnified  ;  c,  the  young  shell, 
natural  size  ;  d,  the  same  magnified. 

Family  II. —  Verrucida;. 
Cirripedia  without  a  peduncle  ;  scuta  and  terga  not  furnished  with 
depressor  muscles,  moveable  only  on  one  side,  on  the  other  side  united 
imnioveably  with  the  rostrum  and  carina  into  an  aaymtwtrifS4  shell. 


Vefruva,  Schumacher,  1817  {Clisia  and  Clitia  of  Leach,  Creusia  of 
Lamarck,  Oclithosia  of  Ranzani). — This  genus  is  very  remarkable  in 
many  respects,  especially  in  its  asymmetrical  shell ;  sometimes  the 
right  side  and  sometimes  the  left  side  being  specially  modified.  It 
includes  four  recent  species. 


Verruca  Stromia. 


Family  III. — Lepadidce. 

Cirripedia  having  a  flexible  peduncle,  provided  with  muscles  ;  scuta 
and  terga  (when  present)  not  furnished  with  depressor  muscles ; 
other  valves  (when  present)  not  united  into  an  immoveable  ring. 

The  genera  of  this  family  affix  themselves  by  means  of  their  peduncle 
to  submarine  bodies,  forming  numerous  groups.  They  are  often 
found  on  floating  substances  far  at  sea  :  on  ships,  on  logs  of  timber, 
on  bottles,  on  net-corks,  on  fuci,  on  floating  testaceous  mollusks, 
lanthina  for  instance,  and  even  on  some  of  the  vertebrated 
animals,  on  whales,  turtles,  and  even  serpents  —  Hydrophis, 
for  example.  Other  testaceous  mollusks  might  be  mentioned,  and 
one  species  has  been  found  parasitical  within  the  umbrella  of  a 
Medusa.  A  large  log  of  timber  covered  with  these  animals,  twisting 
and  diverging  in  all  directions,  and  so  thick  as  entirely  to  hide  the 
surface  of  the  log,  is  a  strange  sight.  They  look  like  an  enormous 
collection  of  serpents  to  the  ignorant;  and  we  have  heard  a  living 
mass  of  this  description  casually  thrown  into  shallow  water  and  left 
by  the  tide  so  termed.  Their  growth  must  be  extremely  rapid.  A 
ship  going  out  with  a  perfectly  clean  bottom  will  often  return  from  a 
short  voyage  covered  with  them  below  the  water-line.  The  Blacks  of 
Goree  are  said  to  eat  a  large  species  of  Pcntalasmis,  which  is  stated  to 
be  delicate. 

Lepas. — Valves  5,  approximate  ;  carina  extending  up  between  the 
terga,  terminating  downwards  in  an  imbedded  fork  or  in  an  external 
disc;  scuta  subtriangular  with  their  umbones  at  the  rostral  angle. 
The  species  are  found  all  over  the  world  attached  to  floating  objects. 

L.  anatifera,  the  Common  Barnacle.  It  is  the  Anatifa,  Anatifera, 
and  Pcntalasmis  of  many  authors.  Anatifa  engonata  of  Conrad; 
A.dcntata  (var.)  of  Bruguieres ;  Pentalasmis  dentatus  of  Brown ;  Anatifa 
of  Martin-Saint-Ange.  The  valves  are  smooth  or  delicately  striated. 
Right  hand  scutum  alone  furnished  with  an  internal  umboual  tooth ; 
uppermost  part  of  peduncle  dark-coloured.  It  is  extremely  common, 
attached  to  floating  timber,  vessels,  sea-weed,  bottles,  &c,  and  to 
each  other. 


Zcjias  anati/era. 


CIRRIPEDIA. 


CIRRIPEDIA. 
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Mr.  Darwin  describes  also  the  following  species  : — L.  Hillii,  L.  anseri- 
fera,  L.  pectinata,  L.  australus,  L.  fascicu/aris. 

Pcecilasma,  Darwin. — Valves  3,  5,  or  7,  approximate ;  carina  extend- 
ing only  to  the  basal  points  of  the  terga,  with  its  lower  end  either 
truncated  or  produced  into  a  deeply  imbedded  disc.  Scuta  nearly 
oval,  with  their  umbones  at  the  rostral  angle.  This  genus  embraces 
the  following  species: — P.  Kcempferi,  P.aurantia,  P.  crassa,  P.fissa, 
P.  cburnea.  Four  out  of  the  five  species  live  attached  to  Crustacea 
in  the  European  and  Eastern  warmer,  temperate,  and  tropical  oceans. 
The  fifth  species  was  found  attached  to  the  dead  species  of  an  Echinus 
off  New  Guinea.  It  is  probable  that  several  more  species  may  be 
discovered. 

Dichelaspis,  Darwin  (Octolasmis,  J.  E.  Gray ;  LTeptalasmis,  Agassiz). 
— Valves  5,  generally  appearing  like  7,  from  each  scutum  being 
divided  into  two  distinct  segments,  united  at  the  rostral  angle ; 
carina  generally  extending  up  between  the  terga,  terminating  down- 
wards in  an  imbedded  disc  or  fork,  or  cup.  The  following  are  the 
species;—  D.  Warwickii,  £>.  Grayii,  D.  pellucida,  D.  Loxoti,  D.  ortho- 
gonia.  The  species  are  very  rare.  They  have  been  found  attached  to 
crabs  at  Madeira  and  off  Borneo,  and  attached  to  sea-snakes  in  the 
Indian  Ocean. 

O.eynasp  is,  Darwin. — Valves  5,  approximate ;  scuta  with  their  umbones 
in  the  middle  of  the  occludent  margin ;  carina  rectangularly  bent, 
extending  up  between  the  terga,  with  the  basal  end  simply  concave. 
The  only  species  is  0.  cclata,  which  was  found  attached  in  numbers 
to  an  Antipathes  in  Madeira,  by  the  ltev.  R.  T.  Lowe. 

Conchoderma,  Olfers  (Lepas,  Linnaeus ;  Branta,  Oken ;  Malacotta 
and  Senoclita,  Schumacher ;  Otion  and  Cineras,  Leach  ;  Gymnolepas, 
De  Blainville;  Pamina,  J.  E.  Gray). — Valves  2  to  6,  minute,  remote 
from  each  other;  scuta  with  two  or  three  lobes,  with  their  umbones 
in  the  middle  of  the  occludent  margin ;  carina  arched,  upper  and 
lower  ends  nearly  alike. 

C.  aurita,  Darwin.  It  is  the  Lepas  aurita,  Linnreus  ;  Otion  Cuvieranus, 
0.  Blainvillianus,  0.  Belli- 
anus,  0.  Dumerillianus,  0. 
Jlissoanus,  Leach  ;  0.  depressa, 
0.  saccutifera,  Coates;  0. 
auritus,  Macgillivray ;  Lepas 
Seporina,  Poli;  Lepas  cornuta, 
Montagu ;  Conchoderma  au- 
ritum,  C.  leporinum,  Olfers  ; 
Branta  aurita,  Oken  ;  Mala- 
cotta hivalvis,  Schumacher ; 
Gymnolepas  Cuvieri,  De  Blain- 
ville. 

The  capitulum  has  two 
ear-like  appendages  seated 
behind  the  rudimentary  and 
often  absent  terga  ;  scuta  bi- 
lobed ;  carina  absent  or  quite 
rudimentary ;  peduncle  long, 
distinctly  separated  from  the 
capitulum.  This  species  is 
extremely  common  in  every 
ocean.  It  is  found  on  ships' 
bottoms  from  all  parts  of  the 
world.  It  is  found  in  the 
Arctic  and  Antarctic  Oceans, 
not  unfrequeutly  on  the 
coronulae  on  whales,  and  on 
slow-moving  fish.  It  is  often 
associated  with  other  species. 

1  u>)     i  ii.ii"      uiiiinuL  ,    t/j     in'      ium^iiu      runt  '  . 

I  he  earlike  appendages  are  c>  tlle  5inglc  valve  .  d>  the  terminal  valves, 
the  most  extraordinary  part 

of  this  animal.    Mr.  Darwin  thinks  that  their  function  is  respiratory. 

C.virgata,  Darwin.  It  is  the  C.  virgatum,  Olfers;  Lepas  virgata, 
Spengler;  L.  coriacea,  Poli;  L.  membranacea,  Montagu;  Branta 
virgata,  Oken;  Senoclita  fasciata,  Schumacher;  Cineras  vittata,  Leach ; 
C.  membranacea,  Macgillivray  ;  C.  bicolor,  C.  vittatus,  Brown  ;  Gymno- 
lepas Cranchii,  De  Blainville  ;  Pamina  trilincata,  J.  E.  Gray.  The 
scuta  3-lobed  ;  terga  concave  internally,  with  their  apices  slightly 
curved  inwards ;  carina  moderately  developed,  slightly  curved ; 
peduncle  blending  into  the  capitulum. 


Conchoderma  aurita. 
entire  animal;  b,  the  lateral  valve' 


The  small  valves  in  C.  aurita  were  overlooked  by  Lamarck,  but 
detected  by  Leach.  In  the  Museum  of  the  Royal  College  of  Surgeons, 
'  Nat.  Hist.,'  No.  265,  there  is  a  species  named  Cineras  Hunteri,  of 
which  two  small  groups  are  attached  to  the  tail  of  Hydrophis  bicolor, 
which  is  figured  in  Russell's  '  Indian  Serpents,'  1,  tab.  xli.,  and  is 
called  by  the  natives  '  Nalla  Wahlagillee  Pam.'  Russell  says,  "  This 
sea-snake,  according  to  the  Vizagapatam  fishermen,  seldom  approaches 
the  shore  ;  several  of  them  had  never  seen  one  before.  They  pre- 
tended it  was  of  a  very  dangerous  kind,  which  is  contradicted  by  the 
want  of  poisonous  organs." 

C.  Hunteri  is  admitted  as  a  species  by  Mr.  Darwin.  It  has  however 
scarcely  more  claim  to  be  regarded  as  a  species  than  some  of  the 
varieties  of  the  first  two  species. 

Alepas,  Sander  Rang  (Anatifa,  Quoy  and  Gaimard  ;  Triton,  Lesson  ; 
Cineras,  Lesson). — Capitulum  without  valves,  or  with  horny  almost 
hidden  scuta. 

M.  Rang  has  given  the  generic  appellation  above  stated  to  the 
Cineras  parasita  of  Lesson,  and  the  Anatifa  univalvis  of  Quoy  and 
Gaimard.  The  species  on  which  the  genus  was  founded  was  detected 
attached  to  the  umbrella  of  a  Medusa.  Rang  considers  this  to  be  the 
Triton  of  Linnaeus.  Cuvier,  in  the  last  edition  of  the  *Regne  Animal,' 
observes  that  he  has  not  seen  the  species,  but  still  adheres  to  his  old 
opinion ;  for  he  says  that  it  ought  not  in  any  case  to  be  confounded 
with  the  Triton  of  Linnaeus,  which  was  the  animal  of  an  Anatifa  torn 
from  its  mantle  and  shell. 

A.  parasita,  Sander  Rang.     It  is  the  Anatifa  univalvis  and  A.  para- 
sita, Quoy  and  Gaimard;  Triton  (Alepas)  fascicu- 
latus,  Lesson.    Orifice  not  protuberant,  equalling 
two-thirds  of  the  length  of  the  capitulum ;  scuta 
horny.    Total  length  two  inches. 

It  has  been  found  parasitic  on  Mcdusce  in  the 
Mediterranean  and  Atlantic  oceans  and  on  the 
south  shore  of  England. 

Three  other   species — A.  minuta,  A.  cornuta, 
and  A.  tubulosa—are  described  by  Darwin. 

Anelasma,  Darwin ;  Alepas,  Loven. — Capitulum 
without  valves,  aperture  large,  peduncle  fimbri- 
ated, sub-globular,  imbedded. 

A.  squalicola,  Darwin,  is  the  only  species  of  this 
genus.  It  was  referred  by  Loven  to  Alepas,  but  has  been  separated 
I  >y  Darwin.  It  lives  parasitic,  with  its  peduncle  imbedded  in  the  skin 
of  sharks  in  the  North  Sea. 

Alcippe,  A.  Hancock,  1849. — Capitulum  without  valves,  with  the 
aperture  spinose;  peduncle  grows  at  its  lower  end,  rostral  surface 
depressed  and  covered  by  a  horny  disc;  capitulum  and  peduncle 
imbedded  in  a  self-formed  cavity. 

This  most  remarkable  genus  bores  cavities  for  itself  in  shells.  It 
inhabits  the  shores  of  England.  It  has  but  one  species,  A.  lampas, 
Hancock. 

Ibla,  Leach  (Anatifa,  Cuvier;  Tctralasmis,  Cuvier).— Female  and 
hermaphrodite  with  4  horny  valves ;  peduncle  clothed  with  persistent 
horny  spines. 

There  are  two  species  of  this,  I.  Cumingii  and  J.  quadrivalvis. 
This  is  one  of  the  genera  in  which  complemental  males  occur,  the 
structure  of  which  Mr.  Darwin  has  described  at  great  length. 
I.  Cumingii  inhabits  the  seas  of  the  Philippine  Archipelago,  and  they 
are  invariably  attached  to  the  peduncle  of  Pollicipes  mitella  in  groups  of 
two  or  three  together.   I.  quadrivalvis  is  found  in  the  Australian  seas. 

Scalpellum,  Leach  (Lepas,  Linn.  ;  Pollicipes,  Lamarck  ;  Polylepas, 
De  Blainville;  Smilium,  Leach;  Calanlica,  J.  E.  Gray;  Thaliella, 
J.  E.  Gray;  Anatifa,  Quoy  and  Gaimard;  Xiphidium,  Dixon). — 
Hermaphrodite  and  female  with  valves  12  to  16  in  number ;  latera  of 
the  lower  whorl  4  or  6,  with  their  lines  of  growth  generally  directed 
towards  each  other;  sub-rostrum  very  rarely  present;  peduncle 
squamiferous,  most  rarely  naked. 

S.  vulgare,  Leach.    It  is  the  Lepas  Scalpellum,  Linnams  ;  Pollicipes 


Conchoderma  virgnfa. 
the  scuta  :  c,  the  carina  ; 


Alepas  parasita. 


d,  the  terga. 


a,  Animal. 

Like  the  last,  this  species  is  extremely  common  on  ships'  bottoms 

from  all  parts  of  the  world.  It  also  attaches  itself  to  sea-weed, 
turtles,  and  other  objects. 


Scalpellum  vulgm  e. 

Scalpelhmi,  Lamarck  ;  Polylepas  vulgare,  De  BiainviTTe  •  ScarprUum 
laive,  Leach.    Hermaphrodite  with  capitulum  of  14  VF.iVcs,  including 
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PoUicipcs  mitetta. 


the  rudimentary  rostrum ;  upper  latera  irregularly  oval.  The  com- 
plemental  male  flask-formed,  with  four  rudimentary  valves. 

It  is  a  native  of  the  seas  of  Great  Britain,  Ireland,  France,  Norway, 
and  Naples.  Found  attached  to  horny  corallines,  according  to  Forbes 
and  MacAndrew,  at  from  twenty  to  thirty,  sometimes  even  to  fifty 
fathoms  in  depth.  There  are  five  other  species  of  this  genus.  They 
are  all  characterised  by  the  presence  of  the  complemental  male. 

Pollicipcs,  Leach  (Lepas,  Linnaeus;  Anatifa,  Bruguieres  ;  Mitella, 
Oken ;  Pamphidionia,  Schumacher ;  Polylepas,  De  Blainville ; 
Capitulum,  J.  E.  Gray). — Valves  from  18  to  above  100  in  number; 
latera  of  the  lower  whorl  numerous,  with  their  lines  of  growth 
directed  downwards;  subrostrum  always  present;  peduncle  squami- 
ferous. 

P.  mitella,  Sowerby.  It  is  Lcpas  mitetta,  Lianteus ;  Polylepas 
mitella,  De  Blain. ;  Capitulum  mitella, 
Gray.  Capitulum  with  only  one  whorl 
of  valves  under  the  rostrum ;  the 
upper  pair  of  latera  viewed  internally 
are  three  or  four  times  as  large  as 
the  lower  latera,  which  overlap  each 
other  laterally  ;  scales  of  the  peduncle 
symmetrically  arranged  iu  close 
whorls. 

This  species  is  found  in  the  seas  of 
the  Philippine  Archipelago  and  the 
Chinese  Sea.  There  are  five  other 
species.  They  are  found  attached  to 
both  fixed  and  floating  objects  in  the 
warmer,  temperate,  and  tropical  seas. 
Litholrya,  G.  B.  Sowerby  (Litholepas,  De  Blainville  ;  Absia,  Leaoh  ; 
Prisnceus  and  Conchotrya,  J.  E.  Gray ;  Lepas,  Gmelin  ;  Anatifa,  Quoy 
and  Gaimard). — Valves  8,  including  a  small  often  rudimentary  ros- 
trum and  a  pair  of  small  latera ;  lines  of  growth  finely  crenated  ; 
peduncle  covered  with  small  calcareous  scales;  those  of  the  upper 
whorls  crenated ;  attached  either  to  a  basal  calcareous  cup  or  to  a 
row  of  discs. 

Mr.  G.  B.  Sowerby,  who  instituted  the  genus,  considers  it  as  inter- 
mediate between  the  Sessile  and  Pedunculated  Cirripedes ;  and  states 
that  it  possesses  a  peculiarity  not  to  be  found  in  any  hitherto 
described  genus  of  this  class,  namely,  that  of  penetrating  stones  for 
its  habitation.  Rang  says  that  De  Blainville  is  of  opinion  that  the 
genus  is  only  a  time  Anatifa,  which  had  affixed  itself  upon  the  valve 
of  a  Venerupis  at  the  bottom  of  one  of  the  cavities  which  that  bivalve 
hollows  out  for  itself.  De  Blainville,  in  his  '  Malacologie,'  describes 
it  under  the  name  of  Lithohpas,  sinking  Sowerby's  name  altogether, 
though  he  says  the  genus  was  newly  established  by  him,  quotes  his 
description,  and  merely  states  that  he  has  never  seen  the  Cirripede. 

As  the  means  by  which  many  of  the  Mollusca  bore  into  the  rocks 
in  which  they  reside  are  at  present  unknown  and  are  matters  of  much 
discussion,  the  conclusions  at  which  Mr.  Darwin  has  arrived  with 
regard  to  the  species  of  Lithotrya  are  of  high  interest.  After 
describing  accurately  the  structure  of  the  valves,  the  peduncle,  the 
muscles  of  the  peduncle,  the  basal  calcareous  cups  or  discs,  and  the 
internal  structure  of  the  cup,  he  concludes : — ■"  The  several  species 
occur  imbedded  in  soft  calcareous  rocks,  in  massive  corals,  and  in 
the  shells  of  Mollusca  and  of  Cirripedes.  It  has  been  doubted  by 
several  naturalists  whether  the  basal  calcareous  cup  at  all  belongs  to 
the  Lithotrya  ;  but  after  the  foregoing  microscopical  observations  on 
its  structure  it  is  useless  to  discuss  this  point.  So  again  it  has  been 
doubted  whether  the  cavity  is  formed  by  the  cirripede  itself ;  but 
there  is  so  obvious  a  relation  between  the  diameters  of  specimens  of 
various  sizes  and  the  holes  occupied  by  them  that  I  can  entertain  no 
doubt  on  this  head.  The  holes  moreover  are  not  quite  cylindrical, 
but  broadly  oval,  like  the  section  of  the  animal.  The  simple  fact 
that  in  this  genus  alone  each  fresh  shelly  layer  round  the  bases  of 
the  valves,  and  therefore  at  the  widest  part  of  the  capitulum,  is 
sharply  toothed ;  and  secondly,  that  in  this  genus  alone  a  succession 
of  sharply-serrated  scales,  on  the  upper  and  widest  part  of  the 
peduncle,  is  periodically  formed  at  each  exuviation,  and  that  con- 
sequently the  teeth  on  the  valves  and  scales  are  sharp  and  fit  for 
wearing  soft  stone  at  that  very  period  when  the  animal  has  to  increase 
in  size,  would  alone  render  the  view  probable  that  the  Lithotrya  makes 
or  at  least  enlarges  the  cavities  in  which  it  is  imbedded.  Although 
jt  may  be  admitted  that  Lithotrya  has  the  power  of  enlarging  its 
cavity,  how  does  it  first  bore  down  into  the  rock  ?  It  is  quite  certain 
that  the  basal  cup  is  absolutely  fixed,  and  that  neither  in  form  nor 
state  of  surface  it  is  at  all  fit  for  boring.  I  was  quite  unable  to 
answer  the  foregoing  question  until  seeing  the  admirable  figures  by 
Bernhardt  of  L.  Nicobarica  still  attached  in  its  cavity.  Subsequently 
I  obtained  from  Mr.  Stutohbury  several  pieces  of  rock  completely 
drilled  with  holes,  many  of  small  diameter,  by  L.  dorsalis ;  and  in 
these  I  found  numerous  instances  of  the  linear  rows  of  little  discs 
like  those  of  L.  Nicobarica,  showing  in  the  plainest  manner  that  each 
time  a  new  disc  is  formed,  that  is,  at  each  exuviation,  the  animal 
moves  a  short  step  downwards  ;  and  as  the  lowest  of  these  little  discs 
in  none  of  the  burrows  was  placed  at  the  very  bottom,  we  see  that 
the  lowest  point  of  the  peduncle  must  be  the  wearing  agent.  In  the 
peduncle  of  an  individual  of  L.  dorsalis,  nearly  ready  to  moult,  I 


found,  it  may  be  remembered,  beneath  and  round  the  basal  disc, 
under  the  old  membrane  of  the  peduncle,  a  new  membrane  studded 
with  calcified  beads,  but  with  the  horny  star-headed  spines  not  yet 
developed  ;  whilst  on  the  old  outer  coat  these  latter  had  been  worn 
down  quite  smooth,  and  the  calcified  beads  worn  entirely  away.  Here 
then  we  have  an  excellent  rasping  surface.  With  respect  to  the  power 
of  movement  necessaiy  for  the  boring  action,  the  peduncle  is  amply 
furnished  with  transverse,  oblique,  and  longitudinal  striasless  muscles, 
the  latter  attached  to  the  basal  disc.  In  all  the  Pedunculata  I  have 
reason  to  believe  that  these  muscles  are  in  constant  slight  involuntary 
action.  This  being  the  case,  I  conceive  that  the  small  blunt  spur- 
like portion  of  the  peduncle  descending  beneath  the  basal  rim  of  the 
lowest  disc  would  inevitably  partake  slightly  of  the  movements  of 
the  whole  distended  animal.  As  soon  as  the  Lithotrya  has  reached 
that  depth  which  its  instincts  point  out  as  most  suitable  to  its  habits, 
the  discs  are  converted  into  an  irregularly  growing  cup,  and  the 
animal  then  only  increases  in  diameter,  enlarging  its  cavity  by  the 
action  of  the  serrated  scales  on  the  peduncle,  and  of  the  serrated 
lower  edges  of  the  valves  of  the  capitulum.  With  respect  to  those 
reversed  individuals  attached  with  their  capitulums  downwards,  I 
suppose  that  the  larva;  had  crept  into  some  deep  cavity  perhaps  made 
originally  by  a  Lithotrya,  of  which  the  rook  in  the  specimen  in  question 
was  quite  full,  and  had  there  attached  themselves.  Finally,  it  appears 
that  in  Lithotrya  the  burrowing  is  simply  a  mechanical  action  :  it  is 
effected  by  each  layer  of  shell  in  the  basal  attached  discs  overlapping 
in  a  straight  line  the  last-formed  layer ;  by  the  membrane  of  the 
peduncle  and  the  valves  of  the  capitulum  having  excellent  and  often 
renewed  rasping  surfaces ;  and  lastly,  by  the  end  of  the  peduncle  (that 
is,  homologically  the  front  of  the  head)  thus  roughened,  extended 
beyond  the  surface  of  attachment,  and  possessing  the  power  of  slight 
movement." 

L.  dorsalis,  G.  B.  Sowerby.  It  is  the  Lcpas  dorsalis,  Ellis  ;  Litho- 
kpas  de  Mont  Serrat,  De  Blainville.  Scuta  narrowly  overlapping  the 
terga ;  carina  internally  concave  ;  rostrum 
as  wide  as  two  or  three  of  the  subjacent 
scales ;  latera  with  their  internal  sur- 
faces narrowly  elliptical,  as  long  as  five 
of  the  subjacent  scales ;  upper  scales  of 
the  peduncle  less  than  twice  as  large  as 
those  in  the  second  whorl. 

This  species  is  found  imbedded  in  lime- 
stone at  Barbadoes,  Venezuela,  and  ths 
Honduras. 

L.  cauta,  Darwin,  named  from  a  unique 
specimen,  was  found  imbedded  in  a  Conia 
or  Tetraclita  from  New  South  Wales. 

L.  Nicobarica,  Reinhardt,  is  a  rare  spe- 
cies occurring  in  the  Nicobar  Islands. 

L.  Phodiopus,  Darwin,  is  named  from  a 
specimen  imbedded  in  a  massive  coral  iu 
the  British  Museum. 
L.  iruncata,  Darwin,  found  imbedded  in  coral  rock  in  the  Friendly 
Islands  and  Philippine  Archipelago. 

L.  Valentina,  Darwin,  from  two  specimens  imbedded  in  an  oyster- 
shell,  in  the  British  Museum,  from  the  Red  Sea. 

Order  II.  Abdominalia. 
Cirripedia  having  a  flask-shaped  carapace.  Body  consisting  of  1 
cephalic,  7  thoracic,  and  3  abdominal  segments,  the  latter  bearing  3 
pairs  of  cirri ;  the  thoracic  segments  without  members  ;  mouth  with 
the  labrum  greatly  produced,  and  capable  of  independent  movements ; 
oesophagus  armed  with  teeth  at  its  lower  end  ;  larva  firstly  egg-like, 
without  external  limbs  or  an  eye  ;  lastly,  binocular,  without  thoracic 
legs. 

This  order  contains  only  one  genus  and  one  species,  Cryptopliialus 
minutus,  Darwin,  185L  It  is  very  distinct  from  all  other  Cirripedes, 
but  more  nearly  allied  to  A  Icippe  amongst  the  Lepadidce  than  to  any 
other  form.  It  bores  cavities  in  the  Concholepas  Peruviana,  and  is 
of  very  minute  size. 

Order  III.  Apoda. 
Cirripedia  with  the  carapace  reduced  to  2  threads,  serving  for 
attachment.  Body  consisting  of  1  cephalic,  7  thoracic,  and  3 
abdominal  segments,  all  destitute  of  cirri ;  mouth  suctorial,  with  the 
mandibles  and  maxilla;,  placed  back  to  back,  inclosed  in  a  hood, 
formed  by  the  union  of  the  labrum  and  palpi;  metamorphoses 
unknown. 

This  order,  like  the  last,  contains  only  one  genus  and  species,  Protco- 
Icpas  bivincta,  Darwin,  1854.  It  was  found  parasitic  within  the  sac 
of  another  Cirripede  in  the  West  Indies.  Until  most  closely  examined 
the  Proteolepas  would  never  have  been  imagined  to  have  belonged  to 
the  class  of  Cirripedia.  In  external  appearance  it  resembles  the  larva 
or  maggot  of  a  fly ;  its  mouth  is  unlike  that  of  any  known  type  in  the 
articulate  kingdom. 

Fossil  Cirripedia. 
As  with  the  recent  so  with  the  fossil  species  of  this  family,  we  are 
most  indebted  for  our  knowledge  of  them  to  the  exhaustive  labours 
of  Mr.  Darwin,  whose  recent  investigations  on  this  subject  have 
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thrown  all  others  into  the  shade.  The  result  of  his  inquiries  into  the 
extinct  history  of  the  Cimipedia  has  been  given  in  a  work  published 
by  the  Palasontographical  Society,  which,  although  more  immediately 
intended  to  illustrate  the  fossil  Pedunculated  Cirripedes  of  Great 
Britain,  embraces  an  outline  of  the  whole  subject  as  far  as  it  is  known. 
In  our  remarks  we  shall  follow  Mr.  Darwin.  "  No  true  Sessile  Cirri- 
pede,"  he  says,  "has  hitherto  been  found  in  any  Secondary  formation. 
Considering  that  at  the  present  time  many  species  are  attached  to 
oceanic  floating  objects,  that  many  others  live  in  deep  water  in  con- 
gregated masses,  that  their  shells  are  not  subject  to  decay,  and  that 
they  are  not  likely  to  be  overlooked  when  fossilised,  this  seems  to  be 
one  of  the  cases  in  which  negative  evidence  is  of  considerable  value." 
Often  observers  have  searched  with  great  care  amongst  the  Secondary 
rocks  and  have  met  with  nothing  that  bear  the  characters  of  the 
Balanidie  of  the  present  day.  The  Sessile  Cirripedes  are  first  met 
with  in  the  Eocene,  deposits  of  the  Tertiary  formations,  and  subse- 
quently often  in  abundance  in  the  same  formation.  They  appear  how- 
ever never  to  have  abounded  so  greatly  as  at  the  present  time,  so  that 
Mr.  Darwin  says,  "  The  present  period  will  hereafter  apparently  have 
as  good  a  claim  to  be  called  the  age  of  Cirripedes  as  the  Palasozoic 
period  has  to  be  called  the  age  of  Trilobites."  He  adds,  "There  is 
one  apparent  exception  to  the  rule  that  Sessile  Cirripedes  are  not 
found  in  Secondary  formations,  for  I  am  enabled  to  announce  that 
Mr.  J.  de  C.  Sowerby  has  in  his  collection  a  Verruca  from  our  English 
Chalk  ;  but  this  genus,  though  hitherto  included  amongst  the  Sessile 
Cirripedes,  must,  when  its  whole  organisation  is  taken  into  considera- 
tion be  ranked  in  a  distinct  family  of  equal  value  with  the  Balanidce 
and  Lepadidce,  but  perhaps  more  nearly  related  to  the  latter  than  to 
the  Sessile  Cirripedes." 

The  oldest  known  Pedunculated  Cirripede  is  a  species  of  Pollicipes 
discovered  by  Professor  Buckman  in  the  Stonesfield  Slate  in  the 
Lower  Oolite,  and  two  species  of  the  same  genu3  have  been 
described  by  Mr.  Morris  from  the  Oxford  Clay  in  the  Middle  Oolite. 
No  Cirripede  has  yet  been  found  in  the  Upper  Oolite,  or  in  the 
Wealden  Beds.  During  the  development  of  the  great  Cretaceous 
system,  the  Lepadidce  arrived  at  their  culrninating'point.  At  this 
time  there  existed  3  genera  and  at  least  32  species,  some  occurring 
at  every  stage  of  the  system.  In  addition  to  the  species  described 
there  are  several  doubtful,  and  by  future  research  many  more  will 
undoubtedly  be  added  to  the  present  list. 

Although  rich  in  species,  the  individuals  in  the  Chalk  oceans 
seemed  to  have  been  rare,  if  we  may  judge  from  the  few  remains  of 
particular  species  that  exist  in  any  one  collection.  It  is  not  always 
the  case  that  a  great  variety  of  species  is  attended  with  a  multiplicity 
of  individuals,  although  that  is  frequently  observed. 

In  the  Eocene,  Miocene,  and  Pliocene  Tertiary  deposits,  Mr.  Darwin 
has  met  with  but  two  species  of  Scalpellum  and  two  of  Pollicipes, 
distinct  from  recent  forms.  Two  or  three  species  are  doubtful.  It 
is  a  singular  fact  that,  widely  distributed  as  are  the  species  of  Lepas 
at  the  present  day,  and  the  frequency  of  the  individuals,  not  a 
single  valve  known  certainly  to  belong  to  this  genus  or  to  any  of 
the  closely  allied  genera,  has  hitherto  been  found  fossil. 

The  following  is  a  table  of  the  species  described  in  Mr.  Darwin's 
monograph  :— 


Table  of  Distribution 
Scalpellum  magnum 
S.  quadratum 
S.  fossida  . 

S.  maximum  . 

S.  lineatum 
S.  hastatum 

S.  augustum 

S.  quadricarinatum 

S.  trilineatum 

S.  simplex 

S.  arcualum 

S.  tuberculatum 

S.  solidulum 

S.  semiporcatvmi 

S.  CretcB  (?)  . 

Pollicipes  concinnus 

P.  Ooliticus 

P.  Nilssonii  . 

P.  Hausmanni  . 

P.  politus 

P.  elongatus 

P.  acuminatus 

P.  Angelini 

P.  reflerus 

P.  carinatus 

P.  glaber 

P.  unguis  . 

JP.  validus      .  . 

P.  gracilis  .  . 

P.  dorsatus  . 


of  Species  and  the  Formations  where  they  are  found. 
.  Tertiary. 
.  Tertiary. 
Upper  Chalk, 
f  Faxoe.    Scania.     Maestricht.  Upper 
1  Chalk. 
,    Lower  Chalk. 
,    Chalk  Marl. 

/  Upper  Chalk  (?),  Lower  Chalk  (?),  Chalk 
1  Marl(?). 
Chalk  Marl. 
,    Chalk  Marl. 

Lower  Greensand. 
.  Gault. 

Upper  Chalk,  Lower  Chalk,  Chalk  Marl. 
Scania.    Upper  Chalk. 
Scania.    Upper  Chalk. 
Upper  Chalk. 
,    Lower  Greensand. 
,    Lower  Oolite. 

Scania.    Upper  Chalk. 
Gault. 
.    Upper  Greensand  (?). 
,    Upper  Chalk. 
.    Lower  Chalk. 

.    Scania.    England.    Upper  Chalk. 

Tertiary. 
,  Tertiary. 

Upper  Chalk,  Lower  Chalk,  Chalk  Marl. 
,    Gault,  Lower  Greensand. 

Scania.    Maestricht.    Upper  Chalk. 
Upper  Chalk,  Lower  Chalk. 
Faxoe.    Upper  Chalk. 


P.  strialus  ....    Upper  Chalk. 

P.  semilatus  .  .  .  .  Upper  Chalk,  Lower  Chalk,  Chalk  Marl, 
P.  rigidus  ....  Gault. 

p  r  j,  j  Scania.    England.    Hanover.  Upper 

f.jauax       .       .       .    .  j  chalk> 

P.  elegans  ....    Faxoe.    Scania.    Upper  Chalk, 

P.  Bronnii     .       .       .    .    Upper  Greensand. 

P.  planulatus  .    .       .       .    Lower  Greensand. 

Zoricula  pulchclla  .       .    .    Lower  Chalk.    [See  Supplement.] 

CIS,  a  genus  of  Coleoptei'ous  Insects  of  the  family  Ptinidm  (I/each). 
They  are  minute  Beetles  which  infest  the  various  species  of  Boleti. 
They  are  of  an  oblong  nearly  cylindrical  form,  and  generally  of  a 
brown  colour  :  their  tarsi  are  4-jointed,  and  the  antennas  have  the 
basal  joint  large,  and  the  three  apical  joints  forming  a  club.  Four- 
teen species  have  been  discovered  in  this  country,  the  largest  of 
which  is  scarcely  one-eighth  of  an  inch  in  length. 

CISSA'MPELOS,  a  genus  of  Plants  belonging  to  the  natural  order 
Menispermacece.  It  is  dioecious ;  the  sepals  8,  in  a  triple  series ;  the 
stamens  united  into  a  slender  column  dilated  at  the  apex,  bearing 
two  2-celled  anthers  opening  horizontally.  The  species  are  twining 
shrubs  with  triangular  leaves,  shining  on  the  upper  and  pubescent  on 
the  under  surface. 

C.  Pareira,  the  Pareira-Brava,  is  a  native  of  several  of  the  West 
India  Islands,  of  Mexico,  and  of  Brazil.  The  root  of  this  plant 
arrives  in  Europe  in  pieces  from  two  to  three  feet  long,  varying 
in  thickness  from  that  of  a  finger  to  an  arm,  curved,  furrowed, 
and  warty,  with  a  thin  closely-adhering  bark  of  a  grayish-brown 
colour.  The  woody  part  is  tough,  but  so  porous  that  air  can  be 
blown  from  one  end  to  the  other  of  a  long  piece ;  the  concentric 
circles  are  very  conspicuous ;  the  axis  is  not  in  the  centre.  The 
odour  is  very  faint,  but  the  taste  is  at  first  sweetish  or  liquorice-like, 
afterwards  nauseous  and  bitter.  Analysed  by  Feneuille  it  was  found 
to  consist  of — soft  resin  ;  a  yellow  bitter  principle  (tonic) ;  a  brown 
principle;  animalised  matter,  starch,  malate  of  lime,  nitrate  of  pot- 
ash, and  other  salts.  The  juice  of  the  fresh  plant  in  its  native  country 
is  said  to  be  a  very  efficacious  application  to  the  bites  of  serpents  ; 
but  in  Europe  the  root  is  employed  only  as  a  tonic  diuretic. 

There  is  great  reason  to  believe  that  the  roots  of  several  different 
species  of  this  or  closely-allied  genera  are  confounded  under  the 
name  of  Pareira-Brava,  especially  the  root  of  C.  Caapeba,  also  of  C. 
Mauritanica  (Aubl.),  which  is  much  esteemed  in  the  East  Indies 
given  along  with  aromatics  in  diseases  of  the  intestines.  Several 
other  species  of  Cissampelos,  on  account  of  their  prominent  bitter 
properties,  have  been  used  in  medicine.  Two  species  of  Abuta,  an 
allied  genus,  A.  rufescens  (Aubl.),  and  A.  candicans  (Decand.),  are 
used  in  Guyana  under  the  name  of  White  and  Red  Pareira-Brava. 

CISSUS.  [VlTACEjE.] 

CISTA'CEjE,  a  natural  order  of  Polypetalous  Exogenous  Plants,  be- 
longing to  Lindley's  Calycose  Group  ;  among  which  they  are  known  by 
their  opposite  or  alternate  undivided  leaves,  generally  strongly  impreg- 
nated with  a  fragrant  resinous  secretion,  regular  flowers  with  crumpled 
petals  and  indefinite  stamens,  and  fruit  with  parietal  placentas  ;  a 
simple  style,  and  a  large  number  of  seeds  containing  in  the  midst  of 
albumen  an  embryo  with  the  radicle  remote  from  the  hilum.  They 
are  remarkable  for  the  beauty  of  their  fugitive  flowers  in  the  genera 
Cistus  and  Hclianthemum.  .  [Cistus  ;  Heliantiiemuh  ;  Cociilospermum.] 
The  relations  of  Cistaceai  are  with  Cruciferce,  Cappariducea?,  Ster- 
culiacea:,  and  LTypcricacece.  It  contains  7  genera  and  about  190  species. 
They  are  chiefly  found  in  the  south  of  Europe  and  the  north  of 
Africa.  They  are  rare  in  North  America,  extremely  uncommon  in 
South  America,  and  scarcely  known  in  Asia.  (Lindley,  '  Vegetable 
Kingdom.') 

CiSTELA.  [CiSTELIDES.] 

CISTE'LIDES,  a  family  of  Coleopterous  Insects  of  the  section 
Hcteromera  and  sub-section  Stenelytra.  The  species  have  the  fol- 
lowing characters  : — Claws  of  the  tarsi  pectinated  beneath  ;  antenna} 
with  the  basal  joint  free,  that  is,  not  covered  by  a  projecting  portion 
of  the  head ;  mandibles  with  the  apex  entire. 

This  family  includes  the  genera  Lystronichus,  Cistela,  Mycetocharus, 
Allecida,  and  some  others. 

Lystronichus. — Of  this  genus  there  are  upwards  of  thirty  species 
known  ;  their  colouring  is  for  the  most  part  brilliant  and  metallic  ; 
by  far  the  greater  portion  of  them  are  found  in  South  America.  They 
have  the  thorax  depressed,  and  with  the  posterior  part  as  wide  as  the 
elytra,  or  nearly  so ;  the  antennas  are  filiform,  sometimes  growing 
slightly  thicker  towards  the  apex. 

Cistela. — The  characters  of  this  genus  are : — Head  long  and  some- 
what pointed  in  front ;  labrum  in  width  and  length  nearly  equal ; 
antennas  rather  long,  sometimes  serrated,  or  with  most  of  the  joints 
triangular ;  body  elongate-ovate  ;  thorax  broader  behind  than  before. 

Nearly  forty  species  of  this  genus  are  known,  most  of  which  inhabit 
Europe,  and  four  or  five  are  found  in  this  country. 

C.  Ceramboides  is  nearly  half  an  inch  in  length  ;  black  with  ochre- 
coloured  elytra,  and,  like  most  of  the  insects  of  this  section,  is  found 
in  flowers. 

C.  sidphurea  (Allecula  sidphurca  of  some  authors)  is  about  one-third 
of  an  inch  in  length,  and  its  colour  is  pale-yellow  throughout.  This 
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species  is  more  common  in  this  country  than  the  last,  and  appears  to 
be  confined  chiefly  to  the  sea-coast,  where,  like  the  one  above  men- 
tioned, it  is  found  in  flowers. 

Mycetocharus. — In  this  genus  the  head  is  short  and  rounded,  and 
the  labrum  is  transverse ;  the  antennae  are  shorter  and  the  body  is 
more  elongate  than  in  Cistda.  About  ten  species  are  known,  most  of 
which  inhabit  Europe  and  North  America ;  but  one  is  found  in 
England  (Mycetocharus  scapularis) ;  this  is  about  three -sixteenths 
of  an  inch  in  length ;  black ;  the  elytra  with  two  orange-coloured 
spots  at  the  base ;  the  base  of  the  antenna)  and  the  tibia}  and  tarsi 
are  yellow. 

The  larva?  of  this  insect,  together  with  those  of  one  or  two  other 
species  of  the  Cistelides,  are  figured  in  the  first  volume  of  the 
'  Entomological  Society's  Transactions,'  where  an  account  of  their 
habits  will  also  be  found. 

The  genus  Allecula  (Latreille)  may  be  distinguished  from  either  of 
the  foregoing  genera  by  the  species  having  the  penultimate  joint  of 
the  tarsi  bilobed,  and  the  terminal  joint  of  the  palpi  securiform. 

Upwards  of  thirty  species  of  Allecula  have  been  discovered,  most  of 
which  inhabit  South  America. 

CISTUDO.  [Chelonia.] 

CISTUS,  a  genus  of  Plants  belonging  to  the  natural  order  Cistaeece. 
The  calyx  is  composed  of  5  nearly  equal  sepals  in  a  double  row ; 
corolla  of  5  equal  petals,  somewhat  cuneated,  caducous  ;  the  stamens 
numerous ;  style  filiform ;  stigma  capitate ;  the  capsule  superior, 
5-  or  10-celled,  loeulicidal;  the  seed  ovate,  singular;  the  embryo 
filiform,  spiral.  The  species  are  shrubs  or  undershrubs  with  opposite 
leaves  and  one-  or  many-flowered  peduncles.  The  flowers  are  either 
red  or  white,  large,  resembling  a  rose. 

0.  Crcticus,  Cretan  Rock-Rose,  has  spathulate  ovate  and  oblong 
leaves,  somewhat  hairy,  downy,  dull  green,  somewhat  wavy  at  the 
edge,  and  stalked  ;  the  petioles  furrowed,  nearly  distinct,  the  pedun- 
cles 1-flowered ;  sepals  with  a  long  taper  point  and  villous ;  white 
flowers.  It  is  a  native  of  dry  hills  in  the  most  southern  parts  of 
Em-ope.  It  has  evergreen  leaves  which  emit  a  balsamic  odour  when 
rubbed,  or  after  damp  warm  weather  in  the  summer.  It  yields,  with 
many  other  species  of  Cistus,  a  gum-resin  called  Ladanum  [Ladanum, 
in  Arts  and  Sc.  Div.],  formerly  in  great  repute  as  a  stimulant  in 
medicine,  and  still  used  by  the  Turks  as  a  perfume. 


Cretan  Rock-Rose  (Cistus  Grcticus). 

C.  laurifolius,  the  Laurel-Leaved  Gum-Cistus  or  Rock-Rose  has 
Btalked  ovate-lanceolate  3-nerved  leaves,  with  the  upper  surface 
glabrous  and  the  under  surface  tomentose  ;  the  footstalks  dilated  and 
connate  at  the  base ;  the  capsule  5-celled.  It  is  a  native  of  the  south 
of  France  and  Spain.  It  has  white  flowers  with  a  yellow  mark  at  the 
base  of  each  petal. 

C.  ladaniferut,  Gum-Cistus,  has  almost  sessile  leaves,  connate  at 
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the  base,  linear  lanceolate,  3-nerved,  the  upper  surface  glabrous,  the 
under  surface  tomentose;  the  capsule  10-celled.  It  is  a  native  of  the 
hills  of  Spain  and  Portugal.  Two  varieties  are  described,  one  with 
white  petals  having  a  yellow  spot  at  the  base,  the  other  with  white 
petals  and  a  blood-coloured  spot  at  the  base. 

C.  Ledon  has  connate  leaves,  oblong  lanceolate,  nerved ;  upper  surface 
smooth,  shining,  under  surface  silky  villous  ;  the  flowers  in  corymbose 
cymes ;  the  peduncles  and  calyx  clothed  with  silky  villi.  It  is  a  native 
of  the  south  of  France.  All  the  species  of  Cistus  here  enumerated  are 
said  to  yield  the  Gum  Ladanum.  Many  species  which  were  formerly 
described  under  Cistus  are  now  referred  to  Helianthemum.  [Helian- 
themum.]  This  is  the  case  with  the  whole  of  the  old  British  species 
of  Cistus.  The  flowers  of  both  these  genera  are  very  beautiful,  and 
are  remarkable  for  lasting  only  one  day,  opening  with  the  rising  of 
the  sun  in  the  morning  and  perishing  with  the  setting  sun  of  the 
evening.  All  the  species  of  Cistus  are  worthy  of  cultivation  in  gar- 
dens. They  should  be  kept  in  the  greenhouse  in  the  winter,  although 
during  mild  seasons  and  against  a  south  wall  they  will  survive  in  the 
open  air.  They  may  be  propagated  by  seeds  as  layers,  or  by  ripened 
cuttings  procured  in  July  or  August,  which,  if  planted  under  a  hand- 
glass, will  root  readily. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medicu) 

CITHARI'NUS,  a  genus  of  Fishes  belonging  to  the  family 
Salmonidce.  The  species  inhabit  the  Nile.  These  fishes  are  chiefly 
distinguished  from  their  allies  by  the  depressed  muzzle,  the  upper 
margin  of  the  mouth  being  formed  of  the  intermaxillary  bones,  the 
maxillaries  being  very  small.  The  tongue  and  palate  are  smooth  ;  the 
adipose  fin  is  covered  with  small  scales  as  well  as  the  greater  portion 
of  the  caudal  fin. 

CITRON.  [Citrus.] 

CITRUS,  a  genus  of  Aurantiaceous  Plants,  one  of  whose  species 
yields  the  Orange,  another  the  Lemon,  and  others  the  Citron,  Shad- 
dock, Lime,  and  similar  fruits.  Among  the  other  genera  of  the 
natural  order  to  which  it  belongs,  it  is  known  by  its  stamens  being 
numerous  and  irregularly  combined  into  several  parcels,  and  by  its 
fruit  having  a  leathery  rind  which  can  be  easily  separated  from  the 
pulpy  part  that  lies  beneath. 

It  is  a  common  opinion  that  the  golden  apples  of  the  Hesperides 
were  the  fruit  of  some  species  of  this  genus ;  but  as  the  gardens  of 
these  fabulous  personages  were  stationed,  according  to  the  most 
approved  opinions,  either  among  the  mountains  of  Atlas  or  to  the 
west  of  them,  there  is  no  probability  that  the  opinion  alluded  to  is 
correct ;  for,  independently  of  the  historical  facts  that  citrons  and 
lemons  at  least  were  obtained  from  the  Persians,  it  is  certain  from 
the  researches  of  Wallich  and  other  Indian  botanists  that  it  is  among 
the  lower  ranges  of  hills  in  Nepaul,  and  most  probably  in  China  also, 
that  the  wild  states  of  the  genus  Citrus  find  a  home.  It  is  added  that 
the  Sweet  Orange  itself  comes  from  the  southern  provinces  of  China 
and  the  Malayan  Archipelago,  but  it  is  by  no  means  clear  that  the 
plant  in  those  countries  is  really  wild.  It  is  however  beyond  all  ques- 
tion also  of  eastern  origin. 

Eight  species  are  enumerated  by  Risso,  whom  we  follow  in  the 
present  article  :  we  regard  it,  however,  as  a  matter  of  great  doubt 
how  far  they  are  really  distinct.  The  Orange,  the  Lemon,  the  Lime, 
and  the  Citron  were  all  that  could  be  distinguished  amongst  the  mass 
of  specimens  collected  for  the  East  India  Company  in  Nepaul ;  and 
there  is  no  great  difficulty  in  believing  that  all  the  numerous  varieties 
now  cultivated  in  every  part  of  the  temperate  and  tropical  zones,  both 
of  the  Old  and  New  World,  have  in  reality  sprung  from  these  four 
original  sources ;  part  of  them  being  natural  varieties  obtained  by 
long  cultivation,  and  part  being  hybrids  created  by  accidental  circum- 
stances or  artificial  means. 

1.  Citrus  Aurantium,  the  Sweet  Orange  (Oranger  of  the  French, 
Arancio  of  the  Italians).  Stem  arborescent.  Leaves  ovate-oblong, 
acute,  a  little  serrulated,  with  the  stalk  more  or  less  winged.  Flowers 
white.  Fruit  many-celled,  roundish,  very  seldom  pointed,  golden- 
yellow  or  tawny.  Cysts  in  the  rind  convex.  Pulp  very  sweet.  The 
principal  varieties  of  this  species  are  : — 

a.  The  China  Orange,  with  ovate-oblong  leaves ;  round  smooth 
rather  flattened  fruit ;  and  a  thin  golden-yellow  rind.  This  is  the 
Common  Orange  of  the  markets,  and  of  the  Portuguese. 

b.  The  Pear-Shaped  Orange,  with  elliptical  acute  leaves,  and 
great  top-shaped  fruit,  with  a  deep  yellow  smooth  rind  ;  a  rare  and 
curious  sort  not  known  in  the  market ;  it  is  one  of  the  moat  capable 
of  resisting  cold. 

c.  The  Orange  of  Nice,  with  ovate-acute  leaves,  and  large,  thick- 
skinned,  rough,  dark-yellow,  round  fruit.  This  is  considered  one 
of  the  finest  of  the  whole  genus,  both  in  regard  to  beauty,  size,  pro- 
ductiveness, and  quality.  It  is  a  good  deal  cultivated  about  the 
town  whose  name  it  bears. 

d.  The  Tiny-Fruited  Orange,  with  ovate-oblong  acute  leaves,  tiny 
globose  fruit,  and  a  thin  smooth  golden-yellow  rind.  Supposed  to 
have  been  brought  from  the  Philippines.  The  fruit  is  more  curious 
than  beautiful  or  good. 

e.  The  Fingered  Orange,  with  little  stiff  leaves,  and  ovate  fruit, 
some  one  at  least  of  whose  lobes  is  separate  from  the  remainder 
and  horned  ;  rind  pretty  thick.  This  must  not  be  confounded  with 
the  Fingered  Citrou  hereafter  to  be  mentioned. 
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/.  The  Blood-Red  Orange,  with  ovate-oblong  pellucid  leaves,  and 
middle-sized  round  rough  reddish-yellow  fruit,  with  a  pulp  irre- 
gularly mottled  with  crimson.  This,  which  is  said  to  have  come 
from  the  Philippines,  was  once  looked  upon  as  a  great  curiosity,  and 
living  plants  were  purchased  at  a  considerable  price  ;  it  was  thought 
to  be  produced  by  grafting  an  orange  upon  a  pomegranate.  Now 
that  it,  is  known  to  be  a  variety  of  indifferent  quality,  and  that  its 
fabulous  history  is  forgotten,  it  has  ceased  to  attract  much  notice. 
A  trifling  variety  of  it  is  the  Arancio  di  Sugo  Rosso  of  the  Italians, 
who  call  the  real  blood-red  variety  Arancio  di  Malti  Sanguigno. 
Another  variety,  with  small  fruit,  is  the  Arancio  a  Foglia  Stretta  of 
Nice. 

g.  The  Ribbed  Orange,  with  oblong-acute  leaves,  and  a  flattened 
ribbed  deep-orange  fruit.  This  is  one  of  the  most  tender  of  the 
varieties ;  its  fruit  is  spongy,  and  of  no  value. 

h.  The  Sweet-Skinned  Orange,  with  broad  taper  pointed  leaves, 
roundish  rather  ovate  heavy  fruit,  and  a  deep  yellow  smooth  thick 
sweet  soft  rind.  This  is  the  Pomme  d'Adam,  or  Forbidden  Fruit,  of 
the  shops  of  Paris.  Its  pulp  is  subacid  and  pleasant,  and  as  deep  a 
yellow  as  the  rind,  which  is  soft  and  melting  like  the  flesh  of  a 
cling-stone  peach  ;  the  acidity  of  the  pulp  is  agreeably  mixed  with 
sweetness,  and  renders  the  fruit  extremely  pleasant.  This  is  very 
different  from  the  Forbidden  Fruit  of  the  London  shops ;  see 
C,  decumana  further  on. 

i.  The  Mandarin  Orange,  with  flattened  rough  deep-orange  fruit, 
and  a  thin  rind,  which  separates  spontaneously  from  the  pulp.  This 
sort  has  been  raised  in  China,  where  its  fruit  is  chiefly  consumed  in 
presents  to  the  great  officers  of  state,  whence  its  name.  It  is  now 
cultivated  in  Malta,  where  it  arrives  at  perfection.  Its  singularity 
consists  in  the  rind  so  completely  separating  from  the  pulp  when 
quite  ripe  that  the  latter  may  be  shaken  about  in  the  inside. 
In  quality  this  yields  to  no  known  kind.  There  are  two  sub- 
varieties. 

k.  The  Saint  Michael's  Orange,  with  small  round  pale-yellow 
seedless  fruit,  having  a  thin  rind  and  an  extremely  sweet  pulp. 
This,  when  in  a  state  of  perfection,  is  perhaps  the  most  delicious  of 
all  the  oranges,  and  it  is  by  far  the  most  productive.  Great  quan- 
tities are  imported  from  the  Azores,  where  it  appears  to  be 
exclusively  cultivated  as  an  object  of  trade.  It  is  said  that  20,000 
of  these  oranges  have  been  packed  from  a  single  tree,  exclusively 
of  the  large  quantity  which  were  blown  down  or  rejected  as  unfit 
for  sale. 

Besides  these  there  are  numerous  other  sorts  to  be  found  in  the 
gardens  of  the  curious,  and  in  commerce  are  many  kinds  about  which 
little  is  known.  Among  these  may  be  mentioned  the  Egg-Oranges  of 
Malta,  which  are  sometimes  sent  to  England  as  presents ;  they  are 
not  however  equal  in  quality  to  the  China  or  the  Saint  Michael's 
varieties. 

2.  C.  Bigaradia,  the  Bigarade,  or  Bitter  Orange  (Bigaradier  of 
the  French,  Melangolo  of  the  Italians).  Branches  spiny.  Leaves 
elliptical,  acute,  with  a  winged  stalk.  Flowers  very  white.  Fruit 
middle-sized,  uneven,  more  or  less  globose,  deep  yellow,  with  an  acid 
and  bitter  pulp.  It  differs  moreover  from  the  sweet  orange  in  forming 
a  smaller  tree,  having  broader  leaves,  and  larger  and  sweeter  flowers, 
on  which  account  it  is  always  selected  in  preference  for  the  purposes 
of  the  perfumer.  Its  fruit  is  much  more  uneven.  Numerous  varieties 
of  it  are  known,  among  which  are  all  those  cultivated  for  the  sake  of 
their  flowers  ;  especially  the  Horned  Bigarade,  a  variegated  variety  of 
it,  and  the  Curled-Leaved  Bigarade.  The  following  are  a  few  of  the 
most  striking  forms  of  this  species  : — 

a.  The  Horned  Bigarade,  with  a  large  pale-yellow  ribbed  fruit, 
whose  sides  project  into  horns.  This  variety,  which  is  of  the  same 
nature  as  the  Fingered  Sweet  Orange  (var.  e.),  its  horned  appear- 
ance being  caused  by  the  separation  of  the  carpels  or  fruit-lobes,  is 
in  great  estimation  on  account  of  the  powerful  and  delicious  per- 
fume of  its  flowers.  It  is  the  Melangolo  a  Frutto  Cornuto  of  the 
Italians. 

6.  The  Female  Bigarade,  with  a  deep  yellow  large  coarse  fruit, 
containing  orange  within  orange.  The  circumstance  from  which 
this  variety  derives  its  name  is  not  at  all  uncommon  in  the  genus 
Citrus,  but  it  exists  here  in  perhaps  the  most  strongly-marked 
manner.  An  orange  in  its  natural  state  consists  of  one  whorl  of 
carpels,  which  are  consolidated  into  a  round  fruit,  each  of  whose 
lobes  is  one  carpel.  But  it  sometimes  happens  that  two  whorls  of 
carpels  combine  to  form  the  same  fruit ;  in  that  case  the  inner 
whorl  is  consolidated  into  a  central  orange,  and  the  outer  whorl 
grows  over  it.  Or  it  may  happen  that  three  whorls  of  carpels  con- 
stitute the  fruit ;  in  that  case  the  innermost  whorl  will  combine 
into  an  orange  in  the  centre ;  the  second  whorl  will  form  a  coating 
over  it ;  and  the  most  exterior  whorl  will  inclose  the  whole. 
Finally  the  carpels  may  separate  wholly,  as  in  the  Fingered  Citron, 
or  in  part,  as  in  the  Fingered  Orange  and  Bigarade,  and  then  the 
fruit  consists  of  a  number  of  lobes  more  or  less  distinct.  Until 
the  discovery  made  by  Gothe  of  the  real  nature  of  compound  fruit, 
oranges  of  this  kind  were  looked  upon  as  something  wondrous,  and 
many  idle  speculations  existed  as  to  their  cause.  A  figure  of  this 
may  be  found  in  Risso's  '  Histoire  Naturelle  des  Orangers,'  t.  33, 
without  however  any  explanation  of  the  cause  of  the  monstrosity. 
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e.  The  Curled-Leaved  Bigarade,  with  very  compact  blunt 
small  curled  leaves,  and  flowers  growing  in  thick  clusters  at  the 
ends  of  the  branches.  No  variety  is  more  generally  cultivated 
than  this  for  the  sake  of  its  flowers,  which  are  large,  sweet,  and 
produced  in  extraordinary  profusion.  The  French  gardeners 
call  it  Le  Bouquetier,  or  Nosegay  Plant,  and  Bigaradier  Riche 
Depouille"  ;  the  Italians  Melangolo  Ricco.  The  fruit  is  coarse,  very 
light,  uneven,  and  with  a  large  conspicuous  scar  at  the  point.  The 
plant  itself  is  far  more  dwarf  than  the  other  varieties,  and  is  one 
of  the  most  robust  of  its  race.  It  is  a  common  object  of  culti- 
vation all  over  the  South  of  Europe. 

d.  The  Purple  Bigarade,  with  leaves,  flowers,  and  fruit  stained 
more  or  less  with  a  dull  purple,  especially  the  young  leaves. 
Hermaphrodite  and  Bigarade  Violette  of  the  French,  Melangolo 
Pavonezzo  of  the  Italians. 

e.  The  Double-Flowered  Bigarade,  with  rather  thick  leaves, 
double  flowers,  round  granulated  fruit,  and  a  thick  rind;  the 
common  double  orange  of  the  nurseries.  It  is  a  great  favourite 
in  gardens,  because  of  its  multitudes  of  fragrant  double  flowers, 
which  do  not  fall  in  pieces  so  quickly  as  those  which  are  single ; 
it  loses  its  quality  of  producing  double  flowers  if  the  soil  in 
which  it  grows  is  not  kept  in  a  very  rich  state. 

/.  The  Seville  Bigarade  or  Orange,  with  round  dark  fruit,  V'-i'ng 
an  uneven  rugged  extremely  bitter  rind  ;  commonly  brouDuO  to 
the  English  market,  where  it  is  consumed  in  the  manufacture  of 
bitter  tinctures,  and  in  the  preparation  of  candied  orange-peel.  The 
bitter  aromatic  principle  is  a  powerful  tonic ;  it  gives  its  flavour 
to  the  liqueur  called  Curacoa. 

g.  The  Myrtle-Leaved  Bigarade,  with  small  very  compact  ovate 
sharp-pointed  leaves,  and  small  round  fruit  ;  generally  both  in 
flower  and  fruit  at  the  same  time,  if  well  cultivated.  On  this 
account  and  because  of  its  dwarf  habit,  it  is  a  very  common  object 
in  gardens.  It  is  said  to  be  a  Chinese  production,  and  that  it  is 
employed  by  the  Chinese  gardeners  as  an  edging  of  flower-beds,  in 
the  same  way  as  the  dwarf  box  in  this  country. 

h.  The  Bizarre  Bigarade,  with  curled  rather  deformed  leaves, 
purplish  or  white  flowers,  and  fruit  of  different  sorts,  some  being 
round  and  of  the  common  appearance,  others  half  bigarades  and 
half  lemons  or  citrons,  the  pulp  of  some  being  sweet,  that  of  others 
acid  and  bitter.  A  curious  lusus  naturae,  which  was  once  thought 
to  be  the  greatest  prodigy  in  all  the  vegetable  kingdom.  It  is 
however  merely  one  of  those  sports,  as  they  are  technically  called 
by  gardeners,  in  which,  owing  to  some  unknown  cause,  some  one 
individual  assumes  the  appearance  of  two  or  more  others  in 
particular  parts.  Analogous  instances  are — the  grape  called  the 
Variegated  Chasselas,  some  of  whose  fruit  is  black,  some  white,  and 
some  striped  with  both  colours;  the  Camellia,  which  bears  red, 
white,  and  party-coloured  flowers  on  the  same  stem ;  and  the 
Chrysanthemum,  some  of  whose  flowers  are  purple  and  others 
yellow.  This  Bigarade  was  raised  from  seed  by  a  gardener  at 
Florence  in  1644,  and  has  since  been  multiplied  by  grafting,  and 
so  has  been  preserved  to  the  present  day.  It  may  be  procured 
from  the  nurserymen  of  France  and  Italy,  and  it  fruits  annually 
in  the  orangery  at  Versailles. 

3.  C.  Bergamia,  the  Bergamot  Orange.  Leaves  oblong,  flowers 
small,  very  sweet.  Fruit  pear-shaped  or  flattened,  rugged,  with  a 
greenish-yellow  smooth  rind  filled  with  concave  receptacles  of  oil. 
Pulp  subacid,  very  fragrant.  The  trees  of  this  species  are  rather 
variable  in  appearance.  The  fragrance  of  both  flowers  and  fruit  is 
peculiar.  From  each  of  them  the  perfumer  procures  an  essence  of  a 
delicious  quality.  The  rind,  deprived  of  the  pulp,  first  dried,  and 
then  moistened  with  water,  is  pressed  in  moulds  into  fancy  boxes  for 
holding  lozenges  and  other  sweetmeats,  and  these  boxes  retain  much 
of  their  recent  odour.  The  Mellarosa  of  the  Italians  is  a  variety,  with 
ribbed  fruit,  having  a  broad  scar  at  the  summit ;  it  is  much  esteemed 
on  account  of  the  abundance  of  its  flowers. 

4.  C.  Zdmetta,  the  Lime.  Leaves  ovate,  obovate,  and  oblong, 
placed  upon  a  wingless  stalk.  Flowers  small  and  white.  Fruit  ovate 
or  roundish,  pale-yellow,  with  a  boss  at  the  point ;  the  cysts  in  the 
rind  concave  ;  pulp  subacid.  In  foliage  this  resembles  the  lemon,  but 
its  fruit  differs  in  the  pulp  never  having  the  sharp  and  powerful  acid 
of  the  lemon  ;  it  is  on  the  contrary  flat  and  slightly  bitter :  it  is  prin- 
cipally employed  for  flavouring  punch,  sherbet,  and  similar  drinks. 
The  varieties  are  of  no  importance ;  they  principally  differ  in  the 
thickness  of  their  rind  and  in  form.  Here  is  to  be  arranged  the  round 
very  uneven  fruit  called  Porno  d' Adamo  by  the  Italians,  because  they 
fancy  that  the  depressions  upon  its  surface  look  as  if  they  still  bore 
the  marks  of  our  universal  father's  teeth. 

5.  C.  decumana,  the  Shaddock.  Leaves  large,  with  a  winged 
stalk.  Flowers  very  large  and  white.  Fruit  usually  very  large, 
roundish,  pale  yellow,  smooth,  with  flat  or  convex  cysts  in  the  rind. 
Rind  white,  spongy,  very  thick  ;  pulp  juicy,  sweetish,  rather  insipid. 
Shaddocks  are  among  the  largest  fruits  which  are  known,  and  are 
commonly  cultivated  in  both  the  East  and  West  Indies  for  the  sake 
of  the  delicate  subacid  juicy  pulp  in  which  they  abound.  When 
they  arrive  at  their  greatest  size  they  are  called  Pompoleons  or 
Pompelmousses ;  when  at  the  smallest  they  form  the  Forbidden  Fruit 
of  the  English  markets.    Another  small  variety,  with  the  shaddocks 
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growing  in  clusters,  forms  a  larger  tree  than  any  other  Citrus ;  the 
fruit  is  about  as  large  as  the  fist ;  it  is  what  the  West  Indiana  call  the 
Grape-Fruit. 

6.  C.  Lumia,  the  Sweet  Lemon.  Leaves  like  those  of  the  lemon. 
Flowors  red  externally.  Fruit  with  the  flesh  and  rind  of  a  lemon, 
but  with  the  pulp  sweet,  and  the  cysts  in  the  rind  both  convex  and 
concave.  There  can  be  no  doubt  that  this  is  a  mere  variety  of 
the  next  species,  from  which  it  only  differs  in  the  want  of  acidity  in 
the  pulp.  Many  sorts  are  known  in  orange  countries,  of  which  one, 
the  Commander's  Pear,  resembles  very  much  a  large  Beurre"  Pear  ; 
their  fruit  is  seldom  seen  in  England. 

7.  C.  Limonum,  the  True  Lemon  (Citronnier  of  the  French), 
leaves  ovate-oblong,  usually  serrulated,  pale  green,  with  a  winged 
stalk.  Flowers  middle-sized,  red  externally.  Fruit  oblong,  very 
uneven,  now  and  then  almost  round,  with  a  pale-yellow  fragrant 
rind,  dotted  with  concave  cysts.  Pulp  juicy,  and  very  acid.  Of  this 
species  the  cultivators  take  little  pains  to  distinguish  the  varieties. 
When  young  plants  are  wanted  they  are  generally  raised  from  seeds 
in  the  orange  countries,  and  hence  the  samples  of  fruit  sent  to  market 
consist  at  all  times  of  numerous  sorts,  differing  very  much  in  quality. 
Some  of  them  have  their  rind  so  thick  and  insipid  that  they  approach 
the  Citron  in  quality ;  one,  with  roundish  rugged  ribbed  fruit,  is 
called  Vignette  upon  the  Continent,  where  it  is  common  ;  another, 
with  oblong  extremely  rugged  fruit,  is  one  of  the  Poncires  of  the 
French.  The  most  distinct  race  is  that  which  comprehends  the 
Perettes,  or  Little  Pears ;  they  are  very  small  in  the  fruit,  whiidi  is  a 
pale  greenish-yellow,  and  has  almost  the  shape  of  an  egg  :  their  rind 
is  more  delicately  perfumed  than  that  of  common  lemons. 

8.  C.  medica,  the  Citron  (Cedratier  of  the  French,  Cedro, 
Cedrato,  of  the  Italians).  Branches  short  and  stiff  Leaves  oblong, 
toothed.  Flowers  purple  externally.  Fruit  usually  large,  warted, 
and  furrowed,  with  an  extremely  thick  spongy  rind,  and  a  subacid 
pulp.  This  is  an  exceedingly  variable  species,  chiefly  valued  for  the 
fragrance  of  the  rind  of  the  fruit,  from  which  a  delicate  sweatmeat  is 
prepared.  The  Citron,  supposed  to  be  the  Median,  Assyrian,  or 
Persian  apple  of  the  Greeks,  is  probably  the  most  beautiful  species  of 
the  genus.  It  is  described  by  Risso  as  having  a  majestic  aspect,  shining 
leaves,  and  rosy  flowers,  which  are  succeeded  by  fruit  whose  beauty 
aud  size  astonish  the  observer  at  the  same  time  that  their  sweet 
odour  gratifies  his  senses.  The  trees  are  constantly  in  vegetation,  the 
flowers  appear  even  in  midwinter,  and  there  is  so  continual  a  succes- 
sion of  them,  that  flowers,  young  fruit,  and  ripe  fruit,  may  always  be 
seen  together  at  the  same  moment.  The  Poncire  Citrons  are  eight  or 
nine  inches  long,  and  are  the  largest  of  the  race  known  in  Europe. 

In  China  there  is  an  enormous  variety,  with  its  lobes  all  separating 
into  fingers  of  different  shapes  and  sizes,  whence  its  name  of  Fingered 
Citron.  The  Chinese  esteem  it  very  much,  both  for  its  rarity  and  f  or 
the  grateful  odour  of  its  riud.  They  place  the  monstrous  fruits  upon 
porcelain  dishes,  and  have  them  in  their  apartments  to  fill  the  air 
with  fragrance.  Those  who  would  study  this  genus  in  detail  will 
find  excellent  figures  of  above  100  varieties  in  Risso's  '  Histoire 
Naturelle  des  Orangers.'  For  the  culture,  medicinal  uses,  and  com- 
merce of  the  genus  Citrus,  see  Orange,  in  Arts  and  Sc.  Div. 

CIVET.  [VlVERRIDiE.] 

CLA'DIUM  (wAaSos,  a  branch  or  twig),  a  genus  of  Plants  belonging 
to  the  natural  order  Cyperacece.  It  has  1-2-flowered  spikelets,  5  or  6 
glumes,  the  lower  ones  empty  and  smaller,  bristles  absent,  the  nut 
with  a  thick  fleshy  coat,  tipped  with  the  slender  base  of  the  style. 
There  is  but  one  European  species  of  this  genus,  the  C.  Mariscus, 
Common  Sedge.  It  has  lateral  and  terminal  repeatedly  compound 
panicles,  the  spikelets  capitate,  the  stem  roundish,  leafy,  smooth ;  the 
leaves  rough  on  the  margins  and  keel.  It  is  not  a  common  plant  in 
Great  Britain,  except  in  Cambridgeshire,  where  in  the  bogs  and  fens 
*>f  that  county  it  is  exceedingly  common,  hundreds  of  acres  being 
covered  entirely  with  it.  It  is  used  in  many  districts  of  Cambridge- 
shire for  the  purpose  of  lighting  fires.  This  plant  is  the  Schcenus 
Mtriscus  and  Cladium  Germanicum  of  many  botanists.  Several 
species  of  Cladium  are  natives  of  Australia.  (Babington,  British  Bot.  ; 
Burnett,  Outlines.) 

CLA'DIUS,  a  genus  of  Hymenopterous  Insects  of  the  family 
Tenthredinidce.  It  has  the  following  characters  : — Antennae  about 
the  same  length  as  the  body,  ciliated  beneath,  and  nine-jointed ;  the 
two  basal  joints  short,  the  third  joint  with  a  protuberance  beneath  at 
the  base,  and  a  branch  thrown  out  from  the  upper  side  at  the  apex ; 
the  fourth  and  fifth  have  likewise  the  last-mentioned  process ;  and  in 
the  sixth  and  seventh  it  is  rudimentary.  In  the  female  all  these 
processes  are  wanting,  excepting  the  one  on  the  underside  of  the 
third  joint.  Wings  with  one  marginal  and  three  sub-marginal  cells; 
tarsi  simple. 

C.  difformis,  when  the  wings  are  expanded,  measures  in  width 
about  one-third  of  an  inch  :  it  is  black,  with  the  tibiae  and  tarsi  pale 
yellow.  This  species  may  be  considered  the  type  of  the  genus.  It 
inhabits  this  country,  but  is  not  common. 

CLADOCO'RA,  a  Fossil  genus  of  Corals  allied  -to  Lithodendron, 
and  occurring  in  the  Palaeozoic  strata. 

CLA'DUDUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Mountain 
Limestone  of  Armagh,  Bristol,  &c.  (Agassiz.) 

CLADO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 


Lichenes.  It  has  a  thallus  somewhat  shrubby,  branched,  rarely  simple, 
leafy,  with  scales,  which  are  often  evanescent ;  branches  cartilaginous, 
rigid,  fistulose,  all  attenuated  and  subulate,  divided,  fertile,  generally 
perforated  in  the  axils.  Shields  sessile,  orbicular,  convex,  capituli- 
form,  not  bordered,  fixed  by  the  circumference,  free  beneath  in  the 
centre,  the  sides  reflexed,  uniform  within.  The  genus  Cladonia  thus 
defined,  with  Scypkn-pkorus  and  Pycnothelia,  are  included  by  Acharius 
and  Delisle  in  the  genus  Cenomyce.  Sir  W.  Hooker  observes  of  this 
genus,  that  "  the  determination  of  the  species  is  attended  with  the 
greatest  difficulty,  "n  account  of  their  variable  character ;  and  in  the 
present  state  of  my  knowledge  I  dare  not  venture  upon  introducing 
others  than  those  published  in  English  Botany.  Much  attention  has 
been  given  to  thi>  genus  by  Delisle  in  the  '  Botanicum  Gallicum,' 
who,  with  Achariuf,  unites  this  and  the  two  following  genera  into  one, 
Cenomyce,  and  enumerates  fifty-three  species,  besides  many  marked 
varieties,  as  natives  of  France  ;  all  of  which  are  most  probably  natives 
also  of  Britain.  B«  would  render  an  acceptable  service  to  British 
Botany  who  should  undertake  a  monograph  of  the  British  Cladoniece." 
Hooker  enumerates  only  five  British  species. 

C.  rangiferina,  Rein-Deer  Moss,  has  erect,  elongated,  roughish, 
cylindrical,  greenish-white,  very  much  branched  podetia,  the  axils 
perforated,  the  branches  scattered,  often  intricate  divaricated,  the 
alternate  ones  drooping,  apothecia  subglobose,  brown,  on  small  erect 
branchlets.  This  is  a  frequent  plant  in  Great  Britain,  on  moors,  heaths, 
and  mountains.  Its  botanical  characters  are  very  variable,  more 
especially  the  colour  and  the  length  of  the  ramifications.  This  may 
be  accounted  for  by  the  wide  range  of  latitude  in  which  it  is  found, 
extending  from  the  arctic  regions,  where  it  is  most  abundant,  to  the 
tropics.  This  plant  is  the  principal  support  of  the  rein-deer  in  its 
native  countries,  and  hence  its  common  name.  In  Lapland  there  is 
no  plant  so  abundant  as  this,  especially  in  the  pine  forests,  where  it 
covers  the  surface  of  the  soil  for  many  miles  together  like  snow.  On 
the  destruction  of  the  forests  by  fire  this  plant  continues  to  grow,  and 
then  reaches  its  greatest  luxuriance.  In  such  districts  the  rein-deer 
are  principally  pastured  in  the  winter ;  and  whatever  may  be  the  depth 
of  snow,  these  animals  are  enabled  to  obtain  their  food  by  grubbing 
with  their  nose3  through  the  snow.  It  would  be  quite  impossible  that 
the  rein-deer  should  exist  in  these  climates  during  the  winter  were  it 
not  for  this  apparently  insignificant  plant.  The  Laplanders  are  also 
in  the  habit  of  collecting  this  lichen  with  rakes  in  the  rainy  season, 
when  it  is  flexible,  and  readily  separates  from  the  ground  where  it 
has  grown ;  they  then  lay  it  up  in  heaps  to  serve  as  fodder  for  their 
cows.  Dr.  Clarke  and  his  companions,  during  his  travels  in  Lapland, 
were  tempted  to  eat  some  of  this  lichen.  "  To  our  surprise,"  he  says, 
"  we  found  that  we  might  eat  of  it  with  as  much  ease  as  of  the  heart 
of  a  fine  lettuce.  It  tasted  like  wheat  bran.  But  after  swallowing  it 
there  remained  in  the  throat  and  upon  the  palate  a  gentle  heat  or 
sense  of  burning,  as  if  a  small  quantity  of  pepper  had  been  mixed 
with  the  lichen.  We  had  no  doubt  that  if  we  could  have  procured 
oil  and  vinegar  it  would  have  made  a  grateful  salad.  Cooling  and 
juicy  as  it  was  to  the  palate,  it  nevertheless  warmed  the  stomach  when 
swallowed,  and  cannot  fail  of  proving  a  gratifying  article  of  food  to 
man  or  beast  during  the  dry  winter  of  the  frigid  zone.  Yet  neither 
Laplanders  nor  Swedes  eat  of  this  lichen."  This  might  arise  from 
the  fact  which  Dr.  Clarke  relates  shortly  after,  namely,  "  that  when 
Gustavus  III.  succeeded  to  the  throne  an  edict  was  published  and  sent 
all  over  Sweden,  recommending  the  use  of  this  lichen  to  the  peasants 
in  time  of  dearth,  and  they  were  advised  to  boil  it  in  milk."  Such 
an  edict  would  be  likely  to  have  the  effect  of  preventing  people  from 
eating  it,  as  it  would  from  that  time  forth  be  only  looked  upon  as  a 
last  resource.  Dillenius  however  states  that  when  boiled  in  water  it 
yields  no  jelly,  its  substance  is  very  little  diminished,  and  becomes 
drier  than  before ;  and  the  decoction  evaporated  yields  only  a  small 
quantity  of  an  acerb  and  austere  extract.  The  alimentary  secretion 
of  this  plant  appears  to  be  similar  to  that  of  other  lichens.  It  is 
called  Lichenin,  or  Lichen  Starch,  and  contains  the  same  elements  as 
starch.  No  nitrogen  has  been  detected.  It  is  however  probable  that 
nitrogen  will  be  found  to  exist  in  this  lichen,  as  during  the  winter  it  sup- 
plies the  rein-deer  with  food  which  must  require  a  nitrogenous  com- 
pound in  order  to  maintain  its  muscular  power,  unless  we  have  recourse 
to  the  supposition  that  starch  or  lichenin,  by  union  with  free  nitrogen 
in  the  system,  can  be  converted  into  fibrine  or  other  proteinaceous 
compounds. 

C.  vermicularis,  Vermicelli  Lichen,  has  its  podetia  spreading  horizon- 
tally, pure  white,  subulate,  simple  or  slightly  branched,  branches 
tapering  at  each  end.  It  has  been  found  not  unfrequent  on  the 
loftiest  mountains  of  the  north  of  England  and  Scotland.  The  shape 
of  its  branches  give  it  the  appearance  of  a  bundle  of  small  worms  or 
of  vermicelli.  It  is  a  native  of  South  America,  where  it  is  used  as  a 
stomachic  under  the  name  of  Contrayerba  blanca. 

C.  sanguined  has  a  leafy  very  thick  imbricated  thallus,  scarlet,  and 
frosted  with  white  beneath ;  above,  green  and  somewhat  gelatinous  ; 
the  lobes  crenulated,  ascending  ;  podetia  nearly  solid,  cavernous,  split 
into  fingered  lobes,  either  wholly  or  at  their  apex  only ;  the  shields 
marginal,  confluent,  scarlet.  This  pretty  form  is  a  native  of  the 
Brazils,  where  it  is  rubbed  down  with  sugar  and  water,  and  is  found 
to  be  an  excellent  remedy  for  aphtha)  in  children.  The  remaining 
described  British  species  are  C.  uncialis,  C.  pungens,  C.  furcata. 
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(Lindley,  Flora  Medico, ;  Burnett,  Outlines  of  Botany;  Hooker, 
British  Flora,  vol.  ii.) 

CLADYODON,  a  generic  title  for  some  Fossil  Reptiles  found  in  the 
New  Red-Sandstone  System.  [Sauria.] 

CLARIS.    [Bebnicle  Goose.] 

CLANGULA,  a  genus  of  Birds  belonging  to  the  family  Anatidm. 
CLARY.  [Salvia.] 

CLATHRA'RIA,  a  genus  of  Fossil  Plants  found  in  the  Wealden 
strata  of  Sussex  by  Dr.  Mantell.  The  stem  is  reticulated  on  the 
surface,  and  has  analogies  to  Xanthorrhcea  and  the  Cycadece.  Clath- 
raria  Lyellii  and  CI.  Mantelli  (this  latter  the  fruit)  are  described  by 
Brongniart  ('  Hist,  des  Ve'ge't.  Foss.'). 

CLATHRO'PTERIS,  a  remarkable  genus  of  Fossil  Ferns,  the 
foliation  of  which  is  marked  with  quadrangular  network  of  vessels — 
a  rare  circumstance  in  living  ferns— such  as  Meniscium.  Clathropteris 
meniscioides  occurs  in  the  Mesozoic  Sandstone  of  Hor  in  Scania. 
CLAUSILIA,  a  genus  of  Palmoniferous  Mollusca.  [H^licid^b.] 
CLAVAGELLA,  a  genus  of  Testaceous  Acephalous  Animals, 
established  by  Lamarck  in  the  fifth  volume  of  the  '  Histoire 
Naturelle  des  Animaux  sans  Vertebres,'  published  in  1818,  and 
arranged  by  him  under  his  Tubicole'es,  between  Aspergillum  and 
Fistulana.  He  described  four  species,  all  fossil,  referring  at  the  same 
time  to  the  '  Annales  du  Museum,'  where  he  had  figured  the  first  of 
theu'  under  the  name  of  Fistulana  eckinata.  Lamarck  thus  defines 
the  genus  : — "A  tubular  shelly  sheath,  attenuated  and  open  ante- 
riorly, terminated  posteriorly  in  an  ovate  subcompressed  club  beset 
with  tubular  spines ;  the  club  presenting  on  one  side  the  one  valve 
fixed  in  its  wall  or  substance,  while  the  other  valve  remains  free  in 
the  tube." 

The  genus  was  only  known  in  a  fossil  state  to  conchologists,  when 
Mr.  George  Sowerby  observed  in  the  British  Museum  a  recent  speci- 
men, which  he  at  first  thought  might  be  an  Aspergillum,  inclosed  in  a 
mass  of  stone.  On  application  to  Mr.  Children,  that  gentleman 
allowed  Mr.  Sowerby  to  examine  it  more  closely,  and  on  scraping 
away  some  of  the  investing  stone  the  latter  found  Clavagella  aperta, 
the  first  recorded  recent  species,  and  figured  and  described  it  in  his 
'  Genera  of  Recent  and  Fossil  Shells.'  The  same  naturalist,  on  the 
return  of  Mr.  Samuel  Stutchbury  from  his  voyage  to  some  of  the 
Australian  and  Polynesian  Islands,  described  and  figured  (1827)  a 
second  species,  Clavagella  australis,  three  specimens  of  which  were 
with  difficulty  obtained  by  Mr.  Stutchbury  at  North  Harbour,  Port 
Jackson,  in  a  siliceous  grit  like  that  of  the  coal-measures,  where  their 
presence  was  betrayed  just  beneath  low  water  mark,  by  their  forcible 
ejection  of  the  water  from  the  aperture  of  their  tubes  :  the  specimen 
of  Clavagella  australis  figured  by  Mr.  Sowerby  is  also  in  the  British 
Museum.  In  1829  Mr.  Henry  Stutchbury,  in  arranging  the  collection 
of  Mr.  Isaac  Lyon  Goldsmid,  suspected  the  presence  of  a  Clavagella 
in  a  mass  of  Astroeopora,  and,  on  fracturing  the  specimen,  laid  open 
two  individuals  of  another  species,  Clavagella  elongata,  Broderip. 
According  to  Cuvier,  and  a  notice  in  the  '  Annales  des  Sciences 
Naturelles'  (tome  xvii.,  p.  78),  M.  Audouin  (1829)  described  a  recent 
Bpecies,  and  M.  Rang,  in  his  '  Manuel  des  Mollusques'  (1829),  mentions 
another,  apparently  Clavagella  rapa. 

Still  the  animal  remained  unknown ;  when,  on  the  return  of  Mr. 
Cuming  from  his  first  voyage,  that  zealous  collector  produced  another 
specimen  which  fortunately  included  the  soft  parts.  A  fragment  of 
calcareous  grit  was  dredged  up  by  Mr.  Cuming  from  a  depth  of  eleven 
fathoms,  at  the  island  of  Muerte,  in  the  Bay  of  Guayaquil,  and  in  this  was 
the  greater  portion  of  the  chamber  and  tube,  both  valves,  and  the  animal 
of  Clavagella  lata  of  Broderip.  Mr.  Broderip,  who  has  described  this 
and  two  other  recent  species  in  the  first  volume  of  the  '  Transactions 
of  the  Zoological  Society'  (p.  261),  says,  that  a  close  examination  of 
the  recent  species  has  convinced  him  that  though  one  valve  is  always 
fixed  or  imbedded  in  the  chamber,  and  soldered,  as  it  were,  to  the 
tube,  so  as  to  make  one  surface  with  it,  the  tufce  is  not  necessarily 
continued  into  a  complete  testaceous  clavate  shape.  In  Mr.  Goldsmid's 
best  and  largest  specimen,  the  fixed  valve  was  imbedded  in  the  coral, 
and  though  continued  on  to  the  tube  or  siphonic  sheath,  was  sur- 
rounded by  the  wall  of  the  coral  chamber  at  its  anterior  extremity. 
In  the  other  specimen  the  fixed  valve  was  also  continued  on  to  the 
tube.  In  the  first-mentioned  specimen  of  Clavagella  elongata,  at  the 
anterior  or  greater  end  of  the  ovate  chamber,  an  insulated  or  shelly 
plate  had  been  secreted  with  tubular  perforations ;  that  part  of  the 
chamber  having  afforded  (apparently  at  a  former  period)  the  best 
communication  with  the  ambient  fluid  :  but  a  calcareous  deposit 
having  almost  entirely  cut  off  that  communication,  the  animal  seemed 
to  have  been  compelled  to  secrete  a  second  shelly  plate  towards  the 
anterior  ventral  edge  of  the  fixed  valve,  where  the  perforation  of  some 
other  shell  (a  Lithodomus  probably)  secured  the  necessary  influx  of 
water.  Nor  is  this  the  only  instance  of  the  secretion  of  a  second 
tubular  plate  which  has  fallen  under  Mr.  Broderip's  notice.  In  the 
last^mentioied  or  smaller  specimen,  the  perforated  shelly  plate  joins 
the  anterior  ven'  cal  edge  of  the  fixed  valve  laterally,  that  point  of  the 
chamber  being  evidently  the  most  practicable  for  communicating  with 
the  water  by  means  of  the  tubules :  the  rest  of  the  anterior  edge  of 
the  fixed  valve  is  surrounded  by  the  coral  walL  In  Mr.  Cuming's 
specimen  the  fixed  valve  is  continued  on  to  the  tube.  The  anterior 
«dg«  of  this  valve  is  surrounded  by  the  naked  wall  of  the  chamber, 


and  the  greater  end  of  the  chamber,  or  that  part  of  it  which  is  oppo- 
site to  this  anterior  edge,  being  impracticable,  from  its  thickness  as  a 
water  communication  (with  a  small  exception,  which,  not  improbably, 
had  ceased  to  be  available),  the  animal  had  been  driven  to  secrete  the 
perforated  shelly  plates  not  far  from  the  throat  of  the  tube  on  either 
side,  where  the  chambers  of  Petricoloe  or  Lithodomi  opened  a  pansage 
to  the  surrounding  water. 

Professor  Owen,  from  an  examination  of  Mr.  Cumine's  specimen, 
has  given  an  account  of  the  anatomy  of  this  mollusk.  ('  Zool.  Trans.,' 
vol.  i.)  He  found  the  following  to  be  the  relative  position  of  the 
animal : — The  mouth  turned  towards  the  closed  end  of  the  chamber, 
which  is  consequently  the  anterior  part.  The  heart  and  rectum  near 
the  side  where  the  valves  are  connected  by  the  ligament,  or  the  dorsal 
part.  The  visceral  mass  projecting  towards  the  opposite  or  neutral 
side.  The  siphon  extending  into  the  commencement  of  the  calcare- 
ous tube,  which  leads  out  of  the  anal  or  posterior  part  of  the  chamber. 
The  fixed  valve,  which  covers  the  rough  surface  of  the  porous  rock  or 
coral,  like  the  tiling  of  a  chamber-floor,  and  affords  a  smooth  polished 
surface  for  the  support  and  attachment  of  the  animal,  is  the  left 
valve  :  the  right  valve  remains  free,  or  is  connected  only  to  the  soft 
parts  and  cardinal  ligament,  in  order  to  assist  in  the  excavating  and 
respiratory  actions. 

The  shelly  substance  of  the  fixed  valve  passes  without  interruption 
into  that  of  the  tube  ;  a  slight  ridge  circumscribing  the  entry  of  the 
tube  into  the  chamber  indicating  the  line  of  separation,  unless  the 
extent  of  the  valve  be  limited  to  that  of  the  internal  nacreous  deposi- 
tion. The  tube  of  an  oval  form,  7  lines  by  5  in  diameter.  The  cal- 
careous walls  i^th  of  an  inch  in  thickness  at  the  outlet,  and  about  ^,th 
at  the  opposite  extremity.  The  free  valve  unequally  triangular,  with 
the  angles  rounded  off,  about  the  thickness  of  a  sixpence,  moderately 
concave  towards  the  soft  parts,  and  striated  only  in  the  direction  of 
the  layers  of  increment  on  the  outer  surface,  as  in  most  of  the  Pylori- 
dean  Bivalves  of  M.  de  Blainville.  The  layers  gradually  increase 
towards  the  dorsal  edge  for  a  little  more  than  one  half  of  the  valve, 
beyond  which  the  layers  continue  of  almost  equal  breadth.  "  This 
growth  of  the  valve,"  adds  Mr.  Owen,  "  corresponds  to  the  direction 
in  which  the  chamber  is  enlarged,  which  is  principally  on  the  dorsal, 
dextral,  and  anterior  sides  :  now  this  is  the  mode  of  enlargement  best 
adapted  for  the  full  development  of  the  ovary  ;  so  that  it  would  seem 
that  the  Clavagella  continues  for  a  time  to  work  its  way  into  the  rock 
without  material  increase  of  size,  leaving  behind  it  a  calcareous  tube, 
which  marks  its  track  ;  after  which  it  becomes  stationary,  and  limits 
its  operations  to  enlarging  its  chamber  to  the  extent  necessary  for  the 
accomplishment  of  the  great  object  of  its  existence." 

The  mantle  enveloping  the  body  is  like  a  shut  sac,  but  perforated 
for  the  siphon  and  foot,  the  opening  for  the  latter  being  reduced  to 
a  small  slit.  M.  Ruppell  observed  an  analogous  orifice  in  the  corre- 
sponding part  in  Aspergillum,  namely,  that  whioh  is  next  the  sunken 
sieve-like  extremity  of  the  tube,  and  by  which  he  supposes  the  water 
necessary  for  respiration  to  be  received  when  the  retreating  tide 
leaves  exposed  the  expanded  siphonic  extremity.  Professor  Owen  is 
of  opinion  that  this  cannot  be  its  use  in  those  species  of  Clavagdla 
which  exist  at  depths  too  great  to  allow  of  their  being  ever  left 
with  the  siphonic  aperture  out  of  water ;  but  that  it  must  serve  to 
keep  up  a  communication  with  the  neighbouring  cavities  of  the  rock, 
by  means  of  the  calcareous  tubules,  the  formation  of  which  is  deter- 
mined by  the  proximity  of  these  cavities.  When  therefore  the 
Clavagella,  by  a  sudden  contraction  of  the  adductor  muscles,  has 
forcibly  expelled  the  branchial  currents  from  the  siphon,  as  was 
observed  by  Mr.  Stutchbury,  the  space  between  the  free  valve  and 
the  walls  of  the  chamber  would  be  simultaneously  filled,  either  by 
water  rushing  in  through  the  tubules,  or  forced  out  from  the  branchial 
cavity  through  the  small  anterior  orifice  of  the  mantle.  To  assist 
this  operation  there  is  a  proportional  development  of  the  muscular 
system,  which  is  remarkably  powerful.  The  impression  of  the  great 
or  posterior  adductor  is  carried  two  lines  beneath  the  surface  of  the 
chamber  posteriorly,  but  gradually  rises  to  the  level  of  the  valve. 
The  impression  of  the  smaller  anterior  adductor  is  more  faint,  and  is 
continued  into  the  sinuous  pallial  impression,  which  follows  the 
contour  of  the  anterior  margin  of  the  valve  at  about  two  lines'  distance 
from  it.  In  the  free  valve  the  last  two  muscular  impressions  are 
separate.  The  outer  dermoid  layer  of  the  mantle  is  extremely  thin, 
and,  where  it  does  not  line  the  valves,  is  mottled  with  minute  dark 
spots,  less  numerous  than  those  on  the  skin  of  Cephalopods,  and 
presenting,  under  the  microscope,  a  glandular  appearance.  The 
muscular  layer,  after  forming  the  siphon  and  its  retractors,  is  confined 
to  the  anterior  part  of  the  mantle,  where  it  swells  into  a  thick  convex 
mass  of  interlaced  and  chiefly  transverse  fibres,  and  forming, 
Professor  Owen  supposes,  one  of  the  principal  instruments  in  the 
work  of  excavation.  No  fibres  could  be  detected  in  other  parts  of 
the  mantle ;  nor  could  any  be  expected  in  a  mantle  which  had  no 
lobes  to  be  retracted.  The  siphon,  in  the  contracted  state,  formed  a 
slightly-compresBed  cylindrical  tube,  half  an  inch  in  length,  and  the 
same  in  the  long  diameter,  traversed  longitudinally  by  the  branchial 
and  anal  canals,  separated  from  each  other  by  a  muscular  septum, 
extending  to  the  end  of  the  siphon,  beyond  which  the  two  tubes  do 
not  separately  extend  outwards,  agreeing  in  this  respect  with 
Oastrochrrna  and  Aspergillum.    Muscular  walls  of  the  siphon  twg 
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lines  in  thickness;  the  septum  separating  the  branchial  and  anal 
canals  one  line ;  diameter  of  each  canal  about  one  line ;  inner 
extremity  both  of  the  anal  and  respiratory  tube  provided  with  a 
valvular  fold :  terminations  beset  with  short  papillse.  The  retractor 
muscles  attach  the  siphon  to  the  posterior  adductor  on  one  side,  and 
to  the  anterior  extremity  of  the  oval  mass  of  muscular  fibres  above 
mentioned  on  the  other,  leaving  an  intermediate  space  on  both  sides 
the  body,  which  exposes  part  of  the  gills  and  labial  tentacles.  The 
muscular  mass  which  bounds  the  anterior  part  of  the  animal's  body 
is  oval,  one  inch  three  lines  long,  eight  lii  es  broad,  and  varying  in 
thickness  from  two  to  three  lines  :  it  is  smooth  and  convex  externally, 
and  hollowed  out  within  to  lodge  the  viscera  at  the  base  of  the  foot, 
for  the  passage  of  which  it  leaves  the  small  orifice  above  mentioned. 
The  margins  attached  to  the  valves  are  more  or  less  irregular  :  that 
affixed  to  the  loose  valve  is  the  broadest,  being  at  the  ventral 
extremity  three  lines  in  length. 

The  gills  have  the  same  laminated  structure  as  that  observed  in 
other  bivalves,  they  are  broad  and  short,  corresponding  to  the  form 
of  the  animal ;  and  the  laminae,  not  thin  compressed  layers,  but  broad 
and  projecting  but  little  from  the  sides  of  the  visceral  mass,  are 
arranged  in  three  layers  instead  of  two,  on  either  side  of  the  foot. 

The  digestive  system  is  accordant  with  the  structure  of  the  same 
part  in  the  other  acephalous  mollusks.  The  mouth,  a  transverse 
slit,  without  masticatory  or  salivary  organs,  is  bounded  by  the  upper 
and  lower  labial  processes  which  are  continued  in  the  form  of  two 
transversely  striated  pointed  tentacles  on  either  side  :  these  prehensile, 
sensitive,  and  probably  respiratory  organs  measure  each  six  lines  in 
length,  and  about  one  and  a  half  lines  in  breadth.  The  oesophagus, 
after  a  course  of  two  lines,  dilates  into  a  stomach,  the  sides  of  which 


are  perforated  by  the  large  hepatic  ducts.  The  intestine,  after  a 
course  of  eight  lines,  forms  a  small  caecum  about  one  line  in  length. 
The  intestine,  after  making  three  close  turns  upon  itself  in  the  mass 
of  ova  and  hepatic  follicles  at  the  base  of  the  foot,  passes  in  imme- 
diate contact  with  but  not  through  the  heart,  and  then  below  the 
posterior  adductor,  to  opposite  the  posterior  orifice  of  the  anal  tube. 
The  exterior  of  the  intestine  has  an  irregular  honey-combed  appear- 
ance, from  the  close  adhesion  to  it  of  the  capsules  of  the  ova.  The 
liver  has  the  same  divided  follicular  structure  and  green  colour  as 
in  the  other  Bivalves. 

The  nervous  system  consists  of  a  large  and  conspicuous  ganglion 
situated  at  the  posterior  part  of  the  base  of  the  foot,  just  above  the 
orifice  of  the  anal  tube.  Two  nervous  cords  extend  from  this 
ganglion,  on  either  side  the  foot,  to  the  mouth ;  other  branches  radiate 
in  the  opposite  direction  to  the  siphonic  and  adductor  muscles. 

The  ovary,  of  a  gray  colour,  forms  a  mass  at  the  dorsal  aspect  of 
the  body  above  the  great  adductor  muscle,  and  extending  ventral 
on  either  side  the  oesophagus  and  stomach  to  the  opposite  end  of  the 
base  of  the  foot.  All  this  mass  of  intestinal  folds,  hepatic  follicles, 
and  ova  was  covered  by  a  thin  membrane.  The  little  muscular 
process  or  foot  which  passes  through  the  anterior  slit  of  the  mantle 
is  but  four  lines  long,  and  half  a  line  in  breadth  :  its  possible  use 
may  be  to  apply  a  solvent  to  the  rock  in  which  the  chamber  is 
excavated. 

Mr.  Broderip  observes  that  we  are  left  to  conjecture  the  causes 
which  operate  to  determine  the  animal  in  the  choice  of  its  abode,  if 
indeed  it  can  be  called  choice,  for  most  probably  Clavagella  is  the 
creature  of  circumstances,  and  if,  soon  after  its  exclusion  from  the 
parent  (when  Mr.  Broderip  supposes  it  to  be  furnished  with  its  two 


Fig  1 ,  part  of  calcareous  grit  rock  containing  the  fixed  valve  and  part  of  the  tube 
of  Clavagella  lata  ;  fig.  3,  external  view  of  the  right  or  free  valve ;  fig.  4,  internal 
view  of  the  same,  6howing  the  muscular  impressions  corresponding  with  those 
of  the  left  or  fixed  valve  ;  fig.  2,  soft  parts  of  C.  lata  seen  from  the  right  side, 
the  dermal  layer  of  the  mantle,  e,  being  removed  ;  fig.  5,  the  same  seen  from 
the  left  side,  or  that  which  is  in  contact  with  the  fixed  valve.  The  extremities 
of  the  left  labial  appendages  only  are  exposed,  no  part  of  the  gill  being  pro- 
truded. A  bristle  is  placed  in  the  opening  of  the  mantle,  a,  anterior  wall  of 
the  chamber  ;  b,  dorsal  wall,  the  letter  placed  on  the  hinge  of  the  fixed  valve  ; 
c,  ventral  wall ;  d,  posterior  or  siphonic  outlet ;  e,  tubular  communications 
with  a  neighbouring  cavity,  here  sent  off  from  the  posterior  part  of  the  mantle  ; 
e'  e',  calcareous  tubes  secreted  by  the  above  processes  and  extending  into  the 
cavities  contiguous  to  the  throat  of  the  tube  ;  e",  a  cavity  communicating  with 
the  anterior  part  of  the  chamber;  /',  impression  of  the  posterior  adductor 
muscle  ;  g',  impression  of  the  anterior  adductor  muscle  ;      impressionof  tho 


pallial  muscle,  or  third  adductor ;  /,  posterior  or  large  adductor  (the  single 
adductor  of  the  Ostracea,  8;c.,  corresponds  to  this,  the  following  are  super- 
added in  other  families  of  Bivalves) ;  g,  the  anterior,  antero-dorsal,  or  smaller 
adductor  ;  A,  the  pallial  or  antero-ventral  adductor ;  i,  the  convex  muscular 
mass  continued  over  the  anterior  part  of  the  body,  and  reducing  the  opening  of 
the  mantle  to  the  small  slit*,  through  which  a  bristle  is  placed  in  fig.  S  (this 
mass  is  an  inordinate  development  of  what  forms  the  muscular  margins  of  the 
mantle  lobes  in  other  Bivalves)  ;  i,  muscular  fibres  of  the  siphon  ;  I  (fig.  6), 
the  respiratory,  or  inges'tive  siphonic  canal;  m,  the  anal  or  egestive  siphonic 
canal;  n,  the  labial  or  buccal  appendage  ;  t,  the  gills  :  in  fig.  2  the  right  gill 
is  seen  partially  protruded  between  the  muscular  parts  of  the  mantle ;  x,  part 
of  the  ovary  (figures  and  description  from  Owen,  to  whose  lucid  memoir  and 
illustrations  the  reader  is  referred  for  the  anatomy  of  the  internal  parts) ; 
fig.  7,  anterior  termination  of  the  shelly  tube  of  C.  aperta,  Sow.,  from  Mr. 
Sowerby's  '  Genera  of  Recent  and  Fossil  Shells.' 
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valves  only,  and  to  float  free,  with,  perhaps,  some  voluntary  impulse), 
it  arrives  at  the  vacant  hole  of  some  small  Petricola,  Lithodomus,  or 
other  perforating  Testacean  which  suits  it,  one  valve  soon  becomes 
attached  to  the  wall  of  the  hole,  and  then  the  animal  proceeds  to 
secrete  the  siphonic  sheath  or  tube,  to  enlarge  the  chamber  according 
to  its  necessities,  and  to  form  the  shelly  perforated  tubular  plate 
which  is  to  give  admission  to  the  water  at  the  practicable  part  of 
the  chamber.  How  the  excavation  is  carried  on  is  also  doubtful. 
The  chambers  of  the  individuals  of  Clavagella  australis,  described 
by  Mr.  Broderip,  were  formed  in  a  siliceous  grit,  those  of  C.  elongata 
in  an  Astrasopora,  that  of  C.  lata  in  a  calcareous  grit,  and  those  of 
C.  Melitensis  in  an  argillo-calcareous  tufa.  "  If,"  says  the  author 
last  mentioned,  "  the  excavation  be  the  work  of  a  solvent  secretion, 
it  must  be  a  solvent  of  extensive  power.  The  situation  of  the 
glands,  detected  by  my  friend  Mr.  Owen,  leads  me  to  think  that  they 
minister  in  some  way  to  this  operation ;  and  I  do  not  see  how  the 
anterior  or  greater  end  of  the  chamber  can  be  operated  on  by  mere 
mechanical  attrition  with  such  parts  as  must  have  been  contiguous 
to  it.  It  has  been  objected  that  any  solvent  which  would  act  on  a 
calcareous  rock  would  equally  act  on  the  calcareous  shell  of  the 
animal ;  but  there  is  perhaps  more  of  point  than  of  strength  in  this 
objection.  Without  laying  too  much  stress  on  that  law  of  nature 
by  which  chemical  and  vital  forces  are  placed  in  a  state  of  hostility, 
and  which  may  or  may  not  be  applicable  to  such  a  substance  as 
shell,  the  gland  for  the  secretion  of  the  supposed  solvent,  as  well  as 
the  organ  for  applying  it,  may  be  so  placed  as  that  the  solvent  shall 
only  come  in  contact  with  the  inorganic  or  dead  substance  to  be 
acted  on  without  touching  the  shell.  Again,  it  has  been  asked,  what 
solvent  would  act  equally  on  a  calcareous  and  on  a  siliceous  sub- 
stance ?  To  this  it  may  be  answered,  first,  that  it  is  not  pretended 
that  the  nature  of  the  supposed  solvent  is  known ;  secondly,  that  in 
siliceous  grits,  there  is  more  or  less  calcareous  matter  by  which  the 
mass  is  held  together,  and  that  the  solution  of  the  calcareous  particles 

would  be  followed  by  the  disintegration  of  the  stone  One 

observation,  arising  from  the  various  depths  at  which  the  recent 
species  have  been  found,  will  not,  perhaps,  be  deemed  irrelevant.  C. 
australis  was  so  near  the  surface  at  low  water,  that  it  was  detected 
by  its  ejection  of  the  fluid ;  C.  elongata,  from  the  nature  of  the  coral 
in  which  it  was  chambered,  could  not  have  been  living  far  beneath 
the  surface ;  whereas  C.  lata  was  dredged  up  from  a  depth  of  66  feet. 
Any  inferences,  therefore,  as  to  the  state  of  submersion  of  a  rock 
during  the  life  of  the  fossil  species  of  Clavagella  which  there  occur, 
should  be  made  with  caution  by  the  geologist." 

The  geographical  distribution  of  the  genus,  though  now  compara- 
tively rare  in  cabinets,  is  probably  wide.  A  sharp  investigation  of 
masses  of  coral  and  of  submerged  perforated  rocks  or  stones,  particu- 
larly in  warm  climates,  is  very  likely  to  be  rewarded  by  the  discovery 
of  Clavagellw. 

With  regard  to  its  place  amongst  the  other  Mollusca,  Professor 
Owen  is  of  opinion  that  the  organisation  of  Clavagella,  like  that  of 
Aspergillus  described  in  the  '  Reise  von  Afrik'  of  Dr.  Ruppell,  is 
modelled  on  the  type  of  the  Acephalous  Bivalves ;  and  that  it  follows 
most  closely,  in  the  variations  from  that  type,  the  modifications  which 
have  been  observed  in  Gastrockcena.  The  lengthened  worm-like  figure 
of  Aspergillus  is  exchanged  in  Clavagella,  observes  Professor  Owen, 
for  a  shorter  form  with  greater  lateral  development ;  and  instead  of 
the  small  rudimentary  valves,  which  are  enchased,  as  it  were,  in  the 
calcareous  sheath  of  Aspergillum,  we  find  them  here  largely  developed, 
and  one  of  them  always  remaining  at  liberty,  to  be  applied  by  a 
powerful  muscular  apparatus  to  those  offices  which  are  essential  to 
the  forcible  expulsion  of  the  fluid  in  the  branchial  cavity,  and  pro- 
bably to  assist  in  the  excavation  of  its  secure  abode. 

Fotsil  Clavagella. 

Mr.  Broderip  says  that  no  fossil  Bpecies  appear  to  have  been 
detected  below  the  Supracretaceous  group.  M.  Deshayes,  in  his  tables, 
gives  two  living  and  seven  fossil  (tertiary)  species,  and  one  (C.  aperta, 
Sowerby)  as  found  both  living  and  fossil  (tertiary).  He  gives  the 
Mediterranean  and  Indian  Ocean  as  the  habitation  of  the  living 
animal,  and  Sicily  (Pliocene  Period  of  Lyell)  as  the  locality  of  the 
fossil.  In  his  edition  of  Lamarck  he  makes  the  whole  number  (living 
and  fossil)  seven,  the  seventh  and  last  species  being  C,  aperta ;  but 
he  refers  to  Rang's  '  Manuel'  for  a  second  living  species.  C.  coronata 
is  found  in  the  London  Clay.  In  Deshayes's  edition  of  Lamarck,  the 
species  C.  echmata  is  followed  by  C.  cristata  ;  and  the  editor,  in  a 
note  referred  to  from  the  latter,  says  that  these  two  species  should 
be  united,  as  they  only  differ  in  size  and  age.  He  also  observes  that 
the  free  valve  of  C.  cristata,  or  of  C.  tibialis,  has  been  placed  by 
Lamarck  among  the  species  of  Glycimeris  under  the  name  of  G.  mar- 
garitacea.  And  here  we  may  mention  the  difficulty  of  laying  down 
specific  characters  from  the  valves,  which  being,  as  Mr.  Broderip 
remarks,  nearly,  perhaps  altogether,  excluded  from  the  light,  colour, 
at  best  but  a  treacherous  guide,  is  absent  entirely  ;  while  the  shape 
of  the  chamber  and  of  the  valves,  together  with  the  comparative 
roughness  or  smoothness  of  their  outer  surfaces,  may  depend  upon 
the  greater  or  less  degree  of  hardness  of  the  material  in  which  the 
chamber  is  formed. 

CLAVELINA.  [Clavelinidje.] 


CLAVELINIDiE,  a  family  of  Tunicated  Mollusca,  including  the 
British  genera  Clavelina  and  Perophora.  This  family  may  be  regarded 
as  uniting  together  the  Compound  and  Simple  Ascidians.  Till  very 
recently  it  was  supposed  that  the  animals  forming  this  family  belonged 
to  the  latter.  Milne- Edwards  first  pointed  out  that  the  animals  which 
had  been  described  by  Savigny  under  the  genus  Clavelina  were  not 
always,  nor  even  usually,  separated  from  each  other ;  but  that  they 
spring,  as  it  were,  from  a  common  creeping  stem,  and  multiply  by 
gemmation  in  the  same  manner  as  the  Compound  Ascidians.  Milne- 
Edwards  also  pointed  out  that  an  animal,  described  by  Mr.  Joseph 
Jackson  Lister  in  the  'Philosophical  Transactious '  for  1834,  was 
truly  an  Ascidian.  This  animal  occurs  in  groups  consisting  of  several 
individuals,  each  having  its  own  heart,  respiration,  and  system  of 
nutrition,  but  fixed  on  a  peduncle  that  branches  from  a  common 
creeping  stem.  The  individual  animals  were  connected  together  by  a 
circulation  extending  throughout  the  stem.  They  are  transparent,  so 
that  their  structure  can  easily  be  seen  through  their  membranous 
covering.  Milne-Edwards  proposed  for  these  animals  the  name  of 
Social  Ascidians. 

Clavelina,  Savigny. — The  individuals  and  groups  are  connected  by 
creeping  radiciform  prolongations,  the  animals  having  elongated  erect 
more  or  less  pedunculated  bodies.  The  branchial  and  anal  orifices 
without  rays ;  outer  tunic  smooth  and  transparent ;  thorax  usually 
marked  with  coloured  lines. 

C.  lepadiformis  (Ascidia  lepadiformis,  0.  F.  M  tiller).  Thorax 
forming  a  third  part  of  the  length  of  the  adult  individual,  and  marked 
with  yellow  lines  ;  stomach  of  a  bright  orange,  placed  near  the  middle 
of  the  abdominal  portion  of  the  animal ;  part  of  the  intestines  of  the 
same  colour.  Mr.  Alder  says  this  animal  is  very  generally  diffused 
throughout  the  coasts  of  Great  Britain.  He  has  met  with  it  on  the 
Devonshire,  Cornish,  and  Northumberland  coasts,  and  in  Lamlash, 
Rothsay,  and  Oban  bays  in  Scotland.  Mr.  W.  Thompson  has  found 
it  in  Ireland. 

Milne-Edwards  gives  the  following  account  of  the  development  ol 
this  species  : — "  If  we  examine  with  care  the  foot  of  a  C.  lepadiformis, 
we  see  that  the  animal  adheres  to  the  soil  by  more  or  less  numerous 
radiciform  prolongations  of  the  tegumentary  tunic  ;  and  usually  we 
find  also  cylindrical  filaments,  which  mingled  with  these  roots  and 
formed  externally  by  the  same  tissue,  creep  also  on  the  surface  of 
the  soil ;  but  are  hollow,  and  internally  furnished  with  a  membranous 
tube.  This  tube  is  continuous  with  the  internal  tunic  of  the  Ascidian, 
and  the  circulation  which  is  seen  in  the  interior  of  the  abdomen  of 
the  latter  is  equally  continued  into  the  appendicular  canal.  This 
stalk-like  body,  which  is  closed  at  the  extremity,  is  at  first  simple, 
but  ramifies  as  it  elongates.  When  its  growth  is  more  advanced, 
we  see  developing  at  the  extremities  of  its  branches,  or  even  at 
different  points  of  its  length,  tubercles  containing  in  their  interior  a 
little  organised  mass  in  connection  with  the  internal  tube.  These 
tubercles  elongate,  elevate  themselves  vertically,  and  become  clavi- 
form  ;  the  blood  which  circulates  in  the  stem  penetrates  the  soft  and 
pyriform  central  mass ;  but  this  mass,  at  first  pedunculated  and 
adhering  to  the  inner  tunic  of  the  principal  canal,  soon  separates 
itself,  and  no  longer  participates  in  the  circulation  of  the  individual 
to  which  it  owed  its  origin.  Nevertheless  its  development  continues, 
and  we  soon  distinguish  in  it  all  the  principal  characteristic  traits  of 
the  ascidian  structure ;  the  branchial  sac  becomes  perfectly  outlined 
without  being  as  yet  in  communication  with  the  interior ;  a  curved 
digestive  tube  is  seen  beneath  the  thorax.  At  length  a  buccal  opening 
is  formed,  and  the  general  shape  of  the  young  animal  approaches 
more  and  more  nearly  that  of  the  adult.  Thus  there  is  produced  by 
process  of  budding  a  new  individual,  linked  with  its  parent  by  a  radi- 
ciform prolongation  of  the  tegumentary  tunic,  and  which  during  the 
first  years  of  its  life  has  a  circulation  in  common  with  the  mother 
ascidian,  but  in  the  end  enjoys  an  independent  existence.  Still  how- 
ever it  may  remain  in  connection  with  the  individual  which  produced 
it  through  the  medium  of  its  roots,  or  it  may  become  completely 
free  by  their  rupture  without  any  change  of  consequence  in  its  mode 
of  life."    ('Me'moires  de  l'Institut,'  vol.  xviii.) 

There  are  several  other  species  of  Clavelina,  and  probably  many 
more  exist  on  our  own  coasts. 

Perophora. — The  animal  discovered  by  Lister  has  been  thus  named 
by  Wiegmann.  It  is  characterised  by  the  individual  animals  being 
pedunculated,  suborbicular,  compressed,  attached  by  their  pedicles  to 
creeping  tubular  processes  of  the  common  tunic,  through  which  the 
blood  circulates.    Thorax  not  liueated  by  granular  bands. 

P.  Listeri  is  the  only  species  at  present  known.  It  is  a  minute 
creature,  and  occurs  not  unfrequently  on  the  south  coasts  of  England 
and  in  the  Irish  Sea.  It  lives  attached  to  sea-weeds,  and  is  beautifully 
transparent.  It  looks  to  the  naked  eye  like  little  specks  of  jelly  dotted 
with  orange  and  brown,  and  linked  by  a  silvery  winding  thread.  Mr. 
Lister's  paper  describing  this  animal  is  entitled,  '  On  the  Structure 
and  Functions  of  Tubular  and  Cellular  Polypi,  and  of  Ascidiae.'  It 
is  an  admirable  paper,  and  was  one  of  the  first-fruits  of  those  labours 
on  the  improvement  of  the  microscope  for  which  the  world  is  indebted 
to  Mr.  Lister. 

CLAVICO'RNES,  a  name  given  by  Latreille  to  a  sub-section  of 
Coleopterous  Insects  of  the  section  Pentamera. 

The  insects  of  this  sub-section  almost  always  have  the  antennae 
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thickened  at  the  apex,  and  frequently  the  terminal  joints  forming  a 
club  :  the  joints  of  the  tarsi  are  usually  entire. 

Such  are  the  principal  characters  of  the  sub-section  Clavicornes,  a 
group  in  which  Latreille  includes  the  families  Scydmcenidce,  Histeridce, 
Silphidct,  Scaphididce,  Nitidulidce,  Dermestidw,  Byrrhidce.  It  appears 
to  include  many  genera  of  iDsects  which,  in  a  natural  arrangement, 
ought  not  to  be  associated  under  one  head. 

CLAVIGER.  [Pselaphus.] 

CLAVIPA'LPI  (Latreille),  a  family  of  Insects  belonging  to  the 
Tetramerous  Coleoptera. 

The  insects  of  this  family  are  principally  distinguished  by  the 
antennas  being  terminated  by  a  perfoliate  club.  The  tarsi  are  generally 
furnished  with  a  velvet-like  substance  beneath,  and  have  the  penul- 
timate joint  bilobed  ;  some  few  however  have  the  tarsi  simple.  The 
mandibles  are  emarginated  or  dentated  at  the  apex ;  the  maxillce  are 
armed  on  the  inner  side  by  a  tooth-like  process ;  the  palpi  have  the 
terminal  joint  large.  Many  of  the  species  of  this  group  feed  upon 
fungi  and  boleti,  and  their  form  is  often  rounded  and  convex.  The 
genera  included  in  the  family  Clavipalpi  are  Erotylus,  Triplax,  Lan- 
guria,  Phalacrus,  Agathidium,  and  some  others. 

CLAVULI'NA.  [Foraminifera.] 

CLAY,  any  natural  mixture  of  earths  which  breaks  down  or  disin- 
tegrates in  water,  and  affords  a  plastic  ductile  mixture.  It  depends 
upon  this  property,  rather  than  colour  or  composition,  whether  an 
earthy  body  belongs  to  the  class  of  clays.  There  are  many  varieties 
of  clay  used  for  different  purposes. 

Pipe-Clay  is  of  a  grayish-white  colour,  has  an  earthy  fracture,  and 
a  smooth  greasy  feel ;  it  adheres  to  the  tongue,  and  is  very  plastic, 
tenacious,  and  infusible.  Its  name  shows  the  purpose  to  which  it  is 
applied.    It  is  found  near  Poole  in  Dorsetshire. 

Potter's-Clay  is  of  various  colours,  and  disintegrates  by  exposure 
to  the  air;  when  mixed  with  sand  it  is  made  into  bricks  and  tiles. 
It  is  found  in  Hampshire,  Berkshire,  Devonshire,  and  is  largely  used 
in  the  Staffordshire  Potteries.     The  Hampshire  clay  yielded  by 


analysis — 

Silica  ....                    .  51 

Alumina   25 

Lime  .......  — 


with  some  Oxide  of  Manganese  and  water. 

Stourbridge  Clay  has  the  general  properties  above  described,  but  is 
of  a  dark  colour,  owing  apparently  to  an  admixture  of  carbonaceous 
matter.  It  is  most  extensively  employed  in  the  manufacture  of 
crucibles,  and  especially  for  those  used  in  glass-making.  It  is  ex- 
tremely refractory  in  the  fire.    It  yielded  by  analysis — 

Silica  57 

Alumina    .       .      .       .       .      .    .  30 

Moisture  12'6 

A  trace  of  Iron  and  Carbonaceous  Matter. 

It  appears  to  have  originated  from  the  disintegration  of  shale. 

Brick-Clay,  or  Loam,  varies  much  in  appearance,  texture,  and 
composition ;  its  colour  is  dependent  upon  the  proportion  of  oxide 
of  iron  which  it  contains.  It  lies  in  abundance  upon  the  London 
Clay,  and  frequently  rests  upon  an  interposed  bed  of  sand.  The 
organic  remains  found  in  it  are  few,  but  it  sometimes  contains  the 
teeth  of  elephants. 

London  Clay  is  a  very  extensive  deposit  of  a  bluish  clay,  except 
near  the  surface,  where  it  has  often  the  usual  clay  colour.  It  forms 
the  greater  part  of  Middlesex,  the  whole  of  Essex  and  Suffolk,  and 
part  of  Norfolk,  and  frequently  rises  almost  to  the  surface.  Some 
of  the  lower  beds  are  yellowish-white  or  variegated.  This  clay  occa- 
sionally includes  beds  of  sandstone,  and  of  a  coarse  argillaceous 
limestone,  of  which  Parker's  Roman  Cement  is  made.  It  contains 
also  frequently  the  bones  of  the  crocodile,  turtle,  &c. 

Plastic  Clay  skirts  the  London  Clay  within  the  London  Chalk  basin, 
and  it  appears  also  at  the  Isle  of  Wight.  This  formation  consists  of 
a  variable  number  of  sand,  clay,  and  pebble-beds  irregularly  alter- 
nating, lying  immediately  upon  the  chalk  ;  it  contains  some  appearance 
of  coal,  decidedly  of  vegetable  origin,  pyrites,  oyster-shells,  and  the 
branches  of  trees.  The  sand-beds  of  the  Plastic-Clay  formation  are 
the  grand  reservoir  of  soft-water  from  which  the  deep  wells  in  and 
around  London  are  supplied. 

'  Kaolin,  or  Porcelain-Clay,  is  of  various  shades  of  white ;  it  is  dull 
and  opaque ;  occurs  friable  or  compact;  feels  soft  to  the  fingers  and 
adheres  to  the  tongue.  It  is  infusible,  and  its  specific  gravity  is 
2'216.  A  large  tract  of  this  clay,  which  includes  crystals  of  felspar, 
quartz,  and  mica,  occurs  near  St.  Austell  in  Cornwall.  The  porcelain 
manufactures  of  Worcester  are  supplied  from  it.  According  to 
Wedgwood  it  consists  of  60  parts  alumina  and  40  silica.  It  probably 
arises  from  the  decomposition  of  felspar.  This  clay  occurs  in  France, 
Saxony,  and  Austria.  Various  other  kinds  of  clay  are  met  with  in 
different  situations  ;  their  nature  and  composition  depend  upon  those 
of  the  rocks  from  the  disintegration  of  which  they  have  been  formed ; 
thus  slate,  steatite,  and  trap,  each  yields  a  different  kind  of  clay. 

CLAY  SLATE.  [Slate.] 

CLEAVAGE,  a  term  employed  in  Geology  to  indicate  a  peculiar 
dssility  in  certain  (especially  argillaceous)  rocks,  which  is  independent 


of,  and  generally  meets  at  a  considerable  angle,  the  surfaces  of  lami- 
nation or  deposition.    Clay-Slate  furnishes  the  best  examples  of  this 
phenomenon.  [Slate.] 
CLEAVERS.  [Galium.] 

CLEAVLANDITE,  a  Mineral  occurring  in  wedge-shaped  masses  in 
the  Chesterfield  Albite  vein,  Massachusetts,  United  States"  It  is  a 
lamellar  variety  of  Albite.  [Albite.] 

CLEIDOTH^ERUS,  a  genus  of  Acephalous  Mollusca  (Conchifers 
of  Lamarck),  established  by  Mr.  Samuel  Stutchbury  for  a  testaceous 
animal,  the  mechanism  of  whose  hinge  connecting  thp  two  valves 
differs  most  materially  from  that  exhibited  by  other  Bivalves. 

Shell  bivalve,  somewhat  pearly,  inequivalve,  involute,  attached  by 
the  outside  of  the  larger  valve.  Hinge  with  a  small  conical  pointed 
tooth  in  the  free  valve,  fitting  into  a  corresponding  pit  in  the  attached 
valve.  A  testaceous  rather  elongated  curved  appendage,  connected 
by  cartilage,  is  inserted  into  a  deep  cicatrix  within  each  umbo  ;  mus- 
cular impressions,  two  in  each  valve,  lateral  :  the  anterior  ligulate ; 
the  posterior  suborbicular.  Muscular  impression  of  the  mantle  entire. 
Ligament  external.    (Stutchbury,  modified  by  G.  B.  Sowerby.) 

M.  De  Roissy  had  separated  the  genus  from  Chama,  with  which  it 
might  be  easily  confounded  by  a  superficial  observer  under  the  name 
of  Chamostrea ;  but  he  does  not  seem  to  have  been  aware  of  the 
appendage,  and,  as  Mr.  Stutchbury  observes,  his  name  is  entirely  inap- 
plicable, there  being  nothing  in  the  shell  to  connect  it  with  Ostrca. 

Cleidothwrus  Chambides  (Stutchbury).  Shell  involute,  brownish- 
red,  internally  of  a  greenish  pearly  lustre,  attached  by  the  anterior 
side  of  the  right  valve,  which  is  of  great  depth  ;  left  valve  but  slightly 
convex  ;  the  clavicular  appendage  with  a  groove  on  the  convex  side. 

Mr.  Stutchbury  states  that  C.  Chambides  was  found  attached  to 
sandstone  rocks  by  T.  Young,  Esq.,  R.N.,  together  with  an  Asper- 
gillum  (perhaps  Agglutinans  of  Lamarck),  some  Chama,  &c,  while 
searching  near  the  entrance  of  Port  Jackson,  pointed  out  to  him  as 
the  spot  where  Mr.  Stutchbury  discovered  in  1826  the  first  living 
Clavagellce.  In  general  contour  this  shell  has  so  great  a  similitude  to 
Chama,  that,  without  opening  it,  there  would  be  no  hesitation  in 
pronouncing  it  to  belong  to  that  genus.  [Chamacea.] 

Mr.  G.  B.  Sowerby  is  of  opinion  that,  as  far  as  the  character  of  the 
internal  hinge  cartilage  having  an  elongated  testaceous  appendage  goes, 
Cleidothwrus  connects  the  Chama;  of  Lamarck  with  his  Myaires. 

CLE'MATIS,  a  genus  of  Climbing  Plants  belonging  to  the  natural 
order  Ranunculacea>,  and  characterised  by  having  a  valvate  coloured 
calyx,  carpels  in  a  ripe  state  terminated  by  long  feathery  styles,  and 
opposite  leaves.  The  most  common  species  is  C.  vitalba,  the  Tra- 
veller's Joy,  which  runs  over  the  hedges  in  many  parts  of  England, 
loading  them  first  with  its  copious  clusters  of  white  blossoms,  and 
afterwards  with  heaps  of  its  feather-tailed  silky  tufts.  It  is  however 
better  known  from  some  of  the  exotic  species  being  favourite  objects 
of  cultivation.  C.  flammula,  a  species  with  panicles  of  small  white 
flowers,  is  among  the  most  fragrant  of  plants.  C.  cirrhosa,  C.  crispa, 
and  C.  florida,  are  remarkable  for  the  large  size  of  their  greenish- 
white  flowers  ;  while  the  purple  or  pink  bells  of  C.  viticella,  hanging 
gracefully  from  its  festooning  branches,  render  that  species,  when 
well  managed,  one  of  the  most  elegant  and  ornamental  of  climbers. 
The  species  of  Atragene,  Siberian  and  Alpine  plants,  with  finely-cut 
leaves  and  delicate  purple  flowers,  considered  a  peculiar  genus  by 
Linnaeus,  are  other  species  of  Clematis.  They  have  a  climbing  habit, 
and  are  occasionally  seen  in  gardens ;  their  stems  however  are  apt  to 
become  naked,  and  they  are  not  so  generally  cultivated  as  the  species 
of  genuine  Clematis.  The  leaves  of  C.  erecta  and  C.  flammula  are  used 
by  beggars  for  the  purpose  of  forming  artificial  ulcers.  There  are 
about  100  species  of  the  genus  Clematis. 

All  these  plants  are  hardy,  but  they  are  impatient  of  damp  in 
winter.  The  latter  circumstance  is  therefore  to  be  attended  to  by 
those  who  wish  to  ornament  their  gardens  with  them. 

CLEODORA.  [Ptekopoda.] 

CLEO'ME,  a  genus  of  Plants  belonging  to  the  natural  order 
Capparidacece.  It  has  a  calyx  of  4  almost  equal  spreading  sepals ; 
4  petals  ;  a  torus  somewhat  hemispherical ;  6,  rarely  4,  stamens ;  a 
silique  dehiscent,  stipitate,  or  sessile  within  the  calyx. 

C.  gigantea  is  a  shrubby  plant,  velvety-pubescent  and  somewhat 
clammy  ;  the  leaves  7-foliate,  with  30  or  40  veins  on  each  side  of  each 
leaflet.  It  has  whitish-green  flowers,  with  pinkish  filaments  and 
yellow  anthers.  It  is  a  native  of  South  America.  It  "is  a  beautiful 
plant,  but  has  a  disagreeable  odour  and  an  acrid  taste. 

C.  rosea  is  an  herbaceous  unarmed  smooth  plant,  with  quinate 
leaflets,  the  lower  and  floral  ones  ternate,  the  uppermost  ones  ovate 
sessile  ;  the  silique  smooth,  the  length  of  the  stipes.  This  plant  has 
beautifully  rose-coloured  flowers.    It  is  a  native  of  Rio  Janeiro. 

There  are  about  fifty  species  of  the  genus  Cleome  described  ;  many 
of  them  are  now  referred  to  the  genus  Polanisia.  [Polanisia.]  Most 
of  them  are  worth  cultivating  on  account  of  their  beauty.  The 
shrubby  species  do  best  in  a  rich  light  soil.  They  may  be  propagated 
by  ripened  cuttings  in  a  moderate  heat  under  a  hand-glass,  or  by  seed. 
The  seeds  of  the  annual  species  should  be  sown  on  a  hot-bed  in 
spring,  and  when  the  young  plants  are  of  sufficient  size  they  may  be 
planted  out  in  the  open  border,  but  not  before  the  middle  of  May. 
The  biennial  species  must  be  kept  in  the  stove  ;  they  may  be  propa- 
gated by  cuttings,  as  the  shrubby  species. 


1133 


CLEONUS. 


CLIONID.E. 


1134 


CLEO'NUS,  a  genua  of  Coleopterous  Insects  of  the  section 
Rhyncophora  and  family  Curculionidce.  It  has  the  following  cha- 
racters : — Antennre  rather  short,  the  scape  not  touching  the  eyes ; 
basal  joint  of  the  funiculus  nearly  obcouic,  and  rather  longer  than 
the  remaining  joints ;  the  joints  from  the  second  to  the  sixth  short 
and  coarctate,  the  seventh  stouter,  and  closely  applied  to  the  club, 
which  is  oblong-ovate  or  nearly  so ;  rostrum  short  and  thick,  having 
generally  a  channel  above ;  eyes  oblong  and  depressed ;  thorax  sub- 
conic,  slightly  constricted  anteriorly;  elytra  elongate,  generally 
furnished  with  a  protuberance  near  the  apex,  which  is  rounded  ;  legs 
nearly  equal;  femora  unarmed;  tibiae  with  the  apex  slightly  thickened, 
and  furnished  with  a  short  spine. 

Of  the  genus  Cleonus  about'  100  species  are  known  ;  they  inhabit 
Europe,  Asia,  and  Africa.  The  ground-colour  of  then-  body  is  almost 
always  black,  but  this  is  for  the  most  part  hidden  by  the  denseness 
of  the  little  scales  with  which  they  are  covered.  These  scales  are 
generally  of  an  ash-like  colour,  gray,  white,  or  pale-brown,  and  small 
patches  of  two  or  more  of  these  tints  form  clouded  markings.  Dark 
markings  are  often  produced  by  the  want  of  these  scales  on  certain 
parts,  the  ground-colour  of  the  body  then  showing  itself. 

C.  sulcirostris  may  be  taken  as  the  type  of  this  genus.  It  is  about 
two-thirds  of  an  inch  in  length,  of  an  elongate  oval  form,  and  of  an 
ashy  or  white  colour ;  the  rostrum  is  thick,  nearly  as  long  as  the 
thorax,  and  furnished  with  three  deep  longitudinal  fm-rows ;  the 
thorax  is  almost  as  wide  as  the  elytra  at  the  base,  and  tapers  towards 
the  head ;  there  is  a  longitudinal  pale  line  in  the  centre,  which  is 
bordered  by  two  broad  dark-brown  patches ;  the  rest  of  the  thorax 
is  pale,  with  the  exception  of  a  small  brown  patch  on  each  side ; 
the  elytra  are  of  an  ashy  colour,  and  have  two  oblique  V-shaped 
fasciae  near  the  middle. 

This  insect  is  common  in  various  parts  of  England,  and  seems 
more  particularly  to  frequent  chalky  and  sandy  situations ;  it  is 
sometimes  found  on  nettles  and  thistles,  and  often  crawling  on  barren 
sand-hills  near  the  sea-side.  Three  or  four  other  species  are  also 
found  in  this  country.  C.  nebulosus  is  very  common  in  some  parts 
of  Hampshire,  and  nearly  resembles  the  one,  above  described, 
but  may  be  at  once  distinguished  by  the  absence  of  the  sulci  on 
the  snout  or  rostrum :  the  scales  in  this  species  are  not  unfre- 
quently  red. 

CLE'PTICUS,  a  genus  of  Fishes,  belonging  to  the  section  Acan- 
thopteryyii  and  family  Labridce.  C.  genizara  is  the  only  species,  and 
is  from  the  Antilles.  It  has  the  following  generic  characters  : — 
Head  obtuse;  mouth  protractile ;  teeth  minute,  barely  perceptible  to 
the  touch ;  body  elongate,  lateral  line  uninterrupted ;  dorsal  and 
anal  fins  covered  with  scales  nearly  to  their  outer  margins. 

CLE'RIDJS  (Tillidm,  Leach),  a  family  of  Coleopterous  Insects  of 
the  section  Malacodermi.  It  has  the  following  characters  : — Palpi 
generally  clavate ;  mandibles  dentated  internally  ;  penultimate  joint 
of  the  tarsi  bilobate  ;  antennas  more  or  less  serrated  or  terminated 
by  a  club ;  body  generally  cylindrical  and  pubescent ;  head  and  thorax 
narrower  than  the  abdomen ;  eyes  emarginated.  Most  of  these  insects 
are  found  on  flowers  and  some  on  old  trees.  The  larvae  of  those  which 
are  known  are  carnivorous. 

The  principal  genera  included  in  this  family  s.re—Cylindrus,  Tillus, 
Priocera,  Axina,  Eurypus,  Thanasimus,  Opilus,  Clerus,  Necrobia,  and 
Enoplium. 

Clerus  is  thus  characterised : — Maxillary  palpi  with  the  terminal 
joint  thicker  than  the  rest,  compressed,  broadest  at  the  apex,  and 
truncated  ;  labial  palpi  with  the  terminal  joint  securiform  ;  antennas 
with  the  basal  joint  rather  long,  the  seven  following  short,  the  three 
terminal  joints  forming  a  compressed  knob  of  the  form  of  a  reversed 
triangle  ;  tarsi  exhibiting  only  four  distinct  joints. 

Two  species  of  this  beautiful  genus  (0.  apiarius  and  C.  alvearius) 
are  natives  of  this  country,  but  they  are  here  of  rare  occurrence, 
though  in  Germany,  France,  and  Italy  they  are  common,  and  are 
found  on  the  flowers  of  umbelliferous  plants. 

C.  apiarius  varies  from  one-half  to  two-thirds  of  an  inch  in  length, 
and  is  very  thickly  covered  with  hairs  ;  it  is  blue ;  the  elytra  are  red, 
and  have  three  blue  fasciae,  one  of  which  is  at  the  apex. 

The  larva  of  this  species  feeds  upon  those  of  the  common  hive-bee, 
and  is  sometimes  very  destructive  to  hives. 

C.  alvearius  very  much  resembles  the  species  just  described,  differ- 
ing chiefly  in  having  a  blue  spot  in  the  region  of  the  scutellum  in 
addition  to  the  three  blue  fasciae  on  the  elytra ;  its  larvae  feed  upon 
those  of  the  mason-bees. 

CLERUS.  [Cleridjs.] 

CL1MACTERIS.  [Certhiadje.] 

CLINKSTONE,  a  grayish  blue  Rock,  consisting  principally  of 
Felspar.  It  passes  gradually  into  gray  Basalt,  but  is  distinguished 
from  that  rock  by  its  lower  specific  gravity.  When  struck  with  a 
hammer  it  rings  like  iron.  It  is  frequent  in  volcanic  districts.  It  is 
also  called  Phonolite. 

CLINTONITE  (Seybertite,  Xai.ihophyllite  (?),  Holmesite),  a  Mineral 
which  occurs  crystallised  and  in  imperfectly  crystallised  masses.  Its 
primary  form  is  an  oblique  rhombic  prism.  Cleavage  imperfect. 
Colour  copper-red,  reddish  brown,  yellowish  brown,  and  reddish 
white  ;  streak  yellowish  gray.  Hardness  4'5.  Lustre  metallic  and 
metallic  pearly.    Translucent  to  opaque.    In  thin  laminae  sometimes 


transparent.  Specific  gravity  3P098.  Found  at  Amity,  Orange 
County,  New  York.    Analysis  by  Clemson  : — 

Silica  17.0 

Alumina    ......  .  376 

Magnesia  24 -3 

Lime   .  107 

Protoxide  of  Iron  5-0 

"Water   .36 

CLI'NUS,  a  genus  of  Fishes  belonging  to  the  section  Acanthop- 
teryyii  and  family  Gobioidce.  It  forms  one  of  the  sub-divisions  of  the 
Blennies,  the  species  of  which  may  be  distinguished  by  their  having 
several  ranges  of  short  pointed  teeth,  the  teeth  of  the  external  range 
being  the  largest.  The  dorsal  fin  is  either  continuous  and  even,  or, 
in  some,  with  the  anterior  rays  separated  from  the  posterior  by  an 
emargination.  Like  the  true  Blennies,  these  fishes  have  small  fim- 
briated appendages  over  the  eyes. 
CLIO.  [ClioniDjE.] 

CLIO'NIDvE,  the  Clio  Tribe,  a  family  of  Naked  Marine  Mollusca, 
placed  by  Cuvier  as  the  first  of  his  class  Pteropoda.  Lamarck  also 
arranges  them  under  the  Pteropods,  which  he  makes  an  order,  but 
gives  them  a  situation  immediately  after  the  Hyalceidce.  De  Blainville 
unites  the  Pteropoda  and  Gastropoda  of  Cuvier  in  one  class  Para- 
cephaloyhora,  under  which  the  Pteropoda  form  an  order  with  the 
name  of  Aporobranchiata,  which  is  divided  into  two  families ;  the 
first,  Thecosomata,  being  provided  with  a  shell,  and  the  second, 
Gymnosomata,  comprising  those  Pteropods  which  have  none.  Rang 
follows  this  last  arrangement,  still  retaining  Cuvier's  term  Pteropoda, 
but  not  rejecting  De  Blainville's,  and  making  the  species  of  Clio  of 
Ferussac  synonymous  with  the  Gymnosomata  of  De  Blainville,  and  the 
second  family  of  the  class  Pteropoda. 

Gymnosomata. — Body  of  an  elongated  form,  sub-conical,  completely 
naked  :  two  bundles  of  tentacular  suckers  at  the  mouth  ;  no  tooth 
in  the  upper  lip  ;  a  small  lingual  plate  bristled  with  spines. 

Rang  thus  defines  the  family  : — Animal  with  the  head  distinct ;  no 
intermediate  lobe,  but  one  or  more  flethy  appendages  in  place  of  it ; 
a  muscular  envelope  or  mantle. 

Clio  (Clione,  Pallas). — Body  free,  naked,  more  or  less  elongated,  a 
little  depressed,  attenuated  abaft  (aminci  en  arriere),  without  any 
other  fins  than  the  lateral  appendages.  Head  very  distinct,  provided 
with  six  long  retractile  tentacula,  divided  into  two  groups  of  three 
each,  and  capable  of  being  entirely  concealed  in  a  species  of  prepuce 
.bearing  a  small  tentaculum  on  its  external  side.  Mouth  entirely 
terminal  and  vertical.  Eyes  sessile,  nearly  supernal.  A  sort  of 
sucker  or  rudiment  of  a  foot  under  the  neck,  between  the  roots  of  the 
fins.  Vent  and  termination  of  the  generative  apparatus  in  a  single 
tubercle,  situated  at  the  right  side  of  the  neck,  at  the  junction  of  the 
fin  with  trunk.    Organs  of  respiration  (!). 

o.  Species  whose  tentacula  are  well  known. 

Of  these,  C.  borealis  and  C.  australis  will  serve  as  examples.  The 
former,  which  appears  to  be  the  same  with  C.  limacina  of  Phipps, 
C.  retusa  of  Fabriciua,  and  Clione  papilionacea  of  Pallas,  is  well-known 
to  the  whale-fishers  and  others  under  the  name  of  '  whale's  food.' 
The  species  swarms  in  the  northern  seas,  and  indeed  so  plentiful  are 
they  that  they  form  a  principal  part  of  the  food  of  the  whale  bone 
whales.  Captain  (now  Sir  W.  E.)  Parry  found  it  in  great  abundance 
in  all  parts  of  Baffin's  Bay  and  Davis's  Strait,  in  the  neighbourhood 
of  ice.  ('  Supplement  to  Captain  Parry's  first  Voyage.')  Captain 
James  Ross  observes  that  it  is  very  numerous  in  most  parts  of  the 
Arctic  Ocean,  but  less  abundant  in  Regent's  Inlet  and  the  Gulf  of 
Boothia.  When  the  weather  is  calm,  they  come  in  myriads  to  the  sur- 
face for  the  purpose  of  respiration ;  but  scarcely  have  they  reached  it 
when  they  again  precipitate  themselves  towards  the  bottom.  Cuvier, 
who  gives  this  account  of  their  habits,  adds,  that  the  sea  is  so  glutted 
with  them  in  certain  seasons,  that  the  whales,  so  to  speak,  cannot  open 
their  mouths  without  ingulphing  thousands  of  these  small  mollusks. 

Integument,  a  delicate  demi-transparent  soft  skin,  which  covers  a 
second  tunic.  This  last  is  thicker,  and  presents  longitudinal  and  very 
sensible  muscular  fibres,  which  come  from  two  principal  bundles 
attached  to  the  sides  of  the  neck.  The  effect  of  these  fibres  must  be 
to  shorten  the  general  envelope  of  the  body,  and  to  approximate  its 
form  to  a  spherical  shape.  Cuvier,  who  gives  the  above  description, 
adds,  that  he  knows  not  with  what  the  interval  between  this  fleshy 
tunic  and  the  mass  of'  the  viscera  is  filled  in  the  living  state ;  but 
observes  that  it  is  certain  that  these  do  not  occupy  the  half  of  the 
area  which  the  tunic  incloses ;  and  conjectures  that  there  may  be  a 
liquor  diffused  there,  or  perhaps  only  a  quantity  of  air  which  the 
animal  can  compress  at  pleasure  when  it  would  sink  in  the  water,  and 
dilate  when  it  would  rise. 

The  mouth  is  between  the  bases  of  the  two  tubercles  of  the  head. 
Below  it  are  two  triangular  tentacula,  which  form,  as  it  were,  two 
small  wings  between  the  two  large  ones.  The  opening  of  the  mouth 
is  triangular  ;  and  within  are  seen  some  longitudinal  wrinkles,  which 
Pallas  and  Fabricius  appear  to  have  taken  for  teeth,  but  which  have 
no  hardness,  and  are  entirely  fleshy.  The  viscera  are  connected  by 
vessels  and  cellulosities  which  unite  them  in  a  small  packet  situated 
near  the  neck.  The  liver  covers  the  greatest  part  of  them,  with  the 
exception  of  an  angle  which  is  occupied  by  the  testicle  and  ovary, 
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The  oesophagus,  of  a  fair  length,  descends  from  the  mouth  through 
the  neck,  and  is  dilated  into  a  stomach  towards  the  bottom  of  the 
mass.  Thence  the  intestinal  canal,  after  having  made  one  fold,  pro- 
ceeds directly  to  the  vent,  situated  under  the  gill  of  the  left  side.  The 
liver  is  composed  of  many  lobes  and  lobules,  and  envelops  the 
stomach  and  a  great  part  of  the  intestinal  canal.  Two  long  and 
straight  salivary  glands  float  at  the  sides  of  the  oesophagus ;  their 
excretory  ducts  are  inserted  in  the  mouth.  (Cuvier.) 


Clio  borealis. 

Fig.  1,  view  of  the  back;  a,  the  body;  b,  the  viscera,  seen  through  the 
common  integuments  ;  c,  c,  the  tubercles  of  the  head,  and  the  holes  wherein  the 
three  tentacula  on  each  side  are  withdrawn  ;  d,  d,  gills  and  fins.  Fig.  2, 
the  same,  view  of  the  belly  ;  o,  c,  d,  indicate  the  same  parts  as  in  fig.  1  ; 
e,  the  two  tentacula  placed  before  the  mouth.  Fig.  3,  c,  d,  indicate  the  same 
parts  as  in  the  two  former  figures  ;  /, /,  the  external  tunic  or  skin  ;  g,  g,  the 
internal  tunic  or  fleshy  pannicle  ;  h,  h,  the  principle  bundles  of  its  fibres  ; 
i,  the  mass  of  viscera  ;  m,  the  principal  vein  of  the  gills. 

The  brain  consists  of  two  lobes  placed  at  the  origin  of  the  oeso- 
phagus. From  each  of  these  springs  a  small  filament,  which  swells 
into  a  large  ganglion  that  unites  itself  to  its  correspondent  under  the 
oesophagus.  These  two  ganglions  give  out  each  their  filaments  to  the 
neighbouring  parts.  Two  of  these  filaments,  one  on  each  side,  swell 
again  into  ganglions,  which,  uniting  together  by  a  new  filament  that 
traverses  upon  the  oesophagus,  form  there  a  second  collar  joined  to 
the  first  beneath  ;  they  give  out  a  filament,  which  is  twice  swollen  or 
knotted,  and  it  is  from  these  small  knots  of  medullary  matter  that 
the  different  nerves  arise.  No  eye  could  be  perceived,  nor  any  par- 
ticular- organ  of  the  external  senses,  except  the  common  and  general 
organ  of  touch.  (Cuvier.) 

Each  gill  gives  off  a  vein,  which,  uniting  to  its  correspondent  in  the 


shape  of  a  Y,  forms  the  trunk  which  reaches  the  heart.  This  last, 
situated  in  its  pericardium  on  the  left  side  of  the  mass  of  viscera, 
gives  out,  doubtless,  arteries  for  the  whole  body,  but  they  could  not 
be  followed  out*  (Cuvier.) 

In  the  reproductive  organs  they  very  much  resemble  the  Gastro- 
pods, and  unite,  like  them,  the  two  sexes.  The  .ovary  gives  off  a 
delicate  and  short  oviduct,  which  reaches  the  testicle.  This  last, 
which  at  its  origin  resembles  a  caecum,  lessens  by  degrees  into  a  de- 
ferent canal,  and  terminates  at  a  small  round  purse,  which  fills  the 
left  tubercle  of  the  head,  and  has  its  exit  near  the  neck.  It  is  unde- 
termined whether  the  straight  and  firm  part  which  terminates  the 
deferent  canal  is  the  male  organ,  or  whether  that  organ  is  hidden  in 
the  small  purse  above  noticed.  At  the  side  of  this  purse  is  another 
oblong  one,  analogous  to  that  which  is  termed  the  bladder  (la  vessie') 
in  the  ordinary  Gastropods.  (Cuvier.) 

Dr.  Leach  says,  "  In  1811,  during  a  tour  made  by  me  to  the  Orkneys 
with  some  friends,  I  observed  on  the  rocks  on  that  side  of  the  Isle  of 
Staffa,  several  mutilated  specimens  of  this  animal.  The  three  previous 
days  had  been  extremely  stormy  so  as  to  confine  us  to  the  Isle  of 
Colunsa.  Some  days  afterwards  I  borrowed  from  a  fisherman  a  large 
shrimp-net,  and  on  rowing  along  the  coast  of  Mull  when  the  sea  was 
calm,  after  many  vain  efforts,  I  was  at  last  enabled  to  catch  one  of 
them  alive."  This  specimen  is  now  in  the  British  Museum ;  others 
are  in  the  Museum  of  the  Royal  College  of  Surgeons. 

The  figures  and  description  above  given  (Cuvier' s)  are  taken  from  an 
individual  which  had  its  tentacula,  &c,  withdrawn. 

P.  Species  without  tentacula  (?),  and  whose  cephalic  enlargement  (renfle. 

ment)  is  separated  from  the  trunk  by  a  sort  of  narrow  and  very 

distinct  thorax.    (Genus,  Cliodites  of  Quoy  and  Gaimard.) 

Example,  Clio  (Cliodites)  cadnceus.  De  Blainville  observes  that  this 
species  is  too  incompletely  known  to  allow  of  a  satisfactory  conclu- 
sion as  to  what  it  is  ;  and  he  even  thinks  that  it  may  be  identical  with 
the  C.  australis  of  Bruguieres. 

Pneumodermon. — Animal  oblong,  sub-cylindrical,  divided  into  two 
very  distinct  parts,  the  anterior  conical,  the  posterior  oval.  The  fins 
placed  near  the  separation  of  these  two  parts,  and  presenting  between 
them,  and  on  the  ventral  side,  a  small  membranous  appendage.  Mouth 
at  the  extremity  of  a  sort  of  retractile  proboscis,  having,  at  its  base, 
two  bundles  of  tentacula,  each  terminated  by  a  small  disc  or  sucker. 
Gills  situated  at  the  posterior  part  of  the  body,  and  disposed  some- 
what in  the  form  of  two  C's  placed  back  to  back,  QC,  and  separated 
by  two  small  bars.  Vent  on  the  right,  and  a  little  anterior  to  the 
gills.  Orifice  of  the  organs  of  generation  in  a  common  tubercle, 
situated  at  the  root  of  the  fin  of  the  right  side. 

P.  Peronii.  This  is  about  an  inch  in  length,  and  was  discovered  in 
the  Atlantic  Ocean  by  PeYon.  The  genus  was  established  by  Cuvier. 
De  Blainville  founded  his  character  upon  many  well-preserved  indi- 
viduals brought  home  by  Messrs.  Quoy  and  Gaimard  from  the  expedi- 
tion under  Captain  Freycinet,  and  gives  Australasia  as  ihs  locality  of 
the  species. 
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CLLVTNA,  a  genus  of  Coleopterous  Insects  of  the  family  Scariticlce, 
and  section  Geodephaga.  It  has  the  following  characters  :— Body- 
elongate,  somewhat  cylindrical ;  antennae  moniliform,  the  basal  joints 
rather  long  (the  first  longest),  the  remaining  joints  short  and  rounded ; 
palpi  with  the  terminal  joint  long  and  pointed  ;  mentum  trilobate ; 
thorax  nearly  square  ;  anterior  tibiae  broad  and  compressed,  with  two 
notches  externally,  leaving  three  long  pointed  tooth-like  processes  ; 
the  intermediate  pair  of  legs  with  one  of  these  external  processes  on 
the  tibia. 

Dejean  incorporates  with  this  genus  that  of  Dyschirius,  but  we 
think  without  sufficient  reason. 

These  insects  are  of  small  size,  and  live  under  stones  in  damp 
situations,  particularly  on  the  margins  of  rivers,  lakes,  &c.  Their 
dentated  anterior  tibia;  enable  them  to  burrow  like  the  Lamellicorn 
Beetles. 

Of  the  genus  Clivina  but  few  species  are  known.  In  England  there 
are  two  ;  the  more  common  is  C.  fossor  (or  C.  arenaria  of  some 
authors).  This  species  is  rather  more  than  ^ths  of  an  inch  in  length, 
and  of  a  black  or  brown  colour ;  the  legs,  antennae,  and  palpi,  are 
reddish.  C.  collaris,  the  other  British  species,  is  rather  less  than  the 
one  just  described.  It  is  black,  and  has  chestnut-red  elytra,  sometimes 
with  a  black  dash  on  the  suture. 

The  species  of  the  genus  Dyschirius  are  distinguished  from  those  of 
Clivina  principally  by  their  having  the  thorax  globular,  the  terminal 
joint  of  the  palpi  thicker  in  proportion,  and  somewhat  securiform. 
The  body  is  generally  shorter  in  proportion,  and  more  convex,  or  less 
cylindrical ;  they  are  almost  always  of  a  brassy  metallic  colour, 
whereas  the  species  of  Clivina  are  black  or  brown,  and  without  any 
metallic  hue. 

Of  the  genus  Dyschirius  between  twenty  and  thirty  species  are 
known.  Their  habits  are  much  like  those  of  the  genus  Clivina,  but 
they  are  less  frequently  found  under  stones,  and  often  make  cylin- 
drical burrows  in  the  ground  in  banks  at  the  margin  of  rivers  or 
other  pieces  of  water.  Upwards  of  twelve  species  inhabit  this  country, 
the  largest  of  which  is  scarcely  more  than  one-eighth  of  an  inch  in 
length. 

CLOANTHITE,  a  cobaltiferous  arsenide  of  nickel. 
CLOT.  [Blood.] 

CLOTHO,  a  genus  of  Fossil  Bivalve  Shells,  established  by  Faujas 
de  Saint  Fond.  Shell  oval,  subregular,  striated  longitudinally,  equi- 
valve,  subequilateral.  Hinge  formed  by  a  bifid  tooth,  curved  into  a 
hook,  a  little  larger  in  one  valve  than  in  the  other.  Ligament 

G  v  i 1  1 1 1  '"l  ] 

CLOTHONIA.  [BoiDiE.] 

CLOUDBERRY,  a  dwarf  kind  of  Bramble,  with  herbaceous  stems, 
and  orange-yellow  fruit,  found  in  turfy  alpine  bogs ;  it  is  the  Jiubits 
chamcemorus  of  botanists.  Its  fruit  is  excellently  well  flavoured  when 
newly  gathered.  [Rubus.] 

CLOVE-PINK,  a  species  of  Dianthus,  so  called  from  a  supposed 
resemblance  in  odour  between  its  flowers  and  the  cloves  of  the  shops. 
[Dianthus.] 

CLOVER.  [Teifolium.] 

CLOVES.  [Caryophyllus.] 

CLUB-MOSS,  or  SNAKE-MOSS,  is  a  prostrate  moss-like  plant, 
with  small  scaly  imbricated  leaves,  found  in  alpine  or  damp  situations 
in  most  parts  of  the  world.  Its  fructification  consists  of  little  two- 
valved  cases,  containing  powdery  matter.    All  the  species  belong  to 
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the  genus  Lycopodium  ;  that  to  which  the  name  is  most  commonly 
applied  is  L.  clavatum.  [Lycopodium.] 

CLUNCH,  a  name  given  to  the  lower  and  harder  beds  of  the 
Cretaceous  Rocks.  They  are  occasionally  used  for  building  purposes, 
and  have  been  especially  employed  for  internal  work  in  cathedrals 
and  other  large  public  buildings.  This  material  stands  well  if  not 
exposed  to  accidents  from  mechanical  violence.  (Ansted,  Elementary 
Geology.) 

CLUPE'IDiE,  a  family  of  Fishes  of  the  section  Abdominales.  The 
Clupeidm  are  placed  by  Cuvier  between  the  SalmonidcB  and  the 
Gadidce :  in  fact  they  form  the  fifth  and  last  division  of  his  section 
'  Malacopterygiens  Abdominaux.'  The  fishes  of  this  division  may  be 
distinguished  by  their  wanting  the  adipose  fin,  by  having  the  upper 
jaw  composed  of  the  intermaxillary  bones  in  the  middle,  and  the 
maxillaries  at  the  sides,  and  by  the  body  being  always  covered  with 
scales.    Some  of  the  species  ascend  rivers. 

The  genus  Clupea,  as  now  restricted  by  Cuvier,  may  be  thus 
characterised  : — Maxillaries  arched  in  front ;  opening  of  the  mouth 
moderate ;  upper  jaw  entire ;  body  compressed  and  covered  with 
large  scales ;  teeth  minute  or  wanting.  To  this  genus  belong  the 
Herring,  Sprat,  Whitebait,  Pilchard,  &c. 

C.  JIarengus,  Linn.,  the  Herring  (French,  Le  Hareng  Commun),  is  a 
fish  well  known.  Its  characters  however  will  be  useful  to  distinguish 
it  from  some  allied  species ;  they  are  as  follows  : — 

Small  teeth  in  both  jaws;  suboperculum  rounded;  veins  on  the 
infra-orbitals  and  gill-covers  ;  dorsal  fin  behind  the  centre  of  gravity  ; 
this  fin  commences  about  half  way  between  the  point  of  the  upper 
jaw  and  the  end  of  the  fleshy  portion  of  the  tail ;  ventrals  placed 
beneath  the  middle  of  the  dorsal  fin  ;  tail  forked  ;  length  of  the  head 
one-fifth  of  that  of  the  body ;  the  greatest  depth  of  the  body  one-fifth 
of  the  whole  length.  The  upper  part  of  the  fish  is  blue  or  green, 
according  to  the  light ;  the  sides,  belly,  and  gill-covers  are  silvery- 
white  ;  ordinary  length,  ten  to  twelve  inches. 

The  term  Herring  is  the  same  as  the  German  Hiring,  which, 
according  to  some,  is  derived  from  Heer,  an  army,  and  is  applied  to 
these  fishes  from  their  visiting  the  coasts  in  such  immense  numbers. 

"The  Herring  inhabits  the  deep  waters  all  round  the  British 
coasts,  and  approaches  the  shores  in  the  months  of  August  ana 
September  for  the  purpose  of  depositing  its  spawn,  which  takes  place 
in  October,  or  the  beginning  of  November.  It  is  during  these  months 
that  the  great  fishing  is  carried  on,  for  after  the  spawning  is  over  it 
returns  to  deep  water.  The  mode  of  fishing  for  herrings  is  by  drift- 
nets,  very  similar  to  those  employed  for  taking  mackerel  and  pilchard, 
with  a  slight  difference  in  the  size  of  the  mesh.  The  net  is  suspended 
by  its  upper  edge  from  the  drift-rope  by  various  shorter  and  smaller 
ropes,  called  buoy-ropes ;  and  considerable  practical  skill  is  required 
in  the  arrangement,  that  the  net  may  hang  with  the  meshes  square, 
smooth  and  even,  in  the  water,  and  at  the  proper  depth ;  for  according 
to  the  wind,  tide,  situation  of  their  food,  and  other  causes,  the  herrings 
swim  at  various  distances  below  the  surface. 

"  The  size  of  the  boat  used  depends  on  the  distance  from  shore  at 
which  the  fishery  is  carried  on,  but  whether  in  deep  or  in  shallow 
water,  the  nets  are  only  in  actual  use  diu-ing  the  night.  It  is  found 
that  the  fish  strike  the  nets  in  much  greater  numbers  when  it  is  dark 
than  when  it  is  light  :  the  darkest  nights  therefore  and  those  in  which 
the  surface  of  the  water  is  ruffled  by  a  breeze  are  considered  the  most 
favourable.    It  is  supposed  that  nets  stretched  in  the  daytime  alarm 
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the  fi.sh,  aud  cause  them  to  quit  the  places  where  that  practice  is 
followed ;  it  is  therefore  strictly  forbidden."    ( Yarrell.) 

The  young  are  found  on  our  coast  during  the  summer  months  iu 
great  abundance,  and  are  often  taken  in  small-meshed  nets  used  for 
catching  other  fishes. 

The  food  of  the  Herring  consists  principally  of  small  Crustacea,  but 
they  have  been  known  to  devour  the  fry  of  their  own  species. 

C.  Leachii,  Leach's  Herring.  This  second  species  of  herring  was 
discovered  by  Mr.  Yarrell,  and  described  in  the  '  Proceedings  of  the 
Zoological  Society'  for  1831,  p.  34.  An  account  by  the  same  gentle- 
man is  also  given  in  the  '  Zoological  Journal,'  vol.  v.,  where  a  figure 
of  the  species  will  be  found,  as  well  as  in  his  '  History  of  British 
Fishes.'    The  following  is  Mr.  Yarrell's  description  : — 

"  The  length  of  the  head,  compared  to  that  of  the  body  alone,  with- 
out the  head  or  caudal  rays,  is  as  one  to  three  ;  the  depth  of  the  body 
greater  than  the  length  of  the  head,  and,  compared  to  the  length  of 
the  head  and  body  together,  is  as  one  to  three  and  a  half;  it  is  there- 
fore much  deeper  in  proportion  to  its  length  than  our  common 
herring,  and  has  both  the  dorsal  and  abdominal  lines  much  more 
convex :  the  under  jaw  longer  than  the  upper,  and  provided  with 
three  or  four  prominent  teeth  just  within  the  angle  formed  by  the 
symphysis ;  the  superior  maxillary  bones  have  their  edges  slightly 
crenated  ;  the  eye  is  large,  in  breadth  full  one-fourth  of  the  length  of 
the  whole  head ;  irides  pale  yellow;  the  dorsal  fin  is  placed  behind 
the  centre  of  gravity,  but  not  so  much  so  as  in  the  common  herring  ; 
the  scales  are  smaller ;  the  sides  without  any  distinct  lateral  line ; 
the  edge  of  the  belly  carinated,  but  not  serrated ;  the  fins  small. 
The  fin-rays  in  number  are — dorsal,  18;  pectoral,  17;  ventral,  9; 
anal,  16;  and  caudal,  20.    Vertebraj,  54. 

"  The  back  and  upper  part  of  the  sides  are  deep  blue,  with  green 
reflections,  passing  into  silvery-white  beneath.  The  flesh  of  this 
species  differs  from  that  of  the  common  herring  in  flavour,  and  is 
much  more  mild." 

Mr.  Yarrell  first  discovered  this  species  when  examining  the  various 
kinds  of  fishes  caught  by  the  fishermen  engaged  in  taking  sprats. 

C.  Sjirattus,  the  Sprat,  called  in  France  Le  Melet,  Esprot,  or 
Harenguet.  This  fish  has  by  many  authors  been  confounded  with 
the  young  of  the  herring.  It  is  however  distinct,  and  its  characters 
were  first  pointed  out  by  Pennant ;  they  are  as  follows : — proportions 
nearly  the  same  as  those  of  the  herring,  but  the  depth  of  the  body  is 
greater  in  proportion  than  in  the  young  of  that  species  ;  the  gill- 
covers  are  not  veined ;  the  teeth  of  the  lower  jaw  are  so  minute  as 
to  be  scarcely  visible  to  the  touch.  The  dorsal  fin  is  placed  farther 
back,  and  the  keel  to  the  abdomen  is  more  acutely  serrated  than  in 
the  herring. 

Sprat-fishing  commences  in  the  early  part  of  November ;  hence  in 
season  they  immediately  follow  herrings,  and  the  markets  continue 
to  be  supplied  with  them  during  the  winter  months.  Like  the 
herrings  these  fishes  inhabit  the  deep  water  during  the  summer  : 
they  are  so  plentiful  as  to  be  frequently  used  for  manuring  the  land, 
and  are  often  sold  as  low  as  6d.  per  bushel. 

C.  alba  (Yarrell),  the  White-Bait ;  French,  Blanquette ;  German, 
Brietling.  This  fish  has  been  supposed  to  be  the  young  of  the  Shad. 
Mr.  Yarrell  however,  upon  a  careful  investigation  of  the  subject, 
ascertained  it  to  be  a  distinct  species.  Its  distinguishing  characters 
are  : — Length  of  the  head  compared  with  that  of  the  body,  and  not 
including  the  tail,  as  two  to  five ;  depth,  as  compared  to  the  whole 
length  of  the  fish,  as  one  to  five;  keel  of  the  abdomen  distinctly 
serrated,  but  not  so  sharp  as  in  the  Shad.  The  dorsal  fin  commences 
half  way  between  the  tip  of  the  muzzle  and  the  end  of  the  tail ;  the 
upper  jaw  is  slightly  crenated,  the  lower  jaw  is  the  longer,  and  is 
smooth.  Its  colour  is  silvery-white,  growing  greenish  on  the  back  ; 
the  body  is  more  compressed  than  in  the  herring,  and  the  keel  to 
the  abdomen  is  more  sharply  serrated  than  in  either  that  fish  or  the 
sprat. 

The  White-Bait  is  caught  in  great  abundance  in  the  Thames  as 
high  up  as  Woolwich  and  Blackwall.  The  fishing  commences  about 
the  beginning  of  April,  and  is  continued  to  September.  "  When 
fishing  as  high  as  Woolwich,"  says  Mr.  Yarrell,  "  the  tide  must  have 
flowed  from  three  to  four  hours,  and  the  water  become  sensibly 
brackish  to  the  taste,  before  the  White-Bait  will  be  found  to  make 
their  appearance.  They  return  down  the  river  with  the  first  ebb- 
tide ;  and  various  attempts  to  preserve  them  in  well-boats  in  pure 
fresh  water  have  uniformly  failed."  The  food  of  the  White-Bait 
consists  of  small  Crustacea.  Dr.  Parnell  states  that  he  has  taken 
White-Bait  in  the  Frith  of  Forth  in  considerable  numbers  during  the 
summer  months.  It  is  also  taken  in  the  Ex  and  other  rivers  of 
England.  When  fried  with  flour  it  is  a  favourite  dish  with  all  classes 
of  the  community ;  and  amongst  the  English  few  entertainments  are 
more  popular  than  White-Bait  dinners.  It  is  the  young  of  the  season 
that  are  taken  in  such  large  numbers  in  the  Thames.  The  adult  White- 
Bait  are  taken  on  the  Kentish  and  Essex  coasts  throughout  the  winter. 

C.  Pilchardus,  the  Pilchard  ;  Le  Celan  of  the  French.  In  size  this 
fish  resembles  the  herring ;  it  is  also  nearly  of  the  same  form,  but  rather 
thicker,  and  of  greater  proportionate  depth ;  the  scales  are  larger,  the 
head  is  shorter,  the  suboperculum  is  square,  and  the  dorsal  fin  is 
more  forward  in  position  ;  the  gill-covers  are  distinctly  veined. 

This  fish  is  caught  off  the  coast  of  Cornwall  in  great  abundance  ; 


the  fishing  commences  in  July.  The  food  of  the  Pilchard  consists 
of  small  shrimps  and  other  crustaceous  animals. 

C.  alosa,  Linnaeus  (Alosa  finta,  Cuvier),  the  Shad,  is  another  fish 
belonging  to  this  group.  Cuvier  separated  this,  together  with  several 
other  species,  from  the  true  Clupece,  from  the  circumstance  of  their 
having  the  upper  jaw  deeply  notched  in  the  middle. 

Two  species  of  Shad  are  found  off  the  British  coast ;  the  first,  the 
Twaite  Shad  of  Yarrell,  known  generally  by  the  name  of  Shad  (Alosa 
finta),  is  about  14  inches  in  length  ;  its  colour  is  brownish-green  on 
the  back,  or  inclining  to  blue  in  certain  lights  ;  the  rest  of  the  body 
is  silvery ;  five  or  six  dusky  spots  are  observed  on  each  side,  and  are 
disposed  longitudinally,  the  first  close  to  the  head,  and  the  others 
at  short  intervals  ;  the  length  of  the  head,  as  compared  with  the  body, 
is  as  one  to  five;  the  body  rather  exceeds  this  measurement  in 
depth ;  the  jaws  are  furnished  with  distinct  teeth,  and  the  tail  is 
deeply  forked. 

This  fish  is  found  in  the  Severn  and  Thames  in  tolerable  abundance. 
The  principal  fishing  season  for  the  Shad  in  the  Thames  is  about  the 
second  week  of  July.  They  begin  to  ascend  the  river  about  May  for 
the  purpose  of  depositing  their  spawn,  and  this  being  done  they 
return  to  the  sea  about  the  end  of  July. 

In  former  times  the  Shad  was  caught  as  high  up  the  river  as 
Putney;  it  now  rarely  passes  London  Bridge,  and  is  caught  in  the 
greatest  abundance  a  little  below  Greenwich.  Its  flesh  is  dry,  and 
therefore  not  much  esteemed  for  the  table. 

The  second  species  of  Shad,  the  Allice,  or  Allice  Shad  of  Yarrell 
(Alosa  communis),  is  considerably  larger  than  the  one  just  described, 
being  from  two  to  three  feet  in  length  :  it  may  moreover  be  distin- 
guished by  its  having  only  one  spot  on  the  side  of  the  body,  near  the 
head,  and  that  is  sometimes  scarcely  visible  :  the  jaws  have  no  distinct 
teeth,  and  '.the  scales  of  the  body  are  rather  smaller  in  proportion, 
though  they  are  large  in  both  species. 

The  Allice  Shad  is  plentiful  in  the  Severn,  but  of  rather  rare 
occurrence  in  the  Thames. 

C.  encrasicolus  (Linnaeus),  the  Anchovy  (Engraulis  encrasicolus, 
Fleming ;  Engraulis  vulgaris,  Cuvier).  This  fish,  which  is  a  favourite 
condiment,  is  a  native  of  the  British  seas.  It  has  been  taken  in  the 
river  Dart ;  and  Mr.  Couch,  in  his  '  Cornish  Fauna,'  says,  "  This  fish 
abounds  towards  the  end  of  summer,  and  if  attention  were  paid  to 
the  fishery  enough  might  be  caught  to  supply  the  consumption  of  the 
British  Islands.  It  is  abundant  on  the  coast  of  Wales  : "  and  Mr. 
Yarrell  says,  "  The  Anchovy  is  reported  to  be  at  this  time  an  inha- 
bitant of  the  large  piece  of  water  below  Blackwall  called  Dagenham 
Breach;  and  in  May  1838  I  received  one  that  was  caught  in  the 
Thames,  where  however  this  species  is  so  little  known  that  the 
specimen  referred  to  was  sent  to  me  with  a  request  to  know  what 
fish  it  was."  [Anchovy.] 

CLU'SIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ctusiacece  or  Outtifera;  named  after  Charles  de  l'Ecluse,  or  Clusius,  one 
of  the  most  celebrated  botanists  of  the  16th  century.  [Clusius, 
Caeolus,  in  Biog.  Div.]  It  has  a  calyx  of  four  imbricate  coloured 
permanent  sepals,  the  outer  ones  smallest,  usually  doubly  bracteate 
at  the  base  ;  the  corolla  of  4-6  deciduous  petals  ;  the  stamens  nume- 
rous and  free  in  the  male  flowers ;  few,  sterile,  and  connected  in  the 
female  flowers ;  the  style  absent ;  the  stigmas  5-12,  radiately  peltate, 
sessile,  permanent ;  the  flowers  usually  polygamous ;  the  ovary 
surrounded  by  a  short  staminiferous  nectary ;  the  capsule  fleshy, 
5-12-celled,  opening  by  valves  from  the  top  to  the  base,  with  a  dis- 
sepiment in  the  middle  of  each  valve  ;  the  placenta  thick,  triangular, 
central ;  the  seeds  egg-shaped,  surrounded  by  pulp,  suspended  from 
the  inner  angle  of  the  cells  ;  the  embryo  straight,  inverted  ;  the  coty- 
ledons separable.  This  definition  includes  the  genus  Quapoya  of 
Aublet.  The  species  are  trees  and  shrubs,  usually  parasitical,  and 
yielding  a  viscid  resinous  juice,  of  a  balsamic  flavour ;  hence  they  are 
called  in  England  Balsam-Trees. 

C.  rosea,  Rose-Flowered  Balsam-Tree,  has  polygamous  flowers,  a 
rose-coloured  5-6-sepaled  calyx  ;  the  tops  of  the  dense  nectaries  awl- 
shaped  ;  8-12  stigmas;  the  leaves  obovate,  obtuse,  veinless,  some- 
times emarginate,  on  short  striated  petioles.  It  is  a  native  of  the 
Carolinas  and  St.  Domingo,  and  other  pai-ts  of  tropical  America.  The 
fruit  is  green,  and  of  the  size  of  an  apple,  with  eight  lines  running  like 
the  meridians  of  a  globe  :  when  it  ripens  it  opens  at  these  lines, 
disclosing  its  scarlet  seeds  lying  in  the  midst  of  a  pulpy  mucilaginous 
matter,  similar  to  the  pomegranate.  The  whole  tree  is  very  hand- 
some, but  few  fruits  offer  so  beautiful  a  piece  of  mechanism.  "  It 
grows  on  rocks,  and  frequently  on  the  trunks  and  limbs  of  trees, 
occasioned  by  birds  scattering  or  voiding  the  seeds,  which  being 
glutinous,  like  those  of  the  mistletoe,  take  root  in  the  same  manner ; 
but  the  roots  not  finding  sufficient  nutriment  spread  on  the  surface 
of  the  tree  till  they  find  a  decayed  hole  or  other  lodgment  wherein  i3 
some  small  portion  of  soil :  the  fertility  of  this  being  exhausted  a 
root  is  discharged  out  of  the  hole  till  it  reaches  the  ground,  where  it 
fixes  itself,  and  the  stem  becomes  a  large  tree."  (Loudon.)  The 
resin  collected  from  this  plant  is  used  as  an  external  application  in 
veterinary  medicine,  and  also  is  employed  for  covering  boats  instead 
of  tallow  and  pitch. 

C.  alba  has  hermaphrodite  flowers,  a  many-leaved  calyx ;  corolla 
with  5-8  petals;  tops  of  nectaries  retuse,  or  with  5-10  short  stamens  ■ 
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Rose-Flowered  Balsam-Tree  (C'ltisia  rosea). 
1,  an  expanded  flower ;  2,  a  calyx  seen  from  below  ;  3,  the  ovary,  with  a 
part  of  the  calyx  cut  away ;  4,  a  transverse  section  of  a  fruit. 

stigmas  5-6 ;  leaves  like  the  preceding,  but  not  ernarginate.  An 
elegant  tree,  native  of  South  America,  and  epiphytical  on  larger  trees. 
The  trunk  is  frequently  a  foot  in  diameter.  It  abounds  in  a  balsamic 
juice  of  a  green  colour,  which  becomes  brown  on  being  exposed  to 
the  air.  The  fruit  is  scarlet,  and  contains  its  seeds  embedded  in  a 
scarlet  pulp.  Birds  are  very  fond  of  the  seeds,  and  pluck  them  out 
of  the  fruit  while  hanging  on  the  tree.  The  Caribbees  use  the  juice 
for  painting  the  outside  of  their  boats.  The  flowers  are  white,  but 
not  handsome. 

C.  Quapoya  has  stalked  dioecious  flowers;  the  calyx  of  5  or  6 
sepals ;  the  corolla  of  5  or  6  yellow  petals ;  the  nectary  short, 
4-5-lobed  ;  stigmas  5  ;  fruit  globose ;  leaves  obovate,  acute.  It  is  a 
native  of  the  woods  of  Guyana,  where  it  is  called  Quapoy.  It  is  a 
climbing  shrub  with  yellow  flowers,  and  when  cut  into  yields  a  white 
transparent  juice.  C.  panapanari  is  a  similar  plant,  yielding  a 
yellow  juice.  C.  flava  is  a  tree  closely  resembling  C.  alba.  C.  flava 
is  said  by  Endlicher  to  yield  the  Hog-Gum  of  Jamaica.  The  flowers 
of  C.  insiynis  weep  a  considerable  quantity  of  resin  from  the  disc  and 
stamens.    Von  Martius  says  he  obtained  an  ounce  from  two  flowers. 

All  the  species  grow  well  in  a  light  sandy  loam,  and  cuttings  root 
freely  in  sand  under  a  hand-glass  in  heat.  The  pots  in  which  the 
plants  are  grown  require  to  be  well  drained  with  potsherds. 

(Don,  Dichlamydeous  Plants  ;  Loudon,  Encyclopedia  of  Plants.) 

CLUSIA'CE^E,  or  GUTTIFEtwE,  Guttifers,  a  small  natural  order  of 
Exogenous  Plants,  inhabiting  the  hotter  parts  of  tropical  countries  in 
both  the  Old  and  New  World.  They  are  readily  known  by  their 
coriaceous  opposite  leaves,  with  very  fine  veins  running  parallel  with 
each  other  in  a  gentle  curve  from  the  midrib  to  the  margin  ;  by  the 
absence  of  stipules ;  their  calyx  composed  of  several  sepals  regularly 
overlapping  each  other,  and  bearing  a  definite  proportion  to  the 
petals ;  their  numerous  stamens ;  and  their  superior  ovary,  which  is 
in  most  cases  many-celled  and  many-seeded,  with  a  peltate  radiant 
stigma.  Their  fruit  is  succulent,  juicy,  and  in  many  cases  resembling 
a  large  apple  or  orange.  The  Mangosteen  (Garcinia  Manyostana)  is 
probably  the  most  delicious  of  any  known ;  but  it  has  never  been 
seen  in  a  fresh  state  in  Europe,  for  the  tree  will  hardly  exist  out  of 
its  native  humid  heated  atmosphere  in  the  Indian  Archipelago.  The 
most  remarkable  product  of  this  order  is  an  acrid,  purgative,  yellow 
gum-resin.  In  one  of  its  forms  this  is  the  Camboge  or  Gamboge  of 
commerce.  This  substance  is  well  known  as  a  yellow  pigment,  as 
also  a  purgative  medicine.  The  plant  which  yields  the  Gamboge  of 
commerce  is  still  unknown.  The  London  College  of  Physicians  in 
their  '  Pharmacopoeia '  refer  it  to  some  species  of  Garcinia,  others 


refer  it  to  species  of  Camboyia,  Xanlhochynius,  Hebradendron,  and 
Stalaymitis.  The  East  Indian  Tacamahaca  is  yielded  by  a  species  of 
Calophyllum.  [Calophyllum.]  The  Butter  or  Tallow-Tree  of  Sierra 
Leone  is  the  Pentadesma  butyracea.  The  fruits  of  many  species  are 
esteemed,  besides  the  Mangosteen.  The  Mammee  Apple,  or  Wild 
Apricot  of  South  America,  is  said  to  be  very  delicious.  Its  seeds  are 
anthelmintic ;  its  flowers  yield  on  distillation  a  spirit  known  as  Eau 
de  Creole,  and  wine  is  obtained  by  fermenting  its  sap.  The  large 
berries  of  the  Pacouryuva  (Platonia  insiynis)  of  Brazil  are  highly 
prized  on  account  of  their  delicious  flavour.  The  fruits  of  several 
species  of  Garcinia  [Garcinia],  besides  the  Mangosteen,  are  brought 
to  table  in  the  countries  where  they  grow,  but  they  are  regarded  as 
very  inferior.  The  blossoms  of  Mesua  ferrca  are  remarkable  for  their 
fragrance,  and  are  sold  in  the  bazaars  of  India  under  the  name  of 
Nagkesur. 

The  affinities  of  the  order  Clusiacece  are  with  Hypcricacew,  Tern  • 
s/ronicacece,  and  Ebenacem.  The  order  contains  30  genera  and  150 
species. 

(Lindley,  Veyetable  Kinydom.) 

CLUTHALITE,  a  Mineral  occurring  in  large  nodules  in  amygdaloid, 
constituting  a  congeries  of  imperfect  crystals  with  rough  surfaces. 
Colour  flesh-red.  Hardness  3'5.  Brittle.  Lustre  vitreous.  Opaque 
or  translucent  on  the  edges  only.  Specific  gravity  2'166.  Found  in 
the  Kilpatrick  Hills,  near  Dumbarton.  An  analysis  by  Dr.  Thomson 
gives — 

Silica  51-266 

Alumina   23-560 

Peroxide  of  Iron  7'306 

Soda  5-130 

Magnesia      .......  1'233 

Water  10-553 

CLYMENIA.  [Clymenidje.] 

CLYMENID^E,  afamily  of  Fossil  Mollusca  belongingto  D'Orbigny's 
order  Tentaculiferaoi  theclass  Cephalopoda.  Itembraces  several  genera, 
which  are  divided  into  groups  according  as  their  partitions  are  without 
or  possess  a  single  lateral  lobe.  To  the  first  division,  or  those  without 
lateral  or  dorsal  lobes,  belong  the  genera  Melia,  Cameroceras,  Campu- 
litcs,  and  Trochilites.  To  the  second  division,  or  those  in  which  the 
partitions  have  one  lateral  lobe  but  no  dorsal  lobe,  the  genera  Clymenia. 
and  Meyasiphonia  are  referred. 

The  genus  Clymenia,  the  type  of  this  family,  was  first  separated 
from  the  Gonialites,  to  which  it  has  a  strong  resemblance,  by  Count 
Munster.  The  species  of  Clymenia  have  the  variations  of  form  and 
surface  seen  in  Goniatites.  [Goniatites.]  By  some  writers  the 
Clymenidce  are  referred  to  the  Nautilida>,  with  which  they  have  no 
doubt  a  stronger  affinity  than  with  Ammonitidw,  the  family  to  which 
Goniatites  must  be  referred. 

The  genus  Clymenia  has  a  discoidal  shell  with  slightly  lobed  septa, 
and  an  internal  siphuucle.  Several  species  were  described  by  Count 
Munster  from  some  calcareous  bands  in  the  Palaeozoic  strata  of  the 
Fichtelgeberge.  Some  of  these,  with  others,  occur  in  the  strata  of 
Devon  and  Cornwall,  and  also  in  North  America. 

CLYPEASTER.  [Echinid*.] 

CLY'PEUS,  the  generic  name  given  by  Klein  and  Leske  to  a  group 
of  Fossil  Echinidcc,  frequent  in  the  Oolitic  Formations.  C.  sinualus  of 
Leske  is  the  largest  British  species.  C.  clunicularis  of  Smith  is  now 
ranked  as  a  Nucleolites. 

CLY'THRA,  a  genus  of  Coleopterous  Insects  of  the  family 
Chrysomelidce.  The  insects  of  this  genus  generally  have  the  body 
more  or  less  cylindrical ;  the  antennae  short,  with  the  basal  joint 
thick,  the  two  following  joints  short,  and  the  remaining  (with  the 
exception  of  the  apical  joint)  serrated,  that  is,  produced  internally,  so 
as  to  resemble  the  teeth  of  a  saw.  The  head  is  placed  vertically,  and 
inserted  into  the  thorax,  so  as  to  be  scarcely  visible  from  above  ;  often 
larger  in  the  male  than  the  female.  The  legs  are  moderately  long, 
rather  thick ;  in  the  males  the  anterior  pair  are  often  considerably 
larger  than  the  two  posterior  pairs  ;  the  penultimate  joint  of  the 
tarsi  is  bilobed. 

The  larvae  of  these  insects  (at  least  those  that  are  known)  inhabit 
a  coriaceous  tube,  which  they  drag  about  with  them. 

The  Clythrce  reside  on  trees  and  shrubs,  and  those  found  in  this 
country  appear  in  the  beginning  of  the  summer.  The  species  are 
very  abundant,  and  seldom  adorned  with  metallic  colours.  In  England 
we  have  five  species,  the  most  common  of  which  is  C.  quadripunctata. 
This  is  not  quite  half  an  inch  in  length,  and  black ;  the  elytra  ochre- 
coloured,  with  four  black  spots,  two  near  the  base,  and  two  near  the 
middle.  The  next  species  which  is  not  uncommonly  met  with  is 
C.  tridentata.  This  beetle  is  rather  less  than  the  last,  and  of  a 
blue-green  colour,  thickly  and  finely  punctured  above;  the  elytra 
are  pale-yellow  and  immaculate  ;  the  anterior  pair  of  legs  in  the  male 
are  elongated. 

CLY'TUS,  a  genus  of  Coleopterous  Insects  of  the  section  Lonyi- 
comes  and  family  Cerambycida;. 

The  species  of  the  genus  Clyttis  (a  genus  established  by  Fabric!  us) 
form  a  well-marked  group  among  the  Cerambycida;  and  are  chiefly 
distinguished  by  their  haviug  the  palpi  short  and  nearly  equal,  the 
terminal  joint  thicker  than  the  others,  and  truncated  at  the  apex; 
the  head  narrower  than  the  thorax,  and  the  latter  nearly  glub  ilea  or 
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approaching  to  a  cylinder.  The  body  is  elongate,  and  nearly  cylin- 
drical ;  the  antenme  are  shorter  than  the  body,  and  filiform ;  the 
basal  joint  is  rather  thick ;  and  the  terminal  joints  are  sometimes 
incrassated  ;  the  legs  are  moderately  long. 

These  insects  are  generally  of  moderate  size,  and  have  the  elytra 
adorned  with  arcuated  fascise ;  their  ground  colour  is  usually  black  or 
brown,  and  the  markings  yellow. 

About  90  species  of  this  genus  have  been  discovered,  and  they 
appear  to  inhabit  every  quarter  of  the  globe ;  5  are  recorded  as 
British,  of  which  the  more  common  are  ft  mysticus,  ft  Arietis,  and  ft 
arcuatiis.  ft  mysticus  is  about  half  an  inch  in  length  ;  colour  black  ; 
the  base  of  the  elytra  red-brown ;  three  bent  white  fasci;e  are  situated 
near  the  middle  of  the  elytra  ;  and  there  is  a  white  patch  at  the  apex. 
This  species  is  common  in  the  neighbourhood  of  London.  We 
have  frequently  found  its  larva  in  the  rotten  wood  of  old  black- 
thorns. 

ft  Arietis  is  about  the  same  size  as  the  last;  its  colour  is  black; 
legs  and  base  of  the  antenna;  reddish ;  the  former  with  the  thighs  of 
the  two  anterior  pairs  blackish ;  thorax  with  a  yellow  band  on  the 
anterior  part,  and  another  on  the  posterior ;  scutellum  yellow  ;  elytra 
with  four  yellow  bands. 

This  insect  is  frequently  met  with  in  gardens  and  woods  in  the 
neighbourhood  of  London  and  elsewhere.  When  handled  it  makes  a 
peculiar  noise,  which  seems  to  be  produced  by  the  friction  of  the  thorax 
against  the  smooth  part  of  the  abdomen  which  is  inserted  in  that  part. 
Many  of  the  Cerambycidce  have  this  power. 

ft  arcuatus  is  less  common  than  either  of  the  preceding  species ;  it 
somewhat  resembles  the  ft  Arietis,  but  is  considerably  larger  and 
broader  in  proportion.  The  antenna;  are  entirely  of  a  reddish-yellow 
colour;  the  legs  are  coloured  as  in  the  last-mentioned  species  ;  the 
thorax  has  a  yellow  band  on  the  fore  part,  and  an  interrupted  band 
in  the  middle ;  the  elytra  have  three  yellow  bands,  and  towards 
the  base  three  spots  of  the  same  colour ;  the  scutellum  is  also  yellow. 

CNEMI'DIUM,  a  genus  of  Spongiada;  proposed  by  Goldfuss  for 
some  fossils  usually  ranked  as  Mantellia  and  Siphonia. 

COAGULATION.  [Blood.] 

COAITA,  or  QUATA.  [Ateles.] 

COATIMONDI.  [ViVEURiDiB.] 

COAL,  au  opaque  combustible  mineral  substance  of  a  black  or 
brown  colour,  and  in  all  cases  giving  indications  of  having  been 
derived  from  a  vegetable  source.  Such  is  a  definition  that  would 
probably  include  all  those  substances  which  are  used  in  domestic 
economy  and  the  arts  for  the  purposes  of  combustion,  and  popularly 
called  Coal.  At  the  same  time  it  should  be  stated  that  the  term  has 
at  present  no  special  scientific  application  that  is  universally  admitted, 
and  each  investigator  thinks  himself  at  liberty  to  apply  the  term  in 
accordance  with  his  own  views.  As  the  knowledge  of  chemical  prin- 
ciples and  methods  of  investigation  have  advanced,  substances  which 
at  one  time  were  regarded  as  identical  have  been  shown  to  have  a 
very  different  chemical  composition  as  well  as  microscopic  structure. 
This  has  led  in  some  instances  to  the  discussion  of  the  question, 
What  is  Coal  ? 

For  instance,  in  our  courts  of  law,  one  of  the  most  recent  cases — 
that  of  Gillespie  v.  Russell — was  tried  in  Edinburgh  during  the  pre- 
sent year  (1853).  In  this  case,  by  an  agreement  for  a  lease  entered 
into  between  the  plaintiffs  and  defendants,  the  former  agreed  to  grant 
to  the  latter  a  lease  of  "  the  whole  coal,  ironstone,  iron-ore,  limestone, 
and  fire-clay,  but  not  to  comprehend  copper  or  any  other  mineral 
whatsoever."  It  was  alleged  by  the  plaintiffs  that,  although  the 
defendants  had  in  the  course  of  their  operations  come  upon  iron-ore 
and  ironstone,  coal,  and  fire-clay  of  workable  value,  they  had  neglected 
these,  and  had  chiefly  worked  a  certain  mineral  substance  which  the 
plaintiffs  contended  was  not  let  to  the  defendants,  not  being  one  of 
the  mineral  substances  specified  in  the  agreement.  This  mineral  was 
of  much  greater  value,  it  was  stated,  than  any  which  the  defendants 
were  permitted  to  work.  Although  used  as  a  combustible  material, 
it  was  alleged  that  this  substance  was  not  coal,  and  that  its  chemical, 
microscopical,  and  mineralogical  characters  were  not  those  of  coal. 
On  the  other  hand,  it  was  asserted  by  the  defendants  that  the  mineral 
in  question  was  coal ;  that  they  had  been  led  to  seek  a  lease  of  the 
Torbane-Hill  estate  from  the  fact  that  on  the  adjoining  lands  of 
Boghead  this  mineral  existed,  and  was  worked  and  sold  as  coal,  being 
known  in  the  markets  by  the  name  of  the  '  Boghead  Gas  Coal.'  This 
mineral,  they  contended,  was  true  coal  belonging  to  the  variety  known 
as  Caunel  or  Parrot  Coal.  This  trial  was  interesting  on  account  of  the 
large  number  of  chemists,  mineralogists,  geologists,  and  microscopists 
examined,  who  appeared  in  about  equal  numbers  on  either  side ; 
one  set  of  them  contending  that  the  mineral  was  coal,  whilst  the 
others  contended  it  was  not.  A  large  amount  of  interesting  facts  on 
the  nature  of  coal  and  the  substances  with  which  it  is  found  asso- 
ciated was  laid  before  the  jury,  who  came  to  the  conclusion  that, 
whatever  might  be  the  result  of  scientific  investigation  in  more 
rigorously  defining  the  nature  of  coal  and  limiting  the  use  of  that 
term,  both  plaintiffs  and  defendants  called  this  mineral  "coal  when  the 
lease  was  drawn  up,  and  therefore  gave  a  verdict  in  favour  of  the 
defendants. 

The  same  question  which  has  thus  been  debated  in  Scotland  has 
also  come  before  the  law  courts  of  Germany  and  of  the  United  States 


of  America  with  the  same  differences  of  opinion;  uni  we  refer  to  these 
cases  to  show  the  difficulty  of  defining  accurately  this  well-known 
substance.  It  may  be  regarded  in  the  present  state  of  our  knowledge 
as  one  of  those  instances  in  which  the  typical  form  is  lost  by  irregular 
combination  with  other  and  different  substances. 

That  Coal  is  and  must  be  of  vegetable  origin  seems  to  be  agreed 
upon  by  all  inquirers,  but  the  question  of  how  to  determine  that 
origin  in  particular  cases  is  the  difficulty.  Again,  it  is  well  known 
that  coal  after  it  is  deposited  undergoes  certain  chemical  changes  by 
which  substances  with  a  very  definite  chemical  character  are  pro- 
duced, such  as  bitumen,  paraffine,  &c.  These,  mixed  with  the  coal 
itself  and  the  earthy  matters  around,  may  form  compound  substances 
about  whose  nature  there  may  be  considerable  difference  of  opinion. 
This  is  not  improbably  the  case  with  the  Torbane-Hill  mineral,  and 
will  account  for  the  peculiarity  of  both  its  chemical  and  microscopical 
characters. 

Coal  presents  itself  ordinarily  in  a  massive  form,  and  is  brittle  or 
sectile.  It  has  a  hardness  of  2'5,  aud  a  specific  gravity  of  1"2  to  1"75. 
It  is  opaque,  and  has  a  black  or  brown  colour.  Its  chemical  compo- 
sition is  distinguished  by  the  presence  of  carbon  ;  in  addition,  it  also 
yields,  on  ultimate  analysis,  hydrogen,  oxygen,  and  nitrogen.  On 
burning  it  leaves  an  ash  which  consists  of  varying  quantities  of  silica, 
alumina,  and  oxide  of  iron.  The  carbon  and  hydrogen  are  often 
found  chemically  uuited  to  form  bituminous  compounds  which  are 
mixed  with  the  coal.  It  is  the  presence  of  these  compounds  which 
causes  coals  to  burn  with  a  bright  flame ;  at  the  same  time  they  give 
off  a  bituminous  odour.  Those  destitute  of  bituminous  compounds 
burn  with  a  pale  blue  flame,  due  to  carbonic  oxide,  which  is  formed 
in  these  cases  through  the  decomposition  of  the  water  present. 

The  following  table,  founded  on  Mr.  Mushet's  Analysis  of  Coal,  is 
taken  from  Professor  Ansted's  '  Elementary  Course  of  Geology, 
Mineralogy,  and  Physical  Geography  :' — 

Analyses  of  various  Kinds  of  Coal. 


Locality. 

Description 
of  Coal. 

1 E 

rbon. 

Bitumen. 
Volatile 
Matter. 
Water. 

to  O 

o 

< 

1. 

Newcastle-upon-Tyne 

Bituminous . 

1-257 

57-00 

37-60 

5-40 

Lancashire      .  . 

Ditto  .    .  . 

1-260 

54-90 

40-48 

4-62 

3. 

Ditto        .       .  . 

Cannel   .    .  . 

56-40 

41-00 

2-60 

4. 

North  Wales  . 

Bituminous .  . 

02-72 

36-00 

1-28 

5. 

Staffordshire  Potteries 

Ditto  .    .  . 

02-40 

34-10 

3-50 

6. 

Yorkshire        .  . 

Ditto  .    .  . 

67-14 

30-73 

2-13 

7. 

Ditto        .       .  . 

Ditto  .    .  . 

58-38 

39-51 

200 

6. 

Derbyshire  ■  . 

Ditto  .    .  . 

1-235 

52-46 

4.V50 

2-04 

91 

Ditto       .       .  . 

Cannel   .    .  . 

1-278 

48-36 

47-00 

4-64 

1". 

Ditto  . 

Cherry  .    .  . 

57-00 

40-00 

3-00 

11. 

Shropshire  .       .  . 

Bituminous. 

64-10 

34-77 

1-13 

L2. 

South  Staffordshire  . 

Ditto  .    .  . 

54-05 

42-70 

3-25 

13, 

Ditto        .       .  . 

Ditto  .    .  . 

54-17 

43-33 

2-50 

11. 

Dean  Forest 

Ditto  '.    .  . 

63-72 

32-03 

4-25 

15. 

South  Wales       .  . 

Ditto  .    .  . 

60-25 

33-00 

6-75 

in. 

Ditto  . 

Ditto  .    .  . 

66-02 

29-15 

2-83 

17. 

Ditto        .       .  . 

Ditto  .    .  . 

70-68 

25-82 

3-50 

1 8 . 

Ditto  . 

Anthracite  .  . 

91-89 

5-G1 

1-50 

19. 

Ditto        .       .  . 

Dry  ...  . 

79-50 

17-50 

3-00 

20. 

Ditto     .    ■  . 

Steam     .    .  . 

85-00 

11-87 

3-30 

21. 

Clyde  Valley       .  . 

Bituminous.  . 

51-20 

45-50 

3-13 

22. 

Lesmahago 

Cannel   .    .  . 

39-43 

56-57 

4-00 

2  !. 

Scotch  Coal  (mean)  . 

Dry  .... 

48-81 

41-85 

9-34 

2  1 

Ireland,  Leinstcr 

Dry  Anthracite 

1-002 

92-88 

4-25 

2-87 

25 

Ditto     ditto    .  . 

Cannel  .  . 

79-00 

12-00 

8-40 

26. 

France  (mean) . 

Dry  .... 

79-15 

7-37 

13-25 

'27. 

France,  St.-Etienne  . 

Bituminous .  . 

65-68 

27-83 

6-49 

2S. 

Spain  (mean)  . 

Ditto  .  . 

53-00 

40-00 

7-00 

29. 

Belgium,  Hainault  . 

Ditto  .    .  . 

1-276 

84-67 

13-23 

2-10 

30. 

Belgium,  Liege 

Ditto  .    .  . 

76-00 

I960 

4-40 

31 

Ditto     ditto    .  . 

Dry  .... 

1-305 

81-90 

900 

9-10 

32. 

Silesia     .  • 

Glance    .    .  . 

58-17 

37-S9 

893 

33. 

Bengal        .       .  . 

Slaty.    .    .  . 

1-447 

41-00 

26-00 

23  00 

34. 

America,  Ohio  . 

Bituminous .  . 

55*55 

41-85 

2-60 

35 

America,  Alleghany  . 

Dry  ...  . 

78-85 

9-47 

11-73 

36 

America,  Nova  Scotia 

Bituminous .  . 

1-321 

5880 

28-20 

12-95 

37. 

America,  Pennsylvania 

Anthracite  .  . 

92-60 

2-25 

2-25 

The  following  analyses  of  the  Torbane-Hill  Mineral  and  Cannel  Coal 
were  presented  by  Dr.  Fyfe  at  the  trial  in  Edinburgh  :— 


Torbane-Hill  Mineral 
Cnpcldrae  Cannel  Coal 


Carb. 

Hyd. 
8-8 

Oxy. 

Nit. 

Sulp. 

60-25 

3-6 

1-6 

9-3 

56-7 

6-8 

8-8 

1-9 

0-25 

Ash. 
25-6 
25-4 


The  Torbane  mineral  is  only  remarkable  amongst  other  coals  for 
the  large  quantity  of  sulphur  it  contains. 

A  large  series  of  coals,  more  especially  Welsh,  has  been  submitted 
to  chemical  examination  by  order  of  the  government ;  and  the  fol- 
lowing table  is  taken  from  the  '  Report  on  the  Coals  suited  to  the 
Steam  Navy,'  by  Sir  Henry  De  la  Beche  and  Dr.  Lyon  Playfair,  in 
the  second  volume  of  the  '  Memoirs  of  the  Geological  Survey  of  Great 
Britain  ; ' — 
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COAL  FORMATION. 


T 

Locality,  or  name 
of  Coal. 

Specific 
Gravity 
of  Coal. 

Carbon. 

Hydrogen. 

Nitrogen.  J 

Sulphur. 

Oxygen. 

< 

JT|  | 
So  * 

u  o  ^ 

£.  c 

»v  cibn  L^oaib . — 

Graigola  . 

1  '30 

84 'S7 

3*S4 

0'41 

0'45 

7*19 

*24 

o-  - 

OO  *0 

Anthracite 

1-375 

91-44 

3-46 

0-21 

0-79 

2-53 

1 

•52 

92 '9 

Oldcastle  Fiery  Vein 

1-289 

S7-6S 

489 

1-31 

009 

3  39 

2 

•64 

7't'S 

Ward's  Fiery  Vein  . 

1*344 

87-87 

3  93 

2-02 

0-S3 

i  ticl  ltd  cd 
in  Ash 

7 

•04 

Bnrea  Coal 

1-304 

SS'66 

4-63 

1-43 

0-33 

103 

3 

96 

SS'10 

Llangennech 

1-312 

85-4G 

4  20 

107 

029 

2  44 

6 

•54 

83'69 

Pentrepoth 

1-31 

SS-72 

4  50 

01S 

3  24 

3 

36 

82-5 

Pentrefelin       .  ■ 

1'35S 

85  52 

3  '72 

trace 

0'12 

4  "55 

Q 

09 

S5'0 

Duffryn 

1-320 

88-26 

4-66 

1-45 

1-77 

0-66 

3 

26 

84  3 

Mynydd  Newydd  . 

1-31 

84-71 

5-76 

1  56 

1-21 

352 

3 

■24 

74 '8 

Three    -    quarter } 
Rock  Vein    .  j 

134 

7515 

4  93 

107 

2 '85 

5  "04 

10 

96 

62'5 

Cwm  Frood  Rock ) 
Vein      .      .  j" 

1'255 

S2'25 

5 '84 

1-11 

1'22 

3  58 

6 

00 

68 'S 

Cwm  Nanty-gros 

1'2S 

78-36 

5-59 

1S6 

301 

5-58 

5 

GO 

63'G 

Resolven  . 

1'32 

79 '33 

4  75 

1'38 

5"07 

included 
in  Ash 

9 

41 

83'9 

Fonty  Fool 

1-32 

80  70 

5'66 

1-35 

2-39 

438 

'  S 

52 

C4'S 

Bedwas 

1-32 

SO  Gl 

6  01 

1-44 

3-50 

1-50 

6 

94 

71-7 

j^ddw  vale  .  . 

1275 

89-78 

5  15 

2-16 

1-02 

0  39 

1 

50 

i  i  o 

Porthmawr  Rock.  ) 
Vein      .  j 

1"39 

74'70 

4  79 

l-28 

0'91 

3 '60 

14 

72 

63-1 

L/Oiesniu    ,  . 

1-20 

73 -S4 

514 

1-47 

234 

S-29 

S 

02 

56'0 

Scotch  Coals  ■ 

Dalkeith.  Jewel  Seam 

1'277 

74*55 

5 '14 

0*10 

0*33 

1551 

37 

Dalkeith.  Corona-) 
tion  Seam     .  j 

1-316 

76-94 

5-20 

trace 

0'3S 

14 '37 

3 

10 

53  5 

Wallsend  Elgin 

1-20 

76-09 

5  '22 

1-41 

1-53 

5'05 

10 

70 

x1  oruei  opinio    •  . 

1-25 

79 '5S 

5  50 

1-13 

1-46 

8'38 

4 

00 

52*03 

Grange  Mouth  . 

1-29 

79-85 

5'28 

135 

1-42 

8 '58 

3 

52 

56  G 

English  Coals 

Broom  hill . 

1-25 

81-70 

6'17 

1-84 

2-85 

4'37 

3 

07 

59-2 

Park  End,  Sydney  . 

1-283 

73  52 

5 '69 

2-04 

2-27 

6'4S 

10 

00 

5T'S 

Irish.  Coals : — 
Sievardogh      •  ■ 

1-59 

80-03 

2-30 

0-23 

676 

included 
in  Ash 

10 

80 

90  1 

Foreign  Coals  ; — ■ 

Formosa  Island 

1-24 

7826 

5  70 

0-04 

0'49 

10=95 

3 

96 

Borneo  (Labuan\ 
kind)     .      .  j" 
3  feet  Seam 

1-28 

64-52 

4-74 

o-so 

1-45 

20'75 

7 

74 

_ 

1-37 

54-31 

5-03 

0-98 

1-14 

24-22 

14 

32 

11  feet  Seam 

1-21 

70  33 

5'41 

067 

117 

19  19 

23 

Patent  Fuel : — 

Wylam's  Patent  Fuel 

1-10 

79-91 

5'09 

1-68 

1-25 

6-63 

* 

84 

G5-8 

Bell's          ditto  . 

1-14 

87-88 

5'22 

0-81 

071 

042 

4 

96 

71-7 

Warlich's  ditto 

1-15 

90-02 

556 

trace 

1-62 

included 
in  Ash 

2 

91 

851 

Coal  differs  considerably  in  its  physical  properties,  and  it  has 
obtained  various  names  in  the  markets.  The  mineralogist  generally 
divides  it  into  two  varieties  : — - 

First,  Coal  without  Bitumen. 

Second,  Coal  with  Bitumen.  .  - 

The  first  variety  is  known  by  the  general  name  of  Anthracite.  It 
has  however  various  local  names.  [Anthracite.]  It  is  sometimes 
very  hard,  and  has  a  high  lustre,  and  is  often  iridescent.  Besides 
being  used  for  fuel  it  is  often  made  into  inkstands,  small  boxes,  and 
other  articles  of  use.  This  is  more  especially  the  case  with  the 
Anthracite  of  America.  It  is  the  most  common  form  of  coal  in  the 
Welsh  beds. 

The  Bituminous  varieties  of  Coal  present  greater  differences  of 
structure  and  appearance,  and  have  a  larger  number  of  names.  By 
the  above  analyses  it  will  be  seen  that  the  quantity  of  Bitumen,  or 
substances  resembling  it  [Bitumen],  differ  very  much  in  different 
specimens  of  coal.  It  is  generally  softer  and  less  lustrous  than 
Anthracite,  although  occasionally  specimens  exhibit  a  very  brilliant 
fracture,  its  specific  gravity  is  less  than  that  of  Anthracite,  seldom 
exceeding  1'5,  whilst  the  specific  gravity  of  Anthracite  ranges  from 
1'3  to  1'75.    The  kinds  of  this  coal  are  known  by  various  names. 

The  following  are  analyses  of  the  different  kinds  of  Coal  as  they 
occur  in  the  Newcastle  beds  : — 


Density       .       .       .       .  . 
Carbon  ..... 
Hydrogen    .       .       .       .  . 
Nitrogen  and  Oxygen 
Ash     .  . 

Relative  heat  by  the  same  weight  ) 
of  Coal  J 

Relative  heat  by  the  same  volume  | 
of  Coal  .  J 


Splint 
Coal. 


1-302 
74-9G1 
6-254 
4-873 
13-912 

110-340 

103-990 


Caking 

Caking 

Coal. 

Coal. 

No.  1. 

No.  2. 

1-274 

1-280 

83-588 

87-809 

5-150 

5-159 

8-743 

5-139 

2-591 

1-393 

114-980 

122-560 

111-310 

119-030 

Cherry 
Coal. 


1-2G6 
84-G94 
5-054 
8-476 
1-576 

116-630 
112-070 


Pitching  or  Caking  Coal  is  known  by  its  velvet  or  grayish-black 
colour.  AVhen  first  thrown  on  a  fire  it  breaks  into  small  pieces,  but 
on  the  continued  application  of  heat  the  pieces  again  unite  into  a 
solid  mass  or  cake.  It  burns  readily  with  a  yellow  flame,  but  on 
account  of  its  caking  quality  it  is  likely  to  clog  the  fire  unless  it  is 
frequently  stirred.  The  Newcastle  beds  mostly  yield  this  form  of  coal. 

Cherry  Coal  resembles  in  external  appearance  the  pitch  coal,  and 
when  exposed  to  heat  it  cracks  and  flies,  but  does  not  cake,    It  is 


very  brittle,  and  on  this  account  much  loss  is  occasioned  in  mining  it. 
It  burns  with  a  clear  yellow  flame.  This  kind  of  coal  occurs  in  the 
Glasgow  beds. 

Splint  Coal  is  a  variety  found  in  connection  with  the  last,  and  is 
remarkable  for  its  hardne~s  ;  for  which  reason  it  is  sometimes  called 
Hard  Coal.    It  is  also  found  at  Glasgow. 

Canncl  Coal  has  little  lustre,  is  very  compact  and  smooth  in  its 
texture,  and  breaks  with  a  large  conchoidal  fracture.  It  burns  very 
readily,  giving  out  a  clear  yellow  flame  without  melting.  In  conse- 
quence it  has  been  employed  for  the  making  of  candles — hence  its 
name.  It  is  often  employed  for  making  inkstands,  snuff-boxes,  and 
other  articles  of  use.  At  the  Great  Exhibition  of  1851  several  models 
of  public  buildings,  monuments,  &c,  were  exhibited,  formed  of 
Cannel  Coal. 

The  above  coals  are  those  most  commonly  burned.  Their  goodness 
for  heating  is  tested  by  the  quantity  of  water  they  evaporate.  The 
following  are  the  results  of  some  recent  experiments  : — 

lb.  oz. 

Common  Scotch  Bituminous  Coal  .  .  .  5  14 
Carr's  West  Hartley  Main  (Newcastle)      .  .75 

Merthyr  Bituminous  Coal  8  0 

Pure  Welch  Anthracite  10  8£ 

From  which  it  will  be  seen  that  the  heating  power  of  anthracite 
nearly  doubles  that  of  some  bituminous  coals. 

Brown  Coal,  Wood  Coal,  Lignite,  are  names  given  to  less  perfect 
varieties  of  coal  than  the  last.  Specimens  of  these  coals  have  a 
brownish-black  colour,  and  burn  with  an  empyreumatic  odour. 

On  placing  sections  of  Lignite  under  the  microscope,  the  structure 
of  the  wood  of  the  plant  forming  it  can  be  readily  detected.  This  is 
not  the  case  with  the  other  kinds  of  coal,  where,  although  the  woody 
fibre  can  be  frequently  made  out,  it  has  evidently  undergone  con- 
siderable change.  Professor  Quekett,  on  this  ground,  proposes  to  con- 
fine the  term  Coal  to  those  fossil  or  mineral  substances  alone  which 
are  evidently  made  up  of  the  woody  tissue  of  plants.  He  maintained 
that  the  Torbane  mineral  was  not  coal,  on  the  ground  that  it  was  not 
composed  of  the  debris  or  remains  of  vegetable  woody  tissue. 
Although  woody  and  vascular  tissue  can  be  seen  in  the  Torbane 
mineral,  Professor  Quekett  maintains  that  this  has  been  accidentally 
introduced,  and  that  no  true  vascular  or  spiral  tissue  is  found  in  coal. 

The  term  Brown  Coal  is  frequently  applied  to  coal  more  recently 
deposited  than  that  of  the  great  coal-beds  of  the  world,  and  this 
quite  independent  of  its  structure  or  any  peculiarity  in  combustion. 
Lignite  is  also  a  term  applied  to  the  semi-carbonised  forms  of  wood 
which  are  frequently  found  in  deposits  later  than  those  of  the  coal 
deposits.  Most  of  these  varieties  of  coal  contain  a  large  quantity  of 
water,  and  the  quantity  of  matter  given  off  at  a  moderate  heat  by 
distillation  is  at  least  equal  to  that  of  the  carbon  contained. 

"  Dysodil  is  a  yellow  or  grayish  highly  laminated  substance,  often 
found  with  lignite,  and  burning  vividly,  and  spreading  an  odour  of 
assafoetida."  (Ansted.) 

Jet  is  another  variety  of  coal  belonging  to  the  bituminous  series. 
It  sometimes  occurs  in  elongated  reniform  masses,  and  sometimes  in 
the  form  of  branches  with  a  woody  structure.  It  is  soft  and  brittle, 
with  a  conchoidal  fracture.  Its  specific  gravity  is  but  little  greater 
than  that  of  water.  It  is  opaque,  of  a  velvet-black  colour,  and  has  a 
brilliant  and  resinous  lustre.  It  is  found  in  Saxony,  and  also  in  the 
Prussian  amber-mines  in  detached  fragments.  It  is  sometimes  washed 
up  on  the  shores  of  Great  Britain.  The  finer  sorts  are  used  in  the 
manufacture  of  ornaments  and  trinkets  of  various  kinds.  The  coarser 
sorts  are  burned  as  fuel.  It  gives  out  when  burned  a  greenish  flame 
and  a  strong  bituminous  smell,  and  leaves  a  yellowish  ash.  It  con- 
tains about  37  i  per  cent  of  volatile  matter. 

For  an  account  of  the  origin  of  Coal,  and  the  beds  of  Coal  on  the 
surface  of  the  earth,  see  Coal  Formation  and  Coal  Plants. 

(Dana,  Manual  of  Mineralogy ;  Ansted,  Elementary  Course  of 
Geology,  Mineralogy,  and  Physical  Geography  ;  Memoirs  of  the  Geological 
Survey  of  Great  Britain  and  of  the  Museum  of  Practical  Geology  ; 
Gregory,  Hand-Book  of  Organic  Chemistry  ;  Reports  of  Juries  of  Great 
Exhibition;  Catalogue  of  the  Great  Exhibition;  Proceedings  of  the 
Microscopical  Society  ;  Microscopical  Journal,  1854.) 

COAL  FORMATION.  That  part  of  the  Carboniferous  System  of 
Rocks  which  lies  above  the  Limestone  Shale  and  Mountain  Limestone 
is  called  the  Coal  Formation.  The  deposits  constituting  this  formation 
consist  of  a  series  of  alternating  beds  of  sandstone  and  shales,  between 
which  lie  beds  or  seams  of  coal.  These  deposits  generally  he  upon  a 
rock  called  the  Millstone  Grit.  The  following  is  a  synopsis  of  the 
Carboniferous  System  as  it  is  developed  in  two  of  the  most  typical 
coal  districts  in  the  British  Isles.  These  two  districts  are  South 
Wales  and  Derbyshire. 

In  South  Wales  we  get,  resting  on  the  Old  Red-Sandstone,  a  band 
of  about  a  hundred  feet  in  thickness,  of  black  fossiliferous  shale, 
called  the  Lower  Limestone  Shale,  over  which  are  beds  of  thick 
limestone,  called  the  Mountain  or  Carboniferous  Limestone.  The  fol- 
lowing is  a  synopsis  of  the  whole  formation,  taken  from  the  published 
sections  of  the  '  Geological  Survey  of  Britain'  (ascending  order)  : — 

1.  Lower  Limestone  Shale,  about  100  feet. 

2.  Carboniferous  Limestone ;  limestone,  with  occasional  partings  of 
black  shak- :  from  500  to  1500  feet. 
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3.  Mill»tone  Grit,  or  Farewell  Rock ;  white  quartzose  sandstone 
and  conglomerate  ;  300  to  600  feet. 

4.  Coal-Measures ;  a  great  series  of  alternations  of  sandstones  and 
shales,  with  occasional  beds  of  coal ;  from  8000  to  12,000  feet  in  total 
maximum  thickness. 

In  the  Derbyshire  district  we  get  the  following  groups  or  series  : — 

1.  Mountain  Limestone;  the  base  of  which  is  not  exposed,  consist- 
ing principally  of  thick  limestone,  occasionally  interstratified  with 
black  shales,  and  exceeding  1200  feet. 

2.  Limestone  Shale  ;  black  shales,  with  their  interstratified  lime- 
stones ;  in  some  places  400  to  650  feet. 

3.  Millstone  Grit ;  strong  sandstones,  with  occasional  small  con- 
glomerate, interstratified  with  shales  and  a  few  small  beds  of  coal ; 
about  1700  feet. 

4.  Coal-Measures ;  alternations  of  sandstone  and  shale,  with  beds 
of  coal  and  ironstone  ;  total  thickness,  2700  feet  and  more. 

Proceeding  from  the  Derbyshire  district  towards  the  north,  a 
gradual  change  takes  place  in  the  Carboniferous  Formation  in  such  a 
way  that  it  becomes  more  and  more  a  series  of  Coal-Measures  from 
top  to  bottom.  The  Millstone  Grit  is  never  anything  more  than  the 
lower  part  of  the  Coal-Measures  in  which  beds  of  strong  sandstone 
occur.  These  as  we  proceed  north  become  more  and  more  split  up 
and  interstratified  by  beds  of  shale  and  occasional  beds  of  coal.  The 
Limestone  Shale,  too,  of  Derbyshire  farther  north  becomes  split  up  by 
beds  of  gritstone  and  limestone,  and  still  farther  north  by  beds  of  coal. 
Lastly,  the  Mountain  Limestone  itself  becomes  split  up  and  interstra- 
tified first  by  beds  of  shale,  then  by  beds  of  shale  and  sandstone,  and 
lastly,  on  the  borders  of  Scotland,  by  shales,  sandstones,  and  coals. 

In  the  midland  counties  of  England — namely,  in  Leicestershire, 
Warwickshire,  Staffordshire,  and  Shropshire  —  the  Carboniferous 
Formation  consists  simply  of  the  upper  group  of  the  formation  of  the 
Coal-Measures.  Little  patches  of  Mountain  Limestone  are  found 
below  them  in  one  or  two  spots  in  the  first  and  last  named  counties  ; 
but  usually  the  Coal-Measures  rest  directly  and  unconformably  on 
Silurian  and  still  older  rocks.  In  Staffordshire  several  beds  of  coal 
come  together  by  the  thinning  out  of  the  intermediate  measures,  and 
make  a  mass  of  coal  which  in  some  places  is  upwards  of  30  feet 
thick,  in  from  10  to  13  beds. 

In  Scotland  the  Carboniferous  Formation  admits  of  no  subdivisions 
into  groups.  Immediately  above  the  Old  Red-Sandstone  are  Coal- 
Measures  containing  beds  of  coal,  over  which  are  thick  encrinital 
limestones  interstratified  with  shales,  so  that  no  single  mass  of  lime- 
stone is  more  than  40  feet  thick.  The  whole  series  of  Carboniferous 
rocks  in  Scotland  is  said  to  be  upwards  of  6000  feet  thick,  the  whole 
being  Coal-Measures  with  interstratified  beds  of  limestone  in  the 
lower  portion,  representing  the  Mountain  Limestone  of  England. 
The  whole  series  is  composed  of  materials  in  the  following  pro- 
portions : — 

Feet. 

Sandstone   3300 

Shale       .       .       .       .       .       ,      .   .  2160 

Limestone    .......  306 

Coal  180 

Clay  132 

6078 

These  materials  are  so  disposed  that  there  never  is  an  unbroken  set 
of  beds  of  more  than  rlie  following  thickness  of  each  sort : — 

Feet. 

Sandstone  200 

Shale  130 

Limestone  40 

Coal  .   13 

Clay  28 

Small  bands  and  nodules  of  clay-ironstone  are  found  occasionally 
in  all  the  shales  and  clays  of  the  Carboniferous  rocks  of  England, 
Scotland,  and  Ireland  ;  but  though  of  economical  value,  they  are  not 
of  great  geological  importance. 

In  Ireland  the  Carboniferous  rocks  consist  in  the  south  and  west 
of  two  subdivisions  —  Carboniferous  Limestone  and  Coal-Measures. 
The  Carboniferous  Limestone,  the  maximum  thickness  of  which  is 
about  3000  feet,  is  locally  again  subdivided  into  three  parts — A.  Lower 
Limestone.  B.  Calp,  a  series  of  dark  limestones,  interstratified  with 
black  shale.  C.  Upper  Limestone.  The  Coal-Measures  consist  of 
alternations  of  shale  and  sandstone,  with  a  few  thin  beds  of  coal 
principally  anthracite  or  culm,  and  have  a  thickness  of  more  than 
2000  feet  in  the  Queen's  County.  In  the  north  of  Ireland  the  Car- 
boniferous rocks  seem  to  assume  more  of  the  type  of  those  of  York- 
shire and  the  north  of  England.  The  Coal-Measures  are  still  confined 
to  the  upper  portion ;  but  the  lower  part  seems  to  consist  of  alterna- 
tions of  shale  and  sandstone  with  various  thick  beds  of  limestone,  so 
that  it  may  be  doubted  whether  the  subdivisions  of  the  Carboniferous 
Limestone  of  the  centre  of  Ireland  can  be  accurately  traced  into  the 
north  or  north-west. 

The  Carboniferous  Formation  of  Belgium  admits  of  a  three-fold 
subdivision  (ascending  order)  : — 

1.  Arenaceous  Shales ;  gray  shales,  limestones  and  pisolitic  iron-ore, 
over  which  are  gray  sandstones  and  anthracite. 


2.  Limestone  Group ;  criuoidal,  dolornitic,  and  productus  lime- 
stones, with  chert  and  anthracite. 

3.  Coal-Measures  ;  shale  and  sandstone,  with  coal. 

The  formation  is  found  also  at  St.-Etienne  in  central  France,  where 
it  appears  to  consist  of  conglomerate  and  sandstone  below,  and  shale 
and  sandstone  above,  with  beds  of  coal. 

In  Westphalia  there  are  black  shales  below,  passing  up  into  black 
limestones,  and  those  into  lighter-coloured  limestone,  which  are 
covered  by  black  shales  and  sandstone  in  which  beds  of  coal  occur. 

In  Russia  there  are,  according  to  Sir  R.  Murchison,  two  types  of 
the  formation.    The  northern  type  consists  of  (ascending  order) : — 

1.  Sands  and  Shales  with  coal. 

2.  Dark-Gray  Productus  Limestone,  Yellow  Magnesian  Limestone, 
White  Limestone  of  Moscow,  shale  and  sandstone,  and  gray,  white, 
and  yellow  limestone. 

3.  Limestones,  calcareous  grits,  and  flagstones  capped  by  con- 
glomerate. 

In  this  type  the  coal  is  confined  to  the  base  of  the  formation. 
The  southern  type  consists  of : — 

1.  Sands  and  Shales  without  coal. 

2.  Productus  Limestone  with  shales,  sandstones,  and  thin  lime- 
stones, with  many  beds  of  coal. 

3.  Limestone,  calcareous  grits,  and  flagstones,  with  traces  of  coal, 
capped  by  sandstone  containing  coal  plants. 

In  this  type  the  most  coal  occurs  about  the  centre  of  the  formation. 

The  above  remarks,  taken  from  Mr.  Jukes's  admirable  '  Intro- 
duction to  Physical  Geology,'  will  serve  to  show  the  relation  of  the 
deposits  of  Coal  to  the  other  rocks  and  substances  with  which  it  is 
found  associated.  The  Coal-Measures  above  referred  to  occupy  defi- 
nite and  limited  areas  of  somewhat  considerable  extent  in  various 
parts  of  Europe,  Asia,  America,  and  the  islands  adjacent.  The 
following  is  an  estimate  of  the  annual  production  of  coals  in  various 
parts  of  the  world  as  given  by  Professor  Ansted : — 


Countries. 

Coal  Area 
in  Square  Miles. 

Proportion 
to  Area. 

Total  Yearly 
Production  in  Tons. 

British  Islands 

12,000 

1—  10 

32,000,000 

France     .       .       .  . 

2,000 

1—100 

4,150,000 

Belgium 

520 

1—  22 

5,000,000 

Spain       .       .       .  . 

4,000 

1—  52 

550,000 

Prussia        .  . 

1,200 

1—  90 

3,500,000 

Bohemia  .       .       .  . 

1,000 

1—  20 

United  States  of  America 

113,000 

1—  20 

4,000,000 

British  North  America  . 

18,000 

2—  9 

(?) 

Table  of  the  Principal  Coal-Fields  of  the  British  Islands. 
From  Professor  Ansted. 


COAL-FIELDS. 


1.  Northumberland  and  Durham  District 
Newcastle  Coal-Field 

2.  Cumberland,  Westmoreland,  and  West 

Riding  of  Yorkshire  : — 
Whitehaven  and  Akerton 
Appleby  (3  basins) 
Sebergham  (Cumberland) 
Kirby  Lonsdale 
;!.  Lancashire,    Flintshire,    and  North 
Staffordshire : — 
Lancashire  Coal-Field  . 
Flintshire  .... 
Pottery,  North  Staffordshire  . 
Cheadle,  North  Staffordshire  . 
t.  Yorkshire,     Nottinghamshire,  and 
Derbyshire  :  — 
Great  Yorkshire  Coal-Field  . 
Darley  Moor,  Derbyshire ;  Shirley  ) 
Moor,  Derbyshire  .  J 

.'>.  Shropshire  and  Worcestershire  : — 
Colebrook  Dale,  Shropshire  . 
Shrewsbury,  Shropshire 
Brown  Clee  Hill,  Shropshire  . 
Tittcrstone  Clee  Hill,  Shr^ishire 
Lukey  Hill,  Worcestershire  . 
Bewdley,  Worcestershire 

6.  South  Staffordshire  : — 

Dudley  and  Wolverhampton  . 

7.  Warwickshire  and  Leicestershire  : — 

Nuneaton  ...» 
Ashby-de-la-Zouch 
Somersetshire  and  Gloucestershire  : — 

Bristol  

Forest  of  Dean  .  .  . 
Ncwent,  Gloucestershire  • 
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(Table  continued) 


CC  AL-FIELDS. 

Estimated  work- 
able area  in  acres. 

Number  of  work- 
able seams. 

Estimated  total 
thickness  of  work- 
able Coal  in  feet. 

Thickest  bed  in 
feet. 

Thickness  of  Coal- 
bearing 
measures  in  feet. 

9.  South  Welch  Coal-Field  . 

600,000 

30 

100 

9 

12,000 

10.  Scottish  Coal-Fields  : — 

Clyde  Valley,  Lanarkshire,  South  of 

1,000,000 

84 

200(!) 

13 

Scotland  several  small  areas  . 

6,000 

Mid  Lothian  .... 
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24 

94 

4,400 

East  Lothian  .... 

(!) 

60 

180 

13 

6,000 

Kilmarnock,  Ayrshire  . 
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30 

Fifeshire   
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Dumfries  Coal  region  . 
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11.  Irish  Coal-Fields  : — 

Ulster  
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Connaught           .       .  . 

200,000 

Leinster,  Kilkenny 
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Munster,  several  .... 
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The  following  arrangement  is  that  of  Messra.  Conybeare  and  Phillips, 
and  from  its  simplicity  will  serve  as  a  plan  for  some  general  remarks 
on  the  coal-fields  of  Great  Britain  : — 1.  The  great  northern  district, 
including  all  the  coal-fields  north  of  the  Trent.  2.  The  central 
district,  including  Leicester,  Warwick,  Stafford,  and  Shropshire. 
3.  The  western  district,  which  may  be  subdivided  into  north-western, 
including  North  Wales ;  and  south-western,  including  South  Wales, 
Gloucester,  and  Somersetshire. 

Coal- District  North  of  the  Trent. — This  great  coal  formation  encircles 
the  whole  Pennine  mountain  chain  on  the  east,  south,  and  north ;  not 
however  in  one  uninterrupted  line,  but  in  a  series  of  detached  coal-fields. 
1.  The  Coal-Field  of  Northumberland  and  Durham.  2.  Some  small 
detached  Coal-Fields  in  the  North  of  Yorkshire.  3.  The  Coal-Field  of 
South  Yorkshire,  Nottingham,  and  Derby.  4.  The  Coal-Field  of 
North  Stafford.  5.  The  South  Lancashire  Coal-Field.  6.  The  North 
Lancashire  Coal-Field.    7.  The  Whitehaven  Coal-Field. 

1.  The  Coal-Field  of  Northumberland  and  Durham  commences 
near  the  mouth  of  the  river  Coquet  on  the  north,  and  extends  nearly 
to  the  Tees  on  the  south.  As  far  as  Shields  the  sea  is  its  boundary  on 
the  east ;  from  that  point  it  leaves  a  margin  of  a  few  miles  between 
it  and  the  sea,  and  extends  about  10  miles  west  from  Newcastle.  Its 
greatest  length  is  58  miles,  and  its  greatest  breadth  about  24  miles.  The 
coal-measures  of  this  field  rest  on  the  series  of  strata  of  the  millstone 
grit  and  shale,  and  are  in  part  under  the  magnesian  limestone,  the 
northernmost  point  of  which  is  near  the  mouth  of  the  Tyne.  The 
beds  of  which  this  coal  formation  is  composed  dip  towards  the  east 
and  crop  out  towards  the  west,  so  that  a  section  of  them  gives  the 
idea  of  a  form  of  a  boat.  In  consequence  of  this  disposition  the  beds 
of  coal  in  some  places  appear  at  the  surface,  while  in  the  middle  of 
the  basin  they  are  at  great  depths.  At  Yarrow,  about  five  miles  from 
the  mouth  of  the  Tyne,  one  of  the  thickest  beds,  called  the  High 
Main,  is  960  feet  deep,  and  rises  on  all  sides;  the  dip  of  the  strata 
averages  one  inch  in  twenty,  but  this  is  not  uniform  throughout;  and 
therefore  that  bed  does  not  rise  to  the  surface  at  equal  distances  around 
Yarrow.  The  beds  of  the  coal-measures  are  82  in  number,  and  consist 
of  alternating  beds  of  coal,  sandstone,  and  slate-clay;  making  an 
aggregate  thickness  of  1620  feet,  which  varies  however  in  different 
parts.  The  irregularities  of  the  surface  do  not  affect  the  dip  or  in- 
clination of  the  strata ;  so  that  when  a  valley  intervenes  they  are 
found  in  the  sides  of  the  opposite  hills  at  the  same  levels  as  if  the 
respective  strata  had  once  been  continuous.  It  i3  difficult  to  deter- 
mine the  exact  number  of  beds  of  coal,  in  consequence  of  the  different 
depths  at  which  the  same  bed  occurs,  the  numerous  faults,  and  the 
varying  thickness  of  the  beds  of  coal  and  other  strata.  These  strata 
occasionally  enlarge  and  contract  so  much,  that  it  is  only  by  extensive 
observation  that  the  identity  of  the  seams  can  be  ascertained.  Dr. 
Thomson  supposes  the  whole  number  of  beds  of  coal  in  this  field  to 
be  twenty-five ;  Messrs.  Conybeare  and  Phillips  state  that  forty  beds 
of  coal  have  been  seen  :  a  considerable  number  however  of  these  are 
very  thin.  The  two  most  important  beds  are  those  distinguished  by 
the  names  of  High  Main  and  Low  Main.  The  thickness  of  the 
first  is  6  feet,  and  of  the  second  6  feet  6  inches.  The  Low  Main  is 
about  60  fathoms  below  the  High  Main.  Eight  other  beds  of  coal 
occur  between  these  :  one  called  Bensham  is  4  feet  thick,  and  another 
called  Coal- Yard  is  3  feet  thick.  Seven  beds  of  coal  have  been  ob- 
served under  the  Low  Main,  some  of  which  are  of  considerable 
thickness,  but  of  an  inferior  quality.  The  aggregate  thickness  of 
the  whole  number  of  seams  is  about  44  feet;  but  there  are  eleven 
beds  not  workable,  the  thickness  of  some  of  them  being  only  a  few 
inches.  Five  others  amount  together  to  only  6  feet.  Making  proper 
deductions  for  these,  it  may  be  considered  that  the  available  beds 
amount  to  30  feet  in  thicknesB. 

The  number  of  dykes  or  faults  which  traverse  fhis  field  is  very 
considerable.  They  appear  to  run  in  all  directions.  The  most  re- 
markable, called  the  Great  Dyke,  or  90-fathom  dyke,  has  received  the 


latter  name  because  the  bed3  on  the  north  side  of  it  have  been  thrown 
down  90  fathoms.  Its  direction  is  north-north-east  and  south-south- 
west. It  enters  the  sea  a  little  to  the  south  of  Hartley,  or  about  three 
miles  north  of  Shields,  and  running  westward  crosses  the  Tyne  at 
Lemington,  about  four  miles  west  of  Newcastle  Bridge.  In  some 
places  it  is  only  a  few  inches  wide,  but  in  Montagu  colliery  it  is  22  yards 
wide,  and  is  filled  with  hard  and  soft  sandstone.  From  the  southern 
side  of  this  dyke  two  others  branch  off,  one  to  the  south-east  and  the 
other  to  the  south-west.  The  latter,  called  from  its  breadth  the 
70-yard  dyke,  is  also  filled  with  hard  and  soft  sandstone.  This  dyke 
intersects  the  upper  or  Beaumont  seam  of  coal,  but  does  not  alter  the 
level  on  either  side.  The  thickness  of  the  seam  however  decreases, 
beginning  at  the  distance  of  15  or  16  yards  from  the  dyke  :  and  the 
coal  first  becomes  sooty,  and  at  length  assumes  the  appearance  of 
coke.  The  south-eastern  branch  is  only  20  yards  in  breadth.  Another 
dyke,  which  passes  through  Coaley  Hill,  about  four  miles  west  of 
Newcastle,  is  about  24  feet  wide.  It  is  filled  with  basalfin  detached 
masses,  which  are  coated  with  yellow  ochre  ;  a  thin  layer  of  indurated 
clay  is  interposed  between  the  sides  of  the  fissure  and  the  basalt. 
The  upper  seam  of  coal  is  here  about  35  feet  from  the  surface,  and 
where  it  is  in  contact  with  the  dyke  is  completely  charred.  Another 
dyke,  which  crosses  the  Tyne  at  Walker,  and  traverses  the  Walker 
colliery,  does  not  alter  the  level  of  the  strata,  but  on  each  side  of  it 
the  coal  is  converted  into  coke,  which  on  one  side  in  some  places  was 
found  to  be  18  feet  thick,  and  on  the  opposite  side  only  about  9  feet. 
At  Walbottle  Dean,  5£  miles  west  of  Newcastle,  a  double  vein  of 
basalt  crosses  the  ravine  in  a  diagonal  direction,  passing  nearly  due 
east  and  west ;  it  underlies  at  an  angle  of  78  degrees,  and  cuts  the 
coal  strata  without  altering  their  dip,  but  the  seam  of  coal  is  charred. 
A  dyke,  called  the  Cockfield  Dyke,  17  feet  wide,  throws  up  the  coal- 
measures  on  the  south  18  feet.  The  Low  Main  coal,  contiguous  to 
the  basalt,  is  only  9  inches  thick,  but  enlarges  to  6  feet  at  the  distance 
of  150  feet  from  it;  the  coal  contiguous  to  the  dyke  is  reduced  to  a 
cinder.  The  dykes,  if  not  large,  are  locally  called  troubles,  slips,  or 
hitches.  These  minor  faults  are  numerous  and  extensive,  and  are  a 
perpetual  source  of  difficulty  and  expense  to  the  coal-owner  by  dis- 
turbing the  level  of  the  strata  and  by  the  disengagement  of  carburetted 
hydrogen  gas.  They  are  not  however  without  their  use,  being  often 
filled  with  a  tenacious  water-proof  clay,  by  which  numerous  springs 
are  dammed  up  and  brought  to  the  surface.  The  faults  which  depress 
the  strata  have  kept  valuable  seams  within  the  basin,  which  would 
otherwise  have  cropped  out  and  have  been  lost. 

The  coal-field  of  Northumberland  and  Durham  supplies  an  enor- 
mous quantity  of  coal.  Besides  being  consumed  in  its  own  district, 
London  depends  nearly  altogether  on  it,  as  well  as  all  the  southern 
coast  counties,  with  the  exception  of  Cornwall.  It  is  consumed  along 
the  eastern  coast,  including  all  the  eastern  counties  as  far  west  as 
Hull,  Boston,  Peterborough,  Bedford,  and  Windsor.  An  inquiry  as 
to  the  probable  duration  of  this  supply  is  one  of  no  small  interest. 
Dr.  Thomson  calculates  that  this  coal-field  may  fairly  be  expected 
to  yield  coal  for  1000  years,  at  the  annual  consumption  of  two 
millions  of  chaldrons  ;  but  as  we  have  no  data  by  which  to  discover 
how  much  coal  has  been  already  consumed,  we  cannot  tell  how  much 
of  these  1000  years  has  already  elapsed.  Besides  this,  Dr.  Thomson 
has  taken  the  average  annual  consumption  much  too  low  for  the 
present  time.  The  coals  shipped  from  the  Tyne,  the  Wear,  and  the 
Tees,  in  1835,  amounted  to  4,368,144  tons.  The  quantity  of  waste 
coal  is  estimated  at  one-third  of  the  whole.  Without  therefore  taking 
into  account  the  consumption  of  the  immediate  district,  the  annual 
quantity  of  coal  taken  from  the  mines  is  more  than  6,552,216  tons. 

On  the  other  hand  it  appears  that  in  this  calculation  the  area  of  the 
coal-field  is  very  much  under-estimated,  being  taken  at  180  squaremiles. 
Professor  Buckland,  in  his  examination  before  the  House  of  Commons, 
limits  the  period  of  supply  at  the  present  rate  of  consumption  to 
about  400  years.  Mr.  Baily,  in  his  '  Survey  of  Durham,'  states  the 
period  for  the  exhaustion  of  the  coal  to  be  about  200  years  hence. 
Some  proprietors  of  the  coal-mines,  when  examined  before  the  House 
of  Commons,  in  1830,  extended  the  period  of  exhaustion  to  1727 
years.  They  assumed  that  there  are  837  square  miles  of  coal  strata 
in  this  field,  and  that  only  105  miles  had  been  worked  out.  The  small 
coal  taken  out  of  the  pits  is  not  considered  worth  shipment ;  large 
quantities  of  it  were  therefore  often  piled  up  near  the  mouths  of  the 
pits.  These  masses  of  coal  were  frequently  set  on  fire,  and  burned 
for  several  years.  Dr.  Thomson  describes  two  of  these  immense  fires 
which  were  burning  in  1814.  About  three  miles  to  the  north  of 
Newcastle,  and  three  miles  off  the  road  from  Berwick,  on  the  left 
hand,  "  one  has  been  burning  these  eight  years.  The  heap  of  coal  ia 
said  to  cover  twelve  acres.  The  other,  on  the  right  hand,  is  nearer  the 
road  and  therefore  appears  more  bright :  it  has  been  burning  these 
three  or  four  years  (1814)."  Of  late  years  many  more  manufactories 
have  been  established  in  this  district,  by  which,  and  by  converting  it 
into  coke,  most  of  the  small  coal  is  consumed. 

Besides  this  coal-field  there  is  another  coal  formation  in  the  northern 
counties,  which  is  minutely  described  by  Dr.  Thomson  in  the  '  Annals 
of  Philosophy,'  November,  1814,  under  the  name  of  the  Independent 
Coal  Formation.  This  tract  terminates  westward  at  Cross  Fell,  in 
Cumberland,  is  supposed  to  occupy  the  whole  of  Durham,  and  con- 
stitutes the  whole  of  that  part  of  Northumberland  east  of  the  Cheviots 
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exclusive  of  the  coal-field  already  described.  The  different  strata  of 
this  coal  formation  amount  to  about  147.  The  coal-measures  here 
differ  from  those  we  have  just  noticed,  in  having  limestone  as  well  as 
sandstone  and  slate-clay  alternating  with  the  beds  of  coal ;  the  coal 
worked  in  this  formation  is  slate-coal,  and  is  considered  inferior  in 
quality  to  the  Newcastle  coal.  There  are  several  collieries,  but  the 
coal  is  only  employed  for  home  consumption.  The  lowest  bed  of  these 
measures  crops  out  near  Cross  Fell.  The  coal  of  which  it  is  composed, 
provincially  called  crow-coal,  falls  into  powder  when  exposed  to  the 
air,  and  cannot  be  burnt  by  itself.  The  poorer  class  make  it  up  into 
balls  with  clay,  and  \ise  it  for  fuel.  This  bed  is  387  fathoms  below 
the  lowest  of  the  Newcastle  beds.  ('  Ann.  of  Phil.,'  vol.  iv.)  There 
are  numerous  lead  mines  in  this  tract. 

2.  Detached  Coal-Fields  in  the  North  of  Yorksire. — These  are  very 
limited  in  extent,  being  small  insulated  coal  basins,  lying  in  hollows 
in  the  gritstone.  They  occur  near  Middleham,  Leyburne,  Thorpefell, 
near  Burnsell,  and  as  far  west  as  Kettlewell.  The  seam  is  seldom 
more  than  20  inches  thick.  At  Thedswell  Moor  the  lowest  seam  is 
one  yard,  but  the  stratum  diminishes  and  vanishes  at  the  edges. 
Messrs.  Couybeare  and  Phillips  doubt  whether  these  beds  should  not 
be  referred  to  the  thin  coal  seams  subordinate  to  the  millstone  grit 
series,  rather  than  to  the  principal  coal-measures. 

Coal  is  wrought  in  some  parts  of  the  great  carboniferous  chain 
extending  from  Penigent  to  Kirkby  Stephen.  Here  the  great  '  Craven 
fault'  occurs,  described  by  Professor  Sedgwick  ('  On  the  Carboniferous 
Chain  from  Penigent  to  Kirkby  Stephen,'  in  '  Geol.  Trans.,'  vol.  iv. 
series  2)  as  ranging  along  the  line  of  junction  of  the  central  chain  with 
the  skirts  of  the  Cumbrian  system,  passing  along  the  south  flank  of 
Casterton  Low  Fell,  up  Barbondale,  thence  across  the  valley  of  Dent 
through  the  upper  part  of  the  valley  of  Sedbergh,  and  along  the 
flanks  of  Bowe  Fell,  and  Wildboar  Fell,  to  the  ridge  which  flanks 
ltavenstone  Dale.  Throughout  the  whole  of  this  line  there  are 
enormous  and  most  complex  dislocations,  which  affect  the  strata  of 
the  coal  formation  and  produce  other  phenomena.  Only  one  of  the 
coal  strata  in  the  lowest  part  of  the  coal-measures  is  sufficiently 
valuable  to  be  worked  ;  it  varies  from  18  inches  to  nearly  4  feet  in 
thickness.  At  Turna  Fell,  near  Hawes,  in  Yorkshire  and  at  Tan  Hill, 
near  the  highest  part  of  the  road  from  Brough  to  Argengarthdale,  this 
coal  is  extensively  worked,  and  is  of  good  quality.  The  same  seam  is 
found  near  Kirkby  Stephen.  Horizontal  drifts  have  been  carried  into 
this  bed  near  the  top  of  Penigent,  of  WTernside,  and  of  Great  Colin  ; 
but  in  these  parts  it  is  of  bad  quality  and  not  fit  for  domestic  use, 
being  mixed  with  ferruginous  and  pyritous  shale.  This  coal  varies  in 
thickness  from  a  mere  trace  to  2  feet.  It  was  once  worked  to  some 
extent  on  the  south  side  of  the  valley  of  Dent,  by  means  of  horizontal 
drifts  under  Great  Colin.  It  was  only  a  few  inches  in  thickness,  but 
said  to  be  of  so  good  a  quality  as  to  be  in  great  request.  About  70  or 
80  years  ago  it  was  sent  on  pack-horses  from  this  place  as  far  as 
Kendal,  for  the  use  of  blacksmiths'  forges,  &c.  Kendal  has  long  been 
supplied  with  fuel  from  the  Lancashire  coal-field ;  but  this  fact,  of 
comparatively  so  recent  a  date,  strongly  illustrates  the  astonishing 
progress  we  have  made  in  our  modes  of  internal  communication. 

At  the  Barbon  coal-pit  in  Westmoreland,  a  coal-bed  of  this  series 
is  likewise  wrought ;  the  lower  part  of  it  is  however  so  impure  as  to 
be  unfit  for  ordinary  purposes,  and  is  chiefly  consumed  in  lime-works. 
The  following  is  a  section  of  the  strata  as  occurring  in  the  Barbon 


colliery  :  — 

feet.  in. 

h  Alluvial  Soil  52  G 

2.  Plate  (Calcareous  Shale)  16 

3.  Limestone,  the  4th  or  Mosdale  Moor  Limestone 

of  the  great  section  27  0 

4.  Gritstone  27  0 

5.  Alternations  of  Shale  and  Gritstone       .  ..120 

6.  Shale  30  0 

7.  Crow  Limestone  2  0 

8.  Plate  with  a  3-inch  Crow-Coal     .       .       .  .16 

9.  Gritstone  27  0 

10.  Coal  12 


The  strata  of  the  coal  are  in  general  much  less  regularly  continuous 
than  the  strata  of  limestone.  This  however  is  not  always  the  case. 
Some  of  the  thin  bands  of  coal  here  appear  to  continue  with  astonish- 
ing regularity.  The  following  example  is  quoted  from  Professor 
Sedgwick.  "  At  Cross  Pits,  in  the  valley  of  Dent,  the  coal  seam 
under  the  12-fathom  limestone  is  divided,  by  a  band  of  clay  half  an 
inch  thick,  into  two  parts,  with  distinct  mineral  characters  ;  and  the 
same  coal  seam,  with  exactly  the  same  subdivisions,  has  been  found 
in  the  mountain  on  the  opposite  side  of  the  valley  at  the  distance  of 
3  or  4  miles  measured  in  a  straight  line.  This  seems  to  prove  that  a 
bed  not  more  than  a  fraction  of  an  inch  thick  was  originally  con- 
tinuous throughout  an  area  probably  several  miles  in  diameter." 
('  Geol.  Trans.'  vol.  iv.  sec.  2,  p.  101.) 

3.  Coal-Field  of  South  Yorkshire,  Nottingham,  and  Derbyshire. — 
This  extensive  field,  which  in  character  is  closely  allied  to  that  of 
Newcastle,  is  considered  by  some  geologists  as  a  re-emergence  of  the 
same  strata  from  beneath  the  covering  of  magnesian  limestone  under 
which  it  is  concealed  through  the  intervening  space.  This  coal-field 
occupies  an  area  extending  north  and  south  from  a  little  to  the  north- 


east of  Leeds  nearly  to  Derby,  a  distance  of  more  than  65  miles ;  its 
greatest  width  23  miles,  is  on  the  north,  reaching  nearly  as  far  as 
Halifax  to  the  west.  On  the  south  it  extends  towards  the  east  to 
Nottingham,  and  is  here  about  12  miles  wide  ;  but  .in  some  parts  it 
is  much  narrower  The  strata  of  these  coal-measures  range  in  the 
same  manner  as  in  the  Northumberland  coal-field,  from  north  to  south, 
dip  to  the  east  and  rise  to  the  west  and  north-west,  in  which  direc- 
tions the  lowest  measures  at  length  crop  out  against  the  rocks  of  the 
millstone-grit  series,  which  constitute  the  higher  ridges  of  the  Pennin  e 
chain.  The  strata  of  this  coal  formation  are  very  numerous.  There 
are  20  beds  of  gritstone  at  the  least,  some  of  great  thickness.  Most 
of  these  beds  consist  of  gi'ains  of  semi-transparent  silex  united  by  an 
argillaceous  cement ;  the  lowest  of  these  beds  is  termed  the  millstone 
grit,  beneath  which  no  workable  coal  is  found.  Besides  these  gritstone 
beds  there  are  numerous  strata  of  shale  (slate-clay),  bind  (indurated 
loam),  and  clunch  (indurated  clay),  alternating  with  several  beds  of 
coal  of  different  thickness  and  value.  A  hard  argillaceous  rock  called 
crow-stone  forms  in  some  places  the  floor  of  the  coal  beds,  and  is 
supposed  to  be  a  variety  of  the  clunch  still  more  highly  indurated. 
The  numerous  faults  in  this  coal-field  render  it  extremely  difficult  to 
ascertain  the  exact  number  and  order  of  the  coal  beds.  Mr.  Bake- 
well  (p.  384)  states  their  number  at  30,  varying  from  6  inches  to 
11  feet,  and  the  total  thickness  of  coal  at  26  yards.  This  however  he 
considers  as  only  an  approximation.  Three  varieties  of  coal  occur  in 
these  measures  :  hard,  or  stone-coal,  which  burns  to  a  white  ash  ; 
soft,  or  bright,  which  burns  to  a  white  ash  ;  caking,  or  crozling,  which 
usually  burns  to  a  red  ash.  The  first  is  esteemed  the  best,  and  is  in 
much  greater  demand  than  the  others.  The  thickest  bed  is  worked 
near  Barnsby.  In  a  pit  near  Middleton  three  seams  are  being  worked  ; 
one  at  the  depth  of  about  40  to  70  yards  from  the  surface,  another 
38  yards  lower,  and  the  deepest  from  28  to  32  yards  deeper,  making 
the  whole  depth  from  106  to  140  yards.  The  upper  seam  is  about  2 
feet  8  inches  thick,  the  middle  seam  from  2  feet  10  inches  to  3  feet 
4  inches,  and  the  lower  one  from  4  feet  6  inches  to  5  feet. 

The  strata  of  this  field  are  traversed  by  an  immense  fault  com- 
mencing from  Allestry,  in  the  south,  and  running  in  a  zigzag  direction 
through  the  south  and  east  part  of  the  field ;  the  rise  of  the  strata  is 
said  to  be  much  more  rapid  on  the  western  than  the  eastern  side  of 
the  fault.  Besides  this  great  fault  there  are  many  others  which 
traverse  the  field  in  various  directions,  and  create  an  inextricable  con- 
fusion by  the  rise  and  fall  of  the  different  strata,  rendering  it  almost 
impossible  to  trace  distinctly  the  continuation  of  each  bed.  This  coal- 
field supplies  the  coal  for  the  important  manufactures  which  surround 
it,  and  also,  by  means  of  inland  navigation,  the  midland  counties 
south  and  east  of  Derbyshire. 

A  little  to  the  west  of  the  coal-field  already  described,  coal  has  been 
found  in  two  places  about  half-way  between  Ashbome  and  Derby,  but 
it  has  not  been  worked. 

4.  Coal-Field  of  North  Stafford— There  are  two  detached  coal- 
fields :  the  one  situated  on  the  north-east  of  Newcastle-under-Lyne, 
distinguished  as  the  Pottery  Coal-Field  ;  the  other  at  Cheadle,  to  the 
east  of  the  first.  The  form  of  the  Pottery  Coal-Field  is  triangular. 
Its  vertex  is  near  Congleton,  from  which  point  the  sides  diverge  to 
the  south-south-east  and  south-south-west,  running  in  each  direction 
about  ten  miles ;  the  base  is  estimated  at  about  seven  miles :  New- 
castle is  nearly  in  the  centre  of  the  base.  The  strata  dip  from  the 
two  sides  to  the  centre  of  the  area.  On  the  eastern  side  the  inclina- 
tion westward  is  estimated  at  one  foot  in  four;  on  the  other  side  it  is 
still  more  rapid.  Between  Burslem  and  its  eastern  limit,  nearly  in 
the  centre  of  the  coal-field,  it  has  been  ascertained  that  there  are 
32  beds  of  coal  of  various  thickness,  generally  from  about  3  to  10 
feet  each ;  but  the  strata  are  in  general  much  dislocated  in  this  field. 

In  the  principal  mines  in  this  district  coal  is  found  at  various 
depths,  from  50  to  300  yards  and  more;  there  has  been  a  mine 
worked  at  the  depth  of  more  than  400  yards.  Some  seams  only  20 
inches  thick  have  occasionally  been  worked,  bv*  they  are  seldom 
worked  under  3  or  4  feet  thickness. 

The  Cheadle  Coal-Field  is  an  insulated  basin  surrounded  by  and 
reposing  upon  millstone  grit ;  it  is  about  five  miles  long  and  three 
miles  broad,  and  is  of  little  importance. 

5.  The  Manchester  or  South-Lancashire  Coal-Field  is  separated 
from  that  of  South  Yorkshire  and  Derbyshire  by  the  range  of  lofty 
hills  extending  from  near  Colne  to  Blackstone  Edge,  and  thence  to 
Ax  Edge  in  Derbyshire.  It  commences  near  the  western  side  of  this 
range  in  the  north-west  of  Derbyshire,  and  continues  thence  to  the 
south-western  part  of  Lancashire,  forming  an  area  somewhat  in  the 
shape  of  a  crescent,  having  Manchester  nearly  in  the  centre.  The 
chord  or  span  between  the  opposite  horns  is  about  forty  miles.  It 
runs  nearly  due  north  from  Macclesfield  to  a  few  miles  .beyond  Roch- 
dale, a  distance  of  thirty  miles ;  the  part  between  Macclesfield  and 
Manchester  is  however  very  narrow,  being  in  some  places  not  two 
miles  in  width.  From  Rochdale  it  extends  westward  to  Bolton  and 
Chorley,  south-west  to  Leigh  and  Prescot,  north-west  to  Preston,  and 
north  to  Colne.  Viewing  it  as  a  whole,  the  strata  rise  towards  the 
exterior  edge  of  this  crescent-shaped  coal-field,  along  which  the  strata 
of  millstone  grit,  on  which  they  repose,  crop  out  from  beneath  them, 
and  dip  towards  its  inner  edge,  where  they  are  covered  by  the  superior 
strata  of  the  newer  sandstone  formation,  which  contain  occasionally 
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beds  of  calcareo-magnesian  conglomerate.  Great  disturbances  have 
however  interrupted  the  regularity  of  this  arrangement,  and  caused 
divisions  of  the  coal-measures,  which  render  it  difficult  to  trace  out 
the  exact  dimensions  of  the  field.  At  Disley,  in  Cheshire,  it  bifur- 
cates into  two  branches,  having  an  intermediate  ridge  or  "  saddle  of 
millstone  grit,  the  eastern  branch  forming  a  trough,  of  which  the 
strata  crop  out  on  both  sides  against  the  millstone  grit."  This  part  of 
the  field  is  a  long  narrow  strip  joined  to  the  main  field  at  Disley,  and 
extending  thence  southward  fifteen  miles  to  near  Mearbrooke  in 
Staffordshire.  The  strata  of  the  western  branch  of  this  bifurcation, 
extending  from  Disley  to  Macclesfield,  dip  again  to  the  west,  but  not 
at  so  great  an  angle  as  they  rose,  on  the  east  side  of  the  intermediate 
ridge.  In  other  parts  of  the  coal-field  great  faults  occur,  but  it  has 
not  been  sufficiently  investigated  by  the  geologist  for  them  to  be 
distinctly  traced.  Mr.  Bakewell  has  investigated  a  small  portion, 
which  he  distinguishes  as  the  Coal-Field  of  Bradford  :  the  result  of  his 
observations  is  found  in  the  second  volume  of  the  '  Geological  Trans- 
actions.' This  tract  is  rather  more  than  two  miles  long,  and  little 
more  than  one  mile  and  a  furlong  wide.  It  is  situated  on  the  river 
Medlock,  a  short  distance  east-south-east  of  Manchester.  It  is  sur- 
rounded on  every  side,  except  the  east,  by  the  red-sandstone  which 
prevails  in  the  environs  of  Manchester.  Beds  of  limestone  pass  under 
this  and  overlay  the  coal-measures,  in  which  there  are  several  beds  of 
coal  rising  to  the  north,  under  an  angle  of  30".  One  of  these,  near 
the  centre  of  the  field,  is  four  feet  in  thickness.  To  the  north  of  these 
inclined  beds  there  is  a  considerable  disturbance,  and  the  direction  of 
the  beds  becomes  suddenly  vertical.  One  of  the  vertical  beds,  toge- 
ther with  its  accompanying  strata,  bears  so  close  a  resemblance  to  the 
4 -feet  coal  above  mentioned,  that  there  is  no  doubt  of  their  iden- 
tity, and  that  the  vertical  stratum  was,  before  the  dislocation  which 
severed  them  took  place,  a  continuation  of  the  first.  With  these 
vertical  beds  the  coal-measures  terminate  :  on  the  north  an  interval  of 
the  red-sandstone  succeeds  for  about  1400  yards,  when  coal-beds 
again  appear,  rising  as  before  towards  the  north.  AH  this  indicates 
considerable  faults  and  subsidences,  which  however  cannot  be  accu- 
rately traced  at  present.  The  coal  from  the  Lancashire  field  supplies 
Manchester,  Liverpool,  and  the  surrounding  districts. 

6.  The  North  Lancashire  Coal-Field  is  one  of  little  importance.  It 
lies  midway  between  Lancaster  and  Ingleton  ;  it  is  about  eight  miles 
long  and  six  miles  wide,  but  it  has  never  been  thoroughly  examined, 
and  its  strata  cannot  be  distinctly  stated. 

7.  The  Whitehaven  Coal-Field  is  situated  on  the  west  coast  of 
Cumberland,  and  extends  from  near  Egremont,  south  of  Whitehaven, 
to  near  Allonby  on  the  north. 

Central  Coal  District. — Under  this  division  are  classed  the  coal- 
fields of  Ashby-de-la-Zouch,  of  Warwickshire,  and  South  Staffordshire. 

1.  The  Coal-Field  of  Ashby-de-la-Zouch  is  of  a  very  irregular  figure, 
and  so  much  dislocated  that  it  rather  forms  two  small  basins  than 
one  continuous  whole.  The  greatest  length  from  north-west  to  south- 
east is  about  ten  miles,  the  greatest  breadth  about  eight  miles.  The 
eastern  extremity  of  this  area  approaches  almost  close  to  the  transition 
district  of  Charnwood  Forest.  This  coal-field  is  described  by  Mr. 
Farey  as  "  one  of  the  highly  curious  but  perhaps  not  uncommon 
occurrences  in  the  red  marl  districts  ;  a  tract  entirely  surrounded  by 
a  fault,  or  a  series  of  faults,  which  unite,  seem  lifted  up  thi-ough  the 
red  marl  strata,  and  denudated,  the  coal  strata  having  rapid  dips  in 
various  directions,  while  the  suiTounding  strata  of  red  marl  are  hori- 
zontal, or  as  nearly  so  as  may  be."  Of  the  two  portions  of  the 
field,  one  ranges  by  Ashby  Wold,  about  three  miles  on  the  west 
of  Ashby  ;  the  other  by  Coleorton,  which  is  about  the  same  distance 
on  the  east. 

The  Ashby  Wold  portion  ranges  from  Swepston,  four  miles  south 
of  Ashby,  to  Bretby  in  Derbyshire  :  the  inclination  of  the  strata  is 
towards  Ashby ;  but  between  the  out-crop  of  the  beds  and  that  town 
another  crop  has  been  traced  near  Brothorpe,  dipping  in  a  contrary 
direction.  More  than  twenty  coal-works  have  been  opened  on  this 
line.  The  lowest  shaft  sunk  is  to  the  depth  of  246  yards.  One  of 
the  seams  is  from  17  to  21  feet  thick.  This  great  thickness  is  caused, 
it  is  supposed,  by  the  running  together  of  two  or  more  seams — a  cir- 
cumstance which  is  known  to  occur  in  the  coal-fields  of  South 
Staffordshire.  The  eastern  portion  of  this  district  commences  about 
a  mile  and  a  half  north-east  of  Ashby,  and  extends  about  six  miles  in 
length,  running  parallel  to  the  larger  portion.  The  strata  dip  to  east- 
north-east.  In  the  pits  belonging  to  Sir  George  Beaumont  two  coal- 
beds,  each  a  yard  and  a  half  thick,  are  worked.  On  Coleorton  Moor 
several  coal-seams,  which  have  been  proved  to  lie  above  these,  have 
been  worked  at  the  depth  of  116  feet. 

2.  The  Warwickshire  Coal-Field  commences  at  AVyken  and  Sow, 
two  villages  about  three  miles  east  of  Coventry,  and  continues  in  a 
north-west  direction  to  Polesworth  and  Wareston,  about  five  miles 
east  of  Tamworth,  a  distance  of  sixteen  miles  :  its  average  breadth  is 
about  three  miles.  All  the  strata  rise  to  the  east-north-east,  the 
inclination  becoming  greater  towards  the  eastern  edge  of  the  field, 
where  in  many  parts  it  makes  an  angle  of  more  than  45°  with  the 
horizon  :  towards  the  west  it  decreases  to  about  one  foot  in  three, 
and  lastly  in  five.  The  principal  collieries  are  near  the  south  of  the 
field,  at  Griff  and  Bedworth.  The  depth  of  the  first  is  117  yards,  and 
the  principal  seam  three  yards  in  thickness.    The  same  seams  are 
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worked  in  the  Bedworth  mines,  but  there  the  first  and  second  coal- 
seams  of  Griff  run  together  and  form  a  5-yard  seam.  The  interme- 
diate strata  of  shale  which  separate  them  at  Griff  are  found  in  the 
eastern  shaft  to  be  33  yards,  and  in  the  western  25  yards  thick  ;  but 
they  gradually  decrease  as  they  proceed  westward,  till  at  length 
they  entirely  vanish. 

3.  South  Staffordshire  or  Dudley  Coal-Field,  the  principal  in  the 
central  district,  extends  from  Beverton,  near  Badgely,  on  the  north- 
east, to  near  Stourbridge  on  the  south-west.  The  greatest  length  is 
about  twenty  miles,  and  its  greatest  breadth,  from  Walsall  to  Wolver- 
hampton, is  about  seven  miles,  but  it  is  very  irregular  towards  the 
south,  being  almost  divided  into  two  parts.  The  area,  from  actual 
survey,  has  been  found  to  be  about  sixty  square  miles.  The  southern 
portion,  extending  from  Stourbridge  to  Bilston,  about  seven  or  eight 
miles  in  length  and  four  in  breadth,  has  been  fully  investigated  by 
Mr.  Keirs,  and  described  by  him  in  Shaw's  '  History  of  Staffordshire.' 
No  satisfactory  account  of  the  northern  portions  of  this  field  has 
hitherto  been  published ;  many  coal-seams,  of  eight,  six,  and  four 
feet  in  thickness,  are  worked  in  it.  The  southern  portion  is  of  much 
more  importance,  as  it  contains  seams  from  30  to  45  feet  in  thickness. 
This  enormous  thickness  is  however  not  one  continuous  seam,  but  a 
number  of  seams,  divided  by  layers  of  what  the  miners  call  band, 
which  are  very  thin  beds  of  clay-slate.  The  working  of  these  thick 
seams  is  not  so  profitable  as  might  be  supposed.  The  pillars  left 
standing  in  order  to  support  the  high  roof  are  estimated  at  about  one- 
third  of  the  whole  coal  in  the  bed,  and  the  small  coal  left  in  the  mine 
is  about  equal  to  another  third,  so  that  only  one-third  of  the  whole  is 
at  present  taken  out  of  the  mine. 

In  the  coal-measures  of  this  district  there  is  an  absence  of  the 
millstone  grit,  carboniferous  limestone,  and  old  red-sandstone,  which 
usually  lie  under  the  coal-measures.  The  coal-measures  rest,  in  the 
Dudley  Coal-Field,  on  the  transition  rock  at  once,  without  any  inter- 
mediate strata  :  this  singularity  is  likewise  observed  in  the  Coal- 
brook  Dale  coal  formation. 

The  coal  district  in  South  Staffordshire  is  traversed  from  north- 
west to  south-east  by  apparently  a  line  of  hills,  but  they  are  not 
absolutely  continuous,  though  they  have  a  uniform  general  direction. 
On  examination,  the  hills  on  the  north  and  those  on  the  south  of 
Dudley  are  found  to  differ  entirely  in  their  character.  The  northern 
chain  consists  of  highly  inclined  strata  of  limestone,  against  the 
sides  of  which  all  the  coal-measures  crop  out  at  a  considerable  angle, 
but  come  nearer  a  horizontal  position  aa  they  recede  from  these 
hills.  The  other  chain  of  hills,  on  the  south  of  Dudley,  is  entirely 
composed  of  one  mass  of  basalt  and  amygdaloid,  and  the  coal- 
measures  preserve  their  usual  level  in  approaching  the  hills,  not 
cropping  out  as  they  do  upon  the  limestone  chain.  Two  opinions 
are  entertained  with  regard  to  these  basalt  elevations  :  "  they  may 
be  either  the  protruding  edge  of  a  vast  basaltic  dyke  traversing  the 
coal-field,  or  an  overlying  mass  :"  the  latter  is  considered  the  more 
probable.  The  coal-measures  on  the  south,  near  Stourbridge,  appear 
to  dip  beneath  the  beds  of  the  newer  red-sandstone  formation :  the 
beds  of  this  and  of  the  Warwickshire  coal-field  dipping  in  opposite 
directions  under  the  super-strata,  give  reason  for  supposing  that  they 
may  extend  continuously  below  this  through  the  intervening  space. 
The  eastern  side  of  the  field,  which  extends  a  little  beyond  Walsall, 
is  bounded  by  the  same  limestone  with  that  of  Dudley,  and  the  coal- 
measures  are  observed  again  to  crop  out  against  it,  thus  lying  in  a 
basin  between  these  two  towns.  That  the  coal-beds  rise  towards  the 
north,  and  the  upper  ones  crop  out  while  others  continue  under  the 
surface,  is  very  satisfactorily  shown  by  the  comparison  of  the  strata 
in  different  collieries.  At  Tividale  the  main  coal  is  60 1  fathoms 
below  the  surface  ;  at  Bradley  it  is  only  20  i  ;  and  the  greater  number 
of  beds  which  cover  the  main  coal  at  the  former  place  have  entirely 
disappeared  before  the  main  seam  reaches  Bradley ;  and  farther  to 
the  north  the  main  seam  also  crops  out  and  disappears  altogether. 
A  very  curious  phenomenon  takes  place  at  Bloomfield  colliery,  to  the 
south  of  Bilston,  thus  described  in  the  '  Geology  of  England,'  p.  412  : 
— "  The  two  upper  beds  of  the  main  coal,  called  the  roof,  floor,  and 
top  slipper,  separate  from  the  rest,  and  are  distinguished  by  the 
name  of  the  '  flying  reed.'  This  separation  grows  wider,  and  at 
Bradley  colliery  amounts  to  12  feet,  four  beds  of  shale  (slate-clay) 
and  ironstone  being  interposed.  These  two  upper  beds  crop  out, 
while  the  rest  of  the  main  coal  goes  on  to  Bilston,  and  is  only  eight 
yards  thick." 

This  district  supplies  coals  to  the  numerous  iron-works  in  the 
immediate  neighbourhood,  and  the  manufactories  of  Birmingham 
and  its  vicinity ;  besides  which,  all  the  neighbouring  counties,  as 
far  south  as  Reading  and  Gloucester,  are  supplied  by  means  of  inland 
navigation. 

The  clay  ironstone  occurs  in  various  beds,  but  is  only  wrought 
in  two  :  one  of  these  is  the  bed  under  the  main  coal,  and  is  wrought 
for  iron-ore. 

Many  faults  or  dykes  occur  in  this  field  ;  they  are  usually  fissures 
in  the  beds,  filled  up  with  clay,  and  very  frequently  the  levels  of  the 
different  strata  vary  in  consequence.  There  is  a  great  fault  near 
Bilston,  which  causes  the  dip  of  the  strata  to  be  reversed,  the  beds 
on  the  south  side  dipping  south,  and  those  on  the  north  side  dipping 
north  :  this  is  however  an  unusual  circumstance. 
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Western  Coal  Districts. — The  Coal-Fields  of  this  division  are  dis- 
posed around  the  transition  district  of  North  and  South  Wales.  The 
north-western  district  includes  the  coal-fields  of  Anglesey  and  Flint- 
shire, the  western  those  of  Shropshire,  the  south-western  those  of 
South  Wales,  of  South  Gloucester  and  Somerset,  and  of  the  Forest 
of  Dean. 

1.  Isle  of  Anglesey. — At  the  distance  of  about  six  miles  from  the 
Menai  Straits,  and  running  nearly  parallel  to  them,  a  remarkable 
valley  stretches  across  the  whole  island.  This  valley  opens  on  the 
north  into  Red  Wharf  Bay,  and  on  the  south  into  the  testuary  of 
Maltraeth ;  it  is  flanked  ou  both  sides  by  parallel  bands  of  carboni- 
ferous limestone,  in  the  depression  between  which  coal  has  been 
found,  and  it  is  thought  probable  that  the  coal-measures  may  extend 
through  the  whole  line.  Coal  has  been  worked  near  the  Maltraeth 
sestuary ;  and  a  few  years  since  shafts  were  suuk  in  the  neighbour- 
hood of  Trefdaeth.  Successful  trials  have  likewise  been  made  at 
Pentreberen,  about  five  miles  north-east  of  the  former  pits :  the 
beds  are  said  to  be  of  a  tolerable  thickness,  and  the  coals  of  a  good 
quality. 

2.  Flintshire. —  The  Coal-Field  of  this  county  extends  north  and 
south  from  Llanassa,  near  the  western  cape  of  the  a;stuary  of  the 
Dee,  to  near  Oswestry,  in  Shropshire,  forming  an  exterior  belt  co- 
extensive with  the  range  of  the  mountain  line  from  the  north  of  the 
Clwyd.  Where  the  carboniferous  limestone  is  partially  interrupted 
by  the  mountain  of  Selattyn  the  coal  shales  rest  immediately  on  the 
transition  slate,  of  which  that  mountain  is  composed.  (Conybeare 
and  Phillips,  p.  419.)  The  greatest  length  of  the  district  in  which 
the  coal-measures  are  found  is  about  thirty  miles,  but  it  must  by  no 
means  be  understood  that  coal  is  worked  throughout.  At  Oswestry 
there  is  a  very  small  detached  piece,  not  more  than  three  miles  long 
and  half  a  mile  broad ;  there  is  then  an  interval  of  some  miles. 
Near  Chirk  another  coal  tract  commences,  and  runs  north  for  about 
five  miles ;  then  another  interval  occurs ;  and  a  little  to  the  north  of 
Wrexham  the  principal  portion  begins,  and  thence  extends  to  the 
coast,  and  forms  a  narrow  belt  along  it  to  the  termination  at  the 
west  cape  of  the  Dee.  The  beds  dip  from  one  yard  in  four  to  two 
in  three,  sink  beneath  the  aostuary  of  the  Dee,  re-appear  on  its  opposite 
tide,  and  finally  sink  beneath  the  strata  of  the  newer  red-sandstone. 
This  position  of  the  coal-measures  has  led  to  the  conjecture  that 
they  are  connected  with  the  beds  of  the  Lancashire  coal-field.  The 
coal  formation  here  commences  with  the  same  strata  as  those  of 
Derbyshire.  The  beds  of  coal  vary  in  thickness  from  three  quarters 
of  a  yard  to  five  yards.  In  the  Baggalt  mines  three  seams  are  worked, 
varying  from  3^  to  7  feet.  Common,  cannel,  and  peacock  coal  are  found. 

3.  The  Coalbrook  Dale  Coal-Field  rests  on  transition  rock :  it 
extends  from  Wombridge,  in  the  parallel  of  Wellington,  to  Coal 
Port,  on  the  Severn,  a  length  of  about  six  miles ;  its  greatest  breadth 
is  about  two  miles.  The  coal-measures  are  composed  of  the  usual 
alternating  strata,  which  occur  without  much  regularity,  except  that 
each  bed  of  coal  is  always  immediately  covered  by  indurated  or 
slaty  clay,  and  not  by  sandstone.  The  strata  are  86  in  number.  In 
Madely  colliery  a  shaft  is  sunk  729  feet  through  all  the  beds.  The 
first  coal-seam,  which  occurs  at  the  depth  of  102  feet,  is  very 
sulphurous,  and  not  more  than  4  inches  thick  ;  nine  other  beds  of  a 
similar  nature,  but  rather  thicker,  occur  between  this  and  the  depth 
of  396  feet.  This  coal  is  called  '  stinking  coal,'  and  is  only  employed 
in  the  burning  of  lime.  The  first  seam  of  coal  that  is  worked  is 
496  feet  deep  and  5  feet  thick.  Two  other  beds  of  coal  occur,  one 
10  inches  and  the  other  3  feet  thick,  before  the  bed  of  'big  flint' 
sandstone,  which  is  found  at  the  depth  of  576  feet :  nine  beds  of 
coal  occur,  of  the  aggregate  thickness  of  16  feet,  between  the  'great 
flint'  and  the  'little  flint'  bed  (an  interval  of  100  feet).  Beneath 
the  '  little  flint '  and  the  lowest  bed  of  the  whole  formation  there  is 
a  sulphurous  8-inch  coal.  This  account  of  the  strata  refers  more 
particularly  to  the  Madely  colliery.  The  coal  of  this  field  is  usually 
a  mixture  of  slate-coal  and  pitch-coal. 

West  of  the  Coalbrook  Dale  Field  there  are  a  few  detached,  narrow, 
and  broken  coal-fields  in  the  plain  of  Shrewsbury,  at  the  other  side 
of  the  Wrekin. 

Several  small  Coal-Fields  occur  in  the  Brown  Clee  Hill  and  the 
Titterstone  Clee  Hill,  which  rise  a  few  miles  south  of  the  Coalbrook 
Dale  Field  ;  the  latter  hill  is  about  four  miles  south  of  the  former. 
The  coals  in  the  Brown  Clee  Hill  only  lie  in  thin  strata,  while  the 
principal  stratum  in  the  Titterstone  Clee  Hill  is  6  feet  thick.  The 
coal-fields  on  the  Titterstone  Clee  Hill  are  represented  as  six  detached 
portions,  or  separate  basins,  cut  asunder  and  rendered  irregular  by  a 
vast  basaltic  dyke,  more  than  100  yards  wide,  which  intersects  the 
hill.  These  coal-measures  are  more  interesting  to  the  geologist  than 
the  miner. 

On  the  east  of  these  hills,  and  between  them  and  the  Severn,  a 
Coal-Field  extends  from  Dense  Hill  and  Billingsley  ou  the  north  to  the 
borders  of  Shropshire  and  Worcestershire  on  the  south,  a  length  of 
about  eight  miles,  coal  being  worked  in  several  points -along  this  line. 
Coal  is  also  worked  near  Over  Arley,  on  the  Severn,  adjoining  this 
tract  on  the  west.  Only  a  few  miles  from  the  Billingsley  coal-field  at 
Pensex,  near  the  foot  of  the  Abberley  Hills,  is  "a  small  patch  (rather 
than  field)  of  coal-measures,"  and  another  similar  piece  about  three 
miles  to  the  west. 
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The  South-Western  Coal  District  comprehends  the  several  Coal-Fields 
near  the  sestuary  of  the  Severn  and  the  Bristol  Channel,  including 
parts  of  the  adjacent  counties  of  Gloucester,  Somerset,  Monmouth, 
and  Glamorgan.  The  various  coal-fields  distributed  over  this  district 
are  apparently  insulated,  yet  they  have  several  points  of  connection. 
"They  all  rest  on  one  common  base  of  old  red-sandstone;  they  all 
appear  to  have  been  formed  by  similar  agency  and  at  the  same  era  ; 
to  have  been  subject  at  a  later  period  to  the  same  revolutions ;  and 
lastly,  to  have  been  covered  partially  by  similar  overlying  deposits." 
('  Geol.  Trans.,'  vol.  i.)  The  several  basins  in  the  coal  formation  are 
divided  by  lines  termed  '  anticlinal,'  formed  by  the  saddles  of  the 
strata  or  meetings  at  the  surface  of  their  vertical  angles,  on  each  side 
of  which  the  strata  dip  in  opposite  directions.   The  coal-measures  are 


1.  Anticlinal  line  forming  the  crest  of  a  hill.  2.  The  same  line  running 
along  the  course  of  a  valley. 

thus  surrounded  by  exterior  bands  of  mountain  limestone  and  old 
red-sandstone,  in  the  order  of  the  outcrop  of  the  subjacent  beds.  This 
district  includes  three  principal  coal  basins,  together  with  soma 
smaller  ones,  adjacent  to  and  closely  connected  with  the  two  last. 
First,  the  South  Welsh  coal  basin  ;  second,  that  of  South  Gloucester 
and  Somerset ;  third,  that  of  the  Forest  of  Dean. 

1.  The  Coal-Field  of  South  Wales  is  upwards  of  100  miles  in  length, 
and  the  average  breadth  in  the  counties  of  Monmouth,  Glamorgan, 
Caermarthen,  and  part  of  Brecon,  is  from  18  to  20  miles;  it  becomes 
much  narrower  in  Pembrokeshire,  being  there  only  from  3  to  5  miles. 
This  area  extends  from  Pontypool  on  the  east  to  St.  Bride's  Bay  on 
the  west,  and  forms  a  vast  basin  of  limestone  in  which  all  the  strata 
of  coal  and  ironstone  are  deposited.  The  deepest  part  of  the  basin  is 
between  Neath  and  Llanelly  :  from  a  line  ranging  nearly  east  and 
west  through  Neath  all  the  strata  rise  on  the  south  towards  the  south, 
and  on  the  north  towards  the  north,  cropping  out  at  the  edges.  The 
limestone  crops  out  at  the  surface  all  round  the  coal,  except  where 
its  continuity  is  interrupted  by  Swansea  and  Caermarthen  bays. 
The  depths  from  the  surface  to  the  various  strata  depend  upon  local 
situations.  The  upper  coal-seam  does  not  extend  a  mile  either  north 
or  south  beyond  Neath,  and  not  many  miles  in  an  east  or  west  direc- 
tion, and  its  utmost  depth  is  not  above  50  or  60  fathoms ;  the  next 
stratum  of  coal  and  those  likewise  beneath,  being  deeper,  crop  out  at 
a  greater  distance  from  the  centre  ;  and  so  of  the  rest  in  proportion 
to  their  depth.  The  lowest  bed  is  700  fathoms  deep  at  the  centre, 
and  all  the  principal  strata  lie  from  500  fathoms  deep  to  this  depth. 
But  this  district  is  intersected  by  deep  valleys  which  generally  run  in 
a  north  and  south  direction,  intersecting  the  coal.  By  driving  levels 
in  the  hills  the  beds  of  coal  are  found  without  the  labour  and  expense 
of  sinking  shafts ;  there  are  also  many  pits  in  the  low  valleys.  This 
basin  contains  twelve  beds  of  coal  from  3  to  9  feet  thick,  making  au 
aggregate  of  70  \  feet ;  and  there  are  eleven  more  from  18  inches  to  3 
feet,  together  equal  to  24-^  feet ;  the  whole  thickness  is  therefore  95 
feet.  A  number  of  smaller  seams  likewise  occur.  On  the  south  side 
of  the  basin,  from  Pontypool  to  Caermarthen  Bay,  the  coal  is  princi- 
pally of  a  bituminous  nature;  on  the  north-east  it  is  a  caking  coal; 
on  the  north-west,  anthracitic.  It  is  this  latter  coal  which  has  the 
greatest  heating  power.  It  is  found  in  abundance  near  Swansea,  and 
is  cheap.  Great  faults  occur  in  this  field,  which  traverse  it  generally 
in  a  north  and  south  direction,  and  throw  the  strata  out  of  their  level 
40,  60,  80,  or  100  fathoms.  These  dislocations  are  not  often  shown 
on  the  surface.  A  principal  fault  occurs  at  Cribbath,  where  the 
strata  of  limestone  stand  erect ;  another  of  considerable  magnitude 
lies  between  Ystradvellte  and  Penderryn.  These  dykes  are  usually 
filled  with  clay,  but  one  of  some  magnitude  has  been  observed  near 
Swansea,  which  is  many  fathoms  wide  and  filled  with  fragments  of 
the  disrupted  strata,  the  level  of  which  differs  by  more  than  240  feet. 
The  rich  ironstone  of  this  basin  supplies  extensive  iron-works  in  the 
neighbourhood.  The  principal  beds  of  ironstone  occur  in  the  lower 
part  of  the  coal-measures ;  the  most  valuable  bed  is  found  beneath 
the  lowest  coal.  The  strata  of  this  coal  formation  dip  much  more 
rapidly  on  the  south  than  on  the  north  ;  on  the  south  they  make  an 
angle  of  45°  with  the  horizon,  and  on  the  north  dipping  only  10°. 
The  coal  from  the  South  Wales  basin  supplies  the  whole  of  Wales 
with  the  exception  of  the  more  northern  counties,  the  whole  of  Corn- 
wall, and  the  western  half  of  Devonshire. 

2.  South  Gloucester  and  Somerset  Basin. — This  basin  occupies  an 
irregular  triangular  space,  boimded  on  the  south  by  the  Mendip 
Hills,  which  are  a  high  range  of  mountain  limestone  resting  on  an 
arch  of  old  red-sandstone.  The  vertex  of  the  triangle  is  on  the  north, 
at  the  village  of  Tortworth  in  Gloucestershire  :  the  western  side  from 
the  Mendips  to  the  vertex  is  formed  by  three  insulated  masses  of  high 
land,  separated  by  narrow  intervals,  the  widest  of  which  is  less  than 
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three  miles.  Near  Tortworth  the  range  extending  from  Almonds- 
bury  is  deflected  suddenly  to  the  south,  and  this  may  be  considered 
the  north-eastern  frontier  of  the  basin ;  it  may  also  be  traced  through 
Wickwar  to  Sodbury.  The  south-eastern  limit,  from  Sodbury  to 
near  Mells,  the  eastern  extremity  of  the  Mendips,  is  mostly  concealed 
by  overlying  deposits.  Partial  denudations  occur  at  Lansdown,  near 
Wick  Rock,  where  the  limestone  can  be  traced  in  the  valleys  dipping 
towards  the  centre  of  the  coal  basin.  From  Lansdown  to  the  Mendips 
the  continuity  of  the  basin  can  be  well  ascertained,  the  coal-measures 
being  uncovered  in  some  of  the  valleys  in  which  the  principal  collieries 
are  situated.  In  other  places  shafts  have  been  sunk  through  the 
overlying  horizontal  deposits  beneath  which  the  coal  is  worked.  The 
greatest  length  of  this  area  is  25  miles  ;  the  width,  from  the  collieries 
near  Bath  to  those  of  Bedminster  near  Bristol  on  the  west,  is  about 
11  miles.  In  this  district  there  is  much  local  irregularity,  and  the 
stratification  of  the  coal-measures  is  so  deranged  that  they  have  very 
different  and  varying  levels.  In  some  parts  the  beds  are  denuded, 
in  others  concealed  by  the  more  recent  horizontal  deposits  ;  and  thus 
the  whole  basin  is  divided  into  several  detached  coal-fields. 

The  uncovered  areas  may  be  divided  into  the  northern,  the  central, 
the  southern,  the  eastern,  and  the  western  coal-tracts.  The  northern 
is  the  most  extensive  and  elevated  :  its  greatest  length,  from  the  vertex 
of  the  basin  near  Tortworth  to  the  village  of  Brislington  on  the  left 
bank  of  the  Avon  near  Bristol,  is  12  miles;  its  greatest  breadth  from 
east  to  west  is  nearly  four  miles.  The  collieries  of  Iron  Acton,  Sodbury, 
and  Kingswood  are  in  this  coal-tract.  Along  the  northern  limits  of 
the  basin,  from  Sodbury  to  Cromehall  and  Titherington,  the  coal- 
measures  are  exposed  in  immediate  contact  with  the  limestone  ;  on 
the  western,  southern,  and  great  part  of  the  eastern  border  of  the 
tract  they  are  skirted  by  hills  of  red  marl  capped  by  lias.  At 
Pucklechurch  shafts  are  sunk  to  the  coal  through  both  the  latter 
formations. 

The  central  tract,  which  begins  on  the  south  of  Dundry  Hill,  is 
divided  into  two  parts  by  a  narrow  valley ;  the  northern  portion, 
about  six  miles  in  length,  extends  from  Burnet  on  the  north-east  to 
Knowl  Hill,  near  Stanton  Drew,  on  the  south-west-;  near  Pensford  it 
is  about  two  miles  in  breadth.  The  southern  division,  extending  from 
Temple  Cloud  on  the  west  to  between  High  Littleton  and  Timsbury 
on  the  east,  is  about  three  miles  in  length.  To  the  south-east  of  this 
central  coal-tract  the  coal-measures  are  entirely  concealed  by  super- 
jacent deposits  through  a  distance  of  six  miles.  Throughout  this  space 
however  many  shafts  are  sunk — some  through  the  red  marl  of  the 
valleys,  and  some  through  the  lias  which  occurs  on  higher  ground. 
There  are  several  of  the  latter  description  in  the  parishes  of  Timsbury 
and  Poulton  ;  but  the  deepest  is  on  Clan  Down  near  Radstock,  which 
is  sunk  200  fathoms  before  its  horizontal  adits  are  driven.  Another 
shaft,  beginning  in  the  oolite,  is  sunk  on  the  edge  of  the  same  Down 
near  Paulton  ;  but  it  is  not  so  deep  as  the  former,  since  here  there  is 
a  rise  in  the  strata,  and  the  coal-seams  are  in  consequence  much  nearer 
the  surface.  On  the  ascent  of  the  hill  above  Chilcompton  the  coal- 
measures  are  again  exposed  to  the  extent  of  about  an  acre. 

The  southern  coal-tract  commences  near  the  point  where  the  road 
between  Bath  and  Shepton  Mallet  crosses  the  Nettlebridge  stream, 
and  ends  between  Vobster  and  Mells  ;  its  greatest  length  is  six  miles, 
and  greatest  breadth  two  miles  and  a  half.  The  coal-measures  of  the 
eastern  coal-tract  are  laid  open  in  the  vale  of  the  Buoyd  at  Wick  and 
Upton,  both  in  Gloucestershire ;  they  are  likewise  exposed  at  Newton 
St.  Loe,  on  the  left  bank  of  the  Avon  below  Bath,  dipping  towards  the 
interior  of  the  basin.  Several  seams  are  worked  at  Upton  and  Newton. 
The  western  coal-tract  lies  at  the  south-east  of  Leigh  Down,  near 
Bristol.  Beds  of  red  marl  form  the  upper  strata  in  the  shafts  of  all 
the  coal-pits  of  this  tract  between  Long  Ashton  and  Bedminster.  The 
coal-field  of  Nailsea,  lying  more  to  the  west,  is  a  continuation  of  this  tract. 

A  great  undulation  in  the  strata  of  the  coal-measures  which  form 
the  coal-basin  of  Somersetshire  and  the  south  of  Gloucestershire,  alters 
the  apparent  position  of  the  seams  so  much  that  it  is  very  difficult  to 
ascertain  the  identity  of  each  throughout  the  various  collieries.  The 
local  names  of  the  several  seams  also  tend  to  confuse  the  geologist. 

The  chain  of  hills  which  limits  the  western  boundary  of  this  coal 
district  presents  remarkable  anomalies  between  Clevedon  and  Port- 
bury  along  its  northern  escarpment.  A  great  fault  ranging  along  the 
edge  effects  a  very  considerable  subsidence  of  the  strata.  In  conse- 
quence of  this  "  the  coal-measures,  depressed  to  the  level  of  the  old 
red-sandstone,  appear  to  occupy  its  place,  and  seem  to  dip  beneath 
the  mountain  limestone,  on  which  in  fact  they  repose."  ('  Geol. 
Trans./  vol.  iv.) 

The  following  are  the  principal  subdivisions  of  the  Coal-Measures  in 
this  basin,  beginning  with  the  highest : — The  Upper  Coal  Shale ;  the 
Pennant  Grit  (sandstone) ;  the  Lower  Coal  Shale ;  and  the  Millstone  Grit. 

In  the  Bedminster  colliery  on  the  south-west  of  Bristol  there  are 
three  seams  of  good  bituminous  coal :  the  deepest  and  uppermost  are 
worked ;  the  former  is  4  feet  3  inches,  the  latter  2J  feet  to  3  feet 
thick ;  the  middle  seam  is  only  1  foot.  The  interval  between  the  two 
principal  seams  is  23  fathoms ;  the  lowest  shaft  sunk  is  127  fathoms 
deep.    These  beds  are  obviously  referable  to  the  lower  coal  shale. 

In  the  meridian  of  Pitcot,  situated  a  little  to  the  north-east  of 
Nettlebridge,  all  the  strata  are  vertical  :  a  perpendicular  shaft  is 
there  sunk  to  the  depth  of  80  fathoms  in  one  bed  of  coal. 


i  The  total  number  of  mines  worked  in  this  district  is  probably  lens 
i  than  it  was  formerly,  but  the  whole  produce  is  certainly  much  greater, 
owing  to  improved  methods  in  working.  The  seams  of  coal  are  very 
thin  in  comparison  with  those  which  are  worked  in  the  principal  coal- 
fields of  England,  and  in  most  of  those  would  be  rejected  as  not 
worth  the  working. 

3.  The  Forest  of  Dean  Coal-Basin  occupies  an  irregular  elliptical 
area,  circumscribed  by  the  triangle  formed  by  the  Wye,  the  Severn, 
and  the  road  from  Gloucester  to  Ross;  the  largest  diameter  from 
north-north-east  to  south-south-west  is  about  ten  miles,  the  shorter 
about  six  miles.  All  the  strata  dip  uniformly  towards  the  centre  of 
the  basin.  The  whole  of  this  coal-tract,  together  with  the  high  land 
that  surrounds  it,  constitutes  a  mountain  group,  the  average  height 
of  which  above  the  level  of  the  sea  is  about  900  feet.  The  aggregate 
thickness  of  the  whole  strata  of  the  coal-measures  is,  according  to  Mr. 
Mushet,  500  fathoms  ;  he  divides  the  different  strata  into  seven  series, 
in  which  there  are  27  beds  of  coal. 

On  the  north  of  the  Forest  of  Dean  basin,  and  at  the  distance  of  a 
few  miles,  is  the  Newent  coal-field,  a  very  small  tract  surrounded  and 
concealed  by  overlying  strata  of  the  new  red-sandstone. 

Scotch  Coal-Fields.  —  Several  small  Coal-Fields  occur  in  Dumfries- 
shire, forming  narrow  basins  in  the  valleys  of  the  great  southern 
transition  chain  of  Scotland.  In  the  valley  of  the  Nith,  in  the  parishes 
of  Sanquhar  and  Kirkconnel,  there  is  one  of  these  coal-basins,  about 
7  miles  in  length  and  2J  miles  in  breadth.  Three  seams  of  workable 
coal  have  been  discovered,  averaging  in  thickness  from  3  to  4  \  feet. 
The  range  of  the  seams  is  in  the  direction  of  the  Nith  ;  the  measures 
are  disturbed  by  a  dyke  running  north  and  south,  by  which  the  strata 
are  much  depressed  on  the  east  side.  In  the  parish  of  Canobie, 
adjoining  Cumberland,  coal  is  worked  in  two  pits  :  the  principal  seam 
is  5  feet  10  inches  thick. 

The  principal  coal-district  of  Scotland  occupies  the  tract  which 
forms  the  great  central  lowland  of  Scotland,  and  lies  between  the 
great  transition  chain  on  the  south  and  the  still  loftier  primitive 
mountains  of  the  Highlands  on  the  north.  "  The  whole  of  this  wide 
tract  is  occupied  by  the  coal-measures,  the  carboniferous  limestone, 
and  the  old  red-sandstone,  associated  in  every  possible  manner  with 
vast  accumulations  of  every  variety  of  trap."    (Conyb.  and  Phil.) 

To  begin  with  the  most  eastern  county  in  this  tract  in  which  coal 
is  found  : — In  the  parish  of  Dunbar,  on  the  east  coast  of  Haddington, 
there  are  indications  of  coal,  but  no  seams  have  yet  been  found  of 
sufficient  thickness  for  working.  In  the  parish  of  Ormiston,  in  the  west 
of  the  same  county,  coal  is  found  in  abundance  ;  there  are  three 
workable  seams  of  coal,  varying  from  28  to  43  inches  in  thickness, 
and  the  coal  is  of  good  quality. 

Coal  occurs  in  Fifeshire,  on  the  north  side  of  the  Forth.  There  are 
mines  in  the  parish  of  Dysart,  where  coals  were  first  raised  in  Scotland 
nearly  400  years  ago.  Coal  is  wrought  in  several  places  in  Mid-Lothian. 
In  Lanark  the  coal-fields  are  numerous  and  extensive.  The  Wilson- 
town  coal-basin  and  the  Climpy  basin  both  occur  in  the  parish  of 
Carnwath;  the  latter  is  on  the  west  side  of  the  first,  the  crop  of  the 
one  nearly  approaching  the  other.  There  are  several  seams  of  coal 
in  these  basins.  The  main  coal,  or  lowest,  is  called  the  4-feet  coal ; 
another  seam  is  about  2  feet  in  thickness.  The  accompanying  strata 
are  sandstone,  varying  in  composition  and  hardness,  bituminous  shale, 
slate-clay,  and  thin  beds  of  ironstone  alternate  with  the  coal.  Several 
small  faults,  or  hitches,  as  they  are  here  called,  traverse  the  field.  On 
the  south-west  part  of  the  field  the  main  coal  is  generally  14  feet 
below  the  crow  coal,  which  is  the  next  superior  bed ;  on  the  north- 
east the  space  between  the  same  beds  is  only  about  2  feet.  These 
basins  form  part  of  the  great  coal-basin  of  the  Clyde,  which  extends 
on  both  sides  of  that  river,  and  the  centre  of  which  is  near  Dalziel. 
On  the  same  side  of  the  river,  in  the  parish  of  Monkland,  there  are 
many  collieries,  in  which  the  thickest  bed  of  coal  is  9  feet,  and  it  is 
of  good  quality.  On  the  left  bank  of  the  river  coal  is  wrought  in 
several  places.  Several  mines  are  worked  in  the  parish  of  Rutherglen, 
and  others  in  the  adjoining  parish  of  Cambuslang.  There  are  several 
also  in  Hamilton,  Stonehouse,  and  Douglass.  Throughout  this  dis- 
trict seven  seams  of  coal  are  usually  found  within  415  feet  of  the 
surface ;  five  of  these  seams  are  of  sufficient  thickness  and  good 
quality  to  be  wrought.  The  following  shows  the  situation  and  thick- 
ness of  the  seams  of  coal  in  the  pits  in  the  parish  of  Cambuslang : — 

feet.  in. 

Upper  soil  (earth  and  clay)         .       .       .     from  20  to  30  0 


Argillaceous  white  freestone    .       .       .       .       .       .  20  0 

Shale,  with  vegetable  impressions,  from  30  feet  to  40  feet  35  0 

1st  Seam,  soft  coal   4  6 

Interval  (hard  freestone,  &c.)   20  6 

2nd  Seam,  soft  coal   3  6 

Interval  (shale)   63  6 

3rd  Seam,  shaft  coal   5  0 

[  shale,  20  feet  .       .       -  1 

Interval  ■<  hard  ironstone,  from  6  to  18  inches  >        .  C5  2 
[  shale  and  freestone        .       .  -J 

4th  Seam,  soft  coal  60 

ISettone}       •      •      •       •      •      •  "  0 
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feet.  in. 

5th.  Seam,  aoft  coal   3  0 

t  i       n    f  ironstone  1  , .  „ 

Interval  j  ^        j   10  0 

0th  Seam,  hard  coal,  good  for  iron-works,  forges,  &c.  .  3  6 

Interval  (shale)   16 

7th  Seam,  soft  ooal   16 

Till,  &c,  with  thin  seams  of  ooal   84  0 
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The  thickness  of  the  coal  and  of  the  freestone  varies  considerably 
in  different  parts,  and  the  numbers  here  given  must  be  taken  only  as 
an  approximation.  The  strata  are  frequently  deranged  by  faults, 
several  of  which  run  from  east  to  west.  In  their  general  arrangement 
the  strata  usually  run  nearly  parallel  to  each  other,  although  they 
have  always  a  considerable  angle  of  elevation,  and  uniformly  dip 
towards  the  Clyde.  A  great  fault  occurs  between  Hamilton  and 
Quarter,  and  none  of  the  principal  seams  are  wrought  for  some  miles 
uorth  of  this  spot,  the  coal-beds  being  sunk  nearly  100  fathoms  lower 
than  those  out  of  the  fault.    The  main  seam  worked  at  Quarter  is 

5  feet  6  inches  thick,  and  consists  of  four  distinct  varieties  of  coal. 
This  Coal-Basin  of  the  Clyde  extends  into  Renfrew,  where  there  are 

many  collieries.  Coal  is  wrought  in  the  parish  of  Eastwood,  in  that 
county,  in  several  seams  of  various  thickness,  but  none  exceed  2  feet 

6  inches.  The  whole  are  of  good  quality.  Five  of  them  are  wrought 
in  pits  varying  in  depth  from  10  to  40  fathoms.  The  coal-measures 
here  consist  of  the  usual  series  of  freestone,  shale,  &c,  dipping 
generally  to  the  south-west.  This  coal  formation  partly  surrounds 
the  Loch  of  Castle  Semple,  and  continues  without  interruption  into 
Ayrshire,  around  Kilbirnie  Loch,  and  onwards  to  Ardrossan.  Coal 
occurs  in  different  places  in  Dumbarton,  where,  among  other  parishes, 
it  is  wrought  in  Easter  Kilpatrick.  It  is  also  found  abundantly  in 
Stirlingshire,  along  the  southern  base  of  the  Lennox  Hills.  Coal 
likewise  occurs  throughout  Linlithgow,  and  is  worked  extensively  in 
that  county ;  it  is  likewise  found  in  Clackmannan  and  in  the  south 
of  the  counties  of  Perth  and  Kinross. 

Some  of  the  richest  and  most  valuable  bands  of  ironstone  are 
obtained  from  the  coal-measures  of  Scotland,  chiefly  in  the  basin  of 
the  Clyde.  The  manufacture  of  iron  in  this  district  is  very  exten- 
sive. In  the  year  1849  nearly  700,000  tons  of  pig-iron  were  wrought 
in  this  district.  The  Scotch  beds  include  a  large  proportion  of  sand- 
stone and  a  peculiar  limestone,  worked  at  Burdie  House  near  Edin- 
burgh. The  remains  of  plants  and  animals  are  found  in  these  rocks, 
and  amongst  the  latter  the  Megalichthys,  a  fossil  fish  of  large  size  and 
interesting  structure.  [Megalichthys.] 

Irish  Coal-Fields. — Mr.  Griffiths,  in  his  '  Report  on  the  Leinster 
Coal  District,'  gives  an  excellent  summary  of  the  Irish  coal-fields, 
from  which  what  follows  is  taken  : — "  If  we  except  the  Leinster  dis- 
trict, my  knowledge  of  the  coal-fields  of  Ireland  is  as  yet  very  limited; 
and  though  each  in  its  turn  will  form  the  subject  of  a  separate  report, 
I  think  it  right  to  draw  attention  to  them  in  this  place,  by  giving 
such  general  information  as  I  possess  respecting  their  situation  and 
circumstances.  Coal  has  been  discovered  in  more  or  less  quantity  in 
seventeen  counties  of  Ireland ;  but  I  believe  the  island  contains  but 
four  principal  coal-districts— namely,  the  Leinster,  the  Munster,  the 
Connaught,  and  the  Ulster.  The  two  former  contain  carbonaceous 
or  stone-coal,  and  the  latter  bituminous  or  blazing  coal. 

"  The  Leinster  coal-district  is  situated  in  the  counties  of  Kilkenny, 
Queen's  County,  and  county  of  Carlow.  It  also  extends  a  short  dis- 
tance into  the  county  of  Tipperary,  as  far  as  Killenaule.  This  is 
the  principal  carbonaceous  coal-district.  It  is  divided  into  three 
detached  parts,  separated  from  each  other  by  a  secondary  limestone 
country,  which  not  only  envelops,  but  in  continuation  passes  under 
the  whole  of  the  coal-district ;  a  fact  which  was  indisputably,  though 
accidentally,  proved  by  the  Grand  Canal  Company,  who  sank  a  pit 
through  18  yards  of  black  slate-clay  and  flinty  slate  into  the  limestone 
in  search  of  coal.  The  Leinster  coal-district  is  therefore  of  subsequent 
formation  to  the  limestone. 

"  The  Munster  coal-district  occupies  a  considerable  portion  of  the 
counties  of  Limerick  and  Kerry,  and  a  large  part  of  the  county  of 
Cork.  It  is  by  much  the  most  extensive  in  Ireland  ;  but  as  yet  there 
is  not  sufficient  information  respecting  the  number,  extent,  or  thick- 
ness of  the  beds  of  coal  it  may  contain. 

"  Coal  and  culm  have  been  raised  for  near  a  century  in  the  neigh- 
bourhood of  Kanturk,  in  the  county  of  Cork.  At  Dromagh  colliery 
I  understand  the  work  has  been  carried  on  to  a  very  considerable 
extent,  and  its  annual  supplies  of  coal  and  culm  have  materially 
contributed  to  the  agricultural  improvement  of  an  immense  extent 
of  the  great  maritime  and  commercial  counties  of  Cork  and  Limerick, 
which  must  otherwise  have  continued  neglected  and  unreclaimed. 

"  Many  circumstances  combine  to  make  the  examination  of  this 
district  of  peculiar  interest  and  importance  ;  and  as  a  recent  applica- 
tion has  been  made  by  the  Cork  Institution  to  the  Dublin  Society  to 
aid  the  undertaking,  it  is  probable  that  this  immense  district  will 
shortly  be  minutely  explored.  From  all  that  has  been  ascertained, 
it  is  very  clear  that  the  dip  of  the  beds  and  the  quality  of  the  coal 
differ  materially  from  those  of  the  Leinster  district.  In  the  Munster 
district  the  beds  run  east  and  west,  and  dip  to  the  south,  forming  an 


angle  of  45°.  In  the  Dromagh  colliery,  where  all  the  beds  which 
have  been  discovered  have  been  successively  and  in  general  success- 
fully wrought,  four  beds  incline  on  each  other,  and  at  no  greater 
distance  than  200  yards.  The  first  of  these  beds  is  a  3-feet  stone- 
coal,  and  is  the  leading  bed.  All  faults,  checks,  and  dislocations, 
similar  to  those  which  are  discoverable  in  this  bed,  are  in  general  to 
be  encountered  in  the  other  three.  The  names  of  the  four  beds  are, 
the  coal-bed — this  lies  farthest  to  the  north  ;  the  rock-coal,  so  called 
from  its  being  comparatively  of  harder  quality  than  the  other  beds  ; 
the  bulk-bed,  so  called  from  its  contents  being  found  in  large  masses  or 
bulks ;  and  Bath's-bed,  so  called  from  the  name  of  a  celebrated  English 
miner,  by  whom  it  had  been  many  years  ago  discovered  and  worked. 
The  coal-bed  consists  of  3-feet  solid  coal,  and  is  not  sulphurous  ; 
the  rock-coal  is  nearly  of  the  same  thickness  with  the  leading  bed, 
but  is  very  sulphurous,  and,  having  the  soundest  roof,  is  the  most 
easily  wrought.  The  other  beds  are  of  the  culm  species,  but  of 
peculiar  strength.  .  .  .  The  bulk-bed  forms  immense  bulks  and 
masses  of  culm,  in  which  the  miners  have  frequently  been  unable  to 
retain  the  ordinary  directions  of  roof  and  seat. 

"  No  work  has  been  undertaken  in  the  Munster  coal-district  to  a 
greater  depth  than  80  yards.  The  present  work  at  the  Dromagh 
colliery  is  at  that  depth ;  it  is  heavily  watered,  and  consequently 
expensively  wrought.  The  quality  of  the  coal  and  culm  improves  as 
the  work  descends.    .    .  . 

"  The  Connaught  coal-district  stands  next  in  order  of  value  and 
importance  to  the  Leinster  and  Munster,  and  possibly  may  be  found 
to  deserve  the  first  place  when  its  subterranean  treasures  shall  be 
explored.  At  present  nothing  is  known,  except  that  the  outer  edges 
of  several  beds  of  coal  have  been  observed,  but  they  have  not  been 
traced  to  any  distance,  so  that  their  extent  is  by  no  means  ascer- 
tained. The  coal  is  of  the  bituminous  species.  This  coal  is  particu- 
larly adapted  to  the  purposes  of  iron-works,  foundries,  &c.  &c. 

"  The  Ulster  coal-district  is  of  trifling  importance  when  compared 
with  the  foregoing.  It  commences  near  Dunganuon,  in  the  county  of 
Tyrone,  and  extends  in  a  northern  direction  to  Coal  Island,  and  in 
continuation  to  the  neighbourhood  of  Cookstown.  No  beds  of  coal 
worth  working  have  hitherto  been  discovered  between  Coal  Island 
and  Cookstown,  but  certainly  the  coal  strata  extend  there.  The 
principal  collieries  are  at  Coal  Island  and  at  Dunganuon.  The  coal 
of  this  district  is  bituminous.  I  understand  that  indications  of  coal 
have  been  observed  at  Drumquin,  in  the  county  of  Tyrone  ;  and  also 
at  Petigoe,  to  the  north  of  Lough  Erne.  Possibly  the  coal  formation 
may  extend  from  the  neighbourhood  of  Cookstown  westward  to  the 
north  of  Lough  Erne. 

"Besides  the  foregoing  principal  coal-districts,  there  are  others  of 
less  consequence.  Bituminous  coal  has  been  found  in  the  neighbour- 
hood of  Belturbet,  in  the  county  of  Cavan,  and  at  the  collieries  of 
Ballycastle,  in  the  county  of  Antrim  ;  but  the  Antrim  coal-district  is 
not  very  extensive.  These  collieries  have  been  wrought  for  a  number 
of  years.  The  coals  are  of  a  slaty  nature,  and  greatly  resemble  both 
the  coal  and  the  accompanying  rocks  which  occur  in  Ayrshire,  and 
probably  they  belong  to  the  same  formation." 

Continental  Europe. — France. — In  the  centre  and  south  of  France 
some  small  coal-fields  occur  in  the  valleys  of  the  Loire,  the  Allier, 
the  Creuse,  and  the  Dordogne,  the  Aveyron,  and  Ardeche, 
between  ridges  proceeding  from  the  primitive  central  group 
connected  with  the  Cevennes ;  and,  in  a  few  localities,  some  of  the 
thickest  beds  of  coal  yet  discovered  have  been  found.  In  the  north 
of  France,  the  coal-formation  occupies  a  very  large  tract  of  country, 
running  westward  from  Hardinghen,  near  Boulogne,  by  Valenciennes, 
and  thence  up  the  Schelde  and  down  the  Meuse  to  Eschweiler, 
beyond  Aix-la-Chapelle.  The  total  area  of  coal  in  France  is  probably 
not  less  than  2000  square  miles.  Its  annual  yield  is  not  less  than 
4,000,000  tons.  These  deposits  are  of  the  same  age  as  those  of  England, 
but  they  rest  on  granite  or  other  crystalline  and  metamorphine  rocks. 

Belgium. — The  district  along  the  Meuse,  between  Namur  and 
Liege,  is  said  to  resemble  in  its  geological  structure,  as  well  as  pic- 
turesque features,  the  Somersetshire  and  South  Gloucester  district : 
the  strata  being  broken  and  deranged,  exhibit,  if  possible,  still  more 
contorted  and  inverted  positions  of  the  respective  beds.  The  defiles 
of  the  Sambre  and  the  Meuse  ('  Geol.  Trans.,'  vol.  i.,  2nd  series)  pre- 
sent an  exact  counterpart  of  those  of  the  Avon  and  the  Wye.  There 
are  two  principal  coal-fields  in  Belgium,  the  one  extending  to  the  east 
and  known  as  the  Liege  Coal-Field,  and  the  other  west  forming  the 
Hainault  division.  The  seams  are  generally  thin,  remarkably 
numerous,  and  presenting  an  apparent  multiplication  by  doublings 
of  the  strata.  A  kind  of  coal  is  found  in  Belgium  called  Flenu  Coal, 
which  is  not  found  in  Great  Britain.  It  burns  rapidly,  giving  out  a 
disagreeable  smell.    [Belgium,  m  Geog.  Div.] 

Germany. — The  coal-districts  in  the  north  of  Germany  are  probably 
the  prolongation  of  the  Belgium  formation.  On  the  north-east  and 
south-east  of  the  Harz  Mountains,  near  Ballenstadt  and  Neustadt,  the 
coal-formation  occurs  resting  on  the  transition  rock  of  that  group.  In 
Saxony  coal  is  found  in  many  places  along  the  northern  foot  of  the 
Erzegebirge.  It  is  extensively  worked  near  Zwickau  and  near 
Dresden.  There  is  a  very  extensive  coal-district  in  Bohemia,  extend- 
ing into  Upper  Silesia.  This  district  lies  between  the  great  primitive 
chain  of  the  Erzegebirge  and  the  Riesengebirge,  on  the  north,  and  the 
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great  district  of  primitive  slate  which  occupies  the  larger  part  of 
Bohemia  south  of  the  Beraun  and  Upper  Elbe.  More  than  forty  beds 
of  coal  are  supposed  to  be  worked  in  this  district.  The  whole  annual 
supply  from  Prussia  and  the  German  States  of  the  Zollverein  exceeds 
2,750,000  tons. 

Russia. — Good  coal  has  been  found  in  Southern  Russia,  near  Toula, 
lat.  54°,  long.  37",  where  it  is  worked ;  but  the  quantity  is  so  small, 
and  the  difficulty  of  working  it  beneath  a  loose  and  half-liquid  bed  of 
quicksand  is  so  great,  that  it  seems  unlikely  to  be  of  much  utility. 
Coal  has  also  been  worked  at  Bakhmont,  lat.  48°,  long.  38",  in  the 
government  of  Katerinoslaf.  (Mr.  Strangways  on  the  Geology  of 
Russia,  '  Geol.  Trans.,'  vol.  i.,  2nd  series,  p.  35.) 

Sweden. — Coal  occurs  in  this  country  near  Helsingborg  at  the 
entrance  of  the  Baltic,  and  also  in  the  island  of  Bornholm. 
[Bobnholm,  in  Geog.  Div.] 

Spain. — Both  bituminous  coal  and  anthracite  are  found  in  Spain. 
The  richest  beds  are  in  Asturias,  where  the  measures  are  so  much 
broken  and  altered  as  to  be  worked  by  almost  vertical  shafts  driven 
through  the  beds.  The  area  covered  by  coal-beds  in  Spain  is  not 
exactly  known,  but  it  is  said  to  be  the  largest  in  Europe,  presenting 
upwards  of  100  workable  seams  varying  from  3  to  12  feet  in  thickness. 
(Ansted.) 

Hungary  and  some  other  countries  in  the  east  of  Europe  contain 
coal-measures  which  appear  to  belong  to  the  carboniferous  period. 
It  has  been  conjectured  that  coal  exists  in  several  parts  of  continental 
Greece.    Coal  is  said  to  be  found  north  of  Constantinople. 

Asia. — In  Asia  coal  has  long  been  known  in  China,  where  it  is  said 
to  have  been  worked  as  early  as  the  13th  century.  Mr.  Williams  says 
that  both  bituminous  coal  and  anthracite  are  seen  in  the  coal  marts 
of  the  north  of  China.  Coal  is  likewise  found  in  the  countries  imme- 
diately around  the  Persian  Gulf,  but  of  a  very  indifferent  description. 
In  most  parts  of  Cutch,  coal  occurs  in  abundance  and  of  good  quality ; 
it  ignites  quickly,  and  burns  to  a  white  ash.  Coals  are  also  found  in 
Bundelcund.  There  are  large  mines  in  the  district  of  Burflwan,  130 
miles  from  Calcutta,  and  worked  to  the  extent  of  14,000  or  15,000 
tons  annually.  They  are  situated  on  the  banks  of -a  river  connected 
with  the  Hoogly,  and  were  first  worked  about  thirty-five  years  ago, 
but  they  have  not  been  in  extensive  operation  more  than  twenty-five 
years ;  the  principal  seam  is  about  9  feet  thick,  and  is  about  90  feet 
from  the  surface.  Coal  ha3  likewise  been  got  from  a  mine  opened 
near  Bhaugulpoor,  on  the  Ganges,  about  300  miles  from  Burdwan. 
Another  coal-field  has  been  discovered  on  the  banks  of  the  Hoogly, 
near  Merzipoor,  about  forty  miles  from  Calcutta ;  the  coal  is  found 
close  to  the  surface,  and  the  thickness  of  the  principal  seam  is 
said  to  be  2  feet.  Coal  of  good  quality  likewise  occurs  in  the  Birman 
Empire. 

America. — Professor  Ansted  says,  "  It  is  only  within  a  few  years 
that  the  coal-measures  of  the  continents  of  America  have  been  in  any 
way  known,  and  we  are  even  now  in  ignorance  of  many  details  with 
regard  to  the  greater  number ;  but  enough  is  ascertained  to  convince 
any  unprejudiced  person  that  the  supply  of  mineral  fuel  there  obtain- 
able is  amply  sufficient  for  the  requirements  of  the  whole  civilised 
world  for  thousands  of  years,  even  should  the  demand  increase 
rapidly  and  the  consumption  continue  to  bear  reference  to  the  multi- 
plication of  all  kinds  of  industrial  occupation.  There  are  in  North 
America  four  principal  coal  areas,  compared  with  which  the  richest 
deposits  of  other  countries  are  comparatively  insignifioant.  These 
are  the  great  central  Coal-Fields  of  the  Alleghanies  ;  the  Coal-Field  of 
Illinois  and  the  basin  of  the  Ohio  ;  that  of  the  basin  of  the  Missouri ; 
and  those  of  Nova  Scotia,  New  Brunswick,  and  Cape  Breton.  Besides 
these  there  are  many  smaller  coal  areas  which  in  other  countries 
might  well  take  rank  as  of  vast  national  importance,  and  which  even 
in  North  America  will  one  day  contribute  greatly  to  the  riches  of 
various  states.  We  will  endeavour  to  give  a  brief  outline  of  the 
main  facts  concerning  the  chief  of  these  districts. 

"  The  Alleghany  or  Appalachian  Coal-Field  measures  750  miles  in 
length,  with  a  mean  breadth  of  85  miles,  and  traverses  eight  of  the 
principal  states  in  the  American  Union.  Its  whole  area  is  estimated 
at  not  less  than  65,000  square  miles,  or  upwards  of  40,000,000  of  acres. 
The  area  is  thus  distributed — 


Name  of  States. 

Area  in  Acres. 

Alabama 

.  2,250,000 

Tennessee  . 

.  2,750,000 

Kentucky       .       .  . 

.    .  5,750,000 

Virginia 

.  13,500,000 

Maryland 

.    .  350,000 

Ohio  .... 

.  7,500,000 

Pennsylvania  . 

.    .  9,500,000 

41,700,000 

"  Making  a  liberal  deduction  for  unproductive  portions,  denuded  and 
eroded  strata,  and  the  parts  of  the  seams  out  of  reach,  we  may  still 
fairly  calculate  that  there  exists  in  this  district  an  area  of  25,000,000 
acres  of  productive  coal-measures.  The  working  has  already  com- 
menced in  most  of  the  states  above  mentioned,  though  not  generally 


to  any  very  considerable  extent.  Thus  in  Alabama,  the  beds  alternate 
with  the  usual  sandstones,  shales,  and  clays,  and  the  coal-seams  worked 
seem  to  be  from  4  to  10  feet  thick,  and  are  quarried  at  the  surface. 
They  repose  on  grits  and  appear  on  the  two  sides  of  an  anticlinal. 
The  coal  is  bituminous  and  used  for  gas.  In  Kentucky  both 
bituminous  and  cannel  coal  are  worked  in  seams  about  3  or  4  feet 
thick,  the  cannel  being  sometimes  associated  with  the  bituminous 
coal  as  a  portion  of  the  same  seam ;  and  there  are  in  addition  valuable 
bauds  of  iron-ore.  In  Western  Virginia  there  are  several  coal-seams 
of  variable  thickness,  one  9  4  feet,  two  others  of  5  feet,  and  others 
3  or  4  feet.  On  the  whole  there  seems  to  be  at  least  40  feet  of  coal 
distributed  in  thirteen  seams.  In  the  Ohio  district  the  whole  coal- 
field affords  on  an  average  at  least  6  feet  of  coal.  The  Maryland  dis- 
trict is  less  extensive,  but  is  remarkable  as  containing  the  best  and 
most  useful  coal,  which  is  worked  now  to  some  extent  at  Frostburj^. 
There  appears  to  be  about  30  feet  of  good  coal  in  four  seams,  besides 
many  others  of  less  importance.  The  quality  is  intermediate  between 
bituminous  and  anthracitic,  and  it  is  considered  well  adapted  to  iron- 
making.  Lastly,  in  Pennsylvania  there  are  generally  from  two  to  five 
workable  beds,  yielding  on  an  average  about  10  feet  of  workable  coal, 
and  amongst  them  is  one  bed  traceable  for  no  less  than  450  miles, 
consisting  of  bituminous  coal,  its  thickness  being  from  12  to  14  feet 
on  the  south-eastern  border,  but  gradually  diminishing  to  5  or  6  feet. 
Besides  the  bituminous  coal  there  are  in  Pennsylvania  the  largest 
anthracitic  deposits  in  the  States,  occupying  as  much  as  250,000  acres 
and  divided  into  three  principal  districts.  The  Illinois  Coal-Field,  in 
the  plain  of  the  Mississippi,  is  only  second  in  importance  to  the  vast 
areas  already  described.  There  are  four  principal  divisions  traceable, 
of  which  the  first  or  Indiana  district  contains  several  seams  of  bitu- 
minous coal,  distributed  over  an  area  of  nearly  8000  square  miles.  It 
is  of  excellent  quality  for  many  purposes ;  one  kind  burning  with 
much  light  and  very  freely,  approaching  cannel  coal  in  some  of  its 
properties  ;  other  kinds  consist  of  caking  or  splint  coal.  In  addition 
to  the  Indiana  Coal-Field,  there  appears  to  be  as  much  as  48,000 
square  miles  of  coal  area  in  the  other  divisions  of  the  Illinois  dis- 
trict. Although  these  are  less  known  and  not  at  present  much 
worked,  30,000  square  miles  are  in  the  State  of  Illinois,  which  sup- 
plies coal  of  excellent  quality  and  with  great  facility.  The  coal  is 
generally  bituminous.  The  third  great  coal  area  of  the  United  States 
is  that  of  the  Missouri,  which  is  little  known  at  present,  although 
certainly  of  great  importance.  From  the  account  given  of  these 
localities  the  reader  will  be  able  to  appreciate  in  some  measure  the 
mineral  resources  of  the  United  States,  and  may  perceive  also  the 
importance  of  geological  knowledge  in  recognising  the  laws  of  the 
position  of  a  material  so  valuable. 

"British  America  contains  very  large  supplies  of  coal  in  the  provinces 
of  New  Brunswick  and  Nova  Scotia.  The  former  presents  three  coal- 
fields, occupying  in  all  no  less  than  57,000  square  miles  ;  but  the  latter 
is  far  larger,  and  exhibits  several  very  distinct  localities  where  coal 
abounds.  The  New  Brunswick  coal-measures  include  not  only 
shales  and  sandstones,  as  is  usual  with  such  deposits,  but  bands  of 
lignite  impregnated  with  vitreous  copper-ore  and  coated  by  green 
carbonate  of  copper.  The  coal  is  generally  in  thin  seams  lying 
horizontally.    It  is  chiefly  or  entirely  bituminous." 

Nova  Scotia  contains  a  great  quantity  of  coal.  The  great  coal-field 
of  Pictou  has  been  traced  from  Carriboo  Harbour  to  Merigomish, 
comprising  an  area  of  more  than  100  square  miles.  The  seams  of 
coal  resemble  much  more  those  of  Staffordshire  than  those  in  the 
north  of  England.  One  bed  is  described  by  a  practical  miner,  who 
went  to  Nova  Scotia  to  superintend  the  opening  of  the  mines,  as  40 
feet  in  thickness ;  it  is  not  however  equally  good  throughout,  and  it 
was  thought  advisable  to  work  only  10  feet  of  the  upper  part.  Ac- 
cording to  Bouchette,  the  seams  of  this  field  vary  in  thickness  from 
1  foot  to  50  feet.  The  coal  is  highly  bituminous  and  burns  well. 
There  is  another  coal-field,  also  of  considerable  extent,  in  the  north- 
west part  of  the  county  of  Northumberland,  between  the  river  Macan 
and  the  shores  of  the  Chignecti  Channel.  In  this  district  there  are 
eight  strata  of  coal,  varying  from  1  foot  to  4  feet  in  thickness.  This 
coal  is  not  considered  so  good  as  that  of  Pictou.  There  are  also  indica- 
tions of  coal  in  the  township  of  Londonderry  and  at  Onslow ;  on  the 
north  shore  of  the  Mina's  basin  ;  at  the  head  of  Pomket  Harbour,  in 
the  upper  district  of  the  county  of  Sydney  ;  and  on  the  south  shore 
of  Wallace  Harbour,  in  the  county  of  Cumberland.  (Bouchette.) 

Coals  of  excellent  quality  are  got  in  Cape  Breton.  The  coal- 
measures  have  been  traced  in  the  western  part  of  the  island,  on 
Inhabitants  River,  at  Port  Hood,  and  at  Mabou.  On  the  east  the 
Sydney  Coal-Field  is  of  great  extent ;  it  commences  at  Miray  Bay  and 
runs  along  the  coast  to  the  Great  Bras  d'Or,  being  in  length  about  40 
miles,  and  averaging  5  miles  in  breadth.  "  From  a  minute  calcula- 
tion, after  deducting  harbours,  bays,  and  all  other  interpositions,  it 
appears  that  there  are  120  square  miles  of  land,  containing  available 
veins  of  coal."  (Bouchette.)  The  measures  in  this  district  contain 
fourteen  beds  of  coal,  varying  from  3  to  11  feet  in  thickness.  The 
coal  is  wrought  at  Sydney  Harbour  and  at  Lingan. 

Coal  is  found  very  abundantly  in  Australia,  and  is  worked  exten- 
sively in  the  Newcastle  district,  on  the  Hunter's  River.  A  coal 
formation  likewise  occurs  in  Van  Diemen's  Laud  ;  and  coal  has  been 
found  and  is  wrought  in  several  parts  of  New  Zealand.    [Supp.  j 
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Fossils  of  the  Coal  Formation. 
The  plants  found  in  this  deposit  are  so  important  that  a  separate 
article,  Coal  Plants,  is  devoted  to  them.  The  animal  remains  found 
have  only  been  occasionally  alluded  to  :  we  accordingly  furnish  a  list 
of  the  genera  of  animals  found  in  the  entire  Carboniferous  System  of 
Great  Britain,  as  given  in  Professor  Tennant's  list  of  British  Fossils. 
Where  the  species  are  more  than  one,  the  number  is  given,  but  where 
there  is  but  one  the  specific  name  is  added. 


Amorphozoa. 
Trayos,  semicirculare  . 

Zoophyta. 
Amplexus  .... 
Astraa  aranca 
Astrceopora  antiqua  . 
Aulopora 

Bcrenicea  (?)  megastoma 

Caryophyllia  . 

Chatctcs  radians 

Cladocora 

Cyathophyllum 

Favosites  capillaris 

Fenestella  .... 

Flustra  palmata 

Glauconome 

Gorgonia 

Hemitrypa  Ilibernica . 
IcMhyorachis  Ncwenhami 
Jania.  .... 
Lithodendron  . 
Lithostrotion 
Michelinia  tenuisepta 
Orbiculites  antiquus  . 
Polypora        .       .  , 
Ptylopora  pluma 
Pustulopora  . 
Fetcpora  undata . 
Stromatopora  subtilis 
Syringopora 
Turbinolia  expansa  . 
Vincidaria  .... 

ECHINODERMATA. 

Actinocrinus  . 
Atocrinus  Millcri 
Cyathocrinus  . 
Echinocrinus 
Euryocrinus  concavus 
Gilbcrtsocrinus  . 
Pala'chinus 
Pentatrematites  . 
Phillipsocrinus  caryocrinoides 
Platycrinus 
Poteriocrinus  . 
Rhodocrinus 

Symbathocrinus  conicus  . 
Taxocrinus 

Annelida. 
Sabella  antiqua 
Serpula  .... 
Serpulites 

Spirorbis  .... 
Spiroglyphus  marginatus 

Insecta. 

Curcidioidcs 

Crustacea. 
Apus  dubius  . 
Asaphus  quadralimbus 
Bairdia  .  . 
Cyclus  radialis  . 
Cypris  (?)  ... 
Cythere  .... 
Cythcrina  Phillipsiana  . 
Daphnia  primceva 
JDithyrocaris  . 
Entomoconchus  Scozdcri 
Euryplerus  Scoideri. 
Griflithides 
Limulus  . 

Phillipsia  .... 

CONCHIFERA  DlMTARIA. 

Amphidesma  (?)  .  ... 
Anatina  .... 
A  rca  


Artemis  parva 
Astarte 
Axinus  . 
Byssoarea  . 
Cardinia  (?) 
Cardiomorpha 
Cardium  orbiculare 
Oorbis  cancellata 
Corbula  seniles 
Crenella  acutirostris 
Cucullcea 
Cypricardia 
Cyprina  . 
Dolabra 

Donax  primigenius  . 
Edmondia  uniformis 
Isocardia  axiniformis 
Kellia  gregaria  . 
Lanistes  . 
Leptodomus 
Lithodomus  dactyloides 
Lucina 
Lutraria 
Mactra  ovata 
Modiola  . 
Mytilus  . 
Nucula  . 
Pandora  clavata 
Pinna 

PleurorhyncJius  . 
Psammobia  decussata 
Pullastra  . 
Sanguinolites  . 
Sedgwiehia  . 
Solemya  primmva  . 
Solen  pelagicus  . 
Venerupis 
Venus 

Ungulina  antiqua  . 
Unio  (?)  . 


CONCHIFERA  MONOMYARIA 

Anomia  antiqua 
Avicula 
Gcrvillia . 
Inoceramus 
Lima      .  . 
Mdeagrina 
Monotis  ozqualis 
Pecten 

Posidonomya  . 
Pterinea 
Pteronites 


4 

Brachiopoda. 

Atrypa      .       .      .  . 

.  9 

Chonetes  .... 

.  12 

2 

Crania  vesiculosa 

Leptama        .       .  . 

.'  4 

Lingula  . 

.  5 

Orbicula  .... 

.  4 

Ortkis  . 

.  17 

2 

Pvoductus 

.  46 

Spirifer 

.  59 

4 

Tcrebratula 

.  26 

17 

Gasteropoda. 

Acrocidia   .       .       .  . 

.  4 

3 

Buccinum 

.  8 

Cirrus       .       .       .  . 

.  5 

Dentalium  inornatum 

5 

Elenchus    .  , 

'.  2 

3 

Euomphalus 

.  17 

11 

Fissurella  elongata  •  . 

Globulus  .... 

'.  3 

Lacuna  antiqua  . 

4 

Loxonema 

.'  11 

2 

Littorina  pusilla 

2 

Macrocheilus  . 

.  5 

Metoptoma  .  .  .  .  5 
Microconchus  carbonarius 
Murchisonia  ..  .  .  .  8 
Natica  .  .  .  .  .8 
Naticopsis  .  .  .  .  .  5 
Nerita    .      .       .       .  '    .  2 

Patella  5 

Phanerotinus  .       .       .  .2 

Platyceras  3 

Platyschisma  .       .       .  .3 
Pleurotomaria    .       .       .    .  41 
Pyramis  .....  2 
Siphonaria  Konincki  .       .  . 
Terebra  constricta  . 


Trochella  prisca  . 

Turbo  .... 

.  5 

Twritella  .       .       .  . 

.  8 

Umbrella  laevigata  . 

Pteropoda. 

Conularia  quadrisulcata  . 

Heteropoda. 

Bellerophon 

.  19 

Porcellia    .       .      .  . 

.  3 

Cephalopoda. 

Actinoceras 

.  2 

Cyrtoceras  tuberculatum 

Goniatites 

!  54 

Nautilus  . 

.  42 

Orthoceras      .  . 

.  32 

Phragmoceras  flexistria 

Pisces. 
Placoides. 
C-nchus  .       .       .  . 
Ctenacanthus 
Ptychacanthus  sublcevis  . 
bpheyiacanthus  serrulatus 
Asleroptychiits 


Physonemus  subteres  . 
Gyracanthus  . 
Oracanthus 
Lapi-acanthus  . 
Tristychius  arcuatus  . 
Cladacanthus  paradoxus 
Cricacanthus  Jonesii  . 
Orodus  cinclus 
Orthacanthus  cylindricus 
Pleuracanlhus 
Helodus 
Chomatodus 
Cochliodus  . 

Psammodus    .       .  . 

Pacilodus  . 

Pleurodus 

Ctenoptychius 

Ctenodus 

Petalodus  . 

Cladodus 

Diplodus  . 

Ganoides. 
Acanthodcs  sulcatus  . 
Amblypterus  . 
Palceoniscus  . 
Eurynotus 


Sauroides. 
Megalichlhys 
Diplopterus 
Pygopterus  . 
Acrolepis  acutirostris 
Orognathus  conideus 
Graptolepis  ornatus  . 
Pelodus  capitatus 
Calacanthus  . 
Holoptycldus 
Holopygus  Bennevi  . 
Ecronemus  lobatus 
Phylohpis  tenuissimus 


COAL  PLANTS.  That  coal  is  the  result  of  the  mineralisation  of 
vegetable  remains  is  abundantly  proved,  both  by  the  numerous 
impressions  of  plants  found  in  connection  with  it,  and  by  the  traces 
of  organisation  which  are  still  discoverable  in  it. 

In  general  the  impressions  of  plants  occur  chiefly  in  the  shale  of 
the  coal-measures,  that  is,  in  the  mud  which  separates  the  seams  of 
coal,  or  in  the  sandstone  or  ironstone  associated  with  the  coal  forma- 
tion ;  and  as  such  impressions  are  much  more  distinct  than  any  that 
occur  in  the  coal  itself,  it  is  chiefly  from  them  that  our  ideas  of  the 
vegetation  from  which  coal  has  been  produced  have  been  derived. 
They  are  often  present  in  inconceivable  beauty  and  abundance,  as 
may  be  imagined  from  Dr.  Buckland's  graphic  account  of  those  in 
the  coal-mines  of  Bohemia.  In  his  '  Bridgewater  Treatise,'  he  says : — 
The  finest  example  I  have  ever  witnessed  is  that  of  the  coal-mines 
of  Bohemia  just  mentioned.  The  most  elaborate  imitations  of  living 
foliage  upon  the  painted  ceilings  of  Italian  palaces  bear  no  comparison 
with  the  beauteous  profusion  of  extinct  vegetable  forms  with  which 
the  galleries  of  these  instructive  coal  mines  are  overhung.  The  roof 
is  covered  as  with  a  canopy  of  gorgeous  tapestry,  enriched  with 
festoons  of  most  graceful  foliage,  flung  in  wild  irregular  profusion 
over  every  portion  of  its  surface.  The  effect  is  heightened  by  the 
contrast  of  the  coal-black  colour  of  these  vegetables  with  the  light 
ground-work  of  the  rock  to  which  they  are  attached.  The  spectator 
feels  himself  transported,  as  if  by  enchantment,  into  the  forests  of 
another  world;  he  beholds  trees  of  forms  and  characters  now 
unknown  upon  the  surface  of  the  earth,  presented  to  his  senses 
almost  in  the  beauty  and  vigour  of  their  primeval  life ;  their  scaly 
stems  and  bending  branches,  with  their  delicate  apparatus  of  foliage, 
are  all  spread  forth  before  him,  little  impaired  by  the  lapse  of 
countless  ages,  and  bearing  faithful  records  of  extinct  systems  of 
vegetation,  which  began  and  terminated  in  times  of  which  these 
relics  are  the  infallible  historians." 

Such  remains  consist  chiefly  of  impressions  of  leaves  separated 
from  their  branches,  and  of  casts  of  trunks  more  or  less  in  a  broken 
state ;  and  with  them  occur  now  and  then  pieces  of  wood  or  remains 
of  trees  in  which  the  vegetable  texture  is  to  some  extent  preserved. 
Of  the  leaves  the  greater  part  is  more  or  less  mutilated ;  those  of 
ferns,  which  are  extremely  numerous,  have  lost  their  fructification  iu 
the  majority  of  instances ;  and  it  frequently  happens  that  the 
leaflets  of  compound  leaves  have  been  disarticulated  either  wholly 
or  partially.  Stems  or  trunks  are  in  all  cases  in  a  state  which  must 
be  supposed  to  result  from  decay  previously  to  their  conversion  into 
coal ;  destitute  of  bark,  or  with  the  principal  part  of  that  envelope 
gone,  and  often  pressed  quite  flat,  so  that  all  trace  of  their  original 
convexity  is  destroyed.  Where  ripe  fruits  are  met  with,  they  are  not 
in  clusters  as  they  probably  were  when  alive,  but  separated  into 
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single  individuals.  Of  flowers  there  is  no  trace  that  can  be  satis- 
factorily identified  ;  for  Antholitkes  Pitcairnice,  the  most  perfect  that 
has  yet  been  discovered,  is  altogether  of  a  doubtful  nature. 

It  will  at  once  be  seen  that  the  investigation  of  plants  in  such  a 
condition  is  very  much  more  difficult  than  that  which  is  presented  by 
a  recent  Flora.  The  nature  of  the  inquiries,  and  the  difficulties 
presented  to  an  investigator  of  the  plants  of  the  coal  formation,  have 
been  well  described  by  Dr.  Joseph  D.  Hooker,  in  a  paper  'On  the 
Vegetation  of  the  Carboniferous  Period  as  compared  with  that  of  the 
Present  Day,'  in  the  second  volume  of  the  '  Memoirs  of  the 
Geological  Survey  of  Great  Britain.'  His  remarks  are  arranged  under 
four  heads — the  nature  of  the  plants,  their  geographical  distribution, 
relation  to  the  soil,  and  the  reciprocal  influence  of  the  whole  mass  of 
the  vegetation  on  the  surface  it  covers  : — 

"  1.  Of  the  mutual  affinities  of  the  groups  under  which  the 
majority  of  the  genera  of  coal-plants  arrange  themselves  little  more 
can  be  said  but  that  the  ferns  occupy  the.lower  end  of  the  series  and 
the  Coniferw  possibly  the  highest ;  but  this  depends  upon  the  view 
taken  of  the  affinities  of  Sigillaria',  the  most  important  group. 
These  are  classed  by  some  observers  amongst  Ferns,  by  others  with 
Coniferce,  another  considers  them  as  linking  these  two  widely  different 
families,  whilst  a  fourth  ranks  them  much  higher  than  either.  The 
affinities  of  another  group,  Catamites,  are  entirely  unascertained. 
Of  the  whole  amount  of  species  in  each  no  conjecture  can  be  formed, 
or  any  but  a  very  rough  one,  of  the  number  into  which  those  with 
which  we  are  familiar  as  of  common  occurrence  should  be  divided. 
The  Ferns  far  outnumber  probably  all  the  others ;  but  this  again 
materially  depends  on  the  value  according  to  the  markings  of 
Sigillaria,  as  means  of  dividing  that  genus;  for  if  the  slight 
differences  hitherto  employed  be  insisted  upon,  the  number  of  the 
so-called  species  may  be  unlimitedly  increased. 

"2.  With  regard  to  the  geographical  distribution  of  the  species,  &c, 
it  appears  that  a  uniformity  once  existed  in  the  vegetation  through- 
out the  extra-tropical  countries  of  the  Northern  Hemisphere,  to 
which  there  is  now  no  parallel ;  and  this  was  so  whether  we  consider 
the  coal-plants  as  representing  all  the  flora  of  the"  period,  or  a  part 
only,  consisting  of  some  widely-distributed  forms  that  characterised 
certain  local  conditions.  Nor  is  this  uniformity  less  conspicuous  in 
what  may  be  called  the  vertical  distribution ;  the  fossils  in  the 
lowest  coal-beds  of  one  field  very  frequently  pervading  all  the 
succeeding  beds,  though  so  many  as  thirty  may  be  interposed 
between  the  highest  and  the  lowest. 

"  3.  Of  the  relations  between  the  soil  and  the  plants  nourished  by  it, 
little  more  is  recognisable  than  that  the  Sigillaricc  have  been  particu- 
larly abundant  on  the  under  clay,  which,  judging  from  the  absence  of 
any  other  fossils  but  Sigillarice  roots  (Stigmaria),  seems  to  have  been 
either  in  itself  unfriendly  to  vegetation,  or  so  placed  (perhaps  from 
being  submerged)  as  to  be  incapable  of  supporting  any  other.  The 
latter  is  the  most  probable,  because  both  Sigillaria  and  their 
Stigmaria  roots  occur  in  other  soils,  besides  under  clay,  and  are  there 
accompanied  by  Catamites,  Ferns,  &c.  The  Coniferoz  again  are  chiefly 
found  in  the  sandstones,  and  their  remains  being  exceedingly  rare  in 
the  clays,  shales,  or  ironstones,  it  may  be  concluded  that  they  never 
were  associated  with  the  Sigillaria;  and  other  plants  which  abound 
in  the  coal-seams,  but  that  they  flourished  in  the  neighbourhood,  and 
were  at  times  transported  to  these  localities.  The  quantity  of 
moisture  to  which  these  plants  were  subjected  must  remain  a 
question  so  long  as  some  authors  insist  upon  the  Sigillaria:  being 
allied  to  plants  now  characteristic  of  deserts,  and  others  to  such  as 
are  the  inhabitants  of  moist  and  insular  climates.  The  singular 
succulent  texture  and  extraordinary  size  of  both  the  vascular  and 
cellular  tissues  of  many,  possibly  indicate  a  great  amount  of  humidity. 
The  question  of  light  and  heat  involves  a  yet  more  important 
question,  some  of  the  coal-plants  of  the  arctic  regions  being  considered 
identical  with  those  of  Britain.  How  these  can  have  existed  in  that 
latitude  under  the  now  prevailing  distribution  of  light  and  heat  has 
not  been  hitherto  explained  ;  they  are  too  bulky  for  comparison  with 
any  vegetables  inhabiting  those  regions  at  the  present  time,  and  of 
too  lax  a  tissue  to  admit  of  a  prolonged  withdrawal  of  the  stimulus 
of  light,  or  of  their  being  subjected  to  continued  frosts. 

"4.  The  consequence  of  the  existence  of  the  coal-plants  has  been 
the  formation  of  coal;  but  how  this  operation  was  conducted  is  a 
question  yet  unsolved.  The  under-clay  or  soil  upon  which  the  coal 
rests,  and  upon  which  some  of  the  plants  grew,  seems  in  general  to 
have  suffered  little  change  thereby,  further  than  what  was  effected  by 
the  intrusion  of  a  vast  number  of  roots  throughout  the  mass.  The 
shales  on  the  other  hand  are  composed  of  inorganic  matter,  materially 
altered  by  the  presence  of  the  vegetable  matter  they  contain.  The 
iron-clays  again  present  a  third  modification  of  this  mixture  of 
organic  and  inorganic  -matter,  often  occurring  in  the  form  of  nodules. 
These  nodules  seem  to  be  the  result  of  a  peculiar  action  of  vegetable 
matter  upon  water,  charged  with  soil  and  a  salt  of  iron ;  the  iron- 
stone nodules  of  existing  peat-bogs  appearing  altogether  analogous 
to  those  of  the  carboniferous  period,  whether  in  form  or  in  chemical 
constituents.  Here  then  the  botanist  recognises  in  one  coal- 
seam  a  vegetable  detritus  under  three  distinct  phases,  and  which 
has  been  acted  upon  in  each  by  very  different  causes.  In  the  under- 
clay  there  are  roots  only  j  these  permeate  its  mass  as  those  of  the 


water-lily  and  other  aquatic  plants  do  the  silt  at  the  bottom  of  still 
waters. 

"The  coal  is  the  detritus  either  of  those  plants  whose  roots  arc 
preserved  in  the  under-clay,  or  of  those  together  with  others  which 
may  have  grown  amongst  them  or  at  a  distance,  and  have  been  after- 
wards drifted  to  the  same  position.  Above  the  coal  is  the  third  soil, 
bearing  evidence  of  the  action  of  a  vigorous  vegetation  ;  this  is  the 
shale,  which  has  all  the  appearance  of  a  quiet  deposit  from  water 
charged  with  mineral  matters,  and  into  which  broken  pieces  of  plants 
have  fallen.  Here  there  is  so  clear  a  divisional  line  between  the  coal 
and  shale  that  it  is  still  a  disputed  point  whether  the  plants  con- 
tained in  the  latter  actually  grew  upon  the  former,  or  were  drifted  to 
that  position  in  the  fluid  which  deposited  the  mineral  matter.  Amongst 
the  shales  are  also  interspersed  in  many  cases  innumerable  stumps  of 
Sigillaria',  similar  to  those  whose  roots  occur  in  the  under-clay,  and 
which  are  themselves  found  attached  to  those  roots  in  soils  similar  to 
the  under-clays,  but  unconnected  with  any  seam  of  coal.  These 
stumps  are  almost  universally  erect,  are  uniformly  scattered  over  the 
seams,  and  otherwise  appear  to  have  decidedly  grown  on  the  surface 
of  the  coal ;  the  shales  likewise  seem  deposited  between  these  stumps. 
The  rarity  of  Sigillaria:  roots  (Stigmaria)  in  this  position  is  probably 
due  to  their  being  incorporated  with  the  coal  itself,  though  they 
sometimes  occur  above  that  mineral  and  between  the  layers  of  shale. 
The  seams  of  ironstone  (or  black  band)  are  the  last  modifications  of 
soil  by  vegetable  matter  to  which  allusion  has  been  made.  When 
these  are  uniform  beds  or  layers,  they  may  be  supposed  to  be  the 
deposit  from  water  charged  with  iron  and  soil  which  has  percolated 
through  the  peat,  and  in  so  doing  absorbed  a  great  deal  of  vegetable 
matter.  The  layers  of  nodular  ironstone  are  simple  modifications  of 
these,  and  may  be  caused  by  the  sedimentary  particles  contained  in 
the  fluid,  which  instead  of  being  deposited  in  a  uniform  stratum,  are 
aggregated  round  bits  of  vegetable  matter  (as  fern  leaves,  stems,  or 
cones)  which  served  as  nuclei. 

"  Now,  though  each  of  these  points  admits  of  some  explanation 
when  taken  separately,  and  some  illustration  from  the  action  of  an 
existing  vegetation  on  the  soil,  &c,  it  is  very  difficult  to  understand 
their  combined  operation  over  so  enormous  a  surface — for  instance, 
as  one  of  the  American  coal-fields — and  even  more  to  account  for 
their  regular  recurrence  according  to  some  fixed  law  in  every  succes- 
sive coal-seam  throughout  the  whole  carboniferous  formation." 

Coal-plants  may  be  divided  for  practical  purposes  into  three  classes : 
1,  those  of  which  only  wood  still  containing  organic  structure  has 
been  found ;  2,  those  which  have  an  obvious  analogy  with  recent 
plants ;  3,  those  with  which  no  existing  analogy  has  been  traced. 

1.  Coal-Plants  of  which  Wood  only  containing  Organic  Structure 

has  been  found. 

The  existence  of  wood  in  the  coal  formation  with  its  texture  still 
preserved,  is  a  discovery  of  very  modern  date.  Mr.  Nicol,  of  Edin- 
burgh, claims  the  credit  of  having  first  invented  the  art  of  preparing 
fossil  wood  so  as  to  show  its  structure  microscopically ;  Mr.  Witham 
has  investigated  the  subject  extensively,  and  he  has  been  followed  by 
Messrs.  Lindley,  Hutton,  and  others.  The  result  of  these  inquiries 
has  been,  that  wood  still  preserving  its  texture  exists  in  a  mineral 
state  extensively  throughout  the  coal-mines  of  the  north  of  England ; 
that  it  in  most  cases  has  a  structure  analogous  to,  although  not 
identical  with,  that  of  recent  coniferous  wood ;  and  that  in  those 
cases  in  which  its  structure  is  not  coniferous  it  is  unlike  that  of  any 
existing  trees. 

Coniferous  wood  is  known  amongst  other  things  by  the  presence  of 
small  discs  upon  the  sides  of  its  woody  tubes ;  differences  in  the 
arrangements  of  these  discs  have  given  rise  to  the  formation  of  the 
genera  Pcuce  and  Piniles,  to  one  or  other  of  which  all  the  coniferous 
coal-wood  seems  referable.  Mr.  Nicol  believes  that  it  may  all  be 
referred  to  either  the  existing  genera  Pinus  or  Araucaria.  Specimens 
of  this  kind  of  wood  occur  sometimes  of  considerable  size.  A  trunk 
of  Pinitcs  Brandlingi  has  been  found  72  feet  long,  and  another  of 
Pinites  Withami  36  feet  long. 

The  wood  to  which  Mr.  Witham's  genus  Anabathra  apparently 
belongs  is  known  by  its  longitudinal  section  representing  tubes 
marked  by  parallel  transverse  lines  resembling  the  steps  of  a  ladder. 
This  is  very  uncommon,  and  is  stated  by  Messrs.  Lindley  and  Hutton 
to  belong  to  the  genus  Stigmaria,  mentioned  hereafter. 

Specimens  in  ironstone  also  have  occurred  of  the  wood  of  the 
genus  Lepidodendron.  It  consists  principally  of  loose  cellular  tissue, 
having  near  the  centre  a  zone  of  spiral  vessels,  connected  with  the 
bases  of  the  leaves  by  arcs  of  spiral  vessels,  and  having  rudiments  of 
wood  on  the  outside  of  the  zone. 

2.  Coal-Plants  which  have  an  obvious  Analogy  with  Recent  Plants. 
Coniferous   plants    have  but   few   remains,    except  wood,  by 

which  they  can  be  recognised.  A  cone  of  Pinus  anthracina  has  been 
met  with,  and  there  is  reason  to  believe  that  certain  stems  called 
Bothrodendron,  having  numerous  minute  dots  upon  their  surface,  and 
deep  circular  oblique  concavities  4  or  5  inches  across,  at  intervals  of 
10  or  11  inches,  are  also  remains  of  trees  of  this  description.  It  is 
probable  moreover  that  some  of  the  fossils  referred  to  the  genua 
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Lepidodcndron  are  really  coniferous  plants,  especially  L.  longifolium  ; 
but  upon  this  point  nothing  certain  is  known. 

It  was  at  one  time  supposed  that  the  remains  of  palms  had  been 
found  :  the  evidence,  however,  upon  which  this  supposition  rests  is 
considered  by  M.  Brongniart  and  Dr.  Hooker  as  insufficient.  The  only 
portions  of  plants  supposed  to  be  palms  that  have  been  found,  are  the 
remains  of  fruits.  These  remains  are  generally  oblong  3-sided  or 
6-sided  bodies,  not  more  than  an  inch  long.  They  have  been  named 
Trigonocarpum  Noggerathi. 


Trigonocarpum  Noggerathi. 
Lycopodiaceous  plants,  or  what  are  considered  analogous  to  them, 
form  a  very  large  proportion  of  the  vegetable  remains  of  the  north  of 
England  coal-field.  They  are  represented  by  impressions  closely 
covered  either  with  lozenge-shaped  spaces  disposed  in  a  spiral  manner, 
or  by  small  scale-like  leaves,  which  are  supposed  to  have  produced 
those  spaces  by  falling  off.  When  they  branch  they  have  often  been 
observed  to  do  so  in  a  forked  or  dichotomous  manner.  Sometimes 
they  are  minute,  and  no  larger  than  existing  Lycopodia,  but  they  are 
occasionally  found  of  considerable  size,  some  having  been  seen  which, 
although  mere  fragments,  were  between  40  and  50  feet  long,  and  more 
than  4  feet  in  diameter.  An  idea  of  their  appearance  will  be  gained 
from  the  accompanying  figure  of  Lepidodendron  Sternbergii. 


Lepidodcndron  Sternbergii. 

Associated  with  them  are  narrow  sharp-pointed  leaves  resembling 
scales,  which  no  doubt  belonged  to  them,  but  which  are  distinguished 
by  the  name  of  Lcpidophyllum.  In  the  same  formations  are  found 
cones  of  different  sizes,  consisting  of  small  sharp-pointed  lax  scales,  in 
the  axils  of  which  were  seeds  ;  these  have  been  supposed  to  be  the 
fructification  of  Lepidodendron  ;  but  as  there  is  no  actual  certainty  of 
the  fact,  they  bear  the  name  of  Lcpidostrobi.  The  above  figure  repre- 
sents Lepidostrobus  variabilis.  [Lepidosthobus.] 

Lepidodendra  are  usually  quoted  as  an  instance  of  ancient  species 
belonging  to  the  same  genus  as  modern  plants  of  very  humble  stature 
(for  existing  Lycopodia,  although  they  acquire  sometimes  the  length 
or  height  of  three  or  four  feet,  are  always  more  like  mosses  than  trees), 
having  arrived  at  gigantic  dimensions  in  the  remote  ages  when  coal 
was  deposited.  This  is  the  opinion  of  M.  Adolphe  Brongniart  and 
Dr.  Joseph  Hooker,  who  have  both  studied  this  subject  carefully. 
Dr.  Lindley  has  however  expressed  the  opinion  that  the  Lepidodendra 
are  allied  to  the  Conifera;.  He  argues,  in  the  first  place,  that  there  is 
no  certainty  whatever  that  the  most  gigantic  Lepidodendra  were  not 
fir-trees,  analogous  to  Araucaria  ;  a  conjecture  which  is  rendered  the 
more  probable  by  Mr.  Nicol's  discovery  that  some  of  the  specimens  of 
fossil  coniferous  wood  are  nearly  identical  with  the  wood  of  that 
genus.  Now,  the  Norfolk  Island  Pine,  which  is  a  species  of  Arau- 
caria, is  one  of  the  largest  of  known  trees.  In  the  second  place,  it  is 
asserted  that  Lepidodendron  Harcourtii  is  not  a  Lycopodiaceous  plant 
at  all,  but  an  extinct  genus,  intermediate  in  organisation  between 
Conifera:  and  Lycopodiaccv,  connecting  Gymnosperma  and  Acrogens 
more  directly  and  satisfactorily  than  any  known  plant.    Dr.  Lindley 


admits  that  with  regard  to  the  small  species  of  Lepidodendron,  it  is 
more  probable  that  they  belonged  to  the  genus  Lycopodium;  but 
there  is  nothing  remarkable  in  their  stature. 

Ferns  are  the  most  abundant  of  all  plants  in  the  shale  of  the  coal, 
almost  every  yard  of  it  being  more  or  less  marked  by  their  impressions, 
and  very  often  containing  them  in  great  multitudes.  It  has  been 
estimated  that  of  the  vegetable  remains  belonging  to  the  Coal  Flora, 
one-half  at  least  of  the  species  are  ferns.  They  are  in  most  cases  desti- 
tute of  fructification,  so  that  they  cannot  be  arranged  according  to 
the  system  in  use  for  recent  species;  and  consequently  M.  Adolphe 
Brongniart,  the  great  writer  upon  these  subjects,  has  divided  them 
into  genera  characterised  chiefly  by  the  way  in  which  the  veins  are 
disposed.  The  number  of  ferns  renders  it  convenient  that  some  such 
classification  should  be  formed,  and  M.  Brongniart's  plan  has  been 
adopted  by  all  other  writers.  It  is  no  part  of  our  object  to  go  into 
such  details  in  this  place,  but  it  will  be  useful  to  many  of  our  readers 
to  know  what  the  differences  are  between  some  of  the  most  commol 
of  these  fossil  genera.    Such  are  the  following  : — 

Pecopteris  consists  of  species  whose  leaves  are  once,  twice,  or  thrice 
pinnated,  with  the  leaflets  either  adhering  by  the  whole  breadth  of 
their  base,  or  by  the  centre  only.  The  midrib  runs  quite  through  to 
the  point,  and  the  veins  are  planted  upon  it  somewhat  perpendicularly. 


Pecopteris  lonchitica,  a  little  magnified. 

Neuroptcris  has  leaves  divided  like  those  of  Pecopteris,  but  the  mid- 
rib does  not  reach  the  apex  of  the  leaflets  ;  on  the  contrary,  it  divides 
off  right  and  left  into  veins,  and  gradually  disappears. 


Newopterii  gigantea. 
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Odontopteris  has  leaves  like  the  last,  hut  its  leaflets  adhere  to  the 
stalk  by  their  whole  base  ;  there  is  no  midrib  ;  and  the  veins  spring  , 
side  by  side  at  once  from  the  base  of  the  leaflet,  passing  onwards 
towards  the  point 


Odontoptosis  Srardii. 

Sphenopteris  has  twice  or  thrice  pinnatifid  leaves ;  the  leaflets  are 
narrowest  at  the  base,  and  the  veins  generally  arranged  as  if  they 
radiated  from  the  base ;  the  leaflets  are  more  frequently  wedge-shaped 
than  any  other  figure. 


Sphenopteris  artemisi&folia,  magnified. 

Lonchopteris  has  the  leaves  several  times  pinnatifid,  and  the  leaflets 
more  or  less  united  to  one  another  at  the  base ;  there  is  a  distinct 
midrib,  and  the  veins  are  reticnlaiad. 


Lonchopteris  Bricii. 

Cyclopttris  has  the  leaves  simple,  and  either  altogether  undivided 
or  only  lobed  at  the  margin  ;  they  are  more  or  less  orbicular,  and  are 
filled  with  veins  radiating  from  the  base  ;  there  is  no  midrib.  Speci- 
mens of  this  genus  are  common  in  ironstone  nodules. 
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Cyclopteris  orbicularis. 

Schizopteris  is  like  the  last,  except  that  the  leaf  is  deeply  divided 
into  numerous  unequal  segments,  which  are  usually  lobed  and  taper- 
pointed. 

Under  the  name  of  Caulopteris  are  comprehended  all  the  kinds  of 
stems  of  tree-ferns.  They  are  found  in  the  form  of  short,  round,  or 
compressed  truncheons,  marked  externally  by  oblong  scars  of  consi- 
derable size,  much  wider  than  the  spaces  that  separate  them,  and 
having  their  surface  irregularly  interrupted  by  projecting  points. 
Such  appearances  are  owing  to  the  manner  in  which  the  woody  parts 
of  the  leaf  when  fresh  were  connected  with  the  stem.  The  fragments 
to  which  this  name  is  given  no  doubt  belong  to  leaves  bearing  other 
names ;  but  as  the  stems  and  leaves  are  never  found  united,  it  is 
impossible  to  identify  them.  Remains  of  tree-fern  stems  are  of  such 
rare  occurrence  that  up  to  the  present  time  not  more  than  two  or 
three  specimens  have  been  found  in  the  rich  coal-fields  of  Great 
Britain. 

Dr.  Joseph  Hooker  observes,  with  regard  to  the  species  of  fossil 
ferns,  that  the  characters  on  which  many  of  them  have  been 
founded  are  quite  insufficient  to  prove  them  distinct.  He  shows  that 
amongst  recent  ferns  the  presence  of  the  fructification  is  alone  suffi- 
cient to  show  the  identity  of  forms  that,  according  to  the  method 
of  procedure  amongst  fossil  ferns,  would  be  widely  distinct. 

3.  Coal  Plants  with  which  no  existing  Analogy  has  been  satisfactorily 
traced. 

Catamites  are  fossils  found  in  short,  jointed,  cylindrical,  or  com- 
pressed fragments,  with  channels  furrowed  in  their  sides,  and  some- 
times partially  surrounded  by  a  bituminous  coating,  the  remains  of  a 
cortical  integument. 


They  were  originally  hollow,  but  the  cavity  is  usually  filled  up  with 
the  substance  into  which  they  themselves  are  converted.  They  were 
separable  at  their  articulations,  and,  when  broken  across  at  that  part, 
show  a  number  of  striae  originating  in  the  furrows  of  the  sides,  and 
turning  inwards  towards  the  centre  of  the  stem,  which  however  they 
do  not  reach.  It  is  not  known  whether  this  structure  was  connected 
with  an  imperfect  diaphragm  stretched  across  the  hollow  of  the 
stem  at  each  joint,  or  whether  it  merely  represents  the  ends  of  woody 
plates  of  which  the  solid  part  of  the  stem  was  composed.  Their 
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extremities  have  been  discovered  either  to  taper  gradually  to  a  point, 
or  to  end  abruptly,  the  intervals  becoming  shorter  and  smaller.  The 
latter  are  believed  to  have  been  the  root-ends  of  these  plants,  the  others 
the  extremity  of  their  branches.  Various  speculations  upon  the 
nature  of  these  plants  are  to  be  found  in  M.  Adolphe  Brongniart's 
works,  and  in  Lindley  and  Hutton's  '  Fossil  Flora.'  The  former 
botanist  concludes  that  they  were  plants  allied  to  Equisetum,  only  of 
a  more  gigantio  stature.  Later  botanists,  on  the  contrary,  adduce 
what  they  consider  ample  evidence  to  show  the  supposition  that  Cala- 
mity were  analogous  to  Equiseta  to  be  unfounded  ;  and  that  they 
more  probably  were  a  race  of  plants  which  have  now  become  extinct. 
It  ia  particularly  urged  that  the  px-esence  of  bark  in  Calamines,  the 
existence  of  which  M.  Adolphe  Brongniart  admits,  is  quite  conclusive 
against  these  plants  being  related  to  the  Equisetacece.  Dr.  Hooker 
also  points  out  the  absence  of  siliceous  matter  in  the  Catamites,  a  sub- 
stance always  found  to  be  present  in  recent  Equisetacece. 

Stigmaria  is  one  of  the  most  common  vegetable  forms  in  the  coal 
formation  ;  not  a  mine  is  opened,  nor  a  heap  of  shale  thrown  out,  but 
there  occur  fragments  of  an  irregularly-compressed  roundish  form, 
apparently  portions  of  a  stem,  marked  externally  with  small  cavities 
in  the  centre  of  slight  tubercles  arranged  irregularly,  but  somewhat 
in  a  quincuncial  manner.  The  axis  of  these  fragments  is  often  hollow, 
or  different  in  texture  from  the  surrounding  part.  From  the  tubercles 
arise  long  ribbon-shaped  bodies,  said  to  have  been  traced  to  the  length 
of  twenty  feet.  Although  for  a  long  time  regarded  as  an  independent 
plant,  there  is  now  no  longer  any  doubt  that  Stigmaria  is  the  root  of 
Sigillaria.  In  various  places  specimens  of  Sigillaria  have  been  found 
standing  upright  in  situ,  with  the  Stigmaria  proceeding  from  it  as 
roots. 


Stigmaria  Jicoides. 

Sigillaria  comprehends  all  those  columnar  gigantic  sterna  which 
occur  commonly  in  the  sandstone  of  the  coal  in  an  erect  or  nearly 
erect  position,  but  which  are  prostrate  and  crushed  flat  in  the  coal- 
shale,  and  which  are  marked  by  flutings  with  a  single  row  of  small 
scars  between  them.  In  diameter  they  vary  from  6  to  36  inches,  and 
they  must  have  sometimes  been  full  40  or  50  feet  high. 

It  is  believed,  from  the  very  compressed  state  of  many  specimens, 
that  these  planta  must  have  been  of  a  soft  nature,  and,  from  the  gene- 
ral absence  of  scars  of  large  size,  that  they  must  have  been  very  little 
branched. 

Of  the  foliage  of  Sigillaria  little  or  nothing  is  known.  The  scars, 
especially  in  the  larger  species,  are  much  too  broad  to  be  regarded  as 
the  point  of  attachment  of  leaves  such  as  may  be  supposed  to  have 
been  the  case  in  Lepidodendron.  The  great  mass  of  the  stems  of  Sigil- 
laria seems  to  have  been  of  a  soft  and  succulent  character,  but  the 
remains  of  a  central  column  of  a  denser  texture  are  sufficiently 
obvious  in  many  of  the  upright  stems.  These  have  been  called  Endo- 
genites.  "  That  this  slender  column,"  says  Dr.  Hooker,  "represented 
all  the  vascular  tissue  of  this  plant,  I  cannot  doubt  from  examination  of 
Stigmaria,  whose  vascular  column  often  assumes  the  same  appearance." 

The  affinities  of  these  plants  have  been  variously  estimated.  Artis, 
Lindley,  Hutton,  and  Corda,  have  referred  them  to  Euphorhiacece ; 
Schlotheim  to  Palms  ;  Von  Martius  to  Cactaceoe  ;  Sternberg  to  Ferns  ; 
Brongniart  to  Cycadacea-.  Dr.  Hooker,  regarding  Sigillaria  elegans  as 
their  type,  places  them  not  far  from  Lycopodiacea,  and  near  to  Lepi- 
dodendron. "Th  t  it  was,"  he  says,  "of  much  completer  structure 
and  higher  organisation  than  either,  is  incontestable ;  but  the  indica- 


tions of  a  relationship  with  any  individual  group  higher  in  the  series, 
or  with  Cycadece  in  particular,  appear  to  me  far  too  feeble  to  justify 
our  considering  it  as  tending  to  unite  these  two  natural  orders."  It 
is  a  plant  which  must  be  considered  as  belonging  to  the  great  family 
of  Ferns,  displaying  a  relationship,  though  only  of  analogy,  to  Cyca- 
dex  in  one  point  and  to  Euphorbiaceaf  and  Cactaceo?  in  others." 


Sigillaria  reniformis. 

Astcrophyllites  are  very  common  plants,  with  narrow  pointed  whorled 
leaves,  which  vary  in  figure  and  in  size,  but  which,  together  with  the 
slenderness  of  the  stem  to  which  they  belong,  give  the  plants  much 
the  appearance  of  the  modern  genus  Galium.  They  present  however 
no  further  affinity  to  Exogenous  Plants  than  this  analogy  of  form. 

Sphenopkyllum,  with  many  of  the  characters  of  the  last  genus,  has 
broad  wedge-shaped  leaves,  the  veins  of  which  are  forked.  That  cir- 
cumstance has  led  to  the  notion  that  it  was  related  to  Ferns,  especially 
to  the  genus  Marsilea. 


Sphenophyllum  Schlotheimii.    Asteropht/llites  fuliostis. 

Such  are  the  more  common  of  the  plants  whose  remains  are  traced 
in  the  coal-measures.  One  of  the  first  things  which  strikes  us  in  cast- 
ing the  eye  on  the  list  is  the  little  variety  of  form  apparent  in  the  old 
flora.  Instead  of  the  infinite  diversity  of  plants  which  are  contained 
in  a  modern  forest,  nothing  here  presents  itself  except  fir-trees,  ferns, 
and  a  small  number  of  species  whose  nature  is  unknown.  Not  a  trace 
is  found  of  grasses,  or  the  numerous  herbs  and  shrubs  that  are  now 
met  with  in  all  regions  clothed  with  vegetation ;  and  of  the  vast  class 
of  Exogens  not  one  authentic  instance  occurs.  Ferns,  too,  would 
seem  to  have  constituted  in  themselves  one-half  of  the  entire  Flora, 
and  yet  it  is  only  in  a  few  rare  cases  that  they  have  been  met  with  in 
a  state  of  fructification.  These  circumstances  have  led  to  the  hasty- 
inference  that  in  the  beginning  nature  was  in  reality  but  little  diversi- 
fied ;  that  a  few  forms  of  organisation  of  the  lower  kind  only  were  all 
that  clothed  the  face  of  the  earth  ;  and  that  it  was  only  in  after-ages 
that  nature  assumed  her  many-coloured  ever-varying  robe.  And  yet 
it  has  been  at  the  same  time  admitted  that  in  those  early  days  vegeta- 
tion was  more  luxuriant  and  vigorous  than  at  the  present  hour.  It 
is  not  a  little  singular  that  the  true  explanation  of  this  circumstance 
should  not  have  been  hit  upon  without  any  direct  experiment  having 
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been  instituted  for  the  purpose  of  demonstrating  how  it  is  really  to 
be  explained  ;  for,  considering  that  all  geologists  are  of  accord  in  the 
opinion  that  the  plants  which  formed  coal  were  for  a  period  of  some 
duration  floating  in  water,  a  partial  destruction  of  them  might  easily 
have  been  supposed  to  be  the  result.  Professor  Lindley  has  proved 
that  plants  are  capable  of  enduring  suspension  in  water  in  very  differ- 
ent degrees,  some  resisting  a  long  suspension  almost  without  change, 
others  rapidly  decomposing  and  disappearing.  One  hundred  and 
seventy -seven  plants  were  thrown  into  a  vessel  containing  fresh  water ; 
among  them  were  species  belonging  to  the  natural  orders  of  which 
the  flora  of  the  coal-measures  consists,  and  also  to  the  common 
orders,  which,  from  their  general  dispersion  over  the  globe  at  the 
present  day,  it  might  have  been  expected  should  be  found  there.  In 
two  years  one  hundred  and  twenty-one  species  had  entirely  disap- 
peared ;  and  of  the  fifty-six  which  still  remained,  the  most  perfect 
specimens  were  those  of  Coniferous  Plants,  Palms,  Lycopodiacea,  and 
the  like  ;  thus  showing  in  the  clearest  manner  that  the  meagre  cha- 
racter of  the  Coal  Flora  may  be  owing  to  the  different  capabilities  of 
different  plants  of  resisting  destruction  in  water.  The  same  experi- 
ment accounts  for  the  want  of  fructification  in  fossil  ferns  ;  for  it 
showed  that  one  of  the  consequences  of  long  immersion  in  water  is 
a  destruction  of  the  fructification  of  those  plants. 

A  much  more  important  fact  is  the  presence  of  certain  tropical 
forms  of  vegetation,  such  as  tree-ferns,  in  the  coal ;  and  the  quasi- 
tropical  character  of  other  species,  as  Araucaria-like  Coniferce.  This 
is  the  more  startling  when  connected  with  another  fact,  that  the  coal- 
measures  of  Newcastle  are  of  the  same  age  as  those  of  Newfoundland, 
and  even  of  Melville  Island,  in  75°  N.  lat. 

From  this  it  has  been  inferred  that  the  northern  parts  of  the  world 
enjoyed  in  remote  ages  a  climate  where  frost  and  snow,  and  the  incle- 
ment seasons  of  arctic  regions  were  unknown  ;  that  they  were  at  least 
as  hot  as  equinoctial  countries  now  are ;  and  that  the  inhospitable 
hyperborean  plains  of  Melville  Island  at  one  time  displayed  the  noble 
scene  of  a  luxuriant  and  stately  vegetation.  Palms,  it  has  been  said, 
were  there,  and  they  are  the  especial  and  princely  denizens  of  the 
tropics ;  tree-ferns  occur,  and  they  now  only  exist  in  the  primeval 
forests  of  the  torrid  zone,  haunting  their  deepest  recesses,  breathing 
a  damp  and  equable  atmosphere,  and  living,  like  vegetable  eremites, 
without  even  a  parasite  to  fix  itself  upon  their  trunks  and  keep  them 
company.  Stigmarice,  Sigillarice,  and  even  Catamites  have  been 
enlisted  in  the  cause  of  this  theory,  notwithstanding  that  no  one  can 
say  what  they  may  have  been.  And  in  confirmation  of  all  this,  the 
preponderance  of  ferns  has  been  appealed  to  as  having  it3  parallel 
nowhere  except  in  the  hottest  and  dampest  islands  of  Polynesia. 

In  opposition  to  this  view  it  has  been  asserted  that  the  presence  of 
these  tropical  forms  of  vegetation  in  northern  latitudes  is  no  proof  of 
what  the  climate  in  which  they  were  deposited  formerly  was,  because 
they  may  have  been  drifted  to  their  present  situations  by  currents. 
The  perfect  state  'of  many  of  the  remains  offers  however  great  diffi- 
culties in  the  way  of  this  supposition  ;  for  although  they  are  very 
much  broken,  yet  the  angies  of  most  fossil  plants  are  by  no  means 
water-worn,  and  in  Sigillarice,  &c.  are  as  sharp  as  they  ever  were. 
Nor  is  the  state  of  those  tropical  stems  and  fruits,  which  in  modern 
times  reach  the  coasts  of  Ireland  and  Norway,  at  all  like  that  of  the 
buried  plants  of  the  coal-measures. 

Another  difficulty  in  the  way  of  admitting  a  high  temperature  in 
northern  regions  in  former  days  is  suggested  by  considering  the  dura- 
tion of  the  days.  Without  a  diurnal  change  of  light  and  darkness 
plants  cannot  exist ;  absence  of  light  blanches  them,  by  the  accumu- 
lation of  undecomposed  carbonic  acid  ;  absence  of  darkness  destroys 
or  dwarfs  and  deforms  them,  by  the  incessant  decomposition  of  their 
carbonic  acid.  Now,  however  this  may  be  reconciled  with  a  country 
like  England,  in  which  the  winter  days  are  of  moderate  length,  it  is 
less  reconcilable  with  the  northern  parts  of  North  America,  and  not 
at  all  with  Melville  Island,  in  which  there  are  94  days  when  the  sun 
is  never  above  the  horizon,  and  104  days  that  he  never  set3.  With 
regard  to  the  transportation  of  the  coal,  the  absence  of  indications  of 
washing,  and  the  frequent  occurrence  of  upright  stems,  seem  to  lead 
to  the  conclusion  that  in  most  instances  the  plants  which  formed  coal 
have  grown  at  the  most  within  a  few  hundred  miles  of  the  places 
where  they  are  now  deposited,  and  probably  in  their  very  vicinity. 
From  this  statement  we  must  at  present  except  the  coal  of  Melville 
Island ;  for  although  the  vegetable  impressions  in  the  English  coal- 
measures  are  by  no  means  water-worn,  yet  those  in  the  British 
Museum  from  Melville  Island  are  so  rubbed  and  damaged  that  there 
is  no  doubt  they  have  travelled  long  distances  before  they  were 
deposited. 

The  opinion  that  the  plants  of  the  coal-measures  afford  evidence 
that  the  climate  where  they  grew  must  have  been  tropical,  has  been 
founded  upon  three  classes  ot  facts,  each  of  which  requires  separate 
examination  ;  the  one,  the  excessive  development  of  certain  forms  of 
vegetation ;  another,  the  presence  of  the  remains  of  palms  and  tree- 
ferns,  which  are  usually  considered  incapable  of  existing  unless  in  a 
tropical  atmosphere ;  the  third,  the  excessive  disproportion  of  ferns 
to  other  plants. 

With  regard  to  the  first  argument  it  may  be  answered,  that  we 
know  too  little  of  the  real  nature  of  the  Sigillarice,  Lepidodendra, 
Calamites,  and  other  plants,  to  form  a  correct  opinion.    It  is  almost 


certain  that  all  these  plants  are  in  reality  destitute  of  living  analogies  ; 
and  therefore  as  we  do  not  know  what  they  were,  we  have  no  means  of 
judging  what  kind  of  climate  they  required.  Supposing  that  some  of 
the  Lepidodendra  were  closely  allied  to  the  modern  genus  Araucaria,  as 
is  highly  probable,  yet  that  fact  does  not  afford  any  proof  of  a  tropical 
climate  ;  for  Araucaria  Dombeyi  now  inhabits  the  cold  mountains  of 
southern  Chili,  and  is  at  this  day  uninjured  in  the  severest  of  our 
English  winters ;  while  Cunnivghamia  Sinensis,  and  species  of  Callitris 
or  Dacrydium,  with  which  other  remains  of  Lepidodendra  may  be 
compared,  although  not  European,  are  by  no  means  of  tropical  habits, 
but  are  found  on  the  mountains  of  New  Zealand  and  Van  Diemen's 
Land,  where  they  are  exposed  to  a  far  from  temperate  climate. 
Moreover,  Salisburia  adiantifolia,  which  would  certainly  be  considered 
a  tropical  form  of  Coniferre,  if  found  in  an  extinct  state  only,  is  one  of 
the  hardiest  of  trees,  and  a  native  of  the  rigorous  climate  of  Japan. 
But  even  supposing  Sigillarice  could  be  found  to  have  been  succulent 
plants,  allied  to  Cactacece  or  Euphorbiacece,  as  some  think,  still  no  real 
evidence  of  their  having  required  a  tropical  climate  for  their  develop- 
ment would  be  afforded  by  them,  because  there  is  nothing  in  the  mere 
organisation  of  succulent  plants  which  unfits  them  for  cold  climates. 
A  capability  of  enduring  cold  is  something  immaterial  and  independ- 
ent of  organisation,  about  which  nothing  can  be  judged  a  priori ;  for 
turnips,  cabbages,  Jerusalem  artichokes,  house-leek,  and  many  other 
hardy  plants  are  in  parts  as  succulent  as  Cactacece.  All  arguments 
therefore  to  prove  that  the  north  of  Europe  was  formerly  tropical, 
deduced  from  the  presence  of  such  plants  as  those  now  mentioned, 
are  inadmissible. 

Nor  is  the  argument  derived  from  the  presence  of  palms  and  tree- 
ferns  of  much  greater  force.  In  the  first  place,  we  have  seen  that 
there  is  really  no  grounds  for  believing  that  palms  existed  ;  and  as  for 
tree-ferns,  we  have  them  in  New  Zealand,  and  especially  on  the  south 
side  of  Van  Diemen's  Land,  where  the  mean  temperature  probably 
does  not  exceed  54°  Fahrenheit.  So  that,  all  things  considered,  it 
is  by  no  means  safe  to  take  the  remains  of  these  plants  as  good  evi- 
dence of  a  tropical  climate,  or  of  a  climate  materially  unlike  that 
which  we  now  experience. 

The  only  remaining  argument  to  be  considered  is  that  derived  from 
the  great  preponderance  of  ferns  in  the  Coal  Flora.  It  is  said  by 
Adolphe  Brongniart,  that  as  it  is  only  in  damp  tropical  regions  that  we 
now  find  ferns  equal  in  the  number  of  their  species  to  all  the  jpecies 
of  other  plants,  and  as  this  same  proportion  is  found  in  th-i  Coal 
Flora,  that  therefore  the  climate  under  which  the  Coal  Flora  was 
produced  must  have  been  damp  and  tropical.  But  as,  by  the  experi- 
ment already  mentioned,  it  was  shown  that  when  a  given  number  of 
plants  of  entirely  different  habits  are  plunged  into  the  same  vessel  of 
water,  by  far  the  greater  part  is  decomposed  before  ferns  begin  to 
be  affected,  it  is  obvious  that  no  estimate  of  what  the  proportion  of 
ferns  to  other  plants  really  was,  can  now  be  formed  ;  and  consequently 
this  argument  also  falls  to  the  ground. 

From  these  facts  it  appears  then  that  we  may  safely  adopt  the  fol- 
lowing conclusions  : — 

1.  That  coal  is  of  vegetable  origin. 

2.  That  at  the  period  of  its  deposit,  the  earth  was  covered  with  a 
rich  vegetation,  of  which  only  a  small  portion  has  been  preserved ; 
and  that  of  this  portion  all  the  species  and  several  of  the  races  are 
totally  unknown  at  the  present  day. 

3.  That  the  climate  may  possibly  have  been  something  milder  than 
it  now  is,  but  that  there  is  no  evidence  in  the  vegetable  kingdom  to 
show  that  it  was  materially  different  from  that  of  the  present  day. 

The  following  is  a  list  of  the  species  of  plants  that  have  been  found 
in  the  coal-measures  of  Great  Britain,  as  given  by  Professor  Tennant 
in  his  '  Stratigraphical  List  of  British  Fossils.'  Very  few  species  indeed 
appear  to  have  been  found  in  other  parts  of  the  world  that  are  not 
found  in  Great  Britain  : — 


Alethoptheris  Cistii,  Gopp. 

A.  heterophylla,  Gopp. 

A.  Lindleyana,  Presl. 

A.  lonchitidis,  Sternb. 

A.  Mantelli,  Gopp. 

A.  nervosa,  Gopp. 

A.  Sauverii,  Gopp. 

A.  Serra,  Gopp. 

A.  Serlii,  Gopp. 

A.  urophylla,  Gopp. 

A.  vulgatior,  Sternb. 

Anabathra  pulcherrima,  Lindley. 

Annularia  fertilis,  Sternb. 

A.  longifolia,  Brong. 

Antholithes  anomalus,  Morris. 

A.  Pitcairnia,  Lindley. 

Aphlebia  adnatcens,  Presl. 

Artisia  approximata,  Brong. 

A.  distans,  Brong. 

A.  transversa,  Presl. 

Aspidiaria  Anglica,  Presl. 

A.  confiuens,  Presl. 

A,  cristata,  Presl. 


A.  quadrangularis,  Presl. 
A.  undulata,  Presl. 
Astcrophyllites  comosus,  Lindley. 
A .  foliosus,  Lindley. 
A.  galioides,  Lindley. 
A.  jubatus,  Lindley. 

A.  rigidus,  Lindley. 
Bechera  charwformis,  Sternb. 

B.  grandis,  Sternb. 

Bornia  equisetiformis,  Sternb. 
Bruckmannia  grandis,  Lindley. 
B.  longifolia,  Sternb. 
B.  rigida,  Sternb. 
B.  tenuifolia,  Sternb. 

B.  tuberculata,  Sternb. 
Calamites  approximates,  Brong. 

C.  cannorformis,  Schlot. 
C.  Cistii,  Brong. 

C.  decoratus,  Brong. 
C.  dubius,  Brong. 
C.  incequalis,  Brong. 
C.  Lindleyi,  Stemb. 
C.  nodosus  Schlot, 
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O.  pachydernla,  Brong. 

C.  ramosus,  Brong. 

O.  Steinhaueri,  Brong. 

C.  Suckowii,  Brong. 

C.  undulatus,  Brong. 

C.  varians,  Sternb. 

C.  verticillatus,  Lindley. 

Cardiocarpon  acutum,  Brong. 

Oarpolithes  alatus,  Lindley. 

C.  helicteroides,  Morris. 

C.  marginatus,  Artis. 

C.  zamioides,  Morris. 

Caulopteris  Phillipsii,  Lindley. 

C.  primceva,  Lindley. 

Chondrites  Prestvici,  Morris. 

Cyclopteris  dilatata,  Lindley. 

C.  Jiabellata,  Brong. 

C  oblata,  Lindley. 

C.  obliqua,  Brong. 

C.  orbicularis,  Brong. 

C.  reniformis,  Brong. 

Cyperites  bicarinata,  Lindley. 

Favularia  tessellata,  Lindley. 

F.  nodosa,  Lindley. 

Flabellaria  borassifolia,  Sternb. 

Halonia  disticha,  Morris. 

H.  gracilis,  Lindley. 

H.  regularis,  Lindley. 

H.  tortuosa,  Lindley. 

H.  tuberculosa,  Lindley. 

Lepidodcndron  Bucklandi,  Brong. 

L.  elegans,  Brong. 

L.  Harcourtii,  Lindley 

L.  longifolium,  Brong. 

L.  obovatum,  Sternb. 

L.  plumarium,  Lindley. 

L.  sclaginoides,  Sternb. 

L.  Serlii,  Presl. 

L.  Sternbergii,  Brong. 

Zepidophyllum  intermedium. 

L.  lanceolatum. 

L.  trinerve,  Lindley. 

Lepidostrobus  comosus,  Lindley. 

L.  ornatus,  Lindley. 

L.  pinaster,  Lindley. 

L.  variabilis,  Lindley. 

Lycopodites  cordatus,  Sternb. 

L.  phlegmarioides,  Sternb. 

Megaphyton  AVani,  Presl. 

M.  approximatum,  Lindley 

M.  distant,  Lindley. 

Myriophyllites  gracilis,  Artis. 

Neuropteris  acuminata,  Brong. 

N.  acutifolia,  Brong. 

N.  angustifolia,  Brong. 

N.  attenuata,  Lindley. 

iV.  cordata,  Brong. 

N.  flexuosa,  Sternb. 

N.  gigantea,  Sternb. 

N.  heterophylla,  Brong. 

iV.  Loshii,  Brong. 

N.  macrophylla,  Brong. 

N.  rotundifolia,  Brong. 

N.  Soretti,  Brong. 

N.  tcnuifolia,  Sternb. 

Noggerathia  Jiabellata,  Lindley. 

Odontopteris  Britannica,  Presl. 

0.  Lindleyana,  Sternb. 

0.  obtusa,  Brong. 

0.  Schlotheimii,  Brong. 

Pecopteris  abbreviate!,  Brong. 

P.  adiantoides,  Lindley. 

P.  arborescens,  Brong. 

P.  Bucklandi,  Brong. 

P.  dentata,  Brong. 

P.  heterophylla,  Lindley. 

P.  laciniata,  Lindley. 

P.  Miltoni,  Brong. 


P.  muricala,  Brong. 

P.  obliqua,  Brong. 

P.  orcopitcridis,  Brong. 

P.  plumosa,  Brong. 

P.  pteroides,  Brong. 

P.  rcpanda,  Lindley. 

P.  villosa,  Brong. 

Peuce  Withami,  Lindley. 

Pinites  ambiguus,  Witham. 

P.  anthracina,  Lindley. 

P.  Brandlingi,  Lindley. 

P.  carbonaceus,  Witham. 

P.  mcdullaris,  Lindley. 

P.  Withami,  Lindley. 

Pinnularia  capillacea,  Lindley 

Pitys  antiqua,  Witham. 

P.  primceva,  Witham. 

Poacites  cocoina,  Lindley 

Rhodea  dissecta,  Presl. 

R.  furcata,  Presl. 

Sagenaria  aculeata,  Presl. 

<S.  ccclata,  Brong. 

S.  ophiura,  Brong. 

Selagenites  patens,  Brong. 

Sigillaria  alternant,  Lindley. 

S.  catenulata,  Lindley. 

5.  contracta,  Brong. 

S.  elongata,  Brong. 

S.  flexuosa,  Lindley. 

S.  Knorrii,  Brong. 

S.  Icioderma,  Brong. 

S.  laevigata,  Brong. 

S.  Murchisoni,  Lindley. 

S.  notata,  Brong. 

S.  oculata,  Lindley. 

S.  ornatum,  Brong. 

S.  reniformis,  Brong. 

S.  Saullii,  Brong. 

Sphenophyllum  dentatwn,  Brong. 

S.  emarginatum,  Brong. 

S.  erosum,  Lindley. 

S.  Schlotheimii,  Brong. 

Sphenopteris  acutifolia,  Brong. 

A  adiantoides,  Lindley. 

S.  affinis,  Lindley. 

S.  artemisafolia,  Sternb. 

S.  bifida,  Lindley. 

S.  caudata,  Lindley. 

&  Conwayi,  Lindley. 

S.  crassa,  Lindley. 

S.  crenata,  Lindley. 

S.  cuneolata,  Lindley. 

S.  dilatata,  Lindley. 

S.  elegans,  Brong. 

S.  excelsa,  Lindley. 

S.  gracilis,  Brong. 

S.  Hibbertii,  Lindley. 

S.  latifolia,  Brong. 

<S'.  linearis,  Sternb. 

S.  macilenta,  Lindley. 

•S.  rnultifida,  Lindley. 

S.  obovata,  Lindley. 

S.  polyphylla,  Lindley. 

<S.  tenella,  Brong. 

&  trifoliata,  Brong. 

Sligmaria  ficoides,  Brong. 

Trigonocarpum  Dawcsii,  Lindley. 

T.  Noeggerathii,  Brong. 

T.  oblongum,  Lindley. 

T.  olivmforme,  Lindley. 

T.  ovatum,  Lindley. 

Ulodendron  A  Hani,  Buckl. 

U.  Conybearii,  Buckl. 

U.  Lucasii,  Buckl. 

U.  majus,  Lindley. 

U.  minus,  Lindley. 

Walchia  piniformis,  Schlot. 


More  recent  investigations  have  enlarged  this  list :  at  the  same 
time  it  should  be  remembered,  that  there  is  considerable  doubt  as  to 
whether  till  these  forms  should  be  regarded  as  species.  The  following 
table  drawn  up  by  Mr.  Pattison  in  his  chapters  on  Fossil  Botany  will 
give  an  idea  of  the  comparative  abundance  and  diversityof  the  plants 
of  the  Coal  period  in  Great  Britain  as  compared  with  that  of  any  other 
geological  period  ' — 


Formation. 


Tertiary 
Chalk 

Grcensand      .  . 

Wcalden 

Oolite  . 

Lias  .       .  , 

New  Red-Sandstone 
Coal-Measures  . 
Devonian  and  Silurian 


Plants  found  Fossil. 

Genera. 

Species. 

21 

120 

3 

4 

7 

9 

8 

11 

34 

89 

7 

10 

6 

6 

58 

279 

1 

1 

145 

520, 

COASSUS.  [Cervim:.] 

COB-iEA'CEiE,  a  small  natural  order  of  Plants,  sepa^^ted1  by  D.\ 
Don  from  Polemoniacece.  It  has  a  leafy  5-cleft  equals  calyx ;  am 
inferior  oampanulate  regular  5-lobed  corolla,  imbricate  .ift  sestivation ; . 
5  unequal  stamens  rising  from  the  base  of  the  corolja,  with  2-celled ! 
compressed  anthers  ;  superior  3-celled  ovary,  surrounded  by  a  fleshy  ' 
annular  hypogynous  disc ;  the  ovules  several,  ascending ;  simple  • 
style ;  trifid  stigma ;  the  fruit  capsular,  3-celled,  3-valved,  with  a  i 
septicidal  dehiscence ;  the  placenta  very  large,  3-cornered  in  the  ■ 
axis,  its  angles  touching  the  line  of  dehiscence  of  the  pericarpium  ; ; 
the  seeds  flat,  winged,  imbricated,  in  a  double  row,  their  integument 
mucilaginous,  fleshy  albumen,  and  a  straight  embryo  ;  the  cotyledons 
foliaceous;  the  radicle  inferior.  The  species  are  climbing  shruba, 
with  alternate  pinnated  leaves,  the  common  petiole  being  converted 
into  a  tendril.  G.  Don  observes  that  this  order  is  readily  distinguished 
from  Bignoniac,ecc,  and  Pedalinea:  by  the  flowers  being  regular  and 
pentandrous,.  and.'  in.  the  presence  of  albumen  in  the  seeds  ;  and  from 
Polemoniacece  by  habit  and  its  winged  seeds.  Lindley  places  the 
genus  Cbbcea,  which  is  the  only  one  of  the  order,  in  Polemoniacece, 
and  says,  "  The  differences  of  importance  between  the  one  and  the 
other  appear  to  consist  in  the  former  having  an  unusually  large  lobed 
disc,  a  septicidal  dehiscence,  and  climbing  habit ;  distinctions,  I 
fear,  of  too  little  moment  to  be  admitted  as  of  ordinal  value." 

There  are  two  species  of  Cobcea,  C.  scandens  and  C.  lutea :  the 
former  has  large  oampanulate  flowers,  with  a  short  tube  of  a  dark 
dirty  purple  colour  ;  the  latter  has  yellowish  flowers,  about  half  the 
size  of  those  of  C.  scandens.  The  C.  scandens  is  a  great  favourite  in 
our  gardens,  and  is  a  rapid-growing  and  abundant-flowering  climber. 
It  will  grow  in  the  open  air  in  summer,  and  should  be  trained 
against  a  south  wall,  or  against  a  house,  when  it  flowers  profusely. 
It  is  adapted  for  conservatories  and  greenhouses.  It  may  be  propa  ■ 
gated  by  seeds  or  cuttings. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Natural  System.) 

COBALT  ORES.  Cobalt  is  not  found  in  the  native  state,  aacFif* 
ores,  though  not  numerous,  require  a  more  minute  examination^  thani 
they  have  hitherto  received.  We  shall  notice  those  which,  ace  basit 
known. 

Bright  White  Cobalt  or  White  Cobalt  occurs  crystalline  sttcfmfiaaw'e  ; 
the  primary  form  is  a  cube,  the  planes  of  which  are  usually  striated ; 
colour  silver-white ;  streak  grayish-black ;  lustre  metallic  ;;  hardness 
5 '5,  yielding  with  difficulty  to  the  knife,  and  not  very  frangible  ; 
specific  gravity  6'3  to  6'5  ;  fracture  uneven  ;  cleavage-  parallel  to  the 
faces  of  the  cube ;  before  the  blowpipe  on  charcoal  gives  arsenical 
fumes,  and  tinges  borax  of  a  deep  blue. 

It  is  found  in  fine  crystals  at  Tunabsrg  in,  S'weden,  in  Norway, 
Silesia,  and  Cornwall. 

It  is  met  with  also  amorphous,  arBorescent,  botryoidal,  and 
stalactitic.  The  following  is  the  analysis  of  the  crystals  from  Tuna- 
berg  by  Klaproth  and  Stromeyer : — 

Cobalt  4i  367 

Arsenic    .       .      .       .       ,       55  49'0 

Sulphur  005  5'6 

6  5 


995 


97-8 


Tin- White  Cobalt  or  Hard  White  Cobalt  occurs  massive  and  crystal- 
lised in  cubes  and  octahedrons;  colour  tin-white,  but  sometimes 
externally  tarnished ;  fracture  fine-grained  and  uneven ;  lustre 
metallic;  it  yields  with  difficulty  to  the  knife,  and  is  hard  and 
brittle ;  specific  gravity  variously  stated,  from  6'74  to  7'7 ;  yields 
arsenical  vapour  when  heated  with  the  blowpipe,  and  tinges  borax 
deep  blue. 

The  massive  is  amorphous,  arborescent,  botryoidal,  &c.  The 
amorphous  occurs  in  Cornwall,  and  the  crystallised  at  Skutterud  in 
Norway.    Analysis  of  the  crystals  by  Stromeyer  : — 

Cobalt  ....             .  .  3310 

Aisenic  43p46 

Iron    .  .  .  323 

Sulphur  .  20  00 

99-79 
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COBALTINE. 


42 


Gray  Cobalt  occurs  massive  and  crystallised ;  primary  form  a  cube ; 
colour  grayish  tin- white;  streak  grayish-black ;  lustre  metallic ;  hard- 
ness 5  5  ;  specific  gravity  6'466  ;  fracture  uneven  ;  cleavage  indistinct. 

The  massive  occurs  amorphous  and  reticulated.  It  is  found  prin- 
cipally at  Schneeberg  in  Saxony,  and  is  used  in  the  manufacture  of 
smalt. 

Earthy  Cobalt  occurs  massive,  amorphous,  botryoidal,  pulverulent, 
&c;  colour  yellowish-brown  and  bluish-black ;  specific  gravity  2to2'4  ; 
the  fracture  of  the  massive  is  earthy  and  dull,  but  polished  by 
friction,  and  yields  to  the  knife  readily  ;  when  heated  on  charcoal 
gives  an  arsenical  odour,  and  a  deep  blue  colour  with  borax :  it  is 
found  in  Hesse,  Saxony,  Bohemia,  and  also  in  Cheshire  and  Cornwall. 

Sulphuret  of  Cobalt  occurs  yellowish-white  and  steel-gray;  streak 
gray;  it  is  amorphous  or  botryoidal,  and  externally  brilliant ;  fracture 


uneven.    According  to  Hisinger  it  consists  of — 

Cobalt   43-2 

Copper   14 '4 

Iron   3*53 

Sulphur                                           .  38-50 

Earthy  Matter   '33 


99-96 

Arseniale  of  Cobalt—Cobalt  Bloom — Red  Cobalt — occurs  fibrous, 
massive,  and  crystallised  ;  primary  form  an  oblique  rhombic  prism  ; 
colour  various  shades  of  red  passing  into  crimson;  sometimes 
grayish ;  translucent,  transparent ;  it  is  soft,  light,  and  flexible ; 
specific  gravity  2'948  ;  the  massive  variety  amorphous,  botryoidal 
structure  fibrous,  radiating ;  •  before  the  blow-pipe  emits  arsenical 
odours,  and  tinges  borax  blue  :  it  occurs  in  Saxony,  Bohemia,  Scot- 
land, and  Cornwall,  &c. 
Analysis  by  Bucholz  : — 

Arsenic  Acid .......  37'9 

Oxide  of  Cobalt  39-2 

Water  22-9 

100 

Sulphate  of  Cobalt — Red  Vitriol — is  of  a  pale  rose-red  colour,  and 
occurs  investing  other  minerals,  in  small  masses  and  in  stalactites  ; 
the  masses  are  semi-transparent  and  crystalline ;  it  is  soluble  in 
Water ;  translucent ;  lustre  vitreous,  often  dull  externally :  it  occurs 
among  the  mining  heaps  near  Hanau  and  in  Salzburg. 

COBALTINE,  an  Arsenical  Ore  of  Cobalt  containing  sulphur.  It 
is  of  a  silver-white  colour  inclining  to  re.d.  It  is  also  called  white 
cobalt.    LCoBALr  Obes  ] 

COBI'TIS,  a  genus  of  Fishes  belonging  to  the  Abdominal  Mala- 
Kopterygii  and  family  Cyprinidcs.  This  genus  includes  the  Loaches, 
fishes  generally  of  diminutive  size,  which  may  be  distinguished  by 
their  having  the  head  small ;  mouth  but  slightly  cleft,  without  teeth, 
and  furnished  with  barbules  on  the  upper  lip ;  body  elongated, 
covered  with  small  scales,  and  invested  with  a  mucous  secretion  ; 
ventral  fins  situated  far  back,  dorsal  fin  placed  above  them ;  gill- 
openings  small ;  branchiostegous  rays  three  in  number. 

C.  barbatula,  the  Loach,  Loche,  or  Beardie,  is  common  in  most  of 
our  running  waters.  It  is  about  4  inches  in  length,  and  of  a  dirty 
palr-yellow  colour,  mottled  with  brown ;  its  upper  lip  is  furnished 
with  six  barbules,  one  of  which  springs  from  each  corner  of  the 
mouth,  and  the  others  are  situated  on  the  fore  part. 

Like  fishes  in  general  which  have  barbules,  the  Loaches  feed  at 
the  bottom  of  the  water.  The  species  above  described  spawns  in 
March  or  early  in  April,  and  is  very  prolific. 

C.  ta>nia  (Linn.),  the  Spined  Loach,  or  Groundling,  is  a  far  less 
common  species  than  the  above ;  its  form  is  more  compressed  ;  the 
barbules  are  vei-y  short,  and  consequently  less  conspicuous  :  the 
principal  character  however  consists  in  its  having  two  spines,  one 
before  each  eye.  From  this  character  and  some  other  differences  of 
:  minor  importance,  this  fish,  and  several  others  having  the  same 
:  structure,  have  been  separated  from  the  true  loaches,  and  now  con- 
i  stitute  the  genus  Botia  of  Mr.  Gray. 

The  Loaches  are  extremely  restless  during  stormy  weather,  when 
they  generally  rise  to  the  surface  of  the  water,  which  from  their 
restlessness  is  kept  in  constant  agitation. 

COB-NUT  or  HOG-NUT,  a  name  given  in  the  West  Indies  to  the 
fruit  of  a  species  of  Omphalea.  [Omphalea.]  It  is  also  applied  to 
the  larger  form^  of  the  cultivated  Hazel-Kut.  [Filbert.  A.  &  S.  Div.] 

COBRA.  [Nata] 

COCA,  the  dried  leaf  of  Erythroxylon  Coca,  is  one  of  those  stimu- 
lating narcotics  which  belong  to  the  same  class  with  tobacco  and 
■opium,  but  is  more  remarkable  than  either  of  them  in  its  effects  upon 
the  human  system.  The  plant  is  found  wild  in  Peru,  according  to 
Poppig,  in  the  environs  of  Cuchero,  and  on  the  stony  summit  of  the 
Cerru  de  San  Cristobal.  It  is  cultivated  extensively  in  the  mild  but 
very  moist  climate  of  the  Ande3  of  Peru,  at  from  2000  to  5000  feet 
above  the  sea :  in  colder  situations  it  is  apt  to  be  killed,  and  in 
warmer  districts  the  leaf  loses  its  flavour. 

A  detailed  account  of  it  is  given  by  Poppig  and  Sir  William 
Hooker  in  the  '  Companion  to  the  Botanical  Magazine,'  whence  we 
extract  the  following  information.  It  forms  a  shrub  from  4  to  8  feet 
high,  the  stem  covered  with  whitish  tubercles,  which  appear  to  be 


formed  of  two  curved  lines  set  face  to  face.  The  leaves  are  oblong, 
acute  at  each  end,  3-ribbed,  on  short  petioles,  with  a  pair  of  intra- 
petiolary  brown  acute  stipules.  Flowers  in  little  fascicles  ;  peduncles 
sharply  angled;  calyx  5-cleft;  petals  oblong,  concave,  wavy,  with  a 
jagged  plaited  membrane  arising  from  within  their  base ;  stamens 
10;  styles  3  ;  fruit  a  1 -seeded  oblong  drupe. 


Erythroxylon  Coca. 

The  effects  of  this  drug  are  said  to  be  of  the  most  pernicious 
nature,  exceeding  even  opium  in  the  destruction  of  mental  and 
bodily  powers.  The  coca  leaf  is  chewed  by  the  Peruvians,  mixed 
with  finely-powdered  chalk,  and  brings  on  a  state  of  apathy  and 
indifference  to  all  surrounding  objects,  the  desire  for  which  increases 
so  much  with  indulgence  in  it,  that  a  confirmed  Coca-chewer  is  said 
never  to  have  been  reclaimed.  Poppig  describes  such  a  person  in  his 
usual  graphic  manner  : — 

"  Useless  for  every  active  pursuit  in  life,  and  the  slave  of  his 
passions,  even  more  than  the  drunkard,  he  exposes  himself  to  the 
greatest  dangers  for  the  sake  of  gratifying  this  propensity.  As  the 
stimulus  of  the  coca  is  most  fully  developed  when  the  body  is 
exhausted  with  toil,  or  the  mind  with  conversation,  the  poor  victim 
then  hastens  to  some  retreat  in  a  gloomy  native  wood,  and  flinging 
himself  under  a  tree,  remains  stretched  out  there,  heedless  of  night 
or  of  storms,  unprotected  by  covering  or  by  fire,  unconscious  of  the 
floods  of  rain  and  of  the  tremendous  winds  which  sweep  the  forest ; 
and  after  yielding  himself,  for  two  or  three  entire  days,  to  the  occu- 
pation of  chewing  coca,  returns  home  to  his  abode,  with  trembling 
limbs  and  a  pallid  countenance,  the  miserable  spectacle  of  unnatural 
enjoyment.  Whoever  accidentally  meets  the  Coquero  under  such 
circumstances,  and  by  speaking  interrupts  the  effect  of  this  intoxi- 
cation, is  sure  to  draw  upon  himself  the  hatred  of  the  half-maddened 
creature.  The  man  who  is  once  seized  with  the  passion  for  this 
practice,  if  placed  in  circumstances  which  favour  its  indulgence,  is  a 
ruined  being.  Many  instances  were  related  to  us  in  Peru,  when; 
young  people  of  the  best  families,  by  occasionally  visiting  the  forests, 
have  begun  using  the  coca  for  the  sake  of  passing  the  time  away, 
and,  acquiring  a  relish  for  it,  have,  from  that  period,  been  lost  to 
civilisation ;  as  if  seized  by  some  malevolent  instinct,  they  refuse  to 
return  to  their  homes ;  and,  resisting  the  entreaties  of  their  friends, 
who  occasionally  discover  the  haunts  of  these  unhappy  fugitives, 
either  retire  to  some  more  distant  solitude,  or  take  the  first  oppor- 
tunity of  escaping  when  they  have  been  brought  back  to  the 
towns." 

The  immoderate  addiction  of  the  Peruvians  to  the  use  of  this 
drug  is  such  that  their  forests  have  long  since  ceased  to  be  able  to 
supply  their  wants ;  and  the  cultivation  of  the  plant  has  been  carried 
to  a  very  great  extent,  not  only  under  the  Incas,  but  beneath  the 
local  government  of  the  Spaniards,  who  seem  to  have  been  no  more 
able  to  resist  the  temptation  of  a  large  revenue  from  the  monopoly 
of  this  article  than  European  nations  from  the  consumption  of 
ardent  spirits.  It  is  said  that  in  the  year  1583  the  government  of 
Potosi  derived  a  sum  of  not  less  than  500,000  dollars  from  the  con- 
sumption of  90,000  to  100,000  baskets  of  the  leaf.  The  cultivation 
of  Coca  is  therefore  an  important  feature  in  Peruvian  husbandry, 
and,  it  is  added,  so  lucrative,  that  a  coca  plantation,  whose  original 
cost  and  current  expenses  amounted  to  2500  dollars  during  the 
first  20  months,  will,  at  the  end  of  10  months  more,  bring  a  clear 
income  of  1700  dollars.  Poppig  states  that  Coca  has  now  become 
a  sort  of  necessary  evil;  that  thousands  of  persons  would  be 
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deprived  of  their  means  of  existence  if  its  consumption  were  put  a 
stop  to ;  and  that  the  value  of  it  in  Peru  and  Bolivia  amounts  to 
above  two  and  a  half  millions  of  dollars  a  year. 

The  exciting  principle  of  the  Coca  has  not  yet  been  inquired  into. 
It  is  stated  by  Poppig  to  be  of  so  very  volatile  a  nature  that 
leaves  only  twelve  months  old  become  perfectly  inert  and  good  for 
nothing.  "  Large  heaps  of  the  freshly-dried  leaves,  particularly 
while  the  warm  rays  of  the  sun  are  upon  them,  diffuse  a  very  strong 
smell,  resembling  that  of  hay  in  which  there  is  a  quantity  of  melilot. 
The  natives  never  permit  strangers  to  sleep  near  them,  as  they  would 
suffer  violent  headaches  in  consequence.  When  kept  in  small 
portions,  and  after  a  few  months,  the  coca  loses  its  scent  and  becomes 
weak  in  proportion.  The  novice  thinks  that  the  grassy  smell  and 
fresh  hue  are  as  perceptible  in  the  old  state  as  when  new,  and  this 
is  to  be  expected  with  the  Peruvian,  who  never  uses  it  without  the 
addition  of  burnt  lime.  Without  this,  which  always  excoriates  the 
mouth  of  a  stranger,  the  natives  declare  that  coca  has  not  its  true 
taste,  a  flavour,  by  the  bye,  which  can  only  be  detected  after  a  long 
use  of  it.  It  then  tinges  green  the  carefully-swallowed  spittle,  and 
yields  an  infusion  of  the  same  colour.  Of  the  latter  alone  I  made 
trial,  and  found  that  it  had  a  flat  grass-like  taste,  but  I  experienced 
the  full  power  of  its  stimulating  principles.  When  taken  in  the 
evening  it  was  followed  by  great  restlessness,  loss  of  sleep,  and  gene- 
rally uncomfortable  sensations;  while,  from  its  exhibition  in  the 
morning,  a  similar  effect,  though  to  a  slight  degree,  arose,  accompanied 
with  loss  of  appetite.  The  English  physician,  Dr.  Archibald  Smith, 
who  has  a  sugar  plantation  near  Huanuco,  once,  when  unprovided 
with  Chinese  tea,  made  a  trial  of  the  coca  as  a  substitute  for  it,  but 
experienced  such  distressing  sensations  of  nervous  excitement  that 
he  never  ventured  to  use  it  again.  The  Peruvian  increases  its  effects 
by  large  doses,  utter  retirement,  and  the  addition  of  other  stimulating 
substances.  The  inordinate  use  of  the  coca  speedily  occasions  bodily 
disease,  and  detriment  to  the  moral  powers ;  but  still  the  custom 
may  be  persevered  in  for  many  years,  especially  if  frequently  inter- 
mitted, and  a  Coquero  sometimes  attains  the  age  of  fifty,  with  com- 
paratively few  complaints.  But  the  oftener  the  orgies  are  celebrated, 
especially  in  a  warm  and  moist  climate,  the  sooner  are  their  destructive 
effects  made  evident.  For  this  reason  the  natives  of  the  cold  and 
dry  districts  of  the  Andes  are  more  addicted  to  the  consumption  of 
coca  than  those  of  the  close  forests,  where,  undoubtedly,  other 
stimulants  do  but  take  its  place.  Weakness  in  the  digestive  organs, 
which,  like  most  incurable  complaints,  increases  continually  in  a 
greater  or  less  degree,  first  attacks  the  unfortunate  Coquero.  This 
complaint,  which  is  called  '  opilacion,'  may  be  trifling  at  the  beginning, 
but  soon  attains  an  alarming  height.  Then  come  bilious  obstructions, 
attended  with  all  those  thousand  painful  symptoms  which  are 
so  much  aggravated  by  a  tropical  climate.  Jaundice  and  derangement 
of  the  nervous  system  follow,  along  with  pains  in  the  head,  and  such 
a  prostration  of  strength  that  the  patient  speedily  loses  all  appetite ; 
the  hue  of  the  whites  assumes  a  leaden  colour,  and  a  total  inability 
to  sleep  ensues,  which  aggravates  the  mental  depression  of  the 
unhappy  individual  who,  spite  of  all  his  ills,  cannot  relinquish  the 
use  of  the  herb  to  which  he  owes  his  sufferings,  but  craves  brandy  in 
addition.  The  appetite  becomes  quite  irregular,  sometimes  failing 
altogether,  and  sometimes  assuming  quite  a  wolfish  voracity,  espe- 
cially for  animal  food.  Thus  do  years  of  misery  drag  on,  succeeded 
at  length  by  a  painful  death." 

(Poppig,  Reise  in  Chile,  <kc,  vol.  ii. ;  Hooker,  Companion  to  Bot. 
Mag.  i.  and  ii.) 

COCCID^E  (Leach),  Gallinsecta  (Latreille),  a  family  of  Insects 
placed  by  Latreille  and  others  at  the  end  of  the  Homoptera.  These 
insects  apparently  have  but  one  joint  to  the  tarsi,  and  this  is  furnished 
with  a  single  claw.  The  males  are  destitute  of  rostrum,  and  have  two 
wings,  which  when  closed  are  laid  horizontally  on  the  body :  the 
apex  of  the  abdomen  is  furnished  with  two  setae.  The  females  are 
apterous,  and  provided  with  a  rostrum.  The  antennce  are  generally 
filiform  or  setaceous. 

The  insects  belonging  to  this  family  live  upon  trees  or  plants  of 
various  kinds  :  they  are  of  small  size,  and  in  the  larva  state  have  the 
appearance  of  oval  or  round  scales,  hence  they  are  called  Scale  Insects. 
They  are  closely  attached  to  the  plant  or  bark  of  the  tree  they 
inhabit,  and  exhibit  no  distinct  external  organs.  At  certain  seasons, 
when  about  to  undergo  their  transformation,  they  become  fixed  to 
the  plant,  and  assume  the  pupa  state  within  the  skin  of  the  larva. 
The  pupa  of  the  males  has  their  two  anterior  legs  directed  forwards, 
and  the  remaining  four  backwards ;  whereas  in  the  females  the  whole 
six  are  directed  backwards.  When  the  males  have  assumed  the 
winged  or  imago  state  they  are  said  to  issue  from  the  posterior 
extremity  of  their  cocoon. 

In  the  spring  time  the  body  of  the  female  becomes  greatly  enlarged, 
and  approaches  more  or  less  to  a  spherical  form.  In  some  the  skin 
is  smooth,  and  in  others  transverse  incisions  or  vestiges  of  segments 
are  visible.  It  is  in  this  state  that  the  female  receives  the  embraces 
of  the  male,  after  which  she  deposits  her  eggs,  which-  are  extremely 
numerous.  In  some  the  eggs  are  deposited  by  the  insect  beneath 
her  own  body,  after  which  she  dies,  and  the  body  hardens  and  forms 
a  scale-like  covering,  which  serves  to  protect  the  eggs  until  the 
.following  season,  when  they  hatch.    The  females  of  other  species 


cover  their  eggs  with  a  white  cotton-like  substance,  which  answers 
the  same  end. 

Upwards  of  thirty  species  of  the  family  Coccidm,  or  Gallinsecta,  are 
enumerated  in  Mr.  Stephens's  '  Catalogue  of  British  Insects  ; '  several 
of  these  however  have  undoubtedly  been  introduced  with  the  plants 
they  inhabit,  and  to  which  they  are  peculiar. 

Many  of  the  exotic  Cocci  have  long  been  celebrated  for  the  beautiful 
dyes  they  yield.  The  Coccus  Cacti  of  Linnaeus  may  be  mentioned  as 
an  instance.  The  female  of  this  species  is  of  a  deep  brown  colour, 
covered  with  a  white  powder,  and  exhibits  transverse  incisions  on  the 
abdomen.    The  male  is  of  a  deep  red  colour,  and  has  white  wings. 


Coccus  Cacti,  magnified. 
a,  the  male ;    b,  the  female. 

This  insect,  which  when  properly  prepared  yields  the  dye  called 
cochineal,  is  a  native  of  Mexico,  and  feeds  upon  a  particular  kind  of 
Indian  fig,  which  is  cultivated  for  the  express  purpose  of  rearing  it. 
[Cochineal.] 

C.  Ilicis,  an  insect  found  abundantly  upon  a  small  species  of  ever- 
green oak  (Quercus  cocci/era),  common  in  the  south  of  France  and 
many  other  parts,  has  been  employed  to  impart  a  blood-red  or 
crimson  dye  to  cloth  from  the  earliest  ages.  ('  Introduction  to 
Entomology,'  by  Kirby  and  Spence,  vol.  i.  p.  319.) 

C.  Polonicus  is  another  species  which  is  used  in  dyeing,  and 
imparts  a  red  colour.  It  is  now  chiefly  employed  by  the  Turks  for 
dyeing  wool,  silk,  and  hair,  and  for  staining  the  nails  of  women's 
fingers.    (Kirby  and  Spence,  vol.  i.  p.  320.) 

But  we  are  not  only  indebted  to  the  Coccus  tribe  for  the  dyes  they 
yield ;  the  substance  called  Lac  is  also  procured  from  one  of  these 
insects  (the  Coccus  Lacca.)  This  species  inhabits  India,  where  it  Ls 
found  on  various  trees  in  great  abundance.  "  When  the  females  of 
this  Coccus  have  fixed  themselves  to  a  part  of  the  branch  of  the 
trees  on  which  they  feed  (Ficus  religiosa,  and  F.  Indica,  Butea 
frondosa,  and  Rhamnus  Jujuba),  a  pellucid  and  glutinous  substance 
begins  to  exude  from  the  margins  of  the  body,  and  in  the  end  covers 
the  whole  insect  with  a  cell  of  this  substance,  which  when  hardened 
by  exposure  to  the  air  becomes  lac.  So  numerous  are  these  insects, 
and  so  closely  crowded  together,  that  they  often  entirely  cover  a 
branch  ;  and  the  groups  take  different  shapes,  as  squares,  hexagons, 
&c,,  according  to  the  space  left  round  the  ins°ct  which  first  began  to 
form  its  cell.  Under  these  cells  the  females  deposit  their  eggs,  which 
after  a  certain  period  are  hatched,  and  the  young  ones  eat  their  way 
out."    (Kirby  and  Spence,  vol.  iv.  p.  142.) 

C.  adonidum,  the  Mealy  Bug,  is  an  insect  well  known  in  our  hot- 
houses. It  attacks  vines,  pine-apples,  and  other  plants.  It  is  of  a 
reddish  colour,  and  is  covered  with  a  white  mealy  powdery-looking 
substance — hence  its  name. 

C.  Vitis,  the  Vine-Scale,  is  another  species  which  does  great  mischiei 
to  vines  on  account  of  the  rapidity  with  which  it  is  propagated. 

C.  Hesperidum  is  found  on  orange-trees.  C.  Testudo,  the  Turtle- 
Scale,  is  found  on  stove-plants  exposed  to  a  high  temperature. 

Many  ways  are  recommended  of  getting  rid  of  these  insects. 
Brushing  them  off  with  cold  or  lukewarm  water,  when  plant* 
will  bear  it,  is  a  good  plan.  Painting  with  spirits  of  turpentine,  oi 
exposing  them  to  the  fumes  of  turpentine,  or  tobacco,  or  sulphur 
has  also  been  found  effectual. 

COCCINELLA.  [Trimera.] 

COCCOLITE,  a  general  name  for  granular  varieties  of  Pyroxene 
[Pyroxene.] 
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COCCO'LOBA,  a  genus  of  Plants  belonging  to  the  natural  order 
Polygonacece.  It  has  a  5-parted  calyx,  eventually  becoming  succu- 
lent ;  the  filaments  5,  inserted  into  the  base  of  the  calyx,  and  forming 
a  short  ring  by  their  union ;  the  styles  3 ;  stigma  simple  ;  the  nut 
1-seeded,  bony,  covered  with  the  succulent  enlarged  calyx;  the 
embryo  in  the  middle  of  the  albumen. 

C.  uvifera,  Sea-Side  Grape,  has  cordate  roundish  shining  leaves. 
It  is  a  tree  20  feet  in  height,  with  flexuose  branches.  The  leaves 
are  very  beautiful,  being  of  a  full  bright  glossy  green  colour,  with 
the  principal  nerves  of  a  deep  red.  As  the  fruit  advances  to  maturity 
it  becomes  surrounded  by  the  succulent  perianth,  which  forms  an 
obovate  reddish  purple  berry,  not  unlike  a  small  pear.  The  nut  in 
the  inside  is  roundish,  very  acute,  3-lobed  at  the  base,  and  attached 
by  the  centre.  The  embryo  has  foliaceous  cotyledons.  The  leaves, 
wood,  and  bark  of  this  plant  are  powerfully  astringent,  and  a 
decoction  of  them  is  evaporated  to  form  the  substance  called  Jamaica 
Kino.  The  astringency  depends  on  the  presence  of  tannin,  but  there 
is  in  addition  present  in  the  wood  a  red  colouring-matter  which  is 
used  as  a  dye.  The  wood  is  also  valued  for  cabinet-work.  The  fruit 
is  eatable,  and  is  exposed  for  sale  in  the  West  Indian  markets,  but  is 
not  valued  much.  It  is  a  native  of  the  sea-coasts  of  most  of  the 
West  Indian  Islands  and  the  adjoining  shores  of  America.  There 
are  several  other  species  of  Coccoloba  natives  of  the  West  Indies. 
They  are  all  of  them  evergreen-trees.  They  grow  freely  in  a  light 
loamy  soil,  and  ripened  cuttings  taken  off  at  the  joint  and  placed  under 
a  hand-glass  in  a  pot  of  sand  will  root  freely.    They  require  a  stove. 

(Loudon,  Encyclopaedia  of  Plants  ;  Lindley,  Flora  Mcdica.) 

COCCO'STEUS,  a  genus  of  Fossil  Fishes,  with  a  tuberculated  scaly 
covering,  from  the  Old  Red-Sandstone  of  Gamrie,  Cromarty,  Caithness, 
and  the  Orkney  Islands.  (Agassiz.) 

COCCOTHRAUSTES,  a  genus  of  Insessorial  Birds  belonging  to 
the  family  Fringillidce.  It  has  the  following  characters : — Beak 
conical,  very  thick  at  the  base,  tapering  rapidly  to  the  point ;  culmen 
rounded  ;  the  commissure  slightly  arched  ;  lower  mandible  nearly 
as  large  as  the  upper,  its  cutting  edges  inflected,  and  shutting  within 
those  of  the  upper.  Nostrils  basal,  lateral,  oblique,  oval,  nearly 
hidden  by  the  short  feathers  at  the  base  of  the  beak.  Wings  long, 
rather  powerful,  the  second  and  third  quill-feathers  of  nearly  equal 
length  and  rather  longer  than  the  first.  Legs  with  the  tarsi  short, 
not  exceeding  the  length  of  the  middle  toe,  the  outer  toe  longer  than 
the  middle  one ;  claws  sharp  and  curved,  the  hind-toe  and  claw  broad 
and  strong.    Tail  short  and  more  or  less  forked. 

C.  vulgaris,  the  Hawfinch,  Haw  Grosbeak,  Grosbeak,  of  the 
English;  Gylfinbraff  of  the  Welsh;  Le  Grosbec  and  Pinson 
Royal  of  the  French  ;  Frogione,  Froccione,  Frosone,  Frisone, 
Friggione,  of  the  Italians ;  Kernbeisser,  Kirsch  Kernbeisser,  Kersch- 
fink,  Nusbeisser,  of  the  Germans;  Appel-Vink  of  the  Netherlanders ; 
Loxia  Coccothraustes  of  Linnaeus ;  Fringilla,  Coccothraustes  of 
Temminck ;  Coccothraustes  vulgaris  of  Brisson. 

It  has  the  rump,  head,  and  cheeks,  red-brown ;  edging  round  the 
bill,  space  between  that  and  the  eye,  a  line  beyond  the  eye  and  throat, 
deep  black;  a  large  ash-coloured  collar  just  below  the  nape;  back 
and  greater  part  of  the  wings  deep  brown,  but  there  is  an  oblique 
white  stripe  upon  the  wing,  and  beyond  it  a  considerable  space  of  a 
light  whitish  colour  going  off  into  chestnut ;  secondary  quills  as  if 
cut  off  square  at  the  ends,  or,  as  Edwards  says  with  justice,  like  the 
figures  of  some  of  the  ancient  battle-axes,  glossed  with  rich  blue,  less 
conspicuous  in  the  female ;  tail-feathers  white  within,  of  a  blackish- 
brown  on  the  external  barbs;  lower  parts  of  the  bird  vinous-red-;  iris 
pale  red  (according  to  Temminck);  feet  and  bill  grayish-brown. 
Length  seven  inches. 

The  female  is  generally  like  the  male,  but  with  the  colours  much 
less  brilliant. 

The  young  of  the  year  before  the  moult  are  very  different  from  the 
adults  and  old  birds.  Throat  yellow  ;  face,  cheeks,  and  summit  of 
the  head  dirty  yellowish ;  lower  parts  white  or  whitish  ;  sides  marked 
with  small  brown  streaks,  with  which  all  the  feathers  are  terminated. 
As  the  young  bird  advances  in  age  some  red  vinous  feathers  appear 
disposed  irregularly  upon  the  belly ;  the  upper  parts  are  of  a 
tarnished  brown,  spotted  with  dirty  yellowish  ;  bill  whitish  brown, 
except  at  the  point,  where  it  is  deep  brown.  (Temminck.) 

Mr.  Gould  ('Birds  of  Europe')  says  that  in  the  male  the  beak  and 
feet  in  winter  are  of  a  delicate  flesh-brown,  the  former  becoming  in 
summer  of  a  clear  leaden  hue,  the  ends  straw-colour,  and  in  some 
instances  white ;  the  top  of  the  head,  the  cheeks,  and  rump,  of  a 
chestnut-brown.  The  rest  of  the  description  does  not  differ  much 
from  M.  Temminck' s. 

Varieties. —  White,  yellowish,  or  grayish.  Wings  and  tail  often 
white.    Plumage  often  variegated  with  white  feathers. 

Food,  Habits,  Reproduction,  &c. — Hard  seeds  and  kernels  form  the 
principal  food  of  the  Grosbeak,  but  we  have  seen  it  feeding  on  the 
berries  of  the  hawthorn  (whence  its  name),  and  shot  it  when  so 
employed ;  so  that  it  is  probable  that  the  soft  part  of  fruits  is  not 
disagreeable  to  it,  although  the  bill  is  evidently  formed  for  cracking 
the  stony  kernel.  Willughby  states  that  it  breaks  the  stones  of 
cherries,  and  even  of  olives,  with  expedition.  The  stomach  of  one 
vvhii  b  he  dissected  in  the  month  of  December  was  full  of  the  stones 
if  holly-berries.    The  majority  of  ornithologists  give  the  Hawfinch 


credit  for  forming  a  nest  beautifully  constructed  of  lichens  and 
vegetable  fibres,  with  a  lining  of  feathers  and  other  soft  materials. 
But,  according  to  Mr.  Doubleday,  who  has  thrown  much  light  on  the 
history  of  this  bird,  and  discovered  it  breeding  in  Epping  Forest  in 
May  and  June,  the  nest,  which  is  made  in  some  instances  in  bushy 
trees  at  the  height  of  five  or  six  feet,  and  in  others  near  the  top  of 
firs  at  an  elevation  of  twenty  or  thirty  feet,  is  remarkably  shallow 
and  carelessly  put  together,  being  scarcely  deeper  than  that  of  the 
dove.  In  materials  it  resembles  that  of  the  bullfinch,  but  is  not  to 
be  compared  with  it  in  neatness  and  compactness  of  construction. 
Eggs,  from  four  to  six  in  number,  of  a  pale  greenish-white,  varying 
in  intensity,  spotted  and  streaked  with  greenish-gray  and  brown. 
Mr.  Gould  states  that  he  has  known  the  bird  to  breed  near  Windsor, 
and  a  few  other  places ;  but  certainly  nowhere  so  abundantly  as  on 
the  estate  of  W.  Wells,  Esq.,  at  Redleaf,  near  Penshurst,  Kent.  This 
gentleman  informed  Mr.  Gould  that  he  had,  with  the  aid  of  a  small 
telescope,  counted  at  one  time  eighteen  on  his  lawn. 

Mr.  Selby  remarks  that  in  the  pairing  season  it  probably  utters  a 
superior  song,  as  Montagu  says  that  even  in  winter,  during  mild 
weather,  he  has  heard  it  sing  sweetly  in  low  and  plaintive  notes. 

Distribution. — Plentiful  in  some  districts  of  France;  permanent 
and  not  uncommon  in  Italy  ;  common  in  Germany,  Sweden,  and  part 
of  Russia.  In  Mr.  Selby's  '  Illustrations,'  and  indeed  in  most  other 
English  works,  the  Hawfinch  is  noticed  as  an  occasional  visitant. 
Dr.  Latham  says  that  "  the  hawfinch  visits  us  chiefly  in  winter,  but 
one  was  shot  in  the  summer  months  near  Dartford,  in  Kent."  He 
goes  on  to  remark  that  White  records  another  instance  at  the  same 
season,  and  says  that  it  had  the  kernels  of  damsons  in  its  stomach, 
"These,"  continues  Dr.  Latham,  "might  possibly  have  bred  here, 
though  we  have  no  authority  for  its  ever  being  the  case."  This 
authority  now  exists  in  the  observations  of  Mr.  Doubleday.  "  The 
hawfinch,"  says  Mr.  Doubleday,  "  is  not  migratory,  but  remains  with 
us  during  the  whole  of  the  year."  This  observer  sufficiently 
accounts  for  the  rarity  of  its  appearance: — "Its  shy  and  retiring 
habits  leading  it  to  choose  the  most  secluded  places  in  the  thickest 
and  more  remote  parts  of  woods  and  forests,  and  when  disturbed  it 
invariably  perches  on  the  tallest  tree  in  the  neighbourhood." 


Grosbeak  (Coccothraustes  vulgaris). 

C.  chloris,  the  Greenfinch  or  Green  Grosbeak ;  Grosbec  Verdier  of 
the  French  ;  Loxia  chloris  and  Fringilla  chloris  of  authors. 

The  male  has  the  upper  parts  and  breast  yellowish-green  ;  the  head 
tinged  with  gray ;  the  edges  of  the  wings,  outer  webs  of  primary 
quills,  with  the  basal  part  of  the  tail-feathers,  yellow.  Female  with 
the  upper  parts  greenish-brown ;  the  breast  grayish-brown  ;  the  wings 
and  tail  marked  yellow,  as  in  the  male.  Young  similar  to  the  female, 
with  faint  brown  streaks  on  the  back. 

This  bird  is  common  in  all  the  countries  of  Southern  Europe,  and 
is  found  generally  in  the  cultivated  parts  of  England,  Ireland,  and 
Scotland.  It  remains  in  this  country  all  the  year  round,  and 
frequents  gardens,  shrubberies,  orchards,  small  woods,  and  cultivated 
lands.  It  feeds  on  grain,  seeds,  and  insects.  Its  notes  are  harsh 
and  inharmonious.  The  eggs  are  white  tinged  with  blue,  from  four 
to  six  in  number. 

(Yarrell,  British  Birds;  Macgillivray,  Manual  of  British  Birds.) 

CO'CCULUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Mcnisptrmacea,  consisting  of  climbers,  whose  leaves  are  usually  more 
or  less  heart-shaped,  and  the  flowers  small,  and  either  white  or  pale 
green,  in  loose  panicles  or  racemes ;  in  most  cases  they  are  dioecious, 
and  are  always  very  minute.  The  distinguishing  characters  of  the 
genus  are : — Six  sepals  in  two  whorls,  a  corolla  of  6  petals,  3  or 
6  distinct  stamens,  terminal  2-celled  anthers  opening  vertically; 
3,  6,  or  more  ovaries  ;  and  1-celled  1-seeded  drupes.  The  species 
are  usually  powerful  bitter  febrifuges.  Cocculus  crispus,  a  twining 
plant  found  in  Sumatra  and  the  Moluccas,  with  a  tubercled  or  warted 
stem,  is  employed  by  the  Malays  for  the  cure  of  intermittent 
fevers.  Owing  to  its  intense  bitterness  and  twining  habit  it  was 
called  Funis  felleus  by  Rumf.     Another  plant,  the  Menispermum 


OOCCULUS. 


COCHINEAL. 


fenestratum  of  Roxburgh,  is  in  great  repute  among  the  Cingalese, 
who  slice  it,  steep  it  in  water,  and  swallow  it  along  with  the  infusion 
as  a  stomachic. 

C.  villosus,  a  plant  common  in  the  hedges  of  Bengal,  with  variable 
downy  leaves  and  axillary  solitary  female  flowers,  succeeded  by  deep 
purple  berries  the  size  of  peas,  is  a  species  of  considerable  importance 
to  the  Hindoos.  The  juice  of  its  ripe  berries  makes  a  good  durable 
bluish-purple  ink,  according  to  Roxburgh,  who  adds  some  further 
particulars  concerning  its  uses : — "  A  decoction  of  the  fresh  roots, 
with  a  few  heads  of  long  pepper,  in  goats'  milk,  is  administered  for 
rheumatic  and  old  venereal  pains ;  it  is  reckoned  heating,  laxative, 
and  sudorific.  The  fresh  leaves  taste  simply  herbaceous ;  rubbed  in 
water  they  thicken  it  into  a  green  jelly,  which  is  sweetened  with 
sugar,  and  drank,  when  fresh  made,  to  the  quantity  of  half  a  pint 
twice  a  day,  for  the  cure  of  heat  of  urine  in  gonorrhoea.  If  suffered 
to  stand  for  a  few  minutes,  the  gelatinous  or  mucilaginous  parts 
separate,  contract,  and  float  in  the  centre,  leaving  the  water  clear, 
like  Madeira  wine,  and  almost  tasteless.  Curry  is  made  of  the  leaves, 
for  people  under  a  course  of  its  roots,  or  jelly  of  the  leaves." 

The  species  most  important  to  Europeans  is  that  which  produces 
the  celebrated  Calumba  Root,  Cocculus  palmatus,  from  which  a 
valuable  bitter  is  procured.  This  plant  is  a  native  of  Mozambique 
and  Oibo,  abounding  in  the  thick  forests  that  cover  the  shores  of 
those  countries,  and  extending  inland  for  15  or  20  miles.  The 
Africans  of  these  parts  call  it  Kalumb.  It  has  a  large  fleshy  deep 
yellow  root,  divided  into  many  irregular  forks  or  fangs,  which  are 
amputated  by  the  collectors,  cut  into  slices,  strung  on  cords,  and 
hung  to  dry  in  the  shade.  The  stem  is  covered  with  a  thick  whitish- 
green  glandular  fur  :  the  leaves  are  large,  rounded,  heart-shaped,  and 
deeply  divided  into  from  5  to  7  sharp-pointed  lobes.  The  plant  is 
now  cultivated  in  the  island  of  Mauritius. 


Cocculus  palmatus. 

a,  male  flower  ;  I,  under  side,  showing  calyx  ;  c,  stamen  ;  d,  petal ;  e,  bractea. 

The  name  given  to  this  genus  is  that  of  a  kind  of  seed  imported 
from  the  East  Indies  under  the  name  of  Cocculus  Indicus  Berries, 
which  possess  a  powerful  bitter  poisonous  principle,  that,  according 
to  Goupil,  exists  principally  in  the  kernel.  The  plant  is  found  in  the 
forests  of  Malabar,  and  when  transplanted  to  the  botanic  garden, 
Calcutta,  grew  in  a  few  years  so  as  to  extend  over  a  large  mango-tree, 
with  a  stout  woody  stem  as  thick  as  a  man's  wrist,  covered  with 
deeply  cracked,  spongy,  ash-coloured  bark.  The  leaves  were  very 
exactly  cordate,  entire,  obtuse,  or  emarginate,  of  a  hard  texture, 
shining  on  the  upper  surface,  and  from  4  to  12  inches  long,  by  from 
3  to  8  inches  broad.  This  plant  is  the  Menispermum  Cocculus  of 
Linnseus,  the  Cocculus  suberosus  of  De  Candolle ;  but  according  to 
Messrs.  Wight  and  Arnott,  it  does  not  properly  belong  to  the  latter 
genus,  having  the  stamens  combined  into  a  central  column  and  no 
corolla.    They  call  it  Anamirta  Cocculus. 

Dr.  Christison  recommends  "  the  medical  jurist  to  make  himself 


well  acquainted  with  the  external  characters  of  those  berries, 
because,  besides  being  occasionally  used  in  medicine,  they  are  a 
familiar  poison  for  destroying  fish,  and  have  also  been  extensively 
used  by  brewers  as  a  substitute  for  hops — an  adulteration  which  is 
prohibited  in  Britain  by  severe  statutes."  This  fruit  is  a  berried 
drupe,  varying  in  size  from  that  of  a  pea  to  that  of  a  laurel  (or  bay) 
berry ;  subglobose,  emarginate,  dark  brown,  opaque,  rough,  and 
wrinkled  ;  the  external  integument,  or  husk,  is  very  brittle ;  within 
is  the  seed  or  kernel,  lunulate,  oily,  with  a  nauseous  and  intensely 
bitter  taste.  The  kernel  contains  about  one  part  in  the  hundred  of 
Picrotoxia,  or  Menispermia,  as  some  term  it.  Upon  this  principle 
its  poisonous  properties  depend.  It  seems  to  act  by  exhausting  the 
irritability  of  the  heart,  and  if  the  dose  be  considerable  its  fatal 
effects  are  very  speedily  displayed.  What  renders  it  a  more  redoubt- 
able agent  is  the  circumstance  of  its  leaving  scarcely  any  trace  of  its 
presence  on  the  coats  of  the  stomach.  Cocculus  Indicus  is  never  used 
internally  in  the  practice  of  medicine,  but  an  ointment  formed  of  the 
powdered  berries  is  very  efficacious  in  some  cutaneous  diseases,  such 
as  Porrigo  Capitis  and  Sycosis  Menti.  It  speedily  allays  the  inflamma- 
tory state  ;  but  its  employment  requires  great  care.  Creasote  will 
probably  supersede  it  in  such  cases. 

Calumba  is  the  root  of  the  Cocculus  palmatus,  a  native  of  the  forests 
of  the  east  coast  of  Africa,  whence  it  is  sent  to  Ceylon,  and  thence  to 
Europe.  It  occurs  in  the  form  of  tranverse  sections,  the  bark  of 
which  is  thick  and  easily  separable ;  the  woody  portion  is  spongy,  of 
a  yellow  colour,  and  when  old  much  perforated  by  worms.  The 
odour  is  faintly  aromatic,  the  taste  bitter  and  slightly  acrid.  It 
contains  much  starch,  a  yellow  azotised  matter,  a  yellow  bitter 
principle,  traces  of  a  volatile  oil,  woody  fibre,  salts  (chiefly  of  lime 
and  potassa),  oxide  of  iron,  and  silex.  The  active  principle  is  Calum- 
bine,  which  may  be  obtained  either  by  alcohol  or  ether.  As  Calumba 
contains  nothing*  which  can  decompose  the  salts  of  iron  it  may  be 
given  along  with  them.  The  powder  is  a  good  form  :  the  infusion 
soon  spoils,  but  is  otherwise  a  very  excellent  form ;  a  tincture  or 
extract  retains  the  virtues,  and  keeps  a  long  time. 

Other  roots  are  often  fraudulently  substituted  for  Calumba.  Some 
of  these  are  supplied  by  America,  others  by  Africa.  The  American, 
which  is  the  most  common  in  England  and  the  north  of  Europe,  is 
the  root  of  the  Frazera  Waltera  (Mich.),  a  native  of  the  marshes  of 
Carolina.  It  may  be  distinguished  from  the  true  by  its  whiter  colour, 
lighter  texture,  the  presence  of  longitudinal  pieces,  and  the  taste 
being  at  first  sweetish,  and  not  nearly  so  bitter  as  genuine  Calumba. 
Chemical  tests  further  assist  in  discriminating  them  :  solution  of 
proto-sulphate  or  of  permuriate  of  iron,  does  not  trouble  the  tincture 
of  the  real,  while  it  gives  the  false  a  dark  green  colour  ;  the  tincture 
of  the  genuine  yields  with  tincture  of  galls  a  copious  dirty  gray 
precipitate,  but  the  false  none.  The  substance  of  the  true  is  rendered 
blue  by  iodine,  the  false  brown.  In  large  doses  the  spurious  causes 
vomiting,  but  the  genuine  allays  that  action. 

Slices  of  bryony  root  are  often  employed  to  adulterate  Calumba 
root. 

COCCUS.  [CocciDiE.] 
COCCYZUS.  [CucuLiDiE.] 

COCHINEAL  is  extremely  rich  in  the  finest  red  colouring-matter, 
and  has  been  long  employed  in  scarlet  dyeing  and  in  the  manufacture 
of  carmine.    [Carmine,  in  Arts  and  Sc.  Div.] 

Cochineal  has  been  analysed  by  Pelletier  and  Caventou,  and  they 
find  that  it  contains : — 1,  a  colouring-matter  to  which  they  have 
given  the  name  of  carmine,  or  carminium ;  2,  a  peouliar  animal 
matter ;  3,  fatty  matter  which  is  soluble  in  ether,  and  consisting  of 
stearine,  oleine,  and  an  odorous  acid ;  4,  phosphate  of  lime  and  of 
potash,  chloride  of  potassium,  and  carbonate  of  lime,  and  potash 
combined  with  an  organic  acid. 

Carminium  was  obtained  by  Pelletier  and  Caventou  by  digesting 
Cochineal  in  ether;  treating  the  residue  repeatedly  with  boiling 
alcohol,  allowing  it  to  cool ;  treating  the  deposit  formed  with  pure 
alcohol,  and  then  adding  a  volume  equal  to  its  own  of  pure  sulphuric 
ether  :  a  deposit  of  Carminium  is  thus  formed. 

The  chief  use  of  Cochineal  is  the  dyeing  of  scarlet ;  the  fine  colour 
which  it  yields  is  converted  to  this  tint  by  means  of  chloride  of  tin 
usually  called  Muriate  of  Tin,  and  by  the  dyer  Tin  Spirits. 

The  insect  which  constitutes  Cochineal  feeds  chiefly  upon  the 
Cactus  cochinellifera  and  C.  opuntia.  [Coccidje.]  The  female  insect 
only  is  collected.  Several  varieties  are  distinguished  in  commerce,  and 
have  different  degrees  of  value  attached  to  them,  dependent  chiefly  upon 
the  different  methods  employed  to  kill  and  dry  the  insects.  When 
dried  they  resemble  small  grains  scarcely  so  large  as  a  pepper-corn, 
ovate,  convex  above,  plane  below,  transversely  furrowed,  externally 
blackish-brown,  but  as  if  dusted  with  a  white  powder,  light,  friable, 
the  internal  substance  consisting  of  extremely  small  grains,  obscurely 
purple,  but  when  reduced  to  powder  of  a  rich  purple.  Inodorous, 
but  with  a  bitter-sweet  acrid  taste.  They  impart  to  water  or  alcohol 
by  digestion  an  intensely  red  colour.  The  colouring  principle  is 
termed  Carmine.  Adulterations  are  effected  either  by  mixing  old 
insects  consisting  of  the  mere  skin  or  grains  artificially  prepared  with 
the  genuine. 

Cochineal  has  hitherto  been  employed  mostly  as  a  colouring 
material  either  of  tinctures  or  of  other  things,  the  nature  of  which  it 
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is  wished  to  disguise  ;  but  lately  it  has  been  stated  to  possess  diuretic 
and  antispasmodic  powers,  and  to  be  useful  in  pertussis,  or  hooping- 
cough.  Its  claim  to  this  character  requires  yet  to  be  established  by 
further  evidence. 

COCHLEA'RIA  (from  Cochleare,  a  spoon,  the  leaves  of  the  species 
being  hollowed  out  like  the  bowl  of  a  spoon),  a  genus  of  Plants 
belonging  to  the  natural  order  Cruciferce,  the  sub-order  Pleurorhizew, 
the  tribe  Alyssinece.  It  has  sessile  ovate-globose  or  oblong  silicles, 
with  ventricose  very  convex  valves,  with  a  prominent  dorsal  nerve  ; 
many  seeds,  not  margined ;  the  calyx  equal  at  the  base,  spreading ; 
the  petals  entire ;  the  stamens  toothless.  The  species  are  annual  or 
perennial  herbs,  usually  smooth  and  fleshy,  but  sometimes  pubescent. 
The  flowers  are  mostly  white. 

One  of  the  most  common  species  of  this  genus,  as  formerly  defined, 
is  the  common  Horse-Radish  (C.  Armoracia).  This  species  however 
is  now  referred  by  some  botanists  to  a  new  genus,  Armoracia,  and  is 
described  by  Babington,  in  his  'Manual  of  British  Botany,'  as 
A.  rusticana.  The  genus  Armoracia  differs  from  Cochlearia  in  its 
globose  pouches  or  silicles  being  destitute  of  a  prominent  dorsal 
nerve.  The  Horse-Radish,  though  described  in  books  on  British 
Botany,  can  scarcely  be  considered  a  native  of  Great  Britain,  as  the 
wild  specimens  are  evidently  escapes  from  gardens. 

C.  officinalis,  common  Scurvy-Grass,  has  the  radical  leaves  cordate, 
reniform,  stalked  ;  the  stem-leaves  sessile,  oblong-sinuate,  half 
embracing  the  stem  ;  the  pouch  globose  or  ovate.  It  is  a  native  of 
Great  Britain,  in  muddy  places  near  the  sea-coast.  This  plant  varies 
much  in  size,  and  two  or  three  varieties  have  been  described.  The 
C.  Grwnlandica  of  Smith  and  Withering  appears  to  be  nothing  more 
than  a  diminutive  variety  of  this  species.  In  France  the  Scurvy- 
Grass  is  called  Cranson  Officinal ;  in  Germany  Loffelkraut.  When 
fresh  it  has  a  peculiar  smell  and  a  bitter  acrid  taste,  which  are  quite 
lost  by  drying.  The  fresh  plant  is  a  stimulant,  and  possesses  the 
antiscorbutic  virtues  of  the  whole  order.  It  has  however  a  peculiar 
reputation  in  the  disease  called  scurvy ;  hence  its  common  name.  It 
is  sometimes  used  as  a  salad.  When  cultivated  the  seeds  should  be 
sown  in  July,  in  drills  eight  inches  apart,  and  when  the  plants  are  up 
they  should  be  thinned  to  about  six  inches  apart.  Those  plants 
which  are  taken  out  may  be  placed  in  new  beds.  They  will  all  be  fit 
for  use  in  the  following  spring. 

C.  Danica  has  the  leaves  all  stalked,  the  radical  ones  cordate,  some- 
what lobed ;  the  stem-leaves  3-5-lobed,  subdeltoid  uppermost,  mostly 
shortly  stalked  ;  the  pouch  roundish,  elliptical.  It  is  found  in  Great 
Britain,  in  a  few  places  on  the  sea-coast.  It  is  a  more  abundant 
native  of  the  sea-coasts  of  the  north  of  Europe,  and  is  a  native  of 
Kamtchatka. 

C.  Anglica,  English  Scurvy-Grass,  has  the  radical  leaves  stalked, 
ovate-oblong,  entire ;  the  stem-leaves  oblong,  entire  or  toothed, 
mostly  sessile,  the  upper  ones  embracing  the  stem  ;  the  pouch  oval, 
oblong  veined.  It  is  a  native  of  muddy  sea-shores  about  the  mouths 
of  rivers,  especially  in  Great  Britain;  but  is  found  in  Norway  and 
Lapland  and  other  parts  of  Europe. 

There  are  several  other  species  of  Cochlearia  described ;  they  are 
however  most  of  them  insignificant  plants,  inhabitants  of  northern 
climates.  For  the  culture  and  medical  properties  of  C.  Armoracia 
see  Horse-Radish,  in  Arts  and  Sc.  Div. 

COCHLICELLA.  [Helicidje.] 

COCHLICOPA.  [Helicid;e.] 

COCHLIODUS,  a  genus  of  Placoid  Fishes,  from  the  Carboniferous 
Limestone  of  Armagh  and  Bristol.  (Agassiz.) 
COCHLITOMA.  [Helicid;e.] 
COCHLODESMA.  [Pyloridea.] 
COCHLODINA.  [Helicidjs.] 
COCHLODONTA.  [Helicidj?.] 
COCHLOGENA.  [Helicidj3.] 
COCHLOHYDRA.  [Helicid2e.] 

COCHLOSPERMUM,  a  genus  of  Plants  placed  by  Lindiey  in  the 
natural  order  Cistacece,  found  in  Asia,  Africa,  and  South  America. 
Botanists  usually  place  it  amongst  the  Theads  (Ternstromiacea) ;  but 
its  parietal  placenta?,  acrisomerous  flowers,  and  curved  embryo  lying 
in  the  midst  of  albumen,  seem  fatal  objections  to  that  association. 

C.  Gossypium  is  a  large  tree  with  downy  shoots.  Leaves  5-6  inches 
long,  5-lobed  ;  ovary  beneath  on  cylindrical  downy  stalks.  Panicle 
terminal.  Flowers  large,  and  bright  yellow.  The  trunk  yields  the 
gum  Kuteera,  which  in  the  North- Western  Provinces  of  India  is 
substituted  for  Tragacanth. 

C.  insigne  grows  in  Brazil  on  the  plains  in  the  western  desert,  part  of 
the  province  of  Minas  Geraes,  and  also  on  the  Caturgesof  Minas  Novas. 
The  leaves  are  coriaceous,  palmate,  5-lobed,  the  lobes  folded  together 
coarsely  and  sharply  double  serrated,  when  full  grown  nearly  smooth. 
A  decoction  of  the  roots  is  employed  in  internal  pains,  especially  such 
as  result  from  falls  or  accidents ;  it  is  also  said  to  heal  abscesses 
already  commenced.  C.  tinctorium  is  used  in  cases  of  amenorrhcea, 
and  also  as  a  yellow  dye. 

(Lindiey,  Flora  Medica  ;  Lindiey,  Vegetable  Kingdom.) 

COCHLOSTYLA.  [Helicid^s.] 

COCK.    [PhasianiDjE.  J 

COCK  OF  THE  WOOD.  [Cafercall] 

COCKATOO.  [Psittacidj3.J 
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COCKATRICE.  5<i 


COCKATRICE,  one  of  the  names  by  which  the  Basilisk  was  known. 
"Many  opinions,"  says  Dr.  Thomas  Browne,  in  his  'Pseudodoxia 
Epidemica,'  "  are  passant  concerning  the  basilisk,  or  little  king  of 
serpents,  commonly  called  the  Cockatrice ;  some  affirming,  others 
denying,  most  doubting,  the  relations  made  hereof.  ....  That 
such  an  animal  there  is,  if  we  evade  not  the  testimony  of  Scripture 
and  human  writers,  we  cannot  safely  deny."  This  is  very  true  ;  and 
it  is  equally  true  that  the  alleged  generation  of  the  Basilisk  or  Cocka- 
trice, and  the  powers  attributed  to  it  in  ancient  times,  were  the  most 
ridiculous  fables. 

Of  Basilisks  or  Cockatrices  there  were  said  to  be  three,  if  not  four 
kinds.  One  species  burned  up  whatever  they  approached; — a  sort  of 
breathing  upases,  they  made  a  desert  wherever  they  went,  for  every- 
thing animal  and  vegetable  withered  before  them  ;  a  second  were  a 
kind  of  wandering  Medusa's  heads,  and  their  look,  like  Vathek's  eye, 
caused  an  instant  horror,  which  was  immediately  followed  by  death  *  ; 
the  touch  of  a  third  caused  the  flesh  to  fall  from  the  bones  of  tha 
wretched  animal  with  which  they  came  in  contact ;  and  a  fourth,  a 
concentration  of  evil,  was  said  to  be  produced  from  the  eggs  of 
extremely  old  cocks  {Ova  centonina)),  hatched  under  toads  or  ser- 
pents. There  are  authors  who  maintain  that  this  parentage  did  not 
belong  exclusively  to  one  kind  only,  but  that  it  was  the  origin  of  the 
whole  infernal  brood. 

The  Greek  word  BacrtXiffKos  is  often  translated  in  Latin  by  the  word 
Regulus.  When  mention  is  made  of  these  Basilisks  or  Cockatrices  in 
the  Holy  Scriptures,  nothing  appears  to  occur  in  the  sacred  volume 
beyond  words  expressive  of  a  very  poisonous  and  deleterious  serpent, 
intended,  in  the  opinion  of  many  commentators,  to  typify  sin,  misery, 
destruction,  God's  judgments,  and  the  principle  of  evil,  or  Anti-Christ. 
Thus,  in  Psalm  xci.  13,  it  is  written — "  Super  aspidem  et  basiliscum 
ambulabis,"  which  in  the  old  quarto  Bible,  '  imprinted  at  London  by 
Robert  Barker,  printer  to  the  King's  most  excellent  Majestie,  1615/ 
is  translated — "  Thou  shalt  walke  upon  the  lion  and  aspe ;"  and  in  the 
more  modern  editions,  "  Thou  shalt  tread  upon  the  lion  and  adder." 
In  the  '  Booke  oS  Common  Prayer,'  by  the  same  printer  (Robert 
Barker),  1613,  the  passage  stands,  "Thou  shalt  goe  upon  the  lion 
and  adder,"  and  so  in  the  more  modern  editions.  Again  (Proverbs 
xxiii.  32),  speaking  of  the  abuse  of  the  wine-cup,  "  Mordebit  ut  colu- 
ber et  sicut  Regulus  venena  diffundet,"  which  in  the  old  edition  above 
alluded  to  is  rendered,  "  In  the  end  thereof,  it  will  bite  like  a  serpent 
and  hurt  like  a  cockatrice; "  and,  in  the  modem  version,  "  At  the  last 
it  biteth  like  a  serpent  and  stingeth  like  an  adder."  So,  Isaiah  xiv.  29, 
"  Ne  lffiteris,"  &c.  "  de  radice  enim  colubri  egredietur  Regulus,"  &c, 
in  the  old  quarto,  "  Rejoyce  not  (thou  whole  Palestina)  because  the 
rod  of  him  that  did  beate  thee  is  broken ;  for  out  of  ye  serpents  roote 
shal  come  forth  a  cockatrice,  and  the  fruit  thereof  shall  be  a  fiery 
flying  serpent:"  and  lix.  5,  speaking  of  the  wicked,  "Ova  aspklis 
rumpunt  et  telas  aranearum  texunt ;  qui  comederit  de  ovis  ejus  morie- 
tur,  et  quod  fractum  erit  erumpet  in  Regulum  :"  in  the  old  quarto, 
"  They  hatch  cockatrice  egges,  and  weave  the  spiders  webbe  :  he  that 
eateth  of  their  egges  dieth,  and  that  which  is  trod  upon  breaketh  out 
into  a  serpent;"  which  the  commentator  thus  explains,  "Whatsoever 
cometh  from  them  is  poison  and  bringeth  death.  They  are  profitable 
to  no  purpose."  The  present  edition  reads,  "  They  hatch  cockatrice- 
eggs,  and  weave  the  spider's-web  :  he  that  eateth  of  their  eggs  dieth, 
and  that  which  is  crushed  breaketh  out  into  a  viper."  Also  Jeremiah 
viii.  17,  "  Ecce  ego  inittam  vobis  serpentes  Regulos,"  &c,  which  the 
same  old  edition  renders,  "  For  behold  I  will  send  serpents  and  cock- 
atrices among  you,  which  will  not  bee  charmed  :  and  they  shall  sting 
you,  saith  the  Lord ; "  which  the  commentator  explains  as  follows  : 
"  God  threateneth  to  send  the  Babylonians  among  them,  who  shall 
utterly  destroy  them  in  such  sort  as  by  no  meanes  they  Bhall  escape." 
The  modern  edition  scarcely  varies  from  the  old  quarto,  except  in  the 
substitution  of  the  word  '  bite '  for  '  sting.' 

These  Basilisks  were  called  Kings  of  Serpents,  because  all  other 
dragons  and  snakes,  behaving  like  good  subjects,  and  wisely  not  wish- 
ing either  to  be  burnt  up,  or  struck  dead,  or  to  have  their  flesh  fall 
from  their  bones,  although  they  were  in  full  feast  upon  the  most 
delicious  prey,  were  supposed,  the  moment  they  heard  the  distant 
hiss  of  their  king,  to  turn  tail  in  a  '  sauve  qui  peut '  style,  leaving  the 
sole  enjoyment  of  the  banquet  to  the  royal  monster. 

Of  the  ancient  profane  writers,  Aristotle,  as  might  be  expected, 
says  nothing  about  the  wonders  of  the  Cockatrice  ;  but  Pliny,  who 
dearly  loved  a  fable,  mentions  the  Basilisk  more  than  once  :  thus 
('  Hist.  Nat.'  book  viii.  c.  21,  and  book  xxix.  c.  4)  he  enters  at  length 
into  its  deadly  attributes,  and  records  the  praises  with  which  magi- 
cians celebrate  the  efficacy  of  its  blood,  which  was  considered  an 
admirable  antidote  against  sorcery  (veneficia).  Dioscorides,  Galen, 
Solinus,  ^Elian,  and  others,  are  eloquent  upon  Basilisks,  as  are  Avi- 
cenna,  Grevinus,  Scaliger,  and  many  more. 

Browne  {Pseudodoxia)  is  of  opinion  that  what  "  we  vulgarly  call  a 
cockatrice,  and  wherein  (but  under  a  different  name)  we  intend  a 
formal  identity  and  adequate  conception  with  the  basilisk,  is  not  the 
basilisk  of  the  ancients,  whereof  such  wonders  are  delivered ;  for  this 

*  Lady  Anne,  in  Shakspere's  play  of  Richard  III.,  in  answer  to  Richard's 
observation  on  her  eyes,  says — 

"  Would  they  were  basilisks  to  strike  thee  dead  I" 
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of  ours  is  generally  described  with  legs,  wings,  a  serpentine  and  wind- 
ing tail,  and  a  crist  or  comb  somewhat  like  a  cock  ;  but  the  basilisk 
of  elder  times  was  a  proper  kind  of  serpent,  not  above  three  palms 
long,  as  some  account ;  and  differenced  from  other  serpents  by 
advancing  his  head,  and  some  white  marks  or  coronary  spots  upon 
the  crown,  as  all  authentic  writers  have  delivered."  The  following  is 
Pliny's  description  ('  Hist.  Nat.'  viii.  21).  After  stating  that  the 
Basilisk,  like  the  beast  Catoblepas,  slays  with  its  eye,  he  proceeds  : — 
"  The  Cyrenaic  province  produces  him  of  the  greatness  of  not  more 
than  twelve  fingers,  and  remarkable  for  a  white  spot,  like  a  diadem, 
on  his  head.  He  drives  away  all  serpents  by  his  hissing,  nor  does  he 
impel  his  body  like  the  rest  by  a  multiplied  flexion,  but  advances  lofty 
and  upright  (celsus  et  erectus  in  medio).  He  kills  the  shrubs,  not 
only  by  contact,  but  by  breathing  on  them,  scorches  up  the  green 
herb,  and  splits  the  rocks  :  such  power  of  evil  is  there  in  him.  It 
was  formerly  believed  that  if  killed  by  a  spear  from  on  horseback, 
the  power  of  the  poison  conducted  through  the  weapon  killed  not 
only  the  rider,  but  the  horse  also."  To  this  Lucan  alludes  in  these 
lines : — 

"  Quid  pvodest  miseri  basiliscus  cuspide  Mauri 
Transactus  ?  velox  currit  per  tela  venerium, 
Invaditque  manum." 

Such  a  prodigy  was  not  likely  to  be  passed  over  in  the  legends  of 
the  saints.  Accordingly  we  find  that  a  good  man  (vir  quidam  justus) 
going  to  a  fountain  in  the  desert,  suddenly  beheld  a  Basilisk.  He 
immediately  raised  his  eyes  to  heaven,  and  with  a  pious  appeal  to  the 
Deity,  laid  the  monster  dead  at  his  feet.  A  somewhat  similar  miracle 
is  related  of  the  abbot  St.  John,  who,  by  prayer,  slew  a  Basilisk 
that  lay  hid  in  the  bottom  of  a  deep  well,  and  reduced  the  monks  of 
a  monastery  built  by  him  to  the  greatest  distress  for  want  of  water. 
Leo  IV.,  by  a  similar  piety,  is  said  to  have  delivered  Rome  from  a 
Basilisk  whose  breath  afflicted  the  inhabitants  with  a  terrible  pesti- 
lence in  his  pontificate. 

Jonston  enumerates  the  attributes  of  the  Basilisk  in  silence,  till  he 
comes  to  its  alleged  power  of  annihilating  with  the  eye,  when  he  sagely 
remarks,  "  Intuitu  interimere  vix  crediderim,  quis  enim  primus 
vidisset?" — "I  would  scarcely  believe  that  it  kills  with  its  look,  for 
who  first  could  have  seen  it  ? "  The  worthy  physician  was  not  awaro 
that  those  who  went  to  hunt  the  Basilisk  of  this  sort,  took  with 
them  a  mirror  which  reflected  back  the  deadly  glare  upon  its  author, 
and,  by  a  kind  of  poetical  justice,  slew  the  Basilisk  with  its  own 
weapon. 

It  is  curious  to  observe  that  Browne,  who  treats  most  of  the  fables 
about  the  Basilisk  with  contempt,  is  still  unable  to  resist  the  story  of 
its  killing  with  the  eye.  We  think  we  can  trace  a  little  of  the  sym- 
pathetic theory  maintained  by  Sir  Kenelm  Digby  and  others,  in  the 
following  passage  :  "  According  to  the  doctrine  of  the  ancients,  men 
still  affirm  that  it  killeth  at  a  distance,  that  it  poisoneth  by  the  eye, 
and  by  priority  of  vision.  Now  that  deleterious  it  may  be  at  some 
distance,  and  destructive  without  corporal  contaction,  what  uncer- 
tainty soever  there  be  in  the  effect,  there  is  no  improbability  in  the 
relation.  For  if  plagues  or  pestilential  atoms  have  been  conveyed  in 
the  air  from  different  regions  ;  if  men  at  a  distance  have  infected  each 
other ;  if  the  shadows  of  some  trees  be  noxious ;  if  torpedoes  deliver 
their  opium  at  a  distance,  and  stupify  beyond  themselves  ;  we  cannot 
reasonably  deny  that  (besides  our  gross  and  restrained  poisons, 
requiring  contiguity  unto  their  actions)  there  may  proceed  from 
subtiller  seeds  more  agile  emanations,  which  contemn  those  laws,  and 
invade  at  a  distance  unexpected.  That  this  venenation  shooteth  from 
the  eye,  and  that  this  way  a  basilisk  may  empoison,  although  thus 
much  be  not  agreed  upon  by  authors,  some  imputing  it  unto  the 
breath,  others  unto  the  bite,  it  is  not  a  thing  impossible ;  for  eyes 
receive  offensive  impressions  from  their  objects,  and  may  have  influ- 
ences destructive  to  each  other  ;  for  the  visible  species  of  things  strike 
not  our  senses  immaterially,  but  streaming  in  corporal  raies,  do  carry 
with  them  the  qualities  of  the  object  from  whence  they  flow,  and  the 
medium  through  which  they  pass.  Thus,  through  a  green  or  red 
glass,  all  things  we  behold  appear  of  the  same  colours ;  thus,  sore 
eyes  affect  those  which  are  sound,  and  themselves  also  by  reflexion, 
as  will  happen  to  an  inflamed  eye  that  beholds  itself  long  in  a  glass  : 
thus  is  fascination  made  out ;  and  thus  also  it  is  not  impossible  what 
is  affirmed  of  this  animal ;  the  visible  raies  of  their  eyes  carrying 
forth  the  subtillest  portion  of  their  poison,  which,  received  by  the  eve 
of  man  or  beast,  infecteth  first  the  brain,  and  is  from  thence  commu-  I 
nicated  unto  the  heart." 

But  if  the  author  of  the  'Inquiries  into  Vulgar  and  Common 
Errors  '  here  shows  something  of  the  lingering  look  with  which  most 
men  regard  received  prejudices,  he  makes  amends  by  declaring  war 
against  the  story  of  the  mode  of  the  Cockatrice's  production.  "  As 
for  the  generation,"  says  he,  "  of  the  basilisk,  that  it  proceedeth  from 
a  cock's-egg  hatched  under  a  toad  or  serpent,  it  is  a  conceit  as  mon- 
strous as  the  brood  itself."  Jonston,  who  appears  to  regard  with  a 
proper  horror  most  of  the  nefarious  proceedings  of -the  Cockatrice, 
treats  this  part  of  the  subject  quite  professionally.  "  Quomodo," 
remonstrates  the  sage  doctor  of  medicine,  "formari  a  gallo  intra 
ovum  possit  cum  utero  destituatur  non  video."  It  is  supposed  that 
this  idea  took  its  rise  from  an  Egyptian  tradition  concerning  the 
ibis;  "for  an  opinion  it  was  of  that  nation  that  the  ibis  feeding  upon 


serpents,  that  venomous  food  so  inquinates  their  ovall  conceptions,  or 
eggs  within  their  bodies,  that  they  sometimes  came  forth  in  serpentine 
shapes  ;  and  therefore  they  alwaies  brake  their  eggs,  nor  would  they 
endure  the  bird  to  sit  upon  them."  (Browne.)  Baptista  Porta  is  of 
opinion  that  if  a  hen's-egg  be  placed  in  a  ditch  full  of  serpents,  cor: 
ruption  (tabes),  arsenic,  and  other  poisons,  it  will  produce  an  animal 
noxious  to  the  sight  and  touch  :  at  the  same  time  he  puts  the  experi- 
mentalist on  his  guard,  lest  in  trying  to  produce  this  animal  he 
might  (like  Frankenstein)  give  birth  to  a  creature  that  would  do  him 
a  mischief. 

But  what  was  to  attack  this  terrible  and  unapproachable  monster  ? 
There  is  an  old  saying  that  "  everything  hath  its  enemy ; "  and  the 
Cockatrice  quailed  before  the  weasel.  (Pliny,  Solinus,  and  others.) 
The  Basilisk  might  look  daggers,  the  weasel  cared  not ; — in  he  went 
to  the  scratch.  When  it  came  to  biting,  the  affair  became  more 
serious ;  but  the  weasel  retired  for  a  moment  to  eat  some  rue  (which, 
of  course,  was  the  only  plant  which  the  Basilisks  could  not  wither, 
and  was  always  growing  where  they  lay),  returned  to  the  charge,  and 
never  left  the  enemy  till  ho  lay  stretched  dead  before  him.  So  that 
when  men  found  out  the  den  of  a  Basilisk,  they  had  only  to  turn  in  a 
weasel,  and  the  thing  was  done.  The  monster,  too,  as  if  conscious  of 
the  irregular  way  in  which  he  entered  the  world,  was  supposed  to 
have  a  great  antipathy  to  a  cock  ;  and  well  he  might ;  for  as  soon  as 
he  heard  the  cock  crow,  he  expired.  This  we  learn  from  jElian ;  and 
African  ti-avellers,  consequently,  carried  with  them  the  '  bird  of 
dawning'  as  a  specific  against  Cockatrices. 

The  Basilisk  was  of  some  use  after  death.  Thus  we  read  that  its 
carcass  was  suspended  in  the  Temple  of  Apollo,  and  in  private  houses 
aa  a  sovereign  remedy  against  spiders' -webs,  and  that  it  was  also  hung 
up  in  the  Temple  of  Diana,  for  which  reason  no  swallow  ever  dared 
to  enter  the  sacred  place. 

The  reader  will,  we  apprehend,  by  this  time  have  "  supped  full "  of 
absurdities,  but  still  we  can  imagine  his  anxiety  to  know  what  a 
Cockatrice  was  like.  We  therefore  subjoin  from  Aldrovandus,  in 
whose  work  he  will  find  two  others  made  out  of  skates  (Raia),  a 
couple  of  figures,  one  of  which  he  seems  to  owe  to  Cardan,  and  the 
other  to  Grevinus.    In  both  it  will  be  seen  that 

"  What  seemed  his  head 
The  likeness  of  a  kingly  crown  had  on." 


Basiliscus  in  solitudine  Africa  vivens. 


Basiliscus,  sive  Jlci/uUis,  Grevini. 
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In  these  cuts  -will  be  seen  an  example  of  the  '  Somnia  Porten- 
taque  Thessala,'  which  have  vanished  before  the  light  of  science. 
[Basilisk.] 

COCKCHAFER.  [Melolonthidje.] 

COCKLE.  [Cakdium.] 

COCKROACH.     The  common  name  for  the  Blatta  orientalis. 
[Blattim.] 
COCKSCOMB.  [Celosia.] 
COCKSFOOT-GRASS.  [Dactylis.] 
COCOA.  [Theobkoma.] 
COCOA-NUT.  [Cocos.] 

COCOA-PLUM,  the  fruit  of  Chrysolalanus  Icaco.  [Chbtsoba- 

LANUS.] 

COCOON.    [Bombycims;  Pupa.] 

COCOS,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Palms.  It  is  thus  defined  by  Von  Martius  : — Both  male  and  female 
flowers  on  the  same  spadix.  Spathe  simple  ;  flowers  sessile.  Males  : 
calyx  3-leaved ;  corolla  of  3  petals  ;  stamens  6  ;  a  rudiment  of  a 
pistil.  Females  :  3  sepals  and  3  petals  rolled  together ;  ovary 
3-celled ;  stigmas  3,  sessile ;  drupe  fibrous ;  putamen  with  three 


Cocoa-Nut  Palm  [Cocos  nucifera). 
a,  lower  portion  of  the  spathe  opened ;  b,  branchlet,  with  female  flowers — 
the  males  on  the  upper  end  dropped  off ;  c,  female  flower ;  d,  stamens  ; 
e,  female  corolla  ;  /,  male  corolla ;  g,  germen. 

pores  at  the  base ;  albumen  homogeneous,  hollow  ;  embryo  next  one 
of  the  pores  at  the  base ;  stems  either  lofty  or  middle-sized,  slender, 
ringed,  or  crowned  by  the  bases  of  the  petioles,  with  a  pale  fibrous 
wood;  leaves  pinnated;  the  pinn;e  lanceolate  or  linear;  flowers  pale 


yellow;  drupes  brown,  green,  or  orange-colour,  rather  diy.  The 
genus  contains  several  species. 

Cocos  nucifera,  the  common  Cocoa-Nut  Palm.  This  plant  is  found 
all  over  the  tropical  parts  of  the  world,  especially  in  the  vicinity  of 
the  sea,  growing  within  reach  of  salt-water,  and  establishing  itself 
upon  reefs  and  sandbanks  as  soon  as  they  emerge  from  the  ocean. 
Its  principal  range  is  said  by  Mr.  Marshall  to  be  between  the  equator 
and  the  25th  parallel  of  latitude,  and  in  the  equinoctial  zone  to  an 
altitude  of  about  2900  feet.  Its  great  importance  to  man  has  caused 
it  to  be  cultivated  wherever  the  climate  is  favourable  to  its  growth  ; 
and  accordingly  it  is  sometimes  found  occupying  extensive  tracts  to 
the  exclusion  of  all  other  trees  :  the  whole  Brazilian  coast  from  the 
river  San  Francisco  to  the  bar  of  Mamanguape,  a  distance  of  280  miles, 
is,  with  few  breaks,  thus  occupied ;  and  it  was  estimated  that  in  the 
year  1813  no  fewer  than  10,000,000  trees  were  growing  on  the  south- 
west coast  of  Ceylon. 

The  Cocoa-Nut  Palm  rises  like  a  slender  column  to  from  60  to  90 
feet  in  height;  its  stem  is  of  a  soft  fibrous  nature,  and  is  marked  on 
the  outside  by  rings  produced  by  the  fall  of  its  leaves ;  two  such 
leaves  are  said  to  drop  off  annually,  and  consequently  the  age  of  an 
individual  is  equal  to  half  the  number  of  the  annular  scars  of  its 
stem.  About  a  dozen  or  fifteen  leaves,  each  from  12  to  14  feet  long, 
crown  the  summit  of  the  stem  :  and  as  these  are  not  inaptly  compared 
to  gigantic  ostrich-feathers,  they  give  the  plant  the  air  of  an  enormous 
tuft  of  vegetable  plumes.  A  reticulated  substance,  resembling  coarse 
cloth,  envelops  the  base  of  each  leaf-stalk,  but  falls  off  before  the  leaf 
is  full  grown.  The  flowers  proceed  from  within  a  large  pointed  spathe, 
which  always  opens  on  the  under  side.  In  wet  seasons  the  tree 
blossoms  every  five  or  six  weeks,  so  that  there  are  generally  fresh 
flowers  and  ripe  nuts  on  the  tree  at  the  same  time  :  there  are  com- 
monly from  five  to  fifteen  nuts  in  a  bunch  ;  and  in  good  soils  a  tree 
may  produce  from  eight  to  twelve  bunches,  or  from  80  to  100  nuts 
annually. 

In  hot  countries  the  uses  to  which  the  Cocoa-Nut  Tree  is  applicable 
are  innumerable.  The  roots  are  chewed  in  place  of  the  areca-nut ; 
gutters,  drums,  and  the  posts  of  huts  are  formed  from  the  trunk  ;  the 
young  buds  are  a  delicate  vegetable  ;  shade  is  furnished  by  the  leaves 
when  growing,  and  after  separation  from  the  tree  their  large  size  and 
hard  texture  render  them  invaluable  as  thatch  for  cottages ;  they  are 
moreover  manufactured  into  baskets,  buckets,  lanterns,  articles  of 
head-dress,  and  even  books,  upon  which  writing  is  traced  with  an  iron 
stylus.  Their  ashes  yield  potash  in  abundance ;  their  midrib  forms 
oars ;  and  brushes  are  formed  by  bruising  the  end  of  a  leaf  with  a 
portion  of  the  midrib  adhering  to  it. 

The  sap  of  the  tree  during  the  time  of  blossoming  ascends  in  large 
quantities :  it  is  very  sweet,  and  flows  freely  on  the  stem  being  punctured. 
In  Ceylon  it  is  daily  collected  by  a  class  of  people  known  as  '  toddy- 
drawers,'  who  get  up  early  to  procure  it  for  the  use  of  the  inhabitants. 
If  allowed  to  stand,  this  toddy  ferments,  and  forms  palm-wine,  from 
which  an  ardent  spirit  called  arrack  is  distilled.  By  further  distilla- 
tion sugar  is  procured  from  this  spirit,  which  is  called  '  gaggheng 
sugar.'  This  sugar,  mixed  with  lime,  forms  a  powerful  cement,  which 
resists  moisture,  endures  great  solar  heat,  and  will  take  a  fine  polish. 
A  farinaceous  matter  contained  in  the  stem  is  a  good  substitute  for 
sago.  The  ripe  fruit  is  a  wholesome  food,  and  the  milk  it  contains  is 
a  grateful  cooling  beverage  ;  indeed,  these  together  form  the  principal 
sustenance  of  the  poor  Indians  in  many  countries.  The  nuts  are 
inclosed  in  an  outer  husk,  which  has  three  flat  sides  terminating  at 
the  top  in  a  blunt  point.  This  peculiar  form  seems  to  be  a  special 
provision  for  the  dissemination  of  the  species ;  growing,  as  it  does,  near 
the  shores  of  seas  and  rivers,  its  large  seeds  drop  into  the  water,  and 
their  shape  particularly  adapts  them  for  sailing;  one  edge,  being  down- 
wards, forms  the  keel,  while  the  upper  surface,  being  flat,  is  acted  upon 
by  the  wind,  and  so  propelled  along  on  the  surface  until  it  reaches 
some  coral  reef  or  shore,  where,  when  stranded,  it  vegetates  and  rises 
to  be  a  magnificent  palm,  affording  food  and  shelter  in  abundance. 
The  shell  of  the  Cocoa-Nut  is  inclosed  in  a  fibrous  husk,  which  has 
now  become  a  considerable  article  of  commerce  on  account  of  the 
strength  and  durability  of  the  fibre.  Its  preparation  is  very  simple, 
consisting  of  little  more  than  beating  the  husks  to  separate  the  fibres, 
which  are  dry  and  but  loosely  held  together,  and  afterwards  drawing 
them  through  a  coarse  comb  or  heckle,  by  which  the  refuse  is  cleaned 
out ;  it  is  then  spun  into  yarns  of  different  thickness,  and  is  now 
extensively  manufactured  in  Europe  into  ropes  and  matting  :  it  is  also 
used  to  stuff  mattrasses  and  cushions.  In  India  it  is  very  generally 
used  as  cordage  for  vessels,  and  for  fishing-nets  ;  its  lightness  recom- 
mends it  especially  for  the  latter  purpose.  Its  durability  is  surprising ; 
perhaps  no  other  vegetable-fibre  will  resist  so  long  the  action  of  alter- 
nate dryness  and  moisture.  The  hair-like  fibre  is  made  also  into 
scrubbing-brushes ;  and  the  poorer  classes  in  many  places  use  the 
entire  husk  for  the  same  purpose.  The  imports  of  cocoa-nut  yarn 
and  rope  into  England  ai-e  greatly  increasing  .  in  the  year  1851  (as 
nearly  as  can  be  ascertained)  10,661  tons  were  brought  into  Liver- 
pool from  Ceylon  and  Bombay.  The  oil  of  the  Cocoa-Nut  is  valuable 
as  an  export :  it  is  used  largely  in  Europe  for  burning,  in  the  manu- 
facture of  torches,  and  in  the  composition  of  pharmaceutical  prepara- 
tions. Mixed  with  dammar  (the  resin  of  Shorca  roousta),  it  forms  the 
J  substance  used  in  India  for  paying  the  seams  of  boats  and  ships. 
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The  name  Cocoa  seems  to  be  a  contraction  of  the  Portuguese 
Macoco  or  Macaco,  a  'monkey,'  and  to  have  been  given  from  the 
resemblance  between  the  end  of  the  shell,  where  the  three  black  scars 
are,  and  the  face  of  a  monkey.  These  three  scars  indicate  the  places 
through  which  the  three  embryoes  of  the  fruit,  if  equally  and 
completely  developed,  would  be  protruded.  But  as  out  of  the  three 
ovules  originally  formed  in  the  Cocoa-Nut  two  are  constantly  abortive 
it  happens  that  one  only  of  the  scars  has  to  fulfil  its  destined  purpose  : 
that  one  is  known  by  its  being  easily  pierced  by  a  pin ;  the  others  are 
as  hard  as  the  remainder  of  the  shell.  It  is  immediately  below  the 
soft  scar  that  the  embryo  of  the  Cocoa-Nut  is  formed,  and  the  use  of 
the  scar  is  to  allow  of  a  passage  through  the  shell  of  the  nut  for  the 
germinating  embryo,  which,  without  this  wise  contrivance,  would  be 
unable  to  pierce  the  hard  case  in  which  it  is  confined. 

Cocoa-Nuts  are  brought  to  Europe  as  wedges  to  set  fast  the  casks 
and  other  round  packages  in  the  cargo  of  vessels  ;  their  freight  there- 
fore costs  nothing. 

COCUMI'GLIA,  the  name  of  a  kind  of  Plum  {Prunus  Cocumilin) 
found  wild  in  Calabria,  and  having  the  reputation  of  being  a  powerful 
febrifuge.  It  is  described  as  bearing  a  general  resemblance  to  the 
cultivated  plum,  but  with  short  double  peduncles,  elliptical-obovate 
leaves,  which  are  smooth,  crenelled,  and  tapering  to  each  end,  the 
crenelling  and  the  petioles  covered  with  deciduous  glands,  and  with 
ovate-oblong  fruit  of  a  dull  tawny-yellow  colour,  with  a  slightly 
incurved  point,  and  an  austere  astringent  flavour.  It  is  abundant 
about  Sile,  and  on  the  mountains  which  overlook  Monteleone,  Staiti, 
Cotrone,  and  Mesoraca,  on  the  sides  exposed  to  the  sea,  as  far  as  the 
height  of  about  3000  feet.  The  bark  of  this  species  is  in  extensive 
use  for  the  cure  of  the  intermittent  fevers  of  Calabria,  both  in  private 
practice  and  in  the  military  hospitals,  where  it  is  preferred  to  cinchona. 
The  bark  of  the  root  is  principally  employed  either  in  decoction  or 
extract ;  and  its  valuable  qualities  are  attested  by  Savaresi,  Polizzi, 
Tenore,  and  other  Neapolitan  physicians.  The  medicinal  properties 
of  the  Cocumiglia  are  said  to  have  been  discovered  by  a  noble  citizen 
of  Monteleone,  who  annually  caused  a  considerable  quantity  of  the 
extract  to  be  prepared  and  distributed  among  the  Calabrian  peasantry. 
It  is  worthy  of  notice  that  febrifugal  properties  are  assigned  by  Mdrat 
to  the  bark  of  the  common  sloe  ;  and,  considering  the  very  close 
affinity  between  the  Cocumiglia,  the  sloe,  the  bullace,  and  the  common 
cultivated  plum,  it  is  highly  probable  that  similar  qualities  are 
possessed  by  all  of  them.  The  bark  should  be  collected  in  the  months 
of  November,  December,  or  January. 

CODDY  MODDY,  a  Gull  in  its  first  year's  plumage.  (Montagu.) 
[Larid-e.] 

CODEINE,  an  alkaloid  existing  in  Opium.   [Opium.  A.  &  Sci.  Div.] 

COD-FISH.  [GADID2E.] 

CODIUM,  or  Sea-Burse.  [Algje.] 

CGiLACA'NTHUS,  a  genus  of  Fossil  Fishes,  which  occurs  in  the 
Coal  Formation  and  the  Magnesian  Limestone  of  the  north  of  England. 
(Agassiz.) 

CCELEBOGYNE,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacem.  This  genus  was  named  by  Mr.  J.  Smith  from  a  speci- 
men grown  in  the  Royal  Gardens  at  Kew.  It  is  remarkable  for  the 
fact  that  being  dioecious,  the  pistiliferous  flowers  have  ripened  their 
fruit  and  produced  seeds  containing  a  perfect  embryo  without  the 
presence  of  the  staminiferous  plants.  This  appears  to  be  quite  an 
exceptional  case  to  the  law  of  production  of  the  embryo  by  the 
agency  of  the  pollen-cells  coming  in  contact  with  the  ovule.  Further 
observation  may  detect  some  hitherto  undiscovered  means  by  which 
the  pollen-cells  of  perhaps  an  allied  plant  may  come  in  contact  with 
the  pistils  of  the  Ccclebogyne.    (Linncean  Transactions.) 

CCELO'GENYS  (Illiger),  a  genus  of  Rodent  Animals  belonging  to 
the  division  without  clavicles.  Its  place  with  the  older  naturalists 
was  either  among  the  Rats  (Mus)  or  among-the  Hares.  LinnEeus,  in 
his  last  edition  (the  12th),  arranges  it  under  his  extensive  genus  Mus, 
with  the  denomination  of  Mus  Paca,  and  quotes,  among  others,  Ray, 
who  termed  it  M us  Brasiliensis.  Waterhouse  places  it  with  Dasyprocta 
in  the  sub-family  Dasyproctina. 

The  genus  Ccelogenys  possesses  two  strong  incisor  teeth  in  each  jaw, 
the  upper  ones  flattened  in  front  and  truncated  obliq  uely,  chisel-like ; 
the  lower  slightly  compressed  laterally,  and  rounded  on  the  anterior 
face.  But  these  incisors,  though  of  some  strength,  are  small  when 
compared  to  those  of  the  porcupines  and  of  the  beaver.  Like  all  the 
true  Rodents,  Cmlogenys  has  no  canines,  and  a  void  space  or  bar 
separates  the  incisors  from  the  molars,  which  amount  to  8  in  each  jaw, 
and  are  not  unlike  those  of  the  Agouti,  that  is  to  say,  they  are  com- 
posed of  complicated  riband-like  plates  of  enamel  set  in  the  interior 
bony  cement,  which  vary  and  become  more  or  less  visible  according  to 
the  greater  or  less  attrition  which  the  crowns  have  undergone.  But, 
in  Ccelogenys,  besides  the  difference  in  the  complications,  the  molars 
augment  in  size  from  the  first  to  the  last,  which  is  one-third  larger 
than  the  tooth  that  precedes  it.  (F.  Cuvier.)  There  is  also  a  striking 
peculiarity  in  the  great  development  and  projection  of  the  zygomatic 
arches,  which  are  enormously  large,  giving  great  bread£h  to  the  face, 
and  descending  unusually  low.  These  were  remarked  by  Daubenton ; 
and  Buffon  observed  that,  on  each  side  and  towards  the  lower  part  of 
the  upper  jaw,  there  existed  a  sort  of  longitudinal  fold,  destitute  of 
fjair  in  the  middle,  so  that,  at  first  sight,  it  might  be  mistaken  for  the 


mouth  of  the  animal.  This  fold,  which  Buffon  does  not  seem  to  have 
investigated,  is  the  opening  of  a  shut  sac  of  some  extent,  extending 
upwards  behind  the  arch  formed  by  the  cheek  and  temporal  bones, 
whose  inner  surface,  as  far  as  the  sac  extends  within  them,  is  lined  by 
a  continuation  of  the  integument  of  the  face,  and,  in  addition  to  it, 
the  animal  is  furnished  with  true  cheek-pouches  in  their  usual  situa- 
tion. These  last  are  capable  of  being  greatly  dilated,  and  when  filled, 
they  are  said  to  occupy  the  whole  space  beneath  the  zygomatic  arches. 


Dental  formula  :- 


-Incisors,  _;  molars,  -=  20. 
2  8 


Skull  of  Ca  logcnys. 


Upper  jaw  of  the  same. 


Germ  of  the  first  molar,  enlarged.    View  of  the  outside,  inside,  and  o»3rt  u. 
F.  Cuvier. 
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F.  Cuvier  observes,  that  the  Pacas  are,  among  the  Omnivorous 
Rodents,  what  the  Capybaras  are  among  the  Herbivorous  section.  The 
first  possess  molars  with  roots  distinct  from  their  crowns,  to  the 
number  of  4  on  each  side  of  either  jaw.  Those  of  the  upper  jaw  are 
nearly  of  a  size ;  but,  in  the  lower,  they  diminish  gradually  from  the 
last  to  the  first.  All  the  molars,  before  they  have  been  subjected  to 
the  process  of  mastication,  present,  on  the  upper  surface  of  the  crown, 
i  tubercles,  which  more  or  less  completely  divide  the  tooth  broadwise, 
and  are  separated  by  three  transverse  furrows,  more  or  less  large  or  deep. 
When  the  crown  of  the  tooth  is  exposed  to  mastication,  the  top  of 
the  tubercles  begins  to  wear  away,  and  the  enamel,  instead  of  forming 
a  sort  of  hood  or  cap,  presents  a  series  of  riband-like  foldings,  the 
outlines  of  which  are  conformable  to  the  tubercles  and  furrows.  In 
proportion  to  the  continuance  of  the  abrasion,  the  tubercles  are  suc- 
cessively effaced ;  and,  finally,  nothing  is  to  be  seen  but  the  enamel, 
which  hoops  the  tooth  externally,  and  that  which  penetrates  the 
interior  and  is  there  complicated,  the  plaits  going  very  deep,  so  that 
the  ribands  of  enamel,  whose  edges  are  exposed  on  the  triturating 
surface,  change  their  appearance  with  the  age  of  the  animal,  and  ter- 
minate by  disappearing  in  a  great  measure. 

The  Pacas  approach  the  Capybaras  and  the  Agoutis  most  nearly, 
and  are  closely  allied  to  the  latter  by  their  general  form  and  the 
similarity  of  their  organisation.  The  dental  and  generative  systems 
in  both  are  very  nearly  alike  ;  neither  have  clavicles,  nor  indeed  has 
the  Capybara ;  and  though  the  Agouti  has  only  three  toes  on  the  hind 
feet,  the  two  additional  hind  toes  of  the  Paca  are  hardly  more  than 
rudiments.  The  great  differences  consist  in  the  zygomatic  develop- 
ment, the  folding  back  of  the  skin  under  the  zygomatic  arch — and 
the  consequent  bluff  appearance  of  the  head — the  cheek-pouches,  and 
the  fur. 

F.  Cuvier  records  two  species,  C.  subniger  and  C.  fulvus  ;  but  Baron 
Cuvier,  in  the  last  edition  of  the  '  Regne  Animal,'  treats  them  as 
varieties  of  the  same  species. 

C.  Paca  (Reugger),  the  Paca.  It  is  the  Mus  Paca,  Linnaeus ;  Cavia 
Paca,  Schreber ;  C.  subniger,  F.  Cuvier ;  C.  niger,  F.  Cuvier ;  Osteossera 
platycephala,  Harlan ;  Le  Pag,  D' Azara. 

Its  general  appearance  reminds  the  observer  of  the  Pachydermatous 
animals,  for  it  is  thick-set  and  stubby.  The  legs  are  thick,  the  neck 
short,  the  head  heavy,  the  body  rounded,  the  gait  clumsy,  but  the 
motions  of  the  animal  are  prompt  and  sudden.  All  the  feet  have  five 
toes,  which  anteriorly  have  the  ordinary  proportions,  but  posteriorly 
the  analogues  of  the  little  toe  and  great  toe  are  extremely  short  in 
proportion  to  the  rest,  and  almost  rudimentary,  like  the  upper  or 
lateral  toes  in  the  hog.  The  claws  are  conical,  thick,  and  strong,  and 
proper  for  digging.  The  tail  is  reduced  to  a  naked  immoveable 
tubercle,  a  few  lines  in  length.  The  principal  male  organ  is  directed 
backwards,  and  there  is  no  external  appearance  of  the  testicles.  The 
external  ear  is  moderate  in  size,  rounded,  and  simple.  There  is 
nothing  particular  about  the  eye,  the  pupil  of  which  is  round.  The 
nostrils,  which  are  large  and  almost  united,  open  transversely  at  the 
muzzle.  The  tongue  is  very  soft,  short,  and  thick.  The  upper  lip  is 
divided,  the  interior  of  the  mouth  is  furnished  with  cheek-pouches, 
and,  externally,  the  large  area  formed  by  the  development  of  the 
zygomatic  arch  is  lined  on  its  inner  surface  with  a  continuation  of  the 
skin  of  the  cheeks,  which  is  reflected  from  the  face,  so  as  to  form  a 
hollow  pouch,  of  which  there  is  no  other  example  among  mammi- 
ferous  animals,  and  the  use  of  which  it  is  difficult  to  divine,  if  the 
great  development  of  the  zygomatic  arch  be  not  destined  to  preserve 
the  true  cheek-pouches  (abajoues)  from  external  shocks.  Strong 
whiskers  spring  from  the  sides  of  the  muzzle,  and  from  behind  the 
eye.  The  fur  is  composed  of  silky  hairs,  very  short,  very  thin,  and 
very  stiff,  of  a  blackish-brown  on  all  the  upper  parts  of  the  body, 
excepting  four  rows  of  parallel  spots,  which  begin  at  the  shoulders 
and  terminate  at  the  buttocks :  the  spots  of  each  row  are  so  approxi- 
mated, that  when  viewed  in  a  particiilar  direction  they  seem  to  form 
an  uninterrupted  line,  and  the  row  nearest  the  belly  is  almost  con- 
founded with  the  colour  of  that  part,  which  is  white,  as.  well  as  the 
under  parts  of  the  lower  jaws,  the  internal  surface  of  the  limbs,  and 
the  claws.  Length  of  the  body,  from  the  occiput  to  the  insertion  of 
the  tail,  16  inches  :  length  of  the  head,  from  the  occiput  to  the  end  of 
the  muzzle,  5  inches.  Height,  to  the  shoulders  12  inches — to  the  top 
of  the  buttocks  (train  de  derriere)  14  inches,  French.    (F.  Cuvier.) 

This  animal  is  better  known  as  the  Paca  of  zoologists  generally,  and, 
after  the  Capybara  and  Coypu,  is  one  of  the  largest  of  the  South 
American  Rodents.  It  is  the  Spotted  Cavy  of  Pennant  and  Bewick, 
the  Pag  of  the  Brazilians,  Paig  of  the  inhabitants  of  Paraguay, 
Ourana  of  some  of  the  tribes  of  Guyana  and  Pakiri  of  others,  the  Pak 
of  the  colonists  of  Cayenne,  and  the  Water-Hare  of  those  of  Surinam. 
In  all  these  countries  it  is  common,  with  the  exception  of  Paraguay, 
where,  according  to  D'  Azara,  it  is  very  rare.  They  formerly  existed  in 
the  islands  of  the  West  Indies. 

In  a  state  of  nature  the  habitation  of  the  Paca  is  in  low  humid 
forests,  and  in  the  neighbourhood  of  water.  The  animal  digs  a  burrow 
like  the  rabbit,  but  much  less  deep  ;  indeed  it  is  so  near  the  surface, 
that  the  foot  of  the  pedestrian  often  breaks  through,  and,  sinking  into 
the  tunnel,  drives  out  the  tenant.  There  are  generally  three  issues 
to  a  burrow,  and  the  aperture  of  these  the  animal  covers  with  dry 
leaves  and  branches.    To  take  it  alive,  the  huuter  stops  two  of  these 


apertures,  and  digs  into  the  third ;  but  when  the  penetralia  are 
reached,  the  hapless  besieged  makes  a  most  determined  resistance, 
fighting  the  enemy  with  ferocity,  and  trying  to  bite.  When  undis- 
turbed, it  often  sits  up  and  washes  its  head  and  whiskers  with  its  two 
fore  paws,  which  it  licks  and  moistens  with  its  saliva  at  each  ablution, 
like  a  cat ;  and  with  these  fore  paws,  as  well  as  with  the  hind  ones,  it 
often  scratches  itself  and  dresses  its  fur.  Though  heavy  and  corpulent, 
it  can  run  with  a  good  deal  of  activity,  and  often  takes  lively  jumps. 
It  swims  and  dives  with  great  adroitness,  and  its  cry  resembles  the 
grunting  of  a  young  pig.  Its  food  consists  of  fruits  and  tender  plants, 
which  it  seeks  in  the  night,  hardly  ever  quitting  its  burrow  in  the  day, 
the  strong  light  of  which,  as  is  the  case  with  other  nocturnal  animals, 
is  oppressive  to  its  eye.  The  planter  often  rues  the  visits  made  by 
these  midnight  foragers  to  his  sugar-canes.  The  female  is  said  to 
bring  forth  at  the  rainy  season,  and  to  produce  but  a  single  young  one, 
which  stays  a  long  time  with  the  mother.  The  Pacas  are  very  cleanly 
creatures,  never  dropping  their  excrements  near  their  dwellings,  but 
going  to  a  considerable  distance  for  that  purpose. 


The  Taca  {Calngeuys  Paca). 


In  captivity,  according  to  F.  Cuvier,  no  animal  can  exhibit  less 
intelligence.  When  offended,  it  throws  itself  violently  at  the  object 
which  has  displeased  it,  and  then  makes  a  grumbling,  which  breaks 
out  into  a  kind  of  barking ;  and  when  it  is  not  eating  it  is  sleeping. 
But  it  requires  a  soft  and  well-made  bed  ;  and,  to  obtain  this,  it 
collects  with  its  mouth  hay,  herbage,  straw,  anything  indeed  that  suits 
its  purpose,  of  which  it  makes  a  little  heap,  and  then  lies  down  in  the 
centre  of  it.  This  bed  it  never  defiles,  but  goes  to  the  extremity  of 
its  cage  the  farthest  removed  from  it,  and  constantly  resorts  to  the 
same  spot  for  the  same  purpose.  If,  says  F.  Cuvier,  it  is  but  little 
favoured  on  the  side  of  intelligence,  it  appears  on  the  other  hand  to 
be  recompensed  by  a  large  share  of  instinct,  to  judge,  at  least,  by 
appearances.  Mr.  Bennett,  from  his  observation  of  one  which  lived 
for  some  months  in  the  Garden  of  the  Zoological  Society  in  the 
Regent's  Park,  says  that  it  is  quiet  and  contented  in  captivity. 
Bufibn,  who  kept  one  for  some  time  in  his  house,  found  it  familiar 
and  mild. 

The  flesh  is  stated  to  be  excellent  and  of  good  flavour ;  but  as  it  is 
very  fat  and  rich,  it  soon  cloys  :  it  is  prepared  for  cookery  by  being 
scalded  like  a  sucking  pig.  Piso  gives  the  following  character  of  its 
merits  for  the  table  : — "  Came  est  tenera,  pingui  lardo  non  indigens, 
si  assetur,  sed  inter  epulas  magnatum,  sicut  lepores  et  caprese  in 
Europa,  habetur."  Its  skin  is  of  no  value  to  the  furrier ;  but  its 
thickness  might  make  it  available  in  the  useful  arts.  F.  Cuvier 
thinks  that  it  would  be  possible  to  introduce  this  animal  into  our 
European  rural  establishments,  and  that  it  would  form  a  very  good 
acquisition  in  the  department  of  domestic  economy. 

C.  laticeps  (Lund)  is  a  fossil  species  founded  upon  a  cranium  from 
the  caverns  of  Brazil.  In  this  species  the  surface  of  the  frontal  bone 
and  zygomatic  arch  are  smooth.  It  also  differs  from  the  last  species 
in  the  infra-orbital  opening  being  larger,  the  upper  part  of  the  bony 
ring  which  incloses  it  narrower,  and  the  zygoma  is  thrown  more 
boldly  forwards.  Dr.  Lund  distinguishes  a  second  species  from  the 
same  caverns,  which  he  calls  C.  major.  It  is  much  larger  than  the 
last.  Mr.  Waterhouse  says,  "  From  the  caverns  above  alluded  to  the 
British  Museum  contains  numerous  remains  referrible  to  the  genus 
Cmlogenys.  The  most  characteristic  specimen  among  these  is  a  consi- 
derable portion  of  a  skull,  in  which  I  can  find  no  points  which  would 
lead  me  to  suppose  it  belonged  to  a  species  distinct  from  the  common 
Paca." 

CCELOPTY'CHIUM,  a  genus  of  Spongiadce,  proposed  by  Goldfuss, 
for  some  fossils  of  the  Chalk. 
COENURUS.  [Entozoa.] 
CCEREBA.    [Ccereba,  Supp.] 

COFFE'A,  a  Cinchonaceous  genus,  consisting  of  many  species  of 
tropical  berry -bearing  shrubs,  one  of  which,  Coffea  Arabica,  is  cele- 
brated for  the  agreeable  stimulating  effect  of  an  infusion  of  its  roasted 
albumen.  This  substance,  the  coffee  of  commerce,  is  to  that  plant 
what  the  flour  is  to  corn,  the  white  meat  to  a  cocoa-nut,  and  the 
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aromatic  ruminated  substance  to  a  nutmeg.  It  is  a  secretion  formed 
in  the  interior  of  the  seed,  and  enveloping  the  embryo  plant,  for 
■whose  support  it  is  destined  when  it  first  begins  to  germinate  ;  it 
constitutes  the  principal  part  of  the  seed,  the  embryo  itself  being  a 
minute  body  lying  in  a  cavity  at  one  end  of  the  albumen.  Unskilful 
observers  are  often  unable  to  find  the  embryo  ;  but  it  may  readily  be 
seen  by  the  following  simple  means  : — Take  a  new  sample  of  small 
fine  unroasted  Mocha  coffee,  and  throw  it  into  boiling  water ;  the 
embryo  will,  after  a  little  while,  be  expelled  with  force  from  the 
albumen  in  a  majority  of  cases. 

The  genus  Coffea  is  known  among  Cinchonaceous  Plants  by  having 
a  tubular  corolla,  with  four  or  five  spreading  divisions ;  stamens 
arising  from  the  naked  throat  of  the  corolla,  and  either  extending 
beyond  it  or  inclosed  within  it;  and  a  succulent  berry  containing  two 
cells  lined  with  a  cartilaginous  membrane,  of  the  texture  of  parch- 
ment, in  each  of  which  cells  there  is  a  single  seed,  convex  at  the 
back  and  deeply  furrowed  in  front,  in  consequence  of  the  albumen 
being  rolled  inwards. 

Coffea  Arabica  is  an  ever-green  shrub,  with  oval  shining  wavy 
sharp-pointed  leaves,  white  fragrant  five-cleft  clustered  corollas  with 
projecting  anthers,  and  oblong  pulpy  berries,  which  are  at  first  of  a 
bright  red,  but  afterwards  become  purple.  It  is  stated  by  Niebuhr 
to  have  been  brought  from  Abyssinia  to  Yemen  by  the  Arabs  from  a 
country  similar  to  their  own  plains  and  mountains.  By  that  people 
it  has  for  ages  been  cultivated  in  the  hilly  range  of  Jabal,  in  a  healthy 
temperate  climate,  watered  by  frequent  rains,  and  abounding  in  wells 
and  water-tanks.  Here  the  plants  are  grown  in  grounds  that  arc 
continually  irrigated,  and  in  soil  from  one  to  one  and  a  half  foot  deep. 
Among  the  plantations  are  interspersed  various  kinds  of  trees,  whose 
shade  has  a  beneficial  effect  upon  the  coffee-bushes.  When  in  flower, 
they  diffuse  a  most  delicious  fragrance,  in  the  midst  of  which  the  natives 
fix  their  habitations.  The  fruit  begins  to  ripen  in  February;  and 
when  the  seeds  are  prepared,  they  are  conveyed  to  the  city  of  Beit  el 
Fakih,  whence  part  goes  to  Mocha,  and  another  portion  to  Hodeida 
and  Loheia,  wheno/j  it  finds  its  way  to  Djedda  and  Suez  for  the 
Turkish  and  European  markets. 


Coffee  Plant  [Coffea  Arabica). 
a,  Corolla  opened,  showing  the  stamens  ;  b,  pistil ;  c,  berry  ;  d,  e,  sections  of 
the  same  ;  /,  embryo. 

Richness  of  soil  in  the  West  Indies  has  been  thought  to  be  the  cause 
of  the  inferior  quality  of  coffee  grown  in  that  part  of  the  world,  and 
to  the  supposed  dryness  of  Yemen  has  been  ascribed  the  excellence 
of  Mocha  coffee.  But  it  has  been  shown  that  the  Arabs  counteract 
the  effect  of  any  dryness  in  the  air  by  abundant  irrigation  ;  and  that 
moreover  it  is  not  in  the  Tehama  or  dry  parts  of  the  country  that  it 
is  cultivated,  but  on  hill-sides,  where  the  temperature  is  much  lower, 
and  where  it  rains  daily  for  four  months  in  the  year. 


The  seed  of  Coffea  Arabica  consists  of  much  horny  albumen,  and  ,i 
peculiar  principle  or  alkaloid,  termed  Caffeine,  which  contains  more 
nitrogen  than  any  other  known  vegetable  substance.  The  seed  is  used 
in  a  raw  state  in  medicine,  and,  when  roasted,  both  as  a  medicine  and 
still  more  extensively  as  an  article  of  diet.  The  coffee-plant  begins  to 
produce  fruit  when  two  or  two  and  a  half  years  old ;  but  the  quality 
of  the  seeds  from  young  stems  is  not  so  good  as  that  from  stems  four 
or  five  years  old.  The  size  and  colour  of  the  bean  (as  the  inner  part 
of  the  seed  is  called)  vary  considerably,  those  from  the  West  Indies 
being  larger  than  those  from  the  East.  Much  more  depends  upon  the 
manner  of  roasting  and  making  the  coffee,  than  upon  the  quality  of 
the  bean.  The  superiority  of  French  coffee,  in  the  preparation  of 
which  little  or  no  Mocha  coffee  is  used,  proves  this  position.  Beans 
of  a  good  quality  are  hard  and  heavy,  sink  quickly  in  water,  are  of  a 
light  yellowish-green  colour,  not  discoloured  or  black,  and  possess  the 
odour  of  coffee,  which  though  faint  is  peculiar,  and  are  free  from  any 
damp  smell.  Beans  recently  collected,  or  only  two  or  three  months 
from  the  tree,  are  not  so  good  as  those  about  a  year  old ;  when  older 
than  this  they  become  deteriorated.  From  the  analysis  of  Seguin  and 
Schroder,  coffee  consists  of  coffee-bitter  (impure  caffeine),  solid  fat, 
resin,  a  little  aromatic  principle,  gum,  albumen  (this  albumen,  accord- 
ing to  Seguin,  unites  with  the  yellow  coffee-bitter,  and  forms  a  green), 
and  lignin. 

The  taste  of  raw  coffee  is  somewhat  sweetish  ;  but  the  application 
of  heat  in  the  process  of  roasting  produces  important  changes. 
The  bean  increases  to  nearly  twice  the  original  size,  while  it  loses 
about  one  third  of  its  weight :  a  powerful  and  agreeable  odour  is 
evolved,  and  a  large  quantity  of  empyreumatic  oil,  which  appears  in 
small  drops  on  the  surface,  is  formed  along  with  a  bitter  principle, 
probably  by  an  alteration  in  the  caffeine,  and  of  the  saccharine  matter. 
The  roasting  should  take  place  in  a  close  revolving  iron  cylinder,  over 
a  clear  but  moderate  tire,  and  should  not  be  carried  too  far  :  when 
the  beans  have  acquired  a  light  chestnut  colour,  the  roasting  should 
be  discontinued.  The  beans  are  then  to  be  cooled  quickly  by  being 
tossed  up  into  the  air,  and  the  grinding,  or  rather  rough  pounding, 
should  be  performed  in  a  covered  mortar  or  mill.  The  drink  should 
be  prepared  from  it  as  soon  as  possible,  by  infusion,  which  is  prefer- 
able, unless  some  apparatus  be  employed  by  which  a  kind  of  decoction 
is  made  in  a  close  vessel.  About  half  an  ounce  of  coffee  powder  should 
be  used  for  every  eight  ounces  (half  a  pint)  of  water.  In  Britain  the 
roasting  is  generally  carried  too  far ;  and  the  subsequent  parts  of  the 
process,  instead  of  being  performed  immediately,  are  often  postponed 
for  days  or  even  weeks,  by  which  the  aroma  is  dissipated  :  when 
made  the  liquid  is  generally  deficient  in  strength  and  clearness.  The 
employment  of  white  of  egg  or  fish-skin  for  clarification  is  decidedly 
objectionable  :  clearness  is  thus  purchased,  but  at  the  expense  of  the 
strength. 

The  addition  of  milk  (which  should  always  be  hot)  and  of  sugar 
heightens  the  nourishing  qualities  of  this  beverage,  and  in  the  morning 
renders  it  a  more  substantial  article  for  breakfast.  When  taken  after 
dinner  to  promote  digestion  it  should  be  without  milk,  and,  where  the 
palate  can  be  reconciled  to  it,  without  sugar. 

There  is  much  uncertainty  as  to  the  first  introduction  of  coffee 
into  the  western  parts  of  Europe.  The  Venetians,  who  traded  with 
the  Levant,  were  probably  the  first  to  use  it.  We  find  it  mentioned 
in  the  year  1615  by  Peter  de  la  Valle,  and  thirty  years  after  this  some 
gentlemen  returning  from  Constantinople  to  Marseille  brought  with 
them  a  supply  of  this  luxury,  together  with  the  vessels  required  for 
its  preparation. 

Coffee  was  first  introduced  into  England  in  the  year  1652,  fourteen 
years  earlier  than  the  introduction  of  tea.  The  first  coffee-house  was 
opened  in  George  Yard,  Lombard  Street,  by  a  Greek  named  Pasque, 
who  was  brought  from  Turkey  by  a  merchant  of  the  name  of 
Edwards. 

The  adulterations  of  ground  coffee  are  very  considerable ;  the  most 
important  of  these  is  chicory,  a  dark  brown  powder  made  from  the 
roasted  roots  of  the  Chicorium  Intybus.  It  is  perfectly  harmless,  and 
by  some  is  thought  to  be  an  agreeable  addition  to  the  coffee  :  it  is  not 
however  of  so  much  value,  and  should  not  therefore  be  added  to  the 
coffee  by  the  dealer,  but  sold  separately,  so  that  those  who  desire  to  add 
it  may  purchase  it  themselves.  Various  other  seeds  are  used  either 
as  imitations  or  adulterations  of  coffee,  such  as  Rye-Chick  Peas  (Cicer 
arietinum),  Broom  Seeds  (Spartum  scoparium),  the  Yellow  Water-Iris 
(7m  pscudacorus),  and  the  Dandelion  root  (Leontodon  taraxacum). 
It  has  been  suggested  to  use  the  leaves  of  the  coffee-plant  in  infusion 
the  same  as  those  of  the  tea-plant,  and  it  is  said  they  form  a  very 
agreeable  beverage  ;  but  the  berries  are  too  valuable  in  themselves  to 
permit  of  the  trees  being  injured  by  the  loss  of  their  leaves,  as  they 
would  be  were  there  any  demand  for  them  as  an  article  of  diet. 

For  medical  uses,  trade,  and  cultivation,  see  Coffee,  in  Arts  and 
Sc.  Div. 

COIX,  a  genus  of  Plants  belonging  to  the  natural  order  of  Grasses. 
One  of  the  species,  C.  Lacliryma,  has  hard  stony  fruits,  which  are 
known  by  the  name  of  Job's  Tears.  These  fruits  are  supposed  by 
some  writers  to  be  strengthening  and  diuretic. 

COLAPTES.  [PicievE.] 

COLARIS.  [Cokacias.] 

COLCHICACE^S.    f  M el  a  nthace^.] 
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COLCHICUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Melanthacem.  It  has  a  coloured  funnel-shaped  perianth,  with  a  very 
long  subterranean  slender  tube,  and  a  somewhat  campanulate  6-parted 
limb  ;  6  stamens  inserted  into  the  throat  of  the  tube ;  a  3-celled 
ovary;  numerous  ovules  in  2  or  4  rows;  3  long  filiform  styles; 
stigmas  somewhat  clavate  ;  capsule  3-celled,  3-partible,  opening 
inwardly ;  seeds  numerous,  roundish,  with  a  shrivelled  skin. 

C.  autumnale,  Meadow  Saffron,  is  a  plant  with  a  solid  bulb-like 
rootstock,  found  wild  in  various  parts  of  Europe,  as  well  as  in  Great 
Britain,  and  forming  a  gay  carpet  in  the  autumn  in  the  fields,  where 
its  lively  purple  crocus-like  flowers  spring  up.  Its  under-ground 
stems,  or  bulbs,  as  they  are  called,  and  its  seeds,  abound  in  an  acrid 
stimulating  deleterious  principle,  which  has  been  carefully  examined 
by  modern  chemists,  and  the  plant  forrns  an  important  article  in  the 
Materia  Medica,  large  quantities  of  both  rootstocks  and  seeds  being 
annually  consumed  in  the  manufacture  of  Eau  Me'dicinale,  and  other 
medicinal  preparations.  The  rootstock  is  irregularly  egg-shaped,  and 
covered  with  a  dry  brittle  brown  skin ;  at  its  base  it  bears  a  bud, 
which  feeds  upon  the  parent  stock,  exhausting  and  finally  replacing 
it  every  year.  Its  flowers  are  large,  pale  purple,  and  spring  up  in  the 
autumn  without  leaves,  forcing  themselves  readily  through  the  soil, 
and  expanding  just  their  orifice,  together  with  the  anthers  and 
stigmas,  above  the  surface  of  the  soil,  while  the  tubular  part  with 
the  ovary  and  filaments,  remains  enveloped  in  membranous  sheathing 
spathes  below  the  soil.  Each  stock  produces  six  or  eight  of  these 
flowers.  The  stamens  are  six,  the  ovaries  three,  each  with  a  long 
thread-shaped  style,  and  not  adhering  in  any  degree  to  the  tube  of 
the  flower.  These  are  succeeded  by  three  little  follicles,  which 
slightly  adhere  to  one  another  by  their  inner  edge,  and  in  the  spring 
are  elevated  above  the  soil  by  their  lengthened  footstalk.  At  this 
time,  too,  the  foliage  makes  its  appearance  in  the  form  of  an  erect  tuft 
of  broad,  oblong,  shining,  sheathing  leaves.  Each  follicle  contains 
several  oblong  seeds.  It  is  found  in  the  moist  rich  pastures  of 
England,  and  in  various  other  countries  of  Europe. 

Colchicum  is  so  very  like  an  autumn  crocus  that  an  inexperienced 
observer  might  readily  mistake  the  one  for  the  other.  They  are 
however  to  be  distinguished  by  the  crocus  having  only  three  stamens, 
one  style,  and  an  inferior  ovary,  while  the  Colchicum  has  six  stamens, 
three  styles,  and  a  superior  ovary — distinctions  of  no  little  importance 
when  the  poisonous  qualities  of  Colchicum,  in  which  the  crocus  does 
not  at  all  participate,  are  considered. 

For  medicinal  purposes  the  rootstocks  of  Colchicum  should  be  col- 
lected at  Midsummer,  and  they  should  be  used  immediately ;  for  at 
that  time  the  peculiar  principles  which  they  contain  are  in  the 
greatest  state  of  concentration.  If  they  are  employed  at  a  time  when 
the  plant  is  in  a  state  of  growth,  especially  when  it  is  coming  into 
flower,  those  principles  are  partly  lost  and  decomposed  by  the  growth 
of  the  plant,  and  there  is  no  certainty  as  to  the  quantity  of  Colchicine 
that  a  given  weight  of  the  rootstocks  will  yield. 

Other  species  of  Colchicum  are  cultivated  for  the  sake  of  their 
flowers,  but  they  are  of  no  medicinal  importance,  and  are  very  badly 
distinguished  from  each  other  by  botanists. 

Three  different  parts  of  C.  autumnale  yield  an  active  principle  used 
in  medicine,  but  they  respectively  contain  it  in  the  greatest  intensity 
at  different  seasons  of  the  year ;  the  cormus  (incorrectly  called  root 
or  solid  bulb)  having  it  in  perfection  about  June  or  J uly,  the  flowers 
in  September,  and  the  seeds  the  following  spring.  The  cormus  and 
seeds  are  most  frequently  employed  in  Britain  ;  but  should  the  proper 
period  (Midsummer)  for  collecting  the  cormi  be  neglected,  the  flowers 
may  be  substituted,  though  they  can  only  be  put  to  immediate  use, 
as  they  do  not  keep  well.  The  cormi  are  found  at  various  depths 
under  ground  ;  when  very  deep  they  are  not  so  good,  being  the  pro- 
duce of  old  exhausted  plants.  Each  cormus  is  about  the  size  of  a 
hazel-nut  or  walnut,  ovate  or  heart-shaped,  consisting  of  a  white 
fleshy  succulent  substance,  which,  when  cut  across,  exhibits  roundish 
plates.  It  is  somewhat  flatter  on  one  side,  on  which  also  may  be  dis- 
covered a  groove,  in  which  is  lodged  the  germ  of  the  flower-stem  of 
the  following  year.  The  recent  cormus  has  a  nauseous  radish-like 
odour ;  when  dried,  no  odour ;  the  taste  is  sweetish-bitter,  leaving  an 
acrid  sensation  in  the  throat. 

The  seeds,  which  should  be  collected  in  May,  are  small,  globose, 
about  the  size  of  a  grain  of  millet,  of  an  obscure  fawn-colour,  opaque, 
rough,  and  wrinkled,  with  a  white  hilum  at  the  base,  very  hard, 
tough,  and  difficult  to  reduce  to  powder.  The  relative  proportions 
of  the  constituent  ingredients  of  the  cormus  differ  greatly,  according 
to  the  season  of  the  year  when  it  is  taken  up  for  examination,  as 
Stolze's  analyses  demonstrate.  The  active  principle  of  Colchicum 
was  long  considered  to  be  the  same  as  that  of  Veratrum,  and  hence 
called  Veratria;  but  Geiger  and  Hesse  have  shown  that  it  is  different, 
and  have  termed  it  Colchicine.  The  seeds  contain  this  principle,  and 
likewise  some  thick  oil.  Colchicum  imparts  its  active  principle 
partially  to  water,  but  more  so  to  acetic  acid,  proof  spirit,  and  wine. 
A  sirup  is  sometimes  formed  of  it,  but  it  does  not  keep  well. 

COLE,  COLESEED.  [Brassica.] 

COLEO'PTERA  (Ko\e6Tnepa),  a  name  first  applied  by  Aristotle 
\'  Hist.  Anim.'  i.  &c),  and  now  universally  adopted,  to  designate  one  of 
the  orders  into  which  Insects  are  divided,  the  species  of  which  order 
are  commonly  known  by  the  name  of  Beetles. 


Nearly  all  true  Insects,  or  those  Annulose  Animals  which  have  six 
legs,  exhibit,  in  a  more  or  less  developed  state,  four  wings,  or  mem- 
bers, which,  although  they  may  not  enable  the  animal  to  fly,  occupy 
the  same  situation,  and  are  analogous  to  those  which  in  many  insects 
are  true  organs  of  flight. 

These  members  are  modified  in  various  ways  to  suit  the  habits  of 
the  species  or  of  the  groups  in  general ;  but  in  those  insects  whose 
habits  are  of  a  nature  not  to  require  the  power  of  flight  they  are  very 
seldom  entirely  wanting,  being  found  either  in  a  rudimentary  state, 
or  modified  in  their  structure  so  as  to  perform  some  other  office.  In 
those  instances  where  the  wings  are  only  rudimentary,  we  cannot 
often  assign  any  positive  use  for  them ;  we  can  only  perceive  that  the 
affinities  of  the  individuals  exercise  an  influence  in  these  respects— 
that  is  to  say,  those  species  which  belong  to  groups  where  the  indi- 
viduals generally  possess  perfect  wings,  will  often  possess  these 
members  in  a  rudimentary  state,  when  from  their  habits  they  do 
not  require  the  power  of  flying.  It  appeared  necessary  to  make 
these  few  general  remarks  before  proceeding  to  give  the  distin- 
guishing characters  of  a  Coleopterous  Insect,  in  order  that  the 
nature  of  these  characters  and  the  departures  from  them  might  be 
understood ;  for  it  is  difficult  to  give  a  strict  definition  of  any  group 
of  animals. 

The  insects,  then,  which  constitute  the  order  Coleoptera  may  be 
characterised  as  having  four  wings,  of  which  the  two  superior  are  not 
suited  to  flight,  but  form  a  covering  and  protection  to  the  two  inferior, 
and  are  of  a  hard  and  horny  or  parchment-like  nature,  and  when 
closed,  their  inner  margins,  which  are  straight,  touch  and  form  a 
longitudinal  suture  (Jig.  16,  c) ;  the  inferior  wings,  when  not  in  use, 
are  folded  transversely  under  the  superior,  and  are  membranous. 
From  this  character  of  having  the  wings  in  a  sheath,  the  term 
Coleoptera  was  applied,  it  being  composed  of  the  two  Greek  words 
KoAetJs,  a  sheath,  and  irr^pi.,  wings.  The  superior  wings,  which  form 
the  sheath,  are  generally  called  elytra. 

The  principal  exceptions  to  this  general  rule  are  as  follows  : — those 
beetles  which  have  no  under- wings,  or  have  them  in  a  rudimentary 
state,  as  in  Carabus  cancellatus,  and  those  in  which  the  elytra  are 
soldered  together  at  the  suture,  in  which  case  we  believe  no  under 
wings  are  ever  found.  Another  species  of  Carabus  (C.  violaceus)  and 
many  among  the  Heteromera  afford  examples  of  this  exception.  There 
are  several  beetles  in  which  the  elytra  do  not  close  at  the  suture,  and 
in  which  the  under-wings  are  not  protected  by  them.  Such  is  the 
case  in  the  genera  Sitaris,  Ripiphorus,  and  others,  in  which  the  wing- 
cases,  or  elytra,  are  somewhat  pointed;  and  in  the  genus  Molorchus, 
among  the  Cerambycidm,  the  wing-cases  are  very  short,  and  the  wings 
are  not  folded  beneath  them  when  at  rest.  In  the  Staphylinidw  the 
wing-cases  are  also  very  short,  but  the  under-wings,  by  a  series  of 
folds,  are,  when  not  in  use,  entirely  concealed  beneath  them  ;  and 
as  in  this  tribe  the  elytra  form  a  straight  suture  when  closed,  the 
only  exception  consists  in  the  greater  number  of  folds  in  the  under- 
wings. 

Numerous  other  exceptions  might  be  noticed,  but  we  shall  merely 
mention  the  genus  Melon,  where  one  elytron  partly  folds  over  the 
other;  the  families  Lampyridce  and  Tdepikoridce,  in  which  the  elytra 
are  comparatively  soft  and  flexible;  and  the  glow-worm,  the  female 
of  which  beetle  has  neither  elytra  nor  wings. 

The  larva;  of  Coleopterous  Insects  are  generally  composed  of 
thirteen  distinct  segments,  the  head  included.  They  are  almost 
always  of  an  elongate  cylindrical  or  slightly  depressed  form  ;  the 
body  is  often  soft  and  fleshy,  and  of  a  white  colour :  in  these  the  head 
is  always  of  a  firmer  texture,  being  of  a  horny  nature.  The  principal 
parts  of  the  mouth  are  the  same,  as  to  number,  as  in  the  perfect 
insect,  although  the  parts  are  (as  far  as  our  observations  go)  always 
differently  formed.  The  head  is  furnished  with  two  antenna;,  which 
are  generally  minute,  and  composed  of  four  joints  ;  and  ocelli,  or  simple 
eyes,  are,  on  each  side,  situated  near  the  base  of  the  antenna.  The 
body  is  furnished  with  six  legs,  which  are  attached  to  the  first  three 
segments,  or  those  next  the  head,  a  pair  to  each  :  the  legs  are  small 
and  usually  terminated  by  a  simple  claw.  Sometimes,  in  addition  to 
the  ordinary  legs,  the  larva  is  furnished  with  false  legs  (often  termed 
pro-legs) ;  these  are  fleshy  tubercles  which  the  animal  can  protrude 
at  pleasure,  and  are  used  to  propel  the  body.  Some  larva;  have  only 
two  of  these  pro-legs,  which  are  attached  to  the  apex  of  the  terminal 
segment  of  the  abdomen,  or  placed  beneath  that  segment;  and  in 
the  larva)  of  the  species  of  Cerambycidce  each  segment  of  the  body 
is  thickened  in  the  middle  both  above  and  below  :  these  parts  the 
animal  has  the  power  of  protruding  considerably,  by  which  means  it 
is  enabled  to  thrust  itself  forwards  or  backwards  in  the  holes  in 
the  trunks  or  boughs  of  trees  which  are  formed  by  its  feeding  upon 
the  wood. 

The  larvse  of  groups  (generally  believed  to  be  natural)  very  closely 
resemble  each  other,  though  those  of  different  groups  are  sufficiently 
distinct ;  hence  a  knowledge  of  the  larva?  is  of  great  use  in  determin- 
ing the  natural  affinities  of  species  when  their  families  or  sections  are 
not  well  ascertained. 

We  select  as  an  illustration  of  the  principal  characters  of  a  Coleop- 
terous larva,  that  of  one  of  the  Lamellicornes,  a  group  which  comprises 
the  common  Cockchafer,  and  where  the  larva;  generally,  if  not  always, 
have  their  body  bent  under  at  the  apex. 
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Fig.  1,  Larva  of  a  Coleopterous  Insect ;  a,  natural  size  ;  b,  leg  ;  c,  antenna  ; 
d,  mandible ;  e,  maxilla.  Fig.  2,  Pupa  state  of  the  same  insect.  Fig.  3, 
natural  length  of  the  pupa. 

We  shall  now  proceed  to  the  pupa  state  of  Coleopterous  Insects. 
Those  larvae  that  live  in  the  ground  generally  prepare  for  the  pupa 
state  by  removing  the  soil  which  surrounds  them  so  as  to  form  an 
open  oval  space :  others  form  a  species  of  cocoon  around  them, 
constructed  of  particles  of  earth,  and  other  substances  within  reach, 
joined  together  by  a  kind  of  web  or  glutinous  substance.  Wood- 
feeding  larvae,  or  those  that  live  in  the  trunks  or  bark  of  trees,  for  the 
most  part  assume  the  pupa  state  without  such  preparation. 

Some  larvoo  which  feed  upon  plants  inclose  themselves  in  a  sphe- 
rical cocoon ;  others  again  suspend  themselves  by  the  tail,  and  hang 
from  a  leaf  or  stalk  of  the  plant.  In  one  instance  we  have  known  the 
animal  to  assume  the  pupa  state  within  the  skin  of  the  larva.  The 
pupa?  of  Coleopterous  Insects  are  what  is  termed  incomplete,  that  is, 
all  the  parts  of  the  perfect  insect  are  distinctly  visible,  the  legs, 
antennae,  wings,  &c,  being  each  inclosed  in  a  separate  sheath,  and 
not  as  in  the  pupa  or  chrysalis  state  of  moths  and  butterflies,  where 
all  the  parts  are  soldered  together,  or  as  in  the  pupae  of  the  Jlcmiptera 
(bug-tribe),  or  Orthoptera  (locust-tribe),  in  which  stage  the  insect  is 
active,  and  in  some  instances  cannot  be  distinguished  from  the  perfect 
insect.  This  character  of  incompleteness  in  the  pupa  is  therefore 
one  of  great  importance,  and  is  generally  added  to  the  definition  of  a 
Coleopterous  Insect,  for  there  are  no  other  insects  which,  in  the  pupa 
state,  are  incomplete,  and  which  in  the  imago  state  could  be  con- 
founded with  the  Colcoptera. 

Having  traced  the  beetle  through  the  larva  and  pupa  states,  we 
arrive  at  the  last  or  imago  state,  the  perfect  insect. 

Beetles  belong  to  the  Momdibulata,  which  forms  the  first  of  the  two 
great  sections  into  which  Insects  are  divided  :  a  section,  the  indivi- 
duals of  which  are  distinguished  by  their  possessing  distinct  mandi- 
bles ;  and  as  the  insects  of  the  order  Colcoptera  possess  the  mandibles 
and  all  other  parts  of  the  mouth  so  well  developed,  they  have  by 
many  been  placed  at  the  head  of  the  Insect-Tribe.  We  imagine, 
however,  that  the  reasons  stated  for  so  doing  are  not  sufficient. 

The  anatomy  of  insects  is  given  under  the  article  Insecta.  We  shall 
therefore  at  present  confine  ourselves  to  the  external  parts  of  a  beetle, 
and  to  those  only  which  it  is  essential  to  know,  in  order  to  understand 
the  description  of  those  insects. 

When  we  look  at  a  beetle,  we  perceive  that  it  is  composed  of  three 
distinct  parts,  the  foremost  of  which  is  the  head  ;  the  next  is  called 
the  thorax ;  and  the  last  the  abdomen. 

The  head  is  furnished  with  two  eyes,  two  antennae,  and  the  various 
parts  of  the  mouth,  called  the  trophi.  The  eyes  are  situated  on  each 
side  of  the  head,  and  are  generally  prominent,  and  always  convex 
masses  composed  of  an  immense  number  of  lenses  arranged  closely 
together,  so  that  their  interstices  form  hexagons.  These  are  techni- 
cally termed  compound  eyes,  and  are  of  a  circular  or  oval  form, 
frequently  kidney-shaped,  and  in  some  instances  (as  in  the  genus 
Tetrops  among  the  Cerambycidce)  they  are  completely  divided. 

The  antennae  in  Coleopterous  Insects  have  their  origin  generally 
near  the  eyes,  and  are  situated  for  the  most  part  either  between  them 
or  before  them.  They  are  generally  composed  of  eleven  joints ;  in 
many  however  this  number  cannot  be  traced,  whilst  in  some  few  there 
appear  to  be  twelve.  The  form  of  the  antennae  is  extremely  variable, 
and  will  be  best  understood  by  an  inspection  of  the  following  illus- 
trations, among  which  will  be  found  most  of  the  more  common  forms, 
and  some  of  the  more  extraordinary : — 

Fig.  4  represents  the  head  (with  one  antenna  attached)  of  one  of  the 
Curculionidce,  a  large  tribe  of  beetles,  in  which  the  antennas  are  what 
is  termed  geniculate;  that  is,  they  have  the  terminal  joints  kneed,  or 
bent  at  an  angle  with  the  basal  joint.  In  describing  beetles  of  this 
tribe  the  antenna  is  generally  divided  into  three  parts.  The  long 
basal  joint  (a)  is  called  the  scapus,  the  several  following  joints  (b)  are 
termed  the  funiculus,  and  the  terminal  joints  which  form  the  nob 
(c)  clava.  Figs.  5  and  12  represent  antennae  which  are  termed  capitate, 
or  which  have  the  terminal  joint  or  joints  suddenly  enlarged  and 
forming  a  knob.  When  the  knob  exhibits  distinct  articulations  (fig.  5), 
the  antenna  is  termed  capitate  with  perfoliate  knob ;  and  when  the 


knob  does  not  exhibit  articulations,  or  is  composed  of  a  single  joint, 
it  is  said  to  be  capitate  with  solid  knob.  Examples  of  the  former 
will  be  found  in  the  genus  Necrophorus,  and  of  the  latter  in  the  genus 
Monotonia.  Fig.  6  represents  an  antenna  which  becomes  gradually 
thicker  towards  the  apex,  and  which  is  termed  clavate.  Fig.  7  is  the 
antenna  of  one  of  a  most  extraordinary  group  of  beetles,  the  Pcmssidce, 
many  of  which  insects  have  the  knob  of  that  member  swollen  or 
inflated.  Fig.  8  is  an  auriculate  antenna,  and  is  so  called  from  its 
having  an  ear-like  appendage  at  its  base.  This  description  of  antenna 
is  found  in  the  genera  Parnus  and  Gyrinus.  Fig.  9  represents  the 
antenna  of  the  common  Cockchafer  (Mclolontha  vulgaris).  This  form 
of  antenna,  which  is  termed  lamellate,  is  found  throughout  the 
immense  tribe  of  beetles  called  by  Linnaeus  Scarabceus,  and  which 
has  received  the  name  of  Lamellicorncs  from  this  peculiar  character. 


It  must  be  observed  however  that  slight  modifications  are  found. 
Fig.  10  is  a  figure  of  a  serrate  antenna.  Antennee  are  so  called  when 
they  have  the  apex  of  the  joints  widened,  so  as  to  resemble  the  teeth 
of  a  saw.  Examples  may  be  found  in  the  Elateridce  and  Buprestidce. 
Pectinate  antennae  (fig.  11)  are  those  in  which  the  apex  of  the  joints 
is  produced  on  one  side,  and  which  somewhat  resemble  the  teeth  of 
a  comb.  There  are  many  examples  of  this  structure  in  the  antennae 
of  the  Lampyridm,  &c,  and  there  are  some  in  which  the  joints  are 
elongated  on  each  side  :  these  are  termed  bipectinate.  Fig.  13  is 
what  is  called  a  fissate  antenna  (the  joints  on  one  side  divided  as  by 
incisures).  This  form  of  antenna  is  found  in  the  genus  Lucanus. 
Fig.  14  represents  a  very  common  form  of  antenna  (where  it  is  slender 
and  tapering  gradually  to  the  apex) ;  it  is  termed  setaceous,  and  most 
of  the  Garabidce  and  Cerambycidce  will  afford  examples.  The  antennae 
termed  filiform  somewhat  resemble  the  last,  but  the  joints  are  all  of 
equal  thickness  throughout.  The  last  description  of  antennae  which 
we  shall  notice  are  those  termed  moniliform.  {Fig.  15.)  Here  all  the 
joints  are  oval  or  round,  and  resemble  a  necklace  of  beads.  Examples 
are  found  in  many  of  the  species  of  the  section  Heteromera. 

We  now  come  to  the  parts  which  constitute  the  mouth  of  a  beetle ; 
these,  it  is  scarcely  necessary  to  say,  are  situated  in  the  fore  part  of 
the  head  :  they  consist  of  a  labrum,  or  upper  lip  ;  two  mandibles,  or 
jaws;  two  maxillae,  or  under-jaws;  and  a  labium,  or  under  hp.  These 
are  the  six  principal  parts.  We  shall  however  also  notice  the  portions 
called  the  mentum,  or  chin,'and  the  clypeus,  since  they  are  frequently 
mentioned  in  descriptions. 

The  labrum  is  a  moveable  plate,  often  on  the  same  plane  with  the 
fore  part  of  the  head,  which  it  terminates,  and  generally  covers  the 
base  (at  least)  of  the  mandibles  above ;  hence  it  is  often  called  the 
upper  lip,  forming  as  it  does  the  upper  boundary  of  the  mouth. 

This  portion,  although  of  various  forms,  is  less  liable  to  variation 
than  most  of  the  other  parts  of  the  mouth.  The  most  common  form 
perhaps  is  somewhat  quadrate,  or  broader  than  long,  as  in  fig.  24,  o. 

Upon  referring  to  the  article  Carabus,  it  will  be  seen  that  that 
genus  and  some  other  closely-allied  genera  are  separated  chiefly  on 
account  of  the  difference  in  the  form  of  this  member.  In  one  it  i3 
described  as  bilobate  ;  by  this  is  meant  that  the  labrum  is  notched  in 
the  middle,  so  that  the  two  side-pieces  form  lobes.  (Fig.  25.)  When 
the  labrum  is  not  thus  notched,  but  presents  an  even  anterior  margin, 
it  is  described  as  entire.  In  one  of  the  other  genera  (Procrustes), 
where  the  labrum  is  described  as  trilobate,  the  only  difference 
consists  in  its  having  two  notches  on  the  anterior  parts,  and  is  thus 
separated  as  it  were  into  three  lobes. 
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The  clypeus  is  the  part  to  which  the  labrum  is  attached,  and  which 
is  usually  on  the  same  plane  with  it.  The  term  clypeus  will  seldom 
be  found  in  descriptions,  excepting  in  giving  the  characters  of  those 
beetles  which  belong  to  the  Lamellicornes,  a  tribe  in  which  this  part 
is  greatly  developed  {figs.  17  and  18,  d),  and  where  the  labrum  is 
hidden  beneath  it. 


Under  the  labrum  the  mandibles  (mandibulce)  are  situated.  These, 
as  their  name  implies,  are  the  organs  of  manducation  ;  they  move 
horizontally,  and  are  most  commonly  of  a  shape  more  or  less 
approaching  to  a  triangle.  Their  form  however  varies  according  to 
the  food  of  the  insect. 

Generally  speaking,  in  beetles  which  feed  upon  vegetable  sub- 
stances the  jaws  are  broad,  obtusely  pointed  at  the  apex,  and  have 
moreover  a  broad  flat  surface  at  their  base  (often  with  little  sharp 
ridges),  which  somewhat  resembles  a  molar  tooth  of  herbivorous 
quadrupeds.  (Fig.  21.)  In  those  species  whose  habits  are  carnivo- 
rous the  jaws  are  longer  and  less  stout,  have  the  apex  acutely  pointed, 
and  several  sharp  tooth-like  processes  on  their  inner  side.    (Fig.  20.) 

Next  in  succession  follow  the  maxillae,  or  under  jaws  (fig.  17,  n,  and 
fig.  22) :  these  organs  are  situated  beneath  the  mandibles,  and,  like 
them,  move  horizontally.  A  typical  maxilla  consists  of  several  parts, 
the  principal  of  which  are — the  hinge  (cardo),  a  piece  situated  at  the 
base  of  the  maxilla  (fig.  22,  d) ;  the  maxillary  palpus  (fig.  22,  a),  an 
articulated  organ  generally  composed  of  four  joints ;  the  outer  lobe 
(lobus  superior),  which  in  beetles  of  carnivorous  habits  is  a  two-jointed 
process  (fig.  22,  b)  situated  between  the  maxillary  palpus  and  the 
inferior  lobe  (lobus  inferior),  which  last  portion  constitutes  the  inner 
part  of  the  maxilla,  and  is  often  formed  like  the  blade  of  a  knife,  and 
furnished  generally  with  a  series  of  bristles  or  hairs  on  the  inner  edge. 
(Fig.  22,  c.)  The  maxilla?  seem  to  be  used  with  the  labium  in  direct- 
ing the  food  during  manducation,  and  the  bristles  on  the  inner  edge 
appear  to  serve  as  a  kind  of  strainer  through  which  the  juices  are 
pressed,  for  we  observe  that  solid  substances  are  seldom  swallowed  by 
insects  in  their  imago  state. 

The  labium,  or  under  lip  (fig.  17,  h  and  g,  and  figs.  23  and  26),  is 
a  moveable  organ  which  serves  to  close  the  mouth  beneath,  and  is 
generally  divided  by  a  transverse  suture,  in  which  case  the  lower 
portion  constitutes  the  mentum,  or  chin.  The  tongue  (fig.  23,  c), 
which  may  be  considered  as  a  portion  of  the  labium,  in  Coleopterous 
Insects,  is  usually  situated  at  the  apex  of  that  member,  or  emerging 
from  it.  The  labial  palpi  (fig.  23,  b,  b,  and  fig.  17,/)  are  two  articu- 
lated organs  usually  springing  from  the  summit  of  the  labium  on 
each  side. 

Having  now  briefly  noticed  the  head  and  its  parts,  we  come  to  the 
thorax.  On  this  portion  it  will  be  unnecessary  to  dwell :  we  need 
only  mention  that  the  thorax  in  insects  is  composed  of  the  three  first 
segments  of  the  body,  which  in  the  larva  state  are  usually  distinct ; 
these,  are  termed  the  prothorax,  mesothorax,  and  metathorax ;  and  it 
generally  happens  that  in  the  perfect  insect  one  of  these  segments  is 
greatly  developed  at  the  expense  of  the  other  two,  particularly  on 
the  upper  surface  of  the  body ;  such  is  the  case  in  the  Beetle  Tribe, 
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where  the  first  portion  or  prothorax  (fig.  16,  o)  and  the  small  plate 
(fig.  16,  b),  which  is  a  part  of  the  mesothorax,  are  all  that  is  visible 
from  above  when  the  elytra  are  closed.  Some  few  entomologists, 
therefore,  in  describing  Beetles,  call  the  part  (fig.  16,  a)  the  prothorax, 
but  it  is  most  commonly  called  the  thorax.  The  small  plate  (fig.  16,  b) 
above  referred  to  is  called  the  scutellum,  and  is  usually  of  a  triangular 
form. 

To  the  thorax  are  attached  the  legs  and  wings  :  the  anterior  pair 
of  legs  are  attached  to  the  prothorax ;  to  the  mesothorax  the  inter- 
mediate pair  of  legs  and  the  anterior  pair  of  wings,  or  elytra,  as  they 
are  termed  in  the  Coleoptera ;  and  to  the  metathorax  the  posterior 
pair  of  legs  and  the  hinder  pah-  of  wings.  Of  the  wings  enough  has 
been  said  for  the  present. 

The  legs  in  Beetles  vary  according  to  their  habits.  Thus  in  some 
they  are  formed  for  running  (fig.  27),  in  others  for  swimming  (fig.  28) ; 
here  they  are  very  broad  and  flat :  in  others  again  their  structure  is 
suited  to  burrowing  habits  (fig.  29) ;  &nifig.  30  represents  the  hind 
leg  of  a  beetle,  which  has  the  power  of  leaping  to  a  great  distance, 
where  the  thigh  is  very  large. 


A  leg  may  be  divided  into  five  principal  parts :  the  coxa,  or  hip 
(a,  figs.  27  and  29),  which  is  the  first  joint,  or  that  joined  to  the  body, 
where  it  plays  in  a  socket ;  the  next  part,  or  second  joint  of  the  leg, 
is  the  trochanter  (b,  figs.  27,  28,  and  29) ;  the  third  is  the  femur,  or 
thigh  (c,figs.  27,  28,  and  29) ;  the  fourth  joint  is  called  the  tibia,  or 
shank  (d,  figs.  27,  28,  and  29) ;  the  fifth  and  last  part  is  the  tarsus  (e, 
figs.  27,  28,  and  29)  :  this  part  in  a  great  portion.of  the  Coleopterous 
Insects  is  composed  of  five  joints  ;  in  many  a  lesser  number  is  found, 
but  in  none  do  they  exceed  five  :  the  last  joint  of  the  tarsus  is  usually 
terminated  by  two  hooked  claws  called  unguiculi  (g,fig.  27),  and  the 
apex  of  the  tibia  is  furnished  generally  with  two  straight  spines  called 
the  calcaria  (/,  figs.  27  and  28). 

As  regards  the  classification  of  the  Coleoptera,  as  well  as  of  insects 
in  general,  in  almost  every  work  which  treats  of  the  subject,  a  new 
method  is  proposed.  We  shall  content  ourselves  however  with 
noticing  two — that  which  is  most  commonly  adopted  on  the  conti- 
nent, and  that  which  is  followed  by  most  entomologists  of  our  own 
country  :  the  former  is  the  method  proposed  by  Latreille,  and  the 
latter  by  Stephens. 

In  the  classification  of  the  Coleoptera,  published  by  Mr.  Stephens 
in  his  '  Systematic  Catalogue  of  British  Insects,'  the  various  sections 
and  subsections  are  as  follows  : — 


Order, 

Sect.  1.  Adephaga. 

Sub-Sect.  1.  Ceodephaga. 

2.  Hydradephaga. 

3.  Pliilhydrida. 

4.  Necrophaga. 
Sect.  2.  Chilognathomorpha. 

Sub-Sect.  1.  Clavicomes. 

2.  Lamellicornes. 

3.  Sternoxi. 

4.  Malacodermi. 


Coleoptera. 

Sect.  3.  Helminthoraorplia. 
Sub-Sect.  1.  Rhinchophora. 
2.  Longicornes. 
Sect.  4.  Anoplurimorpha. 
Sub-Sect.  1.  Eupoda. 

2.  Cyclica. 

3.  Trimeri. 
Sect.  5.  Heteromera. 
Sect.  6.  Brachelytra. 


The  arrangement  of  Latreille  is  founded  upon  the  number  of  joints 
of  the  tarsi.  He  accordingly  divides  beetles  into  the  four  following 
great  sections  : — 

Section  1.  Pentamera,  including  all  those  Beetles  which  have  five 

joints  to  their  tarsi. 
Section  2.  Heteromera,  Beetles  with  five  joints  to 'the  tarsi  of  the 

two  anterior  pairs  of  legs,  and  four  to  those 

of  the  posterior  pair. 
Section  ?,.  Tetramera,  Beetles  with  only  four  distinct  joints  to  all 

the  tarsi. 

Section  4.  Trimeri,  Beetles  with  only  three  distinot  joints  to  the 
tarsi. 

On  comparing  these  two  arrangements,  it  appears  that  there  is 
considerable  difference  of  opinion  between  the  authors  of  them  as  to 
the  value  of  certain  groups.  The  Trimeri,  according  to  Latreille,  is 
made  one  of  the  four  great  sections,  whilst  Mr.  Stephens  makes  the 
same  group  a  sub-section,  of  a  tribe  of  not  equal  importance  with 
LatreiUe's  first  division,  the  Pentamera, 
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These  discrepancies  probably  arise  from  the  want  of  some  standard 
by  which  the  importance  of  characters  may  be  estimated.  We  find 
a  great  number  of  insects  possessing  certain  characters  in  common, 
but  it  often  happens  that  we  cannot  ascertain  what  influence  these 
characters  have  on  the  habits  and  economy  of  the  individuals.  In  such 
instances,  the  most  correct  way  perhaps  would  be  to  judge  of  the 
value  of  a  character  from  its  constancy  ;  or,  in  other  words,  to  con- 
sider that  character  of  most  importance,  as  regards  classification, 
which  is  found  in  the  greatest  number  of  species,  these  species 
agreeing  more  or  less  in  some  other  points. 

In  all  groups  of  animals  there  are  however  certain  typical  characters 
to  which  all  the  species  approach  more  or  less,  and  which  perhaps  the 
greater  portion  actually  possess.  The  typical  characters  of  a  group, 
and  the  departures  from  them,  ought  not  therefore  to  be  selected  for 
constructing  natural  and  equivalent  groups.  In  the  Coleoptera,  for 
instance,  the  typical  structure  is  to  possess  five  joints  to  the  tarsi ; 
Latreille's  first  section  (the  Pentamera)  consequently  comprises  at 
least  half  the  species  and  several  distinct  groups,  each  of  which  is 
equivalent  to  one  of  his  other  sections. 

It  appears  to  us,  being  guided  by  the  points  above  mentioned,  that 
the  order  Coleoptera  contains  the  thirteen  following  distinct  sections, 
and  that  Latreille's  groups  are  not  natural : — - 

All  the  Tarsi  with  five  joints. 
Section  1.  Geodepkaga,  M'Leay. 

2.  Hydradephaga,  M'Leay. 

3.  Brachelytra,  Latreille. 

4.  Necrophaga,  M'Leay. 

5.  Palpicornes,  Latreille. 

6.  Lamellicornes,  Latreille. 

7.  Slernoxi,  Latreille. 

8.  Malacodermi,  Latreille. 

Five  joints  to  the  Tarsi  of  the  two  anterior  pairs  of  legs,  and  four  to 
the  posterior  pair. 

9.  Hcteronicra,  Latreille. 

All  the  Tarsi  with  four  joints. 

10.  Ithyncophora,  Latreille. 

11.  Longicorncs,  Latreille. 

12.  Cyclica,  Latreille. 

All  the  Tarsi  with  three  joints. 

13.  Trimcri,  Latreille. 

The  number  of  species  of  Beetles  in  existence  may  probably  amount 
to  between  30,000  and  40,000. 

The  principal  works  on  the  Coleoptera  are  as  follows  : — Pabricius 
(J.  C),  '  Systema  Eleutheratorum  ;'  Olivier  (A.  T.),  '  Entomologie,  on 
Histoire  Naturelle  des  Insectes,'  five  vols,  folio,  with  coloured  plates ; 
Taykul  (Gustavus),  '  Fauna  Suecica,'  three  vols. ;  Gyllenhal  (L.), 
'  Insecta  Suecica  ;'  Schcenherr  (C.  J.),  '  Genera  et  Species  Curculioni- 
dum ;'  Dejean,  '  Species  General  des  Coleopteres ;'  five  volumes  of 
this  work  are  published,  and  contain  descriptions  of  the  genera  and 
species  of  the  Carabidce  and  Cicindelida:.  Besides  these,  the  works  of 
Germar,  Illiger,  Sturm,  Knoch,  and  Duftschmid  may  be  consulted  ; 
and  the  Coleoptera  of  our  own  country  will  be  found  described  in 
Stephens's  '  Illustrations  of  British  Entomology.'  The  works  also  of 
Curtis,  Kirby  and  Spence,  Westwood,  Newman,  and  the  Transactions 
of  theXinnaean  and  Entomological  Societies,  may  be  consulted  with 
advantage. 

COLIBRI.  [Trochilid^:.] 

COLIUS.  [Fringillid.e.] 

COLLEMACEiE,  an  order  in  the  Lichenal  Alliance  proposed  by 
Dr.  Lindley,  having  the  following  characters  : — Nucleus  bearing  asci ; 
thallus  homogeneous,  gelatinous,  or  cartilaginous.  Dr.  Lindley  has 
given  no  arrangement  of  the  genera  and  species  of  this  order  in  his 
'  Vegetable  Kingdom.'  [Lichens.] 

COLLO'MIA  (from  kSWo.,  glue),  a  genus  of  Plants  belonging  to  the 
natural  order  Polemoniacece.  It  has  a  campanulate  calyx,  5-cleft  or 
somewhat  5-parted,  the  lobes  lanceolate  or  linear,  equal,  entire  ;  the 
corolla  salver-shaped,  with  a  slender  exserted  tube,  and  a  spreading 
5-parted  limb;  the  segments  oblong,  entire;  the  stamens  inserted 
towards  the  middle  of  the  tube  ;  the  anthers  ovate-roundish ;  the 
cells  of  the  capsule  1-2-seeded.  The  species  are  annual  herbs,  with 
alternate  leaves  and  dense  heads  of  flowers.  They  are  all  natives  of 
America. 

O.  linearis  is  an  erect  branched  plant,  clothed  with  glandular  hairs ; 
the  leaves  ovate-lanceolate,  quite  entire,  opaque,  reniform,  the  upper 
ones  downy  beneath ;  the  calyx  cup-shaped,  5-parted ;  corolla  more 
than  twice  as  long  as  the  calyx ;  the  cells  of  the  capsule  1 -seeded. 
This  plant  is  a  native  of  North  America,  from  Lake  Winnepeg  to  the 
western  ocean.  The  corolla  has  a  reddish  tube  and  a  rose-coloured 
limb.  The  seeds  of  this  as  well  as  the  other  species  are  covered  with 
a  testa,  which  is  composed  of  a  spiral  tissue  held  together  by  inspissated 
mucus.  On  the  seeds  being  placed  in  water  the  gum  of  the  mucus  is 
dissolved,  and  the  spiral  fibres  start  up  on  the  surface  of  the  seed. 

The  species  of  Collomia  are  showy  plants,  and  may  be  easily  culti- 
vated in  any  common  garden  soil.  The  seeds  should  be  sown  in  an 
open  border  in  spring. 

(Don,  Dichlamydeous  Plants.) 


COLLOPHORA,  a  genus  of  Plants  belonging  to  the  natural  order 
Apocynoceece.  One  of  the  species,  C.  utilis,  yields  caoutchouc,  or  a 
substance  analogous  to  it. 

COLLURICINCLA.  [Laniad^b.] 

COLLURIO.  [Laniadte.] 

CO'LOBUS,  a  genus  of  Quadrumanous  Mammalia  (Cheiropeds  of 
Mr.  Ogilby)  established  by  Illiger  and  adopted  by  M.  Geoffroy.  The 
latter  places  the  genus  in  the  group  of  Singes  Catarrhins,  or  Monkeys 
of  the  Old  Continent ;  a  group  distinguished  by  having  their  nostrils 
separated  by  a  very  thin  partition,  and  by  possessing  five  molar  teeth 
only  on  each  side  of  the  two  jaws.' 

The  genus  has  the  following  characters  : — Facial  angle  from  40  to 
45  degrees ;  muzzle  short;  face  naked;  body  elongated  and  small; 
extremities  slender ;  the  anterior  hands  deprived  of  a  thumb  ;  the 
fingers  rather  short ;  the  posterior  thumb  very  distant  from  the 
fingers,  and  placed  very  much  backwards  ;  tail  longer  than  the  body, 
small,  and  tufted  at  the  end ;  cheek-pouches ;  and  callosities  on  the 
buttocks. 

The  Colobi,  which  are  supposed  to  be  inhabitants  of  the  Coast  of 
Guinea,  seem  to  be  in  the  Old  World  the  representatives  of  A  teles, 
whose  locality  is  South  America. 

C.  polycomos,  Geoffroy,  is  the  Simia  polycomos  of  Schreber ;  the 
Simia  comosa  of  Shaw ;  the  Guenon  h,  Camail  of  Buffon ;  and  the 
Full  Bottom  of  Pennant.  It  is  a  very  handsome  species.  The  head 
and  upper  part  of  the  body  are  covered  with  hair,  falling  over  the 
shoulders  and  forming  a  kind  of  hood  and  pelerine,  from  whence  it 
derives  the  name  given  to  it  by  Buffon,  while  the  resemblance  of  this 
chevelure  to  a  wig  determined  Pennant  to  give  it  the  English  name 
above  recorded.  This  ornament  is  composed  of  floating  hairs,  which 
are  yellow  mingled  with  black ;  the  face  is  brown,  and  the  rest  of 
the  body  is  covered  with  very  short  close  hair  of  a  jet-black,  a  colour 
which  sets  off  the  snow-white  tail,  which  is  much  longer  than  the 
body  and  not  prehensile.  In  this  last  particular,  in  the  possession  of 
cheek  pouches,  and  in  other  characters,  it  differs  from  Ateles  ;  while 
in  some  points,  and  especially  in  the  absence  of  the  thumb  in  the 
anterior  hands,  it  resembles  it  much. 


Full  Bottom  (Culubus  polycomos). 


It  inhabits  the  forests  of  Sierra  Leone,  where  the  natives  give  it  the 
name  of  the  '  King  of  the  Monkeys '  (Roi  des  Singes),  apparently,  says 
Desmarest,  on  account  of  the  beauty  of  its  colours,  and  its  '  camail,' 
which  represents  a  sort  of  diadem.  They  attach  great  value  to  its 
fur,  of  which  they  make  ornaments,  and  they  apply  it  to  various 
purposes. 

C.  polycomos,  Schreber,  with  the  head  and  shoulders  covered  with 
long  coarse  flowing  hair,  of  a  dirty  yellowish  colour,  mixed  with 
black ;  body,  arms,  and  legs  of  a  fine  glossy  blackness,  covered  with 
short  hair  ;  tail  of  a  snowy  whiteness,  with  very  long  hair  at  the  end, 
forming  a  tuft.    (Pennant.)    Locality,  Sierra  Leone. 
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eyes, 


C.  Ursinus,  Ogilby,  "  with  very  long  glossy  black  hair  over  the 
■whole  body  and  extremities,  and  a  long  snowy-white  tail,  tufted  at 
the  end;"  described  from  two  imperfect  skins  without  heads  or 
hands.  It  is  probable  that  this  animal  is  only  a  variety  or  identical 
with  C.  polycomos. 

C.  Guereza,  Riippell,  with  the  head,  face,  neck,  back,  limbs,  and 
basal  half  of  the  tail,  covered  with  short  black  hah' ;  the  temples, 
chin,  throat,  and'  a 
band  over  the 
white ;  the 
flanks      from  the 
shoulders  downwards, 
loins    and  buttocks, 
clothed    with  long 
flowing  white,  which 
hangs  down  on  each 
side  like  a  loose  gar- 
ment ;  the  tip  of  the 
tail  tufted  with  dirty- 
white.  Locality,  Abys- 
sinia.   There  is  a  spe- 
cimen,   one    of  Dr. 
Riippell's,  in  the  Bri- 
tish Museum. 

C.  ferruginosus, 
Geoffroy.  Crown 
black ;  back  of  a  deep 
bay  colour ;  outside 
of  the  limbs  black  ; 
cheeks,  under  part  of 
the  body,  and  legs, 
very  bright  bay;  tail 
black.  Locality,  Sierra 
Leone. 

C.  fuliginosus. 
Smoky-blue  above, 
dirty  yellowish-gray  beneath  ;  cheeks,  throat,  tail,  and  extremities, 
brick-red.  (Ogilby.)  Locality,  the  Gambia.  Mr.  Ogilby  observes 
that  the  face  is  short,  the  head  round,  and  the  whole  fbrm  and  habit 
of  the  animal  similar  to  those  of  the  Semnopitheci.  The  teeth,  he 
adds,  are  of  the  usual  form  and  number,  and  there  are  large  and 
very  distinct  cheek-pouches.  "  I  was  the  more  particular,"  says 
Mr.  Ogilby,  "  in  making  this  last  observation,  because  the  organs  in 
question  had  not  been  previously  recorded  as  existing  in  the  Colobi, 
and  because  M.  Geoffroy  St.  Hilaire,  in  his  valuable  lectures,  of  which 
it  is  a  matter  of  great  regret  that  so  small  a  portion  has  been  given 
to  the  public,  even  doubts  their  existence."  In  the  'British  Museum 
Catalogue '  this  species  is  given  as  a  synonym  of  the  following  : — 

C.  TcmmincTcii,  Kuhl,  "  with  the  hands,  face,  and  tail,  purplish-red  ; 
rest  of  the  members  clear-red ;  belly  reddish-yellow  ;  head,  neck,  back, 
shoulders,  and  outer  face  of  the  thighs,  black."  Habitation  unknown. 
Described  from  a  specimen  formerly  in  Bullock's  Museum,  and  now 
in  that  of  Leyden. 

COLOCASIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Aracew.  The  species  are  excessively  acrid  ;  the  leaves  of  C.  esculenta 
excite  a  violent  salivation  and  burning  sensation  in  the  mouth.  Not- 
withstanding this  property  many  of  the  species  are  used  as  food  by 
the  natives  of  the  south  of  Europe.  The  leaves  and  roots  of 
0.  esculenta,  0.  Himalensis,  C.  antiquorum,  and  C.  nuceronata,  under 
the  names  of  Cocoa-Nut,  Eddoes,  and  Yams,  when  boiled  or  roasted, 
are  common  articles  of  diet  in  hot  countries.  Whole  fields  of 
C.  macrorhiza  are  cultivated  in  the  South  Sea  Islands  under  the  name 
of  Tara  or  Kopeh  roots.  In  the  Himalayas  the  species  which  is  called 
O.  Himalensis  forms  a  chief  portion  of  the  food  of  the  Hill  Tribes. 
Medicinally  the  root  is  stimulant,  diaphoretic,  and  expectorant.  The 
whole  of  the  species  are  remarkable  for  containing  a  milky  juice. 
They  are  cultivated  in  Portugal,  Greece,  and  Egypt. 
COLOCYNTH.  [Cucumis.] 

COLON.  The  alimentary  canal  below  the  stomach  is  divided  into 
the  small  and  great  intestines.  The  former  consist  of  the  duodenum, 
jejunum,  and  ileum  ;  the  latter  of  the  colon  and  rectum.  The  Colon 
commences  a  little  above  the  right  groin,  in  the  right  iliac  fossa 
[Abdomen],  in  the  form  of  a  dilated  pouch,  which  is  called  the  caput 
coli,  or  more  commonly  the  coscum,  from  its  blind  rounded  extremity. 
The  ileum  opens  obliquely  into  the  left  side  of  this  pouch,  its  inner 
or  mucous  membrane  projecting  so  as  to  form  the  ileo-ccecal  valve, 
which,  permitting  the  contents  of  the  small  intestine  to  pass  into  the 
Colon,  suffices  to  prevent  their  return,  except  in  peculiar  cases  of 
diseased  action.  Near  the  same  part  of  the  ccecum  opens  also  a 
slender  contorted  intestine  about  two  inches  long,  likewise  blind, 
which  is  called  the  appendix  vermiformis,  from  its  resemblance  in 
the  human  subject  to  a  worm.  The  use  of  this  appendage  is 
unknown ;  in  some  animals,  as  the  sheep,  it  is  much  larger,  and  is 
probably  of  more  importance  than  in  man.  From  the  right  iliac 
region  the  Colon  passes  upwards  along  the  side  to  the  under  surface 
of  the  liver.  Hence  it  turns  to  the  left,  stretching  over  the  upper 
part  of  the  belly  just  below  and  in  front  of  the  stomach,  to  which 
it  is  connected  by  the  common  attachment  of  both  organs  to  the 
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omentum,  a  loose  pendulous  membrane,  formed  by  a  double  fold  of 
the  peritoneum,  and  spread  like  an  apron  in  front  of  the  small  intes- 
tines. Having  reached  the  opposite  side  of  the  abdomen,  the  Colon 
passes  downwards  to  the  left  iliac  fossa  ;  thence,  taking  two  sudden 
turns  to  the  right  and  downwards,  it  descends  into  the  pelvis  over 
the  last  lumbar  vertebra,  and  becomes  continuous  with  the  rectum. 
The  double  turn  just  mentioned  is  the  sigmoid  flexure ;  the  trans- 
verse part  is  called 
the  arch  of  the  Colon  ; 
and  the  ascending  and 
descending  or  lateral 
parts,  as  they  lie  im- 
mediately over  the 
loins,  are  called  the 
right  and  left  lumbar 
portions.  The  central 
space  thus  nearly  en- 
circled by  the  Colon 
is  occupied  by  the 
convoluted  heap  ot 
small  intestines.  The 
length  of  the  whole 
intestinal  canal  is  six 
or  seven  times  that 
of  the  body  in  man, 
the  Colon  constituting 
about  a  fifth  part.  In 
graminivorous  animals 
its  length  is  propor- 
tionably  greater ;  in 
those  which  feed  ex- 
clusively on  flesh  it  is 
less. 

The  Colon  is  en- 
veloped in  the  serous 
membrane  called  the 
peritoneum,  which  forms  the  external  covering  of  all  the  abdominal 
viscera.  [Abdomen.]  This  outer  tunic  passing  entirely  round  it,  meets 
behind,  and  forms  a  duplicature  called  the  mesocolon,  which  attaches 
it,  more  loosely  at  the  arch  than  at  the  sides,  to  the  spine  and  loins,  and 
serves  as  a  medium  for  the  passage  of  nerves  and  vessels,  and  the 
lodgment  of  absorbent  glands.  Between  the  peritoneal  coat  and  the 
interior  mucous  lining  there  is  a  layer  of  muscular  fibres,  some  of 
which  encircle  the  bowel  in  scattered  bands,  and  serve  to  diminish  its 
calibre ;  others,  more  regularly  arranged  in  three  distinct  longitu- 
dinal bands,  contract  its  length  ;  and  their  combined  actions,  taking, 
place  successively  in  different  parts  of  the  intestine,  but  on  the  whole 
propagated  from  above  downwards,  agitate  its  contents  backwards  and 
forwards,  and  urge  them  ultimately  into  the  rectum. 

The  Colon  is  amply  supplied  with  blood-vessels,  nerves,  lymphatics, 
and  ducts,  which  pour  out  the  mucus  that  lubricates  the  interior  as 
well  as  various  excrementitious  matters  here  separated  from  the 
blood  as  being  injurious  or  useless.  The  canal  is  not  smooth  and 
uniform  like  the  small  intestines,  but  bulges  out  between  the  bands 
of  muscular  fibre  into  various  prominences  more  or  less  regular  in 
their  form,  in  which  the  fasces  lodge  for  a  time  and  become  deprived 
of  much  of  their  moisture  as  they  are  rolled  onwards  by  the  peristaltic 
action.  Hence  arises  their  lobulated  or  globular  form,  more  observable 
in  some  of  the  lower  animals,  as  the  horse  and  sheep,  than  in  man. 
It  is  in  the  Colon  that  the  faeces  acquire  their  peculiar  odour,  which 
is  not  perceived  above  the  ileo-ccccal  valve.  It  is  in  this  part  of  the 
alimentary  canal  that  the  fluid  part  of  the  food  is  chiefly  absorbed, 
being  no  longer  needed  to  keep  the  nutritive  particles  in  suspension. 
The  lymphatic  vessels  of  the  Colon  are  consequently  found  distended 
with  a  transparent  fluid,  and  not  the  milk-like  chyle  absorbed  by 
those  of  the  small  intestines.    [Absorbent  System.] 

COLOPHO'NIA  (in  French  the  wood  is  called  Bois  de  Colophane), 
a  genus  of  Plants  belonging  to  the  natural  order  Burseracece.  It  has 
an  urceolar  bluntly  3-lobed  calyx ;  5  roundish-ovate  petals  inserted 
under  the  disc,  imbricated  in  the  bud ;  6  stamens,  one-half  shorter 
than  the  petals,  equal  in  length  to  the  calyx ;  the  disc  6-lobed.  It  is 
to  a  genus  thus  denned  that  De  Candolle  refers  the  tree  producing  the 
Bois  de  Colophane  of  the  island  of  Mauritius,  and  calls  it  C.  Mauritiana. 
In  his  description  of  the  tree  he  says  the  fruit  is  unknown.  Lindley, 
in  his  '  Flora  Medica,'  gives  Colopkonia  MoMritiana,  De  Cand., 
Bursera  paniculata,  Lam.,  Amyris  Zeylanica,  Retz.,  and  Balsamo- 
dendron  Zeylanicum,  De  Cand.,  as  synonyms  of  Canarium  commune. 
This  last  is  described  as  a  small  tree,  with  7-11  leaflets  on  long  stalks, 
ovate-oblong,  acute  or  shortly  acuminated,  quite  entire,  smooth  ; 
stipules  oval ;  the  panicles  of  flowers  terminal,  divaricating ;  the 
flowers  2-3  together,  almost  sessile,  when  young  covered  over  by 
broad  ovate  concave  silky  bracteola ;  the  calyx  silky  externally ;  the 
drupes  oblong,  black.  The  bark  of  this  plant  yields  a  limpid  oil, 
with  a  pungent  turpentine  smell,  which  congeals  into  a  buttery 
camphoraceous  substance.  It  possesses  the  same  properties  as 
Copaiba.  Don  says  "  When  the  nuts  are  mature  they  contain  a 
sweet  kernel,  which  does  not  become  rancid,  and  which  resembles 
a  sweet  chestnut;  they  are  eaten  both  raw  and  dressed  by  the 
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inhabitants  of  the  Moluccas,  Banda,  and  New  Guinea ;  and  an  oil  is 
expressed  from  them,  which  is  used  at  the  table  when  fresh,  and  for 
lamps  when  stale ;  bread  is  also  made  from  them,  cakes,  biscuits,  &c, 
for  the  table.  Eaten  fresh  they  are  apt  to  bring  on  diarrhoeas  and 
dysenteries,  and  to  occasion  an  oppression  at  the  breast."  The  same 
tree  is  also  said  to  yield  East  Indian  Elemi.  It  is  a  native  of  the 
continent  of  India  and  of  the  islands  of  the  Eastern  Archipelago. 
(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

COLOPHONITE,  a  coarse  granular  variety  of  Garnet,  presenting 
iridescent  hues  and  a  resinous  lustre.  [Garnet.] 

COLOQUINTIDA.  [Cucumis.] 

COLOSSOCHELYS.  [Chelonia.] 

COLTSFOOT,    the    common    name    of    Tussilago  Farfara. 

[TUSSILAGO.] 

COLUBER.  [Coujbrims.] 

COLUBRIDCE,  a  family  of  Snakes,  the  last  of  the  sub-order 
Colubrina  of  Dr.  J.  E.  Gray.  The  Colubrina  include  the  families 
Hydrides  [Hydride],  Boidw  [Boidje],  and  Colubrida;.  This  last 
family  includes  the  genus  Coluber  of  LinnDOus,  which  comprised  all 
the  serpents,  whether  venomous  or  not,  whose  scales  beneath  the  tail 
are  divided  into  two,  or,  more  properly  speaking,  arranged  in  pairs ; 
but  the  term  is  genei'ally  applied  by  Cuvier  and  other  authors  to 
those  serpents  which  have  transverse  plates  on  the  belly,  and  the 
plates  under  the  tail  forming  a  double  row,  a  flattened  head  with 
nine  larger  plates,  teeth  almost  equal,  and  no  poison-fangs.  The 
following  is  Dr.  Gray's  definition  of  the  sub-order  Colubrina  .-—Jaws 
strong,  both  toothed,  sometimes  with  some  fangs  in  front  or  grooved 
teeth  behind.  Head  moderate  or  indistinct;  crown  often  covered 
with  regular  shields.  The  section  of  this  order  to  which  the 
Colubridce  belong  have  the  belly  covered  with  broad  band-like  shields; 
vent  without  any ;  spur-like  feet ;  the  tail  conical  and  tapering.  The 
only  family  in  this  section  are  the  Colubrida',  which  have  the  nostrils 
apical,  lateral,  open ;  the  head  generally  shielded. 

Laurenti  placed  the  Colubridce  between  the  Rattlesnakes  (Caudi- 
sona)  and  the  Vipers.  Scopoli's  genera  were  those  of  Linnaeus. 
Lacepede  placed  the  Colubrida;  at  the  head  of  his  nine  genera  of 
Serpents,  and  next  to  them  came  the  Boas  and  Rattlesnakes. 
Alexander  Brongniart  made  them  the  last  but  one  of  his  six  genera 
of  Ophidians,  arranging  them  between  the  Vipers  and  the  Boas. 
Latreille  gave  the  genus  a  place  between  Chersydrus  and  Dipsas  in 
his  family  of  Anguiviperes.  Daudin  comprehended  172  species  under 
the  genus.  In  the  synoptical  table  of  Dumenl  and  Bibron,  Cuvier  is 
made  to  place  it  between  Dipsas  and  Cerberus.  Oppel  subdivides  his 
section  (the  second)  the  Squammata  (Ecailleux)  into  seven  families, 
of  which  the  Colubrida;  (Couleuvre'es)  are  the  last,  coming  imme- 
diately after  the  Pseudo-viperes.  Merrem  divided  the  Serpents  into 
two  sub-tribes  :  in  the  first  sub-division,  the  Innocui,  or  serpents 
without  venom,  of  the  first  tribe  (Gulones),  Coluber  appears  between 
Scytale  and  Hurriah.  De  Blainville  separated  the  Serpents  into 
Dipodes  and  Apodes  ;  Coluber  coming  immediately  after  Boa,  is  placed 
in  the  innocuous  division  of  these  Apodes.  Dr.  Harlan  made  the 
Ophidians,  his  fourth  order,  contain  six  genera,  and  placed  Coluber 
between  Ophisaurus,  his  first,  and  Vipera,  his  third  genus.  Mr. 
Haworth  arranged  the  genus  Coluber  between  Scytale  and  Dryinus, 
among  the  True  Serpents  (Apoda  epalpebrata,  or  serpents  without 
eyelids),  and  under  the  innocuous  branch  of  the  Gulonia.  Fitzinger 
(1826)  placed  the  Colubrbides  between  the  Pythonbides  and  the 
Bungaroides,  in  his  comprehensive  third  tribe  Monopnoa  squammata. 
Ritgeu  (1828)  arranged  the  Colubrida:  and  the  Boidm  under  his 
Macrostomata,  the  third  sub-partition  of  the  first  sub-division, 
Holodontaspistes  (with  entire  teeth),  of  his  third  sub-order  of  Scaly 
Serpents.  Wagler  published  in  1830  his  '  Naturliches  System  der 
Amphibiens.'  He  makes  his  fourth  order,  the  Serpents,  consist  of  one 
family  only,  comprehending  97  genera,  and  places  Coluber  the  forty- 
ninth  between  Spilotes  (Wagler)  and  Herpetodrys  (Boid). 

In  1832  Professor  John  Miiller,  of  Bonn,  published  his  system  : 
the  Colubers  are  arranged  by  him  immediately  after  Dryinus,  as  the 
last  of  the  Isodonts,  the  third  family  of  his  second  order,  uniting  the 
Macrostomes,  which  correspond  to  the  Heterodermes  of  Dunieril. 

The  species  of  the  genus  Coluber,  as  left  by  Cuvier,  are  very 
numerous,  and  their  geographical  distribution  is  very  wide.  The 
foreign  species  are  some  of  them  remarkable  for  their  vivid  colouring, 
and  others  for  the  regularity  of  the  pattern,  so  to  speak,  with  which 
they  are  marked.  Others  again  are  singularly  slender  inform,  but 
none  grow  to  a  large  size. 

The  harmless  Common  Snake  or  Ringed  Snake  (Neidr  fraith, 
Neidr  y  tomenydd,  of  the  Welsh,  Natrix  torquata  of  Gesner  and 
Ray,  Coluber  Natrix  of  Linnaeus)  is  the  best  example  of  the  form. 
[Natrix] 

COLUBRINA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rhamnacece.  It  has  a  spreading  5-cleft  calyx;  petals  5,  obovate- 
convolute ;  stigmas  3.  Fruit  capsular,  dehiscent,  tricoceous,  girded 
at  the  base  by  the  calyx.  The  seeds  are  furnished  with  a  short  stalk. 
The  species  are  shrubs  with  alternate,  quite  entire,  or  crenulated 
leaves,  netted  with  distant  feather-nerves,  smooth  but  usually  pubes- 
cent or  rusty  villous.  The  flowers  are  in  axillary  short  crowded 
cymes,  or  in  fascicles  with  simple  peduncles. 

C.  fermentum,  Fermented  Snake-Wood,  is  a  native  of  Guinea ;  the 


bitter  bark  of  which  tree  is  said  to  bring  on  violent  fermentation  in 
the  liquors  into  which  it  is  thrown.  There  are  several  other  species 
described,  natives  of  South  America,  Africa,  and  the  East  Indies. 
None  of  them  are  of  any  known  use,  and  are  not  worth  cultivation 
except  in  general  collections. 
COLUMBA.  [CoLUMBum] 

COLUM'BID^E,  a  natural  family  of  Birds,  comprising  the  Pigeons, 
Doves,  and  Turtles. 

Aristotle  mentions  five,  if  not  six,  birds  of  this  group — TlepicrTepct., 
TlzAetas,  4>c£tto,  Olvas,  and  Tpvywv, — entering  at  large  into  their 
organisation  and  habits.  ('  Hist.,'  b.  i.  c.  1 ;  b.  ii.  c.  15,  17  ;  b.  iii.  c.  1 ; 
b.  v.  c.  13 ;  b.  vi.  c.  1,  2,  4,  and  8  ;  b.  viii.  c.  3 ;  b.  ix.  c.  7.)  He  also 
(b.  viii.  c.  3)  speaks  of  a  bird  named  *a>|/,  which  Athenfeus  ('  Deipn.,' 
b.  ix.  c.  11)  and  others  consider  to  be  one  of  the  Columbidw,  while 
others  again  hold  a  different  opinion,  inasmuch  as  Athena3us  states 
that  Aristotle  has  distinguished  five  species  of  Pigeons,  and 
enumerates  *aip  as  one,  omitting  UeAtias ;  and  so  Aristotle  does 
(b.  viii.  c.  3),  but  he  mentions  neAemr  elsewhere  (b.  viii.  c  13),  and  it 
is  clear  to  us  from  the  context  that  Phaps  signified  one  of  the 
Columbidce,  nepicrTepociSeis.  There  is  considerable  doubt  as  to  which 
of  the  species  of  pigeons  Aristotle  intended  to  designate  by  the 
terms  above  given,  and  some  of  them  have  been  applied  by  modern 
ornithologists  to  signify  forms  which  he  probably  never  saw.  Only 
two,  or  at  most  three,  can  be  identified  with  anything  like  certainty. 
Pliny  ('  Nat.  Hist.,'  b.  x.  c.  34)  writes  'De  Columbis,'  and  (c.  35)  'De 
Palumbibus.'  He  enters  moreover  largely  into  their  habits  in  other 
parts  of  his  '  Natural  History.' 

Much  doubt  seems  to  have  prevailed  as  to  the  proper  place  of  the 
pigeons  in  the  system.  Belon  collected  the  few  species  known  to  him 
under  the  titles  Ramiers,  Tourterelles,  Bisets,  Pigeons  Fuyards,  and 
Pigeons,  among  the  birds  "qu'on  trouve  viander  indifferemment  en 
tous  lieux,"  placing  them  between  the  Torcou  (Yunx  Torquilla,  AVry- 
neck)  and  the  Merle  Bleu  (Blue  Thrush).  Gesner  arranged  them 
between  the  Gallinaceous  Birds  and  the  Bustards  ;  Aldrovandus  placed 
them  between  the  Domestic  Cock  and  the  Sparrow ;  Willughby 
between  the  Bustards  and  Thrushes,  and  Ray  gave  them  the  same 
place.  Brisson,  Pennant,  and  Latham  insulated  them  in  a  particular 
order.  Pennant  also  arranged  them  between  the  Gallinaceous  and 
Passerine  Birds,  and  Latham  between  the  Passeres  and  the  Gallinaz. 
Other  authors  placed  them  among  the  Gallinaceous  Birds.  LinnEeus 
made  them  a  genus  of  his  order  Passeres,  arranging  them  between 
Tetrao  (the  Grouse  and  Partridges,  &c.)  and  Alauda  (the  Larks). 
Cuvier  placed  them  among  the  Gallinaceous  Birds,  next  to  the 
Tinamous  (Tinamus,  Latham ;  Crypturus,  Illiger),  making  them  the 
last  of  the  order.  In  his  arrangement  the  Echassiers  (Grallatores, 
Wading  Birds)  form  the  order  which  immediately  follows  the 
Gallinaces.  Lacepede  had  previously  given  them  the  first  place  in 
the  last-mentioned  family,  as  did  also  Dumeril.  Meyer  had  insulated 
them  as  his  seventh  order,  coming  between  the  Chelidones  (Swallow 
Tribe)  and  his  eighth  order,  Gallma; ;  and  Illiger  had  found  a 
situation  for  them  under  his  Rasores  (the  Rasorial  Birds).  Le 
Vaillant,  who  seems  to  have  been  the  first  who  separated  the 
Columbidos  into  well-defined  divisions,  arranged  them  in  three 
sections  ;  the  first  containing  the  Colombes,  Ramiers,  and  Tourte- 
relles ;  the  second  the  Colombars ;  and  the  third  the  Colombi-Gallines. 
Vieillot  made  them  the  last  family  but  one  (Colombins)  of  his  second 
tribe  (Anisodactyli),  arranging  them  between  his  Ophiophages  and 
Alectrides.  M.  Temminck  classed  them  as  his  ninth  order  between 
the  Chelidons  and  the  Gallinaces.  De  Blainville's  order  Sponsores,  or 
Les  Colombins,  contained  these  birds,  and  came  between  the  Saltatores 
(Passeres)  and  the  Gradatores  (Pheasants  or  Partridges)  :  in  his 
amended  method,  as  developed  by  M.  Lherminier,  they  occupy  nearly 
the  same  position  between  the  Passeres  and  the  Gallinaceous  Birds. 
C.  Bonaparte  (Prince  of  Canino)  assigns  the  same  place  to  them. 
('Specchio  Comparative') 

When  he  wrote  the  article  'Pigeon  '  in  the  '  Dictionnaire  d'Histoire 
Naturelle,'  M.  Vieillot  conformed  to  the  opinion  of  Linnaeus  in 
placing  these  birds  among  the  Passeres,  because  of  its  natural  great 
analogy  to  the  last-mentioned  group,  like  nearly  the  whole  of  which 
the  pigeons  pair  in  the  season  of  love,  the  male  and  female  working 
jointly  at  the  nest,  taking  their  turns  during  incubation,  and  partici- 
pating in  the  care  of  the  young,  which,  among  the  true  pigeons,  are 
hatched  blind,  fed  in  the  nest,  which  they  do  not  quit  till  they  are 
covered  with  feathers,  and  are  supported  by  their  parents  some  time 
after  their  departure  from  it,  having  no  power  to  feed  themselves. 
Such  are  the  points  of  resemblance.  Their  dissimilarity  consists  in 
their  mode  of  drinking  and  feeding  their  young,  in  the  nature  of  their 
plumage,  and  the  singularity  of  their  courtship  and  of  their  voice — 
points  of  difference  which  also  separate  them  from  the  true  gallina- 
ceous birds,  with  which,  says  M.  Vieillot,  they  have  no  analogy  in  their 
instincts,  their  habits,  or  their  loves.  Nearly  all  the  gallinaceous 
birds  are  polygamous,  and  lay  a  great  number  of  eggs  each  time  they 
incubate,  which  is  rarely  more  than  once  a  year  in  the  temperate 
zones ;  while  the  true  pigeons  lay  only  two  eggs  each  time,  incubate 
frequently  during  the  year,  and  are  monogamous.  Among  the  galli- 
naceous birds,  as  a  general  rule,  the  male  does  not  solace  the  female 
at  the  time  of  building  the  nest  and  of  incubation  ;  the  young  run  as 
soon  almost  as  they  are  out  of  the  egg-shell,  quitting  their  nest,  and 
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seeking  their  own  food  immediately.  Finally,  a  striking  character 
removes  the  pigeons  from  the  gallinaceous  birds,  and  in  M. 
Vieillot's  opinion  places  them  in  the  same  natural  group  with  the 
Passeres,  namely,  the  possession  of  a  posterior  toe  articulated  at  the 
bottom  of  the  tarsus,  upon  the  same  plane  as  the  anterior  toes, 
touching  the  ground  throughout  its  length  in  walking  and  embracing 
the  roost  in  perching.  On  the  contrary,  in  the  gallinaceous  birds,  the 
hind  toe  is  articulated  upon  the  tarsus  higher  than  the  others,  and 
only  touches  the  ground  with  its  claw,  or  at  most  with  its  first 
phalanx,  and  remains  perpendicular  when  the  bird  is  on  the  perch. 
Nevertheless  it  must  be  confessed  that  there  are  found  among  the 
pigeons  species  which  participate  in  some  degree  with  the  gallinaceous 
birds  in  regard  to  their  manners  and  gait  (allures)  or  some  exterior 
conformity.  Such  are  the  Colombi-Gallines,  the  Pigeon-Caille  of  Le 
Vaillant,  to  which  must  be  added  the  Colombi-Gallines  of  M.  Temminck, 
the  Mountain-Partridge  of  Sloane,  the  Blue-Headed  Pigeon,  the 
Cocotzin,  &c,  all  which  have  their  feet  more  elongated  than  those  of 
their  congeners,  with  the  wings  of  the  partridges,  that  is  to  say 
rounded,  and  with  the  two  first  quills  shorter  than  the  third  or  fourth  ; 
but  for  the  rest,  all,  with  the  exception  of  the  Colombe-Galline  of  Le 
Vaillant,  approach  the  other  pigeons  in  their  amours,  their  laying,  and 
the  bringing  up  of  their  young;  and  so  it  is  of  the  birds  which  at 
Guadaloupe  and  Martinique  bear  the  name  of  Partridge  ;  and  M. 
Vieillot  quotes  Dutertre,  who  says  that  "according  to  the  common 
opinion  of  the  inhabitants  of  Guadaloupe,  there  are  three  sorts  of 
partridges,  red,  black,  and  gray,  which  have  never  passed  in  my  mind 
for  aught  but  turtles  (tourterelles) ;  for  they  have  not  the  short 
quality  of  flesh  belonging  to  our  partridges,  they  have  the  straight 
bill,  they  perch  and  build  their  nests  in  trees,  they  only  lay  two  eggs," 
&c.  ('  Hist,  des  Antilles,'  torn,  ii.)  These  facts,  adds  M.  Vieillot, 
have  been  confirmed  to  me  by  the  inhabitants  of  Martinique  and 
Guadaloupe.  Of  all  the  pigeons  and  turtles,  continues  this  ornitho- 
logist, which  I  have  had  occcasion  to  study  in  the  living  state,  the 
Cocotzins  are  those  which  appear  to  me  to  have  the  greatest  relation 
to  the  partridges  ;  their  haunt  is  always  in  the  fields  and  savannahs  ; 
there  they  seek  their  food,  and  never  resort  to  trees ;  they  raise  them- 
selves into  the  air  like  the  partridges,  and  after  a  short  flight  alight 
upon  the  ground.  For  this  reason  the  English  and  the  inhabitants  of 
the  United  States  call  it  the  Ground  Dove.  But  the  habit  of 
frequenting  the  ground,  &c.  does  not  belong  exclusively  to  the 
pigeons  whose  wings  are  formed  as  above  stated ;  fdr,  according  to 
Latham,  the  Columba  Chalcoptera  (Phaps),  which  M.  Temminck 
arranges  with  his  Columba;  (Vieillot's  first  section),  has  the  same 
habits,  so  that  the  English  of  Australia  call  it  the  Ground  Pigeon. 
(Vieillot.) 

"The  family  of  Columbidm  (says  Mr.  Vigors,  'Linn.  Trans.,' 
vol.  xiv.  p.  410),  alternately  arranged  by  systematic  writers  among  the 
Perching  and  Gallinaceous  orders,  and  not  unfrequently  grouped  as  a 
separate  order  between  the  two,  at  once  indicates  where  the  point  of 
junction  exists  between  them.  These  birds,  although  we  have  the 
high  authority  of  Linneeus  for  uniting  them  with  that  division  of  our 
Perchers  which  forms  his  Passeres,  I  do  not  hesitate  in  arranging,  con- 
formably to  the  opinion  of  Messrs.  Cuvier  and  Illiger,  as  a  subdivision 
of  the  Gallinaceous  Birds. 

"  In  those  particulars,  where  they  respectively  assume  the  character 
of  each  order,  their  affinity  with  the  latter  is  considerably  stronger 
than  that  which  approximates  them  to  the  former.  Their  food  and 
habits,  their  internal  economy,  and  the  formation  of  their  bills, 
identify  them  with  the  Rasores  ;  while,  on  the  other  hand,  the  cha- 
racters which  bring  them  near  the  Insessores,  their  divided  toes  and 
comparatively  short  legs,  are  weakened  by  the  resemblance  which 
those  members  bear  to  the  same  parts  of  the  contiguous  order  in  their 
general  structure,  and  more  particularly  in  the  bluntness  of  the  nails, 
so  strongly  indicative  of  the  rasorial  habits  of  the  Gallinaceous  Tribes, 
and  so  strikingly  contrasted  with  the  sharpness  of  the  nails  in  the 
Linnsean  Passeres.  They  are  much  more  nearly  allied  to  these  latter 
tribes  by  their  habits  of  perching  and  building  their  nests  in  trees  or 
rocks,  by  the  absence  of  the  spur  on  the  legs  of  the  male,  and  by  the 
inferior  number  of  their  tail-feathers." 

In  a  note  to  that  part  of  the  text  which  alludes  to  the  rasorial 
habits  of  the  Gallinaceous  Birds,  the  author  cites  the  habits  of 
Columba  Nicobarica,  Columba  carunculata,  and  Columba  passerina. 
Mr.  Vigors  accordingly  places  the  Columbidm  in  the  aberrant  group 
of  his  Rasores.  "  I  have  already  observed,  when  speaking  of  the  affi- 
nities," says  that  ornithologist  in  the  paper  above  quoted,  "  which 
connect  the  orders  of  birds  together,  that  the  Columbidm  form  the 
passage  from  the  Insessores  to  the  Rasores  by  their  habits  of  perching 
and  their  powers  of  flight.  The  hind  toe  is  articulated,  as  in  the 
Perchers,  and  their  tarsi  are  shorter,  more  particularly  in  the  earlier 
groups,  than  those  of  the  Gallinaceous  Birds  in  general.  The  first 
group  which  we  meet  in  this  extensive  family  is  the  genus  Vinago  of 
M.  Cuvier,  the  bills  of  which,  stronger  and  more  solid  than  they  are 
usually  found  to  be  among  the  pigeons,  unite  them  to  Penelope  and 
Crax,  which  form  the  opposite  extreme  of  the  present  order,  as  well 
as  to  Musophaga  and  Corythaix,  which  approach,  as  we  have  seen,  the 
whole  of  the  groups  before  us,  and  connect  them  with  the  Perchers. 
From  this  genus  Vinago,  which  seems  confined  to  the  southern  divi- 
sions of  the  Old  World,  we  may  observe  a  series  of  groups  leading 


gradually  to  the  true  Columba,  of  which  genus  the  European  species 
Columba  (Enas,  Linn.,  may  be  considered  to  form  the  type.  Hence 
we  are  led  by  several  intervening  species  to  the  Columbi-Gallines  of 
M.  Le  Vaillant,  which,  still  retaining  the  soft  and  flexible  bill  of 
Columba,  approach  the  typical  Gallinaceous  Birds  in  their  more  ele- 
vated tarsi,  and  in  their  habits  of  living  in  company  and  seeking  their 
nourishment  chiefly  on  the  ground.  Among  these  may  be  noticed 
some  forms,  C.  Nicobarica,  Linn.,  and  C.  carunculata,  Temm.,  for 
instance,  which  possess  the  feathered  appendages,  together  with  the 
naked  face  and  caruncles  of  the  Linneean  Oallinm  ;  and  another  group, 
the  Lophyrus  of  M.  Vieillot,  which  exhibits  the  size  and  general  form 
of  the  same  birds,  as  well  as  the  singular  plumes  which  frequently 
decorate  their  head.  This  last-mentioned  genus,  formed  of  the 
crowned  pigeon  of  India,  possessing  the  strongly-formed  leg  and  foot 
of  Meleagris,  Linn.,  but  without  the  spurs,  while  at  the  same  time  it 
retains  the  bill  of  Columba,  may  be  observed  to  open  the  passage 
immediately  from  the  present  to  the  succeeding  family"  (the 
Phasianidm). 

The  following  remarks  embody  Mr.  Swainson's  views  upon  this 
interesting  family  : — "  The  extensive  genus  of  Columba,  like  that  of 
Falco,  has  been  pronounced  indivisible  by  an  eminent  ornithologist  of 
the  present  day;  who,  from  having  made  these  birds  his  peculiar 
study,  is  in  one  sense  pre-eminently  qualified  to  give  a  decided 
opinion.  The  principle  he  has  laid  down,  and  on  which  this  opinion 
consequently  is  founded,  is,  that  whenever  intermediate  species  are 
discovered  which  serve  to  unite  two  neighbouring  genera,  such  genera 
should  invariably  be  united."  After  stating  that  this  theory  has  been 
refuted  in  the  pages  of  the  '  Zoological  Journal,'  Mr.  Swainson  thus 
continues  :  "  It  is  admitted  that  there  are  certain  peculiarities  of  form 
and  of  economy  among  the  Columbidm,  which  point  out  natural  divi- 
sions. Some  of  these  have  been  used  for  the  construction  of  genera, 
by  Messrs.  Le  Vaillant,  Vieillot,  and  Cuvier,  and  of  sections  by  M.  Tem- 
minck ;  but  the  immense  number  of  species  already  known,  and  the 
great  influx  of  new  ones,  renders  it  essential  that  many  others  should 
be  formed.  As  we  labour  under  a  comparative  ignorance  of  the 
natural  economy  of  the  vast  number  of  tropical  species  recently 
described,  any  attempt  to  throw  the  Columbidm  into  their  natural 
arrangement  must  be  very  imperfect.  The  basis  of  such  a  work  must 
rest  on  their  natural  habits,  their  food,  and  their  geographic  distribu- 
tion. Yet,  as  we  see  in  other  natural  families  that  a  peculiarity  of 
economy  is  almost  invariably  accompanied  by  some  corresponding 
modification  of  structure,  we  shall  receive  considerable  assistance  by 
accurately  examining  such  variations.  We  may  note  the  forms 
without  being  acquainted  with  their  reference  to  the  peculiar  habits 
of  the  group  ;  and  although  our  inference  in  some  cases  may  be 
erroneous,  in  others  we  shall  not  be  far  from  the  truth.  The  pas- 
senger-pigeons, for  instance,  have  their  first  quill-feather  as  long  as 
any  of  the  others — a  sure  indication  of  that  rapid  and  long-contiuued 
power  of  flight  they  are  known  to  possess.  The  Columbi-Gallines  of 
M.  Le  Vaillant  are  described  as  having  naked  and  somewhat  length- 
ened tarsi ;  a  structure  well  adapted  to  those  ambulating  habits 
which  bring  some  of  them  close  to  the  Phasianidm,  Vigors,  and  others 
to  the  Cracidce,  Vigors.  Another  group,  the  Colombars  of  M.  Le 
Vaillant  ( Vinago,  Cuv.,  Treron,  Vieill.),  have  a  strong  hard  bill ;  and 
their  short  clasping  tarsi  covered  with  feathers  lead  us  to  conclude 
they  seldom  perch  upon  the  ground  ;  in  fact,  Messrs.  Le  Vaillant 
and  Cuvier  both  assert  that  these  birds  are  only  found  in  the  tropical 
forests  of  the  Old  World.  Apparently  confined  to  the  same  regions, 
we  see  another  group,  wherein  the  bill  partakes  of  that  weak  structure 
observed  in  the  generality  of  pigeons,  while  the  tarsi  are  thickly 
clothed  with  feathers,  similar  to  the  group  last  mentioned.  These 
seem  to  be  the  principal  divisions  among  the  Columbidm."  In  1827 
the  same  author  characterised  the  genera  Peri-stera,  Chmmcpelia,  and 
Ectopistes;  and  in  the  'Fauna  Boreali- Americana,'  under  Columba 
Ectopistes  migratoria,  he  has  the  following  note  : — "As  ornithologists 
do  not  appear  to  be  aware  of  the  great  difference  which  exists  in  the 
groups  of  this  family  in  the  relative  structure  of  their  feet,  we  shall 
here  draw  their  attention  to  the  principal  groups.  In  the  even-tailed 
wood-pigeons  of  Europe,  North  America,  and  the  Old  World,  forming 
the  restricted  genus  Columba,  the  external  and  internal  anterior  toes 
are  equal.  In  the  lovely  genus  Ptilinopus,  Swainson,  confined  to  the 
green  pigeons  of  the  Indian  and  Australian  isles,  and  in  that  of  Vinago, 
Cuv.,  formed  by  the  thick-billed  species  of  the  same  countries,  the 
inner  toe  is  much  shorter  than  the  outer ;  but  in  the  sub-genus  (?) 
Ectopistes,  Swainson,  and  the  small  turtle  doves,  this  proportion  is 
reversed,  the  inner  toe  being  the  longest.  In  the  beautiful  genus 
Peristera,  Swainson,  which  comprises  all  the  bronze-winged  pigeons 
of  Australia  and  the  ground-pigeons  of  America,  the  tarsi  are  more 
elevated,  the  hind  toe  shorter,  and  the  inner  toe  is  likewise  the 
longest.  We  have  been  for  some  time  engaged  in  analysing  this 
family,  with  the  view  of  ascertaining  the  relative  value  of  all  these 
groups."  Dr.  Ritgen  (1828)  makes  the  genus  Columba,  Linn.,  form 
the  third  family  (Herpochoropteni)  of  his  first  tribe  {Choroptcni),  of  his 
second  series  (Xerornithes,  or  birds  of  the  dry  land)  in  his  tricho- 
tomous  system,  as  applied  to  birds. 

P.  J.  Selby,  Esq.,  in  the  '  Naturalist's  Library'  (1835),  characterises 
the  following  genera,  Carpophaga,  Phaps,  and  GeophilWs.  He  thus 
speaks  of  the  classification: — "  Of  the  sub-families  or  five  typical 
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forms  of  the  Columbidce,  we  can  only  spaak  with,  diffidence  and  uncer- 
tainty, as  no  analysis  of  the  species  sufficiently  strict  or  extensive  has 
hitherto  been  instituted,  from  whence  conclusive  deductions  can  be 
drawn.  We  shall  only  cursorily  observe,  that  the  arboreal  pigeons, 
embracing  Vinago,  Swainson's  genus  Ptilinopus,  our  genus  Carpophaga, 
and  some  other  undefined  groups,  with  feet  formed  expressly  for 
perching  and  grasping,  and  through  which,  from  their  habits  and 
form,  the  necessary  connection  with  the  insessorial  order  is  supported, 
are  likely  to  constitute  one  ;  the  true  pigeons,  of  which  our  ring- 
pigeon  and  common  pigeon  may  be  considered  typical,  a  second ;  the 
turtles  and  their  allies,  with  feet  of  different  proportions  from  the 
preceding,  and  graduated  tails,  a  third ;  the  ground-pigeons,  or 
Columbi-Gallines  of  the  French  naturalists,  a  fourth  ;  and  the  fifth  is 
not  unlikely  to  be  represented  by  Vieillot's  genus  Lophyrus,  in  which 
the  deviation  from  the  proper  Columbine  form  is  not  to  that  of  the 
typical  Rasorcs,  but  to  the  Cracidce,  placed  at  the  farther  extremity, 
and,  like  the  Columbidw,  another  aberrant  family  of  the  Rasorial 
order." 

Before  speaking  of  the  classification  of  the  Colwnbidce,  one  part  of 
the  internal  organisation  of  the  pigeon  is  worthy  of  special  notice. 
The  crop,  in  the  state  which  is  adapted  for  ordinary  digestion,  is  thin 
and  membranous,  and  the  internal  surface  is  smooth ;  but  by  the 
time  the  young  are  about  to  be  hatched,  the  whole,  except  that  part 
which  lies  on  the  trachea,  becomes  thicker,  and  puts  on  a  glandular 
appearance,  having  its  internal  surface  very  irregular.  In  this  organ 
it  is  that  the  food  is  elaborated  by  the  parents  before  it  is  conveyed 
to  the  young  ;  for  a  milky  fluid  of  a  grayish  colour  is  secreted  and 
poured  into  the  crop  among  the  grain  or  seeds  undergoing  digestion, 
and  a  quality  of  food  suited  to  the  nestling  is  thus  produced.  The 
fluid  coagulates  with  acids  and  forms  curd,  and  the  apparatus  forms, 
among  birds,  the  nearest  approach  to  the  mammse  of  warm-blooded 
animals  [Birds]  ;  hence  no  doubt  the  term  '  pigeon' s-milk.'  The 
number  of  vertebrae  amounts  to  13  cervical,  7  dorsal,  13  sacral,  and 
7  caudal  =  40  (Cuvier).  The  sternum  is  narrow,  with  a  deep  keel, 
the  inferior  border  convex,  and  the  anterior  one  curved  forwards,  thin, 
and  trenchant ;  the  manubrial  process  is  strong  and  bifurcated,  the 
costal  processes  short.  The  posterior  margin  is  cleft  by  two  fissures 
on  either  side  of  the  mesial  plane,  the  lateral  and  superior  fissures 
being  the  deepest ;  the  mesial  ones  are  occasionally  converted  into  a 
foramen. .  The  costal  surface  of  the  lateral  margin  is,  as  in  the  galli- 
naceous birds,  of  very  little  extent.  In  the  crown-pigeon  the  superior 
fissures  are  so  deep  and  wide  as  to  convert  the  rest  of  the  lateral 
margin  into  a  mere  flattened  process,  which  is  dilated  at  the  extre- 
mity. (Owen.) 

The  distribution  of  this  family  is  very  extensive,  the  form  occurring 
almost  everywhere,  except  within  the  frigid  zones.  The  species  are 
most  abundant  in  Southern  Asia  and  the  Great  Indian  Archipelago. 

The  following  definition  includes  the  Columbidce,  to  which  we  shall 
refer  in  the  present  article  : — Bill  moderate,  compressed,  covered  at 
the  base  of  the  upper  mandible  with  a  soft  skin,  in  which  the  nostrils 
are  pierced,  and  more  or  less  curved  at  the  point.  Feet  with  three 
divided  toes  in  front,  and  one  behind. 

Vinago  (Cuvier). — Bill  comparatively  large,  strong,  thick,  and  solid, 
compressed  at  the  sides ;  the  tip  very  hard,  hooked,  and  inflated  ;  the 
nostrils  comparatively  exposed,  and  with  the  swollen  or  projecting 
membrane  but  little  •  developed.  Tarsi  short,  partly  clothed  with 
feathers  below  the  tarsal  joint ;  sole  wide,  the  membrane  being 
extended,  and  the  whole  foot  formed  for  perching  and  grasping ;  the 
outer  toe  longer  than  the  inner,  claws  strong,  sharp,  and  semicircular, 
"closely  resembling  in  form  those  of  the  woodpecker  or  other  scan- 
sorial  birds."  (Selby.)  Wings  of  mean  length,  strong  and  pointed, 
second  and  third  quills  about  equal,  and  the  longest  in  the  wing. 
Mr.  Selby  says,  that  in  all  the  species  submitted  to  examination  the 
third  quill  has  the  central  part  of  the  inner  web  deeply  notched,  as  if 
a  piece  had  been  cut  out ;  and  that  the  prevailing  colours  are  green 
and  yellow  of  different  intensities,  contrasted  more  or  less  in  certain 
parts  with  rich  purple  and  reddish-brown. 

The  species  inhabit  intertropical  Asia  and  Africa.  They  feed  on 
berries  and  fruits.  They  are  shy  and  timid,  and  inhabit  the  woods. 
Mr.  Selby  gives  the  following,  on  the  authority  of  Mr.  Neill,  who, 
speaking  of  Vinago  sphenura,  says  :  "  I  had  two,  but  both,  I  believe, 
were  males.  Both  had  a  song,  very  different  from  the  mere  cooing 
of  the  ringdove.  When  they  sang  in  concert,  they  gave  the  same 
little  tune,  but  on  different  keys.  After  the  death  of  one  the  sur- 
vivor used  to  sing  at  command,  or,  at  all  events,  when  incited  to  it  by 
beginning  its  tune." 

V.  aromatica.  It  is  the  Columbia  aromatica  of  Latham.  "  The 
Aromatic  Vinago  is  of  a  mild  and  timorous  disposition,  and  is  gene- 
rally seen  in  flocks  or  societies,  except  during  the  period  of  reproduc- 
tion, when  they  pair,  and  retire  to  the  recesses  of  the  forest.  The 
nest  is  simple,  and  composed  of  a  few  twigs  loosely  put  together,  and 

the  eggs  are  two  The  base  or  softer  part  of  the  bill  is  a 

blackish-gray,  the  tip  yellowish-white,  strong,  much-  hooked,  and 
bulging  on  the  side.  The  forehead  is  of  a  bright  siskin-green,  the 
crown  greenish-gray,  the  chin  and  throat  gamboge-yellow,  the  remain- 
der of  the  neck,  the  breast,  belly,  lower  back,  and  rump,  yellowish- 
green.  The  upper  back  or  mantle,  and  a  part  of  the  lesser  wing- 
coverts,  are  of  a  rich  brownish-red,  and  exhibit  a  purplish-tinge  in 


certain  lights.  The  greater  wing-coverts  and  secondary  quills  are 
greenish-black,  with  a  deep  and  well-defined  edging  of  gamboge- 
yellow  throughout  their  length.  The  tail  has  the  two  middle  feathers 
wholly  green,  and  slightly  exceeding  the  rest  in  length  ;  these  are  of 
a  dark  bluish-gray,  with  a  dark  central  band.  The  under  tail-coverts 
are  yellowish-white,  barred  with  green.  The  legs  and  toes  are  red, 
the  claws  pale  gray,  strong,  sharp,  and  semicircular."  (Selby  ;  and  see 
Temminck.) 


Aromatic  Vinago  {Vinago  aromatica). 

It  inhabits  the  continent  of  India,  Java,  and  other  adjacent  islands. 

The  habits  of  this  species  are  arboreal.  Mr.  Selby,  gives  the  follow- 
ing note  which  accompanied  the  skins  of  V.  militaris,  and  V.  aromatica. 
"Green  Pigeon. — This  beautiful  bird  has  brilliant  red  eyes.  Its  feet 
are  something  like  the  parrot's,  and  it  climbs  in  the  same  way  as  that 
bird.  It  is  very  difficult  to  find ;  for  although  a  flock  is  marked  into 
a  tree,  yet  its  colour  is  so  similar  to  the  leaf  of  the  banyan  ( on  the 
small  red  fig  of  which  it  feeds ),  that  if  a  bird  does  not  move  you  may 
look  for  many  minutes  before  you  can  see  one,  although  there  may  be 
fifty  in  the  tree." 

Ptilinopus  ( Swainson). — Wings  moderate,  first  quill  contracted 
towards  the  apex,  third  and  fourth  longest.  Bill  slender.  Tarsi 
feathered. 

Mr.  Swainson  says  that  in  proposing  the  characters  of  this  genus, 
he  wishes  them  to  be  considered  more  as  indicating  a  group,  by  which 
the  genus  Treron,  Vieill.  (  Vinago,  Cuv.),  may  be  united  to  the  naked- 
legged  pigeons,  than  as  being  so  rigidly  framed  as  to  exclude  all  other 
species  which  do  not  strictly  present  the  same  structure. 

Mr.  Selby,  in  the  '  Naturalist's  Library,'  feels  inclined  to  still 
further  subdivide  the  group,  restricting  the  genuine  title  of  Ptilinopus 
to  that  group  of  smaller  pigeons  in  which  the  first  quill-feather 
becomes  suddenly  narrowed  or  attenuated  towards  the  tip,  and  the 
tarsi  are  feathered  almost  to  the  division  of  the  toes. 

The  species  inhabit  the  Moluccas,  the  Celebes,  and  the  islands  of 
the  Pacific  (Selby.)  Their  habits  are  retired;  they  live  in  forest  soli- 
tudes.   Food,  fruits  and  berries. 

The  following  is  a  description  of  the  genus  as  restricted  by 
Mr.  Selby: — Bill  comparatively  slender,  the  base  slightly  depressed, 
and  the  soft  covering  of  the  nostrils  not  much  arched  or  swollen ; 
the  tip  though  hard  is  little  inflated,  with  a  gentle  curvature ;  the 
forehead  is  rather  low  and  depressed  ;  the  legs  are  short  but  strong ; 
the  tarsi  clothed  with  feathers  nearly  to  the  division  of  the  toes  ;  the 
feet  are  calculated  for  grasping,  and  are  similar  in  form  to  those  of 
Vinago,  the  sides  of  the  toes  being  enlarged  by  the  extension  of  the 
laternal  membrane,  and  the  outer  longer  than  the  inner  one;  the 
wings  are  strong,  and  of  moderate  length,  the  first  quill-feather  con- 
siderably shorter  than  the  second,  and  suddenly  narrowed  towards  the 
tip — a  peculiarity  also  possessed  by  several,  pigeons  belonging  to  other 
distinct  groups,  and  by  which  means  the  connexion  is  thus  kept  up 
between  them.  The  third  and  fourth  quills  are  nearly  equal  to  each 
other,  and  are  the  longest  in  the  wing.  The  tail  is  of  proportionate 
length,  and  generally  square  at  the  end.  Predominating  colour  like 
that  of  Vinago,  green,  varied  in  parts  with  yellow  and  orange,  and  in 
some,  beautifully  encircled  with  masses  of  purplish-red  and  vivid  blue. 

P.  cyano-virens.  It  is  the  Columba  cyano-virens  of  Lesson,  who 
described  it  in  the  'Voyage  de  la  Coquille.'  The  bird  is  termed 
Manasope  in  the  Papuan  tongue,  and  inhabits,  says  Lesson,  the  pro- 
found and  still  virgin  forests  (encore  vierges)  of  New  Guinea.  "  It  was 
in  the  neighbourhood  of  the  harbour  of  Dorery  that  we  procured  the 
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greatest  number  of  individuals.  Their  low  cooing  was  heard  frequently 
from  the  large  trees,  and  every  thing  indicated  that  they  were 
common." 


Ptilinopus  cyano-virens. 

Description. — Total  length  from  the  end  of  the  bill  to  the  extremity 
of  the  tail,  8  inches  6  lines  (French) ;  bill  delicate  and  black ;  iris 
of  a  red-brown ;  tarsi  short,  and  nearly  entirely  feathered ;  toes 
with  a  membranous  border,  and  of  a  lively  orange  colour ;  head,  rump, 
upper  part  of  the  body,  wings,  and  tail,  of  an  agreeable  grass-green  ;  a 
large  patch  (calotte)  of  a  beautiful  indigo-blue  covers  the  occiput ; 
elongated  blue  spots  occupy  the  centre  of  the  subalar  feathers,  which 
are  bordered  with  a  straight  yellow  line ;  the  internal  and  hidden  part 
of  the  same  feathers  is  brown ;  the  quills  are  entirely  brown,  and 
bordered  at  the  external  edge  with  a  line  of  canary  yellow ;  the  tail  is 
square  and  rectilinear ;  the  feathers  which  compose  it  are  fourteen  in 
number,  brown,  their  extremities  white  below,  and  of  a  green  similar 
to  that  of  the  back  above,  passing  into  black  in  the  middle,  and  each 
terminating  within  with  a  white  spot;  the  two  exterior  ones  are 
brown,  bordered  with  yellow  externally,  as  are  the  two  or  three  next ; 
the  shaft  is  brown  ;  the  throat  to  half-way  down  the  neck  is  ash-gray ; 
the  breast  is  grayish-green ;  the  belly  and  the  flanks  are  at  first  green 
mingled  with  some  yellow  bordering*,  and  then  comes  a  large  patch 
of  yellowish-white  extending  on  each  side  so  as  to  form  a  kind  of 
girdle ;  the  feathers  of  the  thighs  are  green ;  those  of  the  vent,  white 
and  pale  yellow ;  the  lower  tail-coverts  are  yellow  mingled  with  green. 
M.  Lesson  mentions  another  individual  rather  smaller,  with  some 
differences  of  plumage,  which  he  supposes  to  have  been  either  a  female 
or  a  young  one.  Mr.  Selby  remarks  upon  the  fact  that  no  notice  is 
taken  of  the  form  of  the  first  quill-feather  in  this  description,  and 
regrets  it,  but  entertains  little  or  no  doubt  of  its  presence  in  nearly  a 
similar  form  to  that  assumed  by  the  rest  of  this  group,  of  which 
P.  purpuratus  is  the  type. 

Carpophaga  (Selby). — "  In  this  group,"  says  Mr.  Selby,  "  which  is 
composed  of  birds  of  a  much  larger  size  than  the  preceding,  the 
wings,  though  possessing  the  same  relative  proportions,  have  no 
emargination,  or  sudden  narrowing  of  the  tip  of  the  first  quill.  Their 
tarsi  also  are  not  so  thickly  or  entirely  feathered  ;  and  their  nostrils 
are  placed  nearer  to  the  base  of  the  bill.  In  some  species,  green, 
yellow,  and  purple  are  the  prevailing  colours ;  in  others,  a  rich 
bronzed  or  metallic  colour  composes  the  upper  plumage,  exhibiting 
shades  of  deep  green  and  purple,  according  to  the  light  in  which  it  is 
viewed,  while  in  those  which  lead  the  way  to  the  typical  pigeons,  the 
tints  become  less  vivid  and  more  uniform  in  their  distribution.  Their 
bill  is  considerably  depressed  at  the  base,  the  membrane  in  which  the 
nostrils  are  placed  but  little  prominent  or  swollen,  the  tip  compressed 
and  moderately  arched,  the  tomia  slightly  simiated.  The  forehead 
is  low,  and  the  feathers  advance  considerably  upon  the  soft  portion  of 
the  bill.  In  many  of  them  a  caruncle,  or  gristly  knob,  varying  in  size 
md  shape  according  to  the  species,  grows  upon  the  basal  part  of  the 
upper  mandible  during  the  season  of  propagation.  This  is  supposed 
to  be  common  to  both  sexes,  as  the  female  is  described  with  it  in 
Duperrey's  '  Voyage.'  After  this  epoch  it  is  rapidly  absorbed,  and  its 
situation  scarcely  to  be  observed  upon  the  surface  of  the  bill.  The 
feet  are  powerful,  and  formed  for  grasping,  the  soles  being  fiat  and 
greatly  extended.  As  in  the  other  members  of  this  group,  the  hind 
toe  is  fully  developed  and  long,  and  the  exterior  longer  than  the  inner 
toe.  They  inhabit  the  forests  of  India,  the  Moluccas,  Celebes,  Aus- 
tralia, and  the  Pacific  Isles.  Their  food  consists  of  fruits  and  berries. 
That  of  the  precious  nutmeg,  or  rather  its  soft  covering,  known  to  us 
by  the  name  of  mace,  at  certain  seasons  affords  a  favourable  repast  to 


some  species,  and  upon  this  luxurious  diet  they  become  so  loaded 
with  fat  as  frequently,  when  shot,  to  burst  asunder  when  they  fall^  to 
the  ground.  And  here  we  may  remark  on  the  remarkable  provision 
nature  has  made  for  the  propagation  as  well  as  the  dissemination  of 
this  valuable  spice ;  for  the  nutmeg  itself,  which  is  generally  swallowed 
with  the  whole  of  its  pulpy  covering,  passes  uninjured  through  the 
digestive  organs  of  the  bird,  and  is  thus  dispersed  throughout  the 
group  of  the  Moluccas  and  other  islands  of  the  east.  Indeed,  from 
repeated  experiments,  it  appears  that  an  artificial  preparation  ana- 
logous to  that  which  it  undergoes  in  its  passage  through  the  bird,  is 
necessary  to  ensure  the  growth  and  fertility  of  the  nut ;  and  it  was 
not  till  after  many  unsuccessful  attempts  had  been  made  that  a 
lixivium  of  lime,  in  which  the  nuts  were  steeped  for  a  certain  time, 
was  found  to  have  the  wished-for  effect,  and  to  induce  the  germinat- 
ing tendency.  The  fruit  of  the  Banyan  (Ficus  religiosa),  the  sacred 
tree  of  the  Hindoos,  is  also  a  favourite  repast  of  all  tho  pigeons  of  this 
group,  as  well  as  of  the  stronger-billed  Vinago." 

C.  oceanica.  It  is  the  Columba  oceanica  of  Lesson.  This  species, 
according  to  Lesson,  is  the  Moulouesse,  or  Mouleux,  of  the  natives  of 
Oualan,  and  though  it  approaches  the  Nutmeg  Pigeon,  Columba 
(Carpophaga)  cenea,  very  nearly,  it  differs  from  it  in  size,  being  one- 
third  less,  and  in  the  distribution  of  some  of  its  colours.  "  The 
Nutmeg  Pigeon  lives  more  particularly  in  the  eastern  Moluccas,  and 
especially  at  New  Guinea  and  Waigiou,  while  the  Oceanic  Fruit- 
Pigeon  is  abundant  in  the  little  isle  of  Oualan,  in  the  midst  of  the 
great  archipelago  of  the  Carolines,  and  seems  to  exist  in  the  Pelew 
Islands,  where  Wilson  mentions  it  under  the  name  of  cyep."  Lesson 
further  observes,  that  it  may  be  possibly  spread  over  the  Philippines, 
and  at  Magindanao. 


Oceanic  Fruit-Pigeon  (Carpophaga  oceanica). 

Description.— Total  length,  14  inches  (French),  including  the 
tail,  which  measures  five ;  the  bill,  an  inch  long,  is  black,  strong,  and 
surmounted  at  its  base  by  a  rounded  and  very  black  caruncle  ;  the 
feet  are  very  strong  and  of  a  bright  orange  colour ;  the  tarsi  are 
feathered  nearly  down  to  the  toes,  which  have  a  well-developed 
border ;  the  wings  are  pointed,  and  only  one  inch  shorter  than  the 
tail,  which  is  almost  rectilinear.  The  feathers  of  the  forehead,  cheeks 
and  throat,  are  whitish  mixed  with  gray ;  the  head  and  the  back 
of  the  neck  are  of  a  deep  slaty  gray  ;  the  back,  rump,  wing-coverts, 
quills,  and  tail-feathers,  are  of  a  uniform  metallic  green,  passing  into 
brown  on  the  interior  of  the  great  feathers ;  the  breast  and  upper 
part  of  the  belly  are  gray,  with  a  tint  of  rust-colour  ;  the  lower  part 
of  the  belly,  the  vent,  the  thighs,  and  the  lower  tail-coverts,  are  a 
deep  ferruginous  red  ;  the  tail-feathers  on  the  under  side  are  a  bright 
reddish-green  (vert  rougeaire  clair).  (Lesson.) 

M.  Lesson  thinks  that  this,  very  probably,  is  the  species  mentioned 
by  "the  celebrated  naturalist,  Forster  (and  not  Captain  Forster,  as 
the  reading  is,  twice,  in  M.  Temminck's  work,  torn.  i.  p.  89,  8vo), 
who  observed  in  the  Isle  of  Tanna,  one  of  the  New  Hebrides  (Cook's 
'Second  Voyage,'  vol.  iii.  p.  179,  4to),  a  Nutmeg  Pigeon  of  the  same 
species  as  that  which  occurred  at  the  Friendly  Islands." 

The  caruncle  shown  in  the  cut  is  dissipated  after  the  breeding 
season,  leaving  nothing  but  a  slight  cutaneous  wrinkle.  M.  Lesson 
says  that  the  bird  feeds  on  a  berry  which  is  very  abundant  in  the 
small  Isle  of  Oualan,  and  that  it  is  not  disturbed  by  the  natives. 

Mr.  Selby  gives  as  a  form  apparently  belonging  to  this  division  of 
the  Columbidce,  the  following  species  :  Columba  Phasianella  (Temm.), 
the  structure  of  the  bill  being,  as  ho  observes,  intermediate  between 
that  of  Vinago  and  Columba,  and  the  feet  formed  upon  the  same 
plan  as  those  of  the  rest  of  the  Ptilinopina. 
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Description. — Length  from  14  to  16  inches,  the  tail  being  seven, 
and  rather  more.  Wings  short,  reaching,  when  closed,  about  an  inch 
and  a  half  beyond  the  root  of  the  tail,  rounded,  and  with  the  third 
quill  longest ;  the  first  and  fourth  being  equal  to  each  other.  Bill, 
measuring  from  the  forehead,  nearly  three  quarters  of  an  inch  long ; 
the  tip  of  the  upper  mandible  moderately  arched,  and  with  a  notch  ; 
that  of  the  lower  angulated  and  strong ;  throat,  yellowish-white ; 
head,  sides,  and  front  of  the  neck,  and  whole  of  the  under  plumage 
orange-brown ;  hinder  part  of  the  neck  changeable  rich  violet-purple, 
with  brilliant  gold  reflections ;  back,  wing-coverts,  and  the  rest  of 
the  upper  plumage,  deep  reddish-brown,  shot  with  bronze  in  some 
lights ;  tail  graduated  or  cuneiform,  the  two  middle  feathers  brown, 
the  lateral  marked  obliquely  with  a  black  bar ;  feet  and  naked  part 
of  legs  reddish-brown;  sole  of  the  hind  and  inner  toes  much 
expanded. 

Young  differing  from  the  adult  in  having  the  neck  dirty  reddish- 
brown,  with  narrow  bars  of  black ;  belly  of  a  pale  reddish-gray, 
minutely  and  darkly  speckled ;  back  inclining  to  hair-brown ;  and 
smaller  wing-coverts  deeply  edged  with  orange-brown. 

M.  Temminck  first  described  the  species  in  the  '  Linneean  Trans- 
actions,' from  an  Australian  specimen.  It  has  since  been  observed 
in  most  of  the  Philippine  and  Molucca  Islands,  Java,  &c. 

Colicmba  Phasianella  is  an  inhabitant  of  the  woods.  Its  food  is  said 
to  consist  of  a  kind  of  pimento  and  of  other  aromatic  berries, 
swallowed  entire.  The  flesh  is  dark,  but  its  flavour  is  stated  to  be 
excellent. 


Oulumba  Phasianella. 


Mr.  Selby  makes  the  group  to  contain  Columba  Macroura,  Auct. ; 
C.  nuchalis,  Wagler ;  and  C.  Reinwardtii,  Temm.  "  Of  its  precise 
situation,"  says  Mr.  Selby,  "in  the  circle  of  the  Colwiihidce,  we  speak 
with  some  degree  of  doubt,  not  having  had  an  opportunity  of 
instituting  so  strict  an  analysis  of  the  species  as  the  subject  requires ; 
but  we  believe  "it  will  be  found  to  enter  among  the  Ptilinopinw,  or 
arboreal  pigeons,  as  the  feet  and  tarsi  of  its  members  are  similar  in 
form  to  those  of  that  division,  the  latter  being  very  short  and  partly 
plumed  below  the  joint,  the  former  with  the  exterior  toe  longer  than 
the  inner,  and  the  hinder  toe  fully  developed ;  the  sole  of  the  foot, 
by  the  extension  of  the  membrane,  is  broad  and  expansive,  and  the 
claws  are  arched  and  strong,  all  of  which  are  characters  evidently 
showing  these  members  to  be  expressly  adapted  for  perching  and 
prehension,  and  not  for  gressorial  movements.  The  bill  also  in  one 
species  (C.  Reinwardtii)  approaches  in  point  of  strength  nearly  to 
that  of  Vinago,  and  in  all  of  them  the  tip  of  both  mandibles  is  hard 
and  firm,  the  upper  one  with  a  visible  emargination  and  moderately 
arched.  Their  habits  and  mode  of  life  are  also  nearly  allied  to  the 
other  arboreal  species,  being  the  constant  inhabitants  of  the  woods, 
and  subsisting  upon  the  fruits  and  berries  of  various  trees  and  shrubs. 
M.  Temminck,  in  his  description  of  this  species,  says  that  it  pos- 
sesses a  structure  and  form  precisely  similar  to  that  of  the  C. 
migratoria  of  North  America.  To  this  we  cannot  subscribe,  seeing 
that  its  essential  characters,  as  above  described,  are  different,  and 


that  the  only  point  of  resemblance  consists  in  the  length  of  the  tail. 
Indeed,  so  far  removed  do  we  think  it  from  the  American  group, 
that  we  cannot  consider  it  as  its  analogue  in  the  Asiatic  regions 
where  it  resides." 

Columba,  Auct. — Most  ornithologists  are  agreed  that  the  sub-family 
Columbina  contains  the  type  of  the  form  of  the  Columbidcn,  and  that 
we  are  to  look  among  the  species  of  our  own  country  for  that  type. 
The  Ring-Pigeon,  Cushat  or  Queest  (ft  Palurribus),  the  Wood-Pigeon 
(C.  (Enas),  and  the  Rock-Pigeon  or  Biset  (C.  lima),  are  considered  to 
be  the  forms  in  which  the  peculiarity  of  structure  and  habits  of  the 
family  are  most  perfectly  developed,  and  of  these  C.  Palumbus  is 
generally  taken  as  the  typical  point  of  comparison.  The  Columbina: 
are  distinguished  by  a  bill  of  moderate  strength,  with  a  hard  tip, 
bulging  and  somewhat  arched.  The  nostrils  are  partly  clothed  by  a 
soft  membrane,  and  the  orbits  of  the  eyes  ara  more  or  less  denuded 
of  feathers.  The  feet  may  be  called  both  gressorial  and  insessorial ; 
for  they  are  so  organised,  that  the  action  of  walking  or  perching 
may  be  performed  at  pleasure,  for  the  back  toe  is  moderately  long, 
and  the  claws  are  so  formed  and  placed  as  not  to  interfere  with 
terrestrial  progression,  while  they  are  at  the  same  time  calculated 
for  arboreal  prehension.  In  the  types  the  exterior  and  interior  toes 
are  of  equal  length.  The  wings  are  fully  developed  and  somewhat 
pointed ;  the  second  and  third  quills  are  the  longest.  The  tail  is 
generally  square,  and  moderately  long. 

"  In  those  species,"  says  Mr.  Selby,  in  the  work  above  quoted, 
"  which  are  the  media  of  connection  with  other  groups,  the  above 
characters  become  partially  modified,  as  we  see  exemplified  in  the 
species  nearest  allied  to  the  Ptilinopince,  or  arboreal  pigeons,  their 
feet  losing  the  true  character  of  that  of  the  common  pigeon,  and 
assuming  more  of  the  grasping  form  than  that  fitted  for  progress  upon 
the  ground." 

The  species  are  very  numerous,  and  spread  over  every  quarter  of 
the  globe. 

"  The  prevailing  colour  of  the  pigeons  is  bluish-gray,  of  various 
intensities  and  shades,  frequently  embellished  upon  the  neck  with 
feathers  having  a  metallic  lustre  and  peculiar  form,  and  which  exhibit 
various  tints  of  colour  according  to  the  light  in  which  they  are  viewed. 
They  are  naturally  birds  of  a  wild  and  timid  disposition  (though  one 
species  has  been  partly  reclaimed),  and  usually  live  congregated  in 
extensive  flocks,  except  during  the  season  of  reproduction,  when  they 
pair.  Most  of  the  species  seek  their  food  upon  the  ground.  This 
consists  of  the  different  Cerealia,  as  also  acorns,  beech-mast,  and  other 
seeds,  and  occasionally  of  the  green  and  tender  leaves  of  particular 
plants.  Their  flesh  is  sapid  and  nutritious,  being  of  a  warm  and 
invigorating  nature.  Their  flight  is  powerful,  very  rapid,  and  can  be 
long  sustained,  and  many  species  are  in  the  habit  of  making  distant 
periodical  migrations.  They  are  widely  disseminated,  species  of  the 
genus  being  found  in  every  quarter  of  the  globe,  and  in  all  climates, 
except  the  frozen  regions  of  the  two  Taemispheres.  They  build  in 
trees  or  holes  of  rocks,  making  a  shallow  nest  of  small  twigs  loosely 
put  together.  Their  eggs  are  never  more  than  two  in  number,  their 
colour  a  pure  white ;  they  are  incubated  alternately  by  both  sexes, 
and  are  hatched  after  being  sat  upon  from  eighteen  to  twenty-one  days. 
The  young,  upon  exclusion,  are  thinly  covered  with  down,  which  is 
rapidly  succeeded  by  the  proper  feathers."  (Selby.)  The  apparatus 
for  preparing  the  food  for  the  nestlings  has  been  before  adverted  to. 

C.  spadicea.  Mr.  Selby  places  this  species  as  connecting  the  arbo- 
real species  with  the  typical  pigeons,  but  arranges  it  under  the  Colum- 
bina', not  without  doubt,  "for  although  it  presents  characters  in  some 
of  its  members  approaching  those  of  the  pigeons,  it  cannot  be  denied 
that,  in  its  general  appearance,  and  the  metallic  lustre  of  its  plumage, 
it  also  shows  evident  marks  of  a  near' affinity  to  several  species  of  the 
genus  Carpophaga,  and  it  might  perhaps  with  equal  propriety  be 
placed  at  the  extremity  of  that  group  ;"  and  regrets  the  little  infor- 
mation extant  of  its  peculiar  habits  and  mode  of  life,  which  would 
have  assisted  informing  a  more  satisfactory  conclusion  as  to  its  proper 
position.  He  adds,  that  from  the  form  and  size  of  the  feet  we  may 
judge  that  its  habits  are  more  those  of  an  arboreal  than  terrestrial 
bird,  though  its  claws  want  the  great  curvature  of  those  of  the  Ptili- 
nopince, and  show  its  capability  of  occasionally  resorting  to  the  ground 
for  food.  M.  Lesson,  who  killed  many  individuals  of  this  brilliant 
pigeon,  described  by  Latham  and  figured  by  Temminck,  says  that  its 
flesh  is  excellent,  and  that  it  is  very  abundant  in  the  woods  about 
the  Bay  of  Ipiripi,  or  the  Bay  of  Islands.  The  first  which  he  procured 
was  killed  and  sent  to  the  expedition  by  one  of  the  officers  of  the 
Coquille  ;  and  Toui,  chief  of  the  hippah  of  Kaouera,  near  which  she 
was  moored,  brought  them  frequently  on  board.  He  adds,  that  the 
individual  described  by  Latham  as  the  Chestnut-Shouldered  Pigeon 
came  from  Norfolk  Island,  not  far  from  New  Zealand,  and  that 
M.  Temminck  indicates  the  Friendly  or  Tonga  Islands  as  its  native 
country.  This  locality  M.  Lesson,  from  whom  the  following  descrip- 
tion is  taken,  seems  to  doubt. 

Total  length,  16A  inches  (French) — English  authors  give  it  as  from 
19  to  20 inches;  tail  6  inches, nearly  rectilineal,  and  slightly  notched  ; 
bill  rather  swollen  near  the  point  of  the  lower  mandible,  of  a  brilliant 
carmine  at  its  base  as  well  as  the  feet,  the  tarsi  of  which  are  feathered 
almost  to  the  toes.  The  eyes  are  surrounded  with  a  bright-red  mem- 
brane, and  the  iris  is  of  the  same  colour.    All  the  upper  parts  of  the 
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bird,  the  back,  the  rump,  the  wings,  and  the  throat,  are  of  a  change- 
able hue,  iu  which  are  mingled  rosy  copper-reflections  running  into 
brilliant  and  iridescent  tints,  but  becoming  more  sombre  upon  the 
great  quills.  The  plumage  of  the  breast,  belly,  vent,  and  tarsi  are 
pure  white.  The  upper  part  of  the  tail  is  brown,  slightly  tinged  with 
greenish ;  and  below  it  is  brown,  which  is  deepest  within  and  at  the 
extremity 


Columba  spadicea. 

C.  dilopha.  "  In  this  curious  species,"  says  Mr.  Selby,  "  besides  the 
occipital  crest,  an  ornament  which  is  found  in  many  other  birds,  there 
is  an  additional  one  in  front,  composed  of  long  recurved  and  lax 
feathers,  which  not  only  occupy  the  forehead,  but  also  the  superior 
part  of  the  soft  or  basal  portion  of  the  bill.  This  double  crest  gives 
the  head  of  the  pigeon  a  character  unlike  any  of  its  congeners,  and 
more  resembling  that  of  some  of  the  crested  Phasianidce  or  Cracidce, 
with  which  an  analogical  relation  is  thus  sustained.   In  other  respects 


Columba  dilopha. 


its  characters  agree  with  those  of  C.  spadicea,  the  proportion  of  the 
wings  and  the  form  of  the  feet  being  nearly  the  same.  Temminck, 
who  first  described  it,  observes,  "  Cette  nouvelle  espece  a  le  plus  de 
rapports  dans  toutes  ses  formes  avec  la  Columba  spadicea,  et  toutes 
les  deux  sont  tres  peu  differentes  de  notre  Ramier  d'Europe." 
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The  size  of  this  bird  is  nearly  that  of  C.  spadicea.  Wings  long  and 
powerful,  reaching  when  closed  beyond  the  middle  of  the  tail,  second, 
third,  and  fourth  feathers  longest  and  nearly  equal,  fifth  shorter  than 
the  first.  Bill  rich  orange,  tip  of  under  mandible  obliquely  truncated, 
tip  of  upper  mandible  compressed,  somewhat  arched,  culmen  rounded. 
Frontal  crest  beginning  on  the  upper  part  of  the  bill  immediately 
behind  the  horny  tip  and  above  the  nostrils,  composed  of  long  curved 
feathers,  soft  and  loose  in  texture,  and  bluish-gray  tinged  with  rufous 
in  colour,  pointing  backwards.  Occipital  crest  rich  rufous,  bounded 
on  each  side  from  the  posterior  angle  of  the  eye  by  a  streak  of  glossy 
black,  decumbent,  composed  also  of  long  soft  feathers  with  open 
barbules,  each  feather  widening  towards  the  tip.  Side  and  front  of 
neck  and  breast  pale  gray,  black  at  the  base  of  the  feathers,  which  is 
hid.  The  feathers  here  are  trifid  at  the  end  :  on  the  back  of  the  neck 
they  are  acuminated,  but  not  distinctly  divided  as  upon  the  breast. 
Back,  scapulars,  and  wing-coverts  deep  bluish-gray,  the  feathers 
darker  at  the  margin ;  quills  and  secondaries  bluish-black  ;  under 
plumage  gray.  Tail  square,  basal  part  and  narrow  band  pale  gray 
tinged  with  reddish,  tip  and  broad  intermediate  bar  black  ;  length 
7  inches.  Naked  parts  of  tarsi  and  toes  crimson-red ;  hind  toe 
strong,  with  a  broad  flat  sole,  and  exceeding  the  tarsus  in  length-, 
nails  long  and  somewhat  curved.    It  is  found  in  Australia  and  Java. 

C.  Palumbus,  the  Cushat.  It  is  the  Ramier  of  the  French;  Torquato, 
Ghiandaria,  &c.,  of  the  Italians,  according  to  Belon ;  Colombaccio, 
Palombo,  Piccione  da  Ghianda  of  the  same,  according  to  Prince  Bona- 
parte ;  Ringdufwa  of  the  'Fauna  Suecica;'  Wild-Taube  and  Ringel- 
Taube  of  the  Germans ;  Ring-Dove,  Queest,  and  Cushat  of  the  British  ; 
Ysguthan  of  the  Welsh,  and  in  Belon's  opinion  the  QdrTa  of  the 
Greeks.  • 

The  Cushat  most  probably  sat  for  the  pretty  picture  of  Virgil's 
'aeriae  palumbes.'  It  is  considered  the  type  of  the  Columbian: 
Instances  have  been  known  of  its  laying  in  aviaries,  and  Mr.  Selby 
states  that  a  pah-  of  ring-pigeons  in  one  of  the  aviaries  of  the 
Zoological  Gardens  "  built  their  nest  in  a  tree  or  shrub  contained 
within  it,  and  that  the  female  laid  two  eggs,  which  unfortunately 
were  destroyed  by  some  accident  during  incubation.  This  fact  shows 
that  under  favourable  circumstances,  and  when  the  habits  of  the  bird 
are  attended  to,  a  progeny  may  be  obtained." 

C.  (Enas.  It  is  the  Palombella,  Palombella  di  Macchia,  Piccione 
Topacchio  of  the  Italians  ;  Le  Pigeon  Sauvage  of  Brisson  ;  Stock-Dovo 
and  Wood-Pigeon  of  the  British.  Mr.  Selby  observes,  "  Near  as  it 
approaches  the  common  pigeon  in  size  and  form,  no  mixed  breed  that 
we  are  aware  of  has  ever  been  obtained  between  them,  although 
repeated  attempts  to  effect  an  intercourse  have  been  made.  This  in 
our  mind  appears  a  strong  and  convincing  proof  that  all  the  varieties 
generally  known  by  the  name  of  Fancy  Pigeons  have  originated  from 
one  and  the  same  stock,  and  not  from  crosses  with  other  species,  as 
some  have  supposed,  the  produce  of  which,  even  could  it  be  occa- 
sionally obtained,  we  have  no  doubt  would  prove  to  be  barren,  or 
what  are  generally  termed  mules." 

C.  livia.  This — the  Pigeon  Privd  of  Bdlon ;  Le  Pigeon  Domestique, 
Le  Biset,  and  Le  Rocheraye,  of  Brisson ;  Coulon,  Colombe,  Pigeon, 
of  the  French ;  Palombella,  Piccione  di  Torre,  Piccione  di  Rocca,  of  the 
Italians;  Feld-Taube, Haus-Taube,  Hohl-Taube,Blau-Taube,  and  Holtz- 
Taube,  of  the  Germans  ;  Wild  Rock-Pigeon  of  the  British  ;  Colommen 
of  the  Welsh — is  the  stock  from  which  ornithologists  generally  now 
agree  that  the  domestic  pigeon  and  its  varieties  are  derived. 
"Under  this  species,"  writes  Mr.  Selby,  "we  include  not  only  the 
common  pigeon,  or  inhabitant  of  the  dove-cot,  but  all  those  numerous 
varieties,  or,  as  they  are  frequently  termed,  races  of  domesticated 
pigeons,  so  highly  prized,  and  fostered  with  such  care  and  attention 
by  the  amateur  breeder  or  pigeon  fancier ;  for,  however  diversified 
their  forms,  colour,  or  peculiarity  of  habit  may  be,  we  consider  them 
all  as  having  originated  from  a  few  accidental  varieties  of  the  common 
pigeon,  and  not  from  any  cross  of  that  bird  with  other  species,  no 
signs  or  marks  whatever  of  such  being  apparent  in  any  of  the  nume- 
rous varieties  known  to  us.  In  fact,  the  greater  part  of  them  owe  their 
existence  to  the  interference  and  the  art  of  man ;  for  by  separating 
from  the  parent  stock  such  accidental  varieties  as  have  occasionally 
occurred,  by  subjecting  these  to  captivity  and  domestication,  and  by 
assorting  them  and  pairing  them  together  as  fancy  or  caprice  sug- 
gested, be  has  at  intervals  generated  all  the  various  races  and  peculiar 
varieties  which  it  is  well  known  when  once  produced  may  be  per- 
petuated for  an  indefinite  period,  by  being  kept  separate  from  and 
unmixed  with  others,  or  what  by  those  interested  in  such  pursuits 
is  usually  termed  '  breeding  in  and  in.'  Such  also,  we  may  add,  is 
the  opinion  of  the  most  eminent  naturalists  as  to  their  origin,  and  it 
is  strongly  insisted  on  by  M.  Temminck  in  his  valuable  work  the 
'  Histoire  Ge"nerale  Naturelle  des  Pigeons.'  Indeed  the  fact  that  all 
the  varieties,  however  much  they  may  differ  in  colour,  size,  or  other 
particulars,  if  permitted,  breed  freely  and  indiscriminately  with  each 
other,  and  produce  a  progeny  equally  prolific,  is  another  and  a 
convincing  proof  of  their  common  and  self-same  origin  ;  for  it  is  one 
of  those  universal  laws  of  nature,  extending  even  to  plants,  and  one 
which  if  once  set  aside  or  not  enforced  would  plunge  all  animated 
matter  into  indescribable  confusion,  that  the  offspring  produced  by 
the  intercourse  of  different  species,  that  is,  distinct  species,  is  incapable 
of  further  increase.    That  such  an  intercourse  may  be  effected  is  well 
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known  to  all ;  but  it  is  generally  under  peculiar  or  artificial  circum- 
stances, and  rarely  when  the  animals,  birds,  or  whatever  they  may 
be,  are  in  their  natural  state,  and  in  a  condition  to  make  their  own 
election.  It  is  seen  in  the  crosses  obtained  in  a  state  of  confinement 
between  the  canary  and  goldfinch,  linnet,  &c.  ;  in  the  hybrids  between 
different  species  of  Anatidce,  when  domesticated  or  kept  in  captivity; 
in  the  cross  between  the  pheasant  and  common  fowl,  &c. 

"  The  bastard  produce  of  the  common  wild  turtle  (Turtur  communis) 
with  the  turtle  of  the  aviary  (Turtw  risorius)  has  been  proved  by 
frequent  experiments  to  be  barren,  although  the  two  species  from 
whence  it  originates  appear  to  be  closely  allied,  and  a  mixed  breed 
is  easily  procured  ;  and  such,  we  have  no  hesitation  in  saying,  would 
be  the  event  if  a  cross  could  be  obtained  between  the  common  pigeon 
and  the  ring  pigeon,  the  wood  pigeon,  or  any  other  species."  These 
observations  are  well  worthy  of  attention.  The  assertion  respecting 
the  bastard  produce  of  the  turtles,  made  above,  is  corroborated  by 
Messrs.  Boitard  and  Corbie  in  their  '  Histoire  des  Pigeons  de  Voliere,' 
and  the  principle  is  further  confirmed  by  the  experiments  of  Mauduyt, 
Vieillot,  and  Corbie". 

The  varieties  of  this  bird  produced  under  the  fostering  hand  of 
man,  the  tumblers,  croppers,  jacobines,  runts,  spots,  turbits,  owls, 
nuns,  &c.  &c,  would  fill  a  volume.  Our  limits  will  not  permit  us  to 
figure  or  describe  them.  The  Carrier  however  demands  notice.  In 
one  of  his  odes  (Els  U(piffT(p&.v)  Anacreon  has  immortalised  it  as  the 
bearer  of  epistles.  Taurosthenes  sent  to  his  expectant  father,  who 
resided  in  JEgina.,  the  glad  tidings  of  his  success  in  the  Olympic 
games  on  the  very  day  of  his  victory.  Pliny  ('  Nat.  Hist.,'  book  x. 
37)  speaks  of  the  communication  kept  up  between  Hirtius  and 
Decimus  Brutus  at  the  siege  of  Mutina  (Modena)  :  "What  availed  An- 
tony the  trench  and  the  watch  of  the  besiegers ;  what  availed  the  nets 
(retia)  stretohed  across  the  river,  while  the  messenger  was  cleaving 
the  air  (per  caelum  euute  nuntio)."  The  Crusaders  employed  them, 
and  Joinville  records  an  instance  during  the  crusade  of  Saint  Louis. 
Tasso  '  Gierusalemme  Liberata,'  cant,  xviii.  sings  of  one  that  was 
attacked  by  a  falcon  and  defended  by  Godfrey, 

"  Che  dal  oollo  ad  un  filo  avinta  pende 
Rinchiusa  carta,  e  sotto  un'  ala  ascosa." 

which  'carta'  Godfrey  of  course  reads,  and  is  put  in  possession  of  all 
the  secrets.  In  the  same  way  Ariosto  (cant,  xv.)  makes  the  '  Castellan  di 
Damiata'  spread  the  news  of  Orrilo's  death  all  over  Egypt.  Sir  John 
Maundeville,  knight,  warrior,  and  pilgrim,  who  penetrated  to  the  border 
of  China  in  the  reigns  of  our  Second  and  Third  Edward,  thus  writes  : 
"In  that  contree  and  other  contrees  bezonde  theihan  a  custom,  whan 
thei  schulle  usen  werre,  and  whan  men  holden  sege  abouten  cytee  or 
castelle,  and  thei  withinnen  dur  not  senden  out  messagers  with  lettere 
fro  lord  to  lord,  for  to  aske  sokour,  thei  maken  here  letters  and 
bynden  them  to  the  nekke  of  a  Colver,  and  letten  the  Colver  flee ; 
and  the  Colveres  ben  so  taughte  that  thei  fleen  with  the  letters  to 
the  very  place  that  men  wolde  sende  hem  to.  For  the  Colveres  ben 
norysscht  in  tho  places  where  thei  ben  sent  to ;  and  thei  senden  hem 
thus  for  to  beren  here  letters.  And  the  Colveres  retournen  azen 
where  as  thei  ben  norisscht,  and  so  they  don  comounly." 

The  Carrier  however  gradually  sank,  in  this  country  at  least,  to  the 
bearer  of  the  intelligence  of  the  felon's  death  at  Tyburn — Hogarth's 
print  will  occur  to  every  body :  it  became  the  messenger  from  the 
race-course  and  prize-ring,  and  was  also  largely  used  in  stock -jobbing 
transactions.  The  invention  and  application  however  of  the  electric 
telegraph  has  to  a  considerable  extent  superseded  the  use  of  the 
Carrier-Pigeon. 

Some  idea  of  the  astonishing  fecundity  of  the  domesticated  pigeon 
may  be  derived  from  the  assertion  of  Biberg,  who  observes  that  if 
you  suppose  two  pigeons  to  hatch  nine  times  a  year  they  may  produce 
in  four  years  14,760  young. 

In  its  wild  state  the  Rock  Pigeon  is  widely  distributed  ;  the  rocky 
islands  of  Africa  and  Asia,  and  in  the  Mediterranean,  abound  with 
them.  Virgil's  beautiful  simile  in  the  Fifth  iEneid  evidently  relates 
to  this  species  : — 

*  Cui  domus  et  dulces  latebroso  in  pumice  nidi.' 

In  the  Orkneys  and  Hebrides  it  is  said  to  swarm.  "  It  is  also  met 
with  upon  the  northern  and  western  coasts  of  Sutherland,  the  perfo- 
rated and  cavernous  rocks  which  gird  the  eastern  side  of  Loch  Eriboll, 
and  those  of  the  limestone  distriot  of  Durness,  furnishing  suitable 
places  of  retreat ;  and  again  upon  the  eastern  coasts  of  Scotland  it  is 
seen  about  the  rocky  steeps  of  the  Isle  of  Bass  and  the  bold  promon- 
tory of  St.  Abb's  Head."  (Selby.) 

C.  livia  in  its  wild  state  has  the  following  characters : — Bill  blackish- 
brown  ;  the  nostril  membrane  red,  sprinkled  as  it  were  with  a  white 
powder.  The  irides  pale  reddish-orange.  Head  and  throat  bluish- 
gray.  Sides  of  the  neck  and  upper  part  of  the  breast  dark  lavender- 
purple,  glossed  with  shades  of  green  and  purplish-red.  Lower  part 
of  breast  and  abdomen  bluish-gray.  Upper  mandible  and  wing- 
coverts  blue-gray.  Greater  coverts  and  secondaries  barred  with  black, 
so  that  there  are  two  broad  and  distinct  bars  across  the  closed  wings. 
Lower  part  of  the  back  white  ;  rump  and  tail-covert3  bluish-gray. 
Tail  deep  gray,  with  a  broad  black  bar  at  the  end.    Legs  and  feet 


pale  purplish-red.  Wings  when  closed  reaching  within  half  an  inch 
of  the  end  of  the  tail.  (Selby.) 


Wild  Rock-Pigeon  (Oolumba  livia). 

Turtur  (JSctopistinw,  Selby)..— Bill  more  slender  than  that  of  the 
pigeons.  Tip  of  the  upper  mandible  gently  deflected,  that  of  the 
lower  soarcely  exhibiting  the  appearance  of  an  angle.  Tarsi  rather 
shorter  than  the  middle  toe.  Feet  formed  for  walking  or  perching ; 
inner  toe  longer  than  the  outer.  Front  of  tarsi  covered  with  broad 
imbricated  scales.  Wings — first  quill  a  little  shoi'ter  than  the  second, 
third  longest  of  all.    Tail  rounded  or  slightly  graduated.  (Selby.) 

T.  risorius.  It  is  the  Columba  risoria  of  authors;  T.  torquatus 
Senegalensis,  Brisson;  Tom-terelle  a  Collier,  Buffon ;  probably  the 
Turtle  of  the  Scriptures,  and  still  plentiful  in  Egypt  and  other  eastern 
countries,  where  it  is  often  kept  in  confinement.  The  relics  of  Greek 
and  Roman  art  give  a  very  fair  representation  of  this  species ;  but 
Bdlon  and  others  seem  to  be  of  opinion  that  the  T.  communis,  Common 
Turtle  Dove,  was  the  Tpiywv  of  the  Greeks. 


Turtur  risorius. 


The  following  is  a  description  of  a  wild  specimen  from  Southern 
Africa: — Length  about  10  inches.  Chin  whitish;  from  the  corners 
of  the  mouth  to  the  eyes  a  narrow  streak  of  black.  Forehead  pale 
bluish-gray;  crown  darker;  cheeks,  neck,  breast,  and  belly,  gray, 
tinged  with  vinaceous  or  pale  purplish-red ;  the  hind  neck  with  a 
demi-collar  of  black ;  some  of  the  side  feathers  of  the  collar  tipped 
with  white.  Back,  scapulars,  and  rump,  pale  clove-brown,  with  a 
greenish  tinge.  Margins  of  wings,  greater  coverts,  and  under  wing- 
coverts,  blue-gray.  Greater  quills  hair-brown,  delicately  edged  with 
grayish-white.  Vent  and  under  tail-coverts  white.  Legs  and  feet 
gray  ;  inner  toe  a  little  longer  than  the  outer.  (Selby.) 

In  its  natural  state  this  species  haunts  the  woods,  where  it  breeds, 
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them  in  such  a  manner,  that  in  their  descent  they  might  bring  down 
several  others ;  by  which  means  the  falling  of  one  large  tree  some- 
times produced  200  squabs,  little  inferior  in  size  to  the  old  ones,  and 
almost  one  heap  of  fat.  On  some  single  trees  upwards  of  100  nests 
were  found,  each  containing  one  squab  only ;  a  circumstance  in  the 
history  of  this  bird  not  generally  known  to  naturalists.  It  was 
dangerous  to  walk  under  these  flying  and  fluttering  millions,  from  the 
frequent  fall  of  large  branches,  broken  down  by  the  weight  of  the 
multitudes  above,  and  which  in  their  descent  often  destroyed  numbers 
of  the  birds  themselves ;  while  the  clothes  of  those  engaged  in 
traversing  the  woods  were  completely  covered  with  the  excrements 
of  the  pigeons. 

"  These  circumstances  were  related  to  me  by  many  of  the  most 
respectable  part  of  the  community  in  that  quarter,  and  were  con- 
firmed in  part  by  what  I  myself  witnessed.  I  passed  for  several  miles 
through  this  same  breeding-place,  where  every  tree  was  spotted  with 
nests,  the  remains  of  those  above  described.  In  many  instances  I 
counted  upwards  of  ninety  nests  on  a  single  tree ;  but  the  pigeons 
had  abandoned  this  place  for  another,  sixty  or  eighty  miles  off.  towards 


making  a  nest  like  that  of  the  common  turtle,  and  lays  two  white 
eggs.  It  seeks  its  food  in  the  open  grounds,  and  subsists  upon  grain, 
grass-seeds,  and  pulse,  &c.  Its  trivial  name  is  derived  from  a  fanciful 
resemblance  to  the  human  laugh  in  its  cooings.  (Selby.) 

A  race  between  the  common  turtle  and  this  species  has  been  ob- 
tained ;  but  the  mules  are  stated  to  have  been  invariably  barren. 

T.  communis  (LinnDeus),  the  Turtle  Dove  (Columba  turtur  of  authors), 
is  found  in  Great  Britain.  It  occurs  only  as  a  summer  visiter  coming 
from  Africa. 

Mr.  Selby  provisionally  places  the  C.  lophotes  of  Temminck  under 
this  genus. 

Ectopistcs  (Swainson). — Bill  slender,  notched.  Wings  rather  elon- 
gated, pointed ;  the  first  and  third  quill  equal ;  the  second  longest. 
Tail  rounded,  or  curvated.  Feet  short,  naked  ;  anterior  scales  of  the 
tarsi  imbricate  ;  lateral  scales  very  small,  reticulate. 

E.  migratoria.  It  is  the  C.  migratoria  of  authors,  the  Passenger 
Pigeon  of  Wilson,  Audubon,  and  others.  Our  limits  not  allowing  us 
to  give  a  detailed  history  of  any  length  of  the  habits  of  more  than 
one  species,  we  have  selected  Wilson's  graphic  account  of  this  elegant 
bird  as  the  most  striking : — 


Passenger  Pigeon  [Ectopistcs  migratoria). 


"  The  roosting-places  are  always  in  the  woods,  and  sometimes 
occupy  a  large  extent  of  forest.  When  they  have  frequented  one  of 
those  places  for  some  time,  the  appearance  it  exhibits  is  surprising. 
The  ground  is  covered  to  the  depth  of  several  inches  with  their  dung ; 
all  the  tender  grass  and  underwood  destroyed ;  the  surface  strewed 
with  large  limbs  of  trees,  broken  down  by  the  weight  of  the  birds 
collecting  one  above  another ;  and  the  trees  themselves,  for  thousands 
of  acres,  killed  as  completely  as  if  girdled  with  an  axe.  The  marks 
of  their  desolation  remain  for  many  years  on  the  spot ;  and  numerous 
places  could  be  pointed  out  where,  for  several  years  after,  scarcely  a 
single  vegetable  made  its  appearance.  When  these  roosts  are  first 
discovered,  the  inhabitants,  from  considerable  distances,  visit  them 
in  the  night  with  guns,  clubs,  long  poles,  pots  of  sulphur,  and  various 
other  engines  of  destruction.  In  a  few  hours  they  fill  many  sacks 
and  load  horses  with  them.  By  the  Indians  a  pigeon-roost  or  breed- 
ing-place is  considered  an  important  source  of  national  profit  and 
dependence  for  that  season,  and  all  their  active  ingenuity  is  exercised 
on  the  occasion.  The  breeding-place  differs  from  the  former  in  its 
greater  extent.  In  the  western  countries,  namely,  the  states  of  Ohio, 
Kentucky,  and  Indiana,  these  are  generally  in  back  woods,  and  often 
extend  in  nearly  a  straight  line  across  the  country  for  a  great  way. 
Not  far  from  Shelbyville,  in  the  state  of  Kentucky,  about  five  years 
ago,  there  was  one  of  these  breeding-places,  which  stretched  through 
the  woods  in  nearly  a  north  and  south  direction,  was  several  miles  in 
breadth,  and  was  said  to  be  upwards  of  forty  miles  in  extent.  In  this 
tract  almost  every  tree  was  furnished  with  nests  wherever  the  branches 
could  accommodate  them.  The  pigeons  made  their  first  appearance 
there  about  the  10th  of  April,  and  left  it  altogether  with  their  young 
before  the  25th  of  May.  As  soon  as  the  young  were  fully  grown,  and 
before  they  left  the  nests,  numerous  parties  of  the  inhabitants  from 
all  parts  of  the  adjacent  country  came  with  waggons,  axes,  beds, 
cooking  utensils,  many  of  them  accompanied  by  the  greater  part  of 
their  families,  and  encamped  for  several  days  at  this  immense  nursery. 
Several  of  them  informed  me  that  the  noise  was  so  great  as  to  terrify 
their  horses,  and  that  it  was  difficult  for  one  person  to  hear  another 
speak  without  bawling  in  his  ear.  The  ground  was  strewed  with 
broken  limbs  of  trees,  eggs,  and  young  squab  pigeons,  which  had  been 
precipitated  from  above,  and  on  which  herds  of  hogs  were  fattening. 
Hawks,  buzzards,  and  eagles  were  sailing  about  in  great  numbers,  and 
seizing  the  squabs  from  the  nests  at  pleasure,  while,  from  twenty  feet 
upwards  to  the  top  of  the  trees,  the  view  through  the  woods  presented 
a  perpetual  tumult  of  crowding  and  fluttering  multitudes  of  pigeons, 
their  wings  roaring  like  thunder,  mingled  with  the  frequent  crash  of 
falling  timber;  for  now  the  axemen  were  at  work,  cutting  down  those 
trees  that  seemed  to  be  most  crowded  with  nests,  and  contrived  to  fell 


Green  River,  where  they  were  said  at  that  time  to  be  equally  numer- 
ous. From  the  great  numbers  that  were  constantly  passing  over  our 
heads  to  or  from  that  quarter,  I  had  no  doubt  of  the  truth  of  this 
statement.  The  mast  had  been  chiefly  consumed  in  Kentucky ;  and 
the  pigeons,  every  morning  a  little  before  sunrise,  set  out  for  the 
Indiana  territory,  the  nearest  part  of  which  was  about  sixty  miles 
distant.  Many  of  these  returned  before  ten  o'clock,  and  the  great 
body  generally  appeared  on  their  return  a  little  aft  noon.  I  had 
left  the  public  road  to  visit  the  remains  of  the  breeding-place  near 
Shelbyville,  and  was  traversing  the  woods  with  my  gun,  on  my  way 
to  Frankfort,  when  about  ten  o'clock  the  pigeons  which  I  had  observed 
flying  the  greater  part  of  the  morning  northerly,  began  to  return  in 
such  immense  numbers  as  I  never  before  had  witnessed.  Coming  to 
an  opening  by  the  side  of  a  creek  called  the  Benson,  where  I  had  a 
more  uninterrupted  view,  I  was  astonished  at  their  appearance  :  they 
were  flying  with  great  steadiness  and  rapidity,  at  a  height  beyond  gun- 
shot, in  several  strata  deep,  and  so  close  together  that,  could  shot 
have  reached  them,  one  discharge  could  not  have  failed  of  bringing 
down  several  individuals.  From  right  to  left,  as  far  as  the  eye  could 
reach,  the  breadth  of  this  vast  procession  extended,  seeming  every- 
where equally  crowded.  Curious  to  determine  how  long  this  appear- 
ance would  continue,  I  took  out  my  watch  to  note  the  time,  and  sat 
down  to  observe  them.  It  was  then  half -past  one ;  I  sat  for  more 
than  an  hour,  but  instead  of  a  diminution  of  this  prodigious  proces- 
sion, it  seemed  rather  to  increase,  both  in  numbers  and  rapidity; 
and  anxious  to  reach  Frankfort  before  night  I  rose  and  went  on. 
About  four  o'clock  in  the  afternoon  I  crossed  Kentucky  River,  at  the 
town  of  Frankfort,  at  which  time  the  living  torrent  above  my  head 
seemed  as  numerous  and  as  extensive  as  ever.  Long  after  this  I 
observed  them  in  large  bodies  that  continued  to  pass  for  six  or  eight 
minutes,  and  these  again  were  followed  by  other  detached  bodies,  all 
moving  in  the  same  south-east  direction,  till  after  six  o'clock  in  the 
evening.  The  great  breadth  of  front  which  this  mighty  multitude 
preserved  would  seem  to  intimate  a  corresponding  breadth  of  their 
breeding-place,  which,  by  several  gentlemen  who  had  lately  passed 
through  part  of  it,  was  stated  to  me  at  several  miles." 

Wilson  then  enters  into  a  rough  calculation  of  the  numbers  of  this 
mass,  and  he  comes  to  the  conclusion  that  its  whole  length  was  240 
miles,  and  that  the  numbers  composing  it  amounted  to  2,230,272,000 
pigeons,  observing  that  this  is  probably  far  below  the  actual  amount. 
He  adds,  that  allowing  each  pigeon  to  consume  half  a  pint  of  food 
daily,  the  whole  quantity  would  equal  17,424,000  bushels  daily.  Mr. 
Audubon  confirms  Wilson  in  every  point,  excepting  that  he  very  pro- 
perly corrects  that  part  of  the  narrative  which  would  lead  to  the 
conclusion  that  a  single  young  one  only  is  hatched  each  time.  The 
latter  observes  that  the  bird  lays  two  eggs  of  a  pure  white,  and  that 
each  brood  generally  consists  of  a  male  and  female. 

Description. — Wings  long  and  acuminate,  having  the  second  quill- 
feather  exceeding  the  others  in  length.  The  tail  is  greatly  cuneiform 
or  graduated,  and  consists  of  twelve  tapering  feathers.  Bill  blade, 
and  like  that  of  the  turtle.  Legs  purplish-red,  short,  and  strong. 
Iris  bright  orange-red,  the  naked  orbit  purplish-red.  Head  and  cheeks 
pale  bluish-gray.  Fore-neck,  breast,  and  sides  brownish-red,  with  a 
purplish  tinge.  Abdomen  and  vent  white.  Lower  part  and  sides  of 
neck  purplish-crimson,  reflecting  tints  of  emerald  green  and  gold. 
Upper  plumage  deep  bluish-gray,  some  of  the  scapulars  and  wing- 
coverts  spotted  with  black.  Greater  coverts  gray,  tipped  with  white. 
Quills  blackish-gray,  their  exterior  webs  bluish-gray.  Tail  with  the 
two  middle  feathers  black,  the  other  five  on  each  side  gray  at  the  base, 
with  a  black  bar  ou  the  interior  arch,  and  passing  into  white  towards 
the  extremities. 

The  female  is  rather  smaller,  and  has  the  colours  of  her  plumage 
much  duller  than  those  of  the  male,  though  the  distribution  is  the 
same.  (Selby.) 

The  Passenger  Pigeon  inhabits  the  North  American  continent,  be- 
tween the  20th  and  C2nd  degrees  of  north  latitude.  Mr.  Eyton  has 
figured  one  as  a  visitant  to  our  shores,  on  the  authority  of  Dr.  Fleming, 
who,  in  his  '  History  of  British  Animals,'  says  that  one  was  shot  in 
the  parish  of  Monimail,  Fifeshire,  on  the  31st  December,  1S25,  Mr. 
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Yarrell  also  records  the  capture  of  another  specimen  at  Royston, 
in  Cambridgeshire. 

Mr.  Selby  refers  provisionally  Columba  Capensis,  Auct.,  C.  Mac- 
quarrii,  Lesson,  and  0.  venusta,  Temm.,  to  his  group  of  Ectopistince, 
and  thinks  that  by  these  and  some  other  nearly  allied  forms  a  passage 
to  the  next  group,  Peristerince,  the  Ground-Doves,  is  effected. 

Family  Peristerince  (Selby). — Distinguished  from  the  preceding 
groups  by  their  terrene  habits,  and  their  evident  approach  in  many 
points  to  the  more  typical  Rasores,  or  Gallinaceous  Birds.  In  these 
the  bill  is  rather  slender,  frequently  sub-emarginate,  and  the  tip  of 
the  upper  mandible  gently  deflected ;  the  wings  are  generally  short 
and  rounded,  and  in  many  instances  concave,  as  in  the  partridge, 
grouse,  &c.  The  legs  are  considerably  longer  than  in  the  typical 
pigeons,  the  tarsus  usually  exceeding  the  middle  toe  in  length,  and 
the  feet  better  adapted  for  walking  than  grasping;  the  claws  are 
obtuse  and  slightly  arched.  The  hallux  is  shorter,  and  its  relative 
position  different  from  that  of  the  arboreal  species.  Their  plumage 
is  plainer  and  more  uniform  in  tint  than  that  of  some  of  the  preced- 
ing groups,  though  it  is  still  brilliant  in  those  species  which  connect 
them  with  other  forms.  They  live  almost  entirely  upon  the  ground, 
and  many  of  the  species  run  with  great  celerity,  on  which  account 
they  have  been  called  Partridge  Pigeons.  Their  flight,  which  is 
usually  low,  is  effected  with  greater  exertion  than  that  of  the  pigeons, 
and  is  never  long  sustained.  (Selby.) 

Mr.  Selby  observes  that  this  division  contains  a  great  number  of 
species,  and  is  of  opinion  that  when  better  investigated  it  will  be 
found  divisible  into  a  variety  of  minor  groups  or  genera.  He  places 
under  it  Phaps,  Chamccpelia,  and  Peristera.  This  group  is  dis- 
tinguished by  a  longer  bill,  very  faintly  emarginate,  and  by  its  tarsi, 
which  are  moderately  long  and  naked,  with  the  frontal  scales  divided 
into  two  series,  and  the  sides  and  hinder  part  reticulated  with  minute 
scales.  Another  group,  he  adds,  seems  indicated  by  certain  Asiatic 
species,  conspicuous  for  the  rich  metallic  green  of  the  plumage 
ofLtheir  backs,  resembling  therein  some  of  the  Ptilinopincc.  The 
tarsi  of  these  are  destitute  of  scales,  except  a  few  indistinct  ones  in 
front,  just  above  the  toes.  The  bill  is  rather  long,  and  destitute  of  a 
notch.  They  live  mostly  on  the  ground,  but  their  flight  is  powerful. 
Mr.  Selby  takes  Columba  supcrciliosa  of  Wagler  as  the  type  of  this 
last-mentioned  group. 

Phaps  (Selby). — Bill  moderately  long,  rather  slender ;  upper  man- 
dible gently  deflected  at  the  tip,  and  with  the  indication  of  a  notch 
or  emargination.  Wings  of  mean  length;  second  and  third  feathers 
longest,  and  nearly  equal.  Tail  slightly  rounded.  Legs— tarsi  as  long 
as  the  middle  toe,  the  front  covered  with  a  double  row  of  scales,  sides 
and  back  reticulated  with  small  hexagonal  scales.  Hind  toe  short ; 
inner  toe  exceeding  the  outer  in  length.  Claws  blunt,  slightly  arched. 
Type,  Columba  chalcoptera,  Latham.  C.  elcgans,  Temm. ;  and  C.  picata, 
Wagler,  belong  to  this  group.  (Selby.) 

P.  chalcoptera.  It  is  the  C.  chalcoptera,  Latham ;  the  C.  Lumachclle 
rf  Temminck;  Bronze-Winged  Ground-Dove. 


Bronze-Winged  Ground-Dove  {Phaps  chalcoptera). 


Size  about  that  of  C.  (Unas.  Total  length  about  15~inches.  Bill, 
from  edges  of  the  gape,  hardly  an  inch  ;  black  anteriorly ;  reddish 
near  the  base.  Forehead,  stripe  below  the  eyes,  and  throat,  white  ; 
crown  brown,  tinged  with  reddish,  filleted  with  dusky  red ;  cheeks 
and  sides  of  neck  bluish-gray ;  bottom  of  neck  in  front  and  breast 
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purplish-gray.  Belly  and  vent  gray,  with  a  pale  purple  tinge.  Back, 
scapulars,  rump,  and  upper  tail-coverts,  brown  tinged  with  greenish 
in  some  lights,  the  border  of  each  feather  paler.  Wing-covers  bluish- 
gray,  but  the  outer  webs  of  every  feather  have  a  large  ovate  spot, 
producing  various  tints  of  metallic  brilliancy  according  to  the  direc- 
tion of  the  light.  Quills  brown  above,  with  the  inner  surface  of  the 
webs,  the  axillary  feathers,  and  under  wing-coverts  bordered  rather 
deeply  with  pale  orange-red.  Tail  slightly  rounded,  bluish-gray,  with 
a  black  band.  Legs  red ;  two  rows  of  scales  in  front,  the  sides 
reticulated. 

It  is  an  inhabitant  of  Australia  and  islands  in  the  Pacific ;  in  the 
neighbourhood  of  Sydney  from  September  till  February. 

It  haunts  dry  and  sandy  places,  where  it  is  generally  seen  on  the 
ground,  and  occasionally  perched  upon  the  low  branches  of  shrubs. 
Nest  inartificial,  in  holes  of  low  trees  or  decayed  trunks  near  the 
ground,  sometimes  on  it.  Eggs  two,  white.  These  birds  go  in  pairs 
generally;  their  cooing  is  loud,  and  has  been  compared,  when  heard  at 
a  distance,  to  the  lowing  of  a  cow. 

Chamcepelia  (Swainson).— Bill  slender,  entire.  Wings  rounded,  the 
first  quill  short,  third,  fourth,  and  fifth  nearly  equal  and  longest ;  the 
webs  on  both  sides  slightly  emarginate.  Tail  rounded.  Feet  rather 
short ;  the  sides  of  the  tarsi  feathered.  Types,  Columba  passerina, 
Linn. ;  C.  squamosa,  Temm.  (Swainson). 

C.  Talpicoti.  It  is  the  Columba  Talpicoti  of  Temminck,  the  species 
which  Mr.  Selby  considers  to  be  the  type.  Length  6£  iuches,  adult 
male  ;  forehead,  crown,  and  nape  of  neck,  ash-gray  ;  cheeks  and  throat 
pinkish-white ;  upper  plumage  entirely  brownish-orange,  with  the 
exception  of  a  few  transverse  streaks  of  black  upon  the  exterior  webs 
of  some  of  the  wing-coverts  nearest  the  body ;  under  plumage  deep 
vinaceous-red  ;  axillai-y  feathers  and  part  of  under  wing-caverts  black; 
tail  with  the  two  middle  feathers  brownish-orange,  the  remainder 
brownish-black,  with  reddish-brown  tips,  moderately  curved ;  bill  and 
orbits  bluish-gray  ;  legs  and  toes  pale  red,  the  outer  side  of  the  tarsus 
with  a  row  of  small  feathers  down  the  line  of  junction  between  the 
acrotarsia  and  paratarsia ;  quills  broad,  the  fourth  with  a  large 
projecting  notch  towards  the  middle  of  the  inner  web.  The  female 
has  the  crown  of  the  head  of  a  sordid  gray ;  the  upper  plumage  of  a 
wood-brown,  tinged  with  red  ;  the  scapular  and  wing-coverts  marked 
as  on  the  male  ;  under  plumage  dirty  gray,  tinged  with  pale  purplish- 
red.  (Selby.) 


Cliamccprtia  Talpicoti. 

This  bird  inhabits  Brazil,  Paraguay,  and  other  districts  of  South 
America.  It  haunts  open  grounds  near  woods,  where  it  roosts  and 
breeds  upon  the  underwood,  but  never  far  from  the  ground,  where  it 
is  active,  and  feeds  upon  the  smaller  cerealia,  berries,  &c.  Generally 
observed  in  pairs,  sometimes  in  families  of  four  or  six,  never  in  large 
flocks.  Does  not  fly  from  the  face  of  man,  but  affects  the  confines  of 
houses  and  farm-yards.    Easily  kept  and  propagated  in  aviaries. 

Peristera  (Swainson). — Bill  slender,  sub-emarginate.  Wings  rounded, 
the  first  quill  short  and  abruptly  attenuated,  second  and  fifth  equal, 
third  and  fourth  equal  and  longest.  Tail  rounded.  Feet  strong, 
naked,  somewhat  lengthened ;  anterior  scales  of  the  tarsi  imbricate, 
lateral  scales  none.    Type,  Columba  cinerea,  Temm.  (Swainson). 

P.  tympanislria.  It  is  the  Columba  tympanistria  of  Temminck. 
Length  about  9  inches ;  upper  plumage  brown,  slightly  tinged  with 
gray  on  the  neck ;  large  spots  of  shining  dark  green  on  the  outer  webs 
of  three  or  four  of  the  greater  wing-coverts;  middle  tail-feathers 
brown ;  the  two  exterior  on  each  side  gray,  with  a  broad  black  bar 
near  the  tip  ;  inner  webs  of  greater  quills  deep  brown ;  forehead, 
streak  over  the  eye,  and  under  plumage,  pure  white ;  under  wing- 
coverts  and  sides  pale  orange-brown  ;  under  tail-coverts  brown  ;  bill 
and  legs  gray,  the#latter  with  a  reddish  tinge. 

It  inhabits  South  Africa,  where  it  is  said  to  haunt  woods.  The 
species  does  not  seem  to  be  common. 

Ocophilus  (Selby). — Mr.  Selby,  speaking  of  Columba  cyanoccphala, 
Wagler,  Turtur  Jamaicensis,  Brisson  ;  Columba  carunculata,  Wagler; 
and  Columba  Nicobarica,  Latham,  Columba  Gallus,  Wagler,  says — 
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Peristera  tympanistria. 


"  Whether  they  will  form  a  separate  division,  or  the  three  first  will 
enter  among  the  Peristerince.,  and  the  Lophyrus  alone  remain  a  repre- 
sentative of  another  group,  we  are  unable  to  determine,  not  possessing 
sufficient  materials  to  institute  so  strict  an  analysis  as  is  necessary,  or 
to  trace  out  with  precision  the  direct  affinities  of  those  species,  and 
the  situation  they  hold  in  respect  to  the  other  groups  of  the 
Columbidce,  as  well  as  those  of  the  adjoining  families.  The  three  first 
we  have  provisionally  included  in  the  genus  Geophilus.  In  their 
form  and  habits  they  approach  still  nearer  to  the  typical  gallinaceous 
birds  than  the  species  we  have  just  been  describing.  Their  tarsi  are 
long,  and  covered  with  hexagonal  scales ;  their  tail  short,  and  rather 
pendent ;  their  wings  concave,  short,  and  rounded ;  and  their  body, 
as  compared  with  the  typical  pigeons,  thick  and  heavy.  A  striking 
departure  from  the  general  economy  of  the  Columbidce  is  further 
observed  in  their  mode  of  propagation,  the  number  of  the  eggs  they 
lay  each  hatching  not  being  confined  to  two,  as  is  seen  to  prevail  in 
the  groups  already  described,  but  extending  to  eight  or  ten,  which  are 
incubated  \ipon  the  ground,  and  the  young,  like  those  of  the  true 
gallinaceous  birds,  are  produced  from  the  egg  in  such  n  state  as  to 
be  able  immediately  to  follow  the  parent,  which  broods  over  and 
attends  them  like  the  partridge  or  domestic  fowl.  They  live  entirely 
upon  the  ground,  except  during  the  hours  of  repose,  when  they  some- 
times retire  to  bushes,  or  the  low  branches  of  trees.  They  walk  and 
run  with  great  quickness,  like  the  Gallium,  and  in  fact  appear  to  bo 
the  forms  which  immediately  connect  this  family  with  the  Pavonidce 
and  Tetraonidce.  Although  for  the  present  we  have  placed  the  first 
three  under  the  same  generic  head,  yet  from  their  distinct  geogra- 
phical distribution,  and  the  difference  observed  in  the  bill  of  the  first, 
it  is  more  than  probable  that  a  further  division  will  be  required." 

G.  carunculatus.  It  is  the  Columba  carunculata  of  Temminck;  the 
Colombe  Galline  of  Le  Vaillant.  Size  about  that  of  the  Common 
Turtle,  but  with  the  body  stouter  and  more  rounded.  Base  of  the 
bill  and  forehead  covered  with  a  naked  red  wattle ;  another  wattle  of 
the  same  hue  depends  from  the  chin,  and  branches  of  it  extend 
upwards  towards  the  ears.  Plumage  of  head,  cheeks,  neck,  and 
breast,  purplish-gray  ;  back,  scapulars,  and  wing-coverts,  pale  gray  ; 
feathers  bordered  with  white.  Belly,  upper  and  under  tail-coverts, 
flanks,  and  under  wing-coverts,  white.  Tail  short,  rounded,  deep 
ruddy-brown,  except  the  outer  feather  on  each  side  ;  these  have  the 
outer  web  white.  Legs  covered  with  hexagonal  scales,  purplish-red. 
Iris  with  a  double  circle,  yellow  and  red.  The  female  has  no  wattle, 
and  her  colours  are  less  pure.    (Le  Vaillant.) 

It  inhabits  South  Africa,  where  it  was  discovered  in  the  Great 
Namaqua  country  by  Le  Vaillant,  who  gives  the  following  account  of 
its  habits  and  affinities  : — "  To  the  pigeons  its  affinity  is  shown  by 
the  form  of  the  bill  and  the  plumage  ;  while  it  differs  from  them  in 
the  pendent  wattle,  elongated  tarsi,  rounder  body,  less  graceful  form, 
tail,  which  it  carries  hanging  down  like  that  of  a  partridge,  and 
rounded  wings ;  points  which  bring  it  near  to  the  Gallince."  A 
passage  is  thus  formed  by  it,  in  his  opinion,  between  those  birds  and 
the  pigeons.  The  nest,  composed  of  twigs  and  the  dried  stems  of 
grasses,  is  formed  in  some  slight  hollow  of  the  ground,  and  there  the 
female  lays  six  or  eight  reddish-white  eggs,  which  are  incubated  by 
both  the  parents.  The  young  are  hatched  clothed  with  down  of  a 
reddish-gray,  run  immediately  and  follow  their  parents,  which  keep 


them  together  by  a  peculiar  oft-repeated  cry,  and  brood  over  them 
with  their  wings.  Their  first  food  consists  of  the  larvae  of  ants,  dead 
insects,  and  worms,  which  the  parents  point  out  to  them.  When 
strong  enough  to  find  their  own  food,  they  live  on  grain  of  different 
sorts,  berries  insects,  &c,  and  keep  together  in  coveys,  like  the 
partridge  and  other  Tetraonidce,  till  the  pairing-time. 


Geophilus  carunculatus. 


If  the  wattles  of  the  last-named  species  recall  to  the  observer  the 
same  parts  so  highly  developed  in  the  gallinaceous  birds,  the  species 
which  we  next  present  will  remind  him  of  the  hackles  which 
ornament  the  Gallince. 

G.  Nicobaricus.  It  is  the  Cohiniba  Nicobarica  of  Latham,  the 
C.  Gallus  of  Wagler.  Length  hardly  15  inches;  bill  slender,  about  1| 
inch  long,  tip  but  little  bent  downwards ;  the  tail  pure  white,  the 
quills  deep  blackish-blue,  with  varying  tints  of  green ;  all  the  rest  of 
the  plumage  rich  metallic  green,  shooting,  according  to  the  light, 
into  the  variegated  tints  of  golden-green,  bronze,  bright  copper- 
colour,  and  deep  purplish-red;  neck-feathers  long,  narrow,  and 
pointed,  like  those  of  the  domestic  cock ;  barbules  towards  the  tip 
silky  and  distinct ;  tail  short,  pendent,  nearly  square ;  wings,  when 
closed,  reaching  nearly  to  the  termination  of  tail;  legs  strong, 
moderately  long,  black,  covered  with  hexagonal  scales  ;  nails  yellow, 
gently  curved,  blunt.  Upon  the  base  of  the  upper  mandible  of  the 
male  a  round  fleshy  tubercle  (probably  apparent  in  the  breeding 
season  only).  The  female  resembles  the  male  in  colour,  but  her  neck- 
feathers  are  not  so  long,  and  she  has  no  tubercle. 


Geoyh  Hits  yicobaricus. 

It  inhabits  the  isles  of  Nicobar,  Java,  Sumatra,  and  many  of  the 
Moluccas.  Authors  differ  about  its  habits,  some  asserting  that  ita 
nest  is  placed  on  the  ground,  and  that  the  female  lays  several  eggs, 
the  young  running  as  soon  as  hatched ;  but  Mr.  Bennett,  who  saw 
them  in  Mr.  Beale's  aviary  at  Macao,  says  that  they  were  usually 
seen  perched  upon  the  trees,  even  upon  the  loftiest  branches,  and 
adds,  that  they  build  their  rude  nests  and  rear  their  young  upon 
trees,  similar  to  all  the  pigeon  tribe. 

Lophyrus  (Vieillot). — Bill  moderate,  rather  slender,  and  slightly 
gibbous  towards  the  tip  ;  upper  mandible  channeled  (sillonnde)  on 
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the  sides,  inclined  towards  the  point;  nostrils  situated  in  a  groove; 
wings  rounded.  (Vieillot.) 

L.  coronalus.  It  is  the  Columba  coronata  of  Latham;  Phasianw 
cristatus  Indians,  Brisson ;  Columbi  Hocco,  Le  Vaill. ;  Colombe  Galline 
Goura,  Temm. ;  Great  Crowned  Pigeon,  Edw.  A  species  surpassing 
in  size  all  the  other  Columbidce.  Total  length  from  27  to  28  inches ; 
bill  two  inches  long,  black,  tips  of  mandibles  thickened,  that  of  the 
upper  one  somewhat  deflected  ;  head  with  a  large  elevated  semicircu- 
lar compressed  crest  of  narrow  straight  feathers,  with  decomposed 
or  rather  disunited  silky  barbules,  always  erect ;  crest  and  body  below 
grayish-blue ;  feathers  of  back,  scapulars,  and  smaller  wing-coverts, 
black  at  the  base,  rich  purple-brown  at  the  tips ;  greater  coverts 
same  colour,  but  centrally  barred  with  white,  forming  a  single  trans- 
verse band  across  the  wings  when  closed ;  quills  and  tail  deep  gray, 
the  latter  terminated  with  grayish-blue  ;  legs  gray ;  tarsi  inches  in 
length,  covered  with  rounded  scales  not  closely  set,  with  a  white 
border  of  skin  round  each ;  toes  strong  and  somewhat  short,  scales 
placed  as  in  the  Columbines. 


Great  Crowned  Pigeon  (Lophyrns  coronatus). 

This  bird  is  found  in  many  of  the  islands  of  the  great  Indian  group. 
Not  rare  in  Java  and  Banda,  abundant  in  New  Guinea  and  in  most  of 
the  Moluccas.  Nest  built  in  trees  ;  eggs  two  ;  cooing  of  the  male 
hoarse,  accompanied  by  a  noise  somewhat  like  that  of  a  turkey-cock 
when  strutting.  Food — berries,  seed,  grain,  &c.  Flavour  of  the  flesh 
said  to  be  excellent. 

"  In  this  magnificent  and  beautiful  bird,"  says  Mr.  Selby,  "  we 
observe  a  combination  of  form  different  from  that  of  the  ground- 
pigeons  so  lately  described  ;  for,  instead  of  the  marked  affinity  to  the 
typical  rasorial  families,  the  Pavonidce  and  Tetraonidce,  so  decidedly 
exhibited  by  these  species,  both  in  their  mode  of  life  and  in  their 
deviation  from  the  usual  Columbine  figure,  we  have,  in  the  present 
instance,  an  approximation  of  structure  much  nearer  that  of  some  of 
tfie  Cracidce,  another  tribe  of  birds  which  constitutes  an  aberrant 
family  of  the  Rasorial  Order;  and  it  is  on  this  account  we  think  that 
this  bird  cannot  well  be  placed  in  the  same  division  with  the  ground- 
doves,  but  must  constitute  the  type  of  a  separate  group." 

Fossil  Columbidce.— Dr.  Buckland  enumerates  the  bones  of  the 
pigeon  among  the  remains  in  the  cave  at  Kirkdale,  and  figures  a  bone 
which  he  says  approaches  closely  to  the  Spanish  runt ;  but  Professor 
Owen,  in  his  '  British  Fossil  Mammals  and  Birds,'  is  silent  on  this 
subject. 

COLUMBINE.  [Aquilegia.] 

COLUMBITE,  a  Mineral  into  the  composition  of  which  the  metal 
Columbium  enters.  Columbium  on  its  first  discovery  was  also  called 
by  chemists  Tantalum,  and  this  mineral  has  also  been  called 
Tantalite. 

Columbite  occurs  in  rectangular  prism?,  more  or  less  modified,  also 


massive.    It  is  of  an  iron-black  or  brownish-black  colour,  often  with 
a  characteristic  iridescence  on  a  surface  of  fracture  ;  the  streak  dark 
brown,  slightly  reddish ;  lustre  submetallic,  shining ;  opaque ;  brittle. 
The  hardness  is  5  to  6 ;  the  specific  gravity  5  "3  to  6-4. 
According  to  Dana  the  composition  of  an  American  specimen  was 


as  follows : — 

Columbic  with  Niobic  Acid   801 

Protoxide  of  Iron   12'6 

Protoxide  of  Manganese   6'0 

Oxide  of  Tin   -1 

Oxides  of  Copper  and  Lead  .....  "4 


Bavarian  specimens  contain  Pelopic  acid,  which,  according  to  Rose, 
accounts  for  their  high  specific  gravity,  which  ranges  from  5'7  to  6'4. 

This  mineral  is  infusible  alone  before  the  blowpipe,  but  on  mixture 
with  borax  in  fine  powder  it  fuses  slowly  but  perfectly,  forming  a  dark 
green  glass,  which  indicates  the  presence  of  iron. 

Columbite  is  found  in  granite  at  Bodenmais  in  Bavaria,  also  in 
Bohemia.  It  occurs  in  the  United  States  in  feldspathic  or  albitic 
rocks,  at  Middletown  and  Haddam,  Connecticut,  at  Chesterfield  and 
Beverley,  Massachusetts,  and  at  Acworth,  New  Hampshire.  Ferro- 
tantalite  is  a  Columbate  of  Iron. 
(Dana,  Mineralogy.) 

COLUME'LLA,  the  central  part  or  axis  in  the  theca  of  a  rnos*, 
around  which  the  spores  are  arranged,  without  having  any  definite 
connection  with  it.  Also  the  axis  of  any  kind  of  fruit  when  separate 
from  the  carpels:  in  the  latter  case  it  is  a  hardened  sta«e  of  the 
growing  point. 

COLUMELLIACE^E,  a  natural  order  of  Exogenous  Plants  with 
epipetalous  stamens,  sinuous  anthers  bursting  longitudinally,  and 


CvlumcUia  oblotiga. 

1,  a  flower  seen  from  above;  2,  the  ovary,  style,  and  stigma;  3,  the  half- 
ripe  fruit ;  4,  the  fruit  opening-,  with  the  calyx  adhering  ;  5,  the  pericarp  sepa- 
rated from  the  calyx ;  6,  valves  of  the  pericarp  ;  ",  one  valve  and  seeds. 

unsymmetrical  flowers.  They  are  evergreen  shrubs  or  trees.  The 
leaves  opposite,  without  stipules,  entire  or  serrated ;  the  flowers 
yellow  and  terminal;  calyx  superior,  5-parted ;  corolla  rotate,  5-8- 
parted,  with  an  imbricated  {estivation  ;  stamens  2,  inserted  in  the 
throat,  alternate  with  the  segments  of  the  corolla ;  anthers  roundish, 
3-lobed,  bursting  externally,  each  consisting  of  three  pairs  of  narrow 
somewhat  sinuous  cells,  which  open  longitudinally,  and  which  are 
placed  upon  a  solid  fleshy  connective.  The  affinities  of  this  order 
are  very  doubtful.  Professor  Don,  who  first  noticed  the  order,  places 
it  near  the  Jasmines.  It  differs  however  materially  from  them,  and 
may  almost  be  described  as  a  form  of  monopetalous  Ona-gracem.  Dr. 
Lindley,  in  this  uncertainty,  leaves  it  by  the  side  of  Berberacem  and 
Cinchonaceee ;  to  either  of  which,  and  especially  to  the  latter,  it  may 
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be  compared.    The  species  hitherto  discovered  are  from  Mexico  and 
Peru.    They  are  not  known  to  possess  any  useful  properties. 
COLUMNARIA.  [MadrephyllIvEA.] 

COLUMNEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Gesneracece.  One  of  the  species  (C.  scandens)  is  called  by  the  French 
colonists  Liane  a  Sirop,  because  its  flowers  secrete  a  large  quantity  of 
honey. 

COLUMNI'FER^E,  an  old  name  for  Plants  belonging  to  the 
natural  order  Malvacece.  [Malvaceae.] 

COLUTE'A,  a  Papilionaceous  genus  of  Exogenous  Plants,  consisting 
of  hardy  shrubs,  with  pinnated  leaves  and  inflated  membranous  pods, 
which  explode  when  suddenly  compressed,  and  which  look  like  vege- 
table bladders,  whence  the  common  English  name  of  Bladder-Senna. 
The  species  have  yellow  or  yellow  and  red  flowers  of  some  beauty  ; 
and  are  all  found  in  the  South  of  Europe,  in  Palestine,  and  in  the 
Himalaya  Mountains. 

COLY'MBID^E,  a  family  of  Swimming  Birds  (Natatores),  having  a 
smooth,  straight,  compressed,  and  pointed  bill. 

Willughby  assigned  the  family  a  place  in  his  fifth  section  ('  Whole- 
Footed  Birds,  with  Shorter  Legs '),  under  the  name  of  "  Douckers  or 
Loons,  called  in  Latine  Colymbi,"  and  he  divided  them  into  "  Cloven- 
Footed  Douckers  that  have  no  Tails,"  the  Grebes,  and  the  "  Whole- 
Footed  Douckers  with  Tails,"  the  true  Divers.  The  following  is 
Willughby's  description  '  of  ^Douckers  in  general : ' — "  Douckers  have 
narrow,  straight,  sharp-pointed  bills,  small  heads,  and  also  small 
wings ;  their  legs  situate  backwards,  near  the  tail,  for  quick  swim- 
ming and  easier  diving ;  broad  flat  legs,  by  which  note  they  are  dis- 
tinguished from  all  other  kinds  of  birds  ;  broad  claws,  like  human 
nails.  Of  these  Douckers  there  are  two  kinds  ;  the  first  is  of  such  as 
are  cloven-footed,  but  fin-toed,  having  lateral  membranes  all  along  the 
sides  of  their  toes,  and  that  want  the  tail ;  the,  second  is  of  those  that 
are  whole-footed  and  caudate,  which  do  nearly  approach  to  those 
birds  we  call  Tridactyla,  that  want  the  back  toe.  These  are  not 
without  good  reason  called  '  Douckers,'  for  that  they  dive  much,  and 
continue  long  under  water,  as  soon  as  they  are  up  dropping  down 
again." 

Ray,  in  his  '  Synopsis,'  arranges  the  Cloven-Footed  and  Whole- 
Footed  Colymbi,  Grebes,  and  Divers,  under  his  '  Palmipedes  Tetra- 
dactylse  digito  postico  soluto,  et  prim5  rostro  recto  angusto  acuto, 
Brachypterae  et  Urinatrices,  Colymbi  dictee.'  He  also  includes  the 
genus  Mergulus.  [Auk.] 

Linnaeus  placed  both  the  Divers,  properly  so  called,  and  the  Grebes 
under  his  genus  Colymbus,  which  stands  in  his  system  under  the 
order  Anseres,  between  the  genera  Phaeton  (Tropic  Birds),  and  Larus 
(Gulls). 

Pennant  followed  Brisson  in  separating  the  Grebes  from  the  Divers. 
The  first  he  placed  next  to  the  Coots,  and  immediately  before  the 
Avosets  ;  and  the  Divers  between  the  Guillemots  and  the  Gulls. 

Under  the  term  '  Plongeurs,  ou  Brachypteres,'  Cuvier  arranges 
those  Palmipedes,  "  a  part  of  which  have  some  relation  to  the  Water- 
Hens.  The  legs  placed  more  backward.than  in  any  of  the  other  birds, 
render  walking  a  difficult  operation,  and  oblige  them,  when  on  land, 
to  keep  themselves  in  a  vertical  position.  As  the  greater  part  of  them 
are,  besides,  bad  flyers,  inasmuch  as  some  of  them  cannot  fly  at  all 
on  account  of  the  shortness  of  their  wings,  they  may  be  regarded  as 
almost  exclusively  attached  to  the  surface  of  the  waters.  In  accord- 
ance with  this  destination  their  plumage  is  more  close-set,  and  some- 
times it  even  offers  a  smooth  surface  and  silvery  hue.  They  swim 
under  the  water,  aiding  themselves  with  their  wings,  nearly  as  if  they 
were  fins.  Their  gizzard  is  sufficiently  muscular,  their  cceca  are 
moderate,  and  they  have  each  a  peculiar  muscle  on  each  side  of  their 
lower  larynx."  The  following  are  the  genera  comprehended  under 
this  family  by  Cuvier : — the  Grebes,  Brisson  (Podiceps,  Latham  ; 
Colymbus,  Brisson  and  Illiger) ;  the  Divers  (Plongeons),  properly  so 
called  (Mergus,  Brisson ;  Colymbus,  Latham ;  Eudytes,  Illiger) ;  the 
Guillemots  (Uria,  Brisson  and  Illiger);  the  Auks  (Pingouins),  Alca 
of  Linnseus;  the  Penguins  (Manchots),  Aptenodytes  of  Forster,  con- 
sisting of  the  sub-genera  Aptenodytes,  Cuvier ;  Catarrhactes,  Brisson ; 
and  Spheniscus,  Brisson. 

Temmiuck  places  the  Grebes  (Podiceps)  next  to  the  Phalaropes,  at 
the  end  of  his  fourteenth  order,  the  Pinnatipedes,  or  Fin-Footed 
Birds ;  and  the  Divers  (Colymbus,  Latham)  between  the  Pelicans  and 
the  Guillemots  in  his  fifteenth  order,  the  Palmipedes. 

Mr.  Vigors  makes  his  fifth  order  of  birds  (Natatores)  comprise  the 
following  families  : — 

Anatidce,  Leach. 
Colymbidce,  Leach. 

A  Icadw. 
Pelecanida,  Leach. 
Laridce,  Leach. 
Or,  with  reference  to  the  typical  groups — 
Normal  Group. 

With  short  wings,  which  are  sparingly  feathered,  and  \  Colymbidce. 
with  feet  placed  behind  the  equipoise  of  the  body  .      .  J  Alcadce. 


Aberrant  Group. 


*|  Pdecanidce. 


With  longer  and  well-feathered  wings,  and  feet  cspe-  I  raec."-n% 
daily  placed  within  the  equipoise  of  the  body      .       .  I 


M.  Lesson,  in  his  'Manuel,'  makes  the  Colymbidce  (Plongeurs,  ou 
Brachypteres,  Cuvier ;  Urinatorcs,  Vieillot)  the  first  family  of  the 
sixth  order  of  birds,  Les  Palmipedes  (Natatores  of  Illiger  and  Vieillot)  ; 
and  the  family  comprises  the  genera  Podiceps,  Latham ;  Colymbus 
(part),  Linnseus  ;  and  Cephus,  Cuvier. 

The  Prince  of  Canino  places  Podiceps  under  his  order  Anseres  in 
the  family  Lobipedes,  and  Colymbus  under  the  same  order  in  his  family 
Pygopodes. 

In  the  '  Fauna  Boreali-Americana,'  Podiceps  is  placed  at  the  head 
of  the  order  Natatores,  and  is  immediately  succeeded  by  Sterna  (tho 
Terns) :  the  position  of  Colymbus  is  between  Pelecanus  and  Uria, 
which  last-mentioned  genus  concludes  the  order. 

Podiceps.- — Bill  longer  than  the  head,  robust,  slightly  compressed  or 
nearly  cylindrical,  subulated,  straight,  entire,  pointed ;  upper  man- 
dible straight,  or  hooked  at  the  point ;  nostrils  oblong,  half-closed. 
Wings  short,  the  first  three  quills  of  equal  length  and  longest.  Tail 
uone.    Toes  bordered  with  large  fimbriations  ;  hallux  pinnated. 


Head  and  Foot  of  the  male  Eared  Grebe;  summer  plumage.  The  head  from 
Mr.  Gould's  '  British  Birds  ;'  the  foot  from  a  specimen  in  the  Museum  of  the 
Zoological  Society. 

The  species  of  Podiceps  are  called  Grebes.  They  haunt  the  sea  as 
well  as  the  rivers,  are  excellent  swimmers,  and  dive  frequently,  as  all 
who  have  watched  the  Dabchick  or  Little  Grebe  (Podiceps  minor), 
and  have  been  amused  by  its  quickly -repeated  plungings,  well  know. 
They  feed  on  small  fishes,  frogs,  crustaceans,  and  insects,  and  their 
nests,  formed  of  a  large  quantity  of  grass,  &c,  are  generally  placed 
among  reeds  and  carices,  and  rise  and  fall  with  the  water. 

The  geographical  distribution  of  this  genus  is  very  wide.  Five 
European  species  are  enumerated,  and  the  foreign  species  are  very 
numerous.  The  form  seems  capable  of  adaptation  to  great  varieties  of 
climate.  In  the  '  Tables '  published  in  the  '  Introduction  to  Fauna 
Boreali-Americana,'  we  find  P.  cornutus  and  P.  Carolinensis  among 
the  birds  which  merely  winter  in  Pennsylvania,  and  migrate  in 
summer  to  rear  their  young  in  the  Fur  Countries  ;  and  P.  crista- 
tus,  P.  rubricollis,  and  P.  cornutus  in  the  list  of  species  common  to 
the  Old  World  and  to  the  Fur  Countries.  Sabine  gives  a  description 
of  a  mature  individual  of  P.  rubricollis  killed  at  Great  Slave  Lake, 
and  of  a  specimen  of  P.  Carolinensis  killed  at  the  same  place,  both  in 
Sir  John  Franklin's  first  expedition  and  in  May  1822  ;  and  Sir  Johr 
Richardson  notes  P.  eristatus  as  having  beeu  killed  on  the  Saskatche- 
wan, and  P.  cornutus  at  Great  Slave  Lake  ('Fauna Boreali-Americana'). 
P.  Chilensis  and  P.  Americanus  are  natives  of  the  warm  parts  of 
America ;  the  first,  as  its  name  implies,  having  been  found  in  the  Bay 
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of  Concepgion,  and  the  second  on  the  Brazilian  waters  (Rio  Grande 
and  S.  Paulo). 

P.  occipitalis  (Lesson)  may  be  taken  as  an  example.  This  Grebe, 
aooording  to  M.  Lesson,  is  remarkable  for  the  delicate  tints  of  its 
plumago,  which  is  slate-gray  (gris  ardoise")  above  and  of  a  satiny  white 
below.  The  cheeks  and  forehead  are  of  a  light  gray ;  a  bundle  of 
loose  plumes  (plumes  effile'es)  springs  behind  each  eye,  and  is  pro- 
longed backwards  and  on  the  sides  of  the  neck.  A  calotte  of  deep 
black  rises  from  the  occiput,  and  is  prolonged  on  the  posterior  part  of 
the  neck  half-way  down  it.  The  throat  is  of  a  pearled-gray,  which 
becomes  lighter,  so  that  the  front  of  the  neck  and  the  sides  are  of  a 
pure  white,  as  well  as  the  rest  of  the  lower  part  of  the  body.  The 
back  and  wings  are  of  a  deeper  slate-colour,  and  this  tint,  mingled 
however  with  white,  prevails  on  the  feathers  of  the  rump.  The  tarsi, 
toes,  and  the  considerably  large  membranes  which  fringe  them,  are 
greenish.  The  bill  is  short  and  black.  The  iris  is  of  a  most  lively 
red,  so  brilliant  as  to  call  forth  from  Pere  Dom  Pernetty,  whose  Petit 
Plongeon  a  Lunettes  it  is,  the  expression  that  "  diamonds  and  rubies 
have  nothing  to  offer  equal  to  the  fire  of  the  eyes  of  a  species  of 
Plongeon  which  is  frequently  found  on  the  edge  of  the  sea."  The 
total  length  of  this  Grebe  ia  11  inches  and  2  or  3  lines  ;  from  the 
forehead  to  the  point  of  the  bill,  8  lines;  tarsi,  17  lines;  external  toe, 
2  inches. 

The  British  species  of  this  genus  given  by  Yarrell  in  his  '  British 
Birds,'  are — P.  cristatus,  the  Great-Crested  or  Great-Tippet  Grebe ; 
P.  rubricollis,  the  Red-Necked  Grebe  ;  P.  cornutus,  the  Sclavonian, 
Dusky,  or  Horned  Grebe  ;  P.  auritus,  the  Eared  Grebe  ;  and  P.  minor, 
the  Little  or  Black-Chin  Grebe,  Dabchick,  and  Didapper. 

Colymbus. — It  is  the  Mergus  of  Brisson  ;  Urinator,  Lacdpede  ;  and 
Eudytcs,  Illiger.  Bill  moderate,  strong,  straight,  very  much  pointed, 
compressed ;  nostrils  concave,  half  closed.  Wings  short ;  the  first 
quill  the  longest.  Tail  short,  rounded.  Three  front  toes  very  long, 
entirely  palmated  ;  hind  toe  bordered  with  a  small  supple  membrane. 

The  Divers  bear  a  close  resemblance  to  the  Grebes,  from  which 
they  differ  but  little,  excepting  in  their  palmated  feet.  On  the  water 
they  are  at  their  ease  :  on  land,  they,  as  well  a3  the  Grebes,  are  awk- 
ward and  beset  with  difficulties  in  their  locomotion. 

They  principally  inhabit  the  northern  latitudes,  where  they  nestle 
in  the  wildest  and  most  desert  spots.  In  the  '  Tables '  in  '  Fauna 
Boreali-Americana,'  we  find  C.  glacialis  and  C.  septcntrionalis  in  the 
list  of  species  whioh  merely  winter  in  Pennsylvania  and  migrate  in 
summer  to  rear  their  young  in  the  Fur  Countries,  and  C.  septcntriona- 
lis in  the  list  of  birds  (migratory)  detected  on  the  North  Georgian 
Islands  and  adjoining  seas  (lat.  73°  to  75°  north),  on  Sir  Edward 
Parry's  first  voyage.  C.  glacialis  and  O.  septcntrionalis  occur  in 
Sabine's  list  of  Greenland  Birds ;  and  O.  glaciahis,  G.  arcticus,  and 
C.  septcntrionalis  in  Sir  John  Richardson's  list  of  species  common  to 
the  Old  World  and  to  the  Fur  Countries. 

C.  glacialis,  the  Great  Northern  Diver.  Head,  neck,  and  upper  tail- 
coverts  glossed  with  deep  purplish-green  on  a  black  ground.  A  short 
transverse  bar  on  the  throat,  a  collar  on  the  middle  of  the  neck,  inter- 
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rupted  above  and  below,  and  the  shoulders  white,  broadly  striped  on 
the  shafts  with  black.  Whole  upper  plumage,  wings,  sides  of  the 
breast,  flanks,  and  under  tail-coverts,  black ;  all,  except  the  quills  and 


tail,  marked  with  a  pair  of  white  spots  near  the  tip  of  each  feather  : 
the  spots  form  rows,  and  are  large  and  quadrangular  on  the  scapulars 
and  interscapulars,  round  and  smaller  elsewhere,  smallest  on  the  rump. 
Under  plumage  and  inner  wing-coverts  white,  the  axillaries  striped 
down  their  middles  with  black.  Irides  brown.  Bill  compressed, 
strong,  tapering  ;  its  rictus  quite  straight ;  its  contour  very  slightly 
arched  above  ;  lower  mandible  channeled  beneath,  appearing  deepest 
in  the  middle ;  its  gonys  sloping  upwards  to  the  point ;  margins  of 
both  mandibles,  but  particularly  of  the  lower  one,  inflected.  Inner 
wing-coverts  very  long.  Tail,  of  twenty  feathers,  much  rounded.  Total 
length  36  inches ;  extent  of  wing  48  inches.  Sir  John  Richardson,  whose 
description  this  is,  observes,  that  specimens  in  mature  plumage  vary 
considerably  in  total  length,  upwards  of  an  inch  in  length  of  wing, 
and  more  than  half  an  inch  in  the  length  of  the  tarsus. 

The  young  of  the  year  differ  considerably  from  the  old  birds.  The 
head  of  the  young,  the  occiput,  and  the  whole  posterior  part  of  the 
neck  are  of  an  ashy-brown ;  on  the  cheeks  are  small  ashy  and  white 
points  ;  throat,  front  of  the  neck,  and  other  lower  parts,  pure  white  ; 
feathers  of  the  back,  of  the  wings,  of  the  rump  and  flanks,  of  a  very 
deep  brown  in  the  middle,  bordered  and  terminated  by  bluish-ash  ; 
upper  mandible  ashy-gray,  lower  mandible  whitish ;  iris  brown ;  feet 
externally  deep  brown  ;  internally,  as  well  as  the  membranes,  whitish. 
In  this  state  Temminck  says  that  the  bird  is  the  Colymbus  Immer, 
(Guielin,  '  Syst.  Lath.  Ind.') ;  Le  Grand  Plongeon  of  Buffon  (but  the 
plate  enl.  914  represents  a  young  individual  of  Colymbus  arcticus) ; 
Mergo  Maggiore  o  Smergo  ('  Stor.  deg.  Ucc.'),  with  a  good  figure.  He 
thinks  that  the  Imber  Taucher  of  Bechsteiu  ('  Naturg.  Deut.')  is  pro- 
bably a  young  of  this  species  on  account  of  its  large  dimensions,  aud 
remarks  that  under  the  name  of  C.  Immer  the  young  of  this  species 
are  often  confounded  with  those  of  C.  arcticus. 

At  the  age  of  a  year,  according  to  the  same  author,  the  individuals 
of  both  sexes  show  a  transverse  blackish-brown  band  towards  the 
middle  of  the  neck,  about  an  inch  in  length,  forming  a  kind  of  collar  ; 
the  feathers  of  the  back  become  of  a  blackish  tint,  and  the  small  whit  e 
blotches  begin  to  appear.  In  this  state  it  is  the  Grand  Plongeon  of 
Brisson  (vol.  vi.  p.  105,  pL  10,  f.  1),  a  very  exact  figure. 

At  the  age  of  two  years  the  collar  is  more  defined  :  this  part,  the 
head,  and  the  neck  are  varied  with  brown  and  greenish-black  feathers ; 
the  numerous  blotches  on  the  back  and  wings  become  more  prevalent, 
and  the  band  under  the  throat,  and  the  nuchal  collar  also,  are  marked 
with  longitudinal  brown  and  white  lines. 

At  the  age  of  three  years  the  plumage  is  perfect. 

According  to  Montagu,  Colymbus  glacialis  is  the  Colymbus  maximus 
caudatus  of  Ray ;  Mergus  major  ncevius  and  Mergus  ncevius  of  Brisson ; 
L'Imbrim  of  Buffon ;  Greatest  Speckled  Diver  or  Loon  of  Willughby  ; 
and  Northern  Diver  of  Pennant  ('  Brit.  Zool.') :  and  the  female  is 
Colymbus  Immer  of  Linnteus ;  Colymbus  maximus  Gesneri  of  Ray  ; 
Mergus  major  of  Brisson  ;  Le  Grand  Plongeon  of  Buffon ;  Ember 
Goose  of  Sibbald  ;  and  Imber  Diver  of  the  British  Zoology.  It  is  the 
Colymbus  torquatus  of  Brunnich ;  the  Schwarzhalsiger  See-Tauoher, 
Eis-Taucher,  Grosse  Halb-Ente,  and  Meer-Noering,  of  the  Germans ; 
Brusen  of  the  Norwegians ;  Turlik  of  the  Greenlanders ;  Eithiunew- 
Moqua  of  the  Cree  Indians;  Talkyeh  of  the  Chipewyaus;  Kagloolek 
of  the  Esquimaux ;  Inland  Loon  of  the  Hudson's  Bay  residents  ;  and 
Trochydd  Mawr  of  the  Welsh  :  it  is  provincially  called  by  the  British 
Gunner  and  Greater  Doucker. 

Fish  is  the  principal  food  of  this  species,  and  the  herring  in  par- 
ticular ;  the  fry  of  fish,  crustaceans,  and  marine  vegetables.  It  nestles 
in  small  islands  and  on  the  banks  of  fresh  waters,  and  the  female  lays 
two  eggs  of  an  Isabella- white,  marked  with  very  large  and  with  small 
spots  of  a  purplish-ash.  Sir  John  Richardson  give3  the  following 
description  of  its  manners : — "  Though  this  handsome  bird  is  gene- 
rally described  as  an  inhabitant  of  the  ocean,  we  seldom  observed  it 
either  in  the  Arctic  Sea  or  Hudson's  Bay ;  but  it  abounds  in  all  the 
interior  lakes,  where  it  destroys  vast  quantities  of  fish.  It  is  rarely 
seen  on  land,  its  limbs  being  ill  fitted  for  walking,  though  admirably 
adapted  to  its  aquatic  habits.  It  can  swim  with  great  swiftness,  and 
to  a  very  considerable  distance  under  the  water ;  and  when  it  comes 
to  the  surface,  it  seldom  exposes  more  than  the  neck.  It  takes  wing 
with  difficulty,  flies  heavily,  though  swiftly,  and  frequently  in  a  circle 
round  those  who  intrude  on  its  haunts.  Its  loud  and  very  melancholy 
cry,  like  the  howling  of  the  wolf,  and  at  times  like  the  distant  scream 
of  a  man  in  distress,  is  said  to  portend  rain.  Its  flesh  is  dark,  tough, 
and  unpalatable.  We  caught  several  of  these  birds  in  the  fishing- 
nets,  in  which  they  had  entangled  themselves  in  the  pursuit  of  fish." 
The  species  is  sometimes  taken  even  in  the  south  of  England.  Montagu 
mentions  one  which  was  kept  in  a  pond  for  some  months.  In  a  few 
days  it  became  extremely  docile,  would  come  to  the  call  from  oue 
side  of  the  pond  to  the  other,  and  would  take  food  from  the  hand. 
The  bird  had  received  an  injury  in  the  head,  which  had  deprived  one 
eye  of  its  sight,  and  the  other  was  a  little  impaired ;  but,  notwith- 
standing, it  could,  by  incessantly  diving,  discover  all  the  fish  that 
were  thrown  into  the  pond.  When  it  could  not  get  fish  it  would  eat 
flesh ;  and  when  it  quitted  the  water,  it  shoved  its  body  along  upon 
the  ground  like  a  seal,  by  jerks,  rubbing  the  breast  against  the 
ground  ;  and  returned  again  to  the  water  in  a  similar  manner.  In 
swimming  and  diving  the  legs  only  were  used,  and  not  the  wings,  and 
by  their  situation  so  far  behind,  and  their  little  deviation  from  the 
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line  of  the  body,  it  is  enabled  to  propel  itself  in  the  water  with  great 
velocity  in  a  straight  line,  as  well  as  turn  with  astonishing  quickness. 
In  the  winter  of  1813-14,  according  to  Mr.  Graves,  during  the  intense 
frost,  two  fine  individuals  were  taken  alive  in  the  Thames  below 
Woolwich,  and  were  kept  in  confinement  for  some  months.  They 
eagerly  devoured  most  kinds  of  fish  or  offal.  At  the  approach  of 
spring  they  began  to  show  great  uneasiness  in  their  confinement, 
though  they  had  the  range  of  an  extensive  piece  of  water,  from 
whence  they  ultimately  escaped  in  the  month  of  April.  The  distance 
of  the  river  from  the  pond  in  which  they  were  confined  was  several 
hundred  yards,  but  they  made  their  escape ;  and  two  birds  resembling 
them  in  colour  were  seen  on  the  river  in  that  neighbourhood  for 
several  days  after  they  were  missed ;  and  though  repeatedly  shot  at, 
they  escaped  by  diving. 

They  are  found  in  the  arctic  seas  of  the  New  and  Old  World  ;  very 
abundant  in  the  Hebrides,  Norway,  Sweden,  and  Russia  ;  accidental 
visiters  along  the  coasts  of  the  ocean.  The  young  in  winter  are  very 
rare  on  the  lakes  of  the  interior,  in  Germany,  France,  and  Switzer- 
land ;  the  old  birds  are  never  seen  there.  (Temminck.)  It  is  a 
rather  rare  visitant  to  these  islands,  especially  to  the  southward. 

O.  arcticus,  the  Black-Throated  Diver,  the  Lesser  Imber,  Plongeon 
a  Gorge  Noire  of  the  French.  In  habits  and  appearance  this  bird  is 
like  the  last.    It  is  more  rare  in  this  country. 

C.  septentrionalis,  the  Red-Throated,  or  Speckled  Diver,  is  the  most 
common  species  in  Great  Britain. 

Lesson  arranges  the  genus  Cephus,  Mcehring,  Cuvier  (Colymbus, 
Linn. ;  Uria,  Temm. ;  Mergulus,  Ray,  Vieillot),  under  the  Colymbidce, 
observing  that  it  forms  the  passage  from  the  Divers  to  the  Auks. 
[Auk.] 

COLYMBUS.  [CoLYMBIDiE.] 

COLZA.  [Beassica.] 

CO'MARUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Rosacea;.  It  has  a  concave  8-10-parted  calyx  in  two  rows,  the  five 
exterior  sepals  being  smallest ;  4-5  petals ;  the  receptacle  ultimately 
large,  fleshy,  spongy,  and  persistent ;  the  style  lateral  near  the  summit 
of  the  nut,  the  seed  ascending.  There  is  but  one  species  of  this 
genus,  C.  palustre,  Marsh  Cinquefoil.  It  has  an  ascending  stem,  is 
about  one  foot  high,  has  pinnate  leaves,  dark  purple  flowers,  and 
numerous  carpels  seated  on  the  dry  spongy  receptacle.  This  plant  is 
a  native  of  Great  Britain.  It  is  found  in  marshes  and  peaty  bogs. 
In  Scotland  the  fruit  is  called  Cow-Berries.  The  root3  dye  wool  of 
a  dirty  red  colour,  and  possess  a  sufficient  amount  of  tannin  to  render 
them  available  for  making  leather.  In  gardens  it  will  grow  in  any 
moist  soil,  and  may  be  increased  by  dividing  at  the  root. 

COMA'TULA,  Lamarck  (Alecto,  Leach),  a  genus  of  Radiated 
Animals.  Linnaeus  appears  to  have  confounded  the  form  with  the 
other  Star-Fishes ;  for  it  is  only  noticed  by  him  as  a  species  of  his 
genus  Asterias.  Neither  Gmelin  nor  Pennant  disturbed  this  arrange- 
ment. M.  de  Freminville  ('Nouv.  Bull,  des  Sciences')  seems  to  be 
the  first  who  formed  a  genus  for  it,  under  the  name  of  Antedon.  Leach 
characterised  it  generically  under  the  name  of  Alecto.  Lamarck 
makes  it  the  first  genus  of  his  first  family  (Les  Stellerides)  of  his 
order  of  Echinodermatous  Radiaria,  placing  it  immediately  before 
Euryale.  Cuvier  arranges  the  genus  under  his  Echinodermes  Pe"di- 
celles  ;  observing,  that  it  is  near  to  the  division  of  the  Euryales  and 
Comatulce  that  the  Encrinitcs  ought  to  have  their  position.  Miller  is 
of  opinion  that  Comatula  presents  a  conformity  of  structure  with 
that  of  the  Pentacriuite  almost  perfect  in  every  essential  part,  except- 
ing that  the  column  is  either  wanting  or  reduced  to  a  single  plate ; 
and  M.  de  Blainville  makes  it  come  under  his  first  section  (Free 
Asterencrinideans)  of  his  third  family  (Asterencrinideans)  of  his 
third  order  (Stelleredians)  of  his  first  class  (Cirrhodermarians)  of  his 
first  type  (Actinozoarians)  of  Zoophytes. 

The  genus  is  thus  characterised  by  M.  de  Blainville  : — Body  orbi- 
cular, depressed,  membranous ;  protected  above  by  an  assemblage  of 
calcareous  pieces,  of  which  one  is  medio-dorsal,  with  one  or  two  rows 
of  accessory  articulated  simple  rays,  and  provided  on  its  circum- 
ference with  five  great  rays,  deeply  bifid  and  pinnated,  commencing 
with  three  basilary  pieces.  Mouth  rather  anterior,  isolated,  mem- 
branous, at  the  bottom  of  a  star  formed  by  five  bifurcated  channels. 
A  large  pseudo-anal  orifice  at  the  fringed  extremity  of  a  visceral  sac. 

The  following  details  of  structure  are  given  by  the  same  author. 
The  body  of  Comatula  is  almost  entirely  membranous  below ;  above, 
on  the  contrary,  it  is  protected  by  a  sort  of  cupule,  which  is  thick, 
and  composed  of  calcareous  pieces,  articulated  and  held  together  by 
a  very  delicate  and  hardly  distinct  skin.  This  cupule  is  formed  by  a 
centro-dorsal  part,  in  which  two  pieces  placed  one  over  the  other 
enter.  It  is  round  the  first  that  the  auxiliary  rays  are  articulated, 
and  to  the  second  the  great  rays  are  joined  by  means  of  their  basilary 
part. 

The  auxiliary  rays,  whatever  may  be  their  number,  for  they  may 
form  one  or  two  rows,  are  always  simple  ;  that  is,  they  are  composed 
of  simple  articulations  joined  end  to  end,  of  which  the  last  is  attenu- 
ated and  curved  into  a  hook.  (Fig.  5.)  They  are  never  pinnated,  and 
it  would  appear  that  they  are  not  provided  with  any  suckers. 

The  great  rays  enter  by  their  base  into  the  composition  of  the 
cupule  or  cell  in  which  the  visceral  mass  is  contained.  Each  of  them 
is  formed  by  a  simple  basilary  part,  and  another  much  more  extended, 
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divided,  and  pinnated.  The  basilary  part  is  composed  of  three  joints, 
a  first  articulated  with  the  centro-dorsal  piece,  a  second  intermediate, 
and  a  third  terminal,  with  which  the  two  principal  divisions  of  the 
rays  are  joined,  and  which  on  that  account  is  shaped  into  an  angle  at 
its  summit.  The  joints  of  this  basilary  part  not  only  articulate  with 
each  other,  but  laterally  they  touch  the  corresponding  parts  of  the 
two  neighbouring  rays.  By  such  a  disposition,  becoming  more  and 
more  complex,  it  is  that  the  heads  of  Encrinitcs  and  the  genera  allied 
to  them  are  formed.  With  regard  to  the  pinnated  or  complex  part  of 
the  ray,  it  is  at  first  constantly  double,  that  is,  formed  of  two  digita- 
tions,  which  are  themselves  often  subdivided  in  a  variable  manner  ; 
so  that  sometimes  the  Comatula  bears  a  resemblance  to  a  great  figure 
of  a  sun  :  each  subdivision  is  composed  of  joints  in  general  but  little 
elongated,  which  augment  but  little  in  number  in  a  given  space  in 
projjortion  as  they  approach  towards  the  extremity.  Their  most 
remarkable  points  are,  that  they  alternately  differ  a  little  in  length, 
and  that  the  longest  carry,  right  and  left,  on  their  internal  surface, 
compressed  triangular  pinnules  nearly  cirrhous  at  their  extremity, 
and  also  composed  of  a  great  number  of  short  articulations.  The 
result  is,  that  when  the  animal  is  dead  the  digitation  resembles  the 
leaves  of  the  Mimosce,  because  the  pinnules  in  repose  cling  one  to 
another  like  the  folioles  of  sensitive  plants  throughout  the  length  of 
the  rachis  when  they  are  closed.  But  the  principal  character  which 
distinguishes  the  great  rays  from  the  accessory  ones  is,  that  through 
the  whole  length  of  the  axis  and  pinnules  the  buccal  or  labial  channel, 
fleshy  and  provided  with  sucking  cirrhi  serving  the  animal  to  seize  its 
prey,  is  continued.  In  following  out  these  channelings  (especes  de 
sillons),  the  number  of  which  is  in  proportion  to  that  of  the  digita- 
tions  of  the  ray,  we  arrive,  by  means  of  a  channel  from  each,  and 
occupying  its  base,  at  the  centre  of  a  sort  of  star  with  thick  fringed 
borders,  and  finally  at  the  mouth,  which  is  at  the  bottom.  The  star 
formed  by  the  junction  of  the  channels  of  the  rays  is  not  symmetri- 
cal, that  is,  its  branches  are  very  unequal ;  some,  which  we  shall  call 
the  anterior  ones,  being  shorter  than  the  others,  or  posterior  ones. 
The  result  is,  that  the  mouth  is  not  at  the  centre  of  the  star,  but 
much  nearer  one  side  than  the  other ;  it  is  difficult  to  be  seen,  which 
is  not  the  case  with  another  orifice  which  we  shall  presently  discuss, 
and  which  M.  Lamarck  seems  to  have  taken  for  it.  The  mouth  is 
deeply  buried  in  the  star  of  the  channelings,  is  round,  unarmed,  and 
leads  immediately  into  the  stomach.  What  is  remarkable  in  this  last 
is,  that  its  parietes  are  thick,  and  especially  that  it  is  not  simple.  It 
is  in  fact  full  of  lacunae,  or  rather  it  forms  a  sort  of  cavernous  tissue, 
enveloped  on  all  sides  by  a  yellow  granulated  matter  of  some  volume, 
which  must  be  the  liver.  The  result  of  this  disposition  of  stomach 
and  liver  is  a  considerable  visceral  mass,  which  occupies  the  excavated 
part  of  the  calcareous  cupule,  and  which  is  attenuated  by  degrees  as 
it  retires  backwards,  where  it  terminates  in  a  soft  and  obtuse  point. 
All  this  mass  projects  in  the  interior  of  a  large  cavity,  of  which  it 
remains  to  speak.  This  cavity,  entirely  membranous — at  least  below, 
lor  above  and  on  the  sides  it  is  doubled  by  the  solid  parts — surrounds 
the  visceral  mass,  and  detaches  it  from  all  the  rest  of  the  animal, 
except  towards  the  mouth,  where  it  is  continued.  The  internal  orifice 
M.  de  Blainville  was  unable  to  discover.  It  is  perfectly  smooth,  but  it 
is  prolonged  externally  into  a  sort  of  bladder  (vessie),  the  base  of 
which  is  behind,  and  whose  truncated  summit  is  forward.  This  free 
summit  passes  even  a  little  beyond  the  mouth  as  it  advances  below  it. 
It  is  pierced  by  a  large  gaping  orifice,  provided  with  a  circular  row  of 
tentaculiform  papillae. 

In  the  '  Descriptive  Catalogue  of  the  Museum  of  the  College  of 
Surgeons'  (Physiological  Series,  vol.  i.),  there  is  a  notice  regarding 
Alecto  glacialis  (No.  435,  a),  which  imports  that  the  alimentary  canal 
is  continued  in  a  spiral  direction  from  the  sub-central  opening  at  the 
convergence  of  the  radiated  canals  to  the  opening  at  the  extremity  of 
the  fleshy  tube  which  projects  forwards  by  the  side  of  the  mouth, 
forming  a  second  distinct  orifice  or  anus.  Professor  Owen  at  first 
followed  Lamarck  in  considering  this  tubular  orifice  as  the  mouth  ; 
but  after  dissecting  a  specimen  carefully,  and  considering  the  analogy 
of  Alecto  with  the  other  Asterice,  he  regarded  it  as  the  superadded 
orifice,  and  the  sessile  orifice  at  the  convergence  of  the  canalj  or 
channels  as  the  normal  orifice,  and  consequently  the  mouth.  Ho  is  of 
opinion  that  this  tubular  orifice  cannot  be  the  opening  of  the  oviducts, 
because  the  ovaries  are  situated  in  membranous  expansions  on  the 
inside  of  the  pinnules  of  the  rays,  as  has  been  described  in  another 
part  of  the  '  Physiological  Catalogue.'  That  the  tubular  cavity  should 
be  a  locomotive  organ  he  considers  most  improbable,  to  use  no 
stronger  term  ;  indeed  the  animal  is  so  well  provided  with  moveable 
rays,  that  such  an  adaptation  would  be  superfluous.  Whether  or  not 
some  respiratory  actions  are  effected  by  the  fleshy  tube  and  receptacle 
is  another  question,  requiring  observation  on  the  currents,  &c,  while 
the  animal  is  living,  for  its  solution. 

Pdron  states  that  these  Radiata  suspend  themselves  by  the  small 
arms  from  fuci  and  polyparies,  and  in  that  position  watch  for  their 
prey,  whioh  they  entrap  in  their  spreading  arms. 

Comatula  rosacea,  Link,  Rosy  Feather-Star.  The  whole  animal  is  of 
a  deep  rose-colour  dotted  by  brown  ovaries  and  fringed  by  transparent 
cirrhi.  Professor  E.  Forbes,  in  his  '  History  of  British  Star-Fishes,'  says : 
— "  The  history  of  this  creature  is  one  of  the  little  romances  in  which 
natural  history  abounds,  one  of  those  narrations  which  while  believing 
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we  almost  doubt,  and  yet  while  doubting  we  must  believe,  it  being  the 
only  Crinoid  animal  at  present  inhabiting  our  seas,  at  one  time  so  full 
of  those  beautiful  and  wonderful  creatures,  presenting  points  of  great 
interest  not  to  the  zoologist  only  but  also  to  the  geologist."  In  the 
year  1823  Mr.  J.  V.  Thompson  discovered  in  the  Bay  of  Cork  a  singular 
little  pedunculated  animal,  which  he  called  Pentacrinus  Europceus, 
and  which  proved  to  be  the  young  of  the  Comatula,  and  gave  rise  to 
much  interest  and  discussioii  both  at  home  and  abroad,  for  it  was  the 
first  animal  of  the  Encrinite  kind  which  had  been  seen  in  the  seas  of 
Europe,  and  the  first  recent  Encrinite  that  had  ever  been  examined 
by  a  competent  observer  in  a  living  state.  In  1836  Mr.  Thompson 
published  a  memoir  in  the  '  Edinburgh  New  Philosophical  Journal,' 
maintaining  the  proposition  that  his  Pentacrinus  Europozus  was  only 
the  young  of  Comatula  ;  that  the  Feather-Star  commenced  life  as  an 
Encrinite,  and  thus  as  it  were  changed  its  nature  from  a  psendo-polype 
to  a  star-fish.  He  then  compares  the  youngest  Comatula  he  had  met 
with,  with  the  oldest  Pentacrinus,  and  shows  the  gradual  progression 


1,  Comatula  Adeona,  three-fourths  of  the  natural  size,  lower  side ;  2,  upper 
side  of  the  same  ;  3,  part  of  the  under  side  of  a  ray  magnified  ;  4,  upper  side ; 
5,  one  of  the  dorsal  rays  magnified,  showing  the  hook  or  anchor.    De  Blainville. 

of  form  during  the  development  of  the  latter  towards  the  adult  state 
of  the  former.  Since  that  time  other  naturalists  have  testified  to 
this  observation  of  Mr.  J.  V.  Thompson  ;  it  is  confirmed  by  Professor 
E.  Forbes,  Dr.  Ball  of  Dublin,  and  the  late  Mr.  W.  Thompson  of 
Belfast. 

C.  Adeona  of  Lamarck  has  the  following  characters  : — 10  pinnated, 


slender,  penniform  rays ;  pinnules  lanceolate,  complicatedly  canalicu- 
late below;  20  dorsal  cirrhi. 

It  inhabits  the  seas  of  Australia,  where  Pe"ron  and  Lesueur  found 
it  hooked  on  to  an  Adeona.  It  is  small,  delicate,  with  10  very  slender 
feathery  rays,  and  only  3  inches  in  diameter.  The  pinnules  are 
lanceolated,  and  folded  in  two,  as  it  were,  below,  longitudinally. 

The  species  of  Comatula  are  widely  spread.  The  Bosy  Feather- 
Star  is  found  on  many  parts  of  the  British  Coast.  Two  species  are 
given  as  British  in  most  works  on  zoology,  C.  rosacea  and  C.  harlata. 
They  are  evidently  the  same  animal  of  different  ages  or  in  different 
states  of  preservation :  they  are  both  identical  with  the  C.  Mediter- 
ranea  of  Lamarck.  A  Feather-Star  is  a  very  different  animal  when 
preserved  in  spirits  with  its  expanded  fins  from  what  it  appears  when 
dried.  In  the  Museum  of  the  College  of  Surgeons  there  are  two 
specimens  from  the  Society  Isles,  one  brought  up  from  a  depth  of 
226  fathoms,  in  80°  26'  N.  lat.,  12°  30'  E.  long.  (H.M.S.  Dorothea, 
Captain  Buchan,  R.N.) ;  and  the  same  species  (A lecto  glacialis)  from 
250  fathoms,  80°  26'  N.  lat.,  11°  32'  E.  long.  (H.M.S.  Trent,  Lieu- 
tenant Franklin,  R.N.). 

The  species  probably  are  tolerably  numerous.  Dr.  Leach  records 
three  species,  two  in  the  British  Museum,  Lamarck  eight,  and  De 
Blainville  nine.    Many  of  the  species  are  of  comparatively  large  size. 

[ECHINODERMATA.] 

Fossil  Comatula;. 

Goldfuss  enumerates  four  species  from  Solenhofen  (Oolitic  group). 
There  are  none  in  any  of  the  British  strata. 

COMBRETA'CEJE,  an  order  of  Polypetalous  Exogenous  Plants, 
with  1-celled  inferior  fruit,  the  seeds  of  which  are  solitary  or  nearly 
so,  and  pendulous,  the  stamens  definite  in  number,  and  the  cotyledons 
convolute.  It  cannot  be  doubted  that  this  order  has  a  near  relation 
to  Myrtacece  and  especially  to  Puiiica.  Dr.  Lindley  considers  it  to  be 
in  closer  alliance  with  Lauracem  and  Composite?. 


Combretum  coccinettm. 
a,  Flower ;  6,  flower  opened  to  show  the  insertion  of  the  eight  stamens  ; 
e,  pistil ;  d,  stamen  ;  e,  fruit;  /,  horizontal  section  of  fruit ;  g,  seed ;  h,  embryo. 

The  species  known  as  Myrobalans  are  tropical  shrubs  or  trees,  with 
alternate  or  opposite  leaves  destitute  of  stipules,  and  long  slender 
stamens.  The  order  does  not  contain  any  plants  of  much  importance 
for  their  useful  properties.  Some  of  them  are  astringent  and  used 
for  tanning,  and  the  kernels  of  others  are  eatable ;  they  are  chiefly 
valued  for  their  brightly  coloured  showy  flowers,  especially  in  the 
genus  Combretum. 

COMEPHORUS,  a  genus  of  Fishes  belonging  to  the  family  of 
Gobies.  There  is  only  one  species,  which  is  found  in  the  fresh-water 
lake  of  Baikal.  It  is  not  taken  by  the  fishermen,  but  is  found  dead 
on  the  shores  after  the  severe  storms  to  which  that  lake  is  frequently 


loi  COMFREY. 


e.\-  posed.  The  fish  is  about  a  foot  in  length,  and  of  a  soft  greasy 
texture.    It  is  collected  and  pressed  for  oil,  but  is  not  eaten. 

COMFREY.  [Symphytum.] 

COMMELYNA.  [Commelynaceje.] 

COMMELYNA'CEiE,  a  very  small  order  of  Tripetaloideous 
Endogens,  consisting  of  Plants  with  sheathing  leaves,  white  or  most 
frequently  blue  flowers  inclosed  in  a  green  spathe,  and  a  single 
3-celled  ovary  terminated  by  a  single  style.  They  are  moreover 
remarkable  for  their  pulley-shaped  (or  trochlear)  embryo  lying  in  a 
particular  cavity  of  the  albumen.  None  of  the  species  are  European, 
nor  of  any  known  use.  Many  of  them  are  common  Indian  weeds ; 
others  are  handsome  American  herbaceous  plants.  The  common 
Spiderworts  are  a  good  type  of  the  order.  They  are  in  many  respects 
allied  to  the  Lilies.  Brown  compares  them  with  Rushes.  They  may 
also  be  compared  with  Alismads.  Lindley  places  them  between 
Liliacece  and  Bromeliacece.  There  are  16  genera  of  this  order  and 
about  2G0  species. 


n,  Calyx,  stamens,  and  pistil ;  b,  stamen  magnified  ;  c,  jointed  hair  from  the 
filaments  of  the  stamen  ;  d,  pistil ;  /,  fruit ;  g,  horizontal  section  of  the  seed- 
vessel  ;  h,  i,  sections  of  seed  ;  k,  emhryo  ;  I,  seed  germinating. 

COMMIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiaccw.  It  has  dioecious  flowers.  The  staminiferous  flowers 
are  formed  of  bracts  united  into  an  amentum;  the  stamens  are 
numerous  and  united  into  a  single  column.  The  pistiliferous  flowers 
are  racemose,  the  calyx  is  3-parted,  the  styles  3,  the  capsule  3-lobed. 

C.  Cochinchinensis  is  a  small  tree  with  a  resinous  juice.  It  has 
alternate  entire  smooth  leaves.  The  male  flowers  are  amentaceous, 
the  catkins  consisting  of  imbricated  1-flowered  scales,  axillary  and 
short ;  the  female  flowers  racemose,  terminal,  and  small.  This  tree 
yields  a  gum  which  possesses  emetic  and  purgative  properties.  It  is 
recommended  in  cases  of  dropsy,  but  has  not  been  introduced  into 
European  practice.    It  is  a  native  of  Cochin  China. 

COMMINGTONITE,  a  Mineral  belonging  to  the  Silicate  of  Iron 
series.    It  is  a  compound  of  silica,  iron,  manganese,  and  soda. 

COMOCLA'DIA  (from  K&firi,  hair,  and  K\d5os,  a  branch),  a  genus 
of  Plants  belonging  to  the  natural  order  Anacardiacece.  It  has 
hermaphrodite  or  monoecious  flowers ;  a  3-4-parted  permanent  calyx, 
3-4  long  petals  ;  3-4  short  stamens ;  a  single  ovary  with  no  style,  and 
a  single  stigma;  an  ovate  1-celled,  1-seeded  drupe ;  the  seed  somewhat 
pendulous  from  a  curved  funiculus  originating  at  the  base  of  the 
cavity ;  no  albumen. 

C.  dentata,  Tooth-Leaved  Maiden-Plum,  has  pinnated  shining  leaves, 
green  above,  with  a  round  rachis  6  inches  long,  6-10  leaflets  on  each 
side,  with  an  odd  one  oblong,  acuminate,  spiny-toothed,  veiny,  and 
somewhat  downy  at  the  back.  This  plant  is  a  tree  reaching  a  height 
of  about  30  feet.  It  is  a  native  of  the  woods  of  Cuba  and  St,  Domingo, 
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where  it  is  called  Guao.  It  has  an  erect  not  much  branched  stein. 
A  milky  juice  exudes  from  it,  which  is  glutinous,  and  becomes  black 
by  exposure  to  the  air.  It  stains  linen  and  the  skin  black,  which 
cannot  be  washed  out  of  the  former,  and  only  comes  off  from  the 
latter  by  the  exfoliation  of  the  cuticle.  It  is  believed  by  the  natives 
of  Cuba  that  it  is  death  for  persons  to  sleep  under  this  tree,  especially 
if  they  are  fat  or  of  a  full  habit  of  body.  It  is,  undoubtedly,  a 
poisonous  tree,  although  nothing  is  recorded  of  its  mode  of  action  on 
the  system. 

C.  integrifolia  has  stalked  leaflets,  lanceolate,  quite  entire,  smooth. 
It  is  a  tree  20  feet  high,  with  small  scentless  deep  red  flowers. 
The  berries  are  black  and  succulent,  and  may  be  eaten  with  impunity, 
but  are  not  pleasant  to  the  taste.  The  wood  is  hard,  of  a  fine  grain, 
and  reddish  colour.  The  tree  gives  out  a  watery  juice,  which  ia 
slightly  glutinous,  and  grows  black  on  exposure  to  the  air.  Like  the 
juice  from  the  last,  it  stains  linen  and  the  skin  indelibly.  It  is  a 
native  of  Jamaica. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

COMPO'SIT^E,  the  largest  known  natural  order  of  Plants.  It 
consists  of  Monopetalous  Exogens  with  syngenesious  stamens,  and  an 
erect  solitary  ovule  in  a  simple  1-celled  inferior  ovary,  the  style  of 
which  is  divided  into  two  arms ;  the  flowers  are  always  arranged  in 
dense  heads,  or  capitula,  and  are  surrounded  by  one  or  more  external 
rows  of  bracts  forming  an  involucre.  Professor  Lindley  regards  it  as 
an  alliance  of  several  natural  orders.  It  consists  of  herbs,  shrubs,  or 
trees,  found  in  all  parts  of  the  world,  but  assuming  an  arborescent 
character  only  in  warm  latitudes  :  they  occur  in  every  conceivable 
variety  of  situation,  are  often  exceedingly  similar  to  each  other  in 
appearance,  and  have  always  been,  from  the  birth  of  botany  as  a 
systematic  science,  the  puzzle  and  reproach  of  3ystematists.  Every 
succeeding  writer,  with  a  few  exceptions,  rendered  the  subject  more 
complicated  and  difficult,  till  Cassini,  a  Frenchman,  of  good  powers  of 
observation,  much  patience  in  investigation,  and  a  clear  head,  with 
the  command  of  the  rich  materials  included  in  the  Paris  herbaria, 
set  steadily  about  a  re-formation  and  re-examination  of  the  whole 
order.  In  1832  Lessing  gave  the  world  a  synopsis  of  the  genera  of 
Compositor,  in  which  for  the  first  time  a  clear,  compendious,  intelligiblo 
view  of  the  order  was  systematically  taken.  Subsequently  De  Can- 
dolle,  the  celebrated  botanist  of  Geneva,  achieved  the  difficult  task  of 
systematising  the  Composites  in  an  unexceptionable  manner  in  his 
great  work,  '  Prodromus  Systematis  Naturalis  Regni  Vegetabilis.' 

The  old  and  generally  adopted  plan  of  breaking  up  Compositce  into 
primary  divisions  is  that  of  Jussieu,  which  may  be  explained  thus  : — 
Every  head  of  flowers,  or  florets,  as  they  are  technically  named,  has  a 
central  part,  or  disc,  and  a  circumference,  or  ray  :  of  these  florets 
some  are  regularly  tubular,  with  their  limb  cut  into  four  or  five  seg- 
ments ;  others  are  slit  up  on  one  side,  opened  flat,  and  turned  towards 
the  circumference  of  the  head  ;  the  latter  are  named  ligulate  florets. 
When  in  a  head  of  flowers  all  the  florets  are  alike  and  ligulate,  it 
belonged  to  the  division  Cichoraccce  (jig.  a),  as  in  the  dandelion ;  if 
the  florets  of  the  disc  were  tubular,  and  those  of  the  circumference  only 
ligulate,  it  was  referrible  to  Corymbiferce  (fig.  J),  as  in  the  marigold  ; 
and  when  all  the  florets  are  alike  tubular,  both  in  the  disc  and  ray 
(fi9-  f)>  it  belonged  to  Cynarocephalw,  provided  the  involucre  was  at 
the  same  time  stiff  and  ovate,  as  in  the  thistle.  The  latter  character 
was  necessary  in  order  to  distinguish  Cynaroceplialw  from  those  Corym- 
biferoz  in  which  the  ray  is  not  developed,  as  common  groundsel.  To 
these  three  divisions  a  fourth  has  in  later  times  been  added  under  tho 
name  of  Labiatifiorce,  in  consequence  of  the  florets  having  distinctly 
two  lips  of  unequal  size.    (Figs,  d  and  e.) 

These  divisions  have  however  been  thought  objectionable  on  several 
accounts,  and  De  Candolle,  following  Cassini  and  Lessing,  has  trusted 
more  to  modifications  of  the  style  ;  the  result  of  which  is  the  follow- 
ing arrangement  of  the  order  in  eight  tribes  : — 

*  TubuliflorcB  ;  namely,  with  the  hermaphrodite  florets  regularly 
tubular,  and  5-toothed,  seldom  4-toothed. 

Tribe  1,  Yernoniacece.  Style  of  the  hermaphrodite  flowers  cylin- 
drical, its  arms  usually  lengthened  and  subulate,  rarely  short  and 
obtuse,  always  equally  hispid  in  about  all  the  length.  The  true  stigma 
ending  short  of  the  middle  of  the  arms  of  the  style.  A  part  of  the 
rayless  Corymbifcra?.    (Fig.  1.) 

Tribe  2,  Eupatoi-iaccce.  Style  of  the  hermaphrodite  flowers  cylin- 
drical, with  long  somewhat  club-shaped  arms,  which  are  covered 
externally  near  the  end  with  papillose  down.  The  true  stigma  but 
little  prominent,  and  usually  ending  short  of  the  middle  of  the  arms 
of  the  style.    A  part  of  the  rayless  Corymbiferce.    (Fig.  2.) 

Tribe  3,  Asteroidece.  Style  of  the  hermaphrodite  flowers  cylindrical, 
with  linear  arms,  rather  flat  externally,  and  towards  the  end  equally 
and  finely  downy.  The  true  stigma  produced  about  as  far  as  the 
origin  of  the  external  down.    A  part  of  Corymbifcra;.    (Fig.  3.) 

Tribe  4,  Senccionidece.  Style  of  the  hermaphrodite  flowers  cylin- 
drical, with  linear  arms  having  a  pencil  of  hairs  at  the  point ;  either 
truncated,  or  produced  beyond  the  pencil  into  a  short  cone,  or  a  long 
narrow  hispid  appendage.  The  true  stigma  broad  and  prominent  as 
far  as  the  pencil.    A  part  of  Corymbifcra:    (Fig.  4.) 

Tribe  5,  Cynarem.  Style  of  the  hermaphrodite  flowers  thickened 
and  knobby  towards  the  upper  end,  and  often  pencilled  at  the  knob, 
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the  arms  either  distinct  or  grown  together,  and  downy  externally.  The  true 
stigma  not  prominent,  reaching  the  apex  of  the  arms,  and  then  becoming 
confluent.    All  the  Cynarocephake.    {Fig.  5.) 


*  *  Labiatifiorce  ;  namely,  with  the  hermaphrodite  florets  usually  2-lipped. 
Tribe  6,  Mutisiaccce.    Style  of  the  hermaphrodite  flowers  cylindrical  at  the 

upper  end,  or  rather  knobby,  the  arms  usually  obtuse  or  truncated,  very  convex 
on  the  outside,  and  at  the  upper  part  covered  with  minute  even  down,  or  naked. 
(Fig.  6.) 

Tribe  7,  Nassauviacece.  Style  of  the  hermaphrodite  flowers  never  knobby  and 
thickened ;  the  arms  linear,  rather  long,  truncated,  and  pencilled  at  the  point 
only.    [Fig.  7.) 

*  *  *  Ligulijlorce  ;  namely,  with  all  the  flowers  hermaphrodite  and  ligulate. 
Tribe  8,  Cichoracew.    Style  cylindrical  at  the  upper  end,  with  rather  long  arms, 

■which  are  somewhat  obtuse  and  equally  hairy ;  the  true  stigma  terminating  short 
of  the  middle  of  the  arms.    (Fig.  8.) 


De  Candolle  estimates  Composite:  at  one-tenth  of  the  whole  vegetable  kingdom. 
They  are  in  some  cases  soporific,  as  lettuce  and  succory  ;  in  others  they  are 
diuretic,  as  various  conyzas  ;  some  are  tonic  and  stomachic,  as  wormwood  and 
chamomile.  Common  artichokes  with  their  succulent  receptacles,  and  Jerusalem 
artichokes  with  their  succulent  tubers,  are  the  only  esculents.  Many  are  beautiful 
objects  to  look  upon,  and  are  amongst  our  choicest  garden  flowers,  as  dahlias, 
marigolds,  coreopsis,  asters,  &c. 

For  further  information  on  this  order  see — Achillea  ;  Anthems  ;  Arnica  ; 
Artemisia;  Aster;  Barckhaosia  ;  Bellis;  Bidens;  Calendula;  Centaurea; 
Chrysanthemum;  Cichoracew;  Cichorium;  Cineraria;  Conym;  Corymbifer.*:; 


Ciiepis;  Cynara;  Cynarace/e  ;  Daulia  ;  Diotis  ; 
Thistle  ;  Erigeron  ;  Eupatorium  ;  Filago  ;  Helmin- 
thia;  Hieracium;  Hypochosris;  Inula;  Lactuca; 
Lapsana  ;  Leontodon;  Linosyris  ;  Sonchus  ;  Mul- 
gedium  ;  Petasites;  Picris  ;  Prenanthes;  Pyrethrum; 
Senecio;  Solid  ago;  Oporinia;  Tanacetum  ;  Thrincia; 
Tragopogon  ;  Tussilago. 

COMPOUND  FLOWERS  are  the  flower-heads  of 
Composite;  they  are  masses  of  small  flowers  collected 
upon  a  depressed  axis,  or  receptacle,  and  surrounded  by 
an  involucre  of  floral  leaves  or  bracts. 

COMPT'ONIA,  a  genus  of  Plants  belonging  to  the 
natural  order  Myricacea?,  named  after  Henry  Compton, 
bishop  of  London,  by  whom  the  fine  collection  of  plants 
attached  to  the  episcopal  palace  at  Fulham  was  formed. 
The  male  flowers  have  cylindrical  loosely  imbricated 
catkins,  with  deciduous  1-flowered  bracts ;  2  sepals ; 
6  stamens,  adhering  in  pairs  :  the  female  flowers  have 
ovate  densely  imbricated  catkins,  with  1-flowered  bracts  ; 
G  sepals,  larger  than  the  bracts ;  2  capillary  styles,  and 
a  1-seeded  nut.  There  is  only  one  species,  the  C.  asphni- 
folia,  Sweet  Fem.  It  is  a  small  bush  from  3  to  4  feet  in 
height,  yielding  a  powerful  aromatic  fragrance  when 
rubbed  between  the  fingers.  It  has  long  linear  pinnatifid 
leaves,  brown  and  rather  downy  on  the  under  side,  shining 
on  the  upper.  It  is  a  native  of  the  woods  and  mountains 
of  the  United  States,  where  it  is  a  favourite  domestic 
remedy  for  the  cure  of  diarrhoea.  It  possesses  tonic  and 
astringent  properties.  It  is  a  handsome  shrub,  and  will 
thrive  in  a  peat  soil  or  sandy  loam,  and  may  be  propa- 
gated by  layers  or  suckers.  It  was  called  Liquidamhar 
asplenifolium  by  Linnaeus,  but  differs  very  much  from 
that  genus  in  its  characters  and  properties.  (Lindley, 
Flora  Medico, ;  Loudon,  Encyclopaedia,  of  Plants.) 

COMPTONITE,  a  Mineral,  also  called  Thomsoniie. 
Trimetric.  In  right  rectangular  prisms.  Usually  in 
masses  having  a  radiated  structure  within,  and  consist- 
ing of  long  fibres  or  acicular  crystals.  Also  amorphous. 
Cleavage  parallel  to  the  diagonal  planes  of  the  primary 
form.  Fracture  uneven,  conchoidal.  Hardness,  scratches 
fluor-spar.  Colour  snow-white ;  lustre  vitreous,  in- 
clining to  pearly ;  transparent  to  translucent.  Specific 
gravity,  2'3  to  2-47.    Composition  : — 

Silica  38-3 

Alumina   .  307 

Lime  13 '5 

Soda  ■   .  .45 

Water  13.0 

It  intumesces  and  becomes  opaque,  but  the  edges  merely 
are  rounded  at  a  high  heat.  When  pulverised  it  gelatinises 
with  nitric  or  muriatic  acids.  It  is  distinguished  from 
Natrolite  and  other  Zeolites  by  its  difficult  fusibility.  It 
occurs  in  Amygdaloid  near  Kilpatrick,  Scotland ;  in 
Lavas  at  Vesuvius ;  in  Clinkstone  in  Bohemia ;  also  at 
Pelter's  Point  in  Nova  Scotia,  in  Trap. 

CONCHA'CEA,  a  family  of  Mollusca  in  M.  De  Blain- 
ville's  arrangement  of  the  Animal  Kingdom.  The  fol- 
lowing is  his  definition  of  the  family  : — "  Mantle  closed 
before  (en  avant),  above,  and  behind,  where  it  is  pro- 
longed by  two  tubes  more  or  less  long,  extensile,  and 
either  separated  or  united  ;  abdomen  constantly  provided 
with  a  foot  of  slightly  variable  form,  serving  for  loco- 
motion. Shell  nearly  always  regular,  entirely  closed, 
equivalve;  umbones  curved  forward;  hinge  dorsal,  com- 
plete— that  is  to  say,  with  teeth  and  a  ligament;  this  last 
either  external  or  internal,  short,  and  swollen  (boiube) ; 
two  distinct  musoular  impressions  united  below  by  a 
ligule  more  or  less  large,  and  very  often  inflected  or 
returning  backwards  (rentre'e  en  arriere). 

"  All  the  animals  of  this  family  live  plunged  more  or 
less  deeply  in  the  sand  or  in  the  mud,  but  they  are  still 
able  to  come  out  of  it  sometimes." 

M.  Bang  thus  modifies  De  Blainville's  definition, 
principally  for  the  introduction  of  Iridina  (which  accord- 
ing to  the  observations  of  M.  Deshayes  could  no  longer 
be  retained  among  the  Submytilacca)  and  Gratelupia,  a 
fossil  species. 

"  Mantle  closed,  furnished  with  a  considerable  antero- 
inferior opening,  for  the  passage  of  a  foot,  and  presenting 
two  posterior  tubes  more  or  less  elongated,  extensile, 
united  or  separated  longitudinally,  the  lower  one  serving 
for  respiration,  and  the  upper  one  for  dejections.  Shell 
equivalve,  generally  regular,  rarely  gaping ;  umbones 
more  or  less  curved  forwards;  hinge  almost  always  with 
teeth  ;  ligament  short  and  swollen,  internal  or  external ; 
muscular  impressions  very  distinct ;  united  by  a  pallial 
impression  more  or  less  excavated  posteriorly. 

"Animals  marine,  rarely  fresh-water," 
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Cuvier,  in  his  last  edition  of  the  'Regne  Animal,'  at  the  foot  of  his 
definition  of  the  Cardiacea,  the  fourth  family  of  hia  Testaceous 
A  cephala,  has  the  following  note  : — "  M.  de  Blainville  en  fait  la 
famille  des  Conchacces."  The  following  is  Cuvier'a  definition  of  his 
Cardiaccs : — "  Mantle  open  in  front  (par  devant),  and  moreover  with 
two  separate  openings,  one  for  respiration  and  the  other  for  the  excre- 
ments, which  are  prolonged  into  tubes  sometimes  distinct,  sometimes 
united  into  a  single  mass.  There  is  always  a  transverse  muscle  at 
each  extremity,  and  a  foot  which  most  frequently  serves  for  creeping. 
It  may  be  regarded  as  a  sufficiently  general  rule,  that  those  which 
have  long  tubes  live  plunged  in  the  mud  or  sand.  One  may  recognise 
on  the  shell  this  condition  of  organisation  by  the  more  or  less 
developed  contour  (contour  plus  ou  moins  rentrant),  which  the  im- 
pression of  the  attachment  of  the  borders  of  the  mantle  describes 
before  uniting  with  the  impression  of  the  posterior  transverse 
muscle." 

These  definitions  appear  contradictory,  but  in  reality  they  are 
meant  to  convey  the  same  ideas.  The  mouth  is  placed  anteriorly,  the 
foot  is  exserted  inferiorly,  and  the  tubes  open  posteriorly.  The  fol- 
lowing is  an  arrangement  of  the  genera  : — 

* 

Hinge  linear  and  toothless — freshwater.  (Rang.) 
Iridina. — Animal  elongated,  straight,  rather  thick  on  the  back, 
thinner  towards  its  inferior  border;  mantle  delicate,  terminated 
anteriorly  by  a  thick  border,  open  from  the  anterior  muscle  to  two- 
thirds  of  the  lower  border  for  the  passage  of  the  foot ;  borders  of 
the  mantle  united  throughout  the  whole  posterior  part,  whence  spring 
two  short  and  unequal  tubes,  with  no  retractor  muscle  to  the  siphons ; 
foot  compressed  and  sharp-edged.  Shell,  with  an  epidermis,  nacreous 
or  iridescent  internally,  tolerably  thick,  oval  oblong,  elongated,  in- 
auriculated,  equivalve,  inequilateral,  the  anterior  end  shorter  than 
the  posterior,  a  little  gaping  at  either  end ;  umbones  small  and  pro- 
jecting but  little,  slightly  inclined ;  hinge  very  long,  linear,  attenuated 
towards  the  middle,  often  crenulated,  as  it  were,  throughout  its 
length  ;  ligament  very  long,  marginal,  external ;  muscular  impressions 
very  distinct.    Example,  I.  exotica,  Lam. ;  I.  elongata,  Sow. 


Iridina  exotica,  one-third  of  natural  size. 

Lamarck  gives  the  rivers  of  warm  climates  as  the  locality.  The 
specimens  were  supposed  to  come  from  China.  M.  Caillaud  found 
them  in  considerable  abundance  in  the  Nile ;  and  from  his  specimens 
preserved  in  spirit  M.  Deshayes  made  his  examination.  Mr.  G.  B. 
Sowerby  figures  another  species  ('  Zool.  Journ.,'  vol.  i.),  I.  Nilotica, 
obtained  from  Sennaar  by  M.  Caillaud,  and  sent  to  England  by  M. 
D'Audebard.  It  very  much  resembles  the  species  given  here  as  an 
example,  but  its  hinge  margin  is  not  crenulated  or  dentated.  M.  Des- 
hayes, in  his  last  edition  of  Lamarck,  makes  it  identical  with 
I.  exotica,  Lam.  and  Desh.,  Anodonta  exotica,  Blainv.,  and  Le  Mutel, 
Adanson. 

*# 

Hinge  with  Teeth. 
a 

Regular :  Hinge-Teeth  lateral  and  wide  apart  (marine). 

Cardium  [Cardium]. — The  species  are  numerous,  and  some  grow 
to  a  very  large  size.  M.  Deshayes,  in  his  edition  of  Lamarck,  gives 
forty-eight,  including  Hemicardium,  a  form  which  Cuvier  proposes 
to  separate  from  the  others,  comprehending  the  species  with  com- 
pressed valves  strongly  carinated  in  the  middle,  observing  that  it  is 
difficult  to  suppose  that  the  animal  is  not  modified  in  unison  with 
this  singular  conformation.  M.  Rang  corroborates  Cuvier's  observa- 
tion, from  the  examination  of  many  living  individuals  of  Cardium 
Cardissa,  the  type ;  but  M.  Deshayes  considers  that  the  form  can  only 
be  admitted  as  a  section. 

De  Blainville  divides  the  genus  into  the  following  sections  : — 

1.  Species  more  or  less  gaping  posteriorly,  and  with  the  ribs  of  the 
shell  as  large  as  the  channelings.    Example,  Cardium  exoticum. 

2.  Species  not  gaping,  and  with  the  ribs  as  large  as  the  channelings. 
Example,  C.  tuberculatum. 

3.  Species  not  gaping,  with  the  ribs  larger  than  the  channelings. 
Example,  C.  edule. 

4.  Smooth  or  almost  smooth  speciea.    Example,  jC.  clongatum. 

5.  Species  whose  anterior  side  is  very  short  and  nearly  flat.  Example, 
C.  hemicardium. 

Several  species  have  been  added  to  this  genus  from  the  collection 
of  Mr.  Cuming. 
The  species  of  Cardium  are  found  fossil. 


1.  Hinge  of  Cardium  clongatum,  natural  size.  2.  Oardium  [Hemicardium) 
Cardissa,  natural  size ;  spotted  variety. 

Deshayes  in  his  Tables  gives  fifty-three  living  species  and  thirty-nine 
fossil  (tertiary),  and  C.  ringens,  C.  ciliare,  C.  echinatum,  C.  sulcatum, 
C.  edule,  C.  tuberculatum,  and  C.  planatum,  as  both  living  and  fossil 
species  (tertiary).  Of  the  recent  species  M.  Deshayes,  in  his  edition 
of  Lamarck,  where  they  are  given  as  forty-eight,  considers  C.  Indicum, 
C.  ringens,  C.  echinatum  (of  which  last  he  makes  C.  tuberculatum  to  be 
only  a  variety),  C.  sulcatum,  and  C.  edule  (common  cockle)  as  identical 
with  fossil  species  described  by  Brocchi  and  others  under  different 
names.  The  fossil  species  he  makes  amount  to  thirty.  Of  these  he 
refers  C.  echinatum  to  its  living  analogue,  C.  Burdigalinum  to  the 
recent  C.  Indicum,  C.  rhombdides  to  the  recent  C.  edule,  and  considers 
C.  diluvianum,  Lam.,  as  identical  with  C.hians,  Brocchi.  The  fossils 
occur  in  nearly  all  the  fosBiliferous  strata  from  the  Supracretaceous 
to  the  Grauwacke  group,  and  appear  to  be  most  abundant  in  the  Crag, 
London  Clay,  and  Greensand  and  the  contemporaneous  beds. 

Capsa. — Animal  with  the  mantle  considerably  open  at  its  ante- 
inferior  border  for  the  passage  of  a  compressed  and  very  large  foot : 


Ctipta  Brasilia!*!** 


tubes  separated  and  of  considerable  length,  with  tentacular  papilla; 
at  their  orifices.  Shell  transverse,  equivalve,  inequilateral,  not  gaping  • 
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cardinal  teeth  diverging  from  a  point  close  to  the  umbo,  no  lateral 
teeth  in  one  valve,  in  the  other  one  distinct  bifid  cardinal  tooth,  and 
two  distant  very  obsolete  lateral  ones ;  ligament  external  on  the 
anterior  side  of  the  umbones ;  a  large  sinus  in  the  pallial  impressions. 

The  species  are  found  in  temperate  and  warm  seas.  They  bury 
themselves  at  a  small  depth  in  the  sand,  where  they  are  said  to  lie 
with  the  posterior  part  upwards  to  facilitate  the  influx  of  the  water 
for  respiration.  The  genus  has  been  found  in  sandy  mud  and  soft 
mud,  at  depths  varying  from  five  to  twelve  fathoms  from  the  surface 
of  the  sea. 

Mr.  G.  B.  Sowerby  has  added  a  new  species,  C.  altioi;  brought  home 
by  Mr.  Cuming.    ('  Zool.  Proc.') 

Donax. — Animal  rather  compressed,  more  or  less  triangular,  having 
the  mantle  bordered  with  tentacular  appendages ;  labial  appendages 
large  ;  mouth  small ;  branchiaj  very  unequal,  on  the  same  side ;  foot 
compressed,  trenchant,  angular ;  tubes  separate  and  elongated,  return- 
ing into  a  sinus  of  the  mantle. 

Shell  more  or  less  triangular  and  compressed,  always  longer  than 
it  is  high,  regular,  equivalve,  very  inequilateral,  posterior  side  shorter 
than  the  anterior  ;  umbones  but  little  prominent,  and  nearly  vertical ; 
hinge  composed  of  two  cardinal  teeth,  sometimes  iipon  both  valves, 
sometimes  upon  one  only,  and  one  or  two  lateral  teeth  more  or  less 
distant ;  ligament  external,  short  and  swollen  ;  muscular  impressions 
rounded,  united  by  a  pallial  impression,  which  is  straight  and  very 
much  excavated  posteriorly. 

The  species  are  widely  extended.  De  Blainville  says  that  they 
occur  in  all  parts  of  the  world.  They  plunge  themselves  in  sand  and 
sandy  mud,  where  the  animal  lies  with  the  short  side  of  the  shell 
uppermost,  at  a  depth  ranging  from  the  surface  of  the  sea  to  ten 
fathoms. 

The  species  are  numerous.  M.  Deshayes  in  his  Tables  enumerates 
twenty-nine  living,  and  in  his  edition  of  Lamarck  thirty  of  these. 
He  considers  B.  pubescens,  Linn.,  as  having  been  established  on  a  young 
individual  of  B.scorlum;  B.  granosa,  Lam.,  as  a  variety  of  B.  cuneata  ; 


Donax  scoiinm. 


B.  triquetra,  as  approaching  nearer  to  the  Cythercea  than  the  Donaces  ; 
D.  ringens,  as  belonging  to  the  genus  Capsa,  Lam.,  if  Lamarck's 
characters  are  rigorously  followed ;  D.  cardidides  (the  animal),  as  a 
proper  subject  for  study,  as  it  is  very  probable  that  it  does  not  belong 
to  the  Donaces;  the  pallial  impression  is  not  notched  posteriorly,  and 
the  hinge  comes  nearer  to  that  of  Cardium  medium  than  those  of  the 
Donaces  ;  and  D.  Meroe  and  D.  scripta,  as  having  more  of  the  charac- 
ters of  Cythercece  than  Donaces.  Forbes  and  Hanley  give  the  following 
species  as  British  :  — D.  anatimis.  It  has  the  inner  margin  crenulated, 
and  the  hinge  with  lateral  teeth.  It  is  the  D.  trunculus  of  Linna?us. 
It  is  very  common  on  all  our  shores.  D.  politus  has  the  inner  margin 
entire.  It  is  the  D.  complanatus  of  Montagu,  and  is  one  of  the  most 
beautiful  of  our  native  shells.  It  is  never  common,  and  is  much  prized 
by  collectors.  It  is  found  on  the  south  coasts  of  England,  and  at 
Bantry  Bay  in  Ireland. 

Lamarck  divides  the  species  into  two  sections  :  first,  those  which' 
have  the  internal  border  of  the  valves  entire  or  nearly  so ;  second, 
those  that  have  the  internal  border  distinctly  crenulated  or  dentated. 

De  Blainville  separates  them  into  five  divisions,  according  to  the 
shape,  sculpture,  and  markings  of  the  shell.  His  fifth  division  is  the 
genus  Capsa  of  Lamarck. 

Mr.  G.  B.  Sowerby,  in  his  '  Genera  of  Shells,'  says,  "  Of  fossil  species 
there  are  very  few :  Brocchi  mentions  two,  and  we  possess  a  small 
one  from  Bordeaux,  but  we  believe  they  are  very  scarce."  De  Blain- 
ville quotes  Defrance  for  seventeen,  three  of  which  are  analogues,  one 
at  Loignan,  near  Bordeaux,  one  in  Italy,  and  a  third  in  the  environs 


of  Paris.  Deshayes  in  his  Tables  gives  fifteen  fossil  (tertiary),  and  one 
only  (D.  elongata)  as  both  living  and  fossil  (tertiary).  In  his  edition 
of  Lamarck,  the  last-mentioned  species  is  passed  without  any  notice 
of  its  occurring  in  a  fossil  state  ;  but  D.  trunculus  is  noticed  as  fossil, 
and  Brocchi, '  Conch.,'  t.  ii.,p.  537,  No.  1,  is  quoted  :  nine  fossil  species 
only  are  given.  The  fossils  are  said  to  have  occurred  principally  in 
the  blue  marls  of  the  south  of  France,  &c,  the  beds  at  Bordeaux  and 
Dax,  and  in  the  oolitic  group. 

Qratelupia. — Shell  subtrigonal,  equivalve,  regular,  nearly  equilateral, 
a  little  attenuated  at  its  posterior  part,  and  presenting  at  the  postero- 
inferior  border  a  slight  sinuosity ;  umbones  very  small,  not  projecting, 
hardly  inclined  forwards  ;  hinge  with  three  cardinal  diverging  teeth 
in  each  valve,  and  from  three  to  six  cardini-serial  teeth,  lamellar,  with 
finely  dentelated  edges,  converging  towards  the  summits,  and  situated 
a  little  below  them,  under  the  ligament ;  a  single  lateral  tooth,  ante- 
rior, beneath  the  lunule,  in  the  left  valve,  corresponding  with  a  hollow 
similarly  situated  in  the  right  valve ;  ligament  external,  long,  swollen, 
passing  beyond  the  serial  teeth ;  muscular  impressions  nearly  equal, 
oval,  united  by  a  pallial  impression  largely  and  very  deeply  excavated 
posteriorly. 

This  genus,  founded  by  M.  Charles  des  Moulins,  was  confounded 
with  the  Donaces  by  M.  de  Basterot.  M.  Bang,  who  agrees  with 
M.  des  Moulins  on  the  propriety  of  this  separation,  says  that  there  is 
but  one  species,  O.  donaciformis,  which  is  fossil.  It  is  found  in  the 
marine  beds  of  M^rignac  (tertiary).  Dr.  Lea,  in  his  '  Contributions 
to  Geology,'  describes  and  figures  another  species,  Q.  Moulinsii,  from 
Claiborne,  Alabama  (America),  here  copied. 


Gratchipia  Moulinsii. 


Tellina- -Animal  generally  very  much  compressed,  considerably 
elongated;  mantle  moderately  open  at  its  anteroinferior  part,  and 
bordered  with  tentacular  appendages  ;  branchiae  unequal,  on  both 
sides ;  foot  very  much  compressed,  trenchant,  and  pointed  before ; 
tubes  very  much  elongated,  separated,  and  capable  of  being  returned 
into  a  fold  of  the  mantle. 

Shell  generally  elongated,  and  very  muoh  compressed,  equivalve, 
regular,  sometimes  slightly  inequilateral ;  the  anterior  side  not  being 
always  much  longer  than  the  posterior  one,  which  is  often  angular, 
with  a  flexuous  and  irregular  bend  or  fold  at  its  lower  border; 
umbones  very  small ;  hinge  with  three  cardinal  teeth,  and  two  lateral 
ones  which  are  often  distant,  with  a  hollow  at  their  base  in  each  valve ; 
ligament  posterior,  swollen  and  elongated;  a  very  small  second 
ligament  near  the  umbo ;  muscular  impressions  rounded ;  pallial 
impression  straight,  and  very  deeply  excavated. 

Lamarck  makes  the  forms  of  Tellina  and  Tellinides  distinctly  generic. 
Mr.  G.  B.  Sowerby  follows  Lamarck's  arrangement,  observing  that  of 
the  Tellina;  there  are  many  species,  some  of  a  form  very  much  elongated 
in  a  transverse  direction,  as  T.  rostrata,  T.  Spengleri,  &c. ;  others  of  an 
oval  shape,  some  of  which  are  rough  on  the  outside,  T.  linguafelis, 
for  example ;  others,  again,  nearly  orbicular,  T.  scobinata,  T.  carnaira, 
&c;  a  very  few  have  one  valve  more  flat  than  the  other,  T.  opercularis, 
for  instance :  while  both  valves  are  remarkably  deep  in  others,  as  in 
T.  lacunosa.  Of  Tellinides,  he  says  that  the  number  of  shells  that 
may  be  ranged  under  it  is  rather  considerable,  although  Lamarck  has 
mentioned  only  one. 

Both  M.  de  Blainville  and  M.  Rang  think  that  these  two  forms 
belong  to  one  genus,  and  M.  Deshayes  is  of  the  same  opinion. 

The  species  are  found  in  almost  all  seas,  but  more  particularly  in 
those  of  warm  climates,  where,  like  the  Donaces,  they  live  plunged  in 
the  sands  and  sandy  mud  ;  Tellina  having  been  found  in  the  former 
at  depths  varying  from  the  surface  of  the  sea  to  seventeen  fathoms, 
and  Tellinides  in  sandy  mud  at  depths  ranging  from  five  to  sixteen 
fathoms.  Mr.  G.  B.  Sowerby  observes  that  they  are  commonly  the 
prey  of  Aporrhaides,  Buccina,  and  other  carnivorous  Trachelipods, 
which  pierce  the  shell  to  devour  the  inhabitant. 

The  species  are  very  numerous.  M.  Deshayes,  in  his  Tables,  makes 
the  number  of  living  species  sixty-eight,  and  that  of  Tellinides,  one.  In 
his  edition  of  Lamarck  (1835),  he  records  sixty-two  only,  the  number  of 
species  of  Tellinides  being  still  one.  Of  these,  he  considers  some  as 
repetitions  or  varieties  {Tellina  unimaculata,  T.  sulphurea,  for  example, 
the  first  of  which  he  considers  a  white  variety  of  T.  radiata,  and  the 
second  as  identical  with  T.  latirostra,  the  only  difference  being  that 
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of  colour),  and  others  aa  founded  merely  on  the  difference  of  age, 
T.  chloroleuca,  for  example. 
Lamarck  divided  the  species  into — 

1.  Those  with  the  shell  transversely  oblong.  Example,  T. 
radiata. 

2.  Those  with  the  shell  orbicular,  or  rounded  oval.  Example, 
T.  scohinata. 

De  Blainville  divides  the  genus  thus : — 

1.  Subtriquetral  species.    Example,  T.  llmaculata. 

2.  Elongated  species,  but  which  have  the  posterior  side  shorter 
and  narrower  (plus  e'troit)  than  the  anterior.    Example,  T.  radiata. 

3.  Oval,  or  suborbicular,  and  nearly  equilateral.  Example,  T. 
scohinata. 

4.  Equilateral  species,  sufficiently  elongated,  almost  without  a 
flexuous  fold  ;  two  divergent  cardinal  teeth,  and  two  distant  lateral 
ones,  of  which  the  anterior  is  but  little  distant  from  the  umbo. 
(Tellinidcs,  Lam.) 


1.  Tcllina  rostrata.    2.  Tellinidcs. 


The  fossil  species  are  recorded  as  occurring  in  the  Supracretaceous 
group,  in  the  Cretaceous  group,  and  in  the  Oolitic  group  (Coralline 
Oolite,  Yorkshire ;  Kimmeridge  Clay ;  Bernese  Jura).  SirR.  Murchison 
mentions  two  species  (probably)  in  the  Salopian  outlier  of  Lias. 

Amphidesma. — Shell  suboval  or  rounded,  of  little  thickness,  longer 
than  it  is  high,  inequilateral,  sometimes  a  little  gaping ;  hinge  with 
one  or  two  cardinal  teeth,  and  sometimes  lateral  teeth  more  or  less 
projecting ;  ligament  double ;  one  ligament  external  and  short,  the 
other  internal  and  fixed  in  a  narrow  (dtroite)  hollow  of  the  hinge. 

As  the  genus  was  left  by  Lamarck,  it  would  appear  to  be  widely 
spread,  for  it  is  recorded  as  occurring  in  the  European  seas  (Northern, 
English  Channel,  Mediterranean) ;  those  of  Australia  and  the  south ; 
and  on  the  coasts  of  Brazil.  But  it  should  be  remembered  that  A. 
corbuloides,  Lam.,  Mya  Norwegica,  Chemn.,  is  the  example  given  by 
Deshayes  for  his  genus  Osteodesma,  while  A.glabrella  (seas  of  Australia 
and  Kangaroo  isles)  is  one  of  his  Mesodesmata.  The  species,  which 
are  tolerably  numerous  in  their  undisturbed  state  (Amphidesma, 
Lam.),  are  said  to  have  been  found  in  sands  and  mud  at  depths 
varying  from  the  surface  of  the  sea  to  forty  fathoms.  Lamarck  gives 
sixteen  species ;  Mr.  G.  B.  Sowerby  has  added  twelve,  brought  home 
by  Mr.  Cuming.    ('Zool.  Proc.') 

A.  variegatum  may  be  taken  as  an  example  of  the  genus.  It  is  found 
on  the  coast  of  Brazil. 


Amphidesma  variegatum. 


But  few  species  have  been  found  fossil. 

Mesodesma  (Deshayes). — Animal  inclining  to  oval  or  subtrigonal, 
flattened ;  lobes  of  the  mantle  united  for  two-thirds  of  the  posterior 
length,  and  provided,  at  their  posterior  extremity,  with  two  short 
siphons  prolonged  within  by  a  very  delicate  membrane;  foot  very 
much  flattened,  quadrangular,  hidden  in  part  by  the  branchiae,  which 


are  short,  truncated,  and  fixed  (souddes)  posteriorly,  the  external  pair 
smallest  and  subarticulated.  Shell  oval,  transverse  or  triangular, 
thick  and  ordinarily  closed.  Hinge  with  a  spoon-shaped  hollow, 
straight  and  mesial  for  the  ligament,  and,  on  each  side,  an  oblong  and 
simple  tooth.  (Deshayes.) 

M.  Deshayes  remarks  that  the  shells  of  this  genus  are  easily 
recognised.  The  shell  is  always  thicker  than  that  of  the  Afactrce  : 
they  are  more  compressed,  more  completely  closed  (mieux  ferme'es) 
and  in  this  respect  approach  the  Crassatellw.  The  hinge  is  particularly 
remarkable  ;  in  the  middle  of  the  border  and  immediately  below  the 
umbo  is  placed  a  spoon-shaped  triangular  deep  hollow,  the  border 
of  which  projects  within  the  valves  as  in  the  greater  part  of  the 
Lutrariw.  On  each  side  of  this  spoon-like  process,  in  which  the 
ligament  is  inserted,  is  seen  in  each  valve  a  large  thick  tooth,  and 
behind  is  a  hollow  to  receive  the  tooth  of  the  opposite  valve.  Muscular 
impressions  unequal ;  the  anterior  largest,  elongated ;  the  posterior 
somewhat  rounded.  The  pallial  impression  in  the  species  which 
approach  the  Maclrce  has  a  moderate  posterior  sinuosity  which 
diminishes  more  and  more  in  proportion  as  the  species  have  more 
resemblance  to  the  Crassatella.  The  sinuosity  exists  however  in  all 
the  species  of  the  genus. 

Cumingia  (G.  B.  Sowerby). — A  genus  which  should  be  placed  near 
to  Amphidesma.  It  is  remarkable  for  the  dissimilarity  of  the  hinge 
of  the  two  valves,  one  having  a  strong  lateral  tooth  on  each  side  of 
the  ligament,  and  the  other  being  entirely  destitute  of  lateral  teeth. 
Having  only  met  with  a  small  West  Indian  species,  we  could  not 
venture  to  consider  this  genus  as  established,  until  Mr.  Cuming  showed 
us  several  species  in  his  rich  collection  of  South  American  and  Pacific 
shells,  one  of  which  is  sufficiently  large  to  show  the  characters 
distinctly.  ('Genera  of  Recent  and  Fossil  Shells,' No.  40.)  Mr.  Sowerby 
characterises  the  shell  as  inequilateral,  equivalve,  with  the  anterior 
side  rounded  and  the  posterior  rather  acuminated.  A  single  small 
anterior  cardinal  tooth  observable  in  each  valve  :  one  strong  lateral 
tooth  on  each  side  of  the  hinge  in  one  valve,  but  no  lateral  tooth  in 
the  other  valve ;  ligament  internal,  and  affixed  to  a  somewhat  spoon- 
shaped  pit  in  each  valve.  Muscular  impressions  two  in  each  valve, 
lateral  and  distant,  the  anterior  irregular  and  oblong,  the  posterior 
rounded.  A  very  large  sinus  in  the  muscular  impression  of  the  mantle. 

The  species  are  found  in  the  tropical  seas  as  far  as  is  yet  known,  in 
clay,  mud,  and  sand,  in  the  fissures  of  rocks,  at  a  depth  varying  from 
the  surface  of  the  sea  to  six  fathoms.  No  fossil  species  known. 
Example,  Cumingia  mutica  (Sow.). 


Cumingia  mutica. 


Mactra. — Animal  oval,  somewhat  thick,  with  the  borders  of  the 
mantle  thick  and  simple,  furnished  posteriorly  with  two  tubes  but 
little  elongated  and  united  ;  branchial  lamina;  small  and  nearly  equal; 
foot  oval,  trenchant,  very  long,  angular.  Shell  transverse,  inequi- 
lateral, subtrigonal,  sometimes  a  little  gaping  at  the  sides ;  umbones 
protuberant ;  hinge  with  one  cardinal  tooth,  folded  into  the  shape  of 
the  letter  V,  the  point  being  nearest  the  umbo  and  the  branches 
diverging  from  it ;  posterior  to  this  and  very  close  to  it  is  a  very 
thin  sharp  tooth  ;  sometimes  the  branches  of  the  folding  tooth  are 
separated  at  the  base,  forming  two  diverging  teeth ;  ligamental  pit 
immediately  behind  the  angular  tooth  and  projecting  within  the 
shell.  Lateral  teeth,  two  on  each  side  in  one  valve,  one  on  each  side 
in  the  other,  diverging  from  the  umbones,  and  very  near  the  margin, 
thin,  mostly  elongated,  and  the  inner  ones  more  prominent  than  tho 
outer,  but  in  some  species  very  short,  in  the  thicker  species  perpen- 
dicularly striated.  Muscular  impressions  two,  lateral,  distant ;  pallial 
impression  with  a  small  sinus.  Ligament  consisting  of  two  portions 
(as  usual),  one,  by  far  the  larger,  internal ;  the  other  external.  In 
some  species  the  umbones  are  separated,  and  the  ligament  forms  a 
deep  pit  extending  both  within  and  without  to  the  point  of  the  beaks: 
of  this  M.  Spengleri  is  an  example. 

"  This  genus,"  says  Mr.  G.  B.  Sowerby,  "  contains  a  great  number 
of  species,  some  of  which  are  handsome  and  others  very  singular 
shells ;  upon  examining  a  number  of  species  we  think  it  might  be 
desirable  to  divide  it  into  several  genera,  because  we  find  several 
distinct  forms  in  it."  It  is  found  in  Europe,  East  and  West  Indies, 
Africa,  North  America,  &c,  buried  generally  in  sandy  mud  and  sands 
at  a  depth  varying  from  the  surface  of  the  sea  to  12  fathoms. 

The  species  are  numerous.  Deshayes,  in  his  Tables,  gives  thirty-two 
living ;  in  his  edition  of  Lamarck  thirty -three ;  but  in  his  opinion 
one  of  these,  M.  donacia,  is  not  a  Mactra  but  a  Mesodesma,  and 
others  are  repetitions  or  varieties. 
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Do  Blainville  thus  divides  the  genus  : — 

1.  Species  whose  cardinal  teeth  become  nearly  non-existent  in 
consequence  of  the  enlargement  of  the  ligamental  hollow.  Example, 
M.  gigantea. 

2.  Species  all  of  whose  teeth  are  very  large,  lamellar,  and  not 
striated.    Example,  M.  Slullorum. 

3.  Thick  and  solid  species  without  an  epidermis ;  the  lateral 
teeth  finely  striated ;  mantle  pierced  with  two  openings ;  but 
almost  without  tubes.    Example,  M.  trigonella. 

4.  Very  thick  solid  species  striated  longitudinally  ;  cardinal 
teeth  nono  or  next  to  none;  lateral  teeth  very  thick,  approximated, 
raised ;  an  external  ligament  besides  the  internal  one. 


Mactra  Brasiliana. 

Mr.  G.  B.  Sowerby  says,  "  The  fossil  species  are  not  numerous  ; 
they  are  only  found  in  the  tertiary  beds,  unless  indeed  some  very 
singular  fossils  found  in  the  secondary  strata,  particularly  oolite,  bo 
truly  referrible  to  this  genus  ;  of  this  however  we  cannot  be  certain, 
because  we  know  not  their  hinges ;"  they  will  be  found  represented  in 
Sowerby's  'Mineral  Conchology.'  De  Blainville  quotes  M.  Defrauco 
for  eighteen  fossil  species,  one  identical,  one  analogue  in  the  Plaisan- 
tin,  and  another  analogue  "  dans  la  Caroline  du  Nord."  Deshayes 
in  his  Tables  gives  fourteen  fossil  (tertiary)  and  four  as  both  liviug 
and  fossil  (tertiary)  :  in  his  edition  of  Lamarck  but  three  species  are 
given  as  fossil  only.  Among  the  fossil  shells  from  the  borders  of  the 
lied  Sea,  collected  by  Mr.  J.  Burton  and  communicated  by  Mr. 
Greenough  to  Mr.  Lyell,  we  find  M.  Stultorum  with  a  (?).  Mr.  Lea 
gives  three  species,  M.  dentala,  M.  Grayi,  and  M.  pygmcea,  from  the 
Claiborne  beds. 

Crassatella. — Shell  equivalve,  transverse,  inequilateral,  not  attached 
nor  gaping.  In  one  valve  two  strong,  cuneiform,  rugose,  sometimes 
perpendicularly-grooved  cardinal  teeth  ;  in  the  other  only  one ;  liga- 
ment internal,  attached  to  a  concave  space  placed  on  the  anterior 
side  of  the  hinge ;  the  pit  divided  by  a  carina  into  two  portions,  and 
that  part  of  the  ligament  attached  to  the  outer  portion  visible 
externally  when  the  valves  are  closed :  two  strong  oblong  depressions 
may  then  be  observed,  one  on  the  anterior  side  of  the  umbo,  rather 
elongated,  and  not  so  distinct  as  the  other  on  the  posterior  side. 
Muscular  impressions  two,  distant,  lateral,  rather  oblong;  lateral 
teeth  none,  or  nearly  obsolete.  Shell  very  thick,  particularly  in  old 
specimens  ;  the  recent  ones  with  a  brownish  somewhat  horny  epi- 
dermis ;  all  more  or  less  transversely  grooved  near  the  umbones. 

The  species  are  found  iu  the  seas  of  Australia. 

M.  Deshayes,  in  his  Tallies,  gives  the  number  of  living  species  at 
nine.    The  shells  may  be  distinguished  from  Mesodesma  by  means  of 


Crassatella  Kingicola. 


the  pallial  impression,  which  is  always  simple  in  the  Crassatella,  and 
always  sinuous  posteriorly  in  Mesodesma. 

Mr.  G.  B.  Sowerby,  in  his  '  Genera,'  mentions  C.  tumida  and 
C.  oomprcssa  from  the  Calcaire  Grossier  of  the  environs  of  Paris,  and 
C.  sulcata  as  very  common  at  Hordwell,  and  as  appearing  to  be 


characteristic  of  the  London  Clay.  M.  Deshayes  remarks  upon  that 
shell,  that  Lamarck  regarded  the  fossils  at  Beauvais  and  those  living 
at  Australia  as  analogues ;  but  that  he  has  satisfied  himself  that  those 
fossils  and  C.  sulcata  are  different  species.  C.  tumida,  he  observes, 
approaches  C.  Kingicola  nearer  than  any  other. 

De  Blainville  states  that  there  are  seven  at  least  fossil  in  France, 
and  that  M.  Defrance  mentions  twenty  from  the  lower  chalk  with 
some  doubt.  In  his  Tables  M.  Deshayes  gives  twenty-four  fossil 
species  (tertiary) :  in  his  edition  of  Lamarck  he  records  fourteen 
only.  It  appears  in  the  catalogues  in  the  Supracretaceous  and 
Cretaceous  groups. 

Other  genera  belonging  to  De  Blainville's  Conchacea  will  be  found 
under  LithophagiDjE,  and  the  genera  separated  from  Venus,  or  allied 
to  that  family,  under  Venerim;. 

CONCHI'FERA,  Lamarck's  name  for  that  large  class  of  Molluscous 
Animals  which  are  protected  by  shells  consisting  of  two  principal 
pieces  commonly  known  under  the  denomination  of  Bivalves.  It 
comprises  the  whole  of  the  Acephalous  Mollusks  of  Cuvier,  including 
the  Brachiopoda.  [Brachiopoda.] 

Lamarck  divided  the  class  into  two  great  orders,  the  Dimyaria 
(Dimy aires),  or  Conchifers,  furnished  with  two  adductor  muscles,  and 
the  Monomyaria  (Monomyaires),  or  Conchifers  furnished  with  one 
adductor  muscle  only.  M.  Deshayes  would  separate  the  class  into 
three  sub-classes  : — 1,  the  Polymyaria,  or  Brachiopoda ;  2,  the 
Dimyaria ;  3,  the  Monomyaria.  He  founds  this  order  of  arrange- 
ment on  the  principle  that  the  organisation  of  the  Brachiopoda  is 
more  simple  than  that  of  the  other  Conchifers,  while  that  of  the 
Dimyaria  is  somewhat  less  complex  than  that  of  the  Monomyaria. 
The  two  last  divisions  are  now  more  generally  called  Lamelli- 
branchiata,  from  the  fact  that  in  nearly  every  case  the  branchiae,  or 
gills,  occur  in  the  form  of  four  riband-shaped  lamella?,  two  of  which 
are  attached  to  each  lobe  of  the  mantle. 

The  following  account  of  the  structure  of  the  Conchifera  refers 
more  especially  to  the  Lamellibranchiata  : — - 

Digestive  System. — Mouth  without  any  hard  parts,  situated  ante- 
riorly :  in  the  Dimyarians  concealed  between  the  foot  and  the  anterio- 
retractor  muscle  :  in  the  Monomyarians  under  a  sort  of  hood  made  by 
the  mantle.  Labial  palps  or  lips  flattened,  sometimes  truncated, 
sometimes  laminated  internally,  more  or  less  elongated,  extending  on 
either  side.  No  salivary  gland.  GJsophagus  varying  in  length  and 
capacity,  often  wanting  altogether  both  in  Dimyarians  and  Mono- 
myarians. Stomach  sometimes,  not  often,  lengthened  and  narrow, 
sometimes  subcircular,  generally  pear-shaped ;  interior  surface  with 
irregular  depressions,  or  biliary  crypts.  Intestine  arising  posteriorly, 
convoluted  within  the  liver  and  ovary,  and  so  brought  towards  the 
back  and  mesial  line  of  the  animal,  and  continued  posteriorly  to  the 
vent,  nearly  of  the  same  diameter  all  through.  Rectum,  which 
commences  with  the  dorsal  part  of  the  intestine,  shorter  in  the 
Monomyarians  than  in  the  Dimyarians :  in  the  former  it  is  convo- 
luted behind  the  single  central  adductor,  and  terminates  in  a  floating 
vent  between  the  edges  of  the  mantle ;  in  the  latter  the  vent  is 
situated  above  the  superior  adductor.  Liver  very  large,  supported 
by  muscular  fibres,  which  traverse  it,  pouring  the  bile  into  the 
stomach  by  the  biliary  crypts. 

Circulatory  and  Respiratory  System. — Circulation,  a  simple  circuit 
of  two  vascular  systems,  namely,  a  ventricle  and  an  arterial  system — 
a  venous  system  and  two  auricles,  the  ventricle  firmly  and  closely 
embracing  the  rectum,  so  that  it  appears  to  pass  through  it.  The 
arterial  system  not  complicated,  the  venous  system  upon  a  consider- 
able scale  of  development.  Circulating  fluid  nearly  colourless,  or 
white,  scarcely  tinged  with  bluish,  Blightly  viscid,  and  with  very 
little  crassamentum.  [Blood.]  "  Circulation  then  is  an  extremely 
simple  function  in  the  Conchiferous  Mollusks  ;  an  aortic  ventricle 
gives  the  blood  impulse  enough  to  carry  it  through  the  two  systems 
of  vessels,  to  expel  it  from  the  heart,  and  to  carry  it  back  again  to 
the  auricle.  In  other  branchiferous  animals  the  auricle  is  sometimes 
adapted  to  give  the  blood  a  new  impulse  when  it  is  about  to  pass 
through  the  branchiae;  here,  on  the  contrary,  the  auricles  do  not 
receive  the  blood  until  it  has  been  exposed  to  the  revivifying  influence 
of  the  organs  of  respiration."  (Deshayes.)  The  respiratory  function 
is  carried  on  by  means  of  branchiae  variously  disposed.  They  are  all 
however  disposed  in  a  lamelliform  manner. 

The  reproductive  system  consists  simply  of  an  ovary  enveloped  in 
the  visceral  mass.  Taking  the  common  oyster  for  example,  it  rests, 
a  whitish  mass  of  considerable  size,  upon  the  adductor,  and  may  be 
seen  through  the  mantle.  It  occupies  the  whole  upper  part  of  the 
mollusk,  and  creeps  down  along  the  sides  and  lower  parts,  being 
filled  at  the  time  of  reproduction  with  a  milky  fluid,  containing 
multitudes  of  small  globules  of  a  whitish  colour.  '  These  are  the  eggs; 
and  in  many  of  the  family  they  are  not  at  the  time  of  their  exclusion 
abandoned  at  once,  but  are  deposited  between  the  two  membranes  of 
the  branchial  laminse,  where  they  undergo  a  kind  of  incubation.  In 
some  the  shell  is  developed  in  the  ovum  before  it  quits  this  receptacle. 
This  fostering  of  the  eggs  seems  to  be  analogous  to  the  gestation  of 
the  eggs  in  the  Crustacea  and  the  pipe-fishes.  Sir  Anthony  Carlisle 
(' Hunterian  Oration,'  1826)  says,  "Oysters  are  viviparous,  and  their 
young  are  found  within  the  tracheal  passages  and  between  the  folds 
of  the  coverlet  (mantle)  during  the  months  of  June  and  July  in  this 
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climate.  In  its  first  state  the  oyster  exhibits  two  semi-orbicular  films 
of  transparent  shell,  which  are  continually  opening  and  closing  at 
regular  intervals.  The  whole  brood  are  associated  together  by  being 
involved  in  a  viscid  slime,  and  in  that  state  called  the  'spat,'  it  being 
common  among  viviparous  animals  of  this  kind  to  have  their  spawn 
posited  in  contact  with  the  lungs.  The  involving  slime  serves  as  the 
first  nutriment :  and  we  may  infer  that  the  footal  food  so  influenced 
by  the  gills  is  at  the  same  time  a  respiratory  supply  to  the  imperfectly 
formed  young."  In  the  siphoniferous  branch  of  the  family  the  longer 
the  siphons  the  larger,  as  a  general  rule,  is  the  mass  of  the  ovary  :  in 
those  forms  which  have  the  siphons  short  and  the  foot  comparatively 
large  the  ovary  is  comparatively  small.  As  far  as  anatomy  has 
hitherto  detected  this  part  of  the  organisation,  here  we  have  herma- 
phroditism in  the  true  sense  of  the  word.  The  whole  business  of 
reproduction  is  apparently  carried  on  within  the  two  valves  of  the 
shell  without  the  aid  of  a  second  individual,  as  it  is  in  a  hermaphro- 
dite flower.  But  it  will  occur  to  most  observers  that  the  Conchifera 
are  gregarious;  the  Fixed  Conchifers  (Oysters,  Spondyli,  Chamce, 
&c,  for  instance)  eminently  so ;  and  it  is  by  no  means  clear  that 
this  congregation  may  not  be  a  necessary  condition  for  the 
fecundation  of  the  ova ;  and  that  there  may  not  be  a  mutual 
diffusion  of  some  influence  analogous  to  that  of  the  milt  in  fishes. 
M.  Prevost,  who  made  his  experiments  upon  the  Uniones,  would 
make  it  appear  that  though  there  can  be  no  union,  still  no  propa- 
gation takes  place  without  an  assemblage  of  these  animals  upon  the 
same  spot. 

The  muscular  system,  as  it  regards  motion,  is  two-fold ;  valvular 
and  locomotive.  The  first  consists  in  the  adaptation  of  muscular 
fibre  to  the  movement  of  the  valves,  and  indeed  this  muscular  appa- 
ratus may  in  some  cases  be  made  ancillary  to  locomotion,  as  in 
the  Pectens,  for  example.  The  adductor  muscles  are  attached  to 
opposite  points  in  each  valve,  and  their  office  is  to  close  the  valves  by 
their  contractility,  or  suffer  them  to  expand  by  their  relaxation.  In 
the  greater  number  (Dimyaria)  there  are  two  ;  one  anterior  near  the 
oval  aperture,  the  other  posterior.  The  Monomyaria  have  appa- 
rently one  only  ;  but  Poli  has  shown  that  this  muscle  is  in  reality  an 
approximation  of  two,  and  thence  most  probably  arose  the  slight 
regard  manifested  by  Cuvier  for  the  division  of  Lamarck.  The 
second  or  true  locomotive  organ  is  called  the  foot,  and  is  formed  of 
various  layers  of  fibres,  which  by  their  counteraction  bestow  on  it 
great  power  of  motion  when  the  organ  is  well  developed.  Though  in 
some  species  merely  rudimentary  it  is  found  in  all  the  Dimyaria, 
not  so  in  the  Monomyaria,  some  of  which  are  entirely  without  it.  Its 
place  may  be  defined  by  stating  that  the  mouth  is  generally  hidden 
between  its  base  and  the  anterior  adductor.  Where  well  developed 
it  is  of  various  shapes,  cylindrical,  flattened,  &c.  In  some  it  is  a 
digging  organ,  or  kind  of  ploughshare  for  making  a  furrow  in  the 
sand  or  mud  wherein  the  animal  means  to  lie  hid ;  in  others,  as  in 
the  cockle,  &c,  it  becomes  a  leaping  organ,  and  enables  the  conchifer 
to  clear  a  boat's  gunwale  when  laid  on  the  bottom  boards.  The  foot 
is  the  instrument  which  produces  the  byssus.  [Btssus.]  The 
following  is  Deshayes's  account  of  the  structure  : — "  If  the  byssus  and 
foot  of  a  byssiferous  mollusk  be  placed  under  a  powerful  lens,  the  last 
filaments  of  the  byssus  are  first  seen  to  be  nearest  to  the  base  of  the 
foot ;  and  if  the  inferior  edge  of  the  foot  be  inspected,  a  fissure  will 
be  found  running  completely  along  it,  at  the  bottom  of  which  a 
brownish  and  semicorneous  filament  is  often  to  be  perceived  :  this  is 
neither  more  nor  less  than  a  filament  of  the  byssus  prepared  to  be 
detached  by  the  animal,  in  order  to  which  the  animal  stretches  forth 
its  foot  until  it  encounters  the  object  upon  which  the  other  fibres  of 
the  byssus  are  fixed  ;  to  this  it  applies  the  point  of  the  foot,  which 
then  secretes  a  small  quantity  of  glutinous  matter  continuous  with 
the  silky  filament  lying  along  the  bottom  of  the  furrow  of  which  we 
have  spoken.  When  the  pasty  matter  has  acquired  sufficient  con- 
sistency, and  is  firmly  fixed  to  the  stone  or  other  body  at  the  bottom, 
the  animal  retracts  its  foot,  and  in  doing  so  detaches  the  new  fibre  at 
the  base  of  the  pedicle.  The  mode  in  which  the  filaments  of  the 
byssus  are  formed  is  consequently  entirely  different  from  that  in 
which  hair  or  the  horns  of  the  higher  animals  are  evolved,  and  it  is 
easily  understood  when  the  intimate  structure  of  the  foot  of  the 
byssiferous  mollusks  is  known,  when  we  are  aware  that  this  organ 
consists  in  its  centre  of  a  pretty  considerable  fasciculus  of  parallel  and 
longitudinal  fibres.  By  a  faculty  peculiar  to  the  class  of  animals  that 
now  engages  our  attention  the  fibres  situated  at  the  bottom  of  the 
groove  of  the  foot  become  horny,  and  are  detached  in  succession  in 
the  form  of  threads  as  they  become  consolidated."  The  siphons, 
which  are  the  organs  by  which  these  animals  take  in  and  throw  out 
water,  are  retracted  by  means  of  two  lateral  fan-shaped  muscles, 
situated  posteriorly. 

Mantle  and  Cuticular  System. — Two  thin  fleshy  laminae  applied  over 
the  back  of  the  animal,  extending  over  its  sides,  and  with  its  edges 
meeting  along  the  anterior  middle  aspect  of  the  body,  covering,  or 
closely  in  contact  with,  the  whole  interior  surface  of  the  shell,  form 
the  mantle,  in  the  thickened  edge  of  which  is  the  principal  apparatus 
that  secretes  the  shell :  there  are  also  frequently  rows  of  contractile 
tentacular  cilia  fringing  it.  The  whole  of  these  parts  are  exquisitely 
sensible,  and  highly  contractile.  The  mantle  becomes  free  at  the 
origin  of  the  branchiae,  and  forms  a  cavity  round  the  lower  part  of 
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the  animal,  containing  the  visceral  mass,  the  foot,  for  the  extrusion  of 
which  there  is  an  opening,  and  the  branchiae  This  is  the  pallial  sac, 
and  is  the  area  wherein  the  currents  for  respiration  and  nutrition  are 
formed.  The  siphons,  where  they  exist,  project  from  the  mantle, 
with  which  they  are  continuous.  They  are  sometimes  very  long,  and 
sometimes  reduced  to  mere  perforations ;  sometimes  separate,  and 
sometimes  conjoined;  but  in  any  case  the  superior  siphon  is  that 
destined  for  dejections,  and  is  called  the  anal  siphon,  while  the  office 
of  the  lower  one  is  to  conduct  the  water  to  the  branchiae,  whence  it 
is  termed  the  branchial  or  oral  siphon.  The  structure  of  these 
posterior  siphons  or  tubes  is  eminently  contractile,  and  their  apertures 
are  fringed  with  a  number  of  papillae  of  great  sensibility,  capable  of 
giving  notice  of  the  contact  of  any  prejudicial  foreign  body.  The 
retractor  muscle  is  generally  more  or  less  developed  according  to  the 
greater  or  less  development  of  these  parts. 

The  nervous  system  is  very  simple.  Symmetrical  in  the  Bimyaria, 
hardly  symmetrical  in  the  Monomyaria.  They  have  no  true  brain.  In 
the  Bimyaria  there  is  a  ganglion  above  the  oesophagus  on  each  side  of  the 
mouth  towards  the  labial  palps,  connected  by  a  transverse  filament 
crossing  the  oesophagus.  From  these  ganglions  filaments  are  given 
off  to  the  mouth,  anterior  adductor,  &c. ;  and  from  their  posterior 
edges  two  nervous  branches  go  to  the  stomach,  liver,  and  heart,  ovary, 
and  branchiae.  A  branch  of  some  volume  goes  down  to  the  foot. 
The  lateral  filaments,  after  advancing  along  the  internal  surface  of  the 
posterior  adductor,  are  conjoined  into  one  or  two  ganglions  larger  than 
the  anterior  ones.  These  posterior  ganglions  give  off  the  nerves  to 
all  the  posterior  parts ;  if  the  ganglions  are  much  separated  a  nervous 
filament  connects  them.     In  the  Monomyaria  the  system  is  less 


The  senses  of  these  animals  are  very  limited  ;  and  indeed  there  is 
no  good  ground  for  attributing  to  the  generality  of  them  anything 
beyond  a  sense  of  touch  and  taste.  That  most  of  them  may  be 
conscious  of  the  presence  or  absence  of  light  is  possible.  "  Not 
having  any  especial  organs  for  seeing,  hearing,  or  smelling,"  says  Sir 
Anthony  Carlise,  speaking  of  the  common  oyster,  in  his  '  Hunterian 
Oration'  (1826),  "the  creature  is  limited  to  perceive  no  other 
impressions  but  those  of  immediate  contact ;  and  yet  every  part  of 
its  exterior  seems  to  be  sensible  to  light,  sounds,  odours,  and  liquid 
stimulants.  It  is  asserted  by  fishermen  that  oysters,  in  confined 
beds,  may  be  seen,  if  the  water  is  clear,  to  close  their  shells  whenever 
the  shadow  of  a  boat  passes  over  them." 

M.  Deshayes  goes  so  far  aa  to  say  that  no  especial  organ  of  sense 
can  be  detected  among  them,  unless  perhaps  those  of  touch  and 
taste ;  but  we  must  not  forget  what  have  been  called  the  eye-specks  in 
Pecten,  to  the  animal  of  which  Poli  gave  the  name  of  A  rgus,  from  the 
supposed  number  of  its  visual  organs.  The  pectens  are  free  swimmers, 
and,  from  their  rapid  and  desultory  motions,  we  have  heard  them 
termed  the  butterflies  of  the  ocean.  The  manner  in  which  these 
motions  are  executed,  especially  on  the  approach  of  danger,  indicates 
the  possession  of  a  sense  analogous  at  least  to  that  of  ordinary 
vision.  These  eye-specks  may  be  seen  in  the  pecten  placed  at  short 
intervals  round  the  thickened  edge  of  the  mantle,  on  the  outworks, 
as  it  were,  of  the  internal  part  of  the  animal  fabric.  "  As  locomo- 
tion so  vision"  is  a  general  aphorism,  not  without  its  particular 
exception  ;  for  there  is  good  reason  for  believing  that  Spondylus, 
which  is  a  fixture  in  its  adult  state,  is  furnished  with  these  visual 
specks. 


perfectly  developed. 

The  following  arrangement  of  the  Conchifera  proposed  by  M.  Deshayes,  is  published  in  the  '  Cyclopedia  of  Anatomy  and  Physiology ' 
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Thd  lobes  of  the  mantle,  the  thick  edges  of  which  form  tho 
principal  secreting  organ,  determine  apparently  the  form  of  the  shell. 
[Shell,  Pearl.]  In  the  Conchifera  it  is  bivalve,  or  composed  of  two 
pieces,  often  covered  with  an  epidermis,  joined  at  their  upper  edge 
(corresponding  to  the  dorsal  part  of  the  animal)  by  a  hinge. 

The  hinge  is  entirely  formed  by  the  inner  layer  of  shell,  and 
consists  of  either  a  simple  cardinal  process,  or  a  serrated  edge,  or  of 
projections,  or  teeth  as  they  are  called,  and  corresponding  cavities 
into  which  they  are  inserted.  To  this  hinge  is  superadded  a  ligament, 
which  binds  the  two  parts  together,  and  keeps  the  parts  composing 
the  hinge  in  their  places.  The  ligament  is  either  internal  or  external, 
internal  when  it  is  hidden  by  the  outside  of  the  cardinal  edge, 
external  when  it  appears  beyond  it,  and  is  highly  elastic,  being 
composed  of  a  number  of  fibres  parallel  to  each  other,  and  perpendi- 
cular to  the  valves  which  they  connect.  This  is  a  beautiful 
contrivance  for  the  necessities  of  the  animal.  When  undisturbed,  the 
elastic  ligament  keeps  the  valves  open,  and  the  animal  functions  are 
carried  on  without  any  effort ;  when  danger  is  apprehended,  or 
circumstances  require  it,  the  adductor  muscle  or  muscles  contract, 
overcome  the  resistance  of  the  hinge,  and  shut  the  valves  close  till 
they  may  be  opened  in  safety.  One  of  the  earliest  signs  of  the  loss 
of  vitality  in  the  Conchifers  is  the  more  than  ordinary  wide  gaping  of 
the  shell.  This  arises  from  the  state  of  the  adductor  muscle,  which 
being  relaxed  by  death  is  no  longer  an  antagonist  to  the  elastic 
ligament. 

The  common  oyster  will  serve  as  an  example  of  the  Monomyarians, 
and  the  cuts  will  give  a  general  idea  of  the  Dimyarians,  their  shell, 
and  its  muscular  impressions. 

CONCHODERMA.  [Cirripedia.] 

CONCHOLEPAS.  [Entomostomata.] 

CONCHOLOGY  is  that  branch  of  science  which  teaches  the 
structure  and  forms  of  the  shells  which  are  the  hard  external 
covering  of  the  animals  belonging  to  the  class  Mollusca.  Although 
these  shells  present  great  variety  of  forms,  and  are  variously  marked, 
they  are  only  a  subsidiary  part  of  the  structure  of  the  animals  to 
which  they  belong.  Hence  amongst  naturalists  the  shells  are  only 
studied  in  connection  with  the  structure  of  the  animals  which 
inhabit  them.  An  account  of  these  animals,  with  their  shells,  will 
be  found  in  the  articles  Mollusca,  Brachiopoda,  Tunicata,  Conchi- 
fera, Gasteropoda,  Pteropoda,  Cephalopoda  ;  also  under  the  heads 
of  the  more  important  of  the  families  and  genera  of  the  Mollueca. 

CONDAMINEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cinchonacew.  It  has  a  campanulate  calyx,  5-crenate  or  5-toothed 
limb,  deciduous ;  corolla  funnel-shaped,  with  a  somewhat  curved 
tube,  which  is  a  little  longer  than  the  calyx,  a  dilated  throat,  and  a 
5-parted  limb ;  stamens  inserted  above  the  middle  of  the  tube  or  near 
the  throat ;  anthers  oblong,  linear,  bifid  at  the  base,  length  of  corolla ; 
stigma  2-lobed.  Capsule  turbinate,  truncate,  opening  in  the  middle 
of  the  cells.  Seeds  numerous,  very  small,  wedge-shaped.  The 
species  are  American  shrubs,  with  2-parted  acuminate  stipules  and 
terminal  many-flowered  corymbs. 

C.  corymbosa  is  a  native  of  the  hills  and  ravines  of  the  Peruvian 
Andes.  It  has  ovate-oblong  leaves,  acuminate,  cordate,  sessile, 
plicated,  coriaceous ;  corymbs  large,  brachiate,  trichotomous  ;  corolla 
purple  externally,  with  the  throat  and  filaments  naked  ;  teeth  of  the 
calyx  broad,  short,  and  blunt.  The  bark  is  febrifugal.  The  bark- 
gatherers  of  Peru  are  said  to  use  this  plant  for  adulterating  samples  of 
Cinchona.  Its  bark  is  only  slightly  bitter,  and  may  be  easily 
recognised  by  its  being  white  inside,  rather  bitter,  and  viscid. 

C.  tinctoria  is  a  native  of  South  America,  and  is  used  occasionally 
as  a  dye. 

(Lindley,  Vegetable  Kingdom ;  Lindley,  Flora  Medica.) 

CONDOR,  or  Cuntur,  one  of  the  largest  Birds  belonging  to  the 
family  Vulturidce.  Of  the  size  and  habits  of  this  bird  many  exagge- 
rated accounts  were  at  one  time  current.  It  was  compared  to  the 
Roc  of  the  Arabian  romance-writers  ;  nay,  by  some  it  was  considered 
identical  with  that  monstrous  oriental  conception.  In  the  '  Musaeum 
Tradescantianum,'  under  title  '  Clawes,'  we  find  "  the  claw  of  the  bird 
Rock,  who,  as  authors  report,  is  able  to  trusse  an  elephant."  This 
may  have  been  the  claw  of  a  Condor,  exaggerated  by  some  of  the 
artists  who  wrought  extraordinary  zoological  forms  for  the  collectors 
of  the  day.  Near  the  passage  quoted  there  is  a  notice  of  a  toucan's 
(Aracari's)  bill,  and  other  parts  of  birds  from  Brazil  and  '  the  West 
Indias.'  In  the  old  French  '  Encyclope'die,'  after  noticing  Condamine's 
statement,  the  writer  adds  that  it  is  believed  that  these  birds  exist 
also  in  the  region  of  Sophala,  of  the  Kaffirs,  and  of  Monomotapa,  as  far 
as  the  kingdom  of  Angola,  and  that  it  is  supposed  that  they  do  not 
differ  from  those  which  the  Arabians  call  '  rouh.' 

Ray,  in  his  '  Synopsis,'  confesses  that  such  was  the  enormous  and 
almost  incredible  magnitude  attributed  to  it,  that  he  at  one  time  con- 
sidered the  Condor  the  mere  offspring  of  fiction  ;  that  he  dared  not 
insert  the  bird  in  Willughby's  'Ornithology;'  and  that  it  was  to  Sir 
Hans  Sloane,  who  possessed  a  feather  plucked  from  the  wing  of  one 
shot  on  the  coast  of  Chili,  and  presented  to  him  by  Captain  Strong, 
who  gave  him  at  the  same  time  the  measurement  of  the  bird,  that  he 
first  owed  his  belief  of  its  existence. 

Joseph  Acosta,  Garcilasso  de  la  Vega,  and  John  de  Laet,  all  speak 
of  this  vulture.    Acosta  says  that  the  birds  called  Condors  are  of 


great  magnitude,  and  of  such  strength  that  they  are  not  only  able  to 
eviscerate  and  devour  a  sheep,  but  even  an  entire  calf.  Garcilasso 
enumerates  among  the  rapacious  birds  those  called  Cuntur,  and  cor- 
ruptly by  the  Spaniards  Condor,  and  states  that  some  of  those  killed 
by  the  Spaniards  measured  15  or  16  feet  from  tip  to  tip  of  the 
extended  wings.  He  further  observes  that  nature,  in  order  to  temper 
their  ferocity  and  strength,  has  denied  them  the  crooked  talons  which 
she  has  bestowed  on  the  eagle,  and  given  them  claws  more  like  those 
of  the  Gallinaceous  Birds ;  but  that  she  has  however  endowed  them 
with  a  beak  sufficiently  strong  to  perforate  and  tear  off  a  bull's  hide, 
and  to  rip  out  its  entrails.  Two  of  them,  he  adds,  will  dare  to  attack 
a  cow  or  a  bull,  and  will  devour  it ;  "  neither  do  they  abstain  from 
the  human  race,  but  will  set  upon  and  slay  single-handed  boys  of  ten 
or  twelve  years,  and  it  is  by  a  providence  of  nature,  for  the  protection 
of  the  flocks  and  the  natives,  that  many  are  not  hatched  ;  for,  if  they 
were  numerous,  they  would  cause  great  slaughter  among  the  herds, 
and  the  greatest  damage  to  the  inhabitants."  The  account  given  by 
John  de  Laet,  who  speaks  of  the  '  vasta  moles '  of  the  bird,  is  much 
the  same  with  that  of  Garcilasso. 

In  relation  to  the  Condor's  alleged  attack  upon  children,  Condamine 
notices  a  story  of  the  Indians  setting  up  a  figure  of  a  child  made  of 
very  viscous  clay ;  on  this  the  Condors  were  said  to  pounce,  and  so 
entangle  their  claws  that  they  were  held  fast. 

Abbeville  assures  his  readers  that  it  is  twice  the  size  of  the  most 
colossal  eagle.  Desmarchais  gives  eighteen  feet  as  the  extent  of  the 
wings,  which,  he  says,  are  so  enormous  that  the  bird  can  never  enter 
the  forest ;  and  he  adds  that  it  will  attack  a  man,  and  carry  oil"  a  stag. 
Linnaeus  seems  to  have  drawn  up  his  account  of  the  habits  of  the  bird 
from  the  writers  above  noticed,  some  of  whom  he  quotes.  "  It  preys," 
says  Linnaeus,  "  on  calves,  sheep,  nay,  on  boys  of  ten  years ;  a  pair 
will  tear  up  and  devour  a  cow  ; "  and  he  adds,  that  the  rushing  of  its 
wings,  as  it  nears  the  earth,  renders  men  planet-struck,  as  it  were,  and 
almost  deafens  them — "  in  terram  devolans,  susurro  attonitos  et  surdos 
fere  reddit  homines  :"  he  makes  the  alar  extent  from  13  to  16  feet. 
These  marvellous  stories  were  left  to  work  upon  the  minds  of  men 
always  prone  to  receive  the  wild  and  the  wonderful ;  for.  till  within 
the  last  forty  or  fifty  years,  one  or  two  specimens,  and  those  not  perfect, 
were  the  only  evidences  of  the  Condor  in  the  cabinets  of  Europe. 

The  Great  Vulture  of  the  Andes  was  a  striking  instance  of  the  way 
in  which  things  imperfectly  known  are  exaggerated.  "  It  was  with 
the  Condor,"  observes  Vieillot,  "  as  it  was  with  the  Patagonians, — 
"both  shrank  before  examination."  To  the  scrutiny  of  the  Baron 
Von  Humboldt  and  of  M.  Bonpland  we  owe  the  reduction  of  the  bird 
to  its  proper  dimensions.  Nestling  in  the  most  solitary  places,  often 
upon  the  ridges  of  rocks  which  border  the  lower  limit  of  perpetual 
snow,  and  crowned  with  its  extraordinary  comb,  the  Condor  for  a 
long  time  appeared  to  the  eyes  of  Humboldt  himself  as  a  winged 
giant,  and  he  avows  that  it  was  only  the  measurement  of  the  dead  bird 
that  dissipated  this  optical  illusion.  The  grand  scenery  among  which 
it  is  found  had  a  precisely  contrary  effect  on  Lieutenant  Maw  ('Journal 
of  a  Passage  from  the  Pacific  to  the  Atlantic '),  who,  in  describing  his 
descent  into  the  deep  and  narrow  valley  of  Magdalena,  says  :  "  Whilst 
descending,  several  condors  hovered  round  us,  and  about  the  rocks  on 
which  they  build  their  nests ;  but  so  vast  was  the  scale  of  the  rocks 
and  mountains,  that  even  these  immense  birds  appeared  quite  insig- 
nificant, and  I  doubted  for  a  time  that  they  were  condors." 

Under  the  name  of  Zopilote,  a  word  derived  from  the  Mexican  word 
Tzopilotl,  which  is  said  to  signify  '  King  of  the  Vultures,'  M.  Vieillot 
places  the  Condor  in  the  same  genus  with  the  bird  usually  termed 
'  the  King  of  the  Vultures '  ( Vultur  papa  of  Linnosus  and  others),  and 
the  Californian  Vulture  ( Vultur  Calif ornianus,  Latham  and  others). 
His  Latin  name  for  this  genus  is  Gypagus.  Mr.  Bennett  adopts  this 
arrangement,  and,  as  his  description  of  the  bird  is  accurate,  and  evi- 
dently made  from  personal  observation,  we  give  it  the  preference. 
"The  condor,"  writes  Mr.  Bennett,  "forms  the  type  of  a  genus,  a 
second  species  of  which  is  the  Vultur  papa  of  Linna;us,  the  '  King  of 
the  Vultures '  of  British  writers.  They  are  both  peculiar  to  the  New 
World,  but  approach  in  their  most  essential  characters  very  closely  to 
the  vultures  of  the  Old  Continent,  differing  from  the  latter  principally 
in  the  large  fleshy  or  rather  cartilaginous  caruncle  which  surmounts 
their  beaks  ;  in  the  large  size  of  their  oval  and  longitudinal  nostrils, 
placed  almost  at  the  very  extremity  of  the  cere  ;  and  in  the  compara- 
tive length  of  their  quill-feathers,  the  third  being  the  longest 'of  the 
series.  The  most  important  of  these  differences — the  size  and  position 
of  their  nostrils — appears  to  be  well  calculated  to  add  to  the  already 
highly  powerful  sense  of  smell  possessed  by  the  typical  vultures,  and 
for  which  these  birds  have  been  almost  proverbially  celebrated  from 
the  earliest  ages.  There  is  also  a  third  species,  the  Californian  vulture, 
two  noble  specimens  of  which,  the  only  pair  in  Europe,  are  preserved 
in  the  Society's  museum,  rivalling  the  condor  in  bulk,  and  agreeing  in 
every  respect  with  the  generic  characters  of  the  group,  except  in  the 
existence  of  the  caruncle,  of  which  they  are  entirely  destitute. 

"In  size,  the  condor  is  little,  if  at  all,  superior  to  the  bearded  griffin 
(the  Liimmergeyer  of  the  Alps),  with  which  Buffon  was  disposed  con- 
jecturally  to  confound  it,  but  to  which  it  bears  at  most  but  a  distant 
relation.  The  greatest  authentic  measurement  scarcely  carries  the 
extent  of  its  wings  byond  14  feet;  and  it  appears  rarely  to  attain  so 
gigantic  a  size.    M.  Humboldt  met  with  none  that  exceeded  9  feet, 
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and  was  assured  by  many  credible  inhabitants  of  the  province  of  Quito 
that  they  had  never  shot  any  that  measured  more  than  11  feet.  The 
length  of  a  male  specimen  somewhat  less  than  9  feet  in  expanse,  was 
3  feet  3  inches  from  the  tip  of  the  beak  to  the  extremity  of  the  tail ; 
and  its  height,  when  perching,  with  the  neck  partly  withdrawn,  2  feet 
8  inches.  Its  beak  was  2|  inches  in  length,  and  an  inch  and  a  quarter 
in  depth  when  closed. 

"  The  beak  of  the  condor  is  straight  at  the  base,  but  the  upper 
mandible  becomes  arched  towards  the  point,  and  terminates  in  a 
strong  and  well-curved  hook.  The  basal  half  is  of  an  ash  brown,  and 
the  remaining  portion  towards  the  point  is  nearly  white.  The  head 
and  neck  are  bare  of  feathers,  and  covered  with  a  hard,  wrinkled, 
dusky  reddish  skin,  on  which  are  scattered  some  short  brown  or 
blackish  hairs.  On  the  top  of  the  head,  which  is  much  flattened 
above  and  extending  some  distance  along  the  beak,  is  attached  an 
oblong  firm  caruncle  or  comb,  covered  by  a  continuation  of  the  skin 
which  invests  the  head.  This  organ  is  peculiar  to  the  male.  It  is 
connected  to  the  beak  only  in  its  anterior  part,  and  is  separated  from 
it  at  the  base  in  such  a  manner  as  to  allow  of  a  free  passage  of  the 
air  to  the  large  oval  nostrils  which  are  situated  beneath  it  at  that 
part.  Behind  the  eyes,  which  are  somewhat  elongated  and  not  sunk 
beneath  the  general  surface  of  the  head,  the  skin  of  the  neck  is,  as  it 
were,  gathered  into  a  series  of  descending  folds,  extending  obliquely 
from  the  back  of  the  head  over  the  temples  to  the  under  side  of  the 
neck,  and  there  connected  anteriorly  with  a  lax  membrane  or  wattle, 
capable  of  being  dilated  at  pleasure,  like  that  of  the  common  turkey. 
The  neck  is  marked  by  numerous  deep  parallel  folds,  produced  by 
the  habit  of  retracting  the  head,  in  which  the  bird  indulges  when  at 
rest.    In  this  position  scarcely  any  part  of  the  neck  is  visible. 

"  Round  the  lower  part  of  the  neck  both  sexes,  the  female  as  well 
as  the  male,  are  furnished  with  a  broad  white  ruff  of  downy  feathers, 
which  forms  the  line  of  separation  between  the  naked  skin  above  and 
the  true  feathers  covering  the  body  below  it.  All  the  other  feathers, 
with  the  exception  of  the  wing-coverts  and  the  secondary  quill-feathers, 
are  of  a  bright  black,  generally  mingled  with  a  grayish  tinge  of  greater 
or  less  intensity.  In  the  female  the  wing-coverts  are  blackish  gray ; 
but  the  males  have  their  points,  and  frequently  as  much  as  half  their 
length,  white.  The  wings  of  the  latter  are  consequently  distinguished 
from  those  of  the  female  by  their  large  white  patches.  The  secondary 
quill-feathers  of  both  sexes  are  white  on  the  outer  side.  The  tail  is 
short  and  wedge-shaped.  The  legs  are  excessively  thick  and  powerful, 
and  are  coloured  of  a  bluish-gray,  intermingled  with  whitish  streaks. 
Their  elongated  toes  are  united  at  the  base  by  a  loose  but  very  appa- 
rent membrane,  and  are  terminated  by  long  black  talons  of  considerable 
thickness,  but  very  little  curved.  The  hinder  toe  is  much  shorter 
than  the  rest,  and  its  talon,  although  more  distinctly  curved,  is  equally 
wanting  in  strength ;  a  deficiency  which  renders  the  foot  much  less 
powerful  as  an  organ  of  prehension  than  that  of  any  other  of  the  large 
birds  of  the  raptorial  order." 

This  bird  is  found  in  the  Andes,  and  the  greater  part  of  the  vast 
mountain  chain  which  runs  up  South  America  to  7°  N.  lat.,  but  most 
common  in  Peru  and  Chili. 

The  Condor  is  found  most  frequently  at  an  elevation  of  from  10,000 
to  15,000  feet  above  the  level  of  the  sea,  and  there  they  are  to  be  seen 
in  groups  of  three  or  four,  but  never  in  large  companies,  like  the  true 
vultures.  Many  of  the  clusters  of  rocks  and  of  the  elevated  plateaux 
are  named  after  them  Cuntur  Kahua,  Cuntur  Palti,  and  Cuntur  Hua- 
cana,  for  example — names  which,  in  the  language  of  the  Incas,  are  said 
to  signify  the  Condor's  Look-out,  the  Condor's  Roost,  and  the  Condor's 
Nest.  In  this  rarefied  atmosphere  the  bird  breathes  freely,  and 
resorts  to  the  plains  only  when  impelled  by  hunger.  Then  two  of 
them  will  attack  the  vicuna,  the  guanaco,  the  heifer,  and  even  the 
puma,  the  lion  of  South  America,  persecuting  the  tormented  quad- 
ruped till  overpowered  it  falls  beneath  the  wounds  inflicted  by  their 
claws  and  beaks,  groaning  and  protruding  its  tongue.  Upon  this  and 
the  eyes,  their  favourite  morsels,  the  Condors  instantly  seize,  and  the 
bloody  banquet  is  continued  till  they  are  quite  gorged.  Humboldt 
saw  them  after  such  repasts  sitting  sullen  and  sombre  on  the  rocks  ; 
and  when  thus  overloaded,  they  will  suffer  themselves  to  be  driven 
before  the  hunter  rather  than  take  wing.  But  he  has  also  seen  them, 
when  on  the  look-out  for  prey,  and  especially  on  serene  days,  soaring 
at  a  prodigious  height,  as  if  for  the  purpose  of  commanding  the  most 
extensive  view.  "  C'est  l'oiseau,"  says  Cuvier,  speaking  of  the  Condor, 
"  qui  s'  £lfeve  le  plus  haut."  With  regard  to  the  stories  of  their  carry- 
ing off  children,  Humboldt  never  heard  of  an  instance,  although  the 
infants  of  the  Indians  who  gather  snow  for  sale  are  frequently  left 
sleeping  in  the  open  air  in  the  midst  of  the  haunts  of  these  birds. 
He  often  approached  within  a  few  feet  of  three  or  four  of  them  as 
they  sat  on  the  rocks,  but  they  never  manifested  any  disposition  to 
attack  him  :  and  the  Indians  of  Quito  assured  him  that  men  have 
nothing  to  fear  from  Condors :  he  admits  indeed  that  two  of  these 
vultures  would  be  dangerous  antagonists  for  a  single  man  to  cope 
with;  and  Sir  Francis  Head  describes  a  severe  struggle- between  one  of 
them  and  a  Cornish  miner,  with  his  usual  graphic  power.  When 
the  bird  descends  into  the  plains,  it  rarely  perches  on  trees,  preferring 
the  ground,  for  standing  and  walking  on  which  its  toes  and  straight 
claws  are  better  adapted. 

Humboldt  was  assured  that  the  eggs,  which  are  white,  and  three  or 
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four  inches  in  length,  are  deposited  on  the  bare  rock  without  any 
border  of  straw  or  other  defence.  The  young  ones  are  said  to  remain 
with  the  female  during  one  year.  The  nestlings  have  no  feathers ; 
their  bodies  for  some  months  are  covered  with  a  very  fine  curling 
whitish  down  or  hair,  something  like  that  of  young  owls  ;  and  they 
are  so  puffed  out  by  this  envelope,  that  they  look  almost  larger  than 
adults.  At  the  age  of  two  years  the  Condor  is  not  yet  black,  but  of 
a  yellowish-brown ;  up  to  this  time  the  female  has  no  appearance  of 
the  white  ruff  (r/olilla  of  the  Spaniards),  and  it  is  owing  to  want  of 
observation  on  this  change  of  plumage  that  many  naturalists  and 
travellers — nay,  the  inhabitants  of  Peru  themselves — talk  of  two 
species  of  Condor,  the  black  and  the  brown  (Condor  negro  y  Condoi 
pardo).  Thus  Lieutenant  Maw,  in  the  sequel  to  the  passage  above 
quoted,  says,  "  There  were  two  kinds  of  Condors ;  one  dark-brown, 
the  other  white  on  the  back,  with  half  the  upper  side  of  the  wings 
next  the  back,  and  a  white  ring  round  the  neck." 

At  Peru,  Quito,  and  in  the  province  of  Popayne,  Condors  are  taken 
alive  with  the  lasso.  To  this  end  a  cow  or  a  horse  is  killed.  Down 
come  the  Condors,  and  are  permitted  to  gorge  themselves.  Then  the 
Indians,  with  their  lassoes,  appear  on  the  scene,  and  soon  capture 
them.  When  one  of  the  birds  finds  itself  hampered,  it  makes 
incredible  efforts  to  raise  itself  in  the  air,  and  succeeds,  after  vomiting 
freely.  The  Spaniards  cail  this  sport  '  correr  Buitres,'  and  it  is,  next 
to  the  bull-feasts,  the  great  amusement  of  the  country  people.  In 
other  countries  it  is  said  that  poisonous  herbs  are  placed  in  the  belly 
of  the  quadruped  that  serves  as  a  bait,  and  then  the  Condors  appear 
as  if  intoxicated  after  their  meal. 

The  tenacity  of  life  exhibited  by  the  Condor  almost  rivals  the 
endurance  of  the  Grisly  Bear.  [Beak.]  Humboldt  relates  that  at 
Riobamba  he  saw  some  Indians  first  strangle  one  with  a  lasso  and 
hang  it  on  a  tree,  pulling  it  forcibly  by  the  feet  for  some  minutes. 
The  lasso  was  hardly  removed  when  the  Condor  arose,  and  walked 
about  as  if  nothing  extraordinary  had  happened.  At  less  than  four 
paces,  three  balls  were  then  discharged  from  a  pistol  at  it,  all  of  which 
entered  its  body,  wounding  it  in  the  neck,  chest,  and  abdomen  :  the 
bird  still  kept  its  legs.  Another  ball  broke  its  thigh,  and  brought  it 
to  the  ground ;  but  the  wretched  creature  did  not  die  till  after  an 
interval  of  half  an  hour.  Ulloa  asserts  that  in  the  colder  parts  of 
Peru  the  skin  of  the  Condor  is  so  closely  covered  with  feathers,  that 
eight  or  ten  balls  may  be  heard  to  strike  it  without  penetrating  its 
body. 

This  celebrated  vulture,  Vultur  Gryphus  of  Linnreus,  Gypagus 
Gryffas  of  Vieillot,  Sarcoramphus  Gryphus  of  Dumdril,  is  said  to 
possess  a  most  exquisite  sense  of  smelling.  It  may  be  doubted  how- 
ever whether,  as  in  other  vultures,  the  eye  is  not  at  least  as  great  an 
assistant  to  the  bird  in  discovering  its  prey  as  the  nostrils  are.  [Birds.] 
Lieutenant  Maw  saw  the  Condor's  quill  used  as  a  pen  in  the  Cordillera 
(Toulea). 


The  Condor  (Sarcoramphus  Gryphus,  male). 


The  Zoological  Society  of  London  have  now  made  this  bird,  of 
which  such  romantic  tales  were  told  and  credited,  familiar  to  the 
whole  population  of  the  metropolis.  It  is  a  striking  contrast  to  rise 
from  the  perusal  of  one  of  these  marvellous  stories,  and  look  at  the 
living  bird  in  the  Regent's  Park. 
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CONDURRITE,  a  Mineral  found  in  Cornwall.  It  is  an  arsenate  of 
copper  of  a  brownish-black  or  blue  colour.  It  gives  out,  like  the  other 
arsenates,  an  alliaceous  odour  when  heated  on  charcoal  before  the 
blow-pipe. 

'  CONDYLU'RA,  Illiger,  a  genus  of  Insectivorous  Mammalia, 
founded  on  the  Sorex  cristalus  of  Linnseus.  Cuvier  observes  that 
Desmarest  was  the  first  who  made  the  peculiar  dentition  of  the  genus 
known. 

It  has  the  following  characters :— Body  thick,  furry  ;  muzzle  much 
elongated,  bordered  with  membranous  crests,  disposed  star-like  round 
the  opening  of  the  nostrils ;  no  external  auricles ;  eye3  extremely 
small ;  anterior  feet  short,  large,  with  five  toes,  furnished  with  robust 
claws  proper  for  digging  ;  posterior  feet  slender,  with  five  toes  :  length 
of  tail  moderate. 

Incisors,  — ;  canines,  ;  molars,  _ — -  =  40. 


Teeth  of  Condylwa  criiiata  (F.  Cuvier). 
Lesson  observes  that  the  generic  name  rests  on  an  error  made  by 
La  Faille,  who  had  represented  the  radiated  mole  with  knotty  swellings 
on  the  tail ;  but  it  is  generally  received  by  zoologists.    The  genus  is 
allied  to  the  Moles  and  to  Scalopt. 

The  species  are  entirely  confined  to  North  America,  as  far  as  is 
known  at  present.  Speaking  of  some  specimens  of  Condylura  longi- 
caudata  in  the  Museum  of  the  Zoological  Society,  obtained  from  Moose 
Factory,  Hudson's  Bay,  Sir  John  Richardson  says,  "  They  were  not 
accompanied  by  any  account  of  their  habits,  or  notice  of  the  exact 
locality  where  they  were  killed ;  but,  as  the  most  southern  fur  posts 
depending  upon  Moose  Factory  are  situated  upon  the  borders  of  Lake 
Superior,  it  is  probable  that  they  came  from  that  quarter.  Pennant's 
specimen  was  received  from  New  York." 

C.  macroura  (Harlan),  the  Thick-Tailed  Star-Nose.  The  follow- 
ing is  Sir  John  Richardson's  description  of  a  specimen  presented  to 
him  by  the  unfortunate  Mr.  David  Douglas,  and  which  tho  latter  had 
procured  on  the  banks  of  the  Columbia  River. 

"  The  head  is  remarkably  large  ;  the  body  is  thick  and  short,  and 
becomes  narrower  towards  the  tail,  and  the  hind  legs  are  consequently 
nearer  to  each  other  than  the  fore  ones.    The  nose  is  rather  thick, 
and  projects  beyond  the  mouth ;  it  is  naked  towards  its  end,  is 
marked  with  a  furrow  above,  and  terminates  in  a  flat  surface,  which 
is  surrounded  by  17  cartilaginous  processes,  with  two  more  anterior 
ones  situated  above  the  nostrils,  and  a  pair  of  forked  ones  immediately 
below  the  nostrils.    The  surfaces  of  these  processes  are  minutely 
granulated.    Some  white  whiskers  spring  from  the  side  of  the  nose, 
and  reach  about  half  the  length  of  the  head.    There  are  others  not  so 
long  on  the  upper  and  under  lips.    The  fur  on  the  body  is  very  soft 
and  fine,  and  has  considerable  lustre.    It  is  longer  than  the  fur  of  the 
other  two  known  species.    Its  colour  on  the  dorsal  aspect  is  dark 
umber-brown,  approaching  to  blackish-brown.     On  the  belly  it  is 
pale  liver-brown.     When  the  fur  is  blown  aside,  it  exhibits  a  shining 
blackish-gray  colour  towards  its  roots.    It  is  longer  on  the  hind-head 
and  neck  than  on  the  belly.     The  tail  is  narrow  at  its  origin,  but  it 
suddenly  swells  to  an  inch  and  a  half  in  circumference  ;  it  then  tapers 
gradually  until  it  ends  in  a  fine  point,  formed  by  a  pencil  of  hairs, 
about  half  an  inch  long.    It  is  round,  or  very  slightly  compressed, 
and  is  covered  with  scales  about  as  large  as  those  on  the  feet,  and 
with  short,  tapering,  acute  hairs,  which  do  not  conceal  the  scales. 
The  hairs  covering  the  upper  surface  of  the  tail  are  nearly  black ; 
those  beneath  are  of  a  browner  hue.    The  extremities  are  shaped 
almost  precisely  like  those  of  the  C.  longicaudata.    Only  the  palms 
and  toes  of  the  fore  feet  project  beyond  the  body.    The  palms  are 
nearly  circular,  and  are  protected  by  a  granulated  skin  like  shagreen. 
The  sides  of  the  feet  are  furnished  with  long  white  hairs,  which  curve 
in  over  the  palms.     The  five  toes  are  very  short,  equal  to  each  other 
in  length,  and,  together  with  the  back  of  the  hands,  are  covered  with 
hexagonal  scales.    The  fore  claws  are  white,  nearly  straight,  broadly 
linear,  and  acute,  convex  above  and  flat  beneath.    The  palms  turn 
obliquely  outwards,  which  causes  the  fourth  claw  to  project  out  the 
farthest ;  but  the  third  one  measures  as  much,  the  second  is  shorter, 
and  the  first  and  fifth  are  equal  to  each  other,  and  a  little  shorter 
than  the  rest.     The  hind  feet  are  also  turned  obliquely  outwards, 
and  are  scaly,  with  a  few  interspersed  hairs  above,  and  granulated 
underneath.  The  sides  are  narrow,  and  present  a  conspicuous  callous 
tubercle,  posterior  to  the  origin  of  the  inner  toe.    The  hind  legs  are 
very  short,  and  are  clothed  with  soft  brown  hair,  a  tuft  of  which 
curves  over  the  heel.    There  are  no  hairs  on  the  sides  of  the  hind 
feet,  like  those  which  form  a  margin  to  the  fore  ones.    The  hind 
toes  are  longer  than  the  fore  ones,  and  are  armed  with  more  slender 


claws,  which  are  white,  awl-shaped,  curved,  and  acute.  They  hnve  a 
narrow  groove  towards  their  points  underneath.  Length  of  the  head 
and  body  4  inches  3  lines ;  of  the  head,  1  inch  6  lines ;  of  the  tail, 

2  inches  6  lines,  including  the  pencil  of  hairs  at  its  extremity, 

3  inches  3  lines ;  naked  part  of  the  nose,  exclusive  of  the  awl-shaped 
processes,  24  lines,"  &c.    ('  Fauna  Boreali- Americana.') 


Thick-Tniled  Star-Nose  (Conclyhira  macroura). 

Dr.  Godman  observes,  that  though  the  external  ear  in  C.  cristata 
is  destitute  of  auricle,  it  is  very  extensive,  and  is  situated  at  a  short 
distance  from  the  shoulder,  in  the  broad  triangular  fold  of  integu- 
ment connecting  the  fore-arm  and  head. 

Two  or  three  other  species  are  known. 

CONESSI  BARK  is  the  produce  of  a  plant  belonging  to  tho 
natural  order  Apocynacea,  a  native  of  the  western  coast  of  Hindustan. 
It  is  the  Wrightia  antidysenterica,  and  is  a  valuable  astringent. 

CONFERVACEJE,  a  name  sometimes  considered  synonymous 
with  Algce.  It  is  limited  in  systematic  botany  to  a  section  of  Alga>, 
consisting  of  simple  tubular  jointed  species  inhabiting  fresh  water. 
[AlgjE.] 

CONFER VITES,  species  of  Fossil  Plants,  probably  of  the  Con- 
fervaceous  Family,  occurring  in  the  chalk  of  Bornholm  and  the  south 
of  England,  in  the  Greensand  of  Maidstone,  and  Chalk-Marl  of 
Hamsey.  (Mantel!) 

CONGER-EEL.  [Mur;enid;e.] 

CONGLOMERATE.  This  term  is  most  usually  applied  by  geolo- 
gists to  designate  rocks  more  or  less  distinctly  inclosing  displaced 
fragments  of  mineral  masses  which  had  been  consolidated  at  some 
previous  epoch,  and  subsequently  broken  up,  removed  from  their 
original  site,  and  placed  in  circumstances  such  as  to  permit  of  their 
being  re-aggregated,  and  more  or  less  cemented  together  by  interven- 
ing smaller  particles.  Thus  the  old  red  conglomerate  on  the  borders 
of  the  Grampians  is  full  of  fragments  of  the  still  more  ancient 
schistose  and  gneissic  strata,  worn  by  attrition  in  water,  and  reunited 
into  a  solid  rock  by  interposed  red  sands.  In  some  volcanic  regions 
the  materials  thrown  out  by  eruptions  are  re-aggregated  into  conglo- 
merate, by  the  operation  of  water. 

The  coarser  conglomerates  are  sometimes  called  Pudding-Stone. 
Conglomerates  differ  in  their  nature,  and  vary  in  the  size  of  their 
component  parts  according  to  the  process  by  which  they  have  been 
brought  into  the  form  of  conglomerate.  Along  the  base  of  the 
Maritime  Alps  the  rivers,  with  few  exceptions,  are  now  forming  con- 
glomerate and  sand.  (Lyell's  '  Geology.')  Near  Nice  the  mud, 
pebbles,  and  portions  of  rock  brought  down  by  the  torrents  form 
beds  of  shingle ;  but  the  greater  part  are  swept  into  the  deep  sea, 
where  they  form  strata  of  inclined  conglomerate,  about  1000  feet  in 
thickness  and  7  or  8  miles  in  length.  Volcanic  eruptions  also  tend 
to  the  formation  of  conglomerate  by  uniting  masses  of  rock  together. 
Conglomerates,  as  already  observed,  to  whatever  causes  owing,  are 
characterised  by  being  manifestly  a  congeries  of  fragments  of  rock, 
of  various  sizes,  which  have  undergone  the  process  of  attrition,  and 
consequently  have  been  formed  by  fragments  of  various  rocks  that 
have  been  carried  considerable  distances.  [Breccia.]  Many  of  these 
conglomerates  are  sometimes  so  well  compacted  as  to  form  a  hard 
rock,  capable  of  receiving  a  considerable  degree  of  _  polish,  as  we 
observe  in  two  colossal  fragments  of  heads  in  the  British  Museum, 
the  faces  of  which  are  tolerably  smoothed  by  Egyptian  art,  while 
the  broken  parts  exhibit  a  conglomerate  consisting  of  irregular-sized 
rounded  grains,  and  masses  of  quartz  and  other  rocks.  According  as 
they  consist  of  granite,  quartz,  limestone,  &c,  they  are  called 
granitic,  quartzose,  calcareous.  In  building,  the  conglomerates  are 
generally  only  employed  for  the  coarser  kinds  of  work,  as  foi  founda- 
tions and  the  abutments  of  bridges. 

CONID^E,  a  family  of  Gasteropodous  Mollutca,  including  the 
genera  Cvnus  [Conus]  and  Pkurotoma  [Siphonostomata].    They  are 
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characterised  by  the  shell  being  inversely  conical ;  the  aperture  long 
and  narrow ;  the  outer  lip  notched  at  or  near  the  suture  ;  operculum 
minute  and  lamellar.  The  animal  has  an  oblong  foot  truncated  in 
front,  with  a  conspicuous  pore  in  the  middle.  The  head  is  produced, 
and  the  tentacles  are  far  apart.  The  eyes  are  attached  to  the  tentacles. 
The  gills  are  two.  The  lingual  teeth  are  in  pairs,  elongate,  subulate, 
or  hastate. 

Lamarck  records  nine  fossil  species  of  Conidce.  Deshayes  in  his 
'Tables'  makes  the  number  forty-nine  (tertiary),  one  of  which,  C.  Medi- 
terraneus,  he  gives  as  both  living  and  fossil  (tertiary).  Mr.  G.  B. 
Sowerby  ('Genera')  says: — "Fossil  cones  are  not  unfrequent;  but 
we  believe  that  they  occur  only  in  the  newer  strata,  or  those  above 
the  chalk,  such  as  the  London  Clay  and  Crag  in  England,  the  Calcaire 
Grossier  in  France,  and  the  contemporaneous  beds  in  other  countries. 
There  are  a  few  seen  in  collections,  filled  with  a  coarse  dark-green 
arenaceous  substance  ;  tttese  belong  to  the  Terrains  Calcareo-Trap- 
pdens  of  Brongniart.  Doubtful  casts  are  met  with  in  the  inferior  Oolite, 
according  to  Conybeare  and  Phillips."  The  same  author  gives  a 
figure  of  C.  dormitor,  a  fossil  from  Barton,  approaching  very  near  to 
a  Plcurotoma.  Many  species  are  found  in  the  blue  marls  of  the  south 
of  France  (M.  Marcel  de  Serres).  M.  de  Basterot  gives  many  from 
Bordeaux  and  Dax,  &c. ;  one  of  them,  C.  dcpcrditus  of  Lamarck,  as 
analogous  to  the  existing  species  at  Owhyhee.  Among  the  fossil 
species  from  the  western  borders  of  the  Red  Sea,  collected  by  Mr. 
Jamea  Burton,  named  by  Dr.  J.  E.  Gray  and  Mr.  Frembley,  and  com- 
municated to  Sir  Charles  Lyell  by  Mr.  Greenough,  are  twelve  species 
all  living;  but  neither  0.  Mcditerrancus  nor  C.  depcrditus  appears  in 
the  list. 

Tennant  in  his  List  of  British  Fossils  records  three  species  of  Plcuro- 
toma in  the  Crag  and  nineteen  in  the  London  Clay,  and  nine  species  of 
Conns  in  the  latter  formation. 

CONI'FERiE,  a  natural  order  of  Gymnospermous  Exogens  (called 
by  Dr.  Lindley  Pinacece),  consisting  of  resinous,  mostly  evergreen, 
hard-leaved  trees  or  shrubs,  inhabiting  all  those  parts  of  the  world  in 
which  arborescent  plants  can  exist.  Under  this  name  are  collected 
the  various  races  of  fir-trees,  pines,  cedars,  junipers,  cypresses,  and 
the  like,  which,  however  dissimilar  they  may  at  first  sight  appear, 
correspond  not  only  in  their  universally  terebintaceous  sap,  but  in 
the  following  points  of  organisation  : — They  all  branch  from  numerous 
buds,  proceeding  from  the  side  of  a  main  stem.  Their  wood  consists 
of  tubes  of  nearly  equal  diameter,  among  which  there  are  here  and 
there  fistular  cavities  which  receive  the  resin  that  exudes  from  the 
wood.  The  sides  of  the  woody  tubes  are  marked  by  circular  discs, 
which  when  highly  magnified  appear  as  if  consisting  of  a  smaller 
internal  and  a  large  external  circle  :  the  nature  and  use  of  these  discs 
are  unknown.  The  following  cut  represents  highly-magnified  sections 
of  a  piece  of  deal.  A  shows  the  nearly  equal  size  of  the  woody  tubes 
when  viewed  transversely  ;  B  is  a  perpendicular  section  with  the  discs 
seen  on  the  sides  of  the  tubes. 


A  b 


The  leaves  are  articulated  with  the  stem,  and  very  often  are  linear, 
veinless,  and  sharp-pointed  ;  but  in  some  cases,  as  Salisburia  adianti- 
folia,  fig.  1,  and  Podocarpus  aspleniifolia,  fig.  2,  the  leaves  become 
broad,  and  then  they  are  filled  with  veins,  which  are  all  of  the  same 
size,  and  branch  by  repeatedly  forking ;  a  mode  of  veining  known 
only  in  these  plants  and  in  ferns.  The  flowers  are  collected  in  little 
scaly  cones ;  males  in  one  cone  and  females  in  another.  The  females 
have  no  pericarpial  covering,  but  consist  of  naked  ovules,  to  which 
fertilisation  is  communicated  directly  from  the  pollen,  without  the 
interposition  of  a  style  or  stigma.  When  the  fruit  is  ripe  it  consists 
of  a  certain  number  of  scales  collected  into  a  cone,  and  inclosing  the 


naked  seeds  in  their  axils.  Sometimes  such  scales  are  thin  as  in  the 
larch,  or  hard  and  long  as  in  the  pine,  or  even  succulent  as  in  the 
juniper,  whose  berries,  as  they  are  named,  are  small  cones  with  suc- 
culent consolidated  scales. 


Fig.  1.  Fig.  2. 


Salisburia  a&iantifolia.  Podocarpus  aspleniifolia. 

Lindley  places  this  order  between  the  Cycadacece  and  Taxacece. 
There  are  20  genera  and  above  100  species,  which  include  trees  and 
shrubs  of  universal  importance  to  mankind.  Gigantic  in  size,  rapid 
in  growth,  noble  in  aspect,  robust  in  constitution,  these  trees  form  a 
considerable  proportion  of  woods  and  plantations  in  cultivated 
countries,  and  of  forests  where  nature  remains  in  temperate  countries 
in  a  savage  state.  They  are  natives  of  various  parts  of  the  world, 
from  the  perpetual  snows  of  arctic  America  to  the  hottest  regions  of 
the  Indian  Archipelago.  The  principal  part  of  the  order  is  found  in 
temperate  climates.  In  Europe,  Siberia,  China,  and  the  temperate 
parts  of  North  America,  the  species  are  exceedingly  abundant.  The 
timber  of  these  trees  is  exceedingly  valuable  in  commerce,  and  is 
known  under  the  names  of  Deal,  Fir,  Pine,  and  Cedar.  Their  resinous 
secretions  are  also  well  known  by  the  names  of  Oil  of  Turpentine, 
Burgundy  Pitch,  Canadian  Balsam,  &c.  The  common  Larch  yields 
Venetian  Turpentine ;  Liquid  Storax  is  procured  from  a  species  of 
Pine ;  the  branches  of  the  Hemlock  Spruce  are  used  in  making  spruce 
beer ;  and  the  Savin,  which  is  well  known  in  medicine,  is  a  species 
of  Juniper. 

CONIROSTRES,  a  family  of  Birds,  the  third  amongst  Cuvier's 
Passeres.  It  comprises  those  genera  which  have  a  strong  bill,  more  or 
less  conical,  and  without  notches.  Cuvier  says  that  they  live  exclu- 
sively upon  seeds,  in  proportion  as  their  bill  is  more  or  less  thick. 
The  Conirostres  form  one  of  the  five  tribes  of  the  order  Insessores  of 
Mr.  Vigors.  [Birds.] 

CONIUM,  a  genus  of  Plants  belonging  to  the  natural  order  Apiacem, 
or  Umbelliferce.  It  has  an  obsolete  calyx ;  petals  obcordate,  some- 
what emarginate,  with  a  very  short  inflexed  lobe.  Fruit  compressed 
at  the  side  ;  ovate.  Half-fruits  with  five  prominent  equal  undulated 
ridges,  of  which  the  lateral  are  on  the  border.  Channels  with  many 
striae,  but  no  vittae.  Biennials.  Root  fusiform ;  stem  taper-branched ; 
leaves  decompound ;  both  involucres  3-5-leaved,  the  partial  one-halved. 
Flowers  white,  all  fertile. 

C.  maculatum,  Hemlock,  is  found  in  waste  places  throughout 
Europe,  the  east  of  Asia,  and  the  cultivated  parts  of  America.  It 
possesses  highly  narcotic  and  dangerous  qualities,  but  is  used  medi- 
cinally as  a  remedy  in  nervous  affections.  It  has  a  white  fusiform 
biennial  root ;  an  erect  branched  bright-green  spotted  stem,  from 
five  to  ten  feet  high,  on  which  are  planted  so  many  smooth  finely  cut 
large  fern-like  leaves.  When  very  healthy,  and  growing  in  a  spot 
where  it  is  neither  injured  by  storms  nor  disfigured  by  dust,  the 
Hemlock  is  one  of  the  most  noble  of  our  wild  plants.  Its  little 
greenish  white  flowers,  arranged  in  umbels  after  the  manner  of  its 
order,  have  a  minute  involucre  of  several  leaves  at  the  base ;  and  the 
partial  umbels  have  also  three  or  four  short  oval  leaflets  on  one  side. 
The  fruit  is  globular,  each  half  having  five  projecting  angles,  which 
are  slightly  crenelled,  without  either  vittae  or  appendages  or  projec- 
tions between  them.  It  grows  in  wild  places,  sometimes  by  the 
sides  of  ditches  in  meadows,  but  more  frequently  in  light  upland 
pastures,  flowering  in  June  and  July.  It  is  almost  the  only  wild 
umbelliferous  plant  whose  fruit  is  destitute  of  vittae,  and  consequently 
not  aromatic. 

It  is  necessary  to  pay  the  greatest  attention  to  the  botanical  cha- 
racters of  Conium  maculatum,  in  order  that  the  genuine  plant  may  be 
collected.  Sometimes  plants  resembling  it  are  collected,  which  are 
almost  or  entirely  inert  when  employed  as  a  medicine ;  or  plants 
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possessed  of  greater  potency  are  used  in  its  stead,  from  which  fatal 
results  have  followed.  It  is  a  "  well-known  circumstance  that  the 
greatest  discrepancy  prevails  among  medical  men  as  to  the  activity 
of  hemlock,  not  merely  as  a  remedy  but  also  as  a  poison."  This  dis- 
crepancy admits  of  satisfactory  explanation  on  several  grounds.  The 
activity  of  the  plant — even  supposing  the  proper  one  to  be  collected — • 
depends  greatly  upon  its  place  of  growth,  the  kind  of  season,  the 
time  when  collected,  and  the  means  employed  to  dry  it  or  form  it 
into  an  extract ;  on  the  temperature  and  dryness  of  the  place  where 
it  is  preserved,  and  on  the  length  of  time  it  has  been  kept.    In  the 


Fruit  of  Conium  maculatum. 
1,  a  partial  umbel,  loaded  -with  fruit,  natural  size ;  2,  the  back  view  of  a 
fruit,  much  magnified-;  3,  a  transverse  section  of  the  eame,  showing  the 
ridges,  the  absence  of  vittae,  and  the  involute  albumen. 

south  of  Europe  it  is  much  more  energetic  than  in  the  north,  owing 
to  the  greater  intensity  of  light ;  even  in  the  southern  provinces  of 
France  it  is  more  powerful  than  in  the  northern.  The  wild  plant, 
growing  in  well-exposed  situations,  is  always  to  be  preferred  to  a 
cultivated  one ;  the  kind  of  season  markedly  influences  its  power, 
which  is  greatest  in  a  dry  sunny  season,  and  least  in  a  wet  gloomy 
one.  The  leaves  during  the  first  year  of  growth  possess  little  potency ; 
nor  do  they  possess  much  during  the  early  period  of  the  second,  till 
the  flower-stem  is  developed,  and  the  flowers  are  about  to  expand. 
If  this  period,  which  is  the  fittest  time  for  collecting  the  leaves,  is 
allowed  to  pass,  it  is  better  to  wait  two  months  longer,  and  collect 
the  fruits  instead,  as  they  become  the  recipient  of  the  active  principle. 
The  leaves  should  be  dried  quickly,  but  not  by  the  application  of  a 
high  temperature  ;  they  should  never  be  powdered  till  the  time  when 
it  is  intended  to  use  them,  but  preserved  meanwhile  in  a  cool  dry 
place.  If  an  extract  be  formed  which  requires  much  care  in  the 
preparation,  it  can  rarely  be  kept  beyond  twelve  months.  A  fresh 
supply  of  leaves,  fruits,  or  extract,  should  consequently  be  procured 
every  year,  and  the  former  thrown  away,  as  the  action  of  time  or  heat 
volatilises  the  active  principle  (Conia),  and  renders  the  residue  nearly 
inert.  When  these  precautions  are  attended  to,  Hemlock  is  a  medi- 
cine of  great  power  and  unquestionable  value. 

The  fresh  leaves  are  dark  green,  shining  :  odour  strong,  stupifying, 
unpleasant,  resembling  that  of  mice,  or  the  urinous  odour  of  fresh 
Spanish  Flies ;  when  dried  the  colour  is  lighter,  a  grayish  green  ;  the 
taste  is  disagreeably  saline,  nauseously  bitter,  and  at  last  somewhat 
acrid.    The  expressed  juice  is  green. 

According  to  Linnaeus,  sheep  eat  the  leaves,  but  horses,  cows,  and 
goats  refuse  it.  Ray  informs  us  that  the  thrush  will  feed  upon  the 
seeds  even  when  corn  is  to  be  had.  The  first  physician  who  endea- 
voured to  bring  hemlock  into  repute  as  a  medicine  was  Baron  Stoerck 
of  Vienna,  who  announced  that  it  exerted  extraordinary  effects  on  the 
most  inveterate  chronic  disorders  in  1760.  The  whole  plant  is  a  viru- 
lent poison,  but  varying  much  in  strength  according  to  circumstances. 
When  taken  in  an  over  dose  it  produces  vertigo,  dimness  of  sight, 
nausea,  and  paralysis  of  the  limbs.  In  small  doses  however  it  is  found 
very  useful  in  scirrhus,  scrofulous  tumours,  dropsy,  epilepsy,  and 
as  an  anodyne.  Dr.  Pereira  and  Dr.  Christison  recommend  an 
alcoholic  tincture  of  the  bruised  ripe  fruit  instead  of  the  leaves. 

In  what  way  hemlock  proves  useful  as  a  remedial  agent  in  many 
diseases  is  by  no  means  clear,  unless  it  be  by  allaying  irritability  in 
the  diseased  parts,  and  giving  an  opportunity  to  the  vital  powers  to 
recover  their  heathful  action.  That  it  lessens  irritability  in  many 
diseased  organs  is  certain,  from  the  effects  of  the  administration  of 
even  a  few  doses,  especially  in  many  cases  of  scrofulous  affections, 
and  above  all  from  allaying  the  irritation  of  the  lungs  during  the 
formation  of  tubercles,  and  indeed  during  all  the  subsequent  stages  of 
consumption.  Even  when  inhaled  along  with  the  vapour  of  warm 
water  the  same  good  effect  is  said  to  follow,  but  this  is  rather  doubtful. 
Its  beneficial  influence  over  external  ulcers  is  however  open  to  observa- 
tion ;  and  John  Hunter  remarked,  that  under  the  combined  action  of 
conium  and  cinchona-bark,  many  obstinate  buboes,  which  resisted 
every  other  mode  of  treatment,  soon  took  on  a  healing  process.  Many 
irritable  or  painful  ulcers  are  soothed  and  improved  by  a  hemlock 
poultice.   Rheumatic  pains,  and  those  attending  nodes,  are  said  to  be 


effectually  allayed  by  conium  and  ipecacuanha.  From  the  very  decided 
sedative  action  of  conia  on  the  spinal  cord,  Dr.  Gordon  has  suggested 
that  it  will  prove  a  useful  remedy  in  tetanus  and  other  spasmodic 
diseases. 

Dr.  Christison  is  of  opinion  that  the  Conium  maculatum  of  the 
present  day  is  not  the  plant  which  furnished  the  poison  employed  to 
dispatch  Phocion  and  Socrates.  Waller  considers  it  to  have  been 
Cicuta  virosa.    [Conia,  in  Arts  and  Sc.  Div.] 

For  further  particulars  with  regard  to  the  subject  of  this  article 
we  refer  to  Dr.  Christison's  '  Memoir  on  the  Poisonous  Properties  of 
Hemlock  and  its  Alcaloid,  Conia.'  ('  Transactions  of  the  Royal  Society 
of  Edinburgh,'  vol.  xiii.) 

CONNARACE^E,  a  natural  order  of  tropical  Trees  or  Shrubs  allied 
to  Anacardiacea  and  Leguminosce.  It  contains  5  genera  and  about  40 
species.  The  leaves  are  compound,  not  dotted,  alternate,  without 
stipules.  The  flowers  terminal  and  axillary,  in  racemes  or  panicles, 
with  bracts.  Calyx  5-parted,  regular,  persistent ;  aestivation  either 
imbricated  or  valvular.  Petals  5,  inserted  on  the  calyx,  imbricated, 
rarely  valvate  in  aestivation.  Stamens  twice  the  number  of  petals, 
hypogynous,  those  opposite  the  petals  shorter  than  the  others; 
filaments  usually  monadelphous.  Carpels  solitary  or  several,  each 
with  a  separate  style  and  stigma.    Ovules  2,  collateral,  orthotropal, 


Connarua  Asialicus, 
1,  an  expanded  flower,  much  magnified;  2,  its  stamens  and  styles;  3,  a 
section  across  the  ovary. 

ascending ;  styles  terminal ;  stigmas  usually  dilated.  Fruit  dehiscent, 
follicular,  splitting  lengthwise  internally.  Seeds  erect,  in  pairs  or 
solitary,  with  or  without  albumen,  often  with  an  aril ;  radicle  superior, 
at  the  extremity  opposite  the  hilum ;  cotyledons  thick  in  the  species 
without  albumen,  foliaceous  in  those  with  albumen.  Brown  says  the 
genus  can  be  distinguished  from  Leguminous  plants  by  the  relation 
which  parts  of  its  embryo  bear  to  the  umbilicus  of  the  seed ;  that  is 
to  say,  by  the  radicle  being  at  the  extremity  most  remote  from  the 
hilum.  From  Anacardiaceos  and  others  they  are  at  once  known  by 
their  total  want  of  resinous  juice  and  their  orthotropal  ovules. 

The  species  are  all  tropical ;  most  common  in  America.  The  beautiful 
zebra-wood  now  so  much  used  by  cabinet-makers  is  ascertained  to  be 
produced  by  Omphalobmm  Lamberti,  a  large  Guyana  tree  of  this 
order. 

CONNOCHETES.  [Antilope2E.] 

CONNOR,  a  Fish  belonging  to  the  family  Zabridce.  [Crenilabrus.] 
CONO'CERAS,  a  genus  of  Cephalopoda,  fossil  on  Lake  Huron. 

Bronn  founds  the  characters  of  it  on  the  form  of  the  septa,  which  are 

convex  towards  the  base  of  the  cone. 

CONOELIX,  CON03LIX,  or  CONOHELIX,  a  genus  of  Turbinated 

Mollusca,  established  by  Mr.  Swainson  for  a  group  which,  in  his 


CONOPS. 


CONUS. 
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opinion,  "  form  a  beautifully  denned  link  connecting  the  Cones  with 
the  Volutes,  strictly  so  termed."  It  has  the  following  generic  cha- 
racter:— "Shell  coniform.  Spire  very  short.  Outer  lip  simple. 
Columella  or  pillar  plaited.  Aperture  linear,  narrow,  longer  than 
the  spire.    Generic  type,  Concelix  lineatus."  (Swainson.) 

Mr.  Swainson  ('Zoological  Illustrations')  figures  three  species,  and 
mentions  that  several  specimens  are  in  the  Banksian  collection  from 
the  Pelew  Islands.  To  one  of  these  species  in  that  collection,  Taheite, 
usually  called  Otaheite,  is  given  as  a  locality.  Mr.  Cuming  brought 
home  another  species,  C.  Virgo,  which  Mr.  Swainson  considers  as 
representing  Conus  Virgo,  from  the  reefs  at  the  island  of  Rietea.  It 
was  in  shallow  water. 

C.  lineatus.  "  Shell  smooth,  whitish,  with  transverse  capillary 
fulvous  lines.  Spire  depressed,  the  apex  prominent.  Pillar  six-plaited. 
Inhabits  the  South  Seas  ( ? )."  (Swainson.)  The  figures,  which  are  of 
the  natural  size,  are  copied  from  the  accurate  drawing  in  the '  Zoological 
Illustrations.'    All  the  other  known  species  are  comparatively  small. 


De  Blainville  divides  the  genus  Mitra  into  five  sections,  and  makes 
his  fifth  consist  of  Imbricaria,  Schum.,  and  Concelix,  Sow.,  meaning 
Sowerby  ;  but  the  genus  is  Swainson's,  and  is  generally  adopted. 

CONOPS,  a  genus  of  Insects  belonging  to  the  order  Diptera  and 
the  family  Conopidce.  The  family  Conopidce  is  thus  characterised  : — 
Proboscis  distinct,  last  joints  of  antennae  forming  a  short  style. 
Wings  perfect.  Cubital  vein  simple  ;  brachial  veins  without  spurious 
vein  ;  axillary  lobe  rounded.    Halteres  uncovered. 

The  genus  Conops  has  the  following  characters  : — Body  of  middle 
size,  rather  slender,  generally  adorned  with  yellow  or  red  bands. 
Head  thick,  vesiculose,  the  crown  especially,  with  a  transverse  vesi- 
cular tubercle ;  front  broad  in  both  sexes.  Eyes  prominent,  oblong  ; 
ocelli  none.  Proboscis  long,  porrect,  stiff,  clavate,  horizontal,  or 
somewhat  raised  into  a  curve,  geniculate  at  the  base,  arched  above, 
hollow  beneath,  obliquely  notched  at  the  tip,  much  shorter  than  the 
labium.  Lingua  slender,  filiform,  transparent.  Palpi  uniarticulate, 
short,  very  small,  fringed  at  the  tips  with  fine  bristles.  Labium 
obliquely  porrect,  cylindrical,  twice  the  length  of  the  lingua,  narrower 
towards  the  tip,  most  slender  in  the  male,  bilobed,  slightly  hairy, 
and  with  three  shallow  transverse  furrows  at  the  tip.  Antennas 
about  as  long  as  the  head,  porrect,  seated  on  a  tubercle,  approximate 
at  the  base,  diverging  thence  ;  first  joint  short,  cylindrical,  pubescent, 
forming  an  angle  with  the  second  ;  second  long,  sub-clavate ;  third 
conical,  shorter  than  the  second  ;  fourth  very  short ;  fifth  and  sixth 
larger,  widened  on  one  side ;  sixth  and  seventh  like  a  little  spine. 
Thorax  almost  quadrate,  slightly  convex  above,  with  a  scapula  on 
each  side ;  scutellum  small,  semicircular.  Wings  lanceolate,  finely 
pubescent,  incumbent,  and  parallel  in  repose,  prabrachial  vein  united 
with  the  cubital  towards  the  tip;  praebrachial  and  discal  areolets 
long,  the  latter  closed  near  the  posterior  margin  by  a  transverse  vein; 
anal  areolet  long,  distinct,  complete.  Abdomen  arched,  rather  long, 
with  six  segments  more  or  less  slender  towards  the  base,  obclavate 
towards  the  tip,  which  is  incurved.  Legs  rather  stout ;  tibia)  very 
slightly  curved,  compressed  and  dilated  at  the  tips,  in  some  cases 
with  a  transverse  suture ;  tarsi  rather  broad ;  ungues  and  onychia 
distinct. 

Male. — Abdomen  with  a  projecting  conical  process  on  the  fourth 
ftegment  beneath. 

These  flies  frequent  flowers  ;  their  larva;  are  parasitic  on  those  of 
the  humble-bee.  There  are  twenty  species  of  this  insect  in  the  col- 
lection at  the  British  Museum,  of  these  not  more  than  three  are  found 
in  England,  the  rest  having  been  caught  in  the  south  of  France,  North 
America,  and  Australia. 

A  single  specimen  of  C.  tlrigata  was  found  near  Killarney,  in 
Ireland,  in  the  year  1850.    (Walker,  Insecta  Britannica.) 

CONOVULA.  [Melampus.] 

CONULA'RIA,  a  fossil  genus  of  Mollusca,  generally  ranked  with 

Cephalopoda. 

CO'NULUS,  a  generic  name  for  Echinida,  to  which  also  the  term 
Oalerites  is  applied. 

CONUS,  a  genus  of  Gasteropodous  Mollusca,  founded  by  Linnaeus. 
The  animal  is  elongated,  very  much  compressed  and  involved,  with  a 
very  distinct  head,  terminated  by  a  proboscis  capable  of  much  exten- 
sion ;  mouth  with  a  tongue  rather  short,  but  projecting,  and  armed 
with  two  rows  of  sharp  teeth  ;  tentacula  cylindrical,  carrying  the  eyes 
near  the  summit ;  foot  oval,  elongated,  wider  before  than  it  is  behind, 
with  a  transverse  anterior  channel ;  mantle  scanty,  narrow,  forming 
an  elongated  siphon  in  front. 


Shell  thick,  solid,  rolled  up  as  it  were  in  a  conical  form  ;  epidermis 
membranous,  sometimes  very  thick ;  spire  of  different  degrees  of 
elevation,  sometimes  almost  flat;  aperture  long  and  very  narrow, 
widening  a  little  anteriorly ;  lips  generally  straight  and  parallel,  the 
outer  lip  simple  and  sharp-edged,  sometimes  a  little  curved,  the  inner 
lip  without  any  plaits  on  the  columella,  but  with  a  few  elevated  striae 
on  its  anterior  termination.  Operculum  horny,  very  small,  subspiral, 
with  a  terminal  summit,  placed  obliquely  on  the  back  part  of  the 
foot,  and,  when  compared  with  the  length  of  the  aperture,  appearing 
like  a  rudiment. 

The  species  are  found  in  southern  and  tropical  seas.  The  form 
becomes  gradually  less  developed  as  the  locality  approaches  the  north. 
In  the  Mediterranean  there  are  a  few  species,  but  none  appear  to  have 
been  detected  in  the  northern  seas.  They  are  carnivorous,  and  found 
on  sandy  mud  at  depths  varying  from  near  the  surface  of  the  sea  to 
seventeen  fathoms. 

The  species  are  very  numerous.  Lamarck  records  181  recent ;  and 
several  of  these  include  varieties.  The  following  observations  of 
Mr.  Broderip  in  his  introduction  to  the  description  of  some  new  species 
in  the  Cumingian  collection  may  be  of  use  to  the  student.  After 
pointing  out  the  difficulty  of  the  task  arising  from  the  infinite  varieties 
presented  by  the  genus,  and  the  very  few  points  of  form  and  structure 
in  the  shell  that  can  be  relied  on  as  the  foundation  of  specific  cha- 
racter, the  author  thus  continues  : — "  M.  de  Blainville,  when  noticing 
the  numerous  species  already  recorded,  gives  us  a  hint  that  many  of 
them  may  be  what  Adanson  calls  '  especes  de  cabinet,'  and  no  one 
can  examine  an  extensive  collection  of  Cones,  particularly  if  it  contain 
many  individuals  of  each  species,  for  the  purpose  of  comparison, 
without  being  struck  by  the  force  of  the  observation.  Colour,  granu- 
lation, or  smoothness,  length  or  shortness  of  the  spire,  its  plainness 
or  coronation,  will  be  found  in  many  species  the  result  of  locality, 
food,  or  temperature."  M.  Duclos,  in  reference  to  the  numbers  given 
by  Lamarck,  states  that  he  is  convinced  that  there  are  many  of  the 
species  which  can  only  be  regarded  as  varieties  at  most.  About 
269  recent  species  and  80  fossil  species  have  been  described  up  to  the 
present  time. 

Many  of  these  species  and  varieties  are  very  beautiful,  both  in  shape 
and  colour,  and  the  genus  has  always  been  highly  valued  by  collectors. 
Conus  gloria-maris,  C.  cedo-nulli,  C.  omaicus,  C.  aurisiacus,  C.  ammir- 
alis,  and  some  others,  have  brought  very  large  prices,  and  some  of  the 
finest  specimens  of  these  shells  are  now  in  this  country. 

Lamarck  separates  the  genus  into  two  divisions  :  the  first  comprising 
those  species  whose  spire  is  coronated ;  and  the  second  those  whose 
spire  is  simple.  By  far  the  greater  proportion  of  species  belong  to  the 
latter  division. 

De  Blainville  thus  divides  the  genus  : — 
a. 

Conical  species  with  a  projecting  spire,  which  is  not  crowned  with 
tubercles.    (Example,  C.  generalis.) 

(Genus  Rhombus,  De  Montfort.) 
Conical  species  with  a  coronated  spire,  which  ia  either  projecting 
or  flattened.    (Example,  C.  imperialis). 

7- 

(Genus  Cylinder,  De  Montfort.) 
Species   a  little  elongated,  suboval ;  the  spire  projecting  and 
pointed,  but  not  coronated.    (Example,  C.  textile.) 

S. 

(Genus  Rollus,  De  Montfort.) 
Subcylindrical  species,  the  spire  apparent  and  coronated.  (Example, 
C,  geographus.) 

E. 

(Genus  Hermes,  De  Montfort.) 

Elongated,  cylindrical  species  with  a  projecting  spire,  and  the 
aperture  as  in  the  genus  Terebelluni,  that  is,  angular  posteriorly. 
(Examples,  C.  Nussatella  and  C.  mitratus.) 

Mr.  G.  B.  Sowerby  ('Genera  of  Recent  and  Fossil  Shells')  observes 
that  the  Cones  are  liable  to  be  confounded  with  the  Pleurotomata,  and 
the  young  specimens  of  some  Strombi ;  and  those  which  are  rathej 


Animal  of  Conus  handanus. 
a,  seen  in  profile  ;  b,  view  of  under  side  ;  c,  operculum, 
ventricose  with  young  Cyprcece ;  but  that  they  may  be  distinguished 
from  the  Pleurotomata  by  their  short  spire,  their  linear  aperture,  and 
their  straight  columella ;  from  the  young  Strombi,  by  their  being 
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entirely  destitute  of  varicose  sutures,  and  by  their  never  having  any 
appearance  of  a  notch  near  the  lower  extremity  of  the  outer  lip  ;  the 
young  Strombi  moreover  are  seldom,  if  ever,  so  regularly  conical; 
and  from  the  young  Cyprcsce  by  the  thickness  of  their  shell,  by  the 
coronated  or  abrupt  spire,  and  by  their  not  being  naturally  polished 
in  every  part,  which  the  Cyprcets  always  are,  in  consequence  of  the 
want  of  epidermis  which  covers  the  shell  of  the  Cone,  while  in  the 
Cyprcecc  the  large  mantle  comes  in  contact  with  the  whole  of  the  shell. 


Shell  of  Conns  gcneralis. 

CONVALLARITES,  a  genus  of  Liliaceous  (?)  Plants,  fossil  m  the 
Red-Sandstone  of  Sulzbad.  (Brongniart.) 

CONVOLVULA'CE^E,  a  natural  order  of  Monopetalous  Exogenous 
Plants,  with  bell-shaped  flowers,  opening  or  contracting  beneath  the 
influence  of  light,  a  plaited  aestivation  of  the  corolla,  5  stamens,  and  a 
fruit  with  2  or  3  cells,  in  which  1  or  2  ovules  stand  erect.  The 
embryo  is  crumpled  up  in  the  midst  of  very  firm  albumen.  The 
common  Bind- Weeds  of  the  hedges,  the  Ipomtxce  and  Convolvuli  of  the 
gardens,  offer  illustrations  of  the  ordinary  state  of  this  order,  the 
species  of  which  have  purgative  roots ;  and  in  the  case  of  scammony, 
yielded  by  Convolvulus  Scammonia,  and  of  jalap,  produced  by  various 
species  of  Ipomosa  [Ipomcea],  are  of  great  medicinal  importance. 
Occasionally  the  purgative  principle  is  so  much  diffused  among  the 
frccula  of  the  root  as  to  be  almost  inappreciable,  as  is  the  case  in  the 
Convolvulus  Batatas,  or  Sweet  Potato  of  America,  which  was  the 
forerunner  of  the  common  potato,  and  gave  it  its  name,  and  which  is 
still  cultivated  in  the  south  of  Spain  and  France.  [Batatas.] 


1,  a  bracteal  leaf  of  Neuropeltis  raeemosa,  with  a  flower  growing  from  its 
midrib  ;  2,  one  of  its  flowers  magnified ;  3,  a  corolla  opened,  showing  the 
stamens  ;  4,  a  small  cluster  of  flowers;  5,  one  of  its  ovaries  with  two  styles  ; 
6,  a  section  of  the  calyx  of  a  Convolvulus ;  7,  half  a  capsule,  with  valves  sepa- 
rating by  their  edge  from  the  dissepiments  ;  8,  a  transverse  section  of  a  seed, 
showing  a  part  of  the  embryo  lying  in  the  albumen. 

In  most  instances  the  stems  of  this  natural  order  are  twining,  and 
in  such  cases  it  is  immediately  recognised  ;  but  occasionally  they  are 
erect  and  more  spiny,  and  when  that  happens  it  is  not  so  easy  to 
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know  the  order.  If  however  attention  is  paid  to  the  very  imbricated 
state  of  the  calyx,  two  of  the  sepals  being  quite  exterior  with  respect 
to  the  other  three,  no  real  difficulty  in  identifying  it  need  be  experi- 
enced. For  illustration  we  have  taken  a  singular  East  Indian  genus 
called  Neuropeltis,  in  which  the  flowers  grow  from  the  midrib  of  the 
bracteal  leaves. 

The  species  are  abundant  in  all  parts  of  the  tropics,  but  rare  in 
cold  climates  where  only  a  few  are  found.  In  the  coldest  climates 
they  are  unknown.  The  roots  abound  in  a  milky  juice,  which  is 
strongly  purgative :  this  property  depends  on  a  peculiar  resin 
which  is  the  active  principle  of  jalap,  scammony,  and  others  of  like 
nature.  There  are  43  genera  and  above  600  species.  The  order, 
according  to  Dr.  Lindley,  is  allied  to  Solanacece,  Boraginaccw,  and 
Nolanacew. 

CONVOLVULUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Convolvulacece.  The  species  are  chiefly  herbs  or  herb-shrubs. 
The  genus  is  known  by  the  style  being  divided  into  2  linear  arms 
and  its  ovary  having  2  cells  in  which  stand  2  erect  ovules.  There 
are  above  130  species  of  this  genus.  They  are  commonly  known  by 
the  name  of  Bind- Weeds. 

C.  Scammonia,  Scammony  Bind- Weed,  is  a  native  of  Syria,  Cappa- 
docia,  and  of  the  island  of  Rhodes,  in  hedges.  It  has  large  campanu- 
late  cream-coloured  or  very  pale  red  corollas.  The  roots,  which  are 
very  long  and  thick,  when  fresh  contain  a  milky  juice.  This  is 
obtained  by  removing  the  earth  from  the  upper  part  of  the  roots,  and 
cutting  off  the  tops  obliquely.  The  milky  juice  which  flows  out  is 
collected  in  a  vessel  in  the  earth  at  the  lower  end  of  the  cut.  Each 
root  furnishes  a  few  drachms,  and  the  produce  of  several  roots  is 
added  together,  and  then  dried  in  the  sun.  This  is  the  true  and  una- 
dulterated Scammony.  It  is  light,  of  a  dark  gray  colour,  and  becomes 
of  a  whitish-yellow  when  touched  with  the  wet  finger.  It  seldom 
reaches  us  in  a  pure  state,  but  is  commonly  mixed  with  the  expressed 
juice  of  the  root,  and  often  with  flour,  sand,  or  earth.  The  best  comes 
from  Aleppo,  and  a  second  quality  from  Smyrna.  Scammony  is 
an  efficacious  and  powerful  purgative.  [Scammony,  in  Arts  and 
Sc.  Div.] 

C.  arvensis  has  angular  striated  stems ;  leaves  sagittate,  somewhat  auri- 
cled;  peduncles  usually  1-flowered;  sepals  ovate,  roundish ;  corolla  white 
or  rose-colour.  It  is  native  throughout  Europe  in  sandy  fields  and  by 
road-sides  ;  also  in  China,  Persia,  and  some  parts  of  India.  It  is  very 
common  in  Great  Britain.  This  species  is  said  to  possess  a  purgative 
quality,  as  also  C.  Soldanella,  C.  maritimus,  and  C.  macrocarpus. 

C.  panduratus  abounds  in  prussic  acid,  and  is  one  of  the  plants  from 
which  the  liqueur  Noyau  is  prepared. 

C.  altrceoides  is  a  native  of  the  South  of  Europe,  North  of  Africa, 
and  Levant,  climbing  among  bushes.  It  has  stems  branched  from  the 
bottom,  climbing  or  spreading,  taper  and  leafy ;  the  corolla  about  two 
inches  long,  and  of  a  beautiful  rose-colour.  According  to  M.  Loiseleur 
Deslongchamps  the  roots  contain  a  purgative  resin,  which  is  given  in 
doses  from  15  to  24  grains. 

C.  Soldanella  and  C.  septum  are  now  referred  to  the  genus  Calystegia 
by  Robert  Brown.  [Calystegia.]  Several  of  the  species  are  natives 
of  Great  Britain.  Many  grow  well  in  our  gardens,  and  form  handsome 
and  showy  flowers. 

CONY'ZA,  a  genus  of  Plants  belonging  to  the  natural  order  Com- 
posite, to  the  sub-order  Tubuliflorce,  the  tribe  Eupatoriacece,  the  sub- 
tribe  Baccharidea',  the  division  Conyzeoz,  and  the  sub-division  Enco- 
nyzea.  It  has  an  herbaceous  imbricate  involucre,  the  flowers  of  the 
ray  tubular,  3-toothed,  pistiliferous,  those  of  the  disc  tubular,  5- 
toothed,  hermaphrodite ;  the  anthers  caudate,  the  achenium  beakless, 
the  pappus  pilose,  the  receptacle  naked.  The  species  are  herbs  and 
shrubs,  and  are  found  in  Europe,  Asia,  Africa,  and  America. 

C.  squamosa,  Fleabane,  Ploughman's  Spikenard,  has  the  scales  of 
the  involucre  all  linear,  the  leaves  ovate-lanceolate,  downy,  denticulate, 
the  lower  leaves  narrowed  into  a  footstalk,  the  florets  of  the  ray  sub- 
ligulate,  the  fruit  terete.  This  is  a  common  plant  on  calcareous  soils 
in  Great  Britain  and  throughout  Europe.  It  possesses  a  volatile  oil 
with  a  peculiar  scent,  and  is  used  io\  the  purpose  of  driving  away 
fleas  and  gnats.  It  seems  to  have  had  this  reputation  from  an  early 
period,  as  its  names  in  most  languages  have  reference  to  this  quality. 
Its  Latin  name  is  Pulicaria ;  French,  Herbes  aux  Puces  ;  English, 
Fleabane.  This  species  has  been  referred  by  De  Candolle,  in  his 
'  Prodromus,'  who  is  followed  by  Babington,  in  his  '  Manual,'  to  the 
genus  Inla,  under  the  name  of  /.  Conyza. 

C.  anthelmintica  has  ovate  or  oval-oblong  leaves,  acuminate  at  both 
ends,  coarsely  serrated,  and  downy ;  the  heads  corymbose,  each  con- 
taining 40-50  florets ;  the  scales  of  the  involucre  lanceolate,  linear, 
acute,  the  outer  somewhat  spreading,  leafly,  and  obovate-linear.  It  is 
a  common  plant  among  rubbish  and.  in  dry  uncultivated  ground  in 
the  East  Indies.  It  is  the  Vernonia  anthelmintica  of  Willdenow. 
The  fruit  is  used  by  the  doctors  of  India  as  a  powerful  remedy  for 
worms. 

C.  genistelloides  has  very  small  leaves  reduced  to  sharpish  somewhat 
ternate  scales  ;  1-2  heads  in  interrupted  spikes,  the  involucre  turbinate, 
with  the  scales  all  acuminate.  This  plant  is  a  native  of  Peru  and 
Brazil.  It  is  the  Baccharis  genistelloides  of  Persoon,  the  Molina 
reticulata  of  Lessing.  It  contains  a  bitter  extractive  matter  and  an 
aromatic  oil,  and  is  not  unlike  in  its  medicinal  characters  the  common 
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wormwood.  It  is  employed  in  the  Brazils  in  intermittent  fevers,  and 
may  be  used  in  all  those  cases  where  the  Artemisia  is  indicated.  It 
is  particularly  beneficial  in  the  chronic  diseases  of  horses,  which  are 
very  fond  of  this  plant.  It  may  be  employed  in  the  form  of  an  extract 
or  decoction. 

C.  Marylandica  has  sessile,  broad-lanceolate,  acute,  serrated  leaves  ; 
the  corymbs  terminal  and  fastigiate.  It  is  a  native  of  North  America, 
and  secretes  a  powerful  volatile  oil,  which  gives  out  the  odour  of 
camphor.    This  property  is  also  possessed  by  C.  camphorata. 

(Loudon,  Encyclopaedia  of  Plants;  Koch,  Flora  Germanica  ;  Lindley, 
Flora  Medica.) 

COOKIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Aurantiacece.  The  species  are  small  trees  with  impari-pinnate  leaves  ; 
leaflets  alternate,  unequal  at  the  base,  or  oblique. 

C.  punctata  is  a  native  of  China  and  the  Moluccas  ;  it  has  ovate 
lanceolate  leaflets,  acuminated,  hardly  unequal  at  the  base.  It  is  a 
middle-sized  tree  bearing  eatable  fruit  about  the  size  of  a  pigeon's  egg, 
yellow  on  the  outside,  the  pulp  white,  rather  acrid,  but  sweet.  This 
fruit  is  esteemed  as  an  article  of  diet  in  China  and  the  Indian  Archi- 
pelago, and  is  known  by  the  name  of  Wampee.  There  are  two  or 
three  other  species,  natives  of  the  East,  all  known  as  AVampee  Trees. 

COOT.  [Rallidje.] 

COPAI'FERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fabacea  or  Leguminosw,  sometimes  placed  in  the  Amyridacea?.  It  has 
a  4-parted  calyx,  segments  diverging,  the  lowest  the  narrowest. 
Corolla  wanting;  stamens  10,  declinate.  Ovary  roundish,  com- 
pressed, with  2  ovules.  Fruit  pedicellate,  oblique,  obovate,  2-valved, 
1-seeded ;  seed  inclosed  in  a  1-sided  aril.  The  species  are  trees  or 
shrubs,  inhabiting  tropical  America.  Their  trunks  yield  balsam  by 
incision.  The  leaves  are  alternate,  pinnated  equally  or  unequally  ; 
leaflets  opposite  or  alternate,  either  dotted  or  not.  The  flowers 
are  arranged  in  compound  axillary  and  terminal  spikes. 

C.  Jacquini,  the  C.  officinalis  of  Jacquin,  is  a  native  of  the  West 
Indies.  The  leaves  are  generally  equally  pinnated ;  leaflets  in  2-5 
pairs,  incurved,  ovate,  unequal-sided,  obtusely  acuminate,  with 
pellucid  dots.  From  this  species  is  obtained  the  Copaiva  Balsam 
of  the  West  Indies,  which  is  used  in  medicine.  [CorMVA,  in  Arts 
and  Sc.  Div.] 


Cupaifera  Jacquini. 


C.  multijuga  has  equally-pinnated  leaves;  leaflets  G-10  pairs,  some- 
what incurved,  unequal-sided,  with  a  long  tapering  point  and  pellucid 
dots,  the  lower  ovate-oblong,  the  upper  lanceolate.  This  is  said  to 
yield  the  Copaiva  exported  from  Para. 

C.  Langsdorfii  grows  in  the  province  of  S.  Paulo  in  Brazil.  It  has 
leaflets  in  3-5  pairs,  equal-sided,  obtuse,  with  pellucid  dots ;  the  lower 
ovate,  the  upper  elliptical :  the  petioles  and  peduncles  slightly 
downy. 

The  Copaiva  Balsam  of  Brazil  is  furnished  by  this  and  the  next 
species. 

C.  coriacea  is  also  a  native  of  S.  Paulo  in  Brazil.  It  has  leaflets  in 
2-3  pairs,  elliptical,  equal-sided,  emarginate,  not  dotted  ;  petioles  and 
peduncles  nearly  smooth.  The  Balsam  of  Copaiva,  an  acrid  bitter 
nauseous  liquid  resin,  is  apparently  furnished  by  all  the  species  of  this 
genus ;  the  above  are  given  upon  the  authority  of  Hayne,  who 
discontinues  the  name  0.  officinalis,  which  appears  to  have  been 
applied  indiscriminately  to  many  different  species. 

The  Purple  Heart,  a  Guyana  tree  yielding  timber  of  great  toughness, 
which  is  very  valuable  for  resisting  the  shock  of  artillery-discharges, 
and  is  therefore  employed  for  making  mortar-beds,  is  the  C.  pubifiora 


and  bracteata.  The  balsam  is  said  to  gush  out  of  the  heart  of  these 
trees  in  large  quantities  when  wounded. 

COPAL,  a  resin  possessed  of  peculiar  properties,  the  produce  of 
the  Rhus  copallinum,  a  native  of  Mexico ;  it  is  in  rounded  masses, 
smooth  and  brittle,  transparent  or  nearly  so,  without  colour  or  having 
a  slight  .tinge  of  yellow ;  it  has  but  little  taste,  and  is  nearly 
inodorous;  it  is  insoluble  in  water,  fusible,  and  inflammable.  It 
differs  from  most  other  resins  in  its  very  sparing  solubility  in  alcohol ; 
and  of  the  little  that  dissolves  with  the  assistance  of  heat  the  greater 
part  is  deposited  as  the  solution  cools.  It  is  dissolved  by  ether  and 
some  essential  oils. 

A  substance  resembling  Copal  is  also  found  mineral,  whioh  is  called 
Fossil  Copal.    It  is  however  insoluble  in  alcohol. 

CO'PHIN  US,  a  fossil  genus  whose  affinities  are  uncertain.  (Murch. 
'Sil.  Syst.'  pi.  20,  f.  12.) 

COPPER,  one  of  the  metals,  occurs  native  in  considerable  quantities; 
also  combined  with  oxygen,  sulphur,  selenium,  and  various  acids.  The 
ores  of  copper  vary  in  specific  gravity  from  3  "5  to  8 '5,  and  seldom  exceed 
4  in  hardness.  Many  of  the  ores  give  to  borax  a  green  colour  in  the 
outer  flame,  and  an  opaque  dull  red  in  the  inner.  With  carbonate  of 
soda  on  charcoal,  nearly  all  the  ores  are  reduced,  and  a  globule  of 
copper  obtained ;  borax  and  tinfoil  are  required  in  some  cases,  where 
a  combination  with  other  metals  conceals  the  copper.  When  soluble 
in  the  acids,  a  clean  plate  of  iron  inserted  in  the  solution  becomes 
covered  with  copper,  and  ammonia  produces  a  blue  solution. 

Native  Copper. — Monometric.  In  octahedrons;  no  cleavage  appa- 
rent. Often  in  plates  or  masses,  or  arborescent  and  filiform  shapes. 
Colour  copper-red.  Ductile  and  malleable.  Hardness,  2'5  to  3.  Specific 
gravity,  8 '5  8. 

Native  copper  often  contains  a  little  silver  disseminated  throughout 
it.  Before  the  blow-pipe  it  fuses  readily,  and  on  cooling  it  is  covered 
with  a  black  oxide.  It  dissolves  .in  nitric  acid,  and  produces  a  Huo 
solution  with  ammonia. 

Native  copper  accompanies  the  ores  of  copper,  and  usually  occurs 
in  the  vicinity  of  dykes  of  igneous  rocks.  Siberia,  Brazil,  and  Corn- 
wall, are  noted  for  the  copper  they  have  produced.  A  mass,  supposed 
to  be  from  Bahia,  now  at  Lisbon,  weighs  2616  lbs.  The  vicinity  of 
Lake  Superior  is  one  of  the  most  extraordinary  regions  in  the  world 
for  its  native  copper,  where  it  occurs  mostly  in  vertical  seams  in  trap, 
and  also  in  the  inclosing  sandstone.  A  mass  weighing  3704  lbs.  has 
been  taken  from  thence  to  Washington  city.  One  large  mass  weigh- 
ing 80  tons  was  quarried  out  in  the  same  district.  It  was  50  feet 
long,  6  feet  deep,  and  averaged  6  inches  in  thickness.  This  copper 
contains  intimately  mixed  with  it  about  3-10ths  per  cent,  of  silver. 
Besides  this,  perfectly  pure  silver  in  strings,  masses,  and  grains  is 
often  disseminated  through  the  copper ;  and  some  masses  when 
polished  appear  sprinkled  with  large  white  spots  of  silver.  Crystals 
of  native  copper  are  also  found  penetrating  masses  of  prehnite  and 
aualcime  in  the  trap  rock.  This  mixture  of  copper  and  silver  cannot 
be  imitated  by  art,  as  the  two  metals  form  an  alloy  when  melted 
together.  It  is  probable  that  the  separation  in  the  rocks  is  due  to 
the  cooling  from  fusion  being  so  extremely  gradual  as  to  allow  the 
two  metals  to  solidify  separately  at  their  respective  temperatures  of 
solidification  ;  the  trap  being  an  igneous  rock,  and  ages  often  elapsing, 
as  is  well  known,  during  the  cooling  of  a  bed  of  lava  covered  from 
the  air.  Small  specimens  of  native  copper  have  been  found  in  various 
parts  of  the  United  States.    It  occurs  also  in  Australia. 

Vitreous  Copper  Ore. — Trimetric.  Cleavage  parallel  to  the  faces  of 
a  right  rhombic  prism,  but  indistinct.  Secondary  forms,  variously 
modified  rhombic  prisms.  It  occurs  also  in  compound  crystals  like 
arragonite ;  often  massive.  Colour  and  streak  blackish  lead-gray, 
often  tarnished,  blue  or  green,  streak  sometimes  shining.  Hardness, 
2'5  to  3.    Specific  gravity,  5'5  to  5'8.    Composition  : — 

Sulphur   .  20-6 

Copper  77*2 

Iron        ........  l-5 

Before  the  blow-pipe  it  gives  off  fumes  of  sulphur,  fuses  easily  in  the 
external  flame,  and  boils.  After  the  sulphur  is  driven  off  a  globule  of 
copper  remains.  Dissolves  in  heated  nitric  acid,  with  a  precipitation 
of  the  sulphur.  The  vitreous  copper  ore  resembles  vitreous  silver 
ore  ;  but  the  lustre  of  a  surface  of  fracture  is  less  brilliant,  and  they 
afford  different  results  before  the  blow-pipe.  The  -solution  made  by 
putting  a  piece  of  the  ore  in  nitric  acid  covers  an  iron-plate  or  knife- 
blade  with  copper,  while  a  similar  solution  of  the  silver  ore  covers  a 
copper-plate  with  silver. 

This  ore  occurs  with  other  copper  ores  in  beds  and  veins.  In  Corn- 
wall splendid  crystallisations  occur.  Siberia,  Hesse,  Saxony,  the 
Bannat,  Chili,  and  the  United  States,  also  afford  it. 

Copper  Pyrites — Sulphuret  of  Copper  and  Iron.  Dimetric.  Crys- 
tals tetrahedral  or  octahedral,  sometimes  compound.  Cleavage 
indistinct.  It  occurs  also  massive  and  of  various  shapes.  Colour 
brass-yellow,  often  tarnished  deep  yellow,  and  also  iridescent; 
streak  unmetallic,  greenish-black,  and  but  little  shining.  Hardness, 
3'5  to  4.    Specific  gravity,  4-15  to  4 '17.    Composition  :— 

Sulphur  36-3 

Copper     ...  ...  32'1 

Iron     ...  *  .  31  "5 
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It  fuses  before  the  blow-pipe  to  a  globule,  which  is  magnetic,  owing  to 
the  iron  present.  Gives  sulphur-fumes  on  charcoal ;  with  borax 
affords  pure  copper.    The  usual  effect  with  nitric  acid. 

This  ore  resembles  native  gold  and  also  iron  pyrites.  It  is  dis- 
tinguished from  gold  by  crumbling  when  it  is  attempted  to  cut  it, 
instead  of  separating  in  slices ;  and  from  iron  pyrites  in  its  deeper 
yellow  colour,  and  in  yielding  easily  to  the  point  of  a  knife,  instead 
of  striking  fire  with  a  steel. 

Copper  pyrites  occurs  in  veins  in  granite  and  allied  rocks ;  also  in 
grauwacke,  &c.  It  is  usually  associated  with  iron  pyrites,  and  often 
with  galena,  blende,  and  carbonates  of  copper.  The  copper  of  Fahlun, 
Sweden,  is  obtained  mostly  from  this  ore,  where  it  occurs  with  serpen- 
tine in  gneiss.  Other  mines  of  this  ore  are  in  the  Harz,  near  Goslar, 
in  the  Bannat,  Hungary,  Thuringia,  &c.  The  Cornwall  ore  is  mostly 
of  this  kind,  and  10,000  to  12,000  tons  of  pure  copper  are  smelted 
annually.  There  is  much  of  this  ore  found  in  the  United  States. 
Besides  being  mined  for  copper,  this  ore  is  used  extensively  in  the 
manufacture  of  blue  vitriol  (sulphate  of  copper)  in  the  same  manner 
that  sulphate  of  iron  (copperas)  is  obtained  from  iron  pyrites. 

Variegated  Copper  Pyrites. — Monometric.  Cleavage  octahedral, 
in  traces.  Occurs  in  cubes  and  octahedrons;  also  massive.  Colour 
between  copper-red  and  pinchbeck-brown  ;  tarnishes  rapidly  on  expo- 
sure ;  streak  pale  grayish-black,  and  but  slightly  shining.  Brittle. 


Hardness,  3.    Specific  Gravity,  5.    Composition  : — 

Sulphur   257 

Copper    62-8 

Iron    11 '6 


It  fuses  before  the  blow-pipe  to  a  globule,  attractable  by  the  magnet. 
On  charcoal  affords  fumes  of  sulphur.  Mostly  dissolved  in  nitric  acid. 
This  ore  is  distinguished  from  the  preceding  by  its  pale  reddish-yellow 
colour.  It  occurs  with  other  copper  ores  in  granitic  and  allied  rocks, 
and  also  in  secondary  formations.  The  mines  of  Cornwall  have 
afforded  crystallised  [specimens,  and  it  is  there  called  from  its  colour 
Horseflesh  Ore.  Other  localities  of  massive  varieties  are — Ross 
Island,  Killarney,  Norway,  Hesse,  Silesia,  Siberia,  and  the  Bannat. 
Fine  crystallisations  occur  in  some  of  the  United  States. 

Gray  Copper  Ore. — Monometric.  Occurs  in  modified  tetrahedrons, 
and  also  in  compound  crystals.  Cleavage  octahedral,  in  traces. 
Colour  between  steel-gray  and  iron-black ;  streak  nearly  as  the 
colour.  Rather  brittle.  Hardness,  3  to  4.  Specific  Gravity, 
4'75  to  5.1.    Composition : — 


Sulphur   26 '3 

Copper   38-6 

Antimony     ...       ....  16-5 

Arsenic     .   7 '2 


together  with  some  ir  'U,  zinc,  and  silver,  amounting  to  15  per  cent. 
It  sometimes  contains  30  per  cent,  of  silver,  in  place  of  part  of  the 
copper,  and  is  then  called  Argentiferous  Gray  Copper  Ore,  or  Silver 
Falderz.  The  amount  of  arsenic  varies  from  0  to  10  per  cent.  One 
variety  from  Spain  included  10  per  cent,  of  platinum,  and  another 
from  Hohenstein  some  gold  ;  another  from  Tuscany  2'7  per  cent,  of 
mercury.  These  varieties  give  off  before  the  blow-pipe  fumes  of 
arsenic  and  antimony,  and  after  roasting  yield  a  globule  of  copper. 
It  dissolves,  when  pulverised,  in  nitric  acid,  affording  a  brownish-green 
solution.  Its  copper-reactions  before  the  blow-pipe,  and  in  solution 
in  nitric  acid,  distinguish  it  from  the  gray  silver  ores.  The  Cornish 
mines,  Andreasberg  in  the  Harz,  Kremnitz  in  Hungary,  Freiberg  in 
Saxony,  Kapnik  in  Transylvania,  and  Dillenberg  in  Nassau,  afford 
fine  crystallisations  of  this  ore.  It  is  a  common  ore  in  the  Chilian 
mines,  and  is  worked  there  and  elsewhere  for  copper,  and  often  also 
for  silver. 

Red  Copper  Ore. — Monometric.  In  regular  octahedrons,  and  modi- 
fied forms  of  the  same.  Cleavage  octahedral.  Also  massive,  and 
sometimes  earthy.  Colour  deep  red,  of  various  shades ;  streak 
brownish-red.  Lusti'e  adamantine,  or  sub-metallic ;  also  earthy, 
sub-transparent  to  nearly  opaque.  Brittle.  Hardness,  3'5  to  4. 
Specific  Gravity,  6.    Composition : — 

Copper    ........  88-88 

Oxygen  12 

Before  the  blow-pipe  on  charcoal  it  yields  a  globule  of  copper. 
It  dissolves  in  nitric  acid.  The  earthy  varieties  have  been  called  Tile 
Ore,  from  the  colour.  From  cinnabar  it  differs  in  not  being  volatile 
before  the  blow-pipe,  and  from  red  iron  ore  in  yielding  a  bead  of 
copper  on  charcoal,  and  copper-reactions.  It  occurs  with  other 
copper  ores  in  the  Bannat,  Thuringia,  Cornwall,  at  Chessy,  near  Lyon  ; 
in  Siberia,  and  Brazil ;  also  in  the  United  States.  The  octahedrons 
are  often  green,  forming  a  coating  of  malachite. 

Black  Copper.  Tenorite.— An  oxide  of  copper  occurring  as  a  black 
powder  and  in  dull  black  masses  and  botryoidal  concretions,  in  veins 
or  along  with  other  copper  ores.  From  Cornwall,  and  also  the  Vesu- 
vian  lavas.  It  is  an  abundant  ore  in  some  of  the  copper  mines  of  the 
Mississippi  Valley,  and  yields  60  to  70  per  cent,  of  copper.  The 
oxides  of  copper  are  easily  smelted  by  heating  with  the  aid  of 
charcoal  alone.  They  may  be  converted  directly  into  sulphate 
or  blue  vitriol  by  means  of  sulphuric  acid,  but  are  more 
valuable  for  the  copper  they  afford. 


Blue  Vitriol.  Sulphate  of  Copper.  Copperas. — Triclinate.  In  oblique 
rhomboidal  prisms ;  also  as  an  efflorescence  or  incrustation.  Colour 
deep  sky-blue ;  streak  uncoloured.  Sub-transparent  to  translucent. 
Lustre  vitreous.  Soluble.  Taste  nauseous  and  metallic.  Hardness, 
2  to  2'5.    Specific  Gravity,  2  21.    Composition: — 

Sulphuric  Acid  31  '7 

Oxide  of  Copper  321 

Water  36.2 

A  polished  plate  of  iron  in  a  solution  becomes  covered  with  copper. 
It  occurs  with  the  sulphurets  of  copper  as  a  result  of  their  decompo- 
sition, and  is  often  in  solution  in  the  waters  flowing  from  copper 
mines.  Occurs  in  the  Harz,  at  Fahlun  in  Sweden,  and  in  many 
other  copper  regions. 

Blue  Vitriol  is  much  used  in  dyeing  operations,  and  in  the  printing 
of  cotton  and  linen ;  also  for  various  other  purposes  in  the  arts.  It 
has  been  employed  to  prevent  dry  rot  by  steeping  wood  in  its  solu- 
tion, and  is  a  powerful  preservative  of  animal  substances ;  when 
imbued  with  it  and  dried  they  remain  unaltered.  It  is  afforded  by 
the  decomposition  of  copper  pyrites,  in  the  same  manner  as  green 
vitriol  from  iron  pyrites.  It  is  manufactured  for  the  arts  from  old 
copper  sheathing,  copper  turnings,  and  copper  refinery  scales.  The 
scales  are  readily  dissolved  in  dilute  sulphuric  acid  at  the  temperature 
of  ebullition  ;  the  solution  obtained  is  evaporated  to  the  point  where 
crystallisation  will  take  place  on  cooling.  Metallic  copper  is  exposed 
in  hot  rooms  to  the  atmosphere  after  it  has  been  wetted  in  weak 
sulphuric  acid.  By  alternate  wetting  and  exposure  it  is  rapidly 
corroded,  and  affords  a  solution  which  is  evaporated  for  crystals. 
400,000 lbs.  is  the  annual  consumption  of  blue  vitriol  in  the  United 
States.  In  some  mines  the  solution  of  sulphate  of  copper  is  so 
abundant  as  to  afford  considerable  copper,  which  is  obtained  by  im- 
mersing clean  iron  in  it.  It  is  called  Copper  of  Cementation.  At  the 
copper  springs  of  Wicklow,  Ireland,  about  500  tons  of  iron  were  laid 
at  one  time  in  the  pits  :  in  about  twelve  months  the  bars  were 
dissolved,  and  every  ton  of  iron  yielded  a  ton  and  a  half,  and  some- 
times nearly  two  tons,  of  a  precipitated  reddish  mud,  each  ton  of 
which  produced  16cwt.  of  pure  copper.  The  Rio  Tinto  mine,  in 
Spain,  is  another  instance  of  working  the  sulphate  in  solution.  These 
waters  yield  annually  1800  cwt.  of  copper,  and  consume  2400  cwt.  of 
iron. 

Green  Malachite.  Green  Carbonate  of  Copper, — Monocliuate.  Usual  in 
incrustations,  with  a  smooth  tuberose  botryoidal  or  stalactitic  surface. 
Structure  finely  and  firmly  fibrous  ;  also  earthy.  Colour  light  green  ; 
streak  paler.  Usually  nearly  opaque.  Crystals  translucent.  Lustre 
of  crystals  adamantine,  inclining  to  vitreous  ;  but  fibrous  incrustations 
silky,  on  a  cross  fracture.    Earthy  varieties  dull.    Hardness,  3-5  to  4. 


Specific  Gravity,  4.    Composition : — 

Carbonic  Acid  .       .       .       .       .  18 

Oxide  of  Copper    .  ...  70-5 

Water       .......  1L5 


Dissolves  with  effervescence  in  nitric  acid.  Decrepitates  and  blackens 
before  the  blow-pipe,  and  becomes  partly  a  black  scoria.  With  borax 
it  fuses  to  a  deep  green  globule,  and  ultimately  affords  a  bead  of 
copper.  It  is  readily  distinguished  by  its  copper-green  colour  and  its 
association  with  copper  ores.  It  resembles  a  siliceous  ore  of  copper, 
Chrysocolla,  a  common  ore  in  the  mines  of  the  Mississippi  valley  ; 
but  it  is  distinguished  by  its  complete  solution  and  effervescence  in 
nitric  acid.  The  colour  also  is  not  the  bluish-green  of  chrysocolla. 
Green  malachite  usually  accompanies  other  ores  of  copper,  and  forms 
incrustations,  which  when  thick  have  the  colours  blended,  and 
extremely  delicate  in  their  shades  and  blending.  Perfect  crystals 
are  quite  rare.  The  mines  of  Siberia,  at  Nischne  Tagilsk  have 
afforded  great  quantities  of  this  ore.  A  mass  partly  disclosed  mea- 
sured at  top  9  feet  by  18  feet;  and  the  portion  uncovered  contained  at 
least  half  a  million  pounds  of  pure  malachite.  Other  noted  localities 
are  Chessy  in  France,  Sandlodge  in  Shetland,  Schwartz  in  the  Tyrol, 
Cornwall,  Australia,  and  the  island  of  Cuba.  This  mineral  receives 
a  high  [polish,  and  is  used  for  inlaid  work,  and  also  ear-rings,  snuff- 
boxes, and  various  ornamental  articles.  It  is  not  much  prized  in 
jewellery.  Very  large  masses  are  occasionally  obtained  in  Russia, 
which  are  worked  into  slabs  for  tables,  mantel-pieces,  and  vases, 
which  are  of  exquisite  beauty,  owing  to  the  delicate  shadings  and 
radiations  of  colour.  In  the  Great  Exhibition  of  1851  there  were 
magnificent  specimens  of  this  material  in  the  shape  of  doors  and 
vases  sent  thither  by  the  Emperor  of  Russia.  At  Versailles  there  is 
a  room  furnished  entirely  with  tables,  chairs,  &e.,  wrought  in 
malachite,  and  the  same  are  to  be  found  in  other  European  palaces. 
At  Nischne  Tagilsk,  a  block  of  malachite  was  obtained  weighing 
40  tons.  Malachite  is  sometimes  passed  off  in  jewellery  as  turquoise, 
though  easily  distinguished  by  its  shade  of  colour  and  much  inferior 
hardness.  It  is  r.  valuable  ore  when  abundant,  but  it  is  seldom 
smelted  alone,  because  the  metal  is  liable  to  escape  with  the  liberated 
volatile  ingredient,  carbonic  acid. 

Azuritc.  Blue  Carbonate  of  Copper. — Monocliuate.  In  modified 
oblique  rhombic  prisms,  the  crystals  rather  short  and  stout ;  lateral 
cleavage  perfect ;  also  massive ;  often  earthy.  Colour  deep  blue, 
azure,  or  Berlin  blue ;  transparent  to  nearly  opaque ;  streak  bluish, 


COPPER. 


COPROLITES. 


138 


Lustre  vitreous,  almost  adamantine.  Brittle.  Hardness,  3'5  to  4*5. 
Specific  Gravity,  3 '5  to  3"85.     Composition  : — 

Carbonic  Acid  25 '5 

Oxide  of  Copper  691 

Water  5"5 

Before  the  blow-pipe  and  in  acids  it  acts  like  the  preceding.  Azurite 
accompanies  other  ores  of  copper.  At  Chessy  in  France  its  crystal- 
lisations are  very  splendid.  It  is  found  also  in  Siberia,  in  the  Bannat, 
and  near  Redruth  in  Cornwall.  As  incrustations,  and  rarely  as 
crystals,  it  occurs  near  Singsing,  New  York ;  also  in  other  parts  of 
the  United  States. 

When  abundant  it  is  a  valuable  ore  of  copper.  It  makes  a  poor 
pigment,  as  it  is  liable  to  turn  green. 

Chrysocolla.  Silicate  of  Copper, — Usually  as  incrustations ;  botryoidal 
and  massive ;  also  in  thin  seams  and  stains,"  no  fibrous  structure 
apparent,  nor  any  appearance  of  crystallisation.  Colour  bright  green, 
bluish-green.  Lustre  of  surface  of  incrustations  smoothly  shining ; 
also  earthy.    Translucent  to  opaque.    Hardness,  2  to  3.  Specific 


Gravity,  2  to  2 '3.    Composition  : — 

Oxide  of  Copper   40'0 

Silica   36-5 

Water   20 -2 

Carbonic  Acid      ......  2-l 

Oxide  of  Iron    ......  l'O 


This  mineral  varios  much  in  the  proportion  of  its  constituents,  as 
it  is  not  crystallised.  It  blackens  in  the  inner  name  of  the  blow-pipe 
without  melting.  With  borax  it  is  partly  reduced.  No  effervescence 
nor  complete  solution  in  nitric  acid,  cold  or  heated. 

It  is  distinguished  from  green  malachite,  as  stated  under  that  species. 
It  accompanies  other  copper  ores  in  Cornwall,  Hungary,  the  Tyrol, 
Siberia,  Thuringia,  &c.  In  Chili  it  is  abundant  at  the  various  mines. 
In  Wisconsin  and  Missouri  it  is  so  abundant  as  to  be  worked  for 
copper.  It  was  formerly  taken  for  green  malachite.  This  ore  in  the 
pure  state  affords  30  per  cent,  of  copper,  but  as  it  occurs  in  the  rock 
will  hardly  yield  one-third  of  this  amount.  Still,  when  abundant,  as 
it  appears  to  be  in  the  Mississippi  valley,  it  is  a  valuable  ore.  It  is 
easy  of  reduction  by  means  of  limestone  as  a  flux. 

Dioptase  is  another  silicate  of  copper,  occurring  in  rhombohedral 
crystals  _and  hexagonal  prisms.  Colour  emerald  green.  Lustre 
vitreous  ;  streak  greenish.  Transparent  to  nearly  opaque.  Hardness, 
5.    Specific  Gravity,  3'28.    From  the  Kirghese  Steppes  of  Siberia. 

Besides  the  above  salts  of  copper,  the  following  species,  which  are  of 
little  use  in  the  arts,  are  given  in  Dana's  '  Manual  of  Mineralogy  '  : — 

Arsenates  of  Copper. 

Euchroite  has  a  bright  emerald-green  colour,  and  contains  33  per 
cent,  of  arsenic  acid  and  48  per  cent,  of  oxide  of  copper.  Occurs  in 
modified  rhombic  prisms.  Hardness,  3'75.  Specific  Gravity,  3'4. 
From  Lebethen  in  Hungary. 

Aphanesite  is  of  a  dark  verdegris-green  inclining  to  blue,  and  also 
dark  blue.  Hardness,  2'5  to  3.  Sp.  Gr.,  4-19.  It  contains  30  per  cent, 
of  arsenic  acid  and  54  per  cent,  of  oxide  of  copper.    From  Cornwall. 

Erinite  has  an  emerald-green  colour,  and  occurs  in  mammillated 
coatings.  Hardness,  4  5  to  5.  Sp.  Gr.,  4'04.  Contains  33'8  per  cent, 
of  arsenic  acid  and  59'4  per  cent,  of  oxide  of  copper.  From  Limerick, 
Ireland. 

Liroconite  varies  from  sky-blue  to  verdigris-green.  It  occurs  in 
rhombic  prisms  sometimes  an  inch  broad.  Hardness,  2 '5.  Sp.  Gr., 
2  8  to  2'9.  Contains  14  per  cent,  of  arsenic  acid  and  49  per  cent, 
of  oxide  of  copper. 

Olivenite  presents  olive-green  to  brownish  colours,  and  occurs  in  pris- 
matic crystals  or  velvety  coatings.  Hardness,  3.  Sp.  Gr.,  4'2.  Contains 
367  per  cent,  of  arsenic  acid  and  56'4  per  cent,  of  oxide  of  copper. 

Copper  Mica  is  remarkable  for  its  thin  foliated  or  mica-like  struc- 
ture. The  colour  is  emerald  or  grass-green.  Hardness,  2.  Sp.  Gr., 
2'55.  It  contains  21  per  cent,  of  arsenic  acid,  58  per  cent,  of  oxide 
of  copper,  and  21  per  cent,  of  water.    From  Cornwall  and  Hungary. 

Copper  Froth  is  another  arsenate  of  a  pale  apple-green  and  verdigris- 
green  colour.  It  has  a  perfect  cleavage.  It  contains  25  per  cent,  of 
arsenic  acid,  43'9  of  oxide  of  copper1,  17'5  of  water,  and  13'6  of  carbo- 
nate of  lime.    From  Hungary,  Siberia,  the  Tyrol,  and  Derbyshire. 

Condurrite  has  a  brownish-black  or  blue  colour.    From  Cornwall. 

These  different  arsenates  of  copper  give  an  alliaceous  odour  when 
heated  on  charcoal  before  the  blow-pipe. 

Phosphates  of  Copper. 

Pseudo-Malachite  occurs  in  very  oblique  crystals  or  massive  and 
incrusting,  and  has  an  emerald  or  blackish-green  colour.  Hardness, 
4'5  to  5.  Sp.  Gr.,  4'2.  Contains  68  per  cent,  of  oxide  of  copper. 
From  near  Bonn  on  the  Rhine,  and  also  from  Hungary. 

Libcthenite  has  a  dark  or  olive-green  colour,  and  occurs  in  prismatic 
crystals  and  massive.  Hardness,  4.  Sp.  Gr.,  3'6  to  3'8.  Contains  64 
per  cent,  of  oxide  of  copper.    From  Hungary  and  Cornwall. 

Thrombolite  is  a  green  phosphate  occurring  massive  in  Hungary. 
Contains  39  per  cent,  of  oxide  of  copper. 

These  phosphates  give  no  fumes  before  the  blow-pipe,  and  have  the 
reaction  of  phosphoric  acid. 


Chlorides  of  Copper. 

Atacamite. — Colour  green  to  blackish-green.  Lustre  adamantine  to 
vitreous ;  streak  apple-green.  Translucent  to  sub-translucent.  Occurs 
in  right  rhombic  prisms  and  rectangular  octahedrons  ;  also  massive. 
Consists  of  oxide  of  copper  76'6,  muriatic  acid  10-6,  water  12'8.  Gives 
off  fumes  of  muriatic  acid  before  the  blow-pipe,  and  leaves  a  globule 
of  copper.  From  the  Atacama  Desert  between  Chili  and  Peru,  and 
elsewhere  in  Chili;  also  from  Vesuvius  and  Saxony.  It  is  ground  up  in 
Chili,  and  sold  as  a  powder  for  letters  under  the  name  of  Arsenillo. 

A  Sulphate  Chloride  of  Copper  has  been  observed  in  Cornwall,  in 
blue  acicular  crystals,  apparently  hexagonal. 

Beaumontite  of  C.  T.  Jackson  is  a  hydrous  crenato-silicate  of  copper, 
containing  15'8  per  cent,  of  crenic  acid.  It  is  bluish-green  to  greenish- 
white,  and  pulverulent  when  dry.    From  Chessy,  France. 

Vanadate  of  Copper. — Massive  and  foliated  or  pulverulent;  folia 
citron-yellow,  pearly.    From  the  Ural. 

Buratite. — A  hydrous  carbonate  of  copper,  zinc,  and  lime,  occurring 
in  bluish  radiating  needles.  Sp.  Gr.,  3'2.  From  Chessy,  France  ;  the 
Altai  Mountains ;  and  Tuscany. 

Velvet  Copper  Ore.  —  In  velvety  druses  or  coatings,  consisting  of 
short  fine  fibrous  crystallisations.    Colour,  fine  smalt  blue. 

Copper  has  been  known  since  the  earliest  periods.  It  is  obtained 
for  the  arts  mostly  from  pyritous  copper — the  gray  sulphurets 
and  the  carbonate ;  also  to  some  extent  from  the  black  oxide  and 
from  solutions  of  the  sulphate.  The  principal  copper  mines  in  the 
world  are  those  of  Cornwall  and  Devon  in  England ;  of  the  island  of 
Cuba ;  of  Copiapo  and  other  places  in  Chili ;  Chessy,  near  Lyon,  in 
France  ;  in  the  Erzgebirge,  in  Saxony ;  at  Eisleben  and  Sangerhausen, 
in  Prussia ;  at  Goslar,  in  the  Lower  Harz ;  at  Schemnitz,  Kremnitz, 
Kapnik,  and  the  Bannat,  in  Hungary ;  at  Fahlun,  in  Sweden ;  at 
Turmsk,  Nischne  Tagilsk,  and  other  places  in  the  Urals ;  also 
in  China  and  Japan.  Lately  extensive  mines  have  been  opened  in 
Southern  Australia.  Copper,  united  with  zinc  in  different  proportions, 
forms  brass  and  pinchbeck.  Bronze  is  an  alloy  of  copper  with  7  to  10 
per  cent,  of  tin.  This  is  the  material  used  for  cannon.  With  8  per 
cent,  of  tin  it  is  the  bronze  used  for  medals.  With  20  per  cent,  of 
tin,  the  material  for  cymbals.  Bell-metal  is  composed  of  copper  with 
a  third  to  a  fifth  as  much  tin  by  weight.  Sheet-copper  is  made  by 
heating  the  copper  in  a  furnace,  and  rolling  it  between  iron  rollers. 
Copper  is  also  worked  by  forging  and  casting.  In  casting,  it  will  not 
bear  over  a  red  heat  without  burning. 

(We  are  indebted  for  the  substance  of  this  article  to  Dana's  excel- 
lent '  Manual  of  Mineralogy.')  [Supplement.] 

COPPER,  ORES  OF.  [Copper.] 

COPPERAS.  [Copper.] 

COPROLITES  (/cdn-poj  and  A(0os),  the  fossilised  excrements  of 
reptiles,  fish,  and  other  animals,  found  in  various  strata  of  the  earth. 
Dr.  Buckland  iu  his  '  Bridgewater  Treatise '  first  drew  attention  to 
the  probable  nature  of  these  substances,  some  of  which  had  been 
previously  known  under  the  name  of  Bezoar  Stones.  These  fossils 
were  first  detected  in  the  Lias  at  Lyme  Regis  and  in  other  localities, 
and  their  true  nature  inferred  from  the  fact  of  their  identity  with 
similar  masses  found  actually  within  the  body  of  many  species  of 
Ichthyosaurus.  The  Coprolites  are  often  found  to  contain  scales  of 
fishes,  and  occasionally  teeth,  and  fragments  of  bone,  belonging  to 
species  of  fishes  and  reptiles  which  have  been  swallowed  by  the  animal 
as  food,  and  have  passed  undigested  through  its  stomach.  They  often 
occur  in  a  spirally  twisted  form,  which  is  a  characteristic  of  the 
excrements  of  some  of  the  larger  forms  of  recent  fish,  and  have  been 
accepted  by  comparative  anatomists  as  indications  of  the  nature  of 
the  intestinal  tube  in  the  extinct  forms  of  Reptiles  and  Fishes. 

Professor  Liebig  says  in  his  'Letters  on  Chemistry,'  "In  the  autumn 
of  1842  Dr.  Buckland  pointed  out  to  me  a  bed  of  Coprolites  in  the 
neighbourhood  of  Clifton,  from  half  to  one  foot  thick,  inclosed  in  a 
limestone  formation,  extending  as  a  brown  stripe  in  the  rocks  for 
miles  along  the  banks  of  the  Severn.  The  limestone  marl  of  Lyme 
Regis  consists  for  the  most  part  of  one  fourth  part  of  fossil  excrements 
and  bones.  The  same  are  abundant  in  the  Lias  of  Batheaston,  and 
Broadway  Hill,  near  Evesham.  Dr.  Buckland  mentions  beds  several 
miles  in  extent,  the  substance  of  which  consists  in  many  places  of  a 
fourth  part  of  Coprolites." 

Coprolites,  when  chemically  examined,  are  found  to  contain  a  large 
proportion  of  phosphate  of  lime.  Liebig  states  that  some  he  examined 
from  Clifton  contained  above  18  per  cent,  of  phosphate  of  lime,  whilst 
other  specimens  have  afforded  a  much  larger  per  centage.  The 
occurrence  of  phosphate  of  lime  in  these  substances  has  led  to  their 
use  as  manures,  and  large  quantities  are  annually  collected  in  this 
country  for  that  purpose.  Bofore  being  used  they  are  submitted  to 
the  action  of  sulphuric  acid,  by  which  the  phosphate  is  converted  into 
a  super-phosphate  of  lime.    [Manure,  in  Arts  and  Sc.  Div.] 

Not  only  have  the  beds  of  the  Lias  afforded  deposits  of  phosphate 
of  lime  which  have  received  the  name  of  Coprolites,  but  they  have  also 
been  found  in  the  Greensand,  in  the  Wealden  Formation,  and  in  the 
Red  Crag.  In  the  latter  formation  it  may  be  altogether  doubted  as 
to  whether  the  phosphate  of  lime  there  found  in  the  form  of  dark- 
brown  or  blackish  smooth  nodules,  can  be  appropriately  called 
Coprolites.  These  nodules  occur  in  beds  or  seams  running  through 
the  Rod  Crag  of  Suffolk,  where,  in  the  neighbourhood  of  Ipswich  and 
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Woodbridge,  and  on  the  sea-coast  of  Felixstow  and  Bawdsey,  it  is 
worked  to  a  considerable  extent.  In  addition  to  these  nodules,  are 
found  the  fragments  of  the  bones  of  various  forms  of  Cetacece,  all  of 
which  contain  large  quantities  of  phosphate  of  lime,  and  are  collected 
under  the  name  of  Coprolites.  It  is  still  a  question  of  interest  as  to 
how  the  nodules  not  having  an  organic  basis  have  been  formed.  It 
has  been  supposed  that  all  deposits  of  phosphate  of  lime  are  derived 
from  the  destruction  of  organised  beings,  but  it  is  very  evident  that 
phosphate  of  lime  must  have  existed  in  some  form  or  another  before 
the  creation  of  either  vegetable  or  animal  beings.  The  increase  also 
of  the  number  of  individuals  of  species  of  plants  and  animals  demand 
that  there  should  be  some  constant  supply  of  this  substance  from  the 
mineral  kingdom.  Whatever  may  be  the  result  of  further  inquiry  on 
this  point,  there  can  be  little  doubt  of  the  impropriety  of  calling  all 
deposits  of  phosphate  of  lime  Coprolites.  A  better  general  name  and 
which  is  not  exposed  to  the  objection  of  a  false  theory  would  be 
Phosphatite.  [Phosphatite.] 

COPROPHAGI.  [SCARABiEIDES.] 

COPTIS  (from  kowtw,  to  cut),  a  genus  of  Plants  belonging  to  the 
natural  order  Ranunculacece.  It  has  5-6  sepals,  coloured,  petaloid, 
deciduous ;  the  petals  small,  cucullate ;  the  stamens  20-25 ;  the 
capsules  6-10,  on  long  stalks,  somewhat  stellate,  membranous,  ovate, 
oblong,  tipped  with  the  style ;  4-6  seeded. 

C.  trifolia,  Gold  Thread,  has  ternate  leaves,  obovate  blunt  toothed 
hardly  3-lobed  leaflets;  the  scape  1-fiowered.  It  is  a  native  of  Ice- 
land, Norway,  Greenland,  Siberia,  and  Kamtchatka,  in  swampy  woods, 
and  also  of  the  cedar-swamps  of  North  America,  from  Canada  to 
Virginia.  It  is  a  small  plant  with  white  flowers  and  a  yellow  fibrous 
rhizoma  which  runs  in  all  directions.  The  French  in  Canada  call  it 
Tissavoyanne  jaune.  A  decoction  of  the  leaves  and  stalks  is  used  by 
the  Indians  for  giving  a  yellow  colour  to  cloth  and  skins.  The  rhizo- 
mata  are  bitter,  and  when  administered  as  a  medicine  act  iu  the  same 
manner  as  quassia,  gentian,  and  other  bitters,  but  are  not  astringent ; 
it  is  a  popular  remedy  in  the  United  States  for  aphthous  affections  of 
the  mouth  in  children. 

C.  a8plenifoliah3.shitema.te  leaves,  the  leaflets  rather  pinnatifid,  very 
acutely  serrated,  the  scape  2-flowered.  It  is  a  native  of  Japan  and  the 
north-west  coast  of  America. 

Both  species  are  pretty  plants,  and  will  thrive  in  a  peat  soil.  A  moist 
situation  agrees  with  them,  or  they  may  be  planted  in  pots  among  alpine 
plants.    They  may  be  propagated  by  seed,  or  by  dividing  the  roots. 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Medica.) 

CORACES.  [Cobacias.] 

CORACIAS,  a  genus  of  Birds  belonging  to  the  Insessorial  or  Perch- 
ing division. 

Linmeus  arranged  the  genus  Coracias  between  Corvus  and  Oriolus. 
Pennant  ('British  Zoology')  gives  it  a  position  between  the  Nut- 
Cracker  and  the  Oriole ;  M.  Dumenl  placed  it  between  the  Birds  of 
Paradise  and  the  Crows  ;  and  Meyer  arranged  it  in  his  second  order, 
Coraces,  among  which  it  stands  in  Illiger's  method.  Cuvier  placed  the 
Rollers  (Coracias,  Linn.)  between  the  Crows  (Corvus,  Linn.)  and  the 
Birds  of  Paradise  (Paradisea,  Linn.),  the  position  assigned  to  them  by 
Lace'pede ;  and  includes  under  that  title  the  Rollers  properly  so  called 
(Coracias  garrula,  Linn.  &c),  and  the  Rolles  (Colaris). 

Mr.  Vigors  places  them  in  his  family  Corvidce.  [CoitviDiE.] 

M.  Lesson's  family  Eurystomidm  (Rolliers  of  Cuv.)  consists  of  the 
Rollers  (Galgulus,  Brisson,  and  Coracias,  Linn.) ;  the  genus  Rolle 
(Eurystomus,  Vieill.  [Meropid.e],  Colaris,  Cuv.,  Coracias,  Linn.)  ;  the 
genus  Mainatus  (Eulabes,  Cuv.,  Qracula,  Linn.) ;  and  the  genus  Mino, 
Less.  M.  Lesson  rejects  the  term  Coracias,  because  many  authors 
have  so  dismembered  it,  according  to  their  different  views,  that  a 
confusion  calculated  to  produce  error  is  the  result. 

In  the  system  of  Mr.  Swainson,  who  retains  the  generic  name 
Coracias,  the  Rollers  appear  among  the  Mcropidce.  [Meropidje.] 

The  Prince  of  Canino  arranges  the  genus  Coracias,  giving  as  an 
example  the  common  Roller,  ( C.  garrula,  Linn. )  in  the  family 
Ampelida;.    ('  Birds  of  Europe  and  North  America.') 

In  Mr.  Gould's  great  work  on  the  'Birds  of  Europe,'  the  Roller 
(C.  garrula)  comes  down  between  the  Bee-Eater  (Merops  apiaster)  and 
Kingfisher  (Alcedo  aspida). 

Mr.  Yarrell  ('  British  Birds ')  arranges  the  common  Roller  under 
the  family  Meropidm. 

C.  garrula,  the  Roller.  It  is  the  Pica  Marina  and  Pica  Merdaria  of  the 
Italians ;  Rollier  of  the  French ;  Birk-Heher,  Blaue-Racke,  and 
Mandelkrahe,  of  the  Germans ;  Spransk  Kraka,  Blakraka,  and  Alle- 
kraka,  of  the  Swedes ;  Ellekrage  of  Brunich ;  and  Rholydd  of  the 
Welsh.  The  bill  is  black  towards  the  point,  becoming  brown  at  the 
base  with  a  few  bristles ;  irides  of  two  circles  yellow  and  brown ;  head, 
neck,  breast,  and  belly  various  shades  of  verditer-blue  changing  to 
pale  green ;  shoulders  azure-blue,  back  reddish-brown,  rump  purple, 
wing-primaries  dark  bluish-black,  edge  lighter,  tail-feathers  pale 
greenish-blue,  the  outer  ones  tipped  with  black,  those  in  the  middle 
also  much  darker  in  colour ;  legs  reddish-brown ;  in  old  males  the 
outer  tail-feathers  are  somewhat  elongated. 

Adult  females  differ  but  little  from  the  males ;  young  birds  do  not 
attain  their  brilliant  colour  till  the  second  year.  (Gould,  '  Birds  of 
Europe.')    Length  about  13  inches. 

•  This  bird  appears  to  have  a  wide  geographical  range.    In  Europe, 
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it  is  found  in  Denmark,  Sweden  (where  it  arrives  with  the  Cuckoo), 
and  the  southern  provinces  of  Russia ;  is  more  common  in  Germany 
than  France,  where  however  it  has  been  found  in  Provence  ;  and  it 
has  been  taken  at  Gibraltar.  In  Italy,  according  to  Prince  Bonaparte, 
it  is  rather  common,  arriving  in  the  spring  and  departing  in  September. 
In  Malta  and  Sicily  it  is  exposed  for  sale  in  the  shops  of  poulterers, 
and  is  said  to  have  the  taste  of  a  turtle-dove.  In  the  Morea  it  is  con- 
sidered a  delicacy  in  the  autumn,  when  it  is  fat  with  its  summer  food. 
It  has  been  captured  at  Aleppo,  and  at  Trebizond  and  Erzerum.  It 
visits  the  countries  between  the  Black  and  the  Caspian  seas  ;  and 
Dr.  von  Siebold  and  M.  Burger  include  it  among  the  birds  of  Japan. 
In  North  Africa  it  is  found  from  Marocco  to  Egypt.  Flocks  were  seen 
by  Adanson  at  Senegal,  and  he  concluded  that  they  passed  the  winter 
there.  Dr.  Andrew  Smith  records  it  among  the  birds  of  South  Africa. 
In  Great  Britain  it  has  been  killed  in  Cornwall,  in  Suffolk,  and  Norfolk, 
in  Cambridgeshire,  in  Yorkshire,  Northumberland,  Perthshire,  the  east 
of  Scotland,  and  Orkney.  It  has  been  only  occasionally  seen  in  Ireland. 


The  Roller  (Oorucias  garrula). 

Deep  forests  of  oak  and  birch  appear  to  be  the  favourite  haunts  ot 
the  Roller.  In  the  '  Annals  of  Natural  History '  for  1839,  it  is  stated 
by  a  traveller  in  Asia  Minor,  that  the  Roller,  which  was  most  common 
throughout  the  south  and  west  parts  of  the  country  wherever  the 
magpie  was  not  found  (for  it  was  not  seen  in  the  same  district  with 
that  bird),  was  observed  to  fall  through  the  air  like  a  Tumbler  Pigeon. 
Temminck  states  that  it  makes  its  nest  in  the  holes  of  trees,  where  it 
lays  from  four  to  seven  eggs  of  a  lustrous  white.  M.  Vieillot  states 
that  iu  Malta,  where  trees  are  scarce,  the  bird  builds  on  the  ground. 
Iu  Barbary  it  has  been  observed  to  form  its  nest  in  the  banks  of  the 
Sheliff,  Booberak,  and  other  rivers ;  and  Pennant  remarks  that  where 
trees  are  wanting,  it  makes  it  in  clayey  banks.  These  last  modes  of 
nidification  bring  it  very  close  to  the  Bee-Eaters  and  Kingfishers,  whose 
eggs  quite  resemble  those  of  the  Roller  in  colour  and  shape,  and  only 
vary  in  size.  The  male  takes  his  turn  to  sit.  The  food  is  very  varied, 
according  to  Temmiuck,  who  enumerates  moles,  crickets,  cockchafers, 
grasshoppers,  millipedes,  and  other  insects,  slugs,  and  worms.  Gould 
states  that  it  feeds  on  worms,  slugs,  and  insects  generally.  Yarrell 
informs  us  that  the  food  consists  of  worms,  slugs,  insects  in  their 
various  stages,  and  berries. 

Bechstein  observes  that  till  lately  he  had  thought  that  the  Roller 
was  untameable  ;  but  Dr.  Meyer  of  Offenbach  had  convinced  him  to 
the  contrary,  having  himself  reared  them  in  his  room  by  the  following 
method  : — The  young  ones  must  be  taken  from  the  nest  when  only 
half  grown,  and  fed  on  little  bits  of  cow's-heart  or  any  other  meat 
which  is  lean  and  tender,  till  they  can  feed  alone  ;  small  frogs,  worms, 
and  insects  may  then  be  added.  Its  mode  of  killing  and  swallowing 
insects  is  thus  described  :  it  commences  by  seizing  and  crushing  them 
with  its  bill,  and  then  throws  them  into  the  air  several  times,  in  order 
to  receive  them  in  its  throat,  which  is  very  capacious.  When  the 
morsel  is  too  large,  or  the  insect  is  still  alive,  the  bird  strikes  it  hard 
against  the  ground,  and  begins  again  to  throw  it  into  the  air  till  it 
falls  not  across,  but  so  as  to  thread  the  throat,  when  it  is  easily  swa>- 
lowed.  Bechstein  says  that  he  had  never  seen  the  bird  drink.  The 
translator  of  Bechstein's  interesting  little  book  states,  that  he  once 
saw  a  Roller  drink  after  having  swallowed  dry  ants' -eggs  ;  it  then  ate 
greedily  of  lettuce  and  endive.  "  Another  which  I  kept,"  adds  the 
translator,  "  liked  the  outside  of  lettuces  and  spinach  after  having 
eaten  insects,  especially  beetles,  which  are  very  heating.  To  judge 
from  what  I  have  observed,  the  Roller  is  by  nature  wild  and  solitary  ; 
it  seldom  changes  its  situation  except  to  seek  its  food  or  to  hide  itself 
from  strangers.  It  is  a  good  thing,  whether  kept  in  a  cage  or  let 
range,  always  to  have  a  box  in  its  way,  in  which  it  may  take  refuge 
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when  frightened ;  it  will  not  fail  to  hide  itself  there,  and  by  this 
means  will  not  be  tempted  to  beat  itself  violently,  which  it  does  when 
it  cannot  fly  from  the  object  of  its  fright.  It  knows  its  mistress  very 
well,  lets  her  take  it  up,  comes  near  her,  and  sits  without  any  fear  on 
her  knees  for  whole  hours  without  stirring.  This  is  as  far  as  it  goes 
even  when  tamed.  It  is  neither  caressing  nor  familiar  :  when  fright- 
ened it  utters  harsh  cries,  softer  ones  when  its  food  is  brought ;  but 
'  crag,  crag,  craag,'  at  the  same  time  raising  its  head,  is  the  expression 
of  it3  joy  or  triumph." 

Gracula  religiosa  (Linnams),  the  Mino-Bird,  is  the  Beo  and  Mencho 
of  the  Javanese,  Teeong  of  the  Sumatraus,  and  is  referred  by  Mr.  Swain- 
son  to  the  Sturnidre.  Mr.  G.  R.  Gray  arranges  it  under  the  family 
Corrida;,  in  the  sub-family  Graculinee.  Mr.  Swainson  states  that 
analysis  has  convinced  him  that  neither  the  Rollers  nor  the  bird  in 
question  belong  to  the  Corrida' ;  and  he  remarks  that  the  little  value 
that  can  be  attached  to  speculations  on  the  rank  of  the  present  genera 
founded  upon  mere  synthesis,  will  best  appear  by  looking  to  those 
artificial  arrangements  that  place  the  short-legged  Rollers  close  to  the 
long-legged  and  powerfully-constructed  Grakle  (Gracula  religiosa). 
M.  Lesson  places  this  bird  next  to  the  Rollers,  and  among  the 
Euryttomida;. 


Mino-llird  [Gracula  religiosa).    (Eulabes  Jaranus,  Yieill.) 

It  is  the  type  of  Cuvier's  genus  Eulabes,  which  has  the  following 
characters  : — Bill  short,  stout,  not  so  long  as  the  head  ;  entirely  com- 
pressed. Frontal  feathers  advancing  far  upon  the  base,  but  not 
dividing  the  front.  Culmen  gradually  curved  from  the  base  to  the 
tip,  which  is  distinctly  notched.  Commissure  but  slightly  augulated. 
Under  mandible  with  the  base  broad  and  dilated.  Nostrils  basal, 
naked,  round,  sunk  in  a  depression.  Frontal  feathers  short,  velvety. 
Head  with  naked  wattles.  WiDgs  as  in  Pastor.  Tail  short,  even. 
Feet  rather  short,  very  strong.  Tarsus  and  middle  toe  equal ;  hinder 
toe  shorter;  inner  toe  almost  equal  to  the  outer  toe.  (Sw.) 

Its  colour  is  of  a  deep  velvety  black  ;  a  white  space  in  the  middle 
of  the  wing ;  bill  and  feet  yellow ;  behind  the  eye  spring  fleshy  ca- 
runcles of  a  bright  orange-colour,  and  extend  beyond  the  occiput. 

It  is  found  in  Java,  Sumatra,  and  the  great  Eastern  Islands. 

Insects  and  fruits  form  the  food  of  the  Mino-Bird,  which  is  easily 
tamed,  and  learns  to  whistle  and  talk  with  great  facility.  With  the 
natives  it  is  a  great  favourite  in  consequence.  Marsden  says  of  it, 
that  it  has  the  faculty  of  imitating  human  speech  in  greater  perfection 
than  any  other  of  the  feathered  tribe.  Bontius,  who  terms  it  Pica, 
sen  potius  Sturnus  Indicus,  heads  the  chapter  where  he  figures  and 
describes  it,  with  the  following  lines  : — 

"  Psittaeus  Eois  quamvis  tibi  missus  ab  oris 
Jussa  loquar  :  vincit  me  Sturnus  garrulus  Indus." — 

And  tells  the  following  story  : — There  was,  when  he  was  in  Batavia, 
an  old  Javanese  woman,  the  servant  of  a  Chinese  gardener,  who  kept 
one  of  these  birds,  which  was  very  loquacious.  Bontius  was  very 
anxious  to  buy  it,  but  this  the  old  woman  would  not  hear  of.  He 
then  begged  that  she  would  at  least  lend  it  to  him  that  its  picture 
might  be  taken,  a  request  which  was  at  last  granted  with  no  very 
good  grace,  the  ancient  Mohammedan  dame  being  under  great  appre- 
hension that  Bontius  would  offer  that  abomination,  pork,  to  her 
beloved  bird.  This  he  promised  not  to  do,  and  had  the  loan  of  the 
Mino,  which  kept  continual]}'  saying  "  Orang  Nasarani  Catjor  Macan 
Babi."  This,  being  interpreted,  means  "  Christian  Dog,  Eater  of 
Pork  ; "  and  Bontius  came  to  the  conclusion  that  the  unwillingness  of 
the  old  woman  arose  not  only  from  the  fear  of  her  bird  being  dese- 
crated by  an  offer  of  swine's  flesh,  but  also  from  the  apprehension 
that  he  or  his  servants,  irritated  by  its  contumelies,  would  wring  its 
neck.  M.  Lesson  also  saw  one  at  J ava  which  knew  whole  phrases  of 
the  Malay  language. 


The  general  opinion  seems  to  be  that  there  is  but  one  species  of 
Mino-Bird. 

Cuvier  however  states  that  Linnceus  confounded  two  species  under 
the  name  of  Gracida  religiosa,  namely,  Eulabes  Indicus  and  Eulabes 
Javanus. 

M.  Lesson,  who  states  that  only  one  species  is  known,  namely,  the 
Mainate  Religieux,  Gracula  religiosa,  Linn.,  Beo  and  Mencho  of  the 
Javanese,  remarks  afterwards  that  there  is  said  to  be  a  smaller  variety  : 
this  is  probably  the  Eulabes  Indicus  above  noticed. 


Eulabes  Jndieus. 

The  last-mentioned  ornithologist  applies  the  old  Indian  word  Mino 
as  a  generic  term  for  a  very  different  bird,  Mino  Dumonlii,  described 
by  him  in  the  '  Zoology  of  the  Coquille,'  and  there  figured  at  pi.  26. 
He  is  also  of  opinion  that  Gracula  calva,  Linn.,  should  be  added  to 
this  genus. 

CORA'CINA,a  genus  of  Birds,  separated  from  the  Crows  (Corrida;) 
by  Vieillot,  and  divided  by  him  into  four  sections.  The  first  comprises 
those  species  which  have  the  bill  furnished  at  its  base  with  velvety 
feathers  (Les  Col-Nus,  'naked  necks') ;  the  second  those  whose  nostrils 
are  covered  with  setaceous  feathers,  directed  forwards,  and  whoae 
upper  mandible  is  notched  towards  the  end  (Les  Choucaris,  Graucalus) ; 
the  third  those  whose  bill  is  naked  at  the  base,  and  notched  at  the 
point  (Coracina  gymnocejihala,  Vieillot ;  Corrus  calvus,  Latham,  for 
example)  ;  and  the  fourth,  that  curious  species  on  which  Geoffroy- 
Saint-Hilaire  founded  his  genus  Cephalopterus. 

Cuvier,  in  the  last  edition  of  the  '  Rogue  Animal,'  defines  Graucalus 
to  be  the  Greek  name  of  an  ash-coloured  bird  (oiseau  cendre),  and 
says  that  three  Choucaris  out  of  four  are  of  that  colour.  M.  Vieillot, 
he  adds,  confounds  these  birds  with  his  Coracince,  which  comprise  the 
Gijmnoderi  and  the  Gtjmnocephali. 

M.  Lesson,  who  places  the  group  under  the  Ampelidce,  observes  that 
the  genus  Coracina  is  far  from  being  determined.  Thus,  he  observes, 
M.  Vieillot  places  under  it  the  Cephahplerus  of  M.  Geoffroy-Saint- 
Hilaire,  the  Choucaris  and  the  Col-Nu,  or  Gymnoderus.  (He  might 
have  added  the  Gymnoccphahis  of  Geoffroy  and  Cuvier.)  Temminck 
adds  to  it  many  of  the  Cotingas  of  Le  Vaillant ;  but  for  his  own 
(Lesson's)  part,  he  adopts  the  term  Coracina  for  that  group  of  birds 
which  Cuvier  has  collected  together  under  the  name  of  Piauhaus. 

Coracina,  Lesson  (Coracina,  Temminck  ;  Les  Piauhaus,  Cotinga, 
Cuvier  ;  Piauhau,  Querula,  Vieillot). — Bill  depressed,  smooth,  ciliated 
at  the  base,  thick,  narrowed  at  the  point,  angular  above,  a  little  curved 
towards  the  end,  slightly  toothed  at  the  point ;  lower  mandible  a  little 
flattened  below ;  head  and  neck  feathered,  but  without  any  ornamental 
plumes,  and  without  any  naked  skin. 

C.  scutata,  Temminck  and  Latham.  This  species  differs  but  little 
from  Coracina  rubricollis,  Muscicapa  rubricollis,  of  Gmelin,  in  the 
colour  of  its  plumage,  but  the  wings  are  shorter.  In  C.  rubricollis  the 
plumage  is  all  black,  with  the  exception  of  the  throat  and  front  of 
the  neck,  which  are  of  a  purpled  rose-colour.  In  C.  scutata,  the  red, 
which  covers  the  throat  and  breast,  goes  as  low  as  the  upper  part  of 
the  belly,  and  the  bill  is  not  black  as  it  is  in  C.  rubricollis.  It  is  found 
in  Brazil,  which  is  also  the  habitat  of  C.  rubricollis. 

Gymnocephalus(Coracina,  Vieillot). — M.  Lesson  observes  that  Messrs^ 
Vieillot  and  Temminck  place  the  Gymnocephali  (Bald-Heads)  among 
the  Coracince,  and  that  Cuvier  contents  himself  with  observing  that 
Corrus  calvus,  Latham,  the  type  of  this  new  genus,  has  the  bill  of  the 
Tyrants,  with  the  ridge  (culmen)  a  little  more  arched,  and  a  great 
portion  of  the  face  denuded  of  feathers.  Le  Vaillant,  he  states, 
regarded  this  denudation  of  the  skin  in  the  front  of  the  head  as  the 
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result  of  a  particular  habit ;  and  in  the  '  History  of  the  Birds  of 
Paradise '  has  printed  a  note,  in  which  he  affirms  that  he  had  received 
from  Cayenne  a  specimen  having  this  part  well  covered  with  feathers ; 
but  M.  Lesson  adds  that  he  himself  had  seen  at  Koohefort  more 
than  twenty  skins  of  Gymnocephali,  and  that  all  had  the  face  bare  of 
feathers.  However  it  may  be,  he  continues,  this  genus  entirely 
requires  revision. 

0.  calvus,  the  Capuchin  Baldhead.  It  is  the  Coracina  gymnoccphala, 
Vieillot ;  Cwvus  calvus,  Latham.  Size  of  the  crow ;  and  of  the  colour 
of  Spanish  snuff,  or,  as  some  authors  write  it,  Capuchin  colour,  whence 
the  Creoles  of  Cayenne  give  it  the  name  of  Oiseau  mon  Pere.  The 
quills  and  the  tail-feathers  are  black.  The  large  beak  and  ample  fore- 
head bare  of  feathers  give  a  singular  air  to  this  bird.  Vieillot  observes 
that  it  has  been  compared  to  the  rook,  on  account  of  the  nakedness 
of  the  head,  a  comparison  which  seems  to  him  just ;  "  for,"  says 
Vieillot,  "  it  has  not  this  part  naked  till  it  is  adult,  the  young,  like 
the  young  rook,  having  the  head  entirely  feathered,  and  even  the 


Capuchin  BaldUead  [Gymnoccphalus  calms). 

nostrils  covered  with  small  setaceous  feathers,  as  I  can  testify,  from 
the  inspection  of  a  young  individual  of  which  I  have  made  mention 
in  the  first  edition  of  the  '  NouveauDictionnaire  d'Histoire  Naturelle.'  " 
It  is  a  native  of  Guyana. 
Gymnoderus  {Coracina,  Vieillot,  Temminck ;  Cotinga,  Le  Vaillant). — 


The  principal  characters  of  Gymnoderus,  Geoffroy-Saint-Hilaire,  re&t 
on  the  possession  of  a  bill  like  that  of  the  Coracinee  and  Ccphalopteri, 
with  a  partially  naked  neck  and  a  head  covered  with  velvety  feathers. 

G.  fectidus.  It  is  Coracir.a  gymnodera,  Vieillot;  Corvus  nudus, 
Latham;  Gracula  nudicollis,  Shaw;  Gracula  fcr.tida,  Linnaeus;  Col- 
Nu,  Buffon.  Rather  larger  than  the  jackdaw,  but  the  body  is  thick 
and  fleshy.  The  sides  of  the  neck  are  entirely  naked,  and  only  pre- 
sent some  traces  of  down.  Buffon's  figure,  on  the  contrary  (Planches 
Enlum.  G09),  represents  this  part  as  being  clothed  with  a  considerably 
thick  down.  Upper  part  of  the  head,  back  of  the  neck  and  throat, 
covered  with  small  close-set  feathers  like  black  velvet.  External 
edges  of  the  quills  of  the  middle  of  the  wing,  the  last  quills,  and  all 
the  wing-coverts,  bluish-gray.  Great  quills  and  tail-feathers  black, 
with  bluish  reflections.  The  rest  of  the  plumage,  bill,  and  feet,  black. 
Eyes  red  brown,  with  a  yellow  skin  beneath.  The  female  is  smaller, 
and  of  a  brownish  black.    It  is  a  native  of  Brazil  and  Guyana. 


Gymnoderus  fwtidus,  male. 

Ctphalopterus. — Bill  strong,  robust ;  mandibles  nearly  equal,  the 
upper  one  convex  and  scarcely  curved  at  the  summit,  not  notched  at 
the  point ;  lower  mandible  flattened  below.  Nostrils  longitudinal, 
open,  hollowed  into  an  oval  excavation  ;  bristles  at  the  border  of  the 
bill,  which  infringe  a  little  on  the  frontal  feathers.  Two  rows  of 
feathers,  taking  their  origin  on  the  forehead,  and  elevating  themselves 
into  a  plume  or  crest  on  the  head.  The  feathers  of  the  neck  form  a 
kind  of  pendent  pelerine  in  front  of  the  neck,  which  is  naked. 

C.  ornatus.    It  is  the  Coracina  cephaloplera  of  Vieillot.    Colour  a 
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uniform  blue  black.  Head  and  base  of  the  bill  ornamented  with  a 
plume  or  crest,  forming  a  sort  of  parasol,  composed  of  straight  elevated 
feathers,  with  white  and  stiff  shafts,  and  terminated  by  an  ear  (dpi)  of 
black  beards,  which  projects  forwards  (se  renverse  eu  devant).  The 
sides  of  the  neck  are  naked,  but  long  feathers  forming  a  loose  pelerine, 
and  hanging  down  lower  than  the  breast,  spring  from  beneath  the 
throat  and  from  the  sides  of  the  neck.  Tail  long,  slightly  rounded. 
General  plumage  of  a  deep  black.  Crest  and  feathers  of  the  pelerine 
giving  metallic  reflections.  (Lesson.) 

The  bird  that  furnished  the  description  was  brought  to  M.  Geoffroy- 
Saint-Hilaire  from  Lisbon.  M.  Lesson  states  that  the  belief  was  that 
it  came  from  Brazil,  but  that  a  well-informed  Portuguese  had  told 
him  that  it  was  from  Goa.  M.  Vieillot  says  that  the  colour  of  the 
naked  skin  of  the  neck  is  cerulean  blue.  Mr.  Swainson,  in  his 
'  Natural  History  and  Classification  of  Birds,'  London,  1836,  says  : — 
"  The  crest  of  this  extraordinary  bird  is  immensely  large,  advancing 
so  far  in  front  as  to  touch  the  end  of  the  bill,  and  it  is  compressed  in 
the  same  manner  as  that  of  Rupicola  ;  but  the  ends  of  the  feathers, 
instead  of  meeting  so  as  to  form  a  sharp  ridge,  suddenly  recede  from 
each  other,  curve  outwards,  and  form  a  most  elegant  drooping  line  of 
plumes,  hanging  over  on  the  sides  so  as  to  shade  the  face  like  an 
umbrella.  The  figures  that  have  hitherto  been  given  of  this  rare 
bird  are  all  taken  from  the  specimen  in  the  Paris  Museum,  and  which 
has  been  sadly  distorted  in  the  setting  up.  A  minute  examination  of 
this  specimen  has  convinced  us  that  the  frontal  feathers,  instead  of 
being  raised  over  the  bill,  as  Temminck  represents  them,  partly  repose 
and  overshadow  it,  at  least  as  much  as  do  those  of  Calyptomena  and 
Rupicola"  (vol.  i.  p.  41).  The  species  above  noticed  is  the  only  one 
known. 

CORACITE  (Le  Conte),  an  ore  resembling  Pitchblende  [Ura- 
nium], in  which  oxide  of  aluminium  supplants  a  part  of  the  oxide 
of  uranium  contained  in  that  mineral.  It  is  found  on  the  north 
shore  of  Lake  Superior  in  a  vein  two  inches  wide,  near  the  junction 
of  trap  and  syenite.  It  occurs  massive  with  a  resinous  lustre,  and 
has  a  hardness  of  4'5,  and  a  specific  gravity  of  4 '38. 

CORAL.  [Poltpifera.] 

CORAL  RA.G,  the  most  calcareous  or  at  least  most  coralliferous 
part  of  the  Oxford  Oolite  Formation.  It  is  a  variable  and  singular 
rock,  most  rich  in  Madrephyllicea  and  Echinodermata,  in  the  vicinity 
of  Calne. 

CORALLINA.  [Corallinacete.] 

CORALLINACEiE,  a  family  of  Marine  Plants  belonging  to  the 
order  Algce.  According  to  Harvey's  definition  it  includes  the  Coral- 
lina' and  Spongitece  of  Kutzing,  aud  the  CoraUinidce  and  Nulliporidte 
of  Dr.  Johnston. 

The  forms  referred  to  this  family  have  been  alternately  regarded 
as  animals  and  plants.  When  their  structure  was  imperfectly  under- 
stood they  were  regarded  with  many  of  the  zoophytes  (Polypifera 
and  Polyzoa)  and  sponges  as  sea-weeds.  When  the  animal  nature 
of  these  beings  was  established  it  was  again  an  inference  that  the 
Corallines  belonged  to  the  animal  kingdom.  Recent  researches  have 
however  demonstrated  the  truly  vegetable  nature  of  this  family  both 
in  their  general  structure  and  mode  of  reproduction.  The  following 
is  Dr.  Harvey's  diagnosis  in  his  'Manual  of  the  British  Marine 
Algae  :' — Rigid,  articulated,  or  crustaceous,  mostly  calcareous  sea- 
weeds, purple  when  recent,  fading  on  exposure  to  milk-white. 
Composed  of  closely-packed  elongated  cells  or  filaments,  in  which 
carbonate  of  limc'is  deposited  in  an  organised  form.  Tetraspores 
tufted,  contained  in  ovate  or  spherical  conceptacles.  Ceramidia 
furnished  with  a  terminal  pore. 

The  following  general  remarks  on  this  family  are  taken  from  Dr. 
Harvey's  work  : — The  root,  where  this  organ  is  manifested,  is  an  ex- 
panded crustaceous  disc,  often  widely  spreading.  The  frond  almost 
always  calcareous,  effervescing  strongly  when  thrown  into  acids,  rarely 
destitute  of  lime,  very  variable  in  aspect  and  habit.  The  lowest 
forms  of  the  order  are  simple  incrustations,  spreading  like  the  crus- 
taceous lichens  over  the  surface  of  rocks,  or  the  fronds  of  the  larger 
Algce.  In  the  smaller  of  these  the  crust  is  a  mere  film,  as  thin  as 
paper,  generally  circular,  and  extending  by  means  of  small  additions 
to  the  circumference,  so  that  the  frond  becomes  marked  as  it  advances 
with  concentric  circles.  In  the  larger  the  crust  is  thick  and  stony, 
rising  here  and  there  into  prominences  and  sinking  into  depressions. 
Still  farther  advance  manifests  itself  by  the  crust  assuming  a  branched 
habit:  at  first  papilla?  rise  from  the  surface;  these  thicken,  and 
widen,  and  lengthen,  and  at  length  throw  out  branches,  till  a  shrubby 
frond,  of  stony  hardness,  but  extremely  brittle,  is  formed.  All  these 
changes  in  character  take  place  within  the  limits  of  a  single  genus, 
Melobesia.  Nearly  related  to  this  (aud  by  many  botanists  considered 
identical)  is  Mastophora,  a  genus  in  which  the  frond  is  expanded 
into  leafy  lobes,  usually  fan-shaped,  sessile,  or  stalked,  but  not  adnate 
to  rocks ;  of  a  flexible  substance,  containing  a  smaller  portion  of 
carbonate  of  lime  than  the  former  group.  Some  of  these  have  the 
habit  of  Padina,  but  differ  from  that  genus  in  being  of  a  red  colour. 
They  are  the  most  perfectly  organised  of  the  leafy  or  frondose 
Corallines  (Milleporece).  The  articulated  or  true  Corallines  are 
filiform,  either  pinnated  or  dichotomous,  the  branches  formed  of 
strings  of  calcareous  articulations,  truncated  at  the  upper  extremity 
and  rounded  at  the  lower,  each  articulation  connected  with  that  above 


and  below  it  by  a  flexible  joint  composed  of  cellular  tissue,  destitute 
of  carbonate  of  lime.  This  joint  in  our  British  species  is  scarcely 
evident  till  after  maceration  ;  but  in  many  exotic  species  (of  Amphiroa) 
it  is  so  long  as  to  interrupt  the  continuity  of  the  articulations,  and  is 
either  marked  or  coated  with  wart-like  calcareous  tubercles. 

The  form  of  the  articulations  varies  extremely,  and  often  in  the 
same  species,  or  even  in  the  same  specimen,  so  that  the  determination 
of  these  plants  is  sometimes  difficult.  In  many  the  articulations  are 
cylindrical,  in  others  oval  and  compressed,  in  some  flat  and  irregularly 
shaped  ;  but  in  the  greater  number  they  are  heart-shaped  or  wedge- 
shaped,  with  the  upper  angles  frequently  prolonged  with  horns. 

The  fructification  consists  of  hollow  external  or  immersed  con- 
ceptacles containing  a  tuft  of  oblong  spores,  divided  at  maturity  by 
three  horizontal  fissures  into  four  parts.  They  are  therefore  totra- 
spores,  precisely  similar  to  those  of  Plocamium,  Hypnea,  &c.  The 
nature  of  the  conceptacle  varies  even  in  the  same  species.  Thus  in 
Corallina  it  is  normally  formed  by  the  metamorphosis  of  the  terminal 
articulation  of  the  branches,  which  swells  at  the  sides  and  becomes 
pierced  at  the  apex;  but  in  C.  squamata  and  even  in  C.  officinalis 
other  articulations  frequently  bear  numerous  small  hemispherical 
conceptacles  on  their  sides ;  and  sometimes  the  whole  surface  is 
warted  with  such,  and  these  irregular  organs  are  equally  furnished 
with  tetraspores  as  the  normal  ones.  These  latter  conceptacles,  which 
are  irregular  in  Corallina,  are  the  normal  fruit  of  Amphiroa,  a  genus 
chiefly  from  the  Southern  Ocean.  In  Jania  the  conceptacle  is  similar 
to  that  of  Corallina,  except  that  it  generally  bears  a  pair  of  ramuli 
(resembling  the  antennae  of  an  insect)  from  its  upper  angles. 

The  Corallines  are  found  in  all  parts  of  the  ocean,  but  are  much 
more  numerous  in  warm  than  in  cold  countries,  and  some  of  the 
species  of  the  tropical  and  sub-tropical  ocean  are  among  the  most 
beautiful  of  marine  vegetables.  Until  recently  the  plants  of  this 
order  were  with  other  calcareous  Algce  confounded  with  Zoophytes,  or 
polypiferous  corals.  They  are  however  undoubtedly  of  vegetable 
nature,  aud  when  the  lime  which  they  contain  is  removed  by  acid, 
the  vegetable  framework  concealed  beneath  it  is  found  to  be  of  a 
similar  structure  to  that  of  other  Rhodosperms,  to  which  group  of 
xilgce  they  are  further  allied  by  their  colour  and  the  nature  of  their 
spores.  The  order  consists  of  two,  or  if  Lythocystes  be  rightly  placed 
in  it,  of  three  sub-orders,  as  follows : — 

SynoiJsis  of  the  Brit  ish  Genera. 
Sub-order  1.    Corallinece. — Frond  filiform,  articulated. 

1.  Corallina. — Frond  pinnated.    Ceramidia  terminal,  simple. 

2.  Jania. — Frond  dichotomous.  Ceramidia  tipped  with  two  horn- 
like ramuli. 

Sub-order  2.  Nulliporem. — Frond  crustaceous  or  foliaceous,  opaque, 
not  articulated. 

3.  Melobesia. — Frond  stony,  forming  either  a  crustaceous  expansion 
or  a  foliaceous  or  shrub-like  body. 

4.  Hildenbrandtia. — Frond  cartilaginous,  not  stony,  forming  a 
crustaceous  expansion. 

Sub-order  3.  Lythocystece. — Frond  plane,  hyaline,  composed  of 
cells  radiating  from  a  centre.    Fructification  unknown. 

5.  Lythocystis. — A  minute  parasite. 

Sub-order  1.  Corallinece. 

1.  Corallina. — Frond  filiform,  articulated,  branched  (mostly  pin- 
nate), coated  with  a  calcareous  deposit.  Fructification  turbinate  or 
obovate,  mostly  terminal  ceramidia,  pierced  at  the  apex  by  a  minute 
spore,  and  containing  a  tuft  of  erect  pyriform  or  club-shaped  trans- 
versely parted  tetraspores.  Name  from  Corallium,  Coral,  which  these 
plants  resemble  in  having  a  stony  substance. 

C.  officinalis  is  the  most  common  example  of  this  genus  on  British 
shores.  It  is  decompound,  pinnate,  the  lower  articulations  cylindrical, 
twice  as  long  as  broad,  upper  slightly  obconical,  round  edged,  their 
angles  blunt,  ultimate  ramuli  cylindrical  obtuse.  It  is  found  on  rocks 
between  the  tide  marks,  extending  from  the  limits  of  high  to  the 
extremity  of  low  water  mark.  Perennial.  Winter  and  spring.  The 
root  is  a  widely  expanded  red  crust.  The  fronds  from  two  to  six 
inches  high,  tufted,  much  branched,  bipinnated,  but  varying  greatly 
in  luxuriance  according  to  the  depth  at  which  it  grows. 

C.  elongata  and  C.  squamata  are  both  British  species,  and  are 
mentioned  in  Dr.  Johnston's  work  on  the  Corallines  and  also  by 
Dr.  Harvey. 

2.  Jania.  —  Frond  filiform,  articulated,  dichotomous,  branched, 
coated  with  a  calcareous  deposit.  Fructification  urn-shaped.  Ceramidia 
formed  of  the  axillary  articulation  of  the  uppermost  branches  (mostly 
two-horned),  pierced  at  the  apex  by  a  minute  pore,  and  containing  a 
tuft  of  erect  pyriform  transversely  parted  tetraspores.  Named  from 
Janira,  one  of  the  Nereides. 

J.  rubens  is  found  on  all  parts  of  the  British  coast  on  the  smaller 
Algce  between  tide  marks.  The  articulations  of  the  principal  branches 
and  ramuli  are  cylindrical,  about  four  times  as  long  as  broad.  The 
fronds  are  from  half  an  inch  to  two  inches  high,  densely  tufted, 
dichotomous,  many  times  forked,  fastigiate  ;  branches  either  erect  or 
spreading  gradually,  tapering  upwards.  Articulations  cylindrical  in 
all  parts  of  the  frond,  without  prominent  angles  ;  those  near  the  base 
very  short,  the  upper  ones  gradually  longer.    Ceramidia  subterminal, 
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urn-sliaped  with  long  horns,  formed  of  two  to  four  articulations. 
Colour  a  pale  red  with  a  purplish  shade  when  quite  fresh. 

/.  corniculala  is  also  found  on  the  southern  shores  of  England  and 
Ireland,  and  in  Jersey. 

Sub-order  2.  Nulliporem. 

3.  Mehbesia. — Frond  attached  or  free,  either  flattened,  orbicular, 
sinuated  or  irregularly  lobed,  or  cylindrical  and  branched  (never  arti- 
culated), coated  with  a  calcareous  deposit;  fructification  conical, 
sessile.  Ceramidia  scattered  over  the  surface  of  the  frond,  and  con- 
taining a  tuft  of  transversely-parted  oblong  tetraspores.  The  genus 
is  named  from  one  of  the  sea  nymphs  of  Hesiod. 

M.  polymorpha  is  found  attached  to  rocks,  thick,  stony,  incrusting, 
or  rising  into  short  clumsy  branches,  which  are  seldom  much  divided, 
and  often  merely  rudimentary.  Much  is  yet  to  be  done  in  working 
out  the  species  of  this  genus. 

M.  pustulata  is  the  largest  and  most  developed  of  the  parasitic 
section  of  the  genus.  It  is  found  on  Phyllophora  rubens,  Chondrus 
crispus,  &c.  It  is  thick,  of  a  dull  purple  or  green  colour,  oblong  or  lobed, 
incrusting,  smooth.  Ceramidia  numerous,  large,  rather  prominent,  and 
conical.  Dr.  Johnston  refers  this  species  to  Corallina  officinalis. 
This  plant,  he  says,  appears  first  in  the  guise  of  a  circular  calcareous 
patch  of  a  purplish  colour,  and  in  this  state  is  common  on  almost 
every  object  that  grows  between  tide-marks.  When  developing  on 
the  leaves  of  Zostera,  or  in  other  unfavourable  sites,  these  patches  are 
usually  pulverulent  and  ill-coloured,  green  or  white,  and  never 
become  large ;  but  in  suitable  situations  they  continue  enlarging  in 
concentric  circles,  each  marked  with  a  pale  zone  until  they  ultimately 
cover  a  space  of  several  inches  in  diameter.  The  resemblance  which 
in  this  condition  the  crust  has  to  some  crustaceous  fungi,  more  espe- 
cially to  Polyporus  versicolor,  is  remarkably  exact ;  and  neither  is  it 
less  variable  than  the  fungus  in  its  growth,  the  variations  depending 
on  the  nature  of  the  site  from  which  it  grows.  If  this  is  smooth  and 
even,  the  foliaceous  coralline  is  entirely  adnate  and  also  even  ;  but  if 
the  surface  of  the  site  is  uneven  or  knobbed,  the  coralline  assumes  the 
same  character.  If  it  grows  from  the  edge  of  a  rock,  or  the  frond  of 
a  narrow  sea-weed,  or  from  a  branch  of  the  perfect  coralline,  the 
basal  lamina;  spread  beyond  in  overlapping  imbrications  of  consider- 
able neatness  and  beauty  ;  they  are  semicircular,  wavy,  either  smooth 
or  studded  with  scattered  granules,  and  these  granules  (ceramidia) 
may  be  either  solid  or  perforated  on  the  top.  Such  states  of  the 
coralline  have  been  described  as  Millepora  lichenoides,  while  its 
earlier  states  constitute  Lamouroux's  various  species  of  Melobesia. 

4.  Hildenbrandlia. — -The  frond  cartilagineo-membranaceous  (not 
stony),  crustaceous,  suborbicular,  adhering  by  its  lower  surface  ; 
composed  of  very  slender  closely-packed  vertical  filaments ;  concep- 
tacles  immersed  in  the  frond,  orbicular,  depressed,  pierced  by  a  hole, 
and  containing  tetraspores  and  paraphyses  at  the  base  of  the  cavity. 

H.  rubra  is  found  on  smooth  stones  and  pebbles  between  tide-marks 
and  in  deep  water.  It  is  very  common,  and  forms  a  thin  membra- 
nous crust,  at  first  orbicular,  and  spreading  concentrically,  at  last 
irregular  in  form,  following  the  sinuosities  of  the  body  to  which  it 
may  be  attached.  Viewed  under  the  microscope,  a  small  portion 
shows  minute  cells  lying  in  a  clear  jelly.  When  in  fruit,  the  surface 
is  pitted  with  disc-like  depressions,  pierced  by  a  hole  which  commu- 
nicates with  a  chamber  in  which  the  spores  lie.  The  colour  is 
variable ;  now  a  bright,  now  a  dull  red. 

Sub-order  3.  (?)  Lithocysteos. 
Lithocystis. — Plant  calcareous ;   consisting  of  a  single  plane  of 
cellules,  which  are  disposed  in  radiating  dichotomous  series,  forming 
an  uppressed  flabelliform  frond.    Named  from  a  stone  in  the  bladder, 
because  the  cells  have  stony  coats. 

5.  L.  Alhnanni  is  parasitical  on  Chrysymenia  clavellosafrom  an  oyster 
bed  at  Malahide,  Dublin,  by  Professor  Allmann.  It  forms  minute  dot- 
like patches  of  a  whitish  colour  on  the  fronds  of  the  Chrysymenia. 
Each  dot  consists  of  one  or  several  fan-shaped  fronds  composed  of 
quadrate  cells  disposed  in  dichotomous  series.  The  plant  is  brittle, 
colourless,  and  effervesces  in  acid. 

(Harvey,  British,  Alga;.) 
CORALLINES.  [Corallinacejs.] 
CORAL  L1UM.  [Poltpifera.] 

CORALLORHI'Z  A,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidece,  and  to  the  tribe  Malaxidece.  It  has  a  converging  perianth  ; 
the  lips  with  two  prominent  longitudinal  ridges  at  the  base ;  3-lobed, 
the  lateral  lobes  small,  the  middle  lobe  large,  slightly  emarginate ;  the 
Bpur  short  or  obsolete  ;  the  stigma  triangular ;  the  rostellum  obsolete, 
but  with  a  large  globose  appendage ;  the  anthers  terminal,  2-celled, 
opening  transversely ;  the  column  elongated ;  the  germen  slightly 
stalked,  straight. 

C.  innata  has  the  spur  obsolete  or  wanting.  It  has  thick  fleshy 
roots  with  much  branched  fibres.  The  flowers  are  seated  on  a  spike, 
and  are  of  a  yellowish  colour.  It  is  found  in  Great  Britain  in  moun- 
tainous woods,  but  is  a  rare  plant.  There  are  several  American  species. 
They  are  exceedingly  difficult  of  cultivation. 

CORALWORT.  [Dextaria.] 

CORBULA,  a  genus  of  Marine  Mollusca,  belonging  to  the  Lamelli- 
branchiata.    The  shell  is  suborbicular  or  oval,  tumid  or  depressed, 
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very  inequivalve,  slightly  inequilateral,  rounded  anteriorly,  more  or 
less  truncated  posteriorly ;  beaks  prominent ;  surface  of  the  valves 
more  or  less  furrowed  or  transversely  striated,  covered  with  an  epi- 
dermis. Hinge  composed  of  a  recurved  primary  tooth  in  one  or  both 
valves,  with  corresponding  socket  and  ligamental  pit  beside  it.  Liga- 
ment small,  interior.  Muscular  impressions  slightly  marked,  united 
by  a  pallial  one  with  a  very  slight  sinus.  The  animal  is  short,  with 
very  short  united  siphonal  tubes.  Orifices  fimbriated.  Mouth  closed, 
except  in  front,  where  there  is  an  opening  for  a  bony  narrow  thick 
foot  of  considerable  dimensions.  Anal  siphon  with  a  conspicuous 
tubular  membrane.    Labial  tentacles  slender. 

This  genus  was  once  o.bundant  ia  the  European  seas,  especially 
during  the  early  part  of  the  Tertiary  epoch.  Only  a  few  species  now 
exist.    It  has  more  species  in  the  tropical  seas  of  the  present  day. 

C.  nucleus  is  one  of  the  most  common  species  in  the  seas  around  the 
British  Islands.  Whilst  very  frequently  found  in  the  dredges,  it  is 
seldom  washed  on  shore  or  found  in  shallow  waters.  It  is  about  half 
an.  inch  in  length  and  about  one-fourth  less  in  breadth. 

This  genus  belongs  to  De  Blainville's  family  Pyloridea,  which 
embraces  Solen,  Panopea,  Mya,  and  other  allied  species.  [Pyxoridia.] 

CORCHORUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Tiliacew.  The  leaves  of  C.  olitorius  are  used  in  Egypt  as  a  pot-herb. 
Fishing-lines  and  nets,  rice  bags,  and  a  coarse  kind  of  linen  called  tat, 
are  made  in  India  of  the  fibres  of  C.  capsularis. 

CORDIA,  a  genus  of  Plants  belonging  to  the  natural  order  Cordiacea'. 
It  has  a  tubular  calyx,  4-5-toothed.  Corolla  funnel  shaped  or  cam- 
panulate,  with  a  flat  5-7-cleft  limb,  and  a  hairy  or  naked  throat. 
Stamens  5,  short,  inserted  in  the  throat  of  the  corolla.  Style  pro- 
truding, bifid,  with  4  stigmas.  Ovary  3-4-celled.  Drupe  containing 
1  stone  with  1  or  3  cells,  two  of  which  are  usually  abortive. 

C.  latifolia  is  a  native  of  Hindustan.  It  has  numerous  spreading  and 
drooping  branches ;  the  young  shoots  angular  and  smooth.  The  general 
height  of  trees  ten  or  twelve  years  old  about  20  feet.  Leaves  alternate, 
petioled,  round,  cordate,  and  ovate,  often  slightly  repand  ;  3-nerved  ; 
of  a  hard  texture,  smooth  above,  scabrous  and  pale  underneath  ;  from 
3  to  7  or  even  8  inches  long,  and  rather  less  in  breadth.  Petioles 
nearly  rounded  and  smooth.  Panicles  short,  terminal,  and  lateral, 
roundish ;  the  branches  alternate,  diverging,  and  one  or  more 
frequently  dichotomous.  Flowers  numerous,  small,  white.  Bracts 
minute, villous.  Calyx  villous, campanulate,  leathery;  mouth  unequally 
toothed.  Corolla  short,  campanulate.  Segments  5,  linear-oblong; 
filaments  as  long  as  the  segments  of  the  corolla,  and  inserted  imme- 
diately under  their  fissures.  Anthers  incumbent.  Ovary  ovate,  4-celled, 
with  one  ovule  in  each  attached  to  the  upper  end  of  the  axis.  Style 
short.  Stigma  4-cleft ;  segments  long,  rugose,  and  recurved.  Drupe 
oblate-spheroidal,  about  au  inch  or  an  inch  and  a  quarter  in  diameter; 
smooth  when  ripe,  straw-coloured,  covered  with  a  whitish  bloom. 
Under  the  name  Sebesten  Plums,  Sebestans,  or  Sepistans,  two  sorts 
of  Indian  fruit,  have  been  employed  as  pectoral  medicines,  for  which 
their  mucilaginous  qualities,  combined  with  some  astringency,  have 
recommended  them.  They  are  believed  to  have  been  the  Pevsea  of 
Dioscorides.  Linnams  has  erroneously  applied  the  name  of  Sebesten 
to  an  American  species  of  this  genus  which  is  not  known  in  medicine. 

C.  Myxa  is  a  native  of  many  parts  of  India,  Persia,  Arabia,  and  Egypt. 
The  trunk  is  generally  crooked,  from  6  to  12  feet  high,  and  as  thick 
or  thicker  than  a  man's  body.  The  bark  gray,  cracked  in  various 
directions.  Branches  numerous,  spreading,  and  bent  in  every  possible 
direction,  forming  a  dense  shady  head.  The  flowers  are  numerous, 
white,  small ;  a  very  large  proportion  of  them  are  sterile,  and  they 
always  want  the  stylo.  The  drupe  is  globular,  smooth,  the  size  of  a 
cherry,  sitting  in  the  enlarged  calyx  ;  when  ripe,  yellow  ;  the  pulp  is 
almost  transparent,  very  tough,  and  viscid.  The  smell  of  the  nut 
when  cut  is  heavy  and  disagreeable;  the  taste  of  the  kernels  like  that 
of  filberts.  It  is  the  true  Sebesten  of  the  European  Materia  Medica. 
The  fruits,  according  to  Roxburgh,  are  not  used  in  the  Circars 
medicinally,  but  when  ripe  are  eaten  by  the  natives,  and  also  most 
greedily  by  several  sorts  of  birds,  being  of  a  sweetish  taste.  The 
wood  is  soft,  and  of  little  use  except  for  fuel.  It  is  reckoned  one  of 
the  best  kinds  for  kindling  firo  by  friction,  and  is  thought  to  have 
furnished  the  wood  from  which  the  Egyptians  constructed  their 
mummy  cases.  The  wood  is  said  by  Dr.  Royle  to  be  accounted  a 
mild  tonic. 

C.  Gerasacanthus  is  a  native  of  the  West  Indies  in  woods,  and  of 
Mexico,  near  Acapulco.  It  has  ovate  oblong  leaves,  acute,  quite 
entire,  glabrous ;  racemes  terminal,  aggregate ;  flowers  verticillate, 
sessile;  calyx  10-furrowed,  10-striped,  downy;  limb  of  corolla  5-cleft; 
throat  villous ;  stamens  the  length  of  the  corolla.  This  is  esteemed  one 
of  the  best  timber-trees  in  Jamaica,  of  which  it  is  a  native.  The  wood  is 
of  a  dark  brown  colour,  and  gently  striped  ;  it  is  tough  and  elastic,  of 
a  fine  grain,  and  easily  worked.  It  is  called  Spanish  Elm  or  Prince 
Wood  by  the  English,  and  Bois  de  Chypre  by  the  French. 

C.  Rumphii  has  brown  wood  beautifully  veined  with  black,  and 
smelling  of  musk. 

There  are  above  100  species  of  this  genus. 

(Lindley,  Flora  Medica.) 

CORDIA'CE^E,  a  small  natural  order  of  Monopetalous  Exogcns, 
with  a  shrubby  or  arborescent  habit,  a  gyrate  inflorescence,  and  a 
drupaceous  fruit.   The  leaves  are  alternate,  usually  covered  with  aspe- 
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rities,  and  destitute  of  stipules.  The  calyx  is  inferior  and  5-toothed  ; 
the  corolla  regular,  with  5  stamens  proceeding  from  the  tube,  and 
alternate  with  the  segments.  There  is  a  pendulous  ovule  in  each  cell, 
and  the  style  is  twice-forked.  The  cotyledons  are  crumpled  or  folded 
in  plaits  lengthwise.  The  affinities  of  the  order  are  almost  equal  between 
BoraginacetB  and  Convolvulacece,  but  preponderates  in  favour  of  the 
former.  The  only  economical  plants  contained  in  it  are  the  Sebesten 
Plums,  the  produce  of  Cordia  My.ra  and  Sebestcna,  the  rind  of  which 
is  succulent-  and  mucilaginous.    All  the  species  are  tropical. 

CORDIERITE.  [Iolite.] 

COREGONUS.  [Salmonidje.] 

CORIANDER.  [Coriandrum.] 

CORIANDRUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbellifene.  It  has  5  acute  calyx  teeth,  unequal  and  permanent ;  petals 
obovate,  emarginate,  with  an  indexed  segment,  the  exterior  radiating 
and  bifid.  Fruit  globose,  with  10  ribs  scarcely  separating.  Half 
fruits,  with  5  primary  depressed  wavy  ridges,  and  4  secondary  ones 
(besides  the  marginals)  more  prominent  and  keeled.  Channels  with- 
out vittaj ;  commissure  with  2  vittpe.  Seed  hollowed  out  in  front 
with  a  loose  skin.  The  species  are  smooth  herbs.  Leaves  multifid  ; 
umbels  with  3  or  5  rays.  Involucre  none ;  involucels  about  8-leaved, 
halved. 

C.  sativum  is  found  in  the  corn-fields  of  Tartary,  the  Levant,  Greece, 
Italy,  and  the  south  of  Europe.    It  is  not  really  wild  in  England. 

The  root  is  tapering,  the 
stem  erect,  12  or  18  inches 
high,  more  or  less  branch- 
ed, leafy,  round,  striated. 
The  lower  leaves  are  pin- 
nate on  longish  slender 
stalks,  their  leaflets  wedge- 
shaped  or  fan-shaped,  and 
acutely  notched ;  upper 
leaves  multifid  in  fine 
lineal  segments.  The 
flowers  are  white,  often  of 
a  reddish  tint.  The  fruit 
pale  brown,  somewhat 
coriaceous,  spherical,  1 4 
lines  in  diameter;  all  the 
ridges  indistinctly  shown 
on  account  of  their  slight 
elevation ;  the  vittse  of 
Coriandrum  sativum.  the  commissure  short,  lu- 

1,  a  portion  of  an  umbel,  In  fruit;  2,  a  fruit  nate,  just  visible  without 
magnified  ;  3,  a  transverse  section  of  the  same,  dissection.     The  fruit  is 

carminative  and  aromatic. 
Cullen  considered  it  more  powerfully  corrective  of  the  odour  and  taste 
of  senna  than  any  other  aromatic.    (Lindley,  '  Flora  Medica.') 

Coriander  fruit,  or  seeds  as  they  are  incorrectly  called,  are  used  in 
sweetmeats,  in  certain  stomachic  liqueurs,  and  in  some  countries  in 
cookery  :  they  are  little  esteemed  in  England. 

CORIARIA'CE^E,  a  very  small  natural  order  of  Gynobasic  Poly- 


Coriaria  myrtifolia. 
1,  a  flower  with  its  bract,  the  anthers  not  yet  visible  ;  2," the  same  with  the 
anthers  projecting ;  3,  a  cross  section  of  the  ovary ;  4,  a  seed  ;  5,  a  vertical 
section  of  the  same. 

petalous  Exogenous  Plants,  with  opposite  or  alternate  exstipulate 
leaves,  10  stamens,  with  an  hypogynous  insertion,  and  5  distinct 


ovaries,  with  distinct  spreading  stigmas.  The  two  genera,  of  which 
alone  the  order  consists,  are  nearly  allied  to  Rutaccm,  but  their  leaves 
are  not  dotted.  The  only  plant  that  gives  the  order  any  interest  is 
Coriaria,  myrtifolia,  a  shrub  inhabiting  the  south  of  Europe,  and 
employed  by  dyers  for  staining  black.  Its  fruit  is  succulent,  and  said 
to  be  poisonous. 
CORIOCELLA.  [Chismobranchiata.] 

CORK,  botanically  considered,  is  a  soft  and  elastic  layer  of  bark 
which  becomes  remarkably  developed  in  the  kind  of  oak  inhabiting 
Spain  and  Portugal.  [Quercus  ;  Bark.]  This  substance  is  deve- 
loped in  other  plants,  but  in  none  in  so  large  quantity  as  in  the 
Quercus  Suber.  As  soon  as  the  bark  dies  it  ceases  to  grow,  and  then, 
not  distending  as  it  is  pressed  upon  from  within,  it  falls  ofl'  in  flakes 
which  correspond  to  the  layers  that  are  formed  annually.  These 
flakes  are  the  layers  of  cork  which  the  Spaniards  collect  under  the 
name  of  the  outer  bark,  while  the  inner  living  bark  is  or  rather  should 
be  spared.  We  are  told  however  by  Captain  S.  Cook  that  the 
Spaniards  have  been  in  the  habit  of  stripping  off  the  inner  bark  also, 
although  it  is  of  no  value  except  for  tanning,  and  although  its  removal 
destroys  the  trees.  The  same  intelligent  observer  states  that  the 
cork-tree  occurs  in  Spain  throughout  the  whole  extent  of  the  Tierra 
Caliente,  but  is  most  abundant  in  Catalonia  and  Valencia,  whence  the 
principal  exports  have  been  made.  Cork  appears  to  be  a  corruption 
of  the  Latin  word  1  cortex.'  For  the  uses  of  Cork  in  the  arts  see  Cork 
in  Arts  and  Sc.  Div. 

CORK,  MOUNTAIN.  [Asbestus.] 

CORK-TREE.  [Quercus.] 

CORK-WING.  [Crenilabrus.] 

CORKLING.  [Cp.enilabuus.] 

CORMORANT.  [Pelecanid^:.] 

CORN-MAR1  GOLD.  [Chrysanthemum.] 

CORN-SALAD.  [Valerianella.] 

CORNA'CE^E,  a  small  natural  order  of  Polypetalous  Exogenous 
Plants.  They  consist  principally  of  shrubs,  very  rarely  of  herbaceous 
plants.  They  have  opposite  strongly-veined  leaves  without  stipules ;  an 
inferior  ovary,  in  each  of  whose  cells  is  one  pendulous  ovule  ;  4  val- 
vate  petals  ;  4  stamens  alternating  with  them  ;  and  a  drupaceous  fruit 
with  two  cells ;  the  embryo  lies  in  some  fleshy  albumen. 


Cornel-Tree  (Curmis  mas). 

1,  an  expanded  flower,  with  the  petals  and  stamens  ;  2,  an  ovary  cut  through 
vertically,  showing  a  cup-like  disc  surrounding  the  base  of  the  style,  and  the 
pendulous  ovules  ;  3,  a  fruit  cut  so  as  to  show  the  stone;  4,  a  vertical  section 
of  the  stone,  exhibiting  the  embryo  and  albumen. 

Many  of  the  species  are  cultivated  in  European  gardens,  especially 
Corivas  mas,  the  Cornel-Tree ;  O.  alia,  C.  sanguinea,  and  0.  sericea, 
called  Dogwood;  together  with  Bentkamia  fragifcra.  They  are 
valued  either  for  their  bright-red  shoots,  which  in  the  winter  are 
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highly  ornamental,  or  for  their  richly-coloured  fruit.  Bcnthamia 
fragifera  in  particular  has  its  drupes  collected  in  roundish  strawberry- 
like heads,  which  have  a  beautiful  effect  in  the  south-west  of  England, 
where  it  has  been  several  years  introduced  from  the  Himalaya  Moun- 
tains. The  bracts  of  some  species  of  this  order  are  very  large,  and 
resemble  petals,  and  being  white  they  are  a  gay  substitute  for  the 
flowers  themselves,  which  are  small  and  inconspicuous.  This  is 
particularly  the  case  with  Cornus  herbacea,  C.  florida,  and  Bcnthamia 
fragifera.  Medicinally,  Cornaceous  plants  are  of  great  importance. 
The  American  physicians  estee  n  the  bark  of  Cornus  florida  and 
C.  sericea  equal  to  Cinchona  as  a  febrifuge. 

Formerly  the  Cornus  mas  used  to  be  cultivated  in  gardens  for  the 
sake  of  its  fruit,  which  were  called  Cornelian  Cherries.  It  is  a  deci- 
duous tree,  with  clusters  of  small  starry  yellow  flowers,  appearing  in 
the  spring  before  the  leaves.  The  leaves  are  ovate-lanceolate,  acute, 
wavy,  and  of  a  dull  grayish-green.  The  fruit  consists  of  oblong 
drupes  of  a  red  or  occasionally  a  yellow  colour ;  they  are  excessively 
austere  before  ripe,  but  eventually  blet  like  medlars,  and  then 
become  eatable. 

This  order  is  allied  to  Umbellifera  and  Hamamclidacece.  There 
are  9  genera  and  above  40  species. 

CORNBRASH,  a  thin  calcareous  member  of  the  Oolitic  Formations. 
It  constitutes  the  uppermost  band  of  the  Bath  Oolitic  Formation, 
and  is  extremely  rich  in  Echinodermata  and  Conchifcra,  but  somewhat 
remarkably  deficient  in  Belemnites. 

CORNCRAKE.  [Rallidjs.] 

CORNEA.  [Eye.] 

CORNEL-TREE.  [Cornus.] 

CORNELIAN,  or  CARNELIAN.  [Agate.] 

CORNELIAN  CHERRY.  [Cornaceje.] 

CORNISH  CHOUGH.  [Corvims.] 

CORNISH  DAW.  [Convmas.] 

CORNSTONE.  The  peculiar  Limestone,  often  mottled  in  colour, 
of  the  Old  Red-Sandstone  of  Hereford,  Salop,  and  South  Wales,  receives 
this  title.    (Murchison,  Silurian  System.) 

CORNU  AMMONIS.  [Ammonites.] 

CORNULITES,  an  obscurely  characterised  genus  (of  Pobjpiaria  ?), 
which  occurs  in  the  Silurian  Limestones  and  Sandstones  very  fre- 
quently, as  at  Dudley,  Usk,  Marloes  Bay,  &c.  (Murchison,  Silurian 
System,  pi.  26,  f.  5.) 

CORNUS,  a  genus  of  Plants,  the  type  of  the  natural  order  Comacew. 
It  has  a  calyx  with  a  very  small  4-toothed  limb  ;  with  4  oblong 
sessile  petals ;  6  stamens ;  1  style ;  a  baccate  drape  marked  with 
traces  of  a  calyx ;  the  stone  2-celled,  rarely  3-celled ;  the  seeds 
solitary,  pendulous ;  the  albumen  fleshy  ;  the  radicle  of  the  embryo 
shorter  than  the  cotyledons.  The  species  are  trees,  shrubs,  or  low 
herbs,  with  opposite  leaves,  and  white  flowers,  sometimes  yellowish. 

C.  sanguinea,  Dog- Wood,  Wild  Cornel-Tree,  has  arborescent  straight 
branches ;  ovate  cuspidate  leaves,  green  on  both  sides ;  the  cymes 
flat,  without  an  involucre.  This  plant  is  a  shrub,  reaching  a  height 
of  5  or  6  feet.  Its  branches  are  of  a  reddish  colour.  It  is  a  native  of 
Great  Britain,  in  hedges  and  thickets.  It  also  inhabits  North  America, 
in  Canada  and  the  State  of  New  York ;  but  was  probably  introduced 
there.  It  has  a  dark  purple  fruit,  which  is  very  bitter.  Matthiolus 
says  that  it  contains  an  oil,  which  is  sometimes  expressed,  and  is  used 
for  lamps.  The  wood  is  used  for  making  charcoal,  from  which  gun- 
powder is  made.  The  fruits  are  sometimes  mistaken  for  those  of 
buckthorn,  but  do  not  possess  the  active  properties  of  that  plant. 
The  wood  is  also  used  for  making  skewers  for  butchers.  It  is  called  in 
the  country  Female  Cornel,  Prick- Wood,  Dogberry-Tree,  Hound' s- 
Tree,  Gaten,  and  Gaten-Tree. 

C.  suecica,  Dwarf  Cornel,  has  herbaceous  stems,  the  leaves  all  oppo- 
site, sessile,  ovate ;  the  nerves  separate  almost  to  the  base ;  the 
flowers  umbellate,  shorter  than  the  4-leaved  petaloid  involucre.  It  is 
found  in  high  mountain  pastures  in  England  and  Scotland.  It  is  not 
so  large  a  plant  as  the  last,  and  has  purple  flowers  with  yellow 
stamens.  The  berries  are  red  and  sweetish,  and  are  supposed  by  the 
Highlanders  to  create  an  appetite,  of  which  their  name  for  them, 
'  Lus-a-Chrasis,'  is  expressive. 

G.  florida  has  shining  branches,  ovate  acuminated  leaves,  pale 
beneath,  beset  with  adpressed  hairs ;  the  flowers  umbellate ;  the  leaves 
of  involucre  large,  roundish,  retuse,  the  drupes  ovate.  It  is  a  native 
of  moist  forests  in  the  United  States,  especially  on  the  borders  of 
swamps.  The  bark  of  this  tree  is  a  powerful  tonic,  astringent,  and 
antiseptic,  resembling  Cinchona  in  its  action  on  the  system,  and  much 
valued  by  American  physicians.  The  young  branches  stripped  of 
their  bark,  when  rubbed  against  the  teeth,  render  them  extremely 
white.  The  bark  of  the  roots  yields  a  colouring-matter  which  dyes 
cloth  scarlet. 

C.  sericea,  Silky  Dogwood,  has  spreading  branches  ;  woolly  branch- 
lets  ;  ovate  acuminate  leaves,  clothed  with  rusty  pubescence  beneath  ; 
the  corymbs  depressed,  woolly ;  the  nucleus  compressed.  It  is  a 
native  of  North  America,  in  moist  woods.  It  has  the  same  properties 
as  the  last  species,  and  is  used  for  the  cure  of  intermittent  fevers.  It 
is  probable  that  these  plants  contain  an  alkaloid  identical  with  quinine, 
but  it  has  not  yet  been  separated. 

C.  mas,  Male  Cornel,  Cornelian  Cherry,  has  smoothish  branches  ; 
leaves  oval,  acuminate,  rather  pubescent  on  both  surfaces ;  flowers 
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rising  before  the  leaves;  the  umbels  about  equal  in  length  to  the  4- 
leaved  involucre ;  the  fruit  elliptic.  It  is  a  native  throughout  the 
continent  of  Europe,  but  is  not  found  in  Great  Britain.  It  has  yellow 
flowers,  which  are  succeeded  by  an  elliptical  fruit  of  a  bright  shining 
scarlet  colour,  of  the  size  and  form  of  a  small  acorn.  This  plant  was 
formerly  cultivated  for  the  sake  of  its  fruit,  but  it  is  very  inferior  to 
many  others  that  can  be  more  easily  produced,  so  that  it  is  not  now 
often  used.  The  fruit  is  called  Corbet  by  the  Turks,  and  is  used 
by  them  in  the  manufacture  of  sherbet.    The  wood  is  very  durable. 

The  species  of  Cornus  form  good  plants  for  shrubberries,  and  many 
of  them  will  grow  under  the  drip  of  trees,  and  in  spots  where  other 
plants  will  not  thrive.  They  may  be  propagated  by  cuttings,  layers, 
or  suckers. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica  ;  Babington, 
Manual  of  British  Botany.) 

COROLLA,  the  name  given  by  botanists  to  the  innermost  of  the 
envelopes  of  which  the  flower  is  composed.  Like  the  Calyx  [Calyx] 
it  is  formed  of  leaves  changed  from  the  ordinary  state  of  those  parts 
in  consequence  of  an  alteration  in  the  office  they  have  to  perform,  but 
liable  to  resume  the  state  of  common  leaves  if  exposed  to  the  effect  of 
any  disturbing  cause.  The  corolla  is  usually  thin,  delicate,  perish- 
able, and  both  larger  and  more  richly  coloured  than  the  calyx  ;  hence 
the  older  botanists  considered  those  qualities  proper  to  the  corolla, 
and  applied  the  term  to  all  cases  in  which  they  existed.  But  it  is  now 
known  that  the  calyx  is  frequently  in  the  same  state,  and  hence  the 
only  distinction  that  is  now  made  between  calyx  and  corolla  is  to 
consider  everything  calyx  which  forms  the  exterior  of  two  or  more 
rows  of  floral  envelopes,  everything  corolla  that  belongs  to  the  inner 
rows,  and  when  there  is  only  one  row,  to  refer  that  to  the  calyx, 
whatever  the  colour  or  texture  of  it  may  be. 

There  is  little  doubt  that  when  a  calyx  is  green  and  leafy  its  busi- 
ness is  principally  to  protect  the  corolla ;  and  that  a  corolla  when 
large,  thin,  and  brightly  coloured,  is  intended  to  exercise  sorne  special 
influence  \ipon  the  fertilising  organs  of  the  flower ;  for  while  the 
respiratory  action  of  the  calyx  when  green  is  not  distinguishable  from 
that  of  common  leaves,  the  corolla  differs  most  essentially  in  the  want 
of  all  power  of  decomposing  carbonic  acid ;  it  absorbs  oxygen  from 
the  air,  but  does  not  part,  with  it  again  in  a  pure  state  :  on  the  con- 
trary, it  combines  it  with  its  carbon,  and  throws  off  the  carbonic  acid 
thus  formed.  But  although  there  is  this  difference  between  the  calyx 
and  corolla  in  ordinary  cases,  the  functions  of  the  corolla  are  per- 
formed by  the  calyx  when  it  has  the  appearance  of  a  corolla,  and 
vice  versd.  The  peculiar  functions  of  these  parts  are  therefore 
performed  indifferently  by  the  one  or  the  other  according  to  their 
structure. 

The  leaves  of  which  a  corolla  is  composed  are  called  Petals ;  and 
the  endless  varieties  of  its  form  and  structure  depend  principally 
upon  the  different  manner  in  which  those  parts  are  united,  or  upon 
the  proportions  they  bear  to  each  other.  A  Monopetalous  Corolla,  for 
instance,  is  composed  of  several  petals  joined  more  or  less  together  by 
their  edges ;  Campanulate  Corollas  originate  from  petals  without  a 
claw  or  unguis ;  Tubular  Corollas  from  unguiculate  petals.  In  a 
regular  monopetalous  corolla  all  the  petals  are  of  equal  size,  and  are 
united  in  the  same  degree ;  in  an  irregular  monopetalous  corolla,  the 
petals  are  unequal  in  size,  and  perhaps  unequally  united. 

The  corolla  is  generally  the  part  of  the  flower  in  which  grotesque 
forms  are  most  frequently  met  with ;  such  as  horns  or  spurs  project- 
ing from  the  base  ;  or  a  cowled  figure,  or  dark  hairy  appearances 
resembling  the  bodies  of  insects,  as  in  the  Bee-Larkspur,  various  orchi- 
daceous plants,  &c.  The  cause  of  these  singular  forms  is  entirely 
unknown ;  they  appear  to  be  specific  cases  of  which  no  explanation 
can  be  given.  [Flower.] 

COROLLIFLORiE,  a  subdivision  of  the  class  of  Exogenous  or 
Dicotyledonous  Plants.  It  embraces  those  orders  in  which  the  petals 
are  united  and  the  stamens  are  attached  to  those  organs. 

CORONARII.  [Ammonites.] 

CORONILLA,  a  genus  of  Plants  belonging  to  the  natural  order  Legu- 
minosw.  It  has  a  campanulate  calyx,  short,  5-toothed,  the  superior 
teeth  approximated  and  nearly  uuited.  Claws  of  the  petals  distinctly 
longer  than  the  calyx  ;  keel  acute.  Stamens  diadelphous.  Legume 
tapering,  slender,  finally  separating  into  oblong  1-seeded  joints.  Seeds 
ovate  or  cylindrical.  The  species  are  shrubs  or  herbaceous  plants. 
Leaves  unequally  pinnated.  Peduncles  axillary,  bearing  an  umbel 
of  stalked  flowers. 

C.  Emerus  is  oommon  all  over  the  South  of  Europe.  It  is  known 
by  the  name  of  Scorpion  Senna,  and  its  leaves  are  cathartic  like  thoso 
of  true  Senna,  but  less  so.  It  is  a  small  bush.  Branches  deep 
green,  strongly  furrowed,  quite  smooth.  Leaflets  2-3  pairs,  obovate, 
retuse  or  obtuse,  when  young  very  downy ;  stipules  ovate,  acute,  very 
much  shorter  than  the  first  joint  of  the  petiole.  Peduncles  axillary, 
2-3-flowered,  slender,  erect,  as  long  as  the  leaves.  Calyx  slightly 
downy,  only  half  the  length  of  the  claws  of  the  petals.  Corolla  deep 
bright  yellow.    Legume  a  long  while  before  its  joints  drop  in  pieces. 

C.  varia  is  an  herbaceous  plant,  with  distinct  lanceolate  petals  ;  tho 
leaflets  9-13,  oblong,  elliptic,  mucronate,  the  lower  ones  approaching 
the  stem;  the  umbels  16-20-flowered ;  the  legumes  angular,  very  long, 
straight.  It  inhabits  meadows  and  waste  places  in  the  south  of 
Europe  and  in  the  Crimea.    The  leaves  have  a  diuretic  action  on  the 
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system,  .and  also  purge.  The  juice  is  said  to  be  poisonous  when  taken 
in  large  quantities ;  although  this  is  the  action  on  the  human  system, 
cattle  feed  on  this  plant  with  avidity,  and  it  has  been  proposed  to 
cultivate  it  in  this  country  as  fodder.  It  probably  does  not  develop 
its  active  secretions  in  climates  north  of  its  native  districts.  In  a 
good  soil  the  stems  grow  to  the  height  of  five  feet,  so  as  amply  to 
repay  its  cultivation,  especially  in  a  dry  season.  When  once  planted 
it  is  difficult  to  eradicate.  C.  globosa  and  C.  iberica  have  the  same 
tendency. 

The  species  of  Coronilla  are  numerous,  and  are  all  shrubs  or  herbs, 
adapted  for  ornamental  cultivation.  Of  the  hardy  shrubby  species, 
ripened  cuttings  root  freely,  and  may  be  planted  in  open  ground  in 
the  autumn.  The  frame  and  greenhouse  species  are  of  easy  culture. 
They  grow  best  in  a  mixture  of  loam  and  peat;  cuttings  strike 
readily  in  sand  under  a  hand-glass,  and  may  be  turned  out  into  the 
open  border  in  spring,  where  they  will  flower  all  summer.  Many  of 
them  are  well  adapted  for  rock-work,  but  are  apt  to  be  killed  daring 
a  severe  winter. 

(Don,  Dichlamydeous  Plants;  Loudon,  Encyclopaedia  of  Plants; 
Lindley,  Flora  Medica.) 
CORONULA.  [Cirrifedia.] 

COROPHIUM,  a  genus  of  Animals  belonging  to  the  class  Crustacea: 
and  the  family  Gammarinx.  With  the  whole  of  the  family,  it  is 
remarkable  for  the  length  of  its  antennae.  It  has  no  claws.  One  of 
the  species,  Cancer  grossipes  of  Linnseus,  Gammarus  longicornis  of 
Fabricius,  Oniscus  volutator  of  Pallas,  is  well  known  on  the  coast  of 
La  Rochelle  for  its  habit  of  burrowing  in  the  sand.  They  live  prin- 
cipally upon  the  annelides  which  inhabit  the  sand,  and  are  remarkable 
for  assembling  in  great  numbers  around  their  prey,  and  destroying  it 
although  it  may  be  twenty  times  as  large  as  themselves.  They  also 
attack  fishes,  mollusca,  and  the  dead  bodies  of  other  animals. 

CORREA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rutaceie,  of  which  one  of  the  species,  C.  alba,  is  used  by  the  settlers  in 
Australia  as  a  substitute  for  tea.    (Lindley,  Vegetable  Kingdom.) 

CORRIGI'OLA  (diminutive  of  corrigia,  a  shoe-string),  a  genus  of 
Plants  belonging  to  the  natural  order  Paronychiece.  It  has  5  sepals 
slightly  cohering  at  the  base  ;  5  petals  equalling  the  sepals  ;  5  stamens ; 
3  sessile  stigmas ;  a  1-seeded  indehiscent  'fruit ;  the  seed  suspended 
by  its  cord,  which  arises  from  the  base  of  the  capsule;  the  petal,  as 
the  sepal,  inserted  upon  an  obscurely  perigynous  ring  at  the  bottom 
of  the  calyx.  The  species  are  procumbent  glaucous  herbs,  with 
alternate  stipulate  leaves. 

C.  littoralis,  Strap- Wort,  has  the  stem  leafy  on  the  part  only  which 
bears  the  flowers.  It  is  the  only  British  species  of  the  genus.  It  is 
found  on  sandy  shores  in  England,  but  it  is  not  an  abundant  plant. 
There  are  three  or  four  other  species  described,  natives  of  America 
md  Africa. 

(Babington,  Manual  of  British  Botany.) 

CORSICAN  MOSS.  [Plocaiua.] 

CORUNDUM.  ■  Several  substances  differing  considerably  in  colour, 
and  sometimes  in  form,  but  nearly  agreeing  in  composition,  are  classed 
together  under  the  name  of  Corundum,  which  is  that  given  to  the 
common  variety  by  the  natives  of  India. 

Sapphire,  of  which  there  are  several  varieties,  the  names  of  which 
are  dependent  chiefly  upon  their  colour  :  the  White  Sapphire,  which 
is  transparent  or  translucent;  the  Oriental  Sapphire,  which  is  blue; 
Oriental  Amethyst,  which  is  purple;  the  Oriental  Topaz,  yellow;  the 
Oriental  Emerald,  green  ;  and  some  other  varieties  occur,  as  the  Cha- 
toyant and  the  Opalescent  Sapphire.  The  Sapphire  occurs  in  rolled 
masses  and  crystallised,  and  the  primary  form  of  this  and  every  variety 
of  crystallised  Corundum  is  a  slightly  acute  rhomboid,  .presenting  a 
great  variety  of  secondary  forms ;  it  usually  occurs  in  the  form  of 
6-sided  prisms  variously  terminated.  Its  specific  gravity  is  3'975  to 
4"1 61 ;  it  possesses  double  refraction,  and  is  inferior  in  hardness  only 
to  the  diamond.  Alone  before  the  blow-pipe  it  suffers  no  change ; 
with  borax  it  fuses  slowly  but  perfectly  into  a  colourless  glass.  In 
one  direction  only  the  crystals  cleave  readily  parallel  with  the  faces 
of  the  primary  rhomboid,  and  present  a  very  brilliant  surface ;  the 
cross  fracture  is  conchoidal.  The  finest  are  found  in  Ceylon.  Accord- 
ing to  the  analysis  of  Chenevix,  the  Sapphire  consists  of — 
Alumina     .       .  .       .  .92 

Silica  5-25 

Oxide  of  Iron  1 
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According  however  to  Dr.  Thomas  Muir,  this  substance  is  pure 
alumina,  containing  no  silica  but  what  is  abraded  from  the  mortar  ; 
and  this  is  the  view  adopted  by  modern  mineralogists. 

Ruby.  Colour  blood-red  or  rose-red,  sometimes  a  tinge  of  violet ; 
primary  form  as  above,  and  generally  occurs  in  6-sided  prisms.  It  is 
not  so  hard  as  the  Sapphire,  and  is  more  readily  cleaved.  Like  the 
Sapphire,  it  consists  of  pure  alumina.  "  The  largest  oriental  ruby 
known  was  brought  from  China  to  Prince  Gargarin,  governor  of  Siberia; 
it  afterwards  came  into  the  possession  of  Prince  Menzilkoff,  and  con- 
stitutes now  a  jewel  in  the  Imperial  Crown  of  Russia.""  (Dana.) 

Common  Corundum,  the  variety  usually  called  Adamantine  Spar, 
occurs,  like  the  Sapphire  and  Ruby,  commonly  in  the  secondary  form 
of  6-sided  prisms,  but  usually  much  larger.  It  is  sometimes  nearly 
colourless,  and  rather  translucent ;  it  presents  great  variety  of  colour, 


but  is  most  commonly  greenish  or  grayish;  occasionally  brown  or  red, 
rarely  blue.  Although  its  most  common  form  is  the  6-sided  prism, 
it  occurs,  though  rarely,  also  in  acute  and  obtuse  double  6-sided 
pyramids.  On  account  of  its  extreme  hardness  it  received  the  name 
of  Adamantine  Spar.  It  occurs  in  China,  Bengal,  Malabar,  Tibet,  the 
Carnatic,  &c.  It  is  used  in  the  East  Indies  for  cutting  and  polishing 
precious  stones,  and  also  granite  and  other  hard  rocks  that  are  em- 
ployed in  the  temples  and  other  public  monuments.  According  to 
Chenevix,  the  Carnatic  Corundum  contains  silica,  but  this  does  not 
appear  to  be  constant. 

Emery.  This  substance  which,  when  reduced  to  powder,  is  much 
used  for  polishing  hard  bodies,  though  very  different  in  appearance 
from  the  preceding,  is,  on  account  of  its  hardness  and  analysis, 
regarded  as  Amorphous  Corundum.  Its  colour  is  usually  gray ;  its 
lustre  is  somewhat  glistening.  Its  specific  gravity  is  about  3-66 
to  4 ;  it  occurs  massive,  and  is  granulai-.  It  is  principally  imported 
from  the  island  of  Naxos  in  the  Grecian  Archipelago,  and  was  found 
by  Mr.  Smithson  Tennant  to  consist  of — 

Alumina  86 

Silica  3 

Oxide  of  Iron  4 
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It  occurs  also  in  Italy,  Spain,  and  Saxony ;  and  it  is  said,  in  small 
quantities,  also  in  Wicklow,  Ireland. 

CO'RVIDjE,  Crows,  a  family  of  Birds  belonging  to  the  division 
Conirostres.  The  bill  is  strong,  slightly  cultrirostral,  or  more  or  less 
compressed  ;  the  gape  or  commissure  straight.  The  nostrils  are 
covered  with  stiff  bristle-like  feathers  directed  forwards. 

"  The  Nucifraga,  Briss.,  our  British  Nutcracker,"  says  Mr.  Vigors, 
in  his  paper  '  On  the  Natural  Affinities  that  connect  the  Orders  and 
Families  of  Birds,'  in  '  Linn.  Trans.,'  "  closely  resembling  the  pre- 
ceding groups  (Fam.  Sturnida;)  in  the  form  of  its  bill,  in  conjunction 
with  Barita,  Cuv.,  introduces  us  into  the  family  of  Corvidce.  From 
that  genus  we  may  trace  a  line  of  affinities,  through  some  intervening 
forms,  to  the  Jays  and  Rollers,  Garrulus,  Briss.,  and  Coracias,  Linn., 
until  we  arrive  at  the  Corvus  of  Linnams,  which  again  branches  out 
into  several  groups  closely  allied  to  each  other,  but  differing  consider- 
ably in  the  structure  of  the  bill.  Hence  we  proceed  by  means  of 
Glaueopis,  Forst.,  to  some  genera,  among  which  we  may  particularise 
Ptilonorhynchus,  Kuhl.,  Crypsirina,  Vieill.,  Eulabes,  Cuv.,  and  Fregilus, 
Cuv.,  which,  in  the  metallic  lustre  of  their  plumage  and  the  velvet- 
like process  that  in  some  species  ornaments  the  face,  indicate  our 
approach  to  the  Birds  of  Paradise.  The  last-mentioned  genus,  Fre- 
gilus, in  particular,  by  its  curved  and  slender  bill,  brings  us  imme- 
diately into  this  group,  the  Paradisea,  Linn.,  which,  in  conjunction 
with  the  Epimachus  of  M.  Cuvier,  terminates  the  family  of  Corvidm. 
Here  we  shall  probably  find  the  passage  from  the  present  to  the 
succeeding  family.  The  Epimachus,  more  united  in  its  front  toes 
than  the  Corvidw  in  general,  holds  a  middle  station  in  respect  to  that 
character  between  the  two  groups ;  while  in  the  length  and  curvature 
of  its  bill  it  approaches,  in  conjunction  with  many  of  the  Paradisece, 
to  some  of  the  extreme  species  of  the  Buceridce,  among  which  the 
Buceros  nasutus  of  Latham  may  be  instanced."  Mr.  Vigors,  in  a  note, 
says  that  he  speaks  with  considerable  hesitation  as  to  the  situation  of 
Epimachus,  which  bears  too  strong  a  resemblance  to  the  Promerops 
of  M.  Brisson,  a  group  feeding  on  vegetable  juices,  with  an  extensile 
tongue,  to  permit  him  to  separate  it  without  some  expression  of 
doubt. 

Mr.  Swainson,  in  '  Fauna  Boreali-Americana,'  vol.  ii.,  thus  writes  on 
the  Corvidce  .-w-"  There  are  some  singular  and  highly  interesting 
peculiarities  exclusively  belonging  to  groups  pre-eminently  typical, 
which  demand  the  deepest  attention  of  the  philosophic  naturalist. 
One  of  the  most  striking  of  these  is  the  great  difference  between 
those  forms  which  belong  to  perfect  and  natural  genera,  strictly  so 
termed.  We  might  cite  the  restricted  genera,  Tanagra,  Cashmor- 
hynehus  (Casmarhynchos),  and  Coccolhraustcs,  as  remarkable  examples 
of  this  fact,  and  as  groups  which  would  repay  the  most  minute 
analysis.  This  peculiarity  sometimes  extends  to  higher  groups;  and 
in  the  present  family,  the  most  pre-eminently  typical  in  the  whole 
circle  of  ornithology,  it  is  more  striking  than  in  any  other.  It  is 
perhaps  to  this  circumstance  that  we  must  attribute  the  very  imper- 
fect manner  in  which  the  internal  relations  of  the  Corvidce  have  been 
illustrated,  and  the  artificial  distribution  that  has  been  made  of  the 
groups  it  contains.  Our  space  indeed  will  not  permit  us  at  present  to 
throw  much  light  upon  the  subject,  further  than  what  may  be  gained 
by  studying  the  following  table  of  sub-families  ; — 

1.  Typical  Group. 
Analogies.  Sub-families. 

Conirostres.      j  Wjnf  1™Sthened>  obliquely  pointed ;  j  Corvidm, 
(     lateral  toes  equal.  J 

2.  Sub-Typical  Group. 

Dentirostres.  \™f  .forter'    rm}nd6d'  convex'lGarrulinm. 
I    lateral  toes  unequal.  J 

3.  Aberrant  Group. 

Scaksores.         f  Bill  short,  entire,  light ;  feet  short.    "|  Crypsirinm. 
Tendirostres.  <    *       *       *       *       *       *       *  f  i 
Fissirosthes.      [  Bill  slender,  lengthened    feet  short.  J  Frcgilinai. 
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"  A  glance  at  the  modern  arrangements  will  show  bow  essentially 
we  differ  from  all  ornithologists  who  like  us  have  attempted  to  eluci- 
date this  very  intricate  family.  The  tests  however  by  which  every 
series  of  animals  thought  to  be  natural  must  be  tried,  will  bring  to 
light  many  remarkable  peculiarities  which  belong  only  to  the  fore- 
going arrangement.  Yet  however  confident  we  feel  on  the  general 
accuracy  of  this  sketch,  we  are  unprepared  either  to  show  in  what 
manner  the  sub-families  are  connected,  or  to  refer  many  of  the  modern 
genera  to  their  natural  divisions.  The  Jays  (Garrulinte)  unquestion- 
ably represent  the  Bush-Shrikes  (Thamnophiliwc)  ;  while  the  genus 
CrypsiriruB  and  the  short-legged  Glaucopince  of  M.  Temminck  form 
part  of  a  group  typifying  the  Drongo-Shrikes.  The  slender  bill  of  the 
Frcgclincc,  at  the  opposite  side  of  the  circle,  indicates  the  position  of 
the  fissirostral  group,  corresponding  to  the  Buccridai.  But  we  have 
many  doubts  on  the  true  nature  of  the  tenuirostral  type,  since  it 
must  not  only  represent  the  Hang-Nest  Starlings  (Ictcrince),  but  also 
the  Caterpillar-Catchers  (Ceblepyrinm),  and  the  typical  Ampelida;,  or 
Chatterers.  Now  it  will  strike  every  ornithologist  who  has  the  means 
of  examining  the  Gracula  calva  of  authors,  that  notwithstanding  its 
general  resemblance  to  the  Chauve  of  Le  Vaillant  ('  Oiseaux  de 
l'Amerique,'  pi.  49),  it  is  decidedly  a  Crow ;  while  the  latter  is  con- 
sidered by  Le  Vaillant  as  unquestionably  belonging  to  the  Ampelida;. 
We  have  therefore  good  reason  to  suspect  the- Gracula  calva  to  be  one 
of  the  tenuirostral  types  of  the  Corvidw.  In  all  probability  it  will 
prove  to  be  the  sub-family  type  representing  that  tribe,  although  at 
present  we  choose  to  omit  its  designation  in  the  foregoing  table." 

In  the  following  article  we  shall  describe  the  genera  Corvida;,  and 
give  examples  of  the  species  which  illustrate  them. 

Corvus. — Bill  straight,  large,  compressed,  and  a  little  swollen  on 
the  sides ;  convex  and  curved  towards  the  point,  its  edges  cutting. 
Nostrils  open.  Fourth  quill  the  longest.  Tail  even,  rounded,  or 
rectilinear. 

"  The  species  Corvus,"  says  M.  Lesson,  "  is  very  numerous  in  its 
species.  Birds  which  differ  in  their  characters  and  habits  from  the 
crows,  properly  so  called — which  are  the  largest  of  the  Passcres, 
whose  way  of'  life  is  carnivorous,  and  their  food  composed  of  all  sorts 
of  substances,  especially  carrion — have,  been  joined  to  the  genus.  The 
crows  possess  much  intelligence,  are  easily  tamed,  and  become  very 
familiar.  They  are  very  voracious,  and  live  in  numerous  bands,  and 
their  harsh  cry  has  been  called  croaking.  They  often  commit  such 
havoc  that  a  price  is  set  on  their  head  in  some  countries.  They  have 
at  all  times  been  objects  of  superstition  to  the  people.  Some  of  the 
crows  are  sedentary  ;  others  again  are  travellers,  and  migrate  annually. 
They  moult  but  once  a  year." 

The  species  of  this  genus  are  found  in  all  the  four  quarters  of  the 
globe. 

C.  Corax,  the  Eaven.  This  well-known  bird  is  the  Krfpaf  of  the 
Greeks ;  Corvus  of  the  Latins ;  Corvo,  Corbo,  and  Corvo  Grosso  of 
the  modern  Italians ;  El  Cuervo  of  the  Spaniards ;  Corbeau  of  the 
French  ;  Der  Rabe  and  Der  Kolkrabe  of  the  Germans ;  Korp  of  the 
Swedes;  Raun  of  the  Danes;  Corbie  of  the  Scotch;  Cigfran  of 'the 
Welsh  ;  Kaw-kaw-gew  of  the  Cree  Indians  ;  and  Toolloo-ak  of  the 
Esquimaux.  Sir  John  Richardson  says  that  it  abounds  in  the  Fur 
Countries,  and  visits  the  remotest  islands  of  the  Polar  Seas.  "  It 
frequents  the  Barren  Grounds  even  in  the  most  intense  winter  colds, 
its  movements  being  directed  in  a  great  measure  by  those  of  the  herds 
of  rein-deer,  musk-oxen,  and  bison,  which  it  follows,  ready  to  assist  in 
devouring  such  as  are  killed  by  beasts  of  prey  or  by  accident.  No 
sooner  has  a  hunter  slaughtered  an  animal  than  these  birds  are  seen 
coming  from  various  quarters  to  feast  on  the  offal ;  and  considerable 
numbers  constantly  attend  the  fishing  stations,  where  they  show 
equal  boldness  and  rapacity.  The  experienced  native,  when  he  sees 
from  afar  a  flock  of  ravens  wheeling  in  small  circles,  knows  that  a 
party  of  his  countrymen  well  provided  with  venison  are  encamped  on 
the  spot,  or  that  a  band  of  wolves  are  preying  upon  the  carcass  of  some 
of  the  larger  quadrupeds,  and  pushes  on  briskly  in  the  certain  pros- 
pect of  having  his  wants  supplied.  The  thievish  habits  of  a  tame 
raven  are  well  known  ;  but  it  is  remarkable  that,  inhabiting  in  a  wild 
state  the  most  secluded  and  worst  peopled  districts  of  America,  it 
should  exhibit  the  same  disposition  to  carry  off  shining  metallic 
bodies  and  other  articles  totally  unfit  either  for  food  or  to  be  used  in 
the  construction  of  its  nest.  Mr.  Kendall,  in  crossing  the  height  of  laud 
which  divides  the  waters  that  flow  towards  Hudson's  Bay  from  those 
which  fall  into  the  Arctic  Sea,  saw  a  raven  flying  off  with  something 
in  his  claws  pursued  by  a  number  of  his  clamourous  companions. 
The  bird  being  fired  at  dropped  the  object  of  contention,  which 
proved  to  be  the  lock  of  a  chest." 

The  aptitude  of  the  raven  for  articulating  clearly  is  generally 
admitted.  Mr.  Swainson  says,  "  One  belonging  to  Mr.  Henslow,  of 
St.  Albans,  speaks  so  distinctly  that  when  first  we  heard  it  we  were 
actually  deceived  in  thinking  it  was  a  human  voice :  and  there  is 
another  at  Chatham  which  has  made  equal  proficiency ;  for  living  in 
the  vicinity  of  a  guard-house  it  has  more  than  once  turned  out  the 
guard,  who  thought  they  were  called  by  the  sentinel  on  duty." 

Sir  John  Richardson  ('Fauna  Boreali- Americana ')  states  that  a 
pied  individual  was  killed  on  the  south  branch  of  the  Mackenzie  from 
a  flock  of  the  common  sort.  Its  neck,  fore  part  of  the  back,  and 
part  of  the  wings  were  gray ;  the  rest  of  its  plumage  black. 
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"  This,"  writes  Dr.  Latham,  "  is  a  universal  species,  found  both  in 
the  old  and  new  continents  ;  from  Greenland  to  the  Cape  of  Good 
Hope  in  the  one,  and  from  Hudson's  Bay  to  Mexico  in  the  other.  It 
was  also  met  with  by  our  circumnavigators  in  the  Sandwich  Isles, 
and  at  Owhyhee  was  held  in  great  estimation."  Its  appearance  is 
recorded  in  the  first  and  second  voyage  of  Parry  as  occurring  within 
the  Arctic  Circle,  and  in  Franklin's  Journal.  Several  pairs  were  seen 
at  Melville  Island,  and  Sir  John  Richardson  gives  a  description  of 
one  killed  at  Fort  Franklin  in  March,  182G. 

Sir  James  Ross  ('  Appendix  to  Sir  John  Ross's  Second  Voyage,' 
p.  28),  speaking  of  the  Raven,  says,  "  This  is  one  of  the  few  birds  that 
are  capable  of  braving  the  severity  of  an  arctic  winter,  and  of  enduring 
the  scorching  rays  of  a  tropical  sun  without  any  change  being  pro- 
duced in  its  plumage  by  the  extremes  of  climate.  Cuvier  and  other 
authors  mention  that  in  the  north  it  is  frequently  found  more  or  less 
white  :  we  never  saw  anything  corroborative  of  such  an  observation. 
It  preserves  its  plumage  and  peculiar  characteristics  unchanged  in 
every  quarter  of  the  globe." 

In  his  'History  of  British  Birds,'  Mr.  Yarrell  has  gone  into  a 
minute  investigation  of  the  structure  of  the  larynx  in  the  Raven,  in 
which  he  shows  that  its  power  of  voice  depends  on  the  complicated 
nature  of  the  muscular  apparatus  with  which  this  organ  is  supplied. 

C.  frugilegus  (Linn.),  the  Rook.  This  well-known  gregarious  and 
familiar  bird  (for  it  seems  to  affect  the  neighbourhood  of  man,  and 
even  not  to  be  scared  by  the  smoky  atmosphere  of  great  towns)  is  the 
Cornacchia  Nera  and  Cornacchione  of  the  Italians  ;  Graye,  Grolle, 
Freux,  and  Frayonne  of  the  French ;  Corneille  Moissoneuse  of  Brisson ; 
Schwartze  Krahe  of  the  Germans  ;  Roka  of  the  Swedes ;  and  Ydfran 
of  the  Welsh. 


Head  and  Foot  of  Hook  (Cortus  frugilegus). 

Belon  and  Caius,  the  latter  of  whom  names  the  Rook  Spermologus, 
sen  Frugilega,  appear  to  be  of  opinion  that  it  is  the  ^nepnoAdyos  of 
Aristotle  ('Hist.  Anim.'  viii.  3).    It  is  doubtless,  as  Pennant  observes, 
the  Corvus  of  Virgil,  who  has  happily  described  a  flock  of  them — 
"  E  pastu  decedens  agmine  magno."    ('  Georg.'  lib.  i.  v.  381.) 

The  Rook  is  spread  over  the  greater  part  of  Europe  ;  but  nowhero 
does  it  seem  to  be  more  abundant  than  in  Great  Britain  and  Ireland. 
Wooded'  and  cultivated  districts  are  its  favourite  haunts.  The 
farther  north  the  observer  goes  in  Scotland  the  fewer  rooks  does  he 
see.  In  Orkney  and  Shetland  there  are  none,  nor  are  there  any  in 
Guernsey  and  Jersey.  They  do  not  appear  to  be  numerous  in  Den- 
mark, nor  in  the  southern  districts  of  Sweden,  nor  in  Russia  and 
northern  Asia,  though  they  may  be  seen  there.  In  Italy  the  Rook  is 
common  and  permanent ;  but  it  appears  to  be  migratory  over  a  part 
of  the  continent  of  Europe.  In  France  it  is  also  common,  and  the 
following  quatrain  appears  under  the  cut  of  it  in  the  'Portraits 
d'Oyseaux:' — 

"  Jamais  le  Freux  ne  hante  lo  rivage, 
Et  ne  se  paist  que  de  grains  cb  do.  vers, 
II  est  oyscau  commun,  gros  etpervers, 
Qui  vole  en  trouppe,.  et  crie  a  l'avantage." 

It  occurs  between  the  Black  Sea  and  Caspian  Sea ;  and  Dr.  Von 
Siebold  and  M.  Burger  note  it  among  the  European  birds  seen  by 
them  in  Japan. 

Grain,  and  insects  especially,  form  the  food  of  the  Rook,  and  there 
can  be  no  doubt  that  it  amply  repays  the.  farmer  for  the  seed  which 
it  takes  by  its  assiduity  in  clearing  his  land  of  wire-worms  and  the 
larva:  of  the  Cockchafer  {Mdolontha  vulgaris).    These  last  are  called 
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llook- Worms  in  many  places,  and  the  birds  may  be  seen  following 
the  plough-tail  to  gather  them  up  as  the  share  exposes  them.  In  the 
end  of  May  and  beginning  of  June,  when  the  young  are  able  to  fly 
and  go  abroad  with  their  parents,  they  may  often  be  seen  among  the 
bright  green  leaves  of  the  horse-chestnut  and  other  trees,  bending  the 
branches  with  their  weight  as  they  assemble  to  pick  off  the  cock- 
chafers in  their  winged  state.  Where  these  birds  have  been  incon- 
siderately destroyed  on  account  of  the  supposed  damage  which  they 
had  done,  a  total  failure  of  the  crops  has  made  the  farmer  glad  to  try 
to  get  them  back  again.  The  stick-built  nest  contains  four  or  five 
pale  greenish  eggs,  blotched  with  dark  greenish-brown ;  these  are 
sometimes  palmed  upon  the  undiscerning  for  plovers'  eggs,  but  are 
easily  distinguished  from  them.  Not  that  a  rook's  egg  is  by  any 
means  bad,  though  far  inferior  in  every  respect  to  the  other.  The 
male  is  most  attentive  to  the  female  whilst  she  is  sitting,  and  feeds 
her  assiduously  ;  both  are  very  industrious  in  supplying  their  young, 
and  the  skin  under  the  tongue  may  at  this  season  be  often  seen 
dilated  into  a  kind  of  pouch  by  the  collected  food.  During  the 
building  season  they  have  great  squabbles  among  themselves  about 
their  nests.  An  account  of  one  of  their  battles  with  the  herons  for 
the  possession  of  a  disputed  territory  is  alluded  to  in  the  article 
Ardea.  They  frequently  visit  their  nest-tree3  in  the  autumn  on 
their  way  to  roost  in  some  distant  wood,  and  come  to  them  for  the 
purpose  of  repairing  their  nest,  and  setting  about  the  business  of 
incubation  early  in  March. 

The  Rook  is  not  without  the  power  of  mimicry  granted  so  largely 
to  the  greater  part  of  the  true  crows,  is  docile,  capable  of  learning 
amusing  tricks,  and  becomes  much  attached  to  the  kind  hand  that 
feeds  it.  It  has  been  heard  to  imitate  the  note  of  a  jackdaw 
(Hewitson)  and  the  barking  of  dogs  so  perfectly  that  if  the  mimic 
had  been  out  of  sight  no  ear  could  have  discovered  the  deception. 
(Macgillivray.) 

Varieties. — White,  pied,  and  cream-coloured.  "A  gentleman," 
says  the  charming  author  of  the  '  History  of  Selborne,'  "  had  two 
milk-white  rooks  in  one  nest.  A  booby  of  a  carter  finding  them 
before  they  were  able  to  fly,  threw  them  down  and  destroyed  them, 
to  the  regret  of  the  owner,  who  would  have  been  glad  to  have  pre- 
served such  a  curiosity  in  the  rookery.  I  saw  the  birds  myself  nailed 
against  the  end  of  a  barn,  and  was  surprised  to  find  that  their  bills, 
legs,  feet,  and  claws  were  milk-white."  These  perhaps  were  perfect 
albinos,  and  might  so  have  continued  ;  but  instances  are  not  wanting 
■where  the  original  light  colour  deepens  into  the  usual  sable  with  age. 
Mr.  Yarrell  quotes  Mr.  Hunt,  of  Norwich,  who  states  that  a  gentleman 
of  his  acquaintance  had  in  1816  a  young  rook  of  a  light  ash  colour 
most  beautifully  mottled  all  over  with  black,  and  the  quill  and  tail- 
feathers  elegantly  barred ;  but  when  the  bird  moulted  it  became  a 
jet-black  rook,  and  in  this  state  was  suffered  to  join  its  sable  brethren 
in  the  fields.  Mr.  Yarrell  remarks  that  this  agrees  with  his  own 
observations,  and  he  adds  that  accidental  varieties  will  generally  be 
found  to  be  comparatively  small  and  weak  birds.  As  these  young 
birds  increase  in  age  and  gain  constitutional  power,  the  secretions,  he 
observes,  become  perfect,  and  the  plumage  assumes  its  natural 
colours,  whilst  the  assumption  of  white  feathers  by  old  birds  is 
probably  the  effect  of  the  converse  operation  of  the  physiological  law. 
('  British  Birds.') 

It  has  been,  and  indeed  still  is  with  some,  a  question  whether  the 
loss  of  the  feathers  at  the  base  of  the  beak  in  the  young  rook  upon 
the  first  moult,  is  or  is  not  a  specific  distinction,  or  merely  the  result 
of  denudation  from  plunging  the  bill  into  the  ground  in  search  of 
prey.  It  must  be  borne  in  mind  that  some  foreign  birds  resemble 
the  rook  in  this  particular.  Mr.  John  Blackwall's  observations 
('Researches  in  Zoology')  touching  this  matter  are  full  of  interest. 
He  refers  to  a  rook  preserved  in  the  Manchester  Museum,  which  has 
its  mandibles  crossed  near  their  extremities,  but  so  slightly  that  the 
malformation  could  not  have  interfered  materially  with  the  mode  of 
procuring  food  usually  resorted  to  by  rooks,  as  is  clearly  shown  by 
the  denuded  state  of  the  nostrils  and  anterior  part  of  the  head,  both 
of  which  are  entirely  destitute  of  feathers.  But  he  notices  another 
specimen,  in  the  possession  of  Mr.  R.  AVood  of  Manchester,  which  has 
the  mandibles  greatly  elongated  and  much  curved.  "  Now,"  says 
Mr.  Blackwall,  "  it  is  evident  that  the  bird  possessing  a  bill  thus 
formed  could  not  thrust  it  into  the  ground  in  search  of  worms  and 
larva;  of  insects,  as  the  rook  is  known  to  do  habitually ;  and  accord- 
ingly the  plumage  at  the  base  of  the  bill  of  this  individual,  and  the 
bristly  feathers  which  cover  its  nostrils,  are  very  conspicuous,  not 
having  sustained  the  slightest  injury.  The  opinion  entertained  by 
many  persons  that  the  naked  condition  of  the  nostrils  and  anterior 
part  of  the  head  is  an  original  peculiarity  in  the  rook  is  thus  satis- 
factorily proved  to  be  incorrect;  indeed  the  fact  that  young  rooks 
exhibit  no  deficiency  in  these  particulars  is  sufficiently  conclusive  on 
this  point ;  but  the  possibility  of  an  entire  species  being  endowed 
with  an  instinct  destructive  of  a  usual  portion  of  its  organisation  was 
probably  never  contemplated  by  these  observers ;  it  is  not  surprising 
therefore  that  the  inference  deduced  from  a  partial  view  of  the 
subject  should  be  erroneous." 

C.  Coronc,  the  Carrion-Crow,  Gor  Crow,  Black  Crow,  Corby  Crow, 
Hoody,  Bran. ;  the  Corneille  Noire  of  the  French.  It  has  the  feathers 
of  the  throat  short,  ovate-lanceolate,  compact.    Tail  straight,  slightly 
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rounded.  Plumage  black,  highly  glossed,  with  purple  reflections 
above  and  green  beneath.    Young  similar,  but  less  glossy. 

It  is  found  throughout  England,  and  also  in  the  north  of  Ireland 
and  Scotland.  It  also  inhabits  Germany,  France,  Spain,  Provence, 
and  Italy.    Temminck  says  it  is  a  native  of  Japan. 

Like  the  raven,  the  crows  keep"  in  pairs  all  the  year,  and  seldom 
more  than  two  are  found  together,  unless  at  a  feast  of  can-ion.  Its 
partiality  to  animal  food  has  given  it  its  various  appellations,  as  well 
as  that  of  Flesh-Crow.  They  are  dangerous  enemies  where  sheep  are. 
They  attack  lambs  and  small  quadrupeds,  as  well  as  the  young  of 
birds.  They  also  eat  shell-fish  on  the  sea-shore.  In  default  of  meat 
they  eat  grain,  potatoes,  and  have  been  known  to  feed  on  green- 
walnuts.  The  Carrion-Crow  is  an  early  breeder,  and  commences 
building  its  nest  in  February.  The  female  lays  four  or  five  eggs  of  a 
pale  bluish-green,  spotted  and  speckled  with  two  shades  of  ash  colour 
and  clove-brown. 

C.  comix,  the  Hooded  or  Royston  Crow,  Gray-Backed  Crow,  Gray 
Crow,  Dun  Crow,  Bunting  Crow,  Heedy  Crow  ;  Corneille  Mantelee  of 
the  French.  The  feathers  of  the  throat  are  short,  lanceolate,  compact ; 
tail  straight,  slightly  rounded  ;  head,  fore-neck,  wings,  and  tail,  black  ; 
the  other  parts  ash-gray.  Young  with  the  plumage  all  dull  black, 
except  a  broad  band  of  dusky  round  the  fore  part  of  the  body. 

This  bird  resembles  the  last  in  its  form,  and  in  its  habits  is  said  to 
be  even  more  mischievous.  In  the  southern  parts  of  England  it  is 
only  a  winter  visitant,  arriving  from  the  north  early  in  October,  and 
departing  again  in  April.  In  the  western  and  northern  parts  of  Scot- 
land it  remains  all  the  year.  It  frequents  marshes  near  the  sea,  the 
banks  and  shores  of  tidal  rivers,  as  for  instance  the  Thames.  It  is 
called  Royston  from  its  frequency  in  the  neighbourhood  of  that  town 
from  October  to  April.  Like  the  last  species,  they  feed  on  lambs, 
poultry,  and  other  animals,  and  when  on  the  sea-shore  partaking  of 
Crustacea,  mollusca,  and  fish.  Mr.  Selby  says,  "  I  have  repeatedly 
observed  one  of  these  birds  to  soar  up  to  a  considerable  height  in  the 
air,  with  a  cockle  or  mussel  in  its  bill,  and  then  drop  it  upon  the  rock 
in  order  to  obtain  the  included  fish."  The  Hooded  Crow  often  pairs 
with  the  Carrion-Crow,  and,  what  is  singular,  the  produce  are  not 
apparent  hybrids,  but  assume  either  the  plumage  of  the  Hooded  Crow, 
or  Carrion-Crow. 

Pica. — Bill  entire,  with  cutting  edges,  straight  or  curved,  furnished 
at  the  base  with  setaceous  feathers,  lying  forwards.  Tail  very  long, 
graduated.  (Vieillot.) 

The  Pica',  Magpies,  feed  much  in  the  same  manner  as  the  true 
crows,  build  their  nests  in  trees,  advance  on  the  ground  by  hopping, 
are  clamorous,  learn  to  articulate  words  easily,  and  the  European 
species  is  renowned  for  hiding  anything  shining  and  portable  that 
pleases  its  eye.  This  bird  also  has  been  always  an  object  of  supersti- 
tion with  the  vulgar. 

P.  caudata  of  Ray,  Corvus  Pica  of  Linnseus,  our  common  Magpie, 
or  Pianet,  is,  there  is  hardly  any  doubt,  the  Ki'ttci  of  the  Greeks.  It 
is  the  Pica  of  the  Romans  ;  Gazza,  Regazza,  Putta,  Picha,  Gazzuola, 
Gazzara,  Ghiandara,  Gaggia,  and  Gaggia  Domenicana,  of  the  Italians  ; 
Pie,  Jaguette,  Dame,  and  Agasse,  of  the  French;  Die  Elster, 
Die  Aelster  or  Aglaster,  of  the  Germans  ;  Skade  and  Huus  Skade  of 
the  Danes ;  Skior  and  Tunfugl  of  the  Norwegians  ;  Piogen  of  the 
Welsh  ;  and  Ootawa-kee-askee  of  the  Cree  Indians. 

The  Magpie  hardly  needs  description,  its  plumage  of  black  and 
white  being  so  characteristic  and  well  known.  It  is  omnivorous,  and 
lays  six  or  seven  oblong  eggs  of  a  yellowish- white,  spotted  with  brown, 
and  cinereous :  its  nest,  well  fortified  with  blackthorn  twigs,  is  a  curiosity. 
The  female  is  rather  less  than  the  male,  and  her  tail  is  shorter. 

"  This  bird,"  says  Sir  John  Richardson  ('  Fauna  Boreali- Ameri- 
cana'),"  so  common  in  Europe,  is  equally  plentiful  in  the  interior 
prairie  lands  of  America ;  but  it  is  singular  that  though  it  abounds 
on  the  shores  of  Sweden  and  other  maritime  parts  of  the  Old  World, 
it  is  very  rare  on  the  Atlantic  coasts  of  America,  or  near  Hudson's 
Bay  :  only  stray  individuals  passing  to  the  eastward  of  the  Mississippi 
or  of  Lake  Winipeg.  Mr.  Say  informs  us  that  it  winters  on  the 
Missouri,  and  takes  its  departure  northwards  on  the  23rd  of  March. 
It  does  not  entirely  quit  the  banks  of  the  Saskatchewan  even  in 
winter,  but  is  much  more  frequent  in  summer.  On  comparing  its 
eggs  with  those  of  the  European  bird,  they  are  found  to  be  longer  and 
narrower;  and  though  the  colours  are  the  same,  the  blotches  are 
larger  and  more  diffused.  The  manners  of  the  American  bird  are 
precisely  the  same  that  we  are  accustomed  to  observe  in  the  English 
one."  Mr.  Swainson  adds,  that  he  has  been  able  to  compare  English 
and  Arctic  specimens  with  one  from  the  interior  of  China,  communi- 
cated to  him  by  Mr.  Gray,  and  that  he  cannot  perceive  the  slightest 
difference  whereon  to  build  even  the  character  of  a  variety,  much  less 
of  a  species.  The  tails  of  the  Arctic  specimens,  he  observes,  are  very 
beautiful.    A  white  variety  of  this  bird  is  occasionally  seen. 

The  habits  of  the  Magpie  are  very  suspicious.  Although  seeking 
the  habitations  of  man,  it  is  always  prompted  by  self-interest.  "  It 
is,"  says  Montagu,  "a  great  enemy  to  the  husbandman  and  the 
preserver  of  game;  but  has  cunning  enough  to  evade  their  wrath. 
No  animal  food  comes  amiss  to  their  carnivorous  appetite ;  young 
poultry,  eggs,  young  lambs,  and  even  weakly  sheep  it  will  attempt  to 
destroy  by  first  plucking  out  their  eyes ;  the  young  of  hares,  rabbits, 
and  feathered  game,  share  the  same  fate ;  fish,  carrion,  insects,  and 
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fruit,  lastly  grain,  when  nothing  else  can  be  got.  It  is  an  artful  noisy 
bird,  proclaiming  aloud  any  apparent  danger,  and  thereby  gives 
notice  to  its  associates.  Neither  the  fox  nor  other  wild  animal  can 
ippear  without  being  observed  and  haunted;  even  the  fowler  is 
rrequently  spoiled  of  his  sport,  for  all  other  birds  seem  to  know  the 
alarming  chatter  of  the  magpie." 

Everywhere  this  bird  is  marked  for  destruction,  and  were  it  not 
for  its  sagacity  it  would  certainly  long  since  have  become  extinct. 
This  bird  is  common  in  Scotland.  Although  not  known  in  Ireland 
century  and  half  since,  they  are  now  common.  This  bird  is  very 
tommon  in  Norway,  where  the  inhabitants  avoid  destroying  it.  It 
.ives  in  Lapland,  and  is  common  in  the  Morea.  It  is  also  a  native  of 
China  and  Japan. 

There  are  several  foreign  species  of  Pica.  They  occur  both  in  the 
Old  aDd  New  World. 

Dendrocitta — a  genus  founded  by  Mr.  Gould,  and  comprehending 
Pica  vagabunda  of  Wagler,  P.  Sinensis  of  Hardwicke  and  Gray,  and 
a  third  species,  which  Mr.  Gould  believes  to  have  been  hitherto 
unnoticed. 

It  has  the  bill  shorter  than  the  head,  cultrated,  broad  at  the  base ; 
culmen  arched,  sides  subtumid ;  nostrils  basal,  partly  covered  with 
setaceous  feathers.  Wings  moderate  :  fifth  and  sixth  quills  longest. 
Tail  elongated,  cuneated,  the  tail-feather3  spatulate.  Feet  (tarsi)  short 
and  weak:  toes  moderate;  hallux  strong,  with  a  strong  incurvated 
claw. 

D.  leucogastra.  Black ;  occiput,  neck,  transverse  stripe  at  the  base 
of  the  quills,  and  abdomen,  white ;  scapulars,  interscapular  region 
(interscapulio),  and  lower  tail-coverts,  tinged  with  chestnut  (dilute 
castaneis);  two  internal  tail-feathers  ash-coloured,  except  at  their  tips. 

"  The  shortness  and  comparative  feebleness  of  the  tarsi  in  Den- 
drocitta, and  its  more  elongated  tail,  the  feathers  of  which  are  equally 
graduated,  except  the  two  middle  ones,  which  are  much  longer  than 
the  others,  distinguish  it  from  the  typical  Piece,  the  common  magpie, 
for  example.  These  characters  are  in  accordance  with  its  habit  of 
wandering  from  tree  to  tree  in  search  of  its  food.  It  is  farther 
distinguished  by  the  form  of  its  bill. 

"  All  the  species  yet  known  are  natives  of  Eastern  Asia."  (Gould, 
Zool.  Proc.,'  May  14th,  1833.) 

D.  vagabunda,  Pica  vagalunda,  Wagler.  Head,  neck,  and  crest,  of 
a  smoke  colour,  or  blackish  gray;  the  back  light  cinnamon ;  the  centre 
of  the  wings  gray  ;  the  quills  black ;  the  tail  gray,  each  feather  being 
tipped  largely  with  black  ;  under  surface  pale  tawny ;  beak  and  tarsi 
black.  Length  16£  inches;  beak  1\  inch;  tarsi  l\  inch;,  tail  10 
inches.  The  species  is  more  widely  diffused  than  any  of  its  congeners, 
being  found  in  considerable  abundance  all  over  India.  (Gould,  'Century 
of  Birds  from  the  Himalaya  Mountains.') 

Garrulus. — Bill  moderate,  straight,  with  cutting  edges,  inclined,  and 
with  obscure  notches  near  the  point.  Tail  even,  sometimes  rounded. 
(Vieillot.) 

The  Jays  are  inhabitants  of  the  wooded  districts,  and  live  chiefly 
upon  fruits,  principally  acorns  and  such  vegetable  productions.  They 
rarely  come  into  the  open  country,  but  make  great  havoc  in  gardens 
and  cultivated  grounds  in  the  neighbourhood  of  woodlands.  Their 
food  is  much  less  varied  than  that  of  the  true  crows ;  but  they  may 
still  be  styled  omnivorous.  Their  plumage  is  generally  gay,  and  even 
brilliant :  the  beautiful  speculum  on  the  wing  is  a  leading  character. 
The  manners  of  the  foreign  species  are  analogous  to  those  of  the 
foreign  magpies.  Those  of  the  Common  Jay  and  its  aptness  at 
imitation  are  well  known. 

G.  glandarius,  the  Common  Jay,  is  supposed  by  Belon  to  be 
the  tHaKaxoKpavivs  of  Aristotle;  and  we  may  observe,  in  con- 
firmation of  this  opinion,  that  the  editor  of  the  last  edition  of 
Pennant  says,  that  the  bird  is  very  common  in  Greece,  where  it  still 
retains  its  ancient  name,  Maka.KOKpa.vtvs.  Belon  states  it  to  be  the 
Gaza  Ghiandaia,  or  Ghiandara,  the  Gaza  Verla,  and  the  Berla,  of 
the  Italians ;  and  the  Prince  of  Canino  gives;  Ghiandaja,  Pica, 
Pica  ghiandaja,  and  Pica  palombina  as  its  Italian  appellations.  It 
is  the  Jay  and  Geai  of  the  French,  the  Eichen-Hiiher  (Oak- Jay), 
Holtzschryer  (Wood-Cryer),  or  Holz-Haher,  of  the  Germans;  and 
Screch  y  Coed  of  the  Welsh. 

The  Jay,  like  the  Magpie,  is  too  well  known  to  require  description. 
Its  beautiful  colours  make  it  one  of  the  handsomest  of  our  native 
birds.  It  builds  its  basket-like  nest  in  trees  or  high  coppice-wood  and 
hedges,  and  lays  five  or  six  eggs  of  a  dull  whitish  olive,  mottled  very 
obscurely  with  pale  brown ;  towards  the  large  end  there  are  usually 
two  or  three  black  lines.  It  is  a  sad  enemy  to  gardeners.  _  Fruits, 
especially  cherries,  and  peas  are  its  great  favourites,  and  it  is  fre- 
quently taken  by  springes  set  upon  the  rows  of  peas  when  in  bearing. 
Dr.  Kramer  says  that  it  will  kill  small  birds.  With  regard  to  their 
imitative  powers,  Bewick  says,  "  We  have  heard  one  imitate  the  sound 
made  by  the  action  of  a  saw  so  exactly,  that  though  it  was  on  a 
Sunday,  we  could  hardly  be  persuaded  that  the  person  who  kept  it  had 
not  a  carpenter  at  work  in  the  house.  Another,  at  the  approach  of 
cattle,  had  learned  to  hound  a  cur  dog  upon  them,  by  whistling  and 
calling  upon  him  by  his  name.  At  last,  during  a  severe  frost,  the  dog 
was,  by  that  means,  excited  to  attack  a  cow  big  with  calf,  when  the 
poor  animal  fell  on  the  ice,  and  was  much  hurt ;  the  jay  was  com- 
plained of  as  a  nuisance,  and  its  owner  was  obliged  to  destroy  it." 


Dr.  Latham  says  he  has  seen  two  varieties  ;  the  one  pure  white,  the 
other  as  in  the  Common  Jay,  but  having  the  whole  of  the  quills 
white. 

The  author  last  quoted  states  that  this  species,  though  not  nearly 
so  far  spread  as  the  magpie,  exists  in  various  parts  of  the  continent 
of  Europe,  and  that  he  has  observed  it  among  drawings  done  in 
China. 

There  are  several  foreign  species,  both  of  the  New  and  Old  World. 
Mr.  Gould,  who  figures  three  species  in  his  'Century  of  Birds,'  well 
observes  that,  "  The  close  affinity  which  the  Garrulus  lanceolatus 
bears  to  some  species  inhabiting  the  United  States  and  Mexico  is 
worthy  of  remark,  as  a  corroboration  of  the  fact  so  often  insisted  on, 
that  similar  forms  of  ornithology  are  found  in  countries  widely 
separated  from  each  other,  whose1  temperatures  are  alike."  Indeed, 
the  last-mentioned  bird  immediately  reminds  the  observer  of  the 
Blue  Jay  (Garrulus  cristatus)  of  America,  while  Garrulus  bispecularis 
recalls  the  common  jay  to  his  recollection. 

Picathartes — a  genus  founded  by  M.  Lesson,  who  takes  for  the  typo 
the  Pie  Chauve  (Corvus  gymnoccplialus  of  Temminck). 

It  has  the  bill  convex,  not  very  robust,  the  upper  mandible  higher 
than  the  lower ;  the  latter  a  little  swollen  towards  its  extremity  ;  the 
base  entirely  without  hairs,  and  furnished  with  a  cere.  Nostrils 
placed  on  the  middle  of  the  bill,  oval,  open,  hollowed  into  an  oblong 
excavation.  Head  entirely  naked.  Feet  (tarsi)  long,  but  little 
scutellated  in  front,  naked  behind;  claws  feeble;  wings  rounded, 
short.    Tail  long,  graduated.  (Lesson.) 

"  The  form  of  this  singular  bird,"  says  M.  Temminck,  "  the  cut  of 
its  wings,  and  its  long  conical  and  very  graduated  tail,  serve  me  as 
indicia  to  judge  by  analogy  of  what  country  it  may  be  a  native,  its 
locality  being  unknown.  In  fact,  on  comparing  our  new  species  with 
the  Piapic  of  Le  Vaillant  (Corvus  Senegalensis),  one  is  inclined,  from 
the  marked  analogy,  to  conclude  Africa  to  be  its  country.  Some  data, 
which  it  is  nevertheless  not  prudent  to  trust,  lead  me  to  believe  that 
the  only  individual  known,  which  is  in  the  collection  of  Mr.  Lead- 
beater  of  London,  was  brought  from  the  English  possessions  on  the 
coast  of  Guinea." 

"  Proportions  (taille)  a  little  stronger,  tarsi  much  longer,  and  a  tail 
less  in  proportion  distinguish  our  bird  from  the  Piapic.  The  head  in 
certain  points  offers  some  resemblance  to  that  of  the  Gracula  calva  of 
the  Philippines,  and  this  approximation  is  so  strong  that  it  would 
produce  doubts  as  to  its  African  origin,  if  it  did  not  bear  a  greater 
resemblance  in  its  general  contour  to  the  Piapic  of  Africa.  In  fine, 
if  this  bird  is  not  African,  it  can  only  be  a  native  of  the  Philippine 
Islands." 


Picathartes  gymnocephalus. 
Upon  this  passage  M.  Lesson  remarks,  that  he  does  not  find  the 
least  analogy  between  the  figure  of  the  Enlum.,  538,  which  is  the 
Corvus  Senegalensis,  and  the  Pie  Chauve,  which  more  resembles  » 
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Cathartes.  The  conclusion  stated  in  M.  Temininck's  last  sentence  M. 
Lesson  is  far  from  admitting. 

The  following  is  Temminck's  description  of  the  species  :  "  The 
naked  parts  of  the  head  offer  a  particular  character.  The  whole  of 
the  auditory  meatus  is  completely  destitute  of  feathers  and  even  of 
hairs.  A  small  border,  or  rudiment  of  membrane,  forms,  below  the 
orifice  of  the  ear,  a  sort  of  external  concha,  but  little  apparent,  it  is 
true,  in  the  stuffed  specimen,  but  the  extent  of  which  must  be  remark- 
able in  the  living  bird.  All  this  part  of  the  organ  of  hearing,  as 
well  as  a  part  of  each  side  of  the  occiput,  are  covered  by  a  black 'skin 
with  a  slightly-projecting  orbicular  border,  and  forming  a  rounded 
plaque.  The  cere  which  envelops  the  base  of  the  bill  is  also  bhick. 
All  the  rest  of  the  naked  parts  of  the  head,  the  mesial  line  of  the 
occiput  which  separates  the  black  plaques  of  the  temples,  and  the 
upper  part  of  the  top  of  the  neck,  appear  to  me  to  have  been  red  or 
rosy  in  the  living  subject ;  a  slight  tint  of  rosy-yellow  covers  these 
parts  in  that  before  us.  The  whole  of  the  nape  is  covered,  clearly, 
by  a  whitish  and  very  short  down.  The  front  of  the  neck  aud  all  the 
other  parts  are  white.  The  back,  well  covered  with  thick-set  feathers, 
is  of  an  ashy-black ;  all  the  rest  of  the  plumage  is  bistre  brown. 
The  feet  are  yellow,  and  the  bill  is  black.  Length  15  inches." 
(Temm.) 

Podoces. — This  genus  was  founded  by  M.  Fischer,  for  a  bird  dis- 
covered by  Dr.  Pander,  in  the  country  of  the  Kirghese  beyond  Oren- 
burg, whose  habits  of  life  are  analogous  to  those  of  the  crows,  among 
which  M.  Lesson  thinks  it  ought  to  be  placed. 

The  bill  is  moderate,  of  the  length  of  the  head,  bending  downwards 
at  its  point,  without  a  notch,  and  slightly  angular,  the.  upper  mandible 
shorter  than  the  lower,  receiving  and  '  covering  the  edges  of  it. 
Nostrils  basal,  rounded,  large,  covered  with  setaceous  overhanging 
feathers  (plumes  setaee'es  retombantes).  Feet  robust  and  long  ;  claws 
triangular,  very  much  pointed,  and  . but  little  curved  ;  a  warty  mem- 
brane bordering  the  thickness  of  the  phalanges.  First  quill  short, 
second  long,  the  three  next  equal.    Tail  rectilinear.  (Fischer.) 

P.  Panderi.  Greenish  glaucous  above ;  eyebrows  white ;  bill  and 
claws  blackish  ;  feet  greenish.  The  bird  flics  badly  but  walks  very 
well.    It  lives  in  flocks. 


Podoces  Panderi. 


Myophonus. — Bill  very  large,  strong  and  hard,  furnished  at  its 
opening  with  some  stiff  bristles  and  small  feathers  turned  forwards. 
Nasal  fossae  sub-oval,  closed  by  a  large  membrane.  Wings  rounded, 
moderate.  Quills  nearly  equal,  the  third  longest.  Feet  very  long, 
demiscutellated.    Tail  rounded. 

There  are  several  species,  all  oriental.  Mr.  Gould,. who  has  pub- 
lished two,  namely,  M.  Horsfieldii  and  M.  Temminchii,  in  his 
'  Century,'  states  that,  as  regards  the  habits  of  these  birds,  little  can 
be  said  with  certainty,  but  that  from  their  lengthened  tarsi  and 
general  structure  they  may  be  considered  as  depending  in  a  great 
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measure  for  their  subsistence  upon  worms,  insects,  and  larva:.  The 
manners  of  M.  Tcmminckii,  when  on  the  ground,  are  said  much  to 
resemble  those  of  the  English  blackbird.  It  may  be  questionable 
whether  this  group  is  properly  placed  among  the  Corvidce. 

M.  flavirosiris  (M.  mctallicus,  Temm.)  Entirely  of  a  deep  blue-black 
with  metallic  tints.  Bill  of  a  beautiful  yellow.  Feet  black.  It 
inhabits  Java. 


Myophonus  flavirostris. 

Ptilonorhynchus. — Bill  strong,  robust,  widened,  rather  long,  upper 
basal  termination  convex,  but  little  marked  ;  point  recurved  ;  upper 
mandible  presenting  two  small  notches  at  its  extremity  ;  edges  a  littla 
swollen  ;  lower  mandible  slightly  convex  ;  commissure  of  the  mouth 
straight,  simple.  Nostrils  basal,  lateral,  furnished  with  short  bristles. 
Wings  short,  rounded.  Tail  moderate,  graduated.  Feet  slender. 
(Lesson.) 

The  genus,  as  modified  by  Lesson,  contains  but  two  species.  He 
thinks  that  it  would  be  better  placed  among  the  Dentirostres  at  the 
side  of  the  Choucaris  (Graucalus,  Cuvier) ;  but  he  allows  that  it  has 
all  the  forms  of  the  Rollers  (Coracias)  and  of  the  Crows.  Locality, 
the  warmest  islands  of  the  West  Indian  Archipelago. 

P.  Sinensis,  Coracias  Sinensis,  Latham.  Body  above  pale  aqua- 
marine green  clouded  with  yellowish-green.  Forehead  furnished  with 
silky  round  feathers  turned  in  different  directions ;  feathers  of  the 
nape  long,  unravelled  as  it  were,  and  capable  of  being  erected  into  a 
tuft — both  of  a  yellowish-green.  A  black  band  taking  its  rise  from 
the  angle  of  the  bill  surrounds  the  eye  aud  nape.  Throat  and  cheeks 
of  a  yellowish-green.  Lesser  wing-coverts  brown.  Quills  brown, 
inclining  to  olive  externally  and  chestnut  internally ;  the  last  three 
progressively  terminated  with  greenish  white.  Bill  red,  surrounded 
by  a  few  black  bristles  ;  feet  reddish.  Size  11  inches.  Locality,  the 
Philippine  Islands. 

The  other  species,  according  to  Lesson,  is  Kitta  ihalassina,  Tem- 
minck. 

Kitta. — Bill  short,  convex,  compressed  on  the  sides ;  Aipper  mandible 
with  the  basal  termination  recurved,  and  depressed  sides ;  the  point 
sharp  and  furnished  on  each  side  with  a  small  projecting  tooth,  bor- 
ders of  the  mandibles  thick,  recurved,  and  covered  at  the  commissm-e. 
Nostrils  basal,  transversal,  hidden  by  the  silky  feathers  of  the  fore- 
head, and  by  a  row  of  small  bristles.  Wings  pointed.  Tail  equal, 
rounded.    Feet  robust ;  toes  equal ;  hallux  strong.  (Lesson.) 

Lesson,  who  places  in  this  genus  Kitta  holoscricea,  Ptilonorhynchus 
Smithii,  and  Kitta  virescens,  says  that  what  was  observed  as  to  the 
last-mentioned  genus  is  applicable  to  this,  which  has  the  general 
characters  of  the  Rollers  and  Rolles  (Colaris). 

The  birds  composing  the  genus  are  exclusively  peculiar  to  Aus- 
tralia and  the  temperate  zone.  (Lesson.) 

K.  holoscricea,  Temminck ;  Ptilonorhynchus  holoscriceus,  Kuhl ; 
Satin  Grakle,  Latham;  Ptilonorhynchus  Mac-Leayii,  Latham  MSS. 
Vigors  and  Horsfield. 


lsi  CORVIDJE. 


rtilonorhynchus  Sinensis. 

Male,  very  brilliant  blackish-blue.  Quills  and  tail-feathers  dead 
black.  Bill  and  feet  yellow.  A  double  row  of  silky  and  velvety 
bluish-black  feathers  at  the  base  of  the  bill.  Length  13  inches.  The 
female  has  the  upper  parts  of  an  olive-green.    The  quills  and  tail- 


Satin-Bird  (Kittu  holcsericea). 

feathers  of  a  red-brown  ;  wing-coverts  varied  with  brown  and  a  colour 
inclining  to  olive;  lower  parts  greenish,  barred  with  black.  Thero 
are  whitish  horizontal  spots,  lanceolated,  and  bordei-ed  with  black,  on 
the  front  of  the  neck. 
NAT.  HIST.  DIV.  VOL.  II. 
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Mr.  Caley  says  (Vigors  and  Horsfield,  '  Linn.  Trans.,'  vol.  xv.  p.  264) 
that  "  the  male  of  this  species  is  reckoned  a  very  scarco  bird,  and  is 
highly  valued.  The  natives  call  it  Cowry,  the  colonists  Satin-Bird. 
I  have  now  and  then  met  with  a  solitary  bird  of  this  species ;  but  I 
once  saw  large  flocks  of  them  on  some  newly-sown  wheat,  from 
whence  they  fled  on  being  scared  into  a  neighbouring  brush.  When 
all  was  again  quiet  they  soon  returned  to  the  wheat.  They  did  not 
leave  the  brush  above  a  few  yards.  There  were  no  black  ones  among 
them,  nor  can  I  affirm  that  they  were  feeding  on  the  wheat." 

Nucifraga. — Bill  long,  thick,  with  cutting  edges  terminating  in  a 
blunt  point,  furnished  with  setaceous  feathers  at  the  base,  the  upper 
mandible  longer  than  the  lower.  Nostrils  round,  open.  Wings 
pointed  ;  fourth  quill  longest. 

Till  the  publication  of  Mr.  Gould's  Nucifraga  hemispila  (see  'Cen- 
tury of  Birds ')  but  one  species  was  known,  namely,  that  which  wo 
select  as  the  example  : — 

N.  Caryocatactes,  Brisson,  the  Nutcracker ;  Caryocatactes  nucifraga, 
Nils.  ;  Corvus  Caryocatactes,  Linnajus,  the  Casse-Noix  of  the  French  ; 
the  Tannen-Haher  of  the  Germans ;  the  Noddekrige  of  the  Danes  ;  the 
Not-Kraake  of  the  Norwegians ;  and  the  Aderyn  y  Cnau  of  the 
Welsh. 

This  bird  is  somewhat  less  than  the  Jackdaw.  The  bill  is  straight, 
strong,  and  black.  Head,  neck,  breast,  and  body,  rusty  brown. 
Crown  of  the  head  and  rump  plain,  the  other  parts  marked  with 
triangular  white  spots.  Wings  black.  Coverts  spotted  like  the  body. 
Tail  rounded  at  the  end,  black,  tipped  with  white.  Legs  dusky. 
Locality,  most  parts  of  Europe ;  but  the  Prince  of  Canino  does  not 
notice  it  in  his  '  Specchio  Comparative' 

Pyrrhocorax. — Bill  moderate,  compressed,  subulate,  rather  slender, 
furnished  at  the  base  with  feathers  directed  forwards,  and  at  the 
extremity  of  the  upper  mandible  with  two  small  teeth  which  are 
often  wanting.  Nostrils  basal,  ovoid,  open,  hidden  by  bristles.  Feet 
robust ;  claws  strong  and  recurved.    Fourth  and  fifth  quills  longest. 

These  birds,  the  Choquards  of  the  French,  live  in  troops  like  the 
Jackdaws,  which  they  resemble  in  their  manners.  They  inhabit  tho 
high  mountains  of  Europe,  and  especially  the  snowy  regions  of  the 
Alps.  They  are  omnivorous,  feeding  on  insects,  worms,  soft  fruits,  and 
seeds.    They  moult  once  a  year,  and  the  sexes  are  alike  externally. 

P.  Pyrrhocorax.  Brilliant  black,  but  the  colour  is  dull  in  youth, 
and  the  bill  and  feet  are  black.  In  the  adult  bird  the  black  presents 
iridescent  and  changeable  tints  varying  to  greenish  ;  the  bill  is  yel- 
lowish, and  the  feet  bright  red.  The  female  lays  four  white  eggs, 
spotted  with  dirty  yellow ;  the  nest  is  in  holes  of  the  rocks.  Locality, 
Alps  of  Switzerland.  The  Prince  of  Canino  ('  Specchio  Comparativo') 
notes  it  as  rare,  and  only  occurring  in  the  Apennines. 

Fregilus. — Bill  longer  than  the  head,  slender,  entire,  arched,  pointed. 
Nostrils  covered  with  feathers  directed  forwards. 

Lesson  is  of  opinion  that  this  genus  ought  to  be  united  with  tho 
last,  from  which  it  only  differs  in  having  the  bill  longer  and  more 
curved,  which  made  Cuvier  place  it  in  the  tribe  of  Tenuirostres,  near 
the  Hoopoes  (Upupa).  The  species  have  the  manners,  habits,  and 
general  organisation  of  the  crows  ;  and  the  European  species  (selected 
here  as  an  example)  perfectly  resembles  Pyrrhocorax.  (Lesson.) 

F.  graculus,  Temm. ;  Corvus  graculus,  Linn.  The  Cornish  Chough, 
or  Red-Legged  Crow,  is  considered  by  Belon,  on  no  bad  grounds,  to 
be  the  Kopaieias,  the  Kopdvri  <poiviK6pvyKos  (Red-Billed  Crow)  of  tho 
Greeks  and  the  Pyrrhocorax  of  the  Romans  ;  Spelvier,  Taccola,  Pason, 
Zorl,  of  the  Italians  (Belon) ;  Choucas  aux  Pieds  et  Bee  Rouge,  Ghoquar, 
J  Chouette  Rouge,  of  the  French  (Belon) ;  Stein-Tahen  and  Stein-Frae 
of  the  Germans ;  and  Bran  Big  Goch  of  the  Welsh. 

Back  beautifully  glossed  with  blue  and  purple.  Legs  and  bill 
bright  orange,  inclining  to  red.  Tongue  almost  as  long  as  the  bill, 
and  a  little  cloven.  Claws  large,  hooked,  and  black.  The  Chough 
builds  its  nests  in  high  cliffs  or  ruined  towers,  and  lays  four  or  five 
eggs,  white,  spotted  with  dirty  yellow  or  light  brown  and  ash  colour. 

It  is  a  native  of  England  in  Devonshire,  Cornwall,  and  Wales. 
Pennant  says  that  it  is  found  in  different  parts  of  Scotland  as  far  as 
Straithnavern,  and  in  some  of  the  Hebrides.  He  also  states  that  it  is 
foimd  in  small  numbers  on  Dover  cliff,  where  they  came  by  accident  ; 
a  gentleman  in  that  neighbourhood  had  a  pair  sent  as  a  present  from 
Cornwall  which  escaped  and  stocked  these  rocks.  They  sometimes 
desert  the  place  for  a  week  or  ten  days  at  a  time,  and  repeat  it  severaj 
times  in  the  year.  Montagu,  speaking  of  this  locality,  says,  "  We 
believe  the  breed  in  those  parts  is  again  lost."  Latham  states  that  it 
is  also  said  to  frequent  the  South  Downs  about  Beachy  Head  and 
Eastbourn,  where  it  is  called  the  Red-Billed  Jackdaw.  With  regard 
to  its  general  geographical  distribution,  Pennant  observes  that  we  do 
not  find  it  in  other  parts  of  Europe  except  England  and  the  Alps. 
In  Asia  the  island  of  Candia  produces  it;  in  Africa,  Egypt,  which 
last  place  it  visits  towards  the  end  of  the  inundations  of  the  Nile. 
He  quotes  Pliny,  Brisson,  Belon,  and  Hasselquist,  for  these  statements. 
The  editor  of  the  last  edition  of  Pennant  says  that  the  Chough  inha- 
bits the  lofty  cliffs  about  the  mid  region  of  the  highest  mountains  of 
Greece,  but  never  the  maritime  parts,  as  with  us.  Scopoli  speaks  of 
it  in  Carniola,  and  says  that  the  feet  of  some  during  autumn  turn 
black.    These  were  probably  young  birds. 

The  Cornish  Chough  is  easily  tamed,  and  may  be  taught  to  speak. 
One  in  Colonel  Montagu's  possession  would  stand  quietly  for  hours  to 

if 
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be  soothed  and  oaressed,  but  would  resent  an  affront  both  with  bill 
and  claws.  "  It  is,"  says  Pennant,  "  active,  restless,  and  thieving  ; 
much  taken  with  glitter,  and  so  meddling  as  not  to  be  trusted  where 
things  of  consequence  lie.  It  is  very  apt  to  oatch  up  bits  of  lighted 
Iticks,  so  that  there  are  instances  of  houses  being  set  on  fire  by  its 
means,  which  is  the  reason  that  Camden  calls  it  '  inoendiaria  avis.'  " 
Several  of  the  Welsh  and  Cornish  families  bear  this  bird  in  their  ooat- 
of-arms. 

There  are  foreign  species — Fregilus  leucopterus,  Vigors  and  Hors- 
field  (Pyrrhocorax  leucopterus,  Temminck),  from  Australia,  where 
it  is  called  by  the  natives  Waybung,  according  to  Mr.  Caley,  and 
Fregilus  Enca,  of  Horsfield,  from  Java,  for  instance. 

Paradisea. — [Birds  of  Paradise.] 

Astrapia. — Bill  smooth  at  the  base,  compressed  laterally,  straight 
above,  pointed,  notched,  and  bent  towards  the  extremity.  Tail  very 
long  and  very  graduated. 


Pie  de  Paradis. 


This  genus  was  founded  by  Vieillot  for  a  bird  of  the  most  brilliant 
plumage,  which  with  of  her  characters  places  it  near  the  Birds  of 
Paradise,  while  it  has  several  points  which  would  lead  to  arranging  it 
among  the  Thrushes.  Thus  Gmelin  gave  it  the  name  of  Paradisea 
nigra,  and  Latham  that  of  Paradisea  yularis,  while  Cuvier  considered 
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it  to  come  under  the  genus  Turdus  (Merle  de  la  Nouvelle  Quince). 
This  beautiful  bird  is  the  Pie  de  Paradis  or  Incomparable  of  the 
French.  Lesson  says  : — "  I  brought  from  New  Guinea  two  individuals 
of  this  magnificent  bird,  the  value  of  which  is  sufficiently  considerable 
in  France,  and  which  seems  to  be  very  rare  even  in  its  native  country  ■, 
for,  during  our  sojourn  at  the  Moluccas  and  the  land  of  the  Papous, 
I  only  saw  there  two  birds,  and  one  of  these  now  embellishes  the 
galleries  of  the  museum  where  I  deposited  it." 

No  description  oan  oonvey  any  idea  of  the  brilliancy  of  this  bird. 
The  metallio  tints  of  almost  every  hue,  varying  with  the  play  of  the 
light  on  the  plumage,  almost  surpass  belief.  It  is  well  figurod  in 
lie  Vaillaut's  '  Oiseaux  de  Paradis,'  plate  20  and  21  ;  but  no  colour- 
ing can  give  the  slightest  notion  of  its  splendid  intensity  and  variety. 
The  form  may  be  imagined  from  the  preceding  out  taken  from  the 
plates  above  mentioned. 

Fossil  Corvida. 

Dr.  Buckland  mentions  the  remains  of  the  Raven  as  occurring  in 
the  cave  at  Kirkdale,  and  figures  the  right  ulna  of  one  of  those  birds 
in  '  Reliquiae  Diluvianse,'  plate  xi. 

CORVUS.  [Corvidjb.] 

CORYDA'LIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Fumariacece.  It  has  a  calyx  composed  of  two  sepals,  or  absent ;  4 
petals,  the  upper  one  spurred  at  the  base  ;  the  stamens  diadelphous  ; 
the  pod  2-valved,  many  seeded,  compressed.  The  species  are  mostly 
small  glaucous  herbs,  with  ternate  or  pinnated  leaves,  and  fusiform 
tuberous  or  fibrous  roots.  Upwards  of  40  species  of  this  genus  have 
been  described.  They  are  natives  of  the  temperate  parts  of  the  earth 
in  the  four  quarters  of  the  globe. 

C.  claviculata,  White  Climbing  Fumitory,  has  a  fibrous  root ;  pin- 
nate leaves,  with  acuminate  bracts,  the  pinna)  ternate  ;  footstalk  ending 
in  tendrils.  It  has  small  pale-yellow  or  nearly  white  flowers.  It  has 
a  slender  climbing  stem,  1  to  4  feet  long.  It  is  found  in  bushy  places 
in  hilly  districts  of  Great  Britain  and  throughout  Europe. 

C.  lutea,  Yellow  Fumitory,  has  a  fibrous  root,  tritemate  leaves 
minute  oblong  cuspidate  bracts ;  shining  seeds,  granulate-rugose,  with 
a  patent  denticulated  crest.  This  plant  is  a  native  of  the  south  oi 
Europe,  in  the  fissures  of  rocks  and  old  walls.  It  is  now  naturalised 
in  Great  Britain,  and  forms  a  picturesque  object  on  the  old  walls  of 
nuns,  as  at  Castleton  in  Derbyshire,  and  Fountains  Abbey,  Yorkshire. 
It  is  a  very  common  plant  in  gardens. 

C.  solida  has  a  tuberous  solid  root,  with  biternate  cut  leaves,  the 
lowest  petiole  a  leafless  scale,  the  bracts  palmate.  It  is  found  in  Great 
Britain,  but  has  been  undoubtedly  introduced. 

U.  Fabacea  has  a  nearly  simple  erect  stem,  scaly  under  the  lower 
leaf ;  the  leaves  stalked,  biternate ;  the  bracts  ovate,  acute,  longer  than 
the  pedicles.  It  is  a  native  of  shady  mountainous  places  in  Sweden, 
Denmark,  and  many  other  parts  of  the  continent  of  Europe.  This 
species,  as  well  as  C.  tuberosa,  a  native  of  the  South  of  Europe,  has  a 
tuberous  root.  The  root  of  both  the  species  is  very  bitter  and  rather 
acrid.  That  of  C.  tuberosa  is  hollow,  and  is  found  to  contain  a  pecu- 
liar alkali  called  Corydalin.  On  the  continent  these  roots  are  used 
under  the  name  of  Radix  Aristolocldx,  and  are  employed  as  external 
applications  to  indolent  tumours.  C.  bulbosa  has  a  tuber  which  is 
somewhat  aromatic,  extremely  bitter,  slightly  astringent,  and  acrid, 
and  was  formerly  used  as  a  substitute  for  Birth- Worts  in  expelling 
intestinal  worms,  and  as  an  emmenagogue. 

Many  of  the  species  are  cultivated  in  Great  Britain,  and,  having 
escaped  from  gardens,  are  occasionally  found  wild,  but  only  C.  clavi- 
culata is  a  native  ;  C.  lutea  is  naturalised.  In  cultivation  they  require 
a  light  rich  soil.  They  are  well  adapted  for  flower-borders  and  rock- 
work.  The  perennial  species  may  be  propagated  by  dividing  the  roots, 
the  annual  by  seeds,  which  should  be  sown  where  they  are  intended 
to  remain.  They  will  grow  well  under  trees  if  the  soil  be  not  very  dry 

(Don,  Dichlamydeous  Plants;  Lindley,  Flora  Mcdica  ;  Loudon, 
Encyclopedia  of  Plants  ;  Babington,  Manual  of  British  Botany.) 

CORYLA'CEiE,  Mastwortt,  the  Oak-Tribe,  a  highly  important 
natural  order  of  Apetalous  or  Incomplete  Exogenous  Plants, 
consisting  of  trees  or  shrubs,  chiefly  natives  of  the  colder  parts 
of  the  world,  and  valuable  either  for  the  nuts  they  bear  or  the 
timber  they  produce.  The  Oak,  the  Beech,  the  Hazel,  the  Horn- 
beam, and  the  Sweet  Chestnut,  all  belong  to  this  order,  the 
general  character  of  which  is  briefly  this  : — Leaves  alternate,  usually 
serrated,  often  with  veins  running  straight  from  the  midrib  to  the 
margin,  beyond  which  they  slightly  project ;  at  the  base  of  each  leal 
a  pair  of  membranous  stipules.  Flowers  monoecious  ;  the  males  in 
catkins  ;  the  females  in  bud-like  clusters.  Stamens  from  5  to  20, 
arising  from  the  scales  of  the  catkin.  Ovary  inferior,  crowned  by  a 
toothed  obsolete  calyx,  seated  in  a  membranous  cup  or  involucre, 
with  more  cells  than  one,  and  as  many  styles  as  cells ;  ovules  solitary 
or  in  pairs,  pendulous ;  all  the  ovules  except  one  and  all  the  cells 
disappear  after  the  flowering  is  over,  and  when  the  fruit  is  ripe  there 
is  but  one  cell  and  one  seed,  whatever  their  number  may  originally 
have  been.  Fruit,  a  nut  (called  also  acorn,  mast,  &c),  inclosed  within 
a  peculiar  kind  of  involucre  or  cupule  composed  of  bracts  more  or  less 
united  together,  and  forming  a  cup  in  the  oak,  a  husk  in  the  filbert, 
and  a  spiny  case  in  the  chestnut  and  beech.  The  seed  consists  of  a 
roundish  embryo,  with  thick  fleshy  cotyledons,  and  no  albumen.  The 
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most  southern  of  the  species  of  this  order  is  the  Beech,  of  which  many 
varieties  occur  in  the  lower  parts  of  South  America,  Australia, 
and  New  Zealand.  The  order  is  allied  to  Juglandacece.  For  parti- 
culars respecting  the  genera  of  this  most  important  family  of  plants 
see  Carpinus;  Ostrya  ;  Cortlds  ;  Fagus;  Castanea;  Querous  ; 

LlTHOCARPUS. 


Flowers  of  the  Hazel-Nut  (Corylus  Avellana). 

1,  a  branch,  with  the  male  flowers  **  in  drooping  catkins  ;  the  females  *  in 
bud-like  clusters  ;  2,  one  of  the  scales  of  the  male  catkin,  with  the  stamens 
attached  to  it;  3,  a  female  bud,  with  the  styles  projecting  beyond  the  bracts  ; 
4,  the  young  ovaries  with  the  bracts  removed  ;  5,  a  section  of  the  ovary, 
exhibiting  the  ovules,  the  toothed  calyx,  and  the  base  of  the  style ;  6,  a  cross 
section  of  the  ovary  ;  7,  a  longitudinal  section  of  a  nut. 

COHYLUS,  a  genus  of  Plants  after  which  the  natural  order  Coi-y- 
lacece  receives  its  name.  It  consists  of  the  different  species  of  hazel- 
nut, and  is  distinguished  from  the  genera  associated  with  it  by  its 
cupule  being  a  two-leaved  lacerated  husk,  and  its  ovary  having  but 
two  cells,  in  each  of  which  is  one  ovule. 

C.  Avellana,  the  Common  Hazel-Nut.  This  plant,  which  is  a 
native  of  all  the  cooler  parts  of  Europe,  Northern  Asia,  and  North 
America,  is  the  parent  of  the  many  varieties  of  nuts  and  filberts  now 
cultivated  for  their  fruit.  [Hazel-Nut,  Filbert,  in  Arts  and  So.  Div.] 
It  is  specifically  known  by  its  husks  being  hispid  with  glands,  leafy, 
broad,  much  lacerated,  and  rather  spreading  at  the  point ;  never  con- 
tracted into  a  long  tube,  nor  divided  into  narrow  rigid  segments  ;  by 
its  rounded,  heart-shaped,  very  rugose,  angular,  toothed,  cuspidate 
leaves,  glandular-hispid  branches,  and  shrubby  habit.  It  varies  very 
much  in  the  form  of  its  husks,  in  the  degree  of  their  hispidity,  some 
being  nearly  smooth,  in  the  shape  of  their  nuts,  and  in  the  height  to 
which  it  grows.  In  the  Hazel-Nut  the  husk  is  open  at  the  point, 
shorter  or  at  least  but  little  longer  than  the  nut,  and  nearly  smooth  ; 
while  in  the  Filbert  (Corylus  tubidota  of  some  writers)  it  is  lengthened 
considerably  beyond  the  nut,  and  covered  more  or  less  with  glandular 
hairs  ;  all  degrees  of  intermediate  structure  may  be  found  in  the  cul- 
tivated varieties.  This  plant  is  found  as  a  large  shrub  having  nume- 
rous stems  rising  from  the  root,  or  as  a  small  bushy  tree  with  a  great 
number  of  branches,  which  are  covered  with  hairs  when  it  is  young. 
It  is  found  all  over  Great  Britain,  from  Cornwall  to  Sutherlandshire. 
It  grows  at  the  height  of  1600  feet  above  the  level  of  the  sea,  in  the 
north  of  England  and  Scotland.  It  is  cultivated  very  generally  on 
account  of  its  nuts,  especially  in  the  county  of  Kent,  where  it  attains 
its  greatest  perfection.  It  is  also  cultivated  on  the  continent  of 
Europe  ;  and  every  year  large  quantities  of  the  nuts  are  brought  into 
England  from  various  parts  of  France,  Portugal,  and  Spain.  The 
hazel  is  valued  in  planting  principally  as  an  undergrowth.  Its  branches 
and  stems  are  used  for  various  kinds  of  wicker-work.  The  wood 
is  said  to  make  the  best  charcoal  for  gunpowder,  and  is  also  used  for 
making  crayons  for  drawing  purposes. 

C.  Americana  is  not  distinguishable  as  a  variety  from  the  last 
species.  The  Beaked  American  or  Cuckold-Hazel  is  a  pretty  purple- 
leaved  kind  in  shrubberies. 

C.  rostrata,  the  Horned  Hazel-Nut.  In  this  the  branches  are 
quite  free  from  glandular  hispidity,  the  leaves  are  oblong,  not  cordate, 
doubly  toothed,  and  acuminate,  and  the  husks  globular  over  the  nuts, 
where  they  are  extremely  hispid,  without  ever  being  glandular ; 
beyond  the  nuts  the  husks  are  contracted  into  a  tube  an  inch  or  more 
long,  and  irregularly  lacerated  at  the  point.  It  is  a  very  distinct- 
species  inhabiting  the  mountains  of  the  Carolinas,  where  it  rarely 
exceeds  three  or  four  ftet  in  height.    In  gardens  it  is  scarcely  larger. 


C.  Colurna,  the  Constantinople  Nut,  a  white-barked  tree  20  feet 
and  more  high,  with  an  erect  trunk  and  a  dense  spreading  head.  The 
leaves  are  shining,  much  less  rugose  than  in  the  hazel-nut,  cordate, 
angular,  serrated,  acute  or  acuminate,  slightly  hairy  on  the  under 
surface.  The  branches  and  all  the  other  parts  are  destitute  of 
glands;  the  husks  are  campanulate,  deeply  cut  into  narrow  hairy 
rather  falcate  segments.  The  nuts  are  roundish  and  very  hard.  It 
is  a  native  of  Asia  Minor,  and  known  from  all  the  other  garden 
species  by  its  becoming  a  tree.  It  seldom  produces  its  nuts  in  this 
climate. 

Besides  these  there  are  the  C.  lacera  and  C.  ferox,  two  species 
found  in  the  Himalaya  Mountains.  Of  these,  the  former,  gathered  in 
Kumaon,  is  hardly  different  from  C.  Colurna;  the  other,  from  Mount 
Sheopore,  has  narrow  taper-pointed  leaves,  and  excessively  hard  nuts 
inclosed  in  a  husk,  with  divaricating  narrow  spiny  divisions. 

CORYMB,  a  form  of  inflorescence  approaching  very  nearly  to  the 
raceme.  The  raceme  consists  of  an  axis,  upon  which  all  the  flowers 
are  disposed  upon  footstalks  of  the  same  length  ;  and  hence  its  figure 
is  more  or  less  cylindrical.  A  corymb  consists  of  an  axis,  the  lower- 
most flowers  on  which  have  very  long  stalks,  and  the  uppermost 
very  short  ones,  so  that  the  mass  of  inflorescence  is  an  inverted  cone, 
as  in  candytuft  and  many  other  cruciferous  plants.  The  corymb  is, 
in  fact,  an  umbel  with  a  lengthened  axis. 

From  this  word  is  derived  the  term  Corymbose,  which  is  applied  not 
only  to  flowers,  but  to  any  kind  of  branching  in  which  the  lowermost 
parts  are  very  long  and  the  uppermost  very  short,  as  is  the  case  in 
most  species  of  Aster.  [Inflorescence.] 

CORYMBI'FER^E,  one  of  the  primary  subdivisions  in  the  system 
of  Jussieu,  of  the  natural  order  Compositcc.  It  comprehends  most  of 
the  Tubuliflorce  of  De  Candolle.  It  is  characterised  by  the  absence  of 
albumen,  an  erect  seed,  a  hemispherical  involucre,  and  the  florets  of 
the  ray,  if  present,  ligulate.  This  division  comprises  by  far  the 
largest  number  of  the  genera  of  the  large  order  Composites.  The 
species  of  Corymbiferce  produce  more  active  secretions,  and  have  been 
used  more  extensively  by  man  than  those  of  the  other  subdivisions  of 
the  order.  They  generally  represent  the  Cichoraceee  [Cichorac;3.e] 
in  hot  climates,  and  this  will  perhaps  account  for  their  more  active 
properties.  In  Great  Britain  tho  Corymbiferce  are  more  numerous 
than  either  the  Cynaracecc  or  Cichoraceee.  The  number  of  species  in 
the  second  edition  of  Babington's  '  Manual  of  British  Botany '  is — 

Corymbiferce     .   62 

Cichoraceee  .       .  51 

Cynaracco?.  26 

Composites     .....  139 
De  Candolle  estimates  that  the  species  of  the  Compositce  form  a 

tenth  part  of  the  flowering  plants  in  the  world,  and  this  is  about  the 

proportion  in  which  they  occur  in  Great  Britain. 

The  following  is  a  synopsis  of  the  British  genera  of  Corymbiferce  : — 

Tribe  I.  Eupatoriacea 

Section  I.  Eupatorece. 

Eupatorium  cannabinum 

Section  II.  Tussilaginece. 
Petasites  vulgaris 
Tussilago  Farfara 

Tribe  II.  Asteroide*. 

Section  I.  Asterece. 
Aster  Tripolium 
Erigeron  ...  3  species 
Bcllis  perennis 
Solidago  Virgaurea 
Chrysocoma  Linosyris 

Section  II.  Inuleee. 

Inula  ....  3  species 
Pulicaria     .    .  2  species 

Tribe  III.  Senecionide^:. 

Section  I.  Heliantheee. 

Bidens    ...  2  species 

Section  II.  Anthemidece. 

Anthcmis.    .    .  5  species 

Achillea  ...  4  species 

Diotis  maritima 

Chrysanthemum  2  species 

Pyrethrum  .    .  3  species 

Matricaria  Chamomilla 

Artemisia    .    .  5  species 

Tanacetum  vulgare 
Section  III.  Gnaphaliece. 

Filago     ...  3  species 

Onaphaliuni     .  5  species 

Antennaria  .    .  2  specie* 
Section  IV.  Sen-ecioneee. 

Doronicum  .    ,  2  species 

Cineraria    .    .  2  species 

Senecio    ...  9  species 
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The  properties  of  this  division  of  Composites  are  characteristic. 
Bitterness,  with  an  aromatic  odour,  is  common  to  all  the  species. 
Whether  the  bitterness  depends  on  an  alkaloid  or  not,  chemists  have 
hot  determined.  Many  of  the  species  possess  properties  very  similar 
to  those  possessed  by  quinine,  and  are  administered  in  the  same 
diseases  as  cinchona ;  among  these  are  species  of  the  genera  Inula, 
Piqueria,  Mikania,  and  Emilia.  This  bitter  principle  seldom  how- 
ever gives  the  character  to  the  plant  alone,  but  is  combined  with  some 
aromatic  oil,  which  gives  the  plant  the  properties  of  both  a  tonic  and 
a  stimulant.  Such  a  combination  is  found  in  many  of  the  Bpecies  of 
the  genera  Anthemie,  Artemisia,  Diotis,  Santolina,  Chrysanthemum, 
Eupatorium,  Liatis,  &c.  Sometimes  the  volatile  oil  is  more  promi- 
nent than  the  bitter  principle  ;  and  this  is  obvious  in  the  species  of 
Pyrethrum,  Tanacctum,  Stcnactis,  Erigeron,  &c.  In  some  of  these  the 
volatile  oil  assumes  the  characters  of  turpentine  and  the  oil  of  juniper, 
and  acts  as  a  diuretic  ;  hence  a  certain  number  of  these  plants  have 
the  reputation  of  stimulating  the  action  of  the  kidneys.  In  some  the 
volatile  oil  assumes  an  acrid  character,  as  in  Bidens,  and  acts  as  a  sia- 
logogue,  as  in  Pyrethrum  and  Spilanthes  ;  in  Maruta  it  is  sufficiently 
active  to  produce  vomiting.  In  some  a  secretion  is  produced,  similar 
to  that  which  gives  the  character  to  Cichoracea>.  Thus  Buphthalmum 
salicifolium  is  said  to  possess  narcotic  powers,  and  the  Arnica  montana 
is  stated  by  Burnett  to  have  yielded  a  principle  identical  with  Cyti- 
sine,  the  active  principle  of  the  laburnum.  Some  of  the  species  yield 
a  fixed  oil.  In  addition  to  the  acrid  oil  in  Pyrethrum  officinale,  there 
is  a  butyraceous  matter,  consisting  principally  of  stearine.  The  seeds 
of  the  species  of  Ilclianthus  yield  a  fixed  oil  on  expression,  and  this  is 
probably  not  confined  to  the  seeds  of  this  genus.  These  seeds  also 
contain  nutritive  matter  (protein?),  and  are  the  support  of  birds  and 
sometimes  of  man,  in  America.  Another  group  yield  colouring- 
matters  :  Anthemis  tinctoria,  and  the  species  of  Calendula  and  Bidens, 
are  used  for  dyeing  yellow  ;  the  Tanacctum  vulgare  for  dyeing  green. 
The  roots  of  many  species  contain  starch,  and  in  quantities  large 
enough  to  afford  food  for  man,  as  in  the  tubers  of  Heliantlms  tuberosum. 
Many  of  the  species  also  yield  the  peculiar  kind  of  starch  known  by 
the  name  of  Inulin,  so  named  after  the  Inulas  in  which  it  was  first 
foirad.  Some  of  them  appropriate  potash  in  the  spots  where  they 
grow,  and  a  species  of  Erigeron  is  remarkable  for  the  large  quantities 
of  this  alkali  which  it  contains.  Gum  is  a  secretion  found  in  consi- 
derable quantities  in  some  species,  as  of  Qnaphalium,  Conyza,  and 
Tussilago,  and  on  this  account  they  have  been  used  in  medicine  as 
demulcents.  Tannin  is  not  found  in  any  quantity  in  this  tribe  of 
plants,  so  that  they  seldom  exert  an  astringent  action  upon  the  sys- 
tem ;  the  Achillea  millefolium  seems  however  to  possess  this  property. 
Many  of  the  ornaments  of  the  garden  belong  to  the  Corymbiferee.  Tljje 
Dahlia,  Chrysanthemum,  Xcranthemum,  Aster, Erigeron,  Solidago,  Cerc- 
opsis,  and  Tagctcs,  are  amongst  the  genera  that  afford  the  most  showy 
and  highly  valued  flowers  in  the  autumn  of  the  year.  Although  the 
properties  and  uses  of  these  plants  in  relation  to  man  are  important, 
yet  in  proportion  to  the  position  they  occupy  in  the  vegetable  king- 
dom, they  are  few.  Many  orders  which  yield  a  much  smaller  number 
of  species  afford  much  more  abundant  materials  for  the  use  of  man. 

(Lindley,  Flora  Medka;  Liudley,  Vegetable  Kingdom;  Eabington, 
Manual  of  British  Botan'./ ;  Burnett,  Outlines  of  Botany.)  • 

CORYNE.  [Poi.YriFi^A.] 

CORYNE'PHORUS,  a  genus  of  British  Grasses,  belonging  to  the 
tribe  Avenincw,  with  the  following  characters : — Awn  club-shaped, 
straight,  jointed  in  the  middle,  the  upper  portion  clavate,  a  tuft  of 
hairs  at  the  joint,  panicle  lax,  glumes  2-flowered.  There  is  but  one 
species,  C.  canescens,  which  has  a  rather  dense  elongated  panicle,  the 
glumes  acuminate,  longer  than  the  flower,  the  awn  coming  from  near 
t  he  base  of  the  palea,  the  leaves  setaceous.  It  is  a  native  of  the  sandy 
coasts  of  Norfolk  and  Suffolk  and  Jersey.    (Babington,  Manual.) 

CORYPHA,  a  genus  of  Plants  belonging  to  the  natural  order  Pal- 
macecB.  It  has  gigantic  fan-shaped  leaves,  flowers  with  a  3-toothed 
calyx,  3  petals,  6  stamens,  and  a  3-celled  ovary.  The  fruit  is  com- 
posed of  round  1-seeded  berries. 

C.  Talliera,  the  Tara,  or  Talliera,  is  an  elegant  stately  species  in- 
habiting Bengal.  Its  trunk  is  about  30  feet  high,  and  as  nearly  as 
possible  of  equal  thickness  throughout.  The  leaves  are  in  about 
80  divisions,  each  6  feet  long  by  4  inches  broad,  radiating  from  the 
point  of  a  leaf-stalk  from  5  to  10  feet  long,  and  covered  with  strong 
spines  at  its  edge.  Roxburgh  describes  the  spadix  as  decompound, 
issuing  in  the  month  of  February  from  the  apex  of  the  tree  and  centre 
of  the  leaves,  forming  an  immense  diffuse  ovate  panicle  of  about 
20  or  more  feet  in  height.  The  fruit  is  the  size  of  a  crab-apple, 
wrinkled,  dark-olive,  or  greenish-yellow.  The  leaves  are  used  by  the 
natives  of  India  to  write  upon  with  their  steel  styles,  and  for  other 
purposes. 

C.  umbraaitifcra,  the  Tala,  or  Talipat  Palm,  is  a  native  of  Ceylon, 
and  similar  in  appearance ;  but  its  leaves  are  not  so  round  as  those  of 
the  Talliera,  the  divisions  in  the  centre  being  shorter  than  those  at 
the  sides.  The  trunk  grows  60  or  70  feet  high  ;  the  leaves  are  14  feet 
broad  and  18  feet  long,  exclusive  of  this  stalk,  and  they  form  a  head 
about  40  feet  in  diameter.  Fans  of  enormous  size  are  manufactured 
from  this  plant  in  Ceylon  ;  the  pith  of  its  trunk  furnishes  a  sort  of 
flour  from  which  bread  is  made;  the  leaves  make  excellent  thatch, 
and  are  also  used  for  writing  on,  like  those  of  the  Talliera. 


CORYPHiENA.  •,*) 


C.  Ocbauga  is  one  of  the  most  useful  of  all  the  Indian  Palms.  Its 
pith  furnishes  a  sort  of  sago  ;  its  leaves  are  used  for  thatch  and 
broad-brimmed  hats ;  fishing-nets  and  linen  shirts  are  woven  from  its 
fibres,  and  ropes  from  its  twisted  leaf-stalks ;  the  root  is  both  emollient 
and  blightly  astringent ;  sliced,  it  is  used  in  slight  diarrhoeas,  and 
Waitz  says  that  it  is  a  most  valuable  remedy  for  the  periodical 
diarrhoeas  which  in  the  East  Indies  attack  Europeans. 

CORYPHxENA  (Linnreus),  a  genus  of  Fishes  belonging  to  the 
section  Acanthoptcrygii  and  family  Scomberidie. 

The  group  of  fishes  formerly  included  under  the  head  Coryphama 
is  now  subdivided,  and  the  subdivisions  may  be  either  termed  sub- 
genera of  the  genus  Coryphwna,  or  the  group  may  be  looked  upon 
as  a  sub-family,  and  the  subdivisions  as  genera.  The  principal 
characters  of  this  group  areas  follows  : — Body  elongated,  compressed, 
covered  with  small  scales  ;  dorsal  fin  extending  the  whole  length  of 
the  back  (or  nearly  so) ;  brauchiostegous  rays  generally  seven  in 
number.  These  fishes  have  commonly  a  long  anal  fin,  in  come 
extending  from  the  tail  almost  to  the  ventral.  The  tail  is  more  or 
less  forked,  and  the  pectoral  fin  is  usually  arched  above  and  pointed. 

Considering  Coryphama  as  a  genus,  the  following  are  the  sub-genera  : 
— Coryphama  (proper),  Caranxomorus,  Ccntrolophus,  Astrodermus,  and 
Pteraclis. 

Coryphama. — The  species  have  the  head  much  elevated,  and  tho 
palate  and  jaws  both  furnished  with  teeth. 

These  fishes  are  very  rapid  in  their  motions,  usually  of  large  size 
and  they  prey  upon  the  flying-fish. 

C.  hippurus  (Linn.),  a  species  not  uncommon  in  the  Mediterranean, 
is  about  2  feet  in  length,  of  a  bluish-lead  colour  above  and  pale-yellow 
beneath.  There  are  dark-blue  spots  on  the  back  and  dorsal  fin,  and 
the  under  parts  of  the  body  are  furnished  with  spots  of  a  paler 
colour.  The  ventral  fins  are  yellowish  beneath  and  black  above,  and 
the  anal  fin  is  yellowish.  The  greatest  depth  of  the  body  is  about 
one-sixth  of  the  whole  length. 


Coryphama  hippurus. 


There  are  several  other  species  of  this  genus,  some  of  which  are 
found  in  the  Mediterranean,  and  very  closely  resemble  the  one  just 
described. 

Caranxomorus  (Lacepede)  is  closely  allied  to  Coryphama  (proper) ; 
the  species  however  may  be  distinguished  by  their  having  the  head 
less  elevated  and  the  eye  in  a  medial  position  ;  the  dorsal-fin  is 
shallow  and  of  equal  height  throughout :  the  tail  is  much  forked. 

C.  pelagicus  is  about  9  or  1 0  inches  in  length,  of  a  bluish  colour 
above  and  yellowish  beneath  ;  the  dorsal  and  anal  fins  are  of  the  same 
colour  as  the  back  of  the  fish,  and  have  a  whitish  margin.  It  inhabits 
the  Mediterranean. 

Ccntrolophus. — The  species  of  this  genus  have  the  body  shorter  in 
proportion  than  in  either  of  the  two  preceding  genera,  and  of  a 
somewhat  elongate-oval  form,  the  tail  less  forked,  &c.  [Centro- 
lophus.] 

Astrodermta (BonncUi). — But  one  species  of  this  sub-genus  is  known. 
The  generic  characters  are  : — Head  elevated,  mouth  but  slightly  cleft  ; 
dorsal  fin  extending  nearly  the  whole  length  of  the  body  ;  ventral  fins 
very  small,  and  placed  on  the  throat ;  brauchiostegous  rays  four. 

A.  Corypha-noidcs  (Cuv.)  is  from  12  to  15  inches  in  length,  and  of  a 
pale-rose  colour,  with  five  or  six  longitudinal  rows  of  round  black 
spots ;  the  dorsal  and  anal  fins  are  blackish,  and  the  pectoral  and 
caudal  fins  are  of  a  red  hue.  The  most  remarkable  character  of  this 
fish  however  consists  in  the  scales,  which,  instead  of  folding  over  each 
other  in  the  usual  way,  are  scattered  over  the  body  and  head ;  they 
are  very  minute  and  serrated,  and  under  a  lens  resemble  small  stars. 
It  inhabits  the  Mediterranean. 


Astrodermus  Obryghanoidet, 


Pteraclis  (Cuv.)  The  species  of  this  group  are  remarkable  for  the 
immense  size  of  the  dorsal. and  anal  fins,  each  of  which  springs  from 
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between  two  tiers  of  scales,  which  form  a  protection,  and  probably 
give  strength  to  the  basal  portion  of  the  fin-rays.  These  fins  extend 
the  whole  length  of  the  body ;  the  head  and  teeth  are  nearly  the 
same  as  in  the  true  Coryphccwr  ;  the  scales  are  large. 

P.  ocellatvs  (Cuv.)  is  about  4  inches  in  length,  and  of  a  silvery  hue  ; 
the  pectoral  and  caudal  fins  are  yellowish  ;  the  others  are  bluish-gray, 
aud  the  dorsal  fin  has  a  large  blue  spot  near  its  highest  part. 


rteraclis  occllntvs. 


CORYPHODON,  a  genus  of  Fossil  Animals  belonging  to  the  family 
of  Tapirs.  The  remains  of  this  genus  have  been  found  in  this 
country ;  and  although  closely  allied  to  the  genus  Lophiodon  of  Cuvier, 
Professor  Owen  regards  its  differences  as  of  sufficient  importance  to 
constitute  a  new  type.  The  specimen  on  which  this  genus  was  esta- 
blished is  unique,  and  was  dredged  up  from  the  bottom  of  the  sea 
between  St.  Osyth  and  Harwich  on  the  Esses  coast,  and  now  forms 
part  of  the  collection  of  John  Brown,  Esq.,  of  Hanwa.y  Green,  near 
Colchester.  This  specimen  is  petrified,  containing  metallic  salts,  and 
having  the  appearance  of  fossils  from  the  London  Clay.  There  can  be 
little  doubt  that  it  was  originally  imbedded  in  the  Eocene  Tertiary 
Formation  of  the  Harwich  coast.  It  consists  of  the  right  branch  of 
the  lower  jaw,  containing  the  last  and  part  of  the  penultimate  molar 
teeth  of  the  lower  jaw.  Although  this  fragment  resembles  the  same 
bone  in  the  genus  Lophiodon,  yet  a  close  examination  of  the  crown  of 
the  last  molar  tooth  exhibits  a  smaller  autero-posterior  diameter  in 
proportion  to  its  transverse  diameter,  as  compared  with  the  corre- 
sponding tooth  in  that  genus.  It  also  differs  from  the  teeth  of 
A nthracotherium,  to  which  it  has  some  resemblance.  Professor  Owen 
infers  from  this  and  other  characters  of  these  teeth  that  "  the  whole 
dental  series  of  the  extinct  Eocene  Pachyderms  offered  modifications 
of  the  Lophiodont  type  of  dentition,  which  led  towards  that  of  the 
Anthracotherium,  more  especially  of  the  smaller  species  from  Garonne 
and  Valery.  From  the  closer  resemblance  which  the  fossil  presents 
to  the  true  Lophiodons,  it  must  be  regarded  as  a  member  of  the  same 
family  of  Tapiroid  Pachyderms ;  indicating  therein  a  distinct  sub- 
genus, characterised  by  the  want  of  parallelism  of  the  two  principal 
transverse  ridges,  and  by  the  rudimental  state  of  the  posterior  talon 
in  the  last  molar  tooth  of  the  lower  jaw.  The  name  Corypihodon,  which 
I  have  proposed  for  this  sub-genus,  is  derived  from  x°PvlPVi  a  point, 
and  oSuvs,  a  tooth ;  and  is  significative  of  the  development  of  the 
ridges  into  points.  The  broad  ridged  and  pointed  grinding  surface  of 
the  tooth  indicates  its  adaptation  to  comminute  the  coarser  kinds  of 
vegetable  substances  ;  and  it  is  very  probable  that  the  habits  aud 
food  of  the  Tapir,  which  is  the  nearest  existing  analogue  of  the  Cory- 
phodon,  are  not  very  dissimilar  from  those  which  characterised  of  old 
the  present  extinct  species  and  the  true  Lophiodons." 

Professor  Owen  gives  the  species  the  name  of  Coryphodon  Eocwnus. 
He  also  describes  a  tooth  found  in  digging. for  a  well  at  Camberwell, 
at  a  depth  of  1G0  feet  in  the  Plastic  Clay.  After  describing  this  tooth. 
Mr.  Owen  says,  "  From  its  close  resemblance  in  the  essential  characters 
of  its  form  to  the  canines  of  the  great  extinct  Tapiroid  Pachyderms, 
and  the  apparent  specific  distinctions  from  any  of  the  known  species 
of  Lophiodon,  I  strongly  suspect  it  to  have  belonged  to  a  Coryphodon." 

(Owen,  British  Fossil  Mammals  and  Birds.) 

CORYSTES,  a  genus  of  Brachyurous  or  Short-Tailed  Crustacea. 
The  species  have  the  following  characters  : — Exterior  antenna?  longer 
than  the  body,  setaceous,  with  two  rows  of  cilia.  Jaw-feet  (pieds- 
machoir.es)  having  their  third  joint  longer  than  the  second,  straight, 
terminated  by  an  obtuse  point,  with  a  notch  upon  its  internal  border. 


Eyes  rather  distant,  borne  upon  large  peduncles,  which  arc  nearly 
Cylindrical,  and  somewhat  short.  Anterior  feet  (chelae)  large,  equal, 
twice  as  long  as  the  body,  and  nearly  cylindrical  in  the  males  ;  in  the 
females,  of  about  the  length  of  the  body,  and  compressed,  especially 
towards  the  hand  (manus).  The  other  feet  terminated  by  an  elongated 
nail  or  claw,  which  is  straight,  pointed,  and  channeled  longitudinally. 
Carapace  oblong-oval,  terminated  by  a  rostrum  anteriorly  truncated 
and  bordered  posteriorly.  The  regions  but  slightly  indicated,  wkrr 
the  exception  of  the  cordial  region,  the  branchial  or  lateral  regions 
being  very  mimh  elongated. 


* 


Long-Clawed  Crab  (Corystrs  Camtelamns),  male. 


C.  Cassivelaunus  (Leach),  the  Long-Clawed  Crab ;  0.  dentala,  C. 
dentatus,  C.  longimanus,  of  Latreille;  Cancer  Cassivelaunus,  Cancer 
■jicrsonatus,  of  Herbst;  Albunta  dentata  of  Fabricius. 

This  crab  has  the  surface  of  the  carapace  somewhat  grauulous,  with 
two  denticles  between  the  eyes,  and  three  sharp  points  directed 
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forwards  cm  each  side.  The  male  has  but  five  abdominal  pieces ;  but, 
us  M.  Latreille  observes,  the  vestiges  of  the  separation  of  the  two 
others  may  be  clearly  remarked  upon  the  intermediate  or  third  piece, 
which  is  the  largest  of  all. 

It  is  found  on  the  coasts  of  England  and  France.  The  specimens 
figured  by  Pennant  were  dredged  up  from  deep  water  near  Holyhead 
and  Red  Wharf,  Anglesey. 

M.  Desmarest  is  of  opinion  that  the  natural  relations  of  his  crustacean 
approximate  it  to  Atelecyclus,  Thia,  and  Leucoeia,  of  which  M.  Latreille 
forms  his  Orbicular  Tribe  (Les  Orbiculaires).  Dr.  Leach,  he  adds,  in 
his  method,  placed  them  near  the  first  two  of  the  above-mentioned 
genera,  solely  because  they  have  the  same  number  of  abdominal 
articulations.  The  Leucosia,  in  which  the  number  of  those  articulations 
is  less  considerable,  are  removed  to  a  distance. 

COSCINO'PORA,  a  genus  of  Fossil  Corals  proposed  by  Goldfuss. 
C.  infundibuliformis  occurs  in  the  Chalk  of  Ireland. 

CO'SSONUS  (Clairville),  a  genus  of  Coleopterous  Insects  belonging 
to  the  family  Curculionida?.  It  has  the  following  characters  : — 
Antenna3  short,  rather  thick  ;  funiculus  7-jointed,  the  basal  joints 
longer  than  the  following ;  club  large  and  of  an  oval  form  ;  rostrum 
rather  long,  thickened  at  the  apex  ;  thorax  truncated  before  and 
behind,  and  somewhat  depressed  above ;  elytra  elongate,  moderately 
convex  above,  and  covering  the  abdomen;  tibiaj  dilated  towards  the 
apex,  where  there  is  a  large  hook ;  tarsi  rather  slender,  the  penul- 
timate joint  bilobed. 

About  seventeen  species  of  this  genus  are  known,  of  which 
Schonherr  selects  C.  linearis  as  the  type.  This  species  is  not 
uncommon  in  England,  and  has  been  found  in  Boleti  and  in  old  trees. 
It  is  about  a  quarter  of  an  inch  in  length,  and  of  a  narrow  elongated 
form,  and  black  or  brown  colour ;  the  elytra  are  punctate-striated. 
C.  tardus  is  another  British  species  which  closely  resembles  the  last, 
but  is  of  a  larger  size,  being  nearly  half  an  inch  in  length. 

COSSUS  (Fabricius),  a  genus  of  Insects  belonging  to  the  section 
Lepidoptera  nocturna,  Moths,  and  the  family  Hepialidn  (Stephens). 
The  species  have  the  following  characters  :— Antennae  long,  rather 
slender,  furnished  on  the  inner  edge  with  a  series  of  transverse 
elevated  ridges  (which  when  viewed  from  the  aide  resemble  the 
teeth  of  a  saw) ;  two  distinct  palpi,  thickly  clothed  with  scales,  and 
each  3-jointed  ;  head  very  small ;  upper  wings  longer  and  larger  than 
the  lower;  body  large.  Larva  lignivorous.  Pupa  inclosed  in  a 
cocoon. 

C.  ligniperda  (Fab.),  the  Goat-Moth,  is  one  of  the  largest  of  the 
British  moths,  measuring  from  tip  to  tip  of  the  wings  when  expanded 
from  3  to  3|  inches.  It  is  of  a  gray  colour ;  the  upper  wings  are 
mottled  with  white,  and  adorned  with  numerous  irregular  black 
lines ;  the  under  wings  are  almost  of  a  uniform  brownish  ash  colour ; 
the  anterior  part  of  the  thorax  is  of  a  buff  colour,  and  there  is  a 
transverse  dark  mark  towards  the  posterior  part ;  the  body  is  of  a 
dark  brownish-gray  colour,  with  rings  of  a  silver-like  hue. 

The  larva,  or  caterpillar,  is  about  three  inches  in  length  when  full- 
grown,  and  of  a  yellowish  colour ;  the  upper  part  of  the  body  is  oink, 
the  head  is  black,  and  the  first  segment  of  the  body  (or  that  joining 
the  head)  has  two  irregular  black  patches  above. 

This  caterpillar  emits  a  very  strong  and  disagreeable  odour,  and  if 
touched  with  the  hands  the  scent  cannot  be  discharged  from  them  for 
some  considerable  time,  although  they  may  be  frequently  washed. 
It  resides  in  and  feeds  upon  the  wood  of  the  poplar,  oak,  and  aspen ; 
but  old  pollard  willows  appear  to  be  its  most  favourite  haunts. 
These  we  frequently  see  perforated  with  numerous  oval  holes  large 
enough  to  admit  the  finger,  and  when  the  caterpillars  are  abundant  the 
trees  attacked  eventually  fall  a  sacrifice  to  their  ravages.  It  is  three  years 
before  attaining  maturity,  at  which  time  it  incloses  itself  in  a  tough 
cocoon,  formed  of  pieces  of  wood  joined  together  by  a  glutinous  web. 

The  moth  is  common  in  various  parts  of  the  south  of  England,  and 
the  name  Goat-Moth  has  probably  been  applied  to  it  from  the 
property  of  emitting  a  disagreeable  odour  having  been  transferred 
from  the  caterpillar  to  the  moth. 

A  detailed  history  of  the  C.  ligniperda  will  be  found  in  the 
'  Me'moires  pour  servir  a  l'Histoire  des  Insectes,'  by  De  Geer ;  and 
for  its  anatomy  we  refer  our  readers  to  the  '  Recherches  sur  1' Ana- 
tomic et  les  Mdtamorphoses  de  differentes  Espcces  d'Insectes,' 
by  L.  L.  Lyonet.  This  latter  author  has  also  published  a  sub- 
stantial quarto  work,  with  numerous  beautiful  plates  engraved  and 
drawn  by  himself,  which  is  entirely  devoted  to  the  anatomy  of  the 
caterpillar  above  mentioned.  This  work,  which  was  the  labour  of 
years,  must  ever  stand  as  a  monument  of  the  great  skill  and  perse- 
verance of  its  author,  who  boasts  of  having  destroyed  but  one 
caterpillar  for  its  completion.  It  is  entitled  '  Traitd  Anatomique  de 
la  Chenille  qui  ronge  le  Bois  de  Saule,'  &c. 

CO'SSYPHUS  (Olivier),  a  genus  of  Coleopterous  Insects  of  the  sec- 
tion Ileteromera  and  sub-section  Taxicornes.  The  principal  character 
of  this  genus  consists  in  the  dilated  and  flattened  sides  to  the  thorax 
and  elytra — a  structure  also  found  in  many  of  the  Nitidula;  and  in 
the  Cassida.  These  insects,  if  it  were  not  for  the  dilated  portions  of 
the  thorax  and  elytra,  would  be  of  a  long  narrow  form,  but  with 
these  parts  they  present  an  oval  outline.  The  thorax  is  nearly  semi- 
circular, and  it6  dilated  margins  as  well  as  those  of  the  elytra  are 
6emitransparent.    The  antennae  are  11-jointed;  the  last  four  joints 


are  considerably  thicker  than  the  preceding,  and  rather  flattened  ;  the 
terminal  joint  of  the  maxillary  palpus  is  dilated,  and  of  a  somewhat 
triangular  form  ;  the  head  is  completely  hidden  by  the  anterior  part 
of  the  thorax. 

These  insects  inhabit  the  south  of  Europe  and  the  northern  parts 
of  Africa  and  India.    About  ten  species  are  known. 

C.  Hoffmansegii  is  nearly  half  au  inch  in  length,  and  of  a  dark  brown 
colour ;  the  parts  of  the  thorax  and  elytra  which  extend  beyond 
the  insect  itself  are  of  a  paler  hue.  It  is  difficult  to  give  an  accurate 
idea  of  this  curious  insect,  which  appears  as  if  it  were  an  ordinary 
shaped  beetle  pressed  against  the  under  side  of  a  little  oval  scale  of 
wax,  so  that  its  impression  is  distinctly  visible  above,  being  convex, 
whereas  the  scale  itself  is  concave. 

The  present  genus,  with  two  others  (Hda-us  and  Nilio),  form, 
according  to  Latreille,  the  second  tribe  of  the  family  Taxicornes,  and 
are  included  under  the  head  Cosyphcnes. 

COTINGA.  [Cobacina.] 

COTONEASTER,  a  genus  of  Plants  belonging  to  the  natural  order 
Rosacea?.,  and  to  the  tribe  Pomem.  The  segments  of  the  calyx  5  ;  tb* 
petals  5  ;  the  styles  2-5  ;  the  fruit  turbinate,  its  nuts  adhering  to  the 
sides  of  the  calyx,  but  not  cohering  at  the  centre;  the  stamens 
erect,  as  long  as  the  teeth  of  the  calyx.  The  species  are  shrubs, 
with  simple  entire  leaves,  woolly  beneath.  Thi3  genus  was  separated 
from  Mespilus  by  Lindley. 

C.  vulgaris,  the  Common  Cotoneaster.  It  has  roundish  ovate  leaves, 
rounded  at  the  base,  flower-stalks  and  margins  of  the  calyx  downy ;  the 
petals  are  rose-coloured.  It  is  a  native  of  Europe,  and  is  found  in  North 
Wales  upon  the  cliffs  at  the  Great  Ormeshead.  Previous  to  its  having 
been  discovered  to  be  a  British  plant  it  had  been  cultivated  in  this  coun- 
try. Several  varieties  are  met  with  both  in  a  wild  state  and  in  gardens. 

C.  tomentosa  has  its  peduncles  and  calyxes  woolly.  It  is  a  shrub 
like  the  preceding,  and  is  found  wild  on  the  rocks  of  the  Jura  and 
other  parts  of  the  Alps  of  Switzerland. 

C.  laxifiora  has  its  flowers  in  panicled  cymes,  and  its  calyxes 
quite  smooth.  It  has  the  same  general  appearance  as  C.  vulgaris, 
and  is  probably  a  variety. 

C.  frigida  is  an  East  Indian  species.  It  is  a  native  of  the  higher 
mountains  in  the  northern  region  of  Nepaul. 

C.  affinis  was  brought  from  Chittong,  a  town  of  Lower  Nepaul,  and 
is  similar  in  general  appearance  to  the  last  species.  C.  acuminata 
and  C.  nummularia  are  likewise  species  from  Nepaul. 

C.  rotundi/olia  and  C.  microphylla  are  probably  varieties  of  the 
same  species.    They  are  both  from  the  north  of  Hindustan. 

All  the  species  are  adapted  for  shrubberies,  and  many  of  them 
are  very  commonly  cultivated  in  Europe.  They  are  easily  propagated 
by  laying  down  the  branches,  or  by  cuttings,  which  should  be  placed 
in  a  sheltered  situation  under  a  hand-glass.  They  may  be  also 
increased  by  dividing  their  roots,  and  by  seeds. 

(Lindley,  Linnean  Transactions ;  Loudon,  Arboretum  et  Fruticetum 
Britannicum.) 

COTTON,  a  word  derived  from  Kutn,  or  Kutun,  one  of  the  names 
given  by  the  Arabs  to  this  substance,  is  a  filamentous  matter  pro- 
duced by  the  surface  of  the  seeds  of  various  species  of  Gossypium. 
[Gossypium.]  It  consists  of  vegetable  hairs,  of  considerable  length, 
springing  from  the  surface  of  the  seed-coat,  and  filling  up  the  cavity 
of  the  seed-vessel  in  which  the  seeds  lie.  Hairs  are  extremely 
common  on  the  surface  of  plants ;  frequently  however  they  are 
unobserved,  in  consequence  of  their  small  number  and  minuteness  ; 
while  on  the  other  hand  in  some  cases  they  give  plants,  such  as  the 
Mullein  for  instance,  a  remarkable  hoary  appearance.  On  the  surface 
of  seeds  they  are  uncommon ;  and  yet  in  the  Malvacew  and  their  allies, 
to  which  the  cotton  plants  belong,  they  not  only  exist  abundantly  on 
the  seeds  of  that  genus,  but  in  several  other  species.  Vegetable  hairs 
are  one  of  the  many  forms  in  which  the  cellular  substance  of  vege- 
tation is  developed,  and  they  consequently  partake  of  two  of  the 
great  characteristics  of  that  form  of  tissue,  namely,  thinness  and 
transparency.  In  the  cotton  they  are  long  weak  tubes,  which,  when 
immersed  in  water  and  examined  under  the  microscope  by  transmitted 
light,  look  like  flat  narrow  transparent  ribands,  all  entirely  distinct 
from  each  other,  and  with  a  perfectly  even  surface  and  uniform 
breadth.  At  certain  distances  along  the  hair,  an  interruption  occurs, 
which  looks  as  if  it  proceeded  from  the  turning  round  or  twisting 
of  the  hair  during  its  growth.  On  each  side  opposite  these  inter- 
ruptions a  slight  indentation  is  observed.  Sometimes  a  slight  trace 
of  fine  grains  is  discernible  in  the  interior,  but  more  frequently  the 
hairs  seem  empty.  If  strained  singly  they  have  little  strength  and 
readily  break,  and  it  is  only  when  many  are  entangled  together  that 
they  acquire  any  appreciable  degree  of  strength.  In  all  these  points 
cotton  differs  from  the  vegetable  matter  that  constitutes  linen ;  the 
latter  consists  of  woody  tissue,  in  the  state  of  long  tubes,  but  is  at 
once  distinguished  by  the  tubes  adhering  in  bundles,  which  it  is 
difficult  under  a  microscope  to  break  up  into  their  component  parts ; 
the  tubes  are  thick-sided,  and  will  not  acquire  a  riband-like  appear- 
ance when  viewed  in  water,  but  rather  resemble  extremely  minute 
thermometer  tubes.  When  they  are  jointed  together  the  articulation 
is  oblique,  the  ends  of  the  tubes  being  pointed  and  overlying  each 
other ;  and  finally,  in  each  particular  tube  of  the  woody  tissue, 
delicate  as  it  may  be,  there  is  a  sufficiently  appreciable  degree  of 
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toughness  when  an  attempt  is  made  to  break  it.  Ill  short,  cottou  is 
a  development  of  cellular  tissue.  Linen  is  a  form  of  vascular  tissue. 
Hence  it  is  easy  to  distinguish  with  certainty  linen  from  cotton 
manufactured  articles,  in  cases  of  doubt ;  and  hence  also  the  well- 
known  superiority  of  linen  to  cotton  in  strength  :  the  latter  is  manu- 
factured from  the  most  delicate  part  of  plants,  the  former  from  the 
toughest.    [Tissues,  Vegetable.] 

Cotton  is  produced  by  many  different  species  and  varieties  of  the 
genus  Gossypium,  which  consists  of  herbaceous  or  nearly  herbaceous 
plants,  varying  in  height  from  3  or  4  to  15  or  20  feet,  according  to 
the  sort.  Sometimes  the  branches  become  woody,  but  they  always 
partake  very  much  of  the  herbaceous  character.  The  leaves  are 
downy  and  more  or  less  lobed,  being  sometimes  however  near  the 
top  of  the  stem  undivided ;  at  their  base  is  seated  a  pair  of  awl- 
shaped  stipules.  The  flowers  are  either  yellow  or  dull  purple,  and 
have  the  ordinary  structure  of  the  Malvaceous  Family ;  each  is  sur- 
rounded by  three  heart-shaped  bracts,  which  are  more  or  less  lacerated. 
The  calyx  is  a  bluntly  5-toothed  cup.  The  seed-vessel  is  a  capsule 
opening  into  from  3  to  5  lobes,  and  then  exposing  many  seeds 
enveloped  in  cotton,  which  sometimes  adheres  to  them  so  firmly  that 
it  is  separated  with  difficulty ;  sometimes  it  parts  freely  from  them ; 
in  some  sorts  it  is  long  and  in  others  comparatively  short,  giving  rise 
to  the  commercial  names  of  Long  Staple  and  Short  Staple. 

The  qualities  of  these  hairs  most  valued  by  the  manufacturer  are 
length  of  staple,  strength,  and  silkiness.  In  these  respects  cotton 
differs  very  much,  and  it  is  when  these  three  properties  are  combined 
in  the  highest  degree  that  the  cotton  obtains  the  highest  prices  in  t>>« 
markets. 

Cotton-plants  are  found  wild  in  both  the  Old  and  New  World. 
Herodotus  and  Arrian  speak  of  the  cotton-plant  as  indigenous  in 
India,  and  the  cloth  found  in  Peruvian  tombs  sufficiently  attests  its 
having  existed  in  that  country  long  before  it  could  possibly  have  been 
carried  to  America  by  eastern  intercourse.  In  fact  the  wild  American 
cotton-plants  are  specifically  different  from  those  of  the  Old  World ; 
but  at  the  present  day  the  cotton  of  the  West  is  cultivated  in  Asia 
and  Africa,  while  that  of  the  East  has  long  since  been  introduced  to 
the  American  plantations. 

The  situations  in  which  cotton-plants  have  been  advantageously 
cultivated  are  included  between  Egypt  and  the  Cape  of  Good  Hope 
in  the  eastern,  and  between  the  southern  banks  of  the  Chesapeake 
Bay  and  the  south  of  Brazil,  in  the  western  hemisphere.  It  has  not 
been  found  to  succeed  beyond  the  parallels  that  limit  those  countries. 
In  the  equinoctial  parts  of  America  Humboldt  found  it  at  9000  feet 
elevation  above  the  sea ;  in  Mexico  as  high  as  5500  feet ;  and  Professor 
Royle  saw  it  at  the  elevation  of  4000  feet  on  the  Himalayas.  It  seems 
generally  to  prefer  the  vicinity  of  the  sea  in  dry  countries,  and  the 
interior  districts  of  naturally  damp  climates.  Thus,  while  the  best 
cotton  is  procured  in  India  from  the  coast  of  Coromandel,  or  other 
maritime  districts,  and  in  the  southern  states  of  the  American  Union 
from  certain  coast-islands,  the  coast  cotton  of  Pernambuco  is  inferior 
to  what  is  produced  in  the  interior  of  that  country.  These  facts 
lead  to  the  inference  that  it  is  not  merely  temperature  by  which  the 
quality  of  cotton  is  affected,  but  a  peculiar  combination  of  heat,  light, 
and  moisture ;  the  most  favourable  instance  of  which  may  be  assumed 
to  be  the  coast  of  Georgia  and  the  Carolinas,  and  the  worst  to  be  Java 
and  the  coast  of  Brazil.  ... 

That  this  should  be  so  would,  in  the  absence  of  positive  evidence, 
be  probable,  considering  the  nature  of  cotton.  We  have  seen  that  it 
is  a  hairy  development  of  the  surface  of  the  seed  ;  and  nothing  in  the 
organisation  of  plants  is  more  affected  by  the  situation  they  live  in 
than  their  hairs  :  thus  many  water-plants  which  have  scarcely  any 
hairs,  when  transferred  to  a  dry  exposed  station  are  closely  covered 
with  such  organs,  and  vice  vend.  The  quantity  of  hair  is  also  affected 
in  an  extraordinary  degree  by  local  circumstances.  The  Venetian 
sumach-plant,  when  in  flower,  has  its  flower-stalks  nearly  naked ;  a 
large  proportion  of  the  flower-stalks  has  no  fruit,  and  becomes  covered 
with  very  copious  long  hairs,  whence  the  French  call  this  plant  Arbre 
b.  Perruque ;  but  those  flower-stalks  which  do  bear  fruit  remain 
hairless.  In  this  case  the  local  cause  is  probably  the  abundant  food 
thrown  by  the  system  of  the  sumach-plant  into  the  flower-stalks  for 
the  nourishment  of  the  fruit ;  and  the  fruit  not  forming,  the  food 
intended  for  it  is  expended  in  the  formation  of  hairs  upon  the  surface 
of  the  flower-stalk.  Thi3  is  only  an  accident,  but  local  circumstances 
conducive  to  the  formation  of  cotton  in  excess  may  be  permanent, 
and  derived  from  the  situations  in  which  the  plants  grow.  In  a  damp 
cloudy  climate  the  food  procured  from  the  soil  may  not  be  concen- 
trated upon  the  surface  of  the  seed,  but  may  be  expended  hi  the 
production  of  excessive  quantities  of  leaves,  and  of  proportionally  few 
flowers ;  or  it  may  pass  off  into  the  atmosphere  in  the  form  of  a  mere 
exhalation,  a  small  proportion  only  being  consolidated ;  or  in  a  dry 
climate  the  soil  may  not  be  able  to  furnish  food  enough  to  the  plant 
out  of  which  to  form  more  cotton  than  it  is  absolutely  its  specific 
property  to  produce  under  any  circumstances.  Or,  lastly,  there  may 
be  a  mean  where  the  powers  of  vegetation  are  called  into  their  utmost 
activity  by  warmth  and  abundant  food,  and  where,  nevertheless,  the 
dryness  of  the  atmosphere  and  the  brightness  of  the  sun,  constantly 
acting  upon  the  surface  of  the  cotton  pods  (seed-vessels),  may  drive 
back  the  juices  from  the  surface  of  the  latter  to  that  of  the  seeds,  and 


thus  augment  the  quantity  and  improve  the  quality  of  the  cotton 
itself :  this  may  explain  the  action  of  climate  upon  this  substance. 

The  question  is  however  rather  more  complicated  ;  the  different 
specific  qualities  of  different  varieties  of  the  cotton-plant  must  be  also 
taken  into  account.  A  considerable  number  of  varieties  of  cotton  is 
certainly  cultivated,  although  little  is  correctly  known  about  them. 
In  some  of  them  the  cotton  is  long,  in  others  it  is  short ;  this  has  it 
white,  that  nankeen- coloured  :  one  may  be  cultivated  advantageously 
where  the  mean  winter  temperature  does  not  exceed  46°  or  48°,  and 
another  may  require  the  climate  of  the  tropics.  This  is  just  what 
happens  with  all  cultivated  plants.  Some  vines  will  produce  only 
sweet  wine,  others  only  hard  dry  wine,  and  some  are  suited  only  to 
the  table  ;  some  potatoes  are  destroyed  by  a  temperature  of  32*,  while 
others  will  bear  an  average  English  winter  ;  only  one  kind  of  wheat 
produces  the  straw  froin  which  the  fine  Leghorn  plait  for  bonnets  is 
prepared.  But  to  multiply  such  instances  is  unnecessary.  There  can 
then  be  no  doubt  that  the  quantity  and  quality  of  cotton  will  depend 
partly  upon  climate  and  partly  upon  the  specific  properties  of  parti- 
cular varieties. 

The  Cotton-Plant,  or  Gossypium,  must  not  be  confounded  with  the 
Cotton-Tree,  Bomhax,  or  Eriodendron.  The  latter  has  also  cottony 
seeds,  but  they  cannot  be  manufactured  into  cloth. 

For  further  information  see  Cotton  Manufacture,  in  Arts  and 
Sc.  Div. 

( Royle,  Illustration!  of  the  Botany  and  other  Branches  of  the 
Natural  History  of  the  Himalayan  Mountains,  and  of  the  Flora  of 
Oachmere,  article  '  Malvaceae.') 

CO'TTUS  (Linnteus),  a  genus  of  Fishes  belonging  to  the  section 
Acanthopterygii  and  family  Loricati  (Jenyns).  The  species  have  the 
following  characters  : — Head  large,  depressed,  furnished  more  or  less 
with  spines  or  tubercles ;  teeth  in  front  of  the  vomer  and  in  both 
jaws,  none  on  the  palatines ;  two  dorsal  fins ;  ventral  fin  small  ;  body 
without  scales ;  branchiostegous  rays  six. 

C.  cjobio,  (Linn.),  the  River  Bull-Head,  Miller's  Thumb,  or  Tommy- 
Logge,  affords  an  example  of  this  genus.  This  little  fish,  which  is 
found  in  almost  all  the  fresh-water  streams  throughout  Europe,  is 
from  3  to  4  inches  in  length,  and  of  a  browish  colour  above,  more  or 
less  mottled  and  spotted,  and  whitish  beneath.  The  head  is  very 
large  in  proportion  to  the  body,  and  without  spines ;  the  prc-oper- 
culus  has  a  single  curved  spine  on  the  posterior  part :  the  eyes  are 
small,  and  directed  upwards.  The  number  of  fin-rays  are — anterior 
dorsal  6  to  9,  posterior  17  or  18  ;  pectoral  15  ;  ventral  3  ;  anal  13 ; 
caudal  11.  The  name  Bull-Head  is  given  these  fishes  on  account  of 
the  large  size  of  their  heads.  These  fish  more  particularly  frequent 
thoae  streams  in  which  pebbles  abound.  They  feed  upon  aquatic 
insects,  &c.    It  is  found  in  the  brooks  and  streams  of  Great  Britain. 

The  remaining  British  species  of  this  genus  inhabit  the  salt  water, 
and  together  with  others  of  the  same  habits,  are  distinguished  from  the 
fresh-water  species  by  having  the  head  armed  with  numerous  spines. 

C.  scorpius  (Bloch),  the  Sea-Scorpion,  or  Short-Spined  Cottus,  is  very 
common  on  our  coasts,  and  is  found  very  frequently  under  stones  or 
sea-weeds,  in  the  little  pools  left  by  the  retiring  tide.  It  is  thus 
described  by  Mr.  Yarrell.  "  The  head  large,  more  elevated  than 
that  of  the  River  Bull-Head;  upper  jaw  rather  the  longer;  teeth 
small  and  sharp ;  eyes  large,  situated  about  half-way  between  the 
point  of  the  nose  and  the  occiput ;  irides  yellow,  pupils  bluish-black  ; 
one  pair  of  spines  above  the  nostrils,  with  an  elevated  ridge  between 
them  ;  the  inner  edges  of  the  orbits  elevated,  with  a  hollow  depression 
above,  but  no  occipital  spines ;  pre-operculum  with  three  spines  ;  the 
upper  one  the  longest ;  operculum  with  two  spines,  the  upper  one 
also  the  longest,  the  lower  one  pointing  downwards ;  there  is  besides 
a  scapular  and  a  clavicular  spine  on  each  side  ;  gill-openings  large  ; 
the  body  tapers  off  rapidly,  and  is  mottled  over  with  dark  purple- 
brown,  occasionally  varied  with  a  rich  red-brown  ;  the  belly  white  ; 
the  first  dorsal  fin  slightly  connected  with  the  second  by  an  extension 
of  the  membrane ;  lateral  line  smooth ;  the  ventral  fins  attached 
posteriorly  by  a  membrane  to  the  belly."  Length  rarely  exceeding 
8  or  9  inches. 

This  fish  feeds  upon  small  Crustacea  and  the  fry  of  other  fishes. 

C.  bubalis  (Euphrasen),  the  Father-Lasher,  or  Long-Spined  Cottus,  is 
about  the  same  size,  and  resembles  the  last  both  in  appearance  and 
habits ;  the  two  species  however  are  seldom  found  in  the  same  imme- 
diate neighbourhood.  This  species  is  distinguished  from  the  last  by 
its  more  perfectly  armed  head,  the  spines  of  which  are  longer  in  pro- 
portion, the  space  between  the  eyes  is  less,  the  crest  above  the  eyes  is 
more  elevated,  and  the  ventral  fins  are  destitute  of  the  connecting 
membrane  observed  in  the  Short-Spined  Cottus.  Both  these  and  the 
last  species  are  remarkable  for  the  length  of  time  they  will  live  out  of 
the  water.  Hence  Mr.  Yarrell  concludes  that  it  is  not  a  large  gill- 
aperture,  as  has  been  supposed,  which  hastens  the  death  of  certain 
kinds  of  fish,  as  these  have  very  large  heads  and  gill-apertures. 

C.  quadricornis  (Linn.),  the  Four-Horned  Father-Lasher,  or  Cottus, 
another  species  also  found  off  the  British  coast,  though  less  abund- 
antly than  either  of  the  foregoing  maritime  species,  may  be  distin- 
guished, as  its  name  implies,  by  the  four  tubercles  which  are  situated 
on  the  top  of  the  head,  two  on  the  nape,  and  two  near  the  eyes  ;  the 
pre-operculum  is  furnished  with  three  spines,  and  the  operculum  with 
one  ;  length  from  10  to  12  inches. 


178  COTUNNITE. 


Aspidophwus,  Lacepede,  13  considered  by  Cuvier  as  a  sub-genus  of 
Coitus.  This  genus,  or  sub-genus,  is  thus  characterised  : — Head  large 
and  depressed,  more  or  less  armed  with  spines  and  tubercles ;  both 
jaws  furnished  with  teeth,  none  on  the  vomer;  body  attenuated  pos- 
teriorly, covered  with  angular  plates ;  ventrals  small ;  branchiostegous 
rays  six. 

A.  Europceus  (Cuvier),  the  Armed  Bull-Head,  Pogge,  Lyrie,  Sea- 
Poacher,  Plack,  or  Noble.  This  little  fish,  generally  about  4  or  5  inches 
iu  length,  is  frequently  caught  in  the  shrimping  nets,  and  is  called  by 
the  fishermen,  in  some  districts,  in  addition  to  its  other  names,  the 
Hook-Nose.  Its  general  covering  is  brown  above  and  white  beneath  : 
there  are  however  most  commonly  indications,  more  or  less  distinct, 
of  several  broad  dark  marks  across  the  back  ;  the  nose  is  furnished 
with  four  recurved  spines  ;  the  upper  jaw  extends  beyond  the  lower ; 
the  infra-orbitals  have  three  blunt  tubercles  on  their  lower  margin, 
aud  a  sharp  spine  directed  backwards ;  the  pre-operculum  is  also 
armed  with  a  spine  ;  the  branchiostegous  membrane  and  chin 
are  each  furnished  with  numerous  fleshy  filaments ;  the  body  is 
divided  longitudinally  byeight  scaly  ridges,  those  on  tho  upper  part 
being  most  produced.  The  number  of  fin-rays  are — dorsal  5  to  7; 
pectoral  15;  ventral  3;  anal  7  ;  caudal  11. 

The  habits  of  this  fish  appear  in  many  respects  to  be  the  same  as 
those  of  the  C.  scorpius,  &c.  It  is  very  frequent  on  tho  southern 
shores  of  Great  Britain. 

COTUNNITE,  a  Mineral.  It  is  a  native  Chloride  of  Lead,  occur- 
ring on  Vesuvius  in  white  acicular  crystals. 

COTURNIX.  [Tetraonims.] 

COTYLE'DON  is  the  leaf  of  a  seed;  it  is  the  part  prepared  by 
nature  to  enable  the  young  plant  when  it  first  springs  into  existence, 
and  before  it  has  been  able  to  form  organs  of  digestion  and  respiration, 
to  perform  both  those  functions.  Sometimes  the  cotyledon  performs 
these  functions  under  ground  during  the  whole  period  of  its  activity  ; 
but  in  many  cases  its  subterranean  life  extends  only  to  a  few  days  or 
hours,  after  which  it  is  elevated  above  the  soil,  and  takes  ou  the 
ordinary  property  of  the  leaves.  [Germination.] 

The  situation  of  the  cotyledon  is  on  one  side  of  the  axis,  of  which 
the  plumule  is  the  apex,  and  the  radicle  the  base.  In  the  largest 
number  of  known  seeds  there  are  two  cotyledons  on  opposite  sides 
on  the  same  plane  ;  in  a  few  there  are  several  opposite  to  each  other 
in  a  whorl ;  in  a  considerable  number  there  is  only  one  ;  and  among 
the  lower  plants  there  appears  to  be  an  absence  of  any  distinct  organ 
of  this  kind.  These  differences  have  given  rise  to  the  terms  Dicoty- 
ledons, Polycotyledons,  Monocotyledons,  and  Acotyledons. 

The  first"  two  and  the  last  of  these  forms  will  be  readily  understood  ; 
but  the  structure  of  a  Monocotyledon  is  far  more  puzzling  to  the 
student,  in  consequence  of  the  axis  not  being  found  on  one  side  of  the 
cotyledon,  as  would  have  been  expected.  A  common  monocotyle- 
donous  embryo  is  a  nearly  cylindrical  body,  obtuse  at  each  end,  as  at 
fig.  4,  and  its  axis  of  growth  is  in  the  interior  of  the  cotyledon,  so  that 
it  can  only  be  found  by  cutting  the  organ  open.  The  following 
diagram  will  explain  this  anomaly.  Let  the  upper  line  represent  four 
kinds  of  embryoes  seen  from  the  side,  and  the  lower  line  the  plan  upon 
which  those  embryoes  are  constructed,  the  inner  circle  being  always 
the  axis  of  growth,  and  the  crescent  or  crescents  the  cotyledons. 
Fig.  1  is  a  common  dicotyledonous  embryo,  with  its  cotyledons  equal ; 
fig.  2  is  a  rare  kind  of  embryo  of  the  same  kind,  with  one  of  the 
cotyledons  exceedingly  small.  If  the  smaller  cotyledon  were  abso- 
lutely deficient,  it  may  easily  be  conceived  that  such  an  embryo  as 
that  at  fig.  3  would  be  the  result,  the  angles  of  the  crescent  being 
drawn  together  round  the  axis,  just  as  the  edges  of  leaves  are  drawn 
together  when  they  roll  up  in  the  leaf-bud.  If  we  now  suppose  that 
the  angles  are  not  only  drawn  together,  but  actually  united  as  at  fig.  4, 
the  presence  of  the  axis  within  the  cotyledon  will  no  longer  appear 
inexplicable. 


COTYLE'DON,  a  genus  of  Flants  belonging  to  the  natural  order 
Crassulacece.  It  has  5  sepals  shorter  than  the  tube  of  the  corolla ; 
the  petals  cohering  in  a  tubular  5-cleft  corolla;  the  stamens  10, 
inserted  on  the  corolla  ;  5  hypogynous  scales ;  5  carpels.  The  species 
are  succulent  shrubs,  mostly  natives  of  the  Cape  of  Good  Hope. 

C.  umbilicus,  Navel-Wort,  has  the  lower  leaves  peltate,  concave, 
orbicular  ;  the  bracts  entire  ;  flowers  pendulous.  The  flowers  are  of 
a  greenish-yellow  colour,  and  the  stem  is  from  6  to  12  inches  high.  It 
is  found  very  commonly  on  rocks  or  walls  in  the  west  of  England. 
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It  is  also  a  native  of  Portugal.  Although  this  plant  belong3  to  an 
order  with  comparatively  inert  properties,  it  has  obtained  a  reputa- 
tion in  the  treatment  of  nervous  diseases,  especially  epilepsy. 

C.  lutea  has  the  lower  leaves  somewhat  peltate,  upper  leaves  crenate 
or  toothed,  the  bracts  toothed,  flowers  erect.  The  flowers  are  of  a 
bright  yellow.  It  has  been  found  wild  in  England,  but  is  probably 
not  a  native. 

Many  of  the  species  of  this  genus  have  been  separated  under  the 
^enus  Umbilicus,  the  type  of  which  is  the  first  species  named — which 
is  called  U.  erectus.  The  species  of  Umbilicus  closely  resemble  those 
of  Cotyledon.  In  the  cultivation  of  the  species  of  both  genera,  they 
should  be  placed  in  pots  well  drained,  with  a  soil  of  sandy  loam  or 
brick  rubbish.  They  may  be  propagated  by  cuttings,  which  should 
be  laid  to  dry  for  a  few  days  after  they  have  been  cut  off,  before  they 
are  planted,  as  they  are  apt  to  rot  at  the  wound  if  otherwise  treated. 
The  best  situation  for  these  plants  is  the  shelves  of  a  greenhouse. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Manual  of  British 
Botany.) 

COUAGGA.  [EQUiDiB.] 

COUCH-GRASS.  [Triticuji.] 

COUCOU.  [Cucolidjs.] 

COUMAROUNA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosce.  It  has  8  stamens,  and  the  lowor  segment  of  the  calyx 
undivided.    This  genus  is  also  referred  to  Diptcrix. 

C.  odorata  is  the  plant  which  yields  the  sweet-scented  Tonga  Bean 
of  the  perfumers.  It  is  a  native  of  French  Guyana,  whore  it  forms  a 
large  forest-tree,  called  by  the  natives  Coumarou.  The  trunk  is  said  to 
be  60  or  80  feet  high,  with  a  diameter  of  3A  feet,  and  to  bear  a  large 
head  of  tortuous  stout  limbs  and  branches.  The  leaves  are  pinnated, 
of  two  or  three  pairs  of  leaflets,  without  an  odd  one  at  the  extremity. 
The  flowers  appear  in  axillary  branches,  and  consist  of  a  calyx  with 
two  spreading  sepals,  and  five  purple  petals  washed  with  violet,  of 
which  the  three  upper  are  the  largest  and  most  veiny.  The  stamens 
are  eight,  and  monadelphous.  The  fruit  is  an  oblong  hard  dry  fibrous 
drupe,  containing  a  single  seed  ;  the  odour  of  its  kernel  is  extremely 
agreeable.  The  natives  string  the  seeds  into  necklaces ;  and  the 
Creoles  place  them  among  their  linen,  both  for  the  sake  of  their  scont 
aud  to  keep  away  insects. 


Sweet-Scented  Tonga  (Ouumarouna  odorata). 
1,  a  ripe  drupe ;  2,  the  same  cut  open ;  3,  a  complete  flower ;  4,  the  calyx 
with  a  young  drupe  projecting  from  it. 
COURSER.  [CHARADRIAD2E.] 

COUZERANITE,  a  Mineral  from  the  Pyrenees.    It  has  a  compo- 
sition near  to  that  of  Labradorite.  [Labradorite.] 
COW.  [Bovid.e.] 

COWRANE,  one  of  the  common  names  for  the  Water-Hemlock. 
[Crita.J 


COW-BERRY. 


COW-BERRY,  a  common  name  for  the    Red  Whortleberry. 
[Vaccinium.] 
COW-BUNTING.  [Molothrus.] 

COWITCH,  or  COWAGE,  a  word  of  unknown  derivation,  unless  it 
be  a  corruption  of  Al  Kooshee,  the  Bengali  name  of  one  of  the  plants 
that  produces  it,  consists  of  the  hairs  found  upon  the  pods  of  different 
species  of  Mucuna.  They  are  exceedingly  slender,  brittle,  and  easily 
detached,  and  the  fragments  readily  stick  into  the  skin  and  produce 
an  intolerable  itching ;  hence  they  are  frequently  employed  for  mis- 
chievous purposes.  Cowitch  is  also  used  medicinally  as  a  vermifuge, 
by  being  mixed  with  syrup  till  of  the  consistence  of  honey,  and  given 
in  doses  of  two  or  three  tea-spoonfuls. 

The  plants  that  bear  these  pods  are  large  twining  annuals  or  peren- 
nials, with  leaves  like  those  of  kidney-beans,  being  dark  purple  papiliona- 
ceous flowers,  with  a  short  standard  lying  close  upon  the  wings  and 
keel,  and  diadelphous  stamens,  half  of  which  have  round  and  half 
arrow-headed  anthers.  The  pods  contain  from  one  to  six  seeds,  and 
are  covered  by  a  very  wrinkled  shriveled  skin,  which  even  stands  up 
in  little  plates.  Before  they  are  ripe  and  their  hairs  hardened,  the 
pods  are  employed  as  a  vegetable,  like  kidney-beans,  and  are  described 
as  being  delicious.  The  species  are  found  in  hedges,  thickets,  on 
the  banks  of  rivers,  and  about  watercourses  in  both  the  East  and 
West  Indies,  and  America  within  the  tropics.  Mucuna  wrens  and 
M.  pi-uriens  usually  furnish  the  substance  ;  but  that  from  M.  mono- 
sperma,  called  by  the  Telingas  Enooga  dola  Gunda,  or  Elephant's 
Scratch-Wort,  is  said  to  exceed  the  others  in  the  irritating  burning 
property  of  its  hairs.  Dr.  Roxburgh  states  that  M.  pruriens  was  one 
of  the  plants  formerly  used  in  India  to  poison  .veils  ;  "  it  has  turned 
out,  however,  not  to  be  the  poison  it  was  taken  for,  and  it  is  more 
than  likely  that  the  other  plants  employed  fir  the  same  base  ends 
are  fortunately  much  less  dangerous  than  those  who  employ  them 
imagine."  [Mucuna.] 


Cowitch. 

Opened  pod  of  Mucuna  monosperma,  natural  size. 


COW-PARSLEY,  an  Umbelliferous  Plant  (Chcerophylfom  temulum). 
[Ch\erophyllum.] 
COW-PARSNEP,  an  Umbelliferous  Plant.  [Heracleum.] 
COW-PEN-BIRD.  [Molotiirus.] 
COW-PLANT.  [Gymnema.] 

COWRY.  [CYPRJ3ID2E.] 

COWSLIP.  [Primula.] 

COW-TREE,  a  Plant  belonging  to  the  natural  order  Vrticacece,  and 
apparently  to  the  genus  Brosimum,  from  which,  when  wounded, 
a  milky  nutritious  juice  is  discharged  in  such  abundance  as  to  render 
it  an  important  object  to  the  poor  natives  in  whose  country  it  grows. 
It  is  described  by  Humboldt  as  being  peculiar  to  the  Cordilleras  of 
the  coast  of  Caracas,  particularly  from  Barbula  to  the  lake  of  Mara- 
caybo,  near  the  village  of  San  Mateo,  and  in  the  valley  of  Caucagua, 
three  days'  journey  east  of  Caracas.  In  these  places  it  bears  the  name 
of  Palo  de  Vaca,  or  Arbol  de  Leche,  and  forms  a  fine  tree  resembling 
the  Star-Apple  of  the  West  Indies.  "  Its  oblong  pointed  leaves,  rough 
and  alternate,  are  marked  by  lateral  ribs,  prominent  at  the  lower 
surface,  and  parallel ;  they  are,  some  of  them,  ten  inches  long."  Its 
flowers  and  fruit  have  not  been  seen  by  any  botanist.  From  incisions 
in  its  trunk  flows  a  glutinous  milk,  similar  in  consistence  to  the  first 
milk  yielded  by  a  cow  after  calving.  It  has  an  agreeable  balsamic 
smell,  is  eaten  by  the  negroes,  who  fatten  upon  it,  and  has  been  found 
by  Europeans  perfectly  innocuous.  In  chemical  characters  it  is 
remarkably  similar  to  the  milk  of  animals,  throwing  down  a  cheesy 
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matter,  and  undergoing  the  same  phenomena  of  putrefaction  as 
gelatine. 

Humboldt  supposed  the  Cow-Tree  to  belong  to  the  Sapotaceous 
Order ;  but,  though  little  has  been  added  to  our  knowledge  of  it  since 
his  visit  to  the  Caracas,  it  is  at  least  certain  that  it  is  either  a  species 
of  Brosimum  or  very  nearly  related  to  it,  and  consequently  a  member 
of  the  Urticaceous  Order. 

The  latter  circumstance  renders  the  Cow-Tree  still  more  interesting ; 
for  the  milky  juice  of  Urticaceous  plants  is  in  other  cases  highly 
poisonous.  But  botanists  are  now  acquainted  with  many  instances  of 
innocuous  plants  in  poisonous  orders ;  thus  the  Hya-Hya  Tree  of 
Demerara,  for  instance,  belonging  to  the  deadly  Apocynaceous  Family, 
yields  a  thick  rich  milky  fluid  destitute  of  acrimony;  and  the  Kiria- 
ghuna  plant  of  Ceylon  is  a  sort  of  East  Indian  Cow-Plant,  notwith- 
standing it  belongs  to  the  Asclepiadaceous  Order,  which  is  acrid  and 
dangerous.  In  the  absence  of  precise  information  as  to  the  circum- 
stances under  which  the  Cow-Trees  are  milked,  it  is  impossible  to  say 
what  is  the  cause  of  their  harmlessness  ;  but  every  physiologist  will 
see  that  it  is  capable  of  being  explained  without  difficulty  in  more 
ways  than  one. 

COYPU.  [HYSTRICIDiE.] 

CRAB.    [Cancer;  Crustacea.] 
CRAB-APPLE,  or  WILD  APPLE.  [Pyrus.] 

CRABRO'NID^E  (Leach),  Crabronites  (Latreille),  a  family  of 
Hymenopterous  Insects  of  the  section  Aculeata  and  sub-section 
Fossorcs.  The  species  have  the  following  characters  : — Head  large, 
and  appearing  almost  square  when  viewed  from  above  ;  body  oval  or 
elliptical,  narrowed  more  or  less  at  the  base,  and  joined  to  the  thorax 
by  a  peduncle ;  antennae  short,  and  generally  thickened  towards  the 
apex. 

According  to  Latreille,  the  following  genera  are  included  in  this 
family  : — Tripoxylon,  Goryles,  Cralro,  Stigmus,  Pemphredon,  Meilinus, 
Alyson,  Psen,  Philanthus,  and  Cerceris. 

The  species  of  Tripoxylon  provision  their  nests  with  small  spiders. 
The  species  of  Gorytes  are  parasitic. 

The  species  of  the  genus  Crabro  are  chiefly  distinguished  by  their 
having  but  one  perfect  cubital  cell  to  the  anterior  wing  ;  the  mandibles 
terminating  in  a  bifid  point,  and  the  antennas  being  distinctly  genicu- 
lated,  they  are  sometimes  filiform,  and  sometimes  slightly  serrated. 
The  palpi  are  short,  and  almost  equal.  The  clypeus  is  frequently 
clothed  with  a  fine  down  of  a  glossy  silver-like  hue. 

These  insects  are  extremely  active  in  their  movements,  and  may  be 
frequently  seen  settling  on  the  flowers  of  umbelliferous  plants,  on 
palings,  or  on  the  leaves  of  plants  when  the  sun  is  shining  upon  them, 
lying  wait  in  such  situations  for  the  approach  of  other  insects,  which 
they  seize  and  carry  to  their  nests  for  the  purpose  of  feeding  their 
larvae.  The  larger  species  of  this  country  are  mostly  of  yellow  and 
black  colours,  the  body  being  adorned  with  rings  of  the  former  colour, 
the  smaller  species  are  for  the  most  part  black. 

Crabro  ccphalotes  is  upwards  of  half  an  inch  in  length  ;  black  ;  the 
body  is  adorned  with  five  yellow  rings ;  the  basal  joint  of  the  antennae 
and  the  tibia!  and  tarsi  are  also  yellow. 

Crabro  patellatus  (Panzer),  and  several  other  species  of  this  genus, 
are  remarkable  in  having  a  large  appendage  attached  to  the  external 
part  of  the  anterior  tibiae  ;  this  is  a  thin  plate  of  a  somewhat  rounded 
form,  convex  above  and  concave  beneath,  and  is  undoubtedly  used  in 
removing  the  soil  whilst  these  insects  are  forming  their  burrows  in 
the  ground.  Each  burrow  is  stored  with  flies  or  other  insects 
(depending  upon  the  species  of  Crabro  to  which  it  belongs) ;  the  eggs 
are  then  deposited  with  these  flies,  which  constitute  the  food  of  the 
larvae  when  hatched.  Many  species  of  Crabro  form  their  cells  in 
rotten  trees  or  posts.  Much  that  relates  to  the  habits  of  these  insects 
however  remains  to  be  discovered. 

.  CRA'CID.55  (Vigors),  a  family  of  Rasorial  or  Gallinaceous  Birds 
(Rasores).  Mr.  Vigors  regarded  this  family  as  connected  with  the 
Struthious  Birds,  Struthionidce  (Ostrich  Family),  by  means  of  the 
Dodo  [Dodo],  generally  supposed  to  be  now  extinct,  the  foot  of 
which,  he  observes,  has  a  strong  hind  toe,  and  which,  with  the  excep- 
tion of  its  being  more  robust,  in  which  character  it  still  adheres  to 
the  Struthionidce,  corresponds  exactly  with  the  Linnaean  genus  Crax. 
"  The  bird,"  says  Mr.  Vigors,  "  thus  becomes  osculant,  and  forms  a 
strong  point  of  junction  between  these  two  conterminous  groups, 
which,  though  evidently  approaching  each  other  in  general  points  of 
similitude,  would  not  exhibit  that  intimate  bond  of  connection  which 
we  have  seen  to  prevail  almost  uniformly  throughout  the  neighbouring 
subdivisions  of  nature,  were  it  not  for  the  intervention  of  this  important 
genus." 

"  The  family  of  Cracidce,"  says  Mr.  Vigors,  "thus  connected  with 
the  Struthionida>,  are  separated  from  the  typical  groups  of  the  order 
by  the  length  and  robustness  of  the  hinder  toe,  and  by  its  being 
situated  more  nearly  on  a  level  with  those  in  front.  These  birds, 
placed  in  this  manner  at  the  extreme  of  the  present  order,  assume 
more  of  the  habits  and  appearance  of  the  preceding  order  of  Perchera 
than  the  other  Rasores,  with  the  exception  of  the  family  of  Columb'uhe. 
They  are  found  most  frequently  to  make  their  abode  in  trees,  and  to 
resort  to  the  neighbourhood  of  forests  :  in  the  lesser  number  of  their 
tail-feathers  they  evince  an  equal  deviation  from  their  more  typical 
congeners,  and  they  never  possess  a  spur.    This  family  contains  the 
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Ourax  of  M.  Cuvier,  aud  the  true  Crax,  Linn.,  together  with  the 
Penelope  and  Ortalida  of  M.  Merrem.  The  two  latter  genera  have 
their  hind  toe  articulated  on  a  level  with  the  front  toes,  and  thus 
reconduct  us  to  the  Colwnbidas.  Their  bills  also,  more  lengthened 
than  those  of  Crax,  approach  most  nearly  to  those  of  the  Pigeons, 
which,  on  the  other  hand,  seem  to  meet  them  by  the  stronger  form 
and  curvature  of  the  bill  of  Vinago,  which  deviates  in  these  particulars 
from  the  general  structure  of  its  own  family.  The  genus  Ortalida,  in 
particular,  the  feathered  cheeks  of  which  are  distinguished  from  the 
naked  face  of  Penelope,  brings  us  in  immediate  contact  with  that 
family.  Here  it  is,  in  this  extreme  of  the  order,  that  I  would  assign 
a  place  to  the  beautiful  New  Holland  genus  Menura,  Lath.,  a  group 
that  has  hitherto  afforded  more  difficulty  to  the  systematic  writer 
than  any  other  in  the  class.  By  modern  authors  it  is  generally  placed 
among  the  Perchers  on  account  of  the  length  and  low  position  of  the 
hind  toe.  But  its  habits  and  manners  are  gallinaceous,  as  far  as  we 
can  ascertain,  and  its  general  appearance  decidedly  evinces  an  affinity 
to  the  Rasores.  The  deviation  in  the  structure  of  the  foot  from  that 
of  the  typical  Rasorial  groups  only  indicates  its  being  placed  at  a 
distance  from  them,  and  in  that  extreme  of  the  order  which  connects 
itself  with  the  conterminous  order  of  Perchers.  The  same  deviation, 
it  has  been  seen,  is  found  in  other  groups  of  its  own  family,  and  in 
the  adjoining  family  of  Columbidm.  A  group  newly  discovered  in 
some  islands  of  the  Eastern  Archipelago,  the  Megapodius  of  M.  Tem- 
minck,  serves  strongly  to  illustrate  these  principles,  and  to  corroborate 
my  opinion  as  to  the  situation  of  the  singular  New  Holland  genus 
before  us.  The  Megapodius,  brought  home  to  France  by  one  of  her 
late  expeditions,  is  confessedly  gallinaceous  in  its  habits,  and  as  such 
has  been  placed,  without  hesitation,  among  the  true  Rasores,  and  yet 
its  foot  is  precisely  of  the  same  construction  as  that  of  Menura.  The 
bill  also  shows  no  very  material  difference  from  those  of  the  extreme 
groups  of  the  Cracidas.  To  return  however  to  the  general  affinities  of 
the  family,  it  may  again  be  repeated  that  all  the  latter  genera  thus 
united  among  themselves,  evince  an  evident  approach  to  the  Colum- 
hidie,  from  which,  it  may  be  remembered,  we  commenced  our  obser- 
vations on  the  order.  The  whole  of  the  groups  of  the  Rasores,  thus 
following  each  other  in  continued  affinity,  preserve  their  circular 
succession  without  interruption."  [M/Enuiia.] 

The  following  are  the  characters  of  the  Family  : — Three  toes  before, 
one  behind,  the  latter  touching  the  ground  throughout.  Head 
feathered,  generally  crested  :  there  is  often  a  cere  or  naked  skin  at 
the  base  of  the  bill. 

Mr.  Swainson,  '  Natural  History  and  Classification  of  Birds,'  vol.  i., 
p.  153,  states,  that  "in  the  family  of  the  Cracidas,  which  connects  the 
Insessorcs  with  the  Rasores,  the  hinder  toe  is  nearly  as  long  as  in  the 
cuckoos,  and  is  considerably  more  developed  than  in  any  other  group 
of  rasorial  birds.    We  will  say  nothing  of  the  genera  Megapodius, 
Palamedea,  and  Menura,  whose  feet  are  well  known  to  be  enormous  ; 
or  of  Opisthocomus,  because  specimens  of  these  large  and  rare  birds 
are  not  upon  our  table.    Confining  ourselves  to  the  genus  Penelope, 
we  may  remark  that  the  toes,  considered  by  themselves,  might  be 
taken  for  those  of  a  cuckoo,  if  the  outer  one  was  only  versatile;  it  is 
evident  also,  from  the  structure  of  the  claws,  that  these  birds  are 
much  more  arboreal  than  their  congeners,  for  their  claws  are  more 
curved ;  and  from  their  lateral  and  not  horizontal  compression,  as 
well  from  their  acuteness,  we  conclude  that  they  are  very  little,  if  at 
all,  employed  in  scratching  the  ground,  their  structure  being  similar 
to  those  of  Perchers,  and  adapted  only  for  clinging.   The  foot,  in  fact,' 
of  the  Penelope,  is  not  a  rasorial  but  an  insessorial  foot,  for  it  does  not 
possess  any  one  of  the  rasorial  characters.    Even  the  hind  toe,  which 
in  all  other  rasorial  birds  is  raised  above  the  heel,  is  here  placed  upon 
the  same  level  as  the  anterior  toes.    That  no  ambiguity  should  rest 
on  this  fact,  we  beg  to  call  the  ornithologist's  attention  to  the  parti- 
cular species  now  before  us,  the  P.  Aracuan  of  Spix,  one  of  the  most 
common  of  the  same  genus.    How  this  remarkable  formation  in  the 
foot  of  the  typical  Cracidce  should  hitherto  have  been  completely 
overlooked,  even  by  those  who  have  speculated  so  much  on  the  mode 
by  which  the  Rasores  and  Insessores  are  united,  is  somewhat  extraor- 
dinary.   We  can  only  account  for  it  by  the  custom  of  examining  spe- 
cimens set  up  in  cases,  or  on  branches,  instead  of  preserving  them  in 
skins,  in  which  state  they  can  be  handled  in  all  directions.    But  how- 
ever this  may  be,  the  fact  itself  decides  the  long-contested  question  as 
to  which  family  of  the  Rasores  makes  the  nearest  approach  or  rather 
forms  the  passage  to  the  Insessoi-es  ;  while,  if  this  question  be  reversed, 
and  it  is  asked  which  of  the  Insessores  makes  the  nearest  approach  to 
the  Rasores,  we  need  only  direct  our  search  among  some  of  the  long- 
legged  Brazilian  cuckoos,  or  at  once  point  to  the  singular  genus 
Opisthocomus." 

Ourax  (Pauxi,  Temm.). — Bill  short,  strong,  compressed,  vaulted, 
convex,  dilated  at  the  base  of  the  upper  mandible  into  a  horny,  oval, 
hard,  and  elevated  substance.  Nostrils  basal,  pierced  near  the  front, 
hidden,  open  beneath  ;  head  covered  with  short  and  close-set  feathers. 
Feet  (tarsi)  long  and  smooth.  This  family  consists  of  the  following 
genera : — 

0.  Pauxi  (Cuv.),  the  Galeated  Curassow.  Size  about  that  of  a  small 
hen  turkey.  Head  and  neck  covered  with  short  velvety  feathers  of  a 
rich  black.  All  the  rest  of  the  plamage,  with  the  exception  of  the 
white  abdomen  and  under  tail-coverts,  brilliant  black,  exhibiting  in 


certain  positions  a  slight  tinge  of  green.  Tail-feathers  tipped  with 
white.  Legs  red,  claws  yellow.  Iris  brown.  Bill  bright  red :  the 
protuberance  with  which  it  is  surmounted  (which  is  rounded  in  the 
young  birds,  and  pear-shaped  with  the  narrow  end  directed  forwards 
in  the  adult  males)  of  a  livid  slate-colour ;  it  is  more  than  two  inches 
in  length  when  fully  developed,  hard  and  bony  externally,  and  inter- 
nally cellular,  the  cells  communicating  with  the  cavity  of  the  mouth. 
This  protuberance  is  not  visible  till  after  the  first  moulting,  when  it 
first  appears  in  the  form  of  a  small  tubercle,  and  becomes  .much 
larger  in  the  male  than  in  the  female.  In  other  respects  there  is 
little  difference  between  the  sexes,  and  the  young  are  only  distin- 
guished by  a  browner  tinge.  The  windpipe  descends  for  a  consider- 
able distance  in  front  of  the  sternum,  immediately  beneath  the  skin, 
and  makes  no  less  than  three  distinct  convolutions  before  passing 
into  the  cavity  of  the  chest.    (E.  T.  Bennett.) 


Galeated  Curassow  (Ourax  Pauxi). 


This  bird  is  a  native  of  Mexico,  where  the  species  lives  in  large  com- 
panies perching  upon  the  trees.  Nest  generally  made  on  the  ground. 
The  young  are  led  about  by  the  female  in  the  same  manner  as  the 
hen  pheasant  and  the  common  hen  lead  theirs.  The  first  food  of  the 
chicks  consists  of  worms  and  insects,  but  as  they  advance  fruits  and 
seeds  are  added.  Hernandez  gives  a  very  good  description  of  the  bird 
in  his  '  Historia  Avium  Nova?  Hispania?,'  cap.  cexxii.  The  Galeated 
Curassow  is  easily  domesticated,  and  is  enumerated  by  M.  Temminck 
among  the  birds  which  bred  abundantly  in  the  menagerie  of  M. 
Ameshoff  before  the  French  revolution. 

Mr.  Yarrell  has  pointed  out  the  peculiarities  of  the  very  elongated 
trachea  of  another  species,  Ourax  Milu,  Cuvier.  This  organ  is  pro- 
duced between  the  skin  and  the  muscles  beyond  the  sternum,  and 
reaches  almost  to  the  vent.  It  has  been  figured  by  Dr.  Latham, 
M.  Temminck,  aud  others.  The  sterno-tracheal  muscles  extend  along 
the  whole  of  the  tube,  a  disposition  which,  Mr.  Yarrell  remarked, 
prevails  with  one  or  two  exceptions  in  all  birds  in  which  the  fold  of 
the  trachea  is  not  included  in  the  bone.  ('  Zool.  Proc.,'  1830-31.) 
Mr.  Bennett  ('Gardens  and  Menagerie  of  the  Zoological  Society') 
observes  that  the  nostrils  in  Ourax  Pauxi  are  seated  behind  the 
protuberance,  and  are  perpendicular  in  their  direction  :  the  mem- 
branous cere  which  surrounds  them,  he  adds,  is  covered  with  shorfe 
velvety  feathers. 

Crax. — Bill  moderate,  long,  compressed,  higher  than  it  is  broad  at 
the  base,  thick,  carinated  above,  curved  towards  the  end,  surrounded 
at  the  base  with  a  membrane ;  lore  naked  ;  nostrils  lateral,  longitu- 
dinal, pierced  in  the  cere,  and  partially  covered.  Head  crested  with 
curled  feathers.  Tail  spread  out,  inclined ;  tail-feathers  14.  Sixth  quill 
the  longest.    Hallux  reaching  the  ground  with  the  first  phalanx. 

C.  Alector  (Linnajus),  the  Crested  Curassow.  The  plumage  of  the 
Crested  Curassow  is  of  a  deep  black,  with  a  slight  gloss  of  green  upon 
the  head,  crest,  neck,  back,  wings,  and  upper  part  of  the  tail ;  it  is 
of  a  dull  white  beneath,  and  on  the  lower  tail-coverts.  Its  crest  is  from 
2  to  3  inches  in  length,  and  occupies  the  whole  upper  surface  of  the 
head  ;  it  is  curled  and  velvety  in  its  appearance,  and  capable  of  being 
raised  or  depressed  at  will.  The  eyes  are  surrounded  by  a  naked  skin 
which  extends  into  the  cere,  and  there  assumes  a  bright  yellow  colour. 
Size  about  that  of  Ourax  Pauxi.    (E.  T.  Bennett.) 

"  This  species,"  says  Mr.  Bennett,  "  is  a  native  of  Mexico,  Guyana, 
and  Brazil,  and  probably  extends  itself  over  a  large  portion  of  the 
southern  division  of  the  American  continent.  In  the  woods  of  Guyana 
it  appears  to  be  so  extremely  common  that  M.  Sonnini  regards  it  as 
the  most  certain  resource  of  the  hungry  traveller  whose  stock  of  pro- 
visions is  exhausted,  and  who  has  consequently  to  trust  to  his  gun 
for  furnishing  him  with  a  fresh  supply.    They  congregate  together  in 
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numerous  flocks,  aud  appear  to  be  under  little  or  no  uneasiness  from 
the  intrusion  of  men  into  their  haunts.  Even  when  a  considerable 
number  of  them  have  been  shot  the  rest  remain  quietly  perched  upon 
the  trees,  apparently  unconscious  of  the  havoc  that  has  been  com- 


Crcstctl  Curassow  [Crax  Alector). 


mitted  amongst  them.  This  conduct  is  by  no  means  the  result  of 
simplicity,  but  proceeds  rather  from  the  natural  tameness  and  unsus- 
piciousness  of  their  character.  Those  however  which  frequent  the 
neighbourhood  of  inhabited  places  are  said  to  be  much  wilder  and 
more  mistrustful,  being  kept  constantly  on  the  alert  to  avoid  the 
pursuit  of  the  hunters,  who  destroy  them  in  great  numbers.  They 
build  their  nests  on  the  trees,  forming  them  externally  of  branches 
interlaced  with  the  stalks  of  herbaceous  plants,  and  lining  them  inter- 
nally with  leaves.  They  generally  lay  but  once  a  year,  during  the 
rainy  season ;  the  number  of  their  eggs  being,  according  to  Sonnini, 
five  or  six,  and  according  to  D'Azara  as  many  as  eight.  They  are 
nearly  as  large  as  those  of  a  turkey,  but  are  white  like  a  hen's,  and 
with  a  thicker  shell."  ('  Gardens  and  Menagerie  of  the  Zoological 
Society,'  vol.  ii.) 

C.  Yarrellii,  the  Red-Knobbed  Curassow.  The  trachea  of  this 
species  differs  from  all  those  previously  known,  but  most  resembles 
that  of  C.  Alector,  Linnaeus,  while  in  external  characters  the  bird 
approaches  C.  globicera,  Linnaeus,  from  which  it  is  distinguished  by 
the  redness  of  its  cere,  and  by  a  prominence  on  each  side  under  the 
base  of  the  lower  jaw,  in  addition  to  the  globose  knob  near  the  base 
of  the  upper.  The  tube  in  C.  Yarrellii  is  straight  throughout  its  whole 
length,  except  a  short  convolution  imbedded  in  a  cellular  membrane 
placed  between  the  shafts  of  the  os  furcatorium.  The  trachea  is 
narrow,  and  the  fold,  invested  and  supported  by  a  membranous  sheath, 
gives  off  one  pair  of  muscles,  which  are  inserted  externally  below  the 
apex  of  the  os  furcatorium.  The  lower  portion  of  the  tube  immedi- 
ately above  the  bone  of  divarication  sends  off  a  pair  of  muscles  to  be 
inserted  in  the  sternum.  The  upper  pair  of  muscles  (furculo-tracheal) 
influence  the  length  of  the  tube  above  the  convolution.  The  inferior 
pair  (sterno-tracheal)  have  the  same  power  over  the  bronchial  tubes 
and  that  portion  of  the  trachea  which  is  below  the  convolution. 
('Zool.  Proc.,' 1830-31.) 

Mr.  Bennett,  speaking  of  the  Zoological  Society's  Menagerie,  says  : — 
"  Of  all  the  gallinaceous  birds  in  the  collection,  the  most  interesting 
are  those  which  hold  out  to  us  a  prospect  of  supplying  our  farm-yards 
with  new  breeds  of  poultry  of  a  superior  kind.  Such  are  especially 
the  Curassows.  In  many  parts  of  South  America  these  birds  have 
long  been  reclaimed ;  and  it  is  really  surprising,  considering  the  ex- 
treme familiarity  of  their  manners  and  the  facility  with  which  they 
appear  to  pass  from  a  state  of  nature  to  the  tameness  of  domestic 
iowls,  that  they  have  not  yet  been  introduced  into  the  poultry-yards 
of  Europe.  That  with  proper  treatment  they  would  speedily  become 
habituated  to  the  climate  we  have  no  reason  to  doubt ;  on  the  con- 
trary, numerous  examples  have  shown  that  they  thrive  well  even  in 
its  northern  parts ;  and  Temminck  informs  us  that  they  have  once  at 
least  been  thoroughly  acclimated  in  Holland,  where  they  were  as 
prolific  in  their  domesticated  state  as  any  of  our  common  poultry. 
The  establishment  however'  in  which  this  had  been  effected  was 
broken  up  by  the  civil  commotions  which  followed  in  the  train  of  the 
French  revolution,  and  all  the  pains  which  had  been  bestowed  upon 
the  education  of  these  birds  were  lost  to  the  world  by  their  sudden 
and  complete  dispersion.  The  task  which  had  at  that  time  been  in 
some  measure  accomplished  still  remains  to  be  performed  ;  and  it 
may  not  be  too  much  to  expect  that  the  Zoological  Society  may  be 
successful  in  perfecting  what  was  then  so  well  begun,  and  in  natural- 
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isiug  the  Curassow  as  completely  as  our  ancestors  have  done  the 
equally  exotic  and  in  their  wild  state  much  less  familiar  breeds  of  the 
turkey,  the  Guinea-fowl,  and  the  peacock.  Their  introduction  would 
certainly  be  most  desirable,  not  merely  on  account  of  their  size  and 
beauty,  but  also  for  the  whiteness  and  excellence  of  their  flesh,  which 
is  said  by  those  who  have  eaten  of  it  to  surpass  that  of  the  Guinea- 
fowl  or  of  the  pheasant  in  the  delicacy  of  its  flavour."  ('  Gardens  and 
Menagerie,'  &c,  vol.  ii.) 

Lieutenant  Maw,  who  appears  to  have  shot  a  Red-Knobbed  Curassow 
on  his  passage  from  the  Pacific  to  the  Atlantic  down  the  river  Maranon, 
says  that  the  native  Peruvian  name  for  the  bird  is  Peury. 

Penelope. — Bill  moderate,  naked  at  the  base,  entire,  convex  above, 
wider  than  it  is  high,  bent  at  the  point;  lore  and  base  of  the  bill 
naked.  Under  the  throat  a  naked  skin  which  is  capable  of  being 
inflated  or  swollen.  Nostrils  pierced  in  the  cere  towards  the  middle 
of  the  bill,  half  closed.  Foot  (tarsus)  slender,  longer  than  the  inter- 
mediate toe ;  nails  somewhat  curved,  strong,  compressed,  and  pointed. 
Fifth  and  sixth  quill  longest.    Tail-feathers  12. 

P.  cristata  (Gmelin),  the  Guan.  Length  about  30  inches,  the  tail 
being  13  or  14  inches.  Upper  parts  dusky  black  or  bronze,  glossed 
with  green,  changing  to  olive  in  certain  lights.  A  black  stripe  passes 
from  the  under  part  of  the  bill  backwards,  and  surrounds  the  ear. 
Fore  part  of  neck  and  breast  spotted  with  whitish,  each  of  the 
feathers  being  bordered  by  white ;  belly  and  legs,  lower  part  of  the 
back,  and  under  tail-coverts,  reddish.  Cheeks  naked  and  violet- 
purplish.  Iris  reddish  brown.  Bill  blackish.  Feathers  of  the  back 
of  the  head  long,  forming  a  thick  tufted  crest,  which  the  bird  can 
raise  or  depress  at  pleasure.  Naked  part  of  the  throat  scarlet,  with 
a  contractile  and  extensile  fold  of  depending  skin.  Mr.  Bennett 
observes  that  this  fold  retains  its  elasticity  after  death.  The  female 
differs  from  the  male  principally  in  having  her  plumage,  especially 
her  under  parts,  more  decidedly  tinged  with  red. 


Guan  [Penelope  cristata). 


Mr.  Yarrell  states  that  the  trachea  of  the  Guan  is  uniform  in  size 
and  substance  throughout  its  whole  length.  After  descending  by  the 
neck  in  the  usual  way,  it  is  extended,  and  passes  downwards  under 
the  skin,  but  over  the  outer  surface  of  the  pectoral  muscle  on  the 
right  side,  to  the  extent  of  two  inches  beyond  the  angle  formed  by 
the  junction  of  the  two  portions  of  the  os  furcatorium.  The  tube  of 
the  trachea  is  then  reflected,  and,  ascending  to  the  cavity  of  the 
thorax,  again  turns  to  be  carried  to  the  lungs  as  in  other  birds,  and  is 
provided  with  one  pair  of  true  muscles  of  voice,  which  have  the  usual 
origin  and  insertion.  The  loop  or  fold  of  the  tube  formed  on  the 
surface  of  the  pectoral  muscle  is  imbedded  in  cellular  tissue,  and 
further  retained  in  its  place  by  a  strong  ligament,  which,  firmly 
adhering  to  the  loop,  passes  backwards  to  be  first  attached  to  the 
posterior  angle  of  the  sternum  ;  and  afterwards  dividing  once,  and 
passing  still  farther  backwards,  the  two  slips  are  inserted  on  the  two 
elongated  pubic  points  of  the  pelvis.  This  structure  in  the  Guan,  Mr. 
Yarrell  observes,  has  been  noticed  and  figured  by  M.  Temminck  in 
his  '  Histoire  des  Pigeons  et  Gallinacds.' 

Mr.  Bennett  remarks  that  the  manners  of  the  Guan  have  little  to 
distinguish  them  from  those  of  the  Curassows.  Although  to  all 
appearance  equally  capable  of  domestication,  they  have  not  yet  been 
introduced  into  Europe  in  equal  numbers  with  the  Curassows,  nor  has 
the  same  success  attended  the  attempts  to  propagate  them  in  this 
quarter  of  the  globe.  "We  are  told  however,"  continues  Mr.  Bennett, 
"  by  M.  Temminck,  that  the  proprietor  of  a  menagerie  in  the  neigh- 
bourhood of  Utrecht  had  bred  them  for  several  years  ;  aud  there  can 
be  little  doubt  that  with  proper  care  and  attention  these  birds  might 
be  added  to  the  stock  of  our  domesticated  fowls.    They  are  spoken 
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of  as  furnishing  an  excellent  di.-ii  for  the  table.  In  a  wild  state  they 
inhabit  Guyana  and  Brazil,  and  perhaps  extend  still  farther  to  the 
north.  Their  food  consists  principally  of  seeds  and  fruits,  which  they 
search  for  and  eat  upon  the  ground ;  but  the  greater  part  of  their 
existence  is  passed  upon  the  trees,  on  the  tops  of  which  they  perch, 
and  in  which  they  build  their  nests.  They  are  often  found  in  large 
bands,  but  generally  pair  together  with  the  strictest  constancy.  The 
females  lay  from  two  to  five  eggs.  Their  flight,  like  that  of  most 
gallinaceous  birds,  in  consequence  of  the  shortness  of  their  wings,  is 
low  and  heavy ;  and  in  the  performance  of  this  action  they  derive 
much  assistance  from  their  tail,  the  feathers  of  which  may  be 
expanded  in  the  shape  of  a  fan.  All  the  birds  of  this  genus  appear 
to  be  known  in  Brazil  by  the  name  of  Jacu,  pronounced  Yacou, 
derived,  according  to  Marcgrave,  from  their  note.  This,  as  might  "be 
expected  from  the  conformation  of  their  trachea,  is  extremely  loud, 
insomuch  that  when  a  considerable  number  are  collected  near  the 
same  spot,  the  very  woods,  to  use  the  expression  of  the  scientific 
traveller  just  quoted,  re-echo  with  their  clamorous  cries."  The  same 
author  observes  that  M.  Spix  added  very  considerably  to  the  diffi- 
culties that  previously  existed  in  distinguishing  the  species  of  this 
interesting  group  by  the  publication,  in  his  '  Brazilian  Birds,'  of  a 
series  of  figures  representing  apparently  very  slight  modifications  of 
the  common  form,  but  to  each  of  which  he  has  prefixed  a  peculiar 
specific  name.  Mr.  Bennett  expresses  his  belief  that  most  of  these 
will  be  found  on  further  examination  to  be  referrible  to  the  present 
species,  which,  from  its  long  domestication  in  the  poultry -yards  of 
South  America,  must  necessarily  be  subject  to  very  extensive  varia- 
tions.   ('  Gardens  and  Menagerie  of  the  Zoological  Society,'  vol.  ii.) 

M.  Lesson,  on  the  authority  of  M.  Goudot,  mentions  a  species, 
Penelope  Aburri,  Goud.,  2  feet  3  inches  (French)  long,  the  tail  being 
10  inches.  M.  Goudot  states  that  this  species  seems  peculiar  to  the 
mountains  of  New  Granada,  inhabiting  temperate  and  cold  districts  ; 
it  is,  he  says,  unknown  in  the  great  warm  valleys  and  by  the  rivers. 
In  the  environs  of  the  city  of  Muzo,  celebrated  for  its  mine  of 
emeralds,  this  bird,  he  states,  is  known  under  the  name  of  Pavo-o- 
Guali.  The  inhabitants  of  the  neighbourhood  of  Bogota  and  of  the 
valley  of  Cauca  designate  it  by  the  term  Pava  Burri,  or  Aburri 
Aburrida,  which  when  slowly  pronounced  well  expresses  its  cry.  The 
male  does  not  differ  from  the  female ;  and  those  which  M.  Goudot 
opened  had  two  cecums  analogous  to  Penelope  Parakona  and  Pavita 
(superciliarisl).  The  trachea  descended  without  any  fold  to  the  lungs. 
There  was  no  gravel  in  the  gizzard,  the  walls  of  which  were  thin,  and 
nearly  entirely  covered  by  the  proper  muscles.  M.  Goudot  states 
that  the  species  lives  solitary,  perches  upon  high  trees,  flies  but  little, 
and  suffers  the  hunter  to  approach  easily  within  shot.  It  is  never 
seen  on  the  ground.  The  berries  of  trees  compose  its  food.  Its  nest 
is  formed  in  a  mass  of  dry  leaves,  disposed  between  the  forks  of 
trees.  The  eggs  are  three  in  number,  white,  and  1  inch  8  lines  in 
diameter.  These  birds,  adds  M.  Goudot,  are  very  common  in  the 
mountains  of  Quindiu,  between  Hague  and  Carthagena.  Their  notes 
are  the  last  that  are  heard  on  the  approach  of  night,  and  the  first 
that  announce  the  dawn  of  day. 

Ortalida. — Its  characters  are  the  same  as  those  of  Penelope,  except- 
ing that  the  head  is  completely  feathered,  and  that  there  is  no  naked- 
ness about  the  throat  or  round  the  eyes. 

0.  Motmot,  Phasianus  Motmot,  Gniel.,  Phasianus  Parraqua,  Lath. 
Colour  red-brown,  bronzed  above.  Tail  moderate.  It  inhabits 
Guyana. 


Ortalida  Motmot. 


M.  Goudot  describes  a  new  species  from  Santa-Fe  dc  Bogota,  which 
M.  Lesson  names  Ortalida  Goudotii.  The  bird  it  appears  is  found  in 
the  same  places  with  the  Penelope  Aburri.    Total  length  23  inches, 


of  which  the  tail  is  9  inches.  Feet  red  ;  tarsus  2  inches  5  lines  ; 
middle  toe  2  inches  4  lines,  the  claw  being  5  \  lines  (French).  The 
bill  is  blackish,  brown  at  its  point ;  the  upper  mandible  1  inch 
5  lines;  cere  and  naked  membrane  round  the  eyes  blue.  All  the 
upper  plumage  brown,  with  deep  green  reflections,  or  rather  of  a  very 
deep  greenish.  Feathers  of  the  throat  gray.  Bottom  of  the  neck, 
belly,  and  abdomen,  as  well  as  the  thighs,  covered  with  ruddy.  No 
crest  nor  nakedness  about  the  throat.  No  fold  of  the  trachea  in  either 
sex.    It  is  found  in  the  mountains  of  Quindiu. 

M.  Lesson  observes  that  this  bird  approaches  nearly  to  the  last,  but 
is  clearly  distinguishable  from  it,  especially  by  the  trachea,  which  does 
not  descend  upon  the  abdomen. 

Opisthocomus,  Hoffm.  (Hoazin,  Buff. ;  Orthocorys,  Vieill.). — Bill  thick, 
robust,  short,  convex,  bent  at  the  point,  which  is  suddenly  compressed, 
furnished  with  diverging  bristles  at  the  base,  which  is  dilated  later- 
ally ;  lower  mandible  strong,  terminated  in  an  angle ;  edges  dentelated 
towards  the  origin.  Nostrils  mesial  on  the  surface  of  the  bill,  pierced 
(de  part  en  part),  covered  above  by  a  membrane.  Feet  robust  and 
muscular  ;  tarsus  shorter  than  the  middle  toe,  the  lateral  toes  long, 
equal,  entirely  divided ;  sole  broad ;  toes  bordered  with  rudiments 
of  membranes.  Wings  moderate,  the  first  quill  very  short,  the  four 
following  graduated,  and  the  sixth  the  longest.    Tail-feathers  ten. 

0.  cristatus.  This  species,  which  appears  to  be  the  only  one 
belonging  to  the  genus,  is  the  Hoatzin  and  Hoactzin  of  Hernandez ; 
who  describes  it  as  an  inhabitant  of  warm  districts,  where  it  was  seen 
sitting  on  trees  by  the  sides  of  rivers,  and  as  having  received  its  name 
from  a  supposed  similarity  of  the  shrieking  cry  of  the  bird  to  the 
intonation  of  the  word  '  hoatzin.'  Hernandez  relates  some  strange 
stories  of  cures  effected  by  its  bones  and  by  a  suffitus  of  its  feathers  ; 
but  says  that  the  bird  is  deemed  inauspicious  by  the  natives.  Sonnini 
states  that  it  is  known  in  Guyana  by  the  name  of  Sasa. 


Iloa/.iu  [Op'uthvcomus  cristatus). 


The  Hoazins  are  said  to  live  in  pairs  or  in  small  troops,  consisting 
of  from  six  to  eight  individuals,  in  the  flooded  savannahs,  which  they 
prefer,  and  where  they  seek  for  their  food  the  leaves  of  the  Arum 
arborescens.  Their  flesh  is  not  considered  good,  having  a  strong  smell 
of  Castoreum  about  it.  These  birds  are  by  no  means  timorous.  In 
stature  and  gait  they  resemble  the  peacock. 

Megapodius. — Bill  slender,  straight,  as  wide  as  it  is  high,  and 
flattened  above  at  the  base  :  upper  mandible  longer  than  the  lower, 
slightly  curved  at  its  extremity ;  lower  mandible  straight,  the  point 
hidden  by  the  edges  of  the  upper  mandible.  Nostrils  suboval,  open, 
placed  nearer  to  the  point  than  to  the  base  of  the  bill ;  nasal  fossa? 
long,  covered  by  a  membrane  furnished  with  small  feathers.  Space 
round  the  eye  naked,  head  and  neck  well  feathered.  Feet  large  and 
strong,  placed  far  backwards ;  tarsus  large  and  long, '  and  covered 
with  large  scales,  compressed  posteriorly ;  four  very  elongated  toes, 
the  three  anterior  ones  nearly  equal,  united  at  their  bases  by  a  small 
membrane,  which  is  more  apparent  between  the  inner  and  middle  toe 
than  between  it  and  the  outer  one ;  posterior  toe  horizontal,  touching 
the  ground  throughout  its  length ;  claws  very  long,  very  strong, 
flattened  above,  very  little  curved,  triangular,  obtuse  at  the  point, 
nearly  like  those  of  Mcnura.  Wings  moderate,  concave,  rounded ; 
third  and  fourth  quills  the  longest.  Tail  small,  wedge-shaped,  scarcely 
exceeding  the  wings  in  length,  and  formed  of  twelve  feathers.  (Quoy 
and  Gaimard,  with  slight  alteration.) 

M.  Dupcrreyii.  In  size  hardly  so  large  as  a  partridge.  Tarsi  less 
elevated  than  they  are  in  M,  Freycinctii  and  M.  rubripes.  The  bird 
is  moreover  altogether  better  proportioned.  Total  length,  from  the 
extremity  of  the  bill  to  that  of  the  wings,  which  are  longer  than  the 
tail,  rather  less  than  a  foot  (French),    Tarsi  strong,  covered  with 
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scales,  and  20  lines  in  length ;  middle  toe,  including  the  claw,  1 7  lines ; 
hind  toe  1  4  lines ;  posterior  claw  7  lines.  Bill  slightly  swollen  towards 
its  extremity,  yellow,  8  lines  in  length.  Nostrils  suboval,  covered 
with  a  membrane  clothed  with  very  small  rudimentary  feathers. 
Space  round  the  eyes  naked,  but  less  than  in  the  other  two  species. 
Neck  well  clothed  with  feathers.  Iris  reddish.  A  very  thick  crest 
covers  the  head ;  the  feathers  which  compose  it  are  raised  (se  redres- 
Eent)  towards  the  occiput.  The  wings  are  concave,  an  inch  longer 
than  the  tail,  and  terminated  in  a  point :  the  fifth  quill  the  longest. 
Tail  suboval,  pointed,  very  short,  composed  of  10  small  feathers. 
Legs  grayish,  and  feathered  down  to  the  tarsi ;  the  claws  slightly 
curved,  pointed  at  the  end,  flat  below,  and  of  a  brown  colour. 
(Lesson.) 


Mangoipe  [Mcgapodiui  Duperreyii). 

"  The  tuft,"  says  M.  Lesson,  "of  our  M.  Duperreyii  is  of  a  brown- 
yellow  ;  the  neck,  the  throat,  the  belly,  and  the  lateral  parts,  are  of 
a  gray-slate  colour.  The  feathers  of  the  back  and  the  wing-coverts 
large,  and  of  a  ruddy  yellowish-brown.  Rump,  upper  part  of  the 
tail,  and  vent-feathers,  ochreous  red.  Quills  yellow  without,  brown 
within,  the  shafts  being  ruddy  brown. 

"  The  middle  toe  is  united  to  the  inner  one  by  a  membranous 
border,  which  is  wanting  between  the  middle  toe  and  the  external  one. 

"  In  comparing  our  Megapodius  with  the  Menura  of  New  Holland, 
we  cannot  fail  to  perceive  that  it  connects  the  last-mentioned  genus 
with  the  gallinaceous  birds,  by  forming  a  very  natural  passage.  In 
fact,  if  we  examine  the  position  of  the  nostrils,  the  general  form  of 
the  bill  and  legs,  and  the  nakedness  round  the  eyes — the  membrane 
which  unites  the  two  external  toes,  but  which  is  wanting  between  the 
middle  toe  and  the  inner  one  (an  arrangement  which  is  reversed  in 
Megapodius) — the  same  length  of  the  toes,  the  analogy  in  the  form 
of  the  claws,  the  greater  length  of  the  posterior  one,  the  concavity 
and  the  srnallness  of  the  wings — all  these  characters,  in  fine,  coincide 
to  confirm  this  passage,  if  we  except  the  extraordinary  grandeur  and 
luxuriant  form  of  the  tail  of  Menura,  a  form  without  analogy  among 
the  other  birds.  Megapodius  would  thus  belong  to  a  small  natural 
group,  the  Lyri/eri  of  Vieillot  (27th  family) ;  the  name  of  which,  in  con- 
sequence of  its  having  become  improper,  would  have  to  be  changed. 

"  The  M.  Duperreyii,  the  Mangoipe  of  the  Papuans,  inhabits  the 
umbrageous  forests  of  New  Guinea,  in  the  neighbourhood  of  the 
harbour  of  Dorery.  The  bird  is  timid,  runs  very  fast  among  the 
bushes,  like  a  partridge  in  standing  corn,  and  utters  a  feeble  cluck 
(tin  petit  gloussement)." 

M.  Lesson  states  that  he  only  observed  M.  Freycinetii  in  the 
Island  of  Waigiou,  and  that  the  attempt  to  preserve  it  alive  in 
cages  was  vain,  for  the  birds  soon  died.  Their  flesh,  he  says,  is 
black,  very  hard,  and  not  very  agreeable  as  food,  although  possessing 
a  gamey  flavour  when  it  is  cooked.  The  Papuans  brought  them 
on  board  the  Coquille  daily,  and  called  them  (those  of  the  harbour 
of  Offack  at  least)  Manesaqud. 

Both  Pigafetta  and  Gemelli  Carreri  speak  of  the  Tavon  (Mega- 
podius), and  it  would  seem  that  this,  the  Megapodius  of  the  Philip- 
pines, leaves  its  eggs  to  the  fostering  heat  of  the  sun.  The  habits  of 
the  Megapodii  of  New  Guinea  and  the  neighbouring  islands  are, 
according  to  M.  Lesson,  entirely  unknown. 

Alecthclia. — The  characters  of  the  genus  Megapodius,  observes  M. 
Lesson,  established  by  Messrs.  Quoy  and  Gaimard  in  the  Zoology  of  the 
voyage  round  the  world  performed  by  the  Uranie,  are  in  great 


measure  applicable  to  the  sub  genus  Ahcthelia,  formed  by  M.  Lesson 
for  the  position  of  a  bird  which  differs  from  the  true  Megapodii,  or 
Tavons,  by  many  distinctive  characters. 

Bill  short,  compressed,  pointed :  the  upper  mandible  prolonged, 
the  lower  mandible  a  little  swollen  and  very  short;  nostrils  at  the 
base  of  the  bill  separated  by  a  straight  ridge  ;  head  and  forehead 
abundantly  covered  with  feathers  down  to  the  nostrils  ;  space  round 
the  eyes  furnished  with  short  and  close-set  feathers  ;  inner  toe  rather 
the  shortest ;  membrane  which  unites  the  middle  toe  to  the  inner 
one  almost  absent ;  no  tail ;  all  the  feathers  of  the  body,  except 
those  of  the  wings,  composed  of  loose  barbs,  very  finely  ciliated  on 
each  of  the  shafts. 

A.  Urvillii,  Lesson.  It  is  the  only  species  known.  Its  total  length 
from  the  extremity  of  the  bill  to  that  of  the  wings  is  5  inches  4  lines. 
Tarsi  14  lines  ;  middle  toe  10,  hind  toe  8,  claws  5,  bill  6  lines  (French). 
The  bird  is  covered  with  loose  and  scanty  feathers,  but  has  upon  the 
occiput  a  thick  bunch  of  feathers.  The  general  tint  is  brown, 
fuliginous,  deepest  above ;  belly  and  throat  brown,  slightly  tinged 
with  ruddy  colour ;  throat  ash-coloured ;  wings  concave,  rounded, 
the  feathers  entirely  brown,  the  second,  third,  and  fourth  being 
equal :  the  tipper  part  is  broi\  n  sprinkled  with  zigzag  or  irregular 
lines,  not  well  defined,  of  ruddy  yellow.  Place  of  the  tail-feathers 
supplied  by  very  loose  plumes,  composed  of  very  fine  barbs,  bristled 
with  very  slender  approximated  barbtiles,  presenting  much  analogy 
with  those  of  the  Cassowary  (No.  6,  pi.  67,  'Atlas  de  Peron'),  and 
which,  implanted  in  the  rump  in  the  same  manner,  form  a  feathery 
tuft  as  in  the  Cassowary  ;  all  the  feathers  of  this  bird,  except  those 
of  the  wings,  are  composed  of  multiple  stems,  very  slender  and  soft, 
furnished  with  equal  and  very  fine  barbtiles  which  may  be  called 
multirachid.  The  bill  is  grayish,  and  so  are  the  feet ;  the  inner  toe 
is  a  little  more  united  to  the  middle  one  than  to  the  external  one ; 
the  claws  are  slightly  curved,  sharp,  convex  above,  concave  below, 
and  of  a  brown  colour ;  the  iris  is  reddish. 


Alecthclia  Urvillii. 


This  species,  which  comes  from  the  Isle  of  Guebe',  placed  imme- 
diately tinder  the  equator,  is,  no  doubt,  proper  to  the  neighbouring 
lands  such  as  the  great  and  beautiful  Isle  of  Halamiva  or  Golilo,  so 
little  known  and  so  little  studied  by  naturalists.  (Lesson.) 

CRAG,  the  uppermost  of  the  distinctly  Tertiary  Strata  of  England 
— using  this  term  in  a  sense  which  is  perhaps  gradually  passing 
away,  to  be  replaced  by  the  larger  meaning  of  Cainozoic,  suggested 
in  this  work.  The  Crag  of  Norfolk  and  Suffolk  is  partly  a  calcareous 
mass  rich  in  delicate  corals  ;  partly  a  subcalcareous  sand  rich  in 
shells ;  and  partly  a  rudely  aggregated  deposit  of  sand,  shells,  pebbles, 
and  bones.  To  these  divisions,  whose  origin  is  due  to  different  local 
conditions,  and  successive  times,  Mr.  Charlesworth  has  assigned  the 
titles  of  Coralline  Crag,  Red  Crag,  and  Mammaliferous  Crag.  The 
position  of  these  beds  will  be  best  seen  from  the  following  table  of 
the  classification  of  the  Tertiary  Rocks  from  Professor  Ansted's 
'  Elementary  Geology.' 

Newer  Tertiary,  or  Pliocene  Series : — 

1.  Upper  Gravel  and  Sand. 

2.  Till. 

3.  Mammaliferous  Crag. 

.  4.  Fresh-Water  Sand  and  Gravel. 

5.  Red  Crag. 

Middle  Tertiary,  or  Miocene  Series  : — 

6.  Coralline  Crag. 

Lower  Tertiary,  or  Eocene  Series  ;— 

7.  Fluvio-Marine  Beds,  &c, 
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For  a  further  account  of  the  relation  of  the  Crag  Formation  to  the 
other  members  of  the  Tertiary  Series,  see  Tertiary  Strata.'  [Sup.] 
CRAKE.  [Rallidje.] 

CRAMBE,  a  genus  of  Plants  belonging  to  the  natural  order 
Crueiferce.  It  belongs  to  the  sub-order  Lament  accce  and  the  tribe 
Jii'ltJianecr.  It  has  a  2-jointed  silicle-,  upper  joint  globose,  with  1  seed 
pendent  from  a  long  curved  seed-stalk  springing  from  the  bottom  of 
the  cell ;  lower  joint  barren,  stalk-like. 

C.  maritima,  the  Sea-Kail,  or  Sea-Kale,  is  a  glaucous  spreading 
plant,  with  broad-toothed  sinuated  leaves,  and  dense  corymbs  of  large 
white  flowers,  found  occasionally  on  the  sea-coast  of  England,  and 
now  commonly  cultivated  in  gardens  for  the  sake  of  its  delicate 
tender  shoots.  Naturally  the  flavour  of  the  plant  is  strong,  cabbage- 
like, and  highly  disagreeable,  but  in  the  state  in  which  it  is  sent  to 
the  kitchen,  it  is  merely  a  colourless  mass  of  delicate  fleshy  vege- 
table tissue,  with  little  or  no  flavour.  This  arises  from  the  shoots 
that  are  to  be  cooked  being  grown  in  darkness,  and  with  a  little  more 
speed  than  usual.  For  this  purpose  a  garden-pot  is  inverted  over  the 
crown  of  an  old  sea-kail  stock,  in  the  winter  before  the  leaves  sprout. 
Over  the  pot  is  thrown  a  little  litter,  or  some  decaying  leaves,  or 
some  old  tan,  so  as  to  increase  the  temperature  of  the  earth,  and  to 
exclude  light ;  after  a  week  or  two  the  pot  is  examined  from  time 
to  time,  and  when  sprouts  five  or  six  inches  long  have  been  pro- 
duced, they  are  cut  off,  and  are  fit  for  table. 

Sea-Kail  loves  a  light  sandy  soil,  well  drained  in  winter  and  richly 
manured.  It  will  continue  to  bear  cutting  for  twenty  years  together 
without  suffering  much ;  and  is  one  of  the  most  simple  and  useful 
of  all  culinary  plants  for  a  small  garden.  It  is  generally  grown  in 
rows  eighteen  inches  or  two  feet  apart. 

CRA'MBUS,  a  genus  of  Moths  {Lepidoptera  noctuma)  of  the  family 
Tineidm  (Stephens).  The  type  of  this  genus  is  the  Phalcena  Pa-scuella 
of  Linnaeus. 

In  crossing  dry  meadows  during  the  summer  time,  we  observe 
numerous  little  moths  fly  from  the  grass  at  every  step  we  take  ; 
they  soon  settle  again,  and  are  then  not  easily  detected,  owing  to 
their  mode  of  folding  their  wings,  which  when  shut  almost  inclose 
their  slender  bodies,  and  partly  surround  the  blade  of  grass  on  which 
they  rest ;  their  form  is  then  long  and  narrow,  pointed  at  the  head, 
and  somewhat  truncated  at  the  opposite  extremity.  Their  colouring 
is  often  brown  and  white,  disposed  on  the  upper  wings  principally  in 
longitudinal  lines.  Very  frequently  however  we  find  them  adorned 
with  beautiful  metallic  colours,  generally  of  silvery  or  golden  hues. 
Such  are  the  insects  which  constitute  the  genus  Crambus,  and  of 
which  we  possess  about  40  species  in  this  country.  The  characters 
of  this  genus  are  : — Proboscis  distinct ;  wings  convoluted  round  the 
body  when  at  rest ;  superior  wings  narrow ;  palpi  long,  the  inferior 
the  longer  ;  head  furnished  with  short  closely-applied  scales. 

When  the  wings  are  expanded,  these  moths  commonly  measure 
about  an  inch  in  width ;  they  are  called  in  England  the  Veneers,  and 
sometimes  Grass-Moths. 

CRANBERRY.  [Oxtcoccus.] 

CRANE-FLY.  [Tipulid.e.] 

CRANES.  [Gruid2E.] 

CRANE'S-BILL.  [Geranium.] 

CRANGONID^E,  a  family  of  Crustacea  belonging  to  the  division 
Decapoda  Macroura.  The  type  of  this  family  is  the  Common  Shrimp 
(Crangon  vulgaris),  and  no  other  genera  are  included  in  it.  It  has  the 
following  characters  : — 

Internal  antennae  inserted  on  the  same  line  as  the  external  antennae ; 
first  pair  of  feet  terminated  by  a  subcheliform  hand.  Although  there 
are  a  large  number  of  Crustacea  which  are  vulgarly  called  Shrimps 
which  resemble  in  general  form  the  Common  Shrimp,  the  Crangonidw 
differ  too  much  from  all  these  to  be  comprised  in  the  natural  tribes 
formed  by  them.  It  corresponds  to  the  genus  Crangon  of  Fabricius, 
which,  in  the  opinion  of  M.  Milne-Edwards,  has  been  unnecessarily 
subdivided  by  Dr.  Leach  and  M.  Risso  into  the  Crangons,  properly 
no  called,  Egeons,  and  Pont02ihili. 

Crangon  comprises  those  shrimps  whose  anterior  feet  are  terminated 
by  a  monodactylous  and  subcheliform  hand. 

Carapace  much  more  depressed  than  in  the  other  shrimps,  and 
presenting  anteriorly  only  the  rudiment  of  a  rostrum.  Eyes  short, 
large,  and  free.  Antennae  inserted  nearly  on  the  same  transversal 
•jne;  the  first  pair  dilated  at  their  base,  at  the  external  side  of  which 
Is  ft  rather  large  scale ;  their  peduncle  is  short,  and  they  are  termi- 
nated by  two  multi-articulate  filaments.  The  external  antennae  are 
inserted  outwardly  and  a  little  below  the  preceding,  and  they  offer 
nothing  remarkable.  The  mandibles  are  slender,  and  without  any  palp. 
The  external  jaw-feet,  which  are  pediform  and  of  moderate  length, 
terminate  by  a  flattened  and  obtuse  point ;  within,  they  cany  a  short 
palp,  terminated  by  a  small  flagriform  appendage  directed  inwards. 
The  sternum  is  very  wide  backwards.  The  first  pair  of  feet  are 
strong,  and  terminate  in  a  flattened  hand,  on  the  anterior  edge  of 
which  a  moveable  claw  is  bent  back  :  the  internal  angle  of  this  hand, 
tvhich  corresponds  to  the  point  of  the  claw,  is  armed  with  a  tooth 
representing  an  immoveable  rudimentary  finger.  The  two  succeeding 
pairs  of  feet  are  extremely  slender;  the  second  terminate  generally  in 
a  very  small  didactylous  claw  ;  and  the  third  are  monodactylous, 
like  those  of  the  fourth  and  fifth  pairs ;  but  these  four  posterior  feet 


CRANGONID.E.  is§ 


are  much  stronger.  The  abdomen  is  very  large,  but  presents  nothing 
remarkable  in  its  conformation.  The  branchiae  are  only  seven  in 
number  on  each  side  of  the  thorax  (Milne-Edwards.) 


Details  of  Crangon.   a,  Manrllblc. 

The  genus  is  divided  by  M.  Milne-Edwards  into  the  following 

sections  : — 

1.  Species  having  the  second  pair  of  feet  nearly  as  long  as  the 
third  pair. 

In  this  section  are  comprised  C.  vulgaris,  C.fasciatus,  and  C.  Boreas. 

2.  Species  with  the  second  pair  of  feet  much  longer  than  the  third. 
Example,  C.  scptcmcarinatus. 

C.  vulgaris,  the  Common  Shrimp.  Carapace  and  abdomen  almost 
entirely  smooth,  with  the  exception  of  one  small  median  Bpine  on 
the  stomachal  region,  and  one  lateral  above  each  branchial  region. 
Terminal  filaments  of  the  internal  antennae  more  than  twice  as  long 
as  their  peduncle.  Lamellar  appendage  of  the  external  antennae  large 
and  elongated  (about  twice  as  long  as  the  peduncle  of  the  internal 
antennae).  Last  joint  of  the  external  jaw-feet  long  and  narrow. 
Two  last  pairs  of  feet  of  moderate  size.  A  strong  spine  inserted  on 
the  sternum  between  the  second  pair  of  feet,  and  directed  forwards. 
Abdomen  smooth,  and  without  any  keel.  Median  blade  of  the  caudal 
fin  pointed,  and  without  a  furrow  above.  Length  rather  more  than 
two  inches.    Colour  greenish-gray,  dotted  with  brown. 


Common  Shrimp  {Crangon  vulgaris),    a,  anterior  foot  or  claw. 


It  is  common  on  the  coasts  of  England  and  France. 

It  is  the  Crevette  of  the  French,  and  Shrimp  of  our  markets,  and 
is  one  of  the  most  delicious  (Pennant  thinks  the  most  delicious)  of 
the  macrurous  crustaceans. 

The  shoals  of  these  creatures  which  frequent  our  coast  give  employ- 
ment to  a  great  number  of  persons,  who  are  engaged  in  catching 
them.  They  are  abundant  at  the  mouth  of  the  Thames,  from  whence 
the  London  market  is  principally  supplied.  They  are  caught  by  a 
large  open  net,  which  is  attached  to  a  long  stick  and  pushed  through 
the  water.  They  are  most  plentiful  on  sandy  shores.  They  are  used 
also  for  bait. 
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C.fasciatus,  the  Banded  Shrimp,  is  found  in  the  Mediterranean. 
It  has  also  been  taken  in  England  at  Salcombe  Bay. 

C.  spinosus,  the  Spiny  Shrimp.  It  is  the  Pontophilus  spinosus  of 
Leach ;  Egeon  loricatus  of  Guerin.  This  shrimp  has  been  taken  in 
several  places  on  the  south  coast  of  England. 

C.  sculptus  is  a  British  species,  described  by  Professor  Bell  in  his 
'History  of  the  British  Stalk-Eyed  Crustacea.'  It  was  taken  at 
Weymouth  by  Mr.  Bowerbank. 

C.  trispinosus  and  C.  bispinosus  are  also  British  species,  and  have 
been  taken  on  the  coast  of  Hastings. 

CRANIA.  [Beachiopoda.] 

CRASSAMENTUM.  [Blood.] 

CRASSATELLA.  [Conchacea.] 

CRASSINA.  [Astarte.] 

CRASSULA,  a  genus  of  Plants,  the  type  of  the  natural  order 
Crassulacece.  It  has  a  5-parted  calyx,  much  shorter  than  the  corolla ; 
sepals  flattish  ;  the  petals  5,  stellate,  spreading,  distinct ;  the  stamens 
5,  filaments  awl-shaped ;  scales  5,  ovate,  short ;  carpels  5,  many- 
seeded.  The  species  are  very  numerous.  They  are  succulent  herbs 
or  shrubs,  and  are  mostly  natives  of  the  Cape  of  Good  Hope.  Their 
leaves  are  opposite  and  entire,  or  nearly  so.  The  flowers  are  mostly 
white,  rarely  rose-coloured.  Upwards  of  fifty  species  have  been 
described  ;  and  many  of  them,  on  account  of  their  grotesque  appear- 
ance, are  cultivated  in  our  gardens.  They  are  greenhouse  plants. 
One  species,  C.  tetragona,  is  used  at  the  Cape  of  Good  Hope  as  a 
remedy  in  dysentery.  Any  medicinal  properties  they  possess  is 
probably  owing  to  the  presence  of  tannin. 

CRASSULA'CEiE,  House-Leeks,  a  natural  order  of  Polypetalous 
Exogenous  Plants.  It  consists  of  succulent  plants,  with  herbaceous 
or  shrubby,  and  annual  or  perennial  roots,  growing  in  hot  dry  exposed 
places  in  the  more  temperate  parts  of  the  Old  World  chiefly.  On  the 
sun-scorched  cliffs  and  volcanic  soil  of  the  Canaries,  and  on  the  dry 
sterile  plains  of  the  Cape  of  Good  Hope,  they  ai-e  most  abundant. 
Their  flowers  are  arranged  in  panicles,  spikes,  cymes,  and  corymbs  ; 
each  has  a  ealyx  of  several  divisions,  alternating  with  which  is  the 
like  number  of  petals,  alternating  with  which  is  the  like  number  of 
stamens,  or  twice  as  many,  alternating  with  which  are  as  many 


Crassulucea. 

A,  a  portion  of  a  branch  of  Sempervivum  vilhsum  ;  1,  a  calyx  of  S.  montanum  ; 
2,  a  part  of  the  petals  and  stamens  laid  open,  and  adhering  by  the  tube  of  the 
calyx  ;  3,  a  calyx  with  the  ovaries  projecting — the  hypogynous  scales  are  seen 
at  the  base  of  some  of  these  ;  4,  a  ripe  follicle  ;  5,  a  section  of  a  seed  showing 
the  embryo  in  the  albumen. 

distinct  carpels  as  there  are  segments  of  the  calyx.  The  stamens 
arise  from  the  tube  of  the  calyx  ;  there  is  usually  a  hypogynous 
gland  at  the  base  of  each  carpel ;  the  carpels  are  often  of  the  same 
colour  as  the  petals;  and  sometimes,  in  morstrous  cases,  the  anthers 


bear  ovules  as  well  as  the  ovaries.  The  fruit  consists  of  a  number  of 
distinct  follicles,  each  containing  numerous  minute  seeds ;  the  embryo 
lies  in  the  axis  of  fleshy  albumen.  The  affinities  of  this  order, 
according  to  Dr.  Lindley,  are  with  Sauvagesiacece,  Caryophyllacece, 
Saxifragacew,  and  Turneracete. 

Many  species  of  Crassula,  Rochea,  Sempervivum,  Sedum,  &c.,  are 
cultivated  for  the  beauty  of  their  flowers ,  the  various  annual  Tillteas. 
&c,  are  obscure  weeds ;  house-leeks  (different  sorts  of  Sempervivum) 
are  grown  for  their  refrigerant  qualities  ;  and  the  leaves  of  Semper- 
vivum arboreum  possess  powerful  tanning  qualities.  This  order 
contains  22  genera  and  450  species.  [Sedum  ;  Sempervivum  ;  Coty- 
ledon; Echeveria;  Till^ea  ;  Rochea;   Umbilicus;  Bryophyl 

LUM.] 

All  the  hardy  species  may  be  grown  on  old  walls,  roofs,  rock-work, 
or  other  places  thoroughly  drained  of  moisture  ;  the  greenhouse  kind  s 
require  what  is  called  a  dry-stove  treatment — that  is,  they  must  be 
potted  in  a  mixture  of  lime,  rubbish,  broken  pots,  and  earth  ;  in 
summer  they  are  freely  exposed  to  the  weather  in  sunny  situations 
without  protection,  and  in  winter  they  are  kept  moderately  cool,  and 
nearly  without  water. 

CRATiE'GUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Rosacea  and  the  sub-order  Pomece.  This  genus  is  very  nearly  allied 
to  the  Apple  (Pyrus),  from  which  it  differs  in  the  fruit  containing  a 
variable  number  of  stones,  as  the  Medlar  does  ;  from  the  Medlar  it  is 
known  by  its  fruit  being  closed,  not  spread  open,  at  the  apex. 

The  species  inhabit  woods  and  hedges  throughout  the  northern 
hemisphere,  from  Barbary  and  Palestine  to  about  60°  N.  lat.  in  the 
east,  and  from  Mexico  to  a  similar  latitude  in  the  west.  South  of 
these  limits  they  do  not  occur  in  a  wild  state.  The  flowers  appear  in 
the  greatest  profusion,  usually  in  terminal  cymes,  in  the  early  months 
of  the  year,  and  are  succeeded  by  small  round  fruits,  coloured  yellow, 
red,  purple,  or  black.  Most  of  them  are  merely  haws,  and  fit  only 
for  the  food  of  birds  ;  a  few  are  larger  and  more  fleshy,  but  none  of 
them  have  been  found  worth  cultivating  for  the  fruit,  except  the 
Azarole  (Crataegus  Azarohis),  which  is  eaten  in  Italy,  and  the  Aronia, 
which  is  sold  in  the  markets  of  Montpellier  under  the  name  of  Pom- 
mettes  a  Deux  Closes. 

Between  sixty  and  seventy  well-marked  species  and  varieties  are 
known  in  the  gardens  of  this  country.  Into  extensive  collections  they 
are  all  worth  introduction,  except  G.  parvifolia  and  those  immediately 
allied  to  it ;  and  for  the  ornament  of  park-scenery  there  is  probably 
no  genus  of  flowering  trees  at  all  to  be  compared  with  Crataegus  for 
variety,  fragrance,  and  beauty.  Our  limits  prevent  our  noticing  all 
these  at  length  ;  we  therefore  confine  ourselves  to  a  brief  indication 
of  those  which  are  most  valuable  for  ornamental  purposes. 

C.  oxyacantha,  the  Hawthorn,  White  Thorn,  or  May.  The  leaves 
are  obovate,  3-4-lobed,  cut  and  serrate,  cuneate  at  the  base ;  the 
flowers  corymbose;  calyx  not  glandular;  styles  1-3.  The  branches 
are  spinose.  This  plant  is  one  of  the  most  common  in  the  British 
Flora,  being  used  throughout  the  kingdom  for  forming  quickset 
hedges.  Babington  mentions  two  varieties,  expressing  an  opinion  that 
they  are  not  improbably  distinct  species — C.  oxyacantha  (Linnaeus  and 
Jacquin),  with  the  peduncles  and  calyx  glabrous,  and  C.  moriogynu 
(Jacquin),  with  the  peduncles  and  calyx  villose.  The  latter  is  the 
more  common  form. 

The  Hawthorn  not  only  grows  in  the  form  of  a  shrub  or  bush  in  our 
hedges,  but  is  not  unfrequently  seen  in  the  form  of  a  tree.  It  is  of 
slow  growth,  and  many  individuals  have  attained  celebrity  for  their 
antiquity.  There  are  several  in  Bushy  Park  said  to  be  above  two 
centuries  old.  The  wood  of  the  Hawthorn  is  hard,  takes  a  fine 
polish,  and  is  used  by  cabinet-makers. 

Under  the  name  of  Hawthorns  may  be  comprehended  all  the  nume- 
rous sorts  which  are  either  varieties  of  Cratcegus  oxyacantha  or  nearly 
related  to  it.  They  have  all  deeply-lobed  rather  shining  leaves,  so 
little  hairy  that  their  bright  green  colour  is  not  deadened,  small  fra- 
grant flowers,  and  small  shining  haws.  They  are  distinguished  for 
the  graceful  manner  in  which  they  generally  grow  in  rich  soil  and 
unharmed  by  the  pruning-knife.  Thirty  feet  is  not  an  unusual  height 
for  very  fine  specimens,  and  when  of  that  size  their  appearance  is 
exceedingly  graceful  and  picturesque.  C.  oxyacantha  itself  produces 
varieties  with  double  flowers,  bright  crimson  flowers,  yellow  fruit, 
black  fruit,  and  fruit  downy  when  young  ;  the  latter  is  called  C.  oxy- 
acantha eriocarpa,  and  is  one  of  the  most  beautiful  of  the  genus. 

Very  nearly  allied  to  these  are  the  Oriental  Thorns,  species  which 
have  their  deeply-cut  leaves  covered  so  closely  with  hairs  as  to  have  a 
dull  gray  or  hoary  aspect,  large  fragrant  flowers,  and  large  succulent 
rather  angular  fruit.  These  are  less  graceful  in  their  manner  of 
growth  than  the  true  Hawthorns,  some  of  them,  especially  C.  tanaceti- 
folia  and  C.  odoratissima,  having  a  round  formal  head  ;  but  their 
flowers  are  even  more  fragrant  than  the  May-bush,  and  their  fruit  ren- 
ders them  striking  objects  in  the  autumn.  The  Azarole  is  one  of 
them  ;  but  it  does  not  fruit  or  flower  readily,  and  is  the  least  worth 
having  of  the  group.  We  should  recommend  C.  odoratissima,  with 
its  red  fruit,  C.  tanacetifolia  with  its  yellow  fruit,  C.  oricnlaiis  with 
purple  fruit,  and  C.  Aroma  with  its  light  orange-coloured  fruit. 

The  American  Thorns  are  species  with  leaves  but  little  lobed. 
usually  broad,  shining,  and  toothed  unequally,  often  having  exceed- 
ingly long  spines,  and  having  fruit  generally  of  an  intermediate  size. 
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They  are  not  quite  so  handsome  as  the  species  of  the  two  former 
groups  ;  but  the  following,  nevertheless,  have  sufficiently  ornamental 
features,  namely — C.  Crusgalli,  or  the  Cockspur  Thorn,  with  very 
long  strong  spines  and  shining  deep  green  leaves ;  of  this  we  have  a 
broad-leaved  variety  called  C.  splendens,  and  a  narrow-leaved  variety 
called  C.  salici folia  ;  C.  prunifolia,  C.  ovalifolia,  and  C.  Douglasii,  with 
dark  handsome  leaves ;  ft  punctata,  with  large  yellow  or  red  haws ; 
ft  cordata,  with  brilliant  scarlet  fruit ;  and  C.  microcarpa,  with  very 
small  beautiful  vermilion  fruit  and  graceful  pendulous  shoots. 

The  Small-Leaved  Thorns  are  all  North  American  :  they  form  small 
straggling  bushes,  and  are  not  worth  cultivation. 

Finally,  the  Evergreen  Thorns  consist  of  ft  Mexicana  and  C  pyr- 
acantha.  The  former  is  a  small  tree  with  lance-shaped  bright  green 
leaves,  and  large  round  yellow  fruit ;  it  is  probably  too  tender  for 
hardy  cultivation  north  of  London.  The  latter,  an  inhabitant  of  rocks 
and  wild  places  in  the  south  of  Europe  and  the  Caucasus,  has  been 
long  cultivated  in  this  country  for  the  sake  of  its  flame-coloured  berries 
and  evergreen  leaves. 

All  these  plants  may  bo  budded  or  grafted  upon  the  Common  Haw- 
thorn, so  that  persons  whose  means  do  not  allow  them  to  purchase 
the  plants  may  nevertheless  ornament  their  gardens  with  them  by 
providing  hawthorn  stocks,  upon  which  they  may  work  them  them- 
selves ;  or  a  very  small  garden  might  exhibit  a  good  many  sorts,  if 
each  of  the  groups  here  pointed  out  were  intermixed  upon  the  same 
plant.  This  might  be  easily  effected  by  a  skilful  budder.  It  would 
not  however  do  to  intermix  the  different  groups  upon  the  same  plant, 
because  the  species  would  not  harmonise,  and  consequently  a  bad 
appearance  would  be  the  result. 

(Loudon,  Arboretum  et  Fruticctum  Brilannicum  ;  Botanical  Register, 
vols.  xxi.  and  xxii.) 

CRAT^EVA,  a  genus  of  Plants  belonging  to  the  natural  order  Cap- 
paridacece.  It  has  4  sepals ;  4  unguiculate  petals  larger  than  the 
calyx,  and  not  closing  over  the  stamens  during  aestivation ;  8-28  sta- 
mens ;  the  torus  elongated  or  hemispherical ;  the  berry  stalked,  between 
ovate  and  globose,  pulpy  within  ;  a  thin  pericarp.  The  species  are 
unarmed  shrubs  or  trees  with  trifoliate  leaves  and  terminal  cymes  or 
racemes  of  large  flowers. 

ft  gynandra,  Garlic  Pear,  has  20-24  stamens  inserted  on  the  cylin- 
drical receptacle,  longer  than  the  petals  ;  the  berry  ovate  ;  the  leaflets 
ovate,  acute ;  the  petals  lanceolate.  It  is  a  native  of  bushy  places 
and  thickets  near  the  sea-side  in  Jamaica.  The  whole  plant  has  a 
nauseous  smell  and  a  burning  taste.  The  bark  of  the  root  is  said  to 
blister  like  cantharides. 

ft  Tapia,  the  Tapia,  or  Common  Garlic-Pear,  has  8-16  stamens, 
declinate,  about  three  times  as  long  as  the  petals ;  the  stipe  of  the 
ovary  as  long  as  the  stamens ;  the  stigma  sessile,  capitate  ;  the  fruit 
globose.  This  plant  is  a  tree  about  20  feet  high.  Its  fruit  is  the  size 
of  a  small  orange.  It  is  brought  both  from  the  West  India  Islands 
and  from  South  America.  The  fruit  has  the  smell  of  garlic,  and  com- 
municates its  odour  to  animals  that  feed  on  it.  The  bark  is  bitter 
and  tonic,  and  has  been  employed  in  the  cure  of  intermittent  fevers. 
'  ft  Manndos,  the  Bilva,  or  Mahura,  is  a  small  tree  bearing  a  large 
spheroidal  berry  with  a  hard  shell,  and  10-15  cells  which  contain, 
besides  the  seeds,  a  large  quantity  of  a  tenacious  transparent  gluten, 
which  on  drying  becomes  very  hard,  but  continues  transparent ;  when 
fresh  it  may  be  drawn  out,  before  it  breaks,  into  threads  of  one  or 
two  yards  in  length,  and  so  fine  as  scarcely  to  be  perceptible  to  the 
naked  eye.  This  plant  is  now  however  transferred  to  the  family  Auran- 
tiacex,  under  the  generic  name  JEgle.  It  is  the  Feronia  pdlucida  of 
some  authors.  It  is  found  in  all  parts  of  the  East  Indies.  The  fruit 
is  nutritious  and  aperient,  and  very  delicious  to  the  taste.  It  is 
recommended  by  European  physician's  in  the  East  as  a  valuable 
remedy  in  habitual  costiveness,  and  it  is  said  never  to  fail  in  producing 
its  aperient  effects.  The  root,  bark,  and  leaves  are  also  used  in  fevers 
by  the  Malabar  physicians. 

(Lindley,  Flora  Medica;  Don,  Dichlamydeous  Plants.) 

CRAW-FISH.  [Astacus.] 

CRAX.  [Cracid/E.] 

CRAY-FISH.  [Astacus.] 

CREAM-FRUIT,  a  kind  of  eatable  Fruit  found  at  Sierra  Leone,  and 
said  to  be  produced  by  some  Apocynaceous  Plant. 
CREEPERS.  [Certhiad;e.] 
CRENATULA.  [Malleacea.] 
CRENELLA.    [Mytilidjs.  See  Supplement.] 

CRENILA'BRUS  (Cuvier),  a  genus  of  Fishes  belonging  to  the 
section  Acunthoptcrygii  and  family  Labridw.  The  species  of  this  genus 
have  all  the  general  characters  of  the  true  Labri,  or  Wrasses,  but  are 
distinguished  by  their  having  the  margin  of  the  pre-operculum  denti- 
culated :  the  cheeks  and  operculum  are  scaly. 

ft  mdops  (Labrus  melups,  Linnrcus),  ft  tinea  of  others,  the  Gilt- 
Head,  Connor,  Golden  Maid.  This  fish  is  found  on  various  parts  of 
the  coast ;  it  is  about  six  inches  in  length,  and  the  depth  is  nearly 
one-third  of  the  length.  The  general  colour  of  the  body  is  obscure 
red  and  green  ;  these  colours  are  arranged  in  longitudinal  stripes  on 
the  upper  parts,  and  beneath  the  lateral  line  the  red  is  disposed  in 
spots.  The  Gilt-Head  mostly  frequents  deep  water,  where  the  bottom 
is  rocky  ;  its  food  is  chiefly  Crustacea. 

ft  Nonuegkw  (Cuv.  et  Yal.),  C.  Comubicus  (Risso),  the  Goklfinny  or 


Goldsinny,  and  Corkwing,  somewhat  resembles  the  last,  but  may 
always  be  distinguished  by  a  black  spot  on  each  side  near  the  base  of 
the  tail,  and  situated  on  the  lateral  line ;  its  general  colour  is  yellowish 
green,  darkest  on  the  back ;  the  sides  are  usually  adorned  with  longi- 
tudinal lines  of  a  deeper  hue.    Length  about  three  or  four  inches. 

ft  gibbus,  the  Gibbous  Wrasse,  may  be  readily  distinguished  from 
either  of  the  known  British  species  of  this  genus  by  its  comparatively 
shorter  and  more  elevated  form.  The  depth  of  the  body  is  consi- 
derably more  than  one-third  of  the  length  :  the  colours  are  chiefly 
orange  and  blue;  the  gill-covers  and  sides  of  the  body  are  spotted, 
and  the  back  is  striped.  The  ventral  fins  are  green,  the  pectorals  are 
yellow,  with  transverse  red  stripes  at  their  base. 

Pennant  obtained  a  specimen  of  this  fish  off  the  coast  of  Anglesey ; 
and  this  is  we  believe  the  only  instance  on  record  of  its  capture  off  the 
British  coasts. 

ft  luscus  (Couch),  Acantholabrus  Couchii  (Cuv.  et  Val.),  the  Scale- 
Rayed  Wrasse,  has  been  caught  by  Mr.  Couch  off  the  coast  of  Cornwall : 
the  specimen  was  22  inches  in  length.  The  tail  is  round,  and  consists  of 
15  rays;  "between  each  ray  of  the  dorsal,  anal,  and  caudal  fins,  is  a 
process  formed  of  firm,  elongated,  imbricated  scales.  Colour,  a 
uniform  light  brown,  lighter  on  the  belly ;  upper  eye-lid  black ;  at  the 
upper  edge  of  the  base  of  the  caudal  fin  is  a  dark  brown  spot.  Pectorals 
yellow  :  all  the  other  fins  bordered  with  yellow." 

ft  multidentatus  (Thompson),  Tardus  minor  (Ray),  Labrus  pusillus 
(Jenyns),  the  Corkling,  Ball's  Wrasse.  This  fish  was  originally  taken 
in  the  British  coast  by  Professor  Henslow  at  Weymouth.  It  has 
once  been  taken  in  Cornwall  and  Ireland.  It  is  about  four  inches 
in  length.  Mr.  Jenyns  says,  "  It  is  quite  distinct  from  any  of  those 
described  by  other  authors.  Though  belonging  to  the  present  section 
{Labrus)  which  it  is  convenient  to  retain,  it  would  seem  to  form  the 
transition  to  the  Crcmlabri,  to  which  its  near  affinity  is  indicated  by 
the  rudimentary  denticulations  on  the  margin  of  the  pre-opercle.'' 

ft  rupestris,  Jago's  Goldsinny  (Selby).  It  has  been  referred  by 
various  writers  to  the  genera  Sciwna,  Labrus,  Perca,  and  Lutjanus. 
Several  specimens  of  this  fish  have  been  taken  in  Great  Britain.  It 
is  found  occasionally  in  the  Baltic,  in  Sweden,  Denmark,  and  Norway. 
Its  prevailing  colour  is  orange,  the  free  edge  of  each  scale  being  of 
light  golden-yellow  colour;  the  colour  is  darkest  over  the  three  or 
four  lines  of  scales  along  the  highest  part  of  the  back,  and  lightest 
on  the  lower  part  of  the  sides  and  belly  ;  the  body  is  indistinctly 
marked  with  five  transverse  bands.  In  northern  localities  it  is  tinged 
with  green. 

ft  microstoma,  the  Small-Mouthed  Wrasse,  or  Rock-Cook  (Thomp- 
son). It  is  the  Acantholabrus  exolctus  (Cuv.  and  Val.),  the  Labrus 
e.coletus  of  other  authors.  This  fish  is  occasionally  caught  in  Corn 
wall,  and  has  been  taken  at  Antrim  in  Ireland.  It  is  immediately 
known  amongst  its  congeners  by  its  very  small  mouth.  It  is  found 
on  the  coasts  of  Sweden,  Denmark  and  Norway.  [Labridje.] 

CREPIDO'PTERIS,  a  genus  of  Fossil  Ferns,  which  Presl  substi- 
tutes for  Pecopteris  of  Brongniart,  in  the  case  of  two  species,  one  from 
Stuttgardt,  the  other  from  Newcastle. 

CREPIDULA.  [Calyptr*id.e.] 

CREPIS,  a  genus  of  Plants  belonging  to  the  natural  order  Com- 
positee,  the  division  Cichoracece,  and  section  Lactucece.  It  has  many- 
flowered  heads ;  a  double  involucre,  the  inner  of  one  row,  the  outer 
of  short  lax  scales ;  the  fruit  terete,  narrowed  upwards  or  obscurely 
beaked.  Most  of  the  species  of  this  genus  are  common  weeds  in  the 
hedges  of  Europe.  Five  of  the  species  are  found  in  Great  Britain. 
The  most  common  is  the  ft  virens,  which  has  the  outer  involucral 
scales  adpressed,  linear,  the  inner  ones  glabrous  within  :  the  leaves 
lanceolate,  remotely  dentate,  runcinate,  or  pinnatifid,  the  uppermost 
leaves  linear,  arrow-shaped,  clasping  with  flat  margins ;  the  stem  sub- 
corymbose  ;  the  fruit  shorter  than  the  pappus,  oblong,  slightly 
attenuated  upwards,  with  smooth  ribs.  This  is  the  ft  tectorum  of 
Smith  ;  but  the  true  tectorum  has  revolute  margins  to  its  upper  leaves, 
and  other  points  of  difference,  and  has  never  been  found  in  Great  Britain. 

The  other  British  species  are — ft  pulchra,  a  rare  plant  found  in 
Scotland ;  ft  biennis,  also  rare,  found  in  chalky  places  in  England ; 
ft  succiscefolia,  common  in  woods  in  the  north  of  England  ;  ft  palu- 
dosa,  not  uncommon  in  damp  woods  and  shady  places.  ft  lacera  is 
considered  to  be  a  venomous  plant  in  Naples,  where  it  grows. 

(Babington,  Manual  of  British  Botany.) 

CREPUSCULA'RIA  (Latreille),  a  section  of  Lepidopterous  Insects, 
corresponding  with  the  genus  Sphinx  of  Linnseus.  These  insects 
occupy  an  intermediate  station  between  the  Lepidoptera  Diurna,  or 
Butterflies,  and  the  Lepidoptera  Nocturna,  commonly  called  Moths. 
They  have  the  following  characters: — Antennae  growing  gradually 
thicker  towards  the  apex,  at  which  part  they  are  furnished  with  an 
elongated  club,  either  fusiform  or  prismatic.  Inferior  wings  furnished 
with  a  rigid  bristle-like  process  at  their  base,  which  passes  into  a  hook 
on  the  under  surface  of  the  superior  wings,  and  serves  to  retain  them. 
The  larva)  are  furnished  with  16  legs,  and  many  of  them  have  a  long 
horny  process  on  the  last  segment  of  the  body.  The  chrysalides  are 
smooth,  or  sometimes  furnished  with  small  spines  (but  destitute  of  the 
points  and  angles  usually  observed  in  those  of  butterflies).  They  are 
either  inclosed  in  a  cocoon  or  buried  in  the  earth.  The  larva;  sometimes 
feed  upon  wood,  in  which  case  they  assume  the  pupa  state  within  the 
tree  or  branch. 
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The  families  contained  iu  this  section  are  the  Sphvngidce,  Sesiidce, 
jEgeriida,  and  the  Zygcenidw. 

CRESCENTIA,  a  genus  of  Plants,  the  type  of  the  natural  order 
Crescentiacece.  It  has  a  2-leaved  equal  deciduous  calyx  ;  the  corolla 
campanulate,  with  a  fleshy  tube  much  shorter  than  the  ventricose 
6-cleft  unequal  crisped  limb ;  4  stamens,  didynamous,  with  the  rudi- 
ment of  a  fifth  ;  the  fruit  gourd-like,  1-celled,  with  a  solid  shell,  inter- 
nally pulpy,  many-seeded.  The  species  are  large  spreading  trees,  with 
solitary  flowers  rising  from  the  trunk  or  branches. 

C.  Cujete,  Cujete  or  Common  Calabash-Tree,  has  oblong  acute  or 
obtuse  leaves,  cuneate  at  the  base,  and  in  fascicles.  This  plant  is  a 
native  of  the  West  India  Islands  and  Spanish  Main.  It  is  a  tree 
about  20  feet  high,  and  is  readily  distinguished  from  all  others  by  its 
habit.  It  sends  out  large  horizontal  branches,  which  bear  fascicles  of 
leaves  at  various  distances.  These  leaves  are  from  4  to  6  inches  long. 
The  flowers  are  scattered  over  the  older  branches ;  the  corolla  is  large, 
somewhat  campanulate  aud  constricted  below  the  middle,  which  gives 
the  upper  part  a  ventricose  character.  It  does  not  wither  up  as  other 
corollas,  but  becomes  putrid,  giving  out  a  nauseous  and  intolerable 
odour.  The  form  and  size  of  the  fruit  is  very  variable,  being  from 
2  inches  to  1  foot  in  diameter.  It  is  covered  with  a  thin  skin,  of  a 
greenish-yellow  colour  when  ripe,  and  under  this  is  a  hard  woody  shell 
which  contains  a  pale  yellowish  soft  pulp,  of  a  tart  unpleasant  flavour, 
surrounding  a  great  number  of  flat  seeds.  The  shell  is  of  great  use 
to  the  inhabitants  ;  the  smaller  oblong  ones  are  formed  into  spoons 
and  ladles,  the  larger  ones  form  drinking  cups,  basins,  and  bowls  for 
every  variety  of  domestic  purposes.  They  will  even  bear  fire,  and 
are  used  for  boiling  water  in.  The  Caribs  generally  carve  the  outside 
of  these  vessels  with  a  variety  of  grotesque  figures.  The  pulp  is 
sometimes  eaten  by  the  natives,  but  it  is  not  much  sought  after.  A 
syrup  is  prepared  from  it  in  the  West  Indies,  which  has  a  great  repu- 
tation as  a  cough  medicine.  The  pulp  is  also  used  as  a  poultice  in 
cases  of  abscess  or  bruises.  The  leaves  and  branches  and  pulp  of  the 
fruit  are  eaten  by  cattle  in  times  of  scarcity.  The  wood  of  the  tree 
is  tough  and  flexible,  and  well  adapted  for  the  work  of  the  coach- 
maker.  There  are  three  or  four  other  species,  natives  of  the  West 
Indies  and  South  America,  having  the  same  general  characters  as  the 
above. 

The  species  of  Crescentia  will  grow  in  a  mixture  of  loam,  peat,  and 
sand,  and  woody  cuttings  will  grow  when  placed  in  sand  in  heat  under 
a  hand-glass.  They  do  not  however  blossom  in  this  country,  as  they 
require  first  to  arrive  at  the  full  size. 

(Don,  Dichlamydeous  Plants;  Loudon,  Encyclopaedia  of  Plants ; 
Lindley,  Flora  Medica.) 

CRESCENTIACECE,  a  natural  order  of  Plants  formerly  included  in 
the  Solanacew,  allied  to  Gesncracece  and  Bignoniacece.  The  species  are 
trees  of  small  size,  with  alternate  or  clustered  simple  leaves  without 
stipules.  The  flowers  grow  out  of  the  old  stems  or  branches ; 
the  calyx  free,  undivided,  eventually  splitting  into  irregular  pieces ; 
the  corolla  monopetalous,  irregular,  somewhat  2-lipped,  with  an 
imbricated  aestivation.  The  stamens  are  four  in  number,  growing  on 
the  corolla,  didynamous,  with  the  rudiment  of  a  fifth  between  the 
posterior  pair,  which  are  the  longest ;  anthers  2-lobed,  bursting  longi- 
tudinally ;  ovary  free,  surrounded  by  a  yellow  annular  disc,  1-celled, 
composed  of  an  anterior  and  posterior  carpellary  loaf,  with  2  or  4 
equidistant  parietal  placentae,  which  sometimes  meet  and  produce 
additional  cells  ;  ovules  0-0,  horizontal ;  style  1  ;  stigma  of  2  plates. 
Fruit  woody,  not  splitting,  containing  a  multitude  of  large  amygda- 
loid seeds  buried  in  the  pulp  of  the  placentae  ;  skin  leathery,  loose  ; 
embryo  straight,  without  albumen,  with  plano-convex  fleshy  cotyle- 
dons, and  a  thick  short  radicle  next  the  hilum. 

CRESS,  the  name  given  to  various  Plants  with  acrid  or  pungent 
leaves.  Common  Cress  is  Lepidium  sativum;  Water-Cress,  Nastur- 
tium officinale;  Belleisle  or  Normandy  Cress,  Barbarea  prcecox; 
Indian  Cress,  Tropccolum  majus.  [Lepidium;  Nasturtium;  Barbarea; 
Tropjeolum.] 

CRETACEOUS  GROUP  or  FORMATION.    [Chalk  Formation.] 
CREUSIA.  [Cirripedia.] 
CREX.  [Rallim:.] 
CRIBELLA.  [Solasterle.] 

CRICACA'NTHUS,  a  genus  of  Fossil  Fishes,  from  the  Mountain 
Limestone  of  Armagh.  (Agassiz.) 

CRICETUS,  the  name  of  a  genus  of  Rodents,  whose  economy 
makes  them  one  of  the  most  interesting  of  the  great  Linnfean  genus 
Mus,  or  the  family  of  Muridce  in  its  most  extensive  sense.  The 
species  have  the  following  characters  : — 

Molar  teeth  simple ;  their  crown  furnished  with  blunt  tubercles. 
Four  toes  and  the  vestige  of  a  thumb  on  the  fore  feet ;  five  toes  on 
the  hind  feet ;  nails  robust.    Tail  short  and  hairy. 

o  q  o 

Dental  Formula  : — Incisors,  -  ;    molars,           =  16. 

2  3—3 

The  species  are  found  over  all  the  north  of  Europe  and  of  Asia,  the 
temperate  countries  of  Persia,  and  the  deserts  of  Astrakhan.  If  the 
Canada  Pouched  Rat  (Hamster  du  Canada,  Cricetus  bursarius  of 
Desmarest,  Mus  bursarius  of  Shaw)  is  to  be  considered  a  Hamster, 
Canada  and  the  borders  of  Lake  Superior  must  be  added ;  and  it  must 
be  remembered  that  the  Tucan  of  Hernandez,  an  inhabitant  of  New 
Spain,  is  considered  by  some  to  be  identical  with  this  Canada  Rat 
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(Sir  John  Richardson  thinks  on  insufficient  grounds).  But  the  last- 
mentioned  zoologist  places  Desmarest's  Canada  Hamster  under  tho 
genus  Geomys,  with  a  note  of  interrogation ;  and  Say  has  given  it  a 
generic  distinction  under  the  name  of  Pseudostoma. 

C.  vulgaris,  the  Common  Hamster,  Mus  Cricetus  of  Pallas,  Le 
Hamster  of  Buffon  and  the  French  authors. 


Teeth  of  Common  Hamster  (Cricetus  vulgaris).    F.  Cuvier. 


It  is  reddish-brown  above ;  black  below,  with  three  great  whitish 
spots  on  the  sides  ;  feet  white  ;  a  white  spot  on  the  throat,  and  ano- 
ther on  the  breast.  Length  about  0  inches  ;  tail  3  inches.  Males 
bigger  than  females.  Weight  of  some  males  from  12  to  1G  ounces ; 
weight  of  females  seldom  exceeding  from  4  to  G  ounces. 


Common  Hamster  yCricetus  vulgaris).    F.  Cuvier. 


Variations  in  colour  are  not  uncommon.  There  is  one  variety 
entirely  black.  Pennant  figures  one  which  is  entirely  black,  with  the 
exception  of  the  edge  of  the  ear,  the  muzzle,  the  under-jaw  and  feet. 

It  is  found  in  the  north  of  Europe  and  Asia  (Lesson),  Austria, 
Silesia,  and  many  parts  of  Germany,  Poland,  and  the  Ukraine ;  all 
the  southern  and  temperate  parts  of  Russia  and  Siberia;  and  even 
about  the  river  Yenesei,  but  not  farther  to  the  east.  Iu  the  Tartarian 
deserts,  in  sandy  soil :  they  dislike  moist  places.  Swarming  in  Gotha. 
(Pennant.) 

The  Common  Hamsters  are  ill  friends  to  the  farmers.  The  quan- 
tity of  grain  which  they  consume  is  very  great,  nor  does  the  destruc- 
tion stop  with  mere  satiety  of  appetite ;  the  animal  never  forgets  its 
hoard,  and  fills  its  two  cheek-pouches  till  they  seem  bursting  with  the 
booty.  They  are  also  said  to  be  very  fond  of  the  seeds  of  liquorice. 
Their  dwellings  are  under  the  earth ;  their  mode  of  forming  them, 
and  the  purposes  to  which  they  apply  them,  have  been  thus 
described  : — They  first  form  an  entrance,  burrowing  down  obliquely. 
At  the  end  of  this  passage  one  perpendicular  hole  is  sunk  by  the  male  ; 
the  female  sinks  several.  At  the  end  of  these  they  excavate  various 
vaults,  some  as  lodges  for  themselves  and  young,  some  as  storehouses 
for  their  food.  ■  Every  young  one  is  saiel  to  have  its  separate  apart- 
ment ;  each  sort  of  grain  its  different  vault.  The  '  living  apartments,' 
as  they  may  be  called,  are  lined  with  straw  or  grass.  The  vaults  are 
said  to  be  of  different  depths,  according  to  the  age  of  the  constructor : 
a  young  hamster,  it  is  stated,  makes  them  scarcely  a  foot  deep,  an  olJ 
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one  sinks  to  the  depth  of  fouror  five  feet ;  and  the  whole  '  curtilage,'  so 
to  speak,  is  sometimes  eight  or  ten  feet  in  diameter.  From  the  mode 
of  proceeding  in  their  work,  the  reader  will  be  prepared  for  the  state- 
ment that  the  male  and  female  live  in  separate  apartments ;  and 
indeed  it  appears  that,  excepting  at  the  short  season  of  courtship, 
they  have  very  little  or  no  intercourse.  Pennant  gives  them  a  very 
unamiable  character.  "  The  whole  race,"  says  that  zoologist,  "  is  so 
malevolent  as  to  constantly  reject  all  society  with  one  another.  They 
will  fight,  kill,  and  devour  their  own  species,  as  well  as  other  lesser 
animals ;  so  may  be  said  to  be.  carnivorous  as  well  as  granivorous.  If 
it  happens  that  two  males  meet  in  search  of  a  female,  a  battle  ensues ; 
the  female  makes  a  short  attachment  to  the  conqueror,  after  which 
the  connection  ceases.  She  brings  forth  two  or  three  times  in  a  year, 
and  produces  from  16  to  18  young  ones  at  a  birth  :  their  growth  is  very 
quick,  and  at  about  the  age  of  three  weeks  the  old  one  forces  them 
out  of  the  burrows  to  take  care  of  themselves.  She  shows  little  affec- 
tion for  them  ;  for  if  any  one  digs  into  the  hole,  she  attempts  to  save 
herself  by  burrowing  deeper  into  the  earth,  and  totally  neglects  the 
safety  of  her  brood ;  on  the  contrary,  if  she  is  attacked  in  the  season 
of  courtship  she  defends  the  male  with  the  utmost  fury." 

The  harvest  of  these  animals  commences  in  August.  Grains  of 
corn,  ears  of  corn,  peas  and  beans  in  the  pods,  all  find  their  way  into 
their  cheek-pouches,  which  will  hold  a  quarter  of  a  pint  English. 
This  for.ige  is  carefully  cleaned  in  their  burrows,  and  the  husks  and 
chaff  carried  out.  When  all  is  in  order,  they  stop  up  the  entrance 
and  prepare  for  their  hybernation,  which  lasts  during  the  whole  of 
the  severe  season  ;  the  provision  they  have  made  having  been  col- 
lected for  the  purpose  of  their  support  before  their  torpidity  actually 
commences,  and  also  in  the  spring  and  summer  before  the  season  has 
produced  a  supply  for  them  in  the  fields.  If  all  tales  be  true,  they  are 
a  bold  generation,  and  will  jump  at  a  horse  if  he  tread  near  them,  and 
hang  by  its  nose  so  as  to  be  disengaged  with  difficulty.  Their  voice 
is  said  to  be  like  the  barking  of  a  dog.  Fierce  as  they  are,  they  quail 
before  their  deadly  enemy  the  pole-cat,  which,  chasing  them  into  their 
holes,  destroys  them  unrelentingly.  Notwithstanding  this  check, 
they  are  said  to  be  so  numerous  in  some  seasons  as  to  occasion  a 
dearth  of  corn. 

The  fur  of  the  animal  is  said  to  be  valuable  ;  and  the  peasant,  when 
he  'goes  a  Hamster-nesting'  in  the  winter,  not  only  possesses  himself 
of  the  skin  of  the  plunderer,  but  of  the  plunder,  which  is  said  com- 
monly to  amount  to  two  bushels  of  good  grain  in  each  magazine. 
Buffon,  quoting  Sulzer,  says  that  in  Gotha,  where  these  animals  were 
proscribed  on  account  of  their  vast  devastations  among  the  corn, 
11,56-1  of  their  skin3  were  delivered  at  the  H6tel-de-Ville  of  the 
capital  in  one  year,  54,429  in  another,  and  80,139  in  a  third. 

There  are  four  or  five  other  species  of  this  genus. 

Professor  Kaup  records  Cricetus  vulgaris  fossilis,  from  the  Epple- 
sheim  sand. 

CRICHTONITE.  [Titanium.] 

CRICKET,  FIELD.  [Gryllidje.J 

CRICKET,  HOUSE.  [Gryllims.] 

CRICO'PORA,  a  genus  of  Corals  formed  by  Blainville  out  of  a  sub- 
division of  the  MiUcporidce,  including  some  fossil  species,  which  chiefly 
occur  in  the  Oolitic  Formations.  C.  straminea  is  found  near  Scar- 
borough ;  C.  ccespitosa  near  Bath. 

CRINOIDEA.  [Encrinites.] 

CRINUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Amaryllidacew.  It  has  a  tubular  long  perianth,  with  a  spreading 
reflexed  or  equal  limb ;  6  stamens,  spreading  or  declinate,  inserted 
into  the  orifice  of  the  tube ;  the  ovules  hardly  separable  from  their 
fleshy  placentae ;  the  capsule  membranous,  bursting  irregularly  ;  the 
seeds  globose,  with  a  fleshy  testa,  giving  them  the  appearance  of 
small  tubes.  The  species  are  handsome  plants,  and  many  of  them 
form  the  greatest  ornaments  of  our  gardens. 

C.  Asiaticum,  Poison  Bulb  (Radix  toxicaria,  Rumph.),  has  a  cylin- 
drical bulb  above  ground  ;  the  leaves  lanceolate,  smooth  at  the  edge, 
longer  than  the  scape,  flowers  on  stalked  umbels,  the  segments  long, 
linear,  reflexed  ;  the  ovary  inferior ;  the  style  as  long  as  the  stamens, 
declinate  ;  the  fruit  membranaceous,  subglobose.  The  bulbs  of  this 
plant  are  powerfully  emetic,  and  are  used  in  Hindustan  for  the  purpose 
of  producing  vomiting  after  poison  has  been  taken,  especially  that  of 
the  Antiaris.    It  is  a  native  of  the  East  Indies. 

C.  amabile  has  a  very  large  bulb  with  a  long  red  neck,  the  leaves 
broad,  glaucous,  smooth  at  the  edge  ;  the  umbels  many-flowered  ; 
the  tube  shorter  than  the  limb.  This  plant  is  a  native  of  the  East 
Indies,  but  is  now  common  in  our  greenhouses.  Many  of  the  species 
have  been  lately  introduced.  They  grow  best  in  a  rich  loam  mixed 
with  a  little  rotten  dung.  They  should  be  potted  in  large  pots,  where 
they  will  flower  abundantly.  They  may  be  propagated  by  suckers 
from  the  roots,  or  they  may  be  raised  from  seed.  Should  the  plant 
show  any  indisposition  to  put  out  suckers  it  should  be  cut  down  near 
to  the  root,  when  it  will  put  out  plenty. 

(Lindley,  Flora  Medico, ;  Loudon,  Encyclopaedia  of  Plants; 
Herbert,  Amaryllidaceous  Plants.) 

CRIOCERATITES.  The  discoidally  spiral  Aramoaitidte,  whose 
whorls  do  not  touch  each  other,  receive  this  generic  title.  The  species 
occur  in  the  Oolitic  and  Lower  Cretaceous  Strata.  [Ammonites.] 

CRIOCE'RID/E  (Leach),  a  family  of  Coleopterous  Insects,  of  the 


sub-section  Eupoda  and  section  Tetramera,  distinguished  by  the  fol- 
lowing characters  : — Mandibles  truncated  at  the  apex,  or  presenting 
two  or  three  notches  ;  labium  generally  entire,  or  but  slightly  emargi- 
nated ;  antennae  of  moderate  length,  filiform,  somewhat  thickened 
towards  the  apex  ;  the  joints  mostly  of  an  obconic  form  ;  tarsi  with 
the  penultimate  joint  bilobed  ;  femora  often  thick,  especially  towards 
the  apex. 

The  principal  genera  contained  in  this  family  are — -Donacia, 
Ilcvmonia,  Ptaaristes,  Crioceris,  Zeugophora,  Auchenia,  and  Megacelis. 

The  species  of  the  genus  Crioceris  have  the  posterior  femora  of  the 
same  thickness  as  the  others  ;  the  antennas  gradually  enlarged  towards 
the  apex,  the  joints  of  which  are  scarcely  longer  than  broad  ;  the  eyes 
are  emarginated  on  the  inner  side  :  the  thorax  is  narrower  than  the 
elytra,  short,  and  usually  of  a  somewhat  cylindrical  form  :  the  elytra 
are  elongate. 

About  eight  species  of  this  genus  have  been  found  in  England,  of 
which  the  most  common  is  the  Crioceris  Asparagi,  sometimes  called 
the  Asparagus  Beetle,  which  is  nearly  a  quarter  of  an  inch  in  length, 
and  of  a  blue-black  colour  ;  the  thorax  is  red,  with  two  black  spots ; 
the  elytra  are  yellow,  with  the  suture,  two  transverse  bands,  and  a 
spot  at  the  base,  black. 

This  pretty  little  beetle  is  found  in  abundance  in  the  south  of  Eng- 
land on  asparagus  plants ;  the  larvas  are  of  a  greenish  hue,  resemble 
little  masses  of  jelly,  and  inhabit  the  same  situations  as  the  perfect 
insect.  They  subsist  upon  the  leaves  and  soft  part  of  the  stalk  of  the 
asparagus  plant. 

CRIOCERIS.  [Criocehidje.] 

CRISIA.    [CellarijEa  ;  Polyzoa.] 

CRISTATELLA.  [Polyzoa.] 

CRITHMUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbelliferce.  The  margin  of  the  calyx  is  obsolete ;  petals  roundish, 
entire,  involute,  ending  in  an  obovate  segment ;  transverse  section  of 
fruit  nearly  terete ;  mericarps  with  5  elevated  sharp  rather  winged 
ribs,  lateral  ribs  a  little  broader  than  the  rest,  and  marginating ; 
pericarp  spongy,  with  large  cells ;  seed  semi-terete,  constituting  a 
free  nucleus  which  is  covered  with  copious  vittoo  in  every  part. 
A  suffruticose  glabrous  fleshy  herb ;  petioles  sheathing  at  the  base  ; 
leaves  bipinnate;  leaflets  oblong  linear ;  umbels  compound;  involucre 
and  involucels  of  many  leaves  ;  flowers  white. 

C.  maritimum,  Samphire,  is  a  well  known  native  of  rocky  sea- 
shores and  cliffs  along  the  Black  Sea,  in  Tauria,  the  Mediterranean 
Sea ;  and  of  Europe,  along  the  shores  of  the  Western  Ocean,  from 
Spain  to  Britain,  and  of  the  Canary  Islands ;  in  Britain  on  the  rocky 
sea-shore  and  cliffs.  The  root  is  branched  and  creeping  extensively ; 
the  plant  is  greenish,  salt,  and  pungently  aromatic  in  flavour; 
the  leaves  biternate,  the  stems  ascending ;  the  flowers  are  white, 
anthers  yellow.  Samphire  is  a  favourite  ingredient  in  pickles.  It  is 
generally  gathered  in  places  where  it  is  found  wild,  and  the  allusion 
to  the  practice  by  Shakespere  in  his  description  of  the  cliffs  of 
Dover  is  well  known.  The  plant  is  also  used  medicinally.  Samphire 
is  cultivated  artificially  in  many  places  for  the  purposes  of  diet. 

CROCIDOLITE,  a  Silicate  of  Iron  of  a  lavender-blue  or  leek 
colour.    It  is  called  Blue  A.sbestus.    It  comes  from  Southern  Africa. 

CROCODILE.  [Crocodilimi.] 

CROCODI'LIDiE,  Crocodile-Tribe,  Crocodiles,  a  family  of  Saurians, 
comprising  the  largest  living  forms  of  that  order  of  Reptiles. 
Dumdril  and  others  distinguish  the  family  by  the  appellation  of 
Aspidiot  (shielded)  Saurians ;  while  many  modern  zoologists  have 
considered  them  as  forming  a  particular  order.  They  form  the  Lori- 
cata  of  Merrem  and  Fitzinger,  and  the  Emydosaurians  of  De  Blainville. 

Cuvier  in  his  '  Regne  Animal '  describes  the  peculiarities  of  the 
family.  The  tail  is  flattened  at  the  sides  ;  there  are  five  anterior  and 
four  posterior  toes,  of  which  the  three  inner  ones  only  on  each  foot 
are  armed  with  claws ;  all  the  toes  are  more  or  less  joined  by 
membranes.  There  is  a  single  row  of  pointed  teeth  in  each  jaw,  and 
the  tongue  is  fleshy,  flat,  and.  attached  very  nearly  up  to  the  edges, 
which  made  the  ancients  believe  that  the  Crocodile  wanted  that 
organ.  The  intromittent  male  organ  of  generation  is  single ;  the 
opening  of  the  vent  longitudinal.  The  back  and  tail  are  covered  by 
great  and  strong  squared  scales,  elevated  into  a  ridge  on  their  middle. 
There  is  a  deeply  dentilated  crest  on  the  tail,  at  the  base  of  which 
the  crest  becomes  double.  The  scales  of  the  belly  are  squared, 
delicate,  and  smooth.  The  nostrils  are  opened  at  -the  end  of  the 
muzzle  by  two  small  crescent-shaped  slits,  closed  by  small  valves, 
and  lead  by  a  long  and  straight  canal  pierced  in  the  palatine  and 
sphenoidal  bones  to  the  bottom  of  the  back  part  of  the  mouth.  As 
the  lower  jaw  is  prolonged  behind  the  skull,  the  upper  jaw  has  the 
appearance  of  mobility,  and  so  the  ancients  wrote  ;  but  it  only  moves 
in  concert  with  the  whole  of'  the  head.  The  external  ear  is  shut  at 
will  by  means  of  two  fleshy  lips ;  and  the  eye  has  three  lids.  Under 
the  throat  are  two  small  glandular  orifices,  whence  issues  a  musky 
secretion. 

The  vertebra  of  the  neck  bear  upon  each  other  by  means  of  small 
false  ribs,  which  render  lateral  motion  difficult.  Crocodiles  there- 
fore change  their  direction  not  without  trouble,  and  they  may  be 
easily  avoided  by  doubling,  and  escaping  while  they  are  employed  in 
the  laborious  operation  of  turning  round.  They  have  no  true 
clavicles ;  but  their  coracoid  apophyses  are  attached  to  the  sternum, 
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as  iu  all  the  other  Saurians.  Besides  the  ordinary  and  the  false  ribs, 
there  are  a  eet  which  protect  the  abdomen  without  reaching  up  to 
the  spine,  and  which  appear  to  be  produced  by  the  ossification  of  the 
tendinous  portions  of  the  recti  muscles.  Their  lungs  are  not  sunk 
in  the  abdomen  like  those  of  other  reptiles,  and  there  are  fleshy  fibres 
adhering  to  the  part  of  the  peritoneum  which  covers  the  liver,  and 
which  present  the  appearance  of  a  diaphragm,  which,  joined  to  their 
trilocular  heart,  where  the  blood  which  comes  from  the  lungs  is  not 
mingled  with  that  venous  portion  of  it  which  comes  from  the  body 
so  completely  as  it  is  in  the  other  reptiles,  slightly  approximates  the 
Crocodiles  to  the  warm-blooded  quadrupeds.  The  auditory  bone 
(caisse)  and  the  pterygoid  apophyses  are  fixed  to  the  skull  as  in  the 
tortoises. 

The  eggs  of  the  Crocodiles  are  hard,  and  as  large  as  those  of  the 
goose ;  and  these  reptiles  are  considered  to  be  animals  in  which  the 
extremes  of  size,  taking  that  of  the  newly-hatched  young  and  that  of 
the  full  grown  adult  as  the  most  remote  points,  present  the  widest 
difference.  The  females  guard  their  eggs,  and  when  they  are  hatched 
take  care  of  the  young  during  some  months.  (Cuvier.) 

The  dentition  of  the  Crocodiles  is  peculiar.  The  teeth  are 
numerous,  large,  of  unequal  length,  conical,  hollow  at  the  base, 
disposed  in  a  single  row,  and  planted  in  the  thick- 
ness of  the  edges  of  the  superior  and  inferior 
maxillary  bones,  in  separate  cavities  which  may 
be  considered  as  true  alveoli.  These  teeth  are 
hollowed  at  the  base  in  such  a  manner  as  to 
serve  for  the  case  or  sheath  of  the  germ  of  the 
tooth  destined  to  replace  it,  and  which  is  to  be 
of  greater  volume  ;  so  that,  in  Crocodiles,  the 
number  of  the  teeth  does  not  vary  with  age  as  in 
man}'  other  animals. 

Great  solidity  and  strength  are  the  results  of 
this  double  gomphosis,  and  the  alveoli  are  more- 
over directed  obliquely  from  front  to  rear.  The 
bony  edges  of  the  jaws  whence  these  insulated 
teeth  spring,  are  covered  by  a  kind  of  gum. 
Another  peculiarity  of  admirable  adaptation  to 
the  necessities  of  the  animal,  may  be  observed  in 
the  interior  of  the  mouth  of  the  Crocodiles. 
Their  palatine  vault  is  nearly  flat,  and  is  not 
pierced  by  the  extremities  of  xhe  nasal  fossas,  as 
in  the  majority  of  other  reptiles.  The  posterior 
nasal  apertures  open  in  the  pharynx  behind  the 
velum  palati,  which  is  sufficiently  long  to  over- 
spread that  portion  of  the  roof  which  is  in  front 
of  the  orifice  of  the  glottis.  They  are  probably 
the  only  reptiles  which  have  a  true  pharynx,  that  from  tlie  cjfect  0f  t], 
is  to  say,  a  vestibule  common  to  the  posterior  vising  pressure  of  the 
nostrils,  the  mouth,  the  larynx,  and  the  oesophagus,  advancing  tooth. 
This  conformation,  joined  to  the  muscular  struc- 
ture of  the  tongue,  and  a  peculiar  expansion  of  the  body  of  the  os 
hyoides,  produces  a  kind  of  cartilaginous  disc  or  valve,  which  can 
be  raised  and  applied  to  the  velum  palati  above,  so  as  to  protect 
the  glottis,  to  which  it  serves  the  office  performed  by  the  epiglottis 
in  mammifers,  while  it  confers  on  the  reptile  a  peculiar  power  of 
deglutition  and  respiration,  of  the  greatest  consequence  to  its  economy 
when  it  is  below  the  surface  of  the  water  and  has  seized  its  prey  in 
that  situation ;  or,  when  the  muzzle  alone  is  above  the  surface,  in 
carrying  on  respiration. 

The  following  is  a  summary  of  the  characters  of  the  family  Crocodi- 
lidce. — Body  depressed,  elongated,  protected  on  the  back  with  solid 
and  carinated  scutcheons  or  shields;  tail  longer  than  the  trunk, 
compressed  laterally,  annulated,  and  furnished  with  crests  above; 
feet  four,  short,  the  toes  of  the  posterior  feet  united  by  a  natatory 
membrane :  each  foot  with  three  claws  only ;  head  depressed,  elongated 
into  a  muzzle,  in  front  of  which  are  the  nostrils  approximated  upon  a 
fleshy  tubercle,  furnished  with  moveable  suckers  (soupapes) :  gape  of 
the  mouth  extending  beyond  the  skull;  tongue  fleshy,  adherent, 
entire,  not  protractile ;  teeth  conical,  simple,  hollowed  at  the  base  or 
towards  the  root,  unequal  in  length,  but  placed  in  a  single  row ;  male 
genital  organ  simple,  having  its  exit  from  the  cloaca,  which  opens 
longitudinally.    (Dumdril  and  Bibron.) 

No  living  species  of  this  family  is  found  in  Europe,  nor  has  any 
been  yet  detected  in  Australasia.  The  Alligators  are  peculiar  to 
America ;  the  species  of  Crocodilus  are  distributed  in  the  Old  and 
New  World ;  those  of  Gavialis  seem  to  be  limited  to  the  Ganges  and 
the  other  large  rivers  of  continental  India. 

Asia,  besides  the  Gavial  of  the  Ganges,  produces  at  least  three  true 
crocodiles,  viz.  Crocodilus  vulgaris,  C.galeatus  (C.  Siamensis,  Schneid.; 
C.  Siamcnsis,  Gray  ?),  and  C.  biporcalus.  Siam  seems  to  be  the  prin- 
cipal, if  not  the  only  locality,  where  the  first  of  these  has  been  found ; 
while  the  other  two  appear  to  be  natives  of  those  rivers  which  have 
their  mouths  in  the  Indian  Ocean  and  the  Ganges. 

Africa,  where  neither  Caimans  (A  lligator)  nor  Gavials  have  yet  been 
discovered,  is  the  native  country  of  the  Crocodile  a  Bouclier,  and 
Crocodilus  vulgaris  :  it  may  also  be  the  locality  of  C.  planirostris  of 
Graves  and  of  Gray  (C.  Gravesii,  Bory  de  St.  Vincent) ;  and  C. 
intermedins  of  Graves  and  of  Gray  (C.  Journei,  Bory  de  St.  Vincent), 
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though  their  geographical  position  does  not  seem  to  be  determined  : 
these  may  perhaps  come  from  the  coast  of  Guinea.  The  only  part  of 
Africa  whence  the  Crocodile  a  Bouclier  has  been  received  is  Sierra 
Leone ;  while  Crocodilus  vulgaris  seems  to  be  spread  over  the  whole 
of  Africa,  and  is  also  an  inhabitant  of  Madagascar.  Numbers  have 
been  taken  iu  the  Nile,  and  one  in  the  river  Senegal.  (Dumdril  and 
Bibron.) 

America  is  most  fruitful  in  Crocodiles,  and  possesses  more  specie3 
than  Asia  and  Africa  put  together.  True  Crocodiles  have  never  been 
detected  on  the  continent.  C.  acutus  has  been  found  at  Martinique 
and  St.  Domingo,  and  C.  rhombifer  at  Cuba.  The  northern  part  of 
America  is  inhabited  by  one  species  only,  Alligator  Lucius,  while  four 
species,  viz.  Alligator  palpebrosus,  A.  sclerops,  A.  punctulalus,  and  A. 
cynocephalus,  inhabit  the  south.    (Dumeril  and  Bibron.) 

Cuvier  says  that  the  Crocodilidat  inhabit  fresh-water,  that  they 
cannot  swallow  while  in  the  water,  but  drown  their  prey  and  place 
it  in  some  nook  under  water,  where  they  suffer  it  to  putrefy  before 
they  eat  it.  This  account  seems  to  require  some  modification.  Sir 
Charles  Lyell,  in  his  1  Principles  of  Geology,'  observes  that  the  larger 
Gangetic  species  descends  beyond  the  brackish  water  of  the  Delta  into 
the  sea :  and  other  instances  are  recorded  of  the  true  Crocodiles  (but 
not  of  the  Alligators)  frequenting  the  mouths  of  large  rivers,  and 
even  passing  between  different  islands  at  considerable  distances  from 
each  other.  [Alligator.]  This  should  be  remembered  by  geologists. 
Then,  as  to  their  inability  to  swallow  while  in  the  water,  those  authors 
who  describe  their  collective  fishing  expeditions,  entirely  contradict 
it.  True  it  is,  according  to  them,  that  the  Alligators,  after  they  have 
seized  the  fish  from  below,  rise  to  the  surface  and  toss  the  fish  into 
the  air  to  get  rid  of  the  water  which  they  have  taken  in  with  it, 
catching  it  again  in  its  descent :  but  it  is  clear  that  they  swallow  it 
without  resorting  to  the  land,  though  they  go  thither  for  the  purpose 
of  devouring  those  land  animals  which  they  have  succeeded  in 
capturing  and  drowning,  after  they  have  undergone  some  degree  of 
decomposition. 

"  The  laying  of  the  eggs,"  says  M.  Ricord,  "  takes  place  in  April 
and  May,  and  the  number  amounts  from  20  to  25,  more  or  less,  laid 
at  many  times.  The  female  deposits  them  in  the  sand  with  little 
care,  and  scarcely  covers  them.  I  have  met  with  them  in  the  lime 
which  the  masons  had  left  on  the  bank  of  the  river.  If  I  have 
reckoned  right,  the  young  come  forth  on  the  fortieth  day,  when  the 
temperature  is  not  too  cold.  At  their  birth  they  are  5  or  6  inches  in 
length.  They  are  hatched  alone,  and  as  they  can  do  without  nourish- 
ment while  coming  out  of  the  egg,  the  female  is  in  no  haste  to  bring 
it  to  them  :  she  leads  them  towards  the  water  and  into  the  mud,  and 
disgorges  for  them  half-digested  food.  The  male  takes  no  account  of 
them."  The  young  preserve  for  some  time  the  umbilical  mark  or 
cicatrice  on  the  abdomen,  whereby  the  vitellus  was  absorbed. 

The  Crocodilidos  are  generally  considered  as  forming  a  natural 
passage  from  the  Saurians  to  the  Chelonians,  the  last  genera  of  which, 
in  certain  points  of  their  conformation  and  habits,  approximate  nearly 
to  the  family  under  consideration. 

The  following  is  a  synopsis  of  the  species  from  the  '  Catalogue  of  the 
Species  in  the  British  Museum' : — 

Fam.  I.  CROCODILID2E  (Crocodiles). 

The  lower  canines  fitting  into  a  notch  in  the  edge  of  the  upper  jaw. 
The  hiud  legs  with  a  fringe  of  compressed  scales  behind. 

Synopsis  of  Genera. 

*  Teeth  all  uniform  ;  nose  of  the  male  very  large,  inflated. 

Gavialis. — JaAVs  very  long,  slender,  sub-cylindrical.  Cervical  and 
dorsal  discs  united  together. 

**  The  ninth  upper  and  eleventh  lower  teeth  longer,  like  canines. 
Nose  of  both  sexes  simple. 

Mccistops. — Jaws  oblong,  slender,  depressed.  Cervical  and  dorsal 
discs  united.    Hind  feet  webbed. 

Crocodilus. — Jaws  oblong,  depressed.  Nuchal,  cervical,  and  dorsal 
discs  separated  from  each  other  by  small  scales. 

Gavialis. — Jaws  very  long,  subcylindrical,  slender,  rather  dilated 
and  convex  at  the  end.  Teeth,  canines  two,  quite  anterior,  small ; 
lower  canines  shutting  into  a  notch  in  the  edge  of  the  upper  jaw. 
Feet  fringed  ;  toes  webbed  to  the  tip.  The  cervical  plates  united  to 
and  forming  a  disc  with  the  dorsal  ones.  Males  with  a  large  swelling 
in  front  of  the  nostrils.    Native  of  Asia. 

G.  Gangcticus,  the  Gavial,  or  Nakoo. 

Mccistops  (Gray),  Gavialis  (Mtiller). — Jaws  oblong,  slender,  depressed, 
flat,  without  ridges.  Teeth  unequal,  lower  canines  fitting  into  a  notch 
in  the  side  of  the  upper  jaw.  Feet  fringed  ;  toes  webbed  to  the  tip. 
The  cervical  plates  in  three  or  four  cross  series  united  to  the  dorsal 
shield.    Males  without  any  swelling  in  front  of  the  nostrils. 

M.  Bennettii,  Bennett's  False  Gavial. 

M.  cataphraclus  (Crocodilus  cataxihractus  of  Cuvier),  the  False? 
Gavial. 
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M.  Journei  {Crocodilus  intermedins  of  Graves),  Journey's  False 
Gavial. 

Crocodilus. — Jaws  oblong,  depressed,  tapering,  rather  dilated  at  the 
end.  Teeth  unequal,  lower  canines  fitting  into  a  notch  in  the  side  of 
the  upper  jaw.  Feet  fringed ;  toes  webbed  to  the  tip.  Nuchal  and 
cervical  plates  forming  a  disc  separated  from  the  dorsal  one  by  small 
granular  scales.  The  head  of  the  newly  hatched  specimens  is  short, 
but  it  gradually  elongates,  and  after  a  short  time  attains  the  form 
proper  to  the  species ;  and,  through  the  bones  becoming  more  solid  by 
increasing  age,  they  only  slightly  alter  the  relative  proportions  of  the 
different  parts,  so  that  the  form  of  the  head,  taken  with  the  shielding 
of  the  back,  affords  good  characters  for  the  determination  of  the 
species. 

C.  porosus,  the  Indian  Crocodile. 

C.  bombifrons,  the  Large-Headed  Indian  Crocodile. 

C.  rhombifer,  the  Aque  Palin. 

C.  Amcricanus,  the  American  Crocodile. 

C.  marginatus,  the  Margined  Crocodile. 

C.  vulgaris,  the  Egyptian  Crocodile. 

C.  palustris,  the  Muggar,  or  Goa  Crocodile. 

C.  trigonops,  the  Wide-Faced  Crocodile. 

C.  planirostris,  Graves's  Crocodile. 

C.  Siamensii,  the  Siamese  Crocodile. 

Fam.  II.  Alligatorid.e  (Alligators). 
Synopsis  of  the  Genera. 

Canine  teeth  of  the  lower  jaw  fitting  into  a  pit  in  the  edge  of 
the  upper  jaw.    It  is  a  native  of  the  New  World. 

Jacare. — Jaws  oblong,  depressed,  with  a  ridge  across  the  face 
between  the  eyes.  Hind  feet  scarcely  webbed.  Nostrils  with  a  car- 
tilaginous septum.    Eyelids  fleshy. 

Alligator. — Jaws  oblong,  depressed,  with  a  small  longitudinal  rib 
between  the  orbits.  Hind  feet  webbed.  Nostrils  separated  by  a 
bony  septum. 

Caiman. — Jaws  oblong,  depressed.  Hind  feet  scarcely  webbed. 
Nostrils  a  cartilaginous  septum.    Eyelids  with  three  bony  plates. 

Jacare. — Head  oblong,  depressed,  with  a  ridge  across  the  face  before 
the  eyes,  rounded  in  front.  Teeth  unequal,  canines  of  lower  jaw 
each  fitting  into  a  pit  in  the  upper  jaw.  Toes  scarcely  webbed. 
Nuchal  and  cervical  plates  united  into  one  group.  Eyelids  fleshy, 
only  partially  bony.    Nostrils  only  separated  by  a  cartilage. 

/.  fissipes,  the  Broad-Headed  Yacare. 

J.  sclerops,  the  Yacare. 

/.  nigra,  the  Black  Yacare. 

J.  punctulata,  the  Spotted  Yacare. 

/.  vallifrons,  Natterer's  Yacare. 

Alligator. — Jaws  oblong,  very  depressed,  broad,  nearly  parallel, 
rounded  in  front.  Forehead  with  a  small  longitudinal  ridge  between 
the  orbits.  Teeth  unequal,  the  lower  canines  received  into  a  pit  in 
the  edge  of  the  upper  jaw.  Nuchal  and  cervical  plates  separate. 
Feet  fringed  behind  ;  toes  half  webbed,  the  outer  front  toe  free. 
Nostrils  separated  by  a  bony  septum  arising  from  the  outer  edge. 
North  America.    The  muzzle  elongates  by  age. 

A.  Missisipensis  (Gray),  A.  Lucius  of  others,'the  Alligator. 

Caiman. — Jaws  oblong,  depressed,  subpyramidical,  rounded,  and 
swollen  at  the  end,  without  any  frontal  ridges  or  maxillary  pits. 
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Forehead  flat  and  smooth.    Teeth  _ ,  unequal,  lower  canine  teeth 

fitting  into  a  pit  in  the  inner  edge  of  the  upper  jaw.  Eyebrows 
defended  with  three  bony  plates.  Toes  scarcely  webbed.  Nuchal 
and  cervical  plates  united  into  one  group  (?).    Trojncal  America. 

C.  trigonatus. — The  Trigonal  Caiman. 

C.  palpebrosus. — The  Eyebrowed  Caiman. 

C.  gibbiceps. — The  Swollen-Headed  Caiman. 

With  regard  to  the  differences  between  the  above-named  genera,  Du- 
me'ril  and  Bibron  observe  that  nothing  better  distinguishes  the  Croco- 
diles from  the  Alligators  than  the  narrowness  of  the  muzzle  behind  the 
nostrils,  a  narrowness  which  is  produced  by  the  deep  notch  on  each  side 
of  the  upper  mandible  serving  for  the  passage  of  the  fourth  lower  tooth. 
The  Gavials,  it  is  true,  have  similar  notches,  which  are  destined  for 
Ihe  same  purpose ;  but  at  the  extremity  of  the  muzzle  they  have  also 
two  others  for  the  reception  of  the  front  lower  teSth ;  in  lieu  of  this 
the  front  lower  teeth  in  the  Crocodiles  pierce  the  upper  mandible 
through  and  through.  The  horizontal  contour  of  the  head  of  the 
Crocodiles  represents  in  general  the  figure  of  an  isosceles  triangle 
more  or  less  elongated,  depending  upon  the  size  of  the  jaws  ;  but  in 
no  case  is  the  muzzle  wider  than  that  of  the  Caimans,  nor  more  slender 
than  that  of  the  Gavials.  The  Crocodiles  have,  like  the  former,  their 
jaws  festooned,  as  it  were,  on  their  sides,  and  their  teeth  unequal,  but 
in  less  number,  because  they  have  never  been  observed  with  more 
than  19  on  each  side  above,  and  16  on  each  side  below.  The  cranial 
holes  are  larger  than  they  are  in  the  Caimans,  and  less  wide  than  they 
are  in  the  Gavials.  Their  diameter  is  always  found  to  be  less  than 
that  of  the  orbits.  The  nasal  aperture  is  oval  or  subcircular.  There 
is  a  very  small  bony  plate  in  the  thickness  of  the  upper  eyelid. 


The  same  remark,  as  to  the  length  of  the  head  in  proportion  to  its 
width  at  the  three  principal  epochs  of  life,  applies  to  the  Caimans  as 
well  as  to  the  Crocodiles. 

The  greater  part  of  the  Saurians  of  this  group  have  the  hind  toes, 
the  three  external  ones  at  least,  united  up  to  their  extremity  by  a  wide 
natatory  membrane.  There  are  indeed  some  nevertheless  in  which  it 
is  shorter,  and  one  species,  Crocodilus  rhombifer,  wants  the  membrane 
almost  entirely,  in  the  interval  of  the  two  inner  toes.  With  about 
two  exceptions,  all  the  Crocodiles  have  the  posterior  border  of  the 
leg  furnished  with  a  dentilated  crest"  formed  of  flattened  scales.  The 
two  species  which  are  said  not  to  present  this  character  are  Croco- 
dilus planirostris  and  C.  rhombifer. 


a,  hind  foot  of  Caiman  ;  b,  hind  foot  of  Crocodile. 


Only  one  species  among  the  Crocodiles  (Mccistops  Bcnncttii,  C.  cata- 
phractus)  has  its  cervical  scales  similar,  in  regard  to  the  extent  which 
they  occupy  on  the  neck,  to  those  of?  the  Caimans ;  that  is  to  say, 
they  form  a  long  band  commencing  behind  the  nape,  and  prolonging 
themselves  to  the  first  dorsal  plates.  In  the  others,  the  cervical 
armour  occupies  about  the  middle  of  the  neck  ;  so  that  there  remains 
before  and  behind  it  a  considerable  space  devoid  of  bony  pieces.  Tha 
scales  which  cover  the  sides  of  the  body  are  flat  in  some,  carinated  in 
others,  and  there  are  some  which  are  provided  with  both  sorts.  The 
carina?  springing  from  the  tail-plates  to  form  the  crest  which  sur- 
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Nuchal  and  cervical  plates,  &c,  of 
Crocodilus  vulgaris. 


mounts  that  part  are  in  general  lower,  of  less  consistence,  and  less  stiff' 
than  those  in  the  Caimans.  Crocodilus  rhomb  if  er  must  however  be 
excepted ;  for  the  caudal  crest  of 
that  species  is  very  low,  and,  so  to 
speak,  osseous. 

Zoologists  seem  to  be  agreed  in 
allowing  that  there  is  scarcely  any 
genus  of  Reptiles  the  species  of 
which  are  so  difficult  to  be  distin- 
guished from  each  other  as  those 
of  Crocodilus.  Crocodilus  vulgaris, 
the  Egyptian  Crocodile,  may  be 
taken  as  a  type  of  the  genus  to 
which  it  belongs  and  of  the  whole 
family.  It  has  the  following  charac- 
ters — Jaws  not  elongated  into  a 
narrow  beak.  Hind  feet  largely 
palmated,  and  with  a  festooned  crest 
along  their  posterior  border.  Six 
cervical  plates.  Dorsal  scutcheons 
or  shields  quadrangular,  and  sur- 
mounted by  six  longitudinal  rows  of 
carinse  but  little  elevated. 

It  is  the  Crocodilus  amphibius 
Niloticus,  Loch.  ;  Le  Crocodile  du 
Nil,  Daud. ;  Crocodilus  vulgaris, 
Cuv. ;  Crocodilus  vulgaris,  Tiedm.  ;  Le  Crocodile  Vulgaire,  Cuv.  ;  the 
Common  Crocodile,  Griff.,  '  Animal  Kingdom ;'  Lacevta  Crocodilus, 
Linn. ;  C.  Champscs,  Bory ;  C.  lacunosus,  Geoff. ;  C.  complanatus, 
Geoff. 

Messrs.  Durneril  and  Bibron  make  four  varieties  of  this  species.  The 
first  variety  has  the  following  characters  :— Muzzle  a  little  narrowed, 
rather  flat  than  arched  across,  with  small  hollows  and  channelings, 
which  are  now  and  then  worm-shaped,  on  its  surface.  Table  of  the 
skull  entirely  flat.  Back  green,  speckled  with  black ;  two  or  three 
oblique  bands  of  the  last-mentioned  colour  on  each  flank.  The  authors 
give  the  following  synomyms  : — 

Crocodilus  vulgaris,  Geoff'.,  '  Ann.  Mus.'  torn.  x.  p.  67 ;  '  Descript. 
Egyp.'  ('Hist.  Nat.')  torn.  i.  p.  8 ;  Atlas,  pi.  2,  fig.  1,  2  :  0.  vulgaris, 
'Merr.  Amph.'  p.  37,  spec.  9;  C.  Champses,  Bory  de  St.  Vincent, 
'Diet.  Gas.'  torn.  v.  p.  105;  C.  vulgaris,  Geoff.,  'Crocod.  d'Egypte,' 
p.  159;  C.  lacunosus,  Geoff.,  'Croc.  d'Egypte,'  p.  167;  C.  vulgaris, 
Gray,  '  Synops.  Rept.'  part  i.  p.  57,  spec.  1. 

This,  as  well  as  the  following  variety,  is  that  to  which  those  indivi- 
duals whose  jaws  are  the  least  narrowed  belong.  The  jaws  have  not 
indeed  the  same  width  in  all,  but  it  may  be  said  generally  that  their 
width,  when  measured  at  the  ninth  upper  tooth,  is  only  one-seventh 
of  the  length  of  the  head  measured  from  the  end  of  the  nose  to  the 
occiput.  There  are  some  individuals  of  this  variety  whose  upper 
mandible  presents  a  nearly  flat  surface  ;  that  is  to  say,  the  extreme 
edge  of  its  contour  is  the  only  part  which  declines  towards  the  lower 
jaw.  As  an  example  of  this  group  Messrs.  Durneril  and  Bibron  refer 
to  the  individual  brought  from  Egypt  by  M.  Geoffroy,  and  which 
both  Cuvier  and  himself  have  taken  as  the  type  of  Crocodilus 
vulgaris. 


that  historian  to  the  locality  of  Elephantine  alone,  nor  to  any  parti- 
cular species.  Geoffroy  observes  that  the  Crocodile  still  bears  in 
Egypt  the  name  of  Temsa,  which  M.  Champollion  thought  he  recog- 
nised upon  many  papyri,  as  mshah,  a  word  which  he  regarded  as 
formed  of  the  preposition  '  in,'  'in,'  and  the  substantive  'sab,'  'egg.' 
With  regard  to  the  Suchus,  M.  Champollion,  the  younger,  states  that 
the  Egyptians  gave  the  name  of  Souk  to  a  deity  which  they  repre- 
sented as  a  man  with  a  Crocodile's  head.  We  refer  those  who  wish 
to  follow  out  this  part  of  the  subject  more  especially  to  the  ancient 
authors  above  mentioned,  to  M.  Geoffroy  St.  Hilaire,  to  Cuvier,  and  to 
the  volume  on  Egyptian  Antiquities  in  the  '  Library  of  Entertaining 
Knowledge ;'  observing  only  that  the  Egyptians  ornamented  their 
tame  Crocodiles  by  hanging  rings  of  gold  and  precious  stones  in  the 
opercula  of  their  ears,  which  they  pierced  for  the  purpose,  adorned 
their  fore  feet  with  bracelets,  and  presented  them  in  this  finery  to  the 
veneration  of  the  people.  They  also  fed  them  well.  Cake,  roast  meat, 
and  mulled  wine  were  occasionally  crammed  and  poured  down  their 
throats.  Pliny,  yElian,  and  others,  did  little  but  copy  what  preceding 
writers  had  written  upon  this  subject ;  but  we  learn  from  the  former 
that  the  Romans  first  saw  them  in  the  aKlileship  of  Scaurus,  who 
showed  five.  Augustus  introduced  thirty-six  of  them  into  an  amphi- 
theatre at  one  time,  where  they  were  all  killed  by  gladiators. 

It  is  said  that  Crocodilus  vulgaris  is  no  longer  seen  in  the  Delta,  but 
that  it  is  found,  sometimes  in  great  numbers,  in  the  Thebaid  and  the 
Upper  Nile. 

The  characters  of  the  genus  Gavialis  are  given  above. 

The  upper  mandible  of  the  Gavials  is  never  pierced  for  the  intro- 
mission of  the  teeth  of  the  lower  jaw,  as  it  is  in  Crocodilus  ;  but  there 
are  four  large  notches  which  serve  as  lodgments  for  the  first  and  fourth 
pair  of  lower  teeth.  The  Gavials  are  besides  distinguished  by  the 
narrowness  and  length  presented  by  the  anterior  part  of  their  head 
and  jaws,  which  resemble  a  sort  of  straight  beak  spread  out  at  its 
origin,  subcylindrical  for  the  greatest  part  of  its  length,  and  termi- 
nating in  a  slight  circular  enlargement  at  its  extremity.  These  jaws 
are  rectilinear,  and  not  undulated  as  in  Alligator  and  Crocodilus.  The 
number  of  teeth  with  which  these  narrow  mandibles  are  armed  is  also 
greater  than  in  either  of  the  last-mentioned  genera,  amounting  ordi- 
narily in  Gavialis  to  118  or  120,  all  of  which  are  equal,  with  the 
exception  of  those  which  compose  the  five  or  six  first  pairs  above  as 
well  as  below.  The  post-orbito-cranial  holes  are  oval,  and  larger  than 
they  are  in  Crocodilus,  for  their  diameter  approaches  that  of  the 
orbits  themselves.  The  external  orifice  of  the  nasal' fossa?,  or  rather 
of  the  long  canal,  which  M.  Geoffroy  St.  Hilaire  has  termed  crauio- 
respiratory,  is  triangular.  The  membrane  which  closes  this  orifice  has 
a  considerable  development  in  the  males,  and  forms  a  large  oval  car- 
tilaginous mass.  This  prominence  is  a  kind  of  sac  divided  into  two 
portions  internally,  the  aperture  of  which  is  backwards  and  a  little 
below.  As  in  the  Crocodiles,  the  eyelid  contains  in  its  substance  a 
rudiment  of  a  bony  plate. 

The  hind  feet  of  the  Gavials  are  formed  for  the  most  part  in  the 
same  manner  as  those  of  the  majority  of  species  of  Crocodilus  ;  that  is 
to  say,  there  are  long  and  wide  webs  between  the  toes,  and  the  poste- 
rior part  of  the  leg  is  furnished  with  a  dentilated  crest.  The  cervical 
plates  of  the  Gavials  form  a  long  band  on  the  neck,  as  in  the  Caimans, 
and  in  one  species  only  of  Crocodile.  The  scales  of  the  flanks  are  flat  and 


Egyptian  Crocodile 

The  second  variety  is  the  C.  palustris,  Less.,  1  Voy.  Ind.  Orient.' ; 
Bell,  '  Zool.  Rept.'  p.  305  :  C.  vulgaris,  var.,  E.,  Gray,  '  Synops.  Rept.' 
p.  58. 

The  third  variety  is  C.  marginatus,  Geoff.,  '  Crocod.  d'Egypte,'  p. 
165 ;  C.  vulgaris,  var.,  B.,  Gray,  '  Synops.  Rept.'  part.  i.  p.  58. 

The  fourth  variety  is  the  C.  complanatus,  C.  Suchus,  Geoff. 

It  may  be  expected  that  we  should  notice  the  ancient  history  of 
an  animal  held  sacred  by  the  Egyptians,  and  even  elevated  by  them 
to  the  rank  of  a  deity,  for  it  was  certainly  one  of  the  symbols  of 
Typhon.  Herodotus,  Aristotle,  Diodorus,  Strabo,  and  Plutarch,  will 
be  read  with  interest  on  this  subject.  While  it  was  worshipped  in  one 
part  of  Egypt  under  the  name  of  Suchus  or  Souchis,  it  was  eaten  at 
Elephantine.  Cuvier  observes  that  the  term  SoCxos,  or  SoCxu,  was 
only  applied  to  the  sacred  individual,  as  Apis,  Mnevis,  and  Pacis  were 
appellations  of  the  deified  bulls  of  Memphis,  Heliopolis,  and  Hermon- 
this  respectively,  and  not  intended  to  designate  particular  races  of 
oxen.  Geoffroy  St.  Hilaire  is  of  a  different  opinion  from  Cuvier,  who 
considered  that  Champsa,*  as  used  by  Herodotus,  was  not  applied  by 

*  Kccki'iVTcci  hi  oil  x^oxohuKot,  aMa  ^cc^^a* — But  they  are  not  called  Crocodiles, 
but  ChainDsre. 


(Crocodilus  vulgaris). 
oval.    The  carinte  which  surmount  the  bony  pieces  forming  the  dorsal 
cuirass  are  low,  but  the  crest  of  the  tail  is  very  much  elevated 
throughout  the  whole'of  its  length. 

The  Caimans  and  Crocodiles,  in  their  youth,  have  the  head  short  in 
proportion  to  the  size  which  it  exhibits  at  their  full  growth.  The 
contrary  obtains  among  the  Gavials,  for  in  them  the  head  is  propor- 
tionally longer  in  youth  than  it  is  in  age,  so  that  it  has  the  appearance 
of  becoming  shorter  as  the  animal  increases  in  size.  (Dumdril  and 
Bibron.) 

G.  Gangeticus,  the  Narrow-Beaked  Crocodile  of  the  Gauges,  Edw., 
'  Phil.  Trans.'  It  is  the  Crocodilus  maxillis  teretibus  subcylindraceis, 
'  Gronov.  Zooph.  ;'  Crocodilus,  Merck,  '  Hess.  Beytr.' ;  Lacerta  Gangc- 
tica,  Gmel. ;  Le  Gavial,  Lacep.,  '  Hi3t.  Quad.  Ovip. ;'  Le  Gavial,  Bonn., 
'  Encyc.  Me"th.  ;'  Crocodile  du  Gauge  ou  Gavial,  Fauj.  Saint  Fond, 
'  Hist.  Mont.  Saint-Pierre  ;'  Crocodilus  longirostris,  Schneid.,  '  Hist. 
Amph. ;'  Le  Gavial,  Latr.,  '  Hist.  Rept. ;'  Gangetic  Crocodile,  Shaw, 
Gener.  Zool.  ;'  Crocodilus  arctirostris,  C.  longirostris,  Daud.,  '  Hist. 
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longirostris,  C.  tenuirostris,  Cuv.,  '  Oss.  Foss, ;'  Le  Grand  Gavial,  Le 
Petit  Gavial,  Bory  de  St.  Vincent,  'Diet.  Class.  d'Hist.  Nat.;' 
Crocodiliis  Gangcticus,  C.  tenuirostris,  Geoff.,  '  M<5m.  Mas.  d'Hist.  Nat. ;' 
Le  Gavial  du  Gauge,  Cuv.,  '  lleg.  Aniiu.  ;'  Gavialis  tenuirostris,  Guer., 
'  Icon.  Keg.  Anim. ; '  Rhamphostoma  tenuwostre,  Wagl.,  '  Naturl.  Syst. 
Amph. ;'  Gavialis  Gangcticus,  Gray,  '  Syuops.  Rept. ; '  the  Gavial  of 
the  Ganges,  Griff.,  'Anim.  Kingd.' 

The  head  of  the  Gavial  may  be  considered  as  framed  of  two  parts ; 
one  anterior  and  long,  almost  cylindrical  in  form,  more  or  less  flat- 
tened ;  the  other  posterior  and  short,  presenting  the  figure  of  a 
depressed  hexahedron,  wider  behind  than  before.  The  jaws  constitute 
the  anterior  part  or  beak,  which  is  long,  straight,  and  of  extreme 
narrowness,  but  not,  properly  speaking,  cylindrical.  It  is  4-sided, 
but  the  angles  are  rounded.  It  spreads  out  at  its  base  and  terminates 
in  front,  so  as  to  recal  to  the  observer  the  beak  of  the  Spoonbill.  Its 
vertical  diameter  is  throughout  less  than  its  transversal  diameter. 


o,  Skull  of  the  Great  Gavial  {Gavialis  Gangeticus),  seen  from  above  ;  b,  lower 
jaw  of  Gavial,  another  individual ;  c,  profile  of  the  skull  of  Gavial ;  d,  outline 
of  the  head  covered  with  the  integuments. 

The  head,  properly  so  called,  that  is,  the  part  situated  behind  the 
beak,  has  its  sides  straight  and  perpendicular.  The  upper  surface  is 
quadrilateral.  The  post-orbital  portion  is  flat  and  smooth,  except 
that  one  can  perceive  through  the  skin  the  subtriangular  or  ovoid 
holes  with  which  the  skull  is  dotted.  The  other  portion  is  consider- 
ably inclined  forwards,  and  mostly  occupied  by  the  eyes,  the  interval 
between  which  forms  a  slight  gutter-like  depression.  The  mandible 
is  not  continued  from  the  forehead  by  a  gradual  slope  as  it  is  in  the 
Crocodiles,  but  sinks  suddenly  to  follow  a  straight  and  nearly  hori- 
zontal direction,  on  a  line  with  the  inferior  edge  of  the  orbit.  At  the 
extremity  of  this  upper  mandible  are  the  four  notches  for  the  passage 
of  the  first  and  fourth  lower  teeth  when  the  mouth  is  shut.  Two  of 
these  notches  are  very  deep,  and  situated  quite  in  front :  the  other 
two  are  moderate,  and  placed  one  on  the  right,  the  other  on  the  left, 
behind  the  spatuliform  termination  of  the  beak,  where  it  is  slightly 
constricted. 

The  division  of  the  lower  jaw  into  two  branches  does  not  com- 
mence till  towards  the  twenty-second  or  twenty-third  tooth.  The 
first  ten  upper  teeth,  among  which  the  two  anterior  teeth  are  the 
least  separated,  are  implanted  in  the  intermaxillary  bone,  and  the 
greater  portion  of  the  teeth  of  the  upper  mandible  are  longer  than 
the  corresponding  teeth  of  the  lower  jaw.  Up  to  the  nineteenth  or 
■twentieth  pair  they  are  turned  a  little  outwards,  so  that  when  the 
mouth  is  shut  the  upper  teeth  pas3  over  the  sides  of  the  lower  jaw, 
and  the  lower  teeth  over  the  sides  of  the  upper.  The  last  six  pairs 
are  straight  or  nearly  so,  so  that  the  points  of  the  one  set  correspond 
exactly  with  the  intervals  of  the  other.  The  first,  the  third,  and  the 
fourth  above,  and  the  first,  second,  and  fourth  below,  are  the  longest. 
They  are  in  general  a  little  curved  and  slightly  compressed  from 
before  backwards,  and  are  very  slightly  trenchant  right  and  left. 
Hardly  more  than  the  last  eight  or  nine  on  each  side  are  nearly 
conical.  Slight  vertical  ridges  show  themselves  on  the  surface  of  the 
teeth  of  old  individuals. 

Under  the  throat,  about  the  middle  of  the  branches  of  the  maxillary 
bone,  are  situated,  one  on  the  right  and  the  other  on  the  left  side,  the 
musky  glands. 

The  external  orifice  of  the  nostrils  opens  on  the  upper  side  of  the 


beak,  at  a  small  distance  from  its  terminal  border.  The  aperture  is 
semilunar,  at  the  bottom  of  which  may  be  perceived  a  cartilaginous 
plate,  which  divides  it  longitudinally  in  two.  The  edges  of  this 
opening  form  two  lips,  which  appear  to  have  the  power  of  approaching 
each  other,  so  as  to  close  the  aperture  hermetically.  The  anterior  of 
these  is  curvilinear,  and  the  posterior  rectilinear  ;  in  the  females  and 
in  young  subjects  they  are  very  delicate  and  quite  soft;  but  in  the 
old  males  the  anterior  lip  not  only  arrives  at  a  cartilaginous  con- 
sistence, but  a  development  that  carries  it  backwards  as  far  as  the 
seventh  pair  of  teeth,  and  triples  the  thickness  of  the  muzzle.  This 
pouch,  or  cartilaginous  sac,  with  two  compartments,  is  of  a  sub-oval 
form,  and  is  notched  behind  so  as  to  form  two  very  thick  rounded 
lobes.  Above  these  is,  on  the  mesial  line  and  in  front,  a  cordiform 
prominence,  on  each  side  of  which  is  a  deep  fold  in  the  form  of  the 
letter  S.  This  sac  has  its  opening,  which  is  common  to  it  and  the 
nostrils,  below.  This  apparatus  is  the  nasal  purse  or  pouch  (bourse 
nasale)  of  M.  Geoffroy,  and  in  his  opinion  performs  the  office  of  a 
reservoir  of  air  for  the  animal  when  plunged  beneath  the  surface  of 
the  water. 

The  anterior  limb  is  nearly  one-half  longer  than  that  part  of  the 
body  which  lies  between  the  anterior  and  posterior  limbs  of  the  samo 
side.  The  hinder  limb  is  about  two-thirds  of  the  same  interval.  The 
third  toe  is  longest  in  all  the  feet.  The  three  middle  toes  of  the  fore 
foot  are  united  at  their  base  by  a  very  short  membrane  :  the  other 
two  toes  are  free,  as  well  as  the  first  toe  of  the  posterior  feet ;  but 
the  second,  third,  and  fourth  of  these  last  are  united  by  a  thick 
membrane  with  a  free  border,  which  is  notched  as  it  were  semi- 
circularly  between  the  toes.    The  nails  are  slightly  arched. 

The  nape  supports  two  strong  scutcheons,'  surmounted  by  a  carina, 
more  compressed  behind  than  it  is  before.  Their  form  is  oval,  and 
their  height  nearly  equal  to  their  width.  There  is  sometimes  a 
small  scutcheon  on  each  side  of  these.  This  is  the  case  in  one  of  the 
largest  individuals  ;  namely,  that  described  by  Laccpede,  and  figured 
by  Faujas  de  Saint-Fond  in  his  '  History  of  St.  Peter's  Mountain,'  at 
Maestricht.  The  cervical  scutcheons,  to  the  number  of  four  pairs, 
form  a  longitudinal  band,  which  extends  from  two-thirds  of  the  length 
of  the  neck  to  the  dorsal  shield.  The  first  two  are  triangular,  the 
six  others  quadrilateral.  Each  of  them  has  a  longitudinal  carina  on 
their  mesial  line,  and  there  is  a  large  scale  on  the  left  and  on  the 
right  of  the  last  pair. 


Nuchal  and  cervical  plates,  See,,  of  two  individuals  of  Gavialis  Gangcticus, 
from  Cuvicr. 

The  upper  part  of  the  body  is  transversely  cut  by  eighteen  bands 
of  osseous  plates,  with  equal  carina;,  which  consequently  form  four 
longitudinal  rows  all  down  the  back.  The  plates  of  the  two  lateral 
rows  are  squared,  and  rather  smaller  than  those  of  the  mesial  rows, 
which  are  also  four-sided  ;  but  their  longitudinal  diameter  is  less  than 
their  transversal.  A  longitudinal  row  of  other  carinated  scutcheons 
borders  this  dorsal  cuirass  on  the  right  and  on  the  left  for  a  part  of 
its  length.  The  flanks,  the  sides  of  the  neck,  and  a  portion  of  its 
upper  part  are  covered  with  oval  flat  scales  of  moderate  size.  The 
tail  is  surrounded  by  from  thirty-four  to  forty  scaly  circles,  the  num- 
ber varying  in  different  individuals.  The  dentilated  crest  does  not 
become  very  perceptible  till  towards  the  sixth  or  seventh  circle  :  its 
double  portion  terminates  at  the  eighteenth  or  nineteenth.  This  cre3t 
is  highest  towards  the  middle  of  the  tail,  elsewhere  it  is  delicate  and 
flexible.  The  scales  which  clothe  the  lower  parts  of  the  body  are  quadri- 
lateral, oblong,  and  perfectly  smooth :  there  are  nearly  sixty  transverse 
rows  from  the  chin  to  the  vent,  and,  like  those  of  the  flanks,  they  are 
all  pierced  with  a  small  pore  on  the  middle  of  their  posterior  border. 

The  limbs  are  protected  above  with  rhomboidal  scales :  th« 
anterior  limbs  on  their  external  edge ;  the  posterior  limbs  from  the 
hock  (jarret)  to  the  little  toe  have  a  row  forming  a  serrated  edge. 
The  surface  of  the  natatory  membranes  is  covered  with  granulous 
scales. 

The  ground-colour  of  the  upper  parts  is  a  deep  water-green,  on 
which  are  often  scattered  numerous  obkug  irregular  brown  spots, 
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In  young  subjects  the  back  and  limbs  are  transversely  banded  with 
black.  The  lower  region  of  the  body  is  very  pale  yellow  or  whitish. 
The  jaws  are  sprinkled  with  brown.  The  nails  are  of  a  clear  hom 
colour.    (Dumeril  and  Bibron.) 

The  Gavial  of  the  Ganges  is  supposed  to  be  the  largest  of  the  living 
Saurians.  The  measurement  of  the  largest  mentioned  by  Messrs.  Du- 
meril  and  Bibron  is  given  at  5  metres,  40  centimetres  (17  feet  8  inches). 

Cuvier  was  led  to  think,  principally  from  the  figures  published  by 
Faujas  de  Saint-Fond,  that  there  was  more  than  one  species  of 
Gavial,  and  on  subsequent  inquiry  distinguished  two,  the  Great 
Gavial  and  the  Little  Gavial ;  but  he  was  afterwards  satisfied,  from 
the  examination  of  numerous  specimens,  that  age  alone  made  the 
difference  between  them. 

Fossil  Crocodilidte. 

"In  the  living  sub-genera  of  the  Crocodilean  family,"  observes 
Dr.  Buckland  ('  Bridgewater  Treatise,'  p.  250),  "  we  see  the  elongated 
and  slender  beak  of  the  Gavial  of  the  Ganges  constructed  to  feed  on 
fishes;  whilst  the  shorter  and  stronger  snout  of  the  broad-nosed 
crocodiles  and  alligators  gives  them  the  power  of  seizing  and 
devouring  quadrupeds  that  come  to  the  banks  of  rivers  in  hot  coun- 
tries to  drink.  As  there  were  scarcely  any  Mammalia  during  the 
secondary  periods,  whilst  the  waters  were  abundantly  stored  with 
fishes,  we  might,  a  priori,  expect  that  if  any  crocodilean  forms  had 
then  existed,  they  would  most  nearly  have  resembled  the  modern 
Gavial  :  and  we  have  hitherto  found  only  those  genera  which  have 
elongated  beaks  in  formations  anterior  to  and  including  the  chalk ; 
whilst  true  crocodiles  with  a  short  and  broad  snout  like  that  of  the 
caiman  and  the  alligator  appear  for  the  first  time  in  strata  of  the 
tertiary  periods,  in  which  the  remains  of  Mammalia  abound." 

The  genus  Steneosaitrus  of  Geoffroy  St.  Hilaire  appears  to  come  the 
nearest  in  its  conformation  to  the  living  Gavial,  and  a  general  idea  of 
the  structure  of  the  muzzle  and  anterior  nasal  aperture  will  be 
derived  from  the  following  cut  of  a  specimen  from  Havre  ;  whilst 


Muzzle  of  Steneosaitrus,  from  Dr.  Buckland,  who  quotes  De  la  Eeche. 

in  Teleosaurus  (Geoff.),  though  there  is  considerable  similarity  in  the 
general  contour  of  the  head  and  jaws,  the  conformation  of  the  muzzle 
and  nasal  aperture  is  very  different  from  that  of  the  living  Saurian, 
the  anterior  termination  of  that  aperture  forming  almost  a  vertical 
section  of  the  extremity  of  the  upper  mandible. 


a  head  of  Teleosaurus  Cliapmanni,  seen  from  above;  b,  head  of  another 
individual  of  the  same  species  seen  from  below,  showing  the  lower  jaw  : 
locality  of  both,  Lias  in  the  neighbourhood  of  Whitby  ;  c,  inside  view  of 
anterior  extremity  of  lower  jaw :  locality,  Great  Oolite  at  Enslow  near  Wood- 
stock, Oxon.    From  Dr.  Buckland. 


Anterior  extremities  of  the  beak  or  jaws  of  Teleosaurus.  Locality,  Great 
Oolite,  Stonesfield,  Oxon.    From  Dr.  Buckland. 

In  his  monograph  on  the  '  Fossil  Reptilia '  of  the  London  Clay, 
published  by  the  Palasontographical  Society,  Professor  Owen  describes 
the  following  species  of  extinct  Ernydosaurians. 

Crocodilus  Toliapicus.  It  is  the  Crocodile  de  Sheppey  of  Cuvier ; 
C.  Spenceri  of  Buckland,  in  his  '  Bridgewater  Treatise,'  and  of  Rose  in 
the  '  Reports  of  the  British  Association,'  1841. 

It  was  found  originally  in  the  Eocene  beds  of  Sheppey,  and  was  first 
described  by  Baron  Cuvier  from  a  specimen  in  the  collection  of  M. 
Deluc  of  Geneva.    Professor  Owen  doubts  if  the  skull  figured  by  Dr. 


Buckland  (and  given  below)  as  0.  Spenceri  is  identical  with  a  more 
perfect  specimen  of  this  species  now  in  the  British  Museum,  from 
which  he  has  given  his  own  description. 


Skull  of  Crocodilus  Spenceri.  Buckland. 

C.  Champsoidcs  (Owen).  This  species  seems  also  to  have  been 
included  in  Buckland's  0.  Spenceri,  and  Cuvier's  Crocodile  de  Sheppey. 
This  species  has  been  established  from  a  skull  in  the  possession  of 
Mr.  Bowerbank,  and  although  not  to  be  clearly  identified  with  Buck- 
land's  G.  Spenceri  more  nearly  resembles  it  than  C.  Toliapicus. 

"The  evidences,"  says  Professor  Owen,  "of  Crocodilean  Reptiles 
from  the  deposits  at  Sheppey,  less  characteristic  than  those  above 
described,  are  abundant.  Mr.  Bowerbank  possesses  numerous  rolled 
and  fractured  vertebrae,  condyloid  extremities,  and  other  portions  of 
long  bones,  with  fragments  of  jaws  and  teeth."  In  relation  to  the 
two  Sheppey  species  he  says,  "  Amongst  the  existing  species  of  Croco- 
dile, the  C.  acutus  of  the  West  Indies  offers  the  nearest  approach  to 
the  C.  Toliapicus  ;  and  the  C.  Schlegelii  of  Borneo  most  resembles  the 
C.  Ckampsoides." 

C.  Hastingsiie  (Owen).  The  specimen  upon  which  this  species  is 
established  was  discovered  by  the  Marchioness  of  Hastings  in  the 
Eocene  Fresh-Waterdepositsof  the  Hordwell  Cliff's  in  Hampshire,  which 
her  ladyship  has  described  in  the  volume  of  '  Reports  of  the  British 
Association '  for  1847. 

Alligator  Ilantoniensis  (Searles  Wood).  The  specimens  of  this 
fossil  differ  from  the  last  in  the  exposed  condition  of  the  inferior 
canines  when  the  mouth  is  shut.  Although  this  distinction  is  suffi- 
cient to  separate  the  existing  species  of  Crocodiles  and  Alligators, 
Professor  Owen  is  inclined  to  doubt  whether  it  may  not  be  in  this 
case  a  mere  accidental  variety. 

Oavialis  Dixoni  (Owen).  The  remains  on  which  this  species  is 
established  were  discovered  by  the  late  Mr.  Frederick  Dixon  in  the 
Eocene  deposits  of  Bracklesham. 

In  concluding  the  monograph  in  which  these  Fossil  Crocodiles  are 
minutely  described  and  figured,  and  the  skeletal  anatomy  of  the 
family  treated  at  large,  Professor  Owen  says,  "  On  reviewing  the 
information  which  we  have  derived  from  the  study  of  the  fossil 
remains  of  the  Procoslian  Crocodilia  that  have  been  discovered  in  the 
Eocene  deposits  of  England,  the  great  degree  of  climatal  and  geogra- 
phical change,  which  this  part  of  Europe  must  have  undergone  since 
the  period  when  every  known  generic  form  of  that  group  of  reptiles 
flourished  here,  must  be  forcibly  impressed  upon  the  mind. 

"At  the  present  day  the  conditions  of  earth,  air,  water,  and  warmth, 
which  are  indispensable  to  the  existence  and  propagation  of  these 
most  gigantic  of  living  Saurians,  concur  only  in  the  tropical  or  warmer 
temperate  latitudes  of  the  globe.  Crocodiles,  Gavials,  and  Alligators 
now  require,  in  order  to  put  forth  in  full  vigour  the  powers  of  their 
cold-blooded  constitution,  the  stimulus  of  a  large  amount  of  solar 
heat,  with  ample  verge  of  watery  space  for  the  evolutions  which  they 
practise  in  the  capture  and  disposal  of  their  prey.  Marshes  with 
lakes,  extensive  estuaries,  large  rivers,  such  as  the  Gambia  and  Niger 
that  traverse  the  pestilential  tracts  of  Africa,  or  those  that  inundate 
the  country  through  which  they  run,  either  periodically,  as  the  Nile 
for  example,  or  with  boundless  forest  and  savannahs,  like  those 
ploughed  in  ever  varying  channels  by  the  force  of  the  mighty  Amazon 
or  Orinoco, — such  form  the  theatres  of  the  destructive  existence  of  the 
carnivorous  and  predacious  Crocodilean  Reptiles.  And  what  then 
must  have  been  the  extent  and  configuration  of  the  Eocene  continent 
which  was  drained  by  the  rivers  that  deposited  the  masses  of  clay 
and  sand  accumulated  in  some  parts  of  the  London  and  Hampshire 
basins  to  the  height  of  1000  feet,  and  forming  the  graveyard  of  count- 
less Crocodiles  and  Gavials.  Whither  tended  that  great  stream  once 
the  haunt  of  alligators  and  the  resort  of  taper-like  quadrupeds,  the 
sandy  bed  of  which  is  now  exposed  on  the  upheaved  face  of  Hord- 
well Cliff?  Had  any  of  the  human  kind  existed  and  traversed  the 
land  where  now  the  base  of  Britain  rises  from  the  ocean,  he  might 
have  witnessed  the  Gavial  cleaving  the  waters  of  its  native  river  with 
the  velocity  of  an  arrow,  and  ever  and  anon  rearing  its  long  and 
slender  snout  above  the  waves,  and  making  the  banks  re-echo  with 
the  loud  and  sharp  snapping  of  its  formidably  armed  jaws.  He  might 
have  watched  the  deadly  struggle  between  the  Crocodile  and  Pala;o- 
there,  and  have  been  himself  warned  by  the  hoarse  and  deep  bellow- 
ings  of  the  Alligator  from  the  dangerous  vicinity  of  its  retreat.  Our 
fossil  evidences  supply  us  with  ample  materials  for  this  most  strange 
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picture  of  the  animal  life  of  ancient  Britain  ;  and  what  adds  to  the 
singularity  and  interest  of  the  restored  '  tableau  vivant 1  is  the  fact, 
that  it  could  not  now  be  presented  in  any  part  of  the  world.  The  same 
forms  of  Crocodilean  Reptile  it  is  true  still  exist,  but  the  habitats  of 
the  Gavial  and  the  Alligator  are  wide  asunder,  thousands  of  miles  of 
land  and  ocean  intervening  :  one  is  peculiar  to  the  tropical  rivers  of 
continental  Asia,  the  other  is  restricted  to  the  warmer  latitudes  of 
North  and  South  America ;  both  forms  are  excluded  from  Africa,  in 
the  rivers  of  which  continents  true  Crocodiles  alone  are  found.  Not 
one  representative  of  the  Crocodilean  order  naturally  exists  in  any 
part  of  Europe  :  yet  every  form  of  the  order  once  flourished  in 
close  proximity  to  each  other  iu  a  territory  which  now  forms  part  of 
England."    [See  Supplement.] 

CROCOISITE,  a  native  Chromate  of  Lead.  [Lead.] 
CROCUS,  a  beautiful  genus  of  Iridaceous  Plants,  consisting  of 
many  hardy  species,  some  of  which  are  among  the  commonest  orna- 
ments of  gardens.  Crocuses  are  chiefly  found  in  the  middle  and 
southern  parts  of  Europe  and  the  Levant,  three  only  being  wild  with 
us,  namely  Crocus  nudiflorus,  which  is  abundant  iu  the  meadows  near 
Nottingham,  C.  vernus  and  C.  salivus.  Botanists  have  found  it  ex- 
tremely difficult  to  ascertain  by  what  precise  technical  marks  the 
species  are  to  be  distinguished.  We  do  not  propose  to  occupy  our- 
selves with  that  subject,  but  shall  rather  enumerate  briefly  the  names 
and  localities  of  such  as  are  apparently  distinct ;  so  that  those  who 
wish  to  form  a  complete  collection  of  these  pretty  flowers  may  know 
where  to  look  for  them,  and  when  their  task  is  accomplished. 

*  Vernal  Species. 

C.  vermis.  This  is  the  common  Purple  or  White  Crocus  of  our 
gardens  in  the  spring.  It  has  produced  a  multitude  of  florists'  varie- 
ties, some  of  which  are  extremely  beautiful  and  well  marked.  It3 
root-coats  are  finely  netted,  its  flowers  scentless,  and  the  throat  of 
the  tube  of  the  flower  covered  with  hairs.  C.  albiflorus  and  C.  obovatus 
nre  varieties  of  it.  It  is  said  to  be  wild  in  some  parts  of  England, 
but  it  may  have  been  introduced.  It  is  certainly  wild  on  the  Alps, 
particularly  of  the  Tyrol,  Piedmont,  Switzerland,  Salzburg,  and 
Carinthia,  descending  to  the  sea-coast  at  Friuli.  It  is  also  found  on 
the  mountains  of  the  Abruzzi  and  elsewhere,  in  similar  situations  in 
the  kingdom  of  Naples,  associating  itself  with  oaks,  chestnuts,  and 
similar  trees,  and  not  existing  at  elevations  exceeding  6000  feet. 

C.  versicolor,  the  common  Sweet-Scented  Variegated  Spring  Crocus. 
There  are  not  many  varieties  of  it,  all  of  which  are  recognised  by  the 
root-coats  not  being  cut  circularly,  the  yellow  tube  of  the  flower 
hairless,  and  the  sweet  scent.  It  grows  wild  about  Nizza  (Nice),  and 
in  all  the  eastern  parts  of  Provence. 

C.  bifiorus,  the  Scotch  Crocus.  The  beautiful  pencilled  sepals 
and  clear  or  bluish-white  petals  of  this  species  distinguish  it  at  once ; 
added  to  which  the  root-coats  are  cut  round  into  circular  segments, 
a  circumstance  that  occurs  iu  no  other  species.  It  is  a  native  of  the 
most  southern  parts  of  Italy ;  growing  wild  in  sterile  subalpiue 
pastures  in  the  kingdom  of  Naples,  and  iu  similar  situations  in  Sicily. 
Our  garden  plants  are  merely  a  cultivated  state  of  the  C.  pusillus  of 
the  Italians. 

O.  Imperati.  This  is  little  known  in  England.  Its  leaves 
appear  long  before  the  flowers,  and  are  glaucous  and  spreading.  The 
petals  and  sepals  are  a  delicate  violet  inside,  but  externally  white ; 
the  petals  are  almost  whole-coloured  and  pale  purple,  except  at  the 
base ;  the  sepals  are  strongly  feathered  with  rich  purple.  A  white 
and  a  whole-coloured  variety  of  it  are  said  to  exist.  It  differs  from 
C.  biflorus  in  its  root-coats  being  membranous,  and  not  cut  circularly, 
and  from  C.  versicolor  in  the  tube  of  the  flower  not  being  hairy.  It 
inhabits  low  hills  and  woods  in  the  kingdom  of  Naples,  on  Capri,  on 
Mount  S.  Angelo  di  Castellamare,  and  elsewhere.  It  is  supposed  that 
C.  suaveolens  is  at  most  only  a  variety  of  this. 

C.  luteus  or  mcesiacus,  the  Large  Yellow  Crocus.  It  is  charac- 
terised by  very  large  whole-coloured  flowers,  and  large  roots,  with 
coarsely  netted  coats.  It  is  an  oriental  plant,  but  its  exact  locality  is 
unknown. 

C.  aureus,  the  Small  Yellow  Crocus,  by  no  means  so  common  as 
the  last,  of  which  it  is  probably  a  variety.  Its  flowers  are  smaller  and 
deeper  coloured,  and  it  has  a  pale  cream-coloured  variety.  Dr. 
Sibthorp  found  it  wild  on  the  hills  of  the  Morea. 

C.  susianus,  the  Cloth-of-Gold  Crocus.  This  species  is  well 
known  for  its  coarsely-netted  root-skin,  and  small  deep  yellow  flowers, 
the  sepals  of  which  are  feathered  with  dark  chocolate  brown,  and  are 
rolled  back  when  expanded  under  sunshine.  It  is  a  native  of  the 
Crimea,  the  Ukraine,  and  the  other  parts  of  south-western  Russia  :  it 
is  also  believed  to  be  a  Turkish  plant ;  and  localities  are  given  for  it 
under  the  n:.me  of  C.  reticulatus,  on  mountains  near  Trieste,  in  woods 
near  Lippizza,  in  Friuli,  and  in  Hungary,  in  the  lordship  of  Tolna.  A 
remarkable  variety  with  deep  purple  flowers  exists,  but  it  is  extremely 
rare. 

O.  stellatus  and  C.  suljihureus  are  pale  and  probably  hybrid  varieties 
of  C.  luteus.  They  have  never  been  seen  except  in  gardens,  and  are 
the  least  pretty  of  the  genus. 

*  *  Autumnal  Species. 
C.  sativus,  the  common  Saffron  Crocus,  an  eastern  plant,  culti- 
vated from  time  immemorial  for  the  sake  of  its  long  reddish-orange 


drooping  stigmas,  which,  when  dried,  form  the  saffron  of  the  shops, 
Its  Asiatic  localities  are  not  known ;  in  Europe  it  grows  apparently 
wild  in  the  south  of  Tyrol,  and  is  said  to  have  been  found  near  Ascoli, 
and  on  the  Alps  of  Savoy.  Its  British  station  is  in  all  probability  to 
be  ascribed  to  accident. 

C.  odorus,  the  Sicilian  Saffron.  This  species,  which  has  also 
been  named  C.  longiflorus,  is  found  in  mountain  pastures  in  Calabria, 
and  in  both  mountainous  and  maritime  situations  through  all  Sicily, 
where  its  stigmas  are  collected  instead  of  those  of  the  true  saffron. 
Its  blossoms  are  sweet-scented,  and  are  known  at  first  sight  from  the 
stigmas  not  hanging  out  of  the  flower,  but  standing  upright  and 
inclosed  within  it.    The  tube  of  its  flower  is  very  long. 

C.  Thomasii,  a  Calabrian  plant,  found  in  mountain  woods.  It 
is  said  to  have  coarsely-netted  root-coats,  fragrant  saffron-like  trun- 
cated stigmas  inclosed  within  the  flower,  which  appears  long  after  the 
leaves,  and  has  a  bearded  throat.  It  exists  in  English  gardens,  but  is 
very  rare. 

O.  nudiflorus.  The  flowers  appear  without  the  leaves,  and  the 
root-coats  are  slightly  netted.  The  stigmas  are  divided  into  many 
deep  narrow  segments.  The  plant  is  not  rare  in  many  parts  of 
Europe,  flowering  about  the  time  of  the  Oolchicum,  to  a  small  species 
of  which  it  at  first  sight  bears  much  resemblance.  G.  speciosus, 
C.  mulUfldus,  O.  medius,  are  mere  varieties  or  synonymous  names  of 
this  plant. 

C.  ecrotinus.  This  requires  to  be  compared  with  C.  odorus,  to 
which  it  approaches  very  nearly,  if  it  be  not  the  same  thing. 

The  Crocus  delights  in  a  dry  situation  and  a  rich  light  sandy  soil. 
In  such  a  place  and  soil  it  flowers  profusely  and  produces  large  roots; 
but  in  a  wet  poor  soil  it  dwindles  away.  Slugs  are  the  chief  enemies 
of  this  plant,  which  may  be  destroyed  by  watering  the  beds  or  clumps 
with  lime-water. 

For  a  florist's  account  of  the  varieties  of  spring  Crocuses  cultivated 
iu  the  gardens  of  this  country,  see  the  '  Transactions  of  the  Horticul- 
tural Society  of  London,'  vol.  vii. 

CRONSTEDTITE,  a  hydrous  Silicate  of  Iron,  o'ecurring  both 
massive  and  crystallised.  Its  primary  form  is  a  rhomboid,  in  small 
thin  hexagonal  prisms,  and  in  radiating  groups.  The  cleavage  is  per- 
pendicular to  the  axis,  distinct.  The  colour  is  black  and  brownish- 
black  ;  streak,  dull  green.  Hardness  2-0  to  2'5.  Specific  gravity 
3'3  to  3'36.  Lustre  vitreous.  Opaque.  This  mineral  is  found  in 
Cornwall,  Brazil,  and  Przibram  in  Bohemia.  It  has  the  following 
composition  : — 

Silica  22-45 

Oxide  of  Iron  58-85 

Oxide  of  Manganese  2-89 

Magnesia        .......  5'08 

Water  10-70 

CROSSARCHUS.  [Viverp.id.js.] 
CROSSBILL.  [Loxiad.e.] 
CROSS-STONE.  [Staurolite.] 
CROSSWORT.    [Galium.]  . 

CROTALID^E,  a  family  of  Reptiles  belonging  to  the  order  Serpents  - 
or  Snakes,  and  including  those  species  known  by  the  name  of  Rattle- 
Snakes.  In  the  '  Catalogue  of  the  British  Museum '  Dr.  J.  E.  Gray  con- 
stitutes Crotalidce  a  family  of  his  sub-order  Viperina.  The  family 
has  the  following  distinctions  : — Face  with  a  large  pit  on  each  side, 
placed  between  the  eye  and  the  nostril.  The  head  large  behind,  crown 
flat,  covered  with  scales  or  small  shields  ;  the  jaws  weak,  the  upper 
with  long  fangs  in  front  and  no  teeth.  The  belly  covered  with  broad 
hand-like  shields  :  anal  spurs  none.  The  species  are  all  of  them 
venomous  and  viviparous. 

The  following  is  a  synopsis  of  the  genera  and  species  : — 

A.  Head  covered  with  scales,  having  small  shields  on  the  edge  of  the 
forehead  and  eyebrows ;  tail  ending  in  a  spine ;  cheeks  scaly, 
os.  Subcaudal  plates  two-rowed  to  the  tip.  Craspedoccphalina. 
Craspedocephalus.— Superciliary  shield  single,  hinder  labial  shields 
large  ;  scales  lanceolate,  keeled.  America. 

Species — O.  Brasilieims ;  O.  lanceolatus ;  C.  atrox ;  C.  elegans ; 
C.  trilineatus. 

Trimesurus.  —  Superciliary  shield  single,  hinder  labial  shields 
smallest ;  scales  lanceolate,  keeled.  Asia. 

T.  viridis ;  T.  albolabris ;  T.  carinatus ;  T.  purpureus  ;  T.  macu- 
latus;  T.  subannulatus  ;  T.  Philippensis  ;  T.  strigatus;  T.  Sumatranus  ; 
T.  formosus  ;  T.  Ceylonensis. 

Farias. — Superciliary  shield  single,  hinder  labial  shields  smallest ; 
scales  lanceolate,  of  head  and  body  smooth,  of  crown  unequal. 
Asia. 

P.  flavomaculatus ;  P.  omatus;  P.  variegatus. 

Megwra. — Superciliary  shield  double,  hinder  labial  shields  smallest ; 
scales  lanceolate,  of  head  and  body  smooth.  Asia. 
M.  trigonocephala  ;  M.  olivacea. 

Atropos. — Superciliary  shields  many,  forming  a  prominent  arched 
series.  Asia. 
A.  acontia. 

b.  Subcaudal  plates  four-rowed  at  the  tip.    America.  Lachesina. 
Lachesis. — Head  ovate ;  crown  scaly. 
L.  muiusj  L.pictus. 
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B.  Head  more  or  less  shielded. 

c.  Subcaudal  plates  two-rowed ;  tail  ending  in  a  spine  ;  cheeks  not 
scaly ;  head-shields  with  some  additional  plates  in  front.  Trigono- 
cephalina. 

Trigonocephaly. — Dorsal  scales  keeled. 

T.  Halys;  T.  affinis ;  T.  Bromhoffi ;  T.  rhodostoma ;  T.  Hypnale; 
T.  Azara. 

d.  Subcaudal  plates  one-rowed ;  tail  ending  iu  a  spine ;  cheeks  not 

scaly ;  head  shielded.    America.  Ceuchrina. 

Cenchris. 

C.  contortrix ;  C.  atrofuscus  ;  0.  piscivorus. 

e.  Subcaudal  plates  one-rowed  ;  tail  ending  in  a  rattle  ;  cheeks  scaly ; 

head  more  or  less  shielded.    America.  Crotalina. 
Crotalophorus. — Head  with  nine  large  shields  extending  behind  the 
eyes. 

C.  miliaris  ;  C.  tergeminus  ;  C.  Kirtlandi. 

Uropsophus. — Head  with  scales  behind ;  temporal  scales  and  labial 
shield  moderate. 
U.  decussus. 

Crotalus. — Head  with  scales  behind ;  temporal  scales  and  labial 
shields  very  small,  convex. 
C.  horridus. 

The  last  species,  C.  horridus,  the  Rattle-Snake,  may  be  taken  as  a 
type  of  the  whole  family. 

The  colour  of  the  head  is  brown  ;  eye  red  ;  upper  part  of  the  body 
yellowish-brown,  transversely  marked  with  irregular,  broad,  black 
lists.  Rattle  brown,  composed  of  several  horny  membranous  cells,  of 
an  undulated  pyramidal  figure,  articulated  one  within  the  other,  so 
that  the  point  of  the  first  cell  reaches  as  far  as  the  basis  or  protuberant 
ring  of  the  third,  and  so  on ;  which  articulation,  being  very  loose, 
gives  liberty  to  the  parts  of  the  cells  that  are  inclosed  within  the 
outward  rings  to  strike  against  the  sides  of  them,  and  so  to  cause 
the  rattling  noise  which  is  heard  when  the  snake  shakes  its  tail. 
(Catesby.) 


a,  Rattle  of  twenty -four  joints  ;  6,  section  of  rattle. 

It  is  a  native  of  Virginia,  the  Carolinas,  and  other  parts  of  America. 

Lawson,  in  his  'History'  (1714),  says,  "The  Rattle-Snakes  are 
found  in  all  the  main  of  America  that  I  ever  had  any  account  of ; 
being  so  called  from  the  rattle  at  the  end  of  their  tails,  which  is  a 
connection  of  jointed  coverings  of  an  excrementitious  matter,  betwixt 
the  substance  of  a  nail  and  a  horn,  though  each  tegmen  is  very  thin. 
Nature  seems  to  have  designed  these  on  purpose  to  give  warning  of 
such  an  approaching  danger  as  the  venomous  bite  of  these  snakes  is. 
Some  of  them  grow  to  a  very  great  bigness,  as  six  feet  in  length,  their 
middle  being  the  thickness  of  the  small  of  a  lusty  man's  leg.  We 
have  an  account  of  much  larger  serpents  of  this  kind ;  but  I  never 
met  them  yet,  although  I  have  seen  and  killed  abundance  in  my  time. 
They  are  of  an  orange-tawny  and  blackish  colour  on  the  back ; 
differing  (as  all  snakes  do)  in  colour  on  the  belly,  being  of  an  ash- 
colour  inclining  to  lead.  The  male  is  easily  distinguished  from  the 
female  by  a  black  velvet  spot  on  his  head ;  and  besides  his  head  is 
smaller  shaped  and  long.  Their  bite  is  venomous  if  not  speedily 
remedied ;  especially  if  the  wound  be  in  a  vein,  nerve,  tendon,  or 
sinew ;  when  it  is  very  difficult  to  cure.  The  Indians  are  the  best 
physicians  for  the  bite  of  these  and  all  other  venomous  creatures  of 
this  country.  There  are  four  sorts  of  snake-roots  already  discovered, 
which  knowledge  came  from  the  Indians,  who  have  performed  several 
great  cures.  The  rattle-snakes  are  accounted  the  peaceablest  in  the 
world ;  for  they  never  attack  any  one,  or  injure  them,  unless  they  are 
trod  upon  or  molested.  The  most  danger  of  being  bit  by  these 
snakes  is  for  those  that  survey  land  in  Carolina ;  yet  I  never  heard  of 
any  surveyor  that  was  killed  or  hurt  by  them.  I  have  myself  gone 
over  several  of  this  sort,  and  others  ;  yet  it  pleased  God  I  never  came 
to  any  harm.  They  have  the  power  or  art  (I  know  not  which  to  call 
it)  to  charm  squirrels,  hares,  partridges,  or  any  such  thing,  in  such  a 
manner,  that  they  run  directly  into  their  mouths.  This  I  have  seen 
by  a  squirrel  and  one  of  these  rattle-snakes ;  and  other  snakes  have 
in  some  measure  the  same  power.  The  rattle-snakes  have  many  small 
teeth,  of  which  I  cannot  see  they  make  any  use ;  for  they  swallow 
everything  whole ;  but  the  teeth  which  poison  are  only  four ;  two  on 
each  side  of  their  upper  jaws.  These  are  bent  like  a  sickle,  and  hang 
loose  as  if  by  a  joint.  Towards  the  setting  on  of  these,  there  is,  in 
each  tooth,  a  little  hole  wherein  you  may  just  get  in  the  point  of  a 
small  needle.  And  here  it  is  that  the  poison  comes  out  (which  is  as 
green  as  grass)  and  follows  the  wound  made  by  the  point  of  their 
te«th.    They  are  much  more  venomous  in  the  months  of  June  and 
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July,  than  they  are  in  March,  April,  or  September.  The  hotter  tho 
weather  the  more  poisonous.  Neither  may  we  suppose  that  they  can 
renew  their  poison  as  oft  as  they  will ;  for  we  have  had  a  person  bit 
by  one  of  these  who  never  rightly  recovered  it,  and  very  hardly 
escaped  with  life  ;  a  second  person  bit  in  the  same  place  by  the  same 
snake,  and  received  no  more  harm  than  if  bitten  with  a  rat.  They 
cast  their  skins  every  year,  and  commonly  abide  near  the  place  where 
the  old  skin  lies.  These  cast-skins  are  used  in  physic,  and  the  rattles 
are  reckoned  good  to  expedite  the  birth.  The  gall  is  made  up  into 
pills  with  clay,  and  kept  for  use,  being  given  in  pestilential  fevers  and 
the  small-pox.  It  is  accounted  a  noble  remedy,  known  to  few,  and 
held  as  a  great  arcanum.  This  snake  has  two  nostrils  on  each  side  of 
his  nose.  Their  venom,  I  have  reason  to  believe,  effects  no  harm  any 
otherwise  than  when  darted  into  the  wound  by  the  serpent's  teeth." 

Catesby  thus  notices  this  species  in  1771  : — "  Of  these  vipers,"  says 
he,  writing  of  all  the  American  venom-snakes  under  that  name,  "  the 
rattle-snake  is  most  formidable,  being  the  largest  and  most  terrible  of 
all  the  rest :  the  largest  I  ever  saw  was  one  about  eight  feet  in  length, 
weighing  between  eight  and  nine  pounds.  This  monster  was  gliding 
into  the  house  of  Colonel  Blake  of  Carolina ;  and  had  certainly  taken 
his  abode  there  undiscovered,  had  not  the  domestic  animals  alarmed 
the  family  with  their  repeated  outcries;  the  hogs,  dogs,  and  poultry 
united  in  their  hatred  to  him,  showing  the  greatest  consternation,  by 
erecting  their  bristles  and  feathers,  and,  expressing  their  wrath  and 
indignation,  surrounded  him,  but  carefully  kept  at  a  distance ;  whilst 
he,  regardless  of  their  threats,  glided  slowly  along. 

"  It  is  not  uncommon  to  have  them  come  into  houses,  a  very  extra- 
ordinary instance  of  which  happened  to  myself  in  the  same  gentleman's 
house,  in  the  month  of  February,  1723  :  the  servant  in  making  the 
bed  in  a  ground-room  (but  a  few  minutes  after  I  left  it),  on  turning 
down  the  clothes  discovered  a  rattle-snake  lying  coiled  between  tha 
sheets  in  the  middle  of  the  bed. 

"  They  are  the  most  inactive  and  slow-moving  snake  of  all  others, 
and  are  never  the  aggressors  except  in  what  they  prey  upon ;  for 
unless  they  are  disturbed  they  will  not  bite ;  and,  when  provoked, 
they  give  warning  by  shaking  their  rattles.  These  are  commonly 
believed  to  be  the  most  deadly  venomous  serpent  of  any  in  these 
parts  of  America  :  I  believe  they  are  so,  as  being  generally  the  largest, 
and  making  a  deeper  wound,  and  injecting  a  greater  quantity  of  poi- 
son; though  I  know  not  why  any  of  the  other  kinds  of  vipers  may 
not  be  as  venomous  as  a  rattle-snake,  if  as  big,  the  structure  of  the 
deadly  fangs  being  alike  in  all.  The  most  successful  remedy  the 
Indians  seem  to  "have,  is  to  suck  the  wound,  which,  in  a  slight  bite, 
has  sometimes  a  good  effect ;  though  the  recovered  person  never  fails 
of  having  annual  pains  at  the  time  they  were  bit.  They  have  likewise 
some  roots  which  they  pretend  will  effect  the  cure ;  particularly  a 
kind  of  Asarum,  commonly  called  Heart  Snake-Roots,  a  kind  of  Chrys- 
anthemum called  St.  Anthony's  Cross,  and  some  others;  but  that 
which  they  rely  on  most,  and  which  most  of  the  Virginian  and  Caro- 
lina Indians  carry  dry  in  their  pockets,  is  a  small  tuberous  root,  which 
they  procure  from  the  remote  parts  of  the  country  ;  this  they  chew, 
and  swallow  the  juice,  applying  some  to  the  wound.  Having,  by  tra- 
velling much  wdth  Indians,  had  frequent  opportunities  of  seeing  the 
direful  effects  of  the  bites  of  these  snakes,  it  always  seemed  and  was 
apparent  to  me  that  the  good  effects  usually  attributed  to  these  their 
remedies  is  owing  more  to  the  force  of  nature,  or  the  slightness  of  the 
bite  of  a  small  snake  in  a  muscular  part,  &c.  The  person  thus  bit  I 
have  known  to  survive  without  any  assistance  for  many  hours  ;  but 
where  a  rattle-snake  with  full  force  penetrates  with  his  deadly  fangs, 
and  pricks  a  vein  or  artery,  inevitable  death  ensues  ;  and  that,  as  I 
have  often  seen,  in  less  than  two  minutes.  The  Indians  know  their 
destiny  the  minute  they  are  bit ;  and  when  they  perceive  it  mortal, 
apply  no  remedy,  concluding  all  efforts  in  vain.  If  the  bite  happeneth 
in  a  fleshy  part,  they  immediately  cut  it  out  to  stop  the  current  of 
the  poison.  I  could  heartily  wish  that  oil  of  olives  applied  to  the 
wound  might  have  as  good  success  against  the  venom  of  these  snakes 
as  it  hath  been  found  in  England  to  have  had  against  the  poison  of 
the  adder."  •  (Catesby,  'Natural  History  of  Carolina.') 

Lawson,  it  appears,  was  an  eye-witness  of  the  fascination,  if  so  the 
effect  of  terror  on  the  victim  is  to  be  termed,  of  the  Rattle-Snake;  and 
though  Catesby  never  saw  it,  he  thus  details  the  evidence  of  the  fact 
known  to  him  : — 

"  The  charming,  as  it  is  commonly  called,  or  attractive  power  this 
snake  is  said  to  have  of  drawing  to  it  animals  and  devouring  them,  is 
generally  believed  in  America.  As  for  my  own  part,  I  never  saw  the 
action,  but  a  great  many  from  whom  I  have  had  it  related  all  agree 
in  the  manner  of  the  process  ;  which  is,  that  the  animals,  particularly 
birds  and  squirrels  (which  principally  are  their  prey),  no  sooner  spy 
the  snake,  than  they  skip  from  spray  to  spray,  hovering  and  approach- 
ing gradually  nearer  their  enemy,  regardless  of  any  other  danger;  but 
with  distracted  gestures  and  outcries  descend,  though  from  the  top 
of  the  loftiest  trees,  to  the  mouth  of  the  snake,  who  openeth  his  jaws, 
takes  them  in,  and  in  an  instant  swallows  them." 

There  can  be  little  doubt  that  this  supposed  power  is  greatly 
exaggerated.  That  a  suddenly-surprised  animal  should  be  arrested 
by  terror  and  easily  fall  a  victim  to  the  serpent,  is  highly  probable ; 
but  that  it  should  descend  to  its  destruction  from  the  top  of  tha 
loftiest  trees,  is  almost  incredible. 


CROTOX. 


CROTOPHAGA. 
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That  the  secretion  of  the  poison  may  be  greatly  increased  by  local 
irritation  would  be  expected  ;  and  Mr.  Bell,  in  his  '  History  of  British 
Reptiles,'  adduces  the  following  as  evidence  of  the  fact.  He  was 
dissecting  very  carefully  and  minutely  the  poison-apparatus  of  a  large 
rattle-snake  which  had  been  dead  for  some  hours ;  the  head  had  been 
taken  off  immediately  after  death ;  yet  as  Mr.  Bell  continued  his  dis- 
section the  poison  continued  to  be  secreted  so  fast  as  to  require  to  be 
occasionally  dried  off  with  a  bit  of  rag  or  sponge.  He  states  his  belief 
that  there  could  not  have  been  less  altogether  than  six  or  eight  drops 
at  the  least. 


Rattle-Snake  {Crotalus  horridus). 

The  same  scientific  and  entertaining  author  relates,  as  a  proof  that 
the  effect  of  wounds  inflicted  by  venomous  serpents  subsequently  to 
the  first  is  greatly  lessened,  either  by  the  diminution  of  the  quantity 
of  venom  or  of  some  deterioration  of  its  strength,  the  following  anec- 
dote : — A  gentleman  of  his  acquaintance  had  received  a  living  rattle- 
snake from  America.  Intending  to  try  the  effect  of  its  biteiupon 
some  rats,  he  introduced  one  of  those  animals  into  the  cage  with  the 
serpent,  which  immediately  struck  the  rat,  and  the  latter  died  in  two 
minutes.  Another  rat  was  then  placed  in  the  cage,  and  ran  to  the 
farthest  corner  from  the  snake,  uttering  cries  of  distress.  The  serpent 
did  not  attack  it  immediately  ;  but  after  about  half  an  hour,  on  being 
irritated,  struck  the  rat,  which  exhibited  no  symptoms  of  being  poi- 
soned for  several  minutes,  nor  did  it  die  till  twenty  minutes  after  the 
bite  had  been  inflicted.  A  third  rat,  remarkably  large,  was  then  intro- 
duced into  the  cage,  and  exhibited  no  signs  of  terror,  nor  was  it  appa- 
rently noticed  by  its  dangerous  companion.  After  watching  fori  the 
rest  of  the  evening,  Mr.  Bell's  friend  retired,  leaving  the  rattle-snake 
and  the  rat  together.  He  rose  early  the  next  morning,  and  visited 
the  cage  :  there  lay  the.  snake  dead,  and  the  rat  had  supped  upon  the 
muscular  part  of  its  back.  Mr.  Bell  does  not  remember  at  what  time 
of  the  year  this  took  place,  but  he  expresses  his  belief  that  it  was  not 
during  very  hot  weather. 

The  length  of  time  during  which  a  man  will  linger  after  being 
bitten  by  one  of  these  deadly  snakes  was  manifested  in  a  very  dis- 
tressing case.  Some  years  ago  a  carpenter  came  to  see  a  rattle-snake 
which  was  publicly  shown  for  money  in  London.  The  man  endea- 
voured to  excite  it,  probably  to  hear  its  rattle,  with  his  rule,  which 
he  dropped  into  the  serpent's  cage.  As  he  was  trying  to  recover  it 
the  snake  bit  him  in  the  hand.  He  was  taken  to  one  of  the  hospitals 
(St.  George's,  if  we  recollect  right),  and  bore  up  so  long  that  hopes 
were  entertained  of  his  recovery ;  but  his  constitution  gave  way  at 
last,  and  after  many  days  he  fell  a  victim  to  the  poison.  [Viperina.] 

CROTON,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacece,  comprehending  a  large  number  of  species,  many  of 
which  have  important  medical  properties.  It  is  distinguished  from 
other  genera  of  its  order  by  monoecious  flowers ;  the  males  with  a 
5-parted  valvular  calyx,  5  petals,  5  glands  alternate  with  the  petals, 
and  a  definite  number  of  distinct  stamens  ;  the  females  with  a  5-parted 
calyx,  no  petals,  3  bifid  or  multifid  styles,  5  glands  surrounding 
the  ovary,  and  a  tricoccous  fruit.  The  species  are  extremely  diversi- 
fied in  appearance,  some  being  trees,  others  bushes,  others  herbaceous 
plants  ;  many  with  serrated  or  lobed  leaves,  many  with  entire  ones  ; 
sometimes  covered  with  hair,  sometimes  naked ;  and  now  with  a  small 
compact  inflorescence,  now  having  it  long  and  lax.  The  following 
are  a  few  of  the  more  remarkable  species  : — 

C.  Cascarilla.  Leaves  lanceolate,  acute,  quite  entire,  stalked, 
downy  on  the  under  surface.  Stem  arborescent.  A  native  of  the 
Bahamas,  St.  Domingo,  and  Florida.  Fe"e  considers  it  quite  certain  that 
this  species  is  that  which  furnishes  the  Cascarilla  Bark  of  commerce  ; 
but  othprs  ascribe  it  to  C.  Eleutheria  ;  and  Schiede  suspects  that  it 
may  be  rather  the  produce  of  C.  Pseudo-China,  which  he  found  to  be 
the  real  Quina  Blanca  of  the  apothecaries  of  Jalapa.  Dr.  Lindley  con-  | 


sidors  that  the  true  Cascarilla  Bark  is  not  yielded  by  this  species  but 
by  C.  Eleutheria. 

C.  Tiglium.  Leaves  ovate,  smooth,  acuminate,  serrated.  Stem 
arborescent.  Flowers  in  terminal  spikes.  Fruit  smooth,  the  size  of 
a  hazel-nut.  An  inhabitant  of  the  Moluccas,  Ceylon,  and  other  parts 
of  the  East  Indies.  This  plant  is  at  once  the  most  active  and  dangerous 
of  drastic  purgatives ;  every  part — wood,  leaves,  and  fruit — seems  to 
participate  equally  in  the  energy.  The  leaves  are  so  acrid  as  to 
inflame  the  mouth,  lips,  and  fauces  of  those  who  merely  chew  them, 
bringing  on  swelling  and  producing  a  sensation  of  burning  as  far  as 
the  anus.  The  seeds  thrown  into  water  intoxicate  fish.  Ten  or 
twenty  fruits  bruised  with  honey  have  been  known  to  kill  a  horse  by 
the  violent  diarrhoea  they  have  produced.  Hence  the  oil  obtained 
from  the  seeds,  which  is  known  by  the  name  of  Croton  Oil,  when  used 
medicinally,  has  to  be  administered  with  extreme  care. 


Oroton  Tiglium. 


C.  laccifcrum.  Leaves  ovate,  downy,  serrulated,  stalked ;  calyxes 
downy ;  flowers  in  terminal  spikes  ;  fruits  small  and  velvety.  A 
native  of  the  East  Indies.  This  species  is  said  to  furnish  the  finest  of 
all  the  sorts  of  lac,  but  scarcely  ever  to  find  its  way  to  England.  It 
is  very  pure,  of  a  bright  red,  and  furnishes  a  brilliant  varnish  in 
Ceylon. 

C.  Draco,  a  Mexican  plant,  with  long  heart-shaped  woolly  leaves, 
with  C.  sphosrocarpum,  and  C.  sanguifluum,  yields,  when  wounded,  a 
resinous  substance  of  a  deep  red  colour,  resembling  dragon's  blood. 
Others  are  merely  aromatic.  From  C.  balsamiferum  the  liquor  called 
Eau  de  Mantes  is  distilled ;  C.  aromaticum,  C.  niveum,  G.  fragrans, 
and  C.  coriaceum  have  similar  qualities ;  and  C.  thuriferum,  exudes  a 
fragrant  resin  analogous  to  incense. 

The  bark  of  these  trees  occurs  in  pieces  about  a  foot  long,  which 
are  tubular  or  overlapping,  externally  covered  with -a  cuticle  which 
easily  peels  off,  so  that  the  liber  or  bark  is  often  exposed,  in  which 
case  it  feels  soft  and  cork-like.  The  colour  externally  is  yellowish, 
ash-gray,  or  varying  to  reddish-brown  :  this  last  colour  is  mostly 
owing  to  the  presence  of  lichens.  The  surface  is  also  marked  by 
irregular  deep  longitudinal  furrows.  The  inner  surface  is  a  dirty  or 
rusty-brown  colour.  Odour  faintly  aromatic ;  taste  bitter,  not  un- 
pleasant, and  stimulating.  No  alkaloid  has  been  detected  in  it ;  but 
it  possesses  much  volatile  oil.  One  pound  of  bark  yields  one  drachm 
and  a  half  of  volatile  oil.  This  bark  is  sometimes  mixed  with  the 
cinchona  barks,  being  called  Gray  Fever-Bark — a  substitution  in  no 
respect  hurtful. 

For  the  medical  properties  of  this  genus  see  Cascarilla  and  Croton 
Oil,  in  Arts  and  Sc.  Div. 

CROTO'PHAGA  (Linn.),  Crotophagus  (Browne,  Brisson),  a  genus 
of  Birds  placed  by  Lesson  under  the  third  family  H£te"roramphes,  of 
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the  order  Grimpeurs  (Scansores),  Cuvier ;  Zygodactyly  Ternrninck ; 
Sylvains  Zygodactyles,  Vioillot. 

The  bill  short,  very  much  compressed,  arched,  without  dentilations, 
elevated,  and  surmounted  by  a  vertical  and  trenchant  crest ;  nostrils 
basilary,  open ;  fourth  and  fifth  quills  longest ;  tail-feathers  long, 
rounded. 

These  birds  are  called  Ani  and  Anno  in  Guyana  and  Brazil,  and 
Anno  in  Paraguay.  In  Mexico  they  are  named,  according  to  Her- 
nandez, Cacalotototl,  and  in  the  Antilles  Bouts  de  Petun,  Amangoua, 
Diables  de  Savannes,  and  Perroquets  Noirs.  In  Cayenne  their 
common  name  is  Bouilleur  de  Canari.  Their  general  colour  is  black, 
with  more  or  less  of  metallic  reflections. 

A  considerable  portion  of  the  species  are  found  in  America — 
principally  the  hot  and  humid  parts,  but  the  south  more  especially — 
and  the  Antilles. 

The  Anis  live  in  flocks,  and  are  so  far  from  timid  that  when  they 
see  their  companions  fall  before  the  gun,  the  survivors  fly  but  a  short 
way,  and  then  again  settle.  Bushes,  the  skirts  of  woods,  and  the 
borders  of  flooded  savannahs,  are  their  favourite  haunts.  Their  food 
cousists  of  small  lizards,  insects,  and  seeds.  Many  pairs  are  said  to 
nse  the  same  nest,  built  on  the  branches  of  trees,  and  of  large 
dimensions,  when  considered  in  relation  to  the  number  of  couples 
occupying  it,  where  they  lay  and  hatch  their  young  in  concert. 

C.  Ani  is  a  blackbird  with  bronzed  tints  in  some  lights.  Size 
rather  larger  than  that  of  the  common  blackbird ;  less  than  that  of  a 
jackdaw.  Locality,  moist  savannahs  and  the  neighbourhood  of  water, 
in  the  West  India  Islands,  Carolinas,  Brazil,  Paraguay,  &c.  It  is  the 
Razor-Billed  Blackbird  of  Jamaica  of  Catesby,  the  Savannah  Blackbird 
of  the  English  colonists,  and  the  Great  Blackbird  of  Sloane. 


Jamaica  Blackbird  (Crotophaga  Ani). 

Browne  ('  Hist,  of  Jamaica ')  thus  describes  it  : — "  This  bird  is  ; 
about  the  size  of  a  Barbary  dove,  or  something  larger,  black  all  over,  I 
and  splay-footed  like  a  parrot.  It  has  a  long  square  tail,  a  broad 
compressed  bill,  and  a  short  thin  tongue  :  but  the  beak  or  upper  part 
of  the  bill  is  flatted  on  the  sides,  arched  and  sharp  above,  and  straight 
at  the  edges  below.  They  live  chiefly  upon  ticks  and  other  small 
vermin,  and  may  frequently  be  seen  jumping  about  all  the  cows  and 
oxen  in  the  fields  ;  nay,  they  are  often  observed  to  fly  on  their  backs 
unless  they  lie  down  for  them,  which  if  much  troubled  with  ticks 
they  generally  do  when  they  see  the  birds  about  them  ;  but  if  the 
beast  be  heedless  they  hop  once  or  twice  round  it,  looking  it  very 
earnestly  in  the  face  every  time  they  pass,  as  if  they  seem  to  know 
that  it  was  only  requisite  to  be  seen  to  be  indulged.  They  are  very 
noisy  birds,  and  one  of  the  most  common  sorts  in  all  the  pastures  of 
Jamaica.    Their  flight  is  low  and  short." 

Sloane  thus  describes  his  Bpecimen,  under  the  name  of  the  Great 
Blackbird  : — "  This  was  thirteen  inches  long  from  the  end  of  the  bill 
to  the  end  of  the  tail,  and  about  fifteen  inches  from  the  end  of  one 
wing  to  the  end  of  the  other,  both  being  extended  ;  the  bill  was  three- 
quarters  of  an  inch  long,  and  black,  the  under  mandible  being  straight, 
the  upper  of  a  singular  make,  distinguishing  it  from  other  birds  ;  for 
it  was  arched  or  round,  raised  high,  flat  and  thin  on  the  upper  round 
edge.  -The  feet  have  three  toes  before  and  one  behind  (though 
Marcgrave  says  otherwise).  The  legs  are  two  inches  long,  and  black 
as  jet ;  the  middle  toe  before  is  one  inch  and  a  half  long,  armed  with 
a  pretty  sharp  claw,  and  the  other  toes  proportionable.  The  colour 
of  the  feathers  all  over  is  black.    The  stomach  of  this  bird  was 


pretty  thick;  it  was  very  full  of  grasshoppers,  beetles,  &c,  disjointed 
and  partly  dissolved. 

"It  haunts  the  woods  on  the  edges  of  the  savannahs,  and  is  very 
common,  making  a  loud  noise  upon  the  sight  of  mankind,  which 
alarms  all  the  fowls  in  their  neighbourhood,  so  that  they  are  very 
prejudicial  to  fowlers  ;  but  on  the  other  hand,  when  negroes  run 
from  their  masters  and  are  pursued  by  them  in  the  woods  to  be 
brought  back  to  their  service,  these  birds,  on  sight  of  them  as  of  other 
men,  will  make  a  noise,  and  direct  the  pursuers  which  way  they  must 
take  to  follow  their  blacks,  who  otherwise  might  live  always  in  the 
remoter  inland  woods  in  pleasure  and  idleness. 

"  Perhaps  this  bird  may  have  the  toes  sometimes  two  before,  at 
other  times  two  behind." 

Sloane's  doubt  may  have  arisen  from  a  casual  examination  of  dead 
specimens.  The  fact  is  that  the  external  toe  in  some  scansorial  birds 
can  be  directed  backwards,  but  not  forwards  to  any  extent. 

These  birds  are  easily  tamed,  and  may  be  taught  to  speak.  Their 
flesh  is  said  to  have  a  bad  odour. 

CROUGER,  a  local  name  for  the  Prussian  or  Gibel  Carp. 
[Cyprinid^;.] 

CROW.    [Coil  vice.] 

CROW-BERRY.  [Empetrum.] 

CROW-FOOT.  [Ranunculus.] 

CROZOPHORA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacece.  The  flowers  are  monoecious.  Calyx  of  male  flowers  5- 
parted;  petals  5 ;  stamens  5-10,  with  unequal  connate  filaments.  Calyx 
of  female  flowers  10-parted;  petals  absent;  styles  3-bifid ;  capsule 
3-coccous. 

C.  tinctoriais  a  small  prostrate  hoary  annual,  with  slender  cylindrical 
stems  about  a  foot  long;  soft,  oval,  alternate,  almost  rhomboidal  leaves, 
which  are  plaited  and  curled  at  their  edge  ;  small  flowers  arranged  in 
short  clusters,  and  drooping  fruit  composed  of  three  blackish  rough 
cells.  It  is  a  native  of  barren  places  all  over  the  south  of  Europe,  and  is 
cultivated  about  Montpelier  for  the  sake  of  the  deep  purple  dye 
called  Tournesole,  which  it  produces.  Its  properties  are  acrid,  emetic, 
corrosive,  and  drastic,  like  the  most  virulent  Euphorbiaceous  Plants. 


Crozophora  tinctoria. 
1,  a  male  flower  cut  open,  showing  the  stamens;  2,  a  closed  flower;  3,  a 
nearly  ripe  fruit ;  4,  5,  different  kinds  of  starry  scales,  with  which  all  the  green 
parts  are  covered. 

CRUCIAN  CARP.  [Cyprinid;e.] 

CRUCI'FER^E,  Crucifers,  the  Cabbage  Tribe,  a  very  extensive  and 
most  natural  assemblage  of  Plants,  called  Tetradynamias.nACruciatm  by 
Linnseus,  and  Brassicacece  by  others.  It  comprehends  the  Mustard, 
Cress,  Turnip,  Cabbage,  Scurvy-Grass,  Radish,  Horse-Radish,  and 
similar  plants,  having  a  pungent  principle  diffused  more  or  less  in  their 
sap,  and  giving  them  valuable  antiscorbutic  qualities.  All  the  species 
have  an  inflorescence  without  bracts ;  a  calyx  of  4  sepals  ;  4  petals  with 
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long  claws,  and  their  blades  placed  something  like  the  ar  .is  of  a  Maltese 
cross,  whence  their  name  ;  6  stamens,  4  of  which  are  longer  than  the 
other  2 ;  and  a  fruit  consisting  of  2  cells,  with  a  central  frame,  to  which 
is  fitted  a  pair  of  deciduous  valves,  and  from  the  sides  of  which  under 
the  valves  is  stretched  a  thin  double  transparent  diaphragm.  In  each 
cell  are  two  or  more  seeds,  with  an  embryo  folded  upon  itself,  and 
destitute  of  albumen.  The  form  of  the  fruit  is  extremely  variable  : 
when  it  is  long  and  slender  it  is  called  a  Silique,  and  when  short  and 
round  a  Silicle  ;  hence  the  two  divisions  of  the  Tetr adynamia  of  Lin- 
naeus into  Siliquosrz  and  Siliculosce. 

About  a  couple  of  thousand  species  are  dispersed  over  the  milder 
parts  of  the  world,  refusing  alike  to  exist  beneath  the  severe  cold  of 
the  arctic  zone  and  the  excessive  heats  of  the  tropics.  A  large  pro- 
portion consists  of  inconspicuous  and  useless  weeds  ;  many  are  objects 
of  beauty  from  the  size  and  gay  colours  of  their  petals ;  and  the  names 
already  mentioned  show  that  another  part  of  the  order  consists  of 
plants  useful  to  man. 


Ckeiraiithus  Olieiri. 

1,  a  flower  from  which  the  petals  have  been  removed  ;  2,  the  stamens  ;  3,  a 
section  of  the  ovary;  4,  a  ripe  fruit,  from  which  the  valves  are  separating; 
5,  an  embryo. 

Owing  to  the  number  of  the  species,  and  the  great  resemblance 
between  them,  the  systematic  arrangement  of  Cruciferous  Plants  was 
until  late  years  exceedingly  unsatisfactory.  It  has  however  been  dis- 
covered that  the  embryo  presents  the  most  constant  character,  and 
that  by  five  modifications  of  the  manner  in  which  it  is  folded  up  five 
precisely  limited  divisions  of  the  order  are  secured.  The  following 
cut  illustrates  them.  Let  A  I  be  an  embryo  with  the  radicle  applied 
to  the  cotyledons  in  such  a  way  as  to  lie  against  its  edges ;  then  B  1 


c=o  ||  o  ((o 

will  be  the  appearance  of  such  an  embryo  when  cut  across,  and  C  1 
will  be  a  sign  expressing  the  mutual  positions  of  the  radicle  and  coty- 
ledons by  a  circle  and  two  bars  :  these  are  Pleurorhizea;.  Then  Jig.  A  2 


634 


will  be  the  same  embryo  with  the  radicle  applied  to  the  back  of  the 
cotyledons ;  and  B  2  and  C  2  will  give  the  section  and  sign  of  what 
are  called  Notorhizece.  When  the  cotyledons  instead  of  being  fiat  are 
channeled  so  as  to  receive  the  radicle  in  a  kind  of  groove,  as  at  A  3, 
it  gives  the  division  Orthoplocea;.  If  the  cotyledons  are  so  long  as  to 
be  doubled  twice,  A  4,  they  constitute  Spirolobeat ;  and  if,  as  at  A  5, 
the  cotyledons  are  doubled  three  times,  they  indicate  the  division 
Biplecolobece.  Upon  these  distinctions  all  recent  arrangements  of 
Crucifcrm  have  been  formed. 

The  affinities  of  this  order  are  with  Papaveracece,  Cistacece,  Cappa- 
ridaceat,  and  Fumariacece.  There  are  173  genera  and  above  1600 
species  described.  It  is  eminently  a  European  order  :  166  species 
are  found  in  Northern  and  Middle  Europe,  and  178  on  the  northern 
shore  or  islands  of  the  Mediterranean  ;  45  are  peculiar  to  the  coast  of 
Africa  between  Mogadore  and  Alexandria ;  184  to  Syria,  Asia  Minor, 
Tauria,  and  Persia ;  99  to  Siberia ;  35  to  China,  Japan,  or  India ; 
76  to  Australia  and  the  South  Sea  Islands ;  C  to  Mauritius,  and  the 
neighbouring  islands ;  70  to  the  Cape  of  Good  Hope ;  9  to  the 
Canaries  or  Madeira ;  2  to  St.  Helena ;  2  to  the  West  Indies  ;  41  to 
South  America;  48  to  North  America;  5  to  the  islands  between 
North  America  and  Kamtchatka  ;  and  35  are  common  to  various  parts 
of  the  world.  This  being  their  general  geographical  distribution,  it 
appears  that,  exclusive  of  the  species  that  are  uncertain  or  common 
to  several  different  countries,  about  100  are  found  in  the  southern 
hemisphere  and  about  800  in  the  northern  hemisphere ;  or  91  in  the 
New  and  the  rest  in  the  Old  World.  Finally,  if  we  consider  them 
with  regard  to  temperature,  we  shall  find  that  there  are — 

In  the  frigid  zone  of  the  northern  hemisphere    .       .       .  205 

In  all  the  tropics  (and  chiefly  in  mountainous  regions)      .  30 

In  the  temperate  zone — 

Of  the  northern  hemisphere    .       .       .  648  "1 

Of  the  southern  hemisphere        .       .  86  J 

Such  were  the  calculations  of  De  Candolle  in  1821.  Although  re- 
quiring considerable  modification,  especially  in  the  Asiatic  and  North 
American  numbers,  which  are  much  too  low,  they  serve  to  give  a  general 
idea  of  the  manner  in  which  this  order  is  dispersed  over  the  globe. 

The  character  of  the  genera  of  this  order  is  antiscorbutic  and  stimu- 
lant, combined  with  an  acrid  flavour.  The  officinal  species  are  among 
the  commonest  of  all  plants,  and  will  be  found  treated  of  under  their 
respective  heads.  A  large  number  of  genera  are  natives  of  Britain. 
The  following  is  a  synopsis  of  the  British  genera,  according  to 
Babington's  'Manual  of  British  Botany:' — • 

Sub-Order  I.  Siliquosa. 
Pod  (silique)  linear  or  linear-lanceolate,  opening  by  two  valves  ; 
dissepiment  narrow,  but  in  its  broadest  diameter. 

Tribe  I.  Arabide^;. 
Cotyledons  accurnbent,  parallel  to  the  dissepiment ;  radicle  lateral ; 
seed  compressed. 

1.  Matthiola. 

2.  Chciranthus 

3.  Nasturtium. 

4.  Barbarea. 
6.  Turritis. 

6.  Arabis. 

7.  Cardamine. 

8.  Dentaria. 

Tribe  II.  SISYMBRIEJ3. 
Cotyledons  incumbent,  contrary  to  the  dissepiment ;  radicle  dorsal 

seed  compressed. 

9.  Hesperis. 

10.  Sisymbrium. 

11.  Alliaria. 

12.  Erysimum. 

Tribe  III.  Brassice.b. 
Cotyledons  conduplicate,  longitudinally  folded  in  the  middle ; 
radicle  dorsal  within  the  fold. 

13.  Brassica. 

14.  Sinapis. 

15.  Diplotazis. 

Sub-Order  II.  Latiseft^e. 
Pouch  (silicle)  short,  opening  with  two  valves ;  dissepiment  in  its 
broadest  diameter. 

Tribe  IV.  Alyssine-s:. 
Cotyledons  accurnbent. 

16.  Alysswm. 

17.  Koniga. 

18.  Br  aba. 

19.  Cochlearia. 

20.  Armoracia. 

Tribe  V.  Cameline^. 
Cotyledons  incumbent.  ... 

21.  Camelina. 

Tribe  VI.  VellEJS. 
Cotyledons  conduplicate. 

22.  Vella. 
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Sub-Order  III.  Angustiseptje:. 
Pouch,  (silicle)  short,  laterally  compressed,  opening  with  two  boat- 
shaped  valves,  keeled  or  winged  on  the  back  ;  dissepiment  narrow, 
linear,  or  lanceolate. 

Tribe  VII.  Thlaspide^;. 
Cotyledons  accumbent. 

23.  Thlaspi. 

24.  Hutchinsia. 

25.  Teesdalia. 

26.  Iberis. 

Tribe  VIII.  Lepidine*. 
Cotyledons  incumbent. 

27.  Lepidium. 

28.  Capsella. 

Tribe  IX.  SUBULARIEiE. 
Cotyledons  incumbent,  long,  linear,  curved  back  above  their  base ; 
cells  many-seeded. 

29.  Subularia. 

Tribe  X.  Senebriere^e. 
Cotyledons  incumbent,  long  linear,  curved  back  above  their  base  ; 
cells  one-seeded. 

30.  Senebriera. 

Sub-Order  IV.  NuCAMENTACEA 
Pouch  (silicle)  scarcely  dehiscent,  often  1-celled,  owing  to  the 
absence  of  the  dissepiment. 

Tribe  XI.  Isatis. 

Cotyledons  incumbent. 

31.  Isatis. 

Sub-Order  V.  Lomentace.e. 
Silicle  or  silique  dividing  transversely  in  single-seeded  cells  ;  the 
true  silique  often  barren,  all  the  seeds  being  in  the  beak. 

Tribe  XII.  Cakilineje. 
Cotyledons  accumbent. 

32.  Cakile. 

Tribe  XIII.  Raphanej:. 
Cotyledons  conduplicate. 

33.  Crambe. 

34.  Raphanus. 
CRUCIROSTRA.  [Loxiadje.] 

CRUSTA'CEA,  Crustacds  of  the  French,  Krustenthiere  of  the 
Germans,  Ma\aK6srpaKa  of  Aristotle  and  the  ancient  Greeks,  a 
class  of  Articulated  Animals,  whose  external  covering  is  less  solid 
than  that  of  the  majority  of  Testaceous  Mollusks,  but  much 
firmer  and  harder  than  the  skin  of  the  Naked  Mollusks ;  and  whose 
conformation  is  essentially  distinguishable  from  other  classes,  espe- 
cially in  the  circulating,  respiratory,  and  locomotive  organs.  The 
Common  Crab  [Crab],  the  Lobster,  and  Crayfish  [Astacus],  the 
Common  Shrimp  [Crangonim],  and  the  Water-Fleas  [Branchio- 
POB-a],  may  be  taken  as  types  of  different  sections  of  this  family. 

As  in  many  of  the  Testaceous  Mollusks,  the  skeleton  of  the  Crustacea 
is  external.  It  is  made  up  of  the  tegumentary  envelope,  which,  in 
some  of  the  class,  always  continues  soft,  but  in  the  greater  portion  is 
very  firm,  forming  a  shelly  case  or  armour,  in  which  all  the  soft  parts 
are  contained.  In  the  more  perfect  Crustaceans  it  is  complex.  The 
following  description  of  its  component  parts  is  from  the  pen  of 
M.  Milne-Edwards,  who,  in  his  '  Histoire  Naturelle  des  CrustaceV 
(Paris,  1834,  &c,  8vo),  and  in  the  article  'Crustacea'  in  the  '  Cyclo- 
paedia of  Anatomy  and  Physiology  (London,  1839;  &c),  has  given 
the  most  complete  view  of  the  organisation  of  this  family.  Taking 
the  Brachyura,  or  Short-Tailed  Crustaceans,  as  his  instance  of  the 
more  highly  developed  forms  of  the  class  in  which  the  complex 
structure  is  exhibited,  he  thus  proceeds,  "  The  integument  consists  of 
a  coriuin  and  an  epidermis,  with  a  pigmentary  matter  of  a  peculiar 
nature,  destined  to  communicate  to  the  latter  membrane  the  various 
colours  with  which  it  is  ornamented.  The  corium  or  dermis,  as 
among  the  Vertebrata,  is  a  thick,  spongy,  and  very  vascular  membrane; 
on  its  inner  surface  it  is  intimately  connected  with  a  kind  of  serous 
membrane,  which  lines  the  parietes  of  the  cavities  in  the  Crustacea  in 
the  same  manner  as  the  serous  membranes  line  the  internal  cavities 
among  the  Vertebrata;  these  two  membranes,  divided  in  the  latter 
order  by  the  interposition  of  muscular  and  bony  layers,  which  cover 
and  protect  the  great  cavities,  become  closely  united  when  these 
layers  disappear,  as  they  do  in  the  Crustacea,  in  consequence  of  the 
important  changes  that  take  place  in  the  conformation  of  the  apparatus 
of  locomotion.  The  corium  again,  among  the  Crustacea,  is  completely 
covered  on  its  outer  surface  by  a  membranous  envelope  unfurnished 
with  blood-vessels,  and  which  must  be  held  in  all  respects  as  analogous 
to  the  epidermis  of  the  higher  animals.  It  is  never  found  in  the 
properly  membranous  state,  save  at  the  time  of  the  Crustacea  casting 
their  shell ;  at  this  period,  it  is  interposed  between  the  corium  and 
the  solid  covering  ready  to  be  cast  off,  and  has  the  appearance  of  a 
pretty  dense  and  consistent  membrane,  in  spite  of  its  thinness.  It 


forms,  as  among  animals  higher  in  the  scale,  a  kind  of  inorganic 
lamina,  applied  to  the  surface  of  the  corium,  from  which  it  is  an 
exudation.  After  the  fall  of  the  old  shell  it  becomes  thicker  and 
very  considerably  firmer,  owing  to  the  deposition  or  penetration  of 
calcareous  molecules  within  its  substance,  as  well  as  by  the  addition 
of  new  layers  to  its  inner  surface.  The  degree  of  hardness  finally 
acquired,  however,  and  the  amount  of  calcareous  matter  deposited 
within  it,  vary  considerably ;  in  many  members  of  the  class,  it  remains 
semicorneous,  in  a  condition  very  similar  to  that  of  the  integuments 
of  insects,  with  which,  moreover,  it  corresponds  very  closely  in  point 
of  chemical  composition  ;  in  the  higher  crustaceans,  again,  its  compo- 
sition is  very  different :  thus,  whilst  chitine  in  combination  with 
albumen  is  the  principal  element  in  the  tegumentary  skeleton  of  some 
species,  this  substance  scarcely  occurs  in  the  proportion  of  one  or 
two  tenths  in  the  carapace  of  the  Decapods,  which,  on  the  contrary, 
contains  60  and  even  80  per  cent,  of  phosphate  and  carbonate  of  lime, 
the  latter  substance  particularly  occurring  in  considerably  larger 
proportion  than  the  former.  With  regard  to  the  pigmentum,  it  is 
less  a  membrane  or  reticulation  than  an  amorphous  matter  diffused 
through  the  outermost  layer  of  the  superficial  membrane,  being 
secreted  like  this  by  the  corium.  Alcohol,  ether,  the  acids,  and  water 
at  212°  Fahr.,  change  it  to  a  red  in  the  greater  number  of  species; 
but  there  are  some  species  in  which  it  may  be  exposed  to  the  action 
of  these  different  agents  without  undergoing  any  perc3ptible  change. 
The  epidermic  layer  hardened  in  different  degrees  is  the  part  which 
mainly  constitutes  the  tegumentary  skeleton  of  the  Crustacea.  In  its 
nature  it  is  obviously  altogether  different  from  that  of  the  internal 
skeleton  of  the  Vertebrata ;  still  its  functions  are  the  same,  and  this 
physiological  resemblance  has  led  naturalists  to  speak  of  these  two 
pieces  of  organic  mechanism,  so  dissimilar  in  their  anatomical  relations, 
under  the  common  name  of  skeleton.  The  tegumentary  skeleton  of 
the  Crustacea  consists,  like  the  bony  skeleton  of  the  Vertebrata,  of  a 
great  number  of  distinct  pieces  connected  together  by  means  of 
portions  of  the  epidermic  envelope  which  have  not  become  hardened, 
in  the  same  way  as,  among  the  higher  animals,  certain  bones  are 
connected  by  cartilages,  the  ossification  of  which  is  only  accomplished 
in  extreme  old  age." 

This  skeleton,  or  crustaceous  frame-work,  consists  of  a  series  of 
rings  varying  in  number,  the  normal  number  of  the  body-segments 
being  twenty-one.  Instances  of  a  larger  number  are  rare,  and  a  less 
number  seldom  occurs  ;  one  or  more  rings  may  be  apparently  absent, 
but  in  such  cases  they  will  generally  be  found  consolidated  as  it  were. 
In  the  embryo  the  segments  are  developed  in  succession  from  before 
backwards ;  the  posterior  rings  therefore  are  generally  absent  when 
the  number  is  defective.  Each  ring  is  divisible  into  two  arcs,  one 
upper  or  dorsal,  the  other  lower  or  ventral.  Each  arc  may  present  as 
many  as  four  elementary  pieces.  Two  of  these  united  in  the  mesial 
line  form  the  tergum  ;  the  sides  of  this  upper  arc  are  framed  of  two 
other  portions  denominated  flanks  or  epimeral  pieces.  The  lower 
arc  is  a  counterpart  of  the  upper.  Two  of  the  four  pieces  into  which 
it  is  divisible  constitute  the  sternum,  situated  in  the  mesial  line,  and 
are  flanked  by  two  episternums.  These  two  arcs  do  not  cohere  at 
their  edges,  but  a  space  is  left  for  the  insertion  of  the  lateral  append- 
ages or  extremities  which  correspond  with  them.  (Milne-Edwards  ; 
Audouin.) 

The  one-and-twenty  rings  above  mentioned  are  generally  divisible 
into  three  sections  of  seven  each,  and  may  be  considered  as  corre- 
sponding with  the  three  regions  which  zoologists  have  generally 
consented  to  recognise  in  the  bodies  of  the  crustaceans,  under  the 
denominations  of  a  head,  a  thorax,  and  an  abdomen  ;  but  the  student 
should  be  on  his  guard  against  the  false  impressions  which,  as  M.  Milne- 
Edwards  observes,  are  likely  to  arise  from  these  terms,  by  their  leading 
the  mind  to  liken  them  to  the  grand  divisions  in  the  Vertebrata,  which 
are  defined  by  the  same  expressions. 

The  cephalo-thoracic  portion  and  carapace  first  claim  our  attention, 
and  the  latter  acquires  its  greatest  development  in  the  Decapods. 
"  In  these  animals,"  says  M.  Milne-Edwards,  "the  frame-work  of  the 
body  does  not  appear  at  first  sight  to  consist  of  more  than  two  por- 
tions, the  one  anterior,  formed  by  the  carapace,  and  representing  the 
cephalic  and  thoracic  segments  conjoined;  the  other  posterior  formed 
by  the  abdomen.  In  reality,  the  first  fourteen  rings  of  the  body  are 
covered  by  this  enormous  buckler,  and  are  so  intimately  conjoined 
a3  to  have  lost  all  their  mobility ;  the  whole  of  the  thoracic  segments 
thus  hidden  below  the  carapace  are  connected  with  it  in  their  superior 
parts;  they  are  only  joined  with  one  another  underneath  and  late- 
rally ;  and  their  tergal  parts  having,  in  consequence  of  this,  become 
useless,  are  no  longer  to  be  found,  being  in  some  sort  replaced  by  the 
great  cephalic  buckler ;  thus  the  whole  of  these  rings,  in  conformity 
with  this  arrangement,  are  imperfect  and  open  above." 

The  subjoined  cut  represents  the  carapace  of  a  Brachyurous  or 
Short-Tailed  Crustacean,  and  the  regions  of  which  it  is  composed, 
named  after  the  viscera  and  organs  protected  by  them. 

The  succeeding  figure  represents  the  carapace  of  a  Macrourous  or 
Long-Tailed  Crustacean. 

The  abdomen  is  most  fully  developed  in  the  Macroura,  or  Long-Tailed 
Crustaceans,  in  many  of  which  it  becomes  a  very  important  organ  of 
motion,  and  in  them  there  is  a  comparatively  small  development  of 
the  carapace ;  while  in  the  Brachyura,  or  Short-Tailed  Crustaceans, 
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Carapace  of  Carcinus  m<rnas  {Cancer  mamas,  Linn.) 
a,  a,  Region  of  the  stomach,  or  gastric  region  ;  b,  genital  region ;  r,  cardiac 
region  ;  d,  posterior  cardiac  region  ;  e,  e,  branchial  regions  ;  /,  /,  hepatic  region. 


Carapace  of  common  Crawfish  (Astacus  fluviatihs). 
a,  Gastric  region  ;  b,  genital  region  ;  c,  cardiac  region  ;  d,  posterior  cardiac 
region ;  e,  e,  branchial  regions. 

this  rule  is  reversed,  the  abdomen  being  comparatively  small,  and  the 
great  development  taking  place  in  the  carapace,  illustrating  the  "  loi 
de  balancement  organique"  of  M.  Geoffroy  St.  Hilaire.  The  Common 
Crab  and  Common  Lobster  afford  striking  examples  of  this  law  of 
organic  equivalents. 


View  of  the  under  side  of  the  female  of  Thelphusa  fluriatilis,  with  the  tail  or 
abdomen  extended. 

a,  b,  c,  d,  e,  sternal  pieces  ;  /,  g,  h,  i,  latero-sternal  pieces ;  k,  h,  external 
apertures  of  the  female  organs  of  generation ;  I,  I,  I,  abdominal  appendages,  or 
false  feet.  The  detached  figure  represents  one  of  these  appendages  removed 
from  the  abdomen  ;  the  palp  marked  m  carries  the  ova  during  incubation. 


View  of  the  under  side  of  the  male  of  Tttelphusa  fluvialilis,  with  the  male 
oigans.    The  detached  figure  represents  one  of  these  organs. 

On  this  subject  Professor  Bell  remarks  : — "  When  we  consider  the 
almost  endless  diversity  of  form  under  which  the  species  composing 
this  class  of  animals  appear,  the  astonishing  discrepancy  which  exists 
in  the  forms  and  relative  proportions  of  the  different  regions  of  the 
body,  and  other  parts  of  their  organisation  for  the  performance  of 
offices  and  functions  equally  various,  and  see  that  all  these  diversities 
are  produced  only  by  modifications  of  a  typical  number  of  parts,  we 
cannot  but  be  struck  by  so  remarkable  and  interesting  an  illustration 
of  the  great  economical  law,  as  it  may  be  termed,  that  the  typical 
structure  of  any  group  being  given,  the  different  habits  of  its  component 
species  or  minor  groups  are  provided  for,  not  by  the  creation  of  new 
organs  or  the  destruction  of  others,  but  by  the  modification  in  form, 
structure,  or  place,  of  organs  typically  belonging  to  the  group." 

One  of  the  necessary  consequences  of  the  condition  of  these 
animals  inclosed  in  a  hard  shell  is  the  power  they  possess  of  throwing 
it  off.  If  this  were  not  the  case  all  growth  would  be  stopped,  except- 
ing increase  of  thickness  in  the  shell  by  a  succession  of  secretions  from 
below.  To  allow  therefore  room  for  the  expansion  and  growth  of 
the  body  and  limbs,  a  provision  for  their  increase  is  made  by  means 
of  moulting,  which,  as  a  general  rule,  is  more  frequent  the  younger 
the  animal  is,  as  indeed  might  be  expected.  Thus  eight  moults  in 
the  short  space  of  seventeen  days  have  been  observed  in  a  young 
Daphnia.  [Beanchiopoda.]  It  can  be  easily  observed  in  the  Common 
Crab.  [Cancer.] 

In  Astacus  flwiatilis,  the  moult,  or  Ecdysis,  as  this  process  is  called, 
is  preceded  by  a  few  days  of  fasting  and  sickness,  and  at  that  time 
the  carapace  becomes  loosened  from  the  corium  to  which  it  was 
attached.  The  corium  begins  forthwith  to  secrete  a  new  shell,  which 
is  at  first  soft  and  membranous,  becomes  gradually  harder  and  harder, 
and  is  at  last  calcareous.  When  all  connection  with  the  old  shell  is 
broken  off,  and  the  corium  has  completely  secreted  the  new  mem- 
branous envelope,  the  animal  begins  to  set  about  freeing  itself  from 
the  old  incumbrance,  and  becomes  very  restless,  the  symptoms  of 
inquietude  increasing  in  proportion  as  the  time  for  emancipation 
draws  nigh.  It  rubs  its  legs  one  against  the  other,  and  finally  throws 
itself  on  its  back.  In  that  situation  it  begins  to  shake  itself  and  swell 
itself  out,  till  it  tears  the  membrane  which  connects  the  carapace 
with  the  abdomen,  and  begins  to  raise  the  former :  then  it  rests  a 
while.  Alternations  of  agitation  and  rest  succeed  each  other  at  inter- 
vals of  longer  or  shorter  duration,  the  carapace  is  completely  raised, 
the  head,  the  eyes,  the  antennas,  are  extricated.  The  greatest  dif- 
ficulty occurs  in  freeing  the  extremities,  nor  could  they  be  extricated 
at  all  did  not  the  old  covering  split  longitudinally  :  and  indeed  it 
frequently  happens  that  the  Crawfish  leaves  a  limb  or  two  behind  ; 
and  is  sometimes  so  fettered,  that  it  perishes  from  inability  to  extri- 
cate itself.  The  abdomen  is  the  last  division  of  the  body  freed,  and 
the  whole  change  generally  takes  place  in  half  an  hour.  Four-and- 
twenty-hours,  or  two  or  three  days  at  furthest,  are  necessary  for  the 
conversion  of  the  soft  and  membranous  integument  which  sheathes 
the  corium  or  naked  body  into  a  firm  calcareous  case  similar  to  the 
last,  and  presenting  the  same  appendages,  even  to  the  hairs ;  although 
M.  Milne-Edwards  has  stated  that  these  last  organs  are  not  formed 
within  the  old  ones,  as  supposed  by  Reaumur,  but  exist  ready-formed 
in  the  new  envelope,  turned  in  towards  the  interior  like  the  fingers  of 
a  glove  turned  in  upon  itself. 

Mr.  Spence  Bate  of  Plymouth,  who  has  very  successfully  studied 
the  Crustacea,  states  that  he  has  confirmed  the  original  observation 
of  Reaumur. 

M.  Milne-Edwards  observes  that  the  time  occupied  in  the  business 
of  throwing  off  the  shell  varies  considerably  in  different  species,  and 
that  it  also  depends  on  atmospheric  influences  ;  and  this  observation 
applies  equally  to  the  number  of  days  required  for  giving  the  new 
tegumentary  sheath  the  consistency  of  the  old  shell ;  and  he  adds, 
that  in  the  whole  of  the  species  which  have  been  duly  watched, 
especially  those  found  on  the  French  shores,  the  period  which  precedes 
and  that  which  follows  the  Ecdysis  is  a  period  of  inquietude  and 
disorder.  The  muscles  are  then  flaccid,  the  flesh  is  soft  and  watery, 
and  the  animals  are  considered  unwholesome  and  unfit  for  food.  An 
exception  to  this  remark  occurs  in  the  Land-Crabs  (Gecarcinus),  which, 
according  to  the  testimony  of  all  who  have  spoken  and  written  on  the 
subject,  are  never  so  delicious  as  during  the  season  of  change. 
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At  the  period  of  Ecdysis,  rounded  flattened  calcareous  concretions 
(carbonate  of  lime),  commonly  called  Oculi  Cmcrorum,  are  formed 
at  the  sides  of  the  stomach  of  the  common  river  crawfish.  (Prep. 
406,  Mus.  Coll.  of  Surg.) 

Every  one  has  occasionally  been  struck  with  the  difference  of  size 
in  the  members  of  crabs  and  lobsters.  One  claw  of  these,  and  other 
crustaceans  which  have  the  claws,  when  perfect,  nearly  equal,  is  often 
found  of  its  full  volume,  while  the  other  is  comparatively  diminutive  ; 
for  the  animal,  upon  the  limb  receiving  any  injury,  has  the  power  of 
suddenly  throwing  it  off,  and  the  effort  does  not  appear  to  be  attended 
with  pain,  though  it  is  frequently  made  when  the  system  receives  a 
severe  shock.  [Astacus.]  The  point  at  which  the  separation  takes 
place  is  always  in  the  second  articulation,  near  the  basis  of  the 
limb,  and  from  the  stump,  which  speedily  cicatrises,  a  new  claw  buds 
forth  with  all  the  proper  articulations,  and  with  an  entire  though 
miniature  resemblance  to  the  rejected  member.  This  new  claw  is 
formed  within  the  old  shell  and  lies  folded  up  until  the  exuvia  are 
shed,  when  it  appears  as  a  part  of  the  new  skeleton.  If  one  of  the 
limbs  be  severed  in  any  other  place  than  the  usual  point  of  sej3aration 
the  stump  goes  on  bleeding,  nor  does  it  heal.  In  such  cases  the 
renovating  process  does  not  commence  until  the  animal  succeeds  in 
separating  the  remains  of  the  member  at  the  proper  point,  and  this 
it  does  by  a  violent  muscular  contraction.  Some  years  ago  there 
were  some  Land-Crabs  (Gecarcinus)  at  the  Garden  of  the  Zoological 
Society,  and  the  apparent  ease  with  which  they  parted  with  their 
smaller  legs  in  order  to  escape  from  any  one  who  injudiciously  took 
them  up  by  those  members  was  very  remarkable.  They  did  not  seem 
to  regard  the  loss  at  all,  and  ran  away  on  the  remainder  of  their  legs 
as  if  nothing  had  happened.  Mr.  Harry  Goodsir  has  pointed  out 
that  this  power  of  renewing  the  members  in  the  Crustacea  depends 
on  a  small  glandlike  body  seated  at  the  base  of  each  limb.  This 
body  consists  of  a  great  number  of  large  nucleated  cells,  which  are 
interspersed  throughout  a  fibro-gelatinous  mass.  It  is  supplied  by  a 
vessel  and  a  nerve.  Mr.  Spence  Bate  describes  the  development  of 
the  shell  as  follows  : — 

"  Immediately  above  the  heart,  a  pulp  consisting  of  nucleated  cells, 
areolar  tissue,  (and  blood  vessels  ?),  is  formed,  extending  to  the 
internal  surface  of  the  shell,  from  which  it  is  separated  by  a  layer  of 
pigment  which  gives  colour  to  the  new  formation.  Towards  the 
base,  that  is,  immediately  above  the  heart,  the  cells  are  uniformly  large 
and  distinct,  while  an  areolar  tissue  ramifies  throughout  the  whole. 
As  advance  is  made  from  the  base,  cells  of  less  size  mix  with  them, 
which  increase  in  number  as  they  diminish,  in  diameter,  until  they 
approach  the  layer  of  pigment,  immediately  beneath  which  they 
adapt  themselves  by  mutual  pressure  into  a  polygonal  form.  The 
pulp  extends  over  the  whole  periphery  of  the  crab,  immediately 
beneath  the  shell ;  the  thickness  of  the  pulp  decreases  with  the 
distance  from  the  centre ;  and  the  larger  cells  become  fewer  in 
number,  the  mass  being  made  of  the  smaller  cells  which  become  the 
secreting  organs  of  the  future  shell,  which  process  commences  pre- 
viously to  and  is  completed  after  the  removal  of  the  exuvia;."  ('  Annals 
of  Nat.  Hist.,'  vol.  vii.) 

Of  the  nature  of  the  organs  of  locomotion  developed  by  the 
external  skeleton,  Milne-Edwards  has  given  the  best  account : — 

"  The  kind  of  solid  sheath  formed  by  the  tegumentary  skeleton  of 
the  Crustacea,  and  which  includes  in  its  interior  the  whole  of  the 
viscera  and  other  soft  parts  of  these  animals,  is  required  to  be  so 
constructed  as  not  to  oppose  locomotion ;  consequently  there  exist, 
either  between  the  different  rings  of  the  body  or  the  various  con- 
stituent elements  of  the  limbs,  articulations  destined  to  admit  of 
motion  to  a  greater  or  less  extent  between  these  different  pieces. 
The  structure  of  these  articulations  is  of  the  most  simple  kind ;  the 
moveable  piece  rests  upon  that  which  precedes  it  by  two  hinge-like 
joints,  situated  at  the  two  extremities  of  a  line  perpendicular  to  the 
plane  in  which  the  motion  takes  place.  In  the  internal  portion  of  the 
edge  of  the  moveable  piece  comprised  between  the  joints  there  exists 
a  notch  of  greater  or  less  depth,  destined  to  admit  of  flexion,  whilst 
on  the  opposite  or  external  side  the  same  edge  generally  glides  under 
that  of  the  preceding  piece.  This  kind  of  articulation,  whilst  it  is  the 
most  favourable  to  precision  of  movement  and  to  strength,  has  the 
disadvantage  of  admitting  motion  in  one  plane  only ;  therefore  the 
whole  of  the  rings  of  the  body,  the  axis  of  motion  being  entirely 
parallel,  cannot  move  save  in  a  vertical  plane ;  but  nature  has  intro- 
duced a  kind  of  corrective  of  this  disadvantage  in  the  structure  of 
the  limbs,  by  changing  the  directions  of  the  articular  axis,  whence 
ensues  the  possibility  of  general  motions  being  performed  in  every 
direction.  Between  the  two  fixed  points  two  opposed  empty  spaces 
are  observed,  left  by  the  rings  severally,  and  destined  to  admit  of  the 
occurrence  of  motions  of  flexion  and  extension.  The  tegumentary 
membrane  which  fills  it  never  becomes  incrusted  or  calcareous,  but 
always  continues  soft  and  flexible. 

"  The  tegumentary  skeleton  supplies  the  apparatus  of  locomotion 
with  fixed  points  of  action  as  well  as  with  the  levers  necessary  to 
motion.  The  immediate  or  active  organs  of  this  apparatus  are  the 
muscles,  the  colour  of  which  is  white,  and  the  structure  of  which 
presents  no  peculiarity  worthy  of  notice.  They  are  attached  to  the 
pieces  which  they  are  required  to  move  either  immediately  or  by  the 
intermedium  of  horny  or  calcareous  tendons,  which  are  implanted 


upon  the  edge  of  the  segment  to  which  they  belong.  To  the  fixed 
point  they  are  most  commonly  attached  immediately.  Their  struc- 
ture is  simple,  and  each  segment  in  fact,  as  has  already  been  said, 
being  contrived  to  move  in  one  fixed  and  determinate  plane,  the 
muscles  which  communicate  motion  to  it  can  constitute  no  more 
than  two  systems  antagonists  to  each  other,  the  one  acting  in  the 
sense  of  flexion,  by  which  the  segment  moved  is  approximated  to 
that  which  precedes  it,  the  other  in  the  sense  of  extension,  by  which 
the  segment  is  brought  into  the  position  most  remote  from  the  centre 
of  motion.  The  muscles  that  produce  these  opposite  effects,  as  might 
have  been  concluded,  are  found  implanted  into  the  opposite  arms  of 
the  lever  upon  which  their  energy  is  extended. 

"  The  motions  in  flexion  tend  universally  to  bring  the  extremities 
and  the  different  rings  towards  the  ventral  aspect  of  the  body  ;  it  is 
consequently  upon  this  aspect  that  the  flexor  muscles  are  inserted, 
and  these  are  in  general  the  more  powerful.  On  the  contrary,  and  in 
accordance  with  the  nature  of  the  motion  produced,  it  is  upon  the 
superior  or  dorsal  aspect  of  the  segments  that  the  extensor  muscles 
are  attached.  In  the  trench  the  two  orders  of  muscles  generally 
form  two  distinct  layers,  the  one  superficial,  the  other  deep ;  the 
former  thin  and  sometimes  absent,  the  second  on  the  contrary  very 
powerful  wherever  powerful]  motions  are  required.  The  muscles 
generally  extend  from  the  arc  above  to  the  one  immediately  below, 
passing  for  the  most  part  from  the  anterior  edge  of  the  upper  to  the 
anterior  edge  of  the  lower  segment.  The  extent  and  the  direction  of 
the  flexion  of  which  any  segment  is  susceptible  depend  on  the  size  of 
the  interannular  spaces  above  or  below  the  ginglymoid  joints ;  and  as 
these  spaces  are  in  general  of  considerable  magnitude  on  the  ventral 
aspect,  whilst  the  superior  arcs  are  in  contact,  and  can  only  ride  one 
over  another  in  a  greater  or  less  degree,  it  is  only  downwards  that 
the  body  can  be  bent  upon  itself,  while  upwards,  or  in  the  sense  of 
extension,  it  can  hardly  in  general  be  brought  into  the  horizontal  line. 

"  Thus  far  what  has  been  said  applies  more  especially  to  the  rings  of 
the  body,  but  the  extremities  present  nothing  that  is  essentially 
different,  either  as  regards  the  mode  in  which  the  tubular  segments 
are  articulated  to  one  another,  or  as  regards  the  mode  in  which  the 
muscles  are  inserted.  Each  of  these  indeed  having  but  one  kind  of 
motion,  and  even  that  very  limited  in  its  extent,  nature  has  aided  the 
deficiency,  as  has  been  stated,  by  increasing  the  number  of  articula- 
tions, by  which  extent  of  motion  is  conferred,  and  in  varying  the 
direction  of  the  articular  axes,  an  arrangement  by  which  the  animal 
obtains  the  ability  of  moving  in  every  direction,  but  at  the  expense 
of  power,  rapidity,  and  precision  in  its  motions.  Each  segment  of  a 
limb  incloses  the  muscles  destined  to  move  that  segment  which  suc- 
ceeds it,  unless  it  be  too  short  and  weak  for  this  end,  in  which  case 
the  muscles  themselves  have  their  origin  at  some  point  nearer  to  the 
medium  plane  of  the  body.  As  a  general  law  the  muscles  are  observed 
to  be  more  powerful  in  proportion  as  they  are  nearer  to  the  centre, 
which  is  to  be  explained  by  the  fact  that  each  motion  they  then  com- 
municate is  transmitted  to  a  larger  portion  of  a  limb,  to  a  lever 
longer  in  that  sense  in  which  it  is  disadvantageous  to  the  power. 
Occasionally  however  the  two  last  segments  of  a  member  are  converted 
into  a  sort  of  hand,  and  in  this  case  the  penultimate  segment  some- 
times includes  a  muscular  mass,  which  may  surpass  in  power  the 
same  system  in  the  whole  of  the  limb  besides.  Those  muscles  that 
put  an  extremity  generally  into  motion  are  attached  to  the  sides  of 
the  thoracic  cavity,  and  the  apodemata  supply  them  with  surfaces  of 
insertion  of  great  extent,  and  very  favourably  situated  as  regards 
their  action.  They  occupy  the  double  rank  of  cells  formed  by  these 
laminae,  but  they  vary  too  much  in  their  mode  of  arrangement  to 
admit  of  our  saying  anything  generally  upon  this  head.  The  motion 
of  translation  or  from  place  to  place,  the  only  kind  upon  which  it 
seems  necessary  to  say  anything  here,  is  effected  in  two  modes, 
either  by  the  alternate  flexion  and  extension  of  the  trunk,  or  by  the 
play  of  the  limbs. 

"  In  those  Crustacea  which  are  formed  essentially  for  swimming, 
the  posterior  part  of  the  body  is  the  principal  agent  in  enabling  the 
animal  to  change  its  place ;  but  here  the  motions,  instead  of  being 
lateral,  are  vertical ;  and  instead  of  causing  the  creature  to  advance 
they  cause  it  to  recede  :  it  is  by  bending  the  abdomen  suddenly 
downwards,  and  bringing  it  immediately  under  the  sternum,  that  it 
strikes  the  water,  and  consequently  by  darting  backwards  that  the 
animal  makes  its  way  through  the  liquid.  [Astacus.]  From  what 
has  now  been  said  it  may  be  imagined  that  the  Crustacea  whose  con- 
formation is  the  best  adapted  for  swimming  have  the  abdomen  largely 
developed,  and  this  is  in  fact  what  we  always  observe;  the  Amphi- 
poda  and  Decapocla  Macroura  are  examples ;  whilst  in  the  walking 
Crustacea,  such  as  the  Crabs,  the  Caprella,  the  Oniscus,  &c,  this  por- 
tion of  the  body  attains  but  very  insignificant  dimensions.  In  the 
swimming  Crustacea  the  appendages  of  the  penultimate  segment  of 
the  abdomen  also  become  important  organs  of  locomotion,  inasmuch 
as  they  for  the  most  part  terminate  hi  two  broad  horizontal  plates, 
which*  with  the  last  segment,  also  become  lamelliform,  constitute  an 
extensive  caudal  fin  arranged  in  the  manner  of  a  fan.  We  have 
already  said  that  the  thoracic  extremities  alone  constitute  true  ambu- 
latory lirubs.  When  destined  for  swimming  only,  their  segments  are 
lamelliform,  and  the  palp,  as  well  as  the  stem,  contributes  to  form  the 
kind  of  oar  which  each  of  them  then  constitutes. 
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"To  conclude,  the  stemmatous  portion  of  the  thoracic  extremities, 
■whilst  it  Btill  preserves  the  general  form  which  we  have  assigned  it, 
is  modified  in  some  cases  to  serve  for  walking  as  well  as  swimming,  or 
to  aid  the  animal  as  an  instrument  for  bun-owing  with  facility,  and 
making  a  cavity  for  shelter  among  the  sand.  Thus  in  the  Decapods 
that  burrow,  the  last  segment  of  the  tarsus  assumes  a  lanceolated 
form  ;  and  in  the  swimming  Brachyura,  the  same  segment,  especially 
of  the  last  pair  of  extremities  (Matuta,  for  example),  appears  entirely 
lamellar." 

Any  one  who  will  take  the  trouble  of  going  over  this  excellent 
description  with  a  common  crab  and  lobster  before  him,  will  have  a 
clear  idea  of  the  locomotive  system  in  these  animals. 

We  have  only  further  to  add,  that  in  a  great  number  of  species  one 
or  several  pairs  of  the  thoracic  extremities  are  modified  so  as  to 
become  instruments  of  prehension  ;  sometimes  it  is  the  last  segment 
of  the  limb  which,  acquiring  more  than  usual  mobility,  bends  in  such 
a  manner  as  to  form  a  hook  with  the  preceding  segment ;  sometimes 
it  is  this  penultimate  segment  which  extends  below  or  by  the  side  of 
the  last,  so  as  to  form  a  kind  of  immoveable  finger  with  which  it  is 
placed  in  opposition.  In  the  first  instance  these  instruments  are 
denominated  subcheliform  claws,  in  the  second  chela;  simply,  or 
cheliform  claws. 


Claw  (cheliform)  of  Thelphusa  JluviatUU. 
a,  moveable  finger ;  I,  hand  (tnanus)  and  immoveable  finger  ;  c,  carpus,  or  wrist 


Posterior  foot  of  Thelphusa  flmiatilii. 
a,  Haunch  (hanche)  ;  b,  trochanter;  c,  thigh  (femur);  d,  leg;  e,  metatar- 
sus ;  /,  tarsus,  or  nail. 

We  come  now  to  the  organs  of  digestion.  The  cheliform  or  sub- 
cheliform claws  may  be  considered  as  ancillary  to  this  important  part 
of  the  organisation  of  the  Crustacea  ;  and  there  are  other  parts,  the 
details  of  which  we  proceed  to  give  before  we  enter  at  Iwge  into  this 
part  of  the  subject. 


Jaw-feet  (pieds  machoires),  &c,  of  Thelphusa  fluviatilis. 
1,  right  external  jaw-foot  ;  A,  its  internal  blade,  or  tige ;  a,  b,  c,  d,  e,  its 
various  articulations  ;  B,  its  external  blade,  or  palp  ;  2,  jaw  of  the  fourth  pair 
with  its  palp  ;  3,  jaw  of  the  third  pair  with  its  palp  ;  4,  jaw  of  the  second 
pair;  5,  jaw  of  the  first  pair;  6,  mandible  with  its  palp;  7,  upper  lip;  8, 
tongue  (langue)  or  lower  lip. 

The  maxillary  limbs  above  represented,  which  constitute  the  jaws 
in  the  Masticating  Crustaceans,  reach  in  them  their  highest  develop- 
ment ;  whilst  in  the  Sucking  Crustaceans,  which  are  parasites,  and 
feed  on  the  juices  of  other  animals,  a  great  difference  of  structure  is, 
as  might  be  expected,  observable ;  certain  parts  of  the  apparatus  being 
elongated  into  a  proboscis  or  tube  of  longer  or  shorter  dimensions 


adapted  for  sucking,  and  in  the  interior  of  which  are  two  slender 
pointed  processes  that  act  as  lancets  for  the  purpose  of  perforation, 
in  lieu  of  the  true  mandibles. 

The  basilar  articulations  of  the  anterior  thoracic  extremities  in 
many  species  are.  employed  to  seize,  hold  fast,  and  in  a  considerable 
degree  comminute,  the  food  ;  and  the  most  perfect  development  of 
this  design  is  manifested  in  the  cheliform  claws  of  the  lobsters  and 
crabs,  with  all  their  admirable  modifications  for  powerful  prehension. 

The  mouth  is  a  mere  opening  of  the  short  oesophagus ;  nor  is  it 
furnished  with  a  tongue — the  organ  so  named  (langue  and  languette) 
is  no  more  than  a  horny  and  lamellar  process,  performing  in  a  degree 
the  functions  of  a  lower  lip.  The  oesophagus,  which  terminates 
without  any  interruption  in  the  stomach,  and  both  parts,  with  one 
striking  exception  in  the  case  of  the  latter,  which  we  shall  presently 
mention,  present  nothing  remarkable,  consisting,  as  well  as  the  whole 
of  the  intestinal  canal,  of  two  membranous  layers,  and  presenting  a 
considerable  resemblance  to  the  same  part  of  the  organisation  of  the 
higher  animals.  The  stomach  is  globular  and  capacious,  occupying 
much  of  the  area  of  the  cephalic  cavity,  and  consisting  of  two  distinct 
portions :  1,  the  cardiac  region,  surmounting  the  mouth  and  oeso- 
phagus ;  2,  the  pyloric,  placed  behind  the  cardiac  region. 

Around  the  pylorus  is  situated  that  extraordinary  apparatus  of  hard 
tubercles  or  sharp  teeth  which  operate  as  grinding  or  tearing  organs 
on  the  food  submitted  to  the  action  of  this  animal  mill ;  and  though 
the  different  pieces  vary  considerably  in  different  species,  their  greater 
or  less  development  depending  upon  the  nature  of  the  food  taken  by 
those  species,  they  may  be  traced  in  all  the  Brachyura  and  Macroura. 
In  Squilla  this  masticatory  framework  is  reduced  to  two  half-horny 
pieces,  with  rounded  projections  ;  and,  to  make  up  for  this  deficiency, 
a  branch  of  each  mandible  reaches  down  to  the  pyloric  orifice. 

From  the  pylorus  the  intestine  proceeds  direct  to  the  vent,  there 
being  no  convolution  ;  but  in  the  higher  Crustaceans  it  is  distinguish- 
able into  two  portions,  to  which  the  names  of  duodenum  and  rectum 
have  been  applied,  and  which  are  sometimes,  in  the  lobster  for  in- 
stance, separated  by  a  valve,  but  more  frequently  are  without  defined 
limits.  In  the  lower  Crustaceans  the  intestine  i3  cylindrical,  and 
offers  no  difference  throughout  its  whole  length  from  the  stomach  to 
the  vent,  which  is  always  situated  in  the  last  ring,  and  has  its  orifice 
closed  by  muscular  fibres  which  perform  the  functions  of  a  sphincter. 

The  liver  is  largely  developed  in  many  of  the  Crustacea,  especially 
in  the  Decapods ;  indeed,  no  one  can  eat  a  crab  or  a  lobster  without 
being  struck  with  the  large  proportions  of  this  viscus,  which  in  those 
species  is  considered  so  delicious.  In  the  Edriophthalmians,  on  the 
contrary,  it  is  almost  rudimentary,  there  being  in  them  only  three 
pairs  of  biliary  vessels,  much  resembling  those  of  insects.  The  organ, 
when  well  developed,  consists  of  two  symmetrical  portions,  generally 
separated  from  each  other,  and  composed  of  a  collection  of  csecums, 
which  at  one  of  their  extremities  discharge  their  secretion  into  excre- 
tory ducts,  which  being  converted  by  their  union  into  longer  and 
larger  vessels,  pour  the  bile  ultimately  through  a  double  channel  into 
the  pylorus.  The  nature  of  the  whitish  fluid  secreted  by  the  two, 
and,  as  it  is  said,  in  some  cases  three,  elongated  blind  tubular  worm- 
like organs — the  first  two  situated  on  each  side  of  the  pylorus,  and  the 
third  on  the  middle  of  the  intestine  a  short  way  below  them — is  not 
known,  nor  is  its  use. 

The  two  green  glandular  organs  placed  on  each  side  of  the  oeso- 
phagus are  supposed  to  act  in  some  degree  as  substitutes  for  salivary 
glands. 

Much  has  been  written  on  the  subject  of  the  vascular  system  of  the 
Crustacea.  The  following  are  the  conclusions  to  which  Milne-Edwards 
and  V.  Audouin  came,  after  a  careful  study,  as  well  of  the  anatomical 
disposition  of  the  circulating  apparatus  of  the  Crustacea,  as  of  the 
progress  of  the  blood  through  its  interior : — 

"  The  circulation  of  the  blood  in  these  animals  is  accomplished  in  » 
manner  very  similar  to  what  takes  place  in  the  Mollusca.  The  blood 
pushed  forward  by  the  heart,  is  distributed  to  every  part  of  the  body 
from  whence  it  is  returned  into  large  sinuses  situated  at  no  great 
distance  from  the  base  of  the  branchiae ;  from  these  sinuses  it  is  sent 
on  to  the  respiratory  apparatus,  which  it  traverses,  and  from  which  i+ 
finds  its  way  to  the  heart,  to  recommence  the  same  circle  anew.  The 
heart  is  consequently  aortic  and  single.  The  heart  is  always  found 
in  the  median  line  of  the  body,  and  lying  over  the  alimentary  canal, 
near  the  dorsal  aspect.  Its  form  is  various ;  in  the  Decapods  it  is 
nearly  square,  and  lies  in  the  middle  and  superior  part  of  the  thorax, 
being  separated  from  the  carapace  by  tegumentary  membranes  only, 
and  may  be  seen  in  the  space  included  between  the  two  vaults  of  the 
flanks.  In  structure  it  appears  to  be  composed  by  the  interlacement 
of  numerous  muscular  fibres,  fixed  by  their  extremities  to  neighbouring 
parts,  and  passing  to  some  distance  over  the  aggregate  at  either  end, 
so  that  the  whole  organ  brings  to  mind  such  a  figure  as  would  be 
formed  by  the  superposition  of  a  number  of  stars  the  rays  of  which 
do  not  correspond.  In  the  other  orders  this  general  form  of  the  heart 
varies  considerably,  from  the  figure  of  an  oblong  square  of  rather 
inconsiderable  Bize,  as  it  occurs  in  the  Decapoda,  to  that  of  a  long 
cylindrical  vessel  extending  through  the  whole  length  of  the  body,  as 
it  appears  in  the  Stoynapoda  and  the  Edriophthalmians.  In  the 
former  of  these  it  gives  origin  to  six  vascular  trunks,  three  of  which 
issue  from  the  anterior  edge,  and  three  from  the  posterior  surface ; 
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each  of  the  six  openings  is  closed  by  a  valvular  apparatus,  which 
prevents  the  regurgitation  of  the  blood. 

"  The  first  of  the  three  anterior  vessels  is  situated  in  the  median 
line,  and  is  distributed  to  the  eyes,  in  consequence  of  which  we  have 
entitled  it  the  ophthalmic  artery.  Lodged  within  the  substance  of 
the  general  tegumentary  membrane,  it  continues  its  course  without 
undergoing  any  subdivision  along  the  median  line  through  the  whole 
length  of  the  thorax,  until,  arrived  opposite  the  eyes,  it  subdivides 
and  terminates  in  two  branches,  which  penetrate  the  ocular  peduncles. 
On  the  two  sides  are  the  two  antennary  arteries.  They  run  obliquely 
towards  the  antennae,  sending  off  numerous  branches  to  the  tegumen- 
tary membrane,  in  which  they  are  at  first  lodged ;  they  then  plunge 
more  deeply,  sending  branches  to  the  stomach  and  its  muscles,  and  to 
the  organs  of  generation,  between  which  they  insinuate  themselves 
by  following  the  folds  of  the  same  membrane  which  parts  them. 
Lastly,  each  of  these  vessels  subdivides  into  two  branches,  one  of 
which  proceeds  to  the  internal  and  the  other  to  the  external  antenna. 

"  Two  hepatic  arteries  arise  from  the  fore  part  of  the  inferior  sur- 
face of  the  heart,  and  penetrate  the  liver,  there  to  be  ramified  ;  but 
they  are  only  found  double  and  distinct  from  one  another  so  long  as 
the  liver  is  met  with  divided  into  two  lobes,  as  it  is  in  the  crawfish 
and  lobster. 

"  From  the  posterior  part  of  the  same  surface  of  the  heart  there 
proceeds  a  large  trunk,  which,  from  its  importance,  might  be  com- 
pared with  the  aorta.  This  is  unquestionably  the  vessel  which  many 
authors  have  spoken  of  as  a  great  vena  cava  ;  we  have  entitled  it  the 
sternal  artery.  It  bends  forward,  giving  origin  to  two  abdominal 
arteries,  dips  into  the  sternal  canal,  distributing  branches  to  the 
different  thoracic  rings,  as  also  to  the  first  five  cephalic  rings,  which 
it  passes  over  in  its  course.  Meeting  with  the  oesophagus,  it  bifur- 
cates, but  still  sends  branches  to  the  mandibles  and  the  whole  of  the 
anterior  and  inferior  parts  of  the  head. 

"  The  bulb  presented  by  the  sternal  artery  at  its  origin,  in  the 
Macroura,  is  the  part  which  Willis  characterised  as  auricle  of  the 
heart.  As  conceru.n  the  two  abdominal  arteries,  which  may  be  distin- 
guished into  superior  and  inferior,  and  which  arise  from  the  kind  of 
cross  which  it  forms  almost  immediately  after  its  exit,  they  are  in 
precise  relationship  in  point  of  size  with  the  magnitude  and  import- 
ance of  the  abdomen  itself.  In  the  Brachyura  they  are  mere  slender 
twigs ;  in  the  Macroura,  on  the  contrary,  they  are  capacious  stems, 
and  the  inferior  of  the  two  sends  branches  to  the  two  posterior  pairs 
of  thoracic  extremities. 

"  The  disposition  of  the  first  three  vessels  is  the  same  in  the  Stoma- 
pocla  as  in  the  preceding  species  ;  but  the  great  vessel  which  represents 
the  heart  being  extended  through  the  whole  length  of  the  body,  sup- 
plies immediately  other  arterial  branches  in  pairs,  and  in  number 
equal  to  those  of  the  ring3. 

"  The  blood  returns  from  the  different  parts  of  the  body  by  canals, 
or  rather  vacuities,  among  the  tissues  (for  they  have  no  very  evident 
appropriate  parietes),  which  terminate  in  the  venous  sinuses  situated 
close  to  the  branchiae. 

"  In  the  short-tailed  Decapoda  we  find  no  more  than  a  double  series 
of  these  sinuses  included  within  the  cells  of  the  planes  above  the 
articulation  of  the  extremities.  They  communicate  with  one  another, 
and  they  appear  to  have  no  parieties  other  than  laminae  of  cellular 
membrane,  of  extreme  tenuity,  which  cover  the  neighbouring  parts. 
Each  of  them,  nevertheless,  receives  several  venous  conduits,  and 
gives  origin  at  its  superior  and  external  part  to  a  vessel,  which,  tra- 
versing the  walls  of  the  planes  at  the  base  of  the  branchiae,  conducts 
the  blood  to  the  latter  organs.  This  is  the  external  or  afferent  vessel 
of  the  branchiae. 

"We  find  the  same  lateral  venous  sinuses  in  the  Macroura;  but 
instead  of  communicating  with  one  another  athwart  the  thoracic 
septa,  as  is  the  case  in  the  Brachyura,  they  all  empty  themselves  into 
a  great  median  vessel,  which  is  itself  a  venous  sinus,  and  occupies  the 
sternal  canal.  In  the  Squilla  this  sinus  is  almost  the  only  vessel  which 
serves  as  a  reservoir  to  the  venous  blood. 

"  The  blood,  after  being  arterialised  in  its  passage  through  the 
capillaries  of  the  branchiae,  is  poured  into  the  efferent  vessel  which 
runs  along  the  internal  surface  of  each  branchia.  It  enters  the  thora- 
cic cells  in  the  same  manner  as  the  afferent  vessel  passed  out  from 
them,  bends  upwardly  under  the  vault  of  the  flanks,  and  thus  takes 
its  course  towards  the  heart.  It  is  to  this  portion  of  the  canal  that 
we  have  given  the  name  of  branchiocardiac  vessel." 

The  anatomical  accuracy  of  the  above  description  is  generally 
admitted  ;  but  the  physiological  deductions  of  M.  Lund  differ  from 
those  of  Messrs.  Audouin  and  Milne-Edwards.  He  regards  the  heart 
as  destined  to  propel,  not  only  the  pure  blood  from  the  gills,  but  also 
an  admixture  of  venous  blood  which  enters  the  cavity  of  the  heart  by 
four  orifices,  seated  on  its  dorso-lateral  aspects,  and  distinct  from 
those  in  which  the  branchial  veins  terminate.  The  French  anatomists 
have  objected  that  these  orifices  described  by  Lund  are  closed  by  a 
membrane  ;  but  we  find  them  plainly  shown,  and  provided  with  the 
valvular  apparatus  for  preventing  a  reflux  of  the  blood,  in  a  prepara- 
tion (No.  898  a.)  added  by  Mr.  Owen  to  the  Hunterian  Series  illus- 
trating the  same  subject  in  the  Museum  of  the  College  of  Surgeons. 
J ohn  Hunter  had  long  ago  arrived  at  the  same  conclusions  as  to  the 
mixed  condition  of  the  blood  which  is  sent  from  the  heart,  and  in  a 
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series  of  elaborate  researches  on  the  circulation  in  the  Crustacea 
and  Insects,  first  discovered  the  diffused  state  of  the  venous  blood  in 
extensive  and  irregular  venous  sinuses ;  the  general  disposition  of 
which,  in  the  lobster,  is  well  displayed  in  the  four  beautiful  plates 
(15,  16,  17,  and  18)  illustrative  of  John  Hunter's  account  of  the  circu- 
lating system  of  the  lobster,  in  the  '  Catalogue  of  the  Physiological 
Collection,'  vol.  ii. 

With  regard  to  the  circulation  in  the  Amphipoda,  Mr.  Spence  Bate 
has  pointed  out  to  us  that  there  appear  to  be  no  vessels,  and  that  the 
fluid  circulates  between  the  muscular  structure. 

The  vascular  system  j  ust  described  is  regarded  by  most  authors  as 
a  true  sanguiferous  system,  but  Professor  Agassiz  has  stated  his  rea- 
sons for  believing  that  the  fluid  which  circulates  is  not  blood  but 
chyle,  and  that  this  system  must  be  regarded  as  chyliferous.  ('  Ann. 
Nat.  Hist.,'  1851.) 

The  respiration  of  the  Crustacea  is  carried  on  generally  by  means 
of  branchiae.  We  say  generally,  because  there  are  some  forms  where 
no  special  organs  have  been  detected,  and  where  it  is  presumed  that 
oxygen  is  obtained  from  the  water  through  the  medium  of  the  exter- 
nal tegument.  But  where,  as  in  the  great  mass  of  these  animals, 
branchial  respiration  is  present,  the  variety  in  form  and  disposition  of 
the  apparatus,  and  in  some  cases  the  complexity  of  it,  are  very  great. 
Thus,  in  the  Branchiopoda  the  lamellar  form  of  all  the  thoracic  extre- 
mities and  the  two  external  appendages  corresponding  to  the  palp 
and  flabellum  present  membranous  vesicles,  flat  in  shape,  highly  vas- 
cular and  soft,  whose  office  is  to  facilitate  the  action  of  the  air  upon 
the  blood.  In  the  Amphipoda  and  Lcemodipoda  we  begin  to  perceive 
a  gradual  departure  from  this  type.  In  the  Lcemodipoda  the  vesicu- 
lar bodies  produced  by  the  flabelliform  appendage  of  a  certain  number 
of  pairs  of  the  thoracic  extremities,  only  perform  the  functions  of 
branchiae  ;  and  in  the  Isopoda  the  locomotive  extremities  cease  to  act 
as  respiratory  organs,  the  first  five  pairs  of  abdominal  extremities 
being  exclusively  devoted  to  those  duties.  The  Stomapoda,  which  in 
some  cases  are  without  determinate  respiratory  organs,  in  others  pre- 
sent an  organisation  analogous  to  that  of  the  Decapodous  embryo,  and 
again  in  the  Squilla  and  Tliysanopoda  exhibit  a  highly-complicated 
structure  of  branchiae,  which,  though  superior  even  to  the  highest 
type  in  complexity,  still  fall  short  of  the  perfection  manifested  in 
that  type,  inasmuch  as  the  branchiae  float  in  the  water  unprotected 
by  any  envelope. 

M.  Milne-Edwards  thus  reviews  the  respiratory  apparatus  in  its 
state  of  greatest  complexity,  commencing  with  it  in  the  embryo,  and 
following  it  in  its  progressive  development.  It  should  however  be 
recollected  that  the  larvae  of  Astacus  fluviatilis  undergo  no  metamor- 
phosis, and  can  hardly  be  regarded  as  typical  of  the  Crustacea  : — 

"  In  the  earliest  periods  of  embryotic  life  of  the  common  Astacus 
fluviatilis  we  discover  no  trace  of  branchiae  ;  but  at  a  somewhat  more 
advanced  stage  of  the  incubation,  though  still  before  the  formation  of 
the  heart,  these  organs  begin  to  appear.  They  are  at  first  small  lamel- 
lar appendices  of  extreme  simplicity,  attached  above  the  three  pairs 
of  maxillary  extremities,  and  representing  the  flabelliform  portions  of 
these  limbs.  Soon  these  lamellar  appendages  elongate  and  divide  into 
two  halves,  one  internal,  lamellar,  and  triangular,  the  other  external, 
small,  and  cylindrical ;  lastly,  upon  the  surface  of  this,  striae  are 
observed  to  appear,  which  are  the  rudiments  of  the  branchial  fila- 
ments. During  this  interval  the  thoracic  extremities  have  become 
developed,  and  above  their  bases  other  branchia;  have  made  their 
appearance,  presenting  in  the  beginning  the  form  of  tubercles,  and 
subsequently  that  of  stilets,  smooth  and  rounded  on  their  surface, 
but  by-and-by  becoming  covered  with  a  multitude  of  small  tubercula- 
tions,  which,  by  their  elongation,  are  gradually  converted  into  branchial 
filaments  similar  to  the  preceding.  During  this  period  of  the  de- 
velopment of  the  branchiae,  these  organs  are  applied,  like  the  extremi- 
ties, to  the  inferior  surface  of  the  embryo ;  but  they  subsequently 
rise  against  the  lateral  parts  of  the  thorax,  become  lodged  within  a 
cavity  situated  under  the  carapace,  and  thus  are  no  longer  visible 
externally. 

"  The  cavity  destined  to  protect  in  this  manner  the  branchial  appa- 
ratus is  neither  more  nor  less  than  an  internal  fold  of  the  common 
tegumentary  membrane.  It  shows  itself  first  under  the  guise  of  a 
narrow  groove  or  furrow,  which  runs  along  the  lateral  parts  of  the 
thorax,  below  the  edge  of  the  lateral  piece  of  the  carapace.  This  lon- 
gitudinal furrow  is  not  long  of  expanding,  and  becomes  consolidated 
by  its  superior  edge  with  the  internal  surface  of  the  carapace,  which, 
by  being  prolonged  inferiorly,  constitutes  the  external  wall  of  a  cavity, 
the  opening  of  which,  situated  above  the  base  of  the  extremities, 
becomes  more  and  more  contracted,  and  ends  by  being  almost  entirely 
closed.  The  space  in  this  way  circumscribed  incloses  the  branchice, 
and  constitutes  what  is  called  the  respiratory  cavity  of  the  Decapod 
Crustaceans. 

"  From  what  has  just  been  said,  it  would  appear  that  the  embryo 
of  Astacus  fluviatilis  presents  four  principal  periods  with  reference 
to  the  state  of  the  respiratory  apparatus  :  1,  that  which  precedes  the 
appearance  of  this  apparatus ;  2,  that  during  which  the  branchiae  are 
not  distinguishable  from  the  flabelliform  appendages  of  the  extremi- 
ties, or  in  which  it  consists  of  simple  lamellar  or  stiliform  processes, 
which  appear  as  mere  processes  of  other  organs  especially  dedicated  to 
locomotion  or  mastication ;  3,  that  characterised  by  the  transformation 
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of  these  extremely  simple  appendages  into  organs  of  a  complex 
structure,  entirely  distinct  from  the  extremities,  but  still  entirely 
external ;  4,  and  lastly,  that  during  which  the  branchiaj  sink  inwards, 
and  become  lodged  in  a  cavity  especially  adapted  for  their  reception, 
and  provided  with  a  particular  apparatus  destined  to  renew  the  water 
necessary  to  the  maintenance  of  respiration. 

"  If  we  now  turn  to  the  examination  of  the  apparatus  of  respiration 
in  the  different  groups  in  whioh  it  exhibits  important  modifications, 
we  shall,  in  the  series  of  Crustaceans,  encounter  permanent  states 
analogous  to  the  various  phases  through  which  we  have  just  seen  the 
apparatus  passing  in  the  most  elevated  animals  of  the  class.  And  in 
fact  the  first  period  which  we  have  particularised  above  in  the 
embryonic  life  of  the  Decapod  is  exhibited  in  the  permanent  condition 
of  some  inferior  Crustaceans,  in  which  not  only  are  there  no  special 
organs  for  respiration,  but  in  which  none  of  the  appendices  occur 
with  such  modifications  of  structure  as  would  fit  them  to  become  sub- 
stitutes for  the  branchiae,  in  which,  consequently,  the  process  of 
respiration,  that  is,  the  aeration  of  the  blood,  appears  to  take  place 
over  the  surface  of  the  body  at  large.  The  greater  number  of  the 
Haustellate  Crustacea,  of  the  Entomostraca  properly  so  called,  of  the 
Copepoda,  and  even  of  the  Phyllosomata,  appear  to  belong  to  this 
type  of  organisation," 

The  branchial  character  is  so  inherent  in  this  class,  that  it  is  pre- 
served even  in  certain  species  that  live  on  the  land.  The  Land-Crab 
(Gecarcimis),  for  example,  would  die  if  long  immersed  in  water ;  but 
this,  as  well  as  other  land  Crustaceans,  requires  a  certain  degree  of 
moisture  to  enable  the  branchiad  to  act,  and  accordingly  they  never 
remove  far  from  damp  situations. 

Much  light  has  been  recently  thrown  on  the  anatomy  of  the  nervous 
system  and  senses  in  the  Crustacea. 

The  principles  derived  from  the  study  of  the  gradual  evolution  of 
the  nervous  system  in  the  common  Crawfish  are — 1.  The  isolated 
formation  of  the  nervous  centres,  independently  of  one  another.  The 
ulterior  junction  of  the  organs  constitutes  the  law  of  centripetal 
development  of  M.  Serres.  2.  A  tendency  to  conjunction  by  a  motion 
transversely.  3.  A  second  motion  in  the  line  of  the  axis  of  the  body, 
producing  a  final  concentration  of  a  greater  or  less  number  of  nervous 
centres,  originally  independent  of  each  other. 

The  first  of  these  conditions  is  well  seen  in  Talitrus.  On  each  side 
of  the  mesial  line  in  this  genus  is  a  chain  of  ganglions,  conjoined  by 
nervous  centres  of  simple  construction,  flattened,  and  somewhat 
lozenge-like  in  their  outline.  Thirteen  pairs  of  these  correspond  to 
the  thirteen  segments  of  the  body,  the  two  nuclei  of  each  pair  com- 
municating together  in  the  same  way  that  each  pair  is  connected  with 
its  antecedent  and  succeeding  pair,  by  means  of  medullary  cords  in 
the  first  case,  and  longitudinal  cords  in  the  second.  Each  of  these 
pairs  in  all  essentials  is  a  counterpart  of  the  other,  the  cephalic  gang- 
lion, which  sends  branches  to  the  antennse  and  eyes,  not  excepted. 
In  Phyllosoma  the  tendency  to  centralisation  is  more  obvious,  and  in 
Cymothoe  the  union  of  the  medullary  nuclei  is  accomplished,  the 
approximated  chains  forming  a  single  longitudinal  series  from  head 
to  tail. 

In  the  types,  as  might  be  expected,  the  centralising  system  is  per- 
fected by  the  actual  conjunction  of  the  nuclei.  This  subject  has  been 
fully  treated  by  Rathke,  Audouin,  Milne-Edwards,  and  Newport. 
Mr.  Newport's  excellent  and  instructive  paper  '  On  the  Nervous  Sys- 
tem of  the  Sphinx  ligustri  of  Linnseus '  ('  Phil.  Trans.'  part  ii.,  1834), 
including  beautiful  illstrations  of  the  nervous  system  of  the  Lobster, 
and  showing  its  identity  in  principle  with  that  of  the  Sphinx,  may  be 
consulted  with  advantage. 

The  conclusion  formed  by  M.  Milne-Edwards  in  his  '  Histoire '  is, 
that  "  the  nervous  system  of  the  Crustacea  consists  uniformly  of 
medullary  nuclei  (ganglions),  the  normal  number  of  which  is  the 
same  as  that  of  the  members  or  rings  of  the  body,  and  that  all  the 
modifications  encountered,  whether  at  different  periods  of  the  incuba- 
tion or  in  different  species  of  the  series,  depend  especially  on  the 
approximation,  more  or  less  complete,  of  these  nuclei  (an  approxima- 
tion which  takes  place  from  the  sides  towards  the  median  line,  as  well 
as  in  the  longitudinal  direction),  and  to  an  arrest  of  development 
occurring  in  a  variable  number  of  the  nuclei." 

Mr.  Newport  appears  to  have  been  the  first  who  pointed  out  the 
double  ganglionic  chain  in  the  Lobster,  as  being  composed  of  two 
orders  of  fibres,  forming  distinct  and  superposed  fasciculi  or  columns, 
designated  by  him  columns  of  sensation  and  of  motion. 

The  highest  degree  of  nervous  centralisation  is  found  in  Mala, 
according  to  M.  Milne-Edwards,  who  lays  down  the  following  princi- 
ples, the  result  of  the  experiments  made  by  himself  and  M.  Audouin, 
and  his  deep  and  elaborate  investigation  of  the  subject : — 

"  1.  The  nervous  system  is  the  system  which  entirely  presides  over 
the  sensations  and  motions. 

"  2.  The  nervous  cords  are  merely  the  organs  of  transmission  of  the 
sensations  and  of  volition,  and  it  is  in  the  ganglions  that  the  power 
of  perceiving  the  former  and  of  producing  the  latter  resides.  Every 
organ  separated  from  its  nervous  centre  speedily  loses  all  motion  and 
sensation. 

"  3.  The  whole  of  the  ganglions  have  analogous  properties ;  the 
faculty  of  determining  motions  and  receiving  sensations  exists  in  each 
of  these  organs ;  and  the  action  of  each  is  by  so  much  the  mort  inde- 
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pendent  as  its  development  is  more  isolated.  When  the  ganglionic 
chain  is  nearly  uniform  through  its  whole  length,  it  may  be  divided 
without  the  action  of  the  apparatus  being  destroyed  in  either  portion 
thus  isolated, — always  understood,  that  both  are  of  considerable  size, 
because,  when  a  very  small  portion  only  is  isolated  from  the  rest  of 
the  system,  this  appears  too  weak,  as  it  were,  to  continue  its  func- 
tions, so  that  sensibility  and  contractility  are  alike  speedily  lost.  But 
where  one  portion  of  the  ganglionic  chain  has  attained  a  development 
very  superior  to  that  of  the  rest,  its  action  becomes  essential  to  the 
integrity  of  the  functions  of  the  whole. 

"  It  must  not  be  imagined,  however,  from  this  that  sensibility  and 
the  faculty  of  exciting  muscular  contractions  are  ever  completely 
concentrated  in  the  cephalic  ganglions,  and  it  seems  to  us  calculated 
to  convey  a  very  inaccurate  idea  of  the  nature  and  functions  of  these 
ganglions  to  speak  of  them  under  the  name  of  brain,  as  the  generality 
of  writers  have  been  led  to  do,  seduced  by  certain  inconclusive  analo- 
gies in  point  of  form  and  position. 

"  It  is  nevertheless  to  be  remarked,  that  in  these  animals  an  obscure 
tendency  to  the  centralisation  of  the  nervous  functions  is  observable 
in  the  anterior  portion  of  the  ganglionic  chain ;  because  if,  in  the 
lobster,  for  instance,  it  be  divided  into  two  portions,  as  nearly  equal 
as  possible,  by  severing  the  cords  of  communication  between  the  gan- 
glions belonging  to  the  first  and  second  thoracic  rings,  sensibility,  and 
especially  mobility,  are  much  more  quickly  lost  in  the  posterior  than 
in  the  anterior  half,  and  this  disproportion  is  by  so  much  the  more 
manifest  as  the  division  is  performed  more  posteriorly  ;  still  there  is 
a  great  interval  between  this  first  indication  and  the  concentration  of 
the  faculties  of  perception  and  of  will  in  a  single  organ — the  brain — 
of  which  every  other  portion  of  the  nervous  system  then  becomes  a 
mere  dependency."    ('  Cyclo.  of  Anat.  and  Phys.') 

The  sense  of  sight  is  possessed  by  the  whole  of  the  class  at  some 
period  of  their  lives,  and  in  the  great  majority  the  organ  is  of  a 
highly  complicated  structure.  The  parasitic  Crustacea,  which 
undergo  a  kind  of  metamorphosis,  possess  eyes  in  the  early  stage  of 
their  existence,  though  they  are  subsequently  obliterated ;  but  the 
great  mass  of  Crustaceans  are  gifted  with  the  power  of  distinguishing 
objects  through  the  medium  of  light  from  their  birth  to  their  death. 
The  different  forms  presented  by  the  visual  apparatus  are  as 
follows :—  . 

Smooth  or  Simple  Eyes. — These  consist  of  a  smooth  rounded 
transparent  cornea,  being  a  modification  of  the  tegumentary  mem- 
brane, immediately  behind  which  and  in  contact  with  it  is  the 
crystalline  lens,  generally  spherical,  and  behind  this  last  and  in  con- 
tact with  it  is  a  mass  of  gelatine,  which  performs  the  function  of  the 
vitreous  humour,  and  touches  the  extremity  of  the  optic  nerve.  A 
thick  deep-coloured  pigment  envelops  the  whole,  and  lines  the  inner 
surface  of  the  eye-globe  up  to  the  point  at  which  the  transparency  of 
the  cornea  begins.  Limulus  (Molucca  Crab,  King-Crab)  affords  an 
example  of  this  kind  of  eye.  The  simple  eyes  have  never  been  found 
to  exceed  two  or  three  in  number. 

Intermediate  Eyes. — Ncbalia,  Brancliipus,  and  Daphnia  present  us 
with  the  first  modification  of  a  visual  structure,  intermediate  as  it 
were  between  the  simple  and  the  compound  eyes.  In  this  organisa- 
tion the  cornea  is  still  undivided  externally,  but  a  number  of  small 
crystalline  lenses  and  vitreous  humours,  each  in  its  separate  pigmen- 
tary sac  and  terminating  in  immediate  contact  with  the  optic  nerve, 
presents  an  eye  consisting  of  a  conjunction  of  several  steromata  or 
simple  eyes  under  a  common  cornea — Apus  [Binoculus],  besides  its 
pair  of  simple  eyes,  has  also  a  posterior  compound  pair.  The  second 
modification,  which  is  to  be  found  in  the  Edriophthalmians  (Amphi- 
thoe,  for  instance),  brings  us  still  nearer  to  the  truly  compound  form 
with  distinct  facets.  Two  transparent  laminae  form  the  cornea  in 
these  Crustaceans :  the  external  is  smooth  and  undivided,  the  internal 
divided  into  a  variable  number  of  hexagonal  facets,  each  with  a 
distinct  cornea,  which  are  superposed  upon  the  conical  crystalline  lens, 
which  is  an  ingredient  in  compound  eyes  properly  so  called. 

Compound  Eyes. — The  external  and  internal  membranes,  the  junc- 
tion of  which  forms  the  cornea,  present  simultaneously  the  division 
into  facets,  each  of  which  forms  anteriorly  an  ocular  compartment. 
Unlike  the  facets  in  the  eyes  of  insects,  which  are  always  hexagonal, 
these  present  various  figures  in  different  Crustacea.  In  Scyllarus, 
Galathea,  the  common  Crawfish,  &c,  for  example,  they  are  square  :  in 
Pagurus,  Squilla,  the  Crabs,  &c,  they  are  hexagons.  The  crystalline 
humour  that  succeeds  them  immediately,  is,  according  to  M.  Milne- 
Edwards,  "  of  a  conical  form,  and  is  followed  by  a  vitreous  humour 
having  the  appearance  of  a  gelatinous  filament,  adhering  by  its  base  to 
the  optic  nerve."  Each  of  the  columns  thus  formed  is  moreover 
lodged  within  a  pigmentary  cell,  which  likewise  covers  the  bulb  of 
the  optic  nerve.  "  But  the  most  remarkable  circumstance  is,  that  the 
large  cavity,  within  which  the  whole  of  these  parallel  columns,  every 
one  of  which  is  in  itself  a  perfect  eye,  are  contained,  is  closed  poste- 
riorly by  a  membrane,  which  appears  to  be  neither  more  nor  less  than 
the  middle  tegumentary  membrane  pierced  for  the  passage  of  the 
optic  nerve,  so  that  the  ocular  chamber  at  large  results  from  the  sepa- 
ration at  a  point  of  the  two  external  layers  of  the  general  envelope." 
.  .  .  .  "  The  most  remarkable  modification  of  facetted  eyes  con- 
sists in  the  presence  of  a  kind  of  supplementary  lens,  of  a  circular 
shape,  and  set  within  the  cornea  in  front  of  each  proper  crystalline 
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lens.  These  small  lenticular  bodies  exist  independently,  and  are 
perfectly  distinct  from  the  small  corneal  facets.  In  some  case3  they 
might  be  mistaken  (in  the  Idotew,  for  example,  where  they  may  be 
perceived  singly,  and  with  their  distinct  circular  forms),  and  the 
incautious  observer  led  to  conclude  that  the  corneal  facets  are  merely 
these  lenticular  bodies  so  much  enlarged  that  their  hexagonal  or 
square  forms  result  from  their  agglomeration  in  a  point ;  but  there 
are  Crustacea,  such  as  the  Callianassa?,  in  which  these  two  elements 
of  the  external  cornea  may  be  perfectly  distinguished,  the  lenticular 
body  being  of  insignificant  dimensions,  and  occupying  the  centre  of 
the  corneal  facet  only.  In  general  however  the  diameter  of  the  lenti- 
cular body  is  equal  to  that  of  the  corneal  facet  itself,  so  that  their 
edges  blend.  Further,  the  lenticular  bodies  are  most  commonly 
evolved  in  the  substance  of  the  cornea  ;  but  there  are  cases  in  which, 
under  favourable  circumstances,  they  may  be  detached  from  it. 
Although  the  existence  of  these  different  modifications  must  not  be 
considered  as  being  exclusive,  inasmuch  as  there  are  certain  Crustacea 
which  exhibit  more  than  one  of  them  at  the  same  time,  for  instance, 
stemmata  and  compound  eyes,  the  latter  only  are  the  species  of  visual 
organ  encountered  in  the  great  majority  of  cases.  Their  general 
number  is  two  ;  but  these  are  occasionally  united,  so  as  to  form  a 
single  mass,  and  make  the  animal  appear  at  first  sight  as  if  it  had  but 
a  single  eye.  This  peculiarity  of  organisation  can  even  be  followed  in 
the  Daphnice  [Beanchiopoda],  in  the  embryo  of  which  the  eyes  are 
first  seen  isolated ;  with  the  progress  of  the  development  however 
they  are  observed  gradually  to  approach  each  other,  and  finally  to 
become  united.  Stemmata  are  always  immoveable  and  sessile  ;  the 
compound  eyes  with  smooth  cornefc  however,  although  in  the  majority 
of  cases  they  present  the  same  disposition,  now  and  then  occur  move- 
able :  sometimes  they  are  supported  by  a  pedicle,  moveable  in  like 
manner  and  provided  with  special  muscles.  The  eyes  with  facets 
present  the  same  modifications,  and  even  supply  important  characters 
in  classifying  these  animals  :  thus  in  the  Edriophthalmia  the  eyes  are 
always  immoveable  and  sessile,  whilst  in  the  Decapoda  and  Stoma- 
poda  they  are  supported  upon  moveable  stems  of  very  various 
lengths,  and  which  every  consideration  leads  us  to  view  as  limbs  or 
appendages  of  the  first  cephalic  ring.  It  sometimes  even  happens  that 
in  these  animals,  between  the  outer  edge  of  the  carapace  and  the  base 
of  the  antennae,  there  occurs  a  furrow  or  cavity,  within  which  the  eyes 
may  be  withdrawn  or  laid  flat,  so  as  to  be  out  of  the  way  of  injury; 
this  groove  or  cavity  is  generally  spoken  of  under  the  name  of  the 
orbit."    ('  Cycl.  of  Anat.  and  Phys.') 

Absence  of  Eyes. — Mr.  Westwood  has  recently  made  known  through 
the  Linnean  Society  a  form  of  Edriophthalmia  inhabiting  a  deep  well, 
a  species  in  which  there  is  no  external  appearance  of  eyes  whatever. 
Mr.  Newport  has  however,  with  his  accustomed  accuracy  in  dissection, 
pointed  out  that  even  in  this  case  a  rudimentary  visual  organ  exists 
underneath  the  cephalic  crust. 

In  some  of  the  forms  (Maia,  for  instance)  there  is  a  fringe  of  hairs 
on  the  inner  side  of  the  orbit,  so  placed  as  to  perform  the  office  of  a 
brush  in  wiping  the  eye  when  brought  into  contact  with  it. 

With  regard  to  hearing,  a  cavity  full  of  fluid,  supplied  with  a  nerve 
fitted  for  the  perception  of  impulses  of  sound,  forms  the  basis  of  the 
auditory  system  in  the  Crustacea.  This  apparatus  appears  to  be 
assisted  by  certain  organs,  elastic  membranes,  and  rigid  stems,  for 
instance,  organised  so  as  to  vibrate  under  the  action  of  sonorous 
undulations,  or  to  assist  such  vibrations.  The  long  rigid  stem  formed 
by  the  antennae  of  the  second  pair  is  said  to  assist  in  this  function, 
and,  according  to  the  highly  interesting  experiments  of  M.  Savart,  the 
addition  of  such  a  rigid  stem  renders  certain  vibrations  appreciable  ; 
but  in  some  instances  no  such  stem  exists.  In  many  of  the  forms 
(Maia,  for  instance)  there  is  an  ossiculum  auditus. 

In  the  Museum  of  the  College  of  Surgeons  (Gallery,  No.  1559  A)  is 
a  Hermit  Crab  (Pagurus  Miles,  Oliv.),  prepared  by  Mr.  Owen  to  show 
the  organ  of  hearing,  which  is  composed  of  a  simple  vestibular  cavity 
situated  at  the  under  part  of  the  basal  joint  of  the  external  antennae. 
The  cavity  is  surrounded  by  a  dense  crustaceous  substance,  except  at 
the  internal  opening,  where  the  auditory  filament  of  the  antennal 
nerve  penetrates  it,  and  at  the  opposite  side,  where  an  elliptical  open- 
ing or  fenestra  is  left,  which  is  closed  by  the  acoustic  membrane  :  the 
membranes  of  sound  affect  this  membrane,  and  are  transmitted  to  the 
nerve,  which  is  exposed  on  the  left  side.  (Owen,  '  Cat.  of  Physiolog.,' 
series,  vol.  iii.  part  1.) 

Every  lobster-pot  that  is  baited  on  our  ooasts  affords  evidence  that 
the  Crustaceans  are  endued  with  the  sense  of  smelling,  but  where  the 
organ  is  seated  is  doubtful.  M.  de  Blainville  placed  it  in  the  antennae, 
where  it  certainly  does  not  reside,  according  to  M.  Milne-Edwards, 
who  further  states  that  the  opinion  of  M.  Rosenthal,  who  ascribes 
the  function  to  a  cavity  which  he  discovered  at  the  base  of  the  first 
pair  of  antennae,  requires  to  be  supported  by  direct  experiment. 

Though  the  Crustacea  have  no  true  tongue,  their  selection  of  food 
and  the  preference  exercised  by  them,  show  that  they  are  gifted  with 
the  sense  of  taste  or  a  sense  analogous  to  it.  The  seat  of  the  faculty 
is  most  probably  that  portion  of  the  tegumentary  membrane  that 
lines  the  inside  of  the  mouth  and  oesophagus. 

The  more  or  less  calcareous  crust  with  which  the  Crustacea  are 
covered  forms  a  medium  not  calculated  to  convey  external  impressions 
of  any  delicacy.    "  Nevertheless,"  says  M.  Milne-Edwards,  "  in  front 


of  the  head  there  are  certain  special  organs  which  all  the  observations 
I  have  had  an  opportunity  of  making  upon  the  organisation  of  these 
animals  lead  me  to  regard  as  parts  more  particularly  destined  to  be 
the  seat  of  the  sense  of  touch.  These  organs  are  the  antennae — those 
slender  filaments  possessed  of  a  great  degree  of  flexibility,  of  motility, 
and  of  sensibility.  M.  de  Blainville  was  led  to  regard  these  organs  as 
the  seat  of  the  sense  of  smell ;  but 


direct  and  conclusive  experiment 
has  satisfied  us  that  the  destruc- 
tion of  the  antennas  has  no  influence 
whatever  on  the  exercise  of  the 
sense  of  smell  :  and  we  are  on  the 
same  grounds  induced  to  believe 
them  destined  to  the  exercise  of 
the  sense  of  touch  of  considerable 
delicacy,  unless  we  would  imagine 
them  as  the  instruments  of  some 
quite  peculiar  sense,  the  existence 
of  which  would  be  purely  hypothe- 
tical. The  number  and  disposition 
of  these  organs  vary  extremely. 
Some  of  the  Crustaceans  at  the 
very  bottom  of  the  series  are 
wholly  without  antennae,  or  are 
furnished  with  them  in  a  merely 


rudimentary  state.     Some  species       „,   right  external   antenna  of 
have  no  more  than  a  single  pair;    Tlielphusa  fluviatilis ;   b,  left  an- 
the    normal    number  however   is   tenna  of  the  same.  Desmarest. 
two  pairs.     In    speaking    of  the 

tegumentary  skeleton  we  have  said  to  which  of  the  rings  these) 
appendages  belong;  we  shall  only  say  further  here  that  they  may 
be  inserted  on  the  superior  or  inferior  surface  of  the  head  according 
to  the  respective  development  of  the  different  pieces  of  which  this 
segment  is  composed.  They  do  not  differ  less  widely  in  their  form 
and  composition,  and  under  this  double  point  of  view  present  modi- 
fications analogous  to  those  which  we  have  specified  as  occurring  in 
the  extremities." 

As  a  rule  the  sexual  organs  are  separate  in  the  Crustacea,  that  is, 
they  never  co-exist  in  the  same  individual,  and  the  reproduction  is 
oviparous.  Milne-Edwards  has  however  described  a  crab  in  which 
the  organs  were  male  on  one  side  and  female  on  the  other.  Mr. 
Spence  Bate  also  informs  us  that  he  has  in  his  possession  a 
specimen  of  Corystes  in  which  all  the  characteristics  are  female  but 
with  male  organs.  The  celebrated  hermaphrodite  lobster  also  ('  Phil. 
Trans.,'  1730,  p.  290)  presented  a  different  sexual  organ  on  each  side, 
and  both  the  male  and  female  portion  were  complete.  In  the  more 
perfect  Crustacea  the  analogy  between  the  male  and  female  organs  is 
so  great  as  frequently  to  deceive  the  observer  at  first  sight. 

In  the  male  organs  of  the  Common  Crab  the  testis  is  grape-like, 
the  cluster  consisting  of  four  principal  lobes  formed  of  numerous 
worm-like  delicate  canals  convoluted  into  pellets.  The  first  portion 
is  placed  in  the  front  of  the  thorax,  and  terminated  in  a  large  coiled-up 
vessel  situated  on  the  side  of  the  stomach  ;  behind,  aud  connected 
with  it,  is  the  deferent  vessel,  a  convoluted  canal  of  some  size  and 
of  a  milky  colour.  It  is  twisted  about  the  thorax,  and  at  last  pene- 
trates the  cell  of  the  last  pair  of  limbs,  opening  outwardly  on  the 
basilar  piece,  and  again  passes  into  the  styliform  organs,  which  are 
true  intromittent  organs.  The  intercourse  of  the  sexes  only  takes 
place  during  the  time  that  the  female  is  moulting. 

"The  female  reproductive  apparatus  of  the  Crustacea,"  says  Milne- 
Edwards,  "in  the  highest  state  of  complication  consists  of  an  ovary,  an 
oviduct,  and  copulatory  pouches.  The  ovaries  in  the  Decapoda  brachy- 
ura  resemble  four  cylindrical  tubes  placed  longitudinally  in  the  thorax, 
and  divided  into  two  symmetrical  pairs,  each  opening  into  a  distinct 
oviduct,  yet  communicating  with  one  another  by  a  transverse  canal, 
and  by  the  intimate  union  of  the  two  posterior  tubes  in  a  portion  of 
their  length.  The  oviducts  as  well  as  the  ovaries  are  of  a  whitish  colour ; 
they  are  short,  and  become  united  in  their  course  to  a  kind  of  sac,  the 
neck  of  which  extends  to  the  exterior  of  the  animal's  body  ;  there  is 
one  of  these  on  each  side,  and  they  are  known  by  the  name  of  the  copu- 
latory pouches.  It  is  into  these  reservoirs  that  the  male  pours  the 
spermatozoa,  which  are  simple  round  cells,  and  are  applied  to  the 
ova  as  they  pass  in  succession  along  and  out  of  the  oviducts.  These, 
after  a  course  which  is  never  long,  terminate  at  the  vulvas — openings 
formed  in  the  sternal  pieces  of  the  segment  which  supports  the  third 
pair  of  ambulatory  extremities, 

"  The  Anomoura  and  Macroura  have  no  copulatory  pouches,  and 
their  vulvas  are  situated  on  the  basilar  joint  of  the  ambulatory 
extremities  of  the  third  pair.  The  mode  in  which  fecundation  is 
accomplished  in  these  genera  is  consequently  much  less  apparent  than 
in  the  Brachyura.  Many  writers  are  of  opinion  that  this  operation 
takes  place  in  the  interior  of  the  ovaries,  a  process  that  appears  by  no 
means  feasible  on  account  of  the  inequality  of  development  of  the 
ova,  which  is  such  that  the  last  of  them  are  not  in  being  even  long 
after  the  first  have  been  expelled. 

"  The  female  Crustacean  does  not  abandon  her  eggs  after  their 
extrusion.  Those  of  the  Decapods  preserve  them  under  their  abdo- 
men by  means  of  the  abdominal  extremities  modified  in  their 
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structure.  The  Edriophtkalmia,  again,  keep  them  under  their  thorax  by 
means  of  the  flabelliform  appendages  of  the  extremities  belonging  to 
the  region  ;  whilst  the  inferior  genera,  such  as  the  Entomostraca,  <fcc, 
have  suspended  to  the  external  orifices  either  homy  tubes  or  a  pair 
of  membranous  sacs  which  contain  and  transport  them  from  place  to 
place.  These  varieties  in  the  accessory  organs  of  generation  are  in 
many  cases  sufficient  to  distinguish  the  sexes ;  thus,  among  the 
Decapoda  brachyura,  the  females  are  known  at  a  glance  by  their 
wider  abdomen,  which  is  sometimes  of  such  dimensions  as  to  cover 
the  whole  sternum." 

The  following  cuts  will  convey  some  idea  of  the  relative  position  of 
the  parts  in  the  carapace. 


Common  Shore-Crab  (Carciniu  mamas),  open. 
a,  a,  a,  a,  a,  stomach ;  b,  b,  genital  organs ;  c,  heart ;  d,  d,  branchice ;  e,  /,/,  liver. 


Fresh-Watei  Cray-Fish  (Astacus  fluviatilis),  open. 
a,  a,  a,  a,  stomach  ;  h,  genital  organs;  c,  heart;  d,  d,  d,  d,  d,  liver;  e,  e, 
branchiaj  ;  /,  /,  muscles  of  the  mandibles. 

At  one  time  it  was  supposed  that  the  young  of  the  Crustacea 
underwent  no  change  after  being  hatched  from  the  ova,  and  this  was 
formerly  given  as  a  distinction  between  the  Insects  and  Crustacea.  We 
now  know  however  that  those  anomalous  forms  of  animal  life  known  by 
the  name  of  Zoea,  and  referred  by  Bosc  and  others  to  the  Entomostra- 
cous  Crustacea,  are  truly  the  young  of  the  higher  forms  of  Crustacea 
undergoing  metamorphosis.  [Branchiopoda.]  The  facts  of  this  pro- 
cess were  first  made  out  by  Mr.  V.  Thompson  in  the  year  1823,  and 
subsequently  the  instances  in  which  it  has  been  observed  are  so 
numerous  that  there  can  be  no  doubt  that  metamorphosis  takes  place 
in  all  the  Marine  Decapodous  Crustacea.  In  the  various  forms  of 
Macroura,  the  metamorphosis  is  less  decided  than  in  the  Brachyura ; 
and  in  the  Fresh-Water  Cray-Fish  (Astacus  fluviatilis)  no  change  takes 
place  at  all.  These  have  led  some  observers  to  doubt  the  correctness  of 
Mr.  Thompson's  conclusions.  One  of  the  last  and  most  important  series 
of  investigations  conducted  on  this  subject  was  by  Mr.  R.  Q.  Couch, 
of  Penzance,  Cornwall,  who,  dissatisfied  with  the  uncertainty  and 
contradiction  of  former  testimony,  resolved  to  investigate  the  matter 
for  himself.  He  observed  the  metamorphosis  to  occur  in  the  following 
genera  -.—Cancer,  Xantho,  Pilumnus,  Carcinus,  Portunus,  Maia, 
Galathea,  Homarus,  and  Palinurus.  The  details  of  Mr.  Couch's 
observations  were  published  in  the  'Proceedings  of  the  Cornwall 
Polytechnic  Society'  for  1843. 

Professor  Bell  says,  "  Eliminating,  therefore,  this  exceptional  case 
(that  of  Astacus  fluviatilis),  it  will  be  found  that  the  fact  of  a  meta- 
morphosis has  been  demonstrated  with  more  or  less  success  in  no  less 
than  seventeen  genera  of  the  Brachyurous  order  of  the  Decapoda,  in 


which  order  the  phenomenon  is  most  decided  and  obvious,  belonging 
to  the  families  Lepiopodiada;,  Maiadce,  Canccridae,  Portunidie,  Pinno- 
iheridm,  Grapsidce,  Gecarcinida;.  In  the  Anomourous  order  it  has  been 
shown  in  the  genera  Pagurus,  Porcellana,  and  Galathea,  and  amongst 
the  Macroura  in  Homarus,  Palinurus,  Palcetnon,  and  Crangon." 

The  following  is  Mr.  Couch's  account  of  the  changes  which  take  place 
in  the  Common  Shore-Crab  (Carcinus  manas).  Having  procured  some 
specimens  of  the  Crab  laden  with  ripe  ova,  he  says — "  These  were 
transferred  to  captivity,  placed  in  separate  basins,  and  supplied  with 
sea-water,  and  in  about  sixteen  hours  I  had  the  gratification  of  finding 
large  numbers  of  the  creatures  alluded  to  above  swimming  about  with 
all  the  activity  of  young  life.    There  could  be  but  little  doubt  that 
these  creatures  were  the  young  of  the  captive  crabs.    In  order  how- 
ever to  secure  accuracy  of  result,  one  of  the  crabs  was  removed  to 
another  vessel  and  supplied  with  filtered  water,  that  all  insects  might 
be  removed  ;  but  in  about  an  hour  the  same  creatures  were  observed 
swimming  about  as  before.    To  render  the  matter  if  possible  still 
more  certain,  some  of  the  ova  were  opened,  and  the  embryos  extracted, 
but  shortly  afterwards  I  had  the  pleasure  of  witnessing  beneath  the 
microscope  the  natural  bursting  and  escape  of  one  precisely  similar  in 
form  to  those  found  so  abundantly  in  the  water.    Thus  then  there  is 
no  doubt  that  these  grotesque-looking  creatures  are  the  young  of  the 
Carcinus  mamas ;  but  how  different  they  are  from  the  adult  need 
hardly  be  pointed  out.    When  they  first  escape  they  rarely  exceed 
half  a  line  in  length.    The  body  is  ovoid,  the  dorsal  shield  large  and 
inflated ;  on  its  upper  edge  and  about  the  middle  is  a  long  spine, 
curved  posteriorly,  and  rather  longer  than  the  diameter  of  the  body, 
though  it  varies  in  length  in  different  specimens ;  it  is  hollow,  and 
the  blood  may  be  seen  circulating  through  it.    The  upper  portion  of 
the  body  is  sap-green  and  the  lower  semitransparent.     The  eyes  are 
large,  sessile,  and  situated  in  front,  and  the  circumference  of  the 
pupil  marked  with  radiating  lines.    The  lower  margin  of  the  shield 
is  waved,  and  at  its  posterior  and  lateral  margin  is  a  pair  of  natatory 
feet.    The  tail  is  extended  longer  than  the  diameter  of  the  shield, 
and  is  composed  of  five  equal  annulations  besides  the  terminal  one  ; 
its  extremity  is  forked,  and  the  external  angles  long,  slender,  pointed, 
and  attached  to  the  last  annulation  by  joints.  Between  the  external 
angles,  and  on  each  side  of  the  median  line,  are  three  lessee  spines, 
also  attached  to  the  last  ring  by  joints.    Between  the  eyes  and  from 
near  the  edge  of  the  shield  hangs  a  long  stout  and  somewhat  com- 
pressed appendage,  which  as  the  animal  moves  is  refiexed  posteriorly 
between  the  claws.    Under  each  eye  there  is  also  another  appendage, 
shorter,  and  slightly  more  compressed.    The  claws  are  in  three  pairs ; 
each  is  composed  of  three  joints,  and  terminates  in  four  long  slender 
hair-like  appendages.    These  claws  are  generally  bent  on  the  body, 
but  stand  in  relief  from  it.    If  the  animal  be  viewed  in  front  the 
lower  margin  of  the  dorsal  shield  will  be  found  to  be  waved  into 
three  semicircular  festoons,  the  two  external  of  which  are  occupied 
by  the  eyes,  and  between  which  the  middle  one  intervenes ;  the 
general  direction  of  the  claws  will  be  seen  to  be  at  right  angles  to  the 
body.    As  the  young  lies  inclosed  within  the  membranes  of  the  egg, 
the  claws  are  folded  on  each  other,  and  the  tail  is  flexed  on  them  so 
far  as  the  margin  of  the  shield ;  and  if  long  enough  is  reflected  over 
the  front  of  the  shield  between  the  eyes.    The  dorsal  spine  is  bent 
backwards,  and  lies  in  contact  with  the  dorsal  shield  ;  for  the  young, 
when  it  escapes  from  the  egg,  is  quite  soft,  but  it  rapidly  hardens  and 
solidifies  by  the  deposition  of  calcareous  matter  in  what  maybe  called 
its  skin.    The  progress  of  this  solidification  may  be  very  beautifully 
observed  by  watching  the  circulation  in  the  dorsal  spine.    When  the 
creature  has  just  effected  its  liberation  from  the  egg,  the  blood  globules 
may  be  seen  ascending  to  the  apex,  but  as  the  consolidation  advances 
the  circulation  becomes  more  and  more  limited  in  its  extent,  and  is 
finally  confined  to  the  base.    These  minute  creatures,  in  this  early 
state  of  their  existence,  are  natatory  and  wonderfully  active.  They 
are  continually  swimming  from  one  part  of  the  vessel  to  the  other, 
and  when  observed  free  in  their  native  pools,  if  possible  even  more 
active  than  when  in  confinement.    Their  swimming  is  produced  by 
flexions  and  extensions  of  the  tail,  and  by  repeated  beating  motions 
of  their  claws ;  this,  together  with  their  grotesque-looking  forms,  gives 
them  a  most  extraordinary  appearance  when  under  examination.  As 
the  shell  becomes  more  solid  they  get  less  active,  and  return  to  the 
sand  at  the  bottom  of  the  vessel  to  cast  their  shells,  and  acquire  a 
new  form.    They  are  exceedingly  delicate,  and  require  great  care  and 
attention  to  convey  them  through  the  first  stage,  for  unless  the  water 
be  supplied  very  frequently  and  in  great  abundance  they  soon  die. 
The  second  form  of  transmutation  is  equally  as  remarkable  as  the 
first,  and  quite  as  distinct  from  the  adult  animal.    In  the  species  now 
under  consideration  this  second  transformation  is  marked  by  the  dis- 
appearance of  the  dorsal  spine ;  the  shield  becomes  flatter  and  more 
depressed :  the  anterior  portion  more  horizontal  and  pointed,  the 
three  festoons  having  disappeared.    The  eyes,  from  being  sessile,  are 
now  elevated  on  foot-stalks;  the  infra-orbital  appendages  become 
apparently  converted  into  antenna;.    The  claws  undergo  an  entire 
revolution ;  the  first  pair  become  dtouter  than  the  others,  and  are 
armed  with  a  pair  of  nippers,  the  others  being  simple,  but  the 
posterior  pair  are  branched  near  the  base,  and  one  of  the  branches 
ends  in  a  bushy  tuft.    The  tail  is  greatly  diminished  in  its  relative 
size  and  proportions,  and  is  sometimes  partially  bent  under  the  body, 
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but  is  more  commonly  extended.  This  form  is  as  natatory  as  the 
first.  They  are  frequently  found  congregating  around  floating  sea- 
weed, the  buoys  and  strings  of  the  crab-pot  marks,  and  other  floating 
substances,  both  near  the  shore  and  in  deep  water.  Their  general 
form  somewhat  resembles  a  Oalathea." 

Subsequently  to  this  second  change  a  third  takes  place,  in  which 
the  animal  loses  its  tail,  and  becomes  more  like  to  the  form  it  assumes 
in  adult  age.  In  the  various  species  different  forms  are  assumed,  but 
they  can  all  be  referred  to  departures  from  the  typical  form  of  the 
family.  On  this  point  the  following  observations  of  Mr.  Couch  are 
very  interesting : — 

"  So  far  as  my  observation  has  extended,  it  appears  probable  that 
the  metamorphosis  of  the  young  in  their  progress  to  adult  growth  is 
not  universal  in  all  Crustaceans ;  but,  on  the  contrary,  that  the  families 
in  which  the  eyes  are  always  sessile  in  their  adult  growth,  and  which 
do  not  exuviate  or  voluntarily  throw  off  their  limbs,  are  in  the  habit 
of  producing  their  young  perfectly  formed  :  and  an  opportunity  that 
has  occurred  to  me  of  observing  the  process  of  early  development  in 
the  common  lobster  will  tend  to  establish  the  existence  of  a  law  of 
nature  as  applicable  not  only  to  it,  but  probably  also  to  all  the  genera 
of  this  extensive  family  or  class,  that  is,  the  Long- Tailed  Crustacea  ; 
which  law  is,  that  the  greatest  extent  of  metamorphosis  is  in  those 
genera  which  are  of  the  highest  rank  in  the  series,  that  is,  the  Short- 
Tailed,  or  Crabs,  that  even  at  their  birth  the  Long-Tailed  genera,  as 
the  Lobster,  approach  more  closely  to  the  ultimate  size  of  the  parent ; 
and,  what  is  still  more  extraordinary  than  all  beside,  that  so  long  as 
the  lobster  in  particular  retains  the  eyes  sessile,  the  progress  of 
development  and  growth  is  conformed  to  what  is  the  perpetual  mode 
of  growth  of  the  permanently  sessile-eyed  races  ;  and  it  is  only  when 
the  crust  has  become  fully  extended  and  hardened,  and  thus  the 
exuviation  is  rendered  necessary,  that  the  eyes  become  elevated  on 
foot-stalks,  and  the  adult  form  and  habit  are  completely  established." 

With  regard  to  the  arrangement  of  the  Crustacea,  almost  every 
writer  on  this  class  of  animals  has  embodied  his  own  views  in  their 
classification.  Among  the  principal  zoologists  who  have  written  on 
:he  subject,  the  names  of  Cuvier,  Desmarest,  Latreille,  and  Leach  will, 
with  many  others,  occur  to  the  observer.  We  select  the  arrangement 
of  M.  Milne-Edwards,  because  it  is  founded  on  anatomical  investi- 
gation, and  on  actual  experiment  made  in  a  great  many  instances  by 
himself  and  M.  Audouin.  He  makes  the  Crustacea  to  consist  of  two 
great  divisions. 

1st.  Those  which  have  the  mouth  furnished  with  a  certain 
number  of  organs  destined  in  an  especial  manner  to  the  prehension 
or  division  of  the  food. 

2nd.  Those  which  have  the  mouth  unfurnished  with  special  pre- 
hensile or  masticatory  organs,  but  surrounded  by  ambulatory  extre- 
mities, the  bases  of  which  perform  the  part  of  jaws.  We  shall  take 
this  second  division  first,  because  it  contains  but  one  order,  namely, 
the  Xyphosura.    Example,  Limulus. 

But  it  is  to  the  first  division  that  the  great  mass  of  the  Crustaceans 
belong,  and  these  are  subdivided  into  two  great  groups. 

1st.  The  Maxittosa,  or  Mandibulata,  which  possess  a  mouth  armed 
with  jaws,  &c. 

2nd.  The  Edentata,  or  Haustellata,  whose  mouth  is  prolonged  in 
the  shape  of  a  sucker. 

I.  Maxillosa. 

The  Maxillosa  are  separated  into  four  great  sections  : — 

1.  Podophthalmia. 

These  almost  always  possess  true  branchiae ;  pedunculated  and  move- 
able eyes ;  feet  or  extremities  vergiform,  partly  prehensile,  partly 
ambulatory  ;  and  a  thorax  covered  by  a  carapace. 

The  Podophthalmia  contain  two  orders,  the  Becapoda  and  Stomapoda. 

1.  The  Becapoda,  whose  branchia:  are  fixed  to  the  sides  of  the 
thorax,  and  are  inclosed  in  special  respiratory  cavities.  The  oral 
apparatus  is  composed  of  six  pairs  of  members.  There  are  five  pairs 
of  thoracic  extremities,  which  are  generally  ambulatory.  The 
Becapoda  are  divided  into  1st,  the  Brachyura  (Cancer,  Portunus, 
Grapsus,  Podophthalmis,  Thelphusa,  Gccarcinus,  Ocypode,  Pinnotheres, 
Muia,  Lcucosia,  Borippe,  &c.) ;  2nd,  the  Anomoura  (Bromia,  Ranina, 
Par/uriM,  Hippa,  Remipcs,  Birgus,  &c.) ;  3rd,  the  Macroura  (Astacus, 
Scyllarus,  Palamon,  Palivurus,  Penosus,  &c). 

2.  Stomapoda,  whose  branchiae  are  external ;  sometimes  rudimentary, 
or  none.  Oral  apparatus  composed  in  general  of  three  pairs  of  mem- 
bers. Thoracic  extremities  prehensile,  or  for  swimming ;  generally 
six  or  eight  pairs.  (Mysis,  Phyllosoma,  Squilla,  Thysanopodes,  Alima, 
Cynthia,  Sec). 

2.  Edriophlhalmia. 

True  branchiae  none,  but  replaced  by  certain  portions  of  the  extre- 
mities modified  for  this  in  their  structure;  eyes  sessile;  thoracic 
extremities  ambulatory,  almost  always  consisting  of  seven  pairs  ;  no 
carapace.  The  Edriophthalmia  contain  three  orders,  namely,  the 
Amphipoda,  the  Lamodipoda,  and  the  Isopoda. 

1.  Amphipoda. — These  have  the  flabella  of  the  thoracic  extremities 
vesicular,  and  subserving  respiration.  The  abdomen  is  very  much 
developed,  subserving  locomotion,  and  is  furnished  with  six  pairs  of 


limbs,  the  first  three  of  which  differ  in  form  and  use  from  the  last 
three.    (Gammarus,  Talitra,  Hyperia,  Phronima,  &c  ) 

2.  Lccmodipoda. — Abdomen  rudimentary.  Flabella  of  the  thoracic 
extremities  vesicular,  and  subserving  respiration.  (Prolo,  Caprella, 
Cyanus,  &c.) 

3.  Isopoda. — Abdominal  extremities  well  developod ;  the  first  five 
pairs  lamellar,  and  subserving  respiration.  Abdomen  well  developed. 
(Idotea,  Spheroma,  Cymothoa,  Zona,  Bopyrus,  &c.) 

3.  Branchiopoda. 

No  true  branchiae,  but  thoracic  extremities  lamellar,  membranous, 
and  so  formed  as  to  be  subservient  to  respiration.  The  Branchiopoda 
contain  two  orders,  Phyllopoda  and  Cladocera. 

1.  Phyllopoda. — No  bivalve  shell-like  covering.  Extremities  nata- 
tory, and  in  considerable  numbers  (from  8  to  22).  (Limnadia,  Chiro' 
cephalus,  Nebalia,  &c.) 

2.  Cladocera.- — Carapace  in  form  of  a  bivalve-shell.  Thoracic 
members  five  pairs.    (Baphnia,  &c.) 

4.  Entomostraca. 

No  branchial  nor  any  modification  of  organ  apparent  to  supply 
the  place  of  these.  Eyes  sessile,  and  commonly  united  into  a  single 
mass.  The  Entomostraca  contain  two  orders,  namely,  the  Copepoda 
and  Ostrapoda. 

1.  Copepoda. — Body  divided  into  distinct  rings,  neither  carapace  not 
valvular  envelope.  Thoracic  and  oral  members  in  considerable  num- 
bers.   (Cyclops,  Pontia,  &c.) 

2.  Ostrapoda. — Body  without  very  evident  annular  divisions,  and 
entirely  inclosed  under  a  large  dorsal  shield  having  the  form  of  a 
bivalve-shell.    Extremities  in  very  small  number.    (Cypris,  &c.) 

II.  Edentata. 

The  Edentata  contain  three  orders,  namely,  the  Araneiformes,  the 
Siphonostomata,  and  the  Lernmiformes. 

1.  Araneiformes. — Extremities  rod-like,  long,  adapted  for  walking. 
(Pycnogonon,  Nymphon.) 

2.  Siphonostomata. — Extremities  not  adapted  for  walking  ;  partly 
lamellar,  partly  prehensile.    (Caligus,  Bicheleslion,  Nicothoa,  &c.) 

3.  Lernmiformes. — Extremities  rudimentary,  body  presenting  anor- 
mal  forms.    (Lernoza,  &c.) 

Fossil  Crustacea. 
Various  forms  of  Crustacea  have  been  found  throughout  the  whole 
series  of  fossiliferous  rocks.  Although  their  shells  are  not  so  well 
calculated  to  resist  decomposition  as  those  of  the  Mollusca,  and  even 
the  Echinodermata,  yet  a  considerable  number  of  species  have  been 
recorded,  especially  of  the  smaller  forms.  Bronn,  in  his  list  of  extinct 
and  recent  species  of  the  families  of  animals,  gives  the  following  as 
the  result  amongst  the  Crustacea  : — 

Extinct.  Recent. 

Entomostraca   563  143 

Malacostraca   244  541 

These  numbers  are  probably  higher  for  the  extinct  and  lower  for  the 
recent  than  the  present  state  of  our  knowledge  would  warrant. 

One  of  the  most  interesting  groups  of  extinct  Crustacea,  are  those 
found  in  the  Silurian  Rocks,  and  which  from  their  most  prevalent 
forms  may  be  called  Trilobitic.  [Chirocephalub  ;  Trilobites.]  The 
species  in  this  formation  are  more  abundant  than  at  any  subsequent 
period,  and  present  greater  departures  from  the  types  of  existing 
Crustacea. 

In  the  Devonian  Rocks  the  Crustacea  are  represented  also  by  Trilo- 
bitic forms,  some  of  which,  as  Brontes,  are  characteristic  and  remark- 
able. This  fossil  which  was  at  first  supposed  to  be  a  fish,  has  been 
referred  by  Agassiz  to  the  Crustacea.  It  was  not  unlike  a  lobster  in 
shape,  but  was  four  feet  in  length.  Its  claws  were  of  gigantic  size.  Tho 
shield  was  sculptured  with  delicate  markings,  looking  like  scales.  The 
tail  was  continuous,  and  so  large  that  a  lobster  of  ordinary  size  might 
stretch  its  entire  length  on  it. 

The  Carboniferous  group  of  Rocks  presents  us  with  a  considerable 
number  of  species  of  Crustacea,  but  they  principally  belong  to  the 
groups  of  smaller  forms  referred  to  the  Entomostracous  Crustacea. 
[Entomostraca.]  We  have  however,  in  certain  forms,  as  in  those 
species  which  have  been  referred  to  Apus,  Asaphus,  Baphnia,  Cypris, 
and  Limulus,  approaches  to  the  forms  which  exist  at  the  present  day. 
Of  the  Ostracodous  Crustacea  Professor  M'Coy  has  figured,  and  has 
described  twenty-two  species  from  the  Carboniferous  Limestone  of 
Ireland ;  M.  de  Koninck  six  species  in  Belgium.  The  Ostracoda 
described  in  the  Carboniferous  and  Silurian  Rocks  amount  to  about 
thirty-seven  species. 

The  Permian  system,  embracing  the  Magnesian  Limestone  Formation 
of  England,  affords  the  remains  of  no  other  Crustacean  but  those 
belonging  to  the  Entomostraca  or  Ostracoda. 

In  the  Oolitic  Rocks  the  species  of  Crustacea  are  not  numerous,  but 
the  forms  so  closely  resemble  those  more  common  at  the  present  time 
as  to  afford  some  difficulty  in  distinguishing  them.  The  specimens 
discovered  in  British  rocks  have  all  been  referred  to  the  genus  Astacus, 
of  which  Professor  Tennant  gives  four  species — A.leptomanus,  A.  mucro- 
natus,  A.  scabrosus,  A.  rostratus.     The  Lithographic  Limestone  of 
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Solenhofen,  affords  several  examples  of  the  Crustacea  of  this  forma- 
tion. It  contains  species  of  Limulus,  and  also  of  a  genus  Ergon 
allied  to  the  recent  genus  Astacus. 

In  the  Chalk,  specimens  of  Crustacea  are  found  representing  both 
the  lobster  and  the  crab.  The  following  list  of  species  is  given  by 
Teunant  in  his  '  British  Fossils  :' — Astacus  Leachii,  A.  longimanus,  A. 
Susse,rianus,  Orithrya  Bechei,  Pagurus  Faujasii,  Scyllarus  Mantellii. 

In  the  Tertiary  beds  the  remains  of  Crustacea  are  not  very  numerous, 
but  their  forms  are  many  of  them  identical  with  those  now  existing. 
Many  forms  remain  yet  to  be  discovered,  especially  among  the  minute 
Entonwstraca  [Cythere],  of  which  only  a  few  have  yet  been  described. 

(Bell,  History  of  the  British  Stalk-Eyed  Crustacea ;  Owen,  Lectures 
em  Comparative  Anatomy ;  R.  Jones,  Outlines  of  Animal  Kingdom; 
Cyclopaedia  of  Anatomy  and  Physiology,  article  Crustacea;  Spence 
Bate,  in  Annals  of  Natural  History ;  Milne-Edwards,  Histoire  Natu- 
relle  de.s  Crustacecs ;  Rathke,  Untersuchungen  uber  die  Bildung  nnd 
Entwickeiung  des  Fluss-Krebses  ;  J.  V.  Thompson,  Metamorphoses  of 
Crustacea ;  Rupert  Jones,  Monograph  of  the  Entomostraca  in  the 
Cretaceous  Formations  of  England — Pal.  Soc. ;  W.  King,  Monograph  of 
Permian  Fossils — Pal.  Soc. ;  Baird,  History  of  British  Entomostraca — 
Ray  Soc. ;  Burmeister,  The  Organisation  of  Trilobites — Ray  Soc.)  [Sup.] 

CRYOLITE,  a  species  of  Mineral,  a  fluate  of  soda  and  alumina. 
It  is  of  a  white  colour,  or  reddish,  or  yellowish -brown,  and  its  streak 
is  white.  It  occurs  in  crystalline  masses,  but  its  primary  form  has 
not  been  observed ;  its  cleavage  is  parallel  to  the  terminal  and  lateral 
planes  of  a  rectangular  prism.  Its  specific  gravity  is  from  2"94  to 
2'9fi3.  It  is  not  so  hard  as  fluor-spar,  is  translucent,  and  by  immer- 
sion in  water  becomes  transparent.  It  fuses  by  the  blow-pipe  into  a 
transparent  globule,  which  becomes  opaque  on  cooling. 

It  is  found  at  Arksut-fiord,  in  West  Greenland.  According  to  the 
analysis  of  Vauquelin  it  consists  of — 

Fluoric  Acid  and  Water     ■       .       ,       .       .    .  47 

Soda  32 

Alumina     .........  21 
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CRYPTOCE'PHALUS  (Geoffroy),  a  genus  of  Coleopterous  Insects 
of  the  section  Cyclica  and  family  Chrysomelidm.  It  is  known  by  the 
antennas  being  filiform,  nearly  as  long  as  the  body ;  palpi  with  the 
joints  nearly  of  equal  thickness ;  head  deeply  inserted  into  the  thorax, 
small  and  vertical ;  thorax  nearly  as  broad  as  the  elytra  :  body  short 
and  cylindrical. 

Upwards  of  twenty  species  of  this  genus  are  found  in  this  country. 
The  most  abundant  species  is  Cryptoccphalus  sericeus.  This  little 
beetle  is  of  a  brilliant  golden-green  colour,  and  about  a  quarter  of  an 
inch  in  length ;  it  is  found  during  the  month  of  J uly  in  the  flowers  of 
the  Hieracium  and  similar  plants. 

Cryptoccphalus  Lineola  is  about  the  same  size  as  the  last,  and  is 
found  on  oak-trees,  hazels,  &c.  ;  it  is  black  and  glossy  ;  the  elytra  are 
red,  and  have  an  oblong  dash  in  the  middle,  and  the  suture  and  outer 
margin  black. 

CRYPTOCONCHUS,  a  name  given  by  some  zoologists  to  those 
Chitonidm  whose  shelly  plates  are  entirely  hidden  by  the  investing 
border.  [Chitonidje.] 

CRYPTODIBRANCHIATA,  De  BlainviUe's  name  for  the  Cepha- 
lopodous  Mollusca.  [Cephalopoda.] 

CRYPTOGA'MIA,  the  twenty-fourth  class  of  the  Linnsean  System 
of  Plants.  It  includes  all  those  genera  the  flowers  of  which  are  either 
altogether  absent,  or  formed  upon  a  plan  different  from  that  of  ordi- 
nary plants.  Ferns,  Mosses,  Lichens,  A  Igm,  Fungi,  with  their  immediate 
allies,  form  the  class,  which  is  the  same  as  the  Acotyledons  of  Jussieu 
and  the  Cellulares  of  De  Candolle.  It  is  often  employed  to  distinguish 
the  Flowerless  from  the  Flowering  Plants,  which  are  thence  called 
Phanerogamia.  [Lichens;  Lycopodiace^e;  Alqm;  Fungi  ;  Diato- 
mace,e  ;  Acrogens  ;  Desmide^e.] 

CRYPTOLITE.  [Cerium.] 

CRYPTONYX.  [TETRAONIDiE.] 

CRYPTO'PHAGUS  (Herbst),  a  genus  of  Coleopterous  Insects  of 
the  family  Engidce.  They  are  minute  beetles,  which  are  found  in 
Fwngi  and  in  flowers,  and  some  of  the  species  are  common  in  damp 
cellars. 

The  Cryptophagi  are  seldom  more  than  an  eighth  of  an  inch  in 
length,  generally  of  a  pale  brown  colour,  and  more  or  less  pubescent. 
They  have  the  antennae  rather  thick  and  11-jointed;  the  basal  joint 
is  thicker  than  the  seven  following,  and  the  three  apical  joints  form 
an  elongated  knob  ;  the  terminal  joint  is  somewhat  conical,  and  the 
two  preceding  joints  are  cup-shaped ;  the  head  is  nearly  triangular, 
inserted  into  the  thorax  as  far  back  as  the  eyes ;  the  thorax  is  nearly 
square,  and  the  lateral  margins  are  more  or  less  denticulated  ;  they 
usually  exhibit  an  obtuse  tooth-like  process  in  the  middle ;  the  elytra 
are  elongate ;  the  sides  are  generally  straight  and  parallel,  or  nearly 
so,  and  the  apex  is  rounded. 

About  sixteen  species  have  been  found  in  this  country.  Cryptopha- 
gus  bituberculatus  is  sometimes  abundant  in  puff-balls^  and  probably 
inhabits  other  Fungi. 

CRYPTOPROCTA.    [Viverridje.]  " 

CRYPTORHY'NCHIDES  (Schonherr),  a  family  of  Coleopterous 
Insects  belonging  to  the  section  Rhynchophora,  the  species  of  which 


are  chiefly  distinguished  by  their  possessing  a  groove  in  the  chest  into 
which  the  rostrum  is  received  when  at  rest. 

This  family  contains  upwards  of  twenty  genera,  of  which  the  genus 
Cryptorhynchus  may  be  considered  as  the  type.  The  characters  of 
this  genus  are  : — Antennae  12-jomted,  short,  funiculus  7-jointed,  tho 
first  joint  rather  longer  than  the  rest ;  club  oval  or  oblong  oval ; 
rostrum  moderate,  rather  arched ;  thorax  often  broader  than  long, 
narrower  towards  the  apex,  and  furnished  with  tufts  on  the  anterior 
part ;  elytra  somewhat  ovate,  covering  the  abdomen ;  scutellum  dis- 
tinct ;  legs  moderate,  femora  often  armed  with  a  spine  beneath. 

Of  this  genus  upwards  of  ninety  species  are  known,  only  one  of 
which  inhabits  England,  Cryptorhynchus  Lapathi.  This  beetle  is  lesa 
than  half  an  inch  in  length,  and  of  a  dull  brownish-black  colour  ;  the 
thorax  is  whitish  at  the  sides,  and  is  furnished  on  the  upper  part  with 
five  black  tufts — two  on  the  anterior  part  near  the  eyes,  and  three  in 
a  line  a  little  behind  these,  one  in  the  middle  of  the  thorax,  and  one 
on  each  side ;  the  elytra  are  brown-white  at  the  base,  and  white  at 
the  apex,  and  are  studded  with  numerous  black  tubercles. 

C.  Lapathi  is  found  on  willows,  and  is  sometimes  tolerably  abun- 
dant in  osier-beds  in  the  south  of  England  :  when  touched,  like  most 
of  its  tribe,  it  contracts  its  legs  and  falls  to  the  ground. 

CRYPTOSTOMA.  [Chismobranchiata.] 

CRYPTURUS.  [Tetraonidje.] 

CRYSTALLINE  LENS.  [Eye.] 

CRYSTALLO'GRAPHY,  or  the  doctrine  of  the  relations  of  crystal- 
line forms,  is  in  strictness  an  application  of  solid  geometry  ;  but  it  is 
practically  allied  to  Mineralogy,  and  may  also  be  regarded  as  a  sub- 
sidiary department  of  that  science. 

Minerals  occur  very  generally  in  the  state  of  crystals,  that  is,  in 
certain  definite  and  symmetrical  forms,  and  these  are  regarded  as 
crystals  whether  they  are  transparent  or  opaque. 

A  solid  figure,  of  the  shape  of  a  common  die  used  in  games  of 
chance,  frequently  occurs  among  minerals,  and  is  then  termed  a  Cube 
or  Cubic  Crystal. 

If  the  corners  of  this  cube  were  to  be  cut  off  so  as  to  take  away 
equal  portions  of  the  three  adjacent  edges,  a  new  figure  would  bo 
produced  which  is  said  to  be  derived  from  the  cube. 

If  the  edges  were  to  be  all  cut  off  so  as  to  produce  new  surfaces, 
making  equal  angles  with  the  adjacent  sides  of  the  cube,  another 
derived  form  would  result.  In  these  cases  the  cube  would  be  deemed 
the  primary  form,  and  the  derived  figures  secondary  forms  of  the 
cube. 

Minerals  are  very  generally  known  by  their  primary  forms ;  but  as 
these  are  of  different  kinds,  and  as  natural  crystals  are  very  generally 
found  in  secondary  forms,  from  which  the  primary  is  to  be  inferred, 
a  knowledge  of  the  exact  relations  of  the  primary  and  secondary 
forms  is  requisite  to  enable  the  mineralogist  to  determine  the  primary 
from  the  secondary,  and  hence  to  arrive  at  a  knowledge  of  the  mineral 
to  which  any  given  crystal  belongs. 

Our  subject  may  therefore  be  considered  under  three  heads, 
namely  : — 

1.  Primary  Forms. 

2.  Secondary  Forms. 

3.  The  Laws  of  Derivation,  or  the  mutual  relations  of  the  secondary 
and  primary. 

We  must  however  premise  a  few  definitions. 

What  we  have  called  the  corners  of  the  cube  will  be  termed  its 
Solid  Angles,  and  so  of  the  corners  or  points  of  all  other  figures. 

A  solid  angle,  or  edge  cut  off  so  as  to  produce  a  new  surface,  or 
Plane  as  it  is  termed,  is  said  to  be  truncated. 

The  series  of  forms  resulting  from  each  of  the  primary  forms  con- 
stitutes a  peculiar  System  of  Crystallisation  ;  there  are  consequently 
as  many  different  systems  as  there  are  different  kinds  of  primary 
forms. 

A  Prism  is  a  solid  figure,  having  any  number  of  sides  with  parallel 
edges,  and  its  two  ends  parallel. 

A  Right  Prism  is  one  which  stands  upright  when  placed  on  a  table  ; 
if  it  overhangs  the  base  in  the  direction  of  an  edge  or  diagonal  it  is 
termed  oblique,  and  if  an  oblique  prism  is  again  oblique  in  the  direc- 
tion of  a  second  edge  or  diagonal  it  is  doubly  oblique.  The  bases  of 
doubly  oblique  prisms  are  usually  oblique-angled  parallelograms. 

The  edges  of  the  sides,  and  the  side  planes  of  a  prism,  are  termed 
lateral,  and  those  of  the  ends  terminal  edges  and  planes. 

1.  Primary  Forms. 

These  are  in  some  degree  arbitrarily  assumed,  as  it  appears  from 
the  three  following  figures,  showing  the  relation  between  the  cubes 
and  angular  octahedron. 

Fig.  1  is  a  Cube. 

Fig.  2,  a  Cube,  with  its  solid  angles  truncated. 

Fig.  3,  an  8-sided  figure  or  octahedron,  which  is  produced  when  the 
solid  angles  are  so  deeply  truncated  as  to  obliterate  all  the  faces  of 
the  cube. 

Now  it  is,  mathematically  speaking,  indifferent  whether  we  take 
the  cube  or  the  octahedron  as  the  primary  form  of  all  the  derived 
figures  of  this  system  of  crystallisation  ;  for  it  may  be  readily  per- 
ceived, from  an  attentive  comparison  of  the  following  figures,  that  new 
planes  which  might  be  produced  on  the  octahedron  by  the  truncation 
of  its  solid  angles  would  correspond  in  position  with  the  faces  of  the 
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cube,  and  those  which  would  result  from  the  truncation  of  its  edges 
would  correspond  in  position  with  those  which  would  result  from  the 
truncation  of  the  edges  of  the  cube.  The  cube  might  therefore  be 
regarded  as  the  secondary  form  of  the  octahedron,  arising  from  the 
truncation  of  its  six  solid  angles.  Relations  of  the  same  nature  subsist 
among  the  original  and  derived  figures  belonging  to  each  kind  of  the 
primary  forms  except  the  rhomboid.  The  reason  for  preferring  the 
one  or  the  other  of  these  as  the  primary  will  be  considered  when  we 
treat  of  the  relations  of  the  different  forms  of  crystals. 

We  have,  for  reasons  which  we  shall  then  state,  assumed  the  fol- 
lowing figures  as  the  primary  or  fundamental  forniB  of  all  known 
crystals. 

The  Cube,  fig.  1. 

The  Square  Prism,  in  which,  supposing  the  base  of  this  prism  to  be 
of  the  same  dimensions  as  a  side  of  a  given  cube,  and  this  and  the 
cube  to  be  both  standing  on  a  table,  the  upright  edges  would  be  longer 
or  shorter  than  those  of  the  cube. 

A  Right  Rhombic  Prism,  fig.  4. 

An  Oblique  Rhombic  Prism,  fig.  5. 

A  Double-Oblique  Prism,  fig.  6. 

A  Rhomboid  or  Rhombohedron,  fig.  7. 


Fig.  4. 


Fig.  5. 
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The  Cube  being  bounded  by  six  equal  square  planes,  the  minerals 
which  assume  this  form  are  not  distinguishable  by  the  figure  of  their 
crystals ;  but  minerals  which  occur  under  the  other  forms  may  gene- 
rally be  distinguished  as  follows  : — 

Those  which  can  be  referred  to  square  prisms,  by  the  different 
proportions  which,  in  each  particular  case,  the  lateral  edges  bear  to 
the  terminal  edges  ;  and  those  which  belong  to  the  other  prisms  and 
to  the  rhomboid,  by  the  angles  at  which  their  planes  intersect  each 
other.  The  ratios  of  the  edges  of  square  prisms  may  be  determined 
by  known  algebraical  formulae  from  the  angular  measurement  of  some 
of  the  secondary  forms,  and  the  angles  at  which  the  planes  of  the 
other  forms  meet,  may,  in  many  cases,  be  ascertained  by  measurement 
with  an  instrument  called  a  Goniometer,  but  in  others  they  must 
be  deduced  mathematically  from  some  of  their  respective  secondary 
forms. 

These  six  primary  forms  stand  in  certain  relations  to  each  other, 
which  it  may  not  be  useless  to  point  out.  If  the  lateral  edges  of  the 
cube  be  supposed  to  be  longer  or  shorter  than  the  terminal  edges,  a 
square  prism,  as  we  have  already  seen,  would  be  produced ;  if  two 
opposite  lateral  edges  of  a  square  prism  could  be  pressed  towards  each 
other,  the  parallelism  being  kept,  a  right  rhombic  prism  would  be 


formed;  if  this  prism  could  be  pressed  in  the  direction  of  either  of 
the  diagonals  of  "its  terminal  plane,  ao  as  to  make  the  figure  overhang 
the  base  in  that  direction,  an  oblique-rhombic  prism  would  be  repre- 
sented ;  and  if  again  pressed  in  the  direction  of  the  other  diagonal,  so 
that  it  would  overhang  the  base  in  both  directions,  a  doubly-oblique 
prism  would  be  formed.  If  we  suppose  a  cube  to  be  made  to  stand 
on  one  of  its  solid  angles  by  placing  the  fingers  on  an  opposite  one, 
and  if,  while  held  in  this  position,  the  two  solid  angles  could  be 
pressed  nearer  together  or  drawn  further  apart,  the  altered  cube 
would  become  a  rhomboid. 

2.  Secondary  Forms. 

These  might  be  produced,  and  are  most  conveniently  described,  by 
supposed  truncations  of  the  solid  angles  or  edges  of  any  of  the  pre- 
ceding forms  ;  but  as  in  nature  the  most  minute  crystals  appear  in  the 
shape  of  secondary  forms,  it  is  to  be  inferred  that  these  modifications 
of  the  primary  are  occasioned  by  some  natural  influence  operating 
upon  the  first  germ  of  the  crystal,  and  continuing  during  the  period  of 
its  increase  in  size. 

Secondary  Crystals  are  sometimes  altered  from  the  primary  only 
by  single  sets  of  planes  replacing  some  of  the  solid  angles  or  edges ;  in 
other  cases  both  the  solid  angles  and  edges  are  replaced  by  planes  in 
the  same  secondary  crystal ;  and  in  others,  several  different  sets  of 
planes  appear  replacing  the  solid  angles  and  edges  of  the  same  crystals, 
and  producing  very  numerous  and  complicated  secondary  forms. 
Thus  it  occurs  that  the  solid  angles  of  the  cube  are  sometimes  replaced 
by  three  and  sometimes  by  six  symmetrical  planes,  of  which  several 
sets  may  occur  on  the  same  crystal,  and  perhaps  with  other  planes 
replacing  the  edges.  Similar  changes  of  figure  may  also  occur  on 
each  of  the  other  kinds  of  the  primary  forms,  thus  producing  the 
different  systems  of  crystallisation  before  referred  to. 

The  number  of  known  secondary  forms  belonging  to  each  system  is 
already  very  great ;  in  one  mineral,  carbonate  of  lime,  they  amount  to 
many  hundreds ;  but  thousands  and  tens  of  thousands  more  might 
occur  under  the  operation  of  only  a  few  of  the  laws  of  which  we  shall 
afterwards  treat. 

Among  the  secondary  forms  of  crystals  there  are  some  which  differ 
in  their  characters  from  those  already  described.  Let  us  suppose  two 
diagonal  line3  to  be  drawn  through  opposite  angles,  and  crossing  each 
other  on  the  faces  of  the  cube.  It  may  be  observed,  by  referring  to 
fig.  2,  that  the  solid  angles  at  the  extremities  of  all  these  diagonals  are 
truncated  to  produce  the  octahedron ;  but  it  sometimes  happens  that 
the  solid  angles  at  the  extremities  of  only  one  of  those  diagonals  on 
one  plane,  and  a  transverse  diagonal  on  a  parallel  plane  are  truncated, 
producing  a  four  instead  of  an  eight-sided  secondary  figure ;  these  are 
termed  hemi  forms,  from  their  presenting  only  half  the  number  of 
planes  which  might  be  expected  from  the  symmetry  of  the  primary 
crystal.  These  defective  figures,  as  they  may  be  termed,  from  their 
wanting  the  number  of  faces  which  might  be  expected  on  the  crystal, 
are  frequently  troublesome  to  the  mineralogist,  and  occasionally 
mislead  him ;  but  there  is  another,  of  a  much  more  capricious 
deviation  from  the  regularity  of  the  simple  forms,  which  is  still  more 
troublesome  than  the  preceding  ;  these  are  what  have  been  termed 
Hemitrope  and  Twin  Crystals.  In  twin  crystals  the  two  individuals 
are  united  in  such  a  manner  that  if  one  of  them  be  made  to  describe 
a  half-revolution  round  an  axis  perpendicular  to  a  plane,  which  is 
either  a  face  of  one  of  the  crystals  or  which  might  be  one  in  virtue  of 
the  laws  of  crystallography,  it  comes  into  the  position  of  the  other. 

Twin  Crystals  are  produced  by  the  union  of  two  or  more  crystals 
according  to  some  regular  plan,  so  that  if  any  number  of  twin  crystals 
of  the  same  kind  of  mineral  should  be  found,  they  would  be  fashioned 
in  the  same  manner.  Hence  these  apparently  capricious  composite 
figures  are  subject  to  definite  laws,  and  are  not  the  results  of  merely 
accidental  aggregation.  There  are  also  two  other  classes  of  irregular 
forms  of  crystals,  one  of  which,  termed  by  Hatty  '  Epigene,'  occurs 
where  a  crystallised  mineral  has  undergone  a  chemical  change  without 
disintegration  or  suffering  any  change  of  figure  ;  the  form  in  the 
altered  state  of  the  mineral  not  being  proper  to  the  new  substance, 
but  remaining  that  of  the  original  body. 

The  other  class,  termed  Pseudomorphous,  appears  as  if  they  had 
been  produced  in  moulds  resulting  from  the  destruction  of  crystals  of 
other  substances  which  had  been  inclosed  or  imbedded  in  them,  and 
which  moulds  being  filled  with  some  new  kind  of  mineral,  the  new 
and  intrusive  matter  assumes  the  form  of  the  originally  inclosed  body, 
and  one  altogether  foreign  to  its  proper  shape. 

3.  The  secondary  forms  of  crystals  are  not  derived  from  the  primary 
by  accidental  and  indefinite  truncations  of  the  solid  angles  and  edges, 
but  according  to  known  and  definite  laws,  so  that  all  the  possible 
alterations  of  figure  which  any  given  primary  form  can  undergo, 
might  be  determined  a  priori,  if  the  extreme  limits  of  the  relative 
proportions  of  the  edges  considered  to  be  cut  off  in  producing  new 
planes  were  known.  Within  well  ascertained  limits  however  many  • 
thousand  of  possible  secondary  forms,  belonging  to  each  kind  of 
primary,  might  be  determined  with  absolute  precision. 

The  laws  according  to  which  any  secondary  planes  are  produced 
are  termed  the  laws  of  those  planes.  To  illustrate  the  nature  of 
these  laws,  let  fig.  8  represent  a  square  prism,  whose  edges  a  b  c  are 
each  divided  into  any  equal  number  of  parts,  which  parts  are  conse- 
quently proportional  to  the  respective  edges.     Now  a  new  pltuie- 
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which  should  cut  off  one  proportion  from  each  of  the  edges  a  b  c, 
would  evidently  be  parallel  to  the  plane  d  e  f,  whose  edges  would 
coincide  with  the  diagonals  of  the  primary  planes.  It  would  carry 
us  beyond  the  limit  to  which  we  must  restrict  this  paper,  if  we  were 
to  enter  upon  a  geometrical  consideration  of 
these  lines,  and  we  shall  therefore  confine  our- 
selves to  this  statement,  that  if,  on  any  square 
prism,  we  find  a  set  of  planes  truncating  its 
solid  angles,  and  if  we  assume  the  edges  of 
these  planes  to  be  respectively  parallel  to  the 
diagonals  of  the  primary  planes,  the  ratio,  or 
comparative  lengths  of  the  edges  a  and  e,  may 
be  found,  and  thus  the  distinction  between 
prisms  of  different  heights  belonging  to  different 
minerals  may  be  ascertained.  Crystals  be- 
longing to  the  other  primary  forms  may 
generally  be  distinguished,  as  we  have  already  stated,  by  measurement 
of  the  angles  at  which  the  planes  severally  incline  to  each  other.  But 
in  order  to  investigate  the  laws  of  their  respective  secondary  planes, 
we  require  to  know  the  comparative  lengths  of  the  lateral  and 
terminal  edges,  which  may  be  found  by  means  analogous  to  those  we 
have  just  described.  The  rhomboid  however,  whose  edges,  like  those 
of  the  cube,  are  all  equal,  does  not  require  this  preliminary  investiga- 
tion, but  the  laws  of  new  planes  may  be  determined  from  measurement 
alone. 

When  a  plane  similar  to  that  shown  in  fig.  8  occurs  on  one  solid 
angle  of  a  crystal,  it  generally  occurs  on  all  the  others,  establishing 
what  Haiiy  has  termed  the  Law  of  Symmetry.  But,  as  we  have 
before  stated  in  reference  to  the  cube,  this  law  is  occasionally  deviated 
from  by  the  production  of  only  one-half  the  symmetrical  number  of 
secondary  planes  on  a  square  prism.  This  remark  also  applies  to  such 
other  kinds  of  secondary  planes  as  we  now  proceed  to  describe. 

Besides  the  plane  shown  in  fig.  8,  there  are  three  other  kinds 
affecting  the  solid  angles. 

First,  such  as  would  cut  off  one,  two,  three,  or  more  portions  of  the 
edges  a  and  6,  but  at  the  same  time  some  other  number  from  the 
edge  c.  Thus  if  one  portion  be  cut  from  a  and  one  from  b,  there  will 
be  two,  three,  four,  or  some  other  number  cut  from  c ;  or  if  three 
portions  were  cut  from  a  and  three  from  b,  either  one,  two,  four, 
five,  or  some  other  number  would  be  cut  from  c,  so  that  a  numerous 
series  of  planes  of  this  nature  might  occur  on  each  solid  angle. 

The  second  kind  of  planes  are  those  which  would  cut  off  an  equal 
number  of  parts  from  a  and  c,  but  a  different  number  from  b.  But 
in  this  case  there  would  be  two  planes  on  each  solid  angle,  for  if  we 
suppose  one  plane  to  cut  three  parts  from  a,  and  three  from  c,  and 
two  from  b,  a  second  plane  would  also  be  pro- 
duced, cuttiug  three  parts  from  b  and  c,  and  two 
from  a,  producing  two  planes  similar  to  those 
in  fig.  9. 

Each  of  the  series  of  planes  of  the  first  kind 
would  have  an  edge  parallel  to  the  diagonal  d  e, 
fig.  8 ;  and  each  of  those  of  the  second  kind  would 
have  edges  parallel  to  the  diagonals  d  f  and 
e  f  of  the  same  figure.  The  planes  of  the  third 
class  also  occur  in  pairs,  and  are  such  as  would 
be  produced  by  cutting  off  dissimilar  numbers  of 
parts  from  the  three  edges,  such  as  two  parts 
from  a,  three  from  b.  and  four  from  c,  none  of  the  edges  of  these  new 
planes  being  parallel  to  any  diagonal. 

The  secondary  planes  on  the  terminal  edges  may  cut  off  any  number 
of  parts  from  the  edges  r  and  b,  and  the  same,  or  any  other  number, 
from  4  and  c.  Those  on  the  lateral  edges,  if  they  cut  unequal 
portions  from  a  and  o,  and  b  and  n,  will  be  found  to  occur  in  pairs. 
Single  planes  on  the  lateral  edges  are  such  as  would  result  from 
cutting  a  and  o,  and  6  and  n,  equally ;  and  the  secondary  planes  on 
the  other  primary  forms  are  produced  by  laws  analogous  to  those  we 
have  just  described. 

The  reasons  for  preferring  prisms  to  octahedrons  for  the  primary 
forms  may  be  thus  briefly  stated. 

We  have  already  seen  that  the  octahedron  derived  from  the  cube 
might  be  taken  as  the  fundamental  or  primary  figure  of  that  system 
of  crystallisation.  An  octahedron  derived  from  the  truncation  of  the 
upper  and  lower  edges  of  the  square  prism,  or  of  its  solid  angles,  by 
planes  which  would  intersect  the  terminal  planes  parallel  to  their 
diagonals,  might  be  assumed  as  the  primary  form  of  this  system ;  and 
octahedrons  similarly  derived  from  the  other  prisms  might  also  be 
regarded  as  the  primaries  of  their  respective  systems.  And  these 
figures  have  accordingly  been  adopted  by  Mohs,  as  the  fundamental 
forms  of  his  system  of  crystallography.  From  the  greater  simplicity 
however  of  derivation  which  results  from  the  assumption  of  the 
prisms  as  primary  forms,  and  the  greater  mathematical  facilities  in 
determining  the  relations  of  the  derived  to  the  primary,  we  have  been 
induced  to  retain  them  as  the  fundamental  forms  of  our  system.  For 
the  relations  among  these  primary  and  their  respective  secondary 
forms  are,  according  to  our  plan,  dependent  only  upon  the  proportions 
of  the  primary  edges  required  to  be  cut  off  to  produce  given  second- 
ary planes.  But  in  taking  the  octahedrons  as  primaries,  Mbhs  has 
founded  the  relations  of  these  to  the  secondary  figures  upon  the 
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relative  lengths  of  the  axes  of  the  derived  figures,  according  to  which 
view  of  derivation  the  lateral  planes  of  the  square  prism  would  be 
denoted  as  those  of  an  octahedron  with  an  infinitely  long  axis,  and 
the  end  planes  as  those  of  an  octahedron  with  an  infinitely  short  axis. 
And  for  all  the  various  prisms  which  may  occur,  octahedrons  must 
first  be  found,  from  the  infinite  prolongation  of  whose  axes  the  given 
prisms  may  be  produced.  From  the  complexity  of  this  method  it 
will  probably  not  extend  far  beyond  the  school  of  its  highly  ingenious 
author. 

The  exact  relations  among  primary  and  secondary  forms  may  be 
determined  mathematically,  sometimes  from  measurement  and  some- 
times from  parallelisms  between  certain  edges  of  the  secondary  figures  : 
and  the  mathematical  processes  may  be  either  those  of  plane  trigono- 
metry, as  applied  by  Haiiy ;  or  spherical  trigonometry,  as  used  by 
other  authors;  or  analytical  geometry,  as  applied  by  Professor 
Whewell  in  a  paper  in  the  'Phil.  Trans.'  for  1825  ;  or  by  referring 
the  planes  of  the  crystal  to  the  surface  of  a  sphere  and  denoting  their 
positions  stereographically,  as  shown  in  a  paper  by  Professor  Miller, 
of  Cambridge,  in  the  'Lond.  and  Edinb.  Phil.  Mag.'  of  Feb.  1835.  ' 

Crystallisation  and  the  circumstances  under  which  it  takes  place 
form  an  interesting  subject  of  inquiry,  not  only  in  respect  of  the 
variety  of  figures  under  which  crystals  present  themselves,  but  in 
relation  to  much  more  comprehensive  geological  investigations  into 
the  formation  of  the  early  crystalline  rocks  and  the  various  embedded 
crystallised  minerals,  and  into  the  manner  in  which  the  numerous 
crystalline  bodies  found  in  the  metallic  and  other  veins  have  been 
produced. 

From  the  great  length  of  time  during  which  these  natural  processes 
must  have  been  in  action,  the  slowness  with  which  they  probably  have 
proceeded,  and  the  hidden  recesses  in  which  they  have  taken  place, 
the  progress  of  natural  crystallisation  can  scarcely  be  said  to  have 
been  ever  observed;  for  the  production  of  saline  crystals  at  the 
bottom  of  certain  lakes,  and  even  that  of  iron  pyrites,  which  are 
said  to  have  been  observed  in  a  progressive  state  of  formation, 
cannot  be  regarded  as  belonging  to  the  class  of  phenomena  we  are 
contemplating. 

Not  having  therefore  the  operation  of  nature  open  to  our  inspection, 
our  only  sources  of  information  relative  to  the  formation  of  crystals 
are  those  afforded  by  the  processes  of  artificial  crystallisation ;  and 
here  until  very  recently  our  experiments  were  circumscribed  and  our 
views  bounded  by  a  very  few  modes  of  operation  :  that  of  the  deposit 
of  crystals  from  solution  in  some  fluid  ;  their  production  while 
gradually  cooling  from  a  state  of  fusion  ;  and  their  volatilisation  by 
heat  or  otherwise.  Latterly  however,  by  the  aid  of  that  universal 
agent,  electricity,  new  methods  of  producing  crystals  have  been 
pursued  :  much  of  the  darkness  in  which  the  subject  had  been  pre- 
viously involved  has  been  dispelled,  and  there  can  now  be  little  doubt 
that  the  phenomena  of  crystallisation  are  influenced  in  a  greater  or 
less  degree  by  electric  influence. 

The  crystallisation  of  salts  from  solution  in  fluids  generally  takes 
place  when  the  solutions  are  sufficiently  evaporated,  but  the  degree  of 
evaporation  is  very  different  for  different  substances.  Some  salts  begin 
to  crystallise  at  the  surface  very  poon  after  evaporation  commences, 
and  others  (for  example,  sugar)  must  be  evaporated  to  the  consistence 
of  a  thick  syrup  before  any  crystals  will  be  formed.  Hot  fluids  will 
generally  dissolve  more  matter  than  cold  ones,  and  crystals  are 
frequently  produced  during  the  cooling  of  the  hot  solution.  Some 
soluble  substances  however  cannot  be  brought  to  crystallise  under 
any  circumstances  hitherto  tried ;  but  on  the  solvent  evaporating  a 
thick  pasty  matter  is  left,  which  by  further  evaporation  becomes  a 
hard  solid  mass.  Camphor  affords  an  instance  of  the  formation  of 
crystals  by  volatilisation.  The  sides  of  a  bottle  containing  this  body 
may  frequently  be  observed  incrusted  with  brilliant  crystals. 

The  slags  of  furnaces  will  frequently  be  found  to  contain  crystal- 
lised matter ;  and  the  common  rolls  of  sulphur  when  broken  will 
frequently  present  small  cavities  lined  with  thin  needle-like  crystals. 

(Ansted,  Elementary  Geology  ;  Dana,  Manual  of  Mineralogy.) 

CTENACA'NTHUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Mountain  Limestone  and  Old  Red-Sandstone.  (Agassiz.) 

CTENODA'CTYLA  (Dejean),  a  genus  of  Coleopterous  Insects 
belonging  to  the  section  Gcodephaga  and  sub-section  Truncatipennes. 
It  has  the  following  characters  : — Body  but  slightly  elongated, 
flattened  ;  thorax  longer  than  broad,  truncated  posteriorly  ;  terminal 
joint  of  the  palpi  almost  oval ;  three  basal  joints  of  the  tarsi  dilated, 
nearly  triangular  or  heart-shaped ;  claws  denticulated  beneath. 

Dejean,  in  his  '  Catalogue  des  Coleopteres,'  only  enumerates  three 
species  of  this  genus,  all  of  which  are  from  Guyana.  There  are 
however  other  species  known. 

C.  Clieovolatii  is  less  than  half  an  inch  in  length,  of  a  blue-black 
colour  above,  and  brown  beneath  ;  the  thorax  is  red,  and  the  legs  and 
antennae  are  yellowish-red. 

CTENODA'CTYLUS,  a  genus  of  Rodent  Animals  of  the  family 
Arvicolidce,  established  by  Dr.  J.  E.  Gray. 

Each  foot  has  four  toes  only,  and  an  obsolete  clawless  wart  in 
place  of  the  thumb;  claws  small  and  falculated;  toes  pectinated 
internally,  with  small  bony  appendages.    Tail  very  short  and  hairy. 
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Dr.  Gi-ay  is  of  opinion  that  this  sub-genus  appears  to  be  most 
nearly  allied  to  the  Lemmings  (Lemmus),  with  which  it  agrees  in 
teeth  and  form,  but  differs  from  them  in  only  having  four  free  toes 
on  each  of  the  feet  and  a  very  obscure  clawless  wart  in  place  of  the 
thumb,  and  in  the  claws  of  all  the  feet  being  short  and  incurved, 
those  of  the  hinder  ones  being  covered  with  a  tuft  of  rigid  hair,  more 
especially  to  be  distinguished  in  the  two  inner  toes,  each  of  which 
also  has  a  double,  small,  deeply  pectinated,  bony  plate  on  its  inner 
side.  The  tail  is  very  short,  scarcely  longer  than  the  fur  of  the  back, 
covered  with  long  bristly  hair.  The  cutting  teeth  incurved,  the 
lower  rounded  in  front,  the  upper  concavely  truncated.  The  upper 
grinders  are  probably  like  the  lower,  which  are  laminar  and  with  a 
2-lobed  crown,  the  anterior  lobe  being  transverse,  narrow,  round  on 
the  outer,  and  narrow  and  sharp  on  the  inner  side  ;  the  hinder  lobed, 
larger,  and  rounded,  the  lobe  of  the  two  anterior  ones  being  rather 
wider  than  long,  and  that  of  the  last  as  long  as  it  is  wide.  (Gray.) 

C.  Massonii,  Ma3son's  Comb-Rat.  The  fur  is  soft  and  silky ;  upper 
parts  fulvous  brown ;  the  hair  very  thin,  pale  lead-coloured  at  the 
base,  pale  fulvous  at  the  end,  with  very  short  blackish  tips,  especially 
upon  the  head  ;  chin,  throat,  inner  side  of  limbs,  and  beneath,  whitish, 
with  the  same  lead-coloured  base  to  the  hairs.  Head  rather  small, 
and  densely  hairy  ;  muzzle  very  small,  black  ;  mouth  rather  small ; 
cutting  teeth  exposed,  rounded  and  smooth  in  front,  white ;  the 
whiskers  very  long,  twice  as  long  as  the  head,  rigid,  black,  with  two 
or  three  slender  long  bristles  over  the  eyebrows  ;  eyes  moderate, 
rather  nearer  the  ears  than  the  end  of  the  nose  ;  the  ears  rounded, 
externally  covered  with  dense  short  fur  like  the  body,  internally 
rather  naked,  black,  with  a  distinct  helix.  Limbs  short ;  the  feet 
covered  with  shortish  rather  adpressed  hair ;  the  fore  feet  short ;  the 
toes  free,  the  two  middle  ones  nearly  equal,  the  inner  rather  shorter, 
and  the  outer  shortest  of  all ;  the  claws  short,  subequal,  incurved, 
black,  not  so  long  as  the  hinder  ones  ;  the  hinder  feet  large  with 
naked  soles  ;  toes  free,  the  three  inner  equal,  the  outer  rather  the 
shortest,  the  two  inner  toes  with  two  series  of  four  or  five  bony 
lamince  placed  side  by  side,  forming  a  comb-like  process,  and  covered 
with  some  very  stiff  bristly  incurved  hair ;  the  tail  very  short,  cylin- 
drical, ending  in  a  parcel  of  rather  rigid  black-tipped  hairs.  Size  and 
shape  about  that  of  a  half-grown  guinea-pig.  Length  (stuffed  speci- 
men) from  nose  to  base  of  tail  9  inches ;  of  the  tail  1  inch  (the 
longest  bristle  extends  beyond  the  tip) ;  of  the  hind  feet,  14  inch  ;  of 
the  ears,  ~  of  an  inch.    (Gray.)    Locality,  Cape  of  Good  Hope. 

"I  am  not  aware,"  says  Dr.  Gray,  speaking  of  the  comb-like 
appendage,  "of  the  same  kind  of  process  being  found  on  the  toes  of 
any  of  the  Mammalia.  It  most  nearly  resembles  the  pectinated  edge 
of  the  claws  of  the  middle  toes  of  the  feet  of  the  Goatsuckers  and 
Herons  :  it  may  probably  be  used  for  the  same  purpose  to  clear  their 
coats  of  intruding  insects,  and  this  idea  is  strengthened  by  the  fact  of 
the  two  living  animals  in  the  collection  of  the  Zoological  Society,  said 
to  come  from  Barbary,  continually  scratching  themselves  with  their 
hind  claws.  Some  of  the  Lemmings,  to  which  these  animals  are 
most  nearly  allied,  are  peculiar  for  having  a  very  curious  conforma- 
tion in  the  claw  of  the  index  finger  of  the  hand." 

Dr.  J.  E.  Gray  refers  to  two  specimens  in  the  British  Museum, 
one  of  which  is  marked  in  the  hand-writing  of  his  late  uncle, 
Dr.  E.  W.  Gray.  "  C.  B.  Spei  Masson,  1744,  appears  to  be  a  variation 
of  No.  1,"  which  last  Dr.  Gray  thinks  is  probably  the  other  specimen 
in  the  British  Museum,  which  is  rather  larger. 

The  species  is  named  after  Mr.  Francis  Masson,  who  was  one  of  his 
Majesty's  gardeners,  and  published  a  paper  in  '  Phil.  Trans.,'  lxvi. 
(1775),  giving  an  account  of  three  journeys  from  Cape  Town  to  the 
southern  parts  of  Africa,  undertaken  for  the  discovery  of  new  plants 
towards  the  improvement  of  the  Royal  Botanical  Gardens  at  Kew. 

The  description  of  this  curious  animal  is  taken  from  Dr.  Gray's 
1  Spicilegia  Zoologica,'  where  there  is  a  figure  of  the  species. 

CTE'NODUS,  a  genus  of  Fossil  Fishes,  from  the  Coal  Formation 
of  Yorkshire  and  Lancashire,  and  the  Limestone  of  Burdie-House. 
(Agassiz.) 

CTENOID  FISHES,  a  great  division  of  Fishes,  thus  named  by 
Agassiz,  from  the  pectinated  appearance  of  the  retral  edges  of  the 
scales,  which  are  of  a  horny  substance,  not  bony  nor  enamelled. 
Abundant  in  the  actual  creation,  they  are  rare  as  fossils  in  all  but  the 
more  recent  strata. 

CTENO'LEPIS,  a  genus  of  Fossil  Fishes,  from  the  Oolite  of 
Stonesfield.  (Agassiz.) 

CTENOMYS,  a  genus  of  Rodent  Animals.  [MuRiDiE.] 

CTENO'STOMA  (Klug),  a  genus  of  Coleopterous  Insects  of  the 
section  Geodephaga  and  family  Cicindelidce.  The  species  have  the 
following  distinguishing  characters  : — The  basal  joints  of  the  anterior 
tarsi  dilated  in  the  male  sex,  the  third  with  an  obliquely  elongated 
portion  on  the  inner  side ;  body  narrow  and  long  ;  thorax  long,  some- 
what globular  in  the  middle,  and  suddenly  constricted  towards  the 
base  and  apex ;  antennas  setaceous  ;  palpi  long  and  distinct ;  mentum 
furnished  with  a  tooth-like  jirocess  in  the  anterior  and  emarginated 
part. 

Ctenostoma  macUentum  (Klug),  is  about  half  an  inch  in  length,  and 
of  a  brassy-black  colour ;  the  elytra  are  distinctly  punctured,  and 
have  a  transverse  yellowish  farsia  in  the  middle  ;  the  legs  are 
yellowish. 
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This  species  is  from  Buenos  Ayres.  Eight  or  nine  other  species 
are  known,  all  of  which  inhabit  South  America :  several  are  from 
Brazil. 
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Ctenostoma  maciloiitum. 
a,  denotes  the  natural  length. 

Under  this  head  may  be  noticed  three  other  genera  which  aro 
closely  allied  to  the  one  just  described — Therates,  Tricondyla,  and 
Colliurus. 

The  species  of  these  three  genera  are  at  once  distinguished  from 
those  of  Ctenostoma  by  their  having  no  tooth-like  process  in  the  emar- 
gination  of  the  mentum.  The  principal  characters  of  the  genus 
Therates  (Latreille)  are  as  follows  : — Tarsi  nearly  the  same  in  both 
sexes,  the  third  joint  shorter  than  the  two  basal  joints,  and  notched 
at  the  extremity  ;  fourth  joint  very  short  and  heart-shaped ,  internal 
maxillary-palpi  very  small,  and  consisting  of  one  joint  only. 

The  species  of  this  genus  are  of  an  intermediate  form  between 
Ctenostoma  and  Cicindela :  they  are  shorter  and  broader  in  propor- 
tion than  those  of  the  former,  and  hence  approach  the  latter  ;  but  the 
thorax  is  of  that  same  globular  form  (though  short)  as  observed  in 
Ctenostoma. 

Only  four  or  five  species  are  known,  and  these  are  from  Java  and 
Guinea  :  their  colouring  is  very  brilliant. 

Therates  labiata  is  of  a  brilliant  blue  colour,  with  violet  reflections  ; 
the  elytra  are  nearly  double  the  width  of  the  thorax ;  the  labrum, 
femora,  and  abdomen,  are  of  a  reddish-yellow  colour. 

The  species  of  the  genus  Tricondyla  (Latreille)  very  much  resemble, 
in  form  and  general  appearance,  those  of  Ctenostoma ;  but  they  may 
be  distinguished  by  their  having  the  joints  of  the  tarsi  nearly  equal 
in  length,  the  three  basal  joints  of  the  anterior  tarsi  of  the  males 
dilated,  the  third  being  prolonged  obliquely  on  the  inner  side,  and 
the  palpi  being  less  conspicuous  from  their  comparatively  smaller  size. 

Of  this  genus  three  species  are  known :  they  inhabit  the  islands 
north  of  Australia. 

The  technical  characters  of  the  genus  Colliurus  are  : — fourth  joint 
of  all  the  tarsi  prolonged  on  the  inner  side  in  both  sexes ;  thorax 
elongate,  nearly  cylindrical,  and  constricted  near  the  base  and  apex  ; 
body  elongate,  nearly  cylindrical,  broader  towards  the  posterior  part ; 
antenna?  short,  slightly  thickened  towards  the  apex. 

All  the  species  of  this  genus  as  yet  discovered  (which  amount  to 
only  four  or  five)  are  found  in  the  southern  parts  of  Asia,  and  in  the 
islands  north  of  Australia. 

Colliurus  emarginata  (Dejean),  is  about  an  inch  in  length,  and  of  a 
dull  blue  colour ;  the  elytra  are  coarsely  punctured,  and  truncated  at 
their  apex ;  the  legs  are  black,  with  the  exception  of  the  thighs, 
which  are  red. 

CUBAN,  a  native  Sulphuret  of  Copper  and  Iron. 

CUBE-ORE,  a  native  hydrous  Arsenate  of  the  Peroxide  of  Iron. 
It  crystallises  in  cubes,  and  is  found  in  the  mines  of  Cornwall,  France 
and  Saxony.  [Phaemacosiderite.] 

CUBE-SPAR,  a  name  by  which  Anhydrite  is  known.  [Anhydrite. 

CUBEBA.  [Piper.] 

CUBICITE.  [Analcime.] 

CUBOIDES.  [Acaleph^e.] 

CUCKOO.  [Cuculidjs.] 

CUCKOO-FLOWER.  [Cardamine.] 

CUCKOO-PINT.  [Aroide^;.] 

CUCUBALUS,  a  genus  of  Jelly-Fishes.  [Acaleph^.] 
CUCU'BALUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Caryophyllaceoz.  It  has  a  5-toothed  naked -calyx;  5-clawed  petals; 
10  stamens;  3  styles;  capsule  a  globose  1-celled  berry;  reniform 
seeds.  There  is  but  one  species  of  this  genus,  C.  bacci/er,  the  Berry- 
Bearing  Campion.  It  differs  but  little  from  the  species  of  Silene 
except  in  its  berried  capsule,  which  is  black.  It  is  a  native  of  Europe, 
and  has  been  fouud  wild  in  Great  Britain.  It  has  been  undoubtedly 
introduced,  but  is  scarcely  naturalised.  (Babington,  Manual.) 
CUCULL^EA.  [Polyodonta.] 

CUCU'LID^E,  the  Cuckoo-Tribe,  or  Cuckoos,  a  family  of  Scansorial 
Birds,  placed  by  Cuvier  and  Lesson  next  to  the  Wrvnecks,  Yunx,  and 
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by  Mr.  Vigors  in  the  aberrant  group  of  his  Scansores,  between  the 
Certhiadce  and  the  Rhamphastidce. 

The  Cuculidce  are  placed  by  Mr.  Swainson  also  between  the 
Certhiadce  and  Ramphastidce,  and  these  three  families  constitute  what 
he  terms  his  third  and  aberrant  circle  of  the  Scansores.  The  following 
is  his  definition  of  the  family  character  : — Feet  not  strictly  scansorial, 
very  short,  nostrils  naked,  tail-covers  remarkably  long  ;  and  he  sepa- 
rates the  group  into  the  following  sub-families  :  Cuculince,  Coccyzince, 
Saurotherince,  Opisthocomince,  Indicatorince.  Of  the  first  sub-family 
Cuculus,  Linn.,  is  the  type ;  of  the  second  Coccyzus,  Vieill. ;  of  the 
third  Saurothera,  Vieill. ;  of  the  fourth  Opisthocomus,  Hoff. ;  and  of 
the  fifth  Indicator,  Sparrm. 

The  following  account  of  this  family  by  Mr.  Swainson  bears  the 
stamp  of  actual  observation.  "  So  faintly  is  the  scansorial  structure 
indicated  in  these  birds  that  but  for  their  natural  habits,  joined  to 
the  position  of  their  toes,  we  should  not  suspect  they  were  so  inti- 
mately connected  with  the  more  typical  groups  of  the  tribe  as  they 
undoubtedly  are.  They  neither  use  their  bill  for  climbing,  like  the 
parrots,  or  for  making  holes  in  trees,  like  the  woodpeckers,  neither  can 
they  mount  the  perpendicular  stems,  like  the  Certhiadce,  or  Creepers ; 
and  yet  they  decidedly  climb,  although  in  a  manner  peculiar  to  them- 
selves. Having  frequently  seen  different  species  of  the  Brazilian 
cuckoos  (forming  part  of  the  genus  Coccyzus)  in  their  native  forests,  I 
may  safely  affirm  that  they  climb  in  all  other  directions  than  that  of 
the  perpendicular.  Their  flight  is  so  feeble,  from  the  extreme  short- 
ness of  their  wings,  that  it  is  evidently  performed  with  difficulty,  and 
it  is  never  exercised  but  to  convey  them  from  one  tree  to  another,  and 
these  flights  in  the  thickly-wooded  tracts  of  tropical  America  are  of 
course  very  short :  they  alight  upon  the  highest  boughs,  and  immedi- 
ately begin  to  explore  the  horizontal  and  slanting  ramifications  with 
the  greatest  assiduity,  threading  the  most  tangled  mazes  and  leaving 
none  unexamined.  All  soft  insects  inhabiting  such  situations  lying 
in  their  route  become  their  prey,  and  the  quantities  that  are  thus 
destroyed  must  be  very  great.  In  passing  from  one  bough  to  another 
they  simply  hop,  without  using  their  wings,  and  their  motions  are  so 
quick,  that  an  unpractised  observer,  even  if  placed  immediately 
beneath  the  tree,  would  soon  lose  sight  of  the  bird.  The  Brazilian 
hunters  give  to  their  cuckoos  the  general  name  of  Cat's-Tail ;  nor  is 
the  epithet  inappropriate,  for  their  long  hanging  tails,  no  less  than 
their  mode  of  climbing  the  branches,  give  them  some  distant  resem- 
blance to  that  quadruped.  I  have  no  doubt  that  the  great  length  of 
tail  possessed  by  nearly  all  the  cuckoos  is  given  to  them  as  a  sort  of 
balance,  just  as  a  rope-dancer,  with  such  an  instrument  in  his  hands, 
preserves  his  footing  when  otherwise  he  would  assuredly  fall.  Remote 
therefore  as  the  cuckoos  unquestionably  are  from  the  typical  Scansores, 
we  yet  find  the  functions  of  the  tail  contributing  to  that  office, 
although  in  a  very  different  mode  to  that  which  it  performs  among 
the  woodpeckers,  the  parrots,  and  the  creepers.  The  structure  of  the 
feet,  as  before  observed,  is  the  only  circumstance  which  would  lead  an 
ornithologist  to  place  these  birds  among  the  climbers,  supposing  he 
was  entirely  unacquainted  with  their  natural  history  properly  so 
called,  or  with  their  close  affinity  to  the  more  perfect  Scansores.  The 
toes  indeed  are  placed  in  pairs ;  that  is,  two  directed  forward  and  two 
apparently  backward ;  but  a  closer  inspection  will  show  that  the 
latter  are  not  strictly  posterior,  and  that  they  differ  so  very  materially 
from  those  of  the  Picidce.  (the  pre-eminently  typical  family  of  the 
climbers),  as  clearly  to  indicate  a  different  use.  The  organisation  of 
the  external  posterior  toe  of  all  the  woodpeckers,  parrots,  and  toucans, 
renders  it  incapable  of  being  brought  forward,  even  in  the  slightest 
degree;  whereas  in  the  cuckoos  this  toe  can  be  made  to  form  a  right 
angle  with  that  which  is  next  it  in  front,  from  which  circumstance  it 
has  been  termed  versatile ;  thh  term  however  is  not  strictly  correct, 
inasmuch  as  the  toe  cannot  be  brought  more  than  half  way  forward, 
although  it  can  be  placed  entirely  backward.  Now  this  form,  which 
is  obviously  the  least  developed  state  of  the  scansorial  structure, 
accords  exactly  with  the  rank  of  the  family,  which  is  that  of  the  most 
aberrant  group  in  the  circle,  and  farthest  removed  from  the  type. 
The  cuckoos  in  fact  are  half-perching  half-climbing  birds,  not  only  in 
their  feet,  but,  as  we  have  seen,  in  their  manners.  No  one,  from 
seeing  them  alive,  would  suppose  they  were  truly  scansorial  birds  ; 
and  yet  it  is  highly  probable  that  this  singular  power  of  varying 
the  position  of  one  of  their  toes  gives  them  that  quickness  of 
motion  and  firmness  of  holding  which  accompanies  the  habit  just 
mentioned. 

"  There  is  another  circumstance  in  the  history  of  this  family  of 
birds,  which,  with  one  solitary  exception,  is  altogether  peculiar,  as 
they  contain  the  only  parasitic  birds  yet  known.  This  term  indeed 
has  been  applied,  I  think  improperly,  to  other  genera,  which,  like  the 
frigate  pelicans,  the  jagers,  and  some  of  the  eagles,  rob  other  birds  of 
their  food  ;  but  this  is  a  mere  act  of  thieving,  for  all  these  feathered 
robbers  can  and  do  habitually  depend  just  as  much  upon  their  own 
industry  in  procuring  food.  But  with  the  typical  cuckoos  the  case  is 
far  different,  for,  by  depositing  their  eggs  in  the  nests  of  other  birds, 
to  whom  they  leave  the  care  of  hatching  their  young  and  feeding 
them  afterwards,  they  become  as  truly  parasitic  as  any  of  the  .4  cart 
or  Pediculi  ;  they  fasten  themselves,  as  it  were,  on  the  living  animal, 
whose  animal  heat  brings  their  young  into  life,  whose  food  they  alone 
Uve  upon,  and  whose  death  would  cause  theirs  during  the  period  of 


infancy.  Such  only  is  a  parasitic  animal,  and  such  only,  among  birds, 
belong  to  the  typical  cuckoos  and  their  representative,  the  Molothrus 
pecoris."  [Molothrus.] 

Warm  and  temperate  climates  are  the  chosen  haunts  of  the  Cuckoos. 
The  European  species — there  are  but  two — never  show  themselves  in 
our  quarter  of  the  globe,  except  in  the  warm  weather,  quitting  it 
upon  the  first  approaches  of  a  colder  temperature.  "  So  congenial  i3 
warmth  to  their  nature,"  says  Mr.  Swainson  in  the  memoirs  last 
quoted,  "  that  even  the  mild  temperature  of  an  Italian  winter  is  not 
sufficient  to  retard  their  return  to  the  sultry  groves  of  Northern 
Africa.  There  is  a  fact  regarding  their  structure  which  appears  con- 
nected with  this  susceptibility  of  cold,  and  which  I  believe  has  not 
hitherto  been  noticed.  All  the  cuckoos,  both  of  the  old  and  the  new 
world,  which  I  have  had  the  opportunity  of  dissecting,  are  remarkable 
for  the  thinness  and  delicacy  of  their  skins,  so  much  so  indeed  as  to 
render  their  preservation  in  an  entire  state  extremely  difficult  to 
inexperienced  hands.  Every  one  who  has  skinned  the  common 
British  species  must  doubtless  have  observed  this.  On  the  other 
hand,  as  if  to  compensate  for  the  delicacy  of  the  cuticle,  the  feathers, 
more  especially  upon  the  back  and  rump,  are  unusually  thick-set  and 
compact." 

Tropical  countries,  and  those  which  approach  the  equator,  afford 
the  greatest  number  of  species. 

The  food  of  the  Cuckoos,  as  might  be  expected  from  this  geogra- 
phical distribution,  consists  principally  of  soft  fruits  and  soft  insects, 
especially  the  latter,  and  more  particularly  when  they  are  in  tho 
larva  state. 

Cuculince  include  the  genuine  Cuckoos.  This  sub-family  has  the 
following  characters  : — Bill  wider  at  the  base  than  it  is  high,  rather  sud- 
denly contracted  behind  the  nostrils  and  becoming  compressed ;  upper 
mandible  slightly  sinuous  at  the  tip,  so  as  to  assume  the  form  of  the 
dentirostral  notch.  Wings  considerably  long,  nearly  reaching  to  two- 
thirds  the  length  of  the  tail,  and  so  far  pointed  as  to  diminish  rapidly 
in  length  beyond  the  fourth  quill.  Feet  remarkably  short ;  tarsus 
thiokly  clothed  with  feathers  for  nearly  half  its  length,  not  longer  than 
the  hallux  or  true  hind  toe.  Upper  cover-feathers  of  the  tail  thick- 
set, narrow,  generally  pointed,  and  comparatively  elongated,  and  in 
rigidity  only  comparable  to  those  of  the  Ceblepyrince,  the  corresponding 
type  in  the  Laniadce. 

"Popular  interest,"  adds  Mr.  Swainson,  "has  been  so  much  con- 
fined to  the  parasitic  habits  of  the  cuckoo,  that  upon  many  other 
points  of  its  economy  we  are  still  in  comparative  ignorance.  Hence  it 
is  that  we  cannot  trace,  so  fully  as  could  be  wished,  the  influence 
which  the  structure  just  described  exercises  upon  the  habits  and 
manners  of  such  birds  as  possess  it.  We  know  however  that  all  the 
genuine  cuckoos  fly  with  strength  and  rapidity.  Most  of  them,  in 
fact,  are  migratory  birds.  .  .  .  .  The  form  of  the  nostiils  in  the 
typical  cuckoos  is  very  peculiar,  aud  I  believe  that  future  observations 
will  shew  this  structure  to  be  intimately  connected  with  their  para- 
sitic habits.  The  nests  of  those  species  in  which  the  cuckoo  deposits 
its  eggs,  we  all  know,  are  built  in  the  thickest  and  most  central  part 
of  trees  and  bushes,  to  discover  whioh,  superior  powers  of  smell  have 
been  given  to  the  toucans  (which  feed  upon  the  eggs  or  young),  and, 
in  a  less  degree,  are  probably  conferred  upon  the  cuckoos,  to  facilitate 
their  search  after  a  foster-parent  for  their  young.  How  far  this  idea 
may  be  correct  future  observations  will  determine.  Certain  however 
it  is,  that  this  peculiar-shaped  nostril  is  restricted  to  such  cuckoos  as 
are  parasitic,  for  the  whole  of  the  Coccyzince  have  the  aperture  of  a 
lengthened  oval  shape,  or  in  the  form  of  a  slit,  and  all  we  know  of 
these  birds  sanctions  the  idea  that  they  are  not  parasitic.  The 
shortness  of  the  feet,  in  the  typical  cuckoos,  is  another  important 
distinction,  and  leads  to  the  belief  that  these  members  are  much  less 
used  than  those  of  the  Coccyzince,  whose  habits  we  have  already 
mentioned  when  alluding  to  the  cuckoos  of  South  America,  all  of 
which  are  excluded  from  the  group  now  under  consideration." 

Cuculus. — Bill  broad  at  the  base,  compresed  beyond,  the  upper 
mandible  obsoletely  notched ;  nostrils  circular,  with  a  tumid  margin  ; 
wings  long,  pointed,  the  third  quill  longest,  the  second  and  fourth  of 
equal  length ;  feet  slender,  very  short,  tarsi  feathered  posteriorly 
almost  to  the  toes ;  rump  and  upper  tail-covers  long,  thick-set,  and 
rigid.    Inhabits  the  Old  World.  Parasitic. 

C.  canorus,  the  Cuckoo.  It  is  the  KJkkw£  of  the  Greeks  ;  Cuculus  and 
Coccyx  of  the  Romans  ;  Cucculo,  Cucco,  Cuco,  Cucho,  Cuccu,  of  the 
Italians  ;  Cocuo,  Coucou,  Coqu,  of  the  French  ;  Kukuk  and  Kuckuck 
of  the  Germans ;  Gjok  of  the  '  Fauna  Suecica  ;'  Gjoeg  of  the  Danes  ; 
Gouk  of  the  Norwegians;  Cog  of  the  Welsh;  Gowk  and  Cuckoo  of 
the  British. 

Length  about  14  inches,  weight  about  four  ounces  and  a  half. 
Bill  black,  yellowish  at  the  base  of  the  Tipper  mandible  ;  inside  of 
mouth  red.  Irides  yellow.  Head,  and  whole  upper  part  of  the  bird, 
dark  ash-colour.  Throat,  under  side  of  the  neck,  and  upper  part  of 
breast,  pale  ash,  the  latter  sometimes  inclining  to  rufous  brown  ;  lower 
part  of  breast  and  belly  white,  with  transverse  undulating  black  lines. 
Quills  dusky,  inner  webs  barred  with  white  oval  spots.  Tail-feathers 
ten,  of  unequal  length  ;  two  middle  ones  black,  dashed  with  ash  aud 
tipped  with  white,  the  rest  black,  with  white  spots  on  each  side  of  the 
shaft.  The  lateral  feathers  in  some  have  white  spots  only  on  the 
interior  webs,  but  all  are  tipped  with  white.  Female,  rather  less  than 
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male,  and  differing  from  him  usually  in  the  neck  and  breast  being  of 
a  tawny  brown,  barred  with  dusky  black,  and  the  coverts  of  the  wings 
marked  with  light  ferruginous  spots.  Tail-feathers  and  quills  much 
like  those  of  the  male,  but  the  edges  of  the  spots  incline  to  reddish- 
brown.  Legs  in  both  sexes  short  and  yellow.  Outer  tail-feather  and 
first  quill  remarkably  short. 


Cuckoo  (Cucultts  eauorua),  male. 

The  young  is  so  distinct  in  its  plumage  from  the  adult  that  it  has 
been  described  as  a  distinct  species  (C.  rufus,  Bris).  It  is  supposed 
not  to  throw  off  its  nestling  feathers  till  the  second  year's  moulting, 
for  it  is  stated  in  Montagu's  'Dictionary'  (last  edit.),  that  in  three 
specimens  killed  the  same  season  (two  males  and  a  female),  the 
thirteenth  and  three  succeeding  quill-feathers,  and  the  three  greater 
coverts  impending  them,  are  barred  with  brown  and  ferruginous.  In 
the  first  year  the  irides  are  grayish  ;  the  whole  upper  plumage  is  a 
mixture  of  dusky  black  and  ferruginous,  in  transverse  bars,  except 
the  forehead  and  a  patch  on  the  back  of  the  head,  which  in  this 
specimen  described  in  Montagu  was  white,  and  the  tips  of  the  scapu- 
lars pale ;  the  feathers  of  the  whole  under  parts  sullied  white,  with 
distant  transverse  bars  of  dusky  black.  In  general  each  feather  is 
barred  twice  or  thrice.  The  sides  of  the  neck  and  breast  are  tinged 
with  rufous  ;  lateral  tail-feathers  and  inner  webs  of  the  quills  more  or 
less  barred  with  white.  Tail  coverts,  which,  as  well  as  the  feathers 
on  the  rump,  are  unusually  long,  dashed  with  cinereous  and  slightly 
tipped  with  white. 

The  Common  Cuckoo  arrives  in  this  country  early  in  spring.  In 
White's  '  Naturalist's  Calendar,'  the  Cuckoo  is  noted  as  first  heard 
April  7-26,  and  in  Markwick's,  April  15,  May  3 ;  last  heard  June  28. 
By  the  1st  of  July  it  has  almost  always  taken  its  departure,  but  it  is 
sometimes  later.  Mr.  S wainson,  in  his  1  Memoir  on  the  Cuculidse,'  says, 
"  The  common  species  comes  to  us  every  spring,  from  northern  Africa 
or  Asia  Minor,  and  returns  in  autumn.  This  we  know  from  personal 
observation ;  for  vast  numbers  arrive  in  the  spring  in  Sicily  and 
Naples,  in  company  with  the  bee-eaters,  orioles,  hoopoes,  and  other 
migratory  birds ;  but  after  remaining  a  short  time,  they  appear  to 
direct  their  flight  northward,  from  whence  they  return  in  August  and 
September."  Speaking  of  the  food,  the  same  author  observes,  "  The 
English  cuckoo,  no  doubt,  searches  for  its  food  among  foliage,  but  its 
nature  is  so  shy  that  we  have  never  been  fortunate  enough  to  witness 
its  mode  of  feeding."  Montagu  however,  one  of  the  best  authorities 
we  can  cite,  says,  that  "its  principal  food  consists  of  caterpillars,  so 
that  it  not  only  possesses  the  general  cast  of  colours,  and  much  of  the 
structure  of  its  prototypes,  the  Ceblepyrince,  but  actually  feeds  on  the 
same  description  of  insects."  The  Editor  of  the  '  Magazine  of  Zoology 
and  Botany '  adds,  "  In  an  open  and  muirland  district  where  the 
cuckoo  is  very  common,  we  have  always  found,  during  May  and  June, 
that  their  stomachs  were  filled  with  the  remains  of  caterpillars  which 
fed  on  the  various  plants  frequent  in  such  localities.  Among  them 
those  of  the  Lasiocampce  formed  a  great  proportion,  and  hairy  species 
seem  to  be  preferred."  White,  in  his  '  History  of  Selborue,'  thus 
writes  :  "  In  July  I  saw  several  cuckoos  skimming  over  a  large  pond ; 
and  found,  after  some  observation,  that  they  were  feeding  on  the 
Libellulce,  or  Dragon- Flies ;  some  of  which  they  caught  as  they  settled 
on  the  weeds,  and  some  as  they  were  on  the  wing."  The  following 
narrative  from  the  last  edition  of  Montagu's  '  Dictionary '  will  throw 
some  light  on  this  part  of  the  subject :  "  A  young  cuckoo,  brought  to 
Colonel  Montagu  in  the  month  of  July,  just  as  it  could  fly,  was,  by 
great  care,  kept  alive  till  the  fourteenth  of  December.  It  had,  during 
that  time,  two  or  three  attacks  of  dysentery,  from  which  it  recovered 


by  having  chalk  and  ginger  given  to  it;  and  during  the  time  it  lived 
no  change  was  observed  to  have  taken  place  in  its  plumage.  For  two 
months  after  this  bird  was  caught,  it  never  attempted  to  feed  itself  by 
picking;  and  even  to  the  last  moment  seemed  to  prefer  being  led  by 
the  hand  of  its  mistress  rather  than  have  the  trouble  of  picking  up 
its  food,  of  which  it  was  extremely  choice.  Nothing  appeared  to  be 
acceptable  as  a  substitute  for  insects  except  raw  beef.  Flies  it  would 
eagerly  devour ;  but  its  most  delicious  morsel  was  any  species  of  hairy 
caterpillars ;  these  it  seized  with  avidity,  shook  them  to  death,  and 
softened  by  passing  several  times  through  the  bill,  till  they  were 
perfectly  pliant,  when  it  would  swallow  whole  the  largest  of  the 
caterpillars  of  the  egger  or  drinker  moths.  Of  strangers  it  was 
extremely  fearful,  fluttering  in  its  cage  to  avoid  their  attentions  ;  but 
it  would  quietly  suffer  itself  to  be  handled  and  caressed  by  a  young 
lady  who  had  been  its  kind  benefactress,  appearing  to  like  the  warmth 
of  her  hand  to  its  feet." 

It  is  the  habit  of  the  Cuckoo  in  depositing  her  egg  in  the  nest  of 
another  bird  that  has  made  it  so  much  an  object  of  curiosity.  Many 
strange  stories  were  formerly  rife  on  this  custom,  which  can  hardly  be 
called  abandonment,  as  the  nest  of  a  bird  that  feeds  its  young  with 
insects  is  always  selected.  Among  others,  the  hedge-sparrow,  the 
reed-sparrow,  the  tit-lark,  the  water-wagtail,  the  yellow-hammer,  &c, 
have  been  recorded  as  the  birds  to  whom  the  egg  has  been  committed, 
but  the  first  seems  to  be  most  frequently  chosen.  White  saw  one 
hatched  in  the  nest  of  the  tit-lark.  The  nests  of  the  green-bird,  the 
linnet,  the  white-throat,  and  even  of  the  wren  have  been  mentioned  as 
the  places  of  deposit.  Dr.  Jenner's  celebrated  paper  in  the  '  Philo- 
sophical Transactions'  threw  great  light  on  this  subject,  and  many 
other  observers  have  corroborated  in  general  that  author's  remarks. 
Some  indeed,  and  among  them  Dr.  Fleming,  have  declared  that  in 
some  cases  the  Cuckoo  constructs  its  own  nest,  but  there  can  be  little 
doubt  that  there  is  no  foundation  for  this  assertion,  and  as  little  that 
the  nests  and  young  supposed  to  be  those  of  the  Cuckoo  on  such 
occasions  were  those  of  the  goatsucker.  Whether  the  bird  actually 
deposits  the  egg  from  her  body  while  sitting  on  the  nest  has  been 
doubted  ;  and  if  the  case  of  the  deposit  of  one  in  a  wren's  nest  be  a 
fact,  it  is  almost  conclusive  that  she  does  not  so  deposit  it  in  all  cases, 
for  the  aperture  of  the  wren's  nest  is  in  the  side,  and  not  more  than 
big  enough  to  admit  the  wren.  Another  observer  has  recorded  the 
following  facts  : — "  Previous  to  the  above-mentioned  publication  (Dr. 
Jenner's)  I  had  taken  much  pains  towards  investigating  the  several 
phenomena  I  had  noticed  in  this  bird,  and  was  so  fortunate  as  to  have 
ocular  proof  of  the  fact,  related  by  Dr.  Jenner,  of  a  young  cuckoo 
turning  out  of  a  hedge-sparrow's  nest  a  young  swallow  I  had  put  in 
for  the  purpose  of  experiment.  It  is  needless  to  recite  all  the  cir- 
cumstances attending  this  extraordinary  bird,  as  that  gentleman  has 
so  amply  explained  it ;  I  shall  therefore  only  add,  that  I  first  saw  it 
when  a  few  days  old,  in  the  hedge-sparrow's  nest,  in  a  garden  close  to 
a  cottage,  the  owner  of  which  assured  me  the  hedge-sparrow  had  four 
eggs,  wheu  the  cuckoo  dropped  in  a  fifth  ;  that  on  the  morning  the 
young  cuckoo  was  hatched,  two  young  hedge-sparrows  were  also 
excluded ;  and  that,  on  his  return  from  work  in  the  evening,  nothing 
was  left  in  the  nest  but  the  cuckoo.  At  five  or  six  days  old,  I  took 
it  to  my  house,  when  I  frequently  saw  it  throw  out  the  young  swallow 
for  four  or  five  days  after.  This  singular  action  was  performed  by 
insinuating  itself  under  the  swallow,  and  with  its  rump  forcing  it  out 
of  the  nest  with  a  sort  of  jerk.  Sometimes  indeed  it  failed,  after 
much  struggling,  by  reason  of  the  strength  of  the  swallow,  which  was 
nearly  full  feathered  ;  but,  after  a  small  respite  from  the  seeming 
fatigue,  it  renewed  its  efforts,  and  seemed  continually  restless  till  it 
succeeded.  At  the  end  of  the  fifth  day  this  disposition  ceased,  and  it 
suffered  the  swallow  to  remain  in  the  nest  unmolested."  This  won- 
derful instinct  is  absolutely  necessary  for  the  self-preservation  of  the 
young  Cuckoo,  which,  if  it  did  not  dispose  of  all  other  claimants  on 
the  affection  of  the  parents,  must  perish  for  want,  and,  as  it  is,  the 
poor  little  birds  to  whose  lot  it  falls  to  supply  the  demands  of  their 
craving  and  gigantic  nestling,  have  a  weary  time  of  it.  Indeed  there 
are  well  recorded  instances  of  their  being  assisted  by  others  of  their 
own  species,  and  by  other  insectivorous  birds. 

The  Romans  considered  the  Cuckoo  excellent  eating.  Pliny  (lib.  x. 
c.  9)  says  that  no  bird  can  be  compared  to  it  for  sweetness  of  flesh. 

C.  glandarius,  the  Great  Spotted  Cuckoo,  is  a  native  of  Senegal 
and  North  Africa.  It  has  been  observed  on  the  continent  of  Europe, 
and  a  specimen  is  recorded  by  Mr.  R.  Ball  as  having  been  taken  in 
Ireland. 

Oxylophus  (Sw.) — Bill  slender,  considerably  oompressed  nearly  its 
whole  length  ;  upper  mandible  entire  ;  nostrils  ovately  round  ;  head 
crested  ;  wings  moderate,  pointed,  shorter  than  the  tail-covers,  the 
fourth  quill  longest ;  tarsi  moderate,  naked  ;  upper  tail-covers  long 
but  not  rigid.    The  species  inhabit  the  Old  World  ;  and  are  parasitic. 

0.  Lcvaillantii. — Head  crested,  the  feathers  pointed ;  plumage 
above,  black  glossed  with  green  ;  band  at  the  base  of  the  quills,  end 
of  the  tail,  and  under  parts  of  the  body,  white ;  throat  striped  with 
black.  WiDgs  long  but  rounded,  fifth  quill  longest.  Total  length, 
15  inches.  Mr.  Swainson,  whose  description  we  have  given,  says  that, 
unlike  the  true  Cuckoos,  these  birds  rear  and  provide  for  their  young 
in  the  ordinary  manner.  Locality,  Senegal  and  the  western  coast  of 
Africa. 
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Orylnplitis  Lecaillantii. 


Erythrophrys  (Sw.) — Bill  as  in  Oxylophus;  head  not  crested  ;  nos- 
trils oval  ;  wings  lengthened,  pointed,  extending  beyond  the  tail- 
covers,  the  third  quill  longest,  the  second  much  shorter  than  the 
fourth  ;  tarsi  moderate,  naked.  They  inhabit  the  New  World,  and 
rear  their  own  young. 

E.  Amcricanns  (Cuculus  Curolinensis,  Wilson). — The  male  has  the 
bill  as  long  as  the  head,  compressed,  slightly  arched,  acute,  scarcely 
more  robust  than  in  many  Sylvia; ;  upper  mandible  carinated  above, 
its  margins  acute  and  entire  ;  lower  mandible  carinated  beneath, 
acute.  Nostrils  basal,  lateral,  linear-elliptical,  half-closed  by  a  mem- 
brane. Feet  short,  tarsus  scutellate  before  and  behind ;  toes  two 
before,  separated  ;  two  behind,  one  of  which  is  versatile,  the  sole  flat ; 
claws  slender,  compressed,  arched.  Plumage  blended,  slightly  glossed. 
Wings  long,  the  first  quill  short,  the  third  longest,  the  primaries 
tapering.    Tail  long,  graduated,  of  ten  feathers,  which  are  rather 


Coucou  [Erythrophrys  Americanus). 

narrow  and  rounded.  Upper  mandible  brownish-black,  yellow  on  the 
margin  towards  the  base  ;  under  mandible  yellow.  Iris  hazel.  Feet 
grayish-blue.    The  general  colour  of  the  upper  parte,  including  the 


wing-coverts  and  two  middle  tail-feathers,  is  light  greenish-brown, 
deeper  anteriorly.  Primary  quills  with  the  inner  webs  brownish- 
orange.  Tail-feathers,  excepting  the  two  middle  ones,  black,  the  next 
two  entirely  black,  the  rest  broadly  tipped  with  white,  the  outermost 
white  on  the  outer  web.  The  under  parts  are  grayish-white.  Length, 
12A  inches  ;  extent  of  wings,  16  inches  ;  bill  along  the  ridge,  1  inch  ; 
along  the  gap,  one  inch  and  a  third.  The  female  differs  very  little 
from  the  male  in  colouring.  (Audubon.) 

The  author  whose  specific  description  we  have  given  above,  thus 
graphically  describes  the  habits  of  the  Yellow-Billed  Cuckoo  (Cuculus 
Carolinensis  of  Wilson,  Coccyzus  Americanus  of  the  Prince  of  Canino, 
Cuculus  Americanus  of  Linnseus,  and  Carolina  Cookoo  of  Latham. 
"  The  flight  of  the  bird  is  rapid,  silent,  and  horizontal,  as  it  moves 
from  one  tree  to  another,  or  across  a  field  or  river,  and  is  generally 
continued  amongst  the  branches  of  the  trees  in  our  woods.  When 
making  its  way  among  the  branches,  it  occasionally  inclines  the  body 
to  either  side,  so  as  alternately  to  show  its  whole  upper  or  under 
parts.  During  its  southward  migration  it  flies  high  in  the  air,  and  in 
such  loose  flocks  that  the  birds  might  seem  to  follow  each  other, 
instead  of  their  keeping  company  together.  On  the  other  hand,  early 
in  March,  the  greater  number  enter  our  southern  boundaries  singly, 
the  males  arriving  first,  and  the  females  a  few  weeks  after.  They  do 
not  fly  in  a  continued  line,  but  in  a  broad  front,  as,  while  travelling 
with  great  rapidity  in  a  steam-boat,  so  as  to  include  a  range  of  a  hun- 
dred miles  in  one  day,  I  have  observed  this  cuckoo  crossing  the  Mis- 
sissippi at  many  different  points  on  the  same  day.  At  this  season 
they  resort  to  the  deepest  shades  of  the  forests,  and  intimate  their 
presence  by  the  frequent  repetition  of  their  dull  and  unmusical  notes, 
which  are  not  unlike  those  of  the  young  bull-frog.  These  notes  may 
be  represented  by  the  word  '  cow,  cow,'  repeated  eight  or  ten  times 
with  increasing  rapidity.  In  fact,  from  the  resemblance  of  its  notes 
to  that  word,  this  Cuckoo  is  named  Cow-Bird  in  nearly  every  part  of 
the  Union.  The  Dutch  farmers  of  Pennsylvania  know  it  better  by 
the  name  of  Rain-Crow,  and  in  Louisiana  the  French  settlers  call  it 
Coucou.  It  robs  smaller  birds  of  their  eggs,  which  it  sucks  on  all 
occasions,  and  is  cowardly  and  shy,  without  being  vigilant.  On  this 
latter  account  it  often  falls  a  prey  to  several  species  of  Hawks,  of 
which  the  Pigeon-Hawk  (Falco  columbarius)  may  be  considered  as  its 
most  dangerous  enemy.  It  prefers  the  southern  states  for  its  resi- 
dence, and  when  very  mild  winters  occur  in  Louisiana  some  indi- 
viduals remain  there,  net  finding  it  necessary  to  go  farther  south. 
This  bird  is  not  abundant  anywhere,  and  yet  is  found  very  far  north. 
I  have  met  with  it  in  all  the  low  grounds  and  damp  places  in  Massa- 
chusetts, along  the  line  of  Upper  Canada,  pretty  high  on  the  Missis- 
sippi and  Arkansas,  and  in  every  state  between  these  boundary-lines. 
Its  appearance  in  the  state  of  New  York  seldom  takes  place  before 
the  beginning  of  May,  and  at  Green  Bay  not  until  the  middle  of  that 
month.  A  pair  here  and  there  seem  to  appropriate  certain  tracts  to 
themselves,  where  they  rear  their  young  in  peace  and  plenty.  They 
feed  on  insects,  such  as  caterpillars  and  butterflies,  as  well  os  on 
berries  of  many  kinds,  evincing  a  special  predilection  for  the  mul- 
berry. In  autumn  they  eat  many  grapes,  and  I  have  seen  them  sup- 
porting themselves  by  a  momentary  motion  of  their  wings  opposite  a 
bunch,  as  if  selecting  the  ripest,  when  they  would  seize  it  and  return 
to  a  branch,  repeating  their  visits  in  this  manner  until  satiated.  They 
now  and  then  descend  to  the  ground  to  pick  up  a  wood-snail  or  a 
beetle.  They  are  extremely  awkward  at  walking,  and  move  in  an 
ambling  manner,  or  leap  along  sidewise,  for  which  the  shortness  of  their 
legs  is  ample  excuse.  They  are  seldom  seen  perched  conspicuously 
on  a  twig,  but  on  the  contrary  are  general!}7  to  be  found  amongst  the 
thickest  boughs  and  foliage,  where  they  emit  their  notes  until  late  in 
autumn,  at  which  time'  they  discontinue  them.  The  nest  is  simple, 
flat,  composed  of  a  few  dry  sticks  and  grasn,  formed  much  like  that  of 
the  common  dove,  and  like  it  fastened  to  a  horizontal  branch,  often 
within  the  reach  of  man,  who  seldom  disturbs  it.  It  makes  no  par- 
ticular selection  as  to  situation  or  the  nature  of  the  tree,  but  settles 
anywhere  indiscriminately.  The  eggs  are  four  or  five,  of  a  rather 
elongated  oval  form,  and  bright  green  colour.  They  rear  only  one 
brood  in  a  season,  unless  the  eggs  are  removed  or  destroyed.  The 
young  are  principally  fed  with  insects  during  the  first  weeks.  Towards 
autumn  they  become  very  fat,  and  are  fit  for  being  eaten,  although 
few  persons,  excepting  the  Creoles  of  Louisiana,  shoot  them  for  the 
table."    ('  Ornithological  Biography,'  vol.  i.  p.  18.) 

Chalcites,  Less. — till  and  general  structure  as  in  Cuculus.  Plumage 
metallic  green  ;  upper  mandible  entire ;  nostrils  circular ;  wings 
pointed,  the  third  quill  longest,  the  second  much  longer  than  the 
fourth  ;  tarsi  very  short,  almost  entirely  plumed ;  rump  and  upper 
tail-covers  soft.    Inhabits  the  tropics  of  the  Old  World.  Parasitic. 

C.  auratus;  Cuculus  auratus  of  authors  (Swainson).  Of  this  genus 
Mr.  Swainson  says,  "I  feel  much  more  scrupulous  in  adopting 
the  genus  Chalcites,  than  in  proposing  that  of  Erythrophrys.  The 
beautiful  little  shining  cuckoos,  indeed,  which  have  thus  been 
detached,  have  altogether  the  appearance  of  belonging  to  a  different 
type  from  those  of  the  genus  Cuculus  ;  and  this  idea  is  strengthened, 
when  we  find  that  there  are  already  four  or  five  species,  all 
distinguished  at  first  sight  by  their  diminutive  size  and  their  beautiful 
golden-green  plumage.  On  the  other  hand,  their  actual  structure  is 
so  completely  that  of  an  European  group,  that  I  must  beg  to  be 
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understood  as  being  by  no  means  satisfied  on  the  propriety  of  the 
separation.  For  the  present  however  I  shall  adopt  this  genus, 
conceiving  that  these  splendid  little  birds  may  probably  constitute 
the  tenuirostral  type  of  the  Cuculince,  in  which  case  they  will  be 
analogous  to  the  humming-birds,  and  nearly  all  those  genera  whose 
plumage  is  ornamented  with  metallic  colours.  The  attempt  that  has 
been  made  to  define  the  group  by  its  bill,  nostrils,  &c,  as  distinct 
from  the  cuckoos,  is  singularly  unsuccessful ;  while  those  light  shades 
of  difference  really  existing  between  Chalcites  and  Cuculus  have  been 
completely  overlooked.  Chalcites,  in  fact,  has  the  bill,  nostrils,  feet, 
and  wings  of  Cuculus,  with  this  difference  only,  that  the  tip  of  the 
upper  mandible  is  without  the  slightest  indication  of  a  notch  ;  the 
second  and  third  quills  are  longer  than  the  fourth,  and  the  feathers  of 
the  rump  and  upper  tail-covers,  instead  of  being  thick-set  and  rigid, 
are  of  the  same  degree  of  density  and  softness  as  in  ordinary  birds. 
We  have  seen  that,  however  dissimilar  in  their  appearance  the  fore- 
going groups  of  the  Cuculince  may  be,  yet  that  the  variation  of  their 
external  structure  is  but  slight.  This  consideration  has  much  weight 
with  me  in  the  temporary  adoption  of  M.  Lesson's  genus  Chalcites, 
for  we  have  just  seen  an  example  in  Erythrophrtjs,  where  there  is  an 
equally  slight  variation  in  external  form,  yet  a  most  important  one  in 
economy  and  internal  organisation."    ('  Mag.  of  Zool.  and  Bot.') 


Chalcites  auratus. 


Eudynamys,  Horsf.  and  Vig. — Bill  strong,  thick,  the  under  mandible 
not  curved,  and  angulated  beneath ;  upper  mandible  entire  ;  wings 
pointed,  the  fourth  quill  longest ;  tarsi  much  shorter  than  the  longest 
toe ;  the  upper  part  plumed ;  rump  and  tail-covers  soft.  Inhabits 
the  Old  World. 

Mr.  Vigors  and  Dr.  Horsfield,  who  established  this  genus  in  their 
description  of  the  Australian  birds  in  the  collection  of  the  Linneau 
Society  ('Linn.  Trans.,'  vol.  xv.  p.  303),  observe  that  the  true  Cuckoos, 
or  that  portion  of  the  family  of  Cuculidce  which  constitutes  the  genus 
Cuculus  of  authors,  is  distinguished  from  the  remaining  groups  of 
the  family  by  the  comparative  weakness  of  the  bill,  in  which  the 
nares  are  small  and  rounded,  and  situated  on  an  elevated  membrane  ; 
by  the  wings  beiDg  strongly  acuminated,  the  primary  quill-feal  hers 
considerably  exceeding  the  secondary  in  length  ;  and  by  the  feeble- 
uess  of  the  legs  and  toes,  the  former  of  which  are  plumed  beneath 
the  knee,  aud  are  generally  covered  by  the  feathers.  Eudynamys, 
they  state,  deviates  from  these  characters,  which  may  be  considered 
typical  in  the  family,  by  the  greater  strength  of  all  these  members. 
The  bill  is  powerful,  the  under  mandible  more  particularly,  which  is 
marked  by  a  strong  ascending  gonys.  The  nostrils  are  wide  and  oval, 
and  covered  only  on  the  upper  part  by  a  membrane.  The  tarsi  and 
fuet  are  particulai-ly  strong  ;  the  former  are  much  compressed  on  the 
external  side,  exhibitiug  by  this  conformation  a  nearly  flattened 
surface  in  front.  In  many  of  these  particulars  the  group  agrees  very 
nearly  with  the  neighbouring  genera,  Centropus,  111.,  and  Phcenico- 
phaus,  Vieill.,  which  have  equally  been  separated  from  the  typical 
species  of  the  family.  But  it  may  at  once  be  distinguished  from 
Centropus  by  the  absence  of  the  lengthened  nail  to  the  hallux  ;  and  it 
will  be  seen  equally  to  differ  from  Phosnicophaus  in  its  stronger, 
shorter,  and  less  arcuated  bill,  in  the  wings  being  longer,  and  the  tail 
rounded,  not  graduated.  The  compressed  formation  of  the  sides  of 
the  tarsi  in  Eudynamys  is  also  wanting  in  Pkcenicophaus. 

The  species  are  widely  distributed  over  the  East. 

E.  Orientalis;  Cuculus  Oricntalis,  Linn.  ;  Coucou  des  Indes  Orien- 
tates, '  Enl.' ;  Eastern  Black  Cuckoo,  Lath. 

The  plumage  of  the  male  is  black  with  metallic  lustre.  Bill  yellow. 
The  female  is  shining  greenish-brown  above,  Bpotted  with  white  ;  tail- 
feathers  banded  with  white ;  whitish  beneath,  transversely  undulated 


with  greenish-brown.  The  s3-uonyms  of  the  female  are  CmuIus  Mm- 
danensis,  Linn.;  Coucou  Tachetii  de  Mindanao,  'Enl.'  277.;  Mindanao 
Cuckoo,  Lath.    (Vigors  and  Horsfield.) 


Eastern  Black  Cuckoo  {Eudynamys  Orientalis). 

"These  birds,  which  now  generally  are  considered  the  sexes  of  one 
species,  appear  to  be  but  accidental  visiters  in  the  colony.  At  least 
Mr.  Caley  informs  us  that  he  never  met  with  more  than  two  indivi- 
duals of  the  male  and  one  of  the  female.  The  male  specimen  in  the 
society's  collection  seems  to  be  a  young  bird  changing  to  the  adult 
plumage.  It  has  several  pale  ferruginous  feathers  in  the  lower  parts 
of  the  body,  and  it  has  a  single  ferruginous  feather  streaked  with 
black  among  the  secondary  quill-feathers  of  the  right  wing,  which 
forms  a  striking  contrast  with  the  deep  black  of  the  rest.  The  cor- 
responding feather  on  the  left  wing  was  lost,  as  Mr.  Caley  tells  us,  by 
the  shot  striking  the  wing.  This  bird  had  berries  of  Cassytha  in  its 
stomach.  The  native  name  of  the  male  is  Cowhat,  of  the  female, 
Bellinging."    (Vigors  and  Horsfield.) 

"  All  the  cuckoos  I  have  yet  seen,"  says  Mr.  Swaiuson  in  his 
'  Memoirs  on-  the  Cuculida?,'  "  with  more  or  less  pointed  wings,  and 
circular  nostrils,  and  whose  habits  are  parasitic,  will  arrange  them- 
selves under  one  or  other  of  the  foregoing  genera.  Nor  are  there 
wanting  considerations,  drawn  from  their  analogical  resemblances  in 
other  groups,  which  render  it  highly  probable  that  they  serve  to 
indicate  a  circular  group.  Erythrophrtjs,  as  the  rasorial  type,  resem- 
bles the  rufous-winged  scansorial  creeper ;  and  as  it  is  by  this  group 
that  the  parasitic  cuckoos  lead  immediately  to  those  which  build 
nests,  so  we  have  the  external  characters  of  O.cylophus  joined  to  the 
economy  of  Coccyzus.  Chalcites,  again,  as  representing  the  humming- 
birds, may  be  viewed  as  the  tenuirostral  type;  while  Eudynamys, 
with  its  large  bill,  and  black  glossy  plumage,  will  become  the  repre- 
sentative of  the  toucans,  and  of  the  fissirostral  type.  It  may 
be  questioned,  indeed,  whether  Cuculus  or  Ouylophus  follows 
Eudynamys ;  bat  I  incline  to  the  series  in  which  they  are  here 
placed,  from  the  obvious  affinity  of  Erythrophrys  to  O.vylophus." 
('Mag.  of  Zool.  and  Bot.') 

The  family  Indicatorince  includes  the  Honey-Guides.  There 
appears  to  be  but  one  genus,  Indicator  (Le  Vaillant),  which  is 
thus  characterised  : — Bill  straight,  Finch-like,  the  base  triangular,  the 
sides  compressed.  Culmen  and  gonys  equally  inclined  towards  the 
tip ;  gonys  angulated.  Wings  lengthened,  pointed.  Tail  moderate, 
rounded.    Feet  short.    Middle  toe  much  longer  than  the  tarsus. 

Mr.  Swaiuson  is  of  opinion  that  the  nearest  approach  to  the 
Creepers  yet  known  is  made  by  the  African  Honey-Guides,  whose  bill 
is  not  unlike  Orthonyx  ;  and  he  adds  that  these  birds  are  said  to  climb 
in  a  more  perpendicular  manner  than  any  others  of  this  family ;  the 
same  zoologist  has  pointed  out  the  affinity  of  Indicator  to  Buphaya. 

The  species  are  not  numerous.  The  stories  told  of  these  birds 
indicating  the  nests  of  bees  and  guiding  men  to  them  by  their  motions 
and  cries,  from  the  time  of  Sparrman  downwards,  appear  to  be  per- 
fectly authentic,  though  some  great  travellers  affected  to  disbelieve 
them.  Mr.  Swaiuson  censures  Bruce  and  Le  Vaillant  for  their  scep- 
ticism on  this  subject,  and  quotes  Mr.  Barrow  to  prove  the  univer- 
sality of  agreement  on  this  point  in  the  country  itself.  He  farther 
says,  "  If  more  evidence  was  wanting  than  this  aud  other  similar  con- 
firmations of  Dr.  Sparrman's  statement,  it  will  be  found  in  the  follow- 
ing note  by  M.  Wiedmann,  attached  by  a  label  to  the  specimen  from 
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which  the  subsequent  description  was  taken  : — "  So  soon  as  tliis  bird 
sees  a  man  in  the  woods,  where  a  bees'  nest  is  in  the  neighbourhood, 
he  flies  before  the  man,  and  cries  'shirt  !  shirt !  shirt  ! '  "  Mn  Swain- 
son  then  proceeds  to  describe  his  Indicator  leucotis  (I.  albiroslris, 
Tunm.).  (' Birds  of  Western  Africa; '  '  Naturalist's  Library;'  'Orni- 
thulogy,'  vol.  viii.) 

Mr.  Steedman,  in  his  '  Wanderings  and  Adventures  in  South  Africa ' 
(1835),  says,  "The  little  honey-sucker,  or  Indicator,  kept  fluttering 
before  us  with  its  cry  of  '  cherr,  cherr,'  as  if  inviting  us  to  follow.  Jt 
is  frequently  known  to  conduct  travellers  to  a  nest  of  honey  deposited 
in  the  hollow  of  a  tree.  I  have  however  heard  many  instances 
mentioned  of  its  stopping  short  of  the  hive,  and  hovering  over  a  spot 
where  a  lion  or  tiger  has  been  reposing,  justly  establishing  its  character 
as  an  Indicator.  Mr.  Van  der  Nes  informed  me  that  he  was  once 
induced  to  follow  it  in  expectation  of  discovering  honey  ;  and  on 
pushing  through  the  thick  brushwood  that  enveloped  the  trunk  of  a 
tree  over  which  the  Indicator  was  hovering,  he  suddenly  came  upon  a 
leopard  :  at  the  same  instant  the  animal  made  a  spring  in  a  contrary 
direction,  and  much  to  his  gratification  disappeared  without  attempt- 
ing to  do  him  any  injury,  being  evidently  as  much  alarmed  at  the 
intrusion  as  the  Veld  cornet  had. been  at  so  unexpected  an  en- 
couuter." 

The  species  of  this  family  are  natives  of  Africa. 

The  other  sub-families  belonging  to  the  Cuculidce  are,  according  to 
Mr.  Swainson,  Coccyzince,  and  Crotophagina;  and  Leptostomince. 

The  Coccyzince,  or  Hooked-Billed  Cuckoos,  are  characterised  as 
having  the  wings  short  and  rounded,  the  nostrils  linear,  the  bill  curved, 
the  margins  of  the  upper  mandible  dilated,  the  tarsus  naked  and 
lengthened,  and  the  tail  very  long  and  concealed. 

The  genera  comprised  by  Mr.  Swainson  under  this  sub-family 
are  the  following: — 

Scrisomus. — Bill  short  and  strong,  the  gonys  thick,  ascending, 
and  angulated ;  the  culmen  thickened  and  arched ;  the  tarsus 
and  middle  toe  equal,  the  lateral  toes  unequal,  and  the  claws  short- 
Example,  Scrisomus  cristalus.  (Sw.)  The  species  are  found  in 
Africa.  (Sw.) 

Zanclostomus. — Bill  much  compressed  throughout,  gonys  curved 
downwards,  culmen  and  upper  mandible  greatly  curved,  and  the 
basal  margin  considerably  dilated  ;  wings,  tail,  and  feet,  as  in  the  last 
genus,  but  the  lateral  fore  toes  nearly  equal'.  Found  in  the  tropics  of 
the  Old  World  (Sw.).  Example,  Zanclostomus  Javanicus,  Phoenico- 
phaus  Javanicus  (Horsf.).  Java. 

Cocryzus  (Vieillot). —  Bill  moderate,  thickened  at  the  base,  com- 
pressed ;  gonys  straight ;  basal  margin  of  the  upper  mandible  not 
curved  outwards,  and  scarcely  dilated  ;  tarsus  and  middle  toe  of  equal 
length  ;  lateral  toes  unequal.  Natives  of  America  only.  This  genus 
haunts  the  branches  of  lofty  trees,  from  which  it  collects  the  insects 
which  form  its  food. 

C.  Americanus  is  described  by  Yarrell  as  an  occasional  visiter  in 
Great  Britain.    He  records  four  captures  of  this  bird. 

Mr.  Swainson  places  the  Coucals  of  India  and  Africa  under  the  new 
sub-genus  Leptourus. 

Ptiloleptus. — Wings  very  long  ;  bill  intermediate  in  form  between 
Coccyzus  and  Ccntropus;  nostrils  long  and  linear;  feathers  of  the 
head  and  neck  slender  and  rigid ;  tarsus  and  middle  toe  equal,  lateral 
toes  unequal,  all  the  claws  curved  and  of  equal  size  ;  tail-feathers 
eight.  Habits  terrestrial.  The  species  inhabit  South  America. 
Example,  Ptiloleptus  cristatus.  (Sw.) 

Ccntropus  (Illiger). — Bill  strong ;  tarsus  and  middle  toe  equal ; 
anterior  clawrs  slender,  slightly  curved  ;  hinder  claw  very  long  and 
nearly  straight.  Native  of  Africa.  Example,  C.  Senegalensis.  Mr. 
Salt,  in  his  '  Travels,'  notices  this  bird  as  common  in  the  mountainous 
districts  (Abyssinia),  generally  sitting  in  the  thick  caper  and  thorny 
bushes,  whence  it  is  difficult  to  drive  it. 

The  Crotophagina,  or  Horn-Bill  Cuckoos,  consist  of  the  following 
genera : — 

Crotophaga.  [Crotophaqa.] 

Dasylophus. — Bill  rather  large  and  compressed  throughout;  gonys 
angulated  ;  culmen  convex,  gradually  arched  ;  frontal  feathers  incum- 
bent and  concealing  the  nostrils ;  feathers  before  the  eye  erect,  form- 
ing a  double  crest.    (Sw.)    Example,  D.  superciliosus.  (Sw.) 

Pkccnicopthaus  (Vieillot). — Bill  large,  very  thick,  smooth,  resembling 
that  of  a  toucan  in  miniature  ;  face  naked  ;  nostrils  basal,  oval,  close 
to  the  gape,  placed  in  a  groove  of  the  bill,  and  defended  by  stiff 
erect  bristles.    (Sw.)    Example,  P.  viridis. 

The  Crotophagince  are  found  in  Africa  and  America. 

The  Leptostomince,  or  Long-Billed  Cuckoos,  consist  of  the  following 
genera : — 

Saurothera  (Vieillot). — Bill  lengthened,  longer  than  the  head,  and 
straight,  except  towards  the  tip ;  the  culmen  convex,  the  gonys 
straight,  the  upper  mandible  with  its  margins  finely  crenated ;  orbits 
naked  ;  wings  moderate,  second  and  third  quills  longest ;  feet  short. 
Example,  S.  velata. 

Anadcenus. — General  structure  of  Saurothera  ;  but  the  upper  man- 
dible is  only  notched  at  the  tip,  the  margins  are  entire  ;  wings  much 
rounded,  the  first  four  quills  graduated.  (Sw.)  Native  of  India. 
Example,  A.  rvfescms. 

Lcptostoma. — Bill  very  long  and  entire;  wings  very  short  and 


rounded ;  tail  long  and  cuneated ;  tarsus  much  longer  than  the  toes. 
Example,  L.  longicauda. 

Mr.  Swainson  considers  Leptostoma  to  be  the  grallatorial  type  of  the 
Cuculidce.    Ccntropus  he  also  considers  to  be  a  grallatorial  type. 

The  Leptostomince  are  found  in  India  and  America. 

CUCULIN^E.  rcucuLiDJE.l 

CUCULLUS.  [Acalephje.] 

CUCUMBER,  the  name  of  the  fruit  of  Cucumis  sativus.  [Cr/CUMIS.] 
For  its  culture  and  varieties  see  Cucumber,  in  Arts  and  Sc.  Div. 
CUCUMBER,  SPIRTING.  [Momordica.] 

CU'CUMIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Cucurbitacece,  comprehending  the  Melon,  the  Cucumber,  and  some 
sorts  of  Gourd.  It  is  distinguished  from  the  neighbouring  genera  by 
its  three  thick  split  stigmas,  and  by  the  seeds  having  a  thin  margin. 
The  fruit  is  in  all  cases  pulpy  internally,  many-seeded,  and  divided 
into  three  or  six  cells  when  young.  The  following  are  the  principal 
species : — 

C.  Melo,  the  Melon.  The  native  country  of  this  valuable  plant 
is  unknown.  Linnteus  says  Tartary,  but  his  authority  is  not  given, 
and  in  all  probability  is  erroneous ;  De  Candolle  says  Asia ;  Roxburgh 
only  knew  it  in  a  cultivated  state  in  tropical  India ;  and  Professor 
Royle  seems  unacquainted  with  any  wild  station  for  it  in  the  Himalaya 
regions.  Cashmere  is  the  most  likely  to  be  the  country  whence  it 
sprang  ;  for  it  seems  to  be  the  mother  of  many  of  our  other  culti- 
vated fruits,  and  has  from  time  immemorial  been  famous  for  the 
excellence  and  abundance  of  its  melons,  which  form  a  staple  article  of 
the  food  of  the  inhabitants.  For  the  varieties  and  cultivation  of  this 
fruit  see  Melon,  in  Arts  and  Sc.  Div. ;  we  only  here  observe  that  all 
the  melons  known  in  Europe  belong  to  the  present  species,  unless  it 
be  the  Winter  Melon  and  its  varieties,  and  that  kind  possibly  origi- 
nates from  the  following  species  : — 

C.  utilissimus,  an  annual,  native  of  the  higher  cultivated  lands 
of  India,  but  generally  found  in  a  cultivated  state.  "  The  stems 
exactly  as  in  C.  sativus,  but  not  quite  so  extensive.  Tendrils  simple, 
leaves  broad-cordate,  generally  more  or  less  5-lobed ;  lobes  rounded, 
toothletted ;  above  pretty  smooth,  below  scabrous,  the  largest  gene- 
rally about  six  inches  each  way.  Floral  leaves  of  the  female  flowers 
sessile,  and  very  small.  Male  flowers  axillary,  peduncled,  crowded, 
but  opening  in  succession.  Female  flowers  axillary,  peduncled,  soli- 
tary, both  sorts  yellow,  about  an  inch  or  an  inch  and  a  half  in  diameter. 
Fruit  fleshy,  generally  a  very  perfect  oval ;  when  young,  downy  and 
clouded  with  lighter  and  darker  green  ;  when  ripe  perfectly  smooth, 
variegated  with  deeper  and  lighter  yellow ;  from  4  to  6  inches  long, 
aud  from  3  to  4  inches  in  diameter.  This  appears  to  me  to  be  by  far 
the  most  useful  species  of  Cucumis  that  I  know.  When  little  more 
than  one-half  grown  the  fruits  are  oblong  and  a  little  downy  ;  in  this 
state  they  are  pickled ;  when  ripe  they  are  about  as  large  as  an 
ostrich's  egg,  smooth  and  yellow ;  when  cut  they  have  much  the 
flavour  of  the  melon,  and  will  keep  for  several  months  if  carefully 
gathered  without  being  bruised  and  hung  up  ;  they  are  also  in  thi3 
state  eaten  raw,  and  much  used  in  curries  by  the  natives.  The  seeds, 
like  those  of  other  cucurbitaceous  fruits,  contain  much  farinaceous 
matter  blended  with  a  large  portion  of  mild  oil.  The  natives  dry  and 
grind  them  into  a  meal,  which  they  employ  as  an  article  of  diet ;  they 
also  express  a  mild  oil  from  them,  which  they  use  in  food  and  to  burn 
in  their  lamps.  Experience  as  well  as  analogy  proves  these  seeds  to 
be  highly  nourishing,  and  well  deserving  of  a  more  extensive  culture 
than  is  bestowed  on  them  at  present.  The  powder  of  the  toasted 
seeds  mixed  with  sugar  is  said  to  be  a  powerful  diuretic,  and  service- 
able in  promoting  the  passage  of  sand  or  gravel.  The  cultivation  of 
this  species  is  chiefly  confined  to  the  Guntoor  Circar,  where  the  seeds 
form  a  considerable  branch  of  commerce  ;  they  are  mixed  with  those 
of  IIolcus  Sorghum,  or  some  other  of  the  large  culmiferous  tribe,  and 
sown  together ;  these  plants  run  on  the  surface  of  the  earth,  and  help 
to  shade  them  from  the  sun,  so  that  they  mutually  help  each  other. 
The  fruit  keeps  well  for  several  months  if  carefully  gathered  and 
suspended."    (Roxburgh,  '  Flora  Indica.') 

C.  sativus,  the  Cucumber,  has  rough  stems  bearing  tendrils ; 
leaves  cordate,  obscurely  5-lobed,  petiolate,  the  terminal  lobe  the 
largest;  flowers  on  short  peduncles,  usually  3,  of  a  yellow  colour ; 
the  fruit  is  long,  somewhat  triquetrous,  smooth  or  prickly,  usually 
shining.  When  very  young  the  Cucumber  is  known  by  the  name  of 
Gerkin.  Tartary  is  assigned  to  this  species  as  its  native-country,  but 
upon  authority  equally  questionable  with  that  for  the  Melon.  No 
modern  traveller  seems  to  have  found  it  wild.  [Cucumber,  in  Arts 
and  Sc.  Div.] 

C.  Colocynthis,  the  Colocynth  Gourd.  This  plant  furnishes  the. 
drug  Colocynth,  so  well  known  for  its  purgative  properties.  It  is 
found  wild  in  the  Grecian  Archipelago,  Egypt,  and  the  north-eastern 
parts  of  Africa  generally.  Burckhardt  saw  it  covering  large  tracts  in 
Nubia,  and  Roxburgh  speaks  of  it  as  common  on  the  coast  of  Coro- 
mandel.  It  is  doubtful  however  whether  the  plant  of  the  latter 
botanist  is  not  rather  C.  Pscudo-Colocynthis.  This  species  grows  like 
a  cucumber,  but  has  cordate-ovate  many-cut  aud  lobed  leaves,  white 
beneath  with  hairs.  Its  fruit  is  small,  round,  deep  yellow,  smooth,  hard 
externally,  with  an  intensely  bitter  pulp.  The  gourds  are  gathered  in 
autumn,  when  they  are  beginning  to  turn  yellow  ;  they  are  then  peeled 
and  dried  rapidly  in  stoves.    [Colocynth,  in  Arts  and  Sc.  Div.] 
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C.  Citrullus,  the  Water-Melon.  Its  deeply-lobed  and  gashed 
leaves,  and  its  round  fruit,  with  a  spotted  rind  and  a  cold  watery- 
pink  or  white  flesh,  in  which  lie  a  number  of  black  seeds,  sufficiently 
mark  this  species,  which  is  most  extensively  cultivated  all  over  India 
and  the  tropics  of  Africa  and  America,  and  generally  in  hot  countries, 
but  which  is  of  no  value  in  the  north  of  Europe,  where  high  flavour 
is  required  more  than  cooling  properties.  This  plant  serves  both  for 
food,  drink,  and  physio  to  the  Egyptians.  It  is  eaten  in  abundance 
during  the  season,  which  is  from  May  to  July.  It  is  the  only  medi- 
cine the  common  people  use  in  ardent  fevers  :  it  is  gathered  when 
ripe  or  almost  decaying ;  the  juice  is  expressed,  and  mixed  with  sugar 
and  rose-water.  It  is  generally  considered  to  be  the  Melon  of  the 
Jews  mentioned  in  many  parts  of  the  Bible. 

The  other  species  are  of  little  moment  compared  with  the  pre- 
ceding ;  many  are  eatable,  but  they  are  in  all  respects  inferior  in  quality 
and  size.  C.  Dudaim  is  sometimes  grown  under  the  name  of  Queen 
Anne's  Pocket  Melon,  but  it  is  a  mere  curiosity. 

CUCUMITES,  a  genus  of  Fossil  Plants,  from  Sheppey.  (Bower- 
bank.) 

CUCURBITA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cucurbitacece.  It  has  monoecious  flowers ;  a  campanulate  yellow 
corolla,  the  petals  joined  together  and  to  the  calyx.  In  the  male 
flowers  the  calyx  is  heinispherically  campanulate.  The  stamens  5,  in 
three  bundles,  or  joined  at  the  apex ;  anthers  abruptly  curved  both 
at  the  base  and  the  apex,  the  rest  straight  and  parallel.  In  the 
female  flowers  the  calyx  is  obovate  clavate,  narrowed  towards  the 
top  or  campanulate,  and  always  circumcised  under  the  limb  after 
flowering ;  the  anthers  usually  sterile ;  stigmas  3,  thickish,  and 
2-lobed  ;  fruit  3-5-celled  ;  seeds  ovate,  compressed,  with  hardly  tumid 
margins. 

C.  maxima,  the  Common  Large  Gourd,  has  cordate  leaves,  very 
rugged  hispid  petioles ;  the  tube  of  the  calyx  obovate,  ending  in  a 
short  neck  ;  fruit  globose,  somewhat  depressed,  yellow,  red,  or  green. 
The  native  country  of  this  common  plant,  as  well  as  that  of  its  many 
varieties,  is  unknown. 

C.  Melopepo,  Squash  Gourd,  has  cordate  obtuse  leaves,  somewhat 
5-lobed  ;  denticulated  tendrils,  usually  transformed  into  very  imper- 
fect leaves  ;  the  calyx  hemispherically  campanulate,  short,  having  the 
throat  much  dilated ;  the  fruit  depressed ;  carpels  irregular,  rising 
beyond  the  throat  of  the  calyx  ;  the  flesh  dry,  spongy,  and  white. 
The  fruit  is  flattened  at  both  ends.  It  is  of  great  use  in  long  voyages, 
for  it  can  be  kept  for  several  months  in  a  fresh  state,  and  is  commonly 
made  into  pies  like  the  pumpkin,  or  boiled  and  eaten  with  meat 
instead  of  turnips  or  potatoes. 

C.  Pepo,  Pumpkin,  has  cordate  obtuse  leaves,  somewhat  5-lobed, 
denticulated,  the  calyx  ending  in  a  neck  beneath  the  limb ;  fruit 
roundish  or  oblong,  and  smooth.  It  is  a  native  of  the  Levant.  This 
is  the  Melon  or  Millon  of  the  early  horticulturists,  the  true  melon 
being  formerly  distinguished  by  the  name  of  Musk-Melon.  Though 
often  grown  in  gardens  for  curiosity,  it  is  cultivated  in  many  country 
villages  in  England  on  dunghills,  with  the  shoots  trained  a  great 
length  on  the  grass.  When  the  fruit  is  ripe  a  hole  is  often  cut  in  the 
side,  the  seeds  taken  out,  and  the  space  filled  with  apples,  sugar,  and 
spice  ;  the  whole  being  baked  is  then  eaten  with  butter.  On  the 
Continent  the  fruit  is  a  good  deal  used  in  soups,  and  also  stewed  or 
fried  in  oil  and  butter.  Pumpkin  pie  is  also  very  common  in  many 
parts  of  the  world.  There  are  various  receipts  given  in  cookery-books 
for  dressing  this  fruit  so  as  to  render  it  a  palatable  and  wholesome 
article  of  diet. 

0.  aurantia*  the  Orange-Gourd,  is  rather  more  tender  than  the 
other  species.  Its  native  country  is  unknown.  It  has  hitherto  only 
been  cultivated  for  curiosity.  When  trained  spirally  round  a  pole  or 
against  a  wall,  and  loaded  with  yellow  fruit,  it  is  very  ornamental. 

C.  ovifera,  Egg-Bearing  Gourd,  or  Vegetable  Marrow,  has  cordate 
angular  leaves,  5-lobed,  denticulated,  pubescent ;  the  calyx  obovate, 
ending  in  a  short  neck,  and  cut  round  after  flowering  to  the  neck.  It 
is  a  native  of  Astrakhan.  The  herb  and  flowers  are  very  like  those  of 
C.  Pepo,  but  less  scabrous.  This  fruit  is  useful  for  culinary  purposes 
in  every  stage  of  its  growth.  When  young  it  is  good  fried  with  butter ; 
when  larger,  or  about  half  grown,  it  is  excellent  either  plain  boiled  or 
stewed  with  a  rich  sauce  ;  in  either  case  it  should  be  cut  in  slices. 
The  flesh  has  a  peculiar  tenderness  or  softness,  from  which  circum- 
stance it  received  its  name;  and  this  property  remains  till  it  is  almost 
fully  grown,  when  it  is  used  for  pies. 

C.  Lagenaria,  Common  Bottle-Gourd  (Lagenaria  vulgaris  of  Seringe), 
is  a  musky-scented  plant  clothed  with  soft  pubescence;  the  stems 
climbing;  tendrils  3-4-cl eft ;  leaves  cordate,  nearly  entire;  the  flowers 
monoecious,  stellate,  spreading  much  in  fascicles ;  the  fruit  is  pubes- 
cent, but  when  mature  quite  smooth ;  the  flesh  white  and  edible.  It 
is  a  native  within  the  tropics.  The  fruit  is  shaped  like  a  bottle  ; 
when  ripe  of  a  pale  yellow  colour ;  some  nearly  six  feet  long,  with  a 
roundish  bottom  and  a  neck  ;  the  rind  becomes  hard,  and  when  dried 
is  capable  of  containing  water.  It  is  then  of  a  pale  bay  colour.  It  is 
very  important  that  these  bottles  should  be  well  and  repeatedly  washed 
out,  so  as  to  remove  all  traces  of  a  bitter  principle  in  which  they 
abound,  which  is  poisonous.  It  is  said  that  a  sailor  was  poisoned  some 
years  since  by  drinking  beer  out  of  one  of  these  bottles  which  had 
been  improperly  prepared.  Professor  Royle  also  mentions,  upon  good 


authority,  that  cases  of  poisoning  have  occurred  from  eating  the  bitter 
pulp  of  this  plant,  in  which  the  symptoms  were  those  of  cholera. 

There  are  about  nineteen  species  of  this  genus  :  they  are  propa- 
gated from  seeds. 

CUCURBITA'CE^E,  Cucurbits,  the  Cucumber  Tribe,  a  natural 
order  of  Plants.  It  consists  of  climbing  or  trailing  species  with 
unisexual  flowers,  scabrous  stems  and  leaves,  a  lobed  foliage,  and  a 
more  or  less  pulpy  fruit  with  parietal  placenta?.  Nearly  all  the  species 
climb  by  means  of  tendrils.  The  greater  part  consists  of  annuals, 
either  wholly,  or  in  so  far  as  their  stems  at  least.  The  petals  aro 
deeply  veined,  and  usually  either  yellow,  white,  or  green. 

The  order  abounds  in  useful  or  remarkable  plants,  comprehending 
as  it  does  the  Melon,  Gourd,  Cucumber,  Colocynth,  Bryony,  and  all 
the  many  species  approaching  those  types.  Professor  Royle,  in  his 
valuable  '  Illustrations,'  remarks  that  "  they  are  chiefly  remarkable 
for  the  power  of  adapting  themselves  to  the  different  situations  where 
they  may  be  grown.  Thus  we  hear  of  their  affording  large  and  juicy 
fruit  in  the  midst  of  the  Indian  Desert,  where  water  is  300  feet  from 
the  surface  (Elphinstone)  ;  and  they  are  equally  grown  in  the  dry- 
season  on  the  sandy  islands  of  Indian  rivers  ;  but  excess  of  moisture 
does  not  appear  to  be  injurious,  as  the  great  majority  are  successfully 
cultivated  in  the  rainy  season  ;  and  Mr.  Moorcroft  describes  an  exten- 
sive cultivation  of  Melons  and  Cucumbers  on  the  beds  of  weeds  which 
float  on  the  lakes  of  Cashmere  ;  they  are  similarly  cultivated  in  Persia 
and  in  China.  ('Hort.  Trans.,'  2nd  ser.,  vol.  i.  p.  468,  and  Staunton's 
'  Embassy.')  Being  chiefly  annuals  which  a  few  months  suffice  to  bring 
to  perfection,  we  find  them  succeeding  in  the  summer  temperature  of 
northern  climates,  and  thus  extending  from  the  line  to  55°  or  60°  of 
northern  latitude,  and  southwards  to  the  Cape  of  Good  Hope.  Souw 
of  the  species  may  be  seen  in  the  most  arid  places ;  others  in  the  densest 
jungles.  Planted  at  the  foot  of  a  tree,  they  emulate  the  vine  in 
ascending  its  branches ;  and  near  a  hut  they  soon  cover  its  thatch 
with  a  coating  of  green.  They  form  a  principal  portion  of  the  culture 
of  Indian  gardens :  the  farmer  even  rears  them  in  the  neighbourhood 
of  his  wells." 

The  affinities  of  this  order  are  with  Datiscacsce  and  Bcgoniacece 
There  are  50  genera  and  above  270  species. 


ATomnrdica  Balsamina. 
1,  a  sterile  flower  ;  2,  a  fertile  flower ;  3,  a  section  of  a  seed  ;  4,  the  embryo. 

Two  principles  especially  deserve  attention  in  this  order ;  the  one 
saccharine  and  nutritious,  the  other  bitter,  acrid,  and  purgative ;  and 
the  qualities  of  the  products  of  the  species  vary  according  to  the 
preponderance  of  the  one  or  the  other.  In  the  Melon,  the  Gourd,  and 
their  allies,  the  first  exists  almost  exclusively,  and  hence  the  edible 
nature  of  their  fruit ;  but  even  here  its  well-known  laxative  quality 
sufficiently  attests  the  presence  of  the  bitter  principle  in  some  degree. 
In  the  Colocynth,  the  Bottle-Gourd,  various  species  of  Luffa,  Bryony 
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and  others,  the  bitter  principle  is  found  in  a  state  of  concentration, 
and  hence  the  active  and  even  dangerous  qualities  of  those  plants, 
from  which  the  Cucumber  itself  is  not  exempt :  only  its  bitterness 
is  destroyed  by  the  peculiar  cultivation  of  that  plant.  The  seeds  of 
some  kinds  yield  oil;  and  those  of  Cucumis  Momordica  are  said  to 
be  ground  into  a  kind  of  meal.  [Cocuhis  ;  Cucurbita;  Bryonia; 
Momordica.] 

CUDDEN.  [Merlangus.] 

CUDWEED.  [Filago.] 

CULEX.  [Culicides.] 

CULI'CIDES  (Latreille),  a  family  of  Dipterous  Insects  of  the 
section  Nemocera.  It  has  the  following  characters  : — Proboscis  long 
and  sleuder,  projecting  forwards,  usually  straight,  terminated  by  two 
little  lip-like  appendages  ;  sucker  composed  of  six  slender  bristle-like 
members;  palpi  5-jointed,  generally  elongated;  antennae  filiform, 
covered  with  hairs — in  the  male  sex  resembling  little  plumes  ;  eyes 
contiguous  ;  no  ocelli ;  wings  inclined,  lying  close  to  the  body  when 
at  rest,  and  having  one  marginal  and  two  sub-marginal  cells. 

The  Culicides,  according  to  Latreille,  constitutes  the  first  family  of 
Dipterous  Insects,  and  is  the  same  group  as  that  designated  by  Lin- 
nams  Culex.  It  is  divided  into  three  genera,  distinguished  principally 
by  the  following  characters  : — 

Anopheles  (Meigen.) — Palpi  equal  in  length  to  the  proboscis  in 
both  sexes. 

Cide.c. — Palpi  of  the  males  longer  than  the  proboscis,  and  in  the 
females  very  short. 

(Edes. — Palpi  shorter  than  the  proboscis  in  both  sexes. 

We  are  but  too  well  acquainted  with  the  torment  inflicted  by  the 
insects  of  this  tribe,  which  are  known  in  this  country  by  the  name  of 
Gnats  ;  are  called  in  France  Cousins  ;  and  in  America  Mosquitoes. 

The  pain  and  irritation  are  caused  by  their  piercing  the  skin  to 
feed  upon  the  blood  (by  means  of  the  little  bristles  forming  part  of 
the  proboscis),  and  injecting  at  the  same  time  a  poisonous  fluid.  It  is 
said  the  females  alone  are  the  persecutors. 

The  humming  noise  accompanying  their  flight  is  produced  by  the 
vibration  of  their  wings.  Gnats  seldom  appear  during  the  day-time, 
except  in  thick  woods,  and  they  always  abound  most  in  damp  situa- 
tions, a  circumstance  owing  to  the  habits  of  their  larvae,  which  reside 
in  stagnant  waters. 

The  female  Gnat  deposits  her  eggs  (which  amount  to  200  or  300  in 
a  year)  one  by  one  :  and  as  they  are  deposited  they  are  joined  together, 
and  form  a  little  raft,  which  floats  on  the  surface  of  the  water.  The 
eggs  are  hatched  in  about  three  days'  time,  and  produce  little  greenish 
larvae,  which  have  a  distinct  head  and  lengthened  body,  composed  of 
numerous  segments.  The  head  is  furnished  with  two  ciliated  organs, 
which  are  in  constant  motion.  This  motion  appears  to  be  for  the 
purpose  of  creating  a  current,  by  which  means  minute  animalculae,  or 
other  substances  which  may  constitute  the  food  of  the  animal,  are 
drawn  into  the  mouth.  Two  other  appendages,  furnished  with  tufts 
of  hair,  appear  to  co-operate  with  the  former  for  this  purpose. 

The  breathing  apparatus  of  the  larva  consists  of  a  tube,  terminated 
by  radiating  setae  situated  at  the  apex  of  the  body  ;  through  this  tube 
the  air  is  conveyed  to  the  tracheae,  and  for  this  purpose  it  is  brought 
to  the  surface  of  the  water,  so  that  the  animal  is  then  in  an  inverted 
position.  There  is  another  apparatus  also,  situated  at  the  tail  of  the 
animal,  opposed  to  the  breathing  apparatus,  which  serves  as  a  fin,  and 
enables  the  larva  to  swim  and  dive  with  considerable  velocity. 

These  larvae  are  full  grown  in  about  fifteen  days'  time  ;  they  next 
assume  the  pupa  state  ;  the  animal  then  appears  to  have  a  rounded 
form,  owing  to  the  apex  of  the  body  being  recurved.  It  still  inhabits 
the  water  and  is  active ;  the  position  of  its  breathing  apparatus  is 
however  altered,  it  being  now  situated  on  the  anterior  part  of  the 
body,  and  consists  of  two  little  tubes,  which,  as  before,  are  applied  to 
the  surface  of  the  water  for  the  reception  of  air.  When  about  to 
assume  the  imago  state,  the  skin  which  covered  the  pupa  being 
loosened  from  the  animal  within,  and  the  space  between  the  two  being 
occupied  with  air,  it  floats  upon  the  surface  of  the  water ;  the  Gnat 
breaks  through  the  upper  part,  and  stands  on  the  skin  it  has  quitted, 
and  which  now  serves  as  a  little  boat,  upon  which  it  floats  until  it  has 
attained  strength  to  fly. 

Culex  pipiens  (Linn.),  the  Common  Gnat,  is  less  than  a  quarter  of  an 
inch  in  length;  the  palpi  and  antenna;  are  brown  ;  the  thorax  is  of  a  yel- 
lowish brown,  with  two  darker  lines  ;  the  abdomen  is  of  a  pale  gray 
colour ;  the  legs  are  brown,  and  the  base  of  the  thighs  yellowish. 

The  insect  which  is  so  troublesome  in  the  WTest  Indies,  the  Mos- 
quito (Culex  Mosquito),  is  not  quite  so  large  as  the  Common  Gnat. 
Its  proboscis  is  black  ;  the  palpi  are  spotted  with  white  ;  the  head 
and  thorax  are  spotted  with  silvery  white,  and  the  latter  has  a  curved 
band  of  the  same  hue.  The  edges  of  the  segments  of  the  body  are  also 
of  a  silver-like  colour. 

CULM,  the  stem  or  straw  of  grasses. 

CULTIROSTRES,  a  name  given  by  Cuvier  and  others  to  a  family 
of  Birds,  consisting  of  those  species  which  were  united  under  the  genus 
Ardea  by  Linnaeus,  and  whose  bill  is  large,  long,  and  strong,  and  most 
frequently  pointed  also,  such  as  Cranes,  Herons,  Storks,  &c.  [Ardea.] 

CUMBRIAN  ROCKS.  Professor  Sedgwick  has  given  this  term  to 
the  lowest  series  of  Slaty  Rocks  which  appear  in  the  ranges  of  Skiddaw 
and  Grasmore  Fell  in  Cumberland.    They  lie  below  the  greer  slaty 


rocks  of  Scawfell  and  the  Old  Man,  which  the  same  writer  regards  as 
coeval  with  the  strata  of  Snowdon,  and  ranks  under  the  title  of 
Cambrian.    [Cambrian  Rocks.] 

The  succession  of  rocks,  as  pointed  out  by  Professor  Sedgwick  in 
the  Cumberland  hills,  is  as  follows  : — 

1.  Skiddaw  Slate,  usually  without  fossils,  but  containing  Graptolites 
in  one  locality. 

2.  Coniston  Limestone,  abounding  in  fossils. 

3.  Coniston  Flagstone  and  Grit. 

These  rocks  find  their  representatives  in  those  called  Cambrian  in 
North  Wales.  These  latter  rocks  are  included  by  Sir  Roderick 
Murchison  in  his  '  Silurian  System.'  As  the  nomenclature  of  these 
rocks  is  still  a  disputed  question,  we  subjoin  the  account  of  them 
published  by  Mr.  Jukes,  in  his  work  on  '  Physical  Geology.' 

"Cambrian  or  Cumbrian  Rocks. — The  word  'rocks'  is  used  here 

instead  of  '  system,'  or  '  formation,'  because  we  cannot  yet  precisely 

tell  the  value  of  the  Cambrian  division.    Cambrian  means  the  rocks 

of  Wales ;  Cumbrian  those  of  Cumberland  and  Westmoreland.  Is 

Wales  these  rocks  consist  of  certain  thick  sandstones,  gritstones,  and 

conglomerates,  with  interstratified  beds  of  green  or  green  and  purple 

slates.    It  is  in  the  uppermost  of  the  slate  beds  of  this  Cambrian 

group  that  the  great  Penrhyn  and  Llanberris  slate  quarries  are 

opened.    They  contain  no  fossils.    These  rocks  are  found  to  have  a 

thickness  of  upwards  of  20,000  feet  in  some  places  in  North  Wales  ; 

but  as  the  base  of  them  is  never  exposed  we  know  not  how  much 

greater  thickness  they  may  possess,  nor  what  is  below  them.  One 

portion  of  this  division  has  been  provisionally  called  the  '  Barmouth 

and  Harlech  Sandstone  Group.'    Their  upper  boundary  is  a  purely 

arbitrary  line  along  the  top  of  a  certain  set  of  beds  drawn  by  the 

officers  of  the  Geological  Survey  of  Great  Britain,  under  the  direction 

of  Sir  H.  T.  De  la  Beche,  C.B.  ;  their  reason  for  drawing  it  being 

simply  that  no  fossils  have  as  yet  been  found  below  that  line,  whereas 

fossils  are  pretty  abundant  in  many  places  above  it.    It  must  not  be 

forgotten  that  Professor  Sedgwick  (of  whose  peculiar  department  we 

are  now  speaking,  he  being  the  one  geologist  who  has  single-handed 

done  far  the  most  to  unravel  the  structure  of  these  older  rocks) 

dissents  from  this  placing  of  the  boundary  of  the  Cambrian  Rocks  ; 

and  himself  places  it  much  higher,  so  as  to  include  the  beds  we  shall 

subsequently  speak  of,  as  Lower  Silurian,  dividing  his  system  into 

Upper  and  Lower  Cambrian.     There  can  be  no  doubt  that  if  we 

neglect  the  fossils,  and  look  only  to  the  physical  structure  and  position 

of  the  rocks  of  Wales,  Professor  Sedgwick  is  right.    There  can  be  no 

reason  for  drawing  the  boundary  where  it  has  been  drawn,  and  along 

no  other  geological  horizon  in  North  Wales,  except  the  fact  that 

fossils  have  been  found  in  all  the  rock3  above  that  lino  of  division,  and 

in  none  of  those  below.    Whether  they  may  not  hereafter  be  found 

is  another  question.    If  we  go  to  Cumberland,  Professor  Sedgwick 

there  describes  the  Cambrian,  or,  as  he  there  calls  them,  Cumbrian 

Rocks,  as  likewise  consisting  of  upper  and  lower,  and  gives  the 

following  abstract  of  them  : —  ^ 

Feet. 

f  Coniston  Flagstone  .  .  .  1500 
Cumbrian,  Upper  <  Coniston  Limestone         .       .  300 

[  Slates  and  Porphyry  .  .  10,000 
Cumbrian,  Lower — Skiddaw  Slate  .       .       .  6000 

He  describes  these  however  as  all  fossiliferous,  which,  by  the  rule 
lately  mentioned,  would  exclude  them  from  being  considered  as 
Cambrian  at  all,  more  especially  as  the  fossils  of  the  upper  beds  are 
such  as  palaeontologists  seem  agreed  to  consider  of  Silurian  age.  It 
is  highly  probable  that  the  Skiddaw  Slates  are  of  the  same  age 
as  the  Barmouth  and  Harlech  Sandstone  Group  of  North  Wales, 
which  likewise  contains  the  best  roofing-slates  of  that  country.  In 
that  case,  according  to  the  classification  adopted  by  the  Geological 
Survey,  the  Skiddaw  slates  would  be  considered  Cambrian,  and  all 
above  them  as  Silurian.  The  reader  will  see  from  these  statements 
that  this  part  of  the  classification  of  the  stratified  rocks  is  far  from 
being  settled.  There  is  however  no  dispute  about  the  things 
themselves ;  the  rocks  are  all  known,  and  their  order  completely 
ascertained;  the  uncertainty  is  merely  as  to  the  name  by  which 
certain  portions  of  them  shall  be  called."  [Wales,  Geology  of,  in 
Geog.  Div.] 
CUMINGIA.  [Conchacea.] 

CUMINUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbdliferce.  It  has  5  calyx  teeth,  which  are  lanceolate,  setaceous, 
unequal,  and  permanent.  The  petals  are  oblong,  emarginate,  erect, 
spreading,  with  an  indexed  lobe.  The  fruit  is  contracted  at  the  side. 
The  ridges  of  half -fruits  wingless ;  the  primary  filiform,  minutely 
muricated,  the  laterals  forming  a  border,  the  secondary  more  promi- 
nent and  aculeated ;  the  channels  under  the  secondary  ridges  with 
one  vitta  in  each.  The  species  are  annuals,  with  multifid  leaves, 
having  setaceous  divisions.    The  flowers  are  pink  or  white. 

CUMMINGTONITE,  an  American  Mineral  belonging  to  the  Horn- 
blende series.  It  is  fibrous,  of  an  ash-gray  colour,  with  a  slight  silky 
lustre.  It  is  found  at  Cummington  and  Plainfield,  in  Massachusetts. 
(Dana,  Mineralogy^) 

CUNITA,  a  genus  of  Plants  belonging  to  the  natural  order 
Labiatce.  It  has  a  13-nerved  calyx,  ovate,  tubular,  equal,  5-toothed, 
the  throat  villous  in.-side.    The  corolla  having  the  tube  equalling  the 


CUNNINGHAMIA. 


CURCULIO. 


calyx,  naked  inside,  and  the  limb  bilabiate  ;  the  upper  lip  erect, 
flattish,  usually  emarginate ;  lower  lip  spreading,  trifid,  with  nearly 
equal  entire  lobes,  the  middle  lobe  rather  the  largest  and  emarginate. 
The  stamens  2,  erect,  exserted,  without  any  rudiments  of  the  upper 
two  ;  filaments  glabrous,  toothless  ;  anthers  2-celled,  cells  parallel,  or 
at  length  divaricate.  The  style  shortly  bifid  at  the  apex  ;  the  lobes 
nearly  equal,  subulate,  minutely  stigmatiferous  at  top ;  the  achenia 
dry  and  smooth.  The  flowers  small,  white,  or  purplish.  The  species 
are  herbs,  shrubs,  or  undershrubs. 

C.  Mariana,  native  of  Canada  to  Carolina,  on  dry  mountains,  is  a 
branched  herb  with  short  glabrous  branches,  but  pubescent  at  the 
nodes.  The  corolla  is  about  twice  as  long  as  the  calyx,  and  is  pubes- 
cent inside,  and  of  a  red  colour.  It  is  employed  medicinally, 
where  it  grows,  in  slight  oolds  and  fevers,  with  a  view  to  excite 
perspiration. 

,  C.  microcephdla  is  also  used  medicinally  in  coughs  and  colds,  in 
Brazil,  where  it  grows.  It  has  a  procumbent  stem,  with  scarcely 
pubescent  branches  ;  the  leaves  petiolate,  oblong  or  obovate,  obtuse, 
qu.te  entire,  or  subsinuately  serrated,  narrowed  at  the  base,  glabrous, 
and  flat.    The  corolla  is  white ;  the  throat  villous  inside. 

There  are  several  species  of  this  genus,  none  of  which  are  of  any 
know  n  use  except  those  above  mentioned. 

CUNNINGHAMIA,  a  genus  of  Plants  belonging  to  the  natural 
order  Coniferce.  C.  Sinensis  is  an  evergreen  Chinese  tree,  formerly 
called  Pinus  lanceolata.  It  has  narrow  oval  lanceolate  stiff  pungent 
leaves,  which,  when  the  plant  is  old  enough,  collect  into  cones,  after 
the  manner  of  an  Araucaria.  The  plant  will  live  near  London  in  the 
open  air,  with  a  little  protection  in  winter. 

CUNONIA'CE^E,  Cunoniads,  a  small  natural  order  of  Polypetalous 
Apocarpous  Exogens,  allied  to  Saxifragacece,  with  which  they  were 
formerly  united.  They  are  trees  or  shrubs,  inhabiting  Southern 
Africa,  South  America,  and  very  sparingly  the  East  Indies.  In  most 
respects  their  flowers  are  constructed  like  those  of  Saxifragacem,  but 
the  styles  are  more  consolidated,  and  they  have  a  dense  spiked  or 
racemose  inflorescence  instead  of  a  few  loosely-arranged  blossoms. 
The  leaves  are  opposite,  and  furnished  with  interpetiolar  stipules, 
and  being  pinnated,  in  most  cases  give  the  plants  a  peculiar  aspect. 
Little  is  known  of  their  properties,  except  that  their  bark  is  some- 
times very  astringent,  and  used  for  tanning  purposes.  There  are 
22  genera  and  100  species. 


C.  Weinmannia  rubescens. 
1,  a  perfect  flower ;  2,  an  ovary  ;  3,  a  transverse  section  of  the  same  ;  4,  a 
ripe  fruit. 

CUPRESSINITES,  a  genus  of  Fossil  Plants  from  Sheppey, 
containing  13  species.  (Bowerbank.) 

CUPRESSOCRINITES,  a  genus  of  Crinoidca.  (Goldfuss.) 
CUPRESSUS,  a  genus  of  Plants  belonging  to  the  natural  order 
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Coniferce,  distinguished  from  the  firs  and  pines  by  its  leaves  being 
mere  scales,  its  cones  formed  of  a  small  number  of  peltate  woody 
bracts,  and  the  seeds  very  small,  angular,  and  several  to  each  bract, 
Botanists  mention  several  species,  but  of  these  three  only  are  suited 
to  the  climate  of  Great  Britain. 

C.  sempervirens,  the  Common  Upright  Cypress,  is  a  native  of  the 
warmer  parts  of  Europe,  but  has  long  since  been  transferred  to 
gardens  for  the  sake  of  its  deep  evergreen  branches  and  leaves,  and 
the  gloomy  air  it  imparts  to  the  situations  which  it  occupies.  Its 
timber  is  of  great  durability  :  it  is  probable  that  Gopher-Wood,  which 
some  have  referred  to  the  cypress,  was  rather  the  timber  of  Thvja 
articulata.  It  is  not  much  cultivated  in  England,  the  climate  being 
too  damp  and  cold  for  it  in  summer ;  otherwise  it  is  sufficiently 
capable  of  resisting  the  cold  of  winter.  Its  formal  mode  of  growth 
moreover  is  not  to  the  taste  of  the  people  of  this  country.  The 
cypress  was  anciently,  as  well  as  at  present,  in  south-eastern  Europe, 
chosen  as  a  memorial  of  the  dead  ;  and  they  are  still  the  prin- 
cipal ornaments  of  cemeteries  in  Greece  and  all  over  the  Ottoman 
empire. 

0.  horizontalis,  the  Spreading  Cypress,  is  a  far  handsomer  species, 
partaking  in  all  the  excellent  qualities  of  the  last,  being  more  hardy, 
and  becoming  a  beautiful  object  with  its  graceful  spreading  branches, 
loaded,  as  they  usually  are,  with  large  round  cones.  Miller  has 
rightly  pointed  out  the  difference  between  this  and  the  last,  but  it  is 
nevertheless  exceedingly  uncommon  in  the  collections  of  this  country. 
The  Spreading  Cypress  of  the  nurseries  is  nothing  but  a  very  slight 
variety  of  C.  sempervirens. 

C.  Lusitanica,  the  Cedar  of  Goa,  differs  from  the  two  preceding  in 
its  much  freer  mode  of  growth,  and  in  its  leaves  having  a  singularly 
glaucous  colour.  It  is  said  to  be  of  Indian  origin,  but  has  long  since 
been  naturalised  in  Portugal,  where  about  Cintra  it  acquires  a  large 
size.  In  England  it  will  only  succeed  well  in  the  warm  parts  of  the 
southern  coast. 

CUPULE,  a  kind  of  cup  or  involucre  surrounding  certain  kinds  of 
fruit,  and  composed  of  bracts  more  or  less  grown  together.  In  the 
oak  the  cup  of  the  acorn  is  the  cupule ;  in  the  hazel-nut  it  is  the 
husk  ;  in  the  beech  and  chestnut  the  prickly  shell ;  and  in  the  horn- 
beam the  lobed  bract. 

CUPULIFER^E.  [CORYLACEJ3.] 

CURASSOW.  [CRACiDiE.] 

CURCU'LIO,  a  genus  of  Insects  founded  by  Linnteus  for  such 
Tetramerous  Coleoptera  as  have  club-shaped  antennas  inserted  on  a 
prolonged  rostrum.  In  the  twelfth  edition  of  the  '  Systema  Naturae,' 
95  species  are  enumerated.  The  progress  of  entomology  has  con- 
verted the  genus,  as  defined  by  its  founder,  into  a  family  including 
several  thousand  species,  though  the  original  name  is  retained  for  a 
few  South  American  beetles,  of  which  Cicrculio  splendidus  is  the  type. 
The  popular  name  for  these  insects,  whatever  may  be  their  scientific 
designation,  is  the  Weevil.  The  Weevils  are  favourites  with  the 
entomologist  on  account  of  the  sigularity  and  often  beauty  of  their 
forms  and  colours.  The  splendid  Diamond  Beetle,  the  wing-cases  of 
which  furnish  such  gorgeous  microscopic  objects,  is  a  member  of  the 
tribe.  Many  of  them  are  adorned  with  the  most  vivid  metallic  lustre, 
and  some  in  intensity  and  brightness  of  hue  emulate  gems,  and  have 
been  used  for  purposes  of  ornament.  The  family  includes  very 
numerous  genera  and  species,  and  they  are  distributed  widely  over 
the  world. 

The  Weevils  are  interesting  in  another  point  of  view.  Many  of 
them  are  dangerous  enemies  to  the  agriculturist,  destroying  grain, 
fruit,  flowers,  leaves,  and  stems,  and  from  their  numbers  often  perpe- 
trating serious  mischief.  Their  natural  history  therefore  has  been 
made  an  object  of  special  researches,  in  the  hope  of  counteracting 
their  ravages.  We  shall  here  give  some  account  of  the  noxious 
species. 

1.  Weevils  attacking  the  nutritive  organs  of  plants.— Rhyncldtcs 
Betuleti  is  a  little  blue  or  green  beetle,  glossed  with  metallic  lustre, 
which  attacks  the  vine  and  the  pear-tree.  It  is  four  lines  in  length, 
one-third  of  which  is  occupied  by  its  snout.  Short  spines  on  the 
thorax  distinguish  the  male  from  the  female.  It  attacks  the  leaves 
of  the  plants  mentioned,  in  order  to  construct  its  habitation  of 
them,  and  with  a  view  to  their  furnishing  food  for  its  offspring.  It 
rolls  up  the  leaves  and  deposits  its  eggs  in  the  rolls,  where  they  are 
hatched,  the  nest  afterwards  supplying  the  larvae  with  food.  As  the 
maggot  grows,  the  rolled  leaf  and  its  stalk  dry  up,  and  at  length  fall 
to  the  ground  on  the  first  high  wind,  by  which  time  the  maggot  is 
fully  grown  and  ready  to  leave  ita  house,  to  bury  itself  in  the  ground 
and  wait  for  the  spring,  when  it  is  to  appear  in  a  new  garb  as  a 
Weevil. 

The  process  by  which  the  roll  is  made  is  thus  described  by  Kbllar  : 
"  When  the  female  has  selected  a  suitable  leaf,  she  cuts  the  petiole 
with  her  rostrum  almost  half  through,  so  that  it  hangs  down,  and 
is  more  conveniently  placed  for  future  proceedings.  She  then  begins 
to  roll  the  leaf  together,  generally  alone,  but  sometimes  assisted  by 
the  male.  While  this  operation  is  going  forward,  she  also  lays  her 
eggs,  that  is,  she  pierces  the  roll,  lays  an  egg  iu  the  opening,  and 
pushes  it  in  with  her  rostrum,  in  such  a  manner  that  it  remains  on 
the  inner  side  of  the  leaf.  When  she  has  introduced  five  or  six  eggs 
in  this  manner,  between  the  different  folds,  she  rolls  the  remaining 
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psut  of  the  leaf  entirely  together,  so  that  it  is  impossible  to  discover, 
iVom  the  outward  appearance,  in  what  manner  the  eggs  were  deposited." 
This  beetle  is  extremely  injurious  to  vineyards  by  defoliating  the 
vine,,  after  which  the  grapes  will  not  ripen,  and  the  prospect  of  a 
vintage  is  destroyed.  The  rolled-up  leaves  containing  its  young 
should  be  carefully  collected  and  destroyed  before  the  worms  have 
time  to  arrive  at  maturity.  Its  operations  are  often  erroneously 
ascribed  to  R.  Bacchus.  Oliorhynchus  sulcatus  is  another  beetle  which 
is  injurious  to  the  vine  by  gnawing  off  the  young  shoots.  It  also 
attacks  the  roots  of  succulent  plants. 

Nemoicus  oblongus  is  a  little  Weevil  only  two  lines  long,  with  a 
very  short  beak,  a  black  head,  body,  and  thorax ;  and  reddish  antennae, 
feet,  and  wing-cases.  It  attacks  the  young  leaves  of  young  fruit- 
trees,  above  all  those  of  the  peach,  and  is  both  a  glutton  and  an 
epicure;  for  wThile  it  devours  most  voraciously,  it  selects  only  the 
delicate  portions  of  the  leaf,  the  cellular  parenchyma,  leaving  the 
midrib  and  petiole  untouched.  It  appears  very  early  in  spring,  and 
after  pairing  the  female  deposits  her  eggs  in  the  ground,  the  grub 
feeding  on  the  roots  of  various  plants  until  the  following  spring. 
When  these  insects  are  on  the  trees,  they  must  be  gathered  with 
the  hand. 

There  is  a  very  small  species  of  Rhynchites,  the  R.  Alliariw,  scarcely 
a  line  and  a  half  in  length,  and  of  a  steel-blue  or  greeu  colour,  which, 
by  injuring  the  shoots  of  young  trees  aud  fine  grafts,  is  a  source  of 
great  annoyance  to  the  planter,  sometimes  perpetrating  great  ravages 
in  nurseries,  without  distinction  as  to  the  kind  of  trees.  The 
following  interesting  account  of  the  operations  of  this  insect  is 
extracted  from  Kollar  : — 

"  When  the  shoot  of  the  tree  or  graft  is  about  a  span  long,  the 
female  selects  one  that  suits  her,  and  it  does  not  signify  to  what 
kind  of  fruit-tree  it  may  belong.  As  soon  as  she  has  reached  the 
most  suitable  part  of  the  shoot,  she  marks  the  place  first  by  a  prick 
or  by  a  small  cut,  where  she  intends  to  cut  off  the  bud  or  shoot. 
She  then  recedes  about  a  line  upwards,  and  begins  (with  her  head 
turned  downwards),  on  the  side  which  is  not  next  the  tree,  to  bore 
with  her  proboscis,  until  she  reaches  the  middle  of  the  shoot.  With 
it  she  also  widens  the  chamber,  and  prepares  it  for  her  offspring.  She 
then  places  herself  over  the  entrance,  and  lays  an  egg,  which  is  pushed 
in  by  the  proboscis  and  conveyed  to  the  proper  place.  This  operation 
lasts  an  hour.  Immediately  after  the  female  returns  to  the  former 
place,  to  cut  off'  the  shoot,  moving  it  from  one  side  to  the  other  with 
her  proboscis,  until  she  has  cut  it  a  certain  depth.  She  then  gives 
some  decided  thrusts,  which  she  continues,  without  fatigue,  till  the 
shoot  only  hangs  by  the  under  part.  When  she  observes  this,  she 
gets  up  on  the  point  of  the  twig,  to  make  it  fall  over  by  her  own 
weight.  It  not  unfrequeutly  happens  that  it  falls  immediately,  the 
shoot  having  been  previously  so  cut  as  to  remain  attached  to  the 
stem  only  by  the  bark.  If  the  beetle  however  finds  that  the  pierced 
shoot  does  not  fall,  she  turns  back  to  labour  again  at  the  same  place, 
and  cuts  still  deeper  through  the  branch ;  and  if  she  is  not  able  to 
divide  it,  she  gets  up  once  more  to  the  further  extremity,  by  which 
means  she  generally  succeeds  in  bringing  the  separated  branch  to  the 
ground.  When  this  labour  is  over,  she  feeds  upon  a  leaf,  scraping  off 
the  epidermis,  which  serves  her  as  food."  This  operation  is  repeated 
day  after  day  for  the  same  purpose  until  the  middle  of  June,  at  the 
rate  of  two  eggs  a  day,  the  insect  reposing  under  a  bent  leaf  at 
night.  Her  work  is  interrupted  by  bad  weather.  When  the  egg  is 
hatched,  usually  in  eight  days,  the  grub  eats  the  pith  of  the  shoot 
which  falls  off,  upon  which  it  leaves  its  habitation,  and  buries  itself 
in  the  earth,  where  it  makes  a  subterraneous  vault  for  its  winter 
residence.  When  the  spring  comes,  it  appears  as  a  Weevil  to  pursue 
the  avocations  above  described.  The  beetle  is  timid,  and  drops  from 
the  leaf  when  approached,  so  that,  when  we  proceed  to  gather  them, 
which  should  be  done  in  order  to  destroy  them  (besides  collecting 
and  destroying  all  fallen  and  injured  shoots  where  their  eggs  may  be), 
we  must  approach  with  caution  to  gain  our  object. 

_  There  are  two  species  of  Weevil  which  attack  the  wood  of  the 
pine-tree,  namely,  the  Ilylobius  Ahietis  and  Pissodes  notatus  ;  the  first  is 
the  larger  species,  and  usually  precedes  the  latter  in  its  attacks.  When 
the  one  is  plentiful,  the  other  is  also  abundant,  and  vice  versa  j  the 
cause  of  this  correspondence  in  numbers  being,  that  they  usually 
only  attack  such  trees  as  are  sickly,  but  when  the  supply  of  sickly 
trees  fails,  they  are  apt  to  have  recourse  to  the  more  healthy  plants, 
and  thus  may  destroy  valuable  plantations.  They  apparently  attack 
sickly  trees  in  preference,  since  in  such  the  motion  of  the  sap  is 
sluggish,  and  there  is  not  so  much  resin  exuded  as  to  oppose  and 
impede  their  operations.  The  larger  insect  attacks  both  bark  and 
buds,  and  dangerously  wounds  such  ramifications  of  the  l'oots  as  are 
near  the  surface  of  the  ground.  The  wound  is  an  ugly  bean-shaped 
scar.  The  second  species  chiefly  confines  its  attacks  to  the  bark  and 
sickly  cones.  The  wounds  it  makes  resemble  pin-holes,  and  are  often 
extremely  numerous.  On  account  of  their  caution  and  timidity,  both 
these  insects,  although  numerous  when  present,  are  very  difficult 
to  find.  The  best  preventive  of  their  ravages  is  to  root  up  and  burn 
such  young  trees  in  the  plantation  as  are  sickly. 

There  is  a  species  of  Calandra,  the  C.  Palmarum,  which  in  South 
America  attacks  the  pith  of  the  palm-tree.  Its  larva  is  called  by  the 
colonists  Ver  Palmiste,  and  is  esteemed  a  delicacy. 


In  the  third  volume  of  the  'Journal  of  the  Royal  Agricultural 
Society  of  England,'  Mr.  Curtis  has  given  an  account  of  two  little 
Weevils,  Ceutorhynchus  assimilis  and  C.  contractus,  which  injure  turnip 
crops  by  puncturing  the  leaves  of  the  young  turnips,  sometimes 
causing  as  much  damage  as  the  Turnip-Fly  (Haliica  Nemorum).  They 
should  be  collected  from  the  turnip-flowers  left  for  seed,  by  shaking 
the  stalks  over  a  bag-net  or  cloth,  and  sweeping  the  insects  into  a 
pail  of  lime  and  water.  The  insects  should  afterwards  be  destroyed 
by  boiling,  as  the  hardness  of  their  homy  coat  renders  it  no  easy 
matter  to  destroy  them  otherwise. 

2.  Weevils  attacking  the  reproductive  organs  of  plants. — There 
is  a  little  brown  Weevil  which  often  destroys  our  prospects  of  a 
plentiful  supply  of  apples.  As  soon  as  the  spring  comes  it  goes 
forth  to  seek  the  apple-tree,  and  when  the  blossom-buds  appear,  and 
are  full  of  sap,  it  deposits  its  eggs  in  them,  so  that  the  grubs  are 
hatched  in  the  first  warm  weather,  and  immediately  proceed  to  destroy 
the  generative  organs  of  the  plant,  eating  up  the  innermost  first.  It 
is  called  Anthonomus  Pomorum.  The  affected  flowers  swell  out,  and 
form  a  sort  of  cup,  within  which,  when  we  open  them,  we  find  the 
larva  in  the  form  of  a  small  white  maggot  with  a  black  head.  The 
beetle  selects  the  finest  apple-blossoms  to  be  the  cradles  of  its  off- 
spring. It  bores  a  hole  in  them  with  its  proboscis,  making  a  canal 
even  to  the  parts  of  fructification  ;  then  laying  its  eggs  at  the  entrance 
it  turns  round  aud  pushes  them  in  with  its  snout  as  far  as  it  can. 
This  operation  it  repeats  as  long  as  it  has  eggs  to  lay,  walking  from 
blossom  to  blossom,  choosing  the  finest  and  calmest  days  for  its 
labours.  Nothing  but  gathering  the  beetles  aud  destroying  the 
affected  flowers  can  arrest  their  progress  in  the  orchard,  and  by  doing 
so  we  may  diminish  their  number,  though,  it  is  to  be  feared,  hopes  of 
their  extirpation  are  vain. 

There  is  another  Weevil  of  the  same  genus,  the  A.  Pyri,  very 
similar  in  appearance,  which  destroys  both  blossom  and  leaf-buds  of 
the  pear,  and  which,  when  not  too  numerous,  may  even  increase  the 
crop  by  preventing  an  overweight  of  fruit.  The  ascent  of  both  these 
beetles  up  the  trunks  of  the  trees  may  be  impeded  by  circles  of 
paper  covered  with  tar. 

The  fruit  of  the  plum  is  destroyed  by  a  Weevil  called  Rhynchites 
cupreus,  which  sometimes  also  makes  use  of  the  soft  spring  shoots  of 
plum  and  apricot  trees.  The  female  beetle  attacks  the  plums  when 
they  are  about  the  size  of  almonds.  She  has  two  objects  in  view  : 
first,  to  deposit  her  egg  in  the  pulp  ;  and  second,  to  sever  the  fruit 
from  the  tree  in  order  that  the  larva  may  bury  itself  in  the  earth 
preparatory  to  its  final  metamorphosis.  The  first  purpose  she  effects 
by  cutting  the  epidermis  with  her  proboscis,  raising  it,  boring  a  hole 
in  which  her  egg  is  to  be  laid,  and  after  that  has  taken  place  covering 
it  carefully  over  with  the  raised  skin  so  as  to  prevent  the  access  of 
water.  Before  she  sets  about  this,  she  half  cuts  through  the  pedun- 
cles ;  and  when  the  egg-laying  operation  is  completed  she  severs  the 
stalk  entirely ;  the  joint  operations  occupy  from  two  to  three  hours. 
It  takes  the  grub  five  or  six  weeks  to  devour  the  pulp  of  the  plum. 
If  left  undisturbed,  the  beetle  never  leaves  the  tree  until  it  has 
pierced  and  thrown  down  every  plum  it  can  find.  The  only  remedy 
or  preventive  to  its  destructive  industry  is  to  gather  and  destroy  the 
affected  plums.  Similar  ravages  are  committed  on  the  apple  by  ano- 
ther species  of  Rhynchites,  R.  Bacchus,  the  hue  of  which  is  beautiful 
purple  and  gold. 

In  the  first  volume  of  the  '  Transactions  of  the  Entomologica 
Society,'  Mr.  W.  Christy  has  made  known  a  Weevil,  the  Calandra 
Tamarindi,  which  destroys  tamarind  stones.  There  are  sometimes 
thirty  or  forty  of  these  Weevils  in  a  single  stone.  He  was  led  to  seek 
for  them  from  finding  that  the  stones  of  tamarinds  sometimes 
crumbled  to  pieces  in  the  moutb.  In  such  cases  the  albumen  was 
perforated  in  every  direction,  and  the  cavities  filled  with  a  brownish 
powder.  Those  in  which  he  first  found  the  insect  exhibited  no  trace 
of  puncture  in  the  epidermis.  It  would  be  curious  to  ascertain  in 
what  manner  the  parent  insect  deposits  her  eggs.  If  she  attacks'  the 
fruit  in  an  advanced  state  she  must  have  to  make  her  way  through 
the  external  shell,  the  internal  acid  pulp,  and  the  leathery  envelope 
of  the  inside,  before  arriving  at  the  stone  itself. 

A  more  destructive  species  of  Calandra  is  the  Corn-Weevil,  C.  gra- 
naria.  In  this  case  the  maggot  also  i3  found  in  the  centre  of  grains 
without  trace  of  an  aperture.  The  insect  probably  lays  the  egg  in  the 
blossom.  It  is  often  very  abundant  in  old  granaries.  The  bread 
made  from  the  affected  flour  is  supposed  sometimes  to  be  unwhole- 
some. Perfect  ventilation  and  a  constant  shifting  of  the  grain  are  the 
best  remedies.  Mr.  Mills  states  ('Ent.  Trans.'  vol.  i.)  that  a  heat  of 
110°  Fahrenheit  did  not  prevent  the  development  of  the  insect,  whilst 
from  130°  to  140°  killed  them. 

The  Bruchus  granarius  attacks  peas  and  beans,  selecting  the  finest 
seeds  in  which  to  deposit  her  eggs.  The  bean-  and  pea-fields  in  Kent 
suffer  sometimes  severely  from  this  beetle.  It  is  a  little  black  punc- 
tured species,  gray  beneath,  with  legs  of  the  same  colour.  B.  Pisi,  a 
larger  species,  common  in  peas  from  Germany  and  Russia,  is  in  North 
America  at  times  such  a  pest,  that  in  some  States,  towards  the 
beginning  of  the  last  century,  the  cultivation  of  peas  was  abandoned 
in  consequence  of  its  ravages. 

The  family  of  Curculionidce,  as  at  present  constructed,  has  been 
made  the  subject  of  special  research  on  the  Continent  by  M.  Schon- 
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herr,  and  in  England  by  Mr.  Walton.    The  former  entomologist  has 
published  a  work  entitled  '  Genera  et  Species  Curculionidum.' 

CU'RCUMA,  a  genus  of  Plants  belonging  to  the  natural  order 
Zingibcr.acece.  It  has  the  tube  of  the  corolla  gradually  enlarged 
upwards ;  the  limb  2-lipped,  each  lip  3-parted ;  the  single  filament 
broad ;  the  anther  incumbent,  with  two  spurs  at  the  base  ;  the  style 
capillary;  the  capsule  3-celled  ;  the  seeds  numerous,  arillate.  The 
species  are  stemless  plants  with  tuberous  roots ;  the  flowers  are  of  a 
dull  yellow  colour,  surrounded  by  bracteolse. 

C.  Zerumbet,  Zedoary,  has  lateral  spikes,  the  tubers  palmate,  pale 
straw-coloured ;  the  leaves  from  4  to  6  together,  with  a  long  some- 
what winged  petiole,  with  a  dark  purple  cloud  running  down  the 
centre ;  the  flowers  shorter  than  the  bracteoloo  ;  the  embryo  truncate, 
nearly  as  long  as  the  seed,  the  upper  half  lodged  in  the  vitellus,  the 
lower  half  in  the  perisperm.  This  plant  is  the  Zedoaria  longa  of  the 
shops,  and  has  the  same  property  as  the  following  species.  It  is  a 
native  of  the  East  Indies  and  Java. 

C.  Zedoaria,  Broad-Leaved  Turmeric,  has  the  spikes  lateral ;  bien- 
nial tubers,  which  are  yellow  internally ;  the  leaves  petioled  broad- 
lanceolate,  entire,  underneath  covered  with  soft  sericeous  down.  This 
is  the  Zedoaria  rotunda  of  the  shops.  Fee  has  confounded  this  plant 
with  Kcempferia  rotunda,  which  has  no  sensible  properties  resembling 
the  plant  in  question.  The  tubers  of  this  plant  are  aromatic,  and 
are  used  by  the  Hindoos  not  only  as  a  stimulating  condiment  and  a 
medicine,  but  as  a  perfume.  Its  sensible  properties  are  very  like 
those  of  ginger,  but  not  so  powerful.  It  is  employed  in  _  the  East  in 
case3  of  disease,  as  colic,  cramp,  torpor,  &c,  where  stimulants  are 
indicated.  The  Zedoary  is  used  under  the  same  circumstances.  The 
roots  of  both  these  plants  are  imported  into  Europe,  but  are  not  used 
extensively.  C.  Zedoaria  is  a  native  of  Bengal,  China,  and  various 
other  parts  of  Asia,  and  of  the  Asiatic  Islands. 

C.  rubescens  has  lateral  spikes,  the  tubers  pearl-coloured  inside ;  the 
leaves  bifarious.  broad-lanceolate,  cuspidate,  smooth,  strongly  marked 
with  parallel  veins,  of  a  uniform  dark  green  with  the  nerves  or  ribs 
red,  12  to  24  inches  long,  5  or  6  inches  broad ;  the  scapes  invested  with 
several  dark  reddish  sheaths.  It  is  a  native  of  Bengal.  All  the  parts 
of  the  plant  have  a  pleasant  aromatic  smell  when  the  plant  is  bruised. 
The  pendulous  tubers  of  this  and  several  other  species  of  Curcuma 
yield  starch,  and  are  employed  by  the  natives  for  preparing  arrow- 
root.   In  Travancore  it  forms  the  principal  diet  of  the  natives. 

C.  Amada,  Mango-Ginger,  has  few-flowered  central  spikes ;  the 
tubers  horizontal,  palmate,  of  a  deep  orange  colour  inside ;  the  leaves 
radical,  bifarious,  petioled  above  their  sheaths,  lanceolate  cuspidate, 
smooth  on  both  sides,  from  6  to  18  inches  long  by  3  to  6  inches  broad. 
This  plant  is  a  native  of  Bengal,  and  is  called  by  the  Bengalees 
Amada.  It  is  called  Mango-Ginger  because  the  fresh  root  has  the 
smell  of  a  mango.    It  is  used  for  the  same  purposes  as  ginger. 

C.  leucorhiza  grows  iu  the  forests  of  Bahar,  where  it  is  called 
Tikor.  It  has  remarkably  long  tubers,  often  a  foot  in  length,  of  a 
pale  yellow  inside,  and  they  produce  an  excellent  arrow-root. 

C.  angustifolia,  with  stalked  narrow  lanceolate  leaves,  is  a  native  of 
the  forests  of  India  from  the  banks  of  the  Lona  to  Nagpore.  Its 
tubers,  which  are  found  at  the  end  of  fleshy  fibres  which  meet  toge- 
ther forming  a  crown,  yield  an  excellent  arrow-root,  which  is  that  met 
with  in  the  markets  of  Benares. 

C.  longa,  the  common  Turmeric,  is  cultivated  all  over  India,  and  is 
used  as  a  condiment  and  for  dyeing.  The  root  is  divided  into  several 
fleshy  fingers,  of  an  oblong  form,  and  as  thick  as  the  thumb.  The 
leaves  spring  at  once  from  the  crown  of  the  root,  have  a  lanceolate 
figure,  sheathe  each  other  at  the  base,  are  about  a  foot  long,  and 
produce  from  their  centre  a  short  thick  leafy  spike,  in  the  axil  of 
whose  bracts  are  seated  the  inconspicuous  pale  cream-coloured 
flowers.  Dr.  Roxburgh  gives  the  following  account  of  the  manner  in 
which  the  plant  is  cultivated  :  "  The  ground  must  be  rich,  friable,  and 
so  high  as  not  to  be  drowned  in  the  rainy  seasons,  such  as  the 
Bengalees  about  Calcutta  call  Danga.  It  is  often  planted  on  land 
where  sugar-cane  grew  the  preceding  year,  and  is  deemed  a  meliorating 
crop.  The  soil  must  be  well  ploughed  and  cleared  of  weeds,  &c.  It 
is  then  raised  in  April  and  May,  according  as  the  rains  begin  to  fall, 
into  ridges,  nine  or  ten  inches  high,  and  eighteen  or  twenty  broad, 
with  intervening  trenches,  nine  or  ten  inches  broad.  The  cuttings  or 
sets,  namely,  small  portions  of  the  fresh  root,  are  planted  on  the  tops 
of  the  ridges,  at  about  eighteen  inches  or  two  feet  asunder.  One  acre 
requires  about  nine  hundred  such  sets,  and  yields  in  December 
and  January  about  two  thousand  pounds  weight  of  the  fresh  root." 
[Turmeric,  in  Arts  and  Sc.  Div  ] 

CURLEW.  [SCOLOPACID2E.] 

CURRANT.  [Ribes.] 

CURRUCA,  a  genus  of  Insessorial  Birds  belonging  to  the  tribe 
Dentirostres  and  family  Sylviadce.  It  includes,  according  to  Yarrell, 
the  following  British  species  : — 

Curruca  atricapilla,  the  Black-Cap  Warbler. 

C.  hortensis,  the  Garden-Warbler. 

C.  cincrea,  the  Common  White-Throat. 

C.  Sylviella,  the  Lesser  White-Throat.    [Black-Cap;  and  Stl- 

VIAD2E.] 

CURSORIUS.  [CHARADRIADiB.] 

CUSCUTA'CEiE,  Dodders,  the  Dodder  Tribe,  a  small  natural  order 


of  Monopetaloug  Exogens,  cut  off  from  Convolvulacece  because  of  their 
imbricate  corolla,  which  does  not  fall  off  after  flowering,  their  seeds 
with  a  spiral  acotyledonous  embryo,  and  their  leafless  parasitical 
habit.  There  are  but  two  genera  of  this  order,  Cuscuta  and  Lepidanche. 
About  50  species  have  been  described. 

Cuscuta,  Dodder,  is  a  genus  met  with  in  most  temperate  climates, 
the  species  fixing  themselves  on  the  branches  of  woody  or  other 
plants,  twisting  round  them,  striking  a  number  of  minute  suckers 
down  upon  their  bark,  and  thus  attracting  from  the  system  of 
the  plants  and  from  the  air  the  sustenance  necessary  to  their  own 
support.  Hence  they  are  true  parasites,  although  they  do  not  actually, 
like  mistletoe,  plunge  their  roots  into  the  wood  and  incorporate 
themselves  with  the  tissue. 


Cuscuta  Epithymum,  twining  round  Lucerne. 
1,  a  perfect  flower;  2,  a  corolla  cut  open;  3,  an  ovary  with  iU  calyx; 
4,  the  embryo. 

The  following  are  the  species  of  Cuscuta  found  in  Great  Britain  : — 
C.  Europcea,  Common  Dodder,  a  white  or  reddish-looking  annual, 
which  flings  its  thread-shaped  arms  like  a  cluster  of  living  threads 
round  the  branches  of  heath,  furze,  &c,  on  commons  and  dry  wastes. 
It  has  no  leaves,  except  tiny  scales  that  stand  in  their  room ;  and  it 
bears  small  clusters  of  white  bell-shaped  blossoms,  each  of  which  has 
five  scales  at  the  base  of  its  tube.  The  fruit  is  a  little  membranous 
capsule,  opening  transversely  like  a  soap-box,  and  dropping  four  seeds 
upon  the  soil.  There  is  a  common  prejudice  that  these  seeds  actually 
strike  root  into  the  plant ;  but  that  this  is  a  popular  error  is  sufficiently 
shown  by  the  following  observations  translated  from  De  Candolle : 
"  The  seed  of  dodder  differs  from  that  of  other  Convolvulacece  by  the 
absence  of  cotyledons,  as  the  dodder  itself  differs  from  them  by  the 
absence  of  leaves ;  the  latter  are  either  entirely  absent,  or  are  reduced 
to  almost  imperceptible  scales.  The  germination  of  the  dodder  is 
effected,  like  that  of  plants  in  general,  in  the  earth,  and  without 
requiring  the  presence  of  other  vegetables.  The  embryo,  deprived  of 
its  cotyledons,  is  nourished,  in  its  first  development,  at  the  expense 
of  the  central  albumen  which  it  envelops.  The  slender  and  simple 
radicle  descends  into  the  earth  ;  and  the  plumule,  equally  simple  and 
cylindrical,  rises  like  a  thread  :  if  it  finds  no  other  living  plant  near  it, 
it  dies ;  if  it  finds  one,  it  surrounds  the  stem,  and  from  the  points  of 
contact  proceed  hollow  tubercles  or  suckers  which  plant  themselves 
in  the  bark,  and  suck  the  juice  which  has  been  elaborated  by  the  plant 
attacked ;  then  the  root  becomes  obliterated  and  dies,  and  the  plant 
lives  from  that  time  forward  by  its  suckers  only.  Whilst  it  was  not 
a  parasite,  it  rose  vertically ;  as  soon  as  it  became  one,  it  was  no  longer 
tempted  to  direct  itself  either  vertically,  or  towards  the  light.  Its 
shoots  dart  from  one  plant  to  the  other,  and  thus  are  conveyed  to  new 
victims  when  the  old  ones  are  exhausted.  Often  the  seeds  germinate 
before  they  quit  the  capsules,  and  the  new  plant  immediately  becomes 
a  parasite ;  this  is  particularly  observed  in  the  Cuscuta  monogyna, 
which  attacks  the  vines  in  Languedoc. 

"The  dodders,  called  by  the  French  cultivators  Teigne,  Rache, 
Perruque,  &c,  are  very  dangerous  to  the  fields  of  leguminous  plants 
which  they  attack,  and  upon  which  they  multiply  themselves  with 
singular  rapidity.  They  destroy  the  plants  either  by  depriving  them 
of  their  nourishment,  or  by  strangling  them  in  their  folds.  It  is 
difficult  to  guard  against  them  on  account  of  the  rapidity  of  their 
vegetation,  the  facility  with  which  they  pass  from  one  plant  to 
another,  the  abundance  of  their  seeds,  and  the  double  power  which 
they  possess  of  germinating  either  in  the  earth  or  in  the  capsule. 
M.  Vaucher  cleared  his  artificial  fields  from  dodder  pretty  well  by 
perpetually  breaking  and  dividing  their  stalks  with  a  rake.  The 
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means  -which  appear  to  me  really  efficacious  are  immediately  to  mow 
all  the  portions  of  artificial  meadow  where  dodder  has  been  seen  to 
develop  itself,  and  to  do  it  before  it  can  have  produced  seed.  If  it 
appear  in  fields  of  flax,  the  plants  attacked  must  be  cut  down,  or 
rooted  up ;  and  if  it  appear  among  vines,  the  branches  must  be  cut 
before  the  seed  is  matured.  If  these  precautions  have  been  neglected, 
and  a  portion  of  the  land  should  be  infested  with  these  seeds,  the 
crop  which  has  been  attacked  must  be  replaced  by  crops  of  corn  or  of 
grasses.  Thus  time  is  given  to  the  seeds  of  dodder  which  have  been 
concealed  in  the  soil,  to  develop  themselves,  when  they  may  perish 
without  doing  any  harm,  since  the  soil  finds  itself  covered  with  plants 
which  cannot  nourish  them.  As  to  the  seeds  of  leguminous  plants 
which  may  be  infested  by  a  mixture  with  those  of  the  dodder,  the 
best  means  to  get  rid  of  them  is  to  sift  them  in  a  tolerably  fine  sieve, 
so  that  the  seeds  of  the  dodder,  which  are  very  small,  may  pass 
through,  leaving  those  of  the  trefoil  or  of  the  lucerne.  In  this 
operation  the  seed  must  be  shaken  rather  violently,  so  as  to  break  the 
capsules  of  the  dodder,  and  to  force  their  seeds  out."_ 

C.  Epilinum,  Flax-Dodder,  has  clusters  of  bracteated  sessile  flowers, 
the  tube  of  the  corolla  ventricose;  scales  adpressed,  fimbriated,  distant 
below,  with  rounded  spaces ;  the  calyx  with  fleshy  segments,  deltoid 
below,  nearly  as  long  as  the  tube  of  the  corolla.  This  species  is 
parasitical  on  flax,  and  very  injurious  to  the  crop. 

C.  Epithymum,  Lesser  Dodder,  has  clusters  of  bracteated  sessile 
flowers ;  tube  of  the  corolla  cylindrical ;  the  scales  converging,  as  long 
as  the  tube  of  the  corolla,  fimbriated,  and  rounded  at  the  end,  approxi- 
mate below,  with  narrow  acute  spaces  ;  the  calyx  bell-shaped,  shorter 
than  the  tube  of  the  corolla.  It  is  parasitical  on  small  shrubby  plants. 

C.  Trifolii,  Clover-Dodder,  has  the  scales  converging,  half  as  long  as 
the  tube  of  the  corolla,  fimbriated  and  rounded  at  the  end,  distant 
below,  with  rounded  spaces ;  the  calyx  narrowed  below  about  as  long 
as  the  tube  of  the  corolla.    It  is  parasitical  on  clover. 

( Babington,  Manual  of  British  Botany. ) 

CUSHAT.  [Columbia.] 

CUSPARIA.  [GaIjIPEa.] 

CUSTARD-APPLE.  [ANONACEja.l 

CUTICLE.  [Skin.] 

CUTTLE-FISH.  [Sepiadje.1 

CYANITE.  [Ktanite.] 

CYA'THEA,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Ferns.  The  sori  are  globose,  situated  upon  a  vein  or  veinlet,  or  in 
the  axil  of  a  fork  of  the  vein ;  the  receptacle  elevated,  globose,  or 
columnar  ;  the  involucre  globose,  inferior,  membranaceous,  or  some- 
what horny,  at  first  entire  and  covering  the  whole  sorus,  afterwards 
bursting  from  the  top  with  a  nearly  circular  opening,  becoming  cup- 
shaped,  more  or  less  entire,  or  laciniated,  or  lobed  ;  the  veins  pinnate, 
simple,  or  forked,  free.  (Hooker.)  The  species  are  arborescent,  and 
the  trunks  are  often  beautifully  marked  with  the  scars  of  the  fallen 
fronds.  The  fronds  are  simple  or  pinnate,  or  decompoundly  pinnate. 
The  stipe  is  frequently  aculeated.  The  species  of  this  extensive 
genus  of  Ferns  are  found  most  highly  developed  in  tropical  climates. 
They  give  a  peculiar  feature  to  the  vegetation  of  many  districts  of 
South  America,  and  specimens  have  been  brought  from  the  forests  of 
Brazil,  the  mountains  of  Mexico  and  Peru,  from  the  islands  of  the 
Eastern,  Western,  and  Southern  Oceans,  and  from  the  south  of  Africa 
and  the  interior  of  India  and  China.  Sir  William  Hooker,  in  the 
'  Species  Filicum,'  enumerates  about  forty  different  species.  They 
are  difficult  to  determine  when  brought  to  this  country.  "  They 
have,"  says  Sir  William  Hooker,  "  arborescent  trunks  whose  appear- 
ance, and  even  external  form,  are  only  known  to  travellers  who  have 
the  privilege  of  seeing  them  in  their  native  soils.  The  fronds,  gigantic 
in  most  cases,  and  large  in  all,  seldom  reach  us  in  an  entire  state.  We 
are  but  little  acquainted  with  the  stipes,  whether  it  be  unarmed  or 
aculeated,  or  with  any  other  character  which  may  afford  marks  of 
distinction.  The  shape  or  outline  of  the  entire  frond  we  have  rarely 
the  means  of  ascertaining :  nor  cjo  we  know  what  is  the  exact  nature 
of  its  composition,  nor  the  value  to  be  put  upon  the  more  or  less 
downy  or  scaly  covering  of  the  pinna;,  or  the  greater  or  less  breadth 
of  the  pinna,  or  pinnules,  or  segments,  or  the  more  or  less  deeply 
serrated  margins.  Hence,  too,  their  synonymy  becomes  inextricable ; 
and  without  the  opportunity  of  examining  authentic  specimens  of 
authors,  their  species  in  many  instances  must  be  looked  upon  as 
doubtful.  The  difficulty  is  increased  by  the  older  authors  not  con- 
sidering the  nature  of  the  fructification  nor  the  venation,  so  that  in 
few  herbaria  do  we  find  the  most  common,  and,  we  presume,  the 
original  species,  the  one  upon  which  the  genus  appears  to  have  been 
mainly  founded,  Cyathea  arborea,  correctly  named." 

The  following  is  the  definition  of  the  typical  species  : — 

C.  arborea,  Common  Tree-Fern,  unarmed,  or  with  few  distant  short 
prickles  on  the  main  rachis  and  stipes  which  are  frequently  downy ; 
fronds  bipinnate ;  pinnules  lanceolate,  elongate,  much  acuminated, 
deeply  pinnatifid,  glabrous,  or  with  the  rachis  and  costa  hairy,  paler 
beneath ;  involucre  coriaceous,  cup-shaped  in  age,  a  little  contracted 
upwards,  opening  with  a  beautifully  even  margin.  It  -is  a  native  of 
Jamaica,  Hispaniola,  Martinique,  St.  Vincent,  probably  the  West  India 
Islands  generally,  and  Brazil. 

In  Hooker's  '  Species  Filicum'  the  members  of  this  genus  are  dis- 
tributed according  to  the  districts  in  which  they  grow.  Twenty-one 
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species  are  natives  of  the  West  Indies,  Mexico,  and  South  America. 
Two  only  are  found  in  South  Africa.  Eleven  are  natives  of  Eastern 
India  and  islands,  the  Pacific  Islands,  and  New  Zealand. 

Few  of  these  Ferns  are  used  by  man,  and  although  very  elegant  arfl 
seldom  cultivated.  One  of  them,  C.  mcdullaris,  a  native  of  Ne\i 
Zealand,  produces  a  starchy  matter,  which  is  used  by  the  natives  as 
food,  and  called  Marnaga.  The  starch  is  found  in  the  roots,  aud 
these  are  baked  and  eaten  as  food. 

(Hooker,  Species  Filicum  ;  Burnett,  Outlines  of  Botany.) 

CYATHOCEINI'TES,  a  genus  of  Fossil  Crinoidea,  confined  to  the 
Palaeozoic  Strata.  [Encrinites.] 

CYATHOPHY'LLUM,  a  genus  of  Madrephyllixa,  which  occur? 
fossil  in  Palaeozoic  Strata,  especially  in  the  calcareous  beds  of  the 
Silurian  and  Carboniferous  Rocks.  In  the  works  of  Goldfuss,  Murchi- 
son,  and  Phillips,  many  species  are  recorded  from  the  Eifel,  Salojj 
Devon,  Yorkshire,  &c.  [Madrephyllkea.] 

CY'BIUM,  a  genus  of  Fossil  Fishes,  from  the  London  Clay  of 
Sheppey.  (Agassiz.) 

CYCADA'CE^E,  Cycads,  the  Cycas  Tribe,  one  of  the  natural  orders 
of  Oymnospermous  Plants.  It  is  essentially  characterised  by  its  trunk 
growing  in  a  cylindrical  unbranched  manner,  in  consequence  of  the 
development  of  one  terminal  bud  only,  and  by  its  dioecious  flowers, 
of  which  the  males  at  least  grow  in  cones  composed  of  peltate  scales. 
In  one  genus,  Zamia,  the  female  flowers  also  are  disposed  in  the  same 
manner ;  in  the  other,  Cycas,  they  are  placed  upon  the  toothings  of 
abortive  leaves,  occupying  the  centre  of  the  terminal  bud.  The 
leaves  of  these  plants  are  pinnated,  and  have  a  certain  resemblance 
to  those  both  of  ferns  and  palms ;  their  wood  is  arranged  both  in  con- 
centric circles,  which  in  Cycas  are  numerous,  and  in  a  confused  manner 
among  the  central  pith  ;  so  that  a  Cycadaceous  stem  partakes  in  struc- 
ture of  the  peculiarities  <jf  both  Exogens  and  Endogens.  In  the 
manner  in  which  their  leaves  unrol,  and  in  their  terminal  single  bud, 
Cycadacea  resemble  Ferns,  with  which  they  may  moreover  be  com- 
pared on  account  of  their  fruit  proceeding  from  leaves  ;  with  Coniferas 
they  accord  in  the  cone-like  arrangement  of  their  parts  of  fructification 
and  their  naked  ovules ;  and  with  Palms  in  the  secretion  of  a  large 
quantity  of  fsecula  in  their  stem,  in  their  mode  of  growth,  and  in  the 


Cycas  circinalis. 
1,  a  male  cone  ;  2,  a  female  spike  ;  3,  a  section  of  a  ripe  fruit. 


arrangement  of  a  part  of  their  woody  system.  Cycadacea;  therefore, 
belonging  as  they  do  to  Gymnosperms,  possess  nearly  equal  affinity 
with  Palms,  or  Endogens,  and  Tree-Fems,  or  Acrogens.  The  species 
are  natives  of  the  tropics  and  temperate  parts  of  America  and  Asia. 
They  are  found  at  the  Cape  of  Good  Hope  and  Madagascar,  but  not 
in  equinoctial  Africa.  One  species,  Macrozamia  spiralis,  inhabits  the 
west  coast  of  Australia.    Undoubted  fossil  remains  of  these  r-lr.nt> 
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in  the  Lias,  Wealden,  and  other  formations  of  England,  attest  the 
fact  of  their  once  having  formed  a  part  of  the  vegetation  of  Great 
Britain.  All  the  species  contain  starch,  and  from  many  it  is  separated 
and  employed  as  an  article  of  diet.  The  species  of  Encephalartos  are 
called  Kaffir-Bread.  The  seeds  of  Dion  cdule  yield  starch  in  Mexico. 
The  same  substance,  under  the  name  of  Sago,  is  obtained  from 
species  of  Zamia  in  the  Bahamas  and  other  West  India  Islands ;  in 
Japan  from  Cycas  revoluta  ;  and  in  the  Moluccas  the  Cycas  circinalis 
yields  a  coarse  kind  of  flour.  This  species  also  yields  a  transparent 
gum.    The  order  contains  about  fifty  species. 

A  fine  collection  of  Cycadaceous  Plants  exists  in  the  Eoyal  Gardens 
at  Kew.  A  unique  collection  of  these  plants  has  also  been  recently 
made  by  the  Rev.  J.  Yates  of  Lauderdale  House,  Highgate. 

(Lindley,  Vegetable  Kingdom.) 

CYCADEOIDEA.  The  fossil  stems  proved  by  Dr.  R.  Brown  to  be 
of  the  Cycadeous  family,  which  occur  in  the  Isle  of  Portland,  were 
thus  named  by  Dr.  Buckland.  Brongniart  called  them  Mantellia,aaA. 
thev  are  ranked  by  Presl  as  Zamites. 

CYCADI'TES.  Fossil  remains  of  Plants  allied  to  the  natural 
group  of  the  Cycadacece  are  thus  named  by  various  authors,  but  the 
species  are  now  usually  ranked  under  Pterophyllum,  Zamites, 
Otoptcris,  &c. 

CYCLADID^E,  a  family  of  Lamellibranchiate  Mollusca.  It  is  a 
group  of  Fresh-Water  Mollusks,  whose  shells  resemble  those  of  Kellia 
or  of  Astarte,  but  whose  soft  parts  present  structures  conspicuously 
distinguishing  them  from  the  tribes  to  which  either  of  those  genera 
belongs. 

The  shells  are  more  or  less  tumid,  equilateral  or  inequilateral,  thin,  as 
in  our  British  forms,  or  thick,  as  in  the  foreign  Cyrenw  ;  smooth  or  con- 
centrically striated  and  furrowed,  and  covered  with  an  epidermis. 
The  hinge  is  furnished  with  cardinal  and  lateral  teeth,  and  the  ligament 
is  external.  The  animals  have  plain-edged  mantles  open  in  front, 
siphonal  tubes  produced,  and  either  partially  separated  or  completely 
united  to  their  unfringed  extremities,  and  a  large  linguiform  foot. 
They  live  buried  in  the  mud  of  slow  streams,  lakes,  ponds,  ditches, 
and  springs.  Our  native  species  are  all  ovoviviparous.  They  breed, 
readily  in  confinement,  and  often  exhibit  considerable  activity,  ascend- 
ing the  sides  of  the  vessel  in  which  they  are  placed.  (Forbes  and 
Hanley.)  This  family  contains  two  British  genera,  Cyclas  and 
Pisidium. 

Cyclas  has  the  shell  equivalve,  thin,  suborbicular,  more  or  less 
inflated,  slightly  inequilateral,  closed,  smooth,  or  concentrically 
striated ;  cardinal  teeth,  one  in  the  right  and  two  in  the  left  valve ; 
lateral  teeth  developed  ;  ligament  external. 

C.  rivicola  has  the  shell  oval,  globose,  striated ;  umbones  obtuse; 
dorsal  area  with  a  small  lunular  impression  ;  ligament  manifest. 

The  ordinary  length  of  the  fine"r  specimens  is  10.^  lines,  and  its 
breadth  about  two-thirds  of  an  inch. 

The  tubes  of  the  animal  are  tinged  with  rose  or  tawny,  and  when 
fully  protruded  are  nearly  equal,  the  branchial,  if  either,  being  longest. 

The  foot  is  large,  white,  and  linguiform ;  the  mantle  white  ;  the 
labial  palps  long,  triangular,  and  strongly  striated.  It  is  sluggish  in 
its  habits. 

Forbes  and  Hanley  give  the  following  localities  : — The  most  prolific 
is  the  river  Thames ;  it  is  found  likewise  in  the  New  River  (Baily) ; 
the  Trent  (Jenyns)  ;  the  Lea  (S.  H.) ;  the  canals  about  Leamington, 
in  Warwickshire  (Thompson);  streams  in  Yorkshire  (Bean).  In  a 
pond  at  Enville,  Staffordshire,  a  young  specimen  (Jeffreys).  It  has 
not  been  taken  either  in  Scotland  or  Ireland.  On  the  Continent  it 
occurs  in  Germany,  France,  and  Belgium;  and  as  a  fossil  is  found  in 
the  Pleistocene  Fresh- Water  Beds  of  the  south  of  England. 

C.  cornea,  Linn.  Shell  suborbicular,  almost  smooth ;  umbones 
obtuse ;  ligament  inconspicuous.  There  is  a  subglobose  variety 
(apparently  the  Stagnicola  of  Mr.  Sheppard),  which  is  flattened 
towards  the  ventral  margin,  and  has  the  pellucid  and  swollen  umbones 
peculiarly  prominent.  The  dimensions  of  the  larger  typical  form  are 
six  lines  and  a  quarter  in  length,  and  five  lines  in  breadth ;  of  the 
variety  five  lines  and  a  half  in  length,  and  four  and  three-quarters  in 
breadth. 

The  animal  is  white,  its  sub-elongated  siphonal  tubes  tinted  with 
pale  flesh-colour.  Mr.  Jenyns  observes  that  the  superior  tube  is  sub- 
conic,  with  a  small  aperture,  the  inferior  cylindric  and  truncate,  with 
a  wider  aperture. 

This  very  common  species  is  a  general  inhabitant  of  rivers,  ponds, 
and  ditches  throughout  the  country.  It  appears  to  thrive  equally 
well  both  in  running  and  in  stagnant  water.  (Jenyns.) 

It  is  also  generally  distributed  throughout  Europe,  and  occurs 
fossil  in  fresh-water  strata  of  the  Pleiocene  age  in  the  valley  of  the 
Thames. 

C.  caliculata  has  the  shell  more  or  less  rhombic ;  umbones  narrow, 
more  or  less  prominent,  capped. 

This  species  is  apparently  less  infrequent  in  the  north  than  in  the 
more  southern  parts  of  England.  Mr.  Alder  has  found  it  near  New- 
castle ;  Mr.  Bean  at  Scarborough  (where  it  is  not  scarce) ;  Mr.  Thomp- 
son at  Lichfield ;  and  Captain  Brown  records  the  vicinity  of  Man- 
chester and  the  lakes  of  Westmoreland  for  its  localities.  Montagu  met 
with  it  in  Devonshire  and  Wiltshire;  Mr.  Jenyns  atBookham  Common 
in  Surrey,  and  more  sparingly  in  Cambridgeshire ;  and  Mr.  H.  Striuk- 
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land  at  Hornsea  in  Yorkshire.  Mr.  Jeffreys  has  taken  it  in  the' 
Clumber  Lake,  Nottinghamshire,  and  in  the  neighbourhood  of  Bristol* 
In  Ireland  it  is  also  rare.  "  On  the  Continent  it  occurs  in  Sweden) 
Germany,  Belgium,  France,  and  Italy.  The  C.  pariumeia  of  Say,  in 
despite  of  the  ventricosity  of  the  adult,  is  very  closely  allied, 
especially  in  outline,  to  this  species,  and  may  be  regarded  as  its  trans- 
atlantic representative."    (Forbes  and  Hanley.) 

Pisidium  has  the  shell  equivalve,  thin,  usually  tumid,  sub-oval, 
inequilateral,  smooth  or  concentrically  striated ;  hinge  with  one  tooth 
in  the  right  and  usually  two  in  the  left  valve  ;  also  lateral  teeth ; 
ligament  external,  inserted  at  the  shorter  side. 

The  species  are  very  small  bivalves,  living  in  similar  localities  with 
Cyclas,  and  not  uncommon  even  in  drains  through  meadows. 

P.  pusillum.  Shell  rounded,  oval,  not  greatly  inequilateral,  not 
distinctly  striated;  valves  not  swollen,  always  a  little  compressed 
below;  umbones  usually  broad,  and  but  little  projecting.  This  is  by 
far  the  commonest  of  the  smaller  Pisidia  in  this  country.  It  is  found 
abundantly  in  ponds  and  ditches.  It  inhabits  generally  northern  and 
central  Europe. 

P.  pulchellum.  Shell  small,  striated  (not  grooved) ;  umbones  simple 
and  without  appendages.  There  are  many  varieties  of  this  shell. 
It  has  a  great  tendency  to  assume  a  multiplicity  of  forms.  The 
average  size  is  a  line  and  a  half  long,  and  a  line  and  a  quarter  broad. 
It  is  very  common  in  many  parts  of  Great  Britain. 

The  other  British  species  of  this  genus  are — P.  Uenslowianum, 
P.  nitidum,  P.  cinereum  and  P.  obtusale. 

CYCLA'MEN,  a  genus  of  Plants  belonging  to  the  natural  order 
Primulacece.  It  has  a  bell-shaped  half  5-cleft  calyx  ;  the  corolla  with 
a  short  bell-shaped  tube,  and  5-partite  reflexed  limb ;  5  stamens 
inserted  at  the  bottom,  on  the  tube  of  the  corolla,  included  ;  the 
capsule  many-seeded,  opening  with  5  teeth.  The  species  are  herba- 
ceous humble  plants  with  very  handsome  flowers. 

C.  hederifolium  has  cordate  angular  crenate  leaves,  and  the  throat 
of  the  corolla  with  5  teeth.  The  root  consists  of  a  large  depressed 
tuber ;  the  flowers  are  nearly  white,  seated  upon  long  flower-stalks, 
which  roll  up  after  blossoming,  and  bury  the  germen.  This  plant  ha3 
been  found  in  Great  Britain,  at  Sandhurst,  and  near  Cranbrook  in 
Kent.  It  is  rare,  and  difficult  of  cultivation.  Its  flowers  exhale  a 
pleasant  fragrance. 

C.  Ewopaium,  Common  Cyclamen,  has  the  leaves  orbicular,  cordate, 
crenate,  or  toothed,  the  segments  of  the  corolla  lanceolate.  This 
species  is  found  in  the  south  of  Europe.  It  has  been  recorded  as  a 
native  of  Great  Britain,  but,  if  found,  has  probably  been  an  escape 
from  gardens.  It  is  often  confounded  with  the  former  species.  This 
plant  is  abundant  in  Sicily,  where  the  wild  boars  prefer  it  to  any 
other  kind  of  food.  Hence  it  is  called  Sow-Bread.  It  has  been  used 
medicinally ;  it  acts  upon  the  system  as  a  cathartic,  and  was  formerly 
esteemed  emmenagogue.  The  acrid  principle  of  the  root  has  been 
separated  under  the  name  of  Arthanatine. 

Several  other  species  have  been  described.  Most  of  them  are 
hardy  plants,  and  may  be  grown  on  an  open  border.  They  are 
peculiarly  adapted  for  pots  and  for  chamber  decoration  in  spring.  One 
of  the  peculiarities  of  the  genus  is,  that  the  flowers  are  seated  on  a 
twisted  pedicel,  which,  when  the  flowers  fade,  turn  round  and 
round  till  they  bury  the  capsule  which  they  bear  in  the  earth.  In  this 
position  the  seeds  ripen  and  germinate,  and  produce  other  plants. 

(Loudon,  Encyclopedia  of  Plants;  Babington,  Manual  of  Botany  ; 
Burnett,  Outlines  of  Botany  ;  Koch,  Flora  Germanica.) 

CYCLANTHAOEiE,  a  group  of  Plants  belonging  to  the  class  of 
Endogens,  separated  by  some  writers  from  the  Pandanacece.  It 
embraces  the  genera  Carludovica,  Nipa,  Cyclanthus,  and  Weltinia. 
For  an  account  of  the  order  see  Pandanacece. 

CYCLA'RTHRUS,  a  genus  of  Fossil  Fishes,  from  the  Lias  of  Lyme 
Regis.  (Agassiz.) 

CYCLAS.  [Ctcladidj!.] 

CY'CLICA,  a  family  of  Coleopterous  Insects.  According  to 
Latreille,  this  group  forms  a  sub-section  of  the  section  Tetramera. 

The  family  Cyclica  contains  the  Linnasan  genera  Hispa,  Cassida, 
and  Chrysomela,  the  species  of  which  may  ■  be  distinguished  by  the 
following  characters : — Tarsi  4-jointed,  furnished  beneath  with  a 
velvet-like  substance ;  the  penultimate  joint  bilobed ;  antennae  of 
moderate  length,  generally  filiform,  or  increasing  in  thickness  towards 
the  apex  ;  body  usually  of  a  rounded  or  oval  form,  the  thorax  being 
at  the  base  of  the  same  width  as  the  elytra. 

These  insects  are  usually  of  brilliant  metallic  colouring  :  various 
shades  of  green  a,ppear  to  predominate.  Their  larvse  have  a  soft  body, 
and  are  furnished  with  six  legs,  attached  two  to  each  of  the  first 
three  segments,  or  those  next  the  head.  They  feed  upon  the  leaves 
of  plants. 

To  this  group  belong  the  following  families  : — Cassidiada?,  Chryso- 
melido?,  and  Galerucidce.  The  principal  genera  belonging  to  the 
family  Cassidiada;  are  Alurnus,  Hispa,  Chalepus,  and  Cassida.  To 
these  genera  we  shall  at  present  confine  our  remarks. 

The  genus  Cassida  has  the  following  characters  : — Body  oval  or 
rounded,  depressed ;  thorax  generally  somewhat  semicircular,  with 
the  anterior  portion  produced  so  as  to  conceal  the  head ;  mandible? 
with  three  notches  on  the  inner  edge ;  external  lobe  of  the  maxilta 
as  long  as  the  inner  one. 
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The  Cassidce  are  usually  of  a  somewhat  flattened  form,  and  are 
remarkable  for  their  having  the  external  margins  of  the  elytra  pro- 
jecting beyond  the  body  ;  the  outer  margins  of  the  thorax  are  also 
produced,  and  conceal  the  head.  Those  parts  which  extend  beyond 
the  animal  itself  are  generally  semitransparent  and  flattened,  whilst 
the  parts  which  immediately  cover  the  insect  are  more  or  less  convex. 
When  the  insect  is  at  rest,  the  legs,  which  are  rather  short  and  com- 
pressed, are  retracted,  and  the  external  margins  of  the  elytra  and 
thorax  are  applied  closely  to  the  plant  on  which  it  lives.  The  larvae 
of  the  Cassidce  are  of  a  depressed  form,  and  usually  armed  on  the 
upper  parts  with  numerous  little  spines ;  these  are  longest  on  the 
sides  of  the  body  and  at  the  tail.  The  use  of  these  little  spines 
appears  to  be  for  the  purpose  of  holding  the  excrement  of  the  animal, 
which  is  always  deposited  upon  its  back,  and  probably  serves  as  a 
means  of  defence,  by  concealing  it  from  its  enemies. 

C.  viridis,  an  insect  not  uncommon  in  this  country,  is  about 
a  quarter  of  an  inch  in  length,  and  of  a  bright  green  colour  above ; 
the  body  beneath  is  black.  This  species  lives  both  in  the  larva  and 
imago  states  upon  thistles. 

Mr.  Stephens,  in  his  'Catalogue  of  British  Insects,'  enumerates 
nineteen  species  of  this  genus. 

The  insects  belonging  to  the  other  three  genera  of  the  Cassidiada;  have 
the  body  of  a  more  elongated  form  than  those  just  described,  and 
the  head  is  exposed,  the  margins  of  the  thorax  and  elytra  not  being 
produced.    They  are  all  included  in  the  genus  Hispa,  of  Linnaeus. 

CYCLOBRANCHIATA,  an  order  in  De  Blainville's  arrangement 
of  the  Mollusca.  It  includes  those  animals  mostly  referred  to  the 
Cuvierian  order  Nudibranchiata.  [Nudibranchiata.] 

CYCLOID  FISHES.  One  great  division  of  Fishes  is  thus  termed 
by  Agassiz,  from  the  concentric  striation  apparent  in  their  scales,  of 
which  the  substance  is  horny,  not  bony  nor  enamelled.  They  are 
rare  as  fossils  in  all  except  the  more  recent  strata,  but  abound  at  the 
present  day.  [Fishes.] 

CYCLOLITES,  a  genus  of  Madrephylliaia,  including  single-celled 
species.  [Madrephylt.kea.] 

CYCLOTOMA,  a  genus  of  Fossil  Fishes,  from  Sheppey.  (Agassiz.) 

CYCLOPS.  [Branchiopoda.] 

CYCLO'PTERIS,  a  genus  of  Fossil  Ferns  (Brongniart),  remarkable 
for  the  size  aud  orbicular  or  oval  shape  of  the  leafits.  To  the  species 
from  the  Coal-Measures  (0.  orbicularis,  C.  obliqua,  &c.)  this  remark 
applies  better  than  to  those  (C.  Beanii,  C.  dilatata,  &c.)  from  the 
Oolites,  which  are  really  of  a  different  genus.  [Coal-Plants.] 

CYCLOPTERUS.  [Discoboli.] 

CYCLOSIS.  The  regular  movements  of  the  contents  observed  in 
the  interior  of  the  cells  of  many  plants  have  obtained  this  name,  to 
distinguish  them  from  other  movements  to  which  the  vegetable  cell 
is  subject. 

The  fluid  contents  of  the  cells  exhibit  two  kinds  of  movement, 
one  in  which  there  is  observable  in  each  cell  a  single  current  ascending 
on  the  one  side  and  descending  on  the  other,  and  another  in  which 
minute  currents,  with  numerous  anastomosing  branches  present  them- 
selves. The  fluids  which  move  vary  in  colour,  transparency,  and 
consistency,  and  carry  with  them  whatever  grains  or  globules  of 
starch,  protein,  oil,  chlorophyle,  or  other  matters  that  may  be  loose 
in  the  interior  of  the  cell. 

The  existence  of  these  curious  currents  was  first  made  known  by 
Bonaventura  Corti  in  1772,  who  observed  them  in  the  sap  of  certain 
species  of  Characeoz  and  in  Caulinia  fragilis.  Fontana  about  the 
same  time  confirmed  these  discoveries.  They  however  excited  no 
attention,  and  the  facts  seem  to  have  been  rediscovered  by  Treviranus 
in  Germany  in  1807,  and  Amici  in  Italy  in  1819,  and  still  later  by 
Varley  in  England. 

The  number  of  plants  in  which  these  movements  are  observed  is 
very  numerous,  and  every  day  is  adding  to  their  number.  It  is  not 
under  all  circumstances  that  the  currents  are  developed.  They  are 
less  active,  and  sometimes  not  at  all  seen,  when  the  cell  is  very  young 
or  very  old.  When  young  the  currents  are  not  established,  when 
old  they  cease.  In  some  instances  preparation  of  the  plant  is 
necessary.  In  some  of  the  forms  of  Ckara  the  bark  external  to  the 
cells  must  be  removed.  In  Vallisncria  spiralis  it  is  seen  best  when 
the  leaf  is  cut  in  two.  Heat  also  increases  these  movements,  so  that 
plants  which  fail  at  first  to  exhibit  them,  will  do  so  after  remaining 
a  little  time  in  a  warm  room.  The  persistence  of  this  motion  is  very 
curious  in  some  of  the  plants  which  exhibit  it.  Thus  in  Vallisneria 
it  will  continue  in  the  leaf  several  months  after  it  has  been  separated 
from  its  parent  plant,  and  although  the  leaf  exhibits  the  yellowness 
of  decay.    ('  Microscopical  Journal,'  p.  55,  vol.  ii.) 

Mi\  Lawson  of  Edinburgh  gives  the  following  list  of  plants  iu 
which  he  has  observed  this  movement  of  the  cell-contents  : — 

Charm  and  Nitellce. 

Sagittaria  sagittifolia. 

Stratiotes  aloides. 

Vallisneria  spiralis. 

Zannichellia  palustris. 

Ilydrocharis  morsus-rame. 

Potamogeton. 

Equisctum. 

A  nacharis  A  Uinasfma. 


Loasa:  (in  stinging  hairs). 
Urtica:  (in  stinging  hairs). 
Tradescantia  virginica  (in  hairs  of  filaments). 
Campanula  medium  (hairs  of  corolla). 
Marchantia  (polymorpha  ?)  (radical  hairs). 
Mosses. 
Ceratophyllum. 
Podostemacew. 
Lemna. 
Lichens. 
Alga:. 
Fungi. 

These  movements  are  best  seen  in  the  plants  in  which  they  were 
first  discovered— in  Nitella,  Ilydrocharis,  and  Vallisneria.  Each  of 
these  has  its  peculiarities,  and  may  be  taken  as  examples  of  the  rest. 
In  Nitella  the  moving  stream  is  very  considerable,  so  that  only  a 
narrow  streak  remains  at  comparative  rest  between  the  ascending  and 
descending  currents.  The  stream  is  strong  and  rapid,  and  carries 
along  with  it  starch  granules  of  considerable  size.  Its  course  is  not 
exactly  parallel  to  the  axis  of  the  stem,  but  forms  a  small  angle  with 
it.  In  two  contiguous  cells,  the  currents  flowing  on  the  partition 
between  them  run  in  opposite  directions  ;  consequently,  throughout 
the  whole  plant,  the  ascending  streams  are  on  one  side,  and  in  fact 
owing  to  their  oblique  direction  form  a  spiral  :  this  is  the  case  also 
with  the  descending  streams.  If  the  cell  be  carefully  tied  across,  the 
current  is  in  a  short  time  re-established  in  each  sub-division.  If  the 
cell  be  cut  through,  the  fluid  escapes  only  on  one  side,  the  remainder 
of  the  fluid  making  the  entire  circuit  of  the  cell  before  it  comes  to 
its  turn  to  escape. 

Mr.  Lawson  gives  the  following  account  of  the  movement  in  the 
new  Water- Weed  which  has  just  appeared  in  this  country,  and  is  called 
bjH/Lr.'BabiagtonAnacharisAlsinastruni.  [Udora ; Hydrocharidace*.] 
"  The  leaf  of  the  Anacharis  is  composed  of  cells  of  an  oblong  form, 
but  in  some  parts  of  the  leaf  becoming  much  elongated.  At  the 
margin  of  the  leaf  (which  is  toothed,  each  tooth  consisting  of  a 
single  somewhat  triangular  cell)  the  tissue  consists  of  a  single 
layer  of  cells,  the  latter  being  more  elongated  in  form  than  those 
towards  the  centre  of  the  leaf.  In  these  marginal  cells,  the  green 
granules  (chlorophyle)  which  they  contain  may  be  readily  seen  in 
rotation,  thus  indicating  the  currents  of  cell-sap.  The  phenomenon 
is  best  seen  however  in  those  cells  (very  much  elongated)  which  form 
the  midrib  of  the  leaf.  Granules  are  seen  scattered  about  in  the 
cells ;  a  few  in  the  centre  of  each  cell  are  fixed.  But  there  will  be 
observed  another  set  of  spherules,  forming  a  continuous  line  around 
the  margin  of  each  cell ;  these  are  in  rapid  motion,  flowing  along 
one  side  of  the  cell,  generally  witp.  great  regularity,  till  they  arrive  at 
the  end,  where  they  cross  over  and  return  by  the  other  side,  thus 
forming  a  continuous  rotation  in  the  cell.  Although  the  granules 
generally  move  on  in  this  way  without  interruption  closely  following 
each  other,  still  a  casual  interruption  occasionally  takes  place,  and 
crowding  ensues ;  this  is  most  frequent  at  the  ends  of  the  cells — at 
the  '  crossing.'  But  the  granules  are  gifted  with  even  a  greater  share 
of  politeness  than  is  usually  to  be  found  at  a  London  crossing ;  for 
when  a  crowding  takes  place,  there  is  never  seen  an  obstreperous 
granule  trying  to  gain  the  precedence  of  his  fellows  to  get  over  first." 

The  movements  of  the  minute  anastomosing  currents  are  more 
difficult  to  observe  than  those  above  described.  They  do  not  occur 
alone  in  water-plants,  but  have  been  principally  observed  in  the 
Phanerogamia.  In  the  anastomosing  currents  the  movement  is  always 
observed  to  and  from  the  cytoblast  of  the  cell,  which  is  invariably 
present.  The  fluid  is  of  a  mucous  (proteinaceous)  nature,  and  mixed 
with  minute  opaque  granules.  The  currents  cover  the  internal  surface 
of  the  cell-wall,  or  traverse  the  cavity  of  the  cells  from  one  wall  to 
the  other,  without  mingling  with  the  rest  of  the  cell-fluid,  which  for 
the  most  part  is  as  clear  as  water.  On  this  subject  Schleiden  says, 
"Up  to  the  present  time  (1849)  I  have  found  this  peculiar  form  of 
circulation  in  numerous  cryptogamous  plants,  for  instance,  in 
Achlya  prolifera,  Spirogyra,  and  other  Hyphomycctes  and  Conferva;  in 
almost  all  the  forms  of  hair  in  the  Phanerogamia  that  I  have  as  yet 
examined,  for  instance,  in  the  Solanum  tuberosum  ;  in  many  spores, 
such  as  of  Equisetum  arvense,  and  pollen  granules,  for  instance  of 
/Enothera  grandiflora  in  the  immature  state ;  in  almost  all  immature 
endosperm-cells,  as  in  Nuphar  luteum,  and  especially  in  such  as  are 
subsequently  re-absorbed,  as  in  Ceratophyllum  demersum  ;  in  almost  all 
stigma-papillae,  as  in  Tulipa  Gesneriana  ;  in  the  loose  cells  of  juicy  fruits 
in  the  young  state,  as  in  Prunus  domestica  ;  in  the  pulp  which  is  formed 
by  the  placental  cords,  as  in  Mammillaria ;  less  frequently  in  the 
loose  juicy  parenchyma  of  many  plants  in  the  young  state,  as  in 
Tradescantia  rosea.  I  believe  it  exists  however  in  all  vegetable-cells 
as  long  as  the  cytoblast  retains  its  vitality.  As  instances  admitting 
of  verification,  I  would  mention  the  fruit  of  Symphoricarpos  racemosus 
(Snowberry)  or  of  a  Mammillaria."  ^ 

In  these  instances  each  cell  is  isolated  and  filled  with  an  entirely 
colourless  fluid.  At  one  part  of  the  wall  can  be  seen  the  cytoblast 
presenting  a  well-marked  nucleolar  corpuscle.  The  cytoblast  is  always 
surrounded  by  a  narrow  areola  of  a  yellowish  mucous  fluid,  thickly 
crowded  with  minute  opaque  granules,  and  from  it  proceed  currents 
of  various  width  and  depth.    The  currents  can  be  seen  passing  to 
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or  from  the  cytoblast.  In  their  course  they  exhibit  various  anas- 
tomosing branches.  Many  of  the  streams  are  so  minute  that,  under 
the  highest  magnifying  powei,  they  exhibit  the  appearance  of  a  line 
without  any  breadth,  merely  rendered  to  a  slight  extent  irregular  by 
the  individual  granules. 

The  cause  of  these  movements  in  the  interior  of  the  cells  of  plants 
has  been  the  subject  of  much  discussion.  Although  not  observed 
in  every  instance,  there  appears  to  be  reason  for  the  inference  that 
they  are  universally  present,  and  that  they  are  but  the  result  of 
the  living  processes  going  on  in  the  cell,  and  perhaps  the  mode  by 
which  nutrition  is  effected.  "After  the  most  careful  research,"  says 
Schleiden,  "with  the  best  instruments,  I  have  been  unable  to  perceive 
a  trace  of  the  presence  of  vibratile  cilia  as  a  cause  of  the  motion." 
And  indeed  if  cilia  had  been  discovered,  the  inquiry  would  then 
assume  the  form  of  the  cause  of  movement  in  cilia.  If  this  question 
be  answered  we  get  at  an  ultimate  fact  applicable  alike  to  movements 
in  granules,  cilia,  cytoblasts,  or  cells.  One  fact  presents  itself  in  all 
these  cases,  which  seems  worthy  of  every  consideration,  and  that  is 
the  presence  of  some  form  of  proteinaceous  matter.  In  the  fluid 
which  circulates  in  the  vegetable  cell  some  form  of  protein,  is  always 
present.  The  cytoblast  or  nucleus,  and  the  primordial  utricle  in  all 
cells  are  composed  of  protein.  Cilia  take  their  origin  in  all  cases  in 
a  proteinaceous  basis,  and  their  movements  appear  to  be  but  the 
result  of  an  irritability,  which  in  every  case  finds  its  origin  in  a 
proteinaceous  compound.  [Cells  ;  Histology  ;  Tissues,  Vegetable.] 

(Schleiden,  Principles  of  Scientific  Botany,  translated  by  Lankester; 
Microscopical  Journal,  vols.  i.  and  ii. ;  Huxley,  On  the  Identity  of 
Structure  of  Plants  and  Animals,  Proc.  Roy.  Inst.,  1853  ;  Varley, 
2'ransactions  of  Microscopical  Society.) 

CYCLOSTOMA.  [Helicidje.] 

CYDIPPE.    [AcalephjE  ;  Beroe.] 

CYDO'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
PomacecE. 

C.  vulgaris,  Quince,  a  small  tree  with  dark  smooth  branches. 
Leaves  ovate,  obtuse  at  the  base,  quite  entire,  cottony  on  the  under 
side.  Flowers  large,  solitary,  with  a  cottony  calyx  and  bright  pink 
petals.  The  fruit  a  turbinate  or  roundish  angular  pome,  covered 
with  a  thin  cottony  down,  extremely  austere,  but  having  a  peculiar 
fragrance. 

There  are  two  varieties — Apple-Quince  and  Pear-Quince.  The  seeds 
are  the  parts  used  in  medicine,  on  account  of  the  mucilage  which  they 
yield.  The  seeds  are  more  numerous  in  the  small  hard  than  in  the 
large  fleshy  fruits.  They  generally  occur  in  large  irregularly-shaped 
masses,  as  they  easily  adhere  to  each  other,  owing  to  the  mucus  which 
invests  them.  When  moistened  in  the  mouth  or  in  water,  they  give 
out  a  large  quantity  of  mucilage,  which  is  white,  and  not  coagulable 
by  boracic  acid.  One  part  of  these  seeds  will  render  40  to  50  parts 
of  water  so  mucilaginous  that  it  will  possess  the  thickness  of  a  syrup. 
They  should  be  set  to  digest  in  cold  water,  otherwise  the  mucilage 
acquires  the  odour  of  hydrocyanic  acid.  Indeed  the  actual  presence 
of,  or  tendency  to  form,  hydrocyanic  acid,  may  be  demonstrated  by 
distillation.  (Stockmann.)  Many  seeds  yield  a  yellow-coloured  muci- 
lage. If  allowed  to  remain  in  a  fluid  state  the  solution  soon  spoils, 
but  by  careful  evaporation  the  mucilage  may  be  brought  to  a  dry 
state ;  or,  as  proposed  by  Zier,  the  mucilage  may  be  precipitated  from 
its  watery  solution  by  alcohol.  Ten  ounces  of  seeds  yield  two  ounces 
of  dried  mucilage,  two  grains  of  which,  with  distilled  water,  produce 
one  ounce  of  mucilage  of  proper  consistence  for  use.  In  whatever 
way  obtained,  the  mucilage  possesses  demulcent  qualities,  and  may  be 
employed  either  internally  or  as  a  lotion,  which  is  especially  appli- 
cable to  the  faces  of  those  who  suffer  from  the  cold  winds  of  winter 
and  spring. 

CYGNINJE,  a  svb-family  of  Web-Footed  Birds,  belonging  to  the 
family  Anatidce,  order  Anseres  of  Linnaeus,  including  the  Swans. 

Mr.  Swainson  makes  the  genus  Cygnus  the  first  of  his  sub-family 
Anserine;,  with  the  following  character : — Size  large.  Base  of  the 
bill  tumid,  fleshy,  and  naked.  Neck  remarkably  long.  Feet  short. 
Hinder  toe  simple.    ('  Classification  of  Birds.') 

The  Prince  of  Canino,  in  his  '  Birds  of  Europe  and  North  America,' 
arranges  the  Anseres  as  his  fifth  order  of  birds.  The  Anatidx  stand 
as  the  first  order  of  the  Anseres,  and  comprise  the  sub-families  Cyg- 
nince,  Anserince,  Anatinx,  Fidigulino?,  and  Mergina.  The  Cygnince 
consist  of  the  single  genus  Cygnus,  of  which  the  Prince  records  C. 
Olor,  C.  immutabUis,  C.  musicus,  and  C.  Bewickii  as  European  species, 
and  C.  Americanus  and  C.  Buccinator  as  American  species.  The 
Cygninm  in  the  Prince's  method  are  immediately  followed  by  the 
Anserina. 

Only  two  true  Swans  are  recorded  by  Linnaeus,  and  those  as  varie- 
ties of  Anas  Cygnus,  namely,  variety  o,  C.  ferus,  and  variety  /8,  C. 
mansuctus.  Since  his  time  the  researches  of  zoologists  have  added  con- 
siderably to  the  catalogue. 

The  peculiarities  of  organisation  in  this  sub-family  deserving  of 
notice  are — the  great  length  of  the  neck,  consisting  of  23  vertebrae,  and 
the  cavity  in  the  sternum  for  the  reception  of  a  considerable  portion 
of  the  trachea. 

The  generic  character  of  Cygnus  is  as  follows  : — Beak  of  equal 
breadth  throughout  its  length ;  higher  than  wide  at  the  base ; 
depressed  at  the  point;  both  mandibles  furnished  along  the  sides 


with  transverse  serrated  lamella?.  Nostrils  oblong,  lateral,  near  the 
middle  of  the  beak.  Neck  slender  and  very  long.  Legs  short,  the 
hind  toe  small  and  free.  (Yarrell.) 

C.  ferus  (Ray).  Male. — Pure  white,  with  occasionally  a  buff  tinge 
on  the  top  of  the  head.  Bill  black,  and  depressed  anteriorly,  quad- 
rangular at  the  base,  and  yellow,  which  tint  extends  forward  along 
each  lateral  margin  of  the  upper  mandible  beyond  the  aperture  of  the 
nostrils,  which  are  black  ;  bare  space  between  the  base  of  that  man- 
dible and  the  eye  also  yellow,  which  colours  the  back  part  of  the 
lower  mandible.  Iris  brown.  Feet  black.  Length,  with  neck  stretched, 
about  5  feet ;  across  expanded  wings,  about  8  feet.  Female. — Similar 
to  the  male,  but  smaller,  and  the  neck  more  slender.  Young. — Those 
that  we  have  seen,  when  about  a  week  old,  have  been  covered  with  a 
gray  down  above  and  a  whitish  down  below,  with  flesh-coloured  feet, 
or  rather  of  a  dusky  flesh-colour ;  the  bill  flesh-coloured,  and  rather 
dusky  above  anteriorly.  Mr.  Yarrell  states  that  at  ten  weeks  old  the 
bill  is  dull  flesh-colour,  the  tip  and  lateral  margins  black ;  the  head, 
neck,  and  all  the  upper  surface  of  the  body,  pale  ash-brown ;  the 
under  surface  before  the  legs  of  a  paler  brown  ;  the  portion  behind  the 
legs  dull  white  ;  the  legs,  like  the  bill,  of  a  dusky  flesh-colour.  This 
description  was  taken  from  young  birds  in  the  Garden  of  the  Zoological 
Society,  London,  in  the  middle  of  August.  In  the  middle  of  Octo- 
ber the  same  zoologist  found  the  bill  black  at  the  end,  with  a  reddish- 
orange  band  across  the  nostrils,  and  the  base  and  lore  pale  greenish- 
white  ;  the  general  colour  pale  grayish-brown  ;  a  few  of  the  smaller 
wing-coverts  white,  mixed  with  others  of  a  pale  buffy-brown,  and  the 
legs  black.  He  also  observes  that  the  young  Hoopers  bred  in  1839 
had  almost  all  their  brown  feathers  at  the  autumnal  moult  of  1840, 
and  that  before  their  second  winter  was  passed  they  were  entirely 
white.    ('British  Birds.') 

This  is  the  C.  musicus  of  Bechstein,  and,  as  there  are  now  more 
than  one  wild  species  well  defined,  the  Prince  of  Canino  and  others 
adopt  that  specific  name  instead  of  the  original  C.  ferus ;  but  the 
propriety  of  this  may  be  doubted.  It  is  the  Cygne  Sauvage  of  the 
French  ;  Cigno  and  Cigno  Salvatico  of  the  Italians  ;  Singschwan  and 
Nordostliche  Singschwan  of  the  Germans  ;  Vild  Svane  of  the  Danes ; 
Hooper,  Elk,  and  Whistling  Swan,  of  the  British  ;  and  Alarch  Gwylt 
of  the  Welsh. 


Head  of  Hooper  [Cygnus  ferus). 

This  bird  is  found  in  the  northern  regions  of  Europe  and  Asia, 
residing  in  summer  within  the  arctic  circle,  Iceland,  and  Scandinavia. 
Winter  visiter  to  the  British  Islands  (where  however  it  has  been 
known  to  breed  in  the  Shetland  and  Orkney  Islands  and  in  Suther- 
landshire),  Holland,  France,  Provence,  and  Italy,  and,  according  to 
Mr.  Bennett,  going  as  far  south  as  Barbary  and  Egypt.  Eastward  it 
extends  as  far  as  Japan.  This  species  is  in  all  probability  the  Swan 
so  celebrated  by  the  ancient  poets  for  its  dying  song. 

The  note  of  this  Wild  Swan  resembles  the  word  '  hoop  '  uttered 
several  times  successively.  They  fly  in  a  wedge-like  figure,  uttering 
this  note  as  they  proceed,  and  when  heard  from  above  it  is  not  unmu- 
sical. The  apparatus  for  producing  these  sounds  was  known  to  Aldro- 
vandi,  Sir  Thomas  Browne,  Willughby,  Ray,  Latham,  and  others. 
Mr.  Yarrell,  who  has  paid  so  much  attention  to  the  tracheae  of  birds, 
has  thus  well  described  it : — 

"  The  cylindrical  tube  of  the  trachea  or  windpipe  passes  down  the 
whole  length  of  the  long  neck  of  the  bird  in  the  usual  manner,  but 
descends  between  the  two  branches  of  the  forked  bone  called  the  merry- 
thought, to  a  level  with  the  keel  of  the  breast-bone  or  sternum.  The 
keel  of  the  breast-bone  is  double,  and  receives  between  its  two  plates  or 
sides  the  tube  of  the  trachea,  which,  after  traversing  nearly  the  whole 
length  of  the  keel,  turns  suddenly  upon  itself,  passing  forwards,  up- 
wards, and  again  backwards  till  it  ends  in  the  vertical  bone  of  divari- 
cation from  whence  the  two  long  branchial  tubes  go  off,  one  to  each 
lobe  of  the  lungs.  The  depth  of  the  insertion  is  not  so  considerable 
in  females  or  young  males." 

The  Hooper,  like  the  rest  of  the  Swans,  feeds  on  aquatic  plants  and 
insects,  can  keep  the  head  under  water  for  some  time,  but  never  dives. 
The  large  nest  is  constructed  on  the  ground  with  flags,  rushes,  leaves, 
and  marshy  plants.  The  eggs,  six  or  seven  in  number,  are  whitish, 
tinged  with  yellowish-green.  Length  of  egg,  4  inches ;  breadth,  2|  inches. 
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This  species  breeds  in  captivity,  and  may  frequently  be  seen  on 
ornamental  pieces  of  water  in  a  half-domesticated  state. 


Sternum  of  Hooper  with  a  portion  of  one  side  of  the  keel  removed  to  show 
the  convoluted  tube  within.  Yarrell. 


C.  Bewickii.  Independent  of  external  characters,  the  anatomical 
distinctions  pointed  out  by  Mr.  Yarrell,  who  first  proposed  to  sepa- 
rate the  species  under  the  name  here  given,  clearly  point  out  the 
difference  between  it  and  the  Hooper.  "  The  principal  and  most 
obvious  difference,"  says  Mr.  Yarrell,  "  is  in  the  trachea.  The  tube 
of  the  windpipe  is  of  equal  diameter  throughout,  and,  descending  in 
front  of  the  neck,  enters  the  keel  of  the  sternum,  which  is  hollow,  as 
in  the  Hooper,  traversing  the  whole  length.  Having  arrived  at  the 
end  of  the  keel,  the  tube,  then  gradually  inclining  upwards  and  out- 
wards, passes  into  a  cavity  in  the  sternum  destined  to  receive  it, 
caused  by  a  separation  of  the  parallel  horizontal  plates  of  bone  form- 
ing the  posterior  flattened  portion  of  the  breast-bone,  and  producing 
a  convex  protuberance  on  the  inner  surface.  The  tube  also  changing 
its  direction  from  vertical  to  horizontal,  and  reaching  within  half  an 
inch  of  the  posterior  edge,  is  reflected  back  after  making  a  considerable 
curve,  till  it  once  more  reaches  the  keel,  again  traversing  which,  in 
a  line  immediately  over  the  first  portion  of  the  tube,  it  passes  out 
under  the  arch  of  the  merrythought,  where,  turning  upwards,  and 
afterwards  backwards,  it  enters  the  body  of  the  bird,  to  be  attached 
to  the  lungs  in  the  usual  manner.  This  is  the  state  of  development 
in  the  oldest  bird  I  have  yet  met  with.  The  degree  next  in  order,  or 
younger,  differs  in  having  the  horizontal  loop  of  the  trachea  confined 
to  one  side  only  of  the  cavity  in  the  sternum,  both  sides  of  which 
cavity  are  at  this  time  formed,  but  the  loop  of  the  tube  is  not  yet 
sufficiently  elongated  to  occupy  the  whole  space  ;  and  the  third  in 
order,  from  a  still  younger  bird,  possesses  only  the  vertical  insertion 
of  the  fold  of  the  trachea."  Mr.  Yarrell  adds  however,  that  in  this 
last  case  the  cavity  in  the  posterior  part  of  the  sternum  already  exists 
to  a  considerable  extent. 

Bewick's  Swan  is  much  smaller  than  the  Hooper,  the  whole  length 
being  from  3  feet  10  inches  to  4  feet  2  inches. 


Head  of  Bewick's  Swan  [Oi/gnus  Bewickii). 

"Young  birds,"  says  Mr.  Yarrell,  "as  they  appear  here  in  the 
plumage  of  their  first  winter,  are  grayish-brown.  At  their  second 
winter,  when  they  have  acquired  the  white  plumage,  the  irides  are 
orange ;  the  head  and  breast  strongly  marked  with  rusty  red  ;  base 
of  the  beak  lemon-yellow ;  when  older,  some  continue  to  exhibit  a 
tinge  of  rust-colour  on  the  head  after  that  on  the  breast  has  passed 
off.  The  adult  bird  is  of  a  pure  unsullied  white ;  the  base  of  the 
beak  orange-yellow ;  the  irides  dark ;  the  legs,  toes,  and  membranes 
black." 

The  anterior  part  of  the  bill  is  black,  and,  in  the  males,  orange- 
yellow  at  the  base,  which  is  of  a  lemon-colour  in  the  females. 

It  is  found  in  the  north  of  Europe  and  America  certainly,  and  of 
Asia  probably.  It  breeds  within  the  arctic  circle,  and  in  Iceland  in 
May,  according  to  Temmiuck,  who  says  that  it  has  been  found  on  the 
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maritime  coasts  of  Picardy.  It  is  an  occasional  visiter  to  the  British 
Islands,  especially  in  severe  winters. 

The  nest,  according  to  Captain  Lyon,  is  constructed  of  moss-peat, 
is  nearly  6  feet  long,  4  J  feet  wide,  and  2  feet  high  on  the  outside, 
with  the  cavity  a  foot  and  a  half  in  diameter.  The  eggs,  six  or  seven 
in  number,  are  of  a  yellowish-brown,  according  to  Temminck ; 
brownish-white  slightly  clouded  with  a  darker  tint,  according  to 
Lyon.  The  call-note  of  this  species  is  said  to  be  a  low-toned  whistle, 
according  to  Mr.  Sinclaire,  but  this  was  in  confinement.  Mr.  Black- 
wall  describes  their  calls  in  their  wild  flights  as  loud,  and  says  that  a 
flock  of  twenty-nine  of  them  were  very  clamorous. 

C.  iminutabilis  (Yarrell),  the  Polish  Swan,  is  another  wild  species, 
and  its  cygnets,  unlike  those  of  the  other  white  swans,  are  pure 
white.  It  has  been  kept  in  captivity.  Mr.  Yarrell  states  that  Lord 
Derby  purchased  a  pair  of  these  swans,  and  sent  them  to  Knowsley. 
The  female  died.  The  male  paired  with  a  Mute  Swan  (C.  Olor),  and 
a  brood  was  the  result ;  but  the  hybrids,  though  old  enough,  neither 
paired  among  themselves  nor  with  any  of  the  Mute  Swans  on  the 
same  water. 


Head  of  Polish  Swan  (Oygnus  immutabilis). 

The  following  is  Mr.  Yarrell's  description  of  the  Polish  Swan  : — 

"  In  the  adult  bird  the  beak  is  reddish-orange  ;  the  nail,  lateral 
margins,  nostrils,  and  base  of  the  upper  mandible,  black  ;  the  tubercle, 
even  in  an  old  male,  of  small  size ;  the  irides  brown  ;  the  head,  neck, 
and  the  whole  of  the  plumage,  pure  white  ;  legs,  toes,  and  intervening 
membranes,  slate-gray.  From  the  point  of  the  beak  to  the  end  of  the 
tail,  57  inches.  From  the  carpal  joint  to  the  end  of  the  second  quill- 
feather,  which  is  the  longest  in  the  wing,  21  ^  inches  ;  tarsus  4  inches ; 
middle  toe  and  nail,  5f  inches.  Its  food  and  habits  closely  resemble 
those  of  the  mute  swan.  The  organ  of  voice  appears,  from  one  that 
I  examined,  to  be  like  that  of  the  mute  swan  ;  but  Mr.  Pelerin  has 
found  considerable  differences  in  various  parts  of  the  head :  the 
description  and  measurements  were  given  in  a  paper  published  in  the 
'Magazine  of  Natural  History'  for  1839,  p.  178." 

Mr.  Yarrell  then  extracts  Mr.  Pelerin's  comparative  measurements 
of  the  crania  of  adult  Mute  and  Polish  Swans,  and  states  that  he  has 
verified  all  his  observations. 

0.  Olor  (Genus  Olor,  Wagl.).  Our  Mute  half-domesticated  Swan  is 
too  well  known  to  require  description.  The  trachea  has  none  of  the 
complicated  structure  of  that  of  the  Hooper,  and  is  even  more  simple 
than  that  of  the  Black  Swan.  The  large  tubercle,  or  berry,  as  the 
swanherds  term  it,  at  the  base  of  the  bill,  at  once  distinguishes  this 
graceful  species  from  its  congeners. 


Head  of  Mute  Swan  [Cygnus  Olor). 
It  is  the  Cygne  of  the  French;  Cigno  and  Ciguo  Reale  of  the 
Italians;  Schwan  and  Hocker  Schwan  of  the  Germans;  Tam  Svane 
of  the  Danes ;  Tame  Swan  or  Mute  Swan  of  the  English ;  and  Alarch 
of  the  'Welch. 

This  elegant  bird  is  said  to  exist  in  a  wild  state  in  Russia  and 
Siberia.  The  Prince  of  Canino,  in  his  'Specchio  Comparative,' 
speaks  of  it  as  occurring  in  the  neighbourhood  of  Rome  ("rare 
avventizio  d'inverno");  and,  in  his  'Birds  of  Europe  and  Nortt 
America,'  he  gives  north-eastern  Europe  as  the  locality.    The  Polish 
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Swan  above  noticed  should  not  be  forgotten  in  assigning  these 
northern  localities  to  our  Tame  Swan,  and  very  probably  was  not  by 
the  skilful  ornithologists  who  have  noted  these  localities.  Tem- 
nainck  says,  "  Habite  en  dtat  sauvage  les  grandes  mers  de  l'inteneur, 
surtout  vers  les  contrees  orientales  de  V  Europe." 

In  the  Thames,  at  present,  the  greatest  number  of  swans  belongs  to 
the  Queen,  and  the  companies  of  vintners  and  dyers  own  the  next 
largest  proportion ;  but  the  birds  are  far  less  numerous  than  they  used 
to  be.  The  swan-marks  are  made  upon  the  upper  mandible  with  a 
knife  or  other  sharp  instrument.  The  swan-hopping  or  upping,  that 
is,  the  catu'iing  and  taking  up  the  swans  to  mark  the  cygnets,  and 
renew  that  on  the  old  birds  if  obliterated,  in  the  presence  of  the 
royal  swanherd's  man,  is  still  continued  by  the  companies  above 
mentioned.  Below  is  the  royal  swan-mark  used  in  the  three  last 
reigns  and  the  present,  from  the  cut  given  by  Mr.  Yarrell,  in  whose 
interesting  '  British  Birds'  much  curious  information  on  this  subject, 
together  with  no  leas  than  sixteen  swan-marks,  will  be  found. 
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Royal  Swan-mark.  Yarrell. 

Sir  John  Richardson  ('  Fauna  Boreali- Americana ')  records  only  two 
American  swans,  C.  Buccinator  and  C.  Bewickii.  The  Prince  of 
Canino,  in  his  'Specchio  Comparativo,'  gave  one,  Anas  Cygnus 
(meaning,  apparently,  the  Hooper).  Nuttall  notices  three  : — 1st,  the 
Wild  or  Whistling  Swan,  C.  ferus  of  Ray ;  2nd,  the  Trumpeter  Swan, 
C.  Buccinator  ;  and.  3rd,  C.  Bewickii.  The  Prince,  in  his  'Birds  of 
Europe  and  America,'  records  two  species,  C.  Americanus,  Sharpl. 
(C.  musicus,  Bonap.),  and  C.  Buccinator;  but  he  does  not  record 
C.  Bewickii  as  an  American  species.  Nuttall  declares  that  in  the 
■winter  of  1810  he  saw  two  individuals  of  C.  ferus  (O.  musicus,  Bechst. 
and  Bonap.)  in  a  state  of  domestication  near  St.  Louis  (Missouri), 
which  were  obtained,  with  several  others  at  the  same  time,  in  conse- 
quence of  the  extreme  cold.  The  Prince  of  Canino  evidently 
considers  his  C.  musicus,  which  he  gives  as  a  synonym  of  0.  Ameri- 
canus, a  different  species  from  0.  Bewickii,  which  last  stands  opposite 
to  O.  Americanus  in  the  European  column. 

C.  Buccinator.  According  to  Sir  John  Richardson,  it  is  the  most 
common  swan  in  the  Fur  Countries,  and  to  which  the  bulk  of  the 
swan-skins  imported  by  the  Hudson's  Bay  Company  belong. 

Colour  white,  the  forehead  alone  tinged  with  reddish-orange  ;  bill, 
cere,  and  legs,  entirely  black.  Bill  nearly  resembling  that  of  C.  ferus 
in  form,  though  longer  and  rather  more  depressed.  Wings  :  third 
quill  the  longest.  Tail  consisting  of  24  feathers.  A  specimen  in  the 
Zoological  Museum  has  the  crown  and  cheeks  bright  chestnut.  Total 
length  70  inches.  (Richardson.) 

It  breeds  as  far  south  as  the  61st  degree  ofiatitude,  but  principally 
within  the  arctic  circle,  and  in  its  migrations  it  generally  precedes 
the  geese.  Sir  John  Richardson  observes  that  C.  Bewickii  makes  its 
appearance  amongst  the  latest  of  the  migratory  birds ;  while 
C.  Buccinator  is  the  earliest,  with  the  exception  of  the  eagles.  He 
states  that  a  fold  of  its  windpipe  enters  a  protuberance  on  the  dorsal 
or  interior  aspect  of  the  sternum  at  its  upper  part,  which  is  wanting 
both  in  C.  ferus  and  C.  Bewickii ;  in  other  respects,  he  adds,  the 
windpipe  is  distributed  through  the  sternum  nearly  as  in  the  latter 
of  these  species.  In  the  'Supplement'  to  Sir  Edward  Parry's  'First 
Voyage,'  Anas  Cygnus,  Wild  Swan,  with  references  which  leave  no 
doubt  that  the  Hooper  was  meant,  is  noted  as  breeding  on  the  North 
Georgian  Islands  ;  but  C.  Bewickii  had  not  then  been  distinguished. 

C.  atratus  (Genus  Cheno'pis,  Wagl.),  the  Black  Swan.  This  bird, 
the  Anas  Plutonia  of  Shaw,  has  now  become  so  common  in  our 
menageries,  where  it  breeds  freely,  as  not  to  justify  the  occupation 
of  space  with  more  than  a  cut  of  its  head,  and  of  the  course  of  its 
trachea,  which  is  not  unlike  that  of  the  Mute  Swan. 


Head  of  Black  Swan  [Cygnus  atratus). 
It  is  all  black,  except  the  primary,  and  a  few  of  the  secondary 
quills,  which  are  white.    Bill  bright  red  above,  and  sometimes  with 
NAT.  nisT.  div.  vol.  n. 


a  slight  turbercle  at  the  base,  which  the  female  wants.  The  anterior 
part  of  the  upper  mandible  is  crossed  by  a  whitish  band,  and  the 
under  one  is  grayish-white.  Legs  and  feet  dull  ash-colour.  Size  less 
than  that  of  the  Mute  Swan  and  Hooper.  Irides  red.  Young,  when 
about  a  fortnight  old,  covered  with  dusky-gray  down  above,  lighter 
beneath  ;  bill,  eyes,  and  feet,  dusky-black. 

Mr.  Yarrell  observes  that  the  structure  of  the  trachea  is  inter- 
mediate between  that  of  the  Hooper  and  the  common  Mute  Swan. 
"  It  quits  the  neck  at  the  bottom,  and  descends  to  the  centre  circular 
portion  of  the  furcula,  to  which  bone  it  is  firmly  bound  by  a  tough 
membrane  :  the  remaining  portion  then  rises  over  the  front  of  the 
breast-bone  between  the  clavicles,  and  passes  backwards  to  the  lungs, 
the  last  portion  of  the  tube  immediately  preceding  the  point  of 
divarication  being  flattened  horizontally.  The  form  of  the  trachea 
in  our  common  swan,  in  which  it  follows  the  neck  without  deviation, 
being  remembered,  and  Dr.  Latham's  figure  of  the  wild  swan  referred 
to,  it  will  be  observed  that  the  black  swan  exhibits  an  interesting 
link  between  the  two."    ("  Linn.  Trans.'  vol.  xv.) 


Sternum  and  trachea  of  Black  Swan  [Cygnus  atratus).  Yarrell. 

It  is  found  in  Van  Diemen's  Land,  New  South  Wales,  and  the  west 
coast  of  Australia. 

In  a  state  of  nature  the  Black  Swans  are  generally  seen  floating  on 
some  lake  in  flocks  of  eight  or  nine.  When  disturbed,  they  generally 
fly  off  in  line  or  single  file ;  and  are  so  shy,  that  it  is  difficult  to  get 
within  gunshot.  Their  note  is  far  from  harsh,  at  least  when  uttered 
in  captivity. 

CYGNUS.  [Cygnin^.] 

CYMBA.    [Acaleph.35.  ] 

CYMBULIA.  [HYALJ5ID2E.] 

CYME,  an  irregular  kind  of  panicle,  having  a  corymbose  appear- 
ance, and.  in  which  each  branch  is  stopped  in  its  growth  after 
producing  a  single  flower,  when  it  is  forced  to  form  lateral  branches, 
which  are  themselves  stopped  after  forming  one  flower.  The 
common  Laurustinus  or  the  Elder-Bush  offers  examples  of  this  sort 
of  inflorescence. 

CY'MINUM,  or  CUMINUM,  a  genus  of  Plants  belonging  to  the 
natural  order  Umbellifero?.  0.  Cyminum,  Cumin,  is  a  plant  of  annual 
duration,  found  wild  in  Egypt  and  Syria,  and  cultivated  from  time 
immemorial  for  the  sake  of  its  agreeable  aromatic  fruit,  which,  like 


Cyminum  Cyminum, 
1,  a  young  fruit,  with  the  calyx  still  adhering;  2,  a  ripe  fruit;  3,  a  trans, 
verse  section  of  the  latter,  showing  the  ridges,  the  vita?,  and  the  commissure. 

that  of  Caraway,  Dill,  Anise,  &c,  possesses  well-marked  stimulating 
and  carminative  properties.  Cumin  grows  about  a  foot  high,  and  is 
very  little  branched ;  it  is  smooth  near  the  ground,  but  slightly  downy 
near  the  end  of  its  branches.  Its  leaves  are  deeply  cut  into  long 
capillary  segments.    The  partial  and  general  involucres  consist  of 
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similar  leaves,  but  smaller.  The  flowers  are  white  or  reddish ;  the 
fruit  is  contracted  at  the  side,  surmounted  by  a  calyx  with  long  bristle- 
pointed  divisions,  and  has  each  of  its  halves  marked  by  nine  unequal 
elevated  ridges,  all  of  which  are  slightly  muricated,  especially  the 
secondary  ones,  under  each  of  which  there  is  a  vitta.  Two  vittce  are 
present  on  the  commissure,  and  the  albumen  is  not  involute. 

Cumin  is  said  to  be  employed  in  flavouring  Dutch  cheese.  The 
fruits  are  carminative,  but  the  smell  is  disagreeable.  They  are  chiefly 
used  in  veterinary  surgery.  Combined  with  resin  they  make  a  warm 
stimulating  plaster.    [Cumin,  in  Arts  and  Sc.  Div.] 

CYMODOCEA.  [Isopoda.] 

CYMOPHANE.  [Chrysoberyl.] 

CYMOTHEA.  [Isopoda.] 

CYNANCHUM  (from  icvuv,  a  dog,  and  ayx°><  to  strangle),  a  genus 
of  Plants  belonging  to  the  natural  order  Asclepiadacew.  It  has  a 
5-parted  somewhat  rotate  corolla;  a  coronet  of  appendages  consoli- 
dated, 5-20-lobed,  when  5-lobed  with  the  segments  opposite  the 
anthers ;  the  pollen-masses  ventricose,  pendulous ;  the  stigma  usually 
apiculate,  sometimes  blunt,  very  rarely  with  a  beak  inclosed  below 
the  summit ;  the  follicles  smooth.  The  species  are  herbs  or  under- 
shrubs,  with  opposite  leaves  and  mostly  twining  stems. 

C.  Vincetoxicum  has  an  erect  stem,  a  beardless  corolla,  a  simple 
umbel  with  the  pedicels  three  times  longer  then  the  peduncle ;  the 
corona  5-lobed.  This  plant  is  a  native  of  sandy  places  in  most  parts 
of  Europe,  with  the  exception  of  Great  Britain.  It  possesses  emetic 
anil  purgative  properties,  and  was  once  celebrated  as  an  antidote  for 
poisons,  from  which  it  has  derived  its  specific  name. 

C.  Monspeliacum,  Montpellier  Cynanchum,  is  an  herbaceous  twining 
glabrous  plant,  with  roundish  cordate-stalked  leaves,  with  a  semi- 
lanceolate  contracted  point ;  the  segments  of  the  corolla  lanceolate, 
bluntish  ;  the  coronet  tubular.  It  is  a  native  of  the  sea-coast  of  Italy, 
of  Spain,  the  south  of  France,  and  Greece.  The  juice  of  this  plant  is 
a  drastic  cathartic,  and  when  dried  it  is  used  as  a  medicine  under 
the  name  of  Montpellier  Scammony. 

C.  ovalifolium  is  a  smooth  twining  plant,  with  oblong  oval  acuminate 
leaves;  many-flowered  cymes ;  peduncles  not  longer  than  the  petiole; 
the  coronet  10-cleft,  about  as  long  as  the  corolla  ;  the  stigma  pointed, 
emarginate.  This  plant  is  a  native  of  Penang,  where,  according  to 
Dr.  Wallich,  it  is  used  for  the  purpose  of  procuring  from  its  sap 
caoutchouc,  which  is  of  an  excellent  quality. 

C.  Argel  has  erect,  pale,  round  stems  ;  the  leaves  scarcely  stalked  ; 
about  an  inch  long,  ovate  lanceolate,  acute,  smooth  on  each  side,  and 
rather  wrinkled,  glaucous  on  the  under  side ;  the  corymbs  small, 
axillary,  with  many  smooth  alternate  branches  ;  the  sepals  lancolate ; 
the  corolla  white,  but  little  longer  than  the  calyx.  It  is  a  native  of 
Upper  Egypt.  The  leaves  and  the  whole  plant  act  as  a  powerful 
drastic  purgative.  This  plant  appears  to  be  a  native  of  the  same 
districts  as  those  from  which  the  Alexandrian  Senna  is  obtained,  and 
all  the  samples  of  that  senna  contain  these  leaves.  They  do  not 
however  appear  to  be  added  for  the  purposes  of  adulteration,  but  are 
collected  with  the  leaves  of  the  senna  through  the  ignorance  of  the 
persons  employed  in  their  collection.  The  leaves  of  Tinnivelly  Senna 
are  not  found  to  contain  those  of  the  C.  Argel  mixed  with  them. 
Much  of  the  unpleasant  griping  effect  of  the  Alexandrian  Senna  is 
attributed  by  some  writers  on  Materia  Medica  to  the  mixture  of  the 
leaves  of  the  Argel.  Senna  leaves  are  also  mixed  with  those  of  the 
Qomphocarpus  fruticosus,  which  are  in  Syria  also  called  Argel,  or 
Arghel. 

The  C.  Ipecacuanha  of  Willdenow,  the  Asclepias  asthmatica  of 
Roxburgh,  is  now  referred  to  the  genus  Tylophora.  [TYLornoRA.] 
CYNANTHUS.  [TrochilidjE.] 

CY'NARA,  a  genus  of  Plants  belonging  to  the  natural  order 
Composites,  in  many  respects  like  the  thistle,  but  having  an  involucre 
composed  of  thick  fleshy  spiny  scales,  and  a  remarkably  thick  fleshy 
receptacle,  covered  over  with  numerous  bristles.  The  two  species 
most  known  are  the  Artichoke  and  the  Cardoon. 

C.  Scolymus,  the  Artichoke,  so  long  cultivated  in  our  gardens  as  a 
vegetable,  came  originally  from  the  south  of  Europe,  and  though  it 
has  long  been  cultivated  in  the  regions  of  the  north,  it  does  not  resist 
the  very  severe  'cold  of  winter.  Its  perennial  root  is  thick,  fleshy, 
hard,  branching,  and  gives  rise  to  a  cylindrical,  glabrous,  rather 
branching  stem,  from  2  to  3  feet  high,  to  which  are  attached  very 
large  pinnatifid  leaves,  of  a  pale  green  above,  whitish  beneath,  deeply 
serrated  in  lobes,  and  irregularly  toothed.  The  heads  stand  singly  at 
the  top  of  the  ramifications  of  the  stem ;  they  are  as  large  as  the 
doubled  fist ;  their  receptacle  is  very  thick,  fleshy,  concave,  furnished 
with  simple  bristles ;  the  leaflets  of  the  involucre  are  broad,  thick, 
and  terminated  in  a  spiny  point.  All  the  florets  are  hermaphrodite, 
and  of  a  clear  violet  colour ;  the  tube  of  the  corolla  is  very  long ;  its 
limb  has  5  very  narrow  segments ;  the  stamina!  tube  is  very  promi- 
nent, of  the  same  colour  as  the  corolla.  The  pappus  is  sessile  and 
feathery.  The  root  of  the  Artichoke  is  rather  bitter,  the  stem  still 
more  so.  It  was  formerly  employed  as  a  diuretic,  but  it  has  long 
been  cultivated  only  as  a  kitchen-garden  plant.  Everybody  knows 
that  the  heads  of  the  plant  are  gathered  befox-e  the  expansion  of  the 
flowers,  and  that  the  receptacles  or  the  base  of  the  involucral  scales 
are  eaten  either  raw  or  after  having  been  boiled  in  water.  The 
Artichoke  when  cooked  is  an  agreeable  food,  not  very  nourishing 


perhaps,  but  easy  to  digest.  The  receptacles,  or  artichoke  bottoms, 
may  be  preserved  for  winter  use  by  drying  them  after  having  blanched 
them  in  boiling  water.  The  Arabians  consider  the  root  of  the  Arti- 
choke an  aperient ;  they  call  the  gum  of  it  Kunkirzud,  and  place  it 
among  their  emetics. 

C.  carduncellus,  the  Cardoon.  The  country  of  the  Cardoon  is  the 
same  as  that  of  the  artichoke ;  it  is  found  in  the  southern  countries 
of  Europe  and  in  the  north  of  Africa.  Its  thick  and  fleshy  leaves  cut 
into  spiny  lobes  with  very  prominent  ribs,  its  more  slender  stems 
terminated  by  heads  of  flowers  three  or  four  times  smaller,  with  a 
thin  receptacle,  and  the  scales  of  the  involucre  armed  with  sharp 
spines,  easily  distinguish  it  from  the  artichoke.  Some  authors  how- 
ever have  endeavoured  to  prove  that  tho  artichoke  is  only  a  variety 
of  the  Cardoon.  This  opinion  however  does  not  appear  well  founded; 
for  if  it  were  so  among  the  great  quantity  of  Cardoons  that  are 
cultivated  in  gardens,  some  plants  would  be  found  transformed  into 
artichokes,  which  has  never  happened.  In  this  species  it  is  the  Kb, 
or  the  middle  nerve  of  the  leaves,  which  is  eaten.  When  cooked  it  is 
tender,  and  its  flavour  greatly  resembles  that  of  the  artichoke.  It  is 
in  general  a  choice  dish,  and  seldom  seen  except  at  the  tables  of 
persons  in  easy  circumstances. 

CYNARA'CE^E,  or  CYNAROCEPHAL^E,  one  of  the  primary 
subdivisions,  in  the  system  of  Jussieu,  of  the  natural  order  Composite. 
It  is  included  in  the  Tubuliflora:  of  De  Candolle.  It  is  characterised  by 
an  erect  seed,  the  absence  of  albumen,  a  hemispherical. involucre,  the 
florets  of  the  ray  of  the  flower  tubular,  inflated,  and  regular.  Of  the 
three  subdivisions  of  Composilce  this  is  the  smallest.  Its  type  is  the 
genus  Cynara,  to  which  belongs  the  common  Artichoke,  C.  Scolymus. 

The  genera  of  British  plants  belonging  to  this  subdivision  are  as 
follows  : — 

Section    I. — Carlincce. 

Sausswca    .       .     1  species. 

Carlina      .       .     1  species. 
Section  II. — Centawrece. 

Centaurea    .       .     7  species. 
Section  III. — Carduinece. 

Arctium      .       .     2  species. 

Onopordum  .       .     1  species. 

Carduus     .       .12  species. 
Section  IV. — Silybea. 

Silybum      .       .     1  species. 
Section  V. — Scrratulece. 

Serratula  .  .  1  species. 
The  Cynaraccm  differ  from  the  Corymbifcrce  in  their  active  pro- 
perties in  possessing  in  a  more  intense  degree  the  bitter  principle  of 
the  whole  order.  None  of  them  seem  to  possess  a  tendency  to 
develop  the  narcotic  principle  which  characterises  the  Cichoracea ; 
nor  is  the  volatile  oil  which  gives  to  so  many  of  the  Corymbifcrce  a 
peculiar  aromatic  smell  developed  in  these  plants.  The  Carduus 
nutans  (Musk  Thistle)  is  the  only  one  which  possesses  any  remarkable 
amount  of  odour.  The  prevalence  of  the  bitter  principle  renders 
many  of  them  useful  stomachic,  tonic,  and  febrifuge  medicines.  For 
these  purposes  Centaurea,  Calcitrapa,  Cnicus  bencdictus,  Carduus 
lanatus,  Serratula  arvensis,  and  Silybum  Marianum  have  been  used. 
Some  of  them  are  said  to  be  cathartic,  and  Echinops  sphwocephalus, 
which  has  this  property,  is  used  in  Languedoc  as  a  remedy  for 
rheumatism.  The  seeds  of  various  species  of  Onopordum  yield  a 
fixed  oil,  which  in  some  parts  is  expressed  and  used  for  domestic 
purposes.  Many  of  the  Cynaracea:  yield  colouring-matters.  The 
Carthamus  tinctorius  yields  a  yellow  colour,  and  is  employed  to 
adulterate  saffron ;  Serratula  tinctoria  yields  a  yellow  dye  of  a  fine 
colour.  A  pigment  of  a  blue  colour  is  obtained  from  the  flowers  of 
Centaurea  cyanus.  Some  of  them  secrete  small  quantities  of  tannin, 
and  are  used  in  consequence  as  astringents  in  medicine,  as  the  Onopor- 
dum acanthium.  Galls  also  are  found  on  the  Cnicus  arvensis,  which 
possess  astringent  properties,  owing  to  the  tannin  they  contain.  A 
number  of  species  yield  food.  The  bracts  of  the  involucre  are  in 
some  very  large ;  and,  as  they  contain  starchy  and  other  alimentary 
secretions,  are  used  as  diet  by  man.  The  Artichoke  is  a  familiar 
instance.  The  heads  of  the  Onopordum  acanthium  are  often  eaten  in 
the  same  way.  The  tender  sprouts  of  the  Arctium  Lappa  are 
gathered  and  eaten  in  the  north  of  Europe.  They  are  cooked  in  the 
same  manner  as  asparagus.  The  tubers  of  the  Cnicus  tuberosus  are 
frequently  cooked  and  eaten,  and  many  other  species  yield  starch  in 
their  roots.  Animals  do  not  generally  like  the  plants  belonging  to 
the  Composite?.  They  seem  however  occasionally  to  eat  them  medi- 
cinally, and  the  ass  prefers  the  thistle  to  most  other  kinds  of  food. 

(Burnett,  Outlines  of  Botany  ;  Lindley,  Flora  Medica ;  Babington, 
Manual  of  British  Botany.) 

CYNA'RRHODON,  a  name  given  sometimes  to  the  hep  of  the 
rose,  which  is  a  fruit  composed  of  a  succulent  calyx-tube  inclosing  a 
number  of  hard  dry  hairy  nuts. 

CYNICTIS,  a  genus  of  Animals  belonging  to  the  order  Carnivora, 
established  by  Mr.  Ogilby  for  an  animal  connecting  the  Family  of  the 
Civets  with  that  of  the  Dogs. 

It  has  the  following  generic  characters  : — 

Dental  formula  : — Incisors,  — ;  canines,  - — -  ;  molars,  - — -=38. 

G  1 — 1  5 — 5 
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CYNICTIS. 


CYNODON. 


Of  these  last  the  first  three  are  spurious,  the  fourth  is  the  carnassier, 
and  the  rest  are  tuberculated.  Feet,  digitigrade ;  toes,  5-4,  with  long 
falcular  claws  adapted  for  digging.    Tail  long,  bushy. 

"  This  system'  of  dentition,"  says  Mr.  Ogilby,  "  is,  in  most  respects, 
extremely  similar  to  that  which  is  common  to  the  Vivcrrce  in  general, 
and  particularly  to  the  genus  Herpestes,  from  which  the  Cynictis  differs 
principally  in  the  absence  of  the  rudimentary  false  molar  of  the  lower 
jaw,  in  having  that  of  the  upper  jaw  in  contact  with  the  canine,  and 
in  a  few  other  circumstances  of  very  minor  importance  when  compared 
with  the  general  character  of  the  organisation.  From  the  Ryzcena  or 
Suricate,  on  the  other  hand,  the  dental  system  of  Cynictis  differs  in 
the  presence  of  the  superior  rudimentary  false  molar,  being  thus 
directly  intermediate  in  point  of  dentition  between  this  genus  and  the 
Herpestes  ;  and  it  is  not  a  little  singular  that  it  should  bear  precisely 
the  same  relation  to  both  these  genera  in  the  form  and  number  of  its 
toes.  The  Herpestes  have  rudimentary  false  molars  both  in  the  upper 
and  under  jaws,  and  five  toes  both  before  and  behind;  the  Cynictis 
has  rudimentary  false  molars  only  in  the  upper  jaw,  five  toes  on  the 
fore  and  only  four  on  the  hind  feet ;  the  Ryzcena  has  no  rudimentary 
false  molars  in  either  jaw,  and  four  toes  only,  as  well  on  the  anterior 
as  on  the  posterior  extremities.  These  traits  of  zoological  character 
strongly  point  out  the 
true  natural  relations  of 
all  these  animals,  and 
demonstrate  the  rela- 
tive positions  which, 
they  occupy  in  the 
system  of  nature.  With 
the  single  exception  of 
the  Protclcs,  there  is  no 
other  known  genus  of 
the  Viverra  family 
which  possesses  the 
same  number  of  toes 
and  complete  digiti- 
grade extremities  which 
form  so  prominent  a 
character  in  the  Cynic- 
tis. Here  however  all 
analogy  ceases  between 
these  two  genera.  It 
is  true  that  we  are  at 
present  ignorant  of  the 
adult  characters  of  tho 
dentition  of  the  Pro- 
tclcs ;  when  we  become 
better  acquainted  with 
this  important  part  of 
its  organisation  we  may 
perhaps  discover  addi- 
tional points  of  relation 
between  it  and  the 
present  genus;  but  in 
all  its  most  striking  ex- 
ternal characters  it  is 
completely  different, 
and  seems  to  occupy 
an  intermediate  station 
between  the  Dogs,  "the 
Civets,  and  the  Hyaenas. 
In  addition  to  these 
characters  the  Cynictis 
may  be  readily  distin- 
guished by  its  external  figure) 
form  and  appearance 
from  all  conterminous  genera.  It  has  a  short  head,  contracted 
suddenly  in  front  of  the  eyes,  and  forming  a  small  naked  muzzle, 
divided  by  a  longitudinal  furrow ;  the  ears  are  short  and  elliptical, 
naked  inside,  and  directed  forwards  ;  the  body  long  and  slender ;  the 
tail  bushy,  and  two-thirds  of  the  length  of  the  body,  and  the  whole 
external  form  and  appearance  not  unlike  that  of  a  Ferret  or 
Ichneumon.  The  temporal  fossae  are  separated  from  the  orbits  by  a 
complete  rim  of  bone." 

C.  Sieechnannii  (Ogilby),  named  after  Mr.  Steedman,  to  whom 
zoologists  are  indebted  for  a  knowledge  of  the  animal.  It  has  the 
following  synonyms  in  the  '  British  Museum  Catalogue '  : — The 
Meerkat,  C.  Levaillantii,  Herpestes  penicillatus,  Cuv.  ;  Ichneumon 
albescens,  J.  Geoffroy ;  C.  pictus,  A.  Smith ;  Mangusta  Levaillantii, 
A.  Smith ;  Meerkat,  Barrow ;  Rattel,  Swainson ;  C.  Oyilbyii,  A. 
Smith. 

The  length  of  the  head  from  the  muzzle  to  the  root  of  the  ear  is  11 
inches;  length  of  the  ear  §  of  an  inch;  breadth  of  the  ear  1|  inch; 
length  of  the  bottyfrom  the  muzzle  to  the  root  of  tail  1  foot  6  inches ; 
length  of  the  tail  1  foot ;  height  at  the  shoulder  7  inches ;  height  at 
the  croup  7  ^  inches.  Hair  moderately  fine  in  quality,  much  resembling 
that  of  a  dog,  smooth  and  close  on  the  body,  long  and  bushy  on  the 
tail.  The  general  colour,  as  well  as  the  whole  external  appearance, 
precisely  that  of  a  small  Fox  ;  bright  red  over  the  entire  body,  head, 


Skull  of  Cynictis. 
a,  seen  from  above ;  b,  profile  of  the  same ;  c, 
half  of  cranium  seen  from  below,  showing  the  posi- 
tion of  the  teeth  in  the  upper  jaw ;  d,  half  of  the 
lower  jaw  seen  from  above  (from  Mr.  Ogilby's 


and  extremities ;  deep  and  uniform  on  the  back,  but  mixed  with 
silvery  gray  on  the  cheeks,  neck,  sides,  and  tail,  arising  from  a  mixture 
<>f  hairs  tipt  with  gray,  and  dispersed  through  the  fur  of  these  parts. 
The  breast,  belly,  and  legs  unmixed  red  ;  and  the  tail,  which  precisely 
resembles  the  brush  of  a  fox,  covered  with  long  bushy  hairs  of  a  sandy- 
red  colour  at  the  roots,  dark  brown  in  the  centre,  and  gray  at  the 
points ;  the  last  two  inches  at  the  tip  of  the  tail  uniform  dirty  white. 
TIair  of  the  body  not  annulated  as  in  Herpestes  and  the  Suricate,  and 
altogether  of  a  finer  and  more  furry  quality.  External  form  and 
appearance  comparable  with  those  of  the  Ferret  and  Egyptian 
Ichneumon,  but  probably  standing  higher  on  the  legs  as  being  more 
completely  digitigrade. 


Cynictis  Stialmunnii  (Mt'erkal). 

It  is  a  native  of  Uytenhage,  on  the  borders  of  Kaffraria.  (Ogilby.) 

Mr.  Ogilby  thus  concludes  his  observations  on  this  interesting 
animal : — "  In  consulting  the  works  of  travellers  through  the  colony 
of  the  Cape  of  Good  Hope  I  have  been  able  to  find  but  two  notices 
which  seem  clearly  to  refer  to  this  animal ;  one  by  Dr.  Sparrman,  the 
other  by  Mr.  Barrow.  The  first  of  these  authors,  in  the  English 
translation  of  his  'Travels,'  vol.  ii.  p.  184,  has  the  following  passage: 
'  Two  other  small  animals,  which  probably  likewise  belong  to  the 
Vivcrra  genus,  I  had  only  a  hasty  glimpse  of  in  this  colony.  The  one 
we  saw  and  gave  chase  to  between  the  two  Fish  Rivers  made  its 
escape  from  us  however  by  running  into  a  hole  underground,  and 
seemed  to  be  somewhat  less  than  a  cat,  though  longer  in  proportion. 
The  colour  of  it  was  a  bright  red.'  It  is  true  that  this  passage  records 
no  observation  by  which  we  can  with  certainty  refer  the  animal  to 
which  it  alludes  to  the  C.  Steedmannii,  but  the  size,  colour,  and 
habitat  are  so  perfectly  similar  in  both  cases,  as  to  render  their 
identity  extremely  probable.  In  the  following  extract  however  from 
Barrow's  'Travels,'  vol.  i.  p.  185,  the  characters  are  fully  reported  : 
'  Upon  these  parched  plains  [those  of  Camdebo,  on  the  eastern  con- 
fines of  the  colony]  are  also  found  several  species  of  a  small  quad- 
ruped which  burrows  in  the  ground,  and  which  is  known  to  the 
colonists  under  the  general  name  of  Meerkat.  They  are  mostly  of  the 
genus  of  animals  to  which  zoologists  have  given  the  name  of  Viverra. 
An  eagle  making  a  stoop  at  one  of  these,  close  to  where  we  were 
passing,  missed  his  prey,  and  both  fell  a  sacrifice,  one  to  the  gun,  the 
other  to  the  dogs.  Both  the  bird  and  quadruped  appeared  to  be 
undescribed  species.  .  .  .  The  Viverra  was  wholly  of  a  bright 
chestnut  colour;  the  tail  shaded  with  black  hairs,  bushy,  straight, 
and  white  at  the  extremity  ;  ears,  short  and  round  ;  on  the  fore  feet 
five  and  on  the  hind  four  toes ;  the  body  and  tail  each  one  foot  long.' 
"  There  can  be  no  doubt,"  continues  Mr.  Ogilby,  "  of  the  animal  to 
which  this  description  refers,  a  description  more  minute  and  accurate 
than  we  generally  find  in  the  works  of  travellers.  It  agrees  in  every 
point  with  the  species  which  forms  the  subject  of  the  present  memoir, 
except  perhaps  in  the  reported  dimensions  of  the  tail  and  body ;  but 
this  difference  most  probably  arises  from  the  age  or  sex  of  the  speci- 
mens, or  from  the  measures  of  Mr.  Barrow  being  taken  in  a  straight 
line,  whilst  mine  followed  the  different  curvature  of  the  head,  neck, 
and  body.  The  name  Meer-kat,  by  which  it  appears  this  animal  is 
known  to  the  colonists,  signifies  a  monkey,  and  is  of  very  general 
acceptation  in  South  Africa,  being  applied  indifferently  to  the  present 
species,  the  Cape  Herpestes,  Ground  Squirrels,  and  various  other  small 
burrowing  animals.  Both  the  passages  here  quoted  confirm  the 
burrowing  habits  of  the  C.  Steedmannii,  which  I  had  already  inferred 
from  the  form  of  the  claws." 

CYNIPS.  [Galls.] 

CYNOCEPHALUS.  [Baboon.] 

CY'NODON,  a  genus  of  Grasses  belonging  to  the  tribe  Chloride,  t: 
It  has  a  1-flowered  fingered  spike,  with  a  superior  rudiment;  the 
glumes  nearly  equal,  patent;  the  palere  equal,  outer  boat-shaped, 
compressed,  embracing  the  inner ;  the  styles  long,  distinct ;  the 
stigmas  feathery,  protruding  below  the  summit  of  the  floret. 

C.  Dactylon  has  3-5  digitate  spikes ;  smooth  palere,  the  leaves  downy 
beneath  ;  the  scions  prostrate.  It  is  a  native  of  England,  on  the  shorw 


CYNOGLOSSUM. 


CYPERACEiE. 
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of  Devon  and  Cornwall.    C.  linearis  is  a  native  of  the  East,  and  is 
known  by  the  name  of  Durva-Grass. 
(Babington,  Manual  of  British  Botany.) 

CYNOGLOSSUM  (from  kvup,  a  dog,  and  yXwatra,  a  tongue),  a 
genus  of  Plants  belonging  to  the  natural  order  Boraglnea>.  It  has  a 
5-cleft  calyx  ;  a  funnel-shaped  corolla  with  the  moiith  closed,  with 
prominent  blunt  scales ;  the  stamens  included,  filaments  very  short ; 
the  nuts  roundish-ovate,  depressed,  muricated,  attached  by  their  inner 
edge.    The  species  are  herbs,  with  soft  leaves. 

C.  officinale,  Common  Hound's  Tongue,  has  the  leaves  downy,  acute  ; 
the  lower  leaves  elliptical,  contracting  into  a  petiole,  the  upper  leaves 
lanceolate,  narrowed  below,  subcordate,  half  clasping.  The  corollas 
are  of  a  dull  red  colour.  It  is  a  native  of  Asia,  Africa,  North  Ame- 
rica, and  Europe.  It  is  found  in  Great  Britain  in  waste  ground. 
The  whole  plant  has  a  disagreeable  smell,  resembling  that  from  mice. 
It  is  said  to  possess  narcotic  properties,  and  was  at  one  time  used 
as  a  remedy  in  scrofula,  but  it  is  not  employed  in  medicine  at  the 
present  day. 

C.  montanum  has  the  leaves  slightly  hairy,  acute,  nearly  glabrous 
and  shining  above,  scabrous  beneath,  inferior,  oblong,  narrowed  into 
a  long  petiole,  upper  leaves  lanceolate,  slightly  narrowed  below, 
clasping.  It  is  found  in  Great  Britain  by  road-sides  and  in  hedges  in 
shady  situations. 

About  fifty  other  species  of  Cynoglossum  have  been  described, 
besides  the  British  ones  above  named.  They  are  all  coarse  plants, 
having  only  small  flowers,  so  that  few  only  are  desirable  for  ornamental 
cultivation.  They  are  however  of  the  most  easy  culture,  and  will 
grow  in  almost  any  situation  and  soil.  The  greater  number  of  the 
species  are  biennial,  and  may  be  propagated  by  sowing  their  seed  in 
spring  in  the  open  border. 

(Babington,  Manual ;  Don,  Dicldamydcous  Plants.) 

CYNOMORIA'CE^E,  an  obscure  order  of  Rhizanths,  distinguished 
from  Balanophoracece  by  their  distinct  stamens,  and  the  imperfect 
perianth  of  the  male  flowers.  The  order  is  represented  by  Cynomo- 
rium  coccineum,  the  Fungus  Melitcnsis  of  the  old  herbalists,  a  plant 
once  in  repute  for  its  astringent  properties,  but  now  valued  only  for 
its  rarity,  and  the  botanical  interest  that  attaches  to  it.  Dr.  Walsh 
tells  us  that  "  it  grows  most  plentifully  on  a  detached  rock  on  the 
south-west  side  of  the  island  of  Gozo.  It  is  there  much  celebrated 
for  its  medicinal  properties  :  the  time  of  the  discovery  of  its  virtues 
is  not  known,  but  from  some  ancient  manuscripts  it  appears  to  have 
been  at  a  very  remote  period.  It  had  been  the  usage  of  Malta  to 
banish  to  Gozo  all  females  of  dishonest  character,  and  here,  according 
to  tradition,  they  found  a  vegetable  substance  of  an  astringent  quality, 
which  proved  very  efficacious  in  removing  the  consequences  of  their 
irregular  life.  It  was  prepared  in  earthen  pots,  some  of  which  have 
Bince  been  dug  up  in  various  places,  marked  with  Phoenician  charac- 
ters indicating  their  use.  The  plant  was  also  applied  by  them  to  the 
purposes  of  divination.  It  was  laid  between  the  breasts,  and  from 
some  accidental  circumstances  of  position,  &c,  they  augured  good  or 
bad  fortune.  This  practice  was  reproved,  and  said  to  be  finally 
abolished,  by  a  Capuchin  missionary.  This  curious  vegetable  was 
subsequently  esteemed  as  a  remedy  in  dysentery,  and  its  curative 
powers  were  long  held  in  very  high  repute.  About  the  year  1740 
the  Knights  of  Malta  set  such  a  very  high  value  on  this  fungus,  that 
they  interdicted  the  approach  of  any  person  to  the  place  where  it 
grew,  and  guarded  the  passage  with  the  strictest  jealousy.  In  April, 
when  the  fungus  was  ripe,  it  was  carefully  gathered  by  persons 
appointed  for  that  especial  duty,  and  the  precious  morsels  were 
deposited  in  a  government  office,  whence  some  portions  were  sent  as 
presents  by  the  grand-master  to  different  sovereigns,  and  the 
remainder  distributed  among  the  hospitals  of  the  island.  Even  after 
the  English  took  possession  of  Malta,  and  succeeded  to  the  territorial 
rights  of  the  order,  and,  amongst  other  things,  to  the  possession  of 
this  rock,  a  custode  was  appointed  to  take  care  of  it  as  heretofore, 
with  a  salary,  which  always  makes  an  item  in  the  public  accounts  of 
Malta.  The  fungus  is  thus  continued  to  be  guarded  and  regularly 
gathered,  deposited  in  the  state-office,  and  distributed  among  the 
hospitals  ;  and  when  Dr.  Hamilton,  through  the  kindness  of  an 
official  person  in  Gozo,  was  permitted  to  visit  this  rock,  he  was 
accompanied  by  the  custode.  The  rock,  as  shown  by  the  doctor's 
sketch,  is  difficult  of  approach  :  it  is  an  isolated  precipice,  about  600 
feet  in  height,  detached  from  the  neighbouring  shore,  and  presenting 
very  steep  and  inaccessible  sides,  in  some  places  projecting  consider- 
ably over  the  sea,  so  that  the  circumference  of  the  base  is  less  than 
that  of  the  upper  parts.  It  stands  on  the  verge  of  a  noble  circular 
basin,  formed  by  the  surrounding  cliffs,  into  which  the  sea  enters  by 
the  chasms  at  each  side  of  the  fungus  rock,  the  whole  presenting  the 
aspect  of  the  crater  of  a  volcano,  raised  from  beneath,  or  extinguished 
by  the  irruption  of  the  sea." 
_,CYNOPTERUS.  [Cheiroptera.] 

■CYNOSURUS,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Grasses. 

C.  cristatus,  a  well-known  pasture-grass,  called  by  farmers  Crested 
Dogstail,  or  Gold-Seed,  is  exceedingly  abundant  in  all  natural  and  arti- 
ficial grass-land.  It  grows  with  a  slender  smooth  stem  to  the  height 
of  one  or  two  feet,  and  is  terminated  by  a  somewhat  cylindrical  spike- 
like panicle  of  short  clusters  of  flowers ;  each  cluster  consists  of  two 


Crested  Dogstail 
[Cynoaurut  criitatus). 


flowered  spikelets  resting  upon  pinnate  bracts.  The  glumes  are  2, 
about  the  length  of  the  florets  ;  the  paleae  2,  of  which  the  lowest  is 
sharp-pointed.  The  styles  are  feathery  ; 
the  fruit  is  a  small  yellow  smooth  shining 
seed-like  body,  whence  the  common  name 
of  Gold-Seed. 

Although  this  grass  forms  so  constantly 
a  portion  of  all  good  pastures,  it  is  chiefly 
on  account  of  the  fineness  and  closeness 
of  its  herbage  that  it  is  valuable,  the 
quantity  of  hay  that  it  produces  being 
inconsiderable.  Mr.  Sinclair  hence  ob- 
serves, that  "  it  is  inferior  for  the 
purposes  of  hay,  but  admirably  adapted 
for  permanent  pastures.  The  roots  pene- 
trate a  great  way  under  ground,  from 
which  circumstance  it  remains  green  after 
most  other  grasses  are  burnt  by  a  con- 
tinuance of  dry  weather.  In  irrigated 
meadows  it  arrives  at  a  greater  size  than 
in  any  other  situation."  Sheep  are  said  to 
be  less  liable  to  be  affected  by  the  disease 
called  the  '  foot-rot '  when  fed  on  pastures 
containing  a  considerable  portion  of  this 
grass  than  on  such  as  are  composed  of  the 
more  tender  and  soft-leaved  sorts. 

C.  echinatus  is  another  species  of  this 
grass,  found  in  Guernsey  and  Jersey.  It 
lias  an  erect  stem,  one  or  two  feet  high ;  the  scales  of  the  appendage 
with  long  points.    It  is  extremely  rare. 

CY'NTfllA,  a  genus  of  Ascidian  Mollusca.  It  consists  of  those 
Ascidians  whose  body  is  sessile,  and  which  have  the  branchial  sac 
plaited  longitudinally,  and  the  reticulation  continuous  ;  branchial  and 
anal  orifices  opening  in  four  rays  or  lobes.  Their  external  envelope 
or  test  is  coriaceous. 

Messrs.  Forbes  and  Hanley,  in  the  '  History  of  British  Mollii3ca,' 
enumerate  13  species  of  this  genus  as  natives  of  the  seas  of  the 
British  Isles. 

C.  ruttica  has  the  body  more  or  less  globular  or  botryoidal,  rugose, 
usually  of  a  rusty  red  ;  apertures  sessile,  placed  apart,  deeply  tinged 
with  rose-red.  From  half  an  inch  to  two  inches  in  length.  It  is 
common  on  most  parts  of  our  coast,  and  is  found  attached  to  various 
kinds  of  sea-weeds. 

C.  claudicans  has  a  tuberous  body;  the  test  wrinkled  and  furrowed 
in  every  direction  ;  the  orifices  are  small,  deeply  4-lobed,  and  placed 
on  slightly  prominent  conical  projections.  It  is  about  an  inch  in 
height,  and  is  found  attached  to  oysters. 

0.  aggrcgala  has  a  bottle-shaped  body  with  terminal  approximate 
orifices.  It  was  found  gregarious  in  vast  numbers  by  Professor  E. 
Forbes  and  Mr.  M'Andrew  in  twelve  fathoms'  water  at  Dartmouth. 
It  was  found  under  large  stones ;  and  on  many  of  the  branching  root- 
fibres  there  were  small,  tough,  globular,  imperforated,  orange-coloured 
bodies  of  various  sizes  full  of  granules.  This  form  seems  to  be  inter- 
mediate, and  between  the  single  and  social  Ascidians,  and  "  should 
probably  rank  as  the  type  of  a  distinct  genus."  (Forbes  and  Hanley.) 

CYPER'ACEiE,  Sedges,  an  extensive  natural  order  of  Glumaceous 
Endogenous  Plants,  having  much  the  appearance  of  Grasses,  with  which 


Oypcnti  fuscus. 

1,  a  sprkelet  magnified  ;  2,  a  flower  with  its  bract ;  3,  a  fruit ;  i,  a  sectiun 
of  a  sceil, 


CYPItyEID^. 


CYPR.EIDyE. 


they  .ire  sometimes  popularly  confounded.  They  differ  in  their  steins 
being  usually  solid,  not  hollow,  and  angular,  not  round  ;  in  the  sheaths 
of  their  leaves  not  opening  on  one  side,  but  forming  perfect  tubes 
when  the  stem  is  pulled  through  them  ;  in  their  male  florets  having 
no  palere  nor  any  covering  to  the  stamenii  except  a  single  bract,  while 
the  bisexual  florets  have  nothing  more  than  a  few  hypogynous  bristles 
superadded ;  and  finally,  in  their  embryo  being  inclosed  in  the  albu- 
men, and  not  lying  at  one  side  of  it.  There  are  other  distinctions 
besides  these,  but  what  have  been  mentioned  are  the  most  remarkable. 
A  large  proportion  of  the  order  bears  the  name  of  Sedges,  and  hence 
the  Sedge  Family  or  Tribe  is  given  to  these  plants  as  their  English 
appellation.  They  are  mostly  inhabitants  of  marshy  or  swampy 
grounds ;  a  few  are  met  with  on  dry  upland  pastures,  and  a  good 
many  are  alpine  plants.  They  occur  in  all  parts  of  the  world,  and 
are  generally  abundant,  but  little  or  nothing  has  been  discovered  of 
their  uses  ;  their  most  common  application  is  to  the  manufacture  of 
what  are  called  erroneously  rush-mats  and  rush-bottoms  for  chairs. 
The  plant  used  in  this  country  for  such  purposes  is  not  any  kind  of 
rush,  but  the  cyperaceous  species  Scirpus  lacustrii.  It  is  not  a  little 
remarkable  that,  nearly  as  these  plants  are  allied  to  Grasses,  they 
scarcely  at  all  participate  in  the  nutritious  quality  of  that  useful 
order ;  it  is  only  among  the  coarse  bad  herbage  of  marshes  that  they 
are  allowed  to  form  a  constituent  of  hay. 

The  following  is  a  synopsis  of  the  British  genera  of  this  order  : — 

Tribe  I.  Cypereaz.    Flowers  perfect.    Glumes  2-ranked. 
Perigone  absent. 

Cyperus  2  species. 

Schosnns  nigricans. 

Tribe  II.  Scirpece.    Flowers  perfect.    Glumes  imbricated 
on  all  sides.    Perigone  absent. 
Vladium  mariscus. 
Rhyncospora    ...    2  species. 
Elcocharis  ...     .4  species. 

Scirpus  14  species. 

Blysmus  ...  .2  species. 
Eriophorum  ....    6  species. 

Tribe  III.  Elyncm.  Flowers  diclinous.    Perigone  absent,  or 
formed  of  one  or  two  scales. 
Kobresia  caricina. 

Tribe  IV.    Flowers  diclinous.    Nut  completely  inclosed  iu 
the  urceolate  perigone. 

Carex  72  species. 

(Babington,  Manual  of  British  Botany,  1851.) 

CYPR^E'ID^E,  the  Cowry  Family,  Cowries,  or  sometimes  Gowries— 
Porcellanen  of  the  Germans ;  Porcelaines  (Porcelain  shells)  of  the 
French — a  family  of  Marine  Gasteropodous  Mollusca,  well  known  in 
commerce  from  one  of  the  species  (C.  Moneta)  being  used  in  some 
parts  of  the  East  as  a  circulating  medium. 

This  group  of  shells  is  characterised  by  the  animal  being  unisexual, 
elongated  ;  head  distinct,  with  two  conical  or  subulate  tentacula  of 
some  length,  at  the  external  base  of  which  are  situated  the  two  sessile 
eyes  on  small  projections  ;  mouth  vertical,  at  the  bottom  of  a  small 
cavity,  and  containing  a  lingual  riband,  or  lamina,  beset  with  tentacles 
and  prolonged  in  the  abdomen.  Branchial  cavity  open,  situated  near  the 
back  of  the  neck  ;  gills  arranged  in  a  longitudinal  pectinated  series  on 
the  inside  of  the  columella  on  the  left  side  of  the  mantle ;  siphon  very 
short,  and  formed  in  the  mesial  line  by  the  edges  of  the  two  lobes. 
Mantle  bilobated,  the  lobes  very  large  with  extended  aliform  edges, 
capable  of  being  reflected  over  the  back  of  the  shell  so  as  to  join  on 
the  mesial  dorsal  line.  Foot  oval,  elongated,  very  large.  Vent  at  the 
extremity  of  a  tube  behind  the  branchial  cavity.  Male  organ  situated 
more  forward,  and  communicating  with  the  orifice  of  the  deferent 
canal  by  means  of  a  furrow.  Adult  shell  involute,  highly  enamelled, 
oval  or  oblong,  more  or  less  rounded  or  cylindrical,  with  a  small  and 
imbedded  spire  ;  aperture  longitudinal,  nearly  straight,  toothed,  or 
plaited,  on  each  side,  with  a  channel  or  groove  at  each  end,  inner  lip 
flattened  or  sub-concave,  outer  lip  involute.    N"o  operculum. 


fypriea  (Trivia)  Pedicultts. 
a,  the  anltnal  seen  from  above  ;  b,  side  view  of  the  same. 

Dr.  J.  E.  Gray,  whose  arrangement  we  select  as  being  in  our  opinion 
the  best  which  has  hitherto  appeared,  thus  notices  the  very  great 
change  of  form  that  the  young  shell  undergoes  in  its  progress  to  per 


fection  : — "  ihe  shell  alters  its  appearance  considerably  according  to 
the  age  of  the  individual,  and  exhibits  three  very  distinct  stages.  Im 
the  young  or  first  stages  the  shell  is  generally  smooth,  of  a  plain 
grayish  colour,  or  with  three  longitudinal  bands,  and  the  upper  part 
of  the  inner  lip  is  smooth,  convex,  the  lower  part  flat  or  concave ; 
the  outer  lip  thin.  In  the  second  stage  the  shell  begins  to  assume 
more  the  character  of  the  genus,  as  the  outer  lip  begins  to  be  in- 
flected or  rather  thickened,  and  approaches  nearer  the  perfect  appear- 
ance of  the  species  as  the  second  coat  of  colour  is  deposited ;  but 


Cypraa  Exanthema,  illustrating  the  stages  of  growth. 
n,  young  shell  in  the  first  stage,  seen  from  above,  view  of  the  back ;  b,  the 
.ame  showing  the  columella  and  the  thin  edge  of  the  outer  lip  ;  c,  an  advanced 
.stage,  view  of  back  (the  apex  is  already  sinking,  and  the  thickened  lips 
are  formed) ;  d,  still  further  advanced  (the  mantle  has  begun  to  secrete  the 
enamelled  spotted  coat  on  the  side,  but  the  transverse  stripes  are  still  visible)  ; 
c,  the  perfect  shell,  all  traces  of  the  transverse  stripes  lost  under  the  enamelling 
of  the  thickened  spotted  coat ;  /,  view  of  under  side  of  the  perfect  shell. 

differs  from  it  in  the  want  of  thickness  of  the  shell  and  the  spire  being 
more  distinct,  and  in  the  want  of  the  dorsal  line,  which  is  usually 
distinct  in  the  third  or  perfect  state,  where  the  last  coat  has  been 
deposited,  and  the  aperture  is  more  plaited  on  both  sides.  The  colour- 
ing, or  at  least  the  disposition  of  the  colouring  here,  is  a  much  more 
certain  characteristic  of  species  than  either  the  general  outline  of 
form  or  size,  the  latter  of  which  is  exceedingly  various.  In  this 
family  I  have  often  observed  full-grown  specimens  of  V.  Arabica  from 
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one  to  three  inches  long  ;  this  peculiarity  is  attempted  to  he  explained 
by  Lamarck  and  others,  who  assert  that  when  the  animal  has  formed 
a  complete  shell,  as  it  has  not  the  faculty  of  enlarging  its  size,  it  is 
obliged  to  quit  its  shell  and  form  a  new  one,  in  the  same  manner  as 
the  Annulosa  cast  their  skins,  and  by  that  means  the  same  animal 
forms  many  shells ;  but  I  believe  there  is  not  the  slightest  ground  for 
this  notion." 

The  Cyprceidce  abound  both  in  the  Old  and  New  World,  but  their 
greatest  development  both  in  point  of  size  and  number  of  species 
takes  place  in  warm  climates.  A  very  few  species  are  inhabitants  of 
the  European  seas.  The  family  are  littoral,  and  are  generally  found 
under  stones  or  rolled  corals. 

Genus  Cyprcea. — The  yoimg  shell  smooth,  the  adult  with  both  lips 
toothed  ;  the  anterior  and  posterior  canal  distinct,  recurved  ;  the  front 
end  of  the  columella-lip  smooth,  edged  by  a  single  large  obliqtte  fold, 
separated  from  the  teeth  by  a  deep  groove.  (Gray.) 
*  Sub-Genus  1.  Cyprcea. — The  front  of  the  columella  broad,  deeply 
impressed ;  shell  mostly  smooth. 

a.  Shell  smooth ;  columella-pit  transversely  ridged  ;  teeth  of  inner 
lip  generally  long.  (Gray.) 

Under  this  division  of  the  sub-genus  Dr.  Gray  arranges  27  species, 
including  some  of  the  rarest  forms — C.  aiwora  (the  Morning  Dawn,  or 
Orange  Cowry),  and  C.  Prints,  for  example — together  with  C.  Tigris 
(the  Tiger  Cowry),  and  other  common  species. 

C.  Mappa,  the  Map-Cowry.  Shell  more  or  less  ventricose,  ovate, 
varied  with  deep  brown  or  yellow  lines,  and  spots.  Dorsal  line  laci- 
niated.  Margin  thick,  spotted  with  black ;  teeth  yellow.  It  is  found 
in  the  Indian  Ocean. 


Map-Cowry  [Cyprcea  Mappa). 
n,  seen  from  above  ;  b,  seen  from  below. 

There  are  many  varieties,  among  which  the  rosy  variety,  the  dark 
variety  from  the  Pearl  Islands,  the  citron  variety,  and  the  dwarf 
rich-mouthed  variety  from  the  Mauritius,  are  the  rarest  or  most 
beautiful.  The  young  shell  is  of  a  fawn  colour  with  obsolete  spots 
and  dashes. 

/3.  Shell  smooth  ;  columella-pit  (nearly)  smooth ;  teeth  of  inner  lip 
short  or  indistinct. 

Under  this  division  of  the  sub-genus  Dr.  Gray  arranges  15  species. 

C.  Talpa,  the  Mole-Cowry ;  Sardonyx  Cowry  of  Gray.  Shell  oblong 
ovate,  subcylindrical,  yellowish,  with  three  darker  bands ;  the  sub- 
angular  base  and  teeth  brown  or  black ;  mouth  pale. 


Mole-Cowry  [Cypraa  Talpa). 

There  is  a  variety  (Exustus)  shorter,  darker,  and  with  the  teeth 
smaller  and  closer. 

7  Shell  with  the  back  warty  (rarely  smooth),  base  ridged.  Under 
this  section  Dr,  Gray  enumerates  three  species. 


C.  Ciccrcula,  the  Vetch-Cowry.  Shell  subglobose,  yellow,  brown, 
dotted,  with  a  dorsal  groove,  and  scattered  tubercles  over  each 
extremity ;  base  four-spotted,  partly  grooved. 


Vetch-Cowry  {Cyprcea  Ciccrcula). 
a,  seen  from  above  ;  b,  seen  from  below. 

There  is  a  larger  variety  which  is  more  oblong,  smooth,  and  is 
without  the  dorsal  groove  (C.  globulus). 

5  Shell  with  transverse  ribs.  Only  two  species  are  enumerated  by 
Dr.  Gray,  and  one  of  these,  C.  rvgosa,  Brod.,  is  fossil. 

C.  Childrcni,  Children's  Cowry,  Gray. 


Children's  Cowry  (Ci/prwa  ChilaYem). 
a,  seen  from  above  ;  b,  seen  from  below. 

e  Shell  with  longitudinal  and  transverse  ribs. 

C.  Adamsonii,  Adamson's  Cowry,  Gray,  a  very  rare  species,  is  the 
only  representative  of  this  group.  Shell  ovate ;  pear-shaped,  white, 
brown  mottled.    It  is  a  native  of  the  Pacific  Ocean  (?).  (Gray.) 


Adamson's  Cowry  (Cyprcea  Adamsonii). 

**  Sub-Genus  2.    Aricia. — Front  of  the  columella  flat,  or  nearly 
so ;  back  of  shell  smooth, 
a  Margin  of  the  shell  pitted  on  the  upper  edge.    Fourteen  species. 
C.  guttata,  Gmel. ;  Blotched  Cowry,  Gray.    Brown,  pale  spotted, 
base  and  margin  white,  brown-ridged  :  a  beautiful  and  rare  species. 
Locality,  Red  Sea  (?).  (Gray.) 


Blotched  Cowry  (Oypreeu  (Alicia)  guttata). 

/3  Margin  entire  ;  teeth  of  both  lips  extended  more  or  less  over  the 
base.    Thirty-seven  species. 

C.  Moneta,  Money-Cowry,  Linn.  Shell  yellow  or  white,  with  a 
yellow  ring ;  margin  and  bass  tubercular ;  teeth  of  inner  lip  moderate. 


Money-Cowry  (Cypraa  (Aricia)  Moncta), 
a,  adult ;  b,  young. 
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There  are  two  varieties  :  a,  witLout  a  ring ;  b,  with  the  margin  and 
base  less  tubercular. 

The  young  are  whitish  with  two  dark  bands  (C.  icterina). 

y  Margin  entire ;  teeth  of  inner  lip  very  small,  forming  a  slight 
ridge ;  front  of  coluinella-lip  slightly  concave,  produced,  and  toothed 
internally.    Two  species. 

G.  angustata,  Gray.  Shell  whitish  brown,  minutely  brown  dotted  ; 
base  white ;  margin  closely  black  dotted,  ends  blackish.  Worn  plain 
brown,  varying  in  darkness.    It  is  found  iu  Australia. 


Cyprwa  (Aricia)  anguslala. 

***  Sub-Genus  3.    Naria. — Front  of  the  columella  narrow,  dilated 
into  a  sharp-toothed  ridge ;  shell  smooth. 
This  sub-genus  is  represented  by  one  species. 

G.  irrorata,  Gray.  Shell  ovate,  purplish,  yellow  dotted ;  base 
white,  fiat ;  teeth  large.  It  is  a  native  of  the  South  Seas.  Most 
allied  to  C.  Felina,  variety  1. 


Cyprcca  (Naria)  irrorata. 

Genus  Luponia. — Shell  like  Cowry,  but  front  end  of  the  columella- 
lip  crossed  by  several  irregular  ridges,  without  any  distinct  marginal 
one,  internally  narrow,  flat ;  shell  pear-shaped,  smooth,  or  cross- 
ri'obed.    There  are  five  species. 

L.  Alyoensis,  Algoa  Lupon,  Gray.  Shell  pale,  brown  dotted;  base 
smooth  ;  teeth  of  inner  lip  very  small ;  margin  black  dotted.  Variety 
with  the  teeth  more  or  less  obliterated.  It  is  a  native  of  the  Cape  of 
Good  Hope. 


Algoa  Lupon  (Luponia  Algoensis). 

Gyprceovula, — Like  Cowry,  but  front  end  of  columella  covered  with 
regular  cross-ribs,  like  rest  of  baser  internally  produced  into  an  acute- 
toothed  ridge.    Shell  pear-shaped,  cross-ribbed. 

G.  Capensis,  Cape  Cypraeovula,  Gray.  Pale  brown ;  ribs  very  thin, 
continued,  sharp.  It  is  found  at  the  Cape  of  Good  Hope,  but  is 
very  rare. 


Cape  Cyprseovula  (Cyprccovula  Capensis). 

Trivia. — Like  Gyprceovula,  but  front  of  columella  internally  con- 
cave, ribbed.    Shell  subglobular,  cross-ribbed. 

a.  Mouth  wide  ;  outer  lip  slightly  inflexed  ;  shell  equally  ribbed. 
In  this  section  there  are  five  species. 

T.  cornea,  Flesh-Coloured  Pig,  Gray.  Shell  oblong,  thin,  pellucid, 
pure  rose-coloured,  with  very  thin  distant  continued  ribs  ;  lips 
whitish.    Varies  with  an  indistinct  dorsal  groove. 

Dr.  Gray  observes  that  Pig  is  the  common  name  of  these  shells  on 
the  coast,  and  that  they  are  called  Porcelli  in  Italy.    He  adds,  thai 


Porcellain,  the  common  name  for  Cowries,  is  taken  from  the  fancied 
resemblance  of  these  shells  to  pigs,  and  rsfers  to  Fabius  Columna,  &c. 


Flesh-Coloured  Pig  (Trivia  carnea). 

0.  Mouth  narrowish  ;  outer  lip  wide;  ribs  of  back  subequal,  linear. 
This  section  contains  eighteen  species. 

T.  Europcea,  European  Pig,  Gray ;  Cyprcca  Europcea,  Lam.  Shell 
ovate,  subglobose,  ash-  or  flesh-coloured,  with  three  black  dots,  and  a 
whitish  dorsal  streak ;  ribs  close,  rather  thick,  whitish ;  base  white  ; 
outer  lip  wide. 


European  Pig  (Cypraa  (Trivia')  Europcea). 
a,  atlult  j  b,  young. 

There  is  a  variety  with  the  back  spotless,  with  an  indistinct  dorsal 
groove  (Gyprcea  Arctica,  Mont.).  This  shell  is  found  on  the  British 
coast.  It  ranges  from  the  verge  of  low  water  to  as  deep  as  50 
fathoms.    It  is  also  foimd  in  the  coralline  and  red  crag. 

The  young  are  white  and  smooth. 

y.  Mouth  narrowish  ;  the  outer  lip  arched ;  the  ribs  enlarged  or 
tubercular  near  the  dorsal  groove.    It  contains  seven  species. 

T.  Pediculus,  Louse-Pig,  Gray ;  Cyprcea  Pediculus,  Linn.  Shell 
ovate,  pale  reddish,  with  sis  square  black  dorsal  spots  :  ribs  rather 
thick,  subrugose,  crowded  ;  dorsal  line  narrow  ;  base  reddish.  It  is  a 
native  of  the  West  Indies. 


Louse-Pig  (Trivia  Pediculus). 

5.  Mouth  narrow  ;  ribs  tubercular ;  dorsal  line  distinct ;  front  of 
columella  smooth.    In  this  section  there  are  two  species. 

T.  pustulata,  Pimpled  Pig,  Gray;  Cyprcea  pustulata,  Lam.,  com- 
monly called  by  collectors  the  Small-Pox  Cowry.  Purplish-brown ; 
ribs  studded  with  red-brown,  black-edged  warts.  It  is  a  native  of  the 
Pacific  Ocean. 


Small-Pox  Cowry  (Trivia  pustulata). 

Erato  (Risso). — Spire  conical ;  apex  sub-mamillary,  blunt ;  shell, 
when  young,  smooth  ;  the  adult  with  both  lips  finely  crenulated  ;  the 
columella  concave,  slightly  radiatedly  plaited  or  smooth,  with  two  or 
three  folds  in  front ;  the  anterior  canal  straight,  the  hinder  indistinct. 
This  genus  includes  seven  species. 

E.  scabriuscula,  Roughish  Tear-Shell,  Gray;  Maryinella  Cyprceola, 
Sow.  Shell  ovate,  turbinate,  livid,  purplish,  minutely  tubercular ; 
spire  conical ;  dorsal  line  impressed  ;  mouth  wide,  whitish,  inner  lip 
largely  plaited  its  whole  length ;  teeth  large ;  young,  smooth ;  lip 
thin,  toothless.    It  is  found  in  the  South  Pacific,  St.  Helena. 


Roughish  Tear-Shcll  (Erato  scabriuscula). 

Ovulum  (Ovula,  Lam.).— The  shell,  when  young,  spirally  striated  ; 
when  adult,  covered  with  a  pmooth  enamelled  coat ;  the  inner  lip 
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toothless;  the  outer  toothed  or  crenated  ;  the  anterior  and  posterior 
canal  more  or  less  elongated. 

a.  The  outer  lip  broad,  inflexed,  rounded,  crenulated ;  extremities 
short ;  front  of  columella  rounded. 

In  this  subdivision  Dr.  Gray  enumerates  two  species. 

0.  ovum  ;  Ovula  oviformis,  Lam.  ;  Bulla  ovum,  Linn.  ;  Common 
Poached  Egg.    White  ;  back  rounded  ;  inside  orange-brown. 


Common  Foached  Egg  {Ovulum  ovum),  adult 
j3.  Outer  lip  inflexed,  broad,  toothed  ;  ends  short,  curved,  hinder 
end  with  a  tooth  on  the  inner  side  ;  front  of  the  columella  expanded 
beneath.    One  species  only. 

0.  verrucosum ;  Ovula  verrucosa,  Lam. ;  Bulla  verrucosa,  Linn. ; 
Two-Warted  Poached  Egg,  Gray.  Shell  ovate  ;  back  angular  ;  extre- 
mity rosy,  with  a  depressed  wart  above.'  Young  closely  striated  ; 
ends  brown-edged.    Found  in  the  Indian  Ocean. 


Two-Warted  Toadied  Egg  (Ovulum  verrucosum). 

y.  Outer  lip  inflexed,  rounded,  narrow,  toothed  ;  rest  like  sect.  j8. 
It  includes  four  species. 

O.  Margarita,  Sow. :  Pearl  Poached  Egg,  Gray.  Shell  ovate,  sub- 
globose,  white,  pointed  in  front,  ventricose ;  base  convex ;  hinder 
tubercle  rugose ;  front  of  columella  concave ;  outer  lip  sounded. 
This  with  six  brown  dots  artificially  made  is  Ovula  punctata  of  Duclos. 
A  native  of  the  Friendly  Islands, 


0.  gibbosum  ;  Ovula  gibbosa,  Lam. ;  Bulla  gibbosa,  Linn. ;  Gibbous 
Poached  Egg,  Gray.  Shell  oblong,  blunt,  white ;  margin  yellow, 
covering  nearly  the  whole  shell ;  back  with  an  angular  rib.  Varies 
;n  length  and  breadth.    Found  in  the  Atlantic  Ocean. 


Tearl  Toadied  Egg  [Ovulum  Margarita). 
8  Outer  lip  slightly  inflexed,  narrow,  keeled  externally,  with  edge 
shelving  inwards ;  the  rest  like  the  former.    This  section  includes 
seven  species. 

0.  pyriforme,  Sow. ;  Pear-Shaped  Poached  Egg,  Gray.  Shell  pear- 
shaped,  yellowish-white,  attenuated  in  front  ;  front  of  columella 
concave;  outer  lip  shelving  inwards.    It  is  a  native  of  Australia. 


Tear-Shaped  Toadied  Egg  (Ovulum  pyrifurme). 
e.  Outer  lip  thickened,  inflexed,  toothless  ;  extremities  short ;  front 
of  the  columella  flattened  ;  hinder  part  with  a  fold  obliterated  by  age. 
In  this  section  there  are  nine  species. 


Gibbous  Poached  Egg  (Ovulum  gibbosum). 

(.  Outer  lip  thickened,  inflexed,  toothless;  extremities  rather  elon 
jated  ;  the  hinder  conical,  straight ;  the  rest  like  the  former.  Foui 
-pecies  are  included  in  this  section. 

0.  longirostratum,  Sow.  ;  Goodhall's  False  Spindle,  Gray.  Shell 
fusiform,  white,  thin  ;  beak  very  long,  curved  ;  mouth  linear,  rather 
■xpauded  in  front.    F ouud  in  the  Adriatic. 


Goodhall's  False  Spindle  (Ovulum  longirostratum). 

■n.  Outer  lip  thickened,  slightly  inflexed,  toothless  ;  the  front  of  the 
columella  rounded,  the  extremities  very  long.  ( Volva,  De  Montf.) 
It  embraces  one  species  only. 

0.  volva ;  Ovula  volva,  Lam. ;  Bulla  Volva,  Linn.,  Common 
Weaver's  Shuttle.  Shell  oval,  flesh-coloured,  striated ;  outer  lip 
pink  ;  the  beaks  long,  flexuous.    Locality,  China. 


Common  Weaver's  Shuttle  (Ovulum  volva). 

On  the  position  of  this  family  amongst  the  Mollusca,  Dr.  J.  E.  Gray 
makes  the  following  remarks  : — "  This  family  appears  to  be  allied  to 
the  sub-family  Cassidec,  amongst  the  Buccinoid nv,  by  means  of  the 
Cassis  Testicnlus,  of  which  Lamarck  observes,  'ce  casque  a  un  peu 
l'aspect  de  certains  Cijyraa  ;  '  but  the  affinity  is  not  slight,  for  in  the 
shape  and  form  of  the  aperture,  which  has  a  groove  or  canal  at  each 
end,  both  of  the  lips  plaited,  and  the  front  part  of  the  columella 
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flattened,  it  accords  with  those  Cyprcea;  but  the  outer  lip  is  not 
inflected,  nor  is  the  back  of  the  shell  covered  with  a  china-like  coat, 
but  with  epidermis,  and  the  canal  in  front  of  the  aperture  is  recurved. 
The  Ovidce,  on  the  opposite  side  of  the  family,  have  certainly  great 
affinity  to  the  Bullidece  (Bullidae),  as  is  pointed  out  by  Linnaeus,  who 
places  them  all  in  that  genus,  but  Bulla  differs  most  essentially  from 
them  :  in  the  animals,  by  the  position  of  their  branchiae  and  their 
being  half  hermaphrodite,  and  in  the  shell,  by  the  aperture  being 
rounded  and  quite  entire  at  each  end,  and  the  edges  not  being 
thickened,  nor  the  back  covered  with  a  shelly  coat,  for  the  shell  is 
here  covered  with  the  soldered  reflected  lobes  of  the  mantle;  the 
connection  is  most  apparent  by  means  of  Ovula  palula  and  Bulla 
Naucum,  in  the  latter  of  which  there  are  some  slight  appearances  of  a 
curved  canal  at  each  end  of  the  aperture,  as  in  the  character  of  the 
Cpyrceidece  (Cyprceidce),  but  it  has  not  the  enamelled  back. 

"  This  family  has  some  analogy,  in  their  polished  coats,  first  to  the 
Marginelloe,  which  induced  Montagu  to  call  a  species  of  that  genus 
Cyprcea  voluta ;  and  indeed,  such  is  the  affinity  between  the  young 
of  this  species,  which  has  been  called  Bulla  diaphana,  that  Dillwyn 
has  considered  it  as  the  young  of  Cyprcea  Europcea ;  in  which  Montagu 
appears  also  to  have  coincided,  until  he  observed  a  totally  different 
construction  in  the  animal :  but  I  believe  that  M.  pcrsicula  is  the 
most  analogical  species  of  this  genus ;  and  secondly,  to  the  Olivce, 
which  differ  essentially  in  having  an  operculum,  and  all  the  characters 
of  the  Buccinoidece  (Buccinidce)." 

Messrs.  Forbes  and  Hanley  in  their  'History  of  the  British  Mollusca,' 
place  them  after  the  Conidce,  and  last  of  the  families  of  the  Gasteropoda 
Prosobranchiata. 

Fossil  Cyprceidce. 

Fossil  shells  of  this  family  do  not  appear  to  have  been  found  below 
the  Supracretaceous  Group.  Mr.  G.  B.  Sowerby,  speaking  of  the  genus 
Cyprcea,  says,  "  Of  these,"  the  fossils,  "  we  have  several  species  in 
Britain,  in  the  London  Clay  and  Crag  ;  many  others  are  found  on  the 
Continent,  as  in  the  Calcaire  Grossier  in  the  environs  of  Paris ;  at 
Laugnan,  near  Bordeaux,  and  in  Normandy ;  also  in  Italy  and  Pied- 
mont; we  have  seen  specimens  of  a  very  fine  fossil  species,  nearly 
resembling  Cyprcea  mus,  from  the  Netherlands :  they  seem  to  be 
confined  to  the  newer  formations."  Lamarck  enumerates  18  fossil 
fipecies  of  Cyprcea,  and  two  of  Ovulum.  Deshayes,  in  his  '  Tables,' 
makes  the  number  of  living  Ovula  18,  and  the  number  of  fosail  (tertiary) 
species  6.  Three  species,  0.  Spelta,  0.  birostre,  and  a  new  species,  he 
makes  both  fossil  (tertiary)  and  living  in  the  Mediterranean,  the 
Indian  Ocean,  and  the  Mediterranean  respectively.  The  number  of 
living  species  of  Cyprcea  he  makes  138,  and  the  number  of  fossil 
(tertiary)  19. 

Dr.  Gray  notes  the  following  as  fossil : — 

Cyprcea  Physis,  Brocehi  (C.  Pyrula,  Lam.),  Plaisantin  or  Placentin; 
C.  Icporina,  Lam. ;  C.  gibbosa,  Gray ;  C.  tumidula,  KSnig,  Bordeaux  : 
and  he  observes,  that  C.  annidaria,  Brogn.,  appears  to  be  an  allied 
species ;  C.  fragilis,  Gray ;  C.  Beshayesii,  Gray  ;  Ovula  tuberculosa, 
Duclos;  C.inflata,  Lam.,  Grignon,  allied  to  Ovulum;  C.  subrostrata, 
Gray,  Nehove;  C.  fabagina,  Lam.;  C.  diluviana,  Gray;  C.  rugosa, 
Brod.,  Turin. 

Luponia  elegans,  Gray  (C.  elegans,  Defr.) ;  L.  dactylosa,  Gray ; 
C.  dactylosa,  Lam. ;  C.  Gervillii,  Sow. ;  C.  Georgii,  Defr. 

Trivia  Barcinmsis,  Gray  (C.  Barcinensis,  Konig,  Barcelona);  T. 
sphcvriculata,  Cyp.  Lam.  (?),  Italy;  T.  acuticostata,  Gray,  Italy;  T.pedi- 
culoides,  Gray,  Italy ;  T.  Porcellus,  Gray,  Crag  (?) ;  T.  Bronnii,  Gray, 
Italy  ;  T.  solicla,  Gray  ;  T.  avellana,  Sow.,  M.  C,  Suffolk  Crag,  which, 
Dr.  Gray  observes,  appears  to  be  an  allied  species ;  T.  Duclosiana, 
Gray. 

Erato  ventricosa,  Gray,  Italy. 

Ovulum  Lcthesii  (Leathesii  ?),  Sow.,  M.  C. 

The  following  species  are  described  in  Mr.  Searles  Wood's  account  of 
the  Crag  Mollusca  (Pal.  Soc.)  : — Cyprcea  avellana;  C.  affinis;  C. 
Anglice;  C.  retusa  ;  C.  Europcea;  Erato  Icevis  ;  E.  Maugerice. 

CYPRESS,  [Cupeessds.] 

CYPRICARDIA.  [Submytilacea.] 

CYPRINA.  [Veneridje.] 

CYPRINE.  [Idocease.] 

CYPRI'NID.iE,  a  family  of  Fishes  of  the  section  Malacopterygii 
Abdominales,  the  species  of  which  are  distinguished  by  their  having 
the  mouth  small,  formed  by  the  intermaxillary  bones,  and  generally 
devoid  of  teeth ;  the  pharyngeans  furnished  with  strong  teeth,  the 
branchiostegous  rays  few  in  number,  and  the  scales  generally  of 
large  size. 

The  principal  genera  belonging  to  this  family  are —  Cyprinus,  Barbus, 
Gobio,  Tinea,  Cirrhinus,  Abramis,  Labeo,  Catastomus,  Leuciscus,  Gono- 
rhynchus,  Cobitis,  Anableps,  Pcecilla,  Lebias,  Fundulus,  Molinesia,  and 
Cyprinodon. 

Cyprinus,  as  now  restricted,  contains  the  Common  Carp  and  allied 
species,  which  are  distinguished  from  those  of  the  other  genera  above 
enumerated  by  their  having  one  long  dorsal  fin,  a  small  mouth  devoid 
of  teeth,  the  scales  of  large  size,  and  the  second  rays  of  the  dorsal 
and  anal  fins  large,  bony,  and  more  or  less  serrated ;  branchiostegous 
rays  three  in  number. 

C.  Carpio,  Linn.,  the  Common  Carp,  was  introduced  into  this 
country  at  an  early  period  (probably  between  the  14th  and  15tb  een- 

NAI.  HIST.  DIV.  VOL.  II. 


turies),  but  neither  the  date  nor  the  country  from  which  it  was 
imported  is  precisely  known.  In  Jenyns's  'Manual  of  British 
Vertebrate  Animals'  it  is  said  to  be  originally  from  the  middle  of 
Europe ;  and  since  it  thrives  best  in  this  part,  such  is  probably  the 
case.  It  now  inhabits  most  parts  of  Europe,  and  in  some  places  its 
growth  is  much  attended  to  for  the  purposes  of  traffic.  It  frequents 
lakes,  ponds,  and  rivers;  in  the  last  however  it  avoids  those  parts 
where  the  current  is  strong,  preferring  still  water. 

The  food  of  the  Carp  consists  chiefly  of  vegetable  substances,  which 
are  masticated  by  means  of  the  fiat  teeth  which  are  situated  on  the 
pharyngeans ;  the  larva)  of  insects  and  worms  however  also  afford  it 
nutriment.  This  fish  is  of  an  elongate  form,  and  rather  thick  ;  the 
back  is  considerably  elevated,  and  the  greatest  depth  of  the  body, 
which  is  beneath  the  commencement  of  the  dorsal  fin,  measures  rather 
more  than  one-third  of  the  entire  length  :  the  head  is  large,  and  the 
mouth  small  in  proportion  ;  the  lips  are  furnished  with  two  barbules 
on  each  side,  situated  near  the  corners  of  the  mouth  :  the  dorsal  fin 
commences  in  a  line  with  the  end  of  the  pectorals,  end  occupies  a 
space  nearly  equal  to  one-third  of  the  entire  length ;  the  first  ray  is 
short  and  bony ;  the  second  is  also  bony  but  long,  and  serrated  on 
the  hinder  part ;  the  third  ray  is  the  longest,  and  is  flexible,  as  are 
likewise  the  remainder  of  the  rays  :  the  anal  fin  terminates  in  a  line 
with  the  dorsal,  and  like  that  has  the  two  foremost  rays  bony  and  the 
second  serrated ;  the  pectoral  fin  has  its  origin  immediately  behind 
the  free  edge  of  the  operculum ;  the  caudal  fin  is  forked,  and  the 
longest  rays  are  double  the  length  of  those  in  the  centre.  The  number 
of  fin-rays  are — dorsal,  22;  pectoral,  17;  ventral,  9;  anal,  8  ;  and 
caudal,  19.    The  lateral  line  is  straight. 

The  general  colour  of  the  upper  parts  is  a  rich  olive-brown,  which 
is  darkest  on  the  head ;  the  under  parts  are  yellowish  white,  and  the 
fins  are  brown ;  the  ventral  and  anal  fins  are  tinged  with  red. 

As  regards  the  size  and  weight  of  the  Carp,  we  extract  a  few  lines 
from  Mr.  Yarrell's  valuable  work.  "  Though  not  so  rapid  in  their 
growth  as  some  fish,"  says  this  author,  "  carp  have  attained  three 
pounds'  weight  by  their  sixth  year,  and  six  pounds'  weight  before  their 
tenth  year.  The  largest  I  can  refer  to  are  thus  noticed  in  Daniel's 
'  Rural  Sports  :' — '  Mr.  Ladbroke,  from  his  park  at  Gatton,  presented 
Lord  Egremont  with  a  brace  that  weighed  thirty-five  pounds,  as 
specimens  to  ascertain  whether  the  Surrey  could  not  vie  with  the 
Sussex  carp.'  In  1793,  at  the  fishing  of  the  large  piece  of  water  at 
Stourhead,  where  a  thousand  large  brace  of  killing  carp  were  taken, 
the  largest  was  thirty  inches  long,  upwards  of  twenty-two  broad,  and 
weighed  eighteen  pounds. 

"  At  'Weston  Hall,  Staff6rdshire,  the  seat  of  the  earl  of  Bradford, 
the  painting  of  a  carp  is  preserved,  which  weighed  nineteen  and  a  half 
pounds.  This  fish  was  caught  in  a  lake  of  twenty-six  acres,  called 
the  White  Sitch,  the  largest  of  three  pieces  of  water  which  orna- 
mented this  fine  estate." 

Carp  are  in  season  for  the  table  from  October  to  April. 

C.  gibelio,  Bloch,  the  Prussian  Carp,  is  another  species  of  this  genus 
now  naturalised  in  this  country,  and  which  is  said  to  have  been  intro- 
duced from  Germany. 

This  species  is  considerably  less  than  the  Common  Carp  ;  its  usual 
weight  is  about  half  a  pound ;  it  has  been  known  however  to  weigh 
upwards  of  two  pounds. 

The  Prussian  Carp  may  at  once  be  distinguished  from  the  Common 
Carp  by  the  absence  of  barbules  on  the  lips.  The  greatest  depth  of 
the  body  is  equal  to  one-third  of  the  whole  length,  the  tail  included  ; 
the  lateral  line  descends  in  a  gentle  curve  from  the  upper  angle  of  the 
operculum  below  the  middle  of  the  body,  whence  it  is  straight ;  the 
tail  is  forked ;  the  longest  rays  are  about  one-third  longer  than  the 
shortest  rays  ;  the  dorsal  and  anal  fins  have  a  strong  bony  ray,  as  in 
the  Common  Carp,  but  these  rays  are  not  so  deeply  serrated.  The 
number  of  fin-rays  are — dorsal,  18  ;  pectoral,  14  ;  ventral,  9 ;  anal,  8  ; 
and  caudal,  19. 

The  colour  of  the  upper  parts  is  olive  brown  ;  the  belly  is  almost 
white ;  the  cheeks  and  gill-covers  are  of  a  brilliant  golden-yellow  hue ; 
the  fins  are  for  the  most  part  of  an  orange-red  colour. 

This  fish  is  found  in  some  of  the  ponds  in  the  neighbourhood  of 
London,  and  in  other  parts  of  England,  but  is  rather  local. 

C.  auratus  (Linn.),  the  Gold  Carp.  The  gold  and  silver  fish,  as  it 
is  termed,  has  been  long  known  in  this  country  :  it  is  a  native  of 
China,  and,  according  to  Pennant,  was  first  introduced  into  England 
in  1691,  but  was  not  generally  known  till  1728.  The  Gold  Carp  is 
now  completely  naturalised,  both  here  and  in  other  parts  of  Europe, 
where  it  has  been  introduced,  and  breeds  freely,  especially  in  ponds 
in  warm  and  sheltered  situations.  In  many  of  the  streams  of  Por- 
tugal it  abounds,  whence  they  are  brought  over  to  this  country  in  the 
trading  vessels  for  sale. 

This  fish  is  too  well  known  to  require  description.  It  is  subject  to 
much  variation  not  only  in  colour  but  in  the  fins,  which  are  sometimes 
double,  and  not  unfrequently  have  triple  tails;  in  the  latter  case 
however  it  appears  that  the  tail  is  thus  developed  at  the  expense  of 
part  or  the  whole  of  some  other  fin.  When  young,  the  Gold  Carp  is 
of  a  very  dark  colour,  approaching  to  black ;  this  dark  colour  is 
replaced  by  the  golden-red  hue  more  or  less  early  according  to  the 
constitution  of  the  individual. 

Of  all  fish  the  Gold  Carp  is  most  easily  domesticated,  and  it  may  be 
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kept  for  years  in  small  glass  vessels  if  care  be  taken  to  change  the 
water  every  day  iu  the  summer,  and  twice  or  three  times  a  week  in 
the  winter.  Even  this  is  not  necessary  if  they  are  kept  in  vessels  in 
which  water-plants  are  permitted  to  grow,  and  a  few  fresh-water 
snails  are  added.  In  this  way  most  of  our  fresh-water  fish  can  be 
reared  and  treated,  as  pets  in  the  drawing-room.  [Aquavivarium.] 

C.  carassius,  the  Crucian  or  German  Carp.  This  species  was  for- 
merly confounded  with  C.  gibelio.  The  following  is  Mr.  Yarrell's 
description  : — "  The  length  of  the  head  is  to  the  depth  of  the  body  as 
1  to  2 ;  and  to  the  whole  length  of  head,  body,  and  tail  as  1  to  5  ;  the 
depth  of  the  body  compared  to  the  whole  length  as  2  to  5 ;  the  tail 
nearly  square  at  the  end." 

This  fish  is  much  more  rare  than  tho  Prussian  Carp.  Mr.  Yarrell 
says  he  has  never  seen  this  fish  except  "  from  the  Thames  between 
Hammersmith  and  Windsor,  where  it  attains  considerable  size, 
sometimes  weighing  a  pound  and  a  half ;  in  one  instance  a  specimen 
brought  me  in  October  1829  weighed  2  lbs.  11  ozs.  Of  its  habits 
little  is  known." 

In  addition  to  the  above  species  of  Cyprinus,  the  following  British 
fish  belong  to  this  family  : — 

Earbus  vulgaris,  Cuvier  (Cyprinus  vulgaris,  Linn.),  the  Barbel. 
[Bakbel.] 

Gobio  fluviatilis,  Cuvier  (Cyprinus  Gobio,  Linn.),  the  Gudgeon. 
[Gobio.] 

Tinea  vulgaris,  Cuvier  (Cyprinus  Tinea,  Bloch.),  the  Tench. 
[Tinoa.] 

Abramis  brama,  Cuvier  (Cyprinus  brama,  Bloch.),  tho  Bream,  or 
Carp-Bream. 

A.  blicca,  Cuv.  (Cyprinus  blicca,  Bloch.),  the  White  Bream  or  Bream- 
Flat. 

A.  Euggenhaggii,  Thompson  (Cyprinus  Euggenhaggii,  Bloch.),  tho 
Large-Scaled  or  Pomeranian  Bream.  [Bream.] 

Lcuciscus  Idus,  Cuvier  (Cyprinus  Idus,  Linn.),  the  Ida. 

L.  rutilus,  Cuvier  (Cyprimis  rutilus,  Linn.),  the  Roach. 

L.  vulgaris,  Cuvier  (Cyprinus  lcuciscus,  Linn.),  tho  Dace,  Dare,  or 
Dart. 

L.  Lancastriensis,  Yarrell  (Cyprinus  Lancastricnsis,  Shaw),  tho 
Graining. 

L.  ccphalus,  Fleming  (Cyprinus  ccphalus,  Linn.),  the  Chub  or  Skelly. 

L.  erythropthalmus,  Cuvier,  (Cyprinus  crythropthalmus,  Linn.),  the 
Red-Eye,  or  Rudd. 

L.  ccer  ulcus,  Yarrell,  the  Aztirine,  or  Blue  Roach. 

L.  alburnus,  Cuvier  (Cyprinus  alburnus,  Linn.),  the  Bleak  or  Blick. 

L.  phoxinus,  Cuvier  (Cyprinus  pihoxinus,  Linn.),  the  Minnow,  Minim, 
or  Birk.  [Leuciscus.] 

Cobitis  barbatula,  Linn.,  the  Loach,  Loche,  or  Beardie. 

C.  tcenia,  Linn.,  the  Spined  Loach,  or  Groundling.  [Cobitis.] 

CYPRINUS.  [CyprinidjE.J 

CYPRIPE'DIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacece,  and  the  tribe  Cypripediece.  It  has  a  patent  perianth ;  a 
ventricose  inflated  lip  ;  column  trifid  above ;  the  lateral  lobes  bearing 
stamens,  the  middle  lobe  sterile,  dilated ;  the  two  lower  sepals  com- 
bined ;  the  gerrcen,  straight. 

C.  calceolus,  Lady's  Slipper,  has  a  leafy  stem ;  the  middle  lobe  of 
the  column  nearly  ovate,  obtuse,  deflexed ;  the  lip  slightly  compressed, 
shorter  than  the  calyx.  This  plant  has  been  found  in  Great  Britain, 
but  is  extremely  rare. 

All  the  species  are  exceedingly  elegant  plants.  They  are  mostly 
inhabitants  of  North  America  and  Northern  India.  Two  new  species 
have  been  lately  introduced.  In  their  cultivation  they  require  great 
care.  They  will  only  thrive  in  a  shady  border  in  peat  soil.  The 
American  species  should  be  covered  with  some  dry  straw  in  very 
severe  frosts,  or  if  there  should  be  too  much  wet ;  they  are  not  easily 
increased,  but  will  perfect  seeds  in  favourable  situations,  particularly 
if  pains  be  taken  to  apply  the  pollen  to  the  stigma. 

(Babington,  Manual ;  Loudon,  Encyclopaedia  of  Plants.) 

CYPRIS.  [Branchiopoda.] 

CYPSELUS.  [Swallow-tribe.] 

CYRENA.  [Veneris.] 

CYRILLACE-iE,  Cyrillads,  a  natural  order  of  Exogenous  Plants. 
The  order  consists  of  shrubs  with  evergreen  simple  leaves  without 
stipules.  The  flowers  usually  in  racemes.  The  calyx  (t-5-parted.  It  has 
5  distinct  petals,  with  an  imbricated  sestivation.  The  ovary  is 
2-3-4-celled,  always  composed  of  some  number  of  carpels  different 
from  that  of  the  calyx,  corolla,  and  stamens;  solitary  pendulous  ovules, 
a  short  style,  the  stigma  with  as  many  lobes  as  there  are  cells  of  the 
ovary.  The  fruit  is  a  succulent  capsule  or  a  drupe  ;  the  seeds 
inverted ;  the  embryo  in  the  axis  of  a  very  large  quantity  of  albumen, 
with  a  very  long  superior  radicle.  This  order  is  related  to  Olacaccas 
and  Pittosporacecs.  All  the  species  are  inhabitants  of  North  America. 
Nothing  has  been  recorded  of  any  uses  to  which  they  are  applied. 

CYRTANDRA'CEiE,  a  small  natural  order  of  irregular-flowered 
Monopetalous  Exogens,  allied  to'  Eignoniaceas  and  Gcsneracecc.  They 
are  herbaceous  plants,  and  in  many  cases  stemless,  with  no  tendency 
to  twine ;  sometimes  they  are  parasitical ;  their  calyx,  corolla,  and 
stamens  are  those  of  Bignoniaccce  ;  but  their  fruit  is  a  long  slender 
pod,  containing  a  multitude  of  seeds,  that  are  often  terminated  by 
long  delicate  tails,  and  are  destitute  of  albumen.    The  pod  is  2-celled, 


and  each  cell  has  its  placentse  doubled  back  from  the  axis  so  as  to 
form  two  plates  at  right  angles  with  the  dissepiment.  The  species 
inhabit  the  East  Indies  chiefly,  a  few  only  being  met  with  in  other 
warm  parts  of  the  world.  They  are  all  beautiful  in  their  flowers,  but 
they  are  of  no  known  use.  In  his  '  Vegetable  Kingdom,'  Dr.  Lindley 
includes  these  plants  in  the  order  Gesneracece.  [GESNERACEiE.] 


Streptocarpus  Rexii. 
1,  a  section  across  the  ripe  pod,  showing  the  double  placenta;. 


CYRTO'CERAS,  a  genus  of  Fossil  Cephalopoda  belonging  to  the 
family  A  mmonitidec,  proposed  by  Goldfuss.  It  occurs  in  the  Palaeozoic 
Strata  of  Devon,  the  Eifel,  and  Ireland  principally,  and  includes  many 
species  of  great  beauty  and  interest.  The  septa  are  pierced  by  a 
subdorsal  siphon ;  the  last  whorl  finishes  in  a  straight  extension. 
(Phil.  Pal.,  'Foss.  of  Devon.') 

CYSTI'NGIA,  a  genus  of  Tunicated  Ascidian  Mollusca,  established 
by  Mr.  W.  S.  M'Leay,  who  observes  that  it  comes  nearer  to  Eoltenia 
than  to  any  other  hitherto  described;  and  that  they  may  prove 
eventually  to  be  only  two  sub-genera,  of  which  we  want  the  inter- 
vening links  to  enable  us  to  form  an  accurate  notion  of  the  genus  to 
which  they  belong.  It  has  the  following  characters  : — Body  with  a 
subcoriaceous  test,  affixed  by  the  summit  to  a  very  short  pedicle, 
which  is  in  the  same  line  with  the  two  orifices.  The  branchial  orifice 
quadrifid  and  lateral,  the  anal  irregular  and  terminal ;  both  being  so 
little  prominent  as  not  to  alter  the  form  of  the  body.  Branchial 
pouch  membranaceous,  indistinctly  reticulated,  and  divided  into 
longitudinal  folds.  The  tentacula  of  the  branchial  orifice  composite. 
Intestinal  canal  lateral.  Stomach  very  large,  extending  almost  the 
whole  length  of  the  body.  Ovaries  two,  composed  of  globular  ova 
disposed  in  free  racemes  on  each  side  of  the  body,  with  the  branchial 
pouch  and  stomach  between  them.    (W.  S.  M'Leay.) 

C.  Griffithsii  has  the  envelope  semipellucid,  yellowish.  Mantle  very 
thin,  and  provided  near  the  branchial  and  anal  orifices  with  a  reticu- 
lation of  circular  muscles  nearly  at  right  angles  to  each  other.  Ten- 
tacula about  10  or  12,  compressed  and  laminated  like  those  of  the 
genus  Eoltenia.  Branchial  pouch  having  its  net-work  exceedingly  lax, 
meshes  irregular  and  indistinct,  but  apparently  simple,  the  nervures 
being  nearly  of  the  same  size.  The  longitudinal  folds  of  the  branchiae, 
or  rather  (owing  to  the  singular  position  of  them  in  this  genus)  their 
transverse  folds,  about  14  or  15  in  number.  Length  of  the  body,  half 
an  inch.    (W.  S.  M'Leay.)    Locality,  Winter  Island. 


Cystingia  Griffithsii.  ■ 
1,  natural  size,  seen  on  the  right  side  ;  2,  magnified,  seen  on  the  left  side  ; 
a,  anal  orifice ;  l>,  branchial  orifice  j  s,  grains  of  sand  externally  encrusting  the 
thick  end  of  the  pedicle. 

Mr.  M'Leay,  who  has  named  the  species  after  William  Nelson 
Griffiths,  Esq.,  who  found  only  one  specimen  during  the  third  voyage 
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under  Captain  (now  Sir  Edward)  Parry,  gives  the  following  details  of 
its  organisation  : — 

"  Tbe  body  of  this  animal,  so  different  in  many  respects  from  all 
other  Tethyce,  is  pyriform,  and  attached  to  a  pedicle  so  short  as 
scarcely  to  curve  down  farther  than  the  branchial  orifice.  This 
pedicle  is  rather  conical  at  its  base,  sub-cylindrical,  and  apparently 
very  weak  at  its  extremity.  From  this  apparent  weakness  and  im- 
perfect formation  of  the  pedicle,  in  conjunction  with  the  circumstance 
of  one  side  of  the  conical  part  in  the  only  specimen  that  I  have  seen 
being  incrusted  with  sand,  I  suspect  that  the  animal  can  scarcely  be 
said  to  be  suspended  by  its  pedicle,  but  rather  reposes  on  the  conical 
part  of  it ;  by  which  means  the  folds  of  the  branchial  pouch  will  take 
a  vertical  and  the  stomach  a  horizontal  position,  and  thus  be  more  in 
correspondence  with  the  ordinary  position  of  the  stomach  in  the 
simple  Ascidice,  which  is  very  rarely  descending.  The  envelope  of 
C.  Griffithsii  is  exceedingly  smooth,  and  so  pellucid  a3  to  appear 
almost  gelatinous.  The  original  colour  I  cannot  ascertain ;  but  if  it 
be  the  same  as  that  of  the  specimen  in  spirits,  it  is  cinereous,  rather 
yellowish.  The  external  orifices  have  scabrous  veins,  are  very  minute, 
and  scarcely  at  all  prominent.  The  branchial  orifice  is  quadrifid,  and 
placed  exactly  half-way  down  the  side.  The  anal  orifice  is  on  the 
same  line  with  it  and  the  pedicle,  but  is  placed  opposite  to  this  last, 
so  as  to  be  terminal,  having  its  external  surface  apparently  without 
rays ;  in  both  respects  being  totally  different  from  the  aual  orifice  of 
Boltenia." 

Respiratory  System. — "  The  entrance  of  the  branchial  cavity  is  pro- 
vided with  a  circular  range  of  10  or  12  unequal  tentacula,  which  are 
composite  or  divided  into  laciniso  at  the  extremity,  which  lacinisc  are 
again  so  minutely  divided  as  to  be  almost  plumate.  The  branchial 
pouch  has  about  fourteen  folds,  and  its  net-work  is  very  indistinct  and 
lax,  the  transverse  nervures  being  perhaps  the  most  visible,  particu- 
larly towards  the  branchial  orifice.  The  folds  of  the  branchite  are 
most  easily  seen  on  the  inside  of  the  branchial  pouch." 

Circulating  System. — "  The  heart  is  situated  horizontally  between 
the  lower  part  of  the  tunic  and  the  stomach.  It  is  large,  ovoidal,  and 
appears  to  be  composed  of  several  lobes,  and  is  indeed  of  a  structure 
different  from  that  of  such  Ascididce  as  are  known. 

"  The  dorsal  sulcus  is  remarkably  distinct,  and  proceeds  from  the 
immediate  vicinity  of  the  heart,  or  rather  along  the  back  of  it  to  that 
of  the  branchial  orifice.  It  may  be  seen  through  the  external  enve- 
lope of  the  body  when  this  is  viewed  on  the  left  side,  and  forms  an 
arch  inclosing  a  lesser  and  more  pointed  arch,  which  last  appears  to 
be  nothing  else  than  one  of  the  folds  of  the  branchial  pouch.  At  the 
point  where  this  last  arch  touches  the  dorsal  sulcus  there  is  in  our 
specimen  an  orifice  opening  internally,  and  apparently  communicating 
by  a  tube  with  a  beautifully  diaphanous  longitudinal  pouch,  which 
contains  nothing  but  two  blackish  nodules,  one  of  which  is  longer 
than  the  other."  The  imperfection  of  the  only  specimen  which 
M'Leay  had  for  examination  prevented  him  from  accurately  ascer- 
taining the  nature  and  use  of  this  part  of  the  organisation,  which,  he 
says,  appears  to  have  nothing  similar  to  it  in  any  of  the  other  Tunicata 
hitherto  observed. 

Digestive  System. — "  The  pharynx  is  situated  rather  higher  than  the 
branchial  orifice ;  and  the  oesophagus,  which  is  about  half  the  length 
of  the  stomach,  after  descending  to  the  highest  part  of  the  branchial 
vein,  descends,  and  gives  rise  to  a  simple  but  enormous  stomach,  with 
very  slight  transverse  stria?,  and  having  a  longitudinal  division, 
marked  somewhat  deeply,  and  which  runs  almost  the  whole  length  of 
the  body  in  a  line  between  the  base  of  the  pedicle  and  the  anal  orifice. 
The  intestine  is  exceedingly  short,  and  apparently  descending  in  aline 
with  the  stomach ;  the  rectum  is  cylindrical,  and  anus  simple.  Such 
at  least  is  the  description  of  the  digestive  apparatus  of  this  animal,  if 
we  give  the  name  of  pharynx  to  that  end  of  the  intestinal  canal 
which  opens  into  the  branchial  cavity,  and  the  name  of  anus  to  that 
end  of  it  which  is  free ;  and  there  is  no  doubt  that  such  a  description 
makes  it  an  animal  totally  different  from  Boltenia,  and  in  fact  from 
all  other  species  of  Tethyce,  not  only  with  respect  to  the  singular  form 
of  the  intestinal  canal,  but  inasmuch  as  the  branchial  vein  is  thus 
placed,  in  relation  to  the  pharynx,  directly  opposite  to  its  position  in 
all  other  animals  of  this  group.  I  therefore  am  induced  in  some 
measure  to  suppose  that  there  is  a  monstrous  formation  in  the  intes- 
tinal canal  of  the  only  specimen  which  I  have  had  the  means  of 
examining  ;  a  supposition  which  must  of  course  for  the  present  throw 
doubt  on  any  generic  character  which  might  be  drawn  from  the  above 
description  of  the  intestinal  canal.  If  indeed  we  could  imagine  that 
were  it  not  for  some  monstrosity  of  structure,  the  intestinal  canal 
would  communicate  with  the  branchial  cavity  by  that  end  which, 
from  its  being  free,  I  have  been  obliged  to  consider  the  anus,  then  the 
whole  of  the  internal  organs  of  nutrition  would  have  a  situation 
analogous  to  that  of  those  of  Boltenia.  For  instance,  there  would 
then  be  a  short  oesophagus  opening  near  the  anal  orifice  of  the  enve- 
lope, an  ascending  stomach,  a  long  curved  intestine,  and  descending 
rectum,  while  the  branchial  vein  and  heart  would  take  their  usual 
situation  in  respect  to  the  pharynx  and  stomach.  We  know  more- 
over, from  those  memoirs  of  Savigny,  to  which  I  have  in  the  course 
of  this  paper  had  occasion  to  refer,  that  the  digestive  organs  of  the 
Tunicata  are  subject  to  analogous  derangements,  of  which  he  has 
figured  two  remarkable  examples  in  Cynthia  Momus  and  Phallusia 
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Turcica.  It  appears  indeed  to  be  a  consequence  of  the  low  rank  of 
these  animals  in  the  scale  of  being,  and  of  their  simple  organisation, 
that  the  organs  apparently  most  essential  to  their  existence  may 
undergo  the  greatest  inversions  without  affecting  their  life  ;  for  the 
monstrous  Cynthia  Momus  described  by  Savigny,  as  well  as  the 
Cystingia  now  under  consideration,  had  its  ovaries  full  of  eggs." 

Mr.  Griffiths's  specimen  was  taken  in  Fox's  Channel,  and  two 
other  specimens  were  obtained  by  the  expedition  under  Captain  Sir 
John  Ross,  near  Felix  Harbour ;  but  as  these  were  abandoned  with 
the  rest  of  the  collection,  it  is  probable,  as  Captain  James  Ross 
observes,  that  the  individual  from  which  Mr.  M'Leay's  description 
and  drawings  were  taken  is  the  only  specimen  ever  brought  to 
England. 

CYSTIPHY'LLUM,  a  genus  of  Madrcphjllicea,  proposed  by  Lons- 
dale, to  include  species  which  have  a  vesicular  internal  structure, 
instead  of  clearly  defined  horizontal  diaphragms  and  vertical  lamella?. 
It  occurs  in  the  Palaeozoic  Strata  of  Shropshire,  Devon,  and  the  Eifel. 

CYSTO'PTERIS,  a  genus  of  Ferns  belonging  to  the  tribe  Aspidica. 
It  has  the  indusium  attached  by  its  broad  hooded  base  under  the 
sori,  with  a  lengthened  fringed  free  extremity,  at  first  covering  the 
thecte. 

C.  fragilis,  Brittle  Fern,  has  bipinnate  fronds ;  the  pinna?  ovate- 
lanceolate  ;  the  pinnules  ovate  or  ovate-lanceolate,  toothed  or  pinna- 
tifid.  This  is  a  remarkably  variable  species  of  fern.  Three  forms  or 
varieties  may  be  distinguished — C.  f.  dentata,  with  obtuse  ovate  pin- 
nules, pointless,  bluntly  toothed  or  rarely  pinnatifid,  not  decurreut ; 
C.  f.  angustata,  with  pinnules  linear,  lanceolate,  deeply  and  acutely 
pinnatifid  or  slightly  toothed  at  the  margin  ;  the  ultimate  subdi- 
visions oblong  or  linear,  not  dilated,  rounded  or  ovate,  sometimes 
notched  at  the  end.  The  other  form  has  the  pinnules  ovate,  acute, 
pinnatifid,  cut,  and  serrated,  slightly  decurrent.  These  plants  are 
common  in  Great  Britain,  and  found  on  rocks  and  walls,  especially  in 
limestone  districts.  They  are  of  a  diminutive  size,  and  of  a  remark- 
ably brittle  nature,  from  which  circumstance  they  have  obtained 
their  common  name. 

(Babington,  Manual  of  British  Botany  ;  Newman,  History  of  British 
Ferns.) 

CYTACIS.  [ACAtEPH/E.] 

CYTHEREA.  [Veneris.] 

CYTHERE,  a  genus  of  Entomostracous  Crustacea,  belonging  to 
the  legion  Lophyropoda,  the  order  Ostracoda,  and  the  family  Cytheridcd 
The  species  are  found  very  commonly  in  Great  Britain.  [Branchio- 
poda.]  Mr.  Rupert  Jones,  in  his  'Monograph  of  the  Entomostraca 
of  the  Cretaceous  Formation  of  England,'  describes  five  fossil  species 
belonging  to  this  genus.  [Entomostraca.].  The  same  author  describes 
ten  species  of  this  genus  as  fossil  in  the  Permian  Rocks  of  England. 

Cythereis  is  a  genus  separated  from  the  group  of  species  known  as 
Cythere,  by  Mr.  R.  Jones.  It  has  the  following  characters  : — The 
animal  is  unknown.  Carapace-valves  or  shell  of  an  almost  regular 
oblong  shape,  the  dorsal  and  ventral  margins  lying  nearly  parallel  to 
each  other.  Surface  of  a  very  irregular  appearance,  being  wrinkled, 
ridged,  and  beset  with  tubercles,  and  crenulated  or  strongly  toothed 
on  the  margins. 

Dr.  Baird  has  described  three  recent  species,  whilst  nine  fossil 
forms  have  been  described  by  Mr.  Jones  from  the  Chalk. 

Bairdia  is  a  group  of  species  formerly  referred  to  Cythere,  and 
separated  by  M'Coy.  The  valves  externally  are  convex  and  smooth, 
sometimes  finely  pitted  or  spined,  never  ribbed  or  granulated  ;  the 
hinge  is  simple. 

This  genus  has  no  recent  species.  Six  species  have  been  found  in 
the  Chalk. 

Cytherella,  a  genus  separated  by  Jones  from  Cythere.  It  embraces 
species  of  Cytherina  of  other  authors.  The  carapace-valves  are  oblong, 
and  vary  in  the  convexity  and  smoothness  of  the  surface  ;  the  right 
valve  is  larger  than  the  left,  and  its  contact  margin  thicker  than  that 
of  the  opposite  valve.  Six  fossil  species  have  been  described  from 
the  Chalk. 

(Rupert  Jones,  Monograph  of  the  Entomostraca  of  the  Cretaceous 
Formations  of  England ;  W.  King,  A  Monograph  of  the  Permian 
Fossils  of  England,  both  published  by  the  Pateontographical  Society  ; 
Baird,  Natural  History  of  the  British  Entomostraca~Raj  Society.) 

CYTHEREIS.  [Cythere.] 

CYTHERELLA.  [Cytheue.] 

CYTINA'CEiE,  Cistus-Rapes,  a  small  natural  order  of  Rhizanths, 
the  type  of  which  is  Cytinus  Hypocistis,  a  parasite  found  growing  on 
the  roots  of  certain  kinds  of  Cistus  in  the  south  of  France.  Its  stems 
are  a  few  inches  high,  thick,  succulent,  reddish  or  yellowish,  and 
covered  by  straight  fleshy  imbricated  scales  which  are  only  abortive 
leaves.  The  flowers  are  nearly  sessile,  erect,  arranged  at  the  summit 
of  the  stem,  yellowish  and  velvety  on  the  outside.  The  relations  of 
this  order  amongst  the  Rhizanths  are  evidently  with  Rafflcsiacece  and 
Balanophoracece.  Like  the  Rhizanths  generally  they  are  also  allied  to 
Fungi,  whilst  their  resemblance  to  certain  Endogenous  orders,  as 
Bromeliacece,  is  evident.  Griffiths  regards  the  Rhizanths  as  reduced 
or  degraded  forms  of  Phamogamous  Plants.  .The'  fruit  is  baccate, 
inferior,  leathery,  divisible  into  eight  polyspermdu3 '  lobes.  The 
inspissated  juice  is  used  in  French  pharmacy  as  a  styptic,  but  it 
is  not  admitted  with  us.    Along  with  this  genus  are  associated  the 
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curious  genus  Uydnora,  Cape  of  Good  Hope,  which  looks  like  a  great 
etar  of  the  Lycoperdon  Apodenthus,  a  minute  parasite  upon  the 
branches  of  trees,  and  two  other  less  known  genera. 


Cytimis  Bypociftis. 

1,  a  male  flower  ;  2,  a  section  of  the  same,  very  much  magnified  ;  3,  a  female 
flower  ;  4,  a  section  of  the  last. 

CYTISUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Lcyuminosce.  It  has  a  bilabiate  calyx,  the  upper  lip  generally  entire1, 
the  lower  somewhat  3-toothed.  The  vexillum  ovate  and  broad ;  the 
carina  very  obtuse,  including  the  stamens,  which  are  monadelphous. 
The  legume  is  piano-compressed,  many-seeded,  not  glandular.  The 
species  are  small  trees  or  shrubs,  with  ternate  leaves  and  yellow- 
purple  white  flowers. 

C.  Laburnum,  Common  Laburnum,  is  a  native  of  the  mountains  of 
Savoy  and  Switzerland.  It  is  a  small  green  branched  tree.  The 
young  shoots  are  downy ;  the  leaves  on  long  stalks,  leaflets  rather 
glaucous,  ternate,  nearly  sessile,  oval,  mucronulate,  a  little  downy  on 
the  under  side,  the  terminal  one  larger  than  the  others  ;  the  petioles 
and  subulate  stipules  downy.  The  racemes  are  pendulous,  about 
6  inches  long,  terminal,  many  flowered,  frequent,  and  downy.  The 
calyx  campanulate,  oblique,  pushed  inwards  at  the  base,  downy. 
The  corolla  large,  and  of  a  bright  yellow  colour.  The  legumes  are 
downy,  lineal,  flat,  thickened  at  each  suture,  rather  contracted  between 
the  seeds.  The  seeds  are  oblong,  compressed,  shining,  smooth,  and 
of  a  deep  greenish-black.  They  are  highly  poisonous,  possessing 
narcotic  acrid  properties.  The  seeds  of  this  plant  are  frequently 
sown  in  plantations  infested  with  hares  and  rabbits,  who  will  touch 
no  other  tree  as  long  as  a  twig  of  Laburnum  remains.    Though  eaten 


to  the  ground  every  season  it  rises  again  in  the  spring,  thus  affording 
a  constant  supply  to  these  animals,  so  as  to  save  other  trees  from 
their  attacks. 

C.  Alpinus,  Alpine  Laburnum,  has  terete  branches,  petiolate  leaves, 
ovate  lanceolate  leaflets,  rounded  at  the  base  ;  pendulous  recemes ; 
pulverulous  pedicels  and  calyces ;  glabrous  few-seeded  marginate 
legumes.  It  is  a  native  of  Carinthia,  in  groves.  It  is  nearly  allied 
to  the  Laburnum,  but  is  distinct.  The  wood  of  both  species  is 
used  by  cabinet-makers  on  account  of  its  hardness,  durability,  and 
beauty. 

C.  scoparius,  Common  Broom,  is  a  large  bushy  shrub,  with  copious 
long,  straight,  angular,  dark-green,  smooth,  tough  branches.  The 
leaves  are  deciduous,  scattered,  stalked,  ternate,  the  upper  ones 
generally  simple,  the  leaflets  uniform,  obovate,  obtuse,  and  entire ; 
silky  when  young.  The  flowers  are  axillary,  solitary  or  in  pairs,  on 
simple  stalks,  longer  than  the  leaves,  large  and  handsome,  of  a  deep 
golden  yellow,  sometimes  tinged  with  orange.  The  swelling  ovary  soon 
splits  the  tube  of  the  filaments.  The  legume  is  brown,  flat,  above  an 
inch  long,  nearly  smooth  at  the  sides,  but  fringed  with  harsh  hairs  at 
each  margin.  The  Cytisus  of  Virgil  was  the  Mcdicayo  arborea  of 
botanists.  For  the  medical  properties  of  this  plant  see  Scoparius,  in 
Arts  and  Sc.  Div. 

CYTOBLAST.  In  the  development  of  the  tissues  of  plants  from 
the  blastema,  or  cyto-blastema,  which  is  a  fluid  consisting  of  water 
holding  in  solution  sugar,  gum,  dextrine,  &c,  some  of  the  granules 
assume  a  definite  form,  anel  become  darker  than  the  surrounding 
granules.  These  dark  spots  may  be  seen  in  the  fluids  of  the  growing 
parts  of  all  plants.  They  are  composed  of  some  form  of  protein,  and 
it  is  to  these  that  Schleiden  has  given  the  name  of  Cytoblasts.  The 
Cytoblast  produces  from  its  surface  a  cell :  when  the  cell  has  become 
fully  grown  other  Cytoblasts  are  produced  in  its  interior,  which,  by 
producing  other  cells,  burst  the  parent  cell  and  increase  the  substance 
of  the  part  in  which  they  are  found.  A  growing  point  of  the  same 
nature  has  been  observed  in  the  tissues  of  the  animal  kingdom,  and 
it  has  been  thus  demonstraterl  that  in  the  original  growth  of  their 
tissues  there  is  an  identity  between  the  animal  and  vegetable  king- 
doms. Although,  when  first  made  known  by  Schleiden,  the  Cytoblast 
was  supposed  necessary  to  the  formation  of  every  cell  (and  this  led  to 
the  observation  by  Schwann  of  its  extensive  presence  in  the  animal 
kingdom),  it  has  since  been  pointed  out  by  Mohl  and  others  that  the 
great  mass  of  cells  originates  in  the  division  of  a  protoplastic  matter, 
which  is  not  found  in  the  form  of  a  nucleus,  but  of  a  vesicle  lining 
the  interior  of  the  cell.  This  substance  has  been  called  by  Mohl  the 
'  primordial  utricle.'  It  is  composed  of  the  same  material,  and  per- 
forms the  same  functions,  as  those  attributed  by  Schleiden  to  the 
Cytoblast.  Mr.  Huxley  proposes  to  call  the  proteinaceous  formative 
matter  originating  each  cell,  under  whatever  form  it  occurs,  the 
Endoplast.  Thus  the  terms  nucleus,  protoplasm,  primordial  utricle, 
and  endoplast  may  be  regarded  as  synonyms  of  Cytoblast.  [Cells  ; 
Tissues,  Vegetable  ;  Tissues,  Animal  ;  Histology.] 

CYTTARIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fwngi.  One  of  the  species,  C.  Darwinii,  grows  on  the  living  branches 
of  the  South  American  beeches,  and  is  described  by  Mr.  Berkeley  in 
the  '  Transactions  of  the  Linnrean  Society.'  It  forms  a  principal  part 
of  the  food  of  the  natives  of  Tierra  del  Fuego  during  many  months  of 
the  year. 


D 


DAB.  [Pleuronectid-e.] 
DABCHICK.  [Colymbim:.] 

DABCECIA  (from  St.  Dabeoc),  a  genus  of  Plants  belonging  to  the 
natural  order  Ericacew.  It  has  a  4-parted  calyx ;  the  corolla  oval, 
ventricose,  the  limb  4-toothed  ;  8  stamens  inclosed,  the  filaments 
dilated,  glabrous ;  the  anther  linear,  sagittate  at  the  base,  the  cells 
of  the  anthers  parallel,  loosened  at  the  apex,  dehiscing  lengthwise  ; 
the  stigma  simple,  truncate;  the  capsule  4-celled  with  a  aepticidal 
dehiscence.  There  is  but  one  species,  the  J),  polyfolia,  which  is  a 
dwarf  bushy  evergreen  shrub,  a  native  of  Ireland  and  the  Pyrenees. 
This  plant  is  the  Andromeda  Dabozcia  of  Linnrcus,  the  Erica  Dabozcia 
of  Smith,  the  Menziesia  Dabozcia  of  De  Candolle,  and  the  Menzicsia 
polyfolia  of  Jussieu.  In  Ireland,  which  is  its  only  locality  in  the 
British  Islands,  it  is  called  Irish  Whorts,  Cantabrian  Heath,  and  St. 
Dabeoc's  Heath.  It  is  a  pretty  shrub,  and  well  fitted  for  decorating 
the  fronts  of  shrubberies,  or  for  rockwork.  It  may  be  propagated  by 
dividing  the  whole  plant,  or  by  cuttings,  or  by  layers.  (Don,  Edin- 
buryh  Philosophical  Journal,  vol.  xvii.) 

DACE.  [Leuciscus.] 

DACELO.  [HALCYONLaa:.] 

DACNIS,  Cuvier's  name  for  a  genus  of  Birds  (-the  Pit-Pits  of 
Buffon)  which,  he  observes,  represent  the  Carouges  (Xanthomus)  in 
miniature  by  their  conical  and  sharp  bill.  D.  Cayana  is  of  a  cerulean 
blue ;  forehead,  shoulders,  wings,  and  tail,  black.  It  is  a  native  of 
Mexico. 

This  pretty  little  bird  is  the  Elotototl  of  the  Mexicans.  Hernandez 


says  that  it  lives  about  the  trees  of  the  Tetzcocan  Mountains  ;  that  it 
is  eatable  ;  that  it  does  not  sing,  and  that  therefore  it  is  not  kept  in 
the  houses  of  the  inhabitants. 


Pit-Pit  [Dacnis  Cuyuita), 
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DACRYDIUM. 


DAMSON. 
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DACRYDIUM,  a  genus  of  Gynmogenous  Plants  belonging  to  the 
natural  order  Taxacem.  One  of  the  species,  D.  taxifolium,  the 
Kakaterra-Tree  of  New  Zealand,  acquires  a  height  of  200  feet. 
From  its  branches  may  be  manufactured  a  beverage  resembling  in 
antiscorbutic  qualities  the  well-known  spruce-beer.  (Lindley,  Veget- 
able Kingdom.) 

DACTYLOPORA.   [Foraminifera.  Supplement.] 

DACTYLIS,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Grasses.  J),  glomerata,  Cocksfoot-Grass,  is  an  extremely  common 
plant  in  fields  and  waste  places,  growing  and  flowering  during  a  great 
part  of  the  summer.  It  has  in  its  wild  state  a  coarse  bluish  rough 
herbage,  and  a  flower-stem  about  three  feet  high,  divided  at  the 
point  into  a  loose  panicle,  each  of  whose  divisions  bears  a  cluster  of 
flowers  at  its  end.  The  glumes  are  2,  sharp-pointed,  keeled,  and 
rather  unequal ;  they  inclose  from  3  to  6  florets,  each  of  which  con- 
sists of  2  rough-ribbed  palese,  the  lower  and  outer  of  which  is  the 
broader,  and  tipped  with  a  short  bristle.  In  its  uncultivated  state 
this  is  a  coarse  hard  grass ;  nevertheless  it  is  readily  eaten  by  cattle, 
horses,  and  sheep.  It  strikes  its  roots  to  a  considerable  depth  in  the 
soil,  and  on  this  account  is  capable  of  enduring  the  drought  of  dry 
sandy  exposed  land.  Hence  in  such  situations,  where  scarcely  any 
other  pasture  can  be  procured,  as  in  the  naked  brecks  (or  undulating 
downs)  of  Noriclk,  it  is  of  great  value. 

Mr.  Sinclair  assures  us  that  Cocksfoot  forms  a  part  of  the  herbage 
of  pastures  most  celebrated  for  fattening  and  keeping  the  largest 
quantity  of  stock  in  Devonshire,  Lincolnshire,  and  the  vale  of  Ayles- 
bury ;  and  he  states  that  in  the  most  skilfully  managed  of  these  pas- 
tures the  foliage  of  the  Cocksfoot  was  only  to  be  distinguished  by  an 
experienced  eye  from  the  various  species  of  fine  pasture  grasses  with 
which  it  is  combined.  We  would  not  however  recommend  any  one 
laying  down  artificial  grass  to  employ  Cocksfoot  where  other  grasses 
can  be  made  to  succeed,  for  we  have  invariably  found  it  overgrowing 
the  sorts  with  which  it  was  mixed,  and  forming  coarse  tufts  which 
neither  feeding  nor  mowing  has  been  able  to  keep  down. 


Cocksfoot  Grass  [Darti/lis  glomerata), 
lj  a  spikelet  ranch  magnified ;  a,  a,  the  glumes  ;  2,  a  floret  with  the  palea?. 
DACTYLO'PTERUS  (Lacepede),  a  genus  of  Fishes  belonging  to 
the  order  Acanthopterygii  and  family  Loricati.  It  has  the  following 
characters : — Head  flattened,  large,  and  long,  and  rising  suddenly  from 
the  muzzle,  which  is  very  short ;  inferior  angle  of  the  pre-operculuni 
furnished  with  an  elongated  strong  spine  ;  operculum  without  spines  ; 
mouth  small ;  jaws  furnished  with  masses  of  minute  conical  teeth ; 
branchiostegous  rays  six  in  number;  some  of  the  anterior  rays  of  the 
dorsal  fin  free ;  subpectoral  rays  numerous,  very  long,  and  connected 
by  a  membrane ;  ventral  fins  with  four  rays ;  body  covered  with  hard 
carinated  scales. 

The  fishes  of  this  genus  are  classed  with  the  gurnards  ;  they  may 
however  be  readily  distinguished  from  the  typical  or  true  gurnards 
by  the  immense  size  of  the  pectoral  fins. 

In  the  true  gurnards  we  observe  three  detached  rays  situated  under 
the  pectoral  fins,  but  springing  from  the  same  base  :  in  our  present 
genus  these  rays  are  very  numerous,  immensely  long,  and  connected 
by  a  membrane.  By  means  of  these  large  fins,  the  length  of  which  is 
almost  equal  to  that  of  the  body  of  the  animal,  these  fishes  are  enabled 
to  sustain  themselves  in  the  air  for  several  seconds,  which  they  often 
do  to  escape  from  their  enemies  when  pursued ;  but  in  quitting  the 
waters  to  avoid  their  pursuers  in  that  element,  they  not  unfrequently 
fall  a  prey  to  the  frigate-birds  and  albatrosses. 

This  genus  contains  but  two  species,  one  of  which  has  been  long 
known ;  it  inhabits  the  Mediterranean,  and  is  the  Triglot,  volitans  of 


Linnaeus;  It  is  commonly  called  the  Flying-Gurnard  and  Flying-Fish; 
but  there  are  other  species  of  fish  which  have  obtained  thir  name,  on 
account  of  their  power  of  sustaining  themselves  for  a  few  seconds  out 
of  the  water.  The  other  species  inhabits  the  Indian  Seas,  and  is  the 
Dactylopterus  oricntalis  of  Cuvier. 


Dactylopterus  orienlalui 

Dactylopterus  volitans,  the  Flying-Gurnard,  varies  from  1  foot  to 
15  inches  in  length,  and  is  of  a  brown  colour  above,  with  spots  of 
a  deeper  tint :  the  sides  of  the  body  are  red,  and  the  under  parts  are 
of  a  pale  rose-colour.  The  large  pectoral  fins  are  of  a  blackish  tint, 
mottled  and  spotted  with  blue ;  the  ventral  and  anal  fins  are  of  a 
rose-colour ;  the  anterior  dorsal  is  gray,  with  clouded  markings  of  a 
deeper  hue  ;  the  posterior  dorsal  is  transparent,  and  its  rays  are  of 
a  pale  colour,  spotted  with  brown. 

DADDY-LONG-LEGS.  [Tipulid.e.] 

DiEDALION.  [Falconidve.] 

DAFFODIL,  the  English  name  of  Narcissus  Pseudo-Narcissus  and 
its  allies,  to  which  some  recent  botanists  have  given  the  generic  name 
of  A  jax.  [Narcissus.] 

DAFILA.  [Ducks.] 

DA'HLIA,  a  genus  of  Plants  belonging  to  the  natural  order  Com- 
positce.  Three  species  only  are  known,  all  natives  of  Mexico.  Of 
these,  two,  D.  coccinca  and  D.  Ccrrantcsii,  were  formerly  cultivated 
in  this  country,  but  not  sporting  into  varieties,  and  being  much  less 
beautiful  than  D.  variabilis,  they  are  not  now  seen  in  gardens. 
D.  variabilis  itself  is,  in  its  wild  state,  a  bushy  herbaceous  plant, 
7  or  8  feet  high,  with  single  purple  or  lilac  flowers,  and  is  by  no 
means  remarkable  for  its  beauty.  In  cultivation  however  it  is  so 
readily  improved  in  size  and  form,  and  sports  into  such  endless 
varieties  in  stature,  leaves,  and  flowers,  that  it  has  become  the  most 
extensively  cultivated  florist's  plant  of  the  present  day.  Its  innumer- 
able sorts  are  the  glory  of  our  gardens  in  the  autumn,  and  are  quite 
unrivalled  at  that  season  of  the  year  :  they  are  however  destroyed  by 
the  earliest  frosts.    [Dahlia,  in  Arts  and  Sc.  Div.] 

DAISY,  or  DAY'S  EYE,  the  little  perennial  plant  called  Bellis 
perennis  by  botanists.  Like  most  composite  flowers,  it  has  proved 
productive  of  varieties  when  domesticated ;  but  they  have  almost 
disappeared,  except  from  old-fashioned  or  cottage  gardens.  [Bellis.] 

DALBERGIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fabacem,  named  in  honour  of  Nicholas  Dalberg,  a  Swedish  botanist. 
It  has  a  campanulate  calyx,  5-toothed ;  a  papilionaceous  corolla,  the 
petals  of  the  keel  connected  to  the  apex ;  8-10  stamens,  sometimes 
all  monadelphous,  with  the  tube  or  sheath  cleft  in  front,  sometimes 
divided  into  two  equal  opposite  bundles.  It  has  a  stipitate  mem- 
branous compressed  legume,  which  is  flat,  oblong,  and  tapers  to  both 
ends.  The  seeds,  which  vary  from  1  to  3,  are  compressed  and 
remote.  The  species  are  sometimes  trees,  but  usually  climbing 
shrubs,  with  impari-pinnate  leaves. 

D.  Sissoo,  has  five  alternate  leaflets,  glabrous  above,  pubescent 
beneath.  It  is  a  native  of  Bengal,  where  the  timber  is  much  prized, 
and  is  known  by  the  name  of  Sissoo. 

D.  monetaria,  another  of  the  species,  yields  a  resin  very  similar  to 
Dragon's  Blood. 

There  are  about  22  species  of  this  genus,  none  of  which  are  of  any 
known  use  except  those  mentioned. 
DAMA.  [Cervine.] 
DAMALIS.  ■  [Antilope.e.] 
DAMASK-ROSE.  [Rosa.] 
DAME'S  VIOLET.  [Hespeius.] 
DAMMARA,  Dammer-Pine.  [Ao-aTHIS.] 

DAMOURITE,  a  Mineral  found  iu  the  United  States.  It  is  a 
hydrous  silicate  of  alumina  and  potash.  [Pheun'ite.] 

DAMSON,  or  DAMASCENE  (from  Damascus),  a  race  of  plums 
cultivated  in  this  country  for  the  sake  of  thejr  hardiness  and  prolific 
habits.  They  are  a  mere  form  of  the  domestic  plum,  from  which 
there  are  no  certain  characters  to  distinguish  them,  except  the 
abundance  of  their  late  oval  fruit,  and  the  property  they  possess  ot 
propagating  by  suckers.     All  the  varieties  are  used  for  kitcheu 
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DAPTUS. 


purposes  principally,  and  are  generally  confined  to  the  gardens  of 
cottages  or  farm-houses,  where  the  quantity  of  produce  is  more 
valued  than  its  quality.  Much  the  finest  variety  of  this  sort  of  plum 
is  that  called  the  Shropshire  Damson,  which  is  extensively  multiplied 
in  the  nurseries  by  grafting.    [Plum,  in  Auts  and  Sc.  Div.] 

DAN^EACEjE,  Danceworts,  a  small  natural  order  of  Plants  related 
to  the  Ferns.  They  have  all  the  habit  of  Dorsiferous  Ferns,  but  their 
spore-cases  are  ringless  and  combined  in  masses,  splitting  irregularly 
by  a  central  cleft.  The  species  are  all  tropical.  It  embraces  the  fol- 
lowing genera  : — Kaulfussia,  Angioptcris,  Danoza,  Eupodiuni,  Marattia, 
and  about  fifteen  species.  Angiopteris  evecta  is  said  to  be  employed  in 
the  Sandwich  Islands  to  perfume  cocoa-nut  oil.  The  rhizome  of  a 
species  of  Marattia  is  eaten  by  the  Sandwich  Islanders. 

DANBURITE,  an  American  Mineral.  It  occurs  crystallised.  Its 
primary  form  is  an  oblique  rhombic  prism.  The  colour  honey-yellow, 
becoming  nearly  white  by  decomposition  ;  streak  white.  Hardness 
7'5.  Lustre  vitreous ;  translucent,  transparent.  Specific  gravity  2'83. 
It  is  found  at  Danbury,  Connecticut.  The  following  is  the  result  of 
an  analysis  by  Shepard  : — 

Silica   .  .56' 

Lime  28'33 

Alumina  1*7 

Yttria  -85 

Potash,  Soda,  and  loss  5 '12 

Water  8"  —100 

DANDELION,  a  corruption  of  the  French  name  Dent  de  Lion,  or 
Lion's  Tooth,  a  common  weed,  with  a  tapering  milky  perennial  root, 
resembling  that  of  succory.  It  is  the  Leontodon  Taraxacum  of 
botanists.  [Leontodon.] 

DANEWORT.  [Sambucus.] 

DAPE'DIUM,  changed  by  Agassiz  to  Dapedius,  one  of  the  first 
described  British  genera  of  Fossil  Ganoid  Fishes.  To  D.  politum  of 
De  la  Beche  ('  Geol.  Trans.,'  2nd  series,  vol  i.  pi.  vi.)  six  others  are 
added  by  Agassiz,  all  from  the  Lias. 

DAPHNE,  a  genus  of  Plants  belonging  to  the  natural  order 
Thymclacea:,  containing  many  species,  inhabiting  the  more  temperate 
parts  of  Europe  and  Asia.  Among  them  some  are  cultivated  in 
gardens  for  their  beauty  or  fragrance,  others  are  of  medicinal 
importance,  and  a  few  are  employed  in  the  manufacture  of  hemp  and 
paper.    We  shall  briefly  notice  the  more  remarkable  of  these. 

The  genus  Daphne  is  distinguished  in  its  natural  order  by  having 
8  or  10  stamens  inclosed  within  the  calyx,  a  simple  stigma,  a 
succulent  fruit,  and  a  calyx,  the  orifice  of  whose  tube  is  destitute  of 
appendages. 

D.  Mezereum,  the  Mezereon  of  the  gardens,  is  a  deciduous  plant, 
with  white  or  purple  fragrant  flowers,  sitting  close  to  the  stem,  and 
appearing  on  the  naked  branches  before  the  leaves  are  unfolded.  It 
is  a  favourite  in  gardens,  and  succeeds  in  almost  any  well-drained 
light  soil  where  the  air  is  not  poisoned  by  the  smoke  of  coal-fires.  It 
is  found  wild  in  the  mountainous  woods  of  many  parts  of  the  middle 
and  south  of  Europe.  It  is  met  with  in  woods  in  various  counties 
of  England.    The  berries  are  smooth,  shining,  and  bright  red. 

All  the  parts  of  this  and  indeed  of  the  other  species,  as  far  as 
they  have  been  examined,  are  extremely  acrid  and  poisonous.  If  the 
bark  is  bruised  and  applied  to  the  skin,  it  produces  severe  blisters, 
and  is  sometimes  substituted  for  cantharides  when  that  drug  cannot 
be  employed  with  safety.  Taken  internally,  the  bark,  leaves,  and 
fruit,  act  as  cathartics,  but  require  to  be  administered  with  extreme 
caution  ;  for  they  are  apt  to  produce  dangerous  and  even  fatal  con- 
sequences. Linnoeus  speaks  of  a  person  having  been  killed  by  a 
dozen  Mezereon  berries ;  and  they  are  employed  in  Sweden  to  poison 
wild  animals.  According  to  Fee,  the  very  odour  of  Daphne,  agi-ee- 
able  as  it  is,  is  attended  with  danger ;  he  says  that  if  kept  in  sitting- 
rooms  they  will  bring  on  headache  and  fainting.  It  is  moreover 
asserted  that  Russian  and  Tartarian  women  sometimes  rub  the  berries 
of  the  Mezereon  on  their  cheeks  to  produce  a  slight  irritation,  which 
of  course  gives  the  effect  of  rouge,  only  in  a  more  permanent  degree. 
(Mezereon,  in  Arts  and  Sc.  Div.) 

D.  Laurcola,  the  Spurge  Laurel,  is  another  British  species,  found 
wild  commonly  in  woods  and  hedges.  It  is  a  handsome  evergreen 
.  bush,  with  the  aspect  of  a  laurel.  The  leaves  are  placed  very  close 
together ;  they  are  of  a  leathery  consistence,  deep  green,  lanceolate, 
acute,  and  narrowed  to  the  base.  The  flowers  are  green,  and  grow 
in  little  short  clusters,  which  are  nearly  concealed  by  the  leaves.  The 
berries  are,  when  ripe,  a  deep  purple  black.  We  have  no  species  that 
grows  more  readily  beneath  the  shade  of  trees ;  and  as  its  appear- 
ance is  highly  ornamental,  it  would  be  a  most  useful  garden  plant, 
if  it  were  not  for  the  dangerous  berries,  which  children  are  apt  to  eat. 
An  ointment  for  keeping  blisters  open  is  prepared  from  this  plant. 

D.  pontica.  One  of  the  plants  which  is  reputed  to  have  contributed 
to  the  poisonous  quality  of  the  honey  that  was  eaten  by  Xenophon's 
soldiers,  is  very  like  this  species,  and  is  often  cultivated  as  a  hardy 
evergreen. 

D.  Qnidium,  the  Garou-Bush,  an  evergreen  with  narrow  sharp- 
pointed  erect  light-green  leaves,  and  branching  clusters  of  white 
fragrant  flowers,  is  a  common  plant  in  dry  waste  places  in  the  south 
of  Europe.    It  will  not  live  in  the  open  air  in  England,  except  in  the 


warmest  counties.  Both  the  berries  and  leaves  are  employed  by  the 
French  as  purgatives.  The  plant  also  affords  a  good  yellow  dye. 

D.  Cncorum,  a  native  of  grassy  places  in  the  Alps  of  Switzerland 
and  the  rest  of  Central  Europe,  with  its  trailing  stems,  numerous 
small  narrow  blunt  deep-green  leaves,  and  clusters  of  rich  purple 
fragrant  flowers,  is  one  of  the  most  beautiful  of  all  plants,  when  it 
finds  a  soil  and  climate  that  suit  it.  At  Bagshot,  for  instance,  and  in 
similar  situations,  it  is  under  good  management  quite  unrivalled  by 
the  other  hardy  shrubs  among  which  it  grows.  It  will  not  succeed 
where  the  soil  is  otherwise  than  sandy  and  peaty,  nor  can  it  bear  the 
impure  atmosphere  of  large  towns. 

D.  collina,  D.  alpina,  D.  Neapolitana,  and  D.  Tarton-raira  are  other 
species  cultivated  in  gardens.  The  first  has  dull  purple  sweet-scented 
flowers,  and  is  sufficiently  common  in  collections ;  the  others  are  rarer. 
All  are  impatient  of  wet  in  winter ;  but  if  at  that  season  kept  tolerably 
dry  will  bear  considerable  frost,  and  are  desirable  garden  plants  in  the 
milder  parts  of  England. 

In  addition  to  the  acrid  and  dangerous  properties  which  appear 
to  be  common  to  them  all,  some  species  are  remarkable  for  the  tough- 
ness of  their  fibre,  and  for  the  economical  purposes  to  which  they  are 
applied.  From  D.  Cannabina  is  prepared  the  best  kind  of  writing- 
paper  in  China,  according  to  Loureiro ;  but  it  must  be  observed  that 
this  statement,  if  true,  is  at  variance  with  what  is  observed  in  Nepaul, 
where  the  daphne-paper  is  very  brittle  and  bad. 

D.  Lagetta,  the  Lace-Bark-Tree  of  Jamaica,  is  most  remarkable  for 
the  tenacity  of  the  fibre  of  which  its  bark  consists,  and  for  the  facility 
with  which  it  may  first  be  separated  into  thin  layers  and  then  into 
distinct  meshes.  If  the  inner  bark  of  this  plant  be  macerated  in 
water  it  may  be  readily  separated  into  layers  no  thicker  than  the 
finest  lace,  and  which  after  having  been  pulled  a  little  sideways 
resembles  in  some  measure  that  fabric.  King  Charles  II.  is  said  to 
have  had  a  cravat,  frill,  and  ruffles  of  Lace-Bark  presented  to  him  by 
his  governor  of  Jamaica. 

DAPHNIA,  a  genus  of  Entomostracous  Crustacea,  belonging  to  the 
division  Branchiopoda,  the  order  Cladocera,  and  is  the  type  of  the 
family  Daphniada.  This  genus  is  characterised  by  Baird  as  follows  : 
Head  produced  downwards  into  a  more  or  less  prominent  beak. 
Superior  antenna;  exceedingly  small,  1 -jointed,  and  situated  under  the 
beak  ;  inferior  antennae  large  and  powerful. 

Several  other  genera  have  been  formed  out  of  the  species  that  were 
formerly  referred  to  the  genus  Daphnia.  [Branchiopoda.] 

D.  Pulex  (Latreille),  the  Water-Flea,  is  the  best  known  species  of 
this  genus.  It  is  known  by  a  multitude  of  names,  the  most  common 
of  which  is  the  Water-Flea.  The  whole  of  the  species  however  have 
this  designation.    The  following  are  some  of  the  synonyms  : — 


Monoculus  Pulex,  Linnoeus. 
Dap>hne  pennata,  Muller. 
Daphnia  ramosa,  Koch. 
Pou  Aquatique,  Joblot. 
Vermes  minimi  rubri,  Bennett. 


Daphne  Pulex,  Muller. 
Pulex  arborescens,  Swammerdam. 
Puceron  Branchu,  Trembley. 
Le  Perroquet  d'Eau,  Geoffroy. 
Animaletti  Aquatici,  Redi. 


This  little  creature  forms  a  beautiful  object  for  the  microscope.  Its 
shell  or  carapace  is  transparent,  and  through  it  can  be  seen  the  whole 
of  its  interior  organisation.  The  lower  extremity  of  the  valves  termi- 
nates in  a  sharp  spine,  which  is  serrated  at  the  edges.  The  head  is 
large;  the  superior  antennae  are  very  small,  whilst  the  inferior  antennae 
are  very  large.  The  male  is  much  smaller  than  the  female,  and  is 
comparatively  rarely  met  with.  It  is  found  commonly  in  ponds  and 
ditches  round  London  at  all  seasons  of  the  year.  It  is  frequent  in 
the  cisterns  which  supply  the  houses  of  London  with  water. 

D.  psittacea,  Baird.  It  closely  resembles  the  last  species,  but  Dr. 
Baird  says,  upon  close  examination,  "  The  form  of  the  head  and  the 
serrated  dorsal  margin  distinguish  it  very  readily." 

D.  Schccfferi,  is  a  larger  species  than  D.  Pulex.  It  is  about  the 
fifth  of  an  inch  in  length  and  two  lines  broad.  Their  motion  through 
the  water  is  peculiar,  being  a  tumbling  wavy  sort  of  movement.  They 
remain  at  the  bottom  of  the  water.  They  are  very  much  infested 
with  species  of  Vorticella. 

D.  vetula  is  common  round  London,  and  has  a  smaller  head  than 
D.  Pulex.  It  is  the  Daphnia  sima  of  Muller  and  Monoculus  simus  of 
Gmelin. 

There  are  three  other  species  noticed  by  Dr.  Baird  in  his  '  British 
Entomostraca.'  D.  reticulata,  D.  rotunda,  and  D.  mucronata.  The 
last  is  a  rare  species. 

(Baird,  Natural  History  of  British  Entomostraca.) 

DA'PSUS,  a  genus  of  Coleopterous  Insects.  [Eumorphus.] 

DAPTRIUS.  [FALCONIDJ3.] 

DA'PTUS  (Fischer),  a  genus  of  Coleopterous  Insects  belonging  to 
the  family  Harpalidas.  It  has  the  following  characters  : — Mentum 
deeply  emarginated  and  without  any  tooth-like  process  in  the  middle  ; 
antennas  rather  short,  and  moniliform ;  second  joint  of  the  labial  palpi 
somewhat  oval ;  four  basal  joints  of  the  four  anterior  tarsi  slightly 
dilated,  short,  and  triangular;  body  more  or  less  elongated,  the  elytra 
with  their  outer  margins  almost  parallel. 

D.  vittatus  is  of  a  pale  yellowish  colour,  with  an  oblong  black  spot 
on  each  elytron ;  the  head  and  thorax  are  more  or  less  clouded  with 
brown  or  black  in  some  specimens. 

This  species  is  about  a  quarter  of  an  inch  in  length,  and  inhabits 
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sandy  districts  in  the  vicinity  of  water  in  the  southern  parts  of  Russia 
and  France. 

B.  incrassetus  (Dejean)  has  the  same  colouring  as  the  last,  but  it  is 
of  a  larger  size,  being  upwards  of  half  an  inch  in  length.  It  inhabits 
North  America. 

DARNEL.  [Lolium.] 

DA'RNIS  (Fabricius),  a  genus  of  Insects  belonging  to  the  order 
Hemiptera  and  family  Cercopidce.  The  species  of  this  genus  have  the 
posterior  part  of  the  pro-thorax  prolonged  so  as  totally  to  cover  the 
upper  part  of  the  abdomen  and  wings,  or  nearly  so  :  this  portion  of 
the  pro-thorax  is  of  the  form  of  an  elongated  and  arched  triangle. 
[Cicadella.] 

DAROO-TREE  is  the  Ficus  Sycamorus,  the  Egyptian  Sycamore. 
[Ficus.] 
DASYORNIS.  [Merulidje.] 
DASYPROCTA.  [Agouti.] 
DASYPUS.  [Armadillo.] 
DASYURUS.  [Marsupiata.] 
DATE-PALM.  [Phcenix.] 

DATHOLITE,  a  Mineral  which  contains  Boracic  Acid,  Silica,  and 
Lime.  It  has  been  found  at  Arendahl  in  Norway,  and  a  few  other 
places.  It  occurs  both  massive  and  crystallised  in  rhombic  prisms, 
the  lateral  edges  and  the  solid  angles  of  which  are  usually  replaced 
by  planes.  The  colour  of  Datholite  is  grayish  or  greenish  white,  and 
it  is  translucent.  Its  specific  gravity  is  about  3.  It  yields  to  the 
knife.  The  fracture  is  imperfect  conchoidal.  The  lustre  is  some- 
what vitreous.  According  to  the  analysis  of  Vauquelin,  it  consists 
of 

Boracic  Acid  21  67 

Silica  37 'CO 

Lime  34' 

Water  5  5 
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DATISCA'CE^E,  Batiscads,  a  small  natural  order  of  Plants  allied 
to  Begoniacea:  and  Cucurbitacece,  and  the  other  apetalous  orders  in 
their  vicinity,  but  distinguished  by  its  inferior  ovary  with  parietal 
placenta;.  It  has  unisexual  flowers;  the  males  have  a  calyx  of 
several  pieces,  and  from  8  to  15  stamens;  the  females  have  an  obsolete 
superior  calyx,  and  three  little  recurved  stigmas  at  the  apex  of  an 
oblong  1-celled  ovary,  with  3  many-seeded  parietal  placenta;.  The 
seed-vessel  opens  at  the  end  like  that  of  Reseda;  the  seeds  are 


A  male  plant  of  Datisca  Cannalina  ;  A,  a  cluster  of  ripe  fruit  from  a 
female  plant. 


inclosed  in  a  finely  netted  bag,  and  contain  a  straight  embryo  with- 
out albumen.  The  order  has  3  genera  and  4  species.  Datisca 
Cannabina,  the  commonest  plant  of  the  order,  is  an  herbaceous 
dioecious  perennial,  with  stems  about  3  feet  high,  pinnated  leaves 
with  from  5  to  9  ovate-acuminate  coarsely-serrated  leaflets,  and  long 
racemes  of  flowers  collected  in  clusters  in  the  axils  of  long  linear 
bracts.  It  is  a  native  of  the  southern  parts  of  Europe,  where,  espe- 
cially in  Candia,  it  is  used  on  account  of  its  bitter  tonic  properties 
as  a  substitute  for  Peruvian  bark  ;  it  also  affords  a  yellow  dye. 

DATU'RA,  a  genus  of  Solanaceous  Plants,  with  a  funnel-shaped 
angular  5-lobed  calyx,  a  corolla  of  a  similar  form,  but  much  larger, 
and  a  4-celled  capsule,  which  is  either  smooth  or  muricated  exter- 
nally ;  the  base  of  the  calyx  moreover  adheres  to  the  seed-vessel  in 
the  form  of  a  circular  disc. 

Several  species  of  this  genus  are  known  in  cultivation,  the  very 
large  size  of  their  funnel-shaped  flowers  rendering  them  conspicuous 
objects ;  they  have  however  a  nauseous  odour,  and  are  only  hand- 
some when  in  flower,  for  which  reason  they  are  not  general  favourites. 
They  are  all  exotics,  with  the  exception  of  the  following,  in  whose 
properties  they  coincide. 

B.  Stramonium,  the  Thorn-Apple,  is  by  no  means  an  uncommon 
annual  upon  dunghills,  rubbish-heaps,  and  waste-places  near  houses. 
It  grows  about  3  feet  high,  with  a  light-green  stiff  stout  stem,  which 
is  slightly  downy  near  the  upper  end.  The  leaves  are  broad,  oval, 
stalked,  sharp-pointed,  sinuous,  and  angular.  The  flowers  are  large, 
white,  or  occasionally  dull  light  purple,  and  grow  singly  from  the  side 
of  the  stem  opposite  the  origin  of  the  leaves ;  they  are  erect,  and 
placed  upon  a  very  short  peduncle.  Their  calyx  is  tubular,  elon- 
gated, a  little  swollen  at  the  lower  end,  with  five  prominent  ribs, 
ending  in  as  many  sharp-pointed  lobes ;  after  flowering,  it  all  drops 
off,  except  the  base,  which  surrounds  the  fruit  in  the  form  of  a  cir- 
cular disc.  The  corolla  is  much  larger  than  the  calyx,  of  a  similar 
form,  but  its  lobes  are  more  taper-pointed.  There  are  five  stamens, 
which  are  inclosed  in  the  tube  of  the  corolla.  The  ovary  is  covered 
with  small  sharp  points,  and  contains  four  cells,  in  each  of  which  is  a 
considerable  number  of  ovules.  The  style  is  cylindrical,  smooth,  and 
enlarged  at  the  upper  end.  The  fruit  is  a  spiny  oval  capsule  of  four 
imperfect  cells,  which  communicate  with  each  other  in  pairs.  The 
seeds  are  brown,  kidney-shaped,  with  a  scabrous  surface. 

This  plant  is  well  known,  under  the  name  of  Stramonium,  as  a 
powerful  and  dangerous  narcotic.  Its  leaves  and  seeds  are  the  parts 
employed,  and  they  are  found  to  possess  properties  similar  to  those  of 
henbane  and  belladonna.  The  leaves  are  occasionally  smoked,  espe- 
cially by  country  people,  as  a  remedy  for  asthma ;  the  seeds  are 
employed  by  thieves  to  drug  the  beverage  of  their  victims.  In  small 
doses  they  produce  symptoms  of  frenzy ;  in  larger  quantities  stupor 
and  death.  The  poisonous  principle  of  this  and  other  species  is  con- 
sidered a  peculiar  vegetable  alkali,  and  called  Daturiue.  [Stramonium, 
in  Arts  and  Sc.  Div.] 

B.  arborea  and  D.  bicolor,  beautiful  arborescent  South  American 
plants,  the  former  with  long  white  flowers,  and  the  latter  with  yellow 
or  scarlet  ones,  are  noble  objects  in  the  gardens  of  this  country. 
They  participate  in  the  properties  of  the  true  Daturas,  but  they  are 
not  now  considered  .to  be  genuine  species,  on  account  of  their  calyx 
slitting  on  one  side,  and  remaining  permanent  around  the  base  of  the 
fruit.    They  are  stationed  in  a  genus  called  Brugmansia. 

DAUCUS,  a  genus  of  Plants  belonging  to  the  natural  order  Umbelli- 
ferce.  It  has  hispid  fruit,  of  a  somewhat  compressed  ovate  or  oblong 
form,  the  primary  ridges  filiform  and  quite  bristly,  the  secondary 
ridges  prominent,  winged,  and  divided  at  the  edge  into  a  number  of 
fine  teeth  or  hooks.  De  Candolle  enumerates  38  species,  chiefly 
biennials,  but  it  is  doubtful  whether  several  of  them  are  not  mere 
varieties  of  each  other. 

B.  Carota,  the  only  one  to  which  general  interest  attaches,  is  the 
Carrot.  This  plant,  which  grows  wild  all  over  Europe  in  chalky  soil, 
is  believed  to  be  the  origin  of  our  garden  carrot,  but  there  is  no 
record  of  its  having  first  begun  to  change  its  hard  wiry  juiceless  wild 
root  for  the  nutritious  succulent  carrot  of  the  gardens.  De  Candolle 
gives  for  the  range  of  the  wild  plant  the  meadows  and  pastures  of 
Europe,  the  Crimea,  and  Caucasus,  whence  it  has  been  transported 
into  China,  Cochin  China,  America,  and  elsewhere.  [Carrot,  in 
Arts  and  Sc.  Div.] 

D.  gummifer  is  known  by  having  its  radical  leaves  triangular.  It  is 
found  on  the  sea-coast  of  the  south  of  England,  and  is  also  called 
D.  maritimus. 

DAVILLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Dilleniacece.  It  has  5  very  unequal  sepals,  which  increase  after 
flowering ;  from  1  to  6  petals,  with  linear  filaments  dilated  upwards. 
The  single  carpel  is  testaceous,  from  1  to  2-seeded,  inclosed  in  the  two 
inner  concave  valve-like  sepals.  The  seeds  are  solitary,  enveloped  in 
an  arillus,  which  is  only  open  at  the  apex. 

B.  elliplica  has  a  shrubby  erect  much-branched  stem,  with  hairy 
branchlets.  The  leaves  are  elliptical,  obtuse  at  each  end,  entire, 
between  crustaceous  and  leathery,  rough  and  hairless  above,  downy  and 
netted  beneath ;  the  petiole  villous  on  the  under  side.  The  racemes 
are  hairy  and  bracteolate ;  the  sepals  silky.  The  petals  from  1  to  6, 
somewhat  obcordate.  This  plant  is  an  astringent,  and  furuishos  the 
vulnerary  called  Sambaibinha  in  Brazil 
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D.  rugosa  is  also  a  native  of  the  forests  of  Brazil,  and  has  a  twining 
stem  with  hairy  twigs.  The  leaves  are  oblong,  remotely  and  obso- 
letely  serrated,  rough  and  hairless  above,  shaggy  beneath  on  the 
principal  veins.  The  petioles  are  very  shaggy  beneath.  The  pedun- 
cles and  pedicels  hairy.  It  has  two  or  three  petals.  Like  the  former 
species  it  is  an  astringent,  and  is  used  in  swellings  of  the  legs  and 
different  parts  of  the  body  in  South  America. 

DAVITE,  a  name  given  to  a  Sulphate  of  Alumina,  found  in  a  warm 
spring  which  contains  sulphuric  acid,  near  Bogota  in  Columbia.  It 
occurs  massive,  is  of  a  fine  fibrous  structure,  a  white  colour,  and  silky 
lustre.    It  is  very  soluble,  and  has  a  very  astringent  taste. 

DAVYNE,  a  Siliceous  Mineral,  found  in  cavities  in  some  of  the 
masses  ejected  from  Vesuvius.  The  primary  form  is  a  rhomboid,  but 
it  occurs  in  regular  hexagonal  prisms,  with  the  terminal  edges  trun- 
cated. Its  fracture  is  conchoidal ;  cleavage  parallel  to  the  planes  of 
the  hexagonal  prism.  It  is  transparent,  colour  white  or  yellowish- 
brown.  Streak  white,  lustre  vitreous,  pearly  upon  the  cleavage 
planes.    Hardness,  5'0  to  5-5.   Specific  gravity,  2"4. 

DAY-LILY.  [Hemerocallis.] 

DEAD-MAN'S  FINGERS  [Alcyonimj.] 

DEAD-MAN'S  TOES.  [Alcyonidje.] 

DEAD-NETTLE.  [Lamium.] 

DEADLY-NIGHTSHADE.  [Atkopa.] 

DEAL-FISH.  [Trachypterds.] 

DEATH-WATCH.  Every  one  has  heard  of  the  Death-Watch,  and 
knows  of  the  superstitious  notion  of  the  vulgar,  that  in  whatever 
house  its  drum  is  heard  one  of  the  family  will  die  before  the  end  of 
the  year.  These  terrors  in  particular  instances,  when  they  lay  hold 
of  weak  minds,  especially  of  sick  or  hypochondriac  persons,  may  cause 
the  event  that  is  supposed  to  be  prognosticated.  A  small  degree  of 
entomological  knowledge  however  would  relieve  them  from  their  fears, 
and  teach  them  that  this  heart-sickening  tick  is  caused  by  a  small 
beetle  giving  a  call  to"  its  companion. 

Authors  were  formerly  not  agreed  concerning  the  insect  from  which 
this  sound  of  terror  proceeded,  some  attributing  it  to  a  kind  of  wood- 
louse  and  others  to  a  spider.  The  earliest  scientific  account  of  it  is 
probably  that  by  Mr.  Benjamin  Allen,  written  in  1695,  and  published 
in  the  '  Philosophical  Transactions,'  vol.  xx.  p.  370,  where  the  writer 
calls  it  Scurabctus  galcatus  puhator ;  followed,  vol.  xxii.  p.  832,  by 
another  account  from  the  celebrated  Dr.  William  Derham,  dated 
Upminster,  July  21,  1701.  Swammerdam  ('Bibl.  Nat.' edit.  Hill,  i. 
125),  and  Shaw  (' Nat.  Misc.' hi.  104),  have  also  written  upon  this 
insect.  It  is  a  received  opinion  now,  adopted  upon  satisfactory  evi- 
dence, that  the  sound  called  the  death-watch  is  produced  by  certain 
beetles  belonging  to  the  timber-boring  genus  Anobium.  Latreille 
observed  Anobium  striatum  to  produce  the  sound  in  question;  but 
the  species  whose  proceedings  have  been  most  noticed  by  British 
observers  is  Anobium  tesscllatum.  When  spring  is  far  advanced  these 
insects  commence  their  ticking,  which,  as  already  mentioned,  is  only 
a  call  to  each  other,  to  which,  if  no  answer  be  returned,  the  animal 
repeats  it  in  another  place.  It  is  thus  produced  :  raising  itself  upon 
its  hind  legs,  with  the  body  somewhat  inclined,  it  beats  its  head  with 
great  force  and  agility  upon  the  plane  of  position  ;  and  its  strokes  are 
so  powerful  as  to  make  a  considerable  impression  if  they  fall  upon 
any  substance  softer  than  wood.  The  general  number  of  distinct 
strokes  in  succession  is  from  seven  to  nine  or  eleven.  They  follow 
each  other  quickly,  and  are  repeated  at  uncertain  intervals.  In  old 
houses,  where  these  insects  abound,  they  may  be  heard  in  warm 
weather  during  the  whole  day.  The  noise  exactly  resembles  that 
produced  by  tapping  moderately  with  the  nail  upon  the  table ;  and 
when  familiarised  the  insect  will  answer  very  readily  the  tap  of  the 
nail.  (Brand's  'Popular  Antiq.' ;  Kirby  and  Spence's  '  Introd.  to 
Entomology/ edit.  1828,  i.  36;  ii.  382;  Wallis's  '  Hist.  Northumb.' 
i.  367.)  The  superstition  that  the  clicking  of  this  insect  is  a  death- 
omen  is  mentioned  by  Baxter  in  his  '  World  of  Spirits,'  p.  203. 

This  is  only  one  of  many  instances  in  which  natural  occurrences 
have  been  regarded  with  superstition  and  terror,  and  is  a  good  illus- 
tration of  the  folly  and  danger  of  referring  material  phenomena  to 
spiritual  causes. 

DEATH'S-HEAD  MOTH.  [Sphingidjb.] 

DECAPODA.  [Crustacea.] 

DEER.  [CERVIDiE.] 

DEER-LIKE  ANTELOPES.  [AntilopejE.] 
DELPHINAPTERUS.  [Cetacea.] 

DELPHI'NIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Ranunculacece.  It  consists  of  annual  or  perennial  herbaceous  plants, 
with  irregular  spurred  flowers,  the  colours  of  which  are  often  of  the 
most  vivid  blue.  They  are  very  nearly  allied  to  the  Aconites,  from 
which  they  differ  merely  in  their  upper  sepal  being  lengthened  at  the 
base  into  a  spur  instead  of  at  the  back  into  a  helmet,  and  in  the  petals 
having  no  spur  at  all,  but  being  deformed  stalked  bodies  altogether 
different  in  form,  and  often  in  colour,  from  the  sepals. 

The  species  abound  in  the  temperate  parts  of  the. northern  hemi- 
sphere, and  are  often  cultivated  in  gardens  under  the  name  of 
Larkspurs. 

D.  consolida  is  a  hardy  annual,  of  which  many  varieties  are  known 
as  Rocket  Larkspurs.  It  is  found  wild  in  sandy  and  chalky  fields  in 
Great  P*-itain. 


D.  Barlowii  is  a  magnificent  double-flowered  perennial  hybrid ;  and 
the  Bee-Larkspurs,  consisting  of  D.  grandiflorum,  D.  Sibiricum,  D.  Chi- 
nense,  D.  mesoleucum,  and  many  more,  are  amongst  the  most  showy 
plants  of  our  gardens.  These  latter  derive  their  name  from  a  striking 
resemblance  on  the  part  of  the  petals  to  the  black  body  of  an  humble- 
bee  covered  with  yellow  hairs ;  the  head  and  legs  of  the  insect  being 
supposed  to  be  immersed  in  the  cup  of  the  flower. 

The  only  species  that  has  been  applied  to  any  useful  purpose  is 
Stavesacre  (D.  Staphisagria),  an  annual  inhabiting  the  warmer 
countries  of  the  south  of  Europe.  It  has  an  upright  branched  stem 
about  two  feet  high  covered  all  over  with  close  velvety  down,  and 
generally  of  a  greenish  purple  colour.  Its  lower  leaves  are  round,  on 
long  stalks,  heart-shaped  at  the  base,  and  divided  into  5,  7,  or  9 
deep  lobes  of  an  oval  or  lanceolate  figure ;  they  are  sharp-pointed, 
and  either  undivided  or  cut  into  a  few  lateral  incisions  ;  on  the  upper 
side  they  are  deep  green  and  almost  smooth  ;  on  the  under  they  are 
paler  and  velvety.  The  flowers  are  a  dull  grayish  green,  arranged  in 
a  lax  spike  at  the  extremity  of  the  ramifications  of  the  stem;  their 
stalk  is  short  and  velvety,  and  has  three  linear  short  bracts.  The 
sepals  are  green  and  velvety  externally,  with  a  short  spur  curved 
downwards.  The  four  petals  are  separate  from  each  other  and  smooth  ; 
the  two  upper  are  oval  and  rather  long ;  the  two  lower  have  short 
stalks  and  a  rounded,  irregular,  toothletted  limb.  The  fruit  is  com- 
posed of  three  woolly  capsules  filled  with  grayish  irregularly-triangular 
compressed  very  acrid  bitter  seeds.  [Staphisagria,  in  Arts  and 
Sc.  Div.] 

DELPHINORHYNCHUS.  [Cetacea.] 
DELPHINUS.  [Cetacea.] 

DELTHY'RIS.  Dalman  proposed  this  generic  name  as  a  substitute 
for  the  Spirifera  of  Sowcrby,  but  few  writers  on  fossil  Brachiopoda 
have  adopted  it. 

DELUNDUNG.  [Prionodon.] 

DEMOISELLE.  [Grdidjl.] 

DENDRO'BIUM,  an  extensive  genus  of  East  Indian  Epiphytical 
Plants,  found  in  the  whole  of  the  damp  tropical  parts  of  Asia,  and  a 
little  beyond  the  tropics  in  Japan  and  Australia,  but  unknown  in  the 
rest  of  the  world.  Above  a  hundred  species  are  enumerated  by 
systematic  writers :  D.  Pierardi,  D.  cucullatum,  D.  chrysanthum,  D. 
aureum,  D.  fimbriatum,  D.  moschatum,  D.  densiflorum,  D.  pulchellum, 
D.  nobile,  and  a  few  more,  are  known  in  the  collections  of  thia 
country. 

DENDROCITTA.  [Corvid2e.] 

DENDROCOLAPTES.  [Certhiad^e.] 

DENDROCOPUS.  [Certhiad*:.] 

DENDRO'DOA,  a  genus  of  Ascidian  Mollusca,  belonging  to  the 
aberrant  group,  or  those  which  have  a  branchial  pouch  with  only  eight 
folds,  the  tentacula  simple,  and  no  liver. 

It  has  the  body  subcylindrical,  with  both  orifices  exceedingly 
minute,  and  situated  on  the  apex.  Branchial  pouch  marked  with  only 
eight  folds,  and  having  the  reticulation  continuous.  Orifices  terminal. 
Tentacula  simple.  Liver  none.  Ovary  unique,  branched,  situated 
beneath  the  mantle  and  the  branchial  pouch.    (W.  S.  M'Leay.) 

D.  glandaria.  Body  subcylindrical,  with  a  round  summit.  Enve- 
lope whitish,  subpellucid,  coriaceous,  and  smooth,  having  its  base 
rough  with  agglutinated  pebbles  :  internally  it  has  a  pearly  lustre, 
and  is  thickest  towards  the  base.  Orifices  so  little  prominent  as  to 
be  scarcely  perceptible  without  a  lens  ;  separate  from  each  other,  and 
opening  with  four  indistinct  rays.  Mantle  muscular,  but  of  uniform 
substance.  Tentacula  about  twenty-six,  simple,  subulate,  alternately 
long  and  short.  Anterior  nervous  tubercle  with  many  spirals.  Bran- 
chial cavity  occupying  the  whole  length  of  the  animal.  Pharynx  situ- 
ated at  the  bottom  of  the  cavity  of  the  body.  Oesophagus  descending, 
and  turning  short  round  near  the  cardia  into  a  cylindrical  horizontal 
stomach,  which  is  striated  internally,  and  occupies  with  the  pylorus 
(which  turns  round  and  lies  parallel  to  it)  the  whole  of  the  bottom  of 
the  cavity.  Intestine  very  long.  Rectum  ascending,  almost  vertical ; 
terminated  by  an  anus,  margined. 


Dendrodoa  glandaria. 
a,  natural  size,  seen  on  the  right  side  :  the  base  encrusted  'with  pebbles, 
has  the  appearance  of  the  cup  of  an  acorn ;  b,  the  same  seen  obliquely,  so 
as  to  show  the  top,  which  is  a  little  compressed,  and  exhibits  four  points  :  the 
two  lowest  and  largest  are  false  orifices  ;  the  two  smallest  (which  are  so  small 
as  to  be  almost  invisible  to  the  naked  eye)  are  the  real  orifices,  the  highest  being 
the  anal,  and  the  other  the  branchial  orifice. 

Ovary  one,  situated  on  the  left  side,  between  the  branchial  pouch 
and  the  tunic.    It  consists  of  a  trifurcated  cylindrical  stem,  having  at 
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the  base  on  one  side  a  forked  branch,  on  the  other  a  simple  one,  all  of 
the  same  thickness.  Mr.  M'Leay  remarks  that  the  organs  of  digestion 
have  great  affinity  in  external  structure  and  position  to  those  of 
Cynthia  pantex  of  Savigny,  except  that  the  stomach  and  intestine  are 
horizontal,  and  the  anus  simply  margined,  and  that,  different  as  this 
species  is  in  external  appearance  from  all  other  Ascidice,  internally  it 
agrees  with  the  Pandocia  in  almost  every  essential  respect  but  the 
ovary.  He  observes  that  this  singular  animal  completes  the  circle  of 
the  genus  Ascidia  in  the  most  beautiful  manner.  It  agrees  with  the 
first  sub-genus,  Cynthia,  in  the  nature  of  its  branchial  reticulation  and 
of  its  digestive  apparatus ;  but  Cynthia  has  two  ovaries,  the  right  one 
contained  in  the  intestinal  loop,  and  the  left  one  coating  the  tunic. 
The  first  of  these,  or  the  right  ovary,  is  the  only  one  possessed  by  Pan- 
docia,  and  the  left  is  the  only  one  possessed  by  Dendrodoa.  Mr.  M'Leay 
concludes  by  stating  that  the  distinction  between  the  aberrant  groups 
of  Ascidia  depends  thus  upon  the  nature  of  their  system  of  gene- 
ration, as  that  which  exists  between  the  two  normal  groups  depends 
on  their  system  of  respiration. 

(Anatomical  Observations  on  the  Natural  Group  of  Tunicata,  &c, 
by  W.  S.  M'Leay, ;  Linn.  Trans.,  vol.  xiv.) 

DE'NDRODUS,  a  genus  of  Placoid  Fishes,  from  the  Old  Red- 
Sandstone  of  Elgin,  Moray,  and  Russia.  Professor  Owen  has  described 
five  species,  and  Agassiz  a  sixth. 

DE'NDROMUS,  a  genus  of  Animals  belonging  to  the  order 
Rodentia,  established  by  Dr.  A.  Smith  in  his  '  Contributions  to  the 
Natural  History  of  South  Africa,'  with  the  following  characters  : — 

Incisors,  —;  Molars,  - — -  =  16. 
2  3—3 

The  upper  incisors  with  a  longitudinal  furrow  on  their  anterior 
face ;  the  lower  long,  slender,  with  the  cutting  edge  cuneated. 

The  upper  first  molar  with  six  tubercles  in  a  double  row,  and  two 
indistinct  ones  besides,  of  which  one  is  at  the  anterior  part  of  the 
crown  of  the  tooth,  the  other  near  another  tubercle  of  the  internal 
series,  behind  the  transverse  incisorial  lamina ;  the  second  molar 
with  two  or  three  longitudinal  incisorial  lamiuse  by  the  external 
margin  of  the  crown,  in  the  middle  of  which  lie  three  or  four  obtuse 
transverse  tubercles  disposed  in  a  row ;  the  third  molar  has  two  trans- 
verse incisorial  laminae  with  an  interjacent  furrow.  Below,  the  first 
molar  has  six  tubercles  disposed  in  a  double  series ;  the  second,  four 
obtuse  tubercles  arranged  in  the  same  order  ;  the  third  is  very  small, 
with  some  transverse  lamina?  and  furrows  intermingled.  No  canines. 
Rostrum  acute.  Lip  slit.  Ears  oblong,  rather  naked,  and  internally, 
near  the  skull,  with  two  transverse  membranaceous  valvules,  of  which 
the  lower  lies  over  the  external  auditory  meatus.  Tail  elongated, 
annulated,  with  scattered  hairs.  Feet  divided,  ambulatory;  the 
anterior  with  three  toes,  and  a  wart  in  lieu  of  hallux ;  the  posterior 
five-toed  :  claws  falcular. 

D.  Typus.  Above,  brown,  passing  to  ferrugineous ;  beneath, 
reddish-white  ;  whiskers  long,  partly  black  and  partly  white  ;  upper 
lip  white ;  ears  without  and  within  slightly  covered  with  a  fine 
short  reddish-white  fur ;  extremities  the  same ;  tail  pointed,  consider- 
ably longer  than  the  body,  and  of  a  faint  grayish-brown  colour ; 
along  the  centre  of  the  back,  particularly  towards  the  tail,  an 
indistinct  black  line.  Length  from  point  of  nose  to  root  of  tail,  3^ 
inches  :  length  of  tail,  4^  inches. 

It  inhabits  South  Africa,  where  it  is  found  upon  the  branches  of 
trees,  &c,  in  which  situations  it  constructs  its  nest  and  brings  forth 
its  young.  Dr.  Smith  observes  that  the  position  of  this  little 
animal  among  the  family  of  mice  is  not  well  determined ;  but  that 
perhaps  its  place  is  after  the  Mouse.    ('Zool.  Journ.,'  vol  iv.  p.  438.) 

DENDROMUS.  [Ducks.] 

DENDRONESSA.  [Ducks.] 

DE'NDROPHIS  (Fitzinger),  a  genus  of  Serpents  placed  by  Cuvier 
under  the  great  genus  Coluber,  and  stated  by  him  to  be  the  Ahcetulla 
of  Gray.  The  species  of  this  genus  have,  like  the  Dipsas  of  Laureuti, 
a  line  of  wider  scales  along  the  back,  and  narrower  scales  along  the 
flanks,  but  their  head  is  not  larger  than  their  body,  which  is  very 
slender  and  elongated.  Their  muzzle  is  not  elongated,  and  they  are 
not  venomous.    They  inhabit  India  and  Africa. 

DENDROPHYLLIA.  [Madrephyllicsa.] 

DE'NDROPLEX,  a  genus  of  Birds  established  by  Mr.  Swainson, 
and  placed  by  him  in  the  family  Certhiada  (Creepers),  and  sub-family 
Certhiana,  which  have  the  tail  graduated  and  rigid. 

The  bill  is  very  straight.  Wings  moderate,  rounded  ;  third,  fourth, 
and  fifth  quills  longest. 

Mr.  Swainson  observes  that  he  knows  not  whether  the  type  of  this 
genus  has  been  described,  and  states  that  the  living  bird  has  all  the 
manner  of  a  Picus.  Except  in  its  perfectly  straight  bill,  he  adds,  it 
differs  not  from  Dendrocolaptes.    ('Zool.  Journ.,'  vol.  hi.  p.  354.) 

DENTA'LIUM,  a  genus  of  Gasteropodous  Mollusca,  whose  place 
in  the  animal  series  was  first  satisfactorily  determined  by  M.  Deshayes. 
Rondelet  considered  the  Dentalia  as  marine  shell-worms  (vermis- 
seaux  de  mer),  though  he  noticed  them  as  worthy  of  particular  atten- 
tion. Lister  introduced  them  at  the  end  of  the  Limpets  (Patella). 
Lang  followed  in  nearly  the  same  steps,  separating,  after  the  Patella, 
a  section  wherein  he  arranged,  together  with  the  Dentalia,  all  the 
calcareous  tubes  of  Annelides  then  known.  Breyne  placed  his  genus 
Tubidus,  containing  the  Dentalia,  &c,  at  the  head  of  hi?  Monotha- 
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1,  Dendrophis  Ahatulla,  one  fourth  of  the  natural  size  ;  1  a,  head  ;  1  i,  dispo- 
sition of  the  scales  above  and  below  the  vent.  (Iconog.) 

lamous  Shells,  the  first  of  the  two  grand  orders,  the  Monothalamous 
and  the  Polythalamous,  into  which  he  divided  the  Testaceans.  In 
this  position  Dentalium  was  separated  from  the  Patella  by  all  the 
other  univalve  shells  comprised  in  the  Cochlidia,  as  well  as  by  the 
Polythalamous  series  ;  in  short,  by  the  entire  interval  of  the  Univalve 
Testaceans ;  Breyne,  as  M.  Deshayes  observes,  having  probably  con- 
sidered the  Patella  as  the  passage  from  the  univalves  to  the  bivalves, 
for  he  places  them  immediately  before  the  latter.  Tournefort  gave 
the  Patella  a  position  at  the  head  of  the  univalve  shells,  and  at  the 
end,  before  the  bivalves,  he  placed  the  Dentalia,  Entalia,  and  the 
other  marine  testaceous  tubes.  D'Argenville,  in  his  '  Zoomorphose,' 
appears  to  be  the  first  who  attempted  to  give  any  notion  at  all 
approaching  to  reality  of  the  animal,  the  result  of  a  note  and  drawing 
which  had  been  sent  to  him  from  India.  Though  the  materials  were 
too  incomplete  to  furnish  secure  data  for  fixing  it3  position,  they  gave 
information  which  former  authors  had  not  enjoyed,  and  there  was 
certainly  enough  to  prevent  D'Argenville  from  placing  it  in  the 
heterogeneous  third  division  of  his  system,  denominated  by  him  the 
Multivalves.  Linnaeus  arranged  it  immediately  after  Patella,  and 
before  Serpula,  stating  the  animal  to  be  a  Terebella,  and  the  shell  to 
be  univalve,  tubular,  straight  (recta),  monothalamous,  and  pervious  at 
each  extremity.  Bruguiere  gave  it  nearly  the  same  position  :  but  if 
both  these  zoologists  were  right  in  making  Dentalium  follow  Patella, 
they  were  as  far  wrong  in  placing  it  by  the  side  of  Serpula,  Teredo, 
Sabella,  and  above  all,  Asperyillum.  Lamarck,  in  his  'Systeme  de3 
Animaux  sans  Vortebres'  (1801),  arranged  Dentalium  with  Terebella, 

i 


DENTALIUM. 


DENTAL1UM. 


30a 


and  other  genera  analogous  in  appearance.  In  the  '  Philosophie 
Zoologique'  he  separated  the  class  of  worms  of  the  'Systeme'  into  two 
other  classes,  and  formed  the  Annelides,  with  the  section  of  External 
Worms  (Vers  Extdrieurs).  He  elevated,  observes  M.  Deshayes,  this 
division  sufficiently  in  the  series  of  Invertebrate/,,  the  presence  of  a 
heart  and  a  circulation  making  it  approximate  to  the  Mollusks;  whilst 
the  Worms,  very  inferior  in  organisation,  remained  between  the  soft 
Radiata,  and  the  Insects.  In  this  new  class,  adds  M.  Deshayes,  we 
find  the  Dtntalia  in  the  same  section  with  Serpula,  Spirorbis,  and 
Siliquaria.  This  arrangement  was  not  altered  in  '  L'Extrait  du 
Cours,'  published  in  1811.  But,  in  the  great  work  of  the  '  Animaux 
sans  Vertebras,'  Lamarck,  assisted  by  the  labours  of  Savigny,  and 
deceived  moreover  by  the  communications  of  M.  Fleuriau  de 
Bellevue,  considered  Bentalium  as  approximated  to  Clymene,  and 
placed  it  in  the  family  of  Maldanians  of  M.  Savigny.  Systematic 
authors  generally,  not  knowing  more  than  Lamarck  did,  that  know- 
ledge b.eing  confined  to  the  tube,  followed  Lamarck's  opinion.  Cuvier, 
in  the  first  edition,  placed  it  among  the  Annelides  Tubicoles,  between 
Aspergillum  (Penicillus,  Lam.)  and  Siliquaria.  Savigny,  in  his 
'  Systeme  des  Annelides,'  gave  a  summary  description  of  the  animal, 
but  it  was  too  incomplete  to  decide  the  question  finally,  though  suffi- 
cient to  overthrow  the  observations  of  M.  Fleuriau  de  Bellevue.  The 
D.  Entalis,  which  was  sent  to  Savigny  by  our  countryman  Leach, 
gave  sufficient  information  to  that  celebrated  zoologist  to  enable 
him  to  say  that  the  animal  had  no  trace  of  rings,  that  it  had  no 
hairs  (soies)  on  the  lateral  parts  of  the  body,  that  it  was  essentially 
muscular,  and  that  it  could  no  longer  remain  among  the  Cheetopods. 

I).  Entalis  was  the  species  on  which  M.  Deshayes  made  his  obser- 
vations ;  and  in  a  very  interesting  and  elaborate  paper  read  before  the 
Society  of  Natural  History  of  Paris,  on  the  18th  of  March,  1825,  he 
gave  the  facts  which  led  him  to  the  conclusion  stated  at  the 
commencement  of  this  article.  The  following  is  a  summary  of  his 
description :  but  we  must  premise  that  M.  Deshayes's  specimens 
were  forwarded  to  him  in  spirit,  and  were  consequently  a  good  deal 
contracted  : — 

Externally  the  animal  is  conical  and  elongated,  like  the  shelly 
investing  tube  (dorsal  surface  corresponding  with  the  convexity  of 
the  shell;  ventral  surface  corresponding  with  the  concavity);  smooth 
and  truncated  obliquely  at  the  anterior  end,  the  centre  of  the  trun- 
cation with  a  small  pyramidal  process,  which  is  the  extremity  of  the 
foot.  The  posterior  parts  are  less  muscular,  and  the  termination  is 
usually  a  funnel-shaped  expansion,  variously  developed  in  different 
individuals ;  for  in  some  it  is  firm  and  well  developed,  and  in  others 
it  is  scarcely  perceptible.  This  expansion  is  separated  from  the  rest 
of  the  body  by  a  strongly-defined  contraction.  There  is  a  muscular 
ring,  broader  on  the  ventral  than  on  the  dorsal  surface,  above  this 
contraction,  and  by  that  ring  the  animal  is  attached  to  the  shell,  which 
on  its  inner  surface  presents,  at  about  one-fifth  of  its  length  from  the 
posterior  extremity,  a  corresponding  impression  in  the  shape  of  a 
horse-shoe,  the  interrupted  portion  being  on  the  concave  side.  On 
the  dorsal  surface  a  small  elevation  is  perceptible,  at  about  one-third 
of  its  length  from  the  anterior  end,  indicating  the  place  of  the  head. 
The  whole  extent  below  this  is  occupied  by  two  muscles  on  each  side, 
distinctly  observable  through  the  abdominal  parietes.  These  muscles 
are  symmetrical,  flattened,  and  directed  obliquely  from  the  sides  of 
the  foot  towards  the  dorsal  surface  and  the  posterior  extremity  of 
the  animal,  giving  rise  to  and  becoming  commingled  with  the  muscle 
of  attachment.  On  the  abdominal  surface,  likewise,  there  are  on  each 
side,  at  about  one-third  of  its  length  from  the  anterior  end,  two 
symmetrical  organs  deeply  jagged,  and  of  a  dark  brown  colour  :  these 
form  the  liver.  Below  this  point,  nearly  the  whole  of  the  abdomen  is 
visible  through  its  transparent  parietes  filled  by  granulations  con- 
tained in  the  very  large  ovary,  and  by  the  straight  descending  intestine 
which  terminates  at  the  expanded  extremity  in  a  mesial  vent.  The 
whole  of  the  anterior  part  of  the  animal  is  invested  by  a  fine  mem- 
brane, which  is  fixed  posteriorly  to  the  origin  of  the  foot,  and  is  free 
in  front,  where  its  circumference  is  thickened.  It  is  perforated  in  its 
centre,  and  M.  Deshayes  considers  this  to  be  the  mantle.  The 
thickened  portion  is  produced  by  a  circular  sphincter,  which,  when 
contracted,  wrinkles  the  skin,  closely  embraces  in  its  opening  the 
extremity  of  the  foot,  and  thus  cuts  off  any  external  communication. 
M.  D'Orbigny,  jun.,  who  furnished  a  drawing  of  the  living  animal  in 
an  expanded  state,  makes  the  dilated  lobes  of  the  foot  resemble  a 
flower  whose  undulated  and  small  corolla  supports  in  its  centre  a 
pistil  thickened  towards  the  middle,  and  pointed  at  its  free  end. 

On  slitting  the  mantle  down  the  middle  of  its  dorsal  surface, 
separating  it  from  its  insertion  to  the  right  and  left,  and  turning  it 
downwards  and  to  the  right,  the  foot,  the  head,  and  the  branchiae 
appear. 

The  foot  is  elongated,  subcylindrical,  slightly  conical,  and 
flattened  from  above  downwards,  fleshy  throughout,  and  situated 
at  the  interior  and  anterior  part  of  the  head,  having  its  upper 
and  under  surfaces  slightly  grooved  in  the  middle.  The  anterior 
extremity  is  largest,  and  its  centre  is  occupied  by  a  sort  of  conical 
nipple,  broader  at  its  base,  being  there  partly  covered  by  two  small 
notched  lateral  lobes,  the  notches  corresponding  with  the  grooves  of 
the  foot.  The  posterior  extremity  has  a  bifurcated  appearance,  owing 
to  the  attachment  there  of  the  retractor  muscles ;  its  middle  portion 


projects  a  little  into  the  abdominal  cavity,  giving  support  to  the 
stomach  and  the  other  principal  viscera. 

The  head  consists  only  of  a  mouth,  and  is  situated  superiorly  at 
the  hinder  extremity  of  the  foot.  It  is  bell-shaped,  and  flattened 
from  before  backwards.  Two  black  points  on  its  sides  might  be  mis- 
taken for  eyes,  but  these  are  the  jaws  situated  within  the  mouth,  and 
visible  through  the  thin  substance  of  which  it  is  composed  :  they  are 
spherical,  horny,  rough  on  their  outer  surface,  cleft  in  the  middle,  and 
bearing  a  considerable  resemblance  to  a  small  bivalve  shell.  There 
are  two  lips  deeply  cleft  at  the  margin,  or,  more  properly  speaking, 
furnished  each  of  them  with  three  pairs  of  labial  tentacles,  those  of 
the  posterior  lip,  the  middle  pair  especially,  being  much  larger  than 


1.  Shell  of  Dentalium  Entalit,  natural  size.  2.  Shell  magnified,  broken 
longitudinally,  showing  the  animal  in  a  contracted  state;  a,  the  posterior 
extremity  prolonging  itself  into  a  small  accidental  tube.  3.  Magnified,  repre- 
senting the  animal  at  the  moment  of  its  advancing  out  of  the  shell ;  a,  b,  the 
foot,  the  lobes  of  which  are  developed  in  the  form  of  a  corolla  ;  c,  a  part  of  the 
collar.  4.  The  animal  magnified,  abdominal  aspect ;  a,  extremity  of  the  foot ; 
b,  the  collar ;  c,  c,  the  mantle  ;  d,  d,  the  liver  ;  e,  the  intestine  ;  /,  the  ovary  ; 
g,  the  muscle  of  insertion  ;  /,  h,  the  pavilion  and  its  neck ;  t,  the  vent. 
5.  Magnified,  dorsal  aspect ;  a,  extremity  of  the  foot ;  4,  the  collar ;  c,  c,  the 
mantle  ;  d,  slight  projection  produced  by  the  head  and  the  branchiae  ;  e,  e, 
internal  retractile  muscles;  /,  /,  external  retractile  muscle;  g,  neck  of  the 
pavilion  ;  h,  the  pavilion.  6.  Magnified  :  the  mantle  has  been  slit  in  the 
dorsal  and  mesial  line,  detached  in  part  from  its  posterior  insertion,  and  turned 
aside  showing,  a,  the  extremity  of  the  foot  which  closes  the  aperture/,  of  the 
collar  /,  m,  of  the  mantle  n,  o,  p ;  b,  b,  lobes  of  the  foot ;  e,  the  foot  itself,  pre- 
senting a  depression  or  channel  running  its  whole  length  ;  d,  the  head  ;  «,  the 
cerebral  ganglion  ;  /,  /,  the  two  buccal  jaws  ;  g,  g,  the  pedicles  or  branchiferous 
membranes  ;  h,  h,  i,  t,  the  branchife  ;  p,  p,  q,  q,  the  retractor  muscles  ;  a,  the 
muscle  of  insertion;  t,  the  neck  of  the  pavilion.  7.  fig.  4  natural  size. 
8.  fig.  5  natural  size.  (Deshayes.) 
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those  of  the  anterior.  There  is  a  naked  space  in  the  centre  of  the 
anterior  lip  indicating  the  aperture  of  the  mouth,  -which  is  con- 
tracted into  a  short  fleshy  oesophagus,  terminating  rapidly  in  a  thick 
pear-shaped  stomach,  supported  by  and  closely  adhering  to  the 
extremity  of  the  foot,  and  containing  within,  near  the  cardiac  opening, 
a  rather  complicated  tooth-like  apparatus.  By  a  distinct  vessel  from 
each  of  the  symmetrical  lobes  of  the  liver  its  secretion  is  poured  into 
Hie  stomach,  which  terminates  below  in  a  slender,  transparent,  straight, 
toesial  intestine,  opening,  as  before  observed,  at  the  dilated  posterior 
extremity. 

The  heart  is  symmetrical,  situated  above  the  stomach,  and  con- 
tained in  a  pear-shaped  pericardium.  A  vascular  trunk  issues  from 
the  anterior  extremity  of  this  sac,  passes  in  the  direction  of  the  neck, 
and  divides  into  two  large  branches,  one  being  distributed  to  each  of 
the  branchiae. 

The  branchiae  two,  symmetrically  situated  on  the  lateral  and  pos- 
terior parts  of  the  neck,  and  supported  on  a  divided  pedicle  or  bran- 
chiferous  membrane,  formed  of  many  very  fine  soft  flexible  tenta- 
cular filaments  with  club-shaped  terminations,  and  appearing  from 
their  position  to  be  equally  adapted  for  directing  nourishment 
towards  the  mouth,  and  for  fulfilling  their  important  office  of  aerating 
the  blood. 

The  nervous  system  is  apparently  ganglionic ;  the  cerebral  ganglion, 
the  only  one  yet  detected,  is  small,  quadrilateral,  considerably  elon- 
gated, and  placed  longitudinally  on  the  middle  of  the  posterior 
surface  of  the  head.  Two  very  minute  filaments  issue  from  its 
inferior  angles  and  pass  to  the  oesophagus  ;  they  have  not  been  traced 
beyond  it. 

M.  de  Blainville  ('  Malacologie,'  1825)  agrees  with  M.  Deshayes  in 
the  conclusion  to  which  the  latter  came,  namely,  that  Denialium  is 
a  true  Mollusk,  and  he  makes  it  the  type  of  his  first  order  Cirrho- 
branchiata,  of  his  first  section  of  his  third  sub-class,  Paracephalophora 
Hermaphrodita,  placing  it  next  to  Patella.  M.  Hang  (1829)  follows 
De  Blainville  in  referring  it  to  his  order  Cirr/iobranchiata,  of  which 
Bang  makes  it  the  only  family,  as  does  De  Blainville,  and  he  gives  it  a 
situation  between  Fissurella  and  Patella.  Cuvier,  in  the  last  edition 
of  the  'Regne  Animal'  (1830),  still  retains  Dentalium  among  the 
Anndlides,  placing  it  immediately  after  Siphostoma  of  Otto  ;  but  he 
adds,  that  the  recent  observations  of  Savigny,  and  above  all  those  of 
Deshayes,  render  such  a  classification  very  doubtful.  The  animal,  he 
observes,  does  not  appear  to  possess  any  sensible  articulation,  nor  any 
lateral  hairs  (soies),  but  it  has  anteriorly  (en  avant)  a  membranous 
tube,  in  the  interior  of  which  is  a  sort  of  foot,  or  fleshy  and  conical 
operculum,  which  closes  its  orifice.  On  the  base  of  this  foot,  he  adds, 
is  a  small  and  flattened  head,  and  on  the  nape  are  to  be  seen  the 
plumose  branchiae.  If,  he  continues,  the  operculum  recals  to  mind 
the  foot  of  the  Vermeti  and  Siliquarice,  which  have  already  been  trans- 
ferred to  the  class  of  mollusks,  the  branchiae  remind  us  of  Amphitrite 
and  Terebellum  ;  and  he  concludes  by  remarking  that  ulterior  obser- 
vations on  their  anatomy,  and  principally  on  their  nervous  and 
vascular  systems,  will  resolve  this  problem.  Dr.  J.  E.  Gray,  who  has 
compared  the  description  of  the  animal  given  by  M.  Deshayes  with 
specimens  in  the  British  Museum,  is,  he  informs  us,  satisfied  with 
the  correctness  of  that  description,  and  he  censiders  that  the  most 
natural  situation  of  Dentalium  is  nearest  the  Fissurellce,  but  still  far 
from  them.  The  apices  of  the  British  species,  he  observes,  often 
appear  to  be  either  broken  off,  or  to  have  fallen  off  of  themselves,  like 
the  tips  of  decollated  shells ;  and  he  adds,  that  when  the  tip  is  broken, 
the  animal  forms  a  slight  tube  within,  which  is  more  or  less  produced 
beyond  the  tip  ;  and  that  the  late  Dr.  Turton  described  a  specimen 
in  this  state  as  a  species  under  the  name  of  D.  labiatum.  Dr.  Gray 
thinks  that  there  is  only  one  species  found  on  our  coasts,  the  other 
so-called  species  being  mere  varieties  depending  either  on  the  worn  or 
broken  state  of  the  specimens.  In  his  '  Spicilegia  Zoologica '  he  has 
described  a  Siphunculus  which  inhabits  these  shells,  and  which,  he 
believes,  has  been  considered  by  some  authors  to  be  the  real  inhabitant 
of  the  shell. 

The  geographical  distribution  of  the  genus  is  very  much 
extended ;  few  seas  are  without  some  of  the  species,  which  vary 
much  in  size.  They  are  found  sometimes  in  deep  water,  fre- 
quently near  the  shore.  Professor  E.  Forbes  has  dredged  the 
British  species  D.  Entalis  and  D.  Tarentinum  at  from  ten  to  fifty 
fathoms'  depth.  About  30  recent  species  have  been  described,  and 
70  fossil. 

M.  Deshayes  separates  his  species  into  four  groups  ; — 
1. 

Shell  not  slit  at  its  posterior  extremity. 
a.    Longitudinal  striae. 
Example,  D.  Elephantinum. 
b.    No  longitudinal  striae. 
Example,  D.  Entalis. 

2. 

Shell  slit  at  its  posterior  extremity, 
o.    Longitudinal  striae. 
Example,  D.  striatum, 
b.    No  longitudinal  stria?. 
Example,  D.  sburneum 
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3. 

Shell  having  a  marginal  rim  ;  not  slit  at  its  posterior  extremity. 
Example,  D.  strangulatum. 

Fossil  Dentalia. 

"  Of  fossil  species,"  says  Mr.  G.  B.  Sowerby,  "  there  are  many,  par- 
ticularly in  the  marine  beds  of  the  Tertiary  Formations  ;  the  London 
Clay  and  the  Calcaire  Grossier  swarm  with  several  sorts  not  easily 
distinguishable  from  the  recent  species,  among  which  we  may  particu- 
larly remark  the  fossil  species  from  Piacenza,  which  so  nearly  l-esembles 
D.  Elephantinum  that  Brocchi  has  not  hesitated  to  refer  it  to  that 
species,  and  the  D.  eburneum  of  Lamarck,  which  he  says  inhabits 
India,  and  is  found  fossil  at  Grignon.  Deshayes  in  his  '  Tables'  gives 
the  number  of  living  species  as  23,  of  the  fossil  (tertiary)  34,  and  the 
following,  D.  Elephantinum,  D.  dentalis,  D.  novem  costatum,  D.  Entalis, 
D.  eburneum,  D.  fissura,  and  D.  strangulatum,  as  both  living  and  fossil. 
Mr.  Mantell  in  his  tabular  arrangement  of  the  organic  remains  of  the 
county  of  Sussex  ('Geol.  Trans.'  vol.  iii.,  second  series,  1829),  notes  a 
species,  which  he  does  not  name,  in  the  blue  clay  of  Bracklesham  ; 
D.  planum,  in  the  arenaceous  limestone  or  sandstone  of  Bognor ; 
D.  cylindricum,  in  the  sand  on  Emsworth  Common ;  D.  striatum, 
D.  ellipticum,  and  D.  decussalum,  in  the  Gault,  or  Folkstone  marl ;  and 
one  or  more,  unnamed,  in  the  Shanklin  sand  (Lower  Greensand). 
Dr.  Fitton  figures  one  species,  D.  medium,  from  the  Greensand  of 
Blackdown,  in  his  interesting  '  Observations  on  some  of  the  Strata 
between  the  Chalk  and  Oxford  Oolite  in  the  South-Easfc  of  England.' 
('Geol.  Trans.'  vol.  iv.,  second  series,  1836.)  And  he  notes  D.  ellip- 
ticum in  the  Gault  at  Copt  Point,  on  the  authority  of  the  Rev.  G.  E. 
Smith.  In  his  '  Systematic  and  Stratigraphical  List  of  Fossils  '  four 
named  species,  including  D.  ellipticum,  D.  medium,  and  an  uncertain 
species,  are  noted  from  the  Gault  of  Kent,  South  Wilts,  and  Cambridge, 
and  the  sands  of  Blackdown.  Dr.  Lea,  in  his  '  Contributions  to  Geo- 
logy' (1833),  describes  two  new  species,  D.  alternatum  and  D.  turritum, 
from  the  Tertiary  Beds  of  Claiborne,  Alabama,  and  gives  the  following 
summary: — '  In  Great  Britain  14  species  have  been  obtained  from 
the  Lias  to  the  Crag.  M.  Deshayes's  'Tables'  give  34,  of  which  13  are 
from  the  Paris  basin,  the  Eocene  period.  In  this  country  (America) 
Dr.  Morton  has  observed  casts  in  the  Upper  Greensand  of  New  Jersey 
and  Delaware  ;  and  Mr.  Say  one  species,  the  D.  attenuatum,  in  the 
Tertiary  of  Maryland.'  " 

DENTA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cruciferce,  the  sub-order  Siliquosw,  and  the  tribe  Arabidece.  It  has  a 
lanceolate  compressed  pod,  flat  nerveless  valves,  a  capitate  stigma ; 
the  seeds  in  a  single  row,  the  funiculus  dilated,  winged. 

D.  bulbifera,  the  Coralwort,  is  the  only  British  species  of  this 
genus.  It  has  a  simple  stem,  alternate  leaves,  the  lower  leaves 
pinnate,  the  upper  leaves  simple,  the  axils  of  the  leaves  producing 
bulbs.  It  has  a  thick  fleshy  rhizoma  with  tooth-like  knobs,  hence 
its  name.  The  flowers  are  rose-coloured  or  purple.  It  is  a  rare 
plant  in  England,  but  it  is  found  in  the  neighbourhood  of  Tunbridge 
Wells. 

(Babington,  Manual  of  British  Botany.) 
DENTATI.  [Ammonites.] 

DENTEX,  a  genus  of  Fishes  belonging  to  the  family  Sparida. 
It  has  the  following  characters  : — Body  deep,  compressed ;  dorsal  fin 
single  ;  head  large  ;  teeth  conical,  placed  in  a  single  row,  four  in 
the  front  above  and  below  elongated,  and  curved  inwards,  forming 
hooks ;  teeth  on  the  branchial  arches,  but  none  on  the  vomer  or 
palatine  bones ;  nose  and  suborbital  space  without  scales ;  branchi- 
ostegous  rays  6.    There  are  several  species  of  this  genus. 

D.  vulgaris,  the  Four-Toothed  Sparus,  is  regarded  as  a  native  of 
England.  Only  one  specimen  however  seems  to  have  been  taken  in 
this  country,  and  that  by  Mr.  Donovan  in  1805  off  Hastings.  It  is 
a  very  common  fish  in  the  Mediterranean,  and  is  the  Dentex  of  the 
Romans.  It  is  remarkable  for  the  great  length  of  the  four  anterior 
teeth  in  each  jaw.  It  acquires  sometimes  a  large  size  weighing  from 
20  to  30  pounds,  and  measuring  3  feet  in  length.  Mr.  Donovan's 
specimen  weighed  16  pounds.  "A  more  voracious  fish,"  says  Mr. 
Donovan,  "  is  scarcely  known  ;  and  when  we  consider  its  ferocious 
inclination  and  the  strength  of  its  formidable  canine  teeth,  we  must 
be  fully  sensible  of  the  great  ability  it  possesses  in  attacking  other 
fishes  even  of  superior  size,  with  advantage.  It  is  asserted,  that 
when  taken  in  the  fisherman's  nets,  it  will  seize  upon  the  other 
fishes  taken  with  it,  and  mangle  them  dreadfully.  Being  a  swift 
swimmer  it  finds  abundant  prey,  and  soon  attains  to  a  consider- 
able size.  Willughby  observes  that  small  fishes  of  this  species  are 
rarely  taken,  and  the  same  circumstance  has  been  mentioned  by  later 
writers.  During  the  winter  it  prefers  deep  waters,  but  in  the  spring 
or  about  May  it  quits  this  retreat,  and  approaches  the  entrance  of 
great  rivers,  where  it  deposits  its  spawn  between  the  crevices  of  stones 
and  rooks. 

"  The  fisheries  for  this  kind  of  Sparus  are  carried  on  upon  an 
extensive  scale  in  the  warmer  parts  of  Europe.  In  the  acstuaries  of 
Dalmatia  and  the  Levant,  the  capture  of  this  fish  is  an  object  of 
material  consideration,  both  to  the  inhabitants  generally  as  a  whole- 
some and  palatable  food  when  fresh,  and  to  the  mercantile  interests 
of  those  countries  as  an  article  of  commerce.  They  prepare  the  fish 
according  to  ancient  custom,  by  cutting  it  in  pieces  and  packing  it  iu 
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barrels  with  vinegar  and  spices,  in  'which  state  it  will  keep  perfectly 
well  for  twelve  months." 

(Yarrell,  British  Fishes.) 

DENTIPORA.  [Madrepohea.] 

DENTIROSTRES.  [Birds.] 

DENTITION,  the  formation  and  evolution  of  the  teeth.  The 
varied  processes  by  which  the  teeth  are  formed,  developed,  and 
arranged  are  among  the  most  curious  and  complicated  operations  of 
the  animal  economy.  The  different  stages  of  dentition,  in  the  human 
being,  mark  distinct  epochs  of  human  life,  in  which  many  important 
changes  occur  in  the  physical  frame,  simultaneously  with  which  new 
mental  powers  are  developed. 

The  teeth  differ  in  their  organisation  in  several  important  respects 
from  all  other  organs  of  the  body.  They  are  of  a  bony  structure, 
and  are  placed  in  the  arches  of  the  upper  and  lower  maxillary  or 
jaw-bones.  They  consist  of  two  sets,  of  which  the  one  is  intended 
to  last  only  for  a  short  time,  while  the  other  is  destined  to  last 
during  the  whole  term  of  life.  The  first  are  called  the  temporary 
and  the  second  the  permanent  teeth.  The  temporary  teeth,  20  in 
number,  are  in  general  considerably  smaller  than  the  permanent, 
have  a  less  firm  and  solid  texture,  and  their  characteristic  forms 
and  prominences  are  much  less  strongly  marked.  The  permanent 
teeth,  32  in  number,  are  arranged  in  perfect  uniformity,  8  on  each 
side  of  each  jaw,  those  of  the  one  side  exactly  corresponding  with 
those  of  the  opposite.  They  are  divided  into  four  distinct  classes, 
which  present  specific  differences  in  size,  form,  development,  articu- 
lation, and  use  ;  namely,  on  each  side  of  each  jaw,  two  incisores,  one 
cuspidatus,  two  bicuspides,  and  three  molares. 

For  our  knowledge  of  the  early  history  of  the  development  of  the 
teeth  we  are  principally  indebted  to  Professor  Goodsir  of  Edinburgh, 
who  in  1839  published  his  views  upon  this  subject.  In  giving  an 
account  of  his  researches  and  the  additional  facts  that  are  known 
on  this  subject,  we  shall  employ  the  lectures  of  Mr.  Tomes  on 
'  Dental  Physiology,'  as  one  of  the  most  recent  and  complete  works 
on  the  subject. 

Preparation  is  made  for  the  development  of  the  teeth  at  a  very 
early  period  of  foetal  existence.  At  the  sixth  week  of  the  existence 
of  the  human  embryo,  on  examining  the  mouth,  a  groove  is  observed 
which  is  called  the  primitive  dental  groove,  and  in  it  the  first  germs 
of  the  teeth  are  observed.  At  the  seventh  week  a  slight  projection 
of  the  mucous  membrane  at  the  bottom  of  this  groove  takes  place, 
and  which  soon  increases  in  size  and  forms  a  papilla.  This  papilla  is 
the  first  condition  of  the  tooth-pulp,  and  is  composed  of  a  mass  of 
cells,  each  containing  a  nucleus,  or  cytoblast.  No  vessels  are  yet 
seen  in  the  pulp,  but  they  pass  under  it  to  the  mucous  membrane. 
As  the  papilla  increases  in  size  the  vessels  become  elevated,  and  pass 
into  its  substance.  The  first  papilla  thus  formed  constitutes  the 
follicle  of  the  anterior  temporary  molar  tooth,  those  of  the  upper 
jaw  appearing  before  those  of  the  lower.  Subsequently  the  papilla} 
of  the  other  teeth  are  developed,  and  by  the  tenth  week  we  have  in 
the  dental  grooves  20  papillae  corresponding  to  the  20  temporary 
teeth.  As  the  papillae  grow  the  walls  of  the  dental  groove  increase, 
and  send  out  laminae  towards  each  other,  which  meeting,  unite,  and 
form  septa.  By  these  means  the  papillae  are  inclosed  in  a  series  of 
cells  or  cavities  with  open  mouths  called  follicles.  The  septa  are  all 
developed  by  the  thirteenth  week,  leaving  behind  in  the  dental  groove 
an  open  portion. 

A  change  now  comes  on  in  the  shape  of  the  papilla?,  which,  instead 
of  remaining  as  hitherto  simple  round  blunt  masses,  become  changed 
into  special  characteristic  forms.  The  papilla?,  from  their  more  rapid 
growth,  protrude  also  from  the  open  mouths  of  the  follicles.  With 
this  change  in  the  shape  of  the  papilla;  a  growth  of  lids  or  opercula 
to  the  open  mouths  of  the  follicles  takes  place.  At  the  fourteenth 
week  the  inner  lip  of  the  dental  groove  has  increased  in  size,  and 
applies  itself  in  a  valvular  manner  to  the  outer  lip.  The  relative 
growth  of  the  papillae  and  follicles  is  now  reversed,  the  former  begin- 
ning to  sink  by  the  increased  growth  of  the  latter.  At  this  time  also 
a  secondary  dental  groove  is  observed,  which  is  destined  to  furnish 
the  papillae  of  the  permanent  teeth.  It  gradually  appears  in  the  form 
of  small  crescent-shaped  depressions  immediately  behind  the  inner 
opercula  of  each  of  the  follicles  of  the  first  or  milk  series  of  papillae. 
By  the  fourteenth  or  fifteenth  week,  through  the  adhesion  of  the  oper- 
cula in  the  first  groove,  the  follicles  have  become  sacs,  and  the  same 
change  subsequently  occurs  in  the  secondary  groove  inclosing  the 
permanent  teeth.  The  space  left  open  in  the  primitive  dental  groove 
at  the  end  of  the  sixteenth  or  seventeenth  week  exhibits  papillae 
which  represent  the  anterior  permanent  molar  teeth. 

From  the  time  of  the  closure  of  the  milk  follicles  the  pulps 
gradually  assume  their  peculiar  shape,  and  those  destined  for  the 
formation  of  the  molar  teeth  are  divided  at  the  base  for  the  growth 
of  their  several  roots.  With  these  progressive  changes,  the  sac 
growing  faster  than  the  pulp,  an  intervening  space  is  formed,  in 
which  is  developed  a  soft  granular  substance,  which  for  a  time 
increases  in  quantity,  and  is  adherent  to  the  inner  surface  of  the 
sac,  but  not  to  the  pulp,  though  closely  applied  to  the  surface  of  the 
latter. 

At  this  stage  of  their  growth  each  sac  receives  a  twig  from  the 
dental  artery  ;  but  this  docs  not  penetrate  the  granular  substance. 


The  next  step  in  the  general  process  of  development  is  the  appear- 
ance of  caps  of  tooth-substance  upon  the  tips  of  the  pulps,  and  is 
accompanied  by  a  diminution  of  the  granular  substance,  which 
entirely  disappears  when  the  tooth-substance  is  perfectly  developed. 
From  the  last-mentioned  period  up  to  the  eighth  month  the  cavities 
devoted  to  the  ten  anterior  permanent  teeth  gradually  recede  from 
their  position  between  the  milk-sacs  and  the  gums,  and  are  now 
posterior  to  the  milk-sacs.  This  separation  of  the  sacs  has  led  to 
the  notion  that  the  permanent  sacs  are  formed  from  the  tem- 
porary ones  by  a  process  of  gemmiparous  fission  ;  but  the  obser- 
vations of  Professor  Goodsir  have  demonstrated  that  this  view  is 
entirely  erroneous. 

At  about  the  time  of  birth  the  fangs  of  the  incisors  begin  to  be 
formed.  This  process  is  attended  with  three  separate  actions  : — 
1,  elongation  of  the  base  of  the  pulp;  2,  deposition  of  dentine  upon 
it ;  3,  adhesion  of  the  contiguous  portion  of  the  sac  to  the  surface  of 
this  dentine. 

The  central  incisors  pass  through  the  gum,  or  are  cut  as  it  is  called, 
about  the  eighth  or  ninth  month  after  birth.  The  crown  of  the 
tooth  being  perfected,  and  the  formation  of  the  fang  advanced  by  the 
triplex  action  already  described,  an  action  is  set  up  by  which  the 
edge  of  the  tooth  passes  through  the  gum.  Here  then  terminates  the 
saccular  stage  of  the  tooth,  the  sac  having  been  opened  by  the 
passage  of  the  tooth  through  the  gum.  It  must  be  borne  in  mind  that 
with  the  development  of  dentine  for  the  fang  the  sac  becomes 
adherent  to  its  surface,  but  not  to  the  surface  of  the  enamel.  A  probe 
might  be  passed  down  the  surface  of  the  enamel  to  the  neck  of  the 
tooth  so  soon  as  the  sac  is  opened  by  the  edge  of  the  tooth.  When 
once  the  tooth  is  cut  growth  progresses  rapidly.  The  tooth  however 
appears  to  grow  more  rapidly  than  it  really  does,  and  from  the  follow- 
ing causes  : — -The  sac  being  opened,  and  its  inner  surface  thereby 
rendered  continuous  with  that  of  the  gum,  a  strong  disposition  to 
contract  seems  to  come  into  force  in  that  portion  lying  against  the 
enamel,  and  as  the  gum  constitutes  one  fixed  point,  and  the  adhesion 
of  the  sac  to  the  neck  of  the  tooth  the  other,  the  lower  is  as  it  were 
lifted  out  of  the  gum  by  the  shrinking  of  the  sac  between  these  two 
points.  As  a  consequence  of  this  movement,  the  distance  between 
the  unfinished  end  of  the  fang  and  the  fundus  of  the  alveolus  is 
lengthened.  The  socket  now  rapidly  adapts  itself  to  the  neck  of  the 
tooth,  to  which  it  becomes  accurately  moulded.  The  pulp  elongates 
itself  and  diminishes  at  its  base,  till  at  the  completion  of  a  tooth  it 
has  diminished  to  the  size  of  a  thread  and  is  constituted  principally 
of  the  dental  vessels  and  nerves.  As  the  temporary  teeth  have 
advanced  towards  the  surface,  the  sacs  for  the  permanent  teeth  have 
receded  behind  them,  and  have  become  inclosed  in  proper  bony  crypts, 
from  each  of  which  a  foramen  proceeds.  In  the  sacs  for  the 
front  teeth  these  foramina  open  immediately  posterior  to  the  milk 
teeth,  but  those  for  the  bicuspids  open  into  the  alveoli  of  the  milk 
molars.  From  the  apex  of  each  sac  a  fibrous  cord  proceeds  through 
the  foramen  to  join  the  gum  near  the  neck  of  the  corresponding  milk 
tooth,  excepting  in  those  under  the  milk  molars,  in  which  the  fibrous 
cord  unites  with  the  periosteal  lining  of  the  temporary  alveolus. 
These  cords,  or  gubernacula  as  they  are  called,  are  formed  of  the 
obliterated  portion  of  the  pulp  follicle,  which  it  will  be  remembered 
was  rendered  external  to  the  sac  by  the  development  and  subsequent 
closure  of  the  opercula.  It  seems  the  union  of  the  two  sides  is  some- 
times incomplete,  so  that  the  cord  is  in  fact  a  tube  closed  at  its  two 
extremities.  The  gubernaculum  lengthens  as  the  sac  recedes  from 
the  surface,  and  disappears  only  after  the  tooth  passes  through  the 
gum.  From  observing  the  position  and  the  disappearance  of  the 
gubernaculum  many  have  supposed  that  it  leads  or  directs  the 
developing  tooth  to  its  proper  situation  in  the  alveolar  arch.  Pro- 
fessor Goodsir,  when  speaking  of  the  use  of  the  cords  and  foramina, 
says  : — 

"  The  cords  of  communication  which  pass  through  these  foramina  are 
not  tubular,  although  in  some  instances  a  portion  of  the  unobliterated 
intra-follicular  compartment  of  the  original  little  cavity  of  reserve  may 
be  detected  in  them  ;  they  are  merely  those  portions  of  the  gum  which 
originally  contained  the  lines  of  adhesion  of  the  depressions  for  the 
permanent  teeth  in  the  secondary  dental  groove,  and  which  have  been 
subsequently  lengthened  out  in  consequence  of  the  necessarily  retired 
position  in  which  the  permanent  teeth  have  been  developed  during  the 
active  service  of  the  temporary  set. 

"  The  cords  and  foramina  are  obliterated  in  the  child,  either  because 
the  former  are  to  become  useful  as  '  gubernacula,'  and  the  latter  as 
'  itinera  dentium,'  or,  much  more  probably,  in  virtue  of  a  law  which 
appears  to  be  a  general  one  in  the  development  of  animal  bodies, 
namely,  that  parts  or  organs  which  have  once  acted  an  important  part, 
however  atrophied  they  may  afterwards  become,  yet  never  altogether 
disappear  so  long  as  they  do  not  interfere  with  other  parts  or 
functions." 

The  sacs  of  the  permanent  teeth  are  supplied  with  blood-vessels 
first  from  the  gums  but  afterwards  from  the  milk-sacs.  As  the  sacs 
sink  deep  into  the  alveolus  they  receive  vessels  from  the  proper  dental 
caDals. 

Mr.  Goodsir  divides  dentition  into  three  stages  :  "  First,  the  folli- 
cular, in  which  stage  is  included  the  papilla;  when  it  existed  as  a 
simple  prominence  from  the  mucous  membrane,  and  extends  to  the 
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Viosiive  of  the  opercula.  Secondly,  the  saccular,  which  commences 
with  the  closure  of  the  opercula,  and  ends  with  the  passage  of  the 
tooth  through  the  gum.  Thirdly,  the  eruptive,  which  commences 
when  the  tooth  appears  through  the  gum,  and  extends  to  the  period 
when  the  permanent  teeth  are  fully  developed.  These  threa  stages, 
when  considered  in  reference  to  any  particular  tooth,  are  well  defined, 
but  when  viewed  in  reference  to  the  whole  set,  or  two  sets,  they  are 
intermingled  ;  thus,  when  one  tooth-germ  is  in  the  saccular,  another 
is  in  the  follicular  stage  ;  again,  when  the  temporary  teeth  are  in  the 
eruptive,  the  permanent  teeth  are  in  the  saccular  condition." 

For  an  account  of  the  development  of  the  tissues  which  form  the 
tooth,  we  must  refer  our  readers  to  the  article  Teeth,  in  which  the 
tissues  themselves  are  described. 

The  age  at  which  the  teeth  first  make  their  appearance  varies  con- 
siderably, frequently  without  any  apparent  reference  to  the  constitu- 
tional powers  of  the  child.  Instances  are  not  wanting  in  which 
children  have  been  born  with  two  or  more  teeth.  In  many  other 
cases  the  teeth  have  not  come  through  the  gum  until  fourteen  or 
sixteen  months,  or  even  as  late  as  two  or  three  years.  In  general, 
however,  dentition  may  be  said  to  commence  at  the  age  of  from  five 
to  eight  months.  The  following  table  from  Mr.  Tomes's  Lectures  gives 
the  result  of  the  observations  of  several  writers  on  this  subject : — 


Authors. 

Central  Incisors. 

Lateral  Incisors. 

Canines. 

IstMolar. 

2d  Molar. 

Months. 

Months. 

Months. 

Months. 

Months. 

(  6, 7,  8;  extreme 
(  cases  4  to  13 
7.  8,  or  9 
5  to  8 
f  7th,  lower  Jaw 
\  8th,  upper  jaw 

7,  8,  or  9 

7,  8,  or  9 
7  to  10 
9th,  upper  jaw 
10th,  lower  jaw 

17  to  18 

20  to  24 
14  to  20 
16,17,18 
19  or  20 

14  to  16 

20  to  24 
12  to  16 

12  to  14 

24  to  30 

20  to  24 
18  to  36 

22  to  30 

Hunter  

Bell  

Dr.  Askbumer 

These  periods  are  however  only  given  as  a  general  rule,  liable  to 
continual  exceptions,  not  only  in  the  time  at  which  the  different  teeth 
appear,  but  also  in  the  relative  order  of  their  precedence. 

According  to  Dr.  Ashburner,  who  has  paid  great  attention  to  this 
subject,  and  who  has  had  ample  opportunities  of  observation,  the  teeth 
of  the  first  dentition  commonly  cut  in  couples  ;  the  two  anterior 
incisors  of  the  lower  jaw  appear  first ;  then,  in  perhaps  from  fifteen 
to  twenty  days  the  two  anterior  incisors  of  the  upper  jaw  come 
through ;  to  these. succeed  the  lateral  couple  of  incisors  of  the  lower 
jaw  ;  then  come  those  of  the  upper  jaw.  After  these  the  two  molar 
teeth  nearest  to  the  lateral  incisors  of  the  lower  jaw  appear ;  then 
the  first  molars  of  the  upper  jaw ;  after  which  come  the  lower  two 
canine  ;  then  the  upper  canine  ;  then  the  two  second  molar  of  the 
lower  jaw  ;  and  afterwards  the  corresponding  molar  of  the  upper  jaw. 
The  period  occupied  in  the  process  is  about  two  years  from  the  appear- 
ance of  the  first  tooth. 

The  first  formed  of  the  permanent  teeth  are  the  anterior  molars,  on 
which  the  first  point  of  ossification  may  be  seen  at  birth.  At  about 
the  age  of  twelve  months  the  ossification  on  these  teeth  has  proceeded 
to  a  considerable  extent ;  also  on  the  permanent  incisors,  and  it  has 
commenced  on  the  lower  cuspidati,  the  upper  ones  being  generally 
two  or  three  months  later.  About  the  time  when  all  the  temporary 
teeth  have  made  their  appearance,  ossification  is  found  on  the  points 
of  the  bicuspids,  and  the  bony  shells  of  the  teeth  before  mentioned 
have  acquired  considerable  size. 

Most  of  the  permanent  teeth  are  larger  than  those  which  precede 
them.  They  are  placed  during  their  progress  a  little  behind  them  ; 
hence  they  are  confined  within  the  segment  of  a  smaller  circle  ;  con- 
spquently,  as  they  approach  more  and  more  nearly  to  their  ultimate 
size,  they  must  become  very  much  crowded  in  the  jaw.  "  The  exami- 
nation of  the  maxillary  bone  of  a  child  of  about  five  years  old," 
observes  Mr.  Bell,  "  will  show  this  fact  in  a  very  striking  manner.  At 
this  period  the  jaws  being  considerably  deepened  by  the  development 
of  the  alveolar  processes,  the  sockets  in  which  the  permanent  teeth 
are  lodged  will  be  found  placed  beneath  those  of  the  temporary,  some 
higher  than  others,  and  the  bony  shells  are  closely  packed  in  such  a 
manner  as  to  occupy  the  least  possible  space.  Thus,  in  the  upper 
jaw,  the  central  incisors  are  situated  immediately  beneath  the  nose, 
the  lateral  incisors  thrown  back  behind  the  points  of  the  cuspidati, 
and  the  bases  of  the  latter  scarcely  a  quarter  of  an  inch  below  the 
orbit ;  in  the  lower  jaw  the  cuspidati  are  placed  at  the  very  base  of 
the  bone,  with  only  a  thin  layer  beneath  them  ;  but  the  crowding  is 
much  less  considerable  than  in  the  upper  jaw,  from  the  smaller  com- 
parative size  of  the  incisors.  . 

"At  from  six  to  seven  years  of  age  the  whole  of  the  permanent 
teeth  are  more  or  less  ossified,  excepting  the  dentes  sapienti<e ;  so 
that,  previously  to  the  shedding  of  any  of  the  temporary  teeth,  there 
are  at  this  time  no  less  than  forty-eight  teeth  in  the  two  jaws ; 
namely,  twenty  deciduous,  the  whole  of  which  are  perfected,  and 
twenty-eight  permanent,  in  different  degrees  of  development,  within 
the  bones." 

At  a  particular  epoch  of  human  life,  the  temporary  teeth  are 
exchanged  for  a  more  numerous  set,  of  a  stronger  and  more  durable 
structure,  and  of  increased  power  of  mastication.  The  original  teeth 
become  loose  in  their  sockets,  their  roots  are  eaten  away,  their  crown 
crumbles  and  recedes  from  the  gums,  and  at  last  they  fall  out.  This 


change  takes  place  in  the  temporary  teeth  exactly  in  the  order  in 
which  they  were  originally  formed,  and  in  which  they  cut  through 
the  gums.  Thus,  the  central  incisors  of  the  lower  jaw  fall  away  first, 
then  those  of  the  upper  jaw,  then  go  the  interior  lateral  incjsors,  and 
so  on. 

The  mode  in  which  this  change  is  effected,  which  constitutes  the 
shedding  of  the  teeth,  is  by  a  process  of  absorption.  The  anterior 
parietes  of  the  cavities  in  which  the  permanent  teeth  are  contained 
are  removed  by  the  absorbent  vessels,  in  consequenoe  of  which  the 
teeth  are  allowed  to  advance  ;  next  the  sockets,  then  the  roots,  and 
lastly  the  crowns  of  the  temporary  teeth  are  absorbed.  This  absorp- 
tion cannot  be  solely  the  effect  of  pressure  produced  by  the  advancing 
permanent  teeth,  for  the  process  goes  on  when  such  pressure  cannot 
possibly  have  existed  ;  it  is,  in  part  at  least,  like  the  preparation  of 
the  cell  for  the  reception  of  the  permanent  pulp,  a  true  process  of 
anticipation.  Neither  do  the  advancing  permanent  teeth  displace  the 
receding  deciduous  teeth  ;  but  the  jaw  grows  and  enlarges  consenta- 
neously with  the  increasing  bulk  and  number  of  the  teeth  which  it  is 
destined  to  receive. 

The  change  of  the  temporary  for  the  permanent  teeth  commences, 
in  the  majority  of  instances,  at  about  seven  years  of  age  ;  "  though," 
says  Mr.  Bell,  "  I  have  occasionally  known  it  to  occur  as  early  as  five 
and  as  late  as  eight  years  and  a  half."  The  first  permanent  molars 
usually  pierce  the  gum  before  the  loss  of  the  temporary  central  inci- 
sors, and  their  appearance  may  be  considered  as  indicative  of  the 
approaching  change.  The  following  are  about  the  medium  periods  at 
which  the  different  permanent  teeth  are  generally  cut,  but  so  irregu- 
lar are  they  in  this  respect  that  comparatively  little  dependence  can 
be  placed  on  such  a  statement.  Those  of  the  lower  are  here  indi- 
cated, and  they  most  commonly  precede  the  upper  by  about  two  or 
three  months  : — 

Anterior  Molars  6.^  years 

Central  Incisors       .       .       .       .       .    .     7  „ 

Lateral  Incisors  8  „ 

Anterior  Bicuspids  .       .       .       .       .    .     9  „ 

Posterior  Bicuspids      .       .       .       .       .    10  „ 

Cuspidati  .       .   11-12 ,, 

Second  Molars  12-13,, 

Third  Molars,  or  Dentes  Sapientise        .    .  17-19,, 

It  has  been  supposed  that  the  permanent  teeth  are  subject  to  mnch 
irregularity  in  the  time  of  their  appearance.  This  however  is  an 
error,  as  within  a  limited  period  the  appearance  of  the  teeth  in  healthy 
children  is  very  constant.  The  following  extract  from  Mr.  Saunders's 
work  on  '  The  Teeth  a  Test  of  Age,'  will  be  found  to  confirm 
this  : — 

"  Thus,  then,  it  appears  that  of  708  children  of  nine  years  old,  389 
would  have  been  pronounced  on  an  application  of  this  test  to  be  near 
the  completion  of  their  ninth  year ;  that  is,  they  presented  the  full 
development  of  that  age.  But  on  the  principle  already  stated — that 
of  reckoning  the  fourth  tooth  as  present  when  the  three  are  fully 
developed — a  still  larger  majority  will  be  obtained,  and  instead  of  389 
the  proportion' will  be  as  follows  :  of  708  children  no  less  a  number 
than  530  will  be  fully  nine  years  of  age.  What,  then,  are  the  devia 
tions  in  the  remaining  178  ?  They  are  the  following:  126  would  be 
pronounced  eight  years  and  six  months,  and  the  remaining  52  eight 
years  of  age ;  so  that  the  extreme  deviations  are  only  twelve  months, 
and  these  only  in  the  inconsiderable  proportion  (when  compared  with 
the  results  obtained  by  other  criteria)  of  52  in  708. 

"  Again,  of  338  children  under  thirteen  years  of  age,  no  less  than 
294  might  have  been  pronounced  with  confidence  to  be  of  that 
age.  The  remaining  44  would  have  been  considered  as  follows : 
36  in  their  thirteenth  and  8  near  the  completion  of  then-  twelfth 
year." 

Such  are  the  main  phenomena  which  relate  to  the  process  of  denti- 
tion when  this  operation  is  performed  in  a  perfectly  natural  and 
healthy  manner.  But  this  process  is  exceedingly  apt  to  become 
deranged,  producing  evils  in  the  system  often  most  serious,  and  even 
fatal ;  and  the  preceding  account  of  the  natural  process  will  enable  us 
readily  to  understand  the  nature,  extent,  and  causes  of  the  diseases 
which  so  often  result  from  the  morbid  progress  of  the  function. 
[Dentition  Diseases,  in  Arts  and  Sc.  Div.] 

(Bell,  On  the  Anatomy,  Physiology,  and  Diseases  of  the  Teeth;  Ash- 
burner, On  Dentition  and  some  co-incident  Disorders;  Meckel,  Man. 
d'Anat. ;  Serres,  Nouvelle  Theorie  de  la  Dentition;  De  la  Barre, 
Seconde  Dentition ;  Owen,  Odontography ;  Goodsir,  On  the  Teeth ; 
Edinburgh  Med.  and  Surg.  Journal,  vol.  li. ;  Tomes,  On  the  Structure 
of  the  Teeth;  Proc.  Roy.  Soc,  1838  ;  Tomes,  Lectures  on  Dental  Phy- 
siology and  Surgery ;  Huxley,  On  the  Development  of  the  Teeth,  in 
Quarterly  Microscopical  Journal,  vol.  i.) 

DEODARA.  [Abies.] 

DERBYSHIRE  SPAR.  [Fluor-Spar.1 

DERC<EA.    [Stenelttra  ;  Hetsromera.] 

DERMATINE,  a  Mineral  found  in  the  serpentine  quarry  near 
Waldheim.  It  occurs  in  reniform  masses,  rarely  globular,  and  in 
thin  coatings  or  crusts.  Its  colour  is  dark  olive-green  or  liver-brown. 
Streak  yellow  inclining  to  gray.  The  fracture  is  conchoidal.  It 
feels  greasy,  but  does  not  adhere  to  the  tongue.    Its  hardness  is 
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about  2'0.    Lustre  somewhat  resinous.    Specific  gravity,  2"13G.  The 


following  analysis  is  by  Ficiuus  : — 

Silica   35-800 

Magnesia   23700 

Protoxide  of  Iron   11-333 

Protoxide  of  Manganese        .       .       .    .  2'250 

Alumina    .......  0-416 

Lime   0833 

Water  and  Carbonic  Acid         .       .       .  25 '200 


DERMATOBRANCHUS,  a  genus  of  Molluscous  Animals  esta- 
blished by  M.  Van-Hasselt,  and  arranged  by  him  among  the 
Nudibranchiata.  It  has  the  following  characters : — Animal  de- 
pressed, semicircular,  provided  with  a  considerably  large  foot, 
and  protected  above  by  an  enlarged  mantle,  rounded  anteriorly, 
narrowed  posteriorly,  beset  with  elongated  striae  or  pustules,  which 
are  branchial.  A  pair  of  short,  approximated,  contractile  tentacula 
situated  between  the  head  and  the  mantle.  Eyes  none  (?).  Three 
apertures  on  the  right  side  of  the  body,  the  anterior  opening  near  the 
head  for  the  generative  apparatus,  the  second  for  the  vent,  and  the 
third  for  the  urinary  organ.    It  is  an  inhabitant  of  the  coast  of  Java. 

DERMESTES.  [Dermestim:.] 

DERME'STID^E,  Leach  (from  Aepn-fitrrns,  a  moth  or  worm  that 
eats  skins),  a  family  of  Animals  belonging  to  the  order  of  Coleopterous 
Insects  of  the  section  Necrophaga  (M'Leay).  They  have  the  following 
characters  : — Antennae  short,  11-jointed,  terminated  by  a  compressed 
club,  consisting  of  3  or  4  joints;  palpi  small ;  mandibles  short,  thick, 
and  generally  dentated  ;  head  deeply  inserted  into  the  thorax  ;  body 
generally  oval,  and  more  or  less  furnished  with  scales  or  hairs  ;  legs 
short ;  tarsi  5-jointed.  The  species  of  this  family  are  for  the  most 
part  of  small  size :  their  larvae  (at  least  those  which  are  known)  are 
covered  with  hair,  and  feed  upon  animal  substances.  It  includes  the 
genera  Dermcstes,  Ctesias,  Megatoma,  Attagenus,  Aspidiphorus,  Nogo- 
derma,  Anthrcnus,  Globulicome,  Limnichus,  and  Trogoderma.  The 
species  of  many  of  these  genera  whilst  in  a  larva  state  do  great 
mischief  in  houses.  They  are  especially  destructive  to  the  collections 
of  the  naturalist.  The  perfect  insects  are  harmless,  living  on  flowers. 
They  are  found  throughout  Europe,  Australia,  Africa,  and  America. 

The  distinguishing  characters  of  the  genus  Dermestes  are : — Antennas 
scarcely  differing  in  the  sexes;  the  basal  joint  thick,  the  six  following 
joints  nearly  of  equal  size,  the  eighth  broader  than  long,  the  ninth 
and  tenth  very  broad  and  nearly  of  equal  size,  the  eleventh  also  broad 
but  not  equal  in  size  to  the  two  preceding ;  palpi  short  and  thick ; 
body  of  an  elongated  oval  shape. 

D.  lardarius  is  about  a  quarter  of  an  inch  in  length  and  of  a  dull 
black  colour ;  the  basal  half  of  each  elytron  is  of  an  ashy  tint,  and 
has  three  black  spots. 

This  insect  is  sometimes  very  abundant  in  houses  in  the  neighbour- 
hood of  London  and  elsewhere,  and  when  this  is  the  case  is  very 
destructive,  since  it  will  devour  almost  any  animal  substance,  but  we 
believe  only  in  a  dried  state. 

D.  vulpinus  is  about  the  same  size  as  the  last,  from  which  it  may 
be  distinguished  by  the  elytra  being  totally  black,  and  the  sides  of 
the  thorax  and  under  parts  of  the  body  being  covered  with  white  scales. 

This  insect  is  brought  over  in  great  abundance  in  ships  laden  with 
hides.  We  have  seen  them  in  skins  of  quadrupeds  both  from  India 
and  America.  The  larva  is  about  half  an  inch  in  length,  and  covered 
with  blackish-brown  hairs.  Like  the  perfect  insect  it  feeds  upon 
dried  skins,  and  hence  when  abundant  is  very  destructive  to  this  Bort 
of  property.  In  the  14th  vol.  of  the  'Linnsean  Transactions'  is  a 
notice  of  the  occurrence  of  several  specimens  of  this  insect,  and  also 
of  another  beetle  (Necrobia  violacea)  in  the  Egyptian  mummy ;  and 
in  the  '  Transactions  o:  the  Entomological  Society,'  vol.  i.,  the  Rev. 
F.  W-  Hope  describes  several  species  of  Coleopterous  Insects  which 
had  been  found  in  the  heads  of  Egyptian  mummies.  They  are  as 
follows  : — Necrobia  Mumiarium,  D.  pollinctus,  D.  Boa,  and  D.  elon- 
gatus.  Accompanying  these  insects  there  were  also  found  some  frag- 
ments of  a  species  of  Pimelia — probably  the  P.  spinulosa. 

D.  murinus  is  also  about  a  quarter  of  an  inch  in  length,  and  of  a 
black  colour;  the  upper  parts  of  the  head,  thorax,  and  elytra,  are 
mottled  with  scales  of  an  ashy  tint ;  the  scutellum  is  of  a  fulvous 
colour ;  the  under  parts  of  the  body  are  white. 

The  species  is  common  in  various  parts  of  England,  and  is  found  in 
dried  animals  which  have  been  suspended  in  the  open  air  by  game- 
keepers and  other  persons. 

In  the  genus  Ctesias  (Stephens)  the  two  basal  joints  of  the  antenna? 
are  thick ;  the  six  following  are  nearly  of  equal  size  and  rather 
slender;  the  ninth  joint  is  rather  long  and  of  an  obconic  form  ;  the 
tenth  joint  is  shorter  than  the  last ;  and  the  terminal  joint  is  conical. 
These  three  joints  form  together  an  elongated  knob. 

C.  Serra  is  about  an  eighth  of  an  inch  in  length,  of  a  black  colour, 
with  yellowish  antennse.  It  is  found  under  the  loose  bark  of  elm- 
trees.    The  larva  is  covered  with  long  hairs. 

Megatoma  (Herbst). — In  this  genus  the  two  ba«al  joints  of  the 
antennas  are  thick  ;  the  four  following  are  slender  ;  the  seventh  and 
eighth  joints  are  larger  than  the  last-mentioned,  and  the  remainder 
form  an  elongated  club;  the  terminal  joint  is  twice  as  long  as  the 
others  in  the  male,  and  but  slightly  elongated  in  the  female. 


DESMIDIECE.  316 


Attagenus  (Latreille). — Antennas  with  the  basal  joint  thick  ;  the 
second  les3  robust  and  shorter ;  the  three  following  joints  slender ; 
the  sixth,  seventh,  and  eighth  joints  gradually  increasing  in  size  ;  the 
remainder  forming  a  3-jointed  club,  of  which  the  terminal  joint  is 
extremely  long  and  almost  cylindrical  in  the  male,  and  of  an  elongated 
oval  form  in  the  female. 

A.  Pcllio  is  about  an  eighth  of  an  inch  in  length,  and  of  a  black 
colour ;  the  base  of  the  antennae  is  yellowish,  and  there  is  a  round 
white  spot  in  the  middle  of  each  elytron. 

This  insect  is  common  in  houses,  and  is  very  frequently  found  in 
quills,  upon  the  pith  of  which  it  probably  feeds. 

DERMO'CHELYS.  [Chelonia.] 

DERRIAS.  [Baboon.] 

DESMANS.  [Sorecim!.] 

DESMIDIE^E,  a  group  of  organised  beings  regarded  by  some 
naturalists  as  Animals  and  by  others  as  Plants.  The  botanists  who 
have  adopted  them  into  the  vegetable  kingdom  have  regarded  them 
as  Alga,  and  allied  to  the  Diatomacea;.  Some  however  who  admit 
the  vegetable  characters  of  Desmidiece  deny  them  to  Diatomacea;.  Dr. 
Lindley  admits  the  Desmidiem  as  a  sub-order  of  the  Diatomacece,  which 
he  characterises  as  crystalline  angular  fragmentary  bodies,  brittle,  and 
multiplying  by  spontaneous  separation.  Amongst  this  group  of  beings 
the  Desmidien?  are  characterised  as  being  'cylindrical.'  The  following 
is  the  definition  of  this  family  as  given  by  Mr.  Ralfs  in  his  '  British 
DesmidieaV  a  work  which  has  greatly  increased  our  knowledge  of 
these  obscure  beings  : — "Freshwater  figured,  mucous,  and  microscopic 
Alga",  of  a  green  colour.  Transverse  division  mostly  complete,  but  in 
some  genera  incomplete.  Cells  or  joints  of  two  symmetrical  valves, 
the  junction  always  marked  by  the  division  of  the  endochrome,  often 
also  by  a  constriction.  Sporangia  formed  by  the  coupling  of  the  cells 
and  union  of  their  contents."  It  will  be  seen  from  this  definition  that 
Mr.  Ralfs  regards  these  beings  as  plants.  The  principal  points  on 
which  he  relies  for  establishing  this  position  are  the  occurrence  of 
conjugation  and  wav^ing,  and  the  presence  of  starch  amongst  the 
Desmidiece. 

The  occurrence  of  a  union  or  conjugation  of  the  two  filaments  for 
the  production  of  spores,  has  long  been  known  amongst  certain  forms 
of  Conferral.  This  has  been  seen  by  many  observers  to  occur  amongst 
the  Desmidiece.  In  the  Euastrum  rupestre  (Jig.  3  represents  the  genus) 
Nageli  describes  this  process.  Two  individuals  are  placed  close  toge- 
ther, and  push  out  short  processes,  which  meet,  and  by  the  absorption 
of  the  wall  constitute  a  canal,  into  which  the  entire  contents  of  the 
two  cells  thus  connected  enter,  and  combine  together  to  form  one 
mass  which  constitutes  a  single  cell.  This  process  is  not  always 
identical  in  different  species.  In  Closterium  (fig.  6)  the  middle  of  the 
cell-membrane  dehisces  with  a  transverse  fissure,  and  the  entire  con- 
tents from  two  contiguous  opened  cells  coalesce  into  a  single  round  or 
angular  mass.  Siebold  says,  with  regard  to  the  spores  or  green  bodies 
which  result  from  the  union  of  the  cells,  that  they  are  not  in  all  cases 
developed  into  a  single  Closterium,  like  spores ;  but  that,  as  in  the  case 
of  other  Algce,  such  as  Vaucheria  and  (Edogonium,  there  are  two  sorts 
of  spore-formations,  and  that  under  certain  circumstances  these  green 
bodies  represent  a  germ,  capsule,  or  sporangium,  in  which,  by  a  pro- 
cess of  division,  several  young  Closteria  come  to  be  perfected.  The 
union  of  the  cells  of  Didymoprium  Borreri  is  seen  in  fig.  1. 

The  process  above  described  appears  to  be  one  entirely  confined  to 
the  vegetable  kingdom,  as  it  has  never  been  observed  amongst  uni- 
cellular organisms,  which  are  regarded  as  decidedly  animal. 

The  process  of  swarming  is  one  which,  although  a  few  years  ago 
its  distinguishing  feature  would  have  been  regarded  as  entitling  the 
organism  exhibiting  it  to  a  place  in  the  animal  kingdom,  is  by  Mr. 
Ralfs  and  other  English  naturalists  regarded  as  purely  vegetable.  It 
has  been  observed  in  many  species  of  Confervacece,  more  especially  in 
Achlya  prolifera  [Achlya]  and  Conferva  cerca.  The  following  is 
M.  Agardh's  account  of  this  curious  phenomenon  in  the  latter  plant. 
After  describing  the  green  matter  in  the  joints,  he  says: — -"The 
granules  of  which  it  is  composed  detach  themselves  from  the  mass 
one  after  another,  and  having  thus  become  free  they  move  about  in 
the  vacant  space  of  the  joint  with  an  extreme  rapidity.  At  the  same 
time  the  exterior  membrane  of  the  joint  is  observed  to  swell  in  one 
point  till  it  there  forms  a  little  mamilla,  which  is  to  become  the  point 
from  which  the  moving  granules  finally  issue.  By  the  extension  of 
the  membrane  for  the  formation  of  the  mamilla,  the  tender  fibres  of 
which  it  is  composed  separating,  cause  an  opening  at  the  end  of  the 
mamilla,  and  it  is  by  this  passage  that  the  granules  escape.  At  first 
they  issue  in  a  body,  but  soon  those  which  remain,  swimming  in  a 
much  larger  space,  have  much  more  difficulty  in  escaping  ;  and  it  is 
only  after  innumerable  knockings  (titubations)  against  the  walls  of 
their  prison  that  they  succeed  in  finding  an  exit.  From  the  first 
instant  of  the  motion,  one  observes  that  the  granules  or  sporules  are 
furnished  with  a  little  beak,  a  kind  of  anterior  process  always  dis- 
tinguishable from  the  body  of  the  sporule  by  its  paler  colour.  It  is 
on  the  vibrations  of  this  beak  that  the  motion,  as  I  conceive,  depends  • 
at  least  I  have  never  been  able  to  discover  any  cilia.  However  I  will 
not  venture  to  deny  the  existence  of  these  ;  for  with  a  very  high  power 
of  a  compound  miscroscope  one  sees  the  granules  surrounded  with  a 
hyaline  border,  as  we  find  among  the  ciliated  Infusoria  on  applying  a 
glass  of  insufficient  power.    The  sporules  during  their  motion  always 
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present  this  Leak  in  front  of  their  body,  as  if  it  served  to  show  them 
the  way  ;  but  when  they  cease  to  move,  by  bending  it  back  along  the 
aide  of  their  body,  they  resume  the  spherical  form ;  so  that  before 
und  after  the  motion  one  sees  no  trace  of  this  beak.  The  motion  of 
the  sporules  before  their  exit  from  this  point  consists  principally  in 
quick  dartings  along  the  walls  of  the  articulation,  knocking  themselves 
against  them  by  innumerable  shocks ;  and  in  some  cases  we  are  almost 
forced  to  believe  that  it  is  by  this  motion  of  the  sporules  that  the 
mamilla  is  formed.  Escaped  from  their  prison,  they  continue  their 
motion  for  one  or  two  hours  ;  and  retiring  always  towards  the  darker 
edge  of  the  vessel,  sometimes  they  prolong  their  wandering  courses, 
sometimes  they  remain  in  the  same  place,  causing  their  beak  to  vibrate 
in  rapid  circles.  Finally  they  collect  in  dense  masses,  containing  innu- 
merable grains,  and  attach  themselves  to  some  extraneous  body  at 
the  bottom  or  on  the  surface  of  the  water,  where  they  hasten  to  deve- 
lop filaments  like  those  of  the  mother  plant."  This  process,  to  which 
the  name  swarming  has  been  given,  has  been  observed  by  Mr.  Ralfs, 
Dr.  Hassall,  and  others  in  various  species  of  Desmidiece,  more  especially 
in  Sphcerojilea  crispa  and  Draparnauldia  tenuis.  No  similar  move- 
ments to  these  have  been  anywhere  observed  amongst  the  ova  of  the 
animal  kingdom. 

The  presence  of  starch  in  the  Desmidiece  is  a  third  point  relied  on 
by  Mr.  Ralfs  as  distinguishing  the  vegetable  kingdom.  The  existence 
of  this  substance  is  easily  ascertained  by  the  well-known  reaction  of" 
iodine  upon  it.  Meyen  first  discovered  this  substance  in  the  Algce, 
and  Mr.  Ralf3  and  others  have  confirmed  the  correctness  of  his  obser- 
vations. At  the  same  time  it  should  be  stated  that  starch,  although 
not  found  present  in  the  tissues  of  the  lower  animals,  has  recently 
been  detected  in  the  brain  of  man  by  Mr.  Busk  ('  Microscopical 
Journal,'  vol.  ii.  p.  105).  This  may  lead  to  the  discovery  of  the 
existence  of  this  substance  more  generally  in  the  animal  kingdom 
than  has  been  hitherto  supposed. 


1.  Didymoprium  Borreri,  with  the  cells  uniting  to  form  the  green  matter. 
2.  Micrasterias  crenata.  3.  Euastrum  oblongum.  4.  Xanthidium  armatum. 
5.  The  same  with  a  frond  acquiring  a  new  segment  hy  division.  6.  Closterium 
Lunula.  7.  Pediastrum  simplex.  8.  Pediastrum  Boryanum.  9.  Ankiatro. 
desinus  falcatus. 

The  following  reasons  are  given  by  Mr.  Dalrymple,  after  giving  an 
account  of  the  structure  of  Closteria,  for  placing  the  species  of  this 
genus  amongst  animals  : — 

1st.  That  while  Closterium  has  a  circulation  of  molecules  greatly 
resembling  that  of  plants,  it  has  also  a  definite  organ  unknown  in  the 
vegetable  world,  in  which  the  active  molecules  appear  to  enjoy  an 
independent  motion,  and  the  parietes  of  which  appear  capable  of 
contracting  upon  its  contents. 

2nd.  That  the  green  gelatinous. body  is  contained  in  a  membranous 
envelope,  which,  while  it  is  elastic,  contracts  also  upon  the  action  of 
certain  reagents,  whose  effects  cannot  be  considered  purely  chemical. 

3rd.  The  comparison  of  the  supposed  ova  with  cytoblasts  and  cells 
of  plants  precludes  the  possibility  of  our  considering  them  as  the 
latter,  while  the  appearance  of  a  vitelline  nucleus,  transparent  but 
molecular  fluid,  a  chorion,  or  shell,  determines  them  as  animal  ova. 


It  was  shown  to  be  impossible  that  these  eggs  had  been  deposited  in 
the  empty  shell  by  other  Infusoria,  or  that  they  were  the  produce  of 
some  Entozoon. 

4th.  That  while  it  was  impossible  to  determine  whether  the  vague 
motionn  of  Closterium  were  voluntary  or  not,  yet  the  idea  the  author 
had  formed  of  a  suctorial  apparatus  forbade  his  classing  them  with 
plants. 

On  these  reasons,  Mr.  Ralfs  remarks,  that  the  peculiar  organ — 
the  terminal  globules  —  of  the  Closteria  are  as  much  vegetable  as 
animal.  That  the  throwing  off  the  contents  of  the  cell  through 
chemical  reagents,  is  as  much  vegetable  as  animal.  "  If  fresh  water 
touches  Griffithsia  setacea,  the  joints  burst  and  spirt  out  their  contents." 
That  the  supposed  ova  contain  starch,  and  are  therefore  vegetable. 
That  he  cannot  discover  that  the  orifices  at  the  extremities  of  some  of 
the  Desmidiece  are  tubes,  or  that  they  possess  a  suctorial  power. 

The  Desmidiece  are  all  of  an  herbaceous  green  colour,  and  from  this 
circumstance  are  easily  discovered  amongst  the  othermicroscopic  beings 
with  which  they  occur.  They  are  mostly  inhabitants  of  fresh  water. 
Mr.  Thwaites  records  two  or  three  species  from  brackish  water.  They 
are  remarkable  for  the  very  definite  outline  which  their  forms  assume, 
especially  in  the  genera  Micrasterias  (Jiff.  2),  Euastrum  (fie/.  3),  Xan- 
thidium (jiff.  4),  and  Pediastrum  (fiffs.  7,  8).  Their  most  obvious 
characteristic  however  is  their  evident  division  into  two  valves  or 
segments.  The  point  of  union  between  the  two  segments  is  in 
general  very  definitely  marked.  In  Pediastrum  and  Scenuiesmus  it  is 
less  obvious  than  other  genera.  It  is  at  this  point  of  union  that  the 
cell  opens  and  discharges  its  contents.  "  An  uninterrupted  gradation," 
says  Mr.  Ralfs,  "  may  be  traced  from  species  in  which  these  characters 
are  inconspicuous  to  those  in  which  they  are  fully  developed  :  thus  in 
Closterium  and  some  species  of  Penium  there  is  no  constriction  ;~in 
Teimemorus,  in  some  Cosmaria,  and  in  Hyalotheca,  it  is  quite  evident, 
although  still  but  slight ;  in  Didymoprium  and  Desmidium  it  is 
denoted  by  a  notch  at  each  angle  ;  but  in  Sphcerozosma,  Micrasterias 
(fig.  2),  and  some  other  genera,  the  constriction  is  very  deep,  and  the 
connecting  portion  forni3  a  new  cord  between  the  segments,  which 
appear  like  distinct  cells,  and  are  so  considered  by  Ehrenberg  and 
others."  He  further  adds,  "  That  the  frond  in  Euastrum  (fig.  3)  and 
allied  genera  is  really  a  constricted  cell,  and  not  a  binate  one,  will,  I 
am  persuaded,  be  apparent  to  any  one  who  traces  the  gradations 
mentioned  above." 

The  manner  in  which  the  cells  of  the  Desmidiece  are  multiplied, 
is  by  means  of  repeated  transverse  divisions.  This  process  may  be 
seen  in  Euastrum,  the  new  segments  appearing  at  the  constricted  part 
of  the  original  segments.  At  first  the  new  segments  appear  as 
two  roundish  hyaline  bodies  formed  of  the  substance  of  the  con- 
necting tube.  These  lobules  increase  in  size,  acquire  colour,  and 
gradually  put  on  the  appearance  of  the  old  portions.  As  they 
increase  in  size  the  original  segments  are  pushed  away  from  each 
other,  and  at  length  an  entire  separation  takes  place,  each  old  segment 
taking  with  it  a  new  segment  to  supply  the  place  of  the  old  one. 
This  process  is  seen  going  on  in  fig.  5.  This  process  is  repeated 
again  and  again,  so  that  the  older  segments  are  united  successively, 
as  it  were,  with  many  generations.  This  multiplication  however 
has  its  limits,  for  the  time  comes  when  the  segments  gradually 
enlarge  whilst  they  divide,  and  at  length  the  plant  ceases  to  grow. 
When  this  occurs  no  more  segments  are  produced,  the  internal  matter 
changes  its  appearance,  increases  in  'density,  and  contains  starch- 
granules.  The  spore  is  now  formed,  which  is  to  give  birth  to  a  new 
individual,  and  the  old  one  perishes.  The  separate  cells  formed  by 
this  process  of  segmentation  must  be  regarded  as  continuations  of 
the  same  individual.  They  are  like  the  grafts  and  buds  from  a  tree ; 
they  continue  the  individual. 

The  reproduction  of  the  Desmidiece  seems  to  take  place  in  two  ways  : 
first,  by  the  formation  of  granular  contents  in  the  cell,  which  have 
the  power  of  moving,  burst  the  cell,  and  produce  the  phenomena  of 
swarming  above  referred  to  ;  and  secondly,  by  the  formation  of  a 
sporangium,  or  case  containing  spores,  after  the  union  or  conjugation 
of  the  cells  before  described.  The  sporangia  assume  a  variety  of 
forms,  and  are  sometimes  covered  with  spines,  and  Mr.  Ralfs  says, 
"  That  the  orbicular  spinous  bodies  so  frequent  in  flint  are  fossil 
sporangia  of  Desmidiece,  cannot,  I  think,  be  doubtful,  when  they  are 
compared  with  figures  of  recent  ones." 

Movements  of  the  cell-contents  of  Desmidiece,  similar  to  the  cyclosis 
of  higher  plants,  have  been  observed  by  Dalrymple,  Bailey,  and 
others.  These  movements  consist  of  definite  currents  of  the  cell- 
contents,  passing  in  two  opposite  directions,  the  one  along  the  side 
of  the  cell,  and  the  other  along  the  periphery  of  the  gelatinous  mass 
in  their  interior.  Labarzewski,  a  German  observer,  states  that  these 
currents  are  intermittent,  lasting  each  time  for  about  seven 
seconds. 

The  part  fulfilled  by  the  Desmidiece  in  creation  is  little  known. 
They  undoubtedly  purify  the  water  in  which  they  live  in  the  same 
manner  as  other  plants,  and  furnish  food  to  a  number  of  fresh-water 
animals.  As  they  do  not  attach  themselves  to  external  objects  they 
are  seldom  found  living  in  running  streams.  They  are  sometimes 
found  in  the  beds  of  large  rivers,  and  several  species  are  enumerated 
by  Drs.  Lankester  and  Redfern,  in  their  report  on  the  '  Microscopical 
Characters  of  the  Water   of  the  Thames.'     The  best  places  for 
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procuring  them  are  email  shallow  pools  which  do  not  dry  up  in 
the  summer.  Mr.  Ralfs  says,  however,  that  the  same  species  never 
occur  in  the  same  pools  two  years  in  succession.  They  prefer  open 
moors  and  exposed  places,  and  are  rarely  found  in  woods,  shady 
places,  or  deep  ditches.  They  are  seldom  found  in  turbid  water  of 
any  kind.  In  this  respect  they  are  the  opposite  of  their  congeners 
the  Diatomaceee,  which  almost  as  a  rule  are  found  where  the  Desmidiece 
are  not. 

The  best  way  of  procuring  them  for  examination  is  to  take  a 
piece  of  linen,  lay  it  on  the  ground  in  the  form  of  a  bag,  and  then, 
by  the  aid  of  a  tin  box  or  ladle,  scoop  up  the  water,  and  strain  it 
through  the  bag.  After  this  process  has  been  repeated  a  few  times, 
the  specimens  of  Desmidiece  will  be  found  in  great  abundance  on  the 
linen,  which,  if  kept  moist,  will  allow  of  the  growth  and  develop- 
ment of  these  beautiful  objects  for  many  months. 

The  study  of  this  family  will  undoubtedly  amply  repay  the 
naturalist  for  years  to  come.  Comparatively  little  is  known  of  the 
species  beyond  the  continent  of  Europe.  The  following  is  an  analysis 
of  the  genera  found  by  Mr.  Ralfs  in  the  British  Islands  : — 

* 

Plant  an  elongated  jointed  filament.  Sporangia  orbicular,  smooth. 

1.  Hyalotheca. — Filament  cylindrical.    Two  species. 

2.  Didymoprium. — Filament  cylindrical,  or  sub-cylindrical.  Joints 
with  two  opposite  or  dentate  projections.    {Fig.  1.)    Two  species. 

3.  Desmidium. — Filament  triangular,  or  quadrangular ;  joints  con- 
nected by  a  thickened  border.    Two  species. 

4.  Aptogonum. — Filament  triangular  or  plane,  with  foramina 
between  the  joints.    One  species. 

5.  Sphcerozosma. — Filament  plane,  margins  incised  or  sinuated; 
joints  with  junction-glands.    Two  species. 

** 

Frond  simple  from  complete  transverse  division,  distinctly  con- 
stricted at  the  junction  of  the  segments,  which  are  seldom  longer 
than  broad ;  sporangia  spinous  or  tuberculated,  rarely  if  ever  smooth. 

6.  Micrasterias. — Lobes  of  the  segments  incised  or  bidentate. 
{Fig.  2.)    Thirteen  species. 

7.  Euastrum. — Segments  sinuated,  generally  notched  at  the  end, 
and  with  inflated  protuberances.    {Fig.  3.)    Eighteen  species. 

8.  Cosmarium. — Segments  in  front  view  neither  notched  nor 
sinuated  ;  in  end  view  elliptic,  circular,  or  cruciform.  Thirty-three 
species. 

9.  Xanthidium. — Segments  compressed,  entire,  and  spinous.  (Figs. 
4  and  5.)    Six  species. 

10.  Arthrodesmus. — Segments  compressed,  and  having  only  two 
spines  or  mucros.    Two  species. 

11.  Staurastrum. — End  view  angular,  radiate,  or  with  elongated 
processes  which  are  never  geminate.    Forty  species. 

12.  Didymocladon. — Segments  angular,  each  angle  having  two 
processes,  one  inferior  and  parallel  with  the  similar  one  of  the  other 
segment,  the  other  superior  and  divergent.    One  species. 

*** 

Frond  simple,  from  complete  transverse  division,  generally  much 
elongated,  never  spinous,  frequently  not  constricted  at  the  centre. 
Sporangia  smooth. 

13.  Tetmemorus. — Frond  straight,  constricted  at  the  centre,  and 
notched  at  the  ends.    Three  species. 

14.  Peniv/m. — Frond  straight,  scarcely  constricted  at  the  centre. 
Eight  species. 

15.  Docidium. — Frond  straight,  much  elongated,  constricted  at  the 
centre,  truncate  at  the  ends.    Seven  species. 

16.  Closterium. — Frond  crescent-shaped  or  arcuate,  not  constricted 
at  the  centre.    (Fig.  6.)    Twenty-two  species. 

17.  Spirotcenia. — Frond  straight,  not  constricted  at  the  centre; 
endochrome  spirally  twisted.    Two  species. 

**** 

Cells  elongated,  entire,  fasciculated. 

18.  Ankistrodesmus.  Cells  aggregated  into  faggot-like  bundles. 
(Fig.  9).    One  species. 

***** 

Frond  composed  of  few  cells,  definite  in  number,  and  not  forming  a 
filament.    (Sporangia  unknown). 

19.  Pediastrum. — Cells  arranged  in  the  form  of  a  flattened  star, 
their  outer  margin  bidentate.    (Figs.  7  &  8.)    Eleven  species. 

20.  Scenedesmits. — Cells  oblong  or  fusiform,  entire,  placed  side  by 
side  in  a  single  row,  but  during  division  into  two  rows.  Six  species. 

( Ralfs  and  Jexmer,  British  Desmidiece  ;  Siebold,  On  Unicellular  Plants 
and  Animals,  in  Mic.  Journal,  1853  ;  Meneghini,  On  the  Animal  Nature 
of  Diatomaceee,  translated  by  Ray  Society,  1854 ;  A.  Braun,  On 
Rejuvenescence  in  the  Plant,  translated  by  Ray  Society,  1854  ;  Lindley, 
Vegetable  Kingdom;  Niigeli,  Gattungen  einzelliger  Algen  physiologisch 
und  systematisch  bearbeitet,  Zurich,  1849;  Cohn,  On  the  Natural 
History  of  Protococcus  pluvialis,  translated  by  Ray  Society,  1854.) 


DESMOPHY'LLUM,  a  genus  of  Fossil  Radiate  Animals  belonging 
to  the  Zoophytes  found  in  the  London  Clay  of  Sheppey.  ('  GeoL 
Trans.'  N.  S.,  vol.  v.  t.  8,  f.  i.) 

DESVAUXIA'CE^E,  Bristleworts,  an  obscure  and  little  known 
natural  order  of  Plants,  consisting  of  a  few  Australian  sedge  like 
herbs,  of  no  known  utility.  They  are  nearly  related  to  liestiacece  and 
Eriocaulacece,  and  are  principally  characterised  among  other  Glumose 
Endogens  by  having  several  carpels  placed  in  the  middle  of  each 
flower.  The  most  recent  character  is  the  following,  given  by  Endlicher 
in  his  '  Genera  Plantaj;um '  : — 

Dwarf  Australian  herbs  with  the  appearance  of  a  pigmy  Cyperus 
or  Scirpus ;  the  roots  fibrous  or  fasciculated.  Culms  filiform,  undi- 
vided, leafless.  Leaves  radical,  between  thread-shaped  and  bristly, 
sheathing  at  the  base.  Spikelets  hermaphrodite,  in  two  ranks, 
1-flowered,  or  terminal  and  solitary  with  one  or  many  florets.  Glume 
single,  anterior,  or  two  nearly  opposite  each  other,  coarse.  Paleas 
none,  or  delicate,  single  or  double,  parallel  with  the  glumes.  Stamen 
single,  anterior.  Filament  filiform,  simple.  Anthers  turned  inwards, 
1-celled,  attached  by  the  back  above  the  base.  Ovary  either  single 
and  sessile  (we  would  exclude  this  character)  or  several  attached  to  a 
common  axis  at  different  heights,  imbricated  downwards,  1-celled. 
Ovule  solitary,  suspended  from  the  apex  of  the  ovary,  orthotropous, 
with  the  foramen  regarding  the  base  of  the  ovary.  Styles  filiform, 
simple,  united  to  each  other  at  the  base.  Stigmas  simple,  or  with  a 
feathery  beard.  Utricles  membranous,  dehiscing  lengthwise  at  the 
side.  Seed  orthotropous,  pendulous ;  skin  leathery  and  rather  hard. 
Albumen  fleshy  and  abundant.  Embryo  antitropous,  lenticular, 
applied  to  the  albumen  at  the  extremity  of  the  seed  opposite  the 
umbilicus ;  the  radicular  extremity  papillose,  and  regarding  the  base 
of  the  fruit.    ('  Genera  Plantarum,'  p.  119.) 

There  are  4  genera  and  15  species  in  this  order. 

DETRI'TUS  and  DEBRIS,  two  words  now  universally  received 
into  the  language,  the  former  of  Latin,  the  latter  of  French  origin. 
They  are  very  frequently  employed  in  works  of  geology  and  physical 
geography,  when  treating  of  the  formation  of  alluvial  deposits.  By 
Debris,  in  geological  language,  is  meant  generally  the  fragments  of 
rocks,  boulders,  gravel,  sand,  trunks  of  trees,  carcasses  of  animals,  &c, 
detached  from  the  summits  and  sides  of  mountains  by  the  effect  of 
the  elements,  or  resulting  from  sudden  convulsions  at  the  surface  of 
the  earth.  By  Detritus  we  understand  the  same  Debris  finely  com- 
minuted or  pulverised  by  attrition.  Debris  in  general  comprises 
Detritus  ;  but  Detritus  excludes  the  idea  of  the  larger  Debris. 

Modern  Debris  seldom  extends  beyond  the  foot  of  the  mountains 
whence  it  is  derived,  the  channels  of  torrents,  and  the  higher  parts 
of  the  beds  of  rivers;  Detritus  alone,  except  in  the  case  of  such 
things  as  float,  being  carried  down  to  the  mouths  of  large  streams. 
The  boulders  which  lie  strewn  over  such  great  extents  of  land,  and 
which  are  found  at  great  depths  below  the  surface-soil,  together  with 
fossil-trees,  bones  of  animals,  &c,  are  the  Debris  of  a  former  age,  no 
cause  now  in  action  being  apparently  capable  of  bringing  them  to 
such  distances  from  their  original  sites. 

DEUTZIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Philadelphacece,  inhabiting  the  North  of  India,  China,  and  Japan. 
The  tube  of  the  calyx  is  campanulate,  tomentose,  the  limb  5-  or  6- 
cleft.  The  petals  5  or  6,  and  oblong.  The  leaves  are  opposite, 
petiolate,  ovate,  acuminated,  serrated,  wrinkled,  and  veined. 

D.  scabra  has  its  leaves  covered  with  stellate  siliceous  hairs,  which 
makes  them  very  rough,  and  renders  them  of  use  to  cabinet-makers 
as  polishing  agents.  The  siliceous  bodies  are  beautiful  objects  viewed 
by  reflected  light  under  the  microscope. 

DEVIL  IN  A  BUSH,  1  Vulgar  names   of  the   genus  Nigella. 

DEVIL  IN  A  MIST,  J  [Nigella.] 

DEVIL'S  APPLE.  [Mandragora.] 

DEVIL'S  BIT,  the  vulgar  name  of  Scabiosa  succisa.  [Scabiosa.] 

DEVIL'S  LEAF,  the  vulgar  name  of  Urtica  urentissima. 

DEVONIAN  SYSTEM.  A  great  portion  of  the  Pateozoic  Strata 
of  North  and  South  Devon  has  been  thus  termed  by  Sedgwick  and 
Murchison  ('  Geol.  Trans.'),  and  also  referred  to  as  of  coeval  formation 
with  the  Old  Red-Sandstone  of  Herefordshire.  Further  investigation 
has  shown  that  a  portion  of  the  strata  in  North  Devon  belongs  to  the 
Carboniferous  System,  and  is  equivalent  to  the  lowest  shales  and 
sandstones  thereof.  The  Old  Red-Sandstone  must  certainly  be  admitted 
to  be  coeval  with  some  parts  of  the  Devonian  Strata,  which  besides 
contain  several  red-sandstone  members ;  but  there  is  reason  to  think 
that  the  true  place  of  much  of  the  stratification  of  South  Devon,  on 
the  ordinary  geological  scale,  is  rather  about  the  upper  part  of  the' 
Old  Red-Sandstone  ;  and  this  mode  of  viewing  these  rocks  harmonises 
with  the  distribution  of  organic  remains  in  the  Silurian,  Devonian, 
and  Carboniferous  Deposits. 

The  following  table  by  Professor  Sedgwick  gives  at  one  view  the 
relation  of  the  rocks  which  enter  into  the  composition  of  the  Devonian 
Formation  :— 

Lower  or  Plymouth  f  Dartmouth  Slate,  Plymouth  Limestone  and 
Group.  \     Red  Grit,  and  Liskeard  Slate. 

Middle  or  Caithness  J  Hereford  Sandstone,  Marl,  and  Cornstone, 
Group.  \    Dipterous  Flag. 

Upper  or  Petherwin  f  Petherwin  Slate  .and  Clymenia  Limestone, 
Group.  \     Marwood  Sandstone. 
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The  Devonian  Formation  is  represented  in  Belgium  and  the 
Rhenish  provinces,  in  Russia,  America,  and  probably  also  in  Van 
Diemen's  Land. 

With  regard  to  the  development  of  this  great  system,  Mr.  Jukes 
says — "  The  history  of  the  production  of  the  Devonian  Rocks  seems 
to  be  this  : — At  the  close  of  the  Silurian  period,  or  during  its  later 
portion,  great  dislocations  and  elevations  took  place,  by  which  the 
Silurian  Rocks,  and  especially  the  Lower  Silurians  of  the  larger  and 
more  northerly  portions  of  the  British  Islands,  became  much  broken 
and  contorted,  and  in  many  places  lifted  up  into  dry  land.  Granite 
was  protruded  into  them  in  the  south-east  of  Ireland,  and  probably 
also  the  granites  of  the  north-east  of  Ireland  and  of  the  north  of 
England  and  south  of  Scotland,  were  formed  at  this  time.  Great 
denudations  also  took  place,  by  which  some  of  the  granite  of  the 
south-east  of  Ireland  (if  not  that  of  the  other  districts)  was  brought 
to  the  surface.  Upon  the  uneven  ground  thus  formed,  as  it  was  slowly 
depressed  again,  the  Old  Red-Sandstone  was  deposited,  consisting 
largely  of  the  detritus  produced  by  this  denudation. 

"  But  in  the  south-west  of  Ireland  and  England  neither  disturbance 
nor  denudation  took  place  to  anything  like  the  same  amount,  the 
locality  remaining  probably  a  pretty  deep  sea,  in  which  fine-grained 
mechanical  and  some  chemical  depositions  were  formed,  partly  con- 
temporaneously with  the  Old  Red-Sandstone  proper,  and  partly 
subsequent  to  it. 

"  If  we  are  allowed  to  continue  this  hypothetical  history  a  little 
longer,  we  should  say  that  at  the  close  of  the  Devonian  period  a  sub- 
sidence of  almost  the  whole  country  had  occurred,  and  in  the  sea 
thus  formed  was  deposited  the  Carboniferous  Limestone,  resting  in 
level  sheets  on  the  floor  of  the  Old  Red-Sandstone,  that  had  filled  up 
and  levelled  the  hollows  and  inequalities  in  the  older  rocks.  When 
the  Carboniferous  Limestone  had  been  formed,  the  Coal-Measures  were 
accumulated  on  the  top  of  it,  setting  in  first  of  all  as  thick  sandy 
deposits,  and  then  as  alternations  of  sandy  and  shaly  beds,  with  an 
occasional  bed  of  coal.  The  depression  being  suspended,  and  the  sea, 
having  been  partially  filled  by  the  accumulation  of  the  Carboniferous 
Limestone,  was  made  still  shoaler  by  the  sandstones  and  shales  of  the 
Millstone  Grit  and  Coal-Measures,  so  that,  according  to  some,  it  was 
entirely  filled  up  to  its  surface,  in  order  to  produce  a  bed  of  coal,  while 
every  one  agrees  that  it  must  have  nearly  been  so. 

"  Depression  then  recommenced,  allowing  the  accumulation  of 
several  thousand  feet  of  coal-measures,  all  successively  produced  in 
comparatively  shoal  water."    [See  Supplement.] 

(Jukes,  Physical  Geology.) 

DEWBERRY,  a  kind  of  bramble,  the  Rubus  ccesius  of  botanists. 
[Rubus.] 

DEWEYLITE,  a  name  for  Serpentine.  [Serpentine.] 

DEXA'MINE,  a  genus  of  Amphipodous  Crustacea,  established  by 
Dr.  Leach.  The  following  are  its  characters : — Antennae  3-jointed, 
the  last  segment  composed  of  a  number  of  minute  joints ;  first 
segment  shorter  than  the  second ;  upper  antennae  longest.  Eyes 
oblong,  not  prominent,  inserted  behind  the  superior  antennas.  Legs 
fourteen  ;  first  and  second  pairs  monodactyle,  with  a  small  compressed 
hand ;  other  pairs  furnished  with  simple  claws.  Tail,  on  each  side, 
with  three  double  styles  ;  above,  with  one  small  style  on  each  side. 
Body,  (including  the  head)  12-jointed.  (Leach.) 

D.  spmosa.  Body  shining,  the  ninth,  tenth,  eleventh,  and  twelfth 
segments  produced  into  a  spine ;  front  produced  and  bent  downwards 
between  the  antennae.  The  first  joint  of  the  upper  antennae  beneath, 
towards  their  tips,  have  a  little  spine-like  process.  Length  three- 
quarters  of  an  inch.  (Leach.) 

Dr.  Leach  says  that  it  is  very  common  on  the  southern  coasts  of 
England,  and  is  often  taken  by  the  shore-net,  or  beneath  stones 
amongst  the  rocks  at  low  tide.  The  legs,  he  observes,  are  easily 
broken,  which  will  account  for  Montagu's  having  described  and 
figured  it  (Cancer  (Gammarus)  spinosus)  without  the  monodactyle 
hands. 

DEXIA'RI^E,  a  family  of  Dipterous  Insects  of  the  section  Creo- 
philce.  This  family,  established  by  M.  Robineau  Desvoidy,  is  com- 
posed chiefly  of  Meigen's  genus  Dexia.  The  species  may  be  distin- 
guished from  those  of  neighbouring  groups  by  the  greater  length  of 
their  legs  :  the  body  is  generally  elongated  and  cylindrical,  but  some- 
times thick,  depressed,  or  rounded.  The  fore  part  of  the  head  is,  in 
most  of  the  species,  furnished  with  a  ridge  situated  between  the  deep 
grooves  in  which  the  antennae  are  placed  ;  the  antennae  are  rather 
short,  and  the  stylet  is  generally  plumose  ;  the  eyes  are  separated  in 
both  sexes,  and  the  males  are  usually  larger  than  the  females.  These 
flies  are  of  inoffensive  habits ;  they  are  usually  seen  on  flowers,  the 
juices  of  which  afford  them  nourishment. 

The  chief  characters  of  the  genera  contained  in  the  Dexiaria  are 
thrown  into  a  tabular  form  by  M.  Macquart,  in  the  following 
manner : — 

Genus  1.  Prosena,  St.  Fargeau. 

Proboscis  long. 
Proboscis  short. 
Body  cylindrical. 

First  posterior  cellule  of  the  wings  closed. 
Second  and  third  joints  of  the  antennae  of  equal  lfength. 
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Genus  2.  Zeuxia,  Meigen. 
Third  joint  of  the  antennae  longer  than  the  second. 

Genus  3.  Dinera,  Desvoidy. 
First  posterior  cellule  of  the  wings  open. 
Antennae  not  extending  to  the  epistoma. 

Genus  4.  Dexia,  Meigen. 
Antennae  extending  to  the  epistoma.    Legs  very  long. 

Genus  5.  Scotiptcra,  Macquart. 
Body  tolerably  broad,  depressed. 

Fore  part  of  the  head  arched  (colour's  brilliant). 

Genus  6.  Rutila,  Desvoidy, 
Fore  part  of  the  head  flat  (colours,  black  or  yellow). 
Stylet  of  the  antennae  naked. 

Genus  7.  Gymnostyla,  Macquart. 
Stylet  of  the  antennae  covered  with  fine  hairs. 

Genus  8.    Omalogaster,  Macquart. 

Of  the  genus  Prosena  Macquart  describes  only  two  species,  one  of 
which  inhabits  Europe,  and  the  other  is  from  Brazil, 

Of  the  genus  Zeuxia  but  one  species  is  known. 

The  genus  Dinera  contains  five  species,  one  of  which  inhabits  Brazil, 
and  the  others  are  found  in  various  parts  of  Europe. 

The  genus  Dexia  contains  twelve  species,  almost  all  of  which  are 
European. 

The  genus  Scotiptera  contains  two  species ;  they  are  of  considerable 
size,  and  inhabit  Brazil. 

Rutila. — The  species  of  this  genus  appear  to  be  confined  to  Australia  • 
they  are  generally  of  large  size. 

The  genus  Gymnostyla  contains  three  species,  two  of  which  are  from 
Brazil  and  the  third  is  from  Surinam. 

The  last  genus,  Omalogaster,  contains  four  species,  all  of  which  are 
inhabitants  of  Europe. 

DEXTRINE  is  a  vegetable  substance  found  in  the  interior  of  the 
cells  of  plants.  It  can  be  artificially  procured  by  treating  starch  with 
diastase.  Mulder  has  shown  that  dextrine  may  also  be  obtained  from 
cellulose  both  by  sulphuric  acid  and  by  diastase.  The  quantity  of 
diastase  required  is  extremely  minute  ;  if  too  much  be  used,  or  the 
process  continued  too  long,  grape-sugar  is  produced.  It  is  by  these  or 
similar  means  that  nature  converts  cellulose  into  dextrine,  and  dextrine 
or  starch  into  sugar.  As  in  malting  barley,  diastase  is  naturally  pro- 
duced with  the  starch,  there  is  no  reason  why  it  should  not  in  a 
similar  manner  be  produced  in  the  growing  plant,  and  thus  convert 
the  cellulose  into  dextrine.  [Diastase.] 

The  sap  of  nearly  all  plants  contains  a  certain  amount  of  dex- 
trine, which,  having  the  same  chemical  composition  (Cls  H10  0,  ) 
as  gum,  and  in  many  other  points  resembling  it,  has  been  in  most 
analyses  put  down  as  gum,  If  one  equivalent  of  water  (HO)  be  taken 
from  one  equivalent  of  cellulose  (C„4  H21  021),  two  equivalents  either 
of  gum  or  dextrine  [2  (C,„  H10  010)]~  are  formed.  Thus  a  part  of  the 
cellular  membranes  may  be  converted  into  dextrine  by  catalysis  with- 
out destroying  the  cells,  if  the  vegetable  sap,  while  passing  through 
them,  contains  only  a  very  minute  quantity  of  diastase,  or  of  a  sub- 
stance resembling  it. 

Gum  and  dextrine  have  been  frequently  confounded.  The  most 
importaut  difference  between  them  is,  that  the  latter  may  be  changed 
into  grape-sugar  by  sulphuric  acid  or  diastase,  while  the  former  is 
incapable  of  undergoing  that  change. 

Dextrine  belongs  to  that  class  of  matters  which  are  taken  into  the 
blood ;  all  the  starch  taken  as  food  being  converted  by  the  gastric 
juice  into  it.  The  gums  are  not  taken  up ;  they  become  mere  ex- 
cretions, and  are  apparently  of  little  or  no  importance. 

There  seems  every  reason  for  believing  that  dextrine  is  the  source 
of  the  cellular  matter,  for  it  is  a  universal  constituent  of  all  parts 
of  plants.  We  are  justified  in  assuming  that  the  sap  of  plants 
must  contain  the  elementary  matter  of  cellulose  in  a  state  of  solution 
so  as  to  be  able  to  penetrate  through  the  cell- walls,  and  to  supply  new 
substance  to  increase  the  number  of  cells.  No  material  but  dextrine 
is  fitted  for  this  office,  though  in  young  plants  sugar  also  contributes 
to  it.  By  the  production,  during  germination,  of  dextrine  and  sugar, 
we  are  led  to  believe  that  the  cellulose  of  the  young  plant  is  really 
formed  from  this  dextrine  and  from  the  sugar  in  the  germinating 
cotyledons.  Whilst  many  full-grown  plants  do  not  contain  sugar,  all 
contain  dextrine,  so  that  the  use  of  the  latter  in  the  formation  of  cells 
cannot  be  doubted. 

Dextrine  is  not  merely  a  source  of  cellulose,  but  likewise  of  starch, 
sugar,  gum,  and  perhaps  other  vegetable  substances  ;  it  is  almost  as 
valuable  to  plants  as  protein  is  to  animals,  for  it  is  a  constituent  from 
which  their  organism  derives  its  most  important  products.  The  com- 
position of  dextrine  being  C12'H10  010,  the  formation  of  cellulose  is 
accomplished  by  every  two  equivalents  of  dextrine  taking  up  one 
cqivalent  of  water.  Thus 

2  (Cl2  H10  0IO)  +  HO=C21  H21  03l=Cellulose. 

Starch  and  gum  contain  the  same  elements  in  the  same  proportions 
as  dextrine,  and  hence  for  their  production  require  merely  a  re-arrange- 
ment of  the  molecules.  For  an  account  of  the  relation  of  Dextrine  to 
the  other  secretions  of  plants,  see  the  article  Secretions,  Vegetable, 
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DIA'COPE,  a  genus  of  Fishes  belonging  to  the  section  Acantho- 
pterygii  and  family  Pcrcidce,  and  belonging  t  j  that  section  of  the 
family  in  which  the  species  have  less  than  seven  branchiostegous 
rays,  and  an  interrupted  lateral  line. 

This  genus  is  allied  to  Serranus,  but  may  be  distinguished  by  there 
being  a  notch  or  emargination  in  the  lower  part  of  the  preoperculum, 
into  which  is  fitted  a  projecting  tubercle. 

Many  large  and  beautiful  species  of  this  genus  inhabit  the  Indian 
seas.  Biacope  octolineata,  a  very  beautiful  species,  caught  off  the 
coast  of  the  Mauritius,  is  of  a  brilliant  reddish-yellow  colour,  shaded 
into  white  on  the  belly,  and  is  adorned  with  four  longitudinal  blue 
stripes  on  each  side  of  the  body ;  these  stripes  are  margined  with 
black.    It  is  about  10  inches  in  length. 

Some  of  the  species  are  known  to  have  attained  the  length  of 
3  feet  and  upwards. 

DIADE'LPHIA,  the  seventeenth  class  in  the  Linnaean  system  of 
arranging  plants.  Strictly  speaking  it  ought  to  contain  no  genera  but 
those  which  have  their  stamens  united  into  two  equal  or  unequal 
parcels ;  but  as  it  consists  principally  of  Leguminous  genera  it  is 
customary  to  place  in  it  all  the  Papilionaceous  plants  which  have 
united  stamens,  whether  in  one  parcel  or  two.  This  and  similar 
plans  render  the  Linnaean  system  more  natural,  but  destroy  its  use  as 
an  artificial  guide  to  the  determination  of  the  name  of  a  plant. 

DIADEMA.  [Cirkipedia.] 

DIALLAGE.  [Adgite.] 

DIAMOND,  a  crystalline  gem,  which,  on  account  of  its  high  lustre 
and  extreme  hardness,  has  always  been  regarded  as  the  most  valuable 
of 'the  precious  stones  ;  the  former  of  these  qualities  arises  from  its 
great  refractive  power,  and  on  account  of  its  hardness  its  lustre 
remains  undiminished.  It  is  commonly  colourless  or  grayish,  but 
sometimes  green,  yellow,  red,  brown,  blue,  and  black ;  the  two  last- 
mentioned  colours  are  the  rarest.  Its  lustre  is  adamantine ;  refrac- 
tion single ;  transparent,  but  sometimes  rendered  opaque  by  foreign 
matter.  Hardness  10,  exceeding  that  of  any  other,  and  scratching 
every  other  substance  ;  owing  to  its  hardness  it  can  be  cut,  or  rather 
worn  down,  only  by  rubbing  one  diamond  against  another,  and  it  is 
polished  by  the  friction  of  portions  of  the  gem  itself  reduced  to 
powder :  it  is  broken  without  difficulty.  The  specific  gravity  of  the 
diamond  is  from  3'48  to  3'55 ;  streak  grayish;  fracture  conchoidal; 
cleavage  parallel  to  the  planes  of  the  regular  octahedron,  which  is  its 
primary  form,  subject  however  to  numerous  varieties,  and  the  faces 
are  frequently  curvilinear.  When  rubbed  it  phosphorises,  and 
becomes  positively  electrical,  and  is  therefore  a  non-conductor  of 
electricity.  When  heated,  without  the  contact  of  air,  it  suffers  no 
change,  but  if  ignited  in  contact  with  it,  it  is  totally  converted  into 
carbonic  acid  gas,  proving  that  it  is  carbon  in  a  state  of  purity. 

For  ornamental  purposes  diamonds  are  cut  into  two  shapes : 
namely,  Rose-Diamonds  and  Brilliants,  the  former  being,  for  the  most 
part,  made  out  of  the  octahedral  crystals,  and  the  latter  from  those 
with  curvilinear  faces.  The  weight  and  consequently  the  value  of 
diamonds  are  estimated  in  carats,  each  of  which  is  equal  to  3'166  grains. 
In  the  formation  of  either  a  brilliant  or  a  rose-diamond  so  much  is 
cut  away  that  the  weight  of  the  polished  gem  is  not  more  than  half 
that  of  the  rough  crystal  out  of  which  it  was  formed. 

Newton,  considering  the  fact  that  transparent  bodies  which  are 
uninflammable  refract  light  nearly  in  the  ratio  of  their  density,  while 
those  which  are  inflammable  have  refractive  powers  that  are  greater 
than  their  density,  was  led  to  conclude  that  the  diamond,  on  account 
of  this  great  refractive  power,  was  <:  probably  an  unctuous  substance 
coagulated." 

In  1695  experiments  were  made  at  Florence,  which  proved  the 
diamond  to  be  dissipated  by  intense  heat  in  the  focus  of  a  burning 
lens.  Several  chemists  proved  that  diamonds  lost  no  weight  when 
heated  without  the  contact;  of  air,  and  on  the  contrary,  that  they 
were  dissipated  when  heated  in  it ;  but  it  was  first  shown  by 
Lavoisier  that  carbonic  acid  was  obtained  by  the  combustion  of  the 
diamond,  and  he  concluded  that  it  contained  carbon,  and  had  great 
analogy  with  this  combustible  body. 

These  researches  were  not  however  sufficient  to  afford  complete 
proof  of  the  nature  of  the  diamond ;  but  this  was  accomplished  by 
the  succeeding  experiments  of  Smithson,  Tennant,  Guyton  Morveau, 
Allen  and  Pepys,  and  Davy,  who  all  arrived  at  the  same  conclusion, 
which  is,  that  although  there  exists  in  many  respects  so  great  a 
difference  between  the  properties  of  the  diamond  and  charcoal,  they 
are  identical  in  their  chemical  nature.  Thus,  whenever  by  combus- 
tion 6  parts  of  charcoal,  or  an  equal  weight  of  diamond,  are  combined 
with  oxygen,  the  quantity  of  oxygen  absorbed  always  amounts  to 
16  parts,  and  the  result  of  their  combustion  is  22  parts  oi  carbonic 
acid. 

Diamonds  occur  in  India  in  the  district  between  Golconda  and 
Masulipatam,  near  Pauna,  in  Bundelcund,  also  on  the  Mahauuddy,  and 
in  Ellore.  They  have  been  obtained  in  Borneo,  on  the  west  side  of 
the  Ratoos  Mountain,  with  gold  and  platina.  The  Brazilian  mines 
were  first  discovered  in  1728,  in  the  district  of  Serra  do  Frio,  to  the 
north  of  Rio  de  Janeiro.  The  largest  diamonds  are  procured  on  the 
river  Jequitiuhonha,  which  is  called  the  Diamond  River,  also  Rio 
Pardo.  In  the  Ural  Mountains  diamonds  were  detected  in  1829,  by 
Humboldt  and  Rose,  in  their  journey  into  Siberia.    In  the  United 


States  the  diamond  has  been  met  with  in  Rutherford  county,  North 
Carolina,  and  Hale  county,  Georgia.  They  have  been  found  on  the 
river  Ginul,  in  the  province  of  Constantine,  in  Africa.  They  have 
also  been  discovered  in  Australia,  and  of  such  size  as  to  render  it 
probable  they  may  add  yet  more  to  the  mineral  treasures  of  that 
country. 

The  rocks  in  which  the  diamond  occurs  in  Brazil  are  either  a 
ferruginous  quartzose  conglomerate,  or  a  laminated  granular  quartz 
called  Itacolumite.  The  latter  rock  occurs  in  the  Urals,  and  diamonds 
have  been  found  in  it ;  and  it  is  also  abundant  in  Georgia  and  North 
Carolina.    In  India  the  rock  is  a  quartzose  conglomerate. 

In  most  instances  diamonds  are  obtained  from  alluvial  washings. 
In  Brazil  the  sands  and  pebbles  of  the  diamond  streams  are  collected 
and  washed  under  a  shed  by  a  stream  of  water  passing  through  a 
succession  of  boxes.  A  negro  washer  is  stationed  at  each  box.  When 
a  diamond  is  found  weighing  174  carats  the  negro  is  entitled  to  his 
liberty. 

"  The  largest  diamond  of  which  we  have  any  knowledge  is  men- 
tioned by  Tavernier  as  in  the  possession  of  the  Great  Mogul.  It 
weighed  originally  900  carats,  or  2769'3  grains,  but  was  reduced  by 
cutting  to  861  grains.  It  has  the  form  and  size  of  half  a  hen's  egg. 
It  was  found  in  1550,  in  the  mine  of  Colone.  The  diamond  which 
formed  the  eye  of  a  Brahminican  idol,  and  was  purchased  by  the 
empress  Catharine  II.  of  Russia  from  a  French  grenadier,  who  had 
stolen  it,  weighs  193  carats,  and  is  as  large  as  a  pigeon's  egg.  The 
Pitt,  or  Regent  Diamond,  is  of  less  size,  weighing  but  136'5  carats, 
or  419J  grains;  but  on  account  of  its  unblemished  transparency  and 
colour  it  is  considered  the  most  splendid  of  Indian  diamonds.  It  was 
sold  to  the  Duke  of  Orleans  by  Mr.  Pitt,  an  English  gentleman,  who 
was  governor  of  Bencolen,  in  Sumatra,  for  130.000Z.  It  is  cut  to  the 
form  of  a  brilliant,  and  is  estimated  at  125,000Z.  Napoleon  placed  it 
in  the  hilt  of  his  sword  of  state.  The  Raja  of  Mattan  has  in  his 
possession  a  diamond  from  Borneo  weighing  367  carats."  (Dana.) 

The  great  diamond  mentioned  in  the  above  extract  as  in  the  posses- 
sion of  the  Great  Mogul  appears  to  be  the  identical  diamond  which, 
under  the  name  of  Koh-i-Noor,  excited  so  much  attention  at  the  Great 
Exhibition  in  1851.  Some  doubt  is  thrown  on  Tavernier's  statement 
of  its  being  cut.  This  precious  gem  has  seen  a  variety  of  fortunes. 
Its  early  history  is  mythical.  From  the  Great  Mogul  it  passed  into 
the  possession  of  the  reigning  family  of  Cabul.  When  Shah  Suja 
wa'j  driven  from  Cabul  he  became  the  nominal  guest  and  actual 
prisoner  of  Runjet  Sing,  who  spared  no  means  to  obtain  possession  of 
the  precious  gem.  In  this  he  succeeded  in  1813.  After  the  death  of 
Runjet  the  diamond  was  preserved  for  a  while  by  his  successors.  It 
was  occasionally  worn  by  Khunuk  Sing  and  Shire  Sing.  After  the 
murder  of  the  latter  it  remained  in  the  Lahore  treasury  until  the 
supercession  of  Dhuleep  Sing  and  the  annexation  of  the  Panjab  by  the 
British  government,  when  the  civil  authorities  took  possession  of 
the  Lahore  treasury,  under  the  stipulation  previously  made  that  all 
the  property  of  the  state  should  be  confiscated  to  the  East  India 
Company,  in  part  payment  of  the  debt  due  by  the  Lahore  government 
and  of  the  expenses  of  the  war.  It  was  at  the  same  time  stipulated 
that  the  Koh-i-Noor  should  be  surrendered  to  the  Queen  of  England. 
It  arrived  in  this  country  on  the  30th  of  June,  1850,  and  on  the  3rd 
of  July  was  presented  to  her  Majesty.  Since  its  public  exhibition  in 
1851  it-has  been  submitted  to  the  process  of  cutting,  which  has  much 
enhanced  its  beauty  and  value. 

The  diamond  is  cut  by  taking  advantage  of  its  cleavage,  and  also 
by  abrasion  with  its  own  powder,  and  by  friction  with  another  dia- 
mond. It  is  a  process  of  great  labour,  and  many  hours  are  spent  in 
producing  a  single  facet.  Diamonds  were  first  cut  in  Europe  in  1456 
by  Louis  Berquen,  a  citizen  of  Bruges. 

The  diamond  is  used  for  cutting  glass.  [Diamond,  in  Arts  and 
Sc.  Div.]  It  is  also  employed  for  the  lenses  of  microscopes.  It  has 
but  little  chromatic  aberration,  but  the  frequent  irregularity  of  its 
structure  is  a  drawback  to  its  employment  for  this  purpose. 

(Dana,  Manual  of  Mineralogy  ;  Catalogue  of  Great  Exhibition  of 
1851,  Class  xxiii.) 

DIAMOND-BEETLE.  [Curculio.] 

DIAN^EA.  [AcALEPHiE.] 

DIA'NCHORA,  a  Fossil  genus  of  Conchifera  allied  to  Spondylus, 
established  by  Mr.  Sowerby  in  his  '  Mineral  Conchology.'  It  has  the 
following  characters  : — Shell  delicate,  adherent,  regular,  symmetrical, 
equilateral,  subauriculated,  inequivalve ;  one  valve  hollowed  within, 
convex  without;  the  other  flat.  Hinge  consisting  of  two  distant 
condyles. 

Cuvier  ('  Regne  Animal ')  places  the  genus  between  Pachytes  and 
Podopsis,  M.  de  Blainville  between  Plagiosloma  and  Podopsis,  and 
M.  Rang  between  Pecten  and  Pedum.  M.  Deshayes,  in  his  edition  of 
Lamarck,  after  observing  that  Pachytes  had  been  formed  at  the 
expense  of  Plagiosloma,  states  that  his  examination  of  the  species  had 
satisfied  him  of  the  identity  of  the  genera,  and  that  the  same  exami- 
nation instituted  with  regard  to  Dianchora  had  convinced  him  that 
the  characters  of  the  last-named  genus  were  identical  with  those  of 
Pachytes  and  Podopsis.  A  further  inquiry  terminated  in  the  conclu- 
sion that  the  so-called  genera,  Podopsis,  Dianchora,  and  Pachytes, 
were  only  Spondyli,  whose  internal  lamina  had  been  dissolved,  and 
had  left  naked  the  external  or  conical  lamina.    [Spondylus.]  The 
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subjoined  cut  will  convey  to  the  reader  the  form  of  one  of  the  so- 
called  species. 


Dianchora  striata. 

Four  species  of  this  genus  have  been  found  in  the  Chalk  and  Green- 
sand  : — D.  lata,  Sowerby;  D.  obliqua,  Mantell;  D.  striata,  Sowerby; 
D.  truncata,  Lamarck. 

DIA'NDRIA,  the  second  class  in  the  Linnacan  system  of  arranging 
plants.  It  comprehends  all  genera  with  flowers  having  only  two 
stamens,  provided  the  stamens  are  neither  united  at  their  base,  nor 
combined  with  the  style  and  stigma,  nor  separated  from  the  pistil. 

DIANTHUS,  a  beautiful  genus  of  Silenaceous  Dicotyledonous 
Plants,  with  a  calyx  closely  covered  at  the  base  by  two,  three,  or 
four  opposite  pairs  of  decussating  rigid  sharp-pointed  bracts.  The 
petals  are  always  more  or  less  lacerated  at  the  end,  and  in  some 
species  are  divided  into  fine  capillary  segments.  There  are  10  sta- 
mens, 2  styles,  and  the  capsule  is  1-celled.  with  numerous  black  seeds 
containing  a  straight  embryo.  In  all  cases  the  leaves  are  long,  narrow, 
1-ribbed,  sharp-pointed,  and  destitute  of  all  lateral  reticulated  veining. 

De  Candolle  enumerates  113  species,  of  which  some  must  undoubt- 
edly be  reduced  to  simple  varieties.  They  are  found  in  all  the  tem- 
perate parts  of  Europe  and  Asia,  from  Ireland  to  the  eastern  coast 
of  China  and  Japan ;  two  have  been  met  with  in  the  United  States  of 
America,  and  four  at  the  Cape  of  Good  Hope.  Most  of  them  are 
perennial  herbaceous  plants  with  permanent  leaves  and  stems,  and 
hence  they  ought  perhaps  to  be  considered  under-shrubs ;  a  few 
become  woody  and  form  genuine  bushes. 

D.  barbalus,  the  Bearded  Pink  or  Sweet  William,  has  aggregate 
flowers  in  bundles  ;  calycine  scales  ovate,  awl-shaped,  equal  in  length 
to  the  tube  ;  the  petals  bearded ;  leaves  lanceolate  and  nerved.  It 
is  a  native  of  the  south  of  France  and  Germany,  in  gravelly  or  sandy 
places.  The  flowers  are  very  variable  in  colour,  from  dark  purple  to 
white,  or  variegated  or  speckled,  single  and  double.  Sweet  William  is 
a  very  favourite  and  old-fashioned  inhabitant  of  the  garden,  and  was 
much  esteemed  in  the  time  of  Gerarde  for  its  beauty. 

D.  Caryophyllus,  the  Carnation,  is  a  native  of  the  south  of  France, 
and  in  England  on  old  walls  in  Kent  and  Norfolk.  It  has  solitary 
flowers  ;  the  calyx-scales  broadly  obovate,  pointed,  four  times  shorter 
than  the  tube;  the  leaves  with  smooth  linear  margins;  the  petals 
crenate,  dentate,  ovate,  glabrous ;  the  stem  barren,  elongated,  pro- 
cumbent, branching;  the  seeds  pyrifoim,  nearly  flat;  the  flower- 
stems  are  from  12  to  18  inches  high  ;  the  calyx-teeth  not  ciliated, 
longer  than  the  capsule.  The  flowers  are  of  all  colours,  excepting 
blue  :  in  the  British  species  they  are  of  a  pale  pink,  and  in  all  cases 
fragrant.  The  flowers  of  the  variety  of  this  species,  known  as  the 
Clove-Pink,  are  used  to  give  a  colour  and  fragrance  to  an  officinal 
syrup  used  in  pharmacy.  A  small  variety  of  the  species  is  known  by 
the  name  of  Picotees. 

I),  plumarius  is  the  type  of  the  Common  Garden-Pink.  It  is  a 
native  of  Europe,  and  is  found  in  England  on  old  walls  and  ruins. 
It  has  solitary  flowers,  two  or  three  on  a  stem ;  the  calyx-scales  are 
roundish-ovate,  shortly  mucronate,  four  times  shorter  than  the  tube ; 
the  leaves  rough  at  the  margin,  linear,  subulate ;  the  petals  digitate, 
multifid  as  far  as  the  middle,  with  the  central  entire  part  obovate, 
downy ;  the  stem  barren,  procumbent,  rooting,  much-branched  ;  the 
seeds  flat,  orbicular,  with  a  point  on  one  side ;  the  flowering  stems  are 
from  6  to  12  inches  high;  the  calyx-teeth  are  ciliated  at  the  margin, 
slightly  shorter  than  the  capsule.  The  flowers  are  either  double  or 
single,  white,  pink,  spotted,  or  variegated,  and  sweet-scented. 

Of  the  species  of  this  genus  six  are  British,  and  are  described  by 
Mr.  Babington  in  his  '  Manual  of  British  Botany.' 

For  the  cultivation  of  the  Carnation,  Pink,  &c,  see  Pink,  in  Arts 
and  Sc.  Div. 

DIAPENSIA'CEjE,  Diapensiads,  a  very  small  natural  order  of 
Monopetalous  Exogenous  Plants,  formerly  referred  to  Convolvulacece, 
but  in  reality  are  more  nearly  allied  to  Loganiacea  and  Stilbacea'. 
Only  two  genera,  Diapensia  and  Pyxidanthera,  are  known ;  they 
consist  of  small  depressed  half-shrubby  species,  with  the  habit  of  a 
minute-leaved  Phlox.  Their  calyx  grows  in  a  broken  whorl ;  the 
corolla  has  an  imbricated  aestivation  with  five  lobes,  and  as  many 
stamens  growing  from  its  margin  in  the  sinuses ;  the  anthers  have  a 
broad  connective,  and  burst  transversely ;  the  ovary  is  3-celled,  with  a 
good  many  ovules  growing  upon  central  placenta; ;  finally,  the  embryo 


lies  across  the  hilum,  in  the  midst  of  fleshy  albumen.  No  use  has 
hitherto  been  made  of  these  plants.    (Lindley,  Vegetable  Kingdom.) 

DIAPHRAGM  (Aidcppay/xa),  Septum  Transversum,  Transverse  Parti- 
tion, Midriff,  a  circular  Muscle,  placed  between  the  thorax  and 
abdomen,  forming  a  moveable  partition  between  these  two  great 
cavities.  Its  borders,  which  are  broad  and  fleshy,  are  moveable  ;  its 
central  portion,  which  is  tendinous,  is  fixed  and  immoveable.  When 
not  in  action,  its  upper  surface,  or  that  towards  the  thorax,  is  convex, 
presents  the  appearance  of  an  arch,  which  reaches  as  high  as  the 
fourth  rib,  and  is  covered  by  the  pleura,  the  membrane  which  lines 
the  cavity  of  the  thorax.  Its  under  surface,  or  that  towards  the 
abdomen,  is  concave,  and  is  covered  by  the  peritoneum,  the  mem- 
brane which  lines  the  cavity  of  the  abdomen.  It  is  perforated  by 
several  apertures,  through  which  important  organs  pass  from  the 
thorax  into  the  abdomen,  and  from  the  abdomen  into  the  thorax.  In 
its  tendinous  portion,  between  what  is  called  its  crura,  or  legs,  there 
is  an  oval  aperture  through  which  the  aorta,  or  great  artery  of  the 
trunk,  passes  from  the  thorax  into  the  abdomen,  and  the  thoracic  duct 
enters  from  the  abdomen  into  the  thorax.  A  little  above  this  and  to 
the  left  of  it,  in  the  fleshy  portion  of  the  diaphragm,  is  an  aperture 
through  which  the  oesophagus  passes  in  its  course  from  the  mouth  to 
the  stomach.  On  the  right  side  of  the  diaphragm,  in  its  tendinous 
portion,  is  a  third  aperture,  through  which  the  inferior  vena  cava 
passes  from  the  abdomen  to  the  heart. 

The  diaphragm  is  a  muscle  of  extreme  complexity  in  its  structure, 
and  next  to  the  heart  performs  the  most  important  function  of  any 
muscle  in  the  body.  Its  most  important  office  is  connected  with  the 
function  of  respiration,  and  it  is  the  principal  agent  both  in  enlarging 
the  cavity  of  the  thorax  in  inspiration  and  in  diminishing  it  in  expi- 
ration. These  actions  it  performs  by  virtue  of  the  power  of  alternate 
contraction  and  relaxation  which  it  possesses  in  common  with  all 
muscles.  When  in  the  state  of  relaxation,  as  in  expiration,  its  broad 
lateral  moveable  borders  present  an  expanded  arch,  the  convexity  of 
which  reaches,  as  has  been  stated,  as  high  a3  the  fourth  rib  ;  when  in 
action,  as  in  the  state  of  inspiration,  the  fibres  composing  the  lateral 
borders  contract,  whence  this  moveable  partition  descends,  until  from 
the  form  of  an  arch  it  presents  a  plane  surface,  increasing  the  capacity 
of  the  thorax  by  all  the  space  that  intervenes  between  the  fourth  rib 
and  the  lowest  point  to  which  the  diaphragm  is  capable  of  descending. 
The  fibres  then  relaxing,  the  moveable  borders  are  pushed  up  by  the 
contraction  of  the  powerful  muscles  of  the  abdomen,  until  the  dia- 
phragm again  assumes  the  form  of  an  arch,  diminishing  the  capacity 
of  the  thorax  by  all  the  space  that  intervenes  between  the  lowest 
point  to  which  it  descends  and  the  fourth  rib.  These  alternate 
actions,  which  are  performed  in  regular  and  uninterrupted  succession, 
day  and  night,  during  our  sleeping  and  our  waking  hours,  from  the 
moment  of  birth  to  that  of  death,  constitute  the  principal  portion  of 
the  mechanical  part  of  the  function  of  respiration  or  breathing,  by 
which  air  and  blood  flow  to  and  from  the  lungs.  During  these 
actions  the  central  portion  of  the  diaphragm,  on  which  the  heart 
rests,  and  to  which  the  pericardium  is  attached,  never  moves ;  so  that 
though  the  diaphragm  is  in  constant  motion  it  never  disturbs  the 
action  of  the  heart,  which  it  assists  in  supporting,  and  the  function 
of  the  circulation  is  not  disordered  by  the  movements  which  are 
indispensable  to  the  function  of  respiration. 

There  is  a  fixed  relation  between  the  action  of  the  diaphragm  and 
of  the  abdominal  muscles.  When  the  diaphragm  contracts  the 
abdominal  muscles  relax  ;  when  the  abdominal  muscles  relax  the 
diaphragm  contracts.  The  diaphragm  is  the  antagonist  of  the  abdo- 
minal muscles  in  inspiration;  but  it  acts  in  concert  with  them  in 
vomiting,  in  the  discharge  of  the  contents  of  the  bowels  and  of  the 
urinary  bladder,  and  in  assisting  the  expulsion  of  the  foetus  in  partu- 
rition. To  produce  the  respiratory  movements,  and  to  assist  in  the 
expulsion  of  the  freces,  the  urine,  and  the  foetus,  may  be  considered 
the  natural  and  regular  offices  of  the  diaphragm  ;  but  it  conduces  to 
the  performance  of  many  other  actions.  It  is  the  principal  agent  in 
vomiting,  yawning,  coughing,  laughing,  crying,  and  in  hiccup,  which 
may  be  regarded  as  its  more  powerful  and  irregular  actions. 

For  diagrams  representing  the  position  of  the  diaphragm  and  its 
relation  to  the  other  organs  of  the  body,  see  Abdomen  and  Heart. 

DIASPORE,  a  Mineral.  It  is  a  dihydrate  of  alumina,  and  occurs 
massive  and  crystallised.  Its  primary  form  is  a  doubly  oblique  prism. 
The  colour  is  slightly  greenish-gray  and  yellowish-brown.  Its  hard- 
ness is  6  0  to  6"5.  It  is  slightly  translucent.  The  specific  gravity 
is  3'43.  It  is  found  at  Kosoibrod  in  the  Orenburg  government  of 
Asiatic  Russia.  The  massive  variety  occurs  in  slightly  curvilinear 
laminae  of  a  shining  pearly  lustre  and  greenish-gray  colour ;  also  in 
cellular  masses,  constituted  of  slender  crystals,  which  have  a  pearly 
lustre,  and  intercept  each  other  in  every  direction ;  of  a  brown  hue 
externally,  but  perfectly  transparent  and  colourless  when  reduced  to 
thin  laminae.    The  following  is  an  analysis  by  Hess : — 

Alumina      .......  8514 

Water  14  56 

The  brown  variety,  analysed  by  Children,  gave— 

Alumina     .......  76"06 

Water     .       .  14-70 

Oxide  of  Iron  7"73 

Loss  1'46 
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DIASTASE,  a  substance  formed  during  the  germination  of  plants. 
It  can  be  artificially  prepared  by  reducing  freshly  germinated  barley 
into  a  pulp,  with  naif  its  weight  of  water,  and  then  pressing  out  the 
liquor  strongly.  To  the  clear  liquid  just  sufficient  alcohol  is  to  be 
added  to  destroy  its  viscidity  and  allow  of  its  being  filtered  ;  by  this 
an  azotised  substance  is  precipitated,  which  must  be  considered  as 
vegetable  albumen,  since  it  coagulates  at  167°  Fahr.  Having  sepa- 
rated this,  alcohol  is  again  to  be  added  as  long  as  the  liquid  becomes 
turbid ;  the  precipitate  is  to  be  purified  by  solution  in  water  and 
precipitation  by  alcohol  repeatedly ;  the  precipitate  is  at  last  to  be 
dried  in  thin  layers  upon  glass  at  a  temperature  between  104°  and 
122°  Fahr. 

The  properties  of  diastase  are  the  following : — It  is  solid,  white, 
not  crystalline,  soluble  in  water,  but  insoluble  in  alcohol  unless  it  be 
weak ;  the  aqueous  solution  is  nearly  tasteless,  and  without  any 
chemical  action,  not  precipitating  subacetate  of  lead.  The  aqueous 
solution  quickly  changes,  becoming  acid  :  dry  diastase  undergoes 
the  same  change  in  a  longer  time,  but  when  boiled  in  water  the 
alteration  is  immediate.  Common  malt  is  stated  in  general  not  to 
contain  more  than  1-oOOth  of  its  weight  of  diastase  :  one  part  of  it 
is  sufficient  to  convert  2000  parts  of  starch,  thickened  with  water, 
into  a  mixture  consisting  of  much  dextrine  and  a  little  sugar.  It  has 
not  yet  been  obtained  absolutely  pure.  There  can  be  little  doubt 
that  diastase  is  one  of  the  forms  of  protein ;  and  its  reaction  upon 
starch  is  not  different  from  that  which  takes  place  with  some  other 
forms  of  the  same  substance.  Schleiden  includes  it  amongst  the 
nitrogenous  substances  of  plants,  to  which  he  gives  the  name  Schleim 
(mucus). 

(Schleiden,  Principles  of  Scientific  Botany,  p.  23.) 
DlA'STYLIS,  a  genus  of  Crustacean  Animals  established  by  M. 
Say. 

It  has  the  following  characters. — Four  antennro  placed  nearly  on 
the  same  line ;  the  intermediate  antennae  bifid,  having  a  peduncle  of 
three  joints,  the  external  simple,  with  the  first  joint  long,  and  without 
a  scale.  External  jaw-feet  very  large,  pediform,  very  much  approxi- 
mated to  the  front,  with  the  first  joint  long  and  compressed,  and  the 
others  very  small,  cylindrical,  and  nearly  equal.  Corselet  smooth,  of 
six  segments,  of  which  the  first,  larger  than  all  the  others  together,  is 
terminated  anteriorly  by  a  short  obtuse  triangular  rostrum,  crene- 
lated on  its  lateral  edges.  Six  pairs  of  bifid  feet;  those  of  the  first 
pair  truncated  at  the  end,  and  shorter  than  the  external  jaw-feet; 
those  of  the  second  terminated  in  a  point  ;  those  of  the  third,  fourth, 
and  fifth  pairs  raised,  pointed,  without  a  nail,  and  terminated  by 
strong  hairs.  Abdomen  narrower  than  the  thorax,  formed  of  six 
segments,  the  last  two  of  which  support  the  natatory  feet.  Tail 
biarticulated,  provided  on  each  side  of  the  first  segment  with  a  single 
bifid  style,  and  on  the  extremity  of  the  second  with  a  simple  cylin- 
drical style. 

B.  arenarius.  Length  one-fifth  of  an  inch.  It  is  an  inhabitant  of 
the  coasts  of  Georgia  and  Florida. 

M.  Say  is  of  opinion  that  the  Cancer  scorpionides  of  Montagu,  from 
the  English  coasts,  and  the  C.  Esca  of  Gmelin,  from  those  of  Norway, 
ought  to  be  referred  to  this  genus. 

DIATOMACE^E,  or  DiATOMEiE,  a  group  of  organised  beings 
which  naturalists  have  placed  in  the  animal  and  vegetable  kingdoms, 
according  as  they  have  regarded  their  structures  as  most  allied  to  the 
one  kingdom  or  the  other.  These  oiganisms  consist  of  a  single  cell, 
and  ?ie  remarkable  for  possessing  a  hard  shell- valve  or  frustule, 
which  is  composed  of  silex  or  flint,  and  which  remains  permanent 
after  Its  ooganic  tissues  have  perished. 

The  following  is  a  definition  of  this  group  of  beings  by  one  of  the 
most  recent  writers  on  this  subject : — Pisnt  a  frustule  ;  consisting  of 
a  unilocular  or  imperfectly  septate  cell,  invested  with  a  bivalve  sili- 
ceous epidermis.  Gemmiparous  increase,  by  self-division ;  during 
which  process  the  cell  secretes  a  more  or  less  siliceous  connecting 
membrane.  Reproduction,  by  conjugation,  and  the  formation  of 
sporangia.    (W.  Smith.) 

The  Biatomacece  are  endowed  with  the  power  of  motion  ;  and  when 
this  function  was  supposed  to  be  peculiar  to  the  animal  kingdom,  it 
is  not  to  be  wondered  at  that  the  first  observers  of  these  organisms 
referred  them  to  the  animal  kingdom.  Ehrenberg,  in  his  great  work 
on  the  '  Infusorial  Animalcules,'  greatly  enlarged  our  knowledge  of 
this  family,  and  added  to  the  forms  that  were  already  known.  He 
regarded  them,  as  well  as  the  Besmidiem,  and  other  beings  which  are 
now  generally  referred  to  the  vegetable  kingdom,  as  animals.  The 
following  are  the  principal  points  on  which  he  relied  for  assigning  to 
them  this  position  : — 

1st.  The  Diatomacece  exhibit  a  peculiar  spontaneous  movement, 
which  is  produced  by  certain  locomotive  organs. 

2nd.  A  large  number  of  them  have  in  the  middle  of  the  lateral 
surface  an  opening  about  which  round  corpuscles  are  situated,  which 
become  coloured  blue  when  placed  in  water  containing  indigo,  as  iu 
many  of  the  Polygastric  Infusoria. 

3rd.  The  shells  of  the  Diatomacece  resemble  in  structure  and  con- 
formation those  which  are  seen  in  the  Mollusca  and  other  animals. 

These  arguments  are  met  on  the  other  side  by  the  statement,  that 
spontaneous  movement  is  now  known  not  to  be  specially  animal,  as 
the  spores  of  many^l^/tr,  and  their  entire  fronds  are  known  to  be 


actively  motile.  Iu  the  next  place  the  colouring  of  the  interior  by 
indigo  also  takes  place  in  truly  vegetable  structures. 

The  complex  structure  of  the  minute  siliceous  frustules  of  the 
Biatomacea;  is  a  fact  that  has  struck  many  observers.  Is  certainly  is 
without  a  parallel  in  the  vegetable  kingdom.  Schleiden  in  his  'Princi- 
ples of  Scientific  Botany,'  after  giving  a  minute  analysis  of  the  siliceous 
structure  of  Navicula  viridis  (fig.  6  represents  this  genus),  says,  "  Such 
an  artificial  and  complicated  structure  amongst  plants  has  no  explana- 
tion and  is  entirely  without  significance.  In  all  true  plants  we  find 
the  silica  present  in  a  very  different  form,  as  minute  scales  or  drops, 
and  distributed  through  the  substance  of  the  cell-wall."  Again,  in 
another  place  he  says,  "  This  curious  structure  is  wholly  without  ana- 
logy in  the  vegetable  kingdom,  and  cannot  be  derived  from  the  laws 
of  vegetation  with  which  we  are  at  present  acquainted." 

More  recently  Professor  Meneghini  has  come  forward  as  an  advocate 
of  the  animal  nature  of  Biatomacece.  In  a  very  lucid  and  remarkable 
essay,  published  at  Venice  in  1845,  he  says  : — 

"  If  we  suppose  them  to  be  plants,  we  must  admit  every  frustule, 
every  navicula,  to  be  a  cell.  We  must  suppose  this  cell  with  walls 
penetrated  by  silica,  developed  within  another  cell  of  a  different 
nature,  at  least  in  every  case  where  there  is  a  distinct  peduncle  or 
investing  tube.  In  this  siliceous  wall  we  must  recognise  a  complica- 
tion certainly  unequalled  in  the  vegetable  kingdom.  It  would  still 
remain  to  be  proved  that  the  eminently  nitrogenous  internal  substance 
corresponded  with  the  gonimic  substance,  and  that  the  oil-globules 
could  take  the  place  of  starch.  The  multiplication  would  be  a  simple 
cellular'  deduplication  (sdoppiamento),  but  it  would  remain  to  be 
proved  that  it  takes  place,  as  in  other  vegetable  cells,  either  by  the 
formation  of  two  distinct  primitive  utricles  or  by  the  intro  (lection  or 
constriction  of  the  wall  itself.  Finally,  there  would  still  remain 
unexplained  the  external  motions  and  the  internal  changes,  and  we 
must  prove  Ehrenberg's  observations  on  the  exterior  organs  of  motion 
to  be  false.  But,  again,  admitting  their  animal  nature,  much  would 
remain  to  be  investigated,  both  in  their  organic  structure  and  their 
vital  functions  ;  excepting  this,  so  far  as  we  know,  we  have  on'y  one 
difficulty  to  overcome,  that  of  the  probably  ternary  nou-azoiised 
composition  of  the  external  gelatinous  substance  of  the  peduncles  and 
investing-tubes.  But  as  the  presence  of  nitrogen  is  not  a  positive 
character  of  animal  nature,  so  the  absence  of  it  is  not  a  proof  of  vege- 
table. And  in  order  that  the  objection  should  really  have  some 
weight,  it  would  be  well  to  demonstrate  that  this  substauce  is  isome- 
ric with  starch.  For  then,  supposing  all  the  arguments  iu  favour  of 
the  animal  nature  of  Biatomece  were  proved  by  new  and  more  circum- 
stantial observations,  this  peculiarity,  if  it  deserve  one  nau>e  of  objec- 
tion, might  still  be  regarded  as  an  important  discovery.  We  should 
then  have  in  the  animal  as  well  as  in  the  vegetable  kiugdoui  a  ternary 
substance  similar  to  that  forming  the  basis  of  the  vegetab'e  tissue." 

Of  the  chemical  composition  of  the  Biatomacece  little  sat  isfeetoi^y  has 
at  present  been  made  out.  Professor  Frankland  Manchester, 
according  to  the  Rev.  W.  Smith,  whose  work  on  the  Biic'sh  Biato- 
macece is  one  of  the  best  that  has  hitherto  been  published,  ha.-:  found 
that  a  large  amount  of  iron  exists  in  the  state  of  a  silica!  e  or  protoxide 
in  the  siliceous  frustules,  which  probably  accounts  for  the  brown  or 
yellow  colour  of  these  organisms.  On  the  application  of  tincture  of 
iodine  the  internal  membrane  contracts  on  its  contents,  and  coin  erts 
these  from  a  golden-yellow  to  a  bright  green.  On  the  addition  of 
sulphuric  acid  they  exhibit  a  deep  brown  hue. 

The  fact  which  is  most  relied  on  to  support  the  vegetable  nature 
of  the  Biatomacece,  by  those  who  advocate  this  view,  dof3  not 
appear  to  have  been  known  to  Meneghini,  and  that  is  the  con- 
jugation of  the  cells  of  which  they  are  composed  in  the  same 
manner  as  in  the  Besmidiece.  [Desmidie.e  ]  This  discovery  was 
made  by  Mr.  Thwaites,  and  observed  in  spec:es  of  Eanotia  (fig.  i), 
in  Epitlicmia  gibba  and  E.  turgida  (fig.  19).  Fragilaria  pectinalis,  and 
other  species.  This  process  takes  place  as  follows: — Two  indi- 
viduals closely  approximated  dehisce  iu  the  middle  of  the;r  long 
diameter,  whereupon  four  protuberances  arise,  which  meet  four  sirui- 
lar  ones  in  the  opposite  frustule.  These  indicate  the  future  channels 
by  which  the  endochrome  of  the  two  frustules  becomes  united,  as  well 
as  the  spot  where  subsequently  the  double  sporangium  ii  developed 
(figs.  8,  19).  From  the  sporangium  the  new  individuals  are  developed. 
This  process  is  precisely  analogous  to  what  takes  place  >'n  the  Bes- 
midiece, so  that  the  frustules  of  the  Diatoms  must  be  regarded  as  cells 
of  the  same  individual.  "  If  we  duly  consider  this  fact,"  says  Mr. 
Thwaites,  "  how  much  does  it  exalt  the  lower  tribes  of  plants  in  our 
estimation  !  since  we  may  contemplate  an  individual  plant  of  them 
not  as  the  single  phyton — not  as  the  single  frond — not  as  the  single 
cell — -but  it  may  be  as  the  aggregate  of  thousands  of  these ; — view  it 
occupying  as  much  space  and  exercising  as  great  an  influence  in  the 
economy  of  nature  as  the  largest  forest-tree  ! " 

The  mode  by  which  the  cells  are  multiplied  amongst  the  Biatomacece 
appears  to  be  strictly  in  accordance  with  what  occurs  generally  in  the 
vegetable  kingdom.  This  process  is  one  of  self-division.  The  first 
step  is  the  fission  or  division  of  the  internal  cell,  "  probably  by  the 
doubling-in  of  its  membranous  wall,  and  consequently  the  separation 
of  the  endochrome,  or  cell-contents ;  the  central  vesicle  or  cytoblast 
also  dividing  into  two  parts,  which  remove  to  a  little  distance  from 
each  other ;  these  movements  being  simultaneous  with  a  retrocession 
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of  the  epidermal  valves  and  the  formation  of  the  siliceous  connecting- 
membrane  already  described.  In  the  centre  of  the  enlarged  frustule, 
in  exact  apposition  to  the  original  valves  and  closely  applied  to  them, 
there  are  now  found  two  new  valves,  covering  the  surface  of  the  cell- 
membranes  along  the  line  of  fission.  The  divided  portions  of  the 
endochrome  spread  themselves  along  the  membrane  which  is  embraced 
by  the  new  valves,  and  there  result  two  half-new  frustules  bound 
together  by  the  connecting-membrane,  generated  during  the  process 
we  have  described. 

"  During  the  healthy  life  of  the  Diatom  the  process  of  self-division 
is  being  continually  repeated  ;  the  two  half-new  frustules  at  once  pro- 
ceed to  divide  again  each  into  two  frustules,  and  thus  the  process  con- 
tinues. I  have  been  unable  to  ascertain  the  time  occupied  in  a  single  act 
of  self-division,  but  supposing  it  to  be  completed  in  twenty-four  hours, 
we  should  have,  as  the  progeny  of  a  single  frustule,  the  amazing  num- 
ber of  one  thousand  millions  in  a  single  month ;  a  circumstance  which 
will  in  some  degree  explain  the  sudden  or  at  least  rapid  appearance  of 
vast  numbers  of  these  organisms  in  localities  where  they  were  but  a 
short  time  previously  either  unrecognised  or  only  sparingly  diffused." 
(Smith,  p.  25.) 


1.  Eunotia  Diadema.  2.  Etipodiscus  seulptus.  3.  Trieeratium  Fains.  4. 
Svrirella  biseriata.  5.  Synedra  gracilis.  6.  Navicula  elegant.  7.  Plewosigma 
angustatnm.  8.  Cocconcma  lanceolatum,  portion  representing  conjugation. 
9.  Gomphonema  geminatum.  10.  Meridiem  circulare.  11.  Bacillaria  para- 
doxa.  12.  Achnanthes  longipes.  13.  Striatella  impunclata.  14.  Diatoma 
vulgare,  the  frustules  united.  15.  Biddulphia  pnlchella.  1 6.  Melosira  variant ; 
the  enlargement  is  peculiar  to  the  genus  ;  a,  side  view.  17.  Dickicia  ulvoides] 
n,  frustule;  b,  frond.  18.  Schizonema  Smith  ii ;  a,  frustule;  6,  ditto-  c 
frond,  natural  size;  d,  frond  magnified.  19.  Epithemia  turgid'a,  Illustrating 
the  process  of  conjugation.    From  a  drawing  by  Mr.  West. 

The  structure  of  the  siliceous  portion  of  the  Diatomacece  is  the  most 
remarkable  part  of  their  organisation.  The  following  is  Meneghini's 
account  of  this  organ  :— 

Every  Diatom  is  formed  of  a  siliceous  shield  and  a  soft  substance 
therein  contained.  According  to  Ktitzing,  this  shield  consists  of  pure 
silica,  or,  in  some  cases,  -perhaps,  of  silica  combined  with  alumina. 


'  Niigeli  further  says  that  the  silica  is  deposited  in  the  outside  of  an 
organic  membrane,  which  be  believes  to  be  of  a  vegetable  nature.  In 
fact,  an  organic  membrane  ought  to  exist,  for  the  silica  could  not 
become  solid  except  by  crystallising  or  depositing  itself  on  some 
pre-existing  substance.  On  the  other  hand,  we  cannot  admit,  witli 
Niigeli,  that  it  has  been  deposited  externally ;  for  in  many  genera, 
and  especially  in  the  Achnanthidia,  the  siliceous  shield  is  covered 
with  a  very  delicate  dilatable  membrane,  itself  containing  silica,  as 
is  proved  by  its  sustaining  unchanged  the  action  of  fire  and  acids. 
Therefore,  comparing  this  shield  with  other  organic  formations, 
whether  animal  or  vegetable,  containing  in  like  manner  either  silica 
or  some  other  so-called  mineral  element,  we  may  reasonably  consider 
it  to  be  formed  of  an  organic  tissue  permeated  by  silica.  This 
permeation  may  occur  either  in  the  wall  of  a  simple  cell,  as  is  seen 
in  the  epidermal  cells  of  many  plants,  or  within  minute  cells,  a3  in 
various  plants  and  animals.  The  action  of  heat  or  of  acid,  in  these 
cases,  destroying  the  organic  matter  and  leaving  the  silica  untouched, 
does  not  alter  the  apparent  form  of  the  organ,  because  the  skeleton 
remains  unaltered. 

"  Externally  to  the  shield  Kutzing  observed  a  thin  stratum  which 
he  denominated  cement,  which  may  be  made  visible  either  by  desic- 
cation or  by  calcination  ;  and  produces  either  a  simple  opacity,  or 
lines,  points,  and  maculae,  sometimes  irregularly  disposed,  sometimes 
regularly.  He  supposes  it  to  be  a  silicate  of  iron  or  of  alumina. 
Independently  of  the  chemical  materials  which  it  may  contain,  this 
outside  integument  seems  to  me  the  more  important  inasmuch  as  even 
without  resorting  to  the  means  indicated  by  Kutzing,  I  observe  it  to 
be  constant,  not  merely  in  the  species  enumerated  by  him,  but  also 
in  many  others,  and  I  could  almost  assert  that  it  exists  in  all.  For  to 
me  it  appears  to  correspond  with  that  fine  membrane  of  the  Achnan- 
thidia above  mentioned,  which,  according  to  Kiitzing's  own  observa- 
tions, is  always  visible  whenever  the  two  new  individuals  (into  which 
every  Diatom  is  resolved  in  its  multiplication  by  deduplication) 
(sdoppiamento)  begin  to  separate.  The  lines  and  points  supposed  to 
belong  to  the  subjacent  shield  belong  very  frequently  to  this  kind  of 
covering. 

"  The  shield  itself  is  formed  of  at  least  four  pieces,  or  valves, 
united  together  in  a  four-sided  figure — a  tetragon.  The  mode  of 
union  is  unknown.  But  the  existence  of  a  kind  of  articulation 
which  permits  an  opening  and  closing,  like  the  valves  of  a  shell-fish 
described  by  Corda  in  a  species  of  Surirella,  has  been  denied  by  other 
observers.  Be  this  as  it  may,  whether  spontaneous  after  death  or 
induced  by  external  means,  this  separation  does  take  place  in  a  regular 
manner.  Now,  if  we  suppose  an  organic  cell  with  a  wall  permeated 
by  silica,  and  with  a  four-sided  figure,  we  can  easily  suppose  that  all 
the  sides  will  mechanically  support  each  other.  Moreover,  we  shall 
meet  with  numerous  facts  by  a  different  kind  of  analogy,  namely,  that 
with  solid  animal  tissues  belonging  either  to  the  internal  skeleton  or 
the  external  tegument. 

"  The  four  valves  are  equal  in  length,  but  in  many  species  and  genera 
one  pair  exceeds  the  opposite  pair  in  breadth.  In  order  to  establish 
an  uniform  language  it  is  convenient  to  term  those  primary  valves  or 
surfaces  which  exhibit  along  the  middle  the  line  of  division  in  the 
act  of  deduplication,  which,  since  it  is  formed  here  in  a  normal 
manner,  runs  parallel  to  the  other  two  surfaces,  denominated  lateral. 
Along  the  primary  surfaces  we  frequently  see  longitudinal  lines,  which 
terminate  at  the  two  extremities  in  small  apertures.  From  their  in- 
ternal surface  there  project  into  the  cavity  linear  marks  variously 
formed  but  always  longitudinal :  these  are  termed  vittae. 

"  The  lateral  surfaces  have  frequently  a  round  aperture  of  greater 
or  smaller  size  in  the  centre,  and  from  this  a  fissure  extends  towards 
each  extremity.  This  fissure  either  loses  itself  gradually  or  expands 
into  the  regular  terminal  apertures.  When  this  occurs  each  of  these 
surfaces  is  divided  into  two  distinct  valves.  On  these  lateral  surfaces 
we  observe  the  striae,  lines,  and  transverse  costae,  no  less  admirable 
for  their  beautiful  appearance  than  for  their  constant  regularity  in 
number,  direction,  and  proportion.  When  many  individuals  are 
united  together  to  form  one  compound  being,  like  a  polyp  for  instance, 
it  is  always  by  the  lateral  surfaces  that  they  touch  each  other ;  and 
since  all  other  characters  sometimes  fail,  we  can  affix  to  them  the 
denomination  'lateral'  from  this  principal  one. 

"  Besides  the  vittte  before  mentioned,  in  some  genera  (Biddulphia, 
fig.  15,  Climacosphenia,  Terpsinoe)  there  are  other  solid  substances  in 
their  internal  cavities  :  these  are  variously  arranged. 

"  These  essential  peculiarities  of  the  shield  may  perhaps  be  regarded 
as  indicating  a  complex  structure,  very  different  therefore  from  what 
would  be  prescribed  by  a  simple  cellular  wall.  Ehrenberg  deduces 
from  it  an  argument  to  compare  it  with  the  shell  of  Mollusca.  The 
A  rccllince  may  be  cited  among  the  Infusoria.  Kutzing  states,  in  reply, 
that  among  vegetable  cells  there  is  found  a  peculiar  conformation  of 
the  walls,  with  prominences,  depressions,  points,  lines,  papilla},  •  and 
perforations,  disposed  in  a  regular  manner;  he  refers  to  grains  of 
pollen,  as  an  instance.  He  might  have  added  the  more  appropriate 
instance  of  the  Desmidieo?,  which  would  be  very  closeiy  allied  to  the 
Diatomece,  if  the  latter,  like  the  former,  could  be  referred  to  the  vege- 
table kingdom.  If  not  equal  in  constancy  and  regularity,  the 
Dcsmidcm  display  a  greater  degree  of  complication ;  and  we  must 
remember  the  different  nature  of  their  substance,  for  in  the  vegetable, 
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te4l,  when  lime  or  silica  predominates,  the  wall  becomes  uniform  and 
regular  (?)  (uniforme  ed  irregolare)." 

The  siliceous  epiderm  presents  an  extraordinary  variety  of  forms, 
which  in  every  genus  and  species  offer  the  best  possible  means  of 
distinction  and  identification  :  striae,  or  lines  frequently  moniliform, 
dots  arranged  in  a  radiate  or  concentric  manner,  and  minute  divisions 
presenting  perfectly  hexagoaal  outlines,  are  amongst  the  most  frequent 
occurrences.  Great  difference  of  opinion  exists  as  to  the  nature  of 
these.  Mr.  Smith  says,  "  I  am  disposed  to  regard  them  all  as  modifi- 
cations in  the  arrangement  of  the  silex  of  the  valve,  arising  from  the 
mode  of  development  peculiar  in  each  case  to  the  membrane  with 
which  the  silex  is  combined."  He  also  denies  that  there  are  any 
perforations  in  the  valve,  a3  supposed  by  Ehrenberg  and  Kiitzing. 
These  foramina  are  also  denied  by  Schleiden.  Mr.  Smith  denies  also 
that  the  valves  are  externally  covered  with  any  organic  membrane. 

The  delicacy  of  the  markings  on  many  of  the  Diatomacece  render 
them  objects  peculiarly  adapted  for  testing  the  powers  of  the  object- 
glasses  of  the  microscope.  The  following  table,  drawn  up  by  Messrs. 
Sollitt  and  Harrison  of  Hull,  to  whom  microscopy  is  indebted  for 
having  first  pointed  out  this  method  of  testing  the  powers  of  the 
microscope,  was  presented  by  them  at  the  meeting  of  the  British 
Association  at  Hull  in  1853  : — 


focal  length  of 
object  glass. 

Species. 

Stria;  in  inch. 

Angle  of  Aper- 
ture. 

1 

Navicula  stritjilis 

31-000 

40° 

'  jY.  Hippocampus  . 

42-000 

60° 

i 

iV.  Spencerii 

50-000 

70° 

4 

I 

Wi  liniata  .... 

60-000 

80" 

jV.  angulata     .  . 

60-000 

80" 

N.  itrigosa  (large) 

70-000 

90' 

N.  strigosa  (small) 

so-ooo 

95° 

I 

i 

Ceratoneis  Fasciola  . 

90-000 

110' 

Navicuta  sigmoidea 

105-000 

120' 

130-000 

150° 

The  Diatomacece  possess  the  power  of  moving.  "  The  cells  have 
no  special  organs  for  these  movements.  But  as,  in  consequence 
of  their  nutritive  processes,  they  take  in  and  give  out  fluid 
matters,  the  cells  necessarily  move  when  the  attraction  and  the 
emission  of  the  fluids  is  unequally  distributed  on  parts  of  the  surface, 
and  is  so  active  as  to  overcome  the  resistance  of  the  water.  This 
motion  consequently  is  observed  more  particularly  in  those  cells 
which,  in  consequence  of  their  taper  forms,  easily  pass  through  the 
water  ;  these  cells  moreover  move  only  in  the  direction  of  their  long 
axis.  If  one-half  of  a  spindle-shaped  or  ellipsoidal  cell  chiefly  or 
exclusively  admits  material,  the  other  half,  on  the  contrary,  giving  it 
out,  the  cell  moves  towards  the  side  where  the  admission  takes  place. 
But,  as  in  these  cells  both  halves  are  physiologically  and  mor- 
phologically exactly  alike,  so  it  is  that  it  is  first  the  one  and  then 
the  other  half  which  admits  or  emits,  and  consequently  the  cell 
moves  sometimes  in  one,  sometimes  in  the  opposite  direction." 
(Nageli.) 

This  is  perhaps  as  satisfactory  an  explanation  of  these  movements 
as  can  be  given  in  the  present  state  of  our  knowledge.  All  observers 
agree  that  they  can  find  no  evidence  to  support  Ehrenberg's  notion  of 
a  pedal  or  motile  organ  projected  from  the  interior  of  the  siliceous 
shield.  The  Rev.  W.  Smith  has  also  detected  cyclosis  in  the  Dia- 
tomacece. "  A  distinct  movement,"  he  says,  "  of  the  granular  particles 
of  the  endochrome,  closely  resembling  the  circulation  of  the  cell- 
contents  in  Closterium  Lunula,  noticed  by  Mr.  Ralfs  [Desmidie/e],  and 
v/hich  I  have  frequently  detected  in  the  same  species,  has  occasionally 
fallen  under  my  notice  in  some  of  the  larger  forms  of  Diatomacew." 
He  has  observed  it  in  Surirella  biscriata.  {Fig.  4.)  "  This  circulation," 
he  continues,  ''  has  not  however  the  regularity  of  movement  so  con- 
spicuous in  the  Desmidicce,  and  is  of  too  ambiguous  a  character  to 
furnish  data  for  any  very  certain  conclusions,  save  one,  namely,  that  the 
Diatom  must  be  a  single  cell,  and  cannot  contain  a  number  of  separate 
organs,  such  as  have  been  alleged  to  occupy  its  interior ;  since  the 
endochrome  moves  freely  from  one  portion  of  the  frustule  to  another, 
approaching  and  receding  from  the  central  nucleus,  unimpeded  by 
any  intervening  obstacle." 

The  Diatomaceoz  are  the  most  abundant  and  extensively  distributed 
of  unicellular  organisms.  They  are  found  in  the  ocean,  at  the  mouths 
of  rivers,  in  brackish  waters,  in  rivers,  lakes,  ponds,  ditches,  pools, 
and  cisterns.  In  fact,  wherever  a  few  drops  of  water  are  allowed  to 
remain  exposed  to  the  air,  we  may  expect  to  find  forms  of  Diatomacece. 
Their  forms  are  not  less  abundant  than  their  presence.  In  the  first 
volume  of  his  '  Synopsis  of  the  British  Diatomaceao,'  the  Rev.  W. 
Smith  has  described  upwards  of  220  species,  and  the  second  will 
contain  nearly  100,  so  that  the  number  of  species  known  in  Great 
Britain  is  considerably  above  300.  The  facility  with  which  their  forms 
are  preserved,  give  to  these  objects  a  great  advantage,  and  a  handful 
of  sand  from  the  sea  or  mud  from  a  river  in  the  most  remote  district 
of  the  world  may  be  expected  to  reward  the  observer  with  an  abund- 
ance of  new  forms.  They  occur  in  great  abundance  in  the  river 
Thames,  and  its  mud  affords  a  large  variety  of  the  frustules  of  those 
which  have  ceased  to  exist.  In  a  report  on  the  '  Microscopical  Examin- 


ation of  the  Thames  and  other  Water,'  by  Drs.  Lankester  and  Redfern, 
upwards  of  forty  species  were  observed. 

The  mode  of  collecting  living  specimens  for  observation  is  simply 
to  allow  the  water  in  which  they  exist  to  stand  for  a  few  hours,  when, 
by  carefully  decanting  the  water,  a  portion  remains  at  the  bottom  of 
the  vessel  more  turbid  than  the  rest,  and  which  generally  contains  in 
large  numbers  the  objects  sought  for. 

In  describing  showers  of  coloured  dust  which  have  occurred  in 
various  parts  of  the  world,  Ehrenberg  has  demonstrated  that  various 
forms  of  Diatomacece  have  been  fouud  present.  In  some  seasons  these 
organisms  occur  in  such  numbers  in  the  waters  of  rivers  as  to  give  to 
their  banks  a  peculiar  physical  aspect.  In  the  autumn  of  1841  the 
stones  and  pebbles  in  the  nearly  dried-up  bed  of  the  Annan,  in  Dum- 
friesshire, presented  an  appearance  as  though  they  were  white-washed. 
The  substance  which  gave  the  stones  this  appearance  couid  be  scraped 
off,  and  looked  like  some  form  of  calcareous  matter.  On  submitting 
this  powder  to  the  microscope,  Dr.  Lankester  fouud  that  it  consisted 
entirely  of  the  siliceous  shields  of  a  species  of  Synedra.  (Fig.  5.)  In 
the  first  volume  of  the  new  series  of  the  '  Transactions  of  the  Micros- 
copical Society,'  Mr.  Shadbolt  has  given  an  account  of  the  examination 
of  portions  of  mud  given  him  by  Mr.  Busk  from  Port  Natal.  This 
mud  was  recent,  and  from  the  nature  of  the  specimens  in  it,  Mr.  Shad- 
bolt  thinks  it  probable  that  it  was  obtained  not  far  from  the  mouth 
of  some  river.  In  this  mud  he  made  out  fifty-five  distinct  species  of 
Diatomaceo?,  twenty  of  which  he  has  described  aa  entirely  new  species. 
In  the  '  Microscopical  Journal '  for  July  1853,  Mr.  Brightwell  of  Nor- 
wich has  described  nine  new  species  of  one  genus — Triceratium.  Six 
of  these  are  recent.  He  says,  "  We  have  detected  nearly  all  the 
recent  species  described  in  this  memoir  in  material  obtained  from  the 
surface  of  the  large  sea-shells  of  the  genera  Hippopus  and  Haliotis 
before  they  have  been  cleaned.  Many  of  them  in  this  state  are 
covered  with  small  zoophytes,  minute  alga;,  and  other  parasites  ;  and 
by  a  careful  examination  of  these,  Triceratia  and  other  Diatomacece 
have  been  obtained." 

One  of  the  most  singular  positions  in  which  Diatoms  are  found  is 
in  the  guano  brought  from  America  and  Africa.  Their  history  is 
curious.  They  must  first  have  been  swallowed  by  fish  and  subse- 
quently by  birds ;  their  shields  however  have  been  able  to  withstand 
this  double  process  of  digestion,  and  they  are  found  in  large  numbers 
in  every  pure  specimen  of  guano.  Some  of  the  forms  which  have 
been  thus  presented  to  the  naturalist  are  entirely  new,  and  are  amongst 
the  most  singular  of  the  family.  It  has  been  suggested  that  the  silex 
thus  introduced  into  the  guano  may  contribute  to  its  fertility,  as  it  is 
well  known  that  this  substance  is  present  in  the  stems  of  all  our 
cereal  grasses,  and  is  necessary  to  their  growth. 

If  they  occur  thus  abundantly  in  recent  deposits,  it  would  be 
expected  that  they  should  be  found  in  many  of  the  older  formations 
of  the  earth's  surface.  This  is  very  extensively  the  case ;  although 
it  may  be  doubted  whether,  from  the  fact  of  their  being  occasionally 
found  in  igneous  rocks,  that  they  were  amongst  the  first  organisms  on 
the  earth's  surface.  Ehrenberg  has  been  able  to  detect  their  presence 
in  some  of  the  earliest  rocks  of  the  Palaeozoic  series.  How  Diatomacece 
may  be  present  in  igneous  rocks  has  been  suggested  by  Dr.  Hooker. 
During  his  voyage  with  Sir  James  Ross  in  the  Antarctic  Ocean  he  says, 
"  This  order  occurred  in  such  countless  myriads  as  to  stain  the  sea 
every  where  of  a  pale  ochreous-brown,  in  some  cases  causing  the 
surface  of  the  ocean,  from'  the  locality  of  the  ships,  as  far  as  the  eye 
could  reach,  to  assume  a  pale-brown  colour."  This  immense  mass  of 
organisms  perishing  are  producing  a  sub-marine  deposit,  or  bank,  of 
vast  dimensions,  resting  on  the  shores  of  Victoria  Land,  and  hence  on 
the  sub-marine  flanks  of  Mount  Erebus,  an  active  volcano  upwards  of 
12,000  feet  high.  "  Knowing  as  we  do  that  Infutoi-ia,  Diatomaceo?,  and 
other  organic  constituents,  enter  into  the  formation  of  the  pumice  and 
ashes  of  other  volcanoes,  and  are  still  recognisable  in  those  minerals, 
it  is  perhaps  not  unreasonable  to  conjecture  that  the  subterranean  and 
subaqueous  forces  which  kept  Mount  Erebus  in  activity,  may  open  a 
direct  communication  between  this  Diatomaceous  deposit  and  its 
volcanic  fires." 

Ehrenberg  has  described  a  large  number  of  forms  of  Diatomacece 
from  the  oolite,  cretaceous,  and  other  secondary  rocks.  A  formation 
occurring  in  Barbadoes,  and  described  by  Sir  Robert  Schomburgk  in 
the  'Reports  of  the  British  Association'  for  1847,  furnished  him  with 
an  entirely  new  group  of  beings  apparently  related  to  this  family. 
The  following  is  Sir  Robert's  account  of  this  discovery  : — 

"  In  the  white  marls  and  other  rocks  of  Scotland  district,  Professor 
Ehrenberg  of  Berlin  discovered  a  new  and  great  group  of  siliceous- 
shielded  animalcules,  which,  in  a  report  read  before  the  Royal  Aca- 
demy of  Sciences,  he  described  as  Polycystina.  The  regular  apertures 
and  articulation  of  the  minute  shells  which  cover  these  animalcules 
distinctly  bespeak  an  independent  animal  structure  and  development. 
They  possess  large  apertures  at  the  extremity  of  the  body,  which  has 
no  analogy  among  plants,  but  occur  very  commonly  among  animals. 
These  siliceous  loricated  organic  forms  from  the  rocks  in  Barbadoes 
differ  alike  from  Polygastrica  and  Polythalamia,  but  develope  an 
important  relation  to  these  two  groups,  which  Professor  Ehrenberg 
considers,  not  upon  conjecture  but  from  actual  investigation,  to  form 
two  separate  types.  They  approach  most  nearly  in  systematic  arrange- 
ment to  Polythalamia,  and  would  occupy  a  separate  group  among 
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animals  possessed  of  vessels  but  without  a  heart  and  pulsation,  and  pro  • 
vided  with  a  simple  tubular  intestinal  canal.  The  forms  developed  in 
the  highest  degree  in  that  division  would  be  Holothurice  and  Echinoidece. 

"  The  minute  forms  of  organic  life  in  the  rocks  of  Barbadoes,  as  far 
as  investigated  by  Professor  Ehreuberg  in  February,  1847,  consist  of 
the  following  groups  : — 

Species. 

Polycystina    .......  282 

Polygastrica       .      .       .       .       .       .  18 

Phytolitheria         ......  27 

Geolithia  27 

Polythalamia  7 

361 

Of  these  more  than  300  are  new  forms. 

"  The  great  discovery  of  the  Polycystina,  which  might  be  almost 
called  a  new  class,  since  they  amount  to  upwards  of  280  species,  a 
larger  number  of  specific  forms  than  is  contained  in  some  classes  of 
animals,  may  guide  us  to  form  an  idea  of  the  geological  age  of  the 
rocks  in  Scotland  district,  by  comparing  these  forms  with  similar 
fossil  animalcules  from  rocks  upon  the  age  of  which  geologists  have 
agreed.  Ehrenberg  considers  that  the  Polycystina  from  the  rocks 
of  Barbadoes  resemble  more  the  animalcules  from  rocks  of  the 
secondary  period  than  the  tertiary." 

Amongst  the  varieties  of  quartz  rock  the  mineralogist  recognises, 
under  the  name  of  tripoli  and  polishing  powder,  certain  pulverulent 
and  earthy  forms  of  silex.  On  placing  these  substances  under  the 
microscope  they  are  found  to  be  entirely  composed  of  the  siliceous 
frustules  of  Diatomacece.  The  polishing  powder  or  slate  (polirschiefer) 
found  at  Bilin  in  Bohemia  is  used  for  the  purpose  of  producing  a 
polish  on  fine  surfaces.  The  angularity  and  hardness  of  the  frustules 
of  the  Diatoms  well  adapt  them  to  this  purpose. 

Another  deposit  in  which  the  Diatomacece  have  been  found  in  great 
abundance  is  the  Bergmehl  of  Sweden.  [Bergmehl.]  The  Diatoms 
found  by  Ehrenberg  in  this  formation  are  principally  species  of 
Navicula.  (Fig.  6.) 

Amongst  the  tertiary  deposits,  beds  of  Diatomacece  are  very 
common.  They  have  been  observed  in  Italy,  in  Germany,  and  in 
several  of  the  States  of  America.  "  The  city  of  Richmond  in  Virginia 
is  said  to  be  built  upon  a  stratum  of  Diatomaceous  remains,  18 
feet  in  thickness."  (Smith.)  Professor  Gregory  of  Edinburgh  has 
recently  described,  in  the  '  Transactions  of  the  Microscopical  Society,' 
a  Diatomaceous  earth,  discovered  about  two  years  ago  by  the  Duke 
of  Argyll  in  the  Isle  of  Mull.  It  constitutes  a  bed  resembling  marl 
in  appearance,  lying  in  a  rough  piece  of  ground  between  Loch  Baa 
and  the  sea.  The  lake  i3  about  30  feet,  the  land  about  40  feet, 
above  the  sea-level.  At  one  part  there  is  a  hollow,  which  in  winter 
used  to  become  a  small  loch,  in  summer  only  a  stagnant  pool,  and  in 
draining  this  the  bed  of  marl  was  discovered.  The  bed  rests  upon 
gravel,  which  appears  to  belong  to  the  diluvial  period,  and  the 
Diatomaceous  earth  is  probably  of  recent  origin.  Professor  Gregory 
has  examined  the  contents  of  this  earth  with  great  care,  and  has 
given  a  list  of  upwards  of  130  species,  which  he  has  been  able  to 
make  out  ('Quarterly  Microscopical  Journal,'  January,  1854).  Of 
these  upwards  of  20  are  altogether  new  species,  or  species  that  are 
new  in  a  British  locality. 

From  these  facts  it  will  be  seen  that  the  subject  of  fossil 
Diatomacece  promises  an  almost  boundless  field  for  further  inquiry. 
It  appears  that  we  may  say  of  these  organisms,  what  we  can  say  of  no 
other  family  or  group  of  organised  beings,  that  once  created  they 
exist  for  ever.  Myriads  of  species  of  soft-bodied  animals  have 
perished,  never  to  be  recognised,  but  each  individual  cell  of  the 
Diatom  leaves  its  siliceous  wall  as  a  record  of  its  existence — a  record 
that  the  ordinary  forces  of  nature  seem  to  have  little  or  no  power  in 
obliterating. 

We  now  turn  to  the  subject  of  arrangement.  It  would  of  course 
be  impossible  here  to  give  any  account  of  individual  species,  and 
systematic  arrangements  are  being  constantly  modified  by  new 
discoveries.  The  following  is  an  arrangement  of  the  families  or 
tribes  by  Kiitzing  : — 

Tribe  I.  Striata. 
Order  I.  Astomaticce. 
Without  a  central  opening  on  the  secondary  valve. 

*  Transverse  strioe  unbroken. 
Family  1.  Eunotiece. 
Family  2.  Mericliece. 
Family  3.  Fragilariece. 
**  Striae  broken  (interrupted)  in  the  median  line. 
Family  4.  Meloseirece. 
Family  5.  Surirelleos. 

Order  II.  Stomaticce. 
With  the  central  opening. 

o  Monostomaticce. 
Ilaviiig  a  median  aperture  on  only  one  of  the  two  secondary 
surfaces. 


Family  6.  Cocconeidece. 
Family  7.  Achnanthece. 
P  Distomaticce. 
With  a  median  aperture  on  each  secondary  surface. 

Family   8.  Cymbellece.y 
Family   9.  Qompho.iemece, 
Family  10.  Naviculece, 

Tribe  II.  Vittat.*:. 
Order  I.  Astomaticce. 
Without  central  opening  on  secondary  side. 

Family  11.  Licmophorece, 
Family  12.  Striatellece. 

Order  II.  Stomaticce. 

With  a  large  distinct  aperture. 

Family  13.  Tabellariece. 

Tribe  III.  Areolatje, 

Order  I.  Disciformcs. 

Family  14.  Coscinodiscece, 
Family  15.  Anguliferce. 
Family  16.  Tripodiscem. 

Order  II.  Appendiculata. 

Doubtful  forms. 

Family  17.  Biddulphiece. 
Family  18.  Angulatce. 
Family  19.  A  ctiniscece. 
The  Rev.  W.  Smith,  in  his  '  Synopsis  of  the  British  Diatomacere,' 
gives  the  following  arrangement  of  the  genera  : — 
Tribe  I.  Frustules  naked ;  not  imbedded  in  gelatine  nor  inclosed  in 

membranaceous  tubes. 
Sub-Tribe  1.  Connecting  membrane  deciduous;  frustules  solitary,  or 
during  self-division  in  pairs ;  rarely  in  greater  numbers,  adherent 
or  free,  dispersed,  or  aggregated  into  a  mucous  stratum. 
22  Genera— 


Epithemia  (fig.  19) 

.    16  species. 

Eunotia  (fig.  1 ) . 

.    .      7  species. 

Cymbella 

6  species. 

Amphora  . 

.    .      8  species. 

Cocconeis 

6  species. 

Coscinodiscus 

.    .      3  species. 

Eupodiscus  (fig.  2) 

5  3pecies. 

Actinocyclus 

.    .      1  species. 

Arachaocliscus 

1  species. 

Triceralium  (fig.  3)  . 

.    .      3  species. 

Cyclolella 

4  species. 

Campylodiscus  . 

.    .      7  species. 

Surirella  (fig.  4)  . 

.    20  species. 

Tryblionella 

.    .      6  species. 

Cymatopleura 

5  species. 

Nitzschia  . 

.    .    23  species. 

Ampldprora  . 

5  species. 

A  mplii pleura 

2  species. 

Navicula  (fig.  6)  . 

.    36  species. 

Pinnularia 

.    .    24  species. 

Stauroneis 

.    10  species. 

Pleurosigma  (fig.  7)  . 

.    .    26  species. 

Sub-Tribe  2.  Connecting  membrane  subpersistent ;  frustules  after 
self-division  attached  by  a  gelatinous  cushion,  or  dichotomous 
stripes. 

7  genera — 

Synedra  (fig.  5)  .       .24  species. 

Doryphora        .       .       .    .      2  species. 

Cocconema  (fig.  8)  .       .       .4  species. 

Gomphonema  (fig.  9)  .       .    .    12  species. 

Podosphenia  ....      5  species. 

Rhipidophora    .       .       .    .      3  species. 

Licmophora  ....     2  species. 
Sub-Tribe  3.  Connecting  membrane  evanescent,  or  obsolete ;  frustules 
after  self-division  united  into  a  compressed  filament. 
12  Genera — 


Meridion  (fig.  10) 

Bacillaria  (fig.  11) 

Himantidium 

Odontidium 

Denticula 

Frayilana 

Eucampia 

Achnanthes  (fig.  12) 

Diadesmis 

Rhabdonema 

Striatella  (fig.  13)  . 

Tetracyclic 


2  species. 
1  species. 
7  species. 
4  species. 
4  species. 

3  species. 

1  species. 
6  species. 
3  species. 

2  species. 
1  species. 
1  species. 
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Sub-Tribe  4.  Connecting  membrane  subpersistent ;  frustules  after 
aelf-division  united  into  a  zigzag  chain. 


6  Genera— 

Diatoma  {fig.  14)      .       .    .  4  species. 

Grammatophora     ...  2  species. 

Tabellaria        ,       .       .    .  2  species. 

Amphitetras         ,       .       .  1  species. 

Biddulphia  (fig.  15)  .       .    .  4  species. 

Isthmia   2  species. 


Sub-Tribe  5.  Connecting  membrane  subpersistent  as  a  siliceous 
annulus;  frustules  after  self -division  united  into  a  cylindrical 
filament. 

3  Genera — 

Pudosira  2  species. 

Melosira  (fig.  10)  .  ,  .  6  species. 
Orthosira  6  Bpecies. 

Tribe  II.  Frustules  invested  with  a  gelatinous  or  membranaceous 
envelope. 

Sub-Tribe  6.  Frond  indefinite ;  mammillate  ;  frustules  scattered. 

1  Genera — 

Mastogloia      ....  3  species. 

Sub-Tribe  7.    Frond  definite ;  compressed  or  globular ;  frustules 
scattered. 

2  Genera — 

Dickieia  (fig.  17)      .       .    .  3  species. 

Berkeleyia     ....  1  species. 

Sub-Tribe  8,  Frond  definite  ;  filamentous  ;  frustules  in  rows. 

3  Genera — 

Encyonema       .       .       .    .  2  species. 

Colletonema    ....  4  species. 

Schizonema  (fig.  18)  .       .    .  16  species. 

Sub-Tribe  9.  Frond  definite,  filamentous ;  frustules  fasciculated. 
1  Genus — 

Homoecladia*  .       .       .    .     3  species. 

(Smith,  Synopsis  af  British  Diatomacew,  vols.  i.  &  ii. ;  Meneghini, 
On  the  Animal  Nature  of  Diatomex,  translated  by  Ray  Society ; 
Kiitzing,  Species  Algarum ;  Siebold,  On  Unicellular  Plants  and 
Animals,  translated  in  Quarterly  Journal  of  Microscopical  Science, 
vol.  i. ;  Pritchard,  A  History  of  Infusorial  Animalcules,  Living  and 
Fossil ;  Dujardin,  Histoire  Naturelle  des  Zoophytes  Inf moires  ;  Hassall, 
British  Fresh-Water  Alga;  Ehrenberg,  Die  Infusions-Thierchen; 
Hooker,  British  Flora,  vol.  ii. ;  Agardh,  Conspectus  Criticus  Diato- 
raacearum;  Papers  in  vols.  i.  &  ii.  of  Quarterly  Journal  of  Microscopical 
Science,  by  T.  Brightwell,  G.  Shadbolt,  Professor  Gregory,  Messrs. 
Sollitt  and  Harrison  ;  Papers  in  Annals  and  Magazine  of  Natural 
History,  by  J.  Ralfs,  Rev.  W.  Smith,  G.  H.  K.  Thwaites ;  Reports  of 
British  Association  ;  Professor  J.  W.  Bailey  in  Smithsonian  Contri- 
butions to  Knowledge.) 

DIC^E'LUS,  a  genus  of  Coleopterous  Insects.  [Licinus.] 

DICiEUM.    [CeethiadjE;  Cinnyrid.e.] 

DI'CERAS,  a  genus  of  Fossil  Conchiferous  Mollusca,  allied  in  form 
to  Chama.  It  includes  species  mostly  occurring  in  the  upper  part  of 
the  Oolitic  strata  and  (D.  Lonsdalii)  the  lower  part  of  the  Greensand. 
D'Orbigny  ranks  the  latter  species  as  Caprotina.  [Chamacea.] 

DICHELASPIS.  [Cibkipedia.] 

DICHELESTIUM.  [Pcecilopoda.] 

DICHOBUNE.    [Anoplotherium  ;  Pachydermata.] 

DICHOLOPHUS.  [Cabiama.] 

DICHO'TOMY,  a  term  in  Botany  employed  to  express  a  mode  of 
branching  amongst  plants  by  constant  forking.  The  first  stem  or  vein 
of  a  plant  divides  into  two  branches,  each  branch  divides  into  two 
others,  and  so  on.  It  is  only  in  the  veins  of  fern  leaves,  and  of  those  of 
some  of  the  species  of  Coniferm,  and  in  the  stems  of  Ferns,  that  this 
mode  of  division  exists  as  a  general  character.  It  however  does  occur 
elsewhere;  for  example,  the  Doom-Palm  (Crucifera  Thebaica)  of  Thebes 
is  remakable  for  its  dichotomous  branches,  and  the  Screw-Pines 
(Pandanus)  have  a  similar  habit. 

DICHROITE,  a  Mineral,  also  known  by  the  names  Iolite,  Peliome, 
Steinheilite,  and  Cordieritc.  It  is  an  anhydrous  silicate  of  alumina, 
and  occurs  massive  and  crystallised.  Its  primary  form  is  a  right 
rhombic  prism,  commonly  crystallised  in  6  or  12-sided  prisms.  The 
cleavage  is  parallel  to  the  lateral  planes.  It  has  a  blue  colour  in 
the  direction  of  the  axis,  and  yellowish-gray  perpendicular  to  it; 
sometimes  dull  yellowish  in  both  directions.  The  streak  is  white. 
Fracture  uneven  and  somewhat  conchoidal.  Its  hardness  is  7'0  to  7'8. 
Lustre  vitreous.  It  is  transparent  and  translucent.  Its  specific 
gravity  is  2'56.  The  massive  varieties  are  amorphous.  Its  structure 
is  indistinctly  granular.     It  is  found  at  Cabo  de  Gata  in  Spain,  in 

•  For  the  above  illustrations  we  are  indebted  to  the  Rev.  W.  Smith  not  onh 
for  those  published  in  vol.  i.  of  his  '  British  Diatomacea:,'  but  through  Mr. 
Tuffin  West,  the  artist,  for  several  from  the  unpublished  volume  of  that 
admirable  'work.    Mr.  West  has  also  furnished  some  original  drawings. 


Greenland,  at  Bodenmais,  in  Bavaria,  Norway,  the  United  States,  &c. 
The  following  is  an  analysis  by  Stromeyer  : — 


Silica   50-24 

Alumina   3342 

Magnesia     .......  10'84 

Protoxide  of  Iron   4-00 

Protoxide  of  Manganese      ....  0'6S 

Water   1-66 

DICLIDURUS.  [Cheiroptera.] 


DI'CLINOUS,  an  obsolete  term  in  Botany,  signifying  that  a  plant 
has  its  sexes  in  distinct  flowers.  It  comprehends  all  the  Monoecious 
and  Dioecious  plants  of  Linnaeus. 

DICOTYLEDONS,  a  Natural  Class  of  Plants,  deriving  their  name 
from  the  embryo  having  in  general  two  seed-leaves,  or  cotyledons ;  a 
character  ta  which  there  are  however  some  exceptions.  The  genus 
Ceratophyllum  has  several :  Bertholletia  appears  to  have  none ;  in 
Tropozolum  and  many  others  they  are  consolidated  into  one;  and 
Cuscuta  is  certainly  destitute  of  them.  Like  all  others  therefore  the 
character  derived  from  the  cotyledons,  nearly  universal  as  it  is,  has 
its  exceptions.  Hence  botanists  associate  with  the  character  derived 
from  the  embryo  others  derived  from  the  mode  of  growth,  leaves, 
flowers,  &c,  and  the  whole  taken  together  give  the  real  diagnosis  of 
the  class  to  which  the  name  of  Dicotyledons  is  applied. 

The  stems  of  Dicotyledons  are  probably  in  all  cases  branched, 
except  when  a  plant  is  from  its  weakness  and  minuteness  unable  to 
reach  any  development  beyond  that  of  the  first  stage  from  the 
plumule.  In  herbaceous  plants  that  are  called  stemless,  a  sort  of 
branching  takes  place  by  the  formation  of  small  short  stems  upon  the 
crown  of  the  axis  of  growth.  They  have  the  pith,  wood,  and  bark 
distinctly  separated,  and  the  wood  traversed  by  medullary  rays. 
This  wood  if  more  than  one  year  old  consists  of  concentric  circles, 
each  of  which  is  formed  on  the  outside  of  that  which  immediately 
preceded  it ;  the  consequence  of  which  is  that  the  oldest  part  of  a 
branch  will  necessarily  consist  of  the  largest  number  of  layers,  and 
will  therefore  be  the  thickest :  hence  the  branches  of  Dicotyledons  are 
always  cones,  although  usually  very  long  ones  [Exogens],  and  not 
cylinders.  But  to  some  of  these  characters  the  exceptions  are  not  a 
few.  It  is  difficult  to  trace  any  distinction  of  pith,  wood,  and  bark  in 
the  stem  of  the  Water-Lily  (Nymphosa) ;  there  are  no  concentric  circles 
in  the  wood  of  Aristolochia,  and  several  other  genera;  and  it  is  impos- 
sible to  show  by  measurement  that  the  steins  of  many  irregular 
tropical  dicotyledonous  climbers  vary  perceptibly  in  diameter  for 
considerable  distances. 

The  leaves  of  Dicotyledons  are  articulated  with  the  stem,  so  that  at 
a  particular  time  they  are  thrown  off,  and  leave  a  clean  scar  behind 
them,  as  in  all  the  trees,  whether  deciduous  or  others,  which  are 
found  in  the  open  air  in  England.  Their  veins  are  repeatedly 
branched,  so  as  to  form  a  netted  apparatus  within  the  parenchyma. 
But  although  by  far  the  largest  part  of  Dicotyledons  are  thus  con- 
structed, yet  we  have  contradictions  to  this  also.  For  instance,  in 
Dianthus,  and  a  great  many  other  genera,  the  leaves  have  no  veins 
except  the  midrib,  and  there  are  many  herbaceous  plants  whose  leaves 
never  drop  fairly  off  the  stems. 

The  number  of  parts  in  the  flower  of  dicotyledonous  plants  is  four 
or  five ;  that  is,  four  or  five  sepals,  four  or  five  petals,  and  the  same 
number  of  stamens,  present  in  either  a  complete  or  imperfect  state  ; 
or  if  the  number  is  greater  it  is  some  power  of  four  or  five.  But  in 
Ranunculus,  Ficaria,  most  Anonaceous  plants,  and  several  more,  the 
parts  in  the  flower  are  three. 

Finally,  when  the  seeds  germinate  the  embryo  simply  extends  the 
point  of  its  radicle  in  the  form  of  a  root  to  seek  for  nourishment  in 
the  soil.  [Exoqens.]  But  although  this  is,  as  far  as  is  yet  known, 
a  character  without  exception,  nevertheless  it  has  been  too  little 
studied  for  us  to  assert  that  it  is  more  free  from  anomalies  than  other 
characters. 

Hence  it  is  to  be  observed  that  it  is  neither  the  two  cotyledons, 
nor  the  exogenous  stem,  nor  the  concentric  circles  of  wood,  nor  the 
reticulated  disarticulating  leaves,  nor  the  quinary  or  quaternary 
flowers,  nor  the  exorhizal  germinations,  which  by  themselves  charac- 
terise the  class  of  Dicotyledons,  but  the  combination  of  those 
characters ;  and  that  the  absence  of  some  one  of  them  is  immaterial ; 
so  that  a  plant  may  be  essentially  a  Dicotyledon,  although  it  has  any 
number  of  cotyledons  except  two. 

The  Dicotyledons  of  Jussieu  comprehended  the  plants  now  sepa- 
rated under  the  name  of  Gymnosperms,  and  together  with  Monoco- 
tyledons and  Acotyledons,  constituted  the  whole  vegetable  kingdom. 
They  probably  consist  of  at  least  two-thirds  of  all  known  plants  :  in 
the  state  of  trees,  shrubs,  or  herbaceous  plants,  they  are  found 
wherever  phasuogamic  vegetation  can  exist,  and  they  and  Gymno- 
sperms together  constitute  exclusively  the  arborescent  scenery  of  all 
cold  countries. 

DICOTYLES.  [Surrm] 

DICRURUS.  [LANIAD.B.J 

DICTAMNUS,  the  botanical  name  of  the  fragrant  herbaceous  plant 
called  Fraxinella  by  gardeners.  [Fraxinella.] 

DICTY'OCHA,  a  genus  of  organised  beings  referred  by  Ehrenberg 
to  the  Naviculacea}  or  Diatomacece.    They  are  characterised  by  an 
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areolate  spinous  shield,  and  differ  so  much  from  the  other  forms  of 
Biatomacece  that  many  naturalists  have  doubted  the  propriety  of 
placing  them  there.  The  species  are  numerous,  the  larger  number 
being  fossil  and  found  with  various  forms  of  Diatomacea:. 

DICTYOGEN^E,  a  class  of  Plants,  proposed  by  Lindley,  and 
adopted  in  his  'Vegetable  Kingdom.'  It  embraces  a  number  of  orders 
standing  between  the  larger  classes  of  Exogeus  and  Endogens.  They 
have  a  monocotyledonous  embryo,  but  they  have  also  a  broad  net- 
veined  foliage,  which  usually  disarticulates  with  the  stem.  The 
following  are  the  natural  orders  of  Dictyogence  : — 

Flowers  unisexual.    Perianth  free.    Carpels  00  ;  1  y,,^ace(Ei 

one  seeded    .       .       .       .       .       .       •    •  J 

Flowers  unisexual.    Perianth  adherent.     Carpels  1  ^ 

consolidated ;  several  seeded  .  .  .  .  J 
Flowers  bisexual.     Carpels  several,  quite  conso-  1 

lidated.     Placentae  axile.     Flowers  hexapeta-  V  Smilacece. 

loideous  ■       •    •  J 

Flowers  bisexual.     Carpels  several,  quite  conso-  ~j 

lidated.      Placenta)    parietal.      Flowers    3-6-  >■  Philesiacece. 

petaloideous      ...       ....  J 

Flowersbisexual.  Carpels  several,  half  consolidated.  1  ^rilliacew. 

Placentae  axile.  Flowers  3-petaloideous  .  .  J 
Flowers  bisexual.    Carpels  solitary,  simple,  many-  1 

seeded,  with  long-stalked  anatropal  seeds,  and  >  Roxlurghiacece. 

a  basal  placenta  .       .       .       .       .       .  .J 

DICTYOPHYLLIA.  [Madrephyllhea.] 

DICTYOPHY'LLUM,  a  genus  of  fossil  Plants,  proposed  by  Lindley 
and  Eutton  ('Fossil  Flora')  to  include  a  large  specimen  (D.  crassi- 
nervium)  from  the  New  Red-Sandstone  of  Liverpool,  and  a  more 
delicate  species  (D.  rugosum)  from  the  Oolitic  shales  of  the  Yorkshire 
coast.  The  latter  is  regarded  as  a  fern  by  later  writers.  Its  nervures 
are  rudeiy  reticulated. 

DICTYOTACE^E.  [Algjs.] 

DICYPELLIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Lauracece.  It  has  dioecious  flowers,  with  a  deeply  6-parted  spread-out 
calyx,  with  equal  permanent  segments.  The  staminiferous  flowers 
have  3  rows  of  sterile  stamens ;  the  3  outer  being  perfectly  petaloid, 
the  3  next  petaloideo-unguiculate,  inflexed  at  the  point,  with  i  pits 
below  the  point ;  the  3  inner  compressed,  sessile,  truncate,  with  2  pits 
on  each  side  below  the  point,  and  2  glandular  protuberances  at  the 
back.  The  fruit  is  dry,  and  seated  in  the  enlarged,  fleshy,  shrivelled 
calyx,  and  among  the  enlarged,  hardened,  sterile  stamens.  The 
inflorescence  consists  of  single  few-flowered  racemes. 

B.  caryophyllalum,  Bois  de  Rose,  has  alternate  oblong  leaves 
tapering  to  a  very  fine  point,  which  i3  nevertheless  bluntish,  acute 
at  the  base,  papery,  and  smooth-netted  on  the  under  side.  It  is  a 
tree,  and  a  native  of  the  woods  of  Brazil  and  Guyana.  It  is  called 
Licari  Kanali  by  the  Caribs ;  and  is  the  Licaria  Ouianensis  of  Aublet. 
The  bark  gives  out  a  smell  very  like  cloves,  and  has  a  hot,  clove-like, 
peppery  taste.  It  is  used  as  a  medicine  by  the  natives  in  the  coun- 
tries where  it  grows,  and  possesses  powerful  tonic  properties. 

(Lindley,  Flora  Medica.) 

DIDELPHINA,  a  sub-family  of  Marsupiata.  The  whole  of  this 
sub-family  have  the  inner  toe  of  the  hind  foot  converted  into  a 
thumb,  destitute  however  of  a  claw,  and  this  development  is  appa- 
rent in  nearly  all  the  species  which  have  a  scaly  prehensile  tail. 
Professor  Owen  remarks  that  in  some  of  the  smaller  Opossums  the 
sub-abdominal  tegumentary  folds  are  rudimental,  or  merely  serve 
to  conceal  the  nipples,  and  are  not  developed  into  a  pouch ;  and 
in  these  the  young  adhere  to  the  mother  by  entwining  their  little 
prehensile  tails  around  hers,  and  clinging  to  the  fur  of  her  back; 
whence  the  specific  name  dorsigera,  applied  to  one  of  the  species. 
He  further  observes  that  few  facts  would  be  more  interesting  in 
the  history  of  the  Marsupialia  than  the  condition  of  the  new-born 
young,  and  their  degree  and  mode  of  uterine  development  in  these 
Opossums.  Since  the  Marsupial  bones  seiwe  not,  as  is  usually 
desoribed,  to  support  a  pouch,  but  to  aid  in  the  function  of  the  mam- 
mary glands  and  testes,  they  are,  he  adds,  of  course  present  in  the 
skeleton  of  these  small  pouchless  Opossums,  as  in  the  more  typical 
Marsupials.  [Marsupiata.] 

The  term  Opossums  is  generally  used  to  designate  the  Didelphina, 
now  confined  to  the  American  continents.  The  former  existence  of 
this  type  in  Europe  in  association  with  Palceotherium,  Anoplotherium, 
and  other  extinct  pachydermatous  quadrupeds,  is  proved  by  the 
fossil  remains  in  the  Paris  Basin  (Eocene  of  Lyell).  Two  species  of 
Didelphys  have  been  found  fossil  in  Great  Britain.  [Marsupiata.] 

The  dentition  of  these  scausorial  Marsupials  bears  more  resem- 
blance to  that  of  the  Bandicoots  (Perameles)  than  to  that  of  the 
Dasyuri,  if  the  structure  of  the  molar  teeth  be  excepted. 

The  following  species  of  this  family  are  contained  in  the  '  British 
Museum  Catalogue': — 

Didelphys  Virginiana,  the  Opossum.    North  America. 

B.  Azarce,  Azara's  Opossum.  Brazil. 

Philander  nudicaudus,  Naked-Tailed  Philander.  Brazil. 

P.  Opossum,  the  Philander.    Tropical  America. 

P.  marsupialia,  the  Crab-Eater.    Tropical  America. 

P.  dorsigerus,  Menair's  Opossum.    (See  Jig.). 
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P.  cinereus,  Cinereous  Opossum.    South  America. 

P.  murinus,  the  Mamose.   Tropical  America. 

Thylanus  elcgans,  Elegant  Painted  Mamose.    Chili,  Valparaiso. 

(Owen,  On  the  Classification  nf  the  Marsupialia,  Zool.  Trans,  vol.  ii.) 


Didelphys  dorsigera  (Philander  dorsigerus,  'Brit.  Mus.  Cat.'). 
From  the  specimen  in  the  British  Museum. 
DIDUS.  [Dodo.] 
DIDYMOPRIUM.  [Desmidie.e.] 

DIDYNA'MIA,  the  fourteenth  class  of  the  Linnsean  system  of 
arranging  Plants.  It  is  the  same  as  Tetrandria  ;  that  is,  it  has  always 
four  stamens,  only  two  of  them  are  a  little  longer  than  the  other  two. 
Under  this  class  are  comprehended  a  large  part  of  the  Lamiaceous, 
Verbenaceous,  Scrophalariaceous,  Bignoniaceous,  and  Acanthaceous 
Plants  of  modern  botanists.  It  is  divided  into  two  orders,  Gymno- 
spermia  and  Angiospermia.  Gymnospermia  includes  the  genera  whose 
ovary  is  split  into  four  small  seed-like  lobes,  which  in  the  time  of  Lin- 
naeus were  taken  for  naked  seeds ;  SLtid  Angiospermia,  those  which  have 
manifestly  the  seeds  inclosed  in  a  pericarp  of  some  sort. 

DIEFFENBA'CHIA,  a  genus  of  Plants  belonging  to  the  natural 
order  Aracece,  to  which  the  Caladium  Seguinum,  Dumb  Cane,  belongs. 
[Caladium.] 

DIERVILLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Caprifoliacece,  consisting  of  a  single  North  American  species,  by  Lin- 
naeus considered  a  honeysuckle,  and  called  Lonicera  Biervilla.  It  is 
however  obviously  not  of  that  genus,  because  its  fruit  is  a  dry  capsule 
with  a  papery  pericarp,  with  four  cells  and  several  seeds. 

B.  Tourneforti,  or,  as  it  is  also  called,  D.  hurnilis,  B.  lutea,  or  D. 
Canadensis,  is  a  common  hardy  shrub,  growing  from  two  to  three  feet 
high,  in  a  spreading  manner,  and  having  small  funuel-shaped  irregular 
5-cleft  yellow  flowers,  growing  in  stalked  clusters  of  two  or  three 
from  the  axils  of  opposite  ovate  serrated  leaves.  It  is  found  wild  in 
rooky  woods  in  the  United  States,  from  Canada  to  the  Caroliuas, 
flowering  in  June. 

DIFFLUGIA.    [Infusoria,  Cyc;  Amceba,  Supp.] 

DIGENITE,  a  native  Sulphuret  of  Copper. 

DIGESTION,  the  process  by  which  the  food  is  converted  into 
nutriment.  Taken  in  its  whole  extent  the  process  of  digestion  com- 
prehends the  entire  series  of  changes  by  which  the  crude  aliment  is 
assimilated  into  arterial  blood.  These  changes  are  effected  by  organs 
which,  viewed  collectively,  comprise  a  most  extensive  apparatus  com- 
mencing at  the  mouth  and  ending  at  the  lungs. 

The  first  changes  upon  the  food  are  effected  in  the  mouth,  where  it 
is  mixed  with  mucus  and  saliva.  [Saliva.]  Torn  to  pieces  by  the 
teeth  [Teeth]  in  the  operation  of  mastication,  and  softened  by  the 
secretions  of  the  mouth  until  it  is  reduced  to  a  pulp,  it  is  then  col- 
lected by  the  tongue  [Tongue],  and  formed  by  that  organ  into  a  mass 
called  a  bolus.  The  bolus  of  food  thus  prepared  is  carried  by  the 
tongue  to  a  muscular  membranous  bag  called  the  pharynx  [Pharynx], 
situated  at  the  back  part  of  the  throat.  The  pharynx,  as  soon  as  it 
receives  the  bolus  contracts  firmly  upon  it,  and  by  a  proper  muscular 
action  delivers  it  to  the  oesophagus,  a  long  muscular  tube  which 
extends  from  the  pharynx  to  the  stomach.  [Stomach.]  The  bolus  of 
food  does  not  descend  along  the  oesophagus  by  its  own  weight,  for  a 
person  can  swallow  while  standing  on  his  head,  and  many  animals 
have  obviously  to  convey  their  food  along  the  oesophagus  against 
gravity.  The  food  when  it  enters  the  oesophagus  is  transmitted  along 
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the  tube  by  a  powerful  contraction  upon  it  of  the  strong  fasciculi  of 
muscular  fibres  of  which  it  is  composed. 

By  the  oesophagus  the  food  is  conveyed  into  the  stomach,  where  it 
is  converted  into  a  fluid  termed  Chyme.  The  chyme  when  duly  pre- 
pared in  the  stomach  is  transmitted  to  the  small  intestines,  iu  the 
first  portion  of  which  it  is  converted  into  a  new  substance  called  Chyle. 
In  its  passage  along  the  second  portion  of  the  small  intestines  the 
chyle  disappears,  being  taken  up  by  a  set  of  vessels  named  lacteals, 
which  convey  it  through  a  double  series  of  glands,  called  the  Mesen- 
teric Glands,  to  the  Thoracic  Duct.  By  the  thoracic  duct  it  is  conveyed 
through  the  abdomen  into  the  thorax,  where  it  is  poured  into  one  of 
the  large  veins,  the  Subclavian,  which  returns  the  blood  from  the 
upper  parts  of  the  body  to  the  right  side  of  the  heart,  to  be,  by  the 
heart  propelled  into  the  Pulmonary  Artery.  By  the  pulmonary 
artery  the  chyle,  now  mingled  with  venous  blood,  is  conveyed  to  the 
lungs,  where  it  undergoes  its  ultimate  change,  and  is  converted  into 
arterial  blood.  The  large  intestines  meantime  carry  out  of  the  body 
that  portion  of  the  food  which  has  not  been  converted  into  chyle. 
All  solid  food  undergoes  the  same  process.  [Food.] 

The  food  torn,  as  has  been  stated,  into  minute  fragments  by  the 
operation  of  mastication,  softened  and  brought  into  the  state  of  a  pulp 
by  its  admixture  with  mucus  and  saliva,  and  raised  nearly  to  the  tem- 
perature of  the  blood  by  the  warmth  of  the  mouth,  is  received  into  an 
extensive  chamber,  the  stomach,  where  it  is  constantly  maintained  at 
a  temperature  of  100°  of  Fahrenheit,  and  kept  in  a  state  of  gentle  but 
almost  unceasing  agitation  by  a  peculiar  motion  of  the  stomach, 
effected  by  its  muscular  fibres,  and  called,  from  its  striking  resem- 
blance to  the  motion  of  the  earthworm,  peristaltic.  The  essential  phe- 
nomena which  take  place  on  the  introduction  of  the  food  into  the 
stomach  are  the  following  : — 

The  food  on  entering  the  stomach  is  not  arranged  indifferently  in 
any  part  of  the  chamber,  but  is  detained  in  the  great  extremity,  or 
that  portion  of  the  stomach  which  is  near  the  entrance  of  the  oesopha- 
gus, termed  the  cardiac  extremity.  This  portion  of  the  stomach 
during  the  actual  process  of  digestion  appears  to  be  cut  off  from  the 
rest  by  a  contraction  of  the  circular  fibres  of  the  muscular  coat,  called 
the  hour-glass  contraction,  by  which  about  a  third  of  the  length  of 
the  stomach  towards  its  small  or  pyloric  extremity  is  separated  from 
the  great  or  cardiac  extremity.  The  food  received  in  the  cardiac 
extremity  is  slowly  dissolved  ;  this  solution  takes  place  at  the  surface ; 
"  in  proportion  as  it  proceeds  the  dissolved  part  is  rolled  off  the  rest 
by  the  peristaltic  action  of  the  fibres  of  the  stomach,  and  carried  to 
the  pyloric  portion,"  where  it  accumulates.  Thus  the  undissolved 
and  the  dissolved  portions  of  the  food  are  in  different  parts  of  the 
stomach  ;  the  undissolved  portion  in  the  cardiac  extremity,  and  the 
dissolved  portion  in  the  pyloric  extremity. 

A  remarkable  change  takes  place  on  the  inner  or  mucous  surface  of 
the  stomach  the  moment  a  portion  of  food  comes  in  contact  with  it. 
This  change  has  been  seen  to  take  place  in  the  stomachs  of  animals 
laid  open  during  the  process  of  digestion  for  the  purpose  of  affording 
an  opportunity  to  observe  the  phenomena,  and  even  in  the  human 
stomach,  which,  in  more  than  one  instance,  has  been  completely 
exposed  to  view  in  consequence  of  wounds  accidentally  inflicted. 
The  mucous  coat  of  the  stomach,  which  is  of  a  pale  pink  colour  when 
the  stomach  is  empty,  becomes  of  a  bright  red  colour  when  excited 
by  the  contact  of  food.  Over  this  reddened  surface  are  visible,  more 
especially  when  it  is  examined  through  a  magnifying  glass,  innumer- 
able minute  lucid  points,  from  which  distils  a  pure  limpid  and  colour- 
less fluid.  This  fluid,  as  it  is  discharged,  is  absorbed  by  the  aliment 
in  contact  with  the  surface  of  the  stomach,  or  collects  in  small  drops 
and  trickles  down  the  sides  of  the  stomach  to  the  more  depending 
parts,  and  there  mingles  with  the  food  and  dissolves  it.  This  fluid, 
the  true  solvent  of  the  food,  is  termed  the  Gastric  Juice  or  Acid.  It 
has  been  ascertained  to  be  the  efficient  agent  in  digestion,  and  its 
solvent  power  has  been  demonstrated  by  a  series  of  most  decisive 
experiments  long  ago  performed  by  Spallanzani  and  others.  This 
distinguished  physiologist  swallowed  a  metallic  tube  perforated  with 
holes  and  filled  with  flesh  ;  he  allowed  the  tube  to  remain  in  the 
stomach  four  hours,  and  then  contrived  to  throw  it  up  by  exciting 
vomiting  mechanically.  The  flesh  in  the  tube  was  found  to  be  tho- 
roughly soaked  with  the  fluid  of  the  stomach  ;  its  surface  was  in  a 
dissolved  state,  being  soft  and  gelatinous,  and  moreover  it  had  wasted 
from  53  to  38  grains.  Subsequently,  Dr.  Stevens  induced  a  person 
practised  in  swallowing  pebbles,  to  swallow  a  hollow  silver  sphere 
containing  raw  or  cooked  flesh,  or  vegetables,  and  perforated  with 
holes  that  would  admit  a  crow-quill :  the  sphere  was  voided  in  about 
forty  hours  perfectly  empty.  Next,  Mr.  Hunter  observed  that  the 
great  extremity  of  the  human  stomach  is  sometimes  found  after  death 
in  a  softened  state  and  even  in  a  state  of  partial  solution,  the  coats  of 
the  stomach  being  dissolved  by  its  own  gastric  juice,  and  the  edges  of 
the  opening  appearing  pulpy,  tender,  and  ragged,  and  even  the  parts 
adjacent  to  the  stomach,  as  the  spleen,  the  diaphragm,  and  the  lungs, 
being  in  like  manner  softened. 

More  recently,  Dr.  Beaumont,  an  American  physician,  has  performed 
a  series  of  experiments  on  the  digestibility  of  various  kinds  of  food, 
by  introducing  food  directly  into  the  stomach  of  a  man — Martin  St. 
Ange — who  had  a  fistulous  opening  into  that  organ  through  the 
parietes  of  the  abdomen.    The  results  of  his  experiments  are  interest- 
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5 

30 

2 

45- 

Mutton,  roast  or  boiled 

3 

0 

2 

30 

Pork,  boiled 

.  3 

30 

2 

30 

Pork,  salt  and  boiled  . 

.  4 

38 

3 

30 

Pork,  roast 

.  5 

30 

3 

30 

Veal,  roasted 

.  5 

30 

3 

15 

Turkey  and  Goose 

.  2 

30 

3 

30 

Domestic  Fowls  . 

.  4 

0 

1 

35 

Wild  Fowls 

.  4 

30 

2 

3 

ing,  and  are  given  in  the  following  table.  It  appears  that  the  articles 
were  converted  into  chyle,  that  is,  digested,  in  the  times  indicated  : — 

Rice,  boiled  soft  . 
Apples,  sweet  and  ripe 
Sago,  boiled 
Bread,  stale  . 
Milk,  boiled 
Cabbage 
Baked  Custard  . 
Parsnips,  boiled  . 
Potatoes,  roasted 
Potatoes,  boiled  . 
Turnips,  boiled 
Carrots,  boiled 
Butter  and  Cheese  . 
Venison 
Oysters,  raw 

The  solution  of  the  food,  which  takes  place  during  this  process,  is 
wholly  different  from  the  spontaneous  resolution  which  warmth  and 
moisture  tend  to  produce  in  it.  Exposure  of  the  food  to  warmth  and 
moisture  decomposes  it  by  the  process  of  putrefaction  ;  but  the  gas- 
tric juice  is  antiseptic,  and  stops  the  putrefying  process  even  after  it 
is  considerably  advanced.  The  solution  of  the  food  by  the  gastric 
juice  is  a  chemical  operation,  and  the  gastric  juice  is  a  chemical  agent, 
the  exact  nature  of  which  is  not  yet  clearly  ascertained.  Spallanzani 
discovered  that  the  gastric  juice  is  of  an  acid  nature.  Some  years  ago 
Dr.  Prout  ascertained  that  muriatic  acid  is  present.  If  meat  and 
gastric  juice  be  inclosed  in  a  glass  tube,  and  kept  at  the  temperature 
of  the  human  body,  a  product  is  obtained  closely  resembling  the  fluid 
formed  by  the  solution  of  the  food  in  the  stomach.  If  meat  be  inclosed 
in  a  glass  tube  with  diluted  muriatic  acid,  and  kept  at  the  tempera- 
ture of  the  blood,  a  perfectly  similar  product  is  obtained. 

From  experiments  upon  the  dog  it  has  been  ascertained  that  muri- 
atic acid  is  not  present  in  the  gastric  acid  of  that  animal.  Its  acid 
reaction  is  produced  by  superphosphate  of  lime.  Lactic  and  acetic 
acids  are  also  found  present  in  human  chyle.  So  we  may  state  that 
up  to  the  present  time  chemistry  has  not  been  able  to  decide  whether 
the  acid  re-action  of  the  gastric  juice  depends  on  free  acids,  acid  salts, 
or  acid  organic  compounds. 

In  addition  to  the  acid,  the  gastric  juice  contains  a  substance  called 
Pepsine.  The  properties  of  this  substance  have  been  principally 
studied  in  that  form  of  it  obtained  from  the  mucous  membrane  of  the 
pig,  which  is  very  like  to  that  of  man.  [Pepsine.]  This  substance,  when 
combined  with  muriatic  or  acetic  acid,  has  a  very  remarkable  power  in 
dissolving  albuminous  foods.  "A  liquid  which  contains  only  17-ten- 
thousandths  of  acetate  of  pepsine  and  six  drops  of  muriatic  acid  per 
ounce,  possesses  solvent  power  enough  to  dissolve  a  thin  slice  of  coagu- 
lated albumen  in  the  course  of  six  or  eight  hours'  digestion.  With  12 
drops  of  muriatic  acid  per  ounce,  the  same  quantity  of  white  of  egg 
is  dissolved  in  two  hours."  .  (Carpenter.)  These  properties  quite 
explain  the  action  of  the  gastric  juice  upon  the  food. 

After  the  food  has  undergone  the  action  of  the  gastric  juice,  it  lose3 
its  sensible  properties,  and  is  converted  into  the  homogeneous  semi- 
fluid mas3  which  has  received  the  name  of  chyme.  Specific  differences 
are  distinguishable  in  chyme,  according  as  the  food  from  which  it  is 
formed  has  consisted  of  vegetable  or  animal  matter,  and  according  as 
it  has  contained  fatty  or  oily  substances,  or  has  been  destitute  of  them. 
Usually  however  it  consists  of  a  pultaceous  mass  of  a  grayish  colour ; 
it  has  a  sweetish  taste,  and  is  slightly  acid.  The  character  common 
to  it,  from  whatever  kind  of  food  it  may  have  been  produced,  and 
therefore  distinctive  of  it,  is  its  acidity. 

The  state  of  the  food  in  the  chyme  has  not  been  clearly  made  out. 
Dr.  Carpenter  gives  the  following  account : — 

"  The  protein  compounds,  whether  derived  from  animal  or  vegetable 
food,  are  all  reduced  to  the  condition  of  albumen  ;  a  part  of  which  is 
dissolved,  whilst  another  portion  is  suspended  in  a  very  finely- 
divided  state.  Gelatine  will  be  dissolved  or  not,  according  to  its 
previous  condition ;  if  it  exist  in  a  tissue  from  which  it  cannot  readily 
be  extracted  it  will  pass  forth  almost  unchanged,  but  when  ingested 
in  a  state  of  solution  it  remains  so,  and  if  it  have  been  previously 
prepared  for  solution  by  boiling,  its  solution  is  completed  in  the 
stomach.  The  gummy  matters  of  vegetables  are  dissolved  when 
they  exist  in  a  soluble  form,  as  in  the  case  of  pure  gum,  pectine,  and 
dextrine,  or  starch-gum.  The  degree  in  which  starch,  when  its 
vesicles  have  not  been  ruptured  by  heat,  is  affected  by  the  gastric 
fluid,  seems  to  differ  in  different  animals ;  the  Ruminants  and  Grani- 
vorous  Birds  apparently  possessing  the  power  of  crushing  or 
dissolving  the  envelopes  of  the  starch  globules,  whilst  they  pass 
through  the  alimentary  canal  of  other  Hcrhivora  unchanged,  and 
may  be  detected  entire  in  their  excrements.  Sugar  is  unquestionably 
taken  up  in  solution,  as  such,  in  a  healthy  condition  of  the  system, 
but  it  may  undergo  a  previous  change  in  the  stomach  in  disordered 
states  of  the  digestive  process.  Oily  matters,  whether  of  animal  or 
vegetable  origin,  are  reduced  to  the  condition  of  an  emulsion,  being 
very  finely  divided,  and  their  particles  diffused  through  the  chyme. 
Most  other  substances,  as  resins,  woody  fibre,  horny  matter,  yellow 
fibrous  tissue,  &c,  pass  unchanged  from  the  stomach,  and  undergo  no 
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subsequent  alteration  in  the  intestinal  canal ;  so  that  they  are 
discharged  among  the  faeces  as  completely  useless." 

The  chyme  upon  quitting  the  stomach  passes  into  the  duodenum, 
where  it  mingles  with  the  Bile  [Bile]  and  Pancreatic  Juice.  [Pan- 
creas.] These  fluids  are  not  merely  excretions,  but  exercise  an 
influence  upon  the  mass  of  chyme  with  which  they  are  mingled. 
A  part  of  the  bile  is  probably  taken  up  again  into  the  system ;  and 
from  the  experiments  of  Barnard  it  would  appear  (lint  the  function 
of  the  pancreatic  juice  is  to  render  the  oily  matters  of  the  food 
miscible  and  fit  for  absorption. 

After  mixture  with  these  fluids  a  spontaneous  change  takes  place 
in  the  chyme.  It  separates  into  a  whitish  tenacious  fluid  termed 
Chyle,  and  into  a  gray  pulp ;  the  first  is  the  nutritive  part  of  the 
food,  the  second  is  its  excrementitious  portion.  If  fat  or  oil,  whether 
of  vegetable  or  animal  matter,  have  formed  part  of  the  aliment,  the 
chyle  is  of  an  opaque  white  colour,  if  not,  it  is  of  a  grayish  colour. 
It  differs  in  its  chemical  character  from  chyme ;  for  chyme  is  acid, 
chyle  on  the  contrary  is  alkaline. 

The  following  is  the  composition  of  the  chyle,  according  to  an 
analysis  by  Dr.  G.  0.  Rees  : — 

Water   90-237 

Albuminous  Matter  (coagulable  by  heat)  .  .  .  .  3'516 
Fibrinous  Matter  (spontaneously  coagulable)  .  .  .  0'370 
Animal  Extractive  Matter  (soluble  in  water  and  alcohol).  0-332 
Animal  Extractive  Matter  (soluble  in  water  only)  .       .  l-233 

Fatty  Matter  3'COl 

Salts  :  Alkaline  Chloride,  Sulphate,  and  Carbonate,  "1  0'711 
with  traces  of  Alkaline  Phosphate,  Oxide  of  Iron    J  ' 
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The  chyle,  together  with  the  excrementitious  portion  of  the  food, 
is  slowly  transmitted  along  the  small  intestines.  The  progress  of 
the  chyle  is  rendered  slow,  partly  by  its  own  tenacity,  in  consequence 
of  which  it  adheres  with  some  degree  of  firmness  to  the  villi,  and  its 
progress  is  still  farther  retarded  by  the  valvulse  conniventes,  which 
act  as  partial  valves.  [Intestines.]  In  its  course  through  the  small 
intestines  the  chyle  gradually  disappears,  being  absorbed  by  the  lacteal 
vessels,  so  called  fn  >m  the  milk-like  fluid  they  contain.  The  lacteals 
commence  on  the  surface  of  the  villi.  [Absorbent  System.] 
Loaded  with  chyle,  the  lacteals  penetrate  the  coats  of  the  intestine, 
pass  between  the  layers  of  the  mesentery  [Mesentery],  and  enter 
the  first  order  of  mesenteric  glands.  In  the  mesenteric  glands  the 
lacteals  unite  freely  with  each  other,  and  become  exceedingly  convo- 
luted. On  emerging  from  these  glands  the  lacteals  pass,  still  between 
the  layers  of  the  mesentery,  on  to  the  second  order  of  mesenteric 
glands,  which  they  enter,  and  in  which  they  present  the  same  convo- 
luted appearance  as  in  the  first  order.  On  emerging  from  the  second 
order  of  mesenteric  glands,  the  lacteals  pass  on  to  the  receptacle  of 
the  chyle,  which  forms  the  commencement  of  the  thoracic  duct. 
[Thoracic  Duct.]  In  the  receptacle  of  the  chyle  terminates  another 
system  of  absorbent  vessels,  termed  lymphatics,  from  the  colourless 
and  pellucid  fluid,  called  lymph,  which  they  contain.  [Lymph.]  From 
the  receptacle  of  the  chyle  the  chyle  and  lymph  commingled  flow 
into  the  thoracic  duct,  by  which  tube  they  are  transmitted  through 
the  abdomen  and  thorax  to  the  left  subclavian  vein,  where  they  are 
mixed  with  venous  blood.  Together  with  the  blood  contained  in  this 
great  vein,  the  chyle  and  lymph  are  sent  by  a  direct  and  short  course 
to  the  lungs. 

The  result  of  the  successive  changes  thus  wrought  upon  the  food 
by  these  progressive  steps  of  the  digestive  process,  is  to  approximate 
the  crude  aliment  more  and  more  nearly  to  the  chemical  condition  of 
the  blood.  [Blood.]  "  This  is  accomplished  partly  by  the  gastric 
and  intestinal  juices,  and  partly  by  matters  combined  with  the  food, 
highly  animalised  in  their  own  nature,  and  endowed  with  assimilative 
properties,  as  the  salivary  secretion  mixed  with  the  food  during 
mastication ;  the  pancreatic  and  biliary  secretions  mixed  with  the 
food  during  the  conversion  of  chyme  into  chyle;  the  mesenteric 
secretions  mixed  with  the  elaborated  chyle  of  the  mesenteric  glands  ; 
and,  lastly,  organised  particles,  which  have  already  formed  a  part  of 
the  living  structures  of  the  body,  mixed  with  the  chyle  under  the 
form  of  lymph  in  the  thoracic  duct." 

(Valentin,  Text- Booh  of  Physiology,  translated  by  Brinton ;  Carpenter, 
Manual  of  Human  Physiology;  Miiller,  Physiology,  translated  by  Baly.) 

DIGITA'LIS,  a  genus  of  Exogenous  Plants  belonging  to  the 
natural  order  Scrophulariacece.  It  is  distinguished  by  its  5-parted 
leafy  calyx,  its  irregular  funnel-shaped  inflated  corolla  with  an  oblique 
limb,  the  upper  lip  of  which  is  short  and  2-lobed,  the  lower  3-lobed, 
and  its  ovate  acuminate  capsule,  splitting  into  2  many-seeded  valves. 
The  flowers  in  all  the  species  are  arranged  in  long  racemes,  are  either 
yellow,  purple,  or  brown,  and  generally  showy ;  the  leaves  alternate 
upon  a  round  herbaceous  stem. 

Z>.  purpurea,  Foxglove,  is  found  all  over  the  west  of  Europe, 
especially  in  England  and  France.  It  is  a  very  handsome  species, 
with  large  purple  or  white  flowers.  It  is  a  biennial,  with  oblong 
stalked  scalloped  wrinkled  leaves,  gray  with  hairs,  and  a  stem  about 
two  feet  high,  also  covered  with  a  close  soft  nap.  The  purple  or 
white  pendulous  flowers  are  above  an  inch  and  a  half  long,  and  are 
arranged  in  one-sided  racemes ;  in  the  inside  of  their  corolla,  on  the 


lower  lip,  they  are  bearded  with  long  hairs,  and  gaily  spotted  with 
blackish-purple  specks.  There  are  four  didynamous  stamens,  shorter 
than  the  corolla,  with  large  smooth  anthers,  2-lobed  at  the  base. 

The  energetic  stimulating  acrid  narcotic  properties  of  this  plant 
have  caused  it  to  be  extensively  employed  medicinally.  For  its 
action  and  properties,  see  Digitalis,  in  Arts,  and  Sc.  Div. 

There  are  about  25  species  of  this  genus;  most  of  them  are 
showy  garden  flowers.  The  only  one  which  is  truly  a  British  plant  is 
the  one  described. 

DIGITA'RIA,  a  grnufl  of  Grasses  belonging  to  the  tribe  Paniccw. 
It  has  fingered  spi^  s,  the  spikelets  in  two  rows  on  one  side  of  a 
flattened  rachis,  unarm  d,  1-flowered,  with  an  inferior  rudiment ;  the 
glumes  2,  lower  very  small)  upper  3-nerved ;  the  sterile  flowers  of 
one  5-7  nerved  palea,  resembling  the  upper  glume  and  equalling  the 
flower.  This  genus  has  obtained  its  name  from  the  singular  form  of 
its  heads  of  flowers,  which  look  like  fingers.  Two  species  are 
described  as  natives  of  Great  Britain.  D.  savguinalis  was  formerly 
found  in  Battersea  Fields,  near  London,  but  is  not  a  true  native.  It 
has  the  leaves  and  sheaths  hairy,  the  flowers  oblong-lanceolate, 
glabrous  with  downy  margins.  It  is  a  common  plant  in  Germany, 
and  has  obtained  its  specific  name  from  an  idle  trick  which  the  boys 
in  some  parts  of  Germany  have  of  pricking  one  another's  noses  with 
its  spikelets  till  they  bleed.  It  abounds  by  the  roadsides  in  Poland 
and  Lithuania,  in  which  countries  its  seeds  are  collected,  and  boiled 
whole  like  rice  with  milk,  and  is  esteemed  as  a  pleasant  article  of  diet. 
The  other  species  is  D.  humifusa.  It  has  leaves  and  sheaths  glabrous, 
flowers  elliptical  and  downy,  with  glabrous  nerves.  This  is  a  rare 
plant,  and  grows  in  sandy  fields.  It  is  a  true  native  in  many  parts  of 
England.    (Babington,  Manual;  Loudon,  Encyclopedia  of  Plants.) 

DIGITIGRADES.  [Carnivora.] 

DIGY'NIA,  a  systematic  name  given  by  Liunreus,  in  his  artificial 
system,  to  such  plants  as  have  two  styles,  or  a  single  style  deeply 
cleft  into  two  parts. 

DILL,  the  common  name  of  a  species  of  Anethum.  The  genus 
Anethum  belongs  to  the  natural  order  Umbdlifercc.  It  has  the 
following  characters  : — Calyx  obsolete  ;  petals  roundish  entire,  invo- 
lute, with  a  squarish  retuse  lobe  ;  fruit  lenticular,  flattened  from  the 
back,  surrounded  by  a  flattened  border ;  half-fruits  (mericarps)  with 
equidistant  filiform  ridges,  the  3  dorsal  acutely  keeled,  the  2  lateral 
more  obsolete,  losing  themselves  in  the  border  ;  vittoe  broad,  solitary, 
filling  the  whole  channel,  2  on  the  commissure.  The  species  are 
annual  plants,  with  upright  smooth  stems.  Leaves  much  dissected, 
with  setaceous  linear  segments.  The  flowers  are  of  a  yellow  colour, 
and  there  is  no  involucre. 

A.  graveolens,  the  Common  Dill,  has  the  fruit  rather  more  than  two 
lines  long,  oblong,  bright  shining  brown  and  convex  at  the  back,  paler 
and  again  convex  at  the  edge,  which  is  separated  from  the  back  by  a 
deep  hollow  ;  dorsal  ridges  sharp,  filiform,  elevated,  very  distinct  but 
fine ;  the  commissure  dull  grayish-brown,  with  the  tumid  vittaj  only 
indistinctly  seen. 

The  fruit  of  the  Dill,  like  that  of  many  of  the  order,  is  carminative 
and  stimulant.  It  may  be  taken  with  food  as  a  condiment,  but  is 
more  frequently  employed  for  making  a  distilled  water,  for  which 
there  is  a  great  demand  in  the  nursery.  Whether  its  popularity  as  a 
domestic  carminative  for  children  is  dependent  on  any  specific  power 
is  doubtful,  and  it  is  more  than  probable  that  other  stimulants  would 
act  as  favourably. 

A.  Sowa  is  a  species  found  in  the  East  Indies.  It  has  properties  of 
the  same  kind,  but  more  po'werful  than  the  last,  and  is  employed  in 
Hindustan  as  an  ingredient  in  curries. 

(Lindley,  Flora  Medica.) 

DILLENIA,  a  genus  of  Plants,  the  type  of  the  natural  order 
Dilleniacea;.  The  young  calyces  of  D.  scabrella  and  D.  speciosa  have 
a  pleasant  taste  and  are  used  in  curries  by  the  inhabitants  of  Chitta- 
gong  and  Bengal.  Several  species  of  Dillenia  are  large  trees,  and 
afford  hard  durable  and  valuable  timber. 

DILLENIA'CE-iE,  a  natural  order  of  Plants  belonging  to  Poly- 
petalous  Albuminous  Exogens,  and  related  on  the  one  hand  to  Magao- 
liacece,  on  the  other  to  Ranunculaceai  and  to  Anonacea!.  They  are 
briefly  characterised  by  having  5  sepals  in  a  broken  whorl ;  5 
petals ;  an  indefinite  number  of  stamens ;  a  definite  number  of 
ovaries,  which  are  either  quite  distinct  or  more  or  less  consolidated ; 
berried  or  capsular  and  2-valved  fruits  ;  seeds  surrounded  by  a  pulpy 
aril ;  and,  finally,  a  minute  embryo  lying  in  solid  fleshy  albumen. 
Differentially  considered,  Dilleniaceous  Plants  are  distinguished  from 
Anonacece  by  their  flowers  being  arranged  upon  a  quinary,  not 
ternary,  type,  by  their  albumen  being  solid,  and  not  ruminated,  and 
by  their  want  of  aromatic  properties;  from  Magnoliacccs  by  their 
want  of  stipules,  and  the  presence  of  a  pulpy  aril  round  the  seeds. 

The  plants  of  this  order  are  chiefly  Asiatic  trees  or  shrubs,  and 
usually  yellow-flowered.  A  few  occur  in  America.  The  trees  are 
found  in  the  woods  of  tropical  India ;  the  bushes  inhabit  Australia, 
especially  in  the  more  temperate  parts,  and  in  China  ;  the  woods  of 
Brazil  contain  several  kinds,  usually  climbers  or  having  a  trailing 
habit.  They  appear  to  possess  astringent  properties,  but  nothing 
further  of  importance. 

The  species  in  cultivation  in  this  country  are  almost  all  Austral- 
asian, and  have  something  the  appearance  of  yellow-flowered  Cntuscs* 
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Among  these  occur  species  of  the  curious  genus  Plcurandra,  in  which 
the  stamens  are  developer!  on  one  side  only  of  the  flower,  all  those  on 
the  opposite  aide  being  abortive.  There  are  few  analogies  to  this  in 
the  vegetable  kingdom.  Hibbertia  volubilis  is  a  showy  twiner,  but  its 
flowers  are  intolerably  offensive  in  their  smell.  The  Indian  species 
are  in  almost  all  cases  plants  of  great  beauty.  They  are  remarkable 
both  for  the  grandeur  of  their  foliage  and  the  magnificence  of  their 
flowers.  Several  species  of  Dilleniacece  are  large  trees,  and  afford 
valuable  timber. 


1,  a  flowering  shoot  of  Hibbertia  volubilis;  2,  the  calyx  and  carpels,  with 
one  stamen  only  remaining ;  the  other  stamens  cut  away  to  show  the  carpels  in 
the  centre  of  the  flower ;  3,  the  ripe  fruit. 

DILUVIAL  FORMATION.  The  superficial  deposits  of  gravel, 
clay,  and  sand  (sometimes  containing  shells  and  bones  of  land  Mam- 
malia), which  lie  far  from  their  original  sites  on  hills,  and  in  other 
situations  to  which  no  forces  of  water  now  in  action  could  transport 
them,  are  thus  termed.  The  explanations  proposed  by  geologists  are 
various,  and  as  yet  unsatisfactorily  demonstrated.  Violent  floods 
passing  over  the  land  ;  streams  flowing  formerly  at  levels  and  in  lines 
now  impossible  ;  the  littoral  action  of  the  sea  during  the  time  of  the 
uplifting  of  the  land ;  glacier  movements  ;  and  the  flotation  of  ice- 
bergs over  the  surface  while  yet  it  was  covered  by  the  ocean,  have  all 
been  strongly  proposed  for  adoption  :  but  the  phenomena  are  very 
complicated,  and  seem  to  require  many  partial  solutions,  involving 
change  of  level  of  sea  and  laud  as  the  fundamental  condition. 
[Alluvium.]  (Lyell,  Principles  of  Geology ;  Jukes,  Physical  Geology  ; 
De  la  Beche,  How  to  Observe  in  Geolor/y.) 

DIMEROCRINI'TES,  a  genus  of  Crmoidei,  proposed  by  Phillips 
('  Sil.  System,'  t.  17)  to  include  species  of  Crinoidca  inarticulata  of 
Miller,  with  the  finger-joints  in  double  rows.  From  the  Wenlock 
Limestone. 

DIMORPHANTHUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Araliaccce.  One  of  the  species,  formerly  Aralia  edulis,  is  eaten 
in  China.  [Araliace.e.] 

DIMYARIA.  [Conchifera.] 

DINEMOURA.  [Pcecilopoda.] 

DINE'TUS,  a  genus  of  Hymenopterous  Insects,  of  the  section 
Fossores.  [Lahrld/e.] 

DINGO,  or  Australian  Dog.  [Cakis.] 
DINODES.  [Chl^enius.] 
DINOPS.  [Cheiroptera.] 

DINORNIS,  a  genus  of  Birds  probably  extinct,  the  remains  of 
several  species  of  which  have  been  found  in  New  Zealand. 

In  November,  1839,  Professor  Owen  exhibited,  at  a  meeting  of  the 
Zoological  Society  of  London,  the  fragment  of  the  shaft  of  a  femur, 
6  inches  in  length,  and  5|  inches  in  its  smallest  circumference,  with 
both  extremities  broken  off.  This  bone  of  an  unknown  struthious 
bird  of  large  size,  presumed  to  be  extinct,  was  put  into  the  Professor's 
hands  for  examination,  by  Mr.  Rule,  with  the  statement  that  it  was 
found  in  New  Zealand,  where  the  natives  have  a  tradition  that  it 
belonged  to  a  bird  of  the  eagle  kind,  which  has  become  extinct,  and 
to  which  they  give  the  name  Movie  or  Moa.  Similar  bones,  it  was 
said,  were  found  buried  on  the  banks  of  the  rivers. 

After  a  minute  description  of  the  bone,  Professor  Owen  made  the 
following  statement : — "  There  is  no  bone  of  similar  size  which  pre- 
sents a  cancellous  structure  so  closely  resembling  that  of  the  present 
bone,  as  does  the  femur  of  the  ostrich  ;  but  this  structure  is  inter- 
rupted in  the  ostrich  at  the  middle  of  the  shaft,  where  the  parietes  of 
the  medullary,  or  rather  air-cavity,  are  smooth  and  unbroken.  From 
this  difference  I  conclude  the  struthious  bird  indicated  by  the  present 
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fragment  to  have  been  a  heavier  and  more  sluggish  species  than  the 
ostrich ;  its  femur,  and  probably  its  whole  leg,  was  shorter  and 
thicker.  It  is  only  in  the  ostrich's  femur  that  I  have  observed  super- 
ficial reticulate  impressions  similar  to  those  on  the  fragment  in  ques- 
tion. The  ostrich's  femur  is  subcompressed,  while  the  present  is 
cylindrical,  approaching  in  this  respect  nearer  to  the  femur  of  the 
emeu  ;  but  its  diameter  is  one-third  greater  than  that  of  the  largest 
emeu's  femur  with  which  I  have  compared  it.  The  bones  of  the 
extremities  of  the  great  Testudo  elephantopus  are  solid  throughout ; 
those  of  the  crocodile  have  no  cancellous  structure  like  the  present 
bone.  The  cancellous  structure  of  the  mammiferous  long  bones  is  of 
a  much  finer  and  more  fibrous  character  than  in  the  fossil.  Although 
I  speak  of  the  bone  under  this  term,  it  must  be  observed  that  it  does 
not  present  the  characters  of  a  true  fossil ;  it  is  by  no  means  mine- 
ralised ;  it  has  probably  been  on  or  in  the  ground  for  some  time,  but 
still  retains  most  of  its  animal  matter.  It  weighs  7  ounces  12  drachms 
avoirdupois. 

"  The  discovery  of  a  relic  of  a  large  struthious  bird  in  New  Zealand 
is  one  of  peculiar  interest,  on  account  of  the  remarkable  character  of 
the  existing  Fauna  of  that  island,  which  still  includes  one  of  the  most 
extraordinary  and  anomalous  genera  of  the  struthious  order ;  and 
because  of  the  close  analogy  which  the  event  indicated  by  the  present 
relic  offers  to  the  extinction  of  the  Dodo  of  the  island  of  the  Mau- 
ritius. So  far  as  judgment  can  be  formed  of  a  single  fragment,  it 
seems  probable  that  the  extinct  bird  of  New  Zealand,  if  it  prove  to 
be  extinct,  presented  proportions  more  nearly  resembling  those  of  the 
Dodo  than  of  any  of  the  existing  Struthionidce.  Any  opinion  however 
as  to  its  specific  form  can  only  be  conjectural.  The  femur  of  the  Stilt- 
Bird  (Himanlopus)  would  never  have  revealed  the  anomalous  develop- 
ment of  the  other  bones  of  the  leg;  but  so  far  as  my  skill  in 
interpreting  an  osseous  fragment  may  be  credited,  I  am  willing  to 
risk  the  reputation  for  it  on  the  statement  that  there  has  existed,  if 
there  does  not  now  exist,  in  New  Zealand,  a  struthious  bird  nearly  if 
not  quite  equal  in  size  to  the  ostrich." 

It  was  not  long  before  an  opportunity  occurred  of  testing  this  very 
remarkable  statement,  and  of  proving  the  sagacity  of  the  naturalist 
who  had  thus  staked  his  reputation  upon  his  conviction  of  the  truth 
of  the  general  principles  of  the  science  of  comparative  anatomy. 
Professor  Owen  received  a  communication  from  the  Rev.  W.  Cotton 
describing  several  other  remains  of  animals  of  the  same  kind,  and 
in  1843  a  collection,  comprising  vertebras  and  bones  cf  the  hinder 
extremities,  pelvis,  &c,  were  transmitted  by  the  Rev.  W.  Williams  to 
the  dean  of  Westminster  (Dr.  Buckland) ;  and  in  1846  many  specimens 
were  sent  to  England  by  Dr.  Mackellar,  Mr.  Percy  Earle,  and  Colonel 
Wakefield.  These  were  placed  in  the  hands  of  Professor  Owen,  and 
form  the  subject  of  his  first  and  second  '  Memoirs  on  the  Dinornis,' 
in  the  '  Zoological  Transactions,'  vol.  iii. 

In  these  Memoirs  Professor  Owen  pointed  out  that  the  bones  which 
had  been  thus  sent  over  from  New  Zealand  contained  the  remains  of 
no  less  than  nine  species  of  a  remarkable  group  of  birds,  which  he 
at  first  supposed  belonged  to  the  family  of  Struthionida.  Subsequent 
examination  however  has  led  Professor  Owen  to  the  conviction  that, 
although  wingless,  these  birds  have  as  little  connection  structurally 
and  physiologically  with  the  ostriches  as  with  any  other  group  of 
recent  birds. 

From  an  examination  of  the  various  bones  thus  collected,  Professor 
Owen  was  enabled  to  point  out  that  the  fragment  of  bone  which  he 
had  first  received  belonged  to  a  species  of  the  genus  not  only  much 
larger  than  any  of  the  other  species  indicated  by  these  remains,  but 
larger  than  any  form  of  existing  bird.  To  this  species  he  gave  the 
name  of  Dinornis  giganteus,  and  found  that  the  height  of  this  bird 
must  have  been  from  10  feet  to  10  feet  6  inches.  The  other  species 
described  were — D.  ingans,  attaining  a  height  of  9  feet;  D.  struthi- 
ides;  D.  didiformis,  4  feet ;  D.  dromccoides,  5  feet;  D.  struthioides 
upwards  of  6  feet.  In  addition  to  these  were  described — D.  curtus, 
D.  crassus,  D.  otidiformis,  and  D.  casuarinus.  Thus  these  remains 
showed  the  existence  of  a  number  of  birds,  varying  in  size  from  the 
almost  flightless  Bustard  to  birds  of  the  size  of  the  Dodo,  the  Emeu, 
and  the  Ostrich,  and  one  larger  than  all. 

On  a  subsequent  examination  of  the  bones  of  D.  ingens  and  D.  dro- 
mccoides, Professor  Owen  discovered  a  back  toe  which  he  had  seen 
nowhere  in  the  other  species,  and  for  these  he  proposed  the  generic 
name  Palapteryx.  To  these  two  was  afterwards  added  a  third  species, 
P.  geranoides.  Dr.  Mantell  gives  the  following  account  of  a  further 
discovery  of  the  remains  of  birds  in  New  Zealand : — 

"  In  1846  and  1847  my  eldest  son,  Mr.  Walter  Mantell,  of  Wellington, 
who  had  resided  several  years  in  the  colony,  explored  every  known 
locality  of  these  fossil  bones  within  his  reach  in  the  North  Island, 
and  went  into  the  interior  of  the  country,  and  located  with  the  natives, 
for  the  purpose  of  collecting  specimens,  and  of  ascertaining  whether 
any  of  these  gigantic  birds  were  still  in  existence,  resolving,  if  there 
appeared  to  be  the  least  chance  of  success,  to  penetrate  into  the 
unfrequented  regions,  and  obtain  a  live  Moa.  The  information 
gathered  from  the  natives  offered  no  encouragement  to  follow  up  the 
pursuit,  but  tended  to  confirm  the  idea  that  this  race  of  colossal 
bipeds  was  extinct,  the  last  individuals  having  in  all  probability,  like 
the  Dodo,  been  exterminated  by  human  agency  within  a  comparatively 
recent  period ;  or  that  if  any  of  the  species,  whose  bones  occur  in  a  , 
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fossil  state,  are  still  living,  they  will  prove  to  be  of  comparatively 
small  types,  related  to  the  Apteryx,  the  living  diminutive  representa- 
tive of  the  stupendous  ostrich-like  birds  which  once  trod  the  soil  of 
New  Zealand.  My  son  succeeded  however  in  forming  the  most 
interesting  collection  of  these  remains  hitherto  obtained.  It  com- 
prised between  700  and  800  bones  belonging  to  birds  of  various 
species  and  genera,  and  differing  considerably  in  magnitude  and  age, 
some  belonging  to  very  young  individuals,  in  which  the  epiphyses  of 
the  long  bones  are  distinct  from  the  shaft,  while  others  are  those  of 
adult  and  aged  birds."  The  chief  part  of  this  collection  is  now 
deposited  in  the  British  Museum. 

The  locality  from  which  these  specimens  were  obtained  is  thus 
described  by  Mr.  Mantell : — "  Near  Waikoriati,  17  miles  north  of  Otago, 
there  is  a  headland  called  Island  Point,  about  three-quarters  of  a 
mile  in  length  and  150  feet  in  height ;  it  consists  of  sandy  clay 
distinctly  stratified  and  traversed  by  dykes  of  columnar  trap,  the 
columns  being  at  right  angles  to  the  sides  of  the  veins.  In  a  little 
bight,  south  of  Island  Point,  on  the  side  of  the  bar  which  unites  that 
headland  to  the  mainland  at  the  entrance  of  the  River  Waikoriati  in 
front  of  the  native  Kaika,  named  Makuku,  is  situated  the  exposed 
parts  of  the  so-called  turbary  deposit,  whence  bones  of  Moas  and 
other  birds  of  various  kinds  have  been  obtained  in  such  number  and 
perfection.  This  bed  is  about  3  feet  in  depth  and  not  more  than  100 
yards  in  length,  and  lies  immediately  on  a  stratum  of  tertiary  blue 
clay  ;  its  inland  boundary  is  obscured  by  vegetation,  and  appears  to  be 
of  a  very  limited  extent ;  the  bed  is  entirely  submerged,  and  only 
visible  when  the  tide  has  receded.  It  consists  almost  wholly  of 
decayed  vegetable  matter,  and  its  surface  is  studded  with  the  undis- 
turbed roots  of  small  trees,  which  appear  to  have  been  burnt  to  the 
ground  at  some  remote  period.  It  is  a  light,  sandy,  elastic  earth, 
of  a  blackish-brown  colour,  and  emits  a  strong  fetid  odour  when 
first  collected ;  from  the  large  quantity  of  animal  matter  it  contains  I 
conceive  it  was  originally  a  swamp  or  morass,  in  which  the  New 
Zealand  Flax  (Phormium  tenax)  once  grew  luxuriantly.  It  is  now 
covered  by  a  thin  layer  of  sand  when  exposed  at  low  water.  .  . 
Although  bones  of  several  species  of  Moa,  especially  of  the  largest 
kinds,  have  been  collected  from  this  locality  in  considerable  numbers 
and  in  great  perfection,  yet  as  the  bed  is  rapidly  diminishing  from  the 
inroads  of  the  sea,  there  is  great  reason  to  fear  that  it  will  be  entirely 
washed  away,  without  yielding  to  the  palaeontologist  all  the  desired 
information  respecting  the  extinct  animals  whose  relics  it  enshrines  ; 
for  the  natives  and  whalers  are  well  aware  of  the  interest  attached 
to  the  bones  by  Europeans,  and  they  seize  indiscriminately  on  any 
specimen  exposed  by  the  receding  tide,  and  if  it  cannot  be  readily 
extracted  they  break  it  off,  and  thus  many  a  valuable  relic  has  been 
destroyed.  Their  cupidity  and  avarice  have  too  been  so  much  excited 
by  the  large  rewards  injudiciously  given  by  casual  visiters,  that  the 
cost  of  specimens  has  increased  to  an  unreasonable  amount." 

In  their  general  aspect  the  bones  which  have  been  obtained  from 
these  spots  closely  resemble  those  obtained  from  the  ossiferous  caverns 
in  Germany.  Professor  Owen  gives  an  analysis  of  their  chemical 
composition,  and  from  this  infers  that  they  may  have  been  recently 
deposited.  Mr.  Mantell  obtained  bones  also  from  North  Island  : — 
"  On  the  western  shore  of  the  North  Island,  about  sixty  miles  south- 
west of  New  Plymouth,  there  is  a  stream  called  Waingougou,  which 
empties  itself  into  the  sea  at  about  a  mile  and  a  half  south  of  Waimate 
in  the  Ngdtinianui  district.  Part  of  the  neighbouring  country  is 
elevated  table-land,  with  deep  tortuous  gullies,  through  which  the 
torrents  and  streams  take  their  course  to  the  sea.  That  of  Waingou- 
gou, which  is  as  tortuous  as  any  of  them,  takes  its  rise  in  the  neigh- 
bouring volcanic  ridge,  and  has  evidently  at  a  former  period  discharged 
itself  far  distant  from  its  present  embouchure,  as  is  proved  by  the 
existence  of  a  line  of  cliffs  which  extends  inland,  and  has  manifestly 
been  produced  by  the  corroding  action  of  the  river.  Driven  from  its 
course  probably  by  a  change  in  the  relative  level  of  the  land  and  sea, 
the  stream  has  formed  its  present  channel,  which  cuts  through  a  bed 
of  loose  conglomerate,  100  feet  thick,  overlying  a  deposit  of  finely- 
laminated  sand,  which  covers  a  thick  stratum  of  blue  clay  full  of 
shells.  The  conglomerate  consists  of  pebbles  and  large  boulders  of 
an  infinite  variety  of  volcanic  rocks ;  the  clay  is  the  lowermost  visible 
bed  ;  the  shells  it  contains  are  marine,  and  resemble  species  existing 
in  the  South  Pacific  Ocean  ;  but  I  suspect  many  will  be  found  speci- 
fically distinct  from  any  recent  forms.  Between  the  two  bluffs  near 
the  embouchure  of  the  river  there  is  a  sand-flat  about  200  yards 
across,  and  this  on  my  first  visit  was  strewn  with  bones  of  men,  moas 
and  other  birds,  and  two  species  of  seals.  I  had  some  deep  openings 
made  near  the  foot  of  the  ancient  cliff  on  the  top  of  which  is  the  Pa 
or  native  village  of  Ohawetokoloko,  and  at  the  same  level  as  the  flat 
on  which  I  had  observed  the  strewn  fragments  of  bones  I  came  to  a 
regular  ossiferous  deposit.  The  bones  however  though  perfect  were 
as  soft  and  plastic  as  putty,  so  that  if  grasped  strongly  they  changed 
as  it  were  by  magic  into  pipe-clay ;  and  it  was  necessary  to  dig  them 
up  with  great  care,  and  expose  them  to  the  air  and  sun  to  dry,  before 
they  could  be  packed  and  removed.  .  .  Unfortunately  the  natives 
soon  caught  sight  of  my  operations,  and  came  down  in  swarms,  men, 
women,  and  children,  trampling  on  the  bones  I  had  carefully  extracted 
and  laid  out  to  dry,  and  seizing  upon  every  morsel  exposed  by  the 
spade.    My  patience  was  tried  to  the  utmost,  and  to  avoid  blows  I  | 


was  obliged  to  retreat  and  leave  them  in  the  possession  of  the  field ; 
and  to  work  they  went  in  right  earnest,  and  quickly  made  sad  havoc. 
No  sooner  was  a  bone  perceived  than  a  dozen  natives  pounced  upon 
it,  and  began  scratching  away  the  sand,  and  smashed  the  specimen  at 
once.  It  was  with  great  trouble,  and  by  watching  the  opportunity  of 
working  in  the  absence  of  the  Maoris,  that  I  procured  anything  worth 
having." 

The  remains  thus  procured  by  Mr.  Mantell  were  placed  at  the  dis- 
posal of  Professor  Owen  by  Dr.  Gideon  Mantell,  who  was  thus  enabled 
to  supply  many  deficiences  in  his  former  descriptions  of  these  remark- 
able birds.  They  afforded  specimens  of  the  bones  of  Dinornis  curtus, 
D.  didiformis,  and  D.  casuarinus  ;  also  of  Palapteryx  wgcns,  variety 
robustus,  and  of  a  new  species,  P.  geranoides.  Notwithstanding  the 
great  number  of  bones  that  have  thus  been  examined,  one  fragment 
only  of  the  wings  or  humerus  has  been  detected.  This  indicates  the 
rudimentary  condition  of  the  wings  in  these  birds.  The  humerus 
found  Professor  Owen  regards  as  belonging  to  a  species  of  Palapteryx. 
The  following  is  a  summary  of  the  nature  of  this  collection  by  Pro- 
fessor Owen  : — "  There  are  not  less  than  190  phalanges  of  the  toes 
referrible  to  five  or  six  species  of  Dinornis,  Palapteryx,  and  Notornis, 
and  there  are  8  tarso-metatarsals,  with  the  articular  surface  for  a  very 
strong  hind  toe,  and  of  a  conformation  more  nearly  resembling  those 
of  the  Dodo  than  of  the  Dinornis  and  Palapteryx,  but  shorter  and 
thicker  in  proportion,  and  appertaining  to  the  same  bird  as  the  tibia 
and  fibula  described  in  my  Memoir  of  1843  under  the  name  of  D. 
otidiformis.  The  proximal  articulation  of  this  remarkable  form  of 
tarso-metatarsal  exactly  fits  the  distal  end  of  the  tibia  figured,  and 
also  that  of  a  corresponding  fractured  tibia  in  Mr.  Mantell's  collec- 
tion ;  which  also  contains  the  proximal  end  of  another  tibia,  a  fibula, 
an  entire  femur,  and  distal  ends  of  two  other  femora,  of  the  same 
species.  The  large  surface  for  the  hind  toe  ;  the  strong  calcaneal 
process  forming  a  complete  bony  canal  for  the  flexor  tendons  at  the 
back  part  of  the  proximal  end  of  the  tarso-metatarsal ;  the  perforation 
above  the  interspace  between  the  outer  and  middle  metatarsals  for 
the  tendon  of  the  adductor  muscle  of  the  fourth  toe,  and  the  more 
posterior  position  of  the  condyle  for  the  inner  toe — all  concur  to 
indicate  the  generic  distinction  of  the  bird  to  which  it  belonged  from 
either  Dinornis  or  Palapteryx  ;  and  I  propose  to  distinguish  the  new 
genus  by  the  name  of  Aptornis  and  the  present  species^,  otidiformis." 
('  Zool.  Trans.'  iii.  p.  347.) 

With  the  remains  of  the  bones  found  on  the  banks  of  the  river 
Waingougou  were  mixed  the  fragments  of  egg-shells.  The  eggs  to 
which  the  fragments  belonged  were  supposed  to  be  about  the  size  of 
a  tea-cup.  In  connection  with  this  subject  the  recent  discovery  of  a 
large  egg  in  Madagascar  is  interesting. 

In  a  report  to  the  French  Academie  de  Sciences,  M.  Isidore  Geoffrey 
St.  Hilaire  described  three  enormous  fossil  eggs  from  Madagascar,  and 
some  bones  belonging  to  the  same  bird.  The  captain  of  a  merchant- 
vessel  trading  to  Madagascar  one  day  observed  a  native  using  for  a 
domestic  purpose  a  vase  which  much  resembled  an  egg,  and  upon 
examination  proved  to  be  one.  The  native  stated  that  many  such 
were  to  be  found  in  the  interior  of  the  island,  and  eventually  procured 
the  eggs  and  bones  exhibited  by  M.  St.  Hilaire.  The  largest  of  these 
eggs  is  equal  in  bulk  to  135  hens'  eggs,  and  will  hold  two  gallons  of 
water.  M.  St.  Hilaire  proposes  the  name  of  Epiornis  for  the  monster 
biped  of  which  these  marvellous  eggs  and  bones  are  the  first  evidence 
brought  under  the  notice  of  naturalists.  Casts  of  these  eggs  have 
been  sent  to  this  country,  and  are  to  be  seen  in  various  museums. 

Amongst  the  bones  sent  home  by  Mr.  Mantell,  the  remains  of  a 
new  genus,  Notornis,  were  found.  It  belongs  to  the  same  family  as  the 
Brachypteryx  and  the  Rallidw,  and  the  interest  that  attaches  to  it  in 
this  relation  is  the  fact  that  Mr.  Mantell  succeeded  in  obtaining  a 
single  living  specimen.  Many  persons  had  reported  the  existence  of 
a  wingless  bird  as  large  as  a  fowl,  and  with  red  beak  and  legs,  with  a 
cry  sounding  like  '  Keo  Keo.'  The  following  is  Dr.  Mantell's  account  of 
the  discovery  of  this  bird  : — "On  my  son's  second  visit  to  the  southern 
part  of  the  Middle  Island  (as  Government  Commissioner  for  the 
settlement  of  native  claims),  he  fell  in  with  some  sealers  who  had 
been  pursuing  their  avocations  along  the  little  frequented  islets  and 
gullies  of  Dusky  Bay  on  the  south-western  shores,  and  from  them 
obtained  the  skin  of  a  recent  specimen  of  Notornis  Mantelli.  It 
appeared  that  when  frequenting  the  coasts  in  search  of  seals  and  other 
game,  these  men  observed  on  the  snow,  with  which  the  ground  was 
then  thickly  covered,  the  foot-tracks  of  a  large  and  strange  bird,  and 
after  following  the  trail  for  a  considerable  distance,  they  caught  sight 
of  the  object  of  their  search,  which  ran  with  great  speed  and  for  a 
long  while  distanced  their  dogs,  but  was  at  length  driven  up  a  gully 
in  Resolution  Island,  and  captured  alive.  It  uttered  loud  screams, 
and  fought  and  struggled  violently  ;  it  was  kept  alive  three  or  four  days 
on  board  the  schooner  and  then  killed,  and  the  body  roasted  and 
eaten  by  the  crew,  each  partaking  of  the  dainty,  which  was  said  to  be 
delicious.  The  skin,  with  the  skull  and  bones  of  the  feet  and  legs,  was 
preserved,  and  fortunately  obtained  by  my  sou  while  in  good  condition, 
and  thus  perhaps  the  last  of  the  race  of  Mohos  was  preserved  for 
the  naturalists  of  Europe.  Upon  comparing  the  head  of  the  bird  with 
the  fossil  crania  and  mandibles,  my  son  was  at  once  convinced  of  the 
specific  identity  of  the  recent  and  fossil  specimens ;  and  so  delighted 
was  he  by  the  discovery  of  a  living  example  of  one  of  the  supposed 


347  DINOTHERIUM. 


extinct  contemporaries  of  the  Moa,  that  he  wrote  to  me  and  stated 
that  the  skull  and  beaks  were  alike  in  both,  and  that  the  abbreviated 
and  feeble  development  of  the  bones  and  plumage  of  the  wing  were  in 
perfect  accordance  with  the  indications  afforded  by  the  humerus  and 
sternum  found  by  him  at  Waingougou  and  now  in  the  British  Museum, 
as  pointed  out  in  the  'Zoological  Transactions,'  vol.  iii.  To  the 
natives  of  the  pahs,  or  villages,  my  son  visited  on  his  homeward  route 
to  Wellington,  the  Notomis  was  a  perfect  novelty,  and  excited  great 
interest.  No  one  had  seen  such  a  bird,  but  all  agreed  that  it  was  the 
traditional  Moho  or  Takahd,  which  they  had  believed  was  utterly 
extinct. 

"  This  beautiful  bird  is  about  two  feet  high,  and  much  resembles  in 
its  general  form  the  Porphyrio  melanotus,  but  it  is  larger  and  stouter-, 
and  generically  distinct ;  the  characters  predicated  by  Professor  Owen 
from  the  fossil  remains  being  clearly  marked  in  his  "recent  volume. 
The  beaks  are  short  and  strong,  and  as  well  as  the  legs  were  of  a 
bright  scarlet  in  the  living  animal.  The  neck  and  body  are  of  a  dark 
purple  colour,  the  wings  and  back  being  shot  with  green  and  gold. 
The  wings  are  short  and  rounded,  and  remarkably  feeble  both  in 
structure  and  plumage.  The  tail  is  scanty  and  white  beneath.  The 
specific  identity  of  the  recent  and  fossil  Notomis  is  confirmed  by 
Mr.  Gould,  who  has  published  a  coloured  figure  the  size  of  the 
original  in  a  supplementary  number  of  his  splendid  work  on  the 
'  Birds  of  Australia.' " 

In  addition  to  the  bones  of  the  animals  mentioned,  remains  of  other 
birds  were  found  in  the  Mantellian  collection.  These  were  of  a 
species  of  nocturnal  Parrot,  belonging  to  the  genus  Nestor,  of  a  pro- 
bably extinct  species  of  Apteryx,  of  a  species  of  Albatross  allied  to 
Diomedea  chlororhynchus,  and  also  of  the  Penguin. 

For  the  structure  of  the  Apteryx  and  its  relations  to  other  birds,  see 
the  article  Strut HiONiDiE. 

In  1851  Professor  Owen  received  from  Governor  Grey  a  large 
collection  of  specimens  from  New  Zealand  of  the  bones,  and  more 
especially  the  skulls,  of  several  of  the  species,  which  he  described  in  a 
fifth  memoir  presented  to  the  Zoological  Society.  An  almost  per- 
fectly restored  skeleton  of  the  Dinornis  giganteus  exists  in  the  Museum 
of  the  College  of  Surgeons.  Professor  Owen  concludes  one  of  the 
memoirs  referred  to  with  the  following  general  remarks : — "  The 
extraordinary  number  of  wingless  birds  and  the  vast  stature  of  some 
of  the  species  peculiar  to  New  Zealand,  and  which  have  finally  become 
extinct  in  that  small  tract  of  dry  land,  suggest  it  to  be  the  remnant 
of  a  larger  tract  or  continent  over  which  this  singular  Struthious 
Fauna  formerly  ranged.  One  might  almost  be  disposed  to  regard 
New  Zealand  as  one  end  of  the  mighty  wave  of  the  unstable  and 
ever-shifting  crust  of  the  earth,  of  which  the  opposite  end,  after 
having  been  long  submerged,  has  again  risen  with  its  accumulated 
deposits  in  North  America,  showing  us  in  the  Connecticut  Sand- 
stones of  the  Permian  period  the  foot-prints  of  the  gigantic  birds 
which  trod  its  surface  before  it  sank  ;  and  to  surmise  that  the  inter- 
mediate body  of  the  land-wave  along  which  the  Dinornis  may  have 
travelled  to  New  Zealand  has  progressively  subsided,  and  now  lies 
beneath  the  Pacific  Ocean." 

(Owen,  Memoirs  on  the  Dinornis ;  Zoological  Transactions,  vol.  iii. ; 
Owen,  Proceedings  of  Zoological  Society,  in  Annals  of  Natural  History  ; 
Mantell,  Petrifactions  and  their  Teachings.) 

DINOTHE'RIUM,  a  genus  of  gigantic  extinct  Herbivorous  Mam- 
mifers,  established  by  Professor  Kaup.  The  remains  have  been  found 
most  abundantly  at  Epplesheim  in  Hesse  Darmstadt,  in  strata  of  sand 
referrible  to  the  second  period  of  the  tertiary  formations  (Miocene  of 
Lyell).  Fragments  are  noticed  as  occurring  also  in  several  parts  of 
France,  Bavaria,  and  Austria,  by  Cuvier,  who,  from  the  resemblance 
of  their  molar  teeth  to  those  of  the  Tapirs,  at  first  considered  the 
animals  to  have  been  an  enormous  species  of  the  last-named  genus. 

We  select  as  an  example  Dinotherium  giganteum,  the  largest  species 
yet  discovered,  and  which  is  calculated  both  by  Cuvier  and  Kaup  to 
have  attained  the  length  of  18  feet.  The  bones  of  the  head  and  the 
teeth  are  the  principal  remains  hitherto  found.  A  scapula  in  form 
resembling  more  nearly  that  of  a  mole  than  any  other  animal,  is  the 
principal  bone  of  the  body  yet  found,  and  this  shoulder-blade  has 
been  considered  as  indicating  a  peculiar  adaptation  of  the  fore  leg  to 
the  purposes  of  digging.  In  the  autumn  of  1836,  an  entire  head  of 
the  animal  was  disinterred  at  Epplesheim,  measuring  about  i  feet  in 
length  and  3  feet  in  breadth,  of  which  Professor  Kaup  and  Dr. 
Klipstein  have  given  figures  and  a  description.  ('  Beschreibung  und 
Abbildungen  von  dem  inRheinhessen  aufgefundenen  colossalen  Schedel 
des  Dinotherii  gigantei,  mit  geognostischen  Mittheilungen  liber  die 
knochenfuhrenden  Bildungen  des  mittelrheinischen  Tertiiirbeckens  : 
von  Dr.  J.  J.  Kaup,  &  Dr.  A.  Klipstein.    4to.,  Darmstadt,  1836.') 

It  will  be  seen  from  the  cuts  (which  are  copied  from  the  works  of 
Dr.  Kaup  and  those  of  Drs.  Kaup  and  Klipstein),  as  well  as  from  the 
casts  in  the  British  Museum,  that  though  the  form  of  the  molar  teeth 
approximates  to  that  of  the  tapirs,  the  tusks  placed  at  the  anterior 
extremity  of  the  lower  jaw  and  curved  downwards  somewhat  after 
the  fashion  of  those  in  the  upper  jaw  of  the  Walrus,  exhibit  a 
remarkable  deviation  from  this  part  of  the  dental  formula  in  any 
other  known  animal,  whether  living  or  fossil.  With  this  is  combined 
a  form  of  the  lower  jaw  itself  which  cannot  but  arrest  the  attention 
of  every  observer. 
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Dr.  Buckland,  in  the  first  edition  of  his  '  Bridgewater  Treatise,' 
published  before  the  appearance  of  the  memoir  of  Dr.  Kaup  and  Dr. 
Klipstein,  giving  figures  and  a  description  of  the  entire  head,  but 
after  the  publication  of  Dr.  Kaup's  earlier  publication, — when  advert- 
ing to  the  Mammalia  of  the  Miocene  Period  of  Lyell,  observes,  that 
the  second,  or  miocene  system  of  tertiary  deposits,  contains  an  admix- 
ture of  the  extinct  genera  of  Lacustrine  Mammalia,  of  the  first  or 
Eocene  series,  with  the  earliest  forms  of  genera  which  exist  at  the 
present  time.  This  admixture,  he  adds,  was  first  noticed  by  M. 
Desnoyers,  in  the  marine  formations  of  the  Faluns  of  Touraine,  where 
the  remains  of  Palwotherium,  Anthracotherium,  and  Lophiodon,  which 
were  the  prevailing  genera  in  the  Eocene  Period,  are  found  mixed 
with  bones  of  the  Tapir,  Mastodon,  Rhinoceros,  Hippopotamus,  and 
Horse.  These  bones  are  fractured  and  rolled,  and  sometimes  covered 
with  Flustrce,  thus  giving  indication  of  having  been  derived  from 
carcasses  drifted  into  an  costuary  or  sea.  Similar  admixtures,  con- 
tinues Dr.  Buckland,  have  been  found  in  Bavaria  and  near  Darmstadt, 
and  many  of  these  animals  also  indicate  a  lacustrine  or  swampy 
condition  of  tht  regions  they  inhabited.  One  of  them  (Dinotherium 
giganteum)  is  stated  to  have  attained  18  feet  in  length,  and  to  have 
been  the  largest  of  all  terrestrial  M ammalia  yet  discovered,  exceeding 
even  the  largest  fossil  elephant. 


Profile  of  the  skull  of  Dinotherium  giganteum.  The  dotted  line  showi  the 
edge  of  the  coronoid  process  of  left  lower  jaw,  through  the  ramus  of  which  the 
last  molar  tooth  and  a  portion  of  the  last  hut  one  are  supposed  to  be  seen.  The 
zygomatic  arch  is  fractured,  and  the  intermediate  portion  of  it  lost. 


rrofile  of  lower  j  -w  of  Dinotherium  giganteum  (another  individual),  with  the 
coronoid  process  gone,  and  only  two  teeth  in  sight.  The  length  of  this, 
including  the  tusk,  is  nearly  four  feet. 
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Skull  of  Dinotherium  giyantcum,  seen  from  above. 


Portions  of  the  skull  of  the  same ;  a,  posterior  part  of  the  skull,  seen  from 
below,  showing  the  occipital  condyle  and  foramen,  &c. ;  b,  roof  of  the  mouth 
and  molar  teeth ;  the  interval  between  the  rows  widening  from  before 
backwards. 
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In  this  view  of  the  subject  it  becomes  of  importance  to  see  what 
were  the  remains  which  were  found  in  the  strata  of  sand  at  Epples- 
heim,  near  Altzey,  about  12  leagues  south  of  Mayence,  in  company 
with  those  of  the  Dinotherium. 

Dr.  Kaup,  in  his  'Description  d'Ossemens  Fossiles'  (Darmstadt, 
1832),  gives  the  following  number  of  species  : — Dinotherium,  2  ; 
Tapirus,  2 ;  larger  than  living  species.  Chalicotherium  (allied  to 
Tapirs),  2  ;  Rhinoceros,  2 ;  Tetracaulodon  (allied  to  Mastodon),  1 ; 
Hippotherium  (allied  to  Horse),  1  ;  Sus,  3 ;  Felis  (some  as  large  as  a 
Lion),  4 ;  Machairodus  (allied  to  Bear,  Ursus  cultridens) ;  Qulo 
(Glutton),  1  ;  Agnotherium  (allied  to  Dog,  but  as  large  as  a  Lion),  1. 
Dr.  Buckland,  in  the  work  and  in  the  edition  above  quoted,  after 

giving  a  description  of  the  tusks  of  the  Dinotherium,  thus  proceeds  :  

"  I  shall  confine  my  present  remarks  to  this  peculiarity  in  the  position 
of  the  tusks,  and  endeavour  to  show  how  far  these  organs  illustrate 
the  habits  of  the  extinct  animals  in  which  they  are  found.    It  is 
mechanically  impossible  that  a  lower  jaw,  nearly  four  feet  long, 
loaded  with  such  heavy  tusks  at  its  extremity,  could  have  been 
otherwise  than  cumbrous  and  inconvenient  to  a  quadruped  living  on 
dry  land.    No  such  disadvantage  would  have  attended  this  structure 
in  a  large  animal  destined  to  live  in  water;  and  the  aquatic  habits  of 
the  family  of  Tapirs,  to  which  the  Dinotherium  was  most  nearly 
allied,  render  it  probable  that,  like  them,  it  was  an  inhabitant  of 
fresh-water  lakes  and  rivers.    To  an  animal  of  such  habits,  the  weight 
of  the  tusks  sustained  in  water  would  have  been  no  source  of  incon- 
venience ;  and,  if  we  suppose  them  to  be  employed  as  instruments  for 
raking  and  grubbing  up  by  the  roots  large  aquatic  vegetables  from 
the  bottom,  they  would,  under  such  service,  combine  the  mechanical 
powers  of  the  pick-axe  with  those  of  the  horse-harrow  of  modern 
husbandry.    The  weight  of  the  head,  placed  above  these  down- 
ward tusks,  would  add  to  their  efficiency  for  the  service  here 
supposed,  as  the  power  of  the  harrow  is  increased  by  loading  it  with 
weights.    The  tusks  of  the  Dinotherium  may  also  have  been  applied 
with  mechanical  advantage  to  hook  on  the  head  of  the  animal  to  the 
bank,  with  the  nostrils  sustained  above  the  w.iter,  so  as  to  breathe 
securely  during  sleep,  whilst  the  body  remained  floating  at  perfect 
ease  beneath  the  surface  :  the  animal  might  thus  repose,  moored  to 
the  margin  of  a  lake  or  river,  without  the  slightest  muscular  exertion, 
the  weight  of  the  head  and  body  tending  to  fix  and  keep  the  tusks 
fast  anchored  in  the  substance  of  the  bank,  as  the  weight  of  the  body 
of  a  sleeping  bird  keeps  the  claws  clasped  firmly  around  its  perch. 
These  tusks  might  have  been  further  used,  like  those  in  the  upper 
jaw  of  the  Walrus,  to  assist  in  dragging  the  body  out  of  the  water  ; 
and  also  as  formidable  instruments  of  defence.    The  structure  of  the 
scapula  already  noticed  seems  to  show  that  the  fore  leg  was  adapted 
to  co-operate  with  the  tusks  and  teeth,  in  digging  and  separating 
large  vegetables  from  the  bottom.    The  great  length  attributed  to 
the  body  would  have  been  no  way  inconvenient  to  an  animal  living 
in  the  water,  but  attended  with  much  mechanical  disadvantage  to  so 
weighty  a  quadruped  upon  land.    In  all  these  characters  of  a  gigantic, 
herbivorous,  aquatic  quadruped,  we  recognise  adaptations  to  the 
lacustrine  condition  of  the  earth,  during  that  portion  of  the  tertiary 
periods  to  which  the  existence  of  these  seemingly  anomalous  creatures 
appears  to  have  been  limited." 

In  his  description  of  the  figures  of  the  remains  of  Dinotherium,  in 
the  same  work,  Dr.  Buckland  observes  that  they  were  found  in  a 
sand-pit  containing  marine  shells  at  Epplesheim,  near  Altzey,  about 
40  miles  north-west  of  Darmstadt,  where  they  are  preserved  in  the 
museum.  He  adds,  that  bones  of  Dinotherium  have  lately  been  found 
in  tertiary  fresh-water  limestone,  near  Orthes,  at  the  foot-  of  the 
Pyrenees ;  and  with  them  remains  of  a  new  genus  allied  to  rhino- 
ceros ;  of  several  unknown  species  of  deer  ;  and  of  a  dog  or  wolf,  the 
size  of  a  lion.  The  following  conclusion  terminates  the  note  appended 
to  the  description  in  Dr.  Buckland's  first  edition  : — "  From  the  near 
approximation  of  this  animal  to  the  living  tapir,  we  may  infer  that  it 
was  furnished  with  a  proboscis,  by  means  of  which  it  conveyed  to  its 
mouth  the  vegetables  it  raked  from  the  bottom  of  lakes  and  rivers 
by  its  tusks  and  claws.  The  bifid  ungual  bone  (Kaup,  '  Add.,'  table 
11),  discovered  with  the  other  remains  of  Dinotherium,  having  the 
remarkable  bifurcation  which  is  found  in  no  living  quadrupeds,  except 
the  Pangolins,  seems  to  have  borne  a  claw,  like  that  of  these  animals, 
possessing  peculiar  advantages  for  the  purpose  of  scraping  and  dig- 
ging ;  and  indicating  functions  concurrent  with  those  of  the  tusks 
and  scapulae." 

Upon  referring  to  the  view  of  the  skull  of  Dinotherium  giganteum 
seen  from  above,  the  width  of  the  anterior  portion  of  the  cranium 
and  the  deep  depression  there  visible,  will  strike  the  observer  as  very 
remarkable  ;  and  we  find  that  Professor  Kaup  has,  in  his  restoration 
of  the  animal,  furnished  it  with  a  considerable  proboscis,  and  given 
its  general  form  as  a  good  deal  resembling  that  of  the  tapir. 

Dr.  Buckland,  in  the  supplementary  notes  to  his  second  edition,  has 
the  following  notice,  'with  a  reference  to  p.  135  : — "The  Dinotluriam 
has  been  spoken  of  as  the  largest  of  terrestrial  Mammalia,  and  aa 
presenting  in  its  lower  jaw  and  tusks  a  disposition  of  an  extraordinary 
kind,  adapted  to  the  peculiar  habits  of  a  gigantic  herbivorous  aquatic 
quadruped."  The  Doctor  then  alludes  to  the  entire  head  found  in 
1836,  and  thus  proceeds  : — "Professor  Kaup  and  Dr.  Klipstein  have 
recently  published  a  description  and  figures  of  this  head,  in  which 
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they  state  that  the  very  remakable  form  and  dispositions  of  the 
hinder  part  of  the  skull  show  it  to  have  been  connected  with  muscles 
of  extraordinary  power  to  give  that  kind  of  movement  to  the  head 
which  would  admit  of  the  peculiar  action  of  the  tusks  in  digging  into 
and  tearing  up  the  earth.  They  further  observe  that  my  conjectures 
(p.  138)  respecting  the  aquatic  habits  of  this  animal  are  confirmed  by 
approximations  in  the  form  of  the  occipital  bone  to  the  occiput  of 
Cetacea;  the  Dinotherium,  in  this  structure,  affording  a  new  and 
important  link  between  the  Cetacea  and  the  Pachydermata."  Dr. 
Buckland,  in  this  second  edition,  gives  a  copy  of  the  profile  of  the 
ent  ire  head  and  of  the  restoration. 


Restoration  of  Dinotherium  giganteum. 

This  head  has  been  exhibited  at  Paris,  and  seems  to  have  excited 
great  interest  among  the  French  zoologists ;  for  we  find  in  the 
'Journal  des  Debats  '  of  the  21st  of  March  in  the  year  1837  that  at 
the  sitting  of  the  Academic  Royale  des  Sciences  de  Paris  on  the  day 
before  M.  de  Blainville  read  a  note  detailing  his  particular  views  of 
the  position  which  the  animal  held  in  the  animal  series — views  which, 
it  is* there  stated,  were  adopted  both  by  M.  Dumdril  and  M.  Isidore 
Geoffroy  St.  Hilaire.  These  views  were  detailed  in  '  L'Institut'  of 
the  22nd  of  March ;  and  the  subject  is  so  interesting  that  we  here 
present  them  to  the  reader,  more  especially  as  they  are  so  much  at 
variance  with  the  restoration,  a  copy  of  which  is  above  given. 

"  M.  de  Blainville  read  a  note  on  the  fossi!  head  of  the  Dinotherium 
giganteum  recently  exhibited  at  Paris  by  Messrs.  Kaup  and  Klipstein. 
According  to  M.  de  Blainville  the  Dinotherium,  constituted  a  genus  of 
mammifers  of  the  family  of  the  Dugongs  and  Lamantins,  which  family 
makes  a  part  of  the  order  or  of  the  degree  of  organisation  named  by  the 
iast-mentioned  zoologist  Gravigrades,  on  account  of  their  heavy  pro- 
gression, and  of  which  the  first  family  is  formed  by  the  Elephants. 
The  following  were  the  grounds  stated  for  this  opinion  : — 

"  As  regards  the  teeth,  the  molars,  five  in  number  on  each  side  of 
each  jaw,  have  their  crown  squared  and  deeply  traversed  by  two 
transverse  elevations,  the  same  as  in  the  Lamantins.  But  as  this  cha- 
racter occurs  also  in  the  Tapirs  and  Kangaroos,  and  even  in  the 
Lophiodons,  it  would  be  far  from  sufficient  for  deciding  the  question, 
if  it  were  not  joined  with  the  absence  of  false  molars  and  canines 
(a  formula  which  produces  a  considerable  space  between  the  first 
molar  and  the  incisors),  and  with  the  number  and  form  of  these  last, 
which  entirely  resemble  small  tusks ;  only  they  are  implanted  at  the 
extremity  of  the  lower  jaw  and  are  directed  downwards.  Whether 
or  no  there  existed  a  pair  of  incisors  in  the  upper  jaw  is  an  uncertain 
point,  the  two  extremities  of  this  jaw  which  have  been  found  being 
more  or  less  truncated.  It  may  however  be  inferred,  from  the 
enlarged  and  thick  form  of  a  fragment  found  some  years  ago,  that  it 
is  possible  that  the  animal  might  have  had  upper  incisors,  but  smaller 
than  those  below  :  perhaps  only  rudimentary. 

"  As  to  the  form  of  the  head  and  its  parts  it  corroborates  what  the 
dental  system  had  established.  In  fact,  the  occipital  condyles  are 
entirely  terminal,  or  in  the  direction  of  the  longitudinal  axis  of  the 
head,  aa  in  the  Lamantins  and  the  Cetaceous  Edentata,  modified  for 
existence  in  the  water.  The  occipital  surface  is  large,  subvertical, 
and  even  inclined  from  before  backwards,  with  a  profound  mesial 
depression,  for  the  insertion  either  of  a  very  strong  cervical  ligament, 
or  powerful  muscles  for  the  elevation  of  the  head,  and  the  basilary 
part  of  the  skull  is  narrow  in  its  component  parts;  while  the  synci- 
pitofrontal  region  is  on  the  contrary  very  flat,  very  wide,  as  in  the 
lamantins  and  dugongs,  overplumbing  the  temporal  fossa,  which  is 
extremely  wide  and  extremely  deep,  indicating  enormous  levator 
muscles  for  the  lower  jaw,  not  only  for  the  purpose  of  mastication, 
but  adapted  besides  for  the  particular  action  of  that  jaw  with  its  rake- 
like incisor  teeth.  This  disposition  of  the  temporal  fossa  is  perfectly 
in  harmony  with  the  zygomatic  arch,  which  is  wide,  thick,  robust, 
and  complete,  as  far  as  may  be  inferred  from  the  portion  which  is 


broken,  but  which  nevertheless  offers  the  articulating  surface  of  the 
corresponding  bone,  exactly  as  in  the  lamantins;  perhaps  however 
without  the  great  enlargement  which  may  be  remarked  at  the  jugal 
apophysis  of  the  temporal  bone  in  the  latter.  The  orbit  is,  as  in  the 
animals  last  named,  very  small  and  lateral,  but  very  largely  open  in 
the  zygomatic  fossa.  The  auditory  aperture  is  small,  narrow,  and 
rather  oblique  from  below  upwards.  The  face  is  wide  and  flattened, 
pi-olonged  and  enlarged  a  little,  as  in  the  Cetacea,  anteriorly.  It 
presents  in  its  middle  a  very  large  aperture,  the  composition  of  which 
it  has  not  been  possible  to  study  on  account  of  the  position  of  the 
head,  which  is  upside-down,  but  which  aperture,  though  evidently 
wider  and  greater  than  that  of  the  dugong,  has  evidently  the  greatest 
analogy  to  what  exists  in  that  animal.  The  posterior  orifice  of  the 
nasal  cavity  is  on  the  contrary  very  narrow.  The  sub-orbital  hole  is 
very  considerable,  but  even  less  perhaps  than  it  is  in  the  dugong. 
With  regard  to  the  lower  jaw,  that  again  exhibits  the  greatest  analogy 
to  that  of  the  dugong,  from  the  manner  in  which  its  branches  are 
curved  downwards  towards  the  anterior  third  part  of  their  length ; 
only,  that  of  the  Dinotherium  being  armed  at  its  recurved  extremity 
with  a  tusk,  the  ascending  ramus  offers,  in  its  width  and  its  condyle, 
which  is  as  transverse  as  in  the  Carnivora,  a  concordant  disposition  ; 
so  that  the  only  motions  permitted  should  be  those  of  elevation  and 
depression,  as  in  those  animals.  The  ethmoid  surface  of  the  temporal 
bone  also  is,  as  it  were,  a  portion  of  a  hollow  transverse  cylinder, 
with  an  apophysary  lamina,  having  an  extremely  strong  ridge — '  une 
lame  apophysaire  d'arret  extremement  forte.'  '  With  this  element 
(says  M.  de  Blainville)  we  may  regard  it  as  nearly  beyond  doubt  that 
the  Dinotherium  was  an  animal  of  the  family  of  the  Lamantins,  or 
Aquatic  Gravigrades,  its  proper  position  being  at  the  head  of  the 
family,  preceding  the  Dugong,  and  consequently  preceded  by  the 
Tetracaulodon,  which  ought  to  terminate  the  family  of  the  Elephants. 
In  a  word,  the  animal,  in  our  opinion,  was  a  Dugong  with  Tusk- 
Incisors.  We  must  then  suppose  that  it  had  only  one  pair  of  anterior 
limbs,  with  five  toes  on  each.  As  to  the  supposition  that  the  animal 
was  provided  with  a  trunk,  which  might  be  presumed  from  the  great 
nasal  opening,  the  enlarged  surfaces  which  surround  it,  and  the  size 
of  the  suborbital  nerve,  as  far  as  may  be  judged  from  the  size  of 
the  suborbital  hole,  we  believe  that  this  is  at  least  doubtful,  and 
that  it  is  more  probable  that  these  dispositions  bear  relation  to  a 
considerable  development  of  the  upper  lip  and  the  necessary  modifi- 
cation of  the  nostrils  in  an  aquatic  animal,  as  is  equally  the  case  in 
the  dugong.  We  think  even  that  the  upper  lip  by  its  immense 
development  embraced  the  lower  one,  and  thus  hid  even  the  base  of 
the  tusks,  and  that  the  lower  one  was  sufficiently  small,  as  may  be 
presumed  from  the  chin-holes  (trous  mentonniers).  .After  this  it  is 
easy  to  perceive  that  of  the  two  principal  opinions  which  have  been 
broached  and  discussed  concerning  thi3  singular  animal,  we  are  much 
further  from  considering  it  a  great  species  of  Edentata,  near  the 
sloths,  with  Dr.  Kaup,  thau  from  considering  it  as  a  tapir,  as  G.  Cuvier 
did,  from  an  examination  of  the  molar  teeth,  the  only  parts  then 
known.  In  fact,  there  is,  in  our  opinion,  much  less  distance,  in  the 
natural  method,  between  a  dugong  and  a  tapir  than  between  a  dugong 
and  a  sloth.'  In  this  note  M.  de  Blainville  has  not  taken  into  con- 
sideration that  the  head  of  the  Dinotherium,  as  well  as  a  phalanx 
which  was  found  in  the  same  locality,  are  referred  by  Professor  Kaup 
to  the  same  animal ;  but  M.  de  Blainville  does  not  believe  that  this 
phalanx  really  belonged  to  the  Dinotherium.  '  In  fact  (says  he), 
Mi-.  Lartet  found  with  these  same  phalanges  a  portion  of  a  tooth, 
which  evidently  indicates  a  great  pangolin.' 

"  At  the  end  of  the  reading,  M.  Dumdril  rose  to  confirm  the  views 
of  M.  de  Blainville.  He  insisted  particularly  on  the  transversal  form 
and  great  extent  of  the  condyle  of  the  lower  jaw  and  of  the  articular 
fossa  destined  to  receive  it.  He  much  regretted  the  loss  of  the  zygo- 
matic arch,  the  bases  of  which  only  remain  on  the  jugal  and  temporal 
bones.  '  The  curvatures  of  this  arch,'  said  he,  '  would  have  given 
ideas  of  the  volume  and  force  of  the  masseter  and  temporal  muscles, 
which  must  have  been  considerable.  It  would  be  important  to  know 
them  to  compare  them  with  those  of  the  Lamantin  on  one  side,  and 
on  the  other  with  the  Megatherium,  whose  skeleton  is  at  Madrid. 
With  regard  to  the  phalanges,  which  are  believed  to  be  those  of 
the  Dinotherium,  they  are  certainly  analogous  to  those  of  the  Sloths : 
but  in  the  Lamantin,  the  ungual  phalanx,  which  is  in  fact  a  double 
pulley  with  a  mesial  projection  at  the  base,  offers  at  its  other  extre- 
mity a  single  point  with  a  sort  of  hood  (capuchon)  below  :  that 
is  to  say,  inverse  to  that  which  is  found  in  the  great  species  of 
Cats  (Felis),  and  very  different  from  those  of  the  Sloths  and  the  Ant- 
Eaters.' " 

In  this  statement  there  is  one  position  that  is  rather  staggering  ; 
and  indeed  we  cannot  but  think  it  probable  that  M.  de  Blainville  has 
not  been  quite  accurately  reported.  He  is  made  to  observe  that  the 
articulation  of  the  lower  jaw  is  such  that  the  only  motions  permitted 
should  be  those  of  elevation  and  depression,  as  in  the  Carnivora. 
Now,  that  with  true  grinding  teeth,  like  those  of  the  Dinotherium,  the 
jaws  should  be  limited  to  the  motions  of  elevation  and  depression,  so 
admirably  fitted  for  working  the  cutting  edges  of  the  scissor-teeth  of 
the  Carnivora,  is  almost  inconceivable.  Without  ventaring  to  give 
any  opinion  as  to  the  true  position  of  this  interesting  genus  in  the 
animal  series,  we  may  be  permitted  to  observe  that  the  evidence  on 
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which  M.  de  Blainville  is  stated  to  have  rested  for  the  cetaceous 
character  of  Dinotlicrium,  appears  to  us  to  be  rather  meagre  and 
hardly  sufficient  to  warrant  the  conclusion.  At  present  the  extremi- 
ties of  this  creature  have  not  been  found.  They  would  undoubtedly 
throw  more  light  on  its  true  character  than  the  skull  alone  can  do. 
In  the  British  Museum  is  the  femur  of  an  animal  from  Epplesheim, 
supposed  to  belong  to  the  Dinotherium.  If  this  point  could  be 
satisfactorily  determined  it  would  at  once  clear  up  the  difficulty,  and 
constitute  the  Dinotherium  a  terrestrial  species. 

DIODONTA.  [TELLINID35.] 

DICECIA,  the  twenty-second  class  in  the  artificial  method  used  by 
Linnaeus  in  arranging  plants.  It  comprehends  such  genera  as  have 
male  or  stamen-bearing  flowers  on  one  plant,  and  female  or  pistil- 
bearing  flowers  on  another,  as  willows.  Hence  all  plants  having  the 
sexes  thus  distinguished  are  called  dioecious. 

DIOMEDEINjE,  a  family  of  Birds  to  which  the  Albatrosses  belong. 
The  characters  of  the  genus  Diomedea  are  given  under  Albatross. 
In  that  article  three  species  of  this  genus  are  referred  to.  We  now 
give  a  complete  list  of  the  species  of  this  important  genus  : — 

Diomedea  exulans,  Linn.  This  bird  is  abundant  between  30°  and 
60°  S.  lat.,  and  equally  numerous  in  all  parts  of  the  ocean  bounded 
by  those  degrees ;  its  range  however  extends  much  farther  south, 
even  to  within  the  antarctic  circle. 

D.  melanophrys,  Temm.  It  is  the  most  abundant  species  of  the 
southern  seas;  equally  numerous  in  every  part  between  the  30th  and 
60th  degrees, 

D.  cauta,  Gould.  This  species  was  procured  by  Mr.  Gould  off  the 
south  coast  of  Van  Diemen's  Land. 

D.  chlororhynchos,  Lath.  It  occurs  between  30°  and  60°  S.  lat.,  in 
both  the  Atlantic  and  Pacific  Oceans. 

D.  culminata,  Gould.  This  bird  is  rather  abundant  both  in  the 
Pacific  and  Atlantic  Oceans,  between  30°  and  50°  S.  lat. 

D.  fuliginosa,  Gmel.  It  occurs  in  all  parts  of  the  ocean  between 
30°  and  60°  S.  lat. ;  equally  common  off  Van  Diemen's  Land,  Cape 
Horn,  and  the  Cape  of  Good  Hope: 

D.  brachyum,  Temm.    Found  in  the  North  Pacific  Ocean. 

D.  gibbosa,  Gould.    An  inhabitant  of  the  North  Pacific  Ocean. 

D.  olivaceorhyncha,  Gould.    China  seas  (?). 

Mr.  Gray,  in  his  '  Genera  of  Birds,'  also  gives  D.  spadicea  as  a  species. 
He  also  makes  D.  gibbosa  (Gould)  synonymous  with  D.  nigripes, 
Audubon,  '  Orn.  Biog.,'  vol.  v.  p.  327,  and  adopts  the  latter  name  as 
having  the  priority. 

DION.  [CTCADACE2E.] 

DION^EA,  a  most  singular  genus  of  herbaceous  Plants  belonging 
to  the  natural  order  Di'oseracece.  There  is  one  species,  the  D.  musci- 
pula,  which  is  remarkable  for  the  irritability  of  its  leaves,  which, 
when  brushed  against  by  an  insect,  will  suddenly  close  upon  it  and 
hold  it  fast,  whence  it  is  often  called  Venus's  Fly-Trap  and  the  Caro- 
lina Catchfly  Plant.  It  is  botanically  related  to  the  Droseva,  or 
Sundew,  which  has  also  the  property  of  seizing  insects  by  its  viscid 
hairs,  but  differs  so  much  as  to  have  led  some  botanists  to  doubt 
whether  it  really  belongs  to  the  same  natural  order.  Its  flower- 
branches,  for  example,  are  not  rolled  up  before  they  unfold,  but  have 
a  straight  festivation ;  the  placentae  of  the  fruit  are  stationed  at  the 
base  of  the  one-celled  capsule ;  the  stigma  is  a  lacerated  fringed  brush, 
and  there  are  other  differences ;  but  upon  the  whole  it  is  probably  a 
genuine  portion  of  the  Droseraceous  Order. 

Dioncea  has  broad  stalked  leaves,  spreading  in  a  circle  round  the 
bottom  of  the  flower-stem.  Its  flower-stem  rises  straight  to  the  height 
of  6  or  8  inches,  and  is  terminated  by  a  cyme  of  small  greenish-white 
flowers,  each  of  which  has  a  calyx  of  5  sepals,  5  wedge-shaped 
notched  petals,  10  hypogynous  stamens,  and  an  ovary  shaped  like 
some  of  the  old  German  wine-bottles,  round  at  the  bottom,  and  taper- 
ing suddenly  into  a  short  neck  or  style.  The  best  modern  account  of 
its  habits  has  been  given  by  Mr.  M.  A.  Curtis,  who  thus  speaks  of  it 
from  his  observations  upon  the  plant  in  its  native  bogs  : — "  The 
Dioncea  muscipula  is  found  as  far  north  as  Newbern,  North  Carolina, 
and  from  the  mouth  of  Cape  Fear  River  to  Fayetteville.  It  is  stated 
moreover  to  grow  along  the  lower  branches  of  the  Santee,  in  South 
Carolina;  and  it  is  not  improbable  that  it  inhabits  the  savannahs, 
more  or  less  abundantly,  from  the  latter  place  to  Newbern.  It  is 
found  in  great  plenty  for  many  miles  around  Wilmington  in  every 
direction.  The  leaf,  which  is  the  only  remarkable  part,  springs  from 
the  root,  spreading  upon  the  ground  at  a  little  elevation  above  it.  It 
is  composed  of  a  broad  stalk,  like  the  leaf  of  an  orange-tree,  winged, 
and  from  2  to  4  inches  loug,  which  at  the  end  suddenly  expands  into 
a  thick  and  somewhat  rigid  blade,  the  two  sides  of  which  are  semicir- 
cular, about  two-thirds  of  an  inch  across,  and  fringed  round  their  edges 
with  somewhat  rigid  ciliae,  or  long  hairs,  like  eye-lashes.  The  leaf 
indeed  may  be  aptly  compared  to  the  two  upper  eyelids,  joined  at 
their  bases.  Each  portion  of  the  leaf  is  a  little  concave  on  the  inner 
side,  where  are  placed  three  delicate  hair-like  organs,  in  such  an  order 
that  an  insect  can  hardly  traverse  it  without  interfering  with  one  of 
them,  when  the  two  sides  suddenly  collapse  and  inclose  their  prey, 
with  a  force  surpassing  an  insect's  attempts  to  escape.  The  fringe  or 
hairs  of  the  opposite  sides  interlace,  like  the  fingers  of  the  two  hands 
clasped  together.  The  sensitiveness  resides  only  in  these  hair-like 
processes  on  the  inside,  as  the  leaf  may  be  touched  or  pressed  in  any 
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other  part  without  sensible  effects.  The  little  prisoner  is  not  crushed 
and  suddenly  destroyed,  as  is  sometimes  supposed ;  for  I  have  often 
liberated  captive  flies  and  spiders,  which  sped  away  as  fast  as  fear  or 
joy  could  hasten  them.  At  other  times  I  have  found  them  enveloped 
in  a  fluid  of  mucilaginous  consistence,  which  seems  to  act  as  a  solvent, 
the  insects  being  more  or  less  consumed  by  it.  This  circumstance 
has  suggested  the  possibility  of  the  insects  being  made  subservient  to 
the  nourishment  of  the  plant,  through  an  apparatus  of  absorbent 
vessels  in  the  leaves.  But  as  I  have  not  examined  sufficiently  to  pro- 
nounce on  the  universality  of  this  result,  it  will  require  further 
observation  and  experiment  on  the  spot  to  ascertain  its  nature  and 
importance. 

"  It  is  not  to  be  supposed,  however,  that  such  food  is  necessary  to 
the  existence  of  the  plant,  though,  like  compost,  it  may  increase  its 
growth  and  vigour.  But  however  obscure  and  uncertain  may  be  the 
final  purpose  of  such  a  singular  organisation,  if  it  were  a  problem  to 
construct  a  plant  with  reference  to  entrapping  insects,  I  cannot  con- 
ceive of  a  form  and  organisation  better  adapted  to  secure  that  end 
than  are  found  in  the  Dioncea  muscipula.  I  therefore  deem  it  no 
credulous  inference  that  its  leaves  are  constructed  for  that  specific 
object,  whether  insects  subserve  the  purpose  of  nourishment  to  the 
plant  or  not.  It  is  no  objection  to  this  view  that  they  are  subject  to 
blind  accident,  and  sometimes  close  upon  straws,  as  well  as  insects. 
It  would  be  a  curious  vegetable  indeed  that  had  a  faculty  of  distin- 
guishing bodies,  and  recoiled  at  the  touch  of  one,  while  it  quietly 
submitted  to  violence  from  another.  Such  capricious  sensitiveness  is 
not  a  property  of  the  vegetable  kingdom.  The  spider's  net  is  spread 
to  ensnare  flies,  yet  it  catches  whatever  falls  upon  it ;  and  the  ant-lion 
is  roused  from  his  hiding-place  by  the  fall  of  a  pebble ;  so  much  are 
insects  also  subject  to  the  blindness  of  accident." 

We  may  add,  with  reference  to  the  American  author's  conjecture 
that  the  trapped  insects  may  contribute  to  the  nourishment  of  the 
leaf  of  Dioncea,  that  leaves  have  actually  been  fed  with  chopped 
meat,  and  have  been  found  to  become  more  healthy  and  vigorous  in 
consequence  of  this  artificial  stimulus  ;  but  still  no  argument  can  be 
drawn  from  this  fact  in  favour  of  the  supposition  that  the  plant 
catches  flies  for  nutriment,  as  most  plants  would  be  benefited  by 
such  treatment. 

DIOPSIDE.  [Augite.] 

DIO'PSIS,  a  genus  of  Dipterous  Insects  of  the  family  Sepsida. 
The  insects  of  this  genus  are  remarkable  for  the  immense  prolonga- 
tion of  the  sides  of  the  head.  The  head  itself  is  small,  and  appears 
as  if  it  were  furnished  with  two  long  horns,  each  having  a  knob  at  its 
apex ;  these  horn-like  processes  however  are  not  analogous  to  the  parts 
usually  termed  antennae,  but  are  in  fact  prolongations  of  the  sides  of 
the  head,  the  knob  at  the  apex  of  each  being  the  eye  of  the  insect. 
They  vary  in  length  according  to  the  species.  In  some  they  are 
almost  equal  to  the  whole  length  of  the  insect,  whereas  in  others 
they  are  only  about  half  that  length.  The  antennae  are  situated  close 
to  the  eyes,  and  are  three-jointed  :  the  basal  joint  is  the  smallest  and 
is  very  short ;  the  terminal  joint  is  the  largest,  of  a  globular  form 
(or  nearly  so),  and  furnished  towards  the  apex  with  a  simple  seta ; 
there  is  also  a  short  seta  on  the  peduncle  or  eye-stalk,  situated  about 
midway  between  the  base  and  the  apex  of  that  process,  and  on  the 
anterior  part.  The  thorax  is  somewhat  attenuated  anteriorly,  but 
approaches  to  a  spherical  form,  and  is  generally  furnished  with  two 
spines  on  each  side ;  the  scutellum  is  also  furnished  with  two  spines. 
The  body  is  more  or  less  elongated,  sometimes  nearly  cylindrical,  but 
generally  increases  in  diameter  towards  the  apex.  The  legs  are  toler- 
ably long — the  anterior  femora  are  generally  thick,  and  furnished 
beneath  with  minute  denticulations,  and  the  four  posterior  femora 
are  often  furnished  with  a  spine  at  their  apex. 


Diopsis  Sykesii.     G.  ~R.  Gray. 
a  denotes  the  natural  size. 


The  illustration  represents  the  Diopsis  Syhesii,  one  of  the  largest 
species  of  the  genus,  and  which  has  been  selected  as  possessing  the 
longest  eye-stalks  ;  these  processes  in  this  insect  are  of  a  pitchy  red 
colour,  and  the  body  is  of  the  same  tint.  The  head  and  thorax  are 
black,  and  the  wings  are  clouded  with  brown. 

But  little  is  known  of  the  habits  of  these  insects.  Colonel  Sykes, 
who  collected  great  numbers  of  the  above  species  during  his  residence 
in  India,  furnished  Mr.  Westwood  with  the  following  notice  respecting 
their  habitat  and  habits  : — 

"  Habitat. — The  hill  fort  of  HuvreechundercrLur,  in  the  western 
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ghauts  of  the  Deccan,  at  an  elevation  of  3900  feet  above  the  level  of 
the  sea,  19°  23'  N.  lat.,  73°  40'  E.  long. 

"  This  insect  affects  chasms  or  ravines  in  the  lofty  woods  which 
encircle  the  mountain  in  belts.  In  various  places,  where  the  sun-1 
beams  occasionally  pierce  the  woods  and  fall  upon  isolated  or  salient 
rocks  in  the  above  localities,  they  are  seen  in  myriads,  either  poising 
themselves  in  the  rays,  or  reposing  on  the  spots  on  which  the 
rays  fall." 

All  the  known  species  are  from  the  tropical  parts  of  the  Old  World. 
(Westwood,  Transactions  of  Linncean  Society.) 
DIOPTASE,  a  Silicate  of  Copper.  [Copper.] 
DIORITE,  a  rock  consisting  of  Albite  and  Hornblende,  also  called 
Greenstone. 

DIOSCO'REA,  a  genus  of  Plants  which  furnish  the  tropical 
esculents  called  Yams.  It  is  the  type  of  the  natural  order  Diosco- 
reacece.  The  genus  consists  of  perennial  fleshy-rooted  or  tuberous 
dioecious  plants,  with  annual  twining  stems,  broad  alternate  leaves 
having  a  somewhat  netted  arrangement  of  their  veins,  and  loose 
clusters  of  small  green  flowers.  The  corolla  and  the  calyx  taken 
together  consist  of  6  small  equal  segments,  which,  in  the  females, 
stand  upon  the  top  of  the  ovary.  The  male  flowers  have  6  stamens ; 
the  females  3  styles.  The  seed-vessel  is  a  thin  compressed  3-winged 
capsule,  containing  one  or  two  membranous  seeds. 

The  best  account  of  the  species  is  that  of  Dr.  Roxburgh,  who 
cultivated  seventeen  sorts  in  the  Botanic  Garden,  Calcutta ;  others 
are  known  to  botanists,  but  far  from  perfectly. 

D.  alata,  the  common  West  India  Yam.  It  is  a  native  of  the  West 
Indies,  but  is  met  with  in  the  East  Indies  also,  but  only  in  a  culti- 
vated state.  A  figure  of  it  is  given  in  Rheede's '  Hortus  Malabaricus,' 
vol.  vii.  t.  38,  under  the  name  of  Katsji-kelengu.  Its  tubers  are 
oblong,  brown  externally,  white  internally,  and  often  of  great  size, 
weighing  sometimes  as  much  as  30  lbs. ;  they  perish  after  the  first 
year,  if  left  in  the  ground,  having  first  produced  the  young  ones  that 
are  to  replace  them.  "  Besides  the  tubers  the  proper  roots  of  all 
these  plants  are  fibrous,  springing  from  and  chiefly  about  the  union 
of  the  stems  with  the  tubers,  and  spreading  in  every  direction."  The 
stems  are  furnished  with  four  crested  leafy  wings,  and  spread  to  a 
great  extent  twining  round  trees  and  bushes ;  they  often  bear  prickles 
near  the  ground.  The  first  leaves  that  appear  on  the  stem  ar  e 
alternate,  the  succeeding  are  opposite,  seated  on  long  stalks,  deeply 
heart-shaped  at  the  base,  sharp-pointed,  smooth,  with  from  five  to 
seven  ribs.  The  flowers  are  small  and  green,  and  appear  in  compound 
panicles.  The  remainder  of  the  species  are  very  similar  to  this  in 
general  characters ;  a  few  short  notes  will  sufficiently  indicate  their 
differences. 

D.  (jlobosa,  cultivated  in  Bengal  under  the  name  of  Choo-Puree- 
Aloo,  is  most  esteemed  of  the  Indian  Yams.  Its  flowers  are  highly 
fragrant ;  the  tubers  are  white  internally ;  the  leaves  arrow-headed. 

D.  rubella,  the  Guranya-Aloo,  is  another  Indian  sort  with  large 
tubers  stained  with  red  immediately  below  the  cuticle ;  it  is  much 
esteemed ;  its  tubers  are  sometimes  three  feet  long ;  its  flowers  are 
fragrant. 

D.  purpurea,  called  Lal-Guranya-Aloo  in  Bengal.  The  tubers  are 
permanently  stained  purple  throughout. 

At  Malacca  is  cultivated  another  purple-rooted  sort,  the  D.  atro- 
purpurea,  whose  tubers  are  large  and  irregular,  and  grow  so  near 
the  surface  of  the  ground  as  to  appear  in  dry  weather  through  the 
cracks  that  they  make  in  the  soil  by  raising  the  earth  over  them. 

Other  eatable  sorts  are  numerous,  but  are  less  valuable,  and 
therefore  not  cultivated.  In  Otaheite  the  D.  bulbifera,  which  bears 
small  fleshy  angular  tubers  along  the  stem  in  the  axils  of  the  leaves, 
is  the  favourite  species. 

It  is  not  a  little  remarkable  that  while  so  many  species  are  nutri- 
tious in  this  genus,  some  should  be  highly  dangerous  ;  but  such 
is  unquestionably  the  fact.  D.  Dmnionum  and  D.  triphylla,  both 
ternate-leaved  species,  have  very  nauseous  and  dangerous  tubers. 

DIOSCOREA'CEiE,  Yams,  the  Yam  Tribe,  a  natural  order  of 
Plants  belonging  to  the  class  Dictyogens.  They  are  particularly 
distinguished  by  the  following  characters  : — ■ 

Flowers  dioecious ;  calyx  and  corolla  superior ;  stamens  6 ;  ovary 
3-celled,  with  1  or  2-seeded  cells ;  style  deeply  trifid ;  fruit  leafy, 
compressed,  occasionally  succulent ;  embryo  small,  near  the  hilum,  in 
a  large  cavity  of  cartilaginous  albumen.  The  affinities  of  this  order 
are  with  Sinilacca  and  Aristolochiacew.  It  contains  6  genera  and  100 
species. 

All  the  species  are  twining  shrubs,  with  alternate  or  spuriously 
opposite  leaves.  They  consist,  with  the  exception  of  Tamus,  Black 
Bryony,  of  tropical  plants,  or  at  least  of  such  as  require  a  mild 
frostless  climate.  Some  of  them  produce  eatable  farinaceous  tubers, 
or  yams,  as  the  various  species  of  Dioscorea  and  Testudinaria  ;  but 
there  is  a  dangerous  acrid  principle  prevalent  among  them,  which 
renders  the  order  upon  the  whole  suspicious.  It  exists  in  a  perceptible 
degree  in  Tamus,  and  is  still  more  manifest  in  the  3-leaved  Dioscorea. 
[Tamus  ;  Testudinaria  ;  Dioscorea  ;  Raiania.] 

DIOSMA,  a  genus  of  Rutaceous  Shrubs  inhabiting  the  Cape  of 
Good  Hope.  They  have  alternate  simple  leaves,  strongly  marked 
with  dots  of  transparent  oil,  and  diffusing  a  powerful  odour  when 
bruised.    Some  of  the  species  are  offensive  to  the  European  taste,  as 
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1,  a  shoot  of  Raiania  cordata  ;  2,  a  male  flower  ;  3,  a  female  flower  ;  4,  II 
portion  of  a  ripe  fruit  with  the  seed  exposed  ;  5,  a  section  of  the  seed. 

the  Buckus  with  which  the  Hottentots  perfume  themselves,  and  which 
are  chiefly  yielded  by  D.  crenata  and  D.  serratifolia.  The  flowers  of 
most  are  white  ;  those  of  a  few  are  red.  By  most  modern  botanists 
the  old  genus  Diosma  is  broken  up  into  eight,  namely,  Adenandra, 
Coleonema,  Diosma  proper,  Euchcctis,  Acmadenia,  Baryosma,  to  which 
the  Buckus  belong,  Agathosma,  and  Macrostylis. 

The  following  are  the  best  known  species  of  the  old  genus 
Diosma : — 

D.  serratifolia  has  linear  lanceolate  leaves,  acuminate,  serrulated, 
smooth,  glandular  at  the  edges,  and  3-nerved.  The  flowers  are  lateral, 
white,  upon  short  axillary  br.acteate  peduncles.  This  species  is  an 
erect  shrub,  smooth  in  every  part,  and  growing  a  foot  or  so 
high ;  branches  tapering,  purplish,  long,  lax  ;  branehlets  somewhat 
whorled,  ternate  or  scattered,  angular,  purple,  twiggy,  incurved,  loose. 
Leaves  alternate  on  short  stalks,  ovate-oblong,  blunt,  flat,  smooth, 
deep  green  above,  paler  beneath,  dotted  with  sunken  glands,  th.6 
midrib  somewhat  keeled,  the  margin  scolloped,  glandular-dotted,  and 
shining.  Flowers  solitary,  white,  middle  sized.  Peduncles  filiform, 
shorter  than  the  leaves. 

D.  crenulata  is  an  upright  shrub  between  two  and  three  feet  high, 
with  twiggy  branches  of  a  brownish  purple  tinge.  The  leaves  are 
decussate,  spreading,  about  an  inch  long,  oval-lanceolate,  on  very  short 
petioles,  very  obtuse,  delicately  and  minutely  crenated,  quite  glabrous, 
rigid  and  quite  smooth  above  ;  the  peduncles  about  as  long  as  the 
leaf,  axillary,  and  terminal,  chiefly  from  the  superior  leaves. 

D.  crenata  (Linn.),  D.  serratifolia  (Vent.),  and  D.  crenulata  yield 
leaves  which  at  the  Cape  of  Good  Hope  are  termed  Buchu,  or  Bucco, 
and  which  are  sometimes  used  alone,  but  more  frequently  mixed. 
When  bruised  they  emit  a  strong  peculiar  odour  resembling  rosemary 
or  rue.    The  taste  is  aromatic,  but  not  bitter  or  disagreeable. 

Cadet  de  Gassincourt  analysed  the  leaves,  and  found  no  alkaloid, 
but  6-65  of  volatile  oil;  21-17  extractive;  2'15  resin;  63  lignin;  1-10 
chlorophylle.  Brandes  considers  the  extractive  to  be  peculiar,  and 
terms  it  Diosmin,  analogous  to  Cathartin.  The  volatile  oil  and  the 
extractive  appear  to  be  the  active  ingredients.  They  are  usually 
administered  in  the  form  of  infusion.  [Buchu,  in  Arts  and 
Sc.  Div.] 

DIOSPYROS  (from  5ioj  and  nvpbs,  which  may  be  translated  '  celes- 
tial food'),  a  genus  of  Plants  belonging  to  the  natural  order  Ebenacew. 
They  all  form  large  trees,  with  alternate  thick  often  coriaceous  leaves. 
The  flowers  are  usually  single  and  axillary,  the  male  and  female  flowers 
separate  or  united.  Calyx  and  corolla  4-cleft,  rarely  5-cleft.  Stamina 
often  8,  but  varying  in  different  species.  Germ  superior,  often  8-celled  ; 
cells  1-seeded ;  attachment  superior.  Styles  3  or  4,  rarely  5,  or  1,  and 
variously  divided.  Berry  from  1-  to  12-seeded,  often  8-seeded.  Embryo 
inverse,  and  furnished  with  albumen.  Male  flower  frequently  with 
twin  anthers.  The  species  are  found  chiefly  in  the  tropical  parts  both 
of  Asia  and  America,  as  in  the  Malayan  Archipelago  and  Peninsula, 
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and  in  almost  every  part  of  India.  One  species  extends  southward 
to  Australia  ;  one,  D.  Lotus,  to  Switzerland  ;  and  D.  Virginiana  into 
the  United  States  of  America.  As  some  are  remarkable  for  the  wood 
which  they  afford,  and  others  on  account  of  their  fruit,  it  is  necessary 
only  to  notice  a  few  of  each,  though  the  whole  require  the  labours  of 
a  monographist. 

D.  Ebenus,  the  Tine  Ebony,  and  that  which  is  considered  to  be  of 
the  best  quality,  is  a  large  tree,  a  native  of  Mauritius,  Ceylon,  and 
apparently  also  of  Madagascar ;  for  D.  lanceolata,  Poir.,  collected  by 
Commerson  in  that  island,  is  considered  the  same.  The  leaves  are 
very  smooth,  short,  petioled,  alternate,  bifarious,  oblong  in  shape, 
the  buds  very  hairy ;  male  flowers  sub-racemed,  with  about  twenty 
anthers,  the  hermaphrodite  solitary,  octandrous.  Large  quantities 
of  the  ebony  of  this  species  have  been  sometimes  imported  into 
Europe. 

Ebony  is  well  known  as  a  hard  black-coloured  wood  brought  from 
the  hot  parts  of  the  world.  The  Greek  name  is  c^epos,  from  which 
the  Latin  Ebenus  and  our  word  Ebony  have  been  immediately  derived. 
It  is  first  mentioned  by  Ezekiel,  xxvii.  15,  but  in  the  plural,  hobnem, 
where  the  men  of  Dedan  are  described  as  bringing  to  Tyre  horns  of 
ivory  and  ebony.  The  Persian  name,  abnoos,  is  that  by  which  it  is 
commonly  known  all  over  India;  it  is  probable  therefore  that  the 
name,  like  the  wood  itself,  had  an  eastern  origin.  From  its  hardness, 
durability,  susceptibility  of  a  fine  polish,  and  colour,  which  has  almost 
become  another  name  for  blackness,  ebony  has  always  been  in  high 
estimation,  and  in  the  present  day  is  much  used  for  mosaic  work  and 
ornamental  Mayings,  though  cheaper  woods  dyed  black  are  frequently 
substituted. 

Herodotus  (iii.  97)  mentions  ebony  as  part  of  the  presents  brought 
in  considerable  quantities  to  the'  king  of  Persia  by  the  people  of 
Ethiopia.  Dioscorides  describes  two  kinds — one  Ethiopian,  which 
was  considered  the  best ;  and  the  other  Indian,  which  was  intermixed 
with  whitish  stripes  and  spotted ;  and  hence  commentators  have  dis- 
puted whether  there  were  one  or  two  kinds  of  ebony.  But  the  fact 
is  that  several  trees  yield  this  kind  of  wood,  and  all  belong  to  the 
genus  Diospyros.  Owing  to  the  known  geographical  distribution  of 
this  genus,  the  ancients  must  have  derived  their  ebony  either  from 
the  peninsula  of  India  and  the  island  of  Ceylon,  or  by  the  coasting 
trade  from  Madagascar;  for  no  species  of  Diospyros  has  yet  bei  n 
discovered  by  botanists  in  the  upper  parts  of  Egypt  or  in  Abyssinia, 
though  it  is  not  improbable  that  some  may  be  found,  as  the  climate 
is  well  suited  to  their  existence. 

D.  Ebenaster.  This  is  also  a  tree  of  considerable  magnitude,  a 
native  of  Ceylon,  of  which  the  leaves  are  coriaceous  and  smooth  on 
both  sides,  and  the  buds  smooth. 

D.  reticulata  (Tessclaria,  Poir.)  is  another  elevated  tree,  a  native  of 
Mauritius,  of  which  the  heart-wood  forms  Ebony. 

D.  melanoxylon,  described  and  figured  by  Rumph,  iii.,  '  Corom. 
Plants,'  1  to  4G,  by  Dr.  Roxburgh,  is  the  Ebony-Tree  of  the  Coro- 
mandel  coast.  It  is  found  on  the  mountains  of  that  coast  as  well  as 
of  Malabar  and  in  Ceylon.  It  grows  to  be  very  large,  particularly  the 
male  tree,  of  which  the  wood  is  also  most  esteemed.  The  leaves, 
which  are  sub-opposite,  oval,  oblong,  obtuse,  and  villous,  are  deciduous 
in  the  cold  season,  the  new  ones  appearing  with  the  flowers  in  April 
and  May  ;  as  in  other  species,  it  is  only  the  centre  of  large  trees  that 
is  black  and  valuable,  and  this  varies  in  quantity  according  to  the  age 
of  the  tree.  The  outside  wood,  which  is  white  and  soft,  time  and 
insects  soon  destroy,  leaving  the  black  untouched.  The  ripe  fruit  is 
eaten  by  the  natives,  though  rather  astringent,  as  is  also  the  bark. 
D.  tomentosa  and  D.  lioylei  are  other  Indian  species  which  yield 
ebony. 

Several  species  of  the  genus  bear  fruit,  which,  though  clammy  and 
sub-astringent,  is  eaten  by  the  natives  of  the  countries  where  the  trees 
are  indigenous.  We  need  name  only  the  most  celebrated,  as  D.  lotus, 
a  native  of  Africa,  and  now  common  in  the  south  of  Europe,  which 
bears  a  small  yellow  sweetish  fruit  about  the  size  of  a  cherry,  and 
which  has  by  some  been  supposed  to  be  the  famous  Lotus  of  the 
Lotophagi ;  but  this  is  more  likely  to  have  been  the  J ujube,  called 
by  botanists  Zizyphus  Lotus. 

D.  Kaki  is  celebrated  in  China  and  Japan  :  specimens  introduced 
into  the  Botanic  Garden  of  Calcutta  were  found  to  be  identical  with 
others  from  Nepaul.  The  fruit  is  described  by  Dr.  Roxburgh  as  being 
tolerably  pleasant.  It  is  esteemed  in  China,  where  it  attains  the  size 
of  an  orange,  and  is  frequently  sent  to  Europe  in  a  dried  state,  and 
called  the  Date-Plum  of  China,  and  also  Keg-Fig  of  Japan. 

D.  discolor  of  the  Philippine  Islands  also  bears  a  fruit  which  is 
esteemed,  and  called  Mabolo. 

D.  Virginiana,  the  Persimmon-Tree,  is  indigenous  in  North  Ame- 
rica, especially  in  the  middle  and  southern  parts  of  the  United  States, 
where  it  attains  a  height  of  GO  feet,  but  it  does  not  flourish  beyond 
42°  N.  lat.  The  fruit  while  green  is  excessively  astringent,  but  when 
ripe,  and  especially  after  it  has  been  touched  by  the  frost,  it  is  sweet 
and  palatable.  The  fleshy  part  separated  from  the  seeds  is  made  into 
cakes,  which  are  dried  and  preserved.  A  kind  of  cider  has  also  been 
made  from  this  fruit,  and  a  spirituous  liquor  distilled  from  its  fer- 
mented infusion. 

1).  glutinosa  also  affords  a  fruit  which,  though  edible,  is  far  from 
palatable,  but  more  valuable  as  au  article  of  commerce.    The  tree  is 


middle-sized,  a  native  of  the  moist  valleys  amongst  the  mountains  of 
the  Circars,  and  all  along  the  foot  of  the  Himalayas  to  30°  N.  lat.  Sir 
^Villiam  Jones  first  mentioned  what  is  well  known  throughout  Bengal, 
that  the  astringent  viscid  mucus  of  the  fruit  is  used  for  paying  the 
bottoms  of  boats.  The  unripe  fruit  contains  a  large  proportion  of 
tannin,  and  its  infusion  is  employed  to  steep  fishing-nets  in  to  make 
them  more  durable. 

DIOTIS  (double-eared,  from  81j,  double,  and  ovs,  wt6s,  an  ear),  a 
genus  of  Plants  belonging  to  the  natural  order  Composites,  the  tribe 
Senecioniclce,  and  the  section  Anthemidece.  It  has  homogamous  disco'i- 
dal  heads  ;  florets  hermaphrodite,  tubular,  the  tube  compressed,  with 
two  auricles  at  the  base ;  the  receptacle  convex  with  concave  downy- 
topped  scales ;  the  involucre  bell-shaped,  imbricated ;  the  fruit 
is  compressed,  and  is  crowned  with,  the  persistent  auricled  tube  of 
the  corolla. 

D.  muritima  is  the  only  British  species.  The  whole  plant  is  densely 
cottony  and  white ;  the  stem  is  about  a  foot  high,  recumbent  below, 
densely  leafy  and  corymbose  above ;  the  leaves  sessile,  oblong,  obtuse, 
flat,  crenate,  persistent ;  the  heads  in  terminal  corymbose  tufts  ;  the 
flowers  are  yellow.  It  is  found  on  sandy  sea-shores,  but  is  a  rare 
plant.  Diotis  is  adopted  by  some  botanists  as  the  name  of  a  genus  of 
plants  belonging  to  the  Chenopodiacece,  the  Axyris  ceratoides  of 
Linna?us.  It  is  a  shrub  of  no  great  beauty,  and  is  found  wild  in 
Siberia,  and  some  parts  of  Austria.  It  thrives  well  in  a  light  soil, 
and  is  easily  increased  by  layers  or  cuttings  under  a  hand-glass. 

(Babington,  Manual ;  Koch,  Flora  Germanica.) 

DIOXYLITE,  a  native  Sulphato-Carbonate  of  Lead.  [Lead.] 

DIPHANITE.  [Prehnite.] 

DIPHUCE'PHALA,  a  genus  of  Coleopterous  Insects  belonging  to 
the  Letmellicornes,  section  Phyllopliagi. 

This  genus  appears  to  be  confined  to  Australia,  and  the  species  of 
which  it  is  composed  are  distinguished  from  those  of  allied  genera 
chiefly  by  their  having  the  clypeus  deeply  emarginated  ;  they  are  of 
an  oblong  form  ;  the  thorax  is  attenuated  anteriorly,  the  elytra  are 
somewhat  depressed,  and  the  abdomen  is  very  convex.  The  antenna? 
are  8-jointed,  and  the  club  is  composed  of  3  joints ;  the  anterior 
tibia?  are  generally  dentated  externally ;  the  anterior  tarsi  of  the 
males  have  the  four  basal  joints  dilated,  and  furnished  with  a  velvet- 
like substance  beneath,  and  all  the  claws  are  bifid. 

A  rich  golden-green  appears  to  be  the  prevailing  colour  of  those 
insects,  and  we  understand  that  they  are  found  on  flowers. 

D.  sericea  (Kirby)  is  nearly  half  an  inch  in  length,  of  a  golden- 
green  hue,  and  has  a  silk-like  gloss  on  the  upper  parts ;  the  legs  are 
red ;  the  anterior  tibia?  have  an  obtuse  tooth-like  process  on  the  outer 
side,  near  the  apex ;  the  head  and  thorax  are  very  thickly  and 
delicately  punctured;  the  elytra  are  covered  with  confluent  punc- 
tures, which  are  arranged  in  longitudinal  rows,  and  each  elytron  has 
two  smooth  elevated  stria?  ;  the  under  parts  of  the  body  are  covered 
with  white  scale-like  hairs.  This  is  the  largest  species  known  ;  there 
are  however  many  which  are  nearly  equal  to  it  in  size. 

(Transactions  of  the  Entomological  Society  of  London,  vol.  i.) 

DIPHYD^E.  [Acaleph 

DIPHYDES.  [Acaleph^.] 

DIPHYES.  [ACALEPHiE.] 

DIPHYLLIDIA.  [Inferobranchiata.] 

DIPHYSA.  [ACALEPH.E.] 

DIPLACA'NTHUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Old  Red-Sandstone  of  Scotland.  Agassiz  admits  four  species. 
(Reports  of  British  Association  for  1842.) 

DIPLAZIUM,  a  genus  of  Ferns.  The  rhizomas  of  one  species, 
D.  csculentum,  are  eaten. 

DIPLEU'RA,  a  genus  of  Trilobitcs,  proposed  by  Green. 

DIPLOCLINIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Begoniacece. 

DIPLOCTE'NIUM,  a  fossil  genus  of  Lamelliferous  Corals,  allied 
to  Turbinolia,  from  Ma?stricht.  [Madrephyelicea.] 

DIPLODACTYLUS,  a  genus  of  Lizards  established  by  Dr.  J.  E. 
Gray,  and  regarded  by  him  as  forming  a  new  genus  in  the  family  of 
Geckos. 

Generic  Character. — Scales  sub-conformable,  minute,  smooth ;  the 
abdominal  scales  rather  large ;  the  caudal  scales  annulate  and  larger  ; 
the  labial  scales  moderate,  distinct,  the  three  anterior  ones  on  each 
side  much  the  largest ;  no  gular  scales.  Tail  cylindrical,  ventricose. 
Toes  5,  5,  simple,  subequal,  subcylindrical,  the  points  subdilated, 
bifid  beneath,  with  two  oval  oblique  smooth  fleshy  discs ;  claws 
5,  5,  small,  very  retractile.    No  femoral  pores.  (Gray.) 

This  genus  differs  from  Phyllodaclylus  of  the  same  zoologist  in 
having  tho  under  sides  of  the  tips  of  the  toes  furnished  with  two 
rather  large  oblong  tubercles,  truncated  at  the  tip,  and  forming  two 
oval  discs  placed  obliquely,  one  on  each  side  of  the  claw,  instead  of 
having,  as  in  Pliyllodactylus,  two  membranaceous  scales.  The  scales 
of  Diplodactylus  are  moreover  uniform,  whilst  in  P/iyllodactylus  there 
is  a  row  of  larger  scales,  extending  along  the  back. 

D.  vittatus,  the  Yellow-Crowned  Diplodactyle.  Brown,  with  a 
broad  longitudinal  dorsal  fillet ;  limbs  and  tail  margined  with  rows 
of  yellow  spots. 

There  are  two  rows  of  rather  distant  small  spots  on  each  side  of 
the  body ;  the  spots  become  larger  on  the  upper  surface  of  the  tail, 
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aud  are  scattered  oil  the  limbs.  Length  of  head  and  body  two  inches, 
that  of  the  tail  an  inch  and  a  quarter.  It  is  an  inhabitant  of  Australia 
whence  it  was  brought  to  England  by  Mr.  Cunningham. 


The  Yellow-Crowned  Dililodactyle  [Diplodactylxu  vitlntus.) 
The  remaining  species  of  this  genus  in  the  '  British  Museum 
Catalogue'  are — D.  ornatus,  B.  occllatus,  a  native  of  Australia,  D. 
marmoratus,  from  Australia,  D.  bilineatus,  and  D.  Uneatus,  Cape  of 
Good  Hope. 

DI'PLODON,  Spix's  name  for  a  genus  of  Fresh-Water  Conchifers, 
Naiades  of  Lea.  [Na'i'adjs.] 
DIPLODONTA.  [Lucinilve.] 

DI'PLODUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Coal 
Formation  and  Mountain  Limestone.  (Agassiz.) 

DIPLOLEPIS,  a  genus  of  Insects  proposed  by  Geoffroy  for  some 
of  the  species  which  produce  Galls.  [Galls.] 

DIPLOPTERA,  a  divison  of  stinging  Hymeuopterous  Insects, 
including  the  various  species  of  Wasps,  and  distinguished  by  having 
the  upper  wings  folded  longitudinally  when  at  rest. 

DIPLO'PTERUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Old 
Red-Sandstone  of  Scotland,  three  species ;  and  from  the  coal  shale 
of  Leeds,  one  species.    (Agassiz,  Report  to  British  Association,  1842.) 

DIPLOTAXIS  (from  SittaoOs,  double,  and  rd^is,  an  arrangement, 
on  account  of  the  double  rows  of  seeds  in  each  cell),  a  genus  of  Plants 
belonging  to  the  natural  order  Cruciferce,  and  the  tribe  Brassicea: 
It  has  a  compressed  pod  and  subconvex  valves,  with  one  straight 
nerve,  and  the  seeds  oval  or  oblong,  in  two  rows.  The  species  are 
herbaceous  plants,  natives  of  Europe  aud  the  temperate  parts  of  Asia 
and  Africa.  There  are  two  British  species  :  D.  tenui/olia,  with  a 
leafy  branched  glabrous  stem,  shrubby  below  ;  and  D.  muralis,  with 
an  herbaceous  simple  hispid  stem.  The  former  is  a  fetid  plant  with 
large  yellow  flowers,  and  grows  on  old  walls,  and  is  not  an  uncommon 
plant  in  England  and  Scotland  ;  the  latter  is  a  rare  plant.  (Babington, 
Manual;  Loudon,  Encyclopcedia.) 

DIPPER.  [Merulid.e.] 

DIPSACA'CE^E,  TeazUworts,  the  Teazle  Tribe,  a  small  natural 
order  of  Exogenous  Plants,  with  monopetalous  flowers,  nearly  allied 
to  Compositu;  from  which  it  differs  in  the  ovule  being  pendulous 
instead  of  erect,  in  the  embryo  being  inverted,  in  the  anthers  being 
distinct,  not  syngenesious,  and  in  the  corolla  having  an  imbricated, 
not  valvate  aestivation.  In  habit  the  species  are  similar  to  Composites, 
having  their  flowers  constantly  arranged  in  heads.  It  embraces  6 
genera  and  about  150  species.  None  of  the  species  are  of  any  import- 
ance except  the  Fuller's  Teazle  (Bipsacus  Fullonum),  whose  prickly 
flower-heads  are  extensively  employed  in  carding  wool.  Many  of  the 
species  have  handsome  flowers,  especially  the  Scabioses,  and  are 
cultivated  in  the  gardens  of  the  curious.  Purple  and  Starry  Scabioses 
are  common  hardy  annuals.    [Dipsacus  ;  Knautia  ;  Scabiosa.] 

DIPSACUS,  a  genus  of  Plants,  the  type  of  the  natural  order 
Dipsacaceee.  It  has  the  following  characters  : — The  calyx  is  cup- 
shaped,  the  involucel  forming  a  thickened  margin  to  the  ovary;  the 
corolla  4-fid ;  the  receptacle  with  spinous  scales  shorter  than  the 
involucre  ;  the  fruit  with  four  sides  aud  eight  little  depressions.  The 
species  are  erect  prickly  or  pilose  biennial  herbs.  The  leaves  are 
opposite ;  the  heads  of  flowers  are  terminal,  and  the  corollas  lilac- 
coloured,  yellow,  or  white. 

D.  sylvestris,  the  Wild  Teazle,  has  opposite  undivided  leaves ;  the 
scales  of  the  receptacle  straight,  at  the  end  longer  than  the  flowers, 
involucre  curved  upwards ;  the  stem  is  five  or  six  feet  high,  prickly, 
leafy,  branched.  It  is  a  native  of  Great  Britain,  and  common  in 
hedges  and  by  road-sides.  The  water  which  collects  in  the  counated 
leaves  has  a  reputation  for  curing  warts,  and  also  as  a  cosmetic 
amongst  the  country  people  ;  hence  Ray  conjectures  it  has  one  of  its 
names,  Labrum  Veneris. 

D.  Fullonum,  the  Fuller's  Teazle,  has  the  scales  of  the  receptacle 
hooked  at  the  end  as  long  as  the  flowers;  involucres  reflexed.  This 
plant  is  extensively  cultivated  in  Great  Britain,  especially  in  the 
north  and  west  of  England,  on  account  of  the  use  of  its  hard  recurved 
epiny  scales  in  the  preparation  of  woollen  cloth.  In  this  way  it  has 
been  probably  introduced.  The  most  useful  kinds  are  grown  on 
the  continent  of  Europe,  where  it  is  an  undoubted  native.  [Teazle, 
in  Arts  and  Sc.  Div.] 

D.  pilosus  has  the  leaves  stalked,  with  a  leaflet  at  the  base  on  e>;ch 
side.  The  heads  of  the  flowers  are  small.  It  grows  in  moist  shady 
places,  and  is  a  native  of  England  aud  the  whole  of  Europe. 

There  are  many  other  species  of  Dipsacus,  but  they  are  of  little 
importance. 


A  portion  of  the  upper  part  of  Dipsacus  Fit  than  m. 
1,  a  flower  with  the  hard  spiny  bract  from  which  it  springs  ;  2,  a  corolla 
with  two  of  the  stamens,  and  the  ovary  containing  a  pendulous  ovule  much 
magnified  ;  3,  a  longitudinal  section  of  a  fruit,  with  the  pendulous  seed  and  the 
inverted  embryo. 

DIPSAS  (Laurenti),  Bungams  (Oppel),  a  genus  of  Serpents,  placed 
by  Cuvier  under  the  great  genus  Coluber.  Body  compressed,  much 
less  than  the  head ;  scales  of  the  spinal  row  of  the  back  larger  than 
the  others. 

D.  Jndica,  Cuvier;  Coluber  Bucephalus,  Shaw.  Black,  anuulated 
with  white. 

The  cut  in  the  next  page,  from  Guerin  ('Icouog.')  will  illustrate  the 
form. 

The  term  Dipsas  is  also  used  by  Dr.  Leach  to  distinguish  a  genus 
of  Fresh-Water  Conchifers  ;  and  he  states  that  its  systematic  situation 
is  between  Unio  and  Anodonta  (Anodon);  Unio  of  Sowerby  ;  Naiades 
of  Lea.    [Na'i'ad2E.  ] 

DIPSASTRiEA.  [Madrephtllicea.] 

DI'PTERA,  one  of  the  orders  into  which  Insects  are  divided. 
This  name  was  first  applied  by  Aristotle,  and  has  subsequently  been 
adopted  by  almost  all  entomologists  to  designate  those  insects  the  most 
striking  characteristic  of  which  is  the  possession  of  two  wings  only. 

The  common  House-Fly  and  Blue-Bottle-Fly  afford  familiar  examples 
of  this  order.  Some  Dipterous  Insects  however  are  destitute  of  wings 
(such  as  the  species  of  the  genera  Melophayus,  Nyctcrobia,  &c.) ;  hence 
it  is  necessary  that  we  should  here  notice  other  peculiarities  observuble 
in  these  insects. 

The  Diptera  have  6  legs  furnished  with  5-jointed  tarsi,  a  proboscis, 
2  palpi,  2  antenna;,  3  ocelli,  and  2  halteres,  or  poisers. 

The  wings  are  generally  horizontal  in  their  position  and  transparent ; 
their  nervures  are  not  very  numerous,  aud  are  for  the  most  part  longi- 
tudinally disposed,  a  character  in  which  the  wings  of  Dipterous  Insects 
differ  from  those  of  the  orders  Neuroptera  and  Hymenoptera. 

The  proboscis,  situated  on  the  under  part  of  the  head,  is  generally 
short  and  membranous,  and  consists  of  a  sheath  (or  part  analogous  to 
the  under  lip  or  labium  in  mandibulate  insects),  which  serves  to  keep 
in  situ  other  parts  of  the  mouth,  which  when  they  are  all  present 
represent  the  mandibles,  maxillre,  tongue,  and  labium. 

There  are  however  considerable  modifications  iu  the  structure  of 
the  proboscis  :  in  some  it  is  long,  slender,  and  corneous ;  and  the 
number  of  inclosed  pieces,  which  are  generally  very  slender  and  sharp, 
varies  from  two  to  six, 

It  is  evident  that  this  structure  of  mouth  is  adapted  only  to  the 
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extraction  and  transmission  of  fluids ;  and  when  these  fluids  are  con- 
tained within  any  moderately  tough  substance,  the  parts  inclosed  by 
the  sheath  of  tbe  proboscis  are  used  as  lancets  in  wounding  and 
penetrating  so  as  to  allow  the  escape  of  the  fluid,  which  by  their 
pressure  is  forced  to  ascend  and  enter  the  oesophagus. 

The  palpi  are  situated  at  the  base  of  the  proboscis.  The  antennre 
are  placed  on  the  fore  part  of  the  head,  and  approximate  at  their 
base  ;  they  are  generally  small  and  3-jointed  ;  the  last  joint  however 
is  often  furnished  with  an  appendage  called  the  stylet,  which  is  con- 
siderably diversified  not  only  in  form  but  in  its  position. 

In  some  of  the  insects  of  this  order,  the  Tipulidce  [Tipulid^e]  for 
instance,  the  antenna?  are  long  and  composed  of  numerous  juints; 
and  in  the  Oulicides  [Culicides]  they  resemble  little  plumes. 

The  eyes  in  Dipterous  Insects  are  generally  large,  especially  in  the 
male  sex,  where  they  often  occupy  nearly  the  whole  of  the  head. 

The  Halteres,  or  Poisers,  are  two  small  organs  of  a  slender  form, 
and  furnished  with  a  knob  at  their  apex,  situated  at  the  base  of  the 
thorax  on  each  side,  and  immediately  behind  the  attachment  of  the 
wings.  These  organs  have  been  considered  by  many  as  analogous  to 
the  under  wings  of  four-winged  insects.  Latreille  and  others  however 
have  come  to  a  different  opinion,  from  the  circumstance  of  their  not 
being  attached  to  the  same  part  of  the  thorax.  The  use  of  these 
organs  is  not  yet  ascertained  ;  it  is  however  supposed  by  some  that 
the  little  knob  which  we  mentioned  is  capable  of  being  inflated  with 
air,  and  that  they  serve  to  balance  the  insect  during  flight,  at  which 
time  these  organs  are  observed  to  be  in  rapid  motion. 

As  regards  the  thorax,  it  is  only  necessary  here  to  observe  that 
the  chief  part  of  that  which  is  visible  from  above  consists  of  the 
meso-thorax  ;  the  prothorax  and  metathorax  being  comparatively 
small. 

The  scutellum  varies  considerably  in  form,  and  is  sometimes  armed 
with  spines  ;  we  find  it  developed  in  an  extraordinary  manner  in  the 
genus  Celyphus  (Dalman),  where  it  is  very  convex,  and  covers  the 
whole  abdomen. 

The  abdomen  seldom  presents  more  than  seven  distinct  segments ; 
its  form  is  very  variable. 

Dipterous  Insects  undergo  what  is  termed  a  complete  transforma- 
tion. Their  larva;  are  devoid  of  feet,  and  have  a  head  of  the  same 
soft  substance  as  the  body,  and  without  determinate  form.  The  parts 
of  the  mouth  exhibit  two  scaly  pointed  plates.  The  stigmata  are 
nearly  all  placed  on  the  terminal  segment  of  the  body.  When  about 
to  assume  the  pupa  state,  they  do  not  cast  their  skin  (as  is  the  case 
with  the  larvce  of  most  insects),  but  this  becomes  gradually  hardened, 


and  after  a  time  the  animal  assumes  the  pupa  state  within,  so  that 
the  skin  of  the  larva  forms  as  it  were  a  cocoon. 

There  are  however  exceptions  to  this  rule,  for  many  change  their 
skin  before  they  assume  the  pupa  state,  and  some  spin  cocoons. 

We  may  here  observe,  that  in  some  of  the  species  of  the  genus  Sar- 
cophaga  the  eggs  are  hatched  within  the  body  of  the  mother,  whence- 
the  insect  first  makes  its  appearance  in  the  larva  state ;  and  in  the 
Pupipara  not  only  are  the  eggs  hatched  within  the  body  of  the  parent, 
but  the  larva;  continue  to  reside  there  until  their  transformation  into 
pupa?. 

As  regards  the  habits  of  Dipterous  Insects,  they  will  be  found 
under  the  heads  of  the  several  families  and  genera  ;  we  shall  therefore 
conclude  by  noticing  the  two  great  sections  into  which  this  order  is 
divided  by  Macquart.    These  are  the  Nemocera  and  the  Brachocera. 

The  species  of  these  two  sections  are  distinguished  chiefly  by  the 
number  of  joints  of  the  antenna;  and  palpi.  Their  characters  are  as 
follows  : — ■ 

Section  1.  Nemocera. — Antennrc  filiform  or  setaceous,  often  as  long 
as  the  head  and  thorax  together,  and  composed  of  at  least  six  joints  ; 
palpi  composed  of  four  or  five  joints ;  body  generally  slender  and 
elongated ;  head  small ;  proboscis  sometimes  long  and  slender,  and 
inclosing  six  lancets  ;  sometimes  short  and  thick,  having  but  two 
lancets  ;  thorax  large  and  very  convex ;  legs  long ;  wings  long,  and 
with  elongated  basal  cells. 

Section  2.  Brachocera. — Antenna;  short,  composed  of  three  joints, 
the  third  joint  generally  furnished  with  a  stylet ;  palpi  composed  of 
one  or  two  joints ;  head  usually  hemispherical,  and  as  broad  as  the 
thorax ;  proboscis  either  long,  slender,  coriaceous,  and  protruded,  or 
short,  thick,  and  retracted,  and  containing  either  six,  four,  or  two 
lancets;  thorax  moderately  convex  ;  legs  usually  of  moderate  length  ; 
wings  with  the  basal  colls  rather  short. 

(Wiedemann,  Diiitcra  Exotica,  8vo,  1821  ;  Meigen,  Systematische 
Bcschreibung  der  bekannten,  Europdischen  zweifliigelingen  Insekten, 
t>  vols.  8vo,  with  figures  ;  Macqirart,  in  the  Suites  d,  Buffon,  Histoire 
des  Insectes,  '  Dipteres,'  2  vols.  8vo. ;  Kirby  and  Spence,  Introduction 
to  Entomology;  Walker,  British  Museum  Catalogue,  'Diptera'  in 
Insecta  Britannica.) 

DIPTERA'CE^E,  or  DIPTEROCARPEiE,  Dipterads,  an  important 
order  of  East  Indian  Exogenous  Polypetalous  Trees.  They  have  a 
tubular  unequal  permanent  calyx,  with  five  lobes,  which  after  flower- 
ing become  leafy  and  very  much  enlarged,  surmounting  the  fruit  with- 
out adhering  to  it.  There  are  five  petals,  with  a  contorted  aestivation, 
an  indefinite  number  of  awl-pointed  narrow  anthers,  and  a  few-celled 
superior  ovary,  with  two  pendulous  ovules  in  each  cell ;  of  these  all 


Diptcrocarpus  gracilis. 
1 ,  two  of  the  etiiitirm  ;  2,  h  ripe  fruit  summiidcd  by  the  calyx  whose  scg 
meats  have  become  large  and  leafy,  and  very  unequal, 
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are  eventually  abortive,  except  one,  which  forms  the  interior  of  a  hard 
dry  leathery  pericarp.  The  seed  is  solitary,  contains  no  albumen,  and 
has  an  embryo  with  two  large  twisted  and  crumpled  cotyledons,  and 
a  superior  radicle.  The  leaves  are  long,  broad,  alternate,  rolled  inwards 
before  they  unfold,  with  strong  straight  veins  running  obliquely  from 
the  midrib  to  the  margin,  and  oblong  deciduous  stipules  rolled  up 
like  those  of  a  Magnolia.  The  affinities  of  this  order  are  with  Tiliacea: 
and  Corylacea>.  on  the  one  side,  and  Clusiacece  and  Ternstromiacew  on 
the  other. 

The  different  species  produce  a  number  of  resinous,  oily,  and  other 
substances ;  one  a  soi-t  of  camphor  [Dryobalanops]  ;  another  a  fra- 
grant resin  used  in  temples  ;  a  third,  Gum  Animi ;  while  some  of  the 
commonest  pitches  and  varnishes  of  India  are  procured  from  others. 
Rhal,  or  Dhoona,  a  resin  burned  in  the  temples  of  India,  is  produced 
by  Shorea  robusta.  Saul,  the  best  timber  in  India,  is  furnished  by  the 
same  tree.  It  contains  7  genera  and  47  species.  [Dipterocarpus  ; 
Dryobalanops  ;  Vateria.] 

DIPTERIX.  [Coumarouna.] 

DIPTEROCARPUS,  a  genus  of  East  Indian,  and  chiefly  insular 
Trees,  the  type  of  the  natural  order  Dipteracem.  Blume  gives  the 
following  essential  characters  : — "Calyx  irregularly  5-lobed  at  the 
mouth  ;  the  two  opposite  segments  very  long  and  ligulate  ;  petals 
five,  convolute  when  unexpanded  ;  stamens  numerous  ;  anthers  long, 
linear,  terminating  in  an  awl-shaped  point ;  nut  rather  woody,  and 
1-celled  and  1-seeded  by  abortion,  inclosud  in  the  enlarged  calyx." 
The  species  are  described  as  enormous  trees,  abounding  in  resinous 
juice,  with  erect  trunks,  an  ash-coloured  bark,  strong  spreading  limbs, 
and  oval  leathery  entire  leaves,  with  pinnated  veins.  The  flowers  are 
large,  white  or  pink,  and  deliciously  fragrant.  The  pubescence  is 
always  stellate  when  present.  The  resinous  juice  of  D.  trinervis,  a 
tree  from  150  to  200  feet  high,  inhabiting  the  forests  of  Java,  is  made 
into  plaisters  for  ulcers  and  foul  sores  ;  and  when  dissolved  in  spirit 
of  wine,  or  formed  into  an  emulsion  with  white  of  egg,  acts  upon  the 
mucous  membranes  in  the  same  way  as  balsam  of  copaiva.  Dryoba- 
lanops Camphora,  the  Camphor-Tree  of  Sumatra,  is  usually  referred 
to  this  genus  ;  but,  according  to  Blume,  is  really  a  distinct  genus. 
[Dryobalanops.] 

DI'PTERUS,  a  genus  of  Fossil  Fishes,  from  the  Old  Red-Sandstone 
of  Caithness  and  Herefordshire.  (Valenciennes  and  Pentland,  Oeol. 
Trans.,  2nd  series,  vol.  iii.) 

DIPUS.  [MURIDiE.] 

DIPYRE,  a  variety  of  Scapolite.  It  occurs  with  talc  in  the  Pyre- 
nees, and  contains — 

Silica  55 '5 

Alumina  24 '8 

Liiae    ........  9'6 

Soda  9-4 

It  has  a  specific  gravity  of  2'65. 

DIRCA,  a  genus  of  Plants  belonging  to  the  natural  order  Thyme- 
leaccw.  It  has  a  campanulate  calyx,  with  an  obsolete  unequal  limb  ; 
eight  capillary  projecting  filaments  inserted  into  the  middle  of  the  tube, 
alternately  longer  ;  the  style  incurved  at  the  apex.  This  is  an  Ameri- 
can genus,  with  a  single  species,  the  D.  palustris.  It  is  remarkable 
for  growing  in  watery  places,  and  is  called  Bois  de  Plomb  by  the 
French.  It  is  found  in  the  low  woods  of  North  America,  bearing  the 
severest  cold,  and  the  greatest  heat  of  the  various  parts  of  the  United 
States.  It  is  an  irregular  shrub,  with  a  tendency  to  a  horizontal 
direction  in  its  branches.  The  flowers  are  yellow,  and  appear  before 
the  leaves,  and  when  young  they  are  inclosed  within  a  small  hairy 
bud,  occupying  a  sheath  or  cavity  in  the  end  of  each  flowering  branch. 
The  fruit  is  a  small,  oval,  acute,  red,  1-seeded  berry.  This  plant  is 
in  all  its  parts  very  tough,  and  the  twigs  are  used  for  making  rods, 
the  bark  for  ropes,  baskets,  &c.  The  bark  is  acrid,  and  in  doses  of 
six  or  eight  grains  it  produces  heat  in  the  stomach,  and  brings  on 
vomiting.  It  also  acts  as  a  vesicatory  when  applied  to  the  skin,  and 
in  small  doses  as  a  cathartic.  The  fruit  possesses  narcotic  properties, 
and  produces  effects  upon  the  system  similar  to  those  of  Stramonium. 
Snails  are  observed  to  be  very  fond  of  this  plant,  when  it  is  culti- 
vated. In  its  cultivation,  layers  require  two  years  before  they 
produce  roots.  It  cannot  be  propagated  in  this  country  either  by 
cuttings  or  seeds.  (Loudon,  Encyclopedia  of  Plants  ;  Lindley,  Flora 
Medica.) 

DISA'STER,  a  subdivision  of  Echinodermata,  including  Spatangus 
.oral's  of  Phillips.    From  the  Oolite.  (Agassiz.) 

DISCARIA,  a  genus  of  Plants  belonging  to  the  natural  order  Bham- 
nacem.  One  species,  D.  febrifuga,  yields  the  Quina  of  Brazil,  which 
is  employed  as  a  febrifuge  and  a  tonic. 

DISCO'BOLI,  the  third  family  of  the  Malacopterygious  Osseous 
Fishes  iu  the  arrangement  of  Cuvier.  The  distinguishing  character 
is  the  presence,  on  the  under  surface  of  the  body,  of  a  disc  composed 
of  the  imited  ventral  fins.  The  fisliGS  of  this  family  are  popularly 
known  as  Suckiug-Fishes.  The  most  common  and  most  remarkable 
species  inhabiting  the  British  seas  is  the  Lump-Sucker  (Cycloptcrus 
Lumpus).  It  is  a  large-bodied  small-finned  fish,  bearing  on  its  back 
an  elevated  crest  or  ridge,  and  having  a  powerful  sucker  under  its 
throat,  formed  of  the  combined  pectorals  and  ventrals.  Before  the 
Spawning  season  it  is  of  a  brilliant  crimson  colour  mingled  with 
orange,  purple,  and  blue,  but  afterwards  changes  to  a  dull  blue  or 


lead  colour.  When  full  grown  it  is  rough  with  tubercles,  but  when 
very  young  is  smooth  and  beautiful,  marked  with  brilliant  stripes  of 
various  hues.  In  the  seas  of  the  Orkneys,  in  June,  numbers  of  the 
young  fish,  half  an  inch  in  length,  are  seen  swimming  around  floating 
sea-weeds.  For  a  long  time  they  were  supposed  to  belong  not  only  to 
a  different  species,  but  even  to  a  different  genus.  In  the  old  fish  the 
sucker  is  so  powerful  that  a  pail  of  water,  containing  some  gallons, 
has  been  lifted  up  by  a  person  holding  the  tail  of  a  Cyclopterus  adhering 
to  the  bottom.  It  lives  on  young  fish.  It  is  brought  to  market,  but 
oftener  as  a  curiosity  than  as  an  article  of  food.  The  Cycloptcrus 
Lumpus  ranges  from  the  shores  of  Greenland  to  those  of  the  south  of 
England,  and  westward  as  far  as  the  coast  of  North  America.  Another 
genus  of  this  family  is  Lepadogasler,  consisting  of  a  number  of  small 
fishes  which  have  two  discs  on  the  under  surface  of  their  bodies,  the 
one  formed  by  the  pectoral  fins  and  the  other  by  the  ventrals.  They 
adhere  to  stones,  rocks,  and  shells  by  these  discs.  They  have  wedge- 
shaped  defenceless  bodies,  smooth  and  without  scales,  often  painted 
with  the  most  brilliant  and  defined  colours.  The  Sea-Snail,  or  Liparis, 
is  a  third  genus  of  this  family,  the  species  of  which  resemble  gobies 
in  form.  They  are  found  under  stones  at  low-water  mark,  and  are 
not  so  brilliantly  coloured  as  others  of  the  tribe.  They  are  furnished 
with  a  single  sucker  formed  by  the  united  ventrals  and  pectorals. 

DISCOI'DEA,  a  genus  of  Echinodermata,  in  which  are  ranked,  by 
Gray  and  Agassiz,  several  species  generally  referred  to  in  works  on 
organic  remains  under  the  title  of  Galerilcs.  They  belong  to  the 
Chalk,  Greensand,  and  Oolite. 

DISK,  or  DISC,  a  term  iu  Botany  signifying  any  ring  or  whorl  of 
glands,  scales,  or  other  bodies  that  surround  the  base  of  an  ovary,  inter- 
vening between  it  and  the  stamens.  In  its  most  common  state  it  is  a 
fleshy  wax-like  ring  as  in  the  orange ;  it  frequently  forms  a  yellowish 
lining  to  the  calyx,  as  in  the  plum  and  cherry  ;  and  not  unfrequently 
rises  up  like  a  cup  around  the  ovary,  as  iu  the  tree  preony.  The  latter 
renders  it  probable  that  the  disk  is  nothing  but  an  inner  whorl  of 
rudimentary  stamens.  Previously  to  the  expansion  of  the  flower  the 
disk  contains  fsccula,  and  is  dry  and  brittle  ;  but  after  the  blossom 
unfolds,  it  perspires  a  sweet  honey-like  fluid,  and  becomes  tough, 
absorbing  oxygen  and  parting  with  carbonic  acid. 

DISSEPIMENTS,  the  partitions  in  the  inside  of  a  fruit  which  are 
formed  by  the  union  of  the  sides  of  its  constituent  carpels.  Dissepi- 
ments are  therefore  necessarily  alternate  with  the  stigma.  When 
partitions  which  do  not  bear  this  relation  to  the  stigma  occur  in  the 
inside  of  a  fruit,  they  are  called  Phragmata,  or  spurious  dissepiments, 
as  in  the  Cathartocarpus  fistula,  where  they  are  horizontal,  and 
in  Verbena,  where  they  are  vertical. 

DISTHENE,  a  name  for  Kyanite.  [Kyanite.] 

DI'STICHOUS,  a  term  in  Botany,  signifies  'arranged  in  two  rows,' 
as  the  grains  in  an  ear  of  barley,  and  the  florets  in  a  spikelet  of  quaking- 
grass. 

DISTOMA.  [BOTRYLLIDiB.] 

DITHYROCA'RIS,  a  fossil  genua  of  Crustaceans,  so  named  by  Dr. 
Scouler.  It  occurs  in  Tyrone  and  Derry.  D.  Colei  and  D.  orbicularis 
are  described  in  Portlock's  '  Geological  Report'  on  those  counties. 

DITRU'PA,  a  genus  of  Annelida,  founded  by  the  Rev.  M.  J. 
Berkeley,  and  which,  from  its  having  been  previously  confounded 
with  the  species  of  an  entirely  distinct  genus  (Dentalium),  and  some 
circumstances  respecting  its  capture  in  a  living  state,  requires  parti- 
cular notice.    It  has  the  following  characters  : — ■ 

Shell  free,  tubular,  open  at  both  ends.  Operculum  fixed  to  a 
conical  pedicellated  cartilaginous  body,  thin,  testaceous,  concentrically 
striate.  Branchire  twenty-two,  in  two  sets,  not  rolled  up  spirally, 
flat,  broadest  at  the  base,  feathered  with  a  single  row  of  cilia.  Mantle 
rounded  behind,  slightly  crisped,  denticulated  in  front,  strongly 
puckered  on  either  side.  Fascicles  of  bristles,  six  on  each  side. 
(Berkeley.) 

Mr.  Berkeley  states  that  a  few  of  the  specimens  of  sand,  gravel,  &c, 
from  different  parts  of  the  great  bank  running  parallel  with  the 
north-west  coast  of  Ireland,  obtained  by  Captain  A.  Vidal,  R.N., 
during  the  extensive  soundings  made  by  that  officer  in  the  summer  of 
1830,  whilst  in  search  of  Aitkin's  Rock,  were  placed  in  his  hands, 
when  he  found  among  them  several  specimens  of  the  shell  of  a 
testaceous  animal,  which  proved  to  be  the  Dentalium  subulalum  of 
Deshayes,  and  identical  with  the  Madeira  specimens  ;  the  only  points 
of  difference  being  a  paler  hue,  and  an  almost  total  _ absence  of  the 
constriction  near  the  orifice,  the  former  being,  as  Mr.  Berkeley 
observes,  exactly  such  as  might  be  expected  from  the  occurrence  of 
the  species  in  a  higher  latitude,  and  the  latter  so  variable  as  not  to 
throw  any  doubt  on  its  specific  identity.  Having  previously  been 
convinced,  from  Mr.  Lowe's  specimen,  that  the  animal  was  not  a 
Dentalium,  but  an  Annelide,  Mr.  Berkeley  requested  Captain  Vidal  to 
preserve  in  spirit  during  the  following  summer,  when  operations  on 
the  bank  were  to  be  resumed,  whatever  animals  he  should  procure 
alive  in  sounding,  and,  if  possible,  specimens  of  the  so-called  Denta- 
lium, at  the  same  time  noting  the  depth  at  which  they  were  taken. 
The  result  was  the  capture  of  the  shell  with  the  included  animal, 
which  enabled  Mr.  Berkeley  to  establish  the  genus  named  at  the  head 
of  this  article.  The  animals  of  the  Madeira  and  British  specimens 
proved  to  be  perfectly  identical. 

It  appears  from  Mr,  Berkeley's  paper,  that  the  shells  first  handed 
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to  him  by  Captain  Vidal  occurred  in  fine  sand,  at  various  distances 
from  the  coast,  in  lat.  55°,' at  great  depths — from  60  to  120  fathoms. 
After  speaking  of  the  animals  preserved  in  spirit,  and  stating  that 
Captain  Vidal  noted  the  depth  at  which  each  specimen  was  taken, 
Mr.  Berkeley  remarks  that  the  so-called  Dentalium  did  not  occur  at 
any  less  depth  than  63j  fathoms,  and  twice  (on  one  occasion  off  St. 
Kilda)  it  occurred  at  171  fathoms.  Nothing  could  be  concluded  as 
to  habit,  from  the  manner  in  which  the  shells  were  imbedded  in  the 
tallow  (with  which  the  lead  was  armed) ;  but  this  was  of  the  less 
consequence,  says  Mr.  Berkeley,  because  it  had  appeared,  from  Mr. 
Lowe's  information,  that  the  animals  are  found  in  great  numbers 
together,  in  masses  of  a  conglomerate  (if  it  may  be  so  called)  of  mud 
and  various  marine  substances,  the  broader  end  only  appearing  above 
the  surface.  Mr.  Berkeley  infers,  from  the  great  difference  in  the 
diameter,  that  the  narrow  or  posterior  end  is  gradually  absorbed  in 
the  course  of  growth. 

Mr.  Berkeley  is  of  opinion  that,  notwithstanding  the  resemblance 
of  the  shell  to  that  of  true  Dentalia,  it  is  most  nearly  allied  to 
Serpula ;  but  evidently  distinct,  in  having  an  unattached  shell  (for 
there  is  no  evidence  to  lead  to  a  suspicion  that  it  is  attached,  even  in 
infancy),  and  especially  in  possessing  a  posterior  as  well  as  anterior 
aperture.  He  thinks  that  other  species  of  so-called  Dentalia  may  be 
found  to  belong  to  the  genus  Ditrupa.  One  at  least,  he  observes, 
does  so  belong,  namely,  Dentalium  Gadus,  Mont.  (D.  coarctation, 
Lam.).  He  thinks  it  highly  probable  that  other  minute  British 
Dentalia  will  prove  to  possess  an  animal  of  like  structure,  though 
possibly,  even  in  that  case,  it  would  be  requisite  to  place  them  in  a 
distinct  genus. 


Ditrupa  stibttlata,  magnified. 
a,  the  animal ;  i,  one  of  the  branchiae ;  c,  a  portion  of  the  anterior  part  of 
the  mantle  ;  d,  operculum.    ('  Zool.  Journ.'  vol.  v.) 

DITTANY  OF  CRETE,  the  common  name  of  the  woolly  labiate 
Plant  called  Origanum  Dictamnus  or  Amaracus  Dictamnus. 
DIURIS,  a  genus  of  curious  Orchidaceous  Plants,  from  Australia. 

DIVERS.  [COLYMBID.E.] 

DIVI  DIVI.  [Cesalmnia.] 

DIVI  LADNER,  the  Forbidden  Fruit  of  the  Ceylonese.  It  is 
produced  by  a  species  of  Tabemwmontana. 

DOCK,  the  common  name  of  many  perennial  tap-rooted  species  of 
the  genus  Rumex.  They  do  not  multiply  by  division  of  the  root,  but 
their  seeds  are  dispersed  in  such  abundance  that  they  become  a 
serious  nuisance  in  cultivated  land  if  they  are  not  extirpated.  The 
only  two  methods  of  doing  this  are  either  by  tearing  or  digging  them 
up,  which  is  so  slow  as  scarcely  to  be  adopted  in  practical  husbandry, 
or  by  constantly  hoeing  up  their  young  shoots  ;  by  the  latter  means 
they  usually  may  be  destroyed  in  a  single  summer.  [Rumex.] 

DOCLEA.  [Maiadje.] 

DODDER.  [CrjSCUTACEiE.] 

DODECAGY'NIA,  the  name  of  any  order  in  the  Linnaoan  classifi- 
cation of  plants  wherein  the  number  of  styles  is  twelve. 

DODECA'NDRIA,  the  twelfth  class  in  the  Linnsean  classification 
of  plants.  It  contains  species  having  twelve  or  about  twelve  stamens, 
provided  they  do  not  adhere  by  their  filaments. 

DODO  (Didus),  a  genus  of  extinct  Birds,  of  whose  existence  in 
the  16th  and  17th  centuries  there  is  abundant  evidence.  As  this  is 
one  of  the  few  instances  in  which  any  history  has  been  left  of  the 
extinction  of  a  race  of  animals,  we  proceed  to  draw  attention  to 
the  more  prominent  facts. 

It  appears  that  Vasco  de  Gama,  after  having  doubled  the  Cape  of 
Good  Hope  (Cabo  Tormentoso,  or  Cape  of  Storms)  in  1497,  discovered 
at  60  leagues  beyond  it  a  bay,  Angra  de  San  Blaz,  near  an  isle,  where 
he  saw  a  very  great  number  of  birds  of  the  form  of  a  goose,  but  with 
wings  like  those  of  the  bats,  which  the  sailors  called  Solitaries.  On 
their  return  in  1499,  the  Portuguese  touched  again  at  San  Blaz,  I 
where  they  took  a  great  number  of  these  birds,  and  comparing  them 
to  swaus,  called  the  island  Ilha  des  Cisnes  (Isle  of  Swans').    In  the  , 


voyage  to  the  East  Indies  in  1598  by  Jacob  van  Neck  and  Wybrand 
van  Warwijk  (small  4to.,  Amsterdam,  1648),  there  is  a  description 
of  the  Walgh-Vbgels  in  the  island  of  Cerne,  now  called  Mauritius,  as 
being  as  large  as  our  swans,  with  large  heads,  and  a  kind  of  hood 
thereon ;  no  wings,  but  in  place  of  them  three  or  four  black  little 
pens  (pennekens),  and  their  tails  consisting  of  four  or  five  curled 
plumelets  (pluymkens)  of  a  grayish  colour.  The  breast  is  spoken  of 
as  very  good,  but  it  is  stated  that  the  voyagers  preferred  some  turtle- 
doves that  they  found  there.  The  bird  appears  with  a  tortoise 
near  it  in  a  small  engraving,  one  of  six  which  form  the  prefixed 
plate. 

In  the  frontispiece  to  De  Bry  ('  Quinta  Pars  India;  Orientalis,'  &c, 
M.DCI),  surmounting  the  architectural  design  of  the  title-page,  will 
be  found,  we  believe,  the  earliest  engravings  of  the  Dodo.  A  pair 
of  these  birds  stand  on  the  cornice  on  each  side,  and  the  following 
cut  is  taken  from  the  figure  on  the  left  hand. 


Dodo  {Gallus  gaUinaceus  peregrimis.) 


In  De  Bry's  '  Descriptio  Insulse  de  Cerne  a  nobis  Mauritius  dicta' 
is  the  following  account : — "  Cserulean  parrots  also  are  there  in  great 
numbers,  as  well  as  other  birds ;  besides  which  there  is  another 
larger  kind,  greater  than  our  swans,  with  vast  heads,  and  one  half 
covered  with  a  skin,  as  it  were,  hooded.  These  birds  are  without 
wings,  in  the  place  of  which  are  three  or  four  rather  black  feathers 
(quarum  loco  tres  quatuorve  pennae  nigriores  prodeunt).  A  few 
curved  delicate  ash-coloured  feathers  constitute  the  tail.  These  birds 
we  called  Walck-Vogel,  because  the  longer  they  were  cooked  the 
more  unfit  for  food  they  became  (quod  quo  longius  seu  diutius 
elixarentur,  plus  lentescerent  et  esui  ineptiores  fierent).  Their  bellies 
and  breasts  were  nevertheless  of  a  pleasant  flavour  (saporis  jucundi) 
and  easy  of  mastication.  Another  cause  for  the  appellation  we  gave 
them  was  the  preferable  abundance  of  turtle-doves  which  were  of  a 
far  sweeter  and  more  grateful  flavour."  It  will  be  observed  that  the 
bill  in  De  Bry's  figure  is  comparatively  small. 

Clusius  in  his  'Exotica'  (1605)  gives  a  figure,  here  copied,  which, 
he  says,  he  takes  from  a  rough  sketch  in  a  journal  of  a  Dutch 
voyager  who  had  seen  the  bird  in  a  voyage  to  the  Moluccas  in  the 
year  1598. 


Figure  from  Clusius. 
The  following  is  Willughby's  translation  of  Clusius,  and  the  section 
is  thus  headed  :  "  The  Dodo,  called  by  Clusius  Gallus  gaUinaceus 
percgrinus,  by  Nieremberg  Cygnus  cucullatus,  by  Bontius  Dronte"  : — 
•'This  exotic  bird,  found  by  the  Hollanders  in  the  island  called 
Cygnsea  or  Cerne  (that  is  the  Swan  Island)  by  the  Portuguese, 
Mauritius  Island  by  the  Low  Dutch,  of  30  miles  compass,  famous 
especially  for  black  ebony,  did  equal  or  exceed  a  swa.i  in  bigness, 
but  was  of  a  far  different  shape;  for  its  head  was  great,  covered  as 
it  were  with  a  certain  membrane  resembling  a  hood :  beside,  its  bill 
was  not  flat  and  broad,  but  thick  and  long ;  of  a  yellowish  colour 
next  the  head,  the  point  being  black.  The  upper  chap  was  hooked  ; 
the  nether  had  a  bluish  spot  in  the  middle  between  the  yellow  »nd 
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black  part.  They  reported  that  it  is  covered  with  thin  and  short 
feathers,  and  wants  wings,  instead  whereof  it  hath  only  four  or  five 
long  black  feathers  ;  that  the  hinder  part  of  the  body  is  very  fat 
and  fleshy,  wherein  for  the  tail  were  four  or  five  small  curled  feathers, 
twirled  up  together,  of  an  ash-colour.  Its  legs  are  thick  rather  than 
long,  whose  upper  part  as  far  as  the  knee  is  covered  with. black 
feathers  ;  the  lower  part  together  with  the  feet  of  a  yellowish  colour  : 
its  feet  divided  into  four  toes,  three  (and  those  the  longer)  standing 
forward,  the  fourth  and  shortest  backward  :  all  furnished  with  black 
claws.  After  I  had  composed  and  writ  down  the  history  of  this  bird 
with  as  much  diligence  and  faithfulness  as  I  could,  1  happened  to 
see  in  the  house  of  Peter  Pauwius,  primary  professor  of  physic  in 
the  university  of  Leyden,  a  leg  thereof  cut  off  at  the  knee,  lately 
brought  over  out  of  Mauritius  his  island.  It  was  not  very  long, 
from  the  knee  to  the  bending  of  the  foot,  being  but  little  more  than  four 
inches,  but  of  a  great  thickness,  so  that  it  was  almost  four  inches  in 
compass,  and  covered  with  thick-set  scales,  on  the  upper  side  broader, 
and  of  a  yellowish  colour,  on  the  under  (or  backside  of  the  leg)  lesser 
and  dusky.  The  upper  side  of  the  toes  was  also  covered  with  broad 
scales,  the  under  side  wholly  callous.  The  toes  were  short  for  so 
thick  a  leg  :  for  the  length  of  the  greatest  or  middlemost  toe  to  the 
nail  did  not  much  exceed  two  inches,  that  of  the  other  toe  next  to  it 
scarce  came  up  to  two  inches  :  the  back  toe  fell  something  short  of  an 
inch  and  a  half ;  but  the  claws  of  all  were  thick,  hard,  black,  less 
than  an  inch  long ;  but  that  of  the  back  toe  longer  than  the  rest, 
exceeding  an  inch.*  The  mariners  in  their  dialect  gave  this  bird 
the  name  Walgh-Vogel,  that  is,  a  nauseous  or  yellowish+  bird ; 
partly  because  after  long  boiling  its  flesh  became  not  tender,  but 
continued  hard  and  of  a  difficult  concoction,  excepting  the  breast 
and  gizzard,  which  they  found  to  be  of  no  bad  relish,  partly  because 
they  could  easily  get  many  turtle-doves,  which  were  much  more 
delicate  and  pleasant  to  the  palate.  Wherefore  it  was  no  wonder 
that  in  comparison  of  those  they  despised  this,  and  said  they  could 
be  well  content  without  it.  Moreover  they  said  that  they  found 
certain  stones  in  its  gizzard,  and  no  wonder,  for  all  other  birds  as 
well  as  these  swallow  stones,  to  assist  them  in  grinding  their  meat." 
Thus  far  Clusius. 

In  the  '  Voyage  of  Jacob  Heemskerk  and  Wolfert  Harmansz  to  the 
East  Indies'  in  1601,  1602,  1603  (small  4to.,  Amsterdam,  1648), 
folio  19,  the  Dod-aarseu  (Dodos)  are  enumerated  among  the  birds  of 
the  Island  of  '  Cerne,  now  Mauritius  ; '  and  in  the  '  Journal  of  the 
East  Indian  Voyage  of  Willem  Ysbrantsz  Bontekoe  van  Hoorn, 
comprising  many  wonderful  and  perilous  things  that  happened  to 
him'— from  1618  to  1625  (small  4to.,  Utrecht,  1649)— under  the  head 
of  the  1  Island  of  Mauritius  or  Maskarinas,'  mention  is  made  (page  6) 
of  the  Dod-eersen,  which  had  small  wings,  but  could  not  fly,  and 
were  so  fat  that  they  scarcely  could  go. 

Herbert,  in  his  '  Travels'  (1634),  gives  a  figure  or  rather  figures  of 
a  bird  that  he  calls  '  Dodo,'  and  the  following  account : — "  The  Dodo 


Herbert's  figure. 


comes  first  to  our  description,  here,  and  in  Dygarrois  (and  no  where 
else,  that  ever  I  could  see  or  heare  of,  is  generated  the  Dodo).  (A 
Portuguize  name  it  is,  and  has  reference  to  her  simplenes),  a  bird 
which  for  shape  and  rarenesse  might  be  called  a  Phccnix  (wer't  in 
Arabia) ;  her  body  is  round  and  extreame  fat,  her  slow  pace  begets 
that  corpulencie;  few  of  them  weigh  lesse  than  fifty  pound:  better 
to  the  eye  than  the  stomack  :  greasie  appetites  may  perhaps  commend 
them,  but  to  the  indifferently  curious  nourishment,  but  prove  offen- 
sive. Let's  take  her  picture  :  her  visage  darts  forth  melancholy,  as  I 
sensible  of  nature's  injurie  in  framing  so  great  and  massie  a  body  to 

*  We  are  indebted  to  Dr.  J.  E.  Gray  for  tbe  following  measurement  of  the 
foot  in  the  British  Museum  : — Knee  to  ankle  4  J  inches  ;  circumference  4  inches  ; 
middle  toe  3  inches  ;  back  toe  lj  inch  ;  front  claws,  which  are  much  worn, 
8  lines ;  back  claw,  also  much  worn,  shorter.  Dr.  Gray  observes  that  the  leg 
mentioned  by  Clusius  is  probably,  from  the  similarity  of  the  measurement,  the 
specimen  which  was  afterwards  noticed  by  Grew,  and  finally  came  to  the  British 
Museum. 

t  So  in  Willughby,  but  the  print  is  somewhat  indistinct,  and  there  may  be 
error.  In  the  original  the  words  are  "  Walgh-Vogel,  hoc  est,  nauseani  movens 
avis,  partim  quod,"  &e.  :  the  word  therefore  is  an  interpolation. 


be  directed  by  such  small  and  complementall  wings,  as  are  unable  1 1 
hoise  her  from  the  ground,  serving  only  to  prove  her  a  bird ;  whic  t 
otherwise  might  be  doubted  of :  her  head  is  variously  drest,  the  on  ■ 
halfe  hooded  with  downy  blackish  feathers;  the  other  perfectly 
naked  ;  of  a  whitish  hue,  as  if  a  transparent  lawne  had  covered  it  : 
her  bill  is  very  howked  and  bends  downwards,  the  thrill  or  breathing 
place  is  in  the  midst  of  it :  from  which  part  to  the  end,  the  colour  is 
a  light  greene  mixt  with  a  pale  yellow ;  her  eyes  be  round  and  small, 
and  bright  as  diamonds  ;  her  cloathing  is  of  finest  downe,  such  as  you 
see  in  goslins ;  her  trayne  is  (like  a  China  beard)  of  three  or  foure 
short  feathers ;  her  legs  thick,  and  black,  and  strong ;  her  tallons  or 
pounces  sharp  ;  her  st6mack  fiery  hot,  so  as  stones  and  iron  are  easily 
digested  in  it ;  in  that  and  shape,  not  a  little  resembling  the  Africk 
oestriches ;  but  so  much,  as  for  their  more  certain  difference  I  dare 
to  give  thee  (with  two  others)  her  representation." — (4th  ed.,  1677.) 

Nieremberg's  description  (1655)  may  be  considered  a  copy  of  that 
of  Clusius,  and  indeed  his  whole  work  is  a  mere  compilation.  As  we 
have  seen  above,  he  names  the  bird  Cygnus  cucullatus. 

In  Tradescant's  Catalogue  ('Musseum  Tradescantianum  ;  or,  a  Col- 
lection of  Rarities  preserved  at  South  Lambeth,  near  London,  by  John 
Tradescant,'  London,  1656,  12mo.),  we  find  among  the  '  Whole  Birds' 
— "  Dodar,  from  the  island  Mauritius  ;  it  is  not  able  to  flie  being  so 
big."  That  this  was  a  Dodo  there  can  be  no  doubt ;  for  we  have  the 
testimony  of  an  eye-witness,  whose  ornithological  competency  oannot 
be  doubted,  in  the  affirmative.  Willughby  at  the  end  of  his  section 
on  '  The  Dodo,'  and  immediately  beneath  his  translation  of  Bontius, 
has  the  following  words : — "  We  have  seen  this  bird  dried,  or  its  skin 
stuffed  in  Tradescant's  cabinet."  We  shall  hereafter  trace  this 
specimen  to  Oxford. 

Jonston  (1657)  repeats  the  figure  of  Ciusius,  and  refers  to  his 
description  and  that  of  Herbert. 

Bontius,  edited  by  Piso  (1658),  writes  as  follows:  "De  Dronte, 
aliis  Dod-aers."  After  stating  that  among  the  islands  of  the  East 
Indies  is  .that  which  is  called  Cerne  by  sonje,  but  Mauritius  'a 
nostratibus,'  especially  celebrated  for  its  ebony,  and  that  in  the  said 
island  a  bird  '  rnirco  conformations '  called  Dronte  abounds,  he 
proceeds  to  tell  us — we  take  Willughby's  translation — that  it  is  "for 
bigness  of  mean  size  between  an  ostrich  and  a  turkey,  from  which  it 
partly  differs  in'  shape  and  partly  agrees  with  them,  especially  with 
the  African  ostriches,  if  you  consider  the  rump,  quills,  and  feathers  : 
so  that  it  was  like  a  pigmy  among  tjiem,  if  you  regard  the  shortness 
of  its  legs.  It  hath  a  great  ill-favoured  head,  covered  with  a  kind  of 
membrane  resembling  a  hood  ;  great  black  eyes ;  a  bending,  promi- 
nent fat  neck ;  an  extraordinary  long,  strong,  bluish-white  bill,  only 
the  ends  of  each  mandible  are  of  a  different  colour,  that  of  the  upper 
black,  that  of  the  nether  yellowish,  both  sharp  pointed  and  crooked. 


Dronte.    Figure  from  Bontius  (wood-cut). 
There  is  also  a  figure  of  the  bird  in  the  frontispiece,  a  copper-plate  engraving. 

It  gapes  huge  wide  as  being  naturally  very  voracious.  Its  body  is 
fat,  round,  covered  with  soft  gray  feathers,  after  the  manner  of  an 
ostriches  :  in  each  side  instead  of  hard  wing-feathers  or  quills,  it  is 
furnished  with  small  soft- feathered  wings,  of  a  yellowish-ash  colour ; 
and  behind,  the  rump,  instead  of  a  tail,  is  adorned  with  five  small 
curled  feathers  of  the  same  colour.  It  hath  yellow  legs,  thick,  but 
very  short;  four  toes  in  each  foot,  solid,  long,  as  it  were  scaly,  armed 
with  strong  black  claws.  It  is  a  slow-paced  and  stupid  bird,  and 
which  easily  becomes  a  prey  to  the  fowlers.  The  flesh,  especially  of 
the  breast,  is  fat,  esculent,  and  so  copious,  that  three  or  four  Dodos 
will  sometimes  suffice  to  fill  an  hundred  seamen's  bellies.  If  they 
be  old,  or  not  well  boiled,  they  are  of  difficult  concoction,  and  are 
salted  and  stored  up  for  provision  of  victual.  '  There  are  found  in 
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their  stomachs  stones  of  an  ash  colour,  of  clivers  figures  and  mag- 
nitudes; yet  not  bred  there,  as  the  common  people  and  seamen 
fancy,  but  swallowed  by  the  bird ;  as  though  by  this  mark  also 
np.ture  would  manifest  that  these  fowl  are  of  the  ostrich  kind,  in 
that  they  swallow  any  hard  things,  though  they  do  not  digest 
them." 

It  appears  from  Adam  Olearius  ('Die  Gottorfische  Kunst  Kammer,' 
1666),  that  there  was  a  head  to  be  seen  in  the  Gottorf  Museum  ;  but 
the  figure  (tab.  xiii.  f.  5)  is  very  like  that  of  Clusius.  It  is  mentioned 
as  the  head  of  the  Walch-Vogcl,  and  Clusius  is  referred  to.  In  the 
plate  the  head  is  shaded,  and  has  a  more  finished  appearance ;  the 
rest  of  the  bird  is  in  outline. 

Grew  ('  Musaeum  Eegalis  Societatis ;  or  a  Catalogue  and  Description 
of  the  Natural  and  Artificial  Rarities  belonging  to  the  Royal  Society,' 
London,  folio,  1681),  at  p.  68,  thus  describes  the  bird  which  is  the 
subject  of  our  inquiry  : — "  The  leg  of  a  Dodo,  called  Cygnus  cucullatus 
by  Nierembergius ;  by  Clusius,  Gallus  gallinaceus  peregrinus;  by 
Bontius  called  Dronte,  who  saith  that  by  some  it  is  called  (in  Dutch) 
Dod-aers,  largely  described  in  Mr.  Willughby's  '  Ornithol.'  out  of 
Clusius  and  others.  He  is  more  especially  distinguished  from  other 
birds  by  the  membranous  hood  on  his  head,  the  greatness  and 
strength  of  his  bill,  the  littleness  of  his  wings,  his  bunchy  tail,  and 
the  shortness  of  his  legs.  Abating  his  head  and  legs,  he  seems  to  be 
much  like  an  ostrich,  to  which  also  he  comes  near  as  to  the  bigness 
of  his  body.  He  breeds  in  Mauris's  Island.  The  leg  here  preserved 
is  covered  with  a  reddish-yellow  scale  ;  not  much  above  four  inches 
long,  yet  above  five  inches  in  thickness,  or  round  about  the  joints, 
wherein,  though  it  be  inferior  to  that  of  an  Ostrich  or  Cassowary,  yet, 
joined  with  its  shortness,  may  render  it  of  almost  equal  strength." 
At  p.  73  there  is  the  following  notice  : — "  The  head  of  the  Man  of 
War,  called  also  Albitrosse  ;  supposed  by  some  to  be  the  head  of  a 
Dodo,  but  it  seems  doubtful.  That  there  is  a  bird  called  the  Man  of 
War  is  commonly  known  to  our  seamen ;  and  several  of  them  who 
have  seen  the  head  here  preserved  do  affirm  it  to  be  the  head  of  that 
bird,  which  they  describe  to  be  a  very  great  one,  the  wings  whereof 
are  eight  feet  over.  And  Ligon  ('Hist,  of  Barbad.'  p.  61),  speaking  of 
him,  saith,  that  he  will  commonly  fly  out  to  sea  to  see  what  ships  are 
coming  to  land,  and  so  return.  Whereas  the  Dodo  is  hardly  a  vola- 
tile bird,  having  little  or  no  wings,  except  such  as  those  of  the 
Cassowary  and  the  Ostrich.  Besides,  although  the  upper  beak  of  this 
bill  doth  much  resemble  that  of  the  Dodo,  yet  the  nether  is  of  a  quite 
diflerent  shape  ;  so  that  this  either  is  not  the  head  of  a  Dodo,  or  else 
we  have  nowhere  a  true  figure  of  it."  Grew  then  gives  a  very 
lengthened  description  of  the  skull  which  is  figured  by  him  (tab.  6), 
and  intituled  "  Head  of  the  Albitros,"  as  it  doubtless  was.  The  leg 
above  mentioned  is  that  now  preserved  in  the  British  Museum,  where 
it  was  deposited  with  the  other  specimens  described  by  Grew,  when 
the  Royai  Society  gave  their  '  rarities  '  to  that  national  establishment. 
Grew  was  a  well-qualified  observer,  and  much  of  this  description 
implies  observation  and  comparison  ;  indeed,  though  he  does  not 
refer  to  it,  there  is  no  reason  for  supposing  that  Grew  was  not  familiar 
with  Tradescant's  specimen. 

Charleton  also  ('  Onomasticon,'  1688)  speaks  of  the  Dodo  Lusita- 
norum,  Cygnus  cucullatus,  Willughby  and  Ray,  and  asserts  that  the 
Museum  of  the  Royal  Society  of  London  contained  a  leg  of  the  Dodo. 
This  was  evidently  the  leg  above  alluded  to. 

We  now  proceed  to  trace  the  specimen  which  was  in  the  Musaeum 
Tradescantianum.  There  were,  it  seems,  three  Tradescants — grand- 
father, father,  and  son.  [Tradescant,  in  Lit.  and  Biog.  Div.]  The 
two  former  are  said  to  have  been  gardeners  to  Queen  Elizabeth,  and 
the  latter  to  Charles  I.  There  are  two  portraits  to  the  '  Musaeum,' 
one  of  'Joannes  Tradescantus  pater'  and  the  other  of  'Joannes 
Tradescantus  filius,'  by  Hollar.  These  two  appear  to  have  been  the 
collectors :  for  John  Tradescant,  the  son,  writes  in  his  address  "  to 
the  ingenious  reader"  that  he  "was  resolved  to  take  a  catalogue  of 
those  varieties  and  curiosities  which  my  father  had  scedulously  col- 
lected, and  my  selfe  with  continued  diligence  have  augmented,  and 
hitherto  preserved  together."  This  John  Tradescant,  the  son,  must 
have  been  the  Tradescant  with  whom  Elias  Ashmole  boarded  for  a 
summer  when  Ashmole  agreed  to  purchase  the  collection,  which  was 
said  to  have  been  conveyed  to  Ashmole  by  deed  of  gift  from  Tra- 
descant and  his  wife.  Tradescant  died  soon  after,  and  Ashmole  in 
1662  filed  a  bill  in  Chancery  for  a  delivery  of  the  curiosities.  The 
cause  is  stated  to  have  come  to  a  hearing  in  1664;  and  in  1674  Mrs. 
Tradescant  delivered  up  the  collection  pursuant  to  a  decree  in 
Chancery,  and  afterwards  (April,  1678,  some  say)  was  found  drowned 
in  her  own  pond.  Ashmole  added  to  the  collection,  and  presented 
it  to  the  University  of  Oxford,  where  it  became  the  foundation  of  the 
Ashmolean  Museum.  That  the  entire  'Dodar  '  went  to  Oxford  with 
the  rest  of  Tradescant's  curiosities  there  can  be  no  doubt.  Hyde 
(' Religionis  Veterum  Persarum,  &c,  Historia,'  1700)  makes  particular 
mention  of  it  as  existing  in  the  Museum  at  Oxford.  There,  according 
to  Mr.  Duncan,  it  was  destroyed  in  1755  by  order  of  the  visitors, 
and  he  thus  gives  the  evidence  of  its  destruction  : — 

In  the  '  Ashmolean  Catalogue,  made  by  Ed.  Llhwyd,  Musaei 
Procustos,'  1684  (Plott  being  the  keeper),  the  entry  of  the  bird  is 
"  No.  29.  Gallus  gallinaceus  peregrinus  Clusii,"  &c.  In  a  Catalogue 
made  subsequently  to  1755,  it  is  stated  that  "  The  numbers  from 
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5  to  46  being  decayed,  were  ordered  to  be  removed  at  a  meeting  of 
the  majority  of  the  visitors,  Jan.  8,  1755."  Among  these  of  course 
was  included  the  Dodo,  its  number  being  29.  This  is  further  shown 
by  a  new  Catalogue,  completed  in  1756,  in  which  the  order  of  the 
visitors  is  recorded  as  follows :  "  Ilia  quibus  nullus  in  margiue 
assignatur  Humerus  a  Musaco  subducta  sunt  cimelia,  annuentibus 
Vice-Cancellario  aliisque  Curatoribus  ad  ea  lustranda  convocatis,  die 
Januarii  8vo.,  a.d.  1755."  The  Dodo  is  one  of  those  which  are  here 
without  the  number.  (Duncan, '  On  the  Dodo ; '  '  Zool.  Journ.,'  vol.  iii. 
p.  559.) 

Upon  this  solemn  sentence,  which  left  to  the  Museum  nothing  but 
a  foot  and  a  head,  Sir  C.  Lyell  makes  the  following  observation  :  "  Some 
have  complained  that  inscriptions  on  tomb-stones  convey  no  general 
information,  except  that  individuals  were  born  and  died,  accidents 
which  must  happen  alike  to  all  men.  But  the  death  of  a  species  is 
so  remarkable  an  event  in  natural  history  that  it  deserves  commemo- 
ration ;  and  it  is  with  no  small  interest  that  we  learn  from  the 
archives  of  the  University  of  Oxford,  the  exact  day  and  year,  when 
the  remains  of  the  last  specimen  of  the  Dodo,  which  had  been  per- 
mitted to  rot  in  the  Ashmolean  Museum,  were  cast  away  :"  and  the 
author  concludes  by  giving  the  fatal  record  at  length  with  becoming 
gravity.  The  head  and  foot  which  now  constitute  the  greatest 
treasure  of  the  Museum  at  Oxford  were  preserved  by  the  curator, 
who  seems  to  have  had  a  larger  amount  of  natural  history  knowledge 
than  the  majority  of  visitors. 

We  now  come  to  the  celebrated  painting  in  the  British  Museum, 
a  copy  of  which,  by  the  kind  assistance  of  the  officers  of  the 
zoological  department,  who  have  given  us  every  assistance  in  prosecu- 
ting this  inquiry,  and  who  had  it  taken  down  for  the  purpose,  we 
present  to  our  readers. 

It  has  been  stated  that  the  painting  came  into  the  possession  of 
Sir  Hans  Sloane,  president  of  the  Royal  Society,  and  that  it  was 
bought  at  his  sale  by  Edwards,  who,  after  publishing  a  plate  from 
it  in  his  '  Gleanings,'  presented  it  to  the  Royal  Society,  whence  it 
passed,  as  well  as  the  foot,  into  the  British  Museum.  But  Dr.  Gray 
informs  us  that  the  foot  only  came  with  the  museum  of  the  Royal 
Society  described  by  Grew ;  and  that  the  picture  was  an  especial 
gift  from  Edwards.  Edwards's  copy  seems  to  have  been  made  in 
1760,  and  he  himself  says,  "  The  original  picture  was  drawn  in 
"olland  from  the  living  bird  brought  from  St.  Maurice's  Island  in 
—  East  Indies  in  the  early  times  of  the  discovery  of  the  Indies  by 
the  way  of  the  Cape  of  Good  Hope.  It  was  the  property  of  the 
late  Sir  Hans  Sloane  to  the  time  of  his  death ;  and  afterwards 
becoming  my  property  I  deposited  it  in  the  British  Museum  as  a 
great  curiosity.  The  above  history  of  the  picture  I  had  from  Sir 
Hans  Sloane  and  the  late  Dr.  Mortimer,  secretary  to  the  Royal 
Society." 

M.  Morel,  Ecrivain  Principal  des  Hopitaux  au  Port-Louis  de  l'lsle 
de  France,  writes  as  follows  in  his  paper  '  Sur  les  Oiseaux  Monstrueux 
nommes  Dronte,  Dodo,  Cygne  Capuchonnd,  Solitaire,  et  Oiseau  de 
Nazare,  et  sur  la  petite  Isle  de  Sable  a  50  lieues  environ  de  Mada- 
gascar :'  "  These  birds,  so  well  described  in  the  second  volume  of 
the  '  History  of  Birds,'  by  M.  le  Comte  de  Buffon,  and  of  which  M. 
de  Borame  has  also  spoken  in  his  '  Dictionary  of  Natural  History,' 
under  the  names  of  Dronte,  Dodo,  Hooded  Swan  (Cygne  Capuchonne"), 
Solitary  or  Wild  Turkey  (Dinde  Sauvage)  of  Madagascar,  have  never 
been  seen  in  the  Isles  of  France,  Bourbon,  Rodriguez,  or  even  the 
Seychelles  lately  discovered,  during  more  than  60  years  since  when 
these  places  have  been  inhabited  and  visited  by  French  colonists. 
The  oldest  inhabitants  assure  every  one  that  these  monstrous  birds 
have  been  always  unknown  to  them."  After  some  remarks  that  the 
Portuguese  and  Dutch  who  first  overran  these  islands  may  have  seen 
some  very  large  birds,  such  as  Emeus  or  Cassowaries,  &c,  and 
described  them  each  after  his  own  manner  of  observing,  M.  Morel 
thus  proceeds  : — "  However  this  may  be,  it  is  certain  that  for  nearly 
an  age  (depuis  pres  un  siecle)  no  one  has  here  seen  an  animal  of 
this  species.  But  it  is  very  probable  that  before  the  islands  were 
inhabited,  people  might  have  been  able  to  find  some  species  of  very 
large  birds,  heavy  and  incapable  of  flight,  and  that  the  first  mariners 
who  sojourned  there  soon  destroyed  them  from  the  facility  with 
which  they  were  caught.  This  was  what  made  the  Dutch  sailors 
call  the  bird  '  Oiseau  de  Degout '  (Walck-Voegel),  because  they  were 
surfeited  with  the  flesh  of  it.  .  .  .  But  among  all  the  species  of 
birds  which  are  found  on  this  isle  of  sand,  and  on  all  the  other  islets 
and  rocks  which  are  in  the  neighbourhood  of  the  Isle  of  France, 
modern  navigators  have  never  found  anything  approaching  to  the 
birds  above  named,  and  which  may  be  referred  to  the  number  of 
species  which  may  have  existed,  but  which  have  been  destroyed  by 
the  too  great  facility  with  which  they  are  taken,  and  which  are  no 
longer  found  excepting  upon  islands  or  coasts  entirely  uninhabited. 
At  Madagascar,  where  there  are  many  species  of  birds  unknown  in 
these  islands,  none  have  been  met  with  resembling  the  description 
above  alluded  to."  ('  Observations  sur  la  Physique,  pour  l'An  1778,' 
torn.  xii.  p.  154.  Notes.) 

Mr.  Duncan  thus  concludes  his  paper  above  alluded  to  : — "  Having 
applied,  through  the  medium  of  a  friend,  to  C.  Telfair,  Esq.,  of  Port 
Louis,  in  the  Mauritius,  a  naturalist  of  great  research,  for  anv  infor- 
mation he  could  furnish  or  procure  relating  to  the  former  existence 
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of  the  Dodo  in  that  island,  I  obtained  only  the  following  partly 
negative  statement : — 

" '  That  there  is  a  very  general  impression  among  the  inhabitants 
that  the  Dodo  did  exist  at  Rodriguez,  as  well  as  in  the  Mauritius 
itself ;  but  that  the  oldest  inhabitants  have  never  seen  it,  nor  has  the 
bird  or  any  part  of  it  been  preserved  in  any  museum  or  collection 
formed  in  those  islands,  although  some  distinguished  amateurs  in 
natural  history  have  passed  their  lives  on  them,  and  formed  extensive 
collections.  And  with  regard  to  the  supposed  existence  of  the  Dodo 
in  Madagascar,  although  Mr.  Telfair  had  not  received,  at  the  time  of 
his  writing  to  Europe,  a  reply  to  a  letter  on  the  subject  which  he 
had  addressed  to  a  gentleman  resident  on  that  island,  yet  he  stated 
that  he  had  not  any  great  expectations  from  that  quarter ;  as  the 
Dodo  was  not  mentioned  in  any  of  his  voluminous  manuscripts 
respecting  that  island,  which  contained  the  travels  of  persons  who 
had  traversed  Madagascar  in  all  directions,  many  of  them  having  no 
other  object  in  view  than  that  of  extending  the  bounds  of  natural 
nistory.' " 

We  close  this  part  of  the  case  with  the  evidence  of  one  evidently 
well  qualified  to  judge,  and  whose  veracity  there  is  no  reason  to 
doubt.    If  this  evidence  be,  as  we  believe  it  to  be,  unimpeachable,  it 


is  clear,  not  only  that  the  Dodo  existed,  but  that  it  was  publicly 
exhibited  in  London.  The  lacuna;  iu  the  print  represent  the  spaces 
occasioned  by  a  hole  burnt  in  the  manuscript. 

In  Sloane  Manuscript  (No.  1839,  5,  p.  108,  Brit.  Mus.)  is  the  follow- 
ing interesting  account  by  L' Estrange,  in  his  observations  on  Sir 
Thomas  Browne's  '  Vulgar  Errors.'  It  is  worthy  of  note  that  the 
paragraph  immediately  follows  one  on  the  'Estridge  '  (Ostrich)  : — 

"About  1638,  as  I  walked  Loudon  streets  I  saw  the  picture  of 
a  strange  fowl  hong  out  upon.a  cloth  vas  and  myselfe  with  one 

or  two  more  Gen.  in  company  went  in  to  see  it.  It  was  kept  in  a 
chamber,  and  was  a  great  fowle  somewhat  bigger  than  the  largest 
Turkey  Cock  and  so  legged  and  footed  but  stouter  and  thicker  and  of 
a.  more  erect  shape,  coloured  before  like  the  breast  of  a  yong  Cock 
Fesan  (pheasant),  and  on  the  back  of  dunn  or  deare  coulour.  The 
keeper  called  it  a  Dodo  and  in  the  ende  of  a  chimney  in  the  chamber 
there  lay  an  heap  of  large  pebble  stones  whereof  hee  gave  it  many  in 
our  sight,  some  as  bigg  as  nutmegs,  and  the  keeper  told  us  shee  eats 
them  conducing  to  digestion,  and  though  I  remember  not  how  farre 


the  keeper  was  questioned  therein  yet  I  am  confident  that  afterwards 
shee  cast  them  all  agayne."  * 

Since  the  foregoing  history  was  recorded  in  the  '  Penny  Cyclo- 
paedia,' the  late  Mr.  Hugh  Edwin  Strickland,  whose  early  loss  by  a 
melancholy  accident  the  world  of  science  has  to  deplore,  has  published 
a  work  on  the  Dodo  and  its  kindred,  in  which  he  has  most  diligently 
retraced  the  ground  previously  gone  over  by  Mr.  Broderip.  With 
regard  to  the  statement  of  L'Estrange,  Mr.  Strickland  says : — "I  have 
endeavoured  to  find  some  confirmation  from  contemporary  autho- 
rities of  this  very  interesting  statement,  but  hitherto  without  success. 
The  middle  of  the  17th  century  was  most  prolific  in  pamphlets, 
newspapers,  broadsides,  '  rows  of  dumpy  quartos,'  and  literary 
'  rubbish  mountains,'  as  Mr.  Carlyle  designates  them ;  but  the  poli- 
tical storms  of  that  period  rendered  men  blind  to  the  beauties  and 
deaf  to  the  harmonies  of  nature,  and  its  literature  is  very  barren  in 
physical  research." 

In  addition  to  the  works  quoted  in  which  reference  is  made  to  the 
Dodo,  Mr.  Strickland  gives  the  following : — 

Cornelius  Matelief,  a  Dutch  admiral,  arrived  in  the  Mauritius  iu 
1606,  and  in  a  journal  published  in  Dutch,  and  translated  into  French, 
gives  an  account  of  the  Dodo,  which  he  calls  Dod-aersen,  or  Dronten. 
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In  1607  two  ships,  under  the  command  of  Van  der  Haagen,  stayed 
some  weeks  in  the  Mauritius.  "A  journal  was  published  in  Dutch  of 
this  voyage,  and  translated  in  the  '  Recueil  des  Voyages  de  la  Com- 
pagnie  des  Indes  Orientales,'  Rouen,  1725. 

Admiral  Peter  Wilhelm  Verhuffen  touched  at  Mauritius  in  1611, 
and  in  1613  an  account  of  this  voyage  was  published  at  Frankfurt, 
entitled  'Eyllffter  Sehiffart  ander  Theil,'  &c,  in  which  reference  is 
made  to  the  Dodo,  and  especially  to  the  fact  that  it  attacked  its 
aggressors,  and  wounded  them  severely  if  they  were  not  careful. 

In  a  journal  by  Peter  van  der  Broecke,  in  which  allusion  is  made 
to  a  visit  to  the  Mauritius  in  1617,  Mr.  Strickland  discovered  the 
sketch  of  a  Dodo,  but  found  no  reference  to  it  in  the  letter-press._ 

In  a  work  published  by  Francois  Cauche  at  Paris  in  1651,  entitled 
'  Relations  veritables  et  curieuses  de  1' Isle  de  Madagascar,'  he  describes 
birds  called  Oiseaux  de  Nazaret,  which  answer  to  the  Dodo.  He'says 
they  lay  but  one  egg  the  size  of  a  halfpenny  roll.    How  he  came  to 

*  This  curious  statement  is  extracted  in  the  modern  edition  of  Sir  Thomas 
Browne's  works  by  Wilkins  :  published  by  Pickering. 
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call  the  Dodo  by  this  name,  and  what  the  size  of  a  halfpenny  roll  was 
in  1651  are  difficulties. 

There  is  a  tract  in  the  Ashmolean  Museum  of  which  there  are  two 
editions,  the  first  without  a  date,  the  second  printed  in  London  16C5. 
It  is  a  catalogue  of  rarities  to  be  seen  at  '  the  musique  house  at  the 
west  end  of  Paules,'  by  R.  H.  alias  Forges,  Gentleman.  Here  at  p.  11 
we  find  "  A  Dodo's  Leg  j  it  is  a  bird  that  cannot  fly."  This  is  probably 
the  specimen  that  passed,  into  the  possession  of  the  Royal  Society,  and 
was  described  by  Grew. 

The  last  of  Mr.  Strickland's  additions  is  a  manuscript,  entitled 
'  A  coppey  of  Mr.  Benj.  Harry's  Journall  when  he  was  chief  mate  of 
the  Shippe  Berkley  Castle,  Captn.  Win.  Talbot  then  Commander  on  a 
voyage  to  the  Coste  and  Bay,  1679,  which  voyage  they  wintered  at 
the  Maurisshes.'  He  speaks  of  the  "  Dodos,  whose  flesh  is  very 
hard." 

This  seems  to  be  the  last  notice  of  the  Dodo.  "  That  the  destruc- 
tion of  the  Dodos,"  says  Mr.  Strickland,  "  was  completed  by  1693 
may  be  inferred  from  the  narrative  of  Leguat,  who  in  that  year 
remained  several  months  in  Mauritius,  and  enumerates  its  animal 
productions  at  some  length,  but  makes  no  mention  whatever  of 
Dodos." 

M.  de  Blainvillesays  that  at  a  public  dinner  at  the  Mauritius  in  1816 
several  persons  were  present  from  70  to  90 "years  old,  who  had  no 
knowledge  of  such  a  bird  from  recollection  or  tradition.  Mr.  J.  V. 
Thompson  also,  who  resided  for  some  years  in  Mauritius  and  Mada- 
gascar previous  to  1816,  states  that  no  more  traces  of  the  existence  of 
the  Dodo  could  then  be  found  than  of  the  truth  of  the  tale  of  Paul 
and  Virginia,  although  a  very  general  idea  prevailed  as  to  the  reality 
of  both. 

Since  the  publication  of  the  1  Penny  Cyclopaedia '  the  pictorial 
evidence  of  the  existence  and  characters  of  this  bird  has  also  in- 
creased. In  the  royal  collection  of  the  Hague  is  a  painting  by  Roland 
Savery,  which  is  regarded  as  one  of  that  master's  chef  d'oeuvres.  It 
represents  Orpheus  charming  the  animal  creation  with  his  music,  and 
among  innumerable  birds  and  beasts  the  clumsy  Dodo  is  represented 
as  spell-bound  by  the  lyric  bard.  This  bird  was  discovered  in  this 
picture  by  Professor  Owen  in  1838. 

"  Whilst  at  the  Hague,"  writes  the  professor  to  Mr.  Broderip,  "  in 
the  summer  of  1838,  I  was  much  struck  with  the  minuteness  and 
accuracy  with  which  the  exotic  species  of  animals  had  been  painted 
by  Savery  and  Breughel  in  such  subjects  as  Paradise,  Orpheus  charm- 
ing the  Beasts,  &c,  in  which  scope  was  allowed  for  grouping  together 
a  great  variety  of  animals.  Understanding  that  the  celebrated  mena- 
gerie of  Prince  Maurice  had  afforded  the  living  models  to  these  artists, 
I  sat  down  one  day  before  Savery's  Orpheus  and  the  Beasts,  to  make 
a  list  of  the  species  which  the  picture  sufficiently  evinced  that  the 
artist  had  had  the  opportunity  to  study  alive.  Judge  of  my  surprise 
and  pleasure  in  detecting  in  a  dark  corner  of  the  picture  (which  is 
badly  hung  between  two  windows)  the  Dodo,  beautifully  finished, 
showing  for  example,  though  but  three  inches  long,  the  auricular 
circle  of  feathers,  the  scutation  of  the  tarsi,  and  the  loose  structure 
of  the  caudal  plumes.  In  the  number  and  proportions  of  the  toes, 
and  in  general  form,  it  accords  with  Edwards's  oil  painting  in  the 
British  Museum  ;  and  I  conclude  that  the  miniature  must  have  been 
copied  from  the  study  of  a  living  bird,  which  it  is  most  probable 
formed  part  of  the  Mauritian  menagerie. 

"  The  bird  is  standing  in  profile,  with  a  lizard  at  its  feet.  Not  any 
of  the  Dutch  naturalists  to  whom  I  applied  for  information  respecting 
the  picture,  the  artist,  and  his  subjects,  seemed  to  be  aware  of  the 
existence  of  this  evidence  of  the  Dodo  in  the  Hague  collection. 

"  I  think  I  told  you  that  my  friend  Professor  Eschricht  of  Copen- 
hagen had  written  to  inform  me  that  the  skull  of  a  Dodo  had  been 
lately  discovered  in  the  museum  at  Copenhagen  :  it  had  before  formed 
part  of  the  museum  of  the  Duke  of  Gottorp." 

In  1845  Mi-.  Strickland  was  examining  Roland  Savery's  paintings  at 
Berlin.  "  Among  them,"  he  says,  "  I  found  one  which  represents 
numerous  animals  in  Paradise,  one  of  which  is  a  Dodo  of  about  the 
same  size  and  in  nearly  the  same  attitude  as  the  one  last  mentioned. 
This  picture  was  painted  in  1626.  Another  picture  of  the  Dodo,  also 
by  Roland  Savery,  date  1628,  exists  in  the  imperial  collection  of  the 
Bellvedere  at  Vienna.  The  attitude  is  very  different  from  that  in  the 
other  pictures,  giving  the  impression  that  Savery  must  have  studied 
this  bird  from  living  specimens,  and  probably  the  one  exhibited  in 
London  sat  to  Savery  for  his  portraits." 

The  only  existing  recent  remains  attributed  to  the  Dodo  are — a  leg 
in  the  British  Museum,  and  ahead  (a  cast  of  which  is  in  Brit.  Mus.),  and 
a  leg  in  the  Ashmolean  Museum  at  Oxford,  the  relics  of  Tradescant's 
bird,  and  the  head  referred  to  by  Professor  Owen.  Whether  the  leg 
formerly  in  the  museum  of  Pauw  be  that  at  present  in  the  British 
Museum  may  be  perhaps  doubtful,  though  we  think  with  Dr.  Gray 
that  they  are  probably  identical ;  but  that  the  specimen  in  the  British 
Museum  did  not  belong  to  Tradeecant's  specimen  is  clear,  for  it  existed 
in  the  collection  ,belonging  to  the  Royal  Society  when  Tradescant's 
'  Dodar'  was  complete.  In  the  'Annates  des  Sciences'  (torn.  xxi. 
p.  103,  Sept.  1830)  will  be  found  an  account  of  an  assemblage  of  fossil 
bones,  then  recently  discovered  under  a  bed  of  lava  in  the  Isle  of 
Frauce  (Mauritius),  and  sent  to  the  Paris  Museum.  They  almost  all 
belonged  to  a  large  living  species  of  land-tortoise,  called  Testudo 


Indica,  but  amongst  them  were  the  head,  sternum,  and  humerus 
of  the  Dodo.  "  M.  Cuvier,"  adds  Sir  Charle3  Lyell  in  his  '  Prin- 
ciples of  Geology,'  "  showed  me  these  valuable  remains  at  Paris,  and 
assured  me  that  they  left  no  doubt  in  his  mind  that  the  huge  bird 
was  one  of  the  gallinaceous  tribe." 


Head  of  Dodo  (fronTcast  of  Oxford  specimen). 


Foot  of  Dodo  (specimen  in  the  British  Museum). 


"  Let  us  now  endeavour,"  says  Mr.  Strickland,  "  to  combine  into 
one  view  the  results  of  the  historical,  pictorial,  and  anatomical  data 
which  we  possess  respecting  the  Dodo. 

"  We  must  figui'e  it  to  ourselves  as  a  massive  clumsy  bird,  ungraceful 
in  its  form,  and  with  a  slow  waddling  motion.    We  cannot  form  a 
better  idea  of  it  thau  by  imagining  a  young  duck  or  gosling  enlarged 
to  the  dimensions  of  a  swan.    It  affords  one  of  those  cases,  of  which 
we  have  many  examples  in  zoology,  where  a  species,  or  a  part  of  the 
organs  in  a  species,  remains  permanently  undeveloped  or  in  an  infan- 
tine state.    Such  a  condition  has  reference  to  peculiarities  in  the  mode 
of  life  of  the  animal,  which  render  certain  organs  unnecessary ;  and 
they  therefore  are  retained  through  life  in  an  imperfect  state,  instead 
of  attaining  that  fully-developed  condition  which  marks  the  mature 
age  of  the  generality  of  animals.    The  Greenland  Whale,  for  instance, 
may  be  called  a  permanent  suckling;  having  no  occasion  for  teeth 
the  teeth  [never  penetrate  the  gums,  though  in  youth  they  are  dis- 
tinctly traceable  in  the  dental  groove  of  the  jaws.    The  Proteus  again 
is  a  permanent  tadpole,  destined  to  inhabit  the  waters  which  fill 
subterranean  caverns ;  the  gills  which  in  other  batrachian  reptiles  arc 
cast  off  as  the  animal  approaches  maturity  are  here  retained  through 
life,  while  the  eyes  are  mere  subcutaneous  specks,  incapable  of 
contributing  to  the  sense  of  vision.    And,  lastly  (not  to  multiply 
examples),  the  Dodo  is  (or  rather  was)  a  permanent  nestling,  clothed 
with  down  instead  of  feathers,  and  with  the  wings  and  tail  so  short, 
and  feeble  as  to  be  utterly  unsubservient  to  flight.    It  may  appear  at 
first  sight  difficult  to  account  for  the  presence  of  organs  winch  are 
practically  useless.    Why,  it  may  be  asked,  does  the  whale  possess 
the  germs  of  teeth  which  are  never  used  for  mastication  ?    Why  has 
the  proteus  eyes,  when  he  is  especially  created  to  dwell  in  darkness ! 
and  why  was  the  dodo  endowed  with  wings  at  all,  wheu  those  wings 
were  useless  for  locomotion  ?    This  question  is  too  wide  and  too  deep 
to  plunge  into  at  present.  I  will  merely  observe  that  these  apparently 
anomalous  facts  are  really  the  indications  of  laws  which  the  Creator 
has  been  pleased  to  follow  in  the  construction  of  organised  beings. 
They  are  inscriptions  in  an  unknown  hieroglyphic,  which  we  are  quite 
sure  mean  something,  but  of  which  we  have  scarcely  begun  to  master 
the  alphabet.   There  appear  however  reasonable  grounds  for  believing 
that  the  Creator  has  assigned  to  each  class  of  animals  a  definite  type, 
or  structure,  from  which  he  has  never  departed,  even  in  the  most 
exceptional  or  eccentric  modifications  of  form.    Thus  if  we  suppose, 
for  instance,  that  the  abstract  idea  of  a  mammal  implied  the  presence 
of  wings,  we  may  then  comprehend  why  in  the  whale,  the  proteus, 
and  the  dodo,  these  organs  are  merely  suppressed,  and  not  wholly 
annihilated.    And  let  us  beware  of  attributing  anything  like  imper- 
fection to  these  anomalous  organisms,  however  deficient  they  may  be 
in  those  complicated  structures  which  we  so  much  admire  in  other 
creatures.    Each  animal  and  plant  has  received  its  peculiar  organisa- 
tion for  the  purpose,  not  of  exciting  the  admiration  of  other  beings, 
but  of  sustaining  its  own  existence.    Its  perfection  therefore  consists, 
not  in  the  number  or  complication  of  its  organs,  but  in  the  adaptation 
of  its  whole  structure  to  the  external  circumstances  in  which  it  is 
destined  to  live,  and  in  this  point  of  view  we  shall  find  that  every 
department  of  the  organic  creation  is  equally  perfect ;  the  humblest 
animalcule,  or  the  simplest  Conferva,  being  as  completely  organised 
with  reference  to  its  appropriate  habitat  and  its  destined  functioua 
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as  man  himself,  who  claims  to  be  lord  of  all.  Such  a  view  of  the 
creation  is  surely  more  philosophical  than  the  crude  and  profane  idea 
entertained  by  Buffon  and  his  disciples,  one  of  whom  calls  the  dodo 
'  im  oiseau  bizarre,  dont  toutes  les  parties  portaient  le  caractere 
d'une  conception  manquce.'  He  fancies  that  this  imperfection  was 
the  result  of  the  youthful  impatience  of  the  newly-formed  volcanic 
islands  which  gave  birth  to  the  dodo,  and  implies  that  a  steady  old 
continent  would  have  produced  a  much  better  article." 

We  now  pass  to  the  consideration  of  the  place  this  apparently 
anomalous  bird  ought  to  occupy  in  the  systems  of  classification  of 
zoologists. 

Piso,  in  his  edition  of  Bontius,  places  the  Dodo  immediately  before 
the  Cassowary;  and  here  we  may  observe  that  the  figure  of 'Bontius 
does  not  appear  to  be  identical  with  the  picture  which  now  hangs  in 
the  British  Museum.  Though  there  is  a  general  resemblance  there 
are  particular  differences  which  go  far  to  show,  at  all  events,  that  the 
figure  of  Bontius  and  that  in  the  picture  are  different  portraits. 

Willughby's  eighth  chapter  treats  of  '  The  greatest  land-birds,  of 
a  peculiar  kind  by  themselves,  which  by  reason  of  the  bulk  of  their 
bodies  and  the  smallness  of  their  wings  cannot  fly,  but  only  walk.' 
The  Ostrich  occupies  the  first  section  of  this  chapter,  and  the  Dodo 
the  fourth  and  last,  being  immediately  preceded  by  the  Cassowary 
or  Emeu.  Ray's  section  '  Aves  rostris  rectioribus  minusque  hamatis 
maximoe,  singulares  et  sui  generis,  ob  corporum  molem  et  alarum 
brevitatem  volandi  impotes'  coutaius  the  same  birds  as  Willughby's 
eighth  chapter,  namely,  the  Ostrich,  the  American  Ostrich,  the  Emeu, 
Eme,  or  Cassowary,  and  lastly  the  Dodo. 

Moehring,  and  after  him  Brisson,  gives  the  bird  under  the  name  of 
Hup/ins  a  position  next  to  the  Ostriches  also. 

Buffon  places  it  independently. 

Linnams,  in  his  last  edition  of  the  '  Systema  Naturae '  (the  12th, 
1766),  places  the  bird  at  the  head  of  his  Gallince.  the  order  imme- 
diately succeeding  the  Grallce,  under  the  name  of  Didus  ineptus,  and 
immediately  before  the  genus  Paro  (Peacocks).  The  genus  Struthio 
is  the  last  of  his  Grallce,  and  Rhea  (American  Ostrich)  the  last  species 
of  Struthio,  so  that  Didus  ineptus  stands  between  Struthio  Rhea,  Linn., 
and  Paro  crisfatus  (the  Peacock).  In  a  former  edition  Linnseus  had 
noticed  the  bird  under  the  name  Struthio  cucullatus. 

Latham  iu  his  synopsis  (1782)  followed  Linnaeus,  but  gave  three 
species :  namely,  the  Hooded  Dodo,  the  Solitary  Dodo,  and  the 
Nazarene  Dodo. 

Gmelin,  in  his  edition  of  the  'Systema  Naturae'  (1789),  makes 
Psnphia  (Trumpeter)  the  last  genus  of  the  Linuaean  Grallw,  and  Otis 
(Bustard)  the  first  genus  of  the  Linnooan  Gallince,  under  which  last- 
mentioned  order  he  arranges  the  genus  Didus,  placing  it  between  the 
genera  Struthio  and  Pavo,  which  are  both  included  by  Gmelin  in  the 
order  Gallince.  He  also  gives  three  species — l3t,  Didus  ineptus,  which 
he  describes  as  "  black,  clouded  with  white,  with  tetradaetyle  feet." 
The  following  are  his  synonyms  : — Dickis,  '  Syst.  Nat'  xii.  1,  p.  287, 
n.  1;  Struthio  cucullatus,  'Syst.  Nat.'  x.  p.  155;  Raphus,  Briss.  'Av.' 
5,  p.  14,  n.  1 ;  Cygnus  cucullatus,  Nieremb.  '  Nat.'  231  ;  Gallus  galli- 
naceus  pengrinus,  Clus.  '  Exot.'  99,  t.  10  ;  Olear.  '  Mus.'  23,  t.  13, 
f.  5 ;  Dronte,  Bont.  '  Jav.'  70  ;  Buff.  '  Hist.  Nat.  des  Ois.'  i.  p.  480  ; 
Dod-aersen,  or  Valgh-Vogel,  Herbert,  it.  p.  382,  t.  383  ;  Dodo,  Raj. 
'Av.'  p.  37,  n.  8;  Will.  '  Orn.'  p.  153,  t.  27;  Edw.  'Glean.'  t.  294; 
Hooded  Dodo,  Lath.  'Syn.'  iii.  1,  p.  1,  t.  70.  2nd,  Didus  solitarius, 
Solitaire,  Buff.  'Hist.  Nat.  des  Ois.'  i.  p.  485  ;  Leguat,  it.  i.  p.  98 ; 
Solitary  Dodo,  Lath.  '  Syn.'  iii.  1,  p.  3,  n.  2.  This  species  is  described 
by  Gmelin  as  "  varied  with  gray  and  brown,  with  tetradaetyle  feet." 
3rd,  Dtdus  Nazarenus,  Oiseau  de  Nazareth,  et  Oiseau  de  Nausde, 
Buff.  'Hist.  Nat.  des  Ois.'  i.  p.  485;  Cauche,  '  Madag.'  p.  130; 
Nazarene  Dodo,  Lath.  '  Syn.'  iii.  1,  p.  4,  n.  3.  Gmelin  describes  this 
species  as  "  black,  with  tetradaetyle  feet." 

Blumenbach  followed  Linnasus ;  and  Dunieril  and  Yieillot  followed 
Latham. 

Temminck  instituted  in  his  'Analyse  du  Systeme  Gdneral  d'Orni- 
thologie'  the  order  Inertes  for  the  Dodo  and  the  Apteryx;  two  birds, 
as  Mr.  Yarrell  in  his  paper  on  the  Apteryx  ('  Trans.  Zool.  Soc.'  vol.  i. 
p.  71)  observes,  differing  decidedly  from  each  other  in  their  beaks ; 
but  in  reference  to  their  imperfect  wings,  as  also  in  the  nature  of  their 
external  covering,  having  obvious  relation  to  the  species  included  in 
his  order  Cursores.  "But,"  adds  Mr.  Yarrell,  " the  situation  chosen 
for  this  order  Inertes,  at  the  extreme  end  of  his  systematic  arrange- 
ment, leads  me  to  infer  that  M.  Temminck  considered  as  imaginary 
the  subjects  for  which  it  was  formed." 

Illiger,  in  his  '  Prodromus '  (1811),  instituted  the  order  Incpti  for 
the  reception  of  the  Dodo  alone,  Apteryx  not  being  then  known,  and 
he  placed  it  immediately  preceding  his  Cursores,  containing  the 
Struthious  Birds. 

Cuvier,  in  the  first  edition  of  his  'Regne  Animal,'  at  the  end  of  his 
notice  on  his  family  Brevipenncs  (Les  Autruches,  Struthio,  Linn.),  has 
the  following  note  appended  to  his  description  of  the  last  species, 
fihea: — "I  cannot  place  in  this  table  species  but  badly  known,  or, 
more,  so  little  authentic  as  those  which  compose  the  genus  Didus. 
The  first,  or  the  Dronte  (Didus  ineptus),  is  only  known  from  a  descrip- 
tion given  by  the  first  Dutch  navigators,  and  preserved  by  Clusius, 
'Exot.  p.  99,  and  by  an  oil-painting  of  the  same  epoch  copied  by 
Edwards,  pi.  294 ;  for  the  description  of  Herbert  is  puerile,  and  all 
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the  others  are  copied  from  Clusius  and  Edwards.  It  would  seem 
that  the  species  has  entirely  disappeared,  and  we  now  possess  no 
more  of  it  at  the  present  day  than  a  foot  preserved  in  the  British 
Museum  (Shaw,  '  Nat.  Miscell.'  pi.  143),  and  a  head  in  bad  condition 
ir  the  Ashmolean  Museum  at  Oxford.  The  bill  does  not  seem  to  bo 
without  some  relation  to  that  of  the  Auks  (Pingouins),  and  the  foot 
would  bear  considerable  resemblance  to  that  of  the  Penguins  (Man- 
chots)  if  it  were  palmated.  The  second  species,  or  the  Solitaire 
(Didus  solitarius),  rests  only  on  the  testimony  of  Leguat, '  Voy.'  i.  p.  98, 
a  man  who  has  disfigured  the  best  known  animals,  such  as  the  Hippo- 
potamus and  Lamantin.  Finally,  the  third  species,  or  L'Oiseau  de 
Nazare  (Didus  Nazarenus),  is  only  known  through  Francois  Cauche, 
who  regards  it  as  the  same  as  the  Dronte,  and  yet  only  gives  it  three 
toes,  while  all  other  authors  give  four  to  the  Dronte.  No  one  has 
been  able  to  see  any  of  these  birds  since  these  voyagers."  Cuvier's 
opinions  subsequently  underwent  considerable  modification.  When 
he  was  in  this  country  he  had  an  opportunity  of  seeing  the  head 
preserved  in  the  Ashmolean  Museum,  and  the  foot  iu  the  British 
Museum,  and  he  doubted  the  identity  of  this  species  with  that  of 
which  the  painting  is  preserved  in  the  national  collection.  Lyell 
mentions  these  doubts,  and  we  must  here  recall  to  the  reader  the 
geologist's  statement  above  alluded  to,  that  Cuvier  showed  him  the 
valuable  remains  in  Paris,  and  that  he  assured  him  that  they  left  no 
doubt  on  his  mind  that  the  huge  bird  was  one  of  the  Gallinaceous 
tribe.  (' Sur  quelques  Ossemens,'  &c,  'Ann.  des  Sci.'  tome  xxi. 
p.  103,  Sept.  1830.) 

Shaw,  as  appears  indeed  from  Cuvier's  note,  made  mention  of  the 
Dodo  in  his  '  Naturalist's  Miscellany'  (plates  142  and  143),  giving  a 
figure  of  the  head  preserved  in  the  Ashmolean  Museum,  and  in  his 
'  Zoological  Lectures.' 

Mr.  Vigors  in  his  paper  '  On  the  Natural  Affinities  that  connect  the 
Orders  and  Families  of  Birds'  ('Linn.  Trans.'  vol.  xiv.)  thus  writes 
on  the  subject  of  the  Dodo  : — "  The  bird  in  question,  from  every 
account  which  we  have  of  its  economy,  and  from  the  appearance  of 
its  head  and  foot,  is  decidedly  gallinaceous ;  and,  from  the  insufficiency 
of  its  wings  for  the  purposes  of  flight,  it  may  with  equal  certainty  be 
pronounced  to  be  of  the  Struthious  structure,  and  referable  to  the 
present  family.  But  the  foot  has  a  strong  hind  toe,  and,  with  tho 
exception  of  its  being  more  robust,  in  which  character  it  still  adheres 
to  the  Strut hionidoz,  it  corresponds  exactly  with  the  foot  of  the 
Linntean  genus  Crax,  that  commences  the  succeeding  family." 

M.  Lesson,  in  his  'Manual'  (1828),  after  giving  a  description  of  the 
Dodo  (genus  Dronte,  Didus,  Linn.,  Raphus,  Moehring,  Brisson),  says 
that  the  genus  includes  but  one  species  which  may  be  considered  as 
at  all  authenticated,  and  which  exists  no  longer;  this  is  the  Dronte, 
Didus  ineptus,  described  by  Clusius,  ex.  p.  99,  figured  by  Edwards, 
pi.  294.  "  They  possess,"  he  adds,  "  a  foot  and  head  of  it  at  Loudon, 
figured  in  Shaw's  'Miscell.'  pi.  143  and  166."  Then  comes  the 
following  statement: — "  M.  Temminck  has  adopted,  after  Shaw,  the 
genus  Apteryx,  which  he  thus  describes."  M.  Lesson,  after  giving  the 
description  and  noticing  the  only  known  species,  Apteryx  Ausiralis,  pro- 
ceeds to  make  the  following  queries  :  "  May  not  the  Dronte  be  the 
Cassowary  of  the  East  Indies,  to  which  has  been  added  the  bill  of  an 
Albatross?  It  is  said  that  it  was  once  very  common  in  the  Isles  of 
France  and  of  Bourbon,  and  that  the  former  received  the  name  of  the 
Isle  of  Cerne  from  these  birds.  May  not  the  Apteryx  of  M.  Temminck 
be  founded  on  the  fragments  of  the  Dronte  preserved  in  the  Museum 
of  London?"  To  make  the  confusion  complete,  M.  Lesson  places 
immediately  before  the  genus  Dronte  the  Emou  Kivihivi,  Dromiceius 
Nova;  Zelandice,  Less.,  which  is  no  other  than  the  Apteryx  A  ustralis 
of  Shaw,  and  which  has  been  so  well  described  and  figured  by  Mr. 
Yarrell  in  the  first  volume  of  the  '  Transactions  of  the  Zoological 
Society  of  London.' 

M.  de  Blainville,  in  a  memoir  on  the  '  Didus  ineptus,'  read  before 
the  Academy  of  Sciences,  on  the  30th  of  August,  1830,  and  published 
in  the  '  Nouvelles  Aunales  du  Mus<5um  d'Histoire  Naturelle'  (tome 
iv.  p.  1,  4to.,  Paris,  1835),  enters  at  large  into  the  history  of  the 
bird.  After  giving  the  different  points  on  which  the  claim  of  the 
Dodo  to  be  considered  a  gallinaceous  bird  rests,  and  the  reasons  for 
and  against  it,  he  thus  proceeds  : — "  Among  the  orders  of  birds  which 
include  the  largest  species,  there  only  remain  the  birds  of  prey  with 
which  the  Dodo  can  be  compared ;  and  it  seems  to  us  that  it  is  to 
them  that  the  bird  bears  the  greatest  resemblance."  -  In  proof  of  this 
it  is  necessary  to  attend  to  the  following  observations  : — 

1.  The  eyes  are  situated  in  the  same  part  of  the  bill  as  in  Cathartes. 

2.  The  nostrils  are  oval,  situated  very  forward,  and  without  a 
superior  scale,  as  in  those  birds. 

3.  The  form  of  the  skull,  its  great  width  in  the  interorbitary  space, 
and  its  flatness  at  the  sinciput,  are  also  nearly  the  same  as  in  those 
vultures. 

4.  Even  the  colour  of  the  bill,  and  the  two  caruncular  folds  of  the 
origin  of  the  curved  part,  are  nearly  the  same  as  in  those  birds. 

5.  The  species  of  hood  which  the  skin  forms  at  the  root  of  the  bill, 
and  which  have  earned  for  the  Dodo  the  name  of  Cygnus  cucullatus, 
has  a  very  similar  disposition  in  Cathartes. 

6.  The  almost  entire  nudity  of  the  neck,  as  well  as  its  greenish 
colour  seen  through  the  few  downy  feathers  which  cover  it,  are  ajso 
characteristic  of  the  vulture, 
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7.  The  form,  the  number,  and  the  disposition  of  the  toes,  as  well  as 
the  force  and  curvature  of  the  claws,  indicate  a  bird  of  that  family  at 
least  as  much  as  a  Gallinaceous  Bird. 

8.  The  scaly  system  of  the  tarsi  and  of  the  toes  more  resembles 
also  what  is  found  in  Cathartes  than  what  is  observed  in  the  Gallina- 
ceous Birds. 

9.  The  kind  of  Jabot  at  the  root  of  the  neck,  and  even  the  muscular 
stomach,  are  found  in  one  order  as  well  as  in  the  other. 

10.  Lastly,  M.  de  Blainville  notices  the  absence  of  the  spur 
(l'ergot),  which  he  remarks  is  nearly  characteristic  of  the  Gallinaceous 
Birds. 

M.  de  Blainville,  after  expressing  a  hope  that  both  the  Aye-Aye 
(Clieiromys,  which  has  not  been  seen  a  second  time  since  the  days  of 
Sonnerat)  and  the  Dodo  may  be  yet  recovered  in  the  interior  of  Mada- 
gascar, thus  concludes  his  memoir  : — 

"1.  There  exist  in  the  English  collections  traces  of  at  least  three 
individuals  of  a  large  species  of  walking  bird  (oiseau  marcheur),  to 
which  has  been  given  the  name  of  Dodo,  Dronte,  Didus  ineptus. 

"  2.  These  traces  exist  in  Europe  since  the  epoch  when  the  Dutch 
began  to  take  part  in  the  discovery  of  the  passage  to  the  East  Indies 
by  the  Cape  of  Good  Hope;  that  is  to  say,  about  1594. 

"  3.  The  name  of  Dodo  is  employed  for  the  first  time  by  Herbert, 
that  of  Dronte  by  Piso,  but  without  its  being  possible  to  arrive  at  the 
origin  and  etymology  of  these  denominations. 

"  4.  The  country  of  this  bird  is  the  Isle  of  France  ;  there  being 
nothing  to  prove  positively  that  it  has  been  found  either  at  Bourbon 
or  at  Fernandez,  as  has  been  thought,  owing  to  the  confusion,  no 
doubt,  between  the  Dodo  and  Solitaire  of  Leguat. 

"  5.  The  Dronte  should  be  approximated  to  or  even  placed  in  the 
order  of  Rapacious  Birds,  near  the  vultures,  rather  than  in  that  of  the 
Gallinaceous  Birds  ;  and,  for  stronger  reasons,  rather  than  among  the 
Grallatores  (Echassiers),  or  near  the  Penguins  (Manchots). 

"  6.  It  is  by  no  means  certain  that  this  bird  has  disappeared  from 
the  number  of  living  animals.  If  this  is  possible  in  the  case  of  the 
Isle  of  France,  it  is  not  probable  in  the  case  of  Madagascar,  the  pro- 
ductions of  which  are  so  little  known,  and  which  belongs,  up  to  a 
certain  point,  to  the  same  archipelago. 

"  There  remains  another  question  to  discuss,  namely,  whether  the 
incrusted  bones  which  have  been  lately  sent  to  M.  Cuvier  from  the 
Isle  of  France  really  belonged  to  the  Dodo,  as  M.  Cuvier  was  led  to 
believe.  It  is  a  question  which  would  be  most  easily  solved  by  the 
immediate  comparison  of  these  bones  with  the  pieces  preserved  in 
England.  If  this  was  so,  which  the  difference  of  height  in  the  tarsal 
bone  does  not  permit  us  to  believe,  it  would  be  at  the  same  time 
proved  that  the  Dodo  existed  also  at  Rodriguez,  for  these  bones  have 
been  found  in  this  isle  in  a  cave  (grotte),  as  M.  Quoy,  who  saw  them 
on  his  passage  to  the  Isle  of  France,  has  assured  me ;  and  not  at  the 
Isle  of  France  under  beds  of  lava,  as  M.  Cuvier  has  stated  from  erro- 
neous information  in  his  note  read  lately  to  the  academy.  Then  there 
would  be  nearly  a  certainty  that  the  Dodo  was  a  Gallinaceous  Bird  ; 
but  in  making  the  observation  that  these  bones  come  from  the  Isle  of 
Fernandez,  and  that  the  description  of  the  Solitaire  of  Leguat  accords 
sufficiently  well  with  a  bird  of  this  order,  or  at  least  with  a  Gallino- 
Gralle,  it  might  be  that  the  bones  actually  in  the  hands  of  M.  Cuvier 
were  no  other  than  those  of  the  Solitary  Bird  properly  so  called,  and 
not  those  of  the  true  Dronte." 

The  memoir  is  illustrated  with  four  plates.  The  first  is  a  coloured 
copy  of  the  head  of  the  Dodo  from  the  Museum  portrait,  of  the  size 
of  the  original.  In  the  painting/the  author  observes,  the  head  is  at 
least  a  foot  long  from  the  occiput  to  the  extremity  cf  the  bill ;  but 
the  head  at  Oxford  is  only  eight  inches  and  a  half,  or  about  two- 
thirds.  The  bill,  he  adds,  makes  out  nearly  three-fourths  of  the  whole 
length.  The  second  plate  gives  a  profile  of  the  Oxford  head  from  a 
sketch  taken  from  the  original,  and  a  view  of  the  same  seen  from 
above,  and  skulls  of  the  Urubu  and  Yultur  Papa.  The  third  plate  gives 
two  views  of  the  foot  preserved  in  the  British  Museum,  and  the 
remains  of  the  foot  at  Oxford ;  a  foot  of  the  Heath-Cock  (Coq  de 
Bruyere),  a  foot  of  a  Penguin,  and  a  foot  of  Vultur  Papa.  The  fourth 
plate  gives  a  profile  of  the  cast  of  the  head  at  Oxford,  and  a  view  of 
the  same  seen  from  below. 

In  the  British  Museum  (1837),  in  cases  65-68  (Room  xiii.),  are  the 
Ostrich ;  Bustards  "  which  in  many  respects  are  allied  to  the  Gallina- 
ceous Birds;"  the  foot  and  cast  of  the  head  of  the  Dodo  above  alluded 
to;  the  Courser  and  Pratincole;  and  at  page  99  of  the  'Synopsis' 
(1832)  we  have  the  following  observations  : — "  Over  the  door  adjoining 
the  twelfth  room  is  an  original  painting  of  the  Dodo,  presented  to 
the  Museum  by  George  Edwards,  Esq.,  the  celebrated  ornithological 
artist,  and  copied  in  his  works,  plate  No.  294,  who  says  it  was 
'  drawn  in  Holland  from  a  living  bird  brought  from  St.  Maurice's 
Island  in  the  East  Indies.'  The  only  remains  of  this  bird  at  present 
known  are  a  foot  (case  65)  in  this  collection  (presented  by  the  Royal 
Society),  and  a  head  and  foot  said  to  have  belonged  to  a  specimen 
which  was  formerly  in  Tradescant's  Museum,  but  is  now  in  the  Ash- 
molean  Museum  at  Oxford.  The  cast  of  the  head  above  mentioned 
(in  the  same  case)  was  presented  by  P.  Duncan,  Esq.  The  bird  in 
the  shortness  of  the  wings  resembles  the  ostrich,  but  its  foot  in 
general  rather  resembles  that  of  the  common  fowl,  and  the  beak  from 
the  position  of  its  nostrils  is  most  nearly  allied  to  the  vultures ;  so 


that  its  true  place  in  the  series  of  birds,  if  indeed  such  a  bird  ever 
really  existed,  is  not  as  yet  satisfactorily  determined." 

Mr.  Swainson  ('  Natural  History  and  Classification  of  Birds,'  1836), 
speaking  of  the  birds  of  prey,  says  (p.  285): — "The  third  and  last 
type  of  this  family  appears  to  us  to  be  the  Secretary  Vulture  of 
Africa,  forming  the  genus  Gypogeranus.  At  least  we  cannot  assign  jt 
to  any  other  known  division  of  the  Raptores  without  separating  it 
much  more  widely  from  its  congeners  than  our  present  state  of 
knowledge  will  sanction.  It  has  been  thought  indeed  that  this 
remarkable  bird  represented  one  of  the  primary  divisions  of  the 
whole  order,  in  which  case  it  would  stand  between  the  owls  and  the 
Dodo  ;  but  its  similarity  to  the  vultures  and  the  falcons  in  our  opinion 
is  too  great  to  favour  this  supposition ;  while,  on  the  other  hand,  it 
will  subsequently  appear  that  the  circle  of  the  Falconidw  is  sufficiently 
complete  to  show  that  it  does  not  enter  into  that  family."  After  some 
other  observations  Mr.  Swainson  concludes  his  remarks  on  the  Secre- 
tary thus  : — "  It  must  be  remembered  also  that  the  very  saKe  objec- 
tions occur  against  placing  this  bird  (the  Secretary)  between  the 
Strigidai  (Owls)  and  the  Dididm  (Dodos)  as  those  we  have  intimated 
against  considering  it  as  the  grallatorial  type  of  the  Vulturida." 

That  a  bird  or  birds  called  by  the  name  of  Dodo  and  the  other 
appellations  which  we  need  not  here  repeat  once  existed,  we  think 
the  evidence  above  given  sufficiently  proves.  We  have  indeed  heard 
doubts  expressed  whether  the  Museum  portrait  was  taken  "  from  a 
living  bird,"  and  have  also  heard  it  suggested  that  the  picture  may 
represent  a  specimen  made  up  of  the  body  of  an  ostrich  to  which  the 
bill  and  legs  of  other  birds  have  been  attached ;  and  here  it  is  that 
the  destruction  of  Tradescant's  specimen  becomes  a  source  of  the 
greatest  regret.  Whatever  was  the  condition  of  that  specimen,  as 
long  as  the  skin  was  preserved  there  existed  the  means  of  ascertain- 
ing whether  it  was  real  or  a  made-up  monster ;  and  when  the  vice- 
chancellor  and  the  other  curators,  in  making  their  lustration,  gave  the 
fatal  nod  of  approbation  they  destroyed  that  evidence.  With  regard 
to  the  picture,  we  have  endeavoured  to  place  it  before  the  reader  aa 
well  as  our  limited  means  will  permit,  in  order  that  he  may  have  an 
opportunity  of  judging  from  the  internal  evidence  as  to  the  proba- 
bility of  the  portrait  being  taken  from  a  living  bird,  and  with  this 
view  we  have  given  the  accessories  as  they  appear  in  the  painting  as 
well  as  the  principal  figure. 

Dr.  J.  E.  Gray,  among  others,  still  inclines,  we  believe,  to  the  opinion 
that  the  bird  represented  was  made  up  by  joining  the  head  of  a  bird 
of  prey  approaching  the  Vultures,  if  not  belonging  to  that  family,  to 
the  legs  of  a  Gallinaceous  Bird ;  and  his  opinion,  from  his  attain- 
ments and  experience,  is  worthy  of  all  respect.  His  reasons  for  con- 
sidering the  Dodo  as  belonging  to  the  Raptores  chiefly  rest  on  the  fol- 
lowing facts,  premising,  as  he  does,  that  it  is  to  be  borne  in  mind  that 
in  the  Raptorial  Birds  the  form  of  the  bill  is  their  chief  ordinal 
character,  which  is  not  the  case  with  the  Grallatores  or  the  Natatores, 
where  the  form  of  the  feet  and  legs  are  the  chief  character  of  the 
order : — 

"  1.  The  base  of  the  bill  is  enveloped  in  a  cere,  as  may  be  seen  in 
the  cast,  where  the  folds  of  the  cere  are  distinctly  exhibited,  especially 
over  the  back  of  the  nostrils.  The  cere  is  only  found  in  the  Raptorial 
Birds. 

"  2.  The  nostrils  are  placed  exactly  in  front  of  the  cere,  as  they  are 
in  the  other  Raptores ;  they  are  oval,  and  nearly  erect,  as  they  are  in 
the  True  Vultures,  and  in  that  genus  alone ;  and  not  longitudinal  as 
they  are  in  the  Cathartes,  all  the  Gallinaceous  Birds,  Grallatores,  and 
Natatores  ;  and  they  are  naked,  and  covered  with  an  arched  scale,  as 
is  the  case  in  all  the  Gallinacew. 

"  3.  In  Edwards's  picture  the  bill  is  represented  as  much  hooked 
(like  the  Raptores)  at  the  tip  ;  a  character  which  unfortunately 
cannot  be  verified  on  the  Oxford  head,  as  that  specimen  is  destitute 
of  the  horny  sheath  of  the  bill,  and  only  shows  the  form  of  the 
bony  core. 

"  With  regard  to  the  size  of  the  bill,  it  is  to  be  observed  that  this 
part  varies  greatly  in  the  different  species  of  Vultures  ;  indee  d  so 
much  so,  that  there  is  no  reason  to  believe  that  the  bird  of  the 
Oxford  head  was  much  larger  than  some  of  the  known  Vul  tures. 

"  With  regard  to  the  foot,"  adds  Dr.  Gray,  "  it  has  all  the  charac- 
ters of  that  of  the  Gallinaceous  Birds,  and  differs  from  all  the  Vultures 
in  the  shortness  of  the  middle  toe,  the  form  of  the  scales  on  the  leg, 
and  the  bluntness  of  the  claws." 

But  if  we  grant  Dr.  Gray's  position,  see  what  we  have  to  deal  with. 
We  have  then  two  species,  which  are  either  extinct  or  have  escaped 
the  researches  of  all  zoologists,  to  account  for  :  one,  a  bird  of  prey, 
to  judge  from  its  bill,  larger  than  the  condor ;  the  other  a  Gallinaceous 
Bird,  whose  pillar-like  legs  must  have  supported  an  enormous  body. 
As  to  the  stories  of  the  disgusting  quality  of  the  flesh  of  the  bird 
found  and  eaten  by  the  Dutch,  that  will  weigh  but  little  in  the  scale 
when  we  take  the  expression  to  be,  what  it  really  was,  indicative  of 
a  comparative  preference  for  the  turtle-doves  there  found  after  feeding 
on  Dodos  '  usque  et  nauseam.'  "Always  partridges"  has  become  almost 
proverbial,  and  we  find  from  Lawson  how  a  repetition  of  the  most 
delicious  food  palls.  "We  cooked  our  supper,"  says  that  traveller, 
"but  having  neither  bread  nor  salt  our  fat  turkeys  began  to  be  loath- 
some to  us  ;  although  we  were  never  wanting  of  a  good  appetite,  yet 
a  continuance  of  one  diet  made  us  weary  ;"  and  again  ;  "  By  the  way 
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our  guide  killed  more  turkeys,  and  two  pole-cats,  which  he  eat, 
esteeming  them  before  fat  turkeys." 

With  regard  to  the  form  of  the  bill,  we  must  be  careful  how  we  lay 
too  much  stress  on  that.  Who  would  have  expected  to  find  a  bill 
"long,  slender,  smooth,  and  polished,  in  form  resembling  that  of  an 
Ibis,  but,  rather  more  straight  and  depressed  at  the  base,"  on  an  Emeu- 
like body  with  rasorial  legs  and  feet  ?  Yet  such  is  the  form  of  Apteryx. 
As  to  the  argument  arising  from  the  absence  of  the  spur,  it  is  worth 
but  little  at  best ;  and  it  may  be  said  iu  favour  of  those  who  would 
place  the  Dodo  between  the  Struthious  and  Gallinacious  Birds,  that 
its  absence  in  such  an  osculant  bird  would  be  expected. 

If  the  picture  in  the  British  Museum  and  the  cut  in  Bontius  be 
faithful  representations  of  a  creature  then  living,  to  make  such  a  bird 
a  bird  of  prey- — a  Vulture,  in  the  ordinary  acceptation  of  the  term — 
would  be  to  set  all  the  usual  laws  of  adaptation  at  defiance.  A  Vul- 
ture without  wings  !  How  was  it  to  be  fed  ?  And  not  only  without 
wings,  but  necessarily  slow  and  heavy  in  progression  on  its  clumsy 
feet.  The  Yultvridos  are,  as  we  know,  among  the  most  active  agents 
for  removing  the  rapidly  decomposing  animal  remains  iu  tropical  and 
intertropical  climates,  and  they  are  provided  with  a  prodigal  develop- 
ment of  wing  to  waft  them  speedily  to  the  spot  tainted  by  the  corrupt 
incumbrance.  But  no  such  powers  of  wing  would  be  required  by  a 
bird  appointed  to  clear  away  the  decaying  and  decomposing  masses 
of  a  luxuriant  tropical  vegetation — a  kind  of  Vulture  for  vegetable 
impurities,  so  to  speak — and  such  an  office  would  not  be  by  any  means 
inconsistent  with  comparative  slowness  of  pedestrian  motion. 

Nevertheless  we  have  the  following  expression  of  opinion  from 
Professor  Owen,  who  in  1845  published  a  paper  on  the  subject  of  the 
Dodo  in  the  '  Transactions  of  the  Zoological  Society.'  He  concludes 
his  paper  thus  :  "  Upon  the  whole  then  the  Raptorial  character  pre- 
vails most  in  the  structure  of  the  foot  as  in  the  general  form  of  the 
beak  of  the  Dodo,  and  the  present  limited  amount  of  our  anatomical 
knowlege  of  the  extinct  terrestrial  bird  of  the  Mauritius  supports  the 
conclusion  that  it  is  an  extremely  modified  form  of  the  Raptorial 
order.  Devoid  of  the  power  of  flight,  it  could  have  had  small  chance 
of  obtaining  food  by  preying  upon  the  members  of  its  own  class;  and 
if  it  did  not  exclusively  subsist  on  dead  and  decaying  organised 
matter,  it  most  probably  restricted  its  attacks  to  the  class  of  reptiles 
and  to  the  littoral  fishes,  Crustacea,  &c,  which  its  well  developed 
back  toe  and  claw  would  enable  it  to  seize  and  hold  with  a  firm  gripe." 

Mr.  Strickland,  who  is  the  last  writer  upon  the  affinities  of  the 
Dodo,  and  has  produced  a  work  quite  exhaustive  of  the  subject,  refers 
the  Dodo  to  the  Columbidce. 

"  The  extensive  group  of  Columbidce,  or  Pigeons,"  says  Mr.  Strick- 
land, "  is  very  isolated  in  character,  and  though  probably  intermediate 
between  the  Insessorial  and  Gallinaceous  orders,  can  with  difficulty 
be  referred  to  either.  In  this  group  we  find  some  genera  that  live 
wholly  in  trees,  others  which  are  entirely  terrestrial,  while  the 
majority,  of  which  the  common  Wood-Pigeon  is  an  instance,  combine 
both  these  modes  of  life.  But  the  main  characteristic  of  all  is  their 
diet,  composed  almost  exclusively  of  the  seeds  of  various  plants  and 
trees.  We  accordingly  find  much  diversity  in  the  forms  of  their 
beaks,  according  to  the  size  and  mechanical  structure  of  the  seeds  on 
which  each  genus  is  destined  to  live.  Those  which  feed  on  cereal 
grains  and  the  seeds  of  small  grasses  and  other  plants,  like  the 
Common  Pigeon  and  Turtle-Dove,  have  the  beak  considerably  elon- 
gated, feeble,  and  slender.  But  in  tropical  countries  there  are 
several  groups  of  Pigeons  called  Nutmeg-Eaters  and  Trerons,  which 
feed  on  the  large  fruits  and  berries  of  various  kinds  of  palms,  fig, 
nutmeg,  and  other  trees.  These  birds,  and  especially  those  of  the 
genus  Treron  ( Vinago  of  Cuvier)  have  the  beak  much  stouter  than 
other  pigeons,  the  corneous  portion  being  strongly  arched  and  com- 
pressed, sc  as  greatly  to  resemble  the  structure  of  certain  Rapacious 
Birds,  especially  of  the  Vulturine  family.  This  Raptorial  form  of 
beak  is  carried  to  the  greatest  extent  in  the  genus  Didunculus,  a  very 
singular  bird  of  the  Samoan  Islands  in  the  Pacific  Ocean.  Very  little 
is  yet  known  of  its  habits,  but  Mr.  Stair,  a  missionary  recently 
returned  from  those  islands,  has  reported  that  the  bird  feeds  on 
bulbous  roots.  Its  first  discoverer,  Mr.  Titian  Peale,  an  American 
naturalist  (whose  account  is  I  believe  still  unpublished)  saw  some- 
thing in  its  form  or  habits  that  reminded  him  of  the  Dodo,  and  hence 
its  generic  name.  Sir  W.  Jardine,  who  first  described  the  bird,  under 
the  name  of  Gnathodon  strigirostris  in  the  'Annals  of  Natural  History,' 
voL  xvi.  p.  175,  referred  it  conjecturally  to  the  Mcgapodidce,  though 
he  recognised  in  it  several  dove-like  characters.  And  Mr.  Gould,  who 
has  given  two  figures  of  it  in  his  '  Birds  of  Australia,'  part  22,  pro- 
nounces that  the  bird  approaches  nearest  to  the  Pigeons.  We  shall  soon 
see  that  the  Didine  and  Columbine  hypotheses,  though  apparently 
incongruous,  resolve  themselves  (as  often  happens)  into  one  truth. 

"Although  certain  genera  of  Columbidce  are  thus  seen  to  assume  a 
form  of  beak  resembling  that  of  the  Raptorcs,  yet  no  two  groups  in 
the  same  class  can  be  more  opposed  iu  habits  and  affinities  than  the 
'  feroces  Aquike '  and  '  imbelles  Columbso.'  It  is  interesting  however 
to  observe  that  mechanical  strength,  whether  for  the  devouring  of 
animal  or  vegetable  substances,  is  obtained  in  both  cases  by  a  simi- 
larity of  structure. 

"If  now  we  regard  the  Dodo  as  an  extreme  modification,  not  of  the 
vultures,  but  of  these  vulture-like  frugivorous  pigeons,  we  shall,  I 


think,  class  it  in  a  group  whose  characters  are  far  more  consistent  with 
what  we  know  of  its  structure  and  habits.  There  is  no  a  priori  reason 
why  a  pigeon  should  not  be  so  modified  in  conformity  with  external 
circumstances  as  to  be  incapable  of  flight,  just  as  we  see  a  Grallatorial 
Bird  modified  into  an  Ostrich,  and  a  Diver  into  a  Penguin.  Now,  we 
are  told  that  Mauritius,  an  island  forty  miles  in  length  and  about  one 
hundred  miles  from  the  nearest  land,  was  when  discovered  clothed 
with  dense  forests  of  palms  and  various  other  trees.  A  bird  adapted 
to  feed  on  the  fruits  produced  by  these  forests  would  in  that  equable 
climate  have  no  occasion  to  migrate  to  distant  lands ;  it  would  revel 
iu  the  perpetual  luxuriance  of  tropical  vegetation,  and  would  have 
but  little  need  of  locomotion.  Why  then  should  it  have  the  means  of 
flying  ?  Such  a  bird  might  wander  from  tree  to  tree,  tearing  with  its 
powerful  beak  the  fruits  which  strewed  the  ground,  and  digesting 
their  strong  kernels  with  its  powerful  gizzard,  enjoying  tranquillity 
and  abundance,  until  the  arrival  of  man  destroyed  the  balance  of 
animal  life,  and  put  a  term  to  its  existence.  Such  in  my  opinion  was 
the  Dodo,  a  colossal  brcvipennate  frugivorous  pigeon." 

The  first  idea  of  referring  the  Dodo  to  the  Pigeons  seems  to  have 
occurred  to  Professor  Reinhardt  of  Copenhagen.  To  Mr.  Strickland 
however  must  be  given  the  credit  of  laboriously  working  out  this 
idea.  We  can  here  only  refer  to  his  volume,  '  The  Dodo  and  its 
Kindred,'  for  further  information.  In  working  out  the  anatomical 
details  he  was  assisted  by  Dr.  Melville,  now  Professor  of  Natural 
History,  Queen's  College,  Galvvay,  Ireland.  This  part  of  the  work  is 
remarkable  for  the  detailed  manner  in  which  the  subject  is  gone  into, 
and  the  beautiful  illustrations  which  accompany  the  text. 

We  have  now  to  draw  attention  to  another  part  of  this  subject.  In 
speaking  of  the  Dodo  several  references  have  been  made  to  a  bird 
called  the  Solitaire,  and  many  of  the  writers  quoted  have  confounded 
it  with  the  Dodo,  or  made  it  a  second  species.  This  bird  was  first 
described  by  Leguat,  who  was  for  many  years  the  commander  of  a 
party  of  French  Protestant  refugees  who  settled  upon  the  island  of 
Rodriguez  in  the  year  1691.  In  his  description*  of  the  isle,  which  is 
called  either  Diego-Rodrigo,  or  Diego-Ruys,  or  Rodrigo,  he  gives  the 
following  account : — "  We  had  also  another  creek  on  the  other  side  of 
our  cabins,  and  full  of  oysters  sticking  to  the  rock.  We  went  often 
to  breakfast  there,  and  brought  some  home,  with  which  we  made  an 
excellent  ragout  with  palm-tree  cabbages  and  turtle's  fat.  Of  all  the 
birds  in  the  island  the  most  remarkable  is  that  which  goes  by  the 
name  of  the  Solitary  (le  Solitaire),  because  it  is  very  seldom  seen  in 
company,  though  there  are  abundance  of  them.  The  feathers  of  the 
males  are  of  a  brown-gray  colour ;  the  feet  and  beak  are  like  a  turkey's, 
but  a  little  more  crooked.  They  have  scarce  any  tail,  but  their  hind 
part,  covered  with  feathers,  is  roundish  like  the  crupper  of  a  horse. 
They  are  taller  tTian  turkeys.  Their  neck  is  straight,  and  a  little 
longer  in  proportion  than  a  turkey's,  when  it  lifts  up  its  head.  Its 
eye  is  black  and  lively,  and  its  head  without  comb  or  cop.  They 
never  fly ;  their  wings  are  too  little  to  support  the  weight  of  their 
bodies  ;  they  serve  only  to  beat  themselves  and  flutter  when  they  call 
one  another.  They  will  whirl  about  for  twenty  or  thirty  times  to- 
gether on  the  same  side  during  the  space  of  four  or  five  minutes  ;  the 
motion  of  their  wings  makes  then  a  noise  very  like  that  of  a  rattle, 
and  one  may  hear  it  two  hundred  paces  off.  The  bone  of  their  wing 
grows  greater  towards  the  extremity,  and  forms  a  little  round  mass 
under  the  feathers  as  big  as  a  musket-ball :  that  and  its  beak  are  the 
chief  defence  of  this  bird.  'Tis  very  hard  to  catch  it  in  the  woods, 
but  easy  in  open  places,  because  we  run  faster  than  they,  and  some- 
times we  approach  them  without  much  trouble.  From  March  to 
September  they  are  extremely  fat,  and  taste  admirably  well,  especially 
while  they  are  young.    Some  of  the  males  weigh  forty-five  pound. 

"  The  females  are  wonderfully  beautiful,  some  fair,  some  brown  :  1 
call  them  fair  because  they  are  of  the  colour  of  fair  hair.  They  have 
a  sort  of  peak,  like  a  widow's,  upon  their  breasts,  which  is  of  a  dun 
colour.  No  one  feather  is  straggling  from  the  other  all  over  then- 
bodies,  being  very  careful  to  adjust  themselves  and  make  them  all 
even  with  their  beaks.  The  feathers  on  their  thighs  are  round  like 
shells  at  the  end,  and  being  there  very  thick,  have  an  agreeable  effect  ; 
they  have  two  risings  on  their  craws,  and  the  feathers  are  whiter  there 
than  the  rest,  which  livelily  represent  the  fine  neck  of  a  beautiful 
woman.  They  walk  with  so  much  stateliness  and  good  grace,  that 
one  cannot  help  admiring  them  and  loving  them,  by  which  means 
their  fine  mien  often  saves  their  lives. 

"  Though  these  birds  will  sometimes  very  familiarly  come  up  near 
enough  to  one  when  we  do  not  run  after  them,  yet  they  will  never 
grow  tame  ;  as  soon  as  they  are  caught  they  shed  tears  without  crying, 
and  refuse  all  manner  of  sustenance  till  they  die.  We  find  in  the 
gizzards  of  both  male  and  female  a  brown  stone,  of  the  bigness  of  a 
ben's  egg ;  it  i3  somewhat  rough,  flat  on  one  side,  and  round  on  the 
other,  heavy  and  hard.  We  believe  this  stone  was  there  when  they 
were  hatched,  for  let  them  be  never  so  young  you  meet  with  it  always. 
They  have  never  but  one  of  them  ;  and  besides,  the  passage  from  the 
craw  to  the  gizzard  is  so  narrow  that  a  like  mass  of  half  the  bigness 
could  not  pass.  It  served  to  whet  our  knives  better  than  any  other 
stone  whatsoever.  When  these  birds  build  their  nests  they  choose  a 
clean  place,  gather  together  some  palm-leaves  for  that  purpose,  and 

*  '  A  new  Voyage  to  the  East  Indies  by  Francis  Leguat  and  his  Companions, 
containing  their  Adventures  in  two  Desert  Islands,'  &c.,  8vo.(  London,  1708. 
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heap  them  up  a  foot  and  a  half  high  from  the  ground,  on  which  they 
sit.  They  never  lay  but  one  egg,  which  is  much  bigger  than  that  of 
a  goose.  The  male  and  female  both  cover  it  in  their  turns,  and  the 
young  is  not  hatched  till  at  seven  weeks'  end.  All  the  while  they  are 
sitting  upon  it,  or  are  bringing  up  their  young  one,  which  is  not  able 
to  provide  for  itself  in  several  months,  they  will  not  suffer  any  other 
bird  of  their  species  to  come  within  two  hundred  yards  round  of  the 
place  ;  but  what  is  very  singular  is,  the  males  will  never  drive  away 
the  females,  only  when  he  perceives  one  hs  makes  a  noise  with  his 
wings  to  call  the  female,  and  she  drives  the  unwelcome  stranger  away, 
not  leaving  it  till  it  is  without  her  bounds.  The  female  does  the  same 
as  to  the  males,  whom  she  leaves  to  the  male,  and  he  drives  them 
away.  We  have  observed  this  several  times,  and  I  affirm  it  to  be  true. 
The  combats  between  them  on  this  occasion  last  sometimes  pretty 
long,  because  the  stranger  only  turns  about,  and  does  not  fly  directly 
from  the  nest ;  however  the  others  do  not  forsake  it  till  they  have 
quite  driven  it  out  of  their  limits.  After  these  birds  have  raised  their 
young  one,  and  left  it  to  itself,  they  are  always  together,  which  the 
other  birds  are  not ;  and  though  they  happen  to  mingle  with  other 
birds  of  the  same  species,  these  two  companions  never  disunite.  We 
have  often  remarked,  that  some  days  after  the  young  one  leaves  the 
nest,  a  company  of  thirty  or  forty  brings  another  young  one  to  it,  and 
the  new-fledged  bird,  with  its  father  and  mother  joining  with  the 
band,  march  to  some  bye-place.  We  frequently  followed  them,  and 
found  that  afterwards  the  old  ones  went  each  their  way  alone,  or  in 
couples,  and  left  the  two  young  ones  together,  which  we  called  a 
marriage.  This  particularity  has  something  in  it  which  looks  a  little 
fabulous  ;  nevertheless,  what  I  say  is  sincere  truth,  and  what  I  have 
more  than  once  observed  with  care  and  pleasure."  The  worthy  nar- 
rator then  indulges  in  some  reflections  on  marriages  in  general,  and 
early  marriages  in  particular.  It  is  worthy  of  note,  with  reference  to 
the  alleged  juxtaposition  of  the  bones  of  a  large  land-turtle  and  those 
of  the  Dodo,  to  which  we  shall  have  occasion  to  allude,  that  the  same 
author,  in  the  description  of  the  same  island,  speaks  of  the  multitude 
of  laud-turtles  ;  of  which  he  says,  "  I  have  seen  one  that  weighed  one 
hundred  pound,  and  had  flesh  enough  about  it  to  feed  a  good  number 
of  men." 


Solitary  Bird  of  Leguat. 


The  preceding  cut  is  copied  from  Leguat's  figure  of  '  the  Solitary 
Bird.' 

In  the  frontispiece  is  represented  one  in  a  sort  of  landscape,  and 
also  land-turtles ;  and  in  '  a  plan  of  the  settlement '  in  the  island  of 
Rodrigo,  many,  some  in  pairs,  are  placed  about.  This  plan  shows  the 
situation  of  the  houses,  &c.  of  Leguat  and  his  companions  ;  there  are 
also  land-turtles  and  other  animals. 

Although  Rodriguez  is  now  a  British  colony  we  have  no  further 
testimony  about  living  Solitaries.  Persons  resident  on  the  spot  have 
inquired  with  the  same  results  as  have  attended  inquiries  after  the  Dodo 
in  Mauritius.   Bones,  probably  of  this  bird,  have  however  been  found. 

In  a  letter  addressed  to  the  Secretary  of  the  Zoological  Society  by 


Charles  Telfair,  Esq.,  Corr.  Memb.  Zool.  Soc,  dated  Port  .Louis 
(Mauritius),  November  8,  1832,  and  read  before  a  meeting  of  the 
society  on  the  12th  March  1833,  it  appeared  that  Mr.  Telfair  had 
recently  had  opportunities  of  makiug  some  researches  about  the 
buried  bones  of  the  Dronte  or  Dodo  found  in  the  Island  of  Rodriguez. 
The  result  of  these  researches  he  communicated,  and  inclosed  letters 
addressed  to  him  by  Colonel  Dawkins,  military  secretary  to  the 
Governor  of  the  Maurilius,  and  by  M.  Eudes,  resident  at  Rodriguez. 

Colonel  Dawkins,  it  was  stated,  in  a  recent  visit  to  Rodriguez, 
conversed  with  every  person  whom  he  met  respecting  the  Dodo,  and 
became  convinced  that  the  bird  does  not  exist  there.  The  general 
statement  was  that  no  bird  is  to  be  found  there  except  the  Guinea- 
Fowl  and  Parrot.  From  one  person  however  he  learned  the 
existence  of  another  bird,  which  was  called  Oiseau-Bcouf,  a  name 
derived  from  its  voice,  which  resembles  that  of  a  cow.  From  the 
description  given  of  it  by  his  informant,  Colonel  Dawkins  at  first 
believed  that  this  bird  was  really  the  Dodo ;  but  on  obtaining  a 
specimen  of  it,  it  proved  to  be  a  Gannet  (apparently  referrible  to  the 
Lesser  Gannet  of  Dr.  Latham,  the  Sula  Candida  of  Brisson,  and  the 
Pelecanus  Piscator  of  Linna;us).  It  is  found  only  iu  the  most  secluded 
parts  of  the  island.  Colonel  Dawkins  visited  the  caverns  in  which 
bones  have  been  dug  up,  and  dug  in  several  places,  but  found  only 
small  pieces  of  bone.  A  beautiful  rich  soil  forms  the  ground-work  of 
them,  which  is  from  six  to  eight  feet  deep,  and  contains  no  pebbles. 
No  animal  of  any  description  inhabits  these  caves,  not  even  bats. 

M.  Eudes  succeeded  in  digging  up  in  the  large  cavern  various  bones, 
including  some  of  a  large  kind  of  bird,  which  no  longer  exists  in  the 
island :  these  he  forwarded  to  Mr.  Telfair,  by  whom  they  were 
presented  to  the  Zoological  Society.  The  only  part  of  the  cavern  in 
which  they  were  found  was  at  the  entrance,  where  the  darkness 
begins  ;  the  little  attention  usually  paid  to  this  part  by  visiters  may 
be  the  reason  why  they  have  not  been  previously  found.  Those  near 
the  surface  were  the  least  injured,  and  they  occur  to  the  depth  of  three 
feet,  but  no  where  in  considerable  quantity ;  whence  M.  Eudes  con- 
jectured that  the  bird  was  at  all  times  rare,  or  at  least  uncommon. 
A  bird  of  so  large  a  size  as  that  indicated  by  the  bones  had  never 
been  seen  by  M.  Gory,  who  had  resided  forty  years  on  the  island.  M. 
Eudes  added  that  the  Dutch  who  first  landed  at  Rodriguez  left  cats 
there  to  destroy  the  rats  which  annoyed  them  :  these  cats  have  since 
become  very  numerous,  and  prove  highly  destructive  to  poultry  ;  and 
he  suggested  the  probability  that  they  may  have  destroyed  the  large 
kind  of  bird  to  which  the  bones  belonged,  by  devouring  the  young 
ones  as  soon  as  they  were  hatched — a  destruction  which  may  have 
been  completed  long  before  the  island  was  inhabited. 

The  bones  procured  by  M.  Eudes  for  Mr.  Telfair  were  presented  by 
that  gentleman  to  the  Zoological  Society.  At  the  reading  of  the 
letter,  &c,  they  were  laid  on  the  table,  and  consisted  of  numerous 
bones  of  the  extremities  of  one  or  more  large  species  of  Tortoise, 
several  bones  of  the  hinder  extremity  of  a  large  bird,  and  the  head  of  a 
humerus.  With  reference  to  the  metatarsal  bone  of  the  bird,  which 
was  long  and  strong,  Dr.  Grant  pointed  out  that  it  possessed  articulat- 
ing surfaces  for  four  toes,  three  directed  forwards  and  one  backwards, 
as  in  the  foot  of  the  Dodo  preserved  in  the  British  Museum,  to  which 
it  was  also  proportioned  in  its  magnitude  and  form.  ('  Zool.  Proc.' 
1833,  Part  1.) 

The  bones  belonging  to  the  birds  here  spoken  of,  Mr.  Strickland 
believes  were  those  of  the  Solitaire.  They  were  lost  before  he 
began  to  investigate  the  subject.  He  however  had  an  opportunity 
of  examining  the  bones  before  alluded  to  as  preserved  in  the  Museum 
in  Paris,  and  also  a  collection  of  bones  made  by  Mr.  Telfair  in  Rodri- 
guez, and  now  in  the  Andersonian  Museum  at  Glasgow.  The  bones 
from  Paris  and  Glasgow  were  found  to  agree,  and  were  referrible  to  a 
bird  having  the  characters  of  the  Solitaire  as  described  by  Leguat. 
They  however  differed  from  those  of  the  Dodo,  but  were  found  to  pre- 
sent affinities  to  the  Columbidw  equally  as  strong  as  those  of  the  Dodo. 

From  occasional  notices  amongst  early  travellers,  Mr.  Strickland 
comes  to  the  conclusion  that  also  in  the  island  of  Bourbon  there 
formerly  existed  a  brevipennate  bird  or  birds,  homologous  wfth  the 
Dodo  and  Solitaire,  that  are  now  extinct.  He  refers  also  to  a  notice 
by  Flacourt  of  a  large  brevipennate  bird  as  an  inhabitant  of  Mada- 
gascar. He  thus  concludes  this  part  of  his  work  : — "  On  a  review  of 
the  various  historical  and  osteological  evidences  which  I  have  now 
brought  together,  it  seems  sufficiently  clear  that  the  three  oceanic 
islands,  Mauritius,  Rodriguez,  and  Bourbon,  which,  though  somewhat 
remote  from  each  other,  may  be  considered  as  forming  one  geogra- 
phical group,  were  inhabited  until  the  time  of  their  human  colonisation 
by  at  least  four  distinct  but  probably  allied  species  of  brevipennate 
birds.  This  result  at  once  reminds  us  of  the  analagous  case  of  the 
New  Zealand  group  of  islands,  where  the  scientific  zeal  of  Messrs. 
Cotton,  Williams,  Colenso,  Mantell,  and  others  has  brought  to  light 
a  mine  of  osteological  treasures,  from  which  the  consummate  sagacity 
of  Professor  Owen  has  reconstructed  two  new  genera  of  brevipennate 
birds.  Seven  species  of  Dinomis  and  two  of  Palapteryx  have  been 
clearly  established  and  elaborately  described  by  Professor  Owen ;  while 
in  the  still  surviving  genus  Aptcryx,  of  which  Mr.  Gould  has  very 
recently  described  a  second  species,  we  see  an  almost  expiring  mem- 
ber of  the  same  zoological  group.  The  extraordinary  success  of  the 
naturalists  of  New  Zealand  in  procuring  from  recent  alluvial  deposits 
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a  series  of  osseous  remains  which  have  more  than  doubled  the  number 
of  struthoid  birds  previously  known,  should  encourage  the  scientific 
residents  in  the  islands  of  the  Indo-African  Sea  to  make  similar 
researches.  I  feel  confident  that  if  an  active  naturalist  would  make  a 
series  of  excavations  in  the  alluvial  deposits  in  the  beds  of  streams 
and  amid  the  ruins  of  old  habitations  iu  the  Mauritius,  Bourbon,  and 
Rodriguez,  he  would  speedily  discover  remains  of  the  Dodo,  the  two 
Solitaires,  or  the  Oiseau  Bleu.  But  I  would  especially  direct  the 
attention  to  the  caves  with  which  those  volcanic  islands  abound. 
The  chief  agents  in  the  destruction  of  the  brevipennate  birds  were 
probably  the  runaway  negroes  who  for  many  years  infested  the 
primaeval  forests  of  those  islands,  and  inhabited  the  caverns,  where 
they  would  doubtless  leave  the  scattered  bones  of  the  animals  on 
which  they  fed.  Here  then  may  we  more  especially  hope  to  find  the 
osseous  remains  of  these  remarkable  animals.  Should  any  copies  of 
this  work  find  their  way  to  Mauritius  or  Bourbon  they  may  perhaps 
incite  the  lovers  of  knowledge  in  those  islands  to  investigate  further 
the  subject,  which  has  been  diligently  but  imperfectly  pursued  in  this 
volume ;  and  I  shall  feel  rewarded  for  the  trouble  it  has  cost,  if  my 
researches  into  the  history  and  organisation  of  these  birds,  aided  by 
the  anatomical  investigations  which  Dr.  Melville  has  introduced  into 
the  second  part  of  the  work,  shall  have  rescued  these  anomalous 
creatures  from  the  domain  of  fiction,  and  established  their  true  rank 
in  the  scheme  of  creation."    [See  Supplement.] 

DOG.  [Canis.] 

DOGBANE.  [Apocynace*.] 

DOGFISH.  [Squaijdjs.] 

DOG-ROSE.  [Rosa.] 

DOG'S-TAIL-GRASS.  [Cynosurus.] 

DOG'S-TOOTH-SPAR.    [Calcareous  Spar.] 

DOG-WOOD.  [Cornus.] 

DOLABELLA.  [Tectibranchiata.] 

DOLABRIFORM,  a  term  applied  in  Botany  to  certain  fleshy  leaves, 
which  are  straight  at  the  front,  taper  at  the  base,  compressed,  dilated, 
rounded,  and  thinned  away  at  the  upper  end  at  the  back,  so  as  to 
bear  some  resemblance  to  an  old-fashioned  axe-head. 

DOLERITE,  a  form  of  Basalt  consisting  of  Labrador ite  and  Augite. 

DOLICHONYX.  [Bob-o-Link.] 

DO'LICHOS.  Under  this  name  Linnaeus  included  the  greater  part 
of  those  tropical  twining  Leguminous  Plants  which  bear  eatable  fruit 
like  the  kidney -beans  cultivated  in  Europe.  A  large  number  of  spe- 
cies, ill  distinguished  from  each  other,  and  differing  materially  in  the 
structure  of  their  fructification,  were  for  so  long  a  time  collected 
under  this  name  that,  although  they  are  now  broken  up  iDto  several 
genera,  we  shall  briefly  notice  the  more  remarkable  in  this  place. 

Dolichos  itself  is  confined  to  the  species  with  a  compressed  linear 
pod,  having  incomplete  cellular  dissepiments,  and  ovate  seeds  with  a 
small  oval  hilum.  Of  these  D.  Catjang,  the  pulse  of  which  is  called 
Boberloo  in  India,  is  an  annual,  and  has  somewhat  deltoid  leaves, 
angular  at  the  back,  few-flowered  peduncles,  and  erect  pods.  It  is 
cultivated  in  the  fields  in  many  parts  of  India  during  the  dry  season, 
and  its  seeds  are  extensively  consumed  by  the  poorer  natives.  D. 
lignosus,  a  perennial,  with  long  racemes  of  flowers,  broad  heart-shaped 
leaflets,  and  linear  sharp-pointed  pods,  is  extremely  common  all  over 
India,  where  it  is  cultivated  "  during  the  cold  season  in  gardens  and 
about  the  doors  of  the  natives,  forming  not  only  cool  shady  harbours, 
but  furnishing  them  with  an  excellent  pulse  for  their  curries,"  &c. 
There  are  several  varieties  of  it  constituting  the  commonest  kidney- 
beans  of  India.  D.  biflorus,  an  annual,  with  oblong  pointed  leaflets 
and  scimitar-shaped  haiiy  pods,  furnishes  the  pulse  called  in  India 
Horse-Gram  ;  and  D.  spharospermus  produces  the  Calavana  or  Black- 
Eyed  Peas  of  Jamaica. 

Lablab  has  a  compressed  scimitar-shaped  pod,  rough,  with  tubercles 
at  the  sutures,  and  furnished  with  transverse  imperfect  cellular  par- 
titions, and  ovate  seeds  with  a  fungous  callous  linear  scar.  Lablab 
vulgaris,  the  old  Dolichos  Lablab,  is  a  common  plant  in  the  hedges  in 
many^parts  of  India,  whence  it  has  travelled  into  the  tropical  parts  of 
America.  It  is  a  smooth  perennial  with  showy  white  or  purple 
flowers,  and  large  horizontal  pods,  containing  from  three  to  four 
seeds.  It  has  a  heavy  disagreeable  bug-like  smell,  prefers  a  rich 
black  soil  that  cannot  be  flooded  by  rains,  and  produces  a  coarse  but 
wholesome  pulse,  much  eaten  by  the  lower  classes  in  India. 

Pachyrhizus  has  a  long  compressed  pod,  with  kidney-shaped  seeds 
and  no  dissepiments,  and  is  remarkable  for  its  principal  species,  P. 
angulatus  ( formerly  Dolichos  bulbosus),  producing  a  root  of  the  size 
and  substance  of  a  turnip.  It  is  reported  to  have  been  carried  to  the 
Philippines  from  South  America,  and  thence  to  have  been  introduced 
into  the  west  of  Asia.  The  side  leaflets  are  nearly  triangular,  that  in 
the  middle  lozenge-shaped,  slightly  toothed,  and  shaggy  on  both 
sides.  The  flowers  are  very  beautiful,  of  a  violet-blue  colour,  and 
arranged  in  axillary  nearly  erect  racemes,  from  one  to  two  feet  long. 
Its  root  is  a  common  article  of  food  in  the  Malay  Archipelago,  but  no 
other  part  of  the  plant  is  eaten. 

In  Psophocarpus  the  pods  are  oblong,  and  have  four  longitudinal 
wings ;  the  seeds  are  roundish.  It  comprehends  the  Dolichos  tetra- 
gonolobus,  a  twining  annual,  the  pods  or  tuberous  roots  of  which  are 
a  common  Indian  esculent. 

Canavalia,  with  long  straightish  compressed  pods,  having  three 


short  wings  <»t  the  lower  suture,  cenular  dissepiments,  and  oblong 
seeds  with  a  narrow  hilum,  comprehends  the  South  American  Lima 
Beans  and  the  Sword  Beaus  of  India.  The  species  have  a  handsomer 
and  firmer  foliage  than  the  other  genera,  and  the  flowers  are  usually 
large  and  showy.  C.  gladiata,  the  common  cultivated  species,  has  often 
pods  two  feet  long,  and  varies  with  red,  gray,  and  white  seeds. 

Finally,  the  genus  Mucuna,  known  by  its  oblong  puckered  com- 
pressed hispid  pods,  includes  all  the  species  from  which  Cowage  ia 
obtained.    [Cowitch  or  Cowage.] 

DOLIOLUM.  [Acaleph^e.] 

DOLIUM.  [Entomostomata.] 

DOLOMITE,  a  variety  of  Magnesian'  Limestone,  first  noticed  by 
Dolomieu.  It  occurs  mostly  massive,  and  in  mountain  masses ;  it  is 
usually  white,  sometimes  grayish  or  yellowish  ;  its  structure  is  some- 
times slaty  ;  it  is  frequently  translucent  on  the  edges.  It  is  softer 
than  common  limestone.  Sometimes  it  is  met  with  in  veins  accom- 
panied by  quartz,  carbonate  of  lime,  &c.  The  Dolomite  of  the  Apen- 
nines consists  of  59  carbonate  of  lime  and  40  carbonate  of  magnesia  : 
it  contains  a  variable  quantity  of  oxide  of  iron. 

Compact  Dolomite  or  Gurhoffian  is  snow-white,  and  very  compact. 
The  surface,  when  newly  broken,  is  scarcely  shining,  and  the  frag- 
ments, which  are  sharp,  are  translucent  on  the  edges;  the  fracture  is 
fiat  conchoidal,  and  its  hardness  is  considerable.  It  occurs  in  veins 
traversing  serpentine  between  Gurhoff  (whence  its  name)  and  Agg3- 
bach,  in  Lower  Austria.  According  to  Klaproth,  it  consists  of  car- 
bonate of  lime  70'50,  and  carbonate  of  magnesia  29'50. 

This  rock,  having  the  aspect  and  general  geological  history  of 
limestone,  but  composed  of  carbonate  of  magnesia  united  to  carbonate 
of  lime,  usually  atom  to  atom,  occurs  as  a  part  of  the  Oolitic  system 
of  the  Alps  and  Apennines,  and  of  the  German  Jurakalk;  and  it  is 
perhaps  proper  to  call  by  the  same  name  the  crystallised  Magnesian 
Limestone  of  Nottinghamshire,  Derbyshire,  Yorkshire,  and  Durham. 
The  best  example  of  this  English  Dolomite  is  at  Bolsover,  in  Derby- 
shire, from  whence  the  stone  is  taken  to  build  the  new  Houses  of 
Parliament.  From  the  manner  in  which  this  rock  occurs  along  the 
Lake  of  Lugano,  and  other  parts  on  the  south  side  of  the  Alps,  in 
direct  contact  or  more  frequently  in  a  peculiar  relation  of  propinquity 
to  augitic  traps,  Von  Buch  inferred  that  Dolomite  was  a  metamorphic 
limestone,  altered  by  absorption  of  magnesian  vapours  yielded  by 
volcanic  action.  There  is  much  to  recommend  this  inference.  In 
England  we  frequently  find  the  mountain  limestone  dolomitised, 
along  lines  of  fracture  and  along  the  sides  of  mineral  veins  ;  and  these 
cases  appear  to  enter  into  Von  Buch's  explanation.  But  the  broad 
Magnesian  Limestones  of  the  North  of  England  are  certainly  due  to 
original  crystallisation  together  of  the  two  carbonates  already  named. 
Dolomite  is  usually  very  deficient  in  organic  remains.  In  the  Alps 
and  iu  Franconia  its  aspect  is  very  picturesque. 

The  Magnesian  Limestone  belongs  to  a  system  of  rooks  called  by 
modern  geologists  Permian,  which  includes  the  Zechstein  Kupfer- 
schiefer  and  Roth  todte-liegende  of  German  geologists.  [Magnesian 
Limestone.] 

DOLPHIN.  [Cetacea.] 

DO'MBEYA,  a  genus  of  Plants  belonging  to  the  natural  order 
Byttneriacece,  inhabiting  the  East  Indies  and  the  isles  of  France, 
Bourbon,  and  Madagascar.  They  have  a  5-parted  persistent  calyx, 
surrounded  by  a  3-leaved  unilateral  involucel.  The  petals  are  5. 
The  stamens  are  from  15  to  20,  scarcely  monadelphous,  five  of  them 
being  sterile,  with  from  2  to  3  fertile  ones  between  each  sterile 
stamen.  The  name  Doinbeya  was  also  applied  to  the  plant  now  called 
Araucaria  excelsa.  The  bark  of  D.  spectabilis  is  made  into  ropes  in 
Madagascar. 

DONAX.  [Arundo.] 

DONAX.  [Conchacea.] 

DOOM,  or  DOOM,  a  remarkable  Palm-Tree  exclusively  inhabiting 
Upper  Egypt,  especially  the  neighbourhood  of  Thebes,  whence  it  is 
named  Hyphcene  Thebaica  Its  stem,  instead  of  growing  without 
branches  like  other  palms,  forks  two  or  three  times,  thus  assuming 
the  appearance  of  a  Pandanus.  Clumps  of  it  occur  near  Thebes.  Thb 
fruit  is  about  the  size  of  an  orange,  angular,  irregularly  formed,  of  a 
reddish  colour,  and  has  a  spongy,  tasteless,  but  nutritious  rind.  The 
albumen  of  the  seed  is  hard  and  semitransparent,  and  is  turned  into 
beads  and  other  little  ornaments.  Gaertner  described  it  under  the  name 
of  Hyphcene  coriacea.  It  is  known  in  Egypt  as  the  Gingerbread-Tree, 
because  of  the  resemblance  of  its  brown  mealy  rind  to  that  cake. 

DORE'MA,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbdliferce.  It  has  an  epigynous  cup-shaped  disc ;  the  fruit  slightly 
compressed  from  the  back,  and  edged ;  3  distinct  filiform  primary 
ridges  near  the  middle,  and  alternating  with  them  4  obtuse  secondary 
ridges,  the  whole  enveloped  in  wool ;  vittae  1  to  each  secondary 
ridge,  1  to  each  primary  marginal  ridge,  and  4  to  the  commissure,  of 
which  2  are  very  small. 

D.  ammoniacum  is  a  glaucous  green  plant  with  a  perennial  root, 
large  leaves  2  feet  long,  somewhat  bipinnate,  the  pinnae  in  three  pairs, 
the  leaflets  inciso-pinnatifid,  with  oblong  mucronulate  entire  or 
slightly-lobed  segments  from  1  to  5  inches  long  and  half  an  inch  to 
2  inches  broad  ;  the  petiole  very  large,  downy,  and  sheathing  at  the 
base  ;  the  teeth  of  the  calyx  acute,  membranous,  minute  ;  the  petals 
ovate,  reflexetl  at  the  point ;  the  fruit  elliptical,  compressed,  sur- 
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rounded  by  a  broad  flat  edge.  This  plant  is  a  native  of  Persia,  in  the 
plains  of  Yerdekahst  and  Kumisha  in  the  province  of  Irak  ;  and  near 
the  town  of  Jezud  Khast  in  very  dry  plains  and  gravelly  soil,  exposed 
to  an  ardent  sun.  This  plant  is  one  of  those  which  yields  gum  ainmo- 
niacum,  but  it  is  probable  that  there  are  several  species  of  plants  which 
yield  this  as  well  as  the  other  gum-resins  of  the  order  Umbdlifevce. 
(Lindley,  Flora  Medica.) 

DORIPPE  (Fabricius),  a  genus  of  Brachyurous  Decapod  Crustacea 
belonging  to  the  sub-division  which  have  the  feet  of  the  fourth  and 
fifth  pairs  elevated  on  the  back  and  not  terminated  with  paddles,  and 
the  eyes  supported  upon  simple  peduncles  {Notopoda).  The  genus  is 
adopted  by  Latreille,  Lamarck,  Leach,  Bosc,  and  Risso  :  it  is  the 
Notogastropus  of  Vosmaer,  and  was  comprehended  under  the  general 
term  Cancer  by  Linnteus,  Herbst,  Aldrovandus,  and  Plancus.  It  has 
the  following  characters  : — External  antenna?  rather  long,  setaceous, 
inserted  above  the  intermediate  ones,  which  are  folded  (plie'es),  but 
not  entirely  lodged  in  the  cavities  where  they  take  their  insertion ; 
third  joint  of  the  external  jaw-feet  (pieds-machoires)  straight,  elon- 
gated, terminated  in  a  point;  buccal  opening  triangular;  claws  (chelae) 
small,  short,  equal ;  the  other  feet  very  long  and  compressed,  the 
third  pair  lining  the  greatest ;  the  last  two  pair  elevated  upon  the 
back,  and  terminated  by  a  small  hooked  nail,  which  is  folded  back 
upon  the  next  joint.  Carapace  slightly  depressed  (the  sides  wider 
posteriorly  than  they  are  anteriorly),  truncated,  and  spinous  before ; 
truncated,  sinuous,  and  bordered  behind;  the  surface  marked  with 
small  hump3  or  tubercles,  which  correspond  exactly  to  the  regions 
proper  to  the  soft  parts  beneath.  Two  great  oblique  openings,  ciliated 
on  their  edges,  communicating  with  the  branchial  cavity  and  situated 
below  the  head,  one  at  the  right,  the  other  at  the  left  of  the  mouth. 
Inferior  and  posterior  part  of  the  body  truncated  into  a  kind  of  gutter 
to  receive  the  reflected  abdomen,  the  pieces  of  which  are  nodulous  or 
tuberculous.  Eyes  small,  lateral,  supported  on  rather  long  peduncles, 
placed  near  the  angles  of  the  head,  and  protected  by  its  angular  pro- 
jections, which  form  the  edges  of  their  orbits.  (Desmarest.) 

The  Mediterranean  and  Adriatic  seas,  and  Manilla,  are  among  the 
localities  in  which  the  species  have  been  found.  They  haunt  great 
depths  in  the  sea,  nor  has  it  yet  been  proved  whether  they  make  use 
of  the  feet  elevated  on  the  back  to  cover  themselves  like  the  Dromke 
with  foreign  bodies.  It  is  however  very  probable  that  such  is  their  use. 

I).  lanata,  Latreille,  Lamarck;  I).  Facchino,  Risso  ;  Cancer  lanatas, 
Linnaeus  ;  C.  hirsutus  alius,  Aldrovandus. 

It  has  four  dentations  in  the  front  and  a  very  strong  lateral  point, 
forming  at  the  same  time  the  angle  of  the  head  and  the  external  bor- 
der of  the  orbit.  A  short  point  on  the  middle  of  each  side  of  the 
carapace.  Anterior  border  of  the  thighs  of  the  second  and  third  pair 
of  feet  without  spines.  Fingers  of  the  chela?  compressed  and  arched 
^within,  having  their  internal  edge  armed  with  a  series  of  dentilations, 
which  are  rather  strong,  oblique,  equal,  and  white.  Body  often 
covered  with  reddish  down. 


Dorippe  Janata, 
a,  external  left  jaw-foot. 


It  inhabits  the  Mediterranean  and  the  Adriatic  seas.  The  inha- 
bitants of  Rimini  call  it  Facchino.  (Desmarest.) 

Fossil  Dorippe. 

Desmarest  ('  Histoire  Naturelle  des  Crustace's  Fossiles,'  1822) 
describes  a  species,  D.  Rissoana,  which  has  some  resemblance  to  the 
species  above  figured  and  described,  and  still  more  to  the  crab  figured 
by  Herbst  under  the  name  of  Cancer  Frascone ;  and  above  all  to  a 
species  brought  from  Australia  by  Peron,  and  named  D.  nodosa. 
Desmarest  observes  that  he  is  the  more  inclined  to  consider  it  as 
approaching  very  near  to  this  last,  inasmuch  as  he  had  thought  that 
the  specimen  which  he  had  described  might  not  be  in  reality  fossil 
In  fact,  he  adds,  that  though  brown  and  shining,  like  the  fossil  crabs 
which  come  from  the  East  Indies,  it  is  much  lighter,  more  friable, 
and  not  so  much  imbedded  in  the  clay  as  they  are.  In  his  '  Conside- 
rations Ge'ne'rales  sur  la  Classe  des  Crustace's '  (1825)  he  describes  the 
Dot  ■ippe  a  Quatre  Dents  with  the  synonyms  D.  quadridens,  Fabr. 
Latr. ;  D.  nodosa,  Coll.  du  Mus.  ;  Cancer  Frascone,  Herbst.  "This 
Dorippe  from  the  East  Indies,"  he  adds,  "  has  lately  been  brought 
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from  Manilla  by  M.  Marion  de  Proee".  It  so  much  resembles  a  specks 
which  I  have  described  with  doubt  as  fossil,  that  I  know  not  how 
precisely  to  point  out  the  difference.  This  species  belongs  to  M. 
Defrance,  who  has  stated  its  characters  in  the  article  '  Dorippe ' 
(fossil)  of  the  '  Diet,  des  Sciences  Naturelles.'  " 

DORIS.  [NUDIBRANCHIATA.] 

DORO'NICUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositw,  to  the  sub-order  Corymbiferce,  the  tribe  Senecionidce,  and 
the  section  Senecionece.  It  has  the  florets  of  the  ray  ligulate  and  pis- 
tiliferous ;  those  of  the  disc  tubular,  with  both  stamens  and  pistils ; 
the  involucre  hemispherical,  of  2  or  3  rows  of  equal  scales  ;  the  pappus 
pilose,  wanting  in  the  ray.  The  species  are  deciduous  herbaceous 
plants.    Two  are  natives  of  Great  Britain. 

D.  pardalianches,  with  cordate  denticulate  leaves.  It  has  a  stem 
from  2  to  3  feet  in  height,  erect,  solitary,  hollow,  and  hairy.  It  is  a 
rare  plant,  and  found  in  damp  and  hilly  woods  and  pastures.  It  has 
its  specific  name  from  7rc£p5aA<?,  a  tiger,  and  67x61c,  to  strangle,  on  ac- 
count of  the  use  said  formerly  to  have  been  made  of  the  plant  for  the 
purpose  of  destroying  wild  animals.  With  the  species  of  Arnica  and 
other  plants  of  the  order  it  has  the  common  name  of  Leopard's  Bane. 

D.  plantaginerum,  the  second  British  species,  has  ovate  leaves,  and 
the  stem-leaves  clasping.  It  attains  about  the  same  height  as  the  last, 
and  its  flowers  are  also  yellow.  D.  scorpioides,  D.  Caucasicum,  D.  Aus- 
triacum,  and  D.  pardalianches  are  natives  of  the  continent  of  Europe. 

(Koch,  Flora  Germanica  ;  Babington,  Manual  of  Botany.) 

DORR-HAWK.  [Goatsuckers.] 

DORSATI.  [Ammonites.] 

DORSIBRANCHIA'TA,  Cuvier's  appellation  for  the  second  order 
of  Annelides,  which  have  their  organs,  and  especially  their  branchiae, 
distributed  nearly  equally  along  the  whole  of  their  body,  or  at  least  a 
part.  Chloeia  (Savigny)  and  Cirratulus  (Lamarck),  with  many  other 
genera,  belong  to  this  order.  [Annelida.] 

DORSTE'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Urticacea;.  The  roots  of  several  species  of  this  genus  are  all  con- 
founded under  the  appellation  of  Contrayerva  Root ;  but  as  they  all 
possess  nearly  the  same  chemical  composition  and  properties,  it  is  of 
little  importance  which  particular  species  yields  what  is  used.  Indeed 
by  the  time  the  root  reaches  Europe  whatever  virtues  it  originally 
possessed  are  lost,  so  that  it  has  scarcely  any  sensible  qualities,  and 
very  little  effect  on  the  system.  It  consists  of  volatile  oil,  extractive, 
and  starch.  The  first  of  these  gives  it  some  power  over  the  nervous 
system,  should  it  not  have  been  dissipated  by  time.  Hence  it  is 
recommended  in  the  low  stages  of  fever,  especially  of  children ;  but 
Serpentaria  Root  may  at  all  times  be  advantageously  substituted  for 
it.  Contrayerva  signifies  antidote,  and  it  was  at  onetime  supposed  to 
be  an  antidote  to  all  poisons,  whether  animal,  vegetable,  or  mineral, 
except  mercury. 

DORY.  [Scombrid.e.] 

DOTO.  [NUDIBRANCHIATA.] 
DOTTEREL  [ClIARADRIADiE.] 

DOUCKER.  [Colymblm.] 
DOUM.  [Doom.] 
DOURA.  [Sorghum.] 
DOVES.  [Columbid.e.] 

DOWN,  the  fine  hair  of  plants,  is  a  cellular  expansion  of  the  cuticle, 
consisting  of  attenuated  thin  semi-transparent  hairs,  either  simple  or 
jointed  end  to  end,  or  even  branched,  as  in  the  Mullein.  When 
attached  to  seeds,  it  enables  them  to  be  buoyed  up  in  the  air  and 
transported  from  place  to  place.  When  covering  the  external  surface 
of  a  plant  it  acts  as  a  protection  against  extremes  of  temperature, 
and  probably  as  a  means  of  absorbing  moisture  from  the  air. 

DRABA,  a  genus  of  Plants  belonging  to  the  natural  order  Cruciferw, 
the  sub-order  Latiseptw,  and  the  tribe  Alyssinece.  It  has  an  oval  or 
oblong  pouch,  slightly  convex,  the  seeds  many  in  each  cell,  not  mar- 
gined, in  two  rows,  the  filaments  simple.  The  species  are  perennial 
or  annual  branched  herbs,  with  linear  oblong  or  ovate  leaves,  yellow 
or  white  flowers. 

D.  vcrna,  common  Whitlow-Grass,  has  a  leafless  scape,  glabrous 
above,  with  lanceolate  acute  attenuated  leaves,  hairy  below,  the  petals 
deeply  cloven,  the  pouch  oblong,  shorter  than  its  pedicel.  It  is  an 
exceedingly  common  plant,  ornamenting  old  walls  and  dry  banks  in 
the  spring  before  other  flowers  make  their  appearance.  It  is  found 
throughout  Europe,  and  is  most  abundant  in  Great  Britain.  It  is  the 
Erophila  verna  of  De  Candolle. 

I).  aizoon,  Evergreen  Whitlow-Grass,  has  naked  smooth  scapes, 
linear  acute  keeled  stiff  ciliated  leaves,  the  style  as  broad  as  the  hairy 
I  pod,  but  one-half  shorter.    It  is  a  native  of  Bavaria,  Austria,  Hun- 
gary, Transylvania,  and  the  Carpathian  Mountains,  particularly  on 
Mount  Chocsz. 

I).  aizoides  has  a  leafless  glabrous  scape,  with  linear  rigid  acute 
keeled  glabrous  ciliated  leaves,  the  stamens  as  long  as  the  slightly- 
notched  petals,  the  style  elongated.  It  is  a  native  of  gravelly  soils  in 
almost  every  country  of  Europe.  It  is  a  rare  plant  in  Great  Britain, 
and  has  been  found  on  rocks  and  walls  at  Pennard  Castle,  near  Swan- 
sea. The  other  British  species  are— D.  rupestrU,  a  rare  plant  found 
on  mountains  in  Scotland  ;  D.  incana,  also  a  mountainous  species ; 
and  D.  muralis,  found  on  the  shady  sides  of  rocks,  walls,  and  moun- 
tains, but  it  is  a  rare  plant  in  Great  Britain. 
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Above  60  species  of  Draba  have  been  described.  They  are  all 
insignificant  plants  inhabiting  the  temperate  and  colder  parts  of  the 
world.  They  are  not  often  cultivated,  but  are  adapted  for  rock-work. 
They  arc  apt  to  drop  off  in  winter  when  exposed,  and  the  best  way 
to  preserve  them  is  to  keep  them  in  pots  as  other  alpine  plants. 
They  grow  best  in  a  mixture  of  sand,  loam,  and  peat,  and  the  pots 
should  be  well  drained  with  potsherd.  They  may  be  propagated  by 
dividing  the  roots  or  by  seeds. 

(Babingtou,  Manual;  Don,  Dichlamydeous  Plants.) 

DRACAENA,  a  genus  of  Endogenous  Plants  of  the  natural  family 
Asparagew  of  Jussieu,  now  arranged  as  a  section  of  Liliacece  by  Dr. 
Lindley.  The  genus  was  established  by  Linnaeus,  and  named  from 
one  of  its  species  yielding  the  resinous  exudation,  familiarly  known 
by  the  name  of  Dragon's  Blood,  a  translation  of  the  Arabic  name 
Dum  al  Akhwain,  met  with  in  Avicenna  and  other  Arabian  authors. 
Dracwna  is  characterised  by  having  an  inferior  6-partite  perianth,  of 
which  the  segments  are  nearly  erect,  and  have  inserted  on  them  the 
C  stamens,  with  filaments  thickened  towards  the  middle  and  linear 
anthers.  The  style  is  single,  with  a  trifid  stigma.  The  berry  2-  or 
3-celled,  with  its  cells  1-  or  2-seeded. 

The  species  of  Dracama  are  now  about  30  in  number,  and  found 
in  the  warm  parts  of  the  Old  World,  and  in  many  of  both  Asiatic 
and  African  islands,  whence  they  extend  southward  to  the  Cape  of 
Good  Hope  and  Australia,  and  northward  into  China,  and  to  the 
eastern  parts  of  India,  as  the  districts  of  Silhet  and  Chittagong. 
Species  are  also  found  in  Socotra,  and  the  Canary  and  Cape  Verd 
Islands,  as  well  as  at  Sierra  Leone.  From  this  distribution  it  is 
evident  that  the  species  require  artificial  heat  for  their  cultivation  in 
England.  They  are  found  to  thrive  in  a  light  loam,  and  may  be 
grown  from  cuttings  sunk  in  a  bark  bed. 

The  species  of  Dracwna  are  evergreens,  either  of  a  shrubby  or 
arboreous  nature ;  and  having  long  slender  often  columnar  stems,  they 
emulate  palms  in  habit.  Their  trunks  are  marked  with  the  cicatrices 
of  fallen  leaves ;  the  centre  is  soft  and  cellular,  having  externally  a 
circle  of  stringy  fibres.  The  leaves  are  simple,  usually  crowded 
together  towards  the  end  of  the  branches,  or  terminal  like  the  in- 
florescence ;  whence  we  might  suppose  that  the  name  terminalis  had 
been  applied  to  some  of  the  species,  if  Rumphius  had  not  stated  that 
it  was  in  consequence  of  their  being  planted  along  the  boundaries  of 
fields.  The  structure  of  the  stem  and  leaves  is  particularly  interest- 
ing, as  the  fossil  genera  Clathraria  and  Sternbtrgia  have  been  assimi- 
lated to  Dracwna,  the  former  by  M.  Adolphe  Brongniart,  and  the 
latter  by  Dr.  Lindley ;  and  as  Rumphius  compares  the  leaves  of  a 
Dracwna  with  those  of  Galanga,  it  is  as  probable  that  the  fossil  leaves 
called  Cannophyllitcs  may  be  those  of  a  plant  allied  to  Dracwna,  as 
that  they  belong  to  one  of  the  Cannew. 

Of  the  several  species  of  Dracwna  which  have  been  described  by 
botanists,  there  are  few  which  are  of  much  importance  either  for  their 
useful  or  ornamental  properties.  Among  them  however  may  be 
mentioned  D.  terminalis,  a  species  rather  extensively  diffused.  The 
root  is  said  by  Rumphius  to  be  employed  as  a  demulcent  in  cases  of 
diarrhoea,  and  the  plant  as  a  signal  of  truth  and  of  peace  in  the 
Eastern  Archipelago.  In  the  islands  of  the  Pacific  Ocean  a  sweetish 
juice  is  expressed  from  its  roots,  and  afterwards  reduced  by  evapora- 
tion to  a  sugar,  of  which  specimens  were  brought  to  Paris  by  Captain 
D'Urville  from  the  island  of  Tahiti  (Otaheite).  The  root  is  there 
called  Ti  or  Tii,  and  thence  no  doubt  corrupted  into  Tea-Root  by  the 
English  and  Americans.  M.  Gaudichaud  mentions  that  in  the  Sand- 
wich Islands  generally  an  intoxicating  drink  is  prepared  from  this 
root,  to  which  the  name  Ava  is  often  applied,  as  well  as  to  that  made 
with  the  roots  of  Piper  methysticu/m. 

D.  Draco  is  the  best  known  species,  not  only  from  its  producing 
Dragon's  Blood,  but  also  from  one  specimen  having  so  frequently  been 
described  or  noticed  in  the  works  of  visiters  to  the  Canary  Islands. 
The  erect  trunk  of  the  Dragon-Tree  is  usually  from  8  to  12  feet  high, 
and  divided  above  into  numerous  short  branches,  which  terminate  in 
tufts  of  spreading  sword-shaped  leaves,  pointed  at  the  extremity. 
The  most  celebrated  specimen  of  this  tree  grows  near  the  town  of 
Orotava,  in  the  island  of  Teneriffe,  and  was  found  by  Humboldt  in 
1799  to  be  about  45  feet  in  circumference.  Sir  G.  Staunton  had 
previously  stated  it  to  be  12  feet  in  diameter  at  the  height  of  10  feet ; 
and  Ledru  gave  even  larger  dimensions.  It  annually  bears  flowers 
and  fruit ;  and  though  continuing  thus  to  grow,  does  not  appear  much 
increased  in  size,  in  consequence  of  some  of  its  branches  being  con- 
stantly blown  down,  as  in  the  storm  of  July  1819,  when  it  lost  a 
great  part  of  its  top.  The  great  size  of  this  enormous  vegetable  is 
mentioned  in  many  of  the  older  authors  ;  indeed  as  early  as  the  time 
of  Bethencourt,  or  in  1402,  it  is  described  as  large  and  as  hollow  as 
it  is  now ;  whence,  from  the  slowness  of  growth  of  Dracasnas,  has 
been  inferred  the  great  antiquity  of  a  tree  which  four  centuries  have 
so  little  changed.  Humboldt  indeed  remarks  that  there  can  be  no 
doubt  of  the  Dracwna  of  Orotava  being,  with  the  Baobab  {Adansonia 
digitata),  one  of  the  oldest  inhabitants  of  our  planet;  and  as  tradition 
relates  that  it  was  revered  by  the  Guanches,  he  considers  it  as  singular 
that  it  should  have  been  cultivated  from  the  most  distant  ages  in  the 
Canaries,  in  Madeira,  and  Porto  Santo,  alth&ugh  it  comes  originally 
from  India.  This  fact  he  adduces  as  contradicting  the  assci-tion  of 
those  who  represent  the  Guanches  as  a  race  of  men  completely 


isolated  from  the  other  races  of  either  Asia  or  Africa.  To  this  it  may 
be  replied,  that  we  know  too  little  of  the  botany  of  the  interior  of 
Africa  to  be  able  to  draw  from  it  any  inferences ;  while  the  Dragon- 
Tree  on  the  other  hand  is  not  known  to  exist  farther  to  the  eastward 
than  the  Island  of  Socotra. 

DRACO.  [Dkaconina.] 

DRACOCELLA.  [Draconina.] 

DRACONINA,  a  sub-family  of  Saurians  belonging  to  the  family 
Agamidce,  the  tribe  Strobilosaura,  and  the  sub-order  Pachyglossw  of 
Dr.  J.  E.  Gray's  arrangement.  The  family  of  Agamas,  or  Agamidce, 
is  thus  defined  by  Dr.  Gray  : — "  Teeth  implanted  on  the  end  of  the 
jaws.  Tongue  short,  depressed,  apex  entire  or  slightly  nicked.  Eye- 
lids connivent,  valvular.  Feet,  for  walking.  Toes  all  free,  unequal ; 
the  thumb  of  the  hind  feet  on  the  same  plane  as  the  other  toes ;  the 
little  toes  lower  down  on  the  ankle  than  the  thumb.  The  thumb  is 
anterior  and  internal,  and  the  great  toe  of  the  hind  feet  occupies  the 
same  position,  the  thigh  and  foot  being  bent  forwards.  This  is  proved 
by  analogy ;  this  toe  being  the  one  that  is  clawless  iu  the  Gecko,  which 
have  the  clawless  thumb,  and  in  Anolis,  where  the  thumb  and  great 
toes  are  simple,  and  not  dilated  beneath,  like  the  other  toes." 

The  synopsis  of  the  genera  of  this  family,  according  to  ^ie  '  British 
Museum  Catalogue,'  is  as  follows  : — 

I.    Body  compressed.    Living  on  trees. 

A.    Femoral  and  pre-anal  pores  none.  Scales  imbricate.  Asiatic. 

a.  Ribs  elongated,  exserted,  supporting  wing-like  lateral  expansions. 
Throat  with  3  pouches. 

1.  Draco. — Ears  naked.    Nostril  below  the  face-ridge. 

2.  Dracoeella. — Nostril  above  the  face-ridge. 

3.  Dracuncidus. — Ears  covered  with  scales. 

6.  Ribs  simple.  Back  crested. 
*  Toes  4  or  5.    Ears  exposed. 

4.  Sitana. — Males  with  an  elongated  pouch.  Females  without  any 
pouch. 

**  Toes  5 — 5.    Tail  with  elongated  keeled  scales  beneath.  Scales 
of  back  small,  often  with  scattered  larger  ones. 
+  Ears  hidden  under  the  skin. 

5.  Zyriocephalus.—'Hea.d  lyrate.  Muzzle  with  a  round  tubercle  iu 
front.    Scales  unequal. 

6.  Ceratopkora. — Head  square.  Muzzle  with  a  prolonged  horn-like 
process.    Scales  unequal. 

7.  Otocryptis. — Head  squarish.  Muzzle  nearly  flat,  simple.  Eye- 
brows bluntly  angular  behind. 

tt  Ears  exposed. 

8.  Go7iyocephaluz. — Scales  of  the  belly  smooth,  of  the  back  unequal. 
Eyelids  angular,  produced. 

9.  Dilophyrm. — Scales  of  the  belly  smooth ;  of  the  back  equal. 
Eyebrow  rounded,  simple. 

10.  Tiaris.- — Scales  of  the  belly  keeled,  of  the  back  unequal.  Eye- 
brow and  parotids  unarmed. 

11.  Acantliosaura. — Scales  of  the  belly  keeled,  of  the  back  unequal. 
Eyebrows  and  parotids  armed. 

***  Toes  5 — 5.    Tail  with  broad  rhombic  keeled  scales  beneath. 
Scales  of  back  uniform. 

12.  Bronchocela. — Nuchal  crest  simple.  Scales  in  descending  series. 

13.  Salca. — Nuchal  crest  double.   Scales  large,  in  longitudinal  series. 

14.  Calotes. — Back  crested.  Scales  in  ascending  series.  Head  swol- 
len behind,  with  one  or  two  ridges  of  spines. 

****  Toes  5 — 5.    Tail  with  truncated  keeled  scales  beneath.  Scales 
small,  keeled,  in  cross  rings. 

1 5.  Chelasonia. — Parotids  swollen,  armless.  Throat  lax.  The  nape 
and  back  with  a  low  crest.  Tail  rather  compressed.  Face-ridge 
rounded,  with  small  scales. 

10.  Charasia. — Parotids  swollen,  with  some  spines  above.  The 
nape  and  back  with  a  low  crest.  Tail  tapering.  Face-ridge  distinct, 
with  enlarged  imbricated  scales. 

17.  Gindalia. — Parotids  rather  swollen,  with  2  or  3  spines  above. 
Nape  and  back  not  crested.  Tail  tapering,  round.  Face-ridge  indistinct. 

B.    Femoral  pores  distinct. 
a.  Scales  rhombic,  placed  in  rings.   Toes  fringed  on  each  side.  Back 
crested.    Throat  lax,  folded  across. 

18.  Lophura.— Back  and  tail  with  a  fin-like  crest,  supported  by  bony 
rays.    Head  squarish. 

19.  Phrysignathus.— Pack  and  tail  with  a  crest  of  compressed  scales. 
Head  swollen  behind. 

b  Scales  irregular,  imbricate.  Australian. 
*  Neck  with  a  frill-like  expansion  on  each  side. 

20.  Chlamydosaurus. — Head  rhombic. 

**  Neck  simple. 

21.  Hatteria—  Back  and  tail  crested.  Head  elongate.  Pre-anal  pores 
numerous.    Scales  small. 

22.  Lophognathus.— Pack  crested.  Head  elongate.  Pre-anal  pores 
2 — 2.    Femoral  pores  2 — 2. 
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23.  Diporophora. — Back  keeled,  Head  short.  Pre-anal  pores  1 — 1. 
Scales  rhombic,  of  belly  larger. 

24.  Amphibolurus. — Back  crested,  with  longitudinal  series  of  larger 
keeled  scales.    Femoral  pores  numerous. 

25.  Grammatopliora.' — Back  not  crested,  with  cross  rows  of  larger 
scales.    Femoral  pores  numerous. 

II.    Body  depressed.    Back  with  imbricate  scales.    Throat  with  a 
cross  fold.  Terrestrial. 

a.  Pre-anal  pores  distinct.    Femoral  pores  none.    Ears  exposed. 

*  Pre-anal  and  abdominal  pores  in  several  rows. 

26.  Landahia. — Tail  with  rhombic  keeled  scales.  Parotids  spinose. 

27.  Stcllio. — Tail  with  rings  of  large  spinose  scales.  Parotids 
spinose. 

**  Pre-anal  pores  in  a  single  line.    Abdomen  poreless. 

28.  Agama. — Parotids  spinose.   Scales  rhombic,  keeled. 

29.  Trapchu. — Parotids  unarmed.    Scales  minute.  [Agama.] 

b.  Pre-anal  and  femoral  pores  none. 
*  Ears  exposed.    Body  aud  limbs  with  large  spinose  tubercles. 

30.  Moloch. — Neck  with  a  convex  tubercle  above. 

**  Ears  hidden.    Scales  small,  granular.    Back  not  crested. 

31.  Phrynocephalus. — Angle  of  mouth  simple.  Toes  toothed  on  the 
sides. 

32.  Megedochihis. — Angle  of  mouth  fringed.  Toes  fringed  on  the  sides, 
c.  Femoral  pores  distinct.    Pre-anal  pores  none.    Ears  exposed. 

Scales  small,  granular.    Back  not  crested. 
83.    Uromast y.r.— Tail  broad,  depressed,  with  complete  rings  of 
spinose  scales. 

34.  Saara. — Tail  broad,  depressed,  with  scales  of  the  upper  part  of 
the  rings  spinose  ;  of  lower,  armless. 

35.  Leiolepis. — Tail  round,  elongate,  tapering,  with  whorls  of  smooth 
scales. 

The  genera  and  species  of  the  family  D-raconina  are  as  follows  : — 
1.  Draco. — Head  small.  Nostril  in  a  scale,  rather  tubular  on  the  side 
of  the  face-ridge.  Tympanum  of  the  ear  visible,  opaque,  white.  They 
live  on  trees,  walking  with  agility  with  their  wings  folded  on  their 
sides,  but  they  expand  them  and  use  them  as  a  parachute  when  they 
throw  themselves  from  the  tops  of  trees.  They  spread  out  their 
pouches  as  they  lie  on  the  trunks  of  the  trees.  Scales  unequal,  some 
larger,  keeled.    Nape  crested. 


the  throat  granular,  of  the  same  size  ;  the  lateral  pouches  of  the  males 
moderate,  rounded  at  the  end,  covered  with  ovate  keeled  scales ;  the 
throat  black-spotted ;  wings  gray,  fulvous,  or  brown,  spotted  and 
marbled  with  black,  sometimes  forming  four  or  five  oblique  black 
bands  near  the  outer  edge  :  the  sides  with  a  series  of  large  broad 
keeled  scales. 

D.  Timorcnsis,  the  Timor  Flying-Lizard.  It  is  the  D.  viridis  Ttmor- 
ensis  of  Schlegel.  It  has  fiat  scales,  rather  large,  smooth,  unequal, 
with  a  row  of  rather  larger  keeled  scales  upon  and  on  each  side  of  the 
vertebral  line ;  wings  reddish,  brown-spotted  ;  lateral  pouches  (of 
male)  moderate,  rounded  at  the  end,  covered  with  large  keeled  scales ; 
Rides  with  an  interrupted  series  of  large  keeled  scales. 

D.  fimbriates,  Kuhl,  the  Fringed  Flying-Lizard.  Scales  of  the 
back  small,  equal,  mostly  smooth  ;  the  throat  with  many  circular 
spaces,  covered  with  larger  granular  scales  ;  head  white,  brown-netted  ; 
lateral  pouches  of  male  elongate,  angular,  acute,  covered  with  large 
keeled  scales ;  wings  with  short  whitish  longitudinal  lines  ;  sides  with 
a  series  of  small  triangular  keeled  scales,  placed  in  groups  of  two  or 
three ;  nostrils  sub-superior. 


Skeleton  of  a  ^.ecies  of  Draco. 

D.  volant,  Linn.,  the  Flying  Lizard.  It  is  the  D.  major  of  Lamarck, 
D.  viridis  of  Daudin,  D.  Bouroniensis  of  Lesson,  and  the  D.  Daudini  of 
Dumeril.  The  scales  of  the  back  are  rather  broad,  generally  smooth ;  of 


Draco  fimbriutus. 

2.  Dracocella. — Head  small,  covered  with  small  unequal  scales ; 
the  nostrils  roundish,  in  a  scale,  crejt,  vertical  on  the  face-ridge; 
tympanum  exposed,  and  opaque. 

*  Nape  crested. 

D.  Dussumicri,  Dussumier's  Dragon,  has  moderate  scales,  rather 
rhombic  ;  the  sides  with  a  series  of  rather  larger  scales,  placed  in 
roundish  groups ;  orbit  with  a  small  bony  point  at  back  and  front 
angle ;  wings  with  large  brown  spots  near  the  body,  and  largely 
marbled  near  the  outer  edge ;  a  black  band  across  the  throat ;  base 
of  the  pouch  blue-black  ;  the  limbs  moderate. 

**  Nape  not  crested. 

D.  Nacuratopogon,  the  Red-Throated  Dragon.  The  orbit  with  a 
small  bony  point  above,  upon  the  front  and  back  edge ;  scales  of  the 
back  equal,  smooth,  the  sides  with  a  series  of  large  keeled  scales ; 
nape  not  crested ;  a  large  round  black  spot  on  each  side  of  the  base 
of  the  pouch  ;  wings  brown-spotted  ;  the  limbs  elongate. 

3.  Dracunculus. — Head  quadrangular,  covered  with  small  unequal 
scales ;  nostrils  lateral,  on  the  face-ridge  ;  tympanum  hid  under  the 
skin,  covered  with  scales.  Weigmann  described  D.  lincatus  as  having 
but  five  exserted  ribs,  but  the  specimens  in  the  British  Museum,  like 
the  other  dragons,  have  six  on  each  side. 

*  Nape  not  crested,  with  a  longitudinal  fold. 

D.  quinquefasciatus,  the  Banded  Flying-Lizard.  Wings  with  five 
cross  bands;  scales  of  the  back  keeled;  nape  with  a  longitudinal  fold, 
not  crested ;  nostrils  superior,  erect ;  ears  covered  wifth  many  equal 
granular  scales. 

**  Nape  crested.    Ears  slightly  concave. 

D.  lincatus,  the  Lined  Flying-Lizard.  Head  gray,  white-spotted  ; 
wings  dark-banded,  with  small  white  longitudinal  lines  ;  the  sides 
and  throat  bluish-black,  with  large  white  spots  ;  the  ears  indistinctly 
marked,  covered  with  three  flat  scales ;  base  of  the  tail  rounder 
above,  with  a  slight  crest  on  each  side. 

D.  ornatus,  the  Banded-Head  Dragon.  Gray ;  head  black,  cross- 
banded;  chin  black,  dotted;  wings  gray,  reticulated  with  black,  and 
with  broad  black  bauds  at  the  edge  ;  scales  rhombic,  of  the  mi  Idle  U 
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the  back  larger,  keeled,  of  the  sides  smaller,  smooth;  ears  covered 
with  small  equal  granular  scales ;  tail  slender,  compressed,  with  five 
keels  above  aud  two  stronger  keels  beneath,  rather  depressed  at  the 
base,  with  five  slight  keels  above. 

D.  macidatus,  the  Spotted-Winged  Dragon.  Gray,  black-spotted; 
wings  black-spotted  ;  throat  gray  ;  pouch  of  the  male  elongate  ;  scales 
of  the  back  rather  unequal,  rhombic,  keeled,  of  the  sides  rather 
smaller ;  sides  with  a  series  of  large  keeled  scales ;  ears  rather  sunk, 
with  unequal  flat  scales ;  tail  slender,  with  a  central  keel  above  and 
five  more  small  ones  on  the  sides ;  base  dilated,  with  five  nearly  equi- 
distant equal  keels  above. 

D.  spUopterus,  Weigmann's  Flying-Lizard.  Wings  reddish  near  the 
body,  with  large  brown  spots,  yellow  near  the  edge  ;  throat  yellow, 
black-spotted.  This  may  be  the  same  as  the  former  sjjecies,  but  the 
wings  are  subelliptic,  and  the  scales  do  not  exactly  agree. 

DRACONTIUM  (from  hpaxau,  a  snake,  because  the  stem  is  mottled 
like  the  skin  of  a  serpent),  a  genus  of  Plants  belonging  to  the  natural 
order  Aracccr.  It  has  a  cymbiform  spathe,  with  a  cylindrical  spadix, 
quite  covered  with  hermaphrodite  flowers,  the  perianth  V-9-parted  ; 
7-9-stamens,  with  oblong  2-celled  anthers,  opening  obliquely  by  a 
pore  at  the  apex,  and  distinct  from  their  filaments ;  the  ovary 
2-3-celled,  each  cell  containing  one  pendulous  ovule;  a  1-3-seeded 
berry  ;  seeds  without  albumen. 

D.  pohjphyllum,  has  a  tuber  resembling  a  small  cake,  producing  one 
or  two  leaves,  with  long  clouded  spotted  petioles,  resembling  the  skin 
of  a  snake.  The  spathe  is  large,  of  a  purple  colour,  very  deep  inside, 
hooded,  acute,  and  appearing  after  the  leaves  have  withered.  It 
Bmells  so  powerfully  on  first  expanding,  that  persons  have  been 
known  to  faint  from  the  stench.  It  is  also  said  to  excite  the  nerves 
of  hearing,  and  even  induce  a  state  of  catalepsy.  It  is  a  native  of 
Guyana,  Surinam,  and  other  parts  of  equinoctial  America,  where  it 
is  called  Labarri,  and  regarded  as  a  remedy  against  the  bite  of  the 
Labarri  Snake,  which  its  spotted  leaf-stalks  resemble  in  colour.  Its 
use  in  this  respect  is  doubtful,  but  its  powerful  action  on  the  system 
might  render  it  available  in  the  treatment  of  many  diseases.  There 
is  a  species  of  Dracontium  in  India,  called  by  Ainslic  by  the  same  name, 
which  is  a  valuable  remedy  in  asthma,  and  is  used  in  hemorrhoids. 

The  Dracontium  frctidum  of  Linureus,  the  Skunk-Weed  and  Skunk 
Cabbage  of  the  United  States,  is  now  referred  to  the  genus  Symplo- 
carpus.  It  differs  from  Dracontium  in  its  ovaries  being  1-celled,  and 
in  its  spathe  being  cucullate.  It  emits  a  powerful  odour.  When  the 
tubers  are  dried  and  powdered  they  are  used  as  an  antispasmodic 
in  America.  It  has  been  recommended  in  asthma  and  chronic 
bronchitis,  also  in  certain  cases  of  hysteria,  dropsy,  and  epilepsy. 

(Lindley,  Flora  Medica.) 

DRACUNCULUS.  (Draconina.] 

DRAGON.  [Draconina.] 

DRAGON-FLY.  [Libellumd.e.] 

DRAGON'S-BLOOD.    [Calamus;  Diiacjena.] 

DRAGON-TREE.  [Drac.ena.] 

DRAGONET.  [Callionymus.] 

DRAK^EA,  a  genus  of  Plants  belonging  to  the  natural  order  Orchid- 
accce.  D.  elastica  has  a  single  flower  placed  at  the  end  of  a  slender 
smooth  erect  scape  from  12  to  18  inches  long,  and  its  labellum,  which 
is  hammer-headed  and  placed  on  a  long  arm  with  a  moveable  elbow- 
joint  in  the  middle,  is  stated  by  Mr.  Drummond  to  resemble  an  insect 
suspended  in  the  air  and  moviug  with  every  breeze. 

DREELITE,  a  Mineral,  found  at  Nuisiere,  near  Beaujeu,  France, 
occurs  crystallised.  Its  primary  form  is  a  rhomboid,  without  any 
modifications.  It  presents  three  cleavages  parallel  with  the  faces  of 
the  primary  crystal.  Its  colour  and  streak  are  white.  Its  hardness 
3'25.    Its  lustre  pearly.    Its  specific  gravity  3'2  to  3-4.    The  follow- 


ing is  an  analysis  by  Dufrdnoy  : — 

Sulphate  of  Barytes   61  '731 

Sulphate  of  Lime  ....  .  12  274 

Carbonate  of  Lime    .....  8'050 

Lime      ......         .  1*521 

Silica        .       .    -   9-712 

Alumina   2-404 

Water  •       .  2-308 

—  98. 

DRILL.  [Baboon.] 
DRIMYS.  [Winterace*.] 
DRIZZLE.  [Lota.] 
DHOMEDAEY.  [Camelus.] 


DRO'MIA  (Fabricius),  a  genus  of  Brachyurotis  Decapod  Crustacea, 
placed  by  M.  Latreille  in  the  section  of  Notopoda,  and  referred  by  Dr. 
Leach  to  the  family  of  Thelxiopoda.  In  the  '  British  Museum  Catalogue ' 
they  are  referred  to  the  order  Anomoura  and  the  family  Drnmiadce. 

It  has  the  following  characters  : — External  antennae  small,  inserted 
below  the  ocular  peduncles ;  the  intermediate  antenna?  placed  below 
and  a  little  within  the  eyes ;  external  jaw-feet  with  their  third  joint 
nearly  square,  slightly  notched  at  the  extremity  and  within ;  claws 
(chela;)  great  and  strong ;  feet  of  the  second  and  third  pair  terminated 
by  a  simple  joint,  and  larger  than  those  of  the  fourth  and  fifth  pair, 
which  are  elevated  on  the  back  aud  provided  with  a  claw,  inasmuch 
as  the  last  joint,  which  is  bent  and  pointed,  is  opposed  to  a  spine 
nearly  of  the  same  form,  which  terminates  the  penultimate  joint ; 


carapace  oval,  rounded,  very  convex,  cut  (deeoupee)  on  its  auterior 
borders,  hairy  or  rough  (herisse'e),  as  well  as  the  feet  and  chela; ;  eyes 
small,  supported  on  short  peduncles,  rather  approximated,  and  lodged 
in  orbicular  or  cylindrical  fossa;.  (Desmarest.) 

The  species  are  found  in  the  seas  of  warm  climates.  They  are  indo 
lent  in  their  motions,  and  live  in  spots  where  the  sea  is  moderately 
deep,  choosing  for  their  habitation  places  where  the  rocks  are  not 
hidden  under  the  sand.  They  are  almost  always  found  covered  with 
a  species  of  Alcyonium,  or  with  valves  of  Conchifers,  which  they  retain 
with  their  four  hinder  feet,  and  which  seems  to  serve  them  as  a  shield 
against  their  enemies.  The  Alcyonia,  which  are  in  general  of  the 
species  named  Alcyonium  Domuneula,  continue  even  to  develop  and 
extend  themselves  upon  their  carapace,  which  they  at  last  entirely 
conceal.  In  the  month  of  July,  according  to  M.  Risso,  the  females 
come  out  of  the  state  of  torpor  (engourdissement)  in  which  they 
ordinarily  are,  and  betake  themselves  to  the  shallows  for  the  purpose 
of  depositing  there  a  great  number  of  eggs.  (Desmarest.) 

Dynomenc,  according  to  Desmarest,  should  be  placed  next  to Dromia, 
the  former  differing  from  the  latter  principally  in  having  the  feet  of  the 
fifth  pair  only  instead  of  the  last  four  elevated  on  the  back.  In  general 
the  Dromia:  bear  a  great  resemblance  to  the  Crabs,  properly  so  called, 
in  the  general  form  of  the  body,  the  structure  of  the  parts  of  the  mouth, 
the  position  of  the  antenna?,  &c. ;  but  they  differ  from  them  in  the 
elevated  situation  of  their  four  posterior  feet  and  in  their  manners. 

Dromia  hirsutisxima.  Carapace  very  convex,  with  six  dentations 
on  its  lateral  borders,  aud  with  a  large  sinus  on  each  side  of  the  front, 
which  is  nearly  trilobated.  Body  covered  with  long  red  hairs.  It  is  a 
native  of  the  Cape  of  Good  Hope. 


Dromia  kirsutisslina. 

The  other  species,  of  which  there  are  specimens  in  the  British 
Museum,  are — D.  vulgaris,  Mediterranean;  D.  Rvmpkii,  Japan;  D. 
Indica,  Indian  Ocean  ;  D.  fallax,  Mauritius ;  D.  verrucosipes,  Philip- 
pine Islands. 

DRONE.  [Bee.] 

DRONTE.  [Dodo.] 

DROPWORT,  a  poisonous  wild  Umbelliferous  Plant,  with  fleshy- 
fingered  roots,  inhabiting  ditches  and  wet  places.  It  has  been  some- 
times sold  fraudulently  by  itinerant  gardeners  as  a  new  species  of 
dahlia.    Its  botanical  name  is  (Enanthe  crocata. 

DRO'SERA  (from  Sp6tros,  dew),  a  genus  of  Plants  belonging  to  the 
natural  order  Droseracem.  It  has  a  calyx  deeply  5-cleft ;  5  petals ;  5 
stamens;  3-5  styles,  deeply  bifid;  a  many -seeded  1-celled  capsule, 
with  3-5  valves.  The  species  are  herbs  inhabiting  bogs  and  mossy 
swamps.  The  leaves  are  furnished  with  reddish  glandular  hairs,  which 
discharge  from  their  point  a  viscid  acrid  fluid.  Insects  are  often  caught 
upon  these  hairs,  and  hence  they  have  been  supposed  to  be  irritable, 
and  to  resemble  those  of  the  Dionaza  muscipula,  Venus's  Fly-Trap, 
a  plant  belonging  to  the  same  order. 

D.  rolundifolia,  Common  or  Round-Leaved  Sun-Dew,  has  orbicular 
spreading  leaves,  hairy  petioles,  erect  peduncles,  seeds  with  a  loose 
chaffy  coat.  This  plant  is  a  native  of  Europe,  in  boggy  places  espe- 
cially where  the  Sphagnum  grows.  It  is  found  in  Great  Britain,  and 
has  many  localities  near  London,  especially  Wimbledon  Common  and 
Hampstead  Heath.  It  is  employed  in  Italy  for  making  the  liqueur 
called  Rossoli.  It  is  an  acrid  and  caustic  plant,  and  has  been  supposed 
to  cause  rot  in  sheep.  It  curdles  milk,  aud  has  a  reputation  for  re 
moving  corns,  bunions,  aud  warts.  When  distilled  with  wine  a  stimu 
h\ ting  spirit  is  procured,  which  was  formerly  much  used  as  an  excitant. 
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D.  lunala  has  viscid  leaves  with  glandular  fringes,  which  close  upon, 
flies  and  other  insects  that  happen  to  alight  upon  them.  It  is  pro- 
bable that  it  would  yield  a  valuable  dye.  It  is  also  believed  that  some 
of  the  species  of  Droscra  found  near  Swan  River,  in  Western  Australia, 
might  be  turned  to  account  in  that  way,  for  every  part  of  D.  gigantca 
stains  paper  of  a  beautiful  purple  colour ;  and  when  fragments  are 
treated  with  ammonia  they  yield  a  clear  yellow. 

Two  other  species,  D.  longifolia  and  D.  Anglica,  are  natives  of  Great 
Britain.  The  first  is  a  common  bog-plant,  but  the  latter  is  only 
common  in  the  British  Islands  in  Ireland.  About  40  species  of  this 
genus  have  been  described.  They  have  been  found  in  boggy  places 
iu  all  parts  of  the  world,  except  in  the  extremes  of  heat  and  cold. 
They  are  all  singularly  beautiful  and  worthy  of  cultivation.  They 
thrive  best  in  small  pots,  which  should  be  three-parts  filled  with  peat- 
earth,  and  Sphagnum  should  be  planted  on  it ;  the  Droseras  should 
be  planted  in  the  moss,  and  the  pots  placed  in  pans  of  water.  The 
Australian  and  Cape  of  Good  Hope  species  will  require  the  stove. 
They  may  be  propagated  by  seeds,  but  foreign  plants  should  be 
brought  over  in  cases,  for  which  purpose  those  of  Mr.  ^Vard  are 
admirably  adapted. 

Don,  Dichlamydeous  Plants  ;  Loudon,  Encyclopaedia  of  Plants.) 

DROSERA'CE-iE,  Sun-Dews,  a  natural  order  of  Albuminous  Exoge- 
nous Plants,  consisting  of  marsh  herbs  whose  leaves  are  usually  covered 
with  glands  or  glandular  hairs,  and  whose  flowers  are  arranged  in 
circinate  racemes.  The  calyx  consists  of  5  sepals  :  there  are  5  petals ; 
5  or  10  hypogynous  stamens;  a  1-celled  many-seeded  capsular  fruit; 
and  minute  seeds,  having  an  embryo  lying  at  the  base  of  a  large 
quantity  of  albumen.  There  are  many  species  of  the  genus  Droscra, 
called  in  England  Sun-Dews,  more  remarkable  for  the  singular  struc- 
ture of  their  glandular  hairiness  than  for  the  beauty  of  their  flowers. 
A  few  other  little  known  genera  are  associated  with  it ;  and  it  ia 
probable  that  Dioncca  [DiONiEA],  whose  singular  irritable  leaves  have 
much  analogy  with  those  of  Droscra,  also  forms  a  part  of  the  order, 
notwithstanding  its  indehiscent  fruit  and  erect  vernation. 

De  Candolle  having  inexactly  described  the  embryo  as  lying  in  the 
axis  of  the  albumen,  the  true  affinities  of  the  order  were  overlooked  ; 
they  have  since  however  been  more  correctly  determined  to  be  with 
Vijihalotacew  and  Francoaeece  rather  than  with  Violaccce,  Polygalacca; 
or  Franlxniacece. 


Round-Leaved  Sun-Dew  {Droscra  rotundifolia). 
I,  a  complete  flower  magnified;  2,  a  ripe  capsule  magnified — the  seeds  are 
seen  between  the  valves  of  the  capsule  ;  3,  a  seed  very  much  magnified — the 
dark  space  in  the  middle  is  the  nucleus,  the  remainder  is  a  loose  integument 
that  invests  the  seed  ;  4,  a  section  of  the  nucleus  still  move  magnified — here  the 
minute  dicotyledonous  embryo  is  seen  at  the  base  of  the  albumen. 

DRUPA'CE^E,  the  name  given  by  some  botanists  to  that  division 
of  Rosaceous  Plants  which  comprehends  the  Peach,  the  Cherry,  the 
Plum,  and  similar  fruit-bearing  trees.  They  are  more  generally  called 
A  m  ygd  aim.    [  A  m  ygdalevE.] 

DRUPE,  a  close  1-celled,  1-  or  2-seeded  seed-vessel,  whose  shell  is 
composed  of  three  layers ;  the  outer  membranous  or  leathery,  the 


inner  hard  and  bony,  the  intermediate  succulent  or  fibrous.  A  peach, 
a  cherry,  a  mango,  are  all  fruits  of  this  description.  A  cocoa-nut  is  a 
i  Compound  Drupe,  being  composed  of  three  consolidated  carpels,  two  of 
which  are  abortive;  and  a  date  is  a  Spurious  Drupe,  the  hard  inner 
shell  being  represented  by  a  membrane.  In  theory  the  stone  or  inner 
bony  layer  of  the  shell  is  equivalent  to  the  upper  side  of  a  carpellary 
leaf,  the  external  membrane  to  the  lower  surface,  and  the  interme- 
diate pulp  or  fibre  to  the  parenchyma. 

DRYANDRA,  a  genus  of  Australian  Shrubs  belonging  to  the  natural 
Older Proteacece,  with  hard  dry  evergreen  serrated  leaves,  and  compact 
cylindrical  clusters  of  yellow  flowers,  seated  upon  a  flat  receptacle, 
and  surrounded  by  a  common  imbricated  involucre.  It  is  in  the  latter 
respect  that  the  genus  principally  differs  from  Banksia.  The  species 
are  much  esteemed  by  cultivators  for  their  beautifid  evergreen  leaves. 
They  are  commonly  regarded  as  greenhouse  plants,  but  will  in  several  1 
cases  survive  an  English  winter  without  injury,  if  protected  by  a  glass 
roof  in  winter,  and  planted  among  rock-work  high  above  the  damp- 
ness of  the  level  of  the  soil. 

DRYAS,  a  genus  of  Plants  belonging  the  natural  order  Posacece, 
and  to  the  tribe  Dryaduc.  It  has  the  calyx  8-9-cleffc,  in  one  row ; 
8-9  petals ;  numerous  stamens ;  the  fruit  composed  of  numerous 
small  nuts,  tipped  with  the  persistent  hairy  styles,  which  are  straight 
at  the  extremity,  and  aggregated  on  a  dry  receptacle  ;  the  seeds 
ascending.  The  species  are  herbs  or  under-shrubs,  with  the  stipules 
adnate  to  the  sides  of  the  petioles. 

D.  oclopetala  has  crenate-serrate  obtuse  leaves ;  the  sepals  three  or 
four  times  as  long  as  broad,  more  or  less  pointed ;  the  base  of  the 
calyx  hemispherical.  The  plant  has  white  flowers,  with  a  woody 
prostrate  stem  and  simple  leaves  with  a  woolly  pubescence  beneath. 
It  is  a  native  of  alpine  districts  of  Europe,  and  is  found  in  the  moun- 
tains of  Scotland  and  Ireland,  and  in  Yorkshire  in  England. 

D.  deprcssa  has  crenate-serrate  obtuse  leaves,  the  sepals  twice  as 
long  as  broad,  and  blunted  and  rounded  at  the  end,  the  base  of  the 
calyx  truncate  and  nearly  flat.  This  species  has  only  been  found 
at  Ben  Bulben,  in  Sligo,  and  has  been  described  by  Babington  in 
the  '  Annals  of  Natural  History.'  Three  other  species  have  been 
described,  one  a  native  of  Greenland,  and  two  natives  of  North 
America.  They  are  all  evergreen  prostrate  plants.  When  cultivated 
they  thrive  best  in  a  border  of  peat  soil.  They  may  be  propagated 
by  dividing  the  roots,  or  by  seeds.  They  may  be  also  planted  in  pots 
as  other  alpine  plants. 

(Babington,  Manual  of  British  Botany;  Don,  Dichlamydeous  Plants. 

DRYOBA'LANOPS,  a  genus  of  Plants  belonging  to  the  natural 
order  Dipteracecc,  established  by  the  younger  Gmrtner  from  speci- 
mens of  the  fruit  found  in  the  Banksian  collection,  supposed  by  him 
to  belong  to  the  tree  which  yielded  the  best  cinnamon  ;  but  Mr.  Cole- 
brook,  from  specimens  sent  to  Dr.  Roxburgh,  which  in  the  absence  of 
the  latter  he  received,  ascertained  that  the  fruit  belonged  to  the 
Camphor-Tree  of  Sumatra,  which  he  accordingly  named  Dryobalanops 
camphora,  "  until  its  identity  with  D.  aromatica  (of  Gartner)  be 
established."  ('Asiat.  Researches,'  xii.)  Dr.  Roxburgh  had,  in  his 
manuscript  '  Flora  Indica,'  already  named  it  Shorea  camphorifera. 
Some  botanists  are  of  opinion  that  the  genus  is  not  sufficiently 
distinguished  from  Dipterocarpus  ;  but  Blume,  the  latest  author,  and 
one  who  has  had  the  fullest  opportunity  of  examining  the  subject, 
has,  in  the  article  on  Dipterocarpece  iu  his  '  Flora  Java?,'  given  it  as 
his  opinion  that  Dryobalanops  should  be  kept  distinct;  as,  like  Shorea, 
it  has  all  five  instead  of  only  two  of  its  sepals  prolonged  into  long 
foiiaeeous  wings,  while  its  cotyledons  are  unequal  and  rumpled. 

According  to  Blume  the  existence  of  this  camphor-yielding  tree 
was  first  indicated  by  Grimm  in  '  Ephem.  Nat.  Cur.'  Ksempfer  was 
so  well  acquainted  yvith  its  distinctness  that  in  describing  the  Cam- 
phor-Tree of  Japan  (Laurus  camphora)  he  says,  "that  natural  camphor 
of  crystal-like  appearance,  which  is  scarce  and  of  great  value,  is  fur- 
nished by  a  tree  of  Borneo  and  Sumatra,  which  is  not  of  the  Laurel 
genus."  The  first  notice  of  the  tree  is  in  the  4th  volume  of  the 
'  Asiatic  Researches,'  where  we  learn  that  a  tree  named  Tappanooly 
on  the  west  coast  of  Sumatra  yielded  above  three  pounds  of  camphor, 
and  at  the  same  time  nearly  two  gallons  of  camphor-oil ;  that  the 
tree  resembles  the  bay  in  leaves,  is  fond  of  a  rich  red  loam  tending  to 
a  blackish  clay,  and  that  it  grows  principally  on  the  north-west  coast 
of  Sumatra,  from  the  Line  to  3°  N.  lat.  The  fullest  account  is  given 
by  Mr.  Prince,  resident  of  Tappanooly,  who  describes  the  tree  as 
growing  spontaneously  in  the  forests,  and  as  being  found  in  abundance 
from  the  back  of  Ayer  Bongey  as  far  north  as  Bacongan,  a  distance  of 
250  miles  :  he  says  that  it  may  be  classed  among  the  tallest  and 
largest  trees  that  grow  on  this  coast,  several  within  daily  view 
measuring  6  or  7  feet  in  diameter  ;  but  it  will  produce  camphor  when 
only  24  feet  in  diameter.  The  same  tree  which  yields  the  oil  would 
produce  camphor  if  unmolested,  the  oil  being  supposed  to  be  the 
first  state  of  the  secretion,  which  ultimately  changes  into  concrete 
camphor,  as  it  occupies  the  same  cavities  in  the  trunk  which  the 
camphor  afterwards  fills;  consequently  it  is  found  in  young  trees. 
The  produce  of  camphor  of  a  middling-sized  tree  is  about  eleven 
pounds,  and  of  a  large  one  double  that  quantity.  ('  Fl.  End.'  ii., 
p.  616.)  This  kind  of  camphor  is  very  highly  esteemed  by  the 
Chinese.  It  is  commonly  called  Malay  Camphor,  or  Camphor  of 
Barus,  from  the  port  of  Sumatra,  whence  it  is  mostly  shippod.  Its 
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price  in  China  is  one  hundred  times  greater  than  that  of  the  common 
camphor  of  commerce.  (M'Culloch,  '  Com.  Diet.')  In  the  same  work 
it  is  mentioned  that  camphor-oil  being  nearly  as  cheap  as  spirits  of 
turpentine,  might  perhaps  be  profitably  imported  into  England  as  a 
substitute  for  that  article,  or  for  medicinal  use. 

Camphor,  which  in  many  respects  resembles  the  essential  oils,  has 
been  shown  by  Dumas  to  be  an  oxide  of  hydrocarbon,  identical  in 
composition  with  pure  oil  of  turpentine  :  hence  the  term  Camphene 
has  been  applied  to  it.  But  Dr.  Thomson  informs  lis  that  its  camphor- 
oil  differs  in  some  respects  from  camphene,  as  he  was  not  able  to 
produce  carnphot-  with  the  same  facility  or  in  equal  quantity  by 
driving  a  stream  of  oxygen  gas  through  highly-rectified  oil  of  turpen- 
tine, which  Dumas  regards  as  pure  camphene. 

DRYOPS,  the  name  given  by  Olivier  to  a  genus  of  Pentamerous 
Coleopterous  Insects  of  the  family  Clavicorncs.  The  type  is  the 
Dermestes  auriculatus  of  Geoffroy,  a  little  oblong  gray  sluggish  beetle, 
not  uncommon  in  Europe  in  the  neighbourhood  of  watery  places.  Fa- 
bricius  changed  the  name  of  this  genus  into  Parnus.  It  includes  14 
species,  of  which  7  are  American  and  7  European.  The  name  Dryops 
was  applied  by  Fabricius  to  another  genus  of  Colcoptera,  of  which  the 
(Edemera  femoralis,  a  Swiss  insect,  was  the  type.  Changes  of  this 
kind  are  highly  censurable,  increasing  as  they  do  the  confusion  arising 
from  a  complicated  synonymy. 

DRY  ROT,  a  well-known  disease  affecting  timber,  and  particularly 
the  oak  employed  for  naval  purposes.  When  dry  rot  is  produced  by 
the  attacks  of  fungi,  the  first  sign  of  it  consists  in  the  appearance  of 
3mall  white  points,  from  which  a  filamentous  substance  radiates 
parallel  with  the  surface  of  the  timber.  This  is  the  first  stage  of 
growth  of  the  spores  of  the  fungus,  and  the  filamentous  matter  is 
their  thallus  or  spawn.  As  the  thallus  gathers  strength  it  insinuates 
its  filaments  into  any  crevice  of  the  wood,  and  they,  being  of  exces- 
sive fineness,  readily  pass  down  and  between  the  tubes  from  which 
the  wood  is  organised,  forcing  them  asunder,  and  completely  destroy- 
ing the  cohesion  of  the  tissue.  When  the  thalli  of  many  fungi  inter- 
lace, the  radiating  appearance  can  no  longer  be  remarked ;  but  a  thick 
tough  leathery  white  stratum  is  formed  wherever  there  is  room  for 
its  development,  and  from  this  a  fresh  supply  of  the  destructive 
filamentous  thallus  is  emitted  with  such  constantly  increasing  rapidity 
and  force,  that  the  total  ruin  of  timber  speedily  ensues  where  circum- 
stances are  favourable  for  the  growth  of  "the  fungi. 

It  is  generally  stated  that  dry  rot  consists  of  the  thallus  of  Merulius 
lacrymans,  or  Polyporus  destructor,  two  highly-organised  fungi,  whose 
fructification  is  sometimes  found  upon  rotten  timber.  But  it  is  a 
great  mistake  to  suppose  that  diy  rot  belongs  exclusively  to  those 
two  species,  or  that  they  are  even  the  common  origin  of  it :  on  the 
contrary,  there  is  reason  to  believe  that  any  of  the  fungi  that  are 
commonly  found  upon  decaying  trees  in  woods  are  capable  of  pro- 
ducing dry  rot,  and  it  is  quite  certain  that  one  of  the  most  rapidly- 
spreading  and  dangerous  kinds  is  caused  by  the  ravages  of  different 
species  of  Sporotriehum.  The  latter  throw  up  from  their  thallus 
whole  forests  of  microscopic  branches  loaded  with  reproductive  spores, 
of  such  excessive  smallness  that  they  may  insinuate  themselves  into 
the  most  minute  crevices  or  flaws  even  in  the  sides  of  the  tubes  of 
which  timber  consists,  and  they  are  infinitely  more  dangerous  than 
Merulii  or  Polypori,  which  seldom  fructify. 

The  circumstances  that  are  most  favourable  to  the  development  of 
the  dry  rot  fungi  are  damp,  unventilated  situations,  and  a  subacid 
state  of  the  wood.  The  latter  condition,  especially  in  oak,  is  easily 
produced  by  a  slight  fermentation  of  the  sap  which  remains  in  the 
timber,  especially  if  the  latter  has  not  been  well-seasoned  before 
being  employed.  It  has  been  proved  experimentally  that  fluids 
which,  in  their  ordinary  state,  will  not  produce  fungi,  generate  them 
abundantly  if  ever  so  slightly  acidulated.  Dutrochet  found  that  dis- 
tilled water  holding  in  solution  a  small  quantity  of  white  of  egg  will 
not  generate  fungi  in  a  twelvemonth,  but  upon  the  addition  of  the 
minutest  quantity  of  nitric,  sulphuric,  muriatic,  phosphoric,  oxalic, 
or  acetic  acid,  it  generated  them  in  eight  days'  time  in  abundance. 
Alkalescent  infusions  possess  the  same  property.  This  observer  states 
that  the  only  poisons  which  will  prevent  the  appearance  of  fungi  are 
the  oxides  or  salts  of  mercury.  A  solution  of  fish-glue  yields  fungi 
rapidly  and  in  great  abundance  ;  but  a  small  quantity  of  red  precipi- 
tate or  corrosive  sublimate  destroys  this  power  entirely.  It  is  more- 
over an  important  fact  that  no  other  mineral  preparation  has  any 
such  properties.  Dutrochet  ascertained  that  other  metallio  oxides 
acted  differently.  Oxides  of  lead  and  tin  hastened  the  development 
of  fungi ;  those  of  iron,  antimony,  and  zinc,  were  inert ;  and  oxides  of 
copper,  nickel,  and  cobalt,  although  they  retarded  the  appearance  of 
fungi,  yet  did  not  prevent  their  growth  in  the  end.  These  facts  are 
confirmed  by  the  experience  of  the  use  of  Kyan's  process  for  preparing 
timber,  which  consists  in  submitting  the  wood  to  the  action  of  corro- 
sive sublimate.  Immersing  the  wood  in  chloride  of  zinc  also  prevents 
the  attack  of  fungi,  and  also  submitting  it  to  the  action  of  the  vapour 
of  creasote. 

Dry  rot  also  occurs  in  animals.  Specimens  of  Hymcnopterous 
insects  resembling  wasps  have  been  brought  from  the  West  Indies, 
with  a  fungus  allied  to  Sphceria  militaris  growing  from  between  their 
anterior  coxa;,  and  it  is  positively  asserted  by  travellers  that  the 
insects  fly  about  while  burdened  with  the  plant.    Upon  opening  the 


bodies  of  the  wasps  they  are  found  filled  with  the  thallus  of  the  fungus 
up  to  the  orbits  of  the  eyes  and  the  points  of  the  tarsi ;  the  whole  of 
the  intestines  being  obliterated.  In  such  cases  it  is  to  be  supposed 
that  the  thallus  of  the  Sphceria  first  kills  the  wasp  by  compressing 
and  drying  up  the  body,  and  then,  continuing  to  grow,  occupies  the 
whole  of  the  cavity  of  the  shell  of  the  insect.  A  more  common 
instance  of  animal  dry  rot  is  the  disease  in  silkworms  called  La 
Muscadine.  Silkworms  of  all  ages  are  occasionally  liable  to  become 
sickly  and  to  die,  soon  after  death  becoming  stiff,  and  acquiring  such 
a  degree  of  firmness  as  to  be  readily  broken.  They  then  throw  out 
from  their  surface  a  sort  of  white  efflorescence,  which  is  the  fructifi- 
cation of  the  fungus  called  Botrytis  Bassiana,  their  inside  being  filled 
by  the  thallus  of  the  same  plant.  If  some  healthy  caterpillars  are 
placed  beneath  a  bell-glass,  along  with  a  small  portion  of  worm  killed 
by  the  Botrytis,  they  soon  catch  the  disease,  exhibit  the  same  symp- 
toms as  those  already  mentioned,  and  eventually  perish ;  having,  no 
doubt,  been  infected  either  by  rubbing  themselves  against  the  dead 
worm,  or,  which  is  more  probable,  having  received  upon  their  skins 
the  infinitely  minute  seeds  dispersed  by  the  Botrytis.  If  healthy 
crysalids  are  inoculated  by  the  introduction  below  their  shell  of  a 
little  of  the  Botrytis  matter  upon  the  point  of  a  needle,  they  also 
sicken  and  die. 

In  these  cases  effects  are  produced  upon  insects  similar  to  those 
upon  timber  ;  that  is  to  say,  vitality  in  the  one  case  and  cohesion  in 
the  other  is  destroyed  by  the  growth  of  the  thallus  of  certain  fungi, 
which  spread  with  great  and  irresistible  rapidity,  and  fructify  where 
occasion  offers. 

For  other  instances  of  the  agency  of  fungi  in  producing  the 
destruction  of  vegetable  and  animal  tissues,  see  Fungi. 

DSHIKKETEI  (Zikkelei).  Cuvier  writes  the  word  Dzigguctai, 
and  Buffon  Dzigithai,  the  native  name  for  the  Equus  llemionus  of 
Pallas,  Asinus  Hcmionus  of  Gray.  L^1U1D^;-] 

DUCK-BILL.  [Ohnithouhynchus.] 

DUCKS,  Duck  Family,  Anatidw,  a  family  of  Birds  belonging  to 
the  order  Natatores,  Anseres,  or  Palmipedes.  They  are  all  Aquatic 
Birds,  and  have  webbed  feet. 

Willughby  distinguishes  the  whole-footed  birds  with  shorter  legs 
into  such  as  want  the  back  toe,  and  such  as  have  it ;  these  latter  into 
such  as  have  all  four  toes  webbed  together,  and  such  as  have  the 
back  toe  loose  or  separate  from  the  rest ;  these  latter  again  he  sub- 
divides "  into  narrow-billed  and  broad-billed  ;  the  narrow-billed  have 
their  bills  either  hooked  at  the  end,  or  straighter  and  sharp-pointed. 
The  hook-billed  have  their  bills  either  even  or  toothed  on  the  sides. 
Those  that  have  straighter  and  sharp-pointed  bills  are  either  short- 
winged  and  divers,  called  Douckers  and  Loons,  or  long-winged  and 
much  upon  the  wing,  called  Gulls..  The  broad-billed  are  divided  into 
the  Goose  kind  and  the  Duck  kind.  The  Duck  kind  are  either  Sea- 
Ducks  or  Pond-Ducks."  He  afterwards,  in  his  section  on  the  Broad- 
Billed  Birds  of  the  Duck  kind,  thu3  treats  (chap,  i.)  of  the  Duck 
in  general : — "  The  Duck  kind  have  shorter  necks  and  larger  feet  in 
proportion  to  their  bodies  than  Geese :  lesser  bodies.  Howbeit,  the 
biggest  in  this  kind  do  equal  if  not  exceed  the  least  in  that.  They 
have  shorter  legs  than  Geese,  and  situate  more  backward,  so  that 
they  go  waddling ;  a  broader  and  flatter  back,  and  so  a  more  com- 
pressed body ;  and  lastly,  a  broader  and  flatter  bill.  Then-  tongue  ia 
pectinated  or  toothed  on  each  side,  which  is  common  to  them  with 
Geese. 

"  These  are  of  two  sorts,  either  wild  or  tame.  The  wild  again  are 
of  two  sorts — 1.  Sea-Ducks,  which  feed  mostwhat  in  salt  water,  dive 
much  in  feeding,  have  a  broader  bill  (especially  the  upper  part)  and 
bending  upwards  (to  work  in  the  slem),  a  large  hind  toe,  and  thin 
(likely  for  a  rudder),  a  long  train,  not  sharp-pointed.  2.  Pond-Ducks, 
which  haunt  plashes,  have  a  straight  and  narrower  bill,  a  very  little 
hind  toe,  a  sharp-pointed  train,  white  belly,  speckled  feathers,  black 
with  glittering  green  in  the  middle  wing,  with  a  white  transverso 
line  on  either  side.  For  this  distinction  of  Sea-Ducks  and  Pond- 
Ducks  we  are  beholden  to  Mr.  Johnson." 

Raj'  divides  his  '  Palmipedes  latirostra)  miuores,  seu  Anatinum 
genus'  into  Anates  marinai  and  A.  fluviatiles,  aquas  dutces  prcecijnie 
frequentantcs,  A.  exoticce  Brasilicnses,  and  A.  domcsticcc.  Brisson's 
24th  order,  consisting  of  birds  with  four  toes,  the  three  anterior 
being  joined  together  by  membranes,  the  posterior  separated,  and 
with  a  dontilated  bill,  includes  the  genera  Harle,  Oie,  and  Canard 
(Goosanders,  Geese,  and  Ducks).  This  order  is  placed  between  that 
order  of  birds  the  arrangement  and  connection  of  whose  toes  is 
similar  to  the  modifications  of  those  parts  in  the  24th  order,  but 
which  have  a  bill  without  dentilations  (Puffins,  Petrels,  Gulls,  Terns, 
&c),  and  the  25th  order,  which  is  distinguished  by  the  birds  arranged 
under  it  having  all  the  toes  joined  by  membranes  (the  Darters, 
Bopbies,  Pelicans,  &c). 

Linnaeus,  under  his  third  class  of  birds,  Anseres,  included  the 
genera  Anas,  Mcrgus,  Alca,  Proccllaria,  Dioiacdea,  Pelccwnus,  Plottis, 
Phaeton,  Colymbus,  Lams,  Sterna.,  and  Rynchops  ;  in  short,  all  those 
birds  which  possess  a  rather  blunt  bill,  covered  with  an  epidermis, 
gibbous  at  the  base,  dilated  at  the  apex,  and  with  denticulated  fauces, 
a  fleshy  tongue,  and  palmated  natatorial  feet.  The  class  stands  between 
the  Piece  and  the  Uralhe.  The  genus  Anas  comprehends  the  Swans, 
the  Geese,  and  all  the  Ducks  in  the  general  acceptation  of  tht  term. 
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Pennant's  24th  genus,  Duck,  is  placed  between  the  genus  Merganser 
(Goosander)  and  the  genus  Corvorant ;  and  it  comprehends  the 
Swans,  the  Geese,  and  all  the  Ducks,  like  the  Linnaean  genus  Anas. 

Latham,  who  divides  the  birds  into  terrestrial  Jind  aquatic,  makes 
his  9th  order,  Palmipedes,  consist  of  two  great  sections :  the  first 
consisting  of  those  with  long  feet — Avoset  and  Flamingo  for  example 
— and  the  second  of  those  with  short  feet,  comprehending  all  the 
short-limbed  aquatic  birds  with  webbed  feet. 

Lacdpede's  second  sub-class  of  birds  consists  of  those  the  lower 
part  of  whose  legs  is  denuded  of  feathers,  or  have  many  toes  united 
by  a  membrane.  The  first  division  of  this  sub-class  consists  of 
those  which  have  three  anterior  toes  and  one  posterior  toe,  or  none. 
The  first  sub-division  consists  of  the  Water-Birds  (Oiseaux  d'Eau) ; 
and  the  23rd  order  of  Lacepede  comprehends  those  genera  which 
have  a  dentilated  bill,  namely,  Canard,  Anas;  Harle,  Mergus  ;  Priom, 
Prion.  The  genus  Anas  consists  of  all  the  birds  which  combine  with 
the  characters  above  stated  a  wide  bill,  rounded  at  its  extremity, 
and  furnished  around  the  mandibles  with  small  vertical  laminae. 

Cuvier's  6th  and  last  order  is  the  Palmipedes ;  and  the  last  family 
of  that  order,  Lamellirostres,  contains  the  great  genus  Des  Canards 
(Anas,  Linn.).  Cuvier  remarks  that  they  are  commonly  divided  into 
three  sub-genera,  the  limits  of  each  of  which  are  not  very  precise, 
namely,  the  Swans  (Cygnus,  Meyer),  the  Geese  (Anser,  Brisson),  and 
the  Ducks,  in  the  general  acceptation  of  the  term  (Anas,  Meyer). 
The  other  great  genus  of  Cuvier's  Lamellirostres  is  Mergus,  Linn. 

Cuvier  separates  the  genus  Anas  into  two  divisions.  The  first 
consists  of  those  whose  hind  toe  is  bordered  by  a  membrane,  whose 
head  is  larger  and  neck  shorter  in  comparison,  and  which  have  also 
the  feet  placed  more  backwards,  the  wings  smaller,  the  tail  stift'er, 
the  tarsi  more  compressed,  the  toes  longer,  and  the  webs  more  entire. 
They  walk  badly,  live  more  exclusively  upon-  fishes  and  insects,  and 
dive  more  frequently.  (Platypus,  Brehm ;  Hydrobates,  Temmiuck ; 
Fuligula,  Carlo  Bonaparte).  This  first  division  contains  the  following 
sub-divisions:  Les  Macreuses  (Oidemia,  Fleming,  Anas  nigra,  A. 
fiisca,  Linn.,  &c.) ;  Les  Garrots  (Clangula,  Leach  ;  A  glacialis,  A. 
histrionica,  Linn.,  &c.) ;  Les  Eiders  (Eider-Ducks,  Somatcria,  Leach, 
A.  mollissima,  Linn.) ;  Les  Millouins  (Fuligula,  Leach). 

The  second  division  is  formed  by  those  Ducks  which  are  without 
the  membranous  border  on  the  hind  toe,  and  have  the  head  smaller, 
the  feet  less,  the  neck  longer,  the  bill  more  equal,  and  the  body  less 
clumsy  (£pais).  These  walk  better,  and  seek  aquatic  plants  and  their 
seeds  as  much  as  fish  and  other  animals.  It  would  seem,  adds 
Cuvier,  that  the  swellings  of  their  trachea;  are  of  a  homogeneous  bony 
and  cartilaginous  substance.  It  is  to  this  division  that  Carlo 
Lucien  Bonaparte,  prince  of  Canino,  confines  the  appellation  Anas. 
The  following  are  the  sub-divisions : — Les  Souchets,  Rhynchaspis,  Leach ; 
Les  Tadornes,  A.  tadorna,  Linn.,  &c. ;  those  which  have  naked  parts 
about  the  head,  and  often  a  boss  or  convexity  on  the  base  of  the  bill, 
as  the  Muscovy  Duck  ;  those  with  a  pointed  tail,  A.  acuta,  Linn.,  for 
instance ;  those  whose  male  has  curled  feathers  in  the  tail,  as  the 
Wild  Duck,  Boschas,  A.  Boschas,  Linn. ;  those  which  have  a  tuft  on 
the  head,  and  the  bill  rather  narrower  anteriorly,  as  the  Summer- 
Duck,  An  as  sponsa,  Linn.,  and  the  Mandarin-Duck,  A.  galericulata, 
Linn.,  Dendronessa,  Swainson ;  those  which  have  the  bills  of  ducks, 
but  legs  even  longer  than  those  of  the  geese,  and  which  perch  and 
nestle  in  trees,  A.  arborea,  Linn.,  &c.  One  of  these  Cuvier  observes 
has  the  feet  ouly  semipalmated,  A.  semipalmata,  Latham.  Finally, 
Cuvier  goes  on  to  state  that  we  possess,  especially  in  winter,  among 
those  which  have  nothing  remarkable  about  them,  A.  strepera,  Linn., 
A.  Penelope,  Linn.;  and  many  small  species  which  are  distinguished 
by  the  name  of  Sarcelles,  Teals,  A.  qucrquedula,  Linn.,  the  Common 
Teal,  for  example. 

Mi-.  Vigors,  in  his  paper  '  On  the  Natural  Affinities  that  connect 
the  Orders  and  Families  of  Birds,'  read  before  the  Linnseau  Society, 
December  3,  1823  ('  Trans.  Linn.  Soc.'  vol.  xiv.  p.  395),  makes  his 
5th  order  Natatores  consist  of  the  families  stated  in  the  article 
Colymbid^e.  The  family  of  Anatidw  (Leach),  to  which  he  leads  his 
readers  from  the  preceding  order  (Grallatores)  by  means  of  the 
connection  between  the  Rallidoe  and  Cereopsis,  consists,  he  observes, 
of  the  groups  which  compose  the  Linnsean  genera  Anas  and  Mergus, 
and  with  respect  to  the  affinities  that  prevail  throughout  the  families 
of  the  order,  he  remarks  that  the  more  extensive  subdivisions  of  the 
Linnoean  Anas  which  have  been  acknowledged  by  all  systematic 
writers,  either  under  the  name  of  sections  or  genera,  display  in  con- 
junction with  Mergus  a  regular  series  of  affinities  conformable  to  the 
principles  advanced  by  him  as  regulating  the  order.  The  first  group, 
he  observes,  upon  which  we  enter  in  this  first  aberrant  family  of  the 
order,  has  been  formed  into  a  sectional  subdivision  by  M.  Temminck, 
under  the  denomination  of  Les  Oies;  and  with  equal  signification 
and  more  effect  has  been  made  into  a  genus,  under  the  title  of  Anser, 
by  M.  Uliger,  who  therein  followed  the  older  naturalists  that  pre- 
ceded Linnaeus.  These  birds  retain  much  of  the  manners  of  the 
Waders.  They  are  endowed  with  considerable  facility  in  walking, 
are  found  to  swim  but  seldom,  and  do  not  dive  at  all.  In  these 
characters,  as  well  as  in  other  particulars,  they  correspond  with  the 
family  of  Laridce,  which  meets  them  at  the  other  extremity  of  the 
circle  of  Natatores. 

To  this  division  succeeds  Cereopsis,  Latham  [Cereopsis],  strongly 


allied  to  the  preceding  Ansercs  by  its  general  structure,  but  still  more 
typical  in  the  family  in  consequence  of  the  length  and  nakedness  of 
the  tarsi  above  the  knee  :  characters  which  indicate  a  greater  power 
of  walking,  aud  a  greater  deficiency  in  swimming.  It  joins  the  third 
division,  or  the  genuine  Anates,  by  means  of  a  group  of  which  Anas 
arborea,  Linn.,  is  the  representative.  This  third  and  most  typical 
group  of  the  family,  which  accords  with  M.  Temminck's  first  section 
of  'Canards  proprement  dits,'  still  approaches  more  closely  to  the 
laud  birds  than  the  birds  which  follow :  the  species  swim  with  ease, 
and  even  dive,  but  the  latter  faculty  they  seldom  exercise  unless 
when  pursued.  Their  food  is  also  less  exclusively  marine  than  that 
of  the  succeeding  groups,  being  composed- of  vegetables,  grains,  and 
insects,  in  addition  to  fish.  This  division,  consisting  of  many  promi-  - 
nent  forms,  of  which  Anas  arborea  before  mentioned,  A.  tadorna, 
Boschas,  clypcata,  Penelope,  and  qucrquedula  may  be  considered  types, 
is  distinguished  from  the  remainder  of  the  '  Canards  proprements 
dits'  of  M.  Temminck  by  the  hind  toe  being  entire,  or  free  from  the 
lobated  membrane  which  is  attached  to  the  hind  toe  of  these  last. 
Mr.  Vigors  proceeds  to  state  that  this  character  of  the  lobated 
membrane,  which  is  of  considerable  importance  as  pointing  out  the 
approach  of  the  birds  in  which  it  is  found  to  the  more  typical  oceanic 
families,  prevails  in  all  the  remaining  groups  of  the  present  family. 
It  is  strongly  conspicuous  in  Mergus,  Linn.,  the  next  division  that 
appears  to  follow  :  and  we  consequently  find  that  the  species  of  that 
genus  carry  the  powers  of  swimming  and  diving  to  the  greatest 
extent,  making  use  of  their  wings  also  in  their  progress  through  the 
water ;  and  at  the  same  time  exhibiting  a  constrained  and  embarrassed 
mode  of  walking,  in  consequence  of  the  backward  position  of  the 
legs.  It  thus  forms  the  passage  to  the  succeeding  family  of  Colym- 
bidie.  In  the  shape  of  its  bill,  which  is  slender  and  partially  com- 
pressed, it  exhibits  a  distinct  form  in  its  own  family  :  but  still,  by 
means  of  the  bill  of  an  intervening  species,  M.  albellus,  Linn.,  which 
is  intermediate  in  its  breadth  and  depression,  it  preserves  its  con- 
nection with  the  Anates.  "  We  hence,"  continues  Mr.  Vigors,  "pass 
to  the  5th  and  last  group  of  the  family  which,  with  the  bill  of  the 
Anates,  retains  most  of  the  characters  conspicuous  in  Mergus.  The 
forms  most  prominent  in  it,  represented  by  the  different  Linnasan 
species  Anas  ferina,  clangula,  histrionica,  and  mollissima,  possess  a 
strongly  lobated  hind  toe;  they  frequent  the  ocean  for  the  most 
part,  where  they  dive  with  the  greatest  facility  and  for  a  length  of 
time ;  and  they  five  chiefly  on  marine  animals.  Their  legs  are  also 
thrown  behind  the  equilibrium  of  their  body ;  and  thus  also  they 
evince  their  contiguity  to  the  typical  Natatores.  By  means  of  the 
group  which  contains  A.  mollissima,  our  well-known  Eider-Duck  and 
its  congeners,  where  the  bill,  with  an  elevated  protuberance  at  the 
base,  approaches  that  of  the  Anas  olor,  Linn.,  we  find  ourselves  brought 
round  to  the  Cygnus  of  the  present  day,  which  forms  part  of  the 
first  division.  That  genus  in  like  manner  deviates  partially  from 
the  conterminous  genus  Anser,  in  its  legs  being  thrown  more  back- 
ward, and  its  consequently  greater  awkwardness  in  walking.  Here 
then  the  affinities  are  evident  which  thus  establish  the  perfect  return 
of  the  series  of  the  Anatidw  into  itself.  Before  we  leave  the  family 
I  must  indulge  myself  in  observing  a  most  conspicuous  peculiarity 
which  marks  the  series  of  affinities  among  these  groups.  The  long 
and  slender  neck  observable  in  the  Grallatores  is  preserved  in  such 
groups  of  the  Anatidw  as  are  most  conterminous  to  that  order,  such 
as  Cygnus,  Anser,  Bcrnicla,  and  Cereopsis,  until  it  is  superseded  by  the 
short  necks  of  the  more  Oceanic  Anatidcf,  which  exhibit  all  the 
expansion  and  capaciousness  of  throat  observable  in  the  typical 
Natatores." 

In  the  '  Zoological  Journal'  (vol.  ii.),  Mr.  Vigors  gives  a  disposition 
of  the  Anatida',  which  exhibits  a  slight  deviation  from  that  drawn 
out  in  his  paper  referred  to  above.  The  following  is  the  arrange- 
ment. 

Ordo  V.    Natatores,  111.    (Anseres,  Linn.) 
1.  Family  Anatidce,  Leach.    (Gen.  Anas  Mergus,  Linn.) 

* 

Sub-Family  Anserina. 
Anser,  Briss. ;  Bcrnicla,   Steph. ;   Cheniscus,  Brookes's  M.M.S.; 
Chcnoplc.r,  Steph. ;  Plectroptcrus,  Leach. 

*  * 

Sub-Family  Cereopsina. 

Cereopsis,  Lath. 

*  *  * 
Sub-Family  Anatina. 
Tadorna,  Leach;  Cairina,  Flem. ;  Anas,  Auct. ;  Dafila,  Leach; 
Mareca,  Steph. ;  Qucrquedula,  Ray;  Rhynchaspis,  Leach. 

r\.'  |  •  n;  .1  ,  *  *  *  * 

Sub-Family  ? 
Clangula,  Flem.  ;  Harelda,  Hay ;  Mergus,  Linn.  (Merganser,  Briss.) 
Somateria,  Leach ;  Oidemia,  Flem. ;  Biziui  a,  Leach. 

***** 

Sub-Family  Cygnina. 

Cygnus,  Meyer. 

The  other  four  families  are — 2.  Colymbido?,  Leach  ;  3.  Alcadw  :  4. 
Pelecanidce,  Leach  ;  5.  Laridw,  Leach. 
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Mr.  Yarrell  in  his  '  Observations  ou  the  Tracheae  of  Birds '  ('  Linu. 
Trans.'  vol.  xv.),  after  speaking  of  the  form  of  the  windpipe,  among 
others  of  the  Black  Swan  of  Australia,  Anas  atrata,  Linn.,  and  of 
that  of  the  Semi-palmated  Goose,  Anas  semipalmata  of  Dr.  Latham, 
goes  on  to  remark  that  the  different  species  of  geese  considered 
British  present  nothing  remarkable  in  their  trachese,  the  Egyptian 
Goose  alone  excepted,  the  male  of  which  species  possesses  a  bony 
enlargement  at  the  bottom  of  its  windpipe ;  and  he  notices  the  circum- 
stance that  systematic  authors  seem  to  agree  in  placing  this  bird  at 
the  bottom  of  the  list  of  the  geese,  where  it  appears  to  occupy  its 
proper  situation  ;  and  observes  that,  combining  as  it  does  some  of  the 
characters  common  to  those  birds  and  the  true  ducks,  it  becomes  a 
very  natural  link  between  them,  and  he  closes  his  interesting  paper 
with  an  arrangement  of  the  British  species  of  the  latter  portion  of 
this  family  founded  upon  internal  as  well  as  external  conformation. 

"  The  first  division  of  true  ducks,"  says  Mr.  Yarrell,  "  will  contain 
the  Shielduck,  Muscovy  Duck.  Wild  Duck,  Gadwall,  Shoveler,  Pintail, 
Wigeou,  Bimaculated  Duck,  Garganey,  and  Teal,  all  of  which  will  be 
found  to  have  the  following  characters  in  common.  Externally  they 
exhibit  considerable  length  of  neck;  the  wings  are  also  long,  reaching 
to  the  end  of  the  tail ;  the  tarsi  somewhat  round ;  the  hind  toe  free 
or  having  no  pendent  lobe.  In  habits  they  may  be  stated  generally 
as  frequenting  fresh  water,  but  passing  much  of  their  time  on  laud, 
feeding  in  ditches  and  about  the  shallow  edges  of  pools  on  aquatic 
plants,  insects,  worms,  and  occasionally  fish,  taking  their  food  at  or 
near  the  surface  ;  possessing  great  powers  of  flight,  but  seldom  diving 
unless  pursued.  Of  their  internal  soft  parts,  the  stomach  is  in  the 
greatest  degree  muscular,  forming  a  true  gizzard  ;  the  intestines  long, 
the  creoal  appendages  from  G  to  9  inches  in  length  in  the  larger  birds, 
and  decreasing  only  in  proportion  to  the  size  of  the  species.  Of  the 
bones  it  may  be  observed  that  the  ribs  are  short,  extending  but  little 
beyond  the  line  of  the  posterior  edge  of  the  sternum  ;  the  keel  of  the 
breast  bone  deep,  affording  great  extent  of  surface  for  the  insertion  of 
large  and  powerful  pectoral  muscles ;  the  enlargement  at  the  bottom 
of  the  trachea  in  all  of  them  is  of  bone  only.  The  wild  duck  may 
be  considered  the  type  of  this  division." 

Mr.  Yarrell  then  proceeds  to  state  that  the  Eider-Duck,  King-Duck, 
Velvet-Duck,  and  Scoter,  possessing  some  characters  common  to  the 
preceding  class,  and  others  belonging  to  that  next  in  succession,  appear 
to  supply  the  link  between  these  two  divisions  ;  and  he  regrets  that 
the  extreme  rarity  of  the  last-named  species  had  prevented  him  from 
making  any  examination  beyond  that  afforded  by  the  external  parts  of 
preserved  specimens  in  collections. 

The  next  division  of  true  ducks,  according  to  Mr.  Yarrell,  includes 
in  the  following  order  the  Red-Crested,  the  Pochard,  Ferruginous, 
Scaup,  Tufted,  Harlequin,  Long-Tailed,  and  Golden-Eye  ;  and  their 
general  distinctions,  he  remarks,  internal  as  well  as  external,  compared 
with  those  of  the,  birds  of  the  first  division,  will  be  found  of  an 
opposite  character.  Externally,  they  exhibit  the  neck  and  wings 
short,  the  latter  only  reaching  to  the  origin  of  the  tail-feathers;  the  tarsi 
short  and  compressed ;  the  hind  toe  lobated,  and  an  extended  web  to 
the  inner  toe.  They  frequent  the  sea,  or  the  deep  parts  of  the  fresh- 
water lakes,  and  have  been  called  Oceanic  Ducks  ;  they  are  seldom 
seen  on  land  ;  their  walk  is  embarrassed  from  the  backward  position  of 
their  legs,  but  they  dive  constantly  and  with  great  facility,  taking  their 
prey  at  various  depths  below  the  surface ;  their  food  consists  of 
fish,  mollusca,  and  other  marine  creatures,  but  of  little  or  no  vegetable 
production  ;  and  their  powers  of  flight  are  moderate.  With  regard  to 
their  soft  parts,  Mr.  Yarrell  states  that  the  oesophagus  is  capable  of 
great  dilatation,  that  the  stomach  is  a  muscular  gizzard,  but  that  the 
internal  cavity  increases  in  size ;  the  stomachs  of  the  Long-Tailed 
Duck  and  Golden-Eye  most  resembling  the  stomach  of  the  Mergansers, 
whilst  the  intestines  and  coecal  appendages  are  shorter,  the  latter 
diminishing  from  6  inches  in  the  first  to  4^  inches  in  the  Tufted  Duck, 
3  inches  in  the  Long-Tailed,  and  but  2  inches  in  the  Golden-Eye.  The 
ribs  of  the  birds  of  this  division,  according  to  the  same  author,  are 
elongated  ;  the  keel  of  the  breast-bone  gradually  decreases  in  depth ; 
the  position  of  the  wings  is  more  forward,  and  the  legs  are  placed 
farther  back.  The  trachese  of  these  ducks,  moreover,  are  particularly 
distinguished  from  those  of  the  others  by  the  enlargement  at  the 
bottom  of  the  tube  being  covered  with  a  delicate  membrane,  supported 
by  slender  portions  of  bone ;  the  trachea  of  the  Red-Crested  Duck  is 
an  example  of  this  form,  and  Mr.  Yarrell  is  of  opinion  that  it  may  be 
cosidered  the  type  of  this  division. 

"  As  the  Egyptian  Goose,"  continues  Mr.  Yarrell,  "  has  in  this 
arrangement  been  considered  the  link  between  the  geese  and  the  first 
division  of  the  true  ducks,  from  its  possessing,  with  the  characters  of 
the  former,  the  bony  enlargement  of  the  trachea  common  to  the  latter  ; 
and  the  Velvet-Duck,  for  similar  reasons,  supplying  the  link  between 
the  two  divisions  of  true  ducks,  possessing,  among  other  characters, 
an  altered  form  of  the  bony  enlargement  of  the  trachea  of  the  one, 
with  the  lobated  toe  of  the  other ;  so  the  Golden-Eye,  the  last  of  the 
series,  appears  to  complete  the  arrangement,  by  exhibiting  some  of  the 
characters  found  in  the  Mergansers,  which  are  next  in  succession." 

The  first  point  of  similarity  is  found  by  Mr.  Yarrell  in  the  elongated 
feathers  of  the  top  of  the  head,  forming  a  crest ;  they  agree  also,  he 
adds,  in  the  shape  of  the  sternum,  and  a  particular  extensions  of  its 
posterior  edge,  becoming  an  ensjform  process ;  and  this  extension  of 


the  edge  of  the  breast-bone  prevails  in  the  genera  Cohjmbus,  Alca,  and 
Uria  :  and,  with  the  elongation  of  the  ribs  observable  in  all  good  salt- 
water divers,  seems  intended  as  a  protection  to  the  important  viscera 
of  the  abdomen,  and  enables  them  to  resist  pressure  when  below  the 
surface.  The  Golden-Eye,  in  the  opinion  of  the  same  author,  is  also 
intermediate  in  its  stomach,  intestines,  and  caacal  appendages,  the 
latter  being  only  2  inches  in  length.  In  the  Goosander  indeed  Mr. 
Yarrell  found  that  these  appendages  reached  3  inches ;  but,  as  he  well 
observes,  the  size  of  the  bird  being  considered,  they  are  reduced  on  a 
comparative  estimate  to  less  than  2  inches  ;  in  the  Red-Breasted  Mer- 
ganser he  found  them  to  measure  but  1  inch,  and  the  Swan  he  states 
is  without  any.  In  the  form  of  its  trachea,  the  Golden-Eye,  it  seems, 
more  closely  resembles  the  Mergansers  than  that  of  any  other  duck, 
by  the  enlargement  in  the  tube,  and  in  the  shape  of  the  labyrinth. 
"  Thus  the  whole  of  the  numerous  species  of  the  A  natidw  appear  to 
descend  to  the  more  perfect  water-birds  by  gradations,  but  with  well- 
marked  divisions  throughout." 

Prince  C.  L.  Bonaparte,  in  his  '  Tabella  Analitica  dei  Generi,' 
('Specchio  Comparativo/  1827)  makes  his  Ordine  Anseres  consist  of 
five  families  :  the  Longipennes,  the  Lamellosodcntati,  the  Stcganopodcs, 
the  Lobipedes,  and  the  Pygopodes.  His  Famiglia  Lameilosodentati 
comprises  the  two  genera  Anas  and  Mergus,  the  first  of  which  he 
characterises  thus — "Becco  depresso,  ottuso,  con  denti  lamelliformi ;  " 
and  it  comprehends  the  swans,  geese,  and  ducks  in  the  large  meaning 
of  the  term. 

M.  Lesson,  in  his  'Manual*  (1828),  makes  the  Anatidas  (Lamelli- 
rostrcs  of  Cuvier)  the  fifth  and  last  family  of  the  sixth  order,  Les 
Palmipedes,  Natatorcs  of  Illiger  and  Vieillot.  Under  the  Anatidce  he 
arranges  the  genera  Cygnas,  Meyer ;  Ansa;  Brisson,  with  its  sub- 
genera;  Cereopsis,  Latham;  Anas,  Linnajus ;  and  Mergus,  Linnccus. 
The  genus  Anas  he  divides  into  two  sections. 

Mr.  Swainson,  in  his  paper  '  On  those  Birds  which  exhibit  the 
Typical  Perfection  of  the  Family  of  Anatidse'  ('Journal  of  the  Royal 
Institution  of  Great  Britain'),  remarks,  that  the  most  superficial 
observer,  on  looking  at  the  family  of  the  Anatida;,  or  Ducks,  under 
which  he  will  include  the  geese  and  swans,  must  be  struck  by  the 
remarkable  shape  and  structure  of  the  bill,  totally  different  from  that 
of  all  other  birds.  This,  in  fact,  he  adds,  is  the  only  group  in  the 
aquatic  order  wherein  the  bill  is  very  considerably  dilated  in  its 
breadth,  and  of  a  texture  unusually  soft.  In  addition  to  these,  a 
third  and  a  very  important  character  is  discerned  ;  the  cutting  margins 
of  the  bill  are  provided  with  numerous  transverse  lamellar  plaits,  so 
much  developed  in  some  species  as  to  project  beyond  the  bill,  thus 
assuming  an  analogy  to  the  teeth  of  quadrupeds.  This  analogy  how- 
ever is  more  imaginary  than  real,  since  these  appendages  are  destined 
for  a  very  different  purpose.  The  feet,  although  in  general  short,  are 
adapted  to  more  than  one  purpose,  since  they  are  not  only  used  for 
swimming  and  diving,  but  for  walking. 

Mr.  Swainson  proceeds  to  state  that  "the  gulls  feed  indiscrimi- 
nately upon  marine  animals,  whether  living  or  dead :  they  are  the 
purifiers  of  the  waters,  as  the  vultures  are  of  the  land.  The  pelicans 
and  the  penguins  derive  their  support  from  those  large  fish  which  the 
more  feeble  gulls  can  neither  capture  nor  swallow,  while  the  terns 
skim  the  ocean  in  search  of  small  fish  which  rise  to  the  surface.  But 
the  inconceivable  multitudes  of  minute,  animals  which  swarm,  as 
voyagers  assert,  in  the  northern  seas,  and  the  equally  numerous  pro- 
fusion inhabiting  the  sides  of  rivers  and  fresh  waters,  would  be 
without  any  effectual  check  upon  their  increase,  but  for  a  family  of 
birds  destined  more  particularly  for  that  purpose.  In  the  structure 
accordingly  of  the  ducks  we  see  all  these  qualifications  in  the  utmost 
perfection.  By  means  of  their  broad  bill,  as  they  feed  upon  very 
small  and  soft  substances,  they  capture  at  one  effort  considerable 
numbers.  Strength  of  substance  in  this  member  is  unnecessary  :  the 
bill  is  therefore  comparatively  weak,  but  great  breadth  is  obviously 
essential  to  the  nature  of  their  food.  As  these  small  insects  also 
which  constitute  the  chief  food  of  the  Anatidas  live  principally  beneath 
the  surface  of  the  mud,  it  is  clear  that  the  bill  should  be  so  formed 
that  the  bird  should  have  the  power  of  separating  its  nourishment 
from  that  which  would  be  detrimental  to  the  stomach.  The  use  of 
the  laminoo  thus  becomes  apparent :  the  offensive  matter  is  ejected 
between  their  interstices,  which  however  are  not  sufficiently  wide  to 
admit  the  passage  of  the  insect  food  at  the  same  time.  The  mouthful 
of  stuff  brought  from  the  bottom  is,  as  it  were,  sifted  most  effectually 
by  this  curiously-shaped  bill ;  the  refuse  is  expelled,  but  the  food  is 
retained.  It  is  probable  also  that  the  tongue  is  materially  employed 
on  this  process ;  for  unlike  that  of  all  other  birds,  it  is  remarkably 
large,  thick,  and  fleshy.  From  being  so  highly  developed,  it  must  be 
endowed  with  an  unusual  degree  of  sensation;  and  indeed,  a  very 
exquisite  sense  of  taste  must  belong  to  any  animal  which  has  to 
separate  its  food  from  extraneous  substances,  without  deriving  any 
assistance  in  the  process  from  its  powers  of  sight ;  against  this  defi- 
ciency nature  has  wisely  provided,  by  heightening  and  increasing  the 
senses  of  taste  and  touch." 

In  the  physiological  series  of  the  Museum  of  the  Royal  College  of 
Surgeons  in  London — Gallery  (317)— is  the  head  of  a  Muscovy  Duck, 
Anas  Moschata,  Linn.,  showing  the  serrated  character  of  the  margins 
of  the  mandibles,  and  the  peculiar  tuberosity  at  the  base  of  the  beak; 
and  a  good  opportunity  of  studying  the  structure  of  the  tongue  is 
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afforded  by  the  preparations  numbered  1468  and  1469.  In  the  former 
are  seen  the  bones  of  the  tongue  and  upper  larynx  of  a  swan  (Cygnus 
olor,  Brisson).  The  glosso-hyal  part  is  broader  and  longer  than  it  is 
in  the  land-birds,  corresponding  to  the  greater  development  of  the 
tongue  in  the  lamellirostral  swimming  birds,  but  is  devoid  of  the 
cartilaginous  processes  to  its  posterior  angles  in  the  gallinaceous  tribe. 
In  the  larynx  may  be  distinguished  the  thyroid,  cricoid,  and  arytenoid 
cartilages,  which  in  most  birds  are  more  or  less  bony  :  the  thyroid 
cartilage  is  the  largest,  and  covers  the  whole  anterior  part  of  the 
larynx  like  a  shield  :  the  posterior  broad  part  of  the  cricoid  (which  is 
not  in  this  class  developed  in  the  form  of  a  ring)  supports  as  usual  the 
arytenoid  cartilages  which  form  the  rima  glottidis ;  they  have  muscles 
for  opening  and  closing  that  fissure,  and  the  larynx  is  defended  by 
the  latter  action  alone  from  the  entrance  of  food  or  fluid.  No.  1469 
exhibits  the  lower  jaw,  with  the  tongue  and  larynx  of  the  same  bird, 
and  it  will  be  seen  that  the  tongue  is  so  far  developed  as  to  corre- 
spond with  the  form  of  the  lower  jaw.  It  is  a  thick  and  fleshy  organ, 
beset  with  four  longitudinal  rows  of  horny  tooth-like  processes,  two 
at  the  sides,  and  two  on  the  dorsum,  separated  by  a  mesial  furrow  : 
the  base  of  the  tongue  is  also  armed  with  retroverted  spines  arranged 
in  a  chevron  figure ;  similar  spines  again  occur  behind  the  larynx. 
The  apo-hyal  and  cerato-hyal  bones  are  dissected  on  one  side,  but 
covered  by  the  muscles  on  the  other. 

Mr.  Swainson,  in  the  paper  above  quoted,  divides  the  genus  Anas 
(which  he  thus  characterises — "  bill  longer  than  the  head,  depressed 
nearly  its  whole  length ;  the  base  not  enlarged,  the  tip  very  obtuse ; 
the  laminae  of  the  upper  mandible  generally  projecting  ;  hinder  toe 
not  dilated,  short ;  claws  short,  thick ")  into  the  following  sub- 
genera : — 

1.  Typical  Group.  Sub-Genera. 

Bill  spatulate,  simple  ;  lamina?  considerably  1  A       T  . 
projecting  ^Anas,  L/inn, 

2.  Sub-Typical  Group. 
Bill  spatulate,  furnished  with  a  lobed  mem- 
brane ;  lamina?  considerably  projecting  . 


>  Malacorhynchus,  Sw. 


3.  Aberrant  Group. 
Bill  of  equal  breadth:  projecting  laminae  1  „,     ,.  ,  0 
short,  slender,  acute,  crowded  .       .       .       . ./  Ghauhodus,  Sw. 

Bill  more  cylindrical,  lengthened  ;  tail  long  .    Dafila,  Leach. 

Bill  depressed,  of  equal  breadth ;  laminse  ] 
distant,  obtuse,  and  generally  concealed ;  tail  >  Boschas,  Antiq. 
short  J 

The  type  of  the  genus  Anas  is  considered  by  Mr.  Swainson  to  be 
the  Shoveler  Duck ;  and  he  thus  speaks  of  the  arrangement  above  set 
forth  : — "  In  regard  to  the  tabular  disposition  of  the  five  sub-genera, 
or  types  of  form,  it  will  be  expected  that  I  should  say  a  few  words, 
since  it  is  at  variance  with  the  mode  of  exhibiting  circular  affinities 
adopted  by  that  distinguished  writer  who  first  detected  this  arrange- 
ment. On  this  point  I  must  refer  the  reader  to  the  ornithological 
volume  of  the  '  Northern  Zoology,'  now  about  to  appear,  where  he 
will  find  our  peculiar  views  explained  and  illustrated.  I  have,  indeed, 
chosen  to  enumerate,  in  both  instances,  the  subordinate  divisions  of 
the  aberrant  group,  but  they  are  always  viewed  by  me  as  forming  a 
distinct  circle  of  their  own,  the  primary  divisions  of  every  natural 
group  being  considered  as  three  and  not  five.  In  the  present  instance, 
the  three  sub-genera  of  Ckauliodus,  Dafila,  and  Boschas,  possess  one 
common  character,  in  not  having  the  bill  conspicuously  dilated  at  its 
extremity ;  while  their  circular  succession  can  hardly  be  questioned, 
when  we  find  the  greatest  modern  reformers  *  leave  the  Gadwall  and 
the  Mallard  in  the  same  group  ;  these  writers  having  overlooked  the 
modifications  of  the  laminse,  and  passed  over  the  difference  in  the 
habits  of  these  birds,  as  not  bearing  upon  the  question.  The  theory 
that  the  mallard  is  the  typical  representation  of  this  family  has  now, 
I  trust,  been  thoroughly  investigated,  and  demonstrated  to  be  erro- 
neous ;  t  nor  can  I  consider  the  two  circular  arrangements  +  that 
have  been  made  of  the  whole  family,  each  apparently  perfect,  but 
essentially  different,  in  any  other  light.  They  appear  to  me  to  be  the 
result  of  abstract  theory,  and  of  a  theory  misapplied.  On  the  other 
hand,  I  deem  it  but  justice  to  the  great  merits  of  another  ornitho- 
logist of  our  own  country  to  acknowledge  the  assistance  I  have  derived 
from  his  highly  valuable  paper  on  the  trachaea  (tracheae)  of  birds, 
and,  at  the  same  time,  to  declare  that  if  there  is  any  truth  in  his  own 
inferences,  drawn  from  internal  structure,  or  in  mine,  resulting  from 
attention  to  external  form  and  habits,  he  has  himself  marked  out  the 
true  circle  of  the  Anatida;,  so  far  as  the  British  species  are  concerned, 
totally  unconscious  of  having  done  so.  There  is,  and  there  cannot  be 
but  one  plan  of  creation.  In  our  efforts  to  develop  this  plan  we 
must,  as  Mr.  Yarrell  justly  observes,  '  combine  ascertained  habits, 
external  characters,  and  anatomical  structure ;'  and  in  proportion  as 
we  can  do  this  so  may  we  assume  that  our  arrangement  is  '  natural.'  " 

Sir  John  Richardson  ('Fauna  Boreali-Americana ')  observes  that 
the  Anatida  are  "of  great  importance  in  the  Fur  Countries,  as  they 

*  Dr.  Leach,  Dr.  Fleming,  Stevens  (Stephens  ?),  Vigors, 
t  For  the  demonstration,  see  the  paper  quoted, 
t  Linn.  'Trans.'  xiv.  p.  499  ;  'Zool.  Jour.'  iii.  (ii.)  p.  404. 
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furnish  at  certain  seasons  ill  the  year,  in  many  extensive  districts, 
almost  the  only  article  of  food  that  can  be  procured.  The  arrival  of 
the  water-fowl  marks  the  commencement  of  spring,  and  diffuses  as 
much  joy  among  the  wandering  hunters  of  the  arctic  regions  as  the 
harvest  or  vintage  excites  in  more  genial  climes.  The  period  of  their 
migration  southward  again,  in  large  flocks  at  the  close  of  summer,  is 
another  season  of  plenty,  bountifully  granted  to  the  natives,  and 
fitting  them  for  encountering  the  rigour  and  privations  of  a  northern 
winter.  The  Anatida  have  therefore  very  naturally  been  observed 
more  attentively  than  any  other  family  of  birds,  both  by  the  Indians 
and  white  residents  of  the  Fur  Countries;  and  as  they  form  the  bulk 
of  the  specimens  that  have  been  transmitted  to  England,  they  are 
also  better  known  to  ornithologists." 

We  shall  now  proceed  to  speak  of  the  genera  and  species  of  this 
family  under  the  sub-families  —  Phcenicoptina;,  the  Flamingoes ; 
Anserinw,  the  Geese;  Anatinm,  the  True  Ducks;  Fuligulinw,  tho 
Sea-Ducks  ;  and  Merganince,  the  Mergansers.  The  Swans  are 
described  in  the  article  Ctgnin.e. 

The  Phcenicoptinas  include  a  single  genus,  Phmnicopterus,  Flamingo 
of  the  English,  Flammant  of  the  French,  Phaenicopterus  of  the  ancients 
and  moderns.  The  position  of  these  birds  has  been  a  matter  of  con- 
siderable doubt.  The  form  approaches  in  some  points  to  Recurvi- 
rostra  [Avocet]  and  Platalea  (the  Spoonbills),  and  in  others  comes 
nearest  to  the  Anserinx  (Geese).  0.  L.  Bonaparte  places  it  in  a 
family,  Hygrobatm,  with  Recurvirostra  and  Platalea,  between  his 
family  Pinnatipedes  (Phalaropes,  &c.)  on  the  one  side  and  the  Anserina; 
on  the  other.  Mr.  Vigors,  in  his  paper  '  On  the  Natural  Affinities 
that  connect  the  Orders  and  Families  of  Birds,'  thus  marks  its  position 
among  the  Grallatores: — "  Intermediate  between  Ardea  and  Ciconia 
appear  those  forms  which  display  so  remarkable  a  dilatation  of  the 
bill,  the  Cancroma  [Boat-Bill]  Phcenicopterus,  and  Platalea  of 
Linnaeus.  The  two  last  of  these  groups  are  equally  distinguished  by 
a  greater  development  of  the  membrane  that  connects  the  toes  than 
is  observable  in  the  other  Waders  which  join  them  on  each  side  ;  and 
in  one  of  them,  the  Phcenicopterus,  this  character  i3  carried  so  far  to 
the  extreme  as  to  have  occasioned  some  systematists  to  place  the 
birds  of  this  genus  among  the  Natatores  (Swimmers).  But  the  whole 
of  the  family  have  a  membrane,  more  or  less  extensive,  at  the  base  of 
the  toes ;  and  if  we  compare  the  feet  of  the  common  Ciconia  alba 
(Stork),  of  the  Platalea,  and  the  Phwnicopterus,  together,  we  shall  see 
a  gradual  increase,  of  this  membrane  in  extent,  until  it  reaches  the 
extreme  in  the  latter  genus."  Mr.  Swainson  places  the  Flamingo 
among  the  Swimmers.  In  his  '  Natural  History  and  Classification  of 
Birds'  (1836),  he  says,  "The  Flamingo,  which  has  the  longest  legs 
in  the  Natatorial  order,  is  so  good  a  walker  that  it  only  swims 
occasionally." 

The  genus  Phanicopterus  has  the  bill  strong,  higher  than  it  is  large, 
dentilated,  conical  towards  the  point,  naked  at  the  base ;  upper 
mandible  suddenly  bent,  curved  at  its  point  on  the  lower  mandible, 
which  is  larger  than  the  upper.  Nostrils  longitudinal  in  the  middle 
of  the  bill,  pierced  through  and  through  near  the  dome  of  the  upper 
arete,  covered  beneath  by  a  membrane.  Feet  very  long ;  three  toes 
in  front,  hind  toe  very  short,  articulated  high  up  on  the  tarsus ; 
anterior  toes  united  to  the  nails  by  a  lunated  membrane  (membrane 
de"coupee).  Nails  short,  flat.  Wings  moderate;  first  and  second 
quills  longest. 

Temminck,  whose  generic  characters  we  have  given,  says  that  the 
Flamingoes  live  on  the  sea-beach  or  in  marshes  formed  by  salt  lakes, 
where  their  food  consists  of  testaceous  mollusks,  marine  insects 
(crustaceans  ?),  and  the  spawn  of  fish,  which  they  collect  by  plunging 
their  long  neck  into  the  water  and  turning  the  head  upside  down,  so 
as  to  employ  with  greater  advantage  the  bend  of  their  bill.  They 
join  in  large  troops  and  live  in  societies.  Their  nest  is  made  in  the 
marshes,  and  consists  of  earth  piled  up,  and  upon  this  nest  the  birds 
sit  astride,  because  their  length  of  limb  hinders  them  from  incubating 
otherwise.  Whether  they  are  reposing  or  fishing,  sentinels  are 
appointed  which  keep  a  sort  of  guard.  If  anything  alarms  the 
ve'dette  he  utters  a  trumpeting  kind  of  cry,  and  the  whole  flock  follow 
him  into  the  air.  They  rarely  take  their  repose  in  any  other  than 
open  places ;  and  it  is  asserted  that  then-  sense  of  smelling  is  so  acute 
that  they  scent  from  afar  the  hunter  and  fire-arms.  Their  moult 
appears  to  be  simple  and  ordinary,  but  the  young  birds  differ  much 
from  theii  parents.  The  red  or  rosy  plumage  which  covers  the  adult 
shows  itself  gradually,  after  many  moults  and  a  period  of  about  four 
years.  The  females  are  less  than  the  males,  and  the  colours  of  the 
former  want  the  purity  which  distinguish  the  latter.  The  young,  at 
their  departure  from  the  nest,  are  white.  The  body  of  the  Flamingo 
has  hardly  a  greater  covering  of  down  than  that  of  the  other  Waders, 
the  Avosets  alone  excepted ;  and  accordingly  they  do  not  swim 
habitually,  like  the  latter  birds,  when  they  wish  to  go  from  one  bank 
to  another  in  deep  water.  The  palmated  feet  of  the  Flamingoes 
appear  to  be  given  them  to  enable  them  to  sustain  themselves  on  the 
slimy  bottoms  of  rivers  and  creeks  into  which  they  wade  as  far  as  their 
long  legs  will  allow  them,  and  to  walk  thereon.  As  they  fly  in  flocks 
they  make  aa  angle  like  the  Geese.  In  walking  they  often  apply  their 
upper  mandible  to  the  ground,  and  lean  on  it  as  a  point  of  support. 

M.  Temminck  positively  asserts  that  the  Flamingo  of  Europe  and 
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that  spread  over  the  warm  climates  of  America  are  different.  He 
states  that  he  knows  the  plumage  of  the  American  Flamingo  from  its 
youth  to  its  adult  state,  and  declares  that  they  are  all  different  from 
the  various  states  of  the  Flamingo  of  the  ancient  continent.  The 
orange-red  which  pervades  the  whole  of»the  plumage  of  the  American 
species  when  it  has  arrived  at  its  complete  state  of  development  is 
sufficient  to  distinguish  that  bird  from  our  European  Flamingo,  which 
is  of  a  rose-colour  with  wings  of  purple-red.  The  young  of  the  latter 
(Pheenicopterus  Antiquorum)  has  the  plumage  whitish,  covered  with 
brown  streaks  (meehes),  very  distinctly  marked  and  long,  principally 
on  the  greater  wing-coverts ;  the  American  Flamingo  (Phcenicopterus 
ruber)  is  covered  in  its  youth  with  a  dull  whitish-gray  plumage. 
Three  species  are  given  by  M.  Temminck : — 

1.  P.  Antiquorum,  the  Flamingo  of  the  ancients  ;  Flammant  Phce- 
nicoptere  of  Buffon  ;  the  Flammant  and  Flamingo  of  old  authors. 
Locality,  south  of  Europe,  Africa,  and  part  of  Asia. 

2.  P.  ruber,  the  American  Flamingo  ;  Red  Flamingo  of  Wilson. 
Locality,  South  America  and  part  of  North  America. 

3.  P.  minor,  Flammant  Pygmee,  previously  described  by  Vieillot  as 
P.  parvus.    Locality,  South  Africa. 

M.  Lesson  observes  that  at  all  events  it  would  be  more  convenient 
to  retain  the  original  name  of  Linnaeus,  Phcenicopterus  ruber,  for  the 
Flamingo  of  the  old  continent,  and  to  allow  that  given  by  Molina  to 
the  American  bird,  namely,  Phcenicopterus  Chilensis,  to  remain ;  although 
Wilson,  who  does  not  appear  to  have  recognised  any  specific  difference, 
records  the  last-mentioned  Flamingo  under  the  name  of  Phosnicopterus 
ruber.  The  latter  is  used  by  most  of  the  English  zoologists  to  desig- 
nate the  Flamingo  of  the  Old  World ;  and  we  shall,  adhering  to  the 
law  of  priority  and  to  prevent  confusion,  adopt  the  nomenclature 
suggested  by  M.  Lesson,  wishing  at  the  same  time  that  Molina's  name 
had  not  been  a  name  of  locality. 

For  a  knowledge  of  the  internal  structure  of  the  Flamingo  we  are 
principally  indebted  to  Professor  Owen.  From  the  fact  of  Cuvier 
placing  the  Flamingo  amongst  the  Grallatores,  Professor  Owen  sup- 
poses that  an  opportunity  of  dissecting  it  had  never  occurred  to  Cuvier, 
and  that  probably  the  absence  of  any  allusion  to  caeca  in  Perrault's 
anatomical  description  ('  Memoires  de  l'Acade'mie,'  t.  iii.  3  P.,  p.  462) 
may  have  influenced  his  silence  regarding  the  internal  structure  of  a 
bird  which  he  considers  as  one  of  the  most  extraordinary  and  most 
isolated  of  its  class.  Cuvier,  in  allusion  to  the  small  tooth-like  lamina) 
which  are  arranged  along  the  margins  of  the  upper  mandible,  points 
oxit  the  relation  which  the  Flamingo  bears  in  this  particular  to  the 
Anatidce ;  and  Professor  Owen  states  that  a  like  correspondence  is 
observable  in  the  rest  of  the  alimentary  canal.  "  The  horny  denticles 
of  the  upper  mandible,"  he  writes,  "  and  the  transverse  marginal  fur- 
rows of  the  lower  mandible  form  together  a  sort  of  filter,  and  like  the 
plates  of  whalebone  in  the  BaUence  allow  the  superfluous  moisture  to 
drain  away,  while  the  small  Mollusca  and  other  littoral  Animalcules 
are  detained  and  swallowed.  The  structure  of  the  gullet  is  in  accord- 
ance with  the  size  of  the  substances  which  serve  for  nutriment.  In 
the  typical  Grallatores,  as  Arclea  and  Ciconia,  which  swallow  entire 
fish  and  other  food  in  large  morsels,  the  oesophagus  is  remarkable  for 
its  great  and  uniform  capacity ;  but  in  Phaenicopterus  it  is  not  more 
than  half  an  inch  in  diameter  when  dilated.  At  the  lower  part  of  the 
neck  it  expands  into  a  considerable  pouch,  which  measured  in  the 
specimen  here  described  3  inches  in  diameter  and  4  A  inches  in  length. 
In  Perrault's  specimen  the  diameter  was  only  one  and  a  half  inch, 
and  it  was  probably  in  a  state  of  contraction,  as  he  describes  it  as  fur- 
nished internally  with  many  small  longitudinal  rugae.  The  circular 
fibres  around  this  part  were  very  distinct.  Beyond  this  pouch  the 
oesophagus  again  contracts  to  about  4  lines  in  diameter,  and  so  con- 
tinues for  34  inches,  when  it  terminates  in  the  proventriculus.  This 
glandular  cavity  was  1  inch  8  lines  in  length  and  5  lines  in  diameter ; 
the  gastric  follicles  were  broad,  short,  and  simple,  and  were  arranged 
in  two  long  oval  groups  blending  together  at  the  edges.  The  proven- 
triculus terminates  in  a  small  but  strong  gizzard  of  a  flattened  sphe- 
roidal form,  measuring  1  inch  5  lines  in  length  and  the  same  in  breadth ; 
the  lateral  muscles  were  each  half  an  inch  in  thickness.  The  gizzard 
was  lined  with  a  moderately  thick  and  yellow-coloured  cuticle  disposed 
in  longitudinal  ridges,  the  extremities  of  which  projecting  into  the 
pyloric  aperture  form  a  kind  of  valve,  as  in  the  gizzard  of  the  Ostrich. 
In  a  Flamingo  dissected  by  Colonel  Sykes,  in  which  the  duodenum 
was  blocked  up  by  two  large  tape-worms,  the  muscles  of  the  gizzard 
were  1  inch  in  thickness.  The  duodenal  fold  extended  towards  the 
left  side  4  inches  from  the  pylorus.  This  intestine  was  4  inches  in 
diameter.  The  pancreas,  which  occupied  its  common  situation  be- 
tween the  two  portions  of  the  fold,  had  a  more  complete  peritoneal 
covering  than  usual.  The  intestinal  canal  soon  diminished  in  diameter 
to  3  and  then  to  2  lines.  The  small  intestines  formed  an  oval  mass, 
and  were  disposed  in  21  elliptical  spiral  convolutions,  11  descending 
towards  the  rectum  and  10  returning  towards  the  gizzard  in  the 
interspaces  of  the  preceding;  a  disposition  analogous  to  that  of  the 
colon  in  Ruminants.  The  villi  of  the  intestines  were  arranged  in 
longitudinal  zigzag  lines.  There  were  two  cseca,  each  about  3A,  inches 
in  length  and  5  inches  in  diameter.  The  testes  were  about  the  size 
of  grains  of  wheat,  and  were  situated  on  the  anterior  part  of  the  renal 
capsules.  The  latter  bodies  were  about  the  size  of  hazel-nuts.  'Both 
\hese  glands  were  of  a  bright  yellow  colour.    The  fat  of  this  bird  is 
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of  a  remarkable  orange  tint.  The  principal  diseased  appearances  were 
in  the  lungs,  which  were  filled  with  tubercles  and  vomicae.  I  was 
much  struck  with  finding  the  inner  surface  of  the  latter  cavities,  and 
that  of  most  of  the  smaller  ramifications  of  the  bronchial  tubes, 
covered  over  with  a  green  vegetable  mould  or  Mucor.  As  the  indi- 
vidual was  examined  within  twenty-four  hours  after  its  death,  it 
seemed  reasonable  to  conclude  this  Mucor  had  grown  there  during 
the  lifetime  of  the  animal.  Thus  it  would  appear  that  internal  para- 
sites are  not  exclusively  derived  from  the  animal  kingdom,  but  that 
there  are  Entophyta  as  well  as  Entozoa.'  [Entophyta.J 

"  The  tongue  of  the  Flamingo  is  remarkable  for  its  texture,  mag- 
nitude, and  peculiar  armature.  It  is  almost  cylindrical,  but  slightly 
flattened  above  and  obliquely  truncate  anteriorly,  so  as  to  correspond 
with  the  form  of  the  inferior  mandible.  The  lower  part  of  the  trun- 
cated surface  is  produced  in  a  pointed  form,  and  is  supported  beneath 
by  a  small  horny  plate.  The  whole  length  of  the  tongue  is  3  inches  ; 
its  circumference  2A_  inches.  Along  the  middle  of  the  flattened  supe- 
rior surface  there  is  a  moderately  deep  and  wide  longitudinal  furrow, 
on  either  side  of  which  there  are  from  20  to  25  recurved  spines,  but 
of  a  soft  and  yielding  horny  texture,  measuring  from  1  to  3  lines  in 
length.  These  spines  are  arranged  in  an  irregular  alternate  series,  the 
outer  ones  being  the  smallest,  and  these  indeed  may  be  considered 
a  distinct  row.  At  the  posterior  part  of  the  tongue  there  are  two 
groups  of  smaller  recumbent  spines  directed  towards  the  glottis.  The 
substance  of  the  tongue  is  not  muscular,  but  is  chiefly  composed  of 
an  abundant  yielding  cellular  substance,  with  fat  of  an  almost  oily 
consistence.  It  is  supported  by  a  long  and  thin  concave  cartilage 
articulated  to  the  body  of  the  os  hyoides  by  a  shallow  ginglymoid 
joint  allowing  of  a  free  motion.  Excepting  the  straight  hyoglossi,  the 
muscles  all  terminate  at  the  base  of  the  tongue.  The  tendons  of  the 
former  muscles  run  along  the  under  part  of  the  lingual  cartilage,  and 
expand  to  be  inserted  at  its  extremity,  where  a  few  fibres  again  pro- 
ceed forwards  to  the  extreme  point  of  the  tongue."  In  the  Museum 
of  the  Royal  College  of  Surgeons  in  London  is  a  preparation  of  the 
crop,  proventriculus,  and  gizzard  of  a  Flamingo  (P.  ruber,  Linn.),  and 
a  preparation  of  the  tongue  of  that  bird. 


Skull  and  mandibles  of  the  Flamingo.    From  a  specimen  in  the  Royal  College 
of  Surgeons. 
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Tongue  of  Flamingo.    From  a  specimen  in  the  Royal  College  of  Surgeons. 

There  were  no  Entozoa  in  the  specimen  dissected  by  Professor 
Owen;  but  he  characterises  the  species  found  by  Colonel  Sykes,  and 
above  alluded  to,  as  Tcenia  lamelligera :  length  7  inches  ;  breadth 
5  lines;  thickness  1  line.    ('Zool.  Proc.,'  1832,  pp.  141  and  143.) 

P.  ruber,  Linn.  (P.  Antiquorum,  Temminck).  Its  length  from  the 
end  of  the  bill  to  that  of  the  tail  is  4  feet  2  or  3  inches,  but  to  the  end 
of  the  claws  sometimes  more  than  6  feet.  Bill  4  J  inches  long  ;  upper 
mandible  very  thin  and  flat,  and  somewhat  moveable ;  the  under  man- 
dible thick,  both  of  them  bending  downwards  from  the  middle ; 
nostrils  linear  and  placed  in  a  blackish  membrane  ;  end  of  the  bill 
as  far  as  the  bend  black,  thence  to  the  base  reddish-yellow,  round 
the  base,  quite  to  the  eye,  covered  with  a  flesh-coloured  cere  ;  neck 
slender  and  of  great  length ;  tongue  large,  fleshy,  filling  the  cavity  of 
the  bill,  furnished  with  twelve  or  more  hooked  papillce  on  each  side, 
turning  backwards;  the  tip  a  sharp  cartilaginous  substance.  The 
bird  when  in  full  plumage  wholly  of  a  most  deep  scarlet,  except  the 
quills,  which  are  black.  From  the  base  of  the  thigh  to  the  claw  32 
inches,  of  which  the  feathered  part  takes  up  no  more  then  3  inches ; 
bare  part  above  the  knee  13  inches,  and  thence  to  the  claws  16 
inches;  colour  of  the  bare  parts  red;  the  toes  furnished  with  a  web 
deeply  indented.  Legs  not  straight,  but  slightly  bent,  the  skin  rather 
projecting.  (Latham.) 

The  nest  is  formed  of  earth,  and  in  the  shape  of  a  hillock,  with  a 
cavity  at  top  ;  eggs  two  or  three,  white,  of  the  size  of  those  cf  g 
goose,  but  more  elongated. 

The  flesh  of  this  Flamingo  is  pre  tty  good  meat :  the  young  are 
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thought  by  some  equal  to  partridge.  The  inhabitants  of  Provence 
however  are  said  to  throw  away  the  flesh  as  fishy,  and  only  to  use  the 
feathers  as  an  ornament  to  other  birds  at  particular  entertainments. 
Not  so  the  Roman  epicures.  Apicius  has  left  receipts  for  dressing 
the  whole  bird  with  more  than  the  minute  accuracy  of  a  modern 
cookery  book,  and  the  '  Phoenicopterus  ingens '  appears  among  the 
luxuries  of  the  table  in  Juvenal's  eleventh  Satire.  The  brains  and 
tongue  figure  as  one  of  the  favourite  dishes  of  Heliogabalus,  and  the 
superior  excellence  of  the  latter  was  dwelt  upon  by  the  same  Apicius, 
and  noticed  by  Pliny,  where  he  records  the  doctrine  of  that  "  nepotum 
omnium  altissimus  gurges."  (Lib.  x.  c.  48.)  Neither  has  it  escaped 
the  pointed  pen  of  Martial — 

"Dat  mihi  penna  rubens  nomen  ;  sed  lingua  gulosis 
Nostra  s apit :  quid  si  garrula  lingua  foret  ? "  Lib.  xiii. — lxxi. 
The  'garrula  lingua'  most  probably  alludes  to  the  tongues  and  brains 
of  singing  birds,  which  sometimes  formed  one  of  the  monstrous  dishes 
at  the  enormously-expensive  Roman  entertainments.  Dampier  does 
not  forget  the  delicious  tongue  of  the  Flamingo,  observing  that  a  dish 
of  these  tongues  is  worthy  of  a  place  at  a  prince's  table.  The  bird 
itself  seems  to  have  been  held  in  high  repute  by  the  ancients,  for  it 
appears  to  have  been  one  of  the  victims  offered  to  Caligula,  who  is 
said  to  have  been  sprinkled  while  sacrificing  with  the  blood  of  a 
Phcenicopter  the  day  before  he  was  murdered.  (Suet,  in  'Caligula,' 
12,  57.) 


European  Flamingo  [Phmnicopterus  ruber). 


The  European  Flamingo  is  recorded  as  having  been  seen  everywhere 
on  the  African  coast  and  the  adjacent  islands  quite  to  the  Cape  of 
Good  Hope.  There  is  a  specimen  in  the  South  African  Museum,  London. 
Le  Vaillant  found  thousands  of  pelicans  and  flamingoes  on  the  river 
Klein-Brak,  where  the  water  is  brackish  owing  to  the  flowing  of  the 
tide.  It  has  been  occasionally  observed  on  the  coasts  of  Spain,  of 
Italy,  and  on  those  of  France  which  lie  on  the  Mediterranean  Sea ;  it 
has  been  met  with  at' Marseille  and  some  way  up  the  Rhone.  Prince 
C.  L.  Bonaparte  notes  it  as  very  rare  and  accidental  in  the  neigh- 
bourhood of  Rome.  In  some  seasons  it  has  been  remarked  at  Aleppo 
and  in  the  parts  adjacent.  It  has  been  noticed  on  the  Persian  side  of 
the  Caspian  Sea,  and  thence  along  the  west  coast  as  far  as  the  Volga, 
but  at  uncertain  times,  and  chiefly  in  considerable  flocks,  coming 
from  the  north  coast  mostly  in  October  and  November.  Colonel 
Sykes  records  it  in  his  catalogue  of  birds  in  the  Dukhun  (Deccan)  as 
the  Rajah-Huns  of  the  Hindoos.  It  breeds  in  the  Ca,pe  de  Verd 
Islands.  This  species  is  very  shy.  Dampier  killed  fourteen  at  once 
by  secreting  himself  and  two  more ;  they  are  not  to  be  approached 
openly.  Kolben  speaks  of  their  numbers  at  the  Cape,  where  by  day 
they  resorted  to  the  borders  of  lakes  and  rivers,  and  lodged  at  night 
in  the  long  grass  on  the  hills. 

M.  de  la  Mormora,  in  his  voyage  to  Sardinia,  gives  the  following 
interesting  account  of  this  species  : — It  quits  Sardinia  about  the  end 
of  March  to  return  about  the  middle  of  August :  then  it  is  that  from 


the  bastion  which  forms  the  promenade  of  the  inhabitants  of  Cagliari 
flights  of  these  magnificent  birds  may  be  seen  to  arrive  from  Africa. 
Disposed  in  a  triangular  band  they  show  at  first  in  the  heavens  like  a 
line  of  fire.  They  advance  in  the  most  regular  order,  but  at  the  sight 
of  the  neighbouring  lake  there  is  a  pause  in  their  progression,  and 
they  appear  for  a  moment  immoveable  in  the  air ;  then  tracing  by  a 
slow  and  circular  movement  a  reversed  conical  spiral  figure  they  attain 
the  end  of  their  migration.  Brilliant  in  all  the  splendour  of  their 
plumage,  and  ranged  in  a  line,  these  birds  offer  a  new  spectacle,  and 
represent  a  small  army  ranged  in  order  of  battle,  the  uniformity  and 
symmetry  of  which  leaves  nothing  to  be  desired ;  but  the  spectator 
should  content  himself  with  observing  this  peaceful  colony  from  afar. 
Woe  to  him  if  he  dare  to  approach  the  lake  at  this  deadly  season. 

A  group  of  nine  of  these  beautiful  birds  are  at  present  (1854)  in  the 
Gardens  of  the  Zoological  Seciety,  Regent's  Park. 

P.  parvus,  Vieillot  (P.  minor,  Flammant  Pygme"e,  Temminck).  M. 
Temminck  observes  that  no  difference  is  perceptible  between  the 
Flamingo  of  the  ancient  continent  and  that  of  the  New  World  in  the 
form  of  the  mandibles ;  their  upper  mandible  shuts  on  the  lower  one, 
and  is  so  constructed  as  to  offer  when  the  bill  is  shut  a  very  slight 
difference  in  the  height  of  the  two  mandibles.  In  P. parvus  the  lower 
mandible,  very  deep  and  strongly  arched,  is  formed  to  receive  within 
the  space  which  separates  its  walls  the  whole  of  the  upper  mandible, 
which  it  entirely  hides,  so  that  the  upper  edges  of  the  lower  mandible 
raise  themselves  to  the  height  of  the  surface  of  the  upper  jaw. 


Small  Flamingo  (Phwnicoptcrus  paj  vus). 


The  plumage  of  the  adult  is  pure  rose-colour  without  spot  or 
streak  ;  the  head,  the  neck,  the  back,  and  all  the  lower  parts,  are  of 
this  beautiful  tint,  which  is  more  lively  and  pure  in  the  living  bird 
than  in  the  preserved  skin,  for  the  fugitive  brilliancy  of  this  tint 
becomes  tarnished,  and  passes  into  whitish  from  exposure  to  the  light. 
The  great  wing-coverts  and  those  of  the  tail  are  slightly  deeper  in 
colour  than  the  other  parts  of  the  plumage.  The  whole  wing  is 
covered  with  feathers  of  a  brilliant  scarlet  or  purple,  surrounded  by  a 
wide  rosy  border ;  the  tail-feathers  are  black.  Base  of  the  bill,  cere, 
and  region  of  the  eye,  deep  purple ;  middle  of  the  lower  mandible 
orange-red,  and  the  point  black.  Joint  of  the  knee,  toes,  and  their 
membranes,  of  a  fine  red  ;  the  tarsus  has  a  livid  tint.  Total  length 
nearly  3  feet. 

The  young  of  the  year  are  white  or  whitish,  marked  with  small 
brown  streaks  (meches)  spread  over  the  head,  the  neck,  the  breast, 
and  the  coverts  of  the  wings.  The  first  red  tints  show  themselves  on 
the  wings.    Bill  black.    Feet  of  a  reddish  livid  tint. 

This  species  inhabits  the  lakes  of  Africa.  Those  received  by 
Professor  M.  Temminck  were  natives  of  the  Cape  of  Good  Hope. 
The  young  bird  in  the  Museum  at  Paris  was  brought  from  Senegal. 

P.  Chilensis,  Molina  (P.  ruber,  Red  Flamingo,  Wilson).  This 
species  in  its  adult  state  scarcely  differs  from  the  European  Flamingo- 
it  is  perhaps  not  so  bright.    Catesby  says,  "  When  they  feed  (which 
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is  always  in  shallow  water,  by  bending  their  necks)  they  lay  the  upper 
part  of  their  bill  nest  the  ground,  their  feet  being  in  continual  motion 
up  and  down  in  the  mud,  by  which  means  they  raise  a  small 
round  sort  of  grain  resembling  millet,  which  they  receive  into  their 
bills ;  and  as  there  is  a  necessity  for  their  receiving  into  their  mouths 
some  mud,  nature  has  provided  the  edges  of  their  bills  with  a  sieve  or 
teeth  like  a  fine  comb,  with  which  they  retain  the  food  and  reject  the 
mud  which  is  taken  in  with  it.  This  account  I  had  from  persons  of 
eredit ;  but  I  never  saw  them  feeding  myself,  and  therefore  cannot 
absolutely  refute  the  opinion  of  others,  who  say  they  feed  on  fish, 
particularly  eels,  which  seem  to  be  the  slippery  prey  Dr.  Grew  says 
that  the  teeth  are  contrived  to  hold."  The  development  of  the 
gizzard  in  this  genus  makes  it  very  probable  that  vegetable  substances 
form  part  of  the  diet  of  the  Flamingoes ;  but  it  is  not  likely  that 
large  fish,  or  indeed  water-animals  of  any  great  size,  are  ordinarily 
devoured  by  these  birds.  The  bill  is  a  colander,  admirably  contrived 
for  separating  the  nutritious  parts,  whether  animal  or  vegetable,  from 
the  mud  and  other  useless  parts. 

The  Red  Flamingo  inhabits  the  warmer  parts  of  North  America, 
Peru,  Chili,  Guyana,  coast  of  Brazil,  and  the  West  India  Islands,  par- 
ticularly the  Bahamas,  where  they  breed.  Wilson  speaks  of  it,  but 
he  gives  Latham's  description,  &c.  Prince  C.  L.  Bonaparte,  in  his 
1  Specchio  Comparative,'  states  that  it  is  very  rare  and  accidental  in 
the  neighbourhood  of  Philadelphia. 

The  A  nserincB  include  those  birds  which  are  popularly  known  as 
Geese.  Mr.  Swainson,  in  the  '  Classification  of  Birds,'  considers  that 
the  Amerinm  constitute  the  rasorial  sub-family  of  the  whole  group  of 
Avatidce.  Although  much  nearer  related,  in  Mr.  Swainson's  opinion, 
to  the  True  Ducks  than  are  the  Flamingoes,  next  to  which  he  places 
them,  they  are,  he  remarks,  nevertheless  much  more  terrestrial  in 
their  habits  ;  and  in  their  strong  and  high  legs,  fondness  for  grain  and 
vegetables,  and  comparative  shortness  of  wing,  he  traces  many  of 
the  chief  characters  of  the  rasorial  type.  The  first  form,  after 
quitting  the  Flamingoes,  seems  to  him  to  be  the  natatorial  genus 
Cygnus  [Ctgnin^e],  which,  by  its  great  length  of  neck  and  large-sized 
body,  softens  down  the  interval  between  the  Ducks  and  the  Phceni- 


Bill  of  Berr.icic  Goose  [Anser  Vcrnula).    [Bernr-i.e  Goose.] 


Bill  of  Gray-Lag,  or  Common  Wild  Goose  (Anser  ferus). 


Bill  of  I'igcon-Goose  {Circojisis),  Swainson.  [Ceiieopsis.J 
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coptinm.  "  We  next,"  continues  Mr.  Swainson,  "  come  to  the  True 
Geese,  forming  the  genus  Anser,  the  typical  division  of  the  whole 
group,  and  which  contains  most,  if  not  all,  of  the  usual  sub-genera. 
The  Tree  Geese  (or  Ducks,  as  they  have  been  called)  next  follow, 
among  which  the  sub-genus  Chenaloplex  (Chenalopex  ?)  will  probably 
find  a  place.  Plectropterus  is  the  rasorial  genus  analogous,  by  its 
spur-wings,  to  the  Rallidce,  while  the  Australian  genus  Cereopsis 
(equally  representing  the  pigeons)  appears  alone  necessary  to  complete 
this  circle."  In  his  '  Synopsis '  Mr.  Swainson  makes  the  Anatidce 
consists  of  the  following  sub-families: — ■  Plicenicoptince,  Anserince, 
Anatince,  Fuligidince,  and  Merganidce  (Merganinae  ?). 

The  cuts  in  the  preceding  page  will  in  some  degree  illustrate  the 
form  of  the  bill  in  the  Geese  : — 

The  genus  Anser  has  the  following  characters  : — Beak  not  longer 
than  the  head,  conical,  elevated  at  the  base,  which  is  covered  with  a 
cere  or  skin  ;  under  mandible  smaller  than  the  upper ;  nostrils  lateral, 
placed  towards  the  middle  of  the  beak,  pierced  anteriorly ;  legs  under 
the  centre  of  the  body ;  the  tarsi  long,  the  hind  toe  free,  articulated 
upon  the  tarsus. 

A.  hyperboreus,  Pallas ;  A.niveus,  Brisson,  the  Snow-Goose.  It  appears 
to  be  the  A.  hyperborea  of  Gmelin;  A.  nivalis,  Forster;  Snow-Goose 
of  Pennant,  Wilson,  Bonaparte,  and  Nuttall ;  White  Brant  of  Lawson, 
Lewis,  and  Clark ;  Waewaeoo,  Wapow-Wseoo  (the  young  Catch- 
catew-Wsewseoo)  of  the  Cree  Indians;  Kangokh  (plur.  Kang-oot) 
of  the  Esquimaux  ;  Wavey  of  the  Hudson's  Bay  residents ;  L'Oie 
Hyperbole,  ou  de  Neige,  of  the  French ;  and  Schnee-Gans  of  the 
Dutch. 

Sir  John  Richardson  gives  the  following  description  of  a  male 
Snow-Goose  killed  at  Fort  Enterprise,  lat.  65°,  June  1,  1821 : — Colour 
white ;  quills  pitch-black,  their  shafts  white  towards  the  base ;  head 
glossed  with  ferruginous ;  irides  dark  hair-brown ;  bill,  feet,  and 
orbits,  aurora-red ;  ungues  of  both  mandibles  livid.  The  ferruginous 
tint  occupies  different  portions  of  the  head  in  different  individuals, 
and  in  some  extends  to  the  neck  and  middle  of  the  belly.  An 
immature  bird  has  a  few  feathers  on  the  crown  and  nape,  the  fore 
part  of  the  back,  ends  of  the  scapulars,  some  of  their  coverts,  and 
the  outer  webs  of  the  tail-feathers,  grayish-brown,  all  tipped  and 
more  or  less  edged  with  white.  Tertiaries  and  rest  of  the  plumage 
as  in  the  old  bird.  Some  individuals  deviate  from  the  full  plumage 
merely  in  the  bastard  wing  and  primary  coverts  retaining  their  gray 
colour,  while  in  very  young  birds  part  of  the  under  plumage  is  also 
grayish-brown  ;  bill  shaped  much  like  that  of  A.  albifrons. 

The  Snow-Goose  feeds  principally  on  rushes,  insects,  &c,  and  in  the 
autumn  on  berries.  The  rushes,  roots  of  reeds,  and  other  vegetables 
it  tears  up,  according  to  AVilson,  from  the  marshes  like  the  hogs, 
and  here  its  powerful  strongly-serrated  bill  becomes  a  most  useful 
instrument.  Of  the  berries,  the  Crow-Berry  (Empetrum  nigrum), 
appears  to  be  the  favourite.  Sir  John  Richardson  states  that  this 
species  breeds  in  the  Barren  Grounds  of  Arctic  America  in  great 
numbers,  and  that  their  eggs  are  of  a  yellowish-white  colour  and 
regularly  ovate  form,  three  inches  in  length,  and  two  inches  in  their 
greatest  breadth.  At  the  end  of  August  the  young  fly,  and  all  have 
departed  southward  by  the  middle  of  September ;  but  it  is  said  that 
the  young  do  not  attain  the  full  plumage  of  the  old  bird  before  their 
fourth  year,  and  until  then  they  appear  to  keep  in  separate  flocks. 

In  common  with  most  of  the  True  Geese,  the  plumage  of  the  Snow- 
Goose  is  available  for  adding  to  the  comforts  of  man,  and  its  flesh, 
when  well  fed,  is  excellent.  Richardson  states  it  to  be  far  superior 
to  that  of  the  Canada  Goose  in  juiciness  and  flavour.  At  the  time  of 
their  departure  southward  from  Severn  Fort  in  October,  Dr.  Latham 
says  that  many  thousands  are  killed  by  the  inhabitants,  who  pluck 
them,  and  taking  out  the  entrails,  put  their  bodies  into  holes  dug  in 
the  ground,  covering  them  with  earth,  which,  freezing  above,  keeps 
them  perfectly  sweet  throughout  the  severe  season,  during  which  the 
inhabitants  occasionally  open  one  of  these  storehouses,  and  find  the 
birds  untainted  and  good.  In  Siberia  the  same  mode  of  preserving 
them  seems  to  be  practised. 

NuttaH  states  that  the  Snow-Goose  is  common  to  the  north  of 
both  continents.  He  says  that  early  in  November  they  arrive  in  the 
river  Delaware,  and  probably  visit  Newfoundland  and  the  coasts  of 
the  Eastern  States  in  the  interval,  being  occasionally  seen  in  Massa- 
chusetts Bay.  They  congregate  in  large  flocks,  and  are  very  noisy  : 
their  note  is  more  shrill  than  that  of  the  Canada  Goose,  and  they 
make  but  a  short  stay  in  winter,  proceeding  farther  south  as  the 
severity  of  the  weather  increases.  Prince  C.  L.  Bonaparte  notes  it 
as  rare  and  accidental  in  the  winter  at  Philadelphia.  NuttaH  further 
remarks  that  the  Snow-Geese  begin  to  return  towards  the  north  by 
the  middle  of  February,  and  until  the  breaking  up  of  the  ice  in 
March  are  frequently  seen  in  flocks  on  the  shores  of  the  Delaware 
and  around  the  head  of  the  bay.  He  observes  that  they  are  met 
with  commonly  on  the  western  side  of  America,  as  at  Oonalashka  and 
Kamtchatka,  as  well  as  in  the  aestuary  of  the  Oregon,  where  they 
were  seen  by  Lewis  and  Clark.  According  to  Sir  John  Richardson, 
they  are  numerous  at  Albany  Fort,  in  the  southern  part  of  Hudson's 
Bay,  where  the  old  birds  are  rarely  seen ;  and,  on  the  other  hand, 
the  old  birds  in  their  migrations  visit  York  Factory  in  great  abund- 
ance, but  are  seldom  accompanied  by  the  young.  The  Snow-Geese, 
he  adds,  make  their  appearance  in  spring  a  few  days  later  than  the 


Canada  Geese,  and  pass  in  large  flocks  both  through  the  interior  and 
on  the  coast. 

Mr.  Gould,  who  gives  a  very  good  figure  of  the  adult  in  his  magni- 
ficent woi'k  on  the  '  Birds  of  Europe,'  says  that  the  species  inhabits 
all  the  regions  of  the  arctic  circle,  but  more  especially  those  portions 
appertaining  to  North  America.  From  the  northern  portions  of 
Russia  and  Lapland,  he  adds,  where  it  is  sparingly  diffused,  it  regu- 
larly migrates  to  the  eastern  portions  of  Europe,  and  is  occasionally 
found  in  Prussia  and  Austria,  but  never  in  Holland.  To  the  polar 
regions,  he  concludes,  it  retires  as  its  congenial  locality  early  in  the 
spring,  to  perform  the  duties  of  incubation  and  rearing  its  young. 

A.  ferus,  the  Gray-Lag  Goose.  The  Domestic  Goose  is  the  Oye 
Privee,  and  the  Wild  Goose  is  the  Oye  Sauvage  of  Belon  ;  Anser  ferus 
and  Anser  of  Gesner  and  others ;  Anser  domesticus  and  Anser  palustris 
noster,  Gray  Lagg  dictus  of  Ray ;  Anas  Anser  ferus  of  Latham  ;  Anas 
Anser  of  Linnaeus.  It  is  the  Oca  (tame),  Oca  Salvatica,  Oca  Grossa  col 
Becco  Rosso  (wild),  and  Oca  Paglietane,  of  the  Italians  ;  Oie  Domes- 
tique  and  Oie  Sauvage  of  the  French  ;  Oie  Cendree  ou  Premiere  of 
Temminck ;  Gans,  Grau  Gans,  and  Wilde  Gemeine  Gans,  of  the  Ger- 
mans ;  Gaas  of  the  Danes ;  Gas  and  Will  Gas  of  the  '  Fauna  Suecica;' 
Gwydd  of  the  Welsh,  and  Goose  and  Wild  Goose  of  the  modern 
British. 

Tho  Gray-Lag,  or  common  Wild  Goose,  is  the  origin  of  the  Domestic 
Goose  of  our  farm-yards.  " It  is,"  says  Pennant,  "the  only  species 
that  the  Britons  could  take  young  and  familiarise ;  the  other  two  " — 
the  White-Fronted  Goose  (Anser  albifrons)  and  the  Bean-Goose  (Anas 
segetum,  Lath,  and  Gmel.)  are  probably  the  species  meant — "  never 
breed  here,  and  migrate  during  the  summer."  The  Gray-Lag  Goose, 
then,  and  the  Domestic  Goose,  may  be  considered  identical.  It  is  the 
Xtjc  of  the  Greeks  and  Anser  of  the  Romans — the  same  that  saved 
the  capitol  by  its  vigilance,  and  was  cherished  accordingly.  Pliny 
(lib.  x.  c.  xxii.)  speaks  of  the  bird  much  at  length,  stating  how  they 
were  driven  from  a  distance  on  foot  to  Rome  ;  he  mentions  the  value 
of  the  feathers  of  the  white  ones,  and  relates  that  in  some  places  they 
were  plucked  twice  a  year.  "  Mirum  in  hac  alite,  a  Morinis  usque 
Romam  pedibus  venire.  Fessi  proferuntur  ad  primos,  ita  caeteri 
stipatione  naturali  propellunt  eos.  Candidorum  alterum  vectigal  in 
pluma.  Velluntur  quibusdam  locis  bis  anno.  Rursus  plumigeri  ves- 
tiuntur ;  molliorque  quae  corpori  quam  proxima,  et  e  Germania  lauda- 
tissima.  Candidi  ibi  verum  minores  Ganzse  vocantur.  Pretium 
plumae  eorum  in  libras  denarii  quini,"  &c. 

Though  this  bird  is  well  known,  there  has  been  so  much  confusion, 
in  consequence  of  there  being  three  species  of  wild  goose,  namely, 
Anas  Anser,  Lin.,  A.  (Anser)  segetum,  and  A.  (Anser)  albifrons,  White- 
Fronted  Wild  Goose,  that  it  may  be  as  well  to  give  Pennant's  descrip- 
tion. 

"  This,"  writes  Pennant,  "  is  our  largest  species  ;  the  heaviest  weigh 
ten  pounds  ;  the  length  is  2  feet  9  inches ;  the  extent  5  feet.  The 
bill  is  large  and  elevated,  of  a  flesh-colour  tinged  with  yellow ;  the 
nail  white ;  the  head  and  neck  cinereous,  mixed  with  ochraceous 
yellow ;  the  hind  part  of  the  neck  very  pale,  and  at  the  base  of  a 
yellowish-brown ;  the  breast  and  belly  whitish,  clouded  with  gray  or 
ash-colour  ;  the  back  gray ;  the  lesser  coverts  of  the  wings  almost 
white,  the  middle  row  deep  cinereous  slightly  edged  with  white ;  the 
primaries  gray,  tipped  with  black  and  edged  with  white ;  the  coverts 
of  the  tail  and  the  vent-feathers  of  a  pure  white ;  the  middle  feathers 
of  the  tail  dusky,  tipped  with  white,  the  exterior  feathers  almost 
wholly  white  ;  the  legs  of  a  flesh  colour." 

In  its  reclaimed  state  it  varies,  like  most  domesticated  animals, 
infinitely  ;  but  it  is  said  always  to  retain  the  whiteness  of  the  coverts 
of  the  tail  and  the  vent-feathers ;  the  whiter  the  plumage,  the  more 
it  is  esteemed. 

The  seas,  the  shores,  and  the  marshes  of  the  oriental  countries  are 
the  habitation  of  the  Gray-Lag  Goose.  It  rarely  advances  northward 
above  53° ;  it  is  abundant  in  Germany  and  towards  the  centre  of 
Europe  ;  in  very  small  numbers,  on  its  passage,  in  Holland  and  France. 
The  domestic  races,  all  sprung  from  this  species,  multiply  in  all  coun- 
tries. (Temminck.)  "  The  Gray-Lag  is  known  to  inhabit  all  the  exten- 
sive marshy  districts  throughout  the  temperate  portions  of  Europe 
generally  ;  its  range  northward  not  extending  farther  than  the  fifty- 
third  degree  of  latitude,  while  southward  it  extends  to  the  northern 
portions  of  Africa,  eastwardly  to  Persia,  and,  we  believe,  is  generally 
dispersed  over  Asia  Minor."  (Gould,  'Birds  of  Europe.')  Prince 
Bonaparte  notes  it  as  rather  common  in  winter  near  Rome. 

Aquatic  vegetables  and  all  sorts  of  seeds  are  the  food  of  this  bird. 
"  The  Gray-Lag,"  says  Gould,  "  assembles  in  flocks,  and,  like  the  bean- 
goose,  seeks  the  most  open  and  wild  districts,  often  descending  upon 
fields  of  newly  sprung  wheat,  which,  with  the  blades  of  fine  grasses, 
trefoil,  and  grain,  constitute  its  food."  Temminck  says  that  the  nest 
is  made  in  heathy  spots  (bruyeres),  and  in  marshes,  upon  tussocks 
of  rushes  and  dried  herbs ;  and  that  the  number  of  eggs  is  five,  six,  or 
eight,  rarely  twelve  or  fourteen,  of  a  dirty  greenish-white — Gould  says 
sullied  white.  Pennant  states  that  this  species  resides  in  the  fens  the 
whole  year,  breeds  there,  and  hatches  about  eight  or  nine  young, 
which  are  often  taken,  easily  made  tame,  and  esteemed  most  excellent 
meat,  superior  to  the  Domestic  Goose.  The  old  geese,  which  are  shot, 
are,  he  says,  plucked,  and  sold  in  the  market  as  fine  tame  ones,  and 
readily  bought,  the  purchaser  being  deceive  !  by  the  size,  but  their 


411 


DUCKS. 


DUCKS. 


113 


flesh  is  coarse.  Towards  winter,  he  adds,  they  collect  in  great  flocks, 
but  in  all  seasons  live  and  feed  in  the  fens. 

The  tame  goose  ia  very  long  lived.  "A  certain  friend  of  oura  " — 
it  is  Willughby  who  relates  the  story — "of  undoubted  fidelity,  told 
us  that  his  father  had  once  a  goose  that  was  known  to  be  80  years  old; 
which  for  ought  he  knew  might  have  lived  the  other  80  years,  had 
he  not  been  constrained  to  kill  it  for  its  mischievousneaa  in  beating 
and  destroying  the  younger  geese." 

It  is  one  of  the  most  useful  of  birds  to  man,  whether  we  consider 
its  flesh  or  its  feathers.  "Tame  geese,"  writes  Pennant,  "are  kept  in  vast 
multitudea  in  the  fens  of  Lincolnshire ;  a  single  person  has  frequently 
1000  old  geese,  each  of  which  will  rear  seven,  so  that  tov/ards  the  end 
of  the  season  he  will  become  master  of  8000.  I  beg  leave  to  repeat 
here  a  part  of  the  history  of  their  economy  from  my  tour  in  Scotland, 
in  order  to  complete  my  account.  During  the  breeding  season  these 
birds  are  lodged  in  the  same  houses  with  the  inhabitants,  and  even  in 
their  very  bed-chambers ;  in  every  apartment  are  three  rows  of  coarse 
wicker  pens,  placed  one  above  another;  each  bird  has  its  separate  lodge 
divided  from  the  other,  which  it  keeps  possession  of  during  the  time 
of  sitting.  A  person  called  a  Gozzard,  that  is,  Goose-Herd,  attends 
the  flock,  and  twice  a  day  drives  the  whole  to  water ;  then  brings 
them  back  to  their  habitations,  helping  those  that  live  in  the  upper 
stories  to  their  nests,  without  ever  misplacing  a  single  bird.  The 
geese  are  plucked  five  times  in  the  year ;  the  first  plucking  is  at  Lady- 
Day,  for  feathers  and  quills,  and  the  same  is  renewed  four  times  more 
between  that  and  Michaelmas  for  feathers  only.  The  old  geese 
submit  quietly  to  the  operation,  but  the  young  ones  are  very  noisy  and 
unruly.  •  I  once  saw  this  performed,  and  observed  that  goslins  of  six 
weeks  old  were  not  spared ;  for  their  tails  were  plucked,  as  I  was 
told,  to  habituate  them  early  to  what  they  are  to  come  to.  If  the 
season  prove  cold,  numbers  of  the  geese  die  by  this  barbarous  custom. 
When  the  flocks  are  numerous,  about  ten  pluckers  are  employed,  each 
with  a  coarse  apron  up  to  his  chin.  Vast  numbers  of  geese  are  driven 
annually  to  London  to  supply  the  markets,  amougthem  all  the  super- 
annuated geese  and  ganders  (called  the  'Cagmags'),  which,  by  a  long 
course  of  plucking,  prove  uncommonly  tough  and  dry.  The  feathers 
are  a  considerable  article  of  commerce ;  those  from  Somersetshire 
are  esteemed  the  best,  and  those  from  Ireland  the  worst." 

The  liver  seems  to  have  been  a  favourite  morsel  with  epicures  in 
all  ages,  and  their  invention  appears  to  have  been  active  in  exercising 
the  means  of  increaaing  the  volume  of  that  organ.  The  pate"  de  foie 
d'oie  de  Strasbourg  is  not  more  in  request  now  than  were  the  great 
goose-livers  in  the  time  of  the  Romans.  (Pliny,  '  Hist.,'  lib.  x.  c. 
22,  &c.) 

A.  segetum,  the  Bean-Goose,  one  of  the  wild  geese,  Anas  segetum, 
Gmelin,  Anser  ferus,  Ray.  It  is  to  be  distinguished  from  the  last 
species  by  its  comparatively  small  and  short  bill,  which  ia  more  com- 
pressed towards  the  end,  and  also  differs  in  colour  :  for,  in  the  Bean- 
Goose  the  base  of  the  under  mandible,  and  also  of  the  upper  one,  as 
far  as  the  nostrils,  together  with  the  nails  of  both,  are  black,  the  rest 
of  the  organ  being  of  a  reddish  flesh-colour,  inclining  to  orange ; 
whereas  the  bill  of  the  Gray-Lag  is  an  orange-red,  with  the  nail  gene- 
rally of  a  grayish  white.  The  wings  moreover  in  the  Bean-Goose 
reach,  when  closed,  beyond  the  end  of  the  tail. 


The  Bean-Goose  (Anser  segetum). 

Selby  gives  the  following  interesting  account  of  its  habits  from 
personal  observation  : — 

"In  Britain  it  is  well  known  as  a  regular  winter  visitant,  arriving 


in  large  bodies  from  its  northern  summer  haunts,  during  September 
or  the  beginning  of  October,  and  seldom  taking  its  final  departure 
before  the  end  of  April  or  beginning  of  May.  The  various  flocks, 
during  their  residence  in  this  country,  have  each  their  particular 
haunts  or  feeding  districts,  to  which,  on  each  ensuing  season,  they 
invariably  return,  as  I  have  found  to  be  the  case  in  Northumberland 
and  the  southern  parts  of  Scotland,  where  wild  geese  have  been  known 
to  frequent  certain  localities  for  a  continued  series  of  years.  The 
habits  of  this  and  the  preceding  species  are  very  similar,  and  they 
show  the  same  vigilance,  and  use  the  same  means  of  guarding  against 
surprise :  their  capture  is  therefore  proportionally  difficult,  and  it  is 
only  by  stratagem  that,  when  at  rest  on  the  ground  or  feeding,  they  can 
be  approached  within  gun-shot.  In  stormy  weather  when  they  are  com- 
pelled to  fly  lower  than  they  usually  do,  they  may  be  sometimes 
intercepted  from  a  hedge  or  bank,  situated  in  the  route  they  are 
observed  to  take  early  in  the  morning,  in  passing  to  their  feeding 
ground.  At  night  they  retire  to  the  water,  or  else  (as  I  have  often 
remarked  in  Northumberland)  to  some  ridge  or  bar  of  sand  on  the 
sea-coast,  sufficiently  distant  from  the  mainland  to  afford  a  secure 
retreat ;  and  where  the  approach  of  an  enemy  must  become  visible, 
or  at  least  audible  to  their  acute  organs,  before  it  could  endanger 
their  safety.  The  haunts  or  feeding-grounds  of  these  birds  are  more 
frequently  in  the  higher  districts  than  in  the  lower  and  marshy  tract? 
of  the  country,  and  they  give  the  preference  to  open  land,  or  where 
the  inclosures  are  very  large.  They  feed  much  upon  the  tender 
wheat,  sometimes  injuring  these  fields  to  a  great  extent ;  and  they 
frequent  also  the  stubbles,  particularly  such  as  are  laid  down  with 
clover  and  other  grasses.  In  the  early  part  of  spring  they  often  alight 
upon  the  newly-sown  bean  and  pea  fields,  picking  up  greedily  such  of 
the  pulse  as  is  left  on  the  surface ;  and  I  am  inclined  to  think  that 
their  trivial  name  has  been  acquired  from  their  apparent  predilection 
for  this  kind  of  food,  rather  than  from  the  shape  and  aspect  of  the 
nail  of  the  upper  mandible,  to  which  it  has  been  generally  attributed. 
They  usually  fly  at  a  considerable  elevation,  either  in  a  diagonal  line, 
or  in  two  such  lines,  opposed  to  each  other,  and  forming  a  leading 
acute  angle,  like  the  other  species ;  and  when  on  wing  they  maintain 
a  loud  cackling,  in  which  the  voices  of  the  two  sexes  may  be  easily 
distinguished.  The  rate  at  which  they  move,  when  favoured  by  a 
gentle  breeze,  is  seldom  less  than  from  40  to  50  miles  an  hour,  a 
velocity  which  enables  them  to  have  their  roosting-place  far  removed 
from  the  district  they  frequent  by  day.  The  principal  breeding  sta- 
tions, or  summer  retreats,  of  the  bean-goose  are  in  countries  within  the 
arctic  circle  :  it  is  said,  however,  that  great  numbers  breed  annually 
in  Harris,  and  some  of  the  other  outermost  Western  Islands.  The  nest 
is  made  in  the  marshy  grounds,  and  formed  of  grasses  and  other  dry 
vegetable  materials ;  the  eggs  are  white,  and  from  eight  to  twelve 
in  number.  The  trachea  of  this  species  increases  in  diameter  towards 
the  middle,  and  the  bronchia?  are  short  and  tumid.  The  denticulated 
lamina?  of  the  sides  of  the  bill  are  similar  in  formation  to  those  of  the 
A .  palustris,  and  form  thin  sharp  cutting  edges,  and  the  manner  in 
which  they  lock  within  each  other  renders  the  bill  an  instrument 
beautifully  adapted  for  vegetable  food." 

In  bulk,  the  Bean-Goose  is  generally  rather  less  than  the  Gray- 
Lag  and  it  is  accordingly  sometimes  called  provincially  the 
Small  Gray-Goose,  but  it  not  unfrequently  equals  the  other  in  size 
and  weight. 

The  head  and  upper  part  of  the  neck  incline  to  brown,  with  a 
grayish  tinge,  and  the  feathers  of  the  latter  hue  are  so  disposed  as 
almost  to  produce  a  furrowed  appearance.  The  lower  parts  of  the 
body  are  ash-gray,  with  transverse  darker  shades ;  and  the  back  and 
scapulars  are  brown,  with  a  gray  tinge,  the  feathers  being  edged  with 
white.  Wing-coverts  gray ;  secondaries  brown,  edged  and  tipped  with 
white  ;  primaries  gray-black ;  rump  gray ;  upper  tail-coverts  white  ; 
tail  brown,  with  the  feathers  deeply  bordered  and  tipped  with  white ; 
legs  and  toes  reddish,  inclining  to  orange,  the  intensity  of  the  colour 
varying  according  to  the  bird's  age. 

A.  'jEgyptiacus,  Brisson  (Anas  ^Egyptiaca,  Linnseus),  the  Egyptian 
Goose.  It  appears  to  be  the  X.nvaKuTr-ql  of  the  Greeks,  and  accord- 
ingly the  modern  zoologists  have  named  it  Chenalopex  jEgyptiacus 
(Gould,  '  Birds  of  Europe').  Aristotle  ('  Hist.  Anim.'  lib.  viii.  c.  3) 
mentions  the  Chenalopex  as  a  palmipede  bird  haunting  the  banks  of 
lakes  and  rivers.  Aristophanes  names  it  in  two  of  his  comedies, 
namely,  'Birds,' v.  1295,  '  Lysistr.'  v.  956.  (In  the -'  Lysistrate '  the 
Ravenna  Manuscript  reads  XrifaAiiin]^  :  but  Bekker  prints  XwaXdirrit, 
noticing  the  Ravenna  reading.)  Athenpeus  mentions  it  with  praise  on 
account  of  its  eggs,  as  claiming  the  second  place  in  excellence,  those 
of  the  peacock  holding  the  first  ('  Deipn.'  lib.  ii.  c.  16,  p.  58).  -<Elian 
(lib.  v.  c.  30  ;  lib.  xi.  c.  38)  notices  it,  and  speaks  of  its  cunning. 

But  it  is  Herodotus  who  draws  our  attention  to  the  bird  as  one  of 
those  held  sacred  by  the  Egyptians  ('  Hist.'  lib.  ii.  c.  72),  and  the 
researches  of  modern  travellers  have  fully  shown  that  it  was  at  least 
a  favourite  dish  with  the  priests.  It  is  impossible  to  look  at  the 
Egyptian  paintings  and  sculptures — many  will  be  found  in  the  British 
Museum,  and  many  more  copied  in  Rosellini,  and  other  works  of  the 
same  kind — without  being  struck  with  the  frequent  occurrence  of 
geese  represented,  both  alive  and  plucked,  and  prepared  for  the  table. 
That  some  of  these  represent  the  Chenalopex  there  can  be  no  doubt. 
The  author  of  the  interesting  book  on  Egyptian  Antiquities  ('  Library 
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of  Entertaining  Knowledge — Egyptian  Antiquities/  vol.  ii.,  London, 
1836),  gives  a  print  containing,  as  lie  believes,  all  or  nearly  all  the 
varieties  of  the  animal  forms,  except  perhaps  the  fishes,  which  he  had 
been  able  to  find  on  the  great  sarcophagus,  the  two  obelisks,  and 
some  other  monuments  in  the  British  Museum.  Among  them  he 
figures  a  palmipede  bird,  which  he  considers  to  be  the  Egyptian 
Goose,  the  Chenalopex  of  Herodotus  ;  and  he  observes  that  it  is  of 
frequent  occurrence  on  the  sculptures,  though  it  was  not  a  sacred 
bird ;  unless  it  may  have  some  claims  to  that  honour  from  having 
been  a  favourite  article  of  food  for  the  priests.  A  place  in  Upper 
Egypt,  he  remarks,  had  its  name  Chenoboscion,  or  Chenoboscia 
('goose-pens'),  from  these  animals  being  fed  there,  probably  for  sale  ; 
though  these  may  have  been  sacred  geese,  for  the  goose,  we  are  told, 
was  a  bird  under  the  care  of  Isis.  Every  one  recollects,  he  adds,  the 
story  in  Livy,  of  the  geese  of  Juno  saving  the  capitol.  The  bird 
referred  to,  if  accurately  figured,  and  we  are  told  that  the  drawing 
was  executed  with  great  care,  seems  too  short  upon  its  legs  for  the 
Egyptian  Goose  of  modern  authors,  and  has  more  the  air  of  a  Bernicle. 

Belon  gives  a  fair  description  of  the  Egyptian  Goose ;  among  other 
observations  he  says,'  "  Estant  de  la  forme  d'une  oye,  et  le  col  long, 
et  la  corpulence  plus  petite,  semble  estre  haut  eniambe'e;"  and  he 
applies  to  the  bird,  which  he  describes,  the  name  of  Vulpanser,  or 
Chenalopex.  He  speaks  also  of  its  being  kept  "  es  cours  des  grand 
seigneurs  seulement."  M.  Geoffroy  St.  Hilaire  is  also  of  opinion  that 
the  Egyptian  Goose  is  the  Chenalopex,  or  Vulpanser,  of  the  ancients ; 
and  Mr.  Stephens  conferred  the  former  generic  title  on  the  species. 

The  genus  Chenalopex  has  the. . following  characters: — Bill  as  long 
as  the  head,  slender,  nearly  straight,  rounded  at  the  tip,  laminated  on 
the  margin ;  upper  mandible  slightly  curved,  nail  hooked,  lower 
mandible  flat.  Nostrils  sub-basal  :  upper  mandible  margined  all 
round  with  brown,  reddish  flesh-colour  in  the  centre ;  irides  orange. 
Wings  with  spurs.  Tarsi  elongated  ;  the  three  anterior  toes  fully 
webbed ;  hind  toe  simple.  Legs  placed  in  equilibrio  with  reference 
to  the  body. 

The  sexes  are  nearly  similar ;  female  rather  smaller  than  the  male, 
and  with  the  colouring  less  intense.  Narrow  edging  of  feathers 
round  the  base  of  the  bill,  a  line  running  nearly  straight  from  that 
edging  to  the  eye,  and  large  patch  surrounding  the  eye,  chestnut ; 
crown  of  the  head,  sides  of  the  face,  and  anterior  part  of  neck,  pale 
buff  approaching  to  white,  gradually  passing  into  rufous-brown  on  the 
back  of  the  neck ;  lower  part  of  the  neck  of  the  same  reddish  tinge, 
which  forms  there  a  slightly  marked  collar.  Upper  part  of  the  back 
light  chestnut-brown,  rayed  with  very  minute  transverse  irregular 
lines  of  dark  brown  approaching  to  black ;  middle  of  the  back  and 
upper  part  of  scapulars  dark  reddish-brown,  minutely  rayed  with  irre- 
gular transverse  lines  of  blackish-brown  and  gray;  lower  part  of 
scapulars  and  tertiaries  reddish  chestnut ;  lesser  wing-coverts  white, 
except  the  posterior  row  of  feathers,  which  are  crossed  with  black 
near  their  extremities,  so  as  to  form  a  narrow  oblique  baud  across  the 
wing ;  primaries,  lower  part  of  the  back,  rump,  and  tail,  black : 
secondaries  rich  green,  glossed  with  purple.  In  the  middle  of  the 
breast  there  is  a  large  patch  of  deep  chestnut ;  the  rest  of  the  under 
part  of  the  body,  from  the  slight  collar  to  the  thighs,  pale  buff  with 
fine  irregular  transverse  blackish-brown  lines.  Vent  and  under  tail- 
coverts  rich  buflf.    Legs  and  feet  reddish  flesh-colour. 


Egyptian  Goose  [Chenalopex  JEgyptiacus). 

Mr.  Gould,  who  gives  an  excellent  portrait  of  an  adult  male  in  his 
'  Birds  of  Europe,'  states  that  he  has  not  been  led  to  do  so  by  the 
number  of  half-reclaimed  individuals  which  are  yearly  shot  in  our 
island,  but  from  the  circumstance  of  its  occasionally  visiting  the 
southern  parts  of  the  Continent  from  its  native  country,  Africa.  M. 


Temminck,  he  remarks,  particularly  mentions  the  island  of  Sicily  as 

one  of  the  places  frequented  by  it ;  and  he  adds  that  this  is  the  species 
which  would  appear  to  have  been  held  in  great  veneration  by  the 
ancient  Egyptians,  as  we  frequently  find  a  figure  of  it  among  the 
monuments  of  that  celebrated  people.  It  is,  he  says,  abundant  on 
the  banks  of  the  Nile,  and  i3  distributed  over  the  whole  of  the  vast 
continent  of  Africa. 

This  handsome  species  breeds  freely  in  confinement,  and  is  often 
seen  in  the  aviaries  and  near  the  lakes  of  those  who  take  pleasure  in 
collecting  and  domesticating  ornamental  water-birds. 

A.  Gambensis  of  Ray  and  others,  Anas  Gambensis  of  Linnaeus,  Plec- 
tropterus  Gambensis  of  modern  ornithologists,  the  Spur-Winged  Goose, 
or  Gambo-Goose.  This  species  was  confounded  by  Willughby,  and 
afterwards  by  Buffon,  with  the  Egyptian  Goose. 

Size  nearly  that  of  the  common  goose  ;  but  the  legs  are  long,  and 
placed  under  the  middle  of  the  body.  Bill  broad  and  flat,  with  a 
tubercle  at  the  base  like  that  of  the  tame  swan.  This  tubercle 
increases  with  age.  Bend  of  the  wing  armed  with  a  large  blunt  spur, 
which  is  sometimes  double.  Bill  and  its  basal  tubercle  dull  red  ; 
sides  of  the  head  white  ;  upper  parts  of  body  glossy  black,  with 
metallic  reflections  ;  base  of  the  wing3  with  a  white  patch  mottled 
with  black  spots ;  under  parts  white  ;  legs  slightly  tinged  with  red ; 
spur,  which  is  only  visible  when  the  wing  is  expanded,  horn-colour. 

Mr.  Swainson  thus  characterises  the  genus  Plectropterus,  Leach  : — 
"  Size  large ;  wings  armed  with  naked  tubercles  or  spines ;  bill 
lengthened,  wide  at  the  tip ;  the  base  with  a  naked  protuberance. 
Rasorial." 

It  is  a  native  of  Northern  and  Western  Africa.  One  specimen  was 
killed  in  Cornwall  in  1821,  hence  it  is  enumerated  in  lists  of  British 
Anatida.  More  rare  in  collections  than  the  Egyptian  Goose,  but  has 
lived  well  in  the  Gardens  of  the  Zoological  Society  of  London,  at  the 
Regent's  Park. 

A.  Canadensis  of  authors,  the  Canada  Goose,  or  Cravat-Gooso. 
This  bird  in  its  contour,  especially  about  the  neck,  seems  to  approach 
the  swans.  Indeed,  Mr.  T.  C.  Eyton  arranges  it  under  the  genus 
Cygnus.  It  is  the  Neescah,  or  Mistehayneescah,  of  the  Cree  Indians  ; 
L'Outarde  of  the  French-Canadians  ;  Bustard  of  the  Hudson's  Bay 
settlers  ;  Wild  Goose  of  the  Anglo-Americans  ;  and  L'Oie  h,  Cravate  of 
the  Fieuch. 


Canadian  Goose  [Anser  Canadensis). 


Hearne,  Pennant,  Wilson,  Audubon,  Nuttall,  and  others,  give  very 
interesting  accounts  of  the  habits  and  chace  of  this  species,  whose 
annual  advent  furnishes  such  an  abundant  harvest  of  food  to  the  resi- 
dents in  the  countries  visited  by  it.  Our  limits  will  not  permit  us  to 
indulge  in  these  entertaining  but  somewhat  lengthened  narratives, 
and  we  select  Sir  John  Richardson's  account  as  being  at  once  clear 
and  concise  : — "  The  arrival  of  this  well-known  bird,"  says  Sir  John 
in  the  '  Fauna  Boreali-Americana,'  "  in  the  Fur  Countries  is  anxiously 
looked  for,  and  hailed  with  great  joy  by  the  natives  of  the  woody 
and  swampy  districts,  who  depend  principally  upon  it  for  subsistence 
during  the  summer.  It  makes  its  first  appearance  in  flocks  of  twenty 
or  thirty,  which  are  readily  decoyed  within  gun-shot  by  the  hunters, 
who  set  up  stales,  and  imitate  its  call.  Two  or  three,  or  more,  are 
so  frequently  killed  at  a  shot,  that  the  usual  price  of  a  goose  is  a 
single  charge  of  ammunition.  One  goose,  which  when  fat  weighs 
about  nine  pounds,  is  the  daily  ration  for  one  of  the  Company's  ser- 
vants during  the  season,  and  is  reckoned  equivalent  to  two  snow- 
geese,  or  three  ducks,  or  eight  pounds  of  buffalo  and  moose-meat,  or 
two  pounds  of  pemmicau,  or  a  pint  of  maize  and  four  ounces  of  suet. 
About  three  weeks  after  their  first  appearance  the  Canada  Geese 
disperse  in  pairs  throughout  the  country,  between  the  50th  and  67th 
parallels,  to  breed,  retiring  at  the  same  time  from  the  shores  of 
Hudson's  Bay.    They  are  seldom  or  never  seen  on  the  coasts  of  the 
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Arctic  Sea.  In  July,  after  the  young  birds  are  hatched,  the  parents 
moult,  and  vast  numbers  are  killed  in  the  rivers  and  small  lakes 
when  they  are  unable  to  fly.  When  chased  by  a  canoe,  and  obliged 
to  dive  frequently,  they  soon  become  fatigued,  and  make  for  the  shore 
with  the  intention  of  hiding  themselves  ;  but  as  they  are  not  fleet 
they  fall  an  easy  prey  to  their  pursuers.  In  the  autumn  they  again 
assemble  in  flocks  on  the  shores  of  Hudson's  Bay  for  three  weeks  or  a 
mouth  previous  to  their  departure  southwards. 

"  It  has  been  observed  that  in  their  migrations  the  geese  annually 
resort  to  certain  passes  and  resting-places,  some  of  which  are  fre- 
quented both  in  the  spring  and  autumn,  and  others  only  in  the  spring. 
The  Canada  Goose  generally  builds  its  nest  on  the  ground ;  but  some 
pairs  occasionally  breed  on  the  banks  of  the  Saskatchewan  in  trees, 
depositing  their  eggs  in  the  deserted  nests  of  ravens  or  fishing  eagles. 
Its  call  is  imitated  by  a  prolonged  nasal  pronunciation  of  the  syllable 
uiook  frequently  repeated." 

The  principal  food  of  this  species  consists  of  sedge-roots,  herbage, 
and  delicate  marine  plants,  such  as  those  of  the  genus  Ulva.  In  the 
spring  they  feed  on  berries  which  have  been  preserved  by  the  snow 
through  the  winter,  such  as  those  of  the  Silvery  Buckthorn  (Elcagnus 
argentea).  M.  Audubon  found  them  breeding  on  the  coast  of  Labra- 
dor ;  the  eggs,  six  or  seven  in  number,  of  a  greenish- white,  are  laid  in 
a  roughly-made  nest.  Mr.  Nuttall  says  that  in  the  month  of  March, 
1810,  many  were  nesting  in  the  Shave-Rush  (Equisetum  hyemale)  bot- 
toms of  the  Missouri,  no  farther  up  than  Fire  Prairie,  considerably 
below  the  junction  of  the  river  Platte ;  so  that  the  breeding  range  of 
the  Canada  Goose  probably  extends  through  not  less  than  30  degrees 
of  latitude.    Prince  Bonaparte  notes  it  as  common  in  winter  near 


Species. 

Extreme  Northern  range. 
Distribution  in  the  Fur  Countries. 
Whether  resident  or  migratory. 

Anser  hyperboreus  .... 
Anser  Canadensia  .... 

Anser  Hutchinsii  .... 

f  73'  N.  Lat.   East  of  Rooky  Moun- 
l    tains  Migratory. 
1  73'  N.  Lat.    Across  the  Continent. 
(  Migratory. 

1  70'  N.  Lat.   Across  the  Continent. 
(  Migratory. 

i  73 !  N.  Lat.    East  of  Rooky  Moun- 
f    tains.  Migratory. 
S  G9°  N.  Lat.    East  of  Rocky  Moun- 
l    tains.  Migratory. 

Philadelphia,  and  as  being  an  object  of  chase  on  the  sea-shore  in  the 
autumn. 

When  it  is  remembered  that  the  Hudson's  Bay  residents  depend 
greatly  on  the  supply  of  Canada  Geese  for  their  winter  provision,  and 
that  in  favourable  years  as  many  as  3000  or  4000  are  said  to  have 
been  killed  and  barrelled  up,  it  is  evident  that  without  this  aid  num- 
bers must  be  in  a  very  forlorn  condition.  It  has  been  asserted  that 
on  a  good  day  a  single  native  from  the  ambush  of  his  bough  hut  will 
kill  as  many  as  200.  They  are  preserved  in  the  frost  with  the  feathers 
on,  and  the  flesh  is  juicy  and  nutritious,  though  not  equal  to  that  of 
the  Snow-Goose.  The  feathers  also  are  of  commercial  value.  The 
bird  has  been  long  domiciled  in  Europe,  in  France,  and  in  this  country 
particularly,  where  it  breeds  freely,  and  is  a  great  ornament.  Buffon 
states  that  it  bred  with  the  swans  at  Versailles  ;  it  will  breed  also 
with  the  Common  Goose.  The  produce  of  the  latter  intermixture  are 
said  to  be  much  more  delicious  in  flavour  and  quality  than  the 
unmixed  progeny  of  the  Domestic  Goose. 

The  following  is  the  description  of  this  bird  : — Head,  two-thirds  of 
the  neck,  greater  quills,  rump,  and  tail,  pitch-black.  Back  and  wings 
broccoli-brown,  edged  with  wood-brown.  Base  of  the  neck  before  and 
the  under  plumage  generally  brownish-gray.  A  few  feathers  about 
the  eye,  a  large  kidney-shaped  patch  on  the  throat,  the  sides  of  the 
rump,  and  upper  and  under  tail-coverts,  pure  white.  Bill  and  feet 
black. 

Sir  John  Richardson  observes  that  individuals  differ  considerably 
in  dimensions. 

The  author  last  above  quoted  states,  as  a  summary  in  the  '  Fauna 
Boreali- Americana,'  that  the  geese  feed  on  vegetable  substances, 
pasturing  by  day,  and  retiring  in  the  night  to  repose  on  the  water. 
This  must  be  taken  as  a  general  proposition,  for  the  Canada  Goose  is 
said  rarely  to  sleep  upon  the  water  except  in  very  calm  weather,  their 
roosting-place  being  mostly  in  the  marshes.  He  says  that  they  swim 
well,  but  dive  only  when  moulting  and  unable  to  fly.  If  pursued  at 
such  times  they  leave  the  water,  and  try  to  hide  themselves  on  shore. 
They  fly  high  and  swiftly  in  flocks  arranged  in  two  lines  meeting  in 
an  acute  angle :  they  alight  on  the  ground,  seldom  on  the  water. 
The  same  author  observes  that  Anser  albifrons  and  A.  hyperboreus  feed 
chiefly  on  berries,  and  are  seldom  seen  on  the  water  except  in  the 
night  or  when  moulting ;  that  they  frequent  the  sandy  shores  of 
rivers  and  lakes  in  flocks,  one  of  their  number  generally  doing  duty 
as  sentinel,  and  that  both  species  breed  in  great  numbers  in  Arctic 
America  and  on  the  islands  of  the  Polar  Sea.  A.  albifrons  he  states 
to  be  rare  on  the  coast  of  Hudson's  Bay,  and  says  that  it  migrates 
over  the  interior,  and  chooses  its  breeding-places  in  the  vicinity  of 
woody  tracts ;  while  A  hyperboreus  visits  both  the  interior  and  the 
coast  in  its  migrations,  but  resorts  to  the  Barren  Grounds  to  breed. 
"A.  Canadensis,"  writes  Sir  John  Richardson  in  conclusion,  "is 


abundant  in  pairs  throughout  the  Fur  Countries  up  to  a  high  latitude. 
It  associates  in  flocks  only  on  its  first  arrival.  It  feeds  on  grass  and 
on  all  kinds  of  berries.  Early  in  the  spring  I  have  found  its  crop 
filled  with  the  farinaceous  astringent  fruit  of  the  Eleagnus  argentea. 
A.  Bernicla  and  A.  Hutchinsii  breed  in  considerable  numbers  on  the 
shores  and  islands  of  the  Arctic  Sea,  but  keep  near  the  sea-coast  in 
their  migrations,  and  are  seldom  seen  in  the  interior.  They  feed  on 
marine  plants  and  on  the  Mollusca  which  adhere  to  them,  as  well  as 
on  grass  and  berries.  Prince  C.  L.  Bonaparte  enumerates  A.  segetum 
and  A.  leucopsis  in  his  list  of  American  Geese ;  but  they  did  not  coino 
under  our  notice  in  the  Fur  Countries.  Hutchins  and  Heame  speak 
of  the  Canada  Goose  under  the  name  of  Common  Gray  Goose,  whaj 
they  term  Canada  Goose  being  our  A.  Hutchinsii." 

This  sort  of  practical  information  is  not  merely  interesting  in  a 
philosophical  point  of  view.  The  observations  which  Sir  John  Richard- 
son's opportunities  enabled  him  to  make  become  of  great  practical 
importance  when  it  is  considered  that  upon  the  habits  and  migratory 
movements  of  this  useful  tribe  depend  the  comfort,  nay,  almost  the 
existence,  of  multitudes  of  human  beings.  We  shall  therefore  follow 
these  birds  through  Sir  John  Richardson's  'Table;'  and  we  would 
earnestly  entreat  all  zoological  travellers  to  keep  such  registers  when- 
ever their  position  will  enable  them  to  add  such  valuable  contribu- 
tions to  natural  history.  The  Table  from  which  the  following  extract 
is  made  embraces  the  whole  of  the  birds  comprised  in  the  '  Fauna 
Boreali-Americana.'  Sir  John  Richardson  remarks  that  the  fourth 
column  is  taken  from  Prince  Bonaparte's  'Specchio  Comparativo,' 
and  that  the  fifth  column  is  filled  up  on  the  authority  of  that 
naturalist,  Wilson,  Audubon,  and  some  others. 


Species  that  frequent  the 
vicinity  of  Philadelphia, 
lat.  40°  N.  (Bonaparte.) 

Winter  Quarters  of  the 
Species. 

Winter.  Aecidentalvisiter. 

Middle  and  Southern 
States. 

Winter.  Aecidentalvisiter. 

United  States. 

Winter.  Common. 

Middle  States. 

Winter.  Common. 

Southern  States. 

With  regard  to  the  further  geographical  distribution  of  this  tribe 
the  reader  will  find  A.  Indians,  Barred-Headed  Goose,  Lath,;  A. 
melanotos,  Black-Backed  Goose,  Lath. ;  and  A.  Coromandeliana,  Anas 
Girra,  Gray  and  Hardw. ;  Girra  Teal,  Lath.,  in  the  catalogue  of  birds 
which  were  collected  on  the  Ganges  between  Calcutta  and  Benares, 
and  in  the  Vindhyian  Hills  between  that  place  and  Gurra  Mundela, 
on  the  Nerbudda,  by  Major  James  Franklin,  F.R.S.,  &c.  ('  Zool.  Proc.,' 
1830-31.)  Anser  Girra  {Anas  Girra,  Gray),  called  the  Cotton-Teal  by 
the  Europeans  in  the  Deccan,  on  account  of  the  quantity  of  white  in  the 
plumage,  appears  also  in  the  account  of  Colonel  Sykes's  collection  of 
birds  from  the  Deccan.  ('Zool.  Proc.,'  1832.)  Anser  inornatus  is 
recorded  among  the  birds  brought  home  from  the  Straits  of  Magal- 
haens  by  Captain  Philip  Parker  King,  R.N.  ('Zool.  Proc.,'  1830-31.) 
Mr.  Gould,  in  his  '  Century  of  Birds  from  the  Himalaya  Mountains,' 
figures  A.  Indicus  as  occurring  there. 

The  sub-family  Anatinx,  the  True  Ducks,  have  a  very  wide  geo- 
graphical distribution.  Sir  John  Richardson,  in  the  work  last  quoted, 
states  that  Anas  clypeata  and  A.  (Bafila)  acuta  frequent  chiefly  the 
clear  lakes  of  the  northern  districts,  and  breed  in  the  Barren  Grounds, 
being  found  in  numbers  in  the  more  southern  woody  districts  in  spring 
and  autumn  only.  A.  (Boschas)  dornestica,  A.  (Chauliodus)  strepcra, 
and  Mareca  Americana  breed  in  the  woody  districts  up  to  their  most 
northern  limits,  in  latitude  68°.  A.  (Boschas)  crecca  is  abundant  to 
the  extremity  of  the  continent  both  in  the  woody  and  barren  districts. 
A.  (Boschas)  discors,  though  very  plentiful  on  the  Saskatchewan,  was 
not  observed  farther  north  than  the  58th  parallel ;  while  Bendronessa 
sponsa  seldom  goes  to  the  northward  of  the  54  th  degree  of  latitude, 
and  is  rare  even  to  the  southward  of  that  parallel. 

It  appears  also  from  Sir  John  Richardson's '  Tables'  that  Anas  clypeata 
was  observed  in  70°  N.  lat.  migratory  across  the  continent ;  numerous  : 
that  it  was  observed  on  the  Saskatchewan,  in  53°  to  54°  N.  lat.,  and 
from  600  to  1000  miles  distant  from  the  sea-coast,  very  common  as  a 
bird  of  passage  in  spring  and  autumn ;  that  it  frequents  the  vicinity  of 
Philadelphia,  rather  common  in  winter  (Bonaparte) ;  and  that  its 
winter  quarters  are  in  the  United  States  and  Mexico.  A.  (Chauliodus) 
strepera  has  been  noticed  in  68°  N.  lat.  east  of  the  Rocky  Mountains, 
migratory ;  and  on  the  Saskatchewan  (same  range  of  latitude  and 
same  distance  from  the  sea-coast)  common  in  summer ;  rare  in  the 
vicinity  of  Philadelphia  in  winter  (Bonaparte) :  its  winter  quarters 
are  the  Mexican  lakes.  (Swainson.)  A.  (Bafila)  caudacuta,  in  lat.  70° 
east  of  the  Rocky  Mountains ;  migratory ;  very  common ;  and  on  the 
Saskatchewan,  as  above,  in  spring  and  autumn,  but  not  rare  ;  common 
in  the  vicinity  of  Philadelphia  in  winter  (Bonaparte) ;  and  having  its 
winter  quarters  in  the  Mexican  lakes.  (Swainson.)  A.  (Boschas) 
dornestica,  in  lat.  68° ;  migratory  across  the  continent :  common  on 
the  Saskatchewan,  as  above,  in  the  summer ;  common  in  the  vicinity 


Species  observed  on  the  Saskatchewan ; 
lat.  53'  to  54°  N.,  and  from  GOO  to  1000 
miles  distant  from  the  sea-coast. 


Passage.  Spring  and  Autumn.  In 
flocks.    Very  abundant. 

Passage.  Spring  and  Autumn.  In 
flocks.    Very  abundant. 

Summer.  Common. 

Passage.    Spring  and  Autumn.  Acci- 
dental. 

Passage.    Spring  and  Autumn.  In 
flocks. 
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of  Philadelphia  in  the  winter  (Bonaparte) ;  and  having  its  winter 
quarters  in  the  Middle  and  Southern  States,  Columbia  River  and 
California.  A.  {Boschas)  crecca,  in  lat.  70°  ;  migratory  across  the 
continent ;  very  abundant ;  on  the  Saskatchewan,  as  above,  abundant 
in  summer ;  very  common  near  Philadelphia  in  the  winter  (Bonaparte) : 
and  with  its  winter  quarters  in  the  Middle  and  Southern  States 
towards  the  tropics.  A.  (Boschas)  discors,  in  lat.  58° ;  migratory 
across  the  continent ;  very  abundant ;  and  on  the  Saskatchewan,  as 
above,  abundant  in  summer;  very  common  near  Philadelphia  in 
summer  (Bonaparte) ;  and  with  the  Mexican  States,  Columbia  River, 
and  California  for  its  winter  quarters.  Man-tea  Americana,  in  lat. 
68°  ;  migratory ;  rather  common  on  the  Saskatchewan,  as  above,  in 
summer  ;  common  near  Philadelphia  in  the  winter  (Bonaparte) ;  win- 
tering in  the  Middle  and  Southern  States  and  in  the  West  Indies. 
Dendronessa  sponsa,  in  lat.  54° ;  migratory;  rare  on  the  Saskatchewan, 
as  above,  in  summer ;  common  in  the  vicinity  of  Philadelphia  in 
summer  (Bonaparte) ;  wintering  in  the  Southern  States,  Mexico  (?) 
West  Indies. 

In  the  same  work  we  find  in  the  list  of  species  which  merely  winter 
in  Pennsylvania,  and  migrate  in  summer  to  rear  their  young  in  the 
Fur  Countries,  A.  clypeata,  A.  (chauliodus)  strepera,  A.  (Dafila)  cauda- 
cuta,  A.  (Boschas)  domestica,  A.  (Boschas)  crecca,  and  Mareca  Ameri- 
cana; — in  the  list  of  species  which  summer  (or  breed)  in  the 
Fur  Countries  and  in  Pennsylvania,  but  winter  farther  to  the  south- 
ward, A.  (Boschas)  discors  and  Dendronessa  sponsa; — and  in  the  list 
of  species  common  to  the  Old  World  and  the  Fur  Countries,  A. 
olypeata,  A.  (Chauliodus)  strepera,  A.  (Dafila)  acuta,  A.  (Boschas) 
domestica,  and  A.  (Boschas)  crecca. 

The  Anatince  feed  on  soft  substances,  such  as  fresh- water  insects 
and  tender  aquatic  plants,  which  they  procure  near  the  surface,  or, 
aided  by  the  length  of  their  necks,  at  the  bottom,  in  shallow  muddy 
places,  and  worms  and  slugs,  which  they  search  for  among  the  grass. 
By  day  they  resort  to  small  lakes  and  rivers,  and  in  the  night  retire 
to  the  fields.  They  are  strong  and  swift  on  the  wing,  and  are 
watchful  birds,  that  seldom  dive  to  escape  pursuit,  unless  when 
moulting  ;  but  when  disturbed  fly  away,  making  at  the  outset  a  circle 
in  the  air  to  survey  the  cause  of  their  alarm.  ('Fauna  Boreali- 
Americana.')  Sir  John  Richardson  gives  in  a  note  the  following 
interesting  information,  derived  from  an  intelligent  keeper  of  a  decoy 
in  the  neighbourhood  of  the  Pev.  W.  Booth  of  Friskney,  in  Lincoln- 
shire, to  whom  he  expresses  his  obligation  for  the  statement : — ■ 
"  Skelton  is  unacquainted  with  the  habits  of  the  gad  wall ;  but  he 
tells  me  that  the  widgeon  and  pintail  do  not  willingly  dive  :  of 
course,  if  driven  to  it,  they  can,  but  they  do  not  dive  for  their  food ; 
and  though  in  play  they  sometimes  splash  under  water,  they  never 
remain  beneath  the  surface  like  the  pochard.  With  respect  to  food, 
the  mallard,  pintail,  and  teal,.frequent  rich  flooded  lands,  '  swittering 
with  their  nebs  in  the  soil,  and  sucking  out  its  strength  ; '  but  the 
widgeon  feeds  quite  differently,  being  '  an  amazing  fowl  to  graze,  a 
strange  eater  of  grass.'  It  is  especially  fond  of  '  flutter-grass ' 
(Glyceria  aquatica  vel  fluitans  ?),  which  it  crops  on  the  surface,  but 
it  likewise  eats  many  other  herbs.  When  the  decoy  has  been  so 
full  of  widgeons  that  they  have  devoured  every  blade  on  the  landings, 
Skelton  has  taken  advantage  of  their  absence  in  the  night,  when  they 
resort  to  the  green  salt  marshes  on  the  sea-coast,  and  laid  down  sods 
pared  from  the  fields,  on  which  they  readily  graze.  In  common, 
however,  with  the  mallard,  teal,  and  pintail,  they  are  fond  of  willow- 
weed-seeds  (Epilobium  ?),  with  whioh  he  feeds  all  the  fowl  in  the 
decoy,  as  they  prefer  it  to  oats  and  every  other  kind  of  grain.  Mr. 
Waterton  states  that  '  the  widgeon  feeds  by  day,  eating  grass  like 
a  goose ;  whilst  its  congener  the  mallard  invariably  refuses  this  food, 
and  seeks  for  its  sustenance  by  night.' " 

The  genus  Anas  has  the  following  characters  : — Bill  about  as  long 
as  the  head,  broad,  depressed,  sides  parallel,  sometimes  partially 
dilated  ;  both  mandibles  furnished  on  the  inner  edges  with  transverse 
lamellae  ;  nostrils  small,  oval,  lateral,  anterior  to  the  base  of  the  beak  ; 
legs  rather  short,  placed  under  the  centre  of  the  body  ;  tarsus  some- 
what rounded  ;  toes  three  in  front,  connected  by  intervening  mem- 
branes ;  hind  toe  free,  without  pendant  lobe  or  membrane ;  wings 
rather  long,  pointed.  Tail  pointed  or  wedge-shaped.  The  sexes  differ 
in  plumage. 

Anas  clypeata  (Linn.),  the  Shoveler.  This  is  the  Souehet  of  the 
French ;  Cucchiarone  of  the  Italians  ;  Schild-Ente  and  Loffel-Ents  of 
the  Germans ;  Mimenick  of  the  Cree  Indians ;  Hwyad  Lydanbig 
of  the  Welsh  ;  Rhynchaspis  clypeata  of  Shaw's  Zoology  (Leach 
MSS.);  Spathulea  clypeata  of  Fleming.  The  A.  rubens  of  Gmelin  is 
Baid  to  be  the  young  male,  or  a  variety  of  the  young  male.  It  is 
provincially  termed  Blue- Winged  Shoveler,  Kertlutock,  and  Broad- 
Bill. 

The  following  is  the  description  of  a  male  killed  at  Fort  Franklin, 
May,  1826  : — Colour:  head,  adjoining  half  of  the  neck,  medial  stripe 
to  the  interscapulars,  the  whole  back,  interior  scapulars,  and  primaries, 
umber-brown;  sides  of  the  head,  the  neck,  and  crest,  glossed  with 
duck-green ;  rump  and  tail-coverts  above  and  below,  with  blackish 
green.  Lower  half  of  the  neck,  the  breast,  shoulders,  shorter  scapulars, 
ends  of  the  greater  coverts,  and  sides  of  the  rump,  white ;  longer 
scapulars  striped  with  berlin-blue,  white,  and  blackish-brown.  Lesser 
coverts  berlin  blue.    Speculum  brilliant  grass-green,  broadly  bordered 
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above,  and  narrowly  edged  below  with  white  ;  bounded  interiorly 
with  greenish-black.  Belly  and  flanks  deep  orange-brown,  the  latter 
undulated  posteriorly  with  black.    Bill  black.    Legs  orange. 

The  bill  is  a  little  higher  than  wide  at  the  base,  much  depressed, 
dilated,  and  rounded  at  the  end;  mandibles  furnished  with  long 
slender  crowded  laminse,  the  upper  ones  acute  and  projecting,  forming 
an  apparatus  admirably  fitted  for  sifting  small  insects  from  the  water 


Bill  of  Shoveler  (Anas  clypeata). 

surface  of  the  upper  mandible  pitted  near  its  oblong  unguis.  Wings 
scarcely  an  inch  longer  than  the  tail,  which  is  graduated,  moderately 
acute,  and  consists  of  14  acute  feathers;  tarsus  scarcely  compressed; 
hind  toe  not  lobed,  and  the  outer-toe  shorter  than  the  middle  one, 
as  in  the  rest  of  the  Anatince. 

The  female  is  liver-brown  above,  with  broad  boarders  of  pale  wood- 
brown  ;  underneath  pale  wood-brown  with  obscure  liver-brown  marks. 
She  wants  the  dark  brown  and  green  colours  of  the  head,  rump,  and 
tail-coverts,  the  white  of  the  neck,  breast,  sides  of  the  rump,  and 
scapulars,  and  also  the  orange-brown  of  the  belly  ;  the  lesser  coverts 
are  slightly  glossed  with  berlin-blue,  and  the  speculum  is  less  vivid 
than  in  the  male.  Length  21  inches  6  lines,  &c.  (Richardson.)  The 
weight  is  about  22  ounces. 

Temminck  states  that  the  young  males  in  autumn,  and  the  old 
males  during  their  moult,  have  some  of  the  feathers  proper  to  the 
winter-plumage  of  the  male,  and  others  peculiar  to  the  female,  or  to 
the  young  male  before  the  moult,  and  that  these  feathers  are  indis- 
tinctly mingled.  Young  and  old  males  in  the  summer-change  are 
supposed  to  be  the  origin  of  the  Red-Breasted  Shoveler. 


Shoveler  [Anas  clypeata). 


The  trachea  of  the  male  is  of  equal  diameter,  excepting  towards 
the  lower  larynx,  where  it  is  very  slightly  enlarged.  It  forms  a  slight 
bony  protuberance  on  the  left  side,  which  is  dilated  a  little  below. 
The  bronchia?  are  very  long.  (Temminck.) 

It  inhabits  marshes,  lakes,  and  rivers  in  Russia,  and  a  great  part 
of  Asia.  It  is  very  abundant  in  Holland.  In  France,  Germany,  and 
England,  it  is  a  bird  of  passage,  arriving  in  the  British  Islands  gene- 
rally about  October,  and  departing  about  March.  In  England  the 
principal  resorts  of  the  species  are  the  fens  of  Lincolnshire  and 
Cambridge.  Bonaparte  ('  Speccbio  Comparativo')  notes  it  as  one  of 
those  birds  common  to  the  neighbourhoods  of  Rome  and  of  Phila- 
delphia, and  as  being  rather  common  in  both  places  in  winter. 
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According  to  Latham  it  inhabits  the  Coromandel  Coast  and  parts  of 
India.  The  form  occurs  in  Australia  (New  Holland  Shoveler) ;  and 
Swainson  says  that  the  geographical  distribution  of  the  true  Shovelers 
may  be  deemed  universal. 

It  lives  on  fishes  and  insects,  rarely  plants  and  seeds.  (Temminck.) 

It  makes  its  nest  upon  the  borders  of  lakes  covered  with  reeds  or 
coppice,  and  lays  12  to  14  eggs  of  a  bright  greenish-yellow,  or  oil- 
green.  It  is  said  to  have  bred  in  France,  and  has  been  known  to 
breed  in  the  marshes  of  Norfolk,  and  in  the  neighbourhood  of  the 
Tweed.  But  these  may  be  deemed  exceptions  to  the  general  place 
of  nidification,  which  is  far  north. 

The  flesh  is  highly  esteemed  for  the  table,  and  is  considered  by 
many  to  excel  that  of  the  mallard,  or  common  wild-duck,  in  flavour. 

Malacorhynchiis  (Swainson). — Mr.  Swainson  ('  Journal  of  the  Royal 
Institution,'  loc.  cit.)  observes  that  among  the  broad-billed  ducks  of 
the  southern  hemisphere  there  is  a  very  remarkable  modification  of 
form.  The  breadth  of  the  bill  and  the  length  of  the  laminae  are 
nearly  the  same  ;  but  the  edge  of  the  upper  mandible,  instead  of 
being  smooth,  as  in  the  European  species,  is  furnished  with  a  thin 
membranaceous  skin,  which  projects  considerably,  and  hangs  down 
somewhat  like  a  wattle  on  each  side.  Mr.  Swainson  proposes  for 
this  form  the  sub-generic  name  above  given,  remarking  that  the  bill 
of  the  European  Shoveler  is  flexible,  but  that  in  this  group  it  is 
much  more  so.  One  species,  he  adds,  described  by  authors  under 
the  name  of  the  Soft-Billed  Shoveler,  can  scarcely  exhibit  this 
debility  more  than  another  before  him  when  he  wrote  his  paper  :  it 
came,  according  to  him,  from  the  same  country  (Australia?),  and 
seems  to  be  undescribed. 


Bill  of  Halacorhynchus,  Swainson. 
Chauliodus  (Swainson). —  Mr.  Swainson  states  that  the  Gadwall 
certainly  makes  as  near  an  approach  to  the  Shovelers  as  any  other 
yet  known.  "  The  form  of  the  bill,  indeed,  is  no  longer  spatulate,  or 
perceptibly  broader  towards  the  end  ;  but  the  lamince  of  the  upper 
mandible  are  still  very  fine,  distinct,  and  more  numerous  than  those 
of  any  other  form  subsequently  mentioned,  for  they  project  a  full 
tenth  of  an  inch  beyond  the  margin.  The  tail  now  begins  to  be 
lengthened,  and  in  a  new  species  from  Africa  (0.  Capensis),  which  I 
have  recently  received,  is  so  much  attenuated,  as  to  evince  an  evident 
affinity  to  the  Pintail-Duck  forming  the  sub-genus  Dafilaof  Dr.  Leach." 


Bill  of  Gadwall  (Chauliodus),  Swainson.- 


C.  strcpera  (Swainson),  the  Gadwall,  or  Gray. — This  is  the  Chipeau, 
or  Ridenne  of  the  French  ;  Anitra  Montanara  and  Anatra  Canapiglia 
of  the  Italians  ;  Schwatter-Ente  and  Grave  Mittel-Ente  of  the  Germans ; 
and  Y  gors  Hwyad  lwyd  of  the  Welsh. 


The  following  is  the  description  of  a  male  killed  on  the  Saskatche- 
wan, May  22,  1827  : — Top  of  the  head  and  nape  liver-brown,  edged 
with  gray ;  head  beneath  and  neck  gray,  with  small  brown .  specks  ; 
base  of  the  neck  above  and  below,  anterior  part  of  the  back,  exterior 
scapulars,  flanks,  and  sides  of  the  vent,  clove-brown,  marked  with 
concentric  horse-shoe-shaped  white  lines  ;  interior  scapulars,  lesser 
coverts,  primaries,  tertiaries,  and  tail,  hair-brown ;  intermediate  coverts 
chestnut-brown ;  greater  coverts,  rump,  and  upper  and  under  tail- 
coverts,  bluish-black ;  speculum  white,  its  anterior  border  black ; 
lower  part  of  the  breast,  middle  of  the  belly,  and  under  surface  of 
the  wings,  white ;  bill  brownish-black,  pale  beneath  ;  legs  orange- 
coloured. 

The  bill  as  long  as  the  head,  of  equal  breadth  and  height  at  the 
rictus ;  depressed,  but  not  widening  anteriorly ;  laminoe  of  the 
mandibles  rather  stronger  and  much  shorter  than  those  of  the 
Shoveler,  but  finer  and  more  numerous  than  those  of  any  northern 
species.  The  upper  ones  project  a  full  tenth  of  an  inch  beyond  the 
margin.  Wings  nearly  equal  to  the  tail ;  first  and  second  quills 
equal  and  largest;  tail  consisting  of  16  feathers,  the  lateral  ones 
graduated ;  total  length  23  inches,  &c.  (Richardson).  Size  rather  less 
than  that  of  the  widgeon.  Temminck  makes  the  length  18  or  19 
inches.  The  female  has  the  feathers  of  the  back  of  a  blackish-brown, 
bordered  by  bright  ruddy  (roux) ;  the  breast  reddish-brown,  marked 
with  black  spots  ;  no  zigzags  on  the  flanks  ;  rump  and  lower  coverts 
of  the  tail  grayish.  The  trachea  of  the  male  is  slightly  enlarged  in 
its  diameter  at  about  two-thirds  of  its  length,  but  becomes  narrower 
as  it  approaches  the  lower  larynx  :  this  consists  of  a  large  bony  arch, 
with  a  globular  or  rather  pyriform  bladder  attached  to  the  left  side, 
being  in  shape  much  like  that  of  the  common  mallard,  but  smaller. 


Gadwall  [Chauliodus  strepera). 


This  bird  inhabits  the  marshes,  &c.  of  the  north  and  east  of 
Europe,  and  is  very  abundant  in  Holland.  It  is  rarely  seen  in  the 
British  Islands  except  at  the  period  of  its  vernal  migration,  and 
then  generally  in  the  marshes  of  Norfolk.  It  is  common  in  winter  on 
the  maritime  coasts  of  France ;  rare  in  the  interior.  Bonaparte 
('  Specchio  Comparativo')  notes  it  as  rather  common  in  the  neighbour- 
hood of  Rome  in  the  winter. 

It  feeds  on  fishes,  mollusks  (coquillages),  insects,  and  aquatic  plants. 
(Temminck.)  Insects  and  their  larvse,  aquatic  plants,  and  seeds. 
(Selby.) 

It  makes  its  nest  in  the  most  covered  part  of  marshes,  or  rushy 
meads,  and  lays  8  or  9  eggs  of  a  greenish-ash,  according  to  Temminck ; 
10  to  12  eggs  of  a  pale  oil-green.  (Selby.) 

Mr.  Swainson  observes  that  nature  has  now  so  far  receded  from  the 
typical  form  that  one  of  the  chief  peculiarities  of  that  structure  is 
nearly  lost,  and  another  considerably  modified.  The  lamina?  of  the 
upper  mandible,  which  in  C.  strepera  are  so  much  shorter  than  those 
of  the  true  Shovelers,  and  are  so  much  abbreviated  in  C.  Capensis, 
become  almost  concealed  by  the  margin  of  the  bill  in  Dafila.  "  The 
most  striking  characteristic  therefore  of  the  genus  we  are  now  con- 
sidering," continues  Mr.  Swainson,  "has  nearly  disappeared,  precisely 
in  that  form  which  is  farthest  removed  from  the  type.  But  the  shape 
of  the  bill,  although  essentially  modified,  has  not  undergone  a  total 
alteration ;  its  breadth  towards  the  tip  is  not  only  as  great  as  at  the 
base,  but  is  even  more  dilated  ;  so  that  in  this  respect  it  resembles 
the  Shovelers  more  than  the  Gadwalls,  while  it  differs  from  both  in 
being  higher  at  its  base,  considerably  more  lengthened  in  proportion, 
and  much  more  convex  throughout.  It  assumes,  in  short,  a  semi- 
cylindrical  form,  the  end  being  particularly  obtuse  and  slightly  dilated ; 
the  precise  point  of  junction  between  the  Pintails  and  that  group 
which  was  known  to  the  ancients  by  the  name  of  Boschas." 
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Dafila  caudacuta,  the  Pintail-Duck.  This  is  Le  Canard  a  Long  Queue 
ou  Pilet  of  the  French  ;  Anitra  Codilanza  and  Anatra  di  Coda  Lunga 
of  the  Italians ;  Spiess-Ente  and  Fasan-Ente  of  the  Germans ;  Aler, 
Ahlvogel,  of  the  '  Fauna  Suecica ;'  Sea-Pheasant,  or  Cracker,  of  Wil- 
lughby ;  Keeneego  Yaway-Sheep  of  the  Chippeway  Indians ;  Hwyad 
Gynffonfain  of  the  Welsh ;  Anas  caudacuta  of  Ray ;  A.  longicauda 
of  Brisson ;  A.  acuta  of  Linnaeus  ;  Querquedula  acuta  of  Selby. 

The  following  is  the  description  of  a  male  killed  on  th  •  Saskat- 
chewan, May,  1827  : — Head  and  adjoining  part  of  the  neck  aiiti  riorly 
umber-brown,  with  paler  edges ;  neck  above  blackish-brown ;  the 
whole  of  the  back,  shorter  scapulars,  sides  of  the  breast  and  flanks, 
marked  with  fine  waved  transverse  lines  of  brownish  white  and  black, 
most  regular  and  broadest  on  the  long  feathers  lying  over  the  thighs  ; 
long  scapulars  and  tertiaries  black,  the  borders  of  the  former  and 
outer  webs  of  the  latter  white ;  wing-coverts  and  primaries  hair-brown ; 
the  primary  shafts  white,  and  the  interior  coverts  mottled  with  the 
same ;  speculum  dark-green,  with  purple  reflections,  bounded  above 
by  a  ferruginous  bar,  and  interiorly  and  below  by  white.  Tail  and 
most  of  its  upper  coverts  dark-brown  with  pale  borders.  Two  long 
central  upper  coverts,  vent,  and  under  coverts,  black ;  the  latter 
bordered  with  white.  A  lateral  streak  on  the  upper  part  of  the  neck, 
the  sides  and  front  of  its  lower  part,  the  breast,  and  belly,  white.  The 
posterior  part  of  the  abdomen  minutely  marked  with  gray.  Bill  black ; 
sides  of  the  upper  mandible  bluish-gray.    Feet  blackish-gray. 


Bill  of  Pintail-Duck  {Dafila  caudacuta),  Swainson. 


The  bill  is  much  lengthened,  fully  as  long  as  the  head,  considerably 
higher  than  wide  at  the  base ;  the  upper  mandible  of  equal  breadth 
to  the  point ;  the  laminae  not  projecting  beyond  the  margin.  Wings 
two  inches  shorter  than  the  tail.  Scapulars,  tertiaries,  tail-feathers 
and  their  coverts,  tapering  and  acute  ;  the  middle  pair  of  tail-coverts 
having  long  slender  points  that  project  twq  inches  and  a  half  beyond 
the  tail.  Tail  graduated.  Tracheal  dilatation  a  small  osseous  sac,  the 
size  of  a  hazel-nut.  Total  length,  26  inches  6  lines.  (Richardson.) 
Selby  observes  that  the  labyrinth  of  this  species  consists  of  a  round 
long  bladder  situated  on  the  left  side  of  the  arch  of  the  lower  larynx  ; 
its  upper  surface  being  nearly  even  with  the  top  of  the  arch,  but  its 
lower  one  reaching  much  below  it.  Its  texture  very  fine,  and  in 
young  birds  may  be  indented  by  slight  pressure,  but  becomes  brittle 
in  adults.    The  weight  of  the  bird  is  about  24  ounces. 


Pintail-Duck  (Dafila  caudacuta). 

The  female  is  smaller.  Forehead  and  crown  pale  chestnut-brown 
streaked  with  black.  Cheeks  and  neck  pale  ochreous  yellow,  speckled 
with  black.    Chin  and  throat  pale  cream-yellow.    Sides  of  the  breast 


hair-brown,  barred  and  tipped  with  white.  Mantle  and  scapulars 
amber-brown,  barred  and  varied  with  pale  buff-orange  and  white. 
Tertials  hair-brown,  margined  with  white.  Lesser  and  greater  wing- 
coverts  pale  broccoli-brown,  edged  and  tipped  with  white.  Speculum 
hair-brown  glossed  with  green,  the  feathers  having  white  tips.  Quills 
hair-brown.  Tail  deep  hair-brown,  with  imperfect  bars  of  white  and 
pale  buff-orange ;  the  two  middle  feathers  exceeding  the  rest  in  length 
about  half  an  inch.  Belly  and  abdomen  yellowish-white,  indistinctly 
marbled  with  broccoli-brown.  Under  tail-coverts  white,  speckled  with 
chestnut-brown  of  differed,  shades.  Bill  grayish-black.  Legs  and 
toes  gray,  tinged  with  brown.  (Selby.) 

The  young  males  have  the  h  "ad  red-brown  spotted  with  black ;  belly 
yellowish ;  and  the  speculum  of  a  green,  inclining  to  olive,  without 
reflections. 

Selby  remarks  that,  like  many  other  of  the  Anatidm  (particularly 
of  the  species  belonging  to  this  group),  the  plumage  of  the  male  Pin- 
tail, towards  the  end  of  summer,  or  after  the  sexual  intercourse  is  com- 
pleted, undergoes  a  remarkable  change,  and  becomes  very  like  that  of 
tne  female.  This  appears  to  be  an  actual  change  of  the  colour  in  the 
feathers  rather  than  a  renewal  of  them ;  and  the  same  change,  he 
adds,  is  observable  in  the  Mallard,  and  the  males  of  the  Teal,  Widgeon, 
&c.  It  also  prevails,  if  not  in  all,  at  least  in  some  species  of  the 
genus  Mergus,  as  he  noticed  it  in  M.  serrator. 

It  is  found  in  the  north  of  Europe  and  America  ;  very  numerous 
at  its  double  passage  in  Holland  and  in  France ;  equally  abundant  in 
Germany ;  in  winter  in  the  south.  (Temminck.)  Selby  says,  "  It 
is  with  us  a  regular  winter  visitant,  and  considerable  numbers  are 
annually  taken  in  the  decoys  of  Lincolnshire,  Norfolk,  &c.  Montagu 
says  that  it  is  most  abundant  in  the  north  of  England  and  Scotland, 
and  especially  in  the  Orkney  Islands.  This  assertion  however  I  must 
in  part  contradict,  as  the  result  of  long  observation  tells  me  it  is  of 
rare  occurrence  in  the  northern  counties  of  England ;  and  the  same 
may  be  said  of  the  southern  districts  of  Scotland,  which  Dr.  Fleming, 
confirms  in  his  history  of  British  animals.  With  respect  to  the  Ork- 
neys I  cannot  speak  so  confidently,  although  it  appears  probable  that 
what  had  been  represented  to  him  as  the  present  species  was  in  fact 
the  Long-Tailed  Duck  (Harelda  glacialis),  which  is  found  in  great 
numbers  during  the  winter  in  the  bays  of  this  group  of  islands.  The 
Pintail  has  a  wide  geographical  range,  being  met  with  in  all  the 
northern  parts  of  Europe,  Asia,  and  America,  and  retires  in  the 
summer  to  breed  in  high  latitudes.  Its  equatorial  migration  extends 
as  far  as  Italy ;  and  during  its  periodical  flight  to  the  southward  it 
occurs  abundantly  in  Holland,  France,  Germany,  and  other  continental 
states.  The  marshes  of  the  interior  part  of  the  country,  and  fresh- 
water lakes,  are  its  usual  places  of  resort."  Pennant  states  that  Mr. 
Hartlib,  in  the  Appendix  to  his  '  Legacy,'  tells  us  that  these  birds  are 
found  in  great  abundance  in  Connaught  in  Ireland,  in  the  month  of 
February  only,  and  that  they  are  much  esteemed  for  their  delicacy. 
Prince  C.  L.  Bonaparte  ('  Specchio  Comparativo ')  notes  it  as  not  very 
rare  in  the  winter  near  Rome. 

Its  food  is  similar  to  that  of  the  Gadwall.  (Temminck.)  Selby  says 
that  its  food  consists  of  insects  and  then-  larvae,  the  seeds  of  aquatic 
plants,  particularly  of  some  species  of  Epilobium,  and  vegetables. 

The  season  of  courtship  is  indicated  in  the  male  by  suddenly  raising 
himself  upright  in  the  water,  bringing  his  bill  close  to  his  breast,  and 
uttering  at  the  same  time  a  low  soft  note.  This  gesticulation  is  often 
followed  by  a  jerk  of  the  hinder  part  of  the  body,  which  is  then  also 
thrown  above  the  water.  The  nest  is  built  in  rushes  and  the  thick 
herbage  of  marshes.  Eggs,  from  8  to  10,  bluish-white  (Selby) ;  8  or 
9,  greenish-blue.  (Temminck.) 

Selby  observes  that  the  Pintail  is  easily  domesticated,  but  rarely 
breeds  in  confinement.  A  hybrid  progeny  has  been  produced  between 
it  and  the  Widgeon  ;  and  to  such  an  extent  do  the  sexual  propensities 
seem  to  be  affected  in  this  state  by  difference  of  food  and  other  causes, 
that  Montagu  mentions  a  male  Pintail  in  his  menagerie  which  for  want 
of  the  other  sex  showed  an  inclination  to  pair  with  a  female  Scaup, 
and  even  with  a  Bernicle  Goose.  He  further  adds,  that  one  of  them 
did  pair  with  a  tame  duck,  but  that  none  of  the  eggs  (upwards  of  20 
in  number)  proved  to  be  fecundated. 

Boschas. — Mr.  Swainson  comprehends  under  this  sub-genus  all  those 
ducks  usually  denominated  Teals,  together  with  the  Mallard,  long 
domesticated  in  our  poultry-yards.  "As  this,"  continues  Mr.  Swainson, 
"  is  by  far  the  most  numerous  group,  so  it  exhibits  a  greater  diversity  of 
form  among  the  species.  They  are  all  however  characterised  by  a 
bill  longer  than  the  head,  whose  breadth  is  equal  throughout ;  it  is 
sometimes  indeed  a  little  dilated,  but  never  contracted  at  its  tip, 
while  the  lamina;  of  the  upper  mandible  are  entirely  concealed  by  the 
margin  of  the  bill.  The  neck  and  the  tail,  which  in  Dafila  are  both 
considerably  lengthened,  are  much  shorter  in  this  group,  which  is 
further  distinguished  by  the  brightness  and  beauty  of  plumage 
observed  in  nearly  all  the  species.  On  comparing  the  bill  of  the 
common  Teal  with  that  of  the  Pintail,  we  see  a  close  affinity  between 
the  two  forms.  But  as  the  tail  of  the  first  is  so  much  developed  in 
comparison  to  that  of  the  Teal,  it  becomes  essential  to  discover,  if 
these  sub-genera  actually  followed  each  other  in  nature,  what  species 
united  them  more  closely.  By  the  uniform  liberality  of  the  zoologists 
attached  to  the  British  Museum,  and  more  particularly  Dr.  J.  E.  Gray, 
I  am  now  enabled  to  do  this.    The  beautiful  Anas  (Bvscha-s)  formosa, 
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Sw.,  or  Baikal  Teal  of  methodists,  is  precisely  a  bird  which  intervenes 
between  these  two  sub-genera.  Essentially  a  Teal,  it  differs  from  all 
others  I  have  yet  seen  in  the  superior  length  of  its  tail,  the  feathers  of 
which  are  a  full  inch  longer  than  the  under-covers;  while  the  con- 
vexity of  the  bill,  from  being  greater  than  in  the  common  Teal, 
establishes  its  close  approximation  to  Dafila.  Proceeding  thus  by 
analysis,  we  find  several  foreign  species  which  may  be  either  called 
Teal  or  Ducks.  The  Boschas  Javensis,  Sw.,  is  more  especially  a  bird 
of  this  description.  It  is  closer  allied  to  the  Mallard  than  to  any 
other  of  the  group  :  this  is  indicated  by  the  more  depressed  form  of 
the  bill,  and  the  white  collar  round  the  neck ;  the  nape  also  is  very 
conspicuously  crested,  a  peculiarity  found  in  no  other  group  of  the 
genus.  To  this  and  to  the  curled  tail  of  the  tame  duck  we  shall 
presently  advert.  Having  now  reached  what  appears  to  be  the 
typical  form  of  Boschas,  we  see  that  nature  as  usual  again  departs 
from  it.  The  bill  of  the  Mallard  is  throughout  more  depressed  than 
that  of  the  common  Teal.  This  depression  in  fact,  from  being  greater 
than  that  of  the  Gad  wall,  or  of  the  Pintail,  obviously  assimilates  more 
to  the  Shoveler.  The  affinity  however  appears  remote,  since  the 
laminae  of  the  Mallard  are  concealed,  while  those  of  the  Shovelers  are 
conspicuously  projecting.  If  therefore  the  affinity  was  immediate,  it 
could  only  be  demonstrated  by  a  species  having  the  bill  of  the  com- 
mon duck,  but  with  the  laminje  projecting.  Now  such  a,  species  is 
actually  the  Blue-Winged  Teal  of  North  America,  in  which  these 


Bill  of  Blue-Winged  Teal  (Boschas  discors). 

laminte  project  nearly  as  much  as  in  the  Gadwall,  while  the  upper 
mandible  exhibits  that  peculiar  sinuosity  towards  the  base  which  is 
Been  in  no  other  ducks  besides  the  Shovelers.  If  this  affinity  required 
any  further  support,  it  is  placed  beyond  doubt  by  the  fact  mentioned 
in  the  'General  History  of  Birds,'  that  the  plumage  of  the  New  Holland 
Shoveler,  excepting  the  white  facial  crescent,  is  precisely  the  same  as 
that  of  the  Blue-Winged  Teal, — the  very  bird  which  thus  unites  the 
eub-genus  Boschas  to  that  of  Anas,  and  completes  the  circle  of  the 
■whole  group." 


Blue-Winged  Teal  [Boschas  discors). 


B.  domestica,  the  Common  Mallard,  or  Wild  Duck.  Both  sexes  of 
this  beautiful  bird  are  so  well  known  that  either  description  or  figure 
would  be  superfluous.  It  is  the  Canard  Sauvage  of  the  French ;  Capo 
Verde  (the  male),  Anitra  (the  female),  Germano,  and  Paperone,  of  the 
Italians;  Wilde  Ente  and  Gemeine  Ente  of  the  Germans;  Ethin- 
neesen  Sheesheep  of  the  Cree  Indians ;  Stock-Duck  of  the  Hudson's 
Bay  residents  ;  and  Cors  Hwyad,  Garan  Hwyad,  and  Hydnwy,  of  the 
Welsh. 

The  weight  of  the  wild  Mallard  is  usually  about  two  pounds  and  a 
half.  The  abundance  of  the  bird  at  one  time  in  Britain  may  be 
judged  of  from  the  following  passage  in  Pennant: — "Amazing 
numbers  of  ducks,  widgeons,  and  teals  are  taken  :  by  an  account  sent 
us  of  the  number  caught,  a  few  winters  past,  in  one  season,  and  in 


only  ten  decoys,  in  the  neighbourhood  of  Wainfieet,  it  appeared  to 
amount  to  31,200,  in  which  are  included  several  other  species  of 
ducks  ;  it  is  also  to  be  observed  that,  in  the  above  particular,  widgeon 
and  teal  are  reckoned  but  as  one,  and  consequently  sell  but  at  half 
the  price  of  ducks.  .  .  .  The  account  of  the  numbers  here  mentioned 
relates  only  to  those  that  were  sent  to  the  capital.  It  was  customary 
formerly  to  have  in  the  feus  an  annual  driving  of  the  young  ducks 
before  they  took  wing.  Numbers  of  people  assembled,  who  beat  a 
vast  tract,  and  forced  the  birds  into  a  net  placed  at  the  spot  where 
the  sport  was  to  terminate.  A  hundred  and  fifty  dozens  have  been 
taken  at  once ;  but  this  practice  being  supposed  to  be  detrimental, 
has  been  abolished  by  act  of  parliament."  Selby  observes  upon  this, 
that  the  same  district  at  the  present  time  does  not  produce  perhaps 
a  dozen  broods  in  the  year. 


Bill  of  Mallard  (Boschas  domestica),  Swainson. 

Mr.  Waterton  has  pointed  out  that  the  duck  and  the  drake  are 
clothed  in  the  same  plumage  only  for  a  very  short  time  in  the 
summer.  Mr.  Selby's  observations  on  the  change  of  plumage  are 
referred  to  under  the  account  of  the  Pintail. 

The  trachea  of  the  Mallard  has  at  its  lower  extremity  a  labyrinth 
much  larger  than  that  of  the  Gadwall,  but  not  unlike  it ;  the  tube 
does  not  differ  much  in  diameter  throughout  its  length. 

The  Wild  Duck  is  widely  spread  over  a  considerable  portion  of  the 
globe.  Few  of  the  temperate  and  arctic  regions  are  without  it. 
Temminck  places  its  habitation  in  the  northern  countries,  and 
observes  that  it  is  known  as  a  bird  of  passage  nearly  throughout 
Europe,  haunting  rivers,  lakes,  and  marshes.  Prince  C.  L.  Bonaparte 
('  Specchio  Comparativo  ')  mentions  it  as  very  common  near  Rome  in 
winter. 

The  Wild  Duck  feeds  on  fishes,  fry  or  spawn,  slugs,  water-insects, 
aquatic  plants,  their  seeds,  and  all  sorts  of  grain  (Temminck) — 
insects,  worms,  slugs,  and  all  kinds  of  grain,  &c.  (Selby.) 

"In  a  natural  state,"  says  Selby,  "  wild  ducks  always  pair,  though 
in  a  state  of  domestication  they  are  observed  to  be  polygamous.  The 
pairing  takes  place  towards  the  end  of  February  or  beginning  of 
March,  and  they  continue  associated  till  the  female  begins  to  sit, 
when  the  male  deserts  her,  joining  others  of  his  own  sex  similarly 
situated;  so  that  it  is  usual  to  see  the  mallards,  after  May,  in  small 
flocks  by  themselves.  About  this  time  also  they  begin  to  undergo 
the  changes  of  colour  that  assimilate  them  in  a  great  degree  to  the 
female,  and  which  is  retained  till  the  period  of  the  autumnal  or 
general  moult.  The  care  of  the  young  thus  devolves  entirely  upon 
the  duck,  and  is  not  partaken  by  the  male,  as  Wilson  and  others 
appear  to  think ;  and  this  fact  I  have  had  frequent  opportunities  of 
verifying,  as  many  wild  ducks  annually  breed  upon  the  edges  of  our 
Northumbrian  moors,  and  the  young  broods  are  of  course  frequently 
under  inspection  as  they  descend  the  rivulets  to  the  lower  marshy 
parts  of  the  country.  The  nest  of  the  wild  duck  is  generally  made 
in  some  dry  spot  of  the  marshes,  and  not  far  from  water,  to  which 
she  can  lead  her  progeny  as  soon  as  hatched.  It  is  composed  of 
withered  grass  and  other  dry  vegetable  matter,  and  usually  concealed 
from  view  by  a  thick  bush  or  some  very  rank  herbage,  though  other 
and  very  dissimilar  situations  are  occasionally  chosen,  as  several 
instances  have  been  recorded  where  they  have  deposited  their  eggs  on 
the  fork  of  a  large  tree,  or  in  some  deserted  nest.  Such  an  instance 
once  occurred  within  my  knowledge,  and  near  my  own  residence, 
where  a  wild  duck  laid  her  eggs  in  the  old  nest  of  a  crow,  at  least 
thirty  feet  from  the  ground.  At  this  elevation  she  hatched  her 
young ;  and  as  none  of  them  were  found  dead  beneath  the  tree,  it  is 
presumed  she  carried  them  safely  to  the  ground  in  her  bill,  a  mode 
of  conveyance  known  to  be  frequently  adopted  by  the  Eider-Duck." 
Montagu  ('Ornith.  Diet.'  Suppl.)  says,  "We  have  been  assured  by  a 
person  of  undoubted  veracity  that  a  half-domesticated  duck  made  a 
nest  in  Rumford  Tower,  hatched  her  young,  and  brought  them  down 
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in  safety  to  a  piece  of  water  at  a  considerable  distance.  Others  have 
been  known  to  breed  in  trees  ;  and  we  recollect  the  nest  of  this  bird 
being  found  in  the  head  of  an  old  pollard  willow,  impending  the 
water,  from  whence  the  young  might  readily  drop  unhurt  into  their 
natural  element.  Mr.  Tunstall  mentions  one,  at  Etchinghain,  in 
Sussex,  which  was  found  sitting  upon  nine  eggs,  on  an  oak-tree, 
twenty-five  feet  from  the  ground  :  and  the  author  of  the  '  Rural 
Sports  '  records  an  instance  of  one  taking  possession  of  the  nest  of  a 
hawk  in  a  large  oak.  To  these  we  can  add,  upon  the  testimony  of  a 
gentleman  of  the  strictest  veracity,  that  out  of  a  large  flock  of  half- 
domesticated  ducks,  one  deposited  her  eggs  in  the  principal  fork  of  a 
large  tree  near  his  house."  The  eggs  are  10  to  14,  of  a  bluish- 
white  ;  the  female,  when  she  quits  the  nest  for  food,  covers  them  with 
down  and  other  substances. 

In  a  domesticated  state  it  is  most  widely  distributed.  All  the 
varieties  that  the  fancy  of  the  breeder  can  produce  are  to  be  seen  in 
the  various  poultry -yards.  To  say  nothing  of  the  Aylesbury  and 
other  breeds,  where  size  and  delicacy  of  fiesh  have  been  principally 
considered,  we  find  penguin  ducks  standing  nearly  erect,  hooked-bill 
ducks,  and  even  a  variety  where  the  caprice  of  man  has  succeeded  in 
nearly  obliterating  the  webs  of  the  feet,  and  curtailing  the  bill  till  it 
has  lost  its  spatulate  shape  and  is  become  a  deformity,  bearing  some 
resemblance  to  the  bill  of  a  common  fowl.  Some  of  these  birds  have 
been  shown  as  the  offspring  of  a  cock  and  a  duck,  we  need  hardly 
say,  without  the  slightest  foundation  for  the  monstrous  assertion. 
Selby  observes,  that  in  the  domesticated  varieties  the  peculiar  specific 
distinction  of  the  curled  feathers  of  the  tail  is  still  retained.  In  China 
and  the  other  countries  of  the  East,  numbers  of  ducks  are  hatched 
by  artificial  means. 

Latham  states  that  the  male  Muscovy  Duck  and  common  duck  will 
breed  together.  The  young  bear  a  greater  resemblance  to  the 
common  duck  than  to  the  Muscovy  Duck. 

Mareca,  Stephens. — In  '  Fauna  Boreali-Americana,'  Mr.  Swainson 
places  the  genera  Mareca  and  Dendronessa  in  his  sub-family  Anatince. 


Bill  of  Widgeon  {Mareca). 
Selby  says  that  the  Widgeons  are  distinguished  from  the  Teals  by  a 
much  shorter  and  less  cylindrical  bill ;  and  from  the  Ducks,  by  that 
member  becoming  more  contracted  and  narrow,  instead  of  widening 
towards  its  tip.  The  laminse  of  the  bill  are  also  broader  and  set 
wider  apart,  approaching  in  form  nearer  to  those  of  the  sub-family 
Anserina.  These  birds,  he  adds,  also  vary  in  their  habits,  for  instead 
of  searching  and  sifting  the  mud  with  their  bills  for  insects,  seeds,  &c, 
upon  which  food  most  of  the  other  genera  live,  they  subsist  princi- 
pally on  grasses  and  vegetable  diet,  which  they  pluck  in  the  same 
manner  as  geese.  Their  flight  is  strong  and  swift,  and  they  have  a 
peculiar  shrill  whistling  call-note.  In  the  shape  of  the  tracheal 
labyrinth  they  resemble  the  Pintail  more  than  any  other  species  :  the 
middle  feathers  of  the  tail  are  also  acute,  and  considerably  longer 
than  the  rest. 

M.  Americana  (Stephens),  American  Widgeon.  This  is  the  Anas 
Americana  of  Gmelin  and  of  Sabine,  in  Frankland's  'Journal,'  and 
Atheekemow-weeshep  of  the  Cree  Indians. 

The  following  is  a  description  of  a  male  killed  on  the  Saskatchewan, 
May,  1827  : —  A  white  band  from  the  forehead  to  the  nape,  bounded 
behind  the  eye  by  a  broad  dark-green  patch,  which  ends  in  the  nuchal 
crest.  Upper  part  and  sides  of  the  breast  brownish-red,  glossed  with 
gray.  Base  of  the  neck  above,  interscapulars,  scapulars,  and  flanks, 
minutely  undulated  with  brownish-red  and  black ;  hind  part  of  the 
back  undulated  in  a  similar  manner  with  clove-brown  and  white,  the 
latter  colour  prevailing  on  the  tail-coverts.  Lesser  wing-coverts, 
primaries,  and  tail,  clove-brown  ;  intermediate  and  greater  coverts, 
sides  of  the  rump,  breast,  and  belly,  pure  white.  Speculum  velvet- 
black  below,  duck-green  above,  bounded  superiorly  with  black  and 
posteriorly  with  white.    Exterior  webs  of  the  tertiaries,  and  lateral 


and  inferior  tail-coverts,  greenish-black,  the  first  bordered  with  white. 
Bill  bluish-gray,  bordered  and  tipped  with  black. 

The  bill  is  particularly  short,  being  not  so  long  as  the  head,  armed 
with  laminas  resembling  those  of  the  mallard.  Plumage  of  the  nape 
somewhat  lengthened.  Wings,  above  an  inch  shorter  than  the 
acutely-pointed  tail,  which  consists  of  14  feathers.  Total  length,  23 
inches.  The  female  has  the  upper  plumage  dark  liver-brown,  edged 
and  remotely  barred  with  pale-brown  and  white.  The  intermediate 
wing-coverts  are  merely  edged  with  white,  and  there  is  no  green  on 
the  head.  Tail,  shorter  and  not  so  tapering.  Total  length  about  two 
inches  less  than  the  male.  (Richardson.) 


American  Widgeon  {Mareca  Americana). 


Wilson  says  this  bird  is  very  common  in  winter  along  the  whole 
coast  from  Florida  to  Rhode  Island  ;  but  most  abundant  in  Carolina, 
where  it  frequents  the  rice  plantations.  In  Martinico  great  flocks 
take  short  flights  from  one  rice-field  to  another  during  the  rainy 
season,  and  are  much  complained  of  by  the  planters.  They  are  said 
to  be  in  great  plenty  in  St.  Domingo  and  Guyana,  where  they  are 
called  Vingeon  or  Gingeon.  Are  said  sometimes  to  perch  on  trees. 
Feed  in  company  (but  little  in  the  day),  and  have  a  sentinel  on  the 
watch.  Come  out  from  their  hiding-places  in  the  evening.  Are  not 
known  to  breed  in  any  part  of  the  United  States.  Are  common  in 
the  winter  months  along  the  bays  of  Egg  Harbour  and  Cape  May, 
and  also  those  of  the  Delaware.  They  leave  their  places  in  April,  and 
appear  upon  the  coast  of  Hudson's  Bay  in  May,  as  soon  as  the  thaws 
come  on,  chiefly  in  pairs  ;  lay  there  only  from  six  to  eight  eggs,  and 
feed  on  flies  and  worms  in  the  swamps  ;  depart  in  flocks  in  autumn. 
(Wilson  here  quotes  Hutchins.)  Wilson  further  states,  that  the 
Widgeon  is  extremely  fond  of  the  tender  roots  of  that  particular  species 
of  aquatic  plant  on  which  the  Canvass-Back  Duck,  so  abundant  in 
Chesapeak  Bay,  feeds.  The  Widgeon  is  ita  constant  companion ;  and 
the  Widgeon,  which  never  dives,  watches  the  moment  of  the  Canvass- 
Back's  rising  with  the  morsel  for  which  the  latter  bird  has  dived,  and 
before  he  has  his  eyes  well  opened,  snatches  it  and  makes  off.  On 
this  account  the  Canvass-Backs  and  Widgeons,  or,  as  they  are  called 
round  the  bay,  Bald  Pates,  live  in  a  state  of  perpetual  contention. 

Dendronessa  (Swainson). — Head  crested.  Bill  as  high  at  the  base 
as  it  is  broad;  towards  the  tip  narrow  and  contracted.  Nostrils 
placed  towards  the  middle  of  the  bill.  Tertial  feathers  ornamented. 
Feet  as  in  Anas.  Type,  Dendronessa  galericulata,  Chinese  Teal. 
Edwards,  pi.  102. 

Mr.  Swainson,  who  thus  characterises  the  genus,  observes  ('  Fauna 
Boreali-Americana')  that  "this  is  obviously  the  Rasorial  type  of  the 
Anatince.  The  D.  sponsa,  by  the  lateral  advancement  of  the  bill 
towards  the  eye,  is  a  more  aberrant  species,  and  shows  the  connection 
of  the  group  to  Somateria." 

D.  sponsa  (Swainson),  the  Summer-Duck.  This  is  the  Wood- 
Duck  of  Audubon,  Ansee-awmo  of  the  Chippeways,  Anas  sponsa  of 
Linnaeus. 

The  following  is  a  description  of  a  male  killed  at  Cumberland 
House,  lat.  54°;  June,  1827.  Head  above  and  space  between  the 
eye  and  bill  glossy  dark-green  ;  cheeks  and  a  large  patch  on  the  sides 
of  the  throat  purple,  with  blue  reflections ;  pendent  occipital  crest  of 
green  and  auricula  purple,  marked  with  two  narrow  white  lines,  one 
of  them  terminating  behind  the  eye,  the  other  extending  over  the 
eye  to  the  bill ;  sides  of  the  neck  purplish-red,  changing  on  the  front 
of  the  neck  and  sides  of  the  breast  to  brown,  and  there  spotted  with 
white.  Scapulars,  wings,  and  tail,  exhibiting  a  play  of  duck-green, 
purple,  blue,  and  velvet-black  colours ;  interscapulars,  posterior  part 
of  the  back,  rump,  and  upper  tail-coverts,  blackish  green  and  purple  ; 
several  of  the  lateral  coverts  reddish-orange ;  a  hair-like,  splendent, 
reddish-purple  tuft  on  each  side  of  the  rump  ;  the  under  coverts 
brown.  Chin,  throat,  a  collar  round  the  neck,  a  crescentic  bar  on 
the  ears,  the  middle  of  the  breast,  and  whole  of  the  abdomen,  white. 
Flanks  yellowish-gray,  finely  undulated  with  black ;  the  tips  of  the 
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long  feathers,  and  also  those  on  the  shoulder,  broadly  barred  with 
white  and  black.  Inner  wing-coverts  white,  barred  with  brown. 
Almost  all  the  coloured  plumage  shows  a  play  of  colours  with 
metallic  lustre.  Bill  red ;  a  space  between  the  nostrils,  its  tip, 
margins,  and  lower  mandible,  black.    Legs  orange-coloured. 


Bill  of  Summer-Duck  (Demlroncssa  sponsa),  Swainson. 

The  bill  shorter  than  the  head ;  considerably  narrowed  towards  the  tip, 
like  that  of  the  Eider  ;  its  height  at  the  rictus  greater  than  its  width  ; 
its  frontal  angles  prolonged.  Mandibles  strongly  toothed.  Unguis 
strong,  arched  or  hooked.  Nostrils  large,  pervious,  lateral.  Fore- 
head sloping.  Occipital  crest  long  and  pendent.  Wings  shorter  than 
the  tail,  which  consists  of  16  wide  rounded  feathers.  Total  length 
21  inches.  The  female  wants  the  fine  linen  on  the  flanks  and  the  hair- 
like tufts  on  the  sides  of  the  rump.  She  has  a  shorter  crest ;  and  the 
plumage  is  less  vivid,  especially  about  the  head,  where  it  is  mostly 
brown.  (Richardson.) 


Summer-Duck  (Dendro/iessa  sponsa),  male. 


Audubon  states  that  this  species  ranges  over  the  whole  extent  of 
the  United  States,  and  that  he  saw  it  in  all  parts,  from  Louisiana  to 
the  confines  of  Maine,  and  from  the  vicinity  of  the  Atlantic  coasts 
as  far  inland  as  hia  travels  extended.  It  also  occurs  sparingly  during 
the  breeding  season  in  Nova  Scotia ;  but  farther  north  he  did  not 
observe  it.  Everywhere  in  this  immense  tract  he  found  it  an  almost 
constant  resident ;  for  some  spend  the  winter  even  in  Massachusetts, 
and  far  up  the  warm  spring  waters  of  brooks  on  the  Missouri.  It 
confines  itself  however  entirely  to  fresh-water,  preferring  at  all  times 
the  secluded  retreats  of  the  ponds,  bayous,  or  creeks,  that  occur  so 
profusely  in  the  woods.  Well  acquainted  with  man,  they  carefully 
avoid  him,  unless  during  the  breeding  seascn,  when,  if  a  convenient 
spot  is  found  by  them,  they  will  even  locate  themselves  about  the 
miller's  dam. 

Catesby  says  that  the  Summer-Ducks  breed  in  Virginia  and 
Carolina,  and  make  their  nests  in  the  holes  of  talT  trees  (made  by 
Woodpeckers)  growing  in  water,  particularly  cypress  trees.  "  While 
they  are  young  and  unable  to  fly,  the  old  ones  carry  them  on  their 
backs  from  their  nests  into  the  water ;  and  at  the  approach  of  danger, 
they  fix  with  their  bills  on  the  backs  of  the  old  ones,  which  fly  away  j 


with  them."  Audvibon's  evideuce,  which  we  here  give,  differs  from 
that  of  Catesby  in  some  particulars.  "  The  Wood-Duck  breeds  in 
the  Middle  States  about  the  beginning  of  April,  in  Massachusetts  a 
month  later,  and  in  Nova  Scotia  or  on  our  northern  lakes  seldom  before 
the  first  days  of  June.  In  Louisiana  and  Kentucky,  where  I  have 
had  better  opportunities  of  studying  their  habits  in  this  respect,  they 
generally  pair  about  the  1st  of  March,  sometimes  a  fortnight  earlier. 
I  never  knew  one  of  these  birds  to  form  a  nest  on  the  ground  or  on 
the  branches  of  a  tree.  They  appear  at  all  times  to  prefer  the  hollow 
broken  portion  of  some  large  branch,  the  hole  of  our  lai-gest  wood- 
pecker (Picas  principalis),  or  the  deserted  retreat  of  the  fox  squirrel ; 
and  I  have  been  frequently  surprised  to  see  them  go  in  and  out  of  a 
hole  of  any  one  of  these,  when  their  bodies  while  on  win;;  seemed  to 
be  nearly  half  as  large  again  as  the  aperture  within  which  they  had 
deposited  their  eggs.  Once  only  I  found  a  nest  (with  ten  eggs)  in  the 
fissure  of  a  rock  on  the  Kentucky  river,  a  few  miles  below  Frankfort. 
Generally  however  the  holes  to  which  they  betake  themselves  are 
either  over  deep  swamps,  above  cane-brakes,  or  broken  branches  of 
high  sycamores,  seldom  more  than  40  or  50  feet  from  the  water. 
They  are  much  attached  to  their  breeding  places,  and  for  three  succes- 
sive years  I  found  a  pair  near  Henderson,  in  Kentucky,  with  eggs  iu 
the  beginning  of  April,  in  the  abandoned  nest  of  an  ivory-billed  wood- 
pecker. The  eggs,  which  are  from  six  to  fifteen,  according  to  the  age 
of  the  bird,  are  placed  on  dry  plants,  feathers,  and  a  scanty  portion 
of  down,  which  I  believe  is  mostly  plucked  from  the  breast  of  the 
female.  They  are  perfectly  smooth,  nearly  elliptical,  of  a  light  colour 
between  buff  and  pale  green,  two  inches  in  length  by  one  and  a  half 
in  diameter;  the  shell  is  about  equal  in  firmness  to  that  of  the 
mallard's  egg,  and  quite  smooth.  No  sooner  has  the  female  completed 
her  set  of  eggs  than  she  is  abandoned  by  her  mate,  who  now  joins 
others,  which  form  themselves  into  considerable  flocks,  and  thus 
remain  apart  until  the  young  are  able  to  fly,  when  old  and  young  of 
both  sexes  come  together,  and  so  remain  until  the  commencement  of 
the  next  breeding  season.  In  all  the  nests  which  I  have  examined,  I 
bave  been  rather  surprised  to  find  a  quantity  of  feathers  belonging  to 
birds  of  other  species,  even  those  of  the  domestic  fowl,  and  particu- 
larly of  the  wild  goose  and  wild  turkey.  On  coming  upon  a  nest 
with  eggs  when  the  bird  was  absent  in  search  of  food,  I  have  always 
found  the  eggs  covered  over  with  feathers  and  down,  although  quite 
out  of  sight  in  the  depth  of  a  woodpecker's  or  squirrel's  hole.  On 
the  contrary,  when  the  nest  was  placed  in  the  broken  branch  of  a 
tree,  it  could  easily  be  observed  from  the  ground,  on  account  of  the 
feathers,  dead  sticks,  and  withered  grasses  about  it.  If  the  nest  is 
placed  immediately  over  the  water,  the  young,  the  moment  they  are 
hatched,  scramble  to  the  mouth  of  the  hole,  launch  into  the  air  with 
their  little  wings  and  feet  spread  out,  and  drop  into  their  favourite 
element ;  but  whenever  their  birthplace  is  at  some  distance  from  it 
the  mother  carries  them  to  it  one  by  one  in  her  bill,  holding  them  so 
as  not  to  injure  their  yet  tender  frame.  On  several  occasions  how- 
ever when  the  hole  was  thirty,  forty,  or  more  yards  from  a  bayou  or 
other  piece  of  water,  I  observed  that  the  mother  suffered  the  young 
to  fall  on  the  grasses  and  dried  leaves  beneath  the  tree,  and  after- 
wards led  them  directly  to  the  nearest  edge  of  the  next  pool  or 
creek." 

B.  galericulata  and  D.  sponsa  breed  freely  in  captivity.  Both 
species  have  produced  several  broods  in  the  Gardens  of  the  Zoological 
Society  in  the  Regent's  Park,  where  most  of  the  Anatince  are  exhibited. 
The  latter  has  also  bred  in  St.  James's  Park,  where  they  and  other 
Anatinm  may  be  always  seen. 


Mandarin  Duck  [Dcndroncssa  galericulata),  male. 


Colonel  Sykes,  in  his  '  Catalogue  of  Birds  observed  in  the  Dukhun ' 
(Deccan),  enumerates  the  following  British  Anatina — Anas  strepera, 
Linn.,  males  identical  with  specimens  in  the  British  Museum,  from 


429 


DUCKS. 


DUCKS. 


130 


Kent;  no  females  for  comparison ;  numerous  in  Dukhun  ;  Rhynchaspis 
virescens,  Leach,  Manuscripts,  Anas  clypeata,  Linn. ;  identical  with 
British  specimens  of  the  common  Shoveler,  but  differing  from  the 
description  of  that  bird  in  Shaw;  Mareca  fistularis,  Steph.,  Anas 
Penelope,  Linn.,  Widgeon,  absolutely  identical  with  specimens  from 
Devonshire;  Querquedula Circia,  Steph.,  Anas  Circia,  Linn.,  Garganey, 
identical  with  British  specimens ;  Querquedula  crecca,  Anas  crecca, 
Linn.,  Common  Teal,  identical  with  male  and  female  British  speci- 
mens. 

Mr.  Keith  Abbott  ('Zool.  Proc.,'  1834),  in  his  'List  of  Trebizond 
Birds,'  enumerates  Anas  Boschas,  Linn.,  the  Mallard,  as  almost  uni- 
versal ;  and  A.  Querquedula,  Linn.,  which  is  noted  as  inhabiting 
India  as  well  as  Europe,  and  as  common  in  the  Himalaya  range. 

The  sub-family  Fuligulinaz  includes  the  genera  Somateria,  Oidemia, 
Fuligula,  Clangula,  and  Harclda. 

The  Fuligulina,  or  Sea-Ducks,  as  they  have  been  not  inaptly  named, 
frequent  the  sea  principally  ;  but  many  of  them  are  to  be  found  in 
the  fresh-water  lakes  and  rivers  where  the  water  is  deep.  The  plu- 
mage is  very  close  and  thick  in  comparison  with  that  of  the  True 
Ducks  (Anatince),  and  the  covering  of  the  female  differs  much  in  hue 
from  that  of  the  male,  which  when  adult  undergoes  but  little  change 
in  its  dress  from  the  difference  of  season.  The  young  resemble  the 
female  in  their  feathered  garb,  r.nd  do  not  assume  the  adult  plumage 
till  the  second  or  third  year.  Moulting  takes  place  twice  a  year, 
without  change  of  colour.  In  the  male  the  capsule  of  the  trachea  is 
large. 

The  Sea-Ducks  are  not  good  walkers,  on  account  of  the  backward 
position  of  their  feet,  but  they  run,  or  rather  shuffle  along  rapidly, 
though  awkwardly.  They  swim  remarkably  well,  though  low  in  the 
water,  and  excel  in  diving,  whether  for  amusement,  safety,  or  food, 
which  last  consists  of  insects,  mollusks,  the  fry  of  fish,  and  marine  or 
other  aquatic  vegetables.  They  take  wing  unwillingly  as  a  security 
from  danger,  relying  more  confidently  on  their  powers  of  diving  and 
swimming  as  the  means  of  escape  than  on  those  of  flight.  Though 
they  are  often  strong,  steady,  rapid,  and  enduring  in  their  passage 
through  the  air,  they  generally  fly  low,  laboriously,  and  with  a  whist- 
ling sound. 

This  sub-family  may  be  considered  to  be  monogamous,  and  the 
nest  is  frequently  made  near  the  fresh  waters ;  the  female  alone 
incubating,  though  both  parents,  in  several  of  the  species  at  least, 
strip  the  down  from  their  breasts  as  a  covering  for  the  eggs,  which 
are  numerous. 

The  North  may  be  considered  the  great  hive  of  the  Fuligulince ; 
though  some  of  the  forms  are  spread  over  the  greater  part  of  the 
globe.  Large  flocks  are  seen  to  migrate  periodically,  keeping  for  the 
most  part  the  line  of  the  sea-coast,  and  flying  and  feeding  generally 
by  night,  though  often,  especially  in  hazy  or  blowing  weather,  by  day. 

Somateria  (Leach). — Bill  small,  with  the  base  elevated  and  extending 
up  the  forehead,  where  a  central  pointed  line  of  feathers  divides  it ; 
the  anterior  extremity  narrow  but  blunt ;  nostrils  mesial ;  neck 
thick ;  wings  short ;  tertiaries  long,  and  generally  with  an  outward 
curve,  so  as  to  overlie  the  primaries.  Tail  moderate,  consisting  of 
14  feathers. 

This  genus  is  peculiarly  marine.  Sir  John  Richardson,  whose 
opportunities  of  observing  the  northern  birds  were  so  great  and  so 
well  used,  says  that  Somateria  spectabilis  and  S.  mollissima  are  never, 
as  he  believes,  seen  in  fresh  water ;  their  food  consisting  mostly  of 
the  soft  Mollusca  in  the  Arctic  Sea.  They  are,  he  says,  only  partially 
migratory,  the  older  birds  seldom  moving  farther  southward  in 
winter  than  to  permanent  open  water.  He  states  that  some  Eider- 
Ducks  pass  that  season  on  the  coast  of  New  Jersey,  but  that  the 
King-Ducks  (S.  spectabilis)  have  not  been  seen  to  the  southward  of 
the  59th  parallel.  Audubon  however  says  that  in  the  depth  of  winter 
the  latter  have  been  observed  off  the  coast  of  Halifax  in  Nova  Scotia, 
and  Newfoundland,  and  that  a  few  have  been  obtained  off  Boston, 
and  at  Eastport  in  Maine. 

The  genus  is  remarkable  for  the  high  development  of  the  exqui- 
sitely soft  and  elastic  down  so  valuable  in  commerce,  and  so  essential 
to  the  keeping  up  of  the  proper  balance  of  animal  heat  in  the  icy 
regions  inhabited  by  these  birds. 

S.  mollissima  (A  nas  mollissima,  Linn.),  the  Eider-Duck.  This  is  the 
Oie  a  Duvet  ou  Eider  of  the  French  ;  Eider-Gans  and  Eiter-Ente  of 
the  Germans;  Oca  Settentrionale  of  the  Italians  (•  Stor.  degli  Ucc.'); 
the  Eider-Goose,  Eider-Duck,  St.  Cuthbert's  Duck,  Cuthbert  Duck  or 
Cutbert  Duck,  Great  Black  and  White  Duck,  and  Colk  Winter  Duck, 
of  the  British  ;  Hwyad  fwythblu  of  the  Welsh ;  Dunter  Duck  of  the 
Hudson's  Bay  residents ;  and  Mittek  of  the  Esquimaux. 

The  following  is  Sir  John  Richardson's  description  of  a  male  killed 
June  14,  1822,  at  Winter  Island,  66°  11^'  N.  lat.  :— Circumference  of 
the  frontal  plates,  forehead,  crown,  and  under  eye-lid,  deep  Scotch 
blue ;  hind  head,  nape,  and  temples,  siskin-green.  Stripe  on  the  top 
of  the  head,  cheeks,  chin,  neck,  breast,  back,  scapulars,  lesser  coverts, 
curved  tertiaries,  sides  of  the  rump,  and  under  wing-coverts,  white  ; 
the  tertiaries  tinged  with  greenish-yellow,  and  the  breast  with  buff. 
Greater  coverts,  quills,  rump,  tail  and  its  coverts,  and  the  under 
plumage,  pitch  black ;  the  end  of  the  quills  and  tail  fading  to  brown. 
Bill,  oil-green.    Legs,  greenish-yellow. 


The  bill  is  prolonged  on  the  lengthened  depressed  forehead  into 
two  narrow  flat  plates  that  are  separated  by  an  angular  projec- 
tion of  the  frontal  plumage.  Nostrils  not  pervious.  Neck  short  and 
thick.  Wings  nearly  three  inches  shorter  than  the  tail.  Hind  toe 
attenuated  posteriorly  into  a  broad  lobe.  '  The  length  of  this  bird  was 
'25  inches  6  lines.  The  female  is  pale  rufous  or  yellowish  brown  with 
black  bars ;  wing-coverts  black  with  ferruginous  edges ;  greater 
coverts  and  secondaries  with  narrow  white  tips ;  head  and  upper  part 
of  the  neck  striped  with  dusky  lines ;  beneath,  brown  with  obscure 
darker  blotches. 


Bill  of  Eider-Duck  (Somateria  mollissima). 


The  young  at  the  age  of  a  week  are  of  a  dark  mouse-colour,  thickly 
covered  with  soft  warm  down. 

The  young  male  is  like  the  female  ;  and  does  not  appear  in  the  full 
adult  male  plumage  till  the  fourth  year. 

The  icy  seas  of  the  north  appear  to  be  the  principal  localities  ol 
this  species.  Colonel  Sabine  enumerates  it  among  the  animals  which 
were  met  with  during  the  period  in  which  the  expedition  under 
Captain  Parry  remained  within  the  arctic  circle.  He  mentions  it  as 
abundant  on  the  shores  of  Davis's  Strait  and  Baffin's  Bay ;  but  adds 
that,  deriving  its  food  principally  from  the  sea,  it  was  not  met  with 
after  the  entrance  of  the  ships  into  the  Polar  Ocean,  where  so  little 
open  water  is  found.  The  females  were  without  the  bands  on  the 
wings  described  by  authors.  ('  Appendix  to  Captain  Sir  W.  E.  Parry's 
First  Voyage,'  1819-20.)  Captain  Lyon  saw  the  Eider  in  Duke  of 
York's  Bay.  ('Journal.')  Sir  James  Ross  ('Appendix  to  Captain  Sir 
John  Ross's  Last  Voyage')  notices  vast  cumoers  of  the  King-Duck  as 
resorting  annually  to  the  shores  and  islands  of  the  arctic  regions  in 
the  breeding  season,  and  as  having  on  many  occasions  afforded  a 
valuable  and  salutary  supply  of  fresh  provision  to  the  crews  of  the 
vessels  employed  in  those  seas.  Speaking  of  the  Eider-Duck  he  says 
it  is  so  similar  in  its  habits  to  the  King-Duck  that  the  same  remarks 
apply  equally  to  both.  In  Lapland,  Norway,  Iceland,  Greenland,  and  at 
Spitzbergen,  the  Eider-Duck  is  very  abundant ;  and  it  abounds  also  at 
Behring's  Island,  the  Kuriles,  the  Hebrides,  and  Orkneys.  In  Sweden 
and  Denmark  it  is  said  to  be  more  rare,  and  in  Germany  to  be  only 
observed  as  a  passenger.  Temminck  states  that  the  young  only  are 
seen  on  the  coasts  of  the  ocean,  and  that  the  old  ones  never  show 
themselves.  Sir  James  Ross,  in  the  '  Appendix '  above  alluded  to, 
speaking  of  the  eider-down,  says  that  the  down  of  the  King-Duck  is 
equally  excellent,  and  is  collected  in  great  quantities  by  the  inhabit- 
ants of  the  Danish  colonies  in  Greenland,  forming  a  valuable  source 
of  revenue  to  Denmark.  A  vast  quantity  of  this  down,  he  adds,  is 
also  collected  on  the  coast  of  Norway  and  in  some  parts  of  Sweden. 
The  Eider-Duck  is  found  throughout  Arctic  America,  and  is  said  to 
wander  in  severe  winters  as  far  south  to  sea  as  the  capes  of  the  Dela- 
ware. From  November  to  the  middle  of  February  small  numbers 
of  old  birds  are  usually  seen  towards  the  extremities  of  Massachusetts 
Bay  and  along  the  coast  of  Maine.  A  few  pairs  have  been  known  to 
breed  on  some  rocky  islands  beyond  Portland,  and  M.  Audubon  found 
several  nesting  on  the  island  of  Grand  Manan  in  the  Bay  of  Fundy. 
Prince  Bonaparte  notes  it  as  rare  and  adventitious  in  the  winter  at 
Philadelphia.  The  most  southern  breeding-place  in  Europe  is  said 
to  be  the  Fern  or  Farn  Isles  on  the  coast  of  Northumberland. 

Willughby,  quoting  Wormius,  says  that  the  Eider-Ducks  "build 
themselves  nests  on  the  rocks,  and  lay  good  store  of  very  savoury 
and  well-tasted  eggs;  for  the  getting  of  which  the  neighbouring 
people  let  themselves  down  by  ropes  dangerously  enough,  and  with 
the  same  labour  gather  the  feathers  (Eider-Dun  our  people  call 
them),  which  are  very  soft  and  fit  to  stuff  beds  and  quilts  ;  for  in  a 
small  quantity  they  dilate  themselves  much  (being  very  springy),  and 
warm  the  body  above  any  others.    These  birds  are  wont  at  set  time.* 
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to  moult  their  feathers,  enriching  the  fowlers  with  this  desirable 
merchandise."  Willughby  also  remarks  that  "  when  its  young  ones 
are  hatched  it  takes  them  to  the  sea,  and  never  looks  at  land  till  next 
breeding  time,  nor  is  seeu  anywhere  about  our  coasts."  This  early 
account  is  in  the  main  correct,  but  there  are  two  kinds  of  eider-down 
— the  live-down,  as  it  is  termed,  and  the  dead-down ;  the  latter, 
which  is  considered  to  be  very  inferior  in  quality,  is  that  taken  from 
the  dead  bird.  The  down  of  superior  quality,  or  live-down,  is  that 
which  the  duck  strips  from  herself  to  cherish  her  eggs.  Its  lightness 
and  elasticity  are  such,  it  is  asserted,  that  two  or  three  pounds  of  it 
squeezed  into  a  ball  which  may  be  held  in  the  hand,  will  swell  out  to 
such  an  extent  as  to  fill  a  case  large  enough  for  the  foot  covering  of  a 
bed.  It  is  collected  in  the  following  manner : — The  female  is  suffered 
to  lay  her  five  or  six  eggs,  which  are  about  three  inches  in  length  and 
two  in  breadth.  These,  which  are  very  palatable,  are  taken,  and 
fhe  strips  herself  a  second  time  to  supply  the  subsequent  eggs.  If 
this  second  batch  be  abstracted,  the  female  being  unable  to  supply  any 
more  down,  the  male  plucks  his  breast,  and  his  contribution  is  known 
by  its  pale  colour.  The  last  deposit,  which  rarely  consists  of  more 
than  two  or  three  eggs,  is  always  left ;  for  if  deprived  of  this  their 
last  hope  the  bereaved  birds  forsako  the  inhospitable  place;  whereas, 
if  suffered  to  rear  their  young,  the  parents  return  the  following  year 
with  their  progeny.  The  quantity  of  down  afforded  by  one  female 
during  the  whole  period  of  laying  is  stated  at  half  a  pound  neat,  the 
quantity  weighing  nearly  a  pound  before  it  is  cleansed.  Of  this  down 
Troil  statts  that  the  Iceland  Company  sold  in  one  year  (1750)  as  much 
as  brought  850?.  sterling,  besides  what  was  sent  to  Gluckstadt. 


Eider-Duck  {Sumateria  mollissima),  male  and  female. 


The  haunts  of  birds  capable  of  producing  so  valuable  an  article  are 
not  unlikely  to  be  objects  of  peculiar  care.  We  accordingly  find  that 
in  Iceland  and  Norway  the  districts  resorted  to  by  them  are  reckoned 
valuable  property,  and  are  strictly  preserved.  Every  one  is  anxious 
to  induce  the  Eiders  to  take  up  their  position  on  his  own  estate ;  and 
when  they  show  a  disposition  to  settle  on  any  islet  the  proprietor  has 
been  known  to  remove  the  cattle  and  dogs  to  the  mainland  in  order 
tc  make  way  for  a  more  valuable  stock  which  might  be  otherwise 
disturbed.  In  some  cases  artificial  islets  have  been  made  by  separating 
promontories  from  the  continent ;  and  these  eider-tenements  are 
handed  down  from  father  to  son  like  any  other  inheritance.  Not- 
withstanding all  this  care  to  keep  the  birds  undisturbed,  they  are  not, 


as  we  shall  presently  see,  scared  by  the  vicinity  of  man,  in  some  places 
at  least.  We  proceed  to  give  the  personal  observations  of  some  of 
those  who  have  visited  eider-settlements  : — "  When  I  visited  the 
Farn  Isles,"  writes  Pennant  (it  was  on  the  15th  of  July,  1769),  "J. 
found  the  ducks  sitting,  and  took  some  of  the  nests,  the  base  of  which 
was  formed  of  sea-plants  and  covered  with  the  down.  After  separating 
it  carefully  from  the  plants  it  weighed  only  three-quarters  of  an  ounce, 
yet  was  so  elastic  as  to  fill  a  larger  space  than  the  crown  of  the  greatest 
hat.  These  birds  are  not  numerous  on  the  isles,  and  it  was  observed 
that  the  drakes  kept  on  those  most  remote  from  the  sitting-places. 
The  ducks  continue  on  their  nests  till  you  come  almost  close  to  them, 
and  when  they  rise  are  very  slow  flyers.  The  number  of  eggs  in  each 
nest  was  from  three  to  five,  warmly  bedded  in  the  down,  of  a  pale 
olive  colour,  and  very  large,  glossy,  and  smooth."  Horrebow  declares 
that  one  may  walk  among  these  birds  while  they  are  sitting  without 
scaring  them ;  and  Sir  George  Mackenzie,  during  his  travels  in  Iceland, 
had  an  opportunity,  on  the  8th  of  June  at  Vidoe,  of  observing  the 
Eider-Ducks,  at  all  other  times  of  the  year  perfectly  wild,  assembled 
for  the  great  work  of  incubation.  The  boat  in  its  approach  to  the 
shore  passed  multitudes  of  these  birds,  which  hardly  moved  out  of 
the  way ;  and  between  the  landing-place  and  tho  governor's  house  it 
required  some  caution  to  avoid  treading  on  the  nosts,  while  the  drakes 
were  walking  about  even  more  familiar  than  common  ducks,  and 
uttering  a  sound  which  wr.s  like  the  cooing  of  doves.  The  ducks  were 
sitting  on  their  nests  all  round  the  house,  on  the  garden  wall,  on  the 
roofs,  nay  even  in  the  inside  of  the  houses  and  in  the  chapel.  Those 
which  had  not  been  long  on  the  nest  generally  left  it  when  they  were 
approached ;  but  those  that  had  more  than  one  or  two  eggs  sat  per- 
fectly quiet  and  suffered  the  party  to  touch  them,  though  they  some- 
times gently  repelled  the  intrusive  hand  with  their  bills.  But  if  a 
drake  happen  to  be  near  his  mate  when  thus  visited  he  becomes 
extremely  agitated.  He  passes  to  and  fro  between  her  and  the  sus- 
picious object,  raising  his  head  and  cooing. 

M.  Audubon  saw  them  in  great  numbers  on  the  coast  of  Labrador 
— where,  by  the  way,  the  down  is  neglected—  employed  about  their 
nests,  which  they  begin  to  form  about  the  end  of  May.  They  arrive 
there  and  cm  the  coasts  of  Newfoundland  about  the  first  of  that 
month.  Tlio  eggs  were  of  a  dull  greenish-white,  and  smooth,  from 
6  to  10  in  number.  The  nest  was  usually  placed  under  the  shelter 
of  a  low  prostrate  branched  and  dwarf  fir;  and  sometimes  there 
were  several  under  the  same  bush,  within  a  foot  or  two  of  each 
other.  The  ground-work  of  the  nests  consisted  of  sea-weeds  and 
moss,  and  the  female  did  not  add  the  down  till  the  eggs  were  laid. 
The  duck,  having  at  this  time  acquired  an  attachment  for  her  eggs, 
was  easily  approached,  and  her  flight  was  even  and  rather  slow. 
Audubon  states  that,  as  soon  as  incubation  has  commenced,  the  males 
leave  the  land,  and  join  together  in  large  flocks  out  at  sea  :  they 
begin  to  moult  in  July,  and  soon  become  so  bare  as  to  be  scarcely 
able  to  rise  from  the  water.  By  the  1st  of  August,  according  to  the 
same  author,  scarcely  an  Eider-Duck  was  to  be  seen  on  the  coast  of 
Labrador.  The  young,  as  soon  as  hatched,  are  led  by  the  female  to 
the  water,  where  they  remain,  except  at  night  and  in  stormy  weather. 
Their  greatest  feathered  enemy  is  the  Saddle-Backed  Gull,  or  Black- 
Backed  Gull  (Lams  marinus),  which  devours  the  eggs  and  young,  but 
whose  pursuit  the  young,  after  they  have  left  the  nest,  elude  by 
diving,  at  which  both  old  and  young  are  very  expert. 

According  to  Brunnich  and  others,  the  male  utters  a  hoarse  and 
moaning  cry  at  the  pairing  time,  but  the  cry  of  the  female  is  like  that 
of  the  common  duck.  Both  sexes  assist  in  forming  the  nest,  though 
the  female  only  sits  :  but  the  male  watches  in  the  vicinity,  and  gives 
notice  of  the  danger.  This  seems  to  be  confirmed  by  the  account 
given  of  the  nesting-place  at  Vidoe.  Sometimes  two  females  deposit 
their  eggs  in  the  same  nest,  and  sit  amicably  together.  The  gulls  are 
not  their  only  enemies  in  addition  to  man,  for  the  ravens  often  suck 
their  eggs  and  kill  their  young.  At  sea,  several  hatches  congregate, 
led  by  the  females,  and  there  they  may  be  seen  splashing  the  water 
in  the  shallows,  to  beat  up  the  small  crustaceans  and  mollusks,  and 
diving  in  deeper  water  for  the  larger  marine  animals,  among  which 
muscles  and  other  conchifers,  turbinated  testaceans,  and  occasionally 
Sea-Eggs  (Echini)  are  said  to  be  taken. 

The  down  above  described  is  the  principal  tribute  paid  by  the 
Eider-Duck  to  man  :  but  the  Indian  and  Greenlander  eat  the  flesh, 
which  is  dark  and  fishy,  and  their  skin  is  converted  into  a  warm 
inner  garment.  According  to  Sir  W.  E.  Parry,  the  Esquimaux 
Indians  catch  these  birds  with  springes  made  of  whalebone,  and 
take  the  eggs  wherever  they  can  find  them.  The  skin,  prepared  with 
the  feathers  on,  forms  an  article  of  commerce,  particularly  with  the 
Chinese.  M.  Audubon  is  of  opinion  that  if  this  valuable  bird  were 
domesticated,  it  would  prove  a  great  acquisition,  both  on  account  of 
its  down,  and  its  flesh  as  an  article  of  food ;  and  he  is  persuaded  that 
very  little  attention  would  effect  this.  Indeed,  it  appears  that  the 
experiment  was  made  at  Eastport  with  success,  but  the  greater 
number  of  the  ducks  were  shot,  being  taken  by  gunners  for  wild 
birds.  The  same  author  says  that,  when  in  captivity,  it  feeds  on 
different  kinds  of  grain  and  moistened  corn-meal,  when  its  flesh 
becomes  excellent.  Mr.  Selby  succeeded  twice  in  rearing  Eiders  from 
the  egg,  and  kept  them  alive  upwards  of  a  year,  when  they  were 
accidentally  killed. 
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Oidemia  (Fleming). — Bill  broad  with  dilated  margins,  and  coarse 
lamelliform  teeth,  gibbous  above  the  nostrils,  which  are  nearly 
mesial,  large,  and  elevated  ;  tail  of  14  feathers. 

The  Oideniice  seek  their  food  at  sea  principally  ;  and  have  obtained 
the  name  of  Surf-Ducks,  from  frequenting  its  edge.  The  prevailing 
colour  of  the  tribe  is  black  in  the  male,  and  brown  in  the  female. 
The  plumage  is  very  thick  and  close ;  and,  according  to  Audubon, 
the  down  in  the  Velvet-Duck  {Oidemia  fusca)  is  similar  to  that  of  the 
Eider-Duck,  and  apparently  of  equal  quality.  Their  flesh  is  high- 
flavoured  and  oily,  according  to  Sir  John  Richardson,  who  gives  that 
character  to  the  flesh  of  three  species,  namely,  0.  perspicillata,  0. 
fusca,  and  0.  nigra.  The  two  former,  according  to  that  enterprising 
zoologist,  breed  on  the  arctic  coasts,  migrate  southward  in  company 
with  Olangula  (Harelda  ?)  glacialis,  halting  both  on  the  shores  of 
Hudson's  Bay  and  on  the  lakes  of  the  interior,  as  long  as  they  remain 
open,  and  then  feed  on  tender  shelly  Mollusca.  0.  nigra,  he  adds, 
frequents  the  shores  of  Hudson's  Bay,  and  breeds  between  the  50th 
and  60th  parallels.    It  was  not  seen  in  the  interior. 

0.  perspicillata,  Anas  perspicillata  of  Linnaeus,  the  Blaok  or  Surf- 
Duck.  This  is  the  Macreuse  a  Large  Bee,  ou  Marchand,  and  kCanard 
Marchand,  of  the  French ;  the  Black-Duck,  of  Pennant ;  and  the  Great 
Black-Duck  from  Hudson's  Bay  of  Edwards. 

The  male  is  velvet  black,  with  a  reddish  reflection;  throat  brownish; 
a  broad  white  baud  between  the  eyes,  and  a  triangular  patch  of  the 
same  on  the  nape  ;  bill  reddish-orange,  the  nail  paler ;  a  square  black 
spot  on  the  lateral  protuberance ;  legs  orange ;  webs  brown ;  bill 
much  like  that  of  the  Velvet-Duck  (0.  fusca),  but  the  lateral  protu- 
berances are  naked  and  horny,  and  the  central  one  is  feathered  farther 
down;  the  lamiuse  are  distant,  and  the  lower  ones  particularly 
prominent,  with  cutting  edges.  As  in  the  other  Oidemice,  the  bill 
and  forehead  are  inflated,  causing  the  head  to  appear  lengthened  and 
the  crown  depressed  ;  the  nostrils  are  rather  large,  and  nearer  to  the 
point  than  to  the  rictus.    Length  24  inches.  (Richardson.) 


Bill  of  Surf-Duck  [Oidemia  perspicillata). 

The  female  and  young  are  of  a  black  ashy  brown  wherever  the 
male  is  deep  black.  Head  and  neck  lighter ;  frontal  band  and  great 
angular  space  upon  the  nape  indicated  by  very  bright  ashy  brown. 
Lateral  protuberances  of  the  bill  but  little  developed,  and  the  whole 
bill  of  an  ashy  yellowish  colour.  Feet  and  toes  brown ;  webs  black. 
(Temminck.)  Sir  John  Richardson  observes  that  the  under  plumage 
in  particular  is  paler,  that  the  back  and  wing-coverts  are  narrowly 
edged  with  gray,  that  the  breast,  flanks,  and  ears  have  some  whitish 
edgings,  that  the  bill  is  black,  its  base  not  so  much  inflated,  and  that 
the  nostrils  are  smaller  than  in  the  male. 

This  bird  is  rare  and  accidental  in  the  Orcades,  and  in  the  higher 
latitudes  towards  the  pole  ;  very  rare  in  the  cold  and  temperate 
countries  bathed  by  the  ocean ;  very  common  and  numerous  in 
America,  at  Hudson's  and  Baffin's  Bays.  Such  is  Temminck's 
account.  Nuttall  says  that  this  species  of  duck,  with  other  dark 
kinds  commonly  called  on  the  other  side  of  the  Atlantic  '  coots,'  may 
be  properly  considered  as  an  American  species;  its  visits  in  the 
Orkneys  and  European  seas  being  merely  accidental.  They  breed  on 
the  arctic  coasts,  and  extend  their  residence  to  the  opposite  side  of 
the  continent,  having  been  seen  at  Nootka  Sound  by  Captain  Cook. 
The  bird  is  not  mentioned  in  the  notice  of  the  animals  which  were 
met  with  during  the  period  in  which  the  expedition  remained  within 
the  arctic  circle,  appended  to  Captain  Sir  W.  E.  Parry's  '  First 
Voyage,'  nor  in  Captain  James  Ross's  'Appendix  to  Captain  Sir  John 
Ross's  Last  Voyage.'  Prince  Bonaparte  notes  it  as  very  common, 
and  most  abundant  in  the  sea  in  the  neighbourhood  of  the  shore  at 
Philadelphia. 

In  summer  the  Surf-Duck  feeds  principally  in  the  sea,  and  haunts 
shallow  sostuaries,  bars,  and  bays,  where  it  may  be  seen  constantly 
diving  for  its  shelly  food.  The  surf  is  a  favourite  station  with  it. 
Hudson's  Bay  and  Labrador  are  among  its  breeding  places,  and  the 
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nest  is  formed  of  grass  with  a  lining  of  down  or  feathers,  on  the 
borders  of  fresh-water  ponds.  The  eggs  are  white,  aud  from  four  to 
six  in  number.  The  young  are  hatched  in  July,  and  detained  on  the 
borders  of  the  ponds,  where  they  were  excluded  from  the  egg,  until 
they  are  able  to  fly.  Their  migrations  extend  to  Florida,  but  they 
often  remain  throughout  the  winter  along  the  shores  and  open  bays 
of  the  United  States.  At  the  end  of  April  or  early  in  May  they  agaia 
proceed  northward. 


Surf-Duck  [Oidemia  perspicillata),  male. 

The  flesh  of  the  old  birds  is  very  dark,  red,  and  fishy  when  dressed; 
the  young  are  of  better  flavour.  They  are  however  often  eaten  by 
the  inhabitants  of  the  coasts  frequented  by  them  ;  and  being  difficult 
to  approach,  they  are  decoyed  by  means  of  a  wooden  figure  of  a  duck 
of  the  same  general  appearance  with  themselves. 

Fuligula  (Ray). — Bill  flat,  broad,  long,  with  hardly  any  gibbosity  at 
the  base,  and  rather  dilated  at  the  extremity.  Nostrils  suboval, 
basal.  Tail  short,  of  14  feathers,  graduated  laterally.  First  quill 
longest. 

The  sea,  and  its  bays  and  eestuaries,  are  the  principal  haunts  of  this 
genus.  Sir  John  Richardson  states  that  F.  Valisneria,  F.  ferina,  F. 
inarila,  and  F.  rufitorques,  breed  in  all  parts  of  the  Fur  Countries, 
from  the  50th  parallel  to  their  most  northern  limits,  and  associate 
much  on  the  water  with  the  Anatinx.  F.  rubida,  he  remarks,  fre- 
quents the  small  lakes  of  the  interior  up  to  the  58th  parallel,  and  he 
adds  that  it  is  very  unwilling  to  take  wing,  and  dives  remarkably 
well.  In  swimming,  according  to  the  same  observer,  it  carries  its 
tail  erect,  and,  from  the  shortness  of  its  neck,  nearly  as  high  as  its 
head,  which,  at  a  little  distance,  causes  it  to  appear  as  if  it  had  two 
heads. 

F.  Valisneria  (Anas  Valisneria  of  Wilson),  Canvass-Back-Duck. 
The  male  has  the  region  of  the  bill,  top  of  the  head,  chin,  base  of  the 
neck,  and  adjoining  parts  of  the  breast  and  back,  rump,  upper  and 


Bill  of  Canvass-Back  Duck  [Fuligula  Valisneria). 

under  tail-coverts,  pitch-black  ;  sides  of  the  head  and  the  neck  reddish- 
orange  ;  middle  of  the  back,  scapulars,  wing-coverts,  tips  of  the  secon- 
daries, tertiaries,  flanks,  posterior  part  of  the  belly  and  thighs, 
grayish-white,  finely  undulated  with  hair-brown  ;  primaries  and  their 
coverts  hair-brown,  their  tips  darkest ;  secondaries  ash-gray,  tipped 
with  white;  the  two  adjoining  tertiaries  edged  with  black.  Belly 
white,  faintly  undulated  on  the  medial  line.    In  some  specimens  tha 
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white  parts  are  glossed  with  ferruginous.  Bill  and  legs  blackish- 
brown.  The  bill  is  lengthened,  the  depressed  frontal  angle  longer, 
the  nostrils  farther  from  the  front,  and  the  unguis  differently  shaped 
and  smaller  than  in  F.  ferina  (the  Pochard) ;  the  upper  laminae  flat, 
cuneate,  not  prominent,  and  confined  within  the  margin  of  the 
mandible.  The  bill  and  head  of  the  Canvass-Back  approach  some- 
what to  the  form  of  the  Pintail-Duck,  being  much  lengthened,  and  of 
equal  breadth  throughout.  First  quill  the  longest.  Length,  24  inches 
6  lines. 

The  female  has  the  ground-colour  of  the  upper  plumage  and  flanks 
liver-brown ;  sides  of  the  head,  neck,  and  breast,  ferruginous ; 
shoulders,  shorter  scapulars,  and  under  plumage,  edged  with  the 
same.  Middle  of  the  back  and  wing-coverts  clove-brown,  finely  undu- 
lated with  grayish-white.  There  are  no  undulated  markings  on  the 
tertiaries  and  secondaries,  and  only  a  few  on  the  tips  of  the  scapulars. 
Bill  as  in  the  male ;  the  neck  more  slender.  (Richardson.) 


Cfinvass-Back-Duck  [Fuligula  Valisneria). 

It  breeds  from  the  50th  parallel  to  the  most  northern  limits  of  the 
Fur  Countries.  When  the  work  of  incubation  is  past,  flocks  of 
Canvass-Backs  pursue  their  course  to  the  southward,  and  arrive  about 
the  middle  of  October  on  the  sea-coasts  of  the  United  States.  The 
Hudson,  the  Delaware,  and  the  bays  of  North  Carolina,  are  visited  by 
some  of  these  flocks  ;  and  it  is  stated  that  they  are  abundant  in  the 
river  Neuse,  in  the  vicinity  of  Newbem,  and  probably  in  most  of  the 
other  southern  waters  down  to  the  coast  of  the  Gulf  of  Mexico,  being 
seen  in  winter  in  the  mild  climate  of  New  Orleans,  at  which  season  a 
few  pairs  arrive  in  Massachusetts  Bay,  near  Cohaset  and  St.  Martha's 
Vineyard.  But  it  is  to  Chesapeake  Bay,  its  actuaries  and  rivers, 
among  which  the  Susquehanna,  the  Patapsco,  James's  River,  and  the 
Potomac,  may  be  particularly  mentioned,  that  the  great  multitude  of 
Canvass-Back-Ducks  resort.    (Wilson;  Nuttall.) 

The  Canvass-Backs  associate  with  the  Pochards,  and  are  waited 
upon  by  the  Bald-Pates  or  Widgeons  (Mareca  Americana),  which  rob 
them  in  the  manner  already  described.  They  are  named  in  different 
parts  of  the  Union  White-Backs  and  Sheldrakes,  as  well  as  Canvass- 
Backs.  Zostera  marina  and  Ituppia  maritima  form  their  food,  as  well 
as  the  fresh-water  Valisneria,  which  last  is  limited  in  its  distribution. 
The  Sea- Wracks  or  Eel-Grass,  as  the  long  marine  vegetables  above 
alluded  to  are  called  in  America,  are  widely  spread  over  the  Atlantic, 
and  over  the  mud-flats,  bays,  and  inlets  where  salt  or  brackish  water 
finds  access.  The  Canvass-Backs  dive  for  and  generally  pluck  up 
the  sea-wrack,  and  feed  only  on  the  most  tender  portion  near  the 
root.  They  are  very  shy  birds,  and  most  difficult  to  be  approached. 
Various  stratagems  are  resorted  to  for  getting  within  gunshot  of 
them  ;  and  in  severe  winters  artificial  openings  are  made  in  the  ice, 
to  which  the  ducks  crowd,  and  fall  a  sacrifice  to  their  eagerness  to 
obtain  food.  That  they  will  eat  seeds  and  grain  as  well  as  sea-wrack, 
&c ,  was  proved  by  the  loss  of  a  vessel  loaded  with  wheat  near  the 
.entrance  of  Great  Egg  Harbour,  New  Jersey,  to  which  great  flocks  of 
Canvass-Backs  were  attracted.  Upon  this  occasion  as  many  as  240 
were  killed  in  one  day.    (Wilson  ;  Nuttall.) 

The  Canvass-Back,  which  is  lean  on  its  first  arrival  in  the  United 
States,  becomes,  in  November,  about  three  pounds  in  weight,  and  in 
high  order  for  the  table  :  there  are  few  birds  which  grace  the  board 
better.  Prince  Bonaparte  is  eloquent  in  its  praise  : — "  Carne  della 
massima  squisitezza,  grandemente  ricercata  dai  gastronomi.  La 
migliore  dellc  Anitre.  Forse  il  miglior  uccello  d' America."  Any 
attempt  to  introduce  the  bird  into  England  would,  it  is  feared,  prove 
a  failure  ;  for  even  if  the  ordinary  difficulties  should  be  got  over,  the 
absence  of  the  food  to  which  it  is  supposed  to  owe  its  exquisite 
flavour  would  render  the  success  of  the  experiment  very  doubtful. 

Clangula  (Boid). — Bill  narrow,  elevated  at  the  base,  somewhat 
attenuated  at  the  anterior  extremity,  and  short.    Nostrils  inclining 
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to  oval,  submesial,  or  rather  anterior  to  the  middle  of  the  bill.  Tail 
rather  long,  of  16  feathers  generally. 

Though  many  of  this  genus  frequent  the  sea,  the  species  are  more 
generally  met  with  in  the  fresh  waters  than  the  other  Sea-Ducks. 
Thus,  Sir  John.  Richardson  remarks  that  C.  vulgaris  (Common  Golden- 
Eye)  and  C.  albeola  (Spirit-Duck)  frequent  the  rivers  and  fresh-water 
lakes  throughout  the  Fur  Countries  in  great  numbers.  They  are,  as 
he  states,  by  no  means  shy,  allowing  a  near  approach  to  the  sports- 
man ;  but  at  the  flash  of  a  gun,  or  even  at  the  twang  of  a  bow,  they 
dive  so  suddenly  that  they  are  seldom  killed.  Hence  the  natives 
impute  supernatural  powers  to  them,  as  the  appellations  of  '  Conjuring 
Ducks  '  and  '  Spirit-Ducks  '  sufficiently  testify.  Richardson  says  that 
the  manners  of  C.  Barrovii  (Richardson  and  Swainson),  described  in 
'Fauna  Boreali- Americana,'  and  which  has  hitherto  been  found  only 
in  the  valleys  of  the  Rocky  Mountains,  do  not  differ  from  those  of 
the  Common  Golden-Eye.  He  speaks  of  C.  histrionica  as  haunting 
eddies  under  cascades  and  rapid  streams,  as  very  vigilant,  taking 
wing  at  once  when  disturbed,  as  rare,  and  as  never  associating,  as  far 
as  he  saw,  with  any  other  bird.  The  high  northern  latitudes  may  be 
considered  generally  as  the  localities  of  this  genus. 

C.  albeola,  the  Spirit-Duck,  Anas  albeola  of  Linnams.  It  is  the  Buffel- 
Duck  of  Pennant ;  the  Buffel's-Head-Duck  of  Catesby  ;  the  Little 
Black  and  White  Duck  of  Edwards;  the  Buffel-Headed  Duck  of 
Wilson  ;  Wakaishee-Weesheep,  Waw  Haisheep,  and  Wappano-Sheep, 
of  the  Cree  and  Chippeway  Indians. 

The  male  has  the  forehead,  region  of  the  bill,  nuchal  crest,  and 
upper  sides  of  the  neck,  rich  duck-green,  blending  with  the  resplendent 
auricula-purple  of  the  top  of  the  head  and  throat.  Broad  band  from 
the  eye  to  the  tip  of  the  occipital  crest,  lower  half  of  the  neck,  the 
shoulders,  exterior  scapulars,  intermediate  and  greater  coverts,  outer 
webs  of  five  or  six  secondaries,  flanks,  and  under  plumage  to  the  vent, 
pure  white.  Back,  long  scapulars,  and  tertiaries,  velvet  black  ;  lesser 
coverts  bordering  the  wing  the  same,  edged  with  white ;  primaries 
and  their  coverts  brownish  black.  Tail-coverts  blackish-gray;  tail 
broccoli-brown.  Vent  and  under  tail-coverts  grayish.  Bill  bluish- 
black.  Legs  yellowish.  In  many  spring  specimens  the  under  plumage 
is  ash-gray.  The  bill  smaller  in  proportion  than  that  of  the  common 
Garrot,  and  the  nostrils  nearer  the  base  ;  but  otherwise  similar.  lead 
large,  with  the  upper  part  of  the  neck  clothed  in  velvety  plumage, 
rising  into  a  short  thick  crest.  Wings  2J  inches  shorter  than  the 
tail.  Tail — lateral  feathers  graduated,  three  middle  pairs  even.  Length 
10  inches  ;  but  individuals  differ  in  size. 


Bill  of  Spirit-Duck  [Clangula  albeola). 


The  female  is  considerably  smaller.  Head  and  dorsal  plumage 
dark  blackish-brown ;  the  fore  part  of  the  back,  scapulars,  and  ter- 
tiaries, edged  with  yellowish  brown.  Fore  part  of  the  neck,  sides  of 
the  breast,  flanks,  and  vent-feathers,  blackish-gray  ;  breast  and  belly 
white,  glossed  with  brownish-orange.  White  band  on  the  ears  and 
occiput  much  narrower  than  in  the  male.  The  white  speculum  is 
less  perfect,  and  the  whole  of  the  lesser  coverts  and  scapulars  are 
unspotted  blackish-brown.  Bill  and  feet  brownish.  Total  length 
144  inches.    Young  males  resemble  the  females.  (Richardson.) 

This  bird  is  abundant  in  the  summer  on  the  rivers  and  fresh-water 
lakes  of  the  Fur  Countries.  In  antumn  and  winter  very  common  in 
the  United  States,  sometimes  on  the  sea-shores.  Catesby  says  that 
the  Buffel'a-Head-Duck  appears  in  Carolina  during  the  winter  only. 
On  the  river  Neuse,  in  North  Carolina,  they  have  been  seen  in  abun- 
dance in  February.  In  April  and  May  those  in  the  south  take  their 
departure  northward. 

This  species  is  a  most  expert  diver,  whether  it  resorts  to  that  feat 
as  a  mode  of  escape,  or  as  the  means  of  procuring  the  sea-wrack  and 
laver  (Ulra  lactuca),  and  crustaceans  and  mollusks,  which,  at  parti- 
cular seasons  of  the  year  when  it  visits  the  sea-bays  and  salt  marshes, 
form  its  favourite  food.  The  rapidity  of  its  disappearance  from  the 
surface,  and  the  artful  way  in  which  it  conceals  itself  after  it  has 
vanished  under  water,  have  earned  for  it  the  appropriate  name  of 
'  Spirit-Duck.'  or  '  Conjurer.'    A  bird  is  rarely  hit,  and  when  it  is,  if 
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not  killed  outright,  it  can  rarely  be  captured ;  so  quick  is  the  Spirit- 
Duck  in  avoiding  the  shot  altogether,  and  so  dexterous  in  evading  its 
pursuer,  if  only  wounded.  About  Hudson's  Bay  they  are  said  to 
form  their  nests  in  hollow  trees  in  woods  adjacent  to  water.  (Wilson ; 
Nuttall.) 

The  flesh  of  the  Spirit-Duck  is  not  in  high  repute,  but  the  females 
and  young  are  tender  and  well  flavoured  in  the  winter.  The  bird 
becomes  so  fat  that,  in  Pennsylvania  and  New  Jersey,  it  is  commonly 
called  'Butter-Box/  or  'Butter-Ball.' 


Spirit-Duct  [Claiujula  albeulu),  male  and  female. 


C.  vulgaris,  Anas  Clangula  Linn.,  the  Common  Golden-Eye,  or 
Garrot,  is  an  inhabitant  of  the  arctic  regions  of  the  New  and  Old 
Worlds,  and  is  frequently  met  with  in  this  country,  and  in  Europe 
generally.  The  species  is  distributed  over  the  Swiss  lakes.  Mr.  Gould 
figures  0.  Barrovii  and  C.  histrionica  among  the  Birds  of  Europe,  the 
former  having  been  shot  in  Iceland  by  T.  C.  Atkinson,  Esq.,  and  the 
latter  having  been  frequently  captured  in  the  British  Islands. 

Harelda  (Leach). — Bill  very  short,  high  at  the  base,  nail  broad  and 
arched.  Laminae  prominent,  trenchant,  and  distant;  the  upper 
laminae  projecting  below  the  margin  of  the  mandible,  the  lower 
lamince  divided  into  a  nearly  equal  double  series.  Nostrils  oblong, 
large,  and  nearly  basal.  Forehead  high ;  neck  rather  thick.  Tail  very 
long,  of  14  feathers.    Toes  short. 

H.  glacialis,  Anas  glacialis,  Linn.,  the  Long-Tailed  Duck.  This 
is  the  Canard  a  Longue  Queue,  ou  Canard  de  Miclon,  of  the  French ; 
Eis-Ente,  Winter-Ente,  of  the  Germans ;  Ungle,  Augeltaske,  Tras- 
foener,  of  the  Norwegians ;  Oedel  of  the  Faroe  Islanders ;  Ha-Old, 
Ha-Ella,  of  the  Icelanders;  Swallow-Tailed  Sheldrake,  Sharp-Tailed 
Duck,  Calao,  Calaw,  Coal  and  Candle  Light,  of  the  English ; 
Hwyad  gynffon  gwennol  of  the  Welsh ;  Old  Wife  and  Swallow-Tailed 
Duck  of  the  Hudson's  Bay  residents  ;  South-Southerly  of  the  United 
States ;  Aldiggee-areoo  of  the  Esquimaux ;  Caccawee  of  the  Canadian 
voyagers  ;  and  Hahhaway  of  the  Cree  Indians. 

The  old  male  in  winter  has  the  summit  of  the  head,  nape,  front,  and 
lower  parts  of  the  neck,  long  scapulars,  belly,  abdomen,  and  lateral 
tail-feathers,  pure  white  ;  cheeks  and  throat  ash-colour ;  a  great  space 
of  maroon-brown  on  the  sides  of  the  neck  ;  breast,  back,  rump,  wings, 
and  the  two  long  feathers  of  the  middle  of  the  tail,  brownish  ;  flanks 
ash-coloured ;  the  black  of  the  bill  cut  transversely  by  a  red  band; 


tarsi  and  toes  yellow;  webs  blackish;  iris  o:ange.  Length,  comprising 
the  long  tail-feathers,  20  to  21  inches. 

The  old  female  differs  much  from  the  male.  Tail  short,  the  feathers 
bordered  with  white  and  the  two  middle  ones  not  elongated ;  forehead, 
throat,  and  eyebrows,  whitish-ash ;  nape,  front,  and  lower  part  of  the 
neck,  belly,  and  abdomen,  pure  white ;  top  of  the  head  and  great  space 
at  the  sides  of  the  neck  blackish  ash ;  breast  variegated  with  ash- 
colour  and  brown ;  feathers  of  the  back,  scapulars,  and  wing-coverts, 
black  in  the  middle,  bordered  and  terminated  with  ashy -red  ;  rest  of 
the  other  parts  brown  ;  the  bluish  colour  of  the  bill  cut  by  a  yellowish 
band ;  iris  bright  brown  ;  feet  lead-colour.    Length  16  inches. 

The  young  of  the  year  do  not  differ  much  from  the  old  female ;  the 
whiteness  of  the  face  is  varied  with  numerous  brown  or  ash-coloured 
spots ;  throat,  front  of  the  neck,  and  nape,  ashy -brown ;  lower  part 
of  the  neck,  a  large  spot  behind  the  eyes,  belly,  and  abdomen,  white  ; 
breast  and  thighs  variegated  with  brown  and  ash-coloured  spots. 
(Temminck.) 


Bill  of  Long-Tailed  Duck  {Harelda  glacialis). 

The  summer  dress  of  the  male  is  as  follows  : — 'The  whole  upper 
plumage,  the  two  central  pairs  of  tail-feathers,  and  the  under  plumage 
to  the  fore  part  of  the  belly  brownish-black ;  the  lesser  quills  paler. 
A  triangular  patch  of  the  feathers  between  the  shoulders,  and  the 
scapulars,  broadly  bordered  with  orange-brown.  Sides  of  the  head 
from  the  bill  to  the  ears  ash-gray ;  eye-stripe  and  posterior  under- 
plumage  pure  white.  Flanks,  sides  of  the  rump,  and  lateral  tail- 
feathers,  white,  stained  with  brown  ;  axillaries  and  inner  wing-coverts 
clove-brown.  Bill  black,  with  an  orange  belt  before  the  nostrils. 
Legs  dai'k-brown.  Specimens  killed  a  fortnight  or  three  weeks  later 
in  the  season  at  Bear  Lake,  on  their  way  to  the  breeding-places, 
differed  in  having  a  large  white  patch  on  the  hind  head  and  occiput, 
with  scattered  white  feathers  on  the  neck  and  among  the  scapulars ; 
the  sides  under  the  wings  pure  pearl-gray,  and  the  sides  of  the  rump 
unstained  white.  (Richardson.) 

Colonel  Sabine  ('Supplement  to  Appendix  of  Captain  Sir  W.  E. 
Parry's  First  Voyage  ')  notices  a  male  obtained  in  June,  corresponding 
precisely  with  the  individual  killed  in  Baffin's  Bay  in  the  summer  of 
1818,  which  furnished  the  description  of  the  full  breeding  plumage 
in  the  'Memoir  of  the  Greenland  Birds.'  Sir  John  Richardson  observes 
that  Colonel  Sabine  describes  the  plumage  of  the  specimens  killed  at 
Bear  Lake  as  the  pure  breeding  plumage;  but  individuals  coloured 
like  the  one  killed  on  the  Saskatchewan  are,  he  remarks,  often  seen  at 
the  breeding  stations.  He  quotes  Mr.  Edwards,  surgeon  of  the  Fury 
('Sir  W.  E.  Parry's  Second  Voyage'),  as  describing  the  Long-Tailed 
Ducks  killed  at  Melville  Peninsula  between  the  1st  and  25th  of  June 
as  follows  : — "  They  had  all  a  dark  silky  chestnut-brown  patch  on  the 
side  of  the  neck ;  a  mixture  of  white  in  the  black  stripe  from  the  bill 
to  the  crown ;  the  crown  and  nape  either  entirely  white,  or  mixed 
with  black ;  scapulars  and  upper  tail-coverts  edged  with  wnite  ; 
a  broad  white  collar  round  the  lower  part  of  the  neck,  in  some 
individuals  tipped  with  black  or  brown ;  occasionally  a  white  band 
on  the  breast.  The  colour  of  the  belt  on  the  bill  varied  from  rose-red 
to  violet." 

A  mature  female,  killed  May  25,  lat.  65°  30',  had  the  upper  plumage 
and  sides  of  the  breast  pale  liver-brown,  with  dark  centres ;  the  wing- 
coverts,  scapulars,  and  hinder  parts,  mostly  edged  with  white.  Top 
of  the  head  blackish-brown,  its  sides  anteriorly  broccoli-brown ;  ears 
and  base  of  the  neck  below  clove-brown.  A  spot  at  the  base  of  the 
bill  and  a  stripe  behind  the  eye  white.  Throat  and  collar  ash-gray. 
Tail-feathers  brownish-gray,  edged  with  white,  short  and  worn. 
(Richardson.) 

This  bird  is  found  in  the  arctic  seas  of  both  worlds  ;  an  accidental 
visiter  on  the  great  lakes  of  Germany,  and  along  the  Baltic ;  often, 
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but  never  in  flocks,  on  the  maritime  coasts  of  Holland.  (Temminck.) 
Abundant  in  Sweden,  Lapland,  and  Russia.  (Gould.)  Noted  in  the 
list  of  birds  seen  within  the  arctic  circle,  and  as  breeding  in  the 
North  Georgian  Islands,  but  not  common  there.  ('  Supplement  to 
Appendix  to  Captain  Parry's  First  Voyage.')  Females  taken  in  Duke 
of  York's  Bay.  (Captain  Lyon's  'Journal.')  Abundant  on  the  Arctic 
Sea,  associating  with  the  Oidcmiw,  remaining  in  the  north  as  long  as 
it  can  find  open  water,  and  assembling  in  very  large  flocks  before 
migrating;  halts,  during  its  progress  southward,  both  on  the  shores 
of  the  Hudson's  Bay  and  in  the  inland  lakes,  and  is  one  of  the  last  of 
the  birds  of  passage  which  quits  the  Fur  Countries.  Captain  Sir  James 
Ross  describes  it  as  the  most  noisy  and  most  numerous  of  the  ducks 
that  visit  the  shores  of  Boothia.  The  species  is  abundant  in  Green- 
land, Lapland,  Russia,  and  Kamtchatka,  and  flocks  pass  the  winter 
(from  October  to  April)  at  the  Orkney  Islands.  They  are  seldom  seen 
in  the  southern  parts  of  England,  unless  the  weather  be  very  severe. 
In  October  they  visit  the  United  States,  and  abound  in  Chesapeake 
Bay. 


Long-Tailed  Duck  [Harelda  glacialis),  male  and  female. 

Lively,  most  noisy,  and  gregarious,  the  Long-Tailed  Duck,  with  its 
swallow  like  appearance  in  flight,  swims  and  dives  with  all  the  expert- 
ness  of  the  Spirit-Ducks.  Sir  John  Richardson  states  that  in  the 
latter  end  of  August,  when  a  thin  crust  of  ice  forms  during  the  night 
on  the  Arctic  Sea,  the  female  may  be  often  seen  breaking  a  way  with 
her  wings  for  her  young  brood.  The  same  author  states  that  the  eggs 
are  pale  greenish -gray,  with  both  ends  rather  obtuse,  26  lines  long  and 
1 8  lines  wide.  They  are  about  five  in  number ;  and  in  Spitzbergen, 
Iceland,  and  along  the  grassy  shores  of  Hudson's  Bay,  near  the  sea, 
this  species  is  said  to  form  its  nest  about  the  middle  of  June,  lining 
the  interior  with  the  down  of  the  breast.  Marine  productions  princi- 
pally, both  animal  and  vegetable,  form  its  food,  particularly  the 
Zostera,  or  Grass-AVraok,  for  which  it  dives  like  others  of  its  congeners. 
"  Late  in  the  evening,  or  early  in  the  morning,"  writes  Nuttall  in  his 
'  Manual  of  the  Ornithology  of  the  United  States  and  of  Canada,' 
"towards  spring  more  particularly,  vast  flocks  are  seen  in  the  bays 
and  sheltered  inlets,  and  in  calm  and  foggy  weather  we  hear  the  loud 
and  blended  nasal  call  reiterated  for  hours  from  the  motley  multitude. 
There  is  something  in  the  sound  like  the  honk  of  the  goose,  and,  as 
far  as  words  can  express  a  subject  so  uncouth,  it  resembles  the  guttu- 
ral syllables  ogh,  ough,  egh,  aud  then  ogh,  ogh,  ogh,  ough,  egh,  given 


in  a  ludicrous  drawling  tone ;  but  still,  with  all  the  accompaniments 
of  scene  and  season,  this  humble  harbinger  of  spring,  obeying  the  feel- 
ings of  nature,  aud  pouring  forth  his  final  ditty  before  his  departure 
to  the  distant  north,  conspires,  with  the  novelty  of  the  call,  to  please 
rather  than  disgust  those  happy  few  who  may  be  willing  to  find  '  good 
in  everything.'  " 

The  old  birds  are  not  considered  as  of  much  value  for  the  table  ; 
but  the  young  birds  are  tender  and  juicy.  If,  as  is  on  good  authority 
asserted,  the  down  which  the  Long-Tailed  Duck  strips  from  its  breast 
as  a  lining  for  the  nest,  is  as  soft  and  elastic  as  that  of  the  Eider- 
Duck,  it  may  be  considered  as  offering  no  mean  contribution  to  the 
comforts  of  man,  a  contribution  which,  however  apparently  hitherto 
neglected,  deserves  the  attention  of  the  intelligent  and  enterprising. 

In  addition  to  the  genera  above  mentioned,  Oymnura  (Oxyura, 
Bonaparte),  Macropus,  and  Micropterus  find  a  place  among  the  Sea- 
Ducks. 

The  species  from  which  the  genus  Oxyura  is  established,  is  bred, 
according  to  Nuttall  ('  Manual '),  in  the  north,  and  principally  haunts 
fresh-water  lakes,  diving  and  swimming  with  great  ease,  but  it  is 
averse  to  rising  into  the  air.  It  is  small,  and  is  said  by  the  last-named 
author  to  be  nearly  allied  to  Anas  leucocephala,  which  inhabits  the 
saline  lakes  and  inland  seas  of  Siberia,  Russia,  and  the  east  of  Europe  ; 
and  also  to  have  an  affinity  to  A.  Jamaicensis  of  Latham.  Nuttall 
thinks  that  it  is  perhaps  identical  with  A.  spinosa  of  Guyana,  if  not 
also  with  A.  Dominica  of  Gmelin,  a  native  of  St.  Domingo,  and  pro- 
bably only  resident  there  during  the  winter.  He  also  observes  that 
the  name  of  Oxyura  having  been  previously  employed  for  a  sub-genus 
of  Creepers,  it  was  necessary  to  alter  it;  but  the  student  should 
remember  that  Oymnura  had  been  pre-occupied  by  Sir  Stamford 
Raffles  for  a  genus  of  Mammifers ;  and  that  Spix  has  named  a  family 
of  South  American  Monkeys  Gymnuri.  Prince  C.  L.  Bonaparte,  how- 
ever, corrected  himself,  and  changed  the  name  to  Erismatura.  Mr. 
Gould  gave  the  name  of  Undina  to  the  genus,  and  figures  the  European 
species  under  the  name  of  Undina  leucocephala.  The  term  Macropus 
has  long  been  applied  as  a  generic  name  for  the  Kangaroos. 

Micropterus  is  the  genus  containing  the  well-known  Race-Horse  of 
Cook  {Micropterus  brachypterus,  Anas  brachyptera  of  authors).  Captain 
Philip  Parker  King,  R.N.,  who  has  added  a  second  species  (Microp- 
terus Patachonicus),  gives  these  short-winged  but  rapidly-progressing 
Sea-Ducks  the  familiar  name  of  Steamer-Ducks  or  Steamers. 

The  sub-family  Merganinm  (Merging,  Bonap.),  consists  of  the  genus 
Mergus,  Liun.,  the  Goosanders  or  Mergansers  of  the  British.  Prince 
Bonaparte  makes  it  include  two  sub-genera,  Mergus  (the  Smew)  and 
Merganser,  Leach  (the  Goosander),  and  places  the  sub-family  next  to 
the  Fuligulinx,  and  immediately  preceding  the  Pclccanidaz.  In  the 
second  volume  of  Mr.  Swainson's  '  Classification  of  Birds,'  the  sub- 
family is  placed  after  the  Fuligulime,  and  immediately  preceding  the 
family  Colymbidm. 

Merganser  (Leach). — Bill  straight,  narrow,  and  slender,  sub-cylin- 
drical anteriorly,  wide  at  the  base,  and  abruptly  hooked  at  the  tip  ; 


Bill  of  Merganser. 


Foot  of  the  same. 

margins  of  both  mandibles  serrated,  the  serrations  or  teeth  directed 
backwards.  Tongue  slender.  Feet  short,  with  the  toes  fully  pal- 
mated,  and  placed  behind  the  point  of  equilibrium. 

M.  castor  (Mergus  Merganser  and  castor  of  Linnaeus),  the  Goosau- 


DUCKS. 


DUCKS. 


der.  This  species  is  the  Sugherone  of  the  Italians ;  the  Meer-Rack 
and  See-Rack  of  the  Germans;  Wrakfogel,  Kjorkfogel,  Ard,  and  Skraka, 
of  the  '  Fauna  Suecica ; '  Skallesluger  of  the  Danes  ;  Skior-And  of  the 
Icelanders ,  Peksok  of  the  Greenlanders  ;  Seek  of  the  Cree  Indians  ; 
Hwyad  ddanhe-dog  of  the  Welsh ;  and  Jack-Saw  of  the  English.  It 
is  supposed  to  be  the  Kdo-ropos  "Opvts  of  the  Greeks;  the  Fiber  and 
Castor  Ales  of  the  Latins ;  and  is  the  Bieure  of  the  old  French. 

The  very  old  male  has  a  tufted  head  (the  tuft  large  and  thick),  and 
part  of  the  neck  greenish-black,  the  reflection  varying  in  different 
lights ;  lower  part  of  the  neck,  breast,  belly,  abdomen,  coverts  of  the 
wings  and  scapulars  farthest  from  the  body,  tinged  of  a  yellowish- 
rose-colour  (which  soon  fades  in  stuffed  specimens  to  white)  on  the 
under  parts;  upper  part  of  the  back  and  scapulars  nearest  to  the 
body  deep  black  ;  quills  blackish ;  great  coverts  bordered  with  black ; 
rest  of  the  back  and  tail  ash-coloured ;  beauty-spot  on  the  wing  white, 
without  transverse  bands ;  bill  deep  red,  black  above  and  on  the 
terminal  tail ;  iris  reddish-brown,  sometimes  red ;  feet  vermilion-red. 
Length  26  to  28  inches.  (Temm.) 

In  this  plumage  the  bird  is  the  Mergus  Merganser  of  Linnseus  and 
others  ;  Le  Harle  of  Buffon  and  the  French  ;  the  Goosander  or  Mer- 
sander  of  Latham  and  Pennant ;  Gansen-Siiger  and  Taucher-Gans  of 
Bechstein  and  the  Germans  ;  Mergo,  Oca  Marina  e  Mergo  Dominicano, 
of  the  'Stor.  degl.  Ucc. ;'  and  Dubbelde  Zaagbek  of  Sepp.  and  the 
Netherlanders. 

The  female  has  a  long  and  loose  tuft ;  head  and  part  of  the  neck 
reddish-brown ;  throat  pure  white ;  lower  part  of  the  neck,  breast, 
sides,  and  thighs  whitish-ash  ;  all  the  upper  parts  deep  ash;  beauty- 
spot  of  the  wing  white,  without  any  transverse  band ;  bill  faded 
red ;  iris  brown  ;  feet  yellowish-red ;  webs  ashy-red.  Length .  24  or 
25  inches. 

The  young  males  of  the  year  are  similar  to  the  females. 

The  young  at  the  age  of  one  year  are  distinguished  by  blackish 
spots  disposed  on  the  white  of  the  neck ;  the  ruddy  colour  of  the 
neck  is  then  terminated  by  a  deeper  colour ;  blackish  plumes  begin 
to  show  themselves  on  the  top  of  the  head,  and  white  feathers  appear 
on  the  coverts  of  the  wings. 

In  this  state  the  bird  is  the  Mergus  castor  of  Linnseus  and  others  J 
Mergus  rubricapillus  of  Gmelin  ;  the  Harle  Femelle  of  Buffon ;  the 
Dun  Diver  or  Sparling  Fowl  of  Latham  and  others ;  and  the  Mergo 
Oca  of  the  '  Stor.  degl.  Ucc' 


Goosander  (Mergus  Merganser,  Linn.). 
Lower  figure,  male  ;  upper  figure,  female. 


The  food  of  the  Goosander  consists  of  small  fish,  crustaceans  and 
mollusks.     Temminck  says  that  its  nest  is  placed  among  rolled 
pebbles  on  the  banks  of  waters,  in  bushes  or  in  hollow  trees,  and  that 
it  lays  twelve  or  fourteen  whitish  eggs,  which  are  nearly  equally 
poiuted  at  each  end.    The  flesh  is  very  rank  and  bad.    Graves,  who 
tasted  one,  pronounces  it  to  have  been  offensive  in  the  highest  degree. 
The  old  French  quatrain  in  the  '  Portraits  des  Oyseaux,'  gives  the 
following  description  of  its  habits  and  of  its  quality  as  food  :— 
Le  Bieure  scait  aux  estangs  se  plonger 
Pour  le  poisson,  auquel  est  dommageable. 
Mais  qui  vouldroit  festoyer  un  diable, 
Fauldroit  un  Bieure  avoir  pour  son  manger. 
Mr.  Gould  ('  Birds  of  Europe ')  states  that  "  its  native  locality 
appears  to  be  the  northern  regions  of  the  continents  of  Europe  and 
America,  where  among  large  and  unfrequented  lakes  it  finds  an  asy- 
lum and  breeding-place  ;  from  these,  its  summer  haunts,  it  emigrates 
southwards  on  the  approach  of  the  severities  of  winter,  seldom  appear- 


ing in  our  latitudes  unless  the  season  indicates  an  exceedingly  low 
temperature  in  the  arctic  circle  :  at  such  times  it  frequents  oui* 
shores  and  unfrozen  lakes  either  in  pairs  or  in  small  flocks  of  seven 
or  eight ;  but  the  extensive  inland  waters  of  Holland  and  Germany 
appear  to  be  its  favourite  resort."  This  species  was  shot  at  Fulham 
in  the  severe  winter  of  1837.  It  appears  in  Sir  John  Richardson's 
list  of  birds  that  they  merely  winter  in  Pennsylvania  and  migrate  in 
summer  to  rear  their  young  in  the  Fur  Countries ;  the  specimen 
described  by  him  was  killed  on  the  Saskatchewan.  It  also  occurs  in 
Colonel  Sabine's  list  of  Greenland  Birds.  Prince  Bonaparte  notes  it 
as  rather  rare  in  winter  in  Rome,  and  as  not  common  in  the  same 
season  in  Philadelphia  ('Specchio  Comparativo'),  and  as  occurring  in 
Europe  generally,  and  in  America  generally,  in  his  '  Geographical  and 
Comparative  List  of  the  Birds  of  Europe  and  North  America.'  It  was 
seen  in  Japan  by  Dr.  Von  Siebold  and  M.  Burger. 

Mergus. — Bill  about  as  long,  or  longer,  than  the  head,  straight, 
slender,  rather  pointed ;  the  base  large,  forming  an  elongated  and 
almost  a  cylindrical  cone  ;  point  of  the  upper  mandible  curved,  and 
with  the  horny  nail  forming  a  hook  ;  edges  of  both  mandibles  fur- 
nished with  saw-like  teeth,  the  points  directed  backwards.  Nostrils 
lateral,  about  the  middle  of  the  beak,  longitudinally  elliptic.  Legs 
short,  placed  rather  backwards  ;  three  toes  in  front,  webbed,  hind  toe 
with  a  lobe  or  membrane.  Wings  moderate ;  the  first  and  second 
quill-feathers  nearly  equal  in  length. 

M.  albellus.  The  old  male  has  a  great  spot  of  greenish  black  on 
each  side  of  the  bill,  a  similar  coloured  but  longitudinal  one  on  the 
occiptit ;  the  tufted  crest,  neck,  scapulars,  small  coverts  of  the  wings, 
and  all  the  lower  parts,  very  pure  white;  upper  part  of  the  back,  the 
two  crescents  which  are  directed  under  the  side3  of  the  breast, 
and  the  edges  of  the  scapulars,  deep  black  ;  tail  ash-coloured  ;  sides 
and  thighs  varied  with  ash-coloured  zig-zags;  bill,  legs  (tarsi),  and 
toes,  bluish-ash;  webs  black;  iris  brown.    Length  15  to  16  inches. 


Mergus  albellus.   Upper  figure,  male  ;  lower  figure,  female.  (Gould.) 


In  this  state  the  bird  is  M.  albellus  of  Liunajus  and  others;  Le 
Petit  Harle  Huppe  ou  La  Piette  of  Buffon ;  the  Weiser  Sager  of  Bech- 
stein and  others ;  the  Witte  non  Duiker  of  Sepp.  ;  the  Mergo  Oca 
Minore  of  the  '  Stor.  degl.  Ucc. ;'  and  the  Smew  or  White  Nun  of  the 
English  ornithologists. 

The  female  has  the  summit  of  the  head,  cheeks,  and  occiput,  reddish- 
brown  ;  throat,  upper  part  of  the  neck,  belly,  and  abdomen,  white ; 
lower  part  of  the  neck,  breast,  sides,  and  rump,  bright  ash  ;  upper 
parts  and  tail  deep  ash ;  wings  variegated  with  white,  ash,  and  black. 
Length  15  inches.  ■ 

Young  of  the  year,  similar  to  the  female. 

The  males  at  the  age  of  one  year  are  distinguished  by  the  small 
blackish  feathers  which  form  the  great  spot  at  the  side  of  the  bill ; 
by  some  whitish  and  white  feathers  scattered  on  the  head  ;  by  the 
upper  part  of  the  back,  which  is  variegated  with  black  and  ash- 
coloured  feathers  ;  and  by  indications  of  the  two  black  crescents  on 
the  side  of  the  breast.  The  young  of  both  sexes  have  the  great 
coverts  of  the  wings  terminated  by  a  large  white  space,  while  the  old 
ones  have  no  white  there  except  at  the  point. 

The  females  and  young  of  the  year  are  the  Mergus  mi  nut  us,  Linn. ; 
M.  Asiaticus,  Gm. ;  M.  stellatus,  Brunn.  ;  M.  Pannonieus,  Scop.  ;  La 
Piette  Femelle,  Buff. ;  Le  Harle  Etoile  (young  male),  Buff. ;  Mergo  Oca 
Minore  (female),  and  Mergo  Oca  Cenerino  (young  male  of  the  year), 
'  Stor.  degl.  Ucc. ; '  De  Kleine  Zaagbek  (young  of  the  year),  Sepp.  ; 
and  Red-Headed  Smew  (young  male  in  moult),  Penn.,  '  Brit.  Zool.' 

This  species  is  the  Kreutz-Ente  of  Frisch  and  the  Germans;  the 
Hviid  Side  of  the  Danes ;  Sugheroue  Occhialino  of  the  Italians ; 
Lleian  wen  of  the  Welsh;  Smew  and  White  Nun,  Vare  Widgeon, 
and  Smee,  of  the  English. 

The  food  of  the  Smew  consists  of  small  crustaceans,  water-insects, 
mollusks,  little  fish,  and  water-plants.  The  nest,  according  to  M.  Tem- 


DUCKS. 


minck,  is  placed  on  the  borders  of  rivers  and  lakes,  and  the  number 
of  eggs  amounts  to  twelve;  they  are  whitish.  The  bird  is  in  no 
request  for  the  table. 

The  countries  of  the  arctic  circle  in  both  worlds  are  the  habitations 
of  the  Smew.  It  is  migratory  in  autumn,  but  especially  in  winter,  in 
England,  Holland,  France,  and  as  far  as  Italy ;  rather  abundant  in 
Holland  on  the  lakes  and  marshes.  (Temm.)  It  is  seldom  seen  in 
Britain  except  in  inclement  winters.  The  species  was  not  observed 
by  Sir  John  Richardson,  but  it  is  noted  by  him  in  the  tables  compiled 
from  the  ' Specchio  Comparative'  as  one  of  the  birds  that  migrate 
northward  from  or  through  Pennsylvania  in  spring,  and  may  there- 
fore be  considered  as  returning  to  the  Fur  Countries  to  breed.  Prince 
Bonaparte  notices  it  as  rather  common  in  winter,  particularly  the 
young,  near  Rome,  and  as  very  rare  and  adventitious  at  Philadelphia. 
(Specchio  Comparativo.')  The  same  author,  in  his  '  Geographical  and 
Comparative  Li^t,'  notes  it  as  occurring  in  Europe  generally  and  on 
the  northern  and  central  coasts  of  America.  Dr.  Von  Siebold  and 
M.  Burger  found  it  in  Japan. 

M.  Temminck  remark!!  that  the  Harles,  or  birds  of  this  sub-family, 
live  upon  the  waters,  where  they  swim,  having  generally  the  whole  of 
the  body  submerged,  and  only  the  head  out  of  the  water ;  but  this 
is  certainly  not  the  case  with  the  Smew,  as  it  swims  with  a  very  fair 
proportion  of  its  body  above  the  surface.  They  dive  easily  and  often, 
swim  with  extreme  agility  '  entre  deux  eaux',  and  use  their  wings  to 
assist  them  in  this  sort  of  natation.  They  remain  long  on  wing,  and 
fly  very  swiftly.  Their  walk  is  very  vacillating  and  embarrassed, 
their  legs  or  feet,  as  well  as  those  of  the  Sea-Ducks,  being  more  with- 
drawn within  the  abdomen  than  those  of  the  ducks  which  have  the 
posterior  toe  smooth.  Their  food  consists  principally  of  fish  and 
amphibious  animals,  and  of  the  first  they  make  great  destruction.  In 
temperate  climates  they  are  only  seen  in  winter  ;  their  habitual  dwell- 
ing is  in  cold  countries,  where  they  breed.  They  are  much  wilder 
than  the  different  species  of  ducks,  and  have  not  been  domesticated. 
They  moult  once  a  year ;  but  the  old  males,  like  those  of  the  ducks, 
moult  in  the  spring,  whilst  the  old  females  and  the  young  moult  in 
the  autumn.  The  young  males,  before  their  first  or  second  moult, 
hardly  differ  at  all  from  the  females. 

The  following  list  of  British  Anatidce  is  made  up  from  the '  Catalogue 
of  the  Specimens  of  British  Animals  in  the  British  Museum.'  The 
catalogue  of  birds  in  this  collection  has  been  drawn  up  by  Mr.  George 
Robert  Gray. 

Family  Anatidce', 
Sub-Family  I.  Plectropterinm, 
Plectropterus. 
P.  Gambensis,  the  Spur- Winged  Goose. 
Sub-Family  II.  Anserince. 
Chenalopex. 
C.  Jigyptica,  the  Egyptian  Goose. 
Bernicla. 

1.  B.  leucopsis,  the  Bernicle-Goose. 

2.  B.  Brenta,  the  Brent-Goose. 

3.  B.  ruficollis,  the  Red-Breasted  Goose. 

4.  B.Canadensis,  the  Canada  Goose. 

Anscr. 

1.  A.ferus,  the  Gray-Lag  Goose. 

2.  A.  segetum,  the  Bean-Goose.' 

3.  A.  brachyrhynchus,  the  Pink-Footed  Goose. 

4.  A.  crythropns,  the  White-Fronted  Goose 

5.  A.  cygnoides,  the  Chinese  Goose. 

Sub-Family  III.  Cygninw. 
Cygnus. 

1.  C.  ferns,  the  Whistling  Swan. 

2.  C.  Amcricanus,  the  American  Swan.  . 

3.  C.  olor,  the  Mute  Swan. 

4.  C.  immutabilis,  the  Changeless  Swan. 

5.  C.  minor,  Bewick's  Swan. 

Sub-Family  IV.  Analina?. 
Tadorna. 

1.  T.  vulpanser,  the  Common  Shieldrake. 
Casarha. 

1.  C.  rutila,  the  Ruddy  Shieldrake. 

Mareca. 

1.  M.  Penelope,  the  Widgeon. 

2.  M.  Americana,  the  American  Widgeon. 

Dafila. 

1.  D.  acuta,  the  Pintail  Duck. 

Anus. 

1.  A.  Boschas,  the  Wild  Duck. 

Querquedula. 

1.  Q.  crecca,  the  Teal. 

2.  Q.  bimacidata,  the  Bimaculated  Duck. 


Pterocyanea. 
1.  P.  circia,  the  Garganey. 

Aix. 

1.  A.  S2yonsa,  the  Summer-Duck. 

Cliaidelasmus. 
1.  C.  strepera,  the  Gad  wall. 

Spatula. 

1.  S.  clypeata,  the  Shoveler. 

Cairina. 

1.  C.  moschata,  the  Muscovy  Duck. 

Sub-Family  V.  Fuligulince. 
Branta. 

1.  B.  ruflna,  the  Red-Crested  Whistling-Duck. 
Fuligula. 

1.  F.  cristata,  the  Tufted  Duck. 

2.  F.  collaris,  the  Collared  Duck. 

3.  F.  marila,  the  Scaup-Duck. 

Nyroca. 

1.  N.  ferina,  the  Pochard. 

2.  N.  ferinoides,  Paget's  Pochard. 

3.  N.  leucophtkalmos,  the  Ferruginous  Duck, 

Clangula. 

1.  C.  glaucion,  the  Golden  Eye. 

2.  C.  histrionica,  the  Harlequin-Duck. 

3.  C.  albeola,  the  Buffel-Headed-Duck. 

Harelda. 

1.  H.  glacialis,  the  Long-Tailed  Duck. 

Eniconetta. 
1.  E.  Stelleri,  the  Western  Duck. 

Somateria. 

1.  S.  mollissima,  the  Eider-Duck. 

2.  S.  spectabilis,  the  King's  Duck. 

Oidemia. 

1.  0.  fusca,  the  Velvet-Scoter. 

2.  0.  nigra,  the  Common  Scoter. 

3.  0.  perspicellata,  the  Surf-Scoter. 

Sub-Family  VI.  Merginw. 
Mergus. 

1.  M.  castor,  the  Goosander. 

2.  M.  serrator,  the  Red- Breasted  Merganser. 

3.  M.  cuctdlatus,  the  Hooded  Merganser. 

Mergellus. 
1.  M.  albcllus,  the  Sinew. 
Most  of  the  species  referred  to  in  the  foregoing  article  may  be  seen 
living  in  the  Gardens  of  the  Zoological  Society,  Regent's  Park.  Some 
years  ago  an  Ornithological  Society  was  formed  in  London,  and 
obtained  permission  to  place  their  living  collection  of  birds  upon  the 
waters  in  St.  James's  Park.  The  specimens  of  Anatida;  in  this  collec- 
tion are  very  numerous  and  worthy  the  attention  of  the  ornithological 
student.  We  are  indebted  to  the  keeper  of  the  birds  for  the  following 
list  :— 


The  Black  Swan. 
Bewick's  Swan. 
Hooper-Swan. 
Common  Swan. 
Common  Goose. 
Chinese  Goose. 
Egyptian  Goose. 
Brent-Goose. 
Bernicle-Goose. 
Bean-Goose. 
Canada  Goose. 
Sandwich  Island  Goose. 
Spur-Winged  Goose. 
Goosander. 
Common  Duck. 
There  are 


Aylesbury  Duck. 
Hook-Billed  Duck. 
Muscovy  Duck. 
Buenos  Ayres  Duck. 
Yellow-Billed  Duck. 
Carolina  Duck. 
Castaneous  Duck. 
Golden-Eye  Duck. 
Pintail  Duck. 
Pochard. 
Gad  wall. 
Shieldrake. 
Common  Widgeon. 
Common  Teal. 


Colymbidce 


Duck. 

also  specimens  of  birds  belonging  to  the  family 
the  same  collection. 

DUCK-WEED.  [Lemna.] 

DUDLEY  LIMESTONE,  an  equivalent  term  for  the  Wenlocfc 
Limestone  of  the  Silurian  s3-stem.    [Silurian  System.] 

DUFRENITE,  a  Mineral,  occurring  in  small  radiated  masses.  Its 
colour  is  olive  or  dull  green.    It  is  slightly  translucent  and  extremely 
fusible.    The  specific  gravity  is  3'227.    It  is  found  at  Anglar,  near 
Limoges.    The  following  is  an  analysis  : — 

Phosphoric  Acid    .       .       .       .       .       .    24 '8 

Peroxide  of  Iron       ....  .51 

Peroxide  of  Manganese         ....  9 

Water  ...         .  15—99-8 


DUFHENOYSITE. 


DYNASTES. 


DUFRENOYSITE,  a  Mineral,  consisting  of  an  arseniuret  and  sul- 
phuret  of  lead.  It  occurs  in  dodecahedrons  of  a  dark  steel-gray  colour 
in  the  Dolomite  of  St.-Gothard.    The  specific  gravity  is  5  '55. 

DUGONG  [Cetacea.] 

DUIKER-BOK.  [Antilopeje.] 

DULCAMARA.  [Solanum.] 

DULSE.  [Alga] 

DUMB-CANE.    [Arolde/E  ;  Caladium."! 
DU1S  DIVER.  [Ducks.] 
DUNLIN.  [Scolopacid2e.] 
DUNNOCK.  [Sylviadjs.] 

DUODE'NUM  (from  a  Latin  word  signifying  twelve,  because  it  is 
twelve  inches  in  length),  the  first  of  the  small  intestines  in  immediate 
connection  with  the  stomach.  It  commences  at  the  pyloric  end  of 
the  stomach,  and  terminates  at  the  distance  of  twelve  inches  in  the 
second  portion  of  the  small  intestines  called  the  jejunum.  Though  it 
is  the  straightest  of  the  small  intestines,  yet  the  Duodenum  describes 
in  its  course  various  turns.  From  the  pylorus  it  turns  backwards  and 
upwards  by  the  neck  of  the  gall-bladder,  with  which  it  is  in  contact ; 
it  then  passes  obliquely  downwards  on  the  right  side  immediately 
before  the  great  vessels  which  enter  the  liver.  Opposite  to  the  under 
part  of  the  kidney  it  makes  a  turn  to  the  left  side,  across  the  lumbar 
vertebra;,  and  is  lodged  in  the  common  root  of  the  mesocolon  and 
mesentery,  below  the  pancreas  and  behind  the  superior  mesenteric 
vessels  ;  it  now  makes  a  turn  forwards,  and  obtains  the  name  of 
jejunum. 

The  Duodenum  is  much  more  capacious  than  the  jejunum  or  ilium, 
and  is  indeed  so  large  that  it  has  been  regarded  as  a  second  stomach, 
and  obtained  the  name  of  Ventriculus  Succenturiatus.  It  is  fixed 
much  more  closely  to  the  spinal  column  than  the  other  intestines, 
and  does  not,  like  them,  float  loosely  in  the  abdomen.  It  is  of  a 
redder  colour  than  the  rest,  has  a  thicker  muscular  coat,  and  a  greater 
number  of  valvulse  conniventes. 

At  the  distance  of  from  three  to  four  fingers'  breadth  from  the 
pylorus  the  Duodenum  is  perforated  by  the  biliary  and  pancreatic 
ducts,  by  which  tubes  the  bile  and  the  pancreatic  juice  flow  into  the 
intestine. 

The  Duodenum  is  probably  an  organ  accessory  to  the  stomach. 
There  is  evidence  that  it  carries  on  the  digestion  commenced  in  the 
stomach.  It  is  certain  that  alimentary  substances  which  have  escaped 
solution  in  the  stomach  are  dissolved  in  the  Duodenum. 

The  chyme  formed  from  the  food  in  the  stomach  and  received  by 
the  Duodenum,  retains  the  name  of  chyme  until  it  reaches  that  por- 
tion of  the  Duodenum  where  the  biliary  and  pancreatic  ducts  pierce 
the  intestine.  At  this  point,  and  by  the  admixture  of  the  biliary  and 
pancreatic  juices,  the  chyme  is  changed  into  two  portions — into  a 
nutritious  portion,  which  receives  the  name  of  chyle  and  which 
flows  into  the  blood  [Chyle]  ;  and  into  an  excrementitious  portion, 
which  is  carried  along  the  small  into  the  large  intestines,  where  it 
receives  the  name  of  fasces,  and  is  expelled  from  the  body. 

On  the  surface  of  the  Duodenum  the  lacteal  vessels  begin  to  make 
their  appearance  for  the  absorption  of  the  chyle.  [Lacteals.]  The 
Duodenum  is  likewise  provided  with  a  great  number  of  mucous  glands, 
which  more  especially  abound  near  the  pylorus.  [Gland.] 

DURA-MATER.  [Brain.] 

DURA'MEN,  the  name  given  by  physiologists  to  the  central  wood 
or  heart-wood,  in  the  trunk  of  an  exogenous  tree.  It  is  the  oldest 
part  of  the  wood,  and  is  filled  by  the  secretions  of  the  tree,  so  that 
fluid  can  no  longer  ascend  through  its  tubes,  which  are  choked  up  by 
the  deposition  of  solid  matter ;  otherwise  it  is  of  the  same  nature  as 
the  alburnum.  It  is  only  where  plants  form  solid  hard  secretions 
that  heart-wood  is  distinguishable  from  sap-wood  :  in  the  poplar, 
willow,  lime,  &c,  no  secretions  of  this  kind  are  formed  ;  the  two 
parts  of  the  wood  are  both  nearly  alike,  and  consequently  the  timber 
of  such  trees  is  uniformly  perishable.  Ship-carpenters  call  the 
Duramen  the  spine  :  it  is  always  distinguishable  from  sap-wood  by 
its  deeper  colour,  and  sometimes,  as  in  the  yew,  the  sandarach,  and 
certain  kinds  of  deal,  the  limits  of  the  two  are  clearly  defined.  But 
in  most  cases  the  heart-wood  and  sap-wood  gradually  pass  into  each 
other,  so  that  no  certain  line  can  be  drawn  between  them.  [Albur- 
num; Exogens;  Tissues,  Vegetable.] 

DU'RIO,  a  genus  of  Plants  of  which  the  name  has  been  derived  from 
Durion,  a  well-known  fruit  of  the  Malayan  Archipelago.  The  specific 
name  of  Zibetkinus  has  been  applied  to  the  tree  which  forms  this 
genus,  from  the  fondness  of  the  Malayan  2ibet  ( Viverra  Basse,  Hors.) 
for  this  fruit. 

The  genus  Dwio  belongs  to  the  natural  family  of  Bombacece,  con- 
sidered by  some  botanists  to  be  only  a  tribe  of  Sterculiacece.  It  is 
characterised  by  having  its  five  petals  smaller  than  the  five  lobes  of 
the  calyx.  The  stamens,  long  and  numerous,  are  arranged  in  five 
bundles,  and  have  twisted  anthers ;  the  free  germen  is  surmounted  by 
a  long  filiform  style  and  capitate  stigma ;  the  fruit,  roundish  and 
muiicated,  is  divided  internally  into  five  cells,  and  easily  separates 
when  ripe  into  five  parts  ;  each  cell  contains  from  two  to  four  or  five 
seeds  enveloped  in  soft  pulp. 

D.  Zibethinus  is  a  large  and  lofty  tree,  with  alternate  leaves,  which 
are  small  in  proportion  to  its  size ;  in  form  they  resemble  those  of 
the  cherry,  or  are  oblong-pointed,  small  and  green  above,  like  nutmeg- 


tree  leaves,  but  on  the  under  surface  are  covered  with  orbicular 
reddish-coloured  scales,  as  some  species  of  Capparis  ;  the  petioles  are 
tumid,  and  furnished  with  a  pit  towards  their  base ;  the  flowers  are 
arranged  in  clusters  on  the  trunk  aud  older  branches,  where  of  course 
is  also  borne  the  fruit,  as  in  the  Jack  aud  Cocoa  trees. 

The  Durion  is  a  favourite  food  of  the  natives  during  the  time  (May 
and  June)  when  it  is  in  season;  but  there  is  usually  also  a  second  crop  in 
November.  It  is  as  remarkable  for  the  delicacy  combined  with  rich- 
ness of  its  flavour,  as  for  the  intolerable  offensiveness  of  its  odour, 
which  is  compared  by  Rurnph  to  that  of  onions  in  a  state  of  putre- 
faction, on  which  account  it  is  seldom  relished  by  strangers,  though 
highly  esteemed  by  many  European  residents.  In  size  it  is  equal  to 
a  melon,  or  a  man's  head,  and  sometimes  compared  to  a  rolled-up 
hedgehog  (hence  it  has  been  called  Echinus  arboreus)  in  consequence 
of  its  hard  and  thick  rind,  which  is  yellow-coloured  when  ripe,  being 
covered  with  firm  and  angular  projections.  From  this  appearance  has 
likewise  been  derived  its  Malayan  name,  'dury '  in  that  language  signify- 
ing a  thorn  or  prickle.  (Rumph.) 

The  seed,  with  its  edible  enveloping  pulp,  is  about  the  size  of  a  hen's 
egg ;  the  latter  is  as  white  as  milk,  and  as  delicate  in  taste  as  the 
finest  cream,  and  should  be  eaten  fresh,  as  it  soon  becomes  discoloured, 
and  undergoes  decomposition.  Excessive  indulgence  in  this,  as  in  other 
fruits,  is  apt  to  create  sickness,  and  therefore  to  its  abundance  has 
been  sometimes  ascribed  the  unhealthiness  of  some  years  ;  but  as  the 
crop  of  fruit  is  most  abundant  when  the  rains  are  very  heavy  and  follow 
great  heats,  the  sickness  is  probably  due  as  much  to  the  peculiarities 
of  the  season  as  to  the  too  free  use  of  this  fruit. 

The  seeds  of  the  Durion  are  likewise  eaten  when  roasted,  and 
have  something  of  the  flavour  of  chestnuts.  The  wood  of  the  tree 
is  valued  for  many  economical  purposes,  especially  when  protected 
from  moisture.  The  rind  of  this  fruit  is  likewise  turned  to  account 
by  the  industrious  Chinese,  as  its  ashes,  when  burnt,  probably  from 
containing  potash,  are  used  by  them  in  the  preparation  of  some 
dyes. 

Marsden,  in  his  account  of  Sumatra,  quotes  a  celebrated  writer  as 
saying  that  "  Nature  seems  to  have  taken  a  pleasure  in  assembling  in 
the  Malay  Islands  her  most  favourite  productions."  Among  these  may 
be  enumerated  the  Mangosteen,  the  Jack  and  Bread-Fruit  trees,  the 
Lanseh,  and  Durion,  with  others  which  are  common  in  other  tropical 
parts.  These  it  has  not  been  possible  to  cultivate  in  the  hot-houses 
of  England,  even  with  all  the  skill  of  its  horticulturists  ;  a  circum- 
stance which  must  be  ascribed  partly  to  the  great  size  of  the  trees, 
and  partly  to  the  peculiarity  in  climate  of  '  India  aquosa,'  as  this 
part  of  the  world  was  called  by  old  writers.  But  as  it  is  only  within 
a  few  years  that  moisture  has  been  combined  with  heat  in  the  present 
successful  cultivation  of  Orchideous  Plants,  it  might  perhaps  be 
possible  to  make  some  of  the  above  fruits  grow  in  a  similar  artificial 
climate  ;  and,  by  grafting,  to  make  them  bear  when  only  a  few  feet 
high,  as  has  been  done  with  the  Mango  in  India. 

DUTCH  WHITE.  [Barytes.] 

DUVAUA.  [AnacardiacEjE.] 

DYKE  (in  Geology),  a  fissure  caused  by  the  dislocation  of  strata, 
commonly  also  termed  a  Fault.  Dykes  are  of  frequent  occurrence, 
and  often  extend  several  miles,  penetrating  generally  to  an  unknown 
depth.  They  must  have  been  produced  by  some  violent  disturbances, 
and  the  amount  of  dislocation  of  necessity  would  vary  in  proportion 
to  the  intensity  of  the  disturbing  force.  Accordingly  there  are  many 
dykes  of  great  width  and  extent,  which  materially  affect  the  face  of 
the  country  in  which  they  occur,  while  there  are  others  so  slight 
that  it  requires  much  care  and  observation  to  ascertain  their 
existence.  The  strata  are  in  most  cases  uplifted  on  one  side  of  the 
dyke  much  higher  (varying  many  fathoms)  than  those  on  the  other 
side,  and  produce  an  apparent  irregularity  of  strata  most  perplexing 
to  the  geologist.  Sometimes  it  happens  that,  without  any  irregu- 
larity of  surface,  two  distinct  strata  appear  to  form  a  continuous  line, 
as  in  the  Black  Down  Hills  in  Devonshire.  [Chalk  Formation.]  In 
some  cases  however  dislocation  is  found  without  any  alteration  of 
the  level  of  the  strata  on  either  side,  but  the  appearance  of  the 
strata  immediately  adjacent  to  the  fault  sometimes  affords  proof  of 
the  action  of  fire.  [Coal  Formation.]  Dykes  are  of  two  distinct 
characters,  depending  upon  the  manner  in  which  they  have  been 
filled  up,  and  the  substance  of  which  they  are  composed.  Dykes  of 
the  first  description  are  those  into  which  igneous  rocks  are  supposed 
to  have  been  injected  in  a  state  of  fusion,  and  now  appear  as  a 
consolidated  mass.  [Basalt.]  In  the  second  the  fissures  are  filled 
with  the  debris,  sometimes  mixed  with  clay,  of  the  dislocated  strata 
through  which  they  pass.  In  some  cases  the  fissure  has  evidently 
remained  unoccupied  for  a  long  period,  and  the  filling  up  has  pro- 
ceeded gradually  from  the  sides  inwards.  This  is  observed  very 
evidently  in  the  carboniferous  limestones  of  England  and  \Vale3. 
Sometimes,  in  consequence  of  the  great  length  of  time  intervening 
between  the  production  of  each  coating  of  calcareous  matter,  the 
outside  of  each  is  covered  with  crystals,  upon  which  the  next  layer 
hus  been  formed  :  in  the  central  portions  of  such  fissures  cavities  are 
by  no  means  uncommon. 

DYNASTES,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Penlarnera,  sub-section  Laniellicornes,  and  family  Dynastidw  of 
M'Leay.    The  species  have  the  body  very  large  and  thick,  the  outer 
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edge  of  the  jaws  sinuated  or  toothed,  and  the  lower  jaws  corneous 
and  toothed.  The  genus  Dynast es  embraces  the  largest  and  most 
robust  forms  of  the  insect  kingdom.  They  are,  nevertheless,  quite 
harmless.  None  of  the  species  are  found  in  this  country,  and  only 
one  in  France.  The  largest  forms  are  found  in  the  tropical  parts  of 
India  and  South  America.  The  habits  of  these  insects  are  much 
the  same  wherever  found.  They  bury  themselves  by  day  in  holes  in 
the  ground,  or  in  the  decaying  trunks  of  trees.  At  night  they  are 
seen  flying  about  the  trees.  The  females  are  more  numerous  than 
the  males,  and  do  not  possess  the  horns,  which  give  the  males  so 
remarkable  an  appearance.  The  more  remarkable  species  of  this 
genus  are  the  Elephant  and  Hercules  Beetles.  The  latter  is  of  a 
glossy  black  colour.  In  the  males  the  thorax  is  developed  into  a 
thick  and  curved  horn,  which  is  bent  downwards  at  the  tip,  a 
similar  horn  projects  from  below  which  points  upwards,  so  as  to 
come  in  contact  with  the  former.  The  entire  length  of  this  beetle 
is  C  inches. 

DYNO'MENE,  a  genus  of  Brachyurous  Crustacea  belonging  to 
the  division  Notopoda,  founded  by  Latreille.  The  ocular  pedicles 
longer  than  those  of  Dromia.  The  shell  is  wide,  nearly  heart-shaped 
and  truncated  posteriorly,  hairy  or  bearded.  The  two  posterior  feet 
only  dorsal,  and  much  smaller  than  the  others. 

D.  hispida,  the  only  species  known  to  M.  Latreille,  is  found  in  the 
Isle  of  France. 


Dynomcne  hispida. 

DYSCHIRIUS.  [Clivina.] 

DYSCLASITE,  a  Mineral  consisting  of  hydrous  silicate  of  lime.  It 
occurs  in  white  fibrous  masses,  consisting  of' delicate  fibres  of  a  whitish 
or  yellowish  or  bluish  colour.  It  has  a  hardness  of  4 '5,  and  a  specific 
gravity  of  from  2'28  to  2.36.  It  is  easily  gelatinised  in  hydrochloric 
acid.  It  is  found  in  the  trap  of  the  Faroe  Islands.  A  variety  oalled 
Okenite  is  from  Greenland. 

DYSDERA,  a  genus  of  Spiders.  The  species  have  6  eyes,  placed 
in  a  curve  resembling  a  horse-shoe  open  in  front ;  the  mouth-claws 
very  large,  and  produced  in  front ;  the  maxillfe  straight,  and  dilated 


at  the  place  of  insertion  of  the  palpi.  The  type  of  the  genus  is  D. 
erythrina,  which  is  not  an  uncommon  species  in  Great  Britain.  It  is 
mostly  found  under  stones. 

DYSLUITE,  a  Mineral,  a  variety  of  Spinel.  It  occurs  crystallised 
in  regular  octahedrons.  Its  cleavage  is  rather  imperfect,  parallel  with 
the  faces  of  the  octahedron.  The  colour  is  yellowish-brown  or  grayish- 
brown.  Fracture  oonchoidal.  Hardness  4'5.  Somewhat  translucent, 
opaque.  Lustre  vitreous,  inclining  to  resinous.  Specific  gravity, 
4 '551.  It  is  found  at  Sterling,  New  Jersey,  with  FranMmite  and 
Troostite.    The  following  is  an  analysis  by  Dr.  Thomson  : — 

Alumina  3CH9Q 

Oxide  of  Zinc  16'800 

Peroxide  of  Iron  41-934 

Protoxide  of  Manganese       .       .       .    .  7"600 

Silica  2-966 

Moisture  0'400 

It  becomes  red  before  the  blowpipe,  but  loses  its  colour  on  cooling. 
DYSODIL.  [Coal.] 
DYSOPUS.  [Cheiroptera.] 

DYTI'SCID^E,  a  tribe  of  Pentamerous  Coleopterous  Insects, 
founded  on  the  genus  Dytiscus  of  Linmcus.  It  now  includes  the  fol- 
lowing genera  : — Pa'lobius,  Matus,  Coptotomus,  Ewnectes,  Agabus, 
llybvus,  Colymbetes,  Acilius,  llydaticus,  Dyliscus,  Cybistcr,  Coyelatus, 
Anisomera,  Laccophilus,  Noterus,  Uydrocanthus,  and  Suphis. 

The  insects  composing  these  genera  are  almost  all  oval  and  flattened 
in  form.  They  are  very  variable  in  size,  some  being  very  minute, 
others  several  inches  in  length.  Their  four  posterior  extremities  are 
longer  than  the  anterior,  flattened,  and  ciliated.  They  are  all  aquatic 
insects,  and  organised  for  swimming,  though  at  the  same  time  capable 
of  flying  through  the  air  with  facility.  They  live  in  fresh  water,  and 
swim  with  great  rapidity,  chasing  other  water-insects,  and  seizing 
them  with  their  anterior  feet.  Although  capable  of  existing  a  long 
time  under  water,  they  are  obliged  to  ascend  at  intervals  to  the  sur- 
face to  breathe.  This  they  effect  by  remaining  quiet,  when  their 
bodies,  specifically  lighter  than  the  surrounding  fluid,  rise  to  the  sur- 
face obliquely,  their  heads  downwards,  so  that  the  extremity  of  the 
abdomen,  at  which  the  stigmata  of  the  trachea?  are  situated,  is  exposed 
to  the  air  on  reaching  the  surface.  At  night  they  fly  from  one  pool 
to  another,  and  hence  are  often  met  with  in  places  flooded  by  tempo- 
rary rains.  The  larvse  of  the  Dytiscidai  leave  the  water  and  bury  in 
the  earth  before  changing  into  pupa;.  Thus  they  are  at  first  aquatic 
insects,  next  terrestrial,  and  in  their  final  stage  amphibious. 

The  typical  genus  Dytiscus  has  engaged  the  attention  of  Dr.  Aube, 
who  enumerates  ten  European,  one  African,  and  six  American 
species. 

DZEGGUETAI.  [Equid2E.] 

DZEREN.  [Antilope.e.] 


E 


T^AGLE.  [Falconidje.J 

-"-J  EAGLE-WOOD,  one  of  those  substances  of  which  the  name, 
from  similarity  of  sound  in  a  foreign  language,  has  been  converted 
into  another  having  no  reference  to  its  original  signification.  It  is  a 
highly  fragrant  wood,  much  esteemed  by  Asiatics  for  burning  as 
incense,  and  known  in  Europe  by  its  present  designation  ever  since 
the  Portuguese  visited  and  imported  the  substance  direct  from  the 
Malayan  islands  and  the  kingdom  of  Siam,  where  it  has  always  been 
abundant,  and  long  established  as  an  article  of  commerce.  The 
Malayan  name  is  Agila,  whence  the  wood  was  called  Pao-d'Agila  by 
the  Portuguese,  and  has  since  been  converted  into  Pao-d'Aguila,  and 
Pao-d'Aquila,  Bois-d'Aigle,  Eagle-Wood,  and  Agel-Hout. 

From  the  Malayan  Agila  has  probably  been  derived  the  Sanscrit 
Agara,  whence  we  have  the  Hindoo  Aggur,  if  not  from  the  more 
familiar  appellation  of  Garoo,  by  which  Eagle-Wood  is  also  known  in 
the  Malayan  Archipelago.  In  Persian  works  on  Materia  Medica  in 
use  in  India,  we  learn  from  Dr.  Royle  ('  Illustr.  of  Himal.  Bot.'  &c.) 
that  several  kinds  of  fragrant  wood  are  described  under  the  Arabic 
name  Aod  (Hand  and  Ud  of  Garcias),  and  that  he  himself  obtained 
three  kinds  in  the  bazaars  of  India,  called  Aod-i-Hindee,  Aod-i-Chinee, 
and  Aod-i-Kimaree  (evidently  the  Al-Cemericum  of  Arabian  authors) ; 
and  that  with  the  above  Hindoo  a  Greek  synonym,  Agallochee,  is  also 
given,  and  more  especially  applied  to  Aod-i-Kimaree,  which  is  also 
called  Aod-i-Bukhoor,  Incense- Wood.  As  Agallochee  is  no  doubt  a 
corruption  of  the  Agallochum  of  Dioscorides,  described  by  him  as  a 
fragrant  wood  from  India  and  Arabia,  it  is  interesting  to  find  that 
the  translators  from  the  Greek  into  the  Arabic  of  the  school  of  Baghdad 
settled  these  synonyms  at  a  time  when  they  must  have  been  well 
acquainted,  from  their  profession  and  position,  with  the  substances 
to  which  both  the  Greek  and  Arabic  names  were  applied.  Serapion 
and  Avicenna  describe  several  kinds  of  this  fragrant  wood,  and  the 
latter  under  both  Agalugen  or  Aghaloojee,  and  Aod,  which  in  the  Latin 
version  is  translated  Xyloaloe,  a  name  that  was  applied  by  the  later 
Greek  medical  writers  to  Agallochum,  whence  we  have  lignum  aloes, 
lign-aloe,  and  aloes-wood,  the  origin  of  which  it  is  difficult,  if  not 


impossible,  to  ascertain,  unless  we  suppose  it  to  be  a  corruption  of 
Agila ;  for  the  bitter,  scentless,  spongy -textured  stems  of  the  genus 
Aloe  could  not  afford  any  substitute  for  this  fragrant  wood,  or  be 
thought  to  yield  it,  at  least  by  the  Arabs,  who  were  well  acquainted 
with  and  accurately  describe  aloes,  and  the  place,  Socotra,  where  the 
best  kind  is  found.  Though  Dioscorides  notices  only  one,  which 
some  supposed  to  be  the  Tarum  of  Pliny,  several  kinds  of  Agallochum 
are  described  by  Serapion  and  Avicenna,  which,  as  it  is  not  possible 
at  present  to  identify,  it  is  unnecessary  to  notice,  and  therefore  we 
shall  refer  only  to  the  three  kinds  which  have  been  traced  to  the  trees 
yielding  them,  by  naturalists  who  have  visited  the  countries  where 
these  are  indigenous. 

An  Aguila  brava  (wild)  is  mentioned  by  Garcias  as  produced  near 
Cape  Comorin,  in  the  southern  part  of  the  Indian  peninsula,  and  in 
the  island  of  Ceylon  ;  but  the  tree  yielding  this  wood  has  not  been 
ascertained.  Rumphius  ('Herb.  Amb.'  ii.  p.  40),  describes  two  kinds 
of  Agallochum  spurium,  found  in  Borneo  and  Sumatra,  one  of  which 
he  calls  Garo  Tsjampaca,  which  is  described  as  having  leaves  and 
flowers  resembling  those  of  the  celebrated  Champa  (M ichelia  champaca), 
and  may  be  a  species  of  the  same  genus.  A  third  kind  of  spurious 
Agallochum,  differing  much  from  the  others  as  well  as  from  the 
genuine,  he  describes  in  another  part  of  his  work,  ii.  p.  240,  as  the 
produce  of  his  Arbor  exexcans,  so  called  from  the  acridity  of  its  juice 
blinding  people,  and  which  is  the  Exccecaria  agallocha  of  Linna;us. 
Considering  that  Rumphius,  in  originally  describing  this  tree,  has 
said  '  Lignum  hoc  tantam  cum  agallocha  similitudinem,'  and  as 
affording  a  substitute  for  that  substance,  it.is  not  surprising  that  it 
should  be  frequently  quoted  as  the  tree  which  yields  the  genuine 
agallochum,  or  aloes-wood.  F6e  ('  Hist.  Nat.  Pharm.')  states  that 
he  had  seen  a  genuine  specimen  of  the  wood  of  this  tree,  and  that 
its  fragrance  cannot  be  compared  with  the  agallochum  of  Loureiro. 
Dr.  Roxburgh  mentions  that  the  wood-cutters  of  the  delta  of  the 
Ganges,  though  well  acquainted  with  the  highly  acrid  and  very 
dangerous  milky  juice  of  this  tree  (there  called  geria),  do  not  mention 
agallochum  of  any  kind  being  found  in  this  tree. 
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Of  the  two  kinds  of  Agalloohum  which  are  most  valued,  and  hoth 
considered  genuine,  one  is  distinguished  by  the  name  of  Calambac, 
and  the  other  as  the  Garo  of  Malacca. 

The  first,  called  Calambac,  and  Agallochum  Primarium  by  Rum- 
phius,  appears,  as  far  as  hitherto  known,  to  be  a  native  of  Cochin- 
China  only,  growing  on  the  mountains  of  that  country  in  about  13°  N. 
lat.,  near  the  great  river  Lavum,  which  may  be  the  Meikeng  flowing 
between  Cochin-China  and  the  Laos.  This  tree  was  named  A  locxy- 
lum  agallochum  by  Loureiro,  'PL  Cochin-Chinensis,'  p.  327,  and  placed 
by  him  in  Decandria  Monogynia,  and  described  as  a  lofty  tree  with 
erect  stem  and  branches,  long  lanceolate  shining  leaves,  terminal 
bunches  of  flowers,  with  a  woody  falcate  1-seeded  pod  for  its  fruit, 
whence  it  is  referred  by  De  Oandolle  to  the  natural  family  of  Legumi- 
nosos.  Loureiro  states  that  the  wood  of  this  tree  is  white  and 
inodorous,  and  that  its  fragrance  is  the  result  of  disease,  when  the 
oily  portions  thicken  into  resin  in  the  central  parts  of  the  tree,  and 
that  no  part  of  the  tree  is  milky  or  poisonous,  but  that  paper  is 
made  from  its  bark  in  Cochin-China,  as  in  Japan  from  that  of  the 
mulberry. 

The  next  kind  of  Agallochum  is  that  commonly  called  Garos,  and 
to  which  the  name  of  Eagle-Wood  is  more  frequently  applied,  and 
which  has  long  been  an  article  of  export  from  Malacca  and  the  king- 
dom of  Siam.  Specimens  of  the  tree  which  yields  this  were  first 
obtained  by  M.  Sonnerat  in  his  second  voyage  to  India,  from  which 
probably  have  been  given  the  figure  and  description  by  Lamarck. 
(' Enc.  Mdth.,'  1.  p.  49,  IlLustr.  t.  376.)  The  plant  he  named  Aquilaria 
Malaccensis.  This,  the  Garo  de  Malacca,  was  introduced  by  Dr. 
Roxburgh  into  the  botanic  garden  of  Calcutta,  and  was  not  to  be 
distinguished  from  specimens  of  a  tree  called  Ugoon,  which  is  a 
■native  of  the  mountainous  tracts  east  and  south-east  from  Silhet, 
between  24°  and  25°  of  N.  lat.,  which  flowers  in  April,  and  ripens  its 
seed  in  August,  and  which  he  says  there  can  be  little  or  no  doubt 
furnishes  the  real  Calambac  or  Agallochum  of  the  ancients ;  adding, 
that  there  seems  more  reason  to  think  that  it  was  carried  to  China 
from  our  eastern  frontier,  than  to  suppose^it  was  carried  from  Cochin- 
China,  or  any  other  country  in  the  vicinity  of  China,  where  it  has 
always  been  in  great  demand.  Small  quantities  are  sometimes 
imported  into  Calcutta  by  sea,  from  the  eastward  ;  but  such  is  always 
deemed  inferior  to  that  of  Silhet.  ('Fl.  Ind.'  ii.  p.  423.)  As  the 
Malacca  plant  had  not  flowered,  Dr.  Roxburgh  was  unable  to  decide 
that  they  were  positively  the  same  with  those  from  Silhet,  and  there- 
fore named  these  Aquilaria  agallocha,  as  another  species  of  the  same 
genus.  By  this  name  it  has  been  figured  in  Royle's  '  Illustr.'  i.  36,  f.  1, 
from  a  drawing  by  Dr.  Hamilton  of  a  plant  which  he  called  Agallo- 
chum Officinarum,  and  which  he  found  near  Goalpara,  on  the  eastern 
frontier  of  Bengal.  This  drawing  is  illustrated  with  dissections  by 
Dr.  Lindley.  [AquilariacejE.] 

The  fragrant  nature  of  genuine  Agila  or  Eagle-Wood  is  well  known, 
and  that  it  has  from  very  early  periods  been  employed  both  by 
the  natives  of  India  and  of  China  as  incense.  Mr.  Pinlayson,  in  his 
visit  to  Siam,  says  that  the  consumption  of  this  highly  odoriferous 
wood  is  very  considerable  in  Siam,  but  that  the  greatest  part  is 
exported  to  China,  where  it  is  used  in  a  very  economical  manner. 
The  wood  being  reduced  to  a  fine  powder,  and  mixed  with  a 
gummy  substance,  is  laid  over  a  small  slip  of  wood,  about  the  size  of 
a  bull-rush,  so  as  to  form  a  pretty  thick  coating.  This  is  lighted,  and 
gives  out  a  feeble  but  grateful  perfume.  French  authors  inform  us 
that  the  Eagle- Wood  was  burned  as  a  perfume  by  Napoleon  in  the 
imperial  palace. 

We  cannot  conclude  this  subject  without  inquiring  whether  the 
substances  of  which  we  have  been  treating  are  the  Lign-Aloes  of 
Scripture,  Ahaloth,  masc.  Ahel,  whose  plural  is  Ahalim.  It  would 
be  impossible  to  do  justice  to  the  subject  in  a  small  compass,  or  with- 
out referring  to  the  numerous  dissertations  which  have  been  written 
on  it ;  but  it  may  be  observed,  that  these  might  have  been  much 
shortened,  if  the  authors  had  been  naturalists,  or  intimately  acquainted 
with  the  natural  history  and  usages  of  eastern  countries.  Such  infor- 
mation would  at  least  have  prevented  any  species  of  aloe  being  con- 
sidered or  figured  as  the  far-famed  and  fragrant  Lign-Aloe  from  a 
mere  similarity  in  sound.  In  the  present  instance,  the  difficulty  is 
increased  by  the  supposed  necessity  of  reconciling  the  different 
passages  in  which  Lign-Aloes  are  mentioned,  as  in  Numbers,  xxiv.  6, 
where  it  is  mentioned  as  a  tree  planted  ;  but  in  the  three  other  passages, 
Proverbs,  vii.  17,  Psalms,  xiv.  9,  and  Canticles,  iv.  14,  it  is  enumerated 
with  the  most  fragrant  products  of  the  east,  as  cinnamon,  cassia,  cala- 
mus, camphor,  frankincense,  myrrh,  spikenard,  and  saffron.  Here  we 
may  observe,  that  a  substance  which  was  indigenous  in  a  country  was 
not  likely  to  have  been  an  article  also  of  commerce  from  a  far  country 
in  those  early  times  ;  and  that  therefore,  as  it  is  disputed  whether  the 
word  shall  be  translated  Tents  or  Lign-Aloes,  the  word  may  perhaps 
be  used  in  a  poetical  sense,  as  it  is  thought  to  be  by  some  commen- 
tators. In  the  three  passages  above  referred  to,  it  may  be  noted 
that,  except  sandal- wood,  there  is  no  other  substance  which  could  be  so 
well  enumerated  with  those  with  which  it  is  found  iu  connection  as 
the  Agila-Wood  of  the  East,  whether  we  consider  its  high  price, 
delicate  perfume,  or  the  long  time  in  which  it  has  been  held  in 
high  estimation,  while  the  similarity  of  its  name  is  at  the  same  time 
remarkable.  r> 
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EAR.  Many  animals  unquestionably  enjoy  the  faculty  of  hearing 
to  a  limited  extent,  which  are  found,  upon  examination,  to  be  unpro- 
vided with  oi'gans  exclusively  appropriated  to  the  concentration  and 
transmission  of  sound.  In  fact,  the  sense  of  hearing  is,  strictly 
speaking,  only  a  refinement  of  the  sense  of  touch.  The  impressions 
with  which  it  is  conversant  arise  wholly  [Acoustics,  in  Arts  and  Sc. 
Div.]  from  peculiar  undulations  of  the  particles  of  ordinary  matter, 
propagated  in  obedience  to  its  ordinary  laws  through  the  medium 
in  which  the  animal  lives,  and  impinging  more  or  less  immediately 
upon  a  sensitive  part ;  they  have  no  necessary  dependence,  like  those 
of  sight,  upon  the  agency  of  the  more  subtle  fluids ;  nor  have  they 
any  connection,  like  those  of  smell  and  taste,  with  what  may  be  called 
the  chemical  properties  of  matter.  If  to  these  considerations  it  be 
added  that  the  vibratile  substances  which  are  commonly  found  to 
inclose  the  sensorium  are  not  ill  qualified  to  participate  in  the  undu- 
lations of  the  surrounding  medium,  and  carry  them  onwards  to  the 
internal  seat  of  perception,  the  reader  will  be  prepared  to  learn  that 
the  only  essential  part  of  the  organ  of  hearing  is  a  nerve,  not 
materially  different  from  those  of  common  sensation,  lodged  at  a 
sufficient  depth  to  be  secured  from  external  injury,  and  sufficiently 
sensitive  to  be  affected  by  these  delicate  impulses.  This  is  called  the 
acoustic  or  auditory  nerve. 

It  is  probable  that  even  the  lowest  animals  provided  with  a 
nervous  system  are  able  to  perceive  the  notices  thus  conveyed  of 
external  objects,  and  turn  them  to  account  in  the  degree  necessary 
for  their  security  and  comfort.  But  to  meet  the  increasing  wTants 
and  minister  to  the  multiplied  faculties  of  the  moro  complete  animals, 
various  subsidiary  parts  are  found  to  be  added  in  something  like  a 
regular  succession  as  we  advance  upwards  in  the  scale,  each  lowej 
grade  possessing  the  rudiments  of  some  additional  provision  more 
fully  developed  in  the  next  above,  till  the  organ  reaches  its  greatest 
amplification  and  final  perfection  in  man  and  the  other  Mammalia. 
The  particular  use  of  many  of  these  subsidiary  parts  has  not  yet 
been  explained.  We  know  in  general  that  they  must  increase  the 
force  and  vividness  of  the  impression ;  that  they  afford  indications  of 
its  direction,  and  the  means  of  appreciating  minute  shades  of 
difference  in  its  kind  and  degree,  and  in  the  frequency  of  its  repe- 
tition ;  that  some  of  them  add  to  the  security  of  the  organ  without 
impairing  its  delicacy ;  and  that  others  serve  to  adjust  its  position, 
and  to  adapt  it  to  various  changes  in  the  state  of  the  atmosphere. 

The  Radiata  (Sponges,  Polyps,  &c),  which  constitute  the  lowest, 
and  in  point  of  variety  and  number  by  far  the  most  comprehensive 
division  of  Cuvier,  appear  to  be  universally  unprovided  with  an 
organ  of  hearing  ;  many  of  them  have  no  nervous  system,  and  are 
therefore  probably  altogether  devoid  of  the  sense.  In  some  of  the 
A  calephm  are  bodies  very  like  the  otolithes  found  in  the  higher  animals, 
but  whether  these  are  the  commencement  of  an  ear  or  not  is  doubtful. 

The  Articulata,  which  form  the  next  division,  are  all  furnished 
with  a  nervous  system,  and  it  is  likely  that  they  all  enjoy  the  sense 
of  hearing.  Indeed,  some  of  them  are  able  to  express  their  feelings 
and  wants  to  their  fellows  by  means  of  peculiar  sounds,  of  which  the 
cricket  and  queen-bee  are  well-known  examples.  We  find  accord- 
ingly, that  in  many  of  the  more  perfect  species  the  extremity  of  the 
acoustic  nerve  is  expanded  upon  a  simple  kind  of  auditory  instrument 
consisting  of  a  whitish  membranous  bag  of  fluid,  placed  within  the 
head  in  a  somewhat  larger  cavity,  the  space  between  them  being 
also  occupied  by  fluid.  This  cavity  is  situated  near  the  outer  feelers, 
or  antenna?.  When  the  animal  lives  in  water,  it  is  commonly 
complete;  if  in  air,  there  is  a  round  external  opening  closed  by  a 
thin  tense  and  transparent  membrane,  showing  the  white  colour 
within,  to  which  the  bag  adheres,  and  which  receives,  concentrates, 
and  transmits  the  sonorous  vibrations  of  the  surrounding  medium. 
This  kind  of  arrangement  seems  to  be  necessary,  among  other  reasons, 
for  the  purpose  of  indicating  the  direction  of  the  sound,  which  is 
probably  made  known  in  part  by  the  clearer  vibration  of  the 
membrane  when  turned  in  that  direction,  and  in  part  by  a  comparison 
of  the  impressions  on  the  two  sides ;  for  this  organ,  like  all  others 
which  bring  the  animal  into  relation  with  the  outer  world,  is  always 
double  and  symmetrical.  It  may  be  observed  that  the  nerve  dis- 
tributed to  the  membranous  bag  just  described  is  given  on  by  that 
which  supplies  the  antenna  with  its  exquisite  sense  of  touch  :  some 
have  thought,  but  perhaps  erroneously,  that  the  faculty  of  hearing 
resides  in  the  antennte  themselves. 

The  parts  we  have  enumerated  are  all  found,  with  others,  in  the 
higher  animals,  and  may  be  considered  as  the  most  essential  parts 
of  an  organ  of  distinct  hearing.  The  cavity  is  called  the  vestibule  ; 
the  soft  membranous  bag  of  fluid  is  the  vestibular  sac ;  the  round 
external  opening  is  called,  from  its  shape  in  man  and  most  other 
animals,  the  fenestra  ovalis  ;  the  fluids  within  and  without  the  sac 
are  called  respectively  the  endo-lymph  and  peri-lymph  (evSov,  within, 
irep),  around) ;  the  latter,  being  analogous  to  the  fluid  discovered  by 
Cotugno  in  the  internal  ear  of  Mammalia,  is  sometimes  called,  after 
his  name,  the  Liquor  Cotunni. 

The  principal  tribes  of  the  Articulata  ascertained  to  possess  organs 
of  this  kind  are  the  air-breathing  insects  of  the  orders  Hymenoptera 
(Bees),  Orthoptera  (Grasshoppers),  and  Coleoptcra  (Beetles);  the 
Arachnida  (Spiders),  and  the  Decapodous  Cntstacea,  such  as  the 
Lobster  and  Crab.    In  the  common  black  beetle  they  are  very 
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conspicuous,  appearing  externally  in  the  form  of  round  white  points 
on  the  head,  a  little  nearer  the  middle  line,  and  somewhat  higher  than 
the  base  of  the  long  outer  antenna?.  In  the  lobster  they  are  con- 
tained in  a  small  nipple-like  prominence  or  papilla  upon  the  under 
part  of  the  moveable  base  of  the  antennas,  looking  downwards  and 
forwards.  This  papilla  consists  of  a  substance  harder  and  more 
brittle  and  probably  more  vibratile  than  the  rest  of  the  shell. 

The  Mollusca,  though  placed  higher  in  the  scale  of  animals  by 
Cuvier,  do  not  afford  so  many  examples  of  animals  possessing  a 
distinct  organ  of  hearing  as  the  Articulata.  Such  as  have  been 
discovered  all  belong  to  the  order  of  the  Cephalopods  with  two 
branchiae,  or  gills,  which  approach  more  nearly  to  the  true  fishes  in 
their  structure  than  the  other  mollusks. 

In  the  Sepia,  or  Cuttle-Fish,  which  belongs  to  this  order,  and 
which  may  be  taken  as  a  type  of  the  rest,  there  is  a  protuberance 
under  the  elastic  gristly  integument  at  the  back  part  of  the  head 
which  contains  the  ear.  It  consists  of  a  pair  of  symmetrical  vestibules, 
each  containing  an  oval  sac  filled  and  surrounded  with  fluid.  On  the 
interior  surface  of  this  sac  the  acoustic  nerve  is  expanded  in  the 
form  of  a  white  ruucous  pulp.  The  sac  is  supported  in  the  perilymph 
not  only  by  an  adhesion  to  the  inner  side  of  the  parietes  of  the 
vestibule  at  the  entrance  of  the  nerve,  but  also  by  a  fine  net-work 
of  fibrils  which  pass  from  its  outer  surface  to  numerous  prominent 
points  on  the  inner  surface  of  the  vestibule.  There  is  no  fenestra 
ovalis,  or  membrane,  as  in  the  lobster  and  the  air-breathing  insects, 
but  the  sac  contains  a  small  loose  bony  or  chalky  concretion,  called 
an  otolithe  (oSs  iirh?,  the  ear,  and  XiBos,  a  stone),  which  answers  the 
same  purpose,  namely,  to  indicate  the  degree  and  direction  of  sound ; 
for  just  as  we  estimate  a  weight  by  poising  it  in  the  hand,  or,  if  it 
be  suspended,  by  gently  pushing  it  from  us — thus  measuring  in  our 
minds  the  muscular  tension  necessary  to  support  it,  or  the  force 
required  to  overcome  its  inertia,  and  conscious  of  the  direction  in 
which  we  exert  our  muscles — so,  conversely  (the  weight  and  inertia 
of  the  lapillus  always  remaining  the  same),  the  degree  and  direction 
of  a  vibratory  force  affecting  it  from  without  through  the  medium  of 
the  integuments,  the  parietes  of  the  vestibule,  and  the  fluids  within, 
may  be  estimated  by  a  consciousness  on  the  part  of  the  animal  of 
the  nature  of  the  stress  on  the  sensitive  membranes  and  fibrils  which 
support  it,  which  by  their  elasticity  restrain  and  redress  the  slight 
movements  impressed  upon  it.  This  should  be  bome  in  mind  ;  for, 
as  we  shall  see  further  on,  it  is  in  some  degree  by  the  exertion  of  the 
muscular  sense,  as  Sir  Charles  Bell  has  called  that  by  which  we  judge 
of  weight  and  tension,  that  the  human  ear  is  enabled  to  estimate 
the  intensity  of  sound.  Other  curious  particulars  as  to  the  function 
of  otolithes  might  be  enlarged  \ipon  ;  but  we  have  said  enough  to 
explain,  as  we  think,  the  most  important  of  them  ;  and  to  correct 
the  misstatements  of  authors  who  tell  us  that  they  are  intended  to 
increase  the  intensity  of  the  vibrations  of  sound  :  they  appear  to  us 
rather  calculated  to  diminish  it,  as  the  board  floating  in  the  bucket 
of  the  water-carrier  tends  to  pevent  the  fluid  from  dashing  over  the 
side.  They  undoubtedly  play  an  important  part  in  the  organ  of 
hearing,  especially  in  the  larger  fishes,  where  they  are  more  numerous, 
and  attain  a  considerable  size  ;  but  it  is  difficult  to  conceive  that  they 
are  possessed  of  any  intensative  power. 

The  verte'brated  classes  of  the  animal  kingdom,  comprising  the  true 
fishes,  reptiles,  birds,  and  the  mammals,  are  all  provided  with  acoustic 
organs,  which  are  very  various  in  their  degrees  of  complexity,  but 
much  exceed  in  that  respect  the  comparatively  simple  organs  of  the 
inferior  divisions. 

In  the  Cartilaginous  Fishes,  such  as  the  ray  and  the  shark,  the  vesti- 
bule is  deeply  imbedded  in  the  elastic  walls  of  the  back  part  of  the 
cranium,  near  its  junction  with  the  spine.  The  fenestra  ovalis,  closed 
by  a  tense  transparent  membrane,  faces  upwards,  backwards,  and 
towards  the  middle  line.  The  membrane  is  placed  obliquely  at  the 
bottom  of  a  more  superficial  flattened  tubular  cavity,  which  termi- 
nates beneath  the  integument  in  a  kind  of  forked  extremity,  and  may 
be  considered  as  a  rudiment  of  the  tympanum,  or  middle  ear,  of  the 
higher  Vertebrata,  with  its  Eustachian  tube.  The  inner  surface  of  the 
membrane  is  turned  towards  three  sacculi,  one  of  which  is  much 
larger  than  the  rest,  arranged  at  the  opposite  side  of  the  cavity  of  the 
vestibule,  and  containing  each  an  otolithe.  The  sacs  are  filled  with  a 
thick  gelatinous  endolymph,  which  adheres  to  the  lapilli,  and  serves, 
with  minute  filaments,  such  as  those  in  the  Sepia,  to  steady  them. 
The  vestibule  is  filled  with  a  limpid  aqueous  perilymph,  traversed  in 
all  directions  by  a  fine  cellular  network,  by  means  of  which  its  con- 
tents are  supported  in  their  relative  situations.  Besides  the  fenestra 
ovalis,  other  perforations  lead  out  of  the  vestibule  into  three  arched 
cylindrical  canals  of  considerable  diameter  and  dimensions,  the  diverg- 
ing curves  of  which  take  a  wide  circuit  within  the  cranial  cartilage, 
and  terminate  at  both  ends  in  this  central  cavity.  These  passages, 
from  their  situation  and  form,  are  called  the  anterior,  posterior,  and 
horizontal  semicircular  canals.  Within  the  canals,  in  which  the 
vestibular  perilymph  freely  circulates,  there  are  three  similarly  curved 
but  more  slender  membranous  elastic  tubes  :  they  are  nowhere  in 
contact  with  the  sides  of  the  canals,  but  are  suspended  in  the  midst 
of  them  by  means  of  the  cellular  net-work  above  mentioned.  They 
all  swell  out  at  one  end  like  a  flask  (ampulla)  as  they  enter  the  vesti- 
bule, after  which  the  anterior  and  horizontal  tubes  separately  enter 


a  common  pouch  or  sinus;  into  this  their  other  ends  likewise  open 
by  a  conduit  common  to  both.  The  posterior  tube,  which  is  the 
largest  and  longest,  after  forming  its  ampulla  resumes  its  former 
calibre,  and  passing  along  the  floor  of  the  vestibule  under  the  largest 
sac,  to  which  it  is  connected  by  the  network,  returns  into  itself,  thus 
completing  a  separate  circuit. 

The  fluid  contents  of  the  several  membranous  cavities  do  not  com 
municate  with  each  other  or  with  the  vestibular  perilymph ;  though 
as  they  lie  in  close  apposition,  their  vibrations  are  mutually  inter 
changeable. 

The  acoustic  nerve  is  distributed  in  two  principal  branches  only  to 
the  sacs  and  the  ampulla? ;  chiefly  to  the  latter,  to  which  it  give3  a 
white  colour.  The  filaments  form  a  fine  network  on  the  outside  of 
the  ampullae,  and  then,  piercing  their  parietes,  are  raised  up  within 
into  a  kind  of  crescentic  screen,  in  order  probably  that  they  may  be 
more  exposed  to  the  impulse  of  the  vibrations  descending  along  the 
aqueous  endolymph  of  the  semicircular  tubes.  All  the  parts  we  have 
described  are  transparent  except  the  opaque  ampullae  and  the  solid 
cretaceous  otolithes.  We  have  been  particular  in  our  account  of  these 
membranous  parts,  which  are  found  with  little  essential  variation  in 
all  the  superior  animals,  man  included,  because  in  the  cartilaginous 
fishes  they  admit  of  more  easy  examination  from  their  great  size  and 
firmer  texture,  and  from  the  softness  of  the  cartilage  that  incloses 
them.  In  man  and  the  mammals  they  are  not  only  much  smaller 
and  more  delicate,  but  incased  iu  the  hardest  bone  in  the  body,  from 
which  it  is  almost  impossible  to  separate  them  with  sufficient  accuracy 
to  be  certain  that  the  description  is  correct. 

In  some  cartilaginous  fishes,  as  the  sturgeon,  the  fenestra  ovalis  is 
not  closed  by  a  membrane,  but  by  a  round  button-like  piece  of  semi- 
transparent  cartilage  called  an  operculum,  or  lid. 

The  parts  are  similar  in  the  osseous  fishes,  except  that  they  have 
generally  no  fenestra  ovalis. 

In  Serpents  there  is  but  one  sacculus  containing  chalky  matter, 
and  all  the  semicircular  tubes  communicate  with  a  central  mem- 
branous sinus,  which  the  anterior  and  posterior  tubes  enter  by  a 
common  trunk.  The  fenestra  ovalis  is  closed,  not  as  in  fishes  by  a 
membrane,  but  by  the  expanded  trumpet-shaped  extremity  of  a 
slender  bone  (ossiculum  or  columella)  attached  at  the  other  extremity 
by  a  ligament  to  the  outer  end  of  the  intermaxillary  bone. 

Nearly  the  same  arrangement  of  the  internal  ear  prevails  in  the 
Four- Footed  Reptiles  (turtle,  crocodile,  frog,  lizard) ;  but  a  new  and 
important  step  is  here  made  towards  the  ultimate  perfection  of  the 
organ  by  the  development  of  an  air-cavity,  called  the  tympanum  or 
ear-drum,  between  the  vestibule  and  the  surface  of  the  head.  This 
addition,  which  as  we  said  first  becomes  more  than  a  mere  rudiment 
in  the  four-footed  reptiles,  permits  the  vestibule  to  be  placed  with 
equal  advantage  at  a  comparatively  greater  depth,  and  therefore  in 
greater  security ;  but  it  has  more  important  uses  in  rendering  the 
sound  more  clear,  and  facilitating  in  several  ways  (to  be  presently 
explained)  its  communication  to  the  auditory  nerve.  Like  the  musical 
instrument  from  which  it  takes  its  name,  the  tympanum  is  provided 
with  a  membrane  tightly  stretched  upon  the  margin  of  a  round  open- 
ing in  the  outer  part  of  it3  bony  or  cartilaginous  wall ;  and  has  an 
open  vent  or  passage  called  after  the  anatomist  who  discovered  it  the 
Eustachian  Tube,  leading  forwards  from  the  cavity  to  the  throat  or 
back  part  of  the  nostrils,  by  means  of  which  the  air  within  it  is 
adjusted  to  the  variable  state  of  the  atmospheric  pressure  without. 
If  the  animal  be  amphibious,  as  many  of  the  four-footed  reptiles  are, 
the  membrana  tympani  is  still  covered  entirely  by  integument ;  some- 
times, as  in  the  crocodile,  by  a  moveable  flap  of  the  scaly  hard  skin, 
which  can  be  raised  up  when  the  animal  is  out  of  the  water.  More 
frequently  however  the  membrane  lies  entirely  beneath  the  skin,  here 
thinner  than  elsewhere  on  the  head,  as  in  the  tortoise.  The  Lacerta 
agiiis,  or  Basking  Lizard,  alone,  which  lives  entirely  on  the  land,  has 
the  membrane  naked  to  the  air.  In  this  class  of  animals  the  columella 
is  not  directed  forwards  to  the  angle  of  the  jaw  as  in  serpents,  but  is 
attached  by  a  cartilaginous  extremity  to  the  centre  of  the  membrana 
tympani,  and  thus  conveys  the  collected  effect  of  its  vibrations  directly 
to  the  fenestra  ovalis  :  the  effect  of  this  arrangement  in  rendering  the 
impression  of  sound  more  definite  must  be  obvious.  In  some  species 
the  cartilaginous  portion  of  the  columella  is  joined  to  the  bony  portion 
at  an  acute  angle,  like  the  letter  V,  which  adds  an  elasticity  to  the 
mechanism  very  serviceable  as  a  protection  to  the  delicate  parts  within 
the  fenestra  ovalis  from  the  injury  they  might  otherwise  sustain  by  a 
blow  or  undue  pressure  upon  the  membrana  tympani.  This  is  the 
case  with  the  lizard  mentioned  above,  in  which  there  is  also  a  rudi- 
ment of  the  muscle  which  serves  in  the  higher  animals  to  tighten  the 
membrane ;  a  circumstance  which  makes  this  elbow  in  the  columella 
a  still  more  essential  provision  against  sudden  changes  in  the  distance 
between  the  centre  of  the  membrane  and  the  fenestra  ovalis.  It  is 
worthy  of  remark  that  in  one  class  of  serpents,  the  Ccecilia  (Blind- 
Worms),  the  ear  is  as  complete  as  in  any  of  the  four-footed  terrestrial 
reptiles  ;  possessing  a  tympanum  with  its  membranes,  a  Eustachian 
tube,  and  a  columella  bent  to  an  angle.  This  departure  from  the 
usual  rule  in  serpents  appears  to  be  one  of  those  compensations  so 
frequently  met  with  in  the  animal  kingdom,  the  organ  of  sight  iu  the 
Ccecilia  being  imperfectly  developed. 

In  Birds,  besides  a  greater  nicety  and  tenuity  in  the  conformation 
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of  the  parts  hitherto  described,  the  ear  is  furnished  with  two  addi- 
tional provisions,  both  probably  of  great  consequence  to  the  perfection 
of  the  organ.  The  first  is  a  short  meatus  auditorius  externus,  or 
outer  passage,  which  removes  the  delicate  membrane  of  the  tympanum 
to  some  depth  from  the  surface  of  the  head,  and  thus  places  it  more 
securely,  and  at  the  same  time  to  greater  advantage,  for  observing 
the  direction  of  sound.  The  other  additional  provision  in  birds  is  an 
appendage  to  the  mechanism  of  the  internal  ear.  This  is  a  small 
conical  cavity  in  the  bone,  somewhat  curved,  with  a  double  spiral 
ridge  winding  round  the  interior,  and  inclosing  a  cartilaginous  struc- 
ture so  corresponding  in  form  with  the  ridge  as  to  divide  the  cavity 
into  two  partitions.  These  communicate  with  another  at  the  apex, 
and  with  the  vestibule  and  tympanum  respectively,  at  their  other 
ends.  The  cavity  is  termed  the  Cochlea,  from  its  resemblance  to  a 
spiral  shell ;  the  partition  communicating  with  the  internal  ear  is  the 
Scala  (winding  stair)  of  the  vestibule  ;  the  other  is  the  Scala  Tympani. 
The  opening  from  the  latter  into  the  tympanum  is  called  the  Foramen 
Rotundum  ;  it  is  closed  by  a  membrane  to  exclude  the  air  of  that 
cavity  while  it  permits  the  transit  of  vibration  to  or  from  the  vesti- 
bular perilymph  within ;  for  that  fluid,  passing  up  the  cochlea  by  the 
scala  vestibuli,  descends  the  scala  tympani,  and  bathes  the  inner  sur- 
face of  the  membrane  of  the  fenestra  rotunda.  The  cartilaginous 
Newel  is  kept  in  its  place  like  the  semicircular  tubes  by  retiform  fila- 
ments, and  is  supplied  with  a  separate  branch  of  the  acoustic  nerve, 
which  ramifies  and  expands  on  its  surface.  The  lapilli,  which  seem 
to  be  chiefly  a  provision  for  hearing  under  water,  and  are  therefore 
large  and  solid  in  aquatic  and  amphibious  animals,  appear  in  birds 
only  as  fine  crystallised  grains  of  chalk  in  the  utricle  or  sinus  of  the 
vestibule,  rendering  the  endolymph  somewhat  turbid.  The  columella 
is  straight,  and  the  membrana  tympani  pressed  outwards  by  it  is 
consequently  convex.  There  is  a  crescentic  fold  of  skin  extending 
upwards  from  the  superior  margin  of  the  meatus  externus,  sometimes 
furnished,  as  in  the  horned  owl,  with  a  fringe  of  feathers  which  can 
be  spread  at  pleasure  like  a  fan  to  catch  the  sound.  This  fold  of 
skin  is  a  rudiment  of  the  concha,  or  outer  ear,  of  the  Mammalia. 

As  we  have  already  said,  it  is  only  in  this  last-mentioned  class  of 
animals  that  the  ear  reaches  its  complete  development.  It  is  nearly 
the  same  in  all  of  them  ;  the  difference  being  only  in  the  comparative 
size  and  shape  of  the  component  parts  of  the  organ,  and  not  in  their 
essential  structure,  number,  or  arrangement. 

We  shall  therefore  describe  the  organ  in  one  species  only. 

There  is  every  reason  to  suppose  that  in  hearing,  as  in  seeing,  man 
has  no  superiority  over  many  of  the  lower  animals  except  what  arises 
from  that  intellectual  supremacy  which  enables  him  to  discriminate 
and  compare  his  sensations  more  justly  than  they  can  do.  Indeed  it 
is  certain  that  in  the  mere  perception  of  sounds  he  is  inferior  to  most 
of  the  Mammalia,  and  probably  to  birds  ;  and  if  the  musical  faculty 
should  seem  to  imply  a  greater  perfection  of  the  organ,  the  error,  for 
such  we  believe  it  to  be,  may  perhaps  disappear  upon  reflection.  We 
therefore  select  the  human  ear  as  the  type  of  the  organ  in  Mammalia, 
not  because  it  is  in  any  respect  more  complete  than  the  rest,  but 
as  the  most  interesting.  The  same  description,  of  the  more  important 
parts  at  least,  might  be  applied  nearly  word  for  word  to  all. 

The  parts  now  to  be  described  fall  naturally  under  a  three-fold 
division  into  the  internal,  middle,  and  external  ear. 

1.  The  Internal  Ear,  comprising  the  Acoustic  Nerve,  Vestibule,  and 
Labyrinth,  is  deeply  placed  in  the  interior  of  the  head,  within  the 
most  compact  and  hardest  of  the  bones,  denominated  from  that 
circumstance  the  petrous  or  rocky  portion  of  the  temporal  bone. 
This  wedge-like  or  triangular  projection  passes  obliquely  inward  and 
forward  in  the  direction  of  the  outer  tube  of  the  ear,  forming  a 
strongly-marked  knobby  ridge  within  the  cranium,  in  the  basis  or 
floor  of  that  cavity.  Near  the  inner  point,  which  nearly  meets  its 
fellow  on  the  other  side,  and  upon  its  posterior  declivity,  there  is  a 
large  trumpet-like  hole  (meatus  auditorius  internus)  into  which  the 
seventh  cerebral  nerve  enters  from  the  medulla  oblongata.  [Brain  ; 
Nerve.]  The  meatus  passes  in  a  direction  outwards,  and  therefore 
obliquely,  into  the  petrous  portion  for  half  an  inch,  and  then  termi- 
nates abruptly  in  two  foveae,  or  pits  :  from  the  upper  of  these  there 
goes  a  winding  canal  through  the  substance  of  the  bone,  which  is  the 
course  of  the  motor  nerve  of  the  face  (the  portio  dura  of  the  seventh 
pair),  which,  here  separating  from  the  auditory  nerve,  or  portio 
mollis,  we  need  not  follow.  The  latter,  splitting  into  several  sets  of 
filaments,  finds  its  way  through  small  sieve-like  openings  at  the 
bottom  of  the  lower  fovea  into  the  internal  ear,  and  is  here  distri- 
buted in  three  separate  portions  to  the  cochlea,  the  ampullae  of  the 
semicircular  tubes,  and  the  utricle  or  vestibular  sac.  The  cochlea  is 
more  complicated  than  in  birds  ;  it  consists  of  a  spiral  canal  in  the 
bone,  gradually  diminishing  as  it  ascends  to  a  point,  wound  round  a 
central  hollow  pillar  of  bone  called  the  Modiolus,  or  Newel.  From 
its  inner  surface,  that  namely  which  may  be  considered  as  a  groove 
in  the  modiolus,  a  thin  and  spongy  lamella  of  bone  projects  rather 
more  than  half  across  the  canal,  ascending  in  a  similar  spiral.  From 
the  edge  of  this  lamella  (called  the  Lamina  Spiralis)  a  membrane  passes 
to  the  outer  surface  of  the  canal,  where  it  is  attached ;  thus  com- 
pleting the  separation  of  the  canal  into  two  scalas,  or  winding  parti- 
tions, which  unite  at  the  summit,  and  open  (as  before),  the  lower  and 
narrower  into  the  vestibule,  the  superior  and  larger  into  the  tympanum ; 


each  scala  taking  two  turns  and  a  half  round  the  modiolus  !n  ascending 
from  the  base  of  the  cochlea  to  the  Cupola,  or  inverted  cup-shaped 
cavity  at  the  summit,  placed  over  the  funnel  (Infundibulum)  into 
which  the  top  of  the  modiolus  expands.  The  cochlea  is  on  a  level 
with  the  vestibule  and  anterior  to  it,  the  base  being  turned  towards 
the  meatus  internus ;  the  summit  looking  outwards  and  a  little  down- 
wards, is  turned  towards  the  sudden  bend  of  the  wide  canal  in  the 
petrous  portion  of  the  temporal  bone  by  which  the  internal  carotid 
artery  enters  the  cavity  of  the  head.  It  is  the  close  neighbourhood 
of  this  artery  as  it  passes  through  the  compact  bone  that  occasions 
the  rushing  sound  of  the  pulse  to  be  heard  when  the  ear  is  placed 
upon  a  pillow,  or  the  attention  is  led  to  dwell  upon  what  passes 
within,  by  deafness  arising  from  some  cause  not  aS'ecting  the  parts 
essential  to  hearing.  The  modiolus  is  hollow  to  some  distance  from 
the  base.  Up  this  tubular  cavity  rises  the  large  cochlear  branch  of 
the  acoustic  nerve,  giving  off  lateral  filaments  through  minute  open- 
ings arranged  spirally,  which  pass  through  the  light  spongy  bone, 
and  emerge  from  different  points  on  the  spiral  floors  and  sides  of  the 
scalae,  where  they  ramify  in  a  delicato  pulpy  expansion  upon  the 
membranous  tubes  which  line  the  spiral  osseous  canals  :  the  rest  of 
the  cochlear  nerve  passes  through  capillary  perforations  in  the  cul-de- 
sac  of  the  tubular  cavity  ;  and  ascending  in  the  substance  of  the 
central  pillar  of  the  modiolus,  is  distributed  through  the  bone  in  a 
similar  way  to  the  upper  turns  of  the  cochlea  and  the  infundibulum. 
The  two  other  branches  of  the  acoustic  nerve  are  distributed  to  the 
vestibular  sac,  which  lies  in  a  round  depression  or  pit  in  the  barrel- 
shaped  cavity  of  the  vestibule,  and  to  the  ampullae  of  the  semicircular 
tubes.  The  latter  all  meet  in  a  membranous  sinus,  or  utricle,  which 
occupies  another  distinct  pit  of  the  vestibule,  called  from  its  shape 
the  Elliptic  Fovea,  much  according  to  the  arrangement  already 
described  in  other  animals.  The  principal  opening  from  the  vestibule 
is  the  fenestra  ovalis,  situated  on  the  outer  side  towards  the  tympa- 
num, which  is  closed  by  a  membrane.  At  the  lower  and  front  part 
there  is  another  opening  into  the  scala  vestibuli  of  the  cochlea. 
There  are  five  at  its  posterior  and  outer  side,  which  lead  into  the 
semicircular  canals,  of  which  the  superior  and  posterior  enter  the 
vestibule  by  a  common  foramen.  The  sac  and  utricle  each  contain 
a  cretaceous  deposit  called  Otoconia,  or  ear-sand,  which  in  some  of  the 
lower  Mammalia  has  the  consistence  of  soft  chalk.  The  cochlea  and 
semicircular  canals,  from  their  complexity,  are  termed  the  Labyrinth. 
With  respect  to  the  object  of  their  peculiar  arrangement,  not  even  a 
probable  conjecture  has  been  hazarded.  Yet  they  appear  with  sur- 
prising uniformity  in  all  the  Mammalia,  and  some  of  them,  as  we 
have  seen,  in  the  more  numerous  tribes  of  birds,  reptiles,  and  fishes. 
The  bony  canals  of  the  labyrinth  and  vestibule  are  stated  to  be 
invested  within  by  a  delicate  periosteum,  the  surface  of  which 
towards  the  perilymph  is  thought  to  be  of  the  nature  of  a  serous 
membrane,  and  to  secrete  that  fluid. 


Fig.  1.  Magnified  view  of  the  osseous  labyrinth  and  %-estibulc  as  they  would 
appear  if  the  solid  bone  in  which  they  are  imbedded  were  removed,  with  the 
ossicula  auditus  in  situ  :  a,  ampulla  of  the  posterior  semicircular  canal ;  *, 
common  tube  by  which  this  and  the  superior  canal  enter  the  vestibule  ;  c,  pos- 
terior canal ;  d,  external  canal ;  e,  superior  canal ;  /,  cochlea  ;  g,  its  cupola  ; 
h,  fenestra  ovalis  covered  by  the  stapes ;  k,  fenestra  rotunda ;  /,  malleus  ; 
m,  incus  ;  n,  vestibule. 

The  deafness  which  arises  from  causes  which  affect  the  fenestra 
ovalis,  or  the  nerves  and  canals  within  the  vestibule  and  labyrinth,  is 
seldom  or  never  cured  ;  and  it  is  unfortunately  very  common.  There 
is  a  very  easy  way  by  which  the  nature  of  the  case  may  be  often 
sufficiently  tested.  If  the  internal  ear  be  affected,  especially  the  nerves 
of  it,  the  ticking  of  a  watch  pressed  against  the  teeth  or  the  outer 
part  of  the  head  on  that  side,  will  be  very  obscurely  distinguished. 
If  not,  the  sound  can  be  easily  heard,  as  the  solid  bones  interposed 
between  the  sonorous  body  and  the  nerve  are  excellent  conductors  of 
vibration. 
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2.  The  Middle  Ear  comprises  the  cavity  of  the  Tympanum,  with 
its  contents  ;  the  cells  in  the  bony  prominence  behind  the  ear,  called 
the  Mastoid  Process,  with  which  the  tympanum  communicates ;  and 
the  Eustachian  Tube,  or  passage  leading  from  the  tympanum  into  the 
upper  and  back  part  of  the  throat,  where  it  opens  in  the  form  of  an 
expanded  slit  on  each  side  behind  the  posterior  nares. 

The  Tympanum  is  an  irregular  cavity  scooped  in  the  petrous  portion 
of  the  temporal  bone  between  the  vestibule  and  the  external  meatus. 
The  principal  entrances  to  it  are  the  fenestra  ovalis  and  the  round  or 
somewhat  oval  opening  at  the  bottom  of  the  external  passage  upon 
which  the  membrana  tympana  is  stretched.  Between  these  there  is 
extended  a  chain  of  three  small  bones,  obliquely  articulated  to  each 
other  with  perfect  joints,  so  placed  that  the  chain  somewhat  resembles 
in  figure  the  letter  Z. 

These  bones  are  called  respectively  the  Stapes  (stirrup),  the  Incus, 
(anvil),  and  Malleus  (hammer),  from  some  similarity  in  form  to  those 
implements.  The  base  of  the  stapes  is  applied  to  the  fenestra  ovalis, 
exactly  fitting  it,  and  is  attached  firmly  to  its  membrane.  The 
extremity  of  the  longer  leg  of  the  incus  is  articulated  to  the  head  of 
the  stapes,  and  there  is  a  minute  bone  between  them  of  the  size  of  a 
small  shot,  which  is  generally  considered  to  be  only  a  process  of  the 
incus.  It  is  however  called  from  its  spherical  shape  the  Os  Orbiculare, 
and  is  sometimes  reckoned  as  a  fourth  bone.  {Fig.  3,  o.)  The  shorter 
leg  of  the  incus  (fig.  2,  c,)  rests  against  the  bony  parietes  of  the 
tympanum  at  the  back  part,  near  the  mastoid  cells.  Upon  the  hol- 
lowed cavity  in  the  head  of  the  incus  (fig.  2,  a)  the  lateral  depression 
of  the  head  of  the  malleus  (fig.  2,  k)  is  articulated,  and  moves  easily ; 
the  long  handle  of  the  latter  is  attached  by  its  extremity  (fig.  2,  h) 
to  the  middle  of  the  membrana  tympani,  as  well  as  by  a  portion  of 
the  side -of  the  handle,  which  lies  close  to  and  parallel  with  the 
membrane.  The  long  slender  process  of  the  malleus  called  the  Pro- 
cessus Gracilis  (fig.  2,  g)  lies  in  a  slit  passing  to  the  articulation  of  the 
jaw  called  the  glenoid  fissure. 
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Fig.  2.  Magnified  view  of  the  ossicula  auditus  :  M,  malleus ;  I,  incus ; 
S,  stapes ;  o,  shape  of  the  fenestra  ovalis  ;  a,  cavity  of  the  incus,  which  is 
articulated  to  the  malleus ;  d,  longer  process  of  the  incus  with  the  os  orbiculare 
attached  at  b  ;  c,  its  shorter  process  ;  e,  head  of  the  malleus ;  /,  its  short  pro- 
cess, or  prominent  point  for  the  attachment  of  the  tensor  tympani;  k,  the 
depression  which  articulates  with  the  incus ;  g,  processus  gracilis  of  the 
malleus ;  h,  its  handle,  or  manubrium. 

Fig.  3. 

^      ■&  : 

Fig.  3.  The  same  hones  of  their  natural  size :  !»,  malleus ;  i,  incus ; 
s,  Btapes ;  o,  orbiculare. 

At  first  sight  the  use  of  these  bones  would  appear  to  be  to  transmit 
the  vibrations  of  the  membrana  tympani  to  the  membrane  of  the 
fenestra  ovalis,.  and  thence  to  the  internal  ear,  but  when  it  is  found 
that  sounds  can  be  heard  with  distinctness  even  when  the  membrana 
tympani  and  the  ossicula  have  been  removed  by  disease,  it  is  evident 
that  this  function  can  be  performed  independent  of  them.  They  have 
evidently  another  use  which  would  be  incompatible  with  a  single 
bone  passing  between  those  membranes,  as  in  birds  and  most  reptiles ; 
this  is  to  permit  the  membrana  tympani  to  be  drawn  into  a  conical 
shape  so  as  to  tighten  it,  and  adapt  it  either  to  resist  the  impulse  of 
too  loud  a  sound,  or  favour  a  more  acute  or  gentle  one.  The  muscle 
which  chiefly  effects  this  object,  called  the  tensor  tympani  (fig.  4,  a), 
is  attached  near  the  head  of  the  malleus  to  a  point  projecting  from 
it.  (Fig.  2,  /.)  Other  muscles,  to  steady  and  antagonise  its  action, 
called  the  laxator  major  and  minor  tympani  are  also  attached  to  the 
malleus,  the  former  (fig.  4,  6)  to  the  processus  gracilis,  the  latter 
(fig.  4,  c)  to  the  handle  of  the  bone.  A  further  description  of  the 
directions  and  outer  attachments  of  these  minute  muscles  would  be 
tedious  and  unintelligible  to  the  general  reader.  ,  No  muscle  is 
attached  to  the  incus,  but  a  small  one  of  great  importance  is  inserted 
into  the  neck  of  the  stapes,  called  the  stapideus ;  the  effect  of  this  is 
to  counteract  the  obliquity  of  traction  or  tilting  of  the  stapes,  which 
would  otherwise  ensue  from  the  movements  of  the  other  bones  ;  by 
this  means  the  motion  of  the  stapes  is  directed  either  immediately  to 


or  from  the  fenestra  ovalis,  the  membrane  of  which  is  also  further 
preserved  from  injury  by  the  oblique  arrangement  of  the  joints  of 
these  minute  bones,  by  means  of  which,  although  the  membrane  of 
the  tympanum  oscillates  through  a  considerable  space  in  passing  from 
tension  to  relaxation,  that  of  the  fenestra  is  moved  to  a  much  smaller 
extent.  It  is  to  be  observed  that  the  same  action  which  draws  the 
membrana  tympani  into  a  cone  thrusts  the  base  of  the  stapes  farther 
into  the  fenestra  ovalis. 


Fig.  4.  Muscles  attached  to  the  ossicula  auditus :  a,  tensor  tympani ; 
J,  laxator  major  ;  c,  lexator  minor  ;  d,  stapideus. 

These  small  muscles  are  not  under  the  dominion  of  the  will,  being 
supplied  with  nerves  in  a  way  peculiarly  interesting  to  a  physiologist, 
and  acting  automatically  in  correspondence  with  the  impressions  on 
the  auditory  nerve.  Yet  the  instinctive  consciousness  we  have  of  the 
degree  of  their  contractions  in  adjusting  the  tension  of  the  membrana 
tympani  to  circumstances,  is  probably  one  of  our  chief  means  of 
estimating  the  intensity  of  sounds. 

The  fenestra  ovalis  is  situated  nearly  opposite  the  membrana 
tympani,  on  the  upper  edge  of  a  prominence  called  the  Promontory ; 
it  faces  outwards  and  a  little  downwards ;  and  beneath  it,  concealed 
by  the  promontory,  is  the  foramen  rotundum,  closed  by  a  membrane, 
and  leading  into  the  cochlea  by  the  scala  tympani.  The  object  of  this 
last  opening  is  disputed  :  some  think  it  conveys  in  part  the  vibrations 
of  the  air  of  the  tympanum  to  the  internal  ear ;  but  it  seems  more 
reasonable  to  suppose,  with  Sir  C.  Bell,  that  the  end  it  chiefly  serves 
is  to  give  vent  and  freedom  to  those  of  the  fluids  pent  up  in  the 
unyielding  bony  canals  of  the  labyrinth.  Besides  these  openings 
from  the  tympanum,  there  are  others  which  lead  into  the  mastoid 
cells  behind  it ;  these  are  also  filled  with  air,  and  are  supposed  to  con- 
tribute to  the  distinctness  of  the  tympanic  vibrations.  There  is  also 
an  opening  from  the  tympanum  forwards  into  the  Eustachian  tube. 
This  canal  is  nearly  two  inches  long ;  the  first  part  of  its  course  from 
the  tympanum  is  bony  :  it  then  becomes  cartilaginous,  and  widens  as 
it  approaches  the  throat,  the  mucous  membrane  of  which  lines  it,  and 
thence  passing  into  the  tympanum,  spreads  over  the  surface  of  the 
whole  cavity,  investing  the  ossicula  and  its  other  contents,  as  well  aa 
the  mastoid  cells.  From  this  circumstance  arises  the  tendency  of 
the  inflammation  of  cold  or  sore  throat  to  extend  into  the  tympanum, 
producing  temporary  deafness,  ear-ache,  and  sometimes  mischief  of  a 
more  permanent  kind.  From,  the  deafness  which  accompanies  the 
closure  of  the  Eustachian  tube  by  that  or  other  causes,  the  importance 
of  its  functions  in  renewing  and  giving  vent  to  the  air  within  the 
tympanum  may  be  appreciated.  Besides  the  foramina  already  men- 
tioned, there  are  others  through  which  nerves  and  vessels  enter  the 
tympanum.  We  have  not  space  to  describe  them  :  we  shall  only 
mention  that  one  of  the  nerves,  called  the  chorda  tympani,  originally 
connected  with  the  portio  dura  of  the  seventh  nerve,  after  traversing 
the  petrous  bone  in  a  circuitous  course,  enters  the  cavity  of  the 
tympanum,  and  passing  quite  across  it,  is  transmitted  through  the 
glenoid  fissure  to  a  salivary  gland  under  the  lower  jaw.  The  object 
of  this  singular  but  uniform  course  of  the  chorda  tympani  is  not  well 
understood. 

Deafness  arising  from  the  closure  of  the  Eustachian  tube  has  been 
sometimes  cured  by  dilating  that  canal  by  instruments  passed  for 
that  purpose  into  its  outer  expanded  extremity  through  the  nostrils, 
or  from  the  back  of  the  throat;  or  by  injecting  fluids  into  it  by 
means  of  a  syringe  with  a  small  curved  pipe.  This  latter  plan  has 
also  been  successful  in  curing  deafness  arising  from  chronic  inflamma- 
tion or  morbid  secretion  within  the  tympanum.  Suppuration  within 
that  cavity  or  in  the  mastoid  cells  sometimes  results  from  high  inflam- 
mation, and  has  been  attended  with  fatal  consequences  by  spreading 
to  the  bones  of  the  cranium,  or  along  the  nerves  to  the  brain  or  its 
membranes.  Cases  of  this  kind  generally  originate,  as  we  have  already 
stated,  in  cold  with  sore  throat,  and  are  found  to  occur  chiefly  in  scro- 
fulous habits. 

3.  The  External  Ear  consists  of  the  Meatus  Auditorius  Extemus 
(fig.  5,  m),  and  Concha.  The  former,  commencing  from  the  membrana 
tympani,  is  an  osseous  canal  in  the  first  part  of  its  course  in  the  adult, 
and  then  becomes  nothing  more  than  a  tubular  continuation  of  the 
expanded  cartilage  of  the  concha,  or  outer  appendage  of  the  ear.  _  It 
is  lined  throughout  with  a  delicate  skin,  covered  by  a  thin  cuticle, 
which  also  covers  the  outer  surface  of  the  membrane.  Beneath  the 
skin,  and  opening  through  it  on  the  surface,  are  numerous  glandular 
follicles  which  secrete  the  ear-wax  or  cerumen.  In  the  foetus  and 
new-born  infant  there  is  hardly  any  appearance  of  this  tube ;  the 
membrane  of  the  tympanum  being  close  to  the  surface  of  the  head, 
stretched  upon  the  inner  margin  of  a  bony  ring  (annulus  auditorius) 
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which  afterwards  increases  in  length  and  becomes  a  tube.  In  the 
adult  the  length  of  the  whole  tube  may  be  nearly  an  inch  ;  but  from 
the  obliquity  of  the  membrane,  which  faces  a  little  downwards,  it  is 
longer  below  than  above.  Its  direction  from  the  membrane  is  out- 
wards and  a  little  backwards,  and  it  is  slightly  convex  upwards,  and 
rather  narrower  in  the  middle  than  elsewhere.  The  last-mentioned 
peculiarity  is  the  reason  why.it  is  so  much  easier  to  introduce  beads 
and  other  round  bodies  (as  children  are  apt  to  do)  than  to  get  them 
out.  This  however  must  always  be  done  as  soon  as  possible  when 
such  an  accident  happens  ;  for  the  presence  of  the  foreign  body  some- 
times excites  great  inflammation  and  swelling,  and  may  lead  to  very 


Fig.  5.  This  is  not  to  be  considered  as  a  correct  delineation  of  the  organ, 
being  intended  only  as  a  diagram,  to  give  a  general  Idea  of  the  relative  situa- 
tions of  the  several  parts  :  a,  superior  semi-circular  canal ;  b,  posterior  ditto  ; 
c,  external  ditto  ;  d,  scala  tympani  of  the  cochlea  opened,  to  show  r,  the 
fenestra  rotunda,  entering  the  tympanum  under  the  promontory ;  e,  Eustachian 
tube  ;  /,  membrana  tympani ;  g,  vestibule,  not  laid  open  ;  m,  meatus  auditorius 
externus ;  n,  meatus  internus,  terminating  in  two  foveae. 

serious  consequences.  The  most  easy  method  and  the  least  painful  is 
to  direct  a  strong  stream  of  warm  water  into  the  tube  with  a  syringe, 
which  commonly  succeeds  immediately  if  resorted  to  before  there  is 
much  swelling.  Other  means  will  readily  suggest  themselves  ;  but  if 
resorted  to,  they  should  be  very  tenderly  used,  for  the  part  is  extremely 
sensitive,  especially  the  membrane  itself,  to  rough  contact.  The  wax, 
which  is  very  bitter,  serves  to  prevent  the  entrance  of  insects  and  to 
keep  the  skin  soft.  When  secreted  too  abundantly,  it  is  often  a  cause 
of  deafness,  and  should  be  removed  as  a  foreign  body  by  means  of  a 
syringe  and  a  solution  of  soap  in  warm  water.  The  commonest  kind 
of  ear-ache  is  that  caused  by  inflammation  of  this  passage,  and  is 
generally  followed  by  a  copious  and  foetid  secretion  poured  out  by 


Fig.  C. 


Fig.  C.  View  of  the  pinna,  or  auricle.  The  cartilaginous  prominences  are, 
a,  helix ;  b,  anti-helix  ;  d,  tragus  ;  e,  anti-tragus ;  the  lobe  or  lobulus,  g,  con- 
tains no  cartilage,  being  composed  only  of  skin  and  a  fatty  cellular  tissue.  The 
depressions  are  c,  the  scapha  or  scaphoid  (boat-like)  fossa ;  and/,  the  concha,  a 
term  often  used  to  denote  the  whole  appendage  of  which  it  is  the  most 
important  part. 

the  ceruminous  follicles.  If  this  last  long,  deafness  is  sometimes  the 
result  from  thickening  of  the  membrane,  and  has  been  removed,  as 
well  as  that  arising  from  closure  of  the  Eustachian  tube,  by  punc- 
turing the  membrane.    This  part  is  sometimes  ruptured  by  the 


spasmodic  action  of  the  tensor  muscle  caused  by  loud  uounds,  or  by 
driving  air  up  the  Eustachian  tube  in  a  forcible  expiration,  as  in  blow- 
ing the  nose  violently.  This  accident  is  not  followed  by  the  degree  of 
deafness  that  might  be  expected,  unless  the  stapes  becomes  displaced 
from  the  fenestra  ovalis  :  the  other  ossicula  may  be  lost  with  com- 
parative impunity  for  t>bvious  reasons. 

The  concha,  or  pinna,  or  auricle  (for  by  all  these  names  the  outer 
appendage  of  the  ear  is  known),  consists  of  several  pieces  of  elastic 
cartilage  expanded  in  a  form  more  or  less  resembling  an  ear-trumpet 
in  different  animals.  In  man  it  serves  the  purpose  of  collecting  the 
sonorous  vibrations  and  directing  them  into  the  meatus  externus 
much  less  perfectly  than  in  many  other  animals,  which  are  also  pro- 
vided with  muscles  for  directing  it  to  the  source  of  sound,  which  in 
man  are  but  rudimentary.  It  is  marked  with  various  prominences 
and  hollows,  of  which  the  names  are  given  in  the  figure.  It  does  not 
seem  necessary  to  describe  them  more  particularly.  The  cartilages 
are  bound  by  ligaments  to  the  neighbouring  prominences  of  bone,  and 
are  covered  by  a  smooth  and  closely  adherent  skin. 

It  may  be  observed  that  the  Aquatic  Mammalia  (Whales,  Porpoises, 
&c.)  are  unprovided  with  this  part  of  the  organ ;  and  have  a  very 
narrow  but  long  and  curved  meatus  externus,  passing  obliquely  into 
the  surface  of  the  head,  and  in  some  instances  capable  of  being  closed 
by  a  flap  of  moveable  skin  to  exclude  the  water.  In  these  animals 
also  the  cochlea  is  imperfect,  the  sealaa  making  but  one  turn  and  a  half 
round  the  modiolus.  For  an  account  of  diseases  of  the  ear,  see  Deaf- 
ness, in  Aets  and  Sc.  Div. 

(Scarpa,  de  Audita,;  Blainville,  Comp.  Anat.  ;  Bell,  Anatomy; 
Grant,  Outlines  ;  Pilcher,  On  the  Structure,  dec.  of  the  Ear.) 

EAR-SHELL.  [Haliotidje.] 

EARTH-NUT.  [Bunium.] 

EARTH-NUTS  are  either  the  fruit  of  certain  plants  which  bury  it 
below  the  ground  after  the  flowering  is  past,  as  the  Arachis  hypogcea, 
Lathyrus  amphicarpos,  and  others,  or  else  the  subterranean  tubercles 
of  fleshy-rooted  plants,  such  as  Bulbocastanum,  Cyclamen,  Lathyrus 
tuberosus,  Apios  tuberosa,  and  the  like. 

EARTH-WORM.  [Annelida.] 

EARWIG.  [FORFICULIDiE.] 

EBENA'CE M,  Ebenads,  a  natural  order  of  Monopetalous  Exogenous 
Plants  with  the  following  essential  characters  : — Flowers  either  with 
separate  sexes,  or  occasionally  hermaphrodite.  Calyx  permanent, 
with  from  three  to  six  divisions.  Corolla  monopetalous,  regular,  of  a 
thick  leathery  texture,  usually  downy  on  the  outside,  with  the  same 
number  of  divisions  as  the  calyx.  Stamens  twice  or  four  times  as 
numerous  as  the  lobes  of  the  corolla,  adhering  to  its  tube,  and  usually 
in  two  rows ;  sometimes  adhering  in  pairs.  Styles  several.  Fruit 
fleshy,  superior,  with  only  one  pendulous  seed  in  each  cell.  Embryo 
lying  in  much  albumen,  with  large  leafy  cotyledons  and  a  long  taper 
radicle.  The  species  consist  entirely  of  bushes  or  trees,  some  of  which 
are  of  large  size  ;  their  leaves  are  alternate,  with  no  stipules,  and  gene- 
rally leathery  and  shining.  They  are  chiefly  Indian  and  tropical 
species.  A  few  occur  at  the  Cape  of  Good  Hope  and  in  Australia. 
This  order  is  related  to  Aquifoliacea,  Oleacece,  and  Sapotaceo?.  There 
are  9  genera  and  160  species.  Diospiyrus  Ebenus,  and  some  others, 
yield  the  valuable  timber  called  ebony.  The  fruit  of  D.  Kaki  is  about 
as  large  as  an  apricot,  and  is  dried  as  a  sweetmeat  by  the  Chinese. 
Most  of  the  plants  of  this  order  are  tropical ;  of  the  few  found  beyond 
the  tropics,  D.  Lotus  inhabits  Africa  and  Switzerland,  and  D.  Virgini- 
ana  the  United  States.  [Diosptkus.] 


3,  the  calyx  and  ovary  ;  4,  a  section  of  a  ripe  Iruit,  showing  the  seeds. 
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EBONY.  [Diosi'Ykos.] 
EBURNA.  [Entomostomata.] 

ECCREMO'CARPUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Bignoniacew.  E.  scaber  is  a  climbing  plant,  inhabiting  thickets 
and  hedges  in  Peru  and  Chili,  and  scrambling  among  the  brancUos 
of  bushes  and  small  trees.  It  has  an  angular  cinnamon-brown  stou, 
with  pale-green  succulent  branches ;  opposite  pinnated  trifoliolate 
leaves,  with  obliquely  cordate  serrated  leaflets,  and  a  terminal  tendril ; 
horizontal  racemes  of  tubular  orange-scarlet  obliquely  ventricose 
flowers,  the  limb  of  whose  corolla  is  narrow  and  5-lobed  ;  and  remark- 
able oval  compressed  pods  covered  all  over  with  short  tubercles,  and 
opening  into  two  thin  convex  valves,  within  which  is  plaoed  a  number 
of  thin  winged  netted  seeds.  It  is  a  handsome  half-shrubby  plant, 
which  will  live  in  the  open  air  in  the  milder  parts  of  England.  By 
some  it  is  called  Calampelis  scabra. 

ECCULIO'MPHALUS,  a  genus  of  Fossil  Gasteropoda,  from  the 
Mountain  Limestone  chiefly.  (Portlock.) 

ECHENEI'S,  a  genus  of  Fishes  belonging  to  the  section  of  Sub- 
brachial  Malacojpterygii  and  the  family  Echeneidm.  The  body  is 
elongated,  covered  with  very  small  scales ;  a  single  dorsal  fin  placed 
opposite  the  anal ;  the  head  very  flat,  covered  with  an  oval  disc 
formed  by  numerous  transverse  cartilaginous  plates,  the  edges  of 
which  are  directed  backward ;  the  mouth  wide,  with  numerous  small 
recurved  teeth  on  both  jaws,  the  tongue,  and  the  vomer.  (Yarrell.) 

The  species  of  this  genus  are  not  numerous.  Cuvier  enumerates 
four,  and  another  has  been  described  from  the  West  Indies.  They 
are  all  easily  recognised  by  the  peculiar  adhesive  disc  on  the  top  of 
the  head,  by  means  of  which  they  attach  themselves  to  other  fishes, 
the  bottoms  of  vessels,  or  other  objects  floating  in  the  sea.  The 
object  of  this  contrivance  is  not  very  well  ascertained. 

E.  remora,  the  Common  Remora,  or  Sucking-Fish,  is  found  in  the 
Mediterranean  Sea,  and  was  known  to  the  Greeks  and  Romans.  Dr. 
Turton  once  took  a  specimen  of  this  species  riding  on  a  codfish  in 
Swansea  Bay.  The  following  is  Mr.  YarreH's  description  of  the 
sucking  apparatus  : — 

"  The  disc  of  the  adhesive  apparatus  in  the  specimen  now 
described,  with  seventeen  transverse  lamino3,  was  one-third  of  the 
whole  length  of  the  fish,  not  including  the  caudal  rays  ;  the  breadth 
one  inch  and  one  quarter.  The  margin  is  free,  flexible,  and  of 
considerable  breadth,  to  secure  perfect  contact  with  the  surface 
to  which  it  is  opposed ;  the  parallel  laminae  are  represented  as 
only  slightly  elevated  :  the  degree  of  adhesion  is  in  proportion  to 
the  power  used  to  raise  the  inner  surface  of  the  disc  in  a  direction 
perpendicular  to  the  plane  of  contact.  The  figure  on  the  right 
side  represents  the  inner  surface  of  the  posterior  half  of  the  disc. 
The  vertical  direction  of  the  moveable  lamina;  is  effected  by  sets 
of  muscles  going  off  obliquely  right  and  left  from  two  elongated 
bony  processes,  one  on  each  half  of  each  of  these  moveable  divisions. 
The  contraction  of  these  muscles  acting  upon  these  levers,  raises  the 
external  edges  of  the  parallel  divisions,  increasing  the  area  of  the 
vacuum  ;  and  it  will  be  observed  that  the  points  of  the  moveable 
transverse  divisions  to  which  the  muscles  are  attached,  are  nearer  the 
middle  line  than  the  outer  edge,  by  which  the  chance  of  interfering 
with  the  perfect  continuity  of  the  free  margin,  and  thereby  destroy- 
ing the  vacuum,  is  diminished.  All  the  bony  lamina;,  the  outer  edges 
of  which  are  furnished  with  rows  of  minute  tooth-like  projections, 
are  moved  simultaneously,  like  the  thin  vertical  divisions  of  our 
common  window-blinds,  by  means  of  the  mechanical  contrivance  on 
the  framework.  The  longer. muscles  placed  nearer  the  outer  oval  edge 
are  probably  instrumental  in  preserving  the  contact  of  the  more 
flexible  margin,  and  the  serrated  external  edges  of  the  parallel  laminae 
help  to  preserve  the  degree  of  elevation  obtained  :  the  adhesive  power 
as  before  observed,  is  in  proportion  to  the  area  of  the  vacuum." 

ECHEVERIA,  a  genus  of  Plants  named  after  M.  Echeveri,  author 
of  the  drawings  in  the  '  Flora  Mexicana.'  It  belongs  to  the  order 
Crassulacece.  It  has  a  5-parted  calyx,  the  sepals  erect,  united  at  the 
base.  Petals  united  at  the  base,  erect,  thick,  stiffish,  thickest  at  the 
middle  nerve,  and  nearly  trigonal  at  the  base,  acute.  Stamens  10, 
shorter  than  the  petals,  and  adnate  to  them  at  the  base.  Scales  5, 
short,  obtuse.  Carpels  5,  ending  each  in  a  subulate  style.  The  spe- 
cies are  succulent  shrubs,  natives  of  Mexico.  None  of  the  species  are 
used  in  the  arts  or  medicine,  but  their  handsome  leaves  and  showy 
flowers  give  them  a  place  in  every  collection  of  plants.  The  genus  is 
closely  allied  to  Sedum,  and  many  of  the  species  resemble  that  genus. 

ECHIDNA  (Cuvier),  Tachyglossus  (Illiger),  a  genus  of  Monotremes, 
Monotreniata  (Geoflroy),  the  third  tribe  of  the  order  Edentata 
(Cuvier's  sixth  order  of  Mammifers)  none  of  which  have  any  incisor 
teeth  in  either  jaw. 

Dental  formula  0. 

The  following  are  the  characters  of  this  genus  : — Muzzle  elongated, 
slender,  terminated  by  a  small  mouth  furnished  with  an  extensible 
tongue,  similar  to  that  of  the  ant-eaters  and  pangolins.  No  teeth,  but 
the  palate  armed  with  many  rows  of  small  spines  directed  backwards. 
Feet  short,  very  robust,  and  formed  for  digging,  each  armed  with 
five  long  claws.  Tail  very  short.  Body  covered  with  spines  like 
that  of  the  hedge-hog.  Stomach  ample  and  nearly  globular ;  caecum 
moderate.    Leur  verge  se  termine  par  quatre  tubercules. 

Of  this  curious  genus,  zoologists  are  agreed  that  only  one  species 


has  been  yet  discovered,  though  two  have  been  recorded,  namely, 
Echidna  Hystrix  and  Echidna  setosa,  the  so-called  two  species  being 
the  same  animal  in  the  clothing  of  different  seasons,  or  of  different 
periods  of  age.  This  species  is  the  Myrmccophaga  aculeata  and 
Porcupine  Ant-Eater  of  Shaw,  Ornithorhynchus  aculeatus  of  Home, 
Echidna  Hystrix  and  Echidna  setosa  of  G.  Cuvier,  Echidna  Austra- 
licnsis  of  Lesson,  Hedge-Hog  of  the  colonists  at  Sydney. 


Skull  of  Echidna. 

The  size  is  about  that  of  the  common  hedge-hog.  The  spines  are 
dirty- white  for  the  greatest  part  of  their  length,  and  black  at  their 
extremity.  Hair  of  a  chestnut  colour,  soft  and  silky,  in  such  abun- 
dance, at  a  certain  season,  as  to  half  cover  the  spines,  whilst,  at 
another,  the  hair  entirely  disappears. 

This  animal  lives  on  ants,  which  it  captures  with  its  extensile 
tongue. 

The  habits  of  the  Echidna  in  a  state  of  nature  are  but  little  known. 
It  digs  for  itself  burrows,  wherein  it  remains  during  the  dry  season, 
coming  out  of  the  earth  only  during  the  rains.  It  is  supposed  to  be 
capable  of  supporting  a  long  abstinence,  and  has  intervals  of  sus- 
pended animation  (engourdissemens),  which  continue  for  eighty  hours 
at  a  time,  and  recur  frequently  when  the  animal  is  kept  in  confine- 
ment. For  protection  the  animal  is  said  to  be  able  to  roll  itself  up 
like  a  common  hedge-hog. 


Porcupine  Ant-Eater  {Echidna  Eystrix). 

Lieut.  Breton  had  an  Echidna  which  lived  with  him  for  some  time 
in  Australia,  and  survived  a  part  of  the  voyage  to  England.  The 
animal  was  captured  by  him  on  the  Blue  Mountains  :  it  is  now  very 
uncommon  in  the  colony  of  New  South  Wales.  It  burrows  readily, 
but  he  does  not  know  to  what  depth.  Its  strength  he  considers  as 
exceeding,  in  proportion  to  its  size,  that  of  any  other  quadruped  in 
existence. 

Previous  to  embarkation,  Lieutenant  Breton  fed  his  Echidna  on 
ant  eggs  (pupae)  and  milk,  and  when  on  board  its  diet  consisted  of 
egg  chopped  small,  with  liver  and  meat.  It  drank  much  water.  Its 
mode  of  eating  was  very  curious,  the  tongue  being  used  sometimes  in 
the  manner  of  that  of  the  chameleon,  and  at  others  in  that  in  which 
a  mower  uses  his  scythe,  the  tongue  being  curved  laterally,  and  the 
food,  as  it  were,  swept  into  the  mouth  :  there  seemed  to  be  an  adhe- 
sive substance  on  the  tongue,  by  which  the  food  was  drawn  in.  The 
animal  died  suddenly  off  Cape  Horn,  while  the  vessel  was  amidst  the 
ice  ;  perhaps  in  consequence  of  the  cold,  but  not  improbably  on 
account  of  the  eggs  with  which  it  was  fed  being  extremely  bad. 

Lieutenant  Breton  concurs  with  Messieurs  Quoy  and  Gaimard  in 
thinking  that  there  would  be  little  difficulty  in  bringing  the  Echidna 
to  Europe,  and  the  following  plan  is  suggested  by  him  for  effecting 
its  importation  : — 

Previously  to  embarkation  the  animal  should  be  gradually  weaned 
from  its  natural  food  (ants).  This  may  be  done  by  giving  it  occa- 
sionally ants  and  ant-eggs,  but  more  generally  milk,  with  eggs  chopped 
very  small,  or  egg  alone.  It  should  be  kept  on  shipboard  in  a  deep 
box,  with  strong  bars  over  the  top,  and  a  door.  The  box  or  cage 
must  be  deep,  because  the  animal  constantly  tries  its  utmost  to 
escape  ;  and,  as  it  possesses  very  great  strength,  it  is  liable  to  injure 
itself  in  its  exertions  to  force  its  way  through  the  bars.  Its  excre- 
ments are  so  extremely  fetid,  that  it  cannot  be  kept  altogether  in  a 
cabin,  unless  the  cage  be  frequently  cleaned.  While  this  is  being 
done,  the  Echidna  may  be  allowed  its  liberty,  but  must  be  narrowly 
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watched,  or  it  will  certainly  go  overboarJ  It  is  absolutely  necessary 
that  the  eggs  on  which  it  is  fed  during  tne  voyage  should  be  as  fresh 
as  possible  :  they  can  be  preserved  in  lime-water.  If  milk  is  not  to 
be  procured,  water  must  be  supplied  daily ;  and  egg  and  liver,  or 
fresh  meat,  cut  small,  should  be  given  at  least  every  alternate  day. 
When  the  weather  will  permit,  it  should  be  fed  once  a  day.  Half  an 
egg,  boiled  hard,  and  the  liver  of  a  fowl  or  other  bird,  will  suffice  for 
a  meal.  The  animal  should  be  kept  warm,  and  should  be  well  sup- 
plied with  clean  straw.  It  will  be  as  well  to  nail  two  or  three  pieces 
of  wood  (battens)  across  the  floor  of  the  cage,  to  prevent  the  animal 
from  slipping  about  when  the  ship  is  unsteady.  ('Zool.  Proc.,'  1834, 
Part  2.) 

It  inhabits  the  Blue  Mountains,  &c,  the  environs  of  Port  Jackson, 
and  Van  Diemen's  Land. 

ECHINARACHNIUS.  [Echinidce.] 
ECHINASTR^A.  [Madrephyllkea.] 

ECHI'NIDzE,  a  family  of  Radiated  Animals,  comprehending  those 
marine  animals  popularly  known  by  the  name  of  Sea-Eggs,  or  Sea- 
Urchins  (Oursins  of  the  French). 

De  Blainville  makes  the  Echinidea,  the  second  order  of  the  class 
Echinodermata,  and  he  thus  defines  the  order  : — 

Body  oval  or  circular,  regular,  sustained  by  a  solid  shell,  which  is 
calcareous  and  composed  of  polygonal  plates,  disposed  in  radiated 
order  in  20  rows,  which  are  either  equal,  or  alternately  and  regularly 
unequal.  The  shell  supports  upon  proportionable  mamillary  projec- 
tions stiff  spines  which  are  extremely  variable  in  form,  and  is  pierced  by 
a  series  of  pores,  forming  by  their  assemblage  a  kind  of  ambulacra.  It 
radiates  more  or  less  regularly  from  the  summit  to  the  base,  and  gives 
exit  to  tentaculiform  cirrhi.  Mouth  armed  or  unarmed,  pierced  in  a 
notch  of  the  shell  invariably  on  the  lower  side.  Vent  always  distinct, 
but  offering  many  variations  in  its  position.  Generative  orifices  four 
or  five  in  number,  disposed  round  the  dorsal  summit. 

The  Sea-Urchins  are  a  family  of  considerable  interest  both  to  the 
zoologist  and  geologist.  To  the  first  they  offer  the  most  perfect 
examples  of  the  type  of  radiate  animals,  whilst  their  hard  covering 
and  habits  of  living  in  the  sand,  have  preserved  them  in  many  rocks 
of  the  strata  of  the  earth  for  the  study  of  the  geologist.  They  are 
distinguished  from  the  other  Echinodermata  by  their  form,  which  is 
more  or  less  rounded  without  arms  of  any  kind.  Calcareous  matter 
is  deposited  within  their  integument  so  as  to  form  a  series  of  regular 
plates,  which  are  studded  with  tubercles,  bearing  jointed  on  them 
cpines  of  various  forms  and  sizes  according  to  the  genus  or  family. 
These  spines  are  sometimes  small  in  proportion  to  the  size  of  the 
body,  but  in  others  they  are  singularly  large,  and  excite  wonder  as  to 
how  they  can  be  employed  by  the  animal.  These  spines  have  a 
beautiful  microscopic  structure,  being  composed  of  cells  which  are 
arranged  around  a  common  centre,  almost  in  the  same  manner  as  the 
zones  of  wood  in  a  tree.  (Carpenter  '  On  the  Structure  of  Shells.'  )  As 
in  other  Echinodermata,  the  Sea-Eggs  have  ambulacra  variously 
arranged,  perforated  with  pores  for  the  exsertion  of  suckers,  or 
feet.  The  ovarian  holes  are  seated  on  the  apex,  whence  the  eggs  are 
extruded.  There  are  two  openings  for  the  digestive  apparatus — a 
mouth,  always  placed  below  and  sometimes  connected  with  an  internal 
dental  apparatus,  and  a  vent,  which  is  very  variable  in  its  position. 
The  intestine  is  winding,  and  is  attached  to  the  inner  surface  of  the 
shell  by  a  mesentery,  the  surface  of  which,  as  well  as  of  the  membrane, 
lining  the  shell,  is  covered  with  vibratile  cilia,  and  undoubtedly 
serves  for  respiratory  purposes.  The  ovaries  are  placed  in  the  spaces 
between  the  ambulacra.  The  vascular  system  is  more  or  less 
complicated,  having  a  portion  with  muscular  parietes,  and  exhi- 
biting pulsations.  Van  Beneden  has  asserted  the  existence  of  a 
nervous  system  in  the  Echinidce,  but  no  one  has  yet  confirmed  his 
observation. 

The  Sea-Urchins  progress  by  means  of  the  joint  action  of  their 
suckers  and  spines.  Many  of  them  moor  themselves  also  by  means 
of  suckers,  and  thus  adhere  firmly  to  the  rocks.  Professor  Agassiz 
denies  that  they  adhere  by  means  of  their  suckers,  or  that  these 
organs  serve  the  purposes  of  progression.  This  is  however  opposed 
to  the  observations  of  the  majority  of  naturalists,  and  Professor  E. 
Forbes  refers  especially  to  this  point  for  the  purpose  of  giving  his 
unqualified  opposition  to  the  assertion  of  Professor  Agassiz.  As  to 
what  uses  these  organs  ai-e  applied  to,  if  not  for  progression,  Professor 
Agassiz  states  that  "  we  are  yet  unable  to  solve." 

The  Sea-Urchins  are  free  throughout  their  existence,  unlike  the 
Asteriadce,  in  which  we  find  a  fixed  condition  in  the  earliest  periods  of 
their  development.  [Echinodeemata.] 

With  regard  to  the  classification  of  the  Echinidce,  Professor  E. 
Forbes  remarks  that  there  has  been  "  a  tendency  to  an  extreme  multi- 
plication of  genera." 

Breyn,  Klein,  Linnaeus,  Leske,  Lamarck,  Cuvier,  Gray,  Desmarest, 
Goldfuss,  Von  Buch,  Desmoulins,  Agassiz,  and  E.  Forbes,  are  the 
principal  zoologists  who  have  undertaken  the  classification  of  the 
Echinidce.  De  Blainville  observes  that  the  relative  position  of  the 
mouth  and  the  vent,  and  above  all,  of  the  ambulacra,  are  the  prin- 
cipal points  on  which  most  of  these  writers  have  rested  ;  and  as  he 
considers  that  this  mode  of  viewing  the  subject  has  led  to  approxima- 
tions not  very  natural,  he  proposes  a  system  based  on  the  following 
grounds : — ■ 


Subcentral . 


Central ;  Vent . 


Without  teeth 


Armed  with  teeth . 


I  Infra-lateral  .  .  . 


1st.  On  the  general  form  of  the  body  of  the  animal,  which,  at  first 
subradiated,  becomes  by  little  and  little  completely  radiated  in  ail 
the  parts  which  constitute  it. 

2nd.  Upon  the  position  of  the  mouth,  which,  nearly  terminal  and 
transverse,  or  bilabiated,  in  the  first  species,  becomes  completely 
central  and  circular  in  the  last. 

3rd.  On  the  arming  of  this  mouth,  which,  completely  null  in  a 
great  proportion  of  the  Echinidce,  is,  on  the  contrary,  very  powerful 
in  the  rest. 

4th.  Finally,  on  the  position  of  the  vent,  on  the  number  of  ovaries 
and  their  orifices,  on  the  nature  of  the  spines  and  the  tubercles 
which  support  them,  as  well  as  on  the  disposition  of  the  ambu- 
lacra. 

Synoptical  Table  of  the  Genera,  according  to  De  Blaiuville  : — 
Subterminal  .  .  J  Spatangus. 

\  Ananchitcs. 

'  Nucleolites. 
Echinoclypeus. 
Echinolampas. 
Cassidula. 
Fib  ularia. 
,  Echinoneus. 

Mouth.  .  .(  [  Echinocyamus 

Laganus. 
Clypeaster. 
Echinodiscus. 
.  Scutella. 

Galerites. 

f  Eckinomctra. 

[  Central  <  Echinus. 

L  Cidaris. 
Sub-Family  1.  Excentrostomata. 
Spatangus. — Body  oval,  more  or  less  elongated,  heart-shaped,  wider 
before  than  behind,  with  a  furrow  more  or  less  profound  at  the 
anterior  extremity.  Shell  delicate,  of  little  solidity,  composed  of 
large  polygonal  plates,  not  many  in  number.  Spines  short,  flat,  sessile, 
and  scattered.  Ambulacra  incomplete,  only  four  in  number.  Buccal 
notch  more  or  less  anterior,  transverse,  bilabiated,  circumscribing  a 
mouth  without  teeth.  Vent  terminal,  and  rather  above  than  below 
the  border.  Genital  pores  four  in  number,  disposed  in  two  pairs. 
The  species  are  very  numerous,  and  are  subdivided  by  De  Blainville 
and  others  into  sections  according  to  their  shape,  &c.  The  following 
is  De  Blainville' s  method : — ■ 

a.  Species  whose  ambulacra  are  not  petaloid,  and  form  scarcely 
but  two  lines,  a  little  broken  or  Lent  at  then'  internal  side,  and 
which  have  a  rather  deep  anterior  furrow,  and  the  mouth  not  much 
in  front. 

S.  arcuarius  of  Lamarck,  the  Common  Heart-Urchin,  may  be  taken 
as  an  example  of  this  section.  It  is  the  S.  pusillus  of  Leske ;  S. 
cordatus,  Fleming ;  S.flavescens,  Miiller  ;  Echinus  spatangus,  Linnseus  ; 
E.  pusillus,  Gmelin;  E.  cordatus,  Pennant;  Amphidotus  pusillus, 
Agassiz.  It  is  the  commonest  form  of  Spatangus  in  the  European 
seas.  It  abounds  in  all  the  bays  of  Great  Britain,  and  after  storms 
is  cast  on  shore.  Popularly  it  is  called  in  England  the  Mermaid's- 
Head,  the  Child's-Head  Urchin,  the  Hairy  Sea-Egg. 

/3.  Heart-shaped  species,  with  five  deep  and  straight  dorsal  furrows, 
in  which  the  ambulacra  are  hidden.    Ex.  S.  Atropos. 

y.  Species  whose  ambulacra  are  petaloid,  going  from  a  centre, 
and  which  have  an  antero-dorsal  furrow  more  or  less  deep,  occupying 
the  place  of  the  fifth  ambulacrum ;  the  posterior  pair  shorter  than 
the  anterior.  This  section  is  divided  into  sub-sections,  according  to 
the  depth  of  the  ambulacra. 

S.  purpwreus,  the  Purple  Heart-Urchin,  is  an  example  of  this 
section.  It  is  found  in  the  seas  of  Great  Britain,  and  is  one  of  the 
handsomest  species  of  the  whole  family.  It  grows  to  the  length  of 
4  inches  by  34  inches  broad.  It  is  of  a  deep  purple  colour,  with  pale 
spines ;  some  of  the  spines  are  very  long  and  curved. 

8.  Species  whose  anterior  furrow  is  much  less  deep,  or  nearly  null, 
and  whose  ambulacra,  more  or  less  petaloid,  to  the  number  of  four, 
occupy  the  greatest  part  of  a  sort  of  dorsal  plate,  circumscribed  by 
a  sinuous  line  without  tubercles  or  spines.  This  section  includes  the 
genus  Brissus  of  Klein. 

B.  lyrifer  (Forbes),  the  Fiddle  Heart-Urchin,  is  a  British  species,  and 
may  be  taken  as  an  example  of  the  section.  This  species  has  been  taken 
by  Professor  E.  Forbes  in  various  localities  in  the  oestuary  of  the 
Clyde,  off  the  island  of  Cumbrae  in  Rothsay  Bay  and  the  Kyles  of 
Bute.  It  is  a  handsome  and  remarkable  species.  It  has  a  red  body 
with  pale  yellowish-white  spines,  and  the  dorsal  and  post-anal 
impressions  of  a  rich  brownish-purple.  It  inhabits  mud  at  the  depth 
of  from  10  to  15  fathoms. 

e.  Heart-shaped  species,  rather  strongly  widened  and  notched  in 
front,  with  five  distinct  and  truncated  ambulacra.    Ex.  S.  gibbus. 

£  Species  whose  anterior  furrow  is  still  distinct ;  whose  ambulacra, 
to  the  number  of  four,  are  marginal,  and  sometimes  complete,  or 
reaching  up  to  the  mouth  ;  and  whose  genital  pores  are  five.  This 
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section  is  subdivided  into  two,  according  to  the  extent  of  the  ambu- 
lacra, the  first  (ex.  S.  subglobosus),  with  ambulacra  only  reaching  the 
circumference;  the  second  (ex.  S.  cordatus,  Ananchites  cordatus, 
Lam.),  with  ambulacra  reaching  to  the  border. 

De  Blainville  supposes  that  the  Spatangi  are  nourished  with  the 
animal  matters  which  are  mingled  with  the  sand  ;  for  their  intestinal 
canal,  which  is  thin  as  a  spider's  web,  was  always  found  by  him  full 
of  fine  sand. 

Ananchites  (fossil  only). — Body  oval  in  its  longer  diameter  (from 
before  backwards),  rounded  and  a  little  wider,  but  without  a  furrow, 
anteriorly,  subcarinated  posteriorly,  conical,  elevated  at  its  summit, 
which  is  mesial,  entirely  flat  below,  covered  with  a  very  few  small 
scattered  tubercles.  Ambulacra,  to  the  number  of  five,  rather  large, 
divergent,  comprised  between  double  lines  of  pores  but  little  approxi- 
mated, and  scarcely  overpassing  the  borders.  Mouth  and  vent  sub- 
terminal  and  inferior.  De  Blainville  subdivides  this  genus  into  two 
sections ;  the  first,  with  the  ambulacra  prolonged  up  to  the  borders 
(Ananchites.  Lam.),  ex.  A.  ovatus ;  the  second,  with  the  ambulacra 
prolonged  up  to  the  mouth  (Echinocorys,  Leske,  Gray;  Galea,  Galeola, 
Klein),  ex.  A.  pustulosis,  Echinocorytes  pustulosus,  Leske. 

Sub-Family  2. — Paracentrastomata  Edentata. 

Nucleolites  (fossil  only). — Echinobrissus  of  Breyn  and  Gray,  adding 
the  Cassidula. — Body  oval  or  heart-shaped,  wider  and  with  a  large 
furrow  behind,  rather  convex,  the  summit  sub-central  and  mode- 
rately elevated  above,  somewhat  concave  below ;  covered  with  small 
equal  and  scattered  tubercles.  Ambulacra,  to  the  number  of  five, 
subpetaloid,  open  at  the  extremity,  dorsal  and  marginal,  and  con- 
tinued by  as  many  furrows  up  to  the  mouth,  which  is  inferior,  sub- 
central,  and  anterior.  Vent  sub-central,  above,  in  the  furrow.  Genital 
pores  to  the  number  of  four.  Ex.  N.  depressus,  Spatangus  depressus, 
Leske,  Klein ;  Clypeus  lobatus,  Fleming. 

The  species  are  tolerably  numerous  and  are  frequent  in  the  Chalk, 
but  are  also  found  in  the  beds  anterior  and  posterior  to  it. 

Echinoclypeus  (fossil  only). — Body  depressed  or  conical,  circular  or 
inclining  to  oval,  with  a  furrow  behind,  convex  and  with  a  sub-central 
summit  above,  rather  excavated  below,  formed  of  distinct  plates  and 
covered  with  very  small  equal  tubercles.  Ambulacra  to  the  number 
of  five,  dorso-marginal,  sub-petaloid  ;  the  double  rows  of  pores  united 
by  a  transverse  furrow.  Mouth  sub-central,  a  little  more  anterior, 
pentagonal,  with  five  converging  ambulacriform  furrows.  Vent 
entirely  above,  behind  the  summit,  and  at  the  origin  of  the  posterior 
furrow.    Genital  pores  to  the  number  of  four. 

Echinolampas,  Gray.  (Echinanthus  1  Leske). — Body  oval  or  cir- 
cular, depressed,  sub-convex  above,  rather  concave  below,  rounded 
and  widened  forward,  rather  narrowed  towards  the  anal  extremity, 
composed  of  great  polygonal  plates  and  covered  with  spines,  probably 
very  small.  Ambulacra,  to  the  number  of  five,  sub-petaliform,  not 
closed  at  their  extremity,  and  nearly  approaching  the  border.  Mouth 
round,  sub-central,  and  nevertheless  a  little  anterior.  Vent  entirely 
marginal,  terminal.  Genital  pores  four  only  in  number.  Ex.  E. 
orientalis  (recent). 

Cassidula.  —  Body  ova],  more  or  less  depressed,  composed  of 
indistinct  plates  and  covered  with  small  spines.  Ambulacra  five, 
dorsal,  rarely  marginal.  Mouth  below,  submedian,  in  a  stelliform 
notch.   Vent  postero-dorsal,  or  above  the  border.   Genital  pores  four. 

De  Blainville  subdivides  this  genus  into  the  following  sections : — 

a.  Species  whose  ambulacra  form  a  dorsal  star,  and  whose  mouth 
is  at  the  bottom  of  a  stelliform  impression.    Ex.  C.  Lapis  Cancri. 

/3,  Species  whose  ambulacra  are  prolonged  to  the  border  and  not 
closed.    Ex.  C.  Australia. 

y.  Species  whose  ambulacra  are  not  known  to  De  Blainville.  Ex. 
C.  scutella. 

De  Blainville  observes  that  this  genus  (Lamarck's)  is  evidently 
artificial.    Goldfuss  unites  the  genus  with  Nucleolites. 

Fibularia. — Body  globular,  but  rather  higher  than  it  is  wide, 
ribbed,  as  it  were,  with  about  20  ribs,  formed  probably  by  so  many 
ranks  of  polygonal  scales,  and  covered  with  very  fine  spines. 
Ambulacra  five,  very  short,  and  not  shut  at  the  extremity.  Mouth 
round,  sub-central.  Vent  inferior,  and  much  approximated  to  the 
mouth.    Genital  pores  unknown.    Ex.  F.  craniolaris. 

This  genus  was  established  by  Van  Phelsum  and  by  Leske,  under 
the  denomination  of  Echinocyamus,  adopted  by  Dr.  Gray.  E^msillus 
is  a  British  species,  and  Professor  E.  Forbes  says  it  is  one  of  the 
connecting  links  between  the  true  Echini  and  the  Spatangacece.  It 
has  the  teeth  of  the  former  and  the  spines  of  the  latter.  It  is  the 
least  of  all  the  British  species,  and  one  of  the  smallest  of  the  family. 
Mr.  Forbes  says,  "I  believe  the  Fibularia  ovulum  and  F.  tarentina 
of  Lamarck,  and  the  F.  angulosa  of  Deslongchamps,  will  all  prove 
to  be  identical  with  this  species." 

Echinoneus. — Body  rounded  or  oval,  generally  excavated  below, 
composed  of  plates  often  distinct  and  covered  with  small  spines. 
Ambulacra  five,  large,  complete,  radiating  from  the.  dorsal  centre  to 
the  mouth,  and  formed  by  ambulacral  lines,  which  are  very  close  and 
impressed.  Mouth  central  or  sub-central,  without  teeth,  and  pierced 
in  a  sub-triangular  hole  of  the  shell.  Vent  towards  the  border  below 
or  even  above,  in  a  longitudinal  and  sub-symmetrical  hole  of  the 
shell.    Genital  pores  four. 


De  Blainville  subdivides  the  genus  into  the  following  sections :  

a.  Oval  species,  with  the  anal  hole  longitudinal  and  below.  Ex. 
E.  minor. 

0.  Circular  species,  with  the  vent  below  and  round.  (Discoidea, 
Gray).    Ex.  E.  subuculus. 

y.  Oval  species,  with  the  vent  entirely  marginal,  and  the  genital 
pores  to  the  number  of  seven  (?)    Ex.  E.  ovalis. 

5.  Circular  species,  which  are  depressed  and  have  a  margino-dorsal, 
non-symmetrical  anal  opening.    Ex.  E.  cassididaris. 

Sub-Family  3. — Paracentroslomata  Dentata. 

Mouth  subcentral,  in  a  regular  notch  of  the  shell,  and  provided 
with  teeth. 

_  Echinocyamus. — Body  depressed,  oval,  wider  behind  than  before,  a 
little  excavated  below,  covered  with  rounded  tubercles  pierced  at 
the  summit  and  rather  large  in  proportion,  supported  internally  by 
five  double  inferior  ribs,  terminating  round  the  buccal  notch  by  as 
many  simple  apophyses.  Ambulacra  dorsal,  not  marginal,  completely 
open  at  the  extremity,  a  little  enlarged,  and  forming  a  sort  of  cross 
with  dilated  branches.  Buccal  opening  sub-central,  regular,  armed 
with  five  teeth  as  in  Clypeaster.  Vent  below,  between  the  mouth  and 
the  border.    Genital  pores  four.    Ex.  E.  minutus. 

De  Blainville  states  that  he  characterised  this  genus  from  a  con- 
siderable number  of  individuals  of  a  very  small  species  found  in  the 
intestines  of  a  turbot,  and  which  occurs  in  great  quantity  in  the 
sand  of  the  coasts  of  the  English  Channel,  according  to  Pallas,  both 
on  the  French  and  English  shores.  He  adds  that,  very  probably,  it 
is  the  Fibularia  ovulum  of  Lamarck;  and  that,  without  doubt, 
Fibularia  tarentina  belongs  to  this  genus,  as  well  as  Echinoneus 
placenta  of  Goldfuss. 

Lagana,  Gray  (Eehinodiscus,  Van  Phelsum,  Leske). — Body  depressed, 
circular  or  oval  lengthwise,  a  little  convex  above,  concave  below,  with 
an  entire  disc  and  borders,  composed  of  plates,  but  little  distinct 
and  covered  with  scattered  spines.  Ambulacra  five,  regular,  petaloid, 
shut,  or  nearly  so  at  the  extremity,  with  the  pores  of  each  side 
united  by  a  furrow.  Mouth  median  in  the  middle  of  a  hole,  with 
converging  furrows  and  furnished  with  teeth.  Vent  inferior,  pierced 
in  a  regular  hole,  situated  between  the  mouth  and  the  border.  Genital 
pores  five.    The  genus  is  thus  subdivided  by  De  Blainville  : — 

a.  Circular  species.    Ex.  L.  orbicidaris. 

13.  Oval  species.    Ex.  L.  ovalis. 

y.  Polygonal  species.    Ex.  L.  decagona. 

The  genus  approximates  to  Clypeaster,  under  which  Lamarck 
arranges  the  species. 

Clypeaster. — Body  much  depressed,  rounded  and  rather  thick  on 
the  borders,  sometimes  incompletely  orbicular  or  radiated,  enlarged 
towards  the  anal  extremity,  composed  of  large  and  unequal  plates, 
covered  with  very  small,  equal,  scattered  spines  supported  on  very 
small  tubercles  pierced  with  a  pore.  Ambulacra  constantly  five  in 
number,  dorsal,  petaloid,  the  two  rows  of  pores  of  each  branch 
united  by  a  furrow.  Mouth,  central  or  sub-central,  at  the  bottom 
of  a  sort  of  tunnel,  formed  by  five  grooves  and  armed  with  five 
teeth.  Vent  terminal  and  marginal.  Genital  pores  to  the  number 
of  five. 

The  living  species  are  but  few.  They  inhabit  the  seas  of  warm 
countries — in  Asia  and  America.    Ex.  C.  rosaceus. 

The  fossil  species  are  more  numerous  and  are  generally  from  the 
Tertiary  Beds. 

Eehinodiscus. — Body  rounded,  depressed,  sub-quinquelobated  (the 
posterior  lobe  a  little  notched  in  the  median  line),  rather  conical 
above,  concave  below,  composed  of  plates  in  20  rows,  placed  two  and 
two.  The  ambulacraires  narrower  and  covered  with  very  small,  fine, 
close-set  spines.  Ambulacra  to  the  number  of  five,  diverging  by  the 
complete  separation  of  each  double  line  of  pores.  Mouth  median, 
round,  towards  which  converge  five  straight  and  stelliform  furrows. 
Vent  marginal.  Genital  pores  to  the  number  of  four.  Ex.  Echinus 
Parma. 

Echinorachnius  placenta,  Gmelin,  the  Cake-Urchin  of  Forbes,  is  the 
Eehinodiscus  placenta  of  Blainville,  Scutella  placenta  of  Lamarck.  It 
is  described  by  Forbes  as  a  British  species.  It  has  however  been 
seldom  taken  on  our  coasts. 

Scutella  (Mellita,  Klein  ;  Eehinodiscus,  Leske). — -Body  irregularly  cir- 
cular, wider  behind,  extremely  depressed,  borders  nearly  sharp-edged, 
sub-convex  above,  a  little  concave  below,  composed  of  large  polygonal 
scales,  and  covered  with  very  small  uniform  and  scattered  spines. 
Ambulacra  5,  more  or  less  petal  iform,  the  two  rows  of  pores  of  each 
branch  united  by  transverse  furrows,  which  makes  them  appear 
striated.  Mouth  median,  round,  furnished  with  teeth,  and  towards 
which  converge  five  vasculiform  furrows  more  or  less  ramified,  and 
sometimes  bifid  from  the  base.  Vent  always  inferior  and  at  some 
distance  from  the  border.    Genital  pores  4. 

The  recent  species  of  Scutella  are  arranged  as  follows  : — 

a.  Species  whose  disc  alone  is  perforated.    Ex.  S.  hexapora. 

/3.  Species  whose  disc  and  borders  are  perforated.   Ex.  S.  tetrapora. 

y.  Species  whose  border  only  is  notched.    Ex.  S.  aurita. 

o.  Species  whose  disc  and  border  are  entire.    Ex.  S.  integra. 

e.  Species  whose  disc  is  perforated  and  their  border  multidigitated. 
Ex.  S.  octodactyla. 
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C  Species  whose  disc  is  imperforate  and  the  border  multiradiated- 
(Derni-Soleils.)    Ex.  S.  dentata. 

The  living  species  whose  habitat  is  known  are  foreign,  and  the 
South  Seas  appear  to  be  their  principal  locality. 

The  fossil  species  are  tolerably  numerous,  and  occur  generally  in 
the  Calcaire  Grossier  of  Paris,  Griguon,  and  the  environs  of  Nice.  " 

Sub-Family  4.  Centrostomata. 

Mouth  quite  central.  Summit  median.  Body  regularly  oval  or 
circular,  covered  with  tubercles  and  mamillse,  and  consequently  with 
spines  of  two  sorts.    Vent  variable,  ordinarily  medio-dorsal. 

Galerites  (fossil  only) ;  Comdus,  Klein  ;  Echinoconus,  De  Blainville. — 
Body  nearly  regularly  circular  or  polygonal,  entirely  flat  below,  con- 
vex and  often  conical,  with  the  summit  median  above,  formed  of  very 
dissimilar  plates,  and  covered  with  tubercles  of  two  kinds.  Ambulacra 
complete,  narrow,  to  the  number  of  4  or  5,  dorso-buccal.  Mouth  cen- 
tral, and  probably  armed.  Vent  infero-marginal.  Genital  pores  to  the 
number  of  5.    The  species  may  be  placed  in  two  sections. 

a.  Species  with  4  ambulacra,  and  consequently  with  6  series  of 
plates.    Ex.  G.  quadrifasciatus. 

/3.  Species  with  5  ambulncra.    Ex.  O.  vulgaris. 

y.  Species  with  6  ambulacra.    Ex.  G.  se.rfusciatus. 

The  genus  is  often  found  silicified  an'l  in  casts.  The  greater  portion 
belong  to  the  Chalk,  and  a  small  number  to  the  beds  anterior  to  the 
Chalk.    None  have  as  yet  been  found  in  the  more  recent  strata. 

Echinometra  (Gray). — Body  thick,  solid,  transversely  oval,  a  little 
depressed,  convex,  with  the  summit  (which  is  median)  flat  above  and 
arched  below,  covered  with  mamillated  tubercles  of  two  sorts,  and 
bearing  diversiform  but  always  strong  and  large  spines.  Ambulacra 
5,  enlarging  themselves  below.  Buccal  opening  of  the  shell  large, 
transverse,  with  very  powerful  auricles  on  its  internal  circumference. 
Five  sharp  teeth  at  the  mouth,  with  a  complicated  apparatus,  as  in 
Echinus.  Vent  medio-superal,  or  opposed  to  the  mouth.  Genital  pores 
^o  the  number  of  5.    Ex.  E.  utrata. 

The  species  are  found  in  the  seas  of  warm  climates.    They  are 
unknown  in  those  of  England  and  France. 

Echinus. — Body  in  general  very  regularly  circular  or  sub-polygonal, 
sometimes  slightly  transverse,  composed  of  20  radiated  rows,  alter- 
nately unequal,  of  polygonal  plates  bristled  with  diversiform  spines 
of  two  kinds,  and  supported  on  imperforate  mamillated  tubercles. 
Ambulacra  constantly  to  the  number  of  5,  and  complete.  Mouth  cen- 
tral, armed  with  5  pointed  teeth,  supported  upon  a  very  complicated 
internal  apparatus.  Vent  median,  superior,  or  exactly  opposite  to  the 
mouth.    Genital  pores  to  the  number  of  5. 

The  food  of  the  species  of  Echinus  is  generally  believed  to  consist 
of  mollusks  and  crustaceans.  Tiedemann  found  in  E.  saxatilis  small 
univalve  and  bivalve  shells  entire  among  the  excrements,  as  well  as 
fragments  of  larger  ones.  Bosc  is  said  to  have  witnessed  an  Echinus 
in  the  act  of  seizing  and  devouring  a  small  crustacean.  Dr.  Sharpey 
tisually  found  in  the  intestine  of  E.  esculentus  small  morsels  of  sea- 
weed for  the  most  part  encrusted  with  Flustra  ;  and  he  says  that  the 
excrements,  which  are  in  the  form  of  small  round  pellets  about  the 
size  of  peppercorns,  consist  chiefly  of  sandy  matter  with  fragments  o£ 
shells.  But  he  adds  that  it  would  be  difficult  to  say  whether  these  are 
the  remains  of  digested  Mollusca  or  merely  a  portion  of  the  usual 
testaceous  debris  so  abundant  in  sand  and  mud. 

The  species  of  this  genus  are  most  abundant  in  all  the  seas  of 
Europe.  Several  very  fine  species  are  natives  of  the  Mediterranean. 
The  following  are  British  species  : — ■ 

E.  sphcera,  the  Common  Egg-Urchin,  Sea-Egg, '  Sea' ad  Manshead.'  It 
is  the  E.  marinus  of  Lister ;  E.  esculentus,  Pennant ;  E.  globiformis, 
Lamarck.  It  has  the  following  characters  : — Rows  of  pores  obliquely 
parallel,  three  pairs  of  pores  in  each  row ;  spines  thick,  conic,  longi- 
tudinally striate  ;  strife  broader  than  the  ridges,  and  transversely 
striated  ;  primaries  scarcely  longer  than  secondaries.  (Forbes.)  The 
Common  Sea-Urchin  is  usually  of  a  reddish  or  purplish  colour  with 
white  spines.  These  are  in  some  specimens  tipped  with  purple.  It 
lives  in  various  depths  of  water,  extending  its  range  from  the  littoral 
zone  to  that  of  the  corallines.  It  is  found  in  greatest  numbers  on  a 
clean  sea-bottom,  but  inhabits  all  the  shores  of  Great  Britain  and 
Ireland.  It  is  eaten  abroad  in  the  same  manner  as  Eclanus  esculentus. 
Pennant  says  it  is  also  eaten  amongst  the  poor  in  England.  The 
ancients  deemed  it  a  dainty  dish,  and  ate  it  both  raw  and  cooked  in 
various  ways.   They  are  best  when  full  of  eggs,  which  is  in  the  autumn. 

E.  miliaria  (Leske),  the  Purple-Tipped  Egg-Urchin,  has  the  following 
characters: — It  is  depressed,  the  rows  of  pores  not  parallel,  three 
pairs  of  pores  in  each  row ;  spines  longitudinally  Rtriated,  shining, 
smooth;  strife  narrower  than  ridges ;  primaries  loni^.  (Forbes.)  This 
is  a  small  species,  and  is  found  in  company  with  the  last,  from  which 
it  may  at  once  be  distinguished  by  its  loDg  purple  spines.  It  is 
abundant  in  the  Irish  Sea,  as  also  on  the  west  coast  of  Scotland. 

E.  Flemingii,  Fleming's  Egg-Urchin.  It  is  the  E.  miliaris  of  Flem- 
ing, but  i3  undoubtedly  a  distinct  species.  It  is  the  largest  of  the 
British  species,  measuring  from  10  to  14  inches  in  circumference.  It 
has  the  following  characters : — Rows  of  pores  sub-parallel,  three  pairs 
in  each  row ;  primary  spines  thick,  much  fewer  than  the  secondary, 
and  nearly  thrice  as  long;  spines  longitudinally  striate ;  strife  some- 
what narrower  than  the  very  narrow  ridges.  (Forbes.) 

a  AT.  EIST.  DIV.  VOL.  IL 


&  lividus  (Lamarck),  Purple  Egg-Urchin.  It  is  the  E.  saxatilis  of 
Linrueus ;  E.  lithophagus  of  Leach.  It  has  the  rows  of  pores  bent, 
five  pair  in  each  row  above  and  centrally,  but  diminishing  in  number 
near  the  mouth ;  spines  striated ;  ridges  broad,  smooth ;  primary 
spines  longer  than  secondaries.  (Forbes.)  In  the  British  Isles  this 
species  is  peculiar  to  Ireland,  where  it  is  chiefly  found  in  the  south. 
It  is  always  stationary,  never  quitting  the  cup-like  hole  which  it 
appears  to  form  with  its  spines. 

E  neglectus  (Lamarck),  Silky-Spined  Egg-Urchin  ;  E.  subangularis, 
Fleming.  Rows  of  pores  bent,  five  pairs  in  each  row  throughout; 
spines  thick,  conic,  glistening,  longitudinally  striate ;  strife  and  ridges 
equal,  transversely  striated ;  primary  spines  scarcely  longer  than 
secondaries.    This  species  has  been  taken  on  the  coasts  of  Scotland. 

All  the  species  of  Echinus  present  upon  their  integument  a  number 
of  bodies  called  Pedicellarice.  Whether  they  are  parts  of  the  animal 
or  parasitic  animals  has  not  been  decided  by  naturalists.  They  ara 
however  curiously  characteristic  of  many  forms  of  Echinus  as  of  other 
species  of  Echinodermata.  [Pedicellaria.] 

For  further  remarks  on  the  Eclunidce,  and  their  fossil  forms,  in  con- 
nection with  the  other  species  of  Star-Fishes,  see  Echinodermata. 

ECHINOBRISSUS.  [Echinid*.] 

ECHINOCACTUS,  a  genus  of  Plants  belonging  to  the  natural 
order  Cactacece.  The  stem  is  of  an  ovate  or  spheroidal  form,  the 
sides  being  divided  into  many  ribs,  upon  whose  projecting  angles  are 
stationed  at  short  intervals  little  spiny  stars,  which  are  the  rudiments 
of  leaves,  and  from  whose  centre  the  flowers  appear.  The  latter 
consist  of  numerous  sepals  collected  into  a  tube,  an  equally  large 
number  of  petals,  numerous  stamens,  and  a  filiform  style  divided  into 
many  lobes  at  the  point.  The  species  are  very  remarkable  for  the 
singular  forms  of  their  stems,  and  for  the  curious  manner  in  which 
their  spines  are  arranged.  They  are  often  moreover  conspicuous  for 
the  beauty  of  their  large  flowers.  The  genus  is  extremely  near  Cereus, 
from  which,  according  to  De  Candolle,  it  only  differs  in  having  the 
sepals  and  petals  distinct  from  each  other,  not  united  into  a  tube. 
But  as  C.  triangularis  has  its  sepals  distinct,  and  all  the  Echinocacti 
have  more  or  less  of  a  tube,  we  consider  it  better  to  limit  the  latter  to 
such  species  as  have  a  depressed  or  spheroidal  form.  With  such  a 
limitation  the  Cereus  Eyresii,  one  of  the  most  beautiful  of  plants, 
will  really  belong  to  the  genus  Echinocactus,  of  which  it  has  all  the 
habit ;  otherwise  it  would  be  a  Cereus,  to  which  its  stems  bear  but 
little  resemblance.  There  are  above  30  species  enumerated.  Most 
of  them  are  natives  of  Mexico  and  the  West  Indies.  A  few  are 
found  in  Brazil.    They  are  known  by  the  name  of  Hedgehog  Thistles. 


Echinocactus  Egresii. 


ECHINO'CHLOA  (from  e'xiVoy,  a  hedgehog,  and  x^6n,  grass),  u 
genus  of  Grasses  belonging  to  the  tribe  Panicece.  It  has  compound 
spikes  secund  in  the  whole  and  in  each  part ;  spikelets  on  one  side  of 
a  flattened  rachis,  2-flowered,  the  inferior  flower  rudimentary ;  2 
glumes,  the  lower  small,  3-nerved,  the  upper  as  long  as  the  flower, 
o-nerved  mucronate ;  the  outer  palea  of  the  sterile  flower  resembling 
and  equalling  the  upper  glume.  This  is  a  genus  of  coarse  grasses,  of 
which  only  one  species,  the  E.  Crus-Galli,  grows  in  Great  Britain.  Tt 
is  a  strong  coarse  grass,  bearing  any  climate  better  than  most  others, 
and  is  found  in  the  vicinity  of  London.    (Babington,  Manual.) 

ECHINOCIDARIS.  [Echinid.e.] 

ECHINOCLYPEUS.  [Echinidj?.] 

ECHINOCOCCUS.  [Entozoa.] 

ECHINOCONUS.  [Echinidjj.J 

ECHINOCORYS.  [Echinid.e.] 

ECHINOCYAMUS.  [Ecuinidjs.] 
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ECHINODE'RMATA.  Lamarck  made  his  Radiaires  Echinodermes 
consist  of  three  sections : — 1st,  the  Stellirideans  (Star-Fishes),  in- 
cluding Comatula,  Euryale,  Ophiura,  and  Asterias ;  2nd,  the  Echinidce  ; 
and  3rd,  the  Fistulidce,  comprehending  Actinia,  Holothuria,  Fistularia, 
Priapulus,  and  Sipuncukis. 

Cuvier's  Echinodermes  form  his  first  class  of  Zoophytes,  and  this 
class  is  divided  into  two  orders  : — 1st,  the  Pedicillated  Echinoderms, 
containing  the  great  genus  Asterias  and  its  sub-genera  the  Encrinites, 
the  Echinidce,  and  Holothuria  ;  and  2nd,  the  Footless  Echinoderms, 
consisting  of  Molpadia,  Minyas,  Priapulus,  the  Lithoderms,  Sipun- 
cuius,  Bonellia,  and  Thalassema,  with  its  sub-genera  Echiurus  and 
Sternaspis. 

De  Blanville's  Echinodermata  are  placed  as  his  first  class  of  Acti- 
nozoa,  and  are  divided  into  three  orders  : — 1st  Holothuriadca  [Holo- 
THURiADiE]  j  2nd,  Echinidea['EcmmTim];  3rd,  Stelleridea  [Asteuiadjs]  ; 
embracing  the  Encrinites  [Encrinites]  ;  as  well  as  the  Free  Star- 
Fishes,  &c. 

The  Echinodermata  belong  to  the  Cycloneurose  sub-kingdom. 

They  are  characterised  by  possessing  a  well-organised  skin,  under 
which  or  attached  to  it  are  frequently  found  plates  of  solid  matter,  con- 
stituting a  kind  of  skeleton.  They  have  a  digestive  and  a  vascular 
system,  and  a  circular  nervous  system  has  been  detected  in  many  of 
the  species.    A  muscular  system  is  constantly  present. 

Before  speaking  of  the  classification  of  the  Echinodermata,  we  shall 
refer  generally  to  their  organisation  and  structure. 

The  nutritive  apparatus  of  the  Echinodermata  is  very  simple  ;  pre- 
senting in  most  of  the  family  a  single  orifice  destitute  of  teeth  in  the 
centre  of  the  lower  surface  of  the  body,  performing  the  functions  both 
of  the  mouth  and  the  anus  ;  but  in  some  presenting  a  digestive  cavity 
with  an  orifice  for  the  evacuation  of  its  contents,  distinct  from  that 
by  which  the  food  is  taken  in.  In  the  '  Catalogue  of  the  Physiological 
Series  in  the  Museum  of  the  Royal  College  of  Surgeons  in  London' 
there  are  examples  of  both  these  modifications. 

Illustrative  of  the  first  section,  consisting  of  those  Star-Fishes  which 
have  the  digestive  cavity  simple,  or  without  distinction  of  stomach 
and  intestine,  receiving  and  expelling  its  contents  by  the  same  orifice, 
we  find  No.  432,  a  preparation  of  a  Star-Fish  (Asterias papposa,  Linn. ; 
Stella  dodecactis,  Link;  Asterias  hclianthoides,  Pennant/  Stellonia 
papposa,  Agassiz ;  and  Solaster  papposa,  Forbes).  It  exhibits  the  central 
orifice  of  the  digestive  cavity,  and  a  portion  of  the  integument  has 
been  reflected  on  the  opposite  side  of  the  body,  to  show  the  numerous 
caeca  continued  from  the  digestive  cavity.  No.  433  presents  a  vertical 
section  of  the  same  species,  showing  the  interior  of  the  same  cavity. 
In  No.  434  the  integument  has  been  removed  from  the  whole  of  the 
anterior  part  of  the  body  of  an  Asterias  rubens,  Linn.  (A.  glacialis 
and  A.  clathrata,  Penn. ;  Stellonia  rubens,  Ag.  ;  Uraster  rubens,  Ag.), 
showing  the  membranous  digestive  cavity,  containing  some 
small  bivalves.  No.  435  is  a  specimen  of  Asterias  discoidea,  Lam., 
from  which  two  rays  have  been  removed,  showing  the  singular 
and  beautifully  ramified  form  of  the  digestive  cavity.  The  membra- 
nous pouches  appear  to  be  given  off  in  two  series,  are  sacculated,  and 
strung,  as  it  were,  upon  a  mesentery. 

The  second  modification  is  shown  in  No.  435  A,  which  presents  the 
body  of  a  Star- Fish  (Alecto  ylacialis,  Leach).  Here  the  alimentary 
canal  is  continued  in  a  spiral  direction  from  the  central  orifice  or 
mouth,  and  terminates  by  a  second  direct  orifice  or  anus,  situated  at 
the  extremity  of  a  fleshy  tube,  which  projects  forward  by  the  side  of 
the  mouth. 

De  Blainville  states  that  the  liver  is  apparent  and  rather  consi- 
derable in  the  Star-Fishes  ;  it  occupies  the  circumference  of  the 
stomach,  forming  bunches  or  racemi  (des  especes  de  grappes),  which 
are  prolonged  more  or  less  into  the  cavity  of  the  appendages  when 
there  are  any  ;  at  least,  he  observes,  such  is  the  opinion  of  Cuvier, 
who  is  followed  by  Spix  and  Meckel.  Delle  Chiaje,  on  the  contrary, 
regards  these  organs  as  a  kind  of  stomachal  caeca  (and  such  an  opinion 
seems  to  be  strengthened  by  the  preparations  above  noticed),  and 
thinks  that  the  liver  is  an  irregular  organ,  situated  on  the  upper  part 
or  dome  of  the  stomach,  of  which  no  other  author,  according  to  De 
Blainville,  makes  mention,  and  which  he  himself  had  not  observed. 
This  organ  is  a  racemose  little  bag  of  a  yellowish-green  or  yellow 
colour,  and  its  contents  present  a  similarity  to  bile  both  to  the  sight 
and  taste. 

The  very  dilatable  mouth  and  gullet  of  the  Star-Fishes  is  admirably 
adapted  for  securing  the  testaceous  mollusks  and  other  animal  sub- 
stances on  which  the  family  feed.  When  the  prey  is  apparently  dis- 
proportioned  to  the  parts  into  which  it  is  to  be  conveyed,  the  oesopha- 
gus or  gullet,  together  with  part  of  the  stomach  itself,  can  be  protruded 
and  everted  so  as  to  draw  the  desired  food  into  the  cavity  by  the 
application  of  the  everted  surface  to  it.  Thus,  the  shell-fish  is  swal- 
lowed whole,  and  specimens  still  living  have  been  taken  from  the 
cavity.  At  other  times  the  juices  of  the  prey  are  sucked  out,  and  the 
exhausted  bivalve  is  left  dead  with  its  shell  gaping.  Not  that  the  old 
supposition  that  the  Star-Fish  succeeded,  in  this  last  mode  of  feeding, 
by  inserting  a  ray  or  finger  into  the  gaping  shell,  and  if  it  found  the 
bivalve  too  strong  for  it,  got  rid  of  the  difficulty  and  the  ray  at  once, 
conscious  of  its  power  of  reproducing  another,  seems  to  be  at  all 
founded  in  fact.  Star-Fishes  have  been  detected  in  the  act  of  sucking 
the  juices  of  Conchifcra  through  perforations,  and  also  with  their  | 


mouths  applied  to  the  edges  of  the  valves.  From  the  apparently 
paralysed  state  of  the  bivalves  found  in  such  situations,  it  has  been 
conjectured  that  the  Star-Fish  introduces  some  deleterious  secretion 
within  the  valves,  and  thus  leaves  the  mollusk  torpid  and  deprived  of 
the  power  of  closing  its  valves  against  the  attacks  of  its  destroyer. 
Star-Fishes  are  considered,  and  not  without  reason,  as  great  enemies 
to  oyster-beds.  But  it  is  not  on  living  prey  alone  that  the  Star-Fishes 
feed.  They  seem  to  assist  materially  in  cleansing  the  sea  from  dead 
and  decomposing  animal  matter.  A  human  tooth  has  been  found  in 
the  stomach  of  a  Star-Fish. 

Although  there  does  not  appear  to  be  any  special  organ  for  respira- 
tion in  the  Echinodermata,  the  oxygenisation  of  the  circulating  fluid  is 
extensively  provided  for  by  the  exposure  of  the  peritoneal  cavity,  and 
all  the  viscera,  to  the  sea-water,  which  is  freely  admitted  through 
membranous  pipes,  which  have  thence  obtained  the  name  of  respira- 
tory tubes.  "  These,"  says  Dr.  Sharpey,  "  communicate  at  their  base 
with  the  interior  of  the  body,  and  are  perforated  at  the  summit  by  an 
orifice  which  can  be  very  accurately  closed.  Most  of  them  are  placed 
in  groups  or  patches,  and  opposite  each  group  the  fibrous  membrane, 
forming  the  wall  of  the  body,  presents  on  its  inside  a  shallow  pit  per- 
forated with  holes,  through  wliich  the  tubes  communicate  with  the 
internal  cavity.  The  tubes  are  formed  externally  of  the  superficial 
layer  of  the  skin,  and  are  lined  in  the  inside  by  a  prolongation  of  the 
peritoneal  membrane.  This  membrane  lines  the  parietes  of  the  body, 
and  is  reflected  over  the  contained  parts  ;  at  least  it  covers  the  stomach 
and  caeca,  and  probably  also  the  ovaries  and  vesicles  of  the  feet ;  oppo- 
site the  perforated  pits  it  sends  prolongations  through  the  holes  into 
the  tubes,  as  may  be  easily  seen  on  stripping  off  a  portion  of  it. 
There  can  be  no  doubt  that  sea-water  enters  the  peritoneal  cavity. 
The  animal  slowly  distends  itself  with  that  fluid,  and  again,  but  at  no 
stated  interval,  gives  out  a  portion  of  it.  This  is  obvious  from  the 
fact  that  the  same  animal  may  be  seen  distended  at  one  time  and 
flaccid  at  another.  Naturalists  are  generally  of  opinion  that  the  water 
enters  and  issues  by  the  respiratory  tubes,  and  indeed  no  other  orifices 
have  been  discovered.  We  must  however  freely  own  that  we  have 
never  been  able  actually  to  observe  its  passage  through  these  tubes. 
The  peritoneal  membrane  seems  to  be  the  principal  seat  of  respira- 
tion ;  spread  over  the  viscera  and  the  parietes  of  their  containiug 
cavity,  and  lining  the  respiratory  tubes,  it  presents  a  great  extent  of 
surface  continually  in  contact  with  the  surrounding  medium  ;  and  we 
have  found  that  a  beautiful  provision  exists  for  maintaining  currents  of 
water  along  the  membrane,  and  thus  effecting  that  constant  renova- 
tion of  the  fluid  in  contact  with  its  surface,  which  is  required  in  the 
respiratory  process.  These  currents  are  produced  by  means  of  cilia. 
Ciliary  currents  take  place  also  on  the  external  surface  of  the  body, 
which  probably  partakes  in  the  process  of  respiration.  We  have 
moreover  observed  them  within  the  tubular  feet,  and  on  the  internal 
surface  of  the  stomach  and  caeca.  In  this  last  situation  they  fire  pro- 
bably subservient  to  digestion."  ('  Cyclopedia  of  Anatomy  and 
Physiology.') 

Tiedemann  and  Delle  Chiaje  are  the  authorities  from  whom  a 
knowledge  of  the  circulating  system  of  these  animals  is  principally 
derived  ;  but  this  part  of  their  organisation  is  so  obscure,  that  we 
need  not  be  surprised  at  the  difference  which  exists  in  the  views  of 
those  observers.  Thus,  the  true  sanguiferous  system  is,  according  to 
Tiedemann,  restricted  in  a  great  measure  to  the  alimentary  organs 
and  ovaries,  and  he  consequently  supposes  that  the  ducts  which  con- 
vey the  fluid  supplied  to  the  feet  afford  nutrition  to  other  parts  of 
the  body.  In  other  words,  he  recognises  two  distinct  systems  of 
nutrient  vessels  ;  one  a  true  sanguiferous  system,  consisting  of  vessels 
which  carry  blood,  and  the  other  a  set  of  vessels  (those  of  the  feet) 
conveying  a  nutritious  fluid  secreted  from  the  blood. 

Delle  Chiaje  contends  that  the  two  orders  of  vessels  above  alluded 
to  intercommunicate,  and  so  form  but  one  system. 

Dr.  Sharpey  is  disposed  to  conclude,  from  his  own  observations, 
that  the  vessels  of  the  feet  form  a  system  apart  from  the  blood-vessels, 
as  Tiedemann  maintained  ;  but  he  observes  that  there  is  considerable 
reason  to  doubt  whether,  as  that  author  supposes,  they  serve  as  the 
nutritious  vessels  of  the  parts  in  which  they  run  ;  for,  according  to 
Tiedemann's  description,  it  does  not  appear  that  they  ramify  in  the 
tissues.  Moreover,  Dr.  Sharpey  adds,  their  contained  liquid  does  not 
present  the  usual  characters  of  blood,  or  of  a  fluid  adapted  to  nourish 
the  textures.  He  admits  it  to  be  true  that  there  are  floating  particles 
suspended  in  it,  but  he  states  that  the  clear  fluid,  when  filtered,  yields 
no  trace  of  animal  matter,  but  agrees  almost  entirely  in  composition 
with  sea-water.  Such,  at  least,  was  the  result  of  Dr.  Sharpey' s 
examination  of  it  in  the  Asterias  ;  and  he  proceeds  to  give  an  account 
of  the  proper  sanguiferous  system,  following  Tiedemann  as  his  leading 
authority,  but,  at  the  same  time,  stating  the  more  material  points  in 
which  Chiaje  differs  from  him,  thus — 

"  In  Asterias,  a  delicate  vessel  runs  along  the  upper  surface'of  each 
of  the  casca.  There  are,  of  course,  ten  such  vessels  in  A.  aurantiaca 
(from  which  the  description  is  taken),  corresponding  in  number  with 
the  caeca.  They  commence  near  the  extremity  of  the  rays,  and, 
receiving  branches  from  the  branches  and  lobes  of  the  caeca,  proceed 
to  the  central  part  of  the  animal,  where  they  terminate  in  a  circular 
vessel  which  runs  round  the  upper  part  of  the  body  on  the  internal 
surface.    The  circular  vessel  also  receives  ten  branches  from  the 
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ovaries,  and  five  from  the  stomach,  which,  before  joining  it,  unite  into 
two.  The  vessels  described  seem  to  constitute  the  venous  system, 
and  Tiedemann  further  supposes  that  the  caecal  and  gastric  veins 
convey  the  chyle  or  nutritious  part  of  the  food  from  the  alimentary 
organs.  The  circular  vein  opens  into  a  vertical  canal,  which  descends 
along  the  prominent  angle  between  the  two  rays,  inclosed  in  the  same 
membranous  sheath  with  the  sand-caual,  and  terminates  in  an  inferior 
circular  vessel.  The  descending  canal  is  dilated  in  the  middle ;  its 
comparatively  thick  brown-coloured  parietes  are  smooth  externally, 
but  reticulated  on  the  inside,  and  composed  of  interlaced  fibres,  which 
Tiedemann  found  to  possess  muscular  irritability.  He  accordingly 
considers  this  canal  as  the  heart.  The  inferior  circular  vessel  (which 
must  not  be  confounded  with  the  circular  canal  connected  with  the 
feet)  surrounds  the  mouth  ou  the  outside  or  inferior  surface  ;  it  sends 
out  five  branches,  which  pass  .into  the  interior  of  the  body,  and  are 
distributed  to  the  stomach,  caeca,  and  ovaries.  Tiedemann  regards 
these  branches,  with  the  circular  vessel  from  which  they  proceed,  as 
arteries,  and  he  thinks  it  probable  that  their  minute  ramifications 
open  into  the  radicles  of  the  veins,  though  from  their  delicacy  he  has 
not  been  able  to  ascertain  the  fact  by  injection.  Tiedemann's  view  of 
the  function  of  the  respective  vessels  is  derived  solely  from  a  consi- 
deration of  their  anatomical  disposition  ;  and  while  in  the  same  way 
it  may  be  inferred  that  the  blood  circulates  in  a  direction  conformable 
with  this  view,  it  musi,  nevertheless  be  kept  in  mind  that  no  direct 
physiological  proof  of  such  a  course  of  the  blood  has  been  yet  obtained. 
Besides  the  vessels  described,  Tiedemann  found  yet  another  circular 
vessel  surrounding  the  mouth  on  the  under  surface,  and  placed  more 
superficially  than  the  last  mentioned ;  it  is  of  an  orange  colour,  aud 
sends  a  branch  along  each  of  the  rays  in  the  groove  which  is  on  the 
middle  of  their  inferior  surface.  He  could  trace  no  connection 
between  this  vessel  or  its  branches  and  the  rest  of  the  vascular 
system,  and  he  professes  himself  at  a  loss  to  conjecture  what  may  be 
its  function. 

"  According  to  Delle  Chiaje,  the  circular  vessel  into  which  the  canals 
of  the  feet  open  receives  also  the  veins  from  the  upper  surface  of  the 
caeca  and  stomach.  The  same  vessel,  which  he  names  the  venous 
sinus,  gives  out — 1,  twenty  short  dental  arteries;  2,  the  mesaraics  to 
the  under  surface  of  the  cnoca ;  3,  five  vertebral  arteries  which  open 
into  the  vesicles  of  the  feet ;  4,  the  radial  to  the  under  part  of  each 
ray ;  5,  the  dorsal  arteries  to  the  upper  part  of  the  ray,  which  extend 
their  ramifications  to  the  external  surface  of  the  body."  ('  Cyclopaedia 
of  Anatomy  and  Physiology.') 

Professor  Owen,  in  his  Preface  ,to  the  third  volume  of  the  '  Descrip- 
tive and  Illustrated  Catalogue  of  the  Physiological  Series  of  Compa- 
rative Anatomy  contained  in  the  Museum  of  the  Royal  College  of 
Surgeons  in  London,'  remarks,  that  when  the  nervous  system  begins 
to  be  distinctly  eliminated  in  the  form  of  fibres,  it  is  accompanied  by 
a  distinct  development  of  the  muscular  system;  and  the  digestive 
canal  is  provided  with  a  proper  contractile  tunic,  and  floats  freely  in 
an  abdominal  cavity.  He  observes  that  the  nervous  fibres  in  the 
classes  of  animals  in  which  they  are  first  discernible  proceed  from  a 
ganglion  or  ganglions  in  the  neighbourhood  of  the  mouth,  and  extend 
in  a  radiated  or  longitudinal  direction  according  to  the  form  of  the 
body,  but  are  not  afterwards  brought  into  communication  by  gan- 
glionic masses. 

"  The  Echinoderms,  as  the  Star-Pish  and  Sea-Urchins,"  writes  the 
Professor,  "  first  present  these  conditions  of  the  nervous,  muscular, 
and  digestive  systems.  A  very  gradual  transition  from  the  radiated 
to  the  elongated  form  is  traceable  from  this  class  through  the  Holo- 
thurim  and  Sipunculi  to  the  cavitary  Eatozoa  or  Cccldmintha  (intestinal 
worms  having  an  abdominal  cavity),  and  ILence  to  the  Bpizoa  and 
Rotifera,  which  make  a  near  approach  to  the  annulose  division  of  the 
animal  kingdom  ;  but  at  the  same  time  do  not  possess  that  structure 
of  the  nervous  system  which  is  its  true  characteristic.  The  four 
classes  of  animals,  thus  distinguished  by  a  common  character  of  the 
nervous  system  from  the  Acrita  on  the  one  hand,  and  the  Articidata 
on  the  other,  constitute  a  second  division  of  the  animal  kingdom,  which 
may  be  termed  Protoneura." 

The  preparation  No.  1292  A,  in  the  series  illustrative  of  the  nervous 
system  of  the  Nematoneura  is  a  Star-Fish  {Asterias  papposa,  Lam.) 
with  the  membrane  removed  from  the  oral  surface  of  the  central  disc, 
to  show  the  simple  nervous  chord  surrounding  the  mouth  and  distri- 
buting filaments  to  each  ray.  These  filaments  run  in  the  interspace 
of  the  tubular  feet,  extending  from  between  the  spines  which  protect 
the  ambulacral  grooves.    ('  Catalogue.') 

Tiedemann,  who  discovered  the  nervous  system  in  these  animals, 
describes  it  in  Asterias  aurantiaca  a3  composed  of  a  delicate  white 
chord  surrounding  the  mouth,  in  form  of  a  ring  immediately  on  the 
external  side  of  the  circular  vessel  into  which  the  heart  opens,  and  of 
filaments  arising  and  diverging  from  the  annular  chord  opposite  to  the 
rays — three  filaments  for  each  ray — one  running  along  the  under  sur- 
face in  the  median  line,  and  appearing  to  send  small  branches  to  the 
feet ;  the  other  two,  shorter,  passing  between  the  first  and  second 
segment  of  the  ray  into  the  interior  of  the  body,  and  probably  dis- 
tributed over  the  stomach.  No  ganglia  were  discovered  by  Tiede- 
mann, but  minute  ganglia  have  been  described  by  others  as  existing 
at  the  points  whence  the  diverging  filaments  spring.  (Grant's  '  Comp. 
Anat.') 


All  of  course  agree  in  assigning  the  sense  of  touch  to  the  Star- 
Fishes,  but  many  would  confine  their  endowment  to  that  sense. 
Professor  Ehrenborg  however,  who  is  a  keen  and  accurate  observer,  is 
disposed  to  think  that  some  of  them  at  least  are  gifted  with  visual 
organs  under  the  form  of  a  single  red  speck  at  the  termination  of  each 
ray.  These  specks  had  been  long  noticed,  but  without  any  determinate 
conjecture  as  to  their  use  in  the  animal  economy,  till  he,  struck  by 
their  outward  resemblance  to  the  eyes  of  the  Entomoslraca  and  Infu- 
soria, thought  that  they  might  be  organs  of  sight,  and  he  traced  the 
long  nerve  of  the  ray  up  to  the  extremity,  where  it  enlarges  into  a 
sort  of  ganglion  connected  with  the  red  speck. 

Professor  Rymer  Jones,  after  noticing  the  nervous  system  of  these' 
animals,  thus  expresses  his  dissent  from  Professor  Ehrenborg's  views  : 
"  Such  an  arrangement  can  only  be  looked  upon  as  serving  to  asso- 
ciate the  movements  performed  by  the  various  parts  of  the  animal,  for 
no  portion  of  these  simple  nervous  threads  can  be  regarded  as  being 
peculiarly  the  seat  of  sensation  or  perception.  But  this  inference  is 
not  merely  deducible  from  an  inspection  of  the  anatomical  character 
of  the  nerves :  it  is  based  upon  actual  experiment.  We  have  fre- 
quently, when  examining  these  animals  in  a  living  state — that  is,  when, 
with  their  feet  duly  developed,  they  were  crawling  upon  the  sides 
of  the  vessel  in  which  they  were  confined — cut  off  with  scissors  suc- 
cessive portions  of  the  body  so  as  to  expose  the  visceral  cavity  ;  but 
so  far  from  the  rest  of  the  animal  appearing  to  be  conscious  of  the 
mutilation,  not  the  slightest  evidence  of  suffering  was  visible  :  the 
suckers  placed  immediately  beneath  the  injured  part  were  invariably 
retracted ;  but  all  the  rest,  even  in  the  same  ray,  still  continued  their 
action,  as  though  perfectly  devoid  of  participation  in  any  suffering 
caused  by  the  injury  inflicted.  Such  apathy  would  indeed  seem  to  be 
a  necessary  consequence  resulting  from  the  deficiency  of  any  central 
seat  of  perception  whereunto  sensations  could  be  communicated ; 
nevertheless  Ehrenberg  insists  upon  the  existence  of  eyes  in  some 
species  of  the  star-fish,  attributing  the  function  of  visual  organs  to 
some  minute  red  spots  visible  at  the  extremity  of  each  ray,  behind 
each  of  which  he  describes  the  end  of  the  long  nerve  which  runs  along 
the  ambulacral  groove  as  expanding  into  a  minute  bulb.  We  must 
however  confess  that  the  proofs  adduced  in  support  of  such  a  view  of 
the  nature  of  these  spots  appears  to  us  to  be  anything  but  satisfactory ; 
and  as  we  have  already  stated  in  the  first  chapter  the  physiological 
objections  which  may  be  urged  against  the  possibility  of  any  localised 
organ  of  sense  being  co-existent  with  a  strictly  nematoneurose  con  - 
dition  of  the  nervous  system,  they  need  not  be  repeated  here.  The 
general  sense  of  touch  in  the  Asteridce  is  extremely  delicate,  serving 
not  only  to  enable  them  to  seize  and  secure  prey,  but  to  recognise  its 
presence  at  some  little  distance,  and  thus  direct  these  animals  to  their 
food.  A  person  who  has  been  in  the  habit  of  fishing  with  a  line  in  the 
shallow  bays  frequented  by  star-fishes,  and  observed  how  frequently 
a  bait  is  taken  .and  devoured  by  them,  will  be  disposed  to  admit  this  ; 
yet  to  what  are  we  to  attribute  this  power  of  perceiving  external 
objects  ?  It  would  seem  most  probably  due  to  some  modification  of 
the  general  sensibility  of  the  body,  allowing  of  the  perception  of  im- 
pressions in  some  degree  allied  to  the  sense  of  smell  in  higher  animals, 
and  related  in  character  to  the  kind  of  sensation  by  which  we  have 
already  seen  the  Actinice  and  other  polyps  able  to  appreciate  the  pre- 
sence of  light,  although  absolutely  devoid  of  visual  organs."  ('  General 
Outline  of  the  Animal  Kingdom  and  Manual  of  Comparative 
Anatomy.') 

Professor  Edward  Forbes,  although  he  admits  that  the  existence  of 
ganglions  in  the  nervous  system  of  these  animals  is  generally  regarded 
as  doubtful,  seems,  from  the  frequent  recurrence  of  the  terms  '  eye ' 
and  '  eyelid,'  to  be  of  opinion  that  the  specks  above  alluded  to  are 
visual  organs.  ('  History  of  British  Star-fishes  and  other  Animals  of 
the  Class  Echinodermata.') 

Our  own  opinion  and  observation  are  in  favour  of  the  views  of 
Ehrenberg ;  and  we  think  that  those  who  have  accurately  watched 
the  Star-Fishes  which  are  furnished  with  these  specks  on  the  sea-coast 
will  in  general  be  irresistibly  led  to  the  conclusion  that  the  organs, 
though  not  eyes  in  the  strict  sense  of  the  term,  serve  the  purposes  of 
vision  modified  to  the  exigencies  of  the  animal,  enabling  it  to  seek  or 
avoid  objects  according  to  its  will.  Nor  does  analogy,  in  our  view  of 
the  case,  present  any  difficulty.  We  have  only  to  consider  that  the 
centre  is  a  head  as  well  as  a  stomach,  a  condition  that  will  hardly  be 
denied  to  it,  and  the  rays  proceeding  from  it  may  be  viewed  as  so 
many  antennae — (take  those  of  the  snail  for  example,  with  their  ter- 
minal ocular  points,  as  in  some  degree  analogous) — with  visual  dots 
at  their  extremities.  This,  at  all  events,  may  solve  the  problem  of 
the  destructive  visitation  of  these  animals  to  the  baited  line,  more  in 
unison  with  the  analogies  than  the  supposed  existence  of  a  general 
olfactory  sense,  of  whose  presence  not  the  slightest  trace  has  been 
observed. 

The  muscular  system  is  generally  present  in  the  Echinodermata, 
but  the  organs  of  motion  in  them  are  various.  The  rays  themselves 
are  moveable,  and  in  the  free  forms  aid  in  the  removal  of  the  animals 
from  place  to  place.  Thus  the  common  Star-Fish  can  bend  its  rays 
towards  the  upper  or  towards  the  lower  surface  of  the  centre  or  disc, 
and  can  approximate  some  while  it  extends  others ;  so  that  they  are 
widely  divaricated  laterally,  and  thus  facilitate  its  advance  in  the 
water,  or  its  passage  through  small  spaces.    In  the  common  Star-Fish 
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these  motions  are  slow,  but  in  Ojahiocoma  they  are  comparatively 
rapid,  and  manifested  in  active  contortions  on  some  occasions. 
According  to  M.  Sars,  the  young  of  Asterias  sanguinolenta,  which 
have  four  short  club-shaped  appendages  or  arms  at  their  anterior 
extremity,  move  slowly  but  uniformly  in  a  straight  line  with  their 
fore  arms  foremost.  Vibratile  cilia  are  supposed  to  form  the  moving 
power  in  this  case  :  the  arms  also  enable  the  little  animal  to  creep 
at  a  slow  pace  along  the  rocks.  When  the  animal  is  more  fully 
developed  the  power  of  swimming  ceases. 

Tiedemann  considers  that  the  power  of  moving  the  rays  resides  in 
the  contractile  skin.  Meckel  states  that  there  are  distinct  muscles 
leading  between  the  calcareous  plates  which  form  the  floor  of  the 
rays.  Dr.  Sharpey  has  no  doubt  that  the  motions  are  partly  effected 
by  the  skin,  but  he  had  himself  observed  a  distinct  band  of  muscular 
fibres  running  along  the  roof  of  each  ray,  between  the  coriaceous  skin 
and  peritoneal  membrane  when  it  is  stripped  oS'. 

But  the  principal  locomotive  organs  of  the  Echinodermata  are  the 
membranous  tubes  which  can  be  protruded  at  will  through  the 
ambulacra!  apertures,  and  which  have  been  termed  the  feet.  The 
clearest  description  of  this  complicated  and  in  some  degree  obscure 
apparatus  known  to  us  is  that  by  Dr.  Sharpey;  and  we  therefore  give 
it  in  his  own  words. 

"  These,"  writes  Dr.  Sharpey,  treating  of  the  membranous  tubes  or 
feet,  "  are  very  numerous,  and  are  usually  disposed  in  regular  rows  : 
they  contain  a  clear  fluid,  which  is  conveyed  to  them  by  a  peculiar 
system  of  vessels.  Each  foot  consists  of  two  parts,  an  internal  and 
generally  vesicular  portion  placed  within  the  body,  and  a  tubular 
part  on  the  outside  projecting  from  the  surface,  and  continues  witli 
the  first  through  an  aperture  iu  the  skin  or  shell.  The  tube  is  closed 
at  the  extremity,  and  terminates  there  in  a  sucker,  which  has  usually 
the  form  of  a  disc  slightly  depressed  in  the  centre.  Both  parts  of  the 
foot  ar^  evidently  muscular,  the  fibres  of  the  tubular  portion  being 
disposed  iu  a  circular  and  longitudinal  layer  ;  the  cavity  is  lined  with 
a  transparent  membrane,  and  the  tubular  part  moreover  receives  an 
external  covering  from  the  epidermis.  The  foot  is  extended  by  the 
contraction  of  its  internal  vesicle,  which  forces  the  fluid'  into  the 
tube  ;  or  when  a  vesicle  is  wanting,  by  the  projection  of  a  fluid  into 
the  tube  from  a  communicating  vessel.  The  tubular  part  is  thus 
distended  and  elongated  ;  it  retracts  itself  of  course  by  its  muscular 
fibres ;  and  when  this  takes  place  the  fluid  is  forced  back  again  into 
the  vesicular  or  internal  part.  Iu  progression  the  animal  extends  a 
few  of  its  feet  in  the  direction  iu  which  it  desires  to  go,  attaches  the 
suckers  to  rocks,  stones,  or  other  fixed  objects  immediately  in  advance; 
then  shortening  its  feet  it  draws  its  body  in  the  wished-for  direction. 
In  the  star-fish  the  feet  are  disposed  in  rows  along  the  under  surface 
of  the  rays,  diminishing  in  size  as  they  approach  the  extremity. 
There  are  usually  two  simple  rows  in  each  ray,  and  the  vesicular  part 
is  for  the  most  part  deeply  cleft  into  two  lobes,  as  in  A.  aurantiaca. 
In  other  cases,  as  A.  rubens,  there  are  two  double  rows  in  every  ra}', 
and  each  foot  has  a  round  undivided  vesicle.  The  canals  or  vessels 
which  convey  the  fluid  to  and  from  the  feet  are  all  connected  with  a 
circular  vessel  situated  in  the  vicinity  of  the  mouth.  This  vessel  lies 
immediately  within  the  calcareous  ring  already  described  as  connecting 
the  rays  at  the  commencement;  from  it  a  straight  canal  proceeds  along 
the  floor  of  each  ray  in  the  median  line,  and  in  its  progress  gives  off 
lateral  branches,  which  open  into  the  vesicles  of  the  feet.  There  are 
moreover  connected  with  the  circular  vessel — First,  a  certain  number 
of  bodies  (ten  in  five-rayed  species)  which  Tiedemann  compares  to 
glands;  they  are  very  small,  brown,  sacculated  organs,  each  opening 
by  a  small  orifice  into  the  circular  vessel :  Tiedemann  supposes  them 
to  be  the  source  from  which  the  fluid  filling  the  feet  is  derived. 
Secondly,  pyriform  sacs  :  in  A.  aurantiaca  there  are  four  groups  of 
these ;  and  each  group  consists  of  three  or  four  sacs,  which  open  by  a 
common  tubular  pedicle  into  the  circular  vessel.  In  some  other 
species  there  are  five  simple  sacs.  They  are  muscular,  and  Tiedemann 
conceives  them  to  be  the  chief  agents  by  which  the  fluid  is  forced  into 
the  vesicles  of  the  feet,  to  which  they  are  placed  in  a  sort  of  antago- 
nism. It  would  seem  however  that  this  p"rpose  may  be  accomplished 
by  other  means ;  for  according  to  Meckel's  .statement,  and  we  may 
add  our  own  observation,  they  are  not  present  in  all  species.  Lastly, 
the  circular  vessel  receives  the  singular  organ  named  the  stone-canal 
or  sand-canal  by  Tiedemann,  who  describes  it  as  a  membranous  canal 
containing  a  friable  mass  of  sandy  or  earthy  matter,  which  commences 
by  a  wide  origin  on  the  inferior  or  internal  surface  of  the  calcareous 
disc  already  described  as  situate  on  the  upper  part  of  the  body, 
descends  in  a  duplicature  of  fibrous  membrane,  and  opens  by  a 
narrow  orifice  into  the  circular  vessel,  the  upper  or  wide  end  being 
closed  by  the  disc.  Ehrenberg  has  correctly  remarked  that  this  organ 
is  not  filled  with  an  amorphous  mass  of  earthy  or  cretaceous  matter  : 
he  describes  it  as  exhibiting  a  dense  net-work  of  calcareous  fibres, 
with  hexagonal  and  pentagonal  meshes,  resembling  in  some  respects 
the  cavernous  structure  of  the  penis.  The  result  of  our  own  exami- 
nation, in  more  than  one  species,  is  different  still.  We  have  always 
found  the  earthy  matter  forming  a  jointed  calcareous  tube.  This 
tube,  which  is  about  the  thickness  of  a  surgeon's  probe,  is  composed 
of  rings  of  calcareous  substance  connected  by  membrane,  so  that 
viewed  externally  it  is  not  unlike  the  windpipe  of  a  small  animal. 
On  cutting  it  across  however  it  is  found  to  be  more  complex  in  struc- 


ture than  appears  externally;  for  it  contains  within  two  convoluted 
lamina}  of  the  same  nature  as  its  calcareous  parietes.  These  laminae 
are  rolled  longitudinally  :  they  rise  conjointly,  or  as  one,  from  the 
internal  surface  of  the  tube,  pass  inwardly  a  certain  way,  then  sepa- 
rating, are  rolled  in  opposite  directions,  something  after  the  same 
manner  as  the  inferior  turbinated  bone  of  the  ox.  These  internal 
laminae  become  more  convoluted  towards  the  upper  end,  where  at 
last  they,  as  well  as  the  more  external  part  of  the  tube,  join  the  dorsal 
disc,  appearing  gradually  to  become  continuous  with  its  substanc-. 
The  disc  is  perforated  with  numerous  pores,  which  open  into  the 
tube.  Tiedeman  conceives  the  function  of  the  sand-canal  to  be  that 
of  secreting  the  earthy  matter  required  for  the  growth  of  the  calca- 
reous skeleton.  Meckel  considered  this  view  as  very  improbable, 
and  the  description  we  have  given  does  not  tend  to  corroborate  it. 
We  must  confess  ourselves  unable  to  offer  more  than  mere  conjecture 
as  to  the  use  of  this  singular  structure.  If  the  fluid  contained  i:i 
the  feet  and  their  vessels  be  sea-water  (either  pure  or  with  an  admix- 
ture of  organic  particles),  which  is  probable  from  its  chemical  compo 
sition,  may  it  not  be  introduced,  and  perhaps  again  discharged, 
through  the  pores  of  the  disc  and  the  calcareous  tube,  the  porous  disc 
serving  as  a  sort  of  filter  to  exolude  impurities?"  (' Cyclopaedia  of 
Anat.  and  Physiol.') 

The  reproduction  of  the  Echinodermata  appears  to  be  monoecious, 
of  that  nature  which  Professor  Owen  terms  cryptandrous  hermaphro- 
ditism. Ovaries  are,  as  far  as  we  are  aware,  the  only  organs  relating 
to  the  generative  functions  hitherto  discovered  ;  but  Fabricius,  in  hi-i 
'Fauna  Grceulandica,'  would  seem  to  affirm  that  two  individuals  are 
necessary  for  the  propagation  of  the  species,  and  states  that  union 
takes  place  in  the  month  of  May — "congreditur  oribus  arete  connexis, 
altera  supina."  The  ovaries,  which  appear  to  vary  in  number  in 
different  species,  form  in  general  an  oblong  cluster  of  tubes  branching 
from  a  single  stem,  by  which  the  whole  is  attached,  and  euding  in  cir- 
cular dilated  vesicles.  In  some  species,  Asterias  auraiitiaca  for  instance, 
the  tubes  form  numerous  bundles  (about  twenty),  each  of  which  is 
distinctly  attached,  so  that  th  -y  are  not  all  connected  by  a  single 
stem.  In  the  Museum  of  the  College  of  Surgeons,  London,  No.  223G 
is  a  portion  of  a  Star-Fish  (A.  rubens,  Lam.)  prepared  to  show  the 
ovaria,  ten  in  number,  attached  on  each  side  of  the  base  of  each  ray, 
near  the  angle  of  divergence  ;  the  ova  are  not  developed  in  this  speci- 
men. No.  2237  exhibits  an  A.  papposa,  Lam.,  with  the  auterior 
parietes  of  one  ray  aud  the  posterior  parietes  of  another  ray,  dissected 
off,  showing  the  ovaria  with  the  ova  at  the  commencement  of  their 
development.  The  ovaria  are  two  iu  number  iu  each  ray,  as  in  the 
preceding  species,  and  are  similarly  attached  on  each  side  of  the  base 
of  the  ray,  where  they  may  be  distinguished  from  the  digestive  and 
locomotive  caeca  by  their  greater  opacity  and  granular  structure. 
No.  2238  is  the  same  species  with  the  posterior  parietes  of  the  central 
disc  removed,  showing  the  commencement  of  the  digestive  caeca  aud 
the  ovaries.  No.  2239  is  a  portion  of  one  of  the  rays  of  Conatula 
Solaris,  Lam.,  showing  the  ovarian  receptacles  occupying  the  inner 
side  of  each  of  the  pinnae,  or  articulate  processes  sent  off  from  the 
rays.  Three  of  the  receptacles  are  laid  open  tj  expose  the  contained 
ova.    ('Catalogue  Physiol.  Series.') 

M.  Sars  states  that  the  young  of  A.  sanguinolenta  immediately 
after  birth  have  a  depressed  and  rounded  body,  with  four  very  short 
club-shaped  appendages  or  arms  at  their  anterior  ex'tremity,  as  above 
stated.  When  they  are  a  little  more  developed  papillae  disposed  iu 
five  radiating  rows  on  the  upper  surface  may  be  distinguished.  At 
the  expiration  of  twelve  daj's  the  five  rays  of  the  body,  which  up  to 
that  time  had  been  rounded,  begin  to  increase  ;  and  at  the  conclusion 
of  eight  days  more  the  two  ranges  of  feet  or  tentacula  are  developed 
under  each  ray,  and  assist  in  the  locomotion  of  the  animal  by  alternate 
elongation  and  contraction  and  performing  the  office  of  suckers. 

The  integuments  of  a  Star-Fish  are — 1,  a  leather-like  tough  mem- 
brane iu  which  portions  of  calcareous  matter,  which  may  be  termed 
the  skeleton  of  the  auimal,  are  imbedded ;  2,  an  external  membrane 
of  a  softer  texture;  3,  certain  appendages.  "The  calcareous  pieces," 
writes  Dr.  Sharpey,  '  Cyclo.  of  Anat.  and  Physiol.,'  "  form  inferiorly  a 
ring  round  the  mouth  and  a  series  of  transverse  segments  placed  in 
succession  along  the  floor  of  each  ray.  The  first  of  these  segments  is 
connected  with  the  ring ;  they  decrease  in  size  as  they  approach  the 
point  or  distal  end  of  the  ray,  and  openings  are  left  between  them  for  the 
passage  of  the  feet.  In  the  Asterias  rubens,  which  has  five  rays,  the 
central  ring  consists  of  ten  larger  and  five  smaller  pieces,  the  former 
disposed  in  pairs  opposite  the  commencement  of  the  rays,  the  latter 
corresponding  to  the  angles  between  the  rays.  The  segments  of  the 
rays  are  symmetrical ;  iu  the  species  mentioned  they  consist  of  two 
oblong  pieces  united  in  the  mediau  line,  and  two  smaller  ones  placed  late- 
rally. On  the  sides  of  the  ray  the  calcareous  substance  is  disposed  as  it 
were  in  ribs  ;  these  rise  from  the  floor  at  first  nearly  parallel  with  each 
other,  and  are  connected  by  cross  bars,but  on  approaching  the  upper  part 
or  roof  of  the  ray  they  cross  in  all  directions  aud  form  an  irregular 
net-work,  the  intervals  of  which  arc  occupied  by  softer  integument. 
The  ribs  aud  bars  are  made  up  of  small  pieces  joined  by  plane  but 
oblique  surfaces,  a  mode  of  construction  calculated  to  admit  of  their 
being  lengthened  and  shortened  upon  one  another,  and  thus  to  allow 
the  cavity  they  surround  being  dilated  and  contracted.  A  broad 
calcareous  disc  is  situated  on  the  upper  surface  of  the  body  in  the 
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augle  between  two  of  the  rays,  which  is  connected  internally  with  the 
Band-canal.  The  calcareous  pieces  are  of  a  homogeneous  structure 
without  cells  or  fibres;  they  consist,  according  to  Hatchett's  analysis, 
of  carbonate  of  lime,  with  a  smaller  proportion  of  phosphate  of  lime. 
The  coriaceous  membrane  which  connects  the  pieces  of  the  skeleton 
is  made  up  of  white  glistening  fibres.  It  is  contractile  and  irritable, 
for  it  slowly  shriuks  on  being  scratched  with  the  point  of  a  knife,  or 
when  it  is  cut  through.  The  external  membrane  is  much  thinner  and 
softer  than  that  just  described;  in  various  parts  it  is  coloured,  or  in 
these  parts  there  is  a  coloured  layer  underneath  it.  The  appendages 
or  processes  on  the  surface  of  the  body  are  of  three  kinds.  First, 
calcareous  spines  ;  these  are  found  over  the  whole  surface,  except  the 
grooves  for  the  feet.  They  are  attached  by  a  moveable  joint  at  their 
base  to  the  calcareous  pieces  of  the  skin,  and  are  invested  by  the 
external  soft  membrane  nearly  as  far  as  their  point.  Those  on  the 
upper  surface  are  solitary,  short,  and  for  the  most  part  club-shaped, 
their  broader  summit  being  marked  with  radiating  points ;  whence 
they  were  named  stelliform  processes  by  Tiedemann.  On  each  side 
of  the  groove  for  the  feet  the  spines  are  thickly  set ;  these  in  A.  rubens 
have  three  rows,  in  the  middle  and  innermost  of  which  they  are 
placed  three  deep.  On  this  part  of  the  surface  they  are  also  longer 
and  pointed.  The  spines  are  slowly  moved  at  the  will  of  the  animal. 
The  appendages  of  the  second  kind  are  of  a  very  singular  nature  ; 
they  have  the  appearance  of  pincers  of  crab's  claws  in  miniature,  aud 
were  described  by  Miiller  as  parasitical  animals  under  the  name  of 
Pedicdlaria.  Monro  gave  the  name  of  antennce  to  analogous  organs 
which  are  found  on  the  Sea-Urchin.  They  probably  do  not  exist  in  all 
species,  for  Tiedemann  makes  no  mention  of  them  in  his  description 
of  A.  aurantiaca.  In  A.  rubens  they  cover  the  surface  generally,  and 
form  dense  groups  round  the  spines.  Each  consists  of  a  soft  stem, 
bearing  on  its  summit,  or  (when  branched)  at  the  point  of  each  branch, 
a  sort  of  forceps  of  calcareous  matter  not  unlike  a  crab's  claw,  except 
that  the  two  blades  are  equal  and  similar.  When  the  point  of  a  fine 
needle  is  introduced  between  the  blades,  which  are  for  the  most  part 
open  in  a  fresh  aud  vigorous  specimen,  they  instantly  close  aud  grasp 
it  with  considerable  force.  The  particular  use  of  these  prehensile 
organs  is  not  apparent ;  their  stem,  it  may  be  remarked  is  quite 
impervious.  The  third  sort  of  appendage  consists  of  those  which  are 
named  the  respiratory  tubes."  In  the  other  Echinoderrnata  the  same 
general  construction  of  the  skeleton  may  be  observed ;  but  the  modi- 
fications differ  with  the  forms.  In  some  it  consists  of  hundreds  of 
pieces  disposed  in  various  patterns,  and  fitting  with  the  most  minute 
accuracy.  In  some  these  pieces  are  soldered  together,  as  in  the  calca- 
reous central  purse  from  which  the  arms  of  the  Ophiwvce  radiate  ;  and 
in  others  they  are  united  by  ligaments,  as  in  the  rays  of  these  Ophiune, 
the  Gorgonocephali,  and  the  Encrinites. 

The  sudden  and  voluntary  act  of  dismemberment  by  which  many 
of  the  Echinoderrnata  will  save  their  central  disc  at  the  expense  of 
their  rays  or  arms,  must  have  struck  those  who  have  observed  these 
animals  in  their  native  seas,  as  well  as  the  length  of  time  during  which 
the  severed  parts  still  continue  to  be  endowed  with  motion.  This 
power  of  dismemberment  seems  to  be  carried  to  its  fullest  extent  in 
Opkiocoma  and  Liddia.  The  following  account  by  Professor  E. 
Forbes  of  an  attempt  to  capture  a  species  of  the  last  genus  is  a  good 
illustration  of  this  property  : — 

"  It  is  the  wonderful  power  which  the  Lwidia  possesses,  not  merely 
of  casting  away  its  arms  entire,  but  of  breakiug  them  voluntarily 
into  little  pieces  with  great  rapidity,  which  approximates  it  to  the 
Ophiune.  This  faculty  renders  the  preservation  of  a  perfect  specimen 
a  very  difficult  matter.  The  first  time  I  ever  took  one  of  these  crea- 
tures I  succeeded  in  getting  it  into  the  boat  entire.  Never  having 
seen  one  before,  and  quite  unconscious  of  its  suicidal  powers,  I  spread 
it  out  on  a  rowing  bench,  the  better  to  admire  its  form  and  colours. 
On  attempting  to  remove  it  for  preservation  to  my  horror  and  disap- 
pointment I  found  only  an  assemblage  of  rejected  members.  My 
conservative  endeavours  were  all  neutralised  by  its  destructive 
exertions,  and  it  is  now  badly  represented  in  my  cabinet  by  a  discless 
arm  and  an  armless  disc. 

"  Next  time  I  went  to  dredge  on  the  same  spot,  determined  not  to 
be  cheated  out  of  a  specimen  a  second  time,  I  brought  with  me  a 
bucket  of  cold  fresh  water,  to  which  article  star-fishes  have  a  great 
autipathy.  As  I  expected,  a  Luidia  came  up  in  the  dredge,  a  most 
gorgeous  specimen.  As  it  does  not  generally  break  up  before  it  is 
rai-ie  1  above  the  surface  of  the  sea,  cautiously  and  anxiously  I  sunk 
my  bucket  to  a  level  with  the  dredge's  mouth,  and  proceeded  in  the 
most  gentle  manner  to  introduce  Liddia  to  the  purer  element. 
Whether  the  cold  air  was  too  much  for  him  or  the  sight  of  the 
bucket  too  terrific  I  know  not,  but  in  a  moment  he  proceeded  to 
dissolve  his  corporation,  and  at  every  mesh  of  the  dredge  his  frag- 
ments were  seen  escaping.  In  despair  I  grasped  at  the  largest,  and 
brought  up  the  extremity  of  an  arm  with  its  terminating  eye,  the 
spinous  eyelid  of  which  opened  and  closed  with  something  exceed- 
ingly  like  a  wink  of  derision.  Young  specimens  are  by  no  means  so 
fragile  a3  those  full  grown,  aud  the  five-armed  variety  seems  less 
brittle  than  that  with  seven  arms.  Like  other  star-fishes  it  has  the 
power  of  re-producing  its  arms." 

With  regard  to  the  power  of  restoration,  few  collectors  have  not 
come  into  possession  of  a  specimen  with  a  budding  or  growing  ray 


occupying  the  place  of  a  lost  one.  (  Encrinites.]  Jussieu,  Guettard, 
and  Gerard  de  Villars  brought  to  Reaumur  specimens  of  Star-Fish 
with  four  large  rays  and  a  small  on<!  still  growing  ;  they  found  others, 
he  tells  us,  with  only  three  large  Bya  and  two  very  small  ones  ;  and 
others  with  two  large  rays  and  three  very  small,  and,  as  it  seemed, 
very  young  ones.  More  than  once  they  met  with  a  large  ray  from 
which  four  young  rays  had  begun  tc  snrout.  Reaumur  speaks  of  the 
fact  as  being  well  known  to  the  fishermen,  and  in  allusion  to  certain 
experiments  which  Jussieu  and  Guettard  hs,d  been  carrying  on  he 
remarks  that  the  portions  into  which  they  had  divided  the  animals 
appeared  to  go  on  well,  the  wounds  healed  and  consolidated  ;  but  he 
adds  that  those  who  made  the  experiment  were  obliged  to  limit  their 
stay  on  the  coast  to  about  fifteen  days — too  short  a  period,  he 
observes,  to  trace  the  progress  of  a  reproduction  which  apparently 
requires  several  months,  or  perhaps  even  more  than  a  year  for  its 
completion. 

Although  the  Echinoderrnata  have  so  great  a  power  of  reproducing 
lost  parts,  they  present  no  indications  of  any  power  of  increasing 
separate  individuals  by  gemmation  as  witnessed  in  the  Acalephce  and 
lower  animals.  As  in  the  Acalephm,  the  embryo  of  the  Echinoderrnata 
pass  through  several  forms  before  arriving  at  maturity.  The  fol- 
lowing is  an  outline  of  the  process  in  the  Asteriadx : — "From  the 
accounts  of  the  development  given  by  different  trust-worthy  observers, 
there  can  be  little  doubt  that  the  process  takes  place  after  at  least 
two  very  diverse  plans.  The  first  and  simplest  of  these  has  been 
witnessed  by  Sars  in  the  Echinaster  rubens  ;  and  the  observations  of 
Agassiz  are  on  the  whole  in  accordance  with  those  of  that  industrious 
naturalist.  In  the  early  stages  the  segmentation  of  the  yoke  takes 
place  as  in  other  animals ;  and  the  embryo  comes  forth  from  the  egg 
soon  after  it  has  attained  the  state  of  the  '  mulberry  mass,'  and 
swims  freely  about,  by  means  of  the  cilia  with  which  it  is  covered,  in 
a  sort  of  marsupial  chamber  which  is  formed  by  the  drawing  together 
of  the  rays  of  the  parent  around  its  mouth.  Soon  after  its  emersion, 
the  embryo  begins  to  put  forth  an  organ  of  attachment,  resembling 
the  stem  of  a  Crinoid  ;  this  at  first  possesses  two  tubercles,  then  three, 
then  four,  with  a  fifth  smaller  one  between  them.  At  the  same  time, 
the  principal  mass  becomes  flattened,  and  shapes  itself  into  five  lobes 
surrounding  a  central  disc;  thus  sketching  out  the  body  aud  ra}-s. 
When  in  this  state  it  attaches  itself  to  fixed  objects  by  its  organ  of 
adhesion ;  but  if  detached,  it  swims  through  the  water  by  the  action 
of  the  cilia  with  which  the  body  and  arms  are  clothed ;  so  that  it  bears 
a  strong  analogy  to  the  Pentacrinus  in  process  of  conversion  into  a 
free  moving  Comatula.  At  the  same  time,  five  double  rows  of  small 
tubercles  may  be  perceived  radiating  from  the  centre  of  what  is  to 
become  the  ventral  surface  of  the  body ;  these  gradually  elongate) 
themselves,  and  become  cirrhi,  each  furnished  with  a  sucker  at  its 
extremity.  A  peculiar  tubercle  is  also  seen  at  the  edge  of  each  of  the 
five  lobes  of  the  body;  and  this  is  the  rudiment  of  the  ocellus,  which 
is  afterwards  found  at  the  extremity  of  each  ray.  As  development 
proceeds,  the  primitive  organ  of  adhesion  gradually  decreases  in  size, 
aud  the  animal  creeps  by  means  of  its  cirrhi ;  and  at  last  the  pedicle 
is  drawn  (as  it  were)  into  the  body,  the  lobes  of  the  body  lengthen 
into  rays,  the  animal  loses  its  ciliograde  progression,  aud  the  ordinary 
characters  of  the  Star-Fish  become  apparent.  The  progress  of  the 
internal  organisation  is  thus  described  by  Agassiz  : — '  The  earliest 
deposit  of  calcareous  matter  takes  place  around  the  prominent  tuber- 
cles of  the  lower  surface ;  at  first  in  the  condition  of  little  isolated 
crystals,  which  are  formed  as  nuclei  in  the  cells ;  and  then  as  a 
network  formed  by  the  coalescence  of  several  of  these.  Of  these 
networks  there  are  at  first  ten,  symmetrically  disposed  on  the  ventral 
surface,  in  a  manner  corresponding  to  the  arrangement  of  the  solid 
plates  in  Crinoids ;  but  they  gradually  increase  in  number,  and  more 
distinctly  mark  out  the  rays;  new  ones  being  interposed  in  pairs 
between  those  already  existing,  and  small  spines  projecting  from  the 
older  ones.  The  calcareous  deposit  in  the  dorsal  surface,  on  the  other 
hand,  seems  to  proceed  from  a  central  nucleus  above  the  yolk-mass. 
The  progress  of  development  is  obviously  from  without  inwards ;  the 
cells  on  the  surface  of  the  yolk-mass  being  the  first  to  undergo 
metamorphosis  into  the  permanent  structure.  Those  occupyiug  the 
central  part  of  the  body  and  pedicle  undergo  liquefaction,  and  a 
kind  of  circulation  is  seen  in  the  latter.  Gradually  what  remains  of 
the  yolk-mass  is  more  distinctly  circumscribed  in  the  interior  of  the 
animal,  and  forms  a  central  cavity  with  prolongations  extending  into 
the  rays ;  but  it  is  not  until  the  pedicle  has  contracted  itself  into  a 
mere  vesicle  that  the  mouth  is  formed,  by  the  thinning-away  of  the 
envelope  of  the  yolk-mass  on  the  lower  surface,  a  little  to  one  side  of 
the  base  of  the  pedicle;  and  it  is  not  until  alter  the  formation  of  the 
mouth,  that  the  nervous  ring  can  be  traced,  with  its  prolongations 
extending  to  the  ocelli  at  the  extremities  of  the  rays.' 

"  The  second  plan  of  development  seems  much  more  conformable  to 
what  will  be  presently  described  as  taking  place  in  the  Opliiurida;  and 
Echinidce  ;  for  the  body  first  developed  from  the  embryonic  mass  is  a 
larva,  of  which  little  remains  in  the  permanent  structure,  and  the 
Star-Fish  is  budded  off,  as  it  were,  from  the  anterior  extremity  of  this 
This  larva,  which  has  received  the  name  of  Bipinnaria  from  the 
symmetrical  wing-like  arrangement  of  its  natatory  organs,  presents 
much  more  resemblance  to  an  Articulated,  or  to  a  Vertebrated,  than 
to  a  Radiated  animal.  Its  body  is  elongated,  and  carries  at  its  anterior 
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extremitj'  the  portion  of  the  yolk-mass  not  yet  metamorphosed,  from 
■which  the  Star-Fish  is  afterwards  to  be  developed ;  and  into  the 
cavity  of  this  a  passage  is  formed,  through  what  may  be  termed  the 
mouth  of  the  larva,  which  opens  in  the  middle  of  a  transverse  furrow, 
whilst  another  tube  passing  forth  from  it  seems  to  answer  to  an 
intestine.  On  either  side  of  the  anterior  portion  of  the  body  are  six 
or  more  narrow  fin-like  appendages,  which  are  fringed  with  cilia ;  and 
the  posterior  part  of  the  body  is  prolonged  into  a  sort  of  pedicle, 
bilobed  towards  its  extremity,  which  also  is  covered  with  cilia.  The 
organisation  of  this  larva  seems  completed,  and  its  movements 
through  the  water  are  very  active,  before  the  mass  at  its  anterior 
extremity  presents  anything  of  the  aspect  of  the  Star-Fish;  in  this 
respect  corresponding  with  the  movements  of  the  Pluteus  of  the 
Echinidce.  The  temporary  mouth  of  the  larva  does  not  remain  as  the 
permanent  mouth  of  the  Star-Fish  ;  for  it  is  on  what  is  to  become  the 
dorsal  side  of  the  body ;  and  the  true  mouth  is  subsequently  formed 
by  the  thinning  away  of  the  integument  (which  has  completely 
inclosed  the  yolk-mass)  on  the  ventral  surface.  The  young  Star-Fish 
is  separated  from  the  bipinnarian  larva,  by  the  forcible  contractions 
of  the  connecting  pedicle,  as-  soon  as  the  calcareous  consolidation  of 
its  integument  has  taken  place,  and  its  true  mouth  has  been  formed, 
but  long  before  it  has  attained  the  adult  condition  ;  and  as  its  ulterior 
development  has  not  hitherto  been  observed  in  any  instance,  it  is  not 
yet  known  what  are  the  species  in  which  this  mode  of  evolution 
prevails.  The  larva  continues  active  for  several  days  after  its  detach- 
ment ;  but  there  is  no  reason  to  believe  that  its  existence  is  prolonged 
for  any  considerable  time ;  and  as  the  Star-Fish  is  not  formed  by  gem- 
mation from  it,  but  from  a  portion  of  the  yolk-mass  which  remained 
unconsolidated  after  its  completion,  it  is  obvious  that  the  larva  does 
not  stand  in  the  same  relation  to  the  Star-Fish,  as  the  hydraform 
polype  to  its  medusa-bud."    ( Carpenter,  '  Principles  of  Physiology.') 

Muller  ('  Ueber  die  Larven  und  die  Metamorphose  der  Echinoder- 
men,'  1848)  has  also  described  the  process  of  embryonic  development 
in  the  Ophiurida;  and  Echinidce.  In  these  the  embryo  issues  forth 
from  the  ovum  as  soon  as  it  has  attained  by  the  repeated  segmen- 
tation of  the  yolk  the  condition  of  the  'mulberry  mass,'  and  the 
superficial  cells  of  this  are  covered  with  cilia,  by  whose  agency  it 
swims  freely  through  the  water.  So  rapid  are  the  processes  that  not 
more  than  24  hours  elapse  between  fecundation  and  the  exit  of 
the  embryo.  Shortly  after  its  emersion  the  embryo  changes  from 
the  spherical  into  a  sub-pyramidal  form  with  a  flattened  base ;  and  in 
the  centre  of  this  base  is  a  depression,  which  gradually  deepens  so  as 
to  form  a  mouth  that  communicates  with  a  cavity  in  the  inside  of 
the  mass.  The  pyramid  is  at  first  triangular,  but  it  afterwards 
becomes  quadrangular,  and  the  angles  are  greatly  prolonged  round 
the  mouth  (or  base),  whilst  the  apex  of  the  pyramid  is  sometimes 
greatly  prolonged  in  the  opposite  direction,  but  is  sometimes  rounded 
off  into  a  kind  of  dome.  This  body  is  strengthened  by  a  frame-work  of 
thread-like  calcareous  rods.  In  this  condition  the  embryo  swims 
freely  through  the  water  propelled  by  the  cilia  which  clothe  the 
angles,  and  the  projecting  arms.  The  creature  has  at  this  stage 
received  the  name  of  Pluteus.  The  Pluteus  of  the  Ophiura  and 
Echinus  differ  but  little  at  first  in  their  general  form  and  structure. 
Each  species  however  has  its  distinctive  characters.  In  this  stage 
the  Pluteus  resembles  the  Acalephce;  its  probosciform  mouth 
resembling  the  Medusce  and  its  cilia  the  Berde.  [ACALEPHiE.]  The 
Pluteus  gradually  loses  its  Acalephoid  characters,  the  jaws  and  teeth 
and  calcareous  plates  slowly  developing ;  and  it  thus  passes  into  its 
true  Echinodermatous  form. 

Systematic  Arrangement — Most  systematists  have  given  classifica- 
tions of  the  Echinodermata. 

Link,  in  his  volume  '  Dc  Stellis  Marinis '  (fol.,  Leipzig),  arranges 
and  figures  a  considerable  number  of  species,  in  the  method  of  which 
the  outline  is  here  given. 

Section  I.  Dc  Stellis  Fissis. 
Class  1.  Oligactis  (Star-Fishes  with  fewer  than  five  rays). 

Genera,  Trisactis,  Tetractis. 
Class  2.  Pcntactinodos  (Quinquefid  Star-Fishes). 

Genera,  Pentagonaster,  Pentaceros,  Astropecten,  Palmipes,  Stella 
coriacea,  Sol  marinus,  Pentacdylosaster. 
Class  3.  Polyactinodos  (Multifid  Star-Fishes). 
Genera,  Hexactis,  Heplactis,  Octactis,  Enneactis,  Decactis,  Bode- 
cactis,  Triscaidecactis. 

Section  II.  Be  Stellis  Integris. 
Class  1.  Slcllarum  Vcrmiformium. 

Genera,  Stella  lumbricalis,  Stella  scolopendroides. 
Class  2.  Stellarum  Crinitorum. 

Genera,  Becacnemos,  Triscaidccacncmos,  Caput-Mcdasa: 
Class  3.  Astrophyton. 

Genera,  Arachnoides,  Astrophyton  costosum,  Astrophyton  ecutatum. 

Linnseus  divided  his  genus  Asterias  into  the  following  sections  :  — 

1.  Integra. — Example,  Asterias  Luna,  the  only  species. 

2.  Stellate. — This  section  contained  nine  species.  Example,  A  stcrias 
j>apposa. 

3.  Eadiata — Containing  six  species,  Examples,  Astcriat  Ophiura, 
A.  Caput-Mcdusm. 


Position  of  the  genus  between  Medusa  and  Echinus. 

Ginelin  arranged  the  genus  in  three  sections  also,  retaining  the 
names  of  Linnseus  for  the  last  two  ;  but  altering  that  of  the  first, 
under  which  he  includes  four  species,  to  Lunatoz. 

Position  of  the  genus,  between  Physsophora  and  Echinus. 

Lamarck,  who,  according  to  De  Blainville,  "  a  suivi  h,  peu  pres 
les  erremens  de  Link  dans  la  distribution  systematique  des  Stelld- 
rides,"  arranged  them  as  the  first  section  or  family  of  the  Echinoder- 
matous Radiata,  and  separated  them  into  the  genera  Comatula,  Euryale, 
Ophiura,  and  Asterias. 

Ophiura  is  divided  by  Lamarck  into  two  distinct  sections ;  1st, 
Those  species  which  have  the  rays  rounded  or  convex  on  the  back, 
2nd,  Those  species  which  have  the  rays  flattened  on  the  back,  that  is, 
above  as  well  as  below.  Then  comes  a  crowd  of  species  under  the 
title  of  "  Esp&ces  que  je  n'ai  point  vues." 

Agassiz  divides  the  Ophiura;  into  five  sections  : — 

1.  Ophiura. — Those  species  which  have  the  disc  very  mucJi 
depressed,  the  rays  simple,  scaly,  and  furnished  with  very  short  spines, 
and  embracing  or  close  down  upon  the  raj's.  Examples,  Ophiura 
textwata,  0.  laccrtosa,  Lam. 

2.  Ophiocoma. — Those  species  which  differ  from  the  preceding  by 
having  very  long  and  moveable  spines  upon  the  rays.  Examples, 
Ophiura  squamata,  0.  echinata,  Lam. 

3.  Ophiurclla  (Fossil  only). — Those  species  whose  disc  is  hardly 
distinct.    Examples,  Ophiura  carinata,  Munst. ;  0.  Egertoni,  Brod. 

4.  Acroura  (Fossil  only). — Differing  only  from  Ophiura  in  having 
spines  on  the  sides  of  the  rays  instead  of  scales  ;  while  the  rays  them- 
selves are  very  slender.  Examples,  Ophiura  prisca,  Munst. ;  Acroura 
Agassiz,  Miiust. 

5.  Aspidura  (Fossil  only). — Having  the  upper  surface  of  the  disc 
covered  by  a  (jtar  of  ten  plates,  whilst  the  rays,  which  are  propor- 
tionally stout,  are  surrounded  by  imbricated  scales.  Example,  Ophiura 
loricata,  Goldf. 

Asterias  is  ai-ranged  by  Lamarck  under  the  following  divisions  : — 

1.  Those  species  which  have  the  body  scutellated.  These  are 
numerous,  and  comprise  the  genera  Scutaster,  Plataster,  Palmaster, 
and  Solaster  of  De  Blainville. 

2.  Those  which  have  the  body  radiated,  consisting  of  numerous 
species  also,  and  comprising  the  genera  Solaster  and  Pentaster  of  De 
Blainville. 

The  Stellerida;,  in  Lamarck's  arrangement,  are  immediately  followed 
by  the  Echinidce. 

Cuvier  makes  the  Echiuodermes  the  first  class  of  Zoophytes,  and 
the  Pe'dicelle's  the  first  order  of  that  class,  observing  that  Linnaeus 
established  three  genera  of  them  (meaning  apparently  the  three  divi- 
sions above  stated),  which  are  very  natural,  but  numerous  enough, 
and  comprise  species  sufficiently  varied  to  be  considered  as  three 
families. 

Cuvier  divides  the  species  into  : — 

Les  Asteries  (Asterias,  Linn.),  commonly  called  Sea-Stars.  Ho 
recognises  some  of  the  genera  of  Leach  and  Lamarck,  and  observes 
that  the  Encrinites  (Encrinus,  Guettard)  ought  to  be  placed  near  the 
Comatula;. 

The  Oursins  (Echinus,  Linn.)  immediately  follow  the  Sea-Stars. 

De  Blainville  divides  the  Stelliridians  into  three  families : — 1. 
Those  with  a  stelliform  body  ;  2,  those  with  a  disciform  body ;  3, 
those  with  a  cupuliform  body. 

I.  Asteridians. 

Genus  Asterias,  comprising  the  following  divisions  or  sub-genera  : — 

A.  fipecies  whose  body  is  pentagonal,  and  but  little  or  not  at  all 
lobated  on  its  circumference  ;  the  angles  being  fissured  (Les  Oreillers). 
Example,  Asterias  Luna. 

B.  Pentagonal  species  :  delicate,  and,  as  it  were,  membranous  (Les 
PalmasteVies — Palmipes  of  Link). 

C.  Quinquelobated  species,  which  are  not  articulated  on  the  circum- 
ference. Example,  Asterias  minuta,  Linn.  (Pentaceros,  Link  ;  Aste- 
rina,  Nardo.) 

B.  Pentagonal  species  more  or  less  lobated  and  articulated  at  their 
circumference  (Les  Scutastdries,  ou  Platastdries).  Example,  Asterias 
tesscllata.  [Asterias.] 

De  Blainville  remarks  that  the  species  of  this  section,  many  of 
which  exist  in  the  European  seas,  do  not  appear  to  him  to  have  been 
examined  by  zoologists  with  sufficient  accuracy ;  and  he  thinks  that 
many  species  have  been  confounded  under  the  same  name. 

E.  Species  deeply  divided  into  five  rays  (Pentasteries). 

Triangular,  depressed,  and  articulated  ou  the  edges  (Astropecten, 
Link. ;  Crcnastcr,  Llhuyd).    Example,  Asterias  aranciaca,  Linn. 

*  * 

Triangular,  rather  short,  and  rounded  above.  Example,  Asterias 
rubens  Liun.  (Urastcr.  Ag.) 

*  *  * 

Rays  long,  strait,  and  often  narrowed  at  their  origin.  Examples, 
Asterias  variolala  ;  A.  granifera,  Lam. 
De  Blainville  remarks  that  the  species  which  enter  into  this  section 
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are  numerous,  but  that  their  distinction  is  not  yet  sufficiently  estab- 
lished. He  is  certain,  for  example,  that  four  species  have  been  con- 
founded under  the  name  of  the  Fringed  Star  (Astene  Frangee). 
On  the  other  hand,  he  thinks  that  those  of  the  last  section  may 
have  been  too  greatly  multiplied. 

F.  Species  which  are  divided  into  a  greater  number  of  rays  than 
five  or  six  (Solasteries).  Examples,  Asterias  tenuispina  ;  A.endeca; 
A.  papposa. 

II.  Asterophidians. 
Genera,  Ophiiwa,  Euryale. 

Ophiura. 

A .  Species  the  spines  of  whose  rays  are  veiy  short,  and  applied 
upon  the  latter.    Example,  Ophiura  texturata,  Lam. 

B.  Species  the  spines  of  whose  rays  are  long,  and  not  applied  upon 
the  latter.    Example,  Ophiura  squamata,  Lam.  [Ophiura.] 

Euryale. 

A.  Species  whose  rays  dichotomise  but  little,  and  far  from  the  root. 
Example,  Euryale  pahnifera,  Lam. 

B.  Species  whose  rays  divide  and  dichotomise  from  the  base. 
Example,  Euryale  scutata.  [Ophiura.] 

III.  Asterencrinidians. 

1.  Free  Asterencrinidians.    Example,  Comatula.  [Comatula.] 

2.  Fixed  Asterencrinidians. 

Genera,  Encrinus  ;  Phytocrinus  ;  Pentacrinus  ;  Apiocrinites  ; 
Poteriocrinites ;  Agathocrinites  ;  Actinocrinites ;  Rhodocrinitea  ;  Platy- 
crinites;  Caryoerinites  ;  Marsupites  ;  Pentremites.  [Encrinites.] 

Agassiz  also  divides  the  Stellirideans  into  three  families  or  principal 
sections,  but  he  gives  them  different  names. 

1st.  Asterians,  consisting  of  those  species  which  have  for  their 
digestive  organ  a  single  orifice  surrounded  by  suckers,  but  deprived 
of  teeth ;  a  madreporiform  tubercle  on  the  back  between  the  two 
posterior  rays,  and  deep  furrows  occupied  by  many  rows  of  pedicles, 
going  from  the  mouth  to  the  extremity  of  the  arms. 

2nd.  Ophiurians,  comprising  those  whose  body  forms  a  flattened 
and  distinct  disc,  to  which  are  annexed  more  or  less  elongated  or  even 
ramified  rays,  deprived  of  furrows  on  their  lower  surface. 

3rd.  The  Crinoidians,  having  two  separate,  but  closely  approxi- 
mated orifices  to  the  intestinal  canal ;  and  being  for  the  molt  part 
fixed  by  the  dorsal  surface,  by  means  of  an  articulated  pedicle. 

Before  we  enumerate  the  genera  into  which  this  zoologist  divides 
Asterias,  we  must  notice  the  division  of  M.  Nardo,  who  had  previously 
proposed  the  following  -.—Stellaria  (A.  aranciaca — A.  calcitrapa)  ; 
Stcltonia,  (A.  rubens — A.  glacialis)  ;  Asterina  {A.  exigua — A.  minuta)  ; 
Anseropoda  (A.  membranacea — A.  rosacea);  Linkia  (A.  laevigata — A. 
variolosa). 

The  following  is  the  division  of  Agassiz. 

1.  Asterias  (Astropecten,  Link;  Crenastcr,  Llhuyd. ;  Pentaster,  Bl.  ; 
Stellaria,  Nardo). 

2.  Ca:laster,  Ag.,  differing  from  the  preceding  in  having  the  interior 
cavity  circumscribed  by  plates  disposed  like  those  of  the  Echini,  at 
the  summit  of  which  may  be  perceived  a  star  with  ambulacra.  A 
genus  approaching  the  Crinoidians  in  its  organisation,  whilst  its 
general  form  is  that  of  the  true  Star-Fishes.  Example,  only  one 
species,  and  that  fossil,  C.  Couloni,  Ag. 

3.  Goniaster,  Ag.  (Scutaster  o»  Plataster,  Bl.).  Examples,  Asterias 
tessellata,  Lam.,  A.  equestris,  Linn. 

4.  Ophidiaster,  Ag.    Example,  A .  ophidiana,  Lam. 

5.  Linkia,  Nardo.    Example,  A.  variolata,  Lam. 

6.  Stellonia,  Nardo,  (Pentaster  in  part  and  Solaster  in  part,  Bl.). 
Examples,  A.  rubens;  A.  glacialis;  A.  endeca ;  A.  papposa ;  A. 
Helianthus,  &c. 

7.  Asterina,  Nardo  (Asterias,  sect.  C,  Bl. ;    Pentaceros,  Link). 
Example,  A.  minuta. 

8.  Palmipes,  Link  (Palmaster,  Bl.  ;  Anseropoda,  Nardo).  Example, 
A.  membranacea. 

9.  Culcita,  Ag.  (Orciller,  Bl.).    Example,  A.  discoidea. 

In  1840  Miiller  of  Berlin  read  his  paper  on  the  genera  of  Star- 
Fishes  to  the  Berlin  Academy,  in  which  the  anus  or  anal  pore  is 
employed  as  characteristic  of  family  distinction.  This  aperture  is 
described  as  present  in  all  Star-Fishes,  excepting  Asterias  proper  and 
Hemichemis,  which,  according  to  Mr.  Forbes,  seems  to  be  identical  • 
with  his  previously  established  Luidia.  "  His  genus  Crossaster  also," 
says  Mr.  Forbes,  "  is  my  Solaster,  published  a  year  before.  Several 
generic  names,  previously  adopted  by  Agassiz  and  Nardo,  are  wan- 
tonly changed ;  thus  {/raster  is  turned  into  Asterocanthium,  and 
Palmipes  into  Astei  iscus,  with  which  he  unites  Asterina.  In  this 
paper  Miiller  maintains  that  one  of  the  five  intermediate  inferior 
plates  of  the  Ophiuridce  bears  a  madreporiform  tubercle,  or  rather 
corresponds  to  that  body,  a  view  which  I  am  not  inclined  to  adopt." 

With  regard  to  Solaster,  we  have  seen  how  long  ago  Solasterie  was 
used  by  De  Blainville ;  but  the  practice  of  wantonly  changing  names 
is  productive  of  so  much  confusion  that  it  cannot  be  too  strongly  repro- 
bated. Mr.  Forbes  admits,  as  all  indeed  must,  that  the  generic  charac- 
ters in  Miillers  papers  are  excellently  drawn  up ;  and  no  difference 
of  opinion  can  exist  as  to  the  great  general  value  of  the  memoir. 

The  following  arrangement  is  that  of  Dr.  J.  E.  Gray,  in  the  'List  of 
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the  Specimens  of  British  Animals  in  the  Collection  of  the  British 
Museum.' 
Centronix. 
1.  Echinodermata. 

Class  I.  Ditremata. 
Order  I.  Echinida. 
Family  1.  Cidaridw. 
I.  Cidaris. 
1.  C.  papillata.    North  Sea. 
Family  2.  Echinidce. 

I.  Echinus. 

1.  E.  Flemingii.  Falmouth. 

2.  E.  esculentus  (E.  sp>hwra,  Forbes).    Isle  of  Arran. 

3.  E.  miliaria.    Isle  of  Man. 

4.  E.  lividua.  Cork. 

II.  Echinometra. 

1.  E.  Drabachensia  (E.  neglectua,  Forbes).  Shetland. 
Family  3.  Scutellidce. 

I.  Echinorachniua. 

1.  E.  placenta.  Zetland. 

II.  Echinocyamus. 

1.  E.  pusillus.    Berwick-on-Tweed,  and  Arran. 
Family  4.  Spatangida. 

I.  Spatangus. 

1.  S.  pnrpureua.    Irish  Sea. 

II.  Echinocardium. 

1.  E.  cordatus  (Amphidotus  cordatus,  Forbes).  Coast 
of  England. 

2.  E.  ovatum  (Amphidotus  roseus,  Forbes).    Coast  of 
Northumberland. 

III.  Brissiopsis. 

1.  B.  lyrifera  (Brissus  lyrifer,  Forbes).  Shetland. 
Order  II.  Holothurida. 
Family  1.  Holothurida;. 

I.  Thyone. 

1.  T.  fusus  (T.  papillosa,  Forbes).     Berwick  Bay, 
Ireland. 

2.  T.  Raphanua.  Ireland. 

II.  Holothuria. 

1.  H.  nigra.  Cornwall. 
Family  2.  Cuvieriadw. 

I.  Psolus. 

1.  P.  phantopus.    North  Sea. 

II.  Psolinus. 

1.  P.  brevis.  Shetland. 
Family  3.  Pentactida. 

I.  Pentacta. 

1.  P.  frondosa  (Cucumaria  frondosa,  Forbes).  Shet- 
land. 

2.  P.  fusiformis  (Cucumaria  fusiformis,  Forbes).  Shet- 
land. 

3.  P.  Hyndmanni  (Cucumaria  Hyndmanni,  Forbes). 

4.  P.  lactea  (Ocnus  lacteus,  Forbes). 

5.  P.  pentactes  (Cucumaria  pentactes,  Forbes).  South 
Coast  of  Devon. 

6.  P.  Montagui  (Holothuria  pentactes,  Forbes).  South 
Devon. 

7.  P.  Neillii  (Holothuria  pentactes,  Forbes).    Frith  of 
Forth. 

8.  P.  dissimilis  (Holothuria  pentactea,  Forbes).  Leith. 

II.  Tiiyronidium. 

1.  T.  pellucidum  (Cucumaria  hyalina,  Forbes).  Shet- 
land. 

2.  T.  Drummondi  (Cucumaria  Drummondii,  Forbes) 
South  Devon,  and  Falmouth. 

Family  4.  Synaptida?. 
I.  Synapta. 

1.  S.  inherena  ( Chirodota  digitata,  Forbes).  South  Devon. 

2.  S.  Henaloviana.   May  be  the  young  of  the  preceding. 
Family  5.  Sipunculidce. 

I.  Sipunculus. 

1.  S.  nudus  (Syrinx  nudus,  Forbes). 

2.  S.  papillosus  (Syrinx  papillosus,  Forbes).  Clare, 
Ireland. 

3.  S.  macrorhynchopterua. 

4.  S.  Harveii  (Syrinx  Harveii,  Forbes).  Devonshire. 

5.  S.  Strombi  (S.  Bernhardus,  Forbes).  Devonshire. 

6.  S.  Johnstoni  (Sipunculus  Johnstoni,  Forbes).  Ber- 
wick. 

7.  <S.  saccatus.  Teignmouth. 

8.  S.  tenuicinctus.    Ireland,  i 

9.  S.  Forbesii.  Ireland. 

10.  <S'.  granulosa.    Roundstone  Bay. 

II.  Phascolosoma. 

1.  P.  Pallasii  (Sipuncxdus  Pallas,  Forbes).    Coast  of 
Sussex. 

III.  Priapulus. 

1.  P.  caudatus. 
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IV.  Thalassemia. 

1.  T.  rupium  (T.  Neptuni,  Forbes).    South  Coast  of 
Devon. 

V.  Echiurus. 

1.  E.  oxyurus  (E.  vulgaris,  Forbes).    St.  Andrews. 
Class  II.  Hypostoma. 
Order  I.  Asteroida. 
Family  1.  Asteriadce. 
I.  Asterias. 

1.  A.  rubens  (Uraster  rubens,  Forbes).   Frith  of  Forth. 

2.  A.  violaceus  (Uraster  violaceus,  Forbes).    Frith  of 
Forth,  Plymouth  Sound,  Berwiek-on-Tweed. 

3.  A.  glacialis  (Uraster  glacialis,  Forbes).  Plymouth 
Sound. 

4.  A.  hispida  (Uraster  hispida).    Isle  of  Man. 
Family  2.  Astropectenidce. 

I.  Astropecten. 

1.  A.  irregularis  (Asterias  aurantiaca,  Forbes).  South 
Coast  of  England. 

II.  Luidia. 

1.  L.  Savignii  (L.  fragilissima,  Forbes).    Isles  of  Man 
and  Arran. 

III.  Solaster. 

1.  S.  endeca.  Scotland. 

2.  S.  papposa.    Frith  of  Forth. 

IV.  Henricia. 

1.  H.  oculatus  (Cribella  oculata,  Forbes).  Plymouth 
Sound,  Coast  of  Northumberland,  Frith  of  Forth. 

2.  H.  rosea  (Cribella  rosea,  Forbes).  Ayrshire. 
Family  3.  Pentacerotidce. 

I.  Hippasteria. 

1.  H.  equestris  (Goniastcr  equestris,  Forbes).    North  of 
England. 

2.  H.  abbensis  (Goniaster  abbensis,  Forbes).    St.  Abb's 
Head. 

Family  4.  Asterinidm. 

I.  Palmipes. 

1.  P.  membranaceous.    Isle  of  Man. 

II.  Porania. 

1.  P.  pulvillus  (Goniaster  Temple/oni,  Forbes).  Ply- 
mouth Sound,  Arrau,  Isle  of  Man. 

III.  Asterina. 

1.  A.  gibbosa.    Plymouth  Sound. 
Order  II.  Ophiurida. 
Family  1.  Ophiuridm. 

I.  Ophiolepis. 

1.  0.  ciliata  (Ophiura  texturata,  Forbes).  Dover, 
Frith  of  Forth. 

2.  0.  albida  (Ophiura  albida,¥orbes).  Frith  of  Forth. 

3.  0.  elegans  (Ophiocoma  neglecta,  Forbes).  Shetland. 

4.  0. punctata  (Ophiocoma punctata,  Forbes).  Scotland. 

5.  0.  filiformis  (Ophiocoma  filiformis,  Forbes).  Frith 
of  Clyde,  Frith  of  Forth. 

II.  Ophiopholis. 

1.  0.  aculeata  (Ophiocoma  bellis,  Forbes).   Isle  of  Man, 
Shetland,  and  Orkney. 

2.  0.  brachiata  (Ophiocoma  brachiata,  Forbes).  Devon- 
shire. 

3.  0.  Ballii  (Ophiocoma  Ballii,  Forbes).  Ireland. 

4.  0.  Goodsiri  (Ophiocoma  Goodsiri,  Forbes).  North 
Britain. 

III.  Ophiocoma. 

1.  0.  nigra  (0.  granulata,  Forbes).  Devon,  Plymouth 
Sound. 

IV.  Ophiothrex. 

1.  0.  fragilis  (Ophiocoma  rosula,  Forbes).  Torbay. 

2.  0.  minuta.    Isle  of  Man. 
Family  2.  Astrophytonidce. 

I.  Astrophyton. 
1.  A.  arborescens  (A.  scutatum,  Forbes).    North  Sea. 
Order  III.  Crinoidea. 
Family  1.  Pentacrinidw. 

I.  Antedon. 

1.  A.  decameros  (Comatula  rosacea,  Forbes).  British 
Ocean,  Cork,  Plymouth  Sound. 

II.  Gynameda. 

1.  G.  pulchella.  Kent. 
Of  this  arrangement  Mr.  Forbes  says: — "The  other  memoir  to 
which  I  must  allude  is  one  by  Mr.  Gray  on  the  Star-Fishes,  which  he 
ialls  the  class  Hypostoma,  and  defines  somewhat  ambiguously,  pub- 
lished simultaneously  with  my  two  first  numbers,  in  the  '  Annals  of 
Natural  History.'  I  am  afraid  I  must  censure  Mr.  Gray  for  changing 
names  still  more  than  Muller,  and  with  less  reason.  It  is  a  pity  zoolo- 
gists do  not  take  a  lesson  from  their  fellow-labourers  in  the  field  of 
nature,  the  botanists,  in  this  respect.  Mr.  Gray  has  increased  the 
confusion  by  giving  fragments  of  descriptions  instead  of  genuine  and 
specific  characters,  probably  from  carrying  too  far  a  laudable  desire 
for  brevity.    His  essay  deserves  praise  however  for  recording  many 


new  foreign  habitats  of  the  beautiful  animals  he  catalogues."  Dr. 
Gray's  arrangeuleut  was  first  published  in  the  '  Annals  oi  Natural 
History'  in  1840. 

The  following  is  Professor  E.  Forbes's  arrangement  of  the  Echino- 
dermata,  to  which  we  have  added  his  table  of  the  distribution  of  the 
British  species : — 

Order  I.  Pinnigrada. 
Crinoidea. — First  appearance  of  oirrhi  springing  from  brachial 
membranes,  which  with  the  true  arms  form  the  organs  of  motion. 

II.  Spinigrada. 

Ophiuridm, — Disappearance  of  brachial  membranes ;  cirrhi  as  before ; 
true  arms  clothed  with  spines  for  motion. 

III.  Cii-rhigrada,. 
Asteriadaz. — Arms  disappear;  body  more  or  less  lobed,  and  lobes 
channeled  beneath  for  cirrhi,  which  act  as  suckers,  and  are  the  organs 
of  motion. 

IV.  Cirrhi-Spinigrada. 

Echinidce. — Gradual  disappearance  of  lobes  ;  cirrhiferous  canals  ap- 
pearing as  avenues  where  cirrhi  act  as  in  Order  III.,  but  are  assisted 
by  mobile  spines  clothing  the  integument. 

V.  Cirrhi-  Vermigrada. 

Ilolothuriadce. — Lobes  disappear ;  motions  effected  by  avenues  of 
cirrhi,  assisted  by  contraction  and  extension  of  the  soft  body. 

VI.  Vermigrada. 

Sipunculidce.  —  Cirrhi  become  obsolete  and  disappear;  motion 
effected  by  the  contraction  and  extension  of  the  animal's  body. 

"A  glance,"  says  Mr.  Forbes,  "at  this  arrangement  will  at  once  show 
that  it  is  most  natural.  There  is  nothing  novel  in  it  as  regards  the  con- 
stitution of  the  groups,  saving  the  recognition  of  the  Ophiuridce  as  an 
order  equivalent  to  the  other  orders ;  but  as  an  explanation  of  the  true 
nature  and  relation  of  the  Echinodermatous  tribes  I  prefer  it  to  any 
arrangement  at  present  used,  and  have  accordingly  followed  it  through- 
out this  work.  All  the  Radiata  are  greatly  influenced  in  the  arrange- 
ment of  their  parts  by  some  definite  number.  In  the  Echinoderm.ata 
the  reigning  number  is  five.  The  name  of  '  Five-Fingers'  commonly 
applied  by  mariners  to  the  Star-Fishes  is  founded  on  a  popular  recog- 
nition of  the  number  regnant.  It  has  long  been  noticed.  Among 
the  problems  proposed  by  that  true  spirited  but  eccentric  philosopher 
Sir  Thomas  Browne  is  one — '  Why  among  the  Sea-Stars  nature  chiefly 
delighteth  in  five  points?'  and  in  his  'Garden  of  Cyrus'  he  observes, 
'  By  the  same  number  (five)  doth  nature  divide  the  circle  of  the  Sea- 
Star,  and  in  that  order  and  number  disposeth  those  elegant  semi- 
circles or  dental  sockets  and  eggs  in  the  Sea-Hedgehog.'  Among 
the  lower  and  the  typical  orders  we  find  this  number  regulating  the 
number  of  parts.  Every  plate  of  the  Sea-Urchin  is  built  up  of  penta- 
gonal particles.  The  skeletons  of  the  digestive,  the  aquiferous,  and 
the  tegumentary  systems  equally  present  the  quinary  arrangement ; 
and  even  the  cartilaginous  framework  of  the  disc  of  every  sucker  i3 
regulated  by  this  mystic  number.  When  the  parts  of  Echinoderms 
deviate  from  it,  it  is  always  either  in  consequence  of  the  abortion  of 
certain  organs,  or  it  is  a  variation  by  representation  ;  that  is  to  say, 
by  the  assumption  of  the  regnant  number  of  another  class.  Thus  do 
monstrous  Star-Fishes  and  Urchins  often  appear  quadrate  and  have  their 
parts  four-fold,  assuming  the  reigning  number  of  the  Actinodermata 
consistent  with  a  law  in  which  I  put  firm  trust,  that  when  parallel 
groups  vary  numerically  by  representation,  they  vary  by  interchange 
of  their  respectivo  numbers. 

"  In  this  short  introduction  I  have  rather  given  the  generalities  of 
the  subject  than  details  of  structure,  for  which  I  would  refer  the 
reader  to  the  excellent  account  of  the  anatomy  of  Echinodermata 
given  by  Professor  Jones  in  his  '  Outlines  of  the  Animal  Kingdom.' 
I  shall  conclude  by  presenting  a  tabular  view  of  the  distribution  of 
our  native  species.  In  the  first  of  the  two  following  tables  the 
numbers  of  species  of  each  family  known  to  inhabit  the  several  zones 
of  the  sea  is  given ;  in  the  second  a  view  of  their  distribution  in  the 
various  provinces  of  the  British  seas  with  such  foreign  localities  as 
are  recorded.    I  have  divided  the  marine  provinces  thus  : — 

"  I.  Thulean,  including  the  Orkney  and  Shetland  Islands.  II.  He- 
bridean.  III.  Scottish  Eastern  Coast.  IV.  English  Eastern  Coast. 
V.  English  Channel.  VI.  St.  George's  Channel.  VII.  Southern,  the 
District  between  Land's  End  and  Cape  Clear.  VIII.  South-west, 
Irish.  IX.  North-west,  Irish.  X.  The  Clyde  Province  and  North 
Channel.    XI.  Irish  Sea. 
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"  Table  of  the  Geographical  Distribution  of  the  Britiih  Species  of 
Echinodermata. 


Genera  and  Species. 


Pinnigrada. 
I.  Comatula,  Lam. 
1.  C.  rosacea,  Link. 


II. 
1. 
2. 
III. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 


10. 
IV. 
1. 


Spinigrada. 
Ophiura,  Lam.  . 
0.  texturata,  Lam. 
0.  albida,  Forbes  . 
Ophiocomn,  Agas.  . 
0.  neglecta,  Johnst. 
0.  Ballii,  Thomp.  . 
0.  punctata,  Forbes 
0.  jiliformis,  Mul. 
0.  brachiata,JHont. 
0.  granulata,  Link. 
0.  bellis.  Link.  .  . 
0.  Goodsiri,  Forbes 
0.  rosula,  Link.  . 
0.  minuta,  Forbes 
Astrophyton,  Link. 
A.  tcutatum,  Link. 


Oirrhigrada. 
V.  Vrasier,  Agassiz 

1.  U.  glacialis,  Lin. 

2.  U.  rubens,  Lin. 

3.  U.  violacea,  Mul. 

4.  U.  hispida.  Pen. 
VI.  Oribella,  Agas. 

1.  C.  oculata,  Pen. 

2.  C.  rosea,  Mul.  . 
VII.  Solaster,  Forbes 

1.  iS.  endeca,  Lin. 

2.  iS.  papposa,  Lin. 


VIII. 
1. 

IX. 
1. 
X. 

]. 

2. 
XI. 

1. 
XII. 
1. 


Palmipes,  Link, 
i*.  membranaceus,  \ 

Retz    .    .    .  / 
Asterina,  Nardo 
A.  gibbosa,  Pen. 
Goniaster,  Agas.  . 
A.  Templetoni,  \ 

Thomp.  .  .  / 
A.  equestris,  Gmel. 
Asterias,  Lin.  .  . 
A.  aurantiaca,  Lin. 
Luidta,  Forbes  . 
L,  fragilissima, 

Forbes 


I) 


Oirrhi-Spinigrada. 

XIII.  Cidaris,  Leske  .  . 
1.  C.  papillata,  Flem. 

XIV.  Echinus,  Lin.   .  . 

1.  E.  sphara,  Mul.  . 

2.  E.  miliaris,  Leske 

3.  E.  Ekmingii,  Ball 

4.  E.  lividus,  Lam.  . 

5.  E.  neglectus,  Lam. 
XV.  Echinocyamus,  J 

Leske     .    .  J 

1.  E.  pusillui,  Mul.  . 

XVI.  Echinarachnius, 

Leske  .... 
1.  E.  placenta,  Gmel. 
XVII.  Spata/igus,  Klein  . 

1.  S.  purpurcus,  Mul 
XVIII.  Brissus,  Klein  . 
1.  B.  lyrifer,  Forbes 
XIX.  Amphidotus,  Agas 

1.  A.  cordatus,  Pen. 

2.  A.  roseus,  Forbes 
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rhi-  Vermigrada. 
Psoitis,  Oken  .  , 
P.  phantapus,  Lin. 
Psolinus,  Forbes  . 
P.  brevis,  F.  &  G.  . 
Oucumaria,  Blainv. 
C.  frondosa,  Gmel. 
C.  pentactes,  Mul.  . 
C. communis,  F.&G. 
C.fusi/ormis,F.&G. 
C.  hyalina,  Forbes. 
C.  Drummondii,  ) 
Thomp.      .    .  / 


I.  II.  VI.  VII.  X.  XI. 


I.  XI. 
I.  XI. 

I.  III.  VI.  VIII.  XI. 
VI. 

III. 

VIII.  X. 

V.  X. 

I.  V.  VI.  XI. 

I.  III. 

I.  XI. 
VII.  XI. 

I.  VII. 


II.  VII.  VIII.  X.  XI. 
I.  XI. 

I.  IV.  VI.  VII.  X.  XI. 

II.  III.  X.  XI. 

I.  IV.  VI.  VII.  X.  XI. 
VII.  X. 

I.  III.  IV.  VI.  VII.  XI. 
I. — XI. 


IV.  VII.  X.  XI. 

II.  V.  XI. 

IV.  VII.  X.  XI. 

III.  IV.  VII. 

I.  III.  XI. 

I.  III.  IV,  VII.  VIII.  XI. 


I.  XI. 

I.  VII.  X.  XI. 
I.  VII. 

VIII.  IX. 


I.  XI. 


i.  in.  iv.  vi.  xi. 

X. 

I. — XI. 

I.  III.  VI.  X.  XI. 
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I.  X. 

I.  III. 

III.— V.  X. 
III.  VII.  X. 

I. 
I. 
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Norway. 


Norway. 

North.  &  Celt.  Seas 
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Genera  and  Species. 


7.  0.  Uyndmanni,  ) 

Thomp.      .    .  / 

8.  C.  fucicola,  F.  &  G. 

XXIII.  Ocnus,  F.  &  G. 

1.  0.  brunneus,  Forbes 

2.  0.  lacteus,  F.  &  G. 

XXIV.  Thyone,  Oken  .  . 

1.  T.  papillosa,  Mul.  . 

2.  T.  Portlockii,Fox\>. 
XXV.  Chirodota,  Esch.  . 

1.  O.  digitata,  Mont.  . 

Vermigrada. 
XXVI.  Syrinx,  Bohadsch.  . 

1.  S.  tiudus,  Lin.  . 

2.  S.papillosus,1homp 

3.  S.  Harveii,  Forbes. 
XXVII.  Sipunculus,  Lin.  . 

1.  S.  Bernhardus,  ) 

Forbes.      .    .  j 

2.  S.Johnstoni,  Forbes 
XXVIII.  Priapulus,  Lam.  . 

1.  P.  caudatus.  Lam.  . 
XXIX.  Thalassema,  Cuv.  . 

1.  T. Ifeptuni,GseTtner 
XXX.  Echiurus,  Cuv. 

1.  E.  vulgaris,  Savig. 
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VIII.  X. 
I. 

III.  X.  XI. 
I.  III.  X. 

I.  III.  VIII.  X.  XI. 
X. 


IV.  V.  VII. 
VIII.  XI. 
V. 

I.  XI. 
III.  V.  (?) 

I.  III.  IV.  X. 

IV. 

III. 


Norway. 


Celt.  Seas,  Medit. 
West  Indies. 


Norway,  France 
Arct.  &  Scand.  Scas.l 
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Fossil  Echinodermata. 
Till  within  a  comparatively  recent  period  but  little  attention  was 
paid  to  the  study  of  the  fossil  Echinodermata.  Various  forms  of 
Encrinites  [Enckinites]  had  been  described,  and  the  forms  of  Echinidce, 
especially  those  presented  by  the  Chalk,  had  been  studied  and  de- 
scribed ;  but  through  the  labours  of  Wahlenberg,  Von  Buch,  E.  Forbes, 
and  others,  a  new  family  of  animals,  the  Cystid&a,  have  been  added  to 
the  group  of  Echinodermata,  and  large  additions  have  been  made  to 
our  knowledge  of  other  forms.  Previous  to  referring  to  more  recent 
researches,  we  present  a  list  of  the  fossil  Echinodermata,  as  given  in 
Professor  Tennant's  List  of  British  Fossils. 

Tertiary  Series. 
Crag  Formation. 


Echinocyamus  Suffolciensis,  Ag. 

Echinus  (?). 

Spatangus  (?). 


Asterias  (?). 

Amphidetus  (?). 

Temnopleurus  (?), 

London  Clay. 

Glypticus  (?),  Ophiura  Wetherellii,  Morr.  M.S.S. 

Pentacrinus  Sowerbii,  Sow. 

Spatangus  (?). 

Remains  of  this  family  belonging  to  two  or  three  genera  have  been 
found  at  Sheppey,  but  are  not  yet  described. 

Cretaceous  Group. 


Ananchytes  conoideus,  Godf. 
A.  hemisphcericus,  Brong. 
A.  ovatus,  Lam. 
A.  strialus,  Lam. 
Apiocrinus  ellipticus,  Mill. 
A  rbacia  granulosa,  Goldf. 
Caratomus  hemisphoiricus,  Des. 
C.  rostratus,  Ag. 
Cidaris  claviger,  Konig. 
C.  cretosa,  Park. 
C.  marginata,  Goldf. 
Cassidulus  lapis-cancri,  Lam. 
Catopygus  carinatus,  Ag. 
Cidaris  saxatilis,  Park. 

C.  vesiculosa,  Goldf. 
Comptonia  elegant,  Gray. 
Diadema  granulosum,  Ag. 

D.  variolare,  Ag. 
Discoidea  cylindrica,  Ag. 
D.  hemisph&rica,  Ag. 

D.  subuculus,  Bronn. 
Galerites  abbreviatus,  Goldf. 
G.  albogalerus,  Lam. 
G.  conicus,  Ag. 
G.  vulgaris,  Lam. 


G.  subrotundus,  Ag. 
Goniophorus  lunulatus,  Ag. 
Glenotremites  paradoxus,  Goldf. 
Holaster  comptanatus,  Ag. 

H.  granulosus,  Goldf. 
H.  nodulosus,  Goldf. 
H.  subglobosus,  Goldf. 
Marsupites  Milleri,  Mant. 
Micraster  Bufo,  Ag. 

M.  cor-anguinum,  Brong. 
M.  cor-testudinarium,  Goldf. 
M.  lacunosus,  Park. 
M.  Murchisonii,  Konig. 
M.  prunella,  Lam. 
M.  rostratus,  Mant. 
Nuclcolites  lacunosus,  Goldf. 
Ophiura  serrata,  Romer. 
Pyrina  depressa,  Desm. 
Salenia  pelalifera,  Ag. 
S.  geometrica,  Ag. 
S.  scutigera,  Gray. 
S.  stellulata,  Ag. 
Spataiigus  ornatus,  Defr. 
Tosia  lunata,  Woodw. 
T.  regularis,  Park. 


Oolitic  Group. 


Amphiura  Prattii,  Forbes. 
Apiocrinus  Prattii,  Gray. 
A.  rotundus,  Mill. 
Aspidura  loricata,  Ag. 
Asterias  Cotteswoldiie,  Buckin. 


Cidaris  Blumenbachii,  Qohlf. 
C.  coronata,  Guldf. 
C.  crenularis,  Lam. 
C.  elegans,  Goldf. 
C.  glandiftra,  Goldf. 
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Oolitic  Group. — Continued. 

E.  perlatus,  Desm. 
Nucleolites  clunicularis. 
N.  dimidiatus. 

Ophioderma  Egertoni,  Forbes. 

(Ophiura,  Brod.) 
0.  Milleri,  Forbes. 

(Ophiura,  Phil.) 
0.  tenuibrachiata,  Forbes. 
Ophiura  Murravii,  Forbes. 
Pentacrinus  basaltiformis.  Mill. 
P.  Briareus,  Mill. 
P.  scalaris,  Goldf. 
P.  subangularis,  Mill. 
P.  vulgaris,  Schlot. 
Pygaster  petalliformis,  Ag. 
P.  semisulcatus,  Phil. 


C.  gracilis,  Benson. 
C.  maxima,  Goldf. 
C.  monilipora,  Phil. 
C.  propinquus,  Goldf. 
C.  subangularis,  Goldf. 
Clypeus  anarginatv.s,  Phil. 
C.  orbicularis,  Pkil. 
C  ornatus,  Buekin. 
C.  patella,  Ag. 

C.  sinuatus,  Park. 
Diadema  Bechci,  Ag. 

D.  priscum,  Ag. 
D.  vagans,  Phil. 
Disaster  oralis,  Ag. 
Discoidea  depressa,  Ag. 
Ecliinolampas  pentagonalis,  Phil 
Echinus  germinans,  Phil. 

Carboniferous  Group 


Actinocrinus  acuhatits,  Aust. 
A.  amphora,  Gilb. 
A.  calaphractus,  Aust. 
A.  constrictus,  M'Coy. 
A.  costus,  M'Coy. 
A.  glubosus,  Phil. 
A.  Icevis,  Mill. 
A.pusillus,  M'Coy. 
A.  tessellatus,  Phil. 
A.  t:iacontadacty!us,  Mill. 
Atocrinus  Milleri,  M'Coy. 
C'yathocrinus  bursa,  Phil. 
C.  calcaratus,  Phil. 
C.  conicus,  Phil. 
C.  distortus,  Phil. 
C.  inequidactylus. 
C.  macrocheirus,  M'Coy. 
C.  mammillaris,  Phil. 
*C.  ornatus,  Phil. 
C.  planus,  Mill. 

EchinocrinusBenburbensis,  Port.  sp. 
A',  glabrispina,  Phil.  sp. 
P.  Munsterianus,  De  Koninch. 
P.  Z/j-ii,  Flem.  sp. 
£  retustus,  Phil.  sp. 
Euryocrhms  concarus,  Phil. 
Gilbert socrinus  bursa,  Phil. 
(?.  calcaratus,  Phil. 
C.  mammillaris,  Phil. 
C  simplex,  Portl. 
Palwrhinus  elegans,  M'Coy. 
Z3.  ellipticus,  Scouler. 
P.  jrcV/as,  M'Coy. 
P.  Koniyii,  M'Coy. 
P.  sphcericus,  Scouler. 
Pentatrematites  acutus,  Sow. 


P.  Berbiensis,  Sow. 
P.  globosus,  Say. 
P.  inflatus,  Sow. 
P.  oblongus,  Sow. 
P.  orbicularis,  Sow. 
P.  pentagonalis,  Sow. 
Phillipsocrinus  caryocrinoides, 
M'Coy. 

Platycrinus  antheliontes,  Aust. 

P.  contractus,  Phil. 

P.  coronatus,  Godf. 

P.  ellipticus,  Phil. 

P.  elongatus,  Phil. 

P.  expansus,  M'Coy. 

P.  <7i#cw,  Phil. 

P.  laciniatus,  Phil. 

P.  Zictw,  Mill. 

P.  microstylus,  Phil. 

P.  ornatus,  M'Coy. 

P.  punclatus,  M'Coy. 

P.  rugosns,  Mill. 

P.  similis,  M'Coy. 

P.  triacontadactylus,  M'Coy. 

P.  tuberculatus,  Mill. 

Poteriocrinus  conicus,  Phil. 

P.  crassus,  Mill. 

P.  gracilis,  M'Coy. 

P.  impressus,  Phil. 

P.  tenuis,  Mill. 

Rhodocrinus  abnormis,  M'Coy. 
P.  wws,  Mill. 

Symbathocrinus  conicus,  Phil. 
Taxocrinus  Egertoni,  Phil. 

granulosus. 
T.  nobilis. 

T.  polydactyhts,  M'Coy. 


P.  angulatus,  Sow. 

Devonian  Group. 
u4  delocrinus  hystrix,  Phil.  j  (7.  pinnatus,  Goldf. 

Cyathoci-inus  distuns,  Phil.  C.  variabilis,  Phil. 

C.  ellipticus,  Phil.  Pentatrematites  oralis,  Goldf. 


C.  geomctricus,  Goldf. 
C.  macrodactylui-,  Phil. 
C.  mer/aslylus,  Phil. 
C.  nodidosus,  Phil. 


Platycrinus  interscapulars,  Phil. 
P.  pentangularis,  Mill. 
Taxocrinus  macrodactylus,  Phil. 


Silurian  Group. 


Dimerocrinus  decadactylus,  Phil. 
P.  icosidactylus,  Phil. 
Echinosphcerites  granulatus,  M'Coy. 
Rhodocrinus  quinquangularis,  Mill. 
Sagenocrinus  expansus,  Aust. 
Taxocrinus  tuberculatus,  Phil. 
Trochocrinus  Icevis,  Portl. 


A  ctinocrinus  arthriticus,  Phil. 
.4.  moniliformis,  Mill. 
.4.  retiarius,  Phil. 
^4.  simplex,  Phil. 
Cyathocrinus  capillaris,  Phil. 
(7.  rugosus,  Mill. 
C.  goniodactylus,  Phil. 
C  pyriformis,  Phil. 

But  few  of  the  species  here  recorded  belong  to  the  group  of  the 
true  Star-Fishes,  or  Asteriadce.  To  Professor  E.  Forbes  we  are 
indebted  for  having  collected  together  all  the  information  possessed 
on  this  subject.  In  his  paper  in  the  '  Memoirs  of  the  Geological 
Survey  of  Great  Britain,  on  the  British  Fossil  Asteriadae,'  he  says — 

"The  traces  of  the  first  appearance  of  Asteriada  occur  in  rocks 
of  the  Bala  series,  or  even  lower  in  the  geological  scale.  They  were 
first  noticed  by  Professor  Sedgwick,  who  found  them  in  beds  of  corre- 
sponding age  in  Cumberland,  where  they  were  also  observed  by 
Mr.  Daniel  Sharpe.  The  researches  of  the  Geological  Survey  have 
brought  to  light  similar  fossils  in  the  Bala  Rocks,  near  Bala,  and  in 
the  ashy  slates  at  Drumcannon,  near  Waterford,  where  they  were 
found  by  Captain  James.    These  latter  beds  probably  correspond 


with  the  former.  It  is  very  remarkable  that  forms  of  Star-Fishes, 
strikingly  similar,  have  been  found  in  the  Lower  Silurian  Strata  of 
the  United  States. 

"  The  Cumberland,  Welsh,  and  Irish  Star-Fishes  all  belong  to  one 
genus.  After  a  very  careful  examination  of  all  the  specimens  I  have 
been  able  to  procure  (and  through  the  kindness  of  Professor  Sedgwick 
and  Mr.  Sharpe  every  facility  has  been  afforded),  I  am  induced  to 
refer  them  to  the  existing  genus  Uraster  (Asteracanthion  of  Muller 
and  Troschel),  members  of  which  are  at  the  present  day  the  most 
abundant  Star-Fishes  in  the  British  seas  and  throughout  North 
America. 

"  The  general  aspect  of  the  Palaeozoic  Star-Fishes  must  have  been 
strikingly  similar  to  that  of  the  Urasterice,  now  living. 

"  Indeed,  impressions  taken  from  the  latter  in  clay  would  so  closely 
resemble  those  which  we  find  in  ancient  rocks,  that  the  critical  eye 
of  a  naturalist  would  be  required  for  the  definition  of  their  specific 
distinctness.  Nor  does  this  arise  through  the  obscurity  of  imper- 
fections of  such  impressions,  for  the  external  characters,  so  far  as 
colour  and  sculpture  of  surface,  and  even  many  points  of  structure, 
are  very  completely  indicated  in  them,  rude  as  they  may  seem. 

"  As  yet,  with  the  exception  of  the  instances  already  referred  to, 
only  one  other  instance  of  the  discovery  of  a  Palaeozoic  Asteriad  has 
come  to  my  knowledge,  namely,  that  of  a  well-preserved  species, 
apparently  also  belonging  to  the  genus  Uraster,  by  M.  Thorent,  in 
the  '  Terrains  Anthraxiferes '  of  the  department  of  l'Aisne.  It  is 
probable,  however,  that  the  progress  of  research  will  bring  many 
more  to  light.  In  the  older  secondary  strata  not  a  few  have  been 
found,  both  in  Britain  and  abroad.  A  doubtful  form  (Asterias  obtusa) 
has  been  figured  by  Goldfuss  from  the  Muschelkalk,  who  has  also 
made  known  a  true  Asterias  or  Astropecten,  from  the  Lias  of 
Wurtemberg.  Several  species  of  Astropecten  have  been  observed  in 
the  Oolites  of  Yorkshire,  and  similar  forms  in  corresponding  beds  in 
Germany.  Where  Urasteria;  have  also  been  found,  a  single  example  of 
fossil  Luidia  has  been  made  known  from  the  marlatone  of  Yorkshire, 
and  a  Qoniaster  from  Oolitic  Beds  in  Germany.  In  the  Upper  Secondaiy 
(Cretaceous  Rocks)  numerous  fossil  Star-Fishes  have  occurred,  espe- 
cially of  the  genus  Goniaster.  Representatives  of  Oreaster,  Astropecten, 
Asterina,  and  Arthr aster  (n.  g.),  are  also  present  in  the  Cretaceous 
series.  The  few  older  Tertiary  Star-Fishes  with  which  we  are 
acquainted  belong  to  the  genus  Astropecten.  Arguing  from  the 
analogy  of  their  associates,  there  can  be  no  question  that  Star-Fishes 
were  abundant  in  the  Tertiary  seas. 

"  Yet  how  very  rare  are  the  traces  of  their  existence.  In  the  later 
Tertiary  Strata,  the  only  evidence  as  yet  procured  of  their  presence 
during  the  deposition  of  those  beds  consists  in  a  few  minute  fragmen- 
tary ossiculaof  Urasteria.  Yet  when  we  consider  the  gregarious  habits  of 
those  Star-Fishes,  especially  of  the  species  to  which  the  ossicula  pre- 
served in  all  probability  belonged,  it  is  very  wonderful  to  remark  the 
•almost  total  disappearance  of  their  exuviae,  and  the  fact  should  serve  as 
a  caution  to  those  who  would  unhesitatingly  infer  the  absence  of  a  tribe 
of  organised  beings,  especially  of  such  as  present  few  facilities  for 
preservation,  from  the  absence  of  their  fossil  remains.  Even  now, 
when  dredging,  we  very  rarely  bring  up  any  remains  of  dead  Star- 
Fishes,  whilst  the  living  animals  are  not  only  present  in  the  locality 
explored,  but  often  so  abundant  as  to  fill  the  bag  of  the  dredge,  to 
the  exclusion  of  all  other  creatures. 

"  Instead  of  confining  this  paper  to  an  account  of  the  Palaeozoic 
Star-Fishes  only,  I  have  thought  it  desirable  to  embody  in  it  a  synopsis 
of  all  our  British  fossil  species,  and  a  notice  of  all  foreign  ones  with 
which  I  am  acquainted.  This  is  the  more  necessary  as  no  connected 
account  of  the  fossil  Asteriadce  exists,  and  as  the  geologist  has  no 
text  at  present  by  which  he  may  determine  the  species  in  his 
collection."    (See  Table  in  column  485.) 

One  of  the  most  interesting  groups  of  Fossil  Echinodermata,  is 
undoubtedly  that  to  which  the  name  Cystidece  has  been  given. 
Remains  of  these  creatures  were  known  to  occur  in  the  strata  of  the 
north  of  Europe,  as  long  ago  as  the  time  of  Linnaeus.  The  true 
nature  and  relations  of  these  fossils  were  entirely  misunderstood, 
till  the  appearance  of  Von  Buch's  illustrated  Essay  '  liber  Cystideen,' 
published  in  1845.  Since  the  publication  of  Von  Buch's  Essay 
numerous  researches  have  been  made  in  this  country  and  on  the 
continent  of  Europe  on  this  subject.  One  of  the  most  valuable 
contributions  is  the  Monograph  of  Professor  E.-  Forbes,  '  On  the 
Cystideae  of  the  Silurian  Rocks  of  the  British  Islands,'  in  the  '  Memoirs 
of  the  Geological  Survey  of  Great  Britain.'  The  general  characters 
of  this  group  of  animals  are  as  follows : — They  are  more  or  less 
spherical  bodies  covered  with  polygonal  plates,  varying  in  number 
according  to  the  genus,  closely  fitting  together,  so  as  to  invest  the 
entire  surface  with  a  coat  of  mail,  except  at  four  points,  namely, 
inferiorly  where  the  body  unites  with  a  stem  ;  centrally  or  above  the 
centre ;  on  one  side,  where  there  is  an  opening  closed  by  valves,  sup- 
posed with  good  reason  to  be  the  orifice  of  the  reproductive  system  ; 
and  superiorly  where  the  mouth  is  found,  usually  if  not  always  with 
a  small  perforation,  supposed  to  be  a  vent,  alongside  of  it.  These 
parts,  namely,  the  plates  investing  the  body,  the  three  orifices  (for 
the  fourth  perforation,  that  of  the  base,  is  contimious  with  the  canal 
of  the  stem  where  the  latter  is  well  developed),  and  probably  the 
stem,  are  common  to  all  Oystidece, 


185 


ECHIODON. 


There  are  other  parts,  apparently  of  great  consequence  in  the 
organisation  of  the  animal,  which  are  common  only  to  certain  members 
of  the  order.  These  are  the  brachial  appendages  (arms  and  teutacula) 
and  certain  curious  organs  connected  with  the  plates,  to  which  the 
name  of  '  pectinated  rhombs '  may  be  appropriately  given.  (Forbes.) 

The  result  of  Professor  E.  Forbes's  labours  are  given  in  the  follow- 
ing Table  of  Fossil  Asteridce  : — 


Genus. 


(  Uraster  . 

Uraster  . 

Uraster  . 
Uraster  . 
Uraster  $) 

|(  Uraster  (!) 
Uraster  (?) 
Uraster  . 
Uraster  . 


Uraster  . 

Uraster  . 

Goniaster 

Astropectcn 

Astropecten 

Astropectcn 

Astropecten 
Astropectcn 

Astropecten 

Astropectcn 

Luidia  . 


obtums,  n.  s. 

primcevus,  n.  s.  . 
Rutkveni,  n.  s.  . 
hirudo,  n.  s. 
matutina,  Hall  . 

antiqua,  Locke  . 

antiqua,  Troost . 

Five  other  \ 
sp.,'  Troost  | 

consteUata,  Thor. 


V 

{Arthrasler 
Oreaster . 
Oreaster  . 
Oreaster  . 
Oreaster  . 
Oreaster  . 
Oreaster . 
Goniaster 
Goniaster 
Goniaster 
Goniaster 
Goniaster 
Goniaster 
Goniaster 

Goniaster 

Goniastci' 
(  Goniaster 

Goniaster 

Goniaste)' 

Goniaster 

Goniaster 

Goniaster 

Goniaster 

Pahnipes 

Astropecten  . 

(Doubtful  sp. 

or  repetitions) 

Goniaster 

Goniaster 

Goniaster 

Goniaster  (?)  . 

Goniaster  (J)  . 

Goniaster 
\Uraster  . 

Goniaster 
Goniaster 
Astropecten  . 
Astropecten  . 
Doubtful  sp. 
Astropecten  . 
Astropecten  . 
Astropecten 


Species. 


Formation. 


Lower  Silurian 

Lower  Silurian 
Lower  Silurian 
Lower  Silurian 
Lower  Silurian 

Lower  Silurian 
Lower  Silur.  (?) 

Lower  Silur.  f?) 

Terrains  an 
thraxiferes 


lumbricalisfiold. 
lanceolata,Gold{. 
Jurensis,Goldi.  . 

arenicolvA,  Gold. 

Hastingiee,  n.  s.  . 
I  Cotteswoldece,  ) 
j     Buck  man  j 

Orion,  n.s.  . 

Philtipsii,  n.  s. 
I  Mandelsliohi,  ) 
i     Munster  ( 

Preseus,  Goldfuss 
j  Murchisonii,  1 
(  Williamson  j 


,n- 1 


1  thraxiferes  I 


Dixoni,  a.  s. 
coronatus,  n.  s 
septatiiatvs,  n. : 
Boysii,  n.  s. 
buibi/erus,  n.  s. 
obtusus,  n.  s. 
occllatus,  n.  s. 
Hunteri 
rv.gatus,  n.  s. 
uncatus,  n.  s. 
svhhinatux 
Parkinsoni 
Manteili 

Bouerbanlcii.  n.s. 

lunatus,  Woodw. 

Coombii,  n.  s. 
angustatus,  n.  s. 
latits,  n.s.  . 
Smitliii,  n.  s. 
mosaicus,  n.  s.  . 
elegans,  Gray 
Comptemi,  n.  s.  , 
Schultzii,  Romer, 
antiquv.s,  Hising 
propinquus,  Phil. 


quinqiuloba,  Gol, 
Coulemi,  Agassiz. 
porosus,  Agassiz. 
strati/era,  Desm. 
chilipora,  Desm, 
punctulata,  Des, 
■rubens,  Linn.  (?) 

Stokesii,  n.  s. 
marginahes,  n.  s 
crispatv.s,  n.  s.  , 
arniatus,  n.  s. 

poritoides,  Des. 
tecvis,  Desm. 
Adriatica,  Des. 


Terrains  an-  \ 
thraxiferes  j 
Tcrrainsau- 1 
thraxiteres  i 

Marlstone 

Marlstone 


Hailstone 
Marlstone 

Oolites  . 

Lias 

Marlstone 

White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 

White  Chalk 

White  Chalk 
White  Chalk 
White  Chalk 
White  Chalk 
Chalk  Marl 
Green  Sand 
Green  Sand 
Quader  . 
Green  Sand 
Green  Sand 


Locality. 


Ireland, 
N.Wales 

Westmor. 

Westmor. 

Westmor. 

United  St. 

United  St. 
United  St. 
United  St. 
N.  of  Fran. 

Germany 
Germany 

Wurtemb. 

(  Torksh. 
I  Germa. 
Yorkshire 


Reference. 


Hall,  Pal.,  N.Y. 
(  Proc.Ac.N.S. 
t  Phil. ,  vol.  iii. 
j  Tr.  Geol.  Soc. 
( Pen.,  vol.  i. 

Ditto 

f  Tr.  Geol.'  Soc, 
(    vol.  iii. 

Petrif.  Germ. 
Petrif.  Germ. 

Petrif.  Germ. 

Petrif.  Germ. 
Charlesw.  Jour 


Yorkshire 
Yorkshire 

Aalen 

Wurtemb. 

Yorkshire 

S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 

S.  of  Engl. 

S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
S.  of  Engl. 
Blackdow. 
Blackdow. 
Gel-many 
Sweden 
Germany 


White  Chalk  . 
Chalk  Marl  (?) 
Chalk  Marl  (?) 
Chalk  . 
Chalk  . 
Chalk  . 
Crag 

London  Clay  . 
London  Clay  . 
London  Clay  . 
London  Clay  . 


j-Tertiaries 


j Munst.  Beitr. 
\    1st  Heft. 

Mag.  N.  Hist. 

Dixon 
Dixon 
Dixon 
IDixon 
[Dixon 
jDixon 
:Dixon 

Mantell,  Medals 
jDixon 
|Dixon 
Dixon 
Parkinson 


Dixon 
f  Woodward. 
(  Geol., Norfolk 
Dixon 
Dixon 
Dixon 
Dixon 
Dixon 
Dixon 
Dixon 
Romer,  Ter. 
Leth.  Suecica 
Phill.  Beitr. 


Germ.  &c. 
Neuchatel 
Neuchatel 

j-France 

Suffolk  . 

Sheppey  . 
Sheppey  . 
Sheppey  . 
Sheppey  . 


S.  of  Fran. 


Petr,  Germ. 
Neuf.  Mem.  i. 
Neuf.  Mem.  i.  i 

Bord.,  Tr.t.  v.  1 

S.  Wood  I 


Bord.  Tr.  t.  v. 


Hemicosmites. 

e.  Armless,  no  rhombs  ;  bodies  composed  of  more  than  four 
series  of  plates,  exclusive  of  the  oral  plates.  (Lowjr 
Silurian.) 

Caryocystites. 

B.  Bodies  composed  of  an  indefinite  number  of  plates. 
a.  With  arms,  no  rhombs.    (Lower  Silurian.) 

Agelocrinites. 
I.  Without  arms,  no  rhombs.  (Lower  Silurian.) 
Various  views  have  been  entertained  by  naturalists  as  to  the 
nature  of  these  bodies.  Linnaeus,  from  the  polygonal  forms  of  the 
plates  with  which  they  are  covered,  regarded  them  as  minerals.  From 
the  time  however  that  their  animal  nature  was  admitted,  they  have 
been  regarded  by  most  writers  as  belonging  to  various  groups  of  the 
Echinodermata.  Mr.  M'Coy  has  suggested  their  resemblance  to  certain 
forms  of  Ascidia,  but  Professor  E.  Forbes  regards  this  resemblance 
as  one  of  analogy  only.  In  the  Monograph  above  referred  to,  Professor 
Forbes  thus  arranges  the  Cystidece  amongst  the  Echinodermala  : — 


The  following  is  an  arrangement  of  the  genera  of  British  Cystidece 
found  in  the  Silurian  Rocks  : — 

A.  Bodies  composed  of  definite  numbers  of  plates. 

a.  With  arms  and  pectinated  rhombs.    (Upper  Silurian.) 

Pseudocrinites. 
Apiocyatites. 

b.  Armless,  with  oval  tentaculated  and  pectinated  rhombs. 

(Upper  Silurian.) 
Prunocystites.) 

c.  Armless,  with  oral  tentacula  wanted ;  pectinated  rhombs 

present.    (Upper  Silurian.) 
Echino-Encrinus. 

d.  Armless,  no  rhombs ;  bodies  composed  of  four  series  of 
plates,  exclusive  of  the  oral  plates.    (Lower  Silurian.) 


Echinid^!. 

I  . 

Archceocidaris. 

I. 

Palcechinus. 
I 

Agelocrinites. 


Sphoeronites. 
Caryocystites. 


ASTERIADiE. 


Ophiurid.d. 


Pentacrinites. 
I  . 

Apiocystites. 

Pseudocrinites. 

I  . 
Prunocystites. 

I       .  . 
Echinoeucnni  tes. 

I  .  . 
Cryptocrinites. 


Hcemicosmites. 

I 

Caryocrinus. 
Crinoide^k 

"In  this  diagram,"  says  Professor  Forbes,  "the  word  CystidEiK 
occupies  the  centre,  and  around  it  are  the  names  of  the  several  genera  of 
undoubted  Cystideans  printed  in  small  Roman  letters,  and  arranged  in 
the  order  of  their  affinities.  Between  them,  however,  and  the  names 
in  small  Roman  capitals  indicating  the  great  groups  of  equal  value  with 
the  CtstidEjE,  are  other  names  of  genera  printed  in  italics.  These 
are  the  genera  which  seem  to  me  to  link  the  Cystideans  with  the 
members  of  the  other  great  sections  of  Echinodermata.  The  lowest  of 
these  is  the  remarkable  fossil  Caryocrinus,  admitted  on  all  hands  to 
afford  a  distinct  passage  from  the  Crinoids  to  the  Cystideans,  as  far  as 
there  can  be  a  distinct  passage  between-  two  great  orders."  He  then 
proceeds  to  point  out  in  detail  the  relations  of  the  various  genera 
referred  to  with  each  other  and  with  the  families  at  the  top  of  the 
diagram. 

ECHINODI'SCUS.  [Echinidje.] 

ECHINOLA'MPAS,  a  genus  of  fossil  Echinida,  from  the  Oolitic 
and  Chalk  Strata.  [Echinodermata.] 
ECHINOME'TRA.  [Echinida] 
ECHINONE'US.  [Echinida.] 

ECHINO'PHORA  (from  ixivos,  a  hedgehog,  and  epopos,  in  composi- 
tion signifying  '  bearing'),  a  genus  of  Plants  belonging  to  the  natural 
order  Umbelliferce,  and  to  the  tribe  Smymea'.  It  has  a  calyx  of  five 
teeth,  the  petals  obcoi-date  with  an  inflexed  point,  the  exterior  large 
and  bifid ;  the  flowers  of  the  ray  sterile  on  long  stalks,  the  central 
fertile  and  solitary  ;  the  fruit  ovate  terete,  embedded  in  the  enlarged 
receptacle  ;  the  carpels  with  five  depressed  equal  striated  wavy  ridges ; 
interstices  with  single  vitta,  covered  by  a  cobweb-like  membrane.  The 
E.  spinosa,  the  Sea-Parsnip,  has  been  admitted  into  the  British  Flora, 
but  it  must  be  considered  a  doubtful  native.  It  has  been  found  in 
Lancashire  and  Kent.  It  is  mostly  an  inhabitant  of  sandy  sea-shores, 
and  has  pinnate  spinose  leaves,  and  resembles  in  habit  and  external 
character  the  Eryngium.  Three  other  species  are  described.  When 
cultivated  they  require  a  warm  situation  and  a  dry  soil.  They  must 
be  propagated  by  cuttings  of  the  roots  or  stem3.  (Don,  Dichlamydeous 
Plants.) 

ECHINORHI'NUS.  [Squaudjs.] 
ECHINORO'DON.  [Echinida] 

ECHINO'STACHYS,  a  genus  of  Fossil  Plants,  from  the  Bunter 
Sandsteiu.  (Brongniart.) 
ECHINUS.  [Echinida] 

ECHIODON,  a  genus  of  Apodal  Malacopterygious  Fishes  belonging 
to  the  family  Murcenidcc.  The  head  is  oval;  jaws  furnished  with 
large  cylindrical  teeth  in  front;  other  smaller  teeth  on  the  palatal 
bones  and  on  the  vomer.  Gill-apertures  large ;  brancliio?tegous  mem- 
brane with  seven  rays.  Body  smooth,  without  scales,  elongated,  com- 
pressed. Dorsal  and  anal  fins  nearly  as  long  as  the  body ;  all  the 
rays  soft ;  no  ventral  fins  ;  anal  aperture  near  the  head. 


*w  ECHlTES. 


This  genus  was  constituted  to  receive  a  very  remarkable  fish  found 
by  Dr.  J.  L.  Drummond  on  the  beach  at  Camclough,  near  Qlenarm,  in 
the  county  of  Antrim,  Ireland.  It  was  described  by  the  late  Mr.  W. 
Thompson  in  part  iii.  vol.  ii.  of  the  '  Transactions  of  the  Zoological 
Society.'  This  fish  has  anomalous  characters,  and  Mr.  Thompson  had 
some  difficulty  in  assigning  it  its  proper  position.  The  total  length 
of  the  fish  was  11  inches.  As  Dr.  Drummond's  specimen  is  the 
only  one  on  record,  nothing  is  known  of  the  habits  of  the  fish. 

(Yarrell,  British,  Fishes.) 

ECHI'TES,  a  genus  of  twining  Plants,  inhabiting  tropical  countries, 
and  belonging  to  the  natural  order  Apocynacew.  They  have  handsome 
yellow  or  white  corollas,  and  are  moreover  remarkable  for  the  singular 
fruit,  which  consists  of  two  divaricating  woody  pod-like  follicles  con- 
taining a  large  number  of  silky  seeds.  There  are  above  60  species  of 
this  genus.    They  are  dangerous  lactescent  plants,  of  no  known  use. 

E'CHIUM  (from  exir>  a  viper),  a  genus  of  Plants  belonging  to  the 
natural  order  Boraginacem.  It  has  a  calyx  with  five  deep  segments  ; 
the  corolla  sub-bell-shaped,  throat  dilated,  naked,  limb  irregular ;  the 
stamens  exserted,  filaments  very  long,  unequal,  style  bifid  ;  the  nuts 
wrinkled,  attached  by  a  flat  triangular  base.  The  species  are  rough 
shrubby  or  herbaceous  plants,  with  lanceolate  or  oblong-lanceolate 
leaves,  and  blue  or  white  flowers. 

E.  vulgare,  Viper's  Bugloss,  is  covered  with  hispid  tubercles,  has  an 
erect  simple  stem,  the  leaves  lanceolate,  1-ribbed,  the  stem-leaves  nar- 
rowed below,  sessile,  the  flowers  in  short  lateral  spikes,  the  stamens 
longer  than  the  corolla.  It  is  a  native  of  dry  places  in  Great  Britain 
and  throughout  Europe.  It  is  a  remarkably  handsome  plant.  The 
flowers  are  at  first  reddish,  and  afterwards  become  blue. 

E.  violaceum  is  a  pilose-hispid  plant,  with  an  erect  branched  diffuse 
stem,  the  lower  branches  prostrate,  the  radical  leaves  oblong-ovate, 
stalked,  the  stem-leaves  oblong,  narrowed  from  a  cordate  half-clasping 
base  with  lateral  ribs,  the  spike  panicled,  elongate,  simple,  the  stamens 
scarcely  longer  than  the  corolla.  The  root  of  this  plant  is  red,  and 
when  kept  in  an  herbarium  stains  the  paper  of  a  violet  colour.  It  is 
a  native  of  Jersey,  also  of  the  south  of  Germany,  Spain,  France,  Italy, 
and  the  south  of  Taurida. 

E.  giganteum  has  a  branched  stem,  hoary  at  the  top,  with  petiolate- 
lanceolate  leaves  attenuated  at  the  base ;  the  panicles  thyreoid  ;  the 
spikelets  bifid.  This  plant  is  a  shrub,  with  whitish-blue  flowers,  and 
attains  a  height  of  eight  or  ten  feet,  and  is  one  of  the  largest  species 
of  the  genus.    It  is  a  native  of  Teneriffe. 

E.  plantigineum,  naturalised  in  Brazil,  is  used  in  that  country  as  a 
pickle.  The  roots  of  E.  rubrum  yield  a  red  dye,  which  is  used  in  the  arts. 

Above  80  species  of  this  genus  have  been  described ;  they  inhabit 
the  temperate  parts  of  all  quarters  of  the  globe,  but  are  more  espe- 
cially European.  A  large  number  of  the  shrubby  species  are  natives 
of  the  Canary  Islands,  and  another  entirely  different  group  are  inhabit- 
ants of  the  Cape  of  Good  Hope.  The  great  bulk  of  the  European 
species  are  herbaceous,  as  well  as  those  which  inhabit  South  and  North 
America.  All  the  species  are  worthy  of  cultivation,  and  the  European 
species  are  amongst  the  handsomest  of  the  indigenous  plants  of 
Europe.  The  shrubby  species  are  all  greenhouse  plants,  and  will 
grow  in  a  mixture  of  sand,  loam,  and  peat ;  and  cuttings  will  strike 
under  a  hand-glass  in  this  mixture.  They  may  be  also  propagated  by 
layering  and  by  seed,  which  sometimes  come  to  perfection  in  this 
country.  The  hardy  species  will  grow  very  well  in  any  common 
garden  soil,  and  may  be  propagated  by  seeds  sown  in  an  open  border, 
in  the  spring ;  their  general  treatment  must  be  the  same  as  other 
perennial,  biennial,  and  annual  plants.  They  are  well  adapted  for 
flower-borders,  and  afford  a  pleasing  variety  by  the  different  shades  of 
blue  which  they  exhibit. 

(Don,  Dicldamydeous  Plants;  Babington,  Manual.) 

ECHIIJRUS.     [SlPUNCULOIDE^E  ;  ECHINODERMATA.] 

ECPHYMO'TES  (Fitzinger),  a  genus  of  Saurians  belonging  to  the 
family  of  the  Iguanidw.  It  possesses  the  teeth  and  pores  of  the  genus 
Polychrus,  but  with  small  scales  on  the  body  only.  The  tail,  which 
is  large,  has  great  scales,  which  are  rhombic  and  carinated.  The  head 
is  4-sided,  and  covered  with  small  plates.  The  form  is  a  little  short 
and  flattened,  like  that  of  some  of  the  Agama,  rather  than  like  the 
slender  shape  of  Polychrus.  There  are  four  species — E.  Fitzingem 
and  E.  undulatus,  natives  of  Brazil ;  E.  obtusirostris,  native  of  Mexico ; 
and  E.  acutirostris,  a  native  of  Brazil. 

ECTOCARPACE^E.  [Algje.] 

ECTOPISTES.  [Columbia.] 

ECTOZOA  (from  cktSs,  without,  and  io>6s,  living),  animals  found 
living  upon  the  external  parts  of  other  animals.  This  term  is  applied 
to  distinguish  the  forms  of  animal  life  which  are  parasitic  upon  the 
surface  of  other  animals  from  those  which  inhabit  their  interior. 
[Entozoa.]  Whilst  those  which  inhabit  the  interior  of  animals  have  ' 
so  much  resemblance  to  each  other  that  naturalists  place  them 
together  in  an  order  which  is  called  Entozoa,  those  which  are  found 
on  the  surface  are  very  dissimilar,  and  belong  to  distant  and  dis- 
similar families.  The  term  Ectozoa  is  therefore  not.  one  expressing 
any  affinity  between  the  animals  included  in  it,  but  simply  refers  to 
thsir  habitation. 

The  Ectozoa  as  well  as  Entozoa  are  found  frequently  associated  with 
the  diseased  states  of  the  animal  bodies  on  which  they  are  found,  and 
much  discussion  has,  arisen  as  to  whether  they  arc  the  true  causes  of 
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the  diseases  which  they  accompany.  Thus  much  u  certain,  that 
whether  they  originate  or  not  the  diseased  state  of  the  body  on  which 
they  are  found,  when  allowed  to  increase  they  become  themselves  a 
source  of  diseased  conditions,  which  disappear  as  soon  as  they  are 
destroyed. 

This  is  a  general  law  equally  applicable  to  parasitic  plants  as  well 
as  animals.  So  that  it  would  appear  that,  although  their  first  attacks 
may  be  invited  by  a  diseased  condition  of  the  plant  or  animal  on 
which  they  are  found,  they  may  be  productive  of  destructive  effects 
by  an  unnatural  and  unhealthy  increase.  Every  species  of  plant  and 
animal  appears  to  be  subject  to  the  attacks  of  special  forms  of  para- 
sitic plants  and  animals ;  and  with  regard  to  the  latter  they  may  be 
either  inside  or  outside,  so  that  we  have  not  only  Ectozoa  and  Entozoa, 
but  Ectophyta  and  Entophyta.  [Entophyta.] 

Under  the  term  Epizoa  a  number  of  animals  have  been  placed 
together  whose  claims  to  be  regarded  as  a  section  of  the  great  family 
Crustacea  are  now  generally  recognised.  These  are  found  more  espe- 
cially on  the  bodies  of  fish,  infesting  their  skin,  eyes,  and  gills.  They 
are  very  numerous,  and  the  larger  number  of  them  belong  to  the 
family  Lerneadm.  [Lernead*.]  They  must  be  regarded  as  the 
Ectozoa  of  aquatic  animals.  The  bodies  of  the  Cetacea  are  frequently 
the  chosen  residence  of  many  species  of  Cirripedia.  [Cirripedia.] 
These  ecto-parasitic  habits  seem  to  be  partaken  of  by  some  of  the 
Vertebrate  Animals,  as  we  find  the  Remora  [Echeneis]  and  other 
fish  attaching  themselves  to  the  bodies  of  animals  by  an  apparatus 
adapted  for  the  purpose. 

Land  animals  are  subject  to  the  attacks  of  various  forms  of  Ectozoa, 
more  especially  those  belonging  to  the  Articulate  tribes  of  animals. 
The  following  is  a  list  of  the  creatures  to  which  man  is  subject  in 
various  parts  of  the  world  : — 

Phtkirus  inguinalis  (Leach),  the  Crab-Louse ;  Pediculus  Capitis 
(Nitzsch),  Head-Louse  ;  Pediculus  Vestimenti  (Nitzsch),  Body-Louse ; 
Pediculus  Tabescentium,  Burmeister  [Anopltjra]  ;  Sarcoptes  Scabiei 
(Latreille),  Itch-Insect  [AcariDjE]  ;  Dermanyssus  Boryi  (Gervais) ; 
Ixodes  Americanus  (De  Geer),  Tick  [Ixodes]  ;  Argas  Persicus  (Fischer) ; 
Pulex  penetrans  (Gmelin),  Chigoe ;  Pulex  irritans  (Linn.),  Common 
Flea  [Pulex]  ;  Cimex  lectularius  (Linn.),  Bed-Bug  [Bug]  ;  (Estrus 
Hominis  (Say),  Gad-Fly  [Bots]. 

Other  creatures  are  occasionally  found  taking  possession  of  the  sur- 
face of  the  human  body.  In  diseased  conditions  the  common  fly  has 
been  known  to  deposit  its  ova  in  various  parts  of  the  body,  and  many 
of  the  insects  which  are  pai'asitic  upon  the  lower  animals  will  take  up 
their  abode  on  the  human  body.  This  is  the  case  with  the  various 
forms  of  the  Anoplura,  which  are  a  peculiar  species  on  almost  every 
species  of  animal  on  which  they  are  found,  so  also  with  the  species  of 
the  genera  Pulex  and  Cimex. 

(Leidy,  in  Flora  and  Fauna  within  Living  Animals.) 

EDA'PHODON,  a  genus  of  Fossil  Placoid  Fishes,  from  the  London 
Clay  and  Bagshot  Sand.  Three  species.  (Agassiz.) 

EDDOES,  the  name  by  which  the  esculent  Caladium  is  known  by 
the  blacks  of  the  Gold  Coast.  [Caladium.] 

EDELSFORSITE,  a  Mineral  consisting  of  silicate  of  lime,  &c.  It 
occurs  fibrous  or  feathery  and  massive.  Its  colour  is  white  or  grayish. 
Its  hardness  6  ( ? ).  Its  lustre  shining.  Transparent.  The  specific 
gravity  2  58.  It  is  found  at  Aedelfors  in  Smaland,  Cziklowa  in  the 
Banat,  and  in  Norway.  The  following  is  its  analysis  : — Silica,  61'85  ; 
lime,  381 5,  with  small  quantities  of  magnesia,  alumina,  and  iron. 
Another  compound  under  this  name  has  also  been  called  the  Aedelfors 
Bed  Zeolite.  It  agrees  in  composition  with  Stilbite,  except  that  it 
contains  2  per  cent,  less  of  water. 

EDENTATA,  a  group  of  Mammiferous  Animals  brought  together 
on  account  of  their  agreement  in  the  comparatively  unimportant 
character  of  the  absence  of  incisive  teeth  in  their  jaws,  and  the  length 
of  their  claws.  Cuvier  divided  his  Edentata  into  three  tribes  : — 
1.  Tardigrades,  including  the  Sloths.  [Bradtpus].  2.  The- Edentata 
proper,  including  the  Armadilloes  (Dasypus)  [Armadillo]  ;  the  Aard- 
Vark  (Orycteropus)  [Aard-Vark]  ;  the  Chlamyphore  [Chlamtphorus]  ; 
the  Ant-Eaters  (Myrmecophaga)  [Ant-Eater]  ;  and  the  Pango- 
lins (Manis)  [Manis].  3.  The  third  tribe  embraces  the  Monotremes, 
Echidna,  and  Ornithorhynchus.  These  last  are  mostly  regarded  as  a 
group  of  at  least  equal  value  with  the  Edentata.  [Echidna  ;  Orni- 
thorhynchus.] The  Edentata  also  include  the  gigantic  toothless 
Herbivora  of  a  former  period  in  the  world's  history,  and  of  which  the 
Megatherium  may  be  taken  as  a  type,  [Megatheridje.] 

In  the  list  of  the  specimens  of  the  Mammalia  in  the  '  Collection  of 
the  British  Museum,'  the  species  of  this  group  are  distributed  as 
follows : — 

Order  V.  Ungulata. 
Family  i.  Dasypidjs. 

a.  Manina. 
Manis  tetradactyla,  the  Phatagin. 

M.  multiscutata,  Many-Shielded  Phatagin. 
M.  pentadactyla,  the  Badgareit. 
M.  Javanica,  the  Tangilin. 

b.  Dasypina. 
Dasypus  sexcinctus,  the  Armadillo. 
Tatmia  tricincta,  the  Apara, 
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T.  septemcinctus,  the  Peba. 
T.  minuta,  the  Pichey. 
Xenurus  unicinctus,  the  Tatouay. 
Priodonta  gigas,  the  Tatou. 

c.  Myrmecophagina. 
Orycteropus  Capensis,  the  Aard-Vark. 
Myrmecophaga  jubata,  the  Tamanoir. 
Tamandua  telradactyla,  the  Tamandua. 
Cyclothurus  didactylus,  the  Ant-Eater. 

d.  Ornithorhynchina. 
Platypus  anatinus,  the  Mullingong. 
Echidna  hystrix,  the  Echidna. 

E.  setosa,  Brown  Echidna. 

Family  Bradypid2E. 

Cholcepus  didactylus,  Unau. 

Bradypus  torquatus,  the  Gipakeiou. 

B.  gularis,  the  Yellow-Faced  Sloth. 

B.  tridactylus,  the  Sloth  or  Ai. 
EDINGTONITE,  a  Mineral,  consisting  of  silicate  of  alumina,  &c. 
It  occurs  in  small  right  square  prisms,  with  lateral  cleavage.  It  is 
nearly  colourless,  and  has  a  vitreous  lustre.  It  has  a  hardness  of  4  to 
4  5,  and  a  specific  gravity  from  27  to  275.  It  is  found  with  Thom- 
sonite,  in  Dumbartonshire. 

EDRIOPHTHALMIA  (Leach),  a  legion  of  Crustaceous  Animals 
with  sessile  eyes,  which  are  generally  compound,  but  sometimes 
simple,  situated  on  the  sides  of  the  head.  The  mandibles  are  often 
furnished  with  a  palp,  and  the  head  is  almost  always  distinct  from 
the  body. 

Desmarest  makes  the  Edriophthalmia  comprehend  the  Amphipoda 
of  Latreille,  which,  the  former  observes,  Leach  has  not  admitted, 
and  which  includes  the  two  first  sections  of  his  legion  of  Malacos- 
traca  Edriophthalmia,  and  corresponds  to  the  genus  Qammarus  of 
Fabricius. 

The  Amphipoda  are  characterised  as  having  a  head  distinct  from 
the  trunk,  and  formed  of  a  single  piece ;  mandibles  provided  with  a 
palp  ;  jaws  to  the  number  of  three  pairs,  the  external  pair  of  which 
represent  a  lip  with  two  palps  or  two  small  feet  united  near  its  origin  ; 
a  body  laterally  compressed,  and  divided  into  seven  segments;  four- 
teen feet,  of  which  the  anterior  are  often  terminated  by  a  claw  with 
a  single  finger ;  vesiculous  branchiae  situated  at  the  internal  base  of 
the  feet,  with  the  exception  of  that  of  the  anterior  pair ;  tail  composed 
of  from  six  to  seven  articulations,  and  bearing  underneath  five  pairs 
of  false  feet  in  form  of  filaments,  with  two  very  moveable  branches. 
They  are  thus  divided  by  Desmarest : — ■ 

The  first  section  consists  of  those  species  whose  antennae  are  inserted 
one  on  each  side  of  the  front ;  whose  tail  is  terminated  by  styliform 
filaments ;  and  whose  head  is  large  and  vertical.  Example,  Phronima, 
Latr.,  Leach,  Lam.,  &c.  &c. ;  Cancer,  Herbst,  Forsk. 

The  second  (not  admitted  by  Leach)  comprises  those  with  four 
antennae ;  two  flattened  leaflets  serving  for  fins,  placed  at  the  end  of 
the  tail,  in  place  of  the  styles ;  and  the  head  large  and  vertical. 
Example,  Jlyperia,  Latr. 

The  third  includes  those  which  have  four  antennae  ;  the  tail  termi- 
nated by  styliform  filaments ;  the  head  moderately  large  and  not 
vertical,  and  contains  six  divisions,  some  of  which  are  subdivided. 
Tatitrus,  Latr.;  Atylus,  Leach;  Dexamine,  Leach;  Melita,  Leach; 
Gammarus,  Fabr. ;  Podocerus,  Leach  ;  Corophium,  Latr. ;  Cerapus, 
Say,  may  be  taken  as  examples  of  some  of  the  forms  of  these 
divisions  and  subdivisions. 

The  other  orders  arranged  by  Desmarest  under  the  Edriophthalmia 
are  the  Lcemodipoda,  Latr.,  and  the  Isopoda,  Latr. 

M.  Milne-Edwards  makes  the  Edriophthalmians  consist  of  the  same 
orders,  placing  them  as  a  legion  of  the  sub-class  of  Maxillated  Crusta- 
ceans, next  to  the  legion  of  Podophthalmians.  [Crustacea.] 

EDWARDSIA.  [Actiniae^.] 

EDWARDSITE,  a  name  for  Monazite.  [Cerium.] 

EEL.  [MuRiENica;.] 

EEL,  SAND.  [Ammodttes.] 

EFT.  The  terms  Eft  and  Newt  are  applied  almost  indiscriminately 
to  all  the  species  of  Lizards  which  are  found  in  the  British  Islands. 
The  word  lizard  is  evidently  formed  from  lacerta,  and  is  comparatively 
modern.  Eft  and  Newt  are  the  old  Saxon  words.  Eft  seems  to  be 
more  usually  applied  to  the  land  animals,  one  of  the  most  common 
of  which  is  the  Zootoca  vivipara,  and  another  less  common,  the  Lacerta 
agilis.  Newt  is  more  commonly  applied  to  the  animals  which  inhabit 
ponds,  wet  ditches,  and  other  damp  places,  such  as  the  Triton  cristatus 
(the  Great  Water-Newt),  Lissotriton  punctatus  (the  Common  Smooth 
Newt),  and  other  species.    [Amphibia;  Sauria.] 

EGEON,  Risso's  name  for  a  genus  of  Macrourous  Decapodous 
Crustacea,  whose  characters  are  generally  like  those  of  the  Shrimp 
[Crangonid^e],  but  with  the  following  differences.  The  fourth  or  last 
visible  joint  of  the  external  jaw-feet  is  nearly  twice  as  large  as  the 
preceding.  The  feet  of  the  second  pair  are  extremely  short,  slender, 
and  didactylous  ;  those  of  the  third  long,  very  slender,  and  terminated 
by  a  single  nail ;  those  of  the  fourth  and  fifth  pairs  larger,  and  ending 
by  a  compressed  nail.  The  carapace  elongated,  cylindrical,  spinous, 
and  terminated  anteriorly  by  a  small  rostrum. 


The  extreme  brevity,  observes  Desmarest,  of  the  second  pair  of  feet, 
and  the  roughness  of  the  carapace,  are  the  most  remarkable  of  these 
differences  ;  but  they  do  not  in  his  opinion  present  characters  suffi- 
cient for  the  establishment  of  a  genus. 

E.  loricalus,  Risso  ;  Pontophilus  spinosus,  Leach  (see  '  Trans.  Soc. 
Linn.'  t.  xi.,  p.  346 ;  and  '  Malac.  Brit.'  tab.  37  A)  has  a  carapace  sup- 
porting three  longitudinal  dentelated  carinas  above  ;  rostrum  very 
short;  total  length  about  an  inch  and  a  half.  Pontophilus  spinosus 
inhabits  the  coasts  of  England,  those  of  Nice  and  the  Adriatic  Sea. 


Eyeon  luricatus.    a,  left  foot  of  the  first  pair  magnified. 


In  his  '  British  Crustacea/  Professor  Bell  has  the  following  remarks 
on  the  synonymy  of  this  species  : — "A  careful  examination,"  he  says, 
"  of  several  British  specimens  of  this  species  (Pontophilus  spinosus), 
and  of  a  well-marked  one  of  the  Mediterranean  form,  with  which  I 
believe  it  has  been  erroneously  confounded,  has  led  me  to  reject  the 
alleged  synonyms  of  Risso  and  Roux,  which  appear  to  me  to  belong 
to  a  very  distinct  species.  I  am  not  aware  of  the  grounds  upon  which 
Dr.  Milne-Edwards  has  considered  the  Egeon  loricatus  of  Risso  as  the 
male  of  the  Pontophilus  spinosus  of  Leach ;  but  I  feel  very  confident 
that  they  belong  to  different  species." 

EGERAN.  [Idocrase.] 

EGE'RIA,  a  genus  of  Brachyurous  Decapod  Crustaceans  established 
by  Leach,  and  thus  characterised  : — 

External  antennas  short,  inserted  on  the  sides  of  the  rostrum,  having 
their  second  joint  much  shorter  than  the  first.  External  jaw-feet 
having  their  third  articulation  straight  on  the  internal  border,  and 
terminated  by  a  point.  Claws  delicate,  linear,  double  the  length  of 
the  body  in  the  males,  nearly  equalling  it  in  the  females,  much  shorter 
in  both  sexes  than  the  rest  of  the  feet,  which  are  very  slender,  those 
of  the  fifth  pair  being  five  times  the  length  of  the  body.  Carapace 
triangular,  tuberculated,  and  spinous,  terminated  by  a  rather  short 
rostrum,  which  is  bifid,  with  diverging  points.  Eyes  much  larger  than 
their  peduncle.  Orbits  having  a  double  fissure  on  their  superior 
border. 


Ege>  ia  Indica. 

Desmarest  observes  that  this  genus,  somewhat  hastily  established 
by  Leach,  if  the  number  of  articulations  of  the  abdomen  in  the  species 
which  compose  it  were  seven,  would  be  nearly  approximated  to  Maia, 
\Pi.<«,  Mifhrax,  and  Micippa,  in  the  form  of  the  body;   but  tha 
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difference  lies  in  the  delicacy  aud  disproportioned  length  of  the  feet. 
If  the  number  of  articulations  composing  it  be  six,  as  there  is  room 
for  believing,  although  neither  Latreille  nor  Leach  say  so  positively, 
it  would  bear  great  relationship  to  the  long-legged  genera,  Macropodia, 
Leptopodia,  and  Doclea,  for  example.  But  it  has  not  the  long,  slender, 
divided  rostrum,  as  well  as  the  long  claws  larger  than  the  feet,  which 
characterise  the  first ;  nor  does  it  present  the  very  long,  very  slender, 
and  entire  rostrum,  as  well  as  the  very  elongated  and  linear  claws,  of 
the  second ;  and  finally,  it  has  not  the  globular  body  and  the  very 
short  and  delicate  claws  of  the  last.  It  is  removed  from  Jnachus  by 
the  claws,  which  are  proportionally  shorter  and  less  thick  than  those 
of  the  last-named  crustaceans ;  by  the  other  feet,  which  are  relatively 
longer  than  theirs ;  by  the  antennae,  of  which  the  first  tw©  joints  of 
the  base,  and  not  the  third,  are  longer  than  the  others ;  and  by  the 
double  fissure  of  the  bottom  of  the  orbits  above. 

E.  Indica,  in  size,  general  form  of  the  body,  and  length  of  the  feet, 
bears  a  great  resemblance  to  Jnachus  Scorpio  ;  but  besides  the  generic 
differences  pointed  out,  it  is  still  further  removed  from  it  in  having 
a  larger  rostrum  which  is  deeper  incised  in  the  middle,  and  in  having 
the  points  with  which  the  elevated  and  distinct  regions  of  the  cara- 
pace above  are  beset  disposed  in  the  following  order:  3,  2,  1  and  1. 
A  rather  long  sharp  post-ocular  point  is  directed  forwards.  The 
arms  are  rather  short  and  slender.    It  inhabits  the  Indian  seas. 

Egeria  is  also  used  by  De  Roissy  for  a  genus  of  Conchifers,  which 
M.  Sander  Rang  considers  identical  with  Galathea,  Brug.,  and  Pota- 
mophilus,  Sow. 

EGG.    [Reproduction  in  Animals.] 

EGG-APPLES.  [Solantjm.] 

EGG-PLANT.  [Solantjm.] 

EGLANTINE.  [Rosa.] 

EGRET,  the  common  name  of  several  species  of  Heron.  [Aedea.] 
EGYPTIAN  BEAN,  a  name  sometimes  given  to  the  bean-like 
fruits  of  Nelumbium  speciosum,  from  the  notion  that  they  were  the 
beans  which  the  disciples  of  Pythagoras  were  forbidden  to  eat. 

EHRETIA'CEJS,  Ehretiads,  a  small  natural  order  of  Exogenous 
Plants,  consisting  of  shrubs  or  trees  inhabiting  the  warmer  countries 
of  the  world,  and  having  rough  leaves,  monopetalous  regular  flower.-*, 
a  definite  number  of  stamens,  a  superior  ovary,  a  2-lobed  style  whose 
divisions  are  capitate,  and  a  nucamentaceous  undivided  fruit.  The 
flowers  are  more  or  less  gyrate,  and  the  order  itself,  which  contains 
uo  species  of  economical  value,  is  so  near  Boraginaceee  as  to  render  it 
doubtful  whether  it  ought  to  be  separated.  The  common  Heliotrope 
is  the  most  generally  known  representative  of  Ehretiacea,  forming 
however  the  type  of  a  sectional  division  characterised  by  the  fruit 


Bcurreria  sxtcculcnta. 
1,  an  ovary  with  the  style  and  double  stigma ;  2,  a  ripe  fruit  with  the  calyx 
at  the  base  ;  3,  a  section  of  the  same  showing  the  seeds. 


being  dry,  not  succulent.  There  are  14  genera  and  297  species  of 
this  order. 

The  root  of  Ehretia  buxifolia  is  used  in  medicine  in  India.  Some 
of  the  species  of  the  genus  Ehretia  bear  eatable  drupes. 
EIDER-DUCK.  [Ducks.] 

EIRENE.  [ACALEPHiE.] 

EKEBERGITE  (Sodaite),  a  Mineral,  consisting  of  a  silicate  of 
alumina,  lime,  and  soda.  It  does  not  occur  crystallised,  but  in  com- 
pact or  finely-fibrous  masses,  and  occasionally  in  thin  laminEe.  Its 
colour  is  green,  grayish,  or  brownish.  The  lustre  is  vitreous  or  resi- 
nous.   It  is  transparent.   The  following  is  an  analysis  by  Ekeberg  : — 


Silica  46 

Alumina   .  28-75 

Lime   13'50 

Soda  5-25 

Oxide  of  Iron  0'75 

Water   .2  25 


EL^EAGNA'CE^E,  Oleasters,  a  small  natural  order  of  Apetalous 
Exogenous  Plants,  consisting  of  trees  or  shrubs  whose  leaves  are 
either  opposite  or  alternate,  destitute  of  stipules,  and  always  pro- 
tected more  or  less  by  scurfy  scales,  which  usually  give  the  plants  a 
leprous  aspect.  The  genera  of  this  order  have  a  tubular  4-lobed 
calyx,  the  inside  of  which  is  lined  with  a  fleshy  disc,  that  sometimes 
almost  closes  up  the  tube;  there  are  3,  4,  or  8  stamens,  and 
a  superior  ovary  containing  a  single  erect  ovule.  The  fruit  is  soft, 
succulent,  and  would  be  eatable  if  it  were  not  for  its  dryness  and 
insipidity.  In  a  few  cases,  when  it  is  more  than  usually  juicy  and 
acidulated,  it  is  actually  considered  an  excellent  fruit.  Elceagnus 
hortensis  and  E.  orientalis  bear  a  brown  fruit  about  the  size  of  an 
olive,  which  is  brought  to  market  in  Persia  under  the  name  of 
Zinzeyd :  in  quality  it  is  like  a  jujube.  The  red  drupes  of  E.  conferta, 
the  large  olive-shaped  ones  of  E.  arborea,  and  the  pale  orange-coloured 
ones  of  E.  triflora  are  in  like  manner  eaten  in  India  ;  another  occurs 
among  the  drawings  of  Chinese  fruits.  It  is  not  a  little  curious, 
nearly  as  Ela'agnacem  are  related  to  Thymleceaceee,  that  they  do  not 
seem  to  participate  in  any  degree  in  the  acridity  of  that  deleterious 
order.  The  only  species  found  wild  in  Great  Britain  is  the  Hippophac 
rhamnoides,  a  spiny  shrub  with  dioecious  flowers,  small  round  orange- 
coloured  acid  berries,  and  narrow  leaves  like  those  of  rosemary,  found 
growing  on  cliffs  near  the  sea;  its  fruit,  when  the  acidity  is  sufficiently 
covered  by  sugar,  becomes  a  rather  pleasant  preserve.  Elceagnus 
angustifolia,  called  in  the  gardens  the  Olivier  de  Boheme,  a  native  of 
the  eastern  parts  of  Europe,  is  one  of  the  most  fragrant  of  all  plants. 
Its  dull  yellow  flowers,  hardly  remarked  among  the  leaves,  fill  the 


Elceagnus  angustifolia. 
1,  a  section  of  the  tube  of  the  calyx,  showing  the  fleshy  disc  almost  closing 
up  the  tube,  the  carpel,  with  its  style  and  stigma,  and  the  erect  solitary  ovule ; 
2,  a  ripe  fruit ;  3,  the  same  cut  away  to  show  the  single  furrowed  seed. 
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atmosphere  with  a  delicious  perfume,  the  source  of  which  is  not 
readily  discovered  by  the  passer-by.  The  genera  comprising  this 
order  are  Elmagnus,  Hiypophae,  Conukum,  and  Slicpherdia.  They 
embrace  about  30  species. 

EL^EIS,  a  genus  of  Palms,  so  named  from  Elala,  the  Olive-Tree, 
because  an  oil  is  yielded  by  the  fruit  of  its  principal  if  not  only 
species.  This  is  Elceis  Guineensis,  or  Oil-Palm,  Maba  of  the  natives 
of  the  Congo.  It  is  common  all  along  the  western  coast  of  Africa. 
The  tree  is  monoecious,  as  we  are  informed  that  both  male  and  female 
spadices  were  obtained  from  a  single  plant  cut  down  by  Professor 
Smith.  (Brown,  in  Tuckey's  '  Congo.')  The  stem  is  tall,  about  ten 
inches  in  diameter,  rough,  and  bristling  with  the  persistent  bases  of 
the  petioles,  of  which  the  margins,  as  in  recent  leaves,  are  fringed 
with  spines.  The  leaves  are  pinnate,  about  15  feet  in  length,  with 
two  rows  of  sword-shaped  leaflets,  each  1 8  inches  long.  The  fruit  is 
ovoid,  about  the  size  of  a  pigeon's  egg,  with  its  outer  fleshy  covering 
of  a  golden  yellow  colour ;  and  like  that  of  the  section  Cocoince,  to 
which  it  belongs,  and  analogous  to  the  cocoa-nut,  has  the  foramina  of 
its  putamen  at  the  apex,  and  not  at  the  base,  as  represented  by 
Goertner  and  others. 

Mr.  Brown  has  observed  it  as  remarkable  that  Cocos  Indica  and 
this  palm,  which  is  universally,  and  he  believes  justly,  considered  as 
having  been  imported  into  the  West  India  colonies  from  the  west 
coast  of  Africa,  should  be  the  only  two  species  of  an  extensive  and 
very  natural  section  of  palms  that  are  not  confined  to  America.  The 
Elceis  occidentalis  of  Swartz,  the  Thatch-Tree  of  Brown's  '  Jamaica,' 
and  the  Avoira  of  Aublet,  are  probably  all  identical  with  the  Maba, 
or  Oil-Palm,  of  the  African  coast. 

The  oil  is  obtained  by  bruising  the  fleshy  part  of  the  fruit  (and  not 
the  kernel  as  sometimes  stated),  and  subjecting  the  bruised  paste  to 
boiling  water  in  wooden  mortars ;  an  oil  of  an  orange-yellow  colour 
separates,  which  concretes  when  cool  to  the  consistence  of  butter,  and 
has  when  fresh  the  smell  of  violets  or  of  the  root  of  Florentine  iris, 
with  a  very  slightly  sweetish  taste.  The  oil  is  used  by  the  Africans  in 
cookery  and  for  anointing  the  body.  It  forms  a  considerable  article 
of  commerce  to  Europe,  where  it  is  chiefly  employed  in  perfumery 
and  medicine.  Cocos  buiyracea  (which  is  referred  by  Kunth  to  the 
genus  Elceis)  is  considered  by  the  Edinburgh  College  to  be  the  plant 
which  yields  palm-oil. 

Mr.  Brown  (Tuckey's  '  Congo,'  Appendix,  p.  456)  states,  "  It  is 
probable  that  Alfunsia  oleifera  of  Humboldt,  Bonpland,  and  Kunth 
belongs  to  Elceis,  and  possibly  may  not  even  differ  from  the  African 


moreover  be  the  same  as  the  corozo  of  Jacquin,  another  essential 
difference  may  be  observed  in  the  structure  of  the  fruit  of  the  two 
plants,  the  nut  in  Elceis  being  perforated  at  the  apex,  while  the 
corozo  has  its  nut  perforated  with  three  foramina  at  its  base  ;"  but 
this  might  have  been  inverted,  as  that  of  Elceis  was  by  Ga3rtner. 
Humboldt  and  Bonpland  moreover  found  Alfonsia  oleifera  always 
growing  wild,  while  Elceis  Guineensis,  as  they  state,  is  never  found 
except  in  a  cultivated  state  out  of  Africa.  The  compressed  nut  of 
the  Alfonsia,  like  that  of  the  cocoa-nut,  is  described  as  yielding  an 
oil,  which  is  obtained  by  boiling  in  water  the  Manteca  del  Corozo  ;  it 
is  described  as  a  liquid  fat  employed  for  ordinary  lamps  as  well  as 
those  of  churches. 

EL^EOCARPA'CE^E,  Eleocarps,  a  natural  order  of  chiefly  Indian 
Trees,  having  a  strong  botanical  resemblance  to  our  European 
Lindens,  but  differing  in  having  fringed  petals,  and  anthers  opening 
by  two  pores  at  the  apex. 

In  the  Indian  genera,  the  nuts,  cleared  of  the  soft  pulp  or  flesh  that 
covers  them,  are  curiously  sculptured,  and  being  bony  and  taking  a 
fine  polish  they  are  frequently  set  in  gold  and  strung  into  necklaces. 
The  nuts  of  Ganitrus  sphcericus,  a  middle-sized  tree,  common  in 
various  parts  of  India,  as  well  as  the'Malay  Archipelago,  and  those 
of  Menocera  iuberculata,  from  the  forests  of  Travaucore,  are  what  are 
principally  used  for  this  purpose.  The  fruits  of  Elceocarpus  scrratus, 
which  are  very  much  like  olives  when  ripe,  are  said  by  Roxburgh  to 
be  pickled  or  dried  and  used  in  their  curries  by  the  natives  of  India. 
E.  cyaneus  has  pure  white  beautifully-fringed  petals,  and  is  one  of  the 
most  ornamental  plants  of  Australia.  Lindley,  in  his  1  Vegetable 
Kingdom,'  places  this  order  as  a  sub-order  or  division  of  Tiliaccce. 


Alfonsia  oleift 


species.  To  this  the  above  authors  in  the  'Synopsis  Plant.  ^Equinoct.' 
reply,  that  in  Elceis,  according  to  the  description  of  Jacquin,  both  the 
tloral  envelopes  are  sexifid,  while  in  Alfonsia  they  are  trifid.    If  this 


A  flowering  shoot  of  Elceocarpus  cyaneus. 
1,  a  magnified  flower;  2,  a  petal;  3,  the.  stamens ;  4,  a  ripe  fruit;  5,  the 
same  cut  away  to  show  the  wrinkled  seed. 

EL^EOCOCCA.  [EuPHOEBiACEiE.] 

EL^EODENDRON  (from  e'Wa,  an  olive,  and  Zivlpov,  a  tree),  a 
genus  of  Plants  belonging  to  the  natural  order  Cdastracece.  It  has  a 
5-parted  calyx ;  5  expanding  linear-oblong  petals ;  a  5-angled  very 
thick  fleshy  disc ;  5  anthers  inserted  into  the  margin  of  the  disc ;  the 
filaments  at  length  recurved ;  anthers  with  a  thick  connective, 
roundish,  opening  longitudinally;  the  ovary  immersed  in  the  disc, 
2-celled  ;  the  ovules  2  in  each  cell ;  the  style  short,  conical ;  the 
stigma  simple,  obtuse ;  the  fruit  drupaceous,  dry,  or  pulpy  ;  the  nut 
1-2-celled ;  the  seeds  usually  solitary,  with  a  membranaceous  or 
spongy  integument  erect.  The  species  arc  small  trees  with  opposite 
entire  glabrous  leaves. 

E.  fflaucum  has  elliptical  serrated  leaves,  hardly  three  times  longer 
than  the  petioles ;  the  cymes  loose,  nearly  the  length  of  the  leaves; 
the  flowers  pentandrous.    It  is  a  small  tree,  about  14  feet  in  height 


405  ELiEOLITE. 


aud  is  a  native  of  Ceylon  and  Coromandel.  The  tree  has  been  intro- 
duced into  Great  Britain  from  Ceylon  under  the  name  of  Ceylon-Tea. 
It  has  leaves  like  those  of  the  tea-plant,  but  it  does  not  appear  to  be 
used  as  a  substitute  for  that  plant. 

E.  Roxburghii  has  oblong  serrato-crenate,  opposite  and  alternate,  hard, 
smooth,  shining  leaves,  about  4  inches  long  and  2  inches  broad,  with 
the  petioles  three-quarters  of  an  inch  long ;  the  cymes  globular,  and 
three  times  the  length  of  the  petioles.  It  is  a  native  of  the  moun- 
tainous parts  of  India.  It  possesses  powerful  astringent  properties, 
but  is  not  used  as  an  internal  medicine. 

The  fruit  of  all  the  species  resembles  that  of  the  olive,  and  hence 
the  generic  name.  E.  orientate  is  a  native  of  the  Mauritius  and 
Madagascar,  where  it  is  called  by  the  French  Bois  d' Olive.  E.  Argam 
contains  in  its  fruit  a  fixed  oil  like  the  common  olive,  which  is  used 
by  the  Moors  for  the  same  purpose  as  olive-oil  is  used  in  Europe. 

The  species  of  Elceodendron  will  grow  freely  in  a  mixture  of  loam 
and  peat,  and  ripened  cuttings  will  root  in  sand  under  a  hand-glass. 

(Lindley,  Flora  Medica;  Loudon,  Encyclopedia  of  Plants;  Don, 
Dichlamydeous  Plants.) 

ELjEOLITE  (Fettstein),  a  Mineral,  consisting  of  a  silicate  of 
alumina,  soda,  iron,  &c.  It  occurs  in  amorphous  masses,  with 
cleavages  parallel  to  the  lateral  planes,  and  both  diagonals  of  a 
rhombic  prism.  Its  fracture  is  conchoidal.  Colour  dark  green, 
bluish-gray,  or  grayish  or  brownish-red.  The  hardness  is  5 '5  to  6"0. 
The  lustre  resinous,  frequently  opalescent  when  cut.  Translucent. 
The  specific  gravity  is  2-54  to  2-62.  It  is  found  at  Laurvig,  Stavern, 
and  Fredericksvarn  in  Norway.  The  following  is  an  analysis  by 
Vauquelin  : — 

Silica   44-00 

Alumina   34.00 

Soda   10-50 

Peroxide  of  Iron   4-00 

Lime   0"12 

Gmelin  found  also  4"733  per  cent,  of  potash,  and  only  0*651  per  cent, 
of  peroxide  of  iron. 

ELAND.  [Antilopeje.] 

ELANET,  a  form  of  Hawk  (Falco  melanopterus,  Daudin)  inhabiting 
Africa,  and  also  India  and  America.   [FALCONID m.] 
ELAPHUS.  [Cervix.] 
ELAPHRIUM.  [Calophyllum.] 
ELAPS.  [Viperidjs.] 

ELA'SMODUS,  a  genus  of  Fossil  Placoid  Fishes  from  the  London 
Clay.  (Egerton.) 

ELA'SMOTHERIUM.  [Pachydermata.] 

ELASTIC  TISSUE.  The  elements  of  Elastic  Tissue  are  cylin- 
drical or  band-like  fibres  with  dark  contours,  very  minute,  and  when 
present  in  large  numbers  they  exhibit  a  yellowish  colour.  Hence  it 
has  been  called  Yellow  Tissue.  The  fibres  acquire  sometimes  little 
cavities  in  particular  spots,  which  give  these  fibres  a  striated  appear- 
ance, as  seen  in  the  giraffe.  The  elastic  tissue  is  rarely  found  in  large 
masses,  but  it  is  very  frequently  mixed  with  areolar  tissue,  either  in 
single  fibres  or  in  networks  of  various  kinds.  [Areolar  Tissue.] 
The  organs  into  which  this  tissue  enters,  and  constitute  their  special 
feature,  are : — 

1.  The  elastic  ligaments,  in  which  the  tissue  with  only  a  slight 
admixture  of  connective  tissue  and  hardly  any  vessels  and  nerves 
exists,  so  to  speak,  in  a  pure  form.  Of  these  we  have  examples  in 
the  ligamentum  subflava  of  the  vertebrae,  the  ligamentum  nucha?,  the 
ligament  of  the  larynx,  and  stylo-hyoid  ligament. 

2.  The  elastic  membranes  which  appear  either  in  the  form  of  fibrous 
networks  or  of  fenestrated  membranes,  and  are  found  in  the  walls  of 
the  vessels,  especially  in  those  of  the  arteries,  in  the  trachea  and 
bronchia,  and  in  the  fascia  superficialis. 

(Kolliker,  Manual  of  Histology,  translated  by  Busk  and  Huxley  for 
the  Sydenham  Society.) 

ELATE'RID^E,  a  family  of  Coleopterous  Insects  belonging  to  the 
section  Stemoxi  (Latreille),  and,  according  to  Linnaeus,  constituting 
the  genus  Elater. 

The  insects  of  this  family  are  of  a  lengthened  form  ;  the  head  is,  in 
nearly  all  cases,  deeply  inserted  into  the  thorax  ;  the  thorax  is  usually 
of  the  same  width  as  the  elytra,  or  nearly  so,  longer  than  broad,  and 
the  posterior  angles  are  acute,  and  most  frequently  produced  into  a 
pointed  spine-like  process  :  the  elytra  are  long  and  narrow,  cover  the 
abdomen,  and  their  external  margins  are  often  nearly  parallel.  The 
antennae  are  of  moderate  length,  either  filiform,  serrated,  or  pecti- 
nated, and  when  the  insect  is  at  rest  they  are  deposited  in  two  grooves 
on  the  under  side  of  the  thorax ;  at  least  such  is  the  case  in  very 
many  of  the  species.  The  legs  are  short  and  rather  slender,  and  the 
femora  and  tibiae  are  generally  compressed. 

These  beetles  are  found  upon  flowers  and  upon  the  leaves  of  trees 
and  plants ;  some  species  however  are  most  frequently  met  with  upon 
the  ground. 

When  upon  any  elevated  situation,  if  approached,  they  apply  the 
legs  and  antennae  close  to  the  body,  and  allow  themselves  to  fall  to 
the  grouud  ;  if  they  fall  upon  their  back  they  regain  their  natural 
position  by  a  leap,  which  is  always  accompanied  by  a  snapping  noise 
similar  to  that  which  may  be  made  by  the  finger-nails.    When  about 
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to  leap  they  bend  the  thorax  backwards,  so  that  the  body  is  arched, 
or  rather  forms  an  angle,  the  insect  then  resting  upon  the  apex  of  the 
abdomen  and  the  fore  part  of  the  thorax.  The  leap  appears  to  be 
effected  by  the  sudden  relaxation  of  the  muscular  effort  which  kept 
the  thorax  bent  backwards,  there  being  a  peculiarity  in  its  structure 
which  causes  it  to  spring  forwards. 

Even  in  a  dried  specimen,  upon  attempting  to  bend  the  thorax 
back,  we  found  considerable  resistance  ;  but  when  allowed,  it  sud- 
denly assumed  its  natural  position,  which  is  a  slight  inclination 
forwards. 

There  is  a  strong  spine,  it  must  be  observed,  on  the  under  part  of  the 
thorax,  at  its  base,  which,  when  the  thorax  is  in  its  usual  position,  is 
deposited  in  a  groove  ;  and  it  is  said  that  the  leap  is  performed  prin- 
cipally by  means  of  this  spine,  which  is  at  the  time  forcibly  pressed 
against  the  margin  of  the  hollow,  into  which  it  sinks  suddenly,  as  if 
by  a  spring.  From  this  opinion  we  are  inclined  to  differ  ;  for  upon 
removing  the  spine  we  found  not  the  slightest  alteration  in  that  natu- 
ral spring  in  the  thorax  which  we  before  mentioned.  Not  however 
having  at  this  moment  the  means  of  investigating  the  subject,  it  would 
be  premature  to  venture  any  further  remarks. 

The  larvae  of  the  Elatcridcc  feed  most  generally  upon  vegetable 
substances  :  rotten  wood  affords  food  to  many  ;  others  live  in  the 
ground,  and  feed  upon  the  roots  of  plants ;  one  of  them  (the  larva  of 
Elater  strialus  of  Fabricius)  is  said  to  attack  the  roots  of  the  wheat 
and  when  in  great  numbers  to  do  much  injury. 

These  larvae  are  long,  rather  slender,  generally  cylindrical,  and 
covered  with  a  tough  skin  :  the  head  and  terminal  joint  of  the  body 
are  of  a  corneous  texture  ;  the  latter  is  very  variable  in  form,  and  is 
often  depressed  and  produced  into  two  bluntly-pointed  processes  :  the 
former  is  furnished  with  the  usual  parts,  such  as  jaws  or  mandibles, 
maxillae,  palpi,  labrum,  labium,  and  antennae.  The  three  segments 
which  constitute  the  thorax  are  each  furnished  with  a  pair  of  short 
legs. 

Of  the  insects  included  by  Linnaeus  under  the  generic  name  of 
Elater,  and  others  of  similar  general  characters  which  have  been  dis- 
covered since  that  naturalist's  time,  there  are  upwards  of  five  hundred 
species  enumerated,  and  as  these  species  (which  are  now  regarded  as 
constituting  a  family)  are  divided  into  about  sixty  genera,  it  will  be 
impossible,  consistent  with  the  plan  of  this  Cyclopedia,  to  enter  into 
the  detail  of  their  characters.  We  will  therefore  confine  ourselves  to 
some  of  the  more  important, — in  fact,  to  those  which  are  given  by 
Latreille  in  the  '  Regne  Animal : '  these  are  as  follows  : — Oalba, 
Eucnemis,  Adelocera,  Lissomus,  Chelonarium,  Throscus,  Cerophytum, 
Cryptostoma,  Nematodes,  Jlemeripus,  Stenicera,  Elater  (proper),  and 
Camphylus.  These  genera  are  divided  by  Latreille  into  two  sections, 
in  the  first  of  which  the  antennae  are  lodged  (when  the  insect  is  at 
rest)  within  two  grooves  situated  on  the  under  side  of  the  thorax. 

This  section  includes  the  first  six  genera. 

The  genus  Galba  (Latreille)  has  the  antennae  filiform,  and  received 
into  two  grooves  situated  directly  under  the  lateral  margin  of  the 
thorax ;  the  joints  of  the  tarsi  are  simple  ;  the  thorax  is  convex  ;  the 
mandibles  are  terminated  by  a  simple  point ;  the  maxilla)  are  furnished 
with  a  single  small  lobe ;  the  terminal  joint  of  the  palpi  is  globular, 
and  the  body  is  nearly  cylindrical.    The  species  are  all  from  Brazil. 

The  genus  Eucnemis  (Ahrens)  differs  from  Oalba  chiefly  in  having 
the  mandibles  bifid  at  the  apex,  the  maxillae  terminated  by  two 
lobes,  the  terminal  joint  of  the  palpi  securiform,  and  the  body 
nearly  elliptical.  Species  of  this  genus  are  found  in  Europe  and  North 
America. 

Adelocera  (Latreille). — Here  the  antennae  are  filiform ;  the  joints  of 
the  tarsi  are  simple,  and  the  anterior  legs,  when  contracted,  are  received 
into  lateral  cavities  in  the  under  part  of  the  thorax. 

Lissomus  (Dalman). — The  species  of  this  genus  have  little  cushion- 
like lobes  on  the  under  side  of  each  joint  of  the  tarsi. 

In  the  genus  Chelonarium  (Fabricius)  the  form  approaches  to  an 
oval,  the  second  and  third  joints  of  the  antennae  are  larger  than  the 
following,  and  of  a  flattened  form,  and  these  alone  are  received  into 
the  sternal  grooves.  The  head  is  almost  hidden  by  the  thorax,  which 
is  semicircular,  and  the  anterior  legs  are  larger  than  the  rest.  All  the 
species  are  from  South  America. 

Throscus  (Latreille). — This  genus  is  readily  distinguished  by  the 
antennae  being  terminated  by  a  three-jointed  knob  ;  the  penultimate 
joint  of  each  tarsus  is  bifid  ;  the  mandibles  are  simple. 

The  species  of  Throscus  are  very  minute.  T.  dermestoides,  an  insect 
not  uncommon  in  this  country,  is  about  one-eighth  of  an  inch  in 
length,  of  a  brown  colour,  and  obscurely  covered  with  an  ashy  pubes- 
cence. 

The  second  section  of  the  Elaterida  comprises  those  species  in  which 
the  antennae  are  free,  or  not  lodged  within  grooves  on  the  under  part 
of  the  thorax. 

Cerophytum  (Latreille). — The  principal  characters  of  this  genus  are: — 
Terminal  joint  of  the  palpi  larger  than  the  following,  and  almost  securi- 
form ;  tarsi  with  the  four  basal  joints  short  and  triangular,  the  penul- 
timate joint  bilobed  ;  antennae  serrated  in  the  female,  and  in  the  mal' 
branched  internally. 

The  C.  Elaleroides  (Latreille),  an  European  species,  affords  an  exanj 
pie  of  this  genus. 

Cryptostoma  (Dejean). — Tarsi  simple,  small,  and  slender;  anterior 
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extremity  of  the  presternum  projecting  beneath  the  head  ;  the  apex 
of  the  third  and  seven  following  joints  of  the  antennae  prolonged ; 
mandibles  unidentate  ;  maxillae  with  a  singie  lobe  ;  palpi  very  short. 

C.  denticornis  (Latreille).  the  only  species  known,  is  from  Cayenne. 

Nematodes  (Latreille). — Body  nearly  linear ;  antennae  with  the  basal 
joint  elongated ;  each  of  the  five  following  joints  in  the  form  of  a 
reversed  cone  ;  the  remaining  joints  almost  perfoliate,  with  the  excep- 
tion of  the  last,  which  is  oval. 

Species  of  this  genus  have  been  found  in  Europe  and  North 
America. 

Hemeripus  ^Latreille). — In  this  genus  the  parts  of  the  mouth  are 
exposed,  that  is,  not,  as  in  the  last  two  genera,  hidden  by  the  project- 
ing process  of  the  praesternum  ;  the  antennae  are  flabellate  at  the  apex 
in  the  males. 

All  the  species  of  this  genus  are  extra-European. 

In  the  genus  Ctenicera  (Latreille),  the  antennae  are  pectinated  in  the 
males,  and  deeply  serrated  in  the  females. 

The  C.  pectinicarnis,  an  insect  common  in  some  parts  of  this  country, 
affords  an  example  of  this  genus.  The  species  is  rather  more  than 
half  an  inch  in  length,  and  of  a  brilliant  metallic  green  or  copper-like 
colour  :  the  female  is  larger  and  broader  than  the  male. 

In  the  genus  Elater,  as  now  restricted,  the  antennoa  are  simply 
serrated.  , 

The  E.  ceneus  of  Linnaeus  will  serve  to  illustrate  this  genus.  This 
species,  which  is  common  in  some  parts  of  England,  is  generally  found 
under  stones  on  hills  of  but  little  elevation,  and  which  are  more  or 
less  covered  with  heath.  It  is  about  three-quarters  of  an  inch  in 
length,  and  most  commonly  of  a  brilliant  green  colour;  some  speci- 
mens however  are  blue,  and  others  are  of  a  brassy  or  bronze  hue. 

The  E.  noctilucus,  according  to  Latreille,  also  belongs  to  this  genus. 
This  species  is  well  known  in  South  America,  where  it  is  called  the 
Fire-Fly.*  It  is  rather  more  than  an  inch  in  length,  of  a  brown 
colour,  and  covered  with  an  ashy  down  :  on  each  side  of  the  thorax 
there  is  a  round  glossy  yellow  spot.  These  spots  emit  by  night  a 
light  so  brilliant  as  to  enable  a  person  to  read  by  it,  and  it  is  a  com- 
mon practice  to  place  several  of  the  insects  together  in  a  glass  jar  or 
bottle  for  this  purpose.  This  insect  (with  upwards  of  twenty  other 
species,  all  of  which  emit  light  by  night)  is  now  included  in  Illiger's 
genu3  Pyrophorus.  The  species  of  this  genus  are,  some  of  them,  from 
each  of  the  following  localities  : — Brazil,  Peru,  Buenos  Ayres,  Chili, 
Cuba,  St.  Domingo,  and  Guyana. 

In  the  genus  Campylus  (Fischer)  the  eyes  are  more  prominent  than 
in  the  other  Elateridce,  and  the  head  is  protruded  from  the  thorax  ; 
the  antennae  are  inserted  beneath  a  frontal  projection  on  each  side,  and 
the  body  is  long  and  almost  linear. 

One  species  of  this  genus  is  found  in  England,  the  C.  dispar,  which  is 
of  a  yellowish  colour.  In  some  specimens  the  head,  legs,  and  antennoa 
are  black,  and  sometimes  the  elytra  are  black  with  a  broad  pale  margin. 

ELATERIUM.  [Momordica.] 

ELATINA'CEiE,  Water-Peppers,  a  natural  order  of  Plants  be- 
longing to  Lindley's  Calycose  group  of  Polvpetalous  Exogens.  The 
sepals  are  3-5,  distinct,  or  slightly  connate  at  the  base ;  the  petals 
hypogynous,  alternate  with  the  sepals ;  the  stamens  hypogynous, 
usually  twice  as  numerous  as  the  petals ;  the  ovary  with  from  3  to  5 
cells,  an  equal  number  of  styles,  and  capitate  stigmas ;  the  fruit 
capsular,  3-5  celled,  with  the  valves  alternate  with  the  septa,  which 
usually  adhere  to  a  central  axis  ;  the  seeds  numerous,  with  a  straight 
embryo,  whose  radicle  is  turned  to  the  hilum,  and  little  albumen. 
The  species  belonging  to  this  order  are  annual  plants  with  fistulous 
rooting  stems,  and  opposite  stipulate  leaves,  inhabitants  of  marshy 
places. 

This  order  is  nearly  allied  to  Caryophyllacece,  from  which  it  has 
been  separated  by  Cambessedes,  on  account  of  the  different  organi- 
sation of  the  seeds,  capsules,  and  stigmas.  It  agrees  with  ffypericacece 
in  many  points,  and  especially  in  possessing  receptacles  for  resinous 
secretions,  but  differs  in  having  a  persistent  central  axis  in  the  fruit, 
definite  stamens,  and  so  forth.  The  species  are  found  in  marshy 
places  and  under  water  in  all  parts  of  the  globe.  Cambessedes 
arranged  three  genex-a  in  this  order  : — 

1.  Merimcea  (named  in  honour  of  Prospero  Merimes,  an  old 
botanist),  with  a  5-parted  calyx;  5  petals;  10  stamens;  5  styles;  a 
5-valved,  5-celled,  many-seeded  capsule,  the  valve  separating,  and 
bent  in  at  the  margins  so  as  to  constitute  dissepiments.  This  is  a 
South  American  genus,  of  which  but  one  species,  M.  arenarioides,  a 
native  of  Brazil,  has  been  described. 

2.  Bergia  (after  Peter  Jonas  Bergius,  professor  of  natural  history 
at  Stockholm,  and  author  of  several  works  on  botany),  with  a  5-parted 
calyx;  5  petals;  5  styles  approximate ;  the  capsule  5-valved,  5-celled 
from  the  edges  of  the  cell  being  bent  inwards.  There  are  four 
species ;  one  is  a  native  of  Egypt,  one  of  Java,  one  of  the  East  Indies, 
and  one  of  the  Cape  of  Good  Hope. 

3.  Elatine,  with  a  calyx  3-4-parted ;  3-4  petals ;  3-4  or  6-8 
stamens;  3-4  styles;  the  capsules  3-4-celled,  many-seeded,  the  seeds 
cylindrical,  terete,  straight  or  bent.  There  are  five  species  of  this 
genus. 

*  Other  insects  having  the  same  power  of  emitting  a  light  by  night  are 
undoubtedly  confounded  with  the  present  species  under  the  name  of  the 
Fire-Fly. 
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E.  Hydropiper,  Water-Pepper,  has  opposite  leaves  shorter  then  their 
petioles,  the  flowers  stalked  or  nearly  sessile,  with  8  stamens  and  4 
ovate  petals ;  the  capsule  roundish,  depressed,  4-celled,  the  seeds  bent 
almost  double,  pendulous,  four  in  each  cell.  It  has  rose-coloured 
flowers.  It  grows  under  water,  and  is  very  common  in  ground 
subject  to  inundations  throughout  France.  It  is  a  very  rare  plant  in 
Great  Britain,  and  has  been  found  only  in  Wales  and  Ireland.  E. 
hexandra  is  a  minute  plant  having  6  stamens.  It  forms  small  matted 
tufts  under  water,  and  is  common  in  France,  but  rare  in  Great  Britain. 
E.  tripetala  of  Smith  is  identical  with  this  species.  E.  triandra  has 
been  found  in  the  neighbourhood  of  Ratisbon.  E.  alsinastrum,  is 
found  near  Paris. 

In  addition  to  the  above  genera,  Tetradiclis,  Anatropa,  and  Tridia 
are  now  enumerated.    There  are  6  genera  and  22  species. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Kan.  Brit.  Bot.) 

ELATINE.  [Elatinace*:.] 

ELCAJA,  an  Arabian  Plant,  whose  fruit  is  said  to  possess  emetic 
properties.  Botanists  call  it  Trichilia  emetica.  Forskahl  describes  it 
as  a  large  tree,  with  villous  shoots,  pinnated  leaves,  with  entire  oval- 
oblong  pedicellate  leaflets,  clustered  flowers  with  5  greenish-yellow 
petals,  10  monad elphous  stamens,  and  a  downy  capsular  fruit  about 
an  inch  long,  with  3  valves,  3  angles,  and  3  cells,  having  2  plano- 
convex seeds  in  each  cell.  The  tree  is  said  to  be  called  Roka,  and 
to  be  common  on  the  mountains  of  Yemen.  The  fruit  is  sold  at  Beit 
el  fakih,  for  mixing  with  fragrant  materials  with  which  the  Arab 
women  wash  their  hair.  The  fruit  called  'Djour  elkai'  is  reputed 
an  emetic.  The  ripe  seeds  mixed  with  Sesamum  oil  are  formed  into 
an  ointment  as  a  cure  for  the  itch. 

ELDER-TREE.  [Sambucus.] 

ELECAMPANE.  [Inula.] 

ELECTRA.  [Cellaeijea.] 

ELECTRIC-EEL.  [Electricity  op  Organic  Beings.] 
ELECTRICITY  OF  ORGANIC  BEINGS.  Plants  and  animals 
under  certain  circumstances  are  known  to  exhibit  electrical  pheno- 
mena. These  however  are  not  so  constant  or  frequent  as  is  sometimes 
imagined.  Considering  the  connection  that  is  now  known  to  exist 
between  the  great  forces  of  nature,  as  Light,  Heat,  Chemical  Action, 
and  Electricity,  it  is  perhaps  matter  of  surprise  that  so  few  electrical 
phenomena  are  exhibited  by  organised  bodies. 

In  Plants  it  appears  that  during  growth  electricity  is  developed. 
Pouillet  filled  several  pots  with  earth,  and  placed  in  them  different 
kimls  of  seeds,  and  then  insulated  them.  During  the  process  of  ger- 
mination no  electric  disturbance  was  discovered,  but  when  the  seeds 
began  to  sprout  a  gold-leaf  electrometer  had  its  leaves  separated  at 
least  half  an  inch  from  each  other.  Pouillet  concludes  that  the  vege- 
tation on  the  surface  of  the  earth  must  produce  a  vast  amount  of 
electricity,  and  be  an  active  cause  of  its  phenomena  in  the  atmosphere. 
Other  observers  have  found  that,  by  placing  wires  in  the  bark  and 
pith  of  a  growing  tree,  they  have  obtained  decided  indications  of  the 
presence  of  a  galvanic  current.  These  exhibitions  of  electric  disturb- 
ance are  undoubtedly  dependent  on  the  chemical  changes  going  on  in 
the  plant,  and  this  is  one  of  the  many  instances  in  which  we  find  one 
force  in  nature  representing  another.  Under  the  influence  of  heat  and 
light  the  chemical  and  attractive  forces  are  brought  into  play,  and  the 
motile  force  of  the  growth  of  the  plant  as  well  as  electrical  phenomena 
are  the  result. 

In  the  Animal  Kingdom  the  same  indications  of  the  presence  of 
electricity  is  afforded  during  the  activity  of  the  vital  functions. 
Matteucci  has  observed  a  considerable  deflection  of  the  galvanometer 
when  wires  were  connected  with  it  passing  from  the  liver  and  stomach 
of  a  rabbit.  Other  experimenters  have  obtained  similar  results.  It 
has  been  supposed  that  these  phenomena  were  due  to  the  chemical 
changes  going  on  in  the  body  of  the  animal,  but  they  cease  on  the 
death  of  the  animal.  Free  electricity  is  excited  by  the  movements 
of  the  human  body.  This  is  made  evident  by  rubbing  the  feet  on  a 
woollen  rug,  when,  on  applying  the  hand  to  a  gold  leaf  electrometer, 
the  presence  of  electric  disturbance  is  indicated.  Some  persons  are 
more  liable  to  this  development  than  others ;  and  Dr.  Carpenter  says 
there  are  persons  "  who  scarely  ever  pull  off  artices  of  dress  which 
have  been  worn  next  the  skin  without  sparks  and  a  crackling  noise 
being  produced,  especially  in  dry  weather." 

Recent  experiments  of  Matteucci  and  Du  Bois-Raymond  have  shown 
not  only  that  free  electricity  is  developed  in  animal  bodies,  but  that 
there  is  a  true  galvanic  current  both  in  the  muscles  and  nerves. 
Galvani  attributed  the  movements,  first  observed  by  his  wife,  induced 
in  a  frog's  leg  by  plates  of  copper  and  zinc,  to  a  purely  animal  actiou. 
Volta  shewed  that  the  movements  observed  by  Galvani  were  dependent 
on  the  chemical  action  developed  in  the  metals.  Matteucci  observed 
the  peculiar  sensibility  of  the  nerves  and  muscles  of  the  frog  to  gal- 
vanic action,  and  made  use  of  the  leg,  prepared  as  a  galvanometer,  in 
many  of  his  experiments.  The  mode  of  using  it  was  simply  to  take 
the  leg  of  a  recently-killed  frog  with  the  crural  nerve  dissected  out  of 
the  body,  but  remaining  in  connection  with  it.  The  leg  was  then 
inclosed  in  a  glass  tube  covered  with  an  insulating  varnish,  and  the 
nerve  allowed  to  hang  freely  at  its  open  end.  When  two  points  of 
the  nerve  thus  prepared  are  brought  in  contact  with  any  two  sub- 
stances in  a  different  electrical  state,  the  muscles  of  the  frog's  leg  are 
thrown  into  contraction.    By  this  1  gal vanscopic  frog'  Matteucci  was 
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able  to  detect  currents  of  electricity  in  the  muscles  of  animals,  by 
cutting  into  them  and  placing  one  extremity  of  the  nerve  deep  in  the 
wound  and  the  other  at  its  lips.  The  experiments  of  Matteucci  were 
followed  up  by  Du  Bois-Raymond,  who  has  arrived  at  the  following 
conclusions : — 1.  That  galvanic  currents  may  be  observed  in  any  limb 
of  any  animal  whether  cold  or  warm-blooded.  These  currents  in  some 
limbs  are  directed  downwards,  in  others  upwards.  They  are  of  dif- 
ferent intensity  in  different  limbs  ;  but  their  intensity  and  direction 
are  always  the  same  in  the  same  limb  of  different  individuals  of  the 
same  species.  2.  The  electro-motive  action  on  which  these  currents 
depend  does  not  arise  from  the  contact  of  heterogeneous  tissues,  as 
Volta  supposed ;  for  the  different  tissues,  the  nerves,  muscles,  and 
tendons,  in  an  electric  point  of  view,  are  quite  homogeneous.  3.  These 
currents  are  produced  by  the  muscles.  If  any  undissected  muscle  of 
any  animal  be  brought  into  the  circuit  longitudinally,  it  generally 
exhibits  an  electro-motive  action,  the  direction  of  which  depends  on 
the  position  of  the  muscle.  The  current  of  the  whole  limb  is  nothing, 
but  the  resultant  of  the  partial  currents  which  are  engendered  by 
each  muscle  of  the  limb.  It  is  therefore  a  '  muscular  current.'  4.  The 
law  of  the  muscular  current  may  be  expressed  as  follows  :  "  Any  point 
of  the  natural  or  artificial  longitudinal  section  of  the  muscle  is  positive 
in  relation  to  any  point  of  the  natural  or  artificial  transverse  section." 
5.  By  means  of  the  above-meutioned  law  an  explanation  is  afforded  of 
the  muscular  current  appearing  in  one  instance  an  upward  one,  in 
another  a  downward  one,  which  occurs  according  as  the  upper  or  the 
under  of  the  two  transverse  sections  is  made  to  touch  one  of  the 
ends  of  the  galvanometer  wire,  whilst  the  other  end  is  applied  to  the 
longitudinal  section  of  the  muscle.  This  is  true  even  as  regards 
shreds  of  muscle  consisting  of  only  a  few  primary  fibres,  and  such  as 
only  admit  of  observation  by  the  microscope.  6.  The  nerves  are 
possessed  of  an  electro-motive  power  which  acts  according  to  the  same 
law  as  the  muscles.  Whilst  still  in  organic  connection  with  the 
muscles,  and  forming  part  of  a  circuit  in  which  the  muscles  give  rise 
to  a  current,  the  nerves  simply  play  the  part  of  an  inactive  conducting 
body,  provided  their  own  current  be  prevented  from  entering  the 
circuit. 

There  are  certain  animals  which  possess  the  power  of  accumulating 
electric  force  within  their  bodies,  and  of  discharging  it  at  will  in  a 
violent  form,  and,  with  the  exception  of  some  insects  and  Mollusca 
which  have  been  said  (though  this  is  doubtful)  to  communicate  sensible 
shocks,  these  animals  are  all  included  in  the  class  of  Fishes.  About 
seven  species  of  this  class,  belonging  to  five  genera,  are  known  to 
possess  electric  properties,  and  it  is  curious  that  these  genera  belong 
to  tribes  very  dissimilar  from  one  another,  and  that,  though  each  has 
a  limited  geographical  range,  one  species  or  other  is  found  in  almost 
every  part  of  the  world.  Thus,  the  three  species  of  Torpedo,  belong- 
ing to  the  Ray  tribe,  are  found  on  most  of  the  coasts  of  the  Atlantic 
and  Mediterranean,  and  sometimes  so  abundantly  as  to  be  a  staple 
article  of  food.  The  Gymnotus,  or  Electric  Eel,  is  confined  to  the 
rivers  of  South  America.  The  Silurus  (more  correctly  the  Mala- 
pttrurus),  which  approaches  more  nearly  to  the  Salmon  tribe,  occurs  in 
the  Niuer,  the  Senegal,  and  the  Nile.  The  Trichiurus,  or  Indian 
Sword-Fish,  is  an  inhabitant  of  the  Indian  Seas  ;  and  the  Tetraodon 
(one  of  a  genus  allied  to  the  Diodon,  or  Globe-Fish)  has  only  been  met 
with  on  the  coral  banks  of  Johanna,  one  of  the  Comoro  Islands. 
These  fishes  have  not  all  been  examined  with  the  same  degree  of 
attention,  but  it  seems  probable  that  the  phenomena  which  they 
exhibit,  and  the  structural  peculiarities  with  which  these  are  con- 
nected, are  essentially  the  same  throughout. 

The  peculiar  characteristic  of  all  is  the  power  of  giving,  to  any 
living  body  which  touches  them,  a  shock  resembling  in  its  effects  that 
produced  by  the  discharge  of  a  Leyden  jar.  This  is  of  very  variable 
intensity  in  different  species  and  individuals,  and  at  different  times. 
The  Gymnotus  will  attack  and  paralyse  horses,  as  well  as  kill  small 
animals ;  and  the  discharges  of  large  fish  (which  are  20  feet  long) 
sometimes  prove  sufficient  to  deprive  men  of  sense  and  motion.  The 
effects  of  the  contact  of  the  Torpedo  are  less  severe,  and  soon  pass  off; 
but  the  shock  is  attended  with  considerable  pain  when  the  fish  is 
vigorous.  The  electrical  organs  appear  to  be  charged  and  discharged 
to  a  certain  extent  at  the  will  of  the  animals.  Their  power  is  generally 
exerted  by  the  approach  of  some  other  animal,  or  by  some  external 
irritation  ;  but  it  is  not  always  possible  to  call  it  into  action,  even  in 
vigorous  individuals.  It  usually  diminishes  with  the  general  feeble- 
ness of  the  system,  though  sometimes  a  dying  fish  exerts  considerable 
power.  All  electrical  fishes  have  their  energy  exhausted  by  a  con- 
tinued series  of  discharges  ;  hence  it  is  a  common  practice  with  con- 
voys in  South  America  to  collect  a  number  of  wild  horses  and  drive 
them  into  the  rivers,  in  order  to  save  themselves,  when  they  pass, 
from  being  injured  by  the  fish.  If  excessively  exhausted,  the  animals 
may  even  die  ;  but  they  usually  recover  their  electrical  energy  after 
a  few  hours'  rest. 

The  Torpedo,  from  its  proximity  to  European  shores,  has  been  most 
frequently  made  the  subject  of  observation  and  experiment ;  and  the 
following  are  the  most  important  results  of  the  investigations  which 
have  been  made  upon  it  by  various  inquirers  : — That  the  shock 
received  by  the  organs  of  sensation  in  man  is  really  the  result  of  an 
electric  discharge,  has  now  been  fully  established.  Although  no  one 
has  ever  seen  a  spark  ernittted  from  the  body  of  one  of  the  fish,  it 


may  be  easily  manifested  by  causing  the  Torpedo  or  Gymnotus  to  send 
its  discharge  through  a  slightly  interrupted  circuit.  The  galvano- 
meter is  influenced  by  the  discharge  of  the  Torpedo,  and  chemical 
decomposition  may  be  effected  by  it,  as  well  as  magnetic  properties 
communicated  to  needles.  It  seems  essential  to  the  proper  reception 
of  the  shock,  that  two  parts  of  the  body  should  be  touched  at  the 
same  time,  and  that  these  two  should  be  in  different  electrical  states. 
The  most  energetic  discharge  is  procured  from  the  Torpedo  by  touch- 
ing the  back  and  belly  simultaneously,  the  electricity  of  the  dorsal 
surface  being  positive,  and  that  of  the  ventral  negative ;  and  by  this 
means  the  galvanometer  may  be  strongly  affected,  every  part  of  the 
back  being  positive  with  respect  to  every  part  of  the  opposite  surface. 
When  the  two  wires  of  the  galvanometer  are  applied  to  the  corre- 
sponding parts  of  the  two  sides  of  the  same  surface,  no  influence  is 
manifested ;  but,  if  the  two  points  do  not  correspond  in  situation, 
whether  they  be  both  on  the  back  or  both  on  the  belly,  the  index  of 
the  galvanometer  is  made  to  deviate.  The  degree  of  proximity  to 
the  electric  organ  appears  to  be  the  source  of  the  difference  in  the 
relative  state  of  different  parts  of  the  body ;  those  which  are  near  to 
it  being  always  positive  in  respect  to  those  more  distant.  Dr.  Davy 
found  that,  however  much  Torpedoes  were  irritated  through  a  single 
point,  no  discharge  took  place ;  and  he  states  that,  when  one  surface 
only  is  touched  and  irritated,  the  fish  themselves  appear  to  make  an 
effort  to  bring  the  border  of  the  other  surface,  by  muscular  contrac- 
tion, into  contact  with  the  offending  body  ;  and  that  this  is  even  done 
by  foetal  fish.  If  a  fish  be  placed  between  two  plates  of  metal,  the 
edges  of  which  are  in  contact,  no  shock  is  perceived  by  the  hands 
placed  upon  them,  since  the  metal  is  a  better  conductor  than  the 
human  body  ;  but  if  the  plates  be  separated,  and  while  still  in  contact 
with  the  opposite  sides  of  the  body,  the  hands  be  applied  to  them, 
the  discharge  is  at  once  rendered  perceptible,  and  it  may  be  passed 
through  a  line  formed  by  the  moistened  hands  of  two  or  more  persons, 
the  extremities  being  brought  into  relation  with  the  opposite  plates. 
The  electrical  phenomena  of  the  Gymnotus  are  essentially  the  same 
with  those  of  the  Torpedo  ;  but  the  opposite  electrical  states  are  found 
to  exist,  not  between  the  dorsal  and  ventral  surfaces,  but  between  the 
head  and  tail ;  so  that  the  shock  is  most  powerful  when  the  connec- 
tion is  formed  between  these  two  extreme  points. 

It  has  been  ascertained  by  experiment,  that  the  manifestation  of 
this  peculiar  power  depends  upon  the  integrity  of  the  connection 
between  the  nervous  centres  and  certain  organs  peculiar  to  electrical 
fishes.  In  the  Torpedo  the  electrical  organs  are  of  a  flattened  shape, 
and  occupy  the  front  and  sides  of  the  body,  forming  two  large  masses, 
which  extend  backwards  and  outwards  from  each  side  of  the  head. 
They  are  composed  of  two  layers  of  membrane,  between  which  is  a 
whitish  soft  pulp,  divided  into  columns  by  processes  of  the  membrane 
sent  off  so  as  to  form  partitions  like  the  cells  of  a  honeycomb  ;  the 
ends  of  these  columns  being  directed  towards  the  two  surfaces  of  the 
body.  The  columns  are  again  subdivided  horizontally  by  more 
delicate  partitions,  which  form  each  into  a  number  of  distinct  cells  ; 
the  partitions  are  extremely  vascular,  and  are  profusely  supplied  with 
nerves,  the  fibres  of  which  seem  to  break  up  into  minuter  fibrillae  to 
form  plexuses  upon  these  membranes.  The  fluid  contained  in  the 
electrical  organs  forms  so  large  a  portion  of  them,  that  the  specific 
gravity  of  the  mass  is  only  1'026,  whilst  that  of  the  body  in  general 
is  about  1'060  ;  and  from  a  chemical  examination  of  its  constituents, 
it  seems  to  be  little  else  than  water,  holding  one-tenth  part  of  albumen 
in  solution,  with  a  little  chloride  of  sodium.  The  electrical  organs  of 
Gymnotus  are  essentially  the  same  in  structure,  though  differing  in 
shape,  in  accordance  with  the  conformation  of  the  animal ;  they 
occupy  one-third  of  its  whole  bulk,  and  run  along  nearly  its  entire 
length ;  there  are  however  two  distinct  pairs,  one  much  larger  than 
the  other.  The  prisms  are  here  less  numerous,  but  are  much  longer ; 
for  they  run  in  the  direction  of  the  length  of  the  body,  a  difference 
which  is  productive  of  a  considerable  modification  of  the  character 
of  the  discharge.  In  the  Silurus  there  is  not  any  electrical  organ  so 
definite  as  those  just  described  ;  but  the  thick  layer  of  dense  cellular 
tissue,  which  completely  surrounds  the  body,  appears  to  be  subser- 
vient to  this  function ;  it  is  composed  of  tendinous  fibres  interwoven 
together,  and  of  an  albuminous  substance  contained  in  their  interstices, 
so  as  to  bear  a  close  analogy  with  the  cellular  partitions  in  the  special 
organs  of  the  Torpedo  and  Gymnotus.  The  organs  of  the  other  known 
electrical  fishes  have  not  yet  come  under  the  notice  of  any  anatomist. 

In  all  these  instances  the  electrical  organs  are  supplied  with  nerves 
of  very  great  size,  larger  than  any  others  in  the  same  animals,  and 
larger  than  any  nerve  in  other  animals  of  like  bulk.  They  all  arise  in 
the  Torpedo  from  a  ganglionic  mass  situated  behind  the  cerebellum, 
and  connected  with  the  medulla  oblongata,  to  which  the  name  of 
'  electric  lobe  '  has  been  given ;  the  first  two  of  them  issue  from  the 
cranium  in  close  proximity  with  the  fifth  pair,  and  have  been  regarded 
as  belonging  to  it,  although  their  real  origin  is  different ;  whilst,  from 
the  distribution  of  the  third  electrical  nerve  to  the  stomach,  after 
sending  its  principal  portion  to  the  electrical  organ,  it  would  seem 
analogous  to  the  eighth  pair  or  pneumogastric. 

The  electrical  nerves  in  the  Gymnotus  are  believed  to  arise  from  the 
spinal  marrow  alone  ;  and  those  of  the  Silurus  are  partly  intercostals 
and  partly  belong  to  the  fifth  pair.  The  integrity  of  the  nerves  is 
essential  to  the  lull  action  of  the  electrical  organs.    If  all  the  trunks 
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be  cut  on  one  side,  the  power  of  that  organ  will  be  destroyed,  but 
that  of  the  other  may  remain  uninjured.  If  the  nerves  be  partially 
destroyed  on  either  or  both  sides,  the  power  is  retained  by  the  portion 
of  the  organs  still  in  connection  with  the  centres.  The  same  effects 
are  produced  by  tying  the  nerves  as  by  cutting  them.  Even  slices  of 
the  organ  entirely  separated  from  the  body,  except  by  a  nervous 
fibre,  may  exhibit  electrical  properties.  Discharges  may  be  excited 
by  irritation  of  the  brain  when  the  nerves  are  entire,  or  of  the  part  of 
the  divided  trunk  distributed  on  the  organ  ;  but  on  destroying  the 
electric  lobe  of  the  brain  the  electric  power  of  the  animal  ceases 
entirely,  although  all  the  other  ganglionic  centres  may  be  removed 
without  impairing  it.  It  is  remarkable  however  that  after  the  section 
of  the  electrical  nerves  Torpedoes  appear  more  lively  than  before  the 
operation,  and  actually  live  longer  than  others  not  so  injured,  which 
are  excited  to  discharge  frequently.  Poisons  which  act  violently  on 
the  nervous  system  have  a  striking  effect  upon  the  electrical  mani- 
festations of  these  fish  ;  thus,  two  grains  of  muriate  of  morphia  were 
found  by  Matteucci  to  produce  death  after  about  ten  minutes,  during 
which  time  the  discharges  were  very  numerous  and  powerful ;  and 
strychnia  also  excited  powerful  discharges  at  first,  succeeded  by 
weaker  ones,  the  animals  dying  in  violent  convulsions.  When  the 
animals  were  under  the  influence  of  strychnia  it  was  observed  that 
the  slightest  irritation  occasioned  discharges  ;  a  blow  given  to  the 
table  on  which  the  animal  was  placed  being  sufficient  to  produce  this 
effect.  If  the  spinal  cord  were  divided  however,  no  irritation  of  the 
parts  situated  below  the  section  called  forth  a  shock.  It  has  also 
been  ascertained  by  Matteucci  that  the  electric  power  is  suspended 
when  the  Torpedo  is  plunged  into  water  at  32°,  and  is  recovered 
again  when  it  is  immersed  in  water  of  a  temperature  from  58°  to  68° ; 
and  that  this  alternation  may  be  repeated  several  times  upon  the 
same  fish.  But  if  the  temperature  be  raised  to  86°  the  Torpedo  soon 
ceases  to  live,  and  dies  while  giving  a  great  number  of  violent 
discharges.  (Carpenter.) 

From  these  facts  it  is  evident  that  the  electric  force  is  developed 
as  the  result  of  nervous  agency.  From  this  it  has  been  sometimes 
hastily  inferred  that  the  electric  and  nervous  forces  are  identical. 
This  however  is  not  more  probable  than  that  the  contractile  force  of 
the  muscles  is  identical  with  the  nervous  force.  The  best  explanation 
of  the  phenomena  appears  to  be  the  correlation  of  these  forces. 
They  are  convertible  forces,  the  one  being  capable  of  generating  the 
other;  the  force  generated  being  always  the  representative  of  the 
force  generating  it.  The  uses  of  these  electric  organs  it  is  somewhat 
difficult  to  explain.  The  Gymnotus  eats  very  few  of  the  fishes  which 
it  kills  by  its  shocks,  and  this  is  the  case  with  the  Torpedoes.  Dr. 
John  Davy  conjectures  that  the  electric  discharges  decompose  the 
water,  and  supplying  oxygen  assist  in  respiration.  Dr.  Carpenter 
suggests  that  this  peculiar  action  may  assist  the  digestion  of  the  fish, 
as  animals  killed  by  electricity  are  more  digestible.  The  electrical 
condition  of  the  animal  itself  he  also  thinks  may  conduce  to  the  easy 
digestion  of  its  food. 

(Carpenter,  Principles  of  Physiology,  General  and  Comparative; 
Professor  Matteucci,  Electro-Physiological  Researches;  Philosophical 
Transactions,  1850 ;  Matteucci,  Lectures  upon  the  Physical  Phenomena 
of  Living  Beings,  translated  by  Pereira ;  Du  Bois-Raymond,  On  Mat- 
teucci's  Letter  to  Dr.  Bence  Jones,  editor  of  Dr.  Du  Bois-Raymond's 
Researches  in  Animal  Electricity  ;  H.  Bence  Jones,  Abstract  of  JDu  Bois- 
Raymnnd's  Researches  in  Animal  Electricity.) 

ELENCHUS.  [Rhipipteba.] 

ELEO'CHARIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Cyperacew  and  the  tribe  Scirpece.  It  has  fertile  glumes,  the  lower- 
most layer  with  one  or  two  of  the  lowest  empty ;  3-6  bristles.  The 
nut  compressed,  crowned  with  the  persistent  dilated  base  of  the  style. 
There  are  3  species  of  this  genus,  known  by  the  name  of  Spike-Rushes, 
found  in  Great  Britain. 

E.  palusti-is  has  a  creeping  root,  and  the  stem  clothed  with  mem- 
branous obtusely-truncate  sheaths :  it  grows  in  marshy  places,  forming 
sometimes  a  large  proportion  of  the  peat  found  in  bogs.  E.  multi- 
caulis  has  slightly  creeping  roots,  with  the  stem  clothed  with 
obliquely  truncate  rather  acute  sheaths.  E.  acicularis  has  a  fibrous 
root,  and  numerous  slender  erect  stems,  and  very  small  spikes.  It  is 
found  in  damp  places  upon  heaths. 

(Babington,  Manual  of  British  Botany.) 

ELEOTRAGUS.  [AntilopejE.] 

ELEOTRIS,  a  genus  of  Acanthopterygious  Fishes  belonging  to 
the  family  Gobiodce.  Like  the  Gobies  the  species  have  flexible  spines 
in  the  first  dorsal  fin,  and  an  appendage  behind  the  vent,  but  they 
have  the  ventral  fins  separate  and  six  gill-rays.  The  species  are  inha- 
bitants of  the  fresh  waters  of  warm  countries,  and  conceal  themselves 
in  the  mud. 

E.  dormatrix,  the  Sleeper,  is  a  large  fish.  It  is  found  in  the  West 
Indian  marshes.  Other  species  have  been  found  in  Africa,  India,  and 
the  Mediterranean. 

ELEPHANT  (in  Latin  Elephas  and  Elepkantus,  in  Greek  'EAtyas, 
in  Spanish  EXefo.nte,  in  Italian  Elefante,  in  French  Elephant,  in  German 
Elephant,  in  Dutch  Olyphant),  the  name  of  the  well-krown  genus 
which  forma  the  only  living  type  of  the  family  of  true  Proboscidians, 
or  Pachydermatous  Mammifers  with  a  Proboscis  and  Tusks.  It  is 
the  largest  of  existing  terrestrial  animals. 


The  Proboscis  or  Trunk,  from  which  the  name  of  the  family  is 
derived,  demands  some  attention  previous  to  our  inquiry  into  the 
rest  of  the  structure,  habits,  and  history  of  the  Elephants. 

The  great  size  of  the  alveoli  necessary  for  the  lodgment  of  the  tusks 
renders,  as  Cuvier  observes,  the  upper  jaw  so  high  and  shortens  the 
nasal  bones  to  such  a  degree,  that  in  the  skeleton  the  nostrils  are 
placed  towards  the  upper  part  of  the  face  ;  but  in  the  living  animal 
they  are  prolonged  into  a  cylindrical  trunk  or  proboscis  composed  of 
thousands  *  of  small  muscles  variously  interlaced,  so  as  to  bestow  on 
it  the  most  complicated  powers  of  mobility  in  all  the  varieties  of 
extension,  contraction,  and  motion  in  every  direction.  It  is  of  a 
tapering  sub-conical  form,  and  has  internally  two  perforations.  On 
the  upper  side  of  the  extremity,  immediately  above  the  partition  of 
the  nostrils,  is  an  elongated  process,  which  may  be  considered  as  a 
finger;  and  on  the  under  edge  is  a  sort  of  tubercle,  which  acts  as  an 
opposeable  point ;  in  short,  as  a  thumb.  Endowed  with  exquisite 
sensibility,  nearly  8  feet  in  length,  and  stout  in  proportion  to  the 
massive  size  of  the  whole  animal,  this  organ,  at  the  volition  of  the 
elephant,  will  uproot  trees  or  gather  grass — raise  a  piece  of  artillery 
or  pick  up  a  comfit — kill  a  man  or  brush  off  a  fly.  It  conveys  the 
food  to  the  mouth,  and  pumps  up  the  enormous  draughts  of  water, 
which  by  its  recurvature  are  turned  into  and  driven  down  the  capa- 
cious throat,  or  showered  over  the  body.  Its  length  supplies  the 
place  of  a  long  neck,  which  would  have  been  incompatible  with  the 
support  of  the  large  head  and  weighty  tusks.  A  glance  at  the  head 
of  an  elephant  will  show  the  thickness  and  strength  of  the  trunk  at 
its  insertion;  and  the  massy  arched  bones  of  the  face  and  thick 
muscular  neck  are  admirably  adapted  for  supporting  and  working 
this  powerful  and  wonderful  instrument. 

'he  following  cuts  will  convey  some  idea  of  the  form  and  action  of 
termination  of  the  proboscis  : — 


Anterior  extremities  of  the  trucks  of  male  (A)  and  female  elephants  (B). 


Action  of  anterior  extremity  of  proboscis  in  gathering  long  herbage. 


Mode  of  holding  herbage  -when  gatheied. 


«  Cuvier  gives  the  number  of  muscles  having  the  power  of  distinct  acli^  U 
it  far  short  of  40,000. 
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African  Elephant:  Incisors,     ;  Molars,—  —  10. 

0  4  ~ 

Asiatic  Elephant :  Incisors,  -  ;  Molars,  _  _  6. 

0  2 

Dentition  and  Osseous  Structure. — The  succession  of  molar  teeth  in 
the  elephants  takes  place  in  a  direction  from  behind  forwards ;  and 
the  tooth  last  developed  pushing  against  that  which  preceded  it,  and 
in  time  replacing  it,  gives  as  a  result  that  there  are  never  more  than 
two  molar  teeth  on  each  side  of  each  jaw,  and  that  sometimes  there  is 
only  one._  The  last  case  happens  immediately  after  the  shedding  of 
the  anterior  tooth,  which  has  been  pushed  out  by  its  successor,  and 
which,  in  its  turn,  is  to  be  replaced  in  like  manner.  This  succession 
happens^  many  times  during  the  life  of  the  animal,  and  Mr.  Corse 
noticed  it  eight  times  in  an  Asiatic  Elephant.  Now,  as  these  teeth 
sh  ow  their  anterior  extremity  first,  long  before  the  other  extremity 
appears,  and  as  they  begin  to  be  worn  down  anteriorly,  it  follows  that 
the  anterior  tooth,  when  it  is  shed,  is  infinitely  smaller  in  size  than  it 
once  was,  and  that  its  form  is  entirely  changed. 

In  the  molar  teeth  of  most  graminivorous  quadrupeds  there  is, 
besides  the  bony  substance  and  enamel,  a  third  component  part, 
differing  in  appearance  from  both  the  others,  but  resembling  the  bone 
more  than  the  enamel.  Blake  and  others  have  distinguished  this 
substance  by  the  name  of 'crusta  petrosa;'  Cuvier  calls  it  'cement.' 
The  distinction  of  these  three  substances  is  perhaps  better  seen  in 
the  molar  tooth  of  an  elephant  than  in  any  other  animal.  If  a  longi- 
tudinal vertical  section  be  made  and  the  surface  be  polished,  the 
crusta  petrosa  will  be  distinguished  by  a  greater  yellowness  and 
opacity,  as  well  as  by  a  uniformity  of  appearance,  there  being  no 
apparent  laminae  nor  fibres.  "  The  grinding  teeth  of  the  elephant," 
writes  Lawrence  in  his  'Additions'  to  Blumenbach,  "contain  the 
most  complete  intermixture  ot  tnese  three  substances,  and  have  a 
greater  proportion  of  crusta  petrosa  than  those  of  any  other  animal. 
The  pulp  forms  a  number  of  broad  fiat  processes  lying  parallel  to 
each  other,  and  placed  transversely  between  the  inner  and  outer 
laminae  of  the  alveoli.  The  bone  of  the  tooth  is  formed  on  these  in 
separate  shells,  commencing  at  their  loose  extremities  and  extending 
towards  the  basis,  where  they  are  connected  together.  The  capsule 
sends  an  equal  number  of  membranous  productions,  which  first  cover 
the  bony  shells  with  enamel  and  then  invest  them  with  crusta  petrosa, 
which  latter  substance  unites  and  consolidates  the  different  portions. 
The  bony  shells  vary  in  number  from  4  to  23,  according  to  the  size 
of  the  tooth  and  the  age  of  the  animal ;  they  have  been  described  under 
the  name  of  denticuli,  and  have  been  represented  as  separate  teeth  in 
the  first  instance.  It  must  however  be  remembered  that  they  are 
formed  on  processes  of  one  single  pulp.  When  the  crusta  petrosa  is 
completely  deposited,  the  different  denticuli  are  consolidated  together. 
The  bony  shells  are  united  at  the  base  to  the  neighbouring  ones ;  the 
investments  of  enamel  are  joined  injike  manner;  and  the  intervals 
are  filled  with  the  third  substance,  which  really  deserves  the  name 
bestowed  on  it  by  Cuvier  of  '  cement.'  The  pulp  is  then  elongated 
for  the  purpose  of  forming  the  roots  or  fangs  of  the  tooth.  From  the 
peculiar  mode  of  dentition  of  this  animal,  the  front  portion  of  the 
tooth  has  cut  the  gum  and  is  employed  in  mastication  before  the  back 
part  is  completely  formed ;  even  before  some  of  the  posterior  denti- 
culi have  been  consolidated.  The  back  of  the  tooth  does  not  appear  in 
the  mouth  until  the  anterior  part  has  been  worn  down  even  to  the 
fang.  A  horizontal  section  of  the  elephant's  tooth  presents  a  series 
of  narrow  bunds  of  bone  of  the  tooth,  surrounded  by  corresponding 
portions  of  enamel.  Between  these  are  portions  of  crusta  petrosa; 
and  the  whole  circumference  of  the  section  is  composed  of  a  thick 
layer  of  the  same  substance.  A  vertical  section  in  the  longitudinal 
direction  exhibits  the  processes  of  bone  upon  the  different  denticuli, 
running  up  from  the  fangs  ;  a  vertical  layer  of  enamel  is  placed  before 
and  another  behind  each  of  these.  If  the  tooth  is  not  yet  worn  by 
mastication,  the  two  layers  of  enamel  are  continuous  at  the  part 
where  the  bone  terminates  in  a  point;  and  the  front  layer  of  one 
denticulus  is  continuous  with  the  back  layer  of  the  succeeding  one, 
at  the^  root  of  the  tooth.  Crusta  petrosa  intervenes  between  the 
ascending  and  descending  portions  of  the  enamel.  As  the  surface  of 
the  tooth  is  worn  down  in  mastication,  the  processes  of  enamel, 
resisting  by  their  superior  hardness,  form  prominent  ridges  on  the 
grinding  surface,  which  must  adapt  it  excellently  for  bruising  and 
comminuting  any  hard  substance.  The  grinding  bases,  when  worn 
sufficiently  to  expose  the  enamel,  in  the  Asiatic  species,  represent 
flattened  ovals  placed  across  the  tooth.  In  the  African  they  form  a 
series  of  lozenges,  which  touch  each  other  in  the  middle  of  the  tooth." 
In  the  Museum  of  the  Royal  College  of  Surgeons  are  a  series  of  pre- 
parations (Nos.  350  to  354,  both  inclusive)  illustrative  of  the  structure 
and  physiology  of  the  molar  teeth  of  elephants,  preceded  by  an 
interesting  extract  from  the  Hunterian  MS.  Catalogue.  No.  275  B 
is  a  portion  of  the  caementum  of  an  elephant's  grinder,  which  has  been 
steeped  in  an  acid,  dried,  and  preserved  in  oil  of  turpentine,  for  the 
purpose  of  showing  the  proportion  of  animal  matter  which  it  contains. 

Nos.  262  to  264,  both  inclusive,  show  the  interarticular  ligamentous 
substance  from  the  joint  of  the  lower  jaw  of  the  elephant,  and  the 
adaptation  of  the  structure1  for  applying  two  convex  surfaces  to  each 
other. , 


Teeth  of  African  Elephant.  From  F.  Cuvier. 
«,  Upper  jaw ;  b,  lower  jaw ;  c,  original  state  of  the  tooth  when  the  laminte 
which  compose  it  arc  free  ;  d,  the  laminae  as  they  are  attached  in  parallels  one 
to  the  other  by  the  cortical  substance  in  a  subsequent  state  of  dentition,  but 
before  the  crown  of  the  tooth  has  been  worn  by  mastication,  and  when  it  only 
presents  on  its  surface  blunt  tubercles. 


Teeth  of  Asiatic  Elephant.  From  F.  Cuvier. 
a.  Upper  molar  tooth ;  b,  lower  molnr  tooth. 
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More  than  one  mol.ir  tooth  and  part  of  another  are  never  to  be  seen 
through  the  gum  in  the  Elephant.  When  the  anterior  tooth  is  gradu- 
ally worn  away  by  mastication,  the  absorption  of  its  fangs  and  alveolus 
takes  place,  while  the  posterior  tooth  advances  to  occupy  its  position  ; 
then  comes  a  third  to  take  the  place  of  the  second  tooth,  which  under- 
goes the  same  process,  and  so  on,  as  we  have  stated,  for  at  least  eight 
times.  Each  succeeding  tooth  is  larger  than  its  predecessor.  Thus,  the 
first,  or  milk-grinder,  which  cuts  the  gum  soon  after  birth,  has  but 
four  transverse  plates  (denticuli) ;  the  second  is  composed  of  eight  or 
nine,  and  appears  completely  when  the  animal  is  two  years  old  ;  the 
third  consists  of  twelve  or  thirteen,  and  comes  at  the  age  of  six  years  ; 
and  in  the  fourth  up  to  the  eighth  grinder  both  inclusive,  the  number 
of  plates  varies  from  fifteen  to  twenty-three.  It  would  seem  that  every 
new  tooth  takes  at  least  a  year  more  for  its  formation  than  its  prede- 
cessor. As  the  tooth  advances  gradually,  a  comparatively  small  por- 
tion only  is  through  the  gum  at  once.  A  molar  tooth,  composed  of 
twelve  or  fourteen  plates,  shows  only  two  or  three  of  these  through 
the  gum,  the  others  being  imbedded  in  the  jaw,  and  in  fact  the  tooth 
is  complete  anteriorly,  where  it  is  required  for  mastication,  while  pos- 
teriorly it  is  very  incomplete.  As  the  laminae  advance,  they  are  suc- 
cessively perfected.  An  elephant's  molar  tooth  is  therefore  never  to 
be  seen  in  a  perfect  state  ;  for  if  it  is  not  worn  at  all  anteriorly,  the 
posterior  part  is  not  formed,  and  the  fangs  are  wanting  :  nor  is  the 
structure  of  the  back  part  of  the  tooth  perfected  until  the  anterior 
portion  is  gone. 

Elephants  have  no  canine  teeth,  but  in  the  upper  jaw  there  are  two 
incisors,  better  known  by  the  name  of  tusks.  These  enormous  weapons 
are  round,  arched,  and  terminate  in  a  point ;  and  their  capsule  is 
always  free,  so  that  the  tusk  continues  to  grow  as  long  as  the  animal 
lives.  The  structure  of  the  ivory  of  which  it  is  composed  differs  from 
other  tusks  ;  and  a  transverse  section  presents  stria?  forming  the  arc 
of  a  circle  from  the  centre  to  the  circumference,  and,  in  crossing  each 
other,  curvilinear  lozenges  which  occupy  the  whole  surface.  The 
tusk  is  hollow  within  for  a  great  part  of  its  length,  and  the  cavity 
contains  a  vascular  pulp,  which  supplies  successive  layers  internally 
as  the  tusk  is  worn  down  externally.  Blumenbach,  in  his  '  Compara- 
tive Anatomy,'  observes,  that  not  to  mention  other  peculiarities  of 
ivory,  which  have  induced  some  modern  naturalists  to  consider  it  as 
a  species  of  horn,  the  difference  between  its  structure  and  that  of  the 
bone  of  teeth  is  evinced  in  the  remarkable  pathological  phenomenon 
resulting  from  balls  with  which  the  animal  has  been  shot  when 
young  being  found,  on  sawing  through  the  tooth,  imbedded  in  its 
substance  in  a  peculiar  manner.  Haller  employed  this  fact,  both  to 
refute  Duhamel's  opinion  of  the  formation  of  bones  by  the  periosteum, 
like  that  of  wood  by  the  bark  of  a  tree,,  as  well  as  to  prove  the  con- 
stant renovation  of  the  hard  parts  of  the  animal  machine.  It  is  still 
more  important  in  explanation  of  that  '  nutritio  ultra  vasa,'  which  is 
particularly  known  through  the  Petersburgh  prize  dissertation.  Blu- 
menbach farther  states  that  the  fact  above  mentioned  may  be  seen  in 
Buffon  (4to.  ed.,  torn.  xi.  p.  161);  in  Galandat  'Over  de  Olyphants 
Tanden ; '  in  the  '  Verhandelingen  der  Genootsch,  te  Vlissingen,' 
torn.  ix.  p.  852  ;  and  in  Bonn.  '  Descr.  Thesauri  Hoviani,'  p.  146.  In 
all  these  cases,  according  to  Blumenbach,  the  balls  were  of  iron  ;  and 
he  adds  that  he  possesses  a  similar  specimen.  In  the  cases  we  have 
seen,  the  balls  were  also  of  iron.  "  But,"  continues  Blumenbach, 
"there  is  a  still  more  curious  example  in  my  collection,  of  a  leaden 
bullet  contained  in  the  tusk  of  an  East  Indian  elephant,  which  must 
have  been  equal  in  size  to  a  man's  thigh,  without  having  been  flattened. 
It  lies  close  to  the  cavity  of  the  tooth  ;  its  entrance  from  without  is 
closed,  as  it  were,  by  means  of  a  cicatrix  ;  and  the  ball  itself  is  sur- 
rounded apparently  by  a  peculiar  covering.  The  bony  matter  has 
been  poured  out  on  the  side  of  the  cavity  in  a  stalactitic  form."  Upon 
this  Lawrence  well  remarks  that  the  facts  here  recounted  have  been 
sometimes  brought  forward  in  order  to  prove  the  vascularity  of  the 
teeth  .  a  doctrine  which  is  refuted  by  every  circumstance  in  the 
formation,  structure,  and  diseases  of  these  organs.  When  a  bullet 
has  entered  the  substance  of  the  body,  the  surrounding  lacerated  and 
contused  parts  do  not  grow  to  the  metal  and  become  firmly  attached 
to  its  surface,  but  they  inflame  and  suppurate  in  order  to  get  rid  of 
the  offending  matter.  "  If  the  ivory  be  vascular,"  asks  Mr.  Lawrence, 
"  why  do  not  the  same  processes  take  place  in  it  ?  "  "  We  can  explain 
very  satisfactorily,"  writes  Mr.  Lawrence  in  continuation,  "  how  a 
bullet  may  enter  the  tusk  of  an  elephant,  and  become  imbedded  in 
the  ivory  without  any  opening  for  its  admission  being  perceptible. 
These  tusks  are  constantly  growing  during  the  animal's  life  by  a 
deposition  of  successive  lamina?  within  the  cavity,  while  the  outer 
surface  and  the  point  are  gradually  worn  away ;  and  the  cavity  is 
filled  for  this  purpose  with  a  vascular  pulp,  similar  to  that  on  which 
teeth  are  originally  formed.  If  a  ball  penetrate  the  side  of  a  tusk, 
cross  its  cavity,  and  lodge  in  the  slightest  way  on  the  opposite  side, 
it  will  become  covered  towards  the  cavity  by  the  newly-deposited 
layers  of  ivory,  while  no  opening  will  exist  between  it  and  the  surface 
to  account  for  its  entrance.  If  it  have  only  sufficient  force  to  enter, 
it  will  probably  sink  by  its  own  weight  between  the  pulp  and  the 
tooth,  until  it  rests  at  the  bottom  of  the  cavity.  It  there  becomes 
suiTOunded  by  new  layers  of  ivory;  and  as  the  tusk  is  gradually 
worn  away  and  supplied  by  new  depositions,  it  will  soon  be  found  in 
the  centre  of  the  solid  part  of  the  tooth.    Lastly,  a  foreign  body  may 
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enter  the  tusk  from  above,  as  the  plate  of  bone  which  forms  its  socket 
is  thin  ;  if  this  descends  to  the  lower  part  of  the  cavity,  it  may  become 
imbedded  by  the  subsequent  formations  of  ivory.  This  must  have 
happened  in  a  case  whtie  a  spear-head  was  found  in  an  elephant's 
tooth.  The  long  axis  of  the  foreign  body  corresponded  to  that  of  the 
cavity.  No  opening  frr  its  admission  could  be  discovered,  and  it  is 
very  clear  that  no  human  strength  could  drive  such  a  body  through 
the  side  of  a  tusk."   ('  Phil.  Trans.,'  1801,  part  i.) 

The  great  size  to  which  these  tusks  grow  may  be  judged  of  by 
examining  the  table  published  by  Cuvier  in  his  '  Ossemens  Fossiles,' 
torn.  i.  p.  57.  It  is  generally  considered  that  the  tusks  of  the  African 
Elephant  are  the  largest ;  but  with  regard  to  the  table,  Cuvier  observes 
that  the  African  tusks  could  not  be  distinguished  from  those  of  the 
Indies,  and  that  there  is  not  the  certainty  that  could  be  wished  in  the 
measures  employed.  According  to  Mr.  Corse,  the  tusks  of  the  Indian 
Elephant  seldom  exceed  72  lbs.  in  weight,  and  do  not  weigh  beyond 
50  lbs.  in  the  province  of  Tiperah,  which  produces  thousands  of  ele- 
phants. There  are  however  in  London  tusks  which  weigh  150  lbs., 
probably  from  Pegu ;  for  it  is  from  Pegu  and  Cochin-China  that  the 
largest  Indian  elephants  and  tusks  are  brought.  The  largest  recorded 
in  Cuvier's  table  was  a  tusk  sold  at  Amsterdam,  according  to  Klokuer, 
which  weighed  350  lbs.  :  this  is  stated  on  the  authority  of  Camper ; 
and  one  possessed  by  a  merchant  of  Venice,  which  was  14  feet  in 
length,  and  resting  on  the  authority  of  Hartenfels,  in  his  '  Elephanto- 
graphia.'  The  largest  in  the  Paris  Museum  is  nearly  7  feet  long,  and 
about  54  inches  in  diameter  at  the  large  end.  These  tusks  have  different 
degrees  of  curvature. 

Mr.  Corse,  speaking  of  the  Asiatic  Elephant,  states  that  the  first  or 
milk  tusks  of  an  elephant  never  grow  to  any  size,  but  are  shed  between 
the  first  and  second  year.  These,  aa  well  as  the  first  grinders,  are 
named  by  the  natives  '  Dood-kau-Daunt,'  which  literally  signifies 
milk-teeth.  The  tusks  which  are  shed  have  a  considerable  part  of  the 
root  or  fang  absorbed  before  this  happens.  The  time  at  which  the 
tusk  cuts  the  gum  seems  to  vary.  Mr.  Corse  knew  a  young  one  which 
had  his  tusks  when  about  five  months  old,  while  those  of  another  did 
not  cut  the  gum  till  he  was  seven  months  old.  Those  tusks  which 
are  deciduous,  observes  the  same  author,  are  perfect  and  without  any 
hollow  at  the  root,  in  a  foetus  which  is  come  to  its  full  time,  and  at 
this  period  the  socket  of  the  permanent  tusk  begins  to  be  formed  on 
the  inner  side  of  the  deciduous  tusk  :  he  gives  the  following  examples 
of  the  progress  of  this  part  of  the  dentition  : — A  young  elephant  shed 
one  of  his  milk-tusks  on  the  6th  of  November,  1790,  when  near  thirteen 
months  old,  and  the  other  on  the  27th  of  December,  when  about  four- 
teen months  old  ;  they  were  merely  two  black-coloured  stumps,  when 
shed ;  but,  two  months  afterwards,  the  permanent  tusks  cut  the  gum, 
and  on  the  19th  of  April,  1791,  they  were  an  inch  long,  but  black  and 
ragged  at  the  ends.  When  they  became  longer  and  projected  beyond 
the  lip,  they  soon  were  worn  smooth  by  the  motion  and  friction  of 
the  trunk.  Another  young  elephant  did  not  shed  his  milk-tusks  till 
he  was  sixteen  months  old.  The  permanent  tusks  of  the  female  are 
very  small  in  comparison  with  those  of  the  male,  and  do  not  take 
their  rise  so  deep  in  the  jaw ;  but  they  use  them  as  weapons  of  offence 
in  the  same  manner  as  the  male,  that  is,  by  putting  their  head 
above  another  elephant,  and  then  pressing  their  tusks  down  into  the 
animal. 

In  the  lower  jaw  there  are  neither  incisors  nor  canines,  and  the 
molar  teeth  resemble  those  to  which  they  are  opposed. 

Cuvier  comes  to  the  conclusion  that  the  females  of  the  African 
species  have  large  tusks,  and  that  the  difference  between  the  sexes  in 
this  respect  is  much  less  than  in  the  Indian  elephants  ;  but  Burchell 
attributes  the  want  of  success  of  the  elephant-hunters  whom  he  met 
with  to  their  having  only  fallen  in  with  females  whose  tusks  were 
small. 

Pursuing  our  inquiry  into  the  general  structure  of  the  skeleton,  we 
shall  find  a  marked  difference  in  the  external  appearance  of  the  skulls 
of  the  African  and  Indian  species. 

Here  we  see  that  the  almost  pyramidical  form  of  the  skull  in  the 
Indian  species  is  strongly  contrasted  with  the  more  rounded  form  and 
contour  of  that  of  the  African  species.  The  front  of  the  head  ia 
concave  in  the  Indian  species,  while  in  the  African  it  is  rather  convex  ; 
there  are  besides  other  differences. 

Internally  we  find  a  beautiful  provision  for  increasing  the  surface 
necessary  for  the  attachment  of  muscles  combined  with  strength  and 
lightness. 

The  other  parts  of  the  skull  moat  worthy  of  note  are  the  nasal 
bones,  of  which  the  elephant  possesses  only  a  kind  of  imitation  :  the 
lachrymal  bones  are  entirely  wanting.  The  cervical  vertebrae  form  a 
short  and  stiff  series,  allowing  hardly  more  than  a  limited  motion 
of  the  head  from  side  to  side,  a  more  extended  action  being  rendered 
unnecessary  by  the  flexibility  of  the  trunk,  and  a  firm  support  for 
the  head  being  the  principal  object  to  be  attained.  The  spinous  pro- 
cesses of  the  anterior  dorsal  vertebras  are  exceedingly  long  for  the 
attachment  of  the  great  suspensory  ligament  of  the  neck  (ligamentum 
nuchae,  or  pax-wax).  Blumenbach  puts  the  number  of  ribs,  and 
consequently  of  dorsal  vertebrae,  at  19  pairs,  observing  that  this,  at 
least,  is  the  case  in  the  skeleton  of  the  Asiatic  Elephant  at  CaaseL 
Blair,  he  remarks,  found  the  same  number  in  the  individuals  of  which 
he  has  given  an  account ;  and  a  manuscript  Italian  description  of  the 
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Section  of  the  Skull  of  Indian  Elephant. 
a,  shows  the  opening  of  the  nostrils ;  b,  the  cellular  sinus  which  separates 
the  external  from  the  internal  table  of  the  skull ;  c,  the  cavity  where  the  brain 
!■  lodged. 


elephant  which  died  at  Florence  in  1657  confirms  this  statement. 
Allen  Moulins,  on  the  contrary  ('  Anatomical  Account  of  the  Elephant 
burned  in  Dublin/  London,  1682,  4to.),  and  Daubenton,  represent 
the  number  of  pairs  as  20.  The  elephant  in  the  Museum  of  the 
Royal  College  of  Surgeons  (Chunee,  formerly  of  Exeter  Change)  has 
19  pairs  of  ribs;  and  that  in  the  British  Museum  has  the  same 
number,  14  true  and  5  false;  but  Dr.  Gray  informs  us  that  in  a 
second  specimen  of  a  young  one,  the  bones  of  which  have  not  been 
separated,  there  are  20  pairs,  15  true  and  5  false.  There  are  only 
three  lumbar  vertebras.  The  margin  of  the  scapula,  which  is  turned 
towards  the  spine,  and  is  shortest  in  most  of  the  proper  quadrupeds, 
is  the  longest  in  the  Elephant,  as  it  is  in  the  Cheiroptera,  most  of  the 
Quadrumana,  and  especially  in  man.  There  is  no  ligamentum  teres, 
and  consequently  no  impression  on  the  head  of  the  femur  or  thigh- 
bone. 

Structure  of  Internal  Soft  Parts. — The  following  internal  soft  parts 
are  more  particularly  worthy  of  remark  in  the  Elephant : — Brain, 
&c,  a  portion  of  the  dura  mater  from  an  Asiatic  Elephant  may  be 
seen  in  the  Museum  of  the  Royal  College  of  Surgeons,  in  London 
(Gallery,  No.  1346),  where  the  termination  of  the  falx  and  the  com- 
mencement of  the  tentorium,  or  process  which  separates  the  cerebrum 
from  the  cerebellum,  are  shown.  The  two  fibrous  layers  of  the  dura 
mater  are  separated  by  a  softer  cellular  substance,  in  which  tb» 
vessels  ramify ;  and  it  may  be  observed  that  the  thickness  of  the 
dura  mater  is  in  proportion  to  the  size  of  the  skull,  and  of  the  entire 
animal,  but  not  to  the  size  of  the  brain,  which  does  not  much  exceed 
that  of  the  human  brain,  as  will  be  seen  in  the  preparation  of  the 
brain  of  a  young  Asiatic  Elephant  (No.  1331).  For,  though  the 
absolute  size  of  the  organ  exceeds  that  of  man,  the  proportion  which 
the  cerebrum  bears  to  the  rest  of  the  brain,  and  especially  that  part 
of  the  hemisphere  which  forms  the  roof  and  sides  of  the  lateral 
ventricle,  is  much  less.  The  hemispheres  are  broad  and  short,  with 
a  considerable  development  of  the  natiform  protuberance.  The  con- 
volutions are  comparatively  small  and  numerous.  A  lateral  section 
has  been  removed  from  the  left  hemisphere,  which  shows  that  the 
anfractuosities  are  also  deep,  extending  in  some  cases  more  than  two- 
thirds  of  an  inch  into  the  substance  of  the  brain.  The  hippocampus 
is  comparatively  smaller  than  hi  the  aas,  and  the  corpus  striatum 
larger.  The  ventricle  is  seen  to  be  continued  into  the  olfactory  bulb. 
The  cerebellum  is  of  considerable  width,  and  its  surface,  as  shown 
by  the  lateral  section,  is  increased  by  numerous  and  complex 
anfractuosities.  The  tuber  annulare  corresponds  in  size  to  the 
development  of  the  lateral  lobes  of  the  cerebellum.  The  corpora 
olivaria  are  remarkably  prominent.  The  origins  of  all  the  cerebral 
nerves  are  shown,  among,  which  the  olfactory  nerves  of  the  fifth 
pair,  which  supplies  the  proboscis,  are  remarkable  for  their  prodigious 
size ;  whilst  the  optic  nerves,  and  those  which  supply  the  muscles  of 
the  eye,  are  remarkable  for  their  small  size.  The  pia  mater  is  left  on 
with  the  vessels  at  the  base  of  the  brain.  A  bristle  is  placed  in  the 
infundibulum.    ('  Cat.  Gallery,'  vol.  iii.).    The  brain  in  man  is  from 

to  ^5  of  the  body>  tnat  of  elephant  ^  The  stomach  is  simple, 
the  intestines  are  very  voluminous,  and  the  caecum  enormous.  In  the 
sanguiferous  system  the  heart  is  worthy  of  note,  and  a  section  of  the 
right  auricle  and  ventricle  of  that  of  an  Asiatic  Elephant  may  be  seen 
in  the  museum  last  mentioned  (Gallery,  No.  924).  In  this  animal, 
which,  in  some  other  respects,  singularly  resembles  the  Rodentia,  three 
venai  cavae  terminate  in  the  right  auricle.  Besides  the  Eustachian 
valve,  which  projects  between  the  orifices  of  the  inferior  and  left 
superior  cavae,  there  is  also,  as  in  the  Porcupine,  a  rudiment  of  a 
superior  valve,  extending  from  the  posterior  side  of  the  orifice  of  the 
right  superior  cava.  The  tricuspid  valve,  and  its  chordae  tendineae 
and  columnae  carneae,  are  also  well  displayed.    ('  Cat.  Gallery,'  vol.  ii.) 

The  period  of  gestation  of  the  Elephant  is  twenty  months  and  some 
days.  The  breasts  of  the  female  are  placed  under  the  chest,  aud  the 
young  one  sucks,  not  with  the  trunk,  but  with  the  mouth.  "  The 
young  of  the  elephant,  at  least  all  those  I  have  seen,"  writes  Mr. 
Corse,  "  begin  to  nibble  and  suck  the  breast  soon  after  birth  ;  pressing 
it  with  the  trunk,  which,  by  natural  instinct,  they  know  will  make  the 
milk  flow  more  readily  into  the  mouth  while  sucking.  Elephants 
never  lie  down  to  give  their  voung  ones  suck ;  and  it  often  happens, 
when  the  dam  is  tall,  that  she  is  obliged  for  some  time  to  bend  her 
body  towards  her  young  to  enable  him  to  reach  the  nipple  with  his 
mouth ;  consequently,  if  ever  the  trunk  was  used  to  lay  hold  of  the 
nipple,  it  would  be  at  this  period,  when  he  is  making  laborious  efforts 
to  reach  it  with  his  mouth,  but  which  he  could  always  easily  do  with 
his  trunk  if  it  answered  the  purpose.  In  sucking,  the  young  elephant 
always  grasps  the  nipple  (which  projects  horizontally  from  the  breast) 
with  the  side  of  his  mouth.  I  have  very  often  observed  this  ;  and  so 
sensible  are  the  attendants  of  it,  that  with  them  it  is  a  common  prac- 
tice to  raise  a  small  mound  of  earth,  about  6  or  8  inches  high,  for  the 
young  one  to  stand  on,  and  thus  save  the  mother  the  trouble  of 
bending  her  body  every  time  she  gives  suck,  which  she  cannot  readily 
do  when  tied  to  her  picket."  The  maternal  affection  does  not  seem 
to  be  very  strong  in  the  female  elephant,  at  least  in  captivity  ;  for 
the  same  author  states  that  tame  elephants  are  never  suffered  to 
remain  loose,  as  instances  occur  of  the  mother  leaving  her  young  and 
escaping  into  the  woods;  and  he  says  that  if  a  wild  elephant  happens 
to  be  separated  from  her  young,  for  only  two  days,  though  giving  suck. 
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she  never  afterwards  recognises  or  acknowledges  it.  "  This  separation," 
adds  Mr.  Corse,  "sometimes  happens  unavoidably,  when  they  were 
enticed  separately  into  the  outlet  of  the  Keddah.  I  have  been  much 
mortified  at  such  unnatural  conduct  in  the  mother,  particularly  when 
it  was  evident  the  young  elephant  knew  its  dam,  and  by  its  plaintive 
cries  and  submissive  approaches  solicited  her  assistance." 


and  Merghee  is  termed  Sunkareah  (from  '  sunkarah,'  a  mixture),  or 
Merghabauliah  (for  the  mo-t  part  Merghee) ;  but  a  farther  mixture 
or  crossing  of  the  breed  renders  it  extremely  difficult  for  the  hunters 
to  ascertain  the  variety.  Besides  the  Koomareah,  Merghee,  and 
Sunkareah  breeds,  several  varieties  are  generally  to  be  found  in  the 
same  herd ;  but  the  nearer  an  elephant  approaches  to  the  true 


Skeleton  of  Elephant. 


There  are  two  living  species  of  the  genus  E'ephas  : — 
E.  Jndicus,  the  Asiatic  Elephant.  It  differs  from  the  African 
species,  not  only  in  its  greater  size  and  in  the  characters  of 
the  teeth  and  skull,  but  also  in  the  comparative  smallness 
of  the  ears,  the  paler  brown  colour  of  the  skin,  and  in  having 
four  nails  on  the  hind  feet  instead  of  three.  The  sagacity  of  this 
species  is  also  supposed  to  be  greater  than  that  of  the  African 
Elephant.  But  though  many  wonderful  stories  are  told,  and  some 
of  them  are  as  true  as  they  are  wonderful,  of  the  grateful  remem- 
brance which  it  long  retains  of  benefits  conferred,  or  of  the 
tenacity  with  which  it  "  treasures  up  a  wrong,"  and  though  the 
instances  of  its  docility,  both  ancient  and  modern,  are  very  extra- 
ordinary, we  agree  upon  the  whole  with  Baron  Cuvier,  who  observes, 
that  after  having  studied  these  animals  a  long  time,  he  never  found 
their  intelligence  surpass  that  of  a  dog  nor  of  many  other  carnivorous 
animals.  It  is  imposing  to  see  such  a  mountain  of  vitality  obedient 
to  the  voice  of  its  keeper,  and  performing  feats  at  his  dictation  ;  and 
the  massive  gravity  of  its  physiognomy  assists  the  impression. 

The  following  is  Mr.  Corse's  description  of  a  perfect  Asiatic 
Elephant : — An  elephant  is  said  to  be  perfect  when  his  ears  are  large 
and  rounded,  not  ragged  or  indented  at  the  margin;  his  eyes  of  a 
dark  hazel-colour,  free  from  specks ;  the  roof  of  his  mouth  and  his 
tongue  without  dark  or  black  spots  of  any  considerable  size ;  his  trunk 
large,  and  his  tail  long,  with  a  tuft  of  hair  reaching  nearly  to  the 
ground.  There  must  be  five  nails  on  each  of  his  fore  feet,  and  four 
on  each  of  the  hind  ones,  making  eighteen  in  all ;  his  head  well  set 
on,  and  carried  rather  high ;  the  arch  or  curve  of  his  back  rising 
gradually  from  the  shoulder  to  the  middle,  and  thence  descending  to 
the  insertion  of  the  tail,  and  all  his  joints  firm  and  strong. 

The  following  are  the  castes  (Zat)  or  varieties  of  the  Asiatic 
Elephant  noticed  by  Mr.  Corse.  Both  males  and  females  are  divided 
into  two  castes  by  the  natives  of  Bengal,  namely,  the  Koomareah  (of 
a  princely  race)  and  the  Merghee  (hunting  elephant,  from  '  mrigah,'  a 
deer,  or  hunting,  or  from  its  slender  make),  and  this  without  any 
regard  to  the  appearance,  shape,  or  size  of  the  tusks  in  the  male,  as 
these  serve  merely  to  characterise  some  varieties  in  the  species.  The 
Koomareah  is  deep-bodied,  strong,  and  compact,  with  a  large  trunk 
and  short  but  thick  legs.  The  Merghee  is  generally  taller  but  is  not 
so  compact  nor  so  strong  :  he  travels  faster,  has  a  lighter  body,  and 
his  trunk  is  both  short  and  slender  in  proportion  to  his  height.  As  a 
large  trunk  is  considered  a  great  beauty  in  an  elephant,  the  Kooma- 
reah is  preferred,  but  not  only  for  this,  but  for  its  superior  strength, 
and  greater  capability  of  sustaining  fatigue.  The  mixed  breed  is  held 
in  greater  or  less  estimation  in  proportion  as  it  partakes  of  the  quali- 
ties of  the  Koomareah  or  Merghee.    A  breed  from  a  pure  Koomareah 


Koomareah  the  more  he  is  preferred,  especially  by  the  natives,  and 
the  higher  will  be  his  price  ;  though  Europeans  are  not  so  particular, 
and  will  sometimes  prefer  a  female  Merghee  for  hunting  and  riding, 
when  she  has  good  paces,  and  is  mild  and  tractable. 

The  variety  of  male  termed  Dauntelah  (toothy,  having  large  fine 
teeth,)  produces  the  largest  tusks  and  the  finest  ivory  :  his  head  is 
strongly  contrasted  with  that  of  the  Mooknah  (probably  from  '  mookh,' 
the  mouth  or  face),  which  can  hardly  be  distinguished  in  this  respect 
from  a  female  elephant ;  and  the  tusks  of  some  of  the  females  are  so 
small  as  not  to  appear  beyond  the  lip,  while  in  others  they  are  almost 
as  large  as  in  the  variety  of  male  called  Mooknah.  The  Dauntelah  is 
generally  more  daring  and  less  manageable  than  the  Mooknah ;  and 
for  this  reason,  until  the  temper  and  disposition  are  ascertained,  the 
Europeans  prefer  the  Mooknah ;  but  the  natives,  who  are  fond  of 
show,  generally  take  their  chance,  and  prefer  the  Dauntelah  :  and 
though  there  is  a  material  difference  in  their  appearance  as  well  a3  in 
the  value  of  their  tusks,  yet,  if  they  are  of  the  same  caste,  size,  and 
disposition,  and  perfect,  there  is  scarcely  any  difference  in  their  price. 

There  are  many  varieties  between  the  Mooknah  and  Dauntelah, 
and  these  are  varied  according  to  the  variation  of  the  form  of  the 
tusks,  from  the  projecting  horizontal  but  rather  elevated  curve  of 
the  Pullung-Daunt  *  of  the  true  Dauntelah,  to  the  nearly  straight 
tusks  of  the  Mooknah,  which  point  directly  downwards. 

Thus  the  Goneish  or  Ganesa,  which  is  a  Dauntelah  that  has  never 
had  but  one  tusk  and  this  of  the  Pullung  sort,  and  which  is  so  called 
from  Ganesa,  the  Hindoo  god  of  wisdom,  who  is  represented  with  a 
head  like  an  elephant's  with  only  one  tooth,  was  sold  in  Mr.  Corse's 
time  to  the  Hindoo  princes  for  a  very  high  price,  to  be  kept  in  state 
and  worshipped  as  a  divinity.  Another  variety  of  the  Dauntelah  has 
the  large  tusks  pointing  downwards  and  projecting  only  a  little 
beyond  the  trunk  :  he  is  then  said  to  have  Soor  or  Choor-Daunt  (Hog's 
teeth).  A  third  is  the  Puttel-Dauntee,  whose  tusks  are  straight  like 
those  of  the  Mooknah,  only  much  longer  and  thicker.  The  Ankoos- 
Dauutee  is  a  fourth,  and  has  one  tusk  growing  nearly  horizontal,  like 
the  Pullung-Daunt,  and  the  other  like  the  Puttel-Daunt,  and  there 
are  other  less  distinct  varieties. 

The  term  Goondah  seems  to  be  used  to  designate  those  wandering 
male  elephants  which  are  much  larger  and  stronger  than  the  males 
generally  taken  with  the  herd,  the  Goondah  departing  from  it  or 
returning  to  it  according  to  his  desire.  The  Goondahs  are  sup* 
posed  to  be  rarely  taken  with  the  herd :  when  they  are  so  taken, 
their  violence  and  ferocity  render  them   most  destructive.  Mr. 

*  '  Pullung'  signifies  a  bed  or  cot,  and  'daunt'  teeth  ;  and,  from  the  tusks  pro- 
jecting: so  regularly,  and  being  a  little  curved  and  elevated  at  the  extremities, 
the  natives  suppose  a  man  might  lie  on  them  at  his  ease,  as  on  a  bed.  (Corse.) 
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Corse  relates  an  instance  ot  tire  ungovernable  passions  and  terrible 
havoc  occasioned  by  the  savage  disposition  of  one,  or  at  least  a 
laixe  male  that  was  supposed  to  be  one,  when  in  the  Keddah.*  He 
whs  at  length  tied  and  led  out,  but  his  untameable  spirit  could  not 
brook  restraint,  and  after  languishing  about  forty  days  he  died. 

Mr.  Hodgson,  in  his  paper  '  On  the  Mammalia  of  Nepaul '  ('  Zool. 
Proc.,'  1834),  suggests  that  there  are  two  varieties,  or  perhaps  rather 
species  of  the  Indian  Elephant,  Elephas  Indicus,  namely,  the  Ceylonese, 
and  that  of  the  Saul  Forest.  The  Ceylonese  has  a  smaller  and  lighter 
head,  which  is  carried  more  elevated  ;  it  has  also  higher  fore 
quarters.  The  elephant  of  the  Saul  Forest  has  sometimes  nails  on 
its  hinder  feet. 

The  height  to  which  the  Asiatic  Elephant  will  attain  has  been 
variously  stated :  but  upon  a  strict  examination  of  alleged  great 
heights,  the  natural  disposition  among  men  to  exaggerate  has 
generally  been  detected. 

A  male  elephant  recorded  by  Mr.  Corse  was  at  its  birth  35  inches  high. 
In  one  year  he  grew  11  inches,  and  was  3  feet  10  inches  high. 
In  the  2nd  year         8       „       .,        4   „      6     ,,  ,, 
In  the  3rd  year  6       ,,       „        5   „      0     „  „ 

In  the  4th  year  5       „       ,,        5   ,,     5     „  ,, 

In  the  5th  year  5       „       „        5   „    10     „  „ 

In  the  6th  year  3£     „  6   „      1J    „  „ 

In  the  7th  year  2^     „  6   „      4     „  „ 

A  female  elephant  was  6  feet  9  inches  high  at  the  time  she  came  into 
Mr.  Corse's  possession,  and  was  supposed  to  be  14  years  old  according 
to  .  the  hunters ;  but,  according  to  the  belief  of  Mr.  Corse,  she  was 
only  11  years  of  age.  During  the  next  5  years,  before  she  was 
covered,  she  grew  only  six  inches,  but,  while  pregnant,  she  grew 
5  inches  in  21  months,  and  in  the  following  17  months,  though  again 
pregnant,  she  grew  only  half  an  inch.  Mr.  Corse  then  lost  sight  of 
her.  She  was  at  this  time  about  19  years  old,  and  had  perhaps 
attained  her  full  growth.  Her  young  one  was  then  not  20  months 
old,  yet  he  was  4  feet  5£  inches  high,  having  grown  18  inches  since 
his  birth.  It  thus  appears  that  no  certain  standard  of  growth,  for 
captive  elephants  'at  least,  can  be  depended  on  :  nor  do  there  seem 
to  be  any  satisfactory  data  for  denning  the  age  at  which  the  animal 
ceases  to  grow.  Mr.  Corse  conjectures  that  elephants  attain  their 
full  growth  between  the  ages  of  18  and  24.  With  regard  to  the 
height,  the  East  India  Company's  standard  for  serviceable  elephants 
was,  in  Mr.  Corse's  time,  7  feet  and  upwards,  measured  at  the 
shoulder  in  the  same  manner  as  horses  are.  At  the  middle  of  the 
back  they  are  considerably  higher ;  and  the  curve  or  arch,  particu- 
larly in  young  elephants,  makes  a  difference  of  several  inches.  The 
lessening  of  this  curve  is  a  sign  of  old  age  when  not  brought  on  by 
disease  or  violence.  During  the  war  with  Tippoo  Sultaun,  of  the 
150  elephants  under  the  management  of  Captain  Sandys,  not  one  was 
10  feet  high,  and  only  a  few  males  9^  feet  high.  Mr.  Corse  was  very 
particular  in  ascertaining  the  height  of  the  elephants  employed  at 
Madras,  and  with  the  army  uudu  Marquis  Cornwallis,  where  there 
were  both  Ceylon  and  Bengal  elephants,  and  he  was  assured  that 
those  of  Ceylon  were  neither  higher  nor  superior,  in  any  respect,  to 
those  of  Bengal  :  nay,  some  officer  asserted  that  they  were  consider- 
ably inferior  in  point  of  utility. 

The  only  elephant  ever  heard  of  by  Mr.  Corse  as  exceeding  10  feet, 
on  good  authority,  was  a  male  belonging  to  Asaph  Ul  Dowlah, 
formerly  vizier  of  Oude.    The  following  were  his  dimensions  : — 

Feet.  Inches. 

From  foot  to  foot  over  the  shoulder        .       .       .22  10| 
From  the  top  of  the  shoulder,  perpendicular  height     10  6 
From  the  top  of  the  head,  when  set  up  as  he  ought 

to  march  in  state  .......    12  2 

From  the  front  of  the  face  to  the  insertion  of  the  tail  15  11 
And  yet  the  Madras  elephants  have  been  said  to  be  from  17  to 
20  feet  high.  Now  let  us  see  how  dimensions  shrink  before  the 
severity  of  measurement.  Mr.  Corse  heard  from  several  gentlemen  who 
had  been  at  Dacca,  that  the  Nabob  there  had  an  elephant  about  1 4  feet 
high.  Mr.  Corse  was  desirous  to  measure  him,  especially  as  he  had 
seen  the  elephant  often  at  a  former  period,  and  then  supposed  him  to 
be  12  feet  high.  He  accordingly  went  to  Dacca.  At  first  he  sent  for 
the  mahote,  or  driver,  who  without  hesitation  assured  him  that  the 
elephant  was  from  10  to  12  cubits,  that  is,  from  15  to  18  feet  high; 
but  added  that  he  could  not  bring  the  elephant  for  Mr.  Corse's  exami- 
nation without  the  Nabob's  permission.  Permission  was  asked  and 
granted.  Mr.  Corse  measured  the  elephant  exactly,  and  was  rather 
surprised  to  find  that  the  animal  did  not  exceed  10  feet  in  height. 

The  elephant  is  subject  to  albinism,  and  the  white  elephants  so 
much  esteemed  by  the  Indian  sovereigns  are  merely  Albinos. 

The  Asiatic  Elephant  inhabits  the  greater  part  of  the  warm  coun- 
tries of  Asia,  and  the  large  islands  of  the  Indian  Archipelago.  Mr. 
Corse  states  that  the  elephants  for  the  service  of  the  East  India 
Company  are  generally  taken  in  the  provinces  of  Chittagong  and 
Tiperah  ;  but  from  what  he  had  heard,  those  to  the.  southward  of 
Chittagong,  in  the  Birmah  territories  and  kingdom  of  Pegu,  are  of  a 
superior  breed.     In  confirmation  of  this  opinion,  he  observes  that 

*  K'.-ddah  is  the  name  of  the  inclosure  into  which  the  wild  elephants  are 
driven  and  then  captured. 


the  elephants  takeu  to  the  south  of  the  Goomty  River,  which  divides 
the  province  of  Tiperah  from  east  to  west,  were  generally  better  than 
those  taken  to  the  north  of  that  river ;  and  though  elephants  were 
taken  at  Pilibet  as  far  north  as  29°  N.  lat.  in  the  vizier  of  Oude's  terri- 
tories, yet  the  vizier,  and  also  the  officers  of  his  court,  gave  those 
taken  in  Chittagong  and  Tiperah  a  decided  preference,  they  being 
much  larger  and  stronger  than  the  Pilibet  elephant.  Till  the  year 
1790  Tiperah  was  a  part  of  the  Chittagong  province  ;  and  so  sensible 
was  the  Bengal  government  of  the  superiority  of  the  southern 
elephants  for  carrying  burdens,  enduring  fatigue,  and  being  less 
liable  to  casualties,  that  in  the  then  late  contracts  *  for  supplying  the 
army,  the  contractor  was  bound  not  to  send  any  elephant  to  the 
military  stations  taken  north  of  the  Chittagong  province.  Hence 
Mr.  Corse  concludes  the  torrid  zone  to  be  the  natural  clime,  and  the 
most  favourable  for  producing  the  largest,  the  best,  and  the  hardiest 
elephant ;  and  that  when  this  animal  migrates  beyond  the  tropics  the 
species  degenerates.  He  speaks  of  elephants  being  taken  on  the  coast 
of  Malabar  as  far  north  as  the  territories  of  the  Coorgah  Raja ;  but 
adds  that  these  were  much  inferior  to  the  Ceylon  elephant,  and  that 
from  this  circumstance  the  report  of  the  superiority  of  the  Ceylon 
elephant  to  all  others  probably  originated.  He  remarks  that  most  of 
the  previous  accounts  respecting  the  Asiatic  Elephant  had  been  given 
by  gentlemen  who  resided  many  years  ago  on  the  coast  of  Malabar  or 
Coromandel,  where,  at  that  time,  they  had  but  few  opportunities  of 
seeing  the  Chittagong  or  the  Pegu  elephant. 

Mr.  Hodgson,  in*  the  paper  above  noticed,  states  that  Elephas 
Indicus  and  Rhinoceros  unicornis  are  both  abundant  in  the  forests 
and  hills  of  the  lower  region  of  Nepaul,  whence,  in  the  rainy  season, 
they  issue  into  the  cultivated  parts  of  the  Tarai  to  feed  upon  the  rice 
crops. 


Asiatic  Elephant  [Elephas  Indicus), 

In  a  state  of  nature  the  Asiatic  Elephant  lives  in  great  herds,  which 
are  generally  said  to  be  under  the  conduct  of  the  old  males,  or  bulls, 
as  they  are  sometimes  termed.  From  time  immemorial  the  species 
has  br.en  brought  under  the  dominion  of  man,t  and  trained  to  swell 
the  pomp  of  pageants,  and  a.ld  to  the  terrors  of  war,  as  well  as  to 
perform  the  more  useful  offices  of  a  beast  of  burden  and  draught, 
and  the  more  dreadful  one  of  executing  the  sentence  of  death  on 
criminals.  It  has  been  long  made  the  companion  of  the  sports  of  the 
Orientalist  in  the  great  hunting  parties ;  and  from  the  same  early 
period  has  been  made  to  minister  to  the  wanton  and  cruel  pleasures 
of  Eastern  princes,  by  being  stimulated  to  combat  not  only  with  other 
elephants  but  with  various  wild  animals.  The  reader  will  find  in  the 
second  volume  of  the  '  Menageries  '  in  the  '  Library  of  Entertaining 
Knowledge,'  an  abundant  and  amusing  collection  of .  anecdotes  con- 
nected with  this  subject,  as  well  as  a  complete  History  of  the  Elephant, 
both  in  the  wild  state  and  as  the  servant  of  man. 

The  tusks  of  both  species  still  form,  as  they  did  from  the  earliest 
periods,  a  valuable  article  of  commerce.  The  ivory  which  is  now 
sought  for  useful  purposes  and  ornaments  of  minor  importance,  was 
in  great  request  with  the  ancient  Greeks  and  Romans  for  various 
domestic  uses,  as  well  as  for  the  chrys-elephantine  statuary  rendered 
so  famous  by  Phidias.  Of  these  rich  statues  the  Minerva  of  the 
Parthenon,  and  especially  the  Olympian  Jupiter,  appear  to  have  been 
the  masterpieces. 

E.  A fricanus,  the  African  Elephant.  This  animal  is  less  than  the 
Asiatic.    The  head  is  rounded ;  the  front  convex  instead  of  concave ; 

*  Mr.  Corse's  paper  was  read  before  the  Royal  Society  in  179D. 

f  The  earliest  extant  account  in  any  European  language  of  the  mode  ol 
capturing  the  Indian  elephant  is  in  Arrian,  '  Indite,'  chap.  13. 
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the  ears  are  much  larger  than  those  of  the  Asiatic  species ;  and  the 
general  number  of  nails  on  each  hind  foot  is  only  3  instead  of  4. 

It  is  found  in  Africa  from  Senegal  to  the  Cape  of  Good  Hope. 
Cuvier  says  that  it  is  not  known  whether  the  species  is  found  up  the 
whole  oriental  side  of  Africa,  or  whether  it  is  there  replaced  by  the 
preceding  species. 


African  Elephant  (Elephaa  Africanus), 

The  flesh  of  this  creature  is  relished  by  the  inhabitants  of  many 
districts  of  Africa.  Major  Denham  speaks  of  it  as  being  esteemed  by 
all,  and  even  eaten  in  secret  by  the  first  people  about  the  sheikh ; 
and  he  says  that,  though  it  looked  coarse,  it  was  better  flavoured  than 
any  beef  he  found  in  the  country.  The  ancient  Romans  considered 
the  trunk  as  the  most  delicious  part ;  but  Le  Vaillant  speaks  of  the 
foot  as  a  dish  for  a  king,  and  more  recent  travellers  bestow  on  it  equal 
praise.  The  disposition  of  this  species  is  supposed  to  be  more  fero- 
cious than  that  of  the  Asiatic  Elephant,  though  its  habits  in  a  state  of 
nature  do  not  greatly  differ.  It  is  not  now  tamed  ;  but  there  is  good 
ground  for  believing  that  the  Carthaginians  availed  themselves  of  the 
pei-vices  of  this  species'  as  the  Indians  did  of  those  of  the  Asiatic 
Elephant.  The  elephants  exhibited  in  the  Roman  arena  by  Cfesar 
and  Pompey  appear  to  have  been  African  ;  and  from  them  princi- 
pally, if  not  entirely,  the  ivor-y  for  ornamental  purposes  and  the  statues 
before  alluded  to  seems  to  have  been  taken.  The  tusks  of  this  species 
are  of  great  size. 

The  number  of  the  tusks  brought  to  England  is  very  large.  In 
Sheffield  alone  it  is  stated  that  upwards  of  45,000  tusks  are  annually 
consumed.  The  workers  in  ivory  in  that  town  are  above  500  in 
number,  and  the  value  of  the  tusks  is  about  30,000?.  per  annum. 

Fossil  Elephants. 

The  third  and  fourth  divisions  of  the  tertiary  fresh-water  deposits 
(Pliocene  period  of  Lyell)  abound  in  extinct  species  of  recent  genera, 
and  among  them  the  remains  of  Fossil  Elephants  are  very  numerous. 
The  alluvium,  the  crag,  the  ossiferous  caverns,  the  osseous  breccias, 
and  the  subapennine  formations  afford  the  most  numerous  examples. 
Cuvier  ('  Regne  Animal,'  last  edit.)  observes  that  there  are  found 
under  the  earth,  in  almost  all  parts  of  both  continents,  the  bones  of 
a  species  of  elephant  approximating  to  the  existing  Asiatic  species, 
but  whose  grinders  have  the  ribands  of  enamel  narrower  and  straighter, 
the  alveoli  of  the  tusks  longer  in  proportion,  and  the  lower  jaw  more 
obtuse.  An  individual,  he  adds,  found  in  the  ice  on  the  coasts  of 
Siberia,  appeared  to  have  been  covered  with  hair  of  two  sorts,  so  that 
it  might  have  been  possible  for  this  species  to  have  lived  in  cold 
climates.  The  species  has,  he  concludes,  long  since  disappeared  from 
the  face  of  the  globe.  This  species  he  characterises  ('  Ossemens  Fos- 
siles')  as  having  an  elongated  skull ;  a  concave  front;  very  long  alveoli 
for  the  tusks ;  the  lower  jaw  obtuse ;  the  grinders  larger,  parallel, 
and  marked  with  closer-set  ribands  of  enamel ;  and  he  designates  it 
as  the  Fossil  Elephant  (Elephas  primi genius  of  Blumenbach  ;  Elephas 
Maminonleus  of  Fischer;  the  Mammoth  of  the  Russians). 

Mammoths'  or  elephants'  bones  and  tusks  occur  throughout  Russia, 
and  more  particularly  in  Eastern  Siberia  and  the  arctic  marshes,  &c. 
The  tusks  are  very  numerous,  and  in  so  high  a  state  of  preservation 
that  they  form  an  article  of  commerce,  and  are  employed  in  the  same 
works  as  what  may  be  termed  the  living  ivory  of  Asia  and  Africa, 
though  the  fossil  tusks  fetch  an  inferior  price.  Siberian  fossil  ivory 
forms  the  principal  material  on  which  the  Russian  ivory-turner  works. 
The  tusks  most  abound  in  the  Laichovian  Isles  and  on  the  shores  of 
the  Frozen  Sea ;  and  the  best  are  found  in  the  countries  near  the 
arctic  circle,  and  in  the  most  eastern  regions,  where  the  soil  in  the 
very  short  summer  is  thawed  only  at  the  surface  :  in  some  years  not 
at  all.  In  1799  a  Tungusian,  named  Schumachoff,  who  generally  went 
to  hunt  and  fish  at  the  peninsula  of  Tanu*  after  the  fishing  season  of 
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the  Lena  was  over,  had  constructed  for  his  wife  some  cabins  on  the 
banks  of  the  lake  Oncoul,  and  had  embarked  to  seek  along  the  coasts 
for  Mammoth  horns  (tusks).  One  day  he  saw  among  the  blocks  of 
ice  a  shapeless  mass,  but  did  not  then  discover  what  it  was.  In  1800 
he  perceived  that  this  object  was  more  disengaged  from  the  ice,  and 
that  it  had  two  projecting  parts ;  and  towards  the  end  of  the  summer 
of  1801  the  entire  side  of  the  animal  and  one  of  his  tusks  were  quite 
free  from  ice.  The  summer  of  1802  was  cold,  but  in  1803  part  of  the 
ice  between  the  earth  and  the  Mammoth,  for  such  was  the  object, 
having  melted  more  rapidly  than  the  rest,  the  plane  of  its  support 


Skull  of  Fossil  Elephant  {Elephas  Primiijciiiiis). 

became  inclined,  and  the  enormous  mass  fell  by  its  own  weight  on  a 
bank  of  sand.  In  March  1804  Schumachoff  came  to  his  Mammoth, 
and  having  cut  off  the  tusks  exchanged  them  with  a  merchant  for 
goods  of  the  value  of  50  rubles.  We  shall  now  let  Mr.  Adams,  from 
whose  account  these  particulars  are  abridged,  speak  for  himself  :— 

"  Two  years  afterwards,  or  the  seventh  after  the  discovery  of  the 
Mammoth,  I  fortunately  traversed  these  distant  and  desert  regions, 
and  I  congratulate  myself  in  being  able  to  prove  a  fact  which  appears 
so  improbable.  I  found  the  Mammoth  still  in  the  same  place,  but 
altogether  mutilated.  The  prejudices  being  dissipated  because  the 
Tungusian  chief  had  recovered  his  health,*  there  was  no  obstacle  to 
prevent  approach  to  the  carcase  of  the  Mammoth  ;  the  proprietor  was 
content  with  his  profit  from  the  tusks,  and  the  Jakutski  of  the  neigh- 
bourhood had  cut  off  the  flesh,  with  which  they  fed  their  dogs  during 
the  scarcity.  Wild  beasts,  such  as  white  bears,  wolves,  wolverines, 
and  foxes,  also  fed  upon  it,  and  the  traces  of  their  footsteps  were  seen 
around.  The  skeleton,  almost  entirely  cleared  of  its  flesh,  remained 
whole,  with  the  exception  of  one  fore  leg.  The  spine  from  the  head 
to  the  os  coccygis,t  one  scapula,  the  basin  and  the  other  three  extre- 
mities, were  still  held  together  by  the  ligaments  and  by  parts  of  the 
skin.  The  head  was  covered  with  a  dry  skin  ;  one  of  the  ears,  well 
preserved,  was  furnished  with  a  tuft  of  hairs.  All  these  parts  have 
necessarily  been  injured  in  transporting  them  a  distance  of  11,000 
wersts  (7330  miles) ;  yet  the  eyes  have  been  preserved,  and  the  pupil 
of  the  eye  can  still  be  distinguished.  £  This  Mammoth  was  a  male, 
with  a  long  mane  on  the  neck,  but  without  tail  or  proboscis."  (The 
places  of  the  insertion  of  the  muscles  of  the  proboscis  are,  it  is  asserted, 
visible  on  the  skull,  and  it  was  probably  devoured  as  well  as  the  end 
of  the  tail.)  "  The  skin,  of  which  I  possess  three-fourths,  is  of  a  dark 
grey  colour,  covered  with  a  reddish  wool  and  black  hairs.  The  damp- 
ness of  the  spot  where  the  animal  had  lain  so  long  had  in  some  degree 
destroyed  the  hair.  The  entire  carcase,  of  which  I  collected  the  bones 
on  the  spot,  is  4  arohines  (9  feet  4  inches)  high,  and  7  archines  (16 
feet  4  inches)  long  from  the  point  of  the  nose  to  the  end  of  the  tail, 
without  including  the  tusks,  which  are  a  toise  and  a  half  (9  feet  6 
inches,  measuring  along  the  curve  ;  the  distance  from  the  base  or  root 
of  the  tusk  to  the  point  is  3  feet  7  inches)  in  length ;  the  two  toge- 
ther weighed  360  lbs.  avoirdupois ;  the  head  alone  with  the  tusks 
weighs  111  poods  (414  lbs.  avoirdupois).  The  principal  object  of  my 
care  was  to  separate  the  bones,  to  arrange  them,  and  put  them  up 
safely,  which  was  clone  with  particular  attention.  I  had  the  satis- 
faction to  find  the  other  scapula,  which  had  remained  not  far  off. 
I  next  detached  the  skin  of  the  side  on  which  the  animal  had  lain, 
which  was  well  preserved.  This  skin  was  of  such  extraordinary  weight 
that  ten  persons  found  great  difficulty  in  transporting  it  to  the  shore. 
After  this  I  dug  the  ground  in  different  places  to  ascertain  whether 
any  of  its  bones  were  buried,  but  principally  to  collect  all  the  hairs 

*  He  had  fallen  sick  from  alarm  on  first  hearing  of  the  discovery,  as  it  was 
considered  a  had  omen. 

t  An  error,  as  of  28  or  30  caudal  vertebrae  only  8  remained, 
+  This  is  doubtful ;  a  dried  substance  is  visible. 
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which  the  white  bears  had  trod  into  the  ground  while  devouring  its 
flesh.  Although  this  was  difficult  from  the  want  of  proper  instru- 
ments, I  succeeded  in  collecting  more  than  a  pood  (36  pounds)  of  hair. 
In  a  few  days  the  work  was  completed,  and  1  found  myself  in  posses- 
sion of  a  treasure  which  amply  recompensed  me  for  the  fatigues  and 
dangers  of  the  journey,  and  the  considerable  expenses  of  the  enter- 
prise. The  place  where  I  found  the  Mammoth  is  about  60  paces  dis- 
tant from  the  shore,  and  nearly  100  paces  from  the  escarpment  of  the 
ice  from  which  it  had  fallen.  This  escarpment  occupies  exactly  the 
middle  between  the  two  points  of  the  peninsula,  and  is  3  wersts  long 
(2  miles) ;  and  in  the  place  where  the  Mammoth  was  found  this  rock 
has  a  perpendicular  elevation  of  30  or  40  toises.  Its  substance  is  a 
clear  pure  ice  ;  it  inclines  towards  the  sea  ;  its  top  is  covered  with  a 
layer  of  moss  and  friable  earth  half  an  archine  (14  inches)  in  thick- 
ness. During  the  heat  of  the  month  of  July  a  part  of  this  crust  is 
melted,  but  the  rest  remains  frozen.  Curiosity  induced  me  to  ascend 
two  other  hills  at  some  distance  from  the  sea  ;  they  were  of  the  same 
substance,  and  less  covered  with  moss.  In  various  places  were  seen 
enormous  pieces  of  wood  of  all  the  kinds  produced  in  Siberia;  and  also 
Mammoths'  horns  (tusks)  in  great  numbers  appeared  between  the 
hollows  of  the  rocks  ;  they  all  were  of  astonishing  freshness.  How 
all  these  things  could  become  collected  there,  is  a  question  as  curious 
as  it  is  difficult  to  resolve.  The  inhabitants  Of  the  coast  call  this  kind 
of  wood  Adamschina,  and  distinguish  it  from  the  floating  pieces  of 
wood  which  are  brought  down  by  the  large  rivers  to  the  ocean,  and 
collect  in  masses  on  the  shores  of  the  Frozen  Sea.  The  latter  are 
called  Noachina.    I  have  seen,  when  the  ice  melts,  large  lumps  of 


of  the  '  Memoirs  of  the  Imperial  Academy  of  Sciences  of  St.  Peters- 
burg,' London,  1819,  4to. 

Kemains  of  the  Elephas  primigeniua  have  been  found  in  great 
numbers  in  the  British  Islands.  Mr.  Woodward,  in  his  'Geology  of 
Norfolk,'  calculates  that  upwards  of  2000  grinders  of  this  animal 
have  been  dredged  up  by  the  fishermen  off  Happisburgh  in  the  space 
of  thirteen  years.  Along  the  coast  of  Suffolk  the  remains  of  the 
Mammoth  are  scarcely  less  numerous,  especially  in  the  pleistocene 
beds  at  Stutton.  At  the  village  of  Walton,  near  Harwich,  abundance 
of  these  remains  have  been  found,  mixed  with  the  bones  of  the  horse, 
the  ox,  and  the  deer.  They  have  also  occurred  in  many  other  parts 
of  Essex.  They  are  found  at  Heme  Bay,  in  the  valley  of  the  Thames, 
at  Sheppey,  Lewisham,  Woolwich,  and  the  Isle  of  Dogs.  They  have 
been  dug  up  in  the  streets  of  London,  as  in  Gray's  Inn  Lane,  and 
in  Charles-street,  St.  James's  Square.  West  of  the  metropolis  they 
have  been  dug  up  at  Kensington,  Kew,  Henley  Bottom,  Wallingford, 
and  Dorchester.  They  occur  on  the  south  coast  at  Brighton,  Hove, 
Worthing,  Lyme  Regis,  and  Charmouth.  Districts  in  Worcestershire, 
Warwickshire,  Staffordshire,  Northamptonshire,  Yorkshire,  the  cele- 
brated cave  at  Kirkdale,  have  all  yielded  remains  of  this  gigantic 
animal,  frequently  occurring  with  the  remains  of  the  hippopotamus 
and  rhinoceros.  Not  only  are  these  remains  found  on  the  dry  land, 
but  they  have  been  dredged  up  repeatedly  in  the  German  Ocean  and 
the  British  Channel. 

"  The  remains  of  the  Mammoth,"  says  Professor  Owen,  "occur  on 
the  continent,  as  in  England,  iu  the  superficial  deposits  of  sand, 
grave],  and  loam,  which  are  strewed  over  all  parts  of  Europe ;  and 


Mammoth  found  in  Siberia.    Reduced  from  the  lithographic  plate  mentioned  at  the  end  of  the  description. 


earth  detached  from  the  hills  mix  with  the  water,  and  form  thick 
muddy  torrents  which  roll  slowly  towards  the  sea.  This  earth  forms 
wedges  which  fill  up  the  spaces  between  the  blocks  of  ice.  The 
escarpment  of  ice  was  35  to  40  toises  high  ;  and,  according  to  the 
report  of  the  Tungusians,  the  animal  was  when  they  first  saw  it  7 
toises  below  the  surface  of  the  ice,  &c.  On  arriving  with  the  Mam- 
moth at  Borchaya  our  first  care  was  to  separate  the  remaining  flesh 
and  ligaments  from  the  bones,  which  were  then  packed  up.  When 
I  arrived  at  Jakiitsk  I  had  the  good  fortune  to  repurchase  the  tusks, 
and  thence  expedited  the  whole  to  St.  Petersburgh."  The  skeleton  is 
now  in  the  Museum  of  the  Academy,  and  the  skin  still  remains 
attached  to  the  head  and  feet.  A  part  of  the  skin  and  some  of  the 
hair  of  this  animal  were  sent  by  Mr.  Adams  to  Sir  Joseph  Banks,  who 
presented  them  to  the  Museum  of  the  Royal  College  of  Surgeons. 
The  hair  is  entirely  separated  from  the  skin  excepting  in  one  very 
small  part,  where  it  still  remains  attached.  It  consists  of  two  sorts, 
■common  hair  and  bristles,  and  of  each  there  arc  several  varieties  dif- 
fering in  length  and  thickness.  That  remaining  fixed  on  the  skin  is 
of  the  colour  of  the  camel,  an  inch  and  a  half  long,  very  thick  set,  and 
curled  in  locks.  It  is  interspersed  with  a  few  bristles  about  three 
inches  long,  of  a  dark  reddish  colour.  Among  the  separate  parcels  of 
hair  are  some  rather  redder  than  the  short  hair  just  mentioned,  about 
four  inches  long ;  and  some  bristles  nearly  black,  much  thicker  than 
horse-hair,  and  from  twelve  to  eighteen  inches  long.  The  skin  when 
first  brought  to  the  museum  was  offensive  ;  it  is  now  quite  dry  and 
hard,  and  where  most  compact  is  half  an  inch  thick  Its  colour  is 
the  dull  black  of  the  living  elephants.  ('  On  the  Mammoth,  or  Fossil 
Elephant,  found  in  the  Ice  at  the  Mouth  of  the  River  Lena  in  Siberia, 
with  a  Lithographic  Plate  of  the  Skeleton.'    From  the  fifth  volume 


they  are  found  in  still  greater  abundance  in  the  same  formations  of 
Asia,  especially  in  the  higher  latitudes,  where  the  soil  which  forms 
their  matrix  is  perennially  frozen. 

"  Remains  of  the  Mammoth  have  been  found  in  great  abundance 
in  the  cliffs  of  frozen  mud  on  the  east  side  of  Behring's  Straits,  in 
Eschscholtz's  Bay,  iu  Russian  America,  66°  N.  lat. ;  and  they  have 
been  traced,  but  in  scantier  quantities,  as  far  south  as  the  states  of 
Ohio,  Kentucky,  Missouri,  and  South  Carolina. 

"But  no  authentic  relics  of  the  Elephas  prim.igen.ivs  have  yet  been 
discovered  in  tropical  latitudes,  or  in  any  part  of  the  southern  hemi- 
sphere. It  would  thus  appear  that  the  primeval  elephants  formerly 
ranged  over  the  whole  northern  hemisphere  of  the  globe,  from  the 
40th  to  the  60th,  and  possibly  to  near  the  70th  degree  of  latitude. 
Here,  at  least  at  the  mouth  of  the  river  Lena,  the  carcass  of  a  Mam- 
moth has  been  found  preserved  entire,  in  the  icy  cliffs  and  frozen  soil 
of  that  coast.  To  account  for  this  extraordinary  phenomenon  geolo- 
gists and  naturalists,  biassed  more  or  less  by  the  analogy  of  the 
existing  elephants,  which  arc  restricted  to  climes  where  the  trees 
flourish  with  perennial  foliage,  have  had  recourse  to  the  hypothesis 
of  a  change,  of  climate  in  the  northern  hemisphere  either  sudden  and 
due  to  a  great  geological  cataclysm,  or  gradual  and  brought  about  by 
progressive  alternations  of  land  and  sea. 

"  I  am  far  from  believing  that  such  changes  in  the  external  world 
were  the  cause  of  the  ultimate  extinction  of  the  Elephas  primigciiius  ; 
but  I  am  convinced  that  the  peculiarities  iu  its  ascertained  organisation 
are  such  as  to  render  it  quite  possible  for  the  animal  to  have  existed 
as  near  the  pole  as  is  compatible  with  the  growth  of  hardy  trees  or 
shrubs.  The  fact  seems  to  have  been  generally  overlooked  that  an 
animal  organised  to  gain  its  subsistence  from  the  branches  or  woo1*/ 
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fibre  of  trees  is  thereby  rendered  independent  of  the  seasons  which 
regulate  the  development  of  leaves  and  fruit ;  the  forest-food  of  such 
a  species  becomes  as  perennial  as  the  lichens  that  flourish  beneath 
the  winter  snows  of  Lapland  ;  and  were  such  a  quadruped  to  be 
clothed,  like  the  Rein-Deer,  with  a  natural  garment  capable  of  resisting 
the  rigours  of  an  arctic  winter,  its  adaptation  would  be  complete. 
Had  our  knowledge  of  the  Mammoth  indeed  been  restricted,  as  in  the 
case  of  almost  all  other  extinct  animals,  to  its  bones  and  teeth,  it 
would  have  been  deemed  a  hazardous  speculation  to  have  conceived, 
11  priori,  that  the  extinct  ancient  elephant,  whose  remains  were  so 
abundant  in  the  frozen  soil  of  Siberia,  had  been  clad,  like  most 
existing  quadrupeds  adapted  for  such  a  climate,  with  a  double  gar- 
ment of  close  fur  and  coarse  hair ;  seeing  that  both  the  existing 
species  of  elephants  are  almost  naked,  or  at  best  scantily  provided 
when  young  with  scattered  coarse  hairs  of  one  kind  only. 

"  The  wonderful  and  unlooked-for  discovery  of  an  entire  Mammoth, 
demonstrating  the  arctic  character  of  its  natural  clothing,  has  how- 
ever confirmed  the  deductions  which  might  have  been  legitimately 
founded  upon  the  localities  of  its  most  abundant  remains,  as  well  as 
upon  the  structure  of  its  teeth,  namely,  that,  like  the  Rein-Deer  and 
Musk-Ox  of  the  present  day,  it  was  capable  of  existing  in  high 
northern  latitudes." 

The  kind  of  food  partaken  of  by  these  creatures  in  their  northern 
habitations  did  not  probably  differ  much  from  that  which  they  obtain 
at  the  present  day  in  tropical  climates.  Their  peculiar  teeth  enable 
them  to  derive  a  great  proportion  of  their  food  from  the  woody  fibre 
of  the  branches  of  trees,  and  in  this  respect  the  structure  of  the  teeth 
of  the  extinct  species  was  analogous  to  that  of  the  recent  ones. 
Forests  of  hardy  trees  and  shrubs  still  grow  upon  the  frozen  soil  of 
Siberia,  and  it  is  not  unreasonable  to  suppose  that  at  the  time  the 
Mammoth  existed  in  the  north  of  Europe  it  possessed  an  arboreal 
vegetation  amply  sufficient  to  supply  the  necessities  of  this  animal, 
even  in  districts  where  the  ground  was  covered  during  the  greater 
period  of  the  year  with  snow. 

"We  may  therefore  safely  infer,"  says  Professor  Owen,  "from 
physiological  grounds,  that  the  Mammoth  would  have  found  the 
requisite  means  of  subsistence  at  the  present  day,  and  at  all  seasons, 
in  the  sixtieth  parallel  of  latitude  ;  and  relying  on  the  body  of  evidence 
adduced  by  Mr.  Lyell,  in  proof  of  increased  severity  in  the  climate 
of  the  northern  hemisphere,  we  may  assume  that  the  Mammoth 
habitually  frequented  still  higher  latitudes  at  the  period  of  its  actual 
existence.  .  .  It  has  been  suggested,"  observes  the  same  philo- 
sophical writer,  "  that,  as  in  our  own  times,  the  northern  animals 
migrate,  so  the  Siberian  Elephant  and  Rhinoceros  may  have  wandered 
towards  the  north  in  summer. 

"  In  making  such  excursions  during  the  heat  of  that  brief  season  the 
Mammoths  would  be  arrested  in  their  northern  progress  by  a  condition 
to  which  the  Rein-Deer  and  Musk-Ox  are  not  subject,  namely,  the 
limits  of  arboreal  vegetation,  which  however,  as  represented  by  the 
dominating  shrubs  of  polar  lands,  would  allow  them  to  reach  the 
70fch  degree  of  latitude.  But  with  this  limitation,  if  the  physiological 
inferences  regarding  the  food  of  the  Mammoth  from  the  structure  of 
its  teeth  be  adequately  appreciated  and  connected  with  those  which 
may  be  legitimately  deduced  from  the  ascertained  nature  of  its  inte- 
gument, the  necessity  of  recurring  to  the  forces  of  mighty  rivers, 
hurrying  along  a  carcass  through  a  devious  course,  extending  through 
an  entire  degree  of  latitude,  in  order  to  account  for  its  ultimate  en- 
tombment in  ice,  whilst  so  little  decomposed  as  to  have  retained  the 
cuticle  and  hair,  will  disappear.  And  it  can  no  longer  be  regarded 
as  impossible  for  herds  of  Mammoths  to  have  obtained  subsistence  in 
a  country  like  the  southern  part  of  Siberia  where  trees  abound,  not- 
withstanding it  is  covered  during  a  great  part  of  the  year  with  snow, 
seeing  that  the  leafless  trees  during  even  a  long  and  severe  Siberian 
winter  would  not  necessarily  unfit  their  branches  for  yielding  food  to 
the  well-clothed  Mammoth.  With  regard  to  the  extension  of  the 
geographical  range  of  the  Elephas  primigenius  into  temperate  latitudes, 
the  distribution  of  its  fossil  remains  teaches  that  it  reached  the  40th 
degree  north  of  the  equator. 

"  History  in  like  manner  records  that  the  Rein-Deer  had  formerly  a 
more  extensive  distribution  in  the  temperate  latitudes  of  Europe  than 
it  now  enjoys.  The  hairy  covering  of  the  Mammoth  concurs  however 
with  the  localities  of  its  most  abundant  remains,  in  showing  that, 
like  the  Rein-Deer,  the  northern  extreme  of  the  temperate  zone  was 
its  metropolis. 

"  Attempts  have  been  made  to  account  for  the  extinction  of  the  race 
of  northern  elephants  by  alterations  in  the  climate  of  their  hemi- 
sphere, or  by  violent  geological  catastrophes,  and  the  like  extraneous 
physical  causes.  When  we  seek  to  apply  the  same  hypotheses  to 
explain  the  apparently  contemporaneous  extinction  of  the  gigantic 
leaf-eating  Megatheria  of  South  America,  the  geological  phenomena  of 
that  continent  appear  to  negative  the  occurrence  of  such  destructive 
changes.  Our  comparatively  brief  experience  of  the  progress  and 
duration  of  species  within  the  historical  period  is  surely  insufficient 
to  justify,  in  every  case  of  extinction,  the  verdict  of  violent  death. 
With  regard  to  many  of  the  larger  Mammalia,  especially  those  which 
have  passed  away  from  the  American  and  AustraUan  continents,  the 
absence  of  sufficient  signs  of  extrinsic  extirpating  change  or  convul- 
sion, makes  it  almost  as  reasonable  to  speculate  with  Brocchi  on  the 


possibility  that  species,  like  individuals,  may  have  had  the  cause  of 
their  death  inherent  in  their  original  constitution,  independently  of 
changes  in  the  external  world,  and  that  the  term  of  their  existence, 
or  the  period  of  exhaustion  of  the  prolific  force,  may  have  been 
ordained  from  the  commencement  of  each  species." 

Associated  with  the  Elephas  primigenius  in  the  Tertiary  Beds  of 
England  are  the  remains  of  another  gigantic  Proboscidean  Animal 
belonging  to  the  genus  Mastodon.  This  genus  possesses  two  enormous 
tusks  projecting  from  the  upper  jaw,  and  was  provided  with  a  por- 
boscis,  as  may  be  inferred  from  the  length  of  the  tusks,  which  would 
have  prevented  the  mouth  from  reaching  the  ground.  Like  the 
Elephants  they  were  destitute  of  canine  teeth,  and  provided  with  a 
small  number  of  large  and  complex  molar  teeth,  successively  deve- 
loped from  before  backwards.  The  broad  crowns  of  the  molar  teeth 
were  also  cleft  by  transverse  fissures,  but  these  clefts  were  fewer  in 
number,  of  less  depth,  and  greater  width,  than  in  the  Elephants  :  the 
transverse  ridges  were  more  or  less  deeply  bisected,  and  the  divisions 
more  or  less  produced  in  the  form  of  uddcr-shaped  cones,  whence  the 
name  Mastodon  (/xarr-nij,  and  ZSos),  assigned  by  Cuvicr  to  this  genus 
of  Proboscidean  Mammalia.  Two  other  dental  characters  pointed 
out  by  Professor  Owen  distinguish  the  genus  Mastodon  from  the 
genus  Elephas.  The  first  is  the  presence  of  two  tusks  in  the  lower 
jaw  of  both  sexes  in  the  Mastodon.  Those  are  retained  in  the  male 
but  shed  in  the  female.  The  second  character  is  the  displacement  of 
the  first  and  second  molars  in  the  vertical  direction  by  a  tooth  of 
simpler  form  than  the  second. 

One  species  of  Mastodon  has  been  found  in  England,  the  M.  angusti- 
dens  of  Owen,  the  Mastodon  ii  Dents  Etroites  of  Cuvier.  Remains 
of  it  occur  in  the  formation  called  by  Sir  Charles  Lyell  the  Fluvio- 
marine  Crag.  It  belongs  to  the  Older  Pliocene  division  of  the 
Tertiary  System. 

A  species  of  Mastodon  larger  than  the  M.  angustidens  of  Europe  has 
been  found  fossil  in  many  parts  of  the  United  States.  This  is  the 
M.  giganteus.  A  specimen  of  the  animal  nearly  perfect  was  obtained 
in  the  state  of  Missouri  in  1840.  It  was  exhibited  at  the  Egyptian 
Hall,  Piccadilly,  London,  in  1842  and  1843,  under  the  name  of  the 
'  Missouri  Leviathan.'  It  was  strangely  distorted ;  but  having  been 
purchased  by  the  Trustees  of  the  British  Museum  it  has  been  made 
to  assume  its  correct  proportions,  and  is  now  one  of  the  chief  objects 
of  attraction  in  that  national  collection.  The  following  are  the  pro- 
portions of  this  gigantic  skeleton  : — Extreme  length,  20  feet  2  inches; 
height,  9  feet  6|  inches:  cranium,  length,  3 J  feet ;  vertical  dimen- 
sions, 4  feet ;  width,  2  feet  11  inches ;  width  of  pelvis,  5  feet  8  inches  : 
tusks,  extreme  length,  7  feet  2  inches  ;  projection  of  the  same,  5  feet 
2  inches ;  circumference  at  the  base,  27  inches.  It  was  found  near 
the  bunks  of  the  river  La  Pomme  de  Terre,  a  tributary  of  the  Osage 
River,  in  Burton  county,  Missouri.  The  bones  were  imbedded  in  a 
brown  sandy  deposit  full  of  vegetable  matter,  with  recognisable 
remains  of  the  cypress,  tropical  cane,  swamp-moss,  stems  of  the  pal- 
metto, &c.,  and  this  was  covered  by  beds  of  blue-clay  and  gravel  to  a 
thickness  of  about  fifteen  feet.  Mr.  Koch,  the  discoverer,  states  that 
an  Indian  flint  arrow-head  was  found  beneath  the  leg-bones  of  this 
skeleton,  and  four  similar  weapons  were  imbedded  in  the  same 
stratum.  This  indicates  that  the  formation  was  more  recent  than 
that  in  which  the  remains  of  the  British  Mastodon  had  been  found. 
Other. remains  of  this  Mastodon  have  been  found  in  America,  espe- 
cially in  the  Big  Bono  Lick,  in  Kentucky,  where  it  is  said  the  remains 
of  not  less  than  100  mastodons,  20  mammoths,  with  bones  of  the 
megalonyx,  stag,  horse,  and  bison,  have  been  discovered. 

Amongst  the  remarkable  remains  brought  from  the  Sewalik  Hills, 
in  Hindustan,  by  Captain  Cautley  and  Dr.  Falconer  are  the  remains 
of  several  species  of  the  genus  Elephas  and  other  proboscidean 
animals.  Dr.  Falconer,  speaking  of  the  group  of  animals  thus 
revealed  by  his  researches,  says  : — 

"  This  fossil  Fauna  is  composed  of  representative  types  of  Mam- 
malia of  all  geological  ages,  from  the  oldest  of  the  tertiary  periods 
down  to  the  most  modern  ;  and  of  all  the  geographical  divisions  of 
the  old  continent,  grouped  together  into  one  comprehensive  assem- 
blage. Among  the  forms  contained  in  it  there  are- -of  the 
Pachi/dermata  several  species  of  Mastodon,  Elephant,  Hippopotamus, 
Rhinoceros,  Anoplolherium,  and  three  species  of  Equus;  of  the  Rumi- 
nantia  the  colossal  genus  Sivatherium,  which  is  peculiar  to  India,  with 
species  of  Camelas,  Eos,  Cervus,  and  Antilope;  of  the  Carnivora, 
species  of  most  of  the  great  types,  together  with  several  undescribed 
genera  ;  of  the  Rodeiitia  and  Quadrumana  several  species  ;  of  the 
Replilia,  a  gigantic  tortoise  (C'olossochelys),  with  species  of  Emys  and 
Trionyx,  and  several  forms  of  Gavials  and  Crocodiles.  To  these  may 
be  added  the  remains  of  Struthious  and  other  birds,  and  Fishes, 
Crustacea,  and  Mollusca." 

The  genus  Elephas  in  this  collection  which  has  been  deposited  in 
the  British  Museum  includes  six  species. 

E.  planifrons,  distinguished  by  the  flatness  of  the  forehead  and  the 
intermediate  character  of  its  molar  teeth. 

E.  Namadicus,  with  a  great  development  of  the  cranium,  and  teeth 
closely  allied  to  those  of  the  Indian  species. 

E.  Ilysudricus,  with  a  turban-like  vortex  of  the  skull  and  teeth, 
whose  structure  approaches  that  of  the  African  Elephant. 

E.  Gancsa  is  the  most  remarkable  of  the  Sewalik  species.    A  skull 
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exists  with  remains  of  the  other  species  in  the  British  Museum.  The 
total  length  of  the  cranium  and  tusks  is  14  feet;  length  of  the  skull 
4  feet  2  inches  ;  width  29  inches ;  width  of  the  muzzle  2  feet ;  length 
of  the  tusks  10  feet;  circumference  of  the  tusk  at  the  base  26  inches. 

The  other  two  species  are  named  E.  insignis  and  E.  bombifrons. 

The  species  of  Mastodon,  in  the  collection  from  the  Sewalik  Hills, 
are  M.  Perimensis,  M.  Swalensis,  and  M.  latidens. 

Professor  Oweu  states  that  a  species  of  Mastodon,  nearly  allied  to 
M.  angustidens,  has  left  its  remains  in  the  ossiferous  caves  and  post- 
tertiary  or  newer  tertiary  deposits  of  Australia.  From  the  conformity 
of  the  molar  teeth  Cuvier  regarded  a  Mastodon  whose  remains  have 
been  discovered  in  Peru  as  identical  in  species  with  the  M.  angustidens 
of  Europe.  Professor  Oweu  regards  the  M.  longirostris  of  Kaup, 
found  in  Germany,  and  the  M.  Arvernensis  of  Croizet  and  Jobert,  dug 
up  in  Auvergne,  as  identical  with  his  M.  angustidens. 

In  the  collection  of  the  British  Museum,  in  addition  to  the  species 
which  we  have  mentioned  above,  will  be  found  remains  of  Elephas 
priscus  and  E.  mcridionalis,  found  in  Europe.  There  is  also  the  remains 
of  a  species  of  Mastodon,  M.Andium,  from  Buenos  Ayres.  [Sdpp.] 

(Owen,  British  Fossil  Mammals  and  Birds ;  Falconer  and  Cautley, 
Fauna  Antiqua  Sivalensis  ;  Mantell,  Petref actions  and  their  Teachinqs.) 

ELEPHANT'S  FOOT.  [Testddinaria.] 

ELEPHA'NTOPUS  (from  e'A^ay,  an  elephant,  and  itovs,  a  foot,  on 
account  of  the  shape  of  its  radical  leaves),  a  genus  of  Plants  belonging 
to  the  natural  order  Composite,  the  sub-order  Corymbifcrce,  the  tribe 
Vernoniacea;,  the  sub-tribe  Vernoniece,  and  the  division  Elephantopea: 
It  has  heads  containing  3-4-5  florets,  equal  flowered,  closely  collected 
into  a  cluster,  surrounded  by  leaves ;  the  involucre  compressed  in 
two  rows,  the  leaflets  dry,  oblong,  alternately  flat  and  folded,  the  inner 
usually  3-nerved  ;  the  receptacle  naked ;  the  corolla  palmate,  with  a 
5-cleft  limb,  which  has  acuminate  segments  and  one  recess  deeper  than 
the  others ;  the  filaments  smooth,  the  branches  of  the  style  half  subu- 
late ;  the  achenium  rather  compressed,  many  ribbed,  oblong,  hairy  ; 
the  pappus  in  one  row  consisting  of  several  straight  paleae,  dilated  at 
the  base,  but  otherwise  very  narrow,  acuminate,  equal,  and  serrated. 

E.  scaber  has  a  hairy  dichotomous  stem,  the  radical  leaves  scabrous, 
cuneate,  and  very  much  narrowed  at  the  base,  those  of  the  stem  lan- 
ceolate. This  plant  is  common  in  almost  all  parts  of  India,  in  dry 
elevated  positions.  It  has  a  stem  a  foot  high,  with  the  heads  of  pale- 
red  flowers  on  long  stalks.  The  roots  are  fibrous.  Both  the  roots  and 
the  leaves  are  reputed  to  have  active  medical  properties.  The  natives 
on  the  Malabar  coast  use  a  decoction  of  them  in  cases  of  dysuria. 
There  are  other  species  natives  of  South  America  and  the  West  Indies. 

(Lindley,  Flora  Medica  ;  Loudon,  Encyclopaedia  of  Plants.) 

ELETTA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Zingiberacece.  The  characters  of  this  genus  are  the  same  as  Amo- 
mum,  but  the  tube  of  the  corolla  is  filiform  and  the  anther  naked. 
[Amomum.] 

E.  Cardamomum,  True  Cardamom,  is  a  native  of  the  mountainous 
districts  of  the  coast  of  Malabar,  especially  above  Calicut,  in  the 
Wynaad  district,  between  11°  and  12°  N.  lat.,  where  the  best  are 
produced.  It  is  therefore  well  placed;  for  Cardamoms  formed  a 
portion  of  the  early  commerce,  which  subsisted  between  this  part  of 
India  and  Arabia,  whence  they  must  have  been  made  known  to  the 
Greeks,  as  they  are  described  by  Dioscorides,  and  mentioned  as  early 
as  the  time  of  Hipooc/ates. 

The  Cardamom  plant  delights  in  moist  and  shady  places  on  the 
declivities  of  the  hills.  It  is  cultivated  from  partings  of  the  root  in 
the  district  of  Soonda  Balaghaut,  but  the  fruit  is  very  inferior;  the 
best  grows  in  a  wild  state,  at  least  where  no  other  measures  are 
adopted  than  clearing  away  the  weeds  from  under  the  largest  trees, 
which  are  felled  close  to  the  roots.  The  earth  being  loosened  by  the 
force  of  the  fallen  tree,  young  Cardamom  plants  shoot  forth  in  a 
month's  time,  and  are  sheltered  by  the  shade  of  the  branches.  The 
tree-like  herbaceous  plants  attain  a  height  of  from  9  to  12  feet.  The 
root  is  as  tortuous  and  tuberous  as  that  of  the  ginger,  and  the  leaves, 
with  long  sheathing  foot-stalks,  are  from  one  to  two  feet  in  length, 
placed  in  two  rows,  and  lanceolate  in  shape,  like  those  of  the  Indian 
Shot  (Canna  Indica)  common  in  English  gardens.  The  scapes,  or 
flower-  and  fruit-bearing  stalks,  make  their  appearance  in  February  of 
the  fourth  year,  from  the  base  of  the  stems,  are  three  to  four  in  number, 
and  from  one  to  two  feet  long,  lax,  and  resting  on  the  ground.  The 
fruit  is  ripe  in  November,  and  requires  nothing  but  drying  in  the  sun 
to  be  fit  for  commerce.  The  seeds  are  gratefully  aromatic  and  pungent 
with  a  flavour  of  camphor,  and  are  regarded  as  a  necessary  article  of 
diet  by  the  inhabitants  of  Asia.  They  are  used  in  medicine,  and 
enter  into  a  number  of  pharmaceutical  preparations. 

E.  Cardamomum  medium  is  a  native  of  the  hilly  country  in  the 
neighbourhood  of  Sytheh,  where  the  plant  is  called  Do  Keswa.  The 
seeds  of  this  species  are  numerous,  obovate,  with  a  groove  on  one 
side.  Dr.  Lindley  concludes  that  this  plant  yields  the  Cardamomum 
medium  of  writers  on  Materia  Medica. 

ELEUSINE,  a  genus  of  Plants  belonging  to  the -natural  order  of 
the  Grasses.  E.  coracana  is  cultivated  as  a  corn-plant  by  the  inhabit- 
ants of  the  Coromandel  Coast,  and  is  known  by  the  name  of  Natchuec. 
According  to  Schomburgk,  a  decoction  of  another  species,  E.  Indica,  is 
employed  in  Demerara  in  the  convulsions  of  infants.  E.  Tocusso  is 
an  Abyssinian  corn-plant  belonging  to  this  genus. 
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ELEUTHERIA.  [Croton.] 
ELEDONE.  [Octopoda.] 

ELK.  [CERVID2B.] 

ELLIPSOLI'THES.  Mr.  Sowerby  gave  this  title  to  some 
(compressed?)  forms  of  Fossil  Cephalopoda,  from  the  Mountain 
Limestone. 

ELLIPSOSTO'MATA,  De  Blainville's  name  for  a  family  (the 
third)  of  his  second  order,  Asiphonobranchiata,  of  his  first  sub-class, 
Paracephalcphora  Dioica,  of  his  second  class,  Paraccphalophora,  of  his 
Malacozoa.  The  Etlipsostomata  of  De  Blainville  comprehend  the 
genera  Melania,  Rissoa,  Phasianella  ,Ampullaria,  Helicina  (including 
Ampulleira,  De  Blainv.,  and  Olygira,Say),  and  Pleurocerus.  Of  these 
all  but  Pleurocerus  are  included  under  the  Pectinibranchiate  Gastero- 
pods  of  Cuvier ;  and  as  the  habits  of  the  included  genera  are  by  no 
means  uniform,  the  genera  will  be  treated  of  under  their  several 
titles.  [Ampullaria.] 

ELM.  [Ulmus.] 

ELODIANS.  [Chelonia.] 

E'LYMUS,  a  genus  of  Grasses  belonging  to  the  tribe  Hordeincee. 
It  has  2  glumes,  both  on  the  same  side  of  the  spikelet,  without  awns 
or  setae,  with  2  or  more  perfect  flowers,  and  the  spikelets  two  or 
three  together.  Several  species  of  this  genus  have  been  described. 
Two  only  are  natives  of  Great  Britain. 

E.  arenarius,  Upright  Lyme-Grass.  It  has  an  upright  close  spik9  ; 
the  rachis  flat,  not  winged  ;  the  glumes  lanceolate,  downy,  not  longer 
than  the  spikelets.  It  is  a  coarse  grass,  common  on  sandy  sea-shores; 
and,  with  other  grasses,  it  sends  down  long  fibrous  roots  amongst  the 
sand  in  such  a  way  as  to  prevent  its  moving  about  with  the  winds. 
On  some  parts  of  the  coast  immense  sandbanks  are  formed  by  this 
grass  and  others,  binding  down  the  sands  which  are  thrown  up  by 
occasional  and  successive  high  tides.  Although  this  grass,  according 
to  Sir  H.  Davy,  yields  a  large  quantity  of  sugar,  it  is  not  eaten  by  any 
of  our  domestic  animals. 

E.  geniculatus,  Pendulous  Lyme-Grass,  has  a  lax  spike  bent  down- 
wards ;  the  rachis  winged  ;  the  glumes  awl-shaped,  glabrous,  longer 
than  the  spikelets.  The  stem  is  3  or  4  feet  high,  and  the  spike  1  or 
2  feet  long,  bent  down  in  a  remarkable  manner  at  the  second  or  third 
spikelet.  It  has  been  found  near  Gravesend.  Most  of  the  remaining 
species  are  natives  of  America,  both  North  and  South. 

(Babington,  Manual  of  British  Botany ;  Loudon,  Encyclopedia  of 
Plants.) 

ELYSIA.  [Nudibranchiata.] 
ELYSIADjE.  [Nudibranchiata.] 
ELZERINA.  [Cellari/Ea.] 
EMARGINULA.  [Fissueellidj?.] 
EMBERIZA.  [Emberizim:.] 

EMBERIZIDjE,  a  family  of  Birds  belonging  to  the  order  Inscssorcs 
and  the  tribe  Conirostres.  The  most  distinguishing  genus  of  the  family 
is  Emberiza.  It  comprises  however  other  genera.  The  general  rela- 
tions of  this  family  are  given  under  Fringiltjd*.  We  shall  confine 
ourselves  here  to  the  British,  genera  of  this  family  known  under  the 
name  of  Buntings. 

Plectrophanes. — Beak  short,  thick,  conical,  the  edges  of  both  mandi- 
bles slightly  curved  inwards ;  upper  mandible  smaller  than  the  lower, 
with  a  small  palatal  knot.  Nostrils  basal,  oval,  partly  hidden  by  small 
feathers.  Wings  long  and  pointed  ;  the  first  and  second  quill-feathers 
of  nearly  equal  length,  and  the  longest  in  the  wing.  Legs  with  the 
tarsi  of  moderate  length  ;  anterior  toes  divided ;  lateral  toes  equal  in 
length  ;  hind  toe  strong ;  claw  elongated,  and  nearly  straight. 

P.  Lapponica  (Gould),  the  Lapland  Bunting.  It  is  the  Emberiza 
Lapponica  and  E.  calcarata  of  other  writers.  Though  a  native  of  the 
arctic  regions,  Mr.  Yarrell  records  five  instances  of  its  being  taken  in 
Great  Britain.  It  is  found  in  Siberia  and  near  the  Uralian  chain. 
Towards  winter  a  few  migrate  as  far  as  Switzerland.  It  inhabits  the 
Faroe  Islands,  Spitzbergen,  Greenland,  and  Iceland  in  summer,  and 
thence  westward  to  Hudson's  Bay.  Sir  John  Richardson  says,  that 
about  the  middle  of  May,  1827,  it  appeared  in  very  large  flocks  at 
Carlton  House,  and  a  few  days  later  made  their  appearance  at  Cum- 
berland House.  The  eggs  are  usually  seven,  and  of  a  pale  ochre-yellow 
spotted  with  brown. 

P.  nivalis,  the  Snow-Bunting.  It  is  the  Emberiza  glacialis,  E.  mon- 
tana,  E.  nivalis,  and  2?.  mustelina  of  authors ;  and  the  Tawny-  Mountain- 
and  Snow-Bunting  of  English  writers.  It  was  at  one  time  supposed 
they  were  different  species,  but  this  arose  from  the  great  variety  of 
plumage  to  which  these  birds  are  subject.  The  predominant  colour 
of  their  plumage  is  white,  hence  the  name  Snow-Bunting.  This  bird 
arrives  in  this  country  in  the  end  of  September  and  the  beginning  of 
October,  and  extends  from  the  north  of  Scotland  to  the  south  of  Eng- 
land.   This  bird  is  rather  larger  than  the  last. 

Emberiza. — Beak  conical,  strong,  hard,  and  sharp-pointed  ;  the 
edges  of  both  mandibles  curving  inwards  ;  the  upper  mandible  nar- 
rower and  smaller  than  the  under  one,  and  its  roof  furnished  with  a 
hard  bony  and  projecting  palatal  knob.  Nostrils  basal  and  round, 
partly  hidden  by  small  feathers  at  the  base  of  the  bill.  Wings  of 
moderate  size ;  the  first  quill  shorter  than  the  third,  which  is  the 
longest  in  the  wing.  Feet  with  three  toes  before  and  one  behind, 
divided  to  their  origin  ;  claws  rather  long,  curved,  and  strong. 

E.  miliaria,  the  Common  Bunting,  is  the  most  common  species  of 
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this  genus.  It  remains  in  the  British  Islands  throughout  the  year  ; 
and  on  account  of  its  very  familiar  presence  in  corn-fields,  is  fre- 
quently called  the  Corn-Bunting.  It  builds  its  nest  in  April,  and  lays 
four  or  five  eggs  of  a  reddish-white  or  pale  purple-red  ground,  streaked 
and  spotted  with  dark  purple-brown.  It  feeds  on  the  seeds  of  the 
grasses,  of  the  Polygona,  of  sorrels,  and  of  cereal  plants  ;  also  on  Cole- 
opterous Insects. 

In  both  sexes  of  this  species  the  upper  parts  are  of  a  light  yellowish- 
brown  streaked  with  blackish-brown,  each  feather  being  of  that  colour 
along  the  shaft ;  lower  parts  pale  yellowish-gray,  each  feather  of  the 
fore  neck  tipped  with  a  triangular  spot  of  brownish-black,  the  fore 
part  of  the  breast  and  the  sides  with  more  elongated  and  fainter  spots. 

E.  schoeniclus,  the  Reed-Bunting.  It  is  also  called,  according  to 
MacGillivray,  Black-Headed  Bunting,  Reed-Sparrow,  Water-Sparrow, 
Ring-Bunting,  Ring-Bird,  Ring-Fowl,  and  Chuck.  It  frequents  marshy 
places,  where  it  is  seen  perching  on  willows,  reeds,  sedge,  and  other 
aquatic  plants.  It  feeds  on  insects,  seeds,  and  small  Mollusca.  The 
nest  is  placed  among  aquatic  plants,  and  is  composed  of  stalks  and 
blades  of  grasses,  bits  of  rushes,  and  the  like.  The  eggs  are  four  or 
five  in  number,  of  a  yellowish  gray,  with  tortuous  or  angular  lines, 
and  irregular  spots  of  black.  This  bird  is  easily  distinguished  from 
the  other  species  by  its  black  head  and  white  throat. 

E.  citrinella,  the  Yellow  Bunting,  or  Yellow  Ammer.  It  is  also  called 
in  English  Yellow  Yelding  or  Yolding,  Yellow  Yowley,  Yellow  Yite, 
Yeldrock  Skute,  and  Devil's  Bird.  It  is  a  permanent  resident  in  Great 
Britain,  in  cultivated  and  wooded  districts,  where  it  is  well  known. 
The  back  and  wings  are  bright  red,  the  central  part  of  each  feather 
brownish-black.  The  nest  is  composed  of  coarse  grasses  and  twigs, 
neatly  lined  with  fine  grass,  fibrous  roots,  and  hairs  :  it  is  placed  on 
the  ground  or  in  the  lower  part  of  a  bush.  It  lays  four  or  five  eggs 
purplish-white,  marked  with  linear  and  angular  streaks  and  a  few 
irregular  dots  of  black. 

E.  Cirhis,  the  Cirl-Bunting.  This  bird  is  not  so  common  in  this 
countiy  as  the  last,  which  it  greatly  resembles.  It  was  first  distin- 
guished as  a  British  bird  by  Colonel  Montague.  It  is  a  native  also  of 
the  south  of  Europe,  and  is  more  frequent  in  the  south  of  England 
than  in  the  north. 

E.  hortulana,  the  Ortolan  Bunting.  A  very  few  specimens  only  of 
this  bird  have  been  taken  in  England.  It  is  common  in  the  southern 
countries  of  Europe,  and  migrates  as  far  northward  as  the  Baltic. 

(MacGillivray,  Manual  of  British  Birds  ;  Yarrell,  History  of  British 
Birds.) 

E'MBLICA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacex.  It  lias  monoecious  flowers ;  the  calyx  6-parted ; 
3  stamens  combined;  3  styles  dichotomous;  the  fruit  fleshy,  tricoccous, 
6-seeded. 

E.  officinalis  is  a  native  of  most  parts  of  India.  It  is  a  tree  having 
a  crooked  trunk,  with  branches  thinly  scattered  in  every  direction ; 
the  male  branches  spreading  and  drooping.  The  leaves  are  alternate, 
spreading,  one  or  two  feet  lon<*,  and  about  one  and  a  half  or  two  inches 
broad  :  the  stipules  small,  withering  ;  the  flowers  minute,  of  a  greenish 
colour  ;  the  fruit  a  drupe,  fleshy,  globular,  smooth,  6-striated  :  the  nut 
obovate,  obtusely  triangular,  3-celled  ;  the  seeds  two  in  each  cell. 
The  bark  of  this  tree  is  astringent,  and  is  used  in  India  as  a  remedy 
for  diarrhoea.  The  fruit  is  acid,  and  tastes  astringent,  and  when 
eaten  acts  as  a  mild  purgative.  This  plant  is  the  Phyllanthus  Emblica 
of  Linnaeus  ;  and  Myrobalanus  Emblica  of  Bauhin. 

(Lindley,  Flora  Medica.)  , 

EMBRYO.  [Reproduction  in  Animals  ;  Reproduction  in  Plants  ; 
Seed.] 

EMERALD.  [Beryl.] 

EMERITA.  [Hippides.] 

EMERY.    [Adamantine  Spar  ;  Corundum.] 

EMMET,  a  name  used  by  early  English  writers  for  the  Ant. 
[Formica.] 

EMPALEMENT,  an  obsolete  name  for  the  stamen  of  a  flower. 
EMPEROR-MOTH.  [Saturnia.] 

EMPETRA'CEiE,  Crowberries,  a  small  natural  order  of  Polypeta- 
lous  Exogenous  Plants,  related  to  Euphorbiaceo?.  They  consist  of 
unisexual  heath-like  plants  with  minute  flowers,  having  a  calyx  with 
a  few  imbricated  sepals  that  change  into  about  three  membranous 
petals,  a  small  number  of  hypogynous  stamens,  and  a  superior  ovary 
with  from  3  to  9  cells,  in  each  of  which  there  is  a  single  ascending 
ovule.  The  fruit  is  fleshy  and  berried.  They  are  small  acrid  plants, 
of  no  known  use,  and  comprise  a  few  species  from  the  north  and 
south  of  Europe,  North  America,  and  the  Straits  of  Magalhaens. 
Empetrum  nigrum,  the  Crakeberry  or  Crowberry,  is  wild  on  the 
mountainous  heaths  in  the  north  of  England.  Its  black  fruit  forms 
an  article  of  food  in  the  northern  parts  of  the  world,  but  is  reported 
to  be  unwholesome,  and  to  cause  headache.  A  sort  of  wine  has  been 
prepared  from  it  for  many  centuries  in  Iceland  and  Norway  ;  whence 
the  report  of  real  wine  which  was  used  at  the  sacrament  being  made 
in  those  countries. 

The  white  berries  of  the  Camarinheira  (Corema)  are  employed  by 
the  Portuguese  in  making  an  acidulous  beverage,  which  the  domestic 
physicians  esteem  in  fevers. 

There  are  4  genera  and  4  species  of  this  order. 

EMPETRUM.  [Empetraceje.] 


Empetrum  rulrum. 

1,  a  female  flower,  much  magnified;  2,  a  pistil;  3,  a  transverse  section  of 
the  same. 

EMU.  [Struthionidje.] 
EMYS.  [Chelonia.] 
EMYSAURA.  [Chelonia.] 

EN  ALIOS  AURA,  a  name  proposed  for  the  great  Fossil  Marine 
Lizards  represented  by  Ichthyosaurus  and  Plesiosaurus.  [Ichthyo- 
saurus ;  Plesiosaurus  ;  Reptiles.] 

ENAMEL.    [Teeth;  Dentition.] 

ENCELADITE,  a  Mineral  containing  Titanium,  a  variety  of 
Warwickite.  [Warwickite.] 

ENCEPHALARTOS,  a  genus  of  Plants  belonging  to  the  natural 
order  Cycadacew.  The  species  are  found  in  Africa.  Like  many 
of  the  other  forms  of  Cycadaceous  Plants  they  yield  starch  in 
their  stems,  which  are  prepared  by  the  natives  and  eaten  ; 
hence  these  plants  are  known  by  the  name  of  Caffer-Bread  or 
I v  fir  ffi  i* "  IB  r  g  tid 

ENCHANTER'S  NIGHT-SHADE.  [Circea.] 

ENCHELIS,  a  genus  of  Infusorial  Animalcules.  The  species  E. 
sanguinea  and  E.  pulvisculus,  according  to  Meyen,  form  the  Red  and 
Green  Snow-Plants  which  have  been  described  as  Confervce,  and  referred 
to  Protococcus.    [Snow,  Red.] 

EN'CHODUS,  a  genua  of  Fossil  Cycloid  Fishes,  from  the  Chalk. 
(Agassiz.) 

ENCRINITES,  the  name  by  which  the  petrified  radiated  animals 
commonly  called  Stone  Lilies  have  been  long  known  in  Britain  :  it  is 
also  applied  generally  to  the  Crinoidea,  a  family  of  Animals  belonging 
to  the  order  Echinodermata.  [Echinodermata.] 

Lamarck  arranged  the  genus  Encrinus  in  his  fifth  order  of  Polypes 
(Polypi  natoMtes),  fixing  its  position  between  Virgularia  and  Umbellu- 
laria,  and  recording  but  two  species,  one  recent,  namely  Encrinus 
Caput-Medusce  (Isis  Asteria,  Linn.),  from  the  seas  of  the  Antilles  ;  the 
other  fossil,  namely  E.  liliiformis  (Lilium  lapideum,  Stone-Lily  of 
Ellis  and  others). 

Cuvier  includes  the  Encrinites  among  his  Pedicillated  Echino- 
derms,  considering  that  they  should  be  placed  near  the  Comatulce ; 
and  in  the  '  Regne  Animal '  they  are  accordingly  to  be  found 
between  the  great  group  of  the  Star-Fishes  and  that  of  the 
Echinidoans. 

De  Blainville  observes  that  the  beautiful  work  of  Guettard  ('  Acad, 
des  Sc.'  1755)  upon  the  living  and  fossil  Encrinites,  showed  long  ago 
the  great  relationship  which  there  is  between  these  and  the  Comahda', 
and  he  remarks  upon  the  arrangement  of  Lamarck,  who  followed 
Linnaeus  and  his  adherents  in  placing  them  among  the  Zoophytes, 
notwithstanding  Guettard's  exposition  and  Ellis's  confirmation. 
After  alluding  to  Miller's  work  on  the  family,  and  to  Mr.  Thompson's 
description  of  the  living  specimen  found  on  the  coast  of  Ireland,  De 
Blainville  takes  as  the  basis  of  his  terminology  the  parts  which  exist 
in  Comatu/a,  and,  adopting  the  views  of  Rosiuus,  rejects  that  proposed 
by  Miller  in  his  interesting  memoir,  objecting  to  the  terms  '  pelvis,' 
'costal,'  'intercostal,'  'scapula,'  'hand,'  'fingers,'  &c,  as  derived  from 
animals  of  an  entirely  different  type  of  form,  and  inapplicable  to  the 
radiated  structure. 

We  find,  then,  that  the  'pelvis'  of  Miller  is  the  centro-dorsal  joint 
(1' article  centro-dorsal)  of  De  Blainville.  The  '  costal '  is  the  first 
basilary  joint  of  each  ray.  The  '  intercostal '  is  the  second  basilary 
joint.  The  'scapula'  is  the  third,  or  that  on  which  the  radii  are 
supported.  The  'hand' is  the  part  of  the  ray  which  is  divided  but 
not  separated.    The  'fingers'  are  thr  dictations  or  divisions  of  the 
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rays.  Finally,  the  1  pinnules '  are  the  lateral  divisions  of  the  digita- 
tions  ;  and  De  Blainville,  like  Miller,  divides  the  rays  into  principal 
rays  and  accessory  or  auxiliary  rays.* 

Dr.  Buckland  ('Bridgewater  Treatise'),  who  uses  the  phraseology  of 
Miller,  speaks  of  these  animals  as  destined  to  find  their  nourishment 
by  spreading  their  nets  and  moving  their  bodies  through  a  limited 
space,  from  a  fixed  position  at  the  bottom  of  the  sea ;  or  by  employing 
the  same  instruments,  either  when  floating  singly  through  the  water, 
or  attached,  like  Pcntelasmis  [Ciruii'EDIa],  to  floating  pieces  of  wood. 
He  refers  to  Miller  for  several  instances  of  their  power  of  repairing 
casual  injuries,  and  figures  a  recent  Pen/acrinus,  one  of  whose  arms  is 
under  the  process  of  being  reproduced,  as  crabs  and  lobsters  reproduce 
their  lost  claws  and  legs,  and  many  lizards  their  tails  and  feet,  observ- 
ing that  the  arms  of  star-fishes  also,  when  broken  off,  are  in  the  same 
manner  reproduced.  [Echinodekmata.]  The  same  author  remarks, 
that  although  the  representatives  of  the  Crinoideans  in  our  modern 
seas  are  of  rare  occurrence,  this  family  was  of  vast  numerical  import- 
ance among  the  earliest  inhabitants  of  the  ancient  deep.  "  We  may 
judge,"  says  Dr.  Buckland,  "  of  the  degree  to  which  the  individuals  of 
these  species  multiplied  among  the  first  inhabitants  of  the  sea,  from 
the  countless  myriads  of  their  petrified  remains  which  fill  so  many 
limestone  beds  of  the  transition  formations,  and  compose  vast  strata 
of  entrochal  marble,  extending  over  large  tracts  of  country  in  Northern 
Europe  and  North  America.  The  substance  of  this  marble  is  often 
almost  as  entirely  made  up  of  the  petrified  bones  of  Encriuites  as  a 
corn-rick  is  composed  of  straws.  Man  applies  it  to  construct  his 
palace  and  adorn  his  sepulchre  ;  but  theue  are  few  who  know,  and 
fewer  still  who  duly  appreciate,  the  surprising  fact,  that  much  of  this 
marble  is  composed  of  the  skeletons  of  millions  of  organised  beings, 
once  endowed  with  life,  and  susceptible  of  enjoyment,  which,  after 
performing  the  part  that  was  for  a  while  assigned  to  them  in  living 
nature,  have  contributed  their  remains  towards  the  composition  of 
the  mountain  masses  of  the  earth.  Of  more  than  thirty  species  of 
Crinoideans  that  prevailed  to  such  enormous  extent  in  the  transition 
period,  nearly  all  became  extinct  before  the  deposition  of  the  lias,  and 
only  one  presents  the  angular  column  of  the  Pentacrinite  :  with  this 
one  exception,  pentangular  columns  first  began  to  abound  among  the 
Crinoideans  at  the  commencement  of  the  lias,  and  have  from  thence 
extended  onwards  into  our  present  seas.  Their  several  species  and 
even  genera  are  also  limited  in  their  extent ;  for  example,  the  great  Lily 
Encrinite  (E.  moniliformis)  is  peculiar  to  the  Muschel-Kalk,  and  the 
Pear-Encriuite  to  the  middle  region  of  the  Oolitic  Formation." 

The  same  author,  speaking  of  the  joints  which  composed  the  stem, 
Kays,  "  The  name  of  Entrochi,  or  Wheelstones,  has  with  much  propriety 
been  applied  to  these  insulated  vertebrae.  The  perforations  in  the 
centre  of  these  joints  affording  a  facility  for  stringing  them  as  beads, 
has  caused  them  in  ancient  times  to  be  used  as  rosaries.  In  the 
northern  parts  of  England  they  still  retain  the  appellation  of  '  Saint 
Cuthbert's  beads.' 

On  a  rock  by  Lindisfurn 
Saint  Cuthbert  sits,  and  toils  to  frame 
The  sea-born  beads  that  bear  bis  name. 

"  Each  of  these  presents  a  similar  series  of  articulations,  varying 
as  we  ascend  upwards  through  the  body  of  the  animal,  every  joint 
being  exactly  adjusted  to  give  the  Requisite  amount  of  flexibility  and 
strength.  From  one  extremity  of  the  vertebral  column  to  the  other, 
and  throughout  the  hands  and  fingers,  the  surface  of  each  bone 
articulates  with  that  adjacent  to  it,  with  the  most  perfect  regularity 
and  nicety  of  adjustment.  So  exact  and  methodical  is  this  arrange- 
ment, even  to  the  extremity  of  its  minutest  tentacula,  that  it  is  just 
as  improbable  that  the  metals  which  compose  the  wheels  of  a 
chronometer  should  for  themselves  have  calculated  and  arranged  the 
form  and  number  of  the  teeth  of  each  respective  wheel,  and  that 
these  wheels  should  have  placed  themselves  in  the  precise  position 
fitted  to  attain  the  end  resulting  from  the  combined  action  of  them 
all,  as  for  the  successive  hundreds  and  thousands  of  little  bones  that 
compose  an  Encrinite  to  have  arranged  themselves  in  a  position  sub- 
ordinate to  the  end  produced  by  the  combined  effect  of  their  united 
mechanism,  each  acting  its  peculiar  part  in  harmonious  subordination 
to  the  rest ;  and  all  conjointly  producing  a  result  which  no  single 
series  of  them  acting  separately  could  possibly  have  effected." 
('  Bridgewater  Treatise.') 

De  Blainville  characterises  his  Fixed  Asterencrinideans  (Astdren- 
crinides  Fixes)  as  having  a  body  more  or  less  bursiform,  supported 
upon. a  long  articulated  stem,  and  fixed  by  a  radiciform  part. 

Genus,  Apiocrinites. — Miller,  who  established  this  genus,  character- 
ises it  as  an  animal  with  a  column  gradually  enlarging  at  the  apex, 
composed  of  numerous  joints,  of  which  the  superior  is  marked  by 
five  diverging  ridges,  dividing  the  surface  into  as  many  equal  portions, 
sustaining  the  pelvis,  formed  of  five  sub-cuneiform  joints,  supporting 

*  It  is  necessary  to  put  the  student  on  his  guard  against  the  confusion  and 
error  manifest  in  this  part  of  De  Blainville's  useful  work.  This  was  not  a 
little  puzzling  when  considered  as  coming  fium  a  pen  of  such  high  reputation 
as  his  ;  till  the  arrival  of  the  '  Nouvelles  Additions  et  Corrections'  brought  the 
information  that  "  par  unc  transposition  singuliere  du  manuscrit,  il  y  a  eu  une 
sorte  de  melange  entre  les  paragraphes  qui  appartiennent  aux  genres  JSncrinus 
et  Pentacrintts."  In  short,  among  other  mistakes,  the  titles  Encrhtus  and 
Pcntocrinus,  together  with    hole  paragraphs,  have  been  misplaced. 


others  of  a  figure  nearly  similar,  from  which  proceed  the  arms  and 
tentaculated  fingers  formed  of  simple  joints  having  the  figure  of  a 
horse-shoe. 

De  Blainville  thus  defines  it : — Body  regular,  circular,  for  the  rest 
unknown,  contained  in  a  sort  of  cupula  or  conical  test  (tet),  com- 
posed of  three  superposed  rows,  each  consisting  of  five  scaphoid 
plates,  united  or  jointed  throughout,  the  upper  one  supporting  on  a 
radiated  surface  the  rays  which  are  formed  by  a  simple  series  of  non- 
pinnated  (?)  articulations.  Stem  round,  at  first  as  large  as  the  body, 
attenuating  by  degrees  down  to  the  root;  articulations  circular, 


Bradford  Pear -Encrinite  (Apiocrinites  rotundus),  restored  and  reduce  1. 


1,  expanded;  2,  closed;  a,  the  remedial  effect  of  calcareous  secretions  in 
repairing  an  injury  of  the  joints  of  the  stem  :  two  young  individuals,  and  the 
surfaces  of  two  truncated  stems  appear  at  the  base  ;  3,  pear-shaped  body  of 
Apiocrinites  rotundus,  showing  at  its  upper  extremity  the  internal  dispositior. 
of  the  bones  surrounding  the  cavity  of  the  stomach ;  4,  vertical  section  of  the 
body,  showing  the  cavity  of  the  stomach,  and  a  series  of  lower  cavities,  or 
hollow  lenticular  spaces,  between  the  central  portions  of  the  enlarged  joints  of 
the  upper  portion  of  the  vertebral  column.  These  spaces  are  considered  by 
Miller  as  enlargements  of  the  alimentary  canal,  which  descends  through  the 
axis  of  the  entire  column.  The  surfaces  of  the  joints  of  the  vertebral  column 
are  striated  with  rays  on  the  adjacent  plates,  and  allow  of  flexure  without  risk 
of  dislocation.  (Buckland.) 
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little  elevated,  pierced  by  a  round  hole,  and  radiated  at  their  surface. 
Auxiliary  rays  scattered.  This  genus  has  occurred  hitherto  in  a 
fossil  state  only,  and  has  alone  been  found  in  strata  posterior  to  the 
Lias. 

A.  rotundus,  Round-Columned,  Pear-like,  Lily-shaped  Animal 
(Miller).  It  appears  to  be  the  Astiopoda  elegans  (stem)  of  Defrance.  It 
is  the  Bradford  Pear-Encrinite  of  Parkinson,  and  is  described  by  Miller 
as  a  crinoidal  animal,  with  a  round  column,  composed  of  joints 
adhering  by  radiating  surfaces,  of  which  from  10  to  14  gradually 
enlarge  at  its  apes,  sustaining  the  pelvis,  costfe,  and  scapula;,  from 
which  the  arms  and  tentaculated  fingers  proceed.  Base  formed  by 
exuding  calcareous  matter,  which  indurates  in  laminse,  and  perma- 
nently attaches  the  animal -to  extraneous  bodies. 

It  occurs  in  the  middle  region  of  the  Oolite  at  Bradford  in 
Wiltshire,  Abbotsbury,  near  Weymouth,  Dorsetshire,  Soissons, 
Rochelle,  &c. 

Miller  describes  and  figures  a  second  species,  Apiocrinitcs  ellipticus 
(Bottle-Encrinite,  Strait-Encrinite,  and  Stag-Horn  Encrinite  of  Park- 
inson ;  Goldfuss  refers  to  it  as  A.  elongatus),  and  gives  the  Chalk-Pits 
of  Wiltshire  and  Kent  as  its  loca- 
lities. The  bodies,  &c.  of  this 
species  are  the  Chalk.Bottles  of 
the  quarrymen. 

M.  Goldfuss,  in  his  great  work, 
records  four  additional  species, 
namely,  A.  rosaceus,  A.  mespili- 
formis,  and  A.  MiUeri  (Schlotheim), 
and  A.  jlexuosus,  and  A.  obconicus 
Goldfuss),  retaining  Miller's  A. 
ellipticus,  and  referring  to  Miller's 
description  of  that  species  for  A. 
elongatus  also. 

Encrinus  (Encrinites,  True  Lily- 
shaped  Animal  of  Miller.) — 
Miller  characterises  his  genus 
Encrinites  as  a  crinoidal  animal, 
with  a  column  formed  of  numerous 
round  depressed  joints,  adhering 
by  a  radiating  grooved  surface,  and 
becoming  subpentangular  near  the 
pelvis,  which  is  composed  of  five 
pieces,  giving  a  lateral  insertion  to 
the  first  series  of  costal  plates,  to 
which  the  second  series  and  sca- 
pula; succeed,  whence  the  tenta- 
culated arms  or  fingers  proceed, 
formed  ,by  double  series  of  joints. 
He  observes  that  the  animals  of 
this  genus  have  not  hitherto 
been  found  in  a  living  state, 
nor  does  he  believe  that  their 
remains  have  been  discovered  in 
England. 

E.  liliiformis,  Lamarck.  This  is 
the  E.  moret£?/on/H»,Bead-columned, 
True  Lily-shaped  Animal  of  Miller, 
who  describes  the  species  as  a  cri- 
noidal animal,  with  a  column 
formed  of  numerous  round  joints, 
alternately,  as  they  approach  the 
pelvis,  larger  and  smaller,  becom- 
ing subpentangular  when  nearly 
in  contact  with  it.  On  the  pelvis, 
formed  of  five  pieces,  adhere  late- 
rally the  first  series  of  costso,  on 
which  the  second  series  of  costa;  is 
placed,  succeeded  by  the  scapula?, 
from  which  the  ten  tentaculated 
arms  or  fingers  proceed.  Animal 
permanently  affixed  by  exuded 
indurated  matter. 

Miller's  E.  moniliformis  is  pro- 
bably the  E.  liliiformis  of  Lamarck, 
the  Encrine  and  Lys  de  Mer  of  the 
French,  the  Lilium  lapideum  of 
some  of  the  older  writers,  and  the 
Stone  Lily  of  the  English.  It  is 
found  in  the  Muschel-Kalk,  Hilde- 
sheim,  Rakenberg  near  Goslar, 
Ubernscheden  and  Azzeuhausen, 
not  far  from  Gemenden,  in  Lower 
Saxony ;  Scwerven  in  Juliers,  in 
Westphalia ;  the  village  of  Erke- 
ode  in  Brunswick,  about  two  miles 
from  the  town  bearing  this  name,  near  a  wood  called  the  Elm,  &c. 
In  this  last-named  locality  the  quarry  is  on  the  declivity  of  a  hill 
overgrown  with  wood,  on  which  account  the  inhabitants  oppose  the 
digging  after  them.    The  stratum  containing  them  is  hardly  fifteen 


1  ily-Sliaped  Encrinite  (Encrinus 
liliiformis). 


to  eighteen  inches  in  thickness.  Under  the  surface  of  the  earth  is  a 
friable,  porous,  argillaceous  limestone,  containing  millions  of  columns 
and  columnar  joints ;  but  many  hours'  digging  is  necessary  before  a 
good  specimen  of  the  superior  part,  or  stone-lily,  can  be  procured 
since  the  moisture  in  the  stone  contributes  to  then-  rapid  destruction, 
and  their  occurring  on  large  pieces  of  stone  makes  them  liable  to 
separation,  which  accounts  for  the  many  mended  specimens.  Another 
and  harder  stratum  under  the  above  contains  numerous  crinoidal 
remains  ;  but,  according  to  the  quarrymen,  no  stone- lilies.  (Miller.) 
The  author  last  quoted  adds  that  there  is  good  reason  to  believe  that 
the  formation  in  which  the  remains  are  found  near  Brunswick  corre- 
sponds with  the  White  Lias  of  England,  as  it  appears  to  repose  on  the 
newer  Red-Sandstone  containing  salt  and  gypsum. 

Fine  specimens  of  this  fossil  have  always  been  and  still  are  sought 
for  with  great  eagerness  by  collectors,  In  the  '  Beytrage  zur  Natur- 
geschichte,'  Altenburg,  1774,  it  is  stated  that  the  Emperor  of  Germany 
offered  100  dollars  for  a  stone-lily  free  from  the  matrix,  and  attached 
to  its  column. 

"  The  peculiarly  fine  lily  encrinite,"  writes  Miller,  "  figured  by 
Knorr,  tab.  11,  a,  was,  it  is  said,  purchased  (' Naturforscher,'  Stuck  3) 
from  the  labourers  at  the  limestone  quarry  at  Schrapland,  near  Halle, 
by  Inspector  Wilkens,  for  thirty-two  groschen,  and  given  to  Professor 
Lange,  who  sold  it  to  Baron  Niegart.  However  in  the  same  publica- 
tion (Stuck  6),  it  is  stated  that  jt  was  not  bought  by  Wilkens,  but  by 
Mr.  Vitigo,  at  Farrenstadt,  near  Querfurt,  for  two  dollars,  and  given 
to  Lange,  who  sold  it  for  three  louis  d'or.  If  my  memory  does  not 
misgive  me,  I  think  I  saw  the  specimen  about  twenty  years  ago  in 
the  collection  of  the  Naturforschenden  Gesellschaft,  at  Danzig.  Where 
is  it  now  ?" 

'Pentacrinus  (Pentacrinites  vel  Pentacrinus,  Five-Angled  Lily- 
shaped  Animal,  Miller;  Pentagonites  Rafinesque). — The  following 
is  the  generic  character  as  given  by  Miller : — An  animal  with 
a  column  formed  of  numerous  pentangular  joints,  articulating  by 
surfaces  with  pentapetalous  semistriated  markings.  Superior  colum- 
nar joint  supporting  a  pelvis  of  five  joints,  on  which  five  first 
costals  rest,  succeeded  by  five  second  costals  and  five  scapula;,  from 
which  ten  arms  proceed,  having  each  two  hands,  composed  of  several 
tentaculated  fingers.  Column  long,  having  numerous  auxiliary  side- 
arms.    Base  not  ascertained. 

*  Recent  Species. 

P.  Coput-Mcdusce  is  a  crinoidal  animal  having  a  column  formed  of 
numerous  pentangular  joints,  articulating  by  surfaces  with  pentape- 
talous ovate  striated  markings;  five  auxiliary  side-arms  formed  of 
round  joints  proceeding  from  the  column  at  intervals.  Superior 
columnar  joints  supporting  a  pelvis  of  five  plates,  to  which  the  first 
costals,  second  costals,  and  scapula?  succeed,  from  which  ten  arms 
proceed,  each  supporting  two  hands,  subdividing  into  three  fingers. 
Lower  extremity,  or  base,  unknown.  (Miller.) 

It  is  the  Encrinus  Caput- Medusa:  of  Lamarck;  his  Asteria  of 
Linnaius.  It  inhabits  the  seas  of  the  Antilles,  and  has  been  taken 
near  the  island  of  Barbadoes  (Dr.  Hunter's  specimen),  also  off  Nevis 
(specimen  formerly  belouging  to  James  Tobin,  Esq.,  now  in  the 
British  Museum),  and  Martinique- (specimen  in  the  Paris  Museum). 
There  is  also  a  specimen  in  the  Museum  of  the  Royal  College  of 
Surgeons  in  London,  and  one  in  that  of  the  Geological  Society  of  London. 

Mr.  Miller,  in  speaking  of  Mr.  Tobiu's  specimen,  says,  "  In  the 
drawing  it  up  from  the  bottom  of  the  sea,  the  animal  has  clearly 
been  broken  off,  leaving  its  posterior  portion  behind  ;  thus  we  have 
lost  the  chance  of  ascertaining  the  fact,  whether  it  adhered  by  a  fixed 
base,  or  had  a  locomotive  power.  The  same  accident  has  befallen 
the  other  recent  individuals  that  have  been  mentioned  when  speaking 
of  the  locality  of  this  species.  However,  judging  from  its  analogy  to 
the  Encrinus  moniliformis,  from  its  long  column,  numerous  auxiliary 
side-arms,  and  the  associated  manner  in  which  groups  of  the  following 
species  are  sometimes  found  preserved  on  the  surface  of  a  single  slab, 
with  the  columns  all  tending  towards  the  same  point,  as  if  issuing 
from  a  common  base,  I  conceive  that  this  species  also  adhered  by  a 
base  to  extraneous  matter.  This  idea  gains  some  further  ground, 
from  all  the  recent  specimens  hitherto  found  having  broken  abruptly 
off  in  the  endeavour  to  remove  them,  as  not  being  able  to  free  them 
selves  from  the  points  of  adhesion,  which  certainly  would  have  been 
the  case  had  the  animal  possessed  a  locomotive  power."  This  infer- 
ence acquires  additional  confirmation  from  the  observations  made  by 
the  late  J.  Tobin,  Esq.,  on  another  specimen,  namely — "Some  years 
ago  I  was  in  possession  of  a  larger  Pentacrinite,  which  was  brought 
to  me  so  fresh  out  of  the  sea  that  at  the  bottom  (where  it  plainly 
appeared  to  have  been  broken  off  from  the  rock  to  which  it  was  fixed) 
the  blood  was  actually  oozing  from  the  vertebra;.  This  specimen  I 
endeavoured  to  preserve,  but  it  was  totally  destroyed  by  the  ants, 
who  ate  every  cartilage,  so  that  it  fell  to  pieces."  Miller  observes 
upon  this,  that  the  'blood'  was  the  fluid  in  the  alimentary  canal,  and 
refusing  to  admit  the  assertion  of  Walch,  that  the  Pentacrinite  is  an 
animal  crawling  along  the  bottom  of  the  sea,  conceives  it  to  have 
generally  stood  more  or  less  erect  in  the  sea,  yielding  to  the  fury  oi 
the  storm  in  bending  down,  and  adhering  for  additional  security  with 
its  side-arms  to  extraneous  matter,  or  closing  them  to  the  column, 
and  thus  offering  the  least  surface  possible  to  the  element.  The 
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latter,  he  thinks,  is  the  most  probable  idea,  since  he  had  frequently 
met  with  specimens  in  that  state,  but  had  never  seen  any  side-arms 
clasping  round  extraneous  matter.  The  author  elsewhere  states  that 
he  has  in  vain  endeavoured  to  trace  apertures  at  the  terminating 
points  of  the  fingers  and  tentacula,  although  Guettard  alleges  that 
here  orifices  existed  serving  as  mouths  to  the  animal  in  taking  its 
food. 


Pentaertmu  Capnl-Mcilusce. 
In  the  front  of  the  figure  two  of  the  arms  are  much  smaller  than  the  others, 
showing  that  the  animal  had  suffered  mutilation,  and  had  employed  its  power 
of  reproducing  the  l06t  parts,  a,  The  auxiliary  side-arms,  articulating  at 
distant  intervals  with  the  vertebral  column,  capable  also  of  being  reproduced. 
(Miller  and  Buckland.) 

Miller  observes  that  columnar  fragments,  smaller  and  rather  nea,ter 
than  those  of  this  species,  occur  in  the  Oolite  at  Dundry,  the  Forest 
Marble  at  Chippenham,  and  the  Chalk  near  Lyme,  but  that  it  remains 
to  be  ascertained,  by  the  acquisition  of  perfect  specimens,  whether 
these  belong  to  a  variety  of  P.  Caput-Medusce,  or  possess  peculiar 
characters  sufficient  to  distinguish  them  as  a  new  species. 

The  only  living  British  species  of  animal  representing  this  family  is 
the  Comatula  rosacea.  [Comatula.]  The  young  of  this  animal  was 
formerly  called  Pentacrinus  Ewopceus. 

**  Fossil  Species. 

P.  Briareus,  the  Briarean  Pentacriuite,  may  be  taken  as  an  example. 
It  is  thus  characterised  by  Miller : — "  A  crinoidal  animal,  having  a 
large  column  formed  of  numerous  pentagonal  joints,  alternately 
larger  and  smaller,  articulating  by  surfaces  with  pentapetalous  com- 
pressed semistriated  markings ;  five  auxiliary  arms,  formed  of  much 
compressed  suboval  joints,  proceeding  at  intervals  from  the  column  ; 
five  joints  of  the  pelvis,  supporting  first  five  and  second  five  costai 
joints,  on  which  the  scapula;  affix,  from  which  ten  arms  proceed,  each 
having  two  hands,  formed  of  numerous  fingers,  sometimes  amounting 
to  sixteen." 

Dr.  Buckland  observes  that  the  root  of  the  Briarean  Pentacrinite 
was  probably  slight,  and  capable  of  being  withdrawn  from  its  attach- 
ment. The  absence  of  any  large  solid  secretions  like  those  of  the 
Pear-Encrinite,  by  which  this  Pentacrinite  could  have  been  fixed 
permanently  at  the  bottom,  and  the  further  fact  of  its  being  frequently 
found  in  contact  with  masses  of  drifted  wood  converted  into  jet,  leads 
him  to  infer  that  the  Briarean  Pentacrinite  was  a  locomotive  animal, 
having  the  power  of  attaching  itself  temporarily  either  to  extraneous 
floating  bodies  or  to  rocks  at  the  bottom  of  the  sea,  either  by  its  side- 


arms  or  by  a  moveable  articulated  small  root.  We  confess  that  we 
cannot  entirely  concur  with  the  Professor  on  this  point.  That  in 
early  youth  the  animal  may  have  floated  till  it  found  a  substance  fit 
for  it  to  adhere  to,  we  do  not  deny ;  but  we  think  that  after  it  was 
once  established  and  had  attained  a  good  size,  it  was  fixed  for  ever. 
The  great  length  of  the  stem  and  the  numerous  side-arms  must  have 
secured  for  it  a  field  of  action  beyond  that  of  the  Pear-Encrinite  and 
the  Lily-Encrinite,  both  of  which  we  know  had  permanent  roots  ; 
and  if  we  are  to  judge  by  analogy,  there  is  pregnant  evidence  that  the 
specimens  of  the  living  species,  more  especially  the  larger  one  men- 
tioned by  Mr.  Tobin,  who  saw  it  quite  fresh  out  of  the  sea,  and  to 
whose  expressions  above  given  we  refer  the  reader,  suffered  their 
stems  to  be  torn  asunder  without  quitting  their  moorings. 

It  is  found  in  the  lower  strata  of  the  Oolite  Formation,  especially 
the  Lias :  Lyme,  Watchet,  Keynsham,  &c. 

Mr.  Miller  gives  three  other  fossil  species,  namely  P.  subangularis, 
P.  basaltiformis,  and  P.  tuberculatus.  Goldfuss  has  recorded  the 
following  additional  species,  namely  P.  scalaris  (Goldfuss),  P.  cingu- 
latus  (Munster),  P.  pentagonalis  (Goldfuss),  P.  moniliformis  (Munster), 
P.  subsulcatus  (Munster),  P.  subteres  (Munster),  P.  dubius  (Goldfuss), 
and  P.  priscus  (Goldfuss),  and,  with  a  note  of  interrogation,  Penta- 
crinus (?)  paradoxus. 


n,  Pentacrinus  Briareus  reduced  (Lyme)  ;  i,  rare  and  beautiful  specimen  of 
Briarean  Tcntacrinite  (natural  size),  from  the  Lias  at  Lyme  Kegia,  in  the  collec- 
tion of  Mr.  Johnson,  of  Bristol,  showing  the  plated  integument  of  the  abdominal 
cavity,  terminated  upwards  by  a  flexible  proboscis,  and  surrounded  by  the 
commencement  of  the  arms  and  fingers.  (Figures  and  description  from  Dr. 
Buckland's  '  Bridgewater  Treatise.') 

Phytocrinus,  De  Blainville  (Hibernvla,  Fleming;  Pentacrinus, 
Thompson). — Body  regular,  circular,  covered  and  surrounded  above 
by  a  sort  of  solid  cupule,  composed  of  a  centro-dorsal  undivided 
piece,  round  which  are  articulated,  first,  a  single  row  of  accessory 
unguiculated  rays,  then  another  row  of  great  didymous"  and  pinnated 
rays  on  the  other  side  of  three  basilary  joints,  of  which  the  first  only 


Pentacrinua  Europaus  of  Thompson. 
a,  several  individuals  in  different  stages  of  development  adhering  by  the  base 
of  an  articulated  column  to  the  stem  of  a  coralline  ;  i,  one  of  the  individuate 
expanded  and  magnified. 
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partially  touch  each  other.  Stem  articulated,  round,  and  without 
accessory  rays.  Mouth  central  in  the  midst  of  five  scales,  which  are 
foliaceous  and  bordered  by  a  row  of  tentacular  cirrhi ;  a  large  tubular 
orifice  a  little  behind  the  mouth. 

P.  Europceus,  Pentacrinus  Europceus,  Thompson.  It  is  now  gene- 
rally admitted  that  the  observations  of  Mr.  J.  V.  Thompson  have 
proved  that  this  animal  is  but  the  young  of  Comatula.  If  no  other 
species  of  Pkytocrinus  be  found,  this  genus  muai,  be  cancelled. 

Poteriocrinites. — A  crinoidal  animal,  with  a  round  column,  composed 
of  numerous  thin  joints,  having  in  their  centre  a  round  alimentary 
canal,  and  articulating  by  surfaces  striated  in  radii.  Round  auxiliary 
side-arms  proceeding  at  irregular  distances  from  the  column.  Pelvis 
formed  of  five  pentagonal  plate-like  joints,  supporting  five  hexagonal 
intercostal  plate-like  joints,  and  five  plate-like  scapulae,  having  on  one 
of  the  intercostals  an  interscapulary  plate  interposed.  An  arm  pro- 
ceeding from  each  of  the  scapulas.  Base  probably  fascicular,  and 
permanently  adhering.  (Miller.) 

The  author  of  this  generic  character  says,  "  It  is  with  considerable 
hesitation  that  I  describe  these  five  plates  as  belonging  to  the  pelvis  ; 
the  analogy  of  their  lower  articulating  surfaces  seems  perhaps  rather 
to  indicate  their  belonging  to  the  first  costal  series.  I  have  never  yet 
had  an  opportunity  of  seeing  the  connection  of  these  plates  with  the 
first  column  or  joint  fairly  developed,  and  it  seems  possible  that  the 
true  uelvis  may  be  small  and  almost  concealed.  This  doubt  will  be 
done  away  by  the  acquisition  of  more  instructive  specimens,  and  my 
thus  stating  the  case  must  be  considered  as  resulting  from  an  anxious 
desire  to  check  errors.  It  is  not  unlikely  that  the  real  joints  forming 
the  pelvis  are  so  much  abbreviated  as  not  to  be  visible  externally. 
Every  one  acquainted  with  fossils  must  be  aware  how  difficult  it  is 
to  trace  always  organic  details  in  them  correctly,  and  how  many 
specimens  are  sometimes  necessary  to  ascertain  a  single  fact." 

De  Blainville  observes  that  this  genus  does  -not  appear  to  differ 
from  Apiocrinites,  excepting  inasmuch  as  that  the  stem  is  not  enlarged 
at  its  superior  part,  and  that  the  basilary  pieces  of  the  rays  are  less 
approximated,  and  without  doubt  less  immoveable.  The  details  given 
by  Mr.  Miller  point  out  a  form  differing  strongly  from  that  of  Apio- 
crinites, and  if  his  data  be  admitted  there  can  be  little  doubt  of  the 
generic  difference  which  he  records. 

P.  tenuis,  Thin,  Vase-like,  Lily-shaped  Animal.  A  crinoidal  animal, 
with  a  column  formed  of  numerous  round  thin  joints,  surface  of  arti- 
culation radiating  and  striated.  The  plate-like  joints  forming  the 
cup-like  body,  articulating  by  minute  stria?.  One  arm  proceeding  from 
each  scapula,  supporting  two  fingers.  It  is  found  in  the  Mountain 
Limestone  of  the  Mendip  Hills  and  in  the  Black  Rock,  the  14th  bed 
of  Dr.  Bright's  series  ('Geol.  Trans.,'  vol.  iv.  p.  193),  near  the  river 
Avon,  Bristol,  belonging  to  the  same  formation.  (Miller.) 

The  other  species  recorded  by  Miller  is  Poteriocrinites  crassus,  from 
the  Mountain  Limestone  in  Yorkshire,  and  the  Mountain  Limestone 
at  Bristol,  near  the  river  Avon,  bed  1  and  14  of  Dr.  Bright's  paper  in 
'  Trans,  of  Geol.  Soc.,'  vol.  iv.  p.  193,  and  in  the  Magnesian  beds  of  the 
Mountain  Limestone,  Clevedon  Bay,  Somersetshire.  Miller  further 
states  that  the  specimen  mentioned  in  Dr.  Woodward's  '  Catalogue  of 
Foreign  Fossils'  (page  19,  8. 1.)  as  coming  from  Syria,  is  of  this  species, 
and  that  he  (Miller)  is  indebted  to  the  Rev.  A.  Sedgwick,  Woodwardiiin 
Professor,  CamY>ridge,  for  ascertaining  this  fact,  he  having  kindly 
furnished  Mr.  Miller  with  a  drawing  made  from  the  original,  now  in 
Dr.  Woodward's  collection,  and  under  his  care. 

Platycrinites. — A  crinoidal  animal,  with  an  elliptic  or  (in  one  species) 
pentagonal  column,  formed  of  numerous  joints,  having  a  few  side-arms 
at  irregular  distances.  Pelvis  saucer-shaped,  formed  of  three  unequal 
pieces,  from  which  five  large  plate-like  scapulae  proceed.  Base  pro- 
vided with  numerous  fibres  for  attachment.  Miller,  who  thus  charac- 
terises the  genus,  observes  that  the  want  of  costae  supplied  by  the 
large  plate-like  scapulae  gives  the  superior  part  of  these  animals  a 
pentagonal  appearance,  and  furnishes  bo  conspicuous  a  character  that 
they  are  readily  distinguished  from  all  other  genera. 

P.  Icevis,  Smooth,  Broad-Plated,  Lily-shaped  Animal.  A  crinoidal 
animal,  with  a  column  formed  of  very  muscular  elliptical  joints  ad- 
hering by  a  transverse  ridge.  Round  side-arms  occasionally  proceed- 
ing from  the  column,  whose  joints  adhere  by  radiated  surfaces.  Pelvis 
saucer-shaped,  with  the  five  scapulse  adhering  to  it,  from  each  of  which 
an  arm  proceeds  supporting  two  hands,  having  each  two  fingers. 
Pelvis  and  scapulae  smooth.  Locality  in  the  Mountain  Limestone  of 
the  Mendip  Hills,  the  Black  Rock  (14th  bed  of  Dr.  Bright's  series  in 
'  Geol.  Trans.,'  vol.  iv.)  near  Bristol ;  Dublin  ;  Cork.  (Miller.) 

Miller  remarks  that  he  has  noticed  in  the  collection  of  Richard 
Bright,  Esq.,  of  Ham  Green,  near  Bristol,  numerous  joints,  probably 
appertaining  to  an  animal  forming  a  variety,  or  a  distinct  species. 
They  came,  he  states,  from  Muirkirk,  in  Dumfriesshire  ;  and  he  adds 
that  the  scapulae  are  shorter  in  proportion  than  those  of  the  former 
species,  and  that  the  columnar  joints  are  finely  tuberculated. 

The  same  author  records  the  following  species : — P.  rugosus,  from 
the  Mountain  Limestone  at  Caldy  Island,  on  the  south  coast  of  Wales, 
and  at  the  Mendip  Hills ;  P.  tuberculatus,  from  the  Mountain  Lime- 
stone strata ;  P.  granulatus,  from  the  Mountain  Limestone  of  the 
Mendip  Hills;  P.  striatus,  from  the  Black  Rock  (14th  bed  of  Dr. 
Bright's  series) ;  and  P.  pentangularis,  from  the  Mountain  Limestone 
of  the  Mendip  Hills,  at  Weston-super-Mare,  Black  Rock  near  Bristol, 
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and  at  Mitchel-Dean ;  also  occasionally  in  Transition  Limestone  of 
Dinevawr  Park,  and  Dudley. 

Goldfuss  names  and  describes  two  additional  species,  namely, 
P.  depressus  and  P.  ventricosus. 

Cyathocrinites. — A  crinoidal  animal,  with  a  round  or  pentagonal 
column,  formed  of  numerous  joints,  having  side-arms  proceeding 
irregularly  from  it.  On  the  summit  adheres  a  saucer-shaped  pelvis  of 
five  pieces,  on  which  are  placed  in  successive  series  five  costal  plates, 
five  scapulae,  and  an  intervening  plate.  From  each  scapula  proceeds 
one  arm,  having  two  hands.  Locality,  Transition  and  Mountain- 
Limestone  strata.  (Miller.) 

C.  planus. — A  crinoidal  animal,  with  a  round  column  formed  of 
numerous  depressed  joints,  articulating  by  l-adiating  surfaces,  and 
perforated  by  an  alimentary  canal,  pentagonal  near  the  pelvis,  which 
becomes  round  further  from  it.  From  each  of  the  scapulas,  which 
rest  on  the  summit  of  the  cup  formed  by  the  pelvis  and  costae,  pro- 
ceeds an  arm  supporting  two  hands,  each  being  provided  with  two 
series  of  fingers.  It  is  found  at  Clevedon,  in  the  Magnesian  beds  of 
the  Mountain  Limestone ;  at  Wood-Spring,  Black  Rock  (14th  bed  of 
Dr.  Bright's  series),  near  Bristol.  (Miller.) 

Miller  observes  that  a  specimen  had  occurred  to  him  where  the 
columnar  joints  were  alternately  smaller  and  larger,  but  that  he  was 
not  aware  whether  it  possessed  sufficient  character  to  be  considered  a 
variety  of  the  former  species.  The  same  author  records  three  other 
species,  and  Goldfuss  has  added  three  more,  namely,  C.  pinnatus, 
C.  geomelricus,  and  C.  pentagonus. 

Actinocrinites. — A  crinoidal  animal,  with  a  round  column  composed 
of  numerous  joints,  and  perforated  by  a  round  alimentary  canal.  At 
the  summit  of  the  column  is  placed  a  pelvis  formed  of  three  plates, 
on  which  five  first  costals  and  one  irregular  costal  adhere,  which  are 
succeeded  by  the  second  costals  and  intercostals  and  the  scapulae, 
from  whence  five  arms  proceed,  forming  two  hands  with  several  tenta- 
culated fingers.  Round  side-arms  proceed  at  irregular  distances  from 
the  column,  which  terminates  at  the  base  in  a  fascicular  bundle  or 
root  of  fibres. 

A.  triacontadactylus,  Thirty-Fingered,  Radiated,  Lily-shaped  Ani- 
mal (Miller) ;  Rock-Plant  (Beaumont) ;  Nave  Encrinite  (Parkinson). 
A  crinoidal  animal  with  a  round  column  formed  of  many  joints,  on 
whose  summit  is  placed  a  pelvis  of  three  plates  supporting  five  hexa- 
gonal and  one  pentagonal  costal  plate,  on  which  the  second  costals, 
intercostals,  and  scapulae  in  series  adhere,  the  latter  sending  off  five 
arms,  having  each  two  hands  provided  with  three  fingers.  Column 
sending  off  at  irregular  distances  auxiliary  side-arms,  and  terminating 
at  the  base  in  a  bundle  of  fibrous  elongations  resembling  roots.  It  is 
found  in  Mountain  Limestone  at  the  villages  of  Broughton  and  Stokes 
in  Craven,  Yorkshire  (Lister,  1674),  and  in  the  limestone  strata  of  the 
Mendip  Hills  (Beaumont),  and  the  Black  Rock  near  Bristol.  (Miller.) 
(See  Figure  in  col.  531.) 

Miller  describes  another  species,  A.  polydactylus,  from  the  Mountain 
Limestone  of  the  Mendip  Hills  and  Caldy  Island.  De  Blainville 
observes  that  among  the  five  (seven)  new  species  which  Goldfuss  refers 
to  this  genus — namely,  A.  granulatus,  A.  tesseracontadactylus,  A.  cin- 
gulatus,  A.  muricatus,  A.  nodulosus,  A.  moniliferus,  and  A.  tesseratus — 
A.  tesseracontadactylus  appears  to  De  Blainville  to  offer  a  new  combi- 
nation of  the  pieces  of  the  test,  and  even  perhaps  of  the  ten  rays  of 
the  root,  each  division  being  dichotomous. 

Melocrinites  (Goldfuss). — Column  smooth,  perforated  by  a  smooth 
or  quinquelobate  canal.  Auxiliary  arms  .  .  .  Pelvis  composed  of 
four  articulations  or  pieces.  Primary  and  secondary  costals  five  hexa- 
gonal, alternately  placed  (sibi  invicem  impositi).  Intercostals  five, 
hexagonal.  Scapulae  five,  hexagonal,  placed  upon  the  costals.  Inter- 
scapulars four,  in  the  region  of  the  mouth  five.  Arms  five.  Mouth 
at  the  side  of  the  vertex. 

M.  hieroglyphicus,  Goldfuss.  Melocrinites  with  the  articulations  or 
pieces  of  the  cup  or  calyx  nodulous.  Found  in  Mountain  Limestone. 
Goldfuss  records  a  second  species,  namely  M.  Icevis. 

Rhodocrinites  (Miller). — A  crinoidal  animal,  with  a  round  and 
sometimes  slightly  pentagonal  column,  formed  of  numerous  joints 
perforated  by  a  pentapetalous  alimentary  canal.  The  pelvis  formed 
of  three  pieces  supporting  five  square  plates,  in  the  spaces  of  whose 
lateral  bevelled  angles  five  heptagonal  first  costals  are  inserted.  From 
the  scapulae  proceeds  an  arm  supporting  two  hands.  (Miller.) 

R.  verus,  True  Rose-like  Lily-shaped  Animal.  Locality,  upper  bed, 
No.  1,  and  one  of  the  lower  beds,  No.  15,  of  Dr.  Bright's  series, 
distinguishing  the  Mountain  Limestone  formation  along  the  river 
Avon,  near  Bristol,  the  Mendip  Hills,  Mitchel-Dean,  the  Transition 
Limestone  at  Dudley.  (Miller.) 

Goldfuss  adds  four  species,  namely,  R.  gyratus,  R.  quinquepartitus, 
R.  canaliculars,  and  R.  echinatus,  the  last  being  Encrinus  echinatus 
of  Schlotheim. 

Eugeniacrinites  (Miller). — Superior  columnar  joint  subpentangular, 
enlarging  above,  having  the  five  plates  of  the  pelvis  adhering  to  it 
by  a  solid  anchylosis.  Base,  column,  joints  resting  on  the  pelvis,  and 
fingers,  unknown.  (Miller.) 

E.  quinquangularis  (Miller) ;  Clove  Encrinite  of  Parkinson ;  Caryo- 
phyllus  lapideus,  Caryophyllite  of  Knorr.  Found  in  Switzerland,  at 
Mount  Randen  (Knorr) ;  also  in  the  canton  Zurich  and  Schaffhausen. 
(Miller.)  Goldfuss  records  the  following  additional  species,  namely 
v        '  2  m 
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a.  Actinocrinites  triacontadactylus  (reduced) ;  b,  body  of  the  same  (natural 
Bize).    (Miller  and  Buckland.) 

E.  caryophyllatus,  E.  nutans,  E.  compressus,  E.  pyriformis.  E.  monili- 
formis, and  JE  Hoferi.  (Minister.) 

Solanocrinites  (Goldfuss). — Column  very  short,  pentagonal,  per- 
forated by  a  pentagonal  canal,  radiato-rugose  at  the  base,  depressed  or 
hollowed  out  at  the  sides  by  the  glenoid  cavities  of  the  auxiliary 
arms,  articulated  with  the  pelvis  by  slightly  prominent  rays  which 
are  trochitic  and  coadunate.  Pelvis  with  five  articulations.  Scapulae, 
arms  (?).  Auxiliary  arms  of  the  column  thick  and  close-set.  (Gold- 
fuss.) 

&  costatus  (Goldfuss),  with  a  turbinated  column,  10  or  15-ribbed 
longitudinally;  articulations  of  the  pelvis  linear.  Silicified.  It  is 
found  at  Wurternberg  in  Jurassic  Limestone.  (Goldfuss). 

M.  Goldfuss  describes  two  other  species,  S.  scorbiculatus  (Minister), 
and  S.  Jaegei'i  (calcareous)  (Goldfuss),  from  the  Jurassic  Limestone. 
Baireutb.  * 

Caryocrinitcs  (Say). — Pelvis  of  four  plates.  Costal  plates  six. 
Column  not  dilated.  Alimentary  canal  round.  Articulating  surface 
of  the  columnar  joints  radiated.  Auxiliary  side-arms  cylindrical  and 
placed  irregularly. 

C  ornatus.  Costals,  four  pentagonal  and  two  hexagonal.  Column 
inserted  into  a  cavity  at  the  base  of  the  pelvis.  Pelvis  rather  large  ; 
two  of  the  plates  quadrangular,  attenuated  to  the  base,  where  they 
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are  truncated  and  a  little  recurved  at  the  junction  with  the  column; 
discs,  particularly  towards  the  base,  granulated,  with  a  distinct 
elevated  interrupted  line ;  two  remaining  plates  pentangular,  atten- 
uated to  the  base  where  they  are  truncated  and  a  little  recurved  at 
the  junction  with  the  column ;  disc  with  elevated  granules,  and  with 
two  elevated  interrupted  lines  extending  to  the  terminal  angles. 
Costals,  four  pentagonal  and  two  hexagonal,  all  with  elevated  inter- 
rupted lines,  radiating  from  the  centre  to  the  angles,  with  a  series 
of  truncated  granules  on  each  side  and  a  few  granules  in  the  inter- 
vening spaces;  interscapulars,  two  hexagonal,  situated  immediately 
above  the  hexagonal  costals ;  scapulars  six  pentagonal,  the  upper 
sides  of  which  are  more  or  less  irregular  by  projecting  a  little  between 
the  scapulae,  all  with  prominent  lines  granulated,  similar  to  those  of 
the  preceding.  Arms  six.  Capital  plates  with  a  heptagonal  one  in 
the  middle,  surrounded  by  five  heptagonal  plates  and  two  irregular 
ones  at  the  mouth.  Mouth  not  prominent,  situated  on  one  side  of 
the  middle,  a  little  within  the  line  of  the  arms,  closed  by  small 
valvular  pieces,  its  inferior  side  resting  on  the  superior  angle  of  one 
of  the  scapulars.  Longitudinal  diameter  from  three-quarters  to  one 
inch  and  a  half ;  transverse  diameter  from  seven-tenths  to  one  inch 
and  two-fifths.  Mr.  Say,  who  gives  this  description,  records  and 
describes  another  species  with  one  of  the  costals  hexagonal,  namely 
C.  loricatus.  It  was  found  by  Dr.  Bigsby  loose  in  brown  clay  at  the 
foot  of  the  ravine  at  Lockport,  in  which  the  New  York  Canal  mounts 
the  parallel  ridge  of  Lake  Ontario. 

Marsupites,  Mantell  (Marsupiocrinites,  De  Blainville). —  Body 
regular,  oval,  bursiform,  rounded  at  the  dorsal  extremity,  truncated 
and  flattened  at  the  other,  enveloped  in  a  sort  of  shell  or  test  com- 
posed of  great  polygonal  plates,  articulated  to  each  other,  one  cen- 
trodorsal,  and  three  rows  superposed,  of  which  the  terminal  one 
supports  ten  simple  rays.  Mouth  in  the  midst  of  four  squamiform 
pieces.  Stem  none.  This  is  De  Blainville's  character.  The  following 
is  Miller's  : — "  An  unattached  animal  with  a  subglobose  body  con- 
taining the  viscera  protected  by  calcareous  plates,  of  which  that  in 
the  centre  at  the  base  is  angular,  having  a  series  of  costal  plates  resting 
on  it,  admitting  intercostals  at  their  superior  angles,  these  giving 
insertion  to  the  scapuda)  from  which  the  arms  proceed.  Space  between 
the  scapula)  covered  by  an  integument,  protected  by  numerous  small 
plates. 

M.  ornatus,  Ornamented  Purse-like  Animal  (Miller),  Tortoise 
Encrinite  (Parkinson).  A  purse-like  animal,  having  the  central  plate 
at  the  base  of  its  subglobose  body  containing  the  viscera ;  pentagonal, 
supporting  at  its  edge  five  similar  costals,  which  admit  at  their  supe- 
rior angles  five  hexagonal  intercostals,  into  the  angles  of  which  five 
scapula)  are  inserted  sending  off  the  arms.  All  the  plates  ornamented 
by  ridges  proceeding  from  the  centre,  and  forming  angular  markings 
near  the  corners.  It  is  found  at  Oft'ham  Chalk-Pits,  near  Lewes; 
Clayton  Chalk-Pits,  Hurstpierpoint,  Sussex  ;  Preston  Chalk-Pits,  near 
Brighton  (Mantell) ;  Chalk-Pits  of  Kent,  and  Chalk-Pits,  near  War- 
minster. (Miller.) 

Mr.  Miller  does  not  admit  Marsupites  among  the  Crinoidea,  but 
considers  it  as  the  immediate  link  between  that  family  and  Euryale. 

Pentremites  (Say). — Column  cylindrical,  perforated;  segments 
articulating  by  radiated  surfaces,  with  cylindrical  side-arms  at  irre- 
gular intervals  ;  pelvis  of  three  unequal  pieces,  two  pentagonal  and 
one  tetragonal ;  scapula)  large,  very  profoundly  emarginate  for  the 
reception  of  the  lips  of  the  radiating  ambulacra,  obliquely  truncated 
at  the  extremities  on  each  side  for  the  reception  of  one  side  of  a  sub- 
rhomboidal  plate  or  interscapular;  ambulacra  five,  radiating  from  the 
summit,  and  terminating  at  the  tips  of  the  emarginations  of  the 
scapulae  :  each  with  a  longitudinal  indented  line,  and  numerous 
transverse  stria)  which  terminate  in  a  marginal  series  of  pores,  for  the 
transmission  of  respiratory  tubes  ;  summit  with  five  rounded  openings 
(ovaries)  and  an  angulated  central  one  (mouth  and  anus).  (Say.) 

"This  singular  genus,"  observes  M.  Say,  "is  so  remotely  allied  to 
any  hitherto  discovered,  that  I  do  not  think  it  can,  with  propriety,  be 
referred  to  any  family  yet  instituted.  By  its  columnar  support  it  is 
related  to  the  family  Crinoidea ;  but  the  total  absence  of  arms  and 
hands  excludes  it  from  that  very  natural  group.  The  superior  termi- 
nation, in  which  the  ambulacra,  the  rounded  openings,  and  the 
central  angulated  one,  are  situated,  has  some  affinity  to  the  family 
Echinidea  [EcHlNlDiE],  but  the  columnar  support  shows  that  it  cannot 
be  arranged  there.  Having  thus  on  its  inferior  portion  a  resemblance 
to  the  Crinoidea,  and  on  its  superior  surface  a  decided  analogy  to  the 
Echinidea,  I  think  it  may  with  propriety  form  an  intermediate  family 
under  the  following  name  and  characters :  Family,  Blastoidea.  Column 
composed  of  numerous  articulating  segments,  supporting  at  its  summit 
a  number  of  plates,  so  united  as  to  form  a  calyciform  body  containing 
the  viscera;  arms  none;  branchiae  arranged  in  ambulacra.  In  a 
natural  series  their  bodies  constitute  the  link  between  the  Crinoidea 
and  the  Echinidea,  on  the  one  hand;  whilst,  on  the  other,  the 
former  is  unquestionably,  but  not  more  obviously,  connected  with  the 
Stelleridiea  by  the  unequivocal  intervention  of  Comatula  and  Marsu- 
pites. Of  all  the  genera  of  Crinoidea,  it  is  to  Platycrinites  that 
Pentremite  seems  most  closely  related." 

M.  Say  describes  three  species,  namely  P.  globosa,  brought  from 
England,  and  said  to  have  been  found  in  the  vicinity  of  Bath ;  and 
P.  pyriformis  and  P.  florealis,  from  Kentucky.     He  gives,  as  tha 
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synonyms  of  the  latter,  Kentucky  Asterial  Fossil  (Parkinson),  and 
Encrinitea  florealis  (Schlotheim),  as  quoted  by  Miller,  and  thus  pro- 
ceeds :  "  This  is  extremely  abundant  in  many  parts  of  Kentucky,  and 
on  the  margins  of  the  Mississippi  in  a  few  places.  Near  Huntsville 
they  are  very  numerous :  and  on  the  surface  of  a  fragment  of  rock, 
three  inches  long  by  two  and  a  quarter  inches  wide,  sent  to  the 
Academy  by  Mr.  Hazard  of  that  place,  I  have  enumerated  eighteen 
specimens  of  this  species  more  or  less  entire,  and  two  specimens  of 
the  preceding  (P.  pyriformis).  On  another  still  smaller  piece  of  rock 
are  twenty-one  specimens,  all  in  alto  relievo,  two  of  which  are  of  the 
preceding  species.  On  a  third  fragment  of  rock  thirty  may  be 
counted,  and  on  a  fourth  upwards  of  fifty.  That  these  animals 
were  pedunculated  and  fixed,  there  cannot  be  any  doubt.  We  see 
at  the  base  of  the  pelvis  a  small  rounded  surface,  perforated  in 
the  centre  for  the  passage  of  the  alimentary  canal,  and  on  the  outer 
margin  are  very  short  but  distinct  radii  of  elevated  lines,  evidently 
intended  for  articulation  with  the  first  joint  of  the  column.  The 
column  itself  is  always  found  in  fragments  accompanying  the  body 
of  the  animal,  but  never  attached  to  it.  I  think  it  highly  probable 
that  the  branchial  apparatus  communicated  with  the  surrounding 
fluid  through  the  pores  of  the  ambulacra  by  means  of  filamentous 
processes :  these  may  also  have  performed  the  office  of  tentacula  in 
conveying  the  food  to  the  mouth,  which  was  perhaps  provided  with 
an  exsertile  proboscis  ;  or  may  we  not  rather  suppose  that  the  animal 
fed  on  the  minute  beings  that  abounded  in  the  sea-water,  and  that  it 
obtained  them  in  the  manner  of  Ascidia,  by  taking  them  in  with  the 
water?  The  residuum  of  digestion  appears  to  have  been  rejected 
through  the  mouth." 

Mr.  G.  B.  Sowerby  observes,  that  all  the  specimens  received  in  this 
country  from  Kentucky  were  changed  into  a  sort  of  chalcedony  or 
chert,  a  circumstance  which  has  perhaps  not  only  prevented  British 
naturalists  from  forming  a  correct  judgment  of  their  natural  affinities 
as  a  family,  but  appears  also  to  have  had  the  effect  of  preventing  them 
from  recognising  the  generic  resemblance  to  the  species  that  occur 
here,  which,  bearing  so  much  greater  a  similarity  to  some  of  the 
Echinidoz,  has  caused  some  of  our  naturalists  to  class  them  together : 
for  it  is  observable,  he  remarks,  that  of  perhaps  twenty  specimens  of 
the  Kentucky  Asterial  Fossil  that  he  had  examined  only  one  indi- 
vidual showed  the  sutures  that  separate  what  Say  calls  the  "  pelvic 
scapular  and  interscapular  plates  or  pieces."  The  examination  of  the 
new  species  however  suggested  to  Mr.  Sowerby  the  probability  that 
part  of  the  three  unequal  pieces  which  Say  calls  the  pelvis,  may  in 
fact  prove  to  be  costals,  thus  evidencing  one  more  relation  to  the 
Crinoklea.  Mr.  Sowerby  records  and  desciibes  two  species,  premising 
that  the  circumstance  of  Say's  first  species,  P.  globosa,  having  been 
brought  from  England,  led  Mr.  Sowerby  at  first  to  suppose  that  Say 
might  refer  to  one  of  those  species  that  had  come  into  Mr.  Sowerby's 
hands.  Say's  description,  however,  in  Mr.  Sowerby's  opinion  is  so 
incomplete,  and  the  terms  he  has  used  are  so  vague,  that  Mr.  Sowerby 
had  not  been  able  to  ascertain  the  fact,  but  thinks,  nevertheless, 
that  '  Pelvis  deep,  saucer-shaped,  convex,'  may  serve  to  distinguish  it 
from  both.  Mr.  Sowerby's  two  species  are  Pentremites  Dcrbiensis 
from  Derbyshire  (limestone)  and  P.  elliptica  from  near  Preston  in 
Lancashire. 

In  a  paper  ('  Zool.  Journ.,'  vol.  iv.)  Mr.  Sowerby  changes  the  name 
to  Pentatrematites,  and  records  three  more  species,  namely  P.  angulata, 
P.  infiata,  and  P.  oblong  a ;  all  from  the  calamine  mines  belonging  to 
the  Duke  of  Buccleuch,  on  the  Lancashire  side  of  the  Hodder;  and 
in  the  last  volume  of  the  '  Zoological  Journal,'  he  describes  three  in 
addition,  namely  P.  orbicularis,  P.  acuta,  and  P.  pentangularis  ;  the 
last  he  considers  to  be  the  Platycrinites  pentangularis  of  Miller,  the 
arms  being  imaginary  in  his  figure.  Goldfuss  describes  a  species 
from  the  transition  limestone  near  Dusseldorf. 

De  Blainville  places  this  genus  at  the  end  of  the  Crinoideans. 
It  appears  to  be  the  connecting  link  between  the  Crinoidea  and  the 
Echinidw,  but  to  have  a  much  stronger  relationship  to  the  former 
than  to  the  latter.  Marsupites  may  be  regarded  as  a  connection 
between  the  true  Crinoideans  and  the  Comatula;. 

The  following  is  a  summary  of  the  distribution  of  this  group  of 
animals,  by  Professor  E.  Forbes  : — . 

"  This  important  tribe  had  its  greatest  development  during  the 
palseozoic  and  secondary  epochs,  diminishing  materially  towards  the 
close  of  the  latter,  and  becoming  scant  and  scarce  during  the  tertiary 
and  historical  epochs.  They  commence  their  existence  with  the 
earliest  sedimentary  deposits,  and  arrive  at  their  maximum  of  develop- 
ment before  the  close  of  the  palaeozoic  periods.  In  the  Lower 
Silurian  they  are  fragmentary,  but  common ;  in  the  upper  beds  of 
that  formation  many  fine  species  occur  often  well-preserved  in 
limestone.  Actinocrinus,  Cyathocrinus,  Dimerocrinus,  Rhodocrinus, 
Eugenocrinus,  Taxocrinus,  Trochocrinus,  and  Hypanthocrinus  are 
British  Silurian  genera.  During  the  Devonian  epoch  we  find  the 
genera  Cyathocrinus  and  Platycrinus,  Taxocrinus,  and  Adelocrinus. 
The  limestones  of  the  carboniferous  period  abound  in  Crinoidea;. 
Numerous  species  of  Actinocrinus,  Platycrinus,  Cyathocrinus,  Poterio- 
crinus  occur,  with  others  of  the  genera  Rhodocrinus,  Symbathocrinus, 
Gilbertsocrinus,  Taxocrinus,  &c.  The  commencement  of  the  secondary 
period  is  marked  by  abundance  of  Pentacrini,  indicative  of  a  new 
series  of  crinoidal  forms.    At  Lyme  Regis,  where  they  have  been 


found  in  great  numbers,  they  occur  associated  with  fossil  wood  in 
such  a  manner,  that  there  can  be  little  doubt  that  they  lived  attached 
to  floating  masses  of  wood,  probably  in  shallows.  Higher  up  among 
the  oolitic  strata,  we  find  the  curious  Apiocrinus  (the  Pear-Encrinite) 
which  appears  to  have  lived  attached  to  ancient  banks  of  coral. 
During  the  cretaceous  epoch  the  free  Crinoids  begin  to  appear,  and 
Comatula;  seem  to  have  been  not  uncommon.  The  genua  Marsupites 
is  a  remarkable  form  of  this  group,  and  disappears  before  the  com- 
mencement of  the  tertiaries.  The  last  of  the  fossil  Pentacrinites 
appear  in  eocene  strata,  but  as  the  genus  still  lives  it  is  probable 
that  intermediate  species  will  be  found.  Comatula;  existed  during  all 
the  tertiary  epochs.  In  Britain  however  no  trace  of  it  has  been  found 
in  pleistocene  strata.  The  supposed  genera  of  Echinida;,  Ganymeda  ol 
Gray,  and  Glcnotremites  of  Goldfuss,  are  only  the  cups  of  Comatula'. 

"  It  may  be  noted  generally  respecting  Fosril  Crinoids — 1st.,  That 
all  the  genera  of  the  family  Aotinocrinidai  (including  such  as  have 
cups  composed  of  thin  and  slightly  articulated  pieces  and  having 
much  divided  arms),  as  Rhodocrinus,  Actinocrinus,  Gilbertsocrinus, 
Melocrinus,  Scyphocrmus,  Cyathocrinus,  Platycrinus,  Dimerocrinus, 
Hypanthocrinus,  &c,  are  confined  to  palaeozoic  strata.  2nd.  That  all 
the  genera  of  the  family  Poteriocrinidos  (composed  of  such  as  have 
their  cups  made  up  of  large  and  strong  segments,  but  in  general  aspect 
closely  resembling  the  members  of  the  first  tribe),  as  Poteriocrinus, 
Isocrinus,  and  Symbathocrinus,  are  palaeozoic.  3rd.  That  the  genera 
of  the  family  Pentacrinida:  (characterised  by  the  strongly  articulated 
segments  of  their  cups  and  head  of  the  column,  and  by  the  side-arms 
of  the  latter)  range  from  the  triassic  epoch  to  our  own  times,  having 
their  maximum  during  the  oolitic  epoch.  4th.  That  the  genera  of 
the  family  Apiocrinidce  (characterised  by  the  pear-shaped  and  articu- 
lated summits  of  the  stem  and  cup,  and  the  naked  column),  as  Apio- 
crinus, Guettardocrinus,  Millericrinus,  Encrinus,  and  Eugenocrinus,  are 
secondary,  and  for  the  most  part  oolitic.  Encrinus  is  a  genus  not 
found  in  British  strata,  and  characteristic  of  the  trias  (Muschel-Kalk). 
It  is  the  well-known  Stone-Lily  or  Lily-Encrinite  of  collections.  The 
genus  Bonigeraticrinus  of  D'Orbigny,  of  which  two  species  are  how- 
ever from  the  chalk,  is  an  exception  to  the  above  rule,  if  the  remains 
of  a  Crinoid,  found  preserved  in  the  recent  blank  of  the  Antilles,  be 
rightly  referred  to  it.  5th.  The  Free  Crinoids,  Oomatulidw,  appear  to 
have  ranged  from  the  oolitic  period  to  the  present  time;  for  in 
the  lithographic  slates  of  Bavaria  we  find  several  remains  of  animals 
closely  allied  to  Comatulw.  This  family  appears  to  have  attained  its 
greatest  development  during  our  own  epoch,  and  as  certain  living 
species  are  known  to  pass  through  stages  exactly  comparable  to  the 
adult  state  of  the  Stalked  Crinoid,  we  must  regard  the  Comatulidce 
as  the  most  advanced  of  crinoidal  forms." 

(Johnston,  Physical  Atlas.) 

ENDECA'NDRIA,  the  ninth  class  of  the  Linnrean  system  of  Botany, 
distinguished  by  having  nine  stamens  separate  from  each  other. 
ENDIVE.  [Cichoeidm.] 
ENDOCARP.  [Fruit.] 

ENDOGENITES,  the  name  for  certain  Fossil  Plant-Stems,  as  E. 
erosa,  from  the  Tilgate  Beds.  (Mantell.) 

E'NDOGENS.  One  of  the  large  primary  classes  into  which  the 
Vegetable  Kingdom  is  divided  bears  this  name,  in  consequence  of  its 
new  woody  matter  being  constantly  developed  in  the  first  instance 
towards  the  interior  of  the  trunk,  only  curving  outwards  in  its  sub- 
sequent course  downwards.  That  palm-trees  grow  in  this  way  was 
known  so  long  since  as  the  time  of  Theophrastus,  who  distinctly 
speaks  of  the  differences  between  endogenous  and  exogenous  wood. 

But  that  this  peculiarity  is  also  extended  to  a  considerable  part  of 
the  vegetable  kingdom  is  a  modern  fact,  the  discovery  of  which  we 
owe  to  the  French  naturalists  Daubenton  and  Desfontaines.  The 
path  being  thus  opened,  the  inquiry  has  subsequently,  and  more  par- 
ticularly of  late  years,  been  much  extended,  especially  by  Professor 
Mohl,  in  an  elaborate  essay  upon  the  anatomy  of  palms. 

Mohl  is  of  opinion  that  the  first  year's  wood  of  an  Exogen  is  analo- 
gous in  arrangement  to  that  of  an  Endogen,  the  woody  bundles  of  each 
leaf  curving  upwards  and  outwards  to  the  base  of  the  leaf,  and  down- 
wards and  outwards  towards  the  bark,  crossing  through  those  which 
have  been  previously  developed. 

The  phenomena  of  growth  in  a  palm-tree  may  be  taken  as  typical 
of  the  endogenous  struoture.  In  the  beginning  the  embryo  of  a  palm 
consists  of  a  cellular  basis,  in  which  a  certain  number  of  cords  of 
ligneous  fibre  are  arranged  circularly  (fig.  1),  down  the  radicle, 
deriving  their  origin  from  the  plumule.  Immediately  subsequent  to 
germination,  and  as  soon  as  the  rudimentary  leaves  of  the  plumule 
begin  to  lengthen,  spiral  and  dotted  vessels  appear  in  their  tissue  in 
connection  with  the  ligneous  cords  ;  the  latter  increase  in  quantity  as 
the  plant  advances  in  growth,  shooting  downwards  through  the  cel- 
lular tissue,  and  keeping  parallel  with  the  outside  of  the  root.  At 
the  same  time  the  cellular  tissue  increases  in  diameter  to  make  room 
for  the  descending  ligneous  cords  (or  woody  bundles,  as  they  are  also 
called).  At  last  a  young  leaf  is  developed  with  a  considerable  number 
of  such  cords  proceeding  from  its  base  downwards,  and,  as  its  base 
passes  all  round  the  plumule,  consequently  passing  downwards  alike 
on  all  sides  of  the  centre  that  it  surrounds.  Within  this  a  second 
leaf  gradually  unfolds,  the  cellular  tissue  increasing  horizontally  at 
the  same  time ;  the  ligneous  cords,  however,  soon  ?ease  to  maintain 
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anything  like  a  parallel  direction,  but  curve  outwards  as  they  pass 
downwards,  losing  their  extremities  in  the  roots,  or  in  the  cellular 
integument  on  the  outside  of  the  first  circle  of  cords  (fig.  1) ;  at  the 
same  time  the  second  leaf  pushes  the  first  leaf  a  little  from  the  centre 
towards  the  circumference  of  the  plane  or  cone  of  growth  ;  the  con- 
sequence of  which  is  that  the  ligneous  cords  next  the  base  of  the  first 
leaf  are  drawn  a  little  outwards,  and  form  descending  axes  which 
henceforwards  are  found  at  first  to  curve  inwards  towards  the  centre 
of  the  young  stem,  and  afterwards  outwards  towards  its  circumfer- 
ence. In  this  manner  leaf  after  leaf  is  developed,  the  horizontal 
cellular  system  enlarging  all  the  time,  and  every  successive  leaf,  as  it 
forms  at  the  growing  point,  emitting  more  woody  bundles  curving 
downwards  and  outwards,  and  consequently  intersecting  the  older 
arcs  at  some  place  or  other  ;  the  result  of  this  is  that  the  first  formed 
leaf  will  have  the  upper  end  of  the  arcs  which  belong  to  it  longest, 
and  much  stretched  outwardly,  while  the  youngest  will  have  the  arcs 
the  straightest ;  and  the  appearance  produced  in  the  stem  will  be  that 
of  a  confused  entanglement  of  woody  bundles  in  the  midst  of  a  quan- 
tity of  cellular  tissue.  As  the  stem  extends  its  cellular  tissue  longi- 
tudinally while  this  is  going  on,  the  woody  arcs  are  consequently  in 
proportion  long,  and  in  fact  usually  appear  to  the  eye  as  if  almost 
parallel,  excepting  here  and  there,  where  two  arcs  abruptly  intersect 
each  other.  As  in  all  cases  the  greater  number  of  arcs  curve  outwards 
as  they  descend,  and  eventually  break  up  their  ends  into  a  multitude 
of  fine  divisions  next  the  circumference,  where  they  form  a  cortical 
integument,  it  will  follow  that'the  greater  part  of  the  woody  matter 
of  the  stem  will  be  collected  near  the  circumference,  while  the  centre 
is  kept  comparatively  open,  and  will  consist  chiefly  of  cellular  tissue ; 
and  when,  as  in  many  palms,  the  stem  has  a  limited  circumference, 
beyond  which  it  is  its  specific  nature  not  to  distend,  the  density  of 
the  circumference  must,  it  is  obvious,  be  proportionally  augmented. 
It  is,  however,  a  mistake  to  suppose  that  the  great  hardness  of  the 
circumference  of  olfl  palm-wood  is  owing  merely  to  the  presence  of 
augmenting  matter  upon  a  fixed  circumference  ;  this  will  account  but 
little  for  the  phenomena.  We  find  that  the  woody  bundles  next  the 
circumference  are  larger  and  harder  than  they  originally  were,  and 
consequently  we  must  suppose  that  they  have  the  power  of  increasing 
their  own  diameter  subsequent  to  their  first  formation,  and  that  they 
also  act  as  reservoirs  of  secretions  of  a  hard  and  solid  nature,  after 
the  manner  of  the  heartwood  of  Exogens. 

When  the  growth  of  the  stem  of  an  Endogen  goes  on  in  this 
regular  manner,  with  no, power  of  extending  horizontally  beyond  a 
specifically  limited  diameter,  a  stem  is  formed,  the  transverse  section 
of  which  presents  the  appearance  Bhown  in  the  following  cut. 


Fig.  1. 


There  are  a  number  of  curved  spots  crowded  together  in  a  confused 
way,  most  thick  and  numerous  at  the  circumference,  comparatively 
small  and  thinly  placed  at  the  centre ;  and  the  only  regular  structure 
that  is  observable  with  the  naked  eye  is  that  the  curves  always 
present  their  convexity  to  the  circumference. 

When  there  is  no  limited  circumference  assigned  by  nature  to  an 
Endogen,  then  the  curved  spots,  which  are  sections  of  the  woody  arcs, 
are  much  more  equally  arranged,  and  are  less  crowded  at  the  circum- 
ference. Never  is  there  any  distinct  cohimn  of  pith,  or  medullary 
rays,  or  concentric  arrangement  of  the  woody  arcs ;  nor  does  the 
cortical  integument  of  the  surface  of  endogenous  stems  assume  the 
character  of  bark,  separating  from  the  wood  below  it ;  on  the  con- 
trary, as. the  cortical  integument  consists  very  much  of  the  finely 
divided  extremities  of  the  woody  arcs,  they  necessarily  hold  it  fast  to 
the  wood  of  which  they  are  themselves  prolongations,  and  the  cortical 
integument  can  only  be  stripped  off  by  tearing  it  away  from  the  whole 
surface  of  the  wood,  from  which  it  does  not  separate  without  leaving 
myriads  of  little  broken  threads  behind. 

This  account  of  the  structure  of  the  Endogenous  Stem  is  identical 
with  that  given  by  Dr.  Lindley  in  his  '  Vegetable  Kingdom.'  Schlei- 
den's  view  of  the  structure  of  the  stem,  as  given  by  Dr.  Lindley,  is 
3omewhat  different.    The  following  passage  expounds  this  view  : — 

"  In  all  plants,  the  woody  bundles,  whose  development 
always  proceeds  from  the  interior  to  the  exterior,  ai-e  either  limited 
or  unlimited  in  their  growth.     Commonly  every  woody  bundle 


consists  of  three  different  physiological  parts ;  firstly,  of  a  tissue  of 
extreme  delicacy,  capable  of  rapid  development,  in  which  new  cella 
are  continually  generated,  and  deposited  in  various  ways,  in  two 
different  directions,  namely,  next  the  circumference  in  the  shape  of  a 
peculiar  kind  of  lengthened  cellular  tissue  with  very  thick  walls,  the 
liber,  and  next  the  centre  in  the  form  of  annular,  spiral,  retioulate, 
and  porous  vessels  ;  secondly  of  woody  cells,  which  are  either  uni- 
form in  appearance  or  different,  and  form  wood,  properly  so  called. 
Up  to  a  certain  period  the  development  of  the  vascular  system  in 
Monocotyledons  and  Dicotyledons  proceeds  on  the  same  plan  ;  but  in 
Monocotyledons  (Endogens)  the  active,  thin,  solid,  delicate,  cellular 
tissue  suddenly  changes  ;  the  partitions  of  its  cells  become  thicker, 
their  generating  power  ceases,  and  when  all  the  surrounding  cells  are 
fully  developed,  they  assume  a  peculiar  form,  ceasing  to  convey  gum, 
mucilage,  and  other  kinds  of  thick  formative  sap."  From  this  cause 
all  further  development  of  vascular  bundles  is  rendered  impossible, 
and  therefore  Schleiden  calls  the  woody  bundles  of  such  plants 
'  limited.'  In  Dicotyledons  (Exogens),  on  the  contrary,  this  tissue 
retains  during  the  whole  lifetime  of  the  plant  its  vital  power  of  forma- 
tion, continues  to  develop  new  cells,  and  so  increases  the  mass,  cease- 
lessly augmenting  both  the  exterior  (liber)  and  the  interior  faces  (wood), 
for  which  reason  Schleiden  calls  such  woody  bundles  'unlimited.' 
"  This,"  he  continues,  "happens  according  to  the  climate  and  nature 
of  the  plant  either  pretty  continuously,  as  in  Cactacece,  or  by  abrupt  peri- 
odical advances  and  cessations,  as  occurs  in  forest-trees  of  Europe.  In 
the  latter,  the  stem  forms  an  uninterrupted  tissue  from  the  pith  to  the 
bark  during  every  period  of  life,  and  the  bark  is  never  organically 
separated  from  the  stem  ;  what  is  considered  their  natural  separation 
in  the  spring  is  only  a  rent,  produced  by  tearing  the  delicate  tissue 
already  spoken  of,  which  is  present  even  during  winter,  and  con- 
stitutes the  foundation  of  new  annual  zones,  although  compressed, 
and  filled  with  gum,  starch,  and  other  secretions.  In  the  spring, 
being  expanded  and  swollen  by  the  new  amount  of  sap,  it  is  deprived 
of  its  contents  by  their  solution."    (Lindley,  '  Vegetable  Kingdom.') 

Schleiden's  account  of  the  structure  of  the  Endogenous  or  Monoco- 
tyledonous  stem,  as  given  in  his  '  Principles  of  Scientific  Botany,' 
is  as  follows  : — 

"  The  most  simple  plants  of  this  division  have  no  vascular  bundles, 
as  for  instance  Woljfta.  Those  nearest  allied  amongst  the  Lemnacece 
first  exhibit  definite  indications  of  these ;  in  Spirodela  we  even  find 
them  combined  with  spiral  vessels,  . but  distributed  in  a  plane  surface 
as  the  necessary  accompaniment  of  a  flat  stalk.  Many  of  the 
Naiadcw,  as  for  instance  Naias,  Zanichellia,  Ruppia,  have  only  a 
central  vascular  bundle.  In  the  remainder  we  meet  with  the  follow- 
ing modifications : — 

"1.  Developed  Internodes. — The  stalks  and  stems  have  always 
several  rings  of  vascular  bundles,  which  occasionally  inclose  a 
pith,  where  a  circle  of  vascular  bundles  are  connected  by  a 
ring  of  thickened  parenchyma.  This  is  often  the  most  external 
(usually),  often  a  more  internal  one,  as  in  Pothos.  A  portion  of  the 
vascular  bundle  passes  through  the  nodes  into  the  leaf,  whilst  a  part 
rises  into  the  next  internode.  Small  twigs  branch  off  from  all  the 
vascular  bundles  that  pass  through  the  nodes,  forming  a  confused 
plexus  in  the  node,  which,  for  the  most  part,  merges  into  the  axillary 
bud.  The  innermost  vascular  bundles  in  the  nodes  supply  the  lowest 
leaves,  the  external  bundles  the  upper  ones,  as  in  Grasses,  the  Cane- 
stemmed  Palms,  and  the  Commelinacece.  There  are  many  groups  that 
have  not  yet  been  examined.  The  whole  of  the  vascular  bundles  in 
the  same  internode  are  simultaneously  formed  and  developed,  and  the 
internode  itself,  when  perennial,  does  not  continue  to  increase  in  thick- 
ness, whether  the  plant  becomes  branched  or  not.  The  primary  axes, 
like  the  secondary,  only  grow  upwards  ;  in  fact  they  are  devoid  of  a 
cambium-layer. 

"  2.  Undeveloped  Internodes. —  The  stalks  (in  Pistia  obovata  for 
instance),  and  the  stems  of  Palms,  herbaceous  Liliacem,  bulbs  of 
Allium,  IAlium,  &c,  have  a  conical  terminal  bud,  sometimes  shorter, 
in  accordance  with  which  the  vascular  bundles  run  from  below  and 
the  exterior,  upwards  and  towards  the  interior,  and  then  from  thence 
upwards  and  externally,  to  pass  into  a  leaf.  The  arc,  which  is  convex 
towards  the  interior,  is  longer  or  shorter  according  to  the  terminal 
bud ;  and  the  vascular  bundle  likewise  passes  through  a  longer  or 
shorter  portion  of  the  whole  axis,  according  to  the  same  conditions. 
In  the  full-grown  stems  of  the  Palms,  the  vascular  bundles  connected 
with  the  upper  leaves  do  not  reach  the  base  of  the  stem,  notwith- 
standing the  length  of  the  arc.  In  the  simplest  case  the  vascular 
bundles  are  wholly  isolated  ;  they  are  however  more  frequently  con- 
nected by  intermediate  branches,  seldom  from  within  externally,  but 
often  laterally  with  one  another.  From  this  cause,  as  well  as  from  a 
more  or  less  extended  vertical  course  of  the  vascular  bundles  before 
they  form  the  arc,  the  external  part  of  the  stem  is  composed  of  a 
thicker  cylinder  of  vascular  bundles,  whilst  the  inner  portion,  com- 
posed only  of  arcs,  becoming  more  and  more  isolated  towards  the 
centre,  and  cellular  tissue  increasing  in  quantity  in  the  inverse  pro- 
portion, appears  much  looser. 

"However  simple  we  may  consider  the  course  of  the  vascular 
bundles,  iu  the  Monocotyledons,  in  judging  of  them  according  to 
H.  Mohl's  researches,  it  is  in  fact  but  seldom  so  ;  nevertheless  H. 
Mohl's  representation  affords  the  simplest  and  clearest  delineation, 
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and  gives  the  type  from  which  all  the  analagous  structures  must  be 
deduced.  The  separate  vascular  bundles,  especially  so  far  as  they 
form  the  arc,  by  no  means  always  run  in  one  and  the  same  vertical 
plane,  their  emergence  deviating  frequently  about  50°  and  more  of 
the  circumference  of  the  Btem,  laterally  from  the  vertical  of  their 
starting  point,  as  may  be  easily  observed  for  instance  in  Yucca 
gloriosa.  The  Xanthorhoza  Australia  appears  to  me  to  differ  most 
strikingly  from  the  simple  type  of  the  stem.  Here  the  fascicles  of 
the  vascular  bundles  emerging  into  the  leaves,  evidently  have  a  three- 
fold origin  from  three  different  zones  of  the  stem.  Quite  in  the 
interior  another  plexus  of  vascular  bundles  appears,  the  course  of 
which  however  I  could  not  make  out,  as  the  piece  in  my  possession 
was  not  sufficiently  large  for  me  to  have  it.  Still  it  appeared  to  me 
that  the  vascular  bundles  had  not  quite  reached  the  middle  of  the 
stem.  It  will  at  least  suffice  to  draw  the  attention  of  more  favoured 
observers  to  this  striking  structure.  Perhaps  the  history  of  the 
development  of  Aletris  fragrans  will  afford  aome  conclusions  on  the 
point.  An  old  stem  of  about  4'25  Paris  inches  in  diameter  consists 
of  two  parts ;  the  primary  stem  about  7  lines  in  diameter,  in  which 
the  vascular  bundles  exhibit  the  usual  arc-like  course  and  an  external 
much  more  solid  zone,  gradually  formed  by  the  cambium-layer.  The 
vascular  bundles  passing  from  within  to  the  leaf-cicatrices  permeate 
this  external  layer  in  a  perfectly  horizontal  direction.  The  external 
layer  becomes  however  divided  again  into  four  zones,  which  produce 
the  appearance  of  annual  rings  when  seen  in .  the  transverse  section. 
The  three  external  ones  are  when  taken  together  of  about  the  same 
thickness  as  the  fourth  internal  one ;  they  differ  in  this,  that  in  the 
external  ones  the  fibres  do  not  ascend  vertically  but  obliquely,  con- 
sequently in  a  spiral  round  the  axis,  and  wind  towards  the  left ;  in 
the  second,  in  like  manner,  but  winding  towards  the -right;  in  the 
third  again,  turned  towards  the  left ;  and  finally  becoming  gradually 
horizontal  in  the  fourth.  I  may  remark  here  that  whilst  the  paren- 
chyma is  arranged  in  vertical  rows  in  the  primary  stem,  it  appears  to 
be  in  horizontal  rows  between  the  external  vascular,  in  the  manner 
of  the  medullary  rays. 

"  An  essential  difference  presents  itself  here,  according  as  the  forma- 
tive layer  is  limited  to  the  terminal  bud,  or  whether  there  is  a  con- 
tinuous layer  in  the  whole  circumference  of  the  stem  below  the  rind, 
which  is  there  bounded  internally  by  it.  The  latter  occurs  in  the 
case  of  normally  branching  stems,  as  for  instance  in  the  Dracmncs, 
Aloinew,  and  Aroidcce,  the  former  in  normally  simple  stems,. as  for 
instance  in  the  Tulipacece  and  Palms,  with  undeveloped  internodes. 
Beautiful  investigations  on  this  subject  may  be  found  accompanied 
by  the  carefully  selected  results  of  earlier  observations  in  Unger, 
(see  his  '  Bau  und  Wachsthum  des  Dikotyledonenstammes,'  Peters- 
burg, 1840,  page. 34).  I  must  finally  make  mention  of  the  singular 
stem-formation  in  the  tropical  Orchidacew.  A  large  portion  of  these, 
such  for  instance  as  are  commonly  described  as  having  tubers,  have 
not  very  thick  stems  (generally  branched)  with  abbreviated  internodes. 
Those  branches  however  which  come  to  blossom  produce  a  peculiar 
form,  which  has  hitherto  been  known  as  tuber  (knolle).  Either  one 
of  the  more  central  internodes  of  the  blossom-bearing  branch 
swells  into  a  disproportionate  mass  of  very  varying  shape,  or  all  the 
lower  internodes  of  the  branch  form  a  longer  or  shorter,  more  or  less 
thick  fleshy  mass.  In  both,  as  for  instance  in  Epidendrum  cochlea- 
turn,  and  Bletia  Tankervillice,  the  regular  course  of  the  vascular 
bundles  may  be  distinctly  observed,  but  in  the  case  of  the  last-named 
plant  (I  know  not  whether  the  same  holds  good  for  all  similarly 
formed)  there  is  a  peculiar  vascular  system  intended  for  the  new 
lateral  buds.  Little  branches  pass  from  the  external  vascular 
bundles,  and  run  together  in  a  horizontal  direction  below  the  rind 
from  both  sides  up  to  the  buds.  On  cutting  vertically  through  one 
of  these  stems  we  find  a  transversely-severed  strikingly-large  group 
of  vascular  bundles  below  the  rind,  corresponding  to  each  internode. 
It  unfortunately  happens  with  the  Orchidacew  as  with  the  Cacti  that 
it  is  a  matter  of  difficulty  to  obtain  a  sufficient  quantity  of  material 
to  ascertain  its  anatomy  or  its  history  of  development." 

Grasses  are  Endogens  with  hollow  stems  strengthened  by  tamsverse 
plates  at  the  nodes.  This  is  seen  in  the  bamboo,  whose  joints  are 
used  as  cases  to  hold  rolls,  or  in  any  of  our  indigenous  species.  In 
this  case  the  deviation  from  habitual  structure  is  owing  to  the  circum- 
ference growing  faster  than  the  centre,  the  consequence  of  which  is 
the  tearing  the  latter  into  a  fistular  passage,  except  at  the  nodes 
where  the  arcs  of  ligneous  tissue  originating  in  the  leaves  cross  over 
from  one  side  of  the  stem  to  the  other,  and  by  their  entanglement 
and  extensibility  prevent  the  possibility  of  any  rupture  taking  place. 
That  this  is  so  is  proved  by  the  fact  that  the  stems  of  all  Grasses  are 
solid,  or  nearly  so,  as  long  as  they  grow  slowly ;  and  that  it  is  when 
the  rapidity  of  their  development  is  much  accelerated  that  they 
assume  their  habitual  fistular  character.  Independently  of  that 
circumstance  their  organisation  is  quite  normal. 

Xanlhorhma  hastilis  has  been  shown  by  De  Candolle  to  have  an 
anomalous  aspect.  When  cut  through  transversely  the  section 
exhibits  an  appearance  of  medullary  rays  proceeding  with  consider- 
able regularity  from  near  the  centre  to  the  very  circumference. 
('Organographie  Ve'ge'tale,'  t.  7.)  But  such  horizontal  rays  are  not 
constructed  of  muriform  cellular  tissue  like  real  medullary  processes, 
but  are  composed  of  ligneous  cords  lying  across  the  other  woody 


tissue  :  they  are  in  fact  the  upper  ends  of  the  woody  arcs  pulled  from 
a  vertical  into  a  horizontal  direction  by  the  growth  of  the  stem  and 
the  thrusting  of  the  leaves  to  which  they  belong  from  the  centre  to 
the  circumference.  Such  a  case  throws  great  light  upon  the  real 
nature  of  the  more  regular  forms  of  endogenous  wood. 

Other  appearances  are  owing  to  imperfect  development,  as  in  some 
of  the  aquatic  species  of  this  class.  Lemna,  for  example,  has  its  stem 
and  leaves  fused  together  into  a  small  lenticular  cavernous  body  ;  and 
in  Zannichellia  and  others  a  few  tubes  of  lengthened  cellular  tissue 
constitute  almost  all  the  axis ;  but  the  examination  of  such  cases  is 
comparatively  unimportant,  and  would  lead  too  much  into  details  of 
subordinate  interest. 

By  far  the  most  striking  kind  of  anomaly  in  the  stem  of  Endogens 
is  that  which  occurs  in  Barbacenia.  In  an  unpublished  species  of 
Barbacenia  from  Rio  Janeiro,  allied  to  B.  purpurea,  the  stems  appear 
externally  like  those  of  any  other  rough-barked  plant,  only  that  their 
surface  is  unusually  fibrous  and  ragged  when  old,  and  closely  coated 
by  the  remains  of  sheathing  leaves  when  young.  Upon  examining  a 
transverse  section  of  it  the  stem  is  found  to  consist  of  a  small  firm 
pale  central  circle,  having  the  ordinary  endogenous  organisation,  and 
of  a  large  number  of  smaller  and  very  irregular  oval  spaces,  pressed 
closely  together  but  having  no  organic  connection  ;  between  these  are 
traces  of  a  chaffy  ragged  kind  of  tissue  which  seems  as  if  principally 
absorbed  and  destroyed  (fig.  2,  A). 

Fig.  2.  A 


C  B 


A  vertical  section  of  the  thickest  part  of  this  stem  exhibits,  in 
addition  to  a  pale  central  endogenous  column,  woody  bundles  crossing 
each  other  or  lying  parallel,  after  the  manner  of  the  ordinary  ligneous 
tissue  of  a  palm  stem  (fig.  2,  B),  only  the  bundles  do  not  adhere  to 
each  other,  and  are  not  embodied  as  usual  in  a  cellular  substance. 
These  bundles  may  be  readily  traced  to  the  central.column,  particu- 
larly in  the  younger  branches  (fig.  2,  C),  and  are  plainly  the  roots  of 
the  stem,  of  exactly  the  same  nature  as  those  aerial  roots  which  serve 
to  stay  the  stem  of  a  Screw-Pine  (Pandanus).  When  they,  reach  the 
earth  the  woody  bundles  become  more  apparently  roots,  dividing  at 
their  points  into  fine  segments,  and  entirely  resembling  on  a.small 
scale  the  roots  of  the  palm-tree.  The  central  column  is  much  smaller 
at  the  base  of  the  stem  than  near  the  upper  extremity. 

The  age  of  endogenous  trees  has  been  little  studied.  When  the 
circumference  of  their  stem  is  limited  specifically  it  is  obvious  that 
their  lives  will  be  limited  also ;  and  hence  we  find  the  longevity  of 
palms  inconsiderable  when  compared  with  that  of  exogenous  trees. 
Two  or  three  hundred  years  are  estimated  to  form  the  extreme  extent 
of  life  in  a  Date-Palm  and  in  many  others.  But  where,  as  in  Dracama, 
the  degree  to  which  the  stem  will  grow  in  diameter  is  indefinite  the 
age  seems,  as  in  Exogens,  to  be  indefinite  also  ;  thus  a  famous  Dragon- 
Tree,  Dracazna  Draco,  of  Oratava,  in  Tenerifie,  was  an  object  of  great 
antiquity  so  long  ago  as  a.d,  1402,  and  is  still  alive. 
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Important  as  the  character  furnished  by  the  internal  manner  of 
growth  of  an  Endogen  obviously  is,  it  is  much  enhanced  in  value  by 
its  being  found  very  generally  accompanied  by  peculiarities  of  organi- 
sation in  other  parts.  The  leaves  have  in  almost  all  cases  the  veins 
placed  in  parallel  lines,  merely  connected  by  transverse  single  or 
nearly  single  bars.  Straight- veined  foliage  is  therefore  an  external 
symptom  of  an  endogenous  mode  of  growth.  When  such  an  appear- 
ance is  found  in  Exogens  it  is  always  fallacious,  and  is  found  to  be 
owing  to  the  excessive  size  and  peculiar  direction  of  a  few  of  the 
larger  veius,  and  not  to  be  a  general  character  of  all  the  venous 
system ;  as  is  sufficiently  obvious  in  Plantago  lanceolata,  Gcntiana 
lutea,  and  many  more. 

The  flowers  too  of  Endogens  have  in  most  cases  their  sepals,  petals, 
and  stamens  corresponding  with  the  number  three,  or  clearly  refer- 
rible  to  that  type  ;  and  the  pistil  usually  participates  in  the  same 
peculiarity.  Where  such  a  proportion  exists  in  Exogens  it  is  usually 
confined  to  the-  «sepals  and  petals  by  themselves,  or  to  the  pistil  by 
itself,  not  extending  to  the  other  organs.  In  Endogens  it  is  almost 
universal  in  all  the  whorls  of  the  flower,  although  sometimes  obscured 
by  the  abortion,  dislocation,  or  cohesion  of  particular  parts,  as  happens 
in  the  whole  of  the  extensive  natural  order  of  grasses. 


and  a  plumule  from  a  little  above  the  radicle ;  in  other  cases  its 
embryo  has  a  slit  on  one  side,  in  the  cavity  of  which  the  plumule 
reposes,  or,  finally,  the  embryo  is  a  flat  plate  as  in  Grasses,  with  the 
plumule  and  radicle  attached  to  its  face  near  the  base.  In  the  latter 
case  the  flat  plate  is  a  solitary  cotyledon,  which  in  the  second  instance 
is  folded  together  so  as  to  give  the  embryo  the  appearance  of  being 
slit,  and  which  in  the  first  or  most  habitual  condition  is  not  only 
folded  up  but  united  at  its  edges  into  a  case,  entirely  burying  the 
plumule  and  cotyledon.  Hence  the  embryo  of  an  Endogen  is  called 
Monocotyledonous ;  a  name  that  is  really  unexceptionable,  notwith- 
standing the  occasional  appearance  of  a  second  rudimentary  cotyledon, 
as  occurs  in  common  wheat. 

It  has  already  been  stated  that  the  radicle  is  protruded  in  germina- 
tion from  within  the  substance  of  the  embryo  ;  the  base  of  the  radicle 
is  consequently  surrounded  by  a  minute  collar  formed  of  the  edges  of 
the  aperture  produced  by  the  radicle  upon  its  egress.  For  this  reason 
Exogens  are  called  endorhizal. 

Hence  the  great  natural  class  of  plants  forming  the  subject  of  these 
remarks  has  five  most  important  physiological  peculiarities,  by  all 
which  combined,  or  usually  by  each  of  which  separately,  the  class 
may  be  characterised 


Endogenous  Vegetation. 

Pahnacca:,  consisting  of  Cocoa  rapiiata  {a)  ;  Manicarm  saecifera  (i) ;  Iriartea  ventricosa  (/).  Pandanacca,  represented  by  Pandanus  odoralissimus  (c) ; 
Mnsacae,  by  Musa  Sapientum  {d) ;  Graminacew,  by  ISamhusa  arundinarea  (e)  ;  and  Arborescent  Amaryllidacecr,  by  Agave  Americana  {g).  The  fore  and  back 
grounds  are  composed  of  small  palms,  grasses,  rushes,  and  liliaceous  plants. 


The  effect  of  the  manner  of  growth  in  Endogens  is  to  give  them  a 
very  peculiar  appearance.  Their  trunks  frequently  resemble  columns 
rising  majestically  with  a  plume  of  leaves  upon  their  summit ;  and 
the  leaves,  often  very  large — the  fan-shaped  leaves  of  some  palms 
are  from  20  to  30  feet  wide — have  most  commonly  a  lengthened 
form,  resembling  a  sword-blade  if  stiff,  or  a  strap  if  weak  and  broad. 
A  landscape  consisting  entirely  of  Endogens  would  hav.e  such  an 
appearance  as  is  presented  by  the  cut  in  this  page. 

These  peculiarities  are  connected  with  others  belonging  to  endo- 
genous vegetation  in  its  most  rudimentary  condition.  The  embryo  of 
an  Endogen  is  in  its  commonest  state  a  small  undivided  cylinder, 
which  protrudes  from  within  its  substance  a  radicle  from  one  end 


1.  The  wood  is  endogenous. 

2.  The  leaves  are  straight-veined. 

3.  The  organs  of  fructification  are  ternary. 

4.  The  embryo  is  monocotyledonous. 

5.  The  germination  is  eudorhizal. 

This  explains  why  Endogens  are  also  called  Monocotyledons  and 
Endorhizct: ;  they  have  moreover  been  called  Cryptocotylcdonece  by 
Agardh,  Acroblastce  by  Keichenbach,  and  Catdophylce  by  the  school  of 
Oken. 

It  may  however  be  readily  supposed  that,  viewed  as  a  large  class  of 
plants,  Endogens  are  essentially  characterised  only  by  the  combination 
of  these  five  peculiarities,  and  that  occasional  deviations  may  occui 
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from  every  one  of  thein.  Thus  in  Nais,  Caulinia,  Zannichellia,  and 
others  which  constitute  a  part  of  what  Professor  Schultz  names 
Homorganous  Floriferous  Plants,  the  whole  organisation  of  the  stem  is 
so  imperfect  that  the  endogenous  character  is  lost ;  but  their  true 
nature  is  nevertheless  sufficiently  indicated  by  their  straight  veins, 
monocotyledonous  embryo,  &c.  Again,  in  Smilax,  the  common  reticu- 
lated leaves  of  Exogens  are  found ;  but  the  endogenous  stem,  the 
ternary  organs  of  fructification,  the  embryo  and  germination  of  that 
order,  are  all  good  evidences  of  its  real  nature ;  and  so  with  other 
cases.  Such  occurrences  are  instances  of  endogenous  development 
tending  towards  the  exogenous,  and  are  usually  looked  upon  as  cases 
of  transition  from  one  form  to  the  other — perhaps  not  very  correctly. 
Of  this  nature  are  the  resemblances  between  the  columnar  Cycada- 
ceous  Gymnosperms  and  Palms,  between  the  livid,  foetid,  one-sided 
calyx  of  Aristolochia,  and  the  equally  livid,  foetid,  one-sided  spathe  of 
Araceous  Endogens,  or,  in  another  point  of  view,  between  such 
lenticular  plants  as  Lemna  in  Endogens,  with  the  leaves  and  stems 
fused  as  it  were  together,  and  similar  forms  of  stem  and  leaf  among 
Marchantiaceous  Acrogens. 

With  regard  to  really  intermediate  forms  of  vegetation  connecting 
Endogens  with  other  classes,  they  are  extremely  uncommon.  One  of 
the  most  striking  is  that  which  occurs  between  Ranunculacece  and 
Nymphceacece  on  the  part  of  Exogens,  and  Alismacece  and  Hydrocha- 
racece  on  that  of  Endogens ;  if  Ranunculus  lingua,  or  better  R.  parnas- 
sifolius,  is  contrasted  with  Alisma  Plantago,  or  Damasonium,  leaving 
out  of  consideration  subordinate  differences,  it  will  be  found  that 
there  is  little  of  a  positive  nature  to  distinguish  them  except  the 
albuminous  dicotyledonous  seeds  of  the  former  as  compared  with  the 
exalbuminous  monocotyledonous  seeds  of  the  latter ;  and  the  resem- 
blances between  Hydropeltis  and  Hydrocharis  in  the  other  case, 
are  so  very  great  that  Schultz  and  others  actually  refer  them  to  the 
same  class. 

Endogens  probably  contain  more  plants  contributing  to  the  food  of 
man,  and  fewer  poisonous  species  in  proportion  to  their  whole  num- 
ber, than  Exogens.  Grasses,  with  their  flowery  albvimen,  form  a 
large  portion  of  this  class,  to  which  are  to  be  added  Palms  yielding 
fruit,  wine,  sugar,  sago  ;  Aracece,  Marantacea,  some  Amaryllidacece, 
&c,  producing  arrow-root,  the  nutritious  fruit  of  the  Plantains,  the 
aromatic  secretions  of  Zingiberacece,  Orchidacew,  forming  salep,  and 
Dioscoreacece,  the  mothers  of  Yams.  Among  the  deleterious  species  we 
have  little  worth  notice  beyond  the  poisonous  mucilage  in  the  bulbs 
of  certain  Amaryllidacea,  and  the  acrid  secretions  of  Aracece. 

In  these,  as  in  all  other  large  groups,  we  find  the  extremes  of 
development  so  exceedingly  far  apart,  that  one  would  be  almost 
tempted  to  doubt  the  possibility  of  their  being  mere  fonns  of  each 
other,  were  it  not  certain  that  numerous  traces  exist  in  the  vegetable 
kingdom  of  a  frequent  tendency  to  produce  the  typical  structure  of  a 
natural  association  of  whatever  kind  in  both  an  exaggerated  and 
degraded  state,  if  such  figurative  terms  may  be  employed  in  science. 
For  instance,  the  genus  Ficus  contains  some  species  creeping  on  the 
ground  like  diminutive  herbaceous  plants,  and  others  rising  into  the 
air  to  the  height  of  150  feet,  overspreading  with  the  arms  of  their 
colossal  trunks  a  sufficient  space  of  ground  to  protect  a  multitude  of 
men.  The  type  of  organisation  in  the  willow  is  in  like  manner  repre- 
sented on  the  one  hand  by  the  tiny  SalLc  herbacea,  which  can  hardly 
raise  its  head  above  the  dwarf  moss  and  saxifrages  that  surround  it ; 
and  on  the  other  by  Salix  alba,  a  tree  60  feet  high.  Then  among 
natural  orders  we  have  the  Rosaceous  structure,  exaggerated  on  the 
one  hand  into  the  arborescent  Pomem,  and  degraded  on  the  other 
into  the  apetalous  imperfect  Sanguisorbea; ;  the  Onagraceous  type, 
highly  developed  in  Fuchsia,  and  almost  obliterated  in  Haloragea  ; 
the  Urticaceous,  in  excess  in  Artocarpu's,  and  most  imperfect  in  Cera- 
tophyllum  ;  Grasses,  presenting  the  most  striking  differences  of  per- 
fection between  the  moss-like  A'na^pi'a,  and  Bamboos  100  feet  high  ; 
and  the  Liliaceous  occurs  in  equally  different  states  of  development, 
when  Asparagus  is  compared  with  the  Dragon-Tree,  or  an  autumnal 
squill  with  an  arborescent  Yucca.  So,  in  like  manner,  we  find  at 
one  extreme  of  the  organisation  of  the  class  of  Endogens,  palms, 
plantains,  and  arborescent  liliaceous  plants,  and  at  the  other,  such 
submersed  plants  as  Potamogeton,  Zannichellia,  and  Duckweed,  the 
latter  of  which  has  not  even  the  distinction  of  leaf  and  stem,  and 
bears  its  flowers,  reduced  to  one  carpel  and  two  stamens,  without  either 
calyx  or  corolla — therefore  at  the  minimum  of  reduction,  if  to  remain 
flowers  at  all — in  little  chinks  in  its  edges. 

The  classification  of  Endogens  is  not  a  subject  upon  which  there  is 
any  very  great  diversity  of  opinion  among  botanists ;  if  the  natural 
orders  are  sometimes  not  distinctly  limited,  they  are,  upon  the  whole, 
grouped  much  better  than  those  of  Exogens ;  and  although  it  may  be 
expected,  whenever  more  positive  rules  for  classification  than  are  yet 
known  shall  have  been  discovered,  that  great  changes  will  be  intro- 
duced into  this  part  of  systematic  botany,  yet  we  do  not  contemplate 
the  probability  of  disturbing  the  limits  of  the  natural  orders  them- 
selves to  any  considerable  extent. 

The  system  we  have  followed  in  this  work  is  that  of  Dr.  Lindley 
as  given  in  his  '  Vegetable  Kingdom.'  In  the  arrangement  of  the 
Endogens,  in  the  first  place,  all  those  species  whose  flowers  are  like 
Grasses  are  placed  together  under  the  Glumal  alliance.  They  may 
be  justly  regarded  as  the  lowest  point  of  structure  to  which  Endogens 


are  reduced.  Their  flowers  are  made  up  of  scales  or  bracts,  without 
any  attempt  at  the  regularity  of  arrangement  which  we  find  occurring 
with  plants  which  have  a  calyx  and  corolla  present.  The  relation  of 
the  Bullrushes  (Typhacece)  to  these  is  obvious,  but  their  flowers  are 
more  regular,  and  hence  they  are  placed  with  Aracea  in  the  Aral 
alliance,  and  this  is  followed  by  the  Palms  and  a  small  group  of  water- 
plants,  the  Hydrales.  These  all  have  the  stamens  and  pistils  on 
separate  flowers,  those  which  follow  have  the  stamens  and  pistils 
together  in  the  same  flower.  In  the  following  analysis  signs  are  used 
for  this  distinction,  thus—  $  indicates  flowers  bearing  pistils  alone ; 
?  stamens  alone;  and  0  bearing  both  together.  0  indicates  the 
absence  of  the  organ  against  which  it  is  placed. 

Alliances  of  Endogens. 

I.  Glumales. — Flowers  glumaceous  (that  is  to  say,  composed  of 

bracts  not  collected  in  true  whorls,  but  consisting  of  imbri- 
cated, colourless,  or  herbaceous  scales). 

Graminacece.— Ovary  1-celled,  with  2  or  more  distinct  (or  united) 
styles.  Ovule  ascending.   Embryo  lateral,  naked. 

Cyperacecs. — Ovary  1-celled,  with  2  or  more  (distinct  or)  united 
styles.    Ovule  erect.  Embryo  basal. 

Besvauxiacece. — Ovary  several  (sometimes  united),  with  1  style 
to  each.  Ovule  pendulous  ;  glumes  only.  Stamens  1-2.  Anthers  1-celled. 
Embryo  terminal. 

Restiacem.— Ovary  1-2-3-celled,  with  2  or  3  styles  always.  Ovule 
pendulous ;  glumes  only.  Stigmas  2-3.  Anthers  1-celled.  Embryo 
terminal. 

Eriocaulacece. — Ovary  2-3-celled,  with  1  style  to  each  cell.  Ovule 
pendulous  ;  a  membranous  3-lobed  cup  within  the  glumes.  Anthers 
2-celled.   Embryo  terminal. 

II.  Flowers  petaloid,  or  furnished  with  a  true  calyx  or  corolla,  or 

with  both,  or  absolutely  naked.  $  ?  (that  is,  having  sexes 
altogether  in  different  flowers.) 

Arales. — Flowers  naked  or  consisting  of  scales,  2  or  3  together,  or 
numerous,  and  then  sessile  on  a  simple  naked  spadix.  Embryo  axile. 
Albumen  mealy  or  fleshy.    (Some  have  no  albumen.) 

Pistiaceas. — Flowers  2  or  3,  of  which  1  only  is  $  .  Spadix  0.  Ovary 
1-celled.    Ovules  erect.    Embryo  slit. 

Typhacece. — Flowers  <J  ?  >  on  a  naked  spadix.  Calyx  scaly  or 
hairy.  Anthers  with  long  filaments.  Ovule  solitary,  pendulous. 
Seed  adherent  to  the  pericarp.    Embryo  slit. 

Aracew. — Flowers  $  ? ,  naked  on  a  solitary  spadix  covered  by  a 
single  hooded  spathe.  Anthers  sessile.  Seed  loose.  Embryo  slit, 
axile. 

Pandanacece—  Flowers  $  ? .  Naked  or  scaly,  on  a  spadix  covered 
by  many  spathes.  Anthers  stalked.  Seeds  loose.  Embryo  solid, 
minute. 

Palmales. — Flowers  perfect  (with  both  calyx  and  corolla),  sessile, 
on  a  branched  scaly  spadix.  Embryo  vague,  solid.  Albumen  horny 
or  fleshy.    (Some  Palms  are  § .) 

Palmacece. —  Characters  as  in  the  alliance. 

Hydrales. — Flowers  perfect  or  imperfect,  usually  scattered.  Embryo 
axile,  without  albumen.    Aquatic.    Some  are  y . 

Hydrocharidacea. — Stamens  epigynous.  Ovary  adherent. 
Naiadacew. — Stamens  hypogynous.  Ovary  free.    Pollen  globose. 
Zostcracece. — Stamens  hypogynous.    Ovary  free.   Pollen  confervoid. 

III.  Flowers  furnished  with  a  true  calyx  and  corolla,  adherent  to 

the  ovary.  0 . 

Narcissales. — Flowers  symmetrical.  Stamens  3  or  6  or  more  ;  all 
perfect.  Seeds  with  albumen.  Flowers  unsymmetrical.  Some  Brone- 
liacece  have  a  free  calyx  and  corolla. 

Bromeliacece. — Flowers  tripetaloideous,  6-leaved,  imbricated.  Albu- 
men mealy. 

Taccacew. — Flowers  half  tripetaloideous,  tubular.    Albumen  fleshy. 

Hcemodoracew. — Flowers  hexapetaloideous,  tubular,  scarcely  im- 
bricated. Stamens  3,  opposite  the  petals,  or  6  anthers  turned 
inwards.    Radicle  remote  from  the  hilum,  which  is  naked. 

Hypo.ridacea'. — Flowers  hexapetaloideous,  much  imbricated.  Stamens 
6.  Anthers  turned  inwards.  Radicle  remote  from  the  hilum,  which  is 
often  strophiolate. 

Amaryllidacece.  —  Flowers  hexapetaloideous,  much  imbricated. 
Stamens  6  or  more.  Anthers  turned  inwards.  Radicle  next  the 
hilum. 

Iridacece. — Flowers  hexapetaloideous.  Stamens  3,  opposite  the  se- 
pals.  Anthers  turned  outwards. 

Amomales. — Flowers  unsymmetrical.  Stamens  1  to  5,  some  at  least 
of  which  are  petaloid.  Seeds  with  albumen. 

Musacece. — Stamens  more  than  1.    Anthers  2-celled.    No  vitellus. 

Zingiberacece. — Stamen  but  1.  Anther  2-celled.  Embryo  in  a 
vitellus. 

Marantacew. — Stamen  but  1.  Anther  1-celled  (halved).  No 
vitellus. 

Orchidales.— Stamens  1  to  3.    Seeds  without  albumen. 
Burmanniacea:. — Flowers  regular.    Stamens  free,  perigynous. 
Orchidacew. — Flowers  irregular,  gynandrous.    Placenta  parietal. 
Apostasiacca: — Flowers  regular,  half  gynaudrous.    Placenta  axile. 
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IV.  Flowers  furnished  with  a  true  calyx  and  corolla,  free  from 
the  ovary.  0 

Xyridales. — Flowers  half  herbaceous,  2-3  petaloideous.  Albumen 
copious. 

Philydracece. — Sepals  0.  Petals  2.  Stamens  3,  of  which  2  are 
abortive.    Embryo  axile,  in  fleshy  albumen. 

Xyridacece. — Sepals  3.  Petals  3.  Stamens  3,  fertile.  Carpels 
opposite  sepals.  Placenta  parietal.  Embryo  minute,  on  the  outside 
of  fleshy  albumen. 

Commelynacece. — Sepals  3.  Petals  3.  Stamens  6  (or  3).  Carpels 
opposite  sepals.  Placenta)  axile.  Embryo  trochlear,  half  immersed 
in  fleshy  albumen. 

Mayacece. — Sepals  3.  Petals  3.  Stamens  3  (anthers  1-celled).  Car- 
pels opposite  petals.  Placentas  parietal.  Embryo  minute  on  the 
outside  of  fleshy  albumen. 

Juncales. — Flowers  herbaceous,  dry  and  permanent,  scarious  if 
coloured.    Albumen  copious.    (Some  Callas  have  no  albumen.) 

Juncaeece. — Flowers  scattered.    Embryo  minute,  undivided. 

Orontiacece. — Flowers  spadiceous.  Embryo  axile,  with  a  conspicuous 
cleft  on  one  side. 

Liliales. — Flowers  hexapetaloideous,  succulent,  and  withering. 
Albumen  copious. 

GiUiesiacece. — Perianth  surrounded  by  a  calycine  involucre,  the 
inner  bracts  of  which  are  coloured  and  petaloid. 

MelanthacecB. — Perianth  naked,  flat  when  withering.  Anthers  turned 
outwards ;  styles  distinct.    Albumen  fleshy. 

I/iliacece. — Perianth  naked,  flat  when  withering.  Anthers  turned 
inwards  ;  styles  consolidated.    Albumen  fleshy. 

Pontederaccce. — Perianth  naked,  circinate  when  withering.  Anthers 
turned  inwards.    Albumen  mealy. 

Alismales. — Flowers  3-6,  petaloideous,  apocarpal.  Albumen  none. 
(Some  A  lismacece  are  absolutely  $  $ .) 

Butomacem. — Flowers  3,  petaloideous.  Placentae  many -seeded, 
netted,  and  parietal. 

Alismacece. — Flowers  3,  petaloideous.  Placenta)  few-seeded,  simple, 
and  axile,  or  basal.    Embryo  solid. 

Juncaginacece. — Flowers  scaly.  Placenta)  few-seeded,  simple,  and 
axile,  or  basal,  slit  on  one  side,  with  a  very  large  plumule. 

The  Endogenous  Orders  probably  contain  more  plants  yielding  food 
for  man,  and  less  plants  yielding  poisons  in  proportion  to  their  num- 
bers, than  those  belonging  to  Exogens.  The  Graminacece  are  found 
all  over  the  world,  and  are  cultivated  by  most  civilised  and  semi- 
civilised  nations,  and  yield  a  large  proportion  of  the  substantive  food 
of  the  human  family.  Palms  are  of  the  utmost  importance  in  coun- 
tries where  they  grow,  yielding  fruits,  wine,  sugar,  sago,  and  other 
products.  Many  of  them  yield  starch  from  their  root-stocks,  as  the 
arrow-root  plants,  Arums,  Orchises,  and  the  like.  Aromatic  secretions 
are  yielded  by  the  Gingers,  and  deleterious  substances  by  the  Melun- 
thacece  and  Aracece  more  particularly. 

ENDOPHLEUM.  [Bark.] 

ENDORHIZ^E.  [Endogens.] 

ENDOSMOSIS,  a  name  given  by  Dutrochet  to  the  process  by  which 
fluids  pass  from  the  exterior  to  the  interior  of  a  cell.  This  process 
seems  to  result  from  two  distinct  agencies,  which  are  always  brought 
into  operation  where  fluids  pass  through  a  membrane.  The  one  is 
the  imbibition  of  the  fluid  by  the  porous  cell-membrane,  and  the  other 
is  the  mutual  diffusion  of  miscible  fluids.  From  the  researches  of 
Matteucci  and  others  there  can  be  little  doubt  that  the  passage  of  a 
gas  or  liquid  through  an  animal  or  vegetable  membrane  is  but  the 
modification  of  the  process  of  attraction  by  which  fluids  are  absorbed 
by  solid  bodies.  This  process  is  carried  on  with  various  degrees  of 
force  in  different  materials,  and  seems  to  depend  on  the  degree  of 
attraction  subsisting  between  the  particles  of  the  solid  and  those  of 
the  fluid.  Matteucci  found  that  when  glass  tubes  of  about  three- 
quarters  of  an  inch  diameter  were  filled  with  fine  sand  previously 
dried,  and  introduced  without  pressure,  and  were  immersed  at  their 
lower  ends  into  the  following  liquids,  the  action  of  imbibition  raised 
the  liquids  in  the  tubes  to  the  following  height : — 

Solution  of  Carbonate  of  Potash   .       .       .85  millimetres. 

Solution  of  Sulphate  of  Copper  .  .       75  „ 

Serum  of  Blood     ......    70  „ 

Solution  of  Carbonate  of  Ammonia  62  „ 

Distilled  Water  60  „ 

Solution  of  Common  Salt  ....  58 

Milk  55 

White  of  Egg,  diluted  with  its  own  volume  of  I  „_ 

water  Jdb  » 

In  these  cases  the  imbibition  took  place  at  first  rapidly,  then  more 
slowly,  and  ceased  entirely  at  the  end  of  ten  hours.  When  thick 
solutions  of  gum,  or  starch,  or  fixed  oils  were  employed,  scarcely  any 
imbibition  took  place,  and  it  was  but  little  more  when  strong  saline 
solutions  were  used.  The  degree  in  which  different  fluids  pas3  into 
different  solids  will  be  seen  in  the  following  table  : — 

Sand.         Pounded  Glass.  Saw-dust. 
Alcohol       ...    85  mill.    .    175  mill.    .    125  mill. 
Water    .      .      .      175   „         182   „     .     60  „ 


Thus  showing  that  water  passed  more  freely  than  alcohol  into  sand, 
but  less  freely  into  saw-dust,  and  both  fluids  passed  with  equal  facility 
into  pounded  glass.  The  size  of  the  tubes  employed  in  these  experi- 
ments and  the  temperature  affected  considerably  the  results.  The 
fluids  rose  higher  in  proportion  as  the  temperature  increased.  This 
enables  us  to  understand  the  influence  of  heat  on  life  by  the  physical 
effects  it  produces. 

Not  only  is  the  passage  of  fluids  from  the  exterior  to  the  interior 
of  a  cell  facilitated  by  the  attraction  between  the  cell-wall  and  the 
fluids,  but  the  fluids  on  either  side  of  the  membrane  have  a  tendency 
to  mix  with  each  other,  which  cannot  but  assist  in  this  process. 
Professor  Graham  has  shown  that  not  only  have  gases  an  inherent 
tendency  to  mix  with  each  other,  independent  of  the  laws  of  gravity, 
but  that  this  law  also  applies  to  the  miscibility  of  liquids.  In  a 
Memoir  on  this  subject  in  the  '  Philosophical  Transactions'  for  1850, 
he  has  shown  the  laws  which  this  diffusion  of  liquids  obeys.  Different 
substances  possess  this  property  in  different  degrees.  Thus,  when 
solutions  of  the  following  substances  were  used,  of  the  strength  of 
20  parts  to  100  parts  of  water,  the  relative  quantities  diffused  in  a 
given  time  were  as  follows  : — 

Chloride  of  Sodium   58-68 

Sulphate  of  Magnesia      ....  27'42 

Nitrate  of  Soda   51-56 

Sulphate  of  Water   69-32 

Crystallised  Cane-Sugar       ....  26'74 

Starch-Sugar  (Glucose)    ....  26-94 

Gum  Arabic   13-24 

The  experiments  from  which  these  results  were  obtained,  were 
performed  by  inverting  a  phial  containing  the  solution  to  be  diffused 
in  a  large  jar  of  pure  water.  The  diffusion  was  stopped  after  seven 
or  eight  days,  and  the  amount  of  diffusion  was  determined  by  evapo- 
rating the  water  of  the  jar  to  dryness.  There  can  be  little  doubt 
that  the  relative  diffusibility  of  the  juices  of  plants  and  animals  must 
have  an  important  influence  on  the  changes  which  go  on  in  the  cells 
during  the  performance  of  the  functions  of  the  vegetable  or  animal 
body.  "  Thus,"  observes  Dr.  Carpenter,  "  the  low  diffusibility  of 
albumen  obviously  tends  to  the  retention  of  the  serous  fluids  within 
the  tissues  ;  whilst  the  high  diffusibility  of  urea  will  favour  its  escape 
from  them."  The  following  is  an  account  of  the  process  of  Endosmosis, 
and  some  of  the  conclusions  at  which  we  may  arrive,  from  Dr. 
Carpenter's  '  Principles  of  Physiology  : ' — 

"  If  into  a  tube,  closed  at  one  end  with  a  piece  of  bladder  or  other 
membrane,  be  put  a  solution  of  gum  or  sugar,  and  the  closed  end  be 
immersed  in  water,  a  passage  of  fluid  will  take  place  from  the 
exterior  to  the  interior  of  the  tube,  through  the  membranous  septum  ; 
so  that  the  quantity  of  the  combined  solution  will  be  greatly 
increased,  its  strength  being  proportionably  diminished.  At  the 
same  time,  there  will  be  a  counter-current  in  the  opposite  direction ; 
a  portion  of  the  gummy  or  saccharine  solution  passing  through  the 
membrane  to  mingle  with  the  exterior  fluid,  but  in  much  less 
quantity. 

"  The  first  current  is  termed  Endosmose,  and  the  counter-current 
Exosmose.  The  increase  on  either  side  will  of  course  be  due  to  the 
relative  velocity  of  the  currents ;  and  the  changes  will  continue  until 
the  densities  of  the  two  fluids  are  so  nearly  alike  as  to  be  incapable  of 
maintaining  it.  The  greater  the  original  difference  (provided  that  the 
denser  be  not  actually  viscid,  but  be  capable  of  mixing  with  the 
other),  the  more  rapidly  and  powerfully  will  the  process  be  performed. 
The  best  means  of  experimenting  upon  the  phenomena  is  afforded  by 
a  tube,  narrow  above,  but  widely  dilated  below,  so  as  to  afford  a  large 
surface  to  the  membrane,  compared  with  that  of  the  superincumbent 
column,  which  will  then  increase  in  height  with  great  rapidity.  By 
bending  this  tube  in  the  form  of  a  syphon,  and  introducing  into  its 
curve  a  quantity  of  mercury,  the  force  as  well  as  the  rapidity  of 
the  Endosmose  between  different  fluids  may  be  estimated  with  pre- 
cision. In  this  way  it  was  ascertained  by  Dutrochet,  in  some  of  his 
experiments,  that  fluid  might  be  raised  against  a  pressure  of  no  less 
than  44  atmospheres,  or  nearly  70  lbs.  to  the  square  inch.  Although 
it  is  not  universally  true  that  the  activity  of  the  process  depends  upon 
the  difference  in  density  of  the  two  fluids  (for  in  one  or  two  cases  the 
stronger  current  passes  from  the  denser  to  the  lighter),  it  seems  to  be 
so  with  regard  to  particular  solutions,  as  those  of  gummy  or  saccha- 
rine matter.  No  endosmose  takes  place  between  fluids  which  will 
not  mingle,  such  as  oil  and  water ;  and  very  little  between  such 
as  act  chemically  on  each  other.  Although  an  organic  membrane 
forms  the  best  septum,  yet  it  has  been  found  that  thin  lamina)  of 
baked  pipe-clay  will  suffice  for  the  evident  production  of  the  pheno- 
menon ;  and  that  porous  limestones  possess  the  same  property  in 
an  inferior  degree.  Although  it  may  not  yet  be  possible  to  explain 
all  the  phenomena  of  Endosmose  upon  physical  principles,  yet  these 
will  go  so  far  towards  it  that  the  general  conditions  of  the  process 
may  be  considered  as  well  understood.  Supposing  that  two  mutually 
diffusible  liquids  are  on  the  opposite  sides  of  a  porous  septum,  which 
is  not  equally  penetrable  by  them,  then  the  one  which  is  most  readily 
imbibed  will  tend  to  occupy  the  capillary  passages  of  the  septum,  and 
will  thus  be  brought  into  contact  with  the  liquid  on  the  opposite  side. 
This  contact  will  permit  the  diffusion  of  that  which  has  passed  through 


ENTOMOLOGY. 


648 


the  pores  of  the  septum ;  and  as  fast  as  that  which  occupies  these 
pores  is  removed  by  diffusion,  so  fast  will  it  be  renewed  on  the  other 
side, — just  as  oil  continues  to  ascend  through  the  capillary  channels 
in  the  wick  of  a  lamp,  so  long  as  it  is  being  dissipated  by  the  combus- 
tive  process  at  its  summit.  In  this  way  then  an  endosmotic  current 
is  produced,  the  force  of  which  will  depend  upon  the  diffusion-powers 
of  the  two  liquids,  and  upon  the  difference  of  the  attractive  power 
which  the  capillary  tubes  of  the  septum  have  for  the  two  respectively. 
Thus  when  a  solution  of  sugar  or  gum  is  on  one  side  of  the  septum, 
and  water  on  the  other,  the  water  is  the  most  readily  imbibed ;  and 
consequently  the  chief  mixture  and  diffusion  of  the  liquids,  the  one 
through  the  other,  takes  place  at  the  surface  of  the  septum  in  contact 
with  the  more  viscid  liquid.  But  at  the  same  time  this  liquid  is 
tending  to  diffuse  itself  through  the  water  which  occupies  the  capillary 
channels  of  the  septum  ;  and  as  it  is  not  repelled  by  the  septum,  but 
is  only  attracted  by  it  in  a  less  degree  than  the  water,  a  portion  of  it 
finds  its  way  in  a  direction  opposed  to  the  principal  current,  and 
diffuses  itself  through  the  water  on  the  other  side,  thus  constituting 
Exosmose.  Thus  it  happens  that  the  direction  of  the  principal 
current,  or  Endosmose,  will  be  determined  by  the  attractive  power  of 
the  septum  for  one  or  the  other  of  the  liquids  ;  though  the  diffusion- 
power  of  the  liquids  through  each  other  will  help  to  determine  its 
force.  When  alcohol  and  water,  for  example,  are  separated  by  a 
septum  composed  of  animal  membrane,  the  endosmotic  current  will 
be  from  the  water  towards  the  alcohol,  because  the  former  liquid 
more  readily  '  wets '  the  membrane,  and  consequently  tends  most 
strongly  to  occupy  its  capillary  passages  ;  but,  on  the  other  hand, 
when  the  separation  is  made  by  a  thin  lamina  of  caoutchouc,  the 
endosmotic  current  is  from  the  alcohol  towards  the  water,  because  the 
former  is  most  readily  imbibed  by  the  septum.  It  has  further  been 
ascertained  by  the  experiments  of  Matteucci,  that  when  an  organic 
membrane  is  employed  as  a  septum,  the  rapidity  of  transmission  is 
considerably  affected  by  the  direction  in  which  the  endosmotic  current 
traverses  the  membrane.  Thus,  when  the  skin  of  the  Torpedo  was 
employed,  with  a  solution  of  sugar  on  one  side  of  it  and  water  on  the 
other,  although  there  was  always  an  endosmotic  current  from  the 
water  to  the  sugar,  yet  this  current  was  strong  enough  to  raise  the 
interior  liquid  to  80"  when  the  water  was  in  contact  with  the  inter- 
nal surface  of  the  membrane,  in  the  same  time  that  was  occupied 
by  its  rise  to  20°  when  the  external  surface  of  the  membrane  was 
turned  towards  the  water.  Again,  when  the  mucous  membrane  of 
the  stomach  of  a  dog  was  used  as  the  septum,  and  its  external  (or 
muscular)  surface  was  placed  in  contact  with  alcohol,  the  passage  of 
water  from  the  other  side  took  place  with  such  rapidity  as  to  raise 
the  liquid  in  the  tube  to  130° ;  whilst  if  the  internal  (or  mucous) 
surface  of  the  membrane  were  placed  in  contact  with  the  alcohol,  and 
the  muscular  surface  with  water,  the  current  was  only  sufficient  to 
raise  the  liquid  6  degrees  in  the  same  time  ;  so  that  it  is  evident  that 
the  transudation  of  water  takes  place  much  more  readily  from  the 
mucous  lining  of  the  stomach  towards  the  outer  side  of  the  viscus 
than  in  an  opposite  direction,  in  virtue  simply  of  the  physical  proper- 
ties of  the  membrane.  In  fact,  according  to  Professor  Matteucci,  the 
cases  are  very  rare  in  which,  with  fresh  membranes,  Endosmose  takes 
place  with  equal  readiness,  whichever  of  the  two  sides  is  exposed  to 
the  water. 

"  The  direction  which  is  most  favourable  to  Endosmose  through  skins 
is  usually  from  the  internal  to  the  external  surface,  with  the  excep- 
tion of  the  skin  of  the  frog,  in  which  the  endosmotic  current,  in  the 
single  case  of  water  and  alcohol,  takes  place  most  readily  from  the 
external  to  the  internal  surface.  But  when  stomachs  and  urinary 
bladders  are  employed,  the  direction  varies  much  more,  according  to 
the  nature  of  the  liquids  employed.  Th:s  variation  appears  to  have 
some  relation  to  the  physiological  conditions  in  which  these  mem- 
branes are  placed  in  the  living  animal ;  thus,  the  direction  most 
favourable  to  Endosmose  between  water  and  a  sacchaiine  solution,  is 
not  the  same  for  the  stomach  of  a  ruminant  as  for  that  of  a  carnivo- 
rous animal :  as  yet  however  no  positive  statement  can  be  made  on 
this  subject.  When  membranes  are  employed  that  have  been  dried 
or  altered  by  putrefaction,  we  either  do  not  observe  the  usual  differ- 
ence arising  from  the  position  of  the  surfaces,  or  Endosmose  no  longer 
takes  place ;  thus  affording  another  indication  that  it  is  to  the  physical 
condition  of  the  perfectly-organised  membrane  that  we  are  to  look  for 
many  of  the  peculiarities  which  are  noticeable  in  the  transudation  of 
fluids  through  them.  The  exosmotic  current  does  not  bear  any  con- 
stant relation  to  the  endosmotic,  as  may  be  easily  comprehended  from 
the  preceding  explanation  ;  for  if  the  liquids  have  a  strong  tendency 
to  mutual  diffusion,  and  the  difference  in  attractive  power  which  the 
septum  has  for  them  respectively  is  not  great,  each  may  find  its  way 
towards  the  other,  and  a  considerable  exosmose  may  ensue,  with  very 
little  change  of  level.  The  amount  of  the  exosmotic  as  of  the  endos- 
motic current,  varies  with  the  direction  in  which  it  traverses  the 
membrane ;  thus,  when  sugar,  albumen,  or  gum  was  employed  in 
solution,  its  transudation  towards  water  took  place  most  readily  from 
the  internal  towards  the  external  surface  of  all  the  skins  examined 
by  Matteucci,  a  fact  which  is  not  without  its  significance,  when  it  is 
remembered  that  it  is  in  this  direction  that  the  secretion  of  mucus 
takes  place  on  the  skins  of  fishes,  frogs,  &c. 

"  Applying  these  considerations  to  the  phenomena  of  imbibition  of 
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liquids  into  the  tissues  and  canals  of  the  living  body,  we  shall  have 
to  inquire  how  far  they  are  capable  of  heing  accounted  for  on  physical 
principles,  which  have  been  now  brought  forward.  It  has  been 
maintained  by  some  that  absorption  is  a  purely  vital  operation, 
because  it  does  not  occur  save  during  the  continuance  of  life.  But 
this,  is  not  true,  since  imbibition  will  take  place  into  dead  tissues, 
though  more  slowly  than  into  some  parts  when  living ;  and  the  differ- 
ence of  rate  seems  to  be  fully  accounted  for  by  the  difference  of  the 
condition  between  a  mass  of  tissue,  all  whose  fluids  are  stagnant,  and 
another  in  which  an  active  circulation  is  taking  place.  Thus,  as 
Matteucci  has  shown,  if  the  hind  legs  of  a  frog  recently  killed  be 
immersed  for  some  hours  in  a  solution  of  ferrocyanide  of  potassium, 
it  will  be  found  that  every  part  of  the  viscera  i3  so  penetrated  with 
the  salt,  that  by  touching  it  with  a  glass  rod  moistened  with  a  solu- 
tion of  chloride  of  iron,  a  more  or  less  deep  blue  stain  is  the  result. 
Now,  the  same  effect  is  produced  much  more  speedily  in  a  living 
frog ;  and  it  is  easily  proved  that  the  imbibition  takes  place  in  the 
latter  case  into  the  blood-vessels,  and  that,  the  salt  is  conveyed  to  the 
remoter  parts  of  the  body  by  the  circulation,  instead  of  having  slowly 
to  make  its  way  by  transudation  through  the  tissues,  as  in  the  dead 
animal.  But  further,  not  only  does  the  movement  of  blood  in  the 
vessels  promote  the  diffusion  of  liquid,  which  has  been  already 
observed,  it  also  increases  the  rapidity  of  the  absorption  itself  in  a 
very  extraordinary  degree.  Thus,  if  a  membranous  tube,  such  as  a 
piece  of  small  intestine,  or  of  a  large  vein  of  an  animal,  be  fixed  by 
one  extremity  to  an  opening  at  the  bottom  of  a  vessel  filled  with 
water,  and  have  a  stop-cock  attached  at  the  other  extremity,  and  be 
then  immersed  in  water  acidulated  with  sulphuric  or  hydrochloric 
acid,  it  will  be  some  time  before  the  acid  will  penetrate  to  the  interior 
of  the  tube,  which  is  distended  with  water  ;  but  if  the  stop-cock  be 
opened,  and  the  water  be  allowed  to  discharge  itself,  the  presence  of 
the  acid  will  be  immediately  discovered  (by  tincture  of  litmus)  in  the 
liquid  which  flows  out,  showing  that  the  acid  has  been  assisted  in  it3 
penetration  of  the  walls  of  the  tube  by  the  current  traversing  its 
interior.  Thus,  the  continuance  of  circulation  is  obviously  one  of  the 
most  patent  of  all  the  conditions  of  absorption,  and  the  difference  in 
the  rate  of  the  process  in  the  dead  and  living  organisms,  placed  under 
the  same  circumstances,  may  be  accounted  for  in  great  part,  if  not 
entirely,  by  the  stoppage  of  the  circulation  in  the  former.  All  the 
circumstances  which  are  laid  down  by  physiologists  as  favouring 
absorption  are  in  strict  accordance  with  the  physical  principles  which 
have  been  now  explained.  These  circumstances  are — 1.  The  ready 
miscibility  of  the  liquids  to  be  absorbed  with  the  juices  of  the  body. 
2.  The  penetrability  of  the  tissue  through  which  the  absorption  takes 
place.  3.  The  absence  of  previous  distention  in  the  tissues  or  canals 
towards  which  the  flow  takes  place.  4.  The  elevation  of  the  tem- 
perature within  certain  limits.  5.  The  vascularity  of  the  tissues,  and 
the  rate  of  movement  of  the  blood  through  the  vessels.  And  the 
results  of  experiments  upon  recently-dead  membranes  which  retain 
almost  exactly  the  same  physical  conditions  as  those  which  they 
possessed  during  life,  but  have  entirely  lost  their  vital  properties, 
seem  most  decidedly  to  indicate  that  the  relative  facility  with  which 
different  substances  are  absorbed,  and  the  direction  most  favourable 
to  their  passage  through  the  tissues,  are  determined  in  great  part  by 
the  physical  relations  of  those  tissues  (and  of  the  vessels  which 
traverse  them)  to  the  liquid  which  is  seeking  to  enter  them.  In  this 
way,  then,  many  of  the  phenomena  of  selective  absorption  are  pro- 
bably to  be  explained,  especially  in  plants  and  the  lower  animals. 
The  special  absorbent  vessels,  however,  of  Vertebrata  seem  to  possess 
properties  which  can  scarcely  be  thus  accounted  for."  ('  Principles  of 
Physiology.')    [Absorption  ;  Absorbent  Vessels.] 

ENDYMION,  a  genus  of  Plants  belonging  to  the  class  of  Endogens, 
the  order  Liliacece,  and  the  tribe  Hemerocallideae.  It  has  a  tubular 
bell-shaped  perianth,  composed  of  six  connivent  leaves,  with  reflexed 
points  combined  below.  The  stamens  are  inserted  below  the  middle 
of  the  perianth  ;  the  filaments  decurrent. 

K  nutans,  the  English  Blue-Bell.  It  is  also  the  Scilla  nutans,  the 
Hyacinthus  non-scriptus,  and  Agraphis  nutans  of  various  botanical 
writers.  It  has  linear  leaves,  with  nodding  racemes,  the  flowers  bell- 
shaped,  cylindrical ;  the  apex  of  the  sepals  revolute;  the  bracts  2.  This 
is  a  very  common  plant,  flowering  in  May  in  the  woods  and  thickets 
of  England.  It  is  also  common  in  France  and  Belgium.  The  flower- 
stalk  is  about  a  foot  high.  The  leaves  are  shorter  than  the  flower- 
stalk.  The  flowers  are  generally  blue.  A  white  variety  is  however 
occasionally  seen. 

ENGRAULIS.    [Anchovy  ;  Clupeid^e.] 

ENGYSTOMA.  [Amphibia.1 

ENHALUS,  a  genus  oi  Plants  belonging  to  the  natural  order 
Hydrocharidaeea,  the  fruit  of  which,  according  to  Agardh,  is  eatable, 
and  the  fibres  capable  of  being  woven. 

ENHYDRA.  [Lutra.] 

ENNEAGONA.  [Aca-leph^.] 

ENTALOPHORA.  [Sertulariadjs.] 

ENTEROMORPHA.  [Algje.] 

ENTO'BIA,  a  genus  of  Fossil  Annelida.  (Portlock.) 
ENTOMOCO'NCHUS,  a  genus  of  Fossil  Crustacea,  from  the  Moun- 
tain Limestone  of  Ireland.  (M'Coy.) 

ENTOMO'LOGY,  that  branch  of  science  which  treats  upon  insects. 
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The  term  Entomology  literally  signifies  a  discourse  upon  insects,  it 
being  derived  from  the  two  Greek  words  "EvTopov,  an  insect,  and  A6yos, 
a  discourse. 

The  term  Entoma  was  first  applied  to  these  animals  by  Aristotle, 
and  is  synonymous  with  the  Latin  word  insecta  (whence  is  derived  the 
English  name  '  insects'),  both  having  reference  to  a  striking  character 
exhibited  in  the  insect  tribe,  that  of  having  the  body  insected,  or,  as 
it  were,  cut  and  divided  into  numerous  segments.  [Insecta.] 

ENTOMOSTO'MATA,  De  Blainville's  name  for  his  second  family 
of  his  first  order,  Siphonolranchiata,  of  his  first  sub-class  Paracepha- 
lophora  Dioica,  of  his  second  class,  Paracephalophora,  of  Malacozoa. 
This  family  appears  to  be  nearly  the  same  with  the  genus  Buccinmn 
of  Linnreus  and  family  Buccinidce  of  other  naturalists.  It  is  thus 
characterised  by  De  Blainville  : — 

Animal  spiral,  with  the  foot,  which  is  shorter  than  the  shell, 
rounded  in  front.  Mantle  provided  in  front  of  the  respiratory  cavity 
with  a  long  canal  always  uncovered,  which  the  animal  uses  as  an 
organ  of  prehension.  Head  furnished  with  a  single  pair  of  blackish 
tentacula,  which  carry  the  eyes  on  an  enlargement  (renflement)  of  the 
half  of  their  base.  Mouth  armed  with  a  proboscis,  as  in  the  preceding 
family  (Siphonostomata),  without  any  labial  tooth,  but  with  a  small 
tongue.  Organs  of  respiration  formed  by  two  unequal  pectinated 
branchiae.  Organs  of  generation — termination  of  the  oviduct  in  the 
females  at  the  right  side,  at  the  entrance  of  the  branchial  cavity. 
Termination  of  the  deferent  canal  at  the  extremity  of  a  long  flattened 
contractile  excitatory  appendage,  situated  at  the  right  side  of  the 
neck.  Shell  very  variable  in  form,  whose  opening,  sometimes  very 
large  and  sometimes  very  small,  is  without  an  apparent  canal,  or  with 
a  very  short  one  suddenly  recurved  upwards,  but  always  more  or  less 
deeply  notched  anteriorly.  Operculum  horny,  unguiform,  oval,  sub- 
concentric,  with  the  summit  a  little  marked  and  marginal. 

De  Blainville  observes  that  this  family  differs  evidently  very  little 
from  that  of  the  Siphonostomata,  whether  in  the  soft  parts  or  in  the 
shell.  The  species  which  it  embraces  are  not  all  absolutely  marine, 
though  a  very  great  number  of  them  are  :  some  live  at  the  mouths  of 
rivers,  and  a  very  small  number  are  entirely  fluviatile. 

The  following  are  the  principal  genera  of  this  family  : — 

*  Turriculated. 

Cerithium. — Animal  very  much  elongated,  the  mantle  prolonged 
into  a  canal  at  its  right  side,  but  without  a  distinct  tube  ;  the  foot 
terminated  by  a  depressed  proboscidiform  muzzle  ;  tentacula  very 
distant,  with  large  rings,  swollen,  as  it  were,  in  the  lower  part  of 
their  length,  and  carrying  the  eyes  at  the  summit  of  this  enlargement. 
Mouth  terminal,  in  the  form  of  a  vertical  slit,  without  any  labial 
tooth,  and  with  a  very  small  tongue  furnished  with  regularly  disposed 
reflexed  teeth.    A  single  straight  branchia. 


Animal  of  Cerithium  Telescopium,  and  shell  of  Cerithium  palustre. 


Shell  more  or  less  turriculated,  tuberculous  ;  aperture  small,  oval, 
oblique ;  the  columellar  border  very  much  excavated,  callous ;  the 
right  lip  sharp-edged,  and  dilating  a  little  with  age.  Operculum 
horny,  oval,  rounded,  sub-spiral,  and  striated  on  its  external  surface ; 
sunk,  and  bordered  on  its  internal  surface. 

a. 

Species  which  have  evidently  a  small  canal,  very  short,  and  obliquely 

recurved  towards  the  back. 
Ex.  C.  Vertagus.    Locality,  Indian  Ocean  and  Moluccas.  (Lamarck.) 

P. 

Species  which  have  a  still  smaller  canal,  but  straight  throughout, 
and  a  well-formed  sinus  at  the  posterior  union  of  the  two  borders. 
Ex.  C.  Aluco.    Locality,  Indian  Ocean  and  Moluccas.  (Lam.) 

7- 

Species  whose  aperture  is  divided  into  three  by  the  shutting  of  tho 
short  anterior  tube,  and  that  of  the  posterior  sinus.  (Genus. 
Triphore,  or  Tristome  (Deshayes),  Triforis  (?),  Deshayes. 

Ex.  C.  tristoma. 


S. 

Species  which  have  a  small  straight  canal,  and  the  whorls  of  the 
spire  flat  and  ribanded,  with  a  deep  umbilicus,  two  decurrent 
plaits  on  the  columella,  and  one  on  the  right  lip.  (Genus, 
Nerinea,  Defrance.) 

Ex.  0.  Nerinea. 

e. 

Species  which  have  no  canal,  but  a  simple  notch,  and  whose  right 
lip  is  much  dilated  in  age.  (Genus,  Potamides,  Brongniart  ; 
Pyrazus,  De  Montfort.) 

Ex.  0.  palustre.  Locality,  coasts  of  the  East  Indies,  in  the  salt 
marshes.  (Lam.) 

Species  whose  aperture,  without  a  canal,  is  a  little  notched  in  front 
and  rear,  the  notch  being  replaced  by  a  sinus  ;  the  columellar 
border  curved  in  its  middle ;  the  right  lip  not  dilated.  (Genus 
Pirena,  Lam.) 

Ex.  0.  Madagascariense. 


a,  Cerithium  Madagascariense  (Lam.) ;  I,  C.  Madagascariense  {Pirena,  Lam.), 
according  to  De  Blainville.  N.B.  It  is  not  clear  that  these  are  not  the  same 
species,  notwithstanding  the  comparative  smoothness  of  6. 

De  Blainville  makes  the  genus  Cerithium,  as  established  by  him, 
contain  56  species  characterised  by  Lamarck  ;  adding  that  the  greater 
part  are  marine,  but  many  from  the  mouths  of  rivers,  and  some 
entirely  lacustrine,  and  that  there  is  but  one  belonging  to  the  French 
seas,  whilst  more  than  a  hundred  fossil  species  are  found  in  France 
and  Italy.  M.  Defranee's  genus  Nerinea,  he  remarks,  would  be 
better  placed  among  the  Pyramidellw. 

The  species  of  this  genus  with  those  of  Potamides,  Nerinea,  Aporr- 
hais,  and  Struthiolaria,  are  often  referred  to  the  family  Cerithiadce, 
(Woodward,  '  Manual  of  the  Mollusca.') 

Lamarck  places  Cerithium  at  the  commencement  of  the  first  section 
(Canaliferes)  of  his  Zoophagous  Trachelipods,  immediately  after  Turri- 
tclla,  the  last  of  his  Phytophagous  (Plant-Eating)  Trachelipods. 

Cuvier  gives  it  a  position  after  Purpura,  Cassis,  and  Terebra,  and 
before  Mwrex.  This,  as  the  Bev.  M.  J.  Berkeley  and  Mr.  Hoffman 
observe,  in  their  interesting  paper  on  the  anatomical  structure  of 
Cerithium  Telescopium,  would  imply  a  structure  of  the  parts  of  the 
mouth  adapted  for  boring  shells,  according  to  the  known  habits  of 
Murex  and  certain  allied  genera ;  but,  they  remark,  a  single  glance  at 
Adanson's  figure  is  sufficient  for  conviction  that  the  animal  is  much 
more  nearly  allied  to  the  Trochoides ;  and  that  Lamarck  judged 
rightly,  according  to  the  evidence  before  him,  in  placing  it  on  the 
confines  of  his  two  great  classes.  This  is  corroborated,  they  add,  by 
the  little  additional  information  of  M.  Sander  Rang,  who  describes 
the  mouth  as  toothless,  but  furnished  with  a  small  tongue. 

M.  Sander  Rang  states  that  this  genus,  so  numerousin  species  both 
living  and  fossil,  contains  only  marine  animals ;  but,  nevertheless, 
there  are  some  of  them  which  live  at  the  mouths  of  rivers,  and  these 
are  precisely  the  individuals  which  M.  Brongniart  has  united  to  form 
the  genus  Potamides,  which  cannot  be  adopted  in  Zoology,  inasmuch 
as  it  does  not  rest  upon  sufficiently  marked  characters.  M.  Rang 
adopts  generally  the  divisions  of  De  Blainville  with  approbation,  but 
he  rejects  the  sixth  group  (Q,  which  comprehends  the  genus  Pinna, 
which  Rang,  following  the  example  of  M.  de  Ferussae,  places  with 
Mclanopsis.  Rang  agrees  with  De  Blainville  in  thinking  that  the  divi- 
sion containing  Defranee's  Nerinea  is  perhaps  doubtful,  and  that  its 
position  would  be  better  near  the  PyramideUce.  He  observes  that 
they  have  in  France  but  two  or  three  living  Ccrithia,  but  a  great 
number  of  fossil  species. 

Deshayes  makes  the  number  of  living  species  eighty-seven  ;  not. 
reckoning  Triforis,  of  which  he  gives  three  species,  nor  Pirena,  of 
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which  he  also  gives  three;  of  the  latter  Lamarck  records  four. 
The  number  of  species  of  Cerithia  at  present  described  exceed 
one  hundred. 

Adanson,  speaking  of  the  habits  of  one  of  the  species  of  Cerithium, 
says  that  it  lives  in  the  sand  amongst  grass  and  mangroves,  feeding 
on  '  scolopendres'  and  other  small  marine  worms.  The  individual 
which  formed  one  of  the  subjects  of  the  investigation  by  Mr.  Berkeley 
and  Mr.  Hoffman,  and  which  was  brought  from  Calcutta,  though 
placed  in  fresh  sea- water,  the  utmost  care  being  taken  to  renew  it  fre- 
quently, and  though  all  kinds  of  marine  substance.,  were  supplied  to 
the  animal  for  food,  refused  all  nourishment,  contenting  itself  with 
simply  walking  over  the  substances,  and,  in  so  doing,  touching  them 
with  its  proboscis.  As  it  would  not  feed,  this  individual  was  killed  by 
immersion  in  spirit.  The  other  specimen,  which  was  anatomised  by 
the  zoologists  above  mentioned,  was  brought  from  Ceylon.  Dr.  J.  E. 
Gray  (March  25, 1834)  read  a  note  to  the  Zoological  Society  of  London, 
giving  an  account  of  the  arrival  in  England  of  two  living  specimens  of 
Cerithium  armatum,  which  had  been  obtained  at  the  Mauritius,  and 
had  been  brought  thence  in  a  dry  state.  That  the  inhabitants  of 
land-shells  will  remain  alive  without  moisture  for  many  months  is, 
he  remarked,  well  known.  [Bdlimds.]  He  had  had  occasion  to 
observe  that  various  marine  Mollusca  will  retain  life  in  a  state  of  tor- 
pidity for  a  considerable  time  ;  some  facts,  in  illustration  of  which,  he 
had  communicated  to  the  Society.  (' Zool.  Proc.,' part  i.  p.  116.)  The 
present  instance  included  however  a  torpidity  of  so  long  a  continu- 
ance as  to  induce  him  to  mention  it  particularly.  The  animal, 
though  deeply  contracted  within  the  shell,  was  apparently  healthy, 
and  beautifully  coloured.  It  emitted  a  considerable  quantity  of  bright 
green  fluid,  which  stained  paper  of  a  grass-green  colour ;  it  also  coloured 
two  or  three  ounces  of  pure  water.  This  green  solution,  after  stand- 
ing twelve  hours  in  a  stoppered  bottle,  became  purplish  at  the  upper 
part  ;  but  the  paper  retained  its  green  colour  though  exposed  to  the 
atmosphere.  A  specimen  of  C.  Telescopium,  sent  from. Calcutta  to  Mr. 
G.  B.  Sowerby  in  sea-water,  lived  out  of  water  in  a  small  tin  box  for 
more  than  a  week.  Cerithium,  has  been  found  in  the  sea  on  various 
bottoms,  and  in  sestuaries  at  a  depth  ranging  from  the  surface  to 
seventeen  fathoms. 

Fossil  Cerithia. — Deshayes,  in  his  tables,  gives  the  number  of  fossil 
(tertiary)  Cerithia  at  220,  and  of  these  he  records  C.  vulgatum,  C. 
Latreillii,  C.  doliolum,  C.  giganteum,  C.  alucaster,  C.  granulosum,  and 
C.  bicinctum,  as  both  living  and  fossil.  He  gives  two  fossil  (tertiary) 
species  of  Pirena  and  two  of  Triforis.  The  form  is  found  from  the 
Supracretaceous  to  the  Oolitic  group,  both  inclusive.  Potamides  is 
recorded  in  the  Weald-Clay,  Sussex  (Mant.);  and  Nerinea  in  the 
Oolitic  group  (Bailly)  near  Auxerre,  St.  Mehiel  (Meuse),  Kimmeridge 
Clay,  Coral  Kag,  Bernese  Jura,  Forest  Marble,  Oxford  Oolite,  Dorset 
{Nerinea  Goodhallii),  Inferior  Oolite. 

Dr.  Lea  ('Contributions  to  Geology')  describes  and  figures  from  the 
Claiborne  Beds,  in  America,  a  shell  which  he  names  provisionally 
Cerithium  (?)  striatum;  observing  that  he  is  by  no  means  satisfied  in 
placing  this  shell  among  the  Cerithia.  It  has  a  stronger  resemblance  in 
the  mouth  to  the  genus  Melania,  but  being  a  marine  shell,  cannot,  he 
remarks,  with  propriety  be  placed  in  that  genua.  De  Blainville,  he  adds, 
figures  a  shell  (' Malacologie,'  pi.  21,  bis,  fig.  2),  under  the  name  of 
Potamides  fragilis,  which  certainly  ought  to  belong  to  the  same  genus 
with  this,  the  mouth  being  very  nearly  the  same.  Until  more  species 
shall  be  obtained,  Dr.  Lea  has  forborne  to  create  for  it  a  new  genus. 
He  further  states  that  there  have  been  no  Cerithia  yet  found  in  the 
beds  at  Claiborne,  although  they  abound  in  England  and  on  the  Con- 
tinent in  the  Tertiary  Formation,  there  being  137  species  in  the  Paris 
Basin  alone.  Woodward  states  that  the  fossil  species  exceed  460  in 
number. 

Melanopsis. — Animal  furnished  with  a  proboscidiform  muzzle,  with 
two  contractile,  conical,  annulated  tentacula,  having  each  at  their 
external  base  an  oculated  peduncle ;  foot  attached  to  the  neck ;  res- 
piratory orifice  in  the  canal  formed  by  the  union  of  the  mantle  with 
the  body.  Shell  with  an  epidermis,  elongated,  fusiform,  or  conico- 
cylindrical,  with  a  pointed  summit ;  whorls  of  the  spire  from  6  to 
15,  the  last  often  forming  two-thirds  of  the  shell ;  aperture  oval, 
oblong;  columella  solid,  callous,  truncated  at  its  base,  separated 
from  the  anterior  border  by  a  sinus,  the  callosity  prolonged  upon  the 
convexity  of  the  penultimate  whorl,  forming  a  canal  backwards ; 
sometimes  a  sinus  at  the  posterior  part  of  the  right  border. 
Operculum  horny,  subspiral. 

The  genus  is  rather  fluviatile  than  marine,  contrary  to  Cerithium, 
according  to  De  Blainville.  Lamarck,  who  gives  but  two  species,  M. 
costata  and  M.  laevigata,  speaks  of  them  decidedly  as  fluviatile.  Rang 
says  that  the  genus  was  established  by  M.  de  Ferussac  for  fresh-water 
shells,  whose  callous  and  truncated  columella  did  not  permit  their 
arrangement  with  Melania.  The  latter,  in  his  Monograph,  divides 
them  into  two  groups,  the  first  consisting  of  those  species  which  have 
a  single  sinus  at  the  border  of  the  aperture,  separating  it  from  the 
columella  (Melanopsis,  Lam. ;  M.  buccinoidca) ;  the  second  consisting 
of  those  species  which  have  two  distinct  sinuses  at  the  external 
border  of  the  aperture,  one  which  separates  it  from  the  columella,  the 
other  situated  near  the  union  of  this  border  with  the  penultimate 
whorl.  (Pirena,  Lam.)  De  Blainville  gives  the  following  division  of 
the  genus : — 


a.  Subturriculatcd  Species. 

Ex.  M.  costata. 

Locality,  Syria,  in  the  Orontes.  (Lamarck.) 


Melanopsis  costata. 
0.  Oval  Species. 

Ex.  M.  buccinoidca. 

y.  Convex  Species  (Especes  Roufle'es). 
Ex.  M.  Bouei.  [Melanopsis.] 

The  genus  Melania  is  related  to  Melanopsis,  and  is  sometimes 
included  with  Pcdudomus  in  the  family  Melaniadcc.  [Melania.] 

Planaxis. — Animal  unknown.  Shell  oval,  conical,  solid,  trans- 
versely furrowed  ;  aperture  oblong ;  columella  flattened  and  truncated 
anteriorly,  separated  from  the  right  border  or  lip  by  a  sinus ;  right 
lip  fun-owed  or  rayed  within,  and  thickened  by  a  decurrent  callosity 
at  its  origin.    Operculum  horny,  oval,  delicate,  subspiral. 

Lamarck  established  this  genus  for  certain  small  shells  approxi- 
mating closely  to  the  Phasianellce,  but  differing  from  them  by  the 
truncation  of  the  anterior  part  of  the  columella.  He  only  records 
two  species,  namely  P.  sulcata  and  P.  undulata.  M.  Rang  states 
that  he  possesses  six  well-distinguished  species.  Woodward,  in  his 
'  Manual  of  the  Mollusca,'  gives  eleven  species.  They  are  found  in 
the  West  Indies,  Red  Sea,  Bourbon,  India,  the  Pacific,  and  Peru. 

The  Planaxis  is  a  littoral  shell,  and  is  sometimes  found  under  stones. 
M.  Rang  says  that  he  had  had  occasion  to  observe  the  animal  at  the 
Isle  of  France  (Mauritius),  where  the  rocks  are  sometimes  covered 
with  them,  but,  having  lost  his  notes,  he  is  unable  to  give  its 
principal  characters.  According  to  his  recollection,  the  animal  differed 
very  little  from  that  of  Phasianclla.  M.  Deshayes,  in  his  Tables,  puts 
the  living  species  at  four. 

Ex.  P.  sulcata. 


Tlanaxis  sulcata. 


Deshayes,  in  his  Tables,  gives  five  species  as  fossil  in  the  Tertiary 
strata. 

Subula. — Animal  spiral,  very  much  elevated ;  foot  very  short  and 
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round ;  head  with  extremely  small  triangular  tentacula,  bearing  the 
eyes  at  their  summit ;  a  long  labial  proboscis  without  hooks 
(crotchets),  at'the  bottom  of  which  is  the  mouth  equally  unarmed. 
Shell  without  an  epidermis,  turriculated,  and  with  a  pointed  spire  ; 
whorls  smooth,  ribanded,  bifid  ;  aperture  oval,  small,  deeply  notched 
anteriorly ;  external  lip  thin  and  sharp-edged ;  internal  or  columellar 
lip  with  an  oblique  bourrelet  at  its  extremity.  Operculum  oval, 
horny,  lamellar,  and  as  it  were  imbricated. 

De  Blainville  thus  characterises  a  genus  which  he  says  he  found 
himself  compelled  to  establish  upon  examining  the  animal  brought 
home  by  Messrs.  Quoy  and  Gaimard,  the  shell  of  which  had  been 
hitherto  confounded  with  the  Terebra;  ;  and  he  arranges  under  this 
new  genus  all  those  species  whose  shell  is  very  much  elevated,  whose 
spire  is  very  pointed,  and  whose  whorls  are  ribanded ;  and  conse- 
quently the  greatest  number  of  the  twenty-four  living  species  charac- 
terised by  Lamarck,  and  which  nearly  all  belong  to  the  East  Indies 
and  Australasia. 

Ex.  S.  maculata  (Lam.),  Buccinum  maculatum  (Linn.). 

It  inhabits  the  Moluccas  and  Pacific  Ocean,  according  to  Lamarck, 
who  speaks  of  his  possession  of  a  specimen  taken  on  the  shores  of 
Owhyhee. 

**  Turbinaceous ;  or  genera  whose  spire  is  moderately  elongated, 
rarely  subturriculated. 

Terebra. — Animal  spiral,  rather  elevated ;  foot  oval,  with  a  trans- 
verse anterior  furrow  and  two  lateral  auricles  ;  head  bordered  with  a 
email  fringe ;  cylindrical  tentacula  terminated  in  a  point,  and  very 
distant;  eyes  but  little  apparent  at  the  origin  and  outside  of  the 
tentacula  ;  mouth  without  a  proboscis ;  tube  of  the  respiratory  cavity 
very  long.  Shell  without  an  epidermis,  inclining  to  oval ;  spire  sharp, 
not  much  elevated  or  subturriculated ;  aperture  large,  oval,  strongly 
notched  anteriorly  ;  columella  with  an  oblique  bourrelet  at  its 
extremity.   No  operculum.    (De  Blainville.) 

M.  De  Blainville  only  leaves  in  this  genus,  which  he  thinks  ought 
perhaps  to  belong  to  the  family  of  non-operculated  Entomostomata, 
those  species  of  Lamarck's  Terebrce  which  in  their  general  form  bear 
some  resemblance  to  the  Buccina,  such  for  example  as  his  Vis 
Buccinee  (Terebra  vittata) ;  because  De  Blainville  supposes  that  the 
animal  resembles  that  of  the  Miran  of  Adanson,  which  is  the  type, 
and  which  differs  much  from  that  of  the  subulated  species  to  which 
De  Blainville  gives  the  generic  name  of  Subula — Alene  in  French. 


Animal  of  Terebt a  (Vis  Miran)  from  Adanson,  and  shell  of  Terebra  vittata. 

The  species,  De  Blainville  observes,  appear  to  come  from  warm 
climates  only,  like  the  Subula.  Terebra  (Lamarck)  occurs  at 
depths  ranging  from  the  surface  to  17  fathoms.  The  species 
sometimes  creep  on  reefs  out  of  the  water,  but  within  reach  of  the 
spray. 

Since  the  publication  of  the  works  of  M.  De  Blainville  and  of 
M.  Rang,  Dr.  J.  E.  Gray  has  enumerated  45  species,  all  of  them  either 
in  the  British  Museum  or  in  his  own  private  collection.  He  states 
that  the  animal  has  a  small  foot,  and  a  very  long  proboscis,  at  the  base 
of  which  are  seated  two  very  small  tentacula  ;  the  operculum  is  ovate, 
thin,  horny,  rounded  behind,  and  rather  tapering  in  front.  The  shell 
is  covered  by  a  very  thin,  pellucid,  horn-coloured  periostraca ;  it  is 
usually  white,  variously  streaked  with  brown,  the  streaks  being  often 
interrupted  or  broken  into  spots  by  the  two  spiral  bands  of  the  shell ; 
one  of  these  bands  is  placed  near  the  spiral  groove  and  the  other  on 
the  middle  of  the  whorl.  The  apex  of  the  cavity  is  frequently  filled 
up  by  a  calcareous  deposition ;  but  this  deposition  has  never  been 
observed  in  T.  duplicata.  Dr.  Gray  divides  the  species  into  the  three 
following  sections: — 1st.  "Anfractibus  sulco  spirali  cingulum  poste- 
rius  efformante ;  labio  interiore,  tenui  concavo."  He  observes  upon 
this  section  that  the  cingulum  is  most  conspicuous  in  young  shells; 
and  that  the  internal  lip  is  very  rarely  thickened  in  adults.  To  this 
Bection  he  refers  30  species  (T.  maculata,  Lam.,  &c),  15  of  them  new. 
2nd.  "  Anfractibus  sulco  spirali  cingulum  posterius  efformante ;  labio 
interiore  incrassato,  subelevato."  He  observes  that  the  species  of 
this  section  (7,  5  of  which  are  new)  somewhat  resemble  the  Cerithice 
in  the  aperture.  3rd.  "  Anfractibus  sulco  postico  nullo."  These  last 
he  divides  into  two  sub-sections,  "  *  with  a  thin  internal  lip,"  which 
he  subdivides  into  (a)  those  species  which  have  an  elongated  slender 


shell,  and  (6)  those  which  have  a  short  shell,  and  "  **  with  the  inter- 
nal lip  thickened  and  elevated,  and  the  shell  short;  "  and  he  observes 
that  these  approximate  somewhat  to  the  Nassce,  but  have  neither  the 
internal  dilated  lip  nor  the  external  thickened  lip.  This  third  section 
contains  8  species,  one  of  which  is  new. 

Dr.  Gray  does  not  notice  Subula  of  De  Blainville,  and  it  may 
therefore  be  considered  that  he  does  not  admit  the  generic  distinction. 
Woodward  makes  Subula  a  synonym  of  Terebra,  and  records  109 
recent  species. 

Fossil  Subulce  and  Terebra;. — De  Blainville  refers  to  his  genus  Subula 
many  of  the  fossil  species  which  had  been  considered  as  Terebra,  and 
which  coincide  with  his  definition  of  the  former  genus  ;  but  he  does 
not  enumerate  the  species,  nor  draw  any  distinct  line  of  demarcation 
between  the  fossils  of  these  respective  genera.  He  remarks  that 
M.  Defrance  makes  the  fossil  species  of  both  these  genera  17,  of 
which  5  are  identical,  3  from  Italy,  1  from  Grignon,  and  1  from 
Bourdeaux.  The  '  vis  scalarine  fossile  de  Parnes'  De  Blainville  thinks 
should  be  referred  to  the  genus  Terebra.  M.  Deshayes,  in  his  Tables, 
makes  Terebra  (of  Bruguiere  and  Lamarck  we  presume,  for  he  does 
not  notice  Subula)  consist  of  44  living  species  and  16  fossil  (tertiary), 
of  which  last  he  considers  two  new  species,  and  T.  Faval,  T.  striyilata, 
and  T.  pertusa  to  be  both  living  and  fossil  (tertiary).  Dr.  Fitton,  in 
his  stratigraphical  and  local  distribution  of  the  fossils  of  the  strata 
below  the  chalk,  records  T.  Portlandica  as  occurring  in  the  Portland 
Stone  in  Dorset,  South  Wilts,  North  Wilts,  Oxford,  and  Bucks.  Dr. 
Lea  describes  and  figures  three  additional  species  of  Terebra  (Lamarck) 
from  the  Claiborne  Beds,  remarking  that  4  species  of  the  genus 
have  been  observed  in  England,  3  in  the  Oolitic  group  and  1  in  the 
London  Clay.  He  refers  to  the  16  species  given  for  the  tertiary  by 
M.  Deshayes,  and  says  that  10  of  these  are  found  at  Baden  (Miocene) 
and  7  at  Bourdeaux  (Miocene).  Here  is  evidently  an  error  in  the 
number.  He  adds  that  Mr.  Conrad  had  observed  one  species,  which 
he  calls  'simplex,'  in  the  tertiary  of  Maryland,  "being  the  only  one 
heretofore  observed,"  adds  Dr.  Lea,  "in our  formations."  Woodward 
gives  the  number  of  fossil  species  as  21,  and  states  that  they  are  from 
the  Eocene  Beds  of  Britain,  France,  and  Chili. 

Eburna. — Shell  oval  or  elongated,  smooth  ;  spire  pointed,  whorls 
running  together  as  it  were  without  a  marked  distinction  of  suture  ; 
aperture  inclining  to  oval,  elongated,  widened,  and  deeply  notched  in 
front;  right  lip  entire;  columella  callous  posteriorly,  umbilicated, 
subcanaliculated  at  its  external  part. 

They  are  found  in  the  seas  of  warm  climates.  Of  the  9  living 
species  Lamarck  refers  the  locality  of  three  to  the  East  Indies  and 
one  to  South  America  and  perhaps  India. 


Eburna  glahrata. 


Fossil  Eburna.— De  Blainville  states  in  his  '  Malacologie '  (1825) 
that  no  Eburna:  had  then  been  discovered  in  a  fossil  state.  M.  Rang 
remarks  (1829)  in  his  'Manuel' that  there  are  fossil  species.  Des- 
hayes, in  his  Tables,  records  5  living  species  and  1  (new  species) 
fossil  (tertiary). 

Buccinum.— Shell  oval,  elongated,  with  a  pointed  but  moderately- 
elevated  spire ;  aperture  oblong  or  oval,  deeply  notched  anteriorly ; 
right  lip  entire,  sometimes  thick ;  columella  simple  or  callous ;  oper- 
culum horny,  oval,  subconcentric ;  summit  but  little  marked  and 
marginal.  [Buccinum.] 

The  geographical  distribution  is  very  wide.  Species  occur  in  almost 
all  seas.  B.  glaciale  and  B.  Sabinii  are  noted  in  the  'Supplement  to 
the  Appendix  of  Captain  Parry's  First  Voyage'  as  having  been  met  with 
during  the  period  in  which  the  expedition  remained  within  the  arctic 
circle. 

The  species  are  very  numerous,  and  have  been  found  at  depths 
ranging  from  the  surface  to  17  fathoms.  The  greater  part  of  the 
genus  is  littoral. 

De  Blainville  subdivides  the  species  into  many  sections  compre- 
hending the  true  Buccina,  including  the  genera  Alectrion  (B.  papillo- 
sum) and  Cyclops  (B.  neriteum)  of  De  Montfort,  and  the  genus  Nassa, 
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Lamarck.  M.  De  Ferussac  divides  the  genus  into  two  sub-genera, 
namely,  the  Buccina  properly  so  called,  of  which  B.  undatum  may  be 
considered  the  type,  and  the  Eburnce.  M.  Sander  Rang  adopts  his 
arrangement.    We  confine  ourselves  to  the  tree  Buccina. 

Ex.  B.  undatum,  the  Common  Whelk.  This  is  the  species  so 
commonly  exposed  for  sale  as  food  on  the  street  stalls  in  the 
metropolis. 


Shell  of  Common  AVhelk  [Buccinum  undatum),  and  animal  (male)  creeping 
with  its  shell  and  operculum. 

B.  Lapillus  (Purpura)  is  one  of  the  English  shells  that  produce 
the  purple  dye,  analogous  to  the  Purpura  of  the  ancients  ;  and  Mr. 
William  Cole,  of  Bristol,  thus  describes  (1684)  the  process  of  obtaining 
the  English  Purpura: — "The  shells  being  harder  than  most  of  other 
kinds  are  to  be  broken  with  a  smart  stroke  with  a  hammer,  on  a  plate 
of  iron  or  firm  piece  of  timber  (with  their  mouths  downwards),  so  as 
not  to  crush  the  body  of  the  fish  within ;  the  broken  pieces  being 
picked  off  there  will  appear  a  white  vein,  lying  transversely  in  a  little 
furrow  or  cleft  next  to  the  head  of  the  fish,  which  must  be  digged 
out  with  the  stiff  point  of  a  horsehair  pencil,  being  made  short  and 
tapering.  The  letters,  figures,  or  what  else  shall  be  made  on  the  linen 
(and  perhaps  silk  too)  will  presently  appear  of  a  pleasant  light  green 
colour,  and  if  placed  in  the  sun  will  change  into  the  following  colours, 
that  is,  if  in  winter  about  noon ;  if  in  the  summer  an  hour  or  two  after 
sun-rising,  and  so  much  before  setting ;  for  in  the  heat  of  the  day  in 
summer  the  colours  will  come  on  so  fast  that  the  succession  of  each 
colour  will  scarcely  be  distinguished.  Next  to  the  first  light  green  it 
will  appear  of  a  deep  green,  and  in  a  few  minutes  change  into  a  sea- 
green  ;  after  which,  in  a  few  minutes  more,  it  will  alter  into  a  watchet- 
blue ;  from  that,  in  a  little  time  more,  it  will  be  of  a  purplish-red  ; 
after  which,  lying  an  hour  or  two  (supposing  the  sun  still  shining),  it 
will  be  of  a  very  deep  purple-red,  beyond  which  the  sun  can  do  no 
more.  But  then  the  last  and  most  beautiful  colour,  after  washing  in 
scalding  water  and  soap,  will  (the  matter  being  again  put  into  the  sun 
or  wind  to  dry)  be  of  a  fair  bright  crimson,  or  near  to  the  prince's 
colour,  which  afterwards,  notwithstanding  there  is  no  use  of  any 
stiptic  to  bind  the  colour,  will  continue  the  same,  if  well  ordered,  as  I 
have  found  in  handkerchiefs  that  have  been  washed  more  than  forty 
times  ;  only  it  will  be  somewhat  allayed  from  what  it  was  after  the 
first  washing.  While  the  cloth  so  writ  upon  lie3  in  the  sun  it  will 
yield  a  very  strong  and  foetid  smell,  as  if  garlic  and  asafcetida  were 
mixed  together."    ('Phil.  Trans.,'  Abr.  II.  826.) 

We  have  inserted  this  account  here,  because  the  shell  which  is  the 
subject  of  it  may  be  more  familiar  to  our  readers  under  the  Linnaean 
name  of  Buccinum  Lapillus  than  of  Purpura  Lapillus,  but  it  is 
properly  arranged  under  the  genus  Purpura. 

Fossil  Buccina. — M.  Deshayes,  in  his  Tables,  makes  the  number  of 
fossil  (tertiary)  species  95,  and  he  records  the  following  as  both  living 
and  fossil  (tertiary),  Nassa  not  appearing  as  a  genus  in  his  list — B. 
undatum,  reticulatum,  maculosum,  mutabUe,  clathratum,  ncriteum, 
Desnoyersi,  prismaticum,  asperulum,  musivum,  inflatum,  polygonum, 
D'Orbignii,  Linncei,  politum,  and  five  new  species,  the  names  of  which 
are  not  given.  Dr.  Fitton  notes  two  species  below  the  Chalk,  namely, 
B.  angulatum  and  B.  naticoides  in  the  Portland  Stone  (North  Wilts, 
South  Wilts,  Bucks),  and  the  last-named  species  in  the  Portland  Sand 
(Bucks).     Dr.  Lea  notes  one  species  (new),  B.  Sowerbii,  in  the 


Claiborne  Beds,  Alabama.  He  observes  that  of  the  genus  27  species, 
including  Nassa,  have  been  observed  in  Great  Britain,  several  as  low 
as  the  Mountain  Limestone,  but  chiefly  in  the  London  Clay  and  the 
Crag.  After  repeating  the  number  given  by  Deshayes,  Dr.  Lea  says 
that  the  genus  appears  to  be  much  more  abundant  in  the  upper 
formations.  The  Pliocene  of  the  Sub-Apennines  furnishes  27  species. 
Bourdeaux  (Miocene)  21  species.  Paris  (Eocene)  9  species.  In 
America,  he  adds,  four  species  have  been  found,  Mr.  Say  having 
described  two  from  the  older  Pliocene,  Maryland,  and  Mr.  Conrad  two 
from  York  Town,  Virginia,  also  older  Pliocene.  The  fossil  species 
now  known,  including  those  of  Purpura,  are  about  150. 

Nassa. — Animal  very  much  depressed,  with  a  very  large  foot 
extending  beyond  the  body  on  all  sides,  but  especially  in  front, 
where  it  is  large  and  angular,  whilst  posteriorly  it  is  insensibly 
narrowed.  For  the  rest  like  the  animal  of  Purpura.  Shell  globular, 
oval,  or  subturriculated ;  aperture  oblong,  notched  anteriorly ;  right 
lip  sharp-edged,  often  plaited  within ;  columellar  Up  covered  with  a 
large  callous  plate,  extending  more  or  less  far.    Operculum  horny. 

Dr.  Lea  ('  Contributions  to  Geology')  says,  "I  have  not  hesitated  to 
separate  this  genus  from  Buccinum  (although  Lamarck  united  them 
after  having  made  the  division),  because  they  certainly  form  a  very 
natural  group.  Cuvier  separates  it,  as  De  Blainville  also  does,  into 
a  sub-genus."  De  Blainville  certainly  makes  one  of  his  sections  of 
Buccinum  consist  of  the  genus  Nassa  ;  but  Rang  separates  it  decisively. 

The  species  of  Nassa  have  a  world-wide  distribution,  being  found 
in  arctic,  tropical,  and  antarctic  seas.  They  have  been  found  on 
reefs,  coral  sand,  sand,  sandy-mud,  and  under  stones,  at  depths 
ranging  from  the  surface  to  15  fathoms.  About  70  species  are  known. 
N.  reticulata  is  common  on  English  shores,  and  called  the  Dog- 
Whelk  by  fishermen. 

Fossil  Nassa. — The  species  of  Fossil  Nassce  are  above  20.  They 
are  found  in  the  Eocene  Strata  of  Britain  and  North  America. 

***  Ampullaceous  Entomostomata,  or  those  whose  shells  are  in 
general  globular. 

Harpa. — Animal  with  a  large  head,  without  a  proboscis,  having 
the  mouth  opened  below ;  two  anterior  tentacula,  conical,  and 
very  much  approximated,  carrying  the  eyes  upon  an  enlargement 
situated  externally  a  little  below  the  middle ;  foot  large,  furnished 
anteriorly  with  a  sort  of  heel;  siphon  rather  large  and  a  little 
elongated ;  branchial  pectinations  unequal,  two  in  number ;  orifice 
of  the  oviduct  at  the  entrance  of  the  branchial  cavity  of  the  right 
side,  orifice  in  the  deferent  canal  at  the  extremity  of  a  very  volumi- 
nous excitatory  organ  ;  vent  on  the  same  side. 

Shell  oblong,  more  or  less  convex,  generally  rather  delicate, 
enamelled,  furnished  with  regular  longitudinal  ribs  ;  spire  a  little 
elevated  and  pointed,  the  last  whorl  very  large;  aperture  oval, 
elongated,  widely  notched  anteriorly,  the  right  lip  with  an  external 
swelling ;  columella  simple,  pointed  anteriorly.  No  operculum, 
according  to  M.  Beynaud. 


Shell  of  Harpa  renrricosa,  and  animul  crawling  with  its  shell. 


The  genus  is  found  in  the  seas  of  warm  climates,  and  is  moro 
especially  abundant  at  the  Mauritius  and  the  neighbouring  island*, 
whence  the  finest  of  the  more  common  species  and  the  many-ribbed 
Harps  are  procured.  The  animal  is  said  to  be  of  a  rich  vermilion 
red.    The  fishery  is  prineipally  carried  on  at  low  water  with  a  small 
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rake,  to  which  a  net  is  attached,  on  sand-banks  at  night,  and  at  sunrise 
when  the  Harps  are  probably  out  upon  their  feed.  They  have  been 
known  to  take  the  bait  on  the  fishing-lines  laid  for  olives  (Oliva). 
Messrs.  Quoy  and  Gurnard,  and  afterwards  M.  Reynaud  state,  that 
the  animal  of  the  Harp  can  sometimes,  when  attacked  by  an  enemy, 
disembarrass  itself  of  the  posterior  part  of  the  foot,  and  completely 
withdraw  itself  into  the  shell.  M.  Reynaud  explains  this  phenomenon 
by  giving  his  opinion  that  the  tranverse  laceration  which  causes,  in 
the  movement  of  contraction  exerted  by  the  animal,  the  separation 
of  the  posterior  part  of  the  foot,  arises  from  the  resistance  which 
that  part,  too  voluminous  to  enter  the  shell  after  the  animal, 
encounters  from  the  edges  of  the  shell.  M.  Rang  observes,  that 
though  no  operculum  has  been  found  (and  the  animal  appears  to  have 
been  carefully  examined),  he  does  not  hesitate  to  leave  the  genus 
among  those  which  are  provided  with  one,  because,  in  the  first  place, 
Harpa  is  similarly  organised,  and,  in  the  next,  if  deprived  of  that 
appendage,  it  has,  at  least,  the  posterior  part  of  the  foot  to  take,  in 
some  sort,  its  place. 

Authors  generally  make  the  number  of  living  species  eight,  and 
of  these  the  most  precious,  though  lately  greatly  depressed  in  value, 
is  the  Many-Ribbed  Harp  (H.  impcrialis).  But  some  of  the  species 
are  very  difficult  of  definition,  though  others  are  well  marked.  The 
shells  when  in  fine  condition  are  great  favourites  with  collectors, 
and  indeed  a  drawer  of  fine  Harps  in  all  the  freshness  of  their  beauty 
is  a  sight  worth  seeing.  Care  should  be  taken  to  keep  them  with 
their  mouths  downwards  and  from  the  sun  and  light,  or  their  brilliant 
colours  will  soon  fade. 

Ex.  H.  vailricosa.    Locality,  Mauritius,  &c. 

Fossil  Harpa. — Four  species  are  recorded,  in  the  Tertiary  Formation. 

Dolium. — Animal  generally  resembling  that  of  Purpura.  Shell 
delicate,  nearly  globular,  ventricose,  furrowed  transversely;  spire  but 
little  elevated,  pointed,  the  last  whorl  forming  nearly  the  whole  of 
the  shell ;  aperture  large,  oval,  right  lip  undulated.  Columella  often 
twisted  ;  operculum  horny. 

The  species  are  found  in  the  seas  of  warm  climates,  especially  those 
of  India.  They  are  also  found  in  Australia  and  the  Pacific.  One 
species,  D.  galea,  inhabits  the  Mediterranean.  The  species  are  often 
found  on  reefs,  some  of  them  are  very  large.  Fourteen  seems  to  be 
the  greatest  number  hitherto  recorded,  and  Ouvier  has  separated  the 
species  into  two  sections,  namely  the  Tuns  (Doliwn))  and  the  Partridge 
Tuns  (Perdi.r  of  De  Moutfort.) 

Ex.  D.  galea,  and  D.  perdix. 


Shell  of  Dolium  galea,  and  animal  denuded  (diminished). 

Fossil  Dolia.  —  Seven  species  are  recorded  as  fossil.  They  are 
found  in  the  Miocene  Tertiary  Beds. 

Cassidaria. — Animal  supposed  to  bear  a  general  resemblance  to 
that  of  Buccinum  and  Purpura.  Shell  ovoid,  ventricose,  with  the 
spire  but  little  elevated ;  aperture  long,  rather  narrow,  with  the 
anterior  canal  recurved ;  right  lip  furnished  with  a  bourrelet;  colu- 
mellar  lip  covered  by  a  large  callosity,  often  granulous  or  wrinkled. 
Operculum  horny. 

The  seas  of  comparatively  warm  climates.  Lainarck  gives  the 
Mediterranean'  as  the  locality  of  two  species.  Rang  states  that  only 
one  species  is  European.  De  Blainville  speaks  of  the  genus  as 
inhabiting  all  seas  except  that  of  the  north. 


The  number  of  living  species  recorded  appears  to  be  seven. 
Ex.  C.  cchinophora.    Locality,  the  Mediterranean. 


Cassidaria  echinophora. 


Fossil  Cassidaria: — Deshayes,  in  his  Tables,  gives  8  fossil  (tertiary) 
species;  and  of  these,  two,  namely  C.  echinophora  and  C.  Tyrrhena,  he 
records  as  both  living  and  fossil  (tertiary).  The  number  of  fossil  species 
is  about  ten.  They  are  found  in  the  Eocene  Beds  of  Great  Britain  and 
Franco. 

Oniscia. — A  genus  separated  from  Cassidaria  by  Mr.  G.  B.  Sowerby, 
and  considered  by  him  as  having  its  place  next  to  that  genus  in 
the  natural  system.  It  differs  from  Cassis  in  the  canal  not  .being 
suddenly  reflected  ;  but  Mr.  Sowerby  states  that  he  has  seen  Cassides 
which  very  nearly  approach  Oniscia  in  the  form  of  the  aperture,  and 
in  the  short  scarcely  reflected  canal.  He  thinks  that  the  genus  is 
intermediate  between  Cassidaria  and  Cassis. 

Shell  oblong,  sub-cylindrical,  apex  generally  rather  obtuse,  spire 
short,  sometimes  very  short;  base  rather  acuminated;  aperture  longi- 
tudinal, elongated,  extending  at  the  base  into  a  very  short  canal : 
outer  lip  thickened,  denticulated  within,  and  rather  contracted  in 
the  centre;  inner  lip  expanded  and  covered  with  granules.  (Sowerby.) 
The  outside  of  the  shell  is  tuberculated,  cancellated,  or  ribbed.  "  Of 
the  animal,"  says  Mr.  Sowerby,  "  we  know  nothing ;  but  ■  there  is 
every  reason  for  believing  it  to  be  related  to  that  of  Cassis,  and  that 
it  has  an  operculum,  though  we  have  never  seen  it." 

Six  living  species  are  recorded,  from  the  West  Indies,  China,  and 
the  Galapagos. 

Ex.  0.  cancellala. 


Oniscia  cancellata,  adult. 

Three  fossil  species  are  recorded,  from  the  Miocene  Beds  of  the 
Tertiary  Strata. 

Cassis. —  Animal  said  to  resemble  generally  that  of  Purpura. 
Shell  inclining  to  oval,  convex,  with  a  spire  but  little  projecting, 
nearly  flat ;  aperture  oblique,  long,  and  narrow,  with  the  anterior 
canal  very  short  and  recurved  towards  the  back ;  right  lip  thick,  fur- 
nished with  an  external  bourrelet,  and  toothed  within ;  columellar 
lip  callous,  nearly  straight,  and  marked  nearly  throughout  its  length 
with  transverse  long  teeth.    Operculum  horny,  very  rudimentary. 

The  species  occur  principally  in  very  warm  latitudes  in  shallow 
water :  two  or  three  are  said  to  be  found  in  the  Mediterranean. 

The  number  of  living  species  is  about  thirty-four.  These  are 
divided  into  two  groups  by  Lamarck ;  the  first  consisting  of  those 
species  whose  spire  is  marked  by  bourrelets  (C.  cornuta,  for  example)  ; 
and  the  second  of  those  whose  spire  is  without  bourrelets  (C.  rufa, 
for  example). 

De  Blainville  divides  the  species  into  two  groups  also  ;  the  first  con- 
sisting of  those  whose  aperture  is  long,  and  the  external  lip  nearly 
straight  (C.  tubcrosa,  for  example);  the  second  of  those  whose  aperture 
is  suboval,  and  the  external  lip  excavated  (C.flammca,  for  instance). 

Ex.  C.  tubcrosa.    Locality,  West  Indian  Seas. 

Fossil  Cassides. — The  number  of  fossil  (tertiary)  species  is  36;  of 
these  are  C.  flammea,  C.  granulosa,  C.  crumena,  C.saburon,  C,  bisulcata, 
and  a  new  species,  both  living  and  fossil  (tertiary) 
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Shell  of  Cassis  tuberosa ;  and  animal  denuded  of  Cassis  sulcosa  (diminished). 

The  fossil  species  are  principally  found  in  France  and  Chili. 

Ricinula. — Animal  nearly  entirely  resembling  those  of  Buccinum 
and  Purpura.  Mantle  provided  with  a  tube  ;  foot  much  wider,  and 
auriculated,  as  it  were  anteriorly ;  head  semilunar,  with  couical  tenta- 
cula,  supporting  the  eyes  at  the  middle  of  their  external  surface; 
excitatory  organ  of  the  male  very  large,  recurved  in  the  branchial 
cavity.  Such  is  De  Blainville's  description,  who  made  his  observation 
on  '  la  Rieinule  horrible,'  R.  horrida. 

Shell  oval  or  sub-globular,  thick,  beset  with  points  or  tubercles, 
with  a  very  short  spire ;  aperture  narrow,  long,  with  a  notch  (which 
is  sometimes  sub-canalioulated)  anteriorly ;  right  lip  often  digitated, 
externally  and  toothed  within ;  the  left  lip  callous  and  toothed  or 
wrinkled.  Operculum  horny,  oval,  transverse,  concentric.  De  Blain- 
ville  describes  the  elements  of  the  operculum  as  a  little  imbricated. 

There  are  29  species  of  this  genus.  They  are  from  India,  China, 
the  Philippines,  Australia,  and  the  Pacific. 

The  species  have  been  found  on  coral  reefs  and  rooks. 

De  Blainville  separates  the  species  into  three  sections :  the  first 
consisting  of  those  with  an  evident  canal  anteriorly  and  behind  the 
aperture  (en  arriere  de  l'ouverture),  R.  digilata  ;  the  second  of  those 
without  a  canal  and  beset  with  spines,  R.  horrida;  and  the  third  of 
those  without  a  canal  and  tuberculous,  R.  morns.  He  observes  that 
this  genus  is  evidently  artificial :  thus  it  contains  one  species  which  is 
a  true  Murex,  whilst  others  are  closely  approximated  to  certain 
species  of  Turoinella  ;  in  fact,  they  have  two  or  three  plaits  on  the 
columella;  finally,  some  of  them  scarcely  differ,  he  says,  from  the 
true  Purpura. 

Ex.  R.  horrida. 


Ricinula  horrida. 
Three  Fossil  Ricinula  have  been  recorded. 

Cancellaria. — Animal  said  to  resemble  generally  that  of  Purpura 
Shell  oval  or  globular,  rather  convex,  reticulated,  thick,  with  a 
spire  slightly  elevated  and  pointed  ;  aperture  demioval,  notched  or 
subcanaliculated  anteriorly ;  right  lip  sharp-edged,  striated  within ; 
columella  nearly  straight,  with  many  well-defined  plaits.  Operculum 
horny. 

The  species  are  all  exotic,  and  the  inhabitants  of  warm  seas.  The 


localities  of  the  bulk  of  those  known  are  said  by  De  Blainville  to  be 
inhabitants  of  the  Indian  and  African  seas.  The  species  have 
been  found  on  sandy  bottoms,  at  a  depth  ranging  from  7  to  16 
fathoms. 

De  Blainville  observes  that  the  genus  as  adopted  by  him  is  not 
entirely  the  «ame  as  that  of  Lamarck.  De  Blainville  withdraws  from 
the  genus  the  species  whose  aperture  is  evidently  canaliculated,  such 
as  C.  senticosa,  which,  as  it  appears  to  him,  ought  to  remain  among 
the  Murices  or  the  turriculated  Turoinella.  Deshayes,  in  his  Tables, 
makes  the  number  of  living  species  13.  Mr.  G.  B.  Sowerby  (' Zool. 
Proc.,'  1832)  describes  22  new  species  from  the  collection  of  Mr. 
Cuming,  most  of  them  from  the  warm  latitudes  of  the  Pacific  side  of 
South  America.  One  of  them,  C.  uniplicata,  dredged  in  sand  near 
Panama  at  a  depth  of  10  fathoms,  is  the  only  species  known  to  Mr. 
Sowerby  with  a  single  fold  on  the  columella.  Woodward  ('  Manual') 
gives  70  recent  species. 

Ex.  C.  reticulata.   Locility,  Southern  Atlantic  Ocean.  (Lamarck.) 


Cancellaria  reticulata. 

Fossil  Cancellaria. — Lamarck  records  7  fossil  species.  Bang  says 
there  are  a  good  number.  De  Blainville  observes  that,  according  to 
Defrance,  there  are  20  species,  two  of  which  are  identical,  one  from 
Italy,  the  other  from  Grignon,  and  one  analogue  from  Italy.  Deshayes 
makes  the  number  of  fossil  (tertiary)  species  42,  one  of  which  he 
notes  as  both  living  and  fossil  (tertiary).  Dr.  Lea  describes  and 
figures,  in  addition,  8  species  from  the  Tertiary  Formation  of 
Alabama  (Claiborne).  He  observes  that  the  genus  has  been  observed 
in  England  only  in  the  London  Clay,  whence  three  species  have  been 
described ;  and,  referring  to  Deshayes's  Tables  and  his  42  species, 
remarks  that  16  are  from  the  Sub- Apennines  (Pliocene),  12  from 
Bourdeaux  (Miocene),  and  5  from  Paris  (Eocene).  In  America,  he 
observes,  a  single  species  only,  C.  lunata  (Conrad),  had  been  thereto- 
fore observed.  It  was  from  the  Tertiary  Beds  of  Saint  Mary's. 
Woodward  gives  60  species,  all  Eocene. 

Purpura. — Animal  rather  elongated,  widened  in  front ;  head  large 
with  a  very  short  proboscis ;  two  tentacula,  generally  in  front  and 
approximated,  conical,  and  supporting  the  eyes  on  an  enlargement 
situated  at  the  middle  of  their  external  part;  mouth  below,  nearly 
always  hidden  by  the  foot,  which  is  rather  large,  very  much  advanced, 
and  bilobated,  as  it  were,  anteriorly ;  branchial  pectinations  two, 
unequal ;  orifice  of  the  oviduct  at  the  entrance  of  the  branchial  cavity 
on  the  right  side  ;  orifice  of  the  deferent  canal  at  the  right  side  of  the 
neck,  at  the  extremity  of  the  exciting  organ,  which  is  generally 
voluminous ;  vent  on  the  same  side. 


Shell  of  Purpura  Persica,  and  animal  of  Purpura  hwmostoma. 


Shell  oval,  thick,  unarmed  or  tubercular,  with  a  short  spire,  the 
last  whorl  larger  than  all  the  others  together  ;  aperture  very  much 
dilated,  of  an  oval  form,  terminated  anteriorly  by  an  oblique  notch  ; 
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columella  flattened,  finishing  in  a  point  anteriorly ;  right  lip  sharp- 
edged,  often  thickened  and  furrowed  internally,  or  strongly  armed 
anteriorly  with  a  conical  point.  Operculum  horny,  demicircular,  the 
summit  posterior. 

The  form  is  widely  distributed,  but  the  number  of  European  spe- 
cies is  very  small ;  the  greatest  development  takes  place  in  warm  seas, 
where  the  species  are  most  abundant,  particularly  in  South  America. 
The  larger  proportion  of  the  species  of  this  genus  are  littoral.  The 
true  Purpura  have  been  found  at  depths  ranging  from  the  surface  to 
25  fathoms,  and  the  division  which  forms  the  genus  Monoceros, 
generally  on  rocks,  at  depths  ranging  from  the  surface  to  7  fathoms. 

De  Blainville  states  that  there  are  50  living  species  of  ordinary 
Purpura,  of  which  four  only  belong  to  the  French  seas.  The  species 
of  Monoceros  he  states  to  be  five,  all  from  South  America.  Deshayes, 
in  his  Tables,  gives  76  as  the  number  of  living  species  of  the  genus 
Purpura  (Lam.),  and  6  as  that  of  the  living  species  of  Monoceros. 
Dr.  Lea  states  that  his  cabinet  has  nine.  Mr.  Broderip  describes 
two  new  species,  and  Mr.  Powys  one,  from  Mr.  Cuming's  collection 
(Port  St.  Elena,  Valparaiso,  and  Maldon  Island,  in  the  Pacific),  and 
Mr.  Broderip  another,  Purpura  Gravesii,  figured  under  the  name  of 
Murex  cariniferus,  in  Mr.  Sowerby's  '  Conchological  Illustrations.' 
('  Zool.  Proc.')  Mr.  Sowerby  describes  nine  species  of  Monoceros, 
among  them  M.  punctulatum  (Gray),  from  Mr.  Cuming's  collection. 
Woodward  puts  down  the  species  at  140. 

De  Blainville  divides  the  species  into  four  sections : — 1st.  Those 
whose  right  lip,  near  the  notch,  is  armed  with  a  conical  horn,  or  tooth, 
which  is  pointed,  and  more  or  less  curved.  This  section  is  the  genus 
Monoceros  (De  Montfort),  the  animal  of  which,  according  to  M.  Bang 
and  others,  differs  in  nothing  from  that  of  the  other  Purpura.  2nd. 
The  Buccinoid  Purpura,  whose  lip  is  without  a  tooth,  and  whose 
aperture  is  moderately  widened.  Purpura  Lapillus  (Buccinum 
Lapillus,  Linn.),  for  example.  (See  above,  Buccinum.)  3rd.  The 
Patulous  Purpura,  also  without  a  tooth  at  the  hp,  and  whose  aperture 
is  very  wide  :  Purpura  Pcrsica  for  instance.  4th.  The  ventricose 
tuberculated  species,  of  which  he  gives  P.  neritoides  as  the  type. 
M.  Rang  divides  the  species  into  two  groups  only.  The  first,  consisting 
of  those  which  have  the  right  lip  simple,  or  only  furrowed  internally  : 
the  second,  of  those  whose  right  lip  is  always  thickened  and  armed 
anteriorly  with  a  conical  point. 

Example  of  the  first,  Purpura  Pcrsica.   Locality,  East  Indian  seas. 

Example  of  the  second,  Purpura  imbricata  (Monoceros  imbricatuvi, 
Lam.).    Locality,  South  America. 


Purpura  imbricata  [Motwceros  imbricatum,  Lam.). 

Fossil  Purpura. — De  Blainville  states  ('  Malacologie ')  that  no  fossil 
species  of  Monoceros  were  then  known.  Deshayes,  in  his  Tables,  records 
one  (tertiary)  from  Italy.  Dr.  Lea  describes  and  figures  three  new 
fossil  species  from  the  Tertiary  of  Claiborne,  Alabama  (Eocene  of  Lyell). 
Of  the  ordinary  Purpura  De  Blainville  states  that  there  are  nine  fossil 
species,  one  of  which  is  the  analogue  of  P.  Lapillus  (Buccinum  Lapillus, 
Linn.),  so  common  on  our  coasts,  aa  well  as  those  of  France.  Deshayes, 
in  his  Tables,  gives  the  number  of  fossil  (tertiary)  species  as  four,  of 
which  he  records  one,  P.  hamastoma,  as  both  living  and  fossil.  Wood- 
ward states  the  fossil  species  to  be  thirty. 

****  Patelloid  Entomosloma  ;  that  is,  one  whose  shell  is  very  large 
in  its  totality,  very  flattened,  with  a  spire  but  little  marked,  and 
without  a  columella. 

Concholepas. — De  Blainville  speaks  of  the  animal  as  entirely  un- 
known ;  but  according  to  Lesson  it  resembles  that  of  Purpura.  Shell 
thick,  rude,  and  wrinkled  transversely  on  its  external  surface  :  spire 
very  small,  hardly  projecting;  aperture  oval,  very  large,  notched 
anteriorly,  where  there  are  two  dentiform  appendages  ;  no  columella ; 
muscular  impression  of  a  horse-shoe  shape,  and  very  visible.  Oper- 
culum horny,  transparent,  trapezoidal,  concentric,  with  a  marginal 
summit, 


South  America  is  the  locality  of  Concholepas.  It  is  very  abundant 
on  the  coasts  of  Peru  and  Chili,  and  sometimes  attains  to  a  very 
large  size. 

Concholepas  is  only  known  as  a  littoral  species. 

Lamarck  first  placed  Concholepas  near  Purpura.  Cuvier  gives  it 
very  nearly  the  same  position.  M.  Rang  remarks  that  he  might  have 
well  united  the  genus  to  Purpura,  after  the  example  of  De  Ferussac. 
In  fact,  he  adds,  M.  Lesson's  communication  touching  the  animal 
which  the  latter  brought  home  from  the  South  Sea  had  proved  to 
M.  Rang  that  it  differs  in  nothing  from  that  of  Purpura  ;  its  operculum 
alone  affords  a  well-defined  character. 

There  is  but  one  species  known  ;  but  M.  Rang  states  that  there  are 
two  distinct  varieties. 

Ex.  C.  Peruviana. 


Concholepas  Peruviana. 


Concholepas  is  not  known  in  a  fossil  state,  properly  so  called.  It 
occurs  among  other  Bpecies  of  the  coast  at  considerable  elevations 
above  the  sea. 

ENTOMO'STRACA  (Miiller),  Shell  Insects,  for  such  is  the  meaning 
of  the  term  applied  to  certain  Aquatic  Animals  forming,  according  to 
Latreille  and  others,  the  second  general  division  of  the  Crustaceans, 
and  for  the  most  part  inhabiting  the  fresh- water.  The  brain,  or  rather 
the  nervous  knots  which  supply  its  place,  consists  of  one  or  two  globules 
merely.  The  heart  is  in  the  form  of  a  long  vessel.  The  branchiae, 
composed  of  hair-like  processes,  which  are  either  isolated  or  connected 
in  a  beard-like  form,  a  pectinated  shape,  or  one  resembling  aigrettes, 
form  a  portion  of  the  feet,  or  of  a  certain  number  among  them,  and 
sometimes  mandibles  and  the  upper  jaws.  [Cypris  ;  Branchiopoda.] 
The  number  of  the  feet  varies,  and  in  some  of  the  genera  is  above  a 
hundred.  These  feet,  ordinarily,  are  proper  for  no  purpose  but 
swimming;  and  are  sometimes  ramified  or  divided,  and  sometimes 
furnished  with  pinnules,  or  composed  of  lamellar  joints.  Nearly  all 
of  them  have  a  shell,  consisting  of  from  one  to  two  pieces,  very  deli- 
cate, and  most  frequently  almost  membranous  and  transparent,  or  at 
least  a  large  anterior  thoracic  segment,  often  confounded  with  the 
head  and  appearing  to  replace  the  shell.  The  integuments  are  generally 
rather  horny  than  calcareous,  a  condition  which,  as  Latreille  remarks, 
approximates  the  Entomostracans  to  the  Insects  and  Arachnids.  In 
those  which  are  provided  with  ordinary  jaws,  the  inferior  or  external 
ones  are  always  uncovered,  all  the  jaw-feet  (pieds-machoires)  perform- 
ing the  office  of  true  feet,  and  none  of  them  being  applied  upon  the 
mouth.  The  second  jaws,  with  the  exception  of  the  Phyllopoda, 
resemble  those  organs,  and  Jurine  has  sometimes  designated  them 
under  the  name  of  hands.  These  characters,  says  Latreille,  distinguish 
the  Masticating  Entomoslraca  (Entomosh-aces  Broyeurs)  from  the 
Malacostraca ;  the  other  Entomoslraca  which  compose  his  order 
Pacilopoda  cannot,  he  says,  be  confounded  with  the  Malacostraca, 
because  they  are  deprived  of  organs  fit  for  mastication,  or  because 
those  parts  which  appear  to  perform  the  office  of  jaws  are  not  collected 
anteriorly  and  preceded  by  a  labrum  as  in  the  true  Crustacea  and  thj 
Masticating  Insects  (Insectes  Broyeurs),  but  simply  formed  by  tb. 
haunches  of  the  locomotive  organs,  and  furnished,  for  the  purpose  of 
enabling  them  to  execute  that  office,  with  small  spines.  The  Pacilo- 
poda, he  observes,  represent  in  this  class  those  of  the  class  of  insects 
which  are  denominated  Suctorial  (Suceurs).  They  are  almost  all 
parasites,  and  seem  to  lead  us  by  degrees  (par  nuances)  or  shades  of 
difference  to  the  Lemaa  ;  but  the  presence  of  eyes,  the  property  of 
moulting  or  changing  the  skin,  or  even  of  undergoing  a  metamorphosis, 
and  the  faculty  of  being  able  to  transport  themselves  from  one  place 
to  another  by  means  of  feet,  appear  to  Latreille  to  establish  a  well- 
defined  line  of  demarcation  between  the  animals  last  named  and  the 
preceding.  With  regard  to  the  metamorphosis,  he  remarks,  that  the 
young  of  the  Daphnia  and  of  some  other  nearly  allied  genera,  those 
probably  also  of  Cypris  and  of  Cythcrina,  differ  not  at  all  or  scarcely  at 
all  from  their  parents,  in  point  of  form,  at  the  time  of  their  exclusion 
from  the  egg ;  but  the  young  of  Cyclops,  of  the  Phyllopoda,  and  of 
Argulus,  undergo  in  their  infancy  remarkable  changes,  as  well  in  the 
form  of  the  body  as  in  the  number  of  feet.  These  organs  indeed  in 
some  (in  the  Arguliior  instance)  suffer  transformations  which  modify 
their  uses.  The  same  author  states  that  he  has  consulted,  relative  to 
these  transformations,  several  well-informed  naturalists,  who  have  had 
frequent  occasion  to  observe  the  Lemaa,  and  that  those  observers 
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had  never  seen  a  Lernaa  change  its  skin.  The  antennae  of  the 
Entomostraca,  the  form  and  number  of  which  vary  much,  serve  in 
many  for  swimming.  The  eyes  are  very  rarely  placed  upon  a  pedicle, 
and  when  they  are  so  placed  the  pedicle  is  no  more  than  a  lateral 
prolongation  of  the  head,  and  is  never  articulated  at  its  base.  The 
last-named  organs  are  often  very  much  approximated,  and  even 
compose  one  only.  The  tail  is  never  terminated  by  a  fan-shaped  fin, 
and  never  presents  the  false  feet  of  the  Malacostraca.  The  eggs  are 
collected  under  the  back,  or  external,  and  under  a  common  envelope, 
having  the  form  of  one  or  two  small  groups  situated  at  the  base  of  the 
tail.  They  possess  the  power  of  preserving  their  vitality  for  a  long 
time  in  a  state  of  desiccation.  [Binoculus.]  It  would  appear  that 
not  less  than  three  moults  are  undergone  by  many  of  these  animals 
before  they  become  adult  and  capable  of  propagating  their  species, 
and  it  has  been  proved,  in  the  case  of  some  of  them,  that  a  single 
copulation  will  fecundate  many  successive  generations.  [Beanchiopoda.] 
Dr.  Band,  in  his  interesting  Monograph  on  the  British  Entomostraca, 
gives  the  following  general  account  of  this  family : — 

"  The  greater  number  of  these  little  creatures  are  furnished  with 
branchiae,  either  to  their  feet  or  maxilla?,  and  when  noticed  in  their 
native  habitats,  may  be  seen  to  have  them  constantly  in  motion,  their 
action  being  seldom  interrupted.  One  chief  use  therefore  of  them  in 
the  economy  of  nature  may  be,  as  Miiller  says,  to  ventilate  the  water 
day  and  night ;  and  as  they  chiefly  reside  in  standing  pools,  they  may 
thus  be  of  great  use  in  preventing  them  from  becoming  soon  putrid. 

"  As  this  may  be  considered  one  of  the  benefits  conferred  by  these 
insects,  it  may  be  useful  to  know  the  evils  to  man  they  may  be  likely 
to  produce. 

"  Though  they  are  most  abundant  in  stagnant  water,  they  yet  occur 
in  considerable  numbers  in  the  purer  sorts  of  water  that  serve  as  our 
common  drink,  and  may  frequently  be  seen  even  in  the  drinking 
water  of  London,  Edinburgh,  and  other  large  towns ;  and  Miiller 
asserts  very  gravely,  that  as  we  thus  drink  them  alive,  and  with  their 
eggs,  he  would  not  be  surprised  were  we  to  discover  them  some  day 
in  the  human  intestines.  '  The  time,'  he  says,  '  is  at  hand,  when 
the  causes  of  disease  shall  not  only  be  sought  after  in  the  air,  in  our 
method  of  living,  &c,  but  in  the  incautious  use  of  waters  often 
abounding  in  innumerable  animalcules.'  According  to  Miiller  and 
Straus,  the  greater  number  of  the  Entomostraca,  not  parasitical,  live 
upon  vegetable  matter,  and  not  upon  animals  ;  and  the  former,  in  an 
experiment-he  instituted,  says,  that  in  keeping  a  number  of  species, 
Buch  as  the  Daphnia  pennata  and  longispina,  Cypris  strigata  and 
pilosa,  Lynceus  sphcricus,  and  Cyclops  quadricornis,  in  the  same  water 
from  the  24th  of  July  to  the  22nd  of  January,  during  which  time  the 
water  had  evaporated  from  a  depth  of  five  inches  to  that  of  one,  he 
frequently  subjected  small  quantities  of  this  water  to  the  microscope, 
and  he  was  never  able  to  discover  any  animalcules  in  it  upon  the 
most  attentive  examination,  though  the  intestines  of  the  Entomostraca 
themselves  were  seen  to  be  full,  sufficiently  proving  that  they  had 
not  fasted  during  that  time.  This  assertion  however  I  am  much 
inclined  to  call  in  question.  The  Cyprides  particularly  seem  to  be 
most  voraciously  carnivorous  ;  and  I  have  invariably  found  it  exceed- 
ingly difficult  to  keep  for  a  length  of  time  any  other  Entomostraca 
alive  in  the  same  vessel  with  the  larger  species  of  Cypris.  In  a  vessel, 
in  which  I  have  kept  full  grown  Chirocephali,  there  were  mixed  with 
them  many  specimens  of  the  Cypris  tristriata.  In  a  few  days  the 
Chirocephali  might  be  seen  to  become  languid  in  their  movements, 
and  assume  an  unhealthy  appearance.  The  Cyprides  had  become 
their  deadly  enemy.  They  might  be  seen  ever  and  anon  to  fasten 
themselves  to  the  delicate  feet  of  the  poor  Chirocephali,  and 
wofully  impede  their  course  through  the  water;  and  when,  either 
from  these  annoyances,  or  from  any  other  cause,  they  ceased  to  be  able 
to  move  with  any  degree  of  rapidity,  hosts  of  these  little  Carnivora 
might  be  observed  to  attack  them  before  life  was  extinct,  anticipating 
as  it  were  their  victims'  death.  Then,  when  life  had  fairly  ceased, 
they  rioted  upon  their  flesh,  and  in  a  few  hours  little  but  the  external 
covering  was  left. 

"  I  have  no  doubt  that  most  of  the  Entomostraca  are  essentially  car- 
nivorous, and  I  have  frequently  seen  specimens  of  Cypris  in  their 
turn,  as  soon  as  dead,  attacked  immediately  by  quantities  of  the 
Cyclops  quadricornis,  who  in  a  few  minutes  had  fastened  themselves 
upon  the  dead  animal,  and  were  so  intent  upon  their  prey  that  they 
were  scarcely  frightened  away  from  it  by  being  touched  with  a  brush. 
In  a  short  time  the  Cypris  might  be  seen  lying  at  the  bottom  of  the 
vessel,  the  valves  of  the  shell  separated  and  emptied  of  their  contents. 
Leuwenhoek  and  De  Geer  not  only  maintain  that  the  Cyclops  quad- 
ricornis lives  upon  animalcules,  but  that  it  even  preys  upon  its  own 
young,  a  fact  which  I  have  also  noticed  myself.  Jurine  asserts  that 
the  Cyclops  quadricornis  is  carnivorous  from  taste,  and  only  hei-bi- 
vorous  from  necessity ;  while  the  Daphnia  pulex,  he  distinctly  affirms, 
lives  upon  animalcules.  Place  a  few  Entomostraca,  such,  for  example, 
as  the  Daphnia;  Chirocephali,  Lyncei,  Sec,  in  a  vessel  with  clear  pure 
water,  and  only  some  vegetable  matters  in  it,  and  they  gradually 
become  languid,  transparent,  and  finally  die  ;  but  mix  with  this 
water  some  which  contains  numerous  Infusoria,  and  the  Entomostraca 
will  then  be  seen  speedily  to  assume  another  aspect.  They  become 
lively  and  active,  and  the  opacity  of  their  alimentary  canal  testifies 
sufficiently  the  cause  of  it.     When  indeed  we  consider  the  amazing 
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quantity  of  animals  which  swarm  in  our  ponds  and  ditches,  and  the 
deterioration  of  the  surrounding  atmosphere  which  might  ensue  from 
the  putrefaction  of  their  dead  bodies,  we  see  a  decided  fitness  in  these 
Entomostraca  being  carnivorous,  thus  helping  to  prevent  the  noxious 
effects  of  putrid  air  which  might  otherwise  ensue ;  whilst  they  in 
their  turn  become  a  prey  to  other  animals,  which  no  doubt  serve 
their  purposes  also  in  the  economy  of  nature. 

"The  fresh-water  Gammari  seem  to  prey  upon  them,  and  the 
Hydrachnce  are  their  decided  enemies;  'for,'  says  Miiller,  'they  seize 
hold  of  them  while  swimming  by  their  feet,  and  daintily  suck  the  life's 
blood  out  of  their  captives  with  their  sharp  beaks.  The  Hydra  also, 
and  not  a  few  aquatic  larva?,  lay  snares  for  them  ;  and  many  Vorticcllai 
frequently  greviously  infest  them,  for  they  not  only  adhere  (often  in 
heaps)  to  the  members  projecting  beyond  the  shell,  but  they  overspread 
the  whole  body  with  their  own  colonies,  not  a  little  retarding  the 
motion  and  agility  of  their  host.'  The  larva  of  the  Corethra  plumi- 
cornis,  known  to  microscopical  observers  as  the  Skeleton  Larva, 
is  exceedingly  rapacious,  more  especially  of  the  Daphnia.  They  seize 
their  prey  with  the  rapacity  of  a  pike,  grasping  it  with  their  two  strong 
jaws  and  gorging  it  alive.  Pritchard  says  they  are  the  choice  food 
of  a  species  of  Nais,  which  he  calls  the  Lurco,  and  which  devours 
them  in  great  numbers.  The  Chydorus  sphericus  is  their  especial 
favourite,  and  I  have  repeatedly  verified  Pritchard's  observations, 
having  counted  at  least  ten  individuals  swallowed  alive,  and  lodged  in 
the  different  stomachs  of  this  glutton.  Those  in  the  first  and  second 
stomachs  were  still  alive,  while  those  contained  in  the  inferior  ones 
were  more  or  less  partially  decomposed. 

"  The  marine  species  are  also  preyed  upon  by  their  different 
enemies,  amongst  which  are  the  Heroes.  '  The  fact  of  Berbes  feeding 
upon  small  Crustacea,'  says  Mr.  Paterson,  '  has  been  recorded  by 
Fabricius,  and  at  present  appears  to  rest  upon  his  authority.  It  was 
interesting  to  observe  the  fact,  which  I  did,  without  knowing  it  was 
previously  known.  The  Crustacea  were  almost  as  visible  in  the 
transparent  body  of  the  Berbe  as  they  had  previously  been,  and  very 
conspicuous  by  the  bright  green  of  their  colouring.' 

"  That  the  Entomostraca  form  a  considerable  portion  of  the  food  of 
fishes  has  been  long  observed,  and  it  is  very  probable  tljat  the  quality 
of  some  of  our  fresh-water  fishes  may  in  some  degree  depend  upon 
the  abundance  of  this  portion  of  their  food.  Dr.  Parnell  informs  us 
that  the  Loch  Leven  trout  owes  its  superior  sweetness  and  richness  of 
taste  to  its  food,  which  consists  of  small  shells  and  Entomostraca.  The 
colour  of  the  Loch  Leven  trout,  he  farther  informs  me,  is  redder  than  the 
common  trout  of  other  localities.  When  specimens  of  this  fish  have 
been  removed  from  the  Loch  and  conveyed  to  lakes  in  other  places, 
the  colour  remains,  but  they  very  soon  lose  that  peculiar  delicacy  of 
flavour  which  distinguishes  so  remarkably  the  trout  of  Loch  Leven. 
The  experiment  has  been  repeatedly  tried,  and  always  with  the  same 
results.  The  Bansticle  devours  them  with  great  rapidity ;  and  I  have 
seen  two  or  three  individuals  clear  in  a  single  night  a  large  basin 
swai-ming  with  Daphnia,  Cyclops,  &c." 

The  following  is  the  arrangement  of  this  family  adopted  by  Dr. 
Baird  : — 

Sub-Kingdom  Annulosa. 
Class  Crustacea.    Division  Entomostraca. 
Legion  I.  Branchiopoda.  [Branchiopoda.] 
Order  I.  Phyllopoda. 
Family    1,  Apodid^e,    containing  \  ^ 

one  genus  .       .       .       .       ■  i 
Family  2,  Nebaliad^e,  containing  1  Neoana 

one  genus  .....  J 
Family  3,  Branchipodid.e,  con- 1  Chirocephalus.  [Chiroc'ephalus.] 
taming  two  genera    .      .      .  J  Anemia.  [Branchiopoda.] 

Order  II.  Cladocera. 

Daphnia.  [Daphnia.] 
Moina. 
Bosmina. 
Macrothrix. 
Sida. 

Daphnella. 

Family  2,  Poltphemid^;,  contain-  j  Polyphemus. 
ing  two  genera  .       .       .       .  \  Evadne. 

Eurycercus. 


Family  1,  Daphniacsj,  containing 
six  genera  .... 


Family  3,   Lynceld.e,  containing 
seven  genera      ,      .  , 


Chydorus.  [Chydorus.] 

Camptocercw. 
A  croperus. 
Alona. 
Pleuroxus. 
Peracantha. 


Legion  II.  Lophyropoda. 
Order  I.  Ostracoda. 

{Cypris. 
Candona. 
Cythere.  [CYTHERE.] 
Cylhereis. 
Cypridina. 
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Order  II.  Copepoda. 

f  Cyclops. 

Family  1,  Cyclopia,  containing!  Canthocamplus. 
four  genera       .       .       .       A  Arpacticus. 

lAUcutJia. 

Family  2,  Diaptomim,  containing  J  j/JaPtom^. 
three  eenera      .       .       .      *  4  ?«»<»■«. 

(_  ^iKowKwocera. 


Family  3,  Cetochilieve,  contain-  T  ~ 

ing  one  genus     .       .       .       ^  Celochihis. 
Placed  here  provisionally,  genus   .  Notodelphys. 

Legion  III.  Pcecilopoda.  [Pcectlopoda.] 
Ordei  I.  Siphonostoma. 
Tribe  1.  Peltocephala. 

FamOy  1,  ArguliDjE,  containing]  . 
one  genus  ....      °f  Argulus.  [Argulus.] 

f  Caligus.  [Caligus.] 
Family  2,   Caligidje,   containingl  Lcpeoptheirus. 
four  genera       .       .       .       .1  Chalimus. 

[_Trclius. 

Family  3,  Pandarid.e,  containing  I"  Dinemoura. 

two  genera  .  .  .  .  \  Pandarus. 
Family  4,  Cecropid.e,  containing  J  Cecrops. 

two  genera        .       .       .       ,\  Zcemargus. 

Tribe  2.  Pachycephala. 

Family  1,  Anthosomadje,  contain-]  .  , 

ing  one  genus     .       .       .  fAnthosoma. 
Family  2,  Ergasilid.e,  containing  1  v. 

one  genus  jA/teothoS. 

Order  II.  Lernead.e.  [Lerneadje.] 
Tribe  1.  Anciiorastomacea. 
Family   1,     Chondracanthidje,  J  ChondracanOms. 
containing  two  genera       .  .\Lernentoma. 

Tribe  2.  Anchoracarpacea. 
Family  1,   LERNEOroDOD^E,  con-] 

taining  one  genus      .       .         ^  Ecrneopoda. 
Family  2,   Anchorelladve,  con-]  ,    ,  „ 

taining  one  genus      .       .       . }  Anchorella. 

Tribe  3.  Anchoraceracea. 
Family  1,  Penellad.e,  containingl  T 

one  genus  ....  ./  Lerneonema. 
Family  2,  Lerneocerad2E,  contain- J  Lerneoccra. 

ing  two  genera  .       .       .       ,\  Lernea. 

In  M.  Latreille's  second  method,  the  Entomostraca  were  treated  as 
a  sub-class,  with  the  following  characters  : — Mandibles  naked  or  none  ; 
mouth  formed  of  two  rows  of  pieces  ;  antennas  and  feet  of  a  branchial 
form  ;  tarsi  without  a  horny  nail  at  the  end ;  shell  clypeaceous  or 
shield-like,  univalve  or  bivalve,  or  with  annular  horny  or  membranous 
segments  of  the  body ;  eyes  sessile,  often  united  so  as  to  form  one. 
1st  Section.  (Operculds,  shell  univalve  or  bivalve.) 
* 

Shell  Univalve.  (Clypeace"s.) 
1st  Order,  Xyphosures.    (Ex.  Zimulus.) 
2nd  Order,  Pneumonures.    (Ex.  Ozolus.) 
3rd  Order,  Phyllopodes.    (Ex.  Apus.) 

»» 

Shell  Bivalve.  (Ostrachodes.) 
4th  Order,  Ostrachodes.    (Ex.  Cypris.) 
2nd  Section.    (Nues,  body  annulated  throughout  its  length.) 
5th  Order,  Pseudopodes.    (Ex.  Cyclops.) 
6th  Order,  Cephalotes.    (Ex.  Polyphemus.) 
In  the  last  edition  of  Cuvier's  'Regne  Animal,'  M.  Latreille 
divides  the  Entcmoifraca  into  two  orders  : — 

I.  Branchiopoda. 

II.  PffiCILOPODA. 

The  Pqscilopoda  he  divides  into  two  families  :— 

1st.  Xyphosura. 
This  family  consists  but  of  one  genus,  namely,  Limulus. 

2nd.  Siphonostoma. 
This  family  he  separates  into  two  tribes  : — 

1.  Caliyides. 

This  tribe  contains  the  genera  Argulus,  Caligus,  and  its  sub-genera 
Pandarus,  Binemoura,  &c,  and  Cecrops. 

2.  Lcrnteiformcs. 
This  tribe  consists  of  Dichclestium  and  Nicothoe. 

M.  Milne-Edwards  remarks,  that  at  the  first  glance  the  branchial 
feet  of  Apus  and  of  many  other  Entomostraca  would  appear  to  have 


hardly  anything  in  common  with  the  ambulatory  feet  or  buccal 
members  of  the  Decapods ;  but,  nevertheless,  the  same  parts  are 
found  among  the  former.  In  fact,  he  observes,  in  the  great  foliaceous 
laminae  or  blades,  the  structure  of  which  seems  as  complicated  as  it 
is  anomalous,  the  analogues  of  the  flagrum  (fouet),  palp,  and  stem 
(tige)  are  easily  traced.  The  first  of  these  appendages  constitutes 
the  flattened  vesicle  which  occupies  the  basilary  and  external  part  of 
the  foot :  its  form  is  the  same  as  among  the  Stomapods,  and  its 
structure  further  confirms  the  approximation. 

The  last-named  author  proposes  the  following  method,  differing 
from  that  of  Latreille  not  only  in  the  number  of  the  orders  under 
whioh  the  different  Crustacea  are  arranged,  but  also  in  the  limits 
assigned  to  many  of  these  divisions  : — 

A.    Mouth  deprived  of  special  organs  of  mastication. 
Orders. 

Xyphosures. 

Siphonostomes. 

B.    Mouth  armed  with  special  organs  of  mastication,  namely,  with 
one  pair  of  mandibles,  and  with  one  or  more  pairs  of  jaws. 
Orders. 

Ostrapodes.  Isopodes. 
Cladoceres.  Amphipodes. 
Phyllopodes.  Stomapodes. 
Copdpodes.  Decapodes. 
Lsemipodes. 

M.  Milne-Edwards  further  states  that  Latreille,  a  little  before  his 
death,  was  again  occupied  with  the  subject,  and  introduced  into 
his  method  many  modifications,  which  made  it  approach  nearly  to 
that  proposed  by  M.  Milne-Edwards.  The  latter  says  that  Latreille 
in  fact  admitted  into  the  class  Crustacea  12  orders,  namely,  the  Deca- 
pods, the  Stomapods,  the  Lajmipods,  the  Amphipods,  the  Isopods, 
the  Dicladopods,  the  Lophyropes,  the  Ostrapods,  the  Xyphosures,  and 
the  Siphonostomes ;  and  that  the  Dicladopods  very  nearly  correspond 
to  the  Copepods  of  M.  Milne-Edwards.  The  last-named  author,  when 
speaking  of  Latreille's  classification  in  the  first  edition  of  the  '  R&gne 
Animal,'  speaks  of  Latreille's  not  attaching  to  the  distinction  of 
Malacostraca  and  Entomostraca  an  importance  which  those  divisions 
do  not  deserve  ;  but  M.  Milne-Edwards  still  retains  the  term  Entomos- 
traca ;  for  we  find  in  his  synoptical  table  ('  Histoire  Naturelle  des 
Crustacds — Suites  ft  Buffon '),  under  the  sub-class  of  Maxillated 
Crustaceans,  the  legion  of  Branchiopods,  containing  the  orders  Ostra- 
poda  and  Phyllo]>oda,  and  the  legion  of  Entomostraca,  consisting  of 
the  orders  Copcpoda  and  Cladocera. 

The  reader  who  wishes  to  study  the  classification,  economy,  and 
anatomy  of  the  Entomostraca,  should  more  particularly  consult, 
besides  the  works  above  alluded  to,  those  of  Swammerdam,  Need- 
ham,  Leuwenhoek,  Do  Geer,  Raindhor,  Schoffer,  Straus,  Hermann,  the 
younger  Fabricius,  the  Juriues,  father  and  son,  Adolphe  Brongniart, 
Slabber,  Desmarest,  De  Blainville,  Thompson,  and  Audouiu. 

Fossil  Entomostraca. 

The  remains  of  small  Crustacea  evidently  referrible  to  this  family 
have  been  found  in  many  strata.  Setting  aside  the  Trilobites,  whose 
affinities  are  evidently  with  the  Entomostraca  [Trilobites],  and  which 
abounded  in  the  earliest  Palroozoic  Rocks,  species  belonging  to  the 
group  Ostracoda  have  been  described  as  occuring  in  the  older  Secondary 
Rocks.  M.  Hisinger  has  figured  and  described  two  species  from  the 
Silurian  Rocks  of  Sweden  ;  Count  Miinster  has  given  short  descrip- 
tions of  eight  species  from  the  Bergkalk  of  Regnitztorac  near  Hof ; 
Professor  M'Coy  has  figured  and  described  twenty-two  species  from 
the  Carboniferous  Limestone  of  Ireland ;  M.  de  Koninck  six  species 
from  the  Carboniferous  System  of  Belgium,  and  Mr.  Beau  one  species 
from  the  Newcastle  Coal-Beds.  Species  have  also  been  described  by 
Portlock,  Horner,  Hibbert,  and  Murchison,  making  altogether  about 
thirty-seven  distinct  forms  belonging  to  the  Silurian  and  Carboni- 
ferous Rocks.  Ten  species  have  been  described  from  the  Magnesian 
Limestone  of  North  Britain,  and  Mr.  Rupert  Jones  has  described 
twenty-six  species  from  the  Chalk.  The  fossil  species  mostly  belong 
to  the  genus  Cythere.  [Cythere.]  Species  have  also  been  found  in 
the  Wealden  Beds  of  Great  Britain  and  in  the  Tertiaries  of  Europe. 
The  forms  of  the  Entomostraca  have  at  present  been  only  partially 
examined,  but  the  results  already  obtained  lead  to  the  conviction 
that  in  all  strata  there  are  deposits  of  these  animals"  which,  when 
properly  examined  into,  will  lead  to  the  discovery  of  many  new 
and  instructive  forms. 

(Jones,  On  the  Entomostraca  of  the  Cretaceous  Formations  of  England, 
and  On  Permian  Fossils,  in  Palcvoutograph  ical  Society's  Works.) 

ENTOPHYTA  (from  tvrov  and  <pvToi>),  a  term  applied  to  plants 
found  living  within  animal  bodies.  The  term  Epiphyta  has  been 
applied  to  those  forms  of  plants  which  live  upon  the  external  parts 
of  organised  beings  whether  plants  or  animals.  It  is  however 
difficult  to  draw  the  line  between  these  two  classes,  because  it 
frequently  happens  that  a  plant  whose  spores  are  deposited  in  the 
interior  of  an  animal  body,  in  the  course  of  growth  find  their  way  to 
the  surface.  The  term  Epiphyte  has  also  been  employed  to  designate 
those  higher  forms  of  plant*,  more  especially  the  Orchidacece  which 
are  found  growing  on  other  plants,  so  that  the  term  Entophyte  w 
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more  especially  used  to  designate  those  cryptogauric  plants  which 
grow  on  the  skin  or  mucous  membranes  of  animals.  These  will  be 
more  particularly  referred  to  here.  At  the  same  time  it  should  be 
observed  that  a  large  number  of  cryptogamic  plants  are  found  in  the 
living  tissues  of  other  plants,  and  claim  to  be  regarded  as  Entophytes 
in  relation  to  the  vegetable  kingdom. 

The  study  of  Entophyta  has  been  invested  with  considerable  interest, 
since  by  the  aid  of  the  microscope  so  many  of  these  plants  have  been 
detected  accompanying  various  diseased  conditions  of  the  animal  body. 
Although  they  have  been  perhaps  more  carefully  investigated  in  the 
human  body,  it  has  been  for  a  long  time  a  familiar  fact  that  many  of 
the  lower  animals  are  attacked  by  these  plants  in  states  of  disease. 
Thus  the  cultivators  of  the  silk-worm  have  observed  the  growth  of  a 
species  of  Botrylis  in  the  organs  of  that  animal,  producing  great  destruc- 
tion amongst  them,  and  the  occurrence  of  this  fungus  is  known  by  the 
name  of  Muscardine.  [Muscardine.]  Caterpillars  have  been  brought 
to  this  country  from  New  Zealand,  Australia,  and  China,  as  curiosities, 
from  the  bodies  of  which  a  species  of  Clavaria  or  Sphceria  of  consi- 
derable size  is  found  to  project.  A  species  of  Polislcs,  a  kind  of  wasp, 
has  been  observed  in  the  West  Indies  to  be  subjected  to  the  attacks 
of  a  fungus  which  appeared  on  the  surface  of  its  body  in  the  form  of 
a  growth  as  large  as  itself.  The  common  house-fly  is  often  seen  in 
the  autumn  of  the  year  adhering  helplessly  to  a  pane  of  window-glass 
from  the  growth  of  a  fungus  on  its  body,  which  has  not  been  free 
from  the  suspicion  of  producing  even  so  formidable  a  disease  as 
cholera.  Gold-fish,  when  kept  in  confinement,  as  well  as  water-sala- 
manders and  sticklebacks,  have  been  observed  to  bo  covered  with  a 
fungus  (Achlya  prolifera)  before  death. 

These  facts,  and  many  others,  have  from  time  to  time  attracted  atten- 
tion, which,  having  been  followed  up  by  diligent  observations  with  the 
microscope,  have  led  to  the  discovery  of  a  very  large  class  of  vegetable 
bodies  taking  up  their  ordinary  residence  within  or  upon  animal 
surfaces. 

A  question  has  been  raised  as  to  whether  these  plants  are  the 
natural  products  of  the  bodies  on  which  they  are  found,  as  other 
plants  are  of  the  soil  in  which  they  grow,  or  are  introduced  from 
some  foreign  and  extraneous  source.  From  the  observations  that 
have  been  made  up  to  the  present  time,  it  appears  that  these  plants 
are  truly  in  their  natural  positions  in  the  localities  in  which  they  are 
found,  and  that  they  only  multiply  or  become  sources  of  disease  when 
the  bodies  on  which  they  grow  get  into  a  disordered  state.  In  the 
same  manner  the  ova  of  animalcules  seem  constantly  present  in  the 
air  and  water,  only  awaiting  the  proper  combination  of  circumstances 
to  be  developed  in  prodigious  numbers.  The  circumstances  which 
predispose  to  the  growth  of  these  Entophytes  upon  the  body,  are  not 
better  known  than  those  which  predispose  the  body  to  receive  certain 
contagions.  A  failure  of  the  ordinary  vital  powers  to  carry  on  the 
healthy  processes  of  life  seem  ordinarily  to  be  the  inviting  cause  of 
such  a  development  of  these  plants  as  would  constitute  a  disease. 

All  the  observations  that  have  been  made  on  this  important  subject 
have  been  brought  together  by  M.  Robin  in  his  work  on  the  '  Natural 
History  of  the  Parasitic  Vegetables  which  Grow  on  Man  and  on 
Living  Animals '  (Paris,  1853).  The  following  is  a  classification  of 
these  plants : — ■ 

I.  Alq^e. 

Class  Isocarpece. 
Sub-Class  I.  Diatomece. 

Genus  Psorospcrmia,  11  species. 
Sub-Class  II.  Malacophycece, 
Tribe  Gymnospermece. 
Order  I.  Eremospermece. 
Sub-Order  I.  Mycophycece, 
Family  Cryptococccce. 

Genus  Cryptococcus,  2  species. 
Tribe  Palmellece, 

Genus  Merismopcedia  ventriculi.  [Sarcina.] 
Family  Leptolhriccce. 

Genus  Leptothrix,  2  species. 
Genus  Cladophytum  comatuni. 
Genus  Arthromitus,  2  species. 
Tribe  Leptomitcoz. 

Genus  Leptomitus,  6  species. 
Genus  Moulimiea,  3  species. 
Tribe  Laprolegnicce. 

Genus  Saprolcgnia  ferax. 
Genus  Entcrobryus,  4  species. 
Genus  Eccrina,  2  species. 
Sub-Order  III.  Tiloblastew. 
Family  Oscillariece. 
Genus  Oscillaria. 
Genus  Zygiuema  cruciatum. 
Order  II.  Cryptospermece. 
Family  Chcetophorea:. 

Genus  Chcvlophora  mclcorica. 

IL  Fungi. 

Division  I.  Arthrosporci. 
Tribe  Torulaai. 


Genus  Trichophyton,  3  species. 
Genus  Microsporon,  3  species. 
Genus  Sporcndonema  musca. 
Tribe  Oidiei. 

Genus  Achorion  Schoenleinii, 
Genus  Oidium,  3  species. 
Tribe  Aspergillei. 

Genus  Aspergillus,  8  species. 
Division  II.  Trichosporei. 
Tribe  Oxycladei. 

Genus  Dactylium  oogenum. 
Genus  Bolrylis  Bassiuna. 
Tribe  Sporotrichei. 

Genus  Sporotrichum. 
Tribe  Isariei. 

Genus  Isaria,  12  species. 
Division  III.  Cystoporci. 
Tribe  Columellati. 
Section  Ascopliorei. 
Genus  Mucor  Mucedo. 
Division  IV.  Chirosporei. 
Tribe  Coniopsidei. 
Section  Phragmidici. 
Genus  Puccinia  favi. 
Sub-Division  Eadoclivci. 
Section  Spheronomei. 

Genus  Laboulbenia,  2  species. 
Tribe  Sarcopisidei. 

Genus  Stilbum  Buquclii. 
Division  V.  Thccasporei. 
Tribe  Sphceriacei. 

Genus  Sphceria,  8  species. 
Genua  Kcntrosporium,  2  species. 

The  following  is  a  list  of  the  distribution  of  the  species  of  the 
above  genera  in  the  various  localities  of  the  animal  body. 

I.  Man  and  the  Mammalia. 

A.  The  Skin. 

Trichophyton  tonsurans.    Malmsten.    (On  Hairs.) 

T.  sporuloidcs.    Ch.  Robin. 

T.  idecrum.    Ch.  Robin.    (On  Ulcerated  Skin.) 

Microsporon  Audouini.    Gruby.    (Hair  Follicles.) 

M.  mcntagrophytcs.    Ch.  Robin.    (Roots  of  the  Hair.) 

M.  furfur.    Ch.  Robin.  (Skin.) 

Mucor  mucedo.  Linntcus. 

Achorion  Schoenleinii.    Remak.    (The  Hair  and  the  Hair 
Follicles.) 

Aspergilli  species.  Pacini  et  Meyer.   (Auditory  Passage.) 
Puccinia  favi.  Ardsten. 

B.  On  the  Mucous  Membrane. 

Cryptococcus  cerevisia:    Kiitzing.  (Intestines.) 

C.  guttulatus.    Ch.  Robin.  (Rabbit.) 

Merismopcedia  ventriculi.    Ch.  Robin.  [Sarcina.] 

Leptothrix  buccalis.    Ch.  Robin. 

Oscillaria  (?)  of  the  Intestines.  Farre. 

Leptomitus  urophilus.    Mont.  (Bladder.) 

Leptomitus  of  Hannover.     Ch.  Robin.     (Pharynx  and 

Oesophagus.) 
Leptomitus  of  the  Epidermis. 
Leptomitus  of  the  Uterus. 
Leptomitus  of  Uterine  Mucus. 
Leptomitus  of  the  Eye. 

Oidium  albicans.  Ch.  Robin.  (In  Thrush.) 
Fungus  of  the  Lungs.  Bennett.  [Oidium.] 
Fungus  of  the  Nasal  Mucus. 

II.  Birds. 

A.  Of  the  Respiratory  Organs. 

Aspergillus  candidus.     Michcle.    (The  Air-Cells  and  the 

Lungs.) 
A.  glaucus.  Fries. 

A.  nigrcscens.    Ch.  Robin.  [Mould.] 
A.  Strix  nyctea.    J.  Muller  and  Retzius. 
Mouldiness  of  the  Lungs  of  the  Jackdaw.  Meyer. 

B,  The  Eggs. 

Dactylium  oogenum.  Montague. 

Sporotrichum,  (Ncmatogonuiu)  brunneum.  Schenk. 

III.  Reptiles. 

A.  The  Eggs. 

IV.  Batrachians. 

A.  The  Skin.    Saprolcgnia  ferax.    Kiitzing  {Achhja,  Necs  vou 
Esenbeck).    [Achlya. 1 

V.  Fishes. 

A.  The  Skin. 

Zygnema  cruciatum.  Agardh. 

Chwtophora  (Tremetta)  meteorica.  Ehrenberg. 

Saprolcgnia  ferax.  Kiitzing. 

Trichotrav.nia  dermalc.    E.  Germaic  >f  St.  Pierre 

Confcrvn  5f  Gold-Fish.  Bennett. 
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Algro  of  the  Stickleback.  Manicus. 

B,  The  Gills  and  the  Cellular  Tissue. 

Psorospermia  of  the  Pike.    J.  Muller. 
P.  of  the  Synodontis  Schal.    J.  Muller. 
P.  of  the  Sandre.    (Lucioperca  sandra).    J.  Muller. 
P.  of  the  Roach.    (Cyprinus  rutilus).    J.  Midler. 
P.  of  the  Labeo  niloticus.    J.  Muller. 
P.  of  the  Pimelodus  Blochii.    J.  Muller. 
P.  of  the  Pimelodus  Sebce,  and  of  Platystoma  fasciatum. 
J.  Muller. 

P.  of  the  Catastomus  tubcrculatus.    J.  Muller. 
P.  of  the  Gadus  callarias.    J.  Muller. 
P.  of  the  A  cerina  vulgaris  of  Grenville.  Creplin. 
P.  of  the  Scicena  umbra.    Ch.  Robin. 

C.  The  Eggs.    Saprolegnia  fcrax.  Kutzing. 

VI.  Insects. 

A.  On  the  Elytra,  and  on  the  Articulations. 

Botrytis  Bassiana.    Balsamo.  Montagne. 
Laboulbenia  Rougelii.    Ch.  Robin.  Montagne. 
L.  Guerinii.    Ch.  Robin. 
Stilbum-  Buquetii.    J.  Muller  and  Ch.  Robin. 

B.  On  the  Caterpillars  and  Chrysalises  in  the  Tissues. 

Botrytis  Bassiana.    Balsamo.  Montagne. 
Genus  Sphceria.    Haller.  [Sphceria.] 

Section  Cordyceps.  Fries. 
Sphceria  militaris.  Ehrenberg. 
S.  sphcerocephala.  Klein. 
S.  cntomorhiza.  Dickson. 
S.  sobolifera.  Hill. 
S.  Sinensis.  Berkeley. 
S.  Robertsii.  Hooker. 
8.  Taylori.  Berkeley. 
S.  Gunnii.  Berkeley. 
Kentrosporium  microcephalum.  Wallroth. 
K.  mitratum.  Wallroth. 
Isaria  eleuteratorum.    Nees.  [Isaria.] 
/.  floccosa.  Fries. 
/.  strigosa.  Fries. 
/.  ai  achnophila.  Dittmar. 
/.  leprosa.  Fries. 
I.  Tartarica.  Wallroth. 
/.  crassa.  Persoon. 
/.  sphecophila.  Dittmar. 
/.  exoleta.  Fries. 
/.  arancarum.  Schweinitz. 
I.  sphyngum.  Schweinitz. 
1.  gigantea.  Montagne. 

C.  In  the  Intestines. 

Moulinica  chrysomelce.    Ch.  Robin. 

M.  cetonice.    Ch.  Robin. 

M.  gyrini.    Ch.  Robin. 

Leplothrix  insectorum.    Ch.  Robin. 

Genus  Eccrina.  Leidy. 

E.  longa.  Leidy. 

E.  moniliformia. 

Cladophyturn,  comatum.  Leidy. 

Anthromilus  crista  tus.  Leidy. 

A.  nitidus.  Leidy. 

VII.  The  Myriapoda. 

A.  In  the  Intestines. 

Enterobryus  elegans.  Leidy. 

E.  spiralis.  Leidy. 

E.  attenuahis.  Leidy. 

E.  Juli-terrcstris.    Ch.  Robin. 

VIII.  The  Mollusca. 

A.  On  the  Vesicle  of  Slugs.    (Algue  inddterminde,  Lebert.) 

B.  The  Eggs.    Saprolegnia  ferax.  Kutzing. 

The  most  interesting  of  these  species  are  undoubtedly  those 
■which  attack  man  or  the  animals  which  he  domesticates  and  employs. 
With  the  exception  of  the  Botrytis  of  the  silk-worm,  the  latter  have 
not  been  much  investigated.  Those  which  attack  man,  and  accompany 
diseased  conditions  of  his  body  are  better  known.  They  may  be 
divided  into  those  which  are  found  on  the  skin,  and  those  which  are 
attached  to  or  found  in  the  secretions  of  the  mucous  membrane. 

I.  Entophyiaoi  the  Skin. — Ten  species  have  been  noted  in  this  locality. 
We  shall  enumerate  them  in  the  order  in  which  they  are  given  by 
M.  Robin. 

1.  Trichophyton  tonsurans  (Malmsten);  Trichomyces  tonsurans; 
Mycoderma  of  the  Plica  Polonica;  fungus  of  the  hairs  in  Hayes 
tonsurans,  fungus  of  Porrigo  scutulata,  Achorion  Lebertii ;  fungus  of 
the  Teigne  tondante,  Bazin  ;  Rhizophyte,  Gruby.  This  fungus  was 
discovered  and  described  in  1844  by  Gruby  in  the  disease  called  by 
the  brothers  Mahon  Teigne  tondante,  by  Cazenave  Herpes  tonsurans, 
by  Erasmus  Wilson  Trichoscs  furfuracca  (one  of  the  diseases  called 
Ringworm  and  Porrigo  scutulata  in  this  country).  It  exists  also,  as 
pointed  out  by  Gunsberg,  in  the  Plica  Polonica,  although  the  two 
plants  were  formerly  described  as  different.     The  Trichophyton  is 


ENTOPHYTA.  I  :s 


formed  by  oval  transparent  spores,  which  give  rise  to  articulated 
filaments.  Its  anatomical  seat  is  in  the  interior  of  the  roots  of  the 
hairs.  The  hairs  and  fungi  simultaneously  increase.  The  former  seem 
larger  than  usual,  are  paler  in  colour,  lose  their  elasticity,  soften,  and 
break  off  when  they  have  risen  some  one  or  two  lines  above  the 
surface  of  the  scalp.  In  the  short  cylinder  then  left  the  fungus  grows 
still  more  rapidly,  so  that  the  normal  structure  of  the  small  stump  of 
hair  soon  becomes  indistinguishable.  Sometimes  the  hair  breaks  off 
before  emerging  from  the  skin,  and  the  fungus,  epidermis,  and  seba- 
ceous matter,  fill  the  ends  of  the  piliferous  conduits,  and  form  the 
little  prominencies  which  can  be  seen  by  the  naked  eye  in  this  disease, 
and  give  the  skin  a  rough  anserine  appearance.  The  sporules  and 
mycelium  of  the  plants  can  sometimes  be  seen,  in  the  form  of  a  white 
powder,  on  the  roots  of  the  broken  hairs.  Sometimes  the  cutis 
becomes  congested  and  thickened,  and  then  the  plant  is  mixed  up 
with  scales  of  epidermis,  with  fatty  and  albumenoid  granules,  with 
pus,  &c,  and  crusts  are  formed  of  greater  or  less  thickness  in  which 
the  growth  of  the  fungus  can  go  on.  Messrs.  Robin  and  Bazin  adopt 
unreservedly  the  opinion  that  the  Trichophyton  is  the  cause  of  the 
disease  known  under  the  various  names  above  given,  and  each  has 
given  examples  of  the  contagion  of  the  disease  by  the  transmission 
of  the  spores.  Bazin  has  made  the  very  important  observation  that 
the  same  disease  will  attack  horses,  and  can  be  communicated  from 
them  to  men.  Both  Robin  and  Bazin  however  admit  that  there  is 
some  condition  of  the  hairs  (dependent  no  doubt  on  constitutional 
causes)  which  is  essential  for  the  growth  of  the  plant,  as  sometimes 
the  disease  disappears,  that  is,  the  fungus  dies,  without  treatment. 
With  respect  to  the  name  of  the  most  common  disease  in  which  the 
Trichophyton  tonsurans  appears,  the  term  used  by  Cazenave  (Herpes 
tondens)  is  extremely  unfortunate.  No  doubt  vesicles  are  sometimes 
seen,  and  sometimes  the  ciyptogamic  disease  succeeds  to  true  Herpes 
circinata  of  the  scalp,  but  in  many  cases  there  are  no  vesicles  at  all 
throughout  the  whole  course  of  the  disease.  The  term  used  in  this 
country  Porrigo  scutulata  is  inconvenient  as  it  is  applied  with  greater 
justice  to  Favus.  The  old  term  of  Tinea  is  after  all  by  far  the  best, 
and  the  specific  affix  tondens  expresses  well  one  feature  of  the 
disease,  the  baldness  arising  from  the  brittleness  of  the  hairs. 

2.  Trichophyton  (?)  sporuloides  (Robin),  (Mycoderme  of  the  Plica 
Polonica).  In  addition  to  the  former  species,  Walther  describes  in  the 
Plica  Polonica  oval  or  circular  flattened  sporules,  which  have  been  too 
little  studied  at  present  to  permit  their  exact  characters  to  be  stated. 

3.  Trichophyton  (?)  ulcerum  (Robin).  Lebert  has  described  a 
fungus  in  the  crusts  covering  an  atonic  ulcer  of  the  leg. 

4.  Microsporon  Audouini  (Gruby).  This  plant  has  been  studied 
by  Gruby,  and  its  existence,  though  denied  by  Cazenave,  has  been 
confirmed  by  Robin.  It  is  present  in  the  disease  commonly  called 
after  Willan,  Porrigo  decalvans  or  Alopecia  circumscripta,  or  by 
Bazin,  Tinea  achromatosa.  It  differs  from  the  Trichophyton  of 
Tinea  tondens,  by  its  numerous  waved  filaments,  and  by  the  extremely 
small  size  of  its  sporules.  It  is  not  found,  like  the  Trichophyton,  in 
the  interior  of  the  root,  but  forms  round  each  hair  a  little  tube ;  the 
hair  then  becomes  opaque,  softens,  and  breaks  off.  The  Alopecia  is 
rapid,  with  or  without  vitiligo  of  the  skin.  The  dermis  is  not  con- 
gested, and  the  epidermis  is  thin  and  smooth.  There  is  an  affection 
which  should  probably  distinguished  from  the  Porrigo  decalvans, 
or  Alopecia  circumscripta,  and  which  is  characterised  by  a  rapid 
disappearance  of  pigment  from  both  skin  and  hair,  with  or  without 
Alopecia.  M.  Bazin  includes  it  in  his  Tinea  achromatosa,  but  does 
not  mention  the  fact  that  Alopecia  is  not  constant.  He  states  that  a 
parasitic  plant  is  present,  but  does  not  describe  it.  There  must 
however  be  something  msre  than  a  fungus  to  cause  the  total 
disappearance  of  pigment  from  a  considerable  portion  of  dermis. 
Besides,  when  the  hairs  return  they  are  at  first  white,  and  only 
gradually  regain  colour ;  but  if  the  vitiligo  were  owing  to  a  plant 
it  is  probable  they  would  not  grow  at  all.  The  disease  appears  to  be 
allied  to  those  obscure  pigmentary  changes  which  have  a  much  deeper 
seat  than  the  surface  of  the  body. 

5.  Microsporon  mentagrophyta  (Robin),  (Mentagrophytc,  Gruby). 
This  is  a  plant  resembling  the  preceding,  but  possessing  larger 
spores  and  filaments.  It  was  discovered  by  Gruby  in  a  case  of  men- 
tagra,  and  has  been  since  described  by  Bazin.  Its  seat  differs  from 
that  of  the  preceding,  and  from  that  of  the  Trichophyton.  It  is 
between  the  bulb  of  the  hair  and  the  follicle  in  which  the  bulb  is 
seated,  and  never  extends  beyond  the  surface  of  the  skin. 

6.  Microsporon  furfur  (Robin).  In  1846  Eichstedt  discovered  a 
ciyptogamic  plant  in  the  disease  called  by  Willan  Pityriasis  versicolor, 
and  more  lately  Chloasma.  Soon  afterwards  Sluyter  described  the  same 
fungus,  and  lately  Sprengler  has  described  and  figured  it.  It  forms 
with  the  epidermic  scales  the  yellowish-brown  scurf  seen  in  Pityriasis. 

7.  Achorion  Schoenleinii  (Remak),  (Oidium  Schamleinii ;  Myco- 
derma of  Tinea  favosa ;  Porrigophyte  (Gruby) ;  Fungus  of  Favus. 
Schcenlein  was  the  first  to  suggest  that  the  honeycomb,  or  yellow 
favous  crusts  in  the  so-called  Porrigo  lupinosa  (Willan)  and  P.  scu- 
hdata  were  constituted  by  a  vegetable  growth.  This  has  been 
repeatedly  confirmed,  and  many  excellent  descriptions  have  been 
given  of  the  disease  now  called  indifferently  Favus,  Tinea  favosa,  or 
Porrigo  scutulata. 

M.  Robin  believes  he  has  discovered  that  the  primary  seat  of  the 
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Achorion  is  in  the  depth,  of  the  hair  follicle,  against  the  hair,  and,  as 
well  as  we  can  understand  the  description,  outside  the  layer  of 
epithelium  which  covers  the  root  of  the  hair,  and  which  forms  the 
'  inner  root-sheath '  of  Kolliker.  In  this  observation  however  he  has 
been  anticipated  by  Wed],  who  has  pointed  out  that  by  using  a 
concentrated  solution  of  liquor  potasses  to  make  the  parts  transparent, 
the  fungus  is  found  in  the  follicle  round  the  hair  at  the  place  where 
it  passes  through  the  epidermis.  In  addition  to  this,  the  plant  is 
found  in  depressions  on  the  surface  of  the  skin,  forming  the  yellow 
honeycomb-like  masses  which  give  the  specific  name  Favus  to  the 
disease,  and  which  from  their  frequent  buckler-like  shape  suggested 
the  term  scutulata.  The  development  of  the  Achorion  in  this 
situation  is  described  by  Robin  after  Remak  and  Lebert.  A  cuticular 
elevation  is  seen,  beneath  which  is  a  small  favus.  When  the  cuticle  is 
raised,  a  drop  of  pus  sometimes  issues  :  hence  the  error  of  those  who 
have  considered  this  disease  always  pustular.  Generally  however 
there  is  no  pus  or  liquid  of  any  kind.  The  plant  grows,  and  the  cuticle 
over  it  (supposing  it  has  not  been  forcibly  detached)  finally  separates, 
leaving  the  favus  exposed  to  the  air. 

M.  Bazin  describes  the  Favus  under  three  heads,  which  are  funda- 
mentally identical,  and  different  only  in  respect  of  form  : — 

1.  Favus  nrceolaria  dissemina  :  this  corresponds  to  the  Porrigo 
favosa,  Favus  dispersus,  and  Teigne  alveolaire  of  other  authors. 

2.  F.  scutiformis :  this  is  the  Porrigo  scutulata,  or  F.  confcrtus. 

3.  F.  squamosa,  a  form  usually  called  scutulata,  but  distinguished 
chiefly  by  the  irregular  distribution  of  the  achorion,  and  by  the 
furrowed  masses  formed  by  the  fungus,  the  hairs,  epidermis,  and 
exudation. 

8.  Puccinia  Favi.  The  achorion  constitutes,  with  epithelium  and 
a  little  exudation,  the  mass  of  the  Fans;  but  it  has  been  lately 
(1850)  observed  by  Ardsten,  of  Christiania,  that  a  different  fungus,  a 
species  of  Puccinia,  is  occasionally  also  present.  Robin  considers  it 
to  be  only  an  epiphenomenon,  and  that  it  is  certainly  not  present  in 
all  cases.  The  Puccinia  is  easily  recognized.  It  has  one  extremity 
(the  body)  rounded,  and  composed  of  two  cells  of  unequal  size,  a 
superior  and  an  inferior.  The  other  extremity  is  prolonged  into  a 
pointed  stem  or  trunk. 

There  are  still  three  other  plants  found  upon  the  skin  which  need 
merely  be  enumerated. 

9.  Mucor.  In  senile  gangrene,  an  ill-described  fungus,  supposed  to  be 
the  Mucor  mucedo  of  Linnssus,  has  been  seen  on  the  sloughing  mass. 

10.  Aspergillus.  In  the  wax  in  the  external  meatus  of  the  ear, 
Mayer  many  years  ago  described  a  fungus,  and  Paccini  has  lately 
made  a  similar  observation — Leptomitus  (?)  of  the  epidermis.  An  Alga 
has  been  seen  by  M.  Gubler  in  the  epidermis  of  an  arm  which  was 
irrigated  for  a  long  time  to  keep  down  inflammation  after  a  gunshot 
wound.  No  one  else  has  noticed  it.  Not  only  Messrs.  Robin  and 
Bazin,  but  Simon  and  others  of  the  best  dermatologists  of  Europe, 
have  adopted  the  opinion  that  the  plants  are  the  actual  causes  of  the 
diseases  in  which  they  are  found.  The  contrary  opinion  is  generally 
held  in  this  country,  on  the  grounds  that  fungi  are  generally  the 
proofs  and  consequences  of  decay,  but  not  its  causes  ;  that  in  the 
various  forms  of  Tinea  a  special  condition  of  the  skin  and  hairs 
appears  necessary  for  the  growth  of  the  plant ;  and  that  in  Tinea 
favosa  (Favus)  in  particular,  a  marked  feature  of  the  disease  occa- 
sionally is  an  hyper-secretion  of  epithelium  and  exudation,  owing  to 
an  hyperaemic  cutis,  before  any  trace  of  fungus  can  be  found. 

Nevertheless,  these  arguments,  strong  as  they  are,  seem  to  be  over- 
borne by  the  two  grand  facts  that  Tinea  tondens  and  Tinea  favosa  can 
be  communicated  by  transfer  of  the  plant,  and  that  the  disease  can  be 
cured  with  tbe  greatest  readiness  by  the  chemical  agents  which  are 
most  destructive  to  vegetable  life.  That  a  special  nidus  is  necessary 
may  very  well  be  admitted  by  the  partisans  of  this  view,  since  even 
in  the  case  of  epidemic  agents  a  predisposition  is  necessary ;  yet  no 
one  dreams  of  confounding  the  co-operating  cause  with  the  special  and 
peculiar  poison. 

It  may  be  desirable  to  recapitulate  the  diseases  of  the  skin  in  which 
parasitic  plants  are  found : — 

1.  Ti  nea  tondens,  in  which  the  Trichophyton  tonsurans  is  present. 

2.  Tinea  favosa,  in  which  are  present  the  Achorion  Schoenleinii, 
and  the  Puccinia  Favi  in  some  cases. 

3.  Mentaga,  or  Tinea  mentagra,  which  exhibits  the  Microsporon 
mentagrophyta. 

4.  Pityriasis  versicolor  (Chloasma),  in  which  the  Microsporon 
furfw  occurs. 

5.  Porrigo decalvans  (Tinea  achromatosa)  in  which  the  Micro- 
sporon Audouini  is  found. 

6.  Plica  Polonica,  in  which  the  Trichophyton  tonsurans  and 
Trichophyton  sporuloides  are  present. 

11.  Entophyta  on  the  Mucous  Membrane. — The  plants  forming  on 
mucous  membranes,  or  in  the  contents  of  cavities  lined  by  mucous 
membrane,  are  of  less  interest  than  those  which  grow  on  the  skin, 
as  in  most  cases  they  are  decidedly  only  secondary.  AVe  shall  merely 
enumerate  them  : — 

1.  Cryptococcus  Ccrevisice,  Kiitzing  (Torula  Cerevisia>),  the  Yeast- 
Plant  in  the  bladder,  stomach,  intestines,  &c. 

2.  Merismoposdia  ventriculi,  Robin  (Sarcina),  in  the  stomach, 
intestines,  &c. 


3.  Lsptothrix  buccalis,  Robin  (Alga),  of  the  mouth. 

4.  Oscillaria  of  the  intestines.  (Farre.) 

5.  Leptomitus  urophilus,  Montague ;  an  Alga  described  as  forming 
in  the  urine.    It  has  as  yet  been  scarcely  studied. 

6.  Leptomitus  (?),  Hannover,  Robin ;  .4  Iga  found  by  Hannover  in 
the  pharynx  and  oesophagus. 

7.  Leptomitus  of  the  uterus. 

8.  Leptomitus  of  the  uterine  mucus. 

9.  Leptomitus  of  the  eye. 

10.  Oidium  albicans,  Robin  (Cryplogamice),  of  diptheritis  and 
aptha ;  Aptophyte.  (Gruby.) 

11.  Fungus  of  the  lungs.  (Bennett.) 

12.  Fungus  in  the  discharge  of  glanders. 

To  this  list  from  M.  Robin  may  be  added  the  so-called  Cholera 
Fungus  of  Brittan  and  Budd.  It  should  however  be  added  that  no 
confirmation  of  the  view  originally  taken  by  the  discoverers,  that  the 
fungus  discovered  in  the  dejections  of  those  affected  with  cholera  was 
the  cause  of  the  disease,  has  been  afforded.  The  only  explanation  that 
can  be  given  of  the  occasional  occurrence  of  the  spores  of  fungi  oi 
spore-like  bodies  on  the  mucous  membrane  of  the  stomach  and  intestines, 
is  their  introduction  with  the  food.  It  has  been  stated  above  that  the 
spores  of  certain  species  of  fungi  are  found  naturally  on  grains  of 
wheat,  and  only  await  favourable  conditions  for  development.  Such 
fungi  may  be  constantly  introduced  into  the  stomach  with  the  flour 
of  wheat  in  the  form  of  bread  or  other  kinds  of  food. 

"  In  the  study  of  the  vegetable  parasites  of  animals,  particularly 
those  of  the  intestinal  canals,  it  is  necessary  to  be  careful  not  to 
confound  the  tissues  of  certain  well-known  cryptogamic  plants,  which 
may  serve  as  food  or  adhere  to  the  ordinary  food  of  such  animals, 
with  true  Entophyta.  Thus,  fragments  of  fungi,  conferva?,  lichens, 
and  the  spores  of  these,  used  as  food,  or  adhering  as  foreign  matter 
to  food  of  an  ordinary  kind,  are  liable  within  the  intestine  to  be 
mistaken  for  parasites. 

"  In  mid-winter  I  found  beneath  an  old  fence-rail  an  individual  ot 
Achtta  nigra,  or  large  black  cricket,  within  the  proventriculus  of 
which  were  large  quantities  of  what  I  supposed  at  the  time  to  be  a 
free  floating  Entophyte,  resembling  in  general  appearance  the  ordinary 
"feast  Fungus,  Torula,  but  which  I  now  suspect  to  be  an  ergot  upon 
which  the  animal  had  fed.  The  plant  consisted  of  oblong  or  oval 
vesicular  bodies,  apparently  thickened  at  the  poles,  and  filled  with  a 
colourless  liquid  ;  but  this  appearance  more  probably  arose  from  the 
cells  being  distended  with  a  single  large,  transparent,  colourless, 
amorphous  globule,  which  pressed  a  small  existing  amount  of  proto- 
plasma  to  each  end  of  the  cavity.  The  cells  were  single,  or  in  rows, 
to  eighteen  in  number.  Frequently  a  single  cell  of  comparatively  large 
size  had  an  attached  pair  of  cells,  or  rows  of  cells,  at  one  or  both 
ends.  Occasionally  they  are  met  with  containing  one  or  two  small 
round  hyaline  amorphous  nuclei.  The  isolated  cellules,  measured 
from  the  ^—th  to  the  rgggth  of  an  inch  in  length  by  the  g^th  to  the 
gJjjjth  of  an  inch  in  breadth.  The  rows  measured  up  to  the  jj^th  of 
an  inch  in  length."  (Leidy.) 

(Leidy,  A  Flora  and  Fauna  within  Animals;  Robin,  Histoire 
Naturelle  des  Vegetaux  Parasites;  Bazin,  Recherches  sur  la  Nature 
des  Teignes,  &c.  ;  Parkes,  Epiphytes  and  Entophytes ;  Brit,  and  For. 
Mcdico-Chirurgical  Review,  1853;  Journal  of  Microscopical  Science, 
vol.  ii.) 

ENTOZO'A,  from  ivrbs,  within,  and  £Qov,  an  animal.  Under  this 
name  are  designated  the  different  living  beings  which  are  produced 
and  developed  within  other  living  beings.  It  comprehends  a  series  of 
animals  differing  greatly  from  one  another  in  form  and  organisation, 
and  having  but  one  character  in  common,  which  is,  that  they  are  all 
parasitic,  or  have  their  exclusive  habitation  in,  and  live  at  the  expense 
of,  the  bodies  of  other  animals.  They  can  scarcely  be  said  to  form  a 
distinct  class  in  the  animal  kingdom,  some  of  the  species  being  closely 
resembled,  both  in  external  appearances  and  internal  structure,  by 
individuals  placed  in  other  classes,  and  only  differing  from  them  in 
the  localities  where  they  are  found  ;  thus,  the  zoosperms,  or  seminal 
animalcules,  which  are  enumerated  by  some  zoologists  with  the 
Entozoa,  closely  resemble  the  true  Cercarice  of  vegetable  infusions. 

Entozoa  are  found  in  most  animals.  They  have  been  discovered  in 
all  the  Mammalia,  from  man  down  to  the  Cctacca ;  they  also  occur  in 
the  other  classes  of  the  Vertebrata ;  indeed,  it  seems  that  a  greater 
number  reside  in  birds,  reptiles,  and  fishes,  than  in  mammals.  The 
Invertcbrata  have  also  their  peculiar  parasites ;  and  they  have  been 
ascertained  to  exist  in  all  the  Insect  tribes,  and  in  beings  still  lower 
in  the  scale.  The  best  known  species  are  those  which  inhabit  the 
intestines  of  the  human  subject,  and  vulgarly  go  by  the  denomination 
of  Worms,  which  term  was  probably  derived  from  the  resemblance 
which  the  Ascaris  lumbricoides  bears  to  the  common  earth-worm,  as 
this  species  is  most  frequently  met  with,  and  was  the  first  described 
of  the  human  Entozoa,  being  mentioned  by  Hippocrates,  who  called 
it  the  <rrpoyyv\os,  or  round  worm.    The  origin  of  Entozoa:  is 

involved  in  some  obscurity,  as  well  as  the  circumstances  under  which 
they  are  developed. 

"  Within  living  beings,"  says  Dr.  Leidy,  "  that  is,  within  then- 
cavities  or  the  parenchyma  of  the  organs,  of  course  all  the  indis- 
putable conditions  of  life  exist,  and  consequently  we  cannot  wonder 
at  their  being  infested  with  other  living  beings  adapted  to  theii 


B7! 


ENTOZOA: 


ENTOZOA. 


parasitic  position.  Nevertheless,  although  the  conditions  of  life  are 
necessarily  ever  present  irj  living  beings,  yet  these  frequently  do  not 
contain  parasites.  Thera  are  many  circumstances,  besides  those 
essential  to  life  in  general,  which  influence  the  existence  or  non- 
existence of  such  forms.  One  of  the  most  important  of  these  circum- 
stances is  the  convenience  or  ease  of  access  or  of  entrance  to  the  living 
body  infested.  Within  the  living  closed  crganic  cell  parasites  very 
rarely  if  ever  exist,  because  it  is  liquid  matter  only  which  can  endos- 
mose  through  cell  membrane,  and  therefore  solid  germs  cannot  enter, 
and  hence  the  unfrequency  of  true  Entozoa  in  vegetables.  Entozoa 
may  and  do  penetrate  through  living  tissues,  but  it  is  entirely  by  the 
mechanical  process  of  boring. 

"  The  intestinal  canal  of  animals  is  most  frequently  infested  by 
entoparasites  on  account  of  the  ease  with  which  their  germs  enter 
with  the  food. 

"Aquatic  animals  are  more  troubled  by  Entozoa  than  those  which 
are  terrestrial,  because  the  water  affords  a  better  medium  of  access 
than  the  ah-. 

"  Terrestrial  animals,  on  the  other  hand,  are  more  infested  by  ecto- 
parasites because  their  covering  of  hair,  wool,  and  feathers,  is  more 
favourable  to  their  protection  and  reproduction.  A  low  degree  of 
organic  activity  and  slowly  digestible  food  favour  the  development  of 
entoparasites,  and  hence  they  are  more  frequent  in  the  relatively 
sluggish  Herbivora  than  in  the  Carnivora.  Comparatively  indigestible 
food,  and  such  as  contains  but  a  small  proportion  of  nutritive  matter, 
from  its  long  retention  in  the  alimentary  canal,  favours  the  develop- 
ment of  entozoic  and  entophytic  geims  more  than  that  in  which  the 
contrary  conditions  prevail.  Animals  subsisting  upon  endosmosed 
pieces  of  the  tissues  of  other  animals  and  of  plants  are  rarely  infested 
by  parasites,  as  in  the  case  of  the  hemipterous  insects,  aphides,  &c, 
because  such  food  is  necessarily  free  from  parasites  or  their  germs. 
Entozoa  themselves,  on  this  account,  are  not  infested. 

"  On  the  other  hand,  if  the  liquid  food  be  open  to  the  air,  parasitic 
germs  may  be  readily  introduced  into  the  animal,  as  in  the  case  of 
the  common  house-fly,  which  often  contains  myriads  of  a  species 
of  Bodo.  Food  swallowed  in  large  morsels  favours  the  introduction 
of  attached  parasites ;  hence  these  are  frequently  found  in  reptiles, 
and  even  in  birds,  which  are  among  the  Vcrtcbrata  of  the  highest 
organic  activity. 

"  Animals  of  feeble  organic  activity,  using  solid  food,  which  is  very 
slowly  digested  and  contains  little  nutriment,  are  rarely  free  from 
parasites.  This  is  the  case  with  the  coleopterous  insect  Papains  and 
myriapod  Julus.  Cooking  food  is  of  advantage  in  destroying  the  germs 
of  parasites,  and  hence  man,  notwithstanding  his  liability  to  the. 
latter,  is  less  infested  than  most  other  Mammalia.  Did  instinct 
originally  lead  him  to  cook  his  food  to  avoid  the  introduction  of 
parasites  ? 

"Entozoa  are  more  abundant  than  Entophyta  [Entophyta],  because 
the  power  of  voluntary  movement  favours  them  in  their  transmigra- 
tions, and  renders  them  less  liable  to  expulsion  from  the  intestinal 
canal." 

Although  it  is  now  a  general  opinion  that  the  Entozoa  are  intro- 
duced from  without,  it  is  very  certain  that  with  some  it  cannot  be  in 
their  adult  form.  From  some  recent  researches  it  appears  that,  like 
many  of  the  Radiate  Animals,  the  Entozoa  assume  various  forms  after 
escaping  the  egg  before  they  attain  their  final  condition.  Steenstrup, 
in  his  '  Alternation  of  Generations,'  has  shown  that  Entozoa  belonging 
to  the  Trt-matode  forms,  pass  through  various  conditions  of  existence. 
Thus  he  has  traced  the  species  of  JJistoma  in  the  higher  animals  to 
the  various  forms  of  Cercarice.  Mr.  Busk  has  also  pointed  out 
('  Transactions  of  Microscopical  Society,'  vol.  ii.)  the  probability  that 
one  of  the  Nematoid  Worms,  the  Filaria  Medinensis,  the  Guinea- 
Worm,  passes  through  other  forms  before  it  penetrates  the  human 
body,  and  assumes  its  characteristic  form  in  the  human  skin.  With 
regard  to  the  Entozoa  of  the  higher  animals,  their  eggs  seem  to  be 
produced  in  that  position,  but  not  to  be  perfected  where  they  have 
been  generated.  It  has  been  shown  that  the  ova  of  the  Bothrio- 
^cephalus,  an  entozoon  found  in  birds,  never  come  to  perfection  unless 
the  ova  are  first  swallowed  by  the  Stickleback,  which  being  eaten  by 
the  bird,  the  entozoon  takes  the  opportunity  of  assuming  its  proper 
form.  The  Gordiws,  or  Hair- Worm,  deposits  its  eggs  in  water,  but 
the  eggs  are  not  developed  in  this  position  ;  they  are  first  swallowed 
by  insects,  and  in  this  position  the  egg  is  hatched,  producing  the 
Gordius,  which  becomes  impregnated,  and  escapes  from  the  insect 
into  waters  where  it  deposits  its  eggs.  The  ova  of  a  species  of  Tcenia, 
Tape-Worm,  when  swallowed  by  the  rat  or  mouse,  will  not  produce 
perfect  tape-worms  in  the  inside  of  these  creatures,  but  if  they  are 
eaten  by  the  cat  or  dog,  then  the  perfect  tape-worm  is  produced. 
[Generation,  Alternations  of.] 

According  to  the  derivation  of  the  word  Entozoa  and  the  definition 
which  we  have  given  of  it,  this  term  should  include  every  living 
creature  found  in  the  body  of  another  (which  has  not  been  introduced 
from  without) :  therefore  the  small  microscopic  animalcules  detected 
in  the  semen  of  animals,  called  Spermatozoa,  come  under  this  head  ; 
and  in  a  very  able  paper  on  the  '  Entozoa '  by  Professdr  Owen,  we 
find  them  placed  accordingly  in  this  class,  only  situated  in  a  separate 
group,  denominated  Protelmintha,  and  divided  from  the  animals 
forming  the  class  Entozoa  of  Rudolphi,    These  minute  beings,  which, 


from  their  size  aud  organisation,  rank  witli  the  assemblage  of  animal- 
cules which  are  collected  under  the  head  Infusoria  in  the  '  Regne 
Animal,'  have  been  detected  in  the  secretion  of  the  testicles  of 
various  mammiferous  animals  arrived  at  maturity.  When  a  drop  of 
the  secretion  is  expressed  from  a  divided  vas  deferens  shortly  after 
death,  and  examined  with  a  microscope,  after  being  diluted  with 
water,  it  is  seen  to  be  filled  with  minute  beings  resembling  tadpoles, 
and  swimming  about  in  various  directions,  with  different  degrees  of 
velocity,  guided  by  the  inflection  of  a  slender  tail.  It  has  been 
doubted  whether  these  are  animated  beings  at  all,  or  are  to  be 
considered  as  analogous  to  the  moving  filaments  of  the  pollen  of 
plants  ;  but  leaving  this  undecided,  we  may  proceed  to  state  that  the 
body  is  always  of  a  compressed  form,  which  will  distinguish  these 
animalcules  from  the  vegetable  Infusoria,  in  which  the  body  is 
always  ovoid  or  rounded.  With  regard  to  their  organisation,  no 
alimentary  cannl  or  gastric  cavities  have  been  detected,  nor  organs  of 
generation ;  they  are  said  to  be  fissiparous,  the  body  and  tail 
spontaneously  dividing,  and  forming  two  independent  beings.  The 
shape  of  these  zoosperms  differs  in  different  animals,  the  large  end, 
or  body,  being  bigger  in  proportion  to  the  tail  in  some  than  in  others, 
and  their  size  not  being  always  in  relation  to  that,  of  the  animal  to 
which  they  belong :  thus  those  of  the  rabbit  are  nearly  as  large  a3 
those  from  the  bull. 

In  the  present  group  are  also  included  those  minute  internal 
parasites  which  have  been  detected  in  the  bodies  of  many  of  the 
Entozoa  themselves,  and  which,  from  their  external  form,  are  referrible 
to  the  Infusoria. 

The  Trichina  spiralis,  an  entozoon  found  inhabiting  tho  muscles  of 
the  human  subject,  has  been  placed  by  Professor  Owen,  who  first 
described  it,  with  the  preceding  animalcules;  but  further  observa- 
tions on  its  organisation  have  discovered  a  complexity  of  structure 
which  qualifies  it  to  occupy  a  place  in  the  highest  instead  of  the  lowest 
group  into  which  the  present  class  of  animals  is  divided. 

Ouvier  divided  the  true  Entozoa  into  the  '  eavitaires,'  or  those  which 
have  an  abdominal  cavity,  and  a  distinct  intestinal  canal  within  it, 
and  the  'parenchymateux,'  or  those  in  which  no  intestinal  tube  ia 
traceable,  and  which  for  the  most  part  consist  throughout  of  an  homo- 
geneous structure ;  but  this  classification  is  anything  but  a  natural 
one,  as  worms  the  most  dissimilar  in  their  general  appearance  are 
here  promiscuously  congregated  together.  Professor  Owen,  in  the 
article  which  we  have  before  alluded  to  (in  the  '  Cyclopsed.  of  Anat.'), 
has  adopted  the  arrangement  of  Cuvier,  only  inventing  new  Latin 
names  derived  from  the  Greek,  instead  of  the  French  terms  :  thus 
he  denominates  tho  '  parenchymateux '  Sterelmintha,  from  clmins, 
'  a  worm,'  and  stcreoe,  '  solid  ; '  and  the  '  eavitaires  '  Ccelelmintha, 
from  clmins,  and  ccelos,  'hollow.'  Zeder  laid  the  first  foundation  of  a 
good  classification  of  these  animals,  dividing  them  into  five  classes, 
afterwards  called  families,  at  Rudolphi's  suggestion  ;  and  these  were 
again  subdivided  into  genera  and  species.  Rudolphi  himself  doubted 
the  possibility  of  ever  reducing  all  the  species  of  Entozoa  to  absolutely 
natural  aud  well-defined  families,  but  as  Zeder's  system  seemed  the 
most  perfect,  he  has  adopted  it  for  his  own  ;  and  it  does  not  seem 
that  we  can  do  better  than  follow  the  arrangement  of  this  great 
entozoologist  in  the  present  article. 

According  to  this  classification  the  Entozoa  are  divided  into  five 
orders,  or  families,  the  Ncmatoidea,  Acanthocephala,  Trematoda, 
Cestoidea,,  and  Cystica.  The  only  point  in  which  we  shall  depart  from 
this  arrangement  will  be,  that,  instead  of  commencing  with  the  most 
perfect,  and  descending  to  the  most  simple,  we  shall  begin  with  the 
lowest  in  the  scale  of  organisation,  and  ascend  to  those  possessing  the 
most  complicated  structure,  as  this  is  most  in  accordance  with  the 
laws  of  the  animal  kingdom. 

Order  I.  Cystica  (from  kvotis,  a  bladder),  Hydatids.  The  characters 
are  : — Body  nattish,  or  roundish,  and  terminating  posteriorly  in  a 
transparent  cyst  filled  with  pellucid  fluid,  which  is  sometimes  common 
to  many  individuals ;  the  head  is  retractile,  and  provided  with  pits 
two  to  four  in  number,  or  four  suckers  and  a  circle  of  booklets,  or 
with  four  unarmed  or  uncinated  tentacles.  The  organs  of  generation 
and  nutrition  are  unknown.  This  is  not  a  very  natural  family,  the 
species  being  closely  allied  to  those  of  the  next  order  in  the  structure 
of  the  heads ;  and  the  Echinococcus,  or  Granular  Hydatid,  though 
referred  to  it,  is  not  hollow. 

Order  II.  Cestoidea  (from  Kearbs,  a  band  ;  and  e78or,  form),  Tape- 
Worms.  Characters : — Body  elongated,  flattened,  soft,  continuous,  or 
articulated,  furnished  with  lateral  or  marginal  pores,  and  erectile 
papillae  passing  through  them,  supposed  to  be  the  male  organs  of 
generation.  Head  generally  provided  with  two  or  four  pits,  or 
suctorial  orifices,  and  sometimes  with  four  retractile,  unarmed,  or 
uncinated  tentacles ;  but  the  head  is  so  dissimilar  in  different  genera, 
and  their  shape  varies  so  much,  that  they  do  not  form  a  very  natural 
family.  There  is  no  trace  of  intestinal  canal ;  unless  the  vessels 
proceeding  from  the  suckers  be  considered  as  such.  In  some 
species  nutrient  vessels  and  ovaries  are  to  be  seen.  They  are  all 
androgynous. 

Order  III.  Trematoda  (from  Tprifia,  a  foramen),  Fluke-Worms. 
Characters  : — Body  soft,  rounded,  or  flattened.  Head  indistinct,  with 
a  suctorial  foramen  ;  one  or  more  suctorial  pores  on  the  under  surface 
of  the  body,  which  furnish  the  grounds  for  their  subdivision,  into 
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genera  :  they  have  no  intestinal  canal,  and  the  organs  of  generation 
of  the  two  sexes  co-exist  in  the  same  individual.  This  is  a  very- 
natural  order. 

Order  IV.  Acanthoccphala  (from  &Kav8a,  a  thorn  ;  and  KecpaK^,  the 
head),  Hooked- Worms.  Characters  : — Body  elongated,  round,  sub- 
elastic  ;  the  anterior  extremity  or  head  has  a  retractile  proboscis, 
furnished  with  hooks  or  spicula,  arranged  in  rows.  They  have  no 
intestinal  canal,  but  distinct  genital  organs,  and  a  separation  of  the 
sexes.  This  is  a  very  natural  group,  and  includes  the  most  noxious 
of  the  internal  parasites ;  there  is  only  one  genus,  and  fortunately  no 
species  is  known  to  infect  the  human  body. 

Order  V.  Nematoidea  (from  vnixa,  a  thread,  and  eiSb?,  form),  Round- 
Worms.  Characters  : — Body  cylindrical,  elongated,  and  elastic ;  struc- 
ture very  complicated,  there  being  a  true  intestinal  canal,  terminated 
by  a  distinct  anus.  The  mouth,  by  its  varieties,  affords  generic 
characters ;  the  sexes  are  distinct ;  the  females,  which  are  longer  than 
the  males,  being  for  the  most  part  oviparous.  They  constitute  a  very 
natural  order. 

Having  given  the  above  brief  view  of  the  orders  into  which  the  class 
Entozoa  is  divided,  with  the  leading  or  characteristic  differences  in 
their  form  and  organisation,  we  will  now  enumerate  the  principal 
genera  contained  in  each  group,  and  make  a  few  observations  on  some 
of  the  most  interesting  species.  Following  the  order  of  classification, 
we  must  commence  with  the  most  simple  group,  the  Cystica ;  and 
here  the  first  parasite  which  attracts  our  attention  is  the  common 
Hydatid,  which  consists  of  a  globular  bag,  composed  of  condensed 
albuminous  matter  of  a  laminated  texture,  and  contains  a  limpid 
colourless  fluid.  No  head  or  appendices  of  any  sort  being  attached 
to  it,  "it  is  appropriately  denominated  an  acephalocyst,  that  is,  a  head- 
less cyst.  This  genus  was  established  by  Linnaeus,  who  regarded  as 
animals  those  productions  which  before  his  time  had  been  considered 
simply  as  cysts.  Considerable  diversity  of  opinion  still  exists  as  to 
their  nature,  and  it  is  impossible  to  determine  whether  an  hydatid  is 
an  animal  or  not,  till  we  can  agree  what  is  the  definition  of  an  animal : 
if  an  animal  must  have  sensation  and  motion,  this  is  not  one,  as  the 
best  observers  agree  that  the  acephalocyst  is  impassive  under  the 
application  of  stimuli  of  any  kind,  and  manifests  no  contractile  power, 
either  partial  or  general.  If  an  animal  is  characterised  on  the  other 
hand  by  independent  existence  merely,  the  hydatid  is  one  ;  and  as 
such  we  shall  regard  it,  for  it  is  certainly  an  independent  organised 
being,  growing  by  intrinsic  power  of  imbibition,  and  reproducing  its 
species  by  gemmation ;  the  young  are  developed  between  the  layers 
of  the  parent  cyst,  and  thrown  off  internally  or  externally,  according 
to  the  species.  It  is  a  being  certainly  far  inferior  in  the  scale  to  the 
Cysticercus,  but  still  not  the  less  an  independent  creature.  Its  struc- 
ture is  very  similar  to  that  of  some  of  the  lowest  forms  of  Ahjce  in  the 
vegetable  kingdom,  as  the  Protococcus  nivalis,  or  Red  Snow,  of  the 
arctic  regions,  which  consists  of  simple  and  minute  vesicles,  which 
propagate  their  kind  by  gem  mules  developed  from  the  external 
surface  of  the  parent.  Acephalocysts  have  been  found  in  almost 
every  structure  and  cavity  of  the  human  body,  but  particularly  iu 
the  liver,  uterus,  kidneys,  and  cellular  tissue.  The  species  which 
resides  in  man  is  called  .4.  cndogena,  the  Pill-Box  Hydatid  of  Hunter, 
from  the  gernmules  being  detached  from  the  internal  surface  of  the 
cyst ;  and  it  is  thus  distinguished  from  those  of  the  ox  and  other 
ruminating  animals,  which  are  exogenous,  or  hav6  the  gernmules 
excluded  from  the  external  surface. 

2.  The  next  genus  is  Echinococcus,  which,  as  the  name  implies, 
is  a  round  body  covered  with  asperities.  The  E.  kominis,  or  Many- 
Headed  Hydatid,  of  the  Germans,  occurs  in  cysts  in  the  liver,  spleen, 
omentum,  and  mesentery ;  the  cyst,  which  is  externally  yellow  and 
coriaceous,  is  unprovided  with  head  or  mouth,  and  contains  minute 
bodies,  which  are  described  as  possessing  the  armed  and  suctorious 
head  characteristic  of  the  Ccenuri  and  Cysticerci.  From  observations 
made  on  another  species,  the  E.  veterinorum,  found  in  animals,  the 
particles  adhering  to  the  internal  surface  of  the  cyst  being  examined 
with  a  microscope,  appeared  to  be  minute  animalcules,  moving  about 
by  means  of  external  vibratile  cilia,  having  an  orifice  at  each  extremity 
of  the  body,  and  the  centre  occupied  by  large  globular  stomachs. 
These  little  animals  are  the  Echinococcus.  The  following  account  of 
these  bodies  is  from  the  abstract  of  a  paper  read  by  Mr.  T.  H.  Huxley 
before  the  Zoological  Society.    After  describing  the  cysts  he  says  : — 

"  The  contents  of  the  large  cysts  were  free  Echinococci  and 
secondary  Ecfdnococcus  cysts,  contained  in  a  clear  fluid.  The  former 
were  alive,  and  exhibited  distinct  contractile  motions.  Attention  was 
drawn  to  two  important  points  in  their  structure  ;  firstly,  that  the 
well-known  oval  corpuscles  were  not  calcareous,  inasmuch  as  they 
were  rapidly  dissolved  by  acetic  acid  without  effervescence,  and  were 
considerably  acted  upon  by  ammonia.  The  author  supposed  that 
they  were  albuminous,  and  that  both  in  these  and  the  Tcenice  the 
conversion  into  calcareous  substances  is  an  effect  of  degradation  ;  and 
he  pointed  out  their  relations  with  the  solid  bodies  in  the  integu- 
ment of  the  Turhellaria,  and  with  the  so-called  thread-cells  of  these 
and  the  Polypes  ;  secondly,  that  the  peculiar  wavy  cilia  characteristic 
of  a  water  vascular  system  could  be  seen  in  motion  in  the  living 
Echinococci.  The  cilia  were  described  by  Lebert  in  1843,  but  the 
discovery  seems  to  have  been  forgotten.  It  is  however  a  point  of 
great  importance  now  that  the  existence  of  similar  cilia  in  a  definite 


water  vascular  system  has  been  demonstrated  in  the  other  Cestoid 
Worms.  The  proper  wall  of  the  cyst  (as  distinguished  from  the  lami- 
nated capsule)  was  traversed  by  a  network  of  anastomosing  vessels,  to 
the  points  of  union  of  which  the  fixed  Echinococci  were  attached,  the 
cavity  of  the  pedicle  of  the  latter  appearing  to  be  continuous  with 
that  of  the  vessels.  It  is  in  the  cavity  of  the  pedicle  that  Virchow 
observed  cilia.  The  secondary  cysts  varied  in  size  from  l-100th  to 
l-30th  of  an  inch.  The  contained  Echinococci  were  always  of  about  the 
same  size,  and  all  the  smaller  secondary  cysts  possessed  from  one  to 
four  Echinococcus  heads  attached  to  their  outer  surface.  The  wall  of 
the  secondary  cysts  contains  vessels  like  those  of  the  primary  one. 
In  the  larger  cysts  the  external  heads  were  found  gradually  disap- 
pearing until  they  were  quite  smooth  externally.  When  the  secondary 
cysts  were  burst,  their  membrane  continued  to  connect  the  heads  and 
formed  the  pedicle  described  by  various  authors.  The  formation  of 
secondary  cysts  takes  place  thus  : — Echinococcus  heads  are  formed 
over  the  whole  inner  surface  of  the  cyst ;  this  then  becomes  raised 
up  at  one  spot  by  the  development  of  Echinococcus  heads  outside  it 
also,  and  gradually  projecting  inwards,  and  acquiring  a  narrower  and 
narrower  pedicle  it  eventually  falls  into  the  cavity  of  the  cyst  as  a 
free  secondary  cyst.  The  external  heads  of  the  secondary  cyst  (inter- 
nal of  the  primary  cyst)  then  gradually  disappear,  the  internal  ones 
(external  of  the  primary  cyst)  remaining  entire  and  iu  a  normal  state. 
The  process  is  not  essentially  different  from  the  ordinary  germination 
of  a  Tcenia,  or  Cysticercus.  The  author  then  endeavoured  to  show 
that  the  Echinococcus  is  nothing  but  the  '  Scolex-form ' — to  use  Van 
Beneden's  term — of  a  Tcenia  retracted  within  itself,  then  greatly 
dilated,  and  developing  Echinococcus  heads  from  its  inner  and  outer 
surfaces,  which  are  however,  like  those  of  a  serous  sac,  in  reality  both 
outer.  It  is  the  extreme  result  of  modifications  similar  to  those 
already  undergone  by  the  Taenioid  type  in  Ccenurus  and  Cysticercus. 
The  conclusion  thus  drawn  on  anatomical  grounds  is  strikingly  con- 
firmed by  the  result  of  the  recent  experiments  of  Von  Siebold,  who 
fed  young  puppies  on  milk  containing  Echinococci,  and  after  a  short 
time  discovered  Tcenia  in  their  intestines." 

3.  Anthocephalus  is  the  next  genus. — It  occurs  in  fish,  in  the  liver, 
mesentery,  and  peritoneum,  and  within  hydatids  in  the  viscera.  Each 
animal  exists  solitarily  in  a  double  bladder,  of  which  the  outer  layer 
is  hard  and  elastic,  the  inner  more  thin  and  delicate.  The  body  is 
long,  fiat,  terminated  behind  by  a  caudal  vesicle,  and  in  front  by  a 
head  with  two  or  four  fossae,  and  four  probosces  furnished  with 
spicular  processes. 

4.  Ccenurus. — This  has  the  terminal  cyst  common  to  many  bodies 
and  heads ;  the  former  are  elongated,  flattish,  and  wrinkled ;  the 
latter  are  furnished  with  a  rostrum,  on  which  there  are  hooks  and 
suckers  adhering  in  greater  or  less  number  to  the  surface  of  a  bladder 
filled  with  fluid.  The  best  known  species  is  the  C.  cerebralis,  com- 
monly developed  in  the  brain  of  sheep,  and  giving  rise  to  the  disease 
called  the  Staggers. 

5.  Cysticercus. — Here  there  is  a  dilated  cyst  forming  the  termination 
of  a  single  entozoon  :  the  head  has  four  suckers,  and  a  rostrum 
furnished  with  recurved  processes  or  hooks.  Of  this  genus  one 
species  is  known  to  infest  the  human  subject,  the  C.  ccllulosce.  It  is 
developed  in  the  interfascicular  cellular  tissue  of  the  muscles,  and 
is  invariably  surrounded  by  an  adventitious  capsule  of  condensed 
surrounding  substance.  This  entozoon  occurs  much  more  rarely  in 
this  country  than  on  the  Continent.  It  is  not  confined  to  the  muscular 
structures,  for  several  individuals  have  been  detected  in  the  anterior 
chamber  of  the  eye,  where  they  may  occasion  so  much  irritation  and 
inflammation  of  the  organ  as  to  require  extraction,  which  occurred 
some  years  ago  in  a  case  in  the  Glasgow  Ophthalmic  Infirmary.  These 
parasites  also  occur  in  quadrupeds,  particularly  the  hog,  giving  rise 
to  that  state  of  the  muscles  which  is  called  Measly  Pork. 

Of  the  Cestoid  order  of  Entozoa  Rudolphi  has  described  8  genera, 
two  only  of  which  contain  each  a  single  species  that  infest  the  human 
body  :  — 

1.  Bothriocephalus,  the  species  of  which  occur  frequently  in  fishes 
and  birds,  in  the  branchiae,  oesophagus,  pyloric  appendices,  intestines, 
and  abdominal  cavity.  The  one  which  affects  the  human  subject, 
B.  latus,  or  Tcenia  lata,  rarely  falls  under  the  observation  of  the 
English  eutozoologist,  but  is  common  in  the  intestines  of  man  in 
Switzerland,  Russia,  parts  of  France,  &c.  It  may  be  distinguished 
from  the  Tcenia  solium  by  the  form  of  the  segments,  which  are 
broader  than  they  are  long,  and  by  the  position  of  the  genital  pores, 
which  are  on  the  under  surface  of  the  body,  instead  of  at  the  sides ; 
the  head  is  also  very  duTerent,  for  instead  of  having  four  round 
oscula,  characteristic  of  the  true  Tcenice,  there  are  two  lateral  longitu- 
dinal fossae  or  bothria. 

2.  Tcenia. — This  genus  has  the  body  flat,  long,  articulated,  with  four 
suckers  on  the  head.  It  occurs  in  the  intestines,  biliary  ducts,  gall- 
bladder, and  liver  of  vertebrate  animals.  The  T.  solium,  common 
Tape-Worm,  inhabits  the  human  intestines,  but  not  with  equal 
frequency  in  all  countries,  though  its  distribution  seems  to  be  much 
more  extensive  than  that  of  the  Bothriocephalus  latus.  It  occurs  iu 
England,  Holland,  Germany,  Sweden,  Italy,  Cr>ece,  and  most  coun- 
tries in  Europe,  and  also  in  Egypt  and  the  East ;  and  iu  all  these 
situations  the  other  genus  is  comparatively  rare. 

The  delicacy  of  their  structure,  and  their  so  seldom  being  obtained 
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entire,  has  thrown  great  obstacles  in  the  way  of  their  investigation. 
The  head  was  for  a  long  while  unknown,  and  it  was  disputed  whether 
nourishment  was  taken  in  by  the  lateral  pores  of  the  several  joints 
or  by  the  mouth  alone.  Itudolphi  says  the  latter,  and  it  seems  now 
pretty  clearly  determined  that  the  former  are  mere  outlets  of  the 
generative  organs.  The  length  to  which  the  T.  solium  is  capable  of 
attaining  is  very  considerable,  but  quite  indefinite.  Those  passed 
now-a-days  seldom  exceed  twenty  feet,  but  in  former  times  we  read 
of  much  more  gigantic  specimens  ;  but  whatever  may  be  thought  of 
some  of  the  accounts  which  are  quite  improbable,  it  indubitably  has 
occasionally  attained  a  very  great  length,  having  been  found  extending 
from  the  pylorus  to  within  a  few  inches  of  the  anus,  and  then  by  no 
means  fully  stretched  out.    Such  cases  are  however  very  rare. 

The  determination  of  the  species  in  this  genus  is  very  difficult : 
they  may  be  divided  for  greater  convenience  into  three  sections : — 
The  first  are  without  a  proboscis,  the  Tcenice  inermes;  the  second  have 
one,  but  unarmed,  T.  rostellatoz ;  the  third  are  furnished  with  an 
unciuated  proboscis,  T.  ar  mates. 

3.  CaryopJiylhcus  has  the  body  flat,  continuous  ;  the  head  dilated, 
and  divided  into  flattish  processes  ;  it  is  furnished  with  an  upper  and 
under  lip.  The  species  of  this  genus  occur  in  the  intestines  of  fishes 
(carp,  &c). 

4.  Scales. — The  body  is  flat  and  continuous  ;  the  head  has  four 
fossa)  on  it.  It  occurs  also  in  the  intestines  and  abdomen  of  fishes, 
sepias,  &c. 

5.  Gymnorhynchus. — This  genus  has  the  body  very  long,  with  a 
globular  receptacle  at  the  neck  ;  head  with  two  opposite  fossse,  and 
four  naked  retractile  probosces.  The  species  occur  in  the  muscular 
substance  of  many  fish. 

6.  Tetrarhynchus. — Body  flat,  continuous,  head  with  four  fossa)  and 
four  retractile  probosces,  furnished  with  recurvated  spicular  processes. 
It  occurs  in  reptiles,  fishes,  Mollusca,  in  the  muscles,  branchiae, 
stomach,  and  its  membranes,  the  liver,  and  peritoneum. 

7.  Ligula. — In  its  first  stage  of  development  the  body  is  elongated 
with  a  longitudinal  fissure,  without  any  appearance  of  head,  or  organs 
of  generation.  In  its  perfect  state  there  is  a  simple  fossa  on  each 
side  of  the  head,  and  the  ovaries  and  processes  form  a  single  or  double 
row  along  the  median  line.  The  species  occur  very  frequently  in 
birds  and  fishes,  but  very  rarely  in  Mammalia. 

8.  Tricenophorus  has  the  body  elongated,  fiat,  sub-articulated ; 
mouth  bilabiate,  and  furnished  on  each  side  with  two  tricuspid 
acicular  processes.    It  is  found  in  fishes. 

The  Trematode  order  is  divided  into  six  genera,  which  also  include 
only  two  species  infesting  the  human  body. 

1.  The  first  genus  is  Monostoma,  which  has  only  a  single  anterior 
pore.    It  occurs  in  Mammalia,  birds,  reptiles,  and  fishes. 

2.  Amphistoma  is  furnished  with  two  pores,  one  anterior  and 
one  posterior.  Found  in  the  stomach,  intestines,  and  abdomen, 
and  in  the  hydatids  of  the  viscera  of  mammals,  birds,  and  reptiles. 

3.  Distoma. — In  this  genus  there  are  two  pores  :  an  anterior  and  a 
ventral.  An  immense  number  of  species  are  known,  occurring  in 
Mammalia,  birds,  fishes,  &c.  The  D.  hepaticum,  or  Fluke- Worm, 
frequents  the  gall-bladder  and  ducts  very  frequently  in  some  animals, 
as  the  ruminating,  and  is  particularly  common  in  the  sheep  in  the 
disease  called  the  Rot.  It  has  been  discovered  in  the  gall-bladder  of 
the  human  subject,  though  very  rarely.  It  bears  a  considerable 
resemblance  in  its  shape  to  a  melon-seed,  being  flat,  and  appearing 
lanceolate  at  each  end,  as  seen  with  the  naked  eye,  though,  when 
magnified,  the  extremities  are  found  to  be  obtuse,  the  tail  being  the 
broader  of  the  two.  The  anterior  pore,  or  true  mouth,  is  round  and 
small ;  the  posterior  cavity  is  imperforate,  and  only  subservient  to 
adhesion  and  locomotion  ;  it  is  situated  in  the  ventral  aspect  of  the 
body  in  the  anterior  half.  Between  these  there  is  a  third  orifice, 
destined  to  the  generative  system,  and  from  which  a  small  cylindrical 
process  is  generally  protruded.  The  Fluke  is  hermaphrodite  and 
oviparous  :  it  lives  upon  the  bile,  which  is  absorbed  by  the  mouth, 
and  is  at  once  so  digested  or  modified  by  the  vessels  which  go  off 
from  thence,  as  to  become  immediately  fitting  nourishment  for  the 
animal. 

4.  Tristoma  has  three  pores,  the  anterior  simple,  and  the  posterior 
radiated.   It  is  found  in  the  gills  of  one  or  two  species  of  fish. 

5.  Pentastoma. — The  mouth  is  here  situated  between  two  pores  on 
each  side,  through  which  a  spicular  process  comes  out.  It  occurs  in 
the  frontal  sinuses,  lungs,  and  surface  of  the  liver  of  the  Mammalia 
(dog,  horse,  wolf),  and  in  reptiles. 

6.  Polystoma.— This  genus  has  six  anterior  pores,  besides  a  ventral 
and  posterior  one.  It  mostly  occurs  in  the  throat  and  branchias  of 
fishes,  and  the  bladder  of  frogs ;  but  one  species,  the  P.  pinguicola, 
was  discovered  by  Treutler  in  the  cavity  of  an  indurated  adipose 
tubercle,  in  the  left  ovarium  of  a  female  aged  20,  who  had  died  in 
child-bed.  The  tumour,  which  was  apparently  formed  entirely  of 
indurated  fat,  was  of  a  reddish  colour,  and  hollow  within  ;  the  cavity 
was  nearly  filled  by  the  above-named  worm,  which  was  about  half 
an  inch  in  length,  and  between  one  and  two  lines  in  width. 

The  4th  order,  Acanthocephala,  contains  but  one  genus,  Echino- 
rhynchus,  to  which  belong  numerous  species  occurring  in  all  classes 
of  vertebrate  animals  except  man.  They  are  generally  found  in  the 
intestinal  canal,  fixed  between  its  membranes,  and  occasionally  even 


in  the  peritoneal  cavity ;  they  have  also  been  found  in  the  neck  under 
the  skin. 

We  now  come  to  the  last  and  most  highly-organised  group  of  the 
Entozoa,  the  Nematoidea,  which  contains  a  greater  number  of  genera, 
and  includes  more  species  inhabiting  the  human  body  than  any  of 
the  preceding.    It  has  been  divided  into  11  genera,  namely  : — 

1.  Filaria. — These  are  of  nearly  equal  thickness  throughout  their 
whole  length.  They  occur  in  all  parts  of  the  Vertebrata,  though 
principally  in  the  cellular  membrane  ;  they  are  also  even  found  in 
insects  and  their  larva). 

2.  Trichosoma. — On  its  anterior  extremity,  which  is  very  thin,  is 
the  mouth,  resembling  a  minute  point.  It  is  found  in  Mammalia 
birds,  and  Amphibia,  between  the  coats  of  the  stomach,  in  the  intes- 
tines, and  the  urinary  bladder. 

3.  Trichocephalus. — This  genus  differs  from  Filaria  in  the  capillary 
form  of  the  anterior  part  of  the  body,  and  in  its  swelling  out  behind. 
It  occurs  principally  in  the  csecum  of  the  Mammalia. 

4.  Oxyuris  is  characterised  by  being  subulate  posteriorly,  having 
the  mouth  orbicular,  and  the  penis  in  a  sheath.  The  Ascaris  vermi- 
cularis  is  included  in  this  genus  by  Bremser. 

5.  Cucullanus  is  attenuated  posteriorly.  It  occurs  in  the  intestines 
and  abdomen  of  reptiles  and  fishes. 

6.  Spiroptera  is  attenuated  at  each  end.  It  occurs  under  the 
nictitating  membrane  of  birds,  in  various  parts  of  fish,  and  is  said  to 
have  been  found  in  the  urinary  bladder  of  man. 

7.  Physaloptera  is  attenuated  at  both  extremities ;  the  tail  of  the 
male  is  bent  downwards,  winged,  and  furnished  below  with  a  sort 
of  bladder.  The  species  are  found  in  the  stomach  of  Mammalia,  birds, 
and  reptiles. 

8.  Strongylus. — This  has  both  ends  attenuated  :  the  tail  of  the 
male  termiutes  in  what  Itudolphi  calls  a  bursa,  and  through  this  the 
penis  passes  out.  It  occurs  frequently  in  various  situations  in  the 
three  first  classes  of  vertebrate  animals. 

9.  Ascaris. — This  genus,  which  is  the  most  numerous  of  the  intes- 
tinal worms,  80  species  having  been  already  described,  has  the 
extremities  attenuated,  the  mouth  furnished  with  three  valves  or 
tubercles,  and  the  penis  double.  The  specios  ocour  in  almost  every 
part  of  the  bodies  of  vertebrate  animals. 

10.  Ophiostoma  is  attenuated  at  the  extremities,  and  has  the  mouth 
furnished  with  two  lips.  It  is  found  in  the  intestines  of  Mammalia 
and  fishes. 

11.  Liorhynchus  has  the  mouth  at  the  end  of  a  sort  of  erectile  and 
polished  tube.  It  occurs  in  the  stomach  and  intestines  of  some  of  the 
Mammalia  and  of  many  fishes. 

In  the  above  list  of  the  genera  of  the  cavitary,  intestinal,  or  round 
worms,  we  have  not  made  any  particular  mention  of  the  species 
parasitic  in  man,  and  as  several  of  them  possess  considerable  interest, 
we  need  no  apology  for  giving  a  short  description  of  them.  We  may 
begin  with  the  genus  Filaria,  three  species  of  which  are  enumerated 
as  human  inhabitants,  though  two  of  them  have  been  only  once 
detected.  The  Guinea- Worm  (Filaria  Medinensis)  frequently  occurs 
in  hot  climates,  but  the  countries  where  it  most  abounds  are  Arabia, 
Upper  Egypt,  Abyssinia,  and  Guinea.  Its  general  habitation  is  the 
subcutaneous  cellular  tissue,  particularly  of  the  lower  extremities ;  but 
it  is  also  found  in  the  scrotum,  and  very  rarely  beneath  the  tunica 
conjunctiva  of  the  eye.  The  length  of  this  worm  varies  from  six 
inches  to  twelve  feet :  it  is  about  as  thick  as  the  string  of  a  violin. 
Its  colour  is  generally  white,  but  occasionally  brown ;  it  is  round,  and 
of  nearly  equal  dimensions  in  its  whole  length,  but  becomes  a  little 
attenuated  towards  the  anterior  extremity.  The  tail  of  the  male  is 
obtuse,  and  armed  with  a  spiculum ;  in  the  female  it  is  acute  and 
bent.  The  mode  of  development  of  this  entozoon  is  unknown.  It 
seems  that  it  may  exist  for  many  months  without  being  detected, 
cases  occurring  where  it  has  not  been  discovered  till  more  than  a 
twelvemonth  after  leaving  the  country  where  it  was  contracted. 
After  a  time  it  produces  irritation ;  in  some  point  of  the  skin  a  vesicle, 
pustule,  or  small  abscess  forms,  breaks,  and  then  the  end  of  the  worm 
makes  it  appearance,  which  may  be  taken  hold  of,  and  cautiously  and 
gradually  extracted.  If  the  Filaria  is  broken,  the  portion  remaining 
beneath  the  skin  dies,  and  produces  inflammation,  sinuous  abscesses, 
and  often  great  constitutional  disturbance,  requiring  amputation  of 
the  limb.  It  seems  to  be  capable  of  slowly  shifting  its  situation  in 
tho  cellular  membrane.  According  to  Itudolphi,  its  coming  out 
through  the  skin  is  not  to  be  attributed  to  perforation-  of  that  mem- 
brane, which  it  is  not  at  all  capable  of  effecting,  but  only  to  the 
irritation  which  it  excites  in  approaching  the  integuments.  It  seems 
sometimes  to  affect  people  within  the  tropics  in  an  endemic  or  even 
epidemic  form,  nearly  half  the  men  in  a  regiment  having  been  attacked 
at  the  same  time  by  it.  This  species  has  been  mentioned  as  having 
been  found  occasionally  beneath  the  conjunctiva  of  the  eye;  but 
another,  and  much  smaller  kind,  has  been  detected  within  the  eyeball 
itself,  namely  the  F.  Oculi  Hwmani,  which  Nordman  met  with  in  the 
liquor  Morgagnii  of  the  capsule  of  the  crystalline  lens  of  a  man  who 
had  had  the  operation  of  extraction  for  cataract  performed.  Two 
minute  worms  were  discovered  coiled  up  together.  This  species 
differs  from  the  large  Filaria  found  in  the  eye  of  the  horse.  The  third 
species  is  the  F.  bronchialis,  which  was  once  detected  in  the  enlarged 
bronchial  glands  of  a  man  by  Treutler ;  its  length  was  about  an  inch. 
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Eecently  species  of  Filaria  with  Monostomata,  Distomata,  and  Infa- 
soria,  have  been  found  in  the  blood  of  animals.  Gruby  and  Delafond 
have  found  Filaria  in  the  blood  of  dogs.  The  results  at  which  they 
arrived  may  be  shortly  stated  in  their  own  words  as  follows : — 

1.  The  number  of  microscopic  Filarial  inhabiting  the  blood  of 
certain  dogs  may  be  estimated  approximately  at  from  11,000  to  about 
224,000.  The  mean  number,  deduced  from  20  dogs,  was  more  than 
52,000. 

2.  The  microscopic  Filaria,  having  a  diameter  less  than  that  of  the 
blood  discs,  circulate  in  the  most  minute  capillaries  where  the  blood 
discs  can  find  entrance.  A  drop  of  blood  taken  from  these  vessels,  it 
does  not  signify  at  what  part  of  the  body,  nor  at  what  season  of  the 
rear,  contains  these  minute  Hematozoa. 

3.  The  chyle  and  the  lymph  of  dogs,  whose  blood  contains  micro- 
scopic Filaria;,  present  none. 

4.  Nor  do  any  of  the  secretions  or  excretions. 

5.  Nor  in  the  dissection  of  28  dogs  of  different  sorts  and  ages,  and 
whose  blood  was  known  to  have  been  verminous  for  periods  varying 
from  several  months  to  more  than  five  years,  and  made  with  the 
utmost  care,  were  any  Filaria  ever  discovered  in  any  of  the  tissues. 
Their  proper  habitat  seems  to  be  exclusively  in  the  blood-vessels. 

6.  The  authors  calculate,  from  the  examination  of  480  dogs,  that 
the  blood  in  about  four  or  five  per  cent,  is  verminous. 

7.  It  is  so  more  frequently  in  old  and  adult  dogs  than  in  young 
ones. 

8.  The  verminous  condition  seems  to  be  irrespective  of  race,  sex, 
or  general  habit  of  body. 

9.  Even  when  most  abundant,  this  condition  of  the  blood  does  not 
c«em  to  interfere  with  the  instincts  or  muscular  force  of  the  animal. 

10.  Nor  is  the  constitution  of  the  blood  itself  altered. 

11.  Transfusion  of  verminous  blood,  deprived  of  fibrin,  into 
sound  animals,  was  not  followed  by  any  result.  But, 

12.  When  unaltered  verminous  blood  was  thus  injected,  Filaria 
were  found  living  in  the  animals  experimented  on,  for  more  than  three 
years,  or  until  their  natural  death. 

13.  Filaria,  transfused  with  defibrinated  blood  into  two  rabbits, 
lived  in  the  blood  of  those  animals  for  89  days ;  after  which  time 
none  could  be  found. 

14.  In  a  similar  experiment  with  six  frogs,  two  of  which  already 
had  Filaria  in  their  blood,  the  canine  Filaria  lived  for  eight  days, 
during  the  whole  of  which  time  the  blood-discs  of  the  dog  appeared 
unaltered  among  those  of  the  frog.  On  the  ninth  and  tenth  days  the 
dog's  blood-discs  having  become  changed,  the  Filaria  had  disappeared, 
and  the  frogs  died  of  a  scorbutic  malady  (!). 

15.  Injected  together  with  the  blood  into  the  serous  cavities  or 
cellular  tissue  of  dogs,  in  good  health,  the  Filarice  could  not  live  in 
their  new  domicile. 

16.  A  verminous  dog,  of  one  race,  with  a  female  not  so  affected,  of 
another,  had  offspring  of  which  those  belonging  to  the  paternal  race 
were  verminous,  and  the  others  not. 

17.  When  the  conditions  were  reversed,  so  was  the  result. 

18.  But  the  Filaria  in  the  blood  of  the  descendants  could  not  be 
detected  till  the  dogs  were  five  or  six  months  old. 

The  authors  have  also  succeeded  in  finding  in  the  verminous  blood 
of  a  dog  which  died  in  consequence  of  its  being  fed  exclusively  on 
food  composed  of  gelatine,  large  worms,  visible  to  the  naked  eye. 
They  found  six,  of  which  four  were  females  and  two  males,  and  they 
were  lodged  in  a  large  clot  occupying  the  right  ventricle  of  the  heart. 
The  worms  were  white,  from  0-5  to  0'75  inch  long,  and  from  0'039  to 
0-058  inch  in  diameter.  They  propose  for  this  hematozoon,  the  name 
of  Filaria  papilloma  harnatica  Canis  domestici. 

The  Trkhocephalus  dispar,  or  Long  Thread- Worm,  is  about  an  inch 
and  a  half  or  two  inches  in  length,  the  male  being  smaller  than  the 
female.  The  capillary  portion  makes  about  two-thirds  of  the  whole 
length  of  this  species.  This  worm  is  very  common  in  the  ccecum  and 
large  intestines,  but  does  not  seem  to  occasion  any  inconvenience, 
though  inflammation  of  the  intestinal  follicles  and  fever  has  been 
erroneously  ascribed  to  it.  The  existence  and  history  of  the  following 
entozoon  are  involved  in  a  good  deal  of  mystery.  Spiroptera  Honiinis 
is  the  name  given  to  some  small  intestinal  worms  which  were  sent  to 
Rudolphi,  together  with  some  other  vermiform  bodies  of  an  elongated 
form  and  solid  homogeneous  texture,  which  were  passed  from  the 
bladder  of  a  poor  woman  then  living  in  St.  Sepulchre's  workhouse, 
London.  There  were  also  discharged,  together  with  these  substances, 
numerous  small  granular  bodies,  considered  by  Rudolphi  as  mere 
morbid  concretions,  but  which  subsequent  examinations  have  caused 
to  be  regarded  as  ova.  The  small  nematoid  worms,  which  were  six 
in  number,  and  of  different  sexes,  are  supposed  to  have  been  expelled 
from  the  woman  at  the  same  time  ;  they  were  from  eight  to  ten  lines 
in  length,  slender,  white,  and  elastic ;  the  other  elongatod  bodies 
varied  in  length  from  four  to  eight  inches.  Some  of  the  latter  sub- 
stances and  ova  are  preserved  in  the  Museum  of  the  College  of 
Surgeons ;  but  none  of  the  former  Eatozoa,  denominated  Spiroptera 
Hominis,  are  to  be  found  among  them. 

The  Stron'gylus  <ji<jas  also  inhabits  the  urinary  apparatus.  Before 
Rudolphi's  time  it  was  generally  confounded  with  the  Ascaris  lumbri- 
coides,  to  which  it  bears  some  resemblance.  It  occurs,  though  rarely, 
in  the  substance  of  the  kidneys,  where  it  sometimes  attains  an 
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enormous  size,  having  been  met  with  three  feet  long,  and  half  an  inch 
in  diameter.  The  more  ordinary  dimensions  however  are  about  fifteen 
inches  in  length  and  two  lines  in  thickness.  The  common  colour  ia 
blood-red,  arising  from  the  nature  of  their  food,  as  they  obtain  their 
nourishment  from  the  contents  of  the  renal  vessels  :  they  occasionally 
find  their  way  into  the  bladder,  and  are  discharged  with  the  urine. 
This  entozoon  occurs  much  more  frequently  in  some  animals,  as  the 
dog,  horse,  &c,  than  in  man.  Their  presence  in  the  kidneys  does  not 
seem  to  give  rise  to  any  peculiar  symptoms  differing  from  those  of 
other  renal  diseases. 

The  Ascaris  lumbricoides,  the  Common  Round  Worm  so  frequently 
met  with  in  children,  is  so  well  known  as  to  require  a  very  briel 
notice  here.  It  occurs  in  the  hog  and  the  ox,  as  well  as  in  mau,  and 
chiefly  inhabits  the  small  intestines.  The  male  is  smaller  than  the 
female,  and  much  more  rare ;  it  may  be  distinguished  by  the  end  of 
the  tail  being  curved,  and  terminating  in  an  obtuse  point,  at  the  apex 
of  which  a  small  black  speck  may  be  frequently  observed.  In  the 
female  this  extremity  is  straighter  and  thicker.  The  anus  is  situated 
in  both  sexes  close  to  the  tail.  In  the  female  there  is  generally  a 
constriction  in  the  centre  of  the  body  where  the  organs  of  generation 
are  placed.  This  worm,  when  minutely  examined,  will  be  found  to 
consist  of  integuments,  muscles,  digestive  organs,  genital  apparatus, 
and  a  nervous  system  consisting  of  an  oesophageal  ring  and  a  dorsal 
and  ventral  cord.  It  has  been  supposed  to  feed  on  the  chyle  or 
mucus  in  the  intestines,  and  to  adhere  to  the  coats  of  the  bowels,  but 
on  these  points  there  is  considerable  doubt.  They  are  often  found  in 
great  numbers. 

The  last  human  species  in  this  group  is  the  Ascaris  vermicularis, 
the  Maw- Worm,  Thread- Worm,  or  Ascarides.  It  is  very  minute,  the 
male  seldom  exceeding  two  lines,  and  the  female  five  lines  in  length, 
and  being  proportionally  slender.  Their  colour  is  white  ;  they  are  so 
small  that  there  is  great  difficulty  in  detecting  their  structure,  but 
Rudolphi  says  that  he  has  repeatedly  observed  the  three  tubercles 
round  the  mouth  characteristic  of  the  genus.  Their  abode  is  the 
large  intestines,  particularly  the  rectum,  where  they  sometimes  occui 
in  immense  numbers,  and  occasion  great  irritation. 

We  have  now  enumerated  all  the  genera  of  Entozoa  described  by 
Rudolphi  and  other  entozoologists,  but  before  we  conclude  our 
subject  we  will  say  a  few  words  on  the  Trichina  spiralis  which  we 
have  before  mentioned.  It  is  a  microscopic  parasite,  infesting  the 
muscles  of  the  human  subject  belonging  to  the  voluntary  class,  and 
found  in  greater  numbers  in  those  that  are  superficial  than  in  the 
deep  seated.  Their  nidus  seems  to  be  iu  the  inter-fascicular  cellular 
tissue.  A  portion  of  muscle  affected  by  these  animals  appears  beset 
with  whitish  specks,  which,  if  examined  with  a  microscope,  are  found 
to  be  little  cysts  containing  a  minute  worm  coiled  up.  The  cysts  are 
of  an  elliptical  shape,  and  attenuated  towards  the  extremities  :  their 
length  is  about  ^th  of  an  inch,  and  breadth  jfeth,  By  cutting  off  one 
extremity  of  the  cyst,  the  Trichina  may  be  extracted  entire,  when  it  is 
generally  found  rolled  up  in  two  or  two  and  a  half  spiral  coils. 
Being  straightened  out,  it  will  be  found  to  measure  J,th  of  an  inch  in 
length  and  T')0th  of  an  inch  in  diameter.  From  the  minuteness  of  the 
object  it  is  necessary  to  employ  a  magnifying  power  of  considerable 
intensity  to  examine  it  satisfactorily,  and  from  the  difficulty  of 
managing  the  investigation,  and  the  deceptive  appearances  produced 
under  the  microscope,  it  is  not  easy  to  detect  its  organisation. 
Professor  Owen  never  succeeded  in  discovering  an  intestinal  tube,  or 
cavity,  and  therefore,  as  we  have  stated,  placed  this  entozoon  in  his 
first  group  along  with  the  seminal  animalcules.  ('  Zool.  Trans.,' 
vol.  i. ;  and  '  Zool.  Proceedings,'  February,  1835.)  Dr.  Arthur  Farre 
observed,  by  very  patient  and  minute  observation  with  the  microscope, 
under  favourable  circumstances,  that  it  possesses  an  intestinal  canal 
with  distinct  parietes  ('Med.  Gazette,'  Dec.  1835),  and  upon  this 
ground  it  ought  to  occupy  a  higher  station  among  the  nematoid  or 
intestinal  worms  ;  but  further  researches  are  necessary  before  it  can 
be  stated  with  confidence  in  which  group  this  entozoon  should  be 
placed.  It  seems  that  this  parasitical  affection  of  the  human  body  is 
unconnected  with  age,  sex,  or  any  particular  form  of  disease,  and  it 
appears  that  it  may  exist  without  giving  rise  to  any  debility  of  the 
vital  powers,  or  even  without  interfering  with  the  enjoyment  of 
robust  health.    [See  Supplement  ] 

For  an  account  of  the  diseases  produced  by  Entozoa,  and  their 
remedies,  see  Anthelmintics,  in  Aets  and  Sc.  Div. 

EOCENE.  The  lowest  of  three  great  divisions  of  Tertiary  Strata 
is  thus  termed  by  Sir  Charles  Lyell.    [Tertiary  Strata.] 

EOLIDiE.  [Nudibranchiata.] 

EOLLS.  [Nudibranchiata.] 

EPACRIDA'OEiE,  Epacrids,  a  natural  order  of  Monopetalous  Exo- 
genous Plants,  very  closely  allied  to  Encacea,  with  the  small-leaved 
genera  of  which  they  entirely  agree  in  habit,  and  from  which  they  are 
scarcely  distinguishable  by  any  character  beyond  their  anthers  being 
in  all  cases  one-celled.  Dr.  Brown,  in  foundiug  the  order  in  the  year 
1810,  explained  his  motives  for  doing  so  as  follows  : — "  The  family  of 
Ericea  is  now  so  vast  that  it  seems  to  constitute  a  class  rather  than 
an  order,  of  which  one  part,  although  not  a  very  natural  one,  has 
been  already  separated  by  Jussieu  under  the  separate  name  of  Rhodo- 
dendra,  on  account  of  some  diversity  in  the  structure  of  the  fruit.  I 
therefore  may  be  allowed  to  propose  another  order  (Epacridea),  which 
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is  truly  natural,  although  it  depends  upon  the  single  character  of  the 
unusual  simplicity  of  the  anthers ;  a  character  however  which  is  of 
the  greater  value  as  opposed  to  the  2-celled  anthers  of  Ericece,  which 
are  generally  divided  and  furnished  with  appendages.  The  propriety 
of  the  measure  is  moreover  confirmed  not  only  by  the  number  of 
Epacridece.  large  as  it  is,  but  also  by  their  geographical  disposition ; 
for  all,  as  far  as  we  at  present  know  them,  are  inhabitants  of  Australasia 
or  Polynesia,  countries  in  which  not  more  than  one  or  two  species  of 
Ericece  are  found."    ('Prodr.'  p.  536.) 


Sprengclia  incnrnata. 
1,  a  flower  with  a  calyx  as  long  as  the  5-parted  corolla,  and  several  bracts 
Imbricating  the  base;  2,  an  anther ;  3,  the  stamens  and  ovary. 

The  species  consists  of  shrubs  with  alternate  or  occasionally 
opposite  leaves,  which  are  either  articulated  with  the  stem,  like 
those  of  Ericece,  or  broad  at  the  base  and  half-surrounding  the  stem  in 
a  kind  of  hood  or  sheath.  Their  flowers  are  usually  monopetalous, 
but  as  in  the  order  Ericaceae,  it  is  not  unfrequent  to  find  them  with 
their  corolla  divided  or  divisible  into  several  pieces,  and  therefore 
truly  polypetalous.  The  size  and  colour  of  the  corolla  are  often 
striking,  and  the  species  then  become  exceedingly  showy,  and  are 
favourites  with  gardeners.  None  of  them  are  of  any  particular  use, 
unless  those  are  considered  an  exception  whose  succulent  fruit  is 
eatable,  like  Lissanthe  sapida  and  others,  which  constitute  the 
Australian  cranberries. 

Dr.  Brown  mentions  24  genera  and  144  species  of  this  order  in  his 
work  upon  the  '  New  Holland  Flora.'  Dr.  Lindley,  in  his  '  Vegetable 
Kingdom,'  gives  30  genera  and  320  species. 

EPENDYMA.  [Epithelium.] 

EPERVA,  a  genus  of  Plants  belonging  to  the  natural  order 
Fabaccce.  It  has  four  thick  and  concave  sepals  connected  together 
into  a  permanent  urceolate  tube  at  the  base,  with  the  sides  incumbent, 
the  upper  one  the  broadest.  It  has  but  one  petal,  which  is  roundish, 
fringed,  and  inserted  in  the  middle  of  the  calyx.  There  are  10  stamens, 
which  are  long  thickened  filaments,  rather  villous  at  the  base,  and 
joined  into  a  short  monadelphous  ring.  The  ovary  is  stipitate.  The 
style  long  and  filiform.  The  legume  compressed,  dry,  coriaceous, 
falciform,  2-valved,  1-  to  4-seeded.    When  young  it  is  tomentose. 

E.  falcata  is  a  tree  with  abruptly  pinnate  leaves,  bearing  2  or  3 
pairs  of  ovate  acuminated  shining  leaflets.  The  panicle  is  pendulous 
on  a  long  peduncle,  constantly  composed  of  numerous  distant  racemes. 
It  is  the  Wallaba-Tree  of  Guyana  according  to  Sir  Robert  Schomburgk, 
who  informs  us  that  its  wood  is  deep  red,  frequently  variegated  with 
whitish  streaks,  hard,  heavy,  and  shining,  and  impregnated  with  an 
oily  resin  which  renders  it  very  durable.  The  bark  is  bitter,  and  is 
used  by  the  Arawaak  Indians  as  an  emetic. 

(Lindley,  Vegetable  Kingdom  ;  Don,  Dichlamydeous  Plants.) 
EPHEDRA  (the  Greek  name  of  the  Equisetum,  which  this  genus 
closely  resembles),  a  genus  of  Plants  belonging  to  the  natural  order 
Gnetacece.  The  species  are  dioecious;  the  male  flowers  are  arranged  in 
the  form  of  a  catkin,  having  a  bifid  calyx,  and  7  stamens,  4  of  the 
anthers  of  which  are  inferior,  2  superior;  the  female  flowers  have  a 
quintuple  calyx  2-parted,  2  ovaries,  and  2  seeds  covered  over  by  the 
berried  calyx.  The  species  are  not  numerous,  aud  are  found  in 
Europe,  Asia,  Africa,  and  America.  The  branches  and  flowers  of  the 
Asiatic  species  of  this  genus  were  formerly  kept  in  the  shops  as 
styptics.  The  fruit  is  mucilaginous,  eatable,  subacid,  and  slightly 
pungent. 

E.  distachya  has  the  sheaths  of  the  joints  2-toothed,  blunt,  the 
catkins  2,  opposite,  stalked,  the  peduncles  shorter  than  the  catkins. 
It  is  a  native  of  France  and  some  parts  of  Germany,  and  abounds  in 


the  southern  parts  of  Europe,  and  thence  eastward  to  Persia  and 
India.  The  berries,  which  consist  of  the  fleshy  calyx  covering 
the  ovarium,  ripen  in  July  and  August.  They  have  a  sweetish  taste, 
and  contain  a  mucilaginous  juice. 

E.  monostachya  has  the  sheaths  of  the  joints  the  same  as  the  last, 
but  the  catkins  either  solitary  or  opposite,  and  the  peduncles  longer 
than  the  catkins.  This  plant  is  found  in  Hungary  and  Siberia,  and  in 
these  countries  the  fruit  is  eaten  as  a  great  luxury. 

E.  altissima  has  clustered  catkins  and  spreading  branches,  and  is  a 
native  of  Barbary. 

There  is  an  American  species  found  on  the  borders  of  Lake 
Michigan  in  the  country  of  the  Chippeway  Indians.  It  bears  a  large 
fruit. 

(Burnett,  Outlines  of  Botany  ;  Loudon,  Encyclopedia  of  Plants.) 

EPHE'MERA  (e^ri^pa,  living  for  a  day),  a  genus  of  Neuropterous 
Insects  belonging  to  the  family  of  Subulicornes  of  Latreille.  They 
have  long  soft  tapering  bodies,  terminating  in  two  or  three  long 
setaj.  Their  wings  are  placed  nearly  or  quite  perpendicularly.  Their 
antennse  are  very  small,  aud  3-pointed.  In  the  larva  state  they  live  in 
wet  places  or  under  water,  and  enjoy  an  existence  of  two  or  three 
years ;  but  when  they  attain  their  final  stage  of  metamorphosis  and 
perfect  form,  they  are  among  the  most  fleeting  of  living  creatures, 
existing  often  only  a  few  hours,  and  propagating  their  species  before 
they  die.  In  this  state  they  sometimes  appear  suddenly  in  myriads, 
during  fine  summer  evenings,  by  the  water-side,  where  they  may  be 
seen  flitting  about  and  balancing  themselves  in  the  air,  in  the  manner 
of  gad-flies.    (Westwood,  Introduction  to  Entomology.) 

EPHIALTUS.  [Maiadjs.] 

EPHIPPUS.  [Chjetodon.] 

EPHYRA.  [Acalephje.] 

EPIDENDROM,  an  old  name  for  all  the  Orchidaceous  Plants  which 
grow  upon  the  branches  of  trees,  and  which  are  now  called  Epiphytes. 
[Epiphytes.]  In  its  modern  sense  it  is  restricted  to  a  considerable 
genus  of  the  order  with  the  labellum  united  to  the  column,  aud  four 
pollen-masses  adhering  to  as  many  little  straps  bent  back  upon  them. 
Some  of  them  are  showy  and  interesting,  particularly  E.  Skinneri, 
E.  oncidioides,  E.  cochlcatum,  E.  aromaticum,  E.  bijidum,  and  E.  auro- 
purpureum;  but  many  are  inconspicuous,  and  of  no  importance 
except  to  botanists.  According  to  Sir  R.  Schomburgk  the  expressed 
juice  of  E.  bijidum  is  a  purgative,  taken  in  doses  of  a  table-spoonful 
at  a  time ;  it  is  also  reckoned  in  Tortola  an  anthelmintic  and  diuretic. 

EPIDERMIS  (in  Animals).  [Skin.] 

EPIDERMIS  (in  Plants).    [Bake.  ;  Tissues,  Vegetable.] 

EPIDOTE,  a  Mineral  consisting  of  silica,  alumina,  lime,  iron,  and 
manganese.  It  crystallises  in  right  rhomboidal  prisms,  more  or  less 
modified,  often  with  six  or  more  sides.  It  is  of  a  yellowish-green 
colour,  with  ash-  and  hair-brown.  It  is  translucent  to  opaque. 
Lustre  vitreous,  a  little  pearly ;  often  brilliant  on  the  faces  of  the 
crystals. 

There  are  three  prominent  varieties  of  this  species  :  one  of  a 
yellowish-green  colour  ;  another  called  Zoisite,  of  a  grayish-brown  or 
hair-brown  ;  and  a  third  of  dark  reddish  shades,  which  contains  14 
per  cent,  of  oxide  of  manganese,  and  is  called  Manganese  Epidote. 
Another  variety  of  a  red  colour  is  called  Tkulite.  The  yellowish- 
green  variety  is  often  called  Pistacite.  Bucldanditc  is  an  iron  Epidote. 
The  green  Epidote  has  a  composition  as  follows  : — 


Silica    .       .  ....  37-0 

Alumina   26'6 

Lime   20-0 

Protoxide  of  Iron   13'0 

Protoxide  of  Mansranese       ....  '0 

Water  1*8  ' 

 99-0 


Epidote  occurs  in  crystalline  rocks,  and  also  in  some  sedimentary 
rocks  that  have  been  heated  by  the  passage  of  dykes  of  trap  or 
basalt.  It  has  been  found  principally  in  the  United  States  of 
America. 

(Dana,  Mineralogy.) 

EPILOBIUM,  an  extensive  genus  of  Plants  belonging  to  the 
natural  order  Onagracem.  It  is  composed  of  herbs  with  opposite  or 
alternate  leaves  ;  axillary  or  solitary  flowers,  or  disposed  in  terminal 
spikes,  each  flower  furnished  with  a  bractea  ;  the  corollas  purple,  rose- 
coloured,  or  flesh-coloured.  The  calyx  has  four  sepals  .connected  in  a 
long  tube ;  the  petals  4 ;  stamens  8  ;  the  capsule  linear,  bluntly 
tetragonal,  4-celled,  4-valved,  many-seeded,  and  inseparable  from  the 
calyx  ;  the  seeds  pendulous  and  covered  with  pappus.  About  45 
species  of  this  genus  -have  been  described  :  they  are  natives  of  the 
cooler  parts  and  mountainous  districts  of  Europe,  Asia,  aud  America. 

E.  angustifolium,  Narrow-Leaved  Willow-Herb,  or  French  Willow, 
has  a  creeping  root ;  erect  nearly  simple  stem;  sub-sessile  lanceolate 
undulated  glabrous  leaves,  with  pellucid  veins;  the  flowers  bracteated 
in  spicate  racemes ;  the  style  reflexed,  pilose  at  the  base,  and  shorter 
than  the  stamens.  It  is  found  in  mountains,  woods,  and  meadows,  in 
Europe  and  Siberia.  In  Great  Britain  it  is  found  in  -moist  shady 
places  in  the  north  of  England  and  in  the  south  of  Scotland.  It  has 
crimson  inodorous  flowers,  with  blue  pollen.  It  is  a  very  ornamental 
plant,  and  is  often  introduced  into  gardens;  but  it  requires  great 


631  EPIMEDIUM. 


attention,  as  its  roots  spread  very  rapidly;  and  are  got  rid  of  with 
great  difficulty.  In  Karntchatka  the  pith  of  this  plant  is  dried  and 
boiled,  and  on  being  fermented  is  converted  into  ale  and  vinegar. 
The  young  shoots  are  said  to  be  eatable,  but  the  matured  plant 
possesses  narcotic  properties.  As  this  plant  is  very  common  in  some 
places,  two  or  three  varieties  have  been  observed  and  described. 

E.  hirsutum,  Hairy  Willow-Herb,  or  Codlings-and-Cream,  has 
creeping  roots ;  branched  hairy  stems ;  lower  leaves  opposite,  upper 
ones  alternate,  ovato-lanceolate,  hairy,  toothed,  half  stem-clasping ; 
stigma  4-cleft,  the  segments  deflexed.  This  plant  is  found  in  wet 
places  in  Europe  and  Siberia.  In  Great  Britain  it  is  a  common  plant 
in  ditches,  on  the  margins  of  rivers,  amongst  reeds  and  coarse  grasses. 
The  whole  plant  is  downy  and  clammy.  It  exhales  a  peculiar  acidu- 
lous scent,  which,  from  its  resemblance  to  that  dish,  has  procured  it 
the  name  of  Codlings-and-Cream.  This  scent  is  not  unlike  that  of 
hot  apple-pie. 

The  other  British  species  of  this  genus  are  E.  parviflorum, 

E.  lanceolalum,  E.  montanum,  E.  palustre,  E.  varicgatum,  E.  tetragonuni, 

F.  roseum,  E.  alsinifolium,  and  E.  alpinum. 

Although  this  genus  is  numerous,  the  species  offer  no  great  variety 
of .  character.  •  None  of  them  possess  active  medicinal  properties, 
which  is  a  character  of  the  family  to  which  they  belong  ;  nor  do  they 
yield  secretions  which  render  them  available  as  food  for  man  or  beast. 
All  of  them  are  ornamental  plants,  and  may  be  introduced  into  gardens. 
They  require  little  care  in  their  cultivation,  as  they  will  grow  in  any 
common  garden  soil,  and  may  be  easily  propagated  by  sowing  the  seed 
or  by  dividing  the  roots. 

EPIME'DIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Berberacea;  or  Berbcridece.  It  has  a  calyx  of  4  deciduous  sepals  ; 
4  petals ;  4  cup-shaped  nectaries  ;  the  capsule  pod-like,  many-seeded. 
The  species  are  herbs  with  creeping  perennial  roots  and  annual  stems. 

K  alpinum,  Alpine  Barrcnwort,  has  no  root-leaves,  and  the  leaves 
of  the  stem  twice  ternate.  It  is  a  native  of  France  and  other  parts 
of  Europe  in  sub-alpine  coppices  and  woods.  It  has  been  found 
growing  in  Great  Britain  in  Cumberland  and  Yorkshire,  but  Mr. 
Babington  remarks  that  it  has  very  slender  claims  to  be  considered  a 
native  of  England  or  Scotland.  The  flowers  are  red,  with  yellow 
nectaries.  The  stem  is  about  four  inches  high.  Its  somewhat  bitter 
leaves  were  formerly  regarded  as  sudorific  and  alexipharmic. 

E.  pinnatum  is  a  native  of  Persia,  and  E.  hexandrvM  of  the  north- 
west of  America.  The  first  species  is  easily  cultivated,  and  will 
grow  in  any  common  garden  soil,  and  may  be  propagated  by  dividing 
the  root. 

(Babington,  Manual  of  British  Botany.) 

EPIPACTIS,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidaceai  or  Orchidew,  and  to  the  tribe  Limodorea;  or  Arethusca;. 
It  has  the  perianth  patent,  the  lip  interrupted,  the  basal  division 
concave,  the  terminal  one  larger,  with  two  projecting  plates  at  its 
base  above ;  the  stigma  nearly  square ;  the  rostellum  short,  termi- 
nated by  a  globose  appendage ;  the  anthers  terminal,  erect,  sessile, 
2-celled,  the  cells  without  septa ;  the  column  short ;  the  germen 
straight  on  a  twisted  stalk.  There  are  two  species  of  this  genus 
found  wild  in  Great  Britain. 

E.  latifolia  has  ovate  clasping  leaves,  the  lower  bracts  longer  than 
the  flowers,  the  terminal  division  of  the  lip  entire,  with  a  minute 
point.  Babington  observes  that  there  are  four  or  more  very  different 
plants  included  under  this  species  inhabiting  various  parts  of  Great 
Britain.  These  are  : — 1.  E.  latifolia,  with  the  terminal  division  of 
the  lip  roundish,  cordate,  obtuse,  with  a  small  recurved  point. 
2.  E.  media,  with  the  terminal  division  of  the  lip  triangular-cordate, 
acute,  as  long  as  the  lanceolate  sepals  and  petals.  3.  E.  purpurata, 
with  the  terminal  division  of  the  lip  triangular-cordate,  acute,  shorter 
than  the  ovate-lanceolate  sepals  and  petals.  4.  E.  ovalis,  with  the 
terminal  division  of  the  lip  transversely  oval  and  acute. 

E.  palustris  has  lanceolate  leaves,  bracts  shorter  than  the  somewhat 
drooping  flowers,  the  terminal  division  of  the  lip  roundish,  obtuse, 
creuate,  as  long  as  the  perianth.  It  is  found  in  Great  Britain  in  moist 
places,  and  is  not  a  rare  plant. 

These  plants  will  thrive  in  the  borders  on  common  garden  soil,  and 
will  also  grow  in  pots  with  a  mixture  of  loam  and  peat ;  they  require 
but  little  water  when  not  vegetating,  and  may  be  propagated  by 
division  of  the  roots. 

(Babington,  Manual  of  British  Botany  j  Loudon,  Encyclopaedia  of 
Plants.) 

EPIPHE'GUS  (from  irrl,  upon,  and  <pny6s,  the  beech,  because  the 
plant  is  parasitical  on  the  roots  of  the  beech),  a  genus  of  Plants 
belonging  to  the  natural  order  Orobanchacece.  It  has  the  sterile 
flowers  perfect,  and  the  fertile  flowers  imperfect ;  the  calyx  short, 
4-toothed  ;  the  perfect  corolla  2-lipped ;  the  upper  lip  emarginate,  the 
lower  3-toothed  ;  the  imperfect  corolla  slender,  4-toothed,  deciduous  ; 
the  stamens  as  long  as  the  corolla ;  the  filaments  smooth ;  the  anthers 
2-lobed,  acute  at  the  base,  valveless,  dehiscent  in  the  middle;  the 
stigma  capitate,  and  somewhat  emarginate ;  the  capsule  gibbous  com- 
pressed, half  2-valved  with  four  diverging  placentae.  There  is  but 
one  species,  E.  Virgin  iana.  It  is  found  parasitical  on  the  roots  of 
beech-trees  in  the  southern  states  of  the  American  Union,  where  it  is 
called  Beech-Drops.  It  is  the  Orobanche  Viryiiuana  of  Linntcus.  It 
is  a  smooth  fleshy  branching  plant,  growing  from  6  to  18  inches  high, 


EPIPHYTES.  682 


and  clothed  with  small  scales  instead  of  leaves.  The  corolla  is  purple 
streaked  with  white.  The  capsule  dilates  after  it  opens  into  the 
shape  of  a  cup.  There  is  in  North  America  a  quack  medicine  called 
'  Martin's  Cancer  Powder,'  which  consists  of  equal  parts  of  this  plant 
and  white  arsenic.  It  is  said  by  some  writers  to  have  a  beneficial 
effect.  (Lindley,  Flora  Mcdica;  Don,  jDichlamydeous  Plants.) 
EPIPHLEUM.  [Baek.] 

EPIPHYLLOSPERMOUS  PLANTS,  so  called  by  the  old  botanists 
because  they  bore  their  seed  upon  the  back  of  their  leaves.  They 
are  what  have  more  recently  been  called  Dorsiferous  Ferns.  [Filices.] 

EPIPHYTES  are  plants  found  growing  upon  other  vegetables, 
adhering  to  their  bark,  and  rooting  among  the  scanty  soil  that  occupies 
their  surface,  in  which  respect  they  are  distinguished  from  parasitical 
plants,  which,  like  Mistletoe  and  the  various  species  of  Loranthus, 
strike  thtir  abortive  root-s  into  the  wood,  and  flourish  upon  the  sap 
of  the  individual  to  which  they  attach  themselves.  In  this  sense  of 
the  word,  Mosses,  Lichens,  Ferns,  and  plants  of  many  other  families,  are 
Epiphytes ;  but  as  in  this  country  at  the  present  day  the  word  is 
principally  employed  with  reference  to  those  Orchidaccce  which  grow 
upon  trees,  it  is  to  plants  of  that  description  that  we  propose  to  devote 
the  present  article. 

It  had  long  been  known,  from  the  reports  of  travellers,  that  Orchi- 
daceous Epiphytes  were  plants  of  extremely  curious  organisation,  and 
that  great  numbers  were  also  remarkable  for  the  singular  beauty  and 
fragrauce  of  their  flowers  ;  but  when  imported  into  this  country,  their 
habits  were  found  to  be  so  unlike  those  of  other  plants,  that  no 
gardener  could  succeed  in  keeping  them  even  alive  for  any  considerable 
time,  except  in  a  very  few  instances ;  and  it  was  not  till  about  the 
year  1820  that  the  real  method  of  managing  them  successfully  began 
to  be  understood.  About  that  time  Mr.  Cattley  and  Dr.  Lindley 
began  to  direct  their  attention  to  the  subject  with  some  success. 
Since  that  period  the  difficulties  of  cultivating  Orchidaceous  Plants 
have  been  gradually  disappearing,  and  at  the  present  day  they  may  be 
said  to  be  almost  entirely  overcome ;  so  that  in  the  gardens  of  the 
Duke  of  Devonshire  at  Chats  worth,  of  Mr.  Bateman  at  Knypersley, 
of  Lord  Fitzwilliam  at  Wentworth,  of  Mr.  Harrison  of  Liverpool,  and 
of  many  other  amateurs,  they  have  acquired  a  beauty  quite  unknown 
to  them  in  a  wild  state.  Species  which  in  their  native  woods  yield  no 
more  than  two  or  three  of  their  curious  blossoms  in  a  cluster  have 
been  found  to  produce  from  nine  to  between  twenty  and  thirty,  and 
the  whole  order  has  in  short  been  found  willing  to  submit  to  domes- 
tication with  as  much  advantage  as  has  ever  attended  roses,  hyacinths, 
tulips,  or  dahlias — those  well  known  flowers  which  we  have  from  time 
to  time  reclaimed  from  their  wild  habits,  and  by  the  arts  of  cultivation 
invested  with  a  splendour  of  appearance  that  never  could  have  beeii 
anticipated  from  their  original  appearance  in  a  savage  state.  Previously 
to  the  year  1820  it  is  doubtful  whether  any  garden  in  England  could 
at  any  one  time  have  produced  twenty  species  of  these  plants,  but 
since  that  period  more  than  a  thousand  have  been  successfully  pre- 
served in  the  collections  of  the  Messrs.  Loddiges,  Rollisson,  Knight, 
and  other  nurserymen  near  London. 

We  do  not  propose  in  this  place  to  give  any  botanical  account  of 
these  curious  plants.  For  such  particulars  we  refer  to  the  article  on 
Orchidace/E.  Upon  the  present  occasion  we  shall  confine  ourselves 
to  an  account  of  their  natural  habits,  and  of  those  methods  of  culti- 
vation which  appear  to  have  met  with  so  much  success.  In  preparing 
the  following  account,  we  depend  in  part  upon  our  own  experience, 
in  part  upon  the  information  contained  in  the  writings  of  botanical 
travellers,  and  in  part  upon  the  useful  communications  which  within 
the  few  last  years  have  been  made  to  the  current  horticultural 
publications,  especially  the  '  Transactions  of  the  Horticultural  Society ' 
and  the  '  Gardeners'  Chronicle.' 

Orchidaceous  Epiphytes  grow  naturally  upon  trees  in  the  recesses 
of  tropical  forests.  They  establish  themselves  upon  the  branches, 
and  either  vegetate  amidst  masses  of  decayed  vegetable  and  animal 
matter,  or  cling  by  their  long  succulent  grasping  roota  to  the  naked 
branches  of  trees,  from  which  and  the  humid  atmosphere  together 
they  exclusively  derive  their  food.  It  appears  from  the  testimony  of 
Mr.  Henchman  that  they  are  never  found  upon  dead  erect  trees  in 
forests ;  but  if  upon  dead  wood  at  all,  then  only  upon  fallen  trunks, 
which,  from  their  situation  near  the  ground,  are  constantly  damp. 
Such  situations  are  however  said  to  be  by  no  means  favourable  to 
their  growth.  They  will  also  flourish  upon  rocks  and  stones  in  hot 
and  damp  climates.  Mr.  W.  Harrison  of  Bio  Janeiro  is  said,  by  one 
of  the  Horticultural  Society's  collectors  who  visited  him,  to  have 
cultivated  with  the  most  perfect  success  above  seventy  species  upon  a 
wall  in  his  garden  at  Boto  Fogo. 

AYe  even  see  some  of  them  germinate  and  grow  most  luxuriently 
in  damp  places,  in  the  stove,  upon  the  sides  of  the  garden-pot*,  and 
among  gravel ;  some  genera,  such  as  Brasavola,  are  even  reported  to 
prefer  stones;  and  Dr.  Wallich  found  them  in  all  cases  growing 
equally  well  in  Nepaul  upon  trees  and  stones,  provided  the  latter  had 
a  certain  quantity  of  mould  and  moss  adhering  to  them.  In  the 
botanic  garden  at  Calcutta  they  are  said  to  be  cultivated  with  success 
in  raised  beds  of  solid  brickwork,  =n  contrived  as  to  insure  a  perfect 
drainage ;  the  soil  being  rich  vegetable  matter  mixed  with  at  least 
two-thirds  small  pebbles,  and  covered  with  a  dense  layer  of  moss.  A 
certain  quantity  of  shade  seems,  in  many  cases,  essential  to  theui, 
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thur  natural  situation  being  in  forests,  or  among  the  branches  of 
growing  trees.  In  Brazil  numbers  of  them  occupy  damp  woods  and 
rich  valleys,  among  vegetation  of  the  most  luxuriant  description,  by 
which  they  are  embowered.  Reinwardt  describes  others  as  inhabiting 
in  great  abundance  those  deep  shady  gloomy  forests  which  form  the 
lower  zone  of  vegetation  in  Java,  where  the  air  is  heavy  and  damp 
with  vapours  that  cannot  ascend,  and  where  the  thickness  of  the 
vegetation  is  really  frightful ;  where,  in  short,  heat,  moisture,  and  a 
most  extraordinarily  deep  aud  rich  vegetable  soil  combine  to  produce 
wood  of  a  fungus-like  softness  and  an  inconceivable  abundance  of 
Twining  Plants  and  Epiphytes.  In  those  forests  more  especially 
where  huge  fig-trees  constitute  the  principal  part  of  the  timber, 
intermingled  with  the  most  tropical  forms  of  vegetation,  such  as 
S/crculiacca;  Sapindacccr,  and  Artocarpacccr,  tufts  of  Orchidaceous 
Plants  abound,  in  company  with  Aracece,  Acanthaccce,  and  Zingi- 
beracece. 

In  Nepaul  Dr.  Wallich  states  that  Orchidaceous  Epiphytes  grow  in 
company  with  Ferns  ;  and  the  thicker  the  forest,  the  more  stately  the 
trees,  the  richer  and  blacker  the  natural  soil,  the  more  profuse  the 
Orctiidacew  and  Ferns  upon  them.  There  they  flourish  by  the  sides 
of  dripping  springs,  in  deep  shady  recesses,  in  inconceivable  quantity, 
and  with  an  astonishing  degree  of  luxuriance.  It  would  however  be 
a  great  error  to  suppose  that  it  is  only  in  very  shady  places  that 
Orcbidaceous  Epiphytes  appear.  On  the  contrary,  it  is  probable  that 
the  cases  just  cited  are  extreme,  and  that  they  more  commonly  prefer 
situations  where  the  broken  rays  of  the  sun  can  readily  reach  them. 
Mr.  John  Henchman  states  ('  Gardeners'  Mag.,'  ii.  139)  that  ho  has 
observed  in  Demerara  "  That  Orchidacca:  appear  to  rejoice  in  a  light 
situation  and  a  free  circulation  of  the  atmosphere;  but  are  decidedly 
adverse,  with  few  exceptions,  to  exposure  to  the  intense  rays  of  the 
sun.  We  may  except  from  this  remark  Oncidium  luridum,  the 
Catasetums,  and  a  fine  pseudo-bulb  found  on  the  Spanish  Main  (which 
I  suppose  to  be  an  Epidendrum),  which  seem  not  only  to  exist,  but  to 
rejoice,  in  exposure  to  the  sun."  Mr.  Bateman  also  found,  from  the 
report  of  his  collector,  Colley,  that  the  situations  in  which  they  are 
most  usually  seen  are  those  parts  of  a  forest  where  old  and  broken 
wood  occurs,  or  on  the  skirts  of  savannas.  These  savannas  are  large 
open  breaks  in  the  woods,  covered  with  fine  white  sand,  which  has 
at  night  the  appearance  of  snow.  They  contain  also  many  low  and 
stunted  bushes.  The  Orchidaccce  seem  to  like  an  airy  and  exposed 
dwelling-place ;  being  found  on  the  more  prominent  parts  of  a  tree, 
and  not  in  the  shade,  as  is  generally  supposed.  Mr.  Colley  only  found 
in  one  instance  an  Orchidaceous  Plant  in  the  heart  of  a  forest,  and 
this  was  growing  on  the  prostrate  trunk  of  a  tree  so  rotten  as  to  fall 
to  pieces  when  pressed  with  the  foot.    ('  Oard.  Mag.,'  ii.  4.) 

This  quite  corresponds  with  the  statements  of  travellers  in  Brazil, 
who  speak  of  their  occuring  most  abundantly  in  open  glades  of  the 
forests,  and  071  the  faces  of  naked  rocks,  or  on  shaded  banks,  although 
they  are  also  met  with  "  in  sombre  glades  where  heated  vapours  are 
incessantly  circulating." 

Where  the  climate  suits  them,  they  are  sometimes  prodigiously 
numerous.  Descourtilz,  in  his  manuscripts,  speaks  of  a  whole  tree 
being  overrun  with  a  single  species;  and  Henchman  also  assures  us  that 
in  Demerara  masses  of  Oncidinn  allissimum  and  Maxillaria  Parlceri 
are  to  be  seen,  which  would  defy  any  attempt  at  intrusion  ;  on  the 
Spanish  Main  he  saw  the  Epiphyte  commonly  called  the  Spread- 
Eagle,  clasping  enormous  trees,  and  covering  them  from  top  to  bot- 
tom ;  and  he  also  met  with  two  or  three  species,  supposed  to  be 
Maxillarias,  which  were  growing  with  uncommon  vigour.  "  But,"  he 
adds,  "  with  the  above  exceptions,  I  have  not  found  Orchidacca;  grow- 
ing in  such  quantities  as  it  has  been  reported  they  do ;  often,  as  Mr. 
Bateman  justly  observes,  single  specimens  only  are  to  be  obtained. 
This  cannot  be  more  strongly  illustrated  than  in  the  case  of  a  beauti- 
ful Oncidium,  which  I  was  happy  enough  to  meet  with  on  the  Spanish 
Main ;  its  leaves  are  nearly  six  inches  in  width,  of  a  very  firm  tex- 
ture, and  possessing  an  uncommonly  strong  nerve  ;  and  though  the 
plant,  judging  from  the  remains  of  the  original  stem,  which  had 
gradually  decayed  as  the  plant  progressed,  must  have  occupied  its 
station  for  nearly  half  a  century,  yet  I  searched  the  neighbourhood 
in  vain  for  another  specimen,  nor  did  I  see  another  plant  of  it  on  the 
Main." 

This  altogether  corresponds  with  what  we  know  of  such  plants  in 
other  countries,  and  with  the  general  habit  of  the  whole  order,  which 
is  extremely  local  in  the  majority  of  cases.  Upon  comparing  the 
Orchidaceous  Plants  of  Java,  of  Ceylon,  and  of  the  Birmcse  country, 
it  is  quite  extraordinary  how  few  species  those  countries  possess  in 
common ;  and  the  quantities  of  species  found  exclusively  in  every 
large  collection  are  a  corroboration  of  the  same  fact.  Mr.  Bateman 
assures  us  that  in  Guyana  "  a  river  may  be  ascended  for  twenty  miles 
without  an  Orchidaceous  Plant  being  seen  ;  while,  on  a  sudden  turn 
of  the  stream,  every  tree  becomes  covered  with  them  :  yet  they  do 
not  appear  to  have  a  favourite  aspect ;  for  on  some  of  the  rivers 
which  Mr.  Colley  visited  he  found  them  exclusively  on  the  northern 
exposure,  while  on  others  they  occupied  the  southern.''  The  part  of 
the  tree  on  which  they  are  principally  found  is  as  uncertain  as  their 
station.  It  is  said  that  they  love  the  loftiest  branches,  and  are  hardly 
found  near  the  bottom,  and  M.  Descourtilz  confirms  this  statement 
by  describing  some  of  them  as  swinging  in  the  ah1  from  tho  top  of 
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the  old  patriarchs  of  the  forest,  or  exposed  to  all  the  violence  of 
storms  in  the  most  exposed  situations.  But  Mr.  Henchman  asserts 
that  in  Demerara  at  least  they  "  do  not  grow  in  such  high  situations 
upon  trees  as  is  generally  supposed.  Twenty  or  twenty-five  feet  is 
tho  greatest  height,  with  few  exceptions,  at  which  I  have  seen  them 
growing.  Some  of  the  bulbless  Epidendrums,  the  Spread-Eagle  Plant, 
and  Oncidium  papilio,  attain  a  much  greater  height.  The  other  On- 
cidiums  I  have  not  seen  growing  above  seven  feet  or  eight  feet  from  the 
ground,  and  generally  on  some  of  the  small  closely  interwoven  branches, 
and  not  on  the  stem  or  main  branches  of  the  tree.  The  various 
species  of  Gongora,  Coryanlhcs,  and  Rodriguczia,  are,  almost  without 
exception,  found  in  the  same  position ;  while,  again,  the  genera 
Maxillaria,  Fcrnandcsia,  Epidendrum,  Ceratochilus,  Cattleya,  Zygope- 
talon,  Brassavola,  Ornithidium,  Camaridium  Plcurothallis,  Brassia, 
Ornithocephalus,  Trizeuxis,  Catasetum,  and  many  other  genera  supposed 
to  be  new,  I  have  found  always  attached  to  the  trunk  or  strong  limbs 
of  the  tree,  which  they  clasp  with  surprising  tenacity.  It  may  be 
also  observed  that  rough  and  soft  barked  trees  are  favourite  habitats 
of  Orchidaccce.  The  Calabash-Tree,  which  has  a  peculiarly  soft  and 
woolly  bark,  often  possesses  many  of  the  more  minute  species. 
Indeed,  I  sent  home  pieces  of  the  Calabash-Tree,  about  a  foot  long, 
on  some  of  which  were  six  and  on  others  seven  distinct  species  of 
Orchidaccce." 

A  high  mean  temperature  throughout  the  year,  and  a  climate  either 
constantly  humid  or  at  least  periodically  so,  are  also  atmospheric 
elements  eminently  favourable  to  the  production  of  these  plants.  All 
those  species  which  simply  exist  clinging  by  their  roots  to  the  branches 
of  growing  trees,  and  probably  others  also,  must  necessarily  derive 
their  nourishment  in  a  great  measure,  if  not  entirely,  from  the 
moisture,  in  a  very  elastic  state,  that  surrounds  them.  And  although 
nature  seems  in  general  to  have  provided  for  the  scantiness  of  their 
food  by  the  construction  of  them  with  a  cuticle  only  capable  of  parting 
by  slow  degrees  with  the  fluid  they  receive  by  their  roots,  yet  it  is 
obviously  requisite  that  they  should  be  so  situated  as  to  be  within 
reach  of  an  abundant  supply,  not  only  at  the  time  when  they  are 
growing,  but  also  at  all  other  times  to  a  certain  extent.  Hence  we 
find  that  the  hottest  countries  if  dry,  and  the  dampest  if  cold,  are 
destitute  of  them  ;  while  there  is  no  instance  of  a  country  both  hot 
and  damp  in  which  they  are  not  plentiful.  For  example,  in  Africa 
they  are  unknown  in  its  sandy  deserts  and  parched  atmosphere, 
notwithstanding  the  high  temperature  of  that  part  of  the  world ; 
yet  they  abound  in  Sierra  Leone,  where  the  climate  is  damp ;  and 
even  at  the  Cape  of  Good  Hope  they  occur  not  unsparingly  in  all  that 
jungly  district  to  the  eastward  of  the  Cape  Town  to  which  the  name 
of  Outniqualand  is  applied. 

In  the  West  India  Islands  they  exist  in  great  quantities,  particularly 
in  Jamaica  and  Trinidad ;  not  however  so  much  on  the  coast  as  upon 
the  lower  ranges  of  hills.  This  is  in  conformity  with  their  habits 
elsewhere  :  in  these  islands  the  air  of  the  level  of  the  sea  is  dry,  while 
that  of  the  mountains  is  humid.  Captain  Sabine  found  the  air  of  the 
level  of  the  sea  at  Trinidad  indicate  5°  of  dryness,  and  that  of  Jamaica 
7°;  while  the  atmosphere  was  saturated  with  humidity  in  the  first 
of  these  islands  at  1060  feet  above  the  level  of  the  sea,  and  in  the 
second  at  an  elevation  of  4080  feet.  At  Rio  Janeiro  the  mean 
temperature  is  74°  3',  and  much  higher  inland;  the  woods  are  so 
damp  that  it  is  difficult  to  dry  plants ;  and  in  such  situations  multi- 
tudes of  Orchidaceous  Epiphytes  spring  up.  But  in  the  immediate 
vicinity  of  Buenos  Ayres,  where  the  mean  temperature  is  67°  6'  and 
the  air  dry,  they  are  unknown  ;  and  in  the  high  dry  land  of  Mendoza, 
where  the  aridity  is  still  greater,  the  whole  order  disappears,  with  the 
exception  of  a  single  species.  On  the  west  coast  of  South  America, 
as  high  as  Lower  Peru,  Orchidaceous  Epiphytes  are  unknown ;  a 
circumstance  which  is  not  surprising  when  we  consider  the  effect  of 
the  currents  setting  round  Cape  Horn,  which  bring  the  mean  tempe- 
rature of  even  Lower  Peru  itself  down  to  60°  at  night,  and  how  arid 
the  whole  of  that  region  is  with  the  exception  of  a  few  valleys.  No 
country  however  exhibits  in  a  more  striking  manner  than  India  the 
necessity  of  a  hot  and  damp  climate  for  the  production  of  Orchidaceous 
Epiphytes.  In  the  Malayan  Archipelago,  the  mean  temperature  of 
which  is  estimated  at  between  77°  and  78°  and  is  very  damp,  they  are 
found  in  profusion.  In  Nepaul  it  is  upon  the  sides  of  the  lower 
mountains  that  they  occur,  where  they  vegetate  amongst  clouds  and 
constant  showers ;  while  on  the  continent  of  India  they  are  almost 
unknown,  their  place  being  occupied  by  pai'asitical  Loranthi.  The 
traveller  finds  himself  in  the  morning  on  the  dry  plains  of  Hindustan, 
where  the  mean  temperature  is  80°,  and  where  all  the  trees  are 
destitute  of  Orchidaccce  ;  and  at  noon  he  is  at  the  foot  of  the  first 
range  of  the  Nepaulesc  hills,  where  every  tree  teems  with  that  class 
of  plants.  There  are  however  places  on  the  continent  of  India  where 
they  are  not  less  numerous  than  in  Nepaul ;  at  the  postuaries  of  the 
Ganges,  the  Brahmaputra,  the  Irawaddi,  and  the  rivers  of  Martaban, 
they  exist  in  vast  quantities ;  but  all  these  stations  are  excessively 
damp.  In  the  Botanic  Garden  at  Calcutta  they  grow  most  vigorously 
during  the  rainy  season,  but  in  the  fiercely  hot  season,  which  begins 
in  March  aud  lasts  till  the  10th  of  June,  they  perish  notwithstanding 
all  the  care  they  receive.  Madagascar  and  Mauritius  offer  similar 
evidence  to  the  same  effect.  . 

While  however  these  statements  are  applicable  to  a  very  large 
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rart  of  Orchidaceous  Epiphytes,  there  are  some  striking  exceptions 
that  require  to  be  pointed  out,  both  with  regard  to  atmospheric 
moisture  and  to  the  temperature  requisite  for  their  production. 

Mr.  Allan  Cunningham  has  shown  in  the  '  Botanical  Register,'  fol. 
1699,  that  in  Australia  there  are  three  of  these  plants  which  require 
a  very  dry  atmosphere,  and  it  is  probable  that  others  exist  in  other 
countries.  "  These  are  Dendrobium  cemulum,  Brown,  an  Epiphyte 
uniformly  found  upon  the  rugged  trunk  of  Eucalyptus  resinifera,  or 
Iron-Bark,  in  the  open  very  dry  forest  grounds  of  the  older  colony  at 
Port  Jackson  ;  Cymbidium  canaliculatum,  Brown,  which  of  late  years 
has  been  observed  beyond  the  tropic  both  at  Moreton  Bay  and  still 
farther  to  the  southward  at  Hunter's  River,  growing  upon  the  prin- 
cipal'limbs  of  several  of  the  Eucalypti  in  the  dry  open  shadeless  forest. 
These  two  Epiphytes  flourish  most  luxuriantly  in  an  extremely  dry 
atmosphere,  and  flower  usually  in  the  summer  season  in  their  native 
wilds,  the  high  temperature  of  which  is  oftentimes  greatly  increased 
by  the  blighting  hot  winds  which  not  unfrequehtly  prevail  at  that 
period  from  the  north-west.  The  third  is  Dendrobium  undulatum  of 
Mr.  Brown,  a  handsome  species,  originally  discovered  by  Sir  Joseph 
Banks  at  Bustard  Bay,  and  which  has  been  lately  found  on  barren 
hills  naturally  clear  of  timber  upon  the  banks  of  the  Brisbane  River 
at  Moreton  Bay,  where  the  plant  forms  tufts  on  bare  rocks  exposed 
to  the  full  heat  of  the  sun,  which  during  nine  months  of  the  year  is 
very  considerable  on  that  part  of  the  coast." 

In  many  cases  a  much  lower  temperature  than  that  hitherto  spoken 
of  is  natural  to  these  plants,  and  there  are  some  instances  where  they 
are  naturally  accustomed  to  rigorous  weather.  In  America  their 
favourite  station,  according  to  Humboldt,  is  in  the  gorges  of  the 
Andes  of  Mexico,  New  Granada,  Quito,  and  Peru,  where  the  air  is 
mild  and  humid,  and  the  mean  temperature  is  63°  to  67°  Fahr.  (17°  to 
19°  Cent.).  In  these  localities  they  are  so  abundant  that,  according 
oo  the  authors  of  the  '  Flora  Peruviana,'  above  1000  species  might  be 
found  in  Tarma,  Huanuco,  and  Xauxa  alone.  It  is  therefore  not 
surprising  that  one  species,  Epidendrum  conopseum,  should  advance  as 
far  to  the  northward  as  the  rice  climate  of  Florida,  where  it  grows 
on  the  bark  of  Magnolia  r/lauca  ;  nor  that  others  should  be  found  in 
the  damp  maritime  parts  of  the  government  of  Buenos  Ayres.  But  it 
is  more  remarkable  that  an  Oncidium  nubigenum  should  occur  at  the 
neightof  14,000  feet  on  the  mountains  of  Peru,  and  that  other  species 
should,  upon  the  authority  of  M.  Descourtilz,  be  able  to  bear  without 
difficulty  the  cold  glacial  winds  of  the  high  serras  of  Brazil.  The 
same  peculiarities  occur  in  the  eastern  world.  Reinwardt  speaks  of 
great  quantities  of  Orchidacea:  in  the  Storax  and  Laurel  woods  of 
J ava,  growing  along  with  Nepenthes,  Rhododendrons,  Magnolias,  and 
Oaks,  in  a  zone  of  vegetation  whose  lower  limit  is  3000  feet  above 
the  sea.  Dendrobium  mobile,  Renanthera  coccinea,  and  some  others, 
bear  the  periodical  cold  of  Canton,  where  it  occasionally  freezes; 
Dendrobium  catenatum  and  D.  moniliforme  occur  hi  Japan  as  far  north 
as  37°  or  38°,  or  the  parallel  of  Lisbon,  and  are  periodically  subject 
to  a  very  low  temperature ;  and  Dr.  Royle  met  with  the  deciduous 
Ccdogynes  and  Dendrobiwnx  alpcjlre  on  the  Himalaya  Mountains  at  the 
height  of  7500  feet,  where  snow  sometimes  lies  in  winter  for  a  week 
or  more.  To  the  southward  they  not  only  occur  in  the  latitude  of 
Port  Jackson,  where  the  mean  temperature  does  not  exceed  66°  6', 
but  even  in  much  higher  latitudes.  The  beautiful  little  Gunnia 
Australia  grows  on  the  branches  of  shrubs  in  Emu  Bay,  in  Van 
Diemen's  Land,  in  about  41°  S.  lat. ;  and  Earina  mucronata  extends  to 
45°  45'  S.  lat.,  in  "  the  very  permanently  damp  woods  which  clothe 
the  shores  of  Dusky  Bay  in  New  Zealand,"  where  it  was  originally 
observed  by  Forster  in  Cook's  second  voyage,  and  where  it  has  since 
been  met  with  by  Mr.  Cunningham,  whose  words  we  quote. 

Such  are  the  more  important  data  that  we  possess  to  guide  us  in 
the  cultivation  of  Orchidaceous  Epiphytes ;  the  result  of  which  is, 
that  they  are  kept  in  this  country  in  stoves  the  air  of  which  is  main- 
tained in  a  state  of  constant  moisture,  and  at  a  temperature  varying 
from  56°  to  90°  or  more.  The  requisite  uniformity  of  their  atmosphere 
is  provided  for  by  keeping  the  houses  but  little  ventilated,  and  the 
glass  of  the  roof  well  puttied  at  the  junction  of  the  squares.  Shade 
is  secured  either  by  moveable  laths  or  by  a  screen  of  netting  or  coarse 
canvass,  or  by  some  such  contrivance ;  some  even  grow  their  plants 
in  a  house  exposed  only  to  the  north,  but  it  does  not  appear  that 
this  plan  is  a  good  one ;  for  it  is  an  object  not  only  to  exclude  excessive 
light,  but  also  to  be  able  to  admit  it  if  requisite,  and  this  cannot 
happen  in  a  hothouse  with  a  northern  aspect. 

The  soil  in  which  the  plants  are  made  to  grow  is  peat  or  some  other 
kind  of  decayed  vegetable  matter,  thoroughly  drained,  and  yet  so 
compact  as  not  to  be  liable  to  become  dry  by  excessive  loss  of  water. 
In  many  cases  it  is  found  advantageous  to  make  the  plants  grow  upon 
the  apex  of  a  truncated  cone  of  eai'th  rising  several  inches  above  the 
rim  of  the  pot.  Certain  kinds  are  suspended  in  baskets,  or  in  frames 
so  contrived  as  to  be  filled  with  moss  and  decayed  vegetable  mould 
rammed  in  very  tight ;  and  provided  that  precaution  is  attended  to, 
the  caulescent  drooping  species,  especially  Dendrobiums  and  Vanda- 
like  plants,  thrive  admirably  ;  but  in  general  it  is  found  most  advisable 
to  plant  in  earth  in  common  garden-pots.  Attempts  have  been  made 
to  grow  some  species  on  decayed  dead  wood,  but  they  are  generally 
abandoned  now  ;  nor  have  the  trials  to  cultivate  them  on  the  branches 
of  living  trees  hitherto  proved  more  successful.    The  orange-tree  was 


employed  for  this  purpose  by  Mr.  Lance  with  great  success  in  Surinam, 
but  in  the  hothouse  it  does  not  appear  to  suit  them. 

By  attending  to  the  natural  habits  of  these  plants,  and  observing 
the  precautions  just  pointed  out,  the  management  of  Orchidaceous 
Epiphytes  has  been  brought  quite  within  the  skill  of  any  good 
gardener.  There  are  however  two  or  three  capital  points  about  which 
cultivators  entertain  great  difference  of  opinion. 

The  first  is  temperature.  Some  allow  the  thermometer  to  rise  to 
100°  and  higher  in  a  summer's  day,  and  never  suffer  it  to  fall  below 
65° ;  the  consequence  of  which  is,  that  their  houses  are  so  unpleasant 
that  few  persons  can  visit  them  to  inspect  the  beautiful  objects  they 
contain.  Others  keep  the  temperature  of  even  midsummer  down  to 
80°  at  the  most,  and  permit  the  minimum  heat  to  be  low  in  proportion; 
their  houses  are  consequently  cool  and  pleasant  at  all  times.  If  we 
mast  admit  that  the  first  practice  is  eminently  successful  with  some, 
so  is  the  other  most  assuredly  so  with  others  ;  and  we  entertain  no 
doubt  that  in  the  end  it  will  be  the  only  method  followed. 

The  second  question  is  the  amount  of  moisture.  Some  form  water- 
tanks  in  their  houses,  the  evaporation  from  the  surface  of  which  keeps 
the  air  continually  at  the  point  of  saturation  ;  others  simply  keep 
the  air  sensibly  moist  by  syringing  or  similar  devices :  the  first  is 
accompanied  by  a  high,  the  latter  by  a  moderate,  temperature ;  in 
this  case  also  we  incline  to  believe  that  the  latter  practice  is  the  best. 
The  fact  is  that  it  may  be  reasonably  doubted  whether  it  is  right 
always  to  follow  nature  literally  in  what  we  suppose  to  be  her  practice, 
and  whether  we  ought  not  rather  to  adapt  the  management  of  our 
plants  to  the  new  and  artificial  condition  under  which  they  are  placed. 
Keeping  plants  in  a  state  of  constant  excitement  by  exposure  to  an 
excessive  climate  is  a  certain  means  of  weakening  them  in  the  long 
run,  and  may  be  compared  to  keeping  an  animal  always  awake.  It 
may  be  very  true  that  this  may  seem  to  happen  in  nature  ;  but  does 
it  really  happen  ?  Is  it  not  probable  that  the  long  diurnal  darkness 
of  a  tropical  situation  may  be  intended  as  a  compensation  for  the  high 
excitement  of  daylight  ?  and  are  not  we,  with  eighteen  hours'  daylight 
in  summer,  in  an  essentially  different  position  from  what  Orchidaceous 
Epiphytes  from  equinoctial  regions  are  exposed  to  in  a  wild  state  ? 
Moreover,  it  can  hardly  be  doubted  that  a  moderate  temperature  is  suffi- 
cient for  them,  even  if  they  can  be  made  to  bear  an  excessive  climate. 

The  third  unsettled  point  is  of  another  nature.  In  our  hothouses 
we  often  maintain  a  high  temperature  all  the  year  round,  keeping 
our  stove-plants  growing  from  January  to  December.  In  nature  this 
hardly  ever  happens.  If  a  country  has  no  winter  it  has  its  diy 
season,  during  which  plants  become  more  or  less  torpid.  This  is 
quite  the  case  in  all  the  countries  inhabited  by  Orchidaceous 
Epiphytes,  with  the  exception  of  some  of  the  temperate  parts  of 
Mexico,  where  the  climate  is  equal  and  mild.  Should  we  not  there- 
fore give  such  plants,  when  cultivated,  a  similar  period  of  repose  ? 
About  this  the  opinions  of  cultivators  are  so  much  divided  that  we 
cannot  say  on  which  side  the  majority  of  votes  would  go.  Mr.  Bate- 
man  calls  attention  to  the  fact,  in  his  account  of  Colley's  mission  to 
Guyana.  "  In  consequence,"  he  says,  "  of  the  unexampled  length  of 
the  dry  season,  scarcely  an  orchidaceous  plant  was  seen  in  flower,  or 
a  pseudo-bulb  which  had  not  lost  its  leaves.  When  however  the 
rains  had  commenced,  that  is,  in  the  month  of  July,  the  Orchidacea: 
were  pushing  rapidly  into  flower,  as  were  also'  some  of  those  collected 
by  Mr.  Colley,  which  reached  this  country  in  as  dry  and  shrivelled  a 
state  as  Dutch  bulbs  usually  come  over  in.  This  may  afford  a  hint 
for  their  cultivation." 

And  Henchman,  in  like  manner,  urges  the  circumstance  upon  the 
consideration  of  gardeners  :— 

"  The  atmospheric  changes,"  he  says,  "  are  very  great  in  tropical 
climates ;  and  as  I  consider  that  Orchidacea:  derive  their  main  support 
directly  from  the  atmosphere,  I  think  too  much  attention  cannot  be 
paid  to  the  various  changes  by  which  they  are  in  their  natural  state 
liable  to  be  affected.  One  of  the  principal  objects  kept  in  view  by 
growers  of  Orchidacea:  appears  to  be  the  keeping  up  a  regular  heat  in 
the  stove.  Nothing  can  be  more  contrary  to  nature  ;  for  iu  the  tropics, 
to  a  sultry  day,  with  the  thermometer  standing  at  from  85°  to  95°, 
succeeds  a  cool  night  and  a  cold  morning,  the  thermometer  falling  to 
60°  or  55° ;  effecting  in  twenty-four  hours  a  change  of  temperature  of 
from  20  to  30  degrees.  During  the  dry  season,  periods  of  two,  three, 
and  often  extending  to  five  or  six  months,  the  whole  nourishment 
derived  by  the  Orchidacece  must  be  communicated  through  the  agency 
of  the  tree  to  which  they  are  attached,  or  from  the  atmospheric 
moisture  which  is  the  effect  of  the  action  of  the  sun  upon  the  dew 
which  has  fallen  during  the  night  and  morning;  for  the  situations 
generally  occupied  by  Orchidacea:  preclude  the  possibility  of  the  dew 
reaching  them  in  its  descent ;  and  slight  though  the  moisture  be 
which  is  communicated  through  these  channels  to  Orchidacea:,  it  is 
nevertheless  sufficient  to  retain  the  vital  principle  in  the  pseudo- 
bulb,  though  not  sufficient  to  rouse  it  into  action.  The  dry  season 
then  appears  to  act  upon  Orchidacece  on  much  the  same  principle  as 
our  winter  acts  upon  our  trees,  &c.  It  is  for  them  a  period  of  rest ; 
and  the  pseudo-bulbs  having  been  well  ripened  are  ready,  when  the 
wet  season  has  given  them  a  sufficient  stimulus,  to  push  forth 
luxuriantly  both  leaves  and  flowers."  Nevertheless  some  of  our 
best  gardeners  object  to  the  plan  of  periodical  resting ;  and,  it  must 
be  added,  appear  to  succeed  without  attending  to  it, 
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So  far  as  the  opinion  of  the  writer  of  this  article  is  of  any  value,  it 
13  rather  iu  favour  of  the  system  of  resting  these  plants  for  three  or 
four  months  annually  by  lowering  the  temperature  to  60°  or  there- 
abouts, and  diminishing  the  moisture  very  considerably ;  indeed  in 
regard  to  Caiasetum,  Cycnoches,  Phaius,  Blctia,  Geodorum,  and  some 
others  with  deciduous  leaves,  there  is  no  doubt  that  the  plan  is  indis- 
pensable ;  and  it  would  probably  be  equally  advantageous  with  respect 
to  all  the  kinds  with  fleshy  stems  or  pseudo-bulbs ;  but  how  far  it 
may  suit  caulescent  species  with  the  habit  of  Vanda  and  Aerides  can 
only  be  ascertained  by  direct  experiment. 

EPISTILBITE,  a  Mineral  occurring"  massive  with  attached 
crystals.  The  primary  form  is  a  right  rhombic  prism.  The  cleavage 
parallel  to  the  short  diagonal  of  the  prism.  Colour  white.  Streak 
white.  Fracture  uneven.  Hardness  4'0  to  4-5.  Lustre  vitreous. 
Transparent,  translucent.  Specific  gravity  2'20  to  2'25.  It  is  found 
on  Faroe  Islands  and  in  Iceland.  The  analysis  of  the  Iceland  mineral 
by  Rose  is  as  follows: — Silica,  58'59;  alumina,  17'52  ;  lime,  7'56  ; 
soda,  1-78;  water,  14-98. 

EPITHELIUM.  As  on  the  external  surface  of  the  animal  body 
there  is  covering  over  all  a  delicate  layer  of  cells  which  is  called 
Epidermis,  so  over  the  internal  surface  of  the  body  there  is  found  a 
layer  of  cells  which  are  called  Epithelial  Cells,  or  Epithelium.  The 
epidermal  and  epithelial  cells  are  homologues,  and  are  so  many  modi- 
fications of  a  similar  general  arrangement. 

The  functions  of  the  epithelial  cells  vary  according  to  the  surfaces 
on  which  they  are  placed.  They  differ  from  the  epidermal  cells  in 
being  generally  moist  from  the  positions  in  which  they  are  placed.  The 
cells  of  the  epithelium  performing,  as  they  do,  the  most  remarkable 
part  of  the  functions  of  the  organs  of  which  they  form  a  part,  vary 
much  in  form  and  size.  In  all  cases  they  are  soft,  contain  a  nucleus, 
and  are  in  shape  rounded,  polygonal,  fusiform,  or  conical.  Sometimes 
they  occur  in  one  layer,  sometimes  in  several.  Iu  some  instances  they 
are  supplied  with  cilia.  The  following  is  Kolliker's  arrangement  of 
the  epithelial  cells  : — 

a.  Epithelium  in  a  single  Stratum. 

1.  With  rounded  polygonal  cells.  This,  called  Pavement  Epithelium 
(Fig.  A),  presents  only  a  single  layer.  It  exists  as  an  investment  of 
the  true  serous  membranes,  of  most  synovial  membranes,  of  the 
cerebral  ventricles  (ependyma),  of  the  membrane  of  Demours,  of  the 
back  of  the  iris,  and  of  the  inner  surface  of  the  choroid  (pigment 
layer)  of  the  capsule  of  the  lens  and  of  the  retina,  of  the  internal 
ear,  of  the  endocardium  of  the  veins,  of  many  glandular  vesicles  and 
canals,  and  of  the  interlobular  ducts  of  the  liver. 

2.  With  fusiform  superficially  united  cells.  This  is  called  Fusiform 
Epithelium,  and  is  found  in  the  arteries  and  many  veins. 

3.  With  cylindrical  cells.  This  is  the  Cylindrical  Epithelium.  (Fig.B.) 
It  is  found  in  the  intestinal  tubes  in  Lieberkiihn's  glands,  in  the  excre- 
tory ducts  of  the  gastric  glands,  as  well  as  of  aJl  the  other  glands  which 
open  into  the  intestine,  also  of  the  lacteal  and  lachrymal  and  other  glands. 


4.  With  cylindrical  or  conical  ciliated  cells.  This  is  the  Ciliated 
Cylinder  Epithelium.  (Fig.  C.)  It  is  found  on  the  finest  bronchiae,  in 
the  nasal  cavities,  on  the  inner  surface  of  the  membrana  tympani,  in 
the  Eustachian  tube,  in  the  uterus,  and  in  the  Fallopian  tubes. 

5.  With  rounded  ciliated  cells.  This  is  simple  Ciliated  Pavement 
Epithelium,  and  occurs  in  the  cerebral  cavity  of  the  embryo. 

5.  Epithelium  in  many  Layers. 

1.  With  cylindrical  or  rounded  cells  below,  rounded  polygonal, 
more  or  less  flattened  cells  above.  This  is  called  Laminated  Pave- 
ment Epithelium.  It  occurs  in  the  mouth,  the  lower  half  of  the 
pharynx,  the  oesophagus,  the  lachrymal  canals,  the  conjunctiva,  the 
tympanio  cavity,  the  bladder,  the  reproductive  passages,  the  kidneys, 
and  certain  synovial  membranes. 

2.  With  rounded  cells  below,  more  elongated  ones  in  the  middle, 
and  ciliated  conical  ones  above.  This  is  called  Laminated  Ciliary 
Epithelium.  It  occurs  in  the  larjmx,  trachea,  and  larger  bronchia?,  in 
the  nasal  cavity,  in  the  lachrymal  sac  and  duct,  and  the  upper  half  of 
the  pharynx. 


In  many  instances  these  forms  of  Epithelium  pass  into  each  other, 
where  they  are  placed  upon  the  same  surface. 

The  functions  performed  by  the  Epithelium  are  various.  In  tho 
instances  where  the  cells  are  supplied  with  cilia,  their  object  seem3 
to  be  to  give  movement  to  the  fluids  secreted  upon  their  surfaces. 
[Cilia.]  Those  placed  on  mucous  membranes  elaborate  the  protective 
mucus  which  covers  these  organs.  In  the  case  of  those  cells  which 
are  prolonged  into  the  follicles  and  tubuli  of  which  glandular  struc- 
ture is  essentially  composed,  they  are  the  real  organs  of  secretion. 
[Secretion.]  They  separate  from  the  blood,  as  the  materials  of  their 
nutrition,  the  peculiar  products  elaborated  by  the  gland  of  which  they 
form  a  part,  and  by  their  death  and  decay  these  products  are  set  free 
to  perform  their  work  in  the  system.  Even  the  cells  in  which  the 
spermatozoa  are  developed  for  the  fertilisation  of  the  ova  are  produced 
upon  the  surfaces  of  the  tubes  or  follicles  of  the  spermatic  glands. 

(Kolliker,  Manual  of  Human  Histology,  translated  by  Busk  and 
Huxley  ;  Carpenter,  Principles  of  Physiology.) 

EPITHEMIA.  [DlATOMACE.E.] 

EPOMIS.  [CHL^ENins.] 
EPOMOPHORUS.  [Cheiroptera.] 

EPSOMITE,  Native  Sulphate  of  Magnesia.  It  occurs  massive, 
botryoidal,  and  reniform,  on  the  surface  of  other  bodies,  and  in 
solution  in  sea  and  mineral  waters.  Colour  white.  Streak  white. 
Structure  fibrous,  sometimes  earthy.  Brittle.  Taste  bitter  aud 
saline.  Found  originally  in  a  spring  at  Epsom.  It  forms  a  large 
bed  near  Arequipa  in  Peru,  and  is  often  in  fine  crystals  and  silky 
fibres. 

EQUIDIE,  a  family  of  Animals  to  which  the  Horse  belongs.  They 
have  but  a  single  finger  or  toe  terminating  each  extremity  ;  and  this 
finger  or  toe  is  incased  in  a  horny-hoof,  or  shoe.  But  though  the 
Equidic  possess  but  one  well-developed  toe,  thera  are  on  each  side  of 
the  metacarpus  and  metatarsus  two  small  rudimentary  processes 
which  represent  two  lateral  toes.  The  following  is  the  form  of 
dentition  : — • 

Incisors,—:  canines,  1—3:  ;  molars,  - — -=42. 
6  1—1  6—6 

Various  fabulous  species  of  these  animals  are  recorded  in  the 
descriptions  and  figures  of  some  authors ;  such  as  the  Bisulcated 
Horse  with  a  mane  extending  the  whole  length  of  the  animal  from 
head  to  tail,  and  figured  by  Jonston  as  the  ^Ethiopisch  Pferd  (Equus 
yElhiopicus).  The  Wald-Esel  is  figured  by  the  same  author  with  a 
unicorn-like  horn  in  the  midst  of  its  forehead.  These  may  be  classed 
with  the  figures  of  monstrous  horses  collected  by  Aldrovandus,  a 
horse  with  a  human  head  and  face  for  example,  and  another  with 
hands  by  way  of  anterior  extremities,  which  as  he  says,  according  to 
Suetonius,  belonged  to  Julius  Crcsar,  and  would  suffer  no  one  else 
to  mount  him  : — "  Cains  Julius  Caesar  utebatur  equo  insigni  pedibus 
prope  humanis,  et  in  modum  digitorum  imgulis  fissis,"  &c.  This 
last  was  probably  a  case  of  malformation  of  the  hoof;  but  the 
painter  has  given  the  animal  two  human  hands,  with  four  fingers 
and  a  thumb  on  each,  and  nails  tp  match. 

Linnaeus,  in  his  last  edition  of  the  '  Systema  Naturfc'  (12th),  left 
the  Horse  (Equus)  among  his  Bclluce  (the  sixth  order  of  Mammalia 
in  his  arrangement),  in  company  with  the  genera  Hippopotamus,  Sus, 
and  Rhinoceros.    His  genus  Equus  consists  of  the  following  species  : 

Caballus,  E.  Asinus,  and  E.  Zebra,  and  is  thus  defined  by  him  : — 
Incisor  teeth  (dentes  primores)  six  above  erecto-parallel,  six  below 
more  prominent;  cauiues  (laniarii)  solitary,  included,  remote  on 
each  side.    Feet  with  an  undivided  hoof. 

Gmelin,  in  his  edition  of  the  'Systema  Naturte '  (13th),  added  to 
the  above  definition,  '  Teats  two,  inguinal,'  and  divided  the  genus 
into  two  sections — 1,  species  with  bisulcated  feet ;  2,  species  with 
solidungulous  feet.  The  first  section  consists  of  one  species  only,  E. 
bisidcus,  the  'Equus  pedibus  bisulcis, '  Molin.,  'Hist.  Nat.  ChiL' 
This  was  most  probably  a  Llama.  The  second  section  embraces 
the  following  species:  —  Equus  Caballus,  E.  Hcmionus,  E.  Asinus, 
E.  Zebra,  and  E.  Quagga. 

Cuvier  places  the  Solipedes  at  the  end  of  his  Mammiferous 
Pachyderms,  aud  makes  this  family  to  consist  of  only  one  genus, 
Equus,  with  the  following  species  : —  Caballus,  Hemionus,  Asinus, 
Zebra,  Quagga,  and  Montanus. 

Dr.  Gray,  in  his  '  Revision  of  the  Family  Equidse '  ('  Zool.  Journ.,' 
vol.  i),  observes  that  the  older  authors  speak  of  the-  Horse,  Mule, 
Onager,  Ass,  and  Zebra,  the  last  of  which  they  generally  describe  as 
having  the  body  (corpus)  striped  with  black,  brown,  and  white 
bauds,  three  inches  broad,  but  take  no  notice  of  the  colour  of  its 
legs;  but  in  Jonston's  figure  they  are  distinctly  banded.  After 
referring  to  the  other  figures  in  Jonston  and  to  Molina's  Gnemel,  or 
Huemul,  Equus  bisidcus  of  Gmelin,  which,  if  it  exists,  Dr.  Gray  considers 
to  be  probably  a  species  of  Llama  (Auchenia),  he  notices  the  figures 
in  Edwards's  '  Gleanings ' — the  species  recorded  by  Linnaeus,  Pallas, 
and  Burchell, — the  Quagga  sent  by  Captain  Gordon  from  the  Cape  to 
Amsterdam,  where  it  was  first  described  and  figured  from  his  drawing 
in  the  Dutch  edition  of  Buffon,  and  afterwards  in  the  supplement  of 
the  French  editions;  and  L'Ane  Isabelle  of  Le  Vaillant.  Wifcl 
regard  to  the  last,  which  is  described  as  being  of  a  plain  Isabella 
colour  without  any  band,  Dr.  Gray  observes,  that  nobody  since  Le 


.so  EQUID^E. 


Vaillant's  time,  as  far  as  he  can  learn,  has  mentioned  it,  and  he  asks 
whether  it  may  not  be  an  albino  variety  of  the  Zebra  or  Quagga,  as 
the  ass  is  sometimes  found  of  yellowish-white,  without  any  cross,  in 
its  domesticated  state. 

Dr.  Gray  thus  defines  the  family  of  Equidce : — "  This  family  (which  is 
distinguished  from  all  other  animals  by  its  undivided  hoof,  formed  of 
the  two  anterior  toes  soldered  together,  its  simple  stomach,  and  its 
female  having  the  teat  placed  on  the  pubes)  may  be  divided  into 
two  very  distinct  types  of  form ;  the  one,  the  Asses  and  the  Zebras, 
which  are  always  whitish  and  more  or  less  banded  with  blackish- 
brown,  and  always  have  a  distinct  dorsal  line,  the  tail  only  bristly  at 
the  end,  and  have  warts  only  on  the  arms  and  none  on  the  hind  legs  ; 
and  the  true  Horses  which  are  not  banded,  have  no  dorsal  line,  are 
furnished  with  warts  on  their  arms  and  legs,  and  have  long  hair  on 
the  tail,  from  its  insertion  to  its  extremity."  He  further  proceeds 
with  his  definition  thus:  "Equidce;  Solidungulce  Antiquoruin, 
Cuvier,  &c.    Genus  Equus,  Linnams  : — 

Dentes  incisores,— ;  canine  (mares),  ^    ^  ;  molars,  - — -=40. 
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Pedes  ungula  indivisa."  Dr.  Gray  then  divides  the  family  into  two 
genera,  namely  :  1.  Equus,  consisting  of  the  Common  Horse  and  its 
varieties,  Equus  Caballus  ;  2.  Asiaus,  embracing  the  following  species  : 
1.  E.  Hemionus ;  2.  E.  vulgaris  (and  its  varieties);  3.  E.  Quagga;  4. 
E.  Burchellii ;  5.  E.  Zebra. 

M.  Lesson  states  that  the  Solipedes,  or  Equidce,  of  Gray,  comprise 
only  the  genus  Equus,  which  Dr.  Gray  has  proposed  to  advance  to 
the  rank  of  a  family  under  that  name,  comprising  the  genera  Equus 
and  Asinus  ;  but,  adds  M.  Lesson,  there  is  nothing  to  induce  us  to 
admit  a  division  which  reposes  only  on  superficial  characters. 

Mr.  Bell  is  of  a  different  opinion,  and  in  his  '  British  Quadrupeds ' 
follows  Dr.  Gray  in  considering  the  Ass  as  belonging  to  a  distinct 
genus  from  the  Horse,  and  he  adopts  Dr.  Gray's  family-name  Equidce. 
Mr.  Bell  makes  the  following  remarks  on  the  character  of  the  Ass 
and  its  nearest  congeners  as  compared  with  those  of  the  Horse,  upon 
which  it  had  been  thought  necessary  to  establish  them  as  distinct 
genera  in  the  family.  After  admitting  the  truth  of  the  observation 
that,  in  the  absence  of  any  knowledge  of  the  original  condition  of  the 
Horse,  the  question  can  only  be  considered  with  reference  to  the 
characters  of  a  domesticated  and  probably  much  altered  race,  he 
reminds  the  reader,  nevertheless,  that  as  the  distinctions  upon  which 
the  division  in  question  is  founded  are  structural,  there  is  less  danger 
of  error  than  if  they  had  teen  only  those  of  colour  or  of  general 
form,  and  thus  proceeds  :  "  The  character  of  the  tail  is  one  of  the 
most  striking  points  upon  which  this  distinction  rests.  In  the  horse, 
the  whole  of  this  part  is  covered  with  long  hair,  totally  concealing 
its  actual  form ;  whilst  in  the  whole  of  the  others,  the  ass,  the  zebra, 
the  quagga,  the  dzigtai,  &c,  it  is  only  clothed  with  long  hair  towards 
the  extremity.  The  mane  of  the  horse  also  is  long  and  flowing  ;  that 
of  all  the  other  species'is  short  and  upright.  In  the  former  animal, 
the  hinder  as  well  as  the  fore  legs  are  furnished  with  those  warty 
callosities,  which  in  the  others,  without  exception,  are  found  only  on 
the  fore  legs.  Waiving  some  other  particulars  of  minor  importance, 
there  is  one  character  which,  if  not  in  itself  to  be  considered  of  primary 
value,  is  yet  interesting,  and  not  unimportant  as  a  collateral 
distinction :  I  mean  the  general  tendency  of  the  coloration  and 
marking  in  the  two  forms.  In  the  horse's  coat  there  is  an  obvious 
disposition  to  the  formation  of  small  round  spots  of  a  different 
shade  or  hue  from  that  of  the  ground,  and  this  is  the  case  whether 
the  general  colour  be  black,  chestnut,  or  gray  ;  in  the  genus  Asinus, 
on  the  contrary,  the  markings  are  invariably  disposed  in  stripes. 
The  zebra,  the  quagga,  and  the  mountain  zebra  are  examples  too 
familiar  to  require  more  than  this  allusion  ;  and  in  the  common  ass, 
not  only  is  the  same  tendency  evinced  by  the  cross-mark  on  the 
shoulders,  but  in  the  young  ass  there  are  frequently  observed  some 
obscure  darkish  bands  on  the  legs.  These  tendencies  to  a  peculiar 
character  of  coloration  and  marking  are  well  worthy  of  especial 
notice  in  the  Mammalia,  among  which  will  be  found  numerous 
instances  bearing  upon  the  distinction  of  approximating  forms.  In 
birds  and  insects  it  is  still  more  general  and  striking,  and  has  always 
attracted  the  attention  of  naturalists  ;  but  in  the  present  class  it  has 
certainly  been  too  much  overlooked." 

Geographical  Distribution  of  the  Equidce. — Although  the  Horse, 
the  Ass,  and  the  Mule,  are  now  spread  over  the  whole  face  of  the 
civilised  earth,  and  although  the  Horse  is  found  wild,  or  rather  has 
reverted  to  a  wild  state,  in  both  the  New  and  the  Old  AVorld,  there 
can  be  no  doubt  that  the  form  which  we  are  now  considering  was 
originally  entirely  confined  to  the  latter  portion  of  the  globe,  where 
the  truly  wild  species  of  the  family,  the  Zebra,  the  Quagga,  &c.  are 
still  to  be  found  in  all  their  native  freedom.  And  this  leads  us  to 
consider  the  time  and  the  place  where  the  Horse  was  first  subdued 
by  the  powerful  hand  of  man.  Mr.  Bell,  who  appeals  to  the  sacred 
scriptures  in  proof  that  the  Horse  is  of  eastern  origin,  is  of  opinion, 
from  the  same  authority,  that  the  Egyptians  were  probably  the  first 
who  broke  the  proud  spirit  of  this  noble  animal,  and  reduced  it  to 
obedience  and  servitude.  The  books  of  Genesis  and  Exodus  abound 
with  passages  which  prove  that  the  Horse  had  been  long  under  the 
dominion  of  man  at  the  date  of  the  events  then  recorded.    It  was 
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expressly  prohibited  (Deut.,  xvii.  16)  that  the  king  should  multiply 
horses  to  himself,  or  should  cause  the  people  to  return  to  Egypt,  to 
the  end  that  he  should  multiply  horses.  Solomon  however  does  not 
seem  to  have  regarded  this  prohibition,  for  his  stables  were  filled 
with  these  noble  animals;  he  had  40,000  stalls  of  horses  for  his 
chariots,  and  12,000  horsemen.    (1  Kings,  iv.  26.) 

The  grand  description  in  Job  (xxxix.  19-25)  is  familiar  to  most, 
but  Egypt  (1  Kings,  x.  28),  and  not  Arabia,  seems  to  have  been  the 
source "  whence  Solomon's  supplies  were  obtained.  In  very  early 
Egyptian  monuments  the  horse  is  seen  in  battle,  and  under  circum- 
stances which  denote  long  subjugation  and  experienced  training. 

It  seems  to  be  quite  clear  that  the  wild  horses  of  Tartary  are  as 
much  the  descendants  of  a  domesticated  race  as  the  wild  horses  of 
America,  whose  ancestors  were  introduced  by  the  Spaniards ;  nor 
have  we  any  evidence  to  show  the  time  when  the  horse  existed  in  a 
primitive  state  of  nature. 

The  Equidce  form  two  genera — Equus  and  Asinus ;  the  species 
however  freely  breed  together  in  confinement,  but  the  produce  is 
almost  always,  if  not  always,  barren. 

Equus  has  the  tail  covered  with  long  hair  to  the  base,  the  fore  and 
hind  legs  with  a  wart  (sallenders)  on  the  inner  side.  The  fur  is  dap- 
pled, that  is,  marked  with  round  pale  spots,  having  a  dark  net-like 
ground. 

E.  Caballus,  the  Horse,  is  brown,  gray,  or  black,  with  roundish  pale 
spots. 

The  following  are  the  synonyms  and  varieties  of  this  species  given 
by  Dr.  Gray  in  the  '  Catalogue  of  the  British  Museum  : ' — Equus 
antiquorum  (Gesner).  Equus  Caballus  (Linnaeus ;  F.  Cuvier;  Fischer; 
Gray).  Equus,  Equa  (Pliny).  Horse  (Pennant).  Generous  Horse 
(Pennant).  Cheval  (Buffon ;  Cuvier).  Pferd  (Redinger).  Ross 
(Schrank).  The  Horse  (Youatt).  The  Tarpau  Wild  Horse,  primeval 
bay  stock  (H.  Smith).  The  Andalusian  Horse  (H.  Smith).  South 
American  Horse  (H.  Smith).  The  Parameros  of  Peru  (H.  Smith). 
Mexican  Horse  and  Seminole  Horse  (H.  Smith).  Feral  Horses  of 
America  (H.  Smith).  The  Arabian  Horse  (Bewick ;  Low ;  Smith). 
The  Race-Horse  (Bewick;  Low).  English  Race-Horse  (Smith). 
Hunter  (Bewick).  The  Old  Irish  Hunter  (Low).  The  Connamara 
Horse  (Low).  Black  Horse  (Bewick).  The  Old  English  Black  Horse 
(Low).  The  Cleveland  Bay  Horse  (Low).  The  Suffolk  Punch  (Low). 
The  Clydesdale  Breed  (Low).  Old  English  Road-Horse  (Bewick). 
Common  Cart-Horse  (Bewick).  Improved  Cart-Horse  (Bewick).  The 
Barb  of  Morocco  (H.  Smith).  The  Bornou  (white)  Race  of  Africa  (H. 
Smith).  The  Dongola  (black)  Race  (H.  Smith).  The  Turkish  Race 
(H.  Smith).  The  Persian  Race  (H.  Smith).  The  Toorkee  Races 
(H.  Smith).  The  East  Indian  Races  (H.  Smith).  The  New  Holland 
Horse  (H.  Smith).  The  Transylvanian  Horse  (H.  Smith).  The  Mol- 
davian Horse  (H.  Smith).  The  Greek  Horse  (H.  Smith).  The  Spanish 
Horse  (H.  Smith).  Cheval  d'Islande — var.,  Islandicus  (Quoy  and 
Gaim.  ;  Lesson).  Equus  Mongolicus  (Lesson).  Thibet  Horse  (Hodg- 
son). Cheval  a  Port  Frisses — E.  frisius  (F.  Cuvier).  Equus  Caballus 
frisius  (Lesson).  Villous  Horse — primeval  of  the  white  stock  (H. 
Smith).  The  White  or  Gray  Horse  (H.  Smith) ;  Marengo, — •'  Bona- 
parte's Arab.'  The  Crisp-Haired  Horse — primeval  of  the  black  stock 
(H.  Smith).  The  Black  Horse— the  English  Draught-Horse  (H.  Smith). 
The  Dun  or  Tan  Horse  (H.  Smith).  The  Decussated  Horse,  or  the 
Eelback  Dun  Horse  of  Ukraine  (H.  Smith).  The  Myautzee,  or  the 
Pied  Horse  of  China  (H.  Smith).  The  Bhooteahs  Ponies  (H.  Smith). 
The  Pickarrow  Ponies  (H.  Smith).  The  Yaboos  of  Afl'ghanistan 
Ponies  (H.  Smith).  The  Hungarian  Horse,  with  slit  nostrils  (H. 
Smith).  The  Common.  Bashkir  Horse  (H.  Smith).  The  Morea 
Ponies  (H.  Smith).  The  Swedish  and  Norwegian  Ponies  (H.  Smith). 
The  Shetland  Ponies  (H.  Smith).  The  Galloway  (H.  Smith).  The 
Dartmoor  and  Exmoor  Pony  (H.  Smith).  Sardinian  Wild  Horse 
(H.  Smith).  The  Tatto,  or  the  East  Indian  Pony  (H.  Smith).  Tuttoo, 
or  Mahratta  Pony  (Sykes) ;  sedulously  propagated  in  the  Deccan  : 
much  used  to  transport  luggage,  and  very  vicious. — Sykes.  Tattoo, 
or  Hack  Pony  of  Calcutta  (Hardwick).  The  Tangum  Piebald  or 
Skewbald  Horse — Equus  varius  (H.  Smith).  The  Tangum,  or  Tang- 
hans — primeval  Piebald  Stock  of  Thibet  (H.  Smith).  Skewbald  of 
Achin  in  Sumatra  (H.  Smith).  Tangham  of  China  (Hodgson).  Tang- 
ham  of  Lhassa  (Hodgson).  Tangham  of  Gyanche  (Hodgson).  Hubstee 
of  Deo  Dharma  (Hodgson).  The  Koomrah,  or  Equus  kippangus 
(H.  Smith).  The  Koomrah — Equus  Lalisi  (H.  Smith).  Hippargus 
(Oppian).  Boryes  (Herodotus).  Bourra  of  Koldagi  (Riippell) ; 
Northern  Africa :  not  gregarious.  The  Kuda  or  Saran  Horse  (H. 
Smith).  The  Javan  Horse  (H.  Smith).  The  Tamboro  or  Birma 
Horse  (H.  Smith).  Horse  with  a  curled  moustache  on  the  upper  lip, 
of  Asiatic  Russia  (Pallas).  Horse  covered  with  curled  woolly  hah,  of 
Asiatic  Russia  (Falk. ;  Pallas).  Naked  Horse  of  a  beautiful  form,  of 
Asiatic  Russia  (Pallas).  The  Ai-gamaki  of  Bocharia— a  white  horse 
with  very  close,  minute,  orbicular,  brown  spots,  of  Asiatic  Russia 
(Pallas). 

It  is  questionable  as  to  whether  there  exist  at  the  present  day  any 
truly  wild  horses  or  descendants  of  an  originally  wild  stock.  Dr.  Gray 
observes  that  the  figure  of  the  Wild  Horse,  as  given  by  Ginelin,  vury 
much  resembles  the  ponies  left  at  liberty  on  the  commons  of  Cornwall 
and  mountains  of  Scotland;  and  it  appears  very  doubtful  if  these 
animals  are  not  rather  to  be  considered  as  domestic  horses  wLiut  ^avc 
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escaped  and  become  deteriorated.  This  is  not  the  case  with  the  wild 
horses  which  are  found  on  the  rich  prairies  of  America,  which  retain 
the  size  and  form  of  the  well-bred  horse.  In  many  parts  of  the  world 
the  Horse  is  found  in  a  semi-wild  condition.  It  was  introduced  by  the 
French  into  the  Falkland  Islands  in  1764,  and  since  that  time  they  have 
greatly  increased.  The  horses  in  these  islands  are  always  found  on  the 
eastern  side  of  East  Falkland,  although  there  is  no  natural  boundary; 
and  that  part  of  the  island  is  not  more  fertile  than  the  rest.  The  pre- 
dominant colours  of  these  horses  are  roan  and  iron-gray.  Mr.  Darwin 
says  they  are  rather  small-sized,  but  are  generally  in  good  condition.  In 
South  America  the  Horse  was  first  landed  at  Buenos  Ayres  in  1537,  and 
the  colony  being  for  a  time  deserted,  it  ran  wild.  In  1580,  forty-three 
years  after,  they  were  found  wild  at  the  Straits  of  Magellan.  On  the 
Pampas  they  now  abound  in  prodigious  numbers.  The  Guachos,  a 
semi-civilised  race  of  meu,  live  amidst  these  horses.  They  early  learn 
to  capture  and  ride  them,  and  a  Guacho  is  seldom  off  the  back  of  his 
horse.  It  is  said  that  they  can  capture  and  break  in  one  of  these  wild 
horses  in  the  course  of  an  hour.  \  The  flesh  serves  them  also  as  an 
article  of  food.  The  hides  are  preserved  and  sold.  With  the  horses 
are  also  herds  of  wild  oxen.  The  numbers  of  these  animals  may  be 
judged  of  from  the  fact  that  in  a  period  of  five  years,  from  1833 
to  1842,  Monte  Video  and  Buenos  Ayres  yielded  annually  about 
90,000,000  lbs.  of  oxen  and  horses'  hides,  and  9,500,000  lbs.  of  horse- 
hair. The  Horse  is  now  found  over  the  whole  continent  of  America. 
Darwin  says  the  natives  of  Tierra  del  Fuego  are  well  stocked  with 
horses,  each  man  having  six  or  seven,  and  all  the  women  and  even  the 
children  have  their  own  horse.  In  his  '  Fauna  Boreali-Americaua,' 
Sir  John  Richardson  tells  us  that  the  Horse  is  found  amongst  the 
wandering  Indians  who  frequent  the  prairies  of  the  Saskatchewan  and 
the  Missouri.  They  use  it  for  chasing  the  buffalo,  as  well  as  a  beast  of 
burden.  Amongst  the  Indians,  as  well  as  the  Guachos,  the  Horse  is  , 
eaten.  It  is  also  eaten  by  the  Calmuck  Tartars,  and  in  many  parts  of 
Asia  mare's  milk  is  taken  as  an  article  of  diet.  It  is  also  converted 
into  butter  and  cheese,  and  a  favourite  beverage  amongst  the  Tartars 
is  made  by  fermenting  it. 

Everywhere  the  horse  is  recognised  as  the  most  useful  of  the 
servants  of  man,  and  he  yields  in  intelligence  to  the  dog  alone.  Iii 
the  earlier  ages  of  the  world  he  seems  to  have  been  devoted  to  the 
purposes  of  war  cr  of  pleasure,  while  the  ox  was  our  agricultural 
servant;  but  his  beauty,  and  strength,  and  tractability  have  now 
connected  him,  directly  or  indirectly,  with  almost  all  the  purposes  of 
life.  If  he  differs  in  different  countries  in  form  and  in  size  it  is  from 
the  influence  of  climate  and  cultivation ;  but  otherwise,  from  the 
war-horse,  as  he  is  depicted  on  the  friezes  of  ancient  temples,  to  the 
stately  charger  of  JJolsteiu  and  of  Spain,  or  from  the  fleet  and 
beautiful  Arabian  to  the  diminutive  Shetlander,  there  is  an  evident 
similarity  of  form  and  destination  which  clearly  stamps  his  common 
origin. 

He  is  naturally  and  of  choice  an  herbivorous  animal.  His  thin  and 
muscular  lips,  his  firm  and  compressed  mouth,  and  his  sharp  incisor 
teeth  are  admirably  adapted  to  seize  and  to  crop  the  grass;  and 
although  we  know  nothing  of  him  in  his  natural  state,  yet  when 
he  has  escaped  from  the  bondage  of  man,  and  follows  his  own  propen- 
sities, the  grass  is  his  chosen  food.  In  his  domesticated  state  however 
he  was  destined  to  live  partially  or  chiefly  on  other  aliment,  and  that 
of  a  much  harder  kind — the  various  species  of  corn ;  therefore  while 
man  and  the  carnivorous  animals  can  only  champ  and  crush  their 
food,  a  provision  is  given  to  the  horse,  in  the  structure  of  some  of  the 
bones  of  the  face,  by  means  of  which  he  can  comminute  and  grind 
down  his  food  as  perfectly  as  in  the  best  contrived  mill. 

The  teeth  of  the  horse  require  some  lengthened  consideration,  not 
only  from  their  admirable  adaptation  to  this  purpose,  but  as  indi- 
cating, by  the  various  changes  which  they  undergo,  almost  beyond 
the  possibility  of  error,  the  age  of  the  animal.  He  may,  when  young 
in  years,  be  reduced  nearly  to  the  decrepitude  of  age  by  the  barbarous 
usage  of  those  who  ought  to  be  his  most  zealous  protectors  ;  the 
cavity  above  the  eye  may  be  deepened,  the  under  lip  may  fall,  the 
limbs  may  be  bowed,  and  the  feet  may  be  battered  and  distorted, — 
but  it  is  not  easy  to  alter  the  character  of  the  teeth. 

The  colt  is  generally  dropped  with  the  first  and  second  molar  and 
grinding  teeth  having  forced  their  way  through  the  gum.  When  he 
is  about  seven  or  eight  days  old  the  two  central  front  or  incisor  teeth, 
above  and  below,  appear.  At  the  expiration  of  five  or  six  weeks  the 
next  two  incisors  may  be  seen.  At  three  months  they  will  have  over- 
taken the  central  ones,  and  both  pah-s  will  have  nearly  attained  their 
natural  level.  A  third  grinder  will  then  have  appeared ;  and  a  little 
before  or  after  the  eighth  month  the  third  nipper,  above  and  below 
and  on  each  side,  will  be  seen.  The  colt  will  now  have  his  full 
complement  of  front  or  cutting  teeth. 

These  teeth  are  beautifully  adapted  to  their  purpose.  They  have 
in  front  an  elevated  cutting  edge  of  considerable  sharpness.  It  is 
formed  of  enamel,  a  polished  substance  almost  too  hard  to  be  acted 
upon  by  the  file,  which  covers  the  tooth.  This  elevated  edge  is  bent 
somewhat  inwards  and  over  the  tooth,  so  that  there  i3  a  depression 
behind  it  which  gradually  becomes  stained  by  the  food  and  constitutes 
what  is  called  '  the  mark '  in  the  mouth  of  the  colt  or  horse. 

This  elevated  edge  of  enamel,  hard  as  it  is,  is  gradually  worn  down 
in  the  act  of  nipping  and  cutting  the  grass ;  and  as  it  wears  away  the 


hollow  behind  becomes  diminished,  and  is  at  length  totally  obliterated. 
By  the  degree  in  which  this  mark  is  effaced,  the  horseman,  not  only 
with  regard  to  the  first,  but  the  permanent  teeth,  judges  of  the  age 
of  the  animal.  This  obliteration  begins  to  be  manifest  at  a  very  early 
age.  At  six  months  it  is  sufficiently  evident  in  the  four  central 
nippers.  At  a  year  and  a  half  the  mark  will  be  very  faint  in  the 
central  nippers,  diminished  in  the  other  two,  and  the  surface  of  all  of 
them  will  be  flattened. 

At  twelve  months  a  fourth  grinder  protrudes,  and  a  fifth  at  the 
expiration  of  two  years. 

These  are  all  temporary  teeth.  They  were  only  to  last  during  a 
very  early  period  of  the  life  of  the  animal ;  and  when  his  jaws  were 
considerably  expanded  they  were  destined  to  give  way  to  another  set, 
larger,  firmer,  and  that  would  probably  last  during  life.  The 
permanent  teeth  had  been  long  growing  in  the  socket  beneath  the 
temporary  ones,  and  had  been  pressing  upon  their  roots,  and  that 
pressure  had  caused  an  absorption  of  these  roots,  until  at  length  they 
lost  all  hold  and  were  displaced. 

When  the  animal  is  about  three  years  old  the  central  pair  of 
nippers,  above  and  below,  are  thus  removed,  and  two  fresh  teeth, 
easily  distinguishable  from  the  first  by  their  increased  size,  make 
their  appearance,  so  that  a  three-year-old  colt  is  easily  recognised  by 
these  two  new  and  enlarged  central  nippers. 

A  three-year-old  colt  has  his  form  and  energies  much  more 
developed  than  a  two-year-old  one,  and  is  considerably  more 
valuable  ;  therefore  some  dishonest  breeders  endeavour  to  pass  him 
upon  the  unwary  as  beiny  a  year  older  than  he  really  is,  and  they 
accomplish  this  in  an  ingenious  but  cruel  manner.  This  cannot 
however  be  effected  until  a  portion  of  the  second  year  is  past,  when 
the  permanent  teeth  below  are  beginning  to  press  upon  the  roots  of 
their  predecessors,  and  then  the  breeder  extracts  the  central  milk- 
teeth.  Those  below  having  no  longer  anything  to  resist  their 
progress,  grow  far  more  rapidly  than  they  otherwise  would  do,  and 
the  scoundrel  gains  four  or  five  months  in  the  apparent  age  of  his 
colt. 

Can  this  trickery  be  detected  ?  Not  always,  except  by  him  who  is 
Wf  11  accustomed  to  horses.  The  comparatively  slow  wasting  of  the 
other  nippers,  the  diffei-ence  of  the  development  of  these  nippers  in 
the  upper  and  under  jaw— for  the  breeder  usually  confines  his 
roguery  to  the  lower  jaw,  the  upper  one  being  comparatively  seldom 
examined — these  circumstances,  together  with  a  deficiency  of  general 
development  in  the  colt,  will  alone  enable  the  purchaser  to  detect  the 
attempted  cheat. 

The  honest  mouth  of  a  three-year-old  horse  should  be  thus  formed  : 
— the  central  teeth  are  palpably  larger  than  the  others,  and  have  the 
mark  on  their  upper  surface  evident  and  well  defined.  They  will 
however  be  lower  than  the  other  teeth.  The  mark  in  the  next  pair 
of  nippers  will  be  nearly  worn  away,  and  that  in  the  corner  nippers 
will  begin  to  wear. 

At  three  years  and  a  half  the  second  nippers  will  be  pushed  from 
their  sockets,  and  their  place  gradually  supplied  by  a  new  pair;  and 
at  four  and  a  half  the  corner  nippers  will  be  undergoing  the  same 
process.  Thus  at  four  years  old  the  central  nippers  will  be  fully 
grown ;  the  next  pair  will  be  up,  but  will  not  have  attained  their  full 
height ;  and  the  corner  nippers  will  be  small,  with  their  mark  nearly 
effaced.  At  five  years  old  the  mark  will  begin  to  be  effaced  from  the 
central  teeth,  the  next  pair  will  be  fully  grown  and  the  blackness  of 
the  mark  a  little  taken  off,  and  the  corner  pair  will  be  protruding  or 
partly  grown. 

At  this  period,  or  between  the  fourth  and  fifth  year,  another  change 
will  have  taken  place  in  the  mouth;  the  tushes  will  have  begun  to 
appear.  There  will  be  two  of  them  in  each  jaw,  between  the  nippers 
and  the  grinders,  considerably  nearer  to  the  former  than  the  latter, 
and  particularly  so  in  the  lower  jaw.  The  use  of  these  tushes  in  the 
domesticated  state  of  the  horse  is  not  evident ;  but  they  were  probably 
designed  as  weapons  of  offence  in  the  wild  state  of  the  animal. 
Attempts  are  too  frequently  made  to  hasten  the  appearance  of  the 
second  and  the  corner  teeth  in  the  same  manner  as  described  with 
regard  to  the  first,  and  the  gum  is  often  deeply  lanced  in  order  to 
hasten  the  appearance  of  the  tush. 

At  six  years  old  the  mark  on  the  central  nippers  will  be  diminished, 
if  not  obliterated.  A  depression  and  a  mark  of  rather  brown  hue  may 
remain,  but  the  deep  blackened  hole  in  the  centre  will  no  longer  be 
found.  The  other  incisors  will  also  be  somewhat  worn,  and  the  tush 
fully  developed. 

At  seven  the  mark  on  the  next  pair  of  incisors  will  have  nearly 
disappeared,  and  the  tush  will  be  rounded  at  the  point  and  the  edges. 

At  eight  the  mark  will  have  disappeared  from  all  the  incisor  teeth, 
and  the  tush  will  be  evidently  rounder  and  blunter. 

At  this  period  another  piece  of  trickery  is  occasionally  practised. 
The  breeder  had,  till  the  animal  was  five  years  old,  been  endeavouring 
to  give  him  an  older  appearance  than  his  years  entitled  him  to, 
because  in  proportion  as  he  approached  the  period  when  his  powers 
were  most  perfectly  developed  his  value  increased ;  but  now  he 
endeavours  to  conceal  the  ravages  of  age.  The  horse  is  cast,  and 
with  a  sharp-pointed  steel  instrument  a  little  hole  is  dug  on  the 
surface  of  the  corner  incisor,  to  which  a  red-hot  iron  is  afterwards 
applied.    An  indelible  black  mark  is  thus  left  on  the  tooth.  Some- 


593 


EQUIDiE. 


EQUID^E. 


times  the  roguery  is  carried  further;  the  next  tooth  is  slightly 
touched  with  the  engraver  and  the  cautery  ;  but  here  the  dishonest 
dealer  generally  overreaches  himself,  for  the  form  and  general  appear- 
ance of  a  six-year-old  horse  can  rarely  be  given  to  one  who  has  passed 
his  eighth  year.  The  eighth  year  having  passed,  it  is  difficult  to 
decide  on  the  exact  age  of  the  horse.  The  incisors  of  the  upper  jaw 
are  then  the  best  guides.  At  nine  years  the  mark  is  said  to  be  worn 
away  from  the  central  teeth ;  at  eleven,  from  the  next  pair ;  and  at 
twelve,  from  the  oorner  ones.  The  tush  likewise  becomes  shorter  and 
blunter. 

There  are  many  circumstances  which  render  a  decision  as  to  the 
age  of  the  horse  very  difficult  after  the  marks  are  effaced  from  the 
lower  incisors,  and  even  before  that  period.  Horses  always  kept  in 
the  stable  have  the  mark  much  sooner  worn  out  than  those  that  are 
at  grass,  and  it  is  impossible  to  form  any  calculation  at  all  as  to 
crib-biters. 

Of  the  age  to  which  the  horse  would  naturally  arrive  it  is  impossible 
to  say  anything  satisfactory.  Many  have  exceeded  thirty,  and  some 
of  them  even  forty  years ;  but,  from  ill  usage  and  over  exertion, 
the  majority  come  to  their  end  before  they  have  seen  nine  or  ten 
years. 

The  Proper  Conformation  of  the  Horse. — A  very  general  account 
only  can  be  given  of  this,  for  it  varies  essentially  with  the  breed  and 
destination  of  the  animal.  There  are  some  points  however  which  are 
valuable  in  horses  of  every  description.  The  head  should  not  be  dis- 
proportionally  large,  and  should  be  well  set  on,  that  is,  the  lower  jaw- 
bones should  be  sufficiently  far  apart  to  enable  the  head  to  form  that 
angle  with  the  neck  which  gives  free  motion  and  a  graceful  carriage  to 
it,  and  prevents  its  bearing  too  heavily  on  the  hand.  The  eye  should 
be  large  and  a  little  prominent,  and  the  eyelid  fine  and  thin.  The  ear 
should  be  small  and  erect,  and  quick  in  motion.  The  lop-ear  indicates 
dulness  or  stubborness ;  and  when  it  is  habitually  laid  too  far  back 
upon  the  neck,  there  is  too  frequently  a  disposition  to  mischief.  The 
nostril  in  every  breed  should  be  somewhat  expanded  :  it  can  hardly 
be  too  much  so  in  the  Racer,  the  Hunter,  the  Roadster,  and  the  Coach- 
Horse,  for  these  animals  breathe  only  through  the  nostril,  and  would 
be  dangerously  distressed  when  much  speed  is  required  of  them,  if  the 
nostril  could  not  dilate  to  admit  and  to  return  the  air.  The  neck 
should  be  long  rather  than  short.  It  then  enables  the  animal  to 
graze  with  more  ease,  and  to  throw  his  weight  more  forward,  whether 
he  is  in  harness  or  galloping  at  the  top  of  his  speed.  It  should  be 
muscular  at  its  base,  and  gradually  become  fine  as  it  approaches  the 
head.  The  withers  should  be  somewhat  high  in  every  horse,  except 
perhaps  that  of  heavy  draught,  and  it  does  not  harm  him,  for  there  is 
larger  surface  for  the  attachment  of  the  muscles  of  the  back,  and  they 
act  at  greater  mechanical  advantage.  A  slanting  direction  of  the 
shoulder  gives  also  much  mechanical  advantage,  as  well  as  an  easy  and 
pleasant  action,  and  a  greater  degree  of  safety.  It  must  not  however 
exist  in  any  considerable  degree  in  the  horse  of  draught,  and  particu- 
larly of  heavy  draught.  The  chest  must  be  capacious,  for  it  contains 
the  heart  and  the  lungs,  the  organs  on  which  the  speed  and  endurance 
of  the  horse  depend.  Capacity  of  chest  is  indispensable  in  every 
horse  ;  but  the  form  of  the  chest  admits  of  variation.  In  the  Waggon- 
Horse  the  circular  chest  may  be  admitted,  because  he  seldom  goes  at 
any  great  speed,  and  there  is  comparatively  little  variation  in  the 
quantity  of  air  required  ;  but  in  other  horses  the  variation  is  often 
fearful.  The  quantity  of  air  expended  in  the  gallop  is  many  times 
that  required  in  hard  work.  Here  we  must  have  depth  of  chest,  not 
only  as  giving  more  room  for  the  insertion  of  the  muscles  on  the 
action  of  which  the  expansion  of  the  chest  depends,  but  a  conforma- 
tion of  the  chest  which  admits  of  that  expansion.  That  which  is 
somewhat  straight  may  be  easily  bent  into  a  circle  when  greater 
capacity  is  required;  that  which  is  already  circular  admits  of  no 
expansion.  A  few  words  more  are  all  that  our  limits  permit  us  to 
add,  and  they  contain  almost  all  that  is  necessary  to  be  added  on  the 
conformation  of  the  Horse  : — "  The  loins  should  be  broad,  the  quar- 
ters long,  the  thighs  muscular,  and  the  hocks  well  bent  and  well  under 
the  horse." 

General  Management  of  the  Hor3e. — The  foal,  as  soon  as  it  is 
dropped,  should  be  turned  with  its  dam  into  a  sheltered  and  good 
pasture,  in  which  there  is  a  hovel  for  occasional  retreat  from  the  wind 
and  rain.  Some  hay  or  corn,  or  both,  should  be  allowed,  if  it  is  early 
in  the  season,  or  the  grass  has  scarcely  begun  to  shoot.  There  is 
nothing  so  detrimental  to  the  colt  as  insufficient  food.  It  should  be 
regarded  as  a  fundamental  priuciple  in  breeding,  that  if  the  growth  is 
checked  by  starvation,  beauty  and  energy  and  stoutness  will  rarely  be 
displayed  in  after-years. 

In  five  or  six  months,  according  to  the  growth  of  the  foal  or  the 
convenience  of  the  farmer,  the  weaning  may  take  place.  The  colt 
Bhould  be  removed  from  his  former  haunts  to  some  distant  rick-yard, 
or  confined  to  a  stable  until  he  becomes  a  little  reconciled  to  the  loss 
of  his  dam. 

In  the  ensuing  spring  the  breaking  may  commence ;  a  process  on 
which  will  materially  depend  the  temper  and  value  of  the  horse,  and 
the  pleasure  of  the  rider.  The  foal  should  be  handled  and  haltered, 
and  led  about  by  the  servant  who  has  the  chief  care  of  him,  and  whose 
conduct  towards  him  should  always  be  kind.  "  The  principle,"  says 
the  author  of  '  The  Horse,'  "  on  which  the  after-usefulness  of  the 
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animal  is  founded,  is  early  attachment  to  and  confidence  in  man,  and 
obedience,  resulting  principally  from  these." 

With  regard  to  the  Racing  Colt,  the  processes  of  breaking  and  train- 
ing are  injuriously  and  cruelly  completed  in  the  second  year,  and 
thousands  of  horses  are  irreparably  injured  by  this  early  exaction  of 
labour  and  speed  ;  but  in  the  Hunter,  the  Hackney,  the  Agricultural 
and  the  Carriage-Horse,  the  serious  part  of  this  business  is  not  entered 
upon  until  the  third  year. 

A  horse  is  well  broken  when  he  has  been  taught  implicit  and  cheer- 
ful obedience  to  his  ridsr  or  driver,  and  dexterity  in  the  performance 
of  his  work.  A  dogged,  sullen,  spiritless  submission  may  be  enforced 
by  the  cruel  and  brutal  usage  to  which  the  breaker  so  frequently  has 
recourse  ;  but  that  prompt  and  eager  response  to  the  slightest  intima- 
tion of  the  rider's  will — that  manifest  aim  to  anticipate  every  wish, 
that  gives  to  the  horse  so  much  of  his  value — must  be  built  on  habitual 
confidence  and  attachment.  The  education  of  the  horse  should  be 
that  of  the  child.  Pleasure  should  be  as  much  as  possible  associated 
with  the  early  lessons ;  while  firmness,  or,  if  need  be,  coercion  must 
establish  the  habit  of  obedience. 

The  breaking  being  accomplished,  the  management  of  the  Horse 
will  vary  according  to  his  breed  and  destination  ;  but  the  good  usage 
of  our  domesticated  slaves  should  be  regarded  as  a  principle  that 
ought  never  to  be  violated.  The  Agricultural  Horse  is  seldom  over- 
worked, and  on  large  farms  is  generally  well  fed ;  perhaps  in  many 
cases  too  much  above  his  work.  Thi3  however  is  an  error  on  the 
right  side.  A  very  slight  inspection  of  the  animal  will  always  enable 
the  owner  to  determine  whether  he  is  too  well  or  not  sufficiently  fed. 
The  size  of  the  horse,  and  the  nature  of  the  work,  and  the  season  of 
the  year,  will  make  considerable  difference  in  the  quantity  and  the 
quality  of  the  food.  The  following  accounts  will  sufficiently  elucidate 
the  general  custom  : — "  Mr.  Harper,  of  Bank  Hall,  Lancashire,  ploughs 
seven  acres  per  week,  the  year  through,  on  strong  land  with  a  team  of 
three  horses,  and  allows  to  each  weekly  two  bushels  of  oats,  with  hay, 
during  the  winter  six  months,  and  during  the  remainder  of  the  year 
one  bushel  of  oats  per  week,  with  green  food.  Mr.  Ellman,  of  Glynde 
in  Sussex,  allows  two  bushels  of  oats,  with  peas-haulm  or  straw,  with 
but  very  little  hay,  during  thirty  winter  weeks.  He  gives  one  bushel 
of  oats,  with  green  food,  during  the  summer."*  There  is  very  little 
difference  in  the  management  of  these  two  gentlemen,  and  that  pro- 
bably arising  from  circumstances  peculiar  to  their  respective  farms. 
The  grand  principles  of  feeding  with  reference  to  agricultural  horses 
are,  to  keep  the  animal  rather  above  his  work,  to  give  him  good  and 
wholesome  food,  and,  by  the  use  of  the  nose-bag  or  other  means,  never 
to  let  him  be  worked  more  than  four  or  five  hours  without  being  baited. 

The  horse  of  quick  work,  the  Stage-Coach  Horse  and  the  Poster, 
should  be  allowed  as  much  as  he  will  eat,  care  being  taken  that  no 
more  is  put  in  the  manger  than  he  will  readily  dispose  of.  The 
quantity  actually  eaten  will  depend  on  the  degree  of  work  and  the 
natural  appetite  of  the  horse,  but  it  may  be  averaged  at  about  66  lbs. 
of  chaff,  17J lbs.  of  beans,  and  771bs.  of  oats  per  week.  When  the 
work  is  unusually  hard,  the  quantity  of  oats  may  be  diminished,  that 
of  beans  increased,  and  a  portion  of  barley  added. 

During  the  sporting  season  the  Hunter  is  well  fed,  and  with  that 
kind  of  food  which  contains  a  great  proportion  of  nutriment  in  little 
compass.  A  small  quantity  of  hay,  rarely  more  than  8  lbs.  or  10  lbs. 
per  day,  is  allowed,  and  less  than  that  on  the  day  before  work.  The 
quantity  of  corn  may  vary  from  141bs.  to  161bs.  daily.  There  is  a 
prejudice  in  most  hunting  stables,  and  probably  well  founded,  against 
chaff,  and  it  is  seldom  that  the  beans  and  oats  are  bruised.  A  bran- 
mash  is  given  after  a  day  of  more  than  usual  fatigue,  and  is  serviceable 
at  other  times,  when  there  has  not  been  more  than  ordinary  work, 
provided  that  at  least  two  days  are  suffered  to  elapse  before  the  horse 
is  again  taken  into  the  field. 

No  horse  should  be  urged  on  after  he  has  exhibited  unequivocal 
symptoms  of  distress,  such  as  a  drooping  pace,  a  staggering  gait,  a 
heavy  bearing  on  the  hand,  a  rapid  inspiration  like  a  hurried  sigh, 
and  a  peculiar  convulsive  action  of  the  diaphragm,  as  though  the 
heart  were  violently  beating  against  the  side.  The  loss  of  blood,  the 
administration  of  some  cordial  medicine,  and  slow  leading  to  the 
nearest  stable,  are  the  best  restoratives  at  the  moment  of  distress  ; 
although  the  cordial  would  be  absolutely  destructive  a  few  hours 
afterwards,  when  inflammation  had  commenced. 

The  hunting  season  having  passed,  the  horse  used  to  be  turned  into 
the  field  as  soon  as  the  grass  had  begun  fairly  to  sprout,  and  there, 
with  his  feed  or  two  feeds  of  corn  daily,  and  his  hovel,  into  which  he 
might  retreat  from  the  sun  or  the  storm,  he  remained  until  the  middle 
of  June,  or  the  flies  began  to  be  troublesome.  It  was  delightful  to 
see  how  much  he  enjoyed  this  short  period  of  liberty ;  and  well  had 
he  earned  it.  Of  late  years  however  it  has  become  the  fashion  to 
confine  him  to  his  box,  whence  he  stirs  not  except  for  an  hour's 
walking  exercise  on  the  road,  until  he  is  taken  into  training  for  the 
next  winter's  business. 

Nothing  can  be  so  erroneous  or  cruel  as  this.  There  are  few  horses 
that  have  not  materially  suffered  in  their  legs  and  feet  before  the 
close  of  the  hunting  season.  There  cannot  be  anything  so  refreshing 
to  their  feet  as  the  damp  coolness  of  the  herbage  which  they  tread  at 
that  period,  and  there  is  no  physic  which  so  safely  and  effectually  as 
*  'Agricultural  Survey  of  Sussex,'  pp.  37  8,  381. 
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the  spring  grass  carries  off  every  humour  that  may  be  lurking  in 
their  frame. 

The  training  of  the  Hunter  for  hia  work  is  a  simple  affair.  It  is,  by 
means  of  exercise  and  of  physic,  getting  rid  of  all  superfluous  fat  and. 
flesh,  without  debilitating  him.  The  physic  is  useful;  it  is  indis- 
pensable ;  but  the  chief  thing  is  gradually  to  accustom  him  to  the 
exertion  of  every  power  that  he  possesses,  without  too  much  hurrying 
his  breathing  or  overstraining  or  injuring  him. 

The  training  of  the  Race-Horse  is  of  a  similar  character,  but  it  is  far 
more  severe,  for  his  strength,  his  speed,  and  his  endurance  must  be 
tested  to  the  utmost.  The  hunter  has  to  carry  his  rider  gallantly 
and  well  through  perhaps  a  long  burst,  and  if  he  tires,  and  the  sports- 
man has  the  good  sense  and  humanity  to  cease  to  urge  him  on,  the 
greatest  evil  is  some  temporary  suffering  to  him,  and  disappointment 
to  his  master ;  but  if  the  race-horse  breaks  down,  or  if  his  capabilities 
have  not  been  accurately  calculated,  the  most  serious  loss  may  be 
justained.  Thence  arises  the  necessity  of  straining  and  of  testing 
every  power  in  the  preparation  of  the  turf  horse ;  and  thence  too  it 
happens,  from  the  strange  and  impolitic  sacrifice  of  the  endurance  of 
the  modern  racer  to  speed  during  short  distances,  that  so  many  young 
horses  break  down  and  become  perfectly  useless  in  their  training. 

The  watering  of  the  horse  is  a  very  important  but  disregarded 
portion  of  his  general  management.  The  kind  of  water  has  not  been 
sufficiently  considered.  The  difference  between  what  is  termed  hard 
and  soft  water  is  a  circumstance  of  general  observation.  The  former 
contains  certain  saline  principles  which  decompose  some  bodies,  as  in 
the  curdling  of  soap,  and  prevent  the  solution  of  others,  as  in  the 
making  of  tea,  the  boiling  of  vegetables,  and  the  process  of  brewing. 
It  is  natural  to  suppose  that  these  different  kinds  of  water  would 
produce  somewhat  different  effects  on  the  animal  frame,  and  such  is 
the  fact.  Hard  water,  freshly  drawn  from  the  well,  will  frequently 
roughen  the  coat  of  the  horse  unaccustomed  to  it,  or  cause  griping 
pains,  or  materially  lessen  the  animal's  power  of  exertion.  The 
racing  and  the  hunting  groom  are  perfectly  aware  of  this  ;  and  so  is 
the  horse,  for  he  will  refuse  the  purest  water  from  the  well  if  he  can 
obtain  access  to  the  running  stream,  or  even  the  turbid  pool.  Where 
there  is  the  power  of  choice  the  softer  water  should  undoubtedly  be 
preferred. 

The  temperature  of  the  water  is  of  far  more  consequence  than  its 
hardness.  It  will  rarely  harm  if  taken  from  the  pond  or  the  running 
stream,  but  its  coldness  when  recently  drawn  from  the  well  has  often 
been  injurious.  It  has  produced  colic,  spasm,  and  even  death.  It 
should  therefore  be  exposed  for  some  hours,  either  in  the  stable  or  in 
some  tank. 

There  is  often  considerable  prejudice  against  the  horse  being  fairly 
supplied  with  water.  It  is  supposed  to  chill  him;  to  injure  his 
wind,  or  to  incapacitate  him  for  hard  work.  It  certainly  would  do  so, 
if,  immediately  after  drinking  his  fill,  he  were  galloped  hard,  but  not 
if  he  were  suffered  to  quench  his  thirst  more  frequently  when  at  rest 
in  the  stable.  The  horse  that  has  free  access  to  water  will  not  drink 
so  much  in  the  course  of  a  day  as  another  who,  to  cool  his  parched 
mouth,  swallows  as  fast  as  he  can,  and  knows  not  when  to  stop. 

When  on  a  journey  a  horse  may  with  perfect  safety  be  far  more 
liberally  supplied  with  water  than  he  generally  is.  An  hour  before 
his  work  commences  he  should  be  permitted  to  drink  a  couple  of 
quarts.  A  greater  quantity  might  be  probably  objected  to.  He  will 
perform  his  task  far  more  pleasantly  and  effectively  than  with  a 
parched  mouth  and  tormenting  thirst.  The  prejudice  both  of  the 
hunting  and  the  training  groom  on  this  point  is  cruel  as  well  as 
injurious.  The  task  or  the  journey  being  accomplished,  and  the 
horse  having  breathed  a  few  minutes,  another  quart,  or  even  two, 
will  bo  delightfully  refreshing  to  him,  and  will  never  do  him  harm. 
His  corn  may  then  be  offered  to  him,  which  he  will  readily  take ;  and 
before  he  has  eaten  the  whole  of  it  two  or  three  more  quarts  of  water 
may  be  given. 

Towards  the  close  of  the  day  the  speed  of  the  traveller  should 
somewhat  abate,  and  the  horse  should  arrive  at  his  resting-place  as 
dry  and  as  cool  as  circumstances  will  permit.  If  he  is  hot  he  must  be 
walked  about  awhile,  or  the  perspiration  will  return  in  the  stable.  If 
he  is  wet  he  must  be  carefully  rubbed  dry.  The  sooner  this  is  done 
the  better;  and  after  he  is  clothed,  watered,  fed,  and  bedded,  he  should 
as  soon  as  possible  be  left  to  his  repose. 

In  travelling  the  horse  should  undergo  some  degree  of  training  as 
to  the  pace,  the  distance,  and  the  burden.  When  there  has  been  no 
preparation,  the  stages  must  at  first  be  short,  and  the  pace  gentle. 
For  a  journey  of  300  miles  the  horse  may  travel  from  20  to  25  miles 
a  day,  resting  on  the  Sunday,  and  doing  the  work  in  two  stages,  at 
the  pace  of  six  miles  an  hour.  This  requires  a  seasoned  horse,  and 
the.  number  of  working  hours  per  day  is  about  four. 

Hunting  requires'  speed  and  stoutness.  The  pace  seldom  exceeds 
twelve  miles  an  hour,  and  the  run  is  short,  soon  over,  or  interrupted ; 
yet  soft  sinking  ground,  hills,  and  leaps  make  this  pace  severe  even  on 
the  best  horses.  The  time  for  preparation  varies  from  two  to  four 
months.  On  the  day  before  work  the  horse  should  have  exercise 
enough  to  empty  the  bowels.  If  he  is  a  good  feeder  lie  should  have 
no  hay  within  eight  hours  of  starting,  nor  water  within  four  hours, 
nor  corn  within  three  hours ;  but  if  he  has  five  or  six  miles  to  go  to 
cover,  these  restrictions  are  less  necessary.    The  working  days  will 


vary  according  to  his  condition  and  the  hardness  of  the  running.  He 
may  be  able  to  go  out  every  second  day,  and  sometimes  not  more 
than  once  in  six  or  seven.  His  spirits  and  appetite,  and  the  state  of 
his  legs,  will  decide  this.  Even  on  the  blank  days  some  exercise  should 
be  taken  in  order  to  evacuate  the  bowels  and  create  an  appetite. 

Horses  are  best  prepared  for  coaching  by  good  feeding  and  gradual 
increase  of  speed  and  distance.  The  ordinary  length  of  a  stage  is 
eight  miles  ;  so  that  a  horse  is  required  for  every  mile,  or  a  coach 
running  between  two  places  forty  miles  distant,  employs  forty  horses 
to  take  it  away  and  bring  it  back.  The  pace  being  calculated  at  from 
nine  to  eleven  miles  an  hour,  no  horse  works  quite  an  hour  in  the  day, 
and  some  not  more  than  three-quarters  of  an  hour,  except  that,  occa- 
sionally, an  able  horse  may  perform  a  double  journey  in  order  to 
relieve  a  sick  companion.  No  horse  therefore  leads  so  easy  a  life  as 
an  English  coach-horse  in  a  well-regulated  establishment.  The 
muscular  exertion  is  severe  while  it  lasts,  but  it  is  soon  over.  The 
excitement  however  of  high  keep  and  excessive  exertion  gradually 
wears  the  horse  down,  and  it  is  rarely  that  he  continues  in  a  fast 
coach  more  than  four  years.    (Nimrod,  '  On  the  Road.') 

Cart-Horses  usually  work  from  eight  to  ten  hours,  six  days  in  the 
week.  The  pace  varies  from  two  miles  to  three  and  a  half  miles  per 
hour,  and  the  weight  rarely  exceeds  24  cwt.,  besides  the  cart,  which 
probably  is  seven  or  eight  more.  All  beyond  this  in  weight  or  in 
time  of  work  is  cruel. 

The  average  work  done  by  a  horse  in  ploughing  is  about  eight 
hours  in  the  day.  The  severity  of  it  depends  on  the  pace,  the  nature 
of  the  soil,  and  the  breadth  of  the  furrow-slice.  The  pace  is  from  a 
mile  and  a  half  to  two  miles  per  hour ;  the  furrow  varies  from  eight 
inches  to  eleven,  and  the  distance  travelled  is  from  12  to  16  miles. 
The  horse  and  the  man  can  well  support  this  as  long  as  the  ploughing 
season  continues. 

Asinus. — The  species  of  this  genus  have  the  upper  part  of  the  tail 
covered  with  short  hair,  and  the  lower  pai-t  covered  with  longer  hair 
forming  a  tuft ;  the  fur  marked  with  darker  stripes ;  the  fore  legs 
only  furnished  with  hard  horny  warts  in  a  similar  situation  to  those 
in  the  front  legs  of  the  horse,  but  there  are  none  in  the  lower  part  of 
the  hinder  legs.  We  shall  follow  in  our  arrangement  of  the  species 
that  adopted  by  Dr.  J.  E.  Gray  in  the  '  British  Museum  Catalogue.' 

*  Colour  nearly  uniform,  with  a  dark  longitudinal  dorsal  stripe ;  some 
have  a  black  stripe  across  the  shoulders. — The  Asses  of  Asia. 
+  Ears  elongated,  acute. — The  Tame  or  Domestic  Asses. 

These  animals  vary  greatly  in  size  and  appearance,  according  to  the 
climate.  They  are  large  and  smooth-haired  in  the  warmer  climates ; 
small  and  shaggy  in  the  colder  countries. 

It  is  very  doubtful  if  the  Domestic  Ass  is  found  in  a  truly  wild 
state ;  the  asses  which  have  been  described  as  wild  appear  rather  to 
be  domestic  animals  which  have  escaped,  or  mules  between  the  Domestic 
Ass  and  the  allied  wild  species ;  for  when  caught  they,  after  a  short 
time,  submit  themselves  to  man,  which  is  not  the  case  with  what  Dr. 
Gray  has  here  considered  as  the  wild  kinds. 

Pallas  justly  observes,  "  In  extensis  Asia?  desertis  primam  patriam 
esse  quserendarn  Equi  feri  et  Onagri  a  nomadibus  in  domesticos  usus 
domatorum,  reque  ac  Hemioni  haetenus  indomiti."  ('Zool.  Ross.,' 
A.  i.  255.)    This  is  equally  applicable  to  the  African  species.  [Ass.] 

A.  vulgaris,  the  Domestic  Ass.  Gray,  with  a  longitudinal  dorsal 
streak  and  a  dark  streak  across  the  shoulders  ;  ears  elongate  ;  facial 
line  arched.    Skull  with  suborbital  foramen  as  in  E.  Hemionus, 

The  following  are  some  of  the  synonyms  of  this  animal : — ■ 

Equus  Asinus  (Linn.) ;  Asinus  vulgaris  (Gray) ;  Equus  Asina  (Flem- 
ing) ;  Asinus  (Plin.) ;  Ass  (Penu.,  Bewick) ;    Asne  (Buffon) ;  Ane 
(Cuvier) ;  Asinus  Onager  (Gray,  Bonap.  'Index  Mam.  Eur.');  Asinus 
domesticus,  Domestic  Ass  (H.  Smith). 
Var.  Without  any  cross. 
Var.  Legs  and  body  more  or  less  banded. 

Domestic  Varieties. 

Gudha  of  the  Mahrattas,  very  little  larger  than  a  good  mastiff  or 
Newfoundland  dog  (Sykes).  Domestic  Ass  of  Ispahan  (H.  Smith). 
Domestic  Ass  of  Beloochistan  (H.  Smith).  Domestic  Ass  of  Tibet, 
with  a  cross-band  (Strachey).  The  Pico  of  ancient  Egypt  (H.  Smith). 
Tasandunt  of  the  Shelluhs  (H.  Smith).  The  Djaar  of  Arabia  (H. 
Smith).  The  Lalisiones,  or  Wild  Ass  Colts  (H.  Smith).  Lalisio 
(Martial).    Wild  Ass  (Lenant ;  Hoskins).  '  Egyptian  Ass  (H.  Smith). 

The  common  Domestic  Ass  is  sometimes  of  the  usual  gray  colour, 
without  any  appearance  of  the  cross.  They  are  sometimes  black,  and 
at  other  times  white,  rarely  skewbald ;  but  this  is  the  common  albinism 
and  melanism  of  domestic  animals,  and  when  of  these  colours  the 
cross  is  not  apparent,  or  at  least  sometimes  only  to  be  seen  when  the 
animal  is  observed  obliquely. 

+t  Ears  moderately  short,  rounded. — The  Wild  Asses. 

A.  Onager,  the  Koulan,  or  Wild  Ass.  Pale  reddish  (in  winter 
grayish) ;  dorsal  streak  black,  rather  wider  over  the  small  of  the 
back.  Skull  with  the  infraorbital  foramen  high  up,  about  one-third 
the  Bpace  between  the  face-line  and  the  back  edge  of  the  teeth,  far 
back,  being  directly  over  the  front  end  of  the  cheek  ridge  and  the  back 
edge  of  the  third  grinder. 
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This  species  is  the  A  sinus  sylvcstris  (Plin.) ;  Onager  (Plin.) ;  E.  Asinus 
Onager  (Schreb.) ;  Equus  Onager  (Brisson) ;  Wild  Ass  (Bell,  Heber) ; 
Koulan,  or  Wild  Ass  (Penn.) ;  Eqims  Hemionus,  Wild  Ass  of  Kutch 
and  the  Indus  (Sykes) ;  Asinus  Hemionus  (Gray) ;  Equus  Khur,  Ane 
Khur  (Lesson) ;  Wild  Ass,  or  Gour  (Ker  Porter) ;  Wild  Ass;  or  Khur, 
of  the  Persians ;  Onager  (Xenophon) ;  Hemione,  or  Dziggtai  (Lesson) ; 
Hymar,  or  Hamar  of  Mesopotamia  (H.  Smith) ;  Asinus  Hamar,  the 
Hamar  (H.  Smith) ;  Chamor  of  the  Hebrews. 

This  species  inhabits  the  plains  of  Mesopotamia,  Persia,  Kutch ; 
shores  of  the  Indus,  Panjab. 

Mr.  Layard  says  they  are  abundant  in  Mesopotamia,  and  ai'e  evidently 
the  Wild  Ass  of  Xenophon.  The  adults  are  very  difficult  to  approach 
within  rifle  range.    The  young  are  sometimes  caught  alive. 

The  Khur  inhabits  the  deserts  of  Persia  in  troops,  frequenting  the 
hills  in  summer  and  the  plains  in  winter. 

Pallas,  in  a  paper  entitled  '  Observations  sur  l'Asne  dans  son  Etat 
sauvage,  ou  sur  le  veritable  On^gre  des  Anciens '  ('  Act.  Acad.  Sci.  Imp. 
Petrop.,'  1777,  258.  t.  11),  figured  a  Wild  Ass  which  was  sent  by  sea 
from  Derbent  to  Astrakhan.  The  figure  greatly  resembles  the  mule 
between  the  Hemione  and  the  Ass  now  in  the  Zoological  Gardens,  but 
the  ears  appear  a  trifle  longer.  It  is  coloured  in  the  same  manner  as 
the  Hemione ;  that  is  to  say,  the  more  prominent  parts  of  the  body 
are  dark,  and  the  middle  of  the  Back,  the  front  of  the  haunches  and 
thigh,  and  the  under  part  of  the  body  are  paler.  The  figure  represents 
but  a  very  indistinct  cross-band  on  the  shoulder. 

This  paper  is  translated  into  German,  and  a  copy  of  the  plates  with 
a  second  figure  of  the  back  of  the  animal  is  given  in  Pallas,  '  N.  Nord. 
Beytr.,'  ii.  22,  t.  2 ;  but  in  this  figure  the  cross-band  on  the  shoulders 
is  not  marked.  From  this  description  it  would  appear  that  the  animal 
which  is  called  the  Wild  Ass  is  not  always  marked  with  the  cross-band 
on  the  shoulder  which  is  so  permanent  in  the  domestic  kind,  and  has 
hitherto  been  considered  as  its  specific  character. 

The  chief  difference  between  Pallas' s  figure  of  the  Wild  Ass  and 
the  Hemione  is  the  greater  length  and  more  acute  form  of  the  ears ; 
of  the  latter  the  mule  varies  in  this  character. 

Bishop  Heber,  as  quoted  by  Colonel  H.  Smith,  says,  "  No  attempt 
has  been  made  to  break  the  Wild  Ass  (of  Rajpootana)  in  for  riding, 
nor  did  it  appear  that  the  natives  ever  thought  of  such. 

"  The  Wild  Ass  of  Cutch  has  the  cross-stripe  on  the  shoulder, 
and  differs  in  colours  and  heavier  proportion  from  the  Wild  Ass  of 
Ker  Porter." 

Colonel  Smith  confounds  the  domesticated  Gudha  with  the  Wild 
Ass  of  the  Deccan  described  by  Colonel  Sykes,  and  states  on  the 
colonel's  authority  that  "  it  is  not  larger  than  a  mastiff." 

Eversmann  says  that  many  specimens  of  the  Kulan,  or  Eqims  Onager 
of  Pallas,  have  been  brought  to  Orenburg  from  the  high  steppes  between 
the  Caspian  and  the  Aral  seas.  A  good  specimen  and  a  skull  are  in  the 
Museum  of  the  University  of  Kasan. 

All  these  specimens  are  without  the  cross-band,  and  have  only  the 
longitudinal  dorsal  streak.  Eversmann  considers  that  the  cross-band 
is  either  not  the  character  of  the  species,  or  perhaps  a  sexual  mark,  as 
he  observes  that  he  is  not  able  to  discover  the  specific  character  which 
separates  the  E.  Hemionus  from  the  E.  Onager.  He  further  observes 
that  the  Mongolians  have  no  particular  name  for  the  E.  Onager  of 
Pallas;  the  Tartars  no  name  for  E.  Hemionus ;  the  Mongolians  called 
the  E.  Hemionus  Dshiggetei,  or  more  properly  Tschikitei,  meaning  long 
ears,  and  the  Tartars  call  the  E.  Onager  Kulan. 

Eversmann  remarks  that  Pallas  ('  N.  Nord.  Beytr.,'  ii.  34)  states  that 
the  male  M.  Hablizl  brought  from  Persia  had  no  cross,  but  that  the 
female  which  was  shot  on  the  Murecy  had  one.  He  proceeds  to 
calculate  the  length  of  the  ears  of  these  animals,  compared  with  the 
other  measurements  of  them,  and  he  finds  that  the  ears  of  the 
male  appear  to  be  considerably  (near  two  inches)  shorter  in  propor- 
tion than  the  ears  of  the  female.  ('  Bull.  Soc.  Imp.  Nat.  Mosc.,' 
1840,  57.) 

The  Mule  with  Asinus  domcsticus  has  the  short  smooth  fur  exactly 
like  the  sire,  but  with  a  short  narrow  cross-band  on  the  shoulder;  the 
ears  rather  longer  and  black-tipped. 

A.  Hemionus,  the  Kiang.  Fur  short,  smooth,  bright-red  bay.  Legs 
straw-colour  (in  winter  long,  rather  woolly,  grayish,  legs  whitish),  with 
a  broad  longitudinal  dorsal  streak,  broadest  over  the  small  of  the 
back,  without  any  cross-band  on  shoulders.  Skull :  the  infraorbital 
foramen  low  down,  in  the  centre  of  the  space  between  the  face-line 
and  the  base  of  the  teeth,  and  placed  in  a  line  over  the  back  edge 
of  the  second  grinder,  some  distance  in  front  of  the  end  of  the 
cheek-ridge. 

It  is  the  Mulus  Dawicus  fatcundus  (Messerschm,  MSS.);  Equus 
Hemionus  (Pallas) ;  Equus  Hemionus,  Kiang  (Ogilby) ;  Equus  Hemionos 
(Bodd.) ;  Asinus  Hemionus  (Gray);  Equtis  Onager  (Eversmann); 
(?)  Asinus  Onager,  Onager  Koulan,  or  Wild  Ass  of  Tartary  (H.  Smith); 
Asinus  Equioides  (Hodgson,  Blyth) ;  Wild  Ass  (Moorcroft) ;  Equus  Kiang 
(Moorcroft) ;  Equus  varius,  part.  (H.  Smith) ;  Asinus  polyodon  (Hodg- 
son) ;  Jikta  (Shaw) ;  Dshikketee  (Penn.) ;  Dgiggetai  (Cuvier) ;  Dzige- 
thai  (Buffouj ;  Wild  Mule,  Half  Ass,  or  Fecund  Mule  (Penn.) ;  Wild 
A.ss  ('English  in  Tibet');  Hemionos  (Plin.);  L' Hemione  ('Ency. 
Mdthod.') ;  the  Ghoor,  or  Khur  (Moorcroft,  H.  Smith) ;  Wild  Esel 
'.Eversmann) ;  the  Kiang  (H,  Smith) ;  Wild  Horse  (Gerrard). 

It  is  found  in  Tibet. 


This  auimal  must  not  be  confounded  with  the  domestic  asses  which 
are  used  for  burden  in  Tibet. 

The  male  Kiangs  are  larger  and  deeper  coloured.  They  live  in  troops 
of  from  eight  to  ten  under  the  care  of  a  solitary  male,  where  the 
thermometer  is  below  zero.  They  live  partly  on  the  plains  and  partly 
on  the  mountains ;  and  the  lower  surface  of  the  hoof  varies  considerably 
in  form  and  concavity,  perhaps  from  that  circumstance. 


Dshikketee,  or  'Wild  Asa  [Asinus  Hemionus). 


The  Ghoor  or  Khur  of  Ladakh,  according  to  Moorcroft,  is  white 
about  the  nose  and  under  the  neck,  the  belly  and  legs ;  the  back  is 
light  bay  and  the  mane  dun.  They  herd  in  droves,  fly  at  a  trot,  stop, 
and  look  back. 

Moorcroft  saw  the  Kiangs  on  the  highest  summits  of  Tibet,  in 
their  shining  summer  coats  and  with  their  antelope  form,  scouring 
along  in  numbers. 

Dr.  Walker  observes — The  Kiang  neighs  like  a  horse.  The  Wild 
Ass  of  Cutch  brays  like  an  ass.  The  Kiang  has  no  zebra  stripes,  neither 
in  the  adult  nor  in  the  foal.  The  Wild  Ass  of  Cutch  :  transversa 
zebra  stripes  are  seen  on  the  shoulder  in  the  adult,  and  still  more  in 
the  foal ;  sometimes  also  the  shoulder-cross  has  been  seen.  The 
habitat  of  the  Kiang  is  on  the  high  table-land  of  Tibet;  of  the 
Wild  Ass  of  Cutch  in  the  sultry  plains  near  the  mouth  of  the 
Indus. 

The  Kiang  of  Chinese  Tartary  greatly  exceeds  that  of  the  Donkey 
of  Cutch  in  size  ;  the  stallions  often  stand  14  hands'  high.  Major 
Charlton  and  Major  Biddulph  state  that  they  neigh  like  a  horse. 
When  taken  young  they  will  become  so  tame  as  to  be  led  about  like 
a  horse,  and  will  follow  horses  almost  anywhere.  They  live  in  a 
climate  where  the  temperature  is  below  the  freezing  point  in  the  middle 
of  the  summer ;  yet  they  throw  off  their  pale  woolly  coat  during  that 
season,  and  become  bright  bay. 

The  Donkey  of  Cutch  is  often  domesticated  in  India. 

(??)  A.  Equuleus,  the  Yo-to-tze.  Yellowish  red-clay  colour.  Tip 
of  ears,  mane,  long  hairs  of  tail,  well-defined  line  down  the  back  to 
middle  of  tail,  and  cross-band  on  the  shoulder,  three  or  four  cross 
streaks  on  knees  and  hocks,  black. 

It  is  the  Asinus  Equuleus,  the  Yo-to-tze  (H.  Smith) ;  Asinus  Hip- 
pargus,  the  Yo-to-tze  (H.  Smith). 

Dr.  J.  E.  Gray  says,  "  The  specimen  described  by  Colonel  H.  Smith 
was  alive  in  a  livery  stable  near  Park  Lane,  London ;  it  was  said  to 
have  been  brought  from  the  Chinese  frontier  north-east  of  Calcutta. 
It  was  most  probably  a  Kiang,  or  perhaps  a  mule  between  it  and  the 
Domestic  Ass." 

**  Body  with  a  black  dorsal  streak  and  many  more  or  less  distinct 
transverse  or  curved  streaks.  Ears  rather  short  and  broad-tipped 
— The  Zebras  of  South  Africa. 

Hippotigris  (H.  Smith) ;  Hippotigrine  group  or  Zebras  (H.  Smith). 

t  Hoofs  slightly  concave  beneath.    Legs  white,  not  or  only  slightly 
cross-streaked, 
laving  on  the  open  plains. 

A.  Quagga,  the  Quagga.  Brown;  head,  neck,  and  withers,  or  front 
of  body,  blackish  streaked ;  lower  part  of  body,  legs,  and  tail,  white. 
Hoofs  flattish  beneath. 

It  is  the  Asinus  Quagga  (Gray) ;  Equus  Quoagga  (Lesson) ;  Equus 
Quagga  (Gmelin);  Female  Zebra  (Edw.) ;  LeCouagga(Buffon  ;  Kwagga, 
or  Couagga  (Buff.) ;  Opeagha,  or  Quagga  (Masson) ;  Hippotigris  Quacha, 
the  Quagga  of  the  Cape  Colonists  (H.  Smith)  ;  Quagga  (Shaw); 
Quacha  (Penn.). 

It  is  a  native  of  the  Cape  of  Good  Hope,  on  open  plains. 
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R.  habeUvMts,  Temm.  '  MSS.' (H.  Smith)  ;  Hippotigris  Isabeliinus, 
the  Isabella  Quagga  (H.  Smith) ;  Ane  Isabelle  (Le  Vaillant). 

Lesson  places  the  Quagga  with  the  true  horses,  because  the  hair 
extends  nearer  to  the  base  of  the  tail,  overlooking  the  warts  and 
other  natural  characters. 


Quagga  (A  sin  us  <iimgga). 

Le  Vaillant,  as  Colonel  Smith  observes,  only  saw,  and  did  not 
possess,  the  Ane  Isabelle.  The  specimen  in  the  British  Museum, 
described  and  figured  by  Colonel  H.  Smith,  was  certainly  only  a 
young  Quagga  in  a  very  imperfect  condition,  having  lost  nearly  the 
whole  of  its  fur  before  it  was  stuffed.  It  was  presented  by  Dr. 
Burchell  as  the  skin  of  a  Quagga. 

A.  Burchellii,  the  Peetsi,  or  Peechi.  Pale  brown,  under  side  of 
body  whitish ;  head,  body,  and  upper  part  of  leg,  black  streaked  ; 
tail,  inside  and  lower  part  of  leg,  white.  Hoof  rather  broad,  only 
slightly  concave  beneath.  Skull :  suborbital  foramen  as  in  E.  Hemionus. 

It  is  the  Equus  Zebra  (Burchell)  ;  Annus  Burchellii  (Gray) ;  Equus 
Zebroides  (Lesson) ;  Equus  Burchellii  (Bennett) ;  Equus  Zebra,  male 
(F.  Cuvier) ;  Equus  montanus,  the  Dauw  (F.  Cuvier) ;  Hippotigris 
Burchellii,  the  Dauw  (H.  Smith) ;  Burchell' s  Zebra  (Harris) ;  Striped, 
or  Bonte  Quagga  of  the  Cape  Colonists  (Harris) ;  Peet-sey  of  the 
Matabuli  and  Bechianas  ;  Dauw  (F.  Cuvier). 

It  is  a  native  of  the  plains  of  South  Africa. 

It  is  found  in  herds  in  every  district  north  of  the  Orange  Eiver.  It 
admits  of  being  tamed  to  a  certain  extent  with  considerable  facility, 
and  occasionally  a  half-domesticated  specimen  is  exposed  for  sale  in 
Cape  Town  with  a  rider  on  its  back.  Even  in  the  most  tractable  state 
to  which  it  has  yet  been  reduced,  it  is  regarded  as  wicked,  treacherous, 
obstinate,  and  fickle. 

M.  F.  Cuvier  has  applied  the  Hottentot  name  for  the  true  Zebra  to 
this  species,  and  used  for  it  the  name  E.  montanus  that  Burchell  gave 
to  that  animal,  though  it  only  inhabits  the  plains. 

tt  Hoofs  narrow,  deeply  concave  beneath ;  legs  cross-banded. — 
Living  on  the  Mountains. 
A.  Zebra,  the  Zebra.  White ;  head,  body,  and  legs  to  the  hoofs, 
black-banded ;  nose  reddish ;  belly  and  inside  of  thighs  not  banded  ; 
tail  end  blackish.  Hoofs  narrow,  deeply  concave  beneath.  Skull : 
suborbital  foramen  as  in  R  Hemionus. 


Zebra  (Asinus  Zebra). 


It  is  the  Zebra  Indica  (Aldrov.);  Equus  Indicus  (Jonston);  Equus 
Brasiliensis  (Jacob);  Hippotigris  (Dio  Cass.  'Hist.'  1.  77).  Equus  Zebra 
(Linn.);  Asinus  Zebra  (Gray);  Zfebre  (Buffon) ;  Zebra  ^Ray) ;  Sebra 
(Stubb) ;  Hippotigris  campestris  (H.  Smith);  Equus ■  montanus  (Bur- 
chell) ;  Male  Zebra  (Edwards) ;  Wild  Paard,  or  Wild  Horse,  of  the 
Patch  Colonists  (Burchell) ;  Wilder  Esel  (Kolbe) ;  Daow  (or  True 


Zebra)  of  the  Cape  Colonists  (Harris) ;  Zeura  or  Zuora  (Lobo) ;  Wild 
Ass  (Kolbe) ;  Var.  (?)  Hippotigris  Zebra,  the  Zebra  (H.  Smith)  ;  Hippo- 
tigris antiquorum,  the  Congo  Dauw  or  Zebra  of  Pigafetta  (H.  Smith) ; 
Hippotigris  antiquorum,  Angola  Dauw  (H.  Smith). 
It  is  a  native  of  the  mountains  of  South  Africa. 

Hybrids  between  the  species  of  Equida;  arc  numerous.  The 
offspring  of  the  male  Ass  (Asinus  vulgaris)  and  a  Mare  is  called  a 
Mule,  which  has  generally  the  form,  in  a  great  degree,  of  the  dam,  and 
the  head,  ears,  and  tail  of  the  sire.  The  Spanish  mules  are  well 
known  for  their  symmetry,  sureness  of  foot,  and  unwearied  activity, 
and  are  the  produce  of  a  breed  of  asses  far  beyond  those  of  this 
country  in  stature,  shape,  and  general  appearance.  The  Hinny,  which 
is  the  offspring  of  the  Horse  and  the  female  Ass,  is  altogether  inferior, 
and  is  less  esteemed  than  the  Mule.  Hybrids  have  also  been  produced 
from  the  Horse  and  the  Ass  breeding  with  the  Zebra  or  the  Quagga. 
Two  mules  that  belong  to  the  Zoological  Society  are  the  offspring 
of  the  Ass  and  the  Zebra.  The  Earl  of  Morton  bred  a  female  hybrid 
from  a  fine  male  Quagga  and  a  Mare  of  nearly  pure  (seven-eighths) 
Arabian  blood. 

It  may  be  expected  that  we  should  here  notice  the  question  as  to 
the  power  of  reproduction  in  animals  so  bred  between  different 
species.  Mr.  Bell,  in  his  'British  Quadrupeds,'  has  treated  this 
subject  in  his  usual  luminous  manner.  After  observing  that  the 
inquiry  how  far  the  power  possessed  by  two  animals  of  producing 
young  on  the  one  hand,  or  fertile  young  on  the  other,  bears  upon  the 
generic  or  specific  identity  of  the  parents,  is  one  of  the  greatest  interest 
in  the  investigation  of  zoological  relations,  he  proceeds  thus  : — "  It  has 
been  supposed,  and  with  very  considerable  probability,  that  the  pro- 
duction of  male  and  female  progeny  which  are  fertile  inter  se  is  to 
be  considered  in  itself  a  positive  proof  that  the  parents  are  of  the 
same  species,  how  much  soever  they  may  differ  in  external  form  and 
appearance.  It  is  well  known  that  there  are  many  instances  of 
animals  undoubtedly  distinct  producing  young,  which  become  fertile 
in  conjunction  with  one  or  other  of  the  parent  kinds.  This  has  been 
proved  in  the  case  of  several  species  both  of  gallinaceous  and  nata- 
torial birds  in  a  domestic  state ;  but  there  is  not,  I  believe,  on  record 
a  single  instance  of  a  male  and  female  of  such  hybrid  progeny  being 
mutually  fertile.  On  the  other  hand  the  production  of  sterile  hybrids 
between  distinct  species  of  the  same  group  is  a  circumstance  so 
commonly  occurring  as  to  require  only  an  allusion ;  and  a  reference  to 
the  present  animal  [the  Mule]  is  a  sufficient  illustration  of  the  fact. 
But  the  power  of  reproduction  even  of  such  progeny  is  considered  by 
some  as  indicative  of  a  generic  relation  between  the  parent  species, 
and  has  been  urged  as  an  argument  against  the  separation  of  the 
Horse  as  a  distinct  genus  from  the  Ass  and  its  congeners.  Before 
this  observation  however  can  be  allowed  to  have  any  weight,  it  rests 
with  the  objectors  to  define  the  precise  meaning  and  limits  of  a  genus; 
and  until  this  has  been  done,  which  has  never  yet  been  satisfactorily 
attempted,  such  an  argument  is  a  mere  begging  of  the  question.  The 
Mule  has  been  occasionally  known  to  produce  young  with  the  Horse 
or  the  Ass  :  these  cases  are  however  extremely  rare,  and  serve  as 
illustrations  of  the  statements  which  I  have  already  made,  as  there  is 
no  instance  on  record  of  two  Mules  having  bred  together."  Mr.  Bell 
notices  the  following  fact,  as  one  which  must  doubtless  be  placed  to 
the  account  of  this  power  of  reproducing  in  the  Mule.  A  small  mare 
was  turned  into  a  paddock  in  the  Gardens  of  the  Zoological  Society 
of  London  (Regent's  Park),  in  company  with  a  male  white  Ass,  and  a 
male  hybrid  between  the  Zebra  and  the  Ass.  She  had  a  foal  which 
was  distinctly  marked  with  black  stripes  across  the  legs. 

While  upon  this  subject,  we  may  as  well  advert  to  the  curious 
point,  that  the  characters  of  the  male  parent  of  the  mother's  first 
progeny  show  themselves  in  her  subsequent  offspring  by  other  males, 
however  different  those  males  may  be  in  form  or  colour.  Mr.  Bell 
observes  that  this  truth  has  already  been  illustrated  by  him  when 
treating  on  the  Dog  and  on  the  Hog,  and  he  adds  that  it  receives  a 
remarkable  and  interesting  confirmation  from  the  case  of  the  mare 
(belonging  to  the  Earl  of  Morton)  quoted  by  him  and  above  alluded 
to.  In  that  case  the  mare  was  young,  and  after  producing  the  female 
hybrid  by  the  Quagga,  had  first  a  filly,  and  afterwards  a  colt,  by  a 
fine  black  Arabian  Horse.  They  both  resembled  the  Quagga  in  the 
dark  line  along  the  back,  the  stripes  across  the  forehead,  and  the  bars 
across  the  legs  :  in  the  filly  the  mane  was  short  and  stiff,  like  that  of 
the  Quagga ;  in  the  colt  it  was  long,  but  so  stiff  as  to  arch  upwards 
and  hang  clear  of  the  sides  of  the  neck  :  in  other  respects  they  were 
nearly  pure  Arabian.  This  and  other  such  cases  should  not  be  forgotten 
by  breeders  of  animals,  who  are  anxious  about  the  perfection  of  their 
stock,  and  should  make  them  particularly  careful  as  to  the  male 
influence  which  first  makes  its  impression  on  the  female. 

Fossil  Equidcc. 

Remains  of  Equidce  occur  abundantly  in  the  third  period  of  the 
Tertiary  series  (Pliocene  of  Lyell),  in  the  fresh-water  deposits,  in 
what  is  called  Diluvial  Detritus,  in  superficial  gravels,  sands,  and 
clays,  in  the  Ossiferous  Caverns,  in  the  Osseous  Breccia,  in  the 
Epplesheim  Sand,  &c.  Bones  of  the  Horse  occurred,  but  not  abun- 
dantly, among  the  remains  found  by  Captain  Cautley  lying  on  the 
slopes  among  the  ruins  of  fallen  cliffs,  and  partly  in  situ  in  the  Sand- 
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stone  in  the  Sewalik  Mountains  at  the  southern  foot  of  the  Himalayas, 
between  the  Sutlej  and  the  Ganges.  Several  species  have  been  recorded, 
but  we  must  not  forget  the  opinion  of  Cuvier,  who  thought  there 
were  not  sufficient  data  for  specific  distinctions.  He  informs  us  that 
he  had  carefully  compared  the  skeletons  of  many  varieties  of  horses, 
those  of  the  Mule,  the  Ass,  the  Zebra,  and  the  Quagga,  and  he  never 
could  find  a  character  sufficiently  fixed  to  enable  him  to  pronounce  on 
a  species  from  an  isolated  bone.  Size,  he  remarks,  furnishes  but 
incomplete  means  of  distinction  :  horses  and  asses  vary  much  in  this 
particular,  from  their  state  of  domestication ;  and  he  adds,  that 
though  he  had  not  yet  procured  the  skeleton  of  a  Dshikketee,  he 
doubted  not  its  resemblance  to  that  of  the  other  species  as  much  as 
they  resembled  each  other  in  the  same  particular.  He  therefore 
seems  to  be  borne  out  in  his  opinion  that  comparative  anatomy 
cannot  solve  the  question  whether  the  horse  whose  remains  are  found 
in  a  fossil  state  resembled  the  horses  of  the  present  day.  The  fossil 
species  recorded  by  authors  are  Equus  fossilis  (E.  Adamiticus  of 
Schlotheim) ;  3.  (Caballus)  primigenius ;  E.  (Mulus)  primigenius  ;  E. 
(Asinus)primigenius.  Professor  Owen,  in  his  'British  Fossil  Mammals', 
has  described  three  species  of  Equidce — Equus  fossilis,  E.  plicidens, 
and  Asinus  fossilis.  Their  remains  were  all  found  in  the  Tertiary 
Formations  of  England.  He  thus  concludes  his  remarks  on  the 
Fossil  Equidce: — 

"  In  reviewing  the  general  position  and  distribution  of  the  fossil 
remains  of  the  genus  Equus,  we  find  that  this  very  remarkable  and 
useful  form  of  Pachyderm  first  made  its  appearance  with  the 
Rhinoceros  during  the  Miocene  periods  of  geology.  From  the  pecu- 
liar and  well  marked  specific  distinction  of  the  primogenial  or 
slender-legged  horses  (Hippotherium),  which  ranged  from  Central 
Europe  to  the  then  rising  chain  of  the  Himalaya  Mountains,  it  is 
most  probable  that  they  would  have  been  as  little  available  for  the 
service  of  civilised  man  as  is  the  Zebra  or  the  Wild  Ass  (Equus 
Hemionus)  of  the  present  day ;  and  we  can  as  little  infer  the  docility 
of  the  later  or  Pliocene  species,  E.  plicidens  and  E.  fossilis,  the  only 
ones  hitherto  detected  in  Britain,  from  any  characters  deducible  from 
their  known  fossil  remains.  There  are  many  specimens  however  that 
cannot  be  satisfactorily  distinguished  from  the  corresponding  parts  of 
the  existing  species,  E.  caballus,  which  with  the  Wild  Ass  may  be 
the  sole  existing  survivors  of  the  numerous  representatives  of  the 
genus  Equus  in  the  Europeo-Asiatic  continent  during  the  Pliocene 
period.  The  species  of  Equus  which  existed  during  that  geological 
period  in  both  North  and  South  America  appears  to  have  been  blotted 
out  of  the  Fauna  of  those  continents  before  the  introduction  of  man. 
The  aborigines  whom  the  Spanish  conquistadors  found  in  possession 
of  Peru  and  Mexico  had  no  tradition  or  hieroglyphic  indicative  of 
such  a  quadruped ;  and  the  horses  that  the  invaders  had  imported 
from  Europe  were  viewed  with  astonishment  and  alarm. 

"  The  researches  of  Mr.  Darwin  and  Dr.  Lund  have  however  indis- 
putably proved  that  the  genus  Equus  was  represented  during  the 
Pliocene  period  by  a  species  (E.  curvidens)  which  is  shown  to  be 
distinct  from  the  European  fossils  and  the  existing  species.  Fossil 
remains  of  the  Horse  have  likewise  been  discovered  in  North  America. 
The  geographical  range  of  the  genus  Equus  at  the  Pliocene  period 
was  thus  more  extensive  than  that  of  the  Rhinoceros,  of  which  both 
the  extinct  and  existing  species  are  confined  to  the  continents  of  the 
Old  World  of  geography.  The  Horse,  in  its  ancient  distribution  over 
both  hemispheres  of  the  globe,  resembles  the  Mastodon,  and  appears 
to  have  become  extinct  in  North  America  at  the  same  time  with  the 
M.  giganteus,  and  in  South  America  with  the  M.  Andium  and  the 
Megatherium.  Well  may  Mr.  Darwin  say,  'It  is  a  marvellous  event 
in  the  history  of  animals  that  a  native  kind  should  have  disappeared, 
to  be  succeeded  in  after  ages  by  the  countless  herds  introduced  with 
the  Spanish  colonist.' " 

EQUISETA'CE^E,  Horsetails,  a  natural  order  of  imperfectly- 
formed  Plants  whose  real  affinity  is  uncertain,  and  the  nature  of 
whose  parts  of  fructification  is  not  yet  understood.  By  Linnaeus  and 
almost  all  botanists  they  are  referred  to  the  Cryptogamic  class.  With 
Ferns  their  relation  is  not  obvious.  In  the  arrangement  of  their 
reproductive  organs  they  have  a  striking  resemblance  to  Zamia,  and 
in  their  general  aspect  to  Ephedra  or  Casuarina.  Dr.  Lindley  regards 
them  as  a  high  form  of  the  muscal  alliance,  and  places  them  near  to 
Marchantiacece.  Only  one  genus  is  known,  the  stems  of  a  species  of 
which  are  employed  in  the  shops  under  the  name  of  Dutch  Rushes. 
They  are  h  olio  w-stemmed  leafless  plants,  with  a  cuticle  composed  of  pure 
silex.  In  lieu  of  leaves  they  have  toothed  sheaths,  each  of  which  has  as 
many  series  of  imperfect  spiral  vessels  passing  into  fistulae  of  the  stem 
as  there  are  toothings.  Their  fructification  grows  in  terminal  cones, 
consisting  of  stalked  peltate  scales,  having  on  their  lower  side  small 
cases  wherein  are  lodged  minute  oval  or  round  green  bodies,  sur- 
rounded by  four  elastic  hygrometrical  yellowish-gray  granulated 
clavate  threads.  By  all  botanists  the  central  green  body  is  admitted 
to  be  a  seed  or  spore.  The  nature  of  the  clavate  threads  is  disputed ; 
they  are  usually  called  Elaters,  and  are  compared  to  the  elastic  spiral 
threads  bearing  that  name  in  Jungermanniacece  ;  but  there  is  no  proof 
of  such  being  their  nature,  and  there  is  an  opinion  that  they  are 
rudimentary  stamens. 

These  plants  are  found  in  ditches  and  rivers  in  most  parts  of  the 
world,  within  and  without  the  tropics,    None  of  them  are  of  any 


medical  use  ;  they  are  said  to  be  slightly  astringent  and  stimulating, 
but  are  not  now  employed.  The  stems  of  some  of  them  are  used  for 
polishing  furniture  and  household  utensils,  owing  to  their  siliceous 
properties.  According  to  the  observations  of  John  of  Berlin  they 
contain  30  per  cent,  of  siliceous  earth.  The  quantity  of  silex  contained 
in  the  cuticle  of  E.  hjemale  is  so  great  that  Sivright  succeeded  in 
removing  the  vegetable  matter  and  retaining  the  form.  [Equisetum.] 


Equisctum  fluviatile. 
1,  a  sterile  branch  ;  2,  a  fertile  branch  in  fructification  ;  3,  one  of  the  peltate 
scales ;  4,  the  same  viewed  from  below  ;  5,  two  of  the  cases  very  much  magnified  ; 
6,  an  ovule  with  the  four  supposed  anthers. 

EQUISE'TUM  (from  'equus,'  a  horse,  and  'seta,'  a  hair  or  bristle, 
from  the  character  of  the  leaves),  a  genus  of  Plants,  the  type  and 
only  genus  of  the  order  Equisetacew.  The  species  are  leafless  branched 
plants,  with  a  striated  fistular  stem,  articulations  sheathed  at  the 
base  ;  the  sporules  are  surrounded  by  elastic  clavate  filaments,  and 
inclosed  in  thecse  arising  from  the  peltate  scales  of  terminal  cones ; 
the  vernation  is  straight,  and  the  cuticle  abounds  in  silex. 

E.  hyemale,  Dutch  Rush,  has  a  simple  stem,  very  rough,  with  from 
14  to  20  slender  furrows  :  the  sheaths  close,  whitish,  but  the  top  and 
bottom  black ;  the  teeth  slender,  black,  deciduous.  This  plant  is  a 
native  of  England,  Scotland,  and  Ireland,  as  well  as  the  continent  of 
Europe.  It  is  almost  unknown  in  the  middle  and  southern  English 
counties,  and  is  only  sparingly  distributed  anywhere.  It  was  recom- 
mended as  a  medicine  by  the  ancients,  and  the  earlier  herbalists 
quoted  them  as  authorities  for  its  virtues ;  but  it  is  not  now  used  in 
medicine.  It  appears  however  to  possess  tannin,  and  to  act  as  an 
astringent.  It  is  supposed  to  be  injurious  to  cows,  and  is  said  to 
cause  their  teeth  to  drop  out,  but  horses  eat  it  with  impunity.  This 
plant  more  than  any  other  species  is  used  for  the  purposes  of  polishing. 
Lightfoot  says  that  in  Northumberland  the  milk-maids  scour  their 
pails  with  it.  It  is  also  used  for  the  purposes  of  polishing  wood, 
bone,  ivory,  and  various  metals,  particularly  brass,  and  is  brought 
into  this  country  from  Holland,  where  it  grows  abundantly  in  large 
quantities,  and  is  sold  in  the  shops  of  London  under  the  name  of 
Dutch  Rush.  Mr.  Newman  thinks  however  that  the  Equisctum 
brought  from  Holland  is  a  different  species  from  the  British  E.  hyemale. 
The  stems  of  this  plant  contain  large  quantities  of  silex,  and  in  the 
ash  left  after  burning  it  forms  as  much  as  97  per  cent.  On  subjecting 
a  portion  of  the  cuticle  of  this  species  to  the  analysis  of  polarised 
light  under  a  high  magnifying  power  Brewster  detected  a  beautiful 
arrangement  of  the  siliceous  particles,  which  are  distributed  in  two 
lines  parallel  to  the  axis  of  the  stem,  and  extending  over  the  whole 
surface.  The  greater  number  of  the  particles  form  simple  straight 
lines,  but  the  rest  are  grouped  into  oval  forms  connected  together 
like  the  jewels  of  a  necklace  by  a  chain  of  particles,  forming  a  sort  of 
curvilinear  quadrangle,  these  rows  of  oval  combinations  being 
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arranged  in  pairs.  Many  of  these  particles  which  form  the  straight 
lines  do  not  exceed  the  500th  of  an  inch  in  diameter.  Brewster  also 
observed  the  remarkable  fact  that  each  particle  has  a  regular  axis  of 
double  refraction.  A  very  large  quantity  of  starch  is  found  during 
winter  in  the  rhizomes,  in  whose  cells  during  the  month  of  October 
the  particles  may  be  seen  in  active  motion,  passing  up  one  side  and 
retreating  by  the  other,  much  in  the  same  way  as  in  Chara.  This 
may  also  be  seen  in  E.  fluviatUe. 

E  Mackaii  has  a  simple,  or  very  sb'ghtly  branched,  very  rough 
stem,  with  8-12  furrows,  the  sheath  close,  ultimately  wholly  black  ; 
teeth  slender,  persistent.  This  plant  occurs  in  the  north  of  Ireland, 
and  is  named  by  Mr.  Newman  after  its  discoverer,  Mr.  I.  T.  Mackay, 
author  of  the  1  Flora  Hibernica.'  Sir  Wm.  Hooker  has  referred  this 
plant  to  the  E.  elongatum  of  Willdenow  ;  but  Babington  has  adopted 
Newman's  species. 

E.  variegatum  has  a  simple  stem,  or  very  slightly  branched,  very 
rough,  with  5-9  furrows,  the  sheaths  slightly  enlarged  upwards, 
green  below,  black  above;  the  teeth  obtuse,  each  tipped  with  a 
^  deciduous  bristle.  The  stem  is  about  a  foot  high.  It  is  found  on 
•  sands  near  the  sea,  or  in  wet  places  in  mountain  valleys  in  Great 
Britain. 

E.  palustre  has  the  stem  with  6-8  deep  furrows,  branched  through- 
out ;  the  sheaths  loose,  pale,  with  acute  wedge-shaped  teeth  tipped 
with  brown,  and  membranous  at  the  edges.  This  plant  is  very 
generally  distributed  over  Great  Britain.  This  species  is  liable  to 
alter  its  characters,  and  three  tolerably  permanent  varieties  have 
been  described. 

E  fluviatUe,  Water  Horse-Tail,  has  a  sterile  stem,  nearly  smooth, 
with  about  30  stripe  and  branches ;  branches  rough,  doubly  angular, 
simple ;  the  fertile  stem  simple,  with  numerous  crowded  large 
deeply-toothed  sheaths.  This  is  the  E.  Tdmateia  of  Ehrhart  and 
Newman's  '  History  of  British  Ferns.'  Its  present  name  was  erro- 
neously given  it  by  Smith,  which  has  been  adopted  by  Hooker  and 
Babington.  It  is  one  of  the  most  beautiful  of  the  species,  attaining 
a  height  of  3,  4,  and  even  5  feet.  It  is  abundant  in  the  neighbour- 
hood of  London,  especially  near  Hampstead  Heath.  It  is  a  native 
also  of  the  more  southern  countries  of  Europe.  Although  it  grows 
in  water,  as  its  name  would  imply,  it  still  grows  in  dry  situations  ; 
and  the  name  fluviatUe  is  more  applicable  to  the  original  plant  of 
Linnoeus,  the  E.  limosum  of  English  botanists.  Horses  sometimes 
eat  this  plant;  and  from  a  passage  in  Haller  he  seems  to  have 
supposed  that  it  was  eaten  by  the  Romans  :  he  says,  "  Hoc  fuerit 
Equisetum  quod  a  plebe  Romans!  in  cibum  recipitur."  (Haller, 
'Hist.'  iii.  1.) 

E.  limosum  has  a  smooth  stem,  with  14-16  slight  furrows  ;  the 
teeth  of  the  sheaths  short,  rigid,  and  acute ;  the  branches  erect, 
simple,  whorled,  often  abortive.  This  is  undoubtedly  the  E.  fluviatUe 
of  Linnams,  but  we  have  given  the  name  of  Smith,  as  that  which  has 
been  followed  by  Hooker  and  Babington  in  their  Floras  of  Great 
Britain.  This  plant  is  seen  very  commonly  in  ponds  and  ditches,  and 
sometimes  in  running  streams,  the  roots  and  a  portion  of  the  stem 
being  immersed  in  water.  It  is  a  common  plant  throughout  Europe. 
Linnaeus  says  that  in  Sweden  it  is  used  as  food  for  cattle,  in  order 
that  the  cows  may  give  more  milk,  and  also  that  the  rein-deer  feed 
on  it.  He  advises  that  it  should  be  collected  in  summer  as  fodder 
for  the  winter.  Cattle  in  this  country  will  sometimes  eat  it.  Mr. 
Knapp  also  records  the  fact  that  the  common  water-rat  is. very 
fond  of  it.  It  is  probable  that  in  some  states  of  the  system  of 
animals  it  acts  medicinally;  but  neither  this  nor  any  other  of  the 
species  of  Equisetum  would  be  fitted  for  the  constant  food  of 
animals. 

,E.  sylvaticum,  Wood  Horse-Tail,  has  the  sterile  and  fertile  stems, 
with  about  12  furrows  and  numerous  whorls  of  slender  compound 
spreading  or  deflexed  branches;  the  sheaths  lax,  with  6-10  membra- 
nous rather  blunt  teeth.  It  is  found  in  wet  shady  places  and  moist 
woods  throughout  Great  Britain. 

E.  Drummondii  has  the  sterile  stem,  with  about  twenty  stria?,  very 
scabrous,  with  prominent  poiuts,  particularly  above;  the  branches 
simple,  with  four  simple  angles,  the  fertile  stem  simple,  with  nume- 
rous crowded  deeply-toothed  sheaths.  This  plant  has  not  been  long 
known  as  a  native  of  Great  Britain,  but  Mr.  Newman  thinks  it  is 
probably  a  common  plant,  and  says  it  is  identical  with  the 
E.  umbrosum  of  Willdenow. 

E.  arvense,  Corn-Field  Horse-Tail,  has  the  sterile  stem,  with  few 
furrows,  slightly  scabrous;  the  branches  simple,  rough,  with  four 
simple  angles,  the  fertile  stem  simple,  with  few  lax  distant  sheaths. 
This  is  the  most  common  of  all  the  species,  and  frequently  a  source 
of  serious  injury  to  the  farmer  and  gardener.  It  is  subject  to 
variation  according  to  the  locality  in  which  it  grows.  It  is  easily 
distinguished  from  E.  umbrosum,  for  which  it  might  be  mistaken  by 
its  drooping  and  compound  branches. 

(Newman,  History  of  British  Ferns  and  Allied  Plants  ;  Babington, 
Manual  of  British  Botany  ;  Loudon,  Encyclopaedia  of  Plants.) 

EQUUS.  [Equidje.] 

ERA'NTHEMUM,  a  genus  of  Aeanthaceous  Plants,  with  showy 
purple  flowers,  some  of  whose  species  are  occasionally  seen  in  hot- 
houses in  this  country.  It  has  a  salver-shaped  corolla  with  a  5-cleft 
nearly  equal  limb,  a  4-parted  equal  calyx,  and  only  two  out  of  its 


four  stamens  fertile.  Eranthcmum  pulchcllum  and  E.  bicolor  are  the 
handsomest  species  in  cultivation,  and  when  skilfully  managed 
produce  a  very  striking  appearance. 

ERANTHIS,  a  small  genus  of  Plants  cut  off  from  Hellehorus,  in 
consequence  of  its  having  a  deciduous  calyx,  stalked  capsules,  an 
involucre  to  the  flowers,  and  a  totally  different  habit.  E.  hyemalis, 
or  Winter  Aconite,  is  a  small  stemless  tuberous  herbaceous  plant, 
inhabiting  shady  places  in  the  midland  parts  of  Europe,  and  rendering 
our  gardens  gay  in  the  earliest  spring  with  its  cups  of  bright  yellow. 
It  has  peltate,  many-cut,  pale  green,  smooth  leaves,  and  a  single- 
flowered  scape  only  a  few  inches  high. 

Another  species,  E.  Sibirica,  inhabits  Siberia. 

ERGOT,  botanically  considered,  is  a  fungus  belonging  to  the 
Gymnomycetous  division,  and  constituting  one  of  two  species  of 
Spcrmdedia  admitted  by  Fries.  He  calls  it  S.  clavus,  and  separates 
it  from  the  genus  Sclerotium,  to  which  it  had  previously  been 
referred,  on  account  of  its  growing  in  the  inside  of  other  plants,  and 
having  no  proper  fructification.  He  defines  the  genus  Spiermocdia 
as  follows :  "  Variable,  rounded,  entophytal,  rootless,  of  a  fleshy 
mealy  homogeneous  texture,  with  a  rind  concrete,  scaly,  or  somewhat 
pruinose.  Proper  fructification  none."  And  then  he  adds  "  that  it 
is  only  a  morbid  condition  of  the  grain  of  corn,  not  propagated  by 
seed,  but  generated  by  a  particular  combination  of  external  influences 
(cosmica  momenta)."  Endlicher  takes  the  same  view  of  the  nature 
of  ergot,  only  with  more  consistency  he  does  not  admit  it  as  a  real 
fungus,  but  only  enumerates  it  as  a  diseased  state  of  the  seed  of 
grasses,  swelling  into  a  fungoid  body,  and  covered  externally  with 
powder.  From  the  researches  of  the  late  Mi-.  Quekett  it  appears 
that  a  true  fungus  exists  in  the  grain  of  rye  during  its  early  stages 
of  growth,  which  gives  it  the  peculiar  appearance  called  Ergot.  He 
describes  the  sporidia  of  this  fungus  as  elliptical,  moniliform,  finally 
separating,  transparent,  and  seldom  containing  more  than  one,  two,  or 
three  well-defined  greenish  granules.  Mr.  Quekett  called  the  fungus 
Ergotetia  abort  if aciens,  in  reference  to  its  action  on  the  system. 
For  its  action,  see  Ergot,  iu  Arts  and  Sc.  Div. 

The  ergot  of  rye  is  not  confined  to  that  kind  of  grass,  but  attacks 
many  other  species.  Fries  distinguishes  it  by  the  lengthened  form 
and  white  interior  from  Spermdedia  Paspali,  a  Carolina  ergot,  which 
is  globose  and  somewhat  compressed,  scaly  and  rough  externally, 
pale  brown  and  yellowish  inside.  A  third  species  attacks  Indian 
corn  in  Columbia,  and  has  a  pear-shaped  figure. 

ERGYNE.  [Isopoda.] 

ERI'CA,  a  most  extensive  and  beautiful  genus  of  Plants,  the  type 
of  the  natural  order  Ericacca:.  It  is  distinguished  by  its  calyx 
being  4-leaved,  its  corolla  4-toothed,  and  its  fruit  a  dry,  4-  or 
8-celled,  many-seeded  capsule,  opening  into  valves  with  the 
dissepiments  projecting  from  their  middle. 

Under  this  character  is  included  a  great  variety  of  species  having 
very  narrow  linear  leaves  arranged  in  whorls,  and  so  little  different 
in  their  vegetation  in  most  cases,  that  when  out  of  flower  they  are 
often  not  easily  distinguished  from  each  other ;  but  exhibiting  a 
surprising  diversity  in  their  flowers,  iu  which  their  great  beauty 
resides.  The  richness  of  colour,  the  elegance  and  variety. of  form, 
the  delicacy  of  texture,  or  the  minute  microscopic  perfection  of 
their  corolla,  are  such  as  no  words  can  describe.  Lovely  as  even 
our  wild  moorland  heaths  are,  they  rank  among  the  lowest  in  point 
of  beauty  in  this  extraordinary  genus,  in  which  all  the  hues  of  red, 
pink,  and  purple  vie  with  each  other  in  the  most  brilliant  manner, 
assuming  every  tint  but  blue,  and  fading  into  the  purest  and  most 
transparent  white.  Some  of  the  species  have  the  corolla  as  much  as 
two  inches  long,  in  others  it  is  not  bigger  than  a  pepper-corn ;  in 
some  it  is  long  and  slender,  in  others  inflated  like  a  flask,  or  dilated 
like  a  vase  of  the  purest  form,  or  as  round  as  an  air-bubble ;  and 
there  are  many  in  which  it  is  split  almost  to  its  base,  and  immersed 
in  a  calyx  whose  texture  and  colours  are  even  more  brilliant  than  its 
own.  Here  we  have  a  species  the  surface  of  whose  corolla  rivals  in 
evenness  and  polish  the  finest  porcelain ;  there  another  appears 
covered  all  over  with  hairs,  exuding  a  glutinous  secretion,  which 
glitters  upon  its  sides  like  solid  crystals;  and  some  again  have  their 
colours  so  dimmed  by  a  loose  shaggy  coat,  that  their  real  tint  can 
hardly  be  ascertained.  There  are  even  some  in  which  the  corolla 
assumes  the  very  colour  of  the  leaves,  only  clearer,  brighter,  and 
richer.  This  great  difference  in  the  structure  of  the  flowers  of 
different  species  is  accompanied  by  distinctions  in  their  anthers, 
which  are  either  muticous  (destitute  of  appendages),  cristate 
(furnished  with  two  little  broad  projecting  membranes),  or  aristate 
(that  is,  having  a  couple  of  bristle-shaped  processes  proceeding  from 
their  base).  It  has  lately  been  proposed  to  take  advantage  of  these 
and  similar  differences  for  breaking  up  the  genus  Erica,  now  consisting 
of  between  300  and  400  supposed  species,  into  a  number  of  new 
genera ;  and  accordingly  in  Don's  '  General  System  of  Gardening  and 
Botany,'  we  find  no  fewer  than  twenty  new  groups  formed  at  the 
expense  of  Erica. 

The  genus  is  confined  to  the  Old  World.  A  few  species  occur  in 
the  North  of  Europe,  and  others  in  the  countries  bordering  on  the 
Mediterranean.  In  Great  Britain,  Heather  {Erica,  or  Calluna  vulgaris) 
[Calluna]  covers  large  tracts  of  waste  land,  and  is  used  to  thatch 
houses,  to  make  brooms,  and  even  beds,  in  the  northern  parts  of  the 
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island.  There  is  a  double  variety  of  this  species  which  is  extremely 
beautiful.  All  our  British  heaths  are  improved  by  cultivation,  and 
are  general  favourites  where  the  climate  and  soil  are  suited  to  them. 
They  will  not  however  thrive  in  hot  dry  places  and  in  any  common 
soil,  but  require  sandy  peat  earth,  and  a  situation  where  they  are 
moderately  shaded  from  the  sun.  Erica  carnea,  one  of  the  few 
plants  whose  flowers  bid  defiance  to  the  rigour  of  winter,  and  appear 
as  the  earliest  harbingers  of  spring,  is  found  wild  in  Germany  and 
generally  on  the  mountains  of  middle  Europe. 

But  it  is  at  the  Cape  of  Good  Hope  that  the  principal  part  of 
the  species  is  found;  indeed  the  whole  of  those  which  are  cultivated 
in  greenhouses.  In  their  native  country  they  are  by  no  means  so 
handsome  as  when  cultivated,  but  form  scraggy  shrubby  bushes, 
with  so  little  beauty,  that  the  colonist  boors  have  not  vouchsafed  to 
give  them  even  a  name. 

ERICA'CEjE,  a  natural  order  of  Exogenous  Plants,  deriving  their 
name  from  the  extensive  genus  that  forms  the  subject  of  the  last 
article.  It  is  readily  known  from  all  other  orders  by  its  anthers 
bursting  by  pores  at  their  apex,  the  stamens  being  hypogynous,  the 
corolla  monopetalous,  and  the  ovary  containing  more  cells  than  two. 
By  this  character  are  combined  with  the  genus  Erica  the  fragrant 
richly-coloured  Azalea,  the  shady  evergreen  Rhododendron,  and  the 
delicate  irritable  Kalmia,  together  with  Arbutus,  Andromeda,  Oaul- 
theria,  and  many  others  equally  beautiful;  in  fact  it  is  probable 
that  if  it  were  necessary  for  a  botanist  to  name  some  one  natural 
order  as  pre-eminent  for  beauty,  this  would  be  the  one  selected.  It 
is  therefore  not  a  little  curious  that  it  should  also  be  an  order 
of  poisonous  plants ;  for  one  would  hardly  expect  danger  to  lurk 
beneath  forms  so  fair.  Nevertheless  Rhododendron  ponticum,  Azalea 
pontica,  and  various  Kalmim  and  Andromedce  are  notoriously  delete- 
rious, and  even  the  Arbutus  berries  are  in  no  inconsiderable  degree 
narcotic. 

The  order  is  unknown  in  very  hot  countries,  except  at  considerable 
elevations ;  it  appears  generally  to  love  exposed  situations,  and,  with 
the  exception  of  Erica  itself,  to  follow  mountain  chains,  as  it  advances 
from  the  cool  plains  of  the  temperate  zone  to  equinoctial  regions. 
Hence,  although  we  find  Befaria,  Oaylussaccia,  Andromeda,  and 
others  in  Peru,  Brazil,  Ceylon,  Java,  Madagascar,  and  elsewhere,  it  is 
only  upon  the  tops  of  lofty  mountains  or  upon  their  sides. 

Ericacece  are  frequently  polypetalous,  and  give  rise,  along  with  other 
similar  cases,  to  a  suspicion  that  the  usual  division  of  Exogens  into 
polypetalous,  monopetalous,  and  incomplete  sub-classes,  is  essentially 
bad.  [Exogexs.] 


Erica  Xongijtora, 

1,  stamens  and  pistil;  2,  calyx;  3,  ovary;  4,  anther;  5,  section  of  seed, 
showing  the  embryo. 

The  following  are  the  British  species  of  this  genus,  with  their 
distinctive  characters,  as  given  in  Babington's  '  Manual  of  British 
Botany : ' — 

*  Corolla  globose  or  urceolate,  stamens  included,  filaments  capillary, 
stigma  peltate. 

E.  Tetralix,  with  the  leaves  4  in  a  whorl,  downy  above  and  on  the 
midrib  beneath ;  the  sepals  linear,  downy ;  the  ovary  downy.  Its 
flowers  are  rose-coloured.  It  grows  commonly  on  boggy  heaths,  and 
blossoms  in  July  and  August. 

E.  Mackaiana,  Mackay's  Heath.  Leaves  4,  midrib  beneath  and 
upper  surface  glabrous  ;  the  sepals  ovate-lanceolate,  and  with  the 
ovary  glabrous.    The  flowers  are  purplish.    The  only  locality  known 


for  it  in  the  British  Islands  is  between  Roundstone  and  Clifden  in 
Connamara,  Ireland. 

E.  cinerea,  Fine-Leaved  Heath.  The  leaves  are  3  in  a  whorl,  keeled 
beneath,  with  a  central  furrow ;  glabrous  flowers  in  dense  whorled 
racemes.    Flowers  reddish-purple.    It  is  found  on  dry  heaths. 

E.  ciliaris.  Leaves  4  in  a  whorl,  ovate,  ciliated;  flowers  in  terminal 
unilateral  racemes.    It  is  a  rare  plant. 

**  Corollas  campanulate  or  shortly  tubular,  stamens  exserted,  filaments 
flattened,  style  capitate. 

E.  Mediterranea.  Leaves  4  in  a  whorl,  linear,  glabrous  above,  convex, 
with  a  central  furrow  beneath ;  corolla  cylindrical,  urceolate ;  anthers 
without  awns.  Found  in  Ireland,  in  mountain  bogs  in  the  west  of 
Mayo  and  Galway. 

K  vagans,  Cornish  Heath.  Leaves  4-5  in  a  whorl,  corolla  most 
campanulate.  Flowers  red  or  white ;  anthers  purple.  It  is  found 
in  the  western  parts  of  Cornwall  in  England,  and  on  the  coast  of 
Waterford  in  Ireland. 

ERICHTHUS,  Latreille's  name  for  a  genus  of  deep-sea  Crustaceans, 
and  placed  by  M.  Milne-Edwards  between  the  genera  Squillerichthus 
and  Alima.  The  last-named  author  makes  the  tribe  Erichthians 
(Erichthiens)  belong  to  the  family  of  Unicuirassiated  Stomapods 
(Stomapodes  Unicuirasse's),  the  general  characters  of  the  tribe  being 
an  undivided  carapace  and  a  styliform  rostrum ;  no  moveable  rostral 
plate  ;  and  branchiae  in  general  rudimentary. 

The  tribe,  according  to  M.  Milne-Edwards,  is  composed  of  a  certain 
number  of  small  crustaceans  approximating  to  the  Squilla;,  but  which 
have  in  general  only  rudimentary  branchiae,  and  are  often  completely 
deprived  of  them.  They  are  easily  distinguished  by  their  carapace, 
which  is  large,  lamellar,  generally  transparent,  without  longitudinal 
fuiTows  or  distinct  lobes,  and  always  armed  with  a  styliform  rostrum, 
which  advances  above  the  ophthalmic  and  antennular  rings.  These 
first  two  rings  of  the  head  are  less  distinct  than  they  are  in  Squilla, 
but  have  very  nearly  the  same  conformation,  and  move  upon  the 
succeeding  cephalic  segment.  The  internal  antennae  are  inserted 
below  and  behind  the  ocular  peduncles  ;  they  are  rather  distant  from 
each  other,  and  their  slender  and  cylindrical  peduncles  are  composed 
of  three  joints,  and  carry  at  their  extremity  three  multiarticulate 
filaments.  The  external  antennae  are  inserted  at  some  distance  behind 
the  preceding,  and  are  directed  outwards  ;  their  peduncle  is  large, 
and  formed  of  two  joints,  of  which  the  first  gives  origin  by  the 
anterior  border  of  its  extremity  to  a  slender  and  short  stem  (tige), 
composed  of  two  peduncular  joints  and  a  multiarticulate  filament, 
the  second  carrying  at  its  extremity  a  large  oval-shaped  blade  or 
lamina  with  ciliated  edges.  The  epistome  is  not  projecting  and 
swollen  as  in  Squilla,  and  the  mouth  resembles  a  pear-shaped  tubercle, 
situated  near  the  middle  or  towards  the  posterior  third  of  the  lower 
surface  of  the  carapace.  The  upper  lip  has  the  form  of  a  triangle, 
with  a  rounded  base  which  is  directed  backwards.  The  mandibles 
are  vertical,  swollen  at  their  base,  and  armed  with  two  branches  with 
dentilated  borders,  the  upper  of  which  raises  itself  into  the  interior 
of  the  pharynx  ;  their  palpiform  stem  (tige)  is  either  rudimentary  or 
null.  The  lower  lip  is  large  and  composed  of  two  swollen  lobes. 
The  jaws  are  small,  and  of  the  same  conformation  as  those  of  Squilla, 
excepting  that  those  of  the  second  pair  are  narrower.  The  members 
which  represent  the  anterior  jaw-feet,  the  prehensile  feet  (pates 
ravisseuses),  the  three  pairs  of  subcheliform  feet  applied  against  the 
mouth,  and  the  three  pairs  of  natatory  feet,  which  terminate  the 
series  of  thoracic  members,  are  formed  and  disposed  in  the  same 
manner  as  they  are  in  Squilla.  It  is  only  to  be  remarked  that  often 
the  three  pairs  of  subcheliform  feet  are  less  approximated  to  the 
mouth  than  they  are  in  the  Squillce,  and  that  those  of  the  last  three 
pairs  are  sometimes  rudimentary.  The  carapace  is  prolonged  more 
or  less  far  beyond  the  last  rings  of  the  thorax,  or  even  beyond  the 
first  segments  of  the  abdomen,  but  without  adhering  thereto.  The 
abdomen  is  elongated ;  its  last  segment  is  very  large,  and  entirely 
covers  the  appendages  of  the  preceding  ring,  which  are  short,  but 
formed  like  those  of  the  Squillce.  Finally,  the  false  feet  suspended 
from  the  first  five  rings  of  the  abdomen  are  more  slender  and  more 
elongated  than  in  the  other  division  of  the  family,  and,  as  has 
already  been  noticed,  present  in  general  only  the  vestiges  of  branchiae. 

The  Erichthi  have  as  yet  occurred  hardly  anywhere  else  than  in 
the  ocean  (haute  mer),  and  have  hitherto  been  found  only  in  tropical 
regions.    The  following  are  the  characters  of  the  genus  : — 

Squillerichthus. — Carapace  armed  with  spiniform  prolongations  and 
covering  the  base  of  the  internal  antennae,  but  posteriorly  it  does  not 
overpass  (not  comprising  the  spines)  the  last  ring  of  the  thorax.  The 
rostrum  is  styliform  and  very  long.  The  eyes  are  large,  pear-shaped, 
and  articulated,  on  a  very  slender  and  rather  long  cylindrical  peduncle. 
The  ophthalmic  ring  is  not  distinct  from  the  antennular  ling,  as  in 
the  Squillidce  but  the  mode  of  insertion  of  the  antenna?  is  the  same 
as  in  those  animals  and  in  the  Erichthi.  The  antennae  of  the  first 
pair  are  directed  forwards,  and  present  nothing  remarkable.  The 
external  antennae  are  directed  outwards,  as  in  the  Erichthi,  and  present 
also  a  large  peduncle,  carrying  at  its  extremity  a  large  oval-shaped 
lamina  ciliated  all  round,  and  giving  insertion,  by  its  anterior  border, 
to  a  very  short  stemlet  (tigelle),  composed  of  two  peduncular  joints 
and  a  terminal  filament.    The  mouth  is  little  distant  from  the  base  of 


607 


ERICHTHUS. 


ERICHTHUS. 


coi 


the  antenna;,  and  situated  towards  the  middle  of  the  carapace.  The 
upper  lip  is  large,  deniicircular,  and  projecting.  The  mandibles  are 
directed  downwards  as  in  the  Squillce,  and  there  is  a  large  denticulated 
tooth  and  a  prolongation  equally  dentilated  on  its  edge,  which  mounts 
towards  the  stomach,  but  the  palpiform  stem  is  null  or  rudimentary. 
Behind  the  mandibles  are  found  a  large  inferior  bilobated  lip,  and 
then  two  pairs  of  jaws,  the  form  of  which  is  the  same  as  in  the 
Squillidce.  The  appendages  that  correspond  to  the  jaw-feet  of  the 
first  pair  present  nothing  remarkable  ;  they  have  the  form  of  a  long 
and  slender  stem,  and,  as  in  the  other  crustaceans  of  this  family,  do  not 
seem  to  form  a  part  of  the  buccal  apparatus.  The  members  of  the 
fallowing  pair  are  very  large,  and  constitute  prehensile  feet  (pates 
ravisseuses),  exactly  similar  to  those  of  the  Squillce  ;  their  penulti- 
mate articulation  is  enlarged  and  spinous  towards  the  base,  and  their 
terminal  claw  is  short,  and  armed  with  spiniform  teeth  on  the 
prehensile  edge.  The  feet  of  the  three  following  pairs  are  inserted 
on  a  transverse  curved  line  immediately  behind  the  prehensile  feet, 
and  are  habitually  applied  against  the  mouth  exactly  as  in  the 
Sqwillidce ;  each  of  these  carries  at  its  base  a  flattened  disc-like 
vesicle,  and  is  terminated  by  an  oval  cheliferous  manus.  The  three 
last  thoracic  rings  are  complete,  and  free  below  the  carapace,  which 
covers  the  first  two.  The  three  pairs  of  corresponding  feet  are  of 
moderate  size,  and  formed  as  they  are  in  the  Squillidce,  only  their 
last  joint  is  not  setiferous.  The  abdomen  is  large,  and  much 
resembles  that  of  the  Squillce,  except  that  the  last  segment  is  much 
larger,  and  habitually  covers  the  members  of  the  penultimate  ring. 
These  last  organs  are  composed,  as  in  the  Squillce,  of  a  peduncular 
joint,  which  prolongs  itself  inferiorly  into  a  great  lamina,  and  carries 
two  appendages  inserted  on  its  edges  near  its  base.  The  internal 
appendage  consists  of  a  great  ciliated  lamina,  and  the  external 
one  is  composed  of  two  joints,  of  which  the  last  is  oval,  and 
the  penultimate  joint  armed  with  spines  on  the  external  border. 
The  false  feet  suspended  from  the  first  five  rings  of  the  abdomen 
are  large,  and  formed  of  a  nearly  square  peduncular  joint,  and  of 
two  great  oval  laminas  with  ciliated  edges;  the  internal  lamina 
bears  on  its  internal  edge  a  small  rudimentary  appendage,  and 
the  external  gives  insertion,  near  its  base,  to  a  large  ramose 
brauchia. 

M.  Milne-Edwards,  who  founded  this  genus,  and  whose  description 
we  haye  above  given,  considers  that  Squillerichthus  forms  the  passage 
between  the  Squillce  and  the  Erichthi. 

It  has  only  been  found  as  yet  in  the  Asiatic  seas. 

The  species  (two  only  are  recorded)  are  small. 

<S.  typus.  Rostrum  advancing  beyond  the  peduncle  of  the  internal 
antennae ;  a  great  horizontal  spine  on  the  middle  of  the  posterior 
border  of  the  carapace  ;  and,  on  each  side,  another  and  longer  spini- 
form elongation,  springing  from  the  angle  of  the  carapace ;  finally,  a 
rather  strong  point  towards  the  middle  of  the  lateral  border  of  the 
carapace,  and  another  above  the  base  of  the  external  antennae.  Claws 
of  the  prehensile  feet  armed  with  four  teeth  (including  the  terminal 
point).  The  last  thoracic  ring  is  not  covered  with  the  carapace, 
and  the  abdomen  is  very  large.  Its  last  segment  is  much  longer 
than  it  is  wide,  and  armed  with  three  pair  of  marginal  teeth. 
Length  about  15  lines.  Found  in  the  seas  of  Asia.  (Milne- 
Edwards.) 

The  other  species  recorded  by  M.  Milne-Edwards,  S.  spinosus,  was 
taken  by  M.  Dussumier  in  the  Gulf  of  Bengal. 

Erichthus. — Carapace  very  large,  convex,  and  armed  with  spiniform 
elongations.  It  entirely  covers  the  base  of  the  ocular  peduncles,  as 
well  as  of  the  antenna;,  and  extends  backwards  more  or  less  far  beyond 
and  above  the  abdomen,  which  is  short  and  large.  The  eyes  are  large, 
pear-shaped,  and  are  not  carried  on  a  slender  and  elongated  stem,  as 
in  the  Squillerichthi  and  Alirnce.  The  antenna;  present  nothing  remark- 
able, except  that  the  stemlet  (tigelle)  of  those  of  the  second  pair  is 
often  rudimentary,  and  that  those  of  the  first  pair  are  rather  short. 
The  mouth  is  formed  in  the  same  manner  as  it  is  in  the  Squillerichthi, 
only  the  external  jaws  are  extremely  small,  and  narrower.  The  jaw- 
feet  of  the  first  pair  are  extremely  slender,  and  of  moderate  length  ; 
they  are  slightly  enlarged  towards  the  extremity,  and  have  a  rudi- 
mentary nail  or  claw  at  the  end.  The  prehensile  feet  are  but  little 
developed  ;  their  claw  is  nearly  straight  and  without  dentilations,  and 
the  penultimate  joint  is  slender,  elongated,  straight,  and  devoid  of 
spines.  The  feet  of  the  three  following  pairs  are  formed  in  the 
same  manner  as  they  are  in  Squillerichthus,  but  they  are  inserted 
one  after  the  other ;  the  flattened  vesicle  fixed  at  the  base  of  each 
of  these  organs,  as  well  as  of  the  members  of  the  two  preceding 
pairs,  is  very  large.  The  thoracic  feet  of  the  last  three  pairs  are 
formed  in  the  same  manner  as  in  Squilla  and  Squillerichthus,  but 
are  little  developed,  and  sometimes  want  the  styliform  appendage ; 
at  other  times  they  are  entirely  rudimentary,  and  are  only  com- 
posed of  a  small  peduncle,  terminated  by  two  articulations  nearly 
like  the  false  abdominal  feet,  but  much  smaller.  The  abdomen  is 
wide  and  short ;  the  caudal  fin  which  terminates  it  is  disposed  as 
in  Squillerichthus,  and  the  false  feet  of  the  first  pair  are  large,  and 
terminated  by  two  great  oval  laminae,  on  one  of  which  is  a"  rudimentary 
branchia. 

M.  Milne-Edwards,  who  gives  the  above  characters,  divides  the  nine 
species  into  the  following  sections  : — 


a.  Species  whose  rostrum  is  very  long,  and  passes  sensibly  beyond  the 
internal  antennae. 
Ex.  E.  vitreus  (Smerdis  vulgaris,  Leach).    Locality,  the  Southern 
Atlantic  Ocean. 


Erichthus  vitreus. 

&,  Species  whose  rostrum  is  of  moderate  length,  and  passes  beyond 
the  peduncle  of  the  internal  antennae  without  attaining  to  the 
extremity  of  those  appendages. 
Ex.  E.  armatus  (Smerdis  armata,  Leach).     Locality,  coasts  of 
Africa. 

y.  Species  having  the  rostrum  extremely  short  (not  passing  beyond 
the  peduncle  of  the  internal  antennae). 
Ex.  E.  Duvaucellii.    Locality,  Gulf  of  Bengal. 


Erichthus  Duvaucellii. 

Alima. — Carapace  narrow,  straight  above,  if  not  altogether  so 
behind,  where  it  often  presents  a  sudden  roof-like  elevation  ;  rostrum 
straight  and  styliform.  The  anterior  angles  of  the  carapace  constitute 
two  acute  spines  directed  forwards  ;  the  posterior  angles  are  also  pro- 
longed into  the  form  of  points  directed  backwards  on  each  side  of  the 
abdomen.  Finally,  the  lateral  borders  of  the  carapace  are  nearly 
straight.  The  opthalmic  and  antennular  rings  are  not  hidden  under 
the  carapace  as  in  Erichthus,  but  are  seen  uncovered  under  the  rostrum. 
The  eyes  are  carried  on  slender  long  cylindrical  peduncles  directed 
outwards.  There  is  nothing  particular  about  the  antennae.  The 
mouth  is  situated  very  far  from  the  front,  towards  the  posterior  third 
of  the  lower  surface  of  the  carapace  ;  the  upper  lip,  the  mandibles, 
the  lower  lip,  and  the  two  pairs  of  jaws,  have  the  same  form  as  in 
Erichthus  and  Squillerichthus.  The  thoracic  feet  are  formed  also  in 
the  same  manner  as  in  Erichthus,  but  the  three  pairs  of  members 
which  follow  the  prehensile  feet  are  more  approximated  to  the  mouth, 
as  in  the  Squillce.  The  posterior  border  of  the  carapace  is  ordinarily 
notched,  so  as  to  leave  uncovered  the  two  last  thoracic  rings,  and  the 
abdomen  is  narrow  and  elongated.  The  false  feet  are  large,  but  are 
in  general  completely  devoid  of  branchiae :  sometimes  vestiges  of  these 
organs  are  found  upon  the  abdominal  members  of  the  first  pair,  and 
at  other  times  they  are  represented  by  a  small  pediculated  tubercle 
fixed  to  the  external  blade  of  these  appendages.    Finally,  the  con- 


Alima  hyalina.    a,  natatory  ventral  appendage  magnified. 

formation  of  the  species  of  caudal  fin  formed  by  the  last  abdominal 
segment  and  the  false  feet  of  the  sixth  ring  are  entirely  the  same  as 
in  Erichthus.  M.  Milne-Edwards,  whose  description  we  have  given, 
states  that  the  Alince  bear  an  extremely  strong  resemblance  to  the 
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Erichthi,  but  always  have  the  body  more  elongated.  Their  maimers, 
he  adds,  are  not  known,  and  he  divides  the  five  species  into  the 
following  sections  : — 

o.  Species  which  have  the  hand  of  the  prehensile  feet  unarmed  with 
spines. 

Ex.  A.  hyalina  (Leach).    Locality,  Cape  Verd. 

8.  Species  which  have  the  hand  of  the  prehensile  feet  armed  with  teeth 
or  spines  on  the  prehensile  border. 
Ex.  A.  laticauda.    Locality,  New  Guinea.    (Quoy  and  Gaimard.) 

M.  Milne-Edwards  observes  that  the  species  figured  by  M.  Guerin 
under  the  name  of  A.  triacanihura,  belongs  to  this  division,  and  seems 
to  be  distinguished  from  the  other  species  by  the  brevity  of  the 
rostrum,  the  shortness  of  the  lateral  blades  of  the  caudal  fin,  &c. 

A.  longirostris  of  the  same  naturalist  has  not,  according  to  M. 
Edwards,  been  described,  but  seems  to  approach  very  nearly  to  the 
preceding  species. 

ERIGERON,  a  genus  of  Plants  belonging  to  the  natural  order 
Composites,  the  sub-order  Cory  inb  if  era,  the  tribe  Asteroidea,  the  sub- 
tribe  Asterinece,  the  division  Asterea?,  the  sub-division  Erigerece.  It 
has  many-flowered  radiant  heads  ;  the  flowers  of  the  ray  ligulate, 
with  pistils  only,  and  in  many  rows,  those  of  the  disc  tubular  ; 
mostly  with  both  stamens  and  pistils,  the  receptacle  naked  and  foveo- 
late  ;  the  involucre  imbricated,  the  pappus  pilose  in  one  or  many  rows, 
the  fruit  compressed. 

E.  Philadelphicum  has  the  stem  slightly  furrowed,  downy,  with 
spreading  hairs ;  the  leaves  of  the  root  cuneate-obovate,  sometimes 
deeply  sinuate,  the  upper  becoming  gradually  entire,  oblong-lanceo- 
late, and  amplexicaul;  the  florets  of  the  ray  1-200,  pale  purple,  slightly 
bifid.  This  plant  is  a  native  of  North  America,  and  is  used  as  a  medi- 
cine in  the  United  States.  It  possesses  stimulant  properties,  and  is 
given  as  an  emmenagogue  ;  it  also  acts  on  the  kidneys,  and  is  consi- 
dered a  valuable  diuretic.    It  has  a  powerful  fetid  smell. 

E.  acris  has  the  stem  corymbose,  the  branches  alternate,  bearing 
single  heads  ;  the  leaves  linear,  lanceolate,  entire,  spreading ;  the  lower 
leaves  narrowed  below ;  the  ray  erect,  scarcely  longer  than  the  disc  ; 
the  inner  female  florets  filiform,  numerous.  It  has  a  stem  6-18  inches 
high  ;  the  flowers  yellow  in  .the  disc  and  pale  blue  in  the  ray.  The 
ashes  of  this  plant  contain  about  5  per  cent,  of  potassa,  and  it  is  some- 
times burned  for  procuring  the  alkali.  It  has  a  strong  scent,  and  like 
many  other  species  of  the  family  is  said  to  keep  away  fleas.  With 
species  of  Conyza  [Conyza]  and  Pulicaria  [Pulicaria],  it  has  the  name 
of  Flea-Bane.  It  is  a  native  of  Europe,  and  is  a  common  plant  in  Great 
Britain.  E.  Canadensis  and  E,  alpinus  are  also  found  in  England  and 
Scotland  :  the  first.is  a  rare  plant,  and  is  found  on  waste  ground  ;  the 
second  is  a  native  of  highland  mountains.  The  species  are  numerous, 
and  some  of  them  are  ornamental  plants. 

(Babington,  Manual ;  Burnett,  Outlines  of  Botany  ;  Lindley,  Flora 
Medica.) 

ERINACEUS,  a  genus  of  Animals  to  which  the  Hedgehog  (Herisson 
of  the  French)  is  referred.  The  Hedgehogs  are  placed  by  Cuvier  at 
the  head  of  the  Insectivorous  Mammifers  ;  and  M.  F.  Cuvier  observes 
that  in  Chrysoddoris  the  normal  system  of  dentition  of  the  Insectivora 
may  be  seen  reduced  to  the  narrowest  dimensions,  whilst  in  the  Hedge- 
hogs it  appears  to  be  brought  to  the  greatest  development. 

f*  IT  IT 

Dental  Formula  : — Incisors,  — ;  canines,  0;  molars,  — -=36. 

2  7 — 7 

It  has  the  following  characters  : — Body  covered  with  spines,  with 
the  power  of  rolling  itself  up  into  a  ball  by  means  of  appropriate 
muscles;  muzzle  pointed;  ears  more  or  less  apparent;  tail  short; 
each  foot  5-toed,  and  armed  with  robust  claws. 

The  species  of  Hedgehog  have  been  recorded  as  inhabitants  of 
Europe,  Africa,  and  India. 

K  Europceus,  the  Common  Hedgehog,  is  the  Riccio  of  the  Italians  ; 
Erizo  of  the  Spanish ;  Ourizo  of  the  Portuguese ;  L'Herisson  of  the 
French;  Igelofthe  Germans;  Eegel-Varken  of  the  Dutch;  Pin-Suin 
of  the  Danes ;  Draenog  and  Draen  y  Coed  of  the  Welsh ;  Urchin  of 
the  British ;  Echinus  terrestris  of  Gesner ;  Echinus  (Erinaceus)  terrestris 
of  Ray  ;  and  Acanthion  vulgaris  of  Klein.  There  can  be  little  doubt 
that  it  is  the  Echinus  ('Exivos)  of  Aristotle. 

This  indigenous  animal  is  too  well  known  to  need  a  lengthened 
description.    The  length  is  generally  rather  more  than  9  inches. 

The  food  of  the  Hedgehog,  which  is  a  nocturnal  animal,  consists 
principally  of  insects,  worms,  slugs,  and  snails.  That  it  will  eat 
vegetables  is  shown  by  White  of  Selborne,  who  relates  how  it  eats 
the  root  of  the  plaintain  by  boring  beneath  it,  leaving  the  tuft  of 
leaves  untouched.  In  the  '  Zoological  Journal'  (vol.  ii.)  is  an  account 
by  Mr.  Broderip  of  an  experiment  made  by  Professor  Buckland, 
proving  that  in  captivity  at  least  the  Hedgehog  will  devour  snakes ; 
but  there  is  no  good  reason  for  supposing  that  it  will  not  do  the  same 
in  a  state  of  nature,  for  frogs,  toads,  and  other  reptiles,  and  mice  have 
been  recorded  as  its  prey.  From  its  fondness  for  insects  it  is  often 
placed  in  the  London  kitchens  to  keep  down  the  swarm3  of  cock- 
roaches with  which  they  are  .infested ;  and  there  are  generally 
hedgehogs  on  sale  in  Covent  Garden  market  for  this  purpose.  It  is 
hardly  worth  while  to  refute  the  idle  story  that  this  persecuted  animal 
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sucks  the  cows  ;  but  according  to  Sir  William  Jardine  it  is  very  fond 
of  eggs,  and  is  consequently  mischievous  in  the  game-preserve  and 
hen-house.  The  Hedgehog  hybernates  regularly,  and  early  in  the 
summer  brings  forth  from  two  to  four  young  ones  at  a  birth,  which 
at  the  time  of  their  production  are  blind,  and  have  the  spines  white, 
soft,  and  flexible.  The  nest  wherein  they  are  cradled  is  said  to  be 
very  artificially  constructed,  the  roof  being  rain-proof.  The  mother 
has  been  known  to  eat  her  young  in  confinement. 

The  flesh  of  the  Hedgehog  when  it  has  been  well  fed  is  sweet  and 
well-flavoured,  and  is  eaten  on  the  continent  in  many  places.  In 
Britain  few  besides  the  gipsies  partake  of  it.  The  prickly  skin  appears 
to  have  been  used  by  the  Romans  for  hackling  hemp. 

Among  the  foreign  Erinaceadce,  Erinaceus  spatangus  and  Erinaceus 
Grayii  will  be  found  recorded  in  the  '  Proceedings  of  the  Zoological 
Society'  for  1832.  Both  came  from  the  Himalaya  Mountains,  and 
the  latter  was  considered  by  Dr.  Gray  to  be  identical  with  Erinaceus 
collaris,  figured  in  the  '  Illustrations  of  Indian  Zoology.'  Mr.  Bennett 
however  regarded  it  as  a  new  species,  inasmuch  as  Erinaceus  Qrayii 
was  destitute  of  a  white  collar,  and  differed  in  other  particulars  from 
the  figure  referred  to.  A  species  from  the  interior  of  South  Africa, 
forming  part  of  the  collection  brought  from  that  country  by  Mr.  A. 
Steedman,  Erinaceus  frontalis,  is  recorded  in  the  same  volume  of  the 
'  Proceedings.' 

Dr.  Gray  places  the  sub-family  Erinacina  under  the  family  Talpida. 

The  following  species  are  to  be  found  in  the  list  of  specimens  of 
Mammalia  in  the  British  Museum  : — E.  mentalis,  Himalaya;  E.  auritus, 
Siberia ;  E.  frontalis,  South  Africa ;  E.  collaris,  India ;  E.  Grayii, 
India ;  E.  Europceus,  England ;  E.  spatangus,  India. 

ERINITE,  a  Mineral  consisting  of  Arseniate  of  Copper.  It  occurs 
in  concentric  and  mammillated  layers,  between  which  other  arseniates 
are  found.  The  layers  have  rough  surfaces  and  a  fibrous  structure. 
The  colour  is  a  brilliant  emerald-green  inclining  to  grass-green.  Streak 
paler.  Fracture  uneven  or  imperfect  conchoidal.  Its  hardness  is 
4 '5  to  5'0.  Lustre  slightly  resinous.  Slightly  translucent.  The 
specific  gravity  4-0  to  4*1.  It  is  found  near  Limerick.  Its  analysis, 
by  Turner,  gives  : — 

Arsenic  Acid   33'78 

Oxide  of  Copper   59-44 

Alumina   1-77 

Water   5'01 

ERIOCAULACEJE,  Pipeworts,  a  group  of  Endogenous  Plants  sub- 
ordinate to  Eestiacem,  for  the  most  part  inhabiting  swampy  or  marshy 
places,  or  the  bottom  of  lakes,  and  having  the  flowers  collected  into 
dense  heads.  The  sexes  are  separated  ;  the  perianth  consists  of  from 
2  to  6  divisions  immersed  in  soft  bracts ;  there»are  from  2  to  6  stamens  ; 
the  styles  are  2  or  3  ;  the  cells  of  the  ovary  are  the  same  number,  and 
the  seeds  solitary,  with  lines  of  hairs  upon  their  surface.  The  embryo 
is  placed  on  the  outside  of  the  albumen  at  the  apex  of  the  seed. 


Eriocaulon  dendroideum. 


1,  a  female  flower  with  six  segments  to  its  perianth,  the  three  outermost  of 
which  are  broadest  and  fringed  with  long  hairs.  The  ovary  has  three  stigmas, 
exterior  to  which  are  three  horn-like  appendages.  2,  a  male  flower  ;  a  bract 
at  the  base,  the  three  outer  divisions  of  the  perianth  separate,  the  three  inner 
united  into  a  three-toothed  cup,  and  three  stamens  within  its  border. 

The  flowers  are  always  very  small  and  difficult  to  examine  on  account 
of  the  thinness  and  delicacy  of  their  texture.  Eriocaulon  itself  is  the 
principal  genus,  consisting  of  about  120  known  species,  94  or  95  of 
which  are  met  with  in  the  equinoctial  parts  of  America,  and  one 
solitary  instance,  E.  scptanyulare,  in  the  Isle  of  Skye.    Mr.  Bougard, 
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who  has  written  a  monograph  of  the  South  American  species,  states 
that  in  that  part  of  the  world,  although  they  prefer  marshy  and 
inundated  places,  yet  some  are  found  upon  damp  sand,  others  among 
grass,  and  some  in  dry  and  stony  places  ;  they  are  also  frequently 
met  with  in  alpine  situations,  some  as  high  as  5590  feet  above  the 
Bea  on  the  summit  of  Mount  Itambd.  The  preceding  figure  of 
Eriocaulon  denclroideum  gives  a  correct  notion  of  the  appearance  of 
these  plants. 

ERIODENDRON,  a  genus  of  Plants  belonging  to  the  natural  order 
Slerculiacece,  known  by  the  name  of  Wool-Trees.  The  wool-trees  are 
large  trees,  with  a  spongy  wood  which  is  used  for  little  besides  making 
canoes  in  the  districts  where  they  grow.  The  leaves  are  palmate,  and 
the  flowers  are  large,  red,  white,  or  scarlet,  and  rising  singly  or  in 
clusters  from  the  sides  or  tops  of  the  branches.  The  calyx  is  naked, 
irregularly  5-lobed,  with  the  lobes  visually  twin  ;  the  petals  are  5, 
joined  together,  and  are  connected  with  the  column  of  the  stamens 
at  the  base.  The  filaments  of  the  stamens  are  joined  together  into 
a  short  tube  at  the  base,  and  divided  into  5  bundles  at  the  apex  ; 
these  bundles  are  filiform,  and  each  bears  1,  2,  or  3  linear  or  anfrac- 
tuous anthers  at  the  apex,  which  have  the  appearance  of  one  anther, 
and  are  either  adnate  or  versatile.  The  stigma  is  5-  or  C-cleft.  There 
are  6  species  of  Eriodeadron,  5  of  which  are  natives  of  America,  and 
1  of  Asia  and  Africa. 

E.  anfractuosum  has  versatile  anfractuous  anthers  ;  leaves  with  5, 
7,  or  8  entire  cuspidate  leaflets,  glaucous  beneath  and  a  usually  prickly 
trunk.  This  tree  attains  a  height  of  150  feet  or  more.  There  are  two 
varieties  described,  the  one  growing  in  the  East  Indies  and  the  other 
in  Guiu  i  They  differ  chiefly  in  the  colour  of  their  flowers.  The 
Indian  variety,  E.  a.  indicum,  has  flowers  yellowish  inside  and  white 
outside  ;  whilst  the  Guinea  variety,  E.  a.Africanum,  has  large  crimson 
flowers.  In  Guinea  this  tree  is  one  of  the  largest  and  tallest  of  the 
forest-trees,  and  the  trunk  is  employed  for  making  the  largest-sized 
canoes. 

E.  Samamna  has  versatile  anfractuous  anthers;  leaves  with  5-7 
oblong,  quite  entire,  acuminated  leaflets ;  the  petals  obovately 
spatulate,  covered  with  glabrous  down  on  the  outside.  The  flowers 
are  cream-coloured,  and  are  seated  on  the  tops  of  the  branches.  The 
wool  contained  in  the  fruit  is  used  in  Brazil  for  stuffing  pillows, 
bolsters,  beds,  &c.    It  is  found  in  Brazil  near  the  river  Yupura. 

E.  Jasminodorum  has  anfractuous  anthers;  a  jointed  style;  leaves 
with  3  ovate,  acute,  entire  leaflets ;  the  petals  reflexed ;  the  tube  of 
the  stamens  thickened  at  the  top  and  entire,  with  the  filaments 
1-anthered.  This  plant  is  a  native  of  Brazil,  in  the  province  of  Minas 
Novas.   It  has  white  flowers  smelling  very  like  to  those  of  the  jasmine. 

The  wool-trees  may  be  grown  in  this  country  with  heat.  They 
may  be  propagated  by  cuttings  which  will  root  freely  in  sand  under 
a  hand-glass,  but  the  plants  which  are  produced  from  seeds  thrive 
best.  They  do  not  usually  produce  their  beautiful  flowers  till  they 
are  of  large  size  in  their  native  countries ;  therefore  it  can  hardly  be 
expected  they  should  flower  in  this  country. 

ERIOMYS.  [Chinchtllidje.] 

ERIO'PHORUM,  the  systematic  name  of  the  sedge-like  Plant 
which  is  called  in  this  country  Wild  Cotton  or  Cotton-Grass,  in  conse- 
quence of  the  long  cottony  tufts  which  wave  upon  its  stalks  in  marshy 
and  sedgy  heaths  and  wastes  in  all  parts  of  this  country.  The 
appearance  is  owing  to  the  hypogynous  scales,  which,  in  this  gluma- 
ceous  genus,  represent  the  calyx,  being  extended  into  long  numerous 
white  hairs,  which  project  far  beyond  the  scales  of  the  flower-head. 
It  is  not  a  little  curious  that  while,  in  most  of  the  species,  these  hairs 
are  indefinitely  numerous,  they  should  in  one,  M.  alpinum,  be  reduced 
to  the  regular  number,  six,  which  is  the  general  proportion  of  floral 
envelopes  belonging  to  Endogeus.  Professor  Kunth  enumerates  twelve 
species,  all  inhabiting  the  colder  parts  of  the  northern  hemisphere. 
The  silky  or  cottony  substance  which  clothes  the  fruit  of  the  species 
of  this  genus  is  made  into  paper  and  the  wicks  of  candles ;  it  is  also 
used  for  stuffing  pillows,  &o.  The  leaves  of  E.  comosum  are  in  the 
Himalayas  extensively  employed  in  the  manufacture  of  ropes. 

ERFPHIA,  Latreille's  name  for  a  genus  of  Brachyurous  or  Short- 
Tailed  Crustaceans. 

Carapace  less  wide,  and  more  quadrilateral  than  in  the  other 
Canceriaus ;  length  two-thirds  more  than  the  breadth ;  the  fronto- 
orbital  border  occupies  more  than  one-half,  and  sometimes  more  than 
three-fourths  of  its  breadth ;  and  the  latero-anterior  borders,  directed 
nearly  right  backwards,  only  describe  a  slight  curvature,  and  prolong 
themselves  but  little.  Orbits,  as  in  the  genus  Euppellia ;  but  the 
space  which  separates  their  edges  from  the  basilary  joint  of  the 
external  antennas  is  very  considerable;  this  joint  is  but  little  developed, 
and  does  not  occupy  a  fourth  of  the  space  comprised  between  the 
antennary  fossette  and  the  internal  canthus  of  the  eyes;  on  the  con- 
trary, the  moveable  stem  of  the  external  antenna)  is  much  more 
developed  than  in  the  Ruppellice,  and  is  inserted  at  a  small  distance 
from  the  antennary  fossette.  For  the  rest,  not  differing  from  the 
other  Cancerians. 

^  M.  Milne-Edwards,  whose  description  we  have  given,  says,  that  the 
Eriphice,  which  he  places  among  the  Quadrilateral  Crustaceans, 
approach  the  Ruppellice  nearly,  but  that  the  general  form  of  the  body 
of  Eriphia  tends  to  establish  a  passage  towards  the  Thelphuscc.  He 
divides  the  species  into  the  following  sections  : — 


a.  Species  having  the  hands  (manus)  tuberculous. 
*  Front  armed  with  spines. 
Ex.  E.  spinifrons  (Cancer  spinifrons,  Herbst).    It  inhabits  all  seas 
(Milne-Edwards.) 


Eriphia  spinifrons. 


**  Front  devoid  of  spines. 
Ex.  E.  gonagra  (Cancer  gonagra,  Fabricius).    Found  on  the  coasts 
of  South  America. 


Eriphia  gonagra. 

0.  Species  having  the  hands  (manus)  smooth,  not  tuberculous. 
Ex.  E.  kevimana.    It  inhabits  the  Isle  of  France. 


Eriphia  kevimana. 

M.  Milne-Edwards  observes  that  the  Eriphia  figured  by  Savigny 
('Egyp'.,  pi.  5,  fig.  1),  and  referred  with  doubt  by  M.  Audouin  to 
E.  spinifrons,  appears  to  him  (Edwards)  to  be  a  distinct  species; 
and  that  E.  prismatica  of  Risso  has  not  been  described  with 
sufficient  details  to  justify  its  reference  to  this  genus  with  cer- 
tainty. Cancer  Ewrynome  (Herbst)  appears  to  M.  Edwards  to  be 
an  Eriphia. 

ERLANITE,  a  Mineral  containing  Silica,  Alumina,  &c.  It  occurs 
massive  and  amorphous.    Its  fracture  is  in  some  specimens  foliated, 
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in  others  splintery.  The  structure  granular  and  compact.  Colour 
light  greenish-gray.  Streak  white,  shining.  Hardness  6'25  to  7'0. 
Lustre  feebly  shining,  or  dull.  Opaque.  The  specific  gravity  3'0  to  31. 
It  is  found  near  Erla  in  the  Saxon  Erzgebirge,  forming  a  bed  of  100 
fathoms  in  thickness.    Its  analysis,  by  Gmelin,  gives  :— 

Silica  '  .      .   .  53-16 

Alumina                                               .  14-03 

Lime   _   14-39 

Magnesia   5'20 

Soda   2-61 

.Oxide  of  Iron   7 '14 

Oxide  of  Manganic   0'04 

Water   060 

ERMINE.  [Mustelid^e.] 
ERNE.  [FalconI-D^e.] 
ERATO.  [Ctpiusim!.] 

ERO'DIUM  (from  ipwStos,  a  heron),  a  genus  of  Plant]  belonging  to 
the  natural  order  Geraniaccce.  It  has  5  sepals,  5  petals,  10  monadel- 
phous  stamens,  5  fertile  and  5  sterile  with  glands  at  their  base ;  the 
fruit  beaked,  separating  into  five  1 -seeded  capsules,  each  with  a  long 
ultimately  spirally-twisted  awn,  bearded  internally.  The  species  are 
herbs  or  undershrubs,  having  variously-formed  leaves,  membranous 
stipules,  and  many-flowered  peduncles.  The  species  of  this  genus, 
like  those  of  Geranium  and  Pelargonium,  are  numerous,  upwards  of 
fifty  having  been  described. 

E  cicutarium,  Hemlock-Leaved  Heron's-Bill,  has  a  procumbent 
hairy  stem,  the  peduncles  many-flowered,  the  claws  of  the  petals 
ciliated,  the  perfect  stamens  dilated,  not  toothed  below,  glabrous,  the 
beak  hairy,  the  leaves  pinnate,  the  leaflets  sessile,  pinnatifid,  cut. 
The  flowers  are  purplish  or  white.  It  is  a  native  throughout  the 
whole  of  Europe,  and  is  found  in  the  north  of  Africa.  It  is  abundant 
on  sandy  soils  and  waste  ground  in  Great  Britain.  There  are  several 
well-marked  varieties,  some  of  which  may  be  really  species,  as  the 
E.  c.  pimpinella-folium. 

E.  moschatum,  Musky  Heron's-Bill,  has  a  procumbent  hairy  stem, 
many-flowered  peduncles,  the  claws  of  the  petals  not  ciliated,  the 
perfect  stamens  toothed  at  the  base,  glabrous,  the  beak  downy,  the 
leaves  pinnate,  the  leaflets  nearly  sessile,  ovate,  unequally  cut.  It 
is  found  in  waste  places  in  Great  Britain,  but  is  an  unfrequent 
plant.  It  is  a  larger  plant  than  the  preceding,  and  emits,  when 
handled,  a  strong  musky  odour.  It  is  very  generally  diffused,  and  has 
been  found  all  over  Europe,  at  the  Cape  of  Good  Hope,  and  in  Peru. 

E.  maritimum,  Marine  Heron's-Bill,  has  a  prostrate  slightly-hairy 
stem,  the  peduncles  1-2-flowered,  the  petals  very  minute,  the  leaves 
simple,  ovate,  cordate,  stalked,  lobed,  and  crenate.  It  is  a  rare  plant, 
but  a  native  of  Great  Britain,  in  sandy  places  near  the  sea. 

Most  of  the  remaining  species  are  natives  of  Europe;  some  are 
found  in  the  north  of  Africa,  two  or  three  in  Asia,  and  the  same 
number  in  America ;  but  the  mass  of  them  are  truly  European.  The 
perennial  species  are  ornamental,  and  will  thrive  well  in  any  kind  of 
garden  soil.  They  may  be  propagated  by  dividing  the  roots  or  by 
seed.  Many  of  the  annual  species  are  handsome  plants,  and  may  be 
propagated  by  seed,  which  ripens  in  this  country,  and  only  requires 
to  be  sown  in  the  open  border  to  spring  in  any  kind  of  soil. 
EROPHILA.  [Draba.] 
ERPETOLOGY.  [Herpetology.] 


IXerpcton  teniaculatus. 


E'RPETON,  Lacdpcde's  name  for  a  genus  of  Serpents,  placed  by 
Cuvier  next  to  Eryx.    The  name  should  be  written  Jlerpeton. 

The  genus  is  furnished  with  two  soft  prominences,  covered  with 
scales  on  the  muzzle.  The  head  is  protected  by  large  plates ;  those 
beneath  the  belly  are  not  large,  and  those  beneath  the  tail  scarcely 
differ  from  the  other  scales.  The  tail  however  is  very  long  and 
pointed.  Cuvier,  who  speaks  of  the  priority  of  Lacdpede,  who  first 
described  the  genus  under  the  name  of  Erpcton,  remarks  that  Merrem 
has  changed  the  name  to  Rhinopirus. 

ERRATIC  BLOCKS  are  those  weather-worn  and  more  or  less 
rounded  fragments  of  the  harder  rocks  which  are  found  very  widely 
scattered  over  the  surface  of  the  earth,  and  at  great  distances  from 
the  places  whence  they  are  supposed  to  be  derived. 

In  size  they  vary  from  10,000  cubic  feet  and  upwards  to  a  few 
inches.  M.  Brongniart  has  proposed  to  designate  the  several  sizes  by 
particular  i:ames,  as  gigantic,  metric,  cephallary,  pugillary,  &c.  But 
in  England  we  generally  confine  the  term  Erratic  Blocks  to  the  larger 
masses,  calling  those  of  middling  size  Boulders,  and  arranging  the 
smaller  along  with  gravel :  this  is  however  too  vague.  The  nature 
of  Erratic  Blocks  is  not  less  various  than  their  size.  Every  species 
of  rock  seems  to  have  contributed  a  portion  of  its  substance  towards 
the  mass,  though  the  harder,  being  better  capable  of  resisting  the 
disintegrating  and  corroding  influence  of  atmospheric  causes,  are 
found  in  the  greatest  abundance,  such  as  quartz,  petrosilex,  green- 
stone, granite,  porphyry,  syenite,  gneiss,  primitive  and  transition 
limestone,  dolomite,  serpentine,  siliceous  pudding-stones,  siliceous 
sandstones,  &c. 

The  distribution  and  situation  of  these  blocks  are  also  very 
different.  Seldom  isolated,  they  are  generally  found  in  patches  or 
groups,  as  in  the  environs  of  Geneva,  the  plains  of  Westphalia,  in 
Sweden,  &c. ;  or  in  long  bands  or  trains,  as  in  the  north  of  Meck- 
lenberg  Strelitz,  where  they  run  in  a  direction  west-north-west  and 
east-south-east;  or  widely  spread  over  considerable  tracts,  as  between 
Warsaw  and  Grodno,  between  St.  Petersburg  and  Moscow,  in-  East 
Prussia,  &c.  Sometimes  they  cover  horizontal  plains,  as  in  the  north 
of  Germany ;  sometimes  they  rest  on  the  sloping  sides  of  mountains, 
as  in  the  Alps  and  the  Jura,  and  occasionally  on  the  very  tops  of 
lofty  eminences,  as  on  the  summits  of  the  calcareous  mountains  of 
Rettwick,  of  Reedaberg,  and  of  Osmund,  about  6000  feet  above  the 
level  of  the  sea.  Sometimes  they  are  seen  in  greatest  abundance  at 
the  bottom  of  valleys  where  they  open  into  the  plains,  and  in  other 
instances  they  are  found  collected  in  the  largest  quantity  in  the 
high  and  narrow  parts  of  the  valleys,  as  is  observed  at  Detmold  and 
east  of  Lemgo.  At  times  they  are  so  abundant  as  to  be  accumulated 
into  hills  of  a  particular  form,  as  is  the  case  in  Smaland,  in  Sweden ; 
and  sometimes  they  form  even  mountains  of  considerable  height,  as 
may  be  seen  near  Quedlie,  in  Norway ;  and  what  is  remarkable,  the 
larger  blocks  are  at  the  top,  the  others  diminishing  gradually  towards 
the  bottom. 

Though  generally  superficially  disposed,  Erratic  Blocks  are  however 
in  some  places  found  imbedded  in  a  fine  sand  which  has  nothing  in 
common  with  their  nature  or  origin,  as  in  the  plains  of  Westphalia. 
Some  blocks  (and  this  may  depend  either  on  their  own  particular 
nature,  or  the  greater  or  less  friction  to  which  they  have  been 
subjected,  the  length  of  time  they  have  been  exposed  to  atmo- 
spheric influence,  or  the  nature  of  the  climate),  have  their  angles 
and  edges  as  sharp  as  though  they  were  just  detached  from 
their  native  mountains,  as  is  the  case  in  the  neighbourhood  of 
Groningen. 

When  the  Erratic  Blocks  are  not  at  any  great  distance  from  the 
spots  whence  they  come,  they  may  be  easily  traced  up.  to  their 
origin.  Thus  those  which  are  in  the  basin  of  the  Rhine  come  from 
the  Grisons  ;  those  of  the  valley  of  the  Lake  of  Zurich  and  of  the 
Limmat  have  been  detached  from  the  mountains  of  Glaris  ;  those  of 
the  basin  of  the  Reuss  come  from  the  rocks  at  the  source  of  this 
river ;  and  those  of  the  Aar  and  the  Jura  from  the  lofty  mountains 
in  the  canton  of  Berne.  Even  those  which  cover  the  widely  extended 
tract  from  Holland  on  the  west,  to  St.  Petersburg  and  Tver  on  the 
east,  are  supposed  by  Von  Buch,  Hausmann,  Brugmans,  Alex. 
Brongniart,  &c.  to  be  traceable  to  Scandinavia.  It  is  however 
remarkable  that,  contrary  to  what  is  generally  observed  of  trans- 
ported debris,  the  blocks  are  frequently  largest  as  they  are  farthest 
removed  from  the  place  whence  they  came,  diminishing  gradually 
in  size  as  they  approach  the  parent  rock ;  thus  the  blocks  found 
in  Mecklenberg  and  Seeland,  which  are  ascertained  to  be  derived 
from  the  Scandinavian  peninsula,  are  larger  than  the  blocks 
of  the  same  rocks  in  Scania  and  East  Gothland,  and  they  disap- 
pear altogether  close  to  the  primordial  mountains  whence  they  were 
derived. 

In  certain  places  the  blocks  are  almost  exclusively  of  a  particular 
kind,  while  in  others  they  vary  greatly  in  their  mineral  character, 
proving,  together  with  the  ascertained  situation  of  the  same 
rocks  in  situ,  that  they  must  have  been  assembled  from  various 
quarters.  This  is  the  case  with  the  Erratic  Blocks  of  Yorkshire, 
and  with  those  of  Lithuania,  for  though  the  greater  part,  perhaps,  of 
those  in  the  latter  locality  may  be  similar  to  the  rocks  in  Sweden 
and  Norway,  there  are  many  evidently  derived  from  other  places. 

As  for  the  direction  in  which  the  bands  of  Erratic  Blocks  seem  ta 
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lie,  and  the  quarter  whence  they  seem  to  have  come,  they  aro  very 
various.  We  have  just  seen  that  in  the  north  of  Mecklenberg  the 
trains  are  in  a  line  west-north-west  and  east-south-east.  Count 
Rasoumovski  observes  that,  when  many  blocks  are  accumulated  they 
form  parallel  lines  with  a  direction  from  north-east  to  south-west. 
Brongniart  says  they  have  a  general  direction  north  and  south.  Sir 
James  Hall  speaks  of  those  in  the  neighbourhood  of  Edinburgh  as 
coming  from  the  west.  We  have  said  that  those  on  the  north  of  the 
Alps  come  from  the  south. 

If  anything  further  were  necessary  to  complicate  the  problem  of 
Erratic  Blocks,  it  is  the  immense  distance  at  which  they  are  some- 
times found  from  the  nearest  rocks  of  similar  composition ;  thus 
blocks  of  granite  are  found  on  the  mountains  of  Potosi,  while  the 
nearest  granite  rocks  are  in  Tucuman,  about  400  leagues  off.  Nor 
is  distance  all ;  the  detached  blocks  are  found  separated  from  their 
parent  rocks  by  intervening  hills,  broad  and  deep  valleys,  as  that  of 
the  Aar,  and  even  by  straits  and  seas  :  thus  in  the  north  of  Cumberland 
there  are  boulders  which  have  been  transported  across  the  Solway 
Frith  from  Dumfries,  and  the  blocks  on  the  low  plains  of  Germany 
are  separated  from  their  parent  rocks  by  the  Baltic. 

England,  as  well  as  the  continent  of  Europe,  has  many  spots 
covered  with  Erratic  Blocks,  some  of  which  seem  to  be  derived  from 
Norway,  while  others  are  evidently  the  debris  of  our  own  mountains. 
For  details  we  refer  the  reader  to  the  observations  and  works  of 
Sedgwick,  Conybeare,  Lyell,  Buckland,  Phillips,  Hibbert,  &c. 

Erratic  Blocks  are  also  common  in  America  and  other  parts  of  the 
world. 

From  what  has  been  already  said,  and  from  the  circumstance  of 
Erratic  Blocks  lying  on  some  of  the  most  modern  formations,  it  will 
be  easily  conceived  that  they  present  one  of  the  most  inexplicable  of 
geological  phenomena.  The  blocks  on  the  Jura,  and  'from  the  Alps 
generally,  having  first  attracted  notice,  have  given  rise  to  a  great 
variety  of  hypotheses,  the  most  remarkable  of  which  are  the  follow- 
ing : — 1.  De  Luc  was  of  opinion  that  these  blocks  had  been  projected 
into  the  air  by  the  same  force  which  upheaved  the  Alps,  and  that 
they  had  fallen  at  greater  or  lesser  distances,  according  to  the  strength 
and  direction  of  that  force.  2.  Von  Buch,  Escher,  &c,  attribute 
their  existence  to  an  immense  debacle  which  swept  down  the  blocks 
from  the  Alps  to  the  foot  of  the  Jura,  up  the  stope  of  which  they 
were  forced  by  the  impulse  they  had  received,  in  the  same  way  as  a 
ball  rolled  along  with  force  rises  up  a  hillock.  3.  Others,  as  Daubuis- 
son,  have  thought  that  these  blocks,  which  are  almost  wholly  of 
transition  rocks,  were  the  remains  of  a  mantle  of  these  rocks,  of  later 
formation  than  the  limestone  of  the  Jura,  and  consequently  much 
more  recent  than  is  generally  admitted,  and  which,  having  been 
destroyed,  left  nothing  but  these  testimonials  of  their  former  exist- 
ence. 4.  Dolomieu  supposed  that  the  summits  of  the  Alps  were 
formerly  connected  with  those  of  the  Jura  by  an  inclined  plane,  which 
has  been  destroyed  by  the  same  revolution  that  precipitated  the 
blocks  from  the  summit  of  the  Alps  to  the  plateau,  and  into  the 
valleys  of  the  Jura.  5.  Venturi  has  attempted  to  explain  the  passage 
of  the  blocks  from  the  Alps  into  the  basin  of  the  Po,  by  floating 
them  down  on  rafts  of  ice.  6.  Others  have  upheaved  the  Jura,  which 
they  suppose  to  have  been  formerly  on  a  level  with  the  base  of  the 
Alps,  and  with  it  the  blocks  which  had  rolled  down  upon  this 
calcareous  plain.  7.  Finally,  Von  Buch,  extending  his  general  theory 
to  the  particular  phenomenon,  thinks  that  the  dispersion  of  the 
blocks  is  the  result  of  an  upraising  of  the  Alps  posterior  to  the 
formation  of  the  tertiary  rocks. 

M.  Brongniart  very  justly  observes  that  these  hypotheses  leave 
many  difficulties  unexplained  :  he  conceives  that  as  the  phenomenon 
of  Erratic  Blocks  is  a  very  general  one,  it  is  presumable  that  the 
cause  also  is  general.  Certain  it  is  that  even  if  it  were  possible 
satisfactorily  to  assign  a  cause  for  the  Erratic  Blocks  found  upon  the 
Jura,  the  same  reasoning  would  hardly  be  applicable  to  other  cases  ; 
and  in  the  utter  impossibility  of  discovering  any  single  cause  com- 
petent to  the  production  of  such  different  effects,  we  must  have 
recourse  to  the  more  probable  conjecture  of  M.  Lariviere,  that  the 
dispersion  and  disposition  of  Erratic  Blocks  have  been  effected  in 
different  ways.  The  more  powerful  cause  however  he  conceives  to 
be  the  transporting  power  of  icemeers  and  icebergs,  in  which  opinion 
he  is  followed  by  Mr.  Lyell  and  others. 

Erratic  Blocks,  like  other  phenomena,  are  attended  with  their 
peculiar  advantages  :  thus  on  hot  and  dry  soils,  and  when  not  in  too 
great  abundance,  they  keep  the  soil  cool  and  moist,  sheltering  it  from 
the  direct  rays  of  the  sun  in  the  day,  and  thus  diminishing  the 
evaporation  of  its  moisture.  On  cold  soils  they  tend  to  maintain  an 
equable  warmth  by  diminishing  radiation  at  night.  In  some  countries 
they  are  the  only  building-stones,  as  in  East  Friesland  and  the 
neighbourhood  of  Groningen.  In  others  they  supply  the  necessary 
lime,  as  at  Konigsberg,  Revel,  &c.  Those  of  a  convenient  size  are 
used  in  Russia  and  Poland  for  paving  the  towns  :  when  broken  they 
are  exceedingly  well  adapted  for  the  repairs  of  roads. 

ERRINA.  [MlLLEPORIDiE.] 

ERU'CA,  a  genus  of  Plants  belonging  to  the  natural  order  Crucifcra; 
and  to  the  tribe  Brassicca:.  It  has  an  erect  calyx,  obovate  petals, 
distinct,  not  toothed  stamens;  an  oval,  oblong,  two-celled,  two-valved, 
eilique;  'smooth  concave  valves,  with :  an  ensiform  seedless  beak, 
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scarcely  shorter  than  the  valves ;  the  seeds  globose.  The  species  are 
annual  branched  herbs,  with  erect  terminal  racemes  of  flowers,  which 
are  white  and  yellow,  and  remarkable  for  their  beautiful  reticulation 
of  brown  veins. 

£.  sativa,  Garden-Rocket,  has  lyrate  pinnatifid  leaves,  with  toothed 
acute  lobes,  a  hairy  stem,  the  pedicels  shorter  than  the  deciduous 
calyx.  It  is  a  native  of  cultivated  fields  and  waysides  in  the  north 
of  Africa,  in  Spain,  Portugal,  France,  Italy,  Switzerland,  and  Greece. 
It  is  very  subject  to  varieties,  and  many  have  been  described  by 
various  botanists.  Although  mostly  hairy,  sometimes  its  stem  is 
smooth.  In  height  it  varies  from  three  inches  to  two  feet,  and  the 
flowers  are  very  variable  in  the  depth  and  arrangement  of  their 
colours.  When  full  grown  it  has  an  acrid  and  unpleasant  taste,  and 
a  strong,  peculiar,  almost  fetid  smell ;  but  when  young  and  tender 
it  is  frequently  eaten  as  a  salad,  especially  on  the  Continent.  It  is 
the  Roquette  Cultivde  and  La  Rocket  des  Jardins  of  the  French, 
Raukette  of  the  Germans,  and  Ruccola  of  the  Italians.  The  whole 
plant  has  been  used  in  medicine  as  a  sialagogue.  The  ripened  seeds 
are  a  good  substitute  for  the  seeds  of  the  mustard,  but  not  so  pungent. 
When  cultivated  as  a  salad,  the  seeds  should  be  sown  in  a  warm 
border  early  in  February,  and  again  in  March  and  April  for  successive 
crops.  The  plants  should  be  thinned,  after  they  have  produced  the 
first  rough  leaves,  to  about  three  or  four  inches  apart,  and  they 
should  be  kept  clear  of  weeds.  If  a  supply  is  required  throughout 
the  year,  the  seeds  may  be  sown  every  month.  The  plants  sown  in 
February  should  be  allowed  to  produce  seed,  which  ripen  in  August, 
and  may  be  used  for  all  the  sowings.  E.  hispida  and  E.  vesicaria  are 
European  plants,  and  when  cultivated  as  ornament  need  only  to  be 
sown  in  the  open  border  and  treated  as  other  hardy  annuals. 

(Liudley,  Flora  Medica  ;  Don,  Dichlamydeous  Plants.) 

ERUCASTRUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Cruciferce,  and  to  the  tribe  Brassicece.  It  has  a  square  pod,  the 
valves  convex,  with  ono  straight  nerve,  the  seeds  oval  or  oblong  in  a 
single  row.  This  genus  has  been  formed  by  Schimper  and  Spenner 
for  some  of  the  species  of  the  old  genus  Sinapis.  E.  incanum,  the 
Sinapis  incanus  of  Linnaeus,  has  been  found  in  sandy  places  in  Jersey 
and  Alderney,  and  has  consequently  a  place  in  the  British  Flora.  It 
has  adpressed  pods,  which  are  turgid,  with  a  short  one-seeded  beak. 
The  stem  reaches  from  one  to  three  feet  high.  This  plant  is  also  a 
native,  of  the  South  of  Europe,  especially  Spain :  and  is  the  Cakile 
Hispanica  of  L'Heritier;  the  Hirschficldia  adpressa  of  Moench. 
Koch,  in  the  '  Synopsis  Florae  Germanicso  et  Helvetica?,'  gives  three 
species  of  this  genus  as  natives  of  Switzerland  and  the  upper  dis- 
trict of  the  Rhine.  (Babington,  Manual  of  British  Botany ;  Don, 
Dichlamydcous  Plants.) 

ERUCIVORA.  [Laniadje.] 

ERVUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminoso?  and  the  tribe  Vicica.  It  is  known  by  a  5-cleft  calyx,  with 
linear  acute  segments,  about  equal  in  length  to  the  corolla ;  glabrous 
stigma ;  an  oblong  2-4-seeded  legume.  Most  of  the  species  of  this 
genus  are  weeds,  two  of  which,  the  E.  hirsutum  and  E.  tctraspermum, 
are  found  in  Great  Britain.  The  former  is  called  Tine-Tare,  and  is  a 
great  pest  in  corn-fields. 

E.  Lens  is  the  plant  which  produces  the  Lentil.  It  has  branched 
stems  ;  oblong  nearly  glabrous  leaflets,  usually  eight  in  number  ;  the 
stipules  lanceolate  and  ciliated ;  the  peduncles  2-3-flowered,  about 
equal  in  length  to  the  leaves ;  the  legumes  short,  broad,  finely  reticu- 
lated ;  seeds  two,  compressed.  It  is  a  native  of  corn-flelds  on  the 
continent  of  Europe.  Lentils  are  not  much  eaten  in  this  country, 
but  they  are  consumed  in  considerable  quantities  in  France,  Germany, 
and  Italy.  The  Lentil  is  one  of  the  oldest  leguminous  plants  used  as 
food  of  which  we  have  any  record.  Ever  since  the  time  of  Esau  they 
have  been  eaten  in  the  East.  In  Egypt  and  Syria  they  are  parched 
in  a  frying-pan  and  sold  in  the  shops,  and  are  considered  by  the 
natives  as  the  best  food  for  those  who  are  on  long  journeys.  The 
Lentil  is  still  cultivated  in  this  country.  There  are  three  varieties 
known  in  France  and  Germany :  the  small  brown,  which  is  the  lightest- 
flavoured  and  the  best  for  soups  ;  the  yellowish,  which  is  a  little 
larger  and  the  next  best;  and  the  Lentil  of  Provence,  which  is  almost 
as  large  as  a  pea,  with  luxuriant  straw,  and  it  might  be  cultivated 
as  food  for  cattle. 

In  its  cultivation  the  Lentil  requires  a  dry  warm  soil ;  it  should  be 
sown  later  than  the  pea,  at  the  rate  of  a  bushel  or  a  bushel  and  a 
half  to  the  acre.  It  ripens  earlier  than  the  pea,  and  requires  the 
same  treatment  and  harvesting.  The  produce  of  the  Lentil  in  grain 
is  about  a  fourth  less  than  that  of  the  tare,  and  the  straw  is  not  more 
than  a  third  as  much.  The  straw  is  however  considered  very 
nourishing,  and  is  used  for  feeding  calves  and  lambs.  Lentils,  like 
all  other  leguminous  fruits,  contain  a  large  quantity  of  nitrogenised 
matters.  Einhoff  found  that  3840  parts  of  lentils  contained  1260 
parts  of  starch  and  1433  parts  of  a  matter  analogous  to  animal  matter. 
In  a  late  analysis  made  by  Dr.  Playfair  for  the  Royal  Agricultural 
Society  he  found  that  100  parts  of  lentils  contained  33  parts  of 
albumen  or  gluten  and  48  parts  of  starch,  &c.  ;  whilst  the  same 
quantity  of  peas  contained  29  parts  of  albumen,  and  of  beans 
31  parts.  If  the  theory  of  nutrition  propounded  by  Professor 
Liebig  in  his  late  work  on  'Animal  Chemistry'  be  correct,  then  lentils 
constitute  one  of  the  most  highly  nutritious  foods  in  nature. 
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ERYCINA.  [Venerid^.] 

ERY'NGIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbelliferce,  and  the  tribe  Saniculce.  It  has  a  calyx  of  five  leafy 
teeth,  the  petals  erect,  oblong,  with  a  long  inflexed  point ;  the  fruit 
obovate,  covered  with  chaffy  scales  without  ridges  or  vittse.  The 
species  are  usually  perennial  spiny  herbs,  with  the  flowers  congregated 
into  oblong  or  roundish  dense  heads. 

E.  maritimum,  Sea-Holly,  has  the  radical  leaves  roundish,  plaited, 
spurious  stalked,  the  upper  leaves  embracing  the  stem,  palmately 
lobed;  the  leaves  of  the  involucre  3-lobed,  spurious,  longer  than  the 
heads ;  the  scales  of  the  receptacle  3-lobed.  The  stem  is  more  than 
a  foot  in  height,  and  is  branched  and  leafy.  It  is  a  native  of  Europe 
on  the  sands  of  the  sea-shore,  and  is  found  on  the  European  and 
African  shores  of  the  Mediterranean  Sea.  It  is  abundant  on  the 
eastern  shores  of  England,  and  is  found  in  Scotland  and  Ireland. 
The  plant  is  called  in  England  Sea-Eryngo,  Sea-Hulver,  and  Sea- 
Holme.  According  to  Linnreus  the  flowering  shoots  are  very  good 
when  boiled  and  eaten  like  asparagus.  The  leaves  are  sweetish,  with 
a  warm  aromatic  flavour.  The  root  also  is  sweet  to  the  taste,  and 
has  an  aromatic  smell.  It  has  been  used  in  medicine  as  a  tonic,  and 
Boerhaave  regarded  it  as  a  valuable  aperient  and  diuretic.  The  root 
is  also  supposed  to  possess  aphrodisiac  virtues.  It  is  candied,  and 
sold  in  the  shops  of  London  as  a  sweetmeat.  There  is  still  an 
establishment  at  Colchester,  in  Essex,  where  the  roots  are  candied, 
in  which  town  this  preparation  was  first  made,  more  than  two 
centuries  since,  by  Robert  Buxton,  an  apothecary.  It  is  not  now 
much  used  by  medical  men,  but  at  one  time  it  had  a  reputation  in 
many  diseases. 

E.  campestre  has  the  radical  leaves  two  or  three  times  pinnatifid, 
spinous,  stalked  ;  the  stem-leaves  embracing  the  stem,  bi-pinnatifid ; 
the  leaves  of  the  involucre  lanceolate,  spinous,  longer  than  the  heads  ; 
the  scales  of  the  receptacle  undivided.  It  is  a  more  bushy  and 
slender  plant  than  the  last.  It  grows  on  waste  ground  and  in  dry 
sandy  fields,  and  is  a  very  common  plant  in  the  south  of  Europe.  It 
is  found  in  England  and  Scotland,  but  is  a  rare  plant.  There  is  a  plant 
found  on  the  banks  of  the  Tyne  called  E.  campestre,  but  Mr.  Babington 
thinks  this  may  be  a  different  species.  The  plant  which  Ray  describes 
as  growing  on  the  shore,  called  Friar's  Goose,  below  Melling,  in 
Yorkshire,  Mr.  Babington  thinks  requires  further  examination,  before 
determining  the  claim  of  this  plant  to  be  considered  a  true  native  of 
Great  Britain. 

E.  fcetidum  has  the  radical  leaves  lanceolate,  bluntisb,  narrowed  at 
the  base,  spinous  ;  the  floral  leaves  palmate,  sessile  ;  the  leaves  of  the 
involucre  lanceolate,  much  longer  than  the  heads ;  the  palea  among 
the  flowers  entire.  It  is  a  native  of  Jamaica,  Guyana,  Demerara, 
Florida,  and  Brazil,  in  fields  and  woods.  The  negroes  and  poorer 
whites  in  Jamaica  regard  this  plant  as  a  valuable  remedy  in 
hysterical  fits ;  hence  it  is  called  in  the  West  Indies  Fit-Weed. 
It  is  administered  in  the  form  of  a  decoction  or  infusion  of  the  whole 
plant. 

E.  aquaticum,  Rattle-Snake-Weed,  has  the  leaves  broadly  linear, 
with  parallel  nerves  ;  the  lower  leaves  ensiform  ;  the  floral  leaves 
lanceolate,  toothed ;  the  leaves  of  the  involucre  shorter  than  the 
heads  of  flowers  ;  the  stems  dichotomous.  It  is  a  native  of  North 
America,  from  Pennsylvania  to  Virginia.  It  is  also  found  in  the 
Society  Islands,  California,  and  Buenos  Ayres.  It  inhabits  marshes, 
inundated  pastures,  and  the  banks  of  rivers.  This  plant  is  employed 
in  North  America  as  an  application  to  the  bite  of  the  rattle-snake ; 
hence  its  common  name. 

Nearly  100  species  of  this  genus  have  been  described.  They  are 
found  in  greatest  numbers  in  America,  but  many  are  inhabitants  of 
Asia,  Africa,  and  Europe.  They  are  most  of  them  handsome  and 
ornamental  plants,  and  worthy  of  cultivation.  They  will  grow  freely 
in  any  common  garden  soil,  but  the  lighter  or  more  sandy  the  soil  the 
better  they  will  grow.  Some  of  the  species  require  the  greenhouse  or 
frame,  and  they  should  be  grown  in  pots.  They  may  be  propagated 
by  dividing  the  roots,  or  by  sowing  the  seed. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British  Botany; 
Lindley,  Flora  Mcdica.) 

E'RYON,  Desmarest's  name  for  a  Macrourous  Crustacean  only 
known  in  a  fossil  state. 

External  antenna;  short  (one-eighth  of  the  total  length  of  the  body 
including  the  tail),  setaceous,  provided  at  their  base  with  a  rather 
large  scale,  which  is  ovoid  and  strongly  notched  on  the  internal  side  ; 
intermediate  antennae  setaceous,  bifid,  much  shorter  than  the  external 
ones,  and  having  their  filaments  equal.  Feet  of  the  first  pair  nearly 
as  long  as  the  body,  slender,  linear,  not  spinous,  terminated  by  very 
long  and  narrow  chela;,  with  fingers  little  bent,  but  slightly  inflected 
inwards  ;  carpus  short ;  feet  of  the  other  pairs  also  slender,  and  those 
of  the  second  and  third  pairs  terminated  with  pincers,  like  the  feet  of 
the  crawfishes  (e'erevisses).  Carapace  very  much  depressed,  wide, 
nearly  square,  but  little  advanced  anteriorly,  profoundly  notched  on 
its  latero-anterior  borders.  Abdomen  rather  short,  formed  of  six 
articulations,  of  which  the  four  intermediate  ones  have  their  lateral 
borders  prolonged  in  angles,  well  detached,  as  in  the  crawfishes. 
Caudal  fin  formed  of  five  pieces,  of  which  the  two  lateral  are  entire, 
rather  large,  a  little  rounded  on  the  internal  side,  and  the  three 
middle  ones  triangular  and  elongated,  especially  the  intermediate  one. 


It  is  found  in  the  lithographic  limestone  of  Pappenheim  and 
Aichtedt  in  the  margraviate  of  Anspach.  (Desmarest.) 

M.  Desmarest  observes  that  this  genus  i3  entirely  anomalous,  and 
ought  in  a  natural  classification  to  form  a  section  by  itself.  According 
to  the  method  of  Dr.  Leach  it  would  belong  :  1st,  to  the  order 
Macrowa;  2nd,  to  the  second  section,  which  includes  those  Macrowa 
which  are  provided  with  a  caudal  flabelliform  fin ;  3rd,  to  the  sub- 
section B,  which  have  the  peduncles  of  the  internal  antenna; 
moderately  elongated;  4th,  to  the  fifth  division,  which  have  the 
natatory  blades  of  the  extremity  of  the  tail  formed  of  a  single  piece, 
the  second  articulation  of  the  abdomen  not  dilated,  and  rounded 
anteriorly  and  posteriorly  on  each  side :  and,  finally,  feet  to  the 
number  of  ten. 

M.  Desmarest  goes  on  to  say  that  it  is  to  the  Callianassce,  the 
Thalassince,  the  Oebice,  and  the  Axii,  that  Eryon  bears  relation. 
Nevertheless  it  has  not,  he  observes,  the  habit  of  any  of  them.  Its 
short  depressed  carapace,  and  its  little  elongated  abdomen,  approxi- 
mate it  to  Scyllarus,  but  its  internal  antenna;  with  short  peduncles, 
its  external  setaceous  antenna;,  and  its  greater  anterior  didactylous 
feet,  widely  separate  it  from  that  genus.  It  cannot  be  confounded 
with  Palinurus,  which  has  the  external  antenna;  and  the  peduncles 
of  the  internal  ones  so  long,  and  whose  feet  are  all  monodactylous ; 
and,  finally,  it  cannot  be  referred  to  the  crawfishes  or  lobsters  (Astacus), 
whose  shell  is  differently  formed,  and  which  have  the  external  natatory 
blades  of  the  tail  composed  of  two  pieces ;  but  Desmarest  thinks  that 
it  is  to  the  last-named  genus  that  Eryon  most  approximates,  taking 
into  consideration  its  general  character.  He  regrets  that  he  has  not 
been  able  to  satisfy  himself  whether  the  four  antenna;  are  inserted  on 
the  same  horizontal  line  or  not,  a  fact  which  would  have  assisted  him 
in  his  comparison  with  other  genera. 

E.  Cuvieri.  Carapace  finely  grantilated  above,  marked  by  two 
deep  and  narrow  notches  on  the  two  latero-anterior  borders,  and 
finely  crenulated  on  the  latero-posterior  borders.  Length  4  to  5 
inches,  French. 


Eryon  Cuvieri. 

The  fossil  was  noticed  by  Richter,  Knorr,  and  others,  before 
M.  Desmarest,  as  indeed  he  states. 

ERY'SIMUM  (from  tpiot,  to  draw),  a  genus  of  Plants  belonging  to 
the  natural  order  Cruciferce,  and  to  the  tribe  Sisymbrece.  It  has  a 
tetragonal  pod,  the  valves  prominently  keeled  with  one  longitudinal 
nerve,  the  stigma  obtuse,  entire  or  slightly  emarginate,  the  seeds  in 
a  single  row,  the  funiculus  filiform.  The  species  are  annual,  biennial, 
or  perennial  herbs,  with  variable  leaves,  and  elongated,  terminal, 
many-flowered  racemes. 

E.  Alliaria  of  LinnKus,  Smith,  Schkuhr,  and  others,  is  generally 
now  admitted  as  the  type  of  a  new  genus,  Alliaria  of  Adanson.  It 
differs  from  Erysimum  in  not  having  its  valves  keeled  with  a  single 
nerve,  but  having  3  longitudinal  nerves,  and  in  the  seeds  being 
striated,  and  the  funiculus  flattened  and  winged.  E.  Alliaria  is  the 
A.  officinalis  of  Andrzeijowski,  who  is  followed  by  De  Candolle  in  his 
'  Prodromus,'  and  Babington  in  his  '  Manual.'  Koch  however  follows 
Scopoli,  and  places  it  in  Sisymbrium  as  S.  Alliaria;  from  which  genus 
it  differs  only  in  its  flattened  winged  funiculus.  It  has  heart-shaped 
leaves,  the  lower  ones  being  reniform  and  coarse,  repando-crenate ; 
the  pods  are  erect  and  patent,  much  longer  than  their  stalks,  and 
the  seeds  are  oblong  and  cylindrical.  The  stem  is  erect,  one  to  two 
feet  high,  and  slightly  branched.  The  flowers  are  white.  It  is  a 
native  all  over  Europe,  under  hedges  and  in  ditches.  It  has  a  strong 
smell,  and  a  taste  not  unlike  garlic,  for  which  it  is  frequently  used  as 
a  substitute,  whence  it  has  obtained  its  Latin  name  Alliaria,  from 
'allium,'  garlic.  It  is  very  generally  used  by  the  poor  people  of  the 
countries  in  which  it  grows  as  a  condiment,  with  bread  and  butter, 
salted  meats,  or  in  salads.  In  England  it  is  known  by  the  name  of 
Sauce  Alone,  and  Jack  by  the  Hedge.  In  German  it  has  several 
names,  as  Das  Knoblauchkraut,  Der  Knoblauchhedericb,  Lauchel, 
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Waldknoblauch,  Ramfen,  Ramschelwurzel,  Gerusel,  Salsekraut,  Sas- 
kraut.  In  French  it  has  the  names  L' Alliare,  L'Herbe  aux  Aillets,  &c. 
Although  not  often  found  on  the  tables  of  the  middle  or  upper  classes, 
Mr.  Neill  says,  that  "  when  gathered  as  it  approaches  the  flowering 
state,  boiled  separately,  and  then  eaten  to  boiled  mutton,  it  certainly 
forms  a  most  desirable  pot-herb,  and  to  any  kind  of  salted  meat  an 
excellent  green."  Linnaeus  says  that  sheep  and  cows  and  poultry  eat 
it,  but  that  horses  and  goats  refuse  it.  When  eaten  by  cows  it  gives 
a  disagreeable  flavour  to  the  milk.  Poultry  also  which  eat  it  have  a 
bad  flavour  when  cooked.  The  seeds  when  powdered  produce 
sneezing,  and  have  been  employed  as  a  sternutatory.  The  leaves 
were  formerly  used  as  a  diaphoretic,  and  a  poultice  of  them  was 
recommended  as  an  antiseptic  in  gangrenous  and  cancerous  ulcerations. 

A  second  species  of  AUiaria  has  been  described  as  A.  brachycarpa, 
a  native  of  Iberia. 

E.  cheiranthoidcs,  Worm -Seed,  Treacle  -  Mustard,  has  oblong- 
lanceolate  leaves,  slightly  toothed,  with  stellate  three-parted- hairs,  all 
narrowed  into  a  slight  footstalk,  the  pedicles  longer  than  the  calyx, 
two  or  three  times  shorter  than  the  pods ;  the  pods  patent,  ascending ; 
the  seeds  small,  numerous.  It  is  a  native  of  Europe,  also  of  North 
America.  It  is  found  not  uncommonly  in  Great  Britain ;  it  inhabits 
cultivated  ground,  waste  places,  and  osier  holts.  It  varies  greatly  in 
size  according  to  situation.  The  flowers  are  very  numerous,  small, 
and  yellow.  It  has  obtained  its  name  Worm-Seed  from  the  fact  of  its 
seeds  being  sometimes  used  as  a  remedy  for  intestinal  worms.  It  was 
also  formerly  employed  as  an  ingredient  in  the  famous  Venice  Treacle, 
and  hence  the  whole  genus  have  been  called  Treacle-Mustard. 
Babington  marks  this  and  all  other  species  of  Erysimum  as  plants  that 
have  been  possibly  introduced  into  Great  Britain,  though  now  looking 
very  like  true  natives. 

E.  virgatum  has  linear  lanceolate  leaves,  entire,  with  stellate  two-  or 
three-parted  hairs,  the  lower  ones  narrowed  into  a  footstalk,  the 
upper  leaves  mostly  sessile,  the  pedicles  as  long  as  the  calyx,  many 
times  shorter  than  the  pod,  the  pod  erect,  the  seeds  large.  It  is  found 
in  Great  Britain  plentifully  near  Bath.  It  is  also  a  native  of  the  Alps 
and  of  Holland. 

E.  orientate  has  elliptical  heart-shaped  obtuse  leaves  clasping  the 
?tem,  the  radical  leaves  obovate,  all  smooth,  glaucous,  undivided, 
entire.  This  is  the  Coringia  orientalit  of  Andrzeijowski,  and  E. 
alpinum  of  Baumgartner,  and  Brassica  alpina  of  Linnaeus.  It  is  a 
native  of  the  south  of  Europe,  and  is  found  in  England  and  Ireland, 
in  fields  and  cliffs  near  the  sea.  It  has  white  or  cream-coloured 
flowers.  There  are  about  .fifty  species  of  Erysimum,  most  of  them 
natives  of  Europe,  and  a  few  in  the  temperate  districts  of  Asia,  Africa, 
and  America.  Some  of  them  are  ornamental  and  worthy  of  culti- 
vation. The  perennial  herbaceous  species  are  well  adapted  for  the 
flower-border,  and  may  be  grown  in  any  common  garden  soil.  The 
smaller  species  may  be  employed  for  ornamenting  rock-work,  and 
many  of  them  may  be  grown  in  pots  with  other  alpine  plants.  The 
perennial  species  may  be  propagated  by  cuttings,  by  dividing  the  roots, 
or  by  seeds.  The  annual  and  biennial  species  may  be  sown  in  the 
open  ground. 

(Babington,  Manual  of  British  Botany;  Don,  Dichlamydeous  Plants  ; 
Sotverby,  English  Botany.) 
ERYSIPHE.  [Fongi.] 

ERYTHACA,  a  genus  of  Birds  belonging  to  the  family  Sylviadce, 
the  order  Jnsessores,  having  the  following  characters  : — Beak  rather 
broad  and  depressed  at  the  base,  becoming  narrower  towards  the 
point,  and  slightly  compressed ;  upper  mandible  deflected  and 
notched.  Nostrils  basal,  lateral,  oval,  pierced  in  a  membrane  partly 
hid  by  feathers  and  hairs  projecting  from  the  base  of  the  beak. 
Wings  rounded ;  the  three  exterior  quills  graduated ;  the  first  only 
half  as  long  as  the  second,  which  is  shorter  than  the  third ;  the 
fourth,  fifth,  and  sixth  longer  than  the  third  ;  the  fifth  the  longest  in 
the  wing.  The  tarsus  longer  than  the  middle  toe ;  the  lateral  toes 
nearly  equal  to  each  other  in  length ;  the  outer  toe  united  at  its 
base  to  the  middle  toe  ;  the  claw  of  the  hind  toe  longer  and  stronger 
than  the  others. 

E.  rubecula,  Sylvia  rubecula,  Motacilla  rubecula,  the  Robin 
Red-Breast,  Robin-Redstart,  Robinet,  Ruddock,  is  so  generally 
distributed  over  the  British  Islands,  and  so  universal  a  favourite, 
that  all  are  sufficiently  interested  in  the  bird  to  make  themselves 
acquainted  with  its  habits.  These  may  be  observed  in  any  garden, 
field,  or  wood,  for  there  is  scarcely  a  hedge  without  its  Robin 
inhabitant,  and  if  Robins  appear  to  be  more  numerous  in  winter  than 
in  summer,  it  is  partly  owing  to  the  state  of  vegetation  at  the  former 
season,  which  leaves  them  more  exposed  to  observation,  and  partly 
because  they  resort  to  the  habitations  of  men  for  food,  when  other 
means  of  supply  fail.  The  song  of  the  Robin  is  sweet  and  plaintive, 
but  not  very  powerful.  Mr.  White  of  Selborne,  says,  "The  robin 
sings  all  through  the  year.  The  reason  that  he  is  called  an 
autumn  songster  is,  because  in  the  spring  and  summer  his  voice 
is  lost  in  the  general  chorus,  while  in  the  autumn  it  becomes 
distinguishable." 

The  Robin  is  one  of  the  latest  birds  to  retire  to  rest,  and  the 
earliest  to  be  seen  moving  in  the  morning,  requiring  apparently  but 
little  sleep. 

This  bird  is  very  easily  tamed,  soon  becomes  familiar  with  those 


who  feed  it,  and  constantly  builds  its  nest  in  places  frequented 
by  man. 

Mr.  Blackwall  relates  that  a  pair  of  Robins  built  their  nest  in  a 
small  saw-pit.  Soon  after  the  hen  had  begun  to  sit  the  sawing  of 
timber  was  commenced  at  this  pit,  and  though  this  noisy  occupation 
was  carried  on  every  day  close  to  the  nest  during  the  hatching  of 
the  eggs  and  rearing  of  the  young  birds,  the  old  birds  exhibited  no 
signs  of  alarm  or  interruption.  These  birds  exhibit  great  attachment 
to  each  other,  and  many  instances  have  been  related  to  prove  that 
they  pair  for  life.  With  all  his  interesting  qualities  the  Robin  is 
one  of  the  most  pugnacious  of  birds,  and  not  only  maintains  his  right 
against  all  intruders,  but  is  said  to  kill  those  of  his  own  family 
when  they  become  troublesome  to  him.  Robins  breed  early  in  the 
spring.  The  nest  is  composed  of  moss,  dead  leaves,  and  dried  grass, 
lined  with  hair,  and  sometimes  a  few  feathers ;  it  is  frequently  placed 
on  a  bank  sheltered  by  brushwood,  or  a  short  distance  above  the 
ground  in  a  thick  bush  or  lane  hedge,  sometimes  in  a  hole  of  a  wall 
partly  covered  with  ivy.  The  eggs  are  from  five  to  seven  in  number, 
white,  spotted  with  pale  reddish-brown ;  the  length  nine  lines  and  a 
half,  by  seven  lines  and  a  half  in  breadth.  The  bird  is  found  all 
over  England,  Ireland,  and  Wales,  it  is  also  an  inhabitant  of  the 
most  northern  counties  of  Scotland.  It  also  visits  Denmark  and 
Sweden  in  the  breeding  season ;  and  so  well  does  it  bear  cold  weather, 
that  among  the  summer  visiters  to  the  latter  country,  the  Robin  is 
one  of  the  first  to  come  and  the  last  to  go. 

It  is  a  constant  resident  throughout  the  year  in  all  the  temperate 
and  warmer  parts  of  Europe,  abundant  in  Spain  and  Italy,  Sicily, 
and  Malta. 

In  the  adult  bird  the  beak  and  irides  are  black  ;  upper  part  of  the 
head,  neck,  back,  upper  tail-coverts,  and  tail-feathers,  a  yellowish 
olive-brown ;  quill-feathers  rather  darker,  the  outer  edges  olive- 
brown  ;  greater  wing-coverts  tipped  with  buff,  over  the  base  of  the 
beak,  round  the  eye,  the  chin,  the  throat,  and  the  upper  part  of  the 
breast,  reddish-orange,  encircling  this  red  is  a  narrow  band  of  bluish- 
gray,  which  is  broadest  near  the  shoulders ;  lower  part  of  the  breast 
and  belly  white ;  sides,  flanks,  and  under  tail-coverts,  pale  brown  ; 
under  surface  of  wing  and  tail-feathers  dusky  gray ;  legs,  toes,  and 
claws,  purple  brown.  The  whole  length  of  the  bird  is  5|  inches. 
The  female  is  not  quite  so  large  as  the  male,  and  her  colours  are 
less  bright.  The  young  birds,  after  their  first  autumn  moult, 
resemble  adult  females ;  but  the  red  of  the  breast  is  tinged  with 
orange,  and  the  legs  are  dark  brown.  The  Red-Breast  is  subject  to 
variation  in  the  colouring  of  the  plumage.  White  and  partly  white 
varieties  are  not  uncommon. 

(Yarrell,  British  Birds  ;  MacGillivray,  Manual  of  British  Birds.) 

ERYTHRiEA,  a  pretty  genus  of  annual  Plants  belonging  to-  the 
natural  order  Oentianacew,  and  inhabiting  dry  sandy  places  in  Great 
Britain  and  other  parts  of  Europe,  especially  near  the  sea. 

E.  pulchella  has  an  erect,  much  branched,  acutely  quadrangular 
stem ;  the  leaves  ovate,  the  uppermost  oblong-lanceolate ;  flowers,  all 
stalked,  axillary,  and  terminal,  the  calyx  rather  shorter  than  the 
tube  of  the  opening  corolla,  the  lobes  of  the  corolla  elliptic  oblong, 
obtuse.  The  inflorescence  is  forked,  the  lateral  flowers  distant  from 
the  floral  leaves.    It  is  found  in  sandy  ground  in  England. 

E.  Centaurium,  Common,  or  Lesser  Centaury,  has  an  erect  branched 
stem,  elliptic  oblong  leaves,  the  upper  ones  acute;  flowers  nearly 
sessile,  corymbosely  panicled ;  the  calyx  not  half  as  long  as  the  tube 
of  the  opening  corolla  ;  the  lobes  of  the  corolla  oval.  It  is  found  in 
dry  pastures  in  Great  Britain.  It  flowers  in  August,  at  which  time 
it  is  to  be  collected.  The  whole  plant  is  taken  up.  It  has  a  square 
stem,  with  opposite  entire  3-nerved  leaves.  It  is  devoid  of  odour ; 
the  taste  is  strongly  bitter,  but  not  unpleasant:  100  parts  of  the 
fresh  herb  dry  into  47;  10  lbs.  of  the  dry  herb  yield  by  a  single 
decoction  3  lbs.  of  extract.  It  contains  a  principle  called  Centaurin, 
which  at  present  is  known  only  as  a  dark  brown  extract-like  mass ; 
but  which,  united  with  hydrochloric  acid,  furnishes  an  excellent 
febrifuge  medicine.  As  a  bitter,  it  suits  irritable  systems  better 
than  any  article  of  that  class  of  medicines,  and  is  therefore  to 
be  preferred.  In  other  respects  it  has  the  general  properties  of 
bitter  tonics. 

E.  lafifolia  and  E.  littoralis  are  both  British  species  of  this  genus, 
found  near  the  sea-shore.  All  the  species  are  extremely  bitter,  and 
are  collected  by  the  country  people  under  the  name  of  Centaury  as  a 
substitute  for  Gentian  in  domestic  medicine. 

ERYTHRI'NA,  a  genus  of  Tropical  Trees  and  Tuberous  Herbs 
belonging  to  the  natural  order  Leguminosw.  The  species  have  ternate 
leaves  and  clusters  of  very  large  long  flowers,  which  are  usually  of  the 
brightest-red;  whence  the  species  have  gained  the  name  of  Coral- 
Trees.  Frequently  their  stem  is  defended  by  stiff  prickles.  They 
occur  in  the  warmer  parts  of  the  Old  and  New  World.  An  Indian 
species,  E.  monosperma,  is  said  to  yield  gum-lac.  De  Candolle  mentions 
32  species;  of  which  E.  Crista  Oalli  is  commonly  cultivated  in  green- 
houses for  the  sake  of  its  splendid  blossoms. 

ERYTHRINUS,  a  genus  of  Tropical  Fishes  belonging  to  the  family 
Clupeida;. 

ERYTHRO'NIUM,  a  genus  of  Plants  belonging  to  the  natural 
order  Liliacca:.  E.  Dens  Canis,  a  pretty  little  bulbous  plant  (whose 
name,  Englished  Dog's-Tooth  Violet,  is  derived  from  the  form  of  its 
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long  slender  white  bulbs),  is  a  native  of  woody  subalpine  places  among 
bushes  and  stones,  in  Croatia,  Idria,  and  about  Laybach ;  it  also  occurs 
in  Switzerland,  but  more  seldom,  and  is  also  met  with  in  the  north  of 
Italy.  It  is  not  mentioned  in  the  Floras  of  the  south  of  Europe. 
Two  or  three  varieties  are  known  in  gardens  as  gay  hardy  flowers 
appearing  early  in  the  spring ;  one  with  purple,  a  second  with  white 
flowers,  and  a  third,  elevated  by  some  into  a  species,  with  a  somewhat 
stronger  habit  of  growth. 

E.  Americanum  is  said  to  be  emetic. 

ERYTHROPHYS.  [Cucoxnxas.] 

ERYTHROXY'LEiE,  a  group  of  Exogenous  Plants,  considered  by 
some  as  a  distinct  natural  order;  by  others  as  a  subordinate  division  of 
Malpighiacece.  They  have  alternate  stipulate  "leaves  and  small  pallid 
flowers.  The  calyx  is  5-lobed ;  the  petals  are  5,  with  a  remarkable 
appendage  at  their  base,  which  afford  one  of  the  marks  of  distinction 
between  Erythroxylem  and  Malpighiacece  ;  the  stamens  are  10,  slightly 
monadelphous.  The  ovary  is  superior,  3-celled,  with  3  styles,  and 
solitary  pendulous  ovules.  The  fruit  is  drupaceous.  Some  of  the 
species  of  Erythroxylem,  the  only  genus,  have  a  bright-red  wood, 
occasionally  used  for  dyeing ;  but  the  most  extraordinary  species  is 
the  Erythroxylon  Coca,  an  account  of  the  inebriating  effects  of  which 
is  given  under  Coca. 


Erythroxylon  laurifolium. 
1,  a  calyx  with  the  monadelphous  stamens  ;  2,  a  petal  with  its  appendage  ; 
3,  the  ovary,  with  the  three  styles  ;  4,  a  half-ripe  fruit ;  5,  a  transverse  section 
of  the  same,  showing  that  one  only  of  the  seeds  comes  to  perfection,  the  two 
others  being  abortive. 

ERYTHROXYLON.  [Coca.] 

ERYX,  or  ERIX,  a  genus  of  Serpents  separated  by  Daudin  from 


Eryx  IScngalcnsis, 


Boa,  and  differing  from  it  in  having  a  very  short  obtuse  tail,  and  the 
ventral  plates  narrower.  The  head  of  Eryx  is  short,  and  the  characters 
generally  would  approximate  the  form  to  Tortrix,  did  not  the  confor- 
mation of  the  jaws  place  it  at  a  distance  from  the  last-named  genus.  The 
head  besides  is  covered  with  small  scales  only.  Eryx  has  no  hooks  at 
the  vent. 

'ESCALLONlA.'CEM,Escalloniads,  a  small  natural  order  of  Exogenous 
Plants,  related  to  the  genus  Ribes,  in  the  opinion  of  some,  but  to  that  of 
Saxifraga,  according  to  other  botanists.  It  consists  of  shrubs  with  ever- 
green leaves,  which  often  emit  a  powerful  odour  like  that  of  melilot ; 
their  flowers  are  red  or  white,  and  often  are  quasi-monopetalous,  in  con; 
sequence  of  the  approximation  of  their  petals.  They  have  an  inferior 
many-seeded  ovary,  with  two  large  placentae  in  the  axis,  a  definite 
number  of  epigynous  stamens,  a  single  style,  and  minute  chaffy  seeds 
with  a  very  small  embryo  lying  in  oily  albumen.  All  the  species 
inhabit  South  America,  on  the  mountains,  especially  in  alpine  regions. 
Escattonia  rubra,  E.  Montevidensis,  E.  illinita,  and  others,  have  now 
bjcome  common  in  warm  sheltered  gardens  in  this  country. 


Escallonia  serrata. 

1,  a  flower  magnified,  without  the  petals ;  2,  a  transverse  section  of  the 
ovary. 

ESCHARA.  [Polyzoa.] 

ESCHSCHO'LTZIA,  a  genus  of  beautiful  yellow-flowered  Plants 
belonging  to  the  natural  order  Papaveraccce,  inhabiting  California  and 
the  north-western  coast  of  North  America,  and  now  become  extremely 
common  in  the  gardens  of  Great  Britain.  They  are  known  by  the 
base  of  their  calyx  remaining  at  the  base  of  the  siliquose  fruit  in  the 
form  of  a  firm  fleshy  rim,  by  their  calyx  being  thrown  off  like  a 
calyptra  when  the  petals 'unfold,  and  by  the  stamens  being  inserted 
into  the  edge  of  the  permanent  rim  of  the  calyx.  Otherwise  they  are 
very  near  our  sea-shore  Qlaucium.  Two  certain  species  only,  E.  Cali- 
/onu'ea. and  E.  crocea,  have  yet  been  introduced  ;  a  third,  E-  compacta, 
is  figured  in  the  'Botanical  Register,'  but  it  is  probably  a  mule 
between  the  first  two.  It  has  been  recently  proposed  to  alter  this 
name,  which  has  a  barbarous  sound  and  appearance,  for  the  more 
harmonious  one  of  Ckryscis,  and  it  is  hardly  to  be  doubted  that  the 
latter  will  be  adopted.    (Botanical  Register,  t.  1948.) 

ESOX,  a  genus  of  Fishes  established  by  Linnccus  for  the  reception 
of  the  Pike  and  some  allied  forms.  It  is  now  subdivided,  and  the 
resulting  genera,  with  the  Flying-Fish  (Exocetus),  constitute  the  family 
Esocidce.  The  genus  Esox,  as  at  present  received,  has  for  its  type  the 
Esox  Lucius  of  Linnaeus,  the  Common  Pike.  The  generic  character 
is  founded  on  the  form  and  armature  of  the  organs  of  mastication. 
The  jaws,  palatine  bones,  and  vomer  are  furnished  with  teeth  of 
various  sizes.  The  head  is  oblong,  obtuse,  depressed,  and  large  in 
proportion  to  the  body.  The  dorsal  fin  is  placed  far  back  and  over 
the  anal.  Both  these  fins  are  entire,  which  is  also  the  case  in  the 
genus  Belone,  of  which  the  Gar-Fish  is  the  type  (Esox  Belonc  of 
Linnaeus)  ;  but  in  that  fish  the  head  and  jaws  are  greatly  produced, 
the  latter  being  linear  and  pointed.  Scomberesox  (the  Saury)  is  a 
third  genus  of  this  family,  having  a  head  resembling  that  of  Belone  ; 
but  the  anal  and  dorsal  fins  are  divided  posteriorly  into  unlets 
resembling  those  of  a  mackerel.  Hemiramphus  is  a  curious  genus  of 
Sea-Pikes,  in  which  the  upper  jaw  is  extremely  short,  while  the  lower 
one  resembles  that  of  the  gar-fish.  Exocetus,  the  Flying-Fish,  was 
distinguished  from  Esox  by  Linnaeus.  [Exocetus.]  It  has  the  head 
comparatively  short,  the  dorsal  and  anal  fins  placed  much  farther 
forward,  and  the  pectoral  fins  so  large  as  to  serve  the  purpose  of 
wings,  or  rather  of  parachutes,  which  sustain  the  fish  in  the  air  for 
some  time  after  it  has  sprung  out  of  the  water. 
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E.  Lucius,  the  True,  or  Fresh- Water  Pike,  Pickerell,  True  Jack,  or 
Gedd,  is  a  well-known  fish,  esteemed  for  its  food,  and  remarkable  for 
its  voracious  and  destructive  habits.  It  is  the  longest-lived  and 
largest  of  fresh-water  fishes,  and  many  wonderful  stories  are  narrated 
of  it.  Gesner  gives  an  account  of  one,  the  skeleton  of  which  was 
preserved  at  Mannheim,  which  weighed  350  lbs.,  and  was  probably 
between  200  and  300  years  old.  Pennant  informs  us  of  one  90  years 
old;  and  pikes  from  50  to  70  lbs.  weight  have  been  taken  in 
Scotland  and  Ireland.  It  grows  with  great  rapidity,  attaining  a  length 
of  from  8  to  10  inches  in  its  first  year.  The  Mannheim  pike  was 
said  to  have  been  19  feet  in  length,  and  in  our  own  country  they 
have  been  taken  9  feet  long.  The  Pike  eats  up  everything  eatable 
which  comes  in  its  way.  Being  strong,  swift,  and  courageous,  it 
masters  all  other  fishes  in  its  locality.  It  will  also  attack  birds  and 
small  quadrupeds,  if  within  reach,  and  has  been  known  to  quarrel 
with  the  otter  for  its  prey,  and  to  assault  man  himself.  Pikes  are 
found  in  Europe,  Asia,  and  North  America.  In  the  United  States 
there  are  several  species  of  Esox. 

The  habits  of  the  Sea-Pike,  or  Gar-Fish  (Belone  vulgaris),  and  the 
Saury  (Scomberesox)  are  not  so  well  known.  They  are  gregarious,  and 
swim  near  the  surface  of  the  water,  leaping  out  of  it  with  great  agility, 
and  playing  round  bodies  which  float  on  the  surface  of  the  sea.  The 
peculiar  formation  of  the  heads  of  these  fishes  renders  the  nature  of 
the  food  a  subject  of  curiosity  among  naturalists  ;  but  the  question 
is  not  yet  settled.  On  the  southern  coasts  of  England  and  Ireland 
they  are  common.  The  bones  of  the  Belone  are  green  :  the  flesh  is 
firm  and  white,  and  has  much  the  flavour  of  that  of  the  mackerel. 
TBelone  ;  Scomberesox.] 

ESSONITE.  [Garnet.] 

ESTRILDA,  a  genus  of  Birds  belonging  to  the  Passerines.  The 
species  are  known  by  the  name  of  Waxbills.  They  inhabit  the  Indian 
Archipelago  and  Australia. 

ET^E'RIO  is  a  kind  of  fruit  consisting  of  achenia,  or  small  closed- 
up  seed-like  seed-vessels,  placed  upon  a  succulent  receptacle.  The 
strawberry  and  the  raspberry  are  of  this  nature,  and  are  very 
incorrectly  called  Berries,  in  the  botanical  sense  of  the  word  berry. 
[Fruit.] 

ETHE'RIA,  Lamarck's  name  for  a  genus  of  Conchiferous  Mollusca, 
placed  by  many  authors  among  the  Chamidee,but  separated  by  Deshayes 
and  others.  [Chamacea.] 

Animal  closely  approximating  to  that  of  Unio.  Lobes  of  the  mantle 
disunited  throughout  their  length,  and  consequently  without  either 
tubes  or  syphons.  Below  the  foot  the  branchiae  of  the  right  side 
unite  themselves  to  those  of  the  left  side  in  the  medial  line,  and 
leave  below  them  a  rather  large  canal,  in  which  the  vent  terminates. 
The  branchial  leaflets  are  unequal,  strongly  striated  and  festooned 
on  their  free  border.  The  mouth  is  rather  large,  and  furnished  on 
each  side  with  a  pair  of  palps  like  those  of  the  Uniones.  Finally 
(and,  as  Deshayes  observes,  it  is  a  great  singularity  in  an  animal 
that  lives  attached  to  foreign  substances),  it  is  provided  with  a  very 
large  foot,  which  may  be  compared  in  regard  of  its  form  and  position 
with  that  of  Unto. 

Shell  adherent,  thick,  nacreous,  very  irregular,  inequivalve,  inequi- 
lateral ;  umbones  short,  thick,  indistinct ;  hinge  toothless,  irregular, 
undulated,  callous ;  ligament  longitudinal,  tortuous,  external,  pene- 
trating pointedly  into  the  interior  of  the  shell ;  muscular  impressions 
oval,  irregular,  one  superior  and  posterior,  the  other  inferior  and 
anterior ;  pallial  impression  narrow  and  small. 

M.  Deshayes  observes  that  on  examining  the  shells  of  this  genus, 
in  which  the  ligament  is  not  ruptured,  it  appears  that  the  ligament  is 
not  entirely  internal  or  subinternal,  like  that  of  the  oysters,  but 
that  it  has  completely  the  structure  of  external  ligaments.  It  is 
when  the  shells  are  young  that  the  structure  of  the  ligament  is  most 
easily  recognised.  There  are  two  muscular  impressions,  always  very 
distinct  in  old  individuals  ;  but  in  the  young  ones  it  sometimes  happens 
that  one  only  can  be  distinguished,  and  it  was  upon  an  individual  in 
this  state  of  growth  that  M.  de  Fe'russac  established  his  genus  Mulleria, 
which,  in  the  opinion  of  M.  Deshayes,  cannot  be  retained.  With  regard 
to  the  crenulations  on  the  hinge  adverted  to  by  M.  de  Fe'russac, 
M.  Deshayes  states  that  he  had  seen  on  the  very  individual  which 
M.  de  Fe'russac  had  in  his  hands  some  small  fractures  resulting,  as  it 
appeared  to  M.  Deshayes,  from  this  cause,  namely,  that  the  shell  having 
been  taken  with  the  animal,  the  valves  had  been  separated  by  attacking 
the  ligament  with  a  sharp  instrument. 

Lamarck  considered  the  genus  Etheria  to  be  marine,  and  accounted 
for  its  having  escaped  the  notice  of  zoologists  because  it  was  attached 
to  rocks  at  great  depths  in  the  sea.  Mr.  G.  B.  Sowerby,  after  noticing 
the  locality  attributed  to  the  genus  by  Lamarck,  remarks  that  two 
circumstances  observable  in  the  Etherice  (E.  semilunala),  figured  in 
his  plate,  would  have  induced  him  to  suspect  that  this  was  a  fresh- 
water shell,  or  at  least  an  inhabitant  of  oestuaries  at  the  mouths  of 
rivers;  1st,  its  having  an  epidermis,  which  remains  only  in  those 
parts  least  exposed  to  the  action  of  the  water,  the  greater  part 
especially  of  the  upper  valve  being  eroded  in  a  very  irregular  manner ; 
and  2ndly,  its  being  partly  covered  with  the  remains  of  -those  ovate 
vesicular  bodies,  supposed  to  be  the  eggs  of  some  molluscous  animals 
so  frequently  seen  on  fresh-water  shells.  M.  Cailliaud  was  the  first 
to  make  known  the  fact  that  the  genus  is  an  inhabitant  of  the  fresh- 


waters,  and  M.  de  Fe'russac  ('  Mdmoires  de  la  Socie'te'  d'Histoire 
Naturelle',  vol.  i.)  published  a  paper  on  the  subject  from  M.  Cailliaud's 
materials,  in  which  the  former  also  made  a  revision  of  the  species. 
M.  Deshayes,  in  his  treatise  on  the  genus  ('  Encyclopedic  Mdthodique'), 
states  that  individuals  of  the  same  species  adhere  by  the  one  or  the 
other  valve  indifferently,  which,  he  remai-ks,  is  not  the  case  with  the 
Oysters  or  the  Chamce.  That  Etheria  may  be  attached  indifferently 
by  either  valve  there  is  no  reason  to  doubt  after  the  assertion  of 
M.  Deshayes ;  but  Mr.  Broderip  ('  Zool.  Trans.,'  vol.  i.)  observes  that 
the  same  species  of  Chama  is  sometimes  attached  by  the  right,  some- 
times by  the  left  valve.  [Chamacea.]  M.  Rang,  during  a  voyage 
to  Senegal,  made  some  interesting  observations  on  Etheria;  which 
live  two  hundred  leagues  from  the  mouth  of  the  river  in  the 
Senegal,  and,  together  with  M.  Cailliaud,  who  received  the  animal 
from  the  Nile,  published  a  memoir  ('  Mdmoires  du  Museum  d'Histoire 
Naturelle ')  full  of  interest,  in  which  the  animal  was  described  for  the 
first  time.  The  rivers  of  Africa  and  Madagascar  appear  to  have 
afforded  the  specimens  (which  are  still  rather  scarce  in  cabinets) 
hitherto  collected.  M.  de  Fe'russac,  in  his  memoirs,  gives  the  following 
information  from  M.  Cailliaud . — "We  first  meet  with  Etherice,"  says 
that  zealous  traveller,  "  after  passing  the  first  cataract ;  and  they  do 
not  appear  to  exist  below ;  they  become  very  abundant  in  the  province 
of  Rebata,  beyond  the  peninsula  of  Meroe.  The  inhabitants  collect 
them  on  the  banks  of  the  river  to  ornament  their  tombs  with  them, 
and  they  say  that  they  come  from  the  more  elevated  parts  of  the 
Nile,  from  Sa'ida,  where  they  are  eaten."  M.  Cailliaud  found  them  as 
far  as  Fazoql,  the  most  distant  country  into  which  he  penetrated 
from  the  Blue  River.  In  Seunaar  the  inhabitants  informed  M.  Cailliaud, 
that  during  the  summer  season,  when  the  river  was  low,  they  took 
them  with  the  animal ;  but  notwithstanding  all  his  endeavours 
M.  Cailliaud  could  not  obtain  any  living  specimens,  the  river  being 
then  always  too  high.  They  are  said  to  be  very  common  in  the 
Jaboussi,  a  river  which  runs  into  the  Blue  Nile,  and  in  all  appearance 
the  numerous  confluent  streams  of  this  great  arm  of  the  Nile  produce 
them  also.  The  number  found  upon  the  tombs  throughout  Ethiopia 
is  so  great,  that  it  is  astonishing  that  Bruce  and  Burckhardt  should 
not  have  mentioned  them.    ('Zool.  Journ.,',vol.  i.) 


Etheria  semilunata. 


Lamarck  recorded  four  species  of  Etheria,  which  he  divided  into 
two  sections,  each  containing  two  species.  The  first  of  these  consists 
of  species  which  have  an  oblong  callosity  in  the  base  of  the  shell ;  the 
second,  of  those  which  have  no  encrusted  callosity  at  the  base  of  the 
shell.  These  four  species  M.  de  Fe'russac  (with  justice,  in  the  opinion  of 
M.  Deshayes)  reduces  to  two  ;  so  that  the  sections,  as  left  by  Lamarck, 
would  each,  in  that  case,  consist  but  of  one  species,  namely,  the  first 
of  E.  elliptica,  and  the  second  of  E.  semilunata.  M.  Deshayes  remarks 
that  Lamarck  saw  but  a  very  small  number  of  individuals,  and  not  being 
aware  of  their  extreme  variation,  established  species  from  the  form  of  the 
shell ;  and  it  is  certain,  he  adds,  that  if  we  were  to  follow  the  same  indica- 
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tion  at  the  present  day,  we  might  establish  a  species  for  each  individual. 
He  notices  M.  Eang's  judicious  observation,  that  in  the  same  species 
there  are  individuals  armed  with  spines,  and  others  devoid  of  those 
appendages,  and  that  the  shades  of  this  character  are  so  gi-adual  that 
it  is  impossible  to  regard  it  as  of  the  smallest  importance.  In  follow- 
ing out  this  principle,  M.  Rang  considers  E.  tubifera  of  Sowerby  and 
E.  Cailliaudi  of  Ferussac  as  identical,  and  E.  Corteroni  of  Michelin 
to  be  the  same  as  E.  plumbea  of  Ferussac.  It  is  to  the  last-named 
species  that  M.  Deshayes  thinks  that  the  genus  Mulleria  should  be 
referred. 

Etheria,  or,  as  some  write  it,  JEtheria,  has  not  yet  been  discovered 
in  a  fossil  state.  It  should  be  remembered  that  Rafinesque  uses 
the  term  for  a  genus  of  Macrourous  Crustaceans  belonging  to  the 
Palcemonidce. 

ETHU'SA,  a  genus  of  Brachyurous  Crustaceans  (tribe  Dorippians), 
established  by  M.  Roux  at  the  expense  of  the  genus  Dorippe  of 
Fabricius  and  other  naturalists. 

M.  Milne-Edwards  observes  that  this  genus  is  easily  distin- 
guished from  Dorippe  by  the  conformation  of  the  apertures 
leading  to  the  respiratory  cavity,  which  here  present  the  normal 
disposition. 

Carapace  nearly  quadrilateral,  but  rather  longer  than  it  is  wide, 
and  very  much  flattened ;  front  large,  orbits  directed  forwards,  very 
incomplete ;  eyes  carried  on  a  rather  long  and  vei-y  projecting  peduncle ; 
they  pass  beyond  the  external  angle  of  the  carapace,  and  are  not 
retractile.  The  internal  antennse  are  bent  back  (se  reploient)  forwards, 
in  fossettes  placed  under  the  front ;  the  external  antennse  are  rather 
long  ;  their  first  joint  is  cylindrical,  and  separates  the  antennary  fos- 
sette  from  the  orbit ;  the  third  is  longer  than  the  second.  The  buccal 
frame  (cadre  buccal)  is  triangular,  and  reaches  to  the  border  of  the 
antennary  fossettes  ;  the  jaw-feet  are  much  shorter,  and  leave  naked 
the  anterior  portion  of  the  jaw-feet  of  the  first  pair,  which  complete 
forwards  the  canal  of  the  respiratory  cavity  ;  the  third  joint  of  the 
external  jaw-feet  is  shorter  than  the  second,  nearly  oval,  sharply  trun- 
cated forwards,  and  articulated  with  the  following  joint  by  the  middle 
of  its  anterior  border.  The  Pterygostomian  regions  are  nearly  quad- 
rilateral, and  are  not  prolonged  between  the  base  of  the  external  jaw- 
foot  and  of  the  first  thoracic  foot,  as  in  the  Dorippes.  The  sternal 
plastron  is  oval.  The  anterior  feet  are  short  and  slender  in  both 
sexes ;  in  bending  they  form  a  double  elbow,  as  in  Homola.  The 
succeeding  feet  are  long,  especially  those  of  the  third  pair ;  those  of 
the  fourth  pair  are,  on  the  contrary,  extremely  short,  and  inserted 
below  the  preceding ;  finally,  the  posterior  feet,  longer  than  the  fourth 
pair,  are  inserted  above  and  in  front  of  them,  and,  like  them,  are 
terminated  by  a  very  short,  hooked,  and  subcheliform  tarsus.  The 
abdomen  in  the  male  has  seven  distinct  joints  ;  in  the  female  it  has 
only  five  :  the  first  two  rings  are  directed  backwards  and  on  the  same 
plane  with  the  carapace. 

Ex.  E.  Mascarone  (Roux),  Cancer  Mascarone  (Herbst). 


Ethvsa  Mascarone. 

ETFSUS,  a  genus  of  Brachyurous  Crustaceans  (Cancerians  of  M. 
Milne-Edwards). 

Carapace  less  oval  and  wide  than  in  most  of  the  Arched  Cancerians 
(Canceridns  Arques).  The  front  is  large,  lamellar,  and  divided  on  the 
mesial  line  by  a  fissure,  as  in  the  Xanthi ;  but  the  two  large  and 
truncated  lobes  which  form  the  principal  part  are  separated  by  a  deep 
notch  of  the  anterior  and  superior  angle  of  the  orbit,  which  is  rounded 
and  projecting  ;  the  latero-anterior  borders  of  the  carapace  are  strongly 
toothed.  The  internal  antennre  are  bent  back  nearly  longitudinally, 
and  the  basilary  joint  of  the  external  antenna?,  which  is  very  large, 
unites  with  the  front,  and  presents  on  the  external  side  a  prolonga- 
tion which  fills  the  hiatus  of  the  internal  orbital  angle ;  finally,  the 
moveable  stem  of  these  antenna;,  which  is  very  short,  is  inserted  com- 
pletely out  of  this  hiatus,  below  the  front  and  nearer  to  the  antennary 
fossette  than  to  the  orbit.  The  external  jaw-feet  present  nothing 
remarkable  ;  the  feet  of  the  first  pair  are  rather  large,  and  the  chela?, 
which  are  much  enlarged  and  rounded  at  the  end,  are  deeply  hollowed 
into  a  spoon-shape. 

M.  Milne-Edwards,  who  gives  the  above  description,  divides  this 
small  group,  which  he  considers  as  forming  the  passage  between  the 
Xanthi  and  Platycarcini,  into  the  two  following  sections  : — ■ 

SiT.  hist.  my.  VOL.  II. 


a.  Carapace  scarcely  knobbed  above. 
Ex.  E.  dentatus.     Length  three  or  four  inches;  colour  reddish. 
Locality,  the  Indian  Archipelago. 


flap  % 
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Etisas  dentatus. 

Carapace  covered  with  knobs,  separated  by  deep  furrows. 
Ex.  E.  anaglyptus.    Length  about  an  inch  and  a  half;  colour 
whitish  (?).    Locality,  Australia. 
EUASTRUM.  [Desmidejs.] 

EUCALY'PTUS,  a  genus  of  Australian  Plants,  consisting  of  lofty 
trees,  with  a  volatile  aromatic  oily  secretion  in  their  leaves,  and 
a  large  quantity  of  astringent  resinous  matter  in  their  bark.  They 
belong  to  the  alternate-leaved  division  of  Myrtacece,  and  are  generi- 
cally  known  among  these  plants  by  their  corolla  being  absent,  and  the 
limb  of  their  calyx  consolidated  into  a  hemispherical  or  conical  cap, 
which  is  thrown  off  when  the  stamens  expand. 

This  genus  occurs  in  the  Malayan  Archipelago,  but  is  chiefly  Aus- 
tralian, and,  together  with  the  leafless  Acacias,  gives  a  most  remarkable 
character  to  the  scenery.  The  species  exist  in  great  profusion,  and 
form  the  largest  trees  in  the  forests  of  that  part  of  the  world.  A 
modern  writer  upon  the  plants  of  Van  Diemen's  Land  says  that 
Eucalyptus  seems  as  if  it  had  taken  undisturbed  possession  of  those 
Australian  regions,  clothing  as  it  does  with  a  stupendous  mantle  the 
surface  both  of  Van  Diemen's  Land  and  Australia ;  while  the  inter- 
mixture of  other  plants  which  this  lordly  tribe  permits  is,  compared 
with  its  own  great  extent,  but  small  and  partial.  Wherever  you  go, 
one  species  or  other  is  constantly  before  you. 

No  trees  in  the  world  so  constantly  or  rapidly  arrive  at  gigantic 
dimensions  :  they  often  become  hollow,  and  are  then  used  by  the 
traveller  as  roomy  places  of  shelter  at  night.  Frazer  found  a  hollow 
Eucalyptus  at  Moreton  Bay,  used  by  the  natives  as  a  cemetery.  Even 
at  Swan  River,  where,  according  to  the  report  of  Frazer,  the  species 
are  stunted,  they  also  attain  a  huge  size.  E.  calophylla  attains  a 
height  of  150  feet,  and  a  girth  of  from  25  to  50  feet  is  not  an  uncommon 
dimension  of  these  trees.  Their  timber  is  represented  as  highly 
useful  for  domestic  and  other  purposes ;  being  so  soft  at  first  as  to 
render  the  felling,  splitting,  and  sawing  up  of  the  tree,  when  green,  a 
very  easy  process,  and  when  thoroughly  dry  becoming  as  hard  as  oak. 

E.  resinifera  has  leaves  with  very  minute  and  numerous  little  dots, 
ovate-lanceolate,  with  long  tapering  points  narrowed  to  the  base, 
with  a  vein  next  the  margin.  The  flowers  are  umbellate,  on  a  com- 
pressed peduncle  rather  longer  than  the  petiole.  The  lid  is  conical, 
taper,  leathery,  twice  as  long  as  the  capsule.  The  bark  is  so  extremely 
astringent  as  to  yield  a  gum  not  inferior  to  Kino,  and  sold  as  such. 
The  bark  of  this  and  other  species  is  so  hard  as  to  cause  them  to  be 
called  Iron-Bark  Trees  by  the  colonists.  The  Blue  Gum-Tree  and  some 
others  have  the  singular  property  of  throwing  it  off  in  white  or  gray 
longitudinal  strips  or  ribands,  which,  hanging  down  from  the  branches, 
have  a  singular  effect  in  the  woods. 

In  many  species  the  leaves  are  so  variable  in  their  form  and  other 
characters  at  different  ages  of  the  tree,  or  in  different  situations,  that 
it  is  a  matter  of  difficulty  to  know  how  they  are  to  be  botanically 
distinguished  from  each  other  ;  and  in  fact  the  subject  of  the  distinc- 
tion of  species  has  hardly  yet  been  taken  up,  no  botanist  feeling  com- 
petent to  undertake  the  task  without  some  personal  acquaintance  with 
the  plants  in  a  native  state.  The  leaves,  instead  of  presenting  one  of 
their  surfaces  to  the  sky  and  the  other  to  the  earth,  as  is  the  case 
with  the  trees  of  Europe,  are  often  arranged  with  their  faces  vertical, 
so  that  each  side  is  equally  exposed  to  the  light. 

E.  robusta  contains  large  cavities  in  its  stem  between  the  annual 
concentric  circles  of  wood,  filled  with  a  most  beautiful  red  or  rich 
vermilion-coloured  gum,  which  flows  out  as  soon  as  the  saw  affords 
an  opening. 

E.  mannifera  exudes  a  saccharine  mucous  substance  resembling 
manna  in  its  action  and  appearance,  but  less  nauseous.  It  is  not  pro- 
duced by  insects,  and  only  appears  in  the  dry  season.  Other  species 
yield  a  similar  secretion  at  Moreton  Bay  and  in  Van  Diemen's  Land. 
Mr.  Backhouse  says  it  coagulates,  and  drops  from  the  leaves  in 
particles  often  as  large  as  an  almond. 
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E.  Gunnii,  when  wounded,  furnishes  the  inhabitants  of  Van  Diemen's 
Land  with  a  copious  supply  of  a  cool,  refreshing,  slightly  aperient 
liquid,  which  ferments  and  acquires  the  properties  of  beer. 

Upon  the  whole  this  genus  must  be  considered  the  most  important 
that  Australia  produces.  As  it  occurs  so  far  to  the  south  as  Van 
Diemen's  Land  it  is  almost  certain  that  it  might  be  naturalised  in 
Devonshire,  Cornwall,  and  in  the  west  of  Ireland.  Even  in  the 
neighbourhood  of  London  certain  kinds  bear  moderate  winters 
without  shelter,  especially  E,  pulverulenta. 

It  is  very  much  to  be  regretted  that  some  settled  nomenclature  is 
not  introduced,  for  the  colonists  apply  the  same  names  to  different 
species  in  different  parts  of  the  country ;  this  renders  it  difficult  to 
tell  of  what  they  are  speaking.  As  far  as  we  can  collect  the  evidence, 
it  appears  that  the  following  are,  or  should  be  the  botanical  species 
to  which  the  colonial  names  belong  : — 


Blue  Gum  of  Port  J ackson       .       .  . 

Blue  Gum  of  Hobart  Town  . 

Stringy  Bark  ...... 

Iron-Bark  ...... 

Kino-Gum        .       .       .       .       .  . 

Peppermint- Tree  

Weeping  Gum  of  Van  Diemen's  Land  . 
Mountain  Blue  Gum  of  Van  Diemen's  "I 

Land  J 

Black  Gum  of  Van  Diemen's  Land  .  . 
Black-Budded  Gum  of  Van  Diemen's  1 

Land  .       .       .       .       .       •    •  J 
Cider-Tree  of  Van  Diemen's  Land 
Manna-Gum      .       .       ,       .       .  . 
Manna  of  Moreton  Bay  . 
Blood-Wood  of  Port  Jackson     .       .  . 
White  Gum  of  Van  Diemen's  Land 
White  Gum  of  Moreton  Bay 
White  Gum  of  the  S.W.  Interior      .  . 


E.  piperita. 
E.  globulus. 
E.  robusta. 
E.  resinifera. 
E.  resinifera. 
E.  piperita. 
Uncertain. 

Uncertain. 

Uncertain. 

Uncertain. 

Uncertain. 

Uncertain. 

E.  manna,  Cunn. 

E.  corymbosa. 

E.  resinifera. 

E.  subulata,  Cunn. 

E.  Zeucadendron,  Cunn. 


EUCHARIS.  [AcALEPHiE.] 

EUCHROITE,  a  Mineral  consisting  of  Arseniate  of  Copper.  It 
occurs  crystallised.  Its  primary  form  is  a  right  rhombic  prism. 
Cleavage  indistinct.  Colour  bright  emerald-green.  Streak  pale  apple- 
green.  The  fracture  is  uneven.  Hardness  3'5  to  4-0.  Lustre 
vitreous.  Refraction  double.  It  is  transparent,  translucent.  Specific 
gravity  3'38  to  341.  Found  at  Libethen  in  Hungary.  The  analysis, 
by  Turner,  gives — 

Arsenic  Acid   33  02 

Oxide  of  Copper        .       .       .  '    .       .47  85 

Water  18-80 

 99-67 

EUCHYSIDERITE  (Acltmitc),  a  Mineral  which  occurs  crystallised. 
Primary  form  an  oblique  rhombic  prism,  of  same  cleavage  and  mea- 
surements as  Pyroxene.  Colour  brownish-black.  Lustre  vitreous. 
Nearly  opaque.  Specific  gravity  3'34.  Hardness  6'0  to  6'5.  Streak 
yellowish-gray.  Fracture  imperfect,  conehoidal.  It  occurs  in  Norway. 
Before  the  blow-pipe  alone  readily  fuses  into  a  brilliant  black  globule ; 
with  borax  forms  a  coloured  glass. 

According  to  Berzelius  it  consists  of — 

Silica  55-25 

Oxide  of  Iron  31-25 

Soda  10-40 

Lime  072 

Oxide  of  Manganese  1'08 

 98-70 

EUCLASE,  a  crystallised  Mineral,  the  primary  form  of  which  is  an 
oblique  rhombic  prism.  It  is  either  colourless  and  nearly  transparent, 
blue,  or  pale  bluish-green.  It  refracts  doubly.  Lustre  vitreous. 
Hardness  7'5.  Specific  gravity  3-098.  Cleavage  very  distinct,  parallel 
to  the  oblique  diagonal,  but  indistinct  parallel  to  the  terminal  plane 
and  horizontal  diagonal.  The  fracture  is  uneven,  and  the  streak  white. 
It  was  first  found  in  Peru,  but  has  since  been  met  with  in  detached 
crystals  in  alluvial  ground  in  Brazil. 

According  to  Berzelius  it  consists  of — 

Glucina  ....... 

Silica  , 

Alumina  

Oxide  of  Iron  

Oxide  of  Tin  

-98-58 

EUCNEMIS.  [ELATEEIDiB.] 

EUCGELIUM.  [Synoicum.] 
EUDEA.  [Spongiadjs.] 

EUDENDRIUM,  a  genus  of  Zoophytes  belonging  to  the  family 
Tubularidce.  There  are  two  British  species,  E.  rameum  and  E 
ramosum.  [Hydroida.] 

EUDIALYTE,  a  Mineral  which  occurs  both  crystallised  and 
massive.  The  crystals  are  generally  small.  The  primary  form  is  a 
rhomboid ;  the  colour  is  red  or  brownish-red,  and  the  crystals  are 
faintly  translucent  or  opaque.     Lustre  vitreous,  sometimes  dull. 


Specific  gravity  2'9.  Hardness  5'0  to  5 '5.  Streak  white.  Fracture 
uneven.  The  massive  varieties  are  imbedded  and  amorphous.  It 
occurs  at  Kandarluarsuk,  in  West  Greenland.  Before  the  blow-pipe 
it  fuses  into  a  leek-green  scoria. 

According  to  Stromeyer  it  consists  of— 

Silica  52-47 

Zirconia  10'89 

Lime  10-14 


Soda       .       .  , 
Oxide  of  Iron 
Oxide  of  Manganese 
Muriatic  Acid 
Water  . 


.    .  1392 

.      .       .  6-85 

.    .  2-57 

.  1-03 

.    .  1-80 
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EUDORA.  [AcALEPiiiE.] 
EUDYNAMIS.  [Cuculidje.] 

EUDYTES.  [COLYMBIDiE.] 

EUGENESITE.  [Palladium.] 

EUGE'NIA,  a  genus  of  Dicotyledonous  Polypetalous  Plants  of  the 
natural  order  Myrtacece,  so  named  in  honour  of  Prince  Eugene  of 
Savoy,  who  was  a  patron  of  botany  and  horticulture.  The  genus,  as 
at  present  constituted,  contains  nearly  200  species,  though  numbers 
have  been  removed  to  the  genera  Nelitris,  Jossinia,  Myrcia,  Sizygium, 
Caryophyllus,  and  Jambosa,  in  which  are  now  contained  the  Clove- 
Tree,  the  Rose-Apple,  and  Jamoon  of  India,  formerly  included  in 
Eugenia.  This  genus  is  confined  to  the  hot  and  tropical  parts  of  the 
world,  as  Brazil,  the  West  India  Islands,  and  Sierra  Leone,  and  extends 
from  the  Moluccas  and  Ceylon  to  Silhet  and  the  foot  of  the  Himalayas 
in  Asia. 

Eugenia  is  characterised  by  having  the  tube  of  the  calyx  of  a 
roundish  form,  and  the  limb  divided  into  four  parts;  the  petals  equal 
in  number,  and  inserted  on  the  calyx.  The  stamens  are  numerous. 
The  ovary  2-3-celled,  with  several  ovules  in  each.  Seeds  1  or  2, 
roundish,  and  large,  with  the  cotyledons  and  radicle  united  into  one 
mass.  In  habit  and  inflorescence  the  species  resemble  many  myrtles. 
Like  the  family  to  which  they  belong,  some  of  the  species  of  Eugenia 
secrete  a  warm  volatile  oil  in  their  herbaceous  parts ;  abound  in 
tannin ;  yield  good  wood ;  and  a  few  have  fruit  which  is  edible, 
though  not  very  agreeable,  from  being  impregnated  with  the  aroma  of 
the  oil. 

Eugenia  Pimenta,  the  Allspice  Pimento,  or  Bayberry-Tree,  is  a 
native  of  South  America  and  the  West  India  Islands,  especially 
Jamaica,  and  from  being  cultivated  there  is  often  called  Jamaica 
Pepper.  The  tree  is  very  handsome,  often  30  feet  high,  and  much 
resembles  the  Clove-Tree  in  the  form  and  appearance  of  its  leaves,  as 
well  as  in  habit.  The  trunk  is  smooth,  and  much  branched  towards 
the  top.  The  older  branches  are  round,  the  younger  compressed,  and 
the  twigs  as  well  as  the  flower-stalks  pubescent;  the  leaves  are  petiolate, 
oblong  or  oval,  smooth,  and  marked  with  pellucid  dots,  forming  a 
dense  evergreen  foliage ;  the  flower-stalks  are  both  axillary  and 
terminal,  and  are  divided  into  3-forked  panicles ;  the  flowers  are  small, 
without  show,  and  conformable  in  structure  to  the  character  of 
the  genus.  The  berry  is  spherical  and  crowned  with  the  per- 
sistent calyx;  when  ripe,  smooth,  shining,  and  of  a  dark  purple 
colour ;  usually  1-celled,  occasionally  2-celled,  containing  large  roundish 
seeds. 

The  Pimenta  is  cultivated  with  great  care  in  Jamaica,  and  abounds 
especially  on  the  hills  ou  the  north  side  of  the  island.  The  trees  are 
formed  into  regular  walks,  and  begin  to  bear  when  three  years  old, 
but  are  not  in  perfection  until  they  have  been  planted  seven  years. 
They  thrive  best  in  rocky  lands,  or  a  rich  soil  having  a  gravelly 
bottom.  Mr.  Bryan  Edwards  says  that  a  single  tree  has  been  known 
to  yield  150  lbs.  of  the  raw  fruit,  or  100  lbs.  of  the  dried  spice ;  but 
the  crop  is  uncertain,  and  plenteous  perhaps  only  once  in  five  years. 
The  tree  has  been  introduced  into  and  flourishes  in  the  southern  parts 
of  India. 

The  berries,  being  the  valuable  part  of  the  tree,  require  care 
in  gathering  as  well  as  drying  ;  the  processes  for  which  are  described 
by  Browne  in  his  'History  of  Jamaica,'  p.  248.  They  must  be  picked 
when  they  have  arrived  at  full  growth,  but  before  they  begin  to 
ripen ;  they  are  dried  in  the  sun,  on  raised  boarded  floors,  and 
frequently  turned  during  the  first  and  second  day ;  they  are  then  put 
into  sheets,  often  wiDnowed,  and  exposed  to  the  sun  until  sufficiently 
dried,  which  is  known  by  the  colour  and  the  rattling  of  the  seeds  in 
the  berries.  Browne  says,  "  Such  of  the  berries  as  come  to  full 
maturity  do,  like  many  other  seeds,  lose  that  aromatic  warmth  for 
which  they  are  esteemed,  and  acquire  a  taste  perfectly  like  that  of 
Juniper  Berries,  which  renders  them  a  very  agreeable  food  for  the 
birds,  the  most  industrious  planters  of  these  trees." 

The  leaves  and  bark  participate  in  the  warm  aromatic  properties 
for  which  the  berries  are  celebrated,  and  which  have  received  their 
name  of  Allspice  from  their  fragrant  odour  being  thought  to  resemble 
that  of  a  mixture  of  cinnamon,  cloves,  and  nutmeg.  Then-  taste 
being  warm  and  aromatic  makes  them  useful  as  a  spice  in  cookery, 
and  a  stimulant  in  medicine. 

Eugenia  Michelii  is  a  Brazilian  species,  cultivated  in  Martinique, 
whence  it  is  called  Cerisier  de  Cayenne,  as  it  yields  a  small  edible 
fruit. 
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E.  acris,  Wild  Clove,  is  a  native  of  the  West  India  Islands.  It  is 
arborescent  and  glabrous  ;  the  young  branches  acutely  4-angled,  the 
leaves  elliptic  oval,  obtuse,  more  or  less  convex  coriaceous,  very 
glabrous,  the  upper  side  reticulated  with  elevated  veins,  finely  pellucid, 
dotted  ;  the  peduncles  are  compressed,  axillary,  and  terminal,  tricho- 
tomous,  corymbose,  rather  longer  than  the  leaves.  The  calyx-limb 
5-partite;  segments  roundish,  the  style  filiform,  acute,  the  berry 
globose,  1-4  seeded.  This  species  is  sometimes  confounded  with  the 
former  species,  in  whose  qualities  it  participates.  E.  cauliflora,  the 
Jabuticaba  or  Jaboticaburas,  is  one  of  the  most  agreeable  fruits  in 
Brazil,  and  the  taste  will  be  improved  by  future  culture.  Very  good 
wine,  syrup,  &c,  are  made  of  it.  E  dysenteria,  E.  Michellii,  and  E.  Brasili- 
ensis,  called  respectively  Aracea,  Pitanga,  Grumixarneira,  Cambuy, 
Uvaltra,  Pitangueira,  &c,  are  all  spoken  of  by  MartiuB  as  excellent 
dessert  fruits.  The  Rose-Apples  of  the  East  are  produced  by  species 
of  this  genus. 

EUGENIACRINITES  (Goldfuss),  a  genus  of  Fossil  Crinoidea. 
[Encrinites.] 

EU'GNATHUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Lias,  of 
which  there  are  thirteen  British  species.  (Agassiz.) 

EUKAIRITE,  a  Mineral  consisting  of  seleniuret  of  silver  and 
copper,  discovered  by  Berzelius.  It  occurs  in  thin  films  of  a  shining 
lead  colour  ;  opaque ;  its  texture  is  granular.  It  yields  readily  to  the 
knife,  and  acquires  a  silvery  lustre.  It  occurs  in  a  copper  mine 
in  Sweden.  Before  the  blow-pipe  it  exhales  a  strong  smell  of 
selenium  ;  and  with  charcoal  fuses  into  a  brittle  metallic  globule.  It 
consists  of — 

Selenium  26 

Silver  33-93 

Copper  23-05 

Earthy  Matter  8'90 

Carbonic  Acid  and  los3        .       .       .  3 '12 
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EULABES.  [Coeacias.] 

EULA'LIA,  a  genus  established  by  Savigny,  and  placed  by  Cuvier 
among  his  Dorsibranchiate  Annelides. 

EU'LIMA,  a  genus  of  marine  Gasteropodous  Mollusca,  established 
by  M.  Risso. 

Shell  turreted,  acuminated,  polished,  with  many  whorls  ;  aperture 
ovate,  acuminated  posteriorly ;  external  lip  thickened,  generally 
forming  numerous  obsolete  varices.  Operculum  horny,  thin,  its 
nucleus  anterior. 

Mr.  G.  B.  Sowerby,  who  gives  this  generic  character,  says  ('Zool. 
Proc.,'  1834)  that  this  genus  of  marine  shells  appears  to  be  most 
nearly  related  to  Pyramidella  and  Rissoa.  A  species,  he  adds,  which 
has  been  long  known  has  had  the  appellation  of  Turbo  polkas  among 
British  Linnean  writers ;  and  a  fossil  species  has  been  placed  by 
Lamarck  among  the  Bidini,  under  the  specific  name  of  B.  terebellatus. 
Mr.  Sowerby  separates  the  genus  into  the  two  divisions  below  stated, 
which  are  characterised  by  the  two  species  above  mentioned  ;  one  has 
a  solid  columella,  and  the  other  is  deeply  umbilicated.  All  the 
species,  he  observes,  are  remarkable  for  a  brilliant  polish  externally, 
and  the  shells  are  frequently  slightly  and  somewhat  irregularly 
twisted,  apparently  in  consequence  of  the  very  obsolete  varices 
following  each  other  m  an  irregular  line,  principally  on  one  side,  from 
the  apex  towards  the  aperture.  He  describes  sixteen  species,  chiefly 
from  Mr.  Cuming's  collection. 

The  geographical  distribution  of  this  genus  is  wide ;  they  have 
been  principally  found,  as  yet,  in  warm  seas  (South  and  Central  America 
and  Pacific  Ocean,  Australia).  Messrs.  Forbes  and  Hanley  record  four 
British  species  E.  polita,  E,  distorta,  E.  subulata,  and  E.  trUineata. 

The  species  found  by  Mr.  Cuming  were  dredged  or  otherwise 
collected  in  sandy  mud,  coarse  sand,  and  coral  sand,  on  mother-of- 
pearl  shells,  or  on  the  reefs ;  at  depths  (not  including  the  reefs) 
ranging  from  six  to  thirteen  fathoms. 

a.  Perforated  Eulvmm, 
E.  splendidida.  Shell  acuminate-pyramidal,  brownish,  articulated 
with  white  and  chestnut  near  the  sutures ;  umbilicus  large ;  aper- 
ture angulated  anteriorly.  Length  1-45,  breadth  0'6  inches.  Loca- 
lity, St.  Elena,  South  America.  Mr.  Cuming  dredged  a  single 
specimen  in  sandy  mud  at  from  six  to  eight  fathoms  depth. 


j8.  Imperforated  Enlimcc. 
E.  major.    Shell  acuminate-pyramidal,  opaque,  milk-white ;  external 
lip  subarcuated.     Length  1-6  inches,  breadth  0'4.    Locality,  the 
Island  of  Tahiti.    The  largest  specimen  was  found  in  coral  sand  on 
the  reefs. 


Eulima  sjihndidula. 


Eidima  major. 

Fossil  species  are  found  in  the  Calcaire  Grossier  near  Paris. 

EULIMELLA,  a  genus  of  Mollusca  belonging  to  the  family  Pyra- 
mellida,  founded  by  E.  Forbes,  to  receive  forms  that  had  been 
previously  referred  to  Eidima  and  Odostomia.  The  shell  is  elongated, 
and  consists  of  many  whorls,  solid,  smooth,  and  polished ;  the  apex 
of  the  spine  has  a  persistent  embryonic  sinistral  shell ;  the  aperture 
subquadrate ;  peristome  incomplete  ;  columella  not  plicated,  straight 
or  nearly  so  ;  operculum  corneous,  pyrifom.  There  are  four  British 
species.  E.  scillcs  (Eulima  crassula,  Jeffreys),  E.  acicula  (Melania 
acicula,  Philippi),  E.  affinis  (Eulima  affinis,  Philippi),  E.  clavula 
(Turbinella  clavula,  Loveii). 

EULO'PHIA  (from  e5,  and  ASfos,  a  crest),  a  genus  of  Plants 
belonging  to  the  natural  order  Orchidacca;.  It  has  an  open  spreading 
perianth ;  the  sepals  and  petals  ascending,  nearly  equal,  either  quite 
distinct,  or  united  with  the  more  or  less  lengthened  base  of  tha 
column ;  the  lip  horned  or  shortly  spurred,  sessile,  with  the  veins 
crested,  bearded,  or  quite  smooth,  usually  3-lobed,  sometimes  undi- 
vided ;  the  column  half-terete,  edged  ;  the  anther  terminal,  opercular  ; 
the  pollen  masses  2,  waxy,  2-lobed,  or  hollowed  out  at  the  back,  with 
a  short  linear  caudicula,  and  a  transverse  gland.  The  species  are 
terrestrial  plants,  with  pseudo-bulbous  rhizomata,  long  membranous 
plaited  leaves,  and  radical  many-flowered  scapes.  Most  of  the  rhizo- 
mata and  roots  of  the  species  of  the  family  Orchidacca:  yield  starch  in 
a  peculiar  form.  The  roots  of  the  species  of  Orchis  are  used  in  Europe 
under  the  name  of  Salep  as  an  article  of  diet,  and  the  same  use  is  made 
of  the  rhizomata  of  a  species  of  Eulophia  in  the  East  Indies.  Although 
specimens  of  the  plant  were  brought  from  Cashmere  by  Dr.  Royle, 
they  were  not  in  a  state  of  preservation  to  be  identified.  (Lindley, 
Flora  M edica.) 

EULYMENE.  [Acaleph-e.] 

EUME'DONUS,  a  genus  of  Brachyurous  Crustaceans,  the  first  of 
the  Parthenopians  of  M.  Milne-Edwards,  and  which  in  his  opinion 
establish  in  some  sort  the  passage  between  the  Stcnorhynchi,  Achatus, 
on  the  one  side,  and  Eurynome,  Lambrue,  and  Parlhcnope  on  the  other. 
The  form  of  the  carapace  is  nearly  pentagonal  as  in  the  latter,  but  it 
is  at  the  same  time  thrown  forwards,  as  it  were,  and  scarcely  over- 
passes the  line  of  the  feet  of  the  hind  pair  of  limbs — a  disposition 
which  recalls  the  construction  of  the  former.  The  body  is  depressed  ; 
the  rostrum,  which  is  very  large  and  projecting,  is  only  divided 
towards  its  extremity ;  the  eyes  are  very  short,  and  their  peduncle 
entirely  fills  the  orbits,  which  are  circular — a  character  which  again 
approximates  these  crustaceans  to  the  Stcnorhynchi ;  the  internal 
antenna)  are  folded  back  very  obliquely  outwards,  and  the  external 
antenna?  are  but  little  developed.  The  epistome  is  shorter  than  in 
the  majority  of  the  Oxyrhynchi.  The  external  jaw-feet  present 
nothing  remarkable.  In  the  male  the  thoracic  feet  of  the  first  pair 
are  large,  and  much  longer  than  the  rest ;  all  these  are  a  little  com- 
pressed, and  their  third  joint  is  surmounted  by  a  crest,  which  is  not 
distinctly  perceptible  on  the  other  joints  ;  the  feet  of  the  second  pair 
are  rather  shorter  than  those  of  the  third  and  fifth  pair,  which  are 
nearly  as  long  as  the  fourth.  The  abdomen  of  the  male  is  composed 
of  seven  articulations. 

E.  niger.  This  small  species,  the  only  one  known,  is  of  a  bronzed 
black  colour,  and  inhabits  the  coasts  of  China. 

EUMORPHUS,  a  genus  of  Coleopterous  Insects  belonging  to  the 
section  Trimeri  of  Latreille,  and  being  the  typical  genus  of  the  family 
Fuvgicolw.  These  insects  are  characterised  by  having  the  antennae 
longer  than  the  head  and  thorax,  the  body  oval,  and  the  thorax 
irregularly  square  ;  the  maxillary  palpi  filiform,  or  slightly  thickened 
at  the  end,  but  not  terminated  by  a  large  process  as  in  some  genera  : 
the  last  joint  of  the  tarsus  is  always  deeply  divided  into  two  lobes. 

Latreille  ('Regne  Animal')  divides  the  genus  Eumorphus  into 
several  sub-genera.  Some  of  the  species  have  the  third  joint  of  the 
antenna)  much  longer  than  any  of  the  other  joints;  these  form  the 
genus  Eumorphus  (proper),  in  which  the  antenna)  are  club  shaped. 
All  the  species  are  natives  of  America  or  the  East  Indies.  Ex. 
Eumorphus  immaryinatus.  (Latr.,  '  Gener.  Crust,  et  Insect./  tab.  xi. 
fig.  12.) 
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Second  Sub-Genus,  Dapsus  (Zieg.).  Some  of  the  species  have  the 
antennae  club-shaped  as  in  Eumorphus  proper,  but  straighter  and 
more  elongated,  and  with  the  joints  bent  laterally :  among  these 
Eumorphus  Kirbyanus  (Latr.)  is  now  placed.  In  other  species  of 
Dapsus  the  third  joint  of  the  antennae  is  not  longer  than  any  of  the 
others.  Many  of  the  species  of  Dapsus  are  indigenous  in  Europe, 
living  in  different  Fungi,  whence  the  name  of  the  family  (Fungicolce). 
Some  of  these  insects  are  also  found  under  the  bark  of  the  birch  and 
other  trees. 

Third  Sub-Genus,  Endomychus  (Fab.),  has  the  three  last  joints  of  the 
antennae  bent  laterally,  larger  than  the  others,  and  forming  a  triangular 
club-shaped  mass. 

Fourth  Sub-Genus,  Lycoperdina  (Latr.),  has  the  maxillary  palpi 
filiform,  and  the  last  joints  of  the  labia  are  enlarged.  [Trimeri.] 

EUNICE,  a  genus  of  Dorsibranchiate  Annelida.  It  is  furnished 
with  tuft-like  gills  ;  the  trunk  is  armed  with  three  pairs  of  horny 
jaws;  each  of  the  feet  has  two  cirri  and  a  bundle  of  bristles;  two 
tentacles  upon  the  head  above  the  mouth,  and  two  on  the  neck. 

E.  gigantea  is  the  largest  Annelide  known.  It  attains  a  length  of 
from  one  to  four  feet,  and  inhabits  the  sea  around  the  Antilles. 

EUO'MPHALUS,  a  genus  of  fossil  Gasteropoda,  from  the  Palaeozoic 
Strata.    (Sowerby.)  [Trochid.e.] 

EUO'NYMUS  (eviiw/ios,  literally  'having  a  good  name,'  and  hence 
various  derived  senses),  a  genus  of  Plants  belonging  to  the  natural 
order  Celastracece.  It  has  a  flat  4-5-lobed  calyx  with  a  peltate  disc  at 
the  base  ;  4-5  petals,  inserted  in  the  margin  of  the  disc  ;  4-5  stamens, 
inserted  in  the  disc ;  a  single  style  ;  the  capsule  3-5-celled,  3-5-angled, 
the  dehiscence  loculicidal ;  the  seed  solitary,  with  a  fleshy  arillus, 
not  truncate  at  the  hilum.  The  species  are  shrubs  with  tetragonal 
or  terete  branches,  and  ovate  usually  opposite  leaves,  yielding  a  fetid 
odour  when  bruised,  and  considered  poisonous. 

E.  Europaus,  Spindle-Tree,  has  the  petals  oblong;  the  flowers  mostly 
4-cleft  and  tetrandrous  ;  the  branches  tetragonal,  smooth,  and  even  ; 
the  leaves  elliptic-lanceolate,  minutely  serrate ;  the  capsule  obtusely 
angular,  not  winged.  It  is  a  native  of  Europe  in  hedges  and  thickets, 
and  is  found  abundantly  in  Great  Britain.  The  flowers  are  small, 
of  a  greenish-white  colour,  and  give  out  a  fetid  odour.  Its  wood  is 
tough  and  white,  and  is  used  for  making  skewers.  It  has  from  this 
got  the  name  of  Prick-Wood  ;  Gerard  calls  it  Prick-Timber.  Its 
French  name  is  Fusain,  in  allusion  to  its  use  in  making  spindles.  It 
is  called  also  in  French  Bonnet  de  Pretre  and  Bois  a  Lardoire ;  the 
former  in  allusion  to  the  capsules,  which  when  open  bear  some  resem- 
blance to  a  priest's  cap,  the  latter  from  the  use  made  of  the  wood  in 
making  skewers  and  larding-pins.  It  has,  in  common  with  the  Cornus 
sanguinea,  the  names  of  Dog- Wood  and  Gatteridge-Tree ;  the  first 
name  is  in  allusion  to  the  use  of  the  wood  of  these  trees  for  making 
an  infusion  with  which  mangy  dogs  were  washed.  It  is  also  known  in 
English  by  the  name  of  Louse-Berry,  a  name  which  it  has  got  from 
its  berries  being  used  when  powdered  as  an  application  to  the  head 
for  the  destruction  of  lice.  The  wood  of  this  tree  is  also  used  by 
musical  instrument  makers.  When  used  for  skewers,  toothpicks,  &c, 
the  branches  are  cut  when  the  shrub  is  in  blossom,  as  that  is  the 
period  when  the  wood  is  toughest.  Linnaeus  says  that  cows,  goats, 
and  sheep  eat  the  leaves,  but  that  horses  refuse  them.  The  berries 
are  poisonous,  and  produce  when  eaten  vomiting  and  purging.  Whilst 
growing  wild  in  hedges  and  coppices  this  plant  does  not  attain  any 
great  size  ;  but  when  planted  and  allowed  to  grow  alone  it  becomes  a 
tree,  and  reaches  a  height  of  twenty  or  thirty  feet.  Although  almost 
entirely  neglected  in  the  planting  of  pleasure-gardens,  it  forms  a 
singularly  beautiful  object  in  the  autumn,  when  its  clusters  of  red 
berries  are  ripe.  The  seeds  are  covered  with  an  arillus,  which  is  of  a 
beautiful  orange  colour. 

E.  verrucosus  has  the  branches  warted  with  proximate  lenticular 
glands ;  the  leaves  ovate  and  slightly  serrate ;  the  flowers  3  on  a 
peduncle  ;  the  petals  ovate  ;  the  capsule  bluntly  4-cornered.  This  is 
a  deciduous  shrub  or  low  tree,  a  native  of  Austria,  Hungary,  and 
Carniola.  It  has  a  singular  appearance,  and  is  worthy  of  cultivation 
on  that  account  amongst  collections. 

E.  latifolius  has  smooth  branches ;  broad  ovate  leaves ;  trichotomous 
many-flowered  peduncles ;  oval  obtuse  petals ;  the  lobes  of  the  capsule 
acutely  angular  and  wing-formed.  It  is  a  deciduous  shrub  or  low 
tree,  attaining  a  height  of  10-20  feet,  and  ia  a  native  of  the  south 
of  Europe.  Its  fruit  is  large,  and  of  a  deep  red  colour ;  the  decaying 
leaves  are  also  reddish.  This  is  the  handsomest  species  of  the  genus. 
It  has  broad  shining  leaves,  and  its  large  red  pendulous  fruits,  with 
their  orange-coloured  seeds,  which  are  suspended  in  the  air  when 
the  capsules  open,  contribute  much  to  the  beautiful  appearance  of 
this  tree. 

E.  Americanus,  American  Spindle-Tree,  has  smooth  branches;  the 
leaves  almost  sessile,  elliptic-lanceolate,  serrated ;  the  flowers  1  to 
3  on  a  peduncle  ;  the  petal  sub-orbiculate ;  the  capsules  warty.  This 
is  a  sub-evergreen  recumbent  shrub,  and  is  a  native  of  North  America 
from  Canada  to  Florida.  The  capsules  are  of  a  deep  crimson,  the 
seeds  white,  and  the  arillus  scarlet.  They  add  much  to  the  beauty 
of  this  plant,  and  have  given  rise  in  America  to  its  common  name, 
the  Burning  Bush.  It  is  of  easy  culture  in  a  moist  son1.  Several 
varieties  have  been  described  by  botanists.  E.  atropurpureus  is  found 
in  English  gardens,  and  is  a  native  of  America.    E.  Hamiltonianvs 


is  a  Nepaul  species,  introduced  about  twenty  years  ago.  E.  nanus  is  a 
dwarf  species. 

About  thirty  species  have  been  described.  All  the  hardy  kinds  are 
easily  cultivated  in  any  common  soil  in  the  open  air.  They  may  be 
propagated  by  seeds  which  ripen  in  this  country.  Cuttings  planted 
in  the  autumn  will  readily  take  root. 

(Loudon,  Encyclopedia  of  Trees  and  Shrubs  ;  Don,  Dichlamydeous 
Plants.) 

EUPATORIA'CEiE,  one  of  the  tribes  of  composite  plants  admitted 
by  De  Candolle,  who  defines  it  thus  : — "  Style  of  the  hermaphrodite 
flowers  cylindrical ;  the  arms  long,  somewhat  clavate,  covered  exter- 
nally with  downy  papillae  at  the  upper  end.  The  stigmatic  series  but 
little  prominent,  and  usually  disappearing  before  they  reach  the 
middle  of  the  arms  of  the  style."  Under  this  chai'acter  are  arranged 
33  genera,  the  most  extensive  of  which  is  the  genus  Eupatorium, 
including  no  fewer  than  294  species. 

EUPATO'RIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Compositce,  the  tribe  Eupatoriacece,  the  sub-tribe  Eupatoriea;,  and  the 
division  Adenostylea;.  It  has  3-100-flowered  heads,  a  flat  naked 
receptacle,  the  scales  of  the  involucre  in  one  or  two  or  more  rows,  equal 
or  unequal,  loosely  or  closely  imbricated,  the  throat  of  the  corolla 
hardly  dilated,  the  anthers  inclosed,  the  arms  of  the  style  exserted, 
cylindrical,  obtuse ;  the  pappus  in  one  row,  hairy,  rough. 

E.  cannabinum,  Hemp-Agrimony,  has  the  leaves  in  3  or  5  deep 
lanceolate  serrated  segments,  the  middle  one  longest.  It  is  a  native 
of  Europe,  and  is  mostly  found  on  the  banks  of  streams.  It  is  a 
common  plant  in  the  British  Isles.  The  stem  is  about  three  feet  high, 
and  has  a  slightly  aromatic  smell.  The  whole  plant  is  bitter,  and 
was  formerly  employed  in  medicine  as  a  tonic  and  febrifuge.  An 
infusion  of  this  plant  is  said  to  be  the  common  medicine  of  the  turf- 
diggers  in  Holland  against  the  ulcerations  and  diseases  of  the  feet  and 
legs  to  which  they  are  subject.  The  expressed  juice,  when  taken  in 
large  quantities,  produces  both  vomiting  and  purging. 

E.  perfoliatum,  Thorough- Wort,  Thorough-Wax,  Cross-Wort,  or 
Bone-Set,  has  subsessile  opposite  linear-lanceolate  acuminate  leaves, 
decreasing  gradually  in  breadth  from  the  stem,  where  they  are  widest, 
to  the  extremities ;  serrated,  wrinkled,  pale  underneath,  and  hairy, 
especially  the  veins.  This  plant  is  a  native  of  North  America,  in 
meadows  and  boggy  soils.  It  has  erect  round  hairy  stems,  branched 
only  at  the  top,  with  a  cylindrical  imbricated  involucre,  inclosing  from 
12  to  15  flowers,  the  florets  of  which  are  tubular.  All  parts  of  this 
plant  are  intensely  bitter,  and  a  decoction  of  the  leaves  has  been 
recommended  by  American  physicians  as  a  valuable  tonic  and  stimu- 
lant, and  used  as  a  substitute  for  Peruvian  bark  in  the  cure  of 
intermittent  fever.  In  large  doses  the  infusion  or  decoction  of  the 
whole  plant  is  emetic,  sudorific,  and  aperient.  It  is  used  with 
advantage  instead  of  the  infusion  of  chamomile  flowers  in  working 
off  emetics. 

E.  Ayapana  has  subsessile,  opposite,  lanceolate,  triple-nerved, 
acuminate,  nearly  entire,  smooth  leaves.  It  is  originally  a  native  of 
South  America,  on  the  right  bank  of  the  river  Amazonas,  whencft 
it  has  been  introduced  into  the  East  Indies.  It  has  a  stem  shrubby 
at  the  base,  branched,  and  smooth ;  the  heads  are  pedicellate,  and 
contain  about  20  florets.  An  infusion  of  this  plant  is  used  in  Brazil 
as  a  diuretic  and  diaphoretic.  It  has  also  been  employed  as  an 
antidote  against  the  bites  of  venomous  serpents  and  insects.  A 
quantity  of  the  bruised  leaves  is  laid  upon  the  scarified  wound,  and 
the  fresh  juice  is  administered  from  time  to  time  to  the  patient. 
The  reputation  of  this  plant  for  the  bites  of  poisonous  serpents,  like 
that  of  many  others,  is  probably  undeserved.  Other  species  of 
Eupatorium  possess  medicinal  properties :  E.  aromaticum  and  E. 
odoratum  have  very  fragrant  roots;  E.  perfoliatum  and  E.  rotundi- 
folium  have  been  employed  in  renal  diseases  and  consumption.  The 
E.  Guaco  of  older  botanists  is  now  referred  to  the  genus  Mikania. 

[MlKANIA  ] 

(Burnett,  Outlines  of  Botany;  Lindley,  Flora  Medico, ;  LewiB, 
History  of  Materia  Medica.) 
EUPHEUS.  [Isopoda.] 

EUPHO'RBIA,  a  genus  of  Exogenous  Plants,-  giving  its  name  to 
an  extensive  and  important  natural  order.  It  has  very  small 
monandrous  naked  male  flowers,  crowded  round  an  equally  naked 
female  one,  in  the  inside  of  an  involucre  looking  like  a  calyx,  and 
formerly  mistaken  for  that  organ.  The  species  have  either  a  common 
leafy  appearance,  with  the  involucres  proceeding  from  among  large 
foliaceous  bracts,  or  they  are  nearly  leafless,  with  their  stem  exces- 
sively succulent,  so  as  to  resemble  Cacti.  Those  with  the  former 
character  are  natives  of  most  parts  of  the  world,  and  are  the  only 
kinds  found  in  Europe  ;  the  succulent  species  chiefly  appear  in  the 
hottest  and  driest  countries.  Barren  uncultivated  places  in  the  plains 
of  Hindustan,  and  the  arid  regions  of  Asia  and  the  north  of  Africa 
are  their  favourite  stations ;  in  the  Canaries,  on  volcanic  soil,  E. 
Canariensis  and  E.  laphylla  form  great  bushes  with  arms  like 
candelabras.  From  Cacti,  which  some  of  these  plants  much  resemble, 
they  are  readily  known  by  their  spines,  when  they  have  any,  not 
growing  in  clusters,  and  by  their  emitting,  when  punctured,  an 
abundant  discharge  of  milky  juice.  This,  in  a  concrete  state,  forms 
what  is  called  the  gum-resin,  or  rather  resin,  called  Euphorbium, 
an  acrid,  corrosive  most  dangerous  drug,  principally  furnished  by 
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E.  omcinarum,  E.  antiquorum,  and  E.  Canariensis.  The  same  proper- 
ties exist  iu  the  herbaceous  leafy  species,  diffused  in  some,  concen- 
trated in  others. 


Euphorbia  officinarutn. 

E.  Lalhyris,  a  common  weed  in  cottage  gardens,  where  it  is  called 
Caper,  yields  from  its  seeds  an  oil  of  the  most  violent  purgative 
nature.  If  it  were  less  dangerous  it  might  be  substituted  for  Tiglium 
oil.  Fee  states  that  with  as  much  of  this  oil  as  could  be  sold  for  a 
franc  ninety  adults  might  be  purged. 

E.  Tirucalli  has  .erect  naked  round  branches,  which  are  succulent, 
polished,  and  abounding  in  milky  juice.  The  leaves  are  small,  linear, 
fleshy,  sessile,  and  at  the  ends  of  the  twigs.  The  flowers  are  crowded, 
sub-sessile,  terminal,  and  axillary  ;  the  lobes  of  the  involucre  are  five 
in  number,  roundish,  smooth,  and  peltate ;  the  tube  woolly  on  the 
inside.  The  capsule  is  villous.  The  milk  when  introduced  into  the 
eye  produces  severe  inflammation  and  even  blindness.  It  is  used 
medicinally  in  India. 

E.  tribuloides  has  a  stem  about  two  inches  high  and  one  inch 
broad,  ovate,  fleshy,  quadrangular,  having  two  opposite,  stalked,  ovate 
spathulate  leaves  growing  from  its  base.  The  prickles  are  in  pairs, 
white,  clustered  on  the  margin  of  the  angles.  It  is  said  to  be  a 
sudorific. 

E.  antiquorum  is  common  on  barren  and  uncultivated  lands  all 
over  India  and  Arabia  Felix.  It  has  a  shrubby  leafless  succulent 
stem.  The  branches  are  spreading,  triangular  or  quadrangular,  the 
angles  sinuated,  and  armed  with  double  spines  at  the  protuberances. 
The  peduncles  are  solitary  or  in  pairs,  3-flowered.  There  are  only 
5  stamens.  The  bark  of  the  root  when  bruised  in  water  is  taken  as 
a  purgative.  Some  writers  consider  that  this  plant  yields  the  drug 
Eupliorbium,  a  resinous  substance  possessing  acrid  irritant  properties. 
In  all  probability  however  this  substance  is  chiefly  obtained  from 
E.  officinarum.  The  Arabs  make  up  violent  diuretic  pills  by  rubbing 
over  the  juice  of  E.  antiquorum  with  flour,  yet  their  camels  will  eat 
the  branches  when  cooked.  The  juice  of  E.  heptagona,  E.  virosa,  and  E. 
cereiformis,  African  species,  furnishes  the  Ethiopians,  and  E.  cotinifolia, 
the  wild  Brazilian,  with  a  mortal  poison  for  their  arrows.  The  juice 
of  the  leaves  of  E.  nereifolia  is  prescribed  by  the  native  practitioners 
of  India  internally  as  a  purge  and  deobstruent,  and  externally,  mixed 
with  Margosa  oil,  in  such  cases  of  contracted  limb  as  are  induced  by 
rheumatic  affections.  The  leaves  have  no  doubt  a  diuretic  quality. 
Of  the  leafy  Euphorbias  great  numbers  are  found  to  possess  a  milk 
with  purgative  or  emetic  qualities.  The  roots  of  some  of  the  species 
are  emetic. 

According  to  Deslongchamps  the  powdered  root  of  E.  Gerardiana  is 
emetic  in  doses  of  18  or  20  grains.  The  root  of  E.  Ipecacuanha  is 
said  by  Barton  to  be  equal  to  the  true  Ipecacuanha — in  some  respects 
superior.  E.  Pithyusa  is  esteemed  in  the  Mediterranean.  E.  thymifolia 
is  somewhat  aromatic  and  astringent,  and  is  prescribed  in  India  in 
the  diarrhoea  of  children,  and  as  a  vermifuge.  In  the  same  way  is 
employed  E.  hypcricifolia,  a  plant  of  tropical  America,  which  is 
astringent  and  somewhat  narcotic.  Nevertheless,  E.  balsamifera  has 
no  such  qualities,  and  is  eaten  when  cooked.  E.  Mauritanica  is  also 
employed  as  a  condiment ;  but  its  acridity  is  unpleasant.  It  is  said  to 
be  used  in  adulterating  scammony.  The  sap  of  E.  phosphorea  shines 
with  a  phosphorescent  light  in  a  warm  night  in  the  ancient  forests  of 
Brazil.    (Lindley,  Vegetable  Kingdom.) 

EUPHORBIACE^E,  Spwgeworts,  a  natural  order  of  Exogenous 
Plants  with  definite  suspended  anatropal  ovules,  scattered  flowers,  and 
tricoccous  fruit.  The  genera  consist  of  trees,  shrubs,  or  herbaceous 
plants,  often  abounding  in  acrid  milk.  The  leaves  are  mostly  opposite 
or  alternate,  simple,  rarely  compound,  often  with  stipules.  The  flowers 
are  axillary  or  terminal,  arranged  in  various  ways,  sometimes  inclosed 
within  an  involucre  resembling  a  calyx ;  flowers  monoecious  and  dioeci- 
ous,    The  calyx  inferior,  with  various  glandular  or  scaly  internal 


'  appendages  (sometimes  wanting).  Corolla  either  consisting  of  petals 
or  scales,  equal  in  number  to  the  sepals,  or  absent,  or  sometimes  more 
numerous  than  the  sepals ;  sometimes  monopetalous.  The  stamens 
definite  or  indefinite,  distinct,  or  monadelphous ;  anthers  2-celled, 
sometimes  opening  by  pores.  Ovary  free,  sessile,  or  stalked,  1-2-3- 
or  more  celled ;  ovules  solitary  or  twin,  suspended  from  the  inner 
angle  of  the  cell ;  styles  equal  in  number  to  the  cells,  sometimes 
distinct,  sometimes  combined.  Fruit  generally  tricoccous,  consisting 
of  three  carpels  splitting  and  separating  with  elasticity  from  their 
common  axis,  occasionally  fleshy  and  indehiscent. 


-  Andrachne  telephioides. 

1,  a  male  flower  ;  2,  a  female  flower  ;  3,  an  ovary  nearly  ripe  ;  4,  a  section 
of  a  ripe  fruit. 

This  extensive  order,  which  probably  does  not  contain  fewer  than 
2800  species,  described  or  undescribed,  exists  in  the  greatest  abund- 
ance in  equinoctial  America,  where  about  three-eighths  of  the  whole 
number  have  been  found,  sometimes  as  large  trees,  frequently  as 
deformed  bushes,  still  more  usually  as  diminutive  weeds,  and  occa- 
sionally as  leafless  succulent  plants  resembling  Indian  figs  in  aspect,  but 
not  in  any  other  particular.  In  the  Western  World  they  gradually 
diminish  as  they  recede  from  the  equator,  so  that  not  above  50  species 
are  known  in  North  America,  of  which  a  very  small  number  reaches  as 
far  as  Canada.  In  the  Old  World  the  known  tropical  proportion  is  much 
smaller,  arising  probably  from  the  species  of  India  and  equinoctial 
Africa  not  having  been  described  with  the  same  care  as  those  of 
America,  not  above  an  eighth,  having  been  found  in  tropical  Africa, 
including  the  islands ;  a  sixth  is  about  the  proportion  in  India.  A 
good  many  species  inhabit  the  Cape,  where,  and  in  the  north  of  Africa, 
they  often  assume  a  succulent  habit ;  and  there  are  about  120  species 
from  Europe,  including  the  basin  of  the  Mediterranean,  of  which 
16  are  found  in  Great  Britain,  and  7  in  Sweden.  A  large  number  of 
these  plants  are  poisonous.  The  poisonous  principle  resides  chiefly 
in  their  milky  secretion.  The  hairs  of  some  are  stinging.  The  bark 
of  many  is  aromatic ;  and  the  flowers  of  some  tonic.  Many  are  used 
in  medicine,  such  as  Crolon,  Cascarilla,  and  Euphorbia.  The  stimu- 
lating poisonous  principle  however  appears  to  be  volatile,  since  the 
action  of  heat  is  sufficient  to  dispel  it.  Thus  the  starchy  root  of  the 
Manihot,  or  Cassava,  which  -when  raw  is  a  violent  poison,  becomes  a 
wholesome  nutritious  food  when  roasted.  Some  yield  a  fixed  oil  from 
their  seeds,  as  the  species  of  Elozococca.  For  further  particulars  respect- 
ing the  important  and  various  properties  of  the  species  of  this  order, 
see  Pedilanthus,  Croton,  Bdxus,  Cascarilla,  Jatropha,  Ricinus, 
and  Euphorbia.    The  order  contains  191  genera,  and  2800  species. 

EUPHOTIDE,  a  Compound  Rock,  consisting  of  Diallage  and 
Felspar.    It  is  sometimes  called  Diallage  Rock. 

EUPHRA'SIA  (from  ei/Qpao-ia,  delight),  a  genus  of  Plants  belonging 
to  the  natural  order  Scrophulariacea  or  Scrophularinew.  It  has  a 
campanulate  4-cleft  calyx ;  the  upper  lip  of  the  corolla  galeate,  emar- 
ginate,  the  lower  larger,  spreading,  with  the  middle  lobe  emarginate  ; 
4  stamens,  fertile,  the  lower  cells  of  the  upper  anthers  with  a  long 
spur ;  the  capsules  oblong-ovate,  compressed,  emarginate,  with  entire 
valves  ;  the  seeds  few. 

E.  officinalis,  Euphrasy,  Eyebright,  has  ovate  or  cordate-ovate 
nearly  sessile  serrate  leaves,  the  corolla  glabrous,  the  lobes  of  the 
lower  lip  emarginate,  of  the  upper  lip  patent  sinuate-dentate,  the 
anthers  unequally  mucronate,  hairy.  It  is  from  one  to  four  inches 
high,  and  is  a  native  of  the  heaths  and  pastures  of  Europe,  the 
Himalaya  Mountains,  Cashmere,  and  all  the  north  of  Asia.  It  is 
common  in  Great  Britain.  This  species  is  peculiarly  subject  to 
variation.  The  leaves  are  ovate,  or  cordate-ovate,  or  cordate- 
triangular,  with  the  teeth  acute  or  obtuse,  ascending  or  spreading. 
The  capsule  also  varies  much  in  shape.  There  is  scarcely  a  character 
permanent  except  the  pubescence  of  the  corolla.  This  elegant  little 
plant  has  a  slightly  bitter  and  aromatic  flavour,  and  has  been  employed 
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much  in  medicine,  particularly  in  diseases  of  the  eye.  Its  use  in 
these  complaints  seems  to  have  originated  in  its  bright  appearance, 
and  when  the  doctrine  of  signs  and  seals  prevailed  this  was  supposed 
to  indicate  its  value  in  brightening  the  eyes.  Although  it  has  lately 
fallen  into  disuse  its  astringent  effect  is  undoubtedly  of  value  in 
certain  diseases  of  the  eye,  and  will  explain  the  fact  that  Professor 
Kranichfeld  has  related  of  its  being  useful  in  catarrhal  affections  of 
the  eye.  The  expressed  juice  and  distilled  water  of  this  plant  have 
been  the  forms  in  which  it  has  been  employed. 
_  E.  Odontites  has  the  leaves  narrowed  from  the  base,  opposite, 
linear-lanceolate,  remotely  serrate  ;  the  floral  leaves  longer  than  the 
flowers ;  the  corolla  pubescent ;  the  lobes  of  the  lower  lip  oblong, 
obtuse ;  the  anthers  with  two  equal  points,  hairy.  It  is  a  native  of 
Europe,  and  is  abundant  in  Great  Britain  in  meadows,  corn-fields,  and 
waste  places.  This  plant  is  the  Bartsia  Odontites  of  Hudson,  and 
the  Odontites  rubra  of  Persoon. 

There  are  several  other  species  of  Euphrasia.  Although  pretty 
plants  none  of  them  will  grow  well  in  cultivation. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Flora  Medica.) 

EUPHROSINE,  a  genus  of  Dorsibranchiate  Annelida.  It  has  but 
one  tentacle  on  its  head. 

EU'PODA  (from  e3,  and  ttovs,  ttoS6s,  a  foot),  Latreille's  fifth 
family  of  Tetramerous  Coleoptera.  The  great  size  of  the  posterior 
thighs  in  many  insects  of  this  family  gives  rise  to  the  appellation. 
The  genus  Sagra,  many  species  of  which,  remarkable  for  brilliant 
red,  purple,  and  green  colours,  are  brought  from  the  East,  and  the 
genus  Crioccris,  are  types  of  sub-divisions  of  the  family. 

EUPYCHROITE,  a  fibrous  mammillary  variety  of  Apatite,  from 
Point  Crown,  Essex  county,  New  York,  United  States.  [Apatite.] 

EURIBIA,  or  Edrybia.  [Toecosomata.] 

EU'RYALE  (after  one  of  the  Gorgoris,  in  allusion  to  the  threatening 
armed  appearance  of  the  plant),  a  genus  of  Plants  belonging  to  the 
natural  order  Nymphaacew.  It  has  a  calyx  of  4  sepals  inserted  in  the 
torus,  and  adhering  to  it;  16-28  petals;  numerous  stamens;  16-20 
carpels ;  the  fruit  half-inferior,  arising  from  the  sepals ;  petals  and 
stamens  adhering  half-way  up.  There  is  but  one  species  of  this  genus, 
E.  ferox,  which  is  an  elegant  aquatic,  covered  all  over  with  prickles, 
with  large  peltate  orbicular  leaves,  and  bluish-purple  or  violet  flowers, 
about  the  size  of  those  of  the  yellow  water-lily.  It  is  a  native  of  the 
East  Indies  in  the  lakes  Gumtoe  and  Gogra,  also  in  the  province  of 
Kianang  in  China.  This  plant  presents  a  very  singular  appearance. 
Its  petioles  and  calyces  are  hispid  with  stiff  prickles.  The  leaves  are 
about  a  foot  in  diameter.  The  root  or  rootstock  contains  starch, 
which  may  be  separated  as  food,  or  the  root  may  be  eaten,  as  is  done 
by  the  inhabitants  of  the  districts  where  it  grows. 

In  cultivation,  this  plant  must  be  kept  in  water  in  a  hotbed  or 
stove.  It  will  produce  seeds  if  the  pollen  of  the  anthers,  when  it  is 
in  full  bloom,  be  shaken  on  the  stigmas.  It  can  only  be  propagated 
by  means  of  its  seeds. 

(Don,  JDichlamydeous  Plants.) 

EURY'ALE.  [Acaleph*.] 

EURYBIA.  [Acalephjs.] 

EURYDICE.  [Isopoda.] 

EURYLAIMUS.  [Muscicapid2E.] 

EURY'NOME,  a  genus  of  Brachyurous  Crustaceans  established  by 
Dr.  Leach,  and  forming  the  second  genus  of  the  Parthenopians  of 
M.  Milne-Edwards,  who  remarks  that  it  establishes  the  passage 
between  Parthenope  or  Lambrus  and  the  other  Oxyrhynchi.  The 
general  form  of  the  body  and  aspect  approximates  these  crustaceans 
to  Parthenope,  whilst  the  disposition  of  their  external  antenna?  is 
similar  to  the  conformation  in  Maia.  The  carapace  is  nearly  in  the 
form  of  a  triangle  with  a  rounded  base,  and  is  strongly  tuberculated 


Eurynome  aspera. 

find  covered  with  asperities.  The  rostrum  is  horizontal,  and  divided 
into  two  triangular  horns.  The  eyes  are  small ;  the  orbits  deep,  their 
Upper  border  very  much  projecting,  and  separated  from  the  external 
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angle  by  a  slit.  The  internal  antenna?  are  bent  back  longitudinally, 
and  the  first  joint  of  the  external  antenna?  terminates  at  the  internal 
angle  of  the  orbit.  The  epistome  is  nearly  squared,  and  the  third 
joint  of  the  external  jaw-feet  strongly  dilated  externally.  The  sternal 
plastron  is  nearly  oval,  and  its  median  suture  occupies  the  two 'last 
thoracic  rings.  The  feet  of  the  first  pair  are  scarcely  longer  than  the 
succeeding  ones;  in  the  male  they  are  rather  long,  whilst  in  the 
female  they  are  very  short,  but  less  than  those  of  the  second  pair ; 
the  succeeding  feet  diminish  progressively  in  length.  Abdomen 
consisting  of  seven  articulations  in  both  sexes. 

E.  aspera.  Length  about  half  an  inch  ;  colour  lively  red  with 
bluish  tints.  Locality,  the  coasts  of  Noirmoutier  and  the  Channel 
(La  Manche),  at  rather  considerable  depths.  (Leach;  Milne-Edwards.) 
[Parthenopidjd.] 

EURYNO'TUS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the  Lime- 
stone of  Burdie  House  and  the  shales  of  Newhaven.  (Agassiz.) 

EURYO'CRINUS,  a  genus  of  Fossil  Crinoidea,  from  the  Mountain 
Limestone.  (Phillips.) 

EURYPODIUS.    [Macro  FODiDiE.] 

EURY'PTERUS  (Harlan),  a  singular  genus  of  Fossil  Crustacea, 
from  North  America  and  Scotland.  E.  Scoulcri  occurs  in  Carboniferous 
Limestone  at  Kirkton,  near  Glasgow. 

EURYSTOMID-iE.  [Coracias.] 

EUSTACHIAN  TUBE.  [Ear.] 

EUXENITE,  a  Mineral,  containing  Yttrium,  occurs  massive 
without  any  trace  of  cleavage.  Its  colour  is  brownish-black.  In  thin 
splinters  it  has  a  reddish-brown  translucence,  lighter  than  the  streak. 
The  streak  is  reddish-brown.  Fracture  subconchoidal.  Hardness, 
scratches  Thorite.    Lustre  metallic,  greasy.    Specific  gravity  4 '60. 


It  is  found  at  Jolster,  in  Norway.  Its  analysis,  by  Scheerer, 
gives — 

Columbic  Acid,  with  some  Titanic  Acid  .  49'66 
Titanic  Acid       .       .       .    ■  .       .       .  7-94 

Yttria  ,       .    .  25  09 

Protoxide  of  Uranium  ....  6'34 
Protoxide  of  Cerium  .  .  .  .  .  2'18 
Oxide  of  Lanthanium         .  .       .  0'96 

Lime      ........  2"47 

Magnesia  0-29 

Water  3.97 

 98-90 

EVAGORA.  [Acalephje.] 
EVANIA.  [Pdpivora.] 
EVENING  PRIMROSE.  [Oenothera.] 


EVERGREENS  are  plants  which  shed  their  old  leaves  in  the  spring 
or  summer  after  the  new  foliage  has  been  formed,  and  which  conse- 
quently are  verdant  through  all  the  winter  season ;  of  this  nature  are 
the  Holly,  the  Laurel,  the  Ilex,  and  many  others.  They  form  a 
considerable  part  of  the  shrubs  commonly  cultivated  in  gardens,  and 
are  beautiful  at  all  seasons  of  the  year. 

The  principal  circumstances  in  which  Evergreens  physiologically 
differ  from  other  plants  are  the  hardness  of  their  cuticle,  the  thickness 
of  the  parenchyma  of  their  leaves,  and  the  small  number  of  breathing 
pores,  or  stomates,  formed  on  the  surface  of  those  organs.  These 
peculiarities,  taken  together,  enable  them  to  withstand  heat  and 
drought  with  more  success  than  other  plants,  but  are  often  not 
sufficient  to  protect  them  against  such  influences  in  excess.  Hence 
we  find  them  comparatively  uncommon  in  those  parts  of  the  continent 
of  Europe  where  the  summers  are  hot  and  dry,  and  most  flourishing 
in  a  moist  insular  climate  like  our  own.  This  is  rendered  more 
intelligible  by  a  comparison  of  the  proportions  borne  by  their 
stomates,  and  those  of  deciduous  plants.  As  far  as  this  subject  has 
been  investigated,  it  appears  that  their  leaves  are  usually  altogether 
destitute  of  such  organs  on  the  upper  side,  and  that  those  of  the 
lower  are  mostly  fewer  in  number  and  much  less  active  than  in 
deciduous  plants. 

The  greater  part  of  Evergreens  are  raised  from  seed;  some  are 
propagated  by  cuttings  or  layers,  and  the  variegated  varieties  by 
budding  and  grafting.  The  soil  in  which  they  succeed  best  differs 
with  the  kinds ;  American  Evergreens,  such  as  Rhododendrons, 
Kalmias,  &c.,  grow  best  in  equal  quantities  of  peat-earth,  sand,  and 
vegetable  mould ;  European  sorts  grow  in  their  greatest  vigour  in 
a  fresh  hazelly  loam,  but  will  thrive  in  almost  any  kind  of  soil. 

The  operation  of  transplanting  Evergreens  may  be  performed  with 
success  at  almost  all  seasons  of  the  year.  Midsummer  planting  has 
even  been  recommended ;  it  however  is  a  work  of  necessity  rather 
than  propriety,  because  its  success  depends  entirely  upon  the  nature 
of  the  weather  after  the  operation  ;  if  it  be  cloudy  and  wet  for  some 
time  they  may  succeed  ;  but  if,  on  the  contrary,  it  be  hot  and  dry, 
they  are  sure  to  suffer  :  for  this  reason,  if  the  practice  may  be  adopted, 
it  is  not  to  be  recommended.  The  Common  Holly  however  has  been 
often  known  to  succeed  when  planted  at  this  season,  either  for  hedges 
or  as  single  plants.  The  hollies  in  one  very  remarkable  case  were 
carefully  dug  up  in  the  cool  of  the  evening,  and  removed  to  large 
trenches,  which  had  been  prepared  for  their  reception  ;  a  quantity  of 
water  was  then  poured  upon  the  roots,  and  the  soil  thrown  upon  the 
top  of  it,  which  of  course  was  carried  down  and  deposited  in  all  the 
( rcvices  in  the  trench,  rendering  the  plants  perfectly  firm.    In  the 
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instance  alluded  to  the  weather  was  very  favourable  for  a  considerable 
period  after  the  operation  was  performed. 

Autumn  and  spring  are  much  better  seasons  for  work  of  this  kind  ; 
the  plants  are  not  so  liable  to  suffer  from  the  intense  heat  of  the  sun, 
and  are  more  likely  to  be  benefited  by  dews  and  frequent  rains. 

But,  according  to  the  most  experienced  cultivators,  the  winter 
months  (that  is,  from  October  to  February)  are  decidedly  the  best 
time  for  transplanting  Evergreens.  Mr.  McNab,  who  is  one  of  the 
greatest  authorities  upon  this  subject,  says — "  I  have  planted  Ever- 
greens at  all  seasons  of  the  year  with  nearly  equal  success,  except 
from  the  middle  of  June  to  the  middle  of  August,  and  even  during 
this  period  I  have  planted  some  ;  but  unless  the  weather  is  very  dull 
and  moist,  it  is  difficult  to  prevent  the  plants  suffering  considerably, 
and  in  many  cases  it  is  years  before  they  recover.  Although,  however, 
I  have  planted  Evergreens  ten  months  out  of  the  twelve  with  little 
difference  of  success,  yet  one  season  has  a  preference  over  the  others 
with  me,  and  when  there  is  the  power  of  choice  I  would  recommend 
late  in  autumn,  winter,  or  early  in  spring  ;  that  is,  any  time  from  the 
middle  of  October  till  the  middle  of  February;  and  in  general  the 
beginning  of  this  period  is  the  best ;  that  is,  from  the  middle  of 
October  till  the  middle  of  December;  always  providing  that  the 
weather  and  the  ground  are  favourable  ;  that  is,  supposing  there  is 
no  frost,  no  drying  wind,  nor  much  sunshine,  and  that  the  ground  is 
not  too  much  saturated  with  wet,  eithef  from  continued  rain  or  from 
the  nature  of  the  soil.  One  of  the  principal  things  to  be  attended  to 
in  planting  Evergreens  is  to  fix  on  a  dull  day  for  winter  planting,  and 
a  moist  day  for  spring  and  autumn  planting." 

It  is  of  great  importance  to  keep  a  number  of  the  more  tender 
sorts  of  Evergreens  in  pots,  in  order  to  send  them  to  a  distance  if 
required  ;  and  if  they  are  to  be  transplanted  at  home  their  roots  are 
not  so  liable  to  be  injured  as  when  they  are  dug  from  the  ground. 
The  more  tender  species  of  the  following  genera  should  be  treated  in 
this  way: — Arbutus,  Cupressus,  Daphne,  Erica,  Juniper-us,  Laurus, 
Magnolia,  Phyllirea,  Pinus,  Quercus,  Rhamnus,  Thuja,  &c. 

In  lifting  Evergreens  particular  care  should  be  taken  of  the  young 
rootlets,  as  upon  their  preservation  the  success  of  the  operation  in  a 
great  measure  depends ;  especially  if  the  specimens  have  arrived  at 
any  unusual  size.  Small  Evergreens  are  planted  like  other  things ; 
but  the  following  precautions  should  be  observed  in  all  cases  where 
individuals  of  any  great  size  are  the  subject  of  the  operation. 

When  the  plant  has  been  lowered  into  the  hole  dug  for  its  reception, 
the  soil  must  be  thrown  in  loosely  around  it  (not  trod  in),  and  a  basin 
made  to  hold  a  quantity  of  water,  which  must  be  filled  several  times 
until  the  whole  is  completely  saturated ;  this  will  convey  the  particles 
of  soil  down  to  the  roots  of  the  plant,  and  render  it  much  more  firm 
than  any  other  method.  By  this  treatment  we  have  seen  plantations 
of  Evergreens  formed  without  a  single  failure,  which,  when  finished, 
appeared  to  have  been  growing  for  many  years. 

It  matters  little  what  size  the  plants  have  attained,  if  they  can  only 
be  lifted  without  injuring  the  small  fibres  of  the  roots ;  they  have 
been  moved  from  10  to  20  feet  high, and  otherwise  large  in  proportion, 
with  complete  success.  Should  however  the  roots  be  unavoidably 
injured  in  transplanting,  the  branches  must  be  closely  pruned  and 
shortened  in  proportion  ;  so  that  when  they  begin  to  draw  upon  the 
roots  for  support  they  may  not  require  more  nourishment  than  the 
latter  can  supply. 

Considering  the  great  importance  of  Evergreens  in  a  climate  like 
that  of  Great  Britain,  where  they  flourish  in  such  unrivalled  beauty, 
and  form  so  much  natural  protection  to  bleak  exposed  situations,  they 
cannot  be  too  extensively  planted.  The  following  lists  will  furnish 
information  as  to  the  principal  kinds  found  in  the  nurseries  and 
gardens  of  Great  Britain  : — 

I.  Evergreens  whose  beauty  depends  exclusively  upon  their  foliage. 
Trees. 

Alios.— All  the  species,  where  the  soil  is  light  enough  to  suit  them, 
particularly  A.  Douglasii,  A.excelsa,the  Norway  Spruce,  A.  Deodara, 
the  Cedar  of  India,  A.  Cedrus,  the  Cedar  of  Lebanon,  and  A.  Larix, 
the  common  Larch,  together  with  A.  balsamea,  the  Balm  of  Gilead, 
A.  picea,  the  Silver-Fir,  and  A.  Webbiana,  the  Silver-Fir  of  the 
Himalaya  Mountains.  [Abies.]  The  Cedar  of  Lebanon  will  grow 
well  in  a  swamp. 

Araucaria  imbricata,  the  glory  of  the  mountains  south  of  Chili;  it 
will  hardly  succeed  north  of  the  midland  counties.  [Araucaria.] 

Cunninghamia  lanceolata,  the  Chinese  Fir ;  very  handsome,  but  only 
suited  to  the  south  of  England.  [Cunninghamia.] 

Cwpressus  sempervirens,  the  Common  Cypress,  and  C.  horizontalis,  the 
Spreading  Cypress,  are  quite  hardy  :  and  the  latter,  if  to  be  procured, 
forms  a  tree  much  more  ornamental  than  the  other  with  its  formal 
shape.  But  the  nurserymen  almost  always  sell  a  slight  variety  of 
C.  sempervirens  for  it.  [Cupressus.] 

Cupressus  Lusitanica,  the  Cedar  of  Goa,  is  a  beautiful  tree,  but  only 
suits  the  climate  of  southern  counties. 

Ilex  aquifolium,  Common  Holly.  The  nurseries  contain  endless 
varieties  of  it,  both  green  and  variegated.  The  latter  are  not  to  be 
compared  with  the  others  for  beautiful  effect.  [Ilex.] 

Juniperus.— The  /.  excelsa  forms  a  fine  tree;  /.  Virginiana,  the 


Common  Virginian  Cedar,  is  less  handsome ;  but  both  are  quite 
hardy.  [Juniperus.] 

Pinus. — All  the  species,  where  the  soil  is  fight  and  sterile  enough,  with 
that  proportion  of  decayed  unfermented  vegetable  matter  which 
this  genus  delights  in.  The  finest,  as  ornamental  plants,  are 
P.  pinaster,  P.  Taurica,  P.  Pinea,  the  Stone  Pine,  P.  nigricans,  P. 
halepensis,  and  P.  Pallasiana,  which  will  grow  in  any  soil  that  is 
not  stiff  and  swampy  in  winter.  P.  sylvestris,  and  P.  nigricans  are 
the  hardiest.  [Pinus.] 

Quercus. — The  Q.  Ilex,  or  Evergreen  Oak,  of  which  there  are  many 
varieties  ;  Q.  A  ustriaca,  of  which  the  Lucombe  and  the  Fulham  oaks 
are  possibly  domesticated  forms ;  Q.  Turneri,  Q.  Suber,  the  Cork- 
Tree,  and  Q.  gramuntia,  the  Q.  Ballola,  or  Spanish  Oak,  with  sweet 
acorns,  are  all  fine  species  equally  handsome  when  young  as  bushes, 
and  when  old  as  trees.  [Quercus.] 

Taxus  baccata,  the  Common  Yew,  and  T.  fastigiata,  the  Irish  Yew. 
[Taxus.] 

Thuja  occidentalis,  the  American  Arbor  Vitie,  and  T.  oriental-is,  the 
Chinese  Arbor  Vita}.  [Thuja.] 

Shrubs  or  Bushes. 
Arislotelia  Maqui,  a  Chilian  broad-leaved  shrub,  quite  hardy. 
Abies  Clanlrasiliana,  a  curious  dwarf  fir,  only  suited  to  plant  singly 
upon  grass. 

Cunninghamia  lanceolata,  the  Chinese  Fir,  rarely  grows  beyond  the 
size  of  a  bush. 

Arbutus  Andrachne,  the  Oriental  Strawberry-Tree,  and  A.  hybrida. 
[Arbutus.] 

Aucuba  Japonica,  a  Japanese  spotted-leaf  bush.  [Aucuba.] 

Buxus  sempervirens,  the  Box-Tree,  will  succeed  in  light  soil,  especially 
if  sandy  and  sterile  ;  it  preferschalky  downs,  and  will  not  thrive  in 
stiff  wet  soil.  [Buxus.] 

Juniperus  communis,  the  Common  Juniper ;  /.  Suecica,  the  Swedish 
Juniper,  much  less  handsome;  /.  Sabina,  the  Savin  Bush,  excellent 
for  undergrowth,  and  ornamental  as  a  single  bush  upon  lawns. 

Laurus  nobilis,  the  Sweet  Bay ;  quite  hardy,  though  a  native  of  the 
warm  south;  its  aromatic  leaves  employed  in  confectionary, 
pickles,  &c  [Laurus.] 

Ligustrum  vulgare,  the  Common  Privet ;  excellent  for  hedges  and  for 
undergrowth,  especially  the  evergreen  variety.  [Ligustrum.] 

Phyllirea. — Every  variety  of  this  valuable  genus  should  be  cultivated  : 
P.  obliqua  and  P.  latifolia  as  large  species,  P.  media  as  a  middle- 
sized  one,  and  P.  angustifolia  as  a  graceful  bush. 

Pinus  pumilio  or  Mughus,  the  Alpine  Pine-Tree. 

Rhamnus  alatcrnus,  of  which  there  are  several  varieties,  and  R.  Clusii; 
hardy  bushes,  which  bear  pruning  or  cutting  down  to  the  ground 
remarkably  well.  [Rhamnus.] 

Twiners. 

Eedcra,  many  varieties  of  the  common  Ivy;  II.  Canariensa,  the 
Irish  Ivy  ;  and  II.  chrysocarpa,  the  Golden-Berried  Ivy.  [Hedera  ] 
II.  Evergreens  whose  flowers  have  a  conspicuous  appearance. 
Trees. 

Andromeda  arborea  requires  peat;  grows  40  feet  high  in  North 
America. 

Arbutus  Unedo,  the  Common  Strawberry-Tree;  of  this  there  is  a 
beautiful  [variety  with  deep  red  flowers,  and  another  with  double 
flowers,  much  less  handsome  than  either. 

Acacia  affinis  grows  without  protection  near  Edinburgh ;  A.  dealbata, 
A.  lophanta,  and  several  other  Australian  species  will  flourish 
without  protection  in  the  southern  counties.    [Acacia.]  ■ 

Eucalyptus  perfoliata,  E.  pulverulenta,  exist  in  the  open  air  near 
Edinburgh ;  they  and  other  species  will  thrive  in  the  south  and 
west  of  England.  [Eucalyptus.] 

Ligustrum  lucidum,  the  Wax-Tree,  a  Japanese  plant. 

Magnolia  grandiflora,  with  many  varieties ;  they  are  scarcely  hardy 
enough  to  live  in  this  country  away  from  the  shelter  of  a  wall, 
except  quite  in  the  south;  unprotected  specimens  exist  however 
near  Edinburgh.  [Magnolia.] 

Shrubs  or  Bushes. 

Andromeda. — The  handsomest  species  are  A.  Catesbcei,  A.  angustifolia, 
A.  Ma  riana,  which  is  rather  tender,  A.  pulverulenta,  A.  speciosa, 
and  A.  jloribnnda.    They  require  peat  soil. 

Arctostaphylos  Uva-Ursi,  a  trailing  plant.  [Arctostaphtlos.] 

Ammyrsine  Lyoni,  a  beautiful  little  American  bush,  requiring  peat. 

Berberis  aquifolium,  B.  fascicularis,  B.  repens,  B.  Asiatica,  B.  aristata. 
[Berberis.] 

Bupleurum  fruticosum  stands  the  sea  breeze  well  upon  chalky  cliffs. 
[Bupleurum.] 

Cistus,  all  the  species.  They  are  quite  hardy  if  planted  where  wet 
cannot  lodge  in  winter,  and  exposed  to  the  full  sun  in  summer. 
[Cistus.] 

Colletia  spinosa. 

Cotoncaster  microphylla  and  C.  rotundifolia,  small  bushes.  [Coto- 
neaster.] 

Cyt  isus  scoparius.  Common  Broom  ;  there  is  a  double  variety,  Callus, 
the  Portugal  White  Broom.  [Cttisus.] 
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Daphne. — All  handsome,  the  following  the  most  so :  D.  Laureola,  the 
Spurge-Laurel,  grows  well  beneath  trees;  D.  pontica,  with  pale 
green  fragrant  flowers  ;  and  D.  Cneorum,  or  Garland-Flower,  one 
of  the  most  lovely  and  sweetly-perfumed  plants  in  the  world,  hut 
not  to  be  cultivated  except  in  a  dry  peaty  soil  and  a  well  ventilated 
situation  ;  late  spring  frosts  injure  it  so  much  that  it  is  not  worth 
cultivating  in  valleys.  [Daphne.] 

Duvaua  dependens,  and  some  others. 

Erica  Australis,  E  carnea,  E.  stricta,  E.  Mediterranea,  E.  codonodes. 
[Erica.] 

Escallonia  rubra,  E.  illinita,  E.  Montevidensis,  handsome  South 
American  shrubs.  Bees  take  great  delight  in  the  blossoms  of  the 
last ;  the  second  species  smells  very  strongly  of  melilot. 

Garrya  eliiptica,  with  long  pendulous  catkins  of  a  yellowish-green 
colour.  [Garrya.] 

Genista  tinctoria,  the  Dyers'  Broom,  with  a  few  others.  [Genista.] 

Helianthemum,  of  all  kinds,  to  cover  rockwork,  or  ground  where  the 
wet  does  not  lodge  in  winter.  [Helianthemum.] 

Kalmia  latifblia,  K.  angustifolia,  especially  the  first ;  require  peat. 
[Kalmia.] 

Lavandula  spica  and  L.  latifolia,  Common  Lavender.  [Lavandula.] 
Ledum  latifolium,  Labrador-Tea,  and  L.  palustre;  low  bushes  requiring 
peat.  [Ledum.] 

Menziesia  polifolia,  Irish  Heath;  there  is  a  white  variety.  [Men- 

ziesia.  See  Supplement.] 
Myrtus  communis,  and  its  varieties;  lives  out  of  doors  south  of  London. 

[Myrtus.] 

Prunus  Lauroccrasus,  the  Common  Laurel ;  P.  Lusitanica,  the  Portugal 

Laurel.  [Prunus.] 
Pittosporum  Tobira,  quite  hardy  south  of  London ;  sweet-scented. 

[Pittosporum.  See  Supplement.] 
Rosmarinus  officinalis,  Common  Rosemary.  [Rosmarinus.] 
Rhododendron. — Numerous  varieties  are  to  be  procured ;  those  of 

R.  ponticum,  R.  maximum,  and  R.  cataubiense  are  the  must  robust ; 

R.  hybridum  obtained  between  the  Indian  and  American  species  is 

less  hardy  ;  R.  ferrugineum  and  R.  hirsutum,  dwarf  alpine  species  ; 

R.  campanulatum,  a  North  Indian  species.  [Rhododendron.] 
Spartium  Junceum,  Spanish  Broom  ;  and  S.  acutifolium,  a  Turkish 

Broom. 

Viburnum. — Of  the  Laurustinus,  one  of  the  prettiest  of  all  Evergreens, 
there  are  three  species  :  V.  Tirtus,  the  Common  Laurustinus,  the 
hardiest :  V.  lucidum,  with  shining  leaves,  rather  larger  and  more 
delicate ;  V.  strictum,  with  upright  shoots,  more  hairy,  and  the 
least  hardy  of  the  three.  [Viburnum.] 

JJlex  Europozus,  the  Common  Furze ;  a  double  variety,  which  is 
particularly  handsome ;  and  U.  strictus,  the  Irish  Furze,  a  smaller 
species,  which  does  not  flower  abundantly.  [Ulex.] 

Yucca. — Several  species  quite  hardy.  They  only  require  to  be  grown 
in  places  where  water  does  not  stagnate  in  winter;  Y.  gloriosa, 
Y.  filamentosa,  Y.  Dracanis,  Y.  Jlaccida,  and  Y.  superba,  are  the 
handsomest  species.  [Yucca.] 

Twiners  or  Climbers. 

Bignonia  caprcolata,  with  dull  brownish-red  trumpet-shaped  flowers; 

rather  tender.  [Bignonia.] 
Caprifolium  flexuosum,  C.  graium,  C.  Japonicum,  C.  sempervirens ;  all 

handsome  Honeysuckles.  [CaprifoliacEjE.] 
Jasminum  rcvolutum  and  officinale,  the  Common  White  Jasmine. 

[Jasminum.] 

Vinca  major  and  minor,  the  Larger  and  Smaller  Periwinkle  ;  they  are 
trailing  plants.  [Vinca.] 

EVERLASTING  FLOWERS.  This  name  is  popularly  given  to 
certain  plants  whose  flowers  have  the  property  of  retaining  their 
brightness  and  colour  for  many  months  after  being  gathered.  They 
owe  this  quality  to  a  hardness  of  their  tissue,  which  has  exceedingly 
little  moisture  to  part  with,  and  which,  consequently,  does  not 
collapse  or  decay  in  the  progress  of  acquiring  perfect  dryness.  It  is 
generally  in  the  scales  of  the  involucre  of  composite  plants  or  in  the 
bracts  of  others  that  this  property  resides.  Those  who  wish  to 
possess  such  plants  will  easily  find  the  following  in  the  gardens  of 
this  country. 

Hardy  Annuals.  —Helichrysum  braclcatum  (yellow),  Xcrantliemum 
annuum  (purple  or  white). 

Hardy  Perennials. — Antennwria  dioica  (pink),  A.  triplincrvis  and 
A.  margaritacea  (white).  Ammobium  alatum  (white).  Gnaphalium 
stwchas  and  G.  arenarium  (yellow). 

Tender  Annuals. — Rhodanthc  Manglcsii  (red),  Morna  nitida  (yellow), 
Gomphrena  globosa  (purple). 

Greenhouse  Shrubs  or  Herbaceous  Plants. — Astelma  eximium  (crim- 
son), Helichrysum  argenteum  (white),  II.  ericoidcs  (pink),  H.  sesamoides, 
II.  proliferum,  and  others  (purple). 

EVERNIA.  [Lichens.] 

EVO'DIA  (from  ebwSia,  a  sweet  smell),  a  genus  of  Plants  belonging 
to  the  natural  order  Rutacea>.  It  has  the  calyx  4-5-parted  ;  4-5-equal 
petals ;  4-5-stamens,  smooth ;  the  filaments  subulate ;  the  anthers 
heart-shaped,  moveable ;  the  disc  cup-shaped,  sinuated ;  the  ovary 
single,  deeply  5-lobed,  with  two  collateral  ovules  in  each  cell ;  the 
style  single,  very  short;  the  stigma  terminal,  obtuse;  the  cocci 


2-valved,  1-seeded,  with  a  separable  2-valved  endocarp.  The  species 
are  shrubs  and  trees,  with  a  grateful  smell. 

E.  febrifuga  is  a  tree,  and  has  trifoliate  leaves,  the  leaflets  lanceolate 
elliptical,  somewhat  acuminate;  the  panicle  terminal,  downy;  the 
ovary  simple,  warted.  It  is  a  native  of  the  forests  of  the  province 
of  Minas  Geraes  in  Brazil.  The  bark  and  young  wood  are  bitter 
and  astringent,  and  are  employed  by  the  medical  practitioners  of 
Brazil  as  a  tonic  and  febrifuge. 

E.  hortensis  has  simple  or  trifoliate  leaves,  which  are  pubescent  as 
well  as  the  branches.  It  is  a  native  of  the  Friendly  Islands  and  the 
New  Hebrides. 

E.  drupacea  has  smooth  leaflets,  and  a  4-seeded  drupaceous  fruit. 
It  is  a  native  of  New  Caledonia.  The  last  two  are  shrubs.  All  the 
species  are  worth  cultivation  on  account  of  their  agreeable  scent. 
They  may  be  grown  in  a  mixture  of  loam,  peat,  and  sand,  and 
propagated  by  means  of  cuttings,  which  should  be  allowed  to  strike 
root  under  a  hand-glass  in  heat. 

(Lindley,  Plora  Medica  ;  Don,  Dichlamydeous  Plants.) 

EXC^ECA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Euphorbiacea.  It  has  monoecious  or  dioecious  amentaceous  flowers ; 
the  sterile  flowers  nothing  but  staminiferous  bracts  ;  the  stamens  7-9, 
united  into  about  three  parcels,  all  connected  at  the  base  ;  the  fertile 
flowers  with  the  calyx  3-fid  or  absent;  the  style  3-parted;  the 
capsule  3-coccous. 

E.  Agallocha  is  a  small  crooked  stunted  tree,  with  alternate  leaves 
about  the  extremities  of  the  branches,  stalked,  ovate,  or  cordate,  but 
usually  acute  at  the  base,  smooth  on  both  sides,  remotely  and  slightly 
serrate,  pointed  with  two  glands  at  the  base,  and  about  two  inches 
long ;  the  petioles  about  an  inch  long,  smooth,  channelled ;  the 
stipules  small,  fine-pointed.  The  trunk  of  this  plant  abounds  in  a 
virulently  acrid  milk,  which  acts  as  a  powerful  poison.  Roxburgh 
says  that  wood-cutters  who  accidentally  injure  this  tree  have 
inflammations  and  ulcerations  on  those  parts  of  the  body  where  the 
milk  touches.  Rumphius  calls  this  tree  '  Arbor  exesecans,'  and  says 
that  the  Dutch  sailors  who  were  sent  ashore  at  Amboyna  to  cut 
down  timber  became  furiously  mad  from  the  pain  produced  by  the 
juice  of  this  tree  getting  into  their  eyes,  and  that  some  of  them  lost 
their  sight  altogether.  This  tree  is  common  on  various  parts  of  the 
continent  of  India,  and  in  the  Indian  Islands,  especially  near  the 
coast.  Its  specific  name  appears  to  have  been  given  it  on  the  suppo- 
sition that  it  was  one  of  the  plants  that  yielded  the  Agallochum,  or 
Aloes-Wood,  but  this  is  not  the  case,  and  this  wood  is  yielded  by  a 
different  family  of  plants.  [AQUlLARlACEiE.] 

(Lindley,  Flora  Medica). 

EXCENTROSTOMATA.  [EcHiNiDiE.] 

EXCRETION  in  Plants.  [Root.] 

EXIDIA.  [Tremillinl] 

EXILARIA.  [DlATOMACEiE.] 

EXOCA'RPE.53,  a  small  division  of  Thymelaceous  Plants. 
[Thymelace^;.] 

EXOCETUS,  a  genus  of  Fishes  belonging  to  the  Abdominal  Mala- 
copterygii,  forming  part  of  the  family  Esocida.  The  distinguishing 
characters  are — pectoral  fins  nearly  equal  to  the  body  in  length ; 
head  flattened  above  and  on  the  sides  ;  the  lower  part  of  the  body  fur- 
nished with  a  longitudinal  series  of  carinated  scales  on  each  side  ; 
dorsal  fin  placed  above  the  anal ;  eyes  large ;  jaws  furnished  with 
small  pointed  teeth. 

The  species  of  this  genus  are  called  Flying  Fishes.  The  species 
of  the  genus  Dactylopterus  [Dactylopterus]  are  also  known  by  this 
name. 

The  species  of  Exocetus  when  in  their  own  element  are  constantly 
harassed  by  various  fishes  of  prey  ;  and  it  is  supposed  that  their 
flights  are  performed  for  the  purpose  of  escaping  from  these  enemies  : 
when  in  the  air  however  they  are  subject  to  the  attack  of  various 
species  of  gulls. 

Whether  these  fishes  possess  the  power  of  flying,  in  the  true  sense 
of  the  term — that  is,  by  beating  the  air  with  their  members,  or 
whether  their  large  fins  merely  serve  as  parachutes  to  sustain  them 
in  the  air  for  a  short  time,  after  a  leap  from  the  water,  is  not  yet  fully 
ascertained ;  observers  having  given  different  accounts.  The  latter  is 
perhaps  the  prevailing  opinion  of  naturalists,  and  is  that  of  the  more 
recent  observers.  "  I  have  never,"  observes  Mr.  George  Bennett,  the 
author  of  '  Wanderings  in  New  South  Wales,'  "  been  able  to  see  any 
percussion  of  the  j^ectoral  fins  during  flight;  and  the  greatest  length 
of  time  that  I  have  seen  this  volatile  fish  on  the  fin  has  been  thirty 
seconds  by  the  watch,  and  their  longest  flight  mentioned  by  Captain 
Hall  has  been  200  yards,  but  he  thinks  that  subsequent  observation 
has  extended  the  space.  The  most  usual  height  of  flight,  as  seen 
above  the  surface  of  the  wao-jr,  is  from  two  to  three  feet,  but  I  have 
known  them  come  on  board  at  a  height  of  14  feet  and  upwards  ;  and 
they  have  been  well  ascertained  to  come  into  the  channels  of  a  line-of- 
battle  ship,  which  is  considered  as  high  as  20  feet  and  upwards. 
But  it  must  not  be  supposed  they  have  the  power  of  elevating  them- 
selves in  the  air  after  having  left  their  native  element ;  for,  on  watching 
them,  I  have  often  seen  them  fall  much  below  tho  elevation  at 
which  they  first  rose  from  the  water,  but  never  in  any  one  instance 
could  I  observe  them  rise  from  the  height  at  which  they  first 
sprang ;  for  I  regard  the  elevation  they  take  to  depend  on  the 
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power  of  the  first  spring  or  leap  they  make  on  leaving  their  native 
element." 

Judging  from  the  foregoing  quotation,  and  several  other  accounts 
which  we  have  perused,  it  would  appear  that  something  beyond  the 
mere  leap  of  the  fish  would  be  required  to  account  for  the  great 
heights  (of  14  or  20  feet)  at  which  these  fishes  have  been  seen.  If 
they  cannot  fly  (which  one  would  judge  to  be  the  case  upon  examining 
the  structure  and  position  of  the  fins),  it  seems  probable  that  they 
take  advantage  of  the  wind  at  times,  and  so  adjust  their  fins  that  they 
are  carried  upward  by  it. 

Several  instances  are  on  record  of  the  appearance  of  Flying  Fishes 
off  the  British  coast,  but  the  species  is  doubtful.  It  is  probable  that 
both  the  Exocetus  eziliens  and  the  E.  volitans  may  have  made  their 
appearance  in  our  seas ;  these  two  species  being  very  abundant,  the 
former  in  the  Mediterranean  Sea  (where  many  fishes  similar  to  those 
of  our  own  coast  occur),  and  the  latter  in  the  Atlantic  Ocean. 

The  E.  exilicns  has  the  ventral  fins  placed  behind  the  middle  of  the 
body,  and  the  E.  volitans  has  the  ventrals  (which  are  much  smaller 
than  in  E.  exiliens)  placed  anterior  to  the  middle  part  of  the  body  : 
these  two  species  therefore  are  easily  distinguished ;  of  the  latter  there 
is  a  figure  in  Yarrell's  'British  Fishes.' 

The  American  seas  afford  us  examples  of  other  species  of  this 
genus. 

E'XOGENS,  the  largest  primary  class  in  the  vegetable  kingdom, 
are  so  named  in  consequence  of  their  woody  matter  being  augmented 
by  additions  to  the  outside  of  that  which  is  first  formed  near  the  centre. 
As  long  as  they  continue  to  grow  they  add  new  wood  to  the  outside 
of  that  formed  in  the  previous  year,  in  which  respect  they  differ 
essentially  from  Endogens,  whose  wood  is  constructed  by  successive 
augmentations  from  the  inside.  [Endogens.]  All  the  trees  of  cold 
climates,  and  the  principal  part  of  those  in  hot  latitudes,  are 
exogenous.  In  many  cases  they  are  easily  recognised  by  the  wood 
of  each  different  year  forming  a  distinct  zone,  so  that  a  section  of 
their  wood  exhibits  a  number  of  concentric  circles  ;  but  there  are  so 
many  exceptions  to  this  rule  as  to  render  it  necessary  to  consider 
this  character  as  by  no  means  essential  to  them. 

The  nature  of  the  exogenous  mode  of  growth  will  be  best  compared 
with  that  of  an  Endogen,  if  we  pursue  the  same  mode  of  illustration 
as  in  the  article  which  treats  of  the  latter  form.  We  will  therefore 
proceed  from  an  explanation  of  the  typical  mode  of  growth  in  a 
common  Exogen  to  such  remarks  as  we  may  have  to  offer  upon 
deviations  from  it. 

In  an  Exogen  of  ordinary  structure  the  embryo  consists  of  a 
cellular  basis,  in  which  there  is  usually  no  trace  of  woody  or  vascular 
tissue;  but  as  soon  as  germination  commences  fine  ligneous  cords 
are  seen  proceeding  from  the  cotyledons  towards  the  radicles  from 
the  opposite  sides  of  the  young  stem,  meeting  in  the  centre  of  the 
embryo,  and  forming  a  thread-like  axis  for  the  root.  As  the  parts 
grow  the  ligneous  cords  are  increased  in  thickness  and  number,  and 
having  been  introduced  among  the  cellular  basis  of  the  enibryo,  are 
separated  from  each  other  by  a  portion  of  the  cellular  substance, 
which  continues  to  augment  both  in  length  and  breadth  as  the  woody 
cords  lengthen.  By  degrees  the  plumule  or  rudimentary  stem  becomes 
organised,  and  having  lengthened  a  little,  forms  upon  its  surface  one, 
two,  or  more  true  leaves,  which  gradually  expand  into  thin  plates 
of  cellular  substance  traversed  by  ligneous  cords  or  veins  converging 
at  the  point  of  origin  of  the  leaves.  If  at  that  time  the  interior  of 
the  young  plant  is  again  examined,  it  will  be  found  that  more 
ligneous  cords  have  been  added  from  the  base  of  the  new  leaves 
down  to  the  cotyledons,  where  they  have  formed  a  junction  with  the 
first  wood,  and  have  served  to  thicken  the  woody  matter  developed 
upon  the  first  growth.  Those  ligneous  cords  which  proceed  from 
the  base  of  the  leaves  do  not  unite  in  the  centre  of  the  new  stem, 
there  forming  a  solid  axis,  but  pas3  down  parallel  with  the  outside, 
and  leave  a  small  space  of  cellular  tissue  in  the  middle  ;  they  them- 
selves being  collected  into  a  hollow  cylinder,  and  not  uniting  in  the 
middle  until  they  reach  that  point  where  the  woody  cords  of  the 
cotyledons  meet  to  form  the  solid  centre  of  the  root.  Subsequently 
the  stem  goes  on  lengthening  and  forming  new  leaves  :  from  each  leaf 
there  may  be  again  traced  a  formation  of  woody  matter  disposed 
cylindrically  as  before,  and  uniting  with  that  previously  formed,  a 
cylinder  of  cellular  substance  being  left  in  the  middle ;  and  the  solid 
woody  centre  of  the  root  proceeds  in  its  growth  in  a  corresponding 
ratio,  lengthening  as  the  stem  lengthens,  and  increasing  in  diameter 
as  the  leaves  unfold  and  new  woody  matter  is  produced  :  the  result 
of  which  is,  that  when  the  young  Exogen  has  arrived  at  the  end  of 
its  first  year's  growth  it  has  a  root  with  a  solid  woody  axis,  and  a 
stem  with  a  hollow  woody  axis  surrounding  cellular  tissue,  the  whole 
being  covered  in  by  a  cellular  integument.  But  as  the  woody  cords 
are  merely  plunged  into  a  cellular  basis,  the  latter  passes  between 
them  in  a  radiating  manner,  connecting  the  centre  with  the  circum- 
ference by  straight  passages,  often  imperceptible  to  the  naked  eye, 
but  always  present.    The  following  diagram  illustrates  this. 

Here  we  have  the  origin  of  pith  in  the  central  cellular  tissue  of  the 
stem,  of  wood  in  the  woody  axis,  of  bark  in  the  cellular  integument, 
and  of  medullary  processes  in  the  radiating  passages  of  cellular 
tissue  connecting  the  centre  with  the  circumference. 
'  The  woody  axis  is  not  however  quite  homogeneous  at  this  time. 
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That  part  which  is  next  the  centre  contains  great  numbers  of  vessels 
of  different  kinds,  particularly  dotted  vessels  (vasiform  tissue) ;  the 
part  next  the  circumferenoe  is  altogether  destitute  of  vessels,  and 
consists  of  woody  tissue  exclusively :  of  these  two  parts  that  with 
the  vessels  belongs  to  the  wood,  properly  so  called,  and  serves  as  a 
mould  on  which  future  wood  is  added ;  the  other  belongs  to  the 
bark,  separates  under  the  form  of  liber,  and  in  like  manner  serves  as 
a  mould  upon  which  future  liber  is  disposed. 
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At  the  commencement  of  a  second  year's  growth  the  liber  separates 
spontaneously  from  the  true  wood,  a  viscid  substance  called  Cambium 
is  secreted  between  them,  and  the  stem  again  lengthens,  forming 
new  leaves  over  its  surface.  The  ligneous  cords  in  the  leaves  are 
prolonged  into  the  stem,  passing  down  among  the  cambium,  and 
adhering  in  part  to  the  wood  and  in  part  to  the  liber  of  the  previous 
year,  the  former  again  having  vessels  intermingled  with  them,  the 
latter  having  none.  The  cellular  tissue  that  connected  the  wood  and 
liber  is  softened  by  the  cambium,  and  grows  between  them  horizontally 
while  they  grow  perpendicularly,  extending  to  make  room  for  them, 
and  consequently  interposed  between  the  woody  cords  of  which 
they  each  consist,  forming  in  fact  a  new  set  of  medullary  processes 
terminating  on  the  one  hand  in  those  of  the  first  year's  wood,  and  on 
the  other  in  those  of  the  first  year's  liber.  This  addition  of  new 
matter  takes  place  equally  in  the  stem  and  in  the  root,  the  latter 
extending  and  dividing  at  its  points,  and  receiving  the  ends  of  the 
woody  cords  as  they  diverge  from  the  main  body.  The  following 
diagram  illustrates  this,  and  shows,  when  compared  with  the  last, 
what  difference  there  is  in  the  appearance  of  the  stem  of  an  Exogen 
one  and  two  years  old. 
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And  thus,  year  after  year,  the  Exogen  goes  on,  forming  zone  upon 
zone  of  wood,  which  is  permanent,  and  zone  within  zone  of  liber, 
which  perishes  as  the  stem  increases  in  diameter.  [Bark.] 

If  this  account  is  compared  with  that  given  of  Endogens,  it  must 
be  obvious  that  the  stem  of  these  two  great  classes  is  formed  from 
the  very  beginning  in  an  essentially  different  manner.  Endogens  have 
no  cylindrical  column  of  pith ;  their  woody  arcs  are  never  collected 
into  a  cylinder,  through  the  sides  of  which  the  cellular  tissue  passes 
in  the  form  of  medullary  processes  ;  and  the  woody  matter  of  their 
bark,  so  to  call  their  cortical  integument,  is  not  parallel  with  that  of 
the  wood  and  spontaneously  separable  from  it :  not  to  speak  of 
important  anatomical  differences,  or  of  the  concentric  arrangement 
eventually  assumed  by  the  wood  of  Exogens.  In  both  Exogens  and 
Endogens  a  cellular  substance  is  the  basis  of  the  whole  structure,  and 
extends  horizontally  wherever  it  is  necessary  to  do  so  ;  and  in  certain 
Exogens  woody  arcs,  stated  to  be  like  those  of  Endogens,  are  found 
in  the  pith.  These  cases  properly  belong  to  anomalous  forms,  but 
nevertheless  may  be  noticed  here,  in  consequence  of  their  direct  con- 
nection with  this  branch  of  the  subject.  One  case  is  that  of  Zamia  ; 
but  as  that  genus  now  belongs  to  the  new  class  of  Gymnosperms  and 
not  to  Exogens  proper,  it  need  not  be  considered  here.  The  other 
cases  are  Piper,  Nyctaginaceous  plants,  and  some  others.  Professor 
Schulta  states  ('  Natiirliches  System  des  Pflanzenreichs,'  p.  320,  &c.) 
that  in  Piper,  Mirabilis,  and  Boerhaavia,  the  central  part  of  the  stem 
consists  of  cellular  tissue,  amongst  which  cords  of  spiral  vessels  and 
woody  tissues  are  placed  either  without  order,  or  (in  Boerhaavia)  in  a 
cruciate  manner,  as  in  Tree-Ferns,  and  that  on  the  outside  of  this  the 
woody  bundles  are  arranged  circularly  into  a  cylinder.  A  similar 
statement  had  long  previously  been  made  by  Mirbel,  who  ascribes  to 
Mirabilis  and  some  Umbelliferous  plants  longitudinal  vessels  in  the 
pith  ('  Eldm.  de  Physiol.  Veget.,'  i.  112),  and  by  Professor  Meyer,  who 
finds  the  pith  of  Mirabilis  longiflora,  M.  dichotoyna,  Boerhaavia 
scandcns,  and  Ouybaplius  Ccrvantesii  abounding  in  many  large  bundles 
of  spiral  vessels  within  the  woody  radiated  zone.    ('  De  Houttuynia 
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atque  Saurureis,'  p.  40.)  This,  if  correctly  described,  only  shows  that 
in  certain  Exogens  a  portion  of  the  central  tissue  is  placed  at  first  in  a 
confused  manner,  and  that  the  wood  does  not  assume  a  definite  circu- 
lar disposition  till  afterwards ;  that  it  does  assume  it  eventually  is 
admitted.  We  find  in  Piper  nigrum  and  P.  Lonchitis  that  from  the 
beginning  the  woody  bundles  are  placed  circularly,  but  they  are  sepa- 
rated by  a  good  deal  of  cellular  tissue,  and  do  not  assume  in  the  first 
zone  the  wedge-like  or  triangular  form  which  is  most  common  in 
Exogens,  and  which  they  themselves  at  last  take  on.  In  Boerhaavia 
repanda,  a  specimen  of  which  is  now  before  us,  we  find  the  wood 
regularly  disposed  in  two  zones,  and  instead  of  spiral  vessels  a  very  sin- 
gular structure  in  the  pith,  which  is  filled  with  fistular  passages  of 
lax  soft  spheroidal  cellular  tissue,  surrounded  by  smaller,  harder,  and 
more  cubical  cellular  tissue  which  passes  off  into  the  medullary  pro- 
cesses. It  is  in  such  plants  as  Piper  incanum  that  the  organisation  of 
Exogens  most  nearly  approaches  that  of  Endogens ;  but  in  the  first 
place  the  whole  race  of  Pipers  forms  a  sort  of  transition  from  Exogens 
to  Araceous  Endogens ;  and  secondly,  it  is  probable  that  when  they 
are  most  endogenous  in  appearance  they  are  not  really  so  in  regard 
to  the  final  development  of  their  woody  tissue. 

Let  it  however  be  admitted  that  in  certain  cases  Exogens  are  in 
the  centre  of  their  stem  organised  less  regularly  than  usual ;  this  will 
offer  no  argument  in  favour  of  their  analogy  with  Endogens.  In  all 
such  cases  it  will  be  found  that  they  eventually  assume  their  typical 
conformation.  We  are  acquainted  with  some  striking  proofs  of  this. 
Among  twining  plants  of^tropical  countries  we  occasionally  find 
instances  like  the  following  :— 


Beneath  ■»  most  irregularly-compressed  and  lobed  bark  there  lies  a 
mass  of  wood,  apparently  so  confused  and  irregular  in  its  arrangement 
in  the  centre,  that  nothing  symmetrical  can  be  made  out  by  the  most 
acute  observer ;  but  it  will  be  seen  that  towards  the  circumference  it 
distinctly  assumes  the  radiated  appearance  of  an  Exogen.  In  other 
cases,  where  the  structure  is  sufficiently  regular,  this  circumstance  is 
still  more  distinctly  illustrated. 

It  is  however  more  commonly  at  the  centre  that  we  look  for  typical 
structure,  and  at  the  circumference  that  we  find  irregularity ;  as  if 
Exogens  usually  commenced  their  growth  according  to  the  plan  to 


which  nature  has  subjected  them,  and  only  deviated  from  it  under 
the  influence  of  unknown  causes  coming  into  operation  and  controlling 
their  development  after  they  have  advanced  to  a  certain  stage  in  their 
growth.  Thus,  in  the  singular  instances  shown  in  cuts  D,  E,  F,  and 
G,  the  principal  part  of  the  stem  is  so  confused  and  irregular  as  to 
look  more  like  an  Endogen  than  an  Exogen,  and  a  fragment  might 
easily  be  mistaken  for  the  former ;  nevertheless  in  a  young  and  tole- 
rably regular  shoot  (D)  the  radiated  appearance  is  sufficiently  well 
marked  ;  and  in  two  others,  irregular  and  distorted  as  they  are  (E  and 
G),  the  central  pith  is  visible,  although  far  out  of  the  centre ;  and  in 
the  fourth  (F)  the  centre  has  not  only  pith,  but  a  radiated  structure 
that  is  quite  regular. 


By  far  the  most  singular  case  of  this  sort  is  in  an  unknown  twining 
plant  in  the  possession  of  Dr.  Lindley,  from  the  Malayan  Archipelago, 
of  which  the  cuts  H  and  I  are  representations.  In  old  stems  of  this 
plant  a  section  exhibits  a  most  irregular  combination  of  wood,  looking 
like  palm  wood,  broken  up  into  lobed  cords  lying  amongst  still  more 
irregular  cellular  tissue,  and  inclosed  in  a  common  bark ;  so  that  we 
doubt  whether  it  would  be  possible  to  tell  to  which  class  it  really 
belongs,  if  it  were  not  for  its  young  shoots  and  the  pith  of  the  old 
ones.  The  latter  may  be  seen  lying  quite  out  of  the  centre  towards 
one  side  (near  the  bottom  of  our  figure,  a  little  to  the  right) ;  and  in 
the  former  (H)  the  pith  is  found  with  wood  radiating  around  it, 
although  still  with  sufficient  irregularity. 


The  cases  already  given  are  evidences  of  exogenous  wood  being 
sometimes  extremely  different  from  the  condition  in  which  we  see  it 
in  Europe,  and  attest  the  necessity  of  forming  our  ideas  of  its  nature 
from  a  more  extended  examination  than  that  which  is  commonly 
given  to  it.  Several  curious  cases  have  been  also  published  by  Dr. 
Lindley  in  his  '  Introduction  to  Botany  '  (ed.  2,  p.  77,  &c),  and  others 
have  been  noticed  by  Schleiden  and  other  writers. 

Irregularity  in  the  structure  of  exogenous  wood  is  usually  owing 
either  to  a  confused  disposition  of  the  tissue  at  some  particular  period 
of  the  growth,  or  to  some  derangement  of  the  medullary  processes, 
or  to  the  absence  of  concentric  circles,  or  to  the  formation  of  a  deep 
zone  of  cellular  tissue  alternately  with  each  zone  of  wood,  or;  finally, 
to  the  production  of  wood  within  the  bark  instead  of  beneath  it.  Tlio 
first  cause  has  been  already  sufficiently  illustrated. 
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The  sinuosity  and  partial  obliteration  of  the  medullary  processes  is 
a  principal  cause  of  the  anomalous  appearances  at  figs.  D,  E,  F,  G, 
where  they  are  reduced  to  fine  lines,  only  visible  beneath  a  micro- 
scope, and  not  radiating  from  the  centre,  but  disposed  in  no  certain 
manner,  sometimes  even  transversely,  owing  to  the  excessive  disturb- 
ance of  the  wood  itself.  In  fig.  I,  the  singularity  of  structure  is 
owing  in  part  to  the  excessive  irregularity  with  which  the  wood  has 
been  developed,  and  in  part  to  the  looseness  and  irregular  shape  of 
the  medullary  rays,  which  seem  huddled  as  it  were  round  the  woody 
cords ;  the  latter  are  moreover  extremely  variable  in  size,  some  of 
them  being  as  much  as  half  an  inch  in  diameter,  and  others  so  small 
as  to  consist  of  no  more  than  a  single  vessel  with  its  usual  coating  of 
woody  tissue. 

The  absence  of  concentric  circles  is  an  extremely  frequent  occur- 
rence in  the  wood  of  tropical  countries,  and  it  is  almost  certain  that 
many  families  of  Exogens  never  form  them  visibly  under  any 
circumstances.  We  say  visibly,  because  in  fact  they  must  be  annually 
formed  in  all  cases,  although  we  do  not  see  them.  The  reason  why 
Exogens  have  their  wood  marked  by  concentric  circles  is,  that  the 
ligneous  tissue  formed  at  the  end  of  a  season  is  more  compact  than 
that-formed  at  the  beginning,  and  Jience,  as  the  two  are  in  juxta- 
position, the  difference  in  their  density  distinctly  separates  the  one 
from  the  other.  But  if,  from  any  cause, — whether  proper  to  plants 
as  species,  or  owing  to  the  external  influence  of  an  equable  climate — 
the  tissue  of  wood  formed  at  all  seasons  is  exactly  alike,  no  zone  will 
be  visible,  although  in  fact  the  formation  of  the  wood  is  exogenous  in 
the  most  regular  manner.  Such  cases  are  seen  at  figs.  K,  L,  S,  and 
elsewhere  in  the  illustrations  of  the  present  article. 

It  is  not  a  little  remarkable  however  that  while  the  wood  in  some 
cases  has  no  trace  of  zones,  the  bark  should  show  them  most  dis- 
tinctly, as  in  the  instance  of  fig.  K. 


When  a  deep  zone  of  cellular  substance  is  formed  between  each 
eone  of  wood,  a  curious  banded  appearance  is  produced,  as  in  the 
singular  Indian  climber  marked  N  M  0  P  Q,  where  extremely  excen- 
trieal  growth  is  combined  with  this  peculiarity.    At  N  we  have  the 


stem  two  years  old,  the  second  zone  passing  pretty  regularly  round 
the  first  and  cut  off  from  it  by  a  broad  deep  band.  At  M  the  specimen 
is  of  the  same  age,  but  the  second  zone  is  formed  on  one  side  only. 
At  0  the  specimen  is  two  years  old,  with  the  first  zone  perfect,  but 
the  second  broken  up  into  a  number  of  unequal  irregular  pieces,  and  it 
would  seem  as  if  a  third  growth  had  commenced  on  one  side  (to  the  left 
of  the  cut).  At  P  the  growth  is  of  three  zones,  both  the  second  and 
third  being  much  lobed,  and  the  third  only  extending  three  quarters 
round  the  second.  Finally,  at  Q,  where  the  irregularity  is  the 
greatest,  there  is  a  growth  of  four  zones,  the  first  symmetrical,  the 
second  very  much  deeper  on  one  side  than  the  other,  the  third  but 
half  surrounding  the  second,  and  the  fourth  formed  only  along  two 
ridges  on  the  third. 

If  it  happens  that,  in  addition  to  the  presence  of  a  thick  cellular 
layer  between  each  zone,  the  medullary  processess  are  also  very 
thick,  an  appearance  still  different  from  the  last  is  produced,  as 
at  fig.  R. 


That  wood  is  sometimes  formed  in  the  bark  itself  ha3  been  long 
since  shown  by  Mirbel,  in  the  case  of  Calycanlhns  floridus,  where  four 
additional  woody  columns  appear  equi-distant  in  the  bark,  without 


any  separate  pith,  but  radiating  from  their  first  line  of  origin.  We  are 
now  acquainted  with  many  such  cases.  In  fig.  T  are  the  commence- 
ment of  four  such  columns  at  a  on  one  side ;  but  in  that  specimen  no 
further  indication  of  such  a  structure  is  visible ;  but  at  fig.  U,  which 
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is  the  same  plant  in  a  more  advanced  state  of  growth,  four  such 
Columns  on  one  side  and  one  on  the  other  have  acquired  considerable 
size,  and  each  radiates  towards  the  circumference  of  the  stem.  As  in 
the  Calycanthus,  so  in  these  and  all  the  other  instances  of  the  same 
kind,  which  these  cuts  represent  (see  F,  K,  and  S))  the  woody  columns 
of  the  bark  are  destitute  of  pith. 

Perhaps  what  we  have  called  the  separation  of  zones  of  wood  at 
N,  M,  0,  P,  Q,  R,  by  thick  layers  of  cellular  tissue,  are  rather  to  be 
considered  as  other  instances  of  wood  formed  in  bark,  but  in  a  regular 
and  uniform  manner.  We  are  however  uncertain  how  this  may  be, 
and  prefer  allowing  the  statement  to  stand  in  its  present  form  until 
some  one  shall  have  examined  such  plants  in  their  native  forests  at 
Singapore. 

In  addition  to  such  anomalous  kinds  of  structure  as  those  now 
described,  Esogens,  like  Endogens,  contain  species,  the  organisation 
of  whose  stem  is  so  imperfect  as  to  be  reducible  within  no  certain 
rules.  Not  to  speak  of  CaUitriche,  Ceratophyllum,  or  Myriophyllum, 
wherein  vessels  are  scarcely  developed,  and  the  woody  matter  merely 
forms  a  simple  central  axis  of  growth,  we  have  in  this  class  an  exact 
parallel  with  Lcmna  among  Endogens ;  some  Podostemaceous  plants 
have  their  leaves  and  stem  completely  fused  together  so  as  to  resemble 
a  Marchantia  or  an  Alga.  Such  plants  are  to  be  regarded  rather  as 
instances  of  imperfect  organisation  than  as  deviations  from  a  typical 
form  ;  and  it  is  by  no  means  a  violent  supposition  to  conclude  that  if 
their  organisation  were  more  complete  it  would  then  become  such  as 
is  characteristic  of  the  class  to  which  they  belong. 

Schleiden,  in  his  'Principles  of  Scientific  Botany,'  has  treated  the 
structure  of  the  stems  of  Exogens  in  his  usual  lucid  manner,  and  we 
subjoin  an  analysis  of  his  views  upon  the  subject.  He  divides  the 
Dicotyledonous  axial  organs  into  two  groups,  the  stalks  and  stems.  Of 
the  stalks  he  says  they  frequently  exhibit  no  essential  differences  from 
those  appertaining  to  Monocotyledonous  plants,  since  the  distinction 
of  the  unlimited  or  indefinite  vascular  bundles  is  often  imperceptible 
in  the  growth  of  one  year.  But  the  vascular  bundles  generally  close 
in  the  first  year  into  a  simple  circle,  and  the  external  parts  in  several 
circles  to  form  a  ring,  so  that  the  parenchymatous  masses  separating 
the  individual  bundles  are  compressed  together  into  medullary  rays. 
In  most  cases  the  vascular  bundles  run  from  below  upward  in  straight 
parallel  lines.  They  form  a  loop  where  the  leaf  begins,  the  edges  of 
which  furnish  vascular  bundles  for  the  leaf  and  the  axillary  bud,  and 
the  pith  of  the  bud  is  thus  brought  in  connection  with  that  of  the 
stem  by  means  of  their  opening,  as  in  the  case  of  Tropceolum.  The 
vascular  bundles  supplying  the  leaves  and  buds  generally  separate 
from  this  loop  exactly  at  the  point  where  they  enter  the  leaf.  Some- 
times however  they  first  pass  through  a  longer  portion  of  the  paren- 
chyma of  the  pith  or  the  bark  (as  in  the  Amaranthacece  and  Cheno- 
podacece).  In  perfect  nodes  loops  of  vascular  bundles  are  seldom 
found  passing  across  the  stem  ;  in  general  the  parenchyma  merely 
appears  to  be  tougher  and  closer  at  these  points.  We  are  here,  on  the 
whole,  very  destitute  of  accurate  investigations,  more  especially 
with  regard  to  the  first  year's  stalk  with  undeveloped  internodes. 

Stems  differ  in  structure  according  as  the  internodes  are  developed 
or  undeveloped.  Those  with  developed  internodes  are  divided  into 
several  sections  : — 

A.  With  a  Simple  Ring  of  Vascular  Bundles. — Here  the  vascular 
bundles  very  seldom  run  parallel,  but  generally  in  serpentine  lines, 
alternately  approximating  and  retreating  from  each  other ;  the  meshes 
thus  formed  are  filled  by  the  medullary  rays.  Where  liber-bundles 
lie  in  front  of  the  vascular  bundles  they  follow  the  same  course. 
Large  and  small  medullary  rays  and  annual  rings  are  formed  in  the 
manner  indicated.  Wherever  there  is  a  leaf,  one  large  or  several 
smaller  loops  are  formed,  from  whose  circumference  the  vascular 
bundles  are  given  off  for  the  leaf  and  axillary  bud,  while  the  openings 
furnish  parenchyma  for  the  formation  of  the  bud.  Tho  vascular 
bundles  of  every  newly  developed  internode  stand  in  immediate 
connection  with,  and  are  immediate  prolongations  of,  that  portion  of 
the  vascular  bundle  of  the  preceding  internode  still  capable  of  develop- 
ment, and  thus  the  cambium  of  the  vascular  bundles  forms  a 
continuous  net  through  the  stem  and  branches  of  the  whole  plant. 
During  the  developments  of  the  vascular  bundles  of  the  stem,  and 
those  connected  with  them,  and  belonging  to  an  axillary  bud  that 
grows  into  a  branch,  the  base  of  this  branch  becomes  more  and  more 
covered  with  newly  formed  wood.  We  thus  see  the  same  condition 
established  as  in  the  Monocotyledons  :  an  under  lateral  branch  crosses 
all  the  layers  of  wood  passing  to  the  upper  parts.  The  difference  is 
merely,  that  in  the  Dicotyledons  they  are  portions  of  the  continuous 
mass  of  the  progressively  developing  vascular  bundles ;  while  in 
the  case  of  Monocotyledons  they  are  discrete  parts,  new  vascular 
bundles. 

B.  With  Several  Concentric  Rings  of  Vascular  Bundles. — This 
condition  appears  to  be  only  met  with  in  Piper  (?)  and  Pisonia  ;  and, 
perhaps,  in  a  few  of  the  Crassulacece,  as  in  the  Crassula.  The  separate 
vascular  bundles  continue  to  grow,  and  finally  close  into  a  firm 
woody  mass  ;  each  however  retains  its  own  cambium,  and  likewise  a 
small  portion  of  parenchyma,  not  perfectly  dislodged :  such,  at  any 
rate,  is  certainly  the  case  in  Pisonia. 

C.  Stems  of  Climbing  Plants.— The  stems  of  many  tropical  climbers 
(Lianes,  Llanos)  exhibit  a  peculiar  structure,  which  has  long  been 


misunderstood.  Even  in  our  own  indigenous  plants  we  meet  with 
somo  indications  of  it.  In  the  first  year,  most  of  them  exhibit 
nothing  striking,  if  we  do  not  regard  the  generally  square  stalk  as 
such  ;  and  we  find  that  they  have  a  simple  ring  of  vascular  bundles, 
which  closes  towards  the  end  of  the  first  period  of  vegetation  into  an 
ordinary  wood  cylinder.  In  the  following  years  however  the  pecu- 
liarities are  more  and  more  strikingly  manifested,  consisting  in  the 
wood  not  being  uniformly  developed  towards  the  exterior  throughout 
its  whole  circumference,  but  ceasing  to  grow  at  definite  parts,  often 
regularly,  and  as  frequently  in  a  fantastically  irregular  manner, 
allowing  the  substance  of  the  bark  to  replace  it.  In  this  manner 
stems  are  produced,  which,  in  a  transverse  section,  exhibit  the  most 
varied  distribution  of  the  wood.  We  meet  with  the  first  indications 
of  this  peculiarity  in  our  indigenous  species  of  Clematis  forming  stems ; 
in  the  strikingly  broad  and  regularly  arranged  large  medullary  rays  ; 
and  in  the  six  narrower  portions  of  wood  which  are  not  nearly  so 
fully  developed  towards  the  exterior  as  the  six  broader  ones.  To 
these  we  may  add  the  Bignoniacece.  After  the  wood  has  continued 
for  some  time  to  be  regularly  developed,  it  ceases  growing  in  four 
different  places,  so  that  the  bark  is  no  longer  pushed  outward ;  and 
on  the  further  development  of  the  wood  in  the  remaining  places,  *the 
bark  forms,  in  the  transverse  section,  four  septa  of  variable  thickness 
between  the  four  portions  of  wood. 

In  some  species  these  cortical  masses  become  a  definite  degree 
broader  in  each  succeeding  annual  ring,  so  that  a  sharply  marked  step 
is  formed  on  each  side;  in  another  species  all  that  is  formed  are  four 
very  thin  flat  plates,  wholly  separated  (in  consequence  of  drying) 
from  the  wood.  Still  more  striking  is  the  cross-section  of- many 
climbers  of  the  family  of  Sapindacecc.  A  hasty  glance  would  lead  us 
to  imagine  that  we  had  here  a  cylinder  of  wood  surrounded  with  bark 
in  which  other  stems  or  branches  with  their  bark  had  become  blended 
in  their  growth.  A  minute  observation  however  refutes  this  view  at 
once  from  the  absence  of  pith  in  the  exterior  woody  masses. 

Finally,  the  most  astonishing  phenomena  are  seen  in  the  families  of 
the  Aristolochiacew,  Asclepiadacecs,  Malpighiacece,  Bauhinice,  in  which, 
in  the  transverse  section,  the  woody  mass  appears  divided  in  tho 
strangest  ways  by  cortical  substance,  separated  into  various  portions, 
and  often  elegantly  lobed. 

The  great  diameter  of  the  porous  tubes  may  apparently  be  regarded 
as  a  general  peculiarity  in  the  ligneous  structure  of  all  climbing 
plants.  These  have  also  strikingly  large  pores  which  (as  I  have  never 
yet  seen  in  vessels)  form  even  ramified  canals,  as  is  seen  particularly 
well  in  Bauhinia. 

Of  Stems  with  Undeveloped  Internodes,  Schleiden  says  they  have 
scarcely  been  investigated  at  all  in  the  Dicotyledons.  Most  of  them 
remain  very  short,  since  they  die  below  as  they  increase  upward. 
They  belong  principally  to  the  subterraneous  stems  and  rhizomes. 
The  leafless  Euphorbiacem,  Carica,  Thcophrasta,  Nymphcea,  and 
Nuphar,  as  well  as  many  Cactacece,  afford  excellent  material.  The 
most  important  researches  in  reference  to  this  point  are  those  of 
Schleiden,  into  the  stems  of  Cactacece,  especially  Mammillaria,  Echino- 
cactus,  Melocactus.  The  vascular  bundles  at  first  make  an  arc  of 
considerable  curvature  ;  by  the  gradual  development  of  the  pith  the 
curvature  becomes  almost  effaced,  and  it  only  remains  in  the  upper 
part,  where  the  vascular  bundles  pass  off  to  the  leaves.  The  first 
succeeding  layer  developed  in  the  vascular  bundle  is  applied  over  and 
up  beyond  this,  dividing  at  the  point  where  the  primary  vascular 
bundle  goes  off  to  the  base  of  the  leaf,  and  uniting  again  above  to 
pass  up  to  the  base  of  a  leaf  situated  higher  up.  The  next  layer  of 
structure  forms  in  the  same  way,  by  splitting  and  reuniting,  two 
meshes,  one  for  the  primary  vascular  bundle,  and  one  for  the  portion 
of  the  first  layer  of  increase,  running  to  the  upper  leaf,  then  above 
this  it  runs  up  to  the  base  of  another  leaf.  This  structure  is  continued 
up  throughout  the  whole  stem,  which  thus  possesses  a  form  of  wood 
exhibiting  perfectly  regular  meshes,  or  areola;,  which  appear  to  be 
formed  by  an  alternating  superposition  of  vascular  bundles,  and  each 
gives  passage  to  a  bundle  coming  from  the  innermost  part  of  the  wood. 
Of  course  there  is  here  a  perfect  crossing  of  the  vascular  bundles 
going  to  the  lower  leaves  by  all  the  subsequently  formed  portions  of 
vascular  structure,  and  by  a  little  care  we  may  make  preparations 
not  very  unlike  the  structure  of  a  Monocotyledonous  stem  with 
undeveloped  internodes.  The  whole  structure  bears  great  similarity 
to  that  of  the  arborescent  Ferns,  allowing  for  the  different  nature 
of  the  vascular  bundles  and  the  difference  of  dimension. 

Many  interesting  varieties  in  the  structure  of  the  wood  occur  here 
also  ;  and  the  wood  of  the  Mammillaria:  and  Mclocacti,  composed 
entirely  of  peculiar  spiral-fibrous  cells,  is  particular  worthy  of  notice. 

The  stems  of  the  Rhizanthaccce  (Blume)  appear  to  be  altogether 
aberrant  and  irregular  in  their  structure.  As  a  general  rule,  we  may 
say  that  in  the  Monocotyledons  the  vascular  bundles  arc  simplest  in 
their  lower  part,  often,  for  instance  in  the  Palms,  composed  at  that 
part  solely  of  elongated  parenchyma  (liber) ;  in  the  middle  becoming 
more  complicated  from  within  outward,  exhibiting  almost  all  the 
forms  corresponding  to  the  varied  expansion  of  the  cell ;  above  they 
become  simpler  again,  particularly  where  they  pass  off  into  a  leaf  or 
branch,  and  consist  frequently  merely  of  such  elements  as  correspond 
to  a  considerable  expansion  in  the  longitudinal  direction  after  the 
appearance  of  layers  of  thickening.    In  the  Dicotyledons  the  vascular 
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bundles  appear  to  have  a  tolerably  uniform  structure  below  and  in 
the  middle,  but  toward  the  upper  end  the  onward  developing  portion 
of  each  older  bundle  passes  into  the  form  of  a  primary  bundle,  or, 
in  other  words,  every  primary  vascular  bundle  of  a  new  internode 
appears  as  the  immediate  prolongation,  not  of  the  primary  bundle  of 
the  preceding  internode  (which  rather  runs  to  a  leaf),  but  of  the 
layer  of  increase  of  this,  the  elementary  portions  of  which  do  not 
correspond  to  any  expansion  in  the  longitudinal  direction. 

On  the  literature  of  this  subject  Schleiden  says — "  Almost  all  that 
has  been  said  by  isolated  authors  is  wholly  useless,  either  because 
they  have  had  no  regard  to  the  history  of  development,  or,  if  they 
have  noticed  this,  have  spoken  so  indiscriminately  of  growth,  increase, 
and  enlargement,  without  distinguishing  whether  new  cells  have 
originated,  cells  already  existing  expanded,  or  merely  become  trans- 
formed into  different  tissues  by  the  alteration  of'  the  form  and 
configuration  of  their  walls. 

"  Two  notions  there  are  especially  which  have  long  sadly  confused 
our  science,  from  which  a  correct  method  would  have  completely 
saved  us,  since  both  were,  at  least  at  the  time,  and  in  the  species  on 
which  they  were  built  up,  wholly  unfounded  fables,  having  no  con- 
nection with  any  guiding  principles,  and  consequently  never  should 
have  assumed  scientific  perspicuity,  much  less,  as  did  happen,  have 
served  as  a  temporary  basis  for  theories  pervading  the  whole  science 
of  botany. 

"  The  first  is  the  idea  of  Desfontaines  of  the  distinction  between 
Monocotyledons  and  Dicotyledons,  that  the  former  develop  new 
structure  in  the  centre  of  the  axis,  and  grow  in  the  inside  (Plantce 
Endogence),  while  the  latter  produce  ligneous  substance  close  under 
the  bark,  and  deposit  it  on  the  inner  side,  and  thus  grow  on  the 
outside  (Plantce  Exogence).  All  this  had  no  greater  foundation  than 
the  fact  that  in  the  Monocotyledonous  axis  the  vascular  bundles  are 
farther  apart  in  the  centre  ;  consequently,  in  the  preponderance  of 
parenchyma,  the  substance  is  more  lax.  It  was  not  ever  attempted 
to  make  even  a  superficial  observation  of  the  process  of  growth ;  if  it 
had  been  merely  observed  that  the  vascular  bundles  going  to  the 
lower  leaves,  consequently  the  older,  crossed  those  going  to  the 
upper  leaves,  which  must  be  the  younger,  a  child  might  have  been 
made  to  understand  at  once  that  a  growth  of  new  vascular  bundles 
in  the  interior  was  an  absolute  impossibility.  Nevertheless,  upon 
this  empty  fancy,  which  a  child  might  have  refuted,  De  Candolle 
built  a  grand  system  of  vegetables,  which  it  never  did  require 
the  distinguished  and  comprehensive  researches  of  Mohl  to  over- 
throw. 

"  The  second  notion  is  that  of  Du  Petit  Thouars,  which  was  not 
less  ill-grounded,  which,  as  expressed  by  him,  would  be  upset  by 
every  even  the  most  superficial  observation,  and  even  in  its  more  j 
refined  subsequent  statement  is  by  no  means  established,  but  has  j 
important  and  apparently  irresistible  objections  against  it.  Du  Petit 
Thouar3  thought  that  all  increase  of  thickness  of  the  axis  resulted 
from  the  descent  of  roots  from  the  buds.  Such  a  crude  notion 
scarcely  required  refutation.  On  the  other  hand,  it  was  afterwards 
stated  that  the  formless  but  organisable  substance  (the  cambium) 
was  gradually  organised  from  the  buds  downwards.  The  only 
possible  foundation  for  this  view,  namely,  evidence  obtained  by 
thorough  investigation  of  the  history  of  development,  is  still  due 
from  all  its  assertors,  the  latest,  Gaudichaud,  &c,  included.  There- 
fore it  is  already  to  be  set  aside  as  devoid  of  foundation.  But  the 
contrary  can  be  made  good,  that,  in  the  first  place,  no  cambium  ever 
exists  as  a  formless  fluid  in  the  plant,  unless  we  would  so  call  the 
cytoblastema  inclosed  in  the  cells;  secondly,  that,  so  far  as  obser- 
vation at  present  reaches,  cells  are  always  formed  in  cells,  that  this 
cell-formation,  according  to  the  observations  I  have  made  in  the 
Cactew,  &c,  progresses  from  below  upward ;  thirdly,  that  the 
axillary  bud  is  already  formed  in  the  terminal  bud  before  the  axis 
begins  to  increase  in  thickness,  and  that  certainly  the  cells  of  the  bud 
are  organised  into  vascular  bundles  from  the  vascular  bundles  of  the 
stem  upward  into  the  bud,  and  not  in  the  reverse  direction.  By 
these  remarks  the  whole  notion  seems  to  me  to  be  for  the  present  set 
aside,  and  it  would  require  quite  other  support  than  that  which 
Gaudichaud's  imperfect  attempts  in  anatomy  and  physiology  could 
give  it. 

"  Lastly,  I  must  notice  the  most  recent  views  of  Martius  on  the 
structure  of  the  stems  of  palms,  &c.  Martius  asserts  that  here  the 
vascular  bundles,  the  primary  structure  of  which  is  sketched  out  in 
the  conical  terminal  bud,  on  the  whole,  as  I  have  already  explained 
it  (Wiegmann's  'Archiv.,'  1839,  219),  do  not  merely  grow  upwards 
into  the  leaves,  but  also  downward,  by  their  lower  end,  in  the  stem. 
These  facts  I  must  entirely  oppose  from  my  own  observations. 
Hitherto  I  have  never  had  an  opportunity  of  investigating  living 
Palms,  or  more  than  small  fragments  of  dead  ones.  But  from  what  I 
saw  I  believe  I  may  venture  to  conclude  that  the  stem  of  Palms  does 
not  essentially  deviate  in  such  a  way  from  those  of  other  Monocoty- 
ledons, that  one  may  not  transfer  to  the  Palms,  in  the  main  points, 
the  laws  of  structure  found  there.  Now,  so  far  as  I  know,  such  a 
process  of  growth  does  not  occur  in  any  Monocotyledonous  plant. 
According  to  my  observations  the  newly-produced  vascular  bundles 
merely  grow  continuously  upward.  In  advancing  the  distinction  of 
limited  and  unlimited  bundles  Martius  follows  me,  but  in  my  opinion 


he  has  not  conceived  nearly  clearly  enough  the  distinction  between 
developed  and  undeveloped  internodes ;  and  in  particular  he  has  not 
formed  a  clear  conception  of  the  peculiarities  of  the  stem  with  undeve- 
loped internodes,  and  the  conditions  of  structure  resulting  therefrom. 
Moreover  he  has  left  the  meaning  of  the  term  growth  (fortwachsen) 
of  a  vascular  bundle  equivocal.  If  it  means  that  the  already  existing 
elongated  cells  become  transformed  into  vascular  bundles,  it  describes 
no  peculiar  process  of  growth — the  vascular  bundles  were  already  to 
be  distinguished  in  their  elementary  condition  ;  but  if  it  means  that 
the  cells  themselves,  of  which  the  vascular  bundles  are  composed,  are 
produced  subsequently,  originating  above  first  and  proceeding  down- 
wards, this  is  I  believe  erroneous.  It  is  necessary  to  bear  in  mind 
the  essential  distinction  between  monocotyledonous  axes  with  and 
without  a  cambium  circle,  in  order  to  understand  these  structures. 
AVhere  no  cambium  exists  there  are  no  other  new  cells  formed  besides 
those  in  the  point  of  the  bud ;  but  where  there  is  cambium,  all  deve- 
lopment, and  so  also  the  development  of  new  vascular  bundles  in  the 
stem,  proceeds  upwards  and  outwards ;  never,  so  far  as  I  have  been 
able  to  observe,  downwards  or  towards  the  interior.  The  lowest  and 
innermost  cells  are  always  the  oldest,  never  the  upper  or  outer  (of 
course  excluding  the  bark,  to  which  alone  an  endogenous  growth  can 
be  ascribed).  I  must  therefore  distinctly  assert  that  in  the  Palms,  as 
in  all  Monocotyledons,  the  lower  end  of  an  older  vascular  bundle  never 
reaches  down  into  an  internode  lower  than  that  in  which  the  lower 
end  of  its  first  rudiment  originated." 

The  'following  is  a  summary  of  the  nature  of  axial  structures, 
and  the  names  given  to  the  various  parts  of  which  they  are 
composed : — 

1.  Duration. 

A.  Annual.    Stem  (Caulis). 

Internodes  (Internodia). 

a.  Only  existing  in  the  beginning  of  the  period  of  vegetation, 

fugacious  (internodia  fugacia). 

b.  Enduring  the  whole  period  (Internodia  annua). 

c.  Only  existing  in  the  latter  part  of  the  period  of  vegetation 

(Internodia  serotina). 

B.  Perennial.    Trunk  (Truncus). 

2.  Position  on  the  Soil. 

A.  Above  ground  (Epigceus). 

B.  Under  ground  (Hypogceus), 

8.  Form. 

A.  Developed  Internodes  (Internodia  clongata). 

B.  Undeveloped  Internodes  (Internodia  abbreviala). 

O.  Disciform  expanded  Internodes  (Internodia  disciformia). 
D.  Concavely  expanded  Internodes  (Internodia  concava). 

N.B.  Rigid,  pointed,  leafless,  or  defoliated  Internodes  are  called 
Spines  (Spina) ;  soft,  curling,  and  thus  climbing  round  foreign 
objects,  Tendrils  (Cirrhi,  Capreoli). 

4.  Various  Internodes  of  the  same  Axis. 

A.  Bearing  true  Leaves  and  Branches  (Caulis  and  Truncus). 

N.B.  Sometimes  no  leaves  are  developed  (Axis  aphyllus),  or 
they  fall  off  from  the  truncus,  mostly  at  the  end  of  the  first  year 
(Axis  denudatus).  The  stem  may  grow  out  from  the  terminal 
bud  of  an  embryo,  as  in  the  simple  stem,  or  out  of  a  trunk.  A 
stem  produced  from  a  trunk  might  be  called  Scapus  ;  but  this  is 
a  wholly  superfluous  term. 

B.  Bearing  only  bracts,  bracteoles,  or  flowers,  Peduncle  (Pedunculi) ; 

in  a  compound  inflorescence  the  internode  bearing  a  single  flower 
is  called  the  Pedicel  (Pedicellus).  Receptaculum  is  a  superfluous 
expression  in  the  Synantherea:  Pedunculus  disciformis,  conicus, 
&c,  is  simpler  and  more  correct.  Also  in  Ficus,  Peduncului 
concavus. 

C.  Internodes  between  calyx  and  pistil,  Receptacle  (Torus),  e.  g.  in  some 

Rosacea?,  Torus  disciformis  (in  Potentilla),  Torus  concavus  (in  Rosa). 

a.  Internodes  between  calyx  and  stamens  (e.  g.  in  Rubus),  or  calyx 

and  corolla  (e.  g.  in  Passifiora),  the  Disc  (Discus),  e.  g.  planus  (in 
Gewm),  D.  tubulosus  (in  Oereus  grandiflorus). 

b.  Internodes  between  corollaand  stamens, Androphore  (Androphorum), 

e.  g.  A.  elongatum  (in  Cleome). 

c.  Internodes  between  stamens  and  pistil,  Gynophore  (Gynophorum), 

e.  g.  G.  conicum  (in  Rubus). 

D.  Internodes  between  calyx  and  seed-buds,  as  a  hollow  disc  inclosing 

the  seed-buds,  Inferior  Germen  (Germcn  inferum),  e.  g.  in  Synan- 
thereat,  Orchidacecc. 

E.  Internodes  between  stamens  and  seed-buds,  as  a  plate  with  the 

borders  curved  inward  together,  in  the  cavity  of  which  the 
seed-buds  occur,  Stalk-Pistil  (Pistillum  cauligenum).  In  Liliaceoz 
and  Leguminoscc  ( ? ). 

F.  End  of  the  stalk  in  the  germen,  as  support  of  the  seeds,  Spermo- 

phore  (Spermophorum),  in  Seed-Buds  (Gemmuke).  (For  the  part* 
of  these  see  below,  under  the  Seed-Bud). 

5.  As  to  the  Nodes. 

A.  With  Imperfect  Nodes  (Caulis,  Truncus). 

B.  With  Perfect  Nodes. 

a.  Stalk  (Culmus). 

b.  Stem  (Calamus). 
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N.B.  It  is  exceedingly  useful  to  mark  this  distinction  by  definite 
terms :  but  then  we  must  name  the  stalk  of  the  Caryophyllem, 
most  Umbelliferce  and  Labiatce,  Culmus  ;  the  stem  of  Bambusa, 
Calamus,  Piper,  Aristolochia,  &c,  Calamus.  In  other  respects 
the  expressions  culmus  and  calamus  have  no  sense,  since  it  could 
only  be  defined  as  a  stalk,  such  as  occurs  in  the  plants  to  which 
such  a  stalk  is  ascribed,  the  former  in  some  Grasses,  the  latter 
in  some  Cyperacece. 

6.  Different  Axes  of  Compound  Plants. 

A.  Main  Axis  produced  from  the  terminal  bud  of  the  embryo  (Caulis 

vel  Truncus  primarius). 

B.  Secondary  Axis,  produced  from  axillary  or  adventitious  buds 

{Caulis  vel  Truncus  secundarius). 

N.B.  Still  connected  with  the  main  axis,  called  Branch  or  Twig 
(Ramus). 

C.  Ramification  of  the  Axis  (Ramificatio).    Ramification  of  the  Pcdun- 

cuius  (Inflorescentia). 

D.  Secondary  Axis  growing  along  underground,  and  its  secondary  axes 

alone  rising  above  the  soil,  Root-Stock,  Rhizome  (Rhizoma). 

N.B.  For  Secondary  Axes  which  lie  upon  the  earth,  because 
they  are  too  weak  to  stand  erect,  there  are  some  special  terms, 
but  these  appear  to  me  superfluous : — Flagellum,  Stolo,  Sarmentum, 
Runner,  Sucker,  which  are  sometimes  to  be  distinguished  by  the 
foliation,  sometimes  by  the  rooting,  now  one  way  and  now  another, 
and  again  may  be  different  from  the  Caulis  repens,  humifusus, 
prostratus,  procumbens,  decumbens,  sarmentaceus,  and  all  the  rest 
of  this  manufactory  of  words,  and  yet  cannot  be  separated  by 
any  characters. 

E.  It  is  useful  to  discriminate,  according  to  the  ramification  and 

duration, 

a.  The  simple  plant,  the  lateral  buds  of  which  are  flowers  (Herbula) 

e.  g.  Cuscula,  Myosurus  : 

b.  The  branched  stalk,  Herb  (Herba),  e.  g.  Anagallis,  Veronica  vema. 

c.  With  underground  stems,  stalks  above  ground,  Undershrub  (Suf- 

frutex),  e.  g.  Aconitum,  Napcllus,  Pcconia  officinalis. 


d.  Stem  branched  from  below,  without  predominance  of  the  main 

stem,  Bush  (Frutex),  e.  g.  Primus  spinosa,  Juniperus  Sabina. 

e.  Trunk,  the  lower  branches  of  which  soon  die,  and  which  only  heap" 

a  crown,  Tree  (Arbor),  e.  g.  Pyrus  tcrminalis,  Far/us  sylvatica. 

N.B.  We  also  reckon  among  trees  those  stems  also  which  branch 
from  below  upward,  but  in  which  the  main  axis  is  developed  in 
far  the  greatest  proportion,  and  may  readily  be  traced  to  the 
summit,  e.  g.  Populus  dilatata,  Abies  excelsa.  These  might  even 
be  called  Arbor  fruticosa. 

If  the  great  mass  of  Exogens  are  distinctly  known  from  Endogens 
by  their  peculiar  manner  of  growth  and  by  the  arrangement  of 
their  woody  matter,  they  are  not  less  clearly  defined  by  external 
marks. 

Their  leaves  have  the  veins  ramifying  from  the  midrib,  or  ribs  if 
there  are  several,  in  so  intricate  a  manner  as  to  give  the  appearance 
of  irregular  net-work.  Their  veins  never  run  parallel  with  each  other 
without  ramifications ;  for  if,  as  sometimes  happens,  they  appear  to 
do  so,  it  will  be  found  that  the  appearance  is  confined  to  the  principal 
veins  or  ribs,  and  that  the  secondary  veins  between  them  ramify  in 
the  usual  way.  The  leaves  are  moreover  in  most  cases  articulated 
with  the  stem,  leaving  behind  them  a  clean  scar  when  they  die,  not 
rotting  away  and  hanging  upon  the  stem  in  the  form  of  a  ragged 
sheath,  as  is  common  in  Endogens.  Moreover  they  are  frequently 
furnished  with  stipules,  an  unusual  circumstance  in  Endogens. 

The  flowers  of  Exogens  are  usually  constructed  upon  a  quinary 
type  ;  that  is,  they  have  5  sepals,  5  petals,  and  5  stamens,  or  some 
power  of  that  number;  now  and  then  they  vary  to  a  type  of  4,  or 
they  exceed  the  number  5  ;  but  we  very  rarely  find  the  ternary 
structure  of  Endogens  present  in  them.  If,  as  in  Anonaccce,  Berberaccce, 
and  other  orders,  the  sepals  and  petals  follow  a  ternary  type,  the 
number  3  is  lost  in  the  stamens  or  the  ovary.  The  natural  order 
Menispermacece  is  the  only  one  among  Exogens  in  which  the  ternary 
type  regularly  pervades  all  the  parts  of  the  flower. 

In  their  manner  of  growth  they  rarely  resemble  Endogens.  The 
consequence  of  the  ramification  of  the  veins  is  to  give  their  leaves  a 
broad  and  rounded  figure,  the  effect  of  which  upon  their  general 
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appearance  is  to  produce  the  rounded  lumpish  aspect  that  we  recognise 
in  all  the  trees  naturally  inhabiting  this  country.  In  no  known  instance 
does  the  stem  grow  by  the  development  of  a  single  terminal  bud  ;  so 
that  we  never  find  in  this  class  the  columnar  aspect  of  palm-trees 
[Gymnosperms],  unless  the  genus  Theophrasta  be  considered  an  excep- 
tion. Consequently  a  landscape  consisting  of  nothing  but  Exogenous 
plants  would  resemble  the  imaginary  scene  that  forms  the  subject  of' 
the  preceding  cut. 

The  differences  between  Exogens  and  Endogens,  thus  strongly 
marked  iu  the  stem,  leaves,  and  flowers,  are  connected  with  others  in 
the  embryo.  [Reproduction  in  Plants  ;  Seed.]  In  Exogens  of 
the  common  kind  this  organ  has  two  lobes,  held  together  by  a  minute 
central  body,  the  upper  end  of  which,  between  the  lobes,  is  the 
plumule  or  rudimentary  stem,  the  lower  the  radicle  or  rudimentary 
root ;  the  lobes  themselves,  or  cotyledons,  are  rudimentary  leaves. 
This  structure  is  readily  seen  in  a  hazel-nut  or  a  garden-bean ;  the 
deviations  from  it  are  few  and  unimportant  as  compared  with  those 
of  Endogens.  Three  or  a  greater  number  of  cotyledons  may  be 
present  in  a  whorl,  instead  of  two  opposite  to  each  other.  Or  one 
of  the  two  cotyledons  may  be  much  smaller  than  the  other,  as  in 
Trapa  ;  or  they  may  be  deeply  lobed,  as  in  the  garden-cress.  But  in 
all  these  cases  the  deviations  are  obviously  reconcileable  with  the 
typical  character  of  being  Dicotyledonous. 

When  the  embryo  of  an  Exogen  germinates,  the  radicle  simply 
lengthens  at  its  point,  without  having  to  break  through  the  coat  of 
the  embryo ;  on  this  account  Exogens  have  been  named  Exorhizal. 

The  result  of  this  examination  is,  that  the  great  class  of  Exogens 
has  five  important,  and  in  some  measure  independent  characters,  by 
which  its  limits  are  settled. 

1.  The  wood  is  exogenous. 

2.  The  veins  of  the  leaves  are  netted. 

3.  The  fructification  is  formed  upon  a  quinary  or  quaternary 
type. 

4.  The  embryo  is  dicotyledonous. 

5.  The  germination  is  exorhizal. 

Hence  Exogens  have  received  two  other  names  in  allusion  to  such 
characters ;  they  are  commonly  called  Dicotyledones ;  and  Exorhizce 
is  another  but  less  eommon  appellation.  Moreover,  they  are  the 
Phanerocotyledonece  of  Agardh,  the  Anthophytce  and  Carpophytce  of 
Oken's  school,  the  Dichorgana  of  Schultz,  the  Phylloblastcs  of 
Reichenbach ;  not  to  mention  other  names  still  more  obscure. 

In  consequence  of  imperfect  development,  and  the  abortion  or 
multiplication  of  parts,  many  deviations  occur  from  the  above 
characters.  But  as  in  Endogens,  so  in  these,  there  is  not  in  con- 
sequence any  real  difficulty  in  distinguishing  Exogens  from  other 
plants.  Suppose  the  stem  to  be  so  slightly  formed,  as  in  Podostemacece 
or  the  aquatic  Haloragece,  as  not  to  arrive  at  a  state  in  which  the 
exogenous  arrangement  is  perceptible,  we  have  the  dicotyledonous 
embryo  and  the  typical  number  of  the  floral  organs  to  guide  us. 
Let  the  leaves  appear  as  scales,  as  in  Lathrcea,  Orobanche,  and  the 
like  ;  still  there  is  the  embryo  or  again  the  floral  proportions.  If  the 
fructification  is  absolutely  ternary  as  in  Menispermacece,  the  organi- 
zation of  the  stem,  leaves,  and  embryo  reveals  the  true  nature  of 
such  plants.  Or  if  the  embryo  is  undivided,  as  in  Cuscuta,  and  at 
the  same  time  the  veins  of  the  leaves  deficient,  and  all  this  with  an 
incomplete  formation  of  woody  matter,  then  the  number  of  parts  iu 
the  flower  remains  to  prevent  our  falling  into  error.  It  is  therefore 
always  to  be  remembered,  that  the  limits  of  this  great  class  are  not 
exclusively  determined  by  one  single  character,  but  by  a  combination 
of  five ;  a  part  of  which  may  be  occasionally  exceptional  or  undis- 
coverable. 

Like  all  other  natural  assemblages,  Exogens  have  many  analogies 
with  other  parts  of  the  vegetable  kingdom.  We  have  already 
adverted  to  the  Podostemaceous  order  of  this  class  representing 
distinctly  the  Pistiaceous  order,  or  at  least  Lemna  among  Endogens. 
Piperacece  are  distinct  analogies  here  to  the  Aracece  of  Endogens, 
Chenopodiales  to  Glumosce,  and  possibly  Menispermacece  to  Smilacece. 

Whatever  uses  there  may  be  in  the  vegetable  kingdom  are  to  be 
found  in  thi3  class,  which  comprehends  four-fifths  of  the  natural 
orders,  and  probably  not  much  less  than  the  same  proportion  of 
species.  Timber,  in  particular,  is  their  exclusive  produce,  and  if  corn 
has  no  direct  analogy  in  Exogens,  at  least  a  substitute  for  it  is 
furnished  by  the  potato  and  the  cassava. 

Considering  the  very  great  numbers  of  Exogens — they  may  be 
rated  at  50,000  or  60,000  at  a  low  computation — it  is  not  surprising 
that  it  should  be  here  that  the  systematic  botanist  experiences  his 
great  difficulties.  Comparatively  no  embarrassment  worth  notice 
occurs  in  the  arrangement  of  Endogens ;  but  in  Exogens  the  difficulties 
are  so  great  as  to  have  hitherto  baffled  the  most  acute  writers.  We 
do  not  mean  with  regard  to  the  natural  orders  themselves,  for  they 
are  in  general  well  understood  and  defined  :  our  observation  applies 
to  a  collocation  of  the  orders,  or  in  other  words,  to  the  construction 
of  groups  of  a  secondary  value  which  shall  be  as  natural  and  as  well 
defined  as  the  orders  themselves.  In  a  recent  enumeration  we  find 
no  fewer  than  231  orders  of  Exogens.  It  is  obviously  impracticable 
to  study  so  large  a  number  of  combinations  without  breaking 
them  into  groups,  and  accordingly  various  methods  have  been 
proposed. 
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Jussieu,  adopting  to  a  certain  extent  the  views  of  his  predecessors, 
considered — 1st,  the  separation  of  the  petals,  2nd,  their  combination, 
or  3rd,  their  absence,  of  primary  consequence ;  and  adding  to  this, 
4th,  the  separation  of  the  sexes  in  flowers  having  no  petals,  he 
formed  the  four  groups  of — 1st,  Polypetalous ;  2nd,  Monopetalous  ; 
3rd,  Apetalous ;  and  4th,  Diclinous  plants.  The  first  three  of  these 
he  again  subdivided  according  as  their  stamens  or  their  corolla  grew 
under  the  ovary  (hypogyuous),  upon  the  calyx  (perigynous),  or  upon 
the  ovary  (epigynous) ;  then  the  monopetalous  epigynous  group  was 
subdivided  into  plants  having  united  stamens  and  those  having  them 
distinct ;  the  result  being  eleven  classes,  which  were  placed  by  Jussieu 
in  the  following  order  : — 


I"  Stamens  epigynous       ....  1 

Apetalous       ■<  Stamens  perigynous  ....  2 

|_  Stamens  hypogynous     ....  3 

(Corolla  hypogynous  ....  4 

Corolla  perigynous       ....  5 

I"  anthers  united  .  6 
Corolla  epigynous  < 

|_  anthers  distinct    .  7 

I"  Stamens  epigynous    ....  8 

Polypetalous  <  Stamens  hypogynous     ....  9 

L  Stamens  perigynous  .       .       .       .  10 
Diclinous       .       .       .       .       .       .       .       ,  .11 


This  was  however  so  artificial  a  distribution,  that  botanists  soon 
found  it  as  unsatisfactory  as  it  was  simple.  Various  changes  have 
therefore  been  recommended  from  time  to  time,  some  of  which  are 
the  following : — 

In  1813,  De  Candolle,  dropping  the  names  of  all  Jussieu's  classes, 
and  abolishing  many  of  them,  proposed  to  arrange  as  follows  the  113 
orders  of  Exogens  with  which  he  was  at  that  time  acquainted. 

Class. 

Polypetalous  ( Petals  hypogynous  miaZam^om)         .  1 
**  I  Petals  perigynous  {Calycijiorce)   .       .  2 

Apetalous  ....  (Monochlamydece)  .  5 
Thus  the  classes  were  reduced  from  eleven  to  five,  which  was  a 
defect ;  but  those  which  remained  were  supposed  to  be  more  natural, 
which  would  have  been  an  advantage.  Five  years  afterwards,  in  his 
'  Regni  Vegetabilis  Systema  Naturale,'  he  added  the  names  inclosed 
within  parentheses,  and  he  broke  up  the  Thalamiflorce  into  five  cohorts, 
but  without  stating  what  orders  he  arranged  under  them.  We  do 
not  find  that  he  ever  pursued  the  subject  farther.  Since  that  period 
this  great  botanist  has  occupied  himself  with  the  special  study  of 
the  natural  orders,  and  the  public  has  derived  no  advantage  from  his 
general  views,  which  is  much  to  be  regretted. 

In  1825,  Professor  Agardh  of  Lund,  afterwards  bishop  of  Carlsbad, 
proposed  a  great  change  in  the  subordination  of  Exogens,  retaining 
the  principles  of  primary  division  recognised  by  Jussieu  and  De 
Candolle,  but  forming  them  into  twenty  subdivisions,  defined  by 
various  characters  analogous  to  those  by  which  the  orders  themselves 
are  circumscribed.  This,  we  believe,  is  the  first  step  of  any  con- 
sequence towards  putting  Exogens  into  a  more  natural  grouping  than 
that  of  Jussieu.  In  many  respects  the  subdivisions  are,  as  far  as 
they  go,  unobjectionable  ;  but  they  have  excited  scarcely  any  attention 
among  systematic  botanists.  The  necessity  however  of  some  better 
method  of  subordination  than  that  of  Jussieu  and  De  Candolle  has 
become  evident  to  everybody;  and  attempts  have  been  made  to  effect 
this  by  Drs.  Bartling,  Schultz,  Von  Martius,  and  others  on  the 
continent,  and  by  Dr.  Lindley  in  this  country.  The  last  named 
author  has  successively  developed  his  system  in  his  '  Nixus 
Plantarum,'  the  '  Penny  Cyclopaedia,'  article  Exogens,  his  '  Natural 
System  of  Botany,'  and  his  '  Vegetable  Kingdom.'  We  shall  here 
give  an  analysis  of  Dr.  Lindley' s  arrangement  of  Exogens,  as  given 
in  the  last  mentioned  work.  Whatever  may  be  its  defects  they  are 
rather  inherent  to  the  subject  than  attributable  to  any  want  of 
knowledge  or  judgment  in  the  author,  as  it  undoubtedly  displays  the 
largest  acquaintance  with  the  details  of  the  structure  of  this  class  of 
plants  that  has  yet  been  displayed  by  any  writer  on  systematic 
botany.  The  following  is  an  analysis  of  the  class  of  Exogens  : — 
Alliances  of  Exogens. 
Sub-Class  I.  Diclinous  Exogens. 
Flowers  $  %  >  without  any  customary  tendency  to  0 . 

I.  Amentales.  —  Flowers  in  catkins,  achlamydeous  or  monochla- 
mydeous.  Carpels  superior.  Embryo  small,  with  little  or  no 
albumen. 

Casuarinacece. — Ovules  1  or  2,  ascending.  Radicle  superior. 
Bctulacece.— Ovule  1,  pendulous.    Radicle  superior. 
Altingiacece. — Ovules  00.    Seeds  winged. 
Salicacece. — Ovules  00.    Seeds  cottony. 
Myricacece. — Ovule  1,  erect.    Radicle  superior. 
Elceagnacece. — Ovule  1,  ascending.    Radicle  inferior. 
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II.  Urticales.  —  Flowers    scattered,    monoclilamydeous.  Carpel 

single,  superior.  Embryo  large,  lying  in  a  small  quantity  of 
albumen. 

StUaginacece. — Radicle  superior.  Ovules  twin,  suspended.  Embryo 
straight,  albuminous.    Anthers  2-lobed,  with  vertical  fissures. 

Urticacece—  Radicle  superior.  Ovule  solitary,  erect.  Embryo 
straight,  albuminous.    Juice  limpid.    Stipules  small,  flat. 

Ceratophyllacece. — Radicle  inferior.  Embryo  exalbuminous.  Plumule 
many-leaved,  large. 

Cannabinacew. — Radicle  superior.  Ovule  solitary,  suspended. 
Embryo  hooked,  exalbuminous. 

Moracece.— Radicle  superior.  Ovule3  solitary,  suspended.  Embryo 
hooked,  albuminous. 

Artocarpacece. — Radicle  superior.  Ovule  solitary,  erect  or  sus- 
pended. Embryo  straight,  exalbuminous.  Juice  milky.  Stipules 
large,  convolute. 

Platanacece. — Radicle  inferior.  Embryo  albuminous.  Plumule 
minute.    Juice  limpid.    Stipules  large,  deciduous. 

III.  Euphorbiales. — Flowers  scattered,  monoohlamydeous.  Carpels 
consolidated,  superior.  Placentae  axile.  Embryo  surrounded  by 
abundant  albumen.    (Albumen  occasionally  absent.) 

Euphorbiacece. — Ovules  definite,  suspended,  anatropal.  Radicle 
superior.       *"  ■ 

Gyrostemonece. — Ovules  definite,  suspended,  campylotropal.  Radicle 
inferior.    Albumen  mealy. 

Scepacece. — Ovules  definite,  suspended,  anatropal.  Radicle  superior, 
<J ,  amentaceous. 

Callitrichacece. — Ovules  definite,  suspended,  amphitropal.  Radicle 
superior. 

Empetracea. — Ovules  definite,  ascending,  anatropal.  Radicle 
inferior. 

Batidem. — Ovules  solitary,  ascending,  ? ,  naked,  combined  into  a 
succulent  cone. 

Nepenthaceoe. — Ovules  00,  ascending.  Radicle  inferior.  Seeds 
Bcobiform. 

IV.  Quernales.  —  Flowers  in  catkins,  monoohlamydeous.  Carpel 
single,  superior.  Embryo  large,  lying  in  a  small  quantity  of 
albumen. 

Corylacece. — Ovary  2-  or  more  celled.  Ovules  pendulous  or  peltate. 
Juglandacew. — Ovary  1-celled.    Ovule  solitary,  erect. 

V.  Garryales.  —  Flowers   monoohlamydeous,     sometimes  amen- 

taceous. Carpels  inferior.  Embryo  minute,  in  a  large  quantity 
of  albumen. 

Garryacece. — Flowers  amentaceous.  Leaves  opposite,  stipulate. 
Helwingiacea. — Flowers  fascicled.    Leaves  alternate,  stipulate. 

VI.  Menisperhales.  —  Flowers  monochlamydeous.  Carpels  supe- 
rior, disunited.    Embryo  surrounded  by  abundant  albumen. 

MonimiacecB. — Albumen  copious,  solid.  Seeds  pendulous.  Embryo 
small,  external.    Stamens  perigynous. 

Atherospermacece. — Albumen  copious,  solid.  Seeds  erect.  Anthers 
opening  by  recurved  valves. 

Myristicacem. — Albumen  copious,  ruminated.  Sepals  united  into 
a  valvate  cup. 

Lardizabalaceas. — Albumen  copious,  solid.  Seeds  parietal.  Embryo 
minute. 

Schizandracece. — Albumen  copious,  solid.  Seeds  pendulous. 
Embryo  minute,  internal.     Stamens  hypogynous. 

Menispermacece. — Albumen  sparing,  solid.  Seeds  amphitropal. 
Embryo  large. 

VII.  Cucuebitales. — Flowers  monochlamydeous.  Carpels  inferior. 
Placentae  parietal.    Embryo  without  albumen. 

Cucwbitacece. — Fruit  pulpy.  Placentas  strictly  parietal.  Monope- 
talous. 

Datiscacece. — Fruit  dry.    Placentas  strictly  parietal.  Apetalous. 
Begoniacece. — Fruit  dry.    Placentas  projecting  and  meeting  in  the 
axis.  Monodichlamydeous. 

VIII.  Papayales. — Flowers  dichlamydeous.  Carpels  superior,  con- 
solidated. Placentas  parietal.  Embryo  surrounded  by  abundant 
albumen. 

Papayacece. — Corolla  monopetalous  ;  ? ,  without  scales. 
Pangiacea. — Corolla  polypetalous ;  $  ,  with  scales  in  the  throat. 

Sub-Class  II. — Hypogynous  Exogens. 

Flowers  0,  or  6*  Q  ?  •    Stamens  entirely  free  from  the  calyx 
and  corolla. 

IX.  Violales. — Flowers  monochlamydeous.  Placentas  parietal,  or 
sutural.    Embryo  straight,  with  little  or  no  albumen. 

Flacourtiace.ce. — Flowers  scattered,  apetalous,  or  polypetalous. 
Petals  and  stamens  both  hypogynous.  Leaves  dotless,  or  with  round 
dots  only. 

Lacistemacta. — Flowers_in  catkins,  apetalous,  scaly,  polygamous. 
Stamens  unilateral. 
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Samydacem. — Flowers  scattered,  apetalous,  tubular,  hermaphrodite. 
Leaves  marked  with  both  round  and  linear  transparent  dots.  Stamens 
perigynous. 

Passijloracex. —  Flowers  polypetalous  or  apetalous,  coronetted. 
Petals  perigynous,  imbricated.  Stamens  on  the  stalk  of  the  ovary. 
Styles  simple,  terminal.    Seeds  arillate.    Leaves  stipulate. 

Malesherbiacex. — Flowers  polypetalous,  coronetted.  Petals  perigy- 
nous, imbricated.  Stamens  on  the  stalk  of  the  ovary.  Styles  simple, 
dorsal.    Seeds  without  aril.    Leaves  without  stipules. 

Moringacea. — Flowers  polypetalous.  Calyx  many-leaved.  Petals 
perigynous.  Anthers  1-celled.  Fruit  stipitate,  consolidated,  siliquose. 
Seeds  without  albumen.    Stamens  perigynous. 

Violacece. — Flowers  polypetalous.  Calyx  many-leaved.  Petals 
hypogynous.  Stamens  all  perfect.  Anthers  crested  and  turned 
inwards.    Fruit  consolidated.    Seeds  albuminous. 

Frankeniacex, — Flowers  polypetalous.  Calyx  tubular,  furrowed. 
Petals  hypogynous,  unguiculate. 

Tamaricacece. — Flowers  polypetalous.  Calyx  many-leaved.  Petals 
hypogynous.  Styles  distinct.  Fruit  consolidated.  Seeds  00,  basal, 
comose,  without  albumen. 

Sauvagesiaceae. — Flowers  polypetalous.  Calyx  many-leaved.  Petals 
hypogynous.  Stamens  partly  sterile  and  petaloid.  Anthers  opposite ; 
the  petals  naked,  turned  outwards.  Fruit  consolidated.  Seeds 
albuminous. 

Crasmlaceee. — Flowers  polypetalous  or  monopetalous.  Calyx  many- 
leaved.    Petals  hypogynous.    Fruit  follicular,  apocarpous. 

Turncraceai. — Flowers  polypetalous.  Petals  perigynous,  contorted. 
Styles  forked.    Leaves  exstipulate. 

X.  Cistales. — Flowers  monochlamydeous.  Placentas  parietal  or 
sutural.    Embryo  curved  or  spiral,  with  little  or  no  albumen. 

Cistacece.—  Stamens  not  tetradynamous,  generally  indefinite. 
Flowers     or  i/.    Seeds  with  albumen.    Fruit  closed  up. 

Brassicacea. — Stamens  tetradynamous.    Flowers  %/. 

Besedacea. — Stamens  not  tetradynamous,  definite.  Flowers  not 
tetramerous.  Seeds  without  albumen.  Fruit  usually  open  at  the 
point. 

Capparidacece. — Stamens  not  tetradynamous.  Flowers  4.  Seeds 
without  albumen.    Fruit  closed  up. 

XI.  Malvales. — Flowers  monochlamydeous.  Placentae  axile. 
Calyx  valvate  in  aestivation.  Corolla  imbricated  or  twisted.  Sta- 
mens definite  or  00.    Embryo  with  little  or  no  albumen. 

Sterculiacece. — Stamens  columnar,  all  perfect.  Anthers  2-celled» 
turned  outwards. 

Byltneriacea?. — Stamens  monadelphous,  in  most  cases  partly  sterile. 
Anthers  2-celled,  turned  inwards. 

Vivianiacece. — Stamens  free.  Disc  none.  Seeds  with  albumen. 
Embryo  curved.    Petals  permanent.    Calyx  ribbed. 

Tropaolacea. — Stamens  free.  Disc  none.  Seeds  without  albumen. 
Embryo  amygdaloid. 

Malvaceae. — Stamens  columnar,  all  perfect.  Anthers  1-celled, 
turned  inwards. 

Tiliacex. — Stamens  free,  on  the  outside  a  disc.  Seeds  with  albumen. 
Embryo  straight. 

XII.  Safindales. —  Flowers  monochlamydeous,  unsymmetrical. 
Placentas  axile.  Calyx  and  corolla  imbricated.  Stamens  definite. 
Embryo  with  little  or  no  albumen.    Stamens  rarely  00. 

TremandracecB. — Flowers  complete,  partially  symmetrical.  Calyx 
valvate.    Anthers  2-4-celled,  opening  by  pores. 

Polygalacex. — Flowers  complete  (irregular)  unsymmetrical.  Petals 
naked.  Anthers  opening  longitudinally.  Carpels  3.  Seeds  winged. 
(In  one  case  the  ovary  is  adherent.) 

Vochyacem. —  Flowers  complete,  unsymmetrical,  very  irregular. 
Petals  naked.  Anthers  opening  longitudinally.  Carpels  3.  Seeds 
winged. 

Staphyleacece. — Flowers  complete,  unsymmetrical.  Petals  usually 
with  an  appendage  or  0.  Anthers  opening  longitudinally.  Carpels  3. 
Seeds  usually  arillate,  wingless. 

Sapindacea. — Flowers  complete,  unsymmetrical.  Petals  usually 
with  an  appendage  or  0.  Anthers  opening  longitudinally.  Carpels  3. 
Seeds  usually  arillate,  wingless. 

Petiveriacex. — Flowers  apetalous.    Carpels  solitary. 

Aceracece. — Flowers  complete,  unsymmetrical.  Petals  naked  or  0. 
Anthers  opening  longitudinally.    Carpels  2.    Seeds  without  an  aril. 

Malpighiacea. — Flowers  complete,  partially  symmetrical.  Calyx 
imbricated.  Petals  naked,  stalked.  Ovules  hanging  by  cords. 
Stigmas  simple.    Embryo  usually  convolute. 

Erythroxylacea. — Flowers  complete,  partially  symmetrical.  Calyx 
imbricated.  Petals  with  an  appendage.  Ovules  sessile,  pendulous. 
Stigmas  capitate.    Embryo  straight. 

XIII.  Guttiferales.  —  Flowers  monochlamydeous.  Placentas 
axile.  Calyx  imbricated.  Corolla  imbricated  or  twisted.  Stamens 
00.  Embryo  with  little  or  no  albumen.  Stamens  sometimes 
definite  in  number. 

Dipteracea. — Leaves  simple,  alternate,  with  large  convolute  stipules. 
Flowers  symmetrical.  Petals  equilateral.  Calyx  unequal,  permanent, 
winged.    Anthers  beaked.    Fruit  1-celled  ;  1  -seeded. 
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Ternstroiniaccw. — Leaves  simple,  alternate,  without  stipules,  or  with 
very  small  ones.  Flowers  symmetrical.  Petals  equilateral.  Anthers 
versatile.    Seeds  few  or  single.    Stigmas  on  a  long  style. 

Rhizobolacece. — Leaves  digitate,  opposite.  Flowers  symmetrical. 
Petals  equilateral.  Stigmas  sessile.  Seeds  solitary.  Embryo  with  an 
enormous  radicle. 

Clusiacew. — Leaves  simple,  opposite,  without  stipules.  Flowers 
symmetrical.  Petals  equilateral.  Anthers  adnate,  beakless.  Seeds 
solitary  or  few.    Stigmas  sessile,  radiating. 

Marcgraviacem.  —  Leaves  simple,  alternate,  without  stipules. 
Flowers  unsymmetrical.  Petals  equilateral.  Anthers  versatile.  Seeds 
innumerable,  minute.    Stigmas  sessile. 

Hypericacece. — Petals  oblique,  glandular.  Seeds  numerous,  naued. 
Styles  long,  distinct. 

Reaumuriacece.  —  Petals  oblique,  glandless.  Seeds  few,  shaggy. 
Styles  long,  distinct. 

XIV.  Nymphaxes. —  Flowers  diehlamydeous.  Placentae  axile  or 
sutural.  Stamens  00.  Embryo  on  the  outside  of  a  very  large 
quantity  of  mealy  albumen.    A  part  have  no  albumen. 

NymphceacecB — Carpels  united  into  a  many-celled  fruit,  with  dissepi- 
mental  placenta. 

Cabombacece, — Carpels  distinct.  Albumen  copious.   Torus  absent. 
Ndumbiacece. — Carpels  distinct.  Albumen  0.   Torus  honeycombed, 
very  large. 

XV.  Kanales. —  Flowers  monodichlamydeous.  Placentse  sutural  or 
axile.  Stamens  00.  Embryo  minute,  inclosed  in  a  large  quantity 
of  fleshy  or  horny  albumen. 

Magnoliaceoe. — Carpels  distinct.  Stipules  large,  convolute.  Corolla 
imbricated.    Albumen  homogeneous. 

Anonaccw. — Carpels  distinct.  Stipules  0.  Corolla  valvate.  Albu- 
men ruminate. 

Dilleniacece. — Carpels  distinct.  Stipules  0.  Corolla  imbricated. 
Albumen  homogeneous.    Seeds  arillate. 

RanunculacecB. — Carpels  distinct.  Stipules  0.  Corolla  imbricated. 
Albumen  homogeneous.    Seeds  without  an  aril. 

Sarraceniacew. — Carpels  consolidated.  Calyx  permanent.  Placenta? 
axile. 

Papaveraceas. — Carpels  consolidated.  Calyx  deciduous.  Placenta 
usually  parietal. 

XVI.  Berberales. — Flowers  monodichlamydeous.  Placenta?  sutural, 
parietal,  or  axile.  Stamens  definite.  Embryo  inclosed  in  a  large 
quantity  of  fleshy  albumen. 

Droseracece. — Flowers  regular  and  symmetrical.  Placenta  parietal. 
Stamens  alternate  with  the  petals,  or  twice  as  many. 

Fumariacew. — Flowers  irregular  and  unsymmetrical.  Placentse 
parietal.    Stamens  opposite  the  petak. 

Berberidacece. — Flowers  regular,  symmetrical.  Placenta?  sutural. 
Stamens  opposite  the  petals.    Anthers  with  recurved  valves. 

Vitacece. — Flowers  regular,  symmetrical.  Placentae  axile.  Stamens 
opposite  the  petals.    Anthers  opening  longitudinally. 

Pittosporacece  —  Flowers  regular,  symmetrical.  Placenta?  axile  and 
parietal.  Stamens  alternate  with  the  petals.  Ovules  ascending  or 
horizontal.    Corolla  imbricated. 

Oiacacece. — Flowers  regular,  symmetrical.  Placenta?  axile.  Stamens 
alternate  with  the  petals.    Ovules  pendulous.    Corolla  valvate. 

CyrillacecB. — Flowei-s  re  ular,  symmetrical.  Placenta  axile.  Stamens 
alternate  with  the  petals,  if  equal  to  them  in  number.  Ovules  pen- 
dulous.   Corolla  imbricated. 

XVII.  Ericales. — Flowers  diehlamydeous,  symmetrical  in  the  ovary. 
Placenta?  axile.  Stamens  definite.  Embryo  inclosed  in  a  large 
quantity  of  fleshy  albumen.  Stamens  occasionally  adherent  to 
the  corolla. 

EumiriacecB. — Flowers  polypetalous.  Stamens  all  perfect,  mon- 
adelphous.   Anthers  2-celled,  with  a  long  membranous  connective. 

EpacridacccB. — Flowers  monopetalous.  Stamens  all  perfect,  free. 
Seeds  with  a  firm  skin.    Anthers  1-celled,  opening  longitudinally. 

Pyrolacecv. — Flowers  half-monopetalous.  Stamens  all  perfect,  free. 
Seeds  with  a  loose  skin.    Embryo  at  the  base  of  the  albumen. 

Francoaccce. — Flowers  polypetalous.  Stamens  half-sterile  and  scale- 
like, free.    Seeds  with  a  firm  skin. 

Monotropaccw. —  Flowers  half-monopetalous.  Stamens  all  perfect, 
free.  Seeds  with  a  loose  skin  or  wing.  Embryo  at  the  apex  of  the 
albumen. 

Ericacece. — Flowers  monopetalous.  Stamens  all  perfect,  free.  Seeds 
with  a  firm  or  loose  skin.    Anthers  2-celled,  opening  by  pores. 

XVIII.  Rutales. — Flowers  monodichlamydeous,  symmetrical.  Pla- 
centa? axile.  Calyx  and  corolla  imbricated,  if  present.  Stamens 
definite.  Embryo  with  little  or  no  albumen.  Occasionally 
<J  ?• 

Aurantiaceae. — Fruit  consolidated,  succulent,  indehiscent.  Petals 
imbricated.    Stamens  free,  or  nearly  so.    Leaves  dotted. 

Amyridacece. — Fruit  consolidated,  hard,  dry,  somewhat  valvular. 
Petals  valvate.    Stamens  free.    Leaves  generally  dotted. 

Cedrelaceic. — Fruit  consolidated,  capsular.  Stamens  deeply  mon- 
adelphous  or  free.    Seeds  numerous,  winged 
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Meliacece. — Fruit  consolidated,  berried,  or  capsular.  Stamens 
deeply  monadelphous.    Seeds  few,  wingless.    Leaves  dotless. 

Anacardiacece. — Fruit  apocarpous.  Ovule  single,  suspended  by  n 
cord  rising  from  the  base  of  the  carpel. 

Connaracece. — Fruit  apocarpous.  Ovules  collateral,  ascending, 
orthotropal,  sessile. 

Rulacece. — Fruit  finally  apocarpous,  few-seeded,  with  the  pericarp 
separating  in  two  layers.    Ovules  sessile,  pendulous.    Flowers  0 . 

Xanthoxylacece. — Fruit  finally  apocarpous,  1-seeded,  with  the  peri- 
carp separating  in  two  layers.  Ovules  sessile,  pendulous.  Flowers 
$  0  ?• 

Ochnacecs. — Fruit  finally  apocarpous,  1-seeded,  with  the  pericarp 
not  laminating,  and  a  succulent  conical  torus. 

Simarubacece. — Fruit  finally  apocarpous,  1-seeded,  with  the  peri- 
carp not  laminating,  and  a  dry  inconspicuous  torus.  Albumen  wanting. 
Leaves  alternate,  without  stipules. 

Zygophyllacew. — Fruit  finally  apocarpous,  few-seeded,  with  the 
pericarp  not  laminating,  and  a  dry  inconspicuous  torus.  Albumen 
present.    Leaves  opposite,  with  stipules. 

Elatinacece. — Fruit  finally  apocarpous,  many-seeded.  Flowers 
polypetalous. 

PodostcmacecB. — Fruit  finally  apocarpous,  many-seeded.  Flowers 
apetalous,  very  imperfect. 

XIX.  Geraniales.  —  Flowers  monodichlamydeous,  symmetrical. 
Placenta?  axile.  Calyx  imbricated.  Corolla  twisted.  Stamens 
definite.    Embryo  with  little  or  no  albumen. 

Linacece. — Flowers  symmetrical.  Styles  distinct.  Carpels  longei 
than  the  torus.   Seeds  with  little  or  no  albumen. 

ChlcenacecB. — Flowers  regular,  unsymmetrical,  with  a  permanent 
cup-like  involucre.    Stamens  monadelphous.    Albumen  abundant. 

Oxalidacea.- — Flowers  symmetrical.  Styles  distinct.  Carpels  longer 
than  the  torus.    Seeds  with  abundant  albumen. 

Balsaminacece. — Flowers  very  irregular  and  unsymmetrical,  without 
an  involucre.    Stamens  distinct.    Albumen  none. 

GeraniacecB. — Flowers  usually  symmetrical.  Styles  and  carpela 
combined  round  a  long-beaked  torus. 

XX.  Silenales. — Flowers  monodichlamydeous.  Placenta?  free,  cen- 
tral. Embryo  external,  curved  round  a  little  mealy  albumen. 
Carpels  more  than  one,  completely  combined  into  a  compound 
fruit.    Some  slightly  perigynous,  others  $  $ . 

Caryophyllacew. — Calyx  and  corolla  usually  both  present  and  sym- 
metrical (4  and  4,  or  5  and  5),  the  latter  conspicuous.  Ovules 
amphitropal.    Leaves  opposite,  without  stipules. 

JllecebracecB. — Calyx  and  corolla  usually  both  present  and  sym- 
metrical (4  and  4,  or  5  and  5),  the  latter  rudimentary.  Ovules 
amphitropal.    Leaves  with  scarious  stipules. 

PortulacacecB. — Calyx  and  corolla  both  present  and  unsymmetrical 
(2  and  5),  the  latter  usually  conspicuous.  Ovules  amphitropal. 
Leaves  alternate,  succulent,  without  stipules. 

Polygonacece. — Calyx  only  present,  but  often  coloured.  Ovulea 
orthotropal.    Nut  usually  triangular. 

XXI.  Chenopodales. — Flowers  monochlamydeous.  Placenta?  free, 
central.  Embryo  external,  either  curved  round  or  applied  to  tho 
surface  of  a  little  mealy  or  horny  albumen.  Carpels  solitary,  or 
if  more  than  one  distinct.  Some  slightly  perigynous,  others  $  $  . 

NyctaginacecB. — Sepals  united  into  a  long  (often  coloured)  plaited 
tube  which  separates  from  its  base,  the  latter  becoming  hard,  and 
forming  a  spurious  pericarp. 

Phytolaccacew. — Sepals  separate,  flat.  Stamens  alternate  with  the 
sepals,  or  00.    Carpels  several  (or  1). 

Amarantacece. — Sepals  separate  or  nearly  so,  flat.  Stamens  oppo- 
site the  sepals.  Anthers  often  1-celled.  Ovary  1 ;  often  several- 
seeded.    Flowers  scarious,  surrounded  by  imbricated  bracts. 

ChenopodiacecB. — Sepals  separate  or  nearly  so,  flat.  Stamens  oppo- 
site the  sepals.  Anthers  2-celled.  Ovary  1;  always  1-seeded. 
Flowers  herbaceous,  naked. 

XXII.  Piperales.- — Flowers  achlamydeous.  Embryo  minute,  on  the 
outside  of  a  large  quantity  of  mealy  albumen.  Occasionally 
<?  ?• 

Piperacew. — Carpel  solitary.  Ovule  erect.  Embryo  lying  in 
vitellus.    Leaves  opposite  or  alternate,  with  or  without  stipules. 

ChloranthacecB.  —  Carpel  solitary.  Ovule  suspended.  Embryo 
naked.    Leaves  opposite,  with  intermediate  stipules. 

Saurwacece. — Carpels  several,  distinct.  Ovule  erect.  Embryo 
lying  in  vitellus.    Leaves  alternate  with  stipules. 

Sub-Class  III.  Perigynous  Exogens. 
Flowers  0  or  <J  0  $ .    Stamens  growing  to  the  side  of  either  the 
calyx  or  corolla.  Ovary  superior,  or  nearly  so. 

XXIII.  Ficoidales— Flowers  monodichlamydeous.  Placentae  central 
or  axile.  Corolla,  if  present,  polypetalous.  Embryo  external,  and 
curved  round  a  small  quantity  of  mealy  albumen. 

Bascllacea?.—  Petals  absent.  Sepals  distinct.  Fruit  inclosed  in  a 
membranous  or  succulent  calyx.    Carpel  single,  solitary.    Seed  erect. 
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Mesemhyacece. — Petals  numerous,  conspicuous.    Carpels  several, 

consolidated. 

Tetragoniacece. — Petals  absent.    Carpels  several,  consolidated. 
Sclcranthacece. — Petals  absent.    Sepals  united  into  a  tube.  Carpel 
single,  solitary.    Fruit  inclosed  in  the  hardened  calyx  tube. 

XXIV.  Daphnales. — Flowers  monodichlamydeous.    Carpel  solitary. 

Embryo  amygdaloid,  without  albumen. 

Thymelacea. — Anthers  bursting  lengthwise.  Apetalous  or  poly- 
petalous.    Ovule  solitary,  suspended.    Calyx  imbricated. 

Proteaccce. — Anthers  bursting  lengthwise.  Apetalous.  Ovules 
erect.    Calyx  valvate. 

Lauracece. — Anthers  bursting  by  recurved  valves.  Leaves  perfect. 
Fruit  naked. 

Cassythaceaz. — Anthers  bursting  by  recurved  valves.  Leaves  mere 
colourless  scales.    Fruit  buried  in  a  succulent  permanent  calyx. 

XXV.  Rosales. — Flowers  monodichlamydeous.  Carpels  more  or  less 
distinct.  Placentas  sutural.  Seeds  definite.  Corolla,  if  present, 
polypetalous.  Embryo  amygdaloid,  with  little  or  no  albumen. 

Calycanthacew. — Flowers  consisting  of  numerous  imbricated  soales. 
Cotyledons  convolute. 

Chrysobalanaccce. — Flowers  polypetalous  (or  apetalous),  nearly  or 
quite  regular.  Carpel  solitary.  Style  proceeding  from  the  base  of 
the  ovary. 

Falacece,  or  Leguminosce.  —  Flowers  polypetalous  or  apetalous, 
paphoriaceous  (or  leguminous).  Carpel  solitary,  with  the  style  pro- 
ceeding from  the  apex  of  the  ovary. 

Drupacece. — Flowers  polypetalous,  regular,  drupaceous.  Carpel 
solitary,  with  the  style  proceeding  from  the  apex  of  the  ovary. 

Pomacew. — Flowers  polypetalous,  regular.  Carpels  adhering  to  the 
calyx  by  their  back. 

Sanguisorbacea.- — Flowers  apetalous.  Carpel  solitary,  inolosed  in  a 
hardened  calyx-tube,  forming  a  false  pericarp. 

Rosacea:. — Flowers  polypetalous.  Carpels  free  from  the  calyx,  and 
quite  or  neai'ly  so  from  each  other. 

XXVI.  Saxifbagales. — Flowers  monodichlamydeous.  Carpels  conso- 
lidated. Placenta  sutural  or  axile.  Seeds  00.  Corolla,  if  present, 
polypetalous.  Embryo  taper,  with  a  long  radicle,  and  little  or  no 
albumen. 

Saxifragacea>, — Styles  distinct.    Leaves  alternate. 
Hydmngeacece. — Styles  distinot.     Leaves  opposite,  without  sti- 
pules. 

Cunoniaccce. — Styles  distinct.  Leaves  opposite,  with  large  inter- 
potiolar  stipules. 

Brexiacew. — Styles  consolidated.  Calyx  many-leaved.  Albumen  0. 
Leaves  alternate. 

Lytliracem.- — Styles  consolidated.  Calyx  tubular,  permanent,  with 
the  petals  in  the  margin.    Albumen  0.    Leaves  opposite. 

XXVII.  Rhamnales.— Flowers  monodichlamydeous.  Carpels  conso- 
lidated. Placentas  axile.  Fruit  capsular,  berried,  or  drupaceous. 
Seeds  definite.  Embryo  amygdaloid,  with  little  or  no  albumen. 

PenceacecB. — Flowers  apetalous.  Ovary  composed  of  4  carpels. 
Calyx  tubular,  with  definite  divisions.    Cotyledons  consolidated. 

Aquilariacece. — Flowers  apetalous.  Ovary  composed  of  2  carpels. 
Calyx  tubular,  with  a  definite  number  of  divisions.  Cotyledons 
amygdaloid. 

Ulmacea. — Flowers  apetalous.  Ovary  composed  of  2  carpels. 
Calyx  imperfect,  and  irregularly  divided  at  the  edge.  Cotyledons  thin 
and  leafy. 

Rhamnacece. — Flowers  polypetalous.  Calyx  valvate.  Stamens 
opposite  petals.    Seeds  erect. 

Chailletiaceai. — Flowers  polypetalous.  Calyx  valvate.  Stamens 
alternate  with  the  petals.    Seeds  pendulous. 

Hippocrateacea. — Flowers  polypetalous.  Calyx  imbricated.  Sta- 
mens (3),  monadelphous. 

Celastraccx. — Flowers  polypetalous.  Calyx  imbricated.  Stamens 
4/',  distinct. 

Staclchoiisiacece. — Flowers  monopetalous.    Stamens  episepalous. 

Sapotaccce. — Flowers  monopetalous.  Stamens  epipetalous.  Ovules 
ascending.    Radicle  short.    Cotyledons  amygdaloid. 

Styracacece. — Flowers  monopetalous.  Stamens  epipetalous.  Ovule3 
in  part  at  least  suspended.    Radicle  long.    Cotyledons  leafy. 

XXVIII.  Gentianales.  —  Flowers  dichlamydeous,  monopetalous, 
symmetrical.  Placenta)  axile  or  parietal.  Embryo  minute,  or  with 
the  cotyledons  much  smaller  than  the  radicle,  lying  in  a  large 
quantity  of  albumen. 

Ebcnacew. — Stipules  0.    Stigmas  simple,  sessile,  radiating. 

Aquifoliacece. — Stipules  0.  Stigmas  simple,  at  the  end  of  a  mani- 
fest style.  Placenta  axile.  Seeds  definite,  pendulous.  Corolla 
imbricated. 

Apocynacem. — Stipules  0.  Stigmas  collected  into  a  massive  head, 
expanded  at  the  base  in  the  form  of  a  ring  or  membrane,  and  con- 
tracted in  the  middle.    Albumen  sometimes  0. 

Loganiactm. — Leaves  opposite,  with  intervening  stipules. 

Diapcnsiaccw, — Stipules  0.     Stigmas  simple,  at  the  end  of  a 


manifest  style.  Placenta  axile.  Seeds  indefinite,  peltato.  Stamens 
interpetalous. 

Stilbacea. — Stipules  0.  Stigmas  simple,  at  the  end  of  a  manifest 
style.  Placentae  axile.  Seeds  definite,  erect.  Corolla  valvate. 
Flowers  unsymmetrical. 

Orobanchacex. — Stipules  0.  Stigmas  simple,  at  the  end  of  a 
manifest  style.    Placentas  parietal.    Flowers  didynamous. 

Gentianacece. — Stipules  0.  Stigmas  simple,  at  the  end  of  a  manifest 
style.    Placenta  parietal.    Flowers  regular. 

XXIX.  Solanales. — Flowers  dichlamydeous,  monopetalous.  Pla- 
centa axile.  Fruit  2-3-celled.  Embryo  large,  lying  in  a  small 
quantity  of  albumen. 

Oleacece. — Stamens  free,  2  or  4. 

Solanacece. — Stamens  free,  5.    Placenta?  axile.    Embryo  terete. 

Asclepiadacew. — Anthers  and  stigmas  consolidated  into  a  column. 

Cordiaeeae. — Stamens  free,  5.  Placenta  axile.  Cotyledons  leafy, 
folded  longitudinally. 

Convolvulaceai. — Stamens  free,  5.  Placentas  basal.  Cotyledons, 
leafy,  doubled  up. 

Cuscutacew. — Stamens  free,  5.  Placenta  basal.  Embryo  filiform 
spiral. 

Polemoniacece. — Stamens  free,  5.  Placenta  axile.  Cotyledons 
straight,  plano-convex. 

XXX.  Cortusales.- — Flowers  dichlamydeous,  monopetalous,* symme- 
trical. Placenta  free.  Central  embryo  lying  among  a  small  quantity 
of  albumen.    Occasionally  monochlamydeous  or  polypetalous. 

Hydrophyllacece. — Stamens  alternate  with  the  petals.    Styles  2. 
Inflorescence  circinate. 
Plwmbaginaceas. — Stamens  opposite  the  petals.  Fruit  membranous, 

1-  seeded.    Styles  5.    Stem  herbaceous. 

Plantaginaccce. — Stamens  alternate  with  the  petals.  Style  1. 
Inflorescence  straight. 

Primulacece. — Stamens  opposite  the  petals.  Fruit  capsular,  many- 
seeded.    Style  1.    Stem  herbaceous. 

Myrsinaceai. — Stamens  opposite  the  petals.  Fruit  indehiscent, 
drupaceous.    Style  1.    Stem  woody. 

XXXI.  EcniALES. — Flowers  dichlamydeous,  monopetalous,  symmetri- 
cal or  unsymmetrical.  Fruit  nucamentaceous,  consisting  of  several 
1-seeded  nuts,  or  of  clusters  of  them  separate  or  separable. 
Embryo  large,  with  little  or  no  albumen.  (Very  rarely  hypogy- 
nous.)    Regular-flowered  orders  passing  from  Solanals. 

Jasminacece. — Flowers  regular,  «y,  unsymmetrical.  -  Stamens  2.  Fruit 

2-  lobed.  Stigma  naked. 

Salvadoracece. — Flowers  regular,  symmetrical.  Stamens  4.  Fruit 
simple.    Stigma  naked. 

Mretiaceos. — Flower3  regular,  symmetrical.  Stamens  5.  Stigma 
naked.    Nuts  4.    Confluent  inflorescence  circinate. 

Nolanacccc. — Flowers  regular,  symmetrical.  Stamens  5.  Nuts  5 
or  k/.    Stigma  naked.    Inflorescence  straight. 

Boraginacece. — Flowers  regular,  symmetrical.  Stamens  5.  Nuts 
4  or  \J .    Stigma  naked.    Inflorescence  circinate. 

Brunoniacew. — Flowers  regular,  symmetrical.  Nut  solitary.  Stigma 
indusiate.  (Stamens  hypogynous.)  Irregular-flowered.  Orders  passing 
into  Bignoniads. 

Lamiacece. — Flowers  irregular,  unsymme'rical.  Nuts  4.  Ovule 
erect. 

Verbenacew. — Flowers  irregular,  unsymmetrical.  Nuts  confluent. 
Ovules  erect. 

Myoporacece. — Flowers  irregular,  unsymmetrical.  Nuts  confluent. 
Ovules  pendulous.    Anthers  2-celled. 

Selaginacece. — Flowers  irregular,  unsymmetrical.  Nuts  confluent. 
Ovules  pendulous.    Anthers  1-celled. 

XXXII.  Bignoniales. — Flowers  dichlamydeous,  monopetalous,  unsym- 
metrical. Fruit^capsular  or  berried,  with  its  carpels  quite  con- 
solidated. Placenta  axile  or  parietal,  or  free  central.  Embryo 
with  little  or  no  albumen. 

Pcdaliacece. — Placenta  parietal.  Fruit  bony  or  capsular.  Embryo 
amygdaloid.    Radicle  short. 

Qesneracece. — Placenta  parietal.  Fruit  capsular  or  baccate.  Embryo 
with  minute  cotyledons.    Radicle  long. 

Crescentiacea. — Placentae  parietal.  Fruit  succulent,  hard-shelled. 
Embryo  amygdaloid.    Radicle  short. 

Bignoniacece. — Placenta  axile.  Seeds  winged,  sessile,  without 
albumen.    Cotyledons  large,  leafy. 

Acanthaccai. — Placentas  axile.  Seeds  wingless,  attached  to  hard 
placental  processes,  without  albumen.    Cotyledons  large,  fleshy. 

Scrophulariaceoe. — Placenta  axile.  Seeds  albuminous.  Cotyledons 
scarcely  larger  than  or  not  so  large  as  the  radicle. 

Lentibulariacea;. — Placentae  free.  Central  seeds  minute,  without 
albumen.    Cotyledons  much  smaller  than  the  radicle. 

Sub-Class  IV.    Epigynous  Exogens.  , 

Flowers  0  or  <J  §  <j> .    Stamens  growing  to  the  side  of  either  the 
calyx  or  corolla.    Ovary  inferior,  or  nearly  so. 
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XXXIII.  Campanales. — Flowers  dichlamydeous,  monopetolous. 
Embryo  with  little  or  no  albumen. 

Campanulacece. — Ovary  2  or  more  celled.  Anthers  free,  or  half 
united.    Stigma  naked.    Corolla  valvate,  regular. 

Lobeliacem. — Ovary  2  or  more  celled.  Anthers  syngenesious. 
Stigma  surrounded  by  hairs.    Corolla  valvate,  irregular. 

Goodeniacece. — Ovary  2  or  more  celled.  Anthers  syngenesious  or 
free.    Stigma  indusiate.    Corolla  induplicate. 

Stylidiacecs. — Ovary  2  or  more  celled.  Stamens  and  styles  united 
into  a  column.    Corolla  imbricated. 

Valerianacece. — Ovary  1-celled.  Corolla  imbricated.  Anthers  free. 
Ovule  pendulous.    Albumen  none. 

Dipsacacew. — Ovary  1-celled.  Corolla  imbricated.  Anthers  free. 
Ovule  pendulous.    Seeds  albuminous. 

Calyceracece. — Ovary  1-celled.  Corolla  valvate.  Anthers  synge- 
nesious.   Ovule  pendulous.    Seeds  albuminous. 

Asteracece. — Ovary  1-celled.  Corolla  valvate.  Anthers  syngenesious. 
Ovule  erect.    Albumen  none. 

XXXIV.  Mtetales. — Flowers  dichlamydeous,  polypetalous.  Pla- 
centa axile.  Embryo  with  little  or  no  albumen.  (Occasionally 
monochlamydeous.) 

Combretacece. — Ovary  1-celled.  Ovules  pendulous.  Leaves  dotless. 
Seeds  without  albumen.    Cotyledons  convolute. 

Alangiacew. — Ovary  1-celled.  Ovules  pendulous.  Leaves  dotless. 
Seeds  albuminous.    Cotyledons  fiat. 

Chamcelauciacew.  —  Ovary  1-celled.  Ovules  ascending.  Leaves 
dotted.    Embryo  fused  into  a  solid  mass. 

Haloragacece. — Ovary  with  more  than  1  cell.  Flowers  polypetalous 
or  apetalous.  Calyx  open,  minute.  Stamens  definite.  Ovules  pen- 
dulous.   Cotyledons  minute.    (Occasionally  1-celled.) 

Onagracece. — Ovary  with  more  than  1  cell.  Flowers  polypetalous 
or  apetalous.  Calyx  valvate.  Stamens  definite.  Ovules  horizontal 
or  ascending.    Cotyledons  flat,  much  larger  than  the  radicle. 

Rhizophoracece. — Ovary  with  more  tham  1  cell.  Flowers  polypeta- 
lous. Calyx  valvate.  Stamens  indefinite.  Cotyledons  flat,  much 
shorter  than  the  radicle,  which  germinates  before  the  fruit  falls. 

Belvisiacece. —  Ovary  with  more  than  one  cell.  Flowers  mono- 
petalous,  coronated.  Calyx  valvate.  Stamens  indefinite,  mon- 
adelphous.    Cotyledons  amygdaloid. 

Melastomacece. — Ovary  with  more  than  1  cell.  Flowers  polypeta- 
lous. Calyx  imbricated.  Stamens  definite.  Anthers  rostrate. 
Leaves  usually  dotless. 

Myrtacece. — Ovary  with  more  than  1  cell.  Flowers  polypetalous  or 
apetalous  (or  valvate).  Calyx  imbricated.  Stamens  00.  Anthers 
oblong.    Leaves  usually  dotted. 

Lecylhidacecc. — Ovary  with  more  than  1  cell.  Flowers  polypeta- 
lous. Calyx  valvate  or  imbricated.  Stamens  00,  in  part  collected 
into  a  fleshy  hood.    Anthers  oblong.    Leaves  dotless. 

XXXV.  Cactales. — Flowers  dichlamydeous,  polypetalous.  Placenta) 

parietal.  Embryo  with  little  or  no  albumen. 

Homaliacem. — Sepals  and  petals  distinct.  Stamens  opposite  the 
petals.    Styles  separate.  Ovules  pendulous. 

Zoasacece,— Sepals  and  petals  distinct.  Stamens  scattered.  Styles 
confluent.    Ovules  pendulous.    Seeds  albuminous. 

Cactaccce. — Sepals  and  petals  numerous,  indistinguishable.  Stamens 
scattered.  Styles  confluent.  Ovules  horizontal.  Seeds  without 
albumen. 

XXXVI.  Grossales. — Flowers  dichlamydeous,  polypetalous.  Seeds 
numerous,  minute.  Embryo  small,  lying  in  a  large  quantity  of 
albumen. 

Grossvlariacece. — Fruit  pulpy.    Placenta  parietal. 

Eecalloniaccce. — Fruit  capsular.  Pacente  axile.  Style  and  stamens 
definite.    Calyx  imbricated. 

Philadelphacece. — Fruit  capsular.  Placenta  axile.  Styles  disunited. 
Stamens  00.    Calyx  valvate. 

Barringloniacece. — Fruit  pulpy  or  fibrous.  Placenta  axile.  Style  1. 
Stamens  00.    Calyx  imbricated. 

XXXVII.  Cinchonales.  —  Flowers  dichlamydeous,  monopetalous. 
Embryo  minute,  lying  in  a  large  quantity  of  albumen. 

Vacciniacece. — Stamens  epigynous.  Anthers  opening  by  pores. 

Columelliacece.  —  Stamens  epipetalous,  bursting  longitudinally. 
Anthers  sinuous.    Flowers  unsymmetrical. 

Cinchonacece.  —  Stamens  epipetalous,  bursting  longitudinally. 
Anthers  straight.    Leaves  with  interpetiolar  stipules. 

Caprifoliacece.  —  Stamens  epipetalous,  bursting  longitudinally. 
Anthers  straight.    Fruit  consolidated.    Leaves  without  stipules. 

Galiaceoe. — Stamens  epipetalous,  bursting  longitudinally.  Anthers 
straight.    Fruit  didymous.    Leaves  verticillate,  without  stipules. 

XXXVIII.  Umbellales.  —  Flowers  dichlamydeous,  polypetalous. 
Seeds  solitary,  large.  Embryo  small,  lying  in  a  large  quantity 
of  albumen. 

Apiacece. — Fruit  didymous,  with  a  double  epigynous  disc. ' 
Araliacecc. — Fruit  not  didymous,  without  a  doable  epigynous  disc, 
3  or  more  celled.    Pentamerous  flowers.    Corolla  valvate  Leaves 
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alternate,  without  stipules.  Anthers  turned  inwards,  opening 
lengthwise. 

Cornacece. — Fruit  not  didymous,  without  a  double  epigynous  disc, 
2  or  more  celled.  Tetrainerous  flowers.  Corolla  valvate.  Leaves 
opposite,  without  stipules. 

Samamelidacece. — Fruit  not  didymous,  without  a  double  epigy- 
nous disc,  2-celled.  Corolla  imbricated.  Leaves  alternate,  with 
stipules.    Anthers  with  deciduous  valves. 

Bruniacece. — Fruit  not  didymous,  without  a  double  epigynous  disc, 
3-  (or  1-)  celled.  Corolla  imbricated.  Leaves  alternate,  without 
stipules.     Anthers  turned  outwards,  opening  lengthwise. 

XXXIX.  Asarales. — Flowers  monochlamydeous.     Embryo  small, 
lying  in  a  large  quantity  of  albumen. 
Santalacecs. — Ovary  1-celled.      Ovules  definite,  with  a  coated 
nucleus. 

Loranthacece.— Ovary  1-celled.  Ovulea  definite,  with  a  naked 
nucleus. 

Aristolochiaceas. — Ovary  3-6-celled.    Ovules  00. 

On  this  arrangement  Dr.  Lindley  make3  the  following  general 
remarks  :— 

"  The  office  of  reproduction  is,  after  that  of  sustaining  life,  the  most 
essential  in  the  economy  of  plants  and  animals,  and  therefore  the 
modifications  which  are  found  in  the  organs  of  reproduction  may  be 
expected  to  furnish  the  best  characters  for  classification,  after  those  of 
nutrition.  The  latter  have  been  already  employed  as  the  foundations 
of  the  classes,  as  far  as  they  appear  susceptible  of  being  so  applied  ; 
the  former,  consisting  of  the  stamens  and  pistil,  have  been  little  used 
for  the  classes,  and  appear  to  present  as  many  modifications  as  are 
required  for  secondary  divisions.  That  was  the  opinion  of  Linnaeus, 
who  adopted  them  in  the  construction  of  the  classes  and  orders  of 
his  sexual  system  ;  but  he  mainly  relied  upon  their  number,  which  is 
a  circumstance  of  little  or  no  importance,  and  where  that  was  done 
his  classification  proved  useless ;  but  in  those  parts  of  the  system  in 
which  he  made  use  of  other  circumstances,  as  in  his  Monadelpliia, 
Diadelphia,  Tctradynamia,  Didynamia,  Syngenesia,  &c,  his  divisions 
ceased  wholly  or  in  part  to  be  artificial,  and  although  in  some 
instances  modified,  still  correspond  essentially  with  the  natural 
orders  of  modern  botanists.  Nor  did  the  importance  of  the  stamens 
and  pistil  escape  the  keen  eye  of  Jussieu,  who  relied  upon  them  very 
much  in  the  construction  of  his  ingenious  system.  In  the  first  place 
he  separated  from  all  other  Exogens  those  which  have  the  stamens 
in  one  flower  and  the  pistil  in  another,  and  he  called  them  Diclinous, 
and  by  this  process  he  brought  together  a  collection  of  natural  orders 
corresponding  with  the  Monoecious  and  Dioecious  plants  of  Linnaeus. 
No  one  can  doubt  that  this  was  a  judicious  step,  and  upon  the  whole 
the  plants  collected  in  the  Diclinous  division  resemble  each  other 
more  than  they  resemble  anything  else ;  but  he  excluded  a  large 
number  of  truly  Diclinous  plants,  which  are  scattered  over  other  parts 
of  his  classification,  and  this  has  led  to  the  idea  that  the  distinction 
itself  was  a  bad  one,  an  opinion  in  which  I  formerly  concurred ;  but 
a  more  careful  examination  of  it  since,  and  an  extensive  acquaintance 
with  the  vegetable  kingdom,  has  entirely  convinced  mc  that  we  have 
no  available  characters  for  breaking  up  Exogens  into  primary  groups, 
or  sub-classes,  superior  to  those  of  separated  and  united  sexes,  that 
is  to  diclinism  and  hermaphroditism.  Not  that  they  are  without 
exceptions ;  to  employ  the  forcible  language  of  Jussieu  himself : — '  Ut 
in  prsecedente  serie  nonnullas  diclinis  hermaphroditis  conmixtas 
plantis  admittit  excepte,  sic  in  diclinum  ordines  quredam  irrepunt 
hermaphrodita ;  consentiente  aut  jubente  natura,  quae  stabiliores 
interdum  eludit  regulas,  nonnunquam  instabilis  ipsa  aut  abstrusis 
legibus  obtemperans.'  ('  Gen.  PI.'  384.)  But  if  what  are  called  poly- 
gamous plants,  that  is  to  say,  such  as  have  a  rudimentary  pistil  in 
the  male  flowers,  and  rudimentary  stamens  in  the  female  flowers,  are 
regarded  as  being  hermaphrodite,  as  they  surely  are,  and  the  idea  of 
a  diclinous  structure  is  limited  to  cases  of  a  total  separation  of  the 
stamens  and  the  pistil,  these  exceptions  are  reduced  to  a  small  and 
unimportant  number  of  no  moment  in  a  classification.  For  this 
reason  then  the  Diclinous  sub-class  of  Jussieu  is  still  preserved  and 
increased  by  modern  discoveries,  and  improved  by  the  expulsion  of 
such  plants  as  Piper,  Gnetum,  Ulmus,  and  others,  which  belong  to 
hermaphrodite  orders,  or  have  other  affinities  than  those  suggested 
by  Jussieu.  In  this  way  Exogens  are  broken  up  into  two  groups,  the 
one  Diclinous  and  the  other  Hermaphrodite.  The  latter  is  divided 
by  almost  everybody  into  Polypetalous,  Monopetalous,  and  Apetalous 
sub-classes,  following  the  old  systematists  who  knew  of  little  beyond 
external  characters,  and  had  small  acquaintance  with  any  plants 
except  those  of  Europe.  But  all  experience  shows,  what  reason 
seems  to  indicate,  that  no  great  natural  combinations  can  be  effected 
by  such  distinctions.  Exceptions  to  the  constancy  of  such  characters 
are  endless ;  there  is  probably  not  one  polypetalous  order  that  is  not 
also  apetalous,  and  many  of  them  are  even  monopetalous,  of  which 
Rueworts,  Houseleeks,  Anonads,  Leguminous  plants,  Milkworts,  and 
many  more  afford  familiar  examples.  The  apetalous  orders  are 
occasionally  polypetalous,  as  in  many  genera  of  Buck-Wheats  and 
Daphnad's.  The  monopetalous  structure  becomes  polypetalous  in 
all  but  a  very  few  cases,  even  indeed  in  such  natural  orders  as  the 
Primwoi-ts ;  and  it  even  disappears  altogether,  as  in  Olivewortr  and 
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Priniworts.  Nor  is  it  probable  that  characters  derived  from  the 
calyx  and  corolla  should  be  of  the  very  highest  value ;  for  in  the 
first  place  those  organs  are  physiologically  identical,  their  distinction 
having  no  real  existence  except  in  certain  special  instances ;  and  in 
the  next  place  the  importance  of  them  to  the  act  of  reproduction  can 
hardly  be  considerable,  when  we  find  that  plants  are  multiplied  quite 
as  well  in  their  absence  a3  in  their  presence,  and  even  that,  as  in  the 
Violet,  some  Leguminous  plants,  the  common  Apple,  &c,  which 
habitually  produce  them,  seeds  are  matured  as  freely  when  they  are 
partially  away  as  when  in  a  state  of  high  development.  For  this 
reason  the  calyx  and  corolla  are  here  rejected  as  organs  suited  for 
distinguishing  the  primary  groups,  or  the  sub-classes  of  Exogens.  We. 
are  not  however  justified  in  assuming  that  the  calyx  and  corolla  are 
never  of  any  high  importance  in  plants,  and  therefore,  while  they  are 
objectionable  as  forming  the  basis  of  a  classification  per  se,  they  arc 
recognised  as  having  a  real  value  in  connection  with  the  stamens. 
If  the  stamens  have  no  adhesion  to  either  calyx  or  corolla,  then  it 
may  be  assumed  that  the  latter  organs  may  be  dispensed  with,  and 
for  this  reason  the  first  sub-class  of  hermaphrodite  Exogens  is  charac- 
terised by  the  stamens  standing  entirely  clear  of  the  floral  envelopes, 
or  being,  in  the  language  of  Jussieu,  hypogynous.  But  if  there  is 
any  adhesion  between  the  stamens  and  either  the  calyx  or  corolla,  it 
may  equally  be  assumed  that  the  one  organ  is  in  some  way  necessary 
to  the  other  ;  for  this  reason  the  perigynous  character  is  admitted  as 
a  valid  mark  of  a  sub-class  ;  not  however  a  slight  and  inappreciable 
adhesion,  but  a  real  and  manifest  union  of  the  parts  ;  and  it  is  con- 
sidered immaterial  whether  the  stamens  grow  on  the  petals  or  the 
calyx,  provided  they  grow  on  one  of  them. 

"Beyond  this  we  have  that  further  degree  of  adhesion,  to  which 
Jussieu  gave  the  name  of  Epigynous,  consisting  of  a  union  not  only  of 
the  calyx  or  corolla  to  the  stamens,  but  of  all  those  organs  to  the 
sides  of  the  ovary.  This,  in  which  it  may  be  supposed  that  a  higher 
degree  of  necessity  for  the  incorporation  of  the  floral  organs  exists 
than  in  the  former  case,  is  taken  as  the  distinctive  mark  of  a  third 
sub-class  of  hermaphrodite  Exogens,  so  that  the  sub-classes  are 
established  on  the  following  grounds  : — 

Flowers  absolutely  unisexual    ...       I.  Diclinous. 

Flowers  hermaphrodite  : — 
Stamensnot  adhering  to  either  calyx  or  corolla  II.  Hypogynous. 
Stamens  adhering  to  either  calyx  or  corolla  III.  Perigynous. 
Stamens,  calyx,  and  corolla  all  adhering  to  )  jy  gPIQYN0US 
the  side  of  the  ovary  ,...)' 

"  This  it  may  be  said  is  essentially  the  old  plan  of  ^Jussieu ;  but  there 
i3  this  material  difference  between  the  method  now  proposed  and 
that  of  the  great  chief  of  the  French  school ;  that  what  he  treated  as 
a  secondary  character  is  made  primary ;  while  his  primary  distinction 
of  polypetalous,  monopetalous,  and  apetalous  structure  is  treated 
quite  as  a  subordinate  consideration,  as  it  surely  deserves  to  be.  If 
the  classification  thus  obtained  be  attentively  studied  it  will  be  found 
to  offer  many  entirely  new  combinations,  while  others  of  universally 
recognised  truth  are  not  disturbed  by  it.  Of  these  new  combinations 
there  are  few  to  which  any  serious  objection  seems  to  apply,  and  it  is 
believed  that  the  larger  part  of  them  are  more  opposed  to  our  pre- 
judices than  to  truth.  Not  that  I  have  the  presumption  to  suppose 
that  they  will  meet  the  universal  approval  of  botanists.  What  method 
of  classification  ever  has  or  ever  can  be1?  So  long  as  there  are  points 
of  view  from  which  a  survey  may  be  taken  of  the  vegetable  kingdom, 
so  long  will  there  be  conflicting  opinions  as  to  the  way  in  which  the 
objects  that  meet  the  eye  can  best  be  grouped. 

"  In  former  attempts  at  redistributing  the  natural  orders  of  Exogens, 
I  had  proposed  to  throw  into  one  sub-class  all  those  in  which  the 
embryo  is  very  small,  as  compared  with  the  albumen  in  which  it  is 
imbedded,  and  I  still  think  that  this  peculiarity  is  of  as  much 
importance  among  plants  as  the  being  oviparous  or  viviparous  among 
animals.  But  although  I  do  not  at  present  see  a  reason  for  retracting 
my  former  opinion  on  that  subject,  yet  I  do  see  that  the  time  is  hardly 
come  for  carrying  out  such  a  principle  satisfactorily ;  and  therefore, 
iD  stead  of  employing  it  for  the  character  of  a  sub-class,  it  has  only 
been  used  as  a  means  of  limiting  alliances. 

"Although,  from  the  complicated  nature  of  the  affinities  of  plants, 
no  hope  can  be  reasonably  entertained  of  securing  an  unbroken  line 
of  transition  from  one  end  to  the  other  of  the  series  in  which  the 
various  groups  must  necessarily  be  treated  of,  yet  it  will  be  'w  ,id 
that  the  method  here  proposed  offers  very  few  considerable  ga^71  in 
the  chain  of  relationship. 

"Commencing  with  the  Amental  Alliance,  which  seems  to  stand 
in  near  relation  to  the  Joint  Firs  (Gnetacece),  among  Gymnosperms, 
the  passage  to  the  Urtical  and  Euphorbial  is  too  plain  to  require 
explanation  ;  of  the  latter  the  Quernal  and  Garryal  may  be  regarded 
as  epigynous,  forming  the  first  without  albumen,  the  second  with  an 
abundance  of  it.  Nutmegs  in  the  Menispermal  Alliance  then  fit  in; 
and  the  twining  Menispermads  may  be  taken  as  an  aticipation  of 
Cucurbitals,  of  which  the  Papayal  Alliance  is  an  offset  a  little  out  of 
the  direct  line  of  succession.  Even  to  the  latter  however  an  analogue 
is  found  among  Violals,  in  the  form  of  Bixads  and  Samyds ;  thence 
Turnerads  conduct  us  directly  into  the  Cistal  Alliance. 

"At  this  point  we  quit  the  debateable  ground  of  affinities,  and 
passing  necessarily  through  Malvals.  Sapindals.  and  Guttiferals,  we 


reach  the  Nymphal  Alliance  through  Tutsans.  Here  however  the 
chain  is  evidently  broken,  and  probably  the  sequence  is  wrong.  The 
Water-Shields  (Cabombacece),  among  Nymphals,  pass  directly  into 
the  Ranal  Alliance  by  way  of  the  Crow-Foots,  whence  Poppy- Worts 
join  Fume-Worts  in  the  Berberal  Alliance.  At  this  place  Cyrillads 
appear  to  form  a  connecting  link  with  Humiriads  among  Ericals,  and 
the  latter  pass  directly  into  the  Rutal  Alliance  by  the  intervention  of 
such  plants  as  Correct.  From  Rutals  the  passage  is  easy  to  the 
Geranial,  Silenal,  and  Chenopodal  Alliances,  which  suddenly  stop  with 
the  Peppers ;  this  is  however  a  doubtful  case  of  affinity,  although 
such  a  plant  as  Batis  may  seem  to  justify  the  approximation.  At  the 
point  now  reached  the  perigynous  sub-class  is  penetrated  by  way  of 
the  Ficoidal  Alliance,  which  might  be  almost  united  with  the  Cheno- 
podal. Scleranths,  among  Ficoidals,  seem  to  present  a  transition  to 
Salvadorads  in  the  Daphnal  Alliance,  of  which  again  a  part  of  the 
Rosal  Alliance  is  almost  a  polypetalous  form.  From  Rosals  to  Saxi- 
fragals,  and  then  by  way  of  Brexia  to  Rhamnads,  is  but  a  step.  At 
this  point  the  Gentianal  Alliance  is  entered  by  way  of  Holly- Worts, 
and  we  quit  it  by  moving  from  Gentian- Worts  into  the  Solanal 
Alliance.  The  Cortusal,  Echial,  and  Bignonial  Alliances  may  be 
passed  without  any  obstacle,  and  thus  we  reach  the  end  of  the 
perigynous  sub-class.  Gesner- Worts  in  the  Bignonial  Alliance  fit 
on  to  Goodeniads,  among  the  Campanals,  of  the  epigynous  sub-class. 
These  join  Myrtals  through  Myrobalans  on  the  one  hand,  and 
Napoleon-Worts  on  the  other.  From  Myrtals  we  pass  to  the  Cactal 
Alliance,  which  may  be  theoretically  considered  a  parietal  condition 
of  the  former,  so  near  do  the  Onagrads  of  the  former  approach  the 
Loasads  of  the  latter  group.  This  brings  us  to  Barringtoniads  and 
other  orders  collected  in  the  Grossal  Alliance.  The  Cinchonals  are 
entered  by  way  of  Bilberry- Worts,  and  quitted  through  the  Stellate 
plants,  which  evidently  touch  Umbellifers  in  the  Umbellal  Alliance. 
At  this  point  a  passage  is  effected  into  the  last  alliance,  that  of 
Asarals,  by  way  of  Witch-Hazels  and  Sandal- Worts,  till  the  whole  line 
is  finally  closed  by  the  Birth- Worts.  These  singular  plants  with 
their  ternary  flowers  seem  to  have  an  uncontestable  relationship  to 
Yams  among  Dictyogens,  and  thus  the  circle  of  affinities  eventually 
returns  into  itself. 

"  Each  of  the  sub-classes  consists  of  alliances  which  have  also  in  many 
instances  a  strong  lateral  relation  ;  so  that  in  order  to  obtain  a  clear 
idea  of  their  mutual  correspondence  it  is  necessary  to  place  them  side 
by  side  as  well  as  in  succession.  This  is  very  obvious  in  the  following 
instances : — 


Diclinous. 
Urticales    .  . 
Euphorbialcs  . 
Mcnispermales 
Cucurbitalcs  . 


Hypogynous. 
Chenopodalcs 
Malvalcs 
Ranalcs  .  . 
Violates  .  . 


Perigynous. 
Ficoidales  . 
Daphnales  . 
Saxifragales 
Bignoniales 
(Creecentia). 


EpigynouB. 


Myrtales. 
Campanales. 


"  This  abundantly  shows  how  hopeless  it  is  to  express  thc.rcal  affini- 
ties of  plants  by  any  other  means  than  a  map  or  some  such  contrivance, 
and  that  all  sequences  will  of  necessity  be  inadequate  to  explain  in 
any  considerable  degree  the  position  in  which  natural  orders  really 
stand  with  relation  to  each  other." 

An  attempt  at  arranging  the  orders  according  to  the  system  then 
adopted  by  Dr.  Liudley,  was  made  in  the  '  Penny  Cyclopaedia ; '  and 
we  subjoin  it  on  the  next  page  as  a  specimen  of  how  complicated 
affinities  may  be  expressed  upon  a  flat  surface.  A  series  of  irregular 
solid  spheres  would  perhaps  express  the  affinities  of  the  orders  better. 

That  these  groups  are  all  perfect  in  themselves,  or  nearly  so,  is 
sufficiently  proved  by  A  Ibuminosce,  the  sequence  of  whose  orders  may 
be  expressed  as  follows ;  the  orders  included  in  the  diagram  being 
marked  with  *  : — 


1.  Anonales. — Magnoliacem 

Winteracece 
Dilleniacecs 
Berberacem 

*  Anonacece 
Monimiacece 
A  therospermacem 
Myristicacece 

*Schizandracem 

2.  Ranales. — Nymphceacece 

Hydropcltidece 

Nelumbiaceas 

Ranunculacece 

— Podophyllece 

Papaveracece 

— Fumariece 

Francoacece  (?) 

Sarraceniacece 

Cephalotacece 

Droseracece 

3.  Prim  ulales. — Primulacem 

Myrsinacece 
hbenacecs  (?) 
Aquifoliacem  (?) 

4.  Gentianalcs. — Apocynaccm 


Spigeliacem 
Gentianacea) 

5.  Zoganialcs. — Loganiacece 

Potcdiacece 

6.  Cinchonales. — Caprifoliacem 

* Cinchonaccce 
Lygodysodcacece 
Gatliacece 

7.  Umbellalcs. — *Apiacem 

Araliacece 

8.  Pitlosnorales. — *-Vitaccm 

Olacacece 
Pittosporacem 

9.  Grossales. — Grossulacew 

Bruniaccm 
Escalloniacem 

10.  Lathrccalcs.—Pyrolacem 

*Monolropacem 
Orobanchaccm 

(?)  (?) 

11  — *  Garry  accm 

12  — *Arislotoch  iaccx 

13.  Pipcrales. — *Piprraccce 

Saururacem 
*Chlorant'iacca; 
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Tor  lurtlier  information  on  the  subject  of  natural  arrangements  the 
student  should  consult  Dr.  Lindley's  '  Vegetable  Kingdom.' 
EXORHIZ^E.  [Exogens.] 

EXO'STEMMA  (from  without,  and  arefifj.a,  a  crown)  a  genus 
of  Plants  belonging  to  the  natural  order  Cinckonacew.  It  has  an 
obovate  5-toothed  calyx ;  a  corolla  with  a  terete  tube,  and  a  5-parted 
limb  with  linear  segments ;  the  anthers  linear,  exserted ;  the  capsule 
erowned  by  the  calyx,  dehiscing  from  the  apex  through  the  dissepi- 
ments into  two  half-fruits  ;  the  seeds  girded  by  a  membranous  entire 
border.  The  species  are  trees  or  shrubs,  with  lanceolate  oval  short- 
stalked  leaves,  and  stipules  solitary  on  each  side  of  the  petioles. 

E.  Caribmum,  Quinquina  Piton,  Sea-side  Beech,  has  ovate-lanceolate 
acuminated  glabrous  leaves ;  axillary  1-flowered  pedicles,  rather 
shorter  than  the  petioles ;  the  calyx  bluntly  5-toothed  ;  the  style  and 
stamens  about  equal  in  length  to  the  corolla.  It  is  a  tree  about 
twenty  feet  high,  and  a  native  of  the  Caribbee  Islands,  Guadaloupe, 
St.  Domingo,  Jamaica,  Santa  Cruz,  and  Mexico.  This  plant  is  the 
Cinchona  Caribaa  of  Jacquin  and  the  0.  Jamaicensis  of  Wright.  The 
capsules  before  they  are  ripened  are  very  bitter,  and  produce  a  burning 
itching  when  applied  to  the  nostrils  and  lips.  The  bark  is  also  bitter, 
and  possesses  a  tonic,  febrifuge,  and  emetic  action  on  the  system,  but 
it  does  not  appear  to  have  either  quinine  or  cinchonine  in  its  compo- 
sition. The  bark  is  generally  smooth  and  gray  on  the  outside.  Its 
flavour,  according  to  Dr.  Wright,  is  at  first  sweet,  with  a  mixture  of 
the  taste  of  horse-radish  and  aromatic  oils,  but  afterwards  it  becomes 
excessively  bitter  and  disagreeable.  When  examined  by  the  micro- 
scope it  presents  innumerable  shining  crystalline  points,  which, 
according  to  Guibourt,  are  some  principle  peculiar  to  the  bark. 

E.  floribunda,  Quinquina  of  St.  Lucia,  has  elliptic  acuminated 
glabrous  leaves;  peduncles  terminal,  corymbose;  flowers  smooth;  the 
teeth  of  the  calyx  short,  acute  ;  the  capsules  turbinate.  It  is  a  native 
of  the  West  India  islands,  among  woods  by  the  side  of  torrents.  It  is 
the  Cinchona  floribunda  of  Swartz ;  C.  Sanctce  Lucice  of  David,  C. 
montana  of  Badier,  and  C.  Luciana  of  Vittmann.  The  bark  is  similar 
to  the  last,  and  used  as  a  substitute  for  the  Peruvian  bark,  but 
Pelletier  and  Caventou  discovered  no  quinine  or  cinchonine  in  any 
part  of  the  plant. 

E.  Souzanum,  Quinquina  de  Piauhi,  has  leaves  obovate  or  ovate, 
acute,  smooth ;  the  corymbs  few,  flowered,  terminal ;  the  capsules 
Bcarcely  an  inch  long,  obovate,  compressed,  the  valves  usually  4-nervcd; 


the  seeds  transversely  oblong,  with  a  broad  wing  all  round.  Tula 
plant  is  a  native  of  Brazil,  and  is  used  as  a  substitute  for  the  Peruvian 
bark.  Buchner  found  in  it  an  alkaloid,  which  he  called  Eseubeckinc, 
on  the  supposition  that  thia  plant  was  an  Escnbeckia.  The  alkaloid 
was  probably  cinchonine. 

E.  Peruvianum  is  the  Cinchona  Peruviana  of  Poiret.  It  has  ovate- 
oblong  acute  leaves,  rounded  at  the  base,  the  upper  sessile  and 
cordate.  It  is  a  tree  ten  or  twelve  feet  high,  and  grows  in  the  colder 
parts  of  Peru,  on  the  declivities  of  the  Andes,  between  the  river 
Chota  and  the  village  of  Querocotillo,  3000  feet  above  the  level  of 
the  sea.  The  bark  is  very  bitter,  and  haa  a  sweetish  taste,  with  a 
nauseous  smell.  There  are  several  other  species  of  Exoslcmma,  which 
have  also  been  used  as  cinchona  barks,  but  tho  above  .ore  those  which 
are  best  known. 

(Don,  Dichlamydcous  Plants;  Lindley,  Flora  Mcdica ;  BischofT, 
Medicinisch-Pharmaccutischc  Botanih.) 

EYE.  The  organs  appropriated  to  the  sense  of  sight  are  distri- 
buted very  extensively,  yet  with  that  frugality  which  always  regulates 
the  operations  of  nature  in  the  construction  of  animals.  All  the 
active  species  which  live  in  the  light  are  furnished  with  them;  the 
rest  are  disqualified  to  possess  as  well  as  to  profit  by  them,  by  their 
limited  powers  of  locomotion,  or  by  constant  residence  in  the  dark. 
In  conformity  with  this  rule,  to  which  there  are  few  if  any  exceptions, 
these  organs  are  occasionally  associated  with  the  lowest  types  of 
animal  development,  and  are  sometimes  absent  in  the  highest.  Thus 
some  radiated  animals,  most  of  the  articulated  tribes,  and  many  of 
the  mollusca,  have  manifest  organs  of  vision,  and  some  of  them  are  of 
the  most  curious  and  artificial  construction ;  on  the  other  hand,  the 
mole  and  the  shrew-mouse,  both  vertebrated  animals,  and  belonging 
to  the  highest  order  of  that  class,  the  mammalia,  are  blind.  They 
have  eyes,  it  is  true ;  but  those  of  the  mole  are  not.  larger  than  the 
head  of  a  pin,  and  are  unprovided  with  optic  nerves ;  and  the 
equally  imperfect  eye  of  the  shrew  is  covered  with  skin,  from  which 
hair  grows  aa  on  the  rest  of  the  body.  Hence,  even  in  the  absence  of 
further  evidence,  we  might  conclude  that  if  these  animals  have  any 
perception  of  light,  it  can  only  be  sufficient  to  warn  them  back  to 
their  haunts  when  by  any  accident  they  emerge  to  the  day.  But  it  ia 
more  probable  that  they  do  not  see  at  all;  and  that  these  rudimentary 
organs,  like  the  male  nipple,  exist  only  in  conformity  with  the  general 
model  of  vertebrated  construction, 
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The  structural  peculiarities  of  the  eye,  as  well  as  the  presence  of 
that  organ,  may  be  inferred  with  more  certainty  from  the  circum- 
stances of  an  animal  than  from  the  place  it  occupies  in  any  zoological 
scale  :  in  fact,  no  part  has  a  closer  relation  to  the  habits  and  mode  of 
existence.  The  eye  may  be  simple  or  compound,  single  or  multiplied, 
fixed  or  moveable  :  it  may  be  encased  in  a  hard  transparent  shell ;  or 
lie  deeply  imbedded  within  the  protection  of  a  bony  socket ;  or 
project  from  the  surface  of  the  head  at  the  extremity  of  a  sensitive 
and  retractile  horn  :  it  may  be  adapted  for  near  or  distant,  oblique  or 
direct,  vision  ;  for  seeing  in  a  strong  or  a  weak  light,  in  a  dense  or  in  a 
rare  medium ;  or  it  may  be  formed  so  as  to  accommodate  itself  to 
each  of  these  conditions  in  its  turn ;  and  these  peculiarities  will  all 
be  found  upon  examination  to  be  in  strict  accordance  with  the 
exigencies  of  the  animal.  Mere  difference  in  bodily  size,  and  the  pro- 
portionate reduction  or  increase  in  the  bulk  of  the  eye,  is  sufficient  to 
constitute  a  reason  for  a  difference  in  its  structure,  and  may  suggest 
an  explanation  when  such  discrepancies  are  observed  to  exis't  in 
animals  otherwise  alike. 

Yet  with  all  the  varieties  in  configuration  to  which  we  have 
3,lluded,  it  is  rather  in  form  than  in  substance  that  the  eyes  of  animals 
differ  from  each  other.  The  organ  has  always  a  common  purpose,  and 
is  essentially  the  same  in  all  cases  :  that  is,  we  find  an  assemblage  of 
the  same  fundamental  parts,  generally  arranged  in  the  same  order, 
even  when  our  powers  of  observation  are  assisted  by  the  microscope, 
and  until  all  traces  of  organisation  are  lost  in  extreme  tenuity  of 
texture  and  the  transparency  which  results  from  it.  And  although 
there  are  refinements  in  the  structure  of  the  organ  of  which  we  do 
not  know  the  purpose,  and  certain  delicate  adjustments  in  the 
exercise  of  the  faculty  of  which  we  do  not  know  the  instruments,  yet 
upon  the  whole  we  can  deduce  the  principles  upon  which  the  eye  is 
constructed,  and  assign  the  uses  of  its  several  parts  with  great 
certainty  from  our  knowledge  of  optical  and  physiological  laws. 

The  human  eye  is  the  most  complete  type  of  this  organ,  and  the 
structure  and  functions  of  the  human  eye  will  be  here  more  parti- 
cularly described,  with  occasional  remarks  upon  the  structure  of  the 
eyes  of  the  lower  animals. 

The  object,  or  what  may  be  called  the  general  problem,  of  the 
human  eye,  is  to  combine  distinctness  and  extent  of  vision  with  the 
security  and  maintenance  of  the  organ,  and  the  utmost  convenience  in 
using  it.  The  parts  associated  for  these  purposes  are  the  orbits,  or 
sockets,  of  the  eye  ;  the  optic  nerve  ;  the  eyeball,  or  globe,  with  its 
contents,  and  the  external  muscles  which  move  and  suspend  it ;  the 
eyelids ;  the  lachrymal  apparatus  ;  the  nerves  and  vessels  which  supply 
these  parts,  and  the  mass  of  fatty  and  cellular  substance  which 
isolates  and  supports  them. 

Orbits. — The  eyes  with  their  appendages  are  lodged  in  two  symme- 
trical roomy  cavities  in  the  skull,  completed  in  front  by  the  eyelids, 
but  elsewhere  entirely  circumscribed  by  bone,  the  office  of  which  it 
need  hardly  be  said  is  to  protect  them  from  injury,  and  from  any 
pressure  that  might  embarrass  the  perfect  freedom  and  precision  of 
their  movements.  These  cavities  are  called  the  Orbits,  Orbital  Fossa), 
or  Sockets  of  the  eye.  Seven  bones  of  the  cranium  or  face,  which  we 
need  uot  enumerate,  enter  into  the  composition  of  each.  They  are 
separated  from  each  other  in  their  whole  depth,  which  is  about  two 
inches,  by  the  posterior  chambers  of  the  nose.  They  are  conical  in 
shape,  or,  more  strictly  speaking,  pyramidal,  and  obscurely  quad- 
rangular. The  apex  is  directed  backwards ;  the  base,  about  an  inch 
and  a  quarter  in  width,  is  directed  forwards,  with  a  considerable 
inclination  outwards  or  towards  the  temple.  The  margin  is  less 
prominent  at  the  outer  side  than  elsewhere,  so  that  when  viewed 
laterally  it  presents  a  wide  semicircular  notch,  with  the  concavity 
forwards.  One  object  of  the  divergence  of  the  orbits,  and  of  this 
retreating  curvature  of  the  outer  margin,  is  obviously  to  increase  the 
extent  of  vision.  If  the  point  of  the  finger  be  held  before  the  eye, 
and  carried  gradually  back  towards  the  ear,  it  will  be  observed  that 
in  consequence  of  this  arrangement  it  can  be  seen  long  after  it  has  got 
behind  a  vertical  plane  touching  the  front  of  both  eyes,  which  taken 
together  are  thus  enabled  to  sweep  over  an  angle  of  about  220°,  or 
20°  on  each  side  behind  the  tangent  plane.  Above  and  below,  the 
edge  is  undercut  as  well  as  prominent,  and  the  socket  is  therefore  a 
little  wider  within  than  at  the  margin  itself,  so  that  it  slightly  over- 
hangs the  eyeball  at  these  points.  The  inner  or  nasal  sides  pass 
directly  backwards  and  are  parallel  to  each  other,  and  the  roof  is 
horizontal ;  consequently  the  conical  form  of  the  cavity  arises  from 
the  inclination  of  the  outer  side  and  floor.  In  the  angle  between 
these  sides,  and  in  that  between  the  first  and  the  roof,  there  are  two 
long  irregular  slits.  The  former  opens  into  the  deep  hollow  between 
the  temple  and  the  back  of  the  upper  jaw ;  it  is  called  the  foramen 
lacerum  inferius,  or  spheno-maxillary  fissure,  and  gives  passage  to  a 
branch  from  the  fifth  pair  of  nerves,  which,  piercing  the  bone,  passes 
beneath  the  floor  of  the  orbit,  and  emerges  upon  the  cheek  through  a 
hole  just  beneath  the  lower  edge  of  the  orbit,  about  a  third  part  from 
the  inner  angle  of  the  eye.  The  other  slit,  which  is  called  the  sphen- 
oidal fissure,  or  foramen  lacerum  superius,  opens  into  the  cavity  of 
the  head,  and  transmits  another  branch  of  the  fifth  pair,  which  passing 
within  the  orbit  along  the  roof  comes  out  through  an  opposite  notch 
in  its  upper  margin,  and  is  distributed  upon  the  forehead  and  upper 
lid.    These  branches  of  the  fifth  pair,  called  the  suDra  and  infra- 


orbitary  nerves,  are  the  most  frequent  seats  of  that  excruciating 
affliction  the  tic-douloureux.  Through  the  sphenoidal  fissure  are 
likewise  transmitted  the  ophthalmic  veins,  and  all  the  other  nerves 
except  the  optic  destined  to  the  eye  and  its  appendages.  A  third 
opening,  which  is  circular,  called  the  foramen  opticum,  of  the  size  of 
a  large  quill,  and  leading  also  from  the  cavity  of  the  skull,  gives 
passage  through  the  sphenoid  bone  to  the  ophthalmic  artery  and  the 
optic  nerve.  It  is  directed  obliquely  outwards  and  forwards,  and  is 
situated  at  the  apex  or  back  part  of  the  orbit,  in  the  angle  between 
the  nasal  side  and  the  roof.  In  the  same  angle,  close  to  the  margin, 
that  is,  just  within  the  corner  of  the  eye  near  the  nose,  there  is  a  deep 
groove  leading  into  the  lachrymal  canal,  to  which  we  shall  have 
occasion  to  recur  hereafter. 

Optic  Nerves. — The  Optic  Nerves,  arising  at  the  back  part  of  the 
brain,  with  which  they  have  extensive  and  important  connections, 
not  only  where  they  seem  to  originate  in  the  corpora  quadrigemina, 
but  throughout  the  whole  of  the  first  part  of  their  course  within  the 
cranium,  pass  horizontally  forward  above  the  floor  of  that  cavity, 
converging  towards^  each  other  till  they  meet,  when  they  become 
closely  united.  It  is  probable  that  they  not  merely  meet  but  cross 
each  other,  the  greater  part,  if  not  the  whole,  of  the  nerve  from  the 
right  side  of  the  brain  going  to  the  left  eye,  and  vice  versa.  It  has 
been  ingeniously  supposed  by  Dr.  Wollaston  ('Phil.  Trans.,'  1824),  in 
order  to  account  for  some  singular  phenomena  of  disordered  and 
healthy  vision,  that  this  decussation  or  crossing  takes  place  only  with 
respect  to  those  parts  of  each  nerve  which  lie  towards  the  other ;  so 
that  each  supplies  the  outer  half  of  one  eye  and  the  inner  half  of  the 
other.  This  he  conceives  would  explain,  among  other  things,  the 
correspondence  between  the  homologous  points  of  the  two  eyes, 
which  may  be  defined  as  those  points  which  see  the  same  object  at 
the  same  time.  It  is  scarcely  possible  to  verify  such  speculations  by 
dissection,  from  the  softness  and  apparent  homogeneity  of  the  parts. 
In  fish  the  optic  nerves  cross  each  other  entirely  without  touching ; 
and  in  man,  when  the  sight  of  one  eye  has  been  lost,  the  nerve  beyond 
the  point  of  union  within  the  cranium  has  been  observed  to  be  wasted 
or  diseased  on  the  side  opposite  to  that  of  the  affected  eye.  [Brain  ; 
Nerve.]  Beyond  the  point  of  junction  the  nerves  again  diverge  from 
each  other,  and  passing  into  the  optic  foramen  become  invested  in  a 
tough,  flexible,  and  fibrous  sheath,  which  is  a  tubular  production  of 
the  strong  membrane  called  the  dura  mater  which  lines  the  cavity  of 
the  skull.  The  outer  part  of  this  sheath  is  reflected  off  as  the  nerve 
enters  the  orbit,  and  expanding,  adheres  to  the  bony  surface'of  that 
cavity  throughout,  becoming  its  periosteum.  The  nerves,  continuing 
to  diverge,  reach  the  eyeball  after  a  somewhat  tortuous  course  of  an 
inch  in  length.  The  curvature  and  laxity  of  the  optic  nerve  give 
facility  to  the  movements  of  the  globe,  and  preserve  the  delicate 
structures  within  it  as  well  as  the  nerve  itself  from  the  injurious 
effects  of  tension.  Its  length,  is  such  as  to  allow  the  eyeball  to 
project  slightly  beyond  the  edge  of  the  socket  in  front,  and  to  afford 
space  behind  for  the  action  of  the  muscles  which  move  it,  and  a 
suitable  distance  between  their  points  of  attachment.  Including  the 
thickness  of  the  sheath,  it  is  about  one-sixth  of  an  inch  in  diameter. 
It  does  not  consist  like  other  nerves  of  a  bundle  of  distinct  fibres,  but 
of  a  medullary  pulp  inclosed  in  minute  transparent  tubes.  The 
sheath  is  pierced  half  an  inch  from  the  globe  by  a  vessel  called  the 
arteria  centralis  retinae,  which  accompanied  by  several  small  veins 
reaches  the  axis  of  the  nerve,  and  passes  with  it  into  the  interior  of 
the  eye.  The  nerve  does  not  enter  the  back  of  the  globe  exactly  in 
the  axis  of  vision,  but  about  the  fifth  part  of  an  inch  from  it,  in  a 
horizontal  line,  on  the  inner  or  nasal  side,  and  subtending  an  angle  of 
about  23°  at  the  centre  of  the  eye.  At  this  point  the  dimensions  of 
the  sheath  are  suddenly  contracted,  and  it  terminates  in  a  thin  cul- 
de-sac  pierced  with  minute  holes  or  pores,  hence  called  the  lamina 
cribrosa  (sieve-like  plate).  Through  these  pores  the  pulp  of  the  nerve, 
divested  of  its  tubular  involucra,  passes  into  the  interior  of  the  globe 
in  divided  portions ;  but  immediately  re-uniting  expands  at  the  back 
of  the  eye  into  a  delicate  cup-shaped  membrane,  with  the  concavity 
directed  forwards.  This  expansion  of  the  optic  nerve  is  called  the 
Retina ;  it  is  the  most  important  part  of  the  eye,  having  a  peculiar  and 
exclusive  sensibility  to  the  impressions  of  light,  of  which  immediate 
notice  is  conveyed  from  it  along  the  collected  nerve  to  the  brain. 
All  other  parts  of  the  mechanism  of  vision  are  subordinate  to  this ; 
and  their  whole  office,  independently  of  the  conservation  of  the  organ 
as  a  part  of  a  living  body,  is  to  regulate  the  quantity  of  light  admitted 
into  the  eye,  and  to  distribute  it  in  such  a  way  upon  the  surface  of 
the  retina  that  the  impression,  which  if  immediately  received  would 
be  confused  and  general,  may  be  an  exact  counterpart  of  the  visible 
surface  of  the  object. 

Mechanism  of  Distinct  Vision. — The  most  elementary  fact  that  we 
know  respecting  light  is,  that  it  proceeds  in  straight  lines  or  rays  from 
every  point  of  a  luminous  or  illuminated  body.  A  sensitive  surface 
or  retina  presented  nakedly  to  such  a  body  would  therefore  intercept 
innumerable  cones  or  pencils  of  light,  each  diverging  from  a  different 
point  of  the  object.  But  each  point  of  the  retina  must  also  be  con- 
sidered in  that  case  as  the  apex  of  a  cone  of  rays  converging  upon  it 
from  every  part  of  the  object ;  and  it  is  manifest  that  the  various 
impressions  thus  received  upon  the  same  point  at  the  same  time 
would  be  undistinguishable  from  each  other.    All  therefore  that  we 
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can  conceive  to  be  communicated  to  the  mind  by  the  sum  of  such 
indefinite  impressions  over  the  whole  retina,  is  a  knowledge  of  the 
prevailing  colour  of  the  object,  and  possibly  a  general  idea  of  its 
direction.  But  if  there  were  more  objects  than  one,  or  that  one  had 
parts  or  magnitude,  even  this  inconsiderable  addition  to  the  mere 
sense  of  light  and  colour  would  be  impossible.  The  confusion  resulting 
from  the  simultaneous  impressions  of  a  multitude  of  pencils  of  light 
on  the  same  surface  would  be  partly  removed  if  the  seat  of  perception 
were  placed  at  the  bottom  of  a  cavity  capable  of  being  turned  to  each 
object  or  each  part  of  the  same  object  in  succession,  inasmuch  aa 
this  would  prevent  the  interference  of  rays  proceeding  from  parts  not 
actually  under  contemplation ;  but  an  indistinctness  would  still  remain 
in  proportion  to  the  magnitude  of  the  field  of  view,  only  remediable 
by  narrowing  the  cavity  to  a  mere  capillary  tube,  upon  the  incon- 
venience of  which  we  need  not  enlarge. 

Let  us  consider  what  would  be  the  effect  of  a  very  simple  addition 
to  the  cavity.  We  will  suppose  it  to  be  closed  in  front  by  a  dark 
screen,  perforated  with  a  small  central  hole  as  in  the  section  repre- 
sented in  fig.  1. 


A 


B 

In  this  case  pencils  of  rays  crossing  each  other  from  A  and  B,  the 
top  and  bottom  of  an  object,  would  impinge  at  a  and  6  upon  different 
parts  of  the  retina.  By  this  means  the  advantages  of  a  large  and 
a  small  field  of.  view  would  be  combined,  a  distributed  impression  of 
the  object  would  be  produced,  and  its  several  parts  would  be  seen 
separately  and  in  their  proper  relative  situations.  The  effect  may  be 
easily  shown  by  holding  a  card,  pierced  with  a  smooth  circular  hole, 
near  a  taper,  and  throwing  the  spectrum  upon  a  wall  at  a  little 
distance.    Such  a  screen  is  termed  the  Iris. 

But  still  the  rays  from  each  point  of  the  object  would  be  diffused 
over  a  space  instead  of  being  collected  upon  a  separate  point  of  the 
surface,  and  the  impressions  of  contiguous  pencils  would  in  some 
degree  overlap  and  confuse  each  other.  This  inconvenience  might  be 
lessened  by  contracting  the  opening,  but  another  cause  of  indistinct- 
ness would  then  be  introduced  in  the  diminished  admission  of  light. 

Both  evils  might  be  avoided  if  a  lens  of  a  proper  construction  were 
fixed  behind  the  screen  (as  in  fig.  2).  Pencils  diverging  from  single 
points  of  the  object  would  thus  be  admitted  through  the  opening, 
which  we  will  call  the  Pupil,  and  would  be  made  to  converge  to  single 
points  on  the  surface,  and  the  impression  would  now  be  an  exact 
counterpart  of  the  object,  A  being  distinctly  seen  in  its  true  place  and 
direction  from  a,  and  B  from  b. 


But  additional  provisions  would  be  necessary  to  bring  this  arrange- 
ment to  the  requisite  degree  of  perfection.  In  the  first  place  the 
retina  must  be  adjusted  to  correspond  in  shape  with  the  focal  distance 
of  the  lens.  This  purpose  might  be  accomplished  if  the  walls  of  the 
cavity  were  composed  of  flexible  materials,  by  interposing  a  transparent 
fluid  between  the  lens  and  the  retina,  which,  by  its  uniform  distension, 
would  constrain  the  latter  to  take  and  retain  the  form  of  a  portion  of 
a  sphere. 

Again,  although  the  diagram  has  been  otherwise  drawn  for  an 
obvious  reason,  our  arrangement  hitherto  supposes  the  object  to  be 
very  small,  and  to  be  seen  directly  in  front  of  the  eye  ;  but  if  oblique 
as  well  a3  direct  pencils  are  to  be  brought  to  a  focus,  that  the  lateral 
vision  may  be  also  distinct,  a  second  refracting  body,  of  a  proper 
form,  must  be  placed  in  front  of  the  lens.  This  may  be  done  very 
conveniently,  with  the  further  advantage  of  completing  the  cavity,  by 
adding  a  transparent  portion  to  its  walls  in  front  of  the  screen,  to  be 
likewise  distended  with  fluid  in  order  to  keep  it  in  the  shape  of  a 
segment  of  a  sphere.  (Fig.  3.) 

It  is  also  desirable  that  the  back  of  the  screen  and  the  interior  of 
the  cavity  should  be  blackened,  that  the  rays  may  be  extinguished 
after  impact  upon  the  retina,  lest  any  internal  reflection  should  inter- 
fere with  the  impressions  on  other  parts.  The  expediency  of  this 
provision  is  always  kept  in  view  in  the  construction  of  optical  instru- 


ments, and  may  be  made  evident  by  looking  at  a  bright  object  through 
a  polished  metal  tube.  The  colouring-matter  is  called  the  Pigmentum 
Nigrum,  or  simply  the  Pigment.  [Pigment.] 
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The  only  remaining  artifice  to  secure  the  perfection  of  the  organ 
that  need  be  mentioned  in  this  synopsis  of  its  most  essential  provi- 
sions, is  to  endow  the  pupil  with  the  faculty  of  contraction  and 
enlargement  according  to  the  quantity  of  light.  If  it  were  of  a  con- 
stant size,  more  light  would  be  concentrated  upon  the  retina  from  a 
bright  or  a  near  object  than  from  one  comparatively  distant  or  faintly 
illuminated ;  and  as  the  sensibility  of  the  retina  must  remain  the 
same,  the  disproportion  would  occasion  dimness  of  sight  in  one  caso 
and  dazzling  in  the  other,  and  might  even  impair«the  nerve. 

We  have  thus  imagined  all  the  parts  to  be  built  up  in  succession 
that  are  of  primary  importance  (as  far  as  we  know)  in  the  construction 
of  an  organ  of  distinct  vision,  and  the  figure  to  which  we  have  arrived 
might  pass  as  a  tolerably  correct  diagram  of  the  human  eye. 

The  laws  of  light  and  sensation  require  that  there  should  be  a  gene- 
ral type  in  the  structure  of  these  parts,  and  a  mutual  relation  among 
them  as  to  density,  form,  and  position.  But  this  does  not  preclude 
much  variety ;  a  difference  of  position,  for  instance,  may  be,  and  fre- 
quently is,  compensated  by  a  corresponding  difference  in  form  or 
density  either  of  the  same  or  other  parts.  Hence  the  problem  of  dis- 
tinct vision  has  many  solutions,  each  perfect  in  its  kind.  In  fact, 
nothing  can  be  more  diversified  in  unimportant  particulars,  or  more 
uniform  in  those  which  are  essential,  than  the  interior  constitution  of 
the  eye  in  different  animals  :  it  is  never  precisely  the  same  in  any  two 
species,  however  closely  they  may  be  allied  ;  but  we  constantly  find 
the  retina,  the  lens,  and  the  pigment,  and  generally  the  iris,  inclosed 
of  course  in  some  kind  of  capsule,  transparent  in  front,  and  partly 
occupied  by  complementary  fluids.  To  this  there  are  some  exceptions, 
which  however  we  believe  to  be  only  apparent.  Thus  the  larvae  of 
many  insects,  some  of  the  microscopic  animalcules,  and  species  of 
Mollusca,  have  red  or  black  spots  upon  their  surface,  which  are 
undoubtedly  eyes,  and  are  thought  by  some  to  be  little  more  than 
expansions  of  an  optic  nerve  beneath  a  thin  coloured  membrane  to 
absorb  the  light,  and  in  some  unknown  way  to  distribute  its 
impressions ;  whilst  others  consider  them  as  a  congeries  of  extremely 
minute  but  perfectly-formed  eyes  of  the  usual  construction,  of  which 
the  pigment  alone  is  visible  from  its  opacity  and  abundance. 

Globe. — The  Globe,  or  Eyeball,  contains  the  parts  immediately 
concerned  in  vision.  It  consists  of  very  unequal  portions  of  two 
spheres  of  a  different  size,  which  have  a  common  circular  intersection 
in  a  transverse  vertical  plane,  much  nearer  the  front  than  the  back  of 
the  eye.  The  iris,  or  coloured  screen,  perforated  centrally  by  the 
pupil,  nearly  occupies  the  situation  of  this  imaginary  plane,  but  is, 
strictly  speaking,  behind  it.  The  posterior  and  larger  portion  is  cir- 
cumscribed by  the  sclerotic  membrane,  except  in  front,  where  it  may 
be  considered  as  bounded  by  the  iris  :  it  is  rather  less  than  an  inch  in 
diameter,  and  constitutes  about  five-sixths  of  the  surface  of  the  globe. 
(Fig.  4,  a.)  The  included  space  is  occupied  by  the  choroid  membrane 
and  retina,  the  vitreous  and  crystalline  humours,  the  ciliary  body  and 
processes,  and  a  small  part  of  the  aqueous  humour.  The  anterior 
portion,  which  forms  about  a  quarter  of  a  sphere,  thirteen-twentieths 
of  an  inch  in  diameter  (fig.  4,  I),  and  occupies  the  remaining  sixth 


Section  of  the  spherical  surfaces  of  the  human  eye,  twice  the  natural  size 
the  circles  completed  in  dotted  lines. 

a,  sclerotic;  b,  cornea;  c,  anterior  surface  of  lens;  d,  posterior  surface  o( 
lens ;  e,  centre  of  the  eye  ;  /,  intersection  of  the  axis  of  direct  virion  with  the 
hack  of  the  eye  ;  g,  entrance  of  the  optic  nerve. 
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part  of  the  surface  of  the  globe,  contains  the  rest  of  the  aqueous 
humour,  and  is  bounded  in  front  by  the  transparent  and  slightly- 
prominent  disc  set  in  the  sclerotic  like  a  watoh-glass  in  its  metallic 
rim,  and  known  as  the  Cornea,  from  its  horny  texture.  It3  transverse 
chord,  or  the  diameter  of  the  circle  of  union  between  the  cornea  and 
sclerotic  is  nine-twentieths,  or  nearly  half  an  inch  in  length. 

The  globe  derives  its  firmness  to  the  touch  from  the  distension  of 
the  contained  fluids:  its  capability  to  bear  that  distension,  which 
insures  the  permanence  of  its  shape,  is  due  to  the  flexible  but  strong 
and  inelastic  outer  covering  or  tunic,  consisting,  as  we  have  said,  of 
the  sclerotic  and  cornea. 

Sclerotic.  (Fig.  5,  a.) — The  Sclerotic  Membrane  is  so  called  from 
its  toughness  (<TK\r)p6s,  hard,  rigid).  It  may  be  considered  as  an 
expanded  prolongation  of  the  sheath  of  the  optic  nerve,  which  it 
resembles  in  its  interwoven  fibrous  texture.  Its  inner  surface  is 
continuous  with  the  lamina  cribrosa  already  mentioned.  Immediately 
around  this  part  it  is  about  an  eighth  of  an  inch  thick,  and  gradually 
becomes  thinner  as  it  approaches  the  cornea,  which  it  slightly  over- 
laps. The  two  structures  are  not  separated  by  an  abrupt  line,  but 
are  blended  together,  and  adhere  so  closely  that  they  cannot  be  torn 
asunder  without  great  force.  The  thin  glistening  tendons  of  the 
muscles  which  move  the  globe,  or  rather  their  smooth  outer  laminaj 
are  spread  over  and  incorporated  with  the  sclerotic  in  front, 
approaching  each  other  till  they  unite  near  its  junction  with  the 
cornea.  They  render  it  somewhat  thicker  in  this  situation  than  in 
the  spaces  between  them  or  behind  the  line  where  they  begin  to  be 
inserted.  This  front  part  of  the  capsule  of  the  eye  is  called  the 
tunica  albuginea,  from  the  whiteness  characteristic  of  all  tendinous 
parts.  When  boiled  the  sclerotic  yields  gelatine.  Under  the  micro- 
scope it  is  found  to  consist  of  true  connective  tissue,  the  fibrils  of 
which  can  be  easily  demonstrated  by  teasing  or  treating  transverse 
sections  with  acetic  acid.  Numerous  fine  elastic  elements  pervade 
the  connective  tissues  of  the  sclerotic,  of  the  same  form  as  in  tendons 
and  ligaments,  that  is,  as  a  net-work.  During  life  the  elements  of  this 
net-work  appear  to  possess  cavities  and  fluid  contents,  which  according 
to  Virchow  form  a  kind  of  nutritive  system.  The  vessels  are  very  few 
in  this  membrane,  and  are  derived  chiefly  from  the  ciliary  arteries  and 
those  of  the  muscles  of  the  eyeball.  Nerves  have  been  recently 
described  in  the  sclerotic,  but  their  existence,  according  to  Kolliker, 
is  doubtful 


Section  of  the  globe  of  the  right  eye  through  the  optic  nerve. 
a,  sclerotic  ;  i,  cornea  ;  c,  choroid ;  d,  retina  ;  e,  vitreous  humour  ;  /,  crys- 
talline humour  or  lens  ;  g,  aqueous  humour ;  h,  iris  ;  »',  ciliary  ligament ; 
k,  ciliary  processes  ;  I,  ora  serrata  of  the  ciliary  body ;  m,  canal  of  Petit ; 
n,  foramen  of  Soemmering ;  o,  sheath  of  the  optic  nerve ;  p,  substance  of  the 
nerve  ;  q,  arteria  centralis  retinse. 

Conjunctiva. — The  albuginea  is  defended  from  contact  with  the  air 
by  a  transparent  mucous  membrane,  continuous  with  that  which  lines 
the  interior  of  the  eyelids.  It  is  called  the  conjunctiva  reflexa,  or 
adnata,  to  distinguish  it  from  the  conjunctiva  propria  of  the 
lids.  It  is  very  loosely  connected  to  the  sclerotic  at  first  to  facilitate 
the  movemeut  of  .the  globe  :  as  it  advances  forward  it  becomes  more 


closely  attached  to  the  albuginea ;  and  hence  extending  to  the  cornea 
adheres  intimately  to  its  margin  and  over  its  whole  surface.  The 
conjunctiva  is  the  most  sensitive  external  part  of  the  body  to  all 
painful  impressions,  except  cold,  especially  where  it  invests  the  cornea. 
The  smallest  particle  of  foreign  matter  in  contact  with  it  gives  intole- 
rable pain,  and  makes  the  act  of  winking  to  clear  it  away  imperative ; 
and  hence  its  chief  and  most  essential  use  as  part  of  the  delicate 
organ  of  which  it  may  be  considered  as  the  guardian.  If  the  nerve 
which  supplies  it  with  sensibility  be  divided  or  injured,  incidental 
causes  of  irritation  are  suffered  to  produce  their  injurious  effects 
unheeded,  and  the  eye  soon  becomes  inflamed,  ulcerates,  and  is 
destroyed. 

Cornea.  {Fig.  5,  b.) — The  Cornea  is  somewhat  thicker  than  the 
sclerotic  except  at  the  back  of  the  eye,  is  equally  tough,  though 
rather  more  flexible,  and  of  a  much  closer  and  more  even  texture. 
Its  inner  surface  is  concave,  and  nearly  parallel  to  its  outer  surface ; 
it  is  however  rather  thicker  in  the  middle  than  elsewhere,  and  th« 
general  statement  that  it  has  no  share  in  effecting  the  convergence  of 
incident  rays  on  account  of  the  parallelism  of  its  surfaces  i3  therefore 
not  quite  correct.  It  is  covered  externally,  as  we  have  already  men- 
tioned, by  the  conjunctiva,  and  is  lined  internally  by  a  delicate  elastic 
membrane  called  the  Membrane  of  Descemet  or  Demours.  The 
bulk  of  the  tunic,  or  cornea  proper,  consists  of  several  layers  which 
slide  upon  each  other  when  the  membrane  is  rubbed  between  the 
finger  and  thumb,  and  are  separated  in  the  natural  state  by  a  limpid 
fluid  contained  in  a  delicate  cellular  structure.  This  fluid  gives 
plumpness  to  the  outer  surface,  which  is  represented  by  some  author- 
ities to  be  not  exactly  spherical,  but  of  that  kind  which  would  be 
formed  by  the  revolution  of  an  ellipse  of  small  excentricity  about  its 
long  axis. 

The  cornea  proper  consists  of  a  fibrous  substance  closely  allied  to 
connective  tissue,  but  which,  according  to  Muller,  yields  when  boiled, 
not  gelatine,  but  chondrin.  Its  elements,  pale  bundles  0-002"' — 0-004"' 
in  diameter,  in  which,  at  least  when  teased  out,  finer  fibrils  are 
usually  perceptible,  sometimes  more,  sometimes  less  distinctly,  are 
united  into  flat  bundles.  These  bundles,  which  have  their  flat  sides 
always  parallel  with  the  surface  of  the  cornea,  decussate  in  various 
directions,  and  exhibit,  if  not  complete  lamellae,  yet  a  distinctly 
laminated  structure,  owing  to  which  the  cornea  is  very  readily  torn 
and  penetrated  in  the  direction  of  its  surfaces,  and  with  great  difficulty 
in  that  of  its  thickness. 

The  conjunctival  lining  of  the  cornea  is  composed  principally  of  a 
soft  laminated  epithelium  0'023'"— 0-050"'  thick,  in  which  the  deeper 
layers  of  cells  are  elon  gated  and  placed  vertically  upon  the  cornea, 
whilst  the  middle  ones  are  more  of  a  rounded  form;  and  as  they 
approach  the  surface  pass  into  a  layer  0-008"' — O'Ol'"  thick,  corre- 
sponding to  the  horny  layer  of  the  epidermis,  composed  of  plates 
O'Ol'" — 0'14"'  in  size   though  still  nucleated  and  soft. 

The  Membrane  of  Descemet  or  Demours,  as  the  inferior  layer  of 
the  cornea  is  called,  consists  of  an  elastic  membrane  rather  laxly 
attached  to  the  corneal  tissue,  and  of  an  epithelium  on  its  inner 
surface.  The  former  is  as  clear  as  glass,  brilliant,  quite  structureless, 
easily  lacerable  though  tolerably  firm,  and  so  elastic  that  when  it  is 
raised  from  the  cornea  by  the  scalpel  and  forceps,  by  boiling  in  water, 
or  by  maceration  in  alkalies,  under  which  treatment  as  under 
reagents  in  general  it  does  not  lose  its  transparency,  it  always  rolls 
up  strongly  and  towards  the  front.  Towards  the  border  of  the 
cornea  it  passes  into  a  peculiar  system  of  fibres,  first  described  by 
Bowman.  This  set  of  fibres  is  continued  from  the  cornea  on  to  the 
iris,  where  they  form  the  ligamentum  iridis  pectinatum  of  Huek,  the 
pillars  of  the  iris  of  Bowman.  The  epithelium  of  the  membrane  of 
Demours,  which  in  man  frequently  does  not  retain  its  perfect  con- 
dition, consists  of  a  single  layer  of  polygonal  cells,  with  extremely 
fine  and  pale  granular  contents  and  round  nuclei.  This  layer  ceases 
towards  the  border  of  the  cornea,  but  isolated  indications  of  its 
existence  may  be  found  along  the  pillars  of  the  iris. 

Although  in  the  embryo  of  man  and  the  sheep  a  rich  capillary 
plexus  of  vessels  exists  in  the  conjunctiva,  the  cornea  in  the  adult 
human  being  is  nearly  non-vascular.  It  is  nevertheless  not  unfavour- 
ably circumstanced  for  nutrition.  Wounds  in  it  rapidly  unite ;  portions 
of  the  epithelium,  or  even  of  the  fibrous  layer,  are  speedily  restored 
when  removed ;  and  ulcers  are  filled  up  from  the  bottom  with  new 
corneal  substance.  Fatty  deposits  in  its  tissue,  particularly  in  its 
cellular  elements,  producing  a  yellow  zone,  first  accurately  described 
by  Mr.  Edwin  Canton,  and  called  Arcus  senilis,  or  Gerontoxon  Nerve3, 
have  been  described  in  the  cornea  by  Schlemm ;  they  are  derived 
from  the  nervi  ciliares,  and  penetrate  the  sclerotic  at  its  anterior 
border,  and  thence  enter  the  fibrous  layer  of  the  cornea.  They  are 
readily  found  at  the  margin  of  the  sclerotic  in  the  form  of  24 — 36 
finer  and  thicker  twigs,  but  scarcely  exceeding  0'02'"  in  size. 

Chorioid  or  Choroid  Membrane.  (Fig.  5,  c,  fig.  6).- — We  have  now 
to  consider  the  internal  tunics  of  the  eye,  the  first  of  which  is  the 
Choroid,  or  more  properly  Chorioid  Membrane,  so  called  from  some 
resemblance  in  the  flocculence  of  its  outer  surface  to  the  chorion, 
or  external  investment  of  the  ovum.  This  is  a  thin  soft  dark-brown 
structure  in  contact  with  or  lining  nearly  the  whole  concave  surface 
of  the  sclerotic.  It  may  be  said  to  originate  around  the  entrance  of 
the  optic  nerve,  which  passes  through  it  before  it  expands  iuto  the 


B73 


EYE. 


EYE. 


retina;  and  it  terminates  in  the  posterior  margin  of  the  ciliary  liga- 
ment, circle,  or  more  properly  muscle  (fig.  5,  i) — a  flattened  band  of 
gray  matter,  about  the  seventh  part  of  an  inch  in  breadth,  attached 
to  the  sclerotic  internally  near  its  junction  with  the  cornea.  In  these 
situations  the  two  membranes  adhere  with  some  firmness ;  they  are 
elsewhere  connected  by  vessels  which  pierce  the  outer  and  ramify  upon 
the  inner  membrane,  and  by  the  filaments  of  a  fine  intermediate 
cellular  tissue.  But  the  connection  is  so  slight  that  it  may  be  readily 
broken  by  gentle  inflation  with  a  blow-pipe  insinuated  through  a 
puncture  in  the  sclerotic,  without  injury  to  the  fragile  texture  of  the 
choroid.  The  choroid  consists  almost  entirely  of  a  multitude  of 
minute  vessels,  curiously  interlaced,  and  communicating  freely  with 
each  other.  It  is  supplied  with  blood  by  15  or  20  branches  of  the 
ophthalmic  artery,  which  pierce  the  sclerotic  round  the  entrance  of 
the  nerve,  and  are  at  first  distributed  externally  on  the  posterior  part 
of  the  sphere ;  but  they  finally  pass  inwards,  and  terminate  in  a  close 
and  uniform  vascular  expansion  over  the  whole  concave  surface.  This 
is  called  the  tunic  of  Ruysch,  who  erroneously  considered  it  as  a 
distinct  membrane.  The  innumerable  veins  of  the  choroid,  or  vense 
vorticosre,  are  arranged  with  great  elegance  and  regularity  in  arched 
and  drooping  branches,  like  the  boughs  of  the  weeping  willow  ;  they 
are  very  conspicuous  upon  the  outer  surface,  above  the  first  exterior 
ramifications  of  the  arteries.  (Fig.  6.)  They  unite  in  four  or  five 
common  trunks,  which  emerge  through  the  sclerotic  at  equal  intervals 
behind  the  middle  of  the  eye-ball.  The  outer  surface  of  the  choroid 
is  somewhat  rough  and  flocculent ;  the  inner  surface,  upon  which  the 
retina  is  expanded,  is  delicately  smooth  and  even.  Both  are  abund- 
antly covered  with  the  pigment,  which  is  secreted  by  every  part  of  the 
choroid,  and  pervades  its  loose  and  porous  texture. 


Fig.  G. 


The  sclerotic  partly  removed,  and  the  rest  turned  hack,  showing  the  Choroid 
Coat  and  Iris,    a,  optic  nerve. 

The  choroid  may  thus  be  divided  into  three  layers  :  1,  an  external 
brown  soft  lamella  supporting  the  ciliary  nerves  and  long  ciliary 
vessel,  and  in  front  containing  the  ciliary  muscle — the  outer  pigment 
layer ;  2,  the  le3s  deeply  coloured  proper  vascular  layer,  with  the 
larger  arteries  and  veins ;  and  3,  a  colourless,  delicate,  internal  layer, 
containing  an  extremely  abundant  capillary  plexus,  the  membrana 
choris-capillaris,  which  however  does  not  extend  farther  in  front  than 
the  ora  serrata.  The  tissue  of  which  the  choroid  is  composed,  inde- 
pendent of  its  vessels  and  nerves  and  the  ciliary  muscle,  is  intermediate 
between  elastic  and  connective  tissue.  Bowman  was  the  first  to  demon- 
strate the  true  muscular  structure  of  the  ciliary  ligament  or  muscle 
as  it  is  now  more  properly  called. 

Pigment. — In  man  this  matter  is  of  a  deep-brown  colour,  in  most 
other  animals  it  is  black,  and  hence  is  very  commonly  called  the 
Pigmentum  Nigrum.  It  appears  under  the  microscope  to  consist  of 
almost  regularly  hexahedral  contiguous  cells,  0'006"' — 0-008'"  in 
diameter,  O'OOl'"  thick,  disposed  in  an  elegant  mosaic  manner,  in 
which  the  large  quantity  of  brownish-black  pigment  usually  prevents 
the  nucleus  being  apparent  as  more  than  a  clear  spot  in  the  interior. 
It  adheres  very  loosely,  so  that  when  the  surfaces  covered  with  it  are 
drawn  to  and  fro  in  water,  it  becomes  diffused,  and  may  be  washed 
off.  The  choroid  thus  treated  is  found  to  be  of  the  same  whitish  or 
gray  colour  which  characterises  the  ciliary  ligament.  In  the  natural 
state  of  the  parts,  not  only  the  choroid,  but  the  cellular  tissue  on  its 
external  surface,  and  the  inside  of  the  sclerotic,  are  deeply  stained  by 
the  pigment,  which  shows  through,  and  occasions  the  bluish  tint  of 
the  white  of  the  eye  in  persons  of  delicate  complexion.  But  on  the 
inner  surface  of  the  choroid  the  pigment  is  retained  by  an  expansion 
finer  than  a.  spider's  web,  yet  of  close  texture,  which  may  be  called 
after  its  discoverer  the  membrane  of  Dalrymple.  By  this  means  the 
transparency  of  the  retina  is  preserved.  It  is  probable  that  this 
membrane  of  the  pigment  is  of  a  serous  kind,  and  that  it  is  reflected 
at  the  optic  and  ciliary  margins  of  the  choroid,  and  passes  over  the 
whole  posterior  aurface  of  the  retina — thus  doubly  defended  from 
absolute  contact  with  the  pigment.  The  choroid  is  not  the  only  part 
which  secretes  this  colouring  matter.  It  is  found  in  equal  or  greater 
abundance  upon  the  back  of  the  iris,  on  the  surfaces  of  the  ciliary 
processes,  and  in  fact  wherever  it  is  wanted  to  facilitate  vision.  The 
pigment  cells  are  absent  in  the  eyes  of  albinoes,  as  well  as,  at  any 
rate  partially,  in  the  region  of  the  tapetum  in  animals. 

In  many  animals,  especially  the  nocturnal  and  carnivorous  tribes, 
the  pigment  is  deficient  at  the  bottom  of  the  eye,  and  the  surface  of 
the  choroid  in  that  situation  presents  a  brilliant  colour  and  almost 
metallic  lustre.  This  is  called  the  Tapetum  (tapestry  of  divers  colours). 
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It  is  of  various  shades  of  blue,  green,  and  yellow ;  sometimes  change- 
able like  shot  silk,  and  sometimes  of  a  silvery  whiteness.  The  tint 
occupies  various  proportions  of  the  surface ;  it  is  most  brilliant 
immediately  opposite  the  pupil,  and  passes  gradually  into  the  dark 
hue  of  the  pigment.  There  is  no  vestige  of  a  tapetum  in  the  human 
eye.  The  use  of  it  is  not  well  known.  It  probably  causes  the  animal 
to  see  better  in  the  dusk  and  less  clearly  in  the  day,  by  reflecting  the 
rays  a  second  time  through  the  retina.  This  reflection  from  a  very 
effective  concave  mirror  produces  a  Btrong  convergence  of  the  rays 
which  come  back  through  the  pupil,  and  is  the  cause  of  the  well- 
known  glare  of  the  eyes  of  cats  and  other  animals  seen  in  an  obscure 
light  from  that  particular  distance  at  which  the  emerging  rays  are 
most  completely  brought  to  a  focus  upon  the  eye  of  the  observer. 
The  breadth  of  this  luminous  appearance  arises  from  the  great 
dilatation  of  the  pupil  under  the  circumstances  in  which  it  is  seen. 

Retina. — The  optic  nerve,  having  entered  the  interior  of  the  globe 
through  the  sclerotic  and  choroid  membranes,  forms  a  slight  promi- 
nence at  the  point  of  union  of  its  several  portions,  and  thence  spreads 
out  in  the  form  of  a  fine  transparent  membrane  over  the  whole 
concave  surface  of  the  choroid,  embracing  the  translucent  body 
called  the  Vitreous  Humour.  Towards  the  choroid  it  appears  to 
consist  of  a  mere  homogeneous  pulp,  not  very  different  from  the 
medullary  matter  of  the  brain ;  but  it  is  undoubtedly  most  elabo- 
rately and  minutely  organised.  Towards  the  vitreous  humour  it  has 
the  structure  of  a  most  delicate  vascular  web,  consisting  of  innumer- 
able ramifications  of  the  central  artery  (which,  as  we  have  already 
mentioned,  accompanies  it  into  the  interior  of  the  globe)  and  of  its 
associated  veins.  Its  name  may  have  been  derived  from  the  net-work 
formed  by  the  visible  branches  of  these  vessels ;  at  least  it  is  not 
otherwise  applicable  to  the  structure  of  the  membrane.  The  distri- 
bution of  the  central  artery  may  be  made  visible  to  an  observer  in 
his  own  eye  by  a  curious  experiment  first  suggested  by  Purkinjd. 
One  eye  being  steadily  directed  to  a  surface  of  some  uniform  dark  or 
neutral  tint,  such  as  a  wall  painted  of  a  lead  colour,  and  the  other 
eye  closed  by  the  hand,  the  flame  of  a  small  wax-taper  is  to  bo  slowly 
waved  round  and  round,  so  as  to  be  brought  at  every  turn  at  a  little 
distance  over  the  front  of  the  eye.  The  central  artery  will  gradually 
come  into  view,  at  first  obscurely,  and  afterwards  more  clearly.  The 
experiment  succeeds  best  after  the  experience  of  several  trials  on 
successive  nights.  The  form  is  such  as  might  be  expected  from  a 
branching  net-work  of  vessels :  the  lines  are  dark,  with  bright  edges 
on  a  faintly  illuminated  ground.  There  are  other  modes  of  making 
the  experiment,  which  show  the  appearance  more  distinctly,  but  they 
are  less  simple.  The  retina  terminates  anteriorly  in  a  thin  scalloped 
edge,  fitting  into  corresponding  irregularities  called  the  ora  serrata  in 
the  posterior  margin  of  the  ciliary  body.  (Figs.  5,  I ;  9,  d.)  Exactly 
opposite  the  pupil  there  is  a  bright  yellow  spot,  fading  gradually  off 
at  the  edges,  and  having  a  black  point  in  the  centre  precisely  where 
the  axis  of  direct  vision  intersects  the  back  of  the  eye.  (  Fig.  5,  n.) 
This  central  point  was  believed  by  its  discoverer,  Soemmering,  to  be 
an  actual  deficiency  of  the  substance  of  the  retina ;  and  it  is  generally 
called  in  consequence  the  foramen  of  Soemmering.  But  it  is  now 
known  to  be  merely  a  central  absence  of  the  yellow  colour  of  that 
part  of  the  retina  rendered  conspicuous  by  the  pigment  seen  through 
the  ordinary  transparent  texture.  These  appearances  are  lost  very 
shortly  after  death,  and  are  replaced  by  a  minute  fold,  into  which  the 
retina  gathers  itself,  reaching  from  the  place  of  the  central  point  to 
the  prominence  which  marks  the  union  of  the  divided  portions  of  the 
nerve.  The  use  of  this  yellow  spot  and  central  point,  and  of  the 
tendency  of  the  retina  to  assume  a  folded  shape  in  this  situation  is 
not  understood. 

The  microscopic  construction  of  the  retina  has  been  recently 
studied  by  Pacini,  Kblliker,  and  Midler.  Although  of  variable  thick- 
ness in  all  parts  it  may  be  divided  into  the  five  following  layers  ;— 

1.  The  layer  of  rods  and  cones  called  the  bacillar  layer, 

2.  The  granular  layer. 

3.  The  layer  of  gray  nerve-substance. 

4.  The  expansion  of  the  optic  nerve. 

5.  The  limitary  membrane. 

"The  bacillar  layer,  stratum  bacillorum,  seu  membrana  Jacobi, 
presents  a  very  remarkable  structure,  being  composed  of  innumerable 
rod-like  and  conical  corpuscles,  disposed  with  the  utmost  regularity, 
and  reflecting  the  light  very  strongly.  With  the  exception  of  H. 
Midler,  this  structure  in  animals  has  been  understood  quite  erroneously, 
and  even  in  man  it  has  been  but  very  superficially  known.  It  consists 
of  two  elements,  the  rods  (bacilli)  and  the  cones  (coni),  which 
together  constitute  a  single  layer  0036'"  thick  at  the  bottom  of  the 
eye,  more  anteriorly  0'024'",  and  quite  in  front  not  more  than  O'OIS'" 
in  thickness.  In  general  these  bodies  are  so  arranged  that  the  more 
numerous  rods  have  their  largest  ends  directed  outwards,  whdst  the 
cones  are  disposed  in  the  reverse  direction,  whence  the  latter  when 
imperfectly  examined  appear  to  constitute  an  inner,  distinct!, 
thinner  layer,  lying  between  the  inner  extremities  of  the  '  rods.' " 
(Kblliker.) 

The  granular  layer  is  composed  of  opaque  granular  corpuscles, 
reflecting  the  light  tolerably  strongly,  of  a  round  or  oval  figure,  and 
0-002'" — 0-004'"  in  size,  sometimes  looking  like  free  nuclei,  sometimes 
like  minute  cells  almost  entirely  filled  by  large  nuclei. 
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The  layer  of  cineritious  cerebral  substance  is  pretty  sharply 
defined  on  the  side  of  the  granular  layer,  and  less  so  towards  that  of 
the  fibres  of  the  optic  nerve,  between  the  elements  of  which  it 
penetrates  more  or  less.  It  is  composed  of  a  finely  granular  matrix, 
corresponding  exactly  with  that  of  the  gray  substance  on  the  surface 
of  the  cerebrum  and  cerebellum,  and  of  numerous  nerve-cells 
scattered  in  it. 

The  expansion  of  the  optic  nerve.  This  nerve  after  quitting  the 
brain  and  till  it  reaches  the  eye  presents  the  same  conditions  as  in 
the  ordinary  nerves.  Within  the  canal  of  the  sclerotic  and  as  far 
as  the  colliculus  nervi  optici,  the  optic  nerve  retains  its  white 
colour,  and  presents  dark-bordered  tubules,  but  from  that  point 
onwards  its  elements  become  perfectly  clear,  yellowish  or'grayish,  and 
transparent,  like  the  finest  tubules  in  the  central  organs,  measuring  on 
the  average  not  more  than  0'0006"' — 0'0008"' ;  some  it  is  true  are 
occasionally  larger.  What  chiefly  distinguishes  these  from  other 
pale  nerve-terminations,  is  the  absence  of  nuclei  in  their  course,  a 
somewhat  greater  refractive  power,  and  the  frequent  occurrence  of 
varicosities,  which  two  latter  particulars  would  seem  to  indicate,  if 
not  exactly  a  nerve-medulla,  as  in  the  common  nerves,  still  the 
existence  of  partially  semi-fluid  and  perhaps  fatty  contents,  and 
assimilate  the  nerve-fibres  of  the  retina  to  the  most  delicate  elements 
of  the  cerebrum.  The  nerve-fibres  radiate  on  all  sides  from  the 
colliculus  nervi  optici,  and  constitute  a  continuous  membranous 
expansion,  which  extends  as  far  as  the  ora  serrata  retina?,  and  presents 
very  considerable  interruption  only  in  the  situation  of  the  macula  lutea. 

The  limitary  membrane  is  a  delicate  membrane,  0'0005"'  thick, 
intimately  united  with  the  rest  of  the  retina,  which  when  that 
structure  is  teased  out,  and  on  the  application,  is  frequently  detached 
in  large  threads,  and  then  appears  perfectly  structureless.  On  its 
inner  aspect  towards  the  hyaloid  membrane,  when  the  retina  is  folded, 
flattened  cell-nuclei  are  occasionally  perceptible,  which  certainly 
cannot  be  referred  to  an  epithelium,  and  Kolliker  thinks  not  to  the 
vitreous  lens  either,  as  the  latter  is  always  separable  from  the  retina. 

The  nature  of  the  rods  and  cones  in  the  bacillar  layer  have  beon 
much  discussed.  It  has  been  supposed  that  they  are  the  terminations 
of  the  optic  fibres.  There  are  however  difficulties  in  the  way  of  this 
theory  ;  "  among  which,"  says  Kolliker,  "not  the  least  is  the  circum- 
stance that  although  the  '  rods  '  and  ■  cones '  are  certainly  fifty  times 
more  numerous  than  the  fibres  of  the  optic  nerve,  yet  the  radiating 
fibres  arising  from  the  former,  on  their  passage  into  the  optic  fibres, 
subdivide,  and  as  it  must  probably  be  assumed,  are  continuous  with 
several  of  them."  "  I  look  upon  the  '  rods '  and '  cones,'"  he  continues, 
"  which  may  also  be  said  to  correspond  in  all  chemical  characters 
with  the  nerve-fibres  of  the  retina,  and  the  whole  of  the  radiating 
fibre-system  of  the  retina,  as  true  nervous  elements ;  and  venture  at 
the  same  time  to  broach  the  bold  supposition,  founded  upon  a  less 
established  basis,  that  the  '  rods  '  and  '  cones '  are  the  true  percipients 
of  light,  and  that  they  communicate  their  condition  to  the  fibres 
of  the  optic  nerve,  by  means  of  the  direct  or  indirect  connection  of 
their  fibrous  processes  with  the  former,  through  which  again  the 
impressions  are  conveyed  to  the  sensorium."  He  thinks  that  the 
optic  fibres  in  the  nervous  expansion  of  the  retina  do  not  perceive 
light,  for  the  following  reasons : — 1.  That  the  point  of  the  retina, 
where  those  fibres  alone  are  found,  is  not  sensible  to  light.  2.  The 
optic  fibres  are  superimposed  upon  each  other  in  such  numbers 
that  it  is  impossible  they  should  perceive  light,  inasmuch  as  each 
luminous  impression,  owing  to  the  transparency  of  the  fibres,  must 
in  any  case  always  affect  many  of  them,  and  consequently  would  of 
necessity  give  rise  to  confused  sensations.  3.  Because  this  part  of  the 
retina  in  which  there  is  no  continuous  layer  of  nerve-fibres  on  the 
inner  surface,  that  is  to  say  the  '  yellow  spot,'  is  the  most  sensitive  to 
luminous  impressions.  Under  this  notion  the  import  of  the  '  rods  ' 
and  their  remarkable  arrangement  would  be  intelligible,  and  the 
almost  inexplicable  correspondence  in  the  size  of  the  images  of  the 
smallest  distinguishable  interspaces  between  two  objects,  with  the 
diameter  of  the  '  rods'  and  '  cones,'  be  placed  in  its  true  light. 

Vitreous  Humour.  (Figs.  5,  e  ;  7  d.) — The  part  next  in  order  to 
be  described  is  the  'vitreous  humour,  behind  which  the  retina  is 
disposed.  It  is  a  transparent  fluid  of  semigelatinous  consistence  and 
high  refractive  power,  constituting  about  five-sixths  of  the  bulk  of 
the  globe.  It  consists  of  a  fluid  differing  in  no  great  degree  from 
water,  contained  in  a  cellulated  structure  called  the  hyaloid  membrane 
(vahos,  glass),  from  its  perfect  translucency.  The  minute  cells  are 
connected  together ;  for  if  the  external  part  be  punctured,  the  fluid 
contained  in  them  gradually  drains  away.  This  cellular  structure  is 
so  delicate  and  fragile  that  it  is  almost  impossible  to  obtain  it 
separately;  but  the  membranous  partitions  are  rendered  slightly 
opaline  by  strong  spirit  or  diluted  acids,  and  may  thus  be  made 
evident.  It  is  condensed  into  a  membrane  of  a  firmer  consistence 
upon  the  surface,  which  serves  the  general  purpose  of  a  containing 
capsule  for  the  vitreous  humour,  and  is  strong  enough  to  cause  it  to 
preserve  its  shape  in  some  degree  when  the  stronger  tunics  of  the  eye 
are  removed.  There  is  a  narrow  tubular  dimple  of  some  depth  in  the 
vitreous  humour  opposite  the  entrance  of  the  nerver  lined  by  a 
trumpet-shaped  production  into  it  of  the  external  membrane,  called 
the  hyaloid  canal.  (Fig-  5.)  It  serves  to  transmit  a  branch  of  the 
retinal  artery  and  associated  veins  for  the  nourishment  of  the  capsule 


of  the  lens  in  the  foetus,  and  perhaps  also  of  the  hyaloid  membrane, 
and  of  the  substance  of  the  lens  itself.  There  can  be  no  doubt  that 
the  vitreous  humour  is  secreted  by  the  surfaces  of  the  hyaloid  cells, 
but  this  foetal  artery  is  the  only  vestige  of  a  vascular  arrangement 
yet  discovered  in  the  part. 


This  figure,  from  the  work  of  Zinn,  represents  the  Vitreous  Humour  in  its 
hyaloid  membrane.  The  lens,  imbedded  in  its  upper  surface,  is  surrounded  by 
the  canal  o;  Petit.  The  dark  border  beyond  is  the  plaited  portion  of  the 
hyaloid  membrane  called  the  zone  of  Zinn,  stained  with  the  pigment  left  by  the 
ciliary  body,  which  in  the  natural  state  of  the  parts  rests  upon  that  portion  of 
the  surface  of  the  hyaloid.  The  outer  edge  of  the  zone  is  marked  by  a  waved 
outline,  corresponding  with  the  ora  serrata  of  the  ciliary  body. 

a,  crystalline  lens  ;  b,  canal  of  Petit ;  c,  zone  of  Zinn  ;  d,  vitreous  humour. 

The  zone  of  Zinn,  or  zonula  Zinnii,  is  that  portion  of  the  hyaloid 
membrane  which  is  continued  to  the  border  of  the  lens,  where  it 
becomes  blended  with  the  capsule  of  that  body.  In  doing  this  it 
splits  into  two  lamella;,  the  posterior  of  which  is  blended  with  the 
capsule  of  the  lens,  and  the  anterior  connected  with  the  ciliary  pro- 
cesses which  are  attached  to  the  capsule  of  the  lens  a  little  in  front  of 
its  margin.  Between  the  two  lamella?  and  the  border  of  the  lens  there 
is  left  a  space  surrounding  the  latter  in  an  annular  manner,  and  in  a 
transverse  section  of  a  triangular  form.  This  is  the  canal  of  Petit. 
The  darker  colour  of  the  zone  of  Zinn  appears  to  depend  on  the 
existence  of  pigment-cells  belonging  to  the  choroid,  which  are  situated 
principally  in  the  folds  in  which  the  processus  ciliares  were  contained, 
and  give  the  whole  zone  a  striped  aspect.  On  the  inner  side  of  this 
layer  lies  a  single  layer  of  clear  very  frequently  pale  polygonal 
nucleated  cells  of  0'006"' — 0'012'"  in  size,  but  which  is  never  entire, 
being  always  partially  removed  together  with  the  ciliary  processes  on 
which  Henle  and  others  have  noticed  it. 

Lens,  or  Crystalline  Humour.  (Figs.  5,  f;7,a  ;  8.) — The  crystalline 
lens  (KpvaraWos,  crystal)  is  imbedded  in  a  deep  depression  in  the  front 
of  the  vitreous  humour,  a  little  nearer  the  nasal  than  the  temporal  side 
of  the  globe.  It  has  the  form  and  function  of  a  double  convex  lens. 
The  surfaces  may  be  considered  as  portions  of  two  unequal  spheres, 
the  anterior  being  considerably  flatter  than  the  posterior.  The 
diameter  of  the  sphere  of  which  the  former  is  a  segment  is  about 
eight-twelfths,  of  the  latter  five-twelfths  of  an  inch.  The  thickness  of 
the  lens,  measured  in  the  axis  of  vision,  is  about  the  sixth  part  of  an 
inch,  and  its  transverse  diameter  is  about  twice  that  length.  (Fig.  4, 
c  c,  (1  d.)  In  refractive  power  it  is  superior  to  the  other  transparent 
substances  contained  in  the  eye.  Its  consistence  is  gelatinous, 
increasing  in  density  from  the  circumference  towards  a  central  nucleus, 
which  has  the  tenacity  of  soft  wax.  It  is  composed  of  an  infinite 
succession  of  thin  concentric  lamina?,  arranged  with  the  utmost  regu- 
larity one  within  another  like  the  coats  of  an  onion ;  and  every  such 
stratum  or  elliptic  shell  is  made  up  of  a  series  of  exquisitely  minute 
fibres  laid  side  by  side,  forming  three  septa  like  the  cloves  of  an 
orange,  of  which  the  bounding  or  cleavage  planes  diverge  from  the 
axis  of  the  lens  at  angles  of  120°  in  the  manner  represented  in  the 
annexed  figure.  (Fig.  8.)  If  the  lens  be  hardened  in  strong  spirit, 
the  result  of  this  curious  arrangement  is,  that  it  partly  cleaves  into 
three  portions  made  up  of  layers  which  may  be  peeled  off  one  after 
another,  each  further  separable  to  a  certain  extent  into  its  component 
parallel  fibres.  The  spirit  not  only  hardens  the  crystalline  humour, 
but  renders  it  opaque ;  and  the  same  effect  is  produced  by  plunging 
it  in  boiling  water,  as  every  one  must  have  observed  in  the  eyes  of 
dressed  fish.  In  fact  it  consists  chiefly  of  the  transparent  substance 
called  albumen  found  in  eggs,  and  is  coagulated  by  heat  in  the  same 
way.  The  lens  is  similarly  constructed  in  the  eyes  of  other  Mammalia  ; 
and  analogous,  though  not  identical,  arrangements  are  observed  in 
other  classes.  In  fish  the  fibres  we  have  spoken  of  are  curiously 
hooked  together  by  fine  teeth,  resembling  those  of  a  saw.  We  chiefly 
owe  the  discovery  of  these  facts  respecting  the  intimate  structure  of 
the  lens  to  the  labours  of  Leeuwenhoek,  Young,  and  Brewster,  whose- 
writings  may  be  consulted  for  much  further  interesting  information 
on  the  subject.  The  crystalline  lens  is  inclosed  in  a  transparent  and 
highly  elastic  membranous  capsule,  represented  in  fig.  5  by  a  white 
line,  to  the  regulated  pressure  of  which  the  preservation  of  its  true 
shape,  so  important  to  the  purposes  of  vision,  is  mainly  attributable. 
There  is  no  analogous  structure  in  the  body,  except  the  internal 
lining  of  fie  cornea  already  mentionec1  which  closely  resembles  it  in 
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its  function  with  reference  to  the  surface  of  the  .aqueous  humour. 
When  the  lens  is  hardened  in  spirit  or  boiling  water,  this  capsule 
retains  its  nature  ;  and  if  peeled  off,  shrivels  up  and  curls  upon  itself. 
It  may  be  easily  detached  with  a  pin  from  the  hard  spherical  lens  of 
a  boiled  fish,  and  will  be  found  still  possessed  of  its  peculiar  qualities 
of  transparency  and  elasticity.  The  capsule  is  firmly  attached  to  the 
hyaloid  membrane  behind,  from  which  it  is  not  easy  to  separate  it 
neatly.  Whether  it  has  any  further  connection  than  that  of  mere 
contact  with  its  own  contents,  is  not  easy  to  show,  or  to  doubt ;  but 
the  nature  of  that  connection,  if  any  exists,  might  be  expected  to  be 
obscure,  considering  that  both  the  parts  are  diaphanous,  and  one  of 
them  almost  liquid  at  the  surface  of  contact.  Indeed  it  has  been 
supposed  that  a  small  quantity  of  limpid  fluid  was  actually  interposed 
between  the  lens  and  its  capsule,  but  this  is  now  shown  to  be  the 
result  of  imbibition  after  death. 


Magnified  view  of  the  Crystalline  Lens,  showing  its  laminated  and  fibrous 
structure,  and  the  direction  of  its  planes  of  cleavage. 

The  capsule  of  the  lens  when  examined  under  the  microscope  is 
found  to  consist  of  two  elements,  the  proper  capsule  and  epithelium. 
The  former  is  a  perfectly  structureless  and  transparent  highly  elastic 
membrane,  inclosing  the  lens  on  all  sides  as  if  moulded  to  it,  and 
parting  it  from  the  neighbouring  structures.  The  epithelium  is  placed 
on  the  inner  surface  of  the  capsule  towards  the  lens,  lining  the  ante- 
rior half  of  the  capsule,  with  a  single  layer  of  beautifully  clear 
polygonal  cells,  of  0-006"' — 0-01'",  with  round  nuclei.  The  lens  itself 
consists  entirely  of  elongated  flat  hexahedral  elements,  0'0025"' — 0'005"' 
broad  and  0'009"'- — 0-00H"'.thick,  of  a  perfectly  transparent  aspect, 
very  flexible  and  soft,  and'having  a  considerable  degree  of  toughness, 
which  have  usually  been  described  as  the  fibres  of  the  lens,  although 
they  are  nothing  more  than  thin-walled  tubes  with  clear  viscous  albu- 
minous contents,  which  when  the  tubes  are  torn  escape  from  them  in 
the  form  of  large  irregular  drops,  and  consequently  might  suitably 
be  described  as  the  tubes  of  the  lens.  These  bodies  become  opaque 
by  the  application  of  all  agents  that  coagulate  albumen,  as  nitric  acid, 
alcohol,  heat,  chromic  acid,  and  creosote.  In  caustic  alkalies  and  acetic 
acid  they  are  quickly  dissolved.  The  concentric  lamina?,  which  con- 
sist of  these  tubes,  are  not  regularly  defined  layers,  and  never 
consist  of  a  single  stratum  of  tubes.  The  course  of  the  tubes  in  the 
separate  lamella?  is  in  general  such  that  both  the  superficial  and  the 
deeper  in  the  centre  of  the  lens  radiate  towards  the  margins,  and 
then  curve  round  upon  the  other  surface  anterior  or 'posterior,  but  in 
Buoh  a  way  that  no  fibre  extends  through  the  entire  semicircumference 
of  the  lens,  or  reaches,  for  instance,  from  the  middle  of  the  anterior 
surface  to  that  of  the  posterior.  More  precisely  described,  the  tubes 
on  the  anterior  and  posterior  surfaces  of  the  lens  do  not  proceed 
exactly  to  the  middle,  but  terminate  in  a  stelliform  fissure  (fig.  8) 
which  exists  in  that  situation. 

Aqueous  Humour. — This  fluid,  in  no  respect  distinguishable  from 
water  except  in  holding  a  minute  proportion  of  several  saline  ingre- 
dients in  solution,  occupies  the  space  between  the  lens  and  the  cornea. 
The  iris  divides  this  space  into  two  unequal  portions  called  the 
anterior  and  posterior  chambers  of  the  eye,  and  so  closely  approaches 
the  lens  that  near  the  margin  of  the  pupil  the  two  surfaces  are  sepa- 
rated by  a  mere  film  of  aqueous  humour.  The  cavity  is  lined  through- 
out by  a  serous  membrane,  which  secretes  and  limits  the  fluid,  and 
prevents  it  from  acting  injuriously  upon  subjacent  parts  of  importance. 
At  least  a  membrane  of  this  kind  may  be  peeled  off  in  some  animals  ; 
its  existence  in  the  human  eye  is  rather  a  matter  of  inference  than 
proof. 

Iris.  (Figs.  5,  h ;  9,  b.) — In  speaking  of  the  choroid  we  have 
already  adverted  to  the  flattened  ring  called  the  ciliary  ligament  or 
muscle  (fig.  5,  i),  which  connects  it  in  front  with  the  sclerotic.  The 
iris  arises  from  the  anterior  margin  of  this  ring,  and  is  extended,  as 
we  have  seen,  across  the  aqueous  humour  in  the  form  of  a  thin 
partition  with  a  round  aperture,  or  pupil,  of  variable  size  in  the 
centre,  or  a  little  nearer  the  inner  side,  the  function  of  which,  we 
need  hardly  repeat,  is  to  regulate  the  quantity  of  light  admitted 
into  the  eye,  by  contracting  when  it  is  in  excess,  and  dilating  when  it 
falls  short  of  the  due  amount. 

The  external  appearance  of  the  iris  is  too  familiar  to  need  a 
particular  description.  It  is  covered  in  front  with  a  glistening 
polished  membrane.  The  brilliancy  of  the  eye  depends  in  a  great 
measure  upon  the  light  reflected  by  this  surface,  and  is  lost  when  its 


smoothness  and  transparency  are  impaired  by  inflammation.  The 
posterior  surface  of  the  iris  is  called  the  uvea.  (Fig.  9,  b.)  It  is 
thickly  coated  with  pigment,  which  is  prevented  from  diffusing  itself 
in  the  aqueous  humour  by  a  membrane  like  that  on  the  choroid. 
Such  a  provision  is  particularly  needed  here  on  account  of  the  quick 
movements  of  the  part  in  a  watery  fluid.  The  colouring  matter  of 
the  iris  has  much  analogy  with  the  pigment.  Like  that  substance  it 
forms  no  part  of  the  texture  it  pervades  ;  and  when  the  outer  mem- 
branes are  removed  by  maceration  in  water  it  may  be  washed  away. 
Both  have  a  relation  in  quantity  as  well  as  in  depth  of  tint  to  the 
complexion  and  colour  of  the  hair.  In  the  negro  the  iris  is  of  so 
dark  a  hue  that  it  can  scarcely  be  distinguished  from  the  pupil ;  while 
in  the  white  rabbit  and  other  albinoes,  including  the  human  variety, 
where  the  pigment  is  entirely  wanting  from  some  original  malforma- 
tion, the  substance  of  the  iris  is  transparent,  and  reflects  only  the 
pink  colour  of  the  circulating  blood.  Such  eyes  are  dazzled  by  a 
strong  light,  and  probably  see  better  than  others  in  the  dusk.  The 
iris,  if  minutely  injected,  appears,  like  the  choroid,  to  be  composed 
almost  entirely  of  vessels.  It  is  principally  supplied  by  the  two  long 
ciliary  arteries  (fig.  6)  which  pierce  the  sclerotic  about  half  an  inch 
from  the  optic  nerve  on  either  side  ;  and  passing  between  that  mem- 
brane and  the  choroid  divide  near  the  edge  and  in  the  substance  of 
the  ciliary  muscle,  and  are  wholly  distributed  to  the  iris.  Their 
branches  are  disposed  in  two  conspicuous  circles  on  the  front  surface, 
one  near  the  outer  or  ciliary  margin,  the  other  not  far  from  the  pupil. 
But  though  the  iris  resembles  the  choroid  in  vascularity,  it  differs 
essentially  from  it  in  other  respects.  It  is  richly  supplied  with 
nerves,  which  proceed  to  the  iris  and  are  distributed  upon  it  much  in 
the  same  way  as  the  arteries,  and  are  the  medium  of  its  sympathy 
with  the  retina,  and  the  source  of  its  irritability.  It  also  possesses  a 
peculiar  contractile  power,  which  is  dependent  on  smooth  muscular 
fibres  of  precisely  the  same  kind  as  those  found  in  the  ciliary  muscle 
of  the  choroid.  These  fibres  are  disposed  circularly  in  front  and  at 
the  fore  edge,  and  in  a  radiated  form  behind.  (Fig.  9,  b.)  (See 
Lister  on  the  Contractile  Tissue  of  the  Iris,  '  Quarterly  Microscopical 
Journal,'  vol.  i.) 


Magnified  view  of  a  vertical  section  of  the  globe,  showing  the  ciliary  body 
and  processes  with  the  uvea,  as  seen  from  behind  when  the  lens  is  removed. 

a,  pupil ;  6,  uvea,  or  back  part  of  the  iris  ;  c,  processes  of  the  ciliary  body  ; 
d,  ora  serrata  of  the  ciliary  hody,  to  which  a  few  shreds  of  the  vascular  web  of 
the  retina  remain  attached. 

Pupil.  (Fig.  9,  a.) — The  pupil  in  the  human  eye  is  bounded  by  a 
sharp  well-defined  circular  edge.  In  other  animals  its  shape  is  subject 
to  many  varieties  which  may  often  be  explained  by  a  reference  to 
their  habits  and  circumstances.  In  fish  it  is  generally  crescentic  or 
imperfectly  quadrangular.  In  herbivorous  animals,  which  often 
continue  to  browse  during  the  night,  it  is  oblong  and  obliquely 
transverse,  as  in  the  horse  and  sheep.  In  most  serpents  and  many 
rapaoious  quadrupeds,  both  aquatic  and  terrestrial,  the  pupil  though 
large  and  round  at  night  is  a  mere  vertical  slit  when  seen  by  day, 
especially  in  the  smaller  species  of  each  genus,  as  in  the  common  cat. 
It  is  curious  that  in  the  larger  cats,  as  the  lion  and  tiger,  as  well  as  in 
some  of  the  larger  four-footed  reptiles,  the  pupil  again  becomes 
circular.  In  ah  birds,  we  believe,  the  pupil  is  round  ;  and  it  may  be 
observed  that,  with  few  exceptions,  they  all  sleep  after  night-fall.  In 
the  few  nocturnal  species,  as  the  owls,  the  pupil  is  very  large  though 
still  round,  and  these  birds  always  shun  the  day.  The  long  narrow 
pupil  is  in  fact  a  provision  for  a  greater  variation  in  size  than  the 
circular  form  permits,  and  is  generally  found  in  those  animals  which 
roam  at  night  and  also  see  well  by  day.  When  absent  in  such 
animals  the  bulk  of  the  organ  is  commonly  sufficient  to  secure  the 
admission  of  a  sufficient  quantity  of  light  after  sunset  without  this 
provision.  In  the  fcotus  the  pupil  is  closed  by  a  vascular  film  called 
the  membrana  papillaris,  one  function  of  which  is  precisely  that  of 
the  centering  of  a  bridge  to  support  and  extend  it  during  the  process 
of  its  construction.  A  tubular  film  of  the  same  kiud  has  been 
lately  discovered  by  Midler  stretched  between  the  margin  of  the 
pupil  and  the  ciliary  body.    Both  these  films  are  absorbed  before  birth. 
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Ciliary  Body  and  Processes.  {Firjs.  5,  I;  9,  t£,  c.) — Upon  the  com- 
pressed anterior  surface  of  the  vitreous  humour  where  it  curves 
inwards  from  the  sclerotic  towards  the  lens,  rests  the  ciliary  body,  a 
thin,  dark,  annular  band,  about  the  fifth  part  of  an  inch  in  breadth, 
consisting  of  a  frill  of  flat  converging  plaits,  which  encircle  but  do 
not  reach  the  circumference  of  the  lens.  The  posterior  aspect  is 
concave,  and  adheres  loosely  over  the  rounded  vitreous  humour ;  the 
front  is  convex,  and  is  firmly  attached  to  the  whole  breadth  of  the 
ciliary  ligament,  and  to  a  small  portion  of  the  back  of  the  iris  near 
its  junction  with  the  ligament.  It  appears  to  be  a  continuation  of 
the  inner  layer  of  the  choroid,  or  tunic  of  Ruysch,  but  is  rather 
thicker,  and  resembles  it  in  extreme  vascularity.  The  medullary 
matter  of  the  retina  terminates,  as  we  have  seen,  at  the  indented 
posterior  margin  (ora  serrata)  of  this  membranous  band.  The  ciliary 
body  is  everywhere  thickly  coated  and  pervaded  with  pigment,  except 
nt  the  extremities  of  about  seventy  minute  unattached  points  which 
fringe  the  inner  margin,  and  radiate  towards  the  lens  like  the  florets 
of  a  marigold  round  its  central  disc.  These  are  the  ciliary  processes. 
(Figs.  5,  k  ;  9,  c.)  They  are  separated  from  the  uvea  by  the  fluid  of 
the  posterior  chamber,  and  are  received  behind  into  corresponding 
depressions  in  the  vitreous  humour. 

Appendages  of  the  Globe.— The  Eyeball,  of  which  we  have  thus 
described  the  contents,  is  lodged  in  the  cavity  of  the  orbit,  a  little 
nearer  the  inner  than  the  outer  side.  In  front,  where  the  protection 
of  bone  is  wanting,  the  two  moveable  and  muscular  eyelids  supply 
a  sufficient  defence,  and  contribute,  by  their  gentle  and  constant 
pressure,  to  keep  the  eye  in  that  state  of  equilibrium  between 
opposite  forces  upon  which  the  steadiness  and  precision  of  its  rapid 
motions  in  a  great  measure  depend.  The  space  in  the  socket  not 
occupied  by  the  globe  and  its  appendages  is  completely  filled  by  a 
cushion  of  soft  fat,  contained  in  elastic  membranous  cells,  which 
permits  the  free  movement  of  the  several  parts,  while  it  keeps  them 
separate,  and  affords  them  all,  as  well  as  the  globe  itself,  a  suitable 
and  uniform  support.  Varieties  in  the  quantity  of  this  substance, 
in  the  capacity  of  the  orbit,  and  in  the  development  of  the  lids, 
determine  the  different  degrees  of  prominence  and  of  apparent  size 
observed  in  the  eyes  of  different  persons ;  for  the  globe  itself  is 
nearly  of  the  same  size  in  all. 

Muscles  of  the  Eyeball. — The  movements  of  the  globe  are  effected 
by  six  muscles  arising  from  the  bony  surface  of  the  orbit,  and 
inserted  into  different  parts  of  the  sclerotic.  Four  are  called  recti, 
that  is  straight  or  direct  muscles ;  the  fifth  and  sixth  are  the  obliqui 
superior  and  inferior,  so  called  from  the  obliquity  of  their  insertion, 
and  their  respective  positions  above  and  below  the  globe.  The  fifth, 
or  superior  oblique,  is  also  called  the  trochlearis,  from  the  trochlea, 
or  pulley,  through  which  the  tendon  passes. 

The  recti  (jig.  10,  a,  b,  c,  d,)  are  four  flat  ribbon-like  muscles,  each 
about  half  an  inch  broad,  which  arise  together  round  the  edge  of 
the  foramen  opticum,  and 
embrace  the  nerve  at  its  exit 
from  the  skull.  They  end  in 
broad  thin  glistening  tendons, 
attached  to  the  sclerotic  at  four 
equidistant  points,  about  a 
quarter  of  an  inch  from  the 
edge  of  the  cornea,  above, 
below,  and  on  either  side. 
Hence  they  are  designated  as 
the  superior,  inferior,  internal, 
and  external  straight  muscles. 
We  have  already  explained  how 
the  outer  surfaces  of  their  ten- 
dons are  blended,  and  form  the 
tunica  albuginea.  Each  turns 
the  pupil  towards  the  side  of 
its  insertion ;  and  it  is  easy  to 
see  how  by  their  single  actions, 
or  by  a  proper  combination  of 
two  that  are  contiguous,  the 
pupil  may  be  turned  in  any 
required  direction.  The  rectus 
externus,  from  its  position  on 
the  diverging  side  of  the  orbit, 
is  necessarily  the  longest  of 
these  muscles.  It  has  also  a 
double  origin,  arising  not  only 
in  common  with  the  rest  from 
the  edge  of  the  optic  foramen, 
but  also  from  the  edge  of  the 
sphenoid  fissure,  and  arches 
over  several  nerves  which 
enter  the  orbit  by  that  passage 
(p).  The  superior  oblique  or  trochlearis  (e)  is  a  round  tapering 
muscle,  which  arises  near  and  on  the  nasal  side  of  the  rectus 
internus  (c),  and  ends  in  a  smooth  round  tendon.  The  pulley  (k) 
through  which  this  tendon  passes  is  a  small  loop  of  cartilage  fixed 
to  the  roof  of  the  orbit  towards  the  nasal  side,  just  within  the 
margin.     In  this  situation  the  tendon  is  enveloped  in  a  lubricated 


Lateral  view  ol  the  right  eyeball,  seen  from  the  outer  side,  with  its  muscles.  (This 
cut  is  to  be  considered  only  as  a  diagram,  the  proportions  of  the  parts  having  been 
much  altered  to  make  them  more  distinct.) 

a,  rectus  superior  ;  6,  rectus  inferior  ;  c,  rectus  internus ;  d,  rectus  externus,  arising 
by  a  double  head  (it  is  represented  as  cut  off  from  ft,  its  insertion  into  the  eyeball, 
and  turned  aside  to  show  the  parts  behind  it)  ;  e,  obliquus  superior,  a  round  and 
tapering  muscle  terminating  in  a  round  tendon,  which  passes  through  a  pulley  or  loop 
(k),  and  is  reflected  under  the  flat  tendon  of  the  rectus  superior,  and,  becoming  flat,  is 
inserted  at  (m)  into  the  sclerotic;  /,  obliquus  inferior  coming  round  over  the  tendon  of 
the  rectus  inferior  from  the  front  and  inner  edge  of  the  orbit,  near  the  inner  corner  of 
the  eye,  and  inserted  into  the  sclerotic  opposite  the  insertion  of  the  superior  oblique  ; 
<7,  levator  palpebral  superioris,  ending  in  a  flat  tendon,  which  is  inserted  into  (?)  the 
crescentic  tarsal  cartilage  of  the  upper  lid  ;  o,  n,  the  optic  nerve  ;  p,  the  nerves  of  the 
3rd,  5th,  and  6th  pair,  which  pass  between  the  two  heads  of  the  rectus  externus.  The 
rest  of  their  course  is  not  shown. 


extensible  sheath  called  bursa  mucosa;  thence  spreading  into  a  thir, 
fan-like  expansion,  it  is  reflected  obliquely  backwards  and  outwards 
between  the  globe  and  the  tendon  of  the  rectus  superior  (a),  and  is 
inserted  into  the  back  part  of  the  sclerotic  at  a  point  (m)  inter- 
mediate between  the  optic  nerve  and  the  insertion  (h)  of  the  rectus 
externus.  and  nearer  the  former.  Its  separate  action  turns  the 
pupil  downwards  and  outwards.  The  inferior  oblique  (/)  arises 
broad  within  the  lower  edge  of  the  orbit  towards  the  nasal  or 
inner  side,  and  passing  obliquely  backwards  over  the  tendon  of  the 
rectus  inferior  (6),  is  attached  to  the  sclerotic  at  the  outer  and  back 
part  opposite  the  insertion  of  the  trochlearis.  It  directs  the  pupil 
upwards  and  outwards,  supposing  the  eye  to  look  originally  straight 
forwards :  if  the  pupil  be  inclined  either  way,  to  the  nose  or  to 
the  temple,  the  inferior  oblique  increases  that  inclination,  being 
equipoised  as  to  lateral  action  when  the  eye  is  slightly  turned  inwards, 
as  in  reading.  But  its  tendency  is  always  to  turn  the  pupil  upwards. 
To  a  certain  extent  the  same  remark  is  applicable  (mutatis  mutandis) 
to  the  action  of  the  antagonist  muscle,  the  superior  oblique,  which 
if  exerted  at  the  same  time  would  counteract  the  tendency  upwards, 
so  that  both  taken  together  would  keep  the  eye  in  that  easy  position 
so  often  assumed  by  man  and  animals  in  looking  without  much 
effort  yet  steadily  at  near  objects,  as  in  taking  food,  reading,  and 
most  other  quiet  occupations.  The  position  we  mean  is  that  in 
which  the  axes  of  vision  are  directed  slightly  towards  each  other 
and  a  little  downwards,  and  the  eyeballs  are  gently  pressed  against 
the  lids  and  by  them,  and  thus  are  kept  in  a  convenient  and  steady 
equilibrium.  When  the  oblique  muscles  act  together  with  force,  they 
hold  the  eyeball  firmly  against  the  lids  and  to  the  nasal  side  of 
the  orbit.  One  or  both  of  these  muscles,  as  well  as  the  rectus 
externus,  are  supposed  to  be  endowed  with  certain  automatic  or 
involuntary  actions,  very  useful  in  the  economy  of  vision.  Their 
functions  in  this  and  other  respects  have  given  occasion  to  much 
curious  disquisition. 

The  Eyelids  or  Palpebral  (Figs.  11,  12,  13.)— The  textures  which 
enter  into  the  composition  of  the  eyelids  are  included  between  a 
soft  external  skin  and  a  moist  smooth  internal  surface,  called  the 
conjunctiva  palpebralis  or  propria.  (Fig.  13,  a  a.)  The  latter  is  a 
membrane  of  the  mucous  kind,  which,  as  we  have  already  mentioned, 
after  lining  the  interior  of  the  lids,  passes  across  in  a  loose  circular 
scroll  or  fold  to  the  sclerotic,  and  is  reflected  back  again  over  the 
front  of  the  eye,  where  it  is  called  the  adnata  or  conjunctiva  reflexa. 
The  name  is  derived  from  the  junction  thus  effected  between  the 
ocular  and  palpebral  surfaces.  The  outer  skin  of  the  eyelids,  which 
is  extremely  soft  and  delicate,  yet  capable  to  a  considerable  extent 
of  adapting  itself  to  different  degrees  of  extension,  is  loosely  con- 
nected to  the  subjacent  parts,  except  at  the  margin  (where  it  adheres 
more  closely),  by  a  moist  and  abundant  cellular  tissue,  entirely  devoid 
of  fat.    By  means  of  this  connection,  when  the  upper  lid  is  raised 

and  these  under-lying  parts  are 
retracted  under  the  edge  of  the 
orbit,  the  superfluous  skin  is 
gently  drawn  after  them,  and 
is  disposed  of  conveniently 
under  the  brow  (supercilium). 
The  eyelids  meet,  when  closed, 
by  two  narrow  flat  surfaces, 
accurately  applied  to  each 
other,  called  their  ciliary  or 
tarsal  margins.  These  epithets 
are  respectively  derived  from 
the  tarsi,  or  thin  concave  and 
crescentic  shells  of  smooth  and 
elastic  cartilage  which  give 
form  to  the  lids,  and  firmness 
and  outline  to  their  opposed 
edges  (fig.  10,  I);  and  from 
the  lashes  or  cilia,  which  grow 
in  several  rows  at  the  margins 
of  both  lids,  from  their  ex- 
treme outward  verge,  and  in 
the  direction  of  the  flat  sur- 
faces. The  angles  in  which 
the  margins  of  the  eyelids 
meet  towards  the  nose  and 
temple  are  called  the  canthi. 
The  outer  canthus  is  kept  in 
its  place  during  the  motions 
of  the  part  by  a. tendinous  ex- 
pansion or  aponeurosis,  which, 
adhering  to  the  thin  crescentic 
edges  of  both  tarsi  on  their  outer 
or  convex  surface,  attaches 
them,  and  most  closely  on  this  (the  temporal)  side,  to  the  margin 
of  the  orbit.  It  is  called  the  broad  ligament  of  the  tarsi.  .  The  nasal 
extremities  of  the  tarsi  are  confined  to  the  side  of  the  nose  by  two 
slips  which  are  given  off  behind  from  the  tendon  of  the  orbicular 
muscle. 

Muscles  of  the  Eyelids. — Immediately  beneath  the  subcutaneous 
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cellular  tissue  there  is  a  broad  layer  of  muscular  fibres  arranged 
elliptically  round  the  transverse  fissure  of  the  eyelids,  the  disposi- 
tion of  which  is  well  shown  in  fig.  12.  The  office  of  this  muscle, 
which  is  called  the  orbicularis,  is  to  close  the  lids;  and  it  is 
capable  of  acting  under  certain  circumstances  with  great  force.  It 
is  collected  at  the  inner  angle  or  canthus  of  the  eye  into  a  round 
short  tendon,  which  is  attached  in  that  situation  to  the  bone.  Else- 
where it  is  connected  with  the  skin  and  aponeurotic  expansions  of 
the  face  and  forehead.  It  is  also  connected  with  the  occipito-frontalis 
muscle,  which  elevates  the  eye-brows  and  with  the  corrugator 
supercilii,  which  wrinkles  and  knits  them  in  the  act  of  frowning.  A 


Fig.  U. 


View  of  the  left  eyebrow  and  lids,  showing  their  tarsal  margins. 

a,  lower  punctura  lachrymalc ;  b,  tarsal  edge  of  the  upper  lid  ;  c,  orifices  of 
the  ducts  of  the  Meibomian  glands  (those  on  the  upper  lid  are  similar)  ; 
d,  caruncle,  situated  at  the  inner  canthus,  or  corner  of  the  eye. 

The  double  line  of  points  external  to  the  Meibomian  orifices  marks  the 
situation  of  the  eyelashes,  which  are  removed. 


View  of  the  orbicular  muscle  of  the  left  eyelid,  as  it  appears  when  denud'd 
of  the  integuments. 

o,  the  tendon  at  the  inner  angle,  or  canthus  of  the  eye  ;  b,  the  outer  canthus 
drawn  in  by  the  ligamentous  attachment  of  the  tarsal  cartilage  to  the  tcmpor.il 
side  of  the  orbit. 


View  of  the  internal  surface  of  the  right  eyelid  and  lachrymal  gland. 
a,  conjunctiva  propria,  or  mucous  lining  of  the  lid.  The  edges  of  the  fold 
which  passes  to  the  sclerotic  are  seen  loose  and  floating ;  b,  lachrymal  gland  ; 
c,  orifices  of  the  lachrymal  ducts  ;  d,  tendon  of  the  elevator  muscle  of  the  upper 
lid  ;  e  e,  parallel  rows  or  clusters  of  the  Meibomian  glands  ;  /,  the  semilunar 
fold  of  the  conjunctiva  at  the  inner  canthus,  which  is  the  rudiment  of  the  third 
eyelid  of  birds  and  other  animals.  Near  /,  on  the  right,  are  seer,  the  two 
puncta  lachrymalia. 
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person  acquainted  with  mechanics  will  have  no  difficulty  in  perceiving 
the  advantage  derived  from  the  oblique,  or,  as  it  might  almost  be 
called,  the  incidental  action  of  the  orbicularis  in  closing  the  lids,  to 
the  edges  of  which  its  fibres  are  parallel.  A  more  direct  application 
of  muscular  force  would  have  been  more  powerful ;  but  the  actual 
arrangement  secures  a  rapidity  incomparably  more  conducive  to  the 
function  of  the  eyelids,  which  is  to  cleanse  and  moisten  the  surface 
of  the  eye. 

Levator  Palpebrae  Superioris. — Below  the  orbicularis,  in  the  upper 
lid,  is  the  broad  tendon  of  the  muscle  which  elevates  the  upper  lid. 
(Figs.  13,  d  ;  10,  jr.)  This  muscle  arises  from  the  edge  of  the  optic 
foramen,  just  above  the  rectus  superior,  and  passing  over  it  along  the 
roof  of  the  orbit,  forms  the  thin  tendon  we  have  mentioned,  which 
is  inserted  into  the  inner  surface  or  rather  the  thin  upper  edge  of 
the  tarsal  cartilage.  There  is  no  such  provision  for  depressing  the 
lower  lid,  which  is  rendered  unnecessary  by  its  inferior  extent. 
Moreover  the  muscle  we  have  just  described  sufficiently  answers  the 
purpose,  by  pressing  down  the  globe,  and  causing  it  to  slide  a  little 
forwards ;  as  may  be  easily  felt  if  a  finger  be  placed  against  the  lower 
lid  when  the  eye  is  close,  and  suffered  to  remain  while  the  upper  lid 
is  slowly  raised. 

Meibomian  Glands.  (Fig.  13,  e,  e). — Between  the  tarsus  of  either 
lid  and  the  conjunctiva  are  disposed  numerous  vertical  rows  of 
minute  whitish  grains,  which  appear  through  the  semi-transparent 
mucous  membrane,  and  occupy  an  elliptic  space,  taking  both  lids 
together,  of  about  half  an  inch  in  width,  exactly  in  front  of  the 
globe.  These  are  called  the  Meibomian  glands,  from  their  discoverer. 
They  secrete  an  unctuous  matter  which  passes  into  tubes  centrally 
placed  in  each  row,  and  exudes  from  as  many  minute  orifices  on 
the  ciliary  margin  of  the  lid.  (Fig.  11,  c).  There  are  about  forty  of 
these  parallel  clusters  in  the  upper  lid  :  in  the  lower  there  are  not 
so  many,  nor  are  they  individually  so  long.  We  need  not  dilate 
upon  the  use  of  this  secretion,  which  often  collects  in  a  sensible 
quantity  upon  the  edges  of  the  lids  during  sleep,  especially  when 
the  glandular  action  is  excited  by  slight  inflammatory  irritation  of 
the  part.  The  palpebral  conjunctiva,  already  described,  immediately 
covers  these  glandular  corpuscles.  The  caruncle,  a  small  red 
prominence  at  the  inner  angle  of  the  eye.  (fig.  11,  d)  consists  of  a 
number  of  similar  bodies. 

Lachrymal  Apparatus.  (Figs.  13,  14). —  At  the  upper  and  outer 
part  of  the  interior  of  the  eyelid  are  several  minute  orifices  (fig.  13, 
c),  generally  seven  in  number,  arranged  in  a  half  circle,  which  lead 
into  the  secretory  ducts  of  the  lachrymal  gland.  (Figs.  13,  b;  14,  e.) 
This  is  a  white  flattened  lobulated  body,  of  the  size  of  a  large  bean, 
lodged  in  a  depression  just  within  the  margin  of  the  orbit,  and 
covered  externally  by  the  orbicular  muscle.  The  function  of  this 
gland  is  to  secrete  the  tears ;  and  is  probably  always  going  on, 
although  not  in  a  degree  sufficient  to  be  remarked,  except  in  weeping, 
or  when  some  foreign  body  or  acrid  vapour  stimulates  the  surface  or 
the  eye,  and  by  sympathy  excites  the  gland  to  unusual  secretion. 


Fig.  14. 


n,  the  two  puncta  leading  into  the  lachrymal  ducts  ;  J,  the  common  entrance 
of  these  ducts  into  the  lachrymal  sac  ;  c,  the  head  of  the  lachrymal  sac  ;  d,  the 
narrow  portion  of  the  sac,  or  membranous  lachrymal  canal  passing  downwards 
to  the  nose ;  e,  the  lachrymal  gland. 

The  involuntary  actions  of  the  rectus  externus  and  inferior  oblique 
muscles,  to  which  we  have  alluded,  are  supposed  to  have  a  relation 
to  the  lachrymal  secretion.  In  the  act  of  winking,  the  eye-ball  is 
thrown  up  in  an  outward  direction,  as  it  would  be  by  the  action  of 
these  muscles,  which  not  only  brings  the  cornea  into  the  vicinity  of 
the  ducts,  but  makes  pressure  upon  the  gland,  while  it  relatively 
increases  the  rapidity  with  which  the  lids,  drawn  in  winking  towards 
the  fixed  nasal  tendon  are  swept  over  the  surface  of  the  globe.  That 
there  is  such  a  movement  however  produced  is  certain  :  the  motion 
of  the  prominent  cornea  may  be  felt  by  the  finger  gently  pressed 
upon  the  half-shut  lid  if  it  be  completely  and  suddenly  closed.  The 
approximation  of  the  lids  towards  the  nose  in  winking  is  one  of 
several  provisions  by  which  offending  particles  or'superfluous  fluids 
are  brought  to  the  inner  canthus  of  the  eye  to  be  protruded  cr 


BS8 


EYE. 


EYE. 


681 


absorbed.  In  this  situation  there  is  a  vacant  space  partly  occupied 
by  the  caruncle,  called  the  lacus  lachrymalis  (fig.  11,  d) ;  it  is  a  sort 
of  reservoir  or  rather  sink  for  the  tears.  Above  and  below,  at  the 
entrance  to  this  space  where  the  ciliary  margins  terminate,  there  is  a 
small  prominence  on  the  inner  edge  of  both  (figs.  11,  a;  14,  a),  centrally 
punctured  by  small  orifices.  These  are  the  puncta  lachrymalia. 
Their  inward  aspect  is  well  shown  in  fig.  13.  They  are  the  emuncto- 
ries  of  the  eye ;  and  their  function  is  to  absorb  the  fluids  presented 
to  them,  and  convey  them  by  two  converging  canals  (fig.  14,  a)  to  the 
lachrymal  sac  (fig.  14,  c),  which  they  enter  by  a  common  orifice 
(fig.  14,  b).  This  is  a  membranous  bag  about  as  large  as  a  kidney- 
bean  lodged  in  a  groove  in  the  lachrymal  bone,  behind  the  tendon  of 
the -orbicular  muscle.  The  lachrymal  sac  entering  a  vertical  channel 
in  the  bone  at  the  end  of  the  groove  is  narrowed  into  the  lachrymal 
canal  {fig.  14,  d),  and  passes  directly  downwards  into  the  inferior 
meatus  or  chamber  of  the  nose,  which  it  enters  on  the  outer  side  by 
a  slit  in  the  mucous  lining.  It  is  not  exactly  understood  in  what 
way  the  puncta  absorb — whether  by  capillary  attraction  or  by  some 
vital  force  of  suction.  The  side  of  the  lachrymal  sac  is  connected 
with  the  tendon  of  the  orbicularis,  which  may  aid  in  producing  the 
effect  by  suddenly  drawing  its  membranous  surfaces  apart.  We  all 
know  the  effect  of  repeated  winking  when  the  eyes  are  filled  with  tears. 

Nervous  and  Vascular  Constitution  of  the  Eye. — Enough  has  been 
already  said,  for  general  information,  with  respect  to  the  blood- 
vessels distributed  to  the  eyeball,  and  it  is  not  necessary  to  mention 
those  which  supply  the  appendages.  With  respect  therefore  to 
vascular  arrangements  we  have  only  to  add,  that  although  there  are 
abundant  proofs  of  the  existence  of  an  active  absorption  within  the 
globe,  no  lymphatic  vessels  especially  destined  to  that  function  have 
been  hitherto  found  in  it.  The  optic  or  second  cerebral  nerve  has 
been  already  described.  All  the  straight  muscles,  with  the  exception 
of  the  rectus  externus,  the  inferior  oblique,  and  the  levator  palpebral, 
are  supplied  by  the  third  nerve.  The  fourth  is  wholly  distributed 
to  the  trochlearis,  and  the  sixth  to  the  rectus  externus.  The  orbicular 
muscle  is  supplied,  like  most  of  those  of  the  face,  by  the  portio 
dura  of  the  seventh  pair.  All  these,  except  the  optic,  are  muscular 
or  motor  nerves.  The  fifth  nei-ve  supplies  the  whole  organ  in  common 
with  many  other  parts  with  ordinary  sensation.  Any  account  of  the 
intricate  nervous  constitution  of  the  iris  would  be  here  quite  out  of 
place.  The  third  and  sixth  nerves  are  mainly  concerned  in  it.  Thus 
of  the  ten  cerebral  nerves,  the  second,  third,  fourth,  and  sixth  are 
wholly,  and  the  fifth  and  seventh  partially  distributed  to  the  organ 
of  vision ;  a  fact  which  may  give  some  idea  of  the  elaborate  organi- 
sation and  varied  exigencies  of  the  parts  which  compose  it. 

Comparative  Anatomy  of  the  Eye. — The  sense  of  sight  is  undoubt- 
edly developed  amongst  the  lowest  class  of  animals,  but  it  is  difficult 
to  point  out  the  exact  members  of  the  series  in  which  this  faculty  is 
first  exercised.  The  moving  zoospores  of  plants  are  attracted 
towards  the  light,  and  Ehrenberg  regards  as  eyes  the  red  spots  seen 
in  some  organisms,  such  as  Volvox,  which  are  now  regarded  as  plants. 
All  anatomists  are  agreed  on  regarding  the  ocelliform  spots  situated 
at  regular  intervals  along  the  margin  of  the  disc  of  Pulmograde 
M cdusce  as  eyes.  They  are  composed  of  a  collection  of  pigmentary 
granules,  superposed  upon  an  enlargement  of  a  nervous  thread,  which 
comes  from  the  central  circle  of  nervous  matter  in  the  animals. 
Similar  spots  have  been  observed  at  the  extremities  of  the  rays  in 
the  Asteriadce  by  Professor  E.  Forbes.  In  many  of  the  lower 
Articulata  no  higher  development  obtains.  In  the  Entozoa  no  visual 
organ  has  been  detected.  Distinct  eye-spots  are  seen  in  the  Leeches, 
the  Rotifer w,  and  the  Dorsibranchiate  Annelida.  Amongst  the  mass 
of  Mollusca  these  organs  are  not  observed.  They  are  however  very 
distinct  in  the  Pectens  and  other  swimming  forms  of  Lamelli- 
branchiate  Mollusks. 

"  The  eyes  of  most  of  the  higher  articulated  animals  are  constructed 
upon  the  composite  type,  each  of  the  masseB  that  is  situated  upon 
either  side  of  the  head,  being  made  up  of  an  aggregation  of  simple 
eyes,  every  one  of  which  is  in  it3elf  a  complete  visual  instrument, 
but  is  adapted  to  receive  and  to  bring  to  a  focus  only  those  rays 
which  come  to  it  in  one  particular  direction.  In  most  insects  each 
composite  eye  forms  a  large  hemispherical  protuberance,  which 
occupies  a  considerable  part  of  the  side  of  the  head,  and  when 
examined  with  a  microscope,  its  surface  is  seen  to  be  directed  into  a 
vast  number  of  facets,  which  are  usually  hexagonal.  The  number 
of  these  facets,  every  one  of  which  is  the  cornea  of  a  distinct  eye,  is 
usually  very  great.  Behind  the  cornea  is  a  layer  of  dark  pigment, 
which  takes  the  place  and  serves  the  purpose  of  the  iris  in  the 
eyes  of  the  Vertebrata,  and  this  is  perforated  by  a  central  aperture 
or  pupil,  through  which  the  rays  of  light  which  have  traversed 
the  cornea  gain  access  to  the  interior  of  the  eye.  When  a  vertical 
section  is  made  of  one  of  these  composite  eyes,  it  is  seen  that  each 
separate  eye  is  the  frustum  of  a  pyramid,  of  which  the  cornea 
forms  the  large  end  or  base,  whilst  the  small  end  abuts  upon  a 
bulbous  expansion  of  the  optic  nerve.  The  interior  of  this  pyramid  is 
occupied  by  a  transparent  substance  which  represents  the  vitreous 
humour,  and  the  pyramids  are  separated  from  each  .other  by  a 
layer  of  dark  pigment  which  completely  incloses  them,  save  at  the 
pupillary  apertures  and  also  at  a  corresponding  set  of  apertures  at 
their  smaller  ends,  where  the  pigment  is  perforated  by  the  fibres 


of  the  optic  nerve,  of  which  ono  proceeds  to  each  separate  eye. 
Each  facet  of  the  common  cornea  or  '  corneule '  is  usually  convex 
on  both  its  surfaces,  and  thus  acts  as  a  lens,  the  focus  of  which  has 
been  ascertained  by  experiment  to  be  equivalent  to  the  length  of  the 
transparent  pyramid  behind  it ;  so  that  the  image  produced  by  the 
lens  will  fall  upon  the  extremity  of  the  filament  of  the  optic  nerve 
which  passes  to  its  truncated  end.  The  rays  which  have  passed 
through  the  several  corneules  are  prevented  from  mixing  with  each 
other  by  means  of  the  layer  of  black  pigment  which  surrounds  each 
cone  ;  and  thus  no  rays,  except  those  which  correspond  with  the  axis 
of  the  cone,  can  reach  the  fibres  of  the  optic  nerve.  Hence  it  is 
evident  that  each  separate  eye  must  have  an  extremely  limited  rango 
of  vision,  being  adapted  to  receive  but  a  very  small  pencil  of  rays 
proceeding  from  a  single  point  in  any  object ;  and  as  these  eyes  are 
usually  immoveable,  they  would  afford  but  very  imperfect  information 
of  the  position  of  surrounding  objects,  were  it  not  for  their  enormous 
multiplication,  by  which  a  separate  eye  is  provided  (so  to  speak)  for 
each  point  to  be  viewed.  No  two  of  the  separate  eyes,  save  those 
upon  the  opposite  sides  of  the  head  which  are  directed  exactly 
forwards,  can  form  an  image  of  the  same  point  at  the  same  time, 
but  the  combined  action  of  all  of  them  may  give  to  the  insect,  it 
may  be  imagined,  as  distinct  a  picture  as  that  which  we  obtain  by  a 
very  different  organisation.  At  any  rate  it  seems  certain,  from 
observation  of  the  movement  of  insects,  that  the  vision  by  which 
they  are  guided  must  be  very  perfect  and  acute. 

"  Although  the  foregoing  may  be  considered  the  typical  structure  of 
the  eyes  of  insects,  yet  there  are  various  slight  departures  from  it  in 
the  different  subdivisions  of  the  class.  Thus  in  some  cases  the 
posterior  surface  of  each  corneule  is  concave,  and  a  space  is  left 
between  it  and  the  iris  which  seems  to  be  occupied  by  a  watery  fluid 
or  aqueous  humour;  in  some  instances  again  this  space  is  occupied 
by  a  double  convex  body  which  seems  to  represent  the  crystalline 
lens ;  and  there  are  cases  in  which  this  crystalline  lens  is  found 
behind  the  iris,  the  number  of  eyes  being  reduced,  and  each  individual 
eye  being  larger,  so  that  the  entire  aggregate  approaches,  both  in  its 
structure  and  mode  of  action,  to  that  of  Arachnida  and  certain 
Crustacea.  Besides  their  composite  eyes,  insects  usually  possess  a 
small  number  of  rudimentary  single  eyes  resembling  those  of  the 
Arachnida:  these  are  seated  upon  the  top  of  the  head,  and  are  called 
stemmata.  Their  precise  use  is  unknown,  but  that  they  have  con- 
siderable influence  in  the  direction  of  the  movements  appears  from 
the  fact  that,  if  the  stemmata  of  a  bee  be  covered  with  paint,  on 
being  let  go  it  will  fly  continually  upwards — a  fact  which  seems 
related  to  those  already  mentioned  in  regard  to  the  influence  of  visual 
sensations  upon  automatic  movements.  It  is  remarkable  that  the 
larvae  of  insects  which  undergo  a  complete  metamorphosis  only  possess 
simple  eyes,  the  composite  eyes  being  developed  at  the  same  time 
with  the  wings  and  other  parts  which  are  characteristic  of  the  imago 
state  during  the  latter  part  of  the  pupa  condition.  In  the  higher 
Crustacea  the  structure  of  the  eyes  is  nearly  the  same  as  in  insects  ; 
but  the  compound  masses  are  not  so  large  relatively  to  the  bulk  of 
the  body,  and  the  number  of  distinct  eyes  is  not  nearly  so  great.  In 
the  lower  Crustacea  however,  as  in  Myriapoda,  the  visual  organs  much 
more  closely  approximate  the  type  of  structure  which  they  present 
in  the  Arachnida  ;  each  aggregate  mass  being  composed  of  a  small 
number  of  simple  eyes,  of  which  every  one  has  its  own  separate 
cornea  as  well  as  its  own  crystalline  lens  and  vitreous  humour,  and 
these  in  some  instances  being  altogether  detached  from  each  other. 
Among  some  of  the  Suctorial  Crustacea  the  visual  organs  are  altogether 
wanting  in  their  state  of  full  development,  although  they  are  uniformly 
present  in  their  early  condition ;  and  the  same  may  be  said  of  the 
Cirrhipedia.  Among  Arachnida,  which  in  this  as  in  many  other 
respects  present  an  approximation  to  Vertebrata,  we  find  a  great 
reduction  in  the  number  of  eyes,  which  are  never  more  than  eight  in 
number  (sometimes  being  only  two),  and  are  to  be  compared  with  the 
stemmata  of  insects  rather  than  with  their  compound  eyes.  These 
eyes  are  sometimes  collected  into  one  mass  on  the  summit  of  the 
cephalo-thorax,  and  are  sometimes  symmetrically  and  separately  on 
the  two  sides  of  the  median  line.  In  the  Scorpions  we  find  two  large 
eyes  placed  on  the  dorsal  aspect  of  the  cephalo-thorax  near  the  median 
line,  and  three  pairs  of  smaller  ones,  which  are  placed  on  the  outer 
margins  of  the  same  division  of  the  body.  The  larger  eyes  are 
described  by  Muller  as  each  possessing  a  cornea  which  is  convex 
anteriorly  and  concave  posteriorly;  and  a  nearly  globular  crystalline 
lens  resembling  that  of  fishes,  whose  anterior  surface  lies  in  the 
hollow  of  the  cornea,  while  its  posterior  rests  upon  the  vitreous 
humour,  without  being  imbedded  in  it.  The  vitreous  humour  is  a 
nearly  hemispherical  mass  of  soft  granular  matter,  being  almost  flat 
iu  front  and  very  convex  behind  ;  over  its  posterior  surface  is  spread 
the  retina,  or  expansion  of  the  optic  nerve;  and  this  is  covered  by 
a  thick  layer  of  pigment  which  passes  inwards  in  front  of  the  vitreous 
humour  so  as  to  form  a  sort  of  iris,  the  pupillary  aperture  of  which 
however  exceeds  the  diameter  of  the  crystalline  lens.  Among  those 
classes  which  constitute  the  higher  division  of  the  Molluscous  series 
in  virtue  of  the  possession  of  a  distinct  head,  the  presence  of  visual 
organs  is  by  no  means  constant ;  many  Gasteropoda  and  Pteropoda 
being  destitute  of  them  altogether,  and  others  possessing  ocelliform 
spots,  which  may  be  concluded  to  be  rudimentary  eyes  from  their 
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similarity  in  position  to  the  eyes  of  those  which  undoubtedly  possess 
visual  powers.  The  eyes  are  always  very  minute  however  in  pro- 
portion to  the  bulk  of  the  body,  and  in  no  instance  do  they  possess  a 
high  type  of  structure ;  their  general  organisation  indeed  bears  a  close 
resemblance  to  that  which  has  been  described  in  the  eye  of  the 
Scorpion.  In  the  Cephalopoda  we  find  the  visual  organs  presenting  a 
much  larger  size,  and  attaining  a  much  higher  grade  of  development, 
in  accordance  with  their  greater  functional  activity  in  directing  the 
rapid  and  energetic  movements  practised  by  a  large  proportion  of 
these  animals.  We  here  find  nearly  all  the  principal  parts  which  are 
characteristic  of  the  eye  of  higher  animals,  namely,  a  cornea,  an 
anterior  chamber  filled  with  an  aqueous  fluid  inclosed  in  a  distinct 
capsule,  a  crystalline  lens  of  globular  form  (as  in  fishes),  a  large 
posterior  chamber  filled  with  vitreous  humour,  a  tough  fibrous  or 
sclerotic  coat,  a  vascular  choroid  coat  within  this  covered  by 
black  pigment  upon  its  inner  surface  and  retinal  expansion.  The 
relations  of  this  last  to  the  optic  ganglion  however  are  very  peculiar. 
This  ganglion  is  situated  almost  close  to  the  back  of  the  eye,  and 
instead  of  transmitting  a  single  optic  nerve  as  in  higher  animals,  it 
gives  off  a  multitude  of  filaments  which  separately  pierce  the  sclerotic 
coat,  and  then  form  a  plexus  between  this  and  the  choroid,  which  has 
been  mistaken  for  the  retina.  The  true  retina  however  is  a  very  thin 
lamella  apparently  composed  of  vesicular  nerve-substance,  which  is 
found  between  the  pigment  and  the  membrane  inclosing  the  vitreous 
humour;  but  the  connection  of  this  with  the  net-work  of  nerve-tubes 
on  the  outside  of  the  pigmentary  layer  has  not  yet  been  made  out. 
No  proper  iris  exists  in  the  eyes  of  the  Cephalopoda,  but  its  place  is 
supplied  by  a  partial  prolongation  of  the  sclerotic  coat  over  the  front 
of  the  crystalline,  a  central  pupillary  aperture  being  left.  The  cornea 
is  not,  like  the  true  cornea  of  higher  animals,  a  transparent  con- 
tinuation of  the  sclerotic  coat,  but  is  a  modification  of  the  general 
integument,  analogous  rather  to  the  external  or  conjunctival  layer  of 
the  cornea  of  Vcrtebrata :  it  is  remarkable  that  in  some  Cephalopoda 
it  should  be  perforated  by  an  orifice  of  considerable  size,  through 
which  the  capsule  of  the  crystalline  lens  projects  into  the  external 
medium."    (Carpenter,  '  Principles  of  Physiology.') 

The  eyeballs  of  quadrupeds  and  other  Mammalia  resemble  the 
human  organ  in  structure,  and  differ  from  it,  but  not  essentially,  in 
form.  This  is  not  the  case  with  the  appendages.  One  of  the  most 
remarkable  additions  commonly  found  to  the  parts  we  have  described 
is  that  of  a  strong  retractor  muscle  in  the  shape  of  a  hollow  cone 
attached  at  the  apex  to  the  bottom  of  the  orbit,  and  by  the  marginal 
base  to  the  sclerotic,  which  it  embraces,  lying  under  the  recti  muscles. 
Its  use  is  to  draw  back  the  eye  in  the  orbit,  a  gesture  which  gives  a 
very  peculiar  expression  of  hollowness  to  the  organ  in  beasts  of  prey. 

We  subjoin  the  following  account  of  the  eye  of  the  Common  Owl 
(Strix  bubo),  chiefly  for  the  purpose  of  explaining  the  pecten  and  the 
curious  mechanism  of  the  third  eyelid,  or  nictitating  membrane, 
in  birds. 

The  general  shape  of  the  organ  represented  in  the  annexed  figures 
resembles  a  bell.  This  arises  from  the  disposition  of  a  series  of 
quadrangular  bony  scales  (fig.  15,  a)  within  the  substance  of  the 
sclerotic,  concave  on  their  outer  aspect,  and  overlapping  and  accu- 
rately fitted  to  each  other.  The  rigidity  thus  communicated  to  the 
external  case  which  contains  the  fluid  media  prevents  their  pressure 
from  distending  the  eye  into  a  spherical  shape.  The  ciliary  body 
(fig.  15,  b)  extends  over  the  whole  of  this  portion  of  the  surface.  A 
curious  membrane  called  the  pecten  or  comb  (fig.  15,  c),  from  some 
resemblance  to  that  implement,  projects  through  the  choroid  into  the 
vitreous  humour,  and  in  some  birds  is  attached  to  the  side  of  the 
lens.  In  the  owl  it  is  comparatively  short.  It  resembles  a  quadran- 
gular piece  of  choroid  folded  backwards  and  forwards  upon  itself 
like  the  paper  of  a  lady's  fan.  Of  its  use  little  is  known.  The 
foramen  of  Soemmering,  described  in  the  account  of  the  human 
retina,  is  thought  to  be  a  rudiment  of  the  pecten.  In  birds  the  retina 
has  generally  the  yellow  colour  seen  only  partially  in  man  round  the 
central  spot  miscalled  a  foramen. 


Fig.  15. 


Horizontal  section  of  the  eye  of  the  Common  Owl  (Slriz  bubo), 
a  a,  bony  plates  in  the  sclerotic  ;  6,  ciliary  body  ;  c,  pecten. 

At  the  back  of  the  globe  there  are  two  muscles  which  originate 
from  the  sclerotic,  and  are  applied  to  its  curved  surface  round  the 


Fig.  1G. 


Head  of  the  same  bird.  A  portion  of  the  bony  margin  of  the  orbit  having 
been  removed,  the  eyeball  is  turned  forward  so  as  to  show  the  recti  and  other 
muscles, 

entrance  of  the  optic  nerve.  (Fig.  17,  a.)  The  larger  represents  rather 
more  than  half  of  what  if  completed  would  be  a  broad  circular  ring. 
(Fig.  17,  6.)  It  is  called  the  quadratus.  Attached  by  its  wider  edge 
near  the  margin  of  this  part  of  the  sclerotic,  its  fibres  converge  to 
the  narrower  edge,  and  terminate  in  a  narrow  tendon  (fig.  17,  c), 
perforated  through  its  whole  length  like  the  hem  of  an  apron.  The 
second  smaller  muscle,  called  the  pyramidalis  from  its  shape  (fig.  1 7,  d), 
at  an  opposite  part  of  the  circumference.  Its  fibres  converge,  and  are 
fixed  into  a  long  round  tendon  (figs.  17  and  18,  e),  which  passes 
through  the  loop  or  hem  (e)  of  the  quadratus,  and  hence  turning  over 
the  edge  of  the  broad  part  of  the  sclerotic,  is  continued  along  the 
surface  of  its  bell-shaped  portion,  where  it  passes  through  several 
thread-like  loops  or  pulleys  which  keep  it  applied  to  the  concavity, 
and  round  a  bony  point  which  projects  from  the  surface,  and  is 
Biff.  17, 


Fig.  17.  Posterior  view  of  the  sclerotic  of  the  same  bird,  showing  the 
muscles  of  the  nictitating  membrane,  a,  optic  nerve  ;  b,  quadratus  muscle  ; 
c,  its  looped  tendon ;  d,  pyramidalis  muscle  ;  e,  its  tendon — having  passed 
through  the  loop  in  that  of  the  quadratus— turning  over  the  edge  of  the 
sclerotic. 

Fig.  18.  Lateral  view  of  the  same  part,  e,  the  tendon  of  the  pyramidalis, 
attached  to  the  concave  part  of  the  sclerotic  by  tendinous  loops,  and  passing 
round  a  prominent  bony  tubercle,  is  seen  inserted  into  the  nictitating  membrane 
at/. 

attached  near  the  edge  of  the  cornea  to  the  edge  of  an  elastic  fold 
(fig.  lS,  /)  of  the  conjunctiva,  which  is  called  the  third  eyelid  or 
nictitating  (that  is,  winking)  membrane.  It  will  be  easily  seen 
by  the  help  of  the  figures,  from  this  description,  that  the  effect  of  the 
simultaneous  contraction  of  the  two  muscles  will  be  to  draw  the 
membrane  with  great  rapidity,  making  it  sweep  over  the  surface  of 
the  cornea.  It  returns  by  its  own  elasticity  with  nearly  equal 
quickness.  A  bird  may  be  seen  to  use  this  mechanism  twenty  times 
in  a  minute ;  in  fact,  as  often  as  it  may  be  necessary  to  cleanse  the 
surface  of  the  eye.  The  colour  of  the  membrane  is  milky ;  and  it  is 
seen  to  pass  from  the  upper  and  inner  to  the  outer  and  lower  corner 
of  the  eye  with  the  speed  for  which  the  act  of  winking  is  proverbial. 
There  is  a  rudiment  of  this  third  eyelid  in  the  human  organ.  It  is  a 
small  crescentic  fold  of  conjunctiva  situated  at  the  inner  canthus 
behind  the  caruncle.  (Fig.  13,/.)  The  haw  is  also  a  rudiment  of 
it,  in  the  eyes  of  quadrupeds ;  it  is  occasionally  forced  out  by  the 
pressure  of  the  globe  against  the  nasal  side  of  the  orbit,  being 
unprovided  with  muscles. 

Seat  of  Vision. — The  retina  in  one  sense  is  not  the  seat  of  vision. 
It  is  necessary  to  the  perception  that  the  impression  of  light  should 
be  received  on  another  part  not  endowed  with  sensibility,  namely 
the  surface  of  the  choroid  ;  and  that  the  vibration  or  other  effect  thus 
impressed  should  be  transferred  to  the  retina  in  front  of  that  surface; 
for  where  the  choroid  is  deficient  at  the  entrance  of  the  nerve,  there 
is  no  perception  of  light.  This  may  be  easily  shown  by  a  very 
common  and  conclusive  experiment.  If  two  discs  of  white  paper  b3 
fixed  upon  a  wall  at  the  distance  of  two  feet  from  each  other,  and  an 
observer,  having  closed  one  eye  (the  left),  continues  to  gaze  atten- 
tively at  the  left-hand  disc,  at  the  same  time  slowly  retreating  from 
the  wall,  he  will  for  a  time  continue  to  see  them  both  ;  the  rays  from 
the  right-hand  object  entering  of  course  laterally,  and  impinging  upon 
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the  retina  nearer  and  nearer  to  the  entrance  of  the  nerve  as  he  goes 
backward.  At  length  when  he  has  reached  the  distance  of  about 
6  !i  feet  from  the  wall,  the  right-hand  object  will  suddenly  disappear, 
and  remain  invisible  (the  observer  still  retreating)  till  he  has  gained  a 
distance  of  about  eight  feet.  During  this  period  the  spectrum  has 
been  passing  over  the  circular  aperture  in  the  choroid  through  which 
the  nerve  enters.  The  insensible  portion  of  the  retina  is  found  to 
extend  horizontally  over  five  degrees  and  a  half  of  the  angular  range  of 
vision.  The  eyes  are  generally  unequal  in  power,  and  the  experiment 
succeeds  best  in  the  weaker  organ,  in  which  the  obscuration  is  more 
sudden  and  complete.  In  the  experiment  previously  mentioned, 
showing  the  distribution  of  the  central  artery  of  the  retina,  the 
surface  of  the  choroid  is  faintly  illuminated  through  the  transparent 
nervous  expansion  by  what  is  called  the  dispersion  of  part  of  the 
light  admitted  through  the  pupil;  but  the  rays  thus  scattered  are 
locally  intercepted  by  the  opaque  blood  contained  in  the  minute 
branches  of  the  artery ;  hence,  after  several  repetitions,  when  the  eye 
has  become  accustomed  to  neglect  the  taper,  and  attend  to  the  fainter 
internal  illumination,  the  shadow  of  the  vascular  net-work  upon  the 
choroid  becomes  perceptible  in  dark  lines. 

Apparent  Direction  of  Objects  seen  obliquely. — A  body  in  motion, 
as  a  ball,  striking  the  surface  of  another,  impresses  it  in  a  line  perpen- 
dicular to  the  surface  at  the  point  of  impact.  This  rule  appears  to 
hold  good  with  respect  to  the  action  of  light  upon  the  retina.  Indeed 
if  impressions  of  any  kind  be  made  upon  it,  the  sensation  is  that  of 
light,  and  the  direction  suggested  is  that  of  a  line  joining  the  centre 
of  the  sphere  of  which  the  retina  forms  a  part  with  the  point  im- 
pressed,— in  other  words,  a  line  perpendicular  to  it.  This  may  be 
shown  in  several  ways :  if  we  excite  the  nerve  by  pressing  far  back 
upon  the  eyeball  with  the  finger-nail,  especially  if  the  eye  be  closed 
or  light  otherwise  excluded,  a  bright  ring  appears  to  be  seen  in  a 
diametrically  opposite  quarter. 

Erect  Vision. — If  the  sclerotic  and  choroid  be  carefully  removed 
under  water  from  the  back  of  an  eye,  an  inverted  picture  of  any 
object  held  before  the  cornea  is  seen  upon  the  now  milky  surface  of 
the  retina.  Hence  the  celebrated  question  raised  in  the  age  of  philo- 
sophical barbarism,  how  is  it  that  we  see  objects  erect  when  the 
image  on  the  retina  is  inverted  ?  The  question  is  an  idle  one,  which  is 
perhaps  hardly  worth  answering.  The  mind  judges  of  the  apparent 
place  of  objects  or  of  parts  of  an  object  by  the  direction  of  the 
impressions  made  upon  the  retina,  not  by  the  part  of  it  which  may 
happen  to  be  affected  by  these  impressions.  The  shadow  of  the 
central  artery  is  an  example  of  an  impression  necessarily  received 
always  upon  the  same  parts ;  yet  the  apparent,  or  in  other  words 
the  relative,  place  of  the  shadow  will  be  found  to  vary  with  every 
movement  of  the  eye. 

Single  Vision. — Another  question,  not  so  trivial  as  the  last,  has 
been  raised  with  respect  to  single  vision  with  two  eyes,  as  the  im- 
pression must  be  twofold.  But  perhaps  it  will  not  require  an  answer 
if  the  reader  will  try  to  imagine  double  vision  of  the  same  object, 
or  gather  of  the  same  point,  for  the  question  resolves  itself  into  that. 
Let  the  two  supposed  images  approach  each  other,  still  remaining 
double,  till  they  are  in  contact.  Another  step  in  the  imaginary 
approximation,  and  they  are  one.  The  truth  is,  that  both  eyes  see 
the  object  in  the  same  place ;  and  as  two  images,  no  more  than  two 
material  substances,  can  occupy  the  same  place  at  the  same  time,  the 
impressions  coincide  and  are  single. 

On  the  Development  of  the  Organ  of  Vision. — The  following  remarks 
on  this  subject  are  from  Professor  Kolliker's  'Manual  of  Human 
Histology  :' — 

"  The  eyeball  is  not  developed  from  a  single  point  as  a  whole,  but 
arises  from  the  conjunction  of  formations,  proceeding  on  one  side  from 
the  central  nervous  system,  on  another  from  the  skin,  and  thirdly 
from  the  parts  lying  between  the  two. 

"  In  the  Chick  the  primitive  ocular  vesicles  arise  before  the  com- 
mencement of  the  second  day,  from  the  primitive  cerebral  vesicle  or 
the  anterior  cerebrum,  in  the  form  of  two  protrusions  at  first  sessile, 
but  afterwards  having  a  hollow  peduncle — the  rudiment  of  the  optic 
nerve.  At  the  beginning  of  the  third  day  the  formation  of  the  lens 
commences,  from  the  skin  of  the  face  covering  these  vesicles  by  the 
thickening  on  the  inner  aspect  and  inversion  of  the  epidermis,  in  con- 
sequence of  which  the  anterior  wall  of  the  primitive  ocular  vesicle  is 
also  inverted,  and  becomes  applied  to  the  posterior  wall,  so  that  the 
cavity  of  the  vesicle  is  wholly  obliterated. 

"  Now,  at  first  this  secondary  ocular  vesicle  encompasses  the  lens, 
which  in  the  meantime  has  been  separated  by  constriction  from  the 
epidermis,  and  comes  into  exact  apposition  with  it  beneath ;  like  a 
cup  subsequently  however  the  vitreous  body  is  developed  between 
the  two  in  a  special  new  cavity.  How  the  latter  is  formed  has  not 
yet  been  ascertained,  although,  as  Schbler  observes,  it  is  most  probable 
that  it  also  grows  in  from  the  skin,  in  fact  from  the  region  below  and 
behind  the  lens,  and  participates  with  the  latter  in  the  inversion  of 
the  primitive  ocular  vesicle.  According  to  Remak,  the  retina  is 
formed  from  the  inner  thicker  wall  of  the  inverted  or  secondary  ocular 
vesicle,  and  from  the  outer  and  thinner,  the  choroid,  from Jbe  anterior 
border  of  which  the  iris  is  not  produced  till  afterwards.  .  The  scle- 
rotic and  cornea  are  applied  from  without  upon  the  eyeball  thus  con- 
stituted, the  former  being  to  some  extent  a  production  of  the  skin. 


An  interesting  phenomenon  is  presented  in  the  vessels  existing  in  the 
foetal  eye,  even  in  the  transparent  media.  The  vitreous  body  on  its 
outer  surface,  between  the  hyaloid  membrane  and  the  retina,  presents 
a  tolerably  wide  meshed  vascular  plexus,  which  is  supplied  by 
branches  of  the  arteria  centralis  retinfe,  given  off  from  it  at  its  entrance 
into  the  eye,  and  anteriorly,  at  the  border  of  the  lens  on  the  zonula 
Zinnii  forms  a  vascular  circle,  the  circulua  arteriosus  Mascagnii,  from 
which  again  vessels  are  given  off  to  the  membrana  capsulo-pupillaris 
presently  to  be  described.  Besides  this,  a  special  arteria  hyaloidea, 
also  derived  from  the  central  artery  of  the  retina,  runs  in  the  so-called 
canalis  hyaloideus,  in  a  straight  line  through  the  vitreous  body  to  the 
lens,  and  ramifies  in  the  most  elegant  arborescent  manner  at  very 
acute  angles  in  a  membrane  closely  applied  to  the  posterior  wall  of 
the  lenticular  capsule.  This  is  nothing  else  than  a  portion  of  an 
externally  vascular  capsule  which  at  first  very  closely  surrounds  the 
lens,  and  in  its  anterior  walls  is  supplied  by  the  continuation  of  the 
hyaloid  artery  coming  round  the  border  of  the  lens  towards  the  front, 
with  which  branches  of  the  circulus  arteriosus  Mascagnii  and  of  the 
anterior  border  of  the  uvea  are  connected.  Afterwards,  when  the 
lens  retreats  from  the  cornea,  with  which  it  is  at  first  in  close  appc 
sition,  and  the  iris  buds  out  from  the  border  of  the  uvea,  the  anterioi 
wall  of  the  vascular  lenticular  capsule  is  divided  into  two  portions, 
one  central  and  anterior,  which,  arising  from  the  border  of  the  iris, 
and  connected  with  that  membrane  by  vessels,  closes  the  pupil,  the 
membrana  pupillaris ;  and  another  external  and  posterior,  extending 
backwards  from  the  same  points  on  the  border  of  the  lens,  the  mem- 
brana capsulo-pupillaris.  The  latter  becomes  more  and  more  distinct 
as  the  iris  and  aqueous  chambers  are  developed,  and  the  lens  retreats 
until  at  last  it  represents  a  delicate  membrane  stretching  across  the 
posterior  chamber. 

"  The  venous  blood  from  all  these  parts  is  returned  through  the 
veins  of  the  iris  and  from  the  outer  surface  of  the  vitreous  body,  also 
through  those  of  the  retina,  and  perhaps  through  a  vena-hyaloidea 
said  to  take  the  same  course  as  the  artery,  but  of  the  existence  of 
which  many  authors  doubt,  and  which  I  have  never  myself  seen. 
With  respect  to  the  genetic  import  of  the  vascular  capsule,  nothing 
has  as  yet  been  ascertained.  I  find  it  to  be  composed  of  a  homoge- 
neous tissue,  with  a  few  scattered  cells,  and  regard  it  as  a  structure 
corresponding  to  the  cutis  which  in  the  formation  of  the  lens  is 
detached  from  the  skin,  together  with  a  portion  of  the  epidermis,  and 
remains  in  the  eye.  The  vitreous  body  then  may  be  understood  as 
modified  subcutaneous  connective  tissue — a  supposition  not  at  all 
incongruous  with  the  observations  above  adduced,  and  the  more  so 
because,  as  I  have  shown,  all  the  subcutaneous  connective  tissue  of 
the  foetus  is  at  one  time  perfectly  gelatinous,  and,  like  the  enamel 
organ,  which  also  belongs  to  the  same  tissue,  in  specie  strikingly 
resembles  the  vitreous  body  in  aspect  and  consistence. 

"  Concerning  the  histological  development  of  the  eyes,  the  following 
only  need  be  remarked.  At  an  early  period  they  consist  in  all  their 
parts  of  formative  cells  of  uniform  size,  which  in  process  of  time  are 
metamorphosed  into  the  various  tissues.  In  the  fibrous  coat  in  the 
second  and  third  month  the  cells  are  developed  in  the  mode  already 
described  into  connective  tissue,  and  at  the  same  time  the  distinction 
is  set  up  between  the  cornea  and  sclerotic,  which  are  at  first  exter- 
nally exactly  alike,  and  constitute  only  a  single  membrane.  In  the 
uvea  the  cells  are  for  the  most  part  employed  in  the  formation  of 
vessels  ;  another  portion  goes  to  the  formation  of  the  inner  and  outer 
pigment  layers,  pigment  granules  being  deposited  in  them  at  the  com- 
mencement of  the  third  month,  whilst  another  is  transformed  into 
muscles,  nerves,  the  epithelia  and  connective  tissue  of  these  mem- 
branes. The  development  of  the  nerve-cells  and  of  the  so-termed 
'granules'  from  embryonic  cells,  may  be  readily  traced.  I  have 
observed  the  same  thing  also  with  respect  to  the  'cones,'  and  I  think 
that  in  the  Frog  it  may  be  assumed  with  respect  to  the  'rods'  like- 
wise, that  they  are  nothing  but  elongated  cells  ;  whilst  in  the  Mam- 
malia the  formation  of  the  rods  and  of  the  nerve-fibres  themselves, 
has  not  yet  been  traced.  The  lens,  lastly,  is  originally  composed 
entirely  of  cells,  which  in  course  of  time  are  transformed  into  the  tubes. 

"  The  precise  nature  of  the  processes  attending  these  changes  has 
not  yet  been  investigated,  although  I  agree  with  H.  Meyer  in  the  con- 
elusion,  that,  since  the  tubes,  both  in  the  foetus  and  child,  present  only 
a  single  nucleus,  each  of  them  is  developed  out  of  a  single  cell.  These 
nuclei,  taken  as  a  whole,  constitute  a  thin  layer  extending  from  the 
borders  of  the  lens,  through  the  middle  of  its  anterior  half,  and 
slightly  convex  in  front  ('  nuclear  zone,'  Meyer) ;  the  nuclei  being 
smaller  in  the  interior  portions,  and,  as  it  were,  in  progress  of  solu- 
tion, whence  it  may  certainly  be  concluded  that  the  lens  increases  by 
the  apposition  of  thin  layers  from  without.  The  formative-cells  of 
the  tubes  of  the  lens  are  those  which  exist  on  the  anterior  half  of  the 
capsule,  and  the  starting-point  of  the  formation  of  the  lenticular 
elements,  according  to  my  observation,  is  the  entire  anterior  surface 
and  the  border  of  the  organ.  Nuclei  are  visible  in  the  tubes  even  in  the 
lens  of  the  adult,  as  was  known  to  Harting,  though  only  at  its  margin." 

(Kolliker,  Manual  of  Human  Histology,  translated  by  Busk  and 
Huxley  for  Sydenham  Society ;  Valentin,  Text-Booh  of  Human  Phy- 
siology ;  Todd  and  Bowman,  Physiological  Anatomy;  Carpenter, 
Principles  of  Physiology  ;  Jones,  Actonian  Prize  Essay  on  the  Eye.) 

EYEBUIGHT.  [Euphrasia.] 
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T^ABA,  a  genus  of  Plants  belonging  to  the  natural  order  Leguminosw. 
-*-  It  has  a  tubular  5-cleft  or  5-toothed  calyx,  with  the  two  superior 
teeth  shortest.  The  style  is  villous  at  the  apex.  The  legume  is 
large  and  coriaceous,  lined  with  short  hairs,  and  containing  several 
large  flat  seeds.  The  leaves  are  almost  without  tendrils,  and  the 
stem  is  erect.    The  flowers  are  white  or  red. 

F.  vulgaris,  the  Common  Bean,  has  thick  leaves  with  2-5  broad 
oval  mucronate  leaflets.  It  has  semi-sagittate  oval  stipules,  and  the 
teeth  of  the  calyx  are  almost  linear. 

This  plant  is  much  cultivated,  and  subject  to  considerable  variety. 
Its  seeds  differ,  being  sometimes  round  and  comparatively  small,  at 
other  times  large  and  flat.  The  flowers  are  mostly  white,  with  a 
blackish-blue  silky  spot  in  the  middle  of  the  two  lateral  petals  called 
wings.  The  Common  Bean  is  said  to  be  found  wild  in  Persia,  not 
far  from  the  Caspian  Sea,  but  it  is  one  of  those  plants,  which,  having 
from  time  immemorial  been  cultivated  by  man,  may  have  any- 
where been  introduced  by  his  agency.  It  does  not  occur  wild 
in  the  countries  of  Europe,  where  it  grows  most  luxuriously 
tinder  the  care  of  man.  For  an  account  of  the  culture  and  pro- 
perties of  this  plant  and  its  uses,  see  Beans,  in  Arts  and  Sc.  Div. 

FABACB^E,  Leguminous  Plants,  a  name  proposed  by  Lindley  in 
his  '  Vegetable  Kingdom '  for  the  natural  order  Leguminosw.  [Legu- 

lONOSiE.] 

FABOI'DEA,  Mr.  Bowerbank's  generic  title  for  Seed- Vessels  found 
in  the  London  Clay  of  Sheppey.  ('  Fossil  Fruits  of  the  London  Clay.') 
FjECULA.  [Stakch.] 

FAGOPYRUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Polygonacece.  It  has  a  5-parted  perianth,  8  stamens,  3  styles,  a 
1-seeded  trigonous  nut,  a  central  embryo,  and  large  foliaceous 
contorto-plicate  cotyledons.  There  is  but  one  British  species  of  this 
plant,  the  F.  esculentum.  This  is  the  Polygonum  Fagopyrum  of  Smith, 
and  known  as  the  common  Buck-Wheat.  It  has  an  erect  stem  with- 
out-prickles,  the  flowers  in  cymose  panicles,  8  stamens,  leaves  cordate, 
sagittate,  acute,  a  triquetrous  acute  nut,  with  entire  angles.  This  is  a 
valuable  plant,  as  it  grows  on  the  worst  and  poorest  soils,  and  is  often 
sown  as  food  for  game.  Though  now  admitted  into  the  British  Flora, 
there  can  be  no  doubt  that  it  was  originally  a  native  of  Persia  and 
other  Asiatic  countries.  It  was  introduced  into  Europe  by  the  Cru- 
saders ;  and  hence  in  many  parts  of  France,  where  it  is  commonly 
grown,  is  called  Saracen  Com ;  and  so  much  is  it  esteemed  in  Belgium, 
that  M.  Bory  St. -Vincent  sayB  he  was  shown  the  tomb  of  the  person 
who  is  reported  to  have  first  brought  it  into  that  country.  [Buck- 
Wheat,  m  Arts  and  Sc.  Div.1 

(Babington,  Manual  of  British  Botany ;  Burnett,  Outlines  of 
Botany.) 

FAGUS  (from  Qdyw,  to  eut),  a  genus  of  Plants  belonging  to  the 
natural  order  Corylacew.  This  order  is  characterised  by  its  male 
flowers  being  arranged  in  catkins,  and  the  female  flowers  being 
solitary  or  on  spikes,  and  the  fruit  surrounded  by  a  coriaceous 
involucre.  Tho  genus  Fagus  has  its  stamens  in  a  globose  catkin ;  the 
perianth  5-6-fid ;  the  stamens  8  to  15  in,  number;  the  pistilliferous 
flowers  are  2  together,  and  contained  within  a  4-leaved  prickly 
involucre ;  the  stigmas  3  ;  the  ovaries  3-cornered  and  3-celled  ;  the 
fruit  is  a  nut,  which  by  the  suppression  of  the  ovules  and  cells  is  only 
1-  or  2-seeded.  The  species  are  large  handsome  deciduous  trees, 
natives  of  Europe,  North  and  South  America,  and  Australia.  The 
best  known  species  is  the  Common  Beech,  which  is  a  native  of  Great 
Britain. 

F.  sylvatica,  the  Wood-Beech  or  Common  Beech.  It  has  ovate 
glabrous  obsoletely-dentate  leaves,  ciliated  on  their  margins.  It  is  a 
tree  varying  from  60  to  100  feet  in  height.  It  is  a  native  of  various 
parts  of  Europe  besides  Great  Britain,  and  a  variety  is  found  in  North 
America.  Loudon,  in  his  'Arboretum  et  Fruticetum  Britannicum,' 
gives  the  following  varieties  : — 

F.  s.  purpurea,  the  Purple-Beech,  which  has  the  buds  and  young 
shoots  of  a  rose-colour. 

F.  s.  cuprea,  the  Copper-Coloured  Beech,  in  which  the  young 
shoots  and  leaves  are  of  a  paler  colour  than  in  the  last. 

F.  s.  foliis  variegatis,  the  Variegated  Beech,  in  which  the  leaves  are 
white  and  red,  interspersed  with  streaks  of  red  and  purple. 

F.  s.  heterophylla,  the  Cut-Leaved  Beech,  in  which  the  leaves  are 
separated  in  various  ways. 

F.  s.  cristata,  the  Curled-Leaved  Beech.  The  leaves  are  curled  up 
in  this  variety. 

F.  s.  pendula,  the  Weeping  Beech,  in  which  the  branches  are 
pendulous. 

F.  s.  Americana,  the  White  Beech.  This  is  the  American  form  of 
the  Common  Beech. 

The  Beech  is  remarkable  for  its  smooth  thin  bark,  which  becomes 
white  when  fully  exposed  to  the  air.  ■  In  the  midst  of  it  those  knobs 
called  embryo-buds,  or  abortive  branches,  are  more  often  found  than 
in  any  other  tree.    They  are  sometimes  used  by  cabinet-makers  and 
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turners  on  account  of  their  hardness.  At  the  Great  Exhibition  of 
•  1851  a  chair  was  exhibited  composed  entirely  of  these  knobs.  The 
i  leaves  are  shining  and  thin,  changing  to  a  brown  or  russet  colour  in 
.  the  autumn,  and  often  remaining  on  the  tree  throughout  the  winter. 
Its  branches  are  numerous,  and  its  foliage  so  dense  that  other  plants 
do  not  thrive  under  it ;  so  that  there  is  seldom  any  vegetation  seen  on 
the  ground  in  a  beech  forest.  The  Monotropa  Hypopithys,  Bird's- 
Nest  Orchis  as  it  is  called,  is  often  found  parasitical  upon  its  roots. 
The  fruits,  contain  a  nut  or  seed,  which  when  ripe  frequently  drops 
out,  leaving  the  husk  upon  the  tree.  The  seeds  are  not  disagreeable 
to  the  taste.  Squirrels  are  fond  of  them,  and  are  often  found  seeking 
them  on  these  trees.  The  beech-trees  in  the  forests  of  Germany 
generally  attain  the  age  of  about  200  years.  There  is  one  in  Windsor 
Forest  which  is  supposed  to  have  been  in  existence  before  the  Norman 
Conquest. 

The  wood  of  the  Beech-Tree  when  green  is  harder  than  that  of  any 
of  our  forest-trees.  It  is  very  generally  used  in  the  arts  for  all 
purposes  where  strength  is  required,  and  where  the  action  of  water  is 
to  be  resisted.  On  the  Continent,  and  especially  in  France,  one  of  the 
most  important  uses  of  this  wood  is  for  making  wooden  shoes  called 
sabots.  They  have  the  property  of  not  absorbing  water,  and  surpass 
the  sabots  of  all  other  wood,  except  those  made  of  walnut,  which  are 
much  dearer. 

As  fuel  the  wood  of  the  Beech  is  superior  to  that  of  most  other 
trees.  It  is  consumed  for  this  purpose  to  a  great  extent  in  France 
and  Germany.  It  burns  rather  rapidly,  but  throws  out  a  great  deal 
of  heat,  and  makes  a  clear  bright  flame. 

The  fruit,  the  nut  of  which  is  called  Beech-Mast  in  England,  and 
la  Faine  in  France,  has  a  taste  somewhat  approaching  to  that  of  the 
hazel-nut.  It  forms  an  excellent  food  for  swine,  but  the  flesh  of  those 
which  are  fattened  upon  it  does  not  keep  so  well  as  that  of  those  fed 
on  acorns.  Beech-mast  is  sought  after  by  wild  animals,  such  as 
badgers,  dormice,  &c.  Beech-oil,  expressed  from  the  nuts,  is  used  in 
cooking,  also  for  burning  in  lamps.  For  useful  plantations  the  Beech 
is  not  highly  prized ;  it  is  chiefly  valuable  as  an  ornamental  tree  for 
the  park  and  the  lawn.  It  is  subject  to  the  attacks  of  comparatively 
few  insects  ;  those  which  do  infest  it  belong  chiefly  to  the  Lepidoptera, 
and  are  in  the  caterpillar  state.  The  fungi  which  grow  on  the  Beech 
in  Great  Britain  are  rather  numerous  :  various  species  of  Agaricus, 
Boletus,  Polyporus,  Peziza,  Stromatosphceria,  and  Stilbum  are  men- 
tioned. The  most  remarkable  fungi  growing  beneath  the  Beech- Tree 
are — Oeoglossum  viride,  Helvella  esculenta,  and  Morchella  esculenta,  tho 
common  Morel.  The  last  two  species  are  celebrated  luxuries  for  the 
table.  Morchella  esculenta  grows  in  great  abundance  in  the  woods  of 
Germany  and  France,  particularly  after  any  of  the  trees  have  been 
burned  down.  This  having  been  observed,  led  in  Germany  to  the 
practice  of  burning  the  trees  in  order  to  produce  Morels,  and  conse- 
quently great  numbers  of  them  were  destroyed  till  it  was  forbidden 
by  law. 

F.  ferruginea,  the  American  Ferruginous- Wooded  Beech,  is  a  North 
American  timber-tree,  so  much  resembling  the  common  European 
Beech  as  to  be  considered  by  some  to  be  only  a  variety  of  it.  It  has 
ovate  acuminate  thickly-toothed  leaves,  downy  beneath,  ciliate  on 
the  margin.  The  American  Beech  is  easily  known  from  the  European 
one  by  its  much  shorter  obtusely-pointed  buds,  with  short  roundish 
convex  scales,  which  terminate  almost  abruptly,  and  are  inclosed  in 
numerous  short  loose  scales.  There  are  two  varieties  of  this  species — 
F.  Caroliniana  and  F.  latifolia. 

F.  obliqua,  the  Oblique-Leaved  Beech,  is  a  native  of  Chili.  It  has 
ovate-oblong  oblique  leaves,  somewhat  rhomboid,  blunt,  doubly  ser- 
rated, entire  at  the  base,  attenuated  into  the  petiole,  somewhat 
downy. 

F.  betuloides,  the  Birchlike  or  Evergreen  Beech,  grows  at  Port 
Famine,  Straits  of  Magalhaens,  in  the  greatest  abundance.  It  attains  a 
very  large  size,  trees  of  three  feet  in  diameter  being  common,  and 
there  being  many  with  trunks  four  feet  in  diameter.  This  Beech  is 
also  a  native  of  Van  Diemen's  Land,  where  it  is  called  the  Myrtle' 
Tree  by  the  colonists.  It  has  ovate-elliptic  leaves,  obtuse,  crenulate, 
leathery, shining,  glabrous,  round  at  the  base,  on  short  footstalks.  The 
branches  are  divaricate,  tortuous,  brownish,  the  young  ones  pubescent, 
the  leaves  ciliate,  alternate,  from  4  to  10  lines  long,  and  from  3  to  8 
lines  broad.  The  flowers  are  axillary.  It  is  an  evergreen  tree,  and 
forms  vast  forests  in  Tierra  del  Fuego,  where  it  is  a  native. 

F.  antarctica,  the  Antarctic  Beech,  is  a  native  of  Tierra  del  Fuego. 
F.  Dombeyii,  Dombey's  or  the  Myrtle-Leaved  Beech,  is  a  tall  tree,  a 
native  of  Chili,  where  it  is  known  by  the  name  of  Coigue,  and  furnishes 
excellent  wood  for  the  purposes  of  construction. 

F.  dubia,  the  Dubious  Beech,  is  thought  only  to  be  a  variety  of 
F.  betuloides.  By  some  botanists,  however,  it  is  considered  a  distinct 
species,  and  is  described  as  such. 

FAHLORE,  Fahlerz,  Gray  Copper  Ore.  Of  this  there  are  two  varie- 
ties, the  arsenical  and  the  antimonial :  the  former  occurs  crystallised 
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FAHLUNITE. 


FALCONIDiE. 


and  massive.  The  primary  form  of  the  crystal  is  a  cube,  but  the 
regular  tetrahedron  is  the  predominating  crystal.  Colour  steel-gray, 
opaque.  Lustre  metallic.  Specific  gravity  4'8  to  5'1.  Hardness  3  0 
to  4-0,  brittle.  Cleavage  parallel  to  the  planes  of  the  tetrahedron, 
very  indistinct.    Fracture  conchoidal. 

Massive  Variety. — Amorphous.    Structure  granular  to  compact. 

It  occurs  in  Cornwall,  Hungary,  Saxony,  &c.  A  specimen  from 
Freiberg,  analysed  by  Klaproth,  yielded— 

Arsenic  24-10 

Copper  41-00 

Iron  22-50 

Sulphur  1000 

Silver  -40 

Loss  2-00 

 100 

It  frequently  contains  a  much  larger  quantity  of  silver,  and  not 
uncommonly  zinc. 

Antimonial  Fahlore. — It  occurs  crystallised  in  modified  tetrahe- 
drons. The  colour  dark  lead-gray,  approaching  to  iron-black,  both 
externally  and  internally  :  not  very  brittle. 

Analysis  of  a  specimen  from  Kapnic  by  Klaproth  : — 


Antimony   22-00 

Copper   37-75 

Iron   325 

Sulphur   28-00 

Silver,  and  a  trace  of  Manganese  ...  -25 

Zinc   5-00 

Loss   375 

—100 


FAHLUNITE,  Tricldasite,  a  Mineral  consisting  of  silicate  of 
alumina  and  other  substances.  It  occurs  crystallised  and  massive. 
The  primary  form  of  the  crystal  is  a  right  rhomboid  prism,  but  it 
usually  occurs  in  imbedded,  regular,  hexagonal  prisms.  Colour 
yellowish,  greenish,  and  blackish-brown.  Nearly  or  quite  opaque. 
Lustre  resinous.  Specific  gravity  2-66.  Hardness  5'0  to  5-5.  Streak 
grayish-wbite.    Cleavage  perpendicular  to  the  axis  of  the  prism. 

It  is  found  at  Fahlun  in  Sweden. 

Before  the  blow-pipe  alone  it  becomes  gray,  aud  fuses  on  its  thinnest 
edges  ;  with  borax  it  melts  slowly  into  a  coloured  glass. 
According  to  Hisinger  it  consists  of— 

Silica  46-74 

Alumina .       .  26 -73 

Magnesia     .......  2'97 

Oxide  of  Iron  5-11 

Oxide  of  Manganese  0'43 

Water  13 '50 

 95-48 

FALCIFERI.  [Ammonites.] 
FALCO.  [FalconidjE.] 
FALCON.  [Falconidte.] 

FALC'ONID^E,  Leach's  name  for  a  family  of  Raptorial  Birds,  or 
birds  of  prey  (Raptores  of  Illiger).  In  this  family  the  destructive 
power  is  considered  by  all  zoologists  to  be  most  perfectly  developed  ; 
and  we  find  in  the  birds  composing  it  natural  instruments  for  striking, 
trussing,  and  dissecting  their  prey,  combined  with  a  power  of  flight 
and  strength  of  limbs  equivalent  to  the  necessities  of  the  case,  whether 
the  prey  be  aerial,  that  is,  whether  it  be  the  habit  of  the  raptorial 
bird  in  question  to  strike  down  its  quarry  while  the_  latter  is  in  the 
act  of  flight,  or  whether  the  prey  be  terrestrial,  or,  in  other  words, 
captured  on  the  ground.  Of  these  natural  weapons  some  idea  may  be 
formed  from  the  cuts  here  given  ;  and  they  are  rendered  still  more 


Bill  of  the  Peregrine  Falcon  (Fulco  peregrinun). 

formidable  by  the  organisation  of  the  whole  animal,  which  is  calcu- 
lated to  give  them  the  greatest  possible  effect.  The  nails  or  claws,  to 
be  available,  must  be  sharp ;  and  in  order  that  they  may  be  kept  in 
this  state  and  fit  for  duty,  there  is  a  provision  to  enable  the  bird  to 
prevent  them  from  coming  in  contact  with  the  ground  or  other  foreign 
hard  bodies;  for  the  claws  are  retractile,  not  indeed  in  the  same 


manner  as  those  of  the  cats  [Felidj;],  which  have  the  power  of  with 
drawing  or  sheathing  theirs  within  the  integuments,  but  by  a  con 
formation  which  gives  the  bird  of  prey  the  power  of  elevating  its 
claws  at  pleasure.  The  claws  of  falcons  when  sitting  on  stones  or 
large  branches  of  trees  have  often  a  cramped  appearance  ;  but  this 
arises  in  most  instances  from  the  care  of  the  bird  so  to  arrange  its 
talons  that  their  points  may  not  be  blunted  against  the  perch. 


Foot  of  the  Peregrine  Falcon  (Falco  peregrinus). 


The  power  of  flight,  as  Mr.  Yarrell  observes  in  his  memoir  '  On  the 
Anatomy  of  Birds  of  Prey '  ('  Zool.  Journ.,'  vol.  iii.),  is  one  of  the 
decided  marks  of  the  distinct  organisation  of  birds ;  and,  as  one  divi- 
sion of  the  first  genus,  Falco,  appears  to  possess  this  power  in  tl  e 
highest  degree  of  perfection,  he  proceeds  to  consider  the  conditions 
necessary  to  produce  such  a  degree.  These,  he  observes,  are  large 
and  powerful  pectoral  muscles ;  great  extent  of  surface,  as  well  as 
peculiarity  of  form  in  the  wing ;  and  feathers  of  firm  texture,  strong 
in  the  shaft,  with  the  filaments  of  the  plume  arranged  and  connected 
to  resist  pressure  from  below.  "  A  certain  degree  of  specific  gravity," 
continues  Mr.  Yarrell,  "  is  necessarily  imparted  by  large  pectoral 
muscles,  and  the  power  of  these  muscles  may  be  estimated  by  the 
breadth  of  the  sternum  and  the  depth  of  its  keel,  as  affording  extent 
of  surface  for  the  attachment  of  the  large  muscle  by  which  the  wing 
is  depressed.  As  an  illustration  of  this  form  the  breast-bone  of  the 
Peregrine  Falcon  (Falco  peregrinus)  is  represented,  which  exhibits  the 


Breast-bone  of  the  Peregrine  Falcon  reduced. 
a,  the  sternum  ;  6,  the  keel ;  c,  the  furcula,  or  os  furcatorius ;  d  d,  the 
clavicles  ;  e,  the  scapula  broken  off. 

breadth  of  the  sternum,  the  depth  of  the  keel,  as  well  as  the  strength 
of  the  clavicles  ;  and  the  power  of  flight  peculiar  to  all  the  species  of 
true  falcons  is  still  further  illustrated  by  the  form  and  substance  of 
the  os  furcatorius,  which  is  circular,  broad,  and  strong,  affording  a 
permanent  support  to  the  shoulders.  That  the  long  and  acuminated 
form  of  the  wing  in  the  true  falcons,  with  each  feather  narrow,  firm 
in  consistence,  the  second  the  longest,  and  all  gradually  tapering  to  a 
point,  is  also  best  adapted  for  rapidity  of  motion,  may  be  inferred 
from  the  example  in  the  various  species  of  the  genera  Hirundo,  Sco- 
lopax,  Triiiga,  Charadrius,  Procellaria,  Sterna,  &c. ;  but  that  extent 
of  surface  and  this  peculiarity  of  form  in  the  wing  are  not  in  them- 
selves sufficient  alone  to  afford  rapid  flight,  is  proved  in  the  genus 
Larus,  the  species  of  which,  though  capable  of  exercising  their 
immense  pinions  with  graceful  ease  for  hours  in  succession,  without 
any  apparent  lassitude,  are  still  incapable  of  rapid  flight,  for  want  of 
strong  pectoral  muscles.  The  numerous  examples  also  furnished  by 
the  Gallinaceous  tribe  sufficiently  evince  that  immense  pectoral 
muscles  are  insufficient  when  coupled  with  a  small  round  wing,  and 
afford  but  a  short  flight,  sustained  with  great  labour,  rapid  in  a  small 
proportion  only  to  the  strength  and  repetition  of  the  impulse,  and 
accompanied  by  a  vibration  too  well  known  to  need  further  remark. 
So  material  also  is  the  perfection  of  the  feather  in  the  genus  Falco, 
that  when  any  of  those  of  the  wing  or  tail  are  broken,  the  flight  of 
the  bird  is  so  injured  that  falconers  find  it  necessary  to  repair  them. 
For  this  purpose  they  are  always  provided  with  pinion  and  tail- 
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feathers  accurately  numbered,  and  the  mode  of  uniting  the  more 
perfect  feather  to  the  injured  stump  is  described  in  Sir  John  Sebright's 
excellent  observations  on  hawking.  The  reader  who  is  disposed  to 
go  farther  back,  will  find  in  the  '  Booke  of  Falconrie  or  Hawking,'  &c. 
'  heretofore  published  by  George  Turbervile,  Gentleman,'  (London, 
small  41,o,  1611),  the  following  chapters  : — "  Of  Accidents  that  happen 
and  light  uppon  a  hawkes  feathers,  and  first  how  to  use  the  matter 
when  a  feather  cannot  be  ymped."  "  The  way  and  manner  how  to 
ympe  a  hawks  feather,  howsoever  it  be  broken  or  bruised ;  "  and  four 
methods  of  operating,  according  to  the  circumstances,  are  detailed. 
"  How  to  ympe  the  traine  of  a  hawke  beeing  all  broken,  and  never  a 
feather  whole  or  sound."  Mr.  Yarrell  proceeds  to  observe  that  it  is 
difficult  to  estimate  the  comparative  rapidity  of  flight  in  different 
birds,  and  that  our  pigeons  may  appear  to  possess  this  advantage  in 
a  degree  little  inferior  to  the  true  falcons ;  but,  he  adds,  the  fact  is 
that  these  birds  are  deficient  in  natural  courage,  and  are  unable, 
under  circumstances,  to  avail  themselves  of  those  powers  with  which 
they  are  gifted. 

"  The  bodies  of  all  the  species  of  true  falcons  when  denuded  of 
their  feathers  are  triangular  in  form,  broad  at  the  shoulders  and 
tapering  gradually  to  the  tail,  the  muscles  of  the  thighs  and  legs  of 
great  size  ;  but  these  characters  are  less  prominent  in  the  hawks,  the 
bodies  of  which  are  more  lengthened,  the  legs  long  and  slender,  the 
pectoral  muscles  smaller,  the  wing  rounded  in  form,  the  fourth  feather 
the  longest,  the  wing  primaries  broad  in  the  middle,  the  inner  webs 
overlapping  the  feather  next  in  succession,  and  emarginated  towards 
the  end.  These  two  divisions  of  the  genus  Falco,  although  the  latter 
are  unequal  to  the  former  in  powers,  are  remarkable  for  their  bold 
character  and  rapid  flight,  their  invariable  mode  of  striking  their  prey 
on  the  wing,  as  well  as  the  instinctive  knowledge  by  which  they  are 
directed  to  destroy  life,  attacking  the  most  vital  part,  and  penetrating 
the  brain  with  their  sharp  hooked  beak  either  by  one  of  the  orbits 
where  the  bone  is  very  thin  or  at  the  junction  of  the  cervical  vertebrae 
with  the  occiput. 

"  On  comparing  the  bones  of  our  two  British  eagles,  the  greater 
power  of  flight  appears  to  belong  to  the  Albicilla,  that  of  prehension 
to  the  golden  eagle,  but  both  exhibit  various  indications  of  great 
strength. 

"  By  an  extended  examination  of  the  different  species  of  buzzards 
and  harriers  it  will  be  found  that  the  characters  described  as  necessary 
to.  produce  rapid  motion  decline  gradually.  The  sternum  decreases 
in  size,  the  keel  loses  part  of  its  depth,  the  clavicles  and  furcula 
become  more  slight,  while  the  form  of  the  cranium,  the  loose  ruffled 
feathers  of  the  neck,  as  well  as  the  general  downy  texture  of  the 
plumage,  indicate  the  approach  to  the  genus  next  in  succession.  Of 
the  bones  of  the  different  species  of  the  genus  Falco  generally  it  may 
be  added  that  they  are  remarkable  for  their  strength,  such  as  are 
cylindrical  being  furnished  with  numerous  transverse  bony  processes 
within  the  tubes,  and  the  distribution  of  air  throughout  their  internal 
cavities.  The  humerus  is  supplied  with  air  through  several  orifices 
upon  its  inner  and  upper  surface,  and  some  difference  will  be  found 
in  the  angle  at  which  this  bone  is  articulated  with  the  clavicle  to 
accomplish  the  ascending  flight  of  the  sky-lark,  in  contradistinction 
to  the  precipitous  horizontal  direction  of  the  falcons.  The  thigh  bone 
is  also  supplied  with  air  by  an  orifice  at  the  situation  which  answers 
to  the  front  of  the  great  trochanter ;  the  large  bones  forming  the 
pelvis,  the  vertebne,  sternum,  furcula,  clavicles,  scapula?,  and  even 
the  ribs,  are  all  furnished  with  apertures  for  the  admission  of  air 
supplied  from  the  various  cells  of  the  abdomen,  sides,  and  thorax. 
This  distribution  of  air  to  the  bones  does  not  seem  however  to  be 
absolutely  necessary  for  flight,  since  the  young  birds  of  our  summer 
visiters  appear  to  perform  their  first  autumnal  migration  with  perfect 
ease  and  celerity,  at  an  age  when  the  cavities  of  their  bones  are  filled 
with  marrow. 

"The  various  characters  of  the  feet  are  too  obvious  to  require 
particular  notice."  (Yarrell.) 

In  the  Museum  of  the  Royal  College  of  Surgeons  in  London  the 
reader  will  find  a  preparation  (Gallery,  522  A)  of  the  stomach  of  the 
Golden  Eagle.  It  is  laid  open  so  as  to  show  the  orifices  of  the 
numerous  gastric  glands  of  the  proventriculus,  the  smooth  lining 
membrane  of  the  gizzard,  and  the  valvular  structure  of  the  pylorus. 
The  oesophagus  is  very  wide,  so  that  externally  it  appears  to  form  one 
continued  cavity  with  the  proventriculus  and  stomach.  John  Hunter, 
in  his  'Observations  on  Digestion'  ('Animal  Economy'),  says,  "There 
are  few  animals  that  do  not  eat  flesh  in  some  form  or  other,  while 
there  are  many  who  do  not  eat  vegetables  at  all ;  and  therefore  the 
difficulty  to  make  the  herbivorous  eat  meat  is  not  so  great  as  to  make 
the  carnivorous  eat  vegetables.  Where  there  is  an  instinctive  prin- 
ciple in  an  animal,  directing  it  either  to  the  one  species  of  food  or  the 
other,  the  animal  will  certainly  die  rather  than  break  through  of  its 
own  accord  that  natural  law  ;  but  it  may  be  made  to  violate  every 
natural  principle  by  artificial  means.  That  the  hawk  tribe  can  be 
made  to  feed  upon  bread  I  have  known  these  thirty  years ;  for  to  a 
tame  kite  I  first  gave  fat,  which  it  ate  very  readily,  then  tallow  and 
butter,  and  afterwards  small  balls  of  bread  rolled  in  fat  or  butter,  and 
by  decreasing  the  fat  gradually  it  at  last  ate  bread  alone,  and  seemed 
to  thrive  as  well  as  when  fed  with  meat.  This  however  produced  a 
difference  in  the  consistence  of  the  excrements ;  for  when  it  ate  meat 


they  were  thin,  and  it  had  the  power  of  throwing  them  to  some 
distance ;  but  when  it  ate  bread  they  became  firmer  in  texture,  and 
dropped  like  the  excrement  of  a  common  fowl.  Spallanzani  attempted 
in  vain  to  make  an  eagle  eat  bread  by  itself ;  but  by  inclosing  the 
bread  in  meat,  so  as  to  deceive  the  eagle,  the  bread  was  swallowed 
and  digested  in  the  stomach." 

Mr.  Yarrell  observes  that  the  oesophagus  offers  nothing  peculiar 
beyond  that  of  other  birds  not  possessing  the  power  of  minutely 
dividing  their  food.  It  is  plicated  lengthways,  allowing  great  exten- 
sion, and  its  separation  from  the  stomach  is  marked  by  a  zone  of 
gastric  rings.  The  same  author  notices  an  opportunity  which 
occurred  to  him  of  observing  the  castings  or  peliets  of  some  eagles, 
which  had  been  occasionally  fed  with  dead  pigeons.  These  castings 
showed  that  the  vegetable  food,  such  as  peas,  wheat,  and  barley,  which 
had  been  swallowed  by  the  eagles  in  the  crops  of  the  pigeons,  remained 
entire,  but  somewhat  enlarged  and  softened  by  heat  and  moisture.  In 
these  cases  no  part  of  the  bones  remained. 

The  intestines  of  the  Falconidce  are  in  general  short  and  large,  but 
Mr.  Yarrell  remarks  that  the  Osprey  is  an  exception  to  this  rule,  and 
that  to  the  thin  membranous  stomach  of  this  bird  there  is  attached 
an  intestinal  canal  measuring  10  feet  8  inches  in  length,  and  in  some 
parts  scarcely  exceeding  a  crow-quill  in  Bize.  The  canal  in  most  of 
the  species  he  adds,  is  in  length,  compared  with  that  of  the  bird 
itself,  as  three  to  one ;  but  in  the  Osprey  it  is  as  eight  to  one ;  and  he 
observes  that  in  the  otter  the  intestinal  canal  is  very  long,  equal  in 
size,  and  without  caecal  appendage ;  the  seal  too  has  long  intestines 
with  a  small  caecum.  Mr.  Yarrell  inquires  therefore  if  it  may  not  be 
concluded  that  the  small  quantity  of  nutriment  which  fish,  as  an 
article  of  food,  is  known  to  afford  renders  this  extent  of  canal 
necessary  in  order  that  every  portion  may  be  extracted.  The  csoca 
of  the  FalconidcB  amount  to  no  more  than  minute  rudiments. 

In  the  organs  of  respiration  there  is  nothing  very  remarkable 
among  the  Falconidce.  The  trachea  is  composed  of  two  membranes 
inclosing  between  them  numerous  bony  rings,  forming  a  more  or  less 
perfect  tube.  The  rings  are  strong  and  compressed.  The  point  of 
divarication,  the  cross-bone,  and  bronchia?  constituting  together  the 
inferior  larynx,  are  of  the  most  common  form,  having  but  one  pair  of 
muscles  attached ;  and  the  voice  though  powerful  possesses,  as  might 
be  expected,  but  little  variation.  (Yarrell.)  Falco  musicus  seems 
however  to  be  an  exception,  and  it  would  be  desirable  to  examine  its 
trachea  for  the  purpose  of  ascertaining  whether  it  is  not  organised 
more  after  the  fashion  of  that  of  the  singing  birds. 

It  might  be  expected  that  in  the  Falconidce  the  soles  of  the  feet  and 
lower  surfaces  of  the  toes  which  come  so  closely  into  contact  with 
the  living  prey  would  be  endowed  somewhat  more  largely  with  the 
sense  of  touch  than  those  of  birds  which  have  no  such  habits ; 
accordingly  we  find  in  the  Museum  of  the  College  of  Surgeons 
( Physiological  Series)  a  preparation  (No.  1400)  of  one  of  the  feet  of 
an  eagle,  with  the  cuticle  removed,  showing  the  papilla?  and  cushions 
of  the  cutis  on  the  under  surface  of  the  foot. 

In  the  same  museum  (No.  1482)  will  be  found  the  tongue,  larynx, 
and  lower  jaw  of  the  Golden  Eagle  (Aquila  chrysaetos).  The  tongue 
is  fleshy  and  large,  divided  into  two  lateral  portions  by  a  deep  longi- 
tudinal furrow  ;  at  its  base  is  a  series  of  small  retroverted  spines 
arranged  in  the  form  of  a  chevron,  between  which  and  the  larynx  the 
surface  is  studded  with  the  orifices  of  numerous  glandular  follicles  : 
two  rows  of  retroverted  spines  again  occur  behind  the  larynx.  There 
is  a  row  of  glandular  follicles  on  either  side  of  the  frajnum  lingua?, 
and  a  large  cluster  of  similar  orifices  immediately  anterior  to  it.  The 
preparations  Nos.  1483  and  1484  exhibit  respectively  the  tongue  and 
fauces  of  an  Erne  (Saliwetus  albicilla)  and  the  tongue  and  larynx  of 
an  Osprey  (Pandion  haliceetus). 

A  longitudinal  section  of  the  anterior  part  of  the  head  of  the 
Golden  Eagle  will  be  found  in  the  same  museum  and  series  (No.  1538). 
The  preparation  shows  the  turbinated  cartilages  and  cavity  of  the 
nose,  together  with  part  of  the  orbit  and  the  air-cell  continued  from 
it  anteriorly  and  situated  below  the  nose.  The  parts  are  minutely 
injected,  and  the  vascularity  of  the  pituitary  membrane  covering  the 
middle  turbinated  cartilage  is  well  displayed.  No.  1539  is  a  transverse 
section  of  the  head  of  an  Erne  {Halimetus  albicilla),  showing  the  con- 
volutions of  the  middle  turbinated  cartilages,  and  the  disposition  of 
the  pituitary  membrane,  which  is  thickest  on  the  convex  or  mesial 
side  of  the  convolutions.  The  air-cells  in  the  superior  maxillary 
bones,  and  their  communications  with  those  which  are  situated  in 
front  of  the  eyeball,  are  well  seen  in  this  preparation.  Bristles  have 
been  inserted  into  the  lachrymal  ducts,  and  into  the  common  termi- 
nation of  the  Eustachian  tubes,  the  respective  conduits  of  the  eye  and 
ear  for  conducting  their  superfluous  moisture  to  the  nasal  passages. 
An  anterior  transverse  section  of  the  head  of  the  same  eagle  is  shown 
in  No.  1540,  which  exhibits  the  external  nostrils,  the  anterior  termi- 
nations of  the  middle  turbinated  cartilages,  and  of  the  lachrymal 
ducts,  in  which  bristles  are  placed ;  together  with  the  communications 
of  the  maxillary  air-cells  with  the  cancellous  structure  of  the  upper 
mandible.    ('  Cat.  Gallery,'  vol.  iii.) 

"The  extraordinary  powers  of  vision,"  says  Mr.  Yarrell,  "which 
birds  are  known  to  exercise  beyoud  any  other  class  of  animals  are  n> 
no  genus  more  conspicuous  that  in  that  of  Falco.  Their  destination, 
elevating  themselves  as  they  occasionally  do  into  the  highest  regions, 
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and  the  power  required  of  perceiving  objects  at  very  different  distances 
and  in  various  directions,  as  well  as  the  rapidity  of  their  flight,  seem 
to  render  such  a  provision  necessary.  The  eyes  of  birds  are  much 
larger  in  proportion  than  those  of  quadrupeds,  and  exhibit  also  two 
other  peculiarities.  The  one  is  the  marsupium,  a  delicate  membrane 
arising  at  the  bottom  of  the  eye,  and  terminating  at  or  near  the  edge 
of  the  crystalline  lens :  the  other  is  a  ring  of  thin  bony  plates  enve- 
loped by  the  sclerotic  coat.  Comparative  anatomists  do  not  seem  to 
be  agreed  as  to  th»  means  by  which  birds  obtain  their  power  of  vi  ion, 
whether  by  an  alteration  in  the  form  or  situation  of  the  crystalline 
lens,  or  by  both,  either  or  both  of  which,  the  greater  quantity  of 
aqueous  humour  which  birds  are  known  to  possess  would  seem  to 
facilitate.  The  existence  of  muscle  attached  to  the  inner  surface  of 
the  bony  hoop  of  the  sclerotica,  and  inserted  by  a  tendinous  ring 
into  the  internal  surface  of  the  cornea,  as  shown  by  Mr.  Crampton 
('Annals  of  Philosophy,'  1813),  by  which  the  convexity  of  the  cornea 
may  be  altered,  gives  a  still  greater  scope  of  action,  since  with  two, 
or  at  the  utmost  three,  varieties  of  powers  the  sphere  of  distinct 
vision  may  be  indefinitely  extended.  Whether  the  five  species  called 
the  True  Falcons  possess,  with  their  exclusive  rapidity  of  flight,  any 
power  of  vision  beyond  their  generic  companions  would  be  difficult 
to  ascertain  ;  but  it  may,  while  on  this  subject,  be  worthy  of  remark 
that  the  irides  of  the  gyrfalcon,  peregrine,  hobby,  merlin,  and 
kestrel  are  hazel-brown,  or  still  darker,  while  those  of  all  the 
hawks,  buzzards,  harriers,  and  kites  are  of  various  shades  of  yellow. 
I  refer  only  to  adult  birds,  and  do  not  remember  a  single,  exception." 


1,  bony  ring  of  a  Golden  Eagle;  2,  crystalline  lens  of  the  same  bird  ;  a,  the 
anterior  surface,  somewhat  less  convex  than  the  posterior  one.  (Yarrell.) 

Mr.  Yarrell  observes,  that  the  number  of  bony  plates  forming  this 
circle  in  the  Golden  Eagle  is  fifteen ;  in  the  White-Tailed  Eagle 
there  are  but  fourteen :  and  he  adds,  that  the  external  convex  form 
of  the  bony  ring  in  the  Golden  Eagle  will  be  found  to  extend  through 
all  the  species  of  every  genus  of  British  birds,  except  the  owls,  in 
all  of  which  it  is  concave. 

In  the  Museum  of  the  College  of  Surgeons  are  the  following 
preparations  illustrative  of  this  part  of  the  subject.  No.  1741.  The 
head  of  an  eagle,  with  the  eyes  in  situ.  In  the  left  eye  the  anterior 
part  of  the  tunics  and  the  humours  have  been  removed  to  show  the 
retina  expanding  from  the  oblique  line  by  which  the  optic  nerve 
terminates,  and  the  vascular  processes  of  the  marsupium  extending 
forwards  from  the  centre  of  the  optic  fissure.  In  the  right  eye  a 
lateral  section  of  the  coats  has  been  removed,  together  with  the 
humours  and  a  great  part  of  the  retina,  showing  the  uniformly  dark- 
coloured  choroid,  the  thin  but  dense  texture  of  the  sclerotica,  and 
the  zone  of  osseous  plates  which  supports  the  projecting  cornea. 
The  marsupium  is  preserved  in  situ.  It  is  of  an  unequal  quadrilateral 
figure,  broadest  below,  and  extending  upwards  and  inclined  a  little 
backwards,  with  a  slight  convexity  towards  the  nasal  side  of  the  eye- 
ball. The  large  size  of  the  eyes  is  worthy  of  notice.  No.  1742 
exhibits  a  longitudinal  section  of  the  eye  of  an  eagle,  showing  the 
oblique  manner  in  which  the  optic  nerve  perforates  the  sclerotica 
and  its  extended  termination,  from  which  the  retina  expands  in  a 
plicated  manner :  only  the  folds  at  its  origin  are  here  preserved. 
The  parts  being  minutely  injected,  the  vascularity  of  the  choroid  is 
shown  :  also  the  breadth  of  the  ciliary  zone,  the  breadth  and  thick- 
ness of  the  bony  imbricated  hoop  surrounding  the  base  of  the  cornea, 
the  thickness  of  the  cornea  itself,  and  the  large  size  of  the  anterior 
chamber  of  the  eye.  No.  1743  is  the  eye  of  an  eagle,  with  a 
portion  of  the  coats  removed  from  one  side,  showing  the  folds  of  the 
marsupial  membrane,  from  which  the  colouring  matter  has  been 
removed.  In  No.  1538,  above  alluded  to,  portions  of  the  eye  and 
eyelids  with  the  nictitating  membrane  are  preserved,  showing  the 
situation  of  the  two  puncta  lachrymalia,  through  which  bristles  are 
passed  along  the  ducts  to  the  nose;  and  in  No.  1539,  at  the  back  part 
of  the  preparation,  the  left  eyeball  is  laid  open,  showing  the 
marsupial  membrane.  The  right  eyeball  is  entire,  and  the  abductor, 
attollens  and  deprimens  oculi,  together  with  the  quadratus  and 
pyramidalis  muscles  of  the  membrana  nictitans,  are  well  displayed. 
See  also  No.  1540,  as  referrible  to  the  organs  of  vision.  No.  1796 
exhibits  the  eyeball,  with  portions  of  the  horizontal  eyelids,  the 
vertical  eyelid,  or  membrana  nictitans,  of  an  eagle.  The  quadratus 
nictitantis  may  be  observed  to  have  a  more  extensive  origin  than  in 
the  ostrich,  and  both  muscles  of  the  third  eyelid  are  relatively  larger. 
The  cornea  is  cut  away,  and  the  nictitating  membrane  raised,  to  show 
the  termination  of  the  duct  of  the  Harderian  gland,  in  which  a 
bristle  is  placed.  Bristles  are  also  placed  through  the  two  puncta 
lachrymalia.    The  round  and  slightly  concave  tarsal  cartilage  of  the 


lower  eyelid  may  be  observed,  the  upper  lid  has  no  tarsal  cartilage. 
In  No.  1797  the  three  eyelids  of  an  eagle  are  exhibited,  and  the 
tarsal  cartilage,  which  is  raised  as  in  the  act  of  closing  the  eyes,  is 
shown. 

Aristotle  divided  the  Falconidm  into  'Aeroi',  or  Aleroi  (Eagles), 
'It'paKes  (Hawks),  and  'Iktivoi  (Kites),  with  many  subdivisions.  Mr. 
Vigors  is  of  opinion  that  the  division  'Ie'pa£  (Hierax)  of  Aristotle 
comprises  all  the  Falconidce  of  Vigors  which  belong  to  the  stirpes 
or  sub-families  of  Hawks,  Falcons,  and  Buzzards.  Pliny  separates 
the  group  into  Aquilce  (Eagles)  and  Accipitres,  a  general  term 
comprising,  as  used  by  him,  the  rest  of  the  Falconidm.  The  sub- 
divisions of  both  Aristotle  and  Pliny  do  not  differ  much  from  the 
subdivisions  of  some  of  the  modern  zoologists. 

Belon,  beginning  with  the  Vultures,  proceeds  from  them  to  the 
Eagles;  thence  to  the  Gerfault,  which  he  gives  as  the  Morphnos, 
Morphna,  Nittophonos,  Plangos,  Plancus,  Plungus,  and  Clangus,  of  the 
Greeks,  and  Anataria  of  the  Latins  ;  next  he  places  the  Orfraye, 
which  he  makes  the  Haliceetus  of  the  Greeks,  the  Aguista  Piombina 
of  the  modem  Italians,  and  gives  Aquila  marina  as  the  Latin  name. 
He  then  treats  of  the  Ossifragus  as  the  Phinis  of  the  Greeks,  Aquila 
barbata  in  Latin,  recording  it  provisionally  as  a  species  of  Vulture  (Petit 
Vautour)  and  next  describes  the  Buzzard  (Buse  ou  Busard)  as  a  kind  of 
Bastard  Eagle,  and  as  the  Gypaetos,  Percnopterus,  or  Oripelargus,  of 
the  Greeks.  Then  comes  the  Goiran,  or  Boudree,  which  he  describes 
as  living  upon  rats,  mice,  frogs,  lizzards,  &c,  caterpillars,  and  some- 
times slugs  and  serpents,  asserting  that  it  becomes  very  fat,  and 
that  it  is  taken  frequently  in  winter  for  the  sake  of  its  flesh,  which 
is  good  for  food.  This  he  supposes  to  be  the  Hierax,  called  Phryno- 
lochos  by  the  Greeks,  and  gives  Rubetarius  Accipiter  as  the  Latin 
name.  Jean  le  Blanc,  or  Oyseau  Saint  Martin,  which  he  considers  to 
be  the  Pygargus  of  the  Greeks,  follows,  and  is  succeeded  by  another 
Oyseau  Saint  Martin,  or  Blanche-Queue.  Belon  then  gives  an  account 
of  the  Birds  of  Prey  employed  in  falconry.  The  Sacre  and  her 
Sacret,  the  Autour  and  her  Tiercelet,  the  Fau-Perdrieux  (Circus  ?), 
and  the  Falcons  generally,  with  their  Tiercelets.  He  then  describes 
the  Hobreau  (Hobby  ?),  the  Esmerillon  (Merlin  ?),  the  Espervier 
(Sparrowhawk  ?),  the  Lanier  and  Laneret,  and  the  Cresserelle 
(Kestrel?).  Next  follow  the  Butcher-Bird s,  then  come  the  Kites 
(Milan  Royal,  Milan  Noir— Milvus),  and  (the  Cuckoo  intervening 
from  a  supposed  similitude  to  the  Birds  of  Prey)  the  Owls. 

Passing  by  Gesner,  Aldrovandus,  and  Jonston,  we  pause  to  notice 
Willughby's  arrangement.  He  separates  the  carnivorous  and  rapacious 
birds,  called  Birds  of  Prey,  into  the  Diurnal  (those  that  prey  in  the 
day-time)  and  the  Nocturnal  (those  that  fly  and  prey  by  night).  The 
following  is  his  table  of  the  Diurnal  section  : — 

_     .      (•  The  more  generous,  called  Eagles  :  the  Golden  Eagle, 
and     there     the  Sea-Ea&le>  tlle  Blaok  EaSle.  &c- 
either  .  .  .  ^The  more  cowardly  and  sluggish,  called  Vultures. 


Diurnal  ( 


The  Lesser, 
called  in  La-  \ 
tin  Accip 
Ires  .... 


( The  more  generous, 
that  are  wont  to 
be  reclaimed  and 
manned  for  fowl- 
ing, called  Hawks, 
which  our  fal- 
coners distinguish 
into  


The  more  cowardly 
and  sluggish,  or 
else  indocile,  and 
therefore  by  our 
falconers  neglect- 
ed, and  permitted 
V  to  live  at  large  . 


Long-Winged,  whose  wings  reach 
almost  as  far  as  the  end  of  their 
train,  as  the  Falcon,  Lanner,  &c. 

Short-Winged,  whose  wings  when 
closed  fall  much  short  of  the  end 
of  their  trains,  as  the  Goshawk 
and  Sparrowhawk. 

The  Greater. — The  Common  Buz- 
zard, Bald  Buzzard,  &c. 

(European :  Butcher 
Birds  or  Shrikes. 
Exotic  :    Birds  of 
Paradise. 

Ray,  in  his  'Synopsis,'  follows  Willughby,  and  both  Ray  and 
Willughby  place  the  Cuckoo  after  their  Diurnal  Birds  of  Prey  and 
immediately  before  the  Nocturnal. 

Brisson's  third  order  consists  of  birds  with  a  short  and  crooked 
beak,  and  the  first  section  contains  the  genera  Epervier  (Hawk), 
Aigle  (Eagle),  and  Vautour  (Vulture). 

Linnaeus  makes  his  first  order,  Accipitres,  consist  of  the  genera 
Vultur,  Falco,  Slrix,  and  Lanius.  The  genus  Falco  contains  the 
elements  of  the  different  branches  of  the  family  of  Falconidce. 

Without  entering  into  the  methods  of  Buffon,  Schceffer,  and  Scopoli, 
we  proceed  to  that  of  Latham,  who  made  the  Accipitres  his  first 
order  of  Terrestrial  Birds,  containing  the  genera  Vulture,  Falcon, 
and  Owl. 

Pennant  makes  the  Rapacious  Birds  (his  first  section)  consist  of 
two  genera  only,  namely,  Falcon  and  Owl. 

M.  de  Lace"pede  placed  the  Birds  of  Prey  (his  seventh  order)  at 
the  head  of  his  second  division  of  birds.  His  genera  are  Vultur, 
Gypaetos  (Griffon),  Aquila,  Astur,  Msics,  Buteo,  Circus,  Milvus,  Falco, 
and  Strix  (Owl). 

M.  Dume'ril  divided  his  first  order,  Raimccs,  into  three  families : 
the  first  Nudicolles,  or  Ptilodcres,  consisting  of  the  genera  Sarco- 
ramphue  and  Vultur;  the  second  Plumicolles,  or  Cruphoderes, 
containing  the  genera  Griffon,  Messager,  Aigle,  Buse,  Autour,  and 
Faucon  j  and  the  third  the  Nocturnes  or  Nycterins  (Owls). 


our 


FALCONIDiE. 


Blumenbach's  first  order,  Accipitres  (Birds  of  Prey,  with  strong 
hooked  bills  and  large  curved  talons,  a  membranous  stomach,  and 
short  caeca)  consists  of  the  genera  Vultur,  Falco,  Strix,  and  Lanius. 

Meyer's  first  order,  Rapaces,  is  divided  into  two  sub-orders  :  first, 
the  Scleropterce,  or  Diurnal  Birds  of  Prey ;  second,  the  Malacopterce, 
or  Nocturnal  Birds  of  Prey. 

The  third  order  of  Illiger,  Raptatores,  is  composed  of  the  Nocturni 
(Strix),  the  Accipitrini  (Falco,  Gypogeranus,  Gypaetus),  and  the 
Vulturini  (Vultur,  Cathartes). 

Cuvier  divides  his  first  order  (the  Birds  of  Prey)  into  Diurnal  and 
Nocturnal.  The  first  are  subdivided  into  the  Vultures  and  the 
Falcons  (Falco,  Linn.),  which  last  are  separated  into  the  Noble 
Birds  of  Prey,  or  Falcons  properly  so  called  (Falco  of  Bechstein), 
comprising  the  genera  Faucon  (Falco)  and  the  Gerfaults  (Gyr  Falcons, 
Hierofalco  of  Cuvier) ;  and  the  Ignoble  Birds  of  Prey,  consisting  of 
the  Eagles  (Aquila  of  Brisson),  which  are  subdivided  into  the  Eagles 
properly  so  called  (Aquila  of  Cuvier),  the  Aigles-Pecheurs  (Fishing 
Eagles,  with  comparatively  long  wings,  Halkeetus  of  Savigny),  the 
Balbusards  (Pandion  of  Savigny),  the  Circaetes  (Circaetus,  Vieillot, 
Jean  le  Blanc,  &c),  the  Caracaras  (Polyborus,  Vieillot,  and  Ibycter, 
Vieillot),  and  the  Harpies,  or  Fishing  Eagles,  with  short  wings 
(Harpyia  of  Cuvier) ;  the  tribe  Cymindis  of  Cuvier ;  the  Aigles- 
Autours  (Morphnus  of  Cuvier,  Spizaetos  of  Vieillot) ;  the  Autours 
(Astur  of  Bechstein,  Daidalion  of  Savigny) ;  the  Milans  (Milvus  of 
Bechstein,  Elanus  of  Savigny) ;  the  Bondrees  (Pernis  of  Cuvier, 
Honey  Buzzard)  ;  the  Buses  (Buteo  of  Bechstein) ;  the  Busards 
(Circus  of  Bechstein) ;  and  the  Messager  or  Secretaire  (Serpentarius 
of  Cuvier,  Gypogeranus  of  Illiger). 

Vieillot  divides  his  first  order,  Accipitres,  into  the  Diurnal  and 
Nocturnal  tribes,  making  the  first  tribe  to  consist  of  three  families  : — 
1st,  Vautourins,  among  which  he  places  the  Caracara;  2nd,  Gypaetes; 
3rd,  Accipitrins,  consisting  of  the  genera  Aigle,  Pygargue,  Balbuzard, 
Circaete,  Busard,  Buse,  Milan,  Elanus,  Ictinie,  Faucon,  Physete, 
Harpie,  Spizaete,  Asturine,  and  Epervier. 

Temminck's  first  order,  Rapaces,  comprises  the  genera  Vautour, 
Catharte,  Gypaete,  Messager,  Faucon,  and  Chouette. 

Mr.  Vigors  thus  arranges  the  Falconidce  : — 


Beaks  short, 
strongly  toothed. 
Prey  aerial. 


TyncAL  Groups. 
Wings  short. 

Wings  long. 


|'  Sub-Family,  Accipitr 
\  Hawks. 


IS, 


Beaks  long,  or 
sublong,  not 
toothed. 
Prey  terrestrial 


Sub-Family,  Falconhia. 
alcons. 

Aberrant  Groups. 
'  Beaks  hooked  (adunca)  from  the  1  Sub-Family,  Buteonma. 
base.   Wings  long.  j  Buzzards. 

Beaks  hooked  from  the  base.  Tail  1  Sub-Family,  Milvina. 
forked.    Wings  very  long.      J  Kites. 

Beaks  hooked  at  the  apex  only 


Long-Winged. 

*  * 

Short-Winged. 


Sub-Family,  Aquilina. 
1  Eagles. 


De  Blainville  divides  the  Raptatores  into  the  Diurnal  and  the 
Nocturnal.  The  former  he  divides  into  the  Anomalous  (the  Secre- 
tary, Serpentarius) ;  and  the  Normal  (Falco,  Linn.). 

M.  Latreille  separates  his  first  order  of  terrestrial  birds  (Rapaces) 
into  two  tribes — the  Diurnal  and  the  Nocturnal.  The  first  contains 
two  families  : — 1st,  the  Vautourins  (Vultures) ;  2nd,  the  Accipitrins. 
The  latter  consists  of  the  genera  Aigle,  Pygargue,  Balbuzard,  Harpie, 
Aigle-Autour,  Asturine,  Messager,  Autour,  Epervier,  Elane,  Milan, 
Bondre"e,  Busard,  Faucon,  Gerfault. 

Prince  C.  L.  Bonaparte,  in  his  '  Tabella  Analitica,'  divides  his 
'Ordine  Accipitres'  into  the  'Famiglia  Vulturmi,'  and  the  'Famiglia 
Rapaces.'  These  last  he  separates  into  the  JDiurni,  with  eyes  on  the 
sides  of  the  head,  "  Occhi  nei  Lati ;"  and  the  Nocturni,  with  eyes  in 
the  face,  "  Occhi  sulla  Faccia."  His  Diurnal  rapacious  birds  consist 
of  two  genera,  namely,  Gypaetos  and  Falco.  The  latter  comprises  the 
following  sub-genera : — Aquila,  Haliaetos,  Pandion,  Falco,  Astur, 
Milvus,  Elanus,  Buteo,  Circus. 

M.  Lesson,  in  common  with  other  zoologists,  separates  his  first 
order,  the  Birds  of  Prey,  A  ccipitres  or  Rapaces,  into  the  Diurnal  and 
Nocturnal.  The  first  embraces  three  families : — 1st,  the  Vultures ; 
2nd,  the  Falcons,  or  Falconidce,  which  he  subdivides  into  the  Noble 
Birds  of  Prey,  namely  the  genera  Falco,  Hiero-Falco,  Physeta,  and 
Gampsonyx  ;  and  the  Ignoble  Birds  of  Prey,  namely  the  genera  Aquila, 
Haliceetus,  Pandion,  Circaetus,  Caracara,  Harpy  a,  Morphnus,  Cymindis, 
Astur,  Nisus,  Milvus,  Ictinia,  Elanus,  Nauclerus,  Pernis,  Buteo,  Circus. 
3rd,  the  Messagers,  or  Serpentarii,  consisting  of  one  genus  only,  Ser- 
pentarius, the  Secretary  Falcon. 

Mr.  Swainson  ('  Fauna  Boreali-Americana ')  remarks  that  in  con- 
templating the  Diurnal  Birds  of  Prey,  arranged  by  Linnaeus  under  the 
genus  Falco,  we  can  be  at  no  loss  to  discover  the  two  typical  forms  in 
the  Toothed-Billed  Falcons  and  the  Sparrowhawks.  Their  peculia- 
rities, he  adds,  did  not  escape  the  notice  even  of  the  earliest  systematic 
writers  ;  and  the  moderns,  he  observes,  have  only  confirmed  the  just- 
ness of  the  distinction.    But  with  regard  to  the  remaining  groups  he 


states  that  much  diversity  of  opinion  still  exists ;  not  indeed  as  regard? 
the  leading  divisions,  for  here  likewise  the  ancients  had  long  ago 
anticipated  our  distinctions  between  t'ie  Eagles,  Kites,  and  Buzzards. 
It  is  not  therefore  to  these  groups,  taken  per  se,  that  any  doubts  can 
attach  on  their  respective  peculiarities,  but  rather  as  to  their  relative 
rank  with  those  that  are  considered  typical.  These  doubts,  in  Mr. 
Swainson's  opinion,  can  only  be  solved  by  analysis;  and  from  an 
attentive  consideration  of  the  difficulties  arising  from  the  want  ot 
materials  in  our  museums,  and  other  causes,  he  has  been  induced  to 
dissent  from  several  modern  writers  upon  this  family.  He  admits  that 
it  has  been  sufficiently  proved  that  the  various  forms  of  which  it  is 
composed  exhibit,  as  a  whole,  a  circular  succession  of  affinities ;  but 
the  true  series  of  the  secondary  groups  among  themselves  has  not,  hs 
asserts,  yet  been  made  out :  he  adds  however  that  the  inability  to 
state  in  what  way  the  falcons  or  hawks  form  their  own  respective 
circles  cannot  militate  against  the  belief  that  such  is  their  true  distri- 
bution. "  It  remains  therefore,"  continues  Mr.  Swainson,  "  to  be 
considered  whether  there  is  presumptive  evidence  to  believe  that  the 
three  remaining  divisions,  namely,  the  Buzzards,  Kites,  and  Eagles, 
form  one  circular  group  independent  of  their  affinity  to  the  two 
former.  The  true  Buzzards,  of  which  the  Vulgaris  and  the  Lagopus 
may  probably  be  types,  are  slender  long-winged  birds ;  the  bill  is 
small,  short,  and  considerably  curved  :  in  this  structure  they  agree 
with  the  true  falcons,  yet  they  are  well  known  to  be  distinguished 
from  them  by  wanting  the  toothed-bill,  and  by  the  shortness  and 
graduated  abbreviation  of  the  exterior  quill-feathers.  Now,  if  nature 
had  proceeded  in  a  simple  course  from  the  buzzards  to  the  falcons, 
we  should  have  had  birds  uniting  the  distinctions  of  both  variously 
modified.  Both  these  groups  being  composed  in  their  typical  examples 
of  slender  long-winged  birds  with  short  bills,  any  species  exhibiting 
the  reverse  of  such  characters,  and  intervening  between  the  two  forms, 
would  certainly  appear  anomalous,  on  the  supposition  of  a  simple 
series  of  affinities  being  aimed  at.  Yet  that  such  birds  are  to  be  found 
even  among  the  few  that  we  are  subsequently  to  notice  is  unquestion- 
able. Let  us  then  take  the  Buteo  borealis,  which  as  being  more  allied 
to  the  falcons  than  to  the  kites  may  be  considered  an  intervening 
form  between  the  Buteo  vulgaris  and  Falco.  We  here  see  a  large- 
sized  heavy  bird  with  shortened  wings  not  reaching  to  more  than  haif 
the  length  of  the  tail,  while  the  elongated  bill,  unlike  either  that  ot 
Buteo  or  Falco,  obviously  assimilates  to  that  lengthened  form  which 
belongs  to  the  eagles.  Now  upon  the  supposition  that  a  bird  so 
constructed  is  intended  to  fill  up  the  interval  between  Buteo  and 
Falco,  and  at  the  same  time  to  unite  the  former  with  the  eagles,  the 
singularity  of  its  structure  is  no  longer  surprising ;  but  if  we  consider 
it  with  a  simple  reference  to  the  passage  between  Buteo  and  Falco, 
we  are  almost  tempted  to  suspect  that  in  this  instance  a  real  saltus 
has  been  made."  While  upon  this  subject  we  may  cite  an  acute 
observation  made  by  Prince  C.  L.  Bonaparte,  that  "  the  Borealis  is 
almost  as  much  an  Astur  of  the  first  section  as  a  Buteo  ;"  a  proof  at 
least  that  its  affinities  to  Astur  and  to  the  aberrant  eagles  adjoining 
that  group  have  not  escaped  observation.  Our  idea  that  the  buzzards 
are  truly  united  to  the  eagles  is  still  further  strengthened  by  the 
Buteo  pterocles,  Temm.  ***.  In  this  species  the  wings,  as  in  Buteo,  are 
remarkably  long ;  but  the  bill  is  so  considerably  lengthened,  that 
were  we  to  judge  alone  from  this  member  we  should  have  no  scruple 
in  placing  the  bird  among  the  Aquilw.  On  the  other  hand,  it  must 
be  remembered  that  as  every  group,  from  the  highest  to  the  lowest 
denomination,  when  perfect,  contains  a  representation  of  the  other 
four,  united  to  a  form  peculiar  to  itself,  so  we  might  naturally  expect 
that  one  division  of  the  buzzards  would  represent  the  true  eagles. 
To  ascertain  therefore  whether  the  resemblances  above  stated  are 
those  of  analogy  or  of  real  affinity,  recourse  must  be  had  to  strict 
analysis.  Now  this  in  our  present  state  of  knowledge  cannot  be  done, 
at  least  from  the  resources  to  be  found  in  this  country.  We  have 
thought  it  advisable  to  cite  the  above  facts,  drawn  from  the  structure 
of  the  birds  themselves,  as  likely  to  awaken  the  attention  of  ornitho- 
logists to  a  further  investigation  of  the  subject;  they  will  at  least 
show  that  our  opinion  on  the  unity  of  the  three  aberrant  groups  is 
not  entirely  without  foundation.  Mr.  Swainson  considers  the  relative 
value  of  the  whole  group  equivalent  to  that  of  Vultur  or  Strix  in  its 
own  order,  and  to  the  families  composing  the  Rasores,  Grallatores, 
and  Natatores,  and  he  contemplates  the  five  principal  divisions  as 
genera,  arranging  the  subordinate  forms  as  sub  genera ;  but  in  con- 
sidering the  five  forms  of  the  Falconidce  as  genera  rather  than  sub- 
families, he  guards  himself  against  the  supposition  that  he  may  mean 
to  insinuate  that  the  minor  distinctions  which  have  been  dwelt  upon 
by  several  able  ornithologists  who  have  investigated  this  family  are 
either  trivial  or  that  they  deserve  not  to  be  brought  immediately 
before  us.  On  the  contrary,  he  recommends  to  others  the  plan 
adopted  by  himself,  namely,  the  minute  examination  of  every  change 
of  structure,  and  the  assembling  together  in  minor  groups  such  species 
as  agree  in  certain  peculiarities.  Further,  he  would  proceed  in  certain, 
cases  even  to  impose  a  name  upon  such  groups,  but  in  a  family  already 
so  crowded  by  generic  names  he  considers  it  essential  to  preserve  a 
distinction  between  groups  of  unequal  value ;  and  not  to  elevate 
sub-genera,  or  forms  of  transition,  to  a  rank  they  do  not  hold. 
Milvago,  Polyborus,  Baptrius,  and  Ibycter  are  unquestionably,  in  his 
opinion,  of  the  latter  description,  each  confined  but  to  one  species ; 
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and  he  says  that  he  Las  another  of  the  same  natural  group  iu  his 
cabinet,  equally  deserving  a  patronymic  name.  By  regarding  these 
as  genera,  each  as  he  thinks  is  made  equivalent  to  the  whole  genus 
of  typical  falcons  ;  whereas,  by  representing  them  as  lesser  variations, 
which  he  considers  them  iu  truth  to  be,  the  student  immediate^' 
perceives  that  their  station  is  subordinate. 

The  genera  into  which  Mr.  Swainsou  ('  Natural  History  and  Classi- 
fication of  Birds,'  1836)  divides  the  Falconidw  are  Fcdco,  Accipiter, 
Buteo,  Cymindis,  and  Aquila;  and  he  gives  the  following  table  as 
the  concentration  of  his  remarks  in  reference  to  the  sub  genera  of 
Falco  .— 


Sub-gencra 
of  Falco. 

Fcdco. 


Barpagus. 

Lophotes. 
Aviccda. 

Gampsonyx 


r 


1.  Typical  Group. 

■e-eminently  typical  ;  bill] 
acutely  toothed  ;  wings  > 
pointed,  rather  long.  J 

2.  Sub-Typical  Group, 
iugs     shorter,     rounded  ; 
tarsi  with  entire  transverse 
scales. 

3.  Aberrant  Group. 
Feet  short ;  head  crested. 
Feet  small,  very  short ;  soles 

broad  and  flattened ;  outer 

toe  and  claw  shortest. 
Bill  neither  notched  or  (nor) 

festooned  ;      head    small  ; 

feet  strong. 


Genera  of  the 
Falconida;. 

Falco. 


Accipiter. 

Aquila. 
Cymindis 

But  co. 


By  throwing  each  of  these  columns  into  their  respective  circles, 
and  then  bringing  them  into  juxtaposition  (which  he  does  in  the  work 
quoted),  the  same  results,  he  remarks,  will  follow.  Into  the  Accipi- 
trine  circle  he  admits  Ictinia  provisionally,  Accipiter  (type),  Astitr 
(Goshawks),  HaliaetiLS  (H.  Pondiccrianus),  and  no  more.  In  the 
Aquiline  circle  he  retains  four  '  types,'  namely,  Pandion,  Harpyia, 
Aquila,  and  Ihyctcr.  In  the  Cymindian  or  Milvine  circle  he  places 
Polyborus,  Cymindis,  Elanus,  Nauclerus,  and  Circetus,  the  last  with  a 
query,  and  in  the  cut  of  the  circle  it  is  not  mentioned.  In  the 
Buteonine  circle  Milvus,  Circus,  and  Buteo. 

Mr.  Vigors,  who  as  we  have  seen  first  proposed  the  application  of 
the  Quinary  System  to  the  Falconida;,  and  indeed  to  the  birds  in 
general,  thus  defines  the  family  which  is  the  subject  of  our  inquiry, 
and  thus  follows  out  his  arrangement : — 

Falconida;.  (Leach.) 
Head  plumose.    Beak  strong,  hooked,  with  a  cere  at  the  base. 
Nostrils  lateral,  more  or  less  rounded,  open  and  situated  in  the  cere. 
External  toes  especially  connected  with  the  middle  toes.    Claws  or 
nails  strong,  very  sharp,  very  much  incurved,  and  retractile. 

1st  Sub-Family,  Aquilina. 

Beak  long,  hooked  at  the  apex  only.    Fourth  quill  the  longest. 
*  Long-Winged  Eagles. 

Ibycter  (Vieillot). — Beak  convex  above ;  lower  mandible  notched 
at  the  apex,  and  subacute ;  cere  naked ;  cheeks,  throat  (gula),  and 
crop  (jugulum),  featherless  ;  claws  acute. 

Mr.  Vigors  remarks  that  the  type  of  this  genus  is  Falco  aqidlinus 
of  Gmelin,  Petit  Aigle  d'Amerique  of  Buffon,  and  that  he  believes  it 
still  stands  single  in  the  genus. — Beak  cserulean  ;  cere  and  feet  yellow; 
orbits  yellow  ;  irides  orange ;  body,  above,  cfcrulean ;  below,  red 
going  into  white ;  neck  purplish  to  rufous ;  claws  black.  Gmelin 
gives  it  aa  the  Ked-Throated  Falcon  of  Latham.  It  is  a  native  of 
South  America. 

Daptrius  (Vieillot). — Beak  convex  above  ;  lower  mandible  angular 
beneath,  notched  at  the  apex,  obtuse ;  cere  with  scattered  hairs ; 
orbits,  throat,  and  crop,  featherless  ;  claws  acute. 

"Row  far,"  writes  Mr.  Vigors,  "the  two  preceding  genera  of  M. 
Vieillot  are  sufficiently  distinct  from  each  other,  or  from  the  remainder 
of  the  Naked-Cheeked  Eagles,  it  is  not  for  me  to  hazard  an  opinion, 
without  the  opportunity  of  more  accurate  examination  of  the  birds 
than  is  at  present  within  our  power,  and  a  more  accurate  knowledge 
of  them  than  a  mere  description  affords  us.  It  would  appear  however 
that  one  group  at  least,  that  of  Ibycter,  is  sufficiently  distinguished 
from  the  other  Falconida;  with  the  naked  cheeks,  by  the  difference 
of  its  food  and  habits.  The  accounts  which  have  reached  Europe 
of  its  mild  and  gentle  manners  and  vegetable  food,  have  even  induced 
some  naturalists  to  refer  it  to  the  Gallinaceous  Birds.  I  have  strong 
doubts  indeed  whether  the  birds  that  compose  this  genus  may  not 
belong  to  quite  a  distinct  station  from  the  present,  and  be  referrible 
to  one  of  those  groups  which  I  have  elsewhere  observed  to  be  wanting 
among  the  Birds  of  Prey,  to  perfect  that  chain  of  affinities  which  is 
to  be  found  complete  in  all  the  other  orders.  It  is.  impossible 
however  at  present  to  come  to  any  decision  on  the  subject.  While 
our  materials  for  classification  are  so  scanty,  the  most  that  is  in  our 
power  is  to  conjecture  the  place  which  more  perfect  information 
will  enable  us  to  assign  any  group  hereafter.     For  the  present  we 


Head  and  foot  of  lled-Throatcd  Falcon  (Ibycter  aquilmus). 

may  leave  the  genus  before  us  in  that  situation,  between  the  Vulturidm 
and  the  Falconida',  which  they  have  hitherto  been  generally  supposed 
to  fill." 

D.  ate>;  the  Iribin  Noir  of  Vieillot,  and  the  Caracara  Noir,  Falco 
atcrrimus,  of  Temminck.  Black  with  bluish  reflections;  tail  white 
at  its  base  above,  and  rounded ;  beak  and  claws  black ;  cere  blackish- 
ash,  space  round  the  eyes  naked  and  of  a  flesh-colour ;  feet  yellow 
Length  from  14  to  15  inches  French. 

It  is  a  native  of  Brazil  and  Guyana. 


Head  and  foot  of  Daptrius  (iter. 

Polyborus  (Vieillot^. — Beak  compressed  above;  lower  mandible 
entire  and  obtuse ;  cere  covered  with  hairs,  large ;  cheeks  and  throat 
featherless;  crop  woolly. 

P.  Brasiliensis  (P.  vulgaris,  Vieillot),  the  Brazilian  Caracara  Eagle 
We  select  Mr.  Bennett's  description  and   general  history  of  this 
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specie3  as  the  most  complete.  After  giving  the  generic  characters, 
and  observing  that  the  wings  nearly  equal  the  tail  in  length,  that 
they  are  of  a  rounded  form  with  the  third  and  fourth  quills  longest ; 
that  the  legs  are  rather  long,  naked,  and  reticulated,  and  the  clawa 
of  moderate  length  and  curvature,  but  with  little  acuteness  or  power 
of  grasping,  the  last-named  author  thus  proceeds  : — "  In  the  Brazilian 
Caracara  the  whole  upper  surface  of  the  head  is  black,  with  the 
feathers  slightly  elongated  backwards,  and  capable  of  being  partially 
elevated  in  the  shape  of  a  pointed  crest.  The  entire  neck  is  of  a 
light  brownish-gray,  which  also  forms  the  ground  colour  on  the  breast 
and  shoulders,  but  with  the  addition  on  these  parts  of  numerous 
transverse  wavy  bars  of  a  deeper  brown.  Nearly  all  the  rest  of  the 
plumage  is  of  a  tolerably  uniform  shade  of  blackish-brown,  with 
the  exception  of  the  tail,  which  is  at  the  base  of  a  dirty  white,  with 
numerous  narrow  transverse  undulated  bands  of  a  dusky  hue,  and, 
in  its  terminal  third,  black  without  any  appearance  of  banding. 
The  beak  is  horn-coloured  at  the  tip  and  bluish  at  the  base  ;  the  iris 
hazel ;  the  cere  and  naked  cheeks  of  a  dull  red  ;  the  legs  yellow,  and 
the  claws  black.  Such  at  least  are  the  colours  of  the  living  specimen 
in  the  Society's  garden.  Several  changes  however  take  place  in  the 
plumage  of  the  bird  as  it  advances  in  age,  and  these  are  well 
illustrated  by  an  extensive  series  of  specimens  in  the  Museum  in 
Bruton-street," — now  in  the  Gardens,  Regent's  Park.  "  So  great  in 
fact  is  the  variation  of  colours  in  this  species  that  scarcely  any  two 
descriptions  of  it  correspond  throughout,  and  the  figures  by  which 
it  has  been  illustrated  differ  from  each  other  even  more  remarkably 
than  the  descriptions  by  which  they  are  accompanied."  ('  Gardens 
and  Menagerie  of  the  Zoological  Society ') 


Head  and  foot  of  the  Brazilian  Caracara  Eagle  (Folyborus  Brasiliensis) . 

The  same  author  observes  that  Marcgrave  was  the  first  to  introduce 
into  Europe  the  name  of  Caracara,  the  vulgar  appellation  of  the  bird 
in  Brazil,  derived  from  its  hoarse  and  peculiar  cry.  But  although 
M.  Cuvier  regards  Marcgrave's  Caracara  as  identical  with  the  species 
described  by  Mr.  Bennett,  the  latter  remarks  that  both  the  figure  and 
description  are  so  much  at  variance  with  it  that  he  feels  himself 
compelled  to  adopt  in  preference  the  opinion  of  Professor  LkMen- 
stein,  founded  upon  the  original  drawing,  that  they  belong  to  a  totally 
different  bird.  Mr.  Bennett  is  consequently  unable  to  trace  the  history 
of  the  true  Caracara  beyond  the  year  1784,  when  a  figure  and 
description  were  published  at  Vienna  by  the  younger  Jacquin,  from 
his  father's  papers,  under  the  name  of  Falco  Cheriway.  These  Mr. 
Bennett  has  no  hesitation  in  referring  to  the  present  species.  The 
principal  differences  between  them  consist,  he  states,  in  the  markings 
on  the  breast  and  neck,  which  in  the  figure  are  more  longitudinal 
than  transverse;  and  in  the  very  awkward  foreshortening  of  the 
beak,  which  completely  distorts  its  natural-form.    The  former  appears, 


from  the  specimens  in  the  Society's  Museum,  to  be  one  of  the 
distinctive  marks  of  the  young  bird.  Cuvier,  in  the  last  edition  of 
the  '  Regne  Animal,'  observes  that  the  Falco  Cheriway  of  Jacquin 
may  be  nothing  but  a  variety  of  age.  Mr.  Bennett  then  notices  the 
very  complete  description  of  the  adult  Caracara  in  D'Azara.  According 
to  this  author,  the  full-grown  bird  measures  21 4  inches  in  length  and 
50  in  the  expanse  of  the  wings.  Its  colours  agree  with  the  description 
above  given,  excepting  that  the  first  six  quill-feathers  of  the  wings 
are  white,  marked  with  rays  and  spots  of  brown,  and  become  blackish 
towards  the  point ;  the  back  is  transversely  rayed  with  brown  and 
white,  the  latter  predominating  on  its  upper  half,  and  vice  versa, ; 
the  fore  part  of  the  neck  and  "breast  are  traversed  by  dusky  lines 
mixed  with  a  larger  proportion  of  white;  the  cere  is  of  an  orange 
hue  ;  and  the  throat  and  sides  of  the  head  are  almost  white.  Thi3 
description,  Mr.  Bennett  remarks,  very  nearly  coincides  with  that  of 
M.  Cuvier,  taken  from  specimens  in  the  Paris  Museum,  and  with  the 
figure  of  one  of  these  specimens  given  by  M.  Vieillot  in  his  '  Galeria 
des  Oiseaux  ; 1  and  Mr.  Bennett  then  refers  to  the  figure  given  by  M. 
Spix  in  his  'Birds  of  Brazil,'  as  the  young  of  this  species,  which 
resembles  M,  Vieillot's  in  its  form,  except  that  the  legs  are  longer 
and  thicker,  and  the  tips  of  the  wings  reach  to  the  extremity  of  the 
tail.  In  colour  it  is  rather  of  a  darker  brown,  approaching  more 
nearly  to  the  Society's  specimen  alluded  to  by  Mr.  Bennett ;  the 
throat  is  light  brown  instead  of  white ;  and  the  transverse  waves 
of  the  breast  and  shoulders  are  replaced  by  longitudinal  brown 
dashes  upon  a  light  ground.  The  cere  and  naked  cheeks  are  in  both 
of  a  bright  yellow ;  indeed  Mr.  Bennett  states  that  he  has  nowhere 
met  with  them  of  the  same  hue  with  those  of  the  Society's  living 
specimen,  except  in  the  figure  and  description  of  Jacquin. 

The  Caracara  is  said  to  live  either  alone  or  in  pairs.  But  D'Azara 
states  that  he  has  seen  them  join  in  companies  of  four  or  five  to 
hunt  down  prey  which  a  single  Caracara  would  find  a  difficulty  in 
mastering,  such  as  red  buzzards,  herons,  and  other  large  birds ;  and 
it  is  believed  that  they  will  even  destroy  the  American  ostrich, 
young  fawns,  and  lambs,  when  so  associated.  In  its  food  it  seems 
to  be  content  with  any  animal  substance.  Carrion  (for  if  a  Caracara 
see  a  vulture  devour  a  piece  of  flesh  he  is  said  to  pursue  him  and 
compel  him  to  disgorge  it),  toads,  frogs,  worms,  snails,  lizards,  grubs, 
grasshoppers,  winged-ants,  snakes,  and  flies,  birds — in  short  the 
general  prey  of  buzzards,  hawks,  falcons,  and  insectivorous  birds — all 
suit  its  appetite.  Two  of  the  specimens  obtained  by  M.  Spix  were 
shot  in  the  act  of  extracting  insects  from  the  hides  of  oxen.  D'Azara 
will  not  allow  that  the  Caracara  preys  on  the  smaller  birds,  because, 
he  says,  that  it  is  unable  to  catch  them;  but  Prince  Maximilian 
found  in  the  stomachs  of  those  which  he  opened  the  remains  of 
small  birds  and  insects,  especially  grasshoppers,  which  abound  in  its 
haunts.  It  is  by  no  means  shy,  and  advances  like  the  vultures  to 
inhabited  places,  perching  on  trees  and  house-tops  and  not  caring 
to  conceal  itself.  It  is  seldom  attacked,  for  it  rarely  molests  domestic 
poultry,  but  it  is  stated  that  it  will  sometimes  carry  off  the  sports- 
man's game.  The  nest,  according  to  D'Azara,  is  built  on  the  tops 
of  trees,  especially  those  round  which  the  climbing  plants  are  most 
luxuriant,  or  in  a  bushy  thicket.  It  is  large,  and  composed  of  sticks 
and  twining  branches  laid  nearly  flat,  and  lined,  inartificially,  thickly 
with  hairs.  The  eggs,  which  are  laid  in  August,  September,  or 
October,  are  two  in  number,  pointed  at  one  end,  and  dotted  and 
blotched  with  crimson  on  a  brownish-red  ground. 

This  bird  extends  over  a  considerable  part  of  South  America ;  the 
island  of  Aruba,  on  the  coast  of  Venezuela  (Jacquin) ;  Brazil  and 
Paraguay  (Cuvier) ;  most  abundant  in  the  south  and  east  of  Brazil 
(Prince  of  Neuwied) ;  Spix's  specimens  were  from  the  northern 
provinces ;  less  numerous  on  the  Rio  de  la  Plata  than  in  Paraguay, 
where  it  is  almost  equal  in  number  to  all  the  other  birds  of  prey 
put  together  (D'Azara);  Straits  of  Magalhaens  (Captain  Phillip 
Parker  King,  R.N.). 

Mr.  Bennett's  provisional  species  Polylorus  (?)  (hypoleucus)  was 
founded  on  the  Angola  Vulture  of  Pennant,  Vultur  Angolensis  of 
Gmelin,  in  an  immature  state  of  plumage. 

Dr.  Smith  proposed  the  genus  Polyboroides  for  the  Falco  Gymnogenys 
of  Temminck  in  the  South  African  Journal,  in  April,  1830,  and 
M.  Lesson,  in  the  November  of  that  year,  separated  the  same  form 
under  the  generic  title  Gymnogenys. 

From  Ibycter  and  Polyborus  Mr.  Vigors  passes  to  the  Fishing  Eagles, 
and  particularises  as  the  first 

Pandion  (Savigny). — Beak  rounded  above  ;  cere  hispid  ;  nostrils 
lunulated  and  membranaceous  on  the  upper  margin  ;  tarsi  naked  ; 
acrotarsia  covered  with  rigid  reticulated  scales ;  toes  free,  the 
external  toes  versatile;  claws  equal,  rounded  underneath;  second 
quill  longest. 

P.  Haliceetus,  the  Bald  Buzzard,  Osprey,  or  Fishing  Eagle;  the 
Fishing-Hawk  and  Fish -Hawk  of  the  Americans;  Aquila  Pescatrice 
of  the  Italians  ;  Maliaitus  and  Morphnos  of  Aldrovandus ;  Balba- 
sardus  Anglorum  of  Ray;  and  Falco  Halialus  of  Linnanis.  This 
bird  appears  to  be  widely  diffused.  Temminck  observes,  that 
it  is  generally  distributed  through  Europe,  and  that  it  abounds 
in  Russia,  Germany,  and  Switzerland.  It  is  also  found  in  Egypt 
In  the  British  Islands  it  seems  to  be  comparatively  rare.  YV  ll- 
lughby  records  one  that  was  shot  at  Penzance  with  a  mullet  m 
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its  claws ;  and  White  mentions  another  that  was  shot  at  Frinsham 
Pond,  near  Selbourne,  while  it  was  sitting  on  the  handle  of  a  plough 
and  devouring  fish.  "  It  used,"  says  White,  "  to  precipitate  itself 
into  the  water  and  take  its  prey  by  surprise." 


Bald  Buzzard  (Pandion  Ealiceetus). 

It  has  been  seen  at  Killarney  in  Ireland ;  and  Montagu  speaks  of 
its  frequent  occurrence  in  Devonshire.  Selby  says,  "  I  have  seen 
them  upon  Loch  Lomond,  where  they  are  said  to  breed  :  but  they  are 
far  from  being  numerous  in  Scotland."  Montagu  corroborates  this ; 
for  he  says,  in  his  '  Ornithological  Dictionary,'  "  It  is  said  to  make  its 
nest  generally  on  the  ground  by  the  side  of  water,  composed  of  flags 
and  rushes ;  but  we  once  saw  the  nest  of  this  bird  on  the  top  of  a 
chimney  of  a  ruin  in  an  island  on  Loch  Lomond  in  Scotland ;  it  was 
large  and  fiat,  formed  of  sticks  laid  across,  and  resting  on  the  sides  of 
the  chimney,  lined  with  flags." 

Prince  C.  L.  Bonaparte  states  that  it  is  found  near  Rome. 

In  America  it  is  said  to  be  found  in  the  summer  from  Labrador  to 
Florida  ;  and  it  is  even  stated  to  have  been  seen  in  Cayenne  :  indeed 
Latham  gives  it  the  name  of  Cayenne  Osprey.  But  it  is  in  the  more 
temperate  climate  of  the  new  continent  that  the  bird  abounds  ;  and 
there  its  coming  is  eagerly  watched  by  the  fishermen  as  the  harbinger 
of  the  shoals  of  fish  that  approach  the  shores  in  the  spring. 

"  Towards  the  close  of  March,"  writes  Nuttall  in  his  interesting 
'  Manual,'  "  or  beginning  of  April,  they  arrive  in  the  vicinity  of  Boston 
with  the  first  shoal  of  alewives  or  herrings,  but  yet  are  seldom  known 
to  breed  along  the  coasts  of  Massachusetts."  The  same  author  attri- 
butes their  departure  from  New  York  and  New  Jersey,  as  early  as  the 
close  of  September,  or  at  farthest  the  middle  of  October,  when  they 
migrate  farther  south,  to  the  going  of  the  fish  on  which  they  are 
accustomed  to  feed ;  for  they  principally  live  on  fish,  which  they  take 
by  dashing  from  on  high  into  the  water  with  such  violence,  that,  as 
Pennant  observe,  the  Italians  have  applied  to  the  bird  the  epithet 
'  piombina.' 

But  the  Bald  Buzzard  is  haunted  by  a  persecutor  that  often  snatches 
from  it  the  hard-earned  prey.  Catesby  and  others  describe  its  suffer- 
ings from  the  piracy  of  the  White-Headed  Sea-Eagle,  Halueetus 
leucocephalus ;  and  Wilson  gives  the  following  vivid  description  of 
such  a  scene — a  description  which  those  only  who  have  devoted 
themselves  to  watching  the  habits  of  animals  can  give  : — "  Elevated," 
says  that  admirable  ornithologist,  speaking  of  the  White-Headed 
Eagle,  as  he  saw  him  in  America,  "  on  the  high  dead  limb  of  some 
gigantic  tree  that  commands  a  wide  view  of  the  ocean,  he  seems 
calmly  to  contemplate  the  motions  of  the  various  feathered  tribes 
that  pursue  their  busy  avocations  below,  the  snow-white  gulls  slowly 
winnowing  the  air ;  the  busy  tringa;  coursing  along  the  sands ;  trains 
of  ducks  streaming  over  the  surface  ;  silent  and  watchful  cranes,  intent 
and  wading ;  clamorous  crows,  and  all  the  winged  multitudes  that 
subsist  by  the  bounty  of  this  vast  liquid  magazine  of  nature.  High 
over  all  these  hovers  one  whose  action  instantly  arrests  his  attention. 
By  his  wide  curvature  of  wing,  and  sudden  suspension  in  the  air,  he 
knows  him  to  be  the  fish-hawk,  settling  over  some  devoted  victim  of 
the  deep.  His  eye  kindles  at  the  sight,  and  balancing  himself  with 
half-opened  wings  on  the  branch,  he  watches  the  result.  Down,  rapid 
as  an  arrow  from  heaven  descends  the  distant  object  of  his  attention, 
the  roar  of  its  wings  reaching  the  ear  as  it  disappeai-s  in  the  deep, 
making  the  surges  foam  around.  At  this  moment  the  eager  looks  of 
the  eagle  are  all  ardour-  and  levelling  his  neck  for  flight,  he  sees  the 


fish-hawk  once  mo:  3  emerge  struggling  with  his  prey,  and  mounting 
in  the  air  with  screams  of  exultation.  These  are  the  signals  for  our 
hero,  who,  launching  into  the  air,  instantly  gives  chace,  and  soon  gains 
on  the  fish-hawk.  Each  exerts  his  utmost  to  mount  above  the  other, 
displaying  in  these  rencontres  the  most  elegant  and  sublime  aerial 
evolutions.  The  unincumbered  eagle  rapidly  advances,  and  is  just 
on  the  point  of  reaching  his  opponent,  when  with  a  sudden  scream, 
probably  of  despair  and  honest  execration,  the  latter  drops  his  fish ; 
the  eagle,  poising  himself  for  a  moment,  as  if  to  take  a  more  certain 
aim,  descends  like  a  whirlwind,  snatches  it  in  his  grasp  ere  it  reaches 
the  water,  and  bears  his  ill-gotten  booty  silently  away  to  the  woods." 

The  Bald  Buzzard  is  a  powerful  bird,  and  the  females,  which  are 
the  largest,  as  indeed  they  are  among  most  of  the  birds  of  prey,  some- 
times weigh  5  lbs.  The  plumage,  which  is  very  like  that  of  tho 
water-fowl,  and  adapted  to  resisting  the  fluid  into  which  it  plunges 
for  its  prey,  is  white  below,  with  a  few  brown  streaks  and  speckles  on 
the  throat.  There  is  indeed  a  patch  of  brown  on  the  upper  part  of 
the  breast  in  young  birds.  The  crown  of  the  head  is  light-brown, 
edged  with  white  ;  and  there  is  a  streak  of  dark-brown  from  the  eye 
to  the  shoulders.  The  whole  of  the  upper  part  of  the  body  is  brown. 
The  feathers  on  the  thighs  are  close,  and  the  legs  short,  stout,  and 
grayish  :  and  in  this  part  of  its  organisation  we  see  a  beautiful  instance 
of  adaptation  to  its  habits.  The  close  thigh-feathers  resist  the  action 
of  the  water,  while  the  talon  of  the  outer  toe  is  much  larger  than  the 
inner  one,  and  capable  of  being  turned  backwards  ;  the  under  surfaces 
of  all  the  toes  are  also  very  rough  and  covered  with  protuberances, 
which  enable  it  to  secure  its  slippery  prey.  The  irides  are  of  a  lemon 
colour. 


Head  and  foot  of  Bald  Buzzard  [Pandion  Haliceetus\. 


The  Bald  Buzzard,  or  Osprey,  lays  from  two  to  four  eggs,  a  little 
larger  than  those  of  the  common  fowl,  of  a  reddish  or  yellowish 
cream-colour,  marked  with  blotches  and  dots  of  reddish-brown. 
During  incubation  the  male  often  feeds  the  female.  Nuttall,  in  his 
'  Manual,'  gives  the  following  account  of  their  habits  in  the  breeding 
season  : — 

"  Unlike  other  rapacious  birds,  the  ospreys  may  be  almost  con- 
sidered gregarious,  breeding  so  near  each  other,  that,  according  to 
Mr.  Gardiner,  there  were  on  the  small  island  on  which  he  resided,  near 
to  the  eastern  extremity  of  Long  Island,  New  York,  no  less  than  5K)0 
nests  with  young.  Wilson  observed  twenty  of  their  nests  within  half 
a  mile.  I  have  seen  them  nearly  as  thick  about  liehoboth  Bay,  in 
Delaware.  Here  they  live  together  at  least  as  peaceably  as  rooks ; 
and  so  harmless  are  they  considered  by  other  birds,  that,  according  to 
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Wilson,  the  crow  blackbirds,  or  grakles,  are  sometimes  allowed,  refuge 
by  the  ospreys,  and  construct  their  nests  in  the  very  interstices  of 
their  eyry.  It  would  appear  sometimes,  that,  as  with  swallows,  a 
general  assistance  is  given  in  the  constructing  of  a  new  nest ;  for, 
previous  to  this  event,  a  flock  have  been  seen  to  assemble  in  the  same 
tree,  squealing,  as  is  their  custom,  when  anything  materially  agitates 
them." 

Mr.  Vigors  is  of  opinion  that  this  group  presents  us  with  a  decidedly 
characteristic  difference  from  all  the  other  species  of  the  family,  except 
those  of  Elanus,  in  the  internal  parts  of  the  nails  being  rounded  instead 
of  grooved.  The  culmen  of  the  bill,  he  observes,  is  also  broader 
than  usual,  and  much  rounded  j  the  toes  are  entirely  separated,  and 
the  tarsi  are  covered  with  strong,  prominent,  and  thickly  reticulated 
scales.  The  same  author  remarks  that  the  Osprey  (Falco  Haliceetus 
of  Linnteus)  is  the  type  of  the  genus  to  which  the  valuable  researches 
of  Dr.  Horsfield  in  Java  have  added  a  second  species,  P.  Ichthyceetus. 
In  this  species  however,  which  agrees  with  Pandion  in  the  more 
essential  characters,  Mr.  Vigors  finds  a  strong  approximation  to  the 
following  genus,  Haliceetus.  Its  bill,  he  adds,  is  more  compressed  than 
that  of  Pandion,  its  acrotarsia  are  scutellated,  and  the  4th  quill-feather, 
as  in  Haliceetus,  is  the  longest.  It  thus  stands,  in  the  opinion  of  Mr. 
Vigors,  osculant  between  the  two  groups. 

The  last  group  of  the  Fishing  Eagles,  according  to  Mr.  Vigors,  is 
comprised  in  the  next  genus, 

Haliceetus  (Savigny). — Beak  convex  above ;  nostrils  lunulated, 
transverse ;  cere  subhispid  ;  tarsi  semiplumed ;  acrotarsia  scutellated. 
Toes  free,  the  external  toe  versatile ;  claws  unequal. 

Mr.  Vigors  notices  the  difference  of  this  form  from  Pandion  in  the 
structure  of  the  nails,  and  the  more  compressed  culmen  of  the  bill ; 
in  the  tarsi  also,  which  have  the  acrotarsia  scutellated,  and  are  feathered 
half  way  below  the  knee.  There  are  several  species ;  for  instance, 
Falco  leucocephalus,  F.  albicilla,  F.Poiidicerianus,  F.  blagrus,  F.vocifer, 
&c.  &c. 

H.  leucocephahis,  the  Sea-Eagle,  Bald  Eagle,  White-Headed  Eagle— 
the  symbol  of  the  United  States  of  America. 


Head  and  foot  of  the  Sea-Eagle  (Hahceenm  ,'eucocephalus). 


Before  we  proceed  to  the  description  of  our  example,  it  may  be 
necessary,  with  Mr.  Bennett's  assistance,  to  clear  up  the  confusion 
which,  as  he  observes,  has  existed  in  the  synonymy  of  Haliceetus  albicilla, 
the  difference  of  the  colours  of  the  plumage  in  the  various  stages  of 
its  growth  having  induced  authors  to  record  it  under  several  distinct 
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names.  Three  of  these  were  almost  universally  admitted  till  about 
twenty-six  years  ago,  when  the  result  of  F.  Cuvier's  observations 
on  the  individuals  kept  in  the  Jardin  des  Plantes  led  him  to  unite 
Falco  ossifragus,  F.  albicaudus,  and  F.  albicilla  of  Gmelin  under  one 
name  :  subsequent  inquiry  has  confirmed  this  conclusion.  In  the 
earlier  stages  of  life,  the  beak  of  H.  albicilla  is  of  a  bluish  horn- 
colour  ;  its  head  and  neck  deep  brown ;  the  plumage  above,  brownish- 
black  mixed  with  whitish  or  ash-coloured  spots  on  the  back  and  tail. 
In  this  state  it  is  Falco  ossifragus  of  systematists.  About  the  third 
or  fourth  year  the  head  and  neck  become  ashy-brown;  the  beak 
gradually  changes  from  bluish  to  pale-yellow,  the  white  spots  on  the 
back  vanish,  and  the  tail  becomes  uniformly  grayish-white.  It  is  now 
Falco  albicaudus  of  Gmelin,  Petit  Pygargue  of  Buffon,  and  the  Lesser 
White-Tailed  Eagle  of  Latham.  In  its  fifth  year  it  is  come  to 
maturity,  and  the  change  is  complete.  The  head  and  neck  have 
little  of  the  brown  tinge  left,  the  back  is  throughout  of  a  dusky -brown 
intermingled  with  ashy-gray,  and  the  tail  is  quite  white.  In  this  its 
perfect  state  it  is  Falco  albicilla,  the  Grande  Pygargue,  the  White- 
Tailed  or  Cinereous  Eagle.  In  all  the  stages  of  this  the  Great  Sea- 
Eagle  which  inhabits  nearly  the  whole  of  Europe  and  of  Northern 
Asia,  the  cere  and  naked  parts  of  the  legs  are  yellow  ;  the  under  part 
of  the  body  is  of  a  lighter  hue  than  the  upper,  and  more  thickly 
interspersed  with  pale  cinereous  spots  ;  the  claws  are  completely  black. 
('  Gardens  and  Menagerie  of  the  Zool.  Soc.') 

Mr.  Bennett,  in  the  work  last  quoted,  remarks,  that  in  the  earlier 
stages  of  its  growth  there  is  little  to  distinguish  this  species  from 
the  Great  Sea-Eagle.  M.  Vieillot  indeed,  following  the  example  of 
Daudin,  has  united  the  White-Headed  Eagle  to  the  list  of  synonyms 
of  the  Xireat  Sea-Eagle.  "  That  such  a  union,"  writes  Mr.  Bennett, 
"  is  founded  upon  insufficient  data  is  proved  by  the  gradual  develop- 
ment in  the  bird  under  consideration  of  a  character  which,  after  a 
certain  age,  at  once  distinguishes  it  from  the  remainder  of  its  tribe. 
This  character  consists  in  the  pure  whiteness  of  its  head  and  neck, 
from  whence  it  has  derived  the  popular  but  inappropriate  title  of  the 
Bald  Eagle,  by  which  it  is  most  commonly  known."  The  young  are 
clothed  at  first  with  a  thick  whitish  or  cream-coloured  cotton-like 
down,  and  they  become  gradually  gray  as  the  development  of  the  true 
plumage  goes  on.  In  the  third  year  the  white  may  be  traced  upon 
the  head,  neck,  tail-coverts,  and  tail ;  and  by  the  end  of  the  fourth 
year  these  parts  become  completely  white,  or  sometimes  tinged 
slightly  with  cream-colour.  The  eye,  which  is  at  first  hazel,  changes 
to  a  brilliant  straw-colour  as  the  head  whitens.  (Wilson.)  "This 
account  of  the  metamorphoses  in  colour  of  the  White-Headed  Sea- 
Eagle,"  says  Mr.  Bennett,  "  derived  from  the  personal  observations 
of  the  accurate  author  of  the  '  American  Ornithology,'  has  been  in 
a  great  measure  verified  under  our  own  inspection  in  the  specimen 
now  before  us,  which  remained  for  several  years  in  the  possession  of 
Mr.  Brookes,  before  it  was  presented  by  him  to  the  Society. 

"  During  a  considerable  part  of  the  time  it  was  regarded  as  the 
Common  Sea-Eagle;  and  it  was  not  until  its  gradual  change  of 
plumage  had  at  length  rendered  obvious  its  true  character,  that  it 
was  ascertained  to  be  in  reality  a  distinct  species.  The  same  error 
appears  frequently  to  have  existed  with  regard  to  it ;  and  M.  Tem- 
minck  observes  that  the  only  mark  of  distinction  that  can  be  traced 
in  it  until  it  has  assumed  the  adult  colouring,  consists  in  the  some- 
what greater  length  of  its  tail.  He  might  however  have  added  its 
smaller  size,  which  is  probably  one-fourth  less  than  that  of  the  pre- 
ceding bird,  at  the  same  age  and  under  similar  circumstances.  From 
the  observations  which  we  have  been  enabled  to  make  upon  the 
subject,  we  should  be  led  to  conclude  that  the  period  in  which  it 
attains  its  full  growth  and  perfect  colouring  is,  iu  this  country  at  least 
and  in  captivity,  two  or  three  years  longer  than  that  stated  by  Wilson. 
In  its  immature  state,  that  is  to  say  about  the  third  year,  the  upper 
parts  of  the  head  and  body  exhibit  a  mixture  of  brown  and  dirty 
white,  the  separate  feathers  having  a  ground  of  the  latter  colour,  and 
being  deeply  tipped  and  broadly  barred  along  the  centre  with  the 
former.  The  quill-feathers  and  primary  wing-coverts  are  black,  with 
their  shafts  of  a  pale-brown _;  the  secondary  are  considerably  lighter; 
and  the  tail,  which  projects  in  a  trifling  degree  beyond  the  extremities 
of  the  wings,  is  brown  on  the  outer  quills  and  of  a  mixed  white  and 
brown  on  the  inner.  The  under  surface,  as  far  backwards  as  the 
middle  of  the  belly,  is  of  a  much  lighter  shade  than  the  upper,  being 
of  a  dull  white,  with  numerous  broad  streaks  of  pale-brown.  In  the 
posterior  part  it  is  of  a  deep  brown,  the  feathers  being  only  slightly 
margined  with  white.  A  similar  hue  prevails  on  the  upper  parts  of 
the  legs,  which  are  plumed  somewhat  below  the  knees.  The  beak  is 
of  a  dusky  brown  ;  the  cere  and  legs  of  a  golden  yellow ;  the  iris 
somewhat  lighter;  and  the  talons  deep  blackish-br  own.  The  latter 
are  long,  strongly  curved,  of  considerable  power,  and  extremely  sharp 
at  the  points.  The  full-grown  bird  measures  upwards  of  3  feet  in 
length  from  beak  to  tail,  and  more  than  7  feet  in  the  expanse  of  its 
wings.  Its  beak  is  changed  to  a  bright-yellow;  and  its  head,  a 
greater  or  less  proportion  of  the  neck  (according  as  the  bird  is  more 
or  less  advanced  in  age),  and  the  entire  tail,  are  become  perfectly 
white.  An  analogous  change,  as  we  have  before  seen,  takes  place  in 
the  plumage  of  the  preceding  species ;  but  the  head  and  neck  of  that 
bird  always  retain  more  or  less  of  a  brownish  tinge,  seldom  changing 
fully  into  gray,  and  never  turning  completely  white.    These  obser- 
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vations  have  been  made  upon  numerous  individuals,  many  of  them 
placed  for  upwards  of  ten  years  under  the  eyes  of  various  scientific 
observers  their  accuracy  may  therefore  be  regarded  as  unquestionable. 
The  remainder  of  the  plumage  in  this  state  is  of  a  deep  brown, 
approaching  to  black,  and  strongly  contrasted  with  the  head  and  tail. 
The  colour  of  the  legs,  feet,  and  talons  remains  nearly  the  same ;  but 
the  iris  generally  continues  to  assume  a  lighter  and  a  lighter  hue. 
The  eyes,  it  should  be  observed,  are  deeply  sunk  in  the  head,  and 
instead  of  being  placed  in  a  line  parallel  with  that  of  the  cheeks, 
are  directed  forwards,  so  as  to  form  with  them  a  considerable 
angle." 

We  have  already  given  an  account  of  the  robberies  committed  by 
the  Bald  Eagle  on  the  osprey  ;  but  its  acts  of  plunder  are  not  confined 
to  that  bird,  for  it  will  rob  the  vultures,  and  even  in  hard  times  make 
them  disgorge  their  carrion  to  satiate  its  appetite.  According  to 
Audubon  it  will  strike  down  a  swan  and  other  aquatic  birds,  and 
now  and  then  procure  fish  for  itself  by  pursuing  them  in  shallow 
creeks ;  it  also  devours  young  pigs,  lambs,  fawns,  and  putrid  flesh  of 
every  description.  Niagara  is  one  of  its  favourite  haunts,  where  it 
watches  for  the  swollen  carcasses  that  the  cataract  has  precipitated 
down  the  falls.  Wilson  saw  one  seated  on  a  dead  horse,  keeping  a 
whole  flock  of  vultures  at  a  distance  till  it  had  satisfied  itself;  and 
on  another  occasion,  when  many  thousands  of  tree-squirrels  had  been 
drowned  in  their  migration  across  the  Ohio,  and  had  collected  hosts 
of  vultures,  the  sudden  appearance  of  a  Bald  Eagle  sent  them  all  off, 
and  the  eagle  kept  sole  possession  for  many  days. 

Benjamin  Franklin  thus  speaks  of  this  emblem  of  the  United 
States  of  America : — "  For  my  part,  I  wish  the  Bald  Eagle  had  not 
been  chosen  as  the  representative  of  our  country.  He  is  a  bird  of  bad 
moral  character ;  he  does  not  get  his  living  honestly.  You  may  have 
seen  him  perched  on  some  dead  tree,  where,  too  iazy  to  fish  for  himself, 
he  watches  the  labours  of  the  fishing-hawk ;  and  when  that  diligent 
bird  has  at  length  taken  a  fish,  and  is  bearing  it  to  his  nest  for  the 
support  of  his  mate  and  young  ones,  the  Bald  Eagle  pursues  him  and 
takes  it  from  him.  With  all  this  injustice,  he  is  never  in  good  case, 
but,  like  those  among  men  who  live  by  sharping  and  robbing,  he  is 
generally  poor,  and  often  very  lousy.  Besides,  he  is  a  rank  coward  : 
the  little  King-Bird,  not  bigger  than  a  sparrow,  attacks  him  boldly, 
and  drives  him  out  of  the  district.  He  is  therefore  by  no  means  a 
proper  emblem  for  the  brave  and  honest  Cincinnati  of  America,  who 
have  driven  all  the  King-Birds  from  our  country;  though  exactly 
fit  for  that  order  of  knights  which  the  French  call  Chevaliers 
d' Industrie." 

With  regard  to  its  reproduction,  M.  Audubon  says  that  incubation 
commences  in  the  beginning  of  January.  He  shot  a  female  on  the 
17th  of  that  month,  as  she  sat  on  her  eggs,  in  which  the  chicks  had 
made  great  progress.  "  The  nest,"  says  that  author,  "  which  in  some 
instances  is  of  great  size,  is  usually  placed  on  a  very  tall  tree,  destitute 
of  branches  to  a  considerable  height,  but  by  no  means  always  a  dead 
one.  It  is  never  seen  on  rocks.  It  is  composed  of  sticks  from  three 
to  five  feet  in  length,  large  pieces  of  turf,  rank  weeds,  and  Spanish 
moss  in  abundance,  whenever  that  substance  happens  to  be  near. 
When  finished,  it  measures  from  five  to  six  feet  in  diameter,  and  so 
great  is  the  accumulation  of  materials,  that  it  sometimes  measures 
the  same  in  depth,  it  being  occupied  for  a  great  number  of  years  in 
succession,  and  receiving  some  augmentation  each  season.  When 
placed  in  a  naked  tree,  between  the  forks  of  the  branches,  it  is  conspi- 
cuously seen  at  a  great  distance.  The  eggs,  which  are  from  two  to 
four,  more  commonly  two  or  three,  are  of  a  dull  white  colour,  and 
equally  rounded  at  both  ends,  some  of  them  being  occasionally 
granulated.  Incubation  lasts  for  more  than  three  weeks,  but  I  have 
not  been  able  to  ascertain  its  precise  duration,  as  I  have  observed  the 
female  on  different  occasions  sit  for  a  few  days  in  the  nest  before 
laying  the  first  egg.  Of  this  I  assured  myself  by  climbing  to  the 
nest  every  day  in  succession,  during  her  temporary  absence." 
('  Ornithological  Biography,'  vol.  i.) 

This  bird  is  found  in  every  part  of  the  United  States  of  America, 
seldom  appearing,  according  to  Audubon,  in  very  mountainous 
districts,  but  preferring  the  low  lands  of  the  sea-shores,  those  of  the 
larger  lakes,  and  the  borders  of  rivers.  Mr.  Bennett  remarks,  that 
the  White-Headed  Eagle  is  usually  spoken  of  as  inhabiting  the 
northern  parts  both  of  the  old  and  new  continent ;  but  that  it  appears 
to  be  only  a  rare  and  occasional  visitant  of  the  former.  It  is  probable, 
he  adds,  that  some  of  the  varieties  of  the  Common  Sea-Eagle  of  this 
quarter  of  the  globe  have  been  frequently  mistaken  for  it,  and  remarks, 
that  throughout  nearly  the  whole  of  North  America,  on  the  contrary, 
where  the  European  species  seems  to  be  unknown,  it  is  met  with  in 
great  abundance.  Sir  John  Richardson  says  that  it  is  the  earliest  of 
the  summer  visiters  to  the  Fur  Countries,  and  the  period  of  its  arrival 
has  given  the  name  of  Meekeeshew  Espeeshim,  or  Eagle-Moon,  to  the 
month  of  March.  "  Temminck,"  says  Sir  John  ('  Fauna  Boreali- 
Americana'),  "assigns  for  its  habitual  residence  the  regions  within  the 
Arctic  Circle  ;  and  Wilson  observes,  that  it  is  found  at  all  seasons  in 
the  countries  it  inhabits.  Both  these  assertions  however  require,  I 
apprehend,  to  be  taken  with  considerable  latitude.  We  did  not,  on 
the  late  expeditions,  meet  with  it  to  the  north  of  the  Great  Slave 
Lake  (62°  N.  lat.),  although  it  is  common  in  the  summer,  in  the 
country  extending  from  thence  to  Lake  Superior,  and  its  breeding- 


places  in  the  latter  district  are  numerous.  But  in  the  month  of 
October,  when  the  rivers  from  which  it  draws  its  principal  supply  of 
food  are  frozen  over,  it  entirely  quits  the  Hudson'*  Bay  lands ;  and 
if,  after  that  period,  it  is  to  be  seen  in  the  northern  regions,  it  can 
only  be  on  the  sea-coast,  and  for  a  limited  time,  while  the  sea  continues 
unfrozen.  .  .  .  It  is  known  to  breed  as  far  south  as  Virginia,  but 
its  nests  do  not  appear  to  be  so  common  within  any  part  of  the  United 
States  as  they  are  in  the  Fur  Countries."  The  bird  is  not  mentioned 
in  the  '  Supplement '  to  Sir  W.  E.  Parry's  '  First  Voyage,'  nor  in  that 
to  Sir  John  Ross's  '  Last  Voyage.' 

This  bird  is  the  Meekeeshew  (name  for  the  species),  Wapustiquan- 
Meekeeshew  (White-Headed  Eagle — mature  bird),  Appisk-Meekeeshew 
(Black-Headed  Eagle— immature  bird),  and  Meekeeseeseesh  (yearling 
birds)  of  the  Cree  Indians. 

Colonel  Sykes  notes  among  the  birds  of  Dukhun  (Deccan)  Baliceetus 
Ponticerianus,  Falco  Ponticerianus  of  Latham,  Bruhmuny  Kite  of  the 
Europeans  in  India.  The  colonel  says  that  it  is  seen  constantly 
passing  up  and  down  rivers  at  a  considerable  height,  but  prepared  to 
fall  at  an  instant  on  its  prey.  Usually  it  seizes  while  on  the  wing, 
but  occasionally  dips  entirely  under  water,  appearing  to  rise  again 
with  difficulty.  It  is  quite  a  mistake,  he  adds,  to  suppose  it  feeds  on 
carrion.  On  the  examination  of  the  stomach  and  craw  of  many 
specimens,  the  contents  were  found  to  be  fish,  and  fish  only,  excepting 
on  one  occasion,  when  a  crab  was  met  with.    ('  Zool.  Proc.,'  1832.) 

Leaving  the  Fishing  Eagles,  Mr.  Vigors  proceeds  to 

Circceetus  (Vieillot). — Beak  convex  above ;  nostrils  lunulate,  trans- 
verse; cere  subhispid ;  tarsi  elongated,  naked  ;  acrotarsia  reticulated; 
toes  short,  the  external  toe  connected  with  the  middle  one  at  the 
base ;  claws  short,  subequal.  This  genus  is  founded  upon  the  well- 
known  Jean  de  Blanc  of  the  European  continent,  Falco  brachydactylm 
of  Wolff,  F.  Gallicus  of  Gmelin,  Aquilotto  of  the  Italians.  Here 
Mr.  Vigors  observes,  we  find  the  exterior  toe  united  to  the  middle  by 
a  short  membrane,  which  is  the  case  indeed  in  the  greater  portion 
of  the  family,  while  in  the  two  latter  genera  the  toes  are  all  divided 
to  the  origin. 

C.  brachydactylus  is,  according  to  Temminck,  the  Falco  brachydac- 
tylus  of  Wolff;  the  A  quila  brachydactyla  of  Meyer;  Falco  Gallicus  of 
Gmelin ;  F.  leucopsis  of  Bechstein ;  A  quila  leucamphoma,  '  Borkh. 
Deut.  Orn.' ;  Le  Jean  le  Blanc  of  Buffon  and  the  French  generally ; 
Aigle  Jean  le  Blanc  of  Temminck  ;  Falco  Terzo  d' Aquila,  '  Stor.  deg 
Ucc.' ;  and  Kurzzehiger-Adler  of  Meyer. 


Head  and  foot  of  Circceetus  brachydactylus. 
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Old  Male. — Head  very  large  ;  below  the  eyes  a  space  clothed  with 
white  down ;  summit  of  the  head,  cheeks,  throat,  breast,  and  belly, 
white,  but  variegated  with  a  few  spots  of  bright  brown ;  back  and 
coverts  of  the  wings  brown,  but  the  origin  of  all  the  feathers  of  a 
pure  white  ;  tail  square,  gray-brown,  barred  with  deeper  brown,  white 
below ;  tarsi  long  and  grayish-blue,  as  are  the  toes ;  beak  black ;  cere 
bluish  ;  iris  yellow.  Length,  two  feet. 

Female. — Less  white  than  the  male.  The  head,  the  neck,  the  breast, 
and  the  belly,  are  marked  with  numerous  brown  spots,  which  are 
very  much  approximated. 

Young. — Upper  parts  darker,  but  the  origin  of  the  feathers  pure 
white ;  throat,  breast,  and  belly,  of  a  red-brown,  little  or  not  at  all 
spotted  with  white ;  bands  on  the  tail  nearly  imperceptible ;  beak 
bluish ;  feet  grayish-white. 

It  feeds  on  lizards  and  serpents,  to  which  it  gives  the  preference  ; 
rarely  birds  and  domestic  poultry.  The  nest  is  built  on  the  highest 
trees,  and  the  eggs  are  two  or  three  in  number,  of  a  lustrous  gray, 
and  spotless. 

It  inhabits  the  great  fir  forests  of  the  eastern  parts  of  the  north  of 
Europe  ;  not  common  in  Germany  and  Switzerland ;  rare  in  France  ; 
never  seen  in  Holland.  (Temminck.)  Prince  C.  L.  Bonaparte  notes 
it  as  rather  rare  near  Rome.  Colonel  Sykes  notes  it  among  the  birds 
of  the  Dukhun  (Deccan). 

Dr.  Smith's  Circaetus  pectoralis,  which  undergoes  many  changes 
of  plumage  before  it  arrives  at  maturity  ('  South  African  Museum 
and  Catalogue '),  is  stated  ('  Zool.  Proc.,'  April,  1833)  to  be  synonymous 
with  Circaetus  (horacinus  of  Cuvier. 
.  Mr.  Vigors  next  proceeds  to  the  True  Eagles. 

'  A  quila  (of  Authors). — Beak  sub-augular  above;  nostrils  rounded ; 
cere  sub-hispid  ;  tarsi  plumed  to  the  toes. 

Mr.  Vigors  observes  that  the  predominant  mark  of  distinction  in 
this  genus  is  the  tarsi  being  feathered  to  the  toes.  The  culmen  of 
the  bill  appears  also  to  differ  from  that  of  the  other  Eagles  in  being 
more  angular.  The  species  A  quila  heliaca  of  Savigny,  Falco  chrysaetos, 
and  Falco  nwvius  of  Linnseus,  Falco  bellicosus  of  Daudin,  with  some 
others  lately  made  known  to  us,  belong  to  the  group  which  contains 
the  most  powerful  birds  of  the  family. 

A.  chrysaetos,  the  Golden  Eagle ;  Adler  of  the  Germans ;  Eryr 
Melyn  of  the  Welsh. 


Leg  and  foot  of  Golden  Eagle  {Aquila  chrysaetos). 


Old  Birds. — Summit  of  the  head  and  nape  with  acuminated 
feathers  of  a  lively  and  golden-red ;  all  the  other  parts  of  the  body 
obscure  brown,  more  or  less  blackish,  according  to  the  age  of  the 
individual ;  inside  of  the  thighs  and  feathers  of  the  tarsus  clear 
brown  ;  never  any  white  feathers  among  the  scapulars ;  tail  deep  gray, 
barred  with  tolerable  regularity  with  blackish-brown,  and  terminated 
at  the  end  by  a  large  band  of  that  colour ;  beak  horn-colour ;  iris 
always  brown ;  cere  and  feet  yellow.  In  this  state  Temminck  con- 
siders it  to  be  the  Aquila  fulva  of  Meyer ;  Falco  niger  of  Gmelin  ; 
F.  fulvus  and  F.  Canadensis  of  Gmelin  ;  F.  chrysaetos  of  Linnseus ; 
L'Aigle  Royal  of  Buffon  ;  Le  Grand  Aigle  of  Gerard,  1  Tab.  Elem.' ; 
L'Aigle  Commun  and  L'Aigle  Royal  of  Cuvier ;  Ring-Tail  Eagle  and 
Golden  Eagle  of  Latham  ;  and  Aquila  Reale  di  Color  Leonato  and 
Aquila  Rapace,  '  Stor.  deg.  Ucc' 

Young  Birds  of  one  and  two  years.  (Ring-Tail  Eagle.) — All  the 
plumage  of  a  ferruginous  or  clear  reddish-brown,  uniform  on  all  parts 
of  the  body  ;  lower  tail-coverts  whitish  ;  inside  of  the  thighs  and 
feathers  of  the  tarsus  of  a  pure  white ;  tail  quite  white  from  the  base 
to  three-fourths  of  its  length,  but  afterwards  brown  to  the  end ; 
internal  barbs  of  the  quills  and  of  the  caudal  feathers  pure  white — 
this  same  colour  occupies  also  the  greatest  part  of  all  the  feathers  of 
the  body  from  their  base.    In  proportion  as  the  young  bird  advances 
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in  age  the  colours  of  the  plumage  become  brown,  the  white  of  the 
tail  occupies  less  space,  and  traces  of  the  transverse  bars  appear.  In 
the  third  year  the  young  bird  puts  on  his  adult  plumage. 


Golden  Eagle  (Aquila  chrysaetos). 

Varieties. — Partially  or  totally  white.  (Falco  alius  of  Gmelin 
F.  cygneus  of  Latham  ;  L'Aigle  Blanc  of  Brisson.) 

The  Golden  Eagle  preys  on  lambs,  fawns,  &c,  and  often  on  large 
birds.    Extreme  hunger  will  drive  it  to  prey  on  carcasses. 

It  inhabits  the  great  forests  in  plains,  and  in  a  less  degree  those  in 
the  mountains  of  the  north  of  Europe ;  very  common  in  Sweden,  in 
Scotland,  in  the  Tyrol,  Franconia,  and  Suabia;  more  rare  in  Italy 
and  Switzerland ;  rather  common  in  France,  in  the  forest  of  Fontain- 
bleau,  in  the  mountains  of  Auvergne,  and  on  the  Pyrenees ;  rare  in 
Holland ;  less  common  in  the  Oriental  countries  than  the  preceding 
species,  that  is,  Aquila  heliaca  of  Savigny,  A.  imperialis  of  Temminck. 
(Temminck.)  According  to  Wilson  the  Golden  Eagle  inhabits 
America,  and  occurs  from  the  temperate  to  the  arctic  regions, 
particularly  in  the  latter,  where  it  breeds  on  precipitous  rocks,  always 
preferring  a  mountainous  country.  Sir  John  Richardson  ('Fauna 
Boreali- Americana ')  mentions  it  with  a  query  as  breeding  in  the 
recesses  of  the  subalpine  country  which  skirts  the  Rocky  Mountains, 
and  as  seldom  seen  farther  to  the  eastward.  "  It  is,"  he  says,  "  held 
by  the  aborigines  of  America,  as  it  is  by  almost  every  other  people, 
to  be  an  emblem  of  might  and  courage,  and  the  young  Indian  warrior 
glories  in  his  eagle  plume  as  the  most  honourable  ornament  with 
which  he  can  adorn  himself.  Its  feathers  are  attached  to  the  calu- 
mets, or  smoking-pipes,  used  by  the  Indians  in  the  celebration  of 
their  solemn  festivals,  which  has  obtained  for  it  the  name  of  the 
Calumet  Eagle.  Indeed  so  highly  are  these  ornaments  prized  that  a 
warrior  will  often  exchange  a  valuable  horse  for  the  tail-feathers  of  a 
single  eagle."  It  is  the  Kceoo  of  the  Cree  Indians.  Sir  John 
Richardson  observes  that  the  mature  British  Golden  Eagle  has  a 
darkish  brown  tail  and  wings,  blackish-brown  back,  clouded  with 
brownish-black,  and  a  paler  and  brighter  brown  head.  He  had  not 
seen  an  American  one  in  this  state,  but  we  do  not  think  that  any 
reason  for  a  doubt.  Many  other  authors  mention  the  eagle  and 
ring-tails  in  such  terms  as  to  leave  the  identity  of  the  bird  almost 
unquestionable;  and  though  Sir  John  Richardson  says  that  it  is 
seldom  seen  farther  to  the  eastward  than  the  Rocky  Mountains, 
M.  Audubon  relates  that  he  saw  a  Golden  Eagle  on  the  coast  of 
Labrador,  besides  others  in  various  parts  of  the  United  States.  It 
inhabits  Russia,  Iceland,  and  Germany,  and  is  said  to  occur  in 
northern  Africa  and  Asia  Minor.  Mr.  Yarrell,  in  his  'History  of 
British  Birds,'  thus  sums  up  its  localities  in  our  islands  : — "  The 
Golden  Eagle,  though  occasionally  seen  and  sometimes  obtained  iu 
the  southern  counties  of  England,  is  more  exclusively  confined  to 
Scotland  and  its  western  and  northern  island?.  Some  years  ago  a 
specimen  was  killed  at  Bexhill,  in  Sussex.    It  has  also  occurred,  but 
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very  rarely,  in  Suffolk,  Norfolk,  Derbyshii-e,  Durham,  and  Northum- 
berland. Mr.  Mudie,  in  his  '  Feathered  Tribes  of  the  British  Islands,' 
has  named  '  the  higher  glens  of  the  rivers  that  rise  on  the  south-east 
of  the  Grampians,  the  high  cliff  called  Wallace's  Craig  on  the  northern 
side  of  Lochlee,  and  Craig  Muskeldie  on  its  south  side,'  as  localities 
for  the  Golden  Eagle.  Mr.  Selby  and  his  party  of  naturalists 
observed  this  species  in  Sutherlandshire  in  the  summer  of  1834.  Mr. 
Macgillivray,  in  his  detailed  descriptions  of  the  rapacious  birds  of 
Great  Britain,  has  recorded  his  own  observations  of  this  species  in 
the  Hebrides ;  and  other  observers  have  seen  it  in  the  Orkney  and 
Shetland  Islands,  where  it  is  said  constantly  to  rear  its  young.  In  a 
direction  west  of  London  the  Golden  Eagle  has  been  obtained  or 
seen  on  the  coasts  of  Devonshire  and  Cornwall.  In  Ireland  a  Ring- 
Tailed  Eagle  (the  young  of  the  Golden)  was  seen  by  a  party  of 
naturalists  in  Connamara  in  the  autumn  of  1835  ;  and  from  William 
Thompson,  Esq.,  vice-president  of  the  Natural  History  Society  of 
Belfast,  to  whom  I  am  indebted  for  a  catalogue  and  notes  of  the  birds 
of  Ireland,  which  will  be  constantly  referred  to  throughout  the  work, 
I  learn  that  specimens  of  the  Golden  Eagle  are  preserved  in  Belfast, 
which  were  obtained  in  the  counties  of  Donegal  and  Antrim."  The 
longevity  of  the  eagle  is  almost  proverbial.  One  that  died  in  Vienna 
is  said  to  have  lived  in  confinement  104  years.  Colonel  Sykes  notes  the 
Golden  Eagle  among  the  birds  of  the  Dukhun  (Deccan).  His  speci- 
men differed  so  slightly  from  the  European  bird  as  not  to  justify  its 
separation.    (' Zool.  Proc.,' 1832.) 

In  the  catalogue  of  birds  collected  on  the  Ganges  between  Calcutta 
and  Benares,  and  in  the  Vindhyian  Hills  between  the  latter  place  and 
Gurrah  Mundela,  on  the  Nerbudda,  by  Major  James  Franklin,  F.R.S., 
&c  .,  we  find  recorded  an  eagle,  Aquila  Vindhiana,  with  a  query 
whether  it  is  the  Cawnpoor  Eagle  of  Latham  ('Zool.  Proc.,'  1831), 
and  among  the  Dukhun  birds,  Aquila  bifasciata  of  Hardwicke  and 
Gray.  ('  Ind.  Zool.')  A  whole  rat  was  found  in  the  stomach  of  one 
bird.  A  second  was  shot  by  Colonel  Sykes  at  the  dead  carcass  of  a 
royal  tiger,  but  it  had  not  fed,  for  the  stomach  was  empty.  Dr.  Smith 
stated  ('Zool.  Proc.,'  1833)  that  the  eagle  from  the  Cape  presented  to 
the  Society  by  the  Hon.  J.  T.  Leslie  Melville,  and  in  the  Society's 
menagerie,  was  not  the  young  of  A.  vulturina  (Daudin),  but  of 
A.  Choka  (Smith),  Falco  rapax  (Temminck).  Specimens  of  A.  belli- 
cosa  and  A.  rapax  are  in  the  South  African  Museum,  as  well  as  of 
A.  vulturina.  The  first  is  only  found  in  wooded  districts,  preys  upon 
small  quadrupeds,  and  has  been  known  to  pounce  upon  small  ante- 
lopes and  carry  them  off  entire  to  its  nest.  A.  rapax,  though  it 
principally  preys  on  living  creatures,  does  not  wholly  reject  carrion, 
being  frequently  one  of  the  first  birds  that  approaches  a  dead  animal. 
('  Catalogue  of  South  African  Museum.')  Mr.  Keith  Abbott  ('  Zool. 
Proc.,'  1834)  notes  among  the  Trebizond  birds  A.  pennata,  inhabiting 
Eastern  Europe  and  the  adjacent  parts  of  Asia  and  Africa. 

Hcematornis  (Vigors). — Beak  rather  strong,  sufficiently  elongated ; 
upper  mandible  straight  at  the  base,  very  much  curved  at  the  apex  ; 
nostrils  oval,  placed  obliquely  in  the  cere.  Wings  long,  subrounded ; 
the  first  quill  rather  short,  the  second  and  third  longer,  the  fourth 
and  fifth  nearly  equal  and  longest,  the  rest  gradually  decreasing. 
Feet  rather  weak,  subelongated ;  tarsi  rough,  reticulated  with  scales ; 
toes  rather  short,  reticulated ;  claws  strong.  Tail  sufficiently  long, 
somewhat  rounded.  (Vigors.) 

This  group  was  observed  to  bear  a  near  affinity  to  the  genus 
Pandion  in  the  shape  of  the  bill,  wings,  and  the  rugose  reticulated 
scaleB  of  the  tarsi,  but  to  differ  from  it  in  the  comparative  length  and 
weakness  of  the  legs  and  claws,  as  well  as  in  having  the  nails  grooved 
underneath,  and  not  convex  as  in  the  latter  group.  To  this  genus 
belongs  the  Falco  Bacha  (Latham)  of  Africa,  and  the  Manilla  bird 
then  lately  described  in  the  '  Proceedings '  (page  96)  under  the  name  of 
Buteo  holospilus.  These,  from  the  apparent  weakness  of  their  limbs, 
had  hitherto  generally  been  ranked  among  the  buzzards  ;  although 
from  the  description  of  the  courageous  habits  of  the  Bacha  Falcon, 
the  only  one  well  known  of  the  group,  doubts  had  been  expressed  of 
the  propriety  of  ranking  them  with  that  tribe.  Mr.  Vigors  suggested 
the  sub-family  of  Eagles  as  a  more  appropriate  station  for  them ; 
where,  united  by  many  important  characters  to  Pandion,  they  appa- 
rently led  off  by  the  length  of  their  tarsi  to  the  genus  Limnaetus 
('  Memoirs  of  Sir  S.  Raffles ')  and  others  of  the  long-legged  Eagles. 
The  three  species  of  the  group  were  exhibited,  their  general  similarity 
in  colour  and  markings  pointed  out,  and  their  specific  differences 
explained.  These  consist  chiefly  in  size,  H.  holospilus  being  one-third 
smaller  than  H.  Bacha  ;  while  H.  undulatus  (which  is  2  feet  7  inches 
in  length)  considerably  exceeds  the  latter.  The  first  is  spotted  all 
over  the  body,  the  second  only  on  the  abdomen,  while  the  third  is 
marked  by  spots  on  the  wing-coverts,  and  by  ocelli  bearing  an  undu- 
lated appearance  upon  the  abdomen,  the  breast  also  being  crossed  by 
undulating  fasciae.  A  specimen  of  H.  undulatus  was  afterwards 
(January  1832)  exhibited  from  Mr.  Hodgson's  Nepaul  collection.  It 
agreed  accurately  with  that  which  had  been  previously  exhibited 
except  in  size,  the  present  specimen  being  about  one-third  longer. 
From  this  difference  in  size  it  was  conjectured  to  be  a  female.  Colonel 
Sykes  identified  a  specimen  shot  in  the  Dukhun  (Deccan)  with  Hama- 
tornis  Bacha.    ('  Zool.  Proc.') 

H.  undulatus  (male  and  female  probably).  Back  and  wings  intense 
brown  ;  head  crested,  the  feathers  white  at  the  base,  of  a  dark  brown, 


nearly  approaching  to  black  at  the  end,  the  hind  ones  being  margined 
with  a  light  rufous  band  at  the  apex.  The  wing-coverts  near  the 
carpal  joint  deep  brown,  marked  with  small  white  spots ;  quill- 
feathers  fuscous,  darker  at  the  apex,  and  marked  with  white  towards 
the  base  of  the  interior  web  ;  the  cere,  base  of  the  beak,  and  legs, 
yellow;  claws  black.  (Vigors,  in  Gould's  'Century  of  Birds  from 
the  Himalaya  Mountains.') 


Hamatornis  undulatus. 
Short- Winged  Eagles. 

Harpy ia  (Cuvier).  —  Beak  above  convex ;  upper  mandible 
slightly  toothed ;  nostrils  semilunar,  transverse  ;  tarsi  elongated, 
very  strong,  feathered  at  the  base  ;  acrotarsia  scutellated ;  claws 
long,  very  strong,  acute. 

Mr.  Vigors,  in  placing  Harpyia  next  to  Aquila,  observes  that  the 
foimer  equals  the  latter  in  size  and  powers  of  body.  Its  tarsi,  he 
remarks,  are  strong,  thick,  partly  plumed,  with  scutellated  acrotarsia. 
The  nares  ai-e  elongated,  apparently  semilunar,  and  placed  transversely 
on  the  cere.  The  upper  mandible,  he  adds,  seems  to  have  a  notch 
somewhat  analogous  to  that  of  the  True  Falcons. 

Falco  imperialis  (Shaw).  This  powerful  bird  is  the  Grande 
Harpie  d'Amerique  of  the  French  ;  Aquila  Coronada  of  the  Spanish  ; 
Falco  destructor  of  Daudin ;  Aigle  Destructeur  of  Sonnini ;  Grand 
Aigle  de  la  Guiane  of  Mauduyt;  Harpyia  destructor  of  Cuvier. 
Mr.  Vigors  states  with  truth  that  much  confusion  has  arisen  as  to 
the  synonyms  of  this  bird,  and  even  as  to  the  characters  of  the  genus. 
Mr.  Bennett  has,  in  our  opinion,  well  cleared  this  confusion  away,  and 
we  therefore  select  his  synonymy. 

"  M.  Temminck,"  says  the  last-mentioned  zoologist  ('  Gardens  and 
Menagerie  of  the  Zoological  Society '),  "  the  latest  writer  on  this 
magnificent  bird,  positively  denies  its  identity  with  the  Vultur  harpyia 
of  Linnaeus,  and  the  Crowned  Eagle  ( V.  coronatus)  of  Jacquin,  on  the 
singular  ground  that  those  names  indicate  a  smaller  bird  with  longer 
and  more  slender  legs.  Now  Linnaius,  who  borrowed  his  original 
description  of  the  Harpy  from  Hernandez,  asserts,  on  the  authority 
of  that  writer,  that  it  is  equal  in  size  to  a  common  ram  ;  and  Jacquin 
states  his  bird  to  have  measured  full  two  feet  and  a  half  in  height  in 
its  natural  sitting  posture,  and  almost  two  inches  in  the  diameter  of 
its  legs.  It  is  impossible  to  read  the  descriptions  of  Hernandez  and 
Jacquin,  making  in  the  case  of  the  former  some  little  allowance  for 
exaggeration,  without  feeling  a  conviction  that  they  both  refer  to  the 
bird  now  under  consideration.  That  of  the  latter  author  in  particular 
is  admirably  characteristic.  Linnaeus  originally  founded  his  species 
on  the  indication  given  by  Hernandez ;  in  the  tenth  edition  of  his 
'  Systema  '  he  suggested  a  comparison  between  it  and  a  bird  seen  by  a 
friend,  probably  a  pupil,  in  the  Royal  Menagerie  at  Madrid,  which 
there  is  every  reason  to  believe  from  the  description  given  to  have 
been  just.  It  was  only  in  the  twelfth  edition  of  his  immortal  work 
that  he  introduced  a  slight  confusion  by  adding  to  the  citation  from 
Hernandez  to  the  account  furnished  by  his  friend,  and  to  some 
particulars  extracted  from  Jacquin's  then  unpublished  description  of 
his  supposed  species,  a  synonym  from  Marcgrave,  which  can  alone 
justify  M.  Temminck's  criticism.  We  restore  without  hesitation 
both  these  synonyms  of  Linnaeus  and  Jacquin,  excluding  only  from 
the  twelfth  edition  of  the  '  Systema  Naturte '  the  references  to  Marc- 
grave and  his  copyists.    With  the  Vultur  harpyia  of  Linnaeus  and  the 
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V.  coronatus  of  Jacquin  are  necessarily  included  among  the  synonyms 
of  the  Harpy  Eagle,  the  Falcoharpyia  and  the  F.  Jacquini  of  Gmelin, 
by  whom  the  trivial  name  assigned  by  Jacquin  to  his  bird  was 
changed  on  account  of  its  introduction  into  a  genus  in  which  that 
appellation  was  pre-occupied.  In  the  year  1778,  Mr.  Dillon  observed 
in  the  menagerie  of  Buen  Retiro  at  Madrid,  a  species  of  eagle  which 
he  imagined  to  be  'an  undescript  kind  not  taken  notice  of  by 
Linnfeus.'  This  bird,  which  he  figures  in  his  '  Travels  through  Spain ' 
under  the  name  of  the  Crested  Falcon,  is  evidently  of  the  same 
species  with  the  Harpy,  although  the  representation  is  rudely  exe- 
cuted, and  in  some  respects,  as  for  example  the  length  of  the  beak, 
grossly  caricatured.  We  might  almost  be  tempted  to  suspect  that  the 
specimen  seen  by  him  was  identical  with  that  described  by  Linnseus 
from  the  same  menagerie  twenty  years  before,  were  it  not  that  the 
latter  bird  is  expressly  called  Mexican,  while  that  of  Mr.  Dillon  is 
stated  to  have  come  from  the  Caracas.  For  this  reason  Dr.  Latham 
introduced  it  into  his  'Synopsis'  under  the  name  of  the  Caraca 
Falcon. 

"  Gmelin,  quoting  from  Latham,  soon  after  latinised  its  former 
name  into  Falco  cristatus,  and  this  may  therefore  be  added  to  the 
synonyms  of  our  bird,  of  which  Mr.  Dillon's  was  the  first  published 
figure.  The  next  original  describer  of  the  Harpy  Eagle  was  Mauduyt, 
who  also  regarded  his  specimens  as  nondescript,  and  gave  them  the 
name  of  Grand  Aigle  de  la  Guiane,  from  the  country  whence  they 
were  obtained.  To  these  birds,  which  formed  part  of  the  collection 
of  the  Paris  Museum,  Daudin,  in  his  'Ornithology,'  published  in  1800, 
applied  the  scientific  appellation  of  Falco  destructor ;  and  the  names 
given  by  these  two  writers  have  been  generally  adopted  on  the  conti- 
nent of  Europe  as  the  only  ones  certainly  applicable  to  the  species. 
M.  Sonnini  seems  doubtful  whether  or  not  to  regard  the  two  speci- 
mens described  by  him  as  distinct  species,  and  names  the  one  Aigle 
Destructeur,  and  the  other  Grand  Aigle  de  la  Guiane  ;  but  there  seems 
no  sufficient  reason  for  their  separation.  Dr.  Shaw's  Falco  imperialis 
is  founded  on  this  indication  of  Sonnini.  In  all  probability  the 
Crested  Eagle  of  Stedman's  '  Expedition  to  Surinam,'  spoken  of  as  a 
very  strong  and  fierce  bird,  belongs  to  the  same  species.  Figures  of  the 
Harpy  are  likewise  given  by  M.  Cuvier  in  his  '  Regne  Animal ; '  by 
M.  Vieillot,  in  the  second  edition  of  the  '  Nouveau  Dictionnaire  des 
Sciences ; '  and  by  M.  Temminck,  in  his  '  Planches  Coloriees.'  Those 
of  the  two  last-named  works  are  strikingly  characteristic.  That  of 
the  '  Dictionnaire '  exhibits  the  crest-feathers  equally  and  stiffly 
elevated  round  the  back  part  of  the  head,  a  state  in  which  we  have 
never  seen  them  in  our  bird,  and  which  on  account  of  their  laxity, 
and  the  lower  position  of  the  middle  ones,  we  doubt  their  power  to 
assume.  It  is  right  however  to  remark  that  the  crest  is  stated  by 
Linnaeus  and  other  authors  to  possess  this  power  of  elevation  round 
the  head  in  form  of  a  crown,  an  ornament  alluded  to  in  the  Spanish 
name  of  the  bird,  Aquila  Coronada,  and  in  the  trivial  appellation, 
coronatus,  affixed  to  the  species  by  Jacquin.  We  believe  that  we  have 
now  restored  to  this  bird  all  the  original  synonyms  which  unques- 
tionably belong  to  it.  The  original  descriptions  of  Hernandez, 
Linnasus,  Jacquin,  Mauduyt,  Daudin,  and  Sonnini,  and  the  figures  of 
Dillon,  Shaw,  Cuvier,  Vieillot,  and  Temminck,  are  such  as  leave  no 
doubt  upon  our  minds  of  the  accuracy  of  the  references  to  those 
authors.  We  have  purposely  abstained  from  mentioning  others  which 
have  been  occasionally  quoted,  but  which  either  do  not  appear  to  us 
to  be  satisfactorily  determined,  or  are  evidently  founded  on  mistake. 
Of  the  former  class  the  Owyra-Ouassou  of  Lery,  or  Royal  Bird  of 
Prey  of  Brazil,  may  serve  as  an  example  ;  of  the  latter,  the  Calquin 
and  Tharu  of  Molina." 

Adult  Bird. — Head  with  thick  downy  plumage,  of  a  light  slaty- 
gray  colour.  Crest  arising  from  the  back  part,  of  numerous  broad 
feathers  increasing  in  length  towards  the  middle  line  of  the  head, 
and  thus  assuming  a  rounded  form,  of  a  dull  black,  with  the  exception 
of  a  slight.margin  of  gray  on  the  tips  of  the  longer  feathers,  and  a 
more  extensive  tinge  of  the  same  colour  on  those  of  the  sides.  This 
crest  is  slightly  raised  above  the  level  of  the  feathers  of  the  back  of 
the  necWvhen  the  bird  is  quiet,  but  is  capable  of  being  elevated  at 
right  angles  with  them  upon  any  sudden  excitement.  In  this  state, 
to  an  observer  placed  in  front  of  the  bird,  the  middle  feathers  of 
the  crest  are  rarely  visible,  on  account  of  their  being  inserted  much 
lower  down  than  the  lateral  ones ;  while  the  latter,  converging  on 
either  side,  form,  as  it  were,  two  lax  ear-like  processes.  Below  the 
crest,  the  whole  of  the  back  and  wings,  together  with  a  broad  collar 
round  the  fore  part  of  the  neck,  black,  each  of  the  feathers  of  the 
back  terminating  in  a  narrow  transverse  somewhat  lighter  streak. 
Under  surface,  from  the  breast  backwards,  pure  white ;  plumage  of 
the  legs  white  with  blackish  transverse  bars.  Tail  with  four 
transverse  black  bands,  of  about  equal  breadth  with  the  four 
alternating  whitish  or  ash-coloured  spaces;  the  tip  light  ash. 
(Bennett). 

Immature  Bird. — Upper  parts  mottled  with  brown,  gray,  and 
whitish  ;  cheeKS,  occiput,  throat,  and  under  parts,  light  gray,  with  a 
few  black  feathers  in  front  of  the  neck,  and  some  large  irregular 
black  spots  on  each  side  of  the  lower  surface  of  the  tail-feathers  on  a 
light  ash-coloured  ground.  {Falco  imperialis,  Shaw ;  Vieillot,  young 
female  ?).  Back  and  wings  grayish  fawn-colour,  irregularly  marbled 
and  spotted  with  black ;  collar  ashy-fawn,  more  or  less  spotted  with 
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black ;  bars  crossing  the  legs  fewer  and  more  irregular ;  all  the  lower 
parts  whitish-fawn  sprinkled  with  darker  spots ;  upper  surface  of 
tail  ash-coloured,  with  small  blackish  spots ;  patches  of  black  mark 
the  places  of  the  future  bands,  which  gradually  increase  at  each 
change  ;  under  surface  whitish,  dotted  with  fawn.  (Temminck.) 

Bird  farther  advanced. — Collar,  crest,  back,  and  wing-coverts, 
almost  uniformly  gray ;  quill-feathers  of  the  wings  black ;  under 
surface  of  body  dirty  white ;  each  of  the  tail-feathers  marked  beneath 
by  four  large  black  patches  erossing  its  shaft  and  occupying  about 
half  its  width.  (Bennett.) 

Upper  mandible  very  thick  at  the  base,  straight  for  some  distance, 
and  suddenly  curving  downwards  with  a  strong  arch  towards  the 
sharp  point  ;  lower  mandible  straight,  short,  and  blunt ;  nostrils 
transverse  and  oval ;  wings  when  closed  not  reaching  beyond  the 
middle  of  the  tail,  which  is  rounded  at  the  extremity  ;  legs  feathered 
on  the  upper  part  of  their  anterior  surface  only,  the  rest  naked  and 
reticulated ;  talons  extremely  strong,  internal  and  posterior  ones 
very  long.  Mr.  Bennett  observes  that  in  some  of  these  characters, 
as  for  instance  the  nakedness  of  the  legs,  the  Harpy  approaches  the 
Sea-Eagles ;  but  it  differs  from  them  in  many  essential  points,  and  in 
none  more  remarkably  than  in  the  shortness  of  its  wings,  and  the 
robustness  of  its  legs  and  talons ;  the  former  character  rendering  it, 
like  the  short-winged  hawks,  more  adapted  for  preying  near  the 
surface  of  the  ground  on  gallinaceous  birds  and  quadrupeds,  and 
the  latter  enabling  it  to  carry  off  a  prey  of  much  greater  magnitude. 


The  Harpy  is  stated  to  be  a  solitary  bird,  frequenting  the  thickest 
forests,  where  it  feeds  upon  the  sloths ;  it  also  preys  on  fawns  and 
other  young  quadrupeds.  Sonnini  observed  it  sitting  motionless  and 
uttering  no  cry,  on  a  high  tree  on  the  banks  of  the  Orapu.  Hernandez 
does  not  seem  inclined  to  detract  from  the  powers  of  the  bird,  for 
he  says  that  it  will  attack  the  most  fierce  beasts,  and  even  man 
himself ;  and  he  further  states  that  it  may  be  trained  like  a  hawk  to 
pursue  game.  Linnajus  gives  the  bird  credit  for  strength  sufficient 
to  split  a  man's  skull  with  a  single  blow  (unico  ictu).  These  accounts 
of  its  prowess  must  be  taken  with  some  grains  of  allowance,  but  that 
the  bird  is  very  powerful  is  without  doubt.  Jacquin's  specimen  was 
found  dead  in  the  ship  that  was  conveying  it  to  Europe,  and  its  death 
was  with  some  probability  attributed  to  the  sailors,  whose  monkeys 
the  eagle  had  destroyed.  When  these  animals  gambolled  too  near 
its  cage  they  were  seized  by  its  talons  and  devoured  with  almost  all 
their  bones,  but  not  their  skin,  which  the  bird  invariably  stripped 
off.  One  Harpy  which  was  obtained  by  Mr.  Hesketh,  consul  at 
Maranham,  near  the  mouth  of  the  river  Amazonas,  and  brought  to 
England  by  Colonel  Sabine,  is  said  to  have  destroyed  and  eaten  a 
King  of  the  Vultures  (Sarcoramphus  Papa)  while  on  its  passage  to 
England.  After  its  arrival  a  cat  was  put  into  its  cage,  and  t'he  eagle, 
with  one  blow  of  its  immense  foot,  broke  its  back 
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It  inhabits  Mexico  (Hernandez,  Linntcus,  and  others);  the  neigh- 
bourhood of  the  river  Magdalena,  in  New  Granada  (Jacquin) ; 
Caracas  (Madrid  specimen) ;  Guyana  (Sonnini). 

Morphnus  (Guvier.)— Beak  convex  above  ;  nostrils  elliptical ;  tarsi 
elevated,  rather  slender;  acrotarsia  scutellated;  toes  rather  short- 
claws  acute. 

Mr.  Vigors  observes,  that  this  genus  differs  from  Ilarpyia  in  its 
more  slender,  lengthened,  and  scutellated  tarsi,  and  the  comparative 
weakness  of  its  toes.  It  is  separated  into  two  sections,  as  the  tarsi 
are  plumed  or  otherwise ;  among  the  former  M.  Cuvier  arranges 
Falco  occipitalis,  F.  ornatvs,  and  F.  albescens  of  Daudin,and  F.maculosa 
of  Vieillot;  among  the  latter,  F.  Guianensis  of  Daudin,  and  F. 
Urubitinga  of  Gmelin.  Spizaetus  of  Vieillot  corresponds  with  this 
group. 

a.  Tarsi  naked. 

M.  Urubitinga,  Falco  Urubitinga  of  Gmelin,  Aquila  Brasiliensis  of 
Brisson,  Brasiliau  Eagle  of  Latham,  Urubitinga  of  Marcgrave, 
Willughby,  Ray,  and  others.  The  following  is  Willughby's :— This 
bird  is  like  an  eagle,  of  the  bigness  of  a  goose  of  six  months  old.  It 
has  a  thick  hooked  black  beak  ;  a  yellowish  skin  (cere)  about  the 
nostrils;  great  sparkling  aquiline  eyes;  a  great  head;  yellow  legs 
and  feet ;  four  toes  in  each  foot,  disposed  after  the  usual  manner ; 
crooked,  long,  black  talons;  large  wings;  a  broad  tail.  It  is  all 
over  covered  with  dusky  and  blackish  feathers;  yet  the  wings  are 
waved  with  ash-colour.  The  tail  is  nine  inches  long,  white  for  six, 
the  end  for  three  inches  being  black ;'  howbeit  in  the  very  tip  there 
is  again  a  little  white. 


Head  and  foot  of  Brasilian  Eagle  {Morphnus  Urubitinga). 

Young  of  the  Year.— Blackish-yellow  below ;  the  centre  of  each 
feather  marked  with  blackish-brown  tear-like  spots;   throat  and 
cheeks  with  brown  stria;  on  a  whitish  ground.    Locality,  Brazil  and 
Guyana,  where  it  is  said  to  seek  its  prey  on  inundated  places. 
b.  Tarsi  feathered. 

M.  occipitalis,  Falco  occipitalis  of  Daudin,  L'Aigle  Autour  Noir 
Huppe"  d' Afrique,  and  Huppart.  It  is  the  size  of  a  crow ;  black, 
with  a  long  crest  or  tuft  dependant  from  the  occiput;  tarsi,  edge 
of  the  wing,  and  bands  on  the  tail,  whitish.  It  is  a  native  of 
Africa. 

Cymindis  (Cuvier).— Beak  convex  above ;  nostrils  nearly  closed, 
rimiform  ;  tarsi  short,  semipalmated. 

Distinguished  by  their  short,  half-plumed,  and  reticulated  tarsi, 
and  more  particularly  by  their  nostrils  being  nearly  closed,  and 
bearing  the  appearance  of  a  narrow  slit  or  channel. 

a.  Acrotarsia  scutellated. 
C.  hamafus,  Falco  haraatus  of  Illiger. 
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Head  and  foot  of  Cymindis  hamatus. 

Young  of  the  Year.  —  Plumage  sombre  brown,  each  feather 
bordered  and  blotched  with  red;  summit  of  the  head  and  cheeks 
marked  with  yellowish  elongated  spots ;  a  yellowish  band  below  the 
eyes ;  front  of  the  neck  whitish.    It  is  a  native  of  Brazil. 

b.  Acrotarsia  reticulated. 

C.  Cayenncnsis,  Falco  Cayenncnsis  of  Gmelin,  Petit  Autour  de 
Cayenne. 

Summit  of  the  hcr.d  ash  coloured  ;  back  (mante.au)  brown,  barred 
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with  deeper  brown ;  belly  white ;  tail  gray,  barred  with  white 
beneath  ;  feet  ash-coloured    It  is  a  native  of  Cayenne. 


Head  and  foot  of  Cymindis  Cayennensis. 

Asturina  (Vieillot). — Beak  convex  above;  nostrils  lunulate;  tarsi 
short,  somewhat  slender ;  claws  long,  very  acute. 

A.  cinerea.  Bluish  ash-colour;  whitish  bands  on  the  under  part 
of  the  body ;  tail  traversed  by  two  black  stripes,  white  at  the  point  j 
beak  blue  below  ;  cere  blue ;  feet  yellow.    It  is  a  native  of  Guyana. 


Head  and  foot  cf  Asturina  cinerea. 


Mr.  "Vigors  observes,  that  it  is  among  these  Short-Winged  Eagles 
that  the  greatest  difficulty  prevails  in  deciding  on  their  immediate 
affinities.  Being  for  the  most  part  extra-European,  and  not  within 
the  reach  of  general  examination,  their  manners  also  being  but 


little  noted,  and  the  characters  on  which  we  depend  for  forming  our 
decision  respecting  their  affinities  being  for  the  most  part  passed 
over  in  the  descriptions  given  of  them,  it  is  only  by  conjecture  that 
we  can  assign  them  a  place  in  the  general  arrangement.  Of  this 
nature,  he  remarks,  is  the  genus  last  described.  The  same  difficulty, 
he  adds,  extends  to  several  other  described  species  of  the  Falconidix, 
which  appear  to  him  to  belong  to  the  group  of  Short-Winged  Eagles, 
although  they  have  been  assigned  a  different  locality  by  the  authors 
who  have  described  them.  Among  these  is  the  Falco  Bacha  of 
Daudin,  which  has  been  generally  ranked  with  the  Buzzards.  Its 
short  wings  and  lengthened  bill  however  seem,  according  to  Mr. 
Vigors,  to  bring  it  among  the  present  group  of  the  Eagles ;  and  its 
habits,  as  described  to  him  by  Dr.  Horsfield,  who  had  an  opportunity 
of  closely  observing  them  in  the  Island  of  Java,  where  the  birds 
are  by  no  means  uncommon,  do  not  in  any  respect  correspond  with 
the  Buzzard  tribe.  Mr.  Vigors  would  place  it,  together  with  F. 
albidus  of  Cuvier,  near  those  species  of  the  genus  Cymindis  which 
are  distinguished  by  the  reticulated  acrotarsia,  if  not  in  that  genus 
itself.  He  has  indeed  some  doubts  whether  most  of  the  Short- Winged 
Falconidce  at  present  placed  among  the  Buzzards,  such  as  F.  buson 
and  F.  tachiro  of  Daudin,  F.  pwcilonotus  of  Cuvier,  &C,  may  not  be 
more  properly  removed  to  a  situation  between  the  Short-Winged 
Eagles  and  the  Hawks,  with  both  of  which  they  seem  to  have  a 
considerable  affinity.  There  is,  continues  Mr.  Vigors,  another  group 
which  also  appears  allied  to  the  present,  distinguished  by  a  rather 
feeble  and  elongated  bill,  short  wings,  and  slender  lengthened  tarsi, 
feathered  to  the  toes.  It  includes  F.  limnceetus  of  Horsfield  ('  Zool. 
Res.,'  No.  6),  F.  niveus  of  Temminck  (PI.  Col.  127),  and  F.  atricapdius 
of  Cuvier  (PI.  Col.  79).  These  appear  to  be  strongly  allied,  in  the 
opinion  of  Mr.  Vigors,  if  not  to  appertain,  to  the  before-mentioned 
genus  Morphnus.  F.  tyrannus  of  Prince  Maximilian  (PI.  Col.  73) 
bears  also,  Mr.  Vigors  thinks,  a  strong  similitude  to  the  same  group, 
though  partially  differing  in  external  characters. 

2nd  Sub-Family  Accipitrina  (Hawks). 
Beak  short,  hooked  from  the  base;  wings  short,  fourth  quill  lon_e  t. 


Head  and  foot  of  Dadahon  cachmnans. 


"  The  short  wings  of  the  last  groups,"  writes  Mr.  Vigors,  "  lead 
us  to  the  present  division  of  Hawks,  all  of  which,  a  considerably 
extensive  tribe,  are  characterised  by  their  wings  extending  no 
further  than  two-thirds  of  the  extent  of  their  tail.  The  fourth  quill- 
feather  is  the  longest,  the  first,  second,  and  third  gradually  exceeding 
each  other  in  length.  In  this  division  we  may  observe  that  the 
upper  mandible,  though  not  furnished  with  distinct  teeth  like  the 
True  Falcons,  has  the  festoon  or  prominence  that  generally  supplies 
its  place  more  strong  and  angular  than  is  usual  amongf  these  tribes. 
In  some  of  the  Accipitres  this  is  particularly  distinguishable.  The 
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sub-family  we  have  just  quitted  includes  all  the  birds  of  the  present 
family  in  which  the  beak  is  straight  at  the  base,  and  hooked  only  at 
the  apex.  We  now  enter  upon  the  first  of  those  groups  where  the 
bill  is  curved  from  the  base,  a  character  that  extends  through  the 
remainder  of  the  Falconidce.  It  may  be  observed,  that  this 
character,  which  thus  separates  the  family  into  two  departments, 
was  equally  noticed  as  a  mark  of  distinction  between  the  species 
known  to  the  ancients.  Pliny,  apparently  referring  to  it  as  a  line 
of  demarcation  between  them,  divides  the  group  into  his  two  depart- 
ments of  Aquilce  and  Accipitres.  It  is  from  adopting  the  same  views 
respecting  the  family,  that  M.  Brisson  instituted  his  two  leading 
divisions,  to  which  he  assigned  corresponding  denominations." 

Dcedalion  (Savigny). — Beak  short  ;  tarsi  moderate ;  acrotarsia 
reticulated.  Type,  Falco  cachinnans  of  Linnaeus,  and  F.  melanops  of 
Latham. 

Mr.  Vigors  adopts  the  name  which  was  conferred  by  M.  Savigny  on 
the  whole  of  the  sub-family,  for  the  present  division  of  it. 

D.  melanops.  Adult  male — white,  flamed  with  black  on  the  neck 
and  breast ;  back,  wings,  and  tail,  deep  black,  the  last  with  a  white 
stripe,  and  terminated  with  white ;  there  are  dots  of  the  same  colour 
on  the  coverts  of  the  wings  ;  cere  and  tarsi  reddish.  It  is  a  native  of 
Guyana.    We  have  illustrated  the  form  by  Dcedalion  cachinnans. 

Astur  (Bechsteiu). — Beak  short;  nostrils  suboval;  tarsi  moderate  ; 
acrotarsia  scutellated. 

Mr.  Vigors  observes  that  Astur  is  a  title  which  has  been  applied  to 
the  whole  group,  but  which  may  be  confined  to  those  whose  tarsi, 
moderate  in  length,  have  their  acrotarsia  scutellated  or  covered  with 
broad  and  even  scales.  He  considers  our  European  species,  Falco 
palumbarius  of  Linnaeus,  as  the  type  ;  to  which  may  be  added  F.  Nova 
Hollandke  of  Latham,  and  a  considerable  number  of  corresponding 
species  from  every  quarter  of  the  globe. 

A.  palumbarius.  This  is  the  Autour  and  Atour  of  the  French; 
A  store  (Ziuan.)  and  Girifalco  (Bonaparte),  Sparviere  da  Columbe,  and 
Sparviere  Terzuolo,  of  the  Italians ;  Grosser  Gepfeilter-Falck  and 
Hunerhabicht  of  the  Germans ;  Goshawk  of  the  English,  and  Hebog 
Marthin  of  the  Welsh. 

A  full-grown  female  measures  from  23  to  24  inches  in  length;  the 
males  one-fourth,  and  sometimes  one-third  less ;  but  when  adult,  the 
plumage  is  nearly  similar.  The  beak  is  horn-colour  or  bluish- 
black  ;  the  cere  and  irides  yellow  ;  the  top  of  the  head,  the  whole  of 
the  back,  upper  surface  of  the  wings,  and  tail-feathers,  dark  grayish- 
brown  ;  in  females  the  colour  inclines  to  clove-brown ;  the  upper 
surface  of  the  tail-feathers  barred  with  darker  brown  ;  a  band  passing 
over  the  lore,  eyes,  cheeks,  and  ear-coverts;  the  nape  of  the  neck, 
throat,  breast,  belly,  and  thighs,  nearly  white,  with  spots,  transverse 
bars,  and  undulating  lines  of  dull  black ;  under  tail-coverts  white  ; 
lore,  cheeks,  and  ear-coverts,  grayish-brown,  forming  an  elongated 
dark  patch  on  the  side  of  the  head ;  the  legs  and  toes  yellow ;  the 
claws  black. 

Young  birds  have  the  beak,  cere,  and  eyes,  nearly  similar  to  those 
of  the  old  birds ;  the  top  of  the  head,  nape,  and  ear-coverts,  ferruginous 
white,  each  feather  darker  in  the  middle ;  back,  wings,  and  upper 
tail-coverts,  brown,  margined  with  buff;  upper  surface  of  the  tail- 
feathers  with  five  bands  of  dark  brown  and  four  bands  of  lighter 
brown,  the  ends  of  all  the  feathers  white  ;  wing-primaries  dark  brown, 
barred  with  two  shades  of  brown  on  the  inner  webs :  the  chin,  throat, 
breast,  and  belly,  grayish -white,  each  feather  with  a  central  elongated 
patch  of  dark  brown ;  thighs  and  under  tail-coverts  with  a  dark 
brown  longitudinal  streak  instead  of  a  brown  patch ;  under  surface 
of  the  wings  grayish-white,  with  transverse  dusky  bars  ;  under  surface 
of  the  tail-feathers  grayish-white,  with  five  darker  grayish-brown 
transverse  bars,  the  tips  of  all  the  feathers  white ;  legs  and  toes 
yellow-brown  ;  the  claws  black ;  those  of  the  inner  toe  considerably 
larger  than  those  of  the  outer.  (Yarrell.) 

This  bird  flies  low,  and  pursues  its  prey  in  a  line  after  it,  or  in  the 
manner  called  '  raking,'  by  falconers.  If  the  game  takes  refuge  it  will 
sit  patiently  on  a  tree  or  stone  till  it  moves,  or  till  some  other  prey 
is  accessible.  Food — hares,  rabbits,  pigeons,  pheasants,  grouse,  and 
partridges.  The  female  was  generally  flown  by  falconers  at  fur,  and 
the  male  at  feather ;  but  the  female  was  also  trained  to  take  the  larger 
winged  game,  the  male  being  principally  flown  at  partridges. 
Turbervile  says,  "You  shal  not  neede  to  shew  any  other  game  to  a 
goshawke  for  her  first  entring  than  a  partridge,  because  in  learning  to 
flee  the  partridge  they  prove  most  excellent ;  and  the  first  yeare  you 
shall  doe  best  to  flee  them  to  the  field,  and  not  to  the  covert,  for  so 
will  they  learne  to  hold  out  (and  not  to  turne  tayle)  in  the  middest 
of  their  flight ;  and  when  they  be  mewed  hawkes,  you  may  make 
them  doe  what  you  will ;  and  understand  you,  that  you  shall  not 
neede  to  take  such  pain,  nor  to  use  such  art  in  making  of  a  goshawke 
which  is  taken  a  brancher  as  with  a  Nyasse,  for  she  will  alwayes 
know  of  her  selfe  what  to  doe."  ('  The  Book  of  Falconrie.')  Nest,  on 
a  high  tree  in  the  outskirts  of  the  forest ;  rarely  found  in  the  interior, 
except  in  those  parts  which  are  open  and  free  from  timber.  Eggs 
three  or  four,  freqiiently  hatched  in  the  middle  of  May.  (Hewitson, 
ex  relatione  Hoy.)  Mr.  Yarrell  says  that  the  eggs  are  rai-e,  and  that 
the  few  which  he  has  seen  were  uniform  in  size  and  colour,  2j|ths  inches 
in  length  by  l'ith  inch  in  breadth,  of  a  pale  bluish-white,  without 
any  spots  or  streaks. 


It  is  found  in  Denmark,  Norway,  Sweden,  Siberia,  Russia,  and 
Chinese  Tartary.  (Muller,  Linnaeus,  Pennant.)  Very  common  in 
France,  Germany,  Russia,  and  Switzerland ;  more  rare  in  Holland. 
(Temminck.)  Rare  in  the  south  of  England.  Mr.  Yarrell  says,  "  The 
few  that  are  used  for  hawking  are  obtained  from  the  Continent. 
Colonel  Thornton,  who  kept  them  constantly  in  Yorkshire,  procured 
some  of  his  specimens  from  Scotland.  Dr.  Moore,  in  his  '  Catalogue 
of  the  Birds  of  Devonshire,'  says  that  it  is  found  occasionally  on 
Dartmoor,  but  I  can  find  no  record  of  its  appearance  farther  west  in 
England,  nor  any  notice  of  it  in  Ireland.  A  fine  adult  male  was 
trapped  by  a  gamekeeper  in  Suffolk  in  March,  1833 ;  and  Mr. 
Doubleday  of  Epping  has  sent  me  word  that  he  received  a  young 
bird  from  Norfolk  in  the  spring  of  the  same  year.  Mr.  Selby  mentions 
that  he  had  never  seen  a  recent  specimen  south  of  the  Tweed,  but 
states  that  it  is  known  to  breed  in  the  forest  of  Rothiemurcus,  and  on 
the  wooded  banks  of  the  Dee.  Mr.  Low  says  that  this  species  is 
pretty  frequent  in  Orkney ;  but  as  he  speaks  of  it  in  connection  with 
sea-beaten  rocks  without  shelter  or  woods,  is  there  not  reason  to 
suspect  that  Mr.  Low  was  mistaken,  and  that  the  birds  he  saw  were 
Peregrine  Falcons  ? — the  more  so,  as  several  visitors  to  these  northern 
islands  have  observed  peregrines,  but  no  goshawks."  ('  British  Birds.') 
Prince  C.  L.  Bonaparte  has  noted  the  goshawk  as  not  common  in  the 
neighbourhood  of  Rome,  and  as  rare  in  that  of  Philadelphia.  Sir 
John  Richardson  ('  Fauna  Boreali-Americana')  describes  one  shot  in 
company  with  the  female  at  the  nest  on  the  plains  of  the  Saskatchewan, 
and  states  that  another  specimen  was  killed  in  the  woody  country 
three  or  four  degrees  of  latitude  farther  north  than  the  preceding. 
He  records  another  killed  near  Jasper's  House,  on  the  Rocky  Moun- 
tains, and  a  fourth  killed  at  York  Factory,  supposed  to  be  a  young 
bird  of  the  season  (the  specimen  noticed  by  Mr.  Sabine  in  'Franklin's 
Journey'). 


Goshawk  (Astur  palumbarius). 

The  Falcon-Gentil  is  supposed  to  be  the  female  and  young  of 
this  species,  which  is  the  Ash-Coloured  or  Black-Capped  Hawk  of 
Wilson. 

Colonel  Sykes  describes  an  Astur  (A.  hyder)  among  his  birds  of  the 
Dukhun  (Deccan),  and  there  are  specimens  of  A.  musicus  and  A. 
melanoleucus  in  the  South  African  Museum. 

Accipiter  (of  Ray,  Brisson,  and  authors). — Beak  short;  nostrils 
suboval ;  tarsi  elongated,  smooth ;  acrotarsia  scutellated,  the  suture 
scarcely  to  be  discerned.  Type,  the  Common  Sparrowhawk 
Accipiter  fringillarius  of  Ray  :  to  which,  says  Mr.  Vigors,  may  be 
added  many  corresponding  species  which  do  not  seem  to  have  any 
limits  to  their  geographical  distribution. 

A.  fringillarius,  the  Sparrowhawk,  is  L'Epervier  of  the  French ; 
Falco  Palombino  and  Sparviere  da  Fringuelli  of  the  Italians ;  Die 
Sperber  of  the  Germans  ;  Sparfhoek  of  the  '  Fauna  Suecica ;'  Falco 
Nisus  of  Linnaeus ;  Gwepia  of  the  Welsh. 

Adult  Male. — About  12  inches  in  length  ;  beak  blue,  lightest  at  the 
base  ;  cere  greenish-yellow;  the  irides  yellow  ;  top  of  the  head,  nape 
of  the  neck,  back,  wings,  and  wing-coverts,  rich  dark-brown — in  very 
old  males  with  a  tinge  of  bluish-gray ;  tail-feathers  grayish-brown, 
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with  three  conspicuous  transverse  bands  of  dark  brown  ;  cbin,  cheeks, 
throat,  breast,  belly,  thighs,  and  under  tail-coverts,  rufous,  with 
numerous  transverse  bars  of  darker  rufous  brown  ;  le^s  and  toes  long, 
slender,  and  yellow ;  the  claws  curved,  sharp,  and  black. 

Female. — Generally  3  inches  longer  than  the  male  ;  beak  bluish 
horn-colour ;  cere  yellowish,  the  irides  yellow ;  top  of  the  head, 
upper  part  of  the  neck,  back,  wings,  and  tail-coverts,  brown — the 
base  of  many  of  the  feathers  white,  which,  extending  beyond  the 
edge  of  the  feather  immediately  above  it,  causes  a  white  spot  or 
mark ;  primaries  and  tail-feathers  light  brown,  barred  transversely 
with  darker  brown ;  under  surface  of  the  neck,  body,  wing-coverts, 
and  thighs,  grayish-white,  barred  transversely  with  brown ;  under 
surface  of  the  wing  and  tail-feathers  of  the  same  colour,  but  the  light 
and  dark  bars  much  broader ;  the  first  six  wing-primaries  emarginated  ; 
the  fourth  and  fifth  quill-feathers  equal  and  the  longest,  the  first  quill- 
feather  the  shortest ;  legs  and  toes  yellow  ;  claws  long,  curved,  sharp, 
and  black. 

Young  Male. — Resembles  the  female ;  but  the  brown  feathers  of 
the  back  and  the  wing-coverts  are  edged  with  reddish-brown ;  feathers 
of  the  tail  reddish-brown,  particularly  toward  the  base,  with  three 
conspicuous  dark-brown  transverse  bands.  In  other  particulars  like 
the  female :  both  have  a  collar  formed  by  a  mixture  of  white  and 
brown,  which  extends  from  the  sides  of  the  neck  to  the  nape. 
(Yarrell.) 

The  Sparrowhawk  haunts  wooded  districts.  It  is  the  great  enemy 
of  small  quadrupeds  and  birds,  and  is  often  very  destructive  to 
young  chicks  in  poultry-yards  in  the  breeding  season.  Used  in 
falconry  it  is  the  best  of  all  hawks  for  landrails.  (Sebright.)  "  The 
Sparrowhawk  generally  takes  possession  of  some  old  or  deserted  nest 
in  a  tree,  most  frequently  that  of  the  crow,  in  which  the  female 
deposits  four  or  five  eggs,  each  about  1  inch  7  lines  long  by  1  inch 
4  lines  broad,  of  a  pale  bluish-white,  blotched  and  spotted  with  dark 
brown.  The  young  are  covered  with  a  delicate  and  pure  white  down, 
and  are  abundantly  supplied  with  food.  Mr.  Selby  mentions  having 
found  a  nest  of  five  young  sparrowhawks,  which  contained  besides, 
a  lapwing,  two  blackbirds,  one  thrush,  and  two  green-linnets,  recently 
killed,  and  partly  divested  of  their  feathers."  (Yarrell.) 

It  is  spread  throughout  Europe,  Japan  (Temmiuck),  Smyrna  (Mr. 
Strickland),  Denmark,  Sweden,  Norway,  Russia,  and  thence  south- 
ward over  the  European  continent  to  Spain  and  Italy.  Common 
in  most  of  the  counties  of  England,  and  has  been  observed  in  the 
west  and  north  of  Ireland ;  occurs  also  in  Scotland  and  its 
northern  islands.  (Yarrell.)  Very  common,  migratory,  near  Rome. 
(Bonaparte.) 


Head  and  foot  of  Sparrowhawk  (Accipiler  fringillarius). 

The  form  is  widely  spread.  Colonel  Sykes  records  Accipitei 
Dukhunensis  (resembling  A.  fringillarius,  but  differing  in  certair 
points),  and  A.  Bussumieri  among  the  birds  of  the  Dukhun  (Deccan) 
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In  the  South  African  Museum  will  be  found  Accipiler  polyzonus,  A. 
polyzonoidcs,  A.  ni'jer,  A.  Gabar,  A.  Tachiro,  A.  minulus,  and  A. 
rufiventris. 

Mr.  Vigors  remarks  that  there  are  some  species  which  seem  to  be 
allied  to  this  sub-family  and  to  be  intermediate  between  it  and  the 
succeeding  sub-family  of  Falcon3,  which,  from  some  peculiarities  of 
character,  cannot  well  be  appended  to  any  established  genus.  They 
possess,  he  observes,  a  shortness  of  wing  which  would  incline  us  to 
refer  them  to  some  of  the  present  groups  :  but  their  upper  mandible, 
strongly  and  doubly  dentated,  presents  a  character  that  will  not  admit 
of  their  being  included  in  any  of  the  foregoing  genera,  in  which  the 
mandibles  are  entire,  or  where  the  place  of  the  tooth  is  supplied  by 
a  rounded  prominence.  These  species  Mr.  Vigors  would  have  wished 
to  arrange  in  one  genus ;  but  they  are  found  to  differ  in  essential 
points  which  bring  them  respectively  within  the  pale  of  the  two 
conterminous  sub-families  now  under  consideration  ;  and  he  feels 
obliged,  for  the  sake  of  perspicuity,  to  adopt  the  following  genus  of 
which  the  type  is  Falco  bidentatus  of  Latham. 

Hai-pagus,  Vigors  (Bidens  of  Spix). — Beak  short ;  upper  mandible 
strongly  bidentated,  lower  with  a  double  notch ;  tarsi  moderate ; 
acrotarsia  scutellated  ;  third  and  fourth  quills  longest,  equal. 

Mr.  Vigors  observes  that  the  essential  characteristic  of  this  group 
is  the  double  tooth  on  both  the  upper  and  lower  mandible.  The  wings, 
which  correspond  with  those  of  the  other  Hawks,  in  being  one-third 
shorter  than  the  tail,  have  the  third  and  fourth  quill-feathers,  which 
are  the  longest,  of  equal  length.  The  tarsi  are  of  moderate  length 
and  strength,  and  have  the  acrotarsia  scutellated  as  in  the  latta. 
groups  of  the  present  sub-family.  The  nostrils  are  of  a  semicirculai 
form  and  the  cere  is  naked. 

H.  bidentatus.  Length,  a  foot  and  some  lines  (French).  Slate- 
colour  above  ;  throat  white ;  breast  and  belly  red,  undulated  with 
yellowish  ;  lower  coverts  of  the  tail  white ;  tail  nearly  equal,  brownish 
barred  with  whitish.    It  is  a  native  of  Brazil  and  Guyana, 


Head  and  foot  of  Harpagus  bidentatut. 


Mr.  Vigors  remarks  that  Falco  Diodon  of  Temminck  is  to  be  referred 
to  this  genus. 

Gampsonyx  (Vigors). — Beak  short,  mandibles  entire  ;  nostrils 
rounded ;  wings  short,  second  quill  longest,  third  generally  equal  to 
the  second,  and  internal  web  of  the  first  and  second  strongly  notched 
near  the  apex ;  tail  moderate,  equal ;  feet  moderate ;  tarsi  reticu 
lated,  acrotarsia  feathered  below  the  knee  to  the  middle.  (Vigors.) 

"  The  genus  is  founded  on  a  small  and  beautiful  Hawk,"  writes  Mr. 
Vigors  in  '  The  Zoological  Journal,'  vol.  ii.,  "  which  has  been  kindly 
submitted  to  my  inspection  by  Mr.  Swainson,  one  of  the  fruits  of  that 
gentleman's  extensive  researches  in  Brazil.  This  bird  decidedly 
belongs  to  the  Accipitrine  sub-family  of  the  Falconida ;  but  it  is 
placed  at  that  remote  extremity  of  it,  where  the  species,  gradually 
approaching  the  Falcons,  partially  assume  some  of  their  leading 
characters.  It  possesses  the  bill  of  the  Hawks,  and  also  the  shortness 
of  wing  which  so  strongly  characterises  them ;  but  the  structure  of 
the  wing  itself  is  the  same  as  in  Falco,  the  second  quill-feather  being 
the  longest,  and  the  first  and  second  of  these  feathers  being  marked 
on  the  inner  web  by  an  abrupt  emargination  near  the  apex ;  while  the 
tarsi  also  display  the  character  of  the  same  group  in  having  the 
acrotarsia  reticulated.  The  bird  thus  exhibits  a  striking  modification 
of  form,  at  once  partaking  of  the  chief  of  the  respective  characters  of 
both  the  Hawks  and  Falcons ;  with  the  former  of  which  it  may  in 
addition  be  observed  that  it  agrees  in  its  general  form,  and  with  some 
of  the  latter,  particularly  the  beautiful  group  of  lerax  carulescens,  in 
its  colours,  and  in  the  general  distribution  of  them.  To  the  latter 
group  indeed  it -has  a  striking  resemblance,  and  might  perhaps  be 
referred  unconditionally  to  it,  could  we  pass  over  the  important 
character  of 'the  untoothed  bill." 

Q.  Sviaimonii.  Above  cineraceous-black,  white  beneath ;  front, 
cheeks,  sides  of  the  abdomen,  and  femoral  feathers,  orange  ;  a  black 
spot  on  each  side  of  the  breast.  Beak  black.  Feathers  of  the  back 
and  scapulars  ashy-black,  spotted  with  ferruginous.  Lower  Bide  and 
nuchal  collar  white,  sparingly  variegated  with  orange.  Primaries 
blackish,  internally  margined  with  white  at  the  apex ;  secondaries 
sparingly  sprinkled  with  ferruginous,  beneath  white.  Tail-feathers 
ashy-black  internally  (the  middle  excepted)  margined  with  white, 
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beneath  white.  Feet  yellow ;  claws  black.  Length  of  the  body  9? 
inches.  (Vigors.) 

It  is  a  native  of  Brazil.  Mr.  Vigors  says  that  the  following  manu- 
script note  was  appended  to  this  bird  in  Mr.  Swainson's  handwriting  : 
— "  The-ionly  individual  of  this  species  I  ever  met  with  was  shot  on 
the  table-laud,  about  ten  leagues  in  the  interior  of  Bahia,  in  a 
direction  west-south-west  from  the  bay  of  St.  Salvador.  It  was 
perched  on  the  trunk  of  a  withered  tree,  apparently  watching  some 
small  birds.    The  tarsi  are  bright  and  the  irides  hazel." 

3rd  Sub-Family,  Falconina  (Falcons). 
Beak  short,  hooked  from  the  base.    Wings  long.    Second  quill 
longest. 

Mr.  Vigors  observes  that  this,  closely  allied  to  Harpagus  by  the 
double  tooth  on  its  upper  mandible,  is  another  group  for  which  he 
proposes  the  name  of 

lerax  (Vigors). — Beak  short ;  upper  mandible  strongly  bidentated, 
lower  simply  notched  ;  tarsi  moderate  ;  acrotarsia  scutellated.  Wings 
short ;  second  quill  longest,  slightly  notched  near  the  apex. 


Bengal  Falcon  [Hicrax  carulescens). 


"  Whoever,"  writes  Mr.  Vigors,  "  has  seen  that  beautiful  species, 
the  smallest  of  its  race,  Falco  ccerulescens  of  Linnseus,  now  rendered 
familiar  to  us  by  the  accurate  and  splendid  illustrations  of  Dr. 
Horsfield,  will  at  once  acknowledge  its  separation  from  every  other 
established  genus  of  the  family.  Its  upper  mandible  is  strongly  and 
sharply  bidentated  as  in  Harpagus,  but  the  under  mandible  is  simply 
notched  as  in  the  true  Falcons.  Its  wings,  shorter  than  the  tail,  differ 
also  from  those  of  Harpagus  in  having  the  second  quill-feather  the 
longest,  thus  again  establishing  the  affinity  of  the  genus  to  the  Falcons. 
The  tarsi  are  moderate,  and  the  acrotarsia  scutellated  as  in  the  latter 
group  of  Hawks.  From  its  thus  possessing  characters  in  common  with 
both  sub-families  it  is  difficult  to  say  to  which  we  should  refer  it ; 
but  I  prefer  placing  it  in  its  present  situation  on  account  of  the 
length  of  the  second  quill-feather,  a  peculiarity  which  distinguishes 
the  true  Falcons,  and  gives  a  striking  character  to  their  flight.  Placed 
however  at  the  extremity  of  the  division,  it  preserves  its  affinity  with 
those  that  went  before." 

H.  ccerulescens  is,  according  to  Dr.  Horsfield,  the  Allap  or  Allap- 
allap  of  the  Javanese;  Falco  ccerulescens  of  Linnaeus  ;  F.  Bengalcnsis 
ofBrisson;  Falco  parvus  Indicus,  'Ger.  Orn.' ;  Little  Black  and  Orange 


Head  and  foot  of  Bengal  Falcon  (Bierax  caruletcms). 


Indian  Hawk  of  Edwards ;  and  the  Bengal  Falcon  of  Latham.  Entire 
length  6£  inches.  Upper  parts  bluish-black  and  glossy.  Throat, 
breast,  axilltC.  sides  of  the  neck,  forehead,  and  a  line  continued  from 


the  environs  of  the  bill  over  the  eye  and  along  the  neck,  white,  with 
a  ferruginous  tail.  Lower  part  of  the  breast,  abdomen,  vent,  and 
thighs,  ferruginous.  Hypochondria,  thighs  posteriorly,  and  a  broad 
patch  extending  from  the  eye  along  the  side  of  the  head,  black ;  the 
plumes  which  cover  the  thighs  behind  are  terminated  by  long  silky 
filaments  or  radii  which  are  struggling  and  pendulous,  and  by  their 
laxity  and  irregularity  afford  a  peculiar  character  to  the  bird. 
(Horsfield.)  The  natives  told  Dr.  Horsfield  that  this  small  but  robust 
bird  was  uncommonly  bold  in  the  pursuit  of  little  birds.  Several 
individuals  were  brought  to  him  from  the  range  of  the  southern  hills, 
which  are  covered  with  forests,  during  his  abode  at  Sm-akar±a.  He 
obtained  one  in  the  eastern  districts.  In  the  other  parts  of  the 
Island  of  Java  he  did  not  observe  it.  Bengal  is  also  given  as  its 
locality. 

Mr.  Vigors  ('ZooL  Proc.,'  1831)  describes  another  species,  lerax 
erythrogenys,  the  size  of  /.  ccerulescens,  from  the  neighbourhood  of 
Manilla. 

Falco. — Beak  short  ;  upper  mandible  strongly  toothed  ;  lower 
notched ;  acrotarsia  reticulated ;  second  quill  longest ;  first  and 
second  deeply  notched  internally  near  the  apex. 

This  genus,  which  includes,  as  Mr.  Vigors  observes,  the  greater 
portion  of  the  present  sub-family,  comprises  the  typical  species. 
"  The  upper  mandible  of  this  group,"  writes  that  zoologist,  "  is  armed 
with  a  strong  angular  tooth ;  the  lower  is  notched  near  the  extremity. 
The  nares  are  rounded.  The  wings  are  for  the  most  part  as  long  as 
the  tail,  the  second  quill-feathers  being  invariably  the  longest.  The 
first  and  second  quill-feathers  are  also  distinguished  by  an  abrupt 
emargination  on  the  inner  web  near  the  extremity.  In  some  species, 
as  in  F.  peregrinus,  the  emargination  of  the  second  quill-feather  is  not 
so  abrupt  as  in  others.  But  in  all  the  species  of  the  true  Falcons 
that  have  come  under  my  examination,  this  emargination  of  the  first 
quill-feather  at  least  is  strongly  apparent.  The  tarsi  are  moderate  in 
length  and  strength,  and  have  the  acrotarsia  reticulated.  Our 
European  species — F.  peregrinus,  Linn.;  F.  subbutej,  Linn.;  F. 
Jisalon,  Linn. ;  F.  rufipes,  Bechstein — are  readily  distinguished* as 
belonging  to  this  typical  genus.  Some  species  belonging  to  the 
group  have  the  wings  somewhat  shorter  than  the  tail,  which  in 
conjunction  ■with.  Iera.c  thus  evince  a  gradual  series  of  affinity  between 
the  short  and  long-winged  tribes.  Among  these  we  may  distinguish 
F.  tinnunculus,  Linn. ;  F.  rupicoh^  Daud. ;  with  some  corresponding 
species." 

F.  peregrinus,  the  Peregrine  Falcon,  is  Le  Faucon  Pelerin  of  the 
French ;  Sparviere  Pellegrino  and  Falco  Reale  of  the  Italians ; 
Wander  Falke  of  the  Germans ;  Apeste-Kicoo  (Little  Eagle)  of  the 
Cree  Indians;  Hebog  Tramor  and  Commin  of  the  Welsh. 


Peregjine  Falcon  (Falco  peregrinus). 


Adult. — Length  from  15  to  18  inches,  depending  on  the  sex  and 
age  of  the  bird.  Beak  blue,  approaching  to  black  at  the  point;  cere 
and  eyelids  yellow,  irides  dark  hazel-brown  ;  top  of  the  head,  back  of 
the  neck,  and  a  spot  below  the  eye,  nearly  black ;  baci  and  upper 
surface  bluish-slate  or  asli  colour,  becoming  lighter  at  every  succeed- 
ing moult,  the  males  usually  the  most  so ;  feathers  of  back,  wing- 
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coverts,  aud  tail,  barred  with  a  darker  tiut ;  primaries  brownish  black, 
inner  webs  barred  and  spotted  with  rufous  white  ;  front  of  neck  white, 
with  dark  longitudinal  lines ;  breast  rufou3  white,  with  dark-brown 
transverse  bars  ;  flanks,  under  tail-coverts,  and  under  surface  of  the 
tail-feathers,  barred  transversely  with  dark-brown  and  grayish-white  ; 
legs  and  toes  yellow,  claws  black. 

Young. — Head  and  upper  surface  of  body  and  wing-coverts  brownish- 
ash,  the  edge  of  each  feather  rufous;  the  dark  longitudinal  streaks  on 
the  white  under-side  of  the  body  more  conspicuous,  but,  gradually 
shortening  and  spreading  laterally,  they  ultimately  change  their 
direction,  and  become  transverse.  This  change  is  first  observed  on 
the  belly  and  flanks.  (Yarrell.) 

Temminck  considers  the  Lanier  (Lanner)  of  Buffon  the  perfect  state 
of  the  male  Peregrine.  He  also  adds  Falco  Barbaras  of  Latham  as 
one  of  its  synonyms. 

The  food  of  the  Peregrine  consists  of  land  and  water-fowl,  rabbits, 
young  hares,  &c.  It  was  highly  prized  in  falconry.  Turbervile,  in 
his  chapter  '  Of  the  Haggart  Falcon,  and  why  she  is  called  the  Pere- 
grine or  Haggart,'  gives  the  following  reasons  for  the  name  : — "  First, 
because  a  man  cannot  find,  nor  ever  yet  did  any  man,  Christian  or 
heathen,  find  their  eyrie  in  any  region  ;  so  as  it  may  wel  be  thought 
t  hat  for  that  occasion  they  have  atchieved  and  gotten  that  name  and 
terme  of  Peregrine  or  Haggart  Falcons,  as  if  a  man  would  call  them 
pilgrims  or  forainers.  The  second  cause  is,  because  these  falcons  do 
1  angle  and  wander  more  then  any  other  sort  of  falcons  are  wont  to 
doe,  seeking  out  more  strange  and  uncouth  countries,  which  indeed 
may  give  them  that  title  of  Haggart  and  Peregrine  Hawks  for  theyr 
excellency,  because  they  doe  seeke  so  many  strange  and  forraine  coasts, 
and  doe  rangle  so  farre  abroad.  The  third  and  last  cause,  I  doe  thiuke, 
may  be  their  beauty  and  excellency,  because  this  word  (Peregrino), 
or  Peregrine,  doth  many  times  import  an  honourable  and  choice  matter 
had  in  great  regard.  .  .  .  Wherefore  I  conclude  that  these  Haggart 
Falcons  are  not  of  Italie,  but  transported  and  brought  thither  from 
forraine  places,  as,  namely,  from  Alexandrie,  Ciprus,  and  Candie.  And 
yet  this  is  for  certaine,  that  in  Italie  there  are  taken  of  these  Haggart 
Falcons,  as  in  the  dominion  of  the  renowned  Duke  of  Ferrara  and  in 
the  countrie  near  Ravenna,  being  brought  thither  by  force  of  weather 
aud  wind.  And  by  that  means  there  are  none  of  those  Haggarts 
found  Eyesses,  but  they  are  al  either  soare  Hawks  or  mewed 
Haggarts." 

"  In  the  language  of  falconry,"  writes  Yarrell,  "  the  female  Pere- 
grine is  exclusively  called  the  Falcon,  and  on  account  of  her  greater 
size,  power,  and  courage,  is  usually  flown  at  herona  and  ducks ;  the 
male  Peregrine,  being  smaller,  sometimes  one-third  less  than  the 
female,  is  called  the  Tercel,  Tiercel,  and  Tiercelet,  and  is  more 
frequently  flown  at  partridges,  and  sometimes  at  magpies.  Young 
Peregrines  of  the  year,  on  account  of  the  red  tinge  of  their  plumage, 
are  called,  the  female  a  Red  Falcon  and  the  male  a  Red  Tiercel,  to 
distinguish  them  from  older  birds,  which  are  called  Haggart3  or 
Intermewed  Hawks.  The  Lanner  of  Pennant  is  a  young  female 
Peregrine,  at  which  age  it  bears  some  resemblance  to  the  true  Lanner, 
Falco  lanarius  of  .authors — a  true  Falcon  also,  but  much  more  rare 
than  the  Peregrine,  and  which  probably  has  never  been  killed  in  this 
country.  Mr.  Gould  says  he  was  unable  to  find  a  specimen  in  any 
collection  here,  either  public  or  private,  at  the  time  he  was  desirous 
of  figuring  this  species  in  his  '  Birds  of  Europe.'  The  true  Lanner  is 
only  found  in  the  south  and  south-eastern  parts  of  Europe.  The 
king  of  France,  Louis  XVI.,  had  Lanners  sent  annually  from  Malta ; 
but  they  were  brought  from  the  eastern  countries.  It  exceeds  the 
Peregrine  Falcon  in  size,  being  intermediate  between  that  and  the 
Gyr-Falcon ;  was  much  esteemed  for  flying  at  the  kite,  with  which 
the  Peregrine  is  hardly  able  to  contend."  The  name  of  Lanner  is 
confined  to  the  female  ;  the  male  is  called  a  Lanneret,  on  account  of 
his  smaller  size.  ('  British  Birds.')  It  makes  its  nest  on  high  rocks. 
In  Britain  Mr.  Yarrell  states  that  the  Peregrine  builds  on  various 
parts  of  the  coast,  more  frequently  in  Scotland  than  in  England. 
The  eggs  are  from  two  to  four  in  number,  about  2  inches  long  by 
1  inch  and  8  lines  in  breadth,  mottled  all  over  with  pale  reddish 
brown.  Mr.  Selby  notices  their  eyrie  at  St.  Abb's  Head.  It  was  from 
this  locality  that  the  late  Mr.  Baird  of  Newbyth  usually  obtained  his 
cast  of  Hawks,  for  each  of  which  he  gave  the  persons  who  undertook 
the  peril  of  climbing  the  rock  one  guinea.  Other  localities  for  the 
nest  in  Britain  are  the  cliffs  between  Freshwater  Gate  and  the  light- 
house near  the  Needles ;  Devonshire  and  Cornwall,  where  it  is  called 
Cliff-Hawk  ;  Holyhead  and  the  Great  Orme's  Head  (Yarrell) ;  rocky 
coast  of  Caernarvonshire  (Pennant) ;  rocky  situations  inland  and 
marine  in  Ireland  (Thompson  quoted  by  Yarrell) ;  Vale  of  Moffat  in 
Dumfriesshire ;  the  Bass  Rock  and  the  Isle  of  May  in  the  Forth  (Sir 
Wm.  Jardine).  It  is  also  found  in  all  the  mountainous  countries  of 
Europe,  particularly  on  rocks ;  very  rare  in  champaign  countries ; 
never  found  in  marshy  districts  ;  abundant  in  Germany  and  Fx-ance  ; 
Hufficiently  common  in  England  and  Holland ;  rare  in  Switzerland 
(Temminck) ;  Shetland  Isles,  where  it  breeds ;  Denmark,  Sweden, 
Norway,  Lapland,  and  Greenland  (Yarrell) ;  Uraliau  and  Siberian 
mountains  (Pennant).  Sir  John  Richardson,  who  describes  an  old 
male  from  Melville  Peninsula,  6S°  N.  lat.,  says  ('Fauna  Boreali- 
Americana') — "The  Peregrine  being  a  rare  bird  in  the  wooded 
districts  of  the  Fur  Countries  where  the  trading  posts  are  established, 


I  did  not  procure  a  specimen  on  the  late  expeditions ;  but  I  have 
frequently  seen  it  whilst  on  the  march  across  the  Barren  Grounds. 
Of  the  two  specimens  figured  by  Edwards,  one  was  from  Hudson's 
Bay  and  the  other  was  caught  off  the  entrance  of  Hudson's  Straits. 
Sir  W.  E.  Parry  likewise  brought  home  several  male  and  female  speci- 
mens from  Melville  Peninsula,  some  of  which  are  preserved  in  the 
British  Museum.  It  is  a  summer  visitor  of  the  northern  parts  of 
America,  and  frequents  the  coasts  of  Hudson's  Bay  and  the  Arctic 
Sea,  with  the  Barren  Grounds,  but  is  very  seldom  seen  in  the  interior. 
It  preys  habitually  on  the  long-tailed  ducks  (Anas  glacialis),  which 
breed  in  great  numbers  in  the  arctic  regions,  arriving  in  June  and 
departing  in  September.  Sir  W.  E.  Parry  observed  it,  in  his  second 
voyage,  following  flocks  of  the  snow-bunting  on  the  coast  of  Green- 
land, near  Cape  Farewell.  It  frequents  the  shores  of  New  Jersey  and 
Pennsylvania  in  the  winter,  and  is  celebrated  there  for  the  havoc  it 
makes  among  the  water-fowl.  Mr.  Ord  states  that  the  ducks  which 
are  struck  by  it  are  lacerated  from  the  neck  to  the  rump ;  it  gives 
the  blow  in  passing,  and  returns  to  pick  up  its  bird."  Port  Famine, 
Straits  of  Magalhaens  (Captain  King)  ;  Australia  (Vigors  and 
Horsfield) ;  Cape  of  Good  Hope  (Dr.  A.  Smith).  Prince  C.  L.  Bona- 
parte notes  it  as  rare  and  as  seen  only  in  winter  near  Rome,  and  as 
rare  and  casual  near  Philadelphia.  Dr.  Smith  ('  South  African 
Museum,'  No.  94)  says  that  the  bird  so  numbered,  though  it  does  not 
exhibit  exactly  the  plumage  of  the  Peregrine  Hawk  of  Europe,  yet 
approaches  it  so  closely  that  it  might  be  considered  as  attempting  too 
great  a  refinement  to  class  it  as  a  different  species. 

Mr.  Vigors  observes  that  Cuvier  has  separated  the  Falco  Islandicus 
of  Latham  from  the  rest  of  the  true  Falcons,  under  the  generic  title 
of  Hierofalco,  which  he  characterises  as  possessing  no  tooth  on  the 
upper  mandible,  but  a  rounded  prominence  in  the  centre,  and  in 
which  he  observes  that  the  wings  considerably  fall  short  of  the  tail  in 
length.  In  this  opinion  Mr.  Vigors  does  not  acquiesce.  He  cites 
examples  of  the  Jerfalcon  in  its  different  stages  of  growth,  and  in  none 
did  he  perceive  any  material  difference  between  its  bill  and  that  of 
the  true  Falcons.  He  adds  that  he  feels  much  hesitation  in  advancing 
the  above  opinion,  not  merely  on  account  of  the  known  accuracy  of 
Cuvier,  but  on  account  of  dome  facts  that  had  then  lately  come  to  his 
knowledge.  He  mentions  a  specimen  in  the  British  Museum,  in  which 
the  mandible  accords  exactly  with  Cuvier's  description — "  II  n'a 
qu'un  feston  comme  celui  des  ignobles."  In  several  specimens  from 
the  arctic  regions  however  in  the  same  collection,  he  found  the  tooth. 
After  referring  to  the  figures  quoted  by  Cuvier,  and  their  discrepan- 
cies, he  inquires  whether  it  may  not  be  possible  that  there  are  two 
species.  He  cannot  think  that  the  character  itself  is  variable,  or  that 
Cuvier  would  have  adopted  one  which  must  have  been  known  to  him 
as  such,  even  from  the  plates.  "  In  no  specimen  of  a  true  falcon," 
says  Mr.  Vigors,  "  have  I  seen  the  slightest  alteration  of  the  tooth, 
except  by  accident." 

Our  limits  will  not  permit  us  to  do  more  than  hint  at  the  other 
species  of  Falco.  F.  chicquera,  Himalaya  Mountains  (Gould),  Deccan 
(Sykes),  South  Africa  (Smith),  seems  to  be  the  nearest  in  typical 
points  to  the  Peregrine  Falcon.  The  following  species  of  Falco, 
besides  F.  peregrinus  and  F.  chicquera,  are  in  the  catalogue  of  the 
South  African  Museum  : — F.  biarmicus,  F.  rupicolus,  F.  rupicoloides, 
F.  subbuteo,  and  F.  Swainsonii, 

F.  tinnunculus,  the  Kestrel,  inhabits  Asia  and  Africa,  as  well  as 
Europe,  and  is  very  abundant  in  the  Dukhun  (Deccan).  (Sykes ; 
Abbott.) 

4th  Sub-Family,  Buteonina  (Buzzards). 

Beak  moderate,  hooked  from  the  base.    Tail  equal. 

The  sub-family  of  the  Buzzards  agrees,  in  the  opinion  of  Mr. 
Vigors,  with  the  last  in  the  length  of  the  wings,  and  the  bill  being 
bent  from  the  base  ;  and  differs  from  it  by  a  weaker  and  somewhat 
more  elongated  bill,  by  the  third  or  fourth  quill-feather  being  longest, 
and  more  particularly  by  the  absence  of  a  tooth  on  the  upper  man- 
dible. A  gradation  seems  however,  as  Mr.  Vigors  observes,  to  soften 
down  these  differences,  and  there  is  an  approximation  to  the  teeth  of 
the  Falcons  in  the  first  genus  of  the  sub-family. 

Ictinia  (Vieillot). — Beak  short ;  upper  mandible  subdentated, 
lower  notched  ;  tarsi  short  and  weak ;  acrotarsia  scutellated  ;  wings 
long,  third  quill  longest. 

Mr.  Vigors  states  that  this  genus  is  founded  upon  the  Milan  Cresse- 
rele  of  M.  Vieillot,  and  has  a  strong  and  short  bill,  the  upper  mandible 
of  which  is  somewhat  angularly  festooned,  and  the  under  distinctly 
notched.  The  nares  are  rounded  as  in  the  Falcons ;  the  tarsi  are 
rather  short,  and  feathered  below  the  knees,  and  the  acrotarsia  scutel- 
lated. The  wings  are  of  considerable  length,  extending  far  beyond 
the  tail ;  a  character  which  induced  M.  Vieillot  and  others  to  place 
the  bird  near  the  Kites.  Its  strong  affinity  however  to  the  last  sub- 
family, of  which  it  possesses  so  many  of  the  characteristics,  inclines 
Mr.  Vigors  to  assign  it  its  present  situation.  In  manners,  he  adds,  it 
seems  also  to  approach  the  Falcons ;  and  he  remarks  that  if  we  con- 
sider the  Mississippi  Kite  of  Wilson  to  belong  to  the  present  group  of 
Vieillot,  of  which  Mr.  Vigors  has  little  doubt,  we  must  attribute  to 
the  bird  before  us,  judging  from  the  interesting  description  in  the 
'American  Ornithology,'  much  of  those  spirited  and  geuex'ous  qualities 
which  we  admire  in  the  typical  groups  of  the  family. 
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/.  plumbea  (Falco  plumbcus  of  Latham).  Back  and  wings  slate-blue  ; 
head  and  belly  whitish,  spotted  with  brown.    Iris  fine  red. 

It  is  said  to  fly  to  a  great  height,  where  it  remains  a  long  time  poised 
or  stationary,  and  cleaves  the  air  with  rapidity  in  order  to  seize  the 
great  insects  which  are  its  prey,  independently  of  reptiles  and  birds. 
It  is  a  native  of  America. 


Head  and  foot  of  Ictinia  plitmbca. 


Circus  (of  Authors). — Beak  moderate  ;  nostrils  sub-oval  ;  tarsi 
elongated  acrotarsia  scutellated  ;  toes  generally  short ;  third  quill 
longest  ;  sides  of  the  head  furnished  with  a  circle  of  feathers  very 
like  the  capital  disc  of  the  Owls. 

"  This  genus,"  says  Mr.  Vigors,  "  exhibits  still  a  slight  approximation 
to  the  last  groups  in  the  structure  of  the  tipper  mandible,  which  has 
a  rounded  protuberance  towards  the  middle,  similar  to  that  of  the 
Hawks.  They  are  distinguished  from  the  rest  of  the  buzzards  by 
their  elevated  and  slender  tarsi,  which  are  covered  with  feathers  for 
some  space  below  the  knee,  and  of  which  the  acrotarsia  are  scutel- 
lated. The  nares  are  sub-oval  and  transverse  on  the  cere,  and  the 
third  quill-feathers  are  the  longest."  It  includes,  according  to  Mr. 
Vigors,  the  European  species  F.  ceruginosus  of  Aldrovandus,  and 
F.  pygargus  of  Linnseus,  to  which  he  says  may  be  added  F.  acoli 
and  F.  melanolcucos  of  Daudin,  together  with  some  newly-described 
species. 

C.  ceruainosus.  This  is  the  Harpaye,  Busard  Harpaye,  and  Busard 
de  Marais  of  the  French ;  Falco  Castagnolo  and  Falco  con  la  Testa 


Head  ana  foot  of  White-Headcd  Harpy  {Circus  amginosus). 

Bianca  (young  birds),  Falco  Albanella  con  il  Collare  (old),  of  the 
Italians ;  Schwartz-Brauner   Fisch-Geyer  mit  dem  gelben  Kopf, 
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Brauner  Rohr-Geyer,  Brandweihe,  Wasserweihe,  and  Sumpfweihe,  of 
the  Germans ;  Moor-Buzzard,  Marsh-Harrier,  Duck-Hawk,  Harpy, 
and  White-Headed  Harpy,  of  the  English ;  and  Bod  y  Gwerni  of  the 
Welsh. 

Adult  Male  (third  moult). — Beak  bluish-black,  with  a  slight  festoon 
on  the  cutting  edge  ;  cere  and  irides  yellow  ;  top  of  the  head,  cheeks, 
and  nape  of  the  neck,  yellowish-white,  tinged  with  rufous,  and  streaked 
with  dark  brown ;  back,  wing-coverts,  and  tertials,  dark  reddish-brown , 
with  lighter  margins ;  primaries  brownish-black  ;  secondaries  and  tail- 
feathers  ash-gray. 

After  the  third  Moult. — Wing-coverts  and  tertials  become,  in  addi- 
tion, partially  or  entirely  ash-gray ;  wing-primaries  slate-gray ;  chin 
and  throat  nearly  white  ;  breast  rufous,  streaked  longitudinally  with 
dark  brown  ;  belly,  thighs,  and  under  tail-coverts,  reddish-brown,  each 
feather  streaked  with  dark  brown  ;  legs  long,  slender,  and  yellow ; 
toes  yellow  ;  claws  sharp  and  black. 

Second  Year. — Head,  neck,  chin,  and  throat,  dull  yellow,  with  an 
occasional  patch  of  the  same  colour  on  the  carpus,  or  anterior  point 
of  the  wing.    (Bewick's  Figure.) 

Young  of  the  Year. — All 'the  plumage  chocolate-brown;  feathers 
tipped  with  lighter  reddish-brown ;  irides  darker  than  in  the  adult  ; 
legs  and  feet  as  in  old  birds ;  length  from  21  to  23  inches,  depending 
on  the  sex.  (Yarrell.) 

The  Moor-Buzzard,  when  in  pursuit  of  game,  flies  low,  and  will,  so 
to  speak,  beat  a  moor  or  other  piece  of  ground  with  the  regularity 
almost  of  a  well-trained  pointer.  Young  rabbits,  small  quadrupeds, 
birds,  especially  water-birds,  reptiles,  and  even  fish  are  its  prey. 
Sometimes  it  will  sit  on  the  look-out  on  a  stone  or  low  bush.  It 
builds  its  nest  generally  on  the  ground,  in  a  tuft  of  rushes  or  coarse 
grass  or  furze,  and  composed  of  rushes  or  rank  grass,  and  small  sticks. 
Latham  says  that  it  will  sometimes  build  its  nest  in  the  fork  of  a  large 
tree,  but  that  the  instance  is  rare.  Eggs,  three  or  four,  oval,  rather 
pointed  at  one  end,  2  inches  and  1  line  in  length,  by  1  inch  6  lines  in 
breadth.  (Yarrell.) 

It  is  found  in  Denmark,  Norway,  Sweden,  south  of  Russia,  Ger- 
many, France,  Holland,  Spain,  Italy,  and  Turkey ;  in  all  countries 
where  there  are  marshes ;  very  abundant  in  Holland ;  rare  in  the 
south,  migratory  in  the  autumn  (Temminck) ;  common  in.  the 
marshes  near  Rome,  but  only  young  birds,  and  migratory  (Bona- 
parte) ;  Trebizond  (Abbott) ;  Ganges,  between  Calcutta  and  Benares, 
&c.  (James  Franklin) ;  Europe,  India,  Africa  (Gould) ;  Smyrna 
(Strickland). 

The  Moor-Buzzard  may  be  seen  in  most  parts  of  England  and 
Wales  favourable  to  its  habits.  It  occurs  in  Scotland  and  the 
Hebrides,  and  Mr.  Thompson  notes  it  as  existing  in  several  counties 
of  Ireland  from  Cork  to  Antrim. 

Mr.  Vigors  observes  that  the  sub-family  of  Buzzards  is  that  which 
of  all  the  Fcdconidce  approaches  nearest  to  the  family  of  the  Owls 
(Strigidce).  In  their  dull  and  slothful  habits,  their  heavy  flight,  and 
indeed  their  whole  appearance,  these  contiguous  groups  evince,  he 
remarks,  a  general  resemblance,  indicating  a  corresponding  inferiority 
in  the  qualities  which  distinguish  the  birds  of  prey.  The  soft  and 
loose  texture  of  the  plumage  of  both  presents  a  similar  affinity,  and 
he  adds  that  Circus,  in  particular,  furnishes  us  with  a  still  further 
and  more  intimate  point  of  resemblance.  The  feathers  that  cover 
the  cheeks  and  ears  form,  as  he  says,  a  sort  of  rounded  collar  that 
rises  on  each  side  of  the  face ;  thus  exhibiting  a  conformity  to  the 
disc  or  circular  erection  of  the  face-feathers  so  conspicuous  in  the 
Owls. 

Speaking  of  C.  cyancus,  the  Hen-Harrier,  Mr.  Gould,  in  noticing 
the  Trebizond  collection  of  birds  presented  to  the  Zoological  Society 
by  Mr.  Keith  Abbott,  says  that  European,  African,  Indian,  Chinese,, 
and  North  American  specimens  present  no  specific  difference.  Ci 
cineraccus  he  notes  as  European,  Indian,  and  African.  ('Zool.  Proc.,"" 
1834.)  In  the  South  African  Museum  will  be  found  C.  ranivorus 
(with  habits  very  much  resembling  those  of  our  Moor-Buzzard),  C, 
Maurus,  C.  Swainsonii,  and  C.  VaiMantii.  In  the  British  Museum; 
there  is  a  very  good  series  of  the  Moor-Buzzard,  illustrating  the  different 
changes  of  plumage. 

Pernis  (Cuvier).— Beak  moderate.;  lore  covered  with  serrated 
feathers  ;  tarsi  moderate,  semi-plumed ;  acrotarsia  reticulated ;  third 
quill  longest. 

Mr.  Vigors  observes  that  Pernis  is  distinguished  by  the  singular 
character  of  the  lorum  that  surrounds  the  eye,  being  covered  with 
feathers,  instead  of  being  naked  as  in  the  other  Falconida,  or  furnished 
only  with  hairs.  In  other  respects  also,  he  states,  the  genus  differs 
from  that  of  Bxdeo  which  follows.  Its  acrotarsia  are  reticulated,  and, 
like  Circus,  it  has  the  third  quill  the  longest.  The  nares  are  similar 
to  those  of  Buteo.  Falco  apivorus  of  Linnfeus,  the  Honey-Buzzard, 
and  a  corresponding  species  from  Java,  F.  ptilorhynchus  of  Temminck, 
form,  he  adds,  the  typical  species  of  the  genus. 

P.  apivorus,  the  Honey-Buzzard.  It  is  La  Bondree  and  Buse 
Bondree  of  the  French ;  Wespen-Busard  of  the  Germans ;  Frosch- 
Geyer  of  Kramer;  Stag-Hok  of  the  '  Fauna  Suecica  ; '  Muse-Haegand 
Muse  Baage  of  Bruunich ;  and  Bod  y  Mel  of  the  Welsh. 

Old  Male. — Space  between  the  eye  and  the  beak  covered  with  small 
serried  feathers.  Top  of  the  head  very  pure  ashy-blue;  upper  parts 
of  the  body'brown/more  or  less  ashy  ;  secondaries  barred  alternately 
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with  blackish-blue  and  gray-blue  ;  tail  with  three  bands  of  blackish- 
brown,  at  unequal  distances;  throat  yellowish-white,  with  brown 
spots ;  neck  and  belly  marked  with  triangular  brown  spots  on  a 
whitish  ground  ;  cere  deep  ash  ;  interior  of  beak,  iris,  and  feet,  yellow. 
Length  about  two  feet. 


Head  and  foot  of  IIoncy-Buzzard  (Tenth  apivorus). 


Female  and  Young. — Ashy-blue  on  the  forehead  only ;  front  of  the 
neck  marked  with  great  spots  of  bright  brown ;  breast  and  belly 
ycllowish-red  with  deeper  sp^ts;  under  surface  of  the  body  often 
whitish,  with  reddish-brown  spots. 

Young  of  the  Year. — Cere  yellow ;  iris  bright  brown  ;  head  spotted 
with  white  and  brown  ;  under  part  of  the  body  reddish-white,  with 
frreat  brown  spots  ;  feathers  of  the  upper  parts  bordered  with  reddish. 
(Temminck.) 

The  Honey-Buzzard  feeds  on  field-mice,  moles,  mice,  hamsters, 
birds,  reptiles,  wasps,  and  other  insects.  (Temminck.)  "  Examina- 
tions," says  Mr.  Yarrell  in  his  '  British  Birds,'  "  have  usually  proved 
the  food  to  have  been  the  larva;  of  bees  and  wasps,  to  obtain  which 
the  receptacles  containing  them  are  scratched  out  and  broken  up  in 
the  manner  described  by  Sir  William  Jardine.  In  one  instance,  in 
the  case  of  a  honey-buzzard  kept  in  confinement,  I  was  told  that  it 
killed  and  ate  rats,  as  well  as  birds  of  considerable  size,  with  great 
ease  and  good  appetite."  The  same  author  records  that  the  stomach 
of  a  specimen  killed  in  the  north  of  Ireland  and  examined  by  Mr. 
Thompson  of  Belfast,  contained  a  few  of  the  larvae  and  some  fragments 
of  perfect  coleopterous  insects ;  several  whitish-coloured  hairy  cater- 
pillars ;  the  pupae  of  a  species  of  butterfly,  and  also  of  the  six-spot 
hornet-moth.  Willughby  says,  "  In  the  stomach  and  guts  of  that  we 
dissected  we  found  a  huge  number  of  green  caterpillars  of  that  sort 
called  Geometrce,  many  also  of  the  common  green  caterpillars  and 
others."  White's  specimen  had  in  its  stomach  limbs  of  frogs,  and 
many  gray  snails  without  shells.  Willughby  says  that  it  runs  very 
swiftly  like  a  hen.  Vieillot  states  that  it  seldom  flies,  except  from 
one  tree  to  another,  or  from  bush  to  bush,  and  then  always  low,  and 
that  it  runs  on  the  ground  with  great  rapidity  like  the  common  fowls. 
Nest  on  a  lofty  tree  in  a  wood  or  forest.  White  mentions  one  on  a 
tall  slender  beech  near  the  middle  of  Selborne  Hanger.  Willughby 
says,  "It  builds  its  nest  of  small  twigs,  laying  upon  them  wool,  and 
upon  the  wool  its  eggs.  We  saw  one  that  made  use  of  an  old  kite's 
nest  to  breed  in,  and  that  fed  its  young  with  the  nymphae  of  wasps ; 
for  in  the  nest  we  found  the  combs  of  wasps'  nests,  and  in  the 
stomachs  of  the  young  the  limbs  and  fragments  of  wasp-maggots. 
There  were  in  the  nest  only  two  young  ones,  covered  with  white 
down  spotted  with  black.  Their  feet  were  of  a  pale  yellow,  their 
bills  between  the  nostrils  and  the  head  white ;  their  craws  large,  in 
■which  were  lizards,  frogs,  &c.  In  the  crop  of  one  of  them  we  found 
fcwo  lizards  entire,  with  their  heads  lying  towards  the  bird's  mouth, 
n«  if  they  sought  to  creep  out."  The  same  author  says  that  the  eggs 
•are  «niereous,  marked  with  darker  spots.  The  egg  mentioned  by 
White  was  smaller  and  not  so  round  as  those  of  the  common  Buzzard, 
«lotted  at  each  end  with  small  red  spots,  and  surrounded  in  the  middle 
with  a  broad  blood-red  zone.  Pennant  mentions  two  blotched  over 
>v4th  two  shadee  of  red,  somewhat  darker  than  thoss  of  the  KestreL 


FALCONIDiE.  731 


"The  eggs  of  the  Honey-Buzzard,"  writes  Mr.  Yarrell,  "are  rare  :  I 
have  only  seen  three  or  four  specimens,  one  of  which  answered  to  the 
description  given  by  White,  the  colouring-matter  being  confined  to  a 
broad  band  round  the  middle.  One  specimen  in  my  collection 
resembles  those  mentioned  by  Pennant,  being  mottled  nearly  all  over 
with  two  shades  of  orange-brown  :  long  diameter  2  inches  1  line  ; 
transverse  diameter  1  inch  9  lines." 

This  bird  is  found  in  oriental  countries ;  it  is  very  rare  and  acci- 
dental in  Holland ;  more  abundant  in  France  in  the  Vosges  and  in 
the  south,  a  bird  of  passage  (Temminck).  Denmark,  Norway,  Sweden, 
Russia,  Germany,  France,  Italy,  and  the  south  of  Europe  generally 
(Yarrell  and  authors  by  him  quoted).  Skins  received  from  India 
(Gould).  In  Britain  the  bird  has  been  obtained  in  Suffolk,  Norfolk, 
and  along  the  eastern  coast  as  far  north  as  Northumberland,  and  in 
several  western  counties,  including  Dorsetshire,  Devonshire,  and 
Worcestershire.  Rare  in  Cumberland,  according  to  Dr.  Heysham, 
who  had  only  met  with  one  specimen,  and  was  told  that  it  bred  in  the 
woods  at  Lowther.  Mr.  Thompson  mentions  one  killed  in  the  north 
of  Ireland,  and  Mr.  Macgillivray  two  as  having  occurred  in  Scotland. 
Buffon  and  others,  Belon  among  the  rest,  say  that  it  gets  very  fat  in 
winter  and  is  then  good  eating. 

Buteo  (of  Authors). — Beak  moderate,  rather  weak  ;  nostrils  some- 
what rounded ;  tarsi  short  ;  acrotarsia  scutellated  ;  fourth  quill 
longest. 

Mr.  Vigors  remarks  that  the  true  Buzzards  are  known  by  their 
comparatively  feeble  bill,  their  short  tarsi,  and  scutellated  acrotarsia. 
Their  nares  are  round  and  their  fourth  quill-feather  the  longest. 
Their  tarsi  are  either  plumed  to  the  toes  or  half  way  covered  with 
feathers.  Of  those  whose  tarsi  are  completely  feathered,  F.  lagopus 
of  Linnaeus  is  the  type,  according  to  Mr.  Vigors,  and  F.  desertorum 
of  Daudin  appears  to  appertain  to  it ;  of  those  birds  whose  tarsi  are 
but  half  plumed  he  gives  Buteo  vulgaris,  the  Common  Buzzard,  as  an 
example,  and  remarks  that  the  genus  is  very  numerous  in  species,  and 
that  the  form  is  very  generally  to  be  observed  over  the  globe. 

B.  vulgaris,  Falco  Buteo  of  Linnaeus  ;  Buteo  of  Gesner  ;  Falco  varie- 
gatut  of  Gmelin  ;  F.  glaucopis  of  Merrem  ;  La  Buse  of  the  French ; 
Falco  Bottaone  and  Pojana  of  the  Italians  ;  Mause-Falk  and  Wald- 
Geyer  of  the  Germans ;  Quidfogel  of  the  '  Fauna  Suecica ;'  Oerne 
Falk  of  Brunnich  ;  and  Bod  Teircaill  of  the  Welsh.  "  The  whole 
length  of  the  Common  Buzzard  is  from  20  to  22  inches,  depending 
on  the  sex — the  females,  as  in  the  Falconida  generally,  being  the 
largest.  From  the  habit  of  seeking  food  late  in  the  evening,  observed 
in  this  species,  and  also  in  the  Rough-Legged  Buzzard,  and  in  the 
softer  and  more  downy  texture  of  the  feathers,  as  compared  with  the 
plumage  of  the  true  Falcons,  the  Buzzards  are  considered  as  indicating 
an  approach  to  the  Owls.  The  beak  is  bluish-black,  darkest  in  colour 
towards  the  point ;  the  cere  yellow ;  the  irides  generally  yellow  ;  but, 
as  the  Common  Buzzard  and  indeed  all  the  Buzzards  are  subject  to 
considerable  variation  in  the  colour  of  their  plumage,  the  irides  are 
observed  to  vary  also,  presenting  some  reference  to  the  prevailing 


Common  Buzzard  (Buteo  vulgar'n). 

tone  of  the  colour  of  the  feathers.  The  upper  part  of  the  head, 
occiput,  and  cheeks,  pale-brown,  streaked  longitudinally  with  darker 
brown ;  the  whole  of  the  back,  wing-coverts,  upper  tail-coverts,  ar.d 
upper  surface  of  the  tail-feathers,  dark  clove-brown,  the  latter  barred 
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with  lighter  brown,  the  feathers  of  the  fomnr-uained  parts  having 
lighter-coloured  edges  ;  the  wing-primaries  brownish-black  ;  the  chin 
and  throat  almost  white ;  front  of  the  neck,  breast,  under  wing- 
coverts,  belly,  and  thighs,  grayish-white,  barred  transversely  with 
dark  wood-brown  ;  legs  and  toe3  yellow  ■  the  claws  black." 
(Yarrell.) 

The  following  are  varieties  : — Falco  albidus,  Gmel. ;  F.  versicolor, 
Gmel. ;  Weisslicher  Busard,  Borkh.  '  Deut.  Orn.'  (Temmiuck.) 

The  flight  of  the  Buzzard  is  slow,  and  it  generally  remains  perched 
on  some  tree  in  the  wooded  districts  patiently  waiting  for  its  prey, 
namely,  small  quadrupeds,  birds,  and  reptiles,  and  even  earth-worms 
and  insects.  It  may  be  seen  sometimes  soaring  in  circles,  but  not 
often,  and  does  not  pursue  its  game,  but  pounces  at  it  when  on  the 
ground.  Its  nature  is  slothful  and  cowardly,  but  its  philoprogeni- 
tiveness  appears  to  be  great.  The  Cock  Buzzard  will  hatch  and  bring 
up  the  young  if  the  hen  is  killed  (Ray),  and  among  other  instances 
Mr.  Yarrell  records  one  of  a  female  buzzard  kept  in  the  garden  of  the 
Chequers  Inn,  at  Uxbridge,  which  showing  an  inclination  a  few  years 
back  to  make  a  nest  and  sit,  was  supplied  with  materials  and  two 
hen's  ecrgs,  which  she  hatched  and  afterwards  reared  the  chicks.  Since 
that  time  she  has  hatched  and  brought  up  a  brood  of  chickens  every 
year.  Once  they  put  down  chicks  just  hatched  to  her  to  save  her  the 
labour  of  sitting,  but  she  killed  them  all.  Her  family,  says  Mr. 
Yarrell,  in  June  1831,  consisted  of  nine;  the  original  number  were 
ten,  but  one  had  been  lost.  When  flesh  was  given  her  she  was  very 
assiduous  in  tearing  and  offering  it  as  food  for  her  nurslings,  and 
appeared  uneasy  if,  after  taking  small  portions  from  her,  they  turned 
away  to  pick  up  grain.  ('  British  Birds,'  where  there  is  au  elegant 
vignette  of  the  bird  and  her  foster  family.)  Indeed  the  young  remain 
witfa  the  old  birds  some  little  time  after  they  quit  the  nest,  contrary 
to  the  usage  of  other  birds  of  prey,  which  generally  drive  away  their 
young  as  soon  as  they  can  fly.  In  Scotland,  where  the  bird  is  said  to 
be  bolder,  on  rocks  or  on  the  edges  of  steep  scars  or  beds  of  torrents. 
(Macgillivray.)  In  England  the  Buzzard  builds  (or  sometimes  takes 
to  a  nest)  in  the  fork  of  a  tree  in  a  wood.  The  eggs  are  generally 
three,  sometimes  four,  short  oval,  2  inches  3  lines  in  length  by  1  inch 
10  lines  in  breadth,  of  a  solid  white,  slightly  spotted  with  pale-brown. 
(Yarrell.) 

The  Buzzard  is  common  in  all  the  wooded  countries  of  Europe. 
Very  abundant  in  Holland.  (Temminck.)  It  i3  well-known,  says 
Mr.  Yarrell,  over  the  wooded  parts  of  the  continent  of  Europe, 
south  of  Russia,  and  inhabits  Spain  and  Italy,  passing  over  the 
Mediterranean  to  North  Africa  :  but  Trebizond,  Smyrna,  and  Madeira, 
appear  to  be  its  limits  to  the  southward.  Prince  Bonaparte  notes  it 
as  very  common  near  Rome.  In  several  parts  of  Ireland  it  is  common 
(Thompson) ;  not  very  plentiful  in  Scotland,  nor  does  it  appear  in  the 
lists  of  the  birds  of  Orkney  and  Shetland,  by  the  Rev.  Mr.  Low  and 
Mr.  Dunn,  though  it  occurs  in  Denmark,  Norway,  Sweden,  and  Russia. 
Mr.  Gould,  in  noticing  the  Trebizond  birds  presented  to  the  Zool. 
Soc.  by  Mr.  Keith  Abbott,  among  which  it  was,  observes  that  it  was 
not  previously  observed  in  Asia,  although  there  is  a  nearly  allied 
species  in  the  Himalaya  Mountains,  and  that  it  had  not  then  been 
noticed  in  Africa.  ('  Zool.  Proc.,'  1834.)  In  England,  though,  lately 
more  rare,  it  i^  still  far  from  uncommon. 

Sir  John  Richardson  ('  Fauna  Boreali- Americana')  states  that  the 
Common  Buzzard  arrives  in  the  Fur  Countries  in  the  middle  of  April, 
very  soon  afterwards  begins  to  build  its  nest,  and,  having  reared  its 
young,  departs  about  the  end  of  September.  It  haunts  the  low 
alluvial  points  of  land  which  stretch  out  under  the  high  banks  of  a 
river,  and  may  be  observed  for  a  long  time  motionless  on  the  bough  of  a 
tree  watching  for  some  small  quadruped,  bird,  or  reptile  to  pass  within 
its  reach.  As  soon  as  it  espies  its  prey,  it  glides  silently  into  the  air, 
and  sweeping  easily  but  rapidly  down  seizes  it  in  its  claws.  When 
disturbed,  it  makes  a  short  circuit,  and  soon  settles  on  another  perch. 
One  of  Sir  John's  specimens  had  two  middle-sized  toads  in  its  crop. 
It  builds  its  nest,  he  says,  on  a  tree,  of  short  sticks,  lining  it  with  deer's 
hair.  The  eggs  are  from  three  to  five  in  number,  and  he  remarks  that  it 
was  seen  by  the  expedition  as  far  north  as  the  57th  parallel,  and  that 
it  most  probably  has  a  still  higher  range.  He  gives  a  description 
of  two  ;  one  a  male,  shot  on  the  1 7th  June  at  the  nest,  which  contained 
three  eggs,  on  the  plains  of  the  Saskatchewan ;  and  another,  a  female, 
killed  at  the  nest  also,  near  Carlton,  May  22. 

Buteo  Bacha  is  recorded  by  Major  James  Franklin  among  the 
collection  formed  by  him  on  the  banks  of  the  Ganges  and  in  the 
mountain  chain  of  Upper  Hindustan.  In  the  South  African  Museum 
the. B.  Jackal  and  B.  Tachardus  are  preserved.  The  former  obtains 
its  name  from  uttering  a  cry  somewhat  similar  to  that  of  the  small 
quadrupeds  called  Jackals  at  the  Cape.  It  abounds  throughout 
South  Africa.    In  the  same  collection  will  be  found  Butaetcs  Lessonii. 

5th  Sub-Family,  Milvina  (Kites). 

Beak  moderate,  rather  hooked  from  the  base.  Tail  forked.  The 
length  of  the  wings  and  the  forked  tail,  instruments  of  action  to  which 
the  birds  are  indebted  for  their  peculiar  power  and  gracefulness  of 
flight,  are  the  characters  which  more  particularly  separate  the  Kites 
from  the  rest  of  the  Raptores. 

Elanus  (Savigny).' — Beak  moderate,  weak,  compressed  ;  tarsi  short, 
jemiplumed  ;  acrotarsia  reticulated  ;  'claws,  with  the  exception  of 


the  middle  one,  rounded  internally  ;  second  quill  longest;  first  anl 
second  quills  strongly  notched  internally. 

E.  melanopterus,  the  Black- Winged  Swallow-Hawk.  This  is  the 
Falco  melanopterus  of  Daudin ;  E.  ca'sius  of  Savigny  ;  and  Le  Blac  of 
Le  Vaillant.  Size  of  a  Sparrow-Hawk.  Plumage  soft  and  silky; 
tail  a  little  forked.  Above  ash-coloured,  quills  blackish,  beak  and 
shoulders  black.    Below  white.    Tail  principally  white.   Feet  yellow 


Black-Winged  Swallow-Hawk  (Elanus  melanopterus). 

The  bird  is  said  to  live  principally  upon  insects,  which  it  captures 
on  the  wing,  It  is  common  in  Africa  from  Egypt  to  the  Cape.  There 
is  a  specimen  in  the  South  African  Museum.  Savigny  speaks  of  it  as 
being  in  great  abundance  in  Syria,  Egypt,  and  Barbary.  Cranch 
(Tuckey's  Expedition)  saw  great  numbers  at  the  mouth  of  the  Congo, 
and  some  were  sent  home  from  thence.  Lesson  says  that  it  occurs  in 
Australia.  It  is  noticed  among  the  birds  collected  by  Major  James 
Franklin  on  the  banks  of  the  Ganges,  and  in  the  mountain-chain  of 
Upper  Hindustan. 

Nauclerus  (Vigors). — Beak  rather  short,  weak,  compressed  ;  nostrils 
sub-oval,  placed  in  the  cere,  which  is  furnished  with  bristles  in  an 
oblique  direction  ;  wings  long,  second  or  third  quill  longest  ;  tail  long, 
very  much  forked  ;  feet  short,  weak ;  tarsi  reticulated  ;  acrotarsia 
feathered  below  the  knee  to  the  middle;  claws  not  cylindrical;  body 
slender,  elegant. 

Mr.  Vigors  observes  that  Nauclerus  is  distinguished  from  the  true 
Milvus  by  the  greater  development  of  the  character  of  the  forked 
tail ;  by  the  relative  proportion  of  the  wing-feathers,  the  fourth  being 
the  longest  in  Milvus  ;  and  by  the  reticulation  of  the  acrotarsia,  those 
of  Milvus  being  covered  with  even  scales  or  scutellated.  He  divides 
the  genus  into  two  sections. 

1st.  With  the  second  quill  longest. 

N.  Riocourii  may  be  given  as  an  example. 

2nd.  With  the  third  quill  longest. 

N.  furcatus  (Falco  fur -catus,  Linn.),  the  Swallow-Tailed  Hawk. 

Whole  length  20  inches  ;  beak  bluish-black,  cere  lighter  blue,  irides 
dark ;  head,  neck,  breast,  belly,  under  surface  of  the  wings,  sides  of 
the  body,  thighs,  and  under  tail-coverts,  pure  white ;  back,  wing- 
primaries,  secondaries,  upper  tail-coverts,  and  tail-feathers,  black,  with 
a  purplish  metallic  lustre  ;  tertials  black  on  the  outer  webs,  but  patched 
with  pure  white  on  the  inner ;  tail  veiy  deeply  forked ;  legs  and  toes 
greenish-blue;  claws  faded  orange.  (Yarrell.) 

We  select  Mr.  Audubon's  account  of  the  habits  and  locality  of  this 
graceful  bird: — "A  solitary  individual  of  this  species  has  once  or 
twice  been  seen  in  Pennsylvania.  Farther  to  the  eastward  the  Swallow- 
Tailed  Hawk  has  never,  I  believe,  been  observed.  Travelling  south- 
ward along  the  Atlantic  coast,  we  find  it  in  Virginia,  although  in 
very  small  numbers.  Beyond  that  state  it  becomes  more  abundant. 
Near  the  falls  of  the  Ohio  a  pair  had  a  nest,  and  reared  four  young 
ones  in  1820.  In  the  lower  parts  of  Kentucky  it  begins  to  become 
more  numerous  ;  but  in  the  states  farther  to  the  south,  and  particularly 
in  parts  near  the  sea,  it  is  abundant.  In  the  large  prairies  of  the 
Attacapas  and  Oppellousas  it  is  extremely  common.  In  the  states  of 
Louisiana  and  Mississippi  where  these  birds  are  abundant,  they 
arrive  in  large  companies  in  the  beginning  of  April,  and  are  heard 
uttering  a  sharp  plaintive  note.  At  this  period  I  generally  remarked 
that  they  came  from  the  westward,  and  have  counted  upwards  of  a 
hundred  in  the  space  of  an  hour,  passing  over  me  in  a  direct  easterly 
course.  At  that  season  and  in  the  beginning  of  September,  when 
they  all  retire  from  the  United  States,  they  are  easily  approached 
when  they  have  alighted,  being  then  apparently  fatigued,  and  busily 
engaged  in  preparing  themselves  for  continuing  their  journey,  by 


733  FALCONIDiE. 


dressing  and  oiling  their  feathers.  At  all  other  times  however  it  is 
extremely  difficult  to  get  near  them,  as  they  are  generally  on  wing 
through  the  day,  and  at  night  rest  on  the  higher  pines  and  cypresses, 
bordering  the  river  bluffs,  the  lakes,  or  the  swamps  of  that  district 
of  country.  They  always  feed  on  the  wing.  In  calm  and  warm 
weather  they  soar  to  an  immense  height,  pursuing  the  large  insects 
called  Musquito-Hawks,  and  performing  the  most  singular  evolutions 
that  can.be  conceived,  using  their  tail  with  an  elegance  of  motion 
peculiar.to  themselves.  Their  principal  food  however  is  large  grass- 
hoppers, grass-caterpillars,  small  snakes,  lizards,  and  frogs.  They 
sweep  close  over  the  fields,  sometimes  seeming  to  alight  for  a 
moment  to  secure  a  snake,  and  holding  it  fast  by  the  neck,  carry  it 
off  and  devour  it  in  the  air.  When  searching  for  grasshoppers  and 
caterpillars,  it  is  not  difficult  to  approach  them  under  cover  of  a 
fence  or  tree.  When  one  is  then  killed  and  falls  to  the  ground,  the 
whole  flock  come  over  the  dead  bird,  as  if  intent  upon  carrying  it 
off.  An  excellent  opportunity  is  thus  afforded  of  shooting  as  many 
as  may  be  wanted,  and  I  have  killed  several  of  these  hawks  in  this 
manner,  firing  as  fast  as  I  could  load  my  gun.  The  Swallow-Tailed 
Hawk  pairs  immediately  .after  its  arrival  in  the  southern  states ;  and 
as  its  courtships  take  place  on  the  wing,  its  motions  are  then  more 
beautiful  than  ever.  The  nest  is  usually  placed  on  the  top  branches 
of  the  tallest  oak  or  pine  tree,  situated  on  the  margin  of  a  stream 
or  pond.  It  resembles  that  of  a  carrion  crow  externally,  being 
formed  of  dry  sticks,  intermixed  with  Spanish  moss,  and  is  lined 
with  coarse  grasses  and  a  few  feathers.  The  eggs  are  from  four  to 
six,  of  a  greenish-white  colour,  with  a  few  irregular  blotches  of  dark 
brown  at  the  larger  end.  The  male  and  female  sit  alternately,  the 
one  feeding  the  other.  The  young  are  at  first  covered  with  buff- 
coloured  down.  Their  next  covering  exhibits  the  pure  white  and 
black  of  the  old  birds,  but  without  any  of  the  glossy  purplish  tints 
of  the  latter.  The  tail,  which  at  first  is  but  slightly  forked,  becomes 
more  so  in  a  few  weeks,  and  at  the  approach  of  autumn  exhibits 
little  difference  from  that  of  the  adult  birds.  The  plumage  is  com- 
pleted the  first  spring.  Only  one  brood  is  raised  in  the  season.  The 
species  leaves  the  United  States  in  the  beginning  of  September, 
moving  off  in  flocks,  which  are  formed  immediately  after  the  breeding 
season  is  over." 


The  Swallow-Tailed  Hawk  (Nauclerus  furcatus). 

This  species,  according  to  Mr.  Nuttall,  will,  like  the  Honey -Buzzard, 
prey  upon  locusts  and  wasps  and  their  larva;,  and  make  a  regular 
attack  on  their  nests.  M.  Vieillot  states  that  it  visits  Peru  and  Buenos 
Ayres.  Mr.  Yarrell  gives  it  a  place  among  the  British  birds  on  the 
authority  of  two  specimens,  one  killed  at  Balachoalist  in  Argyleshire 
in  1772,  and  another  taken  alive  in  Shaw-Gill,  near  Hawes  in  Wens- 
leydale,  Yorkshire,  in  1805.  Apparently  to  avoid  the  violence  of  a 
tremendous  thunder-storm  and  the  clamorous  persecution  of  a  flock 
of  rooks  which  attacked  it  at  the  same  instant,  on  the  6th  of  September, 
it  took  shelter  in  a  thicket,  where  it  was  seized  before  it  could 
extricate  itself.  The  person  who  caught  it  kept  it  a  month ;  but  a 
door  being  accidentally  left  open,  it  made  its  escape.  It*  first  alighted 
on  a  tree  at  no  great  distance,  from  which  it  soon  ascended  in  a 
spiral  flight  to  a  great  elevation,  and  then  went  steadily  off  in  a 
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southerly  direction  as  far  as  the  eye  could  trace  it.  ('  Linn.  Trans.,' 
vol.  xiv.) 

Milvus  (of  authors). — Beak  moderate,  weak,  subangular  above ; 
nostrils  oblique,  elliptical;  tarsi  short;  acrotarsia  scutellated ;  wings 
very  long,  fourth  quill  longest ;  tail  forked. 

M.  ictinus,  Falco  Milvus  of  Linnaeus ;  M.  vulgaris  of  Fleming  and 
Gould. 

This  is  the  Milan  Royal  of  the  French  from  Belon  to  Buffon  ; 
Pojana,  Milvio,  Nicchio,  and  Nibbio,  of  the  Italians ;  Rother-Milan  of 
the  Germans ;  Glenta  of  Brunnich  ;  Glada  of  the  '  Fauna  Suecica ; ' 
Kite,  Fork-Tailed  Kite,  Glead,  or  Glede  (Pennant  says  from  the  Saxon 
'Glida'),  of  the  English;  and  Barcud  of  the  Welsh.  In  some 
of  the  counties  of  England  it  is  called  the  Puttock,  a  name  also  some- 
times bestowed  provineially  upon  the  Common  Buzzard.  In  Essex  it 
is  called  the  Crotched-Tailed  Puddock. 

Length  about  26  inches  ;  beak  horn-colour;  cere  and  irides  yellow; 
feathers  of  the  head  and  neck  grayish-white,  streaked  along  the  shaft 
with  ash-brown ;  feathers  of  the  back  and  wing-coverts  dark  brown 
in  the  centre,  broadly  edged  with  rufous ;  inner  web  of  some  of 
the  tertials  edged  with  white;  primaries  nearly  black;  upper 
tail-coverts  rufous ;  tail-feathers  reddish-brown,  the  outer  webs  of 
one  uniform  colour,  the  inner  webs  barred  with  dark  brown  ;  the 
outer  tail-feather  on  each  side  the  darkest  in  colour ;  tail  deeply 
forked ;  chin  and  throat  grayish-white,  streaked  with  dusky  ;  breast, 
belly,  and  thighs,  rufous-brown,  each  feather  with  a  central  longitu- 
dinal streak  of  dark  brown ;  under  surface  of  the  wings  near  the  body 
rufous,  with  dark  brown  feathers  edged  with  red-brown  towards  the 
outer  part  of  the  wing ;  under  tail-coverts  plain  rufous-white ;  under 
surface  of  the  tail-feathers  grayish-white,  with  the  dark  bars  of  the 
upper  surface  showing  through  ;  tarsi  and  toes  yellow ;  claws  black. 
(Yarrell.)    The  females  are  larger  than  the  males. 


Kite  (Milvus  ictinus). 


The  Kite  sails  gracefully  in  the  air,  now  describing  circles,  and 
anon  with  outspread  tail  remaining  stationary.  It  pounces  on  its 
prey,  consisting  of  moles,  mice,  leverets,  rabbits,  unfledged  birds,  and 
the  young  of  the  Gallinaceous  tribe  especially.  It  was,  when  more 
plentiful  than  it  is  at  present,  a  great  scourge  to  the  poultry-yard.  It 
will  eat  frogs  and  snakes ;  and  in  the" '  Magazine  of  Natural  History ' 
an  observer  bears  witness  to  its  taking  fish  from  a  broad  river  near 
which  he  resided.  The  nest,  made  of  sticks  and  lined  with  soft 
materials,  is  usually  built  on  the  fork  of  a  tree  in  a  thick  wood. 
The  eggs  are  two,  sometimes  three,  short  oval,  2  inches  2  lines  in 
length  by  1  inch  9  lines  in  breadth.  They  are  of  a  dirty  white,  with 
a  few  reddish-brown  spots  at  the  large  end.  The  female  lays  early  in  the 
season,  and  she  often  makes  a  vigorous  defence  when  her  nest  is  attacked. 

The  Kite  is  found  in  France,  Italy,  Switzerland,  and  Germany  ; 
less  abundant  in  Russia;  more  rare  in  Holland;  migratory  in  autumn. 
(Temminck.)  Very  common  near  Rome,  especially  near  the  herds  of 
cattle.  (Bonaparte.)  It  also  occurs  in  Siberia,  and  the  country  about 
Lake  Baikal ;  and  has  been  observed  in  Egypt,  and  several  parts  of 
Africa  north  of  the  equator.  In  Ireland  it  does  not  seem  to  be 
known.    In  Britain,  especially  in  the  southern  counties,  it  ia  become 
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rare,  though  at  one  time  it  was  evidently  abundant.  Clusiua  states 
that  when  he  was  in  London  an  amazing  number  of  Kites  flocked 
there  for  the  offals  which  were  thrown  into  the  streets.  They  were  so 
tame  that  they  took  their  prey  iu  the  midst  of  crowds,  and  it  was 
forbidden  to  kill  them.  In  falconry  it  was  used  both  as  pursuer  and 
pursued,  and  is  very  docile.  Louis  XVI.  flew  at  the  Kite  with  power- 
ful falcons ;  and  Sir  John  Sebright  tells  us  that  "  Fork-Tailed  Kites 
were  much  flown  some  years  ago  by  the  Earl  of  Orford  in  the  neigh- 
bourhood of  Alconbury  Hill.  A  great  owl,  to  the  leg  of  which  the 
falconei-s  usually  tie  a  fox's  brush,  not  only  to  impede  its  flight,  but 
to  make  it,  as  they  fancy,  more  attractive,  is  thrown  up  to  draw  down 
the  Kite." 

Colonel  Sykes  notes  Milvus  govinda  as  occurring  both  in  South 
Africa  and  India.  In  the  catalogue  of  the  South  African  Museum 
is  the  following  account  of  Milvus  parasiticus,  the  Cape  Kite,  there 
preserved  : — "  This  bird  is  the  Kuicken  Deif,  or  Chicken-Stealer  of 
the  Dutch  colonists,  and  only  appears  in  South  Africa  during  the 
summer  season.  It  resorts  to  inhabited  places,  and  as  its  name 
implies,  is  very  destructive  to  young  chickens.  Everywhere  it  is 
bold  ;  but  it  is  especially  so  in  districts  into  which  fire-arms  have  not 
as  yet  been  introduced,  where  it  will  pounce  down  and  seize  pieces 
of  flesh  from  the  hands  of  children,  or  even  grown  persons.  It  feeds 
in  part  upon  carrion,  and  many  individuals  are  often  seen  congregated 
together  upon  dead  carcases." 

General  Geographical  Distribution  of  the  Falconidce. — Wherever 
birds  and  small  quadrupeds  are  to  be  found,  there  is  the  bird  of  prey, 
whose  office  it  is  to  keep  their  number  within  their  proper  bounds. 
Thus  as  Mr.  Vigors  writes  ('  Zool.  Journ.,'  vol.  i.  p.  329—'  On  the 
Groups  of  the  Falconidie  '),  there  seem  to  be  no  limits  affixed  to  the 
geographical  distribution  of  the  true  Falcons.  This  indeed  appears 
generally  the  case  in  the  larger  groups  of  this  family.  The  Naked- 
Cheeked  Falconidce  alone  seem  to  be  confined  to  the  southern  parts  of 
the  New  World,  and  to  Australia,  if  we  are  to  refer  F.  Nova; 
Za'landice  of  Dr.  Latham  to  the  genus  Polyborus,  according  to  M. 
Temminck's  opinion.  But  the  remaining  groups  appear  to  be 
dispersed  in  every  division  of  the  globe. 

The  Falconidce  described  and  figured  in  Mr.  Swainson's  'Birds  of 
Western  Africa,'  before  alluded  to,  belong  to  the  two  most  typical  or 
perfect  divisions  of  the  family,  namely,  the  Noble  Falcons  {Falconidce), 
and  the  Hawks  (Accipilrince). 

Some  of  the  best  illustrations  of  the  Falconidce  will  be  found  in 
Audubon,  Bewick,  Gould,  Le  Vaillant,  Temminck,  Savigny,  Swainson, 
Vieillot,  and  Yarrell.  Some  of  Frisch's  figures  are  good.  There  are 
many  fine  and  expensive  works  (the  'Planches  Enlumine'es,'  for 
example),  which  contain  figures  of  these  noble  birds,  but  they  are 
sadly  deficient  in  character,  and  look  like  what  they  were  mostly 
taken  from— ill-stuffed  specimens.  There  is  more  to  be  learnt  from 
the  wood-cuts  of  the  heads  by  Swainson  in  '  Fauna  Boreali- Americana' 
and  the  '  Classification  of  Birds,'  than  from  the  most  gorgeously  coloured 
ill-shaped  engraving.  The  magnificent  works  of  Audubon  and  Gould 
are  full  of  the  character  of  the  respective  species  :  (Swainson  particu- 
larly excels  in  this,  whether  he  portrays  the  bird  in  his  beautiful 
drawings,  or  gives  an  epitome  of  its  leading  pomts  in  the  small 
compass  of  a  wood  cut.  The  figures  in  Yarrell's  '  British  Birds '  are 
excellent,  and  charming  examples  of  the  perfection  to  which  wood 
engraving  can  be  carried. 

The  following  is  an  arrangement  of  the  species  of  Falconidce 
specimens  of  which  are  to  be  seen  in  the  British  Museum  : — 

Family  FALCONlDiE. 

Sub-Family  I.  Aquilinw. 

I.  Aquila. 

a.  Aquila. 

1.  A.  chrysaetos,  the  Golden  Eagle. 

2.  A.  Mogilnik,  the  Imperial  Eagle. 

3.  A.  navia,  the  Rough-Footed  Eagle. 

4.  A.  ncevioides,  the  Tawny  Eagle. 

5.  A .  Bonellii,  Bonelli's  Eagle. 
l>.  Uroae'tus. 

6.  A .  audax,  the  Bold  Eagle. 
C.  Pleroae'tus. 

7.  A.  vulturina,  the  Vulturine  Eagle. 

d.  Hieraetus. 

8.  A.  pennata,  the  Booted  Eagle. 

e.  Heteropus. 

9.  A.  Malayensis,  Reinwardt's  Eagle. 

II.  Spizaetus. 

a.  Spizaetus, 

1.  S.  ornatus,  the  Crested  Goshawk. 

2.  S.  bellicosus,  the  Martial  Eagle. 

3.  S.  coronatus,  the  Crowned  Eagle. 

b.  Spizaslur. 

4.  S.  melanoleucus,  the  Black  and  White  Eagle. 

c.  Lophaetus. 

5.  S.  occipitalis,  the  Occipital  Eagle. 
(I.  Ptcrura. 

C.  S.  Tyrannus,  the  Tyrant  Eagle. 


e.  Lymnaetus. 

7.  S.  cirrhatus,  the  Crested  Indian  Eagle. 

8.  S.  Bornconensis,  the  Crested  Bornean  Eagle. 

III.  Herpetotheres. 

1.  H.  cachinnans,  the  Laughing  Falcon. 

IV.  Circaetut. 
a.  Circaetus. 

1.  ft  Gallicus,  the  J^an-le-Blanc  Eagle. 

2.  C.  thovacicus,  the  Black-Breasted  Eagle, 

3.  O.  fasciolalus,  the  Banded  Falcon. 

6.  Spilorni3.  , 

4.  O.  Pacha,  the  Bacha  Eagle. 

5.  ft  Cheela,  the  Cheela  Eagle. 

6.  C  Holospilus,  the  Spotted  Bacha. 
c.  JIarpylialiae'tus. 

7.  C.  coronatus,  the  Crowned  Eagle. 

V.  Thrasaetus. 

1.  T.  Harpy ia,  the  Crested  Eagle. 

VI.  Mor-phnus. 

1.  M.  Guianensis,  the  Guyana  Goshawk. 

2.  M.  Urubitinga,  the  Brazilian  Eagle. 

3.  M.  meridionalis,  the  Rufous-Headed  Falcon. 

VII.  Pandion. 
a.  Pandion. 

1.  P.  Haliaetus,  the  Osprey. 

2.  P.  leucocephalus,  the  White-Headed  Osprey, 
6.  Polioaetus. 

3.  P.  Jchthyaetus,  the  Marine  Eagle. 

4.  P.  humilis,  the  Small  Marine  Eagle. 

VIII.  Cuncuma. 

a.  Cuncuma. 

1.  C.  Macei,  Mace's  Eagle. 

2.  C.  leucogastei;  the  White-Bellied  Eagle. 

8.  ft  vocifer,  the  Piscivorous  Eagle. 

b.  Geranoae'tus. 

4.  C.  melanoleucus,  the  Black  and  White  Eagle. 

IX.  Haliaetus. 

1.  H.  albicilla,  the  Cinereous  Eagle. 

2.  H.  leucocephalus,  the  Bald  Eagle. 

X.  Helotarsus. 

1.  H.  ecaudatus,  the  Short-Tailed  Eagle. 

XI.  Haliastur. 

1.  H.  Indus,  the  Pondicherry  Eagle. 

2.  H.  leucoslernus,  the  White-Headed  Rufous  Eagle. 

3.  H.  Sphenurus,  the  Whistling  Hawk. 
Sub-Family  II.  Polyborince. 

I.  lbycter. 

1.  /.  Americanus,  the  Red-Throated  Faloon. 

2.  /.  ater,  the  Black  Caracara. 

II.  Milvago. 

a.  Milvago. 

1.  M-  chimachima,  the  Chimachima  Falcon. 

2.  M.  chimango,  the  Chimango  Caracara. 

b.  Phalcobaenus. 

3.  M.  megalopterus,  the  Long- Winged  Caracara. 

c.  Aetotriorchis. 

4.  M.  australis,  the  Southern  Caracara. 

III.  Polyborus. 

1.  P.  Brasiliensis,  the  Brazilian  Kite. 
Sub-Family  III.  Buteoninm. 
I.  Buteo. 

a.  Buteo. 

1.  B.  vulgaris,  the  Common  Buzzard. 

2.  B.  Tachardus,  the  African  Buzzard. 

3.  B.  rufinus,  the  Long-Legged  Buzzard. 

4.  B.  Jackal,  the  Jackal  Falcon. 

5.  B.  augur,  the  North  African  Buzzard. 

6.  B.  plumipes,  the  Half-Booted  Buzzard. 

b.  Pttcilopterius. 

7.  B.  borealis,  the  American  Buzzard. 

8.  B.  lineatus,  the  Barred-Breasted  Buzzard. 

9.  B.  Pennsylvanicus,  the  Broad- Winged  Falcon. 

c.  Tachytriorchus. 

10.  B.  erythronotus,  the  Red-Backed  Buzzard. 

11.  B.  pterocles,  the  Banded-Sided  Hawk. 

12.  B.  albonotatus,  the  White-Spotted  Buzzard. 

13.  B.  leucops,  the  White-Faced  Buzzard. 

d.  Buteogallus. 

14.  B.  aquinoctialis,  the  Equinoctial  Eagle. 

15.  B.  nigricollis,  the  Pamena  Eagle. 

e.  Leucopterius. 

16.  B.  melanops,  the  Streaked  Falcon. 

17.  B.  albicollis,  the  White-Necked  Falcon. 

18.  B.  scotopterus,  the  Brazilian  Buzzard. 

19.  B.  polionotus,  the  Gray-Backed  Buzzard. 
II.  Archibuteo. 

1.  A.  Lagopus,  the  Rough-Legged  Falcon. 

2.  A.  Sancti  Johannis,  the  St.  John's  Eagle. 
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3.  A.  ferrugineus,  the  Cacique  Buzzard. 

4.  A.  strophiatus,  the  White-Breasted  Buzzard. 
Sub-Family  IV.  Milvirtce. 

I.  Baza. 

a.  Aviceda. 

1.  B.  ouculo'ides,  the  African  Baza. 

b.  Baza. 

2.  B.  lophotcs,  the  Cohy  Falcon. 

3.  B.  subcristata,  the  Small-Crested  Baza. 

4.  jB.  maynirostris,  the  Large-Billed  Baza. 

II.  Pernis. 

1.  P.  apivorus,  the  Honey-Buzzard. 

2.  .P.  cristata,  the  Crested  Honey-Buzzard . 

III.  Milvus. 
a.  Milvus. 

1.  il7.  regalis,  the  Kite. 
J.  Ilydroictinia. 

2.  i/.  Govinda,  the  Govinda  Kite. 

3.  itf.  Mijrer,  the  Black  Kite, 

4.  M.  affinis,  the  Australian  Kite. 

5.  if.  JZgyptvus,  the  Arabian  Kitev 

IV.  Elanoides. 
a.  Elanoides. 

1,  E.furcatus,  the  Swallow-Tailed  Falcon. 
J.  Chelidopteryx. 

2.  2?.  Riocouri,  the  Riocouris  Falcon. 

V.  Elanus. 

1.  2?.  melanopterus,  the  Black- Winged  Falcon. 

2.  77.  axillaris,  the  Axillary  Falcon. 

3.  .E  scriptus,  the  Letter- Winged  Falcon. 

4.  7?.  leucurus,  the  White-Tailed  Hawk. 

VI.  Gampsonyx. 

1.  (7.  Swainsoni,  Falcon-like  Hawk. 

VII.  Rostrhamus. 

1.  7i.  sociabilis,  the  Hook-Billed  Faloon. 

VIII.  Cymindis. 
a.  Cymindis. 

1.  C.  Cayanensis,  the  Cayenne  Falcon. 
J.  Rcgerhinus. 

2.  (7.  uncinatus,  the  Crook-Billed  Falcon. 

IX.  Ictinia. 
a.  Ictinia. 

1.  7.  Mississippensis,  the  Mississippi  Kite. 
J.  Poscilopteryx. 

2.  7.  plumbea,  the  Spotted-Tailed  Hobby. 
Sub-Family  V.  Falconince. 

I.  Falco. 

a.  Hicrofalco. 

1.  P.  Gyrfalco,  the  Jerfalcon. 

2.  71.  subniger,  the  Black  Falcon. 

3.  7".  peregrinator,  the  Sultan  Falcon.  ; 

4.  7".  peregrinus,  the  Peregrine  Falcon. 

5.  (?)  .P.  melanogenys,  the  Black-Cheeked  Falcon. 

6.  (?)  T".  anatum,  the  Duck  Falcon. 

7.  -P.  peregrinoid.es,  the  Salakoo  Falcon, 
ft.  Gennaia. 

8.  71  cervialis,  the  Double-Bearded  Falcon. 

9.  71.  lanarius,  the  Lanner  Falcon. 
10.  7*.  Jugger,  the  Jugger  Falcon. 

II.  Hypotriorchis. 
a.  Hypotriorchis. 

1.  77  subbuteo,  the  Hobby  Falcon. 

2.  77  severus,  the  Severe  Falcon. 

3.  77.  rufigularis,  the  Red-Necked  Falcon. 

4.  77.  frontatus,  the  Paramatta  Falcon. 
S.  JEsalon. 

5.  77  concolor,  the  Uniform  Falcon. 

6.  7T.  JEsalon,  the  Merlin. 

7.  77  columbarius,  the  Pigeon-Hawk. 

8.  77  Chiequera,  the  Chiequera  Falcon. 

9.  77  femoralis,  the  Red-Thighed  Hawk. 

III.  leracidea. 

1.  7.  berigora,  the  Cream-Bellied  Falcon. 

2.  7.  Amorce  Zealandice,  the  New  Zealand  Falcon. 

IV.  Tinnunculus. 

a.  Tinnunculus. 

1.  7*.  alaudarius,  the  Kestril  Falcon. 

2.  T.  rupicolus,  the  Rufous-Backed  Kestril. 

3.  T.  rupicolo'ides,  the  Rock-Falcon. 

4.  2".  pwnctato,  the  Spotted  Falcon. 

b.  Tichornis. 

5.  T.  cenchris,  the  Lesser  Kestril. 

6.  T.  cenchroides,  the  Nankin  Hawk. 

c.  Erythropus. 

7.  7".  vespertinus,  the  Ingrian  Falcon. 
<7  PwcUornii. 

8.  71.  sparverius,  the  Little  Falcon. 

9.  (?)  T".  cinnamomeus,  the  Cinnamon  Falcon. 


V,  Harpagus. 

1.  27  diodon,  the  Two-Toothed  Falcon. 

2.  77.  lidentatus,  the  Notched  Falcon. 

VI.  lerax. 

1.  7.  camilescens,  the  Bengal  Falcon. 

2.  7.  Eutolmus,  the  White-Naped  Falcon. 
8.  7.  sericeus,  the  Silky  Falcon. 

Sub-Family  VI.  Accipitrince. 

I.  .4  s<wr. 
a.  Astur. 

1.  4.  palumbarius,  the  Goshawk. 

2.  .4.  melanoleucus,  the  Pied  Goshawk. 

3.  .4.  radiatus,  the  Radiated  Falcon. 
6.  Spizageranus. 

4.  .4.  unicinctus,  the  One-Banded  Hawk/ 
c.  Leucospiza. 

5.  .4.  Aotias  Hollandice,  the  New  Holland  White  Eagle. 
c7  Lophospiza. 

6.  .4.  trivirgatus,  the  Three-Streaked  Hawk, 
e.  Astuvina. 

7.  .4.  nitidus,  the  Plumbeous  Falcon. 

8.  .4.  poliogaster,  the  Gray-Bellied  Falcon. 

9.  A.  leucorrhous,  the  Spotted  Falcon. 

10.  j4.  magnirostris,  the  Great-Billed  Falcon. 

II.  Poliornis. 

1.  P.  Teesa,  the  Teesa  Hawk. 

2.  P.  Ziventer,  the  Pale  Hawk. 

8.  P.  Indicus,  the  Gray-Cheeked  Hawk. 
4.  T\  pyrrhogenys,  the  Dark-Cheeked  Hawk. 

III.  Geranospiza. 

1.  ft  gracilis,  the  Slender  Hawk. 

IV.  Micrastur. 

1.  itf.  brachypterus,  the  Pied  Sparrow-Hawk. 

2.  it/,  xanthothorax,  the  Yellow-Necked  Hawk. 

3.  JW.  concentricus,  the  Concentrical  Sparrow-Hawk. 

V.  Accipiter. 
a.  Accipiter. 

1.  .4.  ju'sms,  the  Sparrow-Hawk. 

2.  J.  erythronemia,  the  Red-Thighed  Sparrow-Hawk. 

3.  .4.  tachiro,  the  Speckled  Sparrow-Hawk. 

4.  .4.  rufiventris,  the  Red-Bellied  Hawk. 
6.  A.fuscus,  the  American  Brown  Hawk. 

6.  A.  pileatus,  the  Hooded  Falcon. 

7.  -4.  Madagascariensis,  the  Madagascar  Hawk. 
6.  Hieraspiza. 

8.  .4.  finua,  the  Tiny  Falcon. 

9.  4.  minullus,  the  Dwarf-Falcon. 

10.  4.  virgatus,  the  Streaked  Hawk, 
c.  Urospiza. 

11.  .4.  cirrhocephalus,  the  New  Holland  Sparrow-Hawk, 

12.  A.  approximans,  the  Australian  Goshawk. 

VI.  Micronisus. 
a.  Tachyspiza. 

1.  J7.  Soloensis,  the  Soolo  Falcon. 
6.  Sceloipiza. 

2.  Tfcf.  Francesii,  France's  Sparrow-Hawk. 
C.  Micronisus. 

3.  .37.  badius,  Brown's  Hawk. 

4.  M.  sphenurus,  the  Short-Toed  Sparrow-Hawk. 
6.  M.  Gabar,  the  Red-Legged  Falcon. 

6.  M.  monogrammicus,  the  Single-Streaked  Hawk, 

VII.  Melierax. 

1.  TfcT.  musicus,  the  Chanting  Falcon. 
Sub- Family  VII.  Circinm. 

I.  Serpentarius. 

1.  &  secretarius,  the  Secretary. 

II.  Polyboro'ides. 

1.  7*.  radiatus,  the  Madagascar  Falcon. 

III.  Circus. 

a.  Strigiceps. 

1.  C.  cyaneus,  the  Hen-Harrier. 

2.  C.  melanoleucus,  the  Black  and  White  Indian  Falcon 

3.  C.  acoZi,  the  Long-Legged  Falcon. 

4.  C.  cinereus,  Quoy's  Buzzard. 

5.  C.  ater,  the  Black  Hen-Harrier. 

b.  Glaucopteryx. 

6.  C.  cinerescens,  the  Ash-Coloured  Falcon. 

7.  C.  Swainsoni,  the  Pale-Chested  Harriet. 

c.  Spilocercus. 

8.  C.  Jardinii,  Jardine's  Hen-Harrier. 
Spizacircus. 

9.  (7.  macropterus,  the  Salvador  Falcon, 
e.  Pygargus. 

10.  C.  ceruginosus,  the  Moor-Buzzard. 

11.  C.  assimilis,  the  Allied  Moor-Buzzard. 

12.  £7.  ranivorus,  the  Ranivorou?  Falcon. 
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We  subjoin  a  list  of  tlie  British  species  of  Falconidce  from  Mr. 
Yarrell's  '  British  Birds' : — 

Aquila  ncevia,  the  Spotted  Eagle. 

A.  chrysaetos,  the  Golden  Eagle. 

Halieeetus  albiciUa,  the  White-Tailed  Eagle  and  Cinerous  Eagle. 

Pandion  Halieeetus,  the  Osprey,  or  Fishing-Hawk. 

Falco  Gyrfalco,  the  Gyr-Falcon. 

F.  peregrimts,  the  Peregrine  Falcon. 

F.  subbuteo,  the  Hobby. 

F.  rufipes,  the  Red-Footed  Falcon. 

F.  disalon,  the  Merlin. 

F.  tinnuncuhis,  the  Kestrel  or  Windhover. 

Astur  palumbarius,  the  Goshawk. 

Accipiter  nisus,  the  Sparrow-Hawk. 

Milvus  vulgaris,  the  Kite,  the  Fork-Tailed  Kite  and  Glead. 
Nanclerusfurcatus,  the  Swallow-Tailed  Kite. 
Futeo  vulgaris,  the  Common  Buzzard. 

B.  lagopus,  the  Rough-Legged  Buzzard. 
Pernis  apivorus,  the  Honey-Buzzard. 
Circut  ceruginosus,  the  Marsh-Harrier. 

C.  cyaneus,  the  Hen-Harrier. 

C.  Montagui,  Montagu's  Harrier. 

A  very  fine  collection  of  the  Falconidce,  unequalled  in  the  number 
of  species,  is  at  present  to  be  seen  in  the  Gardens  of  the  Zoological 
Society,  Regent's  Park,  London. 

FALCONRY,  or  HAWKING,  the  art  of  training  and  flying  hawks 
to  take  other  birds.  Julius  Firmicus,  who  lived  in  the  middle  of  the 
4th  century,  is  the  first  Latin  writer  who  speaks  of  falconers,  and  the 
art  of  teaching  one  species  of  birds  to  fly  at  and  catch  another.  The 
art  however  had  been  in  all  probability  practised  in  the  east  from 
remote  ages,  whence  it  certainly  came  to  Europe. 

From  the  Heptarchy  to  the  time  of  Charles  II.  falconry  was  the 
principal  amusement  of  our  ancestors  in  England.  A  person  of  rank 
scarcely  stirred  out  without  a  hawk  upon  his  hand,  which,  in  old 
illuminations  and  upon  ancient  seals,  is  the  criterion  of  nobility. 
Harold,  afterwards  king  of  England,  is  thus  represented  in  the  Bayeux 
Tapestry,  when  visiting  the  court  of  William,  duke  of  Normandy. 

Florence  of  Worcester  (4to  edit.  1592,  p.  310)  states  that  King 
Alfred  had  his  falconers  among  the  persons  whom  he  encouraged  for 
their  skill  in  different  professions ;  and  a  metrical  treatise  on  the  art 
of  falconry,  still  extant,  is  ascribed  to  King  Edward  the  Confessor. 

In  Domesday  Book  the  practice  of  falconry  is  illustrated  by  nume- 
rous entries.  In  several  places  we  find  a  sum,  no  less  than  ten  pounds, 
made  the  optional  payment  instead  of  finding  a  hawk  ('  Domesday 
Book,'  torn.  i.  fol.  134,  b.  172,  230) ;  and  once,  at  Worcester  (torn.  i. 
172)  a  Norway  hawk  is  specified.  Aeries,  or  places  destined  for  the 
breeding  or  training  of  hawks,  are  entered  in  the  Survey,  in  Bucking- 
hamshire, Gloucestershire,  Worcestershire,  Herefordshire,  Shropshire, 
and,  more  frequently  than  in  other  counties,  in  Cheshire  ;  as  well  as 
among  the  lands  between  the  Ribble  and  the  Mersey.  ('  Domesday 
Book,'  torn.  i.  fol.  144,  152,  163  b,  172,  180,  252  b,  256  b,  257,  264, 
265,  265  b,  266  b,  267,  267  b,  268  b,  269,  270.) 

Nor  were  hawks  less  prized  at  subsequent  periods.  According  to 
Madox  ('  Hist.  Excheq.'  i.  273),  in  the  14th  Hen.  II.,  Walter  Cuot, 
one  of  the  king's  tenants,  rendered  his  rent  at  the  exchequer  in  three 
hawks  and  three  girfalcons.  King  John  had  also  his  hawks  ('  Pat.'  4, 
'Job.'  m.  2) ;  and  upon  the  Patent  Roll  of  the  34th  Hen.  III.  a  copy 
occurs  of  the  letter  which  the  king  sent  in  that  year  to  the  king  of 
Norway  for  hawks.  Bray,  in  the  '  History  of  Surrey '  (vol.  iii.  p.  82), 
relates  a  curious  anecdote  of  Henry  III.'s  anger  with  one  Roger  Belet, 
who,  by  reason  of  something  he  had  done  or  omitted  about  a  spar- 
hawk,  was  disseised  of  all  his  lands  and  40s.  rent  in  Bagshot.  In  the 
34th  Edw.  III.  it  was  made  felony  to  steal  a  hawk  ;  to  take  its  eggs, 
even  in  a  person's  own  ground,  was  punishable  with  imprisonment  for 
a  year  and  a  day,  besides  a  fine  at  the  king's  pleasure.  In  Queen 
Elizabeth's  reign  the  imprisonment  was  reduced  to  three  months; 
but  the  offender  was  to  find  security  for  his  good  behaviour  for  seven 
years,  or  lie  in  prison  till  he  did.  (Pennant,  '  Brit.  Zool.'  8vo,  Lond. 
1812,  vol.  i.  p.  212.) 

Edward  III.,  according  to  Froissart  ('Chron.'  i.  c.  210),  had  with 
him  in  his  army,  when  he  invaded  France,  thirty  falconers  on  horse- 
back, who  had  charge  of  his  hawks;  and  every  day  he  either  hunted 
or  went  to  the  river  for  the  purpose  of  hawking,  as  his  fancy  inclined 
him.  Queen  Elizabeth  is  represented  enjoying  this  sport  in  a  wood- 
cut in  Turbervile's  'Falconry,'  published  in  1575;  and  it  was  the 
favourite  amusement  with  King  James  I. 

By  an  entry  upon  the  '  Originalia  Rolls '  of  the  35th  Edw.  III. 
('  Origin.'  vol.  ii.  p.  267),  it  appears  that  a  falcon  gentil  cost  20s. ;  a 
tersil  gentil,  10s. ;  a  tersil  lestour,  6s.  8d. ;  and  a  lanner,  6s.  8d. : 
these  were  the  prices  which  the  sheriff  was  to  give  for  hawks  for  the 
king's  use.  In  an  account-book  of  the  20th  Hen.  VIII.  a  goshawk 
and  two  falcons  are  prized  at  ZL,  and  fwe  falcons  and  a  tersil  at  81. 
Bert,  in  his  '  Address  to  the  Reader,'  prefixed  to  his  '  Treatise  of 
Hawkes  and  Hawking,'  published  in  1619,  says  he  "  had  for  a  gos- 
hawke  and  a  tarsell  a  hundred  marks." 

Falconry  was  attempted  to  be  revived  by  George,  earl  of  Orford, 
who  died  in  1791 ;  and  in  Yorkshire  Colonel  Thornton  had  a  hawking 
establishment  at  a  rather  later  period.    Sir  John  Sebright  and  a  few 


other  gentlemen  also  practised  it  in  Norfolk  at  the  beginning  of  the 
present  century.  As  a  rural  diversion  however,  principally  in  conse- 
quence of  the  inclosures,  it  has  gone  into  disuse. 

A  list  of  the  hawks  which  were  most  used  by  sportsmen  in  the 
time  of  Charles  I.  is  given  in  Walton's  '  Complete  Angler ;'  and  an 
explanation  of  the  words  of  art  in  hawking  will  be  found  in  Latham's 
'  Falconry,'  4to,  Lond.  1633. 

The  earliest  printed  treatise  on  hawking  in  English  is  the  '  Book 
of  St.  Albans,'  fol.  1481,  ascribed  to  Juliana  Barnes  or  Berners,  abbess 
of  Sopwell.  There  are  numerous  other  and  curious  treatises  upon 
falconry  both  in  French  and  English,  some  of  them  of  very  rare 
occurrence.  '  Le  Miroir  de  Phebus,  avec  l'Art  de  Fauconerie,'  pub- 
lished at  Paris  in  8vo.  without  date,  was  the  first  work  upon  the 
subject  printed  in  the  French  language. 

For  further  information  upon  falconry  and  its  practice  the  reader 
may  refer  to  Spelman's  'Glossary,'  v.  'Acceptor,'  edit,  fol.,  Lond. 
1626,  p.  7;  Warton's  '  Observ.  on  Spenser's  Fairy  Queen,'  vol.  ii. 
pp.  171-173;  Strutt's  '  Sports  and  Pastimes  of  the  People  of  England,' 
4to.,  Lond.  1810,  pp.  21-33;  and  Haslewood's  '  Literary  Researches 
into  the  History  of  the  Book  of  St.  Albans,'  4to.,  Load.  1810,  pp. 
21-48. 

FALCOPERN.  [Falconidje.] 
FALCUNCULUS.  [Laniad^.] 

FALLOPIAN  TUBES,  so  called  from  Fallopius  the  anatomist, 
who  first  accurately  described  them.  They  are  tortuous  and  slender 
membranous  canals,  about  three  inches  in  length,  which  proceed  on 
each  side  from  the  two  upper  corners  of  the  flattened  triangular  or 
pear-shaped  body  of  the  uterus.  They  communicate  with  its  cavity 
by  minute  openings  capable  of  admitting  a  large  bristle.  As  they 
diverge  outwards  from  their  origin  they  enlarge,  and,  curving  back- 
wards, terminate  obliquely  in  open  fringed  extremities  directed 
towards  the  ovaries,  which  lie  below  and  somewhat  behind  them. 
They  are  included,  as  are  likewise  the  ovaries,  in  the  duplicature  of 
the  peritoneal  lining  of  the  abdomen,  called  the  broad  ligaments  of 
the  uterus,  by  which  that  body  is  itself  invested  and  attached  laterally 
to  the  cavity  of  the  pelvis.  A  production  of  this  membrane  sheathes 
them  to  their  loose  trumpet-shaped  extremities,  and  turning  over  the 
edge  is  continued  for  some  distance  up  the  interior  surface,  finally 
blending  with  the  mucous  lining  which  accompanies  them  in  their 
exit  from  the  uterus.  This  is  the  only  instance  in  the  body  of  the 
continuity  of  a  serous  and  mucous  membrane,  and  probably  has  some 
concern  in  the  spreading  of  inflammation  from  the  interior  of  the 
uterus  to  the  peritoneum,  which  constitutes  one  of  the  forms  of 
puerperal  fever. 

Before  the  period  of  conception  these  tubes  are  observed  in  the 
lower  animals  to  become  more  full  of  blood,  and  to  have  a  writhing 
peristaltic  motion  like  that  which  impels  the  aliment  along  the  intes- 
tinal canal.  Certain  prominences  are  also  observed  at  this  time  on 
the  surface  of  the  ovaries,  produced  by  the  maturation  and  swelling 
of  the  Graafian  vesicles,  which  are  the  ova  or  germs  of  the  future 
progeny.  The  Fallopian  tubes  then  become  attached  by  their  open 
fimbriated  mouths  over  these  prominences ;  and  receiving  the  vesicles 
as  they  burst  through  the  peritoneal  covering  of  the  ovaries,  convey 
them  by  the  peristaltic  motion  we  have  mentioned  into  the  uterus. 

These  germs  are  sometimes  fecundated  before  they  reach  their 
destination,  when  what  is  called  extra-uterine  conception  occurs.  In 
these  cases  the  germ  never  reaches  the  uterus  at  all,  but  remains  in 
the  intermediate  canal,  and  becomes  attached  to  its  surface ;  in  this 
position  it  may  attain  its  full  size,  expanding  the  tube  as  it  grows,  till 
at  length  it  gives  way,  and  the  foetus  escapes  into  the  general  cavity 
of  the  abdomen.  Such  cases  are  not  necessarily  fatal ;  the  foetus,  dead 
of  course,  sometimes  becomes  inclosed  after  a  certain  period  in  a 
membranous  cyst,  gradually  extended  around  it  from  the  parietes  of 
the  abdomen ;  and  may  remain  for  many  years  without  exciting  much 
irritation.  In  other  instances  abscesses  form  and  break  in  succession, 
discharging  the  bones  and  other  unabsorbed  parts  of  the  foetus,  and 
the  case  eventually  does  well.  But  such  results  are  rare  ;  and  nothing 
but  the  Csesarean  operation  affords  much  prospect  of  saving  life. 

FALLOW-CHAT.  [Saxicola.] 

FALLOW-DEER.  [Cervid.ze.] 

FAMILIES  OF  PLANTS.  The  word  Family  in  Botany  is  mostly 
applied  to  a  group  of  Plants  of  the  same  value  as  a  Natural  Order.  In 
this  sense  it  has  been  mostly  employed  throughout  the  pages  of  this 
work.  At  the  same  time,  in  the  arrangements  of  some  writers,  a  Family 
is  made  a  group  of  less  value  than  an  Order ;  whilst  in  the  writings  of 
others  the  term  is  loosely  applied  to  distinguish  any  group  of  plants 
of  higher  value  than  a  single  species.  It  is  thus  sometimes  employed 
synonymously  with  Genus.  The  names  of  natural  orders,  being  mostly 
those  of  a  genus,  which  serves  as  a  type  for  the  rest  of  the  group,  are 
easily  Englished  by  adding  the  word  Family.  Thus  the  Order  Gen- 
tianacece  is  called  in  English  the  Gentian  Family,  and  so  on.  By  this 
means  the  word  Family  is  sometimes  restricted  to  the  species  of  a 
genus.  Another  word  used  synonymously  with  Natural  Order  by  Dr. 
Lindley  is  Tribe.  ■  In  his  Natural  System,  all  the  orders  having  typical 
genera  with  English  names  have  been  called  Tribes,  with  the  English 
names  attached.  Thus,  Cinchonacece,  the  Coffee  tribe  ;  Pistiacece,  the 
Duck-Weed  tribe  ;  Euphorbiacecc,  the  Euphorbium  tribe.  At  the  same 
time,  Tribe  is  frequently  used  to  express  a  group  of  less  value  than  an 
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Order,  as  in  the  larger  orders,  Umbelliferce,  Legwminosm,  Composite, 
Crucifcrce,  &c.  More  recently,  Dr.  Lindley  has  endeavoured  to  give  a 
single  English  word  to  express  each  natural  tribe  or  order :  thus, 
Magnoliacece  are  called  Magnoliads  ;  Scrophulariaccw,  Figvvorts ; 
Galiacece,  Stellates.  We  have  added  these  names  after  each  order  in 
the  '  English  Cyclopcedia.' 

The  following  plan  will  give  an  idea  of  the  relative  value  of  terms 
used  in  the  subdivisions  of  Plants  : — 
Class. 
Sub-Class. 
Group. 
Alliance. 

Order,  or  Family. 

Sub-Order,  or  Sub-Family 
Tribe. 

Sub-Tribe. 
Division. 

Sub-Division. 
Genus. 

Sub-Genus,  or  Section. 
Species. 
Variety. 

The  divisions,  groups,  and  alliances  between  the  sub-class  and  order 
are  adopted  by  Lindley  in  his  Natural  System,  and  frequently  occur 
in  this  work.  It  is  only  a  few  orders,  such  as  Composite,  that  require 
the  subordinate  divisions  above,  and  only  the  larger  genera  require  to 
be  divided  into  sub-genera. 

FARINA.  [Starch.] 

FASCICLE,  in  Botany,  is,  strictiy  speaking,  that  kind  of  inflores- 
cence in  which  the  flowers  are  arranged  in  a  flat-headed  raceme  or 
corymb,  and  begin  to  expand  in  the  centre  sooner  than  at  the  circum- 
ference. The  term  is  however  constantly  applied  to  any  collection  of 
flowers  or  leaves  in  clusters  at  the  end  or  on  the  sides  of  a  branch  : 
thus,  the  leaves  of  the  larch  are  called  fasciculate. 

FASCIOLA,  a  name  given  to  various  forms  of  Trematode  Worms. 
[Entozoa.] 

FASSA1TE.  [Pyroxene.] 

FAT.  This  substance  varies  in  properties  according  to  the  animals 
producing  it.  In  all  cases  however  it  is  composed  of  three  different 
kinds,  which  differ  as  to  their  melting  point :  these  are  termed  Olein, 
or  Elain,  Stearin,  and  Margarin.  It  is  not  however  to  be  considered 
that  the  substances  to  which  these  names  are  given  are  in  all  cases 
absolutely  identical ;  they  vary  as  to  smell,  taste,  solubility  in  alcohol, 
&c. ;  but  all  fats  agree  in  being  insoluble  in  water,  and  in  not  contain- 
ing any  azote,  which  is  a  common  constituent  of  most  other  animal 
matter.  Olein,  Stearin,  and  Margarin  are  composed  of  acids  called 
oleic,  stearic,  andmargaric  acids,  combined  with  abase  called  Glycerine. 
Glycerine  is  the  oxide  of  a  compound  radicle  called  Lipyle.  [Adipose 
Tissue.] 

Human  Fat  varies  a  little  according  to  the  part  of  the  body  producing 
it :  that  from  the  region  of  the  kidneys,  after  it  has  been  melted,  is 
yellowish  and  inodorous ;  it  begins  to  concrete  at  76°  Fahr.,  and  is 
solid  at  64° ;  it  dissolves  in  forty  times  its  weight  of  alcohol  of  0'821 
when  boiling,  and  on  cooling  stearin  is  deposited,  which,  after  pressure 
in  bibulous  paper  at  78°,  is  colourless,  fusible  at  122°,  and  may  be 
cooled  to  106°  before  it  begins  to  congeal ;  its  temperature,  on  account 
of  the  evolution  of  latent  heat,  then  rises  to  120°  :  21'5  parts  of  this 
stearin  are  soluble  in  100  parts  of  boiling  anhydrotis  alcohol,  the 
greater  part  of  which  separates  in  acicular  crystals  on  cooling. 

The  Olein  of  human  fat  i3  a  colourless  oily  sweetish  fluid,  and 
remains  so  at  40° ;  at  60°  its  specific  gravity  is  0'913  ;  123  parts  of 
this  Olein  are  soluble  in  100  parts  of  boiling  alcohol;  on  cooling  to 
170°  the  solution  becomes  turbid. 

Ox  Fat. — When  this  has  been  fused  it  begins  to  solidify  at  98°,  and 
the  temperature  then  rises,  for  a  reason  already  mentioned,  to  102°. 
Forty  parts  of  boiling  alcohol,  of  specific  gravity  0'821,  dissolve  one 
part  of  it ;  and  it  contains  about  three-fourths  of  its  weight  of  stearin, 
which  is  solid,  hard,  colourless,  not  greasy,  and  of  a  granular  crystal- 
line texture;  it  fuses  at  about  112°,  and  may  then  be  cooled  to  102°, 
when,  on  congealing,  it  rises  to  112°.  It  burns  like  white  wax.  Of 
this  stearin  about  15'5  parts  are  dissolved  by  100  parts  of  anhydrous 
alcohol. 

The  Olein  of  ox  fat  is  colourless,  nearly  inodorous,  and  its  specific 
gravity  is  0-913  :  boiling  alcohol  dissolves  nearly  one-fourth  more  than 
its  weight. 

Sheep's  Fat  (or  Mutton  Suet)  greatly  resembles  that  of  the  ox ;  it 
is  however  whiter,  and  by  exposure  to  the  air  acquires  a  peculiar 
odour.  After  fusion  it  congeals  at  a  temperature  varying  between 
98°  and  102°;  it  dissolves  in  44  parts  of  alcohol  of  specific  gravity 
0'821.  The  Stearin  is  white,  translucent,  and  after  fusion  but  imper- 
fectly crystalline  ;  about  16  parts  are  dissolved  by  100  parts  of  boiling 
anhydrous  alcohol.  The  Olein  of  mutton  suet  is  colourless ;  its  specific 
gravity  is  0'913  ;  and  80  parts  of  it  are  dissolved  by  100  parts  of 
anhydrous  alcohol  at  168°. 

Hog's  Fat,  or  Hog's  Lard,  is  a  soft  colourless  solid,  which  fuses 
between  78°  and  86° ;  its  specific  gravity  at  60°  is  0'938.  By  powerful 
and  long-continued  pressure  at  42°,  between  folds  of  blotting-paper,  it 
is  stated  to  yield  'C2  its  weight  of  colourless  olein,  of  specific  gravity 


0'915  ;  of  this,  100  of  boiling  alcohol  dissolve  123  parts.  The  Stearin 
of  hog's  lard  is  inodorous,  solid,  and  granular,  which,  after  fusion, 
remains  liquid  down  to  100°,  and  then,  on  congealing,  the  temperaturo 
rises  to  109°.    It  becomes  acid  by  exposure  to  the  air. 

Goat's  Fat  contains  a  peculiar  fat,  termed  Hircin  by  Chevreul,  and 
to  the  presence  of  this  its  peculiar  odour  is  owing,  and  which  remains 
to  a  great  degree  with  the  olein  when  this  is  separated  from  the 
stearin  :  by  particular  management  this  fat  yields  hircic  acid. 

The  Fat  of  Birds. — Goose  Fat  is  colourless,  and  of  a  peculiar  taste 
and  smell ;  after  fusion  it  congeals  at  80°  into  a  soft  solid  of  the  con- 
sistence of  butter.  When  subjected  in  bibulous  paper  to  pressure  at 
30°,  100  part3  are  separable  into  68  of  olein  and  32  of  stearin,  fusible 
at  112°.  The  Fat  of  Ducks  fuses  at  76°,  and  yields  72  olein  and  28 
stearin,  fusible  at  120°.  Turkey's  Fat  is  separable  into  74  olein  and 
26  stearin,  fusible  at  112°.    [Oils;  Adipose  Tissue.] 

FATHER-LASHER.  [Cottus.] 

FAUJASITE,  a  Mineral,  consisting  of  a  hydrous  silicate  of  alumina, 
with  lime  and  soda.  It  occurs  crystallised  in  the  form  of  an  octahedron 
with  a  square  base.  Its  colour  is  white,  sometimes  brown.  Fracture 
vitreous  or  uneven.  Fragile.  Lustre  brilliant.  It  is  so  hard  as  to 
scratch  glass.  It  is  found  with  Augitc  at  Kaiserstuhl  in  Breisgau. 
Analysis,  by  Damour  : — 

Silica  49-36 

Alumina  16'77 

Lime  5'00 

Soda       .       .       .       .'  .      .    .  4-34 

Water  22-49 
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FAULT.    [Coal-Formation;  Geology.] 

FAUNA,  a  term  employed  by  naturalists  to  express  the  whole  of 
the  members  of  the  animal  kingdom  living  in  a  particular  district 
or  at  a  particular  time.  Thus  all  the  animals  living  in  Great  Britain 
constitute  the  British  Fauna.  Those  inhabiting  the  land  form  the 
Terrestrial  Fauna;  those  found  in  the  seas  constitute  the  Marine 
Fauna.  It  is  often  applied  collectively  to  all  the  animals  of  the 
world,  the  extinct  species  constituting  the  Fossil  Fauna,  and  the 
living  species  the  Recent  Fauna  of  the  world.  The  word  is  derived 
from  the  Fauni,  who  were  supposed  to  be  the  patrons  of  wild 
animals. 

The  word  Flora  is  also  applied  in  the  same  way,  to  comprehend 
the  whole  of  the  plants  of  a  district,  and  admits  of  the  same  appli- 
cations as  the  term  Fauna.  It  is  derived  from  Flora,  the  goddess  of 
flowers.  [Flora.] 

FAUVETTE.  [Sylviad^e.] 

FAVASTRvEA.  [Madrephyllicea.] 

FAVOSI'TES,  a  genus  of  Fossil  Zoophyta,  common  in  the  Silurian 
strata  of  Norway  and  Wales.    (Murchison,  '  Sil.  System.') 

FAVULA'RIA,  a  generic  title  of  certain  Fossil  Plants  allied  to 
Sigillaria,  as  F.  tessdlata,  from  the  Coal-Formation.  (Sternberg.) 
[Coal-Plants.] 

FEATHER-ALUM,  a  hydrous  sulphate  of  alumina,  not  mixed 
with  any  other  sulphate.  It  occurs  more  frequently  than  the  true 
Alums,  which  are  double  salts. 

FEATHER-GRASS,  or  STIPA.  [Graminaoe.e.] 

FEATHER-ORE,  a  Mineral,  consisting  of  sulphuret  of  antimony 
and  lead.  It  occurs  in  fine  capillary  crystallisations  like  a  cobweb. 
Its  colour  is  dark  lead-gray.  It  is  found  in  the  Eastern  Harz.  Its 
composition  is— 

Antimony  31 

Lead   .47 

Sulphur  20 
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FEATHERS.  [Birds.] 

FECULA,  or  F^CULA.  [Starch.] 

FECUNDATION.  [Reproduction.] 

FEDIA.  [Valerianella.] 

FEELING.    [Nervous  System;  Touch.] 

FE'LIDjE,  or  FELINA,  a  Family  of  the  Cat  kind,  of  the  order 
Camivora,  in  which  the  organs  of  destruction  reach  their  highest 
development.  They  are,  among  the  quadrupeds,  what  the  Falcon'ute 
are  among  the  Birds.  Sometimes  this  family  is  made  to  include  the 
Dogs,  Hyajnas,  Wolves,  and  smaller  Camivora.  We  shall  confine 
ourselves  here  to  the  members  of  the  tribe  Felina  of  Dr.  J.  E.  Gray, 
comprising  the  Cats,  Lions,  Tigers,  Leopards,  and  Lynxes. 

The  principal  instruments  of  the  destructive  energy  of  these 
animals  are  the  teeth  and  claws. 

The  dental  formula  then  in  these  animals  is  the  following  : — 

Incisors,  —  ;  canines,  :!— I  ;  molars,  \ — ^=  30. 
6  1—1  3—3 

The  formation  of  these  teeth  is  beautifully  shown  in  four  prepara- 
tions in  the  museum  of  the  Royal  College  of  Surgeons  in  London. 
No.  329  is  the  anterior  part  of  the  right  ramus  of  the  lower  jaw  of 
a  young  lion,  exhibiting  the  teeth,  together  with  the  gums  in  which 
they  are  imbedded,  and  the  border  of  soft  parts,  or  lip,  with  which 
they  are  surrounded.  No.  330  is  the  anterior  part  of  the  upper  jaw 
of  a  young  lion  injected,  in  which  the  body  of  the  second  or 


f43  FELlDJE. 


permanent  laniary  (canine  tooth,  or  cuspidatus)  is  pretty  completely 
formed,  and  the  fang  forming.  The  laniary  is  cut  down  in  the 
direction  of  its  axis  to  expose  the  cavity  containing  the  pulp  on 
which  it  was  forming.  There  is  one  of  the  molars  in  the  act  of 
being  shed,  and  the  adult  or  permanent  tooth  is  pushing  into  the 
gum.  No.  331  is  the  counterpart,  or  oposite  section  of  the  same 
laniary ;  and  No.  332  is  the  laniary  of  the  jaw  of  the  opposite  side 
af  the  same  lion,  showing  the  whole  of  the  pulp  on  which  it  was 
forming.    ('  Catalogue,  Physiological  Series,  Gallery,'  vol.  i.) 


Teeth  of  the  Cat  family.  1,  upper  Jaw  ;  a,  internal  view  ;  6,  external  view  : 
2,  lower  jaw  ;  a,  internal  view  ;  b,  external  view  :  3,  teeth  when  the  jaws  are 
*hut  seen  in  profile.    From  F.  Cuvien 

The  articulation  of  the  condyles  of  the  lower  jaw  in  which  this 
formidable  apparatus  is  set  is  so  contrived  as  to  cause  its  operation 
in  the  most  efficient  manner.  These  processes  are  situated  in  the 
tame  straight  horizontal  line ;  they  are  cylindrical,  and  firmly  locked 
in  the  transversely  elongated  glenoid  cavities,  the  margins  of  which 
are  so  extended  both  before  and  behind  the  condyle  that  rotatory 
motion  is  impossible.  The  crowns  of  the  molar  or  rather  lacerating 
teeth  are  compressed,  and  covered  with  enamel,  as  indeed  are  those 
of  all  the  others  :  the  molars  terminate  in  pointed  processes,  and 
the  lower  teeth  shut  between  the  upper.  Thus,  when  called  into 
action,  the  teeth  and  jaws  operate  like  the  antagonist  blades  of  a 
pair  of  scissors  upon  the  substance  submitted  to  their  cutting  edges. 
The  canine  teeth,  the  principal  prehensile  weapons  of  the  head,  are 
very  long  and  large,  especially  in  the  larger  Cats.  If  we  examine 
the  cranium  of  a  lion  or  tiger  we  Bhall  be  at  no  loss  to  discover  the 
machinery  by  which  this  dental  apparatus  is  worked. 


Skull  of  Lion  seen  from  above,  showing  the  extent  of  the  zygomatie  arches 
and  temporal  fossa.-. 


FELIDiE.  741 


The  Crista  Occipitalis,  which  is  most  strongly  marked  in  the 
cats,  is  a  sharp  and  prominent  bony  ridge  rising  from  the  upper  and 
hind  portion  of  the  skull.  Its  chief  use  is  for  the  attachment  of 
the  temporal  muscle,  and  the  size  of  the  temporal  fossa,  and  the 
strength  and  extent  of  the  zygomatic  arch  depend  upon  the  magnitude 
of  that  muscle.  In  no  animals  is  this  fossa  larger  than  in  the 
Carnivora.  It  not  only  occupies  the  whole  of  the  sides  and  upper 
part  of  the  skull,  but  is  still  further  increased  by  the  prominent 
bony  crests  proceeding  from  the  frontal,  parietal,  and  occipital  bones. 
The  temporal  muscles  would  indeed  almost  completely  cover  the 
cranium  in  many  of  these  animals,  were  it  not  for  their  separation 
by  the  parietal  ridge. 


Skull  of  Lion  seen  in  profile,  showing  the  prominent  bony  crests. 


The  zygomatic  suture  is  so  oblique  that  the  temporal  bone  forms 
the  whole  superior  margin,  and  the  os  mala)  the  inferior  edge  of  the 
zygoma. 

In  consequence  of  the  construction  which  we  have  endeavoured 
to  explain,  the  lower  jaw  is  capable  of  motion  only  upwards  and 
downwards,  and  entirely  incapable  of  that  motion  in  a  horizontal 
direction,  which  is  necessary  to  mastication,  properly  so  called. 
Accordingly  the  Cats  cut  and  lacerate  their  food  coarsely,  and  transmit 
it  in  large  portions  to  the  stomach,  there  to  be  acted  on  by  the  gastric 
juice. 

_  The  muscles  of  the  neck  and  fore  quarter  of  the  Cats  are  espe- 
cially powerful  to  give  full  effect  to  this  part  of  the  organisation, 
and  to  enable  the  animal  to  drag  or  carry  away  its  prey. 

We  must  next  turn  our  attention  to  the  other  organs  of 
prehension,  the  claws. 

The  five  toes  of  the  anterior  and  four  toes  of  the  posterior 
extremities  of  the  Cats  are  armed  with  very  strong,  hooked,  sub- 
compressed  sharp  claws.  These  extremities,  the  anterior  ones  espe- 
cially, thus  become  powerful  instruments  for  seizing  and  rending  the 
prey.  The  muscles  that  are  to  wield  these  weapons  are  of  great 
strength  ;  those  of  the  fore  arm  especially,  which  in  the  lion  and 
tiger  offer  the  same  arrangement  for  flexion,  extension,  pronation, 
and  supination,  as  is  observed  in  man,  are  highly  developed,  and  the 
blow  alone  which  the  animal  can  deal  with  this  limb  is  frequently 
fatal.  It  is  asserted  that  the  Bengal  Tiger  ha3  been  known  to 
fracture  the  skull  of  a  man  with  one  stroke  of  its  heavy  paw.  The 
claws,  by  a  beautiful  conformation,  are  always  preserved  without 
effort  from  coming  in  contact  with  external  bodies,  so  as  to  keep 
them  sharp  and  ready  for  action.  There  are  some  interesting 
specimens  in  the  Museum  of  the  Royal  College  of  Surgeons  in 
London,  which  will  illustrate  this  provision.  No.  287  of  the 
'Physiological  Series'  is  a  toe  from  the  right  fore  foot  of  a  lion, 
with  the  last  phalanx  retracted  on  the  ulnar  (which  from  the  prone 
state  of  the  foot  is  the  outer)  side  of  the  second  phalanx.  This  state 
of  retraction  is  constantly  maintained,  except  when  overcome  by  an 
extending  force,  by  means  of  elastic  ligaments,  two  of  which  have 
bristles  placed  beneath  them  in  the  preparation.  The  principal  one 
arises  from  the  outer  side  and  distal  extremity  of  the  second  phalanx, 
and  is  inserted  into  the  superior  angle  of  the  last  phalanx  ;  a  second 
arises  from  the  outer  side  and  proximal  end  of  the  second  phalanx, 
and  passes  obliquely  to  be  inserted  at  the  inner  side  of  the  base  of 
the  last  phalanx  ;  a  third,  which  arises  from  the  inner  side  and 
proximal  extremity  of  the  second  phalanx,  is  inserted  at  the  same 
point  as  the  preceding.  The  tendon  of  the  flexor  profundus  perforans, 
which  is  the  antagonist  of  the  ligaments,  has  been  divided.  No.  287 
A  is  a  toe  from  the  left  fore  foot  of  a  young  lioness,  with  the  last 
phalanx  drawn  out,  as  in  the  action  of  the  fltxor  profundus.  The 
same  ligaments  are  shown  as  in  the  preceding  preparation,  together 
with  the  insertion  of  the  flexor  and  extensor  tendons.  In  order  to 
produce  the  full  effect  of  drawing  out  the  claw,  a  corresponding 
action  of  the  extensor  muscle  is  necessary  to  support  and  fix  the 
second  phalanx ;  by  its  ultimate  iusertion  in  the  terminal  phalanx, 
it  serves  also  to  restrain  and  regulate  the  actions  of  the  flexor  muscle. 
A  bristle  is  placed  beneath  that  part  of  the  extensor  tendon  which 
passes  under  one  of  the  elastic  ligaments  to  be  inserted  into  the 
base  of  the  last  phalanx  immediately  above  the  articulation.  In 
both  preparations  lateral  processes  of  tendon  may  be  observed  going 
to  the  under  part  of  the  base  of  the  phalanx,  which  are  partly  inserted 
there,  and  partly  lost  in  the  integument :  they  are  given  off  from  the 
extensor  tendon  as  it  passes  over  the  proximate  phalanx,  and  are 
joined  by  ligamentous  fibres  from  the  sides  of  the  same  phalanx. 
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No.  288  is  a  toe  from  the  right  hind  foot  of  a  lion,  with  the  last 
phalanx  drawn  out,  and  the  elastic  ligaments  put  on  the  stretch. 
As  the  phalanges  of  the  hind  foot  are  retracted  in  a  different 
direction  to  those  of  the  fore  foot,  that  is,  directly  upon  and  not  by 
the  side  of  the  second  phalanx,  the  elastic  ligaments  are  differently 
disposed,  as  may  be  seen  by  comparing  this  with  the  preceding 
preparation.  The  outer  ligament  is  of  a  flattened  triangular  form  ; 
it  arises  from  the  whole  outer  side  of  the  middle  phalanx,  is  strongest 
at  the  anterior  margin,  and  is  inserted  at  the  superior  angle  of  the 
last  phalanx :  the  inner  ligament  is  of  a  rounded  form,  arises  from 
the  inner  side  and  distal  end  of  the  second  phalanx,  and  is  also 
inserted  at  the  superior  angle  of  the  last  phalanx,  which  is  necessarily 
drawn  back  in  the  diagonal  of  the  elastic  forces.  No.  288  A  is  the 
innermost  toe  or  pollex  of  the  right  fore  foot  of  a  young  lioness, 
exhibiting  a  disposition  of  the  elastic  ligaments  and  mode  of  retraction 
similar  to  the  toes  of  the  hind  foot ;  but  here  the  inner  ligament  is 
of  the  flattened  triangular  form,  and  the  outer  one  rounded.  The 
latter  passes  between  a  division  in  the  extensor  tendon,  one  part  of 
which  is  inserted  in  the  base  of  the  last  phalanx  just  above  the 
articulation  ;  the  other  part  into  the  outer  side  of  the  base  of  the 
phalanx,  and  into  the  integument.  ('  Catalogue,  Physiological  Series, 
Gallery,'  vol.  i.)  "It  seems  scarcely  necessary,"  adds  the  able  author 
of  the  foregoing  description,  "to  allude  to  the  final  intention  of  these 
beautiful  structures,  which  are,  with  some  slight  modifications, 
common  to  the  genus  Felis.  The  claws  being  thus  retracted  within 
folds  of  the  integument,  are  preserved  constantly  sharp,  and  ready 
for  their  destined  functions,  not  being  blunted  and  worn  away  in  the 
ordinary  progressive  motions  of  the  animal ;  while  at  the  same  time, 
as  soft  parts  only  are  brought  in  contact  with  the  ground,  this 
circumstance  contributes  to  the  noiseless  tread  of  the  feline  tribe." 
('  Gallery.') 


Structure  of  the  apparatus  for  retracting  and  extending  the  claws  of  the  Cats, 
as  exemplified  in  the  fore  foot  and  hind  foot  of  the  lion. 

The  elastic  ligaments  which  retain  the  last  phalanx  and  claw  in  o 
state  of  retraction  are  not  the  same  in  the  fore  and  hind  foot. 

In  fig.  1,  which  is  a  toe  from  the  left  fore  foot  of  a  young  lion, 
represented  in  a  state  of  extension,  a  points  to  the  two  elastic  liga, 
ments  ;  6,  the  tendon  of  the  extensor  muscle ;  c,  a  process  of  inelastic 
tendon  ;  d,  the  tendon  of  the  flexor  muscle,  which  passes  over  the 
upper  extremity  of  the  last  phalanx  at  e,  as  over  a  pulley,  and  thus 
assists  the  powerful  action  of  that  muscle. 

In  fig  2,  a  toe  from  the  hind  foot,  the  two  elastic  ligaments  («) 
converge  to  be  inserted  into  the  upper  angle  of  the  last  phalanx,  and 


draw  it  backwards  directly  upon,  instead  of  by  the  side,  of  the 
penultimate  phalanx ;  c  is  a  process  of  lateral  inelastic  tendon  ;  and 
d  the  tendon  of  the  flexor  profundus,  which  is  strongly  strapped 
down  by  an  annular  ligament,  e. 

The  claw  is  supported  on  the  last  phalanx,  which  is  of  a  very 
peculiar  form.  Its  two  portions  are  united  to  each  other  at  nearly 
right  angles.  The  base  of  the  claw  is  received  into  a  groove  in  the 
body  of  the  bone,  to  prevent  its  being  pushed  backwards  in  the 
violent  action  of  the  paws.  The  two  parts  of  the  bone  form  a  species 
of  hook  or  crotchet.  The  superior  end  of  the  phalanx  in  this  state 
of  repose  is  placed  almost  vertically  ;  while  the  other  extremity  lies 
nearly  parallel  to  the  second.  The  articulation  is  at  the  upper  end 
of  the  vertical  portion,  and  the  flexor  tendons,  passing  over  the 
upper  part  of  the  bone,  are  strongly  fixed  to  the  other  portion. 
The  action  of  the  flexor  profundus  causes  the  whole  bone  to  move 
through  90  degrees  round  the  end  of  the  second  phalanx.  (Dr. 
Traill.) 

Having  laid  before  the  reader  the  mechanism  of  the  parts  more 
immediately  concerned  in  the  capture  of  the  prey  and  the  separation 
of  its  flesh,  we  must  notice  another  organ  which  in  the  Cats  is  used 
for  other  purposes  than  those  of  mere  taste  and  deglutition.  The 
roughness  of  a  domestic  cat's  tongue  is  familiar  to  every  one,  as 
well  as  the  action  of  lions  and  tigers  in  licking  the  bones  of  their 
prey  in  order  to  detach  any  remnants  of  flesh  that  may  be  adhering 
thereto.  This  is  effected  by  numerous  horny  papillae,  which  are 
differently  arranged  in  different  species,  some  having  them  in  straight 
rows,  others  in  alternate  lines ;  but  in  all  the  points  are  directed 
backwards.  In  the  Museum  of  the  Koyal  College  of  Surgeons  are 
preparations  well  illustrating  the  structure  of  the  tongue  in  these 
animals.  No.  1509  exhibits  the  tongue  and  larynx  of  a  young  lion 
injected.  The  tongue  is  of  considerable  length,  in  consequence  of 
the  distance  at  which  the  larynx  and  os  hyoides  are  placed  behind 
the  bony  palate.  The  soft  palate  is  of  a  proportional  extent.  All 
that  part  of  the  tongue  which  corresponds  to  the  soft  palate  is 
smooth ;  as  it  advances  forwards  it  is  covered  with  large  soft  papilla) 
directed  backwards ;  then  there  are  four  large  fossulate  papilla), 
anterior  to  which  the  simple  conical  papilla}  continue  increasing  in 
size  to  near  the  tip  of  the  tongue  :  the  strong  cuticular  spines  with 
which  they  are  armed  have  been  removed,  showing  the  vascular 
secreting  surface  beneath.  With  the  larynx  there  are  preserved 
the  thyroid  glands  and  part  of  the  wide  trachea.  No.  1510  is  a 
portion  of  the  cuticular  covering  of  the  smaller  posterior  conical 
papilla),  from  the  preceding  tongue.  No.  1511  shows  a  portion  of 
the  cuticular  covering  of  the  anterior  papilla?  of  the  same  tongue. 
At  the  fore  part  of  the  base  of  each  of  the  larger  spines  may  be 
observed  a  group  of  small  gustatory  papilla;.  No.  1512  is  the 
extremity  of  the  tongue  of  a  lion,  with  the  cuticular  covering  of 
the  papilla?  removed  from  one  side  ;  and  No.  1513  is  the  anterior 
part  of  the  tongue  of  a  lion,  with  the  cuticular  and  spiny  covering 
of  the  papilla)  preserved.  ('  Catalogue,  Physiological  Series  Gallery,' 
vol.  iii.) 


Portion  of  Lion's  Tongue,  shotting  the  horny  papilla?. 
From  the  specimen  in  the  College  of  Surgeons. 


Professor  Owen  remarks,  that  in  the  Cats  generally  the  connection 
of  the  os  hyoides  with  the  cranium  is  not  by  a  long  elastic  ligament, 
as  in  the  lion,  but  by  an  uninterrupted  series  of  bones,  and  that  this 
latter  structure  exists  in  the  Cheetah  (Fclis  juhata). 

This  leads  us  to  the  other  digestive  organs.  In  the  Fclidcc  the  salivary 
glands  are  small,  as  might  be  expected  where  it  can  hardly  be  said 
that  mastication  is  exercised.  The  stomach  of  the  lion  is  divided, 
by  a  slight  contraction  in  its  middle,  into  two  portions.  Its  coats, 
particularly  the  muscular  coat,  are  very  strong,  as  in  most  of  the 
Carnivora.  Blumenbach  observes,  that  in  most  carnivorous  quadru- 
peds, particularly  those  of  a  rapacious  nature,  the  stomach  bears  a 
considerable  resemblance  on  the  whole  to  that  of  the  human  subject. 
Mr.  Lawrence  in  his  notes,  remarks,  that  the  food  of  carnivorous 
animals,  approaching  in  its  constituent  elements  more  nearly  to  those 
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of  the  animal  than  that  of  the  herbivorous  tribes,  is  more  easily- 
reduced  into  the  state  which  is  required  for  the  nourishment  of  the 
body  in  the  former  than  in  the  latter  case.  In  the  Carnivora,  the 
stomach,  which  is  of  a  cylindrical  form,  has  no  cul-de-sacs;  the 
oesophagus  opens  at  its  anterior  extremity,  and  the  intestine  com- 
mences from  the  posterior,  so  that  everything  favours  a  quick  passage 
of  the  food,  which  receives  no  mastication,  and  is  retained  a  very 
short  time  in  the  stomach.  The  intestine  has  no  valves,  is  small  in 
diameter,  but  muscular,  and  the  whole  canal,  when  compared  with 
the  body,  is  extremely  short,  being  as  3  or  5  to  1.  It  is  worth 
noticing,  that  in  the  Domestic  Cat  they  are  as  5  to  1,  but  in  the 
Wild  Cat  they  are  only  as  3  to  1.  Some  of  the  Carnivora  have  no 
caecum,  and  in  those  that  have  this  appendage  it  is  constantly  small 
and  uniform  in  its  cavity.  In  the  Museum  of  the  College  of  Surgeons 
are  four  preparations,  Numbers  693  to  696  (Gallery),  both  inclusive, 
showing  the  structure  of  the  intestines  of.  a  lion.  No.  724  shows  the 
termination  of  the  ileum  of  a  lion,  with  the  coocum  or  caput  coli 
injected.  The  caecum  is  simple,  resembling  that  of  the  Suricate 
{Ry:a>na  tetradactyla  of  Illiger),  with  its  apex  similarly  occupied  by  a 
cluster  of  glands ;  the  terminal  orifice  of  the  ileum  is  also  of  a 
circular  form,  but  it  is  situated  on  a  valvular  prominence  in  the  large 
intestine.  No.  730  is  the  injected  colon  of  a  lion.  The  longitudinal 
muscular  fibres  are  very  strong,  and  are  disposed  around  the  whole 
circumference  of  the  intestine,  which  consequently  is  not  drawn  up 
into  sacculi.  The  lining  membrane  is  smooth,  and  is  thrown  into 
zig-zag  rugae.  No.  736  is  a  portion  of  the  rectum  of  a  lioness, 
showing  the  strong  round  fasciculi  of  longitudinal  fibres  forming  the 
outer  stratum  of  the  muscular  coat,  part  of  which  has  been  turned 
down  to  show  the  inner  circular  fibres.  The  intestinal  glands  of  the 
ileum  in  the  lion  are  shown  by  No.  757.  No.  806  shows  the  liver  of 
the  Domestic  Cat,  and  its  subdivision,  as  in  all  carnivorous  quadrupeds, 
into  a  great  number  of  lobes.  The  second  lobe  from  the  left  side,  or 
cystic  lobe,  is  deeply  cleft  for  the  insertion  of  the  suspensory  ligament ; 
to  the  right  of  this  cleft  it  is  perforated  for  the  lodgement  of  the 
gall-bladder.  No.  807  is  the  cystic  lobe  of  the  same  species,  showing 
that  the  gall-bladder  is  situated  in  the  middle  of  the  substance  of 
the  large  lobe.  ('  Catalogue,  Gallery,  Phys.  Series,'  vol.  i.)  Blunien- 
bach  remarks  that  the  ductus  choledoehus  forms  a  pouch  between  the 
coats  of  the  intestine  for  receiving  the  pancreatic  duct  in  the  Cat. 
No.  821  in  the  Museum  of  the  College  of  Surgeons  displays  a  portion 
of  the  duodenum,  with  the  termination  of  the  hepatic  and  pancreatic 
ducts  of  a  lion.  A  black  bristle  is  passed  into  the  ductus  communis 
choledoehus,  and  a  white  one  into  the  pancreatic  duct ;  the  mucous 
coat  of  the  intestine  is  laid  open  to  show  their  junction.  The  orifice 
of  a  distinct  pancreatic  duct  is  preserved.  No.  837  is  the  spleen, 
with  a  portion  of  the  duodenum  and  pancreas  of  a  domestic  cat. 
The  spleen  is  of  an  elongated  trihedral  form,  attached  to  the  stomach 
by  a  duplicature  of  peritoneum  inclosing  its  vessels;  this  duplicature 
passes  off  from  the  angle  formed  by  the  two  lesser  sides.  The  splenic 
vein  is  seen  passing  from  the  spleen  along  the  pancreas,  which  extends 
from  it  to  the  duodenum.  No.  840  exhibits  the  stomach  and  duo- 
denum, spleen,  pancreas,  and  great  omentum  of  a  small  carnivorous 
animal,  apparently  of  a  cat.  The  parts  have  been  injected,  and  show 
remarkably  well  the  principal  peculiarities  in  the  form  and  disposition 
of  these  parts  as  they  exist  in  the  feline  tribe.  A  part  of  the  oeso- 
phagus has  been  inverted,  to  show  the  transverse  ruga?  of  its  lining 
membrane,  near  its  termination.  The  stomach  exhibits  the  broad 
dilated  cardiac  and  the  narrow  tubular  pyloric  divisions,  which  are 
acutely  bent  upon  each  other  ;  in  the  duodenum  may  be  observed  its 
regular  extended  curve,  and  its  broad  mesentery,  by  which  much 
greater  freedom  of  motion  is  allowed  to  this  portion  of  the  intestinal 
canal  than  in  the  human  subject.  The  small  omentum  is  seen 
attached,  not  in  a  regular  line  along  the  lesser  arch  of  the  stomach, 
but  advancing  in  an  irregular  scolloped  manner  upon  its  anterior 
surface ;  an  analogous  process  of  peritoneum  is  attached  posterior  to 
the  lesser  curvature.  The  great  omentum  anteriorly  is  continued 
from  the  greater  arch  of  the  stomach,  from  the  left  end  of  which  it 
is  continued  down  the  spleen,  and  posteriorly  along  the  pancreas, 
which  is  thus  seen  to  have  an  entire  investment  of  peritoneum  ;  from 
the  pancreas  it  extends  -to  the  pylorus,  where  it  becomes  continuous 
with  the  anterior  layer,  completing  the  circle,  and  leaving  a  large 
aperture  behind  the  lesser  arch  of  the  stomach,  which  leads  into  the 
omental  cavity  analogous  to  the  foramen  Winslowi.  The  form  of 
the  pancreas  and  its  division  into  the  transverse  or  greater  lobe  and 
the  circular  or  duodenal  lobe  are  well  shown,  and  also  the  form 
and  situation  of  the  spleen.  ('  Catalogue,  Gallery,  Phys.  Series,' 
vol.  i.) 

The  terrific  roar  with  which  the  larger  animals  of  this  family  rush 
on  their  prey  is  well  known,  and  well  calculated  to  paralyse  the 
nervous  system  of  the  victim  with  fear.  Stealing  on  the  victim  with 
noiseless  tread  till  couched  within  the  proper  distance  for  their  spring, 
these  destroyers  leap  on  it  with  a  horrid  sound  which  salutes  its  ear 
in  the  same  moment  almost  that  it  feels  the  blow  of  the  deadly  talons 
and  the  murderous  gripe  of  the  teeth.  The  cartilages  of  the  larynx 
of  a  lion,  the  large  size  of  the  vocal  organ,  and  the  rounded  contour 
of  the  epiglottis,  may  be  seen  in  preparation  No.  1172  (Gallery)  of 
the  Museum  of  the  Royal  College  of  Surgeons.  From  the  narrowness 
of  the  thvroid  cartilage  anteriorly,  there  is  a  considerable  interval  at 


that  part  between  the  thyroid  and  cricoid  cartilages,  a  structure  which, 
as  the  '  Catalogue '  tells  us,  obtains  in  all  the  feline  animals.  No. 
1129  consists  of  the  heart  and  lungs  of  a  kitten,  and  shows  principally 
the  subdivision  of  the  lungs  into  many  lobes,  and  more  especially 
the  small  azygos  lobe  of  the  right  lung,  filling  up  the  space  which 
intervenes  between  the  heart  and  diaphragm  in  this  and  most  other 
quadrupeds.  Vicq-DAzyr  and  Blumenbach  notice  the  two  delicate 
membranes  lying  under  the  ligamenta  glottidis  of  the  cat,  which 
probably  cause  the  purring  noise  peculiar  to  it. 

"The  structure  of  the  kidney  in  Mammalia,"  observes  Mr.  Lawrence, 
in  his  notes  to  Blumenbach's  '  Comparative  Anatomy,'  "displays  two 
very  opposite  varieties,  which  may  be  called  the  simple  and  the 
conglomerated  kidneys.  In  the  former  there  is  a  single  papilla, 
which  is  surrounded  by  an  exterior  crust  of  the  cortical  substance. 
This  is  the  case  in  all  the  Ftrm,  and  in  some  other  animals,  as  many 
Rodentia."  "In  some  animals,"  says  John  Hunter,  "the  kidney  is  a 
very  oblong  body,  extending  in  length  for  a  considerable  way,  and 
very  narrow,  as  in  some  fish,  while  in  other  animals  it  is  almost 
globular,  as  in  the  leopard.  ...  In  the  lion  kind,  cat  kind,  as  also 
in  the  hyaena,  we  find  that  perhaps  one-half  of  the  veins  get  on  th« 
external  surface,  and  are  either  strongly  attached  to  or  pass  in  a 
doubling  of  the  capsule  of  the  kidney,  and  then  pass  along  like  the 
veins  of  the  pia  mater,  afterwards  joining  the  trunks  from  the  inside 
just  as  they  pass  out.  .  .  .  The  veins  of  the  kidneys  have  in 
general  nothing  particular  respecting  them.  They  in  common  attend 
the  arteries,  or  at  least  ramify  similarly  to  the  arteries,  excepting  in 
the  lion  and  cat  kind,  as  also  in  the  hya;na,  where  some  of  the  veins 
ramify  on  the  surface,  while  the  others  are  attending  the  arteries." 
The  reader  will  find  in  the  Museum  of  the  College  of  Surgeons  some 
beautiful  preparations  illustrative  of  the  kidneys,  &c,  of  the  Fdidie  : 
they  are  numbered  1200  to  1205  both  inclusive,  1218  to  1221  both 
inclusive,  and  1284.  (Gallery.) 

Blumenbach  observes  that  in  some  species  of  the  Cat  kind  the 
glans  is  covered  with  retroverted  papillae,  which,  as  these  animals 
have  no  vesicula3  semiuales,  may  enable  the  male  to  hold  the  female 
longer  in  his  embraces.  Most  of  the  Cats  are  retromingent,  but  not, 
as  has  been  so  often  and  erroneously  repeated  from  the  time  of 
Aristotle,  retrocopulant. 

Brain,  Nervous  System,  and  Senses. — Blumenbach  observes  that 
the  bony  tentorium  cerebelli  constitutes  in  most  species  of  the  Cat 
kind  a  uniform  bony  partition  which  leaves  a  quadrangular  opening 
in  the  lower  part  of  the  cranium.  In  the  cat  the  brain  forms  jfa  of 
the  body;  the  proportion  of  the  weight  of  the  cerebellum  to  the 
cerebrum  is  as  1  to  6,  and  the  breadth  of  the  medulla  oblongata  behind 
the  pons  Varolii  is  to  that  of  the  brain  as  8  to  22.  In  the  Museum  of 
the  Koyal  College  of  Surgeons,  No.  1324  (Gallery),  is  the  brain  of  a 
tiger.  The  pia  mater  has  been  removed  from  the  medulla  oblongata, 
showing  the  transverse  tract  of  medullary  matter  posterior  to  the 
tuber  annulare,  called  corpus  trapezoideum ;  this  is  traversed  by  the 
corpora  pyramidalia.  The  development  of  the  cerebrum  is  such  as 
not  only  to  cover  the  optic  lobes  or  bigeminal  bodies,  but  also  the 
anterior  half  of  the  cerebellum  itself;  and  the  surface  of  the  cerebrum 
is  augmented  by  convolutions,  of  which  one  is  analogous  to  the  single 
convolution  in  the  agouti,  and  extends  parallel  with  the  fissure 
dividing  the  hemispheres  ;  a  second  runs  parallel  with  and  external  to 
the  preceding ;  a  transverse  one  proceeding  from  the  mesial  fissure 
marks  off  what  may  be  regarded  as  the  anterior  lobes,  which,  together 
with  the  lateral  regions  of  the  hemispheres,  are  traversed  by  other 
anfractuosities.  No.  1325  is  the  brain  of  a  lion,  closely  resembling  the 
preceding  in  general  form  and  disposition  of  the  convolutions.  No. 
1326  is  the  brain  and  part  of  the  spinal  chord  of  a  young  lion,  with 
the  vessels  of  the  pia  mater  minutely  injected.  The  left  lateral 
ventricle  is  exposed,  showing  the  pes  hippocampi  and  the  choroid 
plexus.  The  fourth  ventricle  is  also  laid  open,  and  contains  a  similar 
plexus  of  minute  arteries.  Bristles  are  inserted  into  the  hollow  olfac- 
tory and  the  optic  nerves,  and  black  threads  are  tied  round  the  origins 
of  the  remaining  cerebral  nerves  of  the  right  side.  A  small  quill  is 
placed  in  the  infundibulum ;  but  the  pituitary  gland,  which  may  be 
seen  in  both  the  preceding  specimens,  is  here  removed.  The  union  of 
the  vertebral  arteries  to  form  the  basilar  artery,  the  great  length  of 
that  vessel,  and  its  division  to  join  with  the  internal  carotids  in  the 
formation  of  the  circle  of  Willis,  are  well  displayed.  No.  1326  is  a 
portion  of  the  basis  of  the  brain  of  a  lion,  prepared  to  show  the 
form  and  relative  proportions  of  the  bigeminal  bodies  or  optic  tubercles ; 
of  these,  the  posterior,  though  smaller  in  longitudinal  diameter,  are 
broader,  and  rise  above  the  level  of  the  anterior  pan-.  No.  1372  and 
No.  1373  are  two  highly  interesting  preparations  of  the  spinal  chord 
and  cauda  equina  of  the  lion.    ('  Catalogue,'  vol.  iii.) 

Blumenbach  enumerates  the  Cat  kind  among  the  animals  remarkable 
for  their  acuteness  in  the  sense  of  smelling,  and  as  affording  examples 
of  a  very  complicated  formation  of  the  ethmoid  bone,  both  in  regard 
to  the  elegant  structure  of  its  cribriform  lamella,  and  to  the  wonderful 
convolutions  of  its  turbinated  portions,  which  procure  as  large  a 
surface  as  possible  within  the  confined  space  of  the  nasal  cavity,  for 
the  application  of  the  Sclmeiderian  membrane.  The  concha;  narium 
inferiores  are  also  much  convoluted.  There  is  in  the  Museum  of  the 
College  of  Surgeons  (Gallery)  a  preparation  (No.  1552)  of  a  longitu- 
dinal vertical  section  of  the  head  of  a  leopard,  showing  the  turbinated 
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bones  of  the  left  side  in  situ ;  and  another,  No.  1553,  of  a  longitudinal 
section  of  the  side  of  the  head  of  a  young  lion,  showing  the  ossa 
turbinata  in  situ  also.  The  following  luminous  description  of  the 
latter  is  given  in  the  Catalogue  ('  Physiological  Series,'  vol.  iii.)  : — "  The 
superior  bone  is  of  a  conical  form,  extending  along  the  whole  of  the 
roof  of  the  nasal  cavity,  with  its  base  opposite  to  the  frontal  sinus 
(which  is  here  exposed),  and  its  apex  terminating  above  the  anterior 
extremity  of  the  inferior  turbinated  bone.  It  presents  a  smooth  or 
uniform  surface  towards  the  nasal  cavity,  as  may  be  seen  in  the 
preceding  specimen ;  but  the  lamella  forming  this  surface  has  been 
partially  removed,  showing  the  subjacent  lamella,  which  is  folded 
longitudinally :  the  more  complicated  disposition  of  the  exterior 
lamella  of  the  same  bone  is  exhibited  on  the  opposite  side  of  the 
preparation,  where  the  surface  for  the  extension  of  the  olfactory 
membrane  is  augmented  by  a  series  of  deep  arched  folds,  having  their 
convexity  upwards.  The  middle  turbinated  bone  is  also  of  a 
pyramidal  form,  its  broad  basis  being  applied  to  the  cribriform  plate 
of  the  ethmoid  bone,  and  its  apex  extending  between  those  of  the 
other  two  turbinated  bones,  but  not  reaching  so  far  forwards.  The 
nasal  or  mesial  surface  of  this  bone  is  complicated  by  numerous  deep 
furrows,  two  of  which  extend  longitudinally,  parallel  with  the  superior 
margin  of  the  bone,  while  the  others  radiate  in  an  irregular  manner 
from  the  lower  point  of  attachment.  The  lateral  surface  of  the  bone 
is  less  complicated  and  extensive.  The  inferior  and  anterior  turbi- 
nated bone  is  of  an  elongated  form,  and  contracted  at  both  extremities. 
Its  posterior  and  inferior  extremity  is  attached  to  the  outer  parietes 
of  the  nasal  passage,  below  the  middle  of  the  turbinated  bone  :  from 
this  point  it  extends  obliquely  upwards,  enlarging  as  it  crosses  the 
anterior  extremity  of  the  middle  bone,  and  then  diminishing  in  size 
to  its  anterior  and  superior  attachment  behind  the  external  nostril : 
from  its  position  therefore  the  odorous  particles  in  inspiration  must 
first  impinge  upon  this  bone.  Its  nasal  surface  is  pretty  uniform, 
presenting  only  one  curved  groove,  parallel  with  and  near  to  the  lower 
margin  of  the  bone,  in  this  respect  differing  widely  from  the  lower 
turbinated  bone  in  the  hare  :  its  exterior  surface  is  similarly  charac- 
terised. In  the  preparation  the  outer  lamella  has  been  cut  away  to 
show  the  subjacent  fold.  The  whole  being  minutely  injected,  the 
vascularity  of  the  pituitary  membrane  extended  over  this  vast  and 
complicated  surface  is  well  displayed.  The  pituitary  membrane  is 
evidently  thickest  and  most  vascular  at  the  anterior  part  of  the 
cavity,  where  it  must  receive  the  first  impression  of  the  external  air. 
A  portion  of  the  pituitary  membrane  is  reflected  from  the  base  of  the 
middle  turbinated  bone,  showing  the  fibres  of  the  olfactory  nerves 
spreading  over  it.  In  No.  1554  (the  opposite  section  of  the  same 
head)  and  No.  1555  (the  intermediate  section)  this  part  of  the  organi- 
sation is  still  further  illustrated. 

The  sense  of  hearing  is  acute  in  most  of  the  Cats.  There  is,  in  the 
greater  number  of  mammiferous  quadrupeds,  connected  with  the 
tympanum,  another  cavity  which  Blumenbach  compares,  with  regard 
to  the  situation  of  the  bony  organ  that  contains  it,  to  the  mastoid 
cells  in  the  temporal  bone  of  man.  In  several  animals  (and  the  cat  is 
one  of  them)  this  organ  is  a  mere  bony  cavity.  The  ossicula  auditus, 
considering  the  lenticulus  as  only  a  process  of  the  incus,  are  three, 
as  in  the  human  subject.  In  the  Museum  of  the  College  of  Surgeons 
there  is  a  preparation  (No.  1600,  Gallery)  of  a  section  of  the  cranium 
of  a  young  lion,  including  the  organ  of  hearing  of  the  left  side.  A 
part  of  the  meatus  is  preserved  with  the  membrana  tympani,  and  the 
cavity  of  the  tympanum  is  laid  open,  showing  the  convexity  of  the 
membrane  turned  towards  it,  as  in  most  Mammalia.  ('  Catalogue,' 
vol.  iii.) 

Sight  is  acute  in  the  Felidw,  and  they  have  the  nictitating  membrane 
very  large  and  moveable.  The  pigment,  as  far  as  is  known,  is  gene- 
rally speaking  of  two  colours,  and  the  anterior  perforation  of  the 
iris  is  formed  of  two  segments  of  large  circles  joined,  giving  it  a  long 
and  a  short  axis,  the  long  axis  being  vertical.  In  the  Museum  of  the 
College  of  Surgeons  (No.  1710,  Gallery)  is  the  eye  of  a  lion  minutely 
injected  by  the  ciliary  arteries,  and  the  sclerotic  coat  transversely 
divided,  and  reflected  from  the  choroid,  to  show  the  vascularity  of 
that  tunic.  No.  1730  is  a  preparation  of  the  eye  of  a  lion,  showing 
the  broad  patch  of  tapetum  lucidum  below  and  also  a  little  above  the 
insertion  of  the  optic  nerve.  The  succeeding  numbers  to  No.  1733 
inclusive  are  also  illustrative  of  this  part  of  the  organisation  in  the 
lion  and  the  leopard.  John  Hunter,  '  Observations  on  Certain  Parts 
of  the  Animal  GEconomy,'  remarks,  that  when  the  pigmentum  is  of 
more  than  one  colour  in  the  same  eye,  the  lighter  portion  is  always 
placed  at  the  bottom  of  the  eye,  in  the  shape  of  a  half-moon  with 
the  circular  arch  upwards  ;  the  straight  line  or  diameter  passing 
almost  horizontally  across  the  lower  edge  of  the  optic  nerve,  so  that 
the  end  of  the  nerve  is  within  this  lighter  coloured  part,  which  makes 
a  kind  of  semicircular'  sweep  above  it :  and  he  observes  that  the 
shape  is  peculiar  to  the  Cat,  Lion,  Dog,  and  most  of  the  carnivorous 
tribe.  Professor  Owen  observes  that  the  Cheetah  has  the  circular 
pupil  of  the  Lion,  Tiger,  Leopard,  and  Jaguar.    ('  Zool.  Proc.,'  1833.) 

The  osteology  of  the  Felidce  presents  little  for  the  distinction  of 
species  except  size,  and  in  no  animal  does  specific  character  depend 
upon  size  and  colour  more  entirely  than  it  does  in  this  family. 
There  are  indeed  differences  :  such  for  instance  as  that  pointed  out 
by  Professor  Owen  between  the  skull  of  the  lion  and  that  of  the  tiger; 


but  taken  as  a  whole  the  skeleton  of  a  cat  is  very  nearly  the  minia- 
ture representation  of  that  of  a  lion  or  a  tiger.  We  accordingly  find 
that  the  disposition  of  many  leading  zoologists  has  been  to  bring  all 
the  numerous  species  under  one  genus.  Linnseus  arranges  them  under 
Felis,  the  third  genus  of  his  order  Ferce,  placing  them  between  the 
Dogs  (Canis)  and  Viverra.  Illiger  assigns  to  them  a  position  in  his 
order  Falculata,  with  the  title  Sangwinaria.  Cuvier  places  them 
under  the  name  of  Les  Chats  (Felis,  Linn.)  among  his  Carnivores,  the 
third  family  of  his  Carnassiers,  between  the  Hysenas  and  the  Seals. 
Temminck  regards  the  genus  Felis  as  an  indivisible  group  zoologically, 
but  separates  them  into  two  sections,  the  first  comprising  those  which 
are  found  in  the  Old  Continent  and  its  archipelagos,  18  species  in 
number;  the  second  those  which  occur  in  the  New  World,  of  which 
he  enumerates  9  species.  Prince  C.  L.  Bonaparte  admits  into  his 
family  Felina  the  genera  Proteles,  Hycena,  and  Prionodon,  a  very 
questionable  admission.  Dr.  Leach  gives  the  Lions  a  generic  distinc- 
tion with  the  name  of  Leo.  The  Lynxes  are  separated  as  a  genus  by 
Dr.  J.  E.  Gray,  under  the  title  of  Lynclius  ;  and  the  Hunting  Leopard 
(Felis  jubata,)  is  characterised  generally  by  Wagler  as  Cynailurus.  The 
whole  family  may  be  popularly  divided  into  Lions,  Tigers,  Leopards, 
Lynxes,  and  Wild  Cats,  or  Cats  properly  so  called — the  two  latter 
terms  being  more  particularly  applicable  to  the  smaller  forms. 
Under  the  articles  HyjEnina,  Canis,  Vulpid;e,  Viveuhid^:,  Bears, 
Mustelidje,  PHOCiDiE,  will  be  found  other  families  of  Carnivora,  some 
of  which  have  been  occasionally  referred  to  the  Felidce. 

Before  proceeding  to  any  description  or  illustration  of  this  family, 
it  will  be  advantageous  to  the  student  to  be  put  in  possession  of 
M.  Temminck's  well-considered  and  digested  monograph  of  the 
genus  Felis,  divided  into  two  sections,  according  to  their  geographical 
distribution. 

Section  1. 

This  comprises  the  Felidce  of  the  Old  Continent  and  its  archipelagos. 
Species. 

Felis  Leo,  including  the  three  varieties  of  Barbary,  Senegal,  and 
Persia. 

F.  Tigris,  the  Royal  Tiger. 

F.  jubata,  the  Hunting  Leopard. 

F.  Pardus,  the  Panther.  Of  this  M.  Temminck  gives  the  following 
character  : — When  adult,  less  than  the  Leopard.  Tail  as  long  as  the 
body  and  the  head,  its  extremity  when  turned  back  reaching  to  the 
tip  of  the  nose ;  colour  of  the  fur  deep-yellowish  fulvous,  its  internal 
part  marked  with  rose-like  spots  of  the  same  hue  as  the  ground-colour 
of  the  fur ;  the  numerous  spots  closely  approximated  ;  the  rose-like 
spots  from  12  to  14  lines  at  the  utmost  in  diameter;  caudal  vertebra? 
28. — N.B.  The  number  of  caudal  vertebra?  assigned  to  the  Leopard 
by  M.  Temminck  is  22.  It  would  appear  that  there  is  no  correct  figure 
of  the  true  Panther. 

The  Black  Tiger,  Felis  melas,  Rirnau  Kumbang  of  Sir  Stamford 
Raffles,  is  considered  as  only  a  dark  variety  of  the  Leopard. 

F.  Uncia  is  considered  as  also  to  be  erased  from  the  list  of  species, 
as  it  is  only  the  young  of  the  Leopard  or  Panther. 

F.  macrocelis,  the  Rimau-Dahan. 

F.  Serval,  comprising  F.  Serval  and  F.  Capensis,  Linn.,  the  Chat- 
Pard  of  Desmarest,  and  the  Caracal  of  Bruce. 
F.  cervaria,  the  Lynx. 
F.  Catus. 
F.  maniculata. 

F.  minuta,  identical  with  the  F.  Javanensis  of  Horsfield's  '  Zoolo- 
gical Researches  in  Java,'  and  therefore  not  to  be  adopted. 

Section  2. 

This  comprises  the  Felidce  of  the  New  Western  World. 
F.  concolor,  the  Puma. 
F.  Onca,  the  Jaguar. 
F.  Jaguarondi. 

F.  celidogaster.  Bought  by  M.  Temminck  at  the  sale  of  Mr.  Bullock's 
collection  for  the  Museum  of  the  Netherlands. 

F.  rufa,  Guldenst.,  Bay-Cat  of  Pennant.  With  this  M.  Temminck 
describes  also  a  specimen  brought  from  Mexico,  which  may  prove 
distinct.  Bought  by  M.  Temminck  at  Mr.  Bullock's  sale  for  the 
Museum  of  the  Netherlands. 

F.  pardalis,  the  Ocelot. 

F.  macroura. — N.B.  These  two  last  confounded  together  by  Linnaeus 
under  the  name  of  F.  pardalis.  The  Mexican  Tiger  of  Pennant  is  said 
to  be  representative  of  F.  macroura. 

F.  mitis,  the  Chati,  F.  Cuv. 

F.  tigrina. 

This  monograph,  as  far  as  it  goes,  has  been  of  great  benefit ;  but  the 
student  should  examine  the  menageries  and  museums,  as  well  as  the 
works  of  other  authors,  and  he  will  find  several  Cats  noticed  both 
before  and  since  the  publication  of  M.  Temminck's  Catalogue.  Among 
other  authorities  the  publications  of  D'Azara,  of  Sir  Stamford  Raffles, 
of  F.  Cuvier,  of  M.  Desmarest,  of  Dr.  J.  E.  Gray,  of  Dr.  Horsfield, 
and  Mr.  Vigors  in  the  'Zoological  Journal,'  of  Dr.  Horsfield  in  the 
'  Zoological  Researches  in  Java,'  of  Prince  Maximilian,  of  M.  Lesson, 
of  Sir  William  Jardine  ('  Naturalists'  Library,'  '  Mr.mmaha/  vol.  ii., 
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Felincc),  and  of  Mr.  Darwin  ('  Zoology  of  the  Boagle')  may  be  consulted 
with  advantage. 

Dr.  Horsfield  and  Mr.  Vigors  (' Zool.  Jour.,'  vol.  iv.  p.  380)  remark 
that  they  are  not  of  M.  Tomminck's  opinion,  that  the  determination 
of  species  in  such  groups  as  these  rests  upon  any  examination,  how- 
ever acute,  of  preserved  specimens  in  cabinets,  or  in  any  research, 
however  extensive,  into  the  stores  of  furriers.  Such  examination, 
they  think,  leads  to  conjecture  ;  probable  and  plausible  conjecture,  it 
may  be  true,  but  still  conjecture,  and  not  facts.  They  add  that  we 
are  in  this  way  as  likely  to  fall  into  the  error  of  confounding  true 
species  as  into  that  of  creating  nominal  ones,  and  they  express  their 
opinion  that  the  truth  can  be  satisfactorily  attained  only  by  diligent 
researches  in  the  native  country  of  these  animals,  or  by  accurate 
observations  on  their  ohanges  and  differences  as  to  sex,  age,  and  season, 
when  in  a  living  state  and  in  confinement. 

M.  Temminck,  in  his  '  Tableau  M^thodique '  (1827),  states  that  then 
there  were  known  30  distinot  speoies  of  Cats,  and  7  or  8  other  doubtful 
indications. 

I.  The  Lions. 

Lion  is  the  English  name  for  the  form  in  which  carnivorous 
development  is  generally  considered  to  be  the  most  perfect :  A<W 
of  the  Greeks  (AeWa,  Lioness) ;  Leo  of  the  Romans  (Lea  and  Leczna, 
Lioness)  Leone  of  the  Italians  (Leonessa,  Lioness)  ;  Leon  of  the 
Spanish  ;  Lion  of  the  French  (Lionne,  Lioness  ;  Linceau,  whelp) ; 
Lowe  of' the  Germans  (Lbwinn,  Lioness).  The  male  is,  as  a  general 
rule,  ornamented  with  a  mane  ;  the  female  has  no  such  ornament. 

There  are,  it  appears,  distinguishing  characteristics  marking  the 
differences  between  the  skulls  of  the  Lion  and  Tiger.  Professor  Owen 
explained  these  to  a  meeting  of  the  Zoological  Society  of  London 
(1S34),  when  several  crania  of  these  two  species  were  exhibited.  He 
adverted  to  the  dis- 
tinctions pointed 
out  by  Cuvier  in 
the  '  Ossemens  Fos- 
siles,'  and  remarked 
on  the  first  of  them ; 
namely,  thestraight- 
ness  of  the  outline 
in  the  lion  from  the 
midspaceof  the  post- 
orbital  processes  to 
the  end  of  the  nasal 
bones  in  one  direc- 
tion, and  to  the  oc- 
ciput in  the  other, 
as  not  being  in  all 
cases  available ;  but 
he  regarded  the 
second  distinction 
— the  flattening  of 
the  interorbital 
space  in  the  Lion 
and  its  convexity 
in  the  Tiger — as 
being  more  con- 
stant and  appre- 
ciable. He  pointed 
out  however  a  dis- 
tinction which  had 
never,  according  to 

his  belief,  been  published,  which  is,  he  observed,  well  marked, 
and  which  appears  to  be  constant ;  for  he  found  it  to  prevail 
throughout  the  whole  of  the  skulls  of  these  animals  which  he 
had  examined,  including  ten  of  the  Lion  and  upwards  of  twenty 
of  the  Tiger.  It  consists  in  the  prolongation  backwards  in  the 
cranium  of  the  Lion,  of  the  nasal  processes  of  the  maxillary  bones 
to  the  same  transverse  line  which  is  attained  by  the  coronal  or 
superior  ends  of  the  nasal  bones ;  in  the  Tiger  the  nasal  processes 
of  the  maxillary  bones  never  extend  nearer  to  the  transverse 
plane  attained  by  the  nasal  bones  than  one-third  of  an  inch,  and 
sometimes  fall  short  of  it  by  two-thirds,  terminating  also  broadly  in 
a  straight  or  angular  outline,  just  as  though  the  rounded  and  some- 
what pointed  ends  which  these  processes  have  in  the  Lion  had  been 
put  off.  Professor  Owen  noticed  also  minor  differences  in  the  form 
of  the  nasal  aperture,  which  in  the  Tiger  is  disposed  to  narrow  down- 
wards and  become  somewhat  triangular,  while  in  the  Lion  its  tendency 
is  towards  a  square  shape  ;  in  the  deeper  sinking  in  a  longitudinal 
depression  of  the  coronal  extremities  of  the  nasal  bones  in  the  Tiger 
than  in  the  Lion  ;  in  the  bounding  of  this  depression  above  in  most 
of  the  Tiger's  crania  by  a  small  but  distinct  semilunar  ridge,  which 
is  not  found  in  those  of  the  Lion ;  and  in  the  larger  comparative 
size,  chiefly  in  their  transverse  diameter  of  the  infraorbital  foramina 
in  the  Lion.  Professor  Owen  remarked  that  it  was  curious  that  these 
foramina  were  double  either  on  one  or  both  sides  in  the  only  four 
skulls  examined  of  lions  which  were  known  to  be  Asiatic,  whilst  in  all 
the  others  the  foramen  was  single  on  each  side. 

Another  communication  to  the  same  society  becomes  interesting 
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from  its  being  associated  with  the  popular  belief  that  the  Lion  lashes 
his  sides  with  his  tail  to  stimulate  himself  into  rage.  There  was 
exhibited  at  one  of  the  meetings  a  claw  obtained  from  the  tip  of  the 
tail  of  a  young  Barbary  Lion  presented  to  the  Society's  menagerie  by 
Sir  Thomas  Reade,  then  his  majesty's  consul  at  Tripoli.  It  was 
detected  on  the  living  animal  by  Mr.  Bennett,  and  pointed  out  to  the 
keeper,  in  whose  hands  it  came  off  whilst  he  was  examining  it.  The 
specimen  having  been  submitted  to  Mr.  Woods  for  description,  that 
gentleman  commenced  by  referring  to  the  ancient  writers  quoted  by 
Blumenbach,  (Homer  (' Ii.'  xx.),  Lucan  (' Pharsal.,'  i.  208),  Pliny 
('  Hist.,'  viii),  among  others),  who  had  described  the  Lion  (erroneously) 
as  lashing  himself  with  his  tail  when  angry,  or  to  provoke  himself  to 
rage.  None  of  these  writers  however,  he  remarked,  advert  to  any 
peculiarity  in  the  Lion's  tail  to  which  so  extraordinary  a  function 
might,  however  incorrectly,  be  attributed;  but  Didymus  Alexan- 
drinus,  a  commentator  on  the  '  Iliad,'  cited  by  Blumenbach,  having 
found  a  black  prickle-like  horn  among  the  hair  of  the  tail,  immediately 
conjectured  that  he  had  ascertained  the  true  cause  of  the  stimulus 
when  the  animal  flourishes  his  tail  in  defiance  of  his  enemies, 
remarking  that  when  punctured  by  this  prickle  the  Lion  becomes 
more  irritable  from  the  pain  which  it  occasions.  Mr.  Woods  then 
noticed  the  oblivion  into  which  the  subject  fell  for  centuries,  till 
Blumenbach,  who  observes  also  that  the  later  commentators,  Heyne 
for  instance,  had  noticed  the  opinion  above  stated,  revived  it,  Blumen- 
bach having  verified  the  accuracy  of  Didymus  Alexandrinus  as  to  the 
fact,  though  he  did  not  admit  the  commentator's  inference. 
Blumenbaoh  described  the  prickle  as  small,  dark-coloured,  hard  as 
horn,  plaoed  in  the  very  tip  of  the  Lion's  tail,  surrounded  at  its  base 
by  an  annular  fold  of  the  skin,  and  adhering  firmly  to  a  singular  follicle 
of  a  glandular  appearance.  But  Blumenbach  remarked  that  these 
parts  were  so  minute,  and  the  small  horny  apex  so  buried  in  the  tuft 

of  hair,  that  the  use 
^~~/TTr~rt"~~~*~~'^^.  attributed  to  it  by 

,//7f'  an°ien*'  scholiast 

can  only  be  re- 
garded as  imagin- 
ary. Again,  accord- 
ing to  Mr.  Woods, 
the  subject  appears 
to  have  slumbered 
till  1829,  when  M. 
Deshayes  announc- 
ed ('Ann.  des  Sci. 
Nat.,'  vol.  viL)  that 
he  had  found  the 
prickle  both  of  a 
lion  and  lioness 
whioh  died  in  the 
French  menagerie, 
and  described  it  as 
a  little  nail  or  horny 
production,  about 
two  lines  in  length, 
presenting  the  form 
of  a  small  cone,  a 
little  recurved  upon 
itself,  and  adhering 
by  its  base  only  to 
the  skin  and  not  to 
the  last  caudal  ver- 
tebra, from  whioh  it 
was  separated  by  a  space  of  two  or  three  lines._  From  that 
period  Mr.  Woods  suffered  no  opportunity  to  escape  him  of  examin- 
ing the  tails  of  every  lion,  living  or  dead,  to  which  he  could  gain 
access;  but  in  no  instance  had  he  succeeded  in  finding  the 
prickle  till  the  specimen  which  was  then  before  the  committee  was 
placed  in  his  hands,  within  half  an  hour  after  its  removal  from 
the  living  animal,  and  while  yet  soft  at  its  base  where  it  had 
been  attached  to  the  skin.  He  described  it  as  formed  of  corneous 
matter  like  an  ordinary  nail,  and  solid  throughout  the  greater  part  of 
it*  length  towards  the  apex,  where  it  is  sharp  ;  and  at  the  other 
extremity  as  hollow,  and  a  little  expanded.  Its  shape  was  rather 
singular,  being  nearly  straight  for  one-third  of  its  length,  then  slightly 
constricted  (forming  a  very  obtuse  angle  at  the  point  of  constriction), 
and  afterwards  swelling  out  like  the  bulb  of  a  bristle  to  its  termi- 
nation. It  was  laterally  flattened  throughout  its  entire  length,  which 
did  not  amount  to  quite  three-eighths  of  an  inch.  It  was  of  a  horn- 
colour,  but  became  darker,  nearly  to  blackness,  at  the  tip.  Its 
appearance,  Mr.  Woods  observed,  would  lead  to  the  belief  that  it  was 
deeply  inserted  into  the  skin,  with  which  however  from  the  readiness 
with  which  it  became  detached,  its  connection  must  have  been  very 
slight.  It  is  to  this  slightness  of  adhesion  that  M.  Deshayes  attributes 
its  usual  absence  in  stuffed  specimens;  and  the  same  cause  will 
account  for  its  absence  in  by  far  the  greater  number  of  living  indi- 
viduals ;  for,  as  Mr.  Woods  remarked,  its  presence  or  absence  does 
not  depend  upon  age,  because  the  Paris  lions  in  which  it  was  found 
were  of  considerable  size,  while  that  belonging  to  the  Society  was 
very  small  and  young ;  nor  upon  sex,  for  although  wanting  in  the 
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female  cub  of  the  same  litter  at  the  Society's  Gardens,  it  existed  in 
the  lioness  at  the  Jardin  du  Roi. 

Mr.  Woods,  thinking  it  probable  that  these  prickles  might  exist  iu 
other  species  of  Felis,  had  previously  examined  the  tails  of  nearly  the 
whole  of  the  stuffed  skins  in  the  Society's  Museum,  but  failed  in 
detecting  it  in  every  instance  but  one.  This  was  au  adult  Asiatic 
Leopard,  in  which  the  nail  was  evident,  although  extremely  small.  It 
was  short  and  straight,  but  perfectly  conical,  with  a  broad  base. 
Mr.  Woods  observed  that  it  was  stated  in  a  note  in  the  '  Edinburgh 
Philosophical  Journal,'  where  a  translation  of  Blumenbach's  paper 
had  been  given,  that  a  claw  or  prickle  had  also  been  observed  by  the 
editor  of  that  work  on  the  tail  of  a  leopard.  No  such  structure 
however  was  detected  by  Mr.  Woods  on  a  living  individual  in  the 
Society's  Menagerie.  In  the  Leopard  therefore,  as  in  the  Lion,  it 
appears  to  be  only  occasionally  present.  In  both  it  is  seated  at  the 
extreme  tip  of  the  tail,  and  is  altogether  unconnected  with  the 
terminal  caudal  vertebra.  From  the  narrowness  and  shape  of  its  base, 
the  circumference  of  which  is  by  far  too  small  to  allow  of  its  being 
fitted  like  a  cap  upon  the  end  of  the  tail,  it  appeared  to  Mr.  Woods 
rather  to  be  inserted  into  the  skin,  like  the  bulb  of  a  bristle  or 
vibrissa,  than  to  adhere  to  it  by  the  margin,  as  described  by 
M.  Deshayes.  Neither  the  published  observations  of  that  zoologist 
nor  the  discovery  then  communicated  to  the  Society  could,  it  was 
observed,  throw  any  light  on  the  existence  or  structure  of  the 
supposed  glandular  follicle  noticed  by  Blumenbach. 

Mr.  Woods  concluded  by  remarking  that  it  is  difficult  to  conjecture 
the  use  of  these  prickles,  their  application  as  a  stimulus  to  anger 
being  of  course  out  of  the  question ;  but  he  observed  that  it  could 
not  be  very  important,  for,  to  say  nothing  of  their  small  size  and 
envelopment  in  the  fur,  the  majority  of  individuals,  in  consequence 
of  the  readiness  with  which  the  part  is  detached,  are  deprived  of  it 
for  the  remainder  of  their  lives.    ('  Zool.  Proc.,'  1832.) 


Prickle  at  the  end  of  Lion's  Tail.  (Blumenbach.) 


Emasculation,  it  is  stated,  prevents  the  development  of  the  mane ; 
and  the  lion  so  mutilated  is  said  never  to  roar. 

The  True  Lions  belong  to  the  Old  World  exclusively,  and  they 
were  formerly  widely  and  plentifully  diffused  ;  but  at  present  they 
are  confined  to  Asia  and  Africa,  and  they  are  becoming  every  day 
more  and  more  scarce  in  those  quarters  of  the  globe.  That  lions 
were  once  found  in  Europe  there  can  be  no  doubt.  Thus  it  is 
recorded  by  Herodotus  that  the  baggage  camels  of  the  army  of  Xerxes 
were  attacked  by  lions  in  the  country  of  the  Paeonians  and  Crestonaei, 
on  their  march  from  Acanthus  (near  the  peninsula  of  Mount  Athos) 
to  Therme,  afterwards  Thessalonica  (now  Saloniki) :  the  camels  alone, 
it  is  stated,  were  attacked,  other  beasts  remaining  untouched  as  well 
as  men.  The  same  historian  also  observes  that  the  limits  in  Europe 
within  which  lions  were  then  found  were  the  Nessus  or  Nestus,  a 
Thracian  river  running  through  Abdera  and  the  Achelous,  which 
waters  Acarnania.  (Herod.,  vii.  c.  125-126,  Schweighseuser.)  Aristotle 
(vi.  31)  says  that  the  lion  is  in  fact  an  animal  but  little  known.  "  In 
the  whole  of  Europe,  for  example,  there  are  no  lions  except  between 
the  Achelous  and  the  Nessus."  Again,  the  same  author  (viii.,  xxviii. 
33  of  Scaliger's  division)  mentions  Europe  as  abundant  in  lions,  and 
especially  in  that  part  which  is  between  the  Achelous  and  Nessus ; 
apparently  copying  the  statement  of  Herodotus.  Pliny  (viii.  16)  does 
the  same,  and  adds  that  the  lions  of  Europe  are  stronger  than  those 
of  Africa  and  Syria.  Pausanias  copies  the  same  story  as  to  the  attack 
of  the  lions  on  the  camels  of  Xerxes ;  and  he  states  moreover  that 
lions  often  descended  into  the  plains  at  the  foot  of  Olympus,  which 
.separates  Macedonia  from  Thessaly ;  and  that  Polydamas,  a  celebrated 
uthlete,  a  contemporary  of  Darius  Nothus,  slew  one  of  them,  although 
he  was  unarmed.  The  passage  in  Oppian  ('  Cyneg.,'  iii.  22)  which 
some  have  considered  as  indicating  the  existence  of  lions  up  to  the 
banks  of  the  Danube,  fails  as  an  authority  for  placing  the  Lion  in 
that  locality,  because,  as  Cuvier  observes,  the  context  shows  plainly 
that  the  name  of  Ister  is  there  applied  to  an  Armenian  river  either 
by  an  error  of  the  author  or  of  the  transcribers. 

Nor  is  Europe  the  only  part  of  the  world  from  which  the  form  of 
the  Lion  has  disappeared.  Lions  are  no  longer  to  be  found  in  Egypt, 
Palestine,  or  Syria,  where  they  once  were  evidently  far  from  uncommon. 
The  frequent  allusions  to  the  Lion  in  the  Holy  Scriptures  and  the 
various  Hebrew  terms  there  used  to  distinguish  the  different  ages  and 
sex  of  the  animal  (see  pai'tieularly  Jer.,  li.  38  ;  Ezek.,  xix.  2  ;  Nah.,  ii. 
13  ;  Ezek.,  xix.  2,  3  ;  Psalm  xci.  13  ;  Prov.,  xix.  12,  &c. ;  Nah.,  ii.  12, 
&c. ;  Job,  iv.  10 — x.  16;  Prov.,  xxvi.  13  ;  Hosea,  v.  14 — xiii.  7  ;  Prov. 
xxx.  30)  prove  a  familiarity  with  the  habits  of  the  race.    Even  in  Asia 
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generally,  with  the  exception  of  some  countries  between  India  aud 
Persia,  and  some  districts  of  Arabia,  these  magnificent  beasts  have,  as 
Cuvier  observes,  become  comparatively  rare,  and  this  is  not  to  be 
wondered  at.  To  say  nothing  of  the  immense  draughts  on  the  race 
for  the  Roman  arena — and  they  were  not  inconsiderable,  for,  as  Zim- 
merman has  shown,  there  were  a  thousand  lions  killed  at  Rome  in  the 
space  of  forty  years — population  and  civilisation  have  gradually  driven 
them  within  narrower  limits,  and  their  destruction  has  been  rapidly 
worked  in  modern  times  when  fire-arms  have  been  used  against  them 
instead  of  the  bow  and  the  spear.  The  African  Lion  is  annually 
retiring  before  the  persecution  of  man  farther  and  farther  from  the 
Cape.  Mr.  Bennett  ('  Tower  Menagerie ')  says  of  the  Lion  :  "  His 
true  country  is  Africa,  in  the  vast  and  untrodden  wilds  of  which, 
from  the  immense  deserts  of  the  north  to  the  trackless  forests  of  the 
south,  he  reigns  supreme  and  uncontrolled.  In  the  sandy  deserts  of 
Arabia,  in  some  of  the  wild  districts  of  Persia,  and  in  the  vast  jungles 
of  Hindustan,  he  still  maintains  a  precarious  footing  ;  but  from  the 
classic  soil  of  Greece,  as  well  as  from  the  whole  of  Asia  Minor,  both  oi 
which  were  once  exposed  to  his  ravages,  he  has  been  utterly  dislodged 
and  extirpated." 

Lions  of  the  Old  World. — Zoologists  generally  distinguish  the  Lion 
by  its  uniform  yellow  colour,  the  tuft  of  hair  at  the  end  of  the  tail, 
and  the  mane  covering  the  head  and  shoulders  of  the  male.  This  last 
ornament,  as  we  shall  presently  see,  is  very  much  reduced  in  one 
variety  with  which  we  were  made  well  acquainted  some  years  ago  by 
Captain  Smee  ;  indeed  so  scanty  is  it  that  it  hardly  deserves  the  name 
of  a  mane  at  all. 

If  we  go  back  to  an  early  period,  we  shall  find  varieties  of  this 
great  cat,  usually  considered  as  the  strongest  of  the  family,  depending 
on  the  greater  or  less  intensity  of  colour  for  the  most  part,  mentioned 
by  ancient  writers  on  natural  history.  Thus,  Aristotle  (ix.  44)  dis- 
tinguishes two  kinds  of  lions,  one  rounder  than  the  other  (arpoyyv 
htlntpov),  and  which  has  the  mane  more  curled  (ovKoTpixdorepoy),  which 
he  states  to  be  the  most  timid  (SeiXdrepov) ;  the  other  longer  and  with 
a  well-developed  mane  (efopixov),  which  he  says  is  more  courageous 
(apSpeioVepoc).  Pliny  (viii.  16)  remarks  that  the  Lion  is  most  noble 
when  a  mane  covers  his  neck  and  shoulders ;  and  he  also  (loc.  cit.) 
alludes  to  a  maneless  lion,  the  offspring  of  a  monstrous  connection. 
("  Leoni  proecipua  generositas,  tunc  cum  colla  armosque  vestiunt  jubae. 
Id  enim  setate  contingit  e  leone  conceptis.  Quos  vero  pardi  genera- 
vere,  insigni  hoc  carent.")  In  Africa,  he  goes  on  to  remark,  such  con- 
nections are  frequent  :  "  Multiformes  ibi  animalium  partus,  varia 
faeminis  cujusque  generis  mares  aut  vi  aut  voluptate  miscente ; " 
whence,  he  adds,  the  Greek  vulgar  saying,  that  Africa  is  always  pro- 
ducing something  new.  In  the  same  chapter,  Pliny,  after  alluding  to 
the  European  lions  and  their  comparative  boldness,  as  above  stated, 
repeats  the  observation  of  Aristotle,  that  there  are  two  kinds  of  lions, 
one  compact  and  short  with  curled  mane,  which  are  more  timid  than 
those  with  a  long  and  simple  one  ("  longo  simplicique  villo  ") ;  which 
last  despise  the  wounds  inflicted  on  them.  In  the  17th  chapter  of  the 
same  book,  Syria  is  stated  to  be  the  locality  of  a  black  lion  :  "cseteris 
unus  cujusque  generis  color  est.  Leonum  tantum  in  Syria  niger." 
iElian  (xvii.  26)  distinguishes  the  lionB  which  come  from  India  from 
other  lions,  stating  that  the  skin  of  the  Indian  lions  is  black.  Oppian 
(iii.),  towards  the  beginning  of  that  book,  notices  the  differences 
between  the  lions  of  Armenia,  Arabia  ('Epe^wv  Upovpa),  Libya,  and 
Ethiopia. 

These  distinctions  are  altogether  rejected  by  Buffon,  who  denies  that 
there  are  different  kinds  of  lions.  He  denies,  also,  that  any  lion  has 
a  curled  mane,  which,  by  the  way,  Aristotle  does  not  assert,  for  he 
only  says  that  one  kind  has  the  mane  more  curly  than  the  other. 
Buffon  further  affirms  that  the  lions  of  Afrioa  and  Asia  entirely 
resemble  each  other ;  and  declares  that  if  the  lions  of  the  mountains 
differ  from  those  of  the  plains,  the  difference  is  less  in  the  colour  of 
the  skin  than  in  the  size  of  the  respective  animals. 

Linnaeus,  in  his  last  edition  of  the  '  Syst.  Nat.,'  notices  no  varietiaa  : 
he  places  Felis  Leo  at  the  head  of  his  genus  Felis,  with  Africa  only  aa 
the  habitat.  Neither  does  Gmelin  distinguish  any  varieties,  but  ho 
much  increases  the  distribution  ;  for  he  speaks  of  the  Lion  as  inha- 
biting Africa,  especially  in  the  interior,  as  being  rarer  in  the  deserts  of 
Persia,  India,  and  Japan,  and  as  having  formerly  occurred  in  other 
warmer  parts  of  Asia,  in  Palestine,  in  Armenia,  aud  in  Thrace. 

Pennant  ('  Hist.  Quad.,'  3rd  edition)  appears  to  coincide  in  opinion 
with  Buffon,  Linnaeus,  and  Gmelin  ;  for  he  mentions  no  distinctions, 
and  describes  the  Lion  as  "  an  inhabitant  of  most  parts  of  Africa,  and 
rarely  of  the  hot  parts  of  Asia,  such  as  India  and  Persia ;  and  a  few 
are  still  met  with  in  the  deserts  between  Bagdat  and  Bassorah,  on  the 
banks  of  the  Euphrates.  Mr.  Niebuhr  also  places  them  among  the 
animals  of  Arabia ;  but  their  proper  country  is  Africa,  where  their 
size  is  the  largest,  their  numbers  greatest,  and  their  rage  more  tre- 
mendous, being  inflamed  by  the  influence  of  a  burning  sun  upon  a 
most  arid  soil.  Dr.  Fryer  says  that  those  of  India  are  feeble  and 
cowardly.  In  the  interior  parts,  amidst  the  scorched  and  desolate 
deserts  of  Zaara,  or  Biledulgerid,  they  reign  sole  masters ;  they  lord 
it  over  every  beast,  and  their  courage  never  meets  with  a  check,  where 
the  climate  keeps  mankind  at  a  distance ;  the  nearer  they  approach 
the  inhabitants  of  the  human  race,  the  less  their  rage,  or  rather  the 
greater  is  their  timidity  :  they  have  often  experienced  the  unequal 
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combat,  and  finding  that  there  exists  a  being  superior  to  them,  commit 
their  ravages  with  more  caution.  A  cooler  climate  again  has  the  same 
effect ;  but  in  the  burning  deserts,  where  rivers  and  fountains  are 
denied,  they  live  in  a  perpetual  fever — a  sort  of  madness  fatal  to  every 
animal  they  meet  with." 

Dr.  Leach  raised  the  form  to  the  rank  of  a  genus  under  the  name 
of  Leo. 

M.  Lesson,  in  his  '  Manuel'  (1827),  gives  four  varieties,  namely,  the 
lion  of  Barbary,  the  lion  of  Senegal,  the  lion  of  Persia  or  Arabia,  and 
the  lion  of  the  Cape. 

Cuvier  ('  Regne  Animal,'  1829)  places  at  the  head  of  the  great  genus 
Felis,  "  Le  Lion  (Fclis  Leo,  Linn.),"  and  describes  it  as  distinguished 
by  its  uniform  yellow  colour,  the  tuft  of  hair  at  the  end  of  the  tail, 
and  the  mane  which  covers  the  head,  neck,  and  shoulders  of  the  male. 
"  It  is,"  continues  Cuvier,  "  the  strongest  and  the  most  courageous  of 
the  animals  of  prey.  Spread,  at  one  time,  over  all  the  parts  of  the 
ancient  world,  it  would  appear  at  the  present  day  nearly  confined  to 
Africa  and  some  neighbouring  parts  of  Asia." 

M.  Temminck,  in  his  '  Monograph,'  includes  three  varieties  under 
Felis  Leo,  namely,  the  lions  of  Barbary,  Senegal,  and  Persia,  and  these 
are  retained  in  Dr.  Fischer's  '  Synopsis.' 

Mr.  Bennett  ('  Tower  Menagerie,'  1829)  notices  the  Bengal  Lion, 
the  Cape  Lion,  and  the  Barbary  variety  (figuring  the  two  former),  and 
observes  upon  their  distinctions. 

Sir  William  Jardine  ('Naturalists'  Library,'  'Mammalia,'  vol.  ii., 
Felinw,  1834),  in  addition  to  other  plates,  has  given  a  figure  of  the 
Asiatic  variety  from  a  specimen  in  the  Surrey  Zoological  Gardens, 
and,  after  noticing  that  the  lions  of  Africa  and  India  have  been 
described  as  varieties,  states  his  strong  suspicions  that  future  observa- 
tions will  prove  these  animals  to  be  in  reality  distinct  species,  and 
notices  them  separately  under  the  names  of  Leo  Africanus  and  Leo 
Asiaticus  ;  he  also  alludes  to  the  Maneless  Lion. 

Mr.  Swainson  ('Classification  of  Quadrupeds,'  1835)  places  the 
African  Lion  (Leo  Africanus,  Sw.)  at  the  head  of  the  Felidce.  In  his 
arrangement  at  the  end  of  the  volume  he  notices  the  form  under  the 
designation  of  "  Leo  Antiquorum  (Lions).  Head  and  neck  furnished 
with  a  mane  of  long  hair ;  tail  tufted."  The  next  genus,  Felis  L. 
(Cats),  he  characterises  thus  :  "  No  mane  ;  tail  long,  not  tufted."  In  his 
'  Animals  in  Menageries,'  1838,  the  Lion  does  not  appear  to  be  noticed. 

Of  the  African  Lions  Temminck  notices  two  varieties — that  of  Bar- 
bary and  that  of  Senegal.  M.  Lesson  adopts  these  two  varieties,  and 
adds  the  Lion  of  the  Cape,  of  which  he  gives  two  varieties. 

The  Lion  of  Barbary. — This  lion  is  described  as  having  a  deep 
yellowish-brown  fur,  and  the  mane  of  the  male  is  stated  to  be  very 
much  developed. 

The  Lion  of  Senegal  is  characterised  by  a  fur  of  a  more  yellow  tint, 
the  mane  in  the  male  being  less  thick,  and  nearly  wanting  upon  the 
breast  and  insides  of  the  legs. 

The  Lion  of  the  Cape  presents  two  varieties,  one  yellowish  and 
the  other  brown  :  the  latter  is  regarded  as  the  most  ferocious  and 
formidable.  The  Dutch  colonists  speak  of  the  "  blue  and  the  black  " 
kinds,  and  it  seems  indeed  that  there  is  a  black-maned  lion,  one  of 
which,  accompanied  by  his  lioness,  Mr.  Burchell  appears  to  have 
encountered  in  his  travels  in  Africa. 

Mr.  Burchell  well  observes,  that  '  King  of  the  Forest '  is  a  title  not 
very  applicable  to  an  animal  which  he  at  least  never  met  but  on  the 
plains ;  nor  did  he  ever  meet  with  one  in  any  of  the  forests  where  he 
had  been.  The  low  cover  that  creeps  along  the  sides  of  streams,  the 
patches  that  mark  the  springs,  or  the  rank  grass  of  the  valley,  seem 
to  be  the  shelter  which  the  African  Lion  for  the  most  part  seeks.  Of 
the  strength  of  this  variety  we  have  most  extraordinary  examples  on 
record.  To  carry  off  a  man — and  there  are  dismal  accounts  of  this 
horrible  fact,  which  there  is  no  reason  to  doubt — appears  to  be  a  feat 
of  no  difficulty  to  this  powerful  brute.  Indeed,  when  we  find  that  a 
Cape  lion  seized  a  heifer  in  his  mouth,  and,  though  the  legs  dragged 
upon  the  ground,  seemed  to  carry  her  off  with  the  same  ease  as  a  cat 
does  a  rat,  leaping  over  a  broad  dike  with  her  without  the  least  diffi- 
culty— that  another,  and  a  young  one  too,  conveyed  a  horse  about  a 
mile  from  the  spot  where  he  had  killed  it— and  that  a  third,  which 
had  carried  off  a  two-year  old  heifer,  was  followed  on  the  spoor,  or 
track,  for  five  hours  by  horsemen,  when  it  appeared  that  throughout 
the  whole  distance  the  carcass  of  the  heifer  was  only  once  or  twice 
discovered  to  have  touched  the  ground  (Sparrman)— the  asportation  of 
a  man  shrinks  into  insignificance  as  a  demonstration  of  strength. 
There  seems  to  be  an  idea  that  the  Lion  prefers  a  human  prey  ;  but 
be  this  as  it  may,  the  inhabitants  of  certain  districts  have,  it  appears, 
een  under  the  necessity  of  resorting  to  a  curious  expedient  to  get 
out  of  their  reach.  Messrs.  Schoon  and  M'Luckie,  in  1829,  penetrated 
to  the  eastward  of  Kurrichaine,  situated  about  200  miles  to  the  north- 
east of  Litakou.  They  discovered,  east  of  Kurrichaine,  or  Chuan,  as 
it  is  more  properly  named,  the  river  Moriqua,  which  rises  in  the  south 
between  the  25th  and  26th  degrees  of  latitude,  and  29th  and  30th 
degrees  of  longitude,  taking  a  north-easterly  course,  and  about  100 
miles  from  the  ford  enters  a  high  ridge  of  mountains.  From  hence, 
according  to  the  natives,  it  flows  into  the  sea,  through  the  country  of 
the  Mantatees.  About  70  miles  to  the  eastward,  the  range  of  moun- 
tains takes  a  direction  north  and  south.  At  the  distance  of  14  miles 
to  the  south,  along  the  base  of  the  mountains,  is  a  place  called  Ongo- 


rutcie-Fountain,  where  there  is  a  large  tree  containing  seventeen  conical 
huts.  These  are  used  as  dormitories,  being  beyond  the  reach  of  the 
lions,  which,  since  the  incursion  of  the  Mantatees,  when  so  many 
thousands  of  persons  were  massacred,  have  become  very  numerous  in 
the  neighbourhood,  and  destructive  to  human  life.  The  branches  of 
these  trees  are  supported  by  forked  sticks  or  poles,  and  there  are  three 
tiers  or  platforms,  on  which  the  huts  are  constructed.  The  lowest  is 
nine  feet  from  the  ground,  and  holds  ten  huts  ;  the  second,  about 
eight  feet  high,  has  three  huts  ;  and  the  upper  story,  if  it  may  be  so 
called,  contains  four.  The  ascent  to  these  is  made  by  notches  cut  in 
the  supporting  poles,  and  the  huts  are  built  with  twigs,  thatched  with 
straw,  and  will  contain  two  persons  conveniently.  The  travellers  had 
previously  visited  several  deserted  villages,  similarly  built,  between 
the  Moriqua  and  Leutlecan  rivers,  as  well  as  in  other  places ;  but 
these  were  erected  on  stakes  about  eight  feet  above  the  ground  and 
about  forty  feet  square,  larger  in  some  places,  and  containing  about 
seventy  or  eighty  huts.  The  inhabitants  sit,  it  is  stated,  under  the 
shade  of  these  platforms  during  the  day,  and  retire  to  the  elevated 
huts  at  night.* 

The  general  prey  of  the  African  Lion  consists  of  the  larger  herbi- 
vorous quadrupeds,  very  few  of  which  it  is  unable  to  master,  and  it 
is  a  severe  scourge  to  the  farmer,  who  is  consequently  ever  on  the 
look-out  for  lions,  and  generally  a  most  imperturbable  and  unerring 
shot.  Though  mortal  accidents  frequently  happen  in  these  huntings, 
the  cool  sportsman  seldom  fails  in  using  his  rifle  with  effect.  Lions 
when  roused,  it  seems,  walk  off  quietly  at  first,  and  if  no  cover  is  near, 
and  they  are  not  pursued,  they  gradually  mend  their  pace  to  a  trot, 
till  they  have  reached  a  good  distance,  and  then  they  bound  away. 
Their  demeanour  upon  these  occasions  has  been  described  to  us  by 
eye-witnesses  to  be  of  a  careless  description,  as  if  they  did  not  want  a 
fray,  but  if  pressed  were  ready  to  fight  it  out.  If  they  are  pursued 
closely,  they  turn  and  couch,  generally  with  their  faces  to  the  adversary ; 
then  the  nerves  of  the  sportsman  are  tried.  If  he  is  collected  and 
master  of  his  craft,  the  well-directed  rifle  ends  the  scene  at  once  ;  but 
if,  in  the  flutter  of  the  moment,  the  vital  parts  are  missed,  or  the  ball 
passes  by,  leaving  the  lion  unhurt,  the  infuriated  beast  frequently 
charges  on  his  enemies,  dealing  destruction  around  him.  This 
however  is  not  always  the  case,  and  a  steady  unshrinking  deportment 
has,  in  more  instances  than  one,  saved  the  life  of  the  hunter.  Mr. 
Burchell  gives  an  interesting  account  in  his  African  travels  of  his 
confronting  one  of  these  animals.  "The  day  was  exceedingly  pleasant, 
and  there  was  not  a  cloud  to  be  seen.  For  a  mile  or  two,  we  travelled 
along  the  banks  of  the  river,  which,  in  this  part,  abounded  in  tall 
mat-rushes.  The  dogs  seemed  much  to  enjoy  prowling  about,  and 
examining  every  bushy  place,  and  at  last  met  with  some  object  among 
the  rushes  which  caused  them  to  set  up  a  most  vehement  and  deter- 
mined barking.  We  explored  the  spot  with  caution,  as  we  suspected, 
from  the  peculiar  tone  of  their  bark,  that  it  was  what  we  suspected 
it  to  be, — lions.  Having  encouraged  the  dogs  to  drive  them  out,  a 
task  which  they  performed  with  great  willingness,  we  had  a  full  view 
of  an  enormous  black-maned  lion  and  lioness.  The  latter  was  seen 
only  for  a  minute,  as  she  made  her  escape  up  the  river,  under  the 
concealment  of  the  rushes ;  but  the  lion  came  steadily  forward,  and 
stood  still  to  look  at  us.  At  this  moment  we  felt  our  situation  not 
free  from  danger,  as  the  animal  seemed  preparing  to  spring  upon  us, 
and  we  were  standing  on  the  bank,  at  the  distance  of  only  a  few  yards 
from  him,  most  of  us  being  on  foot  and  unarmed,  without  any  visible 
possibility  of  escaping.  I  had  given  up  my  horse  to  the  hunters,  and 
was  on  foot  myself ;  but  there  was  no  time  for  fear,  and  it  was  useless 
to  attempt  avoiding  him.  ...  I  stood  well  upon  my  guard,  holding 
my  pistols  in  my  hand,  with  my  finger  upon  the  trigger ;  and  those 
who  had  muskets  kept  themselves  prepared  in  the  same  manner.  But 
at  this  instant  the  dogs  boldly  flew  in  between  us  and  the  lion,  and 
surrounding  him,  kept  him  at  bay  by  their  violent  and  resolute 
barking.  The  courage  of  those  faithful  animals  was  most  admirable  : 
they  advanced  up  to  the  side  of  the  huge  beast,  and  stood  making  the 
greatest  clamour  in  his  face,  without  the  least  appearance  of  fear. 
The  lion,  conscious  of  his  strength,  remained  unmoved  at  their  noisy 
attempts,  and  kept  his  head  turned  towards  us.  At  one  moment,  the 
dogs  perceived  his  eye  thus  engaged,  had  advanced  close  to  his  feet, 
and  seemed  as  if  they  would  actually  seize  hold  of  him ;  but  they  paid 
dearly  for  their  imprudence,  for,  without  discomposing  the  majestic 
and  steady  attitude  in  which  he  stood  fixed,  he  merely  moved  his 
paw,  and,  at  the  next  instant,  I  beheld  two  lying  dead.  In  doing  this 
he  made  so  little  exertion,  that  it  was  scarcely  perceptible  by  what 
means  they  had  been  killed.  Of  the  time  which  we  gained  by  the 
interference  of  the  dogs,  not  a  moment  was  lost :  we  fired  upon 
him;  one  of  the  balls  went  through  his  side,  just  between  the  short 
ribs,  and  the  blood  began  to  flow,  but  the  animal  still  remained 
standing  in  the  same  position.  We  had  aow  no  doubt  that  he  would 
spring  upon  us  :  every  gun  was  instantly  reloaded ;  but  happily  we 
were  mistaken,  and  were  not  sorry  to  see  him  move  quietly  away, 
though  I  had  hoped  in  a  few  minutes  to  have  been  enabled  to  take 
hold  of  his  paw  without  danger."    Even  where  the  hunter  has  been 

*  See  '  South  African  Journal,'  September,  1830  ;  and  Steedman's  '  Wander- 
ings and  Adventures  in  the  Interior  of  Southern  Africa,  where  the  reader  will 
find  a  drawing  of  the  inhabited  tree  above  described.,  taken  by  Mr.  Moffat  of 
Litakou,  who  also  visited  this  spot. 
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seized  with  a  panic  and  pursued,  a  timely  recovery  of  self-possession 
has  saved  him.  Sparrman  relates  that  Jacob  Kok  of  Zee-Koe-Itivier, 
one  day  walking  over  his  lands  with  his  loaded  gun,  unexpectedly  met 
a  Hon.  Being  an  excellent  shot,  he  thought  himself  pretty  certain, 
from  the  position  in  which  he  was,  of  killing  it,  and  therefore  fired 
his  piece.  Unfortunately  he  did  not  recollect  that  the  charge  had 
been  in  it  for  some  time,  and  consequently  was  .damp ;  so  that  his 
piece  hung  fire,  and  the  ball  falling  short,  entered  the  ground  close  to 
the  lion.  In  consequence  of  this  he  was  seized  with  a  panic  and  took 
directly  to  his  heels  ;  but  being  soon  out  of  breath  and  closely  pursued 
by  the  lion,  he  jumped  up  on  a  little  heap  of  stones,  and  there  made 
a  stand,  presenting  the  butt  end  of  his  gun  to  his  adversary,  fully 
resolved  to  defend  his  life  as  well  as  he  could  to  the  utmost.  This 
deportment  had  such  an  effect  on  his  pursuer,  that  he  also  made  a 
stand,  and  lay  down  at  the  distance  of  a  few  paces  from  the  heap  of 
stones  seemingly  quite  unconcerned.  Jacob,  in  the  mean  time,  did 
not  stir  from  the  spot ;  besides  he  had  in  his  flight  unfortunately 
dropped  his  powder-horn.  At  length,  after  waiting  a  good  half-hour, 
the  lion  rose  up,  and  at  first  went  very  slowly,  and  step  by  step  only, 
as  if  he  had  a  mind  to  steal  off ;  but  as  soon  as  he  got  to  a  greater 
distance,  he  began  to  bound  away  at  a  great  rate.  There  is  hardly  a 
book  of  African  travels  which  does  not  teem  with  the  dangers  and 
hair-breadth  escapes  of  the  lion-hunters,  and  hardly  one  that  does  not 
include  a  fatal  issue  to  some  engaged  in  this  hazardous  sport ;  but 
our  limits  will  not  allow  us  to  enter  into  further  details  on  this  part 
of  the  subject,  and  we  must  refer  to  such  works  for  accounts — and 
they  are  very  interesting — of  the  different  modes  of  destruction 
employed  against  this  powerful  beast,  from  the  poisoned  arrow  of  the 
Bushman  to  the  rifle  of  the  colonist. 


African  Lion  (Leo  Africanus).  (Barbary.) 


The  following  extracts  from  an  anonymous  work  entitled  '  Zoolo- 
gical Anecdotes'  embody  some  of  the  observations  made  by  Mr. 
Cuming,  whose  collection  of  stuffed  animals  from  Africa  were  so  long 
exhibited  at  Hyde  Park  Comer : — 

"  The  following  powerfully-drawn  picture  conveys  a  most  accurate 
idea  of  the  fearful  banquets  held  in  the  primaeval  forests  of  Africa, 
and  at  the  same  time  is  full  of  interest  from  the  light  it  throws  on 
the  habits  of  the  Carnivora.  Mr.  Cuming  had  shot  three  rhinoceroses 
near  a  fountain,  and  soon  after  twilight  had  died  away  he  came  down 
to  the  water  to  watch  for  lions.  With  him  was  his  Hottentot 
Kleinboy.  '  On  reaching  the  water  I  looked  towards  the  carcass  of 
the  rhinoceros,  and  to  my  astonishment  I  beheld  the  ground  alive 
with  large  creatures,  as  though  a  troop  of  zebras  were  approaching 
the  water  to  drink.  Kleinboy  remarked  to  me  that  a  troop  of  zebras 
were  standing  on  the  height.  I  answered  '  Yes ;'  but  I  knew  very 
well  that  zebras  would  not  be  capering  around  the  carcass  of  a  rhino- 
ceros. I  quickly  arranged  my  blankets,  pillow,  and  guns  in  the  hole, 
and  then  lay  down  to  feast  my  eyes  on  the  interesting  sight  before 
me.  It  was  bright  moonlight,  as  clear  as  I  need  wish.  There  were 
six  large  lions,  about  twelve  or  fifteen  hyeenas,  and  from  twenty  to 
thirty  jackalls,  feasting  on  and  around  the  carcasses  of  the  three  rhino- 
ceroses. The  lions  feasted  peaceably,  but  the  hytenas  and  jackalls 
fought  over  every  mouthful,  and  chased  one  another  round  and  round 
the  carcasses,  growling,  laughing,  screeching,  chattering,  and  howling, 
without  any  intermission.  The  hyaenas  did  not  seem  afraid  of  the 
lions,  although  they  always  gave  way  before  them ;  for  I  observed 
that  they  followed  them  in  the  most  disrespectful  manner,  and  stood 


laughing,  one  or  two  on  either  side,  when  any  lions  came  after  their 
comrades  to  examine  pieces  of  skin  or  bones  which  they  were  dragging 
away.'  The  following  account  of  an  attack  by  one  of  these  man- 
eaters,  as  they  are  called  (for  having  once  tasted  human  flesh  they 
will  eat  nothing  else  if  it  can  be  obtained),  makes  the  blood  run  cold. 
Mi\  Cuming  and  his  party  had,  unknown  to  them,  pitched  their  camp 
in  the  proximity  of  a  lion  of  this  description.  All  had  retired  to  rest, 
when  (says  Mr.  C.)  '  suddenly  the  appalling  and  murderous  voice  of 
an  angry  bloodthirsty  lion  burst  upon  my  ears  within  a  few  yards  of 
us,  followed  by  the  shrieking  of  the  Hottentots.  Again  and  again  the 
murderous  roar  of  attack  was  repeated.  We  heard  John  and  Ruyter 
shriek,  '  The  lion  !  the  lion  !'  Still  for  a  few  moments  we  thought 
he  was  but  chasing  one  of  the  dogs  round  the  kraal,  but  the  next 
instant  John  Stofulus  rushed  into  the  midst  of  us,  almost  speechless 
with  fear  and  terror,  his  eyes  bursting  from  their  sockets,  and  shrieked 
out,  '  The  Hon  !  the  lion  !  He  has  got  Hendrick  !  He  dragged  him 
away  from  the  fire  beside  me.  I  struck  him  with  the  burning  brands 
upon  his  head,  but  he  wouldn't  let  go  his  hold.  Hendrick  is  dead  ! 
0  God !  Hendrick  is  dead  !  Let  us  take  fire  and  seek  him.'  The 
rest  of  my  people  rushed  about  shrieking  and  yelling  as  if  they  were 
mad.  I  was  at  once  angry  with  them  for  their  folly,  and  told  them 
that  if  they  did  not  stand  still  and  keep  quiet  the  lion  would  have 
another  of  us,  and  that  very  likely  there  was  a  troop  of  them.  I 
ordered  the  dogs  which  were  nearly  all  fast  to  be  made  loose,  and  the 
fire  to  be  increased  as  far  as  could  be.  I  then  shouted  Hendrick's 
name ;  but  all  was  still.  I  told  my  men  that  Hendrick  was  dead,  and 
that  a  regiment  of  soldiers  could  not  now  help  him ;  and  hunting  my 
dogs  forward,  I  had  everything  brought  within  my  cattle  kraal,  when 
we  lighted  our  fire  and  closed  the  entrance  as  well  as  we  could.  It 
appeared  that  when  the  unfortunate  Hendrick  rose  to  drive  in  the 
ox  the  lion  had  watched  him  to  his  fireside,  and  he  had  scarcely  lain 
down  when  the  brute  sprang  upon  him  and  Ruyter  (for  both  lay 
under  one  blanket)  with  his  appalling  murderous  roar;  and  roaring 
a3  he  lay,  grappled  him  with  his  fearful  claws,  and  kept  biting  him 
on  the  breast  and  shoulder,  all  the  while  feeling  for  his  neck  ;  having 
got  hold  of  which,  he  at  once  dragged  him  away  backwards  round  the 
bush  into  the  dense  shade.  As  the  lion  lay  on  the  unfortunate  man 
he  faintly  cried,  '  Help  me  !  help  me  !  O  God  !  men,  help  me  ! ' 
After  which  the  fearful  beast  got  hold  of  his  neck,  and  then  all  was 
still,  except  that  his  comrades  heard  the  bones  of  his  neck  cracking 
between  the  teeth  of  the  lion.'  It  is  satisfactory  to  know  that  on  the 
following  day  Mr.  Cuming  took  revenge  on  the  lion,  whose  huge  grisly 
hide  is  to  be  seen  in  his  collectkin  at  Hyde  Park  Corner." 

Of  Asiatic  Lions  three  kinds  are  mentioned — the  Bengal  Lion,  the 
Persian  or  Arabian  Lion,  and  the  Maneless  Lion  of  Guzerat. 

The  Bengal  Lion. — Mr.  Bennett  points  out  the  characteristics  by 
which  the  Asiatic  race  is  distinguished  from  that  of  Southern  Africa, 
as  consisting  principally  in  the  larger  size,  the  more  regular  and 
graceful  form,  the  generally  darker  colour,  and  the  less  extensive 
mane  of  the  African.  He  gives  a  beautiful  cut  of  the  Bengal  Lion, 
executed  by  Harvey,  in  the  '  Tower  Menagerie,'  from  a  very  fine 
specimen  little  more  than  five  years  old,  then  in  that  collection,  but 
called  by  the  keepers  '  The  Old  Lion.'  The  magnificent  development 
of  the  mane  is  very  striking  in  this  figure. 


Lion  (mane  not  quite  fully  developed)  from  Eastern  Asia,  -with  Lioness. 


The  Persian  or  Arabian  Lion. — This  is  stated  to  be  distinguishable 
hy  the  pale  Isabella  colour  of  the  fur,  and  those  which  have  beep 
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exhibited  in  England  as  Persian  Lions  certainly  bear  out  this  remark  ; 
but  Captain  Smee  observes  that  the  Persian  Lion  formerly  exhibited 
at  the  Surrey  Zoological  Gardens  seemed  to  him  to  differ  but  little 
from  individuals  known  to  be  brought  from  Africa. 


Persian  Lion. 


The  Maneless  Lion  of  Guzerat. — The  reader  will  bear  in  mind  the 
passage  quoted  from  Pliny  (viii.  16),  touching  lions  which  have 
no  mane,  and  of  the  origin  attributed  to  them.  Cuvier  notices  the 
statement  that  maneless  lions  had  been  found  on  the  confines  of 
Arabia,  and  merely  refers  to  Olivier,  observing  that  there  is  no  detailed 
description  given  of  them.  A  zoological  description  is  doubtless  not 
to  be  found  in  Olivier;  but  he  enters  somewhat  minutely  into  the 
subject,  as  the  reader  will  here  see.  "  The  lion,"  says  Olivier  ('Voyage 
dans  l'Empire  Othoman,  l'Egypte,  et  la  Perse,'  torn,  iv.),  "which 
inhabits  the  part  of  Arabia  and  Persia  near  the  river  of  the  Arabs, 
from  the  Persian  Gulf  to  the  environs  of  Helle  and  of  Baghdad,  is 
probably  the  species  of  lion  of  which  Aristotle  and  Pliny  have  spoken, 
and  which  they  regarded  as  a  different  species  from  that  which  is 
spread  over  the  interior  of  Africa.  The  Lion  of  Arabia  has  neither 
the  courage,  nor  the  stature,  nor  even  the  beauty  of  the  other.  When 
he  would  seize  his  prey  he  has  recourse  to  cunning  rather  than  force  ; 
he  crouches  among  the  reeds  which  border  the  Tigris  and  Euphrates, 
and  springs  upon  all  the  feeble  animals  which  come  there  to  quench 
their  thirst ;  but  he  dares  not  to  attack  the  boai',  which  is  very  com- 
mon there,  and  flies  as  soon  as  he  perceives  a  man,  a  woman,  or  even 
a  child.  If  he  catches  a  sheep,  he  makes  off  with  his  prey ;  but  he 
abandons  it  to  save  himself,  when  an  Arab  runs  after  him.  If  he  is 
hunted  by  horsemen,  which  often  happens,  he  does  not  defend  himself 
unless  he  is  wounded  and  has  no  hope  of  safety  by  flight.  In  such 
a  case  he  will  fly  on  a  man,  and  tear  him  to  pieces  with  his  claws,  for 
it  is  courage  more  than  strength  that  he  wants.  Achmed,  pasha  of 
Baghdad  from  1724  to  1747,  would  have  been  torn  by  one  after 
breaking  his  lance  in  a  hunt,  if  his  slave  Suleiman,  who  succeeded 
him  in  the  pashalik,  had  not  come  promptly  to  his  succour,  and 
pierced  with  a  blow  of  his  yataghan  the  lion  already  wounded  by  his 
master." 

"We  saw,"  continues  Olivier,  "five  individuals  of  this  race  in  the 
menagerie  of  the  pasha  of  Baghdad ;  they  had  been  there  five  years, 
and  had  been  taken  young  in  the  environB  of  Bassora.  There  were 
three  males  and  two  females ;  the  former  were  a  little  larger  than  the 
latter ;  and  all  much  resembled  the  African  species,  excepting  that 
they  were  smaller,  and  had  no  mane.  We  were  assured  that  they 
never  had  any,  and  that  no  lion  of  these  countries  had  one.  We  have 
often  regretted  that  we  did  not  as,k  the  pasha  for  two  of  them,  in 
order  to  a  close  comparison  with  the  African  species,  and  to  satisfy 
ourselves  whether  the  Lion  of  Arabia  ought  to  be  regarded  as  a  species 
distinct  from  the  other,  or  as  a  degenerated  race." 

In  December  1833,  Captain  Walter  Smee  exhibited  to  a  meeting  of 
the  Zoological  Society  of  London  the  skins  of  a  lion  and  lioness 
killed  by  him  in  Guzerat,  and  selected  from  eleven  obtained  there  by 
him,  eight  of  which  he  had  brought  to  this  country.  This  lion,  he 
stated,  is  distinguished  from  those  previously  known  by  the  absence  of 
a  mane  (that  is,  it  is  maneless  as  compared  with  other  lions)  from 
the  sides  of  the  neck  and  shoulders,  the  middle  line  of  the  back  of 
the  neck  being  alone  furnished  with  longer  hairs,  which  are  erect,  like 
those  in  the  same  situation  in  the  Cheetah  (Felis  jubata).  The  under 
surface  of  the  neck  has  long  loose  silky  hairs,  and  there  is  a  tuft  at 


the  angle  of  the  anterior  legs.  Besides  the  absence  of  the  extensive 
mane,  the  tail  is  shorter  than  that  of  ordinary  lions,  and  is  furnished 
at  its  tip  with  a  much  larger  brush  or  tuft.  In  this  tuft  there  existed 
in  the  oldest  of  Captain  Smee's  lions,  subsequently  to  the  arrival  of 
the  skin  in  England,  a  short  horny  claw  or  nail,  similar  in  form  to, 
but  somewhat  larger  in  size  than  that  described  by  Mr.  Woods,  and 
above  alluded  to. 

Captain  Smee,  ('Transactions  of  the  Zoological  Society,')  enters 
into  a  very  minute  description  of  the  arrangement  of  the  hair  in  thi3 
variety,  both  in  the  male  and  the  female,  observing  that  both  the 
African  and  Guzerat  Lion  are  subject  to  considerable  variations  in 
intensity  of  colouring.  In  both  the  colour  is  fulvous ;  but  in  some 
individuals,  he  says,  this  is  much  paler  than  in  others,  and  in  the 
darker  specimens  there  occurs  a  tinge  of  red.  The  middle  of  the 
back  is  the  most  deeply  coloured  part,  and  the  under  surface  is  much 
paler  and  almost  white.  Among  the  hairs  there  is  an  intermixture  of 
some  which  are  entirely  black,  and  the  greater  or  less  proportion 
which  these  bear  to  the  paler  ones  is  the  principal  cause  of  the 
variations  in  depth  of  colour  that  occur  in  different  individuals.  Of 
the  Guzerat  Lions  the  oldest  individual  is  the  lightest  in  colour.  The 
tail  becomes  gradually  paler  towards  its  extremity,  passing  into 
grayish  white ;  its  terminal  brush  consisting  of  black  hail's  slightly 
tinged  with  brown.  Above  each  eye  is  a  pale  space,  in  which  is 
included  a  darker-coloured  spot  for  the  implantation  of  the  supra- 
ciliary  vibrissas,  from  twelve  to  fifteen  in  number,  and  of  which  the 
longest  reaches  nearly  to  the  ears.  In  the  African  Lion  these 
vibrissa}  are  implanted  in  a  darker  spot,  but  this  spot  is  less  defined, 
and  is  only  partially  bounded  by  a  paler  space.  In  both  the  points 
of  insertion  of  the  moustaches  are  darker  than  the  surrounding  parts. 
Captain  Smee  does  not  speak  with  cei-tainty  of  the  comparative  form 
of  these  two  varieties ;  but  he  states  his  impression  to  be  that  the 
Lion  of  Guzerat  is  comparatively  more  rounded  and  bulky  in  its  body, 
and  rather  shorter  in  its  limbs ;  and  that  its  head  especially  is  shorter, 
has  less  of  the  square  form  which  distinguishes  the  open  face  of  the 
male  African  Lion,  and  is  more  rounded  on  the  forehead.  But,  as  he 
observes,  this  difference  may  be  chiefly  owing  to  the  long  hairs  which 
conceal  the  forehead  in  the  one,  while  that  feature  is  defined  and 
visible  in  the  other.  The  cranium  of  the  Lion  of  Guzerat  generally 
resembles  that  of  the  African  race.  Professor  Owen  had  remarked 
that  the  infra-orbital  foramina  were  double  in  the  only  lions  known  to 
be  Asiatic  examined  by  him  ;  in  one,  killed  in  North  Guzerat,  this 
occurs  on  both  sides ;  in  the  other,  killed  near  Assund,  it  is  found  on 
one  side  only.  Captain  Smee  states  that  in  a  young  skull  of  the 
Maneless  Lion  there  exists  on  one  side  a  double  infra-orbital  foramen, 
and  that  the  existence  of  the  same  structure  in  another  skull  contained 
in  one  of  the  skins  had  been  ascertained.  A  male  Maneless  Lion 
killed  by  Captain  Smee  measured,  including  the  tail,  8  feet  9|  inches 
in  length,  and  his  total  weight,  exclusive  of  the  entrails,  was  35  stone 
(14  lbs.  to  the  stone) ;  the  impression  of  his  paw  on  the  sand  measured 
6^  inches  across,  and  his  height  was  3  feet  6  inches.  A  female 
killed  at  the  same  time  was  8  feet  7  inches  long  and  3  feet  4  inches 
high. 

These  Maneless  Lions  are,  according  to  the  author  last  quoted, 
found  in  Guzerat  along  the  banks  of  the  Sombermuttee  near 
Ahmedabad.  During  the  hot  months  they  inhabit  the  low  bushy 
wooded  plains  that  skirt  the  Bhardar  and  Sombermuttee  rivers  from 
Ahmedabad  to  the  borders  of  Cutch,  being  driven  out  of  the  large 
adjoining  tracts  of  high  grass  jungle  (called  Bheers)  by  the  practice 
annually  resorted  to  by  the  natives  of  setting  fire  to  the  grass,  in 
order  to  clear  it  and  ensure  a  succession  of  young  shoots  for  the  food 
of  the  cattle  upon  the  first  fall  of  the  rains.  They  extend  through  a 
range  of  country  about  40  miles  in  length,  including  various  villages, 
and  among  others  those  of  Booroo  and  Goliana,  near  which  Captain 
Smee  killed  his  finest  specimens.  They  were  so  common  in  this 
district  that  he  killed  no  fewer  than  eleven  during  a  residence  of 
about  a  month ;  yet  scarcely  any  of  the  natives,  except  the  cattle- 
keepers,  had  seen  them  previously  to  his  coming  among  them.  The 
cattle  were  frequently  carried  off  or  destroyed,  but  this  they  attributed 
to  tigers.  Captain  Smee  however  observes,  that  the  tiger  does  not 
exist  in  that  part  of  the  country.  Those  natives  to  whom  the  lions 
were  known  gave  them  the  name  of  Ontiah  Baug,  or  Camel-Tiger,  an 
appellation  derived  from  their  resemblance  in  colour  to  the  camel. 
They  appear  to  be  very  destructive  to  the  domesticated  cattle,  and 
the  remains  of  a  considerable  number  of  carcasses  of  bullocks  were 
found  near  the  place  where  Captain  Smee's  specimens  were  killed. 
About  ten  days  previously,  four  donkeys  had  been  destroyed  at  the 
village  of  Cashwah.  Captain  Smee  could  not  learn  that  men  had 
been  attacked  by  them.  When  struck  by  a  ball,  they  exhibited 
great  boldness,  standing  as  if  preparing  to  resist  their  pursuers,  and 
then  going  off  slowly  and  in  a  very  sullen  manner ;  unlike  the  tiger, 
which  on  such  occasions  retreats  springing  and  snarling.  Captain 
Smee  states  that  these  lions  are  also  found  on  the  Runn  near  Runpoor, 
aud  near  Puttuu  in  Guzerat,  and  that  some  persons  who  saw  them  in 
Bombay  said  that  they  also  occur  in  Sinde  and  in  Persia.  He  further 
observes,  that  should  subsequent  inquiries  prove  that  Olivier  was 
correctly  informed  as  to  the  locality  from  which  the  Maneless  Lions 
seen  by  him  at  Baghdad  were  obtained,  and  prove  also  their  identity 
with  thos?  of  Guzerat,  a  more  extensive  geographical  range  will  ho 
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established  for  this  curious  race  than  Captain  Smee  is  at  present 
disposed  to  regard  as  probable. 

Captain  Smee  remarks  that  he  is  aware  that  the  existence  of  these 
Maneless  Lions  in  Guzerat  had  been  previously  although  by  no  means 
generally  known,  and  quotes  Colonel  Sykes  as  having  this  knowledge. 
Sir  Charles  Malet  had  also  seen  lions  on  the  banks  of  the  Somber- 
muttee,  and  taough  he  makes  no  mention  of  the  absence  of  the  mane, 
Captain  Smee  thinks  th?.t  they  in  all  probability  belonged  to  this 
maneless  race,  and  indeed  Sir  Charles  attributes  to  his  lion  the  native 
name  noticed  by  Captain  Smee  above. 

Our  author  makes  the  following  remarks  on  the  passages  to  be 
found  in  the  ancient  writers  bearing  on  this  subject  :  "  Having 
alluded  in  the  commencement  of  this  communication,  to  the  opinion 
that  a  maneless  lion  was  known  to  the  ancients,  it  might  be  expected 
that  I  should  here  bring  forward  and  discuss  the  several  passages 
which  have  been  looked  upon  as  supporting  this  view.  Where  how- 
ever the  critics  are  at  fault,  it  would  be  presumptuous  in  me  to 
attempt  to  decide.  I  own  that  I  do  not  find  in  the  passages  usually 
referred  to  any  evidence  at  all  satisfactory  as  regards  the  existence 
of  lions  destitute  of  mane ;  and  I  am  even  far  from  willing  to  admit 
that  the  crisped  hairs  noticed  by  Aristotle  as  distinguishing  one  race 
of  lions  from  another,  in  which  the  hairs  were  either  dense  or  straight, 
must  of  necessity  be  considered  as  those  of  the  mane  rather  than 
of  any  other  part  of  the  body.  The  language  of  Oppian  is  equally 
obscure,  and  even  the  expressions  used  by  him  are  warmly  contested, 
by  the  critics.  Another  Greek  writer,  Agatharchides,  the  Peripatetic, 
speaks  of  the  Arabian  and  especially  the  Babylonish  Lions,  in  terms 
that  recall  Olivier's  description  of  those  of  Baghdad,  but  still  with  no 
definite  application  to  the  want  of  a  mane.  Pliny  alone,  so  far  as  I 
am  aware,  mentions  the  absence  of  mane  as  a  distinctive  mark  of 
one  race  of  lions ;  but  to  this  race  he  attributes  a  monstrous 
generation,  and  he  was  probably  altogether  misled  with  respect 
to  it." 

We  may  here  remark  that  a  maneless  lion  is  said  to  be  represented 

on  the  monuments  of  Upper  Egypt. 

Captain  Smee  thus  characterises  his  Maneless  Lion  : — 

Felis  Leo,  Linn.,  var.  Goojratcnsis. — Mane  of  the  male  short,  erect ; 

tuft  at  the  apex  of  the  tail  very  large,  black.     (' Zool.  Proc.,'  1833; 

and  also  '  Zool.  Trans.,'  vol.  i.) 


Maneless  Lion  oi  Guzerat. 


The  habits  of  the  Asiatic  Lions  do  not  differ  much  from  those  of 
Africa,  excepting  that  the  former,  from  the  state  of  the  country 
frequent  jungles.  In  India  the  elephant  is  generally  employed  in 
the  chace,  which  is  even  now  conducted  with  more  pomp  and 
circumstance  than  in  Africa.  The  grand  Asiatic  huntings  of  former 
times,  those  of  Genghis  Khan  for  instance,  will  occur  to  many  of 
our  readers.  The  accounts  of  most  Asiatic  modern  sportsmen  give 
a  most  courageous  bearing  to  the  lions  in  these  encounters.  One  of 
these  states  that  the  lions  in  India,  instead  of  running  away  when 
pursued  through  a  jungle,  seldom  take  to  cover  as  a  refuge  at  all. 
On  the  approach  of  their  enemies,  they  spring  out  to  meet  them 
open-mouthed  in  the  plain.  They  are  thus  easily  shot ;  but  if  they 
are  missed  or  only  slightly  wounded,  they  are  most  formidable 
adversaries.  They  are  even  said  to  have  sprung  on  the  heads  of 
the  largest  elephants,  and  to  have  fairly  pulled  them  to  the  ground, 
riders  and  all. 

The  lioness  is  said  to  go  with  young  five  months,  and  produces 
generally  from  two  to  three  or  four  at  a  litter,  which  are  born  blind. 
Three,  two  males  and  a  female,  were  whelped  in  the  Tower  on  the 


20th  October  1827,  the  day  of  the  battle  of  Navarino ;  but  the  number 
seems  generally  to  be  two.  In  captivity  the  lioness  usually  becomes 
very  savage  as  soon  as  she  becomes  a  mother;  and  in  a  state  of  nature 
both  parents  guard  their  young  with  the  greatest  jealousy.  Mr.  Bennett 
relates  that  in  the  commencement  of  the  year  1823,  General  Watson, 
then  on  service  in  Bengal,  being  out  one  morning  on  horseback  armed 
with  a  double-barrelled  rifle,  was  suddenly  surprised  by  a  large  male 
lion,  which  bounded  out  upon  him  from  the  thick  jungle  at  the  distance 
of  only  a  few  yards.  He  instantly  fired,  and  the  shot  taking  com- 
plete effect,  the  animal  fell  dead  almost  at  his  feet.  No  sooner  had 
the  lion  fallen  than  the  lioness  rushed  out,  which  the  general  also  shot 
at,  and  wounded  severely,  so  that  she  retired  into  the  thicket.  Think- 
ing that  the  den  could  not  be  far  distant,  he  traced  her  to  her  retreat, 
and  there  dispatched  her,  and  in  the  den  were  found  two  beautiful 
cubs,  a  male  and  a  female,  apparently  not  more  than  three  days  old. 
These  the  general  brought  away ;  they  were  suckled  by  a  goat  and 
sent  to  England,  where  they  arrived  in  September  1823,  as  a  present 
to  George  IV.,  and  were  lodged  in  the  Tower.  The  male  was  the 
animal  from  which  Mr.  Bennett  gives  his  figure  and  description  of  the 
Bengal  Lion,  and  the  female  was  the  mother  of  the  cubs  whelped  in 
the  Tower,  above  alluded  to.  ('  Tower  Menagerie.')  The  young  ara 
at  first  obscurely  striped,  or  brindled,  and  somewhat  tiger-like  in  the 
coat.  There  is  generally  a  blackish  stripe  extending  along  the  back, 
from  which  numerous  other  bands  of  the  same  colour  branch  off, 
nearly  parallel  to  each  other  on  the  sides  and  tail.  The  head  and 
limbs  are  generally  obscurely  spotted.  When  young  they  mew  like  a 
cat ;  as  they  advance  the  uniform  colour  is  gradually  assumed,  and 
at  the  age  of  ten  or  twelve  months  the  mane  begins  to  appear  in  the 
males ;  at  the  age  of  eighteen  months  this  appendage  is  considerably 
developed,  and  they  begin  to  roar.  (Bennett.)  F.  Cuvier  states 
that  it  is  nearly  the  third  year  before  the  mane  and  the  tuft  on  the 
tail  apnear,  and  that  they  are  not  fully  developed  before  the  seventh 
or  eight  year.  It  should  however  be  borne  in  mind  that  the  Bengal 
Lion  mentioned  by  Mr.  Bennett,  and  figured  by  him,  was  magnificently 
maned,  and  he  was  little  more  than  five  years  old.  The  period  of 
shedding  the  milk-teeth  is  very  often  fatal  to  the  young  animals  in  a 
state  of  captivity.  The  natural  period  of  a  lion's  life  is  generally 
supposed  to  be  20  or  22  years.  Such  is  Buffon'a  limitation,  but  the 
animal  will  it  seems  live  much  longer.  Pompey,  the  great  lion  which 
died  in  1760,  was  said  to  have  been  in  the  Tower  above  70  years ;  aDd 
one  from  the  river  Gambia  is  stated  to  have  since  died  there  at  the 
age  of  63. 

The  lion,  from  its  power  and  supposed  generosity  of  disposition, 
has  been  popularly  hailed  as  the  King  of  Beasts,  and  considered  as 
the  emblem  of  majesty  and  might.  It  is  the  symbol  of  the  British 
nation,  and  i3  borne  in  the  royal  arms,  of  which  it  forms  one  of  the 
supporters,  and  which  it  surmounts  as  the  crest.  Captain  Smee 
remarks,  in  allusion  to  the  hybrid  mentioned  by  Pliny,  that  it  is  by  no 
means  improbable  that  the  maneless  feline  beast  which  occurs  in  the 
older  armorial  bearings  may  have  been  intended  to  represent  a  lion 
Jeoparded.  This  term,  he  observes,  is  still  in  use  among  the  heralds 
of  France,  but  is  employed  by  them  with  reference  only  to  the 
position  of  the  head ;  if  the  full  face  is  shown,  the  animal,  whether 
maned  or  maneless,  is  in  their  language  a  leopard ;  if  the  side  face 
alone  is  seen,  it  is  a  lion.  Hence  with  them  the  lions  passant  and 
gardant  of  the  arms  of  the  kings  of  England  would  be  either  lions 
leoparded  or  leopards  maned.  He  goes  on  to  state  that  the  omission 
of  the  mane,  in  rude  tricking,  would  indeed  reduce  them  to  leopards, 
and  as  such  they  were  originally  regarded.  The  emperor  Frederic  II., 
in  choosing  his  present  of  three  leopards  to  our  Henry  III.,  was 
actuated,  according  to  Matthew  Paris,  by  the  bearing  in  the  royal 
shield  of  England,  "  in  quo  tres  leopardi  transeuntes  figurantur." 
('  Zool.  Trans.') 

The  generosity  of  disposition  so  liberally  accorded  to  this  powerful 
beast  has  been  much  and  eloquently  praised.  It  seems  almost  sacri- 
legious to  dissipate  the  glowing  vision  which  Buffon  has  raised  ;  but 
if  there  is  any  dependence  to  be  placed  on  the  observations  of  those 
travellers  who  have  had  the  best  opportunities  of  judging,  and  have 
the  highest  character  for  veracity,  we  raust  be  compelled  to  acknow- 
ledge that  Buffon's  lion  is  the  lion  of  poetry  and  prejudice,  and  very 
unlike  the  cautious  lurking  savage  that  steals  on  its  comparatively 
weak  prey  by  surprise,  overwhelms  it  at  once  by  the  terror,  the 
weight,  and  the  violence  of  the  attack,  and  is  intent  only  on  the 
gratification  of  its  appetites.  "^,t  the  time,"  says  Mr.  Burchell, 
"  when  men  first  adopted  the  lion  as  the  emblem  of  courage,  it  would 
seem  that  they  regarded  great  size  and  strength  as  indicating  it ;  but 
they  were  greatly  mistaken  in  the  character  they  had  given  of  this 
indolent  animal."  The  fact  of  the  lion  sparing  the  dog  that  was 
thrown  to  him,  and  making  a  friend  of  the  little  animal  that  was 
destined  for  his  prey,  has  been  much  dwelt  on ;  but  these  and  other 
such  acts  of  mercy,  as  they  have  been  called,  may  be  very  easily 
accounted  for.  If  not  pressed  by  hunger,  the  lion  will  seldom  be  at 
the  trouble  of  killing  prey ;  and  the  desire  for  a  companion  has  created 
much  stronger  friendships  between  animals  in  confinement  than  that 
between  a  lion  and  a  little  dog. 

The  lion  is  easily  tamed,  and  capable  of  attachment  to  man.  The 
story  of  Androdus,  frequently  called  Androcles,  is  too  well  known  to 
need  more  than  allusion,  and  we  learn  from  Bell's  '  Travels'  that  the 
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monarch  of  Persia  bad  on  days  of  audience  two  great  lions  chained 
on  each  side  of  the  passage  to  the  state-room,  led  there  by  keepers  in 
golden  chains.  Every  wild-beast  show  almost  has  its  tame  lion,  with 
which  the  keeper  takes  the  greatest  liberties — liberties  which  the 
beast  will  suffer,  generally  speaking,  from  none  but  him.  All  these 
exhibitions  however  were  entirely  eclipsed  by  the  feats  of  Mr. 
Van  Amburgh,  who  exercised  a  complete  control  over  the  lions  and 
other  great  Fclidw  which  he  had  subjected  to  his  will.  The  imitators 
of  Van  Amburgh  however  have  not  been  so  successful,  and  instances 
have  occurred  in  which  persons  have  forfeited  their  lives  by  their 
temerity.  An  instance  of  this  kind  occurred  a  few  years  ago  in 
England,  in  which  a  young  woman,  who  was  called  the  Lion  Queen, 
lost  her  life  in  this  way. 

Hybrids. — The  Lion  and  Tigress  will,  under  certain  circumstances, 
produce  young.  This  has  happened  twice  in  England.  Sir  William 
Jardine  gives  the  figure  of  one  of  a  litter  so  bred,  and  exhibited  in 
Atkins's  collection,  where  they  were  whelped,  in  1827  :  they  died 
young.  Sir  William  Jardine  correctly  describes  the  colour  of  the 
whelps  as  brighter  than  that  of  the  Lion,  and  the  bands  as  better 
marked  than  they  generally  are  in  the  true-bred  young  lion.  The 
specimen  figured  by  Sir  William  is  in  the  Edinburgh  Museum. 
Another  litter  from  similar  parents  was  whelped  at  Windsor;  but 
these  also  died  before  they  came  to  maturity.  There  does  not  seem 
to  be  much  difficulty  in  promoting  this  union. 


Liou-Iiger  Cubs. 

The  Puma,  or  American  Lion. — The  uniformity  of  colour  in  this 
great  cat,  combined  with  considerable  ferocity,  were  probably  the 
reasons  which  induced  early  travellers  in  America,  who  heard  of  it 
perhaps  with  circumstances  of  exaggeration,  or  caught  hasty  glimpses 
of  it  not  unaccompanied  with  terror,  to  state  that  there  were  lions  in 
America.  Thus  John  de  Laet  (1633)  says,  that  lions  are  found  in 
Peru,  though  they  be  few,  and  not  so  ferocious  as  they  are  in  Africa, 
and  that  they  are  called  in  the  native  tongue  Puma.  In  an  old  tract 
(1649),  entitled  '  A  Perfect  Description  of  Virginia,'  we  find  among 
the  "  beasts  great  and  small,"  "  Lyons,  Beares,  Leopards,  Elkes," 
&c. ;  and  Garcilasso  tells  us  of  the  Puma,  or  Lion  of  Peru.  In 
Hernandez  (Romse,  1651)  there  is  a  long  account  of  the  animal 
under  the  name  of  'Puma,  seu  Leo  Americanus ;'  and  reasons  are 
given  to  show  that  it  is  not  a  true  lion.  In  Piso  the  animal  is  noticed 
as  the  Cuguacuara,  and  by  Marcgrave  as  the  Cuguacurana  of  the 
Brazilians ;  hence  the  French  name  Couguar.  Charlevoix  describes 
tt  clearly  enough  under  the  name  of  Carcajou,  or  Quincajou;  this 
name  Pennant  thinks  that  Charlevoix  gives  by  mistake.  In  dAzara's 
Gouazouara  of  Paraguay  we  again  trace  the  French  name  of  this 
animal.  Lawson  and  Catesby  both  describe  it  under  the  name  of  the 
Panther,  by  which  designation  it  is  known  to  the  Anglo-Americans  up 
to  this  day.  It  is  the  Felis  concolm-  of  Schreber  and  of  zoologists 
generally,  and  though  Linnaeus  is  often  quoted  as  the  author  of  the 
name,  it  will  not  be  found  in  his  last  edition  of  the  '  Systema 
Naturae.'  In  Gmelin's  edition  it  appears  as  Felis  condor  (an  error 
for  concolor),  with  Schreber's  description.  It  is  the  Felis  Puma 
of  Traill. 

The  reader  will  find  in  the  '  Proceedings  of  the  Zoological  Society 
of  London'  a  detailed  account  of  the  dissection  of  a  Puma  that  died 
at  the  Society's  Garden.  In  one  point  the  Puma  differs  considerably 
from  other  cats.  This  point  is  that  part  of  the  structure  which  is 
connected  with  the  organs  of  voice,  and,  as  Mr.  Martin  observes,  some 
according  modification  must  necessarily  produce  the  deep-toned  roar 
of  the  Lion,  the  snarl  of  the  Jaguar,  and  the  hissing  cry  of  the  Puma. 
"  The  distance  between  the  tongue  and  the  larynx  in  the  Lion,"  says 
Mr.  Martin,  "  has  been  brought  more  than  once  under  the  notice  of 
the  society ;  in  the  Jaguar  this  distance,  comparatively  speaking,  is 
nearly  as  great ;  but  in  the  Puma,  an  animal  equal,  or  nearly  so,  in 
size  to  the  Jaguar,  the  distance  is  reduced  to  an  inconsiderable  space, 
an  inch  or  an  inch  and  a  half,  according  as  the  tongue  is  more  or  less 
protruded.  In  addition  to  this  it  is  worthy  of  observation  that  the 
circumference  of  the  larynx  in  the  Puma  is  also  very  inconsiderable ; 
compare,  for  example,  the  larynx  of  the  Jaguar  with  that  of  the 
present  animal,  both  natives  of  the  wilds  of  the  American  continent. 
In  the  Jaguar  we  find  a  larynx  indicating,  from  its  general  magnitude, 
considemble  depth  in  the  intonations  of  the  voice  ;  whereas  in  the 
Furea,  if  we  take  either  its  diameter  or  its  distance  from, the  termi- 


nation of  the  palate  and  base  of  the  tongue,  we  are  led  to  expect 
neither  the  roar  of  the  Lion  nor  the  growl  of  the  Jaguar,  but  the 
shrill  tones  of  an  animal,  ferocious  indeed,  but  of  all  others  of  the 
genus  perhaps  the  most  stealthy  and  insidious." 

The  adult  male  has  no  mane.  Silvery  fawn  above,  sometimes 
reddish,  the  tawny  hairs  of  the  upper  parts  whitish  at  the  tips  ; 
nearly  white  beneath,  and  on  the  inside  of  the  limbs,  whitish  on  the 
throat,  chin,  and  upper  lip.  Head  black  and  gray  irregularly  mixed ; 
ears  on  the  outside,  and  particularly  at  their  base,  sides  of  the  muzzle, 
whence  the  whiskers  spring,  and  end  of  the  tail  (which  has  no  tuft), 
black.  Length  from  nose  to  tail  about  4  feet ;  tail  rather  more  than 
2  feet.  Female  coloured  like  the  male.  Head  small  when  compared 
with  his.. 

Young. — Back  marked  with  three  chains  of  spots,  which  are  generally 
of  a  blackish-brown ;  dispersed  spots  or  markings  on  the  neck, 
shoulders,  and  sides.  As  the  animal  advances  in  age  these  markings 
become  more  and  more  obscure,  till  they  are  at  last  lost  in  the 
uniform  colour. 

A  specimen  of  a  young  Puma,  exhibited  at  a  meeting  of  the  Zoolo- 
gical Society  in  1831,  was,  like  the  young  of  the  other  species  of  Felis, 
variously  spotted  and  striped,  the  depth  of  its  markings  approaching 
nearly  to  black,  and  being  more  intense  than  that  observed  in  the 
Lion.  The  muzzle  was  nearly  black,  as  was  also  the  greater  part  of- 
the  tail.  This  young  one  had  been  recently  brought  forth  at  the 
Society's  Garden,  but  died  immediately  ;  it  was  strongly  contrasted 
with  a  specimen  of  the  adult  placed  on  the  table  for  comparison. 

This  animal  is  found  in  North  and  South  America.  There  is  reason 
to  think  that  it  was  formerly  to  be  found  from  Canada  to  Patagonia, 
with  an  extensive  range  to  the  east  and  west,  but  its  geographical 
area  has  been  very  much  diminished,  and  is  daily  becoming  more  and 
more  contracted  before  that  civilisation  which  is  in  our  own  times 
obliterating  more  species  than  one.  Mr.  Washington  Irving  ('  Astoria') 
mentions  it  as  being  about  the  mouth  of  the  Columbia  Kiver. 

Lawson  (Carolina)  gives  the  following  characteristic  account  of  the 
Puma.  "The  Panther  is  of  the  cat's  kind;  about  the  height  of  a 
very  large  grayhouud,  of  a  reddish  colour,  the  same  as  a  Lion.  He 
climbs  trees  with  the  greatest  agility  imaginable,  is  very  strong- 
limbed,  catching  a  piece  of  meat  from  any  creature  he  strikes  at.  His 
tail  is  exceeding  long,  his  eyes  look  very  fierce  and  lively,  are  large, 
and  of  a  grayish  colour ;  his  prey  is  swine's  flesh,  deer,  oranything 
he  can  take ;  no  creature  is  so  nice  and  clean  as  this  in  his  food. 
When  he  has  got  his  prey  he  fills  his  belly  with  the  slaughter,  and 
carefully  lays  up  the  remainder,  covering  it  very  neatly  with  leaves, 
which  if  anything  touches  he  never  eats  any  more  of  it.  It  purrs  as  cats 
do ;  if  taken  young,  is  never  to  be  reclaimed  from  his  wild  nature. 
He  hollows  like  a  man  in  the  woods  when  killed,  which  is  by  making 
him  take  a  tree,  as  the  least  cur  will  presently  do  ;  then  the  huntsmen 
shoot  him  ;  if  they  do  not  kill  him  outright  he  is  a  dangerous  enemy 
when  wounded,  especially  to  the  dogs  that  approach  him.  This 
beast  is  the  greatest  enemy  to  the  planter  of  any  veriuiu  in  Carolina. 
His  flesh  looks  as  well  as  any  shamble's  meat  whatsoever ;  a  great 
many  people  eat  him  as  choice  food,  but  I  never  tasted  of  a  panther, 
so  cannot  commend  the  meat  by  my  own  experience.  His  skin  is  a 
warm  covering  for  the  Indians  in  winter,  though  not  esteemed  among 
the  choice  furs.  This  skin  dressed  makes  fine  women's  shoes  or  men's 
gloves." 

We  may  here  observe,  without  throwing  doubt  on  other  parts  of 
Lawson's  description,  which  is,  generally  speaking,  confirmed  by 
others,  that,  like  many  other  writers,  he  has  been  too  hasty  in 
speaking  of  the  irreclaimable  nature  of  his  animal.  We  can  testify 
to  the  amiable  qualities  of  the  late  Mr.  Edmund  Kean's  '  Tom.' 
The  Puma  so  called  which  belonged  to  this  extraordinary  actor  was 
perfectly  tame,  and  followed  him  about  like  a  dog.  Nor  is  this  the 
only  instance  of  the  docility  of  this  species.  Mr.  Bennett  observes 
that  in  captivity  the  Puma  readily  becomes  tame,  and  that  his 
manners  closely  resemble  those  of  the  domestic  cat ;  "  like  it," 
continues  Mr.  Bennett,  "  he  is  extremely  fond  of  being  noticed,  raises 
his  back  and  stretches  his  limbs  beneath  the  hand  that  caresses  him, 
and  expresses  his  pleasure  by  the  same  quiet  and  complacent  purring. 
They  soon  become  attached  to  those  with  whom  they  are  familiar ; 
and  numerous  instances  might  be  mentioned  in  which  they  have 
been  suffered  to  roam  almost  at  large  about  the  house  without  any- 
injurious  results."    ('  Tower  Menagerie.') 

Charlevoix  ('  Journal,'  vol.  i.)  gives  a  rather  curious  account  of  the 
Carcajou  going  a  hunting  with  three  foxes ;  and  of  his  lying  in  wait 
on  a  tree  for  the  elk,  and  leaping  down  upon  him  as  he  passes 
under. 

It  seems  to  be  generally  agreed  that  the  Puma  is  a  most  destructive 
species ;  for  when  it  meets  with  a  herd  of  animals  it  will  slay  in  all 
directions,  sucking  only  a  small  portion  of  blood  from  each  victim. 
To  sheep,  fifty  of  which  it  is  said  to  have  been  known  to  kill  in  one 
night,  it  is  most  destructive,  and  the  squatter  well  knows  the  ravages 
that  it  will  make  among  his  hogs.  Though  an  expert  climber,  it  is 
said  to  haunt  in  South  America  the  marshy  meadow-lands  bordering 
on  the  rivers,  rather  than  the  forest.  In  the  Pampas  it  must 
affect  the  comparatively  open  country ;  for  there,  as  we  shall  presently 
see,  it  is  commonly  taken  by  the  lasso.  In  the  northern  districts 
the  swamps  and  prairies  are  its  principal  haunts;  and  its  prey, 
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where  flocks  and  herds  are  not,  deer  principally,  upon  which  it  is 
said  to  drop  in  the  manner  described  by  Charlevoix  with  regard  to 
the  elk. 

The  chace  of  this  animal  is  conducted,  in  different  parts  of  the 
American  continent,  according  to  the  prevailing  manners  of  the 
people  who  go  forth  to  hunt  it.  Thus  Captain  Head  relates  that  as 
soon  as  the  dogs  unkennel  a  Lion  (Puma)  or  Tiger  (Jaguar)  they 
pursue  him  until  he  stops  to  defend  himself.  If  the  dogs  fly  upon 
him,  the  Guacho  jumps  off  his  horse,  and  whilst  he  is  engaged  with 
the  dogs,  knocks  him  on  the  head  with  the  balls ;  but  if  the  dogs 
bay  and  do  not  go  boldly  in,  the  Guacho  throws  his  lasso  over  him, 
and  gallops  off,  dragging  him  along  the  ground,  while  the  hounds 
rush  upon  him  and  tear  him.  In  the  north  he  generally  falls  by  the 
rifle,  after  he  is  'treed'  by  the  hunting  party.  Audubon  gives  a 
most  lively  account  of  an  expedition  of  this  kind,  headed  by  a 
squatter  on  the  banks  of  the  Coldwater  Eiver,  which  ended  in  the 
Puma's  death.  The  'cougar/  or  'panther,'  as  Audubon  terms  him, 
was  driven  '  to  tree '  twice,  and  each  time  received  balls  in  that 
situation.  Several  go  in  company  generally,  for  when  the  infuriated 
animal  has  had  to  deal  with  one  hunter  only,  the  consequences  have 
been  sometimes  fatal  to  the  latter. 


Puma  [Felis  concolor). 


Cuvier  remarks,  that  as  it  would  appear  that  this  animal  extends 
or  did  extend  from  California  to  Patagonia,  he  has  been  careful  in  his 
researches  to  discover  whether  there  were  not  many  species,  or  at 
least  varieties,  in  this  great  extent  of  country;  the  conclusion  at 
which  he  arrived  was,  that  one  species  only  existed. 

The  reader  must  bear  in  mind  that  there  is  another  Cat  of  a 
uniform  colour,  Felis  unicolor,  Traill,  which  is  said  to  inhabit  the 
forests  of  Demerara,  and  is  one-half  less  than  the  Puma.  The  Black 
Couguar  (F.  discolor),  is  allowed  by  some  zoologists  and  rejected  by 
others. 

Sir  William  Jardine  describes  as  the  Black  Puma  an  animal  about 
33J  inches  long,  without  including  the  tail,  which  is  about  13  inches, 
and  of  which  he  gives  a  figure  taken  from  a  specimen  brought  in  a 
merchant  vessel  to  Greenock.  He  gives  as  synonyms  El  Negro  of 
D'Azara  and  the  Black  Cat  of  America  (Griffith's  '  Synopsis '),  both 
with  a  note  of  interrogation.  Sir  William  adopts  Puma  as  a  genus, 
and  gives  the  following  species  :— P.  concolor,  P.  nigra,  P.  Yaguarundi, 
P.  Eyra,  P.  Pajcros,  and  P.  chalybeata.  Figures  of  P.  Yaguarundi 
and  P.  Pajcros  are  given  in  the  '  Zoology  of  the  Voyage  of  H.  M.  S. 
Beagle/  edited  by  Mr.  Darwin. 

II.  Tigers. 

Although  there  is  but  one  species  of  Tiger,  properly  so  called,  the 
Tiger-Cats,  or  those  species  of  the  genus  Felis  in  which  the  tigerine 
character  predominates,  may  be  also  treated  of  under  the  title 
before  us. 

The  Royal  Tiger,  Felis  Tigris,  claims  our  first  notice ;  and  although 
poets  and  poetical  zoologists  have  joined  to  elevate  the  lion  with  his 
majestic  mane  to  the  sovereignty,  it  may  be  doubted  whether  the 
Tiger  is  not  the  type  of  the  ferocious  and  blood-thirsty  genus 
Felis. 

Some  have  thought  that  this  species  was  but  little  known  to  the 
ancients ;  but,  we  think,  with  no  sufficient  grounds.  The  numerous 
passages  in  which  the  word  Tigris  (rlypis)  occurs  in  Greek  and  Latin 
authors  leave  little  room  for  doubting  this  knowledge  ;  and  Hyrcania, 
with  which  it  is  so  frequently  associated  by  the  Roman  writers,  is  a 


locality  well  suited  to  what  we  now  know  of  its  geographical 
distribution. 

When  Aristotle  ('  Hist.  Anim./  viii.  28),  treating  of  hybrid  animals 
which  spring  from  an  intermixture  of  different  races,  says  that 
people  pretend  that  the  dogs  of  India  are  bred  from  the  Tiger  (toC 
Ti'ypios)  and  a  bitch,  not  indeed  at  the  first  union,  but  at  the  third, 
we  see  no  reason,  considering  the  locality  which  he  assigns  to  the 
Tigris,  and  the  opportunities  which  the  conquests  of  Alexander  gave 
him  of  knowing  the  animals  of  India,  why  the  word  should  be 
rendered  otherwise  than  by  Tiger  in  our  present  acceptation  of  the 
term.  "  The  tiger,"  writes  Pliny  ('  Nat.  Hist./  viii.  18),  "  is  produced 
in  Hyrcania  and  India;"  following  this  up  with  an  allusion  to  the 
'tremendous  swiftness'  of  the  animal,  and  the  strong  attachment 
which  the  tigress,  notwithstanding  accidental  exception,  is  known 
to  manifest  for  her  cubs.  Again  ('  Nat.  Hist.'  vi.  20),  he  notices  the 
Indian  nations  as  abounding  in  wild  tigers.  Of  course  he  does  not 
omit  the  story  of  the  origin  of  the  Indian  dogs  from  the  Tiger,  and 
the  rejection  of  the  two  first  litters  as  too  ferocious,  while  the  third 
is  taken  and  brought  up.  ('  Nat.  Hist./  viii.  40).  But  further,  it  is 
quite  clear  from  the  same  authority,  that  the  Tigris  had  been 
exhibited  at  Rome,  and  that  Pliny  and  others  well  knew  the 
distinction  between  that  species  and  leopards  and  panthers.  After 
mentioning  the  last  two,  and  referring  to  an  ancient  decree  of  the 
senate  that  African  beasts  should  not  be  imported,  but  stating  that 
the  tribune  Cneius  Aufidius  caused  a  plebiscitum  to  be  passed  which 
permitted  their  importation  for  the  Circensian  games,  he  states  the 
numbers  brought  first  by  Scaurus,  and  then  by  Pompey  the  Great 
and  Augustus ;  adding  that  Augustus  was  the  first  who  showed  a 
tame  tigress  (tigrin)  in  a  den  at  Rome,  upon  the  dedication  of  the 
Theatre  of  Marcellus,  during  the  consulship  of  Q.  Tubero  and  Fabius 
Maximus,  and  that  the  emperor  Claudius  showed  four  together. 
('Nat.  Hist./  viii.  17).  Suetonius  ('Aug.,'  xliii.)  states  that  it  was 
the  habit  of  Augustus,  besides  the  exhibitions  at  the  great  spectacles, 
to  show  to  the  public  any  rarity  that  was  brought  over,  "  ut  rhino- 
cerotem  apud  septa  ;  tigrim  in  sceua ;  anguem  quinquaginta 
cubitorum  pro  comitio  : "  and  Dion  remarks  that  the  tigers  (Tiypeis) 
first  seen  by  the  Romans,  and  as  he  thinks  by  the  Greeks  also,  were 
those  sent  by  the  Indians  as  gifts  when  they  were  suing  for  peace 
from  Augustus.  The  emperor  Philip  on  one  occasion  exhibited  ten 
tigers,  together  with  thirty-two  elephants,  ten  elks,  sixty  lions,  thirty 
leopards,  ten  hyaenas,  one  hippopotamus,  one  rhinoceros,  forty  wild 
horses,  twenty  wild  asses,  and  numbers  of  deer,  goats,  antelopes,  and 
other  beasts ;  the  brutal  exhibition  being  crowned  by  the  mortal 
combat  of  2000  gladiators. 

Gordian  III.  also  exhibited  ten  tigers,  and  they  were  present  in 
the  shows  of  Antoninus  and  Elagabalus.  Aurelian,  in  his  triumph 
over  Zenobia,  showed  four,  together  with  a  giraffe,  an  elk,  and  other 
rare  animals. 

Oppian  cannot  be  mistaken  when  he  writes  ('  Cyneg.,'  iii.  130) — 

IlapSdAies  tc  Boa),  Ka't  rlypits  cuo\6vo>toi  ; 

for  here  we  have  leopards  and  tigers  in  the  same  line,  and  the 
epithet  cuoAdvuiTos  (having  a  variegated  back)  is  quite  applicable  to 
the  latter. 

The  Latin  poets  abound  with  allusions  to  the  Tigris,  that  in  most 
instances  can  hardly  be  allotted  to  any  animal  but  the  Royal  Tiger ; 
for  though  Virgil  in  his  fourth  '  Georgic  '  (1.  407),  applies  the  epithet 
'  atra '  (black)  to  '  tigris '  in  the  passage  where  Cyrene  is  warning 
Aristseus  as  to  the  forms  into  which  Proteus  will  transform  himself, 
the  word  evidently  does  not  there  allude  to  colour,  but  to  ferocity. 
In  the  fourth  'iEneid,'  Dido,  in  her  exclamation  against  ./Eneas, 
says — 

 "  Duris  genuit  te  cautibus  horrens 

Caucasus,  Uyrcanceque  adraorunt  ubera  tigres." 

The  tigers  of  Bacchus  may  be  considered  more  doubtful.  In  the 
'  Gemmae  et  Sculpturse  Antiqua3 '  there  is  a  representation  of  a  large 
female  Felis  with  the  thyrsus  from  a  carnelian  (corgnola),  with  the 
superscription,  '  Tigre  di  Bacho ; '  but  though  the  figure  generally 
might  pass  for  a  Tiger,  the  tail  of  the  animal  is  terminated  by  a 
shaggy  tuft,  and  no  tiger's  tail  is.  Claudian  comes  much  nearer  to 
the  mai-k  where  he  describes  Iacchus  as  marching  crowned  with  ivy, 
and  clad  in  the  skin  of  the  Parthian  Tiger.  When  Virgil  describes 
Orpheus,  as  'mulcentem  tigres'  as  'soothing  tigers'  (' Georg.' iv.,  1. 
510),  and  Horace,  with  nearly  the  same  thought,  addresses  Mercury — 

"  Tu  potes  tigres  comitesque  sylvas 
Ducere  " 

('  Carm./  iii.,  '  Ode,'  ii.) ;  and  again,  in  his  epistle  to  the  Pisos  ('  De 
Arte  Poetica/  1.  393),  says  of  Orpheus — 

"  Dictus  ab  hoc  lenire  tigres,  rabidosque  leones  ;  " 
they  make  the  Tiger  personify  the  greatest  ferocity,   and  they 
certainly  could  not  have  chosen  a  more  apt  representative. 

Martial  speaks  of  the  Tiger  in  the  time  of  Titus  and  Domitian. 
('Spect./  Epig.  18,  and  lib.  i.,  Epig.  105.) 

To  conclude  this  branch  of  the  subject,  we  shall  advert  to  ono 
more  literary  proof,  and  one  piece  of  pictorial  evidence  :  and  we 
think  that  no  doubt  can  exist  that,  although  the  Royal  Tiger  was 
not  so  abundant  in  the  Roman  shows,  particularly  the  earlier  ones, 
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a3  the  leopard  and  the  panther,  its  form  and  colouring,  as  distinguished 
from  the  other  great  cats,  were  as  well  and  familiarly  known  to  that 
people. 

Pliny,  in  his  chapter  '  De  Atlantis  Arboribus  et  Cedrinis  Mensis,' 
&c.  ('  Nat.  Hist.,'  xiii.  15),  speaking  of  the  grain  or  pattern  of  these 
tables,  says  that  where  it  was  oblong  or  lengthened,  they  were  called 
tigrine,  but  where  it  was  wreathed  or  curled  (intorto),  they  were 
termed  pantherine. 

The  pictorial  evidence  (so  to  speak)  was  furnished  by  the  mosaic 
found  at  Rome  near  the  arch  of  Gallienus.  In  this  work  of  art, 
executed  not  improbably  in  commemoration  of  the  exhibition  of 
Claudius  above  noticed,  four  Royal  Tigers,  each  devouring  his  prey, 
are  well  represented. 

Our  zoological  societies  and  menageries  have  so  increased  in 
number  during  a  long  period  of  peace,  that  it  becomes  almost 
superfluous  to  describe  a  form  so  well  known.  But  as  a  description 
of  an  animal  holding  so  important  a  rank  in  the  animal  kingdom  may 
be  expected,  we  select  that  of  Mr.  Bennett,  who  remarks  that  the 
Tiger,  closely  allied  to  the  Lion  in  size,  in  power,  in  external  form,  in 
internal  structure,  in  zoological  characters,  in  prowling  habits,  and  in 
sanguinary  propensities,  is  at  once  distinguished  from  it,  and  from 
every  other  of  their  common  genus,  by  the  peculiar  markings  of  its 
coat.  "  On  a  ground  which  exhibits  in  different  individuals  various 
shades  of  yellow,"  says  Mr.  Bennett,  "  he  is  elegantly  striped  by  a 
series  of  transverse  black  bands  or  bars,  which  occupy  the  sides  of  his 
head,  neck,  and  body,  and  are  continued  upon  his  tail  in  the  form  of 
rings,  the  last  of  the  series  uniformly  occupying  the  extremity  of  that 
organ,  and  giving  it  a  black  tip  of  greater  or  less  extent.  The  under 
parts  of  his  body  and  the  inner  sides  of  his  legs  are  almost  entirely 
white ;  he  has  no  mane ;  and  his  whole  frame,  though  less  elevated 
than  that  of  the  lion,  is  of  a  slenderer  and  more  graceful  make.  His 
head  is  also  shorter  and  more  rounded." 

There  is  a  paler  variety,  almost  approaching  to  whitish,  and  with 
the  stripes  visible  only  in  particular  lights :  this  has  been  exhibited  in 
this  country.  According  to  Du  Halde,  the  Chinese  Tiger  (Lou-chu, 
or  Lau-hu)  varies  in  colour,  some  being  white,  striped  with  black  and 
gray. 

The  size  of  the  Tiger  varies  also ;  but  the  dimensions  of  the  form, 
when  fully  developed,  are,  if  we,  are  to  give  credit  to  some  accounts, 
the  veracity  of  which  has  not  been  impugned,  most  formidable. 
Buffon  notices  an  individual  which  was  (tail  included)  15  feet  long); 
and  it  is  on  record  that  Hyder  Ali  presented  to  the  Nabob  of  Arcot 
one  which  measured  18  feet  in  length.  The  average  height  varies 
from  about  four  feet  to  about  three  feet,  and  the  length  from  about 
eight  or  nine  feet  to  six  feet. 

The  Tiger  is  met  with  in  Asia  alone,  and  not  in  the  south  of  Africa, 
ns  Buffon  erroneously  states ;  but  authors  generally  agree  that  the 
Tiger  is  now  rarely,  if  ever,  met  with  on  this  side  of  the  Indus.  It  is 
said  to  be  found  in  the  deserts  which  .separate  China  from  Siberia, 
and  as  far  as  the  banks  of  the  Oby  ;  and  in  the  south  of  China,  and 
the  larger  East  Indian  Islands  (Sumatra,  for  instance),  it  is  common. 
Pennant  states  that  it  is  found  as  far  north  as  China  and  Chinese 
Tartary,  and  about  Lake  Aral  and  the  Altaic  Mountains.  "It  inhabits 
Mount  Ararat,"  says  the  same  author  in  continuation,  "and  Hyrcauia, 
of  old  famous  for  its  wild  beasts ;  but  the  greatest  numbers,  the 
largest,  and  the  most  cruel,  are  met  with  in  India  and  its  islands.  In 
Sumatra  the  natives  are  so  infatuated  that  they  seldom  kill  them, 
having  a  notion  that  they  are  animated  by  the  souls  of  their  ancestors. 
They  are  the  scourge  of  the  country  ;  they  lurk  among  the  bushes  on 
the  sides  of  rivers,  and  almost  depopulate  many  places.  They  are 
insidious,  blood-thirsty,  and  malevolent,  and  seem  to  prefer  preying 
on  the  human  race."  Hindustan  may  be  considered  the  head-quarters 
of  this  destructive  animal ;  there  it  is  that  he  reigns  unawed  even  by 
the  lion,  with  which  he  disputes  the  mastery,  and  which  is  compara- 
tively rare  in  that  peninsula. 

The  bound  with  which  the  ambushed  tiger  throws  himself  upon 
his  prey  is  as  wonderful  in  its  extent  as  it  is  terrible  in  its  effects. 
Pennant  justly  observes  that  the  distance  which  it  clears  in  this 
deadly  leap  is  scarcely  credible.  Man  is  a  mere  puppet  in  his  gripe; 
and  the  Indian  Buffalo  is  not  only  borne  down  by  the  ferocious  beast, 
but  carried  off  by  his  enormous  strength.  If  he  fails,  it  has  been  said 
that  he  makes  off.  This  may  be  true  in  certain  instances,  but  in 
general  he  does  not  slink  away,  but  pursues  the  affrighted  prey  with 
a  speedy  activity  which  is  seldom  exerted  in  vain.  This  leads  us  to 
the  observation  of  Pliny  celebrating  its  swiftness,  for  which  the 
Roman  zoologist  has  been  censured,  most  unjustly,  apparently  ;  nor  is 
he  the  only  author  among  the  ancients  who  notices  it3  speed.  Oppian 
('  Cyneg.,'  i.  323)  speaks  of  the  swift  tigers  as  being  the  offspring 
(ywed\ri)  of  the  zephyr.  "Pliny,"  says  Pennant,  "  has  been  frequently 
taken  to  task  by  the  moderns  for  calling  the  tiger  "  animal  tremendae 
velocitatis ;"  they  allow  it  great  agility  in  its  bounds,  but  deny  it 
swiftness  in  pursuit.  Two  travellers  of  authority,  both  eye-witnesses, 
confirm  what  Pliny  says  :  the  one  indeed  only  mentions  in  general 
vast  fleetness ;  the  other  saw  a  trial  between  one  and  a  swift  horse, 
whose  rider  escaped  merely  by  getting  in  time  amidst  a  circle  of 
armed  men.  The  chase  of  this  animal  was  a  favourite  diversion  with 
the  great  Cam-Hi,  the  Chinese  monarch,  in  whose  company  our 
countryman,  Mr.    Bell,  that    faithful    traveller,  and   the  Pere 


Gerbillon,  saw  these  proofs  of  the  tiger's  speed."  Bell's  '  Travels,' 
Du  Halde. 

In  the  '  'EKarovras,  seu  Ceuturia  Imaginum  Hieroglyphicarum ' 
(do.  Ioc.  xxiii.)  is  a  wood-cut  (here  copied)  that  may  refer  to  such  a 

scene. 


Tiger  pursuing  a  man  on  horseback. 


Ferocious  as  the  tiger  is,  and  much  as  it  may  deserve  the  odium 
heaped  upon  it,  the  general  chorus  of  the  herd  of  authors  who  eulogise 
"the  courage,  greatness,  clemency,  and  generosity"  of  the  lion,  con- 
trasting it  with  the  unprovoked  ferocity,  unnecessary  cruelty,  and 
poltroonery  of  the  tiger,  becomes  ridiculous,  though  led  by  such 
names  as  Buffon  and  Pennant.  The  lion  has  owed  a  good  deal  to  his 
mane  and  his  noble  and  dignified  aspect ;  but  appearances  are  not 
always  to  be  trusted.  Mr.  Barrow,  with  much  more  truth,  charac- 
terises the  king  of  beasts  as  powerful  but  treacherous.  "Happy," 
says  that  traveller,  "  for  the  peasantry,  the  Hottentots,  that  those 
animals  that  are  the  objects  of  its  destruction,  were  its  noble  and 
generous  nature,  that  so  oft  has  fired  the  imagination  of  poets,  realised, 
and  that  his  royal  paw  disdained  to  stain  itself  in  the  blood  of  any 
sleeping  creature  !  The  lion,  in  fact,  is  one  of  the  most  indolent  of 
all  the  beasts  of  prey,  and  never  gives  himself  the  trouble  of  a  pursuit 
unless  hard  pressed  by  hunger." 

Pennant  gives  the  following  as  an  instance,  after  stating  that  there 
is  a  sort  of  cruelty  in  the  devastations  of  the  tiger  unknown  to  the 
generous  lion,  as  well  as  poltroonery  in  its  sudden  retreat  on  any 
disappointment :  "  I  was  informed  by  very  good  authority,  that  in 
the  beginning  of  this  century  some  gentlemen  and  ladies,  being  on  a 
party  of  pleasure  under  the  shade  of  trees,  on  the  banks  of  a  river  in 
Bengal,  observed  a  tiger  preparing  for  its  fatal  spring;  one  of  the 
ladies,  with  amazing  presence  of  mind,  laid  hold  of  an  umbrella 
and  furled  it  full  in  the  animal's  face,  which  instantly  retired,  and 
gave  the  company  an  opportunity  of  removing  from  so  terrible  a 
neighbour." 

This  is  a  very  pretty  story,  and  the  heroine  deserves  all  praise, 
though  it  is  not  very  clear  what  is  meant  by  furling  an  umbrella,  so 
as  to  make  the  alleged  act  square  with  the  context,  and  the  tiger  was 
undoubtedly  very  polite.  But  tigers  spring  from  a  considerable 
distance,  15  or  20  feet,  and  from  ambush;  and  we  suspect  that  a 
cross-examination  of  the  parties  concerned  might  have  slightly  damaged 
the  anecdote.  Granting  however  that  this  bold  lady  walked  up  to  a 
crouched  tiger,  and  suddenly  opened  an  umbrella  in  its  face  (for  that, 
we  presume,  is  the  action  meant),  we  may  easily  conceive  that  the 
surprise  may  have  utterly  confounded  him ;  but  this  is  not  poltroonery. 
Indeed  the  same  author  immediately  afterwards  gives  a  tolerable 
proof  of  the  animal's  daring  :  "Another  party  had  not  the  same 
good  fortune  :  a  tiger  darted  among  them  while  they  were  at  dinner, 
seized  on  one  gentleman,  carried  him  off,  and  he  never  was  more 
heard  of." 

But  there  is  another  story,  a  very  sad  one,  which  is  pregnant  with 
proof  of  the  tiger's  hardihood  ;  we  allude  to  the  distressing  death  of 
Sir  Hector  Monro's  son.  Mr.  Wood  ('Zoography')  relates  the  horrible 
occurrence  in  a  few  words  : — 

"  This  unfortunate  gentleman,"  says  Mr.  Wood,  "  accompanied  by 
three  of  his  friends,  went  on  shore,  December  22,  1792,  on  Sawgar 
Island  to  shoot  deer.  They  continued  their  sport  till  the  afternoon, 
when  they  retired,  to  the  edge  of  a  jungle  to  refresh  themselves; 
where  they  had  not  remained  long  before  one  of  the  party,  who  was 
leaving  the  rest  to  shoot  a  deer,  heard  a  dreadful  roar,  and  saw  a  large 
tiger  spring  on  poor  Monro,  and  rush  with  him  into  the  jungle  with 
the  greatest  ease,  dragging  him  through  everything  that  obstructed 
his  course,  as  if  all  were  made  to  yield  to  his  amazing  strength.  All 
that  his  companions  could  do  to  rescue  their  friend  from  this  shocking 
situation  was  to  fire  at  the  tiger ;  and  it  is  evident  that  their  shots  took 
place,  since,  in  a  few  minutes  after,  Mr.  Monro  staggered  up  to  them 
covered  with  blood,  and  fell.  Every  medical  assistance  that  the  ship 
afforded  was  procured  for  him  immediately,  but  in  vain ;  he  expired 
in  the  course  of  twenty-four  hours  in  the  greatest  agonies.  His  head 
was  torn,  his  skull  fractured,  and  his  neck  and  shoulders  covered  with 
wounds  made  by  the  claws  of  the  savage  beast.  It  is  worthy  of 
observation,  that  neither  the  large  fire  that  was  blazing  close  to  them, 
nor  the  noise  and  laughter  which  it  seems  they  were  making  at  the 
time,  could  divert  this  determined  animal  from  his  purpose."  This 
story  may  be  contrasted  with  the  one  related  by  Sparrman,  and 
referred  to  above,  of  the  lion  retreating  when  boldly  confronted  and 
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certainly  one  animal  cannot  more  than  the  other  be  charged  with 
poltroonery. 

But  if  any  doubt  as  to  the  courage  of  the  tiger  be  entertained, 
Father  Tachard's  account  of  a  combat  between  that  beast  and  two 
elephants  at  Siam  will  be  sufficient  proof.  He  relates  that  a  lofty 
bamboo  palisade  was  erected,  occupying  an  area  of  about  100  feet 
square.  Into  this  inclosure  two  elephants  were  introduced  with  their 
heads  and  trunks  shielded  by  a  kind  of  mask.  A  large  tiger  was  now 
brought  from  its  den,  and  held  with  cords  till  one  of  the  elephants 
approached  and  inflicted  two  or  three  blows  on  its  back  with  his 
trunk,  so  heavily  laid  on  that  it  fell  stunned,  as  if  dead.  Then  they 
loosed  the  tiger.  No.  sooner  did  he  recover  than  he  sprang  with  a 
dreadful  roar  at  the  elephant's  trunk  stretched  out  in  act  to  strike 
him ;  but  the  wary  elephant  drew  up  his  trunk,  and  receiving  the 
tiger  on  his  tusks,  hurled  him  into  the  air.  This  checked  the  fury  of 
the  tiger,  as  it  well  might,  and  he  gave  up  the  contest  with  the 
elephant;  but  he  ran  several  times  round  the  palisade,  frequently 
springing  at  the  spectators.  Afterwards  three  elephants  were  set 
upon  him,  and  they  in  turn  dealt  him  such  heavy  blows  that  he  again 
lay  senseless,  and  would  have  been  killed,  if  the  combat,'as  it  is  most 
incorrectly  called,  had  not  been  stopped.  Nothing  could  be  more 
unfair  towards  the  tiger  than  the  whole  of  this  proceeding ;  and  we 
will  venture  to  say  that  no  quadruped  except  a  British  bull-dog  could 
have  shown  more  '  pluck,'  to  use  a  common  but  expressive  term,  than 
this  shamefully  treated  beast. 

The  older  authors  generally  state  that  after  the  tiger  has  secured 
its  prey  it  plunges  its  head  into  the  body  of  the  animal  up  to  its  very 
eyes,  as  if  to  satiate  itself  with  blood  till  the  corpse  is  exhausted, 
before  it  tears  it  to  pieces.  The  best  modern  accounts  tend  to  prove 
that  the  tiger  is  not  more  bloodthirsty  and  has  no  more  blood-sucking 
propensities  than  the  other  great  Cats ;  and  that  this  blood-drinking 
habit  is  grossly  exaggerated. 

The  tigress  brings  forth  three  or  four,  or  four  or  five  cubs  at  a 
time ;  and  she  is  a  very  fond  mother,  braving  every  danger  for  them, 
and  furiously  attacking  man  and  beast  in  their  defence.  The  ancients 
knew  this  well.    See  Martial  (lib.  iii.  Epig.  44) : — 

"  Non  tigris  catulis  citata  raptis,"  &c. ; 
and  Juvenal  ('  Sat.'  vi.)  :— 

"Tunc  gravis  ilia  viro,  tunc  orba  tigride  pejor  :" 
and  though  it  is  on  record  that  a  tigress  in  modern  times  devoured 
her  cub,  one  should  remember  that  this  unnatural  act  was  done  in 
captivity,  and  that  rabbits,  sows,  and  cats,  have  done  the  same.  But 
that  in  a  state  of  nature  the  maternal  feeling  is  very  strong  in  the 
tigress,  there  can  be  no  doubt.  Captain  Williamson,  for  example, 
relates  that  two  tiger-cubs  were  brought  to  him  when  he  was  stationed 
in  an  Indian  district.  The  country-people  had  found  four  in  the 
absence  of  the  tigress.  The  two  brought  to  the  captain  were  put  in  a 
stable,  where  they  made  a  loud  noise  for  several  nights.  The  bereaved 
mother  arrived  at  last,  replying  to  their  cries  with  fearful  howlings, 
and  the  cubs  were  let  loose  under  the  apprehension  that  the  infuriated 
tigress  might  break  in.  In  the  morning  it  was  found  that  she  had 
carried  them  away. 

Various  devices  have  been  put  in  requisition  to  take  or  annihilate 
this  destructive  quadruped,  and  we  shall  mention  one  or  two  of  them 
before  we  advert  to  the  chase  of  the  animal  upon  a  grander  scale. 
Ten  rupees  were  formerly  offered  by  the  East  India  Company  for 
every  tiger  destroyed  within  the  provinces  where  their  power 
and  influence  extended:  a  small  reward,  but  sufficient,  conjointly 
with  the  depredations  of  the  animal,  to  stimulate  the  poorer  classes 
to  destroy  it. 

A  kind  of  spring-bow  was  formerly  laid  in  its  way,  which  discharged 
a  poisoned  arrow,  generally  with  fatal  effect,  when  the  animal  came 
in  contact  with  a  cord  stretched  across  its  path;  and  this  method  is 
said  to  be  still  in  use  in  some  places.  Again,  a  heavy  beam  was 
suspended  over  the  way  traversed  by  the  tiger,  which  fell  and 
crushed  him  on  his  disengaging  a  cord  which  let  the  beam  fall.  A 
Persian  device  is  said  to  consist  of  a  large  spherical  strong  interwoven 
bamboo  cage,  or  one  made  of  other  suitable  materials,  with  intervals 
throughout  three  or  four  inches  broad.  Under  this  shelter,  which  is 
picketed  to  the  ground  in  the  tiger's  haunt,  a  man  provided  with  two 
or  three  short  strong  spears  takes  post  by  night,  with  a  dog  or  a  goat 
as  his  companion,  wraps  himself  in  his  quilt  and  goes  to  sleep.  A 
tiger  arrives,  of  whose  presence  the  man  is  warned  by  the  dog  or  the 
goat,  and  generally  after  smelling  about,  rears  himself  up  against  the 
cage,  upon  which  the  man  stabs  him  resolutely  with  his  short  spear 
through  the  interstice  of  the  wicker-work.  It  seems  ludicrous  to 
talk  of  taking  a  tiger  with  bird-lime  :  but  it  is  said  to  be  so  captured 
in  Oude.  When  a  tiger's  track  is  ascertained,  the  peasants,  we  are 
told,  collect  a  quantity  of  leaves  resembling  those  of  the  sycamore, 
and  common  in  most  Indian  underwoods ;  these  they  smear  with  a 
kind  of  bird-lime,  which  is  made  from  the  berries  of  an  indigenous 
and  by  no  means  scarce  tree,  and  strew  them  with  the  adhesive 
substance  uppermost  in  some  gloomy  spot  to  which  the  tiger  resorts 
in  the  heat  of  the  day.  If  he  treads  on  one  of  the  limed  leaves  he 
generally  begins  by  trying  to  shake  it  from  his  paw,  and  not  succeeding 
proceeds  to  rub  it  against  his  jaw  in  order  to  get  rid  of  it.  Thus  his 
eyes  and  ears  become  agglutinated,  and  the  uneasy  animal  rolls, 
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perhaps  among  many  more  of  the  smeared  leaves,  till  he  becomes 
enveloped  :  in  this  state  he  has  been  compared  to  a  man  who  has  been 
tarred  and  feathered.  The  tiger's  irritation  and  uneasiness  find  vent 
in  dreadful  howlings,  on  which  the  peasants  hasten  to  the  spot,  and 
shoot  him  without  difficulty. 

The  plan  of  the  box-trap  and  looking-glass,  a  device  to  be  found 
in  ancient  sculpture,  according  to  Montfaucon,  is  said  to  be  practised 
among  the  Chinese  at  the  present  day. 

So  much  for  the  trapping  of  the  tiger.  The  tiger-hunt  is  perhapg 
the  grandest  and  most  exciting  of  wild  sports.  Upon  such  occasions 
the  whole  neighbourhood  is  on  the  move,  and  two  hundred  elephants 
have  been  known  to  take  the  field.  From  ten  to  thirty  of  these 
gigantic  animals,  each  carrying  sportsmen  armed  with  rifles,  have  not 
unfrequently  started  for  the  jungle. 

Captain  Mundy  gives  a  short  but  spirited  description  of  a  tiger- 
hunt.  The  party,  he  tells  us,  found  immense  quantities  of  game, 
wild  hogs,  hog-deer,  and  the  neilghie  :  they  however  strictly  abstained 
from  firing,  reserving  their  whole  battery  for  the  nobler  game  of  which 
they  were  in  pursuit.  They  had  to  pass  through  a  thick  forest,  and 
the  author  gives  a  very  interesting  description  of  the  power  and 
dexterity  of  the  elephants  in  overthrowing  trees  to  make  a  road : — 
"On  clearing  the  wood,"  says  he,  "we  entered  an  open  space  of 
marshy  grass  not  three  feet  high ;  a  large  herd  of  cattle  were  feeding 
there,  and  the  herdsman  was  sitting  singing  under  a  bush,  when,  just 
as  the  former  began  to  move  before  us,  up  sprang  the  very  tiger  to 
whom  our  visit  was  intended,  and  cantered  off  across  a  bare  plain 
dotted  with  small  patches  of  bush-jungle.  He  took  to  the  open 
country  in  a  style  which  would  have  more  become  a  fox  than  a  tiger, 
who  is  expected  by  his  pursuers  to  fight  and  not  to  run,  and  as  he 
was  flushed  on  the  flank  of  the  line  only  one  bullet  was  fired  at  him 
ere  he  cleared  the  thick  grass.  He  was  unhurt ;  and  we  pursued  him 
at  full  speed.  Twice  he  threw  us  out  by  stopping  short  in  small 
strips  of  jungle,  and  then  heading  back  after  we  had  passed ;  and  he 
had  given  us  a  very  fast  trot  of  about  two  miles  when  Colonel  Arnold, 
who  led  the  field,  at  last  reached  him  by  a  capital  shot,  his  elephant 
being  in  full  career.  As  soon  as  he  felt  himself  wounded  the  tiger 
crept  into  a  close  thicket  of  trees  and  bushes,  and  crouched.  The 
two  leading  sportsmen  overran  the  spot  where  he  lay,  and  as  I  came 
up  I  saw  him  through  an  aperture  rising  to  attempt  a  charge.  My 
mahout  had  just  before,  in  the  heat  of  the  chase,  dropped  his  ankors, 
or  goad,  which  I  had  refused  to  allow  him  to  recover,  and  the 
elephant  being  notoriously  savage,  and  further  irritated  by  the 
goading  he  had  undergone,  became  consequently  unmanageable ;  he 
appeared  to  see  the  tiger  as  soon  as  myself,  and  I  had  only  time  to 
fire  one  shot  when  he  suddenly  rushed  with  the  greatest  fury  into  the 
thicket,  and  falling  upon  his  knees  nailed  the  tiger  with  his  tusks  to 
the  ground.  Such  was  the  violence  of  the  shock  that  my  servant, 
who  sat  behind,  was  thrown  out,  and  one  of  my  guns  went  overboard. 
The  struggles  of  my  elephant  to  crush  his  still  resisting  foe,  who  had 
fixed  one  paw  on  his  eye,  were  so  energetic  that  I  was  obliged  to  hold 
on  with  all  my  strength  to  keep  myself  in  the  houdah.  The  second 
barrel  too  of  the  gun,  which  I  still  retained  in  my  hand,  went  off  in 
the  scuffle,  the  ball  passing  close  to  the  mahout's  ear,  whose 
situation,  poor  fellow,  was  anything  but  enviable.  As  soon  as  my 
elephant  was  prevailed  upon  to  leave  the  killing  part  of  the 
business  to  the  sportsmen  they  gave  the  roughly-used  tiger  the 
coup-de-grace.  It  was  a  very  fine  female,  with  the  most  beautiful 
skin  I  ever  saw." 

In  the  f  Asiatic  Annual  Register '  for  1804,  a  gentleman  who  had 
been  present  at  the  killing  of  above  thirty  tigers  gives  an  account  of 
a  hunting-party  of  the  Nawab  Asuf-ud-Dowlah.  After  describing 
the  immense  cavalcade  of  the  nawab  he  says : — "  The  first  tiger  we 
saw  and  killed  was  in  the  mountains.  We  went  to  attack  him  about 
noon ;  he  was  in  a  narrow  valley,  which  the  nawab  surrounded  with, 
above  two  hundred  elephants ;  we  heard  him  growl  horribly  in  a  thick 
bush  in  the  middle  of  the  valley.  Being  accustomed  to  the  sport,  and 
very  eager,  I  pushed  in  my  elephant ;  the  fierce  beast  charged  me 
immediately  ;  the  elephant,  a  timid  animal,  turned  tail  and  deprived 
me  of  the  opportunity  to  fire.  I  ventured  again,  attended  by  two  or 
three  other  elephants ;  the  tiger  made  a  spring,  and  nearly  reached 
the  back  of  one  of  the  elephants  on  which  were  three  or  four  men ; 
the  elephant  shook  himself  so  forcibly  as  to  throw  these  men  off  his 
back,  and  they  tumbled  into  the  bush  :  I  gave  them  up  for  lost,  but 
was  agreeably  surprised  to  see  them  creep  out  unhurt.  His  Excel- 
lency was  all  this  time  on  a  rising  ground  near  the  thicket  looking  on 
calmly,  and  beckoning  to  me  to  drive  the  tiger  towards,  him.  I  made 
another  attempt,  and  with  more  success ;  he  darted  out  towards  me 
on  my  approach,  roaring  furiously  and  lashing  his  sides  with  his  tail. 
I  luckily  got  a  shot  and  hit  him ;  he  retreated  into  the  bush,  and  ten 
or  twelve  elephants  just  then  pushed  into  the  thicket,  alarmed  the 
tiger,  and  obliged  him  to  run  towards  the  nawab,  who  instantly  gave 
him  a  warm  reception,  and  with  the  assistance  of  some  of  his  omras, 
or  lords,  laid  the  tiger  sprawling  on  his  side.  A  loud  shout  of  '  wha  ! 
wha  ! '  proclaimed  the  victory." 

There  is  in  Bishop  Heber's  'Journal'  a  most  graphic  description  of 
a  tiger-hunt,  but  our  limits  will  not  permit  us  to  indulge  in  more  of 
these  stirring  accounts. 

Those  who  have  represented  the  tiger  as  untameable  have  no 
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ground  for  the  assertion.  It  is  as  capable  of  being  tamed,  and  of  attach- 
ment, even  to  fondness,  for  its  keeper  as  any  other  animal  of  its  kind. 
We  have  seen  many  instances  of  this  mutual  good  understanding 
between  the  man  and  the  beast,  and  Mr.  Bennett  mentions  a  remark- 
able example  in  his  '  Tower  Menagerie.'  A  tigress  of  great  beauty, 
in  the  Tower  when  he  wrote,  and  scarcely  a  year  old,  had  been  during 
her  passage  from  Calcutta  allowed  to  range  about  the  vessel  unre- 
stricted, and  had  become  perfectly  familiar  with  the  sailors,  showing 
not  the  slightest  symptoms  of  ferocity.  On  her  arrival  in  the  Thames 
the  irritation  produced  by  the  sight  of  strangers  instantly  changed 
her  temper,  rendering  her  irascible  and  dangerous.  So  sulky  and 
savage  was  she  that  Mr.  Cops,  who  then  kept  the  lions  in  the  Tower, 
could  hardly  be  prevailed  on  by  her  former  keeper,  who  came  to  see 
her,  to  allow  him  to  enter  her  den  ;  but  as  soon  as  the  tigress  recog- 
nised her  old  friend  she  fawned  on  him,  licked  him,  caressed  him,  and 
manifested  the  most  extravagant  signs  of  pleasure  ;  and  when  at  last 
he  left  her,  she  cried  and  whined  for  the  remainder  of  the  day.  The 
tame  tigers  of  the  mendicant  priests,  or  fakirs,  of  Hindustan  are  well 
known. 

But  whilst  there  can  be  no  doubt  of  the  tameable  qualities  of  the 
tiger,  and  indeed  of  all  the  great  Cats,  they  are  not  to  be  incautiously 
trusted.  The  natural  disposition  is  always  ready  to  break  out ;  and 
the  mildest  of  them,  though 

 "  Ne'er  so  tame,  so  cherish'd,  and  lock'd  up, 

Will  have  a  wild  trick  of  his  ancestors." 

Thus  Bontius  states  that  in  1628  a  tiger  at  Batavia,  which  had  been 
brought  up  from  a  cub,  and  accustomed  to  men  all  its  life,  escaped 
from  its  cage,  fastened  on  a  horse  which  was  feeding  near,  and  killed 
it ;  bo  that  the  citizens  rose  upon  the  tiger  with  fire-arms,  and  slew  it 
in  its  turn  to  prevent  further  mischief. 


BoyaJ  Tiger  {Felts  Tigris). 


We  conclude  this  part  of  our  sketch  with  the  account  given  by  John 
Mason,  who  formerly  kept  the  beasts  in  Exeter  'Change,  to  Mr.  Wood, 
of  his  fearful  encounter  with  one  of  these  captives. 

About  the  year  1802  a  tiger  had  been  purchased  by  Mr.  Alpey  to 
send  to  the  Emperor  of  Germany,  and  placed  in  the  Tower,  there  to 
remain  for  a  few  days  till  the  ship  destined  to  convey  the  animal 
abroad  was  ready.  The  beast  was  confined  in  a  large  sufficiently- 
ventilated  wooden  case,  lined  with  iron  hoops,  some  of  which  he 
ripped  off  during  the  first  night  of  his  confinement,  and  gnawed  the 
case  partly  through.  This  being  perceived,  the  next  day  the  case 
was  repaired  by  the  addition  only  of  a  strong  piece  of  wood  nailed  on 
the  outside.  "  The  consequence,"  says  Mr.  Wood,  "  might  well  be 
expected.  The  tiger  renewed  his  efforts,  and  in  the  course  of  the 
following  night  made  his  escape,  and  sprung  upon  a  wall  ten  feet 
high,  where  he  remained  till  Mason  came  in  the  morning.  The  fear 
of  losing  such  a  valuable  animal  induced  this  poor  fellow,  for  a  reward 
of  ten  guineas,  to  hazard  his  life  in  an  attempt  to  secure  the  tiger. 
For  this  purpose  he  engaged  a  sergeant  and  some  other  persons  to 
assist  him,  whom  he  placed  in  a  room,  the  door  of  which  opened  upon 
the  leads,  from  whence  he  could  reach  the  animal.  He  then  provided 
himself  with  a  strong  rope,  one  end  of  which  he  gave  through  the 
window  to  his  companions,  and  with  the  other,  having  a  running 
noose  upon  it,  he  slowly  approached  the  tiger,  and  threw  it  over  its 
neck.  This  was  the  critical  moment :  the  people  within  were  directed 
to  pull  the  rope  and  secure  the  beast.  Unfortunately  the  noose  slipped 
off,  and  the  enraged  animal  immediately  sprung  upon  the  keeper,  fixing 
hi3  teeth  into  the  fleshy  part  of  his  arm,  and  tearing  his  breast  and 
hand  in  a  dreadful  manner  with  his  claws.  In  this  shocking  situation 
the  poor  man  lay  under  the  tiger ;  while  the  sergeant  cut  a  bullet 
into  four  parts,  and,  having  loaded  his  musket,  he  fired  through  the 
window  at  the  animal,  who  the  moment  he  received  the  shot  quitted 
his  hold,  and  after  staggering  for  a  few  minutes  expired.  The  bullet 
however  which  destroyed  the  tiger  had  nearly  been  equally  fatal  to 
the  man,  one  of  the  quarters  having  glanced  against  his  temple,  aud 
deprived  him  of  all  sense  and  mot:on  for  a  considerable  time.  Never- 


theless, after  keeping  his  bed  a  fortnight,  he  gradually  recovered,  and 
is  now  (1807)  perfectly  well,  though  he  will  carry  the  marks  of  his 
enemy  about  with  him  as  long  as  he  lives."    ('  Zoography,'  vol.  i.) 

In  the  East  the  Tiger  is  associated  emblematically  with  power.  Thus 
the  Chinese  mandarins  covered  their  seats  of  justice  with  its  skin. 
In  plate  17  of  the  atlas  to  Sir  George  Staunton's  'Embassy  to  China,' 
representing  a  military  post,  two  swordsmen  are  habited  and  shielded 
so  as  to  exhibit  a  tigerine  aspect.  The  tiger-soldiers  of  Hyder  Ali 
and  Tippoo  Saib  were  amongst  the  choicest  of  their  troops.  The 
tiger's  head,  gorgeous  with  jewels,  that  formed  the  principal  orna- 
ment of  the  throne  of  Hyder  and  Tippoo,  and  was  taken  by  the 
British  among  the  spoils  of  the  latter  at  Seringapatam,  is  well  known ; 
as  is  the  automatic  representation,  clumsy  enough  it  must  be  admitted, 
of  a  royal  tiger  tearing  to  pieces  a  soldier  in  the  pay  of  the  British, 
and  imitating  the  growling  of  the  beast  and  the  cries  of  the  man,  taken 
also  upon  the  same  occasion.    (See  the  Museum  at  Fife  House.) 

Tiger-Cats. — We  now  proceed  to  speak  of  those  species  of  Felis 
which,  on  account  of  their  resemblance  to  the  tiger,  are  called  after 
that  animal  Tiger-Cats. 

Asiatic  Tiger-Cats. 

Felis  Nepalensis,  Horsfield  and  Vigors.  Size  of  the  Felis  Javanensis, 
Horsf.,  but  its  habit  more  slender,  the  tail  and  neck  proportionally 
elongate.  Ground-colour  gray,  with  a  very  slight  admixture  of  tawny ; 
bands  and  spots  of  the  head,  back,  neck,  throat,  abdomen,  and  thighs, 
deep  black  ;  superior  longitudinal  bands  resembling  those  of  F.  Java- 
nensis. Ground-colour  of  throat  and  abdomen  nearly  white ;  the  lower 
flanks  marked  with  a  faint  tawny  longitudinal  streak.  Cheeks  streaked 
with  two  parallel  longitudinal  lines,  at  the  termination  of  which  follows 
a  transverse  lunar  mark  which  passes  with  a  bold  curve  to  the  angle 
of  the  mouth,  near  which  a  very  narrow  band  crosses  the  throat. 
Sides  of  the  neck  appearing  marked  with  two  broad  waving  bands, 
at  the  termination  of  which  stands  an  oblong  regularly  transverse 
band.  Neck  underneath  nearly  immaculate.  Shoulder  and  flanks 
exhibiting  irregular  diversified  marks,  the  anterior  oblong,  the  poste- 
rior angular,  of  a  mixed  tawny  and  black,  and,  individually,  above 
or  posteriorly  with  a  broad  dash  of  saturated  black  :  they  are  scat- 
tered over  the  sides  without  any  regular  longitudinal  disposition,  but 
they  have  generally  an  oblique  direction.  Abdomen  marked  through- 
out with  uniform  oval  spots ;  anterior  thighs  within  exhibiting  one 
broad  black  band,  the  posterior  thighs  two.  Rump  and  thighs  marked 
externally  with  roundish  or  oblong  spots  ;  tail  above,  to  within  about 
an  inch  of  the  tip,  with  uniform  roundish  spots,  arranged  posteriorly 
in  regular  transverse  bands.  Head  above  and  ears  agreeing  generally 
with  those  of  F.  Javanensis.  Length  from  extremity  of  nose  to  root 
of  tail,  1  foot  \Q\  inches.  Length  of  tail,  10.^  inches.  (Vigors  and 
Horsfield.) 


Nepaul  Tiger-Cat  [Felis  Nepalensis). 

Dr.  Horsfield  and  Mr.  Vigors  observe  that  the  distinguishing 
characters  of  this  species  are  its  comparatively  lengthened  habit ; 
the  slenderness  and  proportional  length  of  the  tail ;  the  disposition  of 
the  marks  on  the  flanks,  and  the  character  of  these  marks  as  far  as 
regards  their  diversified  form  ;  and  the  saturated  black  patch  with 
which  they  are  individually  marked  at  their  upper  or  posterior  edge. 

"  In  the  Bengal  Cat,"  say  those  zoologists,  "  these  marks  have  a 
different  disposition  ;  they  are  oblong,  and  arranged  on  the  flanks  in 
regular  succession  longitudinally.  The  materials  contained  in  the 
museum  at  the  India  House  have  enabled  us  to  make  this  statement, 
which  is  founded  on  the  examination  of  a  specimen  brought  by  General 
Hardwicke,  and  on  a  careful  drawing  prepared  under  the  eyes  of  Dr. 
Hamilton.  We  have  thus  two  distinct  species  of  small  cats  from 
India,  and  the  elucidation  of  this  point  is  of  some  importance,  as  it 
appears  from  the  following  remark  in  M.  Temminck's  monographs, 
'  1' existence  de  cette  espece  dans  l'lnde  n'est  pas  constatce,'  that  he 
entertained  some  doubts  on  the  existence  of  the  Bengal  Cat.  It  is 
not  our  intention,  at  present,  to  give  a  comparative  analysis  of  all  the 
species  which  resemble  our  animal.  The  discrimination  o  :many 
species  of  Felis  is  at  all  times  a  difficult  subject ;  and  on  many  of 
them  naturalists  still  disagree.    Our  immediate  object  is  to  indicate 
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a  new  form  of  Fclis  from  the  upper  provinces  of  India,  differing 
essentially  from  that  which  is  found  in  the  plains  of  Bengal ;  and  so 
direct  the  attention  of  naturalists  in  that  country  to  a  more  careful 
investigation  of  the  various  oriental  species  of  this  interesting 
genus." 

The  same  authors  state  that  a  specimen  was  presented  by  Captain 
Farrer,  of  the  East  India  Company's  service,  to  the  Zoological  Society 
of  London.  It  came  immediately  from  Calcutta,  where  it  was  said 
to  have  been  sent  from  Nepaul.  It  lived  some  time  in  the  Society's 
Garden,  but  was  extremely  wild  and  savage.  It  generally  remained 
in  a  sitting  posture,  like  that  of  the  common  domestic  cat,  and  never 
paced  its  den  in  the  manner  of  most  other  animals  of  the  group. 
'Zool.  Journ.,'  vol.  iv.) 

African  Tiger-Cats. 

Felis  Serval,  the  Serval.  Upper  parts  clear  yellowish,  with  black 
spots ;  lower  parts  white,  with  black  spots  also,  but  they  are  less 
numerous.  Upon  the  head  and  neck  the  markings  are  most  conspi- 
cuous, and  form  symmetrical  lines  on  each  side  directed  towards  the 
shoulders.  On  the  other  parts  of  the  body  they  are  placed  irregularly. 
On  the  back  they  are  lengthened,  and  show  a  disposition  to  form  four 
rows ;  on  the  body  and  thighs  they  are  larger  and  round,  and  they 
are  smaller  but.  equally  round  on  the  extremities.  Upon  the  face 
and  muzzle  they  are  minute.  Back  of  the  ears  black  at  the  base, 
succeeded  by  a  transverse  white  bar ;  tips  of  the  ground-colour  of  the 
body.  On  the  inside  of  the  fore  limbs  two  conspicuous  black  trans- 
verse bars ;  the  hind  limbs  with  similar  markings,  but  less  defined  ; 
last  joints  of  the  limbs  of  a  paler  tint  than  the  rest  of  the  body,  the 
spots  on  them  round  and  very  small.  Tail  with  eight  black  rings  ; 
tip  of  the  same  colour.  Length,  exclusive  of  tail,  1  foot  11^  inches , 
tail  9  inches.  Height,  when  standing  erect,  about  12  inches  at  the 
shoulder,  and  15  inches  at  the  hind  quarters.    (F.  Cuvier.) 


Serval  [Felis  Serval). 

The  animal  from  which  the  above  description  was  taken  was  a  very 
young  male.  Its  temper  was  mild  and  gentle,  and  its  disposition 
sportive.  It  played  like  a  domestic  cat,  or  rather  kitten,  chasing  its 
tail,  and  amusing  itself  with  anything  that  it  could  roll  with  its  paw. 

The  Serval  is  a  native  of  Southern  Africa.  There  are  generally 
some  living  specimens  in  our  menageries.  It  has  been  exhibited  in 
that  of  the  Zoological  Society  of  London. 

American  Tiger-Cats. 

It  is  in  America  that  the  Tiger-Cats  are  most  numerous  and 
beautiful,  and  there  their  manners  have  been  best  noticed  by  com- 
petent observers.  We  select  three  examples  of  the  varieties  of  form 
and  colouring  exhibited  by  this  group  in  that  quarter  of  the  globe. 

Fells  pardalis  (Linn.),  the  Ocelot.  This,  the  most  beautiful  perhaps 
of  all  the  Tiger-Cats,  almost  defies  description.  Mr.  E.  Bennett  has 
however  given  a  very  faithful  account  from  two  living  specimens,  one 
existing,  when  he  wrote,  in  the  Tower  of  London,  and  the  other  in 
the  Garden  of  the  Zoological  Society  in  the  Kegent's  Park.  His 
description  is  as  follows  : — 

"  Body  when  full  grown  nearly  three  feet  in  length ;  tail  rather 
more  than  one  foot ;  medium  height  about  18  inches.  Ground-colour 
of  fur  gray,  mingled  with  a  slight  tinge  of  fawn,  elegantly  marked 
with  numerous  longitudinal  bands,  the  dorsal  one  continuous  and 
entirely  black,  the  lateral  (six  or  seven  on  each  side)  consisting  for  the 
most  part  of  a  series  of  elongated  spots  with  black  margins,  sometimes 
completely  distinct,  sometimes  running  together.  The  centre  of  each 
spot  of  a  deeper  fawn  than  the  ground-colour  external  to  them  ;  this 
deeper  tinge  is  also  conspicuous  on  the  head  and  neck,  and  on  the 
outside  of  the  limbs,  all  of  which  parts  are  irregularly  marked  with 
full  black  lines  and  spots  of  various  sizes.  From  the  top  of  the  head 
between  the  ears,  there  pass  backwards,  towards  the  shoulders,  two 
or  more  frequently  four  uninterrupted  diverging  bands,  which  are 
full  black  anteriorly,  but  generally  bifurcate  posteriorly,  and  inclose 


a  narrow  fawn-colour  space  with  a  black  margin  ;  between  these  there 
i3  a  single  longitudinal,  somewhat  interrupted,  narrow  black  line, 
occupying  the  centre  of  the  neck  above.  Ears  short  and  rounded, 
externally  margined  with  black,  surrounding  a  large  central  whitish 
spot.  Under  parts  of  the  body  whitish,  spotted  with  black,  and  the 
tail,  which  is  of  the  same  ground-colour  with  the  body,  also  covered 
with  black  spots."    (Bennett,  '  Tower  Menagerie.') 


Ocelot  [Felis  pardalis). 

Mr.  Bennett  remarks  that  he  has,  in  the  above  description,  stated 
the  length  of  the  tail  at  more  than  a  foot ;  and  that  in  all  the  known 
Ocelots,  as  well  as  in  all  the  species  (of  which  there  are  several)  that 
approach  it  in  form  and  colouring,  the  proportionate  length  of  the  tail 
is  at  least  equal  to  that  which  he  has  given  as  its  average  measure- 
ment. The  tail  however  of  the  Tower  specimen  did  not  exceed  six 
or  seven  inches ;  its  extremity  was  overgrown  with  hair,  and  there 
was  no  cicatrix.  Still,  its  equality  throughout  and  its  abrupt  stumpi- 
ness  induced  the  belief  that  this  abbreviation  was  purely  accidental ; 
and  he  felt  by  no  means  inclined  to  regard  that  specimen  as  a  new 
species,  to  be  distinguished  by  the  excessive  shortness  of  that  append- 
age, by  the  unusually  pale  colour  of  its  markings,  and  by  some  slight 
peculiarity  in  the  mode  of  their  arrangement,  which,  he  observes,  varies 
in  every  individual  that  he  had  seen. 

This  animal  is  a  native  of  Mexico,  Paraguay,  and  probably  Peru. 

The  Ocelot  remains  in  the  deep  forests  during  the  day,  sallying 
forth  at  night  in  quest  of  small  quadrupeds  and  birds,  the  latter  of 
which  it  successfully  chases  in  the  trees,  for  it  is  a  very  expert 
climber.  If  it  be,  as  is  generally  supposed,  the  Tlacoozelotl,  Tlalo- 
celotl,  Catus  Pardus  Mexicanus  of  Hernandez,  it  is  said  to  stretch 
itself  out  as  if  dead  on  the  limb  of  some  tree  when  it  spies  monkeys  in 
the  neighbourhood.  They,  urged  by  curiosity,  proceed  to  examine 
the  supposed  defunct,  and  fall  victims  to  their  curiosity. 

The  Ocelot  has  been  so  completely  tamed  as  to  be  left  at  liberty, 
and  it  is  said  to  be  capable  of  strong  attachment  to  its  master.  Mr. 
Bennett  states  that  the  specimen  in  the  Tower,  a  male,  was  perfectly 
good-tempered,  exceedingly  fond  of  play,  and  had  much  of  the  charac- 
ter and  manners  of  the  domestic  cat.  Its  food  consisted  principally 
of  rabbits  and  birds  ;  the  latter  it  plucked  with  great  dexterity,  and 
always  commenced  its  meal  with  the  head,  of  which  it  seemed  par- 
ticularly fond ;  but  it  did  not  eat  with  the  ravenous  avidity  which 
characterises  nearly  all  the  animals  of  this  tribe. 

Felis  mitis  (F.  Cuvier),  the  Chati  ;  Chibiguazu  of  D'Azara  (?) ;  Felis 
Chibiguazu  (Desm.).  About  a  third  larger  than  the  domestic  cat : 
length,  exclusive  of  tail,  rather  more  than  two  feet;  tail,  11  inches; 
height  to  middle  of  back,  about  1  foot  2  inches.  Ground-colour  of 
fur  on  the  upper  parts,  pale  yellowish  ;  on  the  lower,  pure  white ;  at 
the  roots,  dull  gray,  and  very  thick  and  close.  Body  covered  with 
irregular  dark  patches ;  those  upon  the  back  entirely  black,  and  dis- 
posed longitudinally  in  four  rows ;  those  upon  the  sides  surrounded 
with  black,  with  the  centres  of  a  clear  fawn,  arranged  in  nearly  five 
rows.  Spots  upon  the  lower  part  of  the  body,  where  the  ground- 
colour of  the  fur  is  white,  full,  and  arranged  in  two  lines  composed  of 
six  or  seven  patches  on  each  side.  Limbs  covered  with  nearly  round 
spots  of  smaller  dimensions  :  on  the  fore  legs,  near  the  body,  two 
transverse  bands.  On  the  throat  a  sort  of  half-collar,  and  on  the 
under  jaw  two  crescent-shaped  spots.  Behind  each  eye  two  bands 
about  two  inches  long,  terminating  opposite  the  ear.  Forehead  bor- 
dered by  two  lines,  between  which  are  numerous  spots,  and,  at  their 
origin,  a  blackish  mark  from  which  the  whiskers  spring.  Outside  of 
the  ear  black,  with  a  white  spot  upon  the  small  lobe.  Base  of  the 
tail  spotted  with  small  blotches,  which  towards  the  end  run  into 
half-rings,  which  are  broadest  on  the  upper  surface.  Pupil  round. 
(F.  Cuvier.) 

This  animal,  a  female,  was  extremely  gentle ;  and  if  those  witii 
whom  it  was  familiar  passed  its  cage  or  did  not  approach  it,  it  would 
express  its  discontent  by  a  short  cry.  It  manifested  great  delight 
when  it  was  caressed.  It  lived  in  the  Paris  menagerie,  and  was 
procured  from  a  dealer  iu  Brest.  The  Chati  is  a  native  cf  South 
America. 


776 


FELIDiE. 


FELIDiE. 


77-3 


Desmarest  and  others  identify  this  animal  with  the  Chibiguazu  of 
D'Azara.  Temminck,  who  received  a  skin  from  Rio  do  Janeiro, 
considers  it  distinct. 


Chati  (Felis  mitis). 

D'Azara's  description  comes  very  near  to  that  above  given,  as  far 
as  colouring  is  concerned ;  but  he  gives  the  average  length  as  3  feet 
6  inches  :  the  individual  which  he  described,  the  largest  male  he  had 
seen,  was  4  feet  all  but  an  inch  in  length  ;  tail,  13  inches  ;  height  at 
shoulders,  1  foot  6  inches,  and  behind  1  foot  74  inches.  It  was  so 
fat,  that  immediately  after  death  it  weighed  35  lbs.  :  the  females,  he 
says,  are  rather  less. 

The  same  acute  observer,  speaking  of  his  Chibiguazu,  remarks  that 
some  of  the  Guaranese  call  the  domestic  cat  Chibi,  and  others  Mbra- 
cayd.  In  the  same  manner,  he  says,  some  give  the  wild  animal  of 
which  he  is  treating  the  name  of  Chibi-Guazu,  and  others  that  of 
Mbracayfi-Guazu ;  both  appellations  signifying  Great  Cat.  Many 
Spaniards,  he  adds,  call  it  Onza  (Ounce). 

He  states  that  the  species  is  so  common  that  his  friend  Noseda  cap- 
tured eighteen  individuals  in  two  years,  within  two  leagues  of  his 
village ;  but  he  adds  that,  notwithstanding  this  abundance,  few  are 
acquainted  with  it,  the  huntsman  and  dogs  never  falling  in  with  it, 
and  being  unable  to  penetrate  its  haunts  :  he  very  much  doubts  whe- 
ther any  quadruped  hides  itself  more  effectually.  He  describes  it  as 
remaining  by  day  in  the  most  impenetrable  places,  and  as  coming 
forth  after  dusk,  especially  on  dark  stormy  nights,  when  the  chibi- 
guazus  daringly  enter  the  corrals  and  court-yards,  though  no  instance 
is  known  of  their  detection  by  the  dogs.  When  the  moon  shines  they 
abstain  from  visiting  inhabited  spots,  and  never  are  trapped  :  to  lie 
in  wait  for  them  with  a  gun  is  hopeless,  so  sharp  a  look-out  do  they 
keep.  They  carry  off  domestic  fowls  from  trees  which  they  climb, 
sometimes  six  in  one  night,  and  often  leave  several  dead.  Men  and 
dogs  are  avoided  by  them  with  extreme  caution,  and  each  pair  is 
supposed  to  live  in  a  separate  district,  for  a  male  and  female,  and  no 
more,  are  always  caught  in  the  same  place.  Noseda  formed  a  trap  of 
strong  stakes,  with  three  divisions  :  in  the  middle  he  placed  a  white 
fowl,  so  that  it  might  not  only  be  heard  but  seen  at  a  distance  :  the 
other  divisions  were  so  framed  as  to  shut  by  the  falling  of  the  planks 
as  soon  as  the  chibiguazus  entered.  This  trap  was  set  in  the  places 
to  which  they  resorted  for  prey,  and  those  caught  were  turned  into  a 
great  den  in  Noseda' s  court-yard.  Some  of  these  got  away,  and  were 
taken  again  two  or  three  times  in  the  same  trap ;  they  were  recognised 
by  ear-marks  and  other  proofs.  D'Azara  infers  from  this  that  the  idea 
of  danger  was  obliterated  from  their  recollection  by  their  desire  to 
possess  the  fowl.  He  remarked  that  all  which  were  kept  in  the  den 
deposited  their  excrements  in  their  drinking-place,  and  when  he  sub- 
stituted a  narrow-necked  jug  to  prevent  this,  they  mounted  to  its 
edge  for  that  purpose,  and  never  missed  the  vessel  or  its  immediate 
neighbourhood.  Nearly  the  whole  day  was  spent  by  them  rolled  up 
in  a  ball,  and  when  a  chibiguazu  wished  to  stretch  himself,  he  first 
licked  the  one  at  his  side.  When  straw  was  put  into  their  den,  or  so 
that  they  could  reach  it  by  thrusting  their  paws  through  the  bars,  it 
was  always  found  that  on  the  day  following  they  had  placed  it  in  a 
heap,  after  having  divided  it  into  bits  some  quarter  of  an  inch  long, 
and  on  this  they  reposed.  The  small  sticks  and  twigs  with  which  the 
inside  of  their  den  was  furnished  were  broken  and  torn  to  pieces  in 
like  manner.  Twilight  and  night  were  passed  in  pacing  to  and  fro 
close  to  the  sides  of  their  den;  and  if  crossed  or  interrupted  by 
another,  they  fuffed  and  gesticulated  like  an  angry  cat,  but  without 
using  their  paws.  They  never  quarrelled,  unless  they  were  very  much 
irritated,  and  then  they  struck  at  each  other  with  their  fore  paws.  They 
devoured  five  pounds  of  flesh  per  day  when  first  caught,  but  after- 
wards three  sufficed.  A  portion  was  prepared  for  each  of  the  twelve 
or  fourteen  individuals  confined,  and  they  took  it  with  their  paws 
according  to  the  length  of  time  they  had  been  there,  without  any 
interference  on  the  part  of  the  others.  If  however  the-  animal  whose 
turn  it  was  did  not  take  his  portion,  or  disregarded  it,  another  imme- 
diately snatched  at  it  without  any  defence  on  the  part  of  the  right 
owner  except  by  sneezing,  and  sometimes  by  blows  with  its  fore  paws. 


A  walk  was  made  for  them,  inclosed  by  a  sort  of  hurdle,  so  that  rats, 
fowls,  ducks,  or  young  dogs  could  be  introduced  into  it :  upon  opening 
the  cage  it  was  observed  that  usually  one  only  went  out  for  each 
victim,  and  almost  always  according  to  the  order  of  their  confinement. 
Cats  and  dogs  they  seized  with  their  mouth  by  the  nape  of  the  neck, 
overlaid  them,  and  then  kept  them  so  that  they  could  not  stir,  till 
they  were  dead.  Cats'  flesh  appeared  to  produce  the  mange,  fretting 
the  chibiguazus,  making  them  mew  like  cats,  and  at  last  destroying 
them.  Snakes,  vipers,  and  toads  were  also  eaten  by  them,  but  this 
diet  occasioned  violent  and  continued  vomiting ;  they  wasted  to  skele- 
tons, and  died  in  a  few  days.  If  the  dog  introduced  equalled  them  in 
size,  they  touched  him  not,  for  it  appears  that  they  do  not  assist  each 
other.  If  a  chibiguazu  cannot  master  any  prey  alone,  he  leaves  it. 
Birds  were  caught  by  the  head  and  neck,  and  thoroughly  stripped  of 
their  feathers  before  they  were  eaten.  No  unnecessary  cruelty  was 
manifested.  Noseda  observed  that  one  did  not  kill  a  fowl  put  into 
his  den  till  the  third  day.  D'Azara  and  his  friend  frequently  closed 
the  doors  of  the  yard,  and  opened  the  den  that  the  chibiguazus  might 
leave  it :  those  lately  caught  went  first ;  and  sometimes  the  old  ones 
would  not  go  out  even  when  their  den  was  entered  that  it  might  be 
swept.  They  were  left  at  liberty  for  several  hours,  during  which  they 
examined  every  crevice,  and  then  lay  down  to  sleep.  When  boys 
persecuted  them  with  sticks,  they  retreated  to  their  den  without 
turning  on  their  persecutors,  even  when  severely  beaten.  A  male  on 
one  occasion  becoming  very  lazy,  on  entering  his  den  he  was  abused 
and  bitten  by  his  female,  as  if  to  punish  him.  Some  individuals  were 
incarcerated  for  more  than  a  year  without  exhibiting  any  sign  of  love. 
In  the  night  their  eyes  shone  like  those  of  a  domestic  cat,  and  they 
resembled  that  animal  in  their  form  and  habits,  in  lying  down,  licking 
and  cleaning  themselves,  washing  their  faces  with  their  paws,  fuffing, 
sneezing — in  fact,  in  every  way.  D'Azara  concludes  by  stating  that 
his  friend  caught  a  young  one,  and  it  became  so  thoroughly  tame  that 
it  slept  in  the  skirts  of  his  clerical  gown,  and  went  about  loose.  He 
affirmed  that  no  animal  could  be  more  tractable  :  but  it  devoured  the 
poultry  of  his  neighbours,  and  they  killed  it. 

Felis  Pajeros,  the  Pampas-Cat,  Pajero,  or  Jungle-Cat.  Fur  of 
great  length  ;  longer  hairs  of  the  back  upwards  of  3  inches,  and 
those  of  the  hinder  part  of  the  back  from  4  J  to  4 1  inches  in  length. 
General  colour  pale  yellow-gray ;  numerous  irregular  yellow  or 
sometimes  brown  stripes  running  obliquely  from  the  back  along  the 
sides  of  the  body.  On  each  side  of  the  face  two  stripes  of  yellowish 
or  cinnamon  commencing  near  the  eye,  and  extending  backwards 
and  downwards  over  the  cheeks,  on  the  hinder  part  of  which  they 
join,  and  form  a  single  line,  which  encircles  the  lower  part  of  the 
throat.  Tip  of  the  muzzle  and  chin  white  ;  a  spot  in  front  of  the 
eye,  and  a  line  beneath  the  eye,  of  the  same  colour ;  belly,  inner 
side  and  hinder  part  of  fore  legs,  white  also.  An  irregular  black 
line  running  across  the  lower  part  of  the  chest,  and  extending  over 
the  base  of  the  fore  legs  externally ;  above  this  line  two  other  trans- 
verse dark  markings  more  or  less  defined  on  the  chest.  On  the  fore 
legs  three  broad  black  bands,  two  of  which  encircle  the  leg;  on 
the  posterior  legs  about  five  black  bands  externally,  and  some 
irregular  dark  spots  internally.  Feet  yellowish,  and  under  side  of 
tarsus  of  a  slightly  deeper  hue.  On  the  belly  numerous  large 
irregular  black  spots.  Ears  moderate,  with  long  white  hairs  internally; 
externally  of  the  same  colour  as  the  head,  except  at  the  apex,  where 
the  hairs  are  black,  and  form  a  slight  tuft.    Tail  short  somewhat 


Pampas-Cat  {Felis  Pajeros).    'Zool.  of  the  Beagle.' 

bushy,  and  devoid  of  dark  rings  or  spots — the  hairs  are  in  fact 
coloured  as  those  on  the  back.  On  the  upper  part  of  the  body  each 
hair  brown  at  the  base,  then  yellow,  and  at  the  apex  black.  On 
the  hinder  part  of  the  back  the  hairs  almost  black  at  the  base,  and, 
on  the  sides  of  the  body,  each  hair  gray  at  the  base ;  there  is  then 
a  considerable  space  of  yellowish-white  colour :  towards  the  apex  they 
are  white,  and  at  the  apex  black.  The  greater  number  of  the  hairs 
of  the  moustaches  white.  Length  from  nose  to  root  of  tail  26  inches ; 
of  tail  (fur  included),  11  inches.     Height  of  body  at  shoulders, 
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13  inches.  Size  about  equal  to  that  of  the  common  wild-cat  of 
Europe ;  but  the  Pampas-Cat  is  stouter,  its  head  smaller,  and  its  tail 
shorter.  (Waterhouse.) 

Mr.  Waterhouse  ('  Zoology  of  the  Beagle ')  observes  that  the  mark- 
ings of  this  animal  vary  slightly  in  intensity  :  those  on  the  body,  he 
remarks,  are  generally  indistinct ;  but  the  black  rings  on  the  legs  are 
always  very  conspicuous. 

D'Azara  says  that  he  knows  not,  nor  ha3  he  heard,  that  this  species 
exists  in  Paraguay,  although  it  formerly  may  have  been  seen  there  ; 
but  as  the  country  became  tolerably  well  peopled,  and  there  were 
fewer  plains,  the  inhabitants  probably  extirpated  it.  He  caught  four 
in  the  Pampas  of  Buenos  Ayres,  between  35°  and  36°  S.  lat.,  and  three 
others  on  the  Rio  Negro.  He  says  they  are  found  on  both  sides 
of  the  La  Plata. 

Darwin  ('Zoology  of  the  Beagle')  gives  as  its  habitat  Santa  Cruz, 
Patagonia,  and  Bahia  Bianca.  He  states  that  it  is  common  over  the 
whole  of  the  great  plains  which  compose  the  eastern  side  of  the 
southern  part  of  America ;  and  he  says  he  has  reason  to  believe, 
from  the  accounts  he  received,  that  it  is  found  near  the  Strait  of 
Magellan,  which  would  give  it  a  range  of  nearly  1400  miles  in  a  north 
and  south  direction,  D'Azara  having  stated  that  it  extends  northward 
as  far  as  30°  S.  lat.  One  of  Mr.  Darwin's  specimens  was  obtained  in 
50°  S.  lat.,  at  Santa  Cruz. 

D'Azara  says  that  the  natives  call  this  animal  Gato  Pajero,  because 
it  lives  on  the  plains,  concealing  itself  in  jungles,  without  entering 
into  the  woods  and  thickets.  Guinea-Pigs  (Aperea),  according  to 
him,  form  its  principal  food.  Mr.  Darwin  states  that  it  takes  its 
name  from  'paja,'  the  Spanish  word  for  straw,  from  its  habit  of 
frequenting  reeds.  The  specimen  taken  by  him  at  Santa  Cruz  was 
met  with  in  a  valley  where  thickets  were  growing.  When  disturbed 
it  did  not  run  away,  but  drew  itself  up  and  hissed. 

III.  Leopards. 

The  larger  Spotted  Cats  are  known  by  this  name.  They  are  found 
in  both  the  Old  and  New  Worlds. 

The  form  seems  to  have  its  most  perfect  development  in  the 
ancient  continent  and  the  islands  of  the  Old  World,  though  it 
must  be  admitted  that  the  American  Jaguar,  in  point  of  size, 
strength,  and  sturdiness  of  make,  excels  the  Leopards  of  Asia  and 
Africa. 

Felis  Pardus  (the  Panther)  of  Linnaeus  first  claims  our  notice.  It 
has  been  a  question  whether  the  Leopard  and  Panther  are  distinct 
species,  or  only  varieties.  Linnaeus,  in  his  last  edition  of  the  '  Systema 
Naturae,'  included  under  the  sjvpctfic  name  of  Felis  Pardus  the 
Panthera,  Pardalis,  Pardus,  and  Leopardus  of  Gesner ;  Pardus  mas., 
Panthera  femina  of  Alpin  (Egypt) ;  Pardalis  of  Ray;  Tigris  Mexicana 
of  Hernandez ;  and  Pinuum  Basypus,  Nieremb.,  '  Nat.'  Under  the 
specific  name  of  Onca  he  includes  Pardus,  seu  Lynx  Brasiliensis  of  Ray, 
and  the  Jaguara  of  Marcgrave.  He  has  no  species  named  Leopardus  ; 
but  Gmelin  has,  and  in  his  edition  we  find  the  following  species  : — 1. 
F.  pardus — F.  Cauda  elongata,  corpore  maculis  superioribus  orbicu- 
latis ;  inferioribus  virgatis — (the  description  of  Linnaeus)  Schreb., 
'  Saugethiere,'  iii.  p.  384,  t.  xcix.,  with  the  following  references  and 
synonyms  : — Felis  ex  albo  flavicans,  maculis  nigris  in  dorso  orbiculatis, 
in  ventre  longis,  Briss.  '  Quadr.' ;  the  names  of  Gesner  and  Ray  as 
quoted  above  ;  Pardus  maculis  seu  scutulis  variis,  Ludolf,  ^Ethiop. ; 
Panthere  of  Bufifon.  2.  F.  Uncia,  Once,  Bufibn.  3.  F.  Leopardus — 
F.  cauda  mediocri,  corpore  fusco  maculis  subcoadunatis  nigris.  Erxl., 
'Syst.  Mamm.,'  p.  509.  n.  5  ;  Schreb.,  'Siiugeth.,'  iii.  p.  387,  t.  ci. ; 
Uncia,  Caj.,  '  Op.,'  p.  42,  Gesn.,  '  Quadr.,'  p.  825 ;  Leopard  of  Buffon. 
4.  F.  Onca,  the  Jaguar. 

Cuvier  separates  the  Panther  from  the  Leopard  specifically.  The 
Panther,  La  Panthere,  he  makes  the  Felis  Pardus  of  Linnaeus, 
and  the  Pardalis,  f]  TlapSaAis  of  the  ancients.  He  describes  the 
Panther  as  yellow  above,  white  beneath,  with  six  or  seven  rows  of 
black  spots  in  the  form  of  roses,  that  is  to  say,  formed  by  an 
assemblage  of  five  or  six  small  simple  spots  on  each  side ;  the  tail  of 
the  length  of  the  body  not  reckoning  the  head.  This  species  he 
speaks  of  as  being  spread  throughout  Africa  and  in  the  warm 
countries  of  Asia,  as  well  as  in  the  Indian  Archipelago  ;  and  he  states 
that  he  has  seen  individuals  where  the  ground-colour  of  the  fur  is 
black,  with  spots  of  a  still  deeper  black  (Felis  melas,  Pe"r.),  but  that 
they  do  not  form  a  species,  observing  that  both  yellow  and  black 
cubs  have  been  seen  sucking  the  same  mother  (1829).  Pennant 
('  Hist.  Quadr.,'  1793)  figures  a  Black  Leopard,  and  describes  the 
variety  as  follows : — "  In  the  Tower  of  London  is  a  black  variety, 
brought  from  Bengal  by  Warren  Hastings,  Esq.  The  colour 
universally  is  a  dusky  black,  sprinkled  over  with  spots  of  a  glossy 
black,  disposed  in  the  same  forms  as  those  of  the  Leopard.  On 
turning  aside  the  hair,  beneath  appears  a  tinge  of  the  natural 
colour." 

Felis  Leopardus  (the  Leopard)  of  Linnaeus,  as  he  quotes  it  (but  it 
is  not  mentioned  by  Linnaeus  in  his  last  edition  of  the  '  Syst.  Nat. ; ' 
it  appears,  as  we  have  seen,  in  Gmelin's  edition),  Cuvier  assigns  to 
Africa,  remarking  that  it  is  similar  to  the  Panther,  but  with  ten  rows 
of  smaller  spots.  These  two  species,  he  adds,  are  smaller  than  the 
Jaguar;  and  he  says  that  there  is  a  third,  a  little  lower  on  the 
legs,  with  the  tail  equalling  the  body  and   head  in  length,  and 


with  more  numerous  and  smaller  spots  (Felis  chalybeata,  Herm. 
Schreb.,  101). 

Cuvier  does  not  notice  the  Panther,  6  ndvBnp  of  Aristotle  ('  Hist. 
Anim.,'  vi.  35),  and  indeed  this  animal  is  supposed  by  many  not  to  have 
been  one  of  the  Leopard  kind.  In  a  note  to  Felis  chalybeata  Cuvier 
states  that  it  is  to  that  species  M.  Temminck  applies  the  name  of 
Panther ;  but  the  former  adds  it  is  certain  that  the  Panther  so  well 
known  to  the  ancients,  and  which  appeared  so  often  in  the  Roman 
shows  and  games,  could  not  be  an  animal  from  the  recesses  ('  fond ') 
of  Eastern  Asia. 

Cuvier  does  not  insert  in  the  text  of  his  '  Regne  Animal '  the 
Ounce  of  BufFon ;  but  in  a  note  to  the  second  edition  he  speaks  of  it 
as  differing  from  the  Panthers  and  the  Leopards  by  more  unequal 
spots,  more  irregularly  scattered,  partly  notched  or  ringed,  &c,  and 
as  appearing  to  be  found  in  Persia ;  adding  that  his  knowledge  of  it  is 
only  derived  from  Buffon's  figure,  and  from  that  which  Mr.  Hamilton 
Smith  has  inserted  in  the  English  translation  of  the  '  Regne  Animal ' 
from  an  individual  which  had  been  seen  living  in  London. 

The  Panther  and  the  Leopard  were  once  regarded  by  M.  Temminck 
as  varieties  of  the  same  species,  F.  Leopardus,  but  he  has  separated 
them  specifically  in  his  'Monograph.' 

Colonel  Smith's  Ounce  was  detected  by  him  in  the  Tower  when 
that  fortress  included  a  menagerie  among  its  attractions.  The  animal 
is  said  to  have  been  brought  from  the  Gulf  of  Persia,  but  we  only 
learn  that  it  was  very  distinct  from  all  other  species  in  make, 
markings,  and  general  appearance. 

The  same  author  describes  the  Panther  of  the  ancients  as  standing 
higher  than  the  Jaguar,  and  as  approaching  in  its  form,  which  is 
slender,  to  that  of  the  Hunting  Leopard  (F.  jubata),  though  much 
larger  in  proportion. 

M.  Lesson  enumerates  the  following  Leopards  as  belonging  to  the 
old  continent : — 

F.  Panthlre,  F.  Pardus,  Linn.,  Temm.,  'Monog.'  Less  than  the 
Leopard ;  tail  as  long  as  the  body  and  head.  Locality,  Bengal ;  and 
probably  does  not  exist  in  Africa. 

F.  Leopard,  F.  Leopardus,  Linn.  (Gmel.),  Temm. ;  F.  Pardus,  Cuv.; 
Faahd  of  the  Arabs.  Rather  less  than  a  lioness.  Tail  (22  vertebrae) 
of  the  length  of  the  body.    Locality,  Africa  and  India. 

F.  jubata,  the  Cheetah,  or  Hunting  Leopard.  Locality,  Southern 
Asia. 

Among  those  Felidoz  which  are  distributed  in  the  Polynesian  group 
of  islands  (lies  Asiatiques  de  la  Polynesie)  M.  Lesson  notices— 

F.  melas,  Pe"ron,  observing  that  this  animal,  which  M.  Temminck 
believed  to  be  a  variety  of  the  Leopard,  constitutes,  on  the  contrary, 
a  species  entirely  confined  to  Java,  and  especially  in  the  most  isolated 
eastern  districts,  such  as  Blambangan  (Brambanan  ?).  The  size  of 
the  animal  he  states  to  be  that  of  the  Panther ;  its  fur  of  a  deep 
black,  on  which  are  traced  zones  of  the  same  colour,  but  less  lustrous. 
This  leopard,  which  is  called  Arimaou  by  the  Javanese,  is  used  for 
the  singular  combats  of  the  '  Rampok,'  for  the  details  of  which 
M.  Lesson  refers  to  the  'Zool.  de  la  Coquille,'  t.  i.  p.  139.  He  adds 
that  he  saw  a  beautiful  specimen  belonging  to  the  resident  of  Soura- 
baya,  and  he  was  assured  that  F.  melas  was  not  rare  in  the  island. 
He  also  refers  to  F.  macrocelis,  Horsfield.  Localities,  Sumatra  and 
Borneo.  (1827.) 

Mr.  Bennett  ('  Gardens  and  Menagerie  of  the  Zoological  Society,' 
1830)  says,  "  Whether  the  Leopard  and  the  Panther  are  in  reality 
distinct  species,  and  if  so  on  what  particular  characters  the  specific 
distinction  depends,  are  questions  that  have  been  so  variously  solved 
by  writers  of  the  highest  eminence  that  we  cannot,  without  better 
opportunities  for  comparison  of  specimens  than  we  at  present  possess, 
adopt  the  conclusions  to  which  any  one  of  them  has  come  upon  the 
subject.  Linnaeus,  not  perceiving  any  sufficient  grounds  of  distinction, 
referred  both  names  to  one  and  the  same  animal ;  Buffon  added  a 
third,  that  of  the  Ounce,  and  increased  the  confusion  by  describing 
as  the  Panther  of  the  ancients  and  an  animal  of  the  old  continent 
the  Jaguar,  which  is  now  known  to  be  peculiar  to  the  new  continent; 
Cuvier  subsequently  founded  a  distinction  upon  the  greater  or  smaller 
number  of  rows  of  spots  disposed  along  the  sides  of  the  body ;  and 
Temminck,  rejecting  these  characters  as  unimportant,  has  lately  fixed 
upon  the  comparative  length  of  the  tail  as  affording  the  only  sure 
means  of  discrimination.  In  this  uncertainty  the  question  remains 
for  the  present ;  but  there  can  be  no  doubt  of  the  complete  distinction 
between  both  the  animals  involved  in  it  and  that  which  we  have 
figured,  the  mistaken  Panther  of  Buffon,  the  Jaguar  of  Brazil,  and 
Felis  Onca  of  systematic  writers.  It  may  not  however  be  useless  to 
observe,  that  of  the  figures  given  by  Button  as  Panthers  and  Jaguars 
that  which  is  entitled  the  male  Panther  is  in  all  probability  a  Leopard ; 
the  female  is  unquestionably  a  Jaguar;  the  Jaguars  of  the  original 
work,  and  of  the  supplement,  are  either  Ocelots  or  Chatis  ;  and  that 
which  purports  to  be  the  jaguar  or  Leopard,  although  probably 
intended  for  a  Cheetah,  is  not  clearly  referrible  by  its  form  aud 
markings  to  any  known  species." 

Mr.  Swainson,  in  his  '  Classification  of  Quadrupeds'  (1S35),  leaves 
the  question  untouched.  In  his  'Animals  in  Menageries'  (1S38)  he 
gives  the  following  species  : — 

The  Leopard;  Leopard,  Cuvier;  F.  Leopardus,  H.  Smith,  in  Griff, 
Cuvier. 
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The  Panther,  F.  Pardiis,  Linn.,  Hamilton  Smith  ;  Panthere,  Cuvier. 
Panther  of  the  Ancients,  F.  Pardus  Antiquorum,  Hamilton  Smith, 
in  Synopsis  of  Griff.,  Cuv. 

Under  the  title  'Leopard'  Mr.  Swainson  says,  "Although  the  names 
of  Leopard  and  Panther  have  been  long  familiar  in  common  language, 
and  have  conveyed  the  idea  of  two  distinct  species,  yet  it  is  perfectly 
clear  that  no  scientific  writer  of  the  last  generation  either  described, 
or  indeed  appeared  to  know,  in  what  respects  the  animals  differed.  It 
seems  that  numerous  specimens  of  what  is  called  the  Leopard  are  in 
the  Zoological  Gardens,  and  one  has  been  figured  in  the  book  so 
entitled  ;  but  Mr.  Bennett  has  not  made  the  slightest  attempt  to 
investigate  the  subject,  or  to  throw  any  light  upon  this  difficult 
question.    In  this  dilemma  we  shall  therefore  repose  on  the  opinions 
of  Major  Hamilton  Smith,  whose  long  experience  and  accuracy  of 
observation  are  well  known,  and  whose  authority  in  this  department 
of  nature  deservedly  ranks  above  that  of  any  other  naturalist  of  this 
country.    The  Leopard,  as  defined  by  Major  Smith,  when  compared 
with  the  Jaguar  and  the  Panther  of  naturalists,  is  uniformly  of  a  paler 
yellowish  colour,  rather  smaller,  and  the  dots  rose-formed,  or  con- 
sisting of  several  dots  partially  united  into  a  circular  figure  in  some 
instances,  and  into  a  quadrangular,  triangular,  or  other  less  determi- 
nate forms  in  others  :  there  are  also  several  single  isolated  black  spots, 
which  more  especially  occur  on  the  outside  of  the  limbs.  The 
Panther,  according  to  Professor  Lichtenstein  of  Berlin,  '  resembles 
the  Jaguar  in  having  the  same  number  of  rows  of  spots,  but  is 
distinguished  by  having  no  full  spots  on  the  dorsal  line.'    But,  as 
Major  Smith  observes,  it  does  not  appear  that  full  spots  on  the  dorsal 
line  always  make  a  specific  character  of  the  Jaguar;  and  the  Asiatic 
Leopard  is  sometimes  distinguished  by  this  peculiarity,  though  it 
does  not  in  other"  respects  resemble  the  American  animal.  When 
therefore  it  is  said  that  the  Panther  much  resembles  the  Jaguar,  it  is 
always  to  be  strongly  suspected  that  the  type  whence  the  observations 
have  been  taken  is  in  reality  an  American  animal."     Mr.  Swainson 
then,  after  copying  Major  Smith's  scientific  description   of  the 
Leopard,  proceeds  to  say,  "  Our  own  opinion  of  the  specific  dissimi- 
larity between  the  Leopard  and  the  Panther,  judging  from  what  has 
been  written  on  the  subject,  is  in  perfect  unison  with  that  of  Major 
Smith ;  while  the  following  remark  of  that  observing  naturalist, 
incidentally  inserted  in  his  account  of  the  Panther  of  antiquity, 
seems  to  us  almost  conclusive  : — '  The  open  spots  which  mark  all  the 
Panthers  have  the  inner  surface  of  the  annuli  or  rings  more  fulvous 
(in  other  words  darker)  than  the  general  colour  of  the  sides  ;  but  in 
the  Leopard  no  such  distinction  appears,  nor  is  there  room,  as  the 
small  and  more  congregated  dots  are  too  close  to  admit  it.'    In  truth, 
if  there  is  any  reliance  to  be  placed  in  the  most  accurate  figures 
hitherto  published,  the  umall  3pots  of  the  leopard  and  the  large  ones 
of  the  Panther  must  strike  even  a  casual  observer,  and  lead  him  to 
believe  that  the  two  animals  were  called  by  different  names." 


Leopard  [Fclis  Leopard  us).  Senegal. 


In  the  '  Gemmse  et  Sculpturse  Antiquse '  of  Gronovius  there  is  an 
engraving  of  a  boy  driving  a  car  drawn  by  two  Panthers,  rather  high 
on  tbtir  legs,  from  a  carnelian,  headed  '  Cairo  di  Bacho ; '  but 
Gronovius  thinks  that  though  this  'reda'  may  be  attributed  to 
Bacchus,  it  may  nevertheless  be  taken  for  a  representation  of  one 
from  the  Circensian  games,  for  which  opinion  he  gives  his  reasons. 
Captain  Synith,  R.N.,  in  his  interesting  '  Descriptive  Catalogue  of  a 
Cabinet  of  Roman  Imperial  Large  Brass  Medals,'  notices  a  medal  of  J 


Commodus,  on  the  reverse  of  which  the  emperor  on  horseback 
galloping  across  the  field,  with  a  chlamys  floating  behind  him,  is  in 
the  act  of  casting  a  dart  at  a  Panther,  which  is  '  showing  fight.'  He 
also  refers  to  the  figure  of  a  Lynx  or  Panther  on  the  reverse  of  one 
of  Septimius  Severus,  and  to  that  of  a  Panther  (among  other  animals) 
on  the  smaller  coins  of  Gallienus. 

With  regard  to  the  F.  Pardus  Antiquorum  of  Smith,  Mr.  Swainson 
remarks  that  the  species,  if  such  it  really  be,  is  supposed  to  be  the 
animal  known  to  ancient  writers  by  the  name  of  PatUhcra.  It  is 
however,  he  adds,  now  so  rare,  or  has  been  so  little  distinguished, 
that  Major  Smith  is  only  acquainted  with  one  example,  which  is  in 
the  museum  of  the  elector  of  Hesse  Cassel,  in  whose  menagerie  it 
had  probably  lived.  Nothing  was  known  of  its  native  country  or  of 
its  manners.  (See  H.  Smith's  description,  including  characters 
intermediate  between  the  Jaguar  of  America  and  the  Panthers  and 
Leopards  of  the  Old  World.) 

Mr.  Swainson  also  notices  the  Ounce  in  the  same  work,  referring 
to  Major  Smith's  description,  and  regretting  that  that  able  zoologist 
had  not  entered  into  further  particulars.  Mr.  Swainson  states  that, 
judging  from  the  figure  engraved  from  Mr.  Smith's  drawing,  he  should 
term  it  a  lower  and  more  thick-set  animal  than  the  Panther;  the 
spots  larger,  more  irregular,  and  much  fewer,  but  differing  more 
especially  in  having  the  tail  decidedly  annulated  with  black  rings, 
while  those  of  all  the  Panthers  are  spotted.  The  body,  he  adds,  is 
described  as  whitish ;  while  yellow  or  fawn-colour  is  the  universal 
tint  both  of  the  Panthers  and  Leopards. 

In  June,  1837,  Dr.  Gray  brought  before  the  notice  of  a  meeting  of 
the  Zoological  Society  of  London  some  Mammalia  which  he  had 
lately  purchased  for  the  British  Museum  from  a  collection  made  by 
the  late  Colonel  Cobb  in  India,  among  which  was  an  adult  specimen 
of  the  Once  of  Buffon  ('  Hist.  Nat.'),  on  which  Schreber  formed  his 
F.  Uncia,  which  has  been  regarded  by  Cuvier,  Temminck,  and  most 
succeeding  authors  as  a  Leopard,  but  which,  continued  Dr.  Gray,  "  is 
as  a  distinct  species,  easily  known  by  the  thickness  of  its  fur,  the 
paleness  of  its  colour,  the  irregular  form  of  the  spots,  and  especially 
by  the  great  length  and  thickness  of  the  tail."  Dr.  Gray  observed 
that  a  more  detailed  description  of  this  animal  was  unnecessary,  as 
it  agreed  in  all  particulars  with  the  yoimg  specimen  described  by 
Buffon. 


Ounce  (Felis  Uncia).    From  the  specimen  in  the  British  Museum. 

«  Of  the  manners  of  the  true  Leopards  in  a  state  of  nature  not 
much  seems  to  be  known.  They  are  very  active,  climb  well,  and 
take  their  prey  by  surprise.  In  captivity  they  are  playful,  but  apt 
to  be  treacherous.  Mrs.  Bowdich  won  the  heart  of  a  Leopard  by 
kindness,  and  by  presenting  him  with  lavender-water  in  a  card-tray, 
taught  him  to  keep  his  claws  sheathed.  The  luxurious  animal 
revelled  in  the  delicious  essence  almost  to  ecstacy ;  but  he  never  was 
suffered  to  have  it  if  he  put  forth  his  claws.  We  regret  that  our 
limits  will  not  allow  us  to  give  this  lady's  graphic  account  of  her 
amiable  favourite  '  Sai,'  which  the  reader  will  find  in  Loudon's 
'  Magazine.' 

Among  the  larger  Spotted  Cats  of  the  Old  World  we  must  notice 
the  Rimau-Dahan,  F.  macrocelis,  Temm.,  Horsfield  ;  F.  nebulosa  (?),  H. 
Smith,  Griffith. 

This  species  partakes  in  some  measure  of  the  markings  of  both 
the  Tiger  and  Leopards,  though  it  seems  to  be  more  nearly  allied 
to  the  latter  than  to  the  former. 

Probable  size  when  full  grown  about  4  feet  from  the  nose  to  the 
root  of  the  tail,  which  may  be  reckoned  at  3  feet  6  inches ;  height  at 
shoulder  about  1  foot  10  inches.  Colour  whitish-gray,  with  an 
inclination  to  ashy  or  brownish-gray,  no  yellow  or  red  tint.  Stripes 
and  spots  dark,  oblong,  irregular,  and  broad  on  the  shoulders,  inter- 
rupted and  angular  on  the  sides,  posterior  edges  of  the  broad  spots 
and  stripes  marked  by  a  line  of  deep  velvet  black ;  limbs  stout,  feet 
and  toes  robust;  tail  very  long,  large,  and  lanugiuous. 

It  inhabits  Sumatra.  M.  Temminck  thinks  it  is  also  found  on  the 
continent  of  India,  having  received  mantles  belonging  to  the  Diakkers 
made  of  the  skin  of  this  species. 

The  specimen  brought  to  England  alive  by  Sir  Thomas  Stamford 
Raffles  was  taken  when  very  young  in  the  forests  of  Bencoolen,  and 
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died  during  the  process  of  dentition  soon  after  its  arrival.  Dr. 
Horsfield  gives  the  following  dimensions  :  sex,  female  : — 

Ft.  In. 

Length  of  the  body  and  head,  from  the  extremity  of 

the  nose  to  the  root  of  the  tail       .       .       .  .30 

Length  of  the  tail  2  8 

Height  at  the  shoulders  14 

Height  at  the  rump  13 

Circumference  of  the  abdomen  2  0 

Circumference  of  the  neck     .       .       .       .  ..12 

Sir  Stamford  Raffles  gives  the  following  account  of  the  manners 
of  the  species  from  personal  observation  made  on  two  individuals  : — 
"  Both  specimens,  while  in  a  state  of  confinement,  were  remarkable 
for  good  temper  and  playfulness ;  no  domestic  kitten  could  be  more 
so ;  they  were  always  courting  intercourse  with  persons  passing  by, 
and  in  the  expression  of  their  countenance,  which  was  always  open 
and  smiling,  showed  the  greatest  delight  when  noticed,  throwing 
themselves  on  their  backs,  and  delighting  in  being  tickled  and  rubbed. 
On  board  the  ship  there  was  a  small  Musi  Dog,  who  used  to  play 
round  the  cage  and  with  the  animal,  and  it  was  amusing  to  observe 
the  playfulness  and  tenderness  with  which  the  latter  came  in  contact 
with  his  inferior-sized  companion.  When  fed  with  a  fowl  that  died, 
he  seized  the  prey,  and  after  sucking  the  blood  and  tearing  it  a  little, 
he  amused  himself  for  hours  in  throwing  it  about  and  jumping  after 
it  in  the  manner  that  a  cat  plays  with  a  mouse  before  it  is  quite 
dead.  He  never  seemed  to  look  on  man  or  children  as  prey,  but  as 
companions;  and  the  natives  assert  that  when  wild,  they  live 
principally  on  poultry,  birds,  and  the  smaller  kinds  of  deer.  They 
are  not  found  in  numbers,  and  may  be  considered  rather  a  rare 
animal,  even  in  the  southern  part  of  Sumatra.  Both  specimens 
were  procured  from  the  interior  of  Bencoolen,  on  the  banks  of  the 
Bencoolen  River.  They  are  generally  found  in  the  vicinity  of 
villages,  and  are  not  dreaded  by  the  natives,  except  as  far  as  they 
may  destroy  the  poultry.  The  natives  assert  that  they  sleep  and 
often  lay  wait  for  their  prey  on  trees ;  and  from  this  circumstance 
they  derive  the  name  of  Dahan,  which  signifies  the  fork  formed  by 
the  branch  of  a  tree,  across  which  they  are  said  to  rest  and  occasionally 
stretch  themselves.  Both  specimens  constantly  amused  themselves 
in  frequently  jumping  and  clinging  to  the  top  of  their  cage,  and 
throwing  a  somerset,  or  twisting  themselves  round  in  the  manner  of 
a  squirrel  when  confined,  the  tail  being  extended  and  showing  to 
great  advantage  when  so  expanded."    ('Zool.  Journ.,'  vol.  i.) 


Eimau-Dahan  (Felis  macrocelis). 


Dr.  Horsfield,  in  the  work  above  quoted,  confirms  the  account  of  i 
Sir  Stamford  from  his  own  observation  on  the  individual  that  was 
lodged  on  its  arrival  in  Exeter  'Change.  The  Doctor,  who  does  not 
appear  to  acquiesce  in  the  identity  of  F.  nebulosa  with  the  Rimau-  [ 
Dahan,  gives  in  the  same  paper  a  most  elaborate  and  accurate 
description  of  the  latter,  to  which  we  must  refer  our  readers.  He 
also  gives  a  figure  (pi.  xxi.)  from  a  drawing  made  by  the  late  William 
Daniell,  Esq.,  R.A.,  a  few  days  after  the  animal  had  been  placed  in 
Exeter  'Change. 

We  now  come  to  a  very  interesting  form,  one  of  those  gradations 
by  which  Nature  appears  to  pass  from  one  type  to  another.  The  Felis 
jubata  of  Schreber,  Chetah,  Cheetah,  or  Hunting  Leopard,  exhibits 
both  in  its  external  form  and  habits  such  a  mixture  of  the  Feline 
and  Canine  tribes  as  to  justify  apparently  the  appropriate  name  J 
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Cynailurus,  employed  by  M.  Wagler  to  designate  it  as  a  genus.  Thu», 
as  Mr.  Bennett  observes  ('  Tower  Menagerie'),  the  Hunting  Leopard, 
uniting  to  the  system  of  dentition,  the  general  habit,  and  many  of  the 
most  striking  peculiarities  of  the  cats,  some  of  the  distinguishing 
features,  and  much  of  the  intelligence,  the  teachableness,  and  the 
fidelity  of  the  dog,  becomes  a  sort  of  connecting  link  between  two 
groups  of  animals  otherwise  completely  separated,  and  exhibiting 
scarcely  any  other  character  in  common  than  the  carnivorous  propen- 
sities by  which  both  are  in  a  greater  or  less  degree  actuated  and 
inspired.  "  Intermediate,"  continues  Mr.  Bennett,  "in  size  and  shape 
between  the  leopard  and  the  hound,  he  is  slenderer  in  his  body,  more 
elevated  on  his  legs,  and  less  flattened  on  the  fore  part  of  his  head 
than  the  former,  while  he  is  deficient  in  the  peculiarly  graceful  and 
lengthened  form,  both  of  head  and  body,  which  characterises  the 
latter.  His  tail  is  entirely  that  of  a  cat ;  and  his  limbs,  although 
more  elongated  than  in  any  other  species  of  that  group,  seem  to  be 
better  fitted  for  strong  muscular  exertion  than  for  active  and  long- 
continued  speed."  From  these  and  other  indications  Mr.  Bennett  is 
of  opinion  that  the  animal  approaches  much  more  nearly  to  the  cats 
than  the  dogs,  and  continues  it  among  the  former.  The  anatomy  of 
the  Cheetah,  as  subsequently  demonstrated  by  Professor  Owen  at  a 
meeting  of  the  Zoological  Society  of  London,  shows  indeed  that,  in 
internal  structure,  this  leopard  is  undoubtedly  feline  :  of  its  habits 
we  shall  hereafter  have  occasion  to  speak.  In  the  paper  last  above 
alluded  to,  '  On  the  Anatomy  of  the  Cheetah,  Felis  jubata,  Schreb.,' 
Professor  Owen  commenced  by  remarking  on  Felis  as  a  truly  natural 
genus,  and  by  observing  that  the  anatomical  structure  of  the  animals 
composing  it  offers  even  fewer  differences  than  their  outward  forms. 
The  principal  deviation  from  the  common  type  was  stated  to  be  that 
which  obtains  in  the  organs  of  voice  of  the  Lion  (and,  as  Mr.  Martin 
has  observed,  in  those  of  the  Jaguar  also),  where  the  larynx  is  situated 
at  a  considerable  distance  from  the  posterior  margin  of  the  bony 
palate,  the  soft  palate  and  the  tongue  being  proportionally  increased 
in  length,  thus  forming  a  gradually  expanded  passage,  which  leads 
from  the  glottis,  where  the  air  is  rendered  so  sonorous,  to  the  mouth. 
This  structure,  Professor  Owen  remarks,  may  contribute  in  the  Lion 
to  produce  the  peculiar  roar  of  that  animal. 


Cheetah  (Felis  jubata ;  Cynailurus  jubatus,  Wagl.). 


In  the  Cats  generally,  it  was  stated,  the  connection  of  the  os  hyoidea 
to  the  cranium  is  not  by  a  long  elastic  ligament,  as  in  the  Lion,  but 
by  an  uninterrupted  series  of  bones.  This  latter  structure  exists  m 
the  Cheetah.  The  Cheetah  has  also  the  circular  pupil  of  the  Lion, 
Tiger,  Leopard,  and  Jaguar,  and  is  perhaps  the  most  diurnal  of  the 
genus.  In  the  form  of  the  oesophagus,  and  in  the  transverse  ruga;  of 
its  lower  half,  the  Cheetah  was  stated  to  agree  with  the  Lion  ;  and, 
as  in  it  and  in  the  other  species  of  Felis,  the  oesophagus  was  not 
prolonged  into  the  abdomen,  but  terminated  immediately  after  passing 
I  through  the  diaphragm  in  the  stomach.  This  organ,  according  to 
!  Professor  Owen,  has  in  the  Cheetah  all  the  peculiarities  which  are 
j  found  in  the  genus  Felis.  The  intestines  also  agree  in  character  with 
those  of  that  group  ;  and  the  caecum,  as  usual  in  it,  is  simple,  haying 
none  of  the  convolution  which  is  found  in  the  Dog.  The  liver, 
pancreas,  and  spleen  resembled  those  of  the  Cats  generally ;  as  did 
1  also  the  kidneys  in  the  arborescent  form  of  their  superficial  veins— a 
I  form  however  equally  common,  Professor  Owen  remarks,  to  the  Viver- 
rides  and  the  Felidce,  which  also  agree  in  having  spicule  on  the  tongue. 
The  viscera  of  the  thorax  in  the  Cheetah  agreed  with  those  of  the 
Cats.  The  lytta,  or  rudiment  of  the  lingual  bone,  so  conspicuous  in 
the  Dog,  is  reduced  in  it,  as  in  the  other  feline  animals,  to  a  small 
I  vestige.  There  was  no  bone  of  the  penis,  and  the  glans  had  retroverted 
I  papilla;.    The  elastic  ligaments  of  the  ungual  phalanges  existed  in 
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the  same  number  and  position  as  those  of  the  Lion ;  they  were  however 
longer  and  more  slender,  their  length  alone  occasioning  the  incomplete 
retraction  of  the  claws  as  compared  with  the  rest  of  the  Felidce. 
Professor  Owen  concluded  by  observing  that  in  the  circulating, 
respiratory,  digestive,  and  generative  systems,  the  Cheetah  conformed 
to  the  typical  structure  of  the  genus  Felts.    ('  Zool.  Proc.,'  1833.) 

Mr.  Bennett  gives  the  following  description  of  the  Cheetah  : — 
Ground-colour  bright  yellowish  fawn  above ;  nearly  pure  white 
beneath  ;  covered  above  and  on  the  side3  by  innumerable  closely 
approximating  spots,  from  half  an  inch  to  an  inch  in  diameter,  which 
are  intensely  black,  and  do  not,  as  in  the  leopard  and  others  of  the 
spotted  cats,  form  roses  with  a  lighter  centre,  but  are  full  and  com- 
plete. These  spots,  which  are  wanting  on^he  chest  and  under  part 
of  the  body,  are  larger  on  the  back  than  on  the  head,  sides,  and 
limbs,  where  they  are  more  closely  set :  they  are  also  spread  along 
the  tail,  forming  on  the  greater  part  of  its  extent  interrupted  rings, 
which  however  become  continuous  as  they  approach  its  extremity, 
the  three  or  four  last  rings  surrounding  it  completely.  The  tip  of 
the  tail  is  white,  as  is  also  the  whole  of  its  under  surface,  with  the 
exception  of  the  rings  just  mentioned ;  it  is  equally  covered  with  long 
hair  throughout  its  entire  length,  which  is  more  than  half  that  of  the 
body.  The  outside  of  the  ears,  which  are  short  and  rounded,  is 
marked  by  a  broad  black  spot  at  the  base,  the  tip,  as  also  the  inside, 
being  whitish.  The  upper  part  of  the  head  is  of  a  deeper  tinge ; 
and  there  is  a  strongly  marked  flexuous  black  line,  of  about  half  an 
inch  in  breadth,  extending  from  the  inner  angle  of  the  eye  to  the 
angle  of  the  mouth.  The  extremity  of  the  nose  is  black,  like  that 
of  a  dog.  The  mane  not  very  remarkable ;  consisting  of  a  series  of 
longer,  crisper,  and  more  upright  hairs  which  extend  along  the  back 
of  the  neck  and  the  anterior  portion  of  the  spine.  Fur  with  little 
of  the  sleekness  which  characterises  that  of  the  cats,  but  exhibiting 
on  the  contrary  a  peculiar  crispness  not  to  be  found  in  any  other  of 
the  tribe.    ('  Tower  Menagerie.') 

According  to  Mr.  Bennett  the  Cheetah  is  found  in  Asia  and  Africa. 
He  says,  "  Chardin,  Bernier,  Tavernier,  and  others  of  the  older 
travellers,  had  related  that  in  several  parts  of  Asia  it  was  customary 
to  make  use  of  a  large  spotted  cat  in  the  pursuit  of  game,  and  that 
this  animal  was  called  Youze  in  Persia  and  Chetah  in  India ;  but  the 
statements  of  these  writers  were  so  imperfect,  and  the  descriptions 
given  by  them  so  incomplete,  that  it  was  next  to  impossible  to  recog- 
nise the  particular  species  intended.  Wo  now  however  know  with 
certainty  that  the  animal  thus  employed  is  the  Felis  jubata  of  natural- 
ists, which  inhabits  the  greater  part  both  of  Asia  and  Africa.  It  is 
common  in  India  and  Sumatra,  as  well  as  in  Persia,  and  is  well  known 
both  in  Senegal  and  at  the  Cape  of  Good  Hope  ;  but  the  ingenuity  of 
the  savage  natives  of  the  latter  countries  has  not,  so  far  as  we  knew, 
been  exerted  in  rendering  its  services  available  in  the  chase  in  the 
manner  so  successfully  practised  by  the  more  refined  and  civilised 
inhabitants  of  Persia  and  Hindustan." 

Mr.  Swainson  states  ('Classification  of  Quadrupeds,'  1835)  that  the 
Hunting  Leopards  appear  to  be  of  two  species — one  inhabiting  Africa, 
the  other  India ;  and  that  it  deserves  attention  that  one  of  these 
possesses  a  sort  of  mane,  of  which  the  other  is  said  to  be  destitute. 
The  mane  however,  in  specimens  from  both  localities,  seems  to  be 
much  the  same.  The  animal  figured  by  Pennant  as  the  Hunting 
Leopard  was  brought  from  India  by  Lord  Pigot.  Three  others, 
captured  at  Seringapatam  among  the  effects  of  Tippoo,  were  presented 
by  Lord  Harris  to  George  III.,  who  placed  them  in  the  Tower.  The 
couple  from  which  Mr.  Bennett  made  his  accurate  description  came 
from  Senegal.  The  Cheetah  was  indeed,  as  the  last-mentioned  zoolo- 
gist remarks,  very  imperfectly  known  in  Europe  till  of  late  years. 
Linnteus  does  not  appear  to  have  been  acquainted  with  it,  and 
Buffon's  Guepard  was  described  from  the  skin  only.  Guepard  is  the 
name  by  which  the  skin  of  the  animal  was  known  commercially  in 
'reference  to  the  Senegal  market ;  and  Mr.  Bennett  is  of  opinion  that 
Uuffon  described  it  without  suspecting  its  identity  with  the  Asiatic 
animal,  "  the  trained  habits  of  which,  misled  probably  by  the  autho- 
rity of  Tavernier,  he  erroneously  attributed  to  his  imaginary  Ounce. 
(Subsequent  French  zoologists  had  rectified  this  error,  and  it  was 
(generally  believed  that  the  tamed  leopard  of  Bernier,  the  Youze,  the 
Guepard,  and  Tavernier' s  Ounce,  were  one  and  the  same  animal ;  but 
tit  was  not  until  a  year  or  two  ago  " — Mr.  Bennett  wrote  the  passage 
quoted  in  1829 — "that  the  possession  of  a  living  specimen,  brought 
from  Senegal,  in  the  menagerie  of  the  Jardin  du  Roi,  enabled  M.  F. 
Cuvier  to  ascertain  its  characters  with  precision.  The  comparison  of 
this  African  specimen  with  the  skins  sent  from  India,  and  with  the 
motes  and  drawings  made  in  that  country  by  M.  Duvaucel,  at  once 
puts  an  end  to  all  doubts  of  the  identity  of  the  two  animals." 

In  1831  Colonel  Sykes  observed  that  Felis  jubata,  Linn.,  and  Felis 
venation,  H.  Smith  (Cheeta  of  the  Mahrattas),  appear  to  be  identical, 
the  specific  differences  deduced  from  the  hair  originating  in  domesti- 
cation. A  skin  of  the  wild  animal,  according  to  the  colonel,  has  a 
rough  coat  in  which  the  mane  is  marked,  while  domesticated  animals 
from  the  same  part  of  the  country  are  destitute  of  mane,  and  have  a 
smooth  coat.    ('  Zool.  Proc.') 

In  the  East,  where  these  beautiful  animals  are  employed  in  the 
chase,  they  are  carried  to  the  field  in  low  cars  whereon  they  are 
chained.    Each  leopard  is  hooded.    When  the  hunters  come  within 


view  of  a  herd  of  antelopes  the  leopard  is  unchained,  his  hood  is 
removed,  and  the  game  is  pointed  out  to  him  ;  for  he  is  directed  in 
the  pursuit  by  his  sight.  Then  he  steals  along  cautiously  and  crouch- 
ingly,  taking  advantage  of  every  means  of  masking  his  attack,  till  he 
has  approached  the  herd  unseen,  within  killing  distance,  when  he 
suddenly  launches  himself  upon  his  quarry  with  five  or  six  vigorous 
and  rapid  bounds,  strangles  it  instantaneously,  and  drinks  its  blood. 
The  huntsman  now  approaches  the  leopard,  caresses  him,  wins  him 
from  his  prey  by  placing  the  blood  which  he  collects  in  a  wooden  ladle 
under  the  nose  of  the  animal,  or  by  throwing  to  him  pieces  of  meat ; 
and  whilst  he  is  thus  kept  quiet  hoods  him,  leads  him  back  to  his  car, 
and  there  chains  him.  If  the  leopard  fails  in  consequence  of  the  herd 
having  taken  timely  alarm  he  attempts  no  pursuit,  but  returns  to  his 
car  with  a  dejected  and  mortified  air. 

The  skin  is  an  article  of  some  importance  in  the  trade  of  Senegal, 
but  appears  to  be  neglected  at  the  Cape  of  Good  Hope,  where  the 
animal  is  called  Luipard  by  the  Dutch  colonists ;  indeed  it  seems  to 
be  of  rare  occurrence  there,  for  Professor  Lichtenstein  notices  one  of 
the  skins  as  being  worn  by  a  Kaffir  chief  as  a  badge  of  distinction. 

Of  the  habits  of  the  Hunting  Leopard,  in  a  state  of  nature,  not  much 
is  known  ;  but  it  may  be  surmised  that  it  captures  its  prey  much  in 
the  same  way  as  it  does  when  employed  in  the  chase.  Mr.  Bennett 
gives  a  very  pretty  picture  of  the  manners  of  the  two  that  furnished 
his  description,  and  as  it  would  be  spoiled  by  abridgment  we  here 
insert  it : — "  They  are  truly,"  writes  Mr.  Bennett,  "  an  elegant  and 
graceful  pair,  having,  when  led  out  into  the  courtyard  in  their  couples, 
very  much  of  the  air  and  manners  of  a  brace  of  grayhounds.  When 
noticed  or  fondled  they  purr  like  a  cat,  and  this  is  their  usual  mode  of 
expressing  pleasure.  If,  on  the  other  hand,  they  are  uneasy,  whether 
that  uneasiness  arises  from  cold,  from  a  craving  after  food,  from  a 
jealous  apprehension  of  being  neglected,  or  from  any  other  cause, 
their  note  consists  of  a  short  uniform  and  repeated  mew.  They  are 
extremely  fond  of  play,  aud  their  manner  of  playing  very  much 
resembles  that  of  a  cat ;  with  this  difference  however,  that  it  never, 
as  in  the  latter  animal,  degenerates  into  malicious  cunning  or  wanton 
mischief.  Their  character  indeed  seems  to  be  entirely  free  from  that 
sly  and  suspicious  feeling  of  mistrust  which  is  so  strikingly  visible  in 
the  manners  and  actions  of  all  the  cats,  and  which  renders  them,  so 
little  susceptible  of  real  or  lasting  attachment.  The  Cheetahs,  on  the 
contrary,  speedily  become  fond  of  those  who  are  kind  to  them,  and 
exhibit  their  fondness  in  an  open,  frank,  confiding  manner.  There 
can,  in  fact,  be  little  doubt  that  they  might  with  the  greatest  facility 
be  reduced  to  a  state  of  perfect  domestication,  and  rendered  nearly 
as  familiar  and  faithful  as  the  dog  himself."  ('  Tower  Menagerie,' 
London,  8vo.,  1829.) 

Most  of  the  Hunting  Leopards  brought  to  England  died  in  no 
long  time  after  their  arrival,  and  the  French  seem  to  have  had  no 
better  success.  The  Zoological  Society  of  London  succeeded  in 
keeping  their  specimens  very  well :  the  principal  food  given  was  lean 
mutton. 

Felis  Onpa  (Linnaeus),  the  Jaguar,  or  American  Panther,  is  the  form 
of  the  Leopard  found  in  the  New  World.  It  is  the  Onza  of  Marcgrave 
and  the  Panther  or  Great  Panther  of  the  furriers. 

In  form  the  Jaguar  is  robust,  far  stouter  than  the  Leopard,  and  is 
very  strongly,  not  to  say  clumsily,  built.  The  body  is  thicker,  the 
limbs  shorter  and  fuller,  and  the  tail  scarcely  reaches  the  ground 
when  the  animal  is  well  up  on  its  feet.  The  head  is  larger  and  rather 
shorter  than  that  of  the  Leopard,  and  the  profile  of  the  forehead  more 
prominent.  When  full  grown  the  animal  is  Baid  to  measure  from  4 
to  5  feet  from  the  nose  to  the  root  of  the  tail.  "  These  differences  of 
form,"  says  Mr.  Bennett  ('  Gardens  and  Menagerie  of  the  Zoological 
Society '),  "  are  accompanied  by  differences  in  colour  and  markings 
equally  decisive.  The  general  appearance  is  at  the  first  glance  the 
same  in  both ;  but  the  open  roses  of  the  Leopard  are  scarcely  more 
than  half  the  size  of  those  of  the  Jaguar,  and  they  all  inclose  a  space 
of  one  uniform  colour,  in  which,  unless  in  some  rare  and  accidental 
instances,  no  central  spots  exist ;  while  in  the  latter  animal  most  of 
those  which  are  arranged  along  the  upper  surface,  near  the  middle 
line  of  the  back,  are  distinguished  by  one  or  two  small  black  spots 
inclosed  within  their  circuit.  The  middle  line  itself  is  occupied  in 
the  Leopard  by  open  roses  intermixed  with  a  few  black  spots  of  small 
size  and  roundish  form  ;  that  of  the  Jaguar,  on  the  contrary,  is  marked 
by  one  or  two  regular  longitudinal  lines  of  broad,  elongated,  deep 
black  patches,  sometimes  extending  several  inches  in  length,  and 
occasionally  forming  an  almost  continuous  band  from  between  the 
shoulders  to  the  tail.  The  black  rings  towards  the  tip  of  the  latter 
are  also  more  completely  circular  than  in  the  Leopard." 

But  the  skin  of  the  Jaguar  is  subject  to  much  variation,  and  Sir 
William  Jardine  ('  Naturalists'  Library,'  '  Mammalia,'  vol  ii.)  gives 
three  figures  from  different  sources  illustrating  strongly  marked 
differences  in  the  spots. 

It  is  a  native  of  South  America— Paraguay  and  the  Brazils  princi- 
pally— but  it  is  said  to  have  been  found  from  the  southern  extremity 
to  the  Isthmus  of  Darien. 

Mr.  Martin,  in  his  anatomical  description  of  a  Jaguar  that  died  in 
the  Gardens  at  the  Regent's  Park  ('Zool.  Proc.,'  1832),  notices  the 
immense  volume  of  the  chest  as  contrasted  with  that  of  the  abdominal 
cavity,  a  circumstance  which  might,  he  thinks,  be  considered  as 
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furnishing  an  index  to  the  habits  and  vital  energy  of  this  tribe  of 
active  and  ferocious  quadrupeds.  That  the  Jaguar  is  an  animal  of 
great  power  and  frequently  of  a  daring  disposition  there  can  be  no 
doubt ;  but  the  balance  of  the  evidence  is  against  its  equalling,  if  not 
exceeding,  the  royal  tiger  of  the  east  in  ferocity.  Of  its  power 
D'Azara  gives  the  following  anecdote.  A  Jaguar  had  struck  down  a 
horse;  and  D'Azara  gave  instructions  that  the  latter  should  be  drawn 
within  musket-shot  of  a  tree  wherein  he  intended  to  pass  the  night, 
in  expectation  that  the  Jaguar  would  return  for  his  prey.  While 
D'Azara  was  gone  to  prepare  himself,  the  Jaguar  returned  from  the 
opposite  side  of  a  river  broad  and  deep,  seized  the  horse  in  its  mouth, 
drew  it  to  the  water  some  60  paces,  swam  across  the  river  with  it, 
landed  it,  and  drew  it  into  a  wood  hard  by.  All  this  was  witnessed  by 
the  person  whom  D'Azara  had  placed  in  concealment  to  watch  till 
his  return. 


Jaguar  (Fclis  Onfa). 

The  Jaguar  is  a  most  expert  climber.  Sonnini  saw  the  scratches 
left  by  the  claws  of  one  on  the  smooth  bark  of  a  tree  some  40  feet 
high  without  branches.  He  traced  the  marks  of  several  slips  made 
by  the  climber,  but  the  animal  had  at  last  reached  the  top.  Humboldt 
heard  the  Jaguar's  yell  from  the  tops  of  the  trees  followed  by  the 
sharp  shrill  long  whistle  of  the  terrified  monkeys,  as  they  seemed  to 
flee.  None  of  the  living  quadrumanes  or  quadrupeds  seem  to  come 
amiss  to  it,  and  birds  and  fish,  which  last  it  is  said  to  take  in  shallows, 
are  sacrificed  to  its  voracious  appetite.  The  Jaguars  will  openly  seize 
cattle,  horses,  and  sheep  from  the  enclosures  ;  and  the  havoc  made 
by  them  is  great,  as  will  be  easily  imagined  when  we  learn  from 
Humboldt  that  their  numbers  are  such  that  4000  were  killed  annually 
in  the  Spanish  colonies,  and  2000  were  exported  every  year  from  Buenos 
Ayres  only.  Nor  are  the  reptiles  free  from  its  attacks.  The  shells 
of  turtles  were  pointed  out  to  Humboldt  as  having  been  emptied  of 
their  contents  by  the  Jaguar,  which,  it  seems,  watches  them  as  they 
come  to  the  sandy  beeches  to  lay  their  eggs,  rushes  on  them,  and 
turns  them  on  their  backs.  He  then  insinuates  his  paw  between  the 
shells,  and  scoops  out  the  contents  as  clean  as  if  a  surgeon's  knife 
had  been  employed.  As  the  beast  turns  many  more  than  he  can 
devour  at  one  meal,  the  Indians  often  profit  by  his  dextrous 
cunning.  He  will,  it  is  stated,  pursue  this  persecuted  race  into 
the  water  where  it  is  not  very  deep,  and  will  dig  up  and  devour 
the  eggs. 

With  all  this  the  Jaguar  does  not  seem  to  be  very  dangerous  to 
man,  when  boldly  confronted,  though  D'Azara  records  frequent 
instances  of  his  attacking  the  lord  of  the  creation.  The  Jaguar  will 
indeed  often  follow  travellers,  according  to  Sonnini  and  Humboldt, 
but  the  latter  celebrated  naturalist  and  observer  only  heard  of  one 
instance  where  a  Llanero  was  found  torn  in  his  hammock,  and  that 
happened  opposite  the  Island  of  Achaguas.  He  relates,  on  the  other 
hand,  a  story  of  two  Indian  children,  a  girl  and  a  boy,  the  one  about 
seven,  and  the  other  nine  years  old,  who  were  at  play  on  the  out- 
skirts of  a  village,  about  two  o'clock  in  the  afternoon,  when  a  large 
Jaguar  came  out  of  the  woods  bounding  towards  them  playfully,  his 
head  down  and  his  back  arched,  like  a  cat.  He  approached  the  boy, 
who  was  not  sensible  of  his  danger,  and  began  to  play  with  him,  till 
at  last  the  Jaguar  struck  him  so  hard  on  the  head  with  his  paw  as  to 
draw  blood,  whereupon  the  little  girl  struck  him  smartly  with  a 
small  switch,  and  he  was  bounding  back  not  at  all  irritated,  when  the 
Indians,  alarmed  by  the  cries  of  the  girl,  came  up. 

When  Mr.  Waterton  ('  Wanderings ')  was  encamped  on  the  banks 
of  the  Essequibo,  he  was  visited  by  one  of  these  prowlers.    "  When- 
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ever  the  fire  got  low  the  Jaguar  came  a  little  nearer ;  and  when  the 
Indian  renewed  it,  he  retired  abruptly ;  sometimes  he  would  come 
within  twenty  yards,  and  then  we  had  a  view  of  him,  sitting  on  his  hind 
legs  like  a  dog ;  sometimes  he  moved  slowly  to  and  fro ;  and  at  other 
times  we  could  hear  him  mend  his  pace,  as  if  impatient.  At  last  the 
Indian,  not  relishing  the  idea  of  having  such  company,  set  up  a  most 
tremendous  yell.  The  Jaguar  bounded  off  like  a  race-horse,  and 
returned  no  more.  It  appeared  by  the  print  of  his  feet  next  morning, 
that  he  was  a  full  grown  one." 

The  Jaguar  is  said  to  make  its  attacks  on  quadrupeds  by  springing 
upon  the  neck  of  his  prey ;  then  placing  one  of  his  paws  upon  the 
back  of  its  head,  while  he  turns  round  the  muzzle  with  the  other, 
he  dislocates  the  neck  and  deprives  it  of  life. 

He,  in  his  turn,  falls  a  victim  to  man.  The  Spaniards  and  Indians 
hunt  him  in  various  ways.  Sometimes  he  is  driven  by  dogs  '  to  tree,' 
in  which  case  he  is  despatched  with  the  musket  or  lance ;  sometimes 
the  pack  force  him  among  the  bushes,  and  then  is  exhibited,  some- 
times a  daring  feat.  A  single  Indian,  with  his  left  arm  enveloped  in 
a  sheep-skin,  and  with  a  5-feet  lance  in  his  right,  goes  boldly  in  to 
him.  The  hunter  parries  the  onset  of  the  furious  beast  with  his 
shielded  arm,  and  at  the  same  time  deals  him  such  a  thrust  with  his 
lance  as  seldom  requires  repetition.  The  lasso  is  also  used  with  the 
best  effect  upon  the  plains.  » 

There  is  a  black  variety  of  the  Jaguar,  Le  Jaguar  Noir  of  the 
French,  Felis  nigra  of  Erxleben,  and  probably  the  Jaguarete  of 
Marcgrave. 

This  seems  to  have  been  the  animal  noticed  by  Lieutenant  Maw,  R.N., 
('  Journal  of  a  Passage  from  the  Pacific  to  the  Atlantic,'  8vo.,  London, 
1829),  at  Para,  a3  a  '  black  onea,  or  tiger.'  It  had  been  procured  up 
the  rivers  by  Mr.  Campbell,  and,  when  Mr.  Maw  saw  it,  was  a 
formidable  animal.  "  I  am  not  sure,"  says  that  gentleman,  "  that  it 
had  the  length  of  limb  of  a  Bengal  Tiger,  but  it  was  thicker,  and, 
I  think,  it  would  have  weighed  more.  When  lying  down,  there 
appeared  to  be  scarcely  any  leg,  but  its  thigh  was  like  an  immense 
ham."  Lieutenant  Maw  relates  some  amusing  anecdotes  about  this 
animal,  for  which  we  refer  the  reader  to  his  interesting  book. 

IV.  The  Lynxes. 

The  name  of  Lynxes  is  applied  by  zoologists  to  a  subdivision  of 
the  great  genus  Fdis,  or  Cats,  well  marked  externally,  and  elevated 
by  Dr.  Gray  to  the  rank  of  a  genus,  under  the  appellation  of  Lyncus. 

There  does  not  appear  to  be  any  considerable  difference  between 
the  organisation  of  the  Lynxes  and  that  of  the  other  Cats  ;  but  it  is 
extremely  probable  that  there  is  some  modification  about  the  bones 
of  the  tongue,  and  the  organ  of  the  voice  generally,  to  produce  the 
peculiarly  powerful  noise  analogous  to  what  is  called  '  spitting '  and 
'  swearing '  in  the  domestic  cat. 

Linnaeus,  in  his  last  edition  of  the  '  Systema  Naturae,'  records  but 
one  species,  F.  Lynx,  to  which  he  assigns  the  woods  and  deserts  of 
Europe  and  Canada  as  localities.  This  was  probably  the  European 
Lynx,  and  the  descriptions  may  have  been  founded  on  Lynxes  from 
Canada  as  well  as  Europe. 

Gmelin,  in  his  edition,  adds  three  other  species,  F.  Ckaus,  F.  Caracal, 
and  F.,  rufa ;  and  gives  two  varieties  of  F.  Lynx,  with  Europe, 
America,  Northern  Asia,  and  even  Japan,  as  the  habitations. 

Pennant  notices  seven  species  of  Lynxes — the  Mountain  Lynx, 
Cat-a-Mountain  of  Ray  (North  America),  the  Serval,  the  Lynx,  the 
Bay  Lynx,  the  Caspian  Lynx,  the  Persian  Lynx,  and  the  Libyan 
Lynx.  He  states  that  the  third  inhabits  the  vast  forests  of  the  north 
of  Europe,  Asia,  and  America;  "not  India,  though  poets  have 
harnessed  them  to  the  chariot  of  Bacchus,  in  his  conquest  of  that 
country."  The  fourth,  he  says,  is  an  inhabitant  of  the  inner  parts 
of  the  province  (now  the  state)  of  New  York.  To  the  fifth  he 
assigns  the  "  reeds  and  woods  in  the  marshy  parts  that  border  on  the 
western  sides  of  the  Caspian  Sea,  particularly  about  the  Castle  Kislar, 
on  the  river  Terek,"  and  the  Persian  provinces  of  Ghilan  and 
Mazanderan ;  adding  that  it  is  frequent  about  the  mouth  of  the  Kur, 
the  ancient  Cyrus.  Persia,  India,  and  Barbary  are  the  countries 
which  he  states  to  be  the  localities  of  the  sixth;  and  Libya  and 
Barbary  are  mentioned  by  him  as  the  countries  of  the  seventh.  It 
is  doubtful  what  animals  Pennant  meant  to  designate  under  some  of 
these  names.    The  Serval  is  not  considered  to  be  a  Lynx. 

Cuvier  observes  that  there  are  known  in  commerce,  under  the 
name  of  Loups  Cerviers  {Lupus  cervarius),  four  or  five  sorts  of 
Lynxes,  which  had  long  been  confounded  by  naturalists,  and  whose 
specific  limits  were  not  perhaps  well  fixed  when  he  wrote.  We  shall 
proceed  to  notice  the  arrangement  of  M.  Temminck,  and  then  return 
to  observe  what  part  of  it  is  adopted  by  Cuvier. 

M.  Temminck  gives  the  following  as  species  : — 

1.  F.  cervaria ;  described  as  nearly  equalling  a  wolf  in  size,  and 
possibly  the  Kattlo  of  Linnaeus  and  the  Swedes;  but  it  has  been 
remarked  that  no  skins  of  it  are  contained  in  the  cargoes  that  arrive 
from  the  Baltic.  In  commerce  the  skins  of  F.  cervaria  are  said  to 
be  only  obtained  from  the  markets  of  Moscow,  to  which  they  are 
brought  from  the  provinces  of  Asia.  It  is  considered  as  probable 
that  this  species  may  have  been  confounded,  under  the  name  of  the 
Canadian  Lynx,  with — 

2.  F.  borealis,  which  is  intermediate  in  size  between  the  fox  and 
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the  wolf.  This  comprehends  the  Canadian  but  not  the  Mississippi 
Lynx  of  Cuvier,  and  is  said  to  inhabit  the  north  of  both  the  old  and 
the  new  continents  :  its  fur,  less  valuable  than  that  of  F.  cervaria, 
is  stated  to  be  received  equally  from  Sweden  and  from  Hudson's 
Bay. 

3.  F.  Lynx  (true  Lynx),  different  from,  but  nearly  allied  to  F. 
cervaria,  F.  borealis,  F.  rufa,  and — 

4.  F.  pardina.  Size  of  a  badger,  but  the  legs  longer,  resembling 
F.  rufa  in  form  and  size ;  tail  short,  but  longer  in  proportion  than 
that  of  F.  Lynx.'  F.  pardina  is  the  Loup-Cervier  of  Perrault,  and  is 
found  only  in  the  south  of  Europe,  the  centre  being  the  locality  of 
the  true  Lynx.  On  this  species  Colonel  Sykes  makes  the  following 
statement: — "Although  Temminck,  in  his  'Monographie  de  Mam- 
malogie,'  p.  116,  in  a  note,  say3  the  skins  of  this  European  Felis  is 
well-known  amongst  the  furriers  as  the  Lynx  of  Portugal,  I  have 
nowhere  been  able  to  meet  with  a  speoimen  in  London ;  and  as 
amongst  my  friends  scarcely  any  one  appeared  to  be  aware  of  the 
existence  of  a  Spanish  Lynx,  I  thought  it  might  be  acceptable  to  the 
members  to  exhibit  specimens  in  a  state  of  maturity  and  nonage. 
In  Andalusia,  whence  the  specimens  come,  it  is  called  Gato  Clavo 
(clavo  meaning  the  pupil  of  the  eye),  illustrative  of  the  spotted 
character  of  the  skin.  Some  peasants  in  Andalusia  make  short 
jackets  of  the  skins.  The  animal  inhabits  the  Sierra  Morena.  I 
bought  both  skins  at  Seville  for  thirty  reales,  about  6s.  3d.  Neither 
the  British  Museum  nor  the  Zoological  Society  has  specimens. 

"  Temminck  describes  the  Pardina  as  '  Toutes  les  parties  du  corps 
lustre,  a  peu  pres  de  la  meme  teinte  que  dans  le  caracal.'  This  is 
certainly  not  the  description  of  my  animal,  the  colour  of  the  adult 
being  reddish-gray,  and  that  of  the  non-adult  light  fawn  ;  never- 
theless there  are  so  many  other  points  common  to  both,  that  it  would 
be  unadvisable  to  consider  them  distinct."    ('  Zool.  Proc.,'  1838.) 

5.  F.  Caracal,  Nubian  Caracal,  and  Cat  of  the  Desert  of  Bruce; 
Persian  Cat  (Lynx)  of  Pennant. 

6.  F.  aurata.  Rather  less  than  the  Caracal.  Country  unknown. 
Skin  purchased  from  a  London  dealer. 

7.  F.  Chaus  (Giildenstedt),  figured  by  Schreber.  The  other  animals 
described  under  this  name  are  considered  to  be  referrible  to — 

8.  F.  caligata,  Booted  Lynx  of  Bruce ;  F.  Libycus  (Olivier) ; 
Libyan  Caracal  of  Buffon. 

Of  these  Baron  Cuvier  notices  F.  cervaria  as  the  finest  and  largest ; 
F.  borealis ;  F.  Lynx  (which  has  almost  entirely  disappeared  from 
populous  countries,  but  is  still  to  be  found  in  the  Pyrenees,  the 
mountains  of  the  kingdom  of  Naples,  and  even  it  is  said  in  Africa) ; 
F.  pardina,  Oken,  from  the  south  of  Europe  ;  F.  rufa,  Gulden. ;  and 
F.  Chaus,  or  Lynx  of  the  Marshes  of  Caucasus,  Persia,  and  Egypt. 
Cuvier  further  observes  that  it  is  believed  at  present  that  the  Booted 
Lynx,  F.  caligata,  Temm.,  may  be  distinguished  from  F.  Chaus  ;  but 
he  remarks  that  F.  caligata  is  at  least  very  nearly  approximated  to 
it,  and  that  it  has  the  same  habits. 

F.  Caracal  (Persia,  Turkey,  &c),  which  he  considers  to  be  the  true 
Lynx  of  the  ancients,  closes  Cuvier's  list  of  species  ;  but  he  alludes  in 
a  note  to  Lynx  fasciatus,  L.  Floridanus,  and  L.  montanus  of  Rafinesque ; 
and  to  F.  aurata  of  Temminck,  as  belonging  to  this  tribe. 

Dr.  J .  E.  Gray  places  his  genus  Lyncus  (sub-family  Felina)  between 
the  genera  Felis,  Linn.,  and  Prionodon,  Horsfield. 

M.  Lesson  gives  the  following  species : — 1.  F.  Lynx,  the  Loup- 
Cervier  of  the  furriers,  Goupe  of  the  Norwegians,  and  Wargelue  of 
the  Swedes,  who  recognise  three  very  different  varieties  of  it.  He 
states  that  the  whole  of  Europe  is  its  habitat,  where  it  has  become 
very  rare,  and  he  says  that  they  point  out  a  pale  variety  F.  rufa, 
Pennant  (?),  and  that  '  Le  capitaine  Brooks  en  indique  trois,'  which 
may  be,  in  his  (the  captain's)  opinion,  regarded  as  species.  2.  F. 
pardina,  Oken,  Temm. ;  Loup-Cervier  of  the  French  Academicians ; 
to  this  Portugal,  Sardinia,  Sicily,  and  Turkey  are  assigned  as  localities. 
Next  follows  F.  Serval,  which  cannot  be  considered  a  Lynx.  3.  F. 
cervaria,  Temm.  4.  F.  borealis  (Chat  du  Canada,  Geoff.),  to  which 
the  northern  countries  of  America  and  Asia  are  given  as  its  distri- 
bution. 5.  F.  Caracal,  the  Lynx  of  the  ancients  (Africa,  Persia,  and 
Arabia).  M.  Lesson  describes  the  differences  of  the  Caracals  of 
Algiers,  of  Nubia,  and1  of  Bengal.  6.  F.  Chrysothrix  and  F.  aurata, 
Temm.;  country  unknown.  7.  F.  Chaus,  Gulden.  (Egypt,  Nubia, 
and  Caucasus).  8.  Booted-Lynx  (F.  caligata,  Bruce,  Temm.;  F. 
Libycus,  Oliy.).  To  this  a  range  is  given  from  Egypt  to  the  Cape  of 
Good  Hope  in  Africa,  and  the  south  of  Asia.  M.  Lesson  also  notices 
as  specifically  different  the  F.  Manul  of  Pallas  and  Desmarest,  a 
species  not  admitted  by  Temminck,  but  which  has,  according  to 
Pallas,  the  appearance  of  the  Lynx.    ('  Mongolian  Tartary.') 

Sir  William  Jardine  ('Naturalists'  Library,'  'Mammalia,'  vol.  ii. 
1834),  who  adopts  the  genus  Lyncus  or  Lynchus  of  Dr.  Gray,  as  the 
fifth  genus  of  the  FeLvna,  enumerates  the  following  species  :  Lynchus 
Caracal ;  L.  aurata ;  L.  Chelidogaster,  inhabits  Chili  (Temm.,  Mus. 
Leyd.) ;  L.  caligata,  Bruce ;  L.  nigripes,  Burchell,  inhabits  South 
Africa ;  L.  Chaus  (Gulden.,  Riipp.) ;  L.  Canadensis ;  L.  rufa,  Bay 
Lynx,  inhabits  banks  of  Colombia  River,  United  States,  not  Canada 
(Temm.) ;  L.  fasciata,  Banded  Lynx  (Richardson),  inhabits  North 
America,  woody  countries  in  the  neighbourhood  of  the  Pacific  (Lewis 
and  Clark) ;  and  L.  Lynx. 

Sir  William  Jardine  remarks  that  there  is  yet  considerable  confusion 


among  the  Lynxes  of  America,  and  that,  except  the  Canada  Lynx, 
the  species  are  perhaps  not  well  determined.  He  observes  that 
Mr.  Vigors  and  Dr.  Horsfield  describe  one  under  the  title  of  F. 
maculata  from  Mexico. 

Sir  William  further  states  that  another  Asiatic  Lynx  may  be 
perhaps  added  in  the  Felis  affinis  of.Dr.  Gray,  figured  in  his  '  Illustra- 
tions of  Indian  Zoology.' 

It  may  be  necessary  also  to  call  the  reader's  attention  to  two 
species  of  Felis,  one  in  the  volume  of  the  '  Naturalists'  Library,'  F. 
Servalina,  figured  as  F.  ornata,  which  Sir  W.  Jardine  at  first  consi- 
dered as  identical  with  Dr.  Gray's  species  with  the  last-mentioned 
name,  but  which  Dr.  Gray  considered  to  be  distinct.  The  figures  of 
both  F.  omata,  Gray  ('  Illustr.  Ind.  Zool.'),  and  F.  Servalina,  Jardine, 
have  small  tufts  on  the  tips  of  their  ears,  and  are  otherwise  inclined 
to  be  lynx-like ;  as  if  they  formed  the  passage  between  some  of  the 
smaller  Spotted  Cats  and  the  Lynxes. 

Mr.  Swainson  ('Natural  Hist,  and  Classification  of  Quadrupeds,') 
having  compared  the  two  typical  forms  of  the  Fera  and  Raptores, 
observes  that  it  remains  to  be  ascertained  which  group  among  the 
Feros  may  be  likened  to  the  Owls,  and  he  fixes  upon  the  Lynxes, 
because  Lynxes  and  Owls  are  both  nocturnal  animals,  both  have 
short  tails  and  comparatively  large  heads ;  and  because  the  Owls  "  are 
particularly  remarkable  for  certain  appendages  or  tufts  which  rise 
above  their  ears,"  whilst  in  the  Lynxes  the  "  ears  are  long,  and  from 
the  tip  of  each  arises  a  tuft  of  lengthened  hairs,  perfectly  analogous 
to  the  tufts  of  lengthened  feathers  on  the  Horned  Owls,  the  most 
typical  birds  of  the  family  of  Strigidw."  His  only  notice  of  Lynx  in 
the  '  Classification '  at  the  end  of  the  volume  is  "  Lynx  Antiq.,  ears 
tufted  with  hairs,  tail  short;"  and  it  appears  as  the  fifth  and  last  sub- 
genus of  Felis,  Linn.,  the  other  four  being: — 1.  "Leo  Antiquorum, 
Lions,  head  and  neck  furnished  with  a  mane  of  long  hair,  tail  tufted. 
2.  Felis,  Linn.,  Cats,  no  mane,  tail  long,  not  tufted.  3.  Cynailurus,  Wag., 
Hunting  Leopards,  claws  semi-retractile ;  and,  4.  Prionodon,  Horsf., 
affinities  uncertain." 

The  Lynxes  may  be  divided  into  two  groups  :  the  first  consisting 
of  those  species  whose  bodies  are  comparatively  slender,  and  whose 
tails  and  tufted  ears  are  comparatively  long ;  the  second  of  those 
whose  bodies  are  thicker  and  stout,  and  whose  ears  and  tail  are 
comparatively  short.  The  Caracal  is  an  example  of  the  first  sub- 
division ;  and  the  European  and  the  Canada  Lynxes  of  the  second. 
Sir  William  Jardine  considers  the  tufts  of  hair  at  the  tips  of  the  ears 
as  somewhat  inconstant,  and  only  present  in  spring,  or  at  the  com- 
mencement of  the  breeding  season,  like  those  adorning  the  ears  of 
many  squirrels. 

Several  forms  of  Lynx  are  found  in  the  Old  World. 

Felis  Caracal,  the  Caracal.  M.  Temminck  describes  this  species,  which 
is  the  Siyah  Ghush,  or  Black-Ear,  of  Charleton  and  others,  as  having  a 
pale  reddish-brown  fur  with  a  vinous  tinge,  the  red  becoming  paler  as  it 
reaches  the  lower  parts.  Two  spots  of  pure  white  above  the  eyes,  the 
uppermost  on  the  inner  side  of  the  eye,  the  lower  at  its  external 
angle.  Termination  and  edges  of  the  upper  lip,  chin,  breast,  belly, 
and  insides  of  the  legs,  pure  white ;  parts  whence  the  whiskers 
spring,  black ;  back  of  the  ears  at  the  base,  deep  black,  more  gray 
towards  the  tips,  which  are  tufted  with  long  black  hairs.  Length, 
2  feet  10  inches,  of  which  the  tail  measures  10  inches  :  average  height 
about  14  inches. 

Mr.  Bennett  (' Tower  Menagerie')  describes  the  Caracal  as  larger 
than  the  Fox,  and  the  whole  of  the  upper  surface  of  the  body  as  of  a 
deep  and  uniform  brown,  the  hairs  being  for  the  most  part  slightly 
tipped  with  gray ;  the  under  and  inner  parts  nearly  white;  and  the 
chin,  lower  lip,  and  two  spots,  one  on  the  inner  side  of  and  above  the 
eye,  and  the  other  beneath  its  outer  angle,  completely  white ;  neck 
and  throat  of  a  lighter  and  brighter  brown  than  the  rest  of  the  fur ; 
the  ears  long  and  upright,  tapering  gradually  to  a  fine  tip,  surmounted 
by  a  pencil  of  long  black  hairs,  and  black  externally  and  whitish 
within  ;  whiskers  short,  taking  their  origin  from  a  series  of  black  lines 
which  occupy  the  sides  of  the  muzzle ;  at  some  distance  behind  them, 
in  front  of  the  neck  on  each  side,  a  short  and  thick  tuft  of  lighter 
coloured  hairs ;  tail  8  or  9  inches  long,  of  the  same  uniform  colour 
with  the  body  from  base  to  tip. 

The  Caracal  is  found  in  Persia,  India,  Barbary  (Pennant) ;  Persia, 
Turkey,  &c.  (Cuvier) ;  the  whole  of  Africa,  from  Egypt  and  Barbary  to 
the  extremity  of  Kaffraria,  and  the  southern  half  of  Asia,  at  least  as 
far  eastward  as  the  Ganges  (Bennett).  The  specimen  from  which 
Mr.  Bennett  took  his  description  is  noticed  by  him  as  a  native  of 
Bengal,  and  he  observes  that  there  is  no  difference  of  any  importance 
between  it  and  the  African  variety.  Cuvier,  to  whom  M.  Duvaucel 
sent  drawings  of  the  animal  from  Calcutta,  was  convinced  that  this 
is  the  case.  He  refers  to  the  Caracal  a  Longue  Queue  of  Buffon's 
'  Supplement,'  iii.  pi.  45,  and  observes  there  is  no  difference  between 
that  and  the  others,  and  that  the  first  Caracal  of  Buffon  had  a 
mutilated  tail.  Localities,  Africa,  Arabia,  Persia  (Fischer) ;  Africa, 
Persia, 'Arabia  (Lesson)  ;  Southern  India  and  Africa  (Jardine). 

This  species  is  said  to  follow  the  lion  and  other  large  beasts  of  prey, 
most  probably  for  the  purpose  of  feeding  upon  what  they  leave.  But 
in  addition  to  this  it  feeds  on  small  quadrupeds  and  birds,  the  latter 
of  which  it  is  said  to  pursue  actively  on  trees.  It  has  obtained  the 
name  of  'lion's  provider,' most  probably  from  its  dogging  the  footatepn 
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of  the  lion,  and  having  been  found  preying  upon  the  carcasses  which 
the  former  has  left.  According  to  M.  Temminck,  the  Caracals  hunt 
in  packs  like  the  wild  dogs,  and  so  run  down  their  prey.  Pennant, 
quoting  Thevenot,  notices  their  feeding  on  the  remains  of  the  prey 
which  the  lion  leaves,  and  seems  to  confirm  the  account  given  by 
M.  Temminck,  for  he  states  that  they  are  often  brought  up  tame,  and 
used  in  the  chase  of  lesser  quadrupeds  and  the  larger  sorts  of  birds, 
such  as  cranes,  pelicans,  peacocks,  &c.  When  they  seize  their  prey, 
they  hold  it  fast  with  their  mouth  and  lie  motionless  on  it.  Pennant, 
quoting  Hyde,  also  states  that  the  Arabian  writers,  who  call  it  Anak 
el  Ard,  say  that  it  hunts  like  the  panther,  jumps  up  at  cranes  as  they 
fly,  and  covers  its  steps  when  hunting.  In  captivity  the  Caracal  is 
generally  very  ill-natured  and  irritable,  and  does  not  seem  to  hold 
out  much  promise  for  domestication ;  but  we  are  aware  that  it  is  not 
safe  to  come  to  conclusions  of  this  sort  upon  the  evidence  of  an 
unhappy  irritable  animal  shut  up  in  a  cage,  when  nature  intended 
it  for  unlimited  roamings.  A  young  Caracal  in  the  Garden  of  the 
Zoological  Society  at  the  Regent's  Park  was  very  familiar  and  anxious 
to  be  noticed,  pleased  with  being  caressed,  and  playful  as  a  kitten. 
Dr.  Charleton  however  gives  evidence  of  the  fierceness  and  strength 
of  this  species,  for  he  relates  that  he  saw  one  fall  on  a  hound,  which 
it  killed  and  tore  to  pieces  in  a  moment,  though  the  dog  defended 
itself  to  the  utmost. 


Caracal  (Fclis  Caracal). 


This  animal  derives  its  name  of  Caracal  from  the  Turkish  words 
kara,'  black,  and  '  kulach,'  ear  :  and  the  Persian  name  '  Siyah-Gush' 
or'Sia-gusch    ('sia,'  black,  and  'gusch,'  ear)  is  derived  from  the 
same  characteristic  markings. 

Authors  seem  to  concur  in  holding  that  this  is  the  Aii-yf,  Lynx,  of 
the  ancients,  and  though  we  lean  strongly  to  this  opinion,  the  reader 
should  bear  in  mind  that  the  latter  evidently  used  the  term  to  denote 
various  animals,  as  Gesner  well  remarked.  The  'lynces  Bacclii 
varies'  of  Virgil  ('Georg.'  iii.  264)  and  the  skin  'maculosa?  lyncis' 
alluded  to  by  the  same  author  ('  iEneid,'  i.  323),  can  hardly  be  held 
to  apply  to  the  Caracal,  though  Ovid'3  line  ('  Met.'  xv.  413) 
"  Victa  raccmifero  lyncas  dedit  India  Baccho" 

may.  The  truth  seems  to  be  that  the  ancients  themselves  had  no 
very  precise  ideas  of  the  animal  which  was  accorded  to  Bacchus  as 
one  of  his  attributes.  The  terms  Lynx,  Panther,  and  Tiger  seem  to 
be  all  employed  to  designate  this  animal  or  these  animals ;  and  if  we 
refer  to  gems  or  coins  or  other  ancient  monuments,  the  Lynces,  to 
play  somewhat  unpardonably  perhaps  on  Virgil's  expression,  will  be 
found  to  be  sufficiently  '  varia?.'  The  animals  represented  on  the 
ancient  sculptures  have  generally  the  round  ear  of  the  Lion,  Tiger, 
and  Panther  or  Leopard  ;  and  their  general  contour  is  that  of  the 
Lion,  Lioness,  or  Panther,  and  Leopard.  See,  for  instance,  No.  30, 
No.  37,  in  Room  i. ;  Fragments  of  Terracottas  in  Room  x. ;  No.  8 
(Bacchus  and  Ampelus),  Room  iv.  ;  No.  40  (Libera,  or  Female 
Bacchus),  Room  vi. ;  No.  12,  Room  iii. ;  and  No.  7,  Room  ii.,  of  the 
Townley  Gallery  in  the  British  Museum,  as  represented  in  the 
'Library  of  Entertaining  Knowledge'  : — British  Museum;  Townley 
Gallery,'  vols.  i.  and  ii.  The  Lion's  skin,  with  which,  as  well 
as  that  of  the  Panther  and  Roe,  he  was  represented,  appears  on 
the  colossal  statue  of  Bacchus  in  the  Elgin  collection  in  the  British 


Museum.  ('  Library  of  Entertaining  Knowledgo ' : — British  Museum — 
Elgin  and  Phigaleien  Marbles,  vol.  ii.)  In  the  edition  of  the  'Gemma? 
et  Sculpturse  Antiquse,'  by  Gronovius,  we  find  in  the  'Carro  di  Baccho,' 
as  mentioned  above,  a  child  in  a  chariot  driving  two  round-eared 
spotted  great  cats ;  and  in  the  next  gem,  figured  '  Tigre  di  Bacho,' 
also  a  carnelian,  we  have  a  round-eared  spotless  female  great  cat  with 
a  tuft  at  the  end  of  the  tail,  which  no  panther,  leopard,  or  lynx 
possesses. 

In  the  coin  of  Septimius  Severus,  noticed  in  Captain  Smyth's 
'  Catalogue,'  between  the  figures  of  Hercules  and  Bacchus  is  a  lynx 
or  panther,  illustrating  the  verse  of  Propertius  :— 

"  Lyncibus  ad  coelum  vecta  Ariadne  tuis." 

Nor  does  there  occur  to  us  any  ancient  statue,  gem,  or  coin  whereon 
the  Lynx  of  Bacchus  is  represented  with  pointed  ears  tufted  at  the 
summit,  the  characteristic  mark  of  that  subdivision  of  the  cats 
denominated  Lynxes  by  modern  zoologists  ;  though  we  by  no  means 
feel  sufficient  reliance  upon  our  limited  experience  to  consider  this 
negative  evidence  as  conclusive.  The  animal  in  the  Palestrine 
Mosaic,  with  the  word  '  Lynx '  below  it,  is  represented  with  a  tail  of 
considerable  length,  and  cannot  be  mistaken  for  one  of  the  animals 
now  called  Lynxes ;  indeed,  if  we  do  not  err,  the  Abbd  Barthelemi 
observes  that  this  animal  bears  a  strong  resemblance  to  a  horse. 

That  the  Aiy^  of  Aristotle,  .(Elian,  and  Oppian  was  not  one  of  the 
doubtful  animals  above  alluded  to,  but  one  of  the  Lynxes  of  modern 
zoologists,  there  can  be,  in  our  opinion,  no  doubt. 

iElian  (xiv.  6)  gives  such  a  description  of  his  lynxes,  with  the  tips 
of  their  ears  tufted,  their  leaping  on  their  prey,  and  their  tenacity  in 
holding  it,  as  cannot  be  mistaken;  and  he  quotes  two  lines  of 
Euripides  to  show  that  the  animal  he  is  describing  is  the  lynx  of  that 
poet.  Oppian  ('  Cyneget.,'  iii.  v.  84)  also  gives  such  an  account  of  his 
lynxes  as  can  be  referrible  to  no  other  animals  than  those  on  which 
we  are  treating.  He  speaks  of  two  kinds,  notices  their  preying  on 
hares,  and  leaping  upon  stags  and  oryxes. 

Pennant  conceived  that  the  European  Lynx  was  the  Ai/y£  of  _<Elian 
and  Oppian,  and  the  Chans  of  Pliny  ;  with  regard  to  the  former,  wa 
think,  without  due  consideration.  The  Caracal  comes  much  more 
within  Oppian's  description  than  the  European  Lynx.  Oppian 
expressly  notices  the  ruddy  and  yellow  colours  of  his  two  kinds,  but 
mentions  no  spots.  The  localities  of  the  Caracal,  combined  with  the 
other  evidence,  make  it  much  more  probable  that  it  should  be  the 
animal  designated  as  a  Airy£  by  Aristotle  and  .(Elian,  and  one,  at  least, 
of  the  two  kinds  mentioned  by  Oppian,  if  his  differences  were  not,  as 
they  well  might  be,  those  of  climate,  sex,  or  age.  Mr.  Bennett 
('  Tower  Menagerie ')  thinks  that  the  Caracal  is  unquestionably 
identical  with  the  Lynx  of  the  ancients,  though  the  name  has  been 
usurped  in  modern  times  for  an  animal  of  northern  origin  utterly 
unknown  to  the  Greeks,  and  known  to  the  Romans  by  a  totally 
different  appellation. 

F.  caligata,  Bruce,  Temm.,  the  Booted  Lynx  ;  F.  Zibycus, 
Olivier;  F.  Chaus,  Thumb,  Geoff,  (part);  Lynx  des  Marais  (part), 
Cuv.  (Fischer). 

Small,  total  length  about  three  feet,  of  which  the  slender  tail 
measures  rather  more  than  one-third,  or  134  inches ;  ears  large,  red 
within,  tipped  with  a  pencil  of  brown  short  hairs  ;  sole  and  posterior 
part  of  the  foot  (leg,  in  common  parlance)  deep  black ;  upper  parts  of 
the  body  bluish-gray,  in  some  specimens  fulvous,  clouded  with  gray 


Booted  Lynx  [Fclis  ealigata). 


ana  sprinkled  with  black  hairs;  lower  parts,  including  the  under 
parts  of  the  neck  and  breast,  reddish  ;  thighs  marked  with  indistinct 
bands  of  rather  bright  brown  ;  two  rather  bright  ruddy  bands  on 
the  cheeks ;  tail  at  its  base  colour  of  the  back,  black  at  the  tip,  and 
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with  three  or  four  incomplete  rings  above  it,  which  rings  are  separated 
by  intervals  of  a  more  or  less  pure  white.  The  female  has  generally 
the  tints  more  yellow.  The  young  have  well-defined  dark  bands  upon 
their  sides. 

It  is  a  native  of  Africa,  from  Egypt  and  Barbary  to  the  Cape  of 
Good  Hope,  and  of  the  south  of  India. 

The  Booted  Lynx  preys  upon  birds  and  small  quadrupeds ;  of  the 
former  the  guinea-fowl  is  much  sought  after  by  the  African  varieties. 
Like  others  of  the  subdivision,  it  will  make  a  good  meal  on  carrion, 
and  feast  on  the  remains  of  larger  quadrupeds  which  have  fallen  before 
the  great  beasts  of  prey. 

Felis  Chans  (Giildenst.),  the  Chaus  ;  Lynx  des  Marais  (part),  Cuvier ; 
Mota  Eahn  Manjur,  or  Larger  Wild  Cat,  of  the  Mahrattas  (Colonel 
Sykes). 

Dr.  Kuppell's  figure  and  description  have  dissipated  the  confusion 
that  formerly  reigned  with  regard  to  this  and  the  preceding  species. 
He  states  that  the  Chaus  is  well  covered  with  hair  all  over,  and  of 
this  covering  that  which  forms  the  ground-work  is  woolly,  very  soft, 
and  plentifully  developed  ;  the  hairs  are  not  thickly  set.  The  colour 
of  the  woolly  hair  is  of  a  dirty  palish  ochre-yellow,  darker  on  the 
back  and  lighter  on  the  under  parts  ;  the  hairs  or  bristles  are  of  the 
same  colour  at  bottom,  have  a  dark-brown  ring  in  the  middle,  and  at 
the  tip  are  of  a  grayish-yellow,  whitish,  or  saffron-colour ;  so  that  the 
appearance  produced  is  a  mixed  colouring  of  grayish-yellow  and  dirty 
white.  Many  of  the  hairs  have  a  black  point,  and  on  the  sides,  where 
many  lie  together,  they  form  pale  black  perpendicular  or  oblique 
spiral  lines,  and  here  and  there  single  black  points.  The  hair3  of  the 
back  are  of  a  light  ochre-yellow,  with  points  almost  of  a  saffron- 
colour,  and  form  from  the  shoulders  to  the  tail  a  yellow  stripe,  which 
is  darkest  on  the  cross.  The  nose  is  black  :  above  the  eye  is  a  large 
white  spot,  and  below  it  a  smaller  one  of  the  same  colour.  A  black 
streak  runs  from  the  inner  corner  of  the  eye  to  the  nose.  The  edges 
of  the  lips  are  bordered  with  black,  and  a  fine  white  ring  encircles 
them.  The  eyebrows,  cheeks,  and  bristles  of  the  whiskers,  are  white, 
and  among  the  latter  are  a  few  hairs  of  a  shining  black.  The  inner 
surface  of  the  ear,  towards  its  outside,  is  bordered  by  tufts  of  hair 
which  are  white  and  yellow  ;  the  back  of  the  ear  is  gray-brown,  and 
the  tips  are  brown,  with  terminating  black  t  ufts,  half  an  inch  in  length  ; 
the  cheeks,  lower  jaw,  throat,  neck,  and  chest  are  ochreous-yellow,  and 
the  belly  inclines  to  whitish-yellow  with  darker  spots.  Externally 
the  anterior  and  posterior  extremities  are  of  the  general  colour  down 
to  the  ankles  (which  are  dirty  ochreous-yellow,  and  black  behind),  and 
barred  with  four  or  more  black  transverse  bands.  The  inside  of  the 
limbs  is  yellowish,  and  there  is  a  large  round  black  spot  on  the  fore 
legs.  The  tail  is  about  one-fourth  as  long  as  the  body,  of  a  grayish 
colour,  blunt  and  black  at  the  point,  towards  which  are  two  black 
rings  between  two  grayish-white  ones ;  but  neither  of  these  is  very 
distinct.  (Ruppell.) 


Chaus  (Felis  Chaus).  Ruppell. 

It  is  a  native  of  the  north  of  Africa  (how  far  up  the  Nile  is  not 
ascertained),  in  the  morasses  and  bushy  lowlands  that  border  the 
Caspian  Sea,  and  on  the  banks  of  its  tributary  rivers.  Said  to  be  more 
numerous  in  Persia.  Noticed  in  Deccan  by  Colonel  Sykes.  The  female 
that  served  for  Dr.  Riippel's  description  and  figure  was  killed  at 
the  lake  of  Menzale,  in  the  Delta  of  Egypt. 

This  species  haunts  marshes  and  boggy  regions,  and  goes  hunting 
during  the  night  after  birds,  small  rodents,  and  fishes ;  it  seldom 
climbs  trees,  and  is  not  easily  tamed.  (Ruppell.) 

The  Chaus  of  Pliny  ('  Nat.  Hist.,'  viii.  19),  which  the  Gauls  called 
Raphius,  with  the  figure  of  a  wolf  and  the  spots  of  a  pard,  first 
Bhown  at  Pompey's  games,  can  hardly,  we  think,  have  been  this 
animal. 

PpTij  Lynx  (Linn.\  the  European  Lynx  ;  Le  Lynx  (Buff.).— Fur  long 


of  a  dull  reddish-gray  above,  with  oblong  spots  of  reddish-gray  upon 
the  sides,  the  spots  on  the  limbs  rounder  and  smaller  ;  whitish  below, 
mottled  with  black.    Length  about  three  feet. 


European  Lynx  [Fells  Lynx). 

This  species  varies  much.  In  winter  the  fur  is  much  longer  than  it  is  iu 
the  summer,  and  has  a  hoary  appearance  in  the  former  season,  owing 
to  the  long  hair  being  then  tipped  with  grayish-white.  The  tail,  which 
is  black  at  the  end,  is  short,  not  more  than  six  or  seven  inches  long. 

Some  authors  confine  the  locality  of  this  species  to  Europe ;  others 
are  of  opinion  that  it  increases  in  numbers  as  it  approaches  the  borders 
of  Asia,  which  it  also  inhabits,  and  abundantly.  Prance  is  considered 
its  most  northern  range.  It  does  not  seem  to  be  quite  clear  that  Felis 
cervaria  of  Temminck  is  not  a  variety  of  this  species  ;  but  F.  cervaria 
inhabits  the  north  of  Asia,  and  skins  are  sent  from  Moscow.  This  is 
supposed  to  be  the  Kattlo  of  the  Swedes  by  some,  while  others  con- 
sider F.  Lynx  to  be  the  Goupe  of  the  Norwegians  and  the  Wargelue 
of  the  Swedes.  If  these  differences  should  prove  to  be  well  founded, 
it  may  be  that  there  are  two  European  species,  or  at  least  varieties, 
one  inhabiting  Southern  Europe,  not  higher  than  France,  and  the 
warm  parts  of  Asia,  and  the  other  inhabiting  the  north  of  Europe 
and  Asia. 

The  European  Lynx  feeds  upon  small  quadrupeds  and  birds,  in 
search  of  which  it  often  climbs  trees. 

This  species  is  supposed  by  many  to  be  the  Lupus  cervarius  of  Pliny 
('  Nat.  Hist.,'  viii.  22),  and  the  Chaus  (viii.  19)  above  alluded  to. 
Both  are  spoken  of  as  shown  in  the  arena  by  Pompey,  and  as  coming 
from  Gaul.  Dr.  Fischer,  who  is  of  this  opinion,  supposes  it  also  to  be 
the  Lynx  mentioned  by  Pliny  in  his  chapter  'De  Ungulis'  (viii.  46). 

The  European  and  northern  Asiatic  Lynxes  and  the  Canadian 
Lynx  produce  the  great  supply  of  furs  known  by  the  furriers  under 
the  name  of  '  lynx.'  The  colder  the  climate  the  fuller  and  the  more 
valuable  is  the  fur. 

Felis  Canadensis  (Geoff.),  the  Canada  Lynx.  Sir  John  Richardson 
('Fauna  Boreali  Americana')  states  that  the  early  French  writers  on 
Canada,  who  ascribed  to  this  species  the  habit  of  dropping  from 
trees  on  the  backs  of  deer,  and  destroying  them  by  tearing  their 
throats  and  drinking  their  blood,  gave  it  the  name  of  Loup  Cervier. 
The  French  Canadians,  he  adds,  now  term  it  indifferently  Le  Chat,  or 
Le  Peeshoo.  He  remarks,  that  the  mistake  of  Charlevoix  in  applying 
to  it  the  appellation  of  Carcajou,  which  is  proper  to  the  Wolverine, 
has  produced  some  confusion  of  synonyms  amongst  subsequent 
writers.  Other  writers  however  consider  that  Charlevoix  intended 
to  designate  the  Puma  by  the  name  of  Carcajou,  though  he  used  the 
term  improperly.  If  the  following  be  the  passage  alluded  to,  it  can 
hardly  be  applied  to  the  Canadian  Lynx  : — "  The  elk  has  other  enemies 
besides  the  Indians,  and  who  carry  on  full  as  cruel  a  war  against  him. 
The  most  terrible  of  all  these  is  the  Carcajou,  or  Quincajou,  a  kind  of 
cat  with  a  tail  so  long  that  he  twists  it  several  times  round  its  body, 
and  with  a  skin  of  a  brownish-red.  As  soon  as  this  hunter  comes  up 
with  the  elk,  he  leaps  upon  him,  and  fastens  upon  his  neck,  about 
which  he  twists  hi3  long  tail,  and  then  cuts  his  jugular,"  &c.  &c. 
('Letter'  vii.)  Now,  though  there  may  be  a  little  exaggeration  about 
the  length  of  the  tail,  and  the  use  which  the  animal  makes  of  it,  the 
description  is  generally  applicable  to  the  Puma,  and  not  to  the  Lynx, 
which  has  a  mere  stump  of  a  tail,  whilst  the  Puma  has  a  remarkably 
long  one. 
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As  there  is  some  question  about  this  species — for  Penuant  notices 
it  as  identical  with  the  European  Lynx,  and  M.  Temminck  describes 
the  species  as  the  same  in  both  hemispheres  under  the  name  of  Fclis 
lorealis,  whilst  M.  Geoffroy  has  named  it  as  a  distinct  species — we 
shall  give  the  description  of  Sir  John  Richardson,  who  adopts  M. 
Geoffroy' s  name,  at  length : — 

"  The  head  is  round,  the  nose  obtuse,  and  the  face  has  much  of  the 
form  of  that  of  the  domestic  cat,  but  the  facial  line  is  more  convex 
between  the  eyes.  The  ears  are  erect,  triangular,  and  tipped  by  an 
iipright  slender  tuft  of  coarse  black  hairs ;  they  are  placed  about 
their  own  breadth  apart,  and  on  their  posterior  surface  they  have  a 
dark,  mark  beneath  the  tip,  which  is  continued  near  both  margins 
downwards  towards  their  bases.  On  the  body  and  extremities  the 
fur  is  hoary,  most  of  the  hairs  being  tipped  with  white ;  on  the  crown 
of  the  head  and  for  a  broad  space  down  the  middle  of  the  back  there 
is  a  considerable  mixture  of  blackish  brown,  and  on  the  sides  and 
legs  of  pale  wood-brown.  In  some  specimens  these  colours  produce 
an  indistinct  mottling,  but  in  general  there  are  no  denned  markings. 
A  rufous  tinge  is  also  occasionally  present  about  the  nape  of  the  neck, 
and  on  the  posterior  parts  of  the  thigh.  The  tail  is  coloured  like  the 
back,  except  the  tip,  which  is  black.  The  fur  is  close  and  fine  on 
the  back,  longer  and  paler  on  the  belly.  When  blown  aside  it  shows 
on  the  middle  of  the  back  a  dark  liver-brown  colour  from  the  roots 
to  near  the  tip ;  but  on  the  sides  it  is  for  the  greatest  part  of  its 
length  of  a  pale  yellowish-brown,  being  merely  a  little  darker  near 
the  roots.  The  legs  are  thick,  the  toes  very  thick  and  furry,  and  are 
armed  with  very  sharp  awl-shaped  white  claws,  shorter  than  the  fur. 
There  are  four  toes  on  each  foot,  those  on  the  hind  foot  being  rather 
the  largest,  but  both  feet  are  much  spread.  Length,  3  feet  1 
inch,"  &c. 


Canada  Lynx  (Felis  Canadensis). 


Sir  John  Richardson  gives  the  following  synonyms,  &c. : — Loup- 
Cervier  ( Anarisqua),  Sagard.  Theodat. ;  Loup-Cervier,  or  Lynx,  Dobbs ; 
Cat-Lynx,  Perm.,  '  Arct.  Zool. ;'  Cat,  or  Pishu,  Hutchins ;  Lynx,  or 
Wild  Cat,  Hearne,  Mackenzie ;  Felis  Canadensis,  Geoff.,  '  Ann.  du 
Mus.,'  Sabine,  Franklin's  'Journ.,'  'Zoological  Museum,'  No.  72; 
Peeshoo,  Cree  Indians  and  Canadian  Voyagers. 

This  is  the  only  species  of  the  genus  existing  north  of  the  Great 
Lakes  and  eastward  of  the  Rocky  Mountains.  It  is  rare  on  the  sea- 
coast  ;  does  not  frequent  the  Barren  Grounds ;  but  is  not  uncommon 
in  the  woody  districts  of  the  interior.  Found  on  the  Mackenzie  River 
as  far  north  as  66°.  (Richardson.) 

Timid,  incapable  of  attacking  any  of  the  larger  quadrupeds,  this 
animal  is  well  armed  for  the  capture  of  the  American  hare,  its  prin- 
cipal prey.  "  Its  large  paws,  slender  loins,  and  long  but  thick  hind 
legs,  with  large  buttocks,  scarcely  relieved  by  a  short  thick  tail,  give 
it  an  awkward  clumsy  appearance.  It  makes  a  poor  fight  when  it 
is  surprised  by  a  hunter  in  a  tree ;  for  though  it  spits  like  a  cat  and 
sets  its  hair  up,  it  it  easily  destroyed  by  a  blow  on  the  back  with  a 
slender  stick,  and  it  never  attacks  a  man.  Its  gait  is  by  bounds, 
straight  forward,  with  the  back  a  little  arched,  and  lighting  on  all  the 
feet  at  once.  It  swims  well,  and  will  cross  the  arm  of  a  lake  two 
miles  wide ;  but  it  is  not  swift  on  land.  It  breeds  once  a  year,  and 
has  two  young  at  a  time."  (Richardson.) 

The  skin  of  the  Canada  Lynx  forms  a  considerable  article  in  the 
fur  trade  ;  the  annual  importation  by  the  Hudson's  Bay  Company  is 
stated  at  from  7000  to  9000.  Sir  John  Richardson  says  that  the  natives 
eat  its  flesh,  which  is  white  and  tender,  but  rather  flavourless,  much 
resembling  that  of  the  American  hare. 

V.  The  Cats. 

Among  the  smaller  species  of  the  great  feline  family  our  attention 
is  naturally  first  directed  towards  that  domestic  animal  which  is 
found  in  almost  every  house.    "  In  this  case,"  says  the  author  of  that 


interesting  little  book  'The  Menageries'  (London,  12mo.,  1830), 
"  unlike  that  of  the  dog,  there  is  no  doubt  which  is  the  original  head 
of  the  domesticated  stock.  The  wild  cat  of  the  European  forests  ia 
the  tame  cat  of  the  European  houses ;  the  tame  cat  would  become 
wild  if  turned  into  the  woods ;  the  wild  cat  at  some  period  has  been 
domesticated,  and  its  species  has  been  established  in  almost  every 
family  of  the  old  and  new  continent."  There  is  good  authority  for 
this  assertion  ;  but  the  origin  of  the  domestic  cat  has  been  attributed 
to  a  very  different  source,  and  there  are  not  wanting  zoologists  who 
even  now  hold  that  the  parent  stock  of  that  useful  animal  is  still 
undiscovered. 

Riippel  during  his  first  travels  in  Nubia  discovered  a  cat  (Klein- 
pfotige  Katze,  Felis  maniculata)  of  the  size  of  a  middle-sized  domestic 
cat,  and  one-third  smaller  than  the  European  Wild-Cat  (Felis  Catus 
ferus,  Linn.).  All  the  proportions  of  the  limbs  were  on  a  smaller 
scale,  with  the  exception  of  the  tail,  which  is  longer  in  Felis  manicu- 
lata. The  woolly  or  ground  hair  is  in  general  of  a  dirty  ochreous, 
darker  on  the  back  and  posterior  parts,  and  becoming  gradually  lighter 
on  the  anterior  and  lateral  parts ;  longer  hair  of  a  swarthy  dirty  white, 
so  that  the  appearance  of  the  animal  is  grayish-yellow.  Skin  of  the 
edges  of  the  lips  and  of  the  nose  bare  and  black.  Beard  and  bristles 
of  the  eyebrows  shining  white,  brown  at  the  roots ;  edges  of  eyelids 
black  ;  iris  glaring  yellow.  From  the  inner  corner  near  the  eye  there 
is  a  dark-brown  streak  running  in  the  direction  of  the  nose,  and  there 
is  a  white  streak  as  far  up  as  the  arch  of  the  eyebrows ;  between  these 
two  streaks  is  another  grayish  one  extending  on  the  forehead  by  the 
side  of  the  ears  and  under  the  eyes.  Outside  of  the  ears  gray,  inside 
white,  and  without  tufts  of  hair.  Eight  slender  black  undulating  lines 
arise  on  the  forehead,  run  along  the  occiput,  and  are  lost  in  the  upper 
part  of  the  neck.  Cheeks,  throat,  and  anterior  part  of  the  neck,  shining 
white.  Two  ochreous-yellow  lines  spring,  the  one  from  the  outer 
comer  of  the  eye,  the  other  from  the  middle  of  the  cheek,  and  meet 
both  together  under  the  ear ;  and  two  rings  of  the  same  colour 
encircle  the  white  neck  :  below  the  rings  there  are  spots  of  ochreous- 
yellow.  Chest  and  belly  dirty-white,  with  similar  spots  or  semicircular 
lines.  A  dark  streak  along  the  back  becomes  lighter  as  it  rises  over 
the  shoulders,  and  darker  on  the  cross.  This  streak  is  gradually  lost 
on  the  upper  part  of  the  tail,  the  lower  surface  of  which  is  white- 
yellow.  The  tail  is  almost  of  an  equal  thickness,  rather  slender,  and 
with  two  dark  rings  at  its  point.  The  extremities,  which  have  leas 
hair  in  proportion  on  the  outer  side,  are  of  the  general  colour,  vriUi 
besides  five  or  six  blackish  semicircular  bands  on  the  fore  legs,  and 
six  distinct  dark  cross-streaks  on  the  hind  legs.  The  inner  sides  are 
lighter  in  colour,  with  two  black  spots  or  streaks  on  the  upper  parts 
of  the  fore  legs,  and  the  hind  extremities  show  the  cross-streaks 
winding  around  the  thighs  towards  the  inside.  Foot,  soles,  hind 
parts  of  ankles,  and  wrists  shining  black.  Length  2  feet  5  inches, 
the  tail  being  about  9  inches  :  height  at  the  shoulder  about  9|  inches. 
The  description  was  taken  from  an  aged  female.    M.  Ruppell,  who 
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found  this  cat  west  of  the  Nile,  near  Ambukol,  in  rocky  and  bushy 
regions,  is  of  opinion  that  there  can  be  no  doubt  that  it  is  descended 
from  the  domestic  cat  of  the  ancient  Egyptians,  now  to  be  traced  in 
the  cat-mummies  and  their  representations  on  the  monuments  of 
Thebes.  In  the  'Description  de  l'Egypte,  Hypogdes  des  Thebes,' 
vol.  ii.  pi.  45,  No.  14,  is  the  representation  of  a  cat.  Plate  51,  No.  3, 
shows  a  cat's  mummy,  and  plate  54,  No.  7,  the  skeleton  of  a  cat's 
mummy  .which  in  size  of  body,  form  of  head,  and  length  of  tail,  accords 
perfectly  with  Felis  maniculata.  The  question  then  arises  whether 
this  domestic  cat  might  not  have  been  transferred  or  bequeathed  to 
the  contemporary  civilised  Europeans  by  the  Egyptians  ;  and  the 
superintendents  of  the  Frankfort  collection  agree  that  the  general 
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acts  strongly  favour  the  opinion  that  F.  maniculala  ia  the  typo  of 
cur  Domestic  Cat.  M.  Temminck  concurs  in  opinion  with  M.  Riippell 
that  this  Nubian  species  is  the  stock  from  which  it  sprang.  Sir 
William  Jartline,  in  his  able  '  Natural  History  of  the  Felina? ' 
('  Naturalists'  Library,'  '  Mammalia',  vol.  ii.,  small  8vo,  Edinburgh  and 
London,  1834),  states  that  the  opinion  generally  accepted  before  this 
by  most  naturalists  was,  that  the  Wild  Cat  of  Europe  was  the  original 
stock  ;  but,  he  adds,  that  although,  since  the  introduction  of  our 
House  Cat  to  this  country,  there  may  have  been  an  accidental  cross 
with  the  wild  native  species,  an  attentive  examination  of  the  greater 
numbers  will  at  once  show  a  very  different  form  from  that  exhibited 
by  the  Wild  Cat ;  the  most  prominent  distinctions  being  the  shortness 
of  the  legs,  and  shortness  and  thickness  of  the  tail  in  the  latter. 
"  The  domestic  cat,"  continues  this  author,  "  is  the  only  one  of  this 
race  which  has  been  generally  used  in  the  economy  of  man.  Some  of 
the  other  small  species  have  shown  that  they  might  be  applied  to 
similar  purposes ;  and  we  have  seen  that  the  general  disposition  of 
this  family  will  not  prevent  their  training.  Much  pains  would  have 
been  necessary  to  effect  this,  and  none  of  the  European  nations  were 
likely  to  have  attempted  it.  The  scarcity  of  cats  in  Europe,  in  its 
earlier  ages,  is  also  well  known ;  and  in  the  10th  and  11th  centuries 
a  good  mouser  brought  a  high  price.  Although,  however,  our  opinion 
coincides  with  that  of  the  above-mentioned  authorities,  and  we  think 
that  we  are  indebted  to  the  superstition  of  the  ancient  Egyptians  for 
having  domesticated  the  species  described  by  Riippell,  we  have  no 
doubt  that  since  its  introduction  to  this  country,  and  more  particularly 
to  the  north  of  Scotland,  there  has  been  occasional  crossing  with  our 
own  native  species,  and  that  the  results  of  these  crosses  have  been 
kept  in  our  houses.  We  have  seen  many  cats  very  closely  resembling 
the  wild  cat,  and  one  or  two  that  were  very  tame,  which  could 
scarcely  be  distinguished  from  it.  There  is  perhaps  no  animal  that  so 
soon  loses  its  cultivation,  and  returns  apparently  to  a  state  completely 
wild.  A  trifling  neglect  of  proper  feeding  or  attention  will  often  cause 
them  to  depend  upon  their  own  resources  ;  and  the  tasting  of  some 
wild  and  living  food,  will  tempt  them  to  seek  it  again,  and  to  leave 
their  civilised  home.  They  then  prowl  about  in  the  same  manner  as 
their  congeners,  crouching  among  cover,  and  carefully  concealing 
themselves  from  all  publicity.  They  breed  in  the  woods  or  thickets, 
and  support  themselves  upon  birds  or  young  animals.  Few  extensive 
rabbit-warrens  want  two  or  three  depredators  of  this  kind,  where 
they  commit  great  havoc,  particularly  among  the  young  in  summer. 
They  sleep  and  repose  in  the  holes,  and  are  often  taken  in  the  snares 
set  for  their  prey.  I  once  came  upon  a  cat  which  had  thus  left  her 
home  :  she  had  newly  kittened  in  the  ridge  of  an  uncut  corn-field. 
Upon  approaching  she  showed  every  disposition  to  defend  her  progeny, 
and  beside  her  lay  dead  two  half-grown  leverets." 

Before  we  quit  this  part  of  the  subject  we  must  not  forget  that 
among  the  animals  seen  by  Riippell  in  Kordofan,  he  discovered  a  new 
small  species  of  Cat. 

Mr.  Bell  ('  History  of  British  Quadrupeds,'  Lond.  8vo.,  1827),  first 
addresses  himself  to  the  question  whether  the  common  wild  cat  is 
the  original  from  which  all  our  domestic  cats  have  sprung,  according 
to  the  general  opinion  of  the  older  naturalists.  He  states  that  there 
are  many  reasons  for  believing  that  this  opinion  is  entirely  erroneous. 
In  the  first  place,  he  observes,  the  general  conformation  of  the  two 
animals  is  considerably  different,  especially  in  the  length  and  form  of 
the  tail,  which  in  the  wild  cat  is  strong,  robust,  and  at  least  as  large 
towards  the  extremity  as  at  the  base  and  middle,  whilst  that  of  the 
domestic  cat  tapers  towards  the  apex.  The  fur  too  of  the  former,  he 
remarks,  is  thicker  and  longer ;  and  although  the  colours  are  some- 
what like  those  which  occur  in  some  individuals  of  the  ordinary 
species,  there  are,  even  in  this  respect,  distinctions  which  can  scarcely 
be  considered  otherwise  than  as  essentially  specific  ;  as  for  instance,  the 
termination  of  the  tail  in  a  black  tuft,  which  invariably  marks  the 
wild  cat.  To  these  distinctions  may  be  added  the  difference  of 
length  of  the  intestinal  canal ;  though  domestication  might  account 
for  much  of  that. 

But  to  return  to  Mr.  Bell.  With  regard  to  the  alleged  crossing 
between  the  wild  and  the  domestic  breeds,  "  it  is  not  without  much 
reflection  on  the  matter"  that  he  has  "  come  to  the  conclusion  that  this 
opinion  of  their  intermixture,  repeated  and  transmitted  from  one  to 
another  till  it  has  become  an  uncontested  dogma,  is  erroneous,  and 
has  its  foundation  in  mistaken  facts."  Mr.  Bell  then  notices  Riippell's 
Felis  maniculata  above  described,  and  comes  to  the  conclusion  that 
"  this  species,  to  which  the  high  authority  of  Riippell  has  assigned 
the  origin  of  our  house  cat,  is  still  farther  removed  from  it  in 
essential  zoological  characters  than  even  the  British  wild  cat,  to 
which  it  had  been  previously  so  generally  referred ;  and  that,  as  in 
the  case  of  so  many  of  our  domesticated  animals,  we  have  yet  to 
seek  for  the  true  original  of  this  useful,  gentle,  and  elegant 
animal." 

We  must  confess  that  we  do  not  see  much  difficulty  in  coinciding 
with  the  opinion  of  Riippell,  Temminck,  and  Sir  William  Jardine 
upon  the  evidence  at  present  known.  It  is  not  attempted  to  be 
denied  that  the  Egyptians  had  a  domestic  cat,  and  we  think  that 
there  can  be  little  doubt  that  the  Domestic  Cat  of  the  Egyptians  was 
identical  with  F.  maniculata.  This  extraordinary  people,  whose 
existence  is  now  only  to  be  traced  in  their  wonderful  and  enduring 
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monuments,  .were,  when  in  their  high  and  palmy  state,  the  centre  of 
civilisation,  and  we  can  see  no  reason  why  other  nations,  who  borrowed 
so  largely  from  them,  should  not  have  also  received  their  domestic 
cat  among  other  benefits  of  civilisation.  This  animal,  when  intro- 
duced, would  be  liable  to  all  the  usual  consequences  of  domestication 
and  of  intermixture,  according  to  the  localities  of  the  various  nations 
who  obtained  it.  We  can  see  no  reason  why  the  domestic  cat,  from 
whatever  source  derived,  should  not  breed  with  the  wild  cat  in  Great 
Britain,  and  we  believe  that  it  has  so  bred. 

The  arguments  derived  from  the  difference  between  the  tails  of  the 
Wild  Cat,  of  the  Domestic  Cat,  and  of  F.  maniculata,  do  not  seem  to  us 
to  carry  much  weight.  We  cannot  shut  our  eyes  to  the  effect  of 
domestication  on  this  organ  among  the  Dogs,  which  gives  us  every 
variety,  from  the  well-clothed  tail  of  the  Newfoundland  dog,  setter, 
and  spaniel,  to  that,  of  the  grayhound,  which  is  so  scantily  furnished 
as  to  owe  one  of  its  excellencies  to  being  '  tailed  like  a  rat ; '  nay,  in 
some  varieties,  that  long  tail  is  reduced  to  almost  no  tail  at  alL 
There  are  also  tailless  cats,  as  Mr.  Bell  himself  notices. 

Still  the  doubt  thrown  on  the  question  by  a  zoologist  of  so  much 
experience  and  skill  as  Mr.  Bell  is  deserving  of  the  most  serious  con- 
sideration, and  should  stimulate  those  who  have  the  opportunity  to 
investigate  the  subject  upon  every  occasion  offered  to  them. 

The  Domestic  Cat  is  Le  Chat  of  the  French  ;  Gatto  of  the  Italians  ; 
Gato  of  the  Spanish  and  Portuguese ;  Katze  of  the  Germans ;  Cyperse 
Kat  and  Huyskat  of  the  Dutch ;  Katta  of  the  Swedes ;  Kat  of  the 
Danes ;  Cath  and  Gwr  Cath  of  the  Welsh ;  and  Felis  domestica,  scu 
Catus  of  Ray.  It  is  worthy  of  remark  that  all  these  names  are  the 
same  as  the  Latin  Catus,  whence  the  diminutives  Catulus  and 
Catcllus  ;  and  this  is  somewhat  in  favour  of  all  northern  and  western 
Europe  having  received  the  Cat  through  Roman  civilisation.  We  are 
thus  brought  nearer  to  Egypt,  its  probable  origin.  The  Greek  word 
'aluros'  (atKovpos)  is  an  odd  one,  and  helps  us  nothing,  being  appa- 
rently a  descriptive  term.  There  seems  to  be  a  word  in  Sanscrit  for 
cat,  leading  to  the  supposition  that  amongst  the  early  Indo-Germanic 
races  the  cat  was  not  domesticated. 

The  varieties  of  the  Common  Cat,  as  in  all  cases  of  domestication, 
are  endless  :  among  the  most  noted  are  the  Tabby,  the  Tortoiseshell, 
the  Chartreux,  which  is  bluish,  and  the  Angora  Cat  with  its  long 
silky  hair.  The  Domestic  Cat  is  but  too  famous  for  its  attainments  in 
the  art  of  ingeniously  tormenting,  and  it  is  difficult  to  say  what  end 
is  answered  by  the  prolonged  agonies  of  fear  and  torture  which  tne 
poor  mouse  is  made  to  undergo  before  it  receives  the  coup  de  grace. 
This  refined  cruelty  appears  to  be  confined  to  mice,  young  rats,  and 
small  quadrupeds :  if  a  cat  strikes  down  a  bird  she  does  not  trifle 
with  it,  but,  conscious  of  its  chances  of  escape,  bites  off  its  head  or 
wounds  it  mortally  at  once. 

We  insert  the  following  from  Pennant,  though  it  has  been  often 
quoted,  not  only  as  illustrating  the  manners  of  a  period  so  distant  as 
that  of  Howel,  who  died  in  the  year  948,  after  a  reign  of  33  years 
over  South  Wales  and  of  8  years  over  all  Wales,  but  also  on  account 
of  the  reflection  at  the  end,  which  we  think  worthy  the  consideration 
of  those  who  are  interested  in  inquiring  whence  the  stock  of  the 
Domestic  Cat  was  derived.  "  Our  ancestors,"  says  Pennant,  "  seem 
to  have  had  a  high  sense  of  the  utility  of  this  animal.  That  excellent 
prince  Howel  Dda,  or  Howel  the  Good,  did  not  think  it  beneath  him, 
among  hi3  laws  relating  to  the  prices,  &c,  of  animals  ('  Leges  Walliaa,' 
p.  247,  248)  to  include  that  of  the  cat,  and  to  describe  the  qualities  it 
ought  to  have.  The  price  of  a  kitling  before  it  could  see  was  to  be 
a  penny ;  till  it  caught  a  mouse,  twopence.  It  was  required  besides 
that  it  should  be  perfect  in  its  senses  of  hearing  and  seeing,  be  a  good 
mouser,  have  the  claws  whole,  and  be  a  good  nurse  ;  but  if  it  failed 
in  any  of  these  qualities  the  seller  was  to  forfeit  to  the  buyer  the 
third  part  of  its  value.  If  any  one  stole  or  killed  the  cat  that  guarded 
the  prince's  granary  he  was  to  forfeit  a  milch  ewe,  its  fleece,  and 
lamb  ;  or  as  much  wheat  as  when  poured  on  the  cat  suspended  by  its 
tail  (the  head  touching  the  floor)  would  form  a  heap  high  enough  to 
cover  the  tip  of  the  former.  This  last  quotation  is  not  only  curious, 
as  being  an  evidence  of  the  simplicity  of  ancient  manners,  but  it 
almost  proves  to  a  demonstration  that  cats  are  not  aborigines  of  these 
islands,  or  known  to  the  earliest  inhabitants.  The  large  prices  set  on 
them  (if  we  consider  the  high  value  of  specie  at  that  time)  and  the 
great  care  taken  of  the  improvement  and  breed  of  an  animal  that 
multiplies  so  fast,  are  almost  certain  proofs  of  their  being  little  known 
at  that  period."    ('British  Zoology.') 

Felis  Catus  of  Linna5us,  the  Wild  Cat,  is  Le  Chat  Sauvage  of  the 
French  ;  Gato  Montis  of  the  Spaniards ;  Wilde  Katze  and  Baumritter 
of  the  Germans ;  Vild  Kat  of  the  Danes ;  Cath  Goed  of  the  Welsh  ; 
Catus  sylvestris  of  Klein ;  and  Felis  sylvatica  of  Merrett. 

Head  triangular,  strongly  marked  ;  ears  rather  large,  long,  trian- 
gular, and  pointed.  Body  strong,  rather  more  robust  than  that  of  the 
Domestic  Cat.  Tail  of  equal  size  throughout  its  length,  or  rather 
larger  towards  the  extremity.  Fur  soft,  long,  and  thick ;  colour  of 
the  face  yellowish-gray,  with  a  band  of  black  spots  towards  th« 
muzzle ;  whiskers  yellowish-white ;  forehead  brown ;  head  gray, 
marked  with  two  black  stripes  passing  from  the  eyes  over  and  behind 
the  ears;  back,  sides,  and  limbs  gray,  darker  on  the  back,  paler  on 
the  sides  ;  with  a  blackish  longitudinal  stripe  along  the  middle  of  the 
back,  and  numerous  paler  curved  ones  on  the  sides,  which  are  darker 


FELID2E. 


FELID.E. 


78J 


towards  the  back,  and  become  obsolete  towards  the  belly,  which  is 
nearly  white.  Tail  annulated  with  light  gray  and  black  ;  tip  of  the 
latter  colour.  Feet  and  insides  of  the  legs  yellowish-gray;  soles 
Dlack,  at  least  in  the  male,  of  which  sex  Temminck  declares  it  to  be  a 
peculiarity.  Colours  of  the  female  paler,  and  markings  less  distinct. 
Dimensions  differing  greatly  according  to  the  statement  of  various 
naturalists.    Medium  size  of  full-grown  male  : — 

Foot.  In.  Lines. 
Length  of  head  and  body    .       .       .       .110  0 

Length  of  head       .       .       .       .  ..033 

Length  of  ears    .       .       .       .       .       .0      2  3 

Length  of  tail  0  112 

Female  rather  smaller.  (Bell.) 
Temminck  gives  the  average  length  as  three  feet. 
The  Wild  Cat  is  found  in  all  the  wooded  countries  of  Europe, 
Germany  especially  ;  Russia,  Hungary,  the  north  of  Asia,  and  Nepaul. 
The  animal  is  larger  in  cold  climates,  and  its  fur  is  there  held  in 
higher  estimation. 


Wild  Cat  {Felis  OaUis). 


In  Britain  it  was  formerly  plentiful,  and  was  a  beast  of  chase,  as 
we  learn  from  Richard  the  Second's  charter  to  the  abbot  of  Peter- 
borough, giving  him  permission  to  hunt  the  hare,  fox,  and  wild  cat. 
The  fur  in  those  days  does  not  seem  to  have  been  thought  of  much 
value,  for  it  is  ordained  in  Archbishop  Corboyl's  canons,  a.d.  1127, 
that  no  abbess  or  nun  should  use  more  costly  apparel  than  such  as  is 
made  of  lambs'  or  cats'  skins. 

The  Wild  Cat  is  now  rarely  found  in  the  south  of  England,  and 
even  in  Cumberland  and  Westmoreland  its  numbers  are  very  much 
reduced.  In  the  north  of  Scotland  and  in  Ireland  it  is  still 
\bundant. 

Among  the  foreign  Wild  Cats  may  be  enumerated  Felis  C haus,  Guld . ; 
the  Mota  Rahn  Manjur,  or  Larger  Wild  Cat,  of  the  Mahrattas  (a 
lynx) ;  and  Felis  torquatus,  F.  Cuv. ;  the  Lhan  Rahn  Manjur,  or  Lesser 
Wild  Cat,  of  the  Mahrattas ;  Felis  Moormensis,  the  Moormi  Cat, 
Hodgson,  from  the  Moormi  Hills  in  Nepaul  ('  Zool.  Proa'  January, 
1824).  Felis  planiceps,  Vigors  and  Horsfield,  departs  in  many  points 
from  the  true  cats,  and  approaches  Prionodon  in  others.  Felis 
TemmincJcii  of  the  same  zoologists,  which  is  near  the  Domestic  Cat  in 
size,  comes  nearer  in  form — it  is  uniform  in  colour — to  the  true 
Tiger-Cats.  We  must  not  omit  to  notice  the  Felis  Caffra,  a  specimen 
of  which  is  to  be  seen  in  the  South  African  Museum  (No.  28),  speci- 
mens of  which  have  been  met  with,  as  the  '  Catalogue '  informs  us,  in 
whatever  direction  South  Africa  has  yet  been  explored.  "  It  exhibits 
certain  fixed  peculiarities  which  unequivocally  constitute  it  a  distinct 
species  from  the  Domestic  Cat,  which  is  occasionally  found  wild  in 
the  colony,  and  with  which  the  former  has  sometimes  been  erroneously 
confounded.  It  possesses  a  full  share  of  the  ferocity  of  the  feline 
tribe  ;  and  dogs  which  have  once  had  a  specimen  of  its  pugnacious 
will  and  power  show  a  considerable  degree  of  caution  in  encountering 
it  a  second  time.  It  is  frequently  found  in  such  flats  as  chance  to  be 
covered  with  long  grass  or  with  a  moderate  growth  of  brushwood  ; 
and  when  disturbed  by  the  approach  of  men  or  dogs,  usually  seeks 
shelter  in  thickets,  or  the  burrows  of  other  animals.  It  preys  upon 
small  quadrupeds  and  birds,  and  is  an  especial  enemy  to  those  of  the 
latter  which  have  their  nests  upon  the  ground."  ('  Catalogue  of 
South  African  Museum.') 

We  subjoin  a  list  of  the  specimens  of  Felinw  in  the  collection  of 
the  British  Museum,  arranged  according  to  the  views  of  Dr.  J.  E.  Gray. 

Felince. 

1.  Leo  Barbarus,  the  Lion;  Felis  Leo,  Linn.;  Leo  Africanus, 
Swains. ;  F.  Leo  Barbarus,  Fischer.    North  Africa. 


2.  Leo  Goojrattensis,  the  Maneless  Lion  ;  Leo  Penicus,  Swains.  (?) ; 
Felis  Leo  Goojrattensis,  Smee. 

3.  Leo  Gambianus,  the  Gambian  Lion;  Lion  du  Senegal,  'Mam. 
Lithog.';  F.  Leo  Senegalensis,  Fischer.  West  Africa,  interior  oI 
Gambia. 

4.  Tigris  regalis,  the  Tiger ;  Felis  Tigris,  Linn.,  Buffon.  India. 

5.  Leopardus  varius,  the  Leopard  or  Panther  ;  Felis  Leopardus  and 
F.  varia,  Schreb. ;  F.  Pardus,  Linn.  (?),  Cuv.;  F.  minor  Ehrenb. ;  F 
Panthera,  Erxl. ;  F.  Antiquorum,  Fischer ;  F.  melas,  Pei-on ;  F 
chalybeata,  Herm. ;  F.  fusca,  Meyer.    Nepaul,  snowy  region. 

6.  Leopardus  Uncia,  the  Ounce ;  Felis  Uncia,  Schreb.,  Buffon ;  F. 
Pardus,  Pallas ;  F.  Irbis,  Ehrenberg  ;  F.  Panthera,  Erxl.  Tibet. 

7.  Leopardus  neglectus,  the  Gambian  Leopard ;  Felis  neglccta,  Gray ; 
F.  servalina,  Ogilby  ;  F.  Senegalensis,  Lesson  ;  F.  eelidogaster,  Temin. 
Gambia,  Western  Africa. 

8.  Leopardus  Onca,  the  Jaguar ;  Felis  Onca,  Linn. ;  F.  Yaguar, 
Griffith. ;  F.  nigra,  Schreb. ;  F.  Panthera,  Schreb.   Tropical  America. 

9.  Leopardus  Serval,  the  Serval ;  Felis  Serval,  Schreb. ;  F.  Capensis, 
Forster;  F.  Galopardus,  Desm. ;  Tiger  Boschkatte,  Cape  colonists. 
Cape  of  Good  Hope. 

10.  Leopardus  Moormensis,  the  Mirvini ;  Felis  Moormensis ;  Hodgson. 
Nepaul. 

11.  Leopardus  concolor,  the  Puma  ;  Felis  concolor,  Linn. ;  F.  dis- 
color, Schreb. ;  F.  Puma,  Shaw ;  Cougouar,  Buflbn ;  Gouazoura,  Azara ; 
Puma,  Hernand.  Canada. 

12.  Leopardus  Yagouarondi,  the  Yagouarondi ;  Felis  Yagouarondi, 
Lacep. ;  F.  Darwinii,  Martin.    French  Guyana. 

13.  Leopardus  marmoratus,  the  Marbled  Cat;  Felis  marmorata, 
Martin ;  F.  Diardii,  Jardine.  Malacca. 

14.  Leopardus  pardalis,  the  Ocelot ;  Felis  pardalis,  Linn.,  Schreb., 
Buffon ;  F.  Chibiguazu,  H.  Smith  (?) ;  F.  Smithii,  Swains.  (?) ;  F.  Ham.il- 
tonii,  Fischer.    Tropical  America. 

15.  Leopardus  mitis,  the  Chati ;  Felis  mitis,  F.  Cuvier ;  F.  Onca, 
S«hreb.,  Buffon;  F.  Chati,  Griffith;  F.  Wiedii,  Swains.  Tropical 
America,  Guyana  ('!). 

16.  Leopardus  macrourus,  the  Kuichua  ;  Felis  macroura,  Pr.  Max. 
F.  Wiedii,  Sching.  Mexico. 

17.  Leopardus  griseus,  the  Gray  Ocelot ;  Felis  armillata,  F.  Cuvier 
Tropical  America. 

18.  Leopardus  pictus,  the  Painted  Ocelot,  Gray.    Tropical  America. 

19.  Leopardus  Tigrinus,ihe  Margay  ;  Felis  1'igrina,  Schreb.,  Buflbn  ; 
F.  Margay,  Griffith ;  F.  Guigua,  Molina.    Tropical  America. 

20.  Leopardus  variegatus,  the  Variegated  Leopard.  Tropical 
America, 

21.  Leopardus  tigrinoides,  the  False  Margay.    Tropical  America. 

22.  Leopardus  viverrinus,  the  Wagati  Cat ;  Felis  viverrinus,  Bennett, 
Gray ;  Wagati,  Elliot.  India. 

23.  Leopardus  Javanensis,  the  Kubouk ;  Felis  Javanensis,  Horsf. ; 
F.  minuta,  var.,  Temm. ;  F.  Diardii,  Griffith ;  F.  undata,  Fischer;  F. 
undulata,  Sching.  Java. 

24.  Leopardus  Sumatranus,  the  Balu  ;  Felis  Sumatrana,  Horsf.  ;  F, 
minuta,  var.,  Temm. ;  F.  undata,  var.,  Fischer. 

25.  Leopardus  Ohinensis,  the  Maou ;  Felis  Chinensis,  Gray.  China. 

26.  Leopardus  Reevesii,  the  Chinese  Bulu,  China ;  Leopardus  Elliotti, 
Elliott's  Cat,  Gray  ;  Felis  Nepalensis,  Hodgson.  Madras. 

27.  Leopardus  Himalayanus,  Warwick's  Cat ;  Felis  Himalayanus, 
Warwick,  Jardine.  India. 

28.  Leopardus  inconspicuus,  the  Waved  Cat,  Gray  ;  Felis  torquatus, 
F.  Cuv. ;  F.  Bengalensis,  Desm. ;  F.  Nepalensis,  Vigors  and  Horsf. 
India,  Gangootra. 

29.  Felis  Catus,  the  Wild  Cat,  Linn.,  Buffon.  Scotland. 

30.  Felis  domestica,  the  Cat,  Brisson;  F.  Catus  Dornesticus,  Schreb. 

31.  Felis  planiceps,  the  Flat-Headed  Lynx ;  Chaus  (?) ;  F.  Diardii, 
Crawford.  Sumatra. 

32.  Chaus  Lybicus,  the  Chaus  ;  Felis  affinis,  Gray ;  F.  Chaus,  Giil- 
denst,  Humb.,  F.  Cuv. ;  F.  Dongolensis,  Hemp.,  and  Ehr. ;  F.  caligata, 
Bruce  ;  F.  Lybicus,  Oliv. ;  F.  Catolynx,  Pallas ;  Lynchus  erythrotus, 
Hodgson  ;  F.  Kutas,  Pearson ;  F.  Ruppellii,  Brant.  Nepaul. 

33.  Chaus  pidchellus,  the  Smaller  Chaus;  Felis  pulchella,  Gray. 
Egypt. 

34.  Chaus  servalinus,  the  Servaline  Chaus ;  Felis  ornata,  Jardine; 
F.  servalina,  Jardine.  India. 

35.  Chaus  Caffer,  Caflre  Cat;  Felis  Caffra,  Desm.  (?).  Capo  of  Good 
Hope. 

36.  Caracal  melanotis,  the  Caracal ;  Felis  Caracal,  Buflbn.  Cape  of 
Good  Hope. 

37.  Lyncus  Canadensis,  the  Peeshoo,  or  Canada  Lynx  ;  Felis  Cana 
densis,  Geoff.,  Richards. ;  F.  borealis,  Temm. ;  Cat-Lynx,  Penn.  ; 
Carcagous,  Charlevoix.  Canada. 

38.  Lyncus  pardinus,  the  Southern  Lynx  ;  Felis  pardina,  Okeu  ; 
Loup-Cervier,  Perrault.    Sardinia  (?),  Spain,  Sierra  Morena. 

39.  Gueparda  jubata,  the  Youze  or  Cheetah ;  Felis  jubata,  Schreb. 
F.  guttata,  Herm. ;  F.  Fearonis,  A.  Smith  (?) ;  F.  venatica,  H.  Smith 
Hunting  Cat,  Penn.    Cape  of  Good  Hope. 

Fossil  Felidce. 

In  the  second  or  Miocene  period  of  the  Tertiary  Formation? 
we  have  hitherto  found  the  first  traces  of  large  Fossil  Cats.  Theri 
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are  no  less  than  four  species  of  these  great  cats,  some  as  large  as 
a  lion,  enumerated  by  Professor  Kaup  from  the  Epplesheim  sand 
near  Altzey,  about  twelve  leagues  south  of  Mayence.  These  remains 
are  preserved  in  the  museum  at  Darmstadt.  The  professor  names 
these  Felis  aphanista,  F.  prisca,  F.  ogygia,  and  F.  antediluviana.  In 
the  third  and  fourth  (or  Pliocene),  divisions  of  the  Tertiary  periods, 
we  find  that  the  number  of  terrestrial  herbivorous  quadrupeds  become 
more  abundant ;  and,  with  their  numerical  importance,  the  Carnivora, 
whose  agency  was  required  for  keeping  them  down,  increase  also. 
Dr.  Buckland  in  his  'Reliquiae  Diluvianae'  mentions  that  Cuvier 
found  the  tusks  of  an  extinct  lion  or  tiger  in  the  Breccia  of  Nice,  and 
that  Mr.  Pentland  had  discovered  the  tooth  of  the  same  extinct  tiger 
in  the  Breccia  of  Antibes.  Bavard,  the  Abbe"  Croizet,  and  Jobert,  in 
the  work  on  '  Fossil  Cats,'  found,  among  the  remains  contained  in  the 
Ossiferous  Rocks  of  Auvergne  (Puy  de  Dome)  the  following  species  : 
Felis  Issidoriensis,  F.  brevirostris,  F.  Pardinensis,  F.  Arvemensis,  and 
F.  Megantereon. 

The  following  Fossil  Cats  are  enumerated  by  Von  Meyer : — Felis 
spekva  ;  F.  antiqua,  Cuv. ;  F.  Issiodorensis,  Croiz.  and  Job. ;  F.  brevi- 
rostris, Croiz.  and  Job.;  F.  Pardinensis,  Croiz.  and  Job. ;  F.  Arvem- 
ensis, Croiz.  and  Job. ;  F.  Megantereon,  Brav. ;  F.  cultridens,  Brav.  ; 
F.  apkanistes,  Kaup. ;  F.  ogygia,  Kaup  ;  and  F.  prisca,  Kaup. 

Dr.  Lund,  in  his  '  View  of  the  Fauna  of  Brazil  previous  to  the  last 
Geological  Revolution,'  remarks  that  the  Hunting  Leopard  (Felis 
jubata,  Linn. ;  Cynailurus,  Wagl.),  which  differs  from  the  rest  of  the 
Cats  in  many  essential  characters,  has  been  very  properly  formed 
into  a  separate  genus ;  for  its  claws  are  not  retractile ;  it  is  gregarious, 
and  of  so  mild  a  disposition  that  it  is  frequently  tamed  and  employed 
in  the  chase.  But,  he  observes,  as  a  remarkable  contrast  to  this,  that 
its  dental  system  is  upon  a  more  murderous  plan  than  that  of  the  true 
Fcles,  not  having  the  flat  projection  on  the  large  tearing  molar  of  the 
upper  jaw,  which  is  found  in  all  the  other  predaceous  genera,  and  the 
development  of  which  is  in  inverse  proportion  to  the  animal's 
carnivorous  propensities.  Dr.  Lund  recognised  this  form  of  dentition 
in  a  small  animal  of  the  extinct  Fauna  of  the  Brazilian  region,  which 
was  the  scene  of  his  valuable  labours,  not  exceeding  a  domestic  cat  in 
size ;  and  he  has  named  it  Cynailurus  minutus.  Besides  this  he  disco- 
vered the  remains  of  two  species  of  the  normal  feline  form,  one  as 
large  as  the  Long-Tailed  Tiger-Cat  (Felis  macroura,  Pr.  Max.),  the 
other  larger  than  the  Jaguar  (Felis  Onfa,  Linn.),  and  comparable  to 
the  Tiger  and  the  Lion,  the  largest  species  of  the  Old  World. 

In  his  '  British  Fossil  Mammals,'  Professor  Owen  describes  four 
forms  of  Felidai :— 1.  Felis  spelcea,  the  Great  Cave-Tiger ;  2.  F.  Par- 
doides  ;  3.  F.  Catus  ;  4.  Machairodus  latidens. 

In  hia  account  of  the  first  Professor  Owen  says  : — 

"  It  is  too  commonly  supposed  that  the  Lion,  the  Tiger,  and  the 
Jaguar  are  animals  peculiarly  adapted  to  a  tropical  climate.  The  genus 
Felis  is  however  represented  by  species  in  high  northern  latitudes, 
and  in  all  the  intermediate  countries  to  the  equator ;  and  there  is  no 
genus  of  Mammalia  in  which  the  unity  of  organisation  is  more  closely 
maintained,  and  in  which  therefore  we  find  so  little  ground  in  the 
structure  of  a  species,  though  it  may  most  abound  at  the  present  day 
in  the  tropics,  for  inferring  its  special  adaptation  to  a  warmer  climate. 
A  more  influential,  and  indeed  the  chief  cause  or  condition  of  the 
prevalence  of  the  larger  feline  animals  in  any  given  locality,  is  the 
abundance  of  the  vegetable-feeding  animals  in  a  state  of  nature,  with 
the  accompanying  thickets  or  deserts  unfrequented  by  man.  The 
Indian  Tiger  follows  the  herds  of  Antelope  and  Deer  in  the  lofty 
Himalayan  chain  to  the  verge  of  perpetual  snow.  The  same  species 
also  passes  that  great  mountain  barrier  and  extends  its  ravages,  with 
the  Leopard,  the  Panther,  and  the  Cheetah,  into  Bocharia,  to  the 
Altan  chain,  and  into  Siberia  as  far  as  the  fiftieth  degree  of  latitude, 
preying  principally  on  the  wild  horses  and  asses.  It  need  not 
therefore  excite  surprise  that  indications  should  have  been  discovered 
in  the  fossil  relics  of  the  ancient  Mammalian  population  of  Europe,  of 
a  large  feline  animal  the  contemporary  of  the  Mammoth,  of  the 
tichorine  Rhinoceros,  and  of  the  gigantic  Cave-Bear  and  Hyaena,  and 
the  slayer  of  the  oxen,  deer,  and  equine  quadrupeds  that  so  abounded 
during  the  same  epoch. 

"  These  indications  were  first  discoveredin  the  bone-caves  of  Germany ; 
and  Cuvier  in  his  usual  masterly  review  of  the  materials  which  were 
accessible  up  to  the  period  of  his  'Memoir'  [on  the  Cave  Carnivora 
in  the  'Annales  du  Muse'um'  for  1806,  concludes  that  the  most 
characteristic  of  the  fossils  of  the  great  feline  animal  could  be  referred 
neither  to  the  existing  Lion  or  Lioness,  nor  to  the  Tiger,  still  less  to 
the  Leopard,  or  Panther,  but  that  it  more  resembled  in  the  curvature 
of  the  lower  border  of  the  under  jaw  the  Jaguar. 

"  Mr.  Goldfuss  having  subsequently  obtained  an  almost  entire  fossil 
cranium  of  the  large  extinct  feline  animal,  described  it  under  the 
name  of  Felis  spelcea,  which  name  Cuvier  adopted  in  the  later  edition 
of  his  great  work,  adding  to  the  distinctions  which  Goldfuss  had 
pointed  out  between  the  fossil  and  the  skulls  of  the  existing  Felines, 
including  the  Jaguar,  that  the  suborbital  foramen  appeared  to  be 
smaller  and  placed  further  from  the  margin  of  the  orbit  than  in  the 
existing  Lion  or  Tiger.  Although  in  the  uniform  and  gentle  curve  of 
the  upper  contour  of  the  fossil  skull  it  resembles  more  that  of  the 
Leopard  than  any  of  the  larger  Felines,  Cuvier  subsequently  speaks  of 
the  extinct  species  as  a  lion  or  a  tiger.    There  is  a  constant  and  well- 


marked  character,  of  which  Cuvier  appears  not  to  have  been  aware,  by 
which  the  skulls  of  the  existing  lion  and  tiger  may  be  distinguished 
from  one  another  :  it  consists  in  the  prolongation  backwards  in  the 
Lion  of  the  nasal  processes  of  the  maxillary  bones  to  the  same  trans- 
verse line  which  is  attained  by  the  upper  ends  of  the  nasal  bones ; 
whilst  in  the  Tiger  the  nasal  processes  of  the  maxillary  bones  never 
extend  nearer  to  the  transverse  line  attained  by  the  upper  ends  of  the 
nasal  bones  than  one-third  of  an  inch,  and  sometimes  fall  short  of  it 
by  two-thirds  of  an  inch,  where  they  terminate  by  an  obtuse  or  trun- 
cated extremity,  whilst  in  the  Lion  they  are  pointed.  It  is  very 
desirable  that  this  character  should  be  determined  if  possible  in  the 
continental  specimens  of  the  skulls  of  the  Felis  spelcea.  If  the  nasal 
processes  of  the  superior  maxillary  bones  do  not  extend  as  far  back- 
wards as  the  nasal  bones,  it  may  be  concluded  that  the  species  was  not 
a  lion ;  but  as  the  shorter  processes  of  the  superior  maxillary  bones 
are  present  in  the  skull  of  the  Jaguar  and  Leopard  as  well  as  the  Tiger, 
the  approximation  of  the  fossil  to  the  striped  or  the  spotted  species  of 
the  genus  Felis  will  depend  upon  other  characters." 

Portions  of  the  skeleton  of  F.  spelcea,  more  especially  the  teeth  and 
jaws,  have  been  found  in  the  caves  at  Kirkdale,  Kent's-Hole,  Sandford 
Hill,  Hutton,  Bleadon,  and  North  Cliff  in  Yorkshire. 

The  second  species  was  indicated  by  Professor  Owen  from  the 
specimens  of  a  tooth  obtained  by  Mr.  Colchester  from  the  Red  Crag 
of  Newbourne,  near  Woodbridge  in  Suffolk.  Teeth  of  the  Bear,  Hog, 
and  Deer  have  been  obtained  from  the  same  locality.  This  species 
seems  to  have  the  same  antiquity  as  the  F.  aphanista  and  F.  antedilu- 
viana of  Kaup,  both  of  which  were  discovered  by  Dr.  Kaup,  associated 
with  Dinotheriums  and  Mastodons  in  the  Miocene  of  Epplesheim. 

F.  Catus,  the  Wild  Cat.  Fossil  remains  of  a  feline  animal  about 
the  size  of  the  Wild  Cat  were  first  noticed  by  Dr.  Schmerling  in  his 
description  of  the  caverns  in  the  province  of  Liege,  where  they  were 
found  in  tolerable  abundance.  He  assigns  the  right  ramus  of  a  lower 
jaw,  which  exceeds  by  a  few  lines  the  specimen  figured  above,  to  a 
species  or  variety  which  he  calls  Felis  Catus  magna  ;  and  the  greater 
proportion  of  the  fossils,  which  include  some  entire  skulls,  to  the  Felis 
Catus  minuta.  These  however  do  not  vary  from  the  standard  of  the 
existing  Wild  Cat,  more  than  the  varieties  due  to  age  or  sex  are  now 
observed  to  do. 

French  naturalists  have  also  enumerated  a  considerable  collec- 
tion of  bones  of  the  Wild  Cat,  discovered  in  the  caverns  of  Lunel 
Vale. 

"  The  most  authentic  specimens  of  the  Felis  Catus,  in  relation  to 
their  antiquity,  which  appear  yet  to  have  been  obtained  from  British 
localities,  are  the  right  ramus  of  the  lower  jaw,  retaining  the  canine 
tooth,  discovered  in  the  brick-earth  at  Grays,  Essex,  and  a  corre- 
sponding part  of  the  lower  jaw,  almost  identical  in  size  and  shape, 
but  retaining  the  three  molar  teeth,  from  the  cave  of  Kent's-Hole, 
Torquay.  The  Essex  jaw  of  the  Wild  Cat,  which  was  found  in  the 
same  deposit  that  has  yielded  so  many  remains  of  the  Mammoth,  was 
in  the  usual  condition  of  the  bones  of  that  period ;  and  the  specimen 
from  Kent's-Hole,  now  in  the  British  Museum,  precisely  accords  in 
colour  and  chemical  composition  with  the  fossils  of  the  extinct  quad- 
rupeds from  the  same  cave.  The  outlines  of  the  pre-molar  teeth  pre- 
served in  this  jaw  are  added  above  the  corresponding  empty  sockets 
of  the  jaw  figured,  with  which  they  quite  agree  in  size ;  and  both  are 
undistinguishable  from  the  analogous  parts  of  the  still  existing  species 
of  Wild  Cat.  We  seem  therefore  here  to  have  another  instance  of 
the  survival,  by  a  smaller  and  weaker  species,  of  those  geological 
changes  which  have  been  accompanied  by  the  extirpation  of  the 
larger  and  more  formidable  animals  of  the  same  genus.  Our  house- 
hold cat  is  probably  a  domesticated  variety  of  the  same  species  which 
was  contemporary  with  the  spelaean  Bear,  Hyaena,  and  Tiger.  It 
appears,  at  least  from  an  observation  recorded  by  M.  De  Blainville, 
that  Grimalkin  cannot  be  the  descendant  of  the  Egyptian  Cat,  as 
M.  Temminck  supposed.  The  first  deciduous  inferior  molar  tooth  of 
the  Felis  maniculata  has  a  relatively  thicker  crown,  and  is  supported 
by  three  roots  ;  whilst  the  corresponding  tooth  in  both  the  Domestic 
and  Wild  Cats  of  Europe  has  a  thinner  crown  and  two  roots.  The 
tail  of  the  Domestic  Cat  is  more  tapering,  and  a  little  longer  than  in 
the  Wild  Cat ;  but  the  extent  to  which  this  part  is  shown  by  a  curious 
propagated  variety  of  tailless  cat  to  be  susceptible  of  modification, 
ought  to  warn  us  against  inferring  specific  distinction  from  slight 
differences  in  the  proportions  of  the  tail."  (Owen.) 

Machairodus  latidens.  In  this  island,  anterior  to  the  deposition  of 
the  Drift,  there  was  associated  with  the  great  extinct  Tiger,  Bear,  and 
Hyaena  of  the  caves,  in  the  destructive  task  of  controlling  the  num- 
bers of  the  richly-developed  order  of  the  Herbivorous  Mammalia,  a 
feline  animal  as  large  as  the  tiger,  and,  to  judge  by  its  instruments  of 
destruction,  of  greater  ferocity. 

In  this  extinct  animal,  as  in  the  Machairodus  cultridens  of  the  Val 
d'Arno,  and  the  M.  Megantereon  of  Auvergne,  the  canines  curved 
backwards,  in  form  like  a  pruning-knife,  having  the  greater  part  of 
the  compressed  crown  provided  with  a  doubly-cutting  edge  of  serrated 
enamel ;  that  on  the  concave  margin  being  continued  to  the  base,  the 
convex  margin  becoming  thicker  there  like  the  back  of  a  knife  to 
give  strength,  and  the  power  of  the  tooth  being  further  increased  by 
the  expansion  of  its  sides.  Thus,  as  in  the  Megalosaurus,  each  move- 
ment of  the  jaw  with  a  tooth  thus  formed  combined  the  power  of  tlw 
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knife  and  saw,  whilst  the  apex  in  making  the  first  incision  acted  like 
the  two-edged  point  of  a  sabre,  the  backward  curvature  of  the  full- 
grown  teeth  enabled  them  to  retain  like  barbs  the  prey  whose 
quivering  flesh  they  penetrated.  Three  of  these  canine  teeth  were 
discovered  by  the  Rev.  Mr.  Mac  Enery  in  Kent's  Hole,  Torquay,  and 
were  recognised  by  Dr.  Buckland  as  bearing  a  close  resemblance  to 
the  canines  of  the  Ursus  cultridens  of  the  Val  d'Arno.  Professor 
Nesti,  to  whom  Dr.  Buckland  transmitted  casts  of  these  teeth, 
recognised  the  same  resemblance,  but  noticed  their  proportionably 
greater  breadth.  The  cast  of  one  of  the  largest  of  the  canines  of  the 
Machairodus  cultridens  from  the  Val  d'Arno,  presented  to  Professor 
Owen  by  Mr.  Pentland,  measures  eight  inches  and  a  half  in  length  along 
the  anterior  curve,  and  one  inch  and  a  half  in  breadth  at  the  base  of 
the  crown.  "The  largest  of.the  canines  of  the  Machairodus  from  Kent's 
Hole  measures  six  inches  along  the  anterior  curve  and  one  inch  two 
lines  across  the  base  of  the  crown.  The  English  specimens  are  also 
thinner  or  more  compressed  in  proportion  to  their  breadth,  especially 
at  the  anterior  part  of  the  crown,  which  is  sharper  than  iu  the 
Machairodus  cultridens.  (Owen.) 

These  differences  are  so  constant  and  well  marked  in  the  British 
specimens  that  Professor  Owen  has  proposed  for  them  the  above 
specific  name. 

We  here  figure  a  tooth  of  Megalosaurus,  a  tooth  of  Machairodus 
(Ursus  cultridens),  and  a  cast  of  another,  from  specimens  in  the 
Museum  of  the  Geological  Society  of  London. 


a,  tooth,  imperfect  below,  natural  size  ;  b,  outline  of  cast  of  tooth,  perfect, 
half  natural  size  ;  c,  tooth  of  Megalosaurus,  natural  size. 

Hitherto  no  parts  of  the  skeleton  of  M.  latidens  have  been  found  in 
England  so  as  to  throw  any  additional  light  on  the  organisation  of 
this  once  formidable  beast  of  prey.  It  must  have  however  equalled, 
or  nearly  equalled,  in  bulk  the  Spelaean  Tiger.  "  When  we  are 
informed,"  says  Professor  Owen,  "that  in  some  districts  of  India 
entire  villages  have  been  depopulated  by  the  destructive  incursions 
of  a  single  species  of  large  feline  animal,  the  Tiger,  it  is  hardly  con- 
ceivable that  man  in  an  early  and  rude  condition  of  society  could 
have  resisted  the  attaeks  of  the  more  formidable  Tiger,  Bear,  and 
Machairodus  of  the  Cave  epoch.  And  this  consideration  may  lead  us  the 
more  readily  to  receive  the  negative  evidence  of  the  absence  of  well- 
authenticated  human  fossil  remains ;  and  to  conclude  that  man  did 
not  exist  in  the  land  which  was  ravaged  simultaneously  by  three 
such  formidable  Camivora,  aided  in  their  work  of  destruction  by 
troops  of  savage  hysenas."    [See  Supplement.] 

The  following  is  a  list  of  the  species  of  Felis  to  be  seen  in  the 
Zoological  Gardens,  Regent's  Park  ; — 
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F.  Leo,  var.  Goojraltensis,  Smee  ;  F.  Leo,  Linn.  "I  j. 

Morocco,  Nubia,  Ushantee,  Mozambique  .    .  J 
F.  Tigris,  Linn.    Goa,  Baroda,  Bengal     .       .  Tiger. 
F.  Onya,  Linn.    Orinoco,  Amazon       .       .    .  Jaguar. 
F.  Pardus,   Linn.     Western  Africa,   South  1  Leor)ar(j 

Africa,  Ceylon,  India,  Malacca  .       .    .    .  J  1 
F.  Leopardus,  Schreber.    Morocco      .       .    .    Panther  (?). 
F.  jubata,  Sch.    Nubia,  South  Africa      .       .  Cheetah. 
F.  pardalis,  Linn.    South  America     .       .    .  Ocelot. 
F.  mitis,  F.  Cuvier.    South  America       .       .  Ocelot. 
F.  mclanura,  Ball.    Demerara     .       .       .    .  Ocelot. 

F.  (?).    Peru  Ocelot. 

F.  macrocelis.    Java  Rimau-Dahan. 

F.  Tigrina,  Schreber.    South  America     .       .  Ocelot. 

F.  Served,  Schreber.    South  Africa     .       .    .  Serval. 

F.  Servalina,  Ogilby.    Gambia        .       .       .    Western  Serval. 

F.  viverrina,  Bennett.    Bengal    .       .       .    .  Wagati. 

F.  Chaus,  Guldenstedt.    Egypt       .       .       .    Marsh  Cat. 

F.  Caracal,  Schreber.   Gambia,  Bombay,  Nubia  Caracal. 

F.  Canadensis,  Geoffroy.    North  America       .    Canadian  Lynx. 

F.  concolor,  Linn.      North  America,  Chili,  \  puma 

Amazon       .......  J 

F.  Eyra,  Desmarest.    Paraguay  (?)  .    .  Eyra. 

FELIS.  [FELIDiE.] 

FELSPAR,  a  Mineral  which  occurs  in  every  part  of  the  earth,  and 
is  one  of  the  constituents  of  granite. 

It  occurs  crystalline  and  massive.  The  primary  form  of  the  crystal 
is  an  oblique  rhombic  prism.  Colour  white,  gray,  green,  red,  of  diffe- 
rent shades.  Transparent,  translucent,  or  opaque.  Lustre  vitreous. 
Specific  gravity,  25  to  2'6.  Hardness,  6-0.  Streak  grayish-white. 
Cleavage  parallel  to  the  terminal  plane  and  oblique  diagonal.  Frac- 
ture conchoidal,  uneven.  There  are  several  varieties.  That  known 
by  the  name  of  Adularia  occurs  in  large  crystals,  especially  in  Mont 
St.  Gothard.  Moonstone  is  a  variety  which  has  a  pearly  lustre,  and 
when  cut  and  polished  is  chatoyant ;  the  finest  specimens  of  this  are 
from  Ceylon.  Sunstone  is  similar,  but  contains  minute  scales  of  mica. 
Aventurin  Felspar  often  owes  its  iridescence  to  minute  crystals  of 
specular  or  titanic  iron.  The  massive  varieties  are  amorphous. 
Structure  granular,  compact.  A  green  variety  has  been  found  in 
Siberia.  The  several  varieties  differ  but  little  in  composition. 
Adularia,  which  is  one  of  the  purest  varieties,  according  to  Vauquelin, 
consists  of : — 

Silica       ."'     .    1  ;      .       .       .  •  >'J  '  .  64 

Alumina   .20 

Potash  14 

Lime    .........  2 

—100 

Felspar  is  distinguished  from  Scapolite  by  its  more  difficult  fusi- 
bility, and  by  a  slight  tendency  to  a  fibrous  appearance  in  the  cleavage- 
surface  of  the  latter,  especially  in  massive  varieties  ;  from  Spodumene 
by  its  blow-pipe  characters.  Felspar  is  one  of  the  constituents  of 
granite,  gneiss,  mica-slate,  porphyry,  and  basalt,  and  often  occurs,  in 
these  rocks  in  crystals.  Dana  says  St.  Lawrence  county,  New  York, 
affords  fine  crystals;  also  Orange  county,  New  York;  Haddam  and 
Middletown,  Connecticut ;  South  Royalston  and  Barre,  Massachusetts ; 
besides  numerous  other  localities.  Green  Felspar  occurs  at  Mount 
Desert,  Maine  ;  an  Aventurine  Felspar  at  Leyperville,  Pennsylvania  ; 
Adularia  at  Haddam  and  Norwich,  Connecticut;  and  Parsonsfield, 
Maine.  A  Fetid  Felspar  (sometimes  called  Necronite)  is  found  at 
Roger's  Rock,  Essex  county;  at  Thomson's  Quarry,  near  196th-street, 
New  York  city,  and  twenty-one  miles  from  Baltimore.  Carlsbad  and 
Elbrogen  in  Bohemia;  Baveno  in  Piedmont;  St.  Gothard;  Arendal 
in  Norway ;  Land's  End,  England ;  and  the  Mourn  Mountains,  Ireland, 
are  some  of  the  more  interesting  localities.  The  name  Felspar  is  a 
German  word,  '  feld '  meaning  field. 

Felspar  is  used  extensively  in  the  manufacture  of  porcelain. 
Moonstone  and  Sunstone  are  often  set  in  jewellery.  They  are 
polished,  with  a  rounded  surface,  and  look  somewhat  like  cat's-eyes, 
but  are  much  softer. 

Kaolin—  This  name  is  applied  to  the  clay  that  results  from  the 
decomposition  of  Felspar.  It  is  the  material  used  for  making  porce- 
lain or  china-ware.  The  change  the  Felspar  undergoes  in  producing 
Kaolin  consists  principally  in  a  removal  of  the  alkali-potash,  with  part 
of  the  silica,  and  the  addition  of  water.  Composition  of  a  specimen 
from  Schneeberg  (Berthier) : — 

Silica  _   43;6 

Alumina    ...  .  .  3  /  '7 

Peroxide  of  Iron  1"» 

Water   I2"6 

It  occurs  in  extensive  beds  in  granite  regions,  where  it  has  been 
derived  from  the  decomposition  of  this  rock.  A  granite  containing 
talc  seems  to  be  the  most  common  source  of  it.  [Rocks.] 

FENESTE'LLA,  a  beautiful  and  abundant  genus  of  Fossil  Zoophyta, 
allied  to  Retepora,  which  occurs  in  the  whole  Palaeozoic  series. 
(Lonsdale,  '  Sil.  System,' &c.)  . 

FENNEC.  the  name  of  a  species  of  Canis,  the  C.  Zerda  of  Gmehn. 
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FENNEL.  [Foenicdlum.] 
FENUGREEK.  [Trigonella.] 

FER^E,  the  third  order  of  Mammalia,  according  to  LinnEeus.  The 
following  is  his  character  of  the  order : — Upper  incisor  teeth  (primores) 
six,  rather  acute  (acutiusculi) ;  canine  teeth  solitary.  The  order  con- 
tains the  following  genera :— 1.  Phoca  (the  Seals) ;  2.  Canis  (the  Dogs, 
Wolves,  Foxes,  Hyaenas,  and  Jackals) ;  3.  Felis  (the  Cats,  Lions, 
Tigers,  Leopards,  Lynxes,  and  smaller  cats) ;  4.  Viverra  (the  Ichneu- 
mons, Coatis,  Skunk  (Putorius),  Civets,  and  Genets) ;  5.  Mustela  (the 
Otters,  Glutton,  Martens,  Pole-Cats,  Ferrets,  and  Weasels,  including 
the  Ermine,  &c.) ;  6.  Ursus  (Bears,  Badgers,  and  Racoons) ;  7.  Didel- 
phis  (the  Opossums) ;  8.  Talpa  (the  Moles) ;  9.  Sorex  (the  Shrews) ; 
10.  Erinaceus  (the  Hedgehogs).  Linniuus  places  the  Fene  between 
the  orders  Bruta  and  Glires. 

FERGUSONITE,  a  crystallised  mineral,  which  is  principally  a 
Columbate  of  Yttria.  It  has  been  found  only  in  Greenland,  near  Cape 
Farewell,  imbedded  in  quartz. 

Its  primary  form  is  a  square  prism.  Colour  brownish-black.  Opaque, 
except  in  the  splinters.  Lustre  slightly  metallic.  Specific  gravity 
5-838.  Hardness  5'5  to  6-0.  Streak  pale  brown.  Fracture  conchoidal. 
Before  the  blow-pipe  becomes  of  a  greenish-yellow,  and  does  not  fuse, 
but  with  a  phosphate  it  dissolves  completely.  According  to  Hartwall, 
this  mineral  consists  of 


Oxide  of  Columbium   47'75 

Yttria   41-91 

Zirconia   3-02 

Oxide  of  Cerium   4-68 

Oxide  of  Tin   1-00 

Oxide  of  Uranium      .....  0  95 

Oxide  of  Iron   0'34 
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FERNS,  the  common  name  for  a  group  of  Cryptogamous  Plants. 
[Filices;  Dan^ace^;;  LYCOFODiACEiE;  Polypodiace*;  Marsileace^e; 
Ophioglossacea] 

FERO'NIA,  the  name  of  a  genus  of  Plants  belonging  to  the  natural 
order  Aurantiaceos.  The  flowers  are  often  polygamous.  The  petals 
are  usually  5  in  number,  occasionally  4  or  6,  spreading.  The  calyx  is 
flat  and  5-toothed.  Stamens  10  ;  filaments  dilated  and  united  at  the 
base  ;  anthers  linear-oblong,  tetragonal.  The  ovary  is  seated  on  the 
elevated  disc,  5-  or  occasionally  6-celled ;  ovules  numerous  in  each  cell. 
It  has  scarcely  any  style  and  an  oblong  stigma.  The  fruit  is  inclosed 
in  a  hard  rind,  5-celled  and  many  seeded,  which  seeds  are  immersed 
in  a  fleshy  pulp.  The  leaves  are  pinnated  with  from  5  to  7  leaflets 
nearly  or  quite  sessile,  very  slightly  crenulated,  with  pellucid  dots 
along  the  margin,  inconspicuously  dotted  elsewhere  :  the  racemes  are 
axillary,  terminal,  and  few-flowered. 

F.  Elephantum  is  the  Elephant-Apple  or  Wood-Apple  of  the  Coro- 
mandel  coast,  where  it  is  very  generally  eaten.  The  branches  of  this 
tree  are  armed  with  small  spines.  The  leaflets,  which  vary  in  number 
from  5  to  7,  are  small,  obovate  and  smooth ;  when  very  young  they 
are  thin,  and  when  bruised  have  a  most  fragrant  smell  resembling 
anise.  The  native  practitioners  of  India  consider  them  stomachic 
and  carminative.  After  a  certain  age  however  the  leaves  become 
tough  and  almost  coriaceous.  The  fruit  is  fleshy,  and  extremely  acid 
before  it  arrives  at  maturity  ;  but  when  ripe,  it  contains  a  dark-brown 
agreeable  subacid  pulp.  In  appearance  the  fruit  is  large,  spheroidal, 
rugced,  and  often  warted  externally  :  the  seeds  are  in  five  parcels,  and 
are  flat  and  woolly,  adhering  to  the  branched  placentae  by  means  of 
long  cords. 

A  transparent  oily  fluid  exudes  from  the  trunk  of  this  tree  when 
an  incision  is  made  into  it,  which  is  used  by  painters  for  mixing  their 
colours.  A  clear  white  gum  may  also  be  obtained  from  the  tree  very 
much  resembling  gum-arabic.  The  wood  is  likewise  valuable  on 
account  of  its  durability,  whiteness,  and  hardness. 

F.  pellucida  has  leaves  full  of  transparent  dots  ;  the  common  petiole 
round,  pubescent ;  this  tree  usually  attains  a  height  of  20  feet,  and  is 
a  native  of  the  East  Indies,  where  the  fruit  is  generally  eaten.  The 
flowers  are  white. 

In  cultivation  these  trees  thrive  well  in  a  mixture  of  turfy  loam  and 
peat :  and  ripened  cuttings  will  strike  root  in  sand  under  a  glass 
exposed  to  heat. 

(Lindley,  Flora  Medica  ;  Don,  Dichlamydeous  Plants.) 

FERRET.  [MusTELiDiE.] 

FERRO-TANTALITE.  [Columbite.] 

FE'RULA,  a  genus  of  Plants  belonging  to  the  natural  order 
Umbelliferce,  whose  species  often  yield  a  powerful  stimulating  gum- 
resin  employed  in  medicine.  It  differs  from  Pastinaca  and  Peuce- 
danum  by  its  fruit  having  several  vittae  in  each  channel,  and  from 
Opoponax,  which  it  otherwise  resembles,  in  the  margin  of  the  fruit 
being  thin  and  fiat,  not  thickened  and  convex.  The  fruit  is  in  appear- 
ance extremely  similar  to  that  of  a  parsnip  ;  it  is  compressed  from 
the  back  till  it  is  extremely  flat,  and  it  thins  away  at  the  edge.  There 
are  three  approximated  filiform  dorsal  ridges,  and  the  two  lateral  ones 
are  distant,  obsolete,  or  lost  in  the  edge.  In  each  channel  there  are 
three  or  more  vittao,  and  on  the  commissure  four,  or  a  great  many. 
The  flowers  are  always  yellow,  and  the  stem  solid,  its  cavity  being 
filled  with  a  spongy  substance,  in  which  fibres  are  vaguely  dispersed. 


FESTUCA.  80t 


The  drugs  called  Sagapenum  and  Assafoetida  were  supposed  to  be 
produced  by  species  of  this  genus,  but  by  which  in  particular  it  was 
not  known  with  certainty.  Dr.  Falconer  has  shown  that  A6safcctida  at 
least  is  produced  by  another  genus,  which  he  calls  Narthex. 

F.  Assafoetida  is  found  in  only  two  districts  of  Persia,  namely, 
the  fields  and  mountains  of  Herat,  the  capital  of  Khorassan,  and  the 
range  of  mountains  in  the  province  of  Lar  (Laristan),  extending  from 
the  river  Cur  as  far  as  the  town  of  Congoon,  along  the  coast  of  the 
Persian  Gulf.  KaMopfer  states  that  even  here  the  plants  do  not 
always  yield  the  drug  ;  that  it  is  only  those  of  the  desert  near  Herat 
and  of  the  mountains  round  Disguun  in  Laristan  that  furnish  it ;  and 
he  figures  a  plant,  with  a  naked  simple  stem,  clothed  with  leafless 
sheaths,  umbels  without  involucre,  a  coarse  woody  root  rising  above 
the  ground,  and  pinnated  leaves  with  pmnatifid  segments  and  oblong 
obtuse  lobes.  This  plant  is  the  Ferula  Assafoetida  of  Linnaeus  and 
De  Candolle ;  what  is  supposed  to  be  it  has  since  been  met  with  in 
Beloochistan,  and  Lieutenant  Burnes  saw  what  he  calls  Assafoetida 
growing  in  great  luxuriance  in  the  mountains  of  Hindu-Koosh  at  an 
elevation  of  7000  feet.  He  states  that  it  is  an  annual,  and  grows  to 
the  height  of  8  or  10  feet,  when  it  withers  and  decays.  The  milk 
which  it  exudes  is  first  white,  and  then  turns  yellow  and  hardens,  in 
which  state  it  is  put  in  hair  bags  and  exported.  Sheep  browse  upon 
the  tender  shoots,  which  are  believed  to  be  highly  nutritious. 
('Travels,'  ii.  243.)  It  is  however  by  no  means  certain  that  this  was 
true  Assafoetida.  Indeed  if  it  was,  as  Lieutenant  Burnes  states,  an 
annual,  it  must  have  been  some  other  plant ;  for  Kaempfer  expressly 
describes  the  root  of  Hingiseh,  or  Assafcetida,  as  "  ad  plures  annos 
restibilem,  magnam,  ponderosam,  nudam,"  and  in  fact  it  is  from 
wounds  in  this  root  that  the  gum-resin  flows.  It  is  probable  that 
Assafcetida  is  yielded  by  different  plants.  Professor  Royle  obtained 
seeds  of  two  kinds  from  the  bazaar  of  India  ;  and  it  appears  from  a 
communication  made  to  Mr.  Macneill  from  a  medical  gentleman  at 
Soomeeana  in  Beloochistan,  that  in  that  province  a  kind  of  Ferula  called 
Hooshee  yields  a  similar  product,  which  however  is  not  collected. 

The  F.  Assafoetida  is  said  to  arrive  at  as  great  an  age  as  man  himself, 
and  in  consequence  its  i-oots  sometimes  attain  a  considerable  size.  It 
is  from  wounds  in  this  part  that  the  drug  is  obtained.  The  roots  are 
not  wounded  before  they  ai-e  four  years  old ;  the  greater  their  age  the 
better  the  quality  of  their  produce.  There  were  four  operations  each 
year  when  Ksetnpfer  visited  the  country ;  the  first  in  the  middle  of 
April,  the  second  at  the  latter  end  of  May,  the  third  ten  days  later, 
and  the  fourth  in  the  beginning  of  July.  The  gatherers  on  the  first 
occasion  only  cleared  the  hard  sandy  or  stony  soil  away  from  the  root 
to  the  depth  of  a  span  or  so,  pulling  off  the  leaves,  replacing  the  earth 
about  the  roots,  and  then  heaping  the  leaves  on  them,  pressing  them 
down  with  a  stone.  On  the  subsequent  occasions  they  slice  the 
roots  transversely,  beginning  a  little  below  the  top,  and  collecting  the 
juice  that  flows  from  the  wounds.  After  every  operation  they  cover 
the  root  with  the  old  leaves  to  screen  it  from  the  sun.  After  the 
last  gathering  the  screens  are  thrown  away  and  the  roots  are  left  to 
perish.  Dr.  Falconer  believes  his  Narthex  Assafcetida  to  be  identical 
with  Kasmpfer's  plant. 

F.  Persica,  a  perennial  species  with  a  glaucous  stem  and  suprade- 
compound  leaves  with  linear  cut  segments,  has  been  reported  to  yield 
assafcetida.  Dr.  Hope  entertained  this  opinion,  from  which  Nees  and 
Ebermaier  do  not  dissent.  Treviranus  found  it  yielding  a  substance 
extremely  like  assafcetida  in  the  botanic  garden  of  Breslau  ;  and  the 
same  thing  has  often  occurred  in  the  Apothecaries'  Garden  at 
Chelsea.  Nevertheless,  F6e  suspects,  after  Willdenow,  that  it  is 
rather  the  origin  of  sagapenum.  Olivier  believed  it  to  produce  gum 
ammoniacum  ;  but  according  to  Professor  Don  that  drug  is  yielded  by 
his  Dorema  ammoniacum. 

F.  orientalis  has  also  been  quoted  as  the  source  of  gum 
ammoniacum  ;  and  it  appears  that  such  a  substance  is  really  pro- 
duced, either  by  that  plant  or  a  nearly  allied  species,  in  the  empire  of 
Marocco. 

F.  ferulago  has  been  taken  for  the  plant  which  furnishes  galba- 
num ;  but  Professor  Don  states  that  this  drug  is  really  yielded  by 
quite  a  different  genus,  called  by  him  Qalbanum  officinale.  [Assafcetida, 
in  Arts  and  Sc.  Div.] 

FERUSSI'NA,  a  genus  established  by  M.  Grateloup  for  a  Fossil 
Turbinated  Shell  from  Dax,  which  seems  at  first  view  very  near  the 
Anostomata,  but  which  M.  Grateloup  thinks,  from  the  examination  of 
its  aperture,  approximates  more  to  the  Ctjclostomata,  an  opinion  in 
which  M.  Rang  concurs,  adding  that  the  species,  three  or  four,  are  all 
fossil. 

Animal  unknown.  Shell  oval,  globulous ;  aperture  round,  bordered, 
oblique,  simple,  toothless,  "retournee  du  cote1  de  la  spire;"  umbilicus 
more  or  less  large  ;  operculum  (?). 

FESCUE-GRASS.  [Festdca.] 

FESTU'CA,  a  genus  of  Plants  belonging  to  the  natural  order  of 
Grasses,  containing  several  species  of  agricultural  importance.  It  is 
known  among  British  Grasses  by  having  many-flowered  spikelets, 
the  lower  paleae  of  which  are  neither  awned  as  in  Bromus,  nor  blunt 
as  in  Poa  and  its  allies,  but  terminated  gradually  in  a  hard  sharp 
point. 

F.  pratemis,  or  Meadow  Fescue,  is  about  three  feet  high,  with  a 
nearly  upright  branched  1-sided  panicle  and  broad  coarse  leaves.  It 
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is  a  native  of  moist  meadows,  and  forms  a  portion  of  most  good 
meadow  herbage.  Mr.  Sinclair  states  that  in  point  of  early  produce 
this  grass  ranks  next  to  Meadow  Fox-Tail  (A  lopecurus  pratensis),  and 
is  much  more  productive. 

F.  ovina,  F.  rubra,  and  F.  duriuscula  are  other  agricultural  grasses, 
much  smaller  than  the  last,  and  contributing  greatly  to  the  value  of 
pastures.  F.  ovina  has  a  fine  succulent  foliage,  and,  according  to 
Linnseus,  sheep  have  no  relish  for  hills  on  which  it  does  not  abound  ; 
it  is  however  unproductive.  F.  rubra  is  more  abundant  in  its  produce, 
but  less  nutritious ;  and  its  creeping  root-like  stems  are  said  to  impo- 
verish the  soil  very  much.  F.  duriuscula  is  preferrible  to  both  the 
preceding ;  it  withstands  dry  weather  better  than  most  grasses,  and 
in  combination  with  F.  pratensis  and  Poa  trivialis  forms  excellent 
pasturage.  It  is  most  prevalent  on  light  rich  soils.  F.  dumetorum, 
another  species,  will  thrive  in  dry  sandy  situations,  to  which  property 
its  value  is  chiefly  owing  ;  but  its  nutritive  qualities  are  slight,  and  it 
is  altogether  an  inferior  species. 

(Babington,  Manual  of  British  Bo/any.) 

FETTBOLL,  a  soft  hydrous  Silicate  of  Alumina  allied  to  Halloy- 
lite.  [Hallotlite.] 

FEUILLEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Cucurbitacem,  and  named  in  honour  of  Louis  Feuille'e,  a  traveller  in 
Chili,  the  author  of  several  works  on  botany.  The  flowers  of  this 
genus  are  dioecious.  The  staminiferous  flowers  have  the  calyx  5-cleft 
beyond  the  middle ;  5  petals  rather  joined  at  the  base ;  5  stamens 
inserted  with  the  petals,  and  alternating  with  them  ;  sometimes  there 
are  10  stamens,  but  when  this  occurs  5  of  them  are  always  sterile. 
The  pistilliferous  flowers  have  the  tube  of  the  calyx  adnate  to  the 
ovarium,  with  a  15-cleft  limb.  They  have  5  petals,  distinct  or  joined 
at  the  base,  and  oblong  ;  3  styles.  Stigmas  broad  and  bluntly  bifid. 
Fruit  globose,  fleshy,  with  a  circular  scar  round  the  middle  and  five 
other  scars,  3-celled,  with  a  solid  bark,  and  a  large  fleshy  trigonal  central 
axis.  The  ovules  are  numerous,  standing  erect  upon  the  axis.  The  seeds 
oval  and  compressed.  Cotyledons  flat  and  rather  fleshy.  This  genus 
is  a  native  of  the  tropical  regions  of  America,  and  most  of  the  species 
are  frutescent  climbing  herbs.  They  have  alternate,  stalked,  cordate, 
smooth  leaves,  and  small  flowers.  The  tendrils  are  axillary,  spirally 
twisted,  in  place  of  peduncles.  The  seeds  are  oily  and  of  a  bitter 
taste  ;  their  unctuous  matter  causes  them  to  be  used  for  burning,  and 
their  excessive  bitterness  renders  them  good  anthelmintics ;  they  are 
also  cathartic. 

F.  punctata  has  3-lobed  or  ternate  leaves,  beset  with  glandular  dots 
on  both  surfaces  along  the  nerves,  but  more  especially  beneath.  The 
lobes  of  the  leaves  are  lanceolate  and  rather  cut.  It  is  a  native  of 
St.  Domingo. 

F.  trilobata  has  leaves  which  are  rather  glandular  on  both  surfaces, 
3-parted  or  trifid,  the  lower  lobes  obtuse,  the  upper  ones  acute. 
This  species  is  a  native  of  Brazil.  It  is  the  F.  scandens  of  some 
authors,  and  the  celebrated  Nhandirhoba  or  Ghandirhoba  of  South 
America,  where  it  is  held  in  great  repute  as  an  antidote  to  various 
poisons,  animal  and  vegetable.  The  natives  employ  it  not  only  against 
serpent-bites  but  also  to  counteract  the  baneful  effects  of  the  Manihot 
and  Manchineel.  M.  Drapiez,  after  having  made  experiments  expressly 
to  test  its  power,  states  that  animals  poisoned  with  hemlock,  nux- 
vnmica,  Rhus,  Toxicodendron,  &c,  were  restored  by  the  administration 
of  the  seeds  of  this  plant.  He  recommends  that  the  seeds  be  bruised  in 
a  little  water,  and  asserts  that  it  is  equally  efficacious  as  an  antidote 
whether  taken  internally  or  applied  to  a  poisoned  wound.  These 
seeds  act  with  great,  rapidity  as  emetics  and  purgatives.  The  oil 
expressed  from  them  is  used  as  an  application  in  pains  in  the  joints. 

F.  cordifolia  has  glandless  cordate  acuminate  leaves,  somewhat 
3-lobed  and  rather  serrated.  It  is  a  native  of  the  West  Indies,  and 
has  likewise  a  reputation  as  a  preventive  of  the  ill  effects  of  vege- 
table poisons,  and  as  an  emetic  and  purgative. 

F.  Javilla  has  glandless  roundish  leaves,  sinuately  cordate,  and 
acuminate.  It  is  a  native  of  New  Granada  in  the  woods  near  Tiu-baco, 
where  it  is  known  by  the  name  of  Javilla.  The  seeds  have  winged 
margins;  hence  this  species  agrees  with  the  genus  Zanonia. 

The  fruit  of  the  Feuillea  is  as  large  as  an  apple,  and  from  a  fancied 
resemblance  it  is  called  the  Shaving-Box. 

A  light  rich  soil  is  found  to  suit  best  the  species  of  Feuillea,  and 
cuttings  will  easily  take  root  in  a  hot-bed  or  glass  frame  exposed  to 
heat.  Being  creeping  plants  they  are  well  adapted  for  training  up 
rafters  in  stoves. 

(Don,  Bichlamydeous  Plants ;  Lindley,  Flora  Medica ;  Burnett, 
Outlines  of  Botany.) 
FEVERFEW.    [Matricaria;  Pyrethrum.1 
FIBER.  [Beaver.] 

FIBRE,  ANIMAL.    [Fibrin;  Fibrous  Tissue.] 

FIBRE,  VEGETABLE,  one  of  the  most  elementary  forms  of 
vegetable  tissue.  It  consists  of  excessively  delicate  threads,  twisted 
spirally  in  the  interior  of  a  cell  or  tube.  It  is  uncertain  whether  the 
fibre  is  solid  or  hollow,  its  tenuity  being  such  as  to  baffle  all  micro- 
scopical observers  who  have  yet  examined  it.  It  is  this  elementary 
fibre  which,  being  turned  spirally  round  a  long  delicate  tube  with  its 
spires  in  contact,  forms  the  elastic  spiral  vessel.  It  occurs  in  the 
interior  of  common  cells,  when  its  turns  cross  each  other  and  produce 
a  netted  appearance.    It  is  frequent  in  the  cellular  tissue  which  forms 


the  lining  of  an  anther,  and  is  supposed  to  have  some  connection  with 
the  opening  of  that  organ.  In  its  naked  state,  uncombined  with 
membrane,  it  is  supposed  to  be  very  rare.  On  the  surface  of  some 
seeds,  as  Collomia  linearis,  it  has  been  observed  in  this  condition  in 
great  abundance,  in  the  form  of  spiral  threads  of  a  highly  elastic 
nature. 

Vegetable  Fibre  should  not  be  confounded  with  the  woody  fibre  of 
plants,  which  consists  of  tough  straight  tubes  either  single  or  adhering 
in  bundles.  It  is  this  which  forms  the  thread  of  hemp,  flax,  and  the 
like.    [Tissues,  Vegetable.] 

FIBRIN,  an  organic  proximate  principle  found  in  both  plants  and 
animals.  When  obtained  from  wheaten  flour  it  is  called  Gluten.  It 
has  the  same  properties  whether  obtained  from  vegetable  or  animal 
sources.  In  the  animal  kingdom  it  is  found  in  the  muscles  and  the 
blood.  [Blood.]  The  fibrin  of  the  blood  is  best  obtained  by  what  is 
called  whipping  the  blood,  that  is,  by  rapidly  stirring  a  quantity  of 
fresh-drawn  blood  with  a  spoon  or  a  piece  of  stick.  During  this 
process  the  blood  coagulates,  and  the  coagulum  adheres  to  the  spoon 
or  stick.  The  red  particles  which  are  mixed  with  this  coagulum  may 
be  removed  by  washing  it  in  large  and  repeated  portions  of  water ; 
the  substance  that  remains  is  Fibrin  nearly  in  a  state  of  purity. 

During  the  state  of  life  the  fibrin  is  contained  in  solution  in  the 
fluid  part  of  the  blood,  the  liquor  sanguinis.  Professor  Miiller 
obtained  fibrin  in  a  state  of  purity  from  frog's  blood  by  opening  one 
of  its  large  arteries,  or  by  laying  bare  and  incising  the  heart  itself. 
This  blood  being  received  into  a  watch-glass  and  the  process  of 
coagulation  watched,  it  was  observed  that  previously  to  the  complete 
coagulation  of  the  blood  there  formed  a  small  colourless  coagulum 
clear  as  water.  "  Having  brought  a  drop  of  pure  blood,"  says  Miiller, 
li  under  the  microscope,  and  diluted  it  with  serum,  so  that  the  blood 
corpuscles  lay  completely  scattered  about  and  separated  from  each 
other,  I  observed  that  in  the  interval  between  the  blood-corpuscles  a 
coagulum  of  previously  dissolved  matter  was  produced,  by  which  the 
whole  separated  blood-globules  were  connected  together.  I  was  then 
able  to  remove  at  the  same  time  all  the  blood-corpuscles,  notwith- 
standing their  wide  distribution  and  the  size  of  the  intervals  between 
them,  by  raising  with  a  needle  the  fibrous  coagulum  occupying  the 
intervening  spaces.  As  the  blood-corpuscles  of  the  frog  are  rendered 
by  a  microscope  uncommonly  large,  this  observation  admits  of  the 
greatest  distinctness,  and  allows  no  ambiguity  to  remain  on  the 
subject.  There  is  still  however  an  easier  and  more  convincing  method 
of  proving  that  fibrin  is  dissolved  in  frog's  blood.  As  I  showed  from 
experiment  that  the  blood-corpuscles  of  the  frog  are  about  four  times 
larger  than  the  blood-corpuscles  of  men  and  Mammalia,  I  concluded 
that  perhaps  the  filter  would  keep  them  back,  while  it  allowed  the 
corpuscles  of  men  and  Mammalia  to  pass.  This  is  the  case.  The 
experiment  may  be  made  on  a  small  scale  with  the  blood  of  a  frog 
alone  :  a  small  glass-funnel  and  a  filter  of  common  white  filtering- 
paper,  or  thick  printing-paper,  are  the  only  requisites.  The  paper 
must  previously  be  moist,  and  it  is  well  to  add  an  equal  quantity  of 
water  to  the  fresh  blood  of  the  frog.  The  liquid  which  flows  through 
the  filter  is  an  almost  colourless  clear  serum  diluted  with  water,  with 
a  slight  tinge  of  red,  from  the  colouring  matter  dissolved  by  the 
water.  As  however  the  solution  of  the  colouring  matter  of  frog's 
blood  by  water  requires  a  considerable  time,  the  filtered  fluid  can 
scarcely  be  termed  reddish,  and  is  sometimes  quite  colourless.  If 
instead  of  water  a  solution  of  sugar  in  water  (one  part  of  sugar  to  200 
or  more  of  water)  be  employed,  no  colouring  matter  will  be  dissolved 
during  the  filtration,  and  the  filtered  liquid  is  quite  colourless  and 
without  the  slightest  trace  of  mixture.  If  the  filtered  serum  be 
examined  under  the  microscope  no  trace  of  corpuscles  can  be  detected. 
In  this  clear  serum  in  the  course  of  a  few  minutes  a  colourless 
coagulum  is  formed,  so  clear  and  transparent  that  it  is  not  even 
detected  after  its  formation  until  it  is  raised  out  of  the  fluid  with  a 
needle.  It  gradually  thickens,  and  becomes  whitish  and  fibrous ;  it 
then  assumes  gradually  the  appearance  of  the  coagulum  of  human 
lymph.  In  this  way  the  fibrin  of  the  blood  is  obtained  in  the  purest 
state,  and  this  has  not  hitherto  been  done." 

Pure  fibrin  is  of  a  whitish  colour,  inodorous,  and  insoluble  in  cold 
water;  it  is  a  solid  substance,  tough,  elastic,  and  composed  of  thready 
fibres. 

The  relative  quantity  of  fibrin  contained  in  the  blood  varies  greatly, 
according  to  the  state  of  the  system  at  the  time  it  is  obtained. 

Fibrin  and  Albumen,  if  not  identical,  are  very  closely  allied,  and 
appear  rather  to  differ  in  organisation  than  in  essential  chemical 
character.  For  an  account  of  the  relations  of  Fibrin  and  Albumen 
see  Proteik. 

That  variety  of.  fibrin  which  constitutes  muscular  fibre  is  so  inter- 
woven with  nerves,  vessels,  and  cellular  and  adipose  tissue,  that  its 
properties  are  probably  always  more  or  less  modified  by  foreign 
matters.  "  To  obtain  the  fibrin  of  a  muscle,  it  must  be  finely  minced 
and  washed  in  repeated  portions  of  water  at  60°  or  70°  till  all  colouring 
and  soluble  substances  are  withdrawn,  and  till  the  residue  is  colour- 
less, insipid,  and  inodorous ;  it  is  then  strongly  pressed  between  folds 
of  linen,  which  renders  it  semi-transparent  and  pulverulent.  Berzelius 
observes  that  in  this  state  it  becomes  so  strongly  electro-positive 
when  triturated,  that  the  particles  repel  each  other  and  adhere  to 
the  mortar,  and  that  it  still  retains  fat,  which  is  separable  by  alcohol 
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or  ether.  When  long  boiled  in  water  it  shrinks,  hardens,  and  yields 
a  portion  of  gelatine,  derived  from  tne  interstitial  cellular  membrane ; 
the  fibrin  itself  is  also  modified  by  the  continued  action  of  boiling 
water,  and  loses  its  solubility  in  acetic  acid,  which  when  digested  with 
it  in  its  previous  state  forms  a  gelatinous  mass,  soluble  in  water,  but 
slightly  turbid  from  the  presence  of  fat  and  a  portion  of  insoluble 
membrane,  derived  apparently  from  the  vessels  which  pervaded  the 
original  muscle.  It  is  soluble  in  diluted  caustic  potass,  and  precipi- 
tated by  an  excess  of  muriatic  acid,  the  precipitate  being  a  compound 
of  fibrin  with  excess  of  muriatic  acid,  and  which  when  washed  with 
distilled  water  become  gelatinous  and  soluble,  being  reduced  to  the 
state  of  a  neutral  muriate  of  fibrin. 

"  When  the  fibrin  of  muscle  is  mixed  with  its  weight  of  sulphuric 
tcid  it  swells  and  dissolves,  and  when  gently  heated  a  little  fat  rises 
to  the  surface,  and  may  be  separated  :  if  the  mass  is  then  diluted  with 
twice  its  weight  of  water,  and  boiled  for  nine  hours  (occasionally 
replacing  the  loss  by  evaporation),  ammonia  is  formed,  which 
combines  with  the  acid ;  and  on  saturating  it  with  carbonate  of 
lime,  filtering,  and  evaporating  to  dryness,  a  yellow  residue  remains, 
consisting  of  three  distinct  products  :  two  of  these  are  taken  up  by 
digestion  in  boiling  alcohol  of  the  specific  gravity  of  -845,  and  are 
obtained  upon  evapoi-ation  ;  this  residue,  treated  with  alcohol  of  the 
specific  gravity  of  "830,  communicates  to  it  (1)  a  portion  of  a  peculiar 
extractive  matter,  and  the  insoluble  remainder  (2)  is  white,  soluble  iu 
water,  and  crystallisable,  and  has  been  called  by  Braconnot  leucine. 
It  fuses  at  212°,  exhaling  the  odour  of  roasted  meat,  and  partly 
sublimes  :  it  is  difficultly  soluble  in  alcohol.  It  dissolves  in  nitric 
acid,  and  yields  on  evaporation  a  white  crystalline  compound,  the 
nitro-leucic  acid.  The  portion  of  the  original  residue,  which  is 
insoluble  in  alcohol  (3),  is  yellow,  and  its  aqueous  solution  is  precipi- 
tated by  infusion  of  galls,  subacetate  of  lead,  nitrate  of  mercury,  and 
persulphate  of  iron.  It  appears  therefore  that  the  products  of  the 
action  of  sulphuric  acid  upon  the  fibrin  of  muscle  are,  1,  an  extractive 
matter  soluble  in  alcohol ;  2,  leucine ;  and  3,  extractive,  insoluble  in 
alcohol,  but  soluble  in  water."  (Brande.) 

FIBROFERRITE,  a  Mineral  consisting  of  Sulphate  of  Iron.  [Iron.] 
FIBROLITE,  a  name  for  Bucholzite.  [Bucholzite.] 
FIBROUS  TISSUE.  The  tissue  specially  called  fibrous  consists  of 
the  membrane  that  covers  the  bones  and  cartilages  (the  periosteum  and 
perichondrium) ;  the  membrane  that  is  spread  over  or  that  forms  a 
part  of  certain  muscles,  constituting  the  muscular  aponeuroses  or 
fasciae  ;  the  membrane  that  forms  the  sheaths  in  which  tendons  are 
included ;  the  outer  membrane  that  envelopes  the  brain  and  spinal 
chord  (the  dura  mater  and  its  continuation  down  the  spinal  canal) ; 
the  firm  membrane  in  which  the  more  delicate  muscles  and  the 
humours  of  the  eye  are  contained  (the  tunica  sclerotica) ;  the  outer 
membrane  forming  the  bag  that  contains  the  heart  (the  pericardium) ; 
the  membranes  by  which  the  bones  in  general  are  tied  together  and 
the  joints  in  particular  are  secured,  called  ligaments;  and  the  firm 
cords  in  which  many  muscles  terminate  and  which  form  their  moveable 
extremities,  termed  tendons.  Though  these  substances  are  exten- 
sively diffused  through  the  body,  and  are  apparently  independent  of 
each  other,  yet  they  are  closely  connected  together,  and  form  a  peculiar 
system.  The  firm  and  resisting  threads  which  constitute  the  basis  of 
these  different  organs  are  composed  of  condensed  cellular  tissue. 
The  peculiar  animal  substance  of  which  they  consist  is  coagulated 
albumen  and  gelatine,  intermixed  with  a  small  quantity  of  mucous 
and  saline  matter. 

All  the  proper  fibrous  organs  possess,  in  the  language  of  anatomists, 
a  low  organisation ;  that  is,  they  receive  but  a  comparatively  small 
quantity  of  blood,  and  their  blood-vessels  are  so  minute  in  size,  that 
they  are  generally  incapable  of  admitting  the  red  particles  of  the 
blood.  They  receive  few  nerves,  and  these  are  so  small  that  some 
anatomists  have  doubted  whether  they  are  supplied  with  any  nerves 
at  all ;  but  their  sensibility  in  certain  states  of  disease  proves  that  they 
are  not  absolutely  destitute  of  sentient  nerves.  In  like  manner,  few 
absorbents  can  be  traced  to  them ;  yet  the  ravages  of  disease  in  the 
neighbourhood  of  joints,  the  sloughing  of  tendons,  and  the  destruction 
of  the  periosteum  by  the  pressure  of  aneurism,  abundantly  testify  that 
they  are  supplied  with  absorbent  vessels.  But  the  office  of  all  the 
fibrous  organs  is  mechanical ;  they  are  adapted  either  to  contain, 
support,  and  defend  more  delicate  organs,  or  they  constitute  strong 
and  unyielding  bands  which  tie  joints  firmly  together.  A  high  degree 
of  organisation,  great  vascularity,  great  sensibility,  would  have 
disqualified  them  for  their  office.  What  they  principally  need  is  a 
power  of  cohesion  sufficient  to  enable  them  to  resist  rupture,  and  to 
sustain  the  opposing  shocks  to  which  the  joints  are  exposed  in 
the  violent  movements  of  the  body ;  the  less  sensibility  they  have 
the  better,  and  accordingly  they  are  so  organised  that  while  their 
physical  properties  render  them  by  far  the  strongest  parts  of  the 
animal  frame,  they  are  endowed  only  with  just  a  sufficient  degree 
of  vitality  to  constitute  them  integrant  parts  of  the  living  system. 
[Areolar  Tissue.] 

FI'BULA.  The  Fibula  (pc-rone",  Fr.,  -irtp6vri,  a  bodkin)  is  a  long 
slender  bone  swelling  out  at  both  ends,  by  which  it  is  firmly  attached 
to  the  outer  side  of  the  tibia,  or  main  bone  of  the  leg.  The  lower 
extremity  forms  the  projection  of  the  outer  ancle  :  it  is  received  into 
g,  deep  longitudinal  groove  at  the  side  of  the  tibia,  to  which  it  is  con- 


nected by  a  ligamentous  union  ;  and  is  firmly  knit  to  the  foot  by 
strong  bands  of  ligament,  which  spread  like  the  sticks  of  a  fan  from 
the  tip  of  the  ancle  to  the  bones  of  the  heel  and  instep.  The  upper 
extremity  slants  a  little  backwards,  and  is  articulated  with  the  side 
of  the  tibia  below  the  knee,  by  means  of  a  true  joint,  having  cartila- 
ginous surfaces  and  a  synovial  membrane  as  well  as  external  ligaments. 
The  tendon  of  the  biceps  flexor  cruris,  or  muscle  of  the  outer  ham- 
string, is  implanted  into  this  part  of  the  fibula,  which  is  called  its  head, 
and  spreads  over  the  adjoining  bony  and  muscular  surfaces,  connecting 
aud  supporting  them  in  the  double  capacity  of  a  ligament  and  an 
aponeurosis.  There  is  no  greater  degree  of  motion  between  the  tibia 
and  fibula  than  is  sufficient  to  give  some  elasticity  to  the  play  of  the 
ancle-joint,  which  is  secured  on  the  outer  side  chiefly  by  the  projection 
of  the  fibula  beyond  it.  The  shaft  of  the  fibula — nearly  straight, 
triangular,  hard,  a  little  twisted,  and  of  great  strength  for  its  size — 
is  about  as  thick  as  the  middle  finger,  and  extends  like  a  bowstring 
across  the  arch  formed  by  the  gradual  enlargement  of  the  tibia  towards 
the  knee.  A  strong  sheet  of  fibrous  membrane,  called  the  interosseous 
ligament,  tightly  stretched  from  one  bone  to  the  other,  fills  up  the 
greater  part  of  the  interval  between  them,  and  gives  surface  for  the 
attachment  of  muscles  and  strength  to  the  limb,  without  adding 
inconveniently  to  its  bulk  or  weight.  Nine  muscles  are  attached  to  the 
fibula.  The  biceps  cruris,  already  mentioned,  bends  the  leg  back 
towards  the  thigh ;  three  on  the  fore  part  raise  and  extend  the  toes, 
the  remaining  five  unite  in  raising  the  heel,  and  press  the  toes  and  the 
ball  of  the  foot  against  the  ground  ;  at  the  same  time  turning  the  sole 
outwards  by  lifting  its  external  border.  The  muscles  chiefly  con- 
cerned in  the  last-mentioned  action  are  the  peroneus  longus  and 
brevis ;  their  tendons  pass  behind  the  ancle,  lying  in  a  groove  of  the 
fibula,  which  acts  as  a  fixed  pully  to  change  the  line  of  their  traction, 
and  are  inserted  into  two  bones  on  the  outer  and  inner  edge  of  the 
sole  near  the  base  of  the  toes.  They  are  very  powerful  muscles ;  and 
when  they  act  with  sudden  and  spasmodic  force,  in  consequence  of 
the  foot  coming  unexpectedly  to  the  ground,  are  capable  of  breaking 
the  fibula  above  the  ancle  by  pressing  the  foot  against  its  projecting 
end.  This  accident  happens  not  unfrequently  from  the  foot  slipping 
unawares  over  the  edge  of  the  curb-stone,  and  is  complicated  with 
various  degrees  of  lateral  dislocation,  and  with  severe  sprain  of  the 
ligaments  of  the  inner  ancle.  The  force  may  be  sufficient  to  break  off 
the  tip  of  the  inner  ancle  ;  and  if  the  sharp  edge  of  the  broken  tibia 
be  driven  through  the  skin,  which  sometimes  happens,  the  cavity  of 
the  joint  is  exposed,  and  the  injury  becomes  a  compound  dislocation 
of  the  ancle-joint.  These  accidents  are  sometimes  secondary,  the  foot 
being  in  the  first  instance  forced  by  the  weight  against  the  inner  ancle, 
with  sprain  of  the  external  ligaments,  and  then  drawn  up  with  a  jerk 
by  the  peronei.  However  produced,  the  injury  is  a  very  serious  one, 
and  often  requires  much  good  management  to  prevent  permanent 
lameness  or  even  worse  consequences.  Minor  degrees  of  it  have  a 
general  resemblance  to  simple  sprains  of  the  ligaments,  and  the 
fracture  of  the  fibula  may  be  overlooked.  It  may  however  be  easily 
detected,  notwithstanding  the  swelling,  by  the  unusual  position  of  the 
foot,  and  by  pressing  the  bones  together  higher  up  the  leg ;  for  if  the 
fibula  be  fractured,  this  cannot  be  done  without  a  sense  of  yielding  of 
the  otherwise  solidly  compacted  parts,  and  increase  of  pain  to  the 
patient  from  the  pressure  of  the  broken  end  of  the  bone  against  the 
soft  parts.  From  the  name  of  the  eminent  surgeon  who  first  deline- 
ated and  described  this  injury,  it  is  called  'Pott's  Fracture.'  [Ske- 
leton.] 

FIBULARIA.  [Echinid-e.] 

FICARIA,  the  genus  to  which  Ranunculus  Ficaria,  the  Pilewort, 
has  been  referred.  [Ranunculus.] 
FICEDULA.  [Beccaeico.] 

FICHTELITE,  a  form  of  Fossil  Resin  found  in  coal. 

FICOIDEiE.  [MESEMBRYACE2E.] 

FICUS,  a  large  genus  of  Plants  belonging  to  the  natural  order 
Urticacece,  having  the  flowers,  both  males  aud  females,  mixed  indis- 
criminately on  the  inside  of  a  fleshy  receptacle,  which  is  so  concave 
that  its  edges  are  drawn  together  into  a  narrow  opening.  This  is 
illustrated  by  the  common  eatable  Fig,  the  receptacle  of  Ficus  Carica, 
which,  although  resembling  a  fruit  as  simple  as  a  gooseberry,  is  iu  fact 
a  collection  of  a  large  number  of  minute  unisexual  flowers  growing  to 
a  succulent  base  ;  at  its  apex  will  be  found  the  narrow  opening  where 
the  edges  of  the  receptacle  are  drawn  together,  aud  when  its  interior 
is  laid  bare  the  flowers  are  seen  closely  packed  all  over  its  surface, 
divided  from  each  other  by  soft  colourless  bristle-like  bracts  or  scales. 
What  are  called  the  seeds  in  the  ripe  fig  are  the  pericarps,  each  of 
which  contains  a  single  seed.  The  calyx  is  variable  in  the  number  of 
its  segments,  sometimes  having  only  3,  sometimes  7  or  8.  The  stamens 
are  solitary  in  many  species,  3  in  others,  and  5  in  some.  The  pistil 
consists  of  a  single  ovary  terminated  by  an  awl-shaped  style,  ending 
in  a  2-lobed  stigma. 

The  number  of  species  of  Ficus  is  very  considerable,  perhaps^  as 
great  as  that  of  any  arborescent  genus.  They  are  all  either  tropical 
or  inhabitants  of  warm  countries.  Some  are  small  plants  creeping 
upon  the  surface  of  rocks  and  walls,  or  clinging  to  the  trunks  of  trees 
like  ivy  ;  others  are  among  the  largest  trees  of  the  forest.  All  travellers 
in  the  woods  of  South  America  speak  of  the  noble  aspect  of  the  fig- 
trees  (meaning  species  of  Ficus  not  of  the  cultivated  sort),  of  their 
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FILAGO. 


gigantic  dimensions,  and  of  the  thick  delightful  shade  cast  by  their 
leafy  heads.  They  are  especially  remarkable  for  throwing  out  roots 
from  their  branches,  which,  after  they  have  reached  the  ground  and 
established  themselves  there,  increase  rapidly  in  diameter,  produce 
other  branches,  and  thus  contribute  to  extend  an  individual  over  a 
considerable  space  of  ground.  Frazer  speaks  thus  of  what  he  saw 
of  their  habits  in  the  forests  at  Moreton  Bay  in  Australia: — "I 
observed  several  species  of  Ficus  upwards  of  150  feet  high,  enclosing 
immense  iron-bark  trees,  on  which  originally  the  seeds  of  these  fig- 
trees  had  been  deposited  by  birds.  Here  they  had  immediately  vege- 
tated, and  thrown  out  their  parasitical  and  rapacious  roots,  which 
adhering  close  to  the  bark  of  the  iron-tree  had  followed  the  course  of 
its  stem  downwards  to  the  earth,  where,  once  arrived,  their  progress 
of  growth  is  truly  astonishing.  The  roots  of  the  Ficus  then  increase 
rapidly  in  number,  envelop  the  iron-bark,  and  send  out  at  the  same 
time  such  gigantic  branches  that  it  is  not  unusual  to  see  the 
original  tree,  at  a  height  of  70  or  80  feet,  peeping  through  the  fig,  as 
if  itself  were  the  parasite  on  the  real  intruder.  In  the  singular  angles 
or  walls,  as  they  are  here  termed,  which  are  formed  by  the  roots  of 
these  trees,  and  of  which  I  observed  many  16  feet  high,  there  is 
room  enough  to  dine  half-a-dozen  persons.  The  fruit  is  eagerly 
sought  by  Regent  Birds  (Sericulus  chrysocephalus),  blue  pigeons,  and 
Swamp  Pheasants  {Cuculus  Phasianus),  and  the  spreading  and  massy 
boughs  support  a  number  of  superb  parasitical  plants."  Reinwardt 
assures  us  ('  Ueber  den  Charakter  der  Vegetation  auf  den  Inseln  des 
Indischen  Archipels')  that  he  observed  on  the  island  of  Semao  a  large 
wood  whose  trunks  all  proceeded  from  one  single  stem  of  a 
F.  Benjamina,  all  united  with  each  other  by  their  branches  though 
the  trunks  were  distinct.  The  well-known  F.  Jndica,  or  Banyan-Tree, 
is  another  instance  of  this  peculiar  habit. 

The  species  abound  in  a  milky  juice  containing  caoutchouc,  and 
there  is  every  reason  to  believe  that  what  of  this  substance  comes 
from  Java  is  exclusively  procured  by  tapping  different  species  of 
Ficus.  The  best  known  on  the  continent  of  India  is  yielded  by 
F.  elastica. 

Although  the  fruit  of  F.  Carica  and  some  others  is  eatable,  yet  the 
whole  genus  abounds  in  an  acrid  highly  dangerous  principle,  diffused 
among  the  milky  secretion.  This  is  perceptible  even  in  the  common 
fig,  whose  milk  produces  a  burning  sensation  on  the  tongue  and 
throat ;  but  when  the  fruit  of  that  species  is  ripe,  the  acridity  is 
destroyed  by  the  chemical  elements  entering  into  new  combinations. 
In  some  species  it  is  so  concentrated  that  they  are  among  the  most 
virulent  of  poisons.  F.  toxicaria,  a  Sumatra  species,  and  F.  dcemona, 
from  Tanjore,  derive  their  names  from  this  circumstance,  in  which 
many  more  equally  participate. 

Ficus  Jndica,  the  Banyan-Tree,  is  a  native  of  most  parts  of  India, 
both  on  the  islands  and  the  mainland.  Roxburgh  states  that  it  is  found 
in  its  greatest  perfection  and  beauty  about  the  villages  on  the  skirts  of 
the  Circar  Mountains.  The  leaves  are  ovate,  heart-shaped,  3-ribbed, 
and  entire ;  when  young,  downy  on  both  sides ;  when  old,  much 
smoother ;  they  are  from  5  to  6  inches  long,  and  from  3  to  4  inches 
broad  ;  at  the  top  of  the  leafstalk  on  the  under  side  is  a  broad,  smooth, 
greasy-looking  gland.  The  figs  when  ripe  grow  in  pairs  from  the  axils 
of  the  leaves,  are  downy,  and  about  the  size  and  colour  of  a  middle- 
sized  red  cherry.  The  wood  is  light,  white,  porous,  and  of  no  value. 
The  Brahmins  use  the  leaves  as  plates  to  eat  off ;  birdlime  is  manufac- 
tured from  the  tenacious  milky  juice.  If  the  seeds  drop  in  the  axils 
of  the  leaves  of  the  Palmyra-Tree  {Borctssus  flabelliformis),  the  roots 
grow  downwards,  embracing  the  trunk  in  their  descent ;  by  degrees 
they  envelop  every  part  except  the  top,  whence  in  very  old  specimens 
the  leaves  and  head  of  the  Palmyra  are  seen  emerging  from  the  trunk 
of  the  Banyan-Tree  as  if  they  grew  from  it.  The  Hindoos  regard  such 
cases  with  reverence,  and  call  them  a  holy  marriage  instituted  by 
Providence.  The  Banyan-Tree,  covering  with  its  trunks  a  sufficient 
space  to  shelter  a  regiment  of  cavalry,  and  used  as  a  natural  canopy 
for  great  public  meetings,  has  been  so  often  described  by  writers  on 
India  a3  to  have  become  familiar  to  the  reader.  The  branches  spread 
to  a  great  extent,  dropping  their  roots  here  and  there,  which  as  soon 
as  they  reach  the  ground  rapidly  increase  in  size  till  they  become  as 
large  as  and  similar  to  the  parent  trunk,  by  which  means  the  quantity 
of  ground  they  cover  is  almost  incredible.  Roxburgh  says  that  he  has 
seen  such  trees  full  500  yards  round  the  circumference  of  the  branches, 
and  100  feet  high,  the  principal  trunk  being  more  than  25  feet  to  the 
branches,  and  8  or  9  feet  in  diameter.  Gum  lac  is  obtained  from  this 
tree  in  abundance.  The  white  glutinous  juice  is  applied  to  the  mouth 
to  relieve  tooth-ache ;  it  is  also  considered  a  valuable  application  to 
the  sole3  of  the  feet  when  cracked  and  inflamed.  The  bark  is  supposed 
to  be  a  powerful  tonic  by  the  Hindoos.  An  excellent  account  of  such 
a  tree  will  be  found  in  the  '  Oriental  Annual'  for  1834  ;  and  a  graphic 
description  of  the  mode  of  growth  in  Rumf 's  '  Herbarium  Amboinense,' 
vol.  iii.  p.  126.  See  also  'Asiatic  Researches,'  vol.  iv.  p.  310.  It 
is  called  Vuta  in  Sanscrit,  Bur  or  But  in  Bengali,  Bagha  in 
Cingalese. 

Ficus  elastica,  the  Indian  Caoutchouc-Tree,  is  now  a  common 
tree  in  the  hothouses  of  this  country.  It  has  large,  shining,  oval, 
pointed,  thick  leaves,  small  axillary  uneatable  fruits  the  size  of  an 
olive,  and  long  pink  or  red  terminal  buds,  composed  of  the  stipules 
rolled  together.    This  species  inhabits  the  Pundua  and  the  Juntipoor 


Mountains,  which  bound  the  province  of  Silhet  on  the  north,  where  it 
grows  to  the  size  of  a  European  sycamore,  and  is  called  Kasmeer.  It 
is  chiefly  found  in  the  chasms  of  rocks  and  over  the  declivities  of 
mountains  among  decomposed  rocks  and  vegetable  matter.  It  pro- 
duces when  wounded  a  great  abundance  of  milk,  which  yields  about 
one-third  of  its  weight  of  caoutchouc.  It  grows  with  great  rapidity  ; 
a  tree  is  described  as  being  25  feet  high,  with  the  trunk  a  foot  in 
diameter  when  only  four  years  old.  The  juice  of  this  valuable  plant 
is  used  by  the  natives  of  Silhet  to  smear  over  the  inside  of  baskets 
constructed  of  split  rattan,  which  are  thus  rendered  water-tight.  Old 
trees  yield  a  richer  juice  than  young  ones.  The  milk  is  extracted  by 
incisions  made  across  the  bark  down  to  the  wood,  at  a  distance  of 
about  a  foot  from  each  other,  all  round  the  trunk  or  branch  up  to  the 
top  of  the  tree,  and  the  higher  the  more  abundant  is  the  fluid  said  to 
be.  After  one  operation  the  tree  requires  a  fortnight's  rest,  when  it 
may  be  again  repeated.  When  the  juice  is  exposed  to  the  air  it  sepa- 
rates spontaneously  into  a  firm  elastic  substance,  and  a  fetid  whey- 
coloured  liquid.  Fifty  ounces  of  pure  milky  juice  taken  from  the  trees 
in  August  yielded  exactly  15J  ounces  of  clean-washed  caoutchouc. 
This  substance  is  of  the  finest  quality,  and  may  be  obtained  in  large 
quantities.  It  is  perfectly  soluble  in  the  essential  oil  of  Cajeput. 
(Roxb.,  '  Fl.  Ind.,'  iii.  545.) 

F.  religiosa,  the  Pippul-Tree,  is  a  large  tree  common  in  every 
part  of  India,  especially  near  houses,  where  it  is  planted  for  the  sako 
of  its  extensive  dark  grateful  shade.  It  is  held  in  superstitious  vene- 
ration by  the  Hindoos,  because  their  deity  Vishnoo  is  fabled  to  have 
been  born  under  its  branches.  The  leaves  are  heart-shaped,  long, 
pointed,  wavy  at  the  edge,  not  unlike  those  of  some  poplars  ;  and  as 
the  footstalks  are  long  and  slender,  the  leaves  actually  tremble  in  the 
air  like  those  of  the  Aspen-Tree  (Populus  tremula).  Silk-worms  prefer 
the  leaves  next  to  those  of  the  Mulberry.  The  leaves  are  used  for 
tanning  leather  by  the  Arabs,  who  call  the  tree  Muddh  or  Vuddh, 
and  also  Uadi  Zebid.  See  '  Asiatic  Researches,'  iv.  309,  for  further 
information  concerning  this. 

F.  Sycamorus,  the  Sycamore-Fig,  is  a  large  tree  found  in  Egypt, 
where  it  is  planted  extensively  by  the  road-side,  near  villages,  and  on 
the  sea-coast,  for  the  sake  of  the  shelter  of  its  very  widely-spreading 
branches.  The  Arabs  call  it  Djummeiz.  Forskahl  states  that  its 
head  is  often  forty  yards  in  diameter.  The  leaves  are  broadly  ovate, 
repand,  or  somewhat  angular,  rather  blunt,  nearly  smooth,  heart- 
shaped  at  the  base.  The  figs  are  not  produced  upon  the  young 
branches,  but  in  clustered  racemes  upon  the  trunk  and  the  old  limbs. 
They  are  sweet  and  delicate,  and  eaten  by  the  Egyptians.  The  timber 
appears  to  be  of  little  value,  for  Forskahl  excludes  it  from  the  lists  of 
carpenters'  wood,  and  places  it  among  the  trees  which  are  used  for 
firewood.  It  can  hardly  therefore  have  furnished  the  wood  of  which 
mummy-cases  were  made,  as  has  been  supposed.  Professor  Don,  with 
greater  reason,  conjectures  that  they  were  made  from  the  timber  of 
Cordia  Myxa.  When  old  this  tree  becomes  very  gnarled  and  broken, 
as  is  shown  in  a  plate  in  Salt's  '  Abyssinia,'  where  it  is  figured  under 
the  name  of  Daroo-Tree,  but  it  is  so  bare  of  foliage  as  to  be  hardly  a 
picturesque  object. 

F.  Carica,  the  Common  Fig,  is  a  small  crooked  tree  or  large  bush 
with  round  green  or  russet  branches,  covered  with  a  coarse  short 
down.  The  leaves  are  rough  on  the  upper  side,  coarsely  downy 
beneath,  cordate,  3-  to  5-lobed  or  almost  entire,  coarsely  serrated.  The 
fruit  is  solitary,  axillary,  more  or  less  pear-shaped,  or  almost  round, 
succulent,  sweet  and  pleasant  to  the  taste.  All  the  parts  abound  in 
an  acrid  milky  juice,  which  produces  a  burning  disagreeable  sensation 
in  the  fauces. 

FIDDLE-FISH.  [Squalidje.] 

FIELDFARE.    [Merulid^i  ] 

FIG.  [Ficus.] 

FIGURE-STONE.  [Agalmatolite.] 

FIGWORT.  [SCROPHDLARIA.] 

FILA'GO,  a  genus  of  Plants  belonging  to  the  natural  order 
Composite,  tribe  Senecionidece,  sub-tribe  Gnaphaliece,  division  Heli- 
chrysea.  The  outer  florets  are  female,  filiform  in  several  rows,  the 
outermost  ones  intermixed  with  the  inner  scales  of  the  involucre  or 
paleae  ;  central  florets  few,  hermaphrodite,  tubular.  Pappus  capillary. 
The  receptacle  conical  with  a  scaly  margin.  Involucre  sub-conical, 
imbricated,  the  scales  lanceolate,  and  longer  than  the  florets.  The 
species  of  this  genus  were  formerly  referred  to  Gnaphalium. 

F.  Germanica  is  a  cottony  plant  with  yellow  florets,  the  stem 
proliferous  at  the  summit  from  4  to  12  inches  long.  It  has  lanceolate 
wavy  leaves,  heads  in  axillary  and  terminal  globose  clusters,  the  outer 
involucral  scales  cuspidate,  cottony,  with  glabrous  points.  It  is  a  native 
of  Great  Britain,  as  well  as  the  following  species  :— 

F.  minima  is  distinguished  by  having  its  stem  dichotomously 
branched,  and  the  outer  involucre  scales  bluntish,  cottony,  with 
glabrous  points.  The  florets  are  yellow  with  very  small  heads.  Like 
the  other  species  it  is  found  in  dry,  sandy,  and  gravelly  places. 

F.  Gallica  has  linear,  acute,  revolute  leaves,  the  heads  conical  in 
axillary  and  terminal  clusters,  shorter  than  the  leaves.  This  species  is 
very  rare. 

F.  apiculata  has  a  cottony  stem  proliferous  at  the  summit,  the 
leaves  all  oblong,  blunt,  apiculate,  the  heads  prominently  5-angled, 
half-sunk  in  tomentum,  forming  lateral,  axillary,  and  terminal  clusters, 
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surrounded  and  overtopped  by  one  or  two  blunt  leaves.    It  smells 
like  tansey.    The  stem  is  mostly  erect,  with  short  branches  below. 
The  heads  are  rather  large,  10  to  20  in  a  cluster. 
(Babington,  Manual  of  British  Botany.) 

FILAMENT,  in  Botany,  the  part  of  the  stamens  which  bears  the 
anther.  It  is  sometimes  long  and  slender,  hence  its  name  filament. 
In  some  plants  however  it  is  nearly  or  altogether  absent,  and  not 
unfrequently  fiat  and  broad.  [Stamens.] 

FILARIA.  [Entozoa.] 

FILBERT.  [Corylus.] 

FILE-FISH.  [Balistes.] 

FI'LICES,  or  FILICA'CE^E,  a  natural  order  of  Plants,  being  the 
highest  group  of  the  class  Cryptogamia,  or  Acrogens.  The  species  are 
flowerless  plants,  consisting  of  leafy  fronds,  which  are  produced  from 
a  rhizoma  unfolding  in  a  spiral  manner,  and  traversed  by  veins  which 
form  definite  parts  on  the  under  surface,  and  produce  unilocular,  rarely 
multilocular,  cases  containing  reproductive  sporules. 

The  parts  of  these  plants  which  require  most  attention  in  their 
study,  and  on  modifications  of  which  modern  classifications  depend, 
are  the  veins  and  organs  of  reproduction.  The  veins  are  either 
produced  equally  from  both  sides  of  a  midrib,  or  they  radiate  from 
the  base  or  axis  of  development,  or  from  one  side  of  an  eccentric  or 
anilateral  costa.  They  are  either  simple,  or  once  or  repeatedly 
dichotomously  branched,  or  the  primary  veins  are  pinnate ;  the 
branches  either  simple  or  forked.  Their  apices  are  either  free  or 
ihey  are  combined  by  various  forms  of  anastomosis.  The  organs  of 
reproduction  consist  of  a  sporangiferous  receptacle,  which  is  a  thick- 
ened point  or  lengthened  portion  of  the  ultimate  venules  or  veinlets. 
It  is  generally  superficial,  sometimes  immersed  in  the  substance  of 
the  frond,  or  considerably  elevated,  and  then  globose  or  columnar. 
The  sporangia,  theca3,  or  spore-cases,  are  transparent,  globose,  oval, 
or  pyriform  unilocular  cases,  each  girded  by  a  more  or  less  complete 
elastic  articulated  ring,  or  destitute  of  a  ring ;  then  sometimes  oblong, 
opaque,  and  multilocular,  and  usually  pedicillate.  The  sori  are  col- 
lections of  sporangia,  and  have  the  same  form,  position,  and  direction 
as  the  receptacles.  They  are  either  naked,  or  each  sorus  is  furnished 
with  a  membranaceous  covering  of  various  forms  which  rises  from 
the  receptacle.  This  covering  is  called  an  indusium,  and  is  a  plane, 
or  vaulted,  or  cup-shaped  membrane,  produced  from  the  receptacle 
of  each  sorus,  and  is  generally  deciduous  as  it  becomes  replicate. 
Often  the  entire  margin  (or  lobules  of  the  frond)  is  changed  in  texture, 
and  forms  an  accessory  indusium.  Sometimes  the  whole  of  the  sori 
of  each  segment  are  included  within  a  universal  indusium  which  is 
formed  by  the  revolute  margin  of  fertile  contracted  fronds. 

The  following  account  of  the  reproduction  of  the  Ferns  is  given  in 
a  Report  to  the  British  Association  in  1851,  on  the  higher  Cryptoga- 
rnous  Plants,  by  Mr.  Henfrey.  Speaking  of  the  Ferns,  Mr.  Henfrey 
Bays  : — 

"  This  class  formed  for  a  long  time  the  great  stumbling-block  to 
those  who  sought  to  demonstrate  the  existence  of  sexuality  in  plants. 
The  young  capsules  were  generally  considered  to  be  the  analogues  of 
the  pistillidia  of  the  Mosses,  and  the  young  abortive  capsules  which 
frequently  occur  among  the  fertile  ones  were  supposed  by  some  authors 
to  represent  the  antheridia.  Mr.  Griffith  noticed  a  structure  which 
he  was  inclined  to  regard  as  the  analogue  of  the  antheridium  in  certain 
of  the  ramenta  upon  the  petioles. 

"  In  the  year  1844  Professor  Niigeli  published  an  account  of  his 
observations  on  the  germination  of  certain  ferns,  and  announced  the 
discovery  of  moving  spiral  filaments  closely  resembling  those  of  the 
Charce,  on  certain  cellular  structures  developed  upon  the  pro-embryo 
or  cellular  body  first  produced  by  the  spore.  It  is  not  worth  while 
to  enter  into  an  analysis  of  his  observations,  as  they  have  since  been 
clearly  shown  to  have  been  very  imperfect ;  it  is  sufficient  to  state 
that  he  only  described  one  kind  of  organ,  and  from  his  description  it 
is  evident  that  he  confounded  the  two  kinds  since  discovered,  regard- 
ing them  as  different  stages  of  one  structure.  The  announcement  of 
this  discovery  seemed  to  destroy  all  grounds  for  the  assumption  of 
distinct  sexes,  not  only  in  Ferns  but  in  the  other  Cryptogams,  since  it 
was  argued  that,  the  existence  of  these  cellular  organs,  producing 
spiral  filaments,  the  so-called  spermatozoa,  upon  the  germinating 
fronds,  proved  that  they  were  not  to  be  regarded  as  in  any  way  con- 
nected with  the  reproductive  processes. 

"  But  an  essay  published  by  the  Count  Suminski  in  1 848  totally 
changed  the  face  of  the  question,  and  opened  a  wide  field  for  specula- 
tion and  investigation  on  this  subject,  just  as  it  was  beginning  to  fall 
into  disfavour.  Count  Suminski's  paper  gives  a  minute  history  of  the 
course  of  development  of  the  Ferns,  from  the  germination  of  the  spore 
to  the  production  of  the  regular  fronds ;  and  he  found  this  develop- 
ment to  exhibit  phenomena  as  curious  as  they  were  unexpected.  The 
cellular  organs  seen  by  Niigeli  were  shown  to  be  of  two  perfectly  dis- 
tinct kinds,  and  moreover  to  present  characters  which  gave  great 
plausibility  to  the  hypothesis  that  they  represented  reproductive 
organs ;  moreover,  this  author  expressly  stated  that  he  had  obtained 
absolute  proof  of  sexuality  by  observing  an  actual  process  of  fertiliza- 
tion to  take  place  in  the  so-called  ovules,  through  the  agency  of  the 
spiral  filaments  or  spermatozoa.  The  main  points  of  his  paper  may 
be  briefly  summed  up  as  follows  : — The  fern-spore  at  first  produces 
a  filamentary  process,  in  the  end  of  which  cell-development  goes  on 


until  it  is  converted  into  a  Marchautia-like  frond  of  small  size  and 
exceedingly  delicate  texture,  possessing  hair-like  radicle  threads  on  its 
under  side.  On  this  under  side  become  developed,  in  variable  num- 
bers, certain  cellular  organs  of  two  distinct  kinds.  The  first,  which 
he  terms  antheridia,  are  the  more  numerous,  and  consist  of  somewhat 
globular  cells  seated  on  and  arising  from  single  cells  of  the -cellular 
Marchantia-lik(s  1-rond.  The  globular  cell  produces  in  its  interior  a 
number  of  minute  vesicles,  in  each  of  which  is  developed  a  spiral 
filament,  coiled  up  in  the  interior.  At  a  certain  epoch'the  globular 
cell  bursts,  and  dischai-ges  the  vesicles,  and  the  spiral  filaments  moving 
within  the  vesicles,  at  length  make  their  way  out  of  them,  and  swim 
about  in  the  water,  displaying  a  spiral  or  heliacal  form,  and  consisting 
of  a  delicate  filament  with  a  thickened  clavate  extremity;  this,  the 
so-called  head,  being  said  by  Count  Suminski  to  be  a  hollow  vesicle, 
and  to  be  furnished  with  six  or  eight  cilia,  by  means  of  which  the 
apparently  voluntary  movement  of  the  filament  is  supposed  to  be 
effected. 

"  The  second  kind  of  organ,  the  so-called  '  ovules,'  are  fewer  in 
number  and  present  different  characters  in  different  stages.  At  first 
they  appear  as  little  round  cavities  in  the  cellular  tissue  of  the  pro- 
embryo,  lying  near  its  centre,  and  opening  on  the  under  side.  In  the 
bottom  of  the  cavity  is  seen  a  little  globular  cell,  the  so-called 
'embryo-sac'  It  is  stated  by  Count  Suminski  that  while  the  ovule  is 
in  this  state  one  or  more  of  the  spiral  filaments  make  their  way  into 
the  cavity,  coming  in  contact  with  the  central  globular  cell.  The 
four  cells  bounding  the  mouth  of  the  orifice  grow  out  from  the 
general  surface  into  a  blunt  cone-like  process,  formed  of  four  parallel 
cells  arranged  in  a  squarish  form,  and  leaving  an  intercellular  canal 
leading  down  to  the  cavity  below.  These  four  cells  become  divided 
by  cross  septa,  and  grow  out  until  the  so-called  ovule  exhibits  exter- 
nally a  cylindrical  form  composed  of  four  tiers  of  cells,  the  uppermost 
of  which  gradually  converge  and  close  up  the  orifice  of  the  canal 
leading  down  between  them.  Meanwhile  the  vesicular  head  of  one  of 
the  spiral  filaments  has  penetrated  into  the  globular  cellule  of  the 
embryo-sac,  enlarged  in  size  and  undergone  multiplication,  and  in 
the  course  of  time  displays  itself  as  the  embryo,  producing  the  first 
frond  and  the  terminal  bud,  whence  the  regular  fern-stem  is  deve- 
loped. In  considering  the  import  of  these  phenomena,  the  author 
assumes  the  aualogy  here  to  be  with  the  process  of  fertilisation  in 
flowering  plants,  as  described  by  Schleiden,  regarding  the  production 
of  the  embryo  from  the  vesicular  head  of  the  spermatozoa  as 
representing  the  production  of  the  phanerogamous  embryo,  from  the 
end  of  the  pollen  tube  after  it  has  penetrated  into  the  embryo-.sac. 

"The  promulgation  of  these  statements  naturally  attracted  great 
attention,  and  since  they  appeared  we  have  received  several  contribu- 
tions to  the  history  of  these  remarkable  structures,  some  confirmatory, 
to  a  certain  degree,  of  Suminski's  views ;  others  altogether  opposed  to 
them. 

"In  the  early  part  of  1849  Dr.  Wigand  published  a  series  of 
researches  on  this  subject,  in  which  he  subjected  the  assertions  of 
Suminski  to  a  strict  practical  criticism ;  the  conclusions  he  arrived  at 
were  altogether  opposed  to  that.author's  views  respecting  the  supposed 
formation  of  the  organs,  and  he  never  observed  the  entrance  of  the 
spiral  filaments  into  the  cavity  of  the  so-called  ovule.  About  the 
same  time  M.  Thuret  published  a  series  of  observations  on  the 
'  Antheridia  of  Ferns.'  In  these  he  merely  confirmed  and  corrected 
the  statements  of  Niigeli  respecting  the  antheridia,  and  did  not  notice 
the  so-called  ovules. 

"  Towards  the  close  of  the  same  year  Hofmeister  confirmed  part  of 
Suminski's  statements,  and  opposed  others.  He  stated  that  he  had 
observed  distinctly  the  production  of  the  young  plant  (or  rather  the 
terminal  bud  for  the  new  axis)  in  the  interior  of  the  so-called  ovule ; 
but  believed  the  supposed  origin  of  it  from  the  end  of  the  spiral 
filament  to  be  a  delusion.  He  regards  the  globular  cell  at  the  base  of 
the  canal  of  the  ovule  as  itself  the  rudiment  of  the  stem,  or  embryo- 
nal vesicle  (the  embryo  originating  from  a  free  cell  produced  in  this), 
analogous  to  that  produced  in  the  pistillidia  of  the  Mosses.  He  also 
describes  the  development  of  the  ovule  differently,  saying  that  the 
canal  and  orifice  are  opened  only  at  a  late  period  by  the  separation  of 
the  contiguous  walls  of  the  four  rows  of  cells. 

"  About  the  same  time  appeared  an  elaborate  paper  on  the  same 
subject  by  Dr.  Hermann  Schacht,  whose  results  were  almost  identical. 
He  found  the  young  terminal  bud  to  be  developed  in  the  cavity  of 
one  of  the  so-called  ovules,  which  were  developed  "exactly  in  the 
same  way  as  the  pistillidia  of  the  Mosses.  He  stated  also  that  the 
cavity  of  the  ovule  is  not  open  at  first,  and  he  declares  against  the 
probability  of  the  entrance  of  a  spiral  filament  into  it,  never  having 
observed  this,  much  less  a  conversion  of  one  into  an  embryo.  In  the 
essay  of  Dr.  Mettenius,  already  referred  to,  an  account  of  the  develop- 
ment of  the  so-called  ovules  is  given.  His  observations  did  not  decide 
whether  the  canal  of  the  ovule,  which  he  regards  as  an  intercellular 
space,  exists  at  first,  or  only  subsequently,  when  it  is  entirely  closed 
above.  Some  important  points  occur  in  reference  to  the  contents  of 
the  canal.  The  contents  of  the  canal  in  a  mature  condition  consist 
of  a  continuous  mass  of  homogeneous  tough  substance,  in  which  fine 
granules,  and  here  and  there  large  corpuscles,  are  embedded.  It  reaches 
down  to  the  globular  cell,  or  embryo-sac,  and  is  in  contact  with  it. 
This  mass  either  fills  the  canal  or  diminishes  in  diameter  from  the 
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blind  end  of  the  canal  down  to  the  embryo-sac;  in  other  cases  it 
possesses  the  form  represented  by  Suminski,  having  a  clavate  enlarge- 
ment at  the  blind  end  of  the  canal,  and  passing  into  a  twisted  filament 
below  ;  in  this  latter  shape  it  may  frequently  be  pressed  out  of 
isolated  ovules  under  the  microscope,  and  then  a  thin  transparent 
membrane-like  layer  was  several  times  observed  on  its  surface.  In 
other  cases  the  contents  consisted  of  nucleated  vesicles,  which  emerged 
separately  or  connected  together. 

"  The  embryo-sac  consists  of  a  globular  cell  containing  a  nucleus, 
and  this  author  believes  that  the  commencement  of  the  development 
of  the  embryo  consists  in  the  division  of  this  into  two,  which  go  on 
dividing  to  produce  the  cellular  structure  of  the  first  frond. 

"  With  regard  to  the  contents  of  the  canal  the  author  says,  '  Although 
I  can  give  no  information  on  many  points,  as  in  regard  to  the  origin 
of  the  contents  of  the  canal  of  the  ovule,  yet  my  observations  on  the 
development  of  the  ovule  do  not  allow  me  to  consider  them,  with 
Summski,  as  spiral  filaments  in  course  of  solution  ;  just  as  little 
have  I  been  able  to  convince  myself  of  the  existence  of  the  process 
of  impregnation  described  by  that  author.  It  rather  appears  to  me 
that  the  possibility  of  the  entrance  of  the  spiral  filaments  and  the 
impregnation  cannot  exist  until  the  tearing  open  of  the  blind  end  of 
the  canal  in  the  perfectly-formed  ovule,  as  after  the  opening  of  the 
so-called  '  canal  of  the  style '  in  the  pistillidia  of  the  Mosses.' 

"Another  contribution  has  been  furnished  by  Dr.  Mercklin,  the 
original  of  which  I  have  not  seen,  but  depend  on  analyses  of  it 
published  in  the  '  Botanische  Zeitung,'  and  the  'Flora'  for  1851,  and 
further  in  a  letter  from  Dr.  Mercklin  to  M.  Schacht,  which  appeared 
in  the  '  Linnsea '  at  the  close  of  last  year. 

"  He  differs  in  a  few  subordinate  particulars  from  M.  Schacht,  in 
reference  to  the  development  and  structure  of  the  prothallium,  or 
pro-embryo,  and  of  the  antheridia  and  spiral  filaments;  but  these  do 
not  require  especial  mention,  except  in  reference  to  the  vesicular  end 
of  the  spiral  filament  described  by  Schacht,  which  Mercklin  regards 
as  a  remnant  of  the  parent  vesicle,  from  which  the  filament  had  not 
become  quite  freed.  The  observations  referring  to  the  so-called  ovule, 
and  the  supposed  process  of  impregnation,  are  very  important ;  they 
are  as  follows  : — ■ 

"  '  1.  The  spiral  filaments  swarm  round  the  ovule  in  numbers,  fre- 
quently returning  to  one  and  the  same  organ. 

"  '  2.  They  can  penetrate  into  ovules.  This  was  seen  only  three 
times  in  the  course  of  a  whole  year,  and  under  different  circumstances; 
twice  a  spiral  filament  was  seen  to  enter  a  still  widely  open  young 
ovule,  then  come  to  a  state  of  rest,  and  after  some  time  assume  the 
appearance  of  a  shapeless  mass  of  mucilage  ;  the  third  case  of  pene- 
tration occun-ed  in  a  fully  developed  ovule  through  its  canal ;  it 
therefore  does  not  seem  to  afford  evidence  of  the  import  of  the  spiral 
filament,  but  certainly  of  the  possibility  of  the  penetration. 

"  '  3.  In  the  tubular  portion  of  the  ovule,  almost  in  every  case, 
peculiar  club-shaped  granular  mucilaginous  filaments  occur  at  a 
definite  epoch ;  these  filaments,  like  the  spiral  filaments,  acquiring  a 
brown  colour  with  iodine.  These  mucilaginous  bodies  sometimes 
exhibit  a  twisted  aspect,  an  opaque  nucleus,  or  a  membranous  layer, 
peculiarities  which  seem  to  indicate  the  existence  of  an  organisation. 

"  '  4.  These  club-shaped  filaments  are  swollen  at  the  lower  capitate 
extremity,  and  have  been  found  in  contact  with  the  embryo-sac,  or 
globular  cell,  which  forms  the  rudiment  of  the  future  frond. 

"  '  5.  The  spiral  filaments,  which  cease  to  move  and  fall  upon  the 
prothallium,  are  metamorphosed,  become  granular,  and  swell  up.' 

"  Hence  the  author  deduces  the  following  conclusions : — 

"  '  That  these  clavate  filiform  masses  in  the  interior  of  the  ovule 
are  transparent  spiral  filaments,  which  at  an  early  period,  while  the 
ovule  was  open,  have  penetrated  into  it;  which  leads  to  the  pro- 
bability that — 

"  '  1.  The  spiral  filaments  must  regularly  penetrate  into  the  ovules; 
and  2.  They  probably  contribute  to  the  origin  or  development  of  the 
young  fruit  frond  (or  embryo).  In  what  way  this  happens  the  author 
knows  not,  and  the  details  on  this  point  given  by  Suminski  remain 
unconfirmed  facts.' 

"An  important  point  in  this  essay  is  the  view  the  author  takes  of 
the  whole  process  of  development  in  this  case.  He  regards  it  as  not 
analogous  to  the  impregnation  in  the  Phanerogamia,  since  the  essen- 
tial fact  is  merely  the  development  of  a  frond  from  one  cell  of  the 
prothallium,  which  he  considers  to  be  merely  one  of  the  changes  of 
the  individual  plant,  while  all  the  other  authors  who  have  written  on 
the  subject,  with  the  exception  of  Wigand,  call  the  first  frond,  with 
its  bud  and  root,  an  Embryo,  and  regard  it  as  a  new  individual ;  or 
at  all  events,  even  a  distinct  member  of  a  series  of  forms,  constituting 
collectively  the  representatives  of  the  species. 

"  Finally,  Hofmeister,  in  his  notice  of  this  essay  in  the  '  Flora,' 
declares  that  the  development  of  the  so-called  embryo,  or  first  frond, 
commences  not  by  the  subdivision  of  the  globular  cell,  or  embryo-sac, 
but  by  the  development  of  a  free  cell,  or  embryo  vesicle  in  this,  like 
what  occurs  in  the  embryo-sac  of  the  Phanerogamia  ;  and  he  asserts 
that  this  is  the  first  stage  of  development  from  the  globular  cell  in 
all  the  vascular  Cryptogams,  including  that  found  in  the  pistillidia 
of  the  Mosses." 

The  position  of  the  Ferns  in  a  natural  system  of  classification  has 
not  been  a  matter  of  much  difference.    Their  imperfect  organs  of 


reproduction  have  at  once  led  to  their  being  placed  by  most  botanists 
among  Cryptogamia  ;  nevertheless  Bory  St. -Vincent  elevates  Ferns  to 
the  rank  of  a  class  intermediate  between  Monocotyledons  and  Acoty- 
ledons,  or  Cryptogamia ;  at  the  same  time  he  rejects  the  view  of 
J ussieu,  who,  from  the  mode  of  germination  of  their  sporules,  placed 
the  Ferns  among  the  Monocotyledons.  Their  relation  with  the  flower- 
ing plants  is  seen  through  Cycadacece,  with  which  order  they  agree  in 
their  gyrate  vernation  and  their  pinnate  leaves.  Their  affinity  with 
Cryptogamic  Plants  is  obvious  in  the  Equisetacece  and  iAjcopodiaceie. 
The  order  of  Ferns  may  be  divided  into  the  following  sub-orders, 
which  Lindley  regards  as  of  the  rank  and  value  of  orders  : — 

I.  Gleicheniace^e.  The  thecse  with  a  transverse  or  obliquely  trans- 
verse complete  elastic  annulus  or  ring,  bursting  vertically.  The  species 
are  tropical,  or  extra-tropical  only  in  the  Southern  Hemisphere,  of  a 
harsh  and  rigid  texture,  simple  or  generally  with  copious  dichotumous 
branches  and  gemmae  in  the  axils  ;  the  ultimate  branches  pinuatifid. 
None  of  the  genera  of  this  order,  as  understood  by  Hooker,  are  British. 
It  includes  about  forty  species. 

II.  Polypodiace^e,  with  the  sori  dorsal,  often  near  or  at  the  margin, 
various  in  form,  sometimes  constituting  an  uniform  linear  or  spreading 
mass,  naked  or  furnished  with  an  involucre,  the  thecsa  1-celled,  with 
a  longitudinal  or  oblique  elastic  articulated  generally  incomplete  ring, 
bursting  transversely  and  irregularly.  This  is  a  very  extensive  sub- 
order :  the  species  inhabit  almost  every  part  of  the  world,  from  the 
tropics  to  the  arctic  and  antarctic  regions ;  they  are  exceedingly  valu- 
able in  size  and  appearance,  including  the  largest  tree-ferns  and  the 
smallest  herbaceous  species.  It  contains  by  far  the  largest  number 
of  genera  of  any  of  the  sub-orders  of  Ferns.  Many  of  these  are  very 
extensive,  and  have  no  British  representatives,  as  Cyathea,  Hemitelia, 
Alsophila,  Dicksonia,  &c. 

III.  Osmundace*  has  the  thecse  with  an  operculiform  ring,  or 
without  one,  reticulated,  striated  with  rays  at  the  apex,  bursting 
lengthwise,  and  usually  externally.  The  species  of  this  sub-order  are 
not  numerous. 

IV.  DaNjEace^e.  The  thecse  sessile,  without  any  ring,  concrete 
into  multilocular  sub-immersed  masses,  opening  at  the  apex.  This 
is  also  a  small  sub-order,  with  three  genera — Dancea,  Marattia,  and 
Kaulfussia. 

V.  OphioglossacejE.  The  thecse  single,  roundish,  coriaceous, 
opaque,  without  ring  or  cellular  reticulation,  half  2-valved,  with  a 
straight  vernation.  It  embraces  the  genera  Ophioglossum,  Mdmintho- 
stachys,  and  Botrychium. 

The  following  is  an  arrangement  of  the  British  genera  of  Ferns  ;  — • 

Sub-Order  Potypodiacece. 
Tribe  Polypodiex.  The  sori  nearly  circular,  without  an  indusium. 

Genera,  Allosorus,  Polypodium,  Woodsia. 
Tribe  Aspidiece.  The  sori  nearly  circular,  covered  by  an  indusium. 

Genera,  Zastrea,  Polystichwm,  Cystopteris. 
Tribe  Asplenieas.  The  sori  oblong  or  linear,  covered  by  an  indusium 
opening  longitudinally  on  one  side. 

Genera,  Athyrium,  Asplenium,  Scolopendriwm. 
Tribe  Grammitidece.  The  sori  elongate,  without  an  indusium. 

Genus,  Ceterach. 

Tribe  Adianlarim.  The  thecse  covered  by  a  marginal  or  sub-marginal 
elongated  part  of  the  frond,  or  by  a  separated  portion  of  the 
cuticle,  resembling  an  indusium. 
Genera,  Blechnum,  Pteris,  Adiantum. 
Tribe  Hymenophyllece.  The  thecse  opening  irregularly ;  the  ring  oblique, 
eccentric,  transverse,  complete ;  the  receptacle  terminating  a  vein 
at  the  margin  of  the  frond. 
Genera,  Trichomanes,  Hymenophyllum. 

Sub-Order  Osmundacecs. 
Tribe  Osmundex.  The  vernation  circinate ;  the  rachis  solid ;  the  thecse 
stalked. 
Genus,  Osmunda. 

Sub-Order  Ophioglossacew. 
Genera,  Ophioglossum,  Botrychium. 

The  Ferns  have  a  wide  geographical  distribution.  The  herbaceous 
and  shrubby  kind  being  found  towards  the  north  and  south  poles  : 
whilst  the  tree-ferns  rival  the  gigantic  palms  in  the  forests  of  tropical 
climates.  It  is  these  last  which  give  a  peculiar  character  to  the 
vegetation  of  the  countries  where  they  grow,  as  their  foliage  and  sterna 
differ  altogether  from  any  that  are  observed  amongst  flowering  plants. 
The  proportion  which  they  bear  to  other  plants  varies  much  in 
different  parts  of  the  world.  In  Jamaica  they  are  in  the  proportion 
of  1  to  9;  in  New  Guinea  as  28  to  122  ;  in  New  Ireland  as  13  to  60; 
in  the  Sandwich  Islands  as  40  to  160;  on  continents  they  are  less 
numerous  ;  in  equinoctial  America  1  to  36  ;  in  Australia  1  to  37  ;  in 
France  1  to  63  ;  in  Portugal  1  to  116;  in  the  Greek  Archipelago  1  to 
227;  in  Egypt  1  to  971.  In  the  north  their  proportions  are  greater; 
they  form  in  Scotland  1  to  31 ;  in  Sweden  1  to  35  ;  in  Iceland  1  to  18  ; 
in  Greenland  1  to  10  ;  and  the  North  Cape  1  to  7. 

The  properties  and  uses  of  the  Ferns  are  not  in  proportion  to  their 
numbers  in  the  vegetable  kingdom.  Many  of  them  deposit  starch  in 
their  rhizouiata,  from  which  food  may  be  prepared.    The  routs  of 
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Nephrodium  esculentum  are  eaten  in  Nepaul ;  those  of  Angiopteris  evecta 
are  used  in  the  same  manner  in  the  Sandwich  Islands.  Diplazium 
esculentum,  Cyalhea  medullaris,  Ptcris  esculenta,  and  Gleichenia  dicho- 
toma,  all  yield  starch,  and  are  employed  as  food  in  different  countries. 
[Cyathea.]  The  Adiantum  Capillus  Veneris  yields  astringent  and 
aromatic  secretions.  [Adiantum.]  Some  of  the  American  polypo- 
diums  are  said  to  possess  powerful  medicinal  effects,  and  are  used  as 
anti-rheumatic,  anti-venereal,  and  febrifugal  remedies.  The  Angioptevis 
evecta  yields  an  aromatic  oil,  which  is  used  in  the  Sandwich  Islands 
to  perfume  the  fixed  oils,  as  cocoa-nut  oil.  The  stems  of  many  species 
contain  bitter  principles,  and  have  hence  been  used  as  tonics.  Species 
of  Aspidium  and  Asplenium  have  been  used  in  European  medicine. 
[Aspidium  ;  Asplenium.]  The  Brazilian  negroes  form  tubes  for  their 
pipes  from  the  stems  of  Mertmsia  dichotoma.  Osmunda  regalis  had 
at  one  time  a  great  reputation  in  medicine. 

(Babington,  Manual  of  British  Botany  ;  Lindley,  Natural  System  ; 
Hooker,  Species  Filicum  ;  J.  Smith,  The  Genera  of  Ferns;  Journal  of 
Botany,  vol.  iv. ;  Newman,  History  of  British  Ferns;  Burnett,  Outlines 
of  Botany  ;  Meyen,  Pflanzen-Geographie.) 

FIN.  [Fish.] 

FINCH.  [Bullfinch;  Chaffinch;  Coccothraustes ;  Fringilla.] 
FINGER.  [Skeleton.] 

FINGERLING,  the  young  of  the  Salmon.  [Salmonid^.] 
FI  NSC  ALE.  [Leuciscus.] 
FIR.    [Abies;  Pinus.] 
FIRE-KLAIRE.  [Raiidjs.] 
FIRE-FLY.    [ELATERiDiE ;  Lampyrid.e.] 

FIRE-STONE,  a  local  term  for  the  Upper  Greensand,  as  it  occurs 
along  the  edges  of  the  chalk-hills  south  of  London,  as  at  Mesterham 
and  Petersfield.    (Fitton,  '  On  Greensand,'  in  '  Geol.  Trans.') 

FIROLA.  [Nccleobranchiata.] 

FISH  (French,  Poisson  ;  German,  Fisch),  a  name  applied  to  all  the 
species  of  a  class  of  animals  occupying  the  lowest  station  of  the  four 
great  divisions  of  the  section  Vcrtebrata. 

A  Fish  may  be  defined  as  a  Vertebrate  Animal,  breathing  through 
the  medium  of  water  by  means  of  branchiae,  or  gills,  having  one 
auricle  and  one  ventricle  to  the  heart,  cold  red  blood,  and  extremities 
formed  for  swimming. 

In  considering  fishes,  perhaps  the  most  important  thing  which 
offers  itself  to  our  attention  is  the  apparatus  called  the  Branchial,  or 
Gills.  This  apparatus  is  situated  on  each  side  of  the  neck,  and  consists 
of  numerous  lamina?  fixed  on  arches.  These  lamina;  are  covered  with 
innumerable  blood-vessels,  and  are  so  constructed  as  to  present  a  con- 
siderable surface  to  the  water,  so  that  the  blood  may  receive  a 
sufficient  portion  of  the  oxygen  contained  in  that  element.  As  the 
water  in  contact  with  the  gills  becomes  deteriorated,  it  is  necessary 
that  a  constant  current  be  caused  to  flow  over  them.  In  most  fishes 
this  is  effected  by  their  taking  the  water  in  at  the  mouth  and  expelling 
it  from  under  the  gill-covers.  The  blood,  which  is  constantly  sent  to 
the  branchiae  from  the  heart,  is  distributed  by  means  of  the  arteries 
to  every  part  of  the  body,  whence  it  returns  to  the  heart  by  means  of 
the  veins. 


the  fore  legs  constituting  what  is  termed  the  Pectoral  Fins  (fig.  1,  a), 
and  the  posterior  extremities  the  Ventral  (fig.  1,6);  besides  these  fins 
ordinary  fishes  are  furnished  with  one  or  two  Dorsal  Fins  (fig.  1,  c  c), 
an  Anal  Fin  (fig.  1,  d),  and  a  Caudal  Fin,  or  tail. 

All  these  fins  are  not  always  present,  nor  when  present  are  they 
always  in  the  same  relative  positions ;  and  we  shall  hereafter  find 
that  both  the  absence  of  certain  fins,  and  the  peculiar  position  of 
these  organs,  afford  characters  in  the  classification  of  fishes.  The  fins 
consist  of  a  thin  elastic  membrane  supported  by  rays.  The  rays  are 
of  two  kinds — those  which  consist  of  a  single  bony  piece,  usually 
hard  and  pointed,  are  termed  spinous  rays ;  and  whin  the  rays  are 
formed  of  numerous  portions  of  bone  united  by  articulations,  and 
frequently  divided  longitudinally  into  several  filaments,  they  are 
called  flexible  rays.  The  principal  organ  of  motion  is  the  tail ;  the 
dorsal  and  ventral  fins  apparently  serve  to  balance  the  fish,  and  the 
pectorals  to  arrest  its  progress  when  required. 

The  Bones  of  fishes  are  of  a  less  dense  and  compact  nature  than  in 
the  higher  orders  of  animals,  and  always  remain  in  an  isolated  state, 
similar  to  that  of  the  embryo  of  the  Mammalia.  The  skeleton  may 
be  divided  into  four  chief  parts — the  vertebral  column,  the  head,  the 
respiratory  apparatus,  and  the  limbs.  The  vertebral  column  consists 
of  vertebrae  which  are  concave  at  each  end  and  pierced  in  the  middle  ; 
and  when  joined  together  the  hollow  space  between  each  two  is 
occupied  by  a  gelatinous  substance,  which  passes  from  one  space  to 
the  next  through  the  hole  in  each  bone.  This  hole  is  usually  very 
small,  but  in  some  of  the  Chondropterygians  it  is  so  large  that  the 
bodies  of  the  vertebras  are  mere  rings.  To  the  vertebrae  are  attached 
the  ribs  ;  in  fact  the  ribs  are  the  main  support  of  all  the  other  bones. 
The  head  varies  more  in  form  than  in  any  other  class  of  vertebrate 
animals.  The  same  bones  as  those  found  in  other  oviparous  animals 
are  almost  always  traceable.  We  shall  confine  our  observations  to 
those  which  are  most  frequently  referred  to  in  technical  descriptions. 


Fig.  2,  upper  jaw  of  a  Trout :  e,  intermaxillary  bone  ;  /,  maxillary  bone.' 

Fig.  3,  front  view  of  the  mouth  of  a  Trout :  I,  the  vomer  furnished  with 
teeth ;  m  m,  palatine  bones  also  furnished  with  teeth ;  »,  the  tongue  with 
recurved  teeth. 

The  upper  jaw  consists  of  maxillary  and  intermaxillary  bones  ;  in 
the  greater  number  of  fishes  the  intermaxillary  bones  (fig.  1,  e)  con- 


Fig.  1,  Skeleton  of  Common  Perch. 

a,  the  pectoral  fin  ;  b,  the  ventral  fin ;  c  c,  the  dorsal  fins ;  d,  the  anal  fin  ;  e,  the  intermaxillary  bone ;  /,  the  maxillary  bone  ;  g,  the  operculum ;  A,  the 
sub-operculum  ;  i,  the  pre.operculum  ;  k,  the  inter-operculum. 

As  the  breathing  apparatus  in  the  fish  is  suited  to  aquatic  habits,  so  stitute  the  chief  portion  of  the  upper  jaw,  the  maxillary  bones 
likewise  is  every  part  of  its  structure.  The  body  is  generally  of  an  (fig.  1,  f)  being  placed  behind  and  parallel  to  them  and  articulated  to 
elongate  oval  compressed  form,  covered  with  scales  directed  back-  t  the  vomer.  (Fig.  3,  I.)  In  the  salmon  tribe  and  some  other  fishes  how- 
wards,  and  furnished  with  fins  ;  thus  being  beautifully  adapted  for  ever  the  intermaxillary  bones  (fig.  2,  e)  are  smaller  in  proportion,  and 
swimming.  Many  fishes  moreover  have  a  bladder  filled  with  air  form  a  continuous  line  with  the  fore-part  of  the  maxillary  bones, 
situated  immediately  beneath  the  spine,  by  the  dilatation  or  compres-  j  (Fig.  2,  /.)  In  the  Chondropterygians  the  maxillary  and  inver- 
sion of  which  their  specific  gravity  is  said  to  be  varied;  The  thoracic  maxillary  bones  are  reduced  to  mere  rudiments,  their  functions  being 
part  of  the  body  is  thrown  forwards  towards  the  head  (so  that  fishes  I  performed  by  the  bones  analogous  to  the  palatines,  and  sometimes  by 
may  be  said  to  have  no  neck),  and  thus  the  hinder  part  of  the  body    the  vomer. 

is  more  free  and  fitted  for  motion.    The  limbs  are  formed  into  fins,  j     The  lower  jaw  is  generally  composed  of  at  least  two  bones  ou 
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each  side,  the  dental  portion  in  front,  and  the  articular  portion 
behind. 

The  Palatines  (fig.  3,  m  m)  are  extended  longitudinally  on  each  side, 
and  form  part  of  the  roof  of  the  mouth ;  they  are  often  furnished 
with  teeth. 

The  Opercular  Bones. — The  chief  portion  of  the  sides  of  the  head 
behind  the  eye  consists  of  the  opercular  bones  :  these  are  generally 
four  in  number,  and  are  termed  the  operculum  (fig.  1,  g),  the  sub- 
operculum  (fig.  1,  h),  the  pre  operculum  (fig.  1,  i),  and  the  inter-oper- 
culum  (fig.  1,  k).    The  first  of  these  covers  the  gills. 

The  Branchiostegous  Kaya  (fig.  1,  o),  which  are  often  mentioned  in 
descriptions,  are  situated  under  the  opercular  bones. 

The  Teeth  in  fishes  are  almost  entirely  osseous  ;  they  are  usually  of 
a  simple  spine-like  form,  and  recurved  at  the  tip.  Teeth  are  found 
in  almost  every  bone  in  the  interior  of  the  mouth  ;  in  the  superior 
and  inferior  maxillary,  and  intermaxillary  bones ;  likewise  on  the 
branchial  arches,  pharangeal  bones  (which  are  situated  in  the  throat), 
and  on  the  tongue.  There  is  considerable  variety  in  their  structure, 
as  will  be  found  in  the  various  descriptions  of  fishes  found  in  other 
parts  of  this  work. 

The  Scales  are  composed  of  two  substances,  one  resembling  horn 
in  its  texture,  and  the  other  of  a  harder  and  bone-like  nature ;  they 
are  generally  attached  to  the  skin  by  their  anterior  edge,  and  consist 
of  numerous  concentric  laminje  (secreted  by  the  skin),  the  smallest  of 
which  is  first  formed.  Certain  scales,  forming  a  continuous  series,  in 
a  slightly  waved  line  from  the  head  to  the  tail  of  the  fish,  are  pierced 
in  or  near  their  centre,  and  furnished  with  a  tube  through  which  a 
slimy  matter  is  poured,  which  serves  to  lubricate  the  body  of  the 
animal.  This  series  of  tubes  forms  a  line  visible  on  the  sides  of  the 
body,  and  which  is  termed  the  lateral  line. 

The  structure,  form,  and  position  of  the  scales  of  fishes  are  very 
variable,  and  have  furnished  M.  Agassiz  ('Recherches  sur  les 
Poissons  Fossiles')  with  characters  for  a  new  classification  of  these 
animals. 

As  regards  the  senses,  those  of  taste  and  touch  appear  to  be  but 
slightly  developed  in  fishes.  When  we  find  the  tongue  thickly  covered 
with  teeth  (as  is  often  the  case),  and  used  as  an  organ  of  prehension, 
and  when  we  consider  the  quick  manner  in  which  the  food  is  swallowed, 
it  would  certainly  appear  that  their  sense  of  taste  is  very  slight.  The 
sense  of  touch  is  probably  most  developed  in  the  cirrhi  attached  to 
the  mouth  of  those  fishes  that  hare  them.  The  long  filaments  with 
which  the  fins  of  some  fishes  are  furnished  also  perhaps  serve,  through 
the  sense  of  touch,  to  indicate  the  vicinity  of  weeds,  or  other  objects 
in  the  water. 

The  eyes  are  differently  placed  in  the  various  species  of  fishes,  in 
accordance  with  their  habits  :  for  the  most  part  they  are  placed 
laterally,  and  in  some  (those  that  live  at  the  bottom  of  the  water)  we 
find  them  directed  upwards.  In  some  of  the  species  of  sharks  (those 
of  the  genus  Zygana)  they  are  situated  at  the  end  of  an  elongated 
lateral  process  on  each  side  of  the  head. 

The  sight  in  fishes  is  acute  ;  the  range  of  vision  however  is  probably 
somewhat  limited.  The  eyes  (which  are  furnished  with  a  spherical 
lens)  are  generally  large,  but  in  some  species  they  are  very  small, 
whilst  others  appear  to  be  destitute  of  them. 

Although  fishes  appear  not  to  possess  certain  portions  of  the  auditory 
apparatus,  observed  in  animals  of  a  higher  grade,  they  nevertheless 
possess  the  sense  of  hearing. 

There  are  reasons  for  the  belief  that  the  sense  of  smell  in  fishes  is 
tolerably  acute :  their  olfactory  nerves  are  of  large  size,  and  disposed 
over  a  considerable  extent  of  surface. 

By  far  the  greater  number  of  fishes  are  of  carnivorous  habits ; 
there  are  some  however  which  feed  upon  vegetable  substances,  and 
we  find  the  stomach  modified  accordingly  as  in  other  animals. 

The  sexes  of  fishes,  if  we  except  the  sharks  and  rays,  offer  no  very 
decided  external  characters  by  which  they  may  be  distinguished :  as 
in  the  higher  animals  however,  observes  Mr.  Yarrell,  "  the  respiratory 
organs  occupy  more  space  in  the  males  than  in  the  females  ;  and,  on 
the  other  hand,  the  abdomen  is  larger  in  the  females  than  in  the  males  : 
the  males  may  therefore  be  known  from  the  females  by  their  some- 
what sharper  or  more  pointed  head,  the  greater  length  of  the  gill- 
cover,  and  the  body  from  the  dorsal  fin  downwards  being  not  so  deep 
compared  with  the  whole  length  of  the  fish." 

The  sexual  organs  of  fishes  are  in  the  generality  of  the  species  of  a 
more  simple  nature  than  is  observed  in  the  higher  orders  of  the 
Vertebrata,  "  consisting,  as  will  be  found,  towards  the  season  of  pro- 
ducing their  young,  of  two  elongated  oval  lobes  of  roe,  one  on  each 
side  of  the  body,  placed  between  the  ribs  and  the  intestinal  canal ; 
the  lobes  in  the  female,  called  hard  roe,  contain  a  very  large  number 
of  roundish  grains,  called  ova  or  eggs,  which  are  inclosed  in  a  delicate 
membranous  tunic  or  bag,  reaching  to  the  side  of  the  anal  aperture, 
where  an  elongated  fissure  permits  egress  at  the  proper  time.  In  the 
males,  the  lobes  of  roe  are  smaller  than  in  the  females,  and  have  the 
appearance  of  two  elongated  masses  of  fat,  which  are  called  soft  roe  ; 
thuy  remain  however  firm  till  the  actual  season  of  spawning,  when 
they  become  by  degrees  more  and  more  fluid,  and  the  whole  is  ulti- 
mately voided  by  small  portions  at  a  time  under  slight  abdominal 
pressure  

"  At  the  season  for  depositing  the  spawn,  which  varies  with  almost 
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every  genus,  some  species  repair  to  the  gravelly  shallows  of  rivers, 
and  others  to  the  sandy  bays  of  the  sea.  This  movement  is  called  by 
fishermen  '  going  to  hill,'  or  '  roadiug;'  other  species  resort  to  bunches 
of  weeds.  In  many  instances,  when  ready  to  deposit  her  spawn,  a 
female  is  accompanied  by  two  males,  one  on  each  side — a  provision 
of  nature  which  seems  intended  to  secure  the  impregnation  of  the 
largest  quantity  of  ova,  and  the  range  of  the  influence  of  the  male 
fluid  is  enormously  increased  by  diffusion  in  water.  The  adhesive 
nature  of  the  surface  of  each  egg  supplies  the  means  of  attachment 
to  any  of  the  various  substances  near  which  it  may  happen  to  be  left ; 
and  the  time  required  for  the  appearance  of  the  young  fish  is  very 
variable,  depending  upon  the  species,  the  season,  and  its  temperature. 
The  young  fish  is  first  apparent  as  a  line  wound  round  the  central 
vitelline  portion  of  the  egg,  and  ultimately  escapes  by  rupturing  the 
external  capsule  with  its  tail." 

We  now  proceed  to  give  an  outline  of  Cuvier's  classification  of  fishes, 
since  it  is  that  which  is  perhaps  most  generally  adopted  :  it  is  never- 
theless in  many  respects  very  artificial. 

Fishes  are  divided  by  this  author  into  two  series,  that  of  Ordinary 
Fishes,  or  Ossei,  distinguished  by  having  the  skeleton  bony;  the 
osseous  matter  being  disposed  in  fibres  ;  the  sutures  of  the  cranium 
distinct;  maxillary  and  intermaxillary  bones,  either  one  or  both 
present :  and  that  of  the  Carlilaginei,  or  Chondropterygii,  distinguished 
by  having  the  skeleton  cartilaginous ;  the  bones  destitute  of  fibres ; 
sutures  of  the  cranium  indistinct ;  maxillary  and  int  ermaxillary  bones 
either  wanting  or  rudimentary,  their  place  being  supplied  by  the 
palatine  or  vomer. 

These  two  series  are  subdivided  as  follows  : — 

Series  1.  Ossei. 
Section  1.  Pectinibranchii. 
Order  1.  Acanthopterygii. 


Family  Percidce. 
Loricati. 
Scicenidce. 
Sparidce. 
Mcenidce. 
Squamipinnati. 
ScombridcE. 
Tcenioidce. 


Family  Theutyes. 

Pharyngicns  labyrinthi- 

formes. 
Mugilidce. 
Gobiadoe. 
Lophiado?. 
Labridce. 
Centriscidce. 


Order  2.  Malacopterygii. 


1.  Abdominales. 
Family  Cyprinidce. 
Esocidce. 
Siluridce. 
Salmonidce. 
Clupeidw. 


2.  Subbrachiales. 
Family  Gadidoz. 

Pleuroncctidce. 

Discoboli. 

Echencididce. 


Order  3.  Apodes. 
Muranidce. 


Section  2.  Plectognathi. 
Gymnodontidce. 
Sclerodermi. 
Section  3.  Lophobranchii. 
Syngnathidce. 
Series  2.  Cartilaginei,  or  Chondropterygii. 
Order  1.  Elentheropomi. 
Sturionidce. 
Chimmridm. 
Order  2.  Plagiostomi. 
Squalidce. 
Raiidce. 
Order  3.  Cyclostomi. 
Pteromyzidce. 

The  characters  of  the  two  great  series  or  sections  into  which  fishes 
are  divided,  it  has  been  shown,  are  taken  from  the  nature  of  the 
skeleton.  It  remains  for  us  now  to  make  a  few  observations  ujioa 
the  minor  subdivisions. 

In  the  Ossei,  or  bony  fishes,  there  are  three  sections.  Those  of  the 
first,  the  Pectinibranchii,  possess  the  following  characters  : — Branchia? 
in  continuous  pectinated  ridges,  furnished  with  an  opercular  and 
branchiostegous  membrane;  jaws  complete  and  free.  Section  2, 
Plectognathi : — Branchiae  with  the  pectinations  continuous ;  opercule 
and  rays  concealed  beneath  the  skin  ;  external  aperture  a  simple  cleft ; 
jaws  incomplete ;  maxillary  firmly  attached  to  the  side  of  the  inter- 
maxillary, which  alone  forms  the  jaw ;  palatine  arch  united  to  the 
cranium  by  suture,  and  immovable.  To  this  section  belong  the  globe- 
fishes,  file-fishes,  &c.  Section  3,  Lophobranchii : — Branchial  in  small 
tufts  ;  opercule  large,  confined  on  all  sides  by  a  membrane,  with  only 
a  small  hole  for  the  external  aperture ;  branchiostegous  rays  rudi- 
mentary ;  jaws  complete  and  free.  To  this  section  belong  the  pipe- 
fishes, hippocampus,  &c. 

The  two  latter  sections  contain  but  a  limited  number  of  species  : 
the  Pectinibranchii,  on  the  contrary,  contain  all  the  ordinary  and 
typical  fishes,  and,  as  is  seen  in  the  foregoing  list,  is  subdivided 
into  three  orders.      The  fishes   of  the  first  of  these  orders,  the 
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Acanthopterygii,  are  distinguished  by  their  having  the  anterior  part  of 
the  dorsal,  anal,  and  ventral  fins  furnished  with  simple  spinous  rays. 
[Acanthopterygii.]  The  perches,  mullets,  gurnards,  mackerels,  &c, 
belong  to  this  order.  In  the  second  order,  the  Malacopterygii,  all  the 
fin-rays  are  flexible,  with  the  exception  sometimes  of  the  first  ray  of 
the  dorsal  and  pectoral  fins.  The  three  principal  divisions  of  the 
Malacopterygii  are  founded  either  upon  the  position  of  certain  fins  or 
their  absence.  In  the  first  division,  the  Abdominales,  the  ventral  fins 
are  situated  far  behind  the  pectorals ;  as  in  the  carp,  tench,  bream, 
dace,  roach,  pike,  salmon,  &c.  In  the  seeond  group,  the  Subbrachiales, 
the  ventral  fins  are  situated  immediately  beneath  the  pectorals  (or 
even  a  little  before  them) ;  as  we  find  them  in  the  cod-fish,  haddock, 
and  whiting.  The  flat  fishes  also  belong  to  this  group — such  as  the 
plaice,  flounder,  turbot,  sole,  &c.  To  the  third  and  last  of  these 
greater  divisions  of  the  Malacopterygii  belong  the  eels,  which  have 
received  the  name  Apodes,  from  their  possessing  no  ventral  fins. 

In  illustration  of  the  three  orders  into  which  the  Cartilaginei  are 
divided,  the  Sturgeon  will  serve  as  an  example  of  the  first,  or  the 
Eleutheropomi.  The  Plagiostomi  contain  the  Sharks  and  Rays ;  and 
the  Lampreys  and  Myxines  chiefly  constitute  the  Cyclostomi. 

Mr.  M'Leay,  to  whom  Natural  History  is  so  largely  indebted  for 
methods  of  classification,  has  given  a  new  arrangement  of  fishes. 
The  basis  of  this  method  is  the  quinarian  system.  He  bases  his 
classification  on  three  generally  admitted  facts,  which  he  holds  to  be 
incontestable.  The  first  is  the  near  approach  of  fishes  to  Batrachian 
Amphibia,  which,  with  Swainson,  he  considers  to  be  made  by  means 
of  Lophius  and  Malthe.  2nd.  The  near  approach  of  fishes  to  the 
Cetaceous  Mammalia,  the  viviparous  sharks  constituting  the  con- 
necting link.  3rd.  "  As  the  grand  character  of  fishes  as  a  class  is 
their  being  the  most  imperfect  of  Vertebrata,  the  most  typical  of 
fishes  ought  therefore  to  be  the  most  imperfect  of  them,  namely,  the 
furthest  removed  from  the  type  of  Vertebrata ;"  a  position  which 
many  naturalists  will  be  inclined  to  combat.  He  regards  as  examples 
of  such  fishes  the  Cyclostomi.  Bearing  the  above  '  fundamental  facts' 
in  mind,  he  constitutes  the  following  primary  divisions : — 

Aberrant  Group,  Ctenobranchii.    Gills  pectinated. 

1.  Plagiostomi.  Cartilaginous  Fishes  with  fixed  branchiae,  lead- 

ing to  Mammalia. 

2.  Sturiones.    Cartilaginous  Fishes  with  free  branchiae. 

3.  Ostinopterygii.    Bony  Fishes  with  free  branchiae,  leading  to 

Amphib  ia. 

Normal  Group,  Actcnobranchii.     Fish  breathing  with  gills,  not 
pectinated. 

4.  Lophobranchii.    Bony  Fishes  breathing  by  tufts  arranged  in 

pairs  along  the  branchial  arches. 

5.  Cyclostomi.    Cartilaginous  Fishes  breathing  by  a  series  of 

cells. 

Mr.  M'Leay  has  not  presented  an  analysis  of  the  families  and 
genera  included  under  the  above  five  orders,  with  the  exception  of' 
those  of  the  third,  Ostinopterygii,  a  term  by  which  he  proposes  to 
denominate  the  osseous  fishes  having  pectinated  gills.  The  following 
table  of  his  subdivisions  of  this  important  order  will  convey  to  the 
naturalist  a  clear  idea  of  his  system. 

Ostinopterygii. 

A. 

Aberrant  Group,  Acanthopterygii.  Spines  in  the  first  dorsal  fin 
hard. 

Tribe  1 ,  Balistina.  Maxillary  bones  soldered  to  the  intermaxillaries, 
and  both  to  the  palatine  arch ;  opercula  and  gills  concealed  beneath 
the  skin.  Includes  the  families  Balistidce,  Ostraciontidce,  Cephalaspis, 
Orthagoriscidw,  Diodontidos. 

Tribe  2,  Percina.  Bones  of  the  jaws  free  and  complete.  Operculum 
distinct.  Operculum  or  pre-operculum  generally  with  dentated  edges, 
or  with  spines.  Includes  Chcetidonlidce,  Percidce,  Scorpcenidce,  Cirrhi- 
tidcr,  Sparidx. 

Tribe  3,  Fistularina.  Bones  of  the  jaws  free  and  complete.  Oper- 
culum distinct.  Operculum  and  pre-opercidum  generally  with  smooth 
edges.    Scombridce,  Fistularidx,  Gobioidx,  Lophiidce,  Labridw. 

B. 

Normal  Group,  Malacopterygii.    Spines  in  the  dorsal  fins  soft. 

Tribe  4,  Pleuronectina.  Ventral  fins,  when  existing,  inserted  under 
the  pectorals,  and  directly  suspended  to  the  bones  of  the  shoulder. 
Anguillidx,  Echeneidx,  Cyclopteridce,  Pleuronectidx,  Gadidoe. 

Tribe  5,  Abdominales.  Ventrals  suspended  behind  the  pectorals, 
and  not  attached  to  the  bones  of  the  shoulders.  Siluridos,  Cyprinidx, 
Esocidcs,  Clwpeidce,  Sabnonidai. 

Geographical  Distribution  of  Fishes. — This  branch  of  ichthyology 
is  beginning  to  attract  the  attention  and  research  which  the  interest 
of  the  subject  demands.  Within  the  last  twenty  years  the  example  of 
Yarrell  has  been  followed  in  many  countries,  and  valuable  local  mono- 
graphs published,  with  excellent  illustrations.  In  the  north  of 
Europe,  besides  the  writings  of  Nilson  and  Eckstrom,  the  fishes  of 
Denmark  have  been  illustrated  by  Henrik  Kroyer.  Those  of  Belgium 
have  been  carefully  examined  by  M.  de  Selys  Longchamps.  In 
that  naturalist's  'Faune  Beige'  fifty-three  fresh-water  fishes  and 


forty-one  species  inhabiting  the  sea  are  enumerated.    Of  the  former, 
forty-three  live  only  in  fresh-water ;  six  in  fresh-water,  but  go  to  the 
mouths  of  rivers  in  winter;  and  four  live  in  the  sea,  but  migrate  to  the 
rivers  in  spring  or  summer.  Of  the  sea-fishes  thirty  pass  up  the  Schelde 
as  far  as  Antwerp.    The  fresh-water  fishes  of  Central  Europe  have 
engaged  the  attention  of  Agassiz.    Freyer  has  published  an  account  of 
those  inhabiting  Carniola,  amounting  to  thirty-two  species.  Italian 
ichthyology  has  been  admirably  illustrated  by  Prince  Charles  Lucien 
Bonaparte.    In  Asia  the  fishes  of  the  Caspian  have  been  described  by 
Eichwald  in  his  'Fauna  Caspio-Caucasica,'  published  in  1841.  Those 
inhabiting  the  rivers  of  Syria  have  been  enumerated  by  Heckel  (1843) 
from  the  collections  of  Kotschy.    Fifty-seven  species  inhabit  the  rivers 
Orontes  and  Euphrates,  of  which  no  fewer  than  forty -five  are  Cyprinidce. 
Indian  ichthyology  has  received  valuable  contributions  from  M'Clel- 
land,  whose  papers  have  been  chiefly  published  in  the  'Calcutta 
Journal.'     In  Siebold's  'Fauna  Japonica'  (1842)  are  accounts  and 
figures  of  Japanese  fishes  by  Temminck  and  Schlegel.    The  most 
valuable  contribution  ever  made  to  our  knowledge  of  the  ichthyology 
of  Eastern  Asia  was  communicated  to  the  British  Association  at 
Cambridge  in  1845,  in  the  form  of  a  report  on  the  '  Ichthyology  of 
China,'  by  Sir  John  Richardson.     From  his  researches  it  would 
appear  that  the  fishes  of  that  region  are  not  only  very  numerous  as 
regards  species,  but  also  very  valuable  on  account  of  the  extensive 
fisheries  there  carried  on.     His  remarks  on  their  distribution  are 
highly  interesting.    It  would  appear  that  chains  of  islands  or  coasts 
having  an  east  and  west  extension  determine  the  extent  of  the  range 
of  species  and  groups  of  species.    For  example,  to  take  the  inter- 
tropical zone  of  the  ocean,  we  find  a  great  number  of  fishes  common 
to  the  Red  Sea,  the  coasts  of  Madagascar,  the  Mauritius,  the  Indian 
Ocean,  the  south  of  China,  the  Philippines,  the  Malay  Archipelago, 
the  northern  coast  of  Australia,  and  the  whole  extent  of  Polynesia, 
including  the  Sandwich  Islands.    As  regards  the  generic  forms  of  the 
fresh-water  fishes,  China  agrees  with  the  peninsula  of  India.  Were 
the  vast  zone  in  question,  embracing  more  than  two-thirds  of  the 
circumference  of  the  globe,  to  be  suddenly  elevated,  we  should  find 
the  remains  of  fishes  similar  everywhere  throughout,  the  species  which 
have  a  local  distribution  being  few  and  unimportant.    This  result  of 
Sir  John  Richardson's  researches  is  of  the  highest  importance  when 
brought  to  bear  on  geological  considerations.    Sir  John  Richardson 
has  also  been  engaged  in  the  special  investigation  of  the  ichthyology 
of  Australia,  and  his  many  valuable  memoirs  on  that  subject  may  be 
consulted  in  the  '  Transactions  of  the  Zoological  Society,'  and  in  the 
'Annals  of  Natural  History.'     In  Dieffenbach's  'Travels  in  New 
Zealand'  (1843),  the  same  indefatigable  and  philosophic  zoologist  has 
published,  in  conjunction  with  Dr.  Gray,  a  list  of  the  fishes  of  New 
Zealand.     Ninety-two  species  are  there  enumerated.     In  Smith's 
'  Illustrations  of  the  Zoology  of  South  Africa,'  figures  and  descriptions 
are  given  of  the  fishes  of  the  Cape  of  Good  Hope.    The  researches  of 
Dr.  Peters  on  the  eastern  coast  of  Africa,  have  made  us  acquainted 
with  the  ichthyology  of  that  interesting  region.    With  those  of  the 
northern  part  of  Western  Africa  we  have  had  ample  information  in 
the  valuable  memoirs  of  Lowe  on  the  fishes  of  Madeira.    ('  Zoolo- 
gical Transactions  and  Proceedings.') 

The  labours  of  Jenyns  on  the  fishes  collected  during  Captain 
Fitzroy's  voyages  have  contributed  materially  to  our  knowledge  of 
the  ichthyology  of  the  southern  extremity  of  South  America,  whilst 
that  of  Guyana  has  been  illustrated  by  Sir  Robert  Schomburgk,  in 
the  '  Naturalists'  Library.'  De  Kay's  '  Zoology  of  New  York'  (1842) 
has  made  us  acquainted  in  detail  with  the  fishes  of  the  United  States. 
They  amount,  so  far  as  known,  to  440  species,  distributed  through 
156  genera  and  32  families.  In  the  State  of  New  York  there  are 
126  Acanthopterygii,  115  Malacopterygii,  3  Lophobranchii,  18  Plecto- 
gnathi,  3  species  of  sturgeon,  and  27  cartilaginous  fishes. 

The  distribution  of  fishes  appears  to  be  determined  by  the  same 
laws  which  regulate  that  of  other  aquatic  animals.  Climate,  compo- 
sition of  the  element  in  which  they  live  (whether  salt,  brackish,  or 
fresh),  and  conformation  of  the  sea  or  river  bed,  on  which  the  depth 
of  water  depends,  are  the  great  regulating  influences.  The  great 
distinctions  of  form  and  colour  between  fishes  of  tropical  and  those  of 
temperate  regions,  evince  the  influence  of  climate ;  the  fact  of  the 
fisheries  for  certain  species  commonly  used  for  food  being  invariably 
conducted  in  deep  water,  whilst  others  can  only  be  maintained  among 
shallows,  shows  the  influence  of  depth ;  the  fact  pointed  out  by  Sir 
John  Richardson  that  the  seas,  by  ranges  of  land  or  "reefs  extending 
for  great  distances  under  the  same  climatal  parallel,  are  peopled  by 
the  same  species  of  fishes,  is  an  instance  of  the  action  of  the  combined 
influences  of  climate  and  depth.  The  distinctness  as  to  genera  and 
species  of  the  greater  number  of  river  and  lake  fish  from  those  inha- 
biting the  sea  depends  on  the  second  of  the  three  great  influences 
enumerated — that  of  the  composition  of  the  element  in  which  they 
live.  Great  depths  cut  off  the  range  of  species  even  when  climatal 
conditions  are  similar.  Hence  the  fishes  of  the  coast  of  the  United 
States  are  for  the  most  part  distinct  from  those  on  our  own  side  of 
the  Atlantic.  Some  fishes  have  very  limited  ranges  in  depth  com- 
pared with  others,  and,  generally  speaking,  it  may  be  assumed  that 
those  having  the  greatest  vertical  range  (that'is,  range  in  depth)  have 
also  the  widest  horizontal  extension,  a  fact  depending  on  the  capacity 
of  such  species  for  living  under  a  greater  variety  of  conditions. 
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Barriers  of  land,  as  chains  of  mountains,  determining  the  courses  of 
rivers,  are  often  the  boundaries  between  two  distinct  specific  assem- 
blages of  fresh-water  fish,  and  in  like  manner  a  very  narrow  strip  of 
land  may  divide  two  very  distinct  marine  faunas.  The  distribution 
of  marine  vegetables,  affecting  the  distribution  of  numerous  marine 
fnvertebrata  which  feed.on  those  vegetables,  and  in  their  turn  serve 
to  furnish  food  for  fishes,  will  materially  affect  the  distribution  of 
many  species  of  the  latter.  So  also  will  the  presence  of  currents,  and 
even  the  agency  of  man,  assisting  often  unintentionally  in  the  con- 
veyance of  ova  from  one  country  to  another.  Distant  regions,  pre- 
senting similar  conditions,  such  as  the  arctic  and  antarctic  seas,  are 
inhabited  by  species  representative  but  not  identical,  and  presenting 
a  general  aspect  very  similar,  depending  on  characters  of  form  and 
colour,  &c.  It  is  probable  also  that  the  fishes  inhabiting  the  greater 
depths  of  tropical  seas  resemble  those  of  temperate  climes,  and  that 
those  of  the  latter  in  like  manner  approach  arctic  forms. 

A  brief  glance  at  the  range  and  distribution  of  the  principal  genera 
will  best  serve  to  illustrate  the  above  positions. 

The  lowest  and  most  anomalous  of  all  the  species  of  fishes,  the 
Branchiostoma,  is  generally  distributed  through  the  seas  of  Europe. 
Only  one  species  is  known,  yet  we  cannot  but  hope  that  the  researches 
of  the  many  active  naturalists  now  occupied  with  the  study  of  marine 
zoology  will  bring  to  light  forms  connecting  the  Lancelot  with  other 
genera.  The  Myxine,  or  Glutinous  Hag,  almost  equally  strange  in  form 
and  structure,  is  confined  to  the  most  northern  and  most  southern 
seas,  and  is  replaced  in  the  higher  parts  of  the  southern  hemisphere 
by  the  equally  curious  and  nearly  allied  genus  Heplatrema.  The 
Lampreys  inhabit  the  fresh-waters  of  Europe  and  North  America, 
but  the  species  in  each  are  quite  distinct.  Lcpidosircn,  the  connecting 
link  between  fishes  and  reptiles,  so  dubious  in  organisation  that  its 
position  is  still  disputed,  is  an  inhabitant  of  the  west  of  Africa,  and  a 
genus  closely  allied  has  been  discovered  by  Dr.  Peters  on  the  eastern 
coast  of  the  same  continent. 

The  Rays  and  Sharks  are  universally  distributed,  but  many  of  the 
genera  and  species  are  very  local  and  apparently  regulated  in  their 
range  by  climatal  zones.  The  seas  of  Europe  can  boast  of  the  greater 
number,  though  fortunately  the  most  formidable  of  the  species  are 
exotics.  The  largest  species,  as  the  great  Silachus  maximus,  the 
Basking  Shark,  are  harmless,  and  have  their  favourite  habitats  in  the 
temperate  zone.  Size  among  fishes  does  not  appear  to  bear  any 
relation  to  latitude.  Chimaera  is  northern  and  southern,  extending 
from  the  frigid  zone.  The  Scleroderma  are  for  the  most  part  southern 
and  tropica],  especially  the  curious  forms  of  Cestracion  and  Astracion. 
Monacanthus  inhabits  the  American  and  Chinese  seas ;  Triodon,  the 
Indian  Ocean ;  Tetrodon,  Diodon,  and  Balistcs  have  wider  ranges. 
The  typical  genus  of  Pipe-Fishes  (Syngnathus),  is  cosmopolitan,  and  has 
a  very  wide  geographical  distribution.  Six  species  are  found  in  the 
British  seas,  two  on  the  coast  of  the  United  States,  and  Mr.  Jenyns 
has  described  new  forms  from  Valparaiso,  Tahiti,  and  Patagonia. 
Hippocampus  is  of  the  temperate  zones  of  both  hemispheres,  and  in 
the  tropical  seas  is  replaced  by  Solenostoma  and  Pegasus.  The 
Sturgeons  inhabit  the  Western  European  seas,  the  Caspian,  the  Black 
Sea,  and  the  Mediterranean.    Three  species  are  North  American. 

Of  the  Eels,  Anguilla,  Conger,  and  Murcena  are  typical  and  cosmo- 
politan. Gymnarchus  is  Egyptian,  Gymnotus  (the  Electrical  Eel)  South 
American,  both  inhabitants  of  fresh-water.  The  osseous  flat  fishes  are 
very  generally  distributed;  the  largest  species  are  inhabitants  of 
northern  seas.  The  Mediterranean  boasts  of  many  species  of  Pleu- 
ronecles.  Species  of  Sole  are  found  in  both  northern  and  southern 
hemispheres.  The  Gadidce  are  inhabitants  of  northern  and  temperate 
seas,  and  certain  species,  as  the  Tusk,  do  not  range  farther  southward 
than  Norway  and  Scotland.  Lepidosteus,  one  of  the  few  remaining 
genera  of  Sauroid  fishes,  which  appear  to  have  played  a  most  im- 
portant part  in  the  waters  of  ancient  geological  epochs,  is  confined  to 
the  rivers  of  America,  and  some  allied  forms  to  northern  Africa.  The 
herring  tribe,  Clupeidce,  has  a  wide  distribution,  and  forms  of  the 
typical  genus  Clupea  are  found  in  the  southern  as  well  as  in  the 
northern  hemisphere.  The  species  however  are  locally  distributed ; 
thus  the  true  Herring  is  unknown  in  the  Mediterranean,  where  its 
place  is  taken  by  the  Sardine,  and  the  herrings  of  the  South  American 
coasts  are  quite  distinct  from  those  of  the  north.  Even  within  very 
limited  areas,  as  in  that  of  the  British  seas,  the  species  have  peculia- 
rities of  distribution,  as  we  see  in  the  prevalence  of  the  herring, 
properly  so  called,  on  the  coasts  of  Scotland  and  in  the  Irish  Sea,  while 
it  is  replaced  by  the  Pilchard  on  the  south-west  coasts  of  England 
and  south  of  Ireland  :  the  Whitebait  is  also  a  remarkable  instance  of 
local  distribution.  Mormyra,  Exoccetus,  and  Esox  are  the  typical 
forms  of  pikes ;  the  first  is  North  African ;  the  flying  fishes  are 
oceanic  and  Mediterranean,  and  the  pikes  proper  are  inhabitants 
of  the  temperate  zones.  The  restricted  genus  Esox  is  confined  to 
fresh  water. 

The  important  family  of  Salmonidce  has  its  most  valuable  members 
in  northern  regions,  some  with  a  wide  range,  the  same  species  of  trout 
occurring  in  Lapland  and  in  Switzerland.  In  North  America  the 
Trouts  are  represented  by  very  similar  but  distinct  species.  .M'Clel- 
land  has  described  a  true  salmon  from  India  inhabiting  the  tributaries 
of  the  Oxus.  This  instance  however  does  not  affect  the  essentially 
temperate  and  subarctic  character  of  the  distribution  of  the  Salmon  idee, 


for  this  Indian  species  was  found  at  an  elevation  of  11,000  feet, 
where  we  must  expect  to  find  temperate  forms  prevail.  Jenyns  has 
made  known  a  peculiar  genus  of  Salmonidce,  which  he  has  named 
Aplochiton,  inhabiting  the  seas  of  the  Falkland  Islands  and  Tierra 
del  Fuego.  Bajore  is  a  genus  constituted  by  De  Kay,  and  confined  to 
the  United  States.  The  Argentines  are  Mediterranean,  and  Sternoptyx 
is  oceanic. 

Among  tho  most  characteristic  fishes  of  the  fresh  waters  of  tropical 
countries  are  the  Siluridce,  which  abound  in  the  regions  of  Central 
Asia,  where  almost  all  the  species  of  the  typical  genus  Silurus  occur. 
A  single  offset  finds  its  way  to  Europe.  Pimelodus  and  Callichtkys 
are  American  genera  of  this  family;  the  electrical  Malapterurus, 
North  African  ;  Loi-icaria,  South  American.  Equally  interesting  and 
well  marked  in  distribution  is  the  fresh-water  family  Cyprinidce.  The 
true  Carps  are  characteristic  of  the  Old  World ;  Catastoma  and 
Anablcps  of  the  New  World. 

Of  the  Acauthopterygious  Fishes  the  genera  Centriscus  and  Fislu- 
laria  are,  with  the  exception  of  a  single  Mediterranean  species, 
tropical.  The  genera  of  Labridce  have  well-marked  provinces.  Thus 
the  numerous  species  of  Scarus  are  grouped  together  in  tropical  seas, 
being  replaced  in  temperate  regions  by  Labrus  and  Crenilabrus.  There 
are  offsets  however  of  each.  The  frog-fishes  Lophius  and  C'hironecles 
are  chiefly  represented  in  Africa  and  South  America.  A  single 
Lophius  is  a  native  of  European  seas.  De  Kay  enumerates  seven 
Lophiadce  as  inhabitants  of  the  United  States,  and  Richardson  has 
described  some  Australian  species.  The  Goby  tribe  prevails  in  Europe 
and  Asia.  Some  of  the  species  of  Gobius  are  remarkable  for  the 
depth  at  which  they  live.  The  Blennies  are  truly  European,  with 
very  few  exceptions.  The  Gunnels  are  mostly  of  northern  seas. 
Some  species  of  the  Goby  tribe  inhabit  fresh  water,  as  the  genu3 
Tainioides,  which  is  found  in  marshes  in  India.  Comepturus  lives 
in  Lake  Baikal,  and  one  or  two  species  of  Gobius  proper  live  in  rivers. 

The  Mugiloidce  are  very  generally  extended.  They  have  been  said 
to  be  absent  from  North  America,  but  this  is  incorrect,  four  species 
of  Mugil  inhabiting  the  United  States.  Athcrina  is  also  a  cosmopo- 
litan genus. 

The  Labyrinthiform  Pharyngeans  are  essentially  tropical,  being  all 
natives  of  the  eastern  regions  of  Asia.  Their  organisation  is  pecu- 
liarly adapted  to  their  climatal  range.  The  Teuthyes  are  fishes  of 
warm  climates,  aud  many  species  inhabit  the  Australasian  seas.  The 
Mackerel  tribe  includes  a  number  of  genera,  which  have  very  various 
areas  of  distribution.  Among  them  the  Dolphins  (Coryphcena)  are 
Mediterranean  and  oceanic ;  the  Dories  (Zeus)  mostly  European ; 
Vomer,  exotic  ;  Notacanthus,  arctic ;  Lickia,  Mediterranean.  Scomber 
and  the  allied  typical  genera  of  the  tribe  are  mostly  cosmopolitan. 
The  Chretodons  are  essentially  equatorial. 

The  family  of  Sparoidece  gives  the  most  prominent  feature  to  the 
ichthyology  of  the  Mediterranean  aud  seas  of  Southern  Europe. 
Pagrus  has  a  wide  range,  but  chiefly  through  warm  regions.  The 
Scienoidece,  very  numerous  in  species,  are  mostly  equatorial.  The 
important  family  of  Tnglidce,  of  which  the  Gurnard  is  the  type,  has 
a  very  extensive  distribution.  The  true  Gurnards  are  mostly  Euro- 
pean ;  Scorpcena  ranges  from  Europe  to  Australia.  Platycephalus  is 
peculiarly  Indian.  Sebastes  is  a  genus  of  the  Old  AVorld,  with  one  or 
two  exceptions. 

The  Percidce,  chief  of  the  Acanthopterygious  families,  is  partly 
composed  of  marine  and  partly  of  fresh-water  genera.  The  genus 
Pcrca  is  characteristic  of  the  northern  temperate  zone.  Mesoprion, 
Diacope,  Plectropomus,  and  Serranus  are  cosmopolitan.  Mullus  and 
Paralepis  are  European  genera.  Holocentris,  Myripristis,  Priacanthus, 
and  Bules  are  represented  in  both  hemispheres.  Ambassis  is  an  Indian 
fresh-water  genus.  Percophis,  Pinguipes,  Centrarchus,  and  Pomotis 
are  American.  Beryx,  Trachichtes,  Helolts,  Pelotes,  and  Chironema 
are  Australian. 

Fossil  Fishes. — In  the  study  of  extinct  fishes  the  structure  of  the 
scales  is  of  first  importance,  and  according  to  their  particular  cha- 
racters the  whole  of  the  fossil  species  have  been  divided.  M.  Agassis 
makes  four  orders,  each  of  which  contains  fishes  having  a  cartilaginous 
skeleton ;  in  each  there  are  genera  the  species  of  which  have 
spinous  rays  in  the  dorsal  fin,  and  other  genera  where  all  the  rays  of 
the  dorsal  fin  are  soft.  There  are  likewise  in  each  order  both  apodal 
and  abdominal  genera ;  and  in  two  of  the  orders  there  are  in  addition 
certain  species  in  which  the  ventral  fins  are  thoracic,  and  others  in 
which  they  are  jugular.  These  four  orders  are  named  by  M.  Agassiz 
Placoides,  Ganoides,  Ctenoides,  and  Cycloides. 

The  name  Placoides  (from  7rAaf,  a  plate  or  slab)  was  applied  to  the 
first  of  these  orders  on  account  of  the  irregularity  which  the  solid  tegu« 
mentary  parts  present.  They  consist  of  masses  of  enamel,  which  are 
often  of  considerable  size,  and  sometimes  minute.  To  this  family 
belong  the  Cestraciontes,  of  which  there  is  but  one  existing  genus 
(the  genus  Cestracion),  the  Squalidce,  Jiaiidce,  aud  Cyclostomi. 

The  second  order,  Ganoides  (from  70^05-,  splendour),  are  distin- 
guished by  the  angular  form  of  the  scales;  these  are  composed  of 
layers  of  corneous  or  osseous  substances,  disposed  one  upon  the 
other  and  covered  by  a  thick  coat  of  enamel,  and  consequently 
resemble  teeth  in  their  structure.  This  order  contains  the  following 
families  ;—Lepidoides,  all  the  species  of  which  are  fossil;  the  Sau- 
roides,  which  are  also  fossil,  with  the  exception  of  two  genera,  Lcpidvstcus. 
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and  Puhjptcrus ;  the  Pyaiodontes,  likewise  fossil;  the  Scleroderma, 
Gyninodontcs,  Lophobranchii,  Goniodontcs,  Siluridce,  and  Sturiones. 

In  the  third  order,  Ctcnoides  (from  ktcvos,  a  comb),  the  scales  consist 
of  laminae  whose  posterior  and  free  margin  is  pectinated.  A  struc- 
ture very  evident  in  the  Chrctodons  and  Flat-Fishes  (Pleuroncctidce), 
which  M.  Agassiz  thinks  ought  to  be  placed  close  together.  In  this 
order  are  also  arranged  the  Percidce,  Polyacanthcs,  Scicenidw,  Sparidw, 
Scorpamidas,  and  Aulostomes. 

Order  four,  Cycloidcs  (from  kvk\os,  a  circle).  The  families  which 
belong  to  this  order  have  the  scales  formed  of  simple  laminae,  with 
the  posterior  margin  smooth.  The  scales  of  the  lateral  line  are 
formed  like  the  others,  but  instead  of  flat  laminae  they  consist  of 
ducts  placed  one  within  the  other,  of  which  the  retiring  portion, 
which  is  applied  against  the  disc  of  the  scale,  forms  the  tube  through 
which  flows  the  mucous  secretion  which  covers  the  fish.  This  tube  is 
sometimes  bifurcate,  or  even  ramified.  The  Labridw,  Mugilidce, 
Atherime,  Scombridce,  Gadidce,  Gobiadce,  Murcenidce,  Lucioides,  Salmo- 
nidce,  Clupeido?,  and  Cyprinidw  belong  to  this  tribe. 

In  his  work  entitled  '  Recherches  sur  les  Poissons  Fossiles ' 
M.  Agassiz  has  employed  this  arrangement  in  his  description  of  Fossil 
Fishes.  At  the  request  of  the  British  Association  for  the  Advance- 
ment of  Science,  M.  Agassiz  has  drawn  up  a  list  of  fishes  occurring  in 
the  British  strata,  and  we  subjoin  an  abstract  of  this  report.  The 
geological  classification  is  that  developed  in  the  articles  Geology,  Old 
Red  Sandstone,  and  Red  Sandstone. 

Table  I. — General  Distribution  of  the  Orders  of  Fossil  Fishes. 
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Hence  it  appears  that  the  two  orders  of  Ctenoid  and  Cycloid  Fishes, 
which  are  the  most  abundant  in  existing  nature,  have  no  representa- 
tives yet  discovered  in  the  Palaeozoic  Strata. 

If  we  divide  the  two  groups  of  Mesozoic  and  Palaeozoic  Strata  into 
iheir  constituent  parts  we  shall  have  additional  results. 

Table  II. — Distribution  of  the  Orders  of  Fossil  Fishes  in  Mesozoic  and 
Palaeozoic  Strata, 
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Hence  it  would  appear  that  the  Placoid  Fishes  (Onchus,  &c.)  are, 
geologically  speaking,  the  most  ancient  of  the  finny  races  ;  that  the 
Ganoid  Fishes,  Iloloptychius,  &c,  begin  in  the  middle  Palaeozoic 
series,  and  the  Ctenoid  and  Cycloid  only  in  the  upper  Mesozoic 
(Cretaceous)  group.  It  is  however  very  possible  that  this  last  statement 
may  be  modified  by  further  research  in  the  Oolites.  At  present  the 
distribution  of  Ctenoid  and  Cycloid  Fishes  in  the  Chalk  is  thought  to 
favour  the  notion  of  the  almost  Cainozoic  character  of  that  deposit. 

In  the  next  four  tables  (Tables  III.,  IV.,  V.,  and  VI.)  we  give  the  geo- 
logical distribution  of  the  several  families  (some  are  merely  provisional) 
under  which  M.  Agassiz  has  ranged  the  British  Fossil  Placoid  Fishes. 

Table  III. — Distribution  of  the  Families  of  Placoid  Fishes. 
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Henco  the  most  prolific  periods  for  Placoid  Fishes  seem  to  be  the 
upper  Palaeozoic,  the  middle  and  upper  Mesozoic,  and  the  lower 
Cainozoic  strata. 

Table  IV. — Distribution  of  the  Families  of  Ganoid  Pishes. 
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The  Ganoid  Fishes  (singular  forms  however)  begin  to  abound  in  the 
middle  Palosozoic  series,  and  become  rare  above  the  lower  Cainozoic 
series.  They  are  also  rare  in  existing  nature.  M.  Agassiz  once 
included  the  Glyptocephalus  of  Sheppey  among  the  Ganoids,  but  in 
his  later  catalogue  he  has  joined  it  to  the  Cycloids. 

Table  V. — Distribution  of  the  Families  of  Ctenoid  Fishes. 
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The  account  of  the  Ctenoid  Fishes  in  the  lower  Cainozoic  Strata  is 
from  the  report  of  M.  Agassiz  to  the  British  Association  in  1844. 

Table  VI. — Distribution  of  the  Families  of  Cycloid  Fishes. 


Acanthopterygians. 


Cainozoic : 
Upper 
Middle 
Lower 

Mesozoic  : 
Upper  . 
Middle 
Lower  . 

Palaeozoic  : 
Upper 
Middle  . 
Lower 


Malacoptcrygians. 


To  complete  this  view  of  the 
we  append  an  abstract  of  the 
been  already  referred  to. 

Silurian  System. 

Placoid  Fishes. 

Ichth  yodorulites. 
Onchus,  2  spcoios. 

Family  unknown. 
Thdodus,  1  species 
Sclerodus,  1  species. 
Plectrodus,  2  species. 
Sphagodus,  1  Bpccica, 


geological  distribution^  Fossil  Fishes 
catalogues  of  M.  Agassiz,  which  have 


Plcrygotus,  1  species.      (This  is 
probably  a  Crustacean.) 

Devonian  System. 

Placoid  Fishes. 

Ichthyodorulite3. 
Onchus,  2  species. 
Pare.rus,  1  species. 
Ctenacanthus,  1  species. 
Ptychacanthus,  1  specie 
Clcmatiue,  1  epecieu 
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Cestraciontes. 

Ctenoplychius,  1  species. 

Ganoid  Fishes. 
Lepidoides. 

Diptcrus,  1  species. 

Ostcolepis,  i  species. 

Acauthodcs,  1  species. 

Diplacanthus,  4  species. 

Chciracanthus,  3  species. 

Cheirolcpis,  3  species. 

Ccphalaspis,  4  species. 

Pterichtkys,  8  species. 

Coccosteus,  3  species. 

Chelonichthys,  2  species. 

Sauroides. 
Biplopterus,  3  species. 
Platygnathus,  3  species. 
Dendrodus,  3  species. 
Lamnodus,  2  species. 
Cricodus,  1  specirs. 
Megalichthys,  1  species. 

Coelacanthes. 
LTohptychius,  5  species. 
Glyptosteus,  2  species. 
Phyllolepis,  1  species. 
Glyptolcpis,  2  species. 

Carboniferous  System. 

Placoid  Fishes. 

Ichthyodorulites. 
Onchus,  6  species. 
Ctenacanthus,  6  species. 
Ptychacanthus,  1  species. 
Sphenacanthus,  1  species. 
Asleroptychius,  2  species. 
Physonemus,  1  species. 
Gyracanthus,  4  species. 
Oracanthus,  4  species. 
Leptacanthus,  2  species. 
Trislychius,  1  species. 
Cladacanthus,  1  species. 
Cricacanthus,  1  species. 
Orthacanthus,  1  species. 
Pleuracanthus,  3  species. 

Cestraciontes. 
Orodus,  2  species. 
Helodus,  9  species. 
Chomatodus,  3  species. 

Ganoid  Fishes. 
Lepidoides. 
Acanthodes,  1  species. 
Amblypterus,  3  species. 
Paheoniscus,  6  species. 
Eurynotus,  2  species. 
Platysomus,  1  species. 
Plectrolepis,  1  species. 

Sauroides. 
Megalichthys,  2  species. 
Diplopterus,  2  species. 
Pygoplerus,  3  species. 
Acrolepis,  1  species. 
Orognathus,  1  species. 
Graptolepis,  1  species. 
Pododus,  1  species. 

Ccclacanthes. 
Ccelacanthus,  2  species. 
Holoptychius,  8  species. 
Hoplopygus,  1  species. 
Uronemus,  1  species. 
Phyllolepis,  1  species. 

Permian  System. 
Placoid  Fishes. 
Ichthyodorulites. 
Gyropri6lis,  1  species. 

Ganoid  FisnEs. 
Lepidoides. 
Palaioniscus,  5  species. 
Platysomus,  3  species. 

Sauroides. 
Acrolepis,  1  species. 
Pyjopterut,  2  species. 
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Coelacanthes. 
Ccelacanthus,  1  species. 

Triassic  System. 
Placoid  Fishes. 
Ichthyodorulites. 
Ilybodus,  1  species. 
Ncmacanthus,  2  species. 
Leiacanthus,  1  species. 

Cestraciontes. 
.<4(T0ciiM,  1  species. 
Ceratodus,  10  species. 

Hybodontcs. 
Ilybodus,  1  species. 

Ganoid  Fishes. 
Lepidoides. 
Gyrolepis,  3  species. 
Palaioniscus,  1  species. 

Sauroides. 
Saurichthys,  3  species. 

(N.B.  Agassiz  includes  the  Bone- 
bed  at  the  base  of  the  Lias  in 
the  Triassic  System.) 

Oolitic  System. 
Placoid  Fishes. 
Ichthyodorulites. 
Leptacanthut,  3  species. 
Nemacanthus,  1  species. 
Myriacanthus,  3  species. 
Asteracanthus,  5  species. 
Ilybodus,  13  species. 
Pristacanthus,  1  species. 
Cochliodus,  5  species. 
Psammodus,  4  species. 
Pcecilodus,  6  species. 
Pleurodus,  2  species. 
Ctenoptychius,  8  species. 
Ctenodus,  3  species. 
Petalodus,  8  species. 

Hybodontes. 
Cladodus,  8  species. 
Diplodus,  2  species. 

Squalides. 
Carcharopsis,  1  species. 
Cyclarthrus,  1  species. 
Squaloraia,  1  species. 

Chimerides. 
Chimcera,  11  species.      (This  in- 
cludes several  generic  groups  of 
Egerton.) 

Ganoid  Fishes. 
Lepidoides. 
Dapedius,  7  species. 
Tetragonoleph,  14  species. 
Centrolcpis,  1  species. 
Amblyurus,  1  species. 
Scmionotus,  1  species. 
Lepidotus,  13  species. 
Pholidophorus,  12  species. 
Nothosomus,  1  species. 
Ophiopsis,  2  species. 

Sauroides. 
Eugnathus,  13  species. 
Ptycholepis,  1  species. 
Conodus,  1  species. 
Pachycormus,  9  species. 
Caturus,  3  species. 
Thri-ssonotus,  1  species. 
Amblysemius,  1  species. 
Sauropsis,  2  species. 
Leptolepis,  4  species. 
Saurostomus,  1  species. 
Aspidorhynchus,  2  species. 
Belonostomus,  3  species. 
Macrosemius,  1  species. 

Coelacanthes. 
Ctcnolcpis,  1  species. 
Gyrostcus,  1  species. 

Pycuodoutes. 
Gyrodus,  6  species. 
Sphcerodus,  3  species. 
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Gyronchm,  1  species. 
Microdon,  2  species. 
Periodus,  1  species. 
Pycnodus,  13  species. 

Acipenserides. 
Chondrosteus,  1  species. 

Cretaceous  System. 
Placoid  Fishes. 
Ichthyodorulites. 
Ptyrhodus,  5  species. 
Ilybodus,  1  species. 
Chimcera,  1  species. 
Spinax,  1  species. 

Cestraciontes. 
Ptychodus,  5  species, 
^lo'odiis,  1  species. 
Strophodus,  2  species. 

Squalides. 
Scylliodus,  1  species. 
Notidanus,  2  species. 
Corax,  1  species. 
Otodus,  1  species. 
Oxyrhina,  1  species. 
Lamna,  3  species. 

Chimerides. 
Chimmra,  5  species. 

Ganoid  Fishes. 
Lepidoides. 
Lepidotus,  1  species. 

Sauroides. 
Caturus,  1  species. 

Coelacanthes. 
Macropoma,  2  species. 

Pycnodontes. 
yl  crotemnus,  1  species. 
Gyrodus,  4  species. 
Pycnodus,.  5  species. 
Sphcerodus,  1  species. 

Sclerodermes. 
Dercetis,  1  species. 

Cestraciontes. 
Acrodus,  8  species. 
Ceratodus,  1  species. 
Strophodus,  6  species. 

Hybodontes. 
Ilybodus,  10  species. 
Splienonchus,  3  species. 

Squalides. 
Thyellina,  1  species. 
O.ryrhina,  1  species. 

Raies. 
Arthropterus,  1  species. 

Ctenoid  Fishes. 
Percoides. 
Beryx,  3  species. 

Cycloid  Fishes. 
Ilypsodon,  1  species. 
Enehodus,  1  species. 
Saurocephalus,  2  species. 
Saurodon,  1  species. 
Tctrapterus,  1  species. 
Acrognathus,  1  species. 
Aulolepis,  1  species. 
Osmeroides,  2  species. 

Tertiary  System. 
Placoid  Fishes. 
Raies. 
Myliobatcs,  16  species. 
Zygobales,  1  species  (Crag.). 
Aetobates,  2  species. 
Pristis,  3  species. 
iJaia,  1  species. 

Squalides. 
Notidanus,  1  species. 
Glyphis,  1  species. 
Carcharodon,  2  species. 

Note, — In  the  preceding  Lists  the 
as  given  by  Agassiz, 


Otodus,  2  species. 
Lamna,  1  species  (Crag.). 

Chimerides. 
Elasmodus,  1  species. 
Edaphodon,  3  species. 
Pussalodon,  1  species. 
Psaliodus,  1  species. 

Ganoid  Fishes. 
Pycnodontes. 
Pycnodus,  1  species. 
Periodus,  1  species. 
Gyrodus,  1  species. 
Phyllodus,  6  species. 
Pisodus,  1  species. 

Acipenserides. 
•^n'penser,  1  species. 

Ctenoid  Fishes. 

Percoides. 
Myripristis,  1  species. 
Caloperca,  1  species. 
Ewygnathus,  1  species. 
Podoccphalus,  1  species. 
Synophrys,  1  species. 
Brachygnathus,  1  species. 
Percostoma,  1  species. 

Sparoides. 
Scicenurus,  2  species. 

Teuthies. 
Ptychocephalus,  1  species. 
Pomaphractus,  1  species. 
Calopomus,  1  species. 

CrCLOID  (ACANTHOrTERYGIOtTS) 

Fishes. 

Scomberoides. 
Cybium,  1  species. 
Ccelopoma,  2  species. 
Bothrosteus,  3  species. 
Phalacrus,  1  species. 
Bhonchus,  1  species. 
Echcnus,  1  species. 
Scombrinus,  1  species. 
Ccelocephalui,  1  species. 
Naupygus,  1  species. 

Xiphioides. 
Tetrapterus,  1  species. 
Coelorhynchus,  2  species, 
Phasganus,  1  species. 
Acestrus,  1  species. 

Sphyrajnoides. 
Sphyrcenodus,  2  species. 

Labroides. 
Auchenilabrus,  1  species. 

Blennioides. 
Laparus,  1  Bpecies. 

Cycloid  (MALAcorTEitYGious) 
Fishes. 
Scomberesoces. 
Ilypsodon,  2  species. 
Labrophagus,  1  species. 

Clupeides. 
Halecopsis,  1  species. 
Mcgalops,  1  species. 

Characius. 
Brychctus,  1  specie?. 

Gadoides. 
Bhinoccphalus,  1  species. 
Mcrlinus,  1  species. 
Amphcristus,  1  species. 
Goniognathus ,  1  sjjecies. 

Anguilliforine1!. 
Rhynchorhinus,  1  species. 

(Doubtful  Family.) 
Pachycephalus,  1  species. 
Rhipidolcpis,  1  species. 
Glyptoccphalus,  1  species. 
Gadopsis,  1  species. 
Loxoslomus,  1  species. 

French  titles  of  the  families  are  retained, 
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FISH. 


FISH. 


The  following  description  of  some  of  these  fishes,  frctm  Professor 
Ansted's  picturesque  'Sketches  of  Creation,'  will  give  the  general 
reader  an  idea  of  the  forms  assumed  by  some  of  the  extinct  fishes 
of  our  own  island  : — 

"  The  tribe  of  existing  Placoid  Fishes  most  resembling  those  whose 
remains  are  found  fossil,  is  that  of  which  the  Sharks  are  the  well- 
known  representatives.  These  powerful  and  rapacious  animals,  which 
are  at  this  day  the  tyrants  of  the  deep,  seem  to  have  been,  when  first 
introduced,  of  small  size,  and  were  accompanied  by  some  few  species 
of  the  next  or  Ganoid  order.  Only  nine  species  of  these  Shark-like 
monsters  have  yet  been  determined  with  certainty  from  the  Silurian 
and  Devonian  rocks,  and  of  these  two  only  are  from  the  former.  It 
is  chiefly  the  Ganoid  Fishes  whose  remains  are  handed  down  to  us  in 
the  Old  Red-Sandstone  and  other  rocks  of  that  period.  Sixty  distinct 
species  of  these  fishes  have  been  mentioned;  and  almost  all  of  them 
are  known  from  British  specimens.  Most  of  them  are  remarkable  for 
exhibiting  strange  peculiarities  of  shape,  approximating  them  in  some 
instances  to  the  structure  of  the  lower  orders  of  animals,  combined 
with  some  apparent  affinities  to  the  class  of  reptiles.  The  most 
remarkable  group  of  these  fishes  contains  several  genera,  three  of 
which  will  require  special  notice :  they  are  the  Cephalaspis,  or 
Buckler-Headed  ;  the  Pterichthys,  or  Wing-Fish ;  and  the  Coccosteus, 
so  called  from  the  berry-like  tubercles  with  which  its  bony  scales  are 
covered. 

"  The  most  extraordinary  part  of  the  first  of  theivj  fishes,  the 
Buckler-Headed,  is  the  head,  from  which  its  name  is  taken.  This 
has  been  compared  to  the  crescent-shaped  blade  of  a  saddler's  cutting- 
knife,  the  body  forming  the  handle.  It  is  extremely  broad  and  flat, 
extending  on  each  side  considerably  beyond  the  body,  and  the  bones 
appear  to  have  been  firmly  soldered  together,  so  as  to  form  one  shield, 
the  whole  head  being  thus  apparently  covered  by  a  single  plate  of 
enamelled  bone,  and  when  seen  detached  from  the  body,  hardly  to  be 
distinguished  from  the  head  of  a  trilobite.  The  body,  compared  with 
this  singular  head,  appears  extremely  diminutive ;  the  back  is  arched, 
and  gradually  recedes  in  elevation  towards  the  tail,  which  is  of  mode- 
rate length  ;  the  fins  are  few  in  number,  and  not  very  powerful,  but 
appear  to  have  possessed  a  bony  ray  in  front,  the  rest  of  the  fin  being 
more  fibrous.  The  whole  body  was  covered  with  scales,  which  varied 
in  shape  in  different  parts,  and  seem  to  have  been  disposed  in  series. 
This  fish  never  seems  to  have  attained  a  large  size,  the  best  preserved 
specimen  having  only  a  length  of  seven  inches,  with  a  breadth  of  three 
inches  between  the  points  of  the  crescent-shaped  buckler.  It  has 
been  supposed  by  Professor  Agassiz  that  the  singular  shape  of  the 
head  served  as  a  defence  to  this  animal  in  case  of  attack ;  and  one 
can  readily  imagine  that  the  soft  substance  of  the  Orthoceratites, 
probably  the  largest  and  most  formidable  of  its  enemies,  would  be 
injured  by  any  attempt  to  swallow  so  singular  and  knife-like  an  animal 
as  the  one  before  us.  Like  many  and  indeed  most  of  the  species 
belonging  to  the  Ganoid  order  of  fishes,  and  common  in  the  older 
rocks,  the  bones  of  the  head  and  the  scales  of  this  strange  monster 
were  composed  internally  of  a  comparatively  soft  bone,  but  each  was 
coated  with  a  thick  and  solid  plate  of  enamel  of  extreme  hardness, 
and  almost  incapable  of  injury  by  any  ordinary  amount  of  violence. 
The  detached  scales,  the  buckler  head,  and  sometimes  the  complete 
outline  of  the  animal  have  thus  been  able  to  resist  destruction,  and 
are  found  in  sandy  rocks  composed  of  such  coarse  fragments  that 
their  accumulation  would  seem  to  have  been  accompanied  with  vio- 
lence sufficient  to  have  crushed  to  powder  almost  any  remains  of 
organised  matter,  and  from  which  indeed  we  never  obtain  any  frag- 
ments of  shells  or  other  easily-injured  substances.  The  remains  of 
this  fish  have  been  found  in  Herefordshire  and  many  parts  of  Wales, 
as  well  as  in  Scotland,  and  lately  also  in  Russia  ;  but  the  animal  was 
strictly  confined  to  the  period  of  the  Old  Red-Sandstone,  though  it  is 
not  easy  to  guess  what  may  have  been  its  habits,  in  what  depth  of 
water  it  preferred  to  live,  or  in  what  way  it  obtained  its  food. 

"  The  Pterichthys  is  even  more  strikingly  different  from  any  existing 
speoies  of  animal  than  the  singular  monster  we  have  just  been 
describing.  Reverting  to  the  graphic  description  of  Mr.  Miller,  we 
find  it  compared  to  the  figure  of  a  man  rudely  drawn,  the  head  cut 
off  by  the  shoulders ;  the  arms  spread  out  at  full  length  as  in  the  atti- 
tude of  swimming ;  the  body  rather  long  than  otherwise,  and  narrow- 
ing from  the  chest  downwards ;  one  of  the  legs  cut  away  at  the  hip- 
joint,  and  the  other,  as  if  to  preserve  the  balance,  placed  directly 
under  the  centre  of  the  figure,  which  it  seems  to  support.  Something 
of  this  appearance  is  indeed  presented  in  the  fossil  remains  of  these 
creatures,  once  the  tenants  of  the  sea  in  our  own  latitude ;  but  we 
are  now  able  to  describe  with  more  minuteness,  if  not  so  vividly,  the 
real  nature  of  the  animal.  It  was  of  small  size,  not  more  than  a  few 
inches  or  a  foot  in  length  ;  its  head  and  body  were  defended  by  strong 
plates  of  bone,  coated  with  enamel ;  and  its  shape  and  proportions 
were  singularly  unlike  those  of  ordinary  fishes,  the  head  being  small, 
and  the  body  much  flattened  but  swelling  out  immediately  at  the 
junction  of  the  head  and  neck,  and  gradually  tapering  thence  towards 
the  tail.  From  the  junction  of  the  head  and  body  there  extended 
that  pair  of  singular  paddles,  or  wings,  from  which  the  genus  has 
been  named,  and  which  have  been  supposed  to  answer  the  same  pur- 
pose as  the  horns  of  the  crescent-shaped  shield  of  the  Cephalaspis, 
And  to  defend  the  animal  from  the  attacks  of  its  sort  mouthed  enemies. 


Besides  those  paddles,  which  were  hard  and  pointed,  and  nearly  as 
long  as  the  body,  at  least  some  species  of  Pterichthys  seem  to  have 
been  provided  with  another  smaller  pair  extending  from  the  part 
where  the  body  is  attached  to  the  tail ;  and  it  is  thought  that  this 
second  pair  of  wings  may  be  the  remains  of  anal  fins,  the  other  pair 
representing  the  pectoral  fins.  The  body,  like  the  head,  was  certainly 
covered  on  the  upper  side  by  hard  plates,  accurately  fitting  one 
another,  but  the  lower  part  both  of  the  head  and  body  was  probably 
defended  by  tough  skin,  capable  of  distension,  and  enabling  the  crea- 
ture to  swallow  prey  of  large  size.  The  position  of  the  mouth  is  not 
known  with  certainty,  but  it  may  have  been  formed  by  a  transverse 
slit,  covered  by  thick  fleshy  lips,  situated  round  the  edge  of  the  plate 
which  defended  the  head ;  this  position,  and  the  absence  of  teeth, 
readily  accounting  for  the  difficulty  there  is  in  discovering  remains  of 
it  in  imperfect  specimens.  The  eyes  and  the  apertures  of  the  nostrils 
were  probably  extremely  small,  and  placed  on  the  edge  of  the  broad 
plate,  the  only  indication  of  the  heati  hitherto  met  with.  The  tail 
was  not  long,  but  seems  to  have  been  thick  and  conical,  and  covered 
with  scales  overlapping  each  other  like  the  tiles  on  the  roof  of  a 
house. 

"  The  departure  from  the  general  form  of  most  fishes  in  this 
animal  is  so  remarkable,  that,  when  first  discovered,  it  was  looked 
upon  by  some  naturalists  as  an  insect,  by  others  as  a  crustacean,  and 
by  others  again  it  was  thought  to  be  connected  with  reptiles,  owing 
to  the  singular  resemblance  of  one  small  species  to  the  shell  of  a 
tortoise.  Strange  as  it  undoubtedly  is  however  in  all  respects,  this 
genus  forms  one  of  an  extinct  family  of  fishes,  and  it  is  allied  to  the 
other  genera  of  its  class  by  the  genus  Coccosteus,  which  at  one  time 
was  thought  still  more  anomalous.  The  Coccosteus  is  entirely  with- 
out the  wing-like  projections  which  characterise  the  Pterichthys,  and 
while  when  seen,  as  in  ordinary  specimens,  lying  on  its  back  and  crushed, 
it  appears  to  bear  no  resemblance  to  any  fish  or  other  animal,  either 
recent  or  extinct ;  it  was  not  in  reality  much  unlike  many  well-known 
fishes  in  its  general  outline,  although  so  oddly  coated  with  large  broad 
plates,  which  were  studded  with  enamel  instead  of  scales. 

"  The  head  of  the  Coccosteus  was  large,  broad,  and  high,  nearly  cir- 
cular in  shape,  covered  by  several  plates,  and  attached  to  the  body  by 
a  very  small  articulating  surface,  resembling  in  this  the  insects,  and 
departing  widely  from  the  fishes.  The  jaws  are  large  in  pi-oportion, 
and  armed  with  very  strong  pointed  teeth  ;  the  mouth  opened  as  in 
the  cod  and  other  well-known  fishes,  and  no  doubt  rendered  the 
animal  sufficiently  formidable  ;  and  the  lower  part  of  the  head  seems 
to  have  been  covered  with  a  tough  membrane  capable  of  distension, 
and  enabling  the  animal  to  swallow  very  large  bodies;  the  upper  part 
of  the  body  was  chiefly  covered  by  one  large  plate,  and  the  lower 
part  by  four  plates  of  rather  curious  shape.  The  tail  was  large,  and 
much  longer  than  the  body,  and  was  provided  with  two  small  fins. 
The  detached  plates,  more  especially  those  which  covered  the  body, 
are  frequently  found  fossil  in  certain  localities  of  the  Old  Red-Sand- 
stone. The  fishes  just  described  form  together  one  of  several  groups 
characteristic  of  the  period  we  are  now  considering.  But  another 
group  also,  containing  four  genera,  is  worthy  of  notice,  as  contrasting 
strongly  with  the  Cephalaspides  (as  the  former  are  called),  and  instead 
of  being  clothed  with  large  plates,  these  are  recognised  by  the 
extremely  minute  scales  with  which  the  fish  belonging  to  it  are 
covered.  These  scales  give  to  the  skin  an  appearance  very  strikingly 
resembling  shagreen. 

"  The  size  of  the  fishes  thus  brought  together  is  generally  small, 
and  their  shape  is  squat  and  awkward,  the  head  being  large,  and  the 
body  dwindling  away  to  a  very  small  tail.  They  have  however  large 
teeth,  and  must  have  been  powerful  if  not  very  rapid  fishes.  Their 
fins  offer  some  peculiarities,  being  formed  of  a  multitude  of  delicate- 
jointed  rays,  generally  terminated  by  one  very  powerful  ray  or  spine, 
sometimes  simply  planted  in  the  flesh,  sometimes  articulated  to  bone. 
Both  this  group  and  the  former  are  entirely  confined  to  the  first 
epoch,  and  almost  entirely  to  the  particular  period  of  the  Old  Red- 
Sandstone. 

"  Another  group  of  these  ancient  fishes  (Dipterians)  is  remarkable 
for  the  great  magnitude  to  which  the  fins  were  developed,  and  the 
fact  that  in  all  of  them  the  fins  on  the  back  and  below  the  tail  are 
double.  The  jaws  of  these  animals  were  provided  with  sharp  pointed 
teeth  ;  the  head  inclosed  as  if  in  a  box  of  cartilage  coated  with  enamel, 
and  the  scales  of  the  body  are  in  some  species  so  large  as  not  to  have 
required  more  than  half  a  dozen  to  reach  from  head  to  tail.  This 
however  was  by  no  means  a  general  character ;  and  the  presence  of 
prominent  spines  supporting  and  defending  the  fins  is  probably  more 
essential.  It  is  probable  that  almost,  if  not  all,  the  fishes  of  this 
family  of  Dipterians  were  more  rapid  swimmers  and  more  voracious 
than  those  of  the  former  two  families.  They  are  all  however  of  small 
size.  Besides  these  there  is  another  family,  chiefly  developed  in  the 
latter  part  of  the  period,  and  attaining  a  larger  size.  One  of  the 
members  of  this  group  has  been  named  Holoptychius,  and  is  confined 
to  the  Devonian  period.  Its  head  was  small  compared  with  the  size 
of  the  body,  whose  proportions  were  so  robust,  and  its  covering  of 
large,  rounded,  deeply-wrinkled  scales,  on  so  grand  a  scale  as  almost 
to  deserve  being  called  gigantic.  The  actual  measurement  of  the  body 
in  one  complete  specimen  is  30  inches  by  upwards  of  12  inches.  Tho 
jaws  wero  of  bone  coated  with  naked  enamel ;  a  row  of  thickly-set 
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pointed  teeth  fringed  the  hps,  and  within  this  row  another,  whose 
bulk  was  at  least  twenty  times  as  great.  The  other  genus,  Megalich- 
thys,  was  perhaps  more  strikingly  characteristic  of  the  next  succeeding 
period,  during  which  the  Carboniferous  Limestone  and  Coal  were 
beiDg  deposited  ;  and  it  may  therefore  be  as  well  to  postpone  for  the 
present  any  description  of  it." 

(Owen,  Lectures  on  Comparative  Anatomy,  vol.  ii. ;  Yarrell,  British 
Fishes  ;  Agassiz,  Recherches  sur  les  Poissons  Fossiles  ;  Agassiz,  Report  on 
the  Fossil  Fish  of  the  Devonian  System  ;  Transactions  of  British  Asso- 
ciation, 1842 ;  Richardson,  Report  on  the  present  State  of  the  Ichthyology 
of  New  Zealand,  ib. ;  Agassiz,  Synoptical  Table  of  Brit  ish  Fossil  Fishes, 
ib.  1843 ;  Agassiz,  Sur  les  Poissons  Fossiles  de  I'Argile  de  Londres,  ib. 
1844.) 

FISH-LICE.  [Caucus.] 
FISHES,  FOSSIL.  [Fish.] 
FISHING-FROG.  [Lophius.] 

FISSIROSTRES,  the  Swallow  Tribe  of  Birds,  distinguished  by  a 
very  broad  bill  with  a  very  wide  gape,  and  small  and  feeble  feet. 
They  belong  to  the  order  Insessores,  or  Perchers,  and  take  their  food 
on  the  wing.    [Hirundinim:  ;  Insessores.] 

FISSURELLID^E,  a  family  of  Prosobranchiate  Gasteropodous 
Mollusca.  This  family  constitutes  a  very  natural  transition  from 
the  Limpets  [Patellid.<e],  to  the  completely  spiral  univalve  shells. 
All  the  species  of  this  family  are  remarkable  for  some  solution  of 
continuity  in  the  shell,  either  a  perforation  or  a  slit  in  the  region  of 
the  vent.  The  form  of  their  shells  is  more  or  less  conical,  with 
indications  of  a  rudimentary  spire  at  the  apex,  which  often  disappears 
with  increasing  age.  The  animals  have  well-developed  heads,  with 
short  muzzles  and  subulate  tentacles,  at  the  external  bases  of  which 
are  the  eyes  placed  on  rudimentary  pedicles. 

This  family  embraces  the  genera  Fissurella,  Emarginula,  Punctu- 
rella,  Parmophorus,  and  Rimula. 

The  Fissurella,  which  Cuvier  places  among  the  Scutibranches,  his 
seventh  order  of  Gasteropods,  have  a  large  fleshy  disc  or  foot 
beneath  the  belly,  like  the  Patella,  and  a  conical  shell  fixed  upon 
the  middle  of  the  back  but  not  always  entirely  covering  it,  for  this 
shell  is  pierced  at  its  summit  with  a  small  aperture,  generally  oval, 
which,  according  to  Cuvier,  serves  at  the  same  time  as  a  passage  for 
the  water  necessary  to  respiration  and  as  an  outlet  for  the  excrements. 
This  aperture  penetrates  into  the  cavity  of  the  branchiae  situated  on 
the  fore  part  of  the  back,  and  in  the  bottom  of  which  the  vent 
discharges  itself.  This  cavity  is,  besides,  widely  opened  above  the 
head.  There  is  on  each  side,  symmetrically  disposed,  a  pectinated 
branchia  or  gill.  The  tentacula  are  conical,  at  the  external  bases  of 
which  the  eyes  are  situated.  The  sides  of  the  foot  are  fringed  with 
filaments.  Dr.  Gray  says,  "  In  the  young  state  of  the  Fissurella, 
the  hole  by  which  the  faeces  pass  out  of  the  shell  is  placed  a  little 
in  front  of  its  recurved  and  spiral  apex ;  in  this  state  it  has  been 
formed  into  a  genus  under  the  names  of  Rimula  and  Puncturella. 
But  as  the  animal  grows,  the  hole  enlarges  in  size  backwards,  and 
the  true  apex  being  absorbed,  the  hole  appears  in  the  adult  shell 
to  be  placed  on  the  tip,  and  in  some  species  even  to  extend 
behind  it." 

The  muscular  impression  is  in  the  form  of  a  horse-shoe,  with  the 
opening  in  front. 


Animal  of  Fissurella. 


Shell  of  Fissurella. 


De  Blainville  thus  arranges  the  genus  : — 

«.  Species  which  have  the  middle  part  of  the  borders  of  the 
opening  excavated  as  it  were,  so  that  when  placed  upon  a  flat 
surface,  they  only  touch  it  at  their  extremities.  Ex.  Fissurella 
nimbosa. 

Deshayes  observes  that  the  synonymy  of  this  species  has  been 


very  faulty  from  the  time  of  Linnaeus  downwards  ;  and  he  remarks 
that  three  species  are  confounded  under  Patella  nimbosa  in  the  12th 
edition  of  the  '  Systema  Naturae.'  Deshayes  adds  that  the  species 
was  named  in  Lamarck's  collection,  and  that  he  has  seen  it,  and 
therefore  knows  what  Lamarck  meant  by  his  Fissurella  nimbosa. 
The  figure  from  which  our  cut  is  taken,  that  of  Martini  I.  t.  xi. 
f.  91-92,  is  one  of  those  references  which  Deshayes  would  leave 
untouched  as  indicating  the  species. 


Fissurella  nimbosa. 


$.  Specie3  more  depressed,  &c,  so  that  when  placed  upon  a  fiat 
surface,  the  extremities  are  raised,  forming  a  kind  of  canal.  Ex. 
Fissurella  rosea.    Locality,  Guyana,  &c. 


Fissurella  rosea. 

y.  Conical  species  with  horizontal  borders.    Ex.  Fissurella  Qrwca. 
Locality,  Mediterranean  and  Atlantic. 


Fissurella  Grceca. 


The  distribution  and  habits  of  the  Fissurellida  are  the  same  as  those 
of  Patella.  Like  that  genus,  Fissurella  is  littoral,  and  has  been  found 
at  depths  ranging  from  the  surface  to  25  fathoms. 

The  following  species  are  described  as  British  by  Messrs.  Forbes 
and  Hanley  :  Fissurella  reticulata,  Puncturella  Noachma,  Emarginula 
reticulata,  E.  rosea,  E.  crassa. 

Genera,  Emarginula  and  Parmophorus. — Cuvier  observes  that  the 
Emarginula  have  exactly  the  same  structure  as  the  Fissurella,  with 
this  exception,  that  the  former,  instead  of  the  aperture  at  the  apex 
of  the  shell,  have  in  their  mantle  and  shell  a  small  slit  or  notch  at 
their  anterior  border,  which  opens  into  the  branchial  cavity.  The 
borders  of  the  mantle  envelop  and  cover  a  great  portion  of  those 
of  the  shell. 

The  eyes  are  situated  upon  a  tubercle  at  the  external  bases  of  the 
conical  tentacula.  The  edges  of  the  foot  are  furnished  with  a  row  of 
filaments.  G.  B.  Sowerby  observes  that  "  the  animal  of  the  Fissurella 
is  very  nearly  related  to  that  of  Emarginula,  as  the  shell  is  to  the 
Emarginula  itself ;  the  fissure  in  the  anterior  margin  of  the  latter 
serving  for  the  same  purposes  as  the  perforation  in  the  vertex  of  the 
former.  One  difference  however  is  peculiarly  observable,  which  is  that 
in  Emarginula  the  vertex  is  directed  posteriorly,  contrariwise  to  that 
of  Fissurella  ;  for  Lamarck  is  mistaken  in  speaking  of  the  notch  or 
fissure  in  the  edge  of  Emarginula  as  posterior."  Of  Parmophorus 
Cuvier  says  that,  like  the  Emarginula,  its  shell  is  covered  for  a  consi- 
derable portion  by  the  turned-up  edges  of  the  mantle  ;  this  shell  he 
describes  as  oblong,  slightly  conical,  and  without  hole  or  notch.  The 
branchiae  and  the  rest  of  the  organs  are  the  same  as  they  are  in  the 
two  preceding  genera.  G.  B.  Sowerby  thus  writes  upon  this  point 
( 'Genera  of  Shells ') : — "  Emarginula  is  more  nearly  related  to  Fissu- 
rella than  to  Patella,  inasmuch  as  its  branchiae  are  not  external,  and 
the  little  fissure  or  notch  in  the  anterior  edge  is  only  the  termination 
of  a  narrow  canal,  that  serves  the  same  purpose  in  this  shell  as  the 
perforation  in  the  summit  of  Fissurella.  It  is  observable  that 
Lamarck  has  placed  Emarginula  next  to  Parmophorus,  without 
seeming  to  have  remarked  the  very  great  resemblance  of  the  aDimals 
to  each  other;  we  have  thought  ourselves  justified,  both  by  the 
characters  of  the  shells  and  of  the  animals,  in  uniting  them  ;  this  may 
be  objected  to  perhaps  on  account  of  the  great  difference  in  general 
form ;  but  we  answer  that  there  are  some  species  of  Lamarckian 
Emarginula,  one  of  which  we  have  figured,  which  approach  very 
nearly  to  Blainvillc's  Parmophorus  in  shape.  Another  objection  may 
arise  from  the  apparent  want  of  the  anterior  fissure  in  Parmophorus, 
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but  it  will  be  aeen  that  the  anterior  edge  of  the  shell  is  always  some- 
what emarginate,  while  in  the  situation  of  the  branchiae,  the  anterior 
fissure  in  the  mantle  of  the  animal,  and  in  the  position  of  the  vertex 
in  the  shell,  they  exaotly  resemble  each  other ;  we  therefore  consider 
the  Parmophor-i  of  Blainville  and  Lamarck  as  elongated  and  com- 
pressed Emarginula;."  Deshayes,  in  his  edition  of  Lamarck  (1836),  thus 
expresses  his  opinion  : — "  Cuvier  was  the  first  who  gave  anatomical 
details  of  the  genus  Emarginula,  and  he  made  it  appear  how  much 
analogy  existed  between  it  and  Fissurella.  There  exists,  nevertheless, 
between  these  two  genera  sufficient  differences  to  warrant  their  con- 
tinuance in  systematic  arrangement.  But  it  is  not  so  with  regard  to 
Parmophorus.  M.  de  Blainville,  to  whom  we  owe  this  last  genus, 
and  who  was  the  first  to  make  the  animal  known,  had  judiciously 
preconceived  the  necessity  of  its  junction  with  Emarginula.  In 
fact,  not  only  have  the  animals  of  the  two  genera  a  perfect 
analogy,  and  not  only  can  they  be  with  difficulty  distinguished 
in  some  cases  and  in  some  species,  but  the  shells  themselves, 
as  might  have  been  supposed  h,  priori,  offer  some  passages  from 
the  one  genus  to  the  other,  the  number  of  which  will  be  aug- 
mented by  new  researches.  When  we  have  before  us  a  fairly  complete 
series  of  living  and  fossil  species  belonging  to  the  two  genera  the 
following  observations  occur  : — The  two  fossil  species  of  Parmophorus 
have  no  trace  of  a  marginal  notch;  Parmophorus  Australia  has  the 
anterior  border  a  little  depressed  in  the  middle,  and  within  the  shell 
is  to  be  seen,  corresponding  with  this  depression,  a  small  crest  indi- 
cating the  separation  of  the  mantle.  Among  the  species  of  Emarginulw 
brought  home  by  Messrs.  Quoy  and  Gaimard  there  is  one  which  they 
name  Parmophoida,  and  which  would  seem  to  be  entirely  deprived 
of  a  marginal  notch.  In  the  Subemarginulce  of  M.  de  Blainville  the 
shells  have  no  longer  this  notch,  but  they  have  within  a  deep  ridge 
(sillon)  in  the  place  of  it.  In  other  species,  as  in  Emarginula  rubra 
of  Lamarck  and  E.  elegans  of  M.  Defrance,  the  small  interior  ridge  is 
terminated  on  the  border  by  a  very  short  notch  ;  and  from  this 
commencement  to  the  termination  of  the  series  of  species  we  see 
this  notch  become  deeper  and  deeper,  and  change  at  last  into  a  deep 
slit  occupying  one  half  of  the  height  of  the  shell."  After  dwelling 
upon  the  differences  of  the  shells  in  other  points  of  external  form, 
M.  Deshayes  observes  that  the  general  aspect  of  the  shells  leads  the 
zoologist  to  separate  the  genera,  while  the  structure  of  the  animals 
tends  to  fuse  them  into  one,  and  thus  concludes  : — "  M.  Sowerby  has 
come,  as  we  have  before  said,  to  this  conclusion,  and  in  his  '  Genera 
of  Shells'  has  united  the  Parmophori  to  the  Emarginula.  This 
example  will  without  doubt  be  followed  by  other  zoologists." 

We  entirely  agree  in  this  conclusion,  and  consider  the  fallowing 
arrangement  of  Emarginula;  by  De  Blainville  as  merely  arbitrary, 
and  calculated  to  assist  the  conchologist  and  fossil  zoologist  in  his 
subdivision  of  this  molluscous  form. 


Animal  of  Emarginula. 


Shell  of  Emarginula  (E.  conica). 

a.  Species  whose  notch  is  in  the  middle  of  the  back  of  the  shell,  and 
far  from  reaching  the  edge.  (Rimula  1  or  Rimulaire  ?  of  Defrance.) 
Ex.  Emarginula  Blainvillii. 


Emarginula  Blainvillii. 

fi.  Compressed  species,  whose  anterior  border  is  deeply  notched,  and 
the  summit  strongly  marked.  (Les  Entailles.)  Ex.  Emarginula 
fissura. 

y.  Species  still  more  compressed,  whose  anterior  border  is  only  bent 
into  a  gutter,  and  whose  summit  is  still  evident.  (Subemarginidce.) 
E»   Emarginula  cmarginata. 


Emarginula  fissura. 

a,  natural  size ;  J,  magnified ;  c,  magnified,  the  shell  turned  up,  showing  the 
animal  in  situ. 


Emarginula  emarginata. 

Species  very  much  depressed ;  the  summit  very  little  developed 
and  prxmedian,  with  a  small  notch.     Ex.  Emarginula  depressa. 


Emarginula  depressa. 

Parmophorus  (Scutum  of  De  Montfort).— Ex.  P.  Australia,  syn. 
elongatus  (Patella  ambigua,  Linn.) 

Localities,  seas  of  Australia  and  New  Zealand. 
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Parmophortu  Australis. 

Emarginula  and  Pwmophorus  are  littoral  shells  like  Patella,  and 
their  habits  are  similar  to  those  of  the  last-named  genus.  Emargi- 
nula has  been  found  at  depths  ranging  from  the  surface  to  11 
fathoms. 

Fossil  Fissurellidce. — G.  B.  Sowerby  says  that  a  few  fossil  species 
are  found  in  the  truly  marine  formations  above  the  Chalk.  Deshayes, 
in  his  Tables,  enumerates  33  living  species  and  8  fossil  (tertiary). 
Of  these,  F.  Qrceca,  F.  costaria,  and  P.  neglecta,  he  states  to  be  both 
living  (the  two  former  in  the  European  and  Indian  oceans,  and  the 
latter  in  the  Mediterranean)  and  fossil,  in  the  pliocene  (all  three)  and 
miocene  (the  two  latter)  periods  of  Lyell  (Sicily,  Italy  in  the  sub- 
Apennine  beds,  English  Crag,  and  Touraine).  He  mentions  three 
Sicilian  species,  three  Italian  (sub-Apennine  beds),  one  in  the  English 
Crag,  two  at  Dax,  two  in  Touraine,  two  at  Angers,  and  four  at  Paris. 
The  Fissurella  Noachina  of  Deshayes,  Patella  Noachina  of  Lyell,  is 
living  in  the  northern  seas,  and  found  fossil  in  Sweden  and  Norway. 
It  appears  to  be  between  a  Fissurella  and  an  Emarginula,  and  it  is  not 
impossible  that  it  may  be  a  Fissurella  in  a  young  state. 

G.  B.  Sowerby  ('  Genera  of  Recent  and  Fossil  Shells')  observes  that 
the  fossil  Emarginula}  are  scarce.  "  They  occur,"  adds  that  author, 
"  in  the  calcaire  grossier  and  its  contemporary  strata ;  in  the  crag  of 
Suffolk,  Essex,  and  Norfolk  ;  and  in  the  Bath  oolite.  They  are  very 
elegant  little  fossils,  particularly  Lamarck's  E.  clypeata.  We  cannot 
consider  his  P.  elongatus  as  a  species  of  this  genus,  for  its  vertex  is 
anterior,  as  its  muscular  impression  demonstrates;  consequently  we 
fiud  in  it  no  mark  of  a  canal  at  either  end  ;  it  must  therefore  be 
classed  with  Patella." 

Deshayes,  in  his  Tables,  gives  7  living  species  of  Emarginula,  and 
11  fossil  (tertiary),  one,  E-  fissura.  an  inhabitant  of  the  European  and. 
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Mediterranean  seas,  fossil  in  the  Crag  at  Bordeaux  and  Dax,  and  at 
Paris  (Pliocene,  Miocene,  and  Eocene  periods  of  Lyell).  De  la  Beche 
enumerates  two  in  the  Blue  Marls  of  the  south  of  France,  namely,  one 
closely  approaching  E.  fissura  of  Lamarck  and  E.  reticulata  of  Sowerby. 
In  the  Cretaceous  group  he  gives  two,  E.  Sanctce  Catherines  and 

E.  pelagica,  both  from  Rouen.  In  the  Oolitic  group  he  records  one 
species,  E.  scalaris,  Sowerby,  from  the  great  oolite  at  Ancliff,  Wilts. 
Deshayes,  in  his  edition  of  Lamarck  (1836),  enumerates  11  living 
species,  and  5  found  only  in  the  fossil  state,  namely  E.  costata  and 
E  clypeata,  Lamarck,  from  Grignon ;  E.  radiola,  Lamarck,  from 
Parnes ;  and  E.  elegans  and  E.  clathrata,  Deshayes,  the  first  from  Paris 
and  Valognes,  and  the  other,  a  rare  species,  from  Parnes. 

Deshayes,  in  his  Tables,  gives  2  living  and  2  fossil  species  of 
Parmophorus  (tertiary),  one  from  Touraiue  (Miocene  period  of  Lyell) ; 
and  he  enumerates  2  from  the  Crag,  3  from  Touraine,  3  from  Angers, 
5  from  Paris,  and  2  from  Valognes.  In  his  edition  of  Lamarck  he 
notes  2  species  only  as  fossil,  one,  P.  elongatus,  Lamarck,  with  a  variety, 
from  Grignon,  and  the  other,  P.  angustus,  Deshayes,  from  Paris. 

Woodward  in  his  '  Manual  of  the  Mollusca,'  gives  the  following 
numbers  of  the  fossil  species  of  Fissurellidos : — 

Fissurella,  25  species.    Great  Britain  and  France. 

Puncturella,  2  species.  In  the  Glacial  Formations  of  North  Britain. 

Emarginula,  40  species.    Triassic,  Britain  and  France. 

Parmophorus,  3  species.    Paris  Basin. 

FISTULA'RIA,  a  genus  of  Acanthopterygious  Fishes,  remarkable 
for  the  extreme  elongation  of  the  anterior  part  of  the  head,  forming 
a  tube,  at  the  extremity  of  which  is  the  mouth.  The  Fistularia  taba- 
caria  of  the  Antilles  is  the  type.  It  lives  od  little  fishes  and  Crustacea, 
which  it  draws  out  from  the  interstices  of  stones  and  holes  in  rocks 
by  means  of  its  long  trunk  or  beak.  Two  other  species  are  known,  the 

F.  serrata  and  the  F.  immaculata.  They  are  all  small  fishes,  not 
reaching  two  feet  in  length,  slender,  and  eel-shaped. 

FLABELLA'RIA,  a  genus  of  Fossil  Plants.  F.  borassifolia  is 
found  in  the  Coal  Formation.  (Sternberg.) 

FLACOURTIA,  the  type  of  the  order  Flacourtiacew,  was  named  in 
honour  of  Etienne  de  Flacourt,  a  director  of  the  French  East  India 
Company,  and  the  commander  of  an  expedition  to  Madagascar  in  1648, 
of  which  he  gave  an  account.  This  genus  is  dioecious ;  the  staminiferous 
flowers  have  their  stamens  densely  crowded,  a  hemispherical  receptacle, 
and  are  glandless  at  the  base ;  the  pistilliferous  flowers  have  the 
calyx  4-5-cleft,  deciduous ;  the  stigmas  4-9,  each  furnished  with  a 
longitudinal  furrow  above ;  the  seeds  long.  The  species  are  thorny 
shrubs,  with  whitish  sepals  and  yellow  stamens. 

F.  Ramontchi  has  roundish  ovate  acute  crenated  leaves.  This  shrub 
attains  a  height  of  8  feet,  and  is  a  native  of  the  island  of  Madagascar, 
where  it  is  called  Ramontchi.  The  fruit,  which  is  edible,  is  about  the 
size  of  a  small  plum,  is  red  when  ripe,  at  length  becoming  violet- 
coloured.  It  has  a  sweet  and  acid  taste.  There  is  a  small  island  off 
the  coast  of  Madagascar  which  is  covered  with  these  trees.  This 
island  is  called  by  English  sailois  Plum-Tree  Island ;  by  the  French, 
Isle  aux  Prunes. 

F.  sapida  has  elliptical  leaves,  serrated,  bluntish  at  both  extremities. 
It  is  a  native  of  the  mountainous  districts  of  the  East  Indies.  The 
fruit  is  about  the  size  of  a  common  currant,  and  of  a  red  colour. 
The  fruit  is  eaten  by  the  natives,  and  the  tree  is  called  by  the  Telingese 
Pedda  Caurew. 

F.  inermis  has  elliptical  crenato-serrated  leaves,  with  short  axillary 
racemes  of  hermaphrodite  flowers.  It  is  an  unarmed  tree,  attaining 
a  height  of  30  feet.  It  has  reddish-purple  berries  of  a  pleasant  acid 
taste.  It  is  a  native  of  the  Moluccas,  where  it  is  also  extensively 
cultivated  for  the  sake  of  its  fruit.  There  are  several  other  species 
of  Flacourtia,  all  of  them  yielding  edible  fruits.  The  young  shoots 
and  leaves  of  F.  cataphracta,  which  have  the  taste  but  not  the  bitter- 
ness of  rhubarb,  are  considered  astringent  and  stomachic,  and  are 
prescribed  in  the  Circars  accordingly.  The  infusion  of  F.  sepiaria  is 
thought  to  be  useful  as  a  remedy  for  the  bites  of  snakes. 

FLACOURTIA'CE^E,  or  FLACOURTIA'NE^E,  Bixads,  a  natural 
order  of  Plants  belonging  to  Lindley's  parietose  group  of  Polypetalous 
Exogens.  It  has  from  4-7  definite  sepals  cohering  slightly  at  the  base ; 
the  petals  equal  in  number  with  the  sepals,  and  alternate  with  them, 
sometimes  wanting ;  the  stamens  hypogynous,  equalling  the  petals,  or 
twice  as  many  or  some  multiple  of  them,  and  sometimes  appearing 
as  scales  forming  a  nectary ;  the  ovary  roundish,  distinct,  sessile,  or 
slightly  stalked ;  the  style  absent  or  filiform ;  the  stigmas  equal  in 
number  to  the  valves  of  the  ovary,  more  or  less  distinct  from  each 
other ;  the  fruit  1-celled,  sometimes  iudehiscent  and  fleshy,  some- 
times capsular,  4-5-valved,  filled  with  a  fine  pulp  inside ;  the  seeds  few, 
thick,  usually  enveloped  in  a  pellicle  formed  by  the  withered  pulp, 
the  albumen  fleshy,  somewhat  oily,  the  embryo  straight  in  the  axis, 
with  the  radicle  turned  to  the  hilum,  and  therefore  usually  superior ; 
the  cotyledons  flat,  foliaceous.  This  order  consists  of  shrubs  and 
small  trees,  with  alternate  simple  coriaceous  leaves  on  short  stalks, 
and  axillary  many-flowered  peduncles. 

The  affinities  of  this  order  are  with  Samydacece,  Lacistemacece, 
Pangiacew,  and  Tiliacem.  They  may  be  distinguished  from  all  other 
plants  by  their  unilocular  fruit  having  their  inside  wholly  covered 
with  the  placentae.  About  31  genera  and  85  species  are  referred  to 
this  order. 
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These  plants  are  natives  of  the  hottest  parts  of  the  East  and  West 
Indies  and  Africa.  Three  of  the  genera — Flacourtia,  Hydnocarpus, 
and  Chauhnoogra — yield  plants  used  by  man  ;  few,  if  any,  are  cultivated 
for  ornament. 

Hydnocarpus  (from  vSvov,  a  tuber,  and  Kapwor,  a  fruit)  has  dioecious 
flowers,  the  staminiferous  ones  with  5  stamens,  5  sepals,  the  two  outer 
ones  being  ovate,  5  petals  with  villous  margins  furnished  with  a  scale 
on  the  inside ;  the  berry  is  spherical,  terminated  by  four  reflexed 
tubercles.  There  is  only  one  species  of  this  genus,  which  is  a  tree 
about  30  feet  in  height,  the  H.  venenata  of  Gsertner,  and  H.  inebrians 
of  Vahl.  It  is  a  native  of  Ceylon.  The  fruit  when  eaten  produces 
sickness,  giddiness,  and  a  dangerous  form  of  intoxication.  It  is 
greedily  devoured  by  fishes,  which  become  stupified,  but  when  taken 
in  this  way  they  produce  poisonous  effects  as  food. 

Chauhnoogra  (Gynocardia)  is  a  dioecious  genus ;  the  staminiferous 
flowers  with  a  4-5-lobed  calyx,  5  petals  with  a  scale  at  the  base  of 
each ;  the  pistilliferous  the  same,  except  the  stamens,  the  ovary  supe- 
rior, 1-celled,  with  numerous  ovules,  and  5  parietal  placentae,  5  styles ; 
the  fruit  succulent,  dry,  1-celled,  many-seeded. 

C.  odorata  has  short-stalked,  alternate,  bifarious,  drooping,  lanceo- 
late, entire,  acuminate,  smooth,  exstipulate  leaves,  6  to  10  inches  long, 
1£  to  2^  inches  broad.  It  is  a  native  of  Silhet.  The  seeds  are 
employed  extensively  by  the  natives  of  India  as  a  remedy  for 
cutaneous  diseases.  In  those  cases  they  are  applied  externally  ;  the 
testa  being  removed  from  the  seed,  the  perisperm  is  beaten  up  with 
clarified  butter  into  a  soft  mass,  and  applied  to  the  part  affected  three 
times  a  day.  The  Indian  names  of  this  plant  are  Chaulmoogra  and 
Petarkura.  [Pangiace^e.] 

Other  genera  belonging  to  this  order  are — Ryanoza,  named  by 
Vahl  after  John  Ryan,  who  collected  plants  in  Guyana;  Patrisia, 
named  after  M.  Patris,  who  collected  plants  in  Guyana  ;  Roumea,  after 
Philippe  Rose  Roume  de  St.  Laurent,  an  agent  of  the  French  govern- 
ment at  St.  Domingo,  who  was  of  great  service  to  Poiteau,  who 
travelled  there ;  Kiggelaria,  after  Francis  Kiggelar,  a  Dutch  botanist 
of  the  17th  century ;  Stigmarota,  Melicytus,  Erythrospcrmum,  Pangium, 
and  Vareca. 

(Don,  Dichlamydeous  Plants;  Lindley,  Natural  System;  Lindley, 
Flora  Medica  ;  Burnett,  Outlines  of  Botany.) 
FLAG.  [Iris.] 

FLAGSTONE.  A  variety  of  Sandstone  in  which  the  laminated 
structure  prevails  is  thus  termed.  Other  laminated  or  thin-bodied 
rocks,  as  certain  limestones  and  some  argillaceous  beds  of  the  Silurian 
series,  receive  the  same  title.  The  laminations  of  flagstone  arise 
from  peculiarity  of  deposition ;  the  laminations  of  slate  (properly  so 
called)  arise  from  a  new  structure  superadded  to  that  of  deposition, 
and  possessing  a  certain  symmetry  and  relations  to  lines  and  axes, 
which  are  at  least  analogous  to  crystalline  arrangements. 

FLAMINGO.  [Ducks.] 

FLAX.  [Linum.1 

FLEA.  [Polex.] 

FLEABANE.  [Conyza.] 

FLEXUOSI.  [Ammonites.] 

FLINDERSIA.  [CEDRELACEiE.] 

FLINT,  a  mineral  substance  composed  principally  of  Silica. 
[Silica.]  It  is  found  mostly  in  the  Chalk  Formation.  The  true 
origin  of  this  mineral  substance — as  it  occurs  in  the  Chalk  of  Europe 
especially — has  been,  and  still  is,  the  subject  of  much  discussion 
among  microscopists  and  geologists.  Mr.  Bowerbank  believes  gene- 
rally in  the  origin  of  flints  (and  some  allied  minerals)  from  sponges. 
In  confirmation  of  this  view  spicula,  such  as  characterise  the  Siliceous 
Sponges  (Halispongia),  are  found  in  flint,  and  on  the  surfaces  of  flints 
peculiar  marks  of  organisation  referrible  to  spongeous  texture. 
Ehreuberg,  finding  in  some  flints  abundance  of  Infusorial  Animalcula, 
suggests  the  origin  of  flint  from  aggregations  of  these  siliceous-shielded 
Microzoaria.  Mr.  Charlosworth  has  recently  found  flint  occupying  the 
closed  pulp  cavity  of  a  tooth  of  Motasaurus,  and  regards  this  fact  as 
opposed  to  both  speculations. 

There  can  be  little  doubt  that,  whatever  substances  are  found  in  the 
flint,  or  it  may  be  found  in  connection  with,  it  has  been  depo- 
sited from  solution  in  water.  Not  only  is  flint  found  in  connection 
with  sponges  and  Infusoria,  but  also  with  Ecliinodermata  and  other 
animal  remains  of  the  Chalk.  The  substance  called  Chert  has  the 
general  characters  of  Flint,  and  frequently  contains  in  its  interior  loose 
particles  of  sand.  [Agate.]  From  this  circumstance  there  can  be  little 
doubt  that  the  chert  has  been  formed  from  the  deposit  of  silica  upon 
rolled  masses  of  sand.  In  the  same  manner  it  appears  probable  the 
siliceous  matter  has  been  deposited  in  the  cavities  left  by  sponges  and 
other  animals  after  they  had  been  covered  up  by  the  chalk  at  the 
bottom  of  the  ocean.  It  has  been  supposed,  in  the  case  of  sponges, 
that  this  process  goes  on  at  the  bottom  of  the  sea,  but  this  is  highly 
improbable,  and  it  is  much  more  likely  that  the  flint  is  formed  by  a 
process  of  percolation  long  after  the  animal  remains  with  which  it  is 
found  in  contact  have  been  buried  up  by  the  chalk.  That  silex  is 
readily  made  to  assume  this  form  is  seen  in  the  cases  of  silicified  wood, 
in  its  deposit  in  vegetable  structures,  in  its  existence  around  the 
locality  of  geysers,  and  in  the  very  ready  manner  in  which  it  is  precipi- 
tated in  an  insoluble  form  from  its  sedations. 

.  FLINTY-SLATE,  or  SILICEOUS  SCHISTUS,  is  a  substance 
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which  is  found  chiefly  in  beds  in  transition  mountains.  It  occurs 
in  Saxony,  the  Harz,  Bohemia,  &c.  It  occurs  also  in  Scotland,  in  the 
Pentland  and  Muirfoot  Hills,  in  the  Isle  of  Skye,  &c. 

The  substance  is  of  various  colours,  gray,  bluish-gray,  and  red  ;  its 
structure  is  rather  slaty ;  on  the  edges  it  is  translucent;  it  is  dull,  or 
only  glimmering ;  hard,  and  broken  with  difficulty. 

It  contains  about  75  per  cent,  of  silica,  the  remainder  being  lime, 
magnesia,  and  oxide  of  iron. 

The  Basanite,  or  Lydian  Stone,  is  considered  to  be  a  variety  of 
flinty-slate ;  it  has  not  however  a  slaty  structure,  and  is  not  so  hard 
as  flinty-slate.  It  occurs  in  Bohemia  and  Hungary,  but  was  first 
brought  from  Lydia  in  Asia  Minor,  whence  its  name.  It  is  employed 
when  polished  for  trying  gold  by  a  comparison  of  colours,  and  has 
thence  obtained  the  name  of  Touchstone. 

FLIXWEED.  [Sisymbrium.] 

FLOAT-STONE,  a  variety  of  Quartz  found  in  the  Chalk  Forma- 
tions of  Menil  Montant,  near  Paris.  It  consists  of  fibres  or  filaments 
aggregated  in  a  spongy  form,  and  so  light  as  to  float  in  water. 

FLOOR,  or  FLUKE.  [Pleuronectice.J 

FLORA.  The  collective  vegetation  of  a  country  is  called  its  Flora, 
in  the  same  manner  as  the  animals  are  called  its  Fauna.  Thus  we 
speak  of  the  Flora  of  Great  Britain,  the  Flora  of  Europe,  meaning 
thereby  all  the  plants  growing  in  those  parts  of  the  world.  The  tcrrn 
is  also  applied  to  books,  or  lists,  descriptive  of  the  nlants  of  a  country. 

FLOS  FERRI.  [Arragonite.] 

FLOUNDER.  [Pleuronectidjs.] 

FLOWER,  that  part  of  a  plant  in  which  the  organs  of  reproduction 
are  placed.  The  flower  originates  from  a  bud,  and  is  nothing  more 
than  a  particular  modification  in  the  perfecting  of  the  parts  contained 
in  the  bud ;  namely,  the  several  foliar  organs  and  internodes.  Only 
two  essential  processes  of  development  can  exist,  and  from  those  only 
two  essential  organs,  as  fundamental  organs,  can  be  formed  in  the 
plant ;  namely,  the  Axis  and  the  Leaf.  All  the  several  parts  of  the 
flower  must  therefore  be  referrible  to  these  fundamental  organs,  and 
be  traced  back  to  them.  Since  Gothe's  time  this  tracing  back  has 
been  termed  the  Metamorphosis  of  Plants.  Originally  this  mode  of 
considering  the  flower  rested  solely  on  Comparative  Morphology,  and 
the  observation  of  cases  in  which  the  interruption  of  the  usual  pro- 
cesses of  development,  in  some  or  all  parts  of  the  flower,  caused  those 
parts  to  reassume  forms  in  which  it  was  not  difficult  to  recognise  the 
nature  of  the  fundamental  organ  from  which  they  had  been  produced. 
This  latter  has  been  termed  Retrogressive  Metamorphosis.  As  examples 
of  it,  we  may  mention  the  different  monstrosities,  the  doubling  of  a 
flower  through  the  transition  of  the  stamens  into  petals,  the  transition 
of  the  petals  and  sepals  into  the  common  leaves  of  the  plant,  &c. 
This  mode  of  establishing  the  foundations  of  the  doctrine  of  meta- 
morphosis has  however  two  essential  faults  :  since,  in  the  first  place, 
it  seeks  to  obtain  individual  facts  by  means  of  hypotheses  and  com- 
parisons ;  while,  secondly,  its  progress  depends  entirely  upon  favour- 
able circumstances.  The  only  correct  and  sure  ground  on  which  to 
rest  this  doctrine  is  the  history  of  development. 

In  Phanerogamic  Flowers  the  following  parts  are  distinguished, 
proceeding  from  without  inwards  : — 1,  The  Floral  Envelopes,  as  the 
External  Calyx  (Epicalyx),  of  which  the  parts  are  Leaves  (Phylla) ; 
the  Calyx,  the  parts  of  which  are  Sepals  ;  the  Corolla,  the  separate 
portions  of  which  are  Petals ;  or,  instead  of  these  three,  the  Perianth 
(Perianthium),  whose  separate  parts  are  Leaves  (Phylla) :  2.  The 
Stamens  (Stamina),  around  and  within  which  some  stunted  accessory 
foliar  organs  appear  under  very  various  names  :  and  lastly,  3,  in  the 
centre  of  the  flower,  the  Pistil  (Pistillum),  the  separate  foliar  organs 
of  which  are  Carpels  (Carpella).  In  the  stamens  the  lower  thread- 
like portion,  which  is  termed  the  Filament  (Filamentum),  is  distin- 
guished from  the  upper  thick  and  hollow  part,  containing  the  Dust 
(Pollen),  called  the  Anther  (Anthera).  In  the  pistil,  the  lower  part  sur- 
rounding the  Ovules  or  Seed-Buds  (Geminulse)  is  called  the  Germen  ; 
the  upper  free  part,  which  i3  usually  covered  with  papillae,  is  termed 
the  Stigma,  and  between  these  two  frequently  a  stalk-like  elongation 
of  the  germen  occurs,  called  the  Style. 

The  flower  of  Phanerogamia  is  the  only  physiologically  determinate 
organ  of  the  plant,  since  it  contains  the  apparatus  for  the  regular 
propagation.  But  to  this  only  two  parts  contribute — namely,  the 
stamens,  as  generators  and  receptacles  of  the  pollen  ;  and  the  seed- 
bud  or  ovule,  as  the  place  in  which  the  pollen  is  developed  into  the 
embryo.  All  the  remaining  parts  of  the  flower— namely,  the  envelopes 
of  the  whole  perianth,  the  calyx  and  corolla,  the  receptacles  con- 
taining the  seed-bud  (the  germens,  styles,  and  stigma),  are  not,  in  a 
physiological  sense,  essential,  and  they  may  be  absent,  without  the 
flower  losing  its  correspondence  to  the  character  by  which  a  flower 
is  defined. 

In  the  correct  (morphological)  view  of  the  flower,  there  is  no  dis- 
tinction between  essential  and  inessential  forms,  and  therefore  it  is 
necessarily  more  proper  to  divide  it  into  axial  and  foliar  organs. 
The  following  relations  should  be  borne  in  mind  : — The  axis  and  its 
modifications  are  the  basis  of  the  flower,  because  to  them  the  foliar 
organs  are  attached.  Attached  to  the  outer  part  of  the  axis  of  the 
flower  occur  several  forms  of  true  foliar  organs,  the  floral  envelopes, 
accessory  leaflets,  and  stamens.  The  innermost  part  is  occupied  by 
organs  which  are  formed  from  true  axial  organs,  or  an  intimate  blend- 


ing of  these  with  foliar  organs,  which  are  termed  the  female  apparatus, 
or  better,  the  rudiment  of  the  fruit.  At  the  same  time  the  parts  of 
the  flower  are  usually  grouped  together  and  treated  generally,  accord- 
ing to  the  relations  of  number  and  position,  as  well  as  of  duration. 
Thus  we  obtain  this  plan  for  our  following  investigations  : — 

A.  The  Axial  Organs  of  the  flower. 

B.  The  number,  relative  position,  and  duration  of  the  parts  of  the 
flower. 

C.  The  true  Foliar  Organs  of  the  flower. 

a.  The  Floral  Envelopes. 

b.  The  Stamens. 

c.  The  Accessory  Foliar  Organs, 

D.  The  Rudimentary  Fruit. 

a.  The  Pistil. 

b.  The  Sperniophore. 

c.  The  Seed-Buds. 

The  Anthers  have  been  called  the  male  organs  of  a  plant  (with  the 
superfluous  collective  term  Andrceceum);  the  Seed-Buds  and  their 
receptacle  the  Pistil,  the  female  parts  (together  the  Gynoeceum).  A 
flower  that  contains  both  parts  is  termed  Hermaphrodite  (Flos  Her- 
maphroditus).  Flowers  that  contain  only  one  of  those  kinds  of  organs 
are  termed  Unisexual  Flowers  (Flores  Unisexuales,  Diclini).  When, 
in  the  last  case,  male  and  female  flowers  (mas  et  femina)  appear  on 
the  same  individual  plant,  such  plant  is  termed  Monoecious  (Planta 
Monoica) ;  when  they  appear  on  separate  individuals  the  plant  is  termed 
Dioecious  (Planta  Dioica).  An  Inflorescence  which  contains  both  male 
and  female  flowers,  also  is  termed  Inflorescentia  Androgyna.  Here 
again  it  must  be  distinguished  whether  the  male  and  female  blossoms 
are  formed  upon  different  plans,  as  in  the  Cupuliferce  (Diclines) ;  or 
whether,  through  the  suppression  of  one  or  other  part,  a  pseudo- 
diclinous  condition  appears  in  a  flower  formed  on  the  plan  of  a 
hermaphrodite.  This  latter  condition,  which  is  never  found  to  run 
through  all  the  examples  of  any  species  of  plant,  brings  monoecious 
and  dioecious  species  into  hermaphrodite  genera,  and  suggested  to 
Linnaeus  the  establishment  of  his  23rd  class,  Polygamia,  where  in 
one  and  the  same  species  male,  female,  and  hermaphrodite  flowers 
are  present. 

There  are  very  few  flowers  of  so  simple  a  structure  that  they 
consist  only  of  one  simple  essential  part,  so  that  no  formation  of  inter- 
nodes is  possible  within  the  flower ;  and  the  extremity  of  the  pedicels 
immediately  supports  the  floral  parts  existing.  This  is  the  case  in 
the  male  flower  of  the  Euphorbia,  where  the  end  of  a  pedicel  bears 
one  single  stamen ;  also  in  the  male  flower  of  the  Abietinece,  where 
one  single  foliar  organ,  converted  into  a  stamen,  constitutes  the  entire 
flower.  It  is  also  the  case  in  the  female  flower  of  Taxus,  where  the 
small  pedicel,  clothed  with  bracts,  terminates  immediately  in  the 
naked  seed-bud.  In  the  generality  of  flowers  however  several  parts 
are  united  which  do  not  stand  at  equal  heights  on  the  axis,  and  thus 
more  or  fewer  undeveloped  internodes  take  part  in  the  structure  of 
the  flower.  The  original  condition  of  the  internodes,  is  here  also 
most  frequently  permanent ;  and  the  pedicel,  after  the  detachment  of 
all  the  parts  of  the  flower,  frequently  ends  in  a  small  slightly 
thickened  knot,  which  represents  the  collective  internodes  of  the  flower 
in  an  undeveloped  condition, — the  simple  base  or  receptacle  of  the 
flower  (Torus).  Examples  in  which  individual  internodes  become 
elongated  are  rather  rare.  In  some  families  they  are  elongated 
between  the  inner  floral  envelopes  and  the  stamens  (Androphorum), 
and  between  the  stamens  and  the  germen  (Gynophorum).  The  latter 
is  generally  termed  Germen  Stipitatum.  There  are  examples  of  both  in 
the  Patsifloraceas  and  the  Capparidacece. 

A  considerably  longer  part,  without  elongation  of  the  individual 
internodes,  frequently  occurs  as  a  gynophore  in  flowers  which  contain 
many  germens  (as  in  the  Rosacea,  the  Ranunculacece,  Magnoliacem, 
&c.)  Again,  the  gynophore  is  often  presented  as  a  hemispherical  or 
cushion-like  part,  as  in  some  other  Rosacea:  and  Ranunculacece.  A  very 
rare  form  of  it  is  that  of  a  reversed  cone,  which  bears  the  germens 
upon  a  base  turned  upward,  as  in  Nelumbium.  In  the  rarest  instances, 
with  the  exception  of  this  case,  the  axis  of  the  flower  is  elongated 
within  the  floral  parts  even  without  ending  as  a  germen ;  but  this 
does  sometimes  occur,  as  in  the  male  flowers  of  some  Palms  and 
other  plants ;  for  example  Chamadorea,  where  the  points  of  the  petals 
unite  with  the  apex  of  the  axis  of  the  flower  which  passes  up  through 
them. 

In'  very  crowded  inflorescences,  the  torus  of  an  axillary  bud 
developes  obliquely,  and  rises  up  on  one  side,  especially  beneath  the 
germen,  so  as  to  appear  as  a  part  of  its  side- wall ;  this  happens  with 
most  of  the  Grasses.  A  similar  circumstance,  arising  from  a  similar 
cause,  happens  when  many  single  germens  are  present  in  one  flower, 
by  the  division  of  the  torus,  which  forms  the  basis  of  each  of  those 
germens,  and  thus  assumes  the  appearance  of  forming  a  part  of  the 
wall  of  the  germen  (as  in  Potamogeton  and  Dryadacem). 

But  the  developement  of  the  internodes  into  a  Disc,  or  in  a  hollow 
cup,  is  far  more  frequent  in  the  flower.  If  the  collective  internodes 
of  the  flower  form  a  hollow  body,  or  even  a  cylindrical  elongated 
tube,  which  incloses  only  seed-buds,  and  bears  all  the  floral  parts 
upon  its  upper  edge,  all  this  is  the  so-called  Inferior  Germen  or  Ovary 
(Germen  Inferum). 

Every  other  similar  expansion  of  the  internodes  of  the  flowers 
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■which  does  not  immediately  bear  seed-buds,  is  called  the  Disc  (Discus). 
This  may  be  situated  beneath  the  rudiment  of  the  fruit  (Discus  Hypo- 
gynus),  and  then  may  be  flat,  as  in  Potentilla  and  Fragaria;  or  cup- 
shaped,  as  in  Rota,  Populus  (mas),  &c.  This  latter  may  be  free 
(Rosa),  or  may  be  blended  with  the  germen  situated  inside  it  (Pyrus) ; 
or  it  may  pass  off  from  the  middle  of  the  (half-inferior)  germen 
(Discus  Perigynus),  as  in  many  Myrtacece  ;  or,  lastly,  it  may  rise  above 
the  (inferior)  germen,  and  stand  upon  it  (Discus  Epigynus).  Here  it 
is  very  rarely  (or  never  ?)  flat,  but  funnel-shaped,  as  in  Qodetia  ;  in  the 
form  of  a  long  tube,  as  in  (Enothera;  or  resembling  a  style,  as  in  the 
Orchidacem  and  Aristolochiaceoe.  In  all  these  cases,  the  foliar  organs 
of  the  flower  may  be  situated  in  very  different  planes.  Usually, 
indeed,  they  collectively  form  a  zone  around  the  edge  of  the  flat  or 
concave  discs ;  then  the  discs  may  be  said  to  correspond  to  as  many 
discs  lying  one  above  another  as  there  are  internodes  implied  by 
the  number  of  foliar  organs.  Frequently  the  true  foliar  organs  stand 
around  the  edge  of  the  disc  ;  and  upon  its  inner  or  upper  surface  the 
germens  are  arranged  in  one  or  more  circles  (as  in  Rosa,  Punica, 
Onagracece).  More  rarely  the  floral  envelopes  alone  stand  on  the 
border,  while  the  stamens  are  then  at  a  distance  from  them,  upon  an 
internal  prolongation  of  the  disc,  as  in  the  Orchidacece. 

The  disc  is  by  no  mean3  always  regularly  developed,  but  sometimes 
enlarged  at  one  side  only,  whereby  the  whole  flower  appears  oblique, 
thus  in  Reseda.  The  most  remarkable  structure  is  in  Pelargonium, 
where  the  disc  forms  a  cavity  to  one  side  of  the  peduncle,  and  in 
Tropmolum,  where  the  spur  is  formed  solely  by  the  disc. 

There  are  but  few  special  observations  to  be  made  respecting  the 
structure  of  the  internodes  of  the  flower ;  it  is  in  general  like  that  of 
annual  stems ;  but  it  should  be  remarked  that  they  often  possess 
fewer  vascular  bundles,  and  these  of  simpler  development.  The  inter- 
nodes (as  also  some  of  the  foliar  organs)  within  the  flower,  frequently 
do  not  have  the  epidermis  developed,  but,  instead  of  this,  a  delicate 
soft  cellular  tissue,  somewhat  yellowish  in  colour,  and  often  con- 
taining a  saccharine  secretion,  forms  the  investment  of  the  surface 
(Nectarium). 

It  is  very  rarely  that  a  flower  consists  of  one  part  only,  as  in  the 
male  flowers  of  Euphorbia,  Lemna,  and  Wolffia,  which  are  formed  of 
one  foliar  organ,  the  anther ;  or  the  female  flower  of  Taxus,  which  is 
formed  of  one  axial  organ,  the  seed-bud.  Usually  more  parts  unite  to 
form  a  flower  :  thus  the  female  flower  of  most  of  the  Aracece  consists 
of  one  or  more  seed-buds,  and  a  carpel  surrounding  them.  The  male 
flower  of  the  Salicacece  consists  of  a  scale-like  disc  and  several  stamens. 
In  the  generality  of  cases,  male  and  female  organs  are  both  present  in 
the  same  flower :  they  are  seldom  naked,  as  in  Hippuris,  but  usually 
surrounded  by  floral  envelopes. 

In  axillary  flowers,  those  parts  which  are  turned  towards  the 
peduncle  are  termed  the  upper,  and  those  turned  towards  the  bract, 
where  it  is  present,  the  lower.  Some  plants  exhibit  the  peculiarity 
that  the  pedicel,  until  the  time  of  the  blooming,  makes  a  half  turn 
(analogously  to  the  twining  stem),  and  it  may  be  the  true  pedicel,  as 
in  Calceolaria  and  some  Orchidacece  ;  or  the  inferior  germ,  as  in  most 
of  the  Orchidacece.  By  this  curve,  the  upper  parts  of  such  a  flower 
(in  those  plants  the  lip)  become  apparently  the  under ;  and  such 
flowers  are  termed  Flores  Resupiuati.  The  term  is  sometimes  falsely 
applied  to  those  Orchidacece  in  which  no  such  twisting  takes  place, 
but  in  which  the  lip  stands  regularly  as  the  upper  part  of  the  flower, 
as,  for  example,  in  Epipogium. 

The  individual  organs  of  the  flower  taken  generally,  according  to 
the  common  view,  and  known  by  collective  names,  may  originally 
consist  either  of  one  piece  or  of  more  than  one  :  in  the  first  case  they 
are  partes  monomerse ;  in  the  second  case  partes  di-,  tri-,  or  polymerec. 
In  the  latter  case  the  parts  may  be  entirely  separated  and  inde- 
pendent of  one  another,  or  they  may  be  grown  together  in  various 
wajs.  These  coherent  sets  were  formerly  also  called  partes  monomerse. 
De  Candolle  better  termed  them  partes  gamomerse  ;  as,  for  example, 
Ilemerocallis  =  perianthium  gamo-  (mono  )  phyllum,  hexamerum  ; 
Salvia,  corolla  gamo-  (mono-)  petala,  pentamera;  Rosa,  corolla  penta- 
petala,  &c. 

The  coherence  occurs  here  in  the  same  manner  as  in  the  stem- 
leaves,  but  on  account  of  the  crowded  position  in  the  flower-bud, 
much  more  frequently.  It  happens  either  that  a  single  foliar  organ 
grows  together  by  its  edges  into  a  tubular  or  cup-like  organ,  as  for 
example  occurs  frequently  in  the  so-called  monomerous  floral 
envelope  (Bracteole) ;  or  that  several  foliar  organs  grow  together  by 
their  edges  :  this  commonly  affects  all  the  edges  of  a  circle  of  leaves, 
but  sometimes  two  edges  remain  ununited,  as  with  the  calyx  of 
Gentiana  lutea.  So,  again,  this  process  is  usually  simultaneous  in 
development  at  all  the  edges  of  a  circle  ;  but  it  sometimes  happens 
very  much  later — a,  on  two  uppermost  leaf-edges,  whereby  the  single- 
lipped  forms  arise,  as  in  the  corolla  of  Teucrium  and  the  flores  ligulati 
of  the  Compositce  ;  or,  b,  with  each  pair  of  leaf-edges  at  the  side  of  the 
leaf-circle,  whereby  the  two-lipped  forms  (partes  bilabiatse)  of  descrip- 
tive botany  arise.  Another  kind  of  blending  also  occurs  in  the  flower, 
of  which  no  example  occurs  in  the  stem-leaves,  and  only  one  in  the 
bracts  and  bracteoles,  namely,  the  cupula  of  the  Cupuliferce ;  this  is, 
the  blending  together  of  two  or  more  circles,  as  in  the  two  circles  of 
the  floral  envelopes  of  many  Liliacece  ;  or  in  these  and  the  two  circles 
of  stamens,  in  the  circle  of  petals  and  stamens,  in  the  Labiate,  &c. ; 


and  in  general  in  all  flowers  to  which  are  ascribed  stamina  perianthio 
vel  corolla?  (not  calyci)  inserta. 

The  coherence  of  the  stamens  of  one  or  more  circles  has  been  well 
termed,  since  Linnaeus' s  time,  fraternity  (Adelphia) ;  and,  according  to 
the  number  of  brotherhoods  in  a  flawer,  Monadelphia,  Diadelphia, 
Polyadelphia.  When  the  foliar  organs  of  the  flower  are  coherent,  the 
blended  part  is  termed  the  Tube  (Tubus  Perianthii,  Calycis,  Corollas, 
&c.) ;  the  free  parts,  the  Limb  (Limbus) ;  and  the  boundary  of  the  two, 
the  Throat  (Faux).  One  of  the  most  striking  examples  of  coherence, 
which  also  has  no  analogue  in  the  stem-leaves,  is  found  in  the  blending 
of  the  foliar  organs  of  the  flower  at  the  point  only,  the  union  never 
extending  farther ;  so  that  the  foliar  organs  are  connected  above,  but 
free  below,  as  in  the  corolla  of  the  male  flowers  of  Chamcedormt. 
Casuarina,  and  in  the  androphore  of  Symphyonema  montanum  (?). 

Abortion  in  the  flower  means  that  some  part  present  in  the  rudi- 
mentary condition  is  arrested  during  the  development  and  gradual 
perfecting  of  the  flower,  and  thus  at  last  retires  from  observation. 
There  is  no  other  kind  of  abortion.  So  soon  as  the  individual  parts 
of  a  flower  become  distinct  members,  the  foliar  organs  appear  arranged 
around  an  ideal  and  real  axis  of  the  flower  (the  axial  organs  of  the 
flower),  and  in  the  rudimentary  condition  always  regularly.  Through 
subsequent  unequal  development  of  the  single  parts,  the  flower  fre- 
quently becomes  unsymmetrical,  or,  as  it  is  called,  irregular.  This 
irregularity  is  always  such  that  the  upper  part  of  a  flower  becomes 
developed  differently  from  the  under.  Such  irregularity  very  seldom 
affects  the  germen,  which  almost  universally  remains  regular  even  in 
unsymmetrical  flowers  ;  yet  there  are  cases  in  which  this  is  the  only 
symmetrical  part,  as  in  many  of  the  Scrophularacece,  Acanthacece,  and 
Cryptocoryne  spiralis.  If  the  unsymmetrical  flower,  with  or  without 
coherence  of  its  parts,  is  divided  into  two  halves,  an  upper  and  under, 
developed  in  different  ways,  they  are  generally  termed  bilabiate ;  but 
if  only  one  single  foliar  organ  is  developed  in  an  aberrant  form,  that 
leaf  acquires  the  name  of  Labellum,  or  Lip.  Rare  indeed  are  the  cases 
where  the  entire  flower  is  unsymmetrical,  as  in  Goodyera  discolor. 

It  is  not  possible  to  state  in  general  terms  the  number  of  parts 
which  may  unite  to  form  a  flower.  We  find  of  foliar  organs  alone 
sometimes  as  many  as  fifty  or  sixty  united  in  one  flower.  Certain 
combinations,  on  the  contrary,  are  rarely  met  with  :  no  monomerous 
flower  possesses  double  floral  envelopes.  When  the  various  parts  of 
the  flower  are  present  in  large  numbers,  these  arise  universally  in  one 
or  more  circles  (Whorls)  at  the  same  height  on  the  axis,  and  at  the 
same  time.  When  circles  containing  members  of  equal  number  follow 
in  succession,  the  members  of  the  one  circle  usually  stand  opposite 
the  interspaces  between  the  members  of  the  preceding  circle  (the 
circles  and  their  members  alternating) ;  they  seldom  stand  precisely 
before  them  (the  circles  and  their  members  opposite).  But  it  by  no 
means  is  to  be  assumed  that  the  members  of  each  circle  are  always  of 
equal  number  in  a  flower.  The  number  of  members  often  increases 
up  to  the  stamens,  and  thence  diminishes  ;  it  is  rare  for  the  circle  of 
the  carpel  to  contain  the  greatest  number,  as  in  the  Malopece  and 
Malvacece.  The  generality  of  monocotyledonous  plants  with  perfect 
individual  flowers  have  regular  homomerous  circles  through  the  entire 
flower :  in  dicotyledonous  plants  this  is  relatively  rarer ;  the  outer- 
most and  innermost  circles  have  usually  fewer  members.  Again, 
respecting  the  number  of  circles  which  follow  one  another,  no  general 
statement  of  importance  can  be  given.  Seven  different  forms  of  foliar 
organs  may  possibly  exist  in  the  same  flower,  namely,  the  epicalyx, 
calyx,  corolla,  accessory  corolla,  the  stamens,  accessory  stamens,  and 
the  carpels;  but  there  is  no  flower  in  which  all  occur  in  conjunction. 
All  these  foliar  organs  may  be  present  in  one  or  more  circles,  with 
the  exception  of  the  epicalyx,  in  which  there  is  no  example  of  a  double 
circle.  Perianth,  calyx,  corolla,  accessory  corolla,  and  carpels  occur 
in  one,  or  more  rarely  in  two  circles.  Stamens  may  be  present  in  one, 
two,  three,  or  possibly  even  four  circles ;  more  circles  than  this  are 
not  exhibited  in  the  normal  condition  of  the  flower.  If  the  number 
is  increased,  which  seldom  happens  except  in  stamens  and  carpels,  as 
in  Ranunc'ilacecs  and  Dryadacece,  the  Magnoliacece,  &c,  they  stand  no 
longer  in  circles  but  in  a  spiral.  In  monocotyledonous  plants  with 
perfect  individualised  flowers,  with  the  single  exception  of  some 
ScitaminacecB,  five  trimerous  circles  of  foliar  organs  of  the  flower 
appear  to  be  formed  in  those  where  a  second  circle  of  petals  exists. 
The  greatest  multiplicity  of  forms  occurs  in  the  dicotyledonous  plants. 
Lavatera,  for  example,  has  an  epicalyx,  calyx,  corolla,  stamens,  and 
carpels  in  five  circles,  with  increasing  numbers  of  members  ;  those  of 
the  calyx  and  corolla  alone  are  equal.  Qnidia  virescens  has  perianth, 
stamens,  accessory  stamens,  and  carpels,  but  in  eight  circles,  which 
are  throughout  composed  of  two  members  each.  It  is  by  no  means 
necessary  that  all  the  parts  of  a  circle  of  floral  foliar  organs  should  be 
ultimately  developed  in  the  same  manner ;  and  many  floral  structures 
which  have  hitherto  been  apparently  inexplicable  may  probably,  by 
keeping  this  truth  in  mind  and  following  out  the  history  of  the 
development,  be  readily  traced  back  to  the  original  type. 

The  duration  of  the  individual  parts  of  the  flower  is  very  various  ; 
the  axial  organs,  so  far  as  they  support  the  rudiment  of  the  fruit  or 
aid  in  its  formation,  persist  naturally  at  least  until  the  ripening  of 
the  seed,  then  fall  away  with  it;  or  if  it  becomes  disengaged  from 
them,  die  away  with  the  remainder  of  the  plant.  When  axes  bear 
only  male  organs  or  flowers  their  duration  is  different  j  «ometimea 
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they  are  cast  off  at  a  true  articulation,  sometimes  they  remain  upon  the 
parent  plant,  and  gradually  die  away.  The  foliar  organs  of  the  flower 
are  equally  various  in  their  duration.  Perianth,  corolla,  and  accessory 
corolla  commonly  perish  soon  after  the  perfecting  of  the  flower ;  either 
they  are  cast  off  by  true  disarticulation,  or  they  wither  upon  the 
parent,  plant.  The  epicalyx  and  calyx  frequently  share  the  fate  of 
the  axial  organs  supporting  the  rudiments  of  the  fruit ;  the  carpels 
almost  invariably.  The  carpels  are  rarely  destroyed  before  the  per- 
fecting of  the  seed,  as  in  Leontice,  and  according  to  Robert  Brown  in 
Peliosanthes  Theta.  The  stamens  die  away  almost  immediately  after 
the  dispersion  of  the  pollen  ;  either  they  are  cast  off,  or  they  dry  up 
and  die  away  within  the  flower. 

The  terminology  in  use  is  as  follows  : — Those  parts  which  fall  away 
immediately,  when  their  perfect  formation  is  but  scarcely  completed, 
are  termed  caducous  or  fugacious  (partes  caducfe) ;  those  which  endure 
somewhat  longer  are  termed,  if  they  are  cast  off  by  disarticulation, 
deciduous  (partes  deciduse) ;  if  they  retain  their  position,  and  die  by 
gradual  withering  and  drying  up,  marcescent  (partes  marcescentes) ; 
those  parts  which  remain  long,  still  vegetating,  are  termed  persistent 
(partes  persistentes) ;  if  they  change  their  forms  by  further  growth 
they  are  termed  excrescent  (partes  excrescentes). 

As  among  the  floral  envelopes  are  usually  reckoned  the  perianth, 
the  calyx,  and  the  corolla,  we  may  also  include  here  the  epicalyx. 
Under  the  term  perianth,  in  its  narrowest  sense,  only  those  foliar 
organs  fall  which,  at  least  two  in  number,  are  applied  closely  to  the 
flower  and  upon  one  level ;  so  that  all  individual  foliar  organs  on  the 
axis  of  the  flower,  which  only  inclose  stamens  or  germens,  may  be 
termed  bracts.  All  these  bracts  have  this  in  common,  that  they  are 
merely  foliar  organs  peculiarly  modified;  and  consequently  all  the 
peculiarities  of  form  which  occur  in  the  latter  naturally  appear  in  the 
former  also.  It  is  not  often  that  the  leaves  of  the  floral  envelopes 
have  great  thickness;  they  are  almost  always  more  or  less  flat.  But 
the  forms  analogous  to  the  pitchers  or  pouches  are  here  frequent, 
much  more  so  than  is  the  case  with  the  stem-leaves ;  and  these  are 
termed,  according  to  their  various  resemblances  to  objects,  cup-shaped, 
as  in  the  lower  petal  of  Polygala  ;  hood-like,  as  in  the  upper  leaf  of 
the  perianth  of  Aconitum  ;  and  so  on.  If  a  long  sac-like  appendage  is 
formed  at  the  basis  of  a  perianthial  leaf  expanded  above,  it  is  called 
a  spur  (calcar),  as  in  Orchis,  Delphinium,  Fumaria,  &c.  The  formation 
of  the  spur  is  frequently  conjoined  with  the  formation  of  a  symme- 
trical flower,  where  one  upper  or  lower  foliar  organ  forms  a  spur. 
The  flattened  expanded  form,  which  is  connected  with  the  axis  by  a 
linear  prolongation,  frequently  occurs  in  the  sepals  (?).  This  expanded 
surface  is  termed  the  limb  or  blade  of  the  leaf  (lamina) ;  the  narrowed 
base  is  not  termed  petiole  but  claw  (unguis).  True  articulation  is 
frequent  between  the  floral  envelopes  and  the  axis,  but  it  never  occurs 
in  the  continuity  of  these  leaves  (?) ;  therefore  there  are  no  true  com- 
pound perianthial  leaves,  though  a  simply  divided  limb  is  frequent, 
as  the  petala  palmatifida  in  Reseda,  the  petala  pinnatifida  in  Schizo- 
petalum,  &c.  An  indication  of  true  articulation  may  probably  be 
afforded  in  the  separation  of  the  upper  part  of  the  tube  of  the  flower 
in  Mirabilis,  of  the  calyx  of  the  Datura  from  the  lower,  and  in  some 
similar  cases. 

True  stipules  are  not  met  with  in  the  floral  envelopes,  but  appen- 
dages analogous  to  the  ligula  appear,  to  which  indeed  a  part  of  the 
structure  described  as  the  corona  belongs.  As  in  the  Narcissus  and 
the  Lychnis,  the  scales  of  the  throat  of  the  Boraginacece  also  belong 
here.  These  parts  are  formed  in  very  various  fashions  on  the  floral 
envelopes,  and  such  appendages  are  sometimes  exhibited  standing 
upon  the  surface  of  the  foliar  organ,  in  three  or  more  rows,  one  above 
another.  Almost  all  parts  recognised  as  corona  and  accessory  corolla 
(paracorolla)  belong  here,  in  particular  a  part  of  those  elegant  forms 
exhibited  in  the  Stapeliacece  and.  the  Passijloracece;  so  also  does  a  portion 
of  the  so-termed  nectaria,  as,  for  example  in  the  petals  of  Ranunculus. 
All  these  are  mere  dependent  appendages  of  the  foliar  organs,  which 
are  developed  originally  simple  and  flat,  all  these  parts  being  produced 
from  them  subsequently.  Here  also  occurs  the  one-sided  development 
of  a  foliar  organ  :  this  is  seen  frequently  in  the  petala  of  the  Apocy- 
nacem  ( Vinca,  Ncrium,  and  Cerbera). 

The  collective  form  of  one  or  more  circles,  whether  coherent  with 
each  other  or  not,  is  more  accurately  designated  according  to  further 
peculiarities,  as  tubular  (tubulosurn),  bell-shaped  (campanulatum), 
funnel-shaped  (infundibuliforme),  salver-shaped  (hypocrateriforme), 
rotate  (rotatum),  &c. 

Five  kinds  of  floral  envelopes  are  easy  to  be  distinguished.  When 
all  the  foliar  organs  are  similarly  or  nearly  similarly  developed  in  a 
circle  of  one  evident  form,  colour,  and  structure,  they  are  described 
under  the  general  name  of  perianth,  the  single  organs  of  which  are 
called  perianthial  leaves.  If  in  the  floral  envelopes  of  one  flower  we 
can  distinguish  two  circles  differing  in  form,  colour,  and  structure, 
the  outer  is  named  the  calyx,  its  component  organs  being  sepals ; 
while  the  inner  is  termed  the  corolla,  its  single  parts  petals.  Then 
if  three  circles  of  forms  are  distinguishable  the  outermost  is  called 
the  epicalyx,  the  leaves  of  which  may  be  denominated  phylla. 
When  between  the  simple  or  manifold  floral  envelopes  and  the 
stamens  other  independent  foliar  organs  occur  which  exhibit  a 
structure  very  imperfect  and  abnormal  compared  with  the  true 
envelopes,  these  are  called  a  paracorolla,  of  which   it  will  be 


necessary  to  speak  further  on,  among  the  accessory  parts  of  the 
flower. 

The  Perianth  consists,  according  to  the  preceding  considerations, 
of  one  or  more  circles  of  leaves,  which  are  developed  so  as  to  be 
similar  in  colour,  form,  and  structure.  The  following  series  of  its 
forms  may  be  more  minutely  characterised : — 

The  individual  foliar  organs  are  always  expanded  in  a  flattened 
form,  seldom  divided  into  limb  and  claw,  and,  at  least  when  they  are 
not  coherent,  usually  oval  or  lanceolate.  They  may  be  green,  as  in 
the  male  flower  of  Urticacea>,  or  of  various  colours,  as  in  Thymeliacew  ; 
they  may  be  firm  and  solid,  and  that  especially  when  green,  as  in 
MwagnacecB ;  or  of  delicate  texture,  as  in  Aristolochiacea: ;  or  they 
may  be  developed  as  delicate  sapless  scales  (palese),  or  bristles  and 
hair,  as  in  the  Typkacea  and  Cyperacew.  The  perianth  is  almost  uni- 
versally regular,  rarely  (in  some  Ranunculacew  and  Orchidacecv) 
symmetrical ;  in  these  cases  never  (?)  2-lipped,  but  often  with  one  lip, 
as  in  the  Orchidacem.  This  is  then  not  unfrequently  developed, 
hollow  (cucullatum  in  Aconitum,  calcaratum  in  Orchidacece),  and  it  is 
commonly  the  uppermost  leaf  of  the  perianth.  Its  foliaeeous  por- 
tions may  be  free,  as  in  Juncaceat ;  or  coherent,  as  in  Funkia,  Hemero- 
callis,  &c. ;  they  may  consist  of  one  circle,  as  in  Urticacex ;  or  of 
more,  as  in  Liliacece.  The  parts  are  frequently  blended  with  the 
stamens  :  in  the  coherent  perianth  the  tube  is  sometimes  straight,  as 
in  Narcissus ;  sometimes  curved,  as  in  Aristolochia.  The  mouth  is 
mostly  naked ;  sometimes,  but  seldom,  as  is  the  case  in  Narcissus, 
furnished  with  appendages  which  form  a  corona,  which  however  are 
rare  in  the  perianth,  and  in  free  foliar  organs  only  (?)  occur  on  the  lip : 
the  inner  circle  often  has  a  beard. 

The  structure  of  Perianthial  Leaves,  is  on  the  whole,  that  of  very 
simple  leaves,  which  exhibit  no  specal  peculiarities,  particularly  if 
they  are  green.  The  ramifications  of  the  vascular  bundles  are  there- 
fore simple ;  the  separation  into  an  upper  and  under  parenchyma  layer 
is  seldom  exhibited  ;  but  the  epidermis  usually.  In  the  coloured  and 
delicate  parts  the  cells  of  the  parenchyma  contain  colouring  matter. 
In  general  the  parenchyma  is  very  loose  and  almost  spongy,  with 
homogeneous  transparent  fluid  contents,  and  large  intercellular  cavi- 
ties filled  with  air ;  hence  the  white  colour.  The  epidermis  is  less 
developed  in  coloured  leaves,  and  more  resembles  the  structure  of 
epithelium ;  stomates  are  sometimes  present,  especially  upon  the 
under  surface,  but  the  epidermal  cells  of  the  upper  surface  are  often 
raised  in  shorter  or  longer  papillae,  which  give  the  upper  surface  a 
peculiar  velvet-like  appearance.  It  is  very  frequent  here  to  find  the 
secreted  layer  of  the  epidermis  (cuticle)  regularly  and  delicately 
striated  (aciculatus),  which  certainly  contributes  to  heighten  the 
brilliancy  of  the  colour,  and  perhaps,  by  its  effect  upon  the  rays  of 
light,  to  the  production  and  modification  of  the  peculiar  tints. 

Occasionally,  especially  at  the  base  of  hollow  parts,  no  epidermis  is 
produced  at  certain  points,  and  the  parenchyma  assumes  a  peculiar 
structure,  to  perform  the  function  of  secretion  of  a  juice  containing 
much  sugar;  as,  for  instance,  the  nectary  at  the  base  of  the  perianthial 
leaves  of  Frilillaria,  very  various  parts  on  the  labellum  of  the 
Orchidaceai,  &c.  In  rare  cases  the  texture  is  hard  and  almost  woody 
from  the  interspersion  of  many  thickened  porous  parenchymatous 
cells,  as  in  the  species  of  BanJcsia  and  Dryandra  (?).  In  paleaceous 
perianths  the  spiral  and  other  vessels  are  not  found  in  the  usually 
simple  vascular  bundles,  and  in  hair-like  perianths  even  the  vascular 
bundles  themselves  are  wanting. 

The  Calyx  only  exists  when  a  corolla  occurs  with  it ;  it  therefore 
can  never  be  confounded  with  it.  It  is  always  the  external  of  two 
dissimilar  sets  of  envelopes.  Its  series  of  forms  very  much  resembles 
those  of  the  perianth ;  perhaps  it  is  not  so  frequently  delicate  in 
structure  and  colour,  as  in  the  Scitaminaceo?,  Musacece,  Butomacece, 
Ranunculus,  Tropaolum,  &c.  Usually  it  consists  of  one  circle  of 
sepals,  more  rarely  of  two  (as  in  the  Btrberidacece).  These  sepals  are 
always  very  simple,  oval,  or  lanceolate,  seldom  pinnatifid,  very 
frequently  broad  at  the  base  and  tapering  to  a  point,  or  very  small 
(dentes  calycis  obsoleti) ;  sometimes  they  appear  only  as  dry  scales, 
or  as  tufts  of  hair  (the  pappus  of  the  Compositm).  Appendages 
seldom  occur  upon  the  sepals,  but  they  are  frequently  of  hollow  or 
concave  form.  The  number  of  the  sepals  in  each  circle  is  in  Mono- 
cotyledons frequently  three,  more  rarely  four  or  two;  in  the 
Dicotyledons  it  is  most  frequently  five,  but  also  two,  three,  or  four, 
and  perhaps  sonaetimes  more.  Coherence  of  the  sepals  with  one 
another  may  occur  in  every  way,  but  never  with  the  corolla  and 
stamens,  nor  with  the  germens ;  that  which  is  so  called  being  quite 
another  condition.  Both  in  free  and  in  coherent  sepals,  regularity 
and  symmetry  are  met  with ;  the  latter  often  exhibit  the  bilabiate 
structures. 

That  which  has  been  said  of  the  structure  of  the  perianth  applies 
also  to  the  calyx,  only  that  here  green  foliaceous  sepals  are  the 
more  frequent. 

The  Corolla,  which  only  exists  as  the  inner  set  of  floral  envelopes 
accompanying  a  calyx,  may  be  compared  to  a  very  delicate  and 
coloured  perianth.  No  true  corolla  occurs  perfectly  green  and 
resembling  the  leaves ;  its  series  of  forms  is  greater  than  that  of 
any  other  of  the  floral  envelopes.  In  the  Monocotyledons  it  presents 
in  general  only  simple,  round,  oval,  or  lanceolate  leaves,  very  seldom 
having  claws.    In  the  Dicotyledons  the  forms  are  infinite,  as  are 
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also  the  variety  and  splendour  of  the  colour.  The  following  are  the 
main  points  in  the  structure  of  this  organ : — 

The  individual  petal  exhibits,  on  a  reduced  scale  and  in  a  delicate 
condition,  almost  every  variety  of  form  of  the  leaf,  with  the 
exception  of  the  truly  compound.  Concave  forms  are  here  frequent, 
such  as  the  hood-shaped,  pitcher-shaped,  or  spurred  petals,  &c. ; 
these  latter  very  often  on  individual  petals  of  an  otherwise  regular 
corolla  as  in  Fumaria.  Fringed  and  feathered  forms,  as  well  as 
variously  lobed  petals,  are  also  by  no  means  rare.  The  limb  and 
the  claw  are  often  clearly  to  be  distinguished.  Parts  analogous 
to  the  ligule,  and  every  imaginable  form  of  appendage,  with  the 
exception  only  of  the  stipules,  occur  frequently,  and  characterise 
genera  and  families. 

On  this  account  it  is  indispensable  to  distinguish  the  simple 
appendages  of  the  petals  from  the  independent  foliar  organs.  To 
the  former  belong  the  scales  (fornices)  of  the  Boraginacece,  the 
scales  of  the  corona  of  the  Silenacece,  the  formations  generally 
described  as  corona?  in  the  Stapeliacea;  and  some  other  Asclepiadaceo?, 
the  nectaria  of  Ranunculus,  Parnassia,  &c. 

The  corolla  consists  of  one  circle,  rarely  of  two  (three  series  in 
Berberis),  or  more  (four  series  in  Nymphcea).  In  Monocotyledons  the 
number  of  members  is  equal  to  those  of  the  calyx  ;  in  Dicotyledons 
the  number  of  five  in  a  circle  predominates,  though  it  is  some- 
times composed  of  two,  of  four,  or  of  a  greater  number  in  Dryas. 
The  number  of  members  is  equal  to  that  of  the  calyx,  or  greater ; 
very  rarely  indeed  it  is  smaller;  this  last  case  occurs  with  Hibiscus. 
Suppression  is  not  infrequent,  and  sometimes  involves  all  the  foliar 
organs  of  a  corolla  at  once,  as  in  the  summer  flowers  of  many 
species  of  Viola,  in  Lepidium  rudevale,  and  in  some  species  of  Acer. 
The  coherence  of  organs  in  every  way  is  still  more  frequent ;  never 
indeed  with  the  calyx  or  the  germens,  but  frequently  with  the 
stamens. 

The  corolla,  whether  with  free  or  with  coherent  petals,  may  be 
regular  or  only  symmetrical.  In  the  latter  the  bilabiate  formation 
is  the  most  frequent,  especially  in  five-membered  circles,  in  such  a 
way  that,  according  as  the  odd  petal  is  on  the  upper  or  the  under 
side  of  the  flower,  the  upper  lip  consists  of  three  or  of  two  petals. 
In  the  latter  case  these  two  are  very  often  little  or  not  at  all 
coherent,  as  in  Teucrium,  the  so-called  radiated  flowers  of  the 
Composite  (floribus  ligulatis  vel  radiatis).  Peculiar  forms  of  sym- 
metrical flowers  are,  for  instance — the  personate  flowers  (corolla 
personata),  in  which  the  upper  petals  of  a  coherent  corolla  are  so 
curved  inward  that  they  close  the  entrance  of  the  tube  (as  in 
Antirrhinum),  the  incurved  portion  is  termed  the  palate  (palatum) ; 
the  true  bilabiate  or  mouth-like  corolla  (corolla  ringens),  in  the 
Labiata;,  in  which  the  two  petals  forming  the  upper  lip  often  present 
a  concave  form  overhanging  the  lower  lip,  termed  galea;  the  so-called 
papilionaceous  flowers  of  the  Leguminosa;,  in  which  the  uppermost 
leaf,  which  is  broad  and  large,  surpassing  the  others,  is  termed  the 
standard  (vexillum),  whilst  the  lateral  petals,  as  wings  (alse),  are 
usually  dissimilarly  developed,  and  the  two  undermost,  very  frequently 
coherent,  also  developed  unequally  at  the  two  sides,  approach  each, 
other  in  a  concave  form,  so  as  to  form  the  keel  (carina).  Sometimes 
all  the  petals  of  the  papilionaceous  flowers  become  coherent  at  the 
lower  part,  and  form  a  tube,  as  in  Trifolium  ;  or  individual  petals 
are  abortive,  &c.  The  most  irregular  of  all  the  forms  have  hitherto 
received  no  names ;  such  as  appear  for  instance  in  the  Polygalaccce, 
the  Balsaminacem,  Tropceolacece,  &c. 

All  that  was  said  respecting  the  structure  of  the  perianth  holds 
also  for  the  structure  of  the  corolla,  remembering  only  that  this  is 
more  delicate.  The  contents  of  the  cells  vary  much  in  colouring 
matter,  and  their  distribution  in  groups  is  sometimes  very  remark- 
able. Very  dense  texture,  in  consequence  of  the  presence  of  much- 
thickened  porous  cells,  as  in  the  Amarantacece,  is  infrequent.  The 
structure  of  the  epidermis,  and  its  development  into  papilla;,  hairs, 
&c.  is  very  manifold.  Development  into  surfaces  secreting  nectar, 
both  at  the  bottom  of  concave  forms  and  upon  the  appendages,  is* 
especially  common.  The  petals  also  occasionally  secrete  a  viscous 
substance,  in  consequence  of  which  they  adhere  together,  as  happens 
at  the  points  of  the  inner  petals  of  the  Fumariacea. 

The  Epicalyx  is  seen  where  three  separate  series  of  foliar  organs 
are  distinguishable  in  the  floral  envelopes,  and  it  is  the  outermost  of 
these.  There  are  not  many  plants  which  exhibit  an  epicalyx.  In 
form  and  structure  it  much  resembles  the  calyx.  It  occurs  with 
free  leaves  (as  in  Passiflora),  and  coherent  leaves  (as  in  Lavatera).  Its 
leaves  are  seldom  delicate,  such  as  are  seen  in  the  corolla,  but  are 
often  dry  and  membranous  (as  in  Scabiosa),  but  generally  green  and 
leafy  (as  in  the  Malvaceae). 

For  an  account  of  the  other  organs  of  the  flower,  see  Stamen  ; 
Fruit  ;  Pistil  ;  Seed.  For  the  functions  of  the  flower,  see  Repro- 
duction in  Plants. 

(Schleiden,  Principles  of  Scientific  Botany.) 

FLOWERING-FERN.  [Osmunda.] 

FLOWERING-RUSH.  [Butomaceai.] 

FLUCERINE,  the  name  given  to  the  native  Deutofluate  of  Cerium, 
which  occurs  at  Finbo  and  Broddbo,  near  Fahlun,  in  Sweden.  It 
occurs  both  massive  and  crystallised.  The  crystals  are  either  six- 
sided  plates  or  prisms;  they  have  a  yellow  or  reddish  colour; 


fracture  uneven  ;  dull ;  translucent,  in  very  thin  fragments  :  when 
heated  by  the  blow-pipe  on  charcoal  it  becomes  slightly  brown,  but 
does  not  fuse;  in  the  reducing  flame  it  becomes  colourless,  and  in 
the  oxidating  flame,  with  borax  and  a  phosphate,  it  yields  an  orange- 
coloured  globule  :  when  heated  in  a  tube  with  an  acid,  the  glass  is 
corroded. 

FLUELLITE,  a  compound  of  Fluoric  Acid  and  Alumina,  which 
occurs  at  Stenna-Gwyn,  in  Cornwall,  in  octahedral  crystals,  the 
primary  form  being  a  rhombic  prism  :  the  crystals  are  colourless  and 
transparent,  with  a  vitreous  lustre.    It  is  extremely  rare. 

FLUKE.  [Pleuronectid.s:.] 

FLUKE-WORM.  [Entozoa.] 

FLUOR.  [Fluor-Spar.] 

FLUOR-SPAR,  Fluor,  Fluate  of  Lime,  Derbyshire  Spar,  is  a  well- 
known  mineral,  which  occurs  in  many  parts  of  the  earth,  but 
especially  and  in  great  plenty  in  Cornwall,  Derbyshire,  and  Durham. 
It  occurs  both  crystallised  and  massive.  The  primary  form  of  the 
crystal  is  a  cube,  the  cleavage  is  parallel  to  the  planes  of  the  regular 
octahedron,  distinct,  but  seldom  with  perfect  surfaces :  it  assumes  a 
vast  number  of  secondary  forms,  as  the  octahedron,  rhombic 
dodecahedron.  The  late  W.  Phillips  mentions  his  possessing  at  least 
70  beautiful  varieties  of  form,  and  he  has  figured  a  fragment  of  a 
crystal  from  Devonshire  which,  if  it  were  perfect,  would  exhibit 
322  planes.  It  occurs  colourless,  and  of  almost  every  colour,  as 
gray,  purple,  black,  brown,  red,  yellow,  green,  and  blue  :  in  Derby- 
shire the  last  is  the  prevailing  tint,  and  the  massive  Fluor  of  that 
county  is  termed  by  the  miners  '  Blue  John.'  It  is  frequently 
transparent,  but  more  commonly  only  translucent ;  its  lustre  is 
vitreous.  Specific  gravity  3"1 4.  Hardness  4-0.  Streak  white,  or  slightly 
coloured.  Fracture  conchoidal.  When  powdered  and  thrown  on  a  hot 
coal,  Fluor-Spar  exhibits  a  phosphorescent  light,  which  is  blue,  green, 
purple,  or  yellow ;  when  thrown  in  mass  into  the  fire,  it  decrepitates. 
The  massive  varieties  are  nodular  or  amorphous  :  the  structure  of 
the  former  is  large  fibrous,  or  columnar,  with  divergent  fibres  :  the 
structure  of  the  amorphous  variety  is  crystalline,  granular,  earthy, 
compact,  and  occasionally  straight  or  curved  laminar.  The  crystallised 
varieties  are  more  common  in  Cornwall  and  the  west  of  England ; 
the  massive  varieties  in  Derbyshire  and  the  north  of  England.  It 
occurs  in  many  places  on  the  Continent  also.  In  the  United  States 
of  America  a  variety  called  Chlorophane  is  found  at  Huntington, 
Connecticut. 

Fluoride  of  Calcium  is  found  in  the  teeth,  in  bones,  and  in  the 
ashes  of  plants.  It  is  used  for  obtaining  Fluoric  Acid,  which  is 
employed  in  etching.    [Fluoric  Acid,  in  Arts  and  Sc.  Div.] 

Fluor-Spar  is,  strictly  speaking,  to  be  considered  as  a  Fluoride  of 
Calcium,  composed  of — 

One  Equivalent  of  Fluorine  .  .  .  .18 
One  Equivalent  of  Calcium         ...  20 

Equivalent       .       .  .38 

The  blue  and  variegated  Fluor-Spar  of  Derbyshire  is  turned  into 
various  ornamental  forms,  candlesticks,  &c. ;  that  of  Cornwall  is 
used  as  a  flux  in  the  reduction  of  copper-ore. 

FLUSTRA.  [Cellarijea.] 

FLY,  a  name  applied  almost  indiscriminately  to  all  insects 
possessing  wings ;  by  many  however  restricted  to  the  various  species 
of  Dipterous  Insects,  an  account  of  which  is  given  under  the  head 
Diptera. 

FLY-TRAP,  VENUS'S.  [Dion^ea.] 

FLYING  consists  in  the  power  which  many  animals  possess  cf 
raising  themselves  in  the  air,  and  in  moving  through  it  in  various 
directions,  supported  by  the  atmosphere  alone. 

In  the  article  Swimming  it  is  shown  that  man  and  many  of  the 
lower  animals  are  very  nearly  equal  in  weight  to  an  equal  bulk  of 
river  water ;  consequently  a  man's  weight  is  very  nearly  or  quite 
supported  when  he  is  immersed  in  water.  But  the  case  is  widely 
different  when  he  is  in  the  air,  as  the  density  of  this  is  to  that  of 
water  very  nearly  as  l-§  to  1000 ;  hence  it  follows  that  a  man  should 
If 

be  Yqqq  'esa  m  weight  than  he  is  at  present,  in  order  that  he  might 

be  supported  in  the  air  with  as  little  effort  as  he  is  in  water.  The 
physical  constitution  of  the  air  is  also  very  different  from  that  of 
water,  and  presents  other  obstacles  to  the  efforts  of  a  man  to  raise 
himself  in  that  medium. 

The  air  is  compressible,  and  consequently  much  heavier  near  the 
surface  of  the  earth  than  it  is  in  the  elevated  regions  of  the  atmo- 
sphere ;  and  it  appears  from  numerous  experiments  that  as  the  height 
increases  in  an  arithmetical,  the  density  decreases  in  a  geometrical 
progression.  Thus,  supposing  an  animal  to  ascend  in  the  air  3|,  7, 
1 4  miles,  the  density  at  the  surface,  being  unity,  would  decrease  in 
the  ratio  of  the  numbers  4,  {,  J> ;  so  that  if  the  animal  were  as  light 
as  the  air  itself  at  the  surface  of  the  earth  it  would  continually 
increase  in  weight  with  respect  to  it  as  it  ascended,  and  could  not  be 
supported  unless  a  force  equal  to  the  difference  between  the  weight 
of  the  animal  and  its  own  bulk  of  air  were  properly  applied  for  that 
purpose. 

It  appears  from  an  elaborate  investigation  of  M.  Chabrier  that  the 
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quantity  of  force  expended,  if  the  weight  of  the  body  be  called  W, 
is  proportioned  to  */  W3  directly,  and  inversely  as  the  square  root 
of  the  density  of  the  air. 

There  are  various  methods  of  ascertaining  that  the  air  diminishes 
in  weight  as  we  ascend  in  it.  We  know  that  the  barometer  falls  when 
taken  to  the  top  of  an  elevated  hill ;  and  it  is  owing  to  this  circum- 
stance that  the  barometer  is  used  to  measure  the  heights  of  mountains. 
The  difference  between  the  specific  gravity  of  air  and  that  of  most 
animals  is  so  great  that  there  are  but  a  few  species  amongst  the  whole 
range  of  the  Mammalia  that  are  capable  of  flying,  and  these  possess 
very  modified  organs  for  that  office. 

Attempts  have  been  made  to  construct  mechanism  that  would 
enable  man  to  propel  himself  in  the  air,  and  fly  by  means  of  his 
muscular  movements.  This  however  is  not  likely  ever  to  be  effected, 
in  consequence  of  the  great  weight  of  his  body  with  respect  to  that 
of  the  air  which  it  displaces.  We  know  that  when  adventurous 
persons  have  descended  from  the  car  of  a  balloon  by  means  of  a 
parachute  the  surface  of  the  latter  which  is  presented  to  the  wind 
must  be  very  great  to  prevent  too  rapid  a  descent.  The  unfortunate 
termination  of  the  life  of  Mr.  Cocking  arose  from  his  not  having 
estimated  more  accurately  the  quantity  of  surface,  and  consequently 
the  strength  of  material  that  was  necessary  to  prevent  his  falling 
with  too  great  velocity.  Indeed  we  may  dismiss  the  subject  of  a 
man  attempting  to  fly  by  the  application  of  his  muscular  force  to  any 
machinery  at  present  known  ;  but  seeing  how  extremely  difficult  it  is 
for  any  heavy  body  to  be  supported  in  the  air,  much  more  to  fly,  it 
must  be  a  matter  of  curiosity  at  least  to  inquire  into  the  means 
employed  by  animals  which  are  naturally  endowed  with  the  power  of 
flight. 

Amongst  the  higher  orders  of  Mammalia  we  find  the  Bats 
possessing  the  greatest  power  of  flight.  The  figure  of  the  Bat 
resembles  in  some  degree  that  of  a  bird.  In  order  to  render  it  fit  for 
aerial  progression  the  body  is  small,  and  the  bones  of  the  skeleton  are 
extremely  light.  The  arms  are  long,  and  peculiarly  constructed  :  the 
fore  arm  has  its  motion  restricted  to  flexion  and  extension,  and  cannot 
rotate  upon  its  long  axis  like  that  of  a  man.  This  gives  the  arm  a 
much  greater  degree  of  firmness  during  flight.  The  hand  moves  out- 
wards and  inwards  horizontally,  in  the  same  manner  as  that  of  birds, 
and  cannot  move  upwards  and  downwards  on  the  fore  arm,  which 
would  weaken  the  force  of  the  wing  in  flight. 


fig.  1.— Kal 
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The  wing  of  the  bat  instead  of  being  clothed,  and  having  its  surface 
increased  with  feathers,  is  composed  of  a  membranous  expansion, 
passing  from  the  neck  to  the  tail.  In  order  to  increase  the  surface  of 
the  wing  the  bones  of  the  fingers  are  very  long ;  the  thumb  is  not 
inclosed  in  the  membrane,  but  lies  in  front  of  the  wing,  and  termi- 
nates by  a  strong  hook  for  prehension.  In  the  Bat  the  area  of  the 
wings  with  respect  to  the  weight  of  the  body  is  very  considerable. 
Indeed  the  surface  exceeds  that  of  many  birds.  The  muscles  which 
move  the  wings  are  extremely  powerful,  and  these  animals  are  enabled 
to  keep  on  the  wing  during  a  period  of  many  hours.  They  appear 
also  to  be  endowed  with  an  extraordinary  and  peculiar  sensibility, 
and  can  fly  through  an  intricate  labyrinth  even  when  deprived  of 
sight.  The  velocity  of  some  species  of  the  Bat  tribe  is  very  great. 
They  chase  and  capture  the  insects  on  which  they  prey  whilst  on  the 
wing. 

There  are  some  other  species  of  Mammalia  said  to  be  capable  of 
flying,  such  as  the  Galeopithecus,  or  Flying  Cat,  and  the  Pteromys 
A  Ipintis,  or  Flying  Squirrel,  but  the  notion  is  entirely  without  founda- 
tion. They  are  certainly  provided  on  each  side  with  an  expanded 
membrane,  as  seen  in  fig.  2,  but  these  membranes  have  by  no  means 
the  surface  requisite  to  enable  them  to  fly  ;  neither  are  they  capable 
of  moving  like  the  wings  of  birds.  They  may  be  useful  as  parachutes, 
to  break  their  velocity  of  descent  in  falling  or  leaping  from  trees, 
but  could  never  raise  the  body  again  from  the  ground  into  the  air. 


Fife'.  1. —  Flying  Squirrel  (rierotnys  Alpiinis). 

Most  Birds  are  capable  of  flight,  but  their  facility  of  flying  varies 
in  different  orders;  and  some,  as  the  ostrich  and  cassowary,  are 
devoid  of  the  power  of  flight  altogether ;  but  this  defect  is  compen- 
sated by  their  great  speed  in  running.  [Locomotion.] 

In  the  Ostrich  and  Cassowary  the  wings  are  very  small  and  the  body 
extremely  heavy,  both  which  circumstances  are  unfavourable  to  flight; 
but  in  birds  which  are  endowed  with  great  velocity  the  converse  of 
this  is  found,  the  body  being  very  light  and  the  surface  of  the  wings 


In  order  to  adapt  birds  for  flight  the  most  refined  mechanism  has 
been  bestowed  upon  them.  The  skeleton  is  extremely  light,  and  the 
bones  hollow  and  filled  with  air :  the  body  is  traversed  by  air- 
cavities.  The  figure  of  a  bird  is  such  as  to  present  a  very  small 
amount  of  surface  to  the  wind  in  the  direction  of  its  motion,  so  that 
during  its  flight  the  animal  is  retarded  as  little  as  possible  by  the 
resistance  of  the  air.  In  birds  of  passage,  such  as  woodcocks,  &c, 
which  are  known  to  cross  the  sea  500  miles  at  one  flight,  Sir  George 
Cayley  found  the  length  of  the  wing  to  be  three  and  a  half  times 
that  of  its  greatest  transverse  section.  The  feathers  keep  the  body 
warm  and  tend  to  increase  its  surface  without  adding  materially  to 
its  weight.  The  muscles  which  move  the  wings  are  very  large  and 
endowed  with  great  power.  In  some  birds  they  are  capable  of  con- 
tinued action  during  many  successive  days.  The  figure  of  the  wing 
is  nearly  triangular,  and  the  surface  decreases  as  the  distance  increases 
from  the  shoulder  joint,  which  is  the  axis  on  which  the  wing  moves. 

iFig.  3.)  This  figure  of  the  wings  ia  of  great  importance  for  rapid 
light,  as  it  enables  the  muscles  to  move  them  with  greater  velocity 
than  they  could  do  if  the  surface  increased  with  the  distance  from 
the  body  of  the  bird.  The  wing  is  also  concave  below  and  convex 
above,  so  that  the  down  stroke  is  much  more  effectual  than  the  up 
stroke.  The  bones  of  the  fore  arm  and  fingers  which  support  the 
wing  are  jointed,  so  that  the  wing  unfolds  itself  outwards  horizontally 
after  it  has  been  raised  in  the  air,  as  in  the  Bats  ;  and  by  these  means 
the  wing  is  prevented  from  yielding,  both  in  the  up  and  down  stroke, 
to  the  resistance  of  the  wind.  The  tail  of  the  bird  performs  the 
office  of  a  rudder,  and  tends  by  its  elevation  or  depression  to  elevate 
or  depress  the  head.  The  elevation  of  the  tail  raises  the  head,  and 
vice  versa. 

The  mechanical  effects  of  the  tail  have  been  demonstrated  by 
Borelli,  and  also  by  Mr.  Bishop  in  the  '  Cyclopaedia  of  Anatomy 
and  Physiology,'  article  '  Motion.'  The  tail  is  also  turned  obliquely 
to  alter  the  course  of  the  bird,  but  the  effects  of  this  organ  are  not 
very  powerful  in  directing  its  path  to  the  right  or  left. 

The  number  of  flappings  which  any  bird  must  make  in  order  tc 
fly  depends  on  the  weight  of  the  bird,  the  surface  of  the  wings,  and 
the  specific  gravity  of  the  atmosphere,  the  earth's  gravity  being 
supposed  constant  at  all  heights  to  which  any  bird  ascends.  In  most 
of  the  smaller  orders  the  wings  move  with  very  great  rapidity 
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indeed  far  too  great  to  enable  us  to  count  them  by  the  eye.  The 
wings  of  the  diminutive  and  beautiful  Humming-Bird  oscillate  with 
Buffiuient  rapidity  to  emit  a  humming  sound ;  hence  its  name.  If 
we  can  be  satisfied  that  it  is  the  number  of  flappings  of  the  wings 
which  determines  the  pitch  of  the  sound  produced,  we  have  a  ready 
method  of  ascertaining  the  number  made  in  a  given  time,  because 
we  can  easily  find  in  any  work  on  acoustics  how  many  oscillations  are 
necessary  to  produce  the  required  tone.        -  • 


Fig.  3. — The  Great  Ibijau. 


The  velocity  with  which  any  bird  moves  depends  on  the  number  of 
flappings  made  by  the  wing  in  a  unit  of  time,  each  flapping  being 
supposed  to  constitute  one  elevation  and  one  depression  of  the  wing. 
It  is  estimated  by  M.  Chabrier  that  the  swallow  expends  as  much 
force  merely  to  sustain  itself  in  the  air  as  would  be  sufficient  to  raise 
its  own  weight  27'5  feet  per  second,  and  that  its  number  of  flappings 
is  about  15  per  second.  This  estimate  of  the  number  of  flappings  is 
however  obviously  greater  than  the  bird  employs ;  and  notwith- 
standing all  the  care  and  attention  which  M.  Chabrier  has  bestowed 
on  the  subject  it  is  found  that  birds  fly  with  much  less  expenditure 
of  muscular  force  than  would  appear  to  be  necessary  by  mathematical 
analysis.* 


Fig.  4. — Humming-Bird. 

The  velocity  of  some  birds  is  very  considerable.  It  has  been  said 
that  the  Eider-Duck  can  fly  90  miles  in  ua  hour,  and  the  Hawk  150 

*  Sir  George  Cayley  has  estimated  that  a  force  equivalent  to  one-horse 
power  (raising  550  lbs.  one  foot  high  in  a  second),  if  applied  to  appropriate 
machinery,  -would  sustain  115  lbs.  in  the  air.  This  however  he  considers 
only  an  approximate  value,  but  perhap"  not  far  from  the  truth. 


miles  in  the  same  time  :  there  is  however  reason  to  suspect  the 
accuracy  of  these  accounts.  With  regard  to  the  Pigeon  the  case  is 
different.  It  is  well  known  that  these  birds  are  trained  to  transmit 
intelligence  on  special  occasions  in  which  great  speed  is  required  ;  and 
their  velocity  has  in  consequence  been  more  accurately  taken.  Some 
years  ago  two  trained  pigeons  were  started  from  Brighton  at  the 
same  time  :  one  arrived  in  London  in  70  minutes,  the  other  in  78 
minutes.  Now,  if  we  estimate  the  distance  traversed  by  the  birds  in 
question  at  49  miles,  it  follows,  by  the  rule  of  three,  that  the  bird 
which  accomplished  the  journey  in  70  minutes  travelled  at  the  rate 
of  42  miles  per  hour,  and  the  other  at  that  of  38  miles;  and  it  is 
probable  that  the  former  is  about  the  maximum  velocity  of  the 
Pigeon.  It  appears  that  in  general  pigeons  make  about  23  flappings 
of  the  wing  in  5  seconds.  The  Rook,  which  has  a  large  surface  of 
wings,  makes  from  about  10  to  15  effective  strokes  in  a  second. 

Some  birds,  the  Lark  for  instance,  ascend  vertically  in  a  right  line 
into  the  air  to  such  heights  as  to  become  quite  invisible,  during  which 
movement  they  pour  out  their  well-known  joyous  song,  so  pleasing  to 
the  ear  in  consequence  of  its  peculiar  melody  and  purity  of  tone. 
The  warbling  of  this  bird  is  distinctly  heard  even  when  the  little 
songster  itself  appears  in  the  zenith  (owing  to  its  great  altitude)  as  a 
mere  speck. 

"  Hark  !  hark  !  the  lark  at  Heaven's  gate  sings  ! " — Oymbeline. 

When  birds  poise  themselves  in  one  position  in  the  air,  their  wings 
oscillate  in  very  small  arcs  compared  with  the  arc  through  which  they 
sweep  when  in  rapid  motion. 

Many  of  the  Bmall,  and  indeed  some  of  the  larger  birds,  such  for 
example  as  the  Woodpecker,  move  from  one  place  to  another  by  a 
series  of  jerks,  produced  by  three  or  four  strokes  of  the  wings  made 
in  rapid  succession  ;  immediately  after  which  they  close  their  wings, 
whilst  the  body  is  forced  forwards  like  a  projectile,  in  the  path  of  a 
parabolic  curve.  Of  all  known  birds  the  Great  Condor  of  South 
America  appears  to  have  the  greatest  power  on  the  wing.  It  is  said 
to  be  capable  of  elevating  sheep  and  other  animals  into  the  air,  and 
of  carrying  them  to  the  mountains  to  feed  upon  them  at  leisure. 
The  greatest  weight  it  is  capable  of  supporting  in  the  air  is  not 
accurately  known,  but  it  is  doubtless  very  considerable. 

Fishes  being  adapted  by  their  structure  to  move  and  respire  in  the 
dense  fluid  of  seas  and  rivers,  are  not  constituted  for  flying.  There 
appear  to  be  only  two  species  of  fish  endowed  with  the  power  of 
suspending  themselves  above  the  surface  of  the  water ;  namely,  the 
Bactyloptcrus,  and  the  Exocctus.  or  Flying-Fish. 


Fig.  5.— Flying-Fish  {Exocetux}. 

In  the  Exocetu3  we  observe  that  the  pectoral  fins  assimilate  very 
nearly  in  figure,  situation,  and  dimensions  to  the  wings  of  birds  ; 
and  if,  with  the  velocity  and  inclination  of  the  latter,  they  possessed 
the  power  of  oscillation,  there  seems  to  be  no  reason  why  they  should 
not  keep  in  the  air  as  long  as  they  could  respire  in  that  medium. 
But  this  does  not  appear  to  be  the  case.  Their  motions  have  been 
observed  by  Mr.  Bennett,  who  states  that  he  never  saw  them  sustain 
themselves  in  the  air  for  a  longer  period  than  about  30  seconds,  and 
that  they  made  no  vibratory  movements  of  the  fins.  According  to 
Captain  Basil  Hall,  their  longest  flight  is  about  200  yards ;  and  they 
have  been  known  to  raise  themselves  as  high  as  20  feet  above  the 
surface  of  the  water.  From  these  statements  an  estimate  may  be 
made  of  the  amount  of  force  required  to  project  the  body  into  the 
air  to  such  an  amazing  height  and  distance.  At  least  it  must  be 
concluded  that  the  muscular  force  employed  is  very  great. 

Amongst  the  numerous  tribes  of  Insects,  there  are  vast  multitudes 
endowed  with  the  power  of  flight.  Now,  although  the  mechanical 
principles  on  which  this  power  depends  are  the  same  as  those  in 
birds,  yet  there  is  a  considerable  difference  in  the  mechanism 
employed  to  effect  their  aerial  progression. 

The  bodies  of  insects  are  traversed  by  air-tubes,  which  render 
them  light  and  buoyant.  The  jointed  structure  of  their  frame 
enables  the  animal  to  curve,  shorten,  or  elongate  the  body  on  itself. 
The  wings  present  various  forms  (fig.  6,  a,  6,  c,  d,  e,  /),  which  exert 
a  material  influence  on  the  velocity  and  mode  of  their  flight.  It  is 
well  known  that  some  insects  are  provided  with  one  pair  of  wings, 
and  others  with  two.  If  we  examine  the  surface  of  the  wings,  we 
perceive  cords,  which  are  composed  of  hollow  tubes  passing  acrosa 
the  disc;  these  are  called  neurte,  and  when  filled  with  fluid,  couiei' 
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on  the  wing  strength  and  resistance,  in  the  same  manner  as  the 
cordage  strengthens  the  sails  of  a  ship.  The  wings  are  elevated  and 
depressed  by  means  of  the  expansion  and  contraction  of  the  thorax, 
r.nd  are  connected  with  the  respiratory  movements  of  the  animal. 


Fig.  6. — Wings  of  Insects. 
a,  wing  of  Beetle  ;  b,  wing  of  Earwig  ;  c,  wing  of  Saw- Fly  ;  d,  wing  of 
Crane-Fly ;  e,  wing  of  Common  Fly  ;  /,  wing  of  Midge. 

The  Diptera  have  one  pair  of  wings,  which  are  elliptical  in  form, 
and  connected  with  the  mesothorax.  Amongst  the  Diptera,  we  are 
familiar  with  the  House-Fly,  and  the  Blue-Bottle  Fly.  The  former 
of  these,  it  is  well  known,  almost  swarm  in  our  houses,  wherever 
sugar  or  ripe  fruits  are  to  be  found.  If  an  attempt  be  made  to 
capture  them  by  the  hand,  it  is  necessary  that  the  movements  should 
be  made  with  the  greatest  rapidity  in  order  to  effect  the  object,  as 
they  are  very  watchful  and  agile. 

The  wings  of  the  Diptera  move  far  too  rapidly  to  render  it  possible 
to  count  the  number  of  strokes  effected  by  them  during  flight.  The 
House-Fly  moves  with  considerable  velocity ;  it  is  frequently  observed 
to  play  round  the  ears  of  horses,  when  travelling  at  the  rate  of  10 
or  12  miles  an  hour.  The  sound  by  which  the  flight  of  insects  is 
accompanied  does  not  arise,  as  is  generally  supposed,  from  the 
oscillations  of  the  wing :  if  such  were  the  case,  there  would  be  no 
difficulty  in  ascertaining  the  number  of  strokes. 

The  weight  of  the  large  Blue-Bottle  Fly  is  less  than  one  grain,  and 
it  has  an  area  of  wing  amounting  to  about  one-twelfth  of  a  square 
inch,  which  is  a  much  greater  surface  than  is  to  be  found  in  most 
other  insects. 


Fig.  7. — Humble-Bce.  Fig.  8.— Syrphus. 


The  Diptera  are  provided  with  two  poisers,  which  are  small  bodies 
occupying  the  situation  of  the  posterior  wings  of  four-winged  insects, 
and  exert  a  considerable  influence  on  their  flight.  It  is  said  that  if 
one  poiser  be  cut  off,  the  insect  flies  but  a  short  distance  with  great 
difficulty,  and  then  (one  side  being  rendered  lighter  than  the  other) 
loses  its  balance,  and  falls  to  the  ground.  If  both  poisers  be  removed, 
it  flies  very  unsteadily.  The  Crane-Fly  makes  use  of  its  long  legs 
to  direct  its  movements  in  flight ;  the  two  anterior  legs  being  directed 
forwards,  and  the  posterior  legs  backwards.  Mr.  Kirby  considers  the 
former  to  represent  the  prow,  and  the  latter  the  stern  of  a  ship. 

In  those  insects  which  are  provided  with  four  wings,  the  anterior 
pair  are  attached  to  the  mesothorax,  and  the  posterior  pair  to  the 
metathorax.  In  the  Coleoptera,  the  elytrum,  or  sheath  must  be 
elevated  before  the  wings  can  be  unfolded.  The  sheath  adds  weight 
to  the  insect,  without  contributing  to  aid  its  suspension  in  the  air ; 
indeed,  in  flying  against  the  wind,  the  progress  of  the  animal  is 
rather  retarded  than  accelerated  by  the  sheath ;  but  by  the  inclination 
of  Its  surface  the  head  is  elevated  so  as  to  render  the  axis  of  the  body 
nearly  vertical  during  flight. 

In  the  Stag-Beetle,  the  weight  of  the  body  is  very  great  compared 
with  the  area  of  the  wing,  being  about  40  grains  to  T25  square 
inch.  In  consequence  of  this  disproportion,  and  the  additional 
impediment  of  the  elytra,  the  Coleoptera  are  unable  to  fly  against  a 
strong  wind.  Some  entomologists  maintain  that  none  of  the 
Coleoptera  can  fly  against  the  wind,  but  Mr.  Kirby  confutes  this 
opinion,  and  mentions  a  species  (Melolontha  Hoplia)  which,  he  says, 
can  fly  in  all  directions. 

The  Dermaptera,  such  as  the  Earwigs,  expand  their  wings  like  a 
fan.  They  take  their  flight  generally  towards  the  evening.  The 
Gryllus  domesticus,  or  House-Cricket,  flies  with  an  undulatory  motion 
like  the  woodpecker. 

The  Diurnal  Lepidoptera,  or  Butterflies,  fly  with  a  peculiar  undu- 
latory movement  of  the  body,  and  have  an  enormous  surface  of 
wing  compared  with  their  weight.  In  the  down  stroke  the  two 
wings  on  each  side  lock  together,  producing  by  their  combined  action 
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a  greater  effect.  These  wirigs  spread  out  like  a  fan,  and  their  surface 
rather  increases  than  decreases  as  the  distance  from  the  axis  ot» 
which  the  wings  move  increases.  (Fig-  9).  It  is  this  form  of  wing  and 
extent  of  motion,  which  produce  the  undulating  flight  to  which 
allusion  has  already  been  mada. 


Fig.  9. — Butterflies  (Lepidoptera). 


Although  in  the  Diurnal  Lepidoptera  the  surface  of  the  wings  is  so 
great  with  respect  to  the  weight  of  the  body,  these  insects  do  not  fly 
with  proportionate  velocity ;  but  are,  nevertheless,  endowed  with 
sufficient  speed  to  outstrip  the  schoolboy,  when  engaged  in  the  chace 
of  these  beautiful  insects. 

The  Nocturnal  Lepidoptera,  the  Moths,  possess  considerable  power 
of  flight.  The  areas  of  their  wings,  instead  of  increasing  with  the 
distance  from  the  axis  of  motion,  decrease,  as  seen  in  fig.  10.  They 
more  nearly  resemble  the  triangular  figure  of  the  wings  of  birds. 
The  anterior  wing  is  much  larger  than  the  posterior,  but  they  act 
in  unison  with  each  other.  The  volume  of  the  trunk  of  the  Moths 
is  usually  much  greater  than  that  of  the  Diurnal  Lepidoptera,  and  they 
fly  with  greater  precision  and  velocity.  Some  species,  the  Silkworm- 
Moth  for  instance,  is  said  to  travel  upwards  of  100  miles  a  day. 


Fig.  10. — Moths  {Lepidoptera). 


The  Dragon-Fly  affords  a  good  example  of  the  locomotive  organs 
of  the  Neuroptera.  They  are  furnished  with  four  wings  of  a  pecu- 
liarly delicate  texture,  the  neura  resembling  net-work.  (Fig.  11.)  Unlika 
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the  Lepidoptera,  the  two  wings  on  either  side,  being  provided  with 
a  distinct  set  of  muscles,  act  independently  of  each  other,  and  are 
detached.  The  onterior  and  posterior  wing  are  nearly  equal  in  size, 
and  the  surface  of  the  four  wings,  compared  with  the  weight  of  the 
body,  is  greater  than  iu  Cojcoptera  and  Hymenoptera.  The  velocity 
of  the  Dragon-Fly  is  very  great,  and  necessary  on  account  of  its 
predaceous  habits.  They  chase  and  capture  the  insect  on  which 
they  feed  with  great  ease,  and  the  beauty  and  rapidity  of  their 
evolutions  in  the  chace  are  worthy  of  attentive  consideration. 
Leuwenhoek  observed  one  of  this  tribe  in  a  menagerie  200  feet  in 
length,  chased  by  a  swallow.  The  insect  flew  with  such  velocity, 
and  turned  to  the  right  and  left  in  all  directions  so  instantaneously, 
that  the  swallow,  with  all  its  powers  of  flight  and  tact  in  the  chace, 
was  unable  to  capture  it  the  insect  always  keeping  about  6  feet  in 
advance  of  the  bird.  The  wings  are  attached  to  the  upper  part  of 
the  body,  about  the  centre  of  gravity,  by  which  the  animal  is  kept 
steady  during  flight. 


Fig.  11. — Dragon  Fly. 

In  the  ITymenopfera  {fig.  12),  the  ratio  of  the  area  of  the  four  wings 
to  the  weight  of  the  body  is  less  than  in  the  Dragon-Fly  ;  and  they 
are  consequently  obliged  to  make  a  far  greater  number  of  strokes  in 
the  same  interval  of  time ;  because,  both  in  birds  and  insects,  when 
all  other  things  remain  the  same,  the  number  of  strokes  made  by 
the  wings  will  vary  as  the  square  root  of  the  weight  directly,  and  as 
the  area  of  the  wings  inversely. 

The  area  of  the  anterior  and  upper  wings  (fig.  7,  a)  is  much 
greater  than  that  of  the  posterior.  The  Humble-Bee  has  about 
1-1 2th  of  a  square  inch  of  surface  of  wing  to  each  grain  weight  of 
its  body. 


Fig.  12.— Bees  and  Snapdragon. 


Bees  are  celebrated,  not  only  for  the  geometric  instinct  which  they 
display  in  the  structure  of  their  hexagonal  cells  so  as  to  provide 
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themselves  with  the  greatest  amount  of  room  in  the  hive,  whilst 
occupying  the  least  possible  space,  but  they  are  also  known  to  fly 
between  two  distant  points  by  the  shortest  road — that  is,  by  the 
straight  line.  In  consequence  of  the  small  amount  of  the  surface 
of  wing  in  the  Hymcnoptera,  the  Humble-Bee,  Wasp,  and  Hornet, 
cannot  fly  with  much  speed  against  a  strong  wind;  and  iu  that 
direction  the  fleet  schoolboy  is  enabled  with  ease  to  outstrip  them. 
The  Iclineumonece  are  provided  with  a  larger  surface  of  wing,  as 
compared  to  the  weight  of  the  body,  than  the  Bees. 

The  mechanism  of  the  locomotive  organs  of  birds  and  insects 
provides  us  with  all  the  data  necessary  for  the  study  of  aerial 
progression.  It  affords  ample  proof  that  to  render  a  man  whose 
weight  is  150  lbs.,  capable  of  supporting  himself  in  the  air  by  means 
of  a  pair  of  artificial  wings,  with  the  same  facility  as  birds  and  insects, 
would  require  an  extent  of  surface  far  beyond  the  control  of  his 
muscular  force  ;  and  hence  we  conclude  that  the  art  of  flying  by 
means  of  muscular  exertion,  however  applied,  is  denied  to  man. 

FLYING-DRAGON,  or  FLYING-LIZARD.  [Draconina.] 

FLYING-FISH.    [Dactylopterus  ;  Exocetus.] 

FO'DIA,  a  genus  of  Mollusca  established  by  Bosc,  and  generally 
arranged  by  zoologists  at  the  end  of  the  simple  Ascidians,  and  next 
to  Bipapillaria  ;  It  is  not  better  known  than  the  last-named  genus. 


Fudia  rubescens. 


It  has  the  following  characters  : — Animal  oval,  mammillated,  divided 
throughout  its  length  by  a  vertical  partition,  which  contains  the 
stomach,  into  two  unequal  tube3,  opening  at  each  extremity  by  an 
orifice,  the  upper  one  being  a  little  sunk,  and  irregularly  dentated, 
and  the  lower  edged  by  a  circular  border  forming  a  kind  of  sucker 
(ventouse),  and  serving  to  fix  the  animal. 

Bosc  founded  the  genus  upon  a  mollusk  found  on  the  coasts  of 
North  America. 

FCENI'CULUM,  a  genus  of  Exogenous  Plants  belonging  to  the  natural 
order  Umbellifercv,  to  which  the  common  herb  called  Fennel  belongs. 
It  was  formerly  considered  a  species  of  Anethum,  but  since  the  re- 
modelling of  the  natural  order  Apiacece  by  Koch,  it  has  been  univers- 
ally looked  upon  as  a  distinct  genus.  Anethum  in  fact  belongs  to  the 
sub-division  Peuccdancce,  with  thin  flat  fruit,  while  Fceniculum  forms 
part  of  Scsclincce,  the  fruit  of  which  is  tapering  or  very  little  com- 
pressed, and  by  no  means  flat. 

F.  vulgarc,  is  a  biennial  plant  with  leaves  cut  into  hair-like 
segments,  yellow  flowers,  and  glaucous  stems.  The  fruit  is  ovate,  not 
quite  two  lines  long,  pale  bright-brown,  smooth,  the  ridges  sharp  wit  h 
but  little  space  between  each,  the  lateral  ones  rather  the  broadest, 
terminated  by  a  permanent  conical  disc.  Commou  on  chalky  cliffs  in 
the  southern  parts  of  England,  and  everywhere  cultivated  for  the 
sake  of  the  agreeable  aromatic  quality  of  its  leaves.  Oil  of  fennel  is 
obtained  from  the  fruit. 

F.  duke,  the  Finocchio  Dolce  of  the  Italians,  is  an  annual  sort  which 
is  cultivated  in  Italy  as  celery  with  us  ;  and  its  blanched  stems  are  said 
to  be  an  excellent  vegetable,  resembling  celery,  but  more  tender  and 
delicate,  with  a  slight  flavour  of  common  fennel.  The  summers  of 
England  are  not  warm  enough  to  render  it  possible  to  cultivate  this 
successfully. 

F.  piperitum  is  a  wild  Fennel,  occurring  on  dry  elevated  hills  in 
Sicily,  where  it  is  called  Finocchio  d'Asino.  It  is  known  from  Common 
Fennel  by  its  long  slender  stem,  short  rigid  leaves,  and  very  hot 
biting  fruit. 

F.  Panmorium  is  cultivated  in  various  parts  of  Bengal,  under  the 
name  of  Panmuhuree,  or  Mudhoorika  in  Sanscrit.  Its  fruit  has  n 
warmish  very  sweet  taste,  and  aromatic  smell,  and  is  much  used  by 
the  natives  with  their  betel  and  in  their  curries.  The  root  is  white, 
nearly  fusiform,  and  almost  simple ;  the  stem  is  erect,  branched  from 
the  base  to  the  top,  from  2  to  4  feet  high,  the  branches  erect,  round, 
and  smooth,  with  a  uniform  pale-glaucous  tinge  and  not  striated. 
The  umbels  are  terminal,  rather  concave,  but  not  regular ;  the  flowers 
small,  bright  deep-yellow,  the  petals  long,  ovate,  with  their  points 
rolled  in.  The  stamens  longer  than  the  petals.  _  The  fruit  is  used 
medicinally  in  India  as  a  warm  aromatic  and  carminative. 

F.  Capense  is  a  species  little  known,  with  a  thick  esculent  aromatic 
root,  found  in  the  interior  of  the  Cape  of  Good  Hope. 

F.  tingetana  is  a  native  of  Africa,  iu  the  province  of  Tangiers.  It  has 
a  taper  branched  stem  ;  the  leaves  are  supra-decompound  and  shining  ; 
the  segments  oblong  lanceolate,  cut  and  toothed ;  the  upper  petioles  large 
and  sheathing.  The  umbel  is  terminal  on  a  short  stalk  ;  the  lateral 
flowers  are  few,  the  male  on  longer  stalks.    Sprengel  considers  this  ths 


FOOD. 


862 


■Silpkion  of  the  ancients,  from  which  the  Laser  Cyrenaicum,  or  Asa 
didcis  was  procured,  but  Viviani  asserts  that  F.  tingetana  does  not 
grow  in  the  country  of  Cyrene,  but  only  occurs  more  to  the 
westward. 

FCETUS.    [Reproduction  in  Animals.] 

FOOD.  The  materials  taken  into  the  system  of  organised  beings, 
and  by  which  their  functions  are  maintained,  and  out  of  which  their 
bodies  are  formed,  are  called  Food.  Food  in  its  widest  sense  is  the 
raw  material  out  of  w  hich  plants  and  animals  are  manufactured.  We 
shall  confine  ourselves  here  to  the  consideration  of  the  food  of  animals, 
and  of  man  in  particular. 

The  great  cause  of  the  necessity  of  a  constant  supply  of  new  matter 
or  food  to  the  body  is  the  waste  of  the  materials  of  which  the  blood 
and  organs  are  composed,  during  the  performance  of  their  functions. 
The  result  of  this  waste  is  seen  in  the  form  of  the  various  excretions 
which  are  thrown  off  from  the  body  by  the  shin,  liver,  kidneys,  and 
bowels.  "We  shall  find,  then,  that  the  food,  the  blood,  and  the  excre- 
tions, represent  each  other,  that  they  contain  substances  of  the  same 
nature,  and  are  all  composed  of  the  same  ultimate  elements. 

If  we  take  a  portion  of  human  flesh  or  blood,  and  seek  for  its 
ultimate  elements,  we  shall  find  that,  on  accurate  analysis,  they  will 
yield  the  following  elements  : — 


Carbon. 

Hydrogen. 

Nitrogen. 

Oxygen. 

Sulphur. 

Phosphorus. 


Potassium. 

Sodium. 

Calcium. 

Magnesium. 

Iron. 

Manganese. 


Aluminum. 

Copper. 

Chlorine. 

Fluorine. 

Silicon. 


Few  or  none  of  these  elements  occur  in  the  human  body  in  their 
pure  form,  but  are  combined  variously  with  one  another,  forming 
compounds  having  very  different  physical  properties  and  chemical 
relations.  These  elements  may  be  divided,  for  physiological  purposes, 
into  two  classes  ;  the  first  four,  carbon,  hydrogen,  oxygen,  and  nitro- 
gen, being  called  Organic,  whilst  the  remainder  are  called  Inorganic 
elements.  The  first  are  called  organic  elements  because  they  are 
found  universally  present  in  plants  and  animals,  and  because  no  animal 
cell  and  no  vegetable  cell  can  grow  unless  the  whole  of  these  elements 
exist.  Hence,  as  they  lie  at  the  foundation  of  all  organic  existence, 
they  are  properly  designated  by  this  term. 

The  inorganic  elements,  though  very  generally  present  in  large 
classes  of  animals  and  plants,  are  not  universal.  Man  requires  phos- 
phorus and  calcium  in  the  form  of  phosphate  of  lime  for  his  bones  ; 
but  many  of  the  lower  animals  contain  no  phosphate  of  lime.  Sea- 
animals  and  plants  will  not  live  without  chlorine  and  sodium  in  the 
form  of  common  salt ;  but  fresh-water  plants,  and  plants  away  from 
the  sea-shore,  do  not  require  this  constituent.  The  term  inorganic, 
then,  is  applied  to  these  elements  to  express  their  different  relation 
to  plants  and  animals,  and  will  also  point  out  their  frequent  occur- 
rence in  the  mineral  world.  The  elements  of  man's  body  however 
are  all  derived  from  the  mineral  world,  and  are  identical  with  the 
same  bodies  in  inorganic  substances.  The  carbon  found  in  the  human 
body  is  identical  with  that  which  forms,  in  its  pure  state,  the  diamond 
— which  enters  into  the  composition  of  graphite  and  various  kinds  of 
coal,  and  is  found  in  limestone  and  chalk,  forming  a  part  of  the  car- 
Ionic  aeid  of  the  carbonate  of  lime,  of  which  these  rocks  are  composed. 
The  hydrogen  of  the  human  body  is  the  same  as  the  gas  which,  united 
with  oxygen,  forms  water,  and  when  combined  with  nitrogen  pro- 
duces ammonia.  The  oxygen  of  the  animal  is  identical  with  the  gas 
which,  with  nitrogen,  forms  a  fifth  part  of  the  atmosphere,  and  which, 
combined  with  the  metals,  forms  oxides,  of  which  the  greater  portion 
of  the  earth's  surface  is  composed.  The  nitrogen  of  the  organic  world 
is  identical  with  that  which  constitutes  so  large  a  portion  of  the 
atmosphere.  Nor  are  these  elements  alone  identical  in  and  out  of  the 
human  body  ;  but  we  find  that  they  possess  the  same  chemical  proper- 
ties, and  that  their  agency  in  the  human  body  depends  on  these 
properties.  Thus,  carbon  and  hydrogen  are  inflammable  bodies,  and 
have  a  great  affinity  for  oxygen,  with  which  they  unite,  forming  car- 
bonic acid  and  water,  giving  out  heat  during  the  process  of  union. 
This  very  process  goes  on  in  the  animal  body,  and  constitutes  one  of 
the  most  important  functions  of  the  body.  The  characteristic  features 
of  the  functions  and  properties  of  animal  and  vegetable  bodies  depend 
on  the  chemical  relations  of  the  four  organic  elements. 

These  elements  never  enter  the  system  in  their  pure  form.  Carbon, 
however  needed  in  the  animal  frame,  cannot  be  appropriated  pure; 
and  a  man  would  starve  with  the  Koh-i-noor  diamond  in  his  mouth, 
were  he  not  allowed  to  exchange  it  for  more  digestible  forms  of 
carbon.  The  gases  hydrogen,  oxygen,  and  nitrogen,  would,  any  one 
of  thern  in  their  pure  state,  destroy  human  life  ;  and  even  when  the 
two  last  are  mixed  with  the  atmosphere,  they  will  not  support  life  in 
that  form.  Again,  we  may  mix  them  in  various  ways,  and  not  be 
more  successful.  Carbon  combines  with  oxygen  to  form  carbonic  acid, 
and  hydrogen  combines  with  nitrogen  to  form  ammonia,  and  these 
two  compounds  unite  together  to  form  common  smelling-salts,  or 
carbonate  of  ammonia.  But  smelling-salts,  though  -they  contain  all 
the  organic  elements,  will  not  serve  for  human  food.  Nevertheless 
what  is  not  food  for  man  is  nutriment  for  plants.  Carbonic  acid  and 
ammonia  supply  plants  with  materials  of  growth.    It  is  from  these 


two  bodies  that  the  vegetable  kingdom  elaborates  all  the  secretions 
which  give  to  plants  elegance  of  form,  beauty  of  colour,  delieiousncss 
of  scent,  deadliness  as  poisons,  and  nutritiousness  as  food.  The  plant 
stands  between  the  mineral  and  animal  kingdoms,  preparing  the  former 
for  the  service  of  the  latter.  Without  plants  there  could  be  no  animals. 
In  the  whole  range  of  natural  history  we  are  presented  with  no 
instance  of  an  animal  existing  directly  on  mineral  matter.  It  is  true 
that  many  animals  are  carnivorous,  and  live  on  the  flesh  of  lower 
animals.  The  lion  and  the  tiger  prey  upon  the  deer  and  the  ante- 
lope ;  but  if  we  go  one  step  further  we  still  arrive  at  the  vegetable 
kingdom  as  the  source  of  animal  nutrition.  The  deer  and  the  ante- 
lope are  herbivorous  creatures,  and  the  flesh  of  their  body  is  formed 
directly  from  the  plants  they  eat.  So  with  the  animals  eaten  by 
man ;  they  are  all  grain  or  herb-eating  animals,  and  supply  to  man 
the  materials  they  have  obtained  from  the  vegetable  kingdom.  At 
the  same  time  the  best  standard  we  can  take  of  food  is  milk,  which 
is  derived  from  the  animal.  When  human  milk  is  examined,  it  gives 
the  following  results  in  every  1000  parts  : — 


Water 
Butter 
Sugar 
Casein 
Salts 


370 
52 
63 
10 
5 
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These  five  constituents  of  milk  may  be  regarded  as  typical  of  all 
kinds  of  food,  whether  obtained  from  the  animal  or  vegetable  kingdom. 
Hence,  we  may  class  alimentary  substances  according  as  they  are 
represented  by  one  or  other  of  these  constituents  of  milk. 

1.  Aqueous.  Water  is  required  not  only  as  the  medium  of  convey- 
ing the  other  substances  into  the  body,  but  it  forms  a  prominent 
constituent  of  the  body  itself.  Blood  contains  790  parts  of  water  to 
210  parts  of  solid  matter  in  every  1000.  Muscles  contain  770  parts  of 
water  to  230  parts  of  solid  ingredients.  The  brain  and  nerves  contain 
about  800  parts  of  water  in  1000.  If  food  does  not  contaiu  water 
naturally,  it  is  taken  into  the  system  in  the  form  of  tea,  coffee,  beer, 
and  also  in  its  pure  state.  The  quantity  of  water  taken  with  the  food 
should  be  about  in  the  proportion  of  four  to  one,  as  we  fiud  it  in  milk. 
We  cannot  however  judge  of  the  quantity  contained  in  solid  food  till 
we  know  its  composition.  Thus  many  substances  which  appear  solid 
contain  large  quantities  of  water.  In  potatoes,  for  instance,  there  are 
75  parts  of  water  in  every  100. 

2.  Oleaginous.  The  butter  of  the  milk  represents  oily  and  fatty 
matters  in  general,  which  seem  to  enter  into  the  composition  of  all 
healthy  food.  They  are  taken  by  the  inhabitants  of  tropical  coun- 
tries in  the  seed  of  the  cocoa-nut,  as  well  as  by  those  of  the  polar 
regions  from  the  fat  of  the  seal  and  many  kinds  of  fish.  They  arc 
obtained  from  both  the  animal  and  vegetable  kingdoms,  being  known 
by  the  name  of  suets,  fats,  and  lards,  from  the  former  source ;  and 
oils  and  butter  from  the  latter. 

3.  Saccharine.  The  sugar  of  the  milk  represents  several  substances 
obtained  from  plants  and  used  as  food.  Sugar  itself  varies  in  its 
composition  according  to  its  sources ;  hence  wo  have  cane-sugar, 
grape-sugar,  maple-sugar,  &c.  Sugar  has  also  a  composition  nearly 
approaching  that  of  starch,  and  this  substance  is  very  generally  found 
in  the  vegetable  diet  of  man  ;  pure  in  the  form  of  arrow-root,  tapioca, 
and  sago ;  combined  in  the  flour  of  wheat  and  other  cereal  grasses. 
Of  all  the  animal  products  used  as  food,  sugar  is  found  alone  in 
milk. 

4.  Proteinaccous.  The  casein  of  the  milk,  which,  when  separated, 
is  known  by  the  name  of  cheese,  has,  in  common  with  two  other 
vegetable  and  animal  substances,  called  fibriue  and  albumen,  a  prin- 
ciple for  their  basis  named  protein.  [Protein.]  These  substances 
form  the  chief  part  of  the  fabric  of  the  body,  and  in  their  capacity  of 
food  perform  a  very  different  function  in  the  body  to  the  butter  and 
sugar  before  mentioned. 

5.  Inorganic.  The  salts  of  milk  are  the  saline  substances  which, 
entering  into  the  composition  of  various  parts  of  the  human  body,  are 
necessary  to  its  integrity  and  health.  The  importance  of  the  presence 
of  these  substances  is  frequently  overlooked  in  food,  and  many  diseases 
of  the  human  frame  arise  from  their  absence.  They  are  conveyed 
into  the  system  in  both  animal  and  vegetable  food  ;  but  in  common 
salt  we  have  an  instance  of  a  substance  belonging  to  this  class  taken 
directly  from  the  mineral  kingdom  as  food  without  the  intervention 
of  an  organic  body. 

In  addition  to  these  forms  of  dietetic  substances  found  in  milk,  the 
food  of  the  adult  human  being  constantly  contains  certain  principles 
which  do  not  appear  to  be  represented  in  the  milk.  Thus,  the  sub- 
stances called  condiments,  as  the  various  spices,  contain  volatile  oils, 
which,  although  not  essential  to  the  diet  of  man,  seem  to  exert  a  very 
beneficial  influence  when  taken  into  the  system.  In  tea  and  coffee 
there  is  a  principle  called  theine,  which  seems  to  be  the  active  ingre- 
dient of  these  substances.  In  the  fruit  of  plants  also,  we  have  acids, 
as  the  citric,  tartaric,  malic,  and  oxalic  acids,  which  seem  to  act  very 
beneficially  in  certain  states  of  the  system.  As  these  substances  seem 
to  act  medicinally  rather  than  dietetically,  they  may  be  properly 
called,  as  a  class,  the  medicinal  constituents  of  food.  The  following 
classification  will  give  an  idea  of  the  kinds  of  food  : — ■ 
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Class  L  Alimentary  Substances. 

Group  A.  Aqueous,  containing  water  as  a  principal  ingredient.  Exam- 
ples :— Tea,  coffee,  beer,  wine. 

Group  B.  Carbonaceous,  containing  carbon  as  a  distinguishing 
ingredient. 

1.  Saccharine.    Examples  :— Sugar,  starch,  cellulose. 

2.  Oleaginous.    Examples  :— Oil,  butter,  fat. 

Group  C.  Nitrogenous,  containing  nitrogen  as  a  distinguishing  feature. 

1.  Vegetable.    Examples  :— Flour,  oatmeal,  maize. 

2.  Animal.    Examples  :— Butcher's  meat,  cheese. 

Group  D.  Inorganic. 

L  From  organic  sources.    Examples  : — Potash  in  fresh  vegetables, 

phosphate  of  lime  in  flour  and  flesh. 
2.  From  the  mineral  kingdom.    Example  :— Common  salt, 

Cla;s  II.  Medicinal  Substances. 
Group  A.  Acids.    Examples  :— Citric  acid  in  oranges,  tartaric  acid  in 

grapes,  oxalic  acid  in  rhubarb-leaves. 
Group  B.    Volatile  Oils.     Examples  :— Mustard,  pepper,  nutmeg, 

cloves. 

Group  C.  Alkaloids.  Examples  : — Theine  in  tea  and  coffee,  theobro- 
mine in  chocolate. 

Wo  shall  here  make  a  few  general  remarks  on  the  nature  of  the 
substances  in  the  groups  indicated,  referring  for  special  information 
on  the  plants  and  animals  yielding  food  to  the  various  articles  devoted 
to  these  subjects  throughout  the  '  English  Cyclopaedia.' 

Under  the  head  of  Waters,  Mineral,  will  be  found  an  account  of 
Water  and  the  substances  it  usually  holds  in  solution.  In  taking  it 
as  an  article  of  diet,  the  following  general  remarks  should  be  borne 
in  mind  : — 

First,  It  may  be  taken  in  too  large  quantities  to  be  carried  off  by 
the  other  emunctories,  and  then  it  remains  in  the  system  to  impoverish 
the  blood,  and  to  reduce  the  amount  of  solid  matter  that  is  necessary 
for  the  performance  of  the  functions  of  the  tissues  of  the  body.  This 
is  one  of  the  results  that  take  place  from  what  is  called  the  '  water 
cure.'  Unless  persons  have  sufficient  vigour  to  take  the  exercise  neces- 
sary to  throw  off  by  the  skin  the  water  that  is  taken  into  the  stomach, 
serious  ill  effects  must  necessarily  arise.  The  good  that  is  effected  by 
this  system  of  the  treatment  of  disease  must  be  attributed  more  to 
the  exercise  it  renders  necessary  than  to  the  unnatural  quantities  of 
water  taken  into  the  system. 

Secondly,  Water  may  not  be  taken  in  sufficient  quantities  to  carry 
on  the  healthy  functions  of  the  system.  If  the  food  is  taken  too  dry, 
it  is  only  imperfectly  digested,  and  many  important  constituents, 
such  as  the  salts,  are  not  taken  into  the  body  in  sufficient  quantity. 
A  deficient  quantity  of  water  in  the  blood  will  also  prevent  the 
healthy  process  of  nutrition,  and  wasting  and  degeneration  of  the  solid 
parts  of  the  body  will  occur.  It  would  be  difficult,  perhaps,  to  lay 
down  any  law  with  regard  to  the  quantity  of  water  individuals  should 
take,  and  perhaps  it  is  safer  to  rely  on  the  instincts  of  the  body, 
which  seem  to  point  out  how  much  we  ought  to  take  by  the  feeling  of 
satiety  that  comes  on  after  enough  has  been  taken.  We  may  however 
get  at  something  like  an  approximation  of  the  proportion  of  solids  and 
fluids  required  by  the  system  in  food,  by  examining  the  composition 
of  milk,  in  which  we  find  the  proportion  of  water  to  solid  parts  is  as 
870  to  130  in  1000  parts,  or  about  as  seven  to  one. 

Thirdly,  The  good  effects  of  water  may  be  destroyed  by  the  sub- 
stances with  which  it  is  taken.  Although  the  stomach  has  the  power 
of  separating  water  from  the  food  in  which  it  exists,  it  yet  often 
happens  that  the  fluid  articles  of  diet  are  injurious.  Water  itself 
may  contain  so  large  a  quantity  of  saline  matters,  or  of  organic 
matters  in  a  state  of  decomposition,  as  to  cause  serious  disease.  The 
taking  habitually  water  in  the  form  of  fermented  liquors,  as  beer  and 
wine,  as  also  the  admixture  of  distilled  spirits,  may  cause  irritation 
and  congestion  of  the  mucous  membranes,  and  derangement  of  the 
nervous  system. 

We  now  proceed  to  speak  of  the  Carbonaceous  Group.  This  class 
of  substances  is  sometimes  called  Respiratory  and  Combustible.  They 
are  called  respiratory  because  it  is  through  the  function  of  respiration 
that  they  become  useful  in  the  system.  They  are  called  combustible 
because  it  is  through  the  process  of  combustion  that  their  effects  upon 
the  system  are  developed.  This  class  of  foods  does  not,  in  fact,  con- 
tribute directly  to  the  nutrition  of  the  body,  but  they  are  consumed 
in  maintaining  the  animal  heat.  The  temperature  of  the  human  body 
is  always  a  fixed  one ;  and  if  we  place  a  thermometer  upon  the  tongue, 
or  under  the  arm,  or  in  any  other  unexposed  part  of  the  body,  we 
shall  find  that  it  stands  at  the  point  in  the  mdex  of  Fahrenheit's 
thermometer  marked  98°.  [Heat,  Animal.]  This  heat  the  human 
body  maintains  equally  at  the  poles  and  under  the  tropics.  No 
external  temperature  alters  it,  and  we  have  thus  conclusive  evidence 
that  it  is  produced  from  within.  The  cause  of  this  heat  is  the  com- 
bustion of  the  carbon  and  hydrogen  contained  in  the  Carbonaceous 
group  of  foods.  Starch,  sugar,  and  oil  are  conveyed  from  the  stomach 
into  the  blood,  and  whilst  in  the  blood  they  are  brought  in  contact 
with  oxygen  gas,  which  is  taken  in  during  respiration,  and  the  conse- 


quence of  this  contact  is  the  union  of  the  carbon  and  the  hydrogen 
with  the  oxygen,  the  formation  of  carbonic  acid  gas  and  water,  and 
the  giving  out  of  heat. 

The  human  body  is  preserved  at  the  same  temperature  by  the 
regulating  action  of  the  skin.  When  large  quantities  of  heat  are 
generated  in  the  body,  by  exercise  or  other  causes,  then  the  extra 
heat  is  carried  off  by  the  perspiration  from  the  skin ;  but  when  the 
body  is  exposed  to  a  low  temperature,  and  its  heat  is  lapidly  con- 
ducted away  by  surrounding  cold,  the  heat  is  maintained  by  increased 
supplies  of  food  belonging  to  the  carbonaceous  group.  The  animal 
heat  of  the  lower  animals  varies  according  to  the  circumstances  of  tho 
creature.  Those  performing  great  muscular  exertions,  and  living  in 
cold  climates,  have  a  higher  temperature  than  man ;  whilst  those 
which  are  not  active  in  their  habits,  and  live  in  hot  climates,  have  a 
temperature  lower  than  that  of  man. 

The  substances  belonging  to  this  group  which  enter  into  the  food 
of  man  are  cellulose,  starch,  sugar,  and  oil'. 

Cellulose  forming  the  external  membrane  of  the  cells  of  all  plants 
is  found  in  all  food  derived  from  the  vegetable  kingdom.  It  has  a 
composition  almost  identical  with  starch,  but  differs  in  being  insoluble 
and  indiffusible  in  water.  There  can  be  little  doubt  however  that  it 
is  taken  up  extensively  into  the  system  in  the  food  of  the  lower 
animals,  especially  of  the  Hcrbivora.  When  cells  are  very  thick  with 
cellulose  they  are  indigestible,  and  this  will  account  for  many  articles 
of  food  as  carrots,  turnips,  radishes,  uncooked  vegetables,  &c,  not 
being  readily  digested.  Cellulose  is  converted  into  starch  by  the 
addition  of  sulphuric  acid,  and  it  is  not  improbable  that  some  change 
of  this  sort  may  take  place  when  it  is  taken  into  the  stomach.  It  is 
however  seldom  taken  by  human  beings  alone,  although  recom- 
mended by  no  less  an  authority  than  Benjamin  Franklin,  who 
showed  by  example  that  saw-dust  puddings  might  be  used  as  an 
article  of  diet. 

Starch  enters  very  largely  into  the  diet  of  man,  and  of  the  lower 
animals.  It  is  distinguished  from  cellulose  by  its  ready  diffusibility 
in  water.  [Secretions,  Vegetable.]  On  this  account  it  appears  to 
be  much  more  readily  absorbed  from  the  stomach  or  converted  into 
the  forms  in  which  food  is  taken  up  into  the  system.  Its  property  of 
uniting  with  water  and  forming  with  it  at  a  high  temperature  a 
gelatinous  mass,  explains  the  change  which  takes  place  in  boiling  the 
flour  of  the  grains  in  which  it  is  contained. 

Starch  is  found  in  some  plants  in  greater  quantities  than  in  others  ; 
it  is  however  very  generally  found  in  perennial  roots  and  rootstocks, 
in  the  stems  and  in  the  seeds  of  plants.  There  are  few  or  no  vege- 
tables or  parts  of  plants  that  are  eaten  that  do  not  contain  starch.  It 
is  found  in  turnips,  carrots,  potatoes,  cabbages,  parsnips,  beans,  peas, 
wheat,  barley,  oats,  and  the  rest  of  the  Cerealia;  in  chestnuts,  walnuts, 
hazel-nuts,  and  all  other  seeds;  in  the  apple,  the  pear,  the  plum,  and 
cherry,  and  all  other  fruits.  In  many  of  these  things  however  it  is 
not  the  distinguishing  alimentary  ingredient,  but  it  is  often  separated, 
and  is  used  pure  as  an  article  of  diet.  The  substances  in  which  it 
occurs  pure  are  arrow-root,  sago,  and  tapioca. 

What  is  sold  under  the  name  of  arrow-root  in  the  shops,  is  a  form 
of  starch  procured  from  the  rootstocks  of  various  species  of  plants 
belonging  to  the  family  Marantaccw.  There  are  three  kinds  of  arrow- 
root known  in  the  shops,  the  West  Indian  and  the  East  Indian 
arrow-roots,  and  Tous  les  Mois.  [Maranta.] 

Although  there  is  much  difference  in  the  price  of  arrow-root,  its 
composition  is  always  the  same.  Even  the  substances  used  to 
adulterate  arrow-root,  as  potato  and  sago  starch,  are  of  the"  same 
composition ;  and  though  the  appearance  and  flavour  of  the  arrow- 
root may  be  impaired,  its  ultimate  dietetical  action  is  the  same. 

Although  arrow-root,  sago,  tapioca,  and  potato  starch,  are  all 
composed  of  the  same  constituent,  their  flavour  is  very  different ; 
hence  the  preference  given  to  arrow-root  as  an  article  of  diet.  This 
flavour  depends  on  some  peculiar  principle  which  is  produced  in  the 
plant  from  which  the  starch  is  obtained,  and  by  very  careful  preparing 
can  be  entirely  got  rid  of.  Arrow-root  is  used  for  making  cakes, 
puddings,  and  a  thick  gelatinous  fluid  in  great  request  in  the  sick  room. 
It  is  a  property  of  starch  to  combine  with  water  at  a  temperature  of 
180°,  and  form  a  gelatinous  compound.  This  property  of  starch 
renders  it  very  useful  in  cookery,  and  seems  to  increase  the  digesti- 
bility of  the  starch  itself. 

Arrow-root  is  frequently  regarded  as  nutritious ;  but  it  will  be 
seen  that  it  is  not  nutritious  in  the  proper  sense  of  that  word.  Those 
foods  can  alone  be  called  nutritious  that  contribute  to  the  building 
up  of  the  fabric  of  the  body  by  adding  those  materials  to  the  tissues 
which  are  being  constantly  removed  by  the  wear  of  the  body.  Now 
st  irch  does  not  perform  this  function,  and  is  entirely  consumed  in 
the  body  in  maintaining  its  animal  heat.  Arrow-root  however  and 
the  other  forms  of  starch,  are  frequently  mixed  with  nutritious 
matters,  such  as  milk  and  bread ;  and  in  this  way  the  food  into  which 
they  enter  becomes  nutritious. 

Another  form  of  starch  is  Sago.  It  is  starch  obtained  from  the 
inside  of  the  trunks  of  palms,  and  other  trees.  Many  plants  yield 
starch  in  their  stems,  which,  on  being  prepared,  is  called  sago  by 
Europeans.  The  sago  which  is  sold  in  the  shops  of  England  is  princi- 
pally imported  from  the  islands  of  the  Indian  Archipelago,  and  is  the 
produce  of  a  palm  called  the  true  Sago-Palm,  or  Sagus  Icevis,  There 
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is  however  another  palm  belonging  to  the  same  genus,  the  S.  Humphii 
(the  Prickly  Sago  Palm),  which  yields  the  sago  that  is  consumed  by 
uhe  natives  of  India. 

Sago  is  not  generally  so  carefully  prepared  as  arrow-root,  and  it  is 
a  much  cheaper  article  of  diet.  Its  ultimate  action  is  perfectly  the 
same  as  arrow-root.  It  is  now  often  employed  by  starch-makers  to 
procure  the  finer  kinds  of  starch  used  by  manufacturers.  When  thus 
prepared,  it  is  used  to  adulterate  arrow-root. 

Tapioca  is  another  form  of  starch.  It  is  brought  to  Europe  from 
South  America,  and  is  the  produce  of  a  plant  knowu  to  botanists  by 
the  name  of  Janipha  Manikot.  It  is  a  poisonous  plant,  and  the 
Indians  iu  the  countries  where  it  grows  extract  a  poison  from  it, 
which  they  use  to  poison  their  arrows,  before  they  obtain  the  starch. 
Cassava,  which  is  eaten  by  the  natives,  is  procured  from  the  same 
plant,  but  is  prepared  in  a  different  way  from  tapioca.  The  starch  of 
tapioca  does  not  differ  in  chemical  composition  from  that  cf  sago 
and  arrow-root,  and  it  is  used  in  the  same  way,  and  for  the  same 
purposes. 


An  Indian  family  preparing  Tapioca.  The  woman  is  poisoning  an  arrow 
with  the  juice  which  exudes  from  the  bag  containing  the  Tapioca. 

There  are  many  other  well-known  plants  which  owe  their  clietetical 
properths  to  the  starch  they  contain;  amongst  these  we  may  mention 
the  potato,  the  carrot,  the  turnip,  the  parsnip,  the  cabbage,  the  Jeru- 
salem, artichoke.  From  any  of  these  starch  might  be  prepared. 
The  roots  of  Arum  maculatum,  though  acrid,  contain  much  starch. 
When  cooked,  the  acridity  of  the  plant  is  got  rid  of,  and  they  are 
eaten  with  impunity.  These  roots  are  employed  in  making  the 
substance  called  Portland  sago,  which  is  the  starch  separated  from 
the  rest  of  the  matter  of  the  plant.  This  sago  is  used  for  the  same 
purposes  as  the  other  kinds  of  sago. 

The  roots  of  Orchis  mascula,  which  is  a  common  plant  of  our  meadows, 
form  the  substance  called  salep.  When  it  is  boiled,  it  forms  an 
agreeable  article  of  diet,  which,  before  the  introduction  of  tea  and 
coffee,  was  very  generally  used  in  this  country.  It  is  now  almost 
entirely  disused  in  Great  Britain. 

Starch  differs  in  some  of  its  chemical  and  physical  properties 
according  to  the  plants  whence  it  is  obtained.  In  this  way  chemists 
have  distinguished  several  kinds  of  starch.  Iuuline  is  a  form  of  starch 
obtained  from  the  Inula  Helenium,  a  plant  not  uncommon  in  our  own 
fields.  [Inula.]  Lichen-starch  is  another  form,  which  is  found  in 
almost  all  kinds  of  Algce  as  well  as  Lichens.  This  starch  has  the  same 
power  of  thickening  water  at  a  high  temperature  as  arrow-root  and 
tapioca ;  and  hence,  when  any  of  these  plants  are  boiled  in  water, 
they  form  a  thick  mucilaginous  decoction.  The  thickness  of  the  fluid 
thus  obtained,  under  the  erroneous  notion  of  its  being  nutritious,  has  led 
to  the  use  of  many  species  of  sea-weeds  and  lichens  as  articles  of  diet. 

One  of  the  plants  of  this  kind,  which  has  been  used  most  extensively 
and  is  still  largely  employed,  is  the  Iceland-Moss  (Celraria  Jslandicu). 
It  belongs  to  the  family  of  Lichens,  and  is  a  native  of  the  northern 
parts  of  the  world.  This  and  other  lichens  probably  contain  other 
dietetical  secretions  besides  starch,  as  we  find  they  are  capable  of 
supporting  animal  life.  The  Rein-Deer-Moss  (Cenomyce  rangiferina) 
is  an  instance  of  this.  In  the  northern  parts  of  the  world  as  well  as 
in  mountainous  districts  this  lichen  grows  in  great  abundance,  an  1 
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during  the  winter  season  is  thepriucipal  support  of  the  rein-deer.  In 
spite  of  the  extreme  cold  to  which  it  is  subjected  this  plant  grows 
with  vigour,  and  the  rein-deer,  in  order  to  obtain  it  as  food,  is  obliged 
to  remove  with  its  nose  the  snow  with  which  it  is  sometimes  covered 
for  many  feet.  The  Cup-Moss  (Cenomyce  pyxidata)  of  our  own  moors 
belongs  to  the  same  genus  as  the  reiu-deer-moss,  and  is  also  used  as 
an  article  of  diet  iu  the  same  way  as  the  Iceland-moss.  The  Tripe  de 
lloche  is  another  of  these  lichens  which  has  been  used  as  an  article  of 
diet.  It  has  a  melancholy  interest  attached  to  it,  as  it  has  so  often 
formed  the  chief  article  of  diet  of  our  arctic  navigators.  Two  species 
of  lichens,  the  Gyrophora  proboscidea  and  G.  erosa,  afford  the  Tripe  de 
Roche.  Although  they  are  said  to  be  nutritious,  they  are  described 
as  having  bitter,  nauseous,  and  purgative  properties. 

Amongst  the  sea-weeds  which  have  been  used  as  articles  of  diet 
none  is  better  known  than  the  Chondrus  crispus,  which  under  the 
name  of  Carrageen-Moss,  Irish  Moss,  and  Pearl-Moss  has  been  for  a 
long  time  used  in  Europe.  [Alg^k]  It  grows  on  the  rocky  sea-shores 
of  Europe  ;  and  when  washed  and  dried,  and  then  boiled  with  water, 
makes  a  mucilaginous  decoction,  which,  like  the  same  preparation  of 
the  Iceland-moss,  has  been  recommended  in  consumption,  coughs, 
diarrhoea,  and  other  diseases.  It  has  however  no  bitter  principle, 
and  is  probably  less  tonic  than  the  lichen.  This  and  other  sea-weeds 
have  been  occasionally  had  recourse  to  by  the  poor  inhabitants  of  the 
sea-shores  of  Europe,  more  especially  Ireland,  when  the  ordinary  corn 
or  potato  crop  has  failed.  They  contain  however  but  little  nutritious 
matter,  and  persons  soon  famish  who  live  upon  nothing  else.  There 
are  certain  forms  of  sea-weed  which  are  often  eaten  as  an  addition  to 
other  kinds  of  food.  There  is  in  all  of  them  a  certain  flavour  of  the 
sea,  arising  probably  from  the  saline  matter  they  contain,  which 
renders  them  very  objectionable  to  some  persons  as  articles  of  food, 
and  which  will  probably  always  form  an  objection  to  their  general 
use.  Of  those  which  are  eaten  in  various  parts  of  England  we  may 
mention  : — 

1.  Laver,  Sloke,  Slokam  (Porphyra  laciniata).  It  is  on  all  our  sea- 
shores ;  and  when  employed  as  food  is  salted  and  eateu  with  pepper, 
vinegar,  and  oil. 

2.  Green  Laver,  Green  Sloke,  Oyster-Green  (Ulva  latissima).  The 
Ulva  is  not  so  good  to  eat  as  the  Porphyra,  and  is  only  had  recourse 
to  when  the  latter  is  not  abundant. 

3.  Tangle,  Sea- Ware,  Sea-Girdles,  Sea- Wand,  Red  Ware  (Laminaria 
diyitata).  It  is  cooked  by  boiling  for  a  long  time,  and  addingjipepper, 
butter,  and  lemon-juice.  Cattle  are  fed  on  it  when  young  in  some 
parts  of  the  British  Islands. 

4.  Badderlochs,  Hen- Ware,  Honey-Ware,  Murlins  (A  laria  esculenta). 
The  part  of  the  plant  which  is  eateu  is  the  thick  middle  rib  which 
runs  through  the  frond.    It  is  sometimes  called  the  Eatable  Fucus. 

5.  The  Dulse  of  the  south-west  of  England  is  the  Iridea  edulis  of 
botanists.  It  is  eaten  by  the  fishermen  of  the  south-west  coasts  of 
England,  who  before  eating  it  pinch  it  between  red-hot  irons.  In 
Scotland  it  is  cooked  in  the  frying-pan.  It  is  said  to  resemble  in  its 
flavour  roasted  oysters. 

6.  Dulse  of  the  Scotch,  Dellisk,  Dollish,  Duileisg,  Water-Leaf 
(Rhodomenia  palmata).  The  Highlanders  and  the  Irish,  before  the 
introduction  of  tobacco,  were  in  the  habit  of  drying  this  weed  and 
using  it  as  a  masticatory.  The  Icelanders  use  it  as  an  article  of  diet 
under  the  name  of  the  Sugar-Fucus.  In  the  islands  of  the  Mediterranean 
Archipelago  it  is  employed  as  an  ingredient  to  flavour  soups,  ragouts, 
and  other  dishe3. 

Several  other  sea-weeds  have  been  employed  as  food,  but  these  are 
the  principal  that  are  at  present  used  in  this  country.  In  China  the 
people  are  very  fond  of  sea-weeds,  and  many  kinds  are  collected  and 
added  to  soups,  or  are  eaten  alone  .with  sauce.  One  of  these,  the 
Plocaria  teuax,  is  sometimes  brought  to  this  country  under  the  name 
of  Chinese  Moss.  The  decoction  it  makes  is  so  thick  that  it  is  used 
as  glue.  The  Corsican  Moss,  which  has  a  reputation  in  medicine  as 
well  as  a  diet,  is  the  Plocaria  ffelminthocortos,  and  is  found  on  the 
coasts  of  the  Mediterranean.  Another  sea-weed  was  recently  imported 
into  London  under  the  name  of  Australian  Moss  ;  but  although  afford- 
ing a  very  thick  jelly,  it  tastes  too  strongly  of  the  sea  to  be  rendered 
pleasant  by  any  kind  of  cooking. 

The  next  dietetical  substance  of  which  we  have  to  speak  is  Sugar. 
Sugar  is  distinguished  readily  from  starch  by  many  properties. 
Sugar  is  soluble  in  water,  whilst  starch  is  only  diffusible  through  it. 
Sugar  is  susceptible  of  fermentation,  and  of  being  converted  into 
alcohol,  which  starch  is  not.  Sugar  has  a  peculiar  sweet  taste,  whilst 
starch  is  insipid.  It  is  on  account  of  the  solubility  of  sugar  that  we 
never,  or  very  seldom,  find  it  in  plants  in  a  solid  condition.  It  is 
always  dissolved  in  the  water  naturally  contained  in  the  plants  in 
which  it  exists.  Sugar  is  not  so  frequent  a  product  of  vegetable 
change  as  starch  ;  but  is,  nevertheless,  very  generally  found  during 
some  period  of  the  growth  of  the  majority  of  plants.  [Sugar.] 

Sugar,  like  starch,  is  not  nutritious,  but  is  taken  into  the  system 
with  the  object  of  maintaining  animal  heat.  Persons  may  even  get 
fat  on  sugar,  but  the  living  tissues  are  not  nourished  by  any  of  the 
carbonaceous  productions  of  plants.  It  is  true,  that  in  countries 
where  the  sugar-cane  is  grown,  slaves  and  their  children,  during  the 
period  of  its  gathering,  partake  of  it  iii  large  quantities,  and  are 
nourished  m^d  it ;  but  the  sap  of  the  sugar-cane,  and  the  cane  itself 
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contain  other  alimentary  principles  besides  sugar,  which  assist  in  the 
nutrition  of  the  body. 

Sugar,  being  readily  soluble  in  water,  is  more  digestible  than  starch. 
Of  the  substances  which  maintain  animal  heat,  it  is  the  most  easily 
digested  ;  and  hence  we  may  see  a  reason  why  it  is  supplied  to  the 
young  of  the  higher  forms  of  animals.  For  this  purpose  it  is  secreted, 
by  the  female  of  all  the  Mammalia,  in  the  milk,  which  is  furnished 
universally  to  their  young  during  the  first  months  of  their  existence. 
The  instinctive  love  of  sugar,  so  well  known  as  a  distinguishing  character 
of  the  child,  seems  to  point  out  its  adaptation  to  the  wants  of  the 
infant  system.  Readily  digestible  however  as  sugar  is,  it  is  one  of 
those  substances  which  speedily  undergoes  decomposition.  When 
taken  into  the  stomach  and  the  system,  its  elements  seem  to  enter 
into  secondary  combinations,  which  are  very  injurious.  This  is  why 
so  many  persons  find  it  necessary  to  limit  the  quantity  of  sugar  which 
they  take  in  their  diet.  The  changes  however  which  it  so  frequently 
undergoes  in  the  adult  system,  do  not  appear  to  take  place  in  children  ; 
hence  the  child  may  eat  sugar  with  impunity,  although  its  parents 
may  not. 

Although  there  are  various  kinds  of  sugar,  having  a  different  com- 
position, they  seem  all  to  act  dietetically  in  the  same  way  upon  the 
system.  The  most  common  form  of  sugar  in  plants,  and  that  which 
is  most  frequently  eaten  in  diet,  is  Cane-Sugar,  so  called  from  its  being 
yielded  by  the  sugar-cane.    It  consists  of — 

Atoms. 

Carbon  .    ,     :*      ,  ,  V    .      .    .    12  '. 

Hydrogen        .......  9 

Oxygen       ........  9 

Water  2 

The  other  kinds  of  sugar  which  are  eateu,  are  milk-sugar,  C„,H1E, 
019  +  5HO  ;  and  grape-sugar,  C,„  H12  0,„  +  2HO.  It  will  be  seen  that 
cane-sugar  resembles  starch  in  its  composition,  and  it  is  probably 
formed  in  the  plant  from  that  body.  Although  cane-sugar  is  found 
in  the  sugar-cane,  the  beet,  and  the  maple,  it  is  not  so  frequent  in 
plants  as  grape-sugar,  which  is  the  form  in  which  sugar  is  found  in 
the  fruits  and  other  parts  of  plants  which  may  be  sweet. 

The  sources  of  sugar,  as  an  article  of  diet,  are  of  course  very 
various ;  it  is  only  separated  however  from  a  limited  number  of 


plauts.  Of  these  the  principal  is  the  sugar-cane  (Saccharum 
officinaram). 

The  sugar  eaten  by  the  inhabitants  of  France  is  principally 
obtained  from  the  Beet  {Beta  vulgaris).  In  tropical  countries  it  is 
obtained  from  the  juice  of  palms,  as  from  the  Jaggary  Palm 
(Caryota  urens),  the  Cocoa-Nut  Palm  (Cocos  nucifera),  and  others. 
It  exists  in  the  stems  of  all  grasses,  and  is  prepared  in  America  from 
Maize  (Zea  Mays).  The  Birch  (Betula  alba)  in  this  country,  and  the 
Sugar-Maple  in  America  (^1  cer  saccharinum),  also  yield  it  in  their  sap. 

Grape-sugar,  also  called  Glucose,  is  found  in  the  fruits  of  most 
plants.  It  seems  to  act  on  the  system  in  precisely  the  same  way  as 
cane-sugar. 

The  result  of  the  fermentation  of  grape-sugar  is  the  production  of 
Alcohol,  which  does  not  differ  much  in  composition  from  sugar. 
The  following  is  the  decomposition  : — ■ 

C.  II.  o. 

2  Atoms  of  Alcohol  .  .  .  .8124 
4  Atoms  of  Carbonic  Acid  .  .  .  4  0  8 
2  Atoms  of  Water  0    2  2 

One  Atom  of  Grape-Sugar  .  .  12  14  14 
Alcohol  is  taken  as  an  article  of  diet  in  the  form  of  beers,  wines, 
aud  spirits.  Although  resembling  sugar  in  its  composition,  its  effects 
on  the  system  are  very  different.  It  acts  on  the  nervous  system  as 
a  stimulant  and  narcotic,  and  might  perhaps  be  regarded  as  one  of 
the  medicinal  forms  of  food.  A  question  has  arisen  amongst 
physiologists  as  to  the  action  of  this  substance  on  the  system.  Liebig, 
and  with  him  many  others,  maintain  that  like  starch  and  sugar 
and  oil,  the  elements  of  the  alcohol  unite  with  oxygen  in  the  system, 
and  thus  by  combustion  assist  in  maintaining  animal  heat.  On  the 
other  hand  Dr.  Carpenter,  and  those  who  repudiate  the  use  of  alcohol 
in  diet,  maintain  that  it  is  not  destroyed  during  respiration,  and 
consequently  does  not  promote  animal  heat  any  further  than  as  it 
stimulates  the  heart's  action. 

Alcohol  when  taken  as  an  article  of  diet  not  only  acts  upon  the 
nervous  system,  but  on  account  of  its  chemical  action  on  albumen 
exerts  an  injurious  influence  when  taken  in  large  quantities  upon  the 
mucous  membrane  of  the  stomach.  It  is  thus  that  when  indulged 
in,  it  becomes  a  source  of  indigestion,  and  lays  the  foundation  of 
serious  diseases.  Taken  in  small  quantities  in  the  form  of  wine  or 
beer,  it  seems  to  exert  a  favourable  influence  on  the  digestive  function, 
and  to  belong  to  that  class  of  foods  to  which  spices  aud  condiments 
are  referred.  Taken  medicinally  it  is  often  capable  of  exerting 
powerful  effects,  on  account  of  its  rousing  action  upon  the  vascular 
system.  It  does  not  seem  to  be  necessary  to  health,  as  there  are 
many  nations  that  never  use  it,  and  individuals,  in  countries  where 
it  is  habitually  taken  as  an  article  of  diet,  find  their  health  not 
materially  injured  by  debarring  themselves  from  its  use. 


The  quantity  of  alcohol  contained  in  fermented  beverages  varies 
very  much. 

With  regard  to  wines,  when  the  juice  of  the  grape  contains  large 
quantities  of  sugar  in  comparison  with  the  water,  and  the  fermen- 
tation is  complete,  then  the  alcohol  is  abundant,  and  strong  wines 
are  produced ;  whilst,  when  the  sugar  is  in  small  quantities,  or  the 
fermentation  is  incomplete,  weak  or  thin  wines  are  the  result.  Ports 
and  sherries  are  strong  wines,  whilst  those  of  the  Rhine  are  generally 
weak. 

Sweet  wines  are  those  in  which  all  the  sugar  is  not  converted  into 
alcohol.  This  is  mostly  the  ease  with  wines  made  from  other  fruits 
besides  grapes.  Hence  the  well-known  sweetness  of  what  are  called 
British  wines.  This  does  not  however  arise  from  an  imperfect  fer- 
mentation, but  from  the  acid  contained  in  other  fruits  not  being 
tartaric  acid.  One  of  the  most  remarkable  properties  of  tartaric  acid 
is  that  it  forms  an  insoluble  salt  (the  cream  of  tartar)  with  potash, 
which  is  generally  found  in  fruits ;  and  in  wines  made  from  the  grape 
this  salt  falls  to  the  bottom  of  the  cask,  forming  the  tartar  or  lees  of 
the  wine.  But  other  acids,  as  citric,  malic,  and  oxalic  acids,  are  not 
thus  precipitated  from  their  solutions,  and  they  remain  in  wines, 
giving  them  a  very  acid  flavour,  which  would  render  them  unpleasant, 
unless  sugar  was  added  to  cover  their  acidity.  Sweet  wines  are 
objectionable  as  articles  of  diet,  on  account  of  the  sugar  they 
contain,  which,  when  held  in  solution  in  wine,  seems  more  likely  to 
decompose,  and  thus  prove  injurious  to  the  system,  than  when  taken 
in  its  pure  form.  In  wines  made  from  other  fruits  besides  grapes, 
the  acid  is  also  liable  to  objection. 

Effervescing  wines  are  those  which  are  bottled  before  the  fermen- 
tation is  complete,  so  that  a  large  quantity  of  the  carbonic  acid,  which 
would  be  otherwise  got  rid  of,  is  retained  in  solution  in  the  wine,  and 
escapes  when  the  bottle  is  uncorked.  Such  is  champagne.  Effer- 
vescing wines  are  more  liable  to  disagree  with  delicate  stomachs  than 
others,  on  account  of  their  imperfect  fermentation  rendering  them 
liable  to  further  change  in  the  stomach ;  and  this  state  of  change  is 
probably  communicated  to  the  substances  used  as  food  contained  in 
the  stomach. 

The  skins  and  stalks  of  the  grapes,  if  not  the  juice,  contain  tannin. 
This  substance  is  a  powerful  astringent,  and  its  presence  seems  to  be 
the  cause  of  the  astringent  character  of  many  red  wines,  as  port, 
claret,  and  others.  There  is  also  a  difference  in  the  quantity  of  free 
tartaric  acid  contained  in  wines ;  and  those  which  have  the  largest 
proportion  of  this  constituent  have  an  acid  flavour.  Some  of  the 
wdnes  made  from  grapes  are  so  sour  as  to  be  very  unpalatable  :  this 
is  more  especially  the  case  with  the  poorer  white  wines  of  the  Rhine. 

The  quality  in  which  wines  differ  from  each  other  most  is  what  is 
called  their  bouquet,  or  flavour.  It  differs  in  wines  made  from 
different  kinds  of  grapes,  and  differs  in  the  same  grape  in  different 
districts  and  iu  different  seasons.  It  is  well  known  that  the  vintage 
of  one  year  produces  a  better  or  worse  wine  than  that  of  another,  and 
this  depends  on  the  development  of  the  peculiar  flavour  of  the  wine. 
Liebig  says  that  the  bouquet  is  dependent  on  an  acid  which  he  calls 
cenauthic,  and  which,  combining  with  the  alcohol,  forms  an  ether 
which  gives  the  odour  and  flavour  to  wines. 

The  quantity  of  alcohol  contained  in  wines  differs  very  much.  The 
ports  and  sherries  consumed  iu  England  contain  the  largest  quantity 
But  then  much  of  this  is  added.  It  is  added  in  the  form  of  brandy. 
Brandied  wines  keep  best,  but  are  not  the  best  to  drink.  Unless 
wines  are  naturally  strong,  they  will  not  keep  without  the  addition  of 
alcohol.  Clarets,  hocks,  and  Moselles,  are  seldom  brandied.  Some 
of  the  hocks  do  not  contain  more  than  seven  per  cent,  of  alcohol, 
whilst  port  and  sherry  contain  twenty-five  per  cent. 

Ardent  spirits,  distilled  liquors,  differ  from  wine  in  their  having 
been  submitted  to  distillation  after  the  fermentation,  which  produces 
the  alcohol.  Brandy  is  distilled  from  wine;  and  peach-kernels,  or 
other  vegetable  matter  containing  oil  of  bitter  almonds,  are  added  to 
give  it  a  flavour.  All  the  parts  of  the  plants  belonging  to  the  division 
of  the  order  Rosacece,  called  Amygdalea',  contain  oil  of  bitter  almonds. 
Rum  is  distilled  from  molasses  or  treacle  in  the  West  India  Islands, 
and  pine-apples  are  added  to  give  a  peculiar  flavour.  Gin  is  distilled 
in  Holland,  from  rye;  in  this  country  from  wheat,  the  grains  of  which 
are  allowed  to  become  saccharine,  and  then  fermented.  Juniper 
berries  are  employed  to  give  the  peculiar  flavour  to  gin.  Whiskey  is 
distilled  from  wheat,  barley,  or  oats,  treated  in  the  same  manner  as 
for  gin.  Nothing  is  added  to  flavour  it;  but  the  smoke  of  the  peat, 
by  the  aid  of  which  the  distillation  is  effected  in  both  Ireland  and 
Scotland,  gives  a  characteristic  flavour  to  this  liquor.  _  Liqueurs 
belong  to  this  division;  they  are  distilled  spirits  containing  large 
quantities  of  sugar,  and  are  flavoured  with  all  kinds  of  substances,  as 
celery,  bitter  almonds,  gentian,  wormwood,  &c. 

Beers,  Ales,  and  Porters,  differ  from  wines  iu  the  addition  of  a 
bitter  principle,  most  frequently  the  hop,  to  the  fermented  liquor. 
The  saccharine  matter  for  fermentation  is  obtained  through  barley. 
The  grain  of  barley  is  steeped  in  water,  and  allowed  to  germinate. 
AVhen  the  starch  of  the  grain  is  converted  into  sugar,  it  is  submitted 
to  heat,  and  malt  is  formed.  The  malt  is  placed  in  boiling  water, 
and  hops  added ;  when  cooled,  the  process  of  fermentation  is  allowed 
to  take  place,  and  the  beer  is  completed.  When  the  malt  is  slightly 
charred  during  the  process  of  drying,  it  gives  a  dark  colour  to  the 
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beer.  It  is  then  called  porter.  These  fluids  vary  much  in  strength 
and  bitterness,  according  to  the  quantity  of  malt  and  hops  employed. 

Beer  is  the  safest  of  these  beverages  for  habitual  use  ;  but  even  this 
may  be  indulged  in  too  freely;  and  disease  may  be  the  result.  Of  the 
various  kinds  of  beer,  that  which  is  to  be  most  commended,  is  the 
weak  form  of  bitter  ale,  which  is  now  so  generally  employed  in  the 
households  of  London  and  its  neighbourhood.  Beer  acts  as  a  tonic 
on  account  of  its  bitter  principle,  as  well  as  a  stimulant,  and  is 
frequently,  on  this  account,  found  to  be  a  valuable  addition  to  the 
ordinary  diet. 

The  Oleaginous  Group  of  foods  is  somewhat  peculiar.  They  are 
taken  in  various  forms  from  both  the  vegetable  and  animal  kingdoms, 
and  are  known  under  the  name  of  butter,  oil,  lard,  suet,  fat,  &c.  The 
following  formula  will  express   the  composition  of  this  class  of 

bodies : — 


Carbon 
Hydrogen 
Oxygen  . 


11 
10 


It  will  be  seen  that  the  oxygen  is  in  considerably  less  proportion 
than  in  the  foregoing  substances  of  this  group,  and  we  may  conse- 
quently conclude  that  the  hydrogen  as  well  as  the  carbon  is  consumed 
in  the  system  in  maintaining  the  animal  heat.  This  is  an  important 
point,  as  it  frequently  happens  that  the  value  of  the  heat-giving 
group  of  foods  is  estimated  by  the  quantity  of  carbon  alone.  That 
oil  has  more  power  in  maintaining  animal  heat  than  sugar  or  starch, 
is  seen  in  the  fact  that  it  is  eaten  in  larger  quantities  by  men  who 
live  in  cold  regions  than  by  those  who  live  in  the  warmer  parts  of 
the  earth.  Just  as  we  pass  north  or  south  from  the  tropics,  man 
adds  oil  to  his  food  according  to  the  degree  of  cold  to  which  he  is 
exposed. 

Oil  seems  also  to  be  deposited  in  the  tissues  of  man  and  other  animals 
as  a  source  of  combustible  materials  when  these  fail  in  their  natural 
food.  Thus  the  Rnminantia  get  fat  in  summer  to  supply  them  with 
their  winter's  store  of  fuel.  Hybernating  animals,  which  are  fat  when 
they  commence  their  sleep,  wake  up  quite  thin.  Their  fat  has  been 
exhausted  in  maintaining  their  animal  heat  during  hybernation. 
[Adipose  Tissue.] 

Oil  performs  another  function  in  the  system.  It  is  very  evident 
from  its  general  presence  in  every  tissue  of  the  body  that  it  has  an 
action  in  connection  with  the  development  of  the  proteinaceous 
tissues.  It  seems  to  assist  their  development,  to  act  as  a  kind  of 
preparation  for  their  growth.  In  this  way  its  curative  action  in 
certain  forms  of  disease  may  be  explained.  There  is  no  doubt  of  the 
beneficial  action  of  cod-liver  oil  in  scrofulous  diseases,  and  its  action 
can  only  be  explained  on  the  above  supposition.  In  connection  with 
the  use  of  cod-liver  oil  it  may  be  stated  that  animal  oils  appear  to  be 
in  a  different  physical  condition  of  aggregation  from  vegetable  oils, 
and  are  certainly  more  readily  digested  and  appropriated  by  the 
system. 

The  vegetable  oils  chiefly  used  as  food  are  those  obtained  from  the 
Olive  (Olea  Europma)  and  the  Almond  (Amygdalus  dulcis).  Many 
seeds,  as  the  Cocoa-Nut.  [Coc.os  nucifera),  Almond  (Amygdalus),  Chest- 
nut (Caelanca),  AValnut  (Juglans),  Hazel-Nut  (Corylus),  Brazil-Nut 
(Bcrtholletia),  contain  oil. 

The  fat  of  animals  is  the  great  source  of  oleaginous  food  from  the 
animal  kingdom. 

We  now  come  to  speak  of  the  Nutritious,  Proteinaceous,  or  Nitro- 
genous articles  of  diet.  The  substance  called  Protein  [Protein]  is 
the  basis  of  these.  It  is  the  first  element  that  appears  in  the  develop- 
ment of  the  vegetable  cell.  It  is  consequently  universally  present  in 
plants.  It  also  constitutes  the  chief  material  of  the  tissues  of  animals. 
It  assumes  in  both  kingdoms  various  forms,  and  is  called  albumen, 
fibrine,  and  casein,  according  to  its  physical  and  chemical  properties. 

Some  animals  derive  this  constituent  of  their  bodies  directly  from 
the  vegetable  kingdom,  as  all  the  herbivorous  and  graminivorous 
creatures;  others  derive  it  indirectly  from  the  plant  through  the 
animal,  as  the  various  forms  of  Carntiora.  Man  obtains  his  supply  of 
protein  from  both  sources.  As  a  sect  has  arisen  of  persons  who 
deny  the  propriety  of  man's  taking  animal  food,  it  may  be  well  to 
examine  the  evidence  on  which  his  claim  to  be  regarded  as  a  flesh- 
eating  animal  rests.  We  shall  dismiss  the  sentimental  objection,  that 
life  ought  not  to  be  taken  as  unworthy  of  serious  refutation,  as  every 
one  must  feel  that  for  carnivorous  animals  to  prey  upon  lower  animals 
is  a  natural  law. 

"  In  the  first  place,  the  experience  of  the  races  and  nations  of  men 
who  partake  of  animal  food  is  decidedly  in  its  favour.  Amongst  the 
northern  and  European  nations  this  practice  is  universal ;  and  it  is 
precisely  amongst  these  people  that  we  see  the  greatest  amount  of 
physical  power,  and  moral  and  intellectual  development  existing. 
Amongst  these  nations,  those  individuals  and  classes  who  partake 
most  largely  or  exclusively  of  a  vegetable  diet,  are  alike  physically, 
intellectually,  and  morally  degraded.  It  is  a  well-established  fact, 
that  amongst  those  classes  who  get  the  least  animal  food,  as  also  in 
those  public  establishments  where  meat  is  only  sparingly  allowed, 
mortality  is  greatest,  and  disease  is  most  rife.  One  of  the  most 
common  forms  of  disease  generated  by  an  exclusively  vegetable  diet 
is  scrofula,  and  when  traceable  to  this  cause,  the  most  speedy  remedy 


is  the  addition  of  animal  food  to  the  diet.  There  are  also  many 
other  forms  of  disease  produced  by  the  want  of  animal  food,  which 
require  for  their  cure  but  an  abundant  supply  of  the  needed  material. 
I  need  not,  I  am  sure,  specify  facts  to  verify  this  statement.  The 
experience  of  every  medical  man  would  confirm  it ;  and  there  is  o 
surgeon  or  physician  connected  with  the  great  medical  charities  oi 
this  country,  but  has  every  day,  unfortunately,  ample  opportunities 
of  witnessing  the  ill-effects  of  a  vegetable  diet,  and  the  benefit,  in 
such  cases,  of  the  administration  of  animal  food. 

"  Nor  are  we  at  a  loss  in  accounting  for  the  beneficial  action  of 
the  flesh  of  animals  as  food.  From  what  I  have  before  said,  it  will 
be  recollected  that  the  muscles  and  other  tissues  of  animals  are 
composed  principally  of  protein ;  so  that  they  truly  constitute  the 
most  nutritious  kind  of  diet.  It  has  also  been  found,  not  alone  as  a 
matter  of  general  personal  experience,  but  by  direct  experiment,  that 
animal  food  is  more  digestible  than  vegetable  food.  The  experiments 
to  which  I  allude  are  those  performed  by  Dr.  Beaumont  of  America, 
on  a  man  that  had  received  a  gun-shot  wound  in  such  a  position  as 
to  form  a  perforation  iuto  his  stomach.  Thi3  wound  never  healed, 
and  enabled  Dr.  Beaumont  to  perform  the  experiments  alluded  to. 
By  placing  various  kinds  of  food  in  the  stomach  of  this  man,  he  was 
enabled  to  ascertain  how  long  each  required  to  digest ;  and  it  was 
found  that  the  flesh  of  animals  was  much  more  digestible  than  any 
of  the  more  nutritious  forms  of  vegetable  food,  as  bread,  and  the 
preparations  of  flour. 

"Could  we  not  find  reasons  for  partaking  of  animal  food  in  its 
nutritiousness  and  digestibility,  we  might  find  ample  justification 
from  the  structure  of  man  as  compared  with  some  of  the  lower 
animals.  To  the  comparative  anatomist  it  is  sufficient  that  he  knows 
the  structure  of  the  teeth,  jaws,  or  stomach  of  an  animal,  to  tell 
whether  it  fed  on  vegetable  or  animal  food ;  and  when  he  finds  the 
structure  that  characterises  the  one  or  the  other  combined,  he  like- 
wise knows  that  the  animal  will  require  both  kinds  of  food.  Let  us, 
then,  for  one  moment  glance  at  the  structure  of  the  teeth,  jaws,  and 
stomach  of  vegetable-feeding  animals,  and  compare  them  with 
creatures  feeding  entirely  on  animal  food.  We  may  take  the 
ruminant  animals,  as  the  sheep  and  the  ox,  as  specimens  of  pure 
vegetable-feeding  animals.  On  examining  their  teeth  it  will  be  found 
that  they  have  broad  surfaces,  made  rough  for  the  purpose  of  nibbing 
on  each  other,  and  between  those  teeth  the  grass  and  grain  they  eat 
are  well  ground  before  they  are  swallowed.  In  order  that  these  teeth 
may  be  moved  with  facility  over  each  other,  the  jaw,  in  addition  to 
the  up  and  down  movement,  which  is  essential  to  the  reception  of  the 
food  into  the  mouth,  has  a  lateral  movement,  by  which  the  trituration 
of  the  food  between  the  teeth  may.  be  effected.  The  food  thus 
prepared  passes  down  a  long  oesophagus,  or  gullet,  into  a  complicated 
bag  or  stomach.  In  the  ruminants,  though  not  in  all  vegetable- 
eating  animals,  a  process  of  digestion  or  maceration  is  earned  on 
previous  to  the  final  mastication  of  the  food  between  the  teeth,  and 
its  ultimate  digestion  in  the  stomach. 

"  If  we  turn  now  to  the  structure  of  flesh-eating  animals,  of  which 
the  Carnivora,  embracing  such  animals  as  the  lion  and  the  tiger, 
may  be  taken  as  the  type,  we  shall  find  that  instead  of  teeth  furnished 
with  broad  surfaces,  they  have  teeth  with  sharp  points  for  holding 
and  cutting  their  food.  Their  lower  jaw  has  no  lateral  movement, 
but  a  powerful  up  and  down  action,  by  which  their  sharp  teeth  are 
brought  over  each  other  and  made  to  act  in  dividing  their  food,  some- 
thing in  the  way  of  the  blades  of  a  pair  of  scissors  whin  used  in 
cutting.  In  passing  to  the  stomach,  we  find  the  gullet  short,  and  the 
stomach  small  and  simple  in  its  form,  adapted  for  food  that  is  readily 
digested  and  speedily  conveyed  into  the  system. 

"  On  an  examination  of  these  organs  in  man,  it  will  be  found  that 
they  are  a  true  mixture  of  these  two  classes.  His  teeth  are  partly 
adapted  for  grinding,  whilst  some  of  them  are  supplied  with  the  sharp 
projections  which  are  characteristic  of  the  Carnivora  ;  thus  evidently 
adapting  them  for  the  mastication  of  both  vegetable  and  animal  food. 
A  slight  lateral  movement  of  the  lower  jaw  with  the  up  and  down 
action  is  expressive  of  the  subserviency  of  his  structux'e  to  a  mixed 
diet.  In  the  stomach  also  we  find  indications  of  the  same  interme- 
diate position  in  its  structure ;  and  the  same  conclusion  is  forced  upon 
us,  that  it  is  part  of  the  apparatus  of  an  animal  intended  for  subsisting 
upon  a  diet  composed  of  animal  and  vegetable  substances. 

"  That  man  can  live  on  food  derived  entirely  from  plants,  or  entirely 
from  animals,  is  a  well-known  fact.  The  natives  of  many  parts  of 
Asia  never  eat  animal  food,  whilst  the  Hudson's  Bay  hunter,  some  tribes 
in  the  northern  parts  of  the  world,  and  the  Guachos  of  the  Pampas 
of  America,  seldom  or  never  have  vegetable  food ;  but  neither  the 
physical,  moral,  nor  social  condition  of  cither  the  one  or  the  other 
would  prompt  the  suggestion  that  man  attains  his  highest  develop- 
ment exclusively  on  either  vegetable  or  animal  diet.  In  the  various 
positions  in  which  man  is  placed  in  the  world,  there  can  be  no  doubt 
that  the  relative  quantities  of  flesh  to  food  derived  from  plants,  may 
vary  much  with  great  advantage  ;  but  there  seems  to  be  no  position  in 
which  man  in  health  can  be  pronounced  to  be  the  better  with  abstinence 
from  either  the  one  or  the  other  kind  of  food.  That  man  does  subsist 
on  either  exclusively  only  proves  the  great  range  of  his  adaptation  to 
the  varying  conditions  in  which  he  may  be  placed  on  the  surface  of 
the  earth;  but  certainly  it  is  no  proof  of  his  labouring  under  a 
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necessity  for  the  supply  of  one  to  the  exclusion  of  the  other." 
(Lankester,  'Letters  on  Diet.') 

Of  the  three  forms  of  protein  referred  to  above,  fibrine  is  found  in 
the  flesh  and  blood  of  all  animals,  as  gluten  in  wheat,  barley,  oats,  rye, 
and  the  other  Cerealia.  Albumen  is  found  in  the  j  uices  of  many  plants, 
as  cabbage,  cauliflower,  asparagus,  &c. ;  it  is  also  found  in  the  nervous 
system  and  blood  of  animals.  Casein  is  present  in  milk,  also  in  the 
seeds  of  leguminous  plants,  as  peas,  beans,  and  lentils. 

In  the  animal  body  is  found  a  substance  called  Gelatin,  which 
appears  to  be  formed  out  of  the  proteinaceous  tissues.  [Gelatin.] 
This  substance  is  necessary  to  the  existence  of  the  animal  body,  and 
what  cellulose  is  in  the  vegetable  kingdom,  gelatin  appears  to  be  in 
the  animal  kingdom.  Although  often  taken  into  the  system  wiV-i 
animal  food,  especially  in  soups  and  jellies,  there  appears  to  be  no* 
evidence  that  it  is  even  converted  into  a  proteinaceous  tissue.  Experi- 
ments on  this  subject  have  been  performed  both  in  France  and 
Belgium  on  an  extensive  scale,  and  the  conclusion  arrived  at  was  the 
same,  that  gelatin  is  not  used  for  forming  any  of  the  proteinaceous 
tissues  of  the  body ;  at  the  same  time  it  i3  not  improbable  that  the 
gelatin  may  be  appropriated  for  the  purpose  of  renewing  the  gelati- 
nous portions  of  the  tissues,  which  are  very  extensive  in  the  animal 
body. 

It  will  be  thus  seen  that  although  gelatin  cannot  be  said  to  be 
nutritious  in  the  sense  of  nourishing  the  actively  vital  parts  of  the 
body,  it  may  assist  in  keeping  up  certain  parts  of  the  fabric.  It  need 
not  then  be  rejected  from  our  food ;  but  it  cannot  be  too  widely  known, 
that,  as  the  basis  of  soups  and  jellies,  it  may  be  administered  under 
the  supposition  of  its  being  nutritious,  and  thus  lead,  if  used  alone  in 
diet,  to  disastrous  results. 

Of  the  forms  of  protein  which  occur  in  food,  Casein  demands  a 
short  notice.  Although,  as  dissolved  in  milk,  it  is  very  digestible,  it 
becomes,  when  separated  and  known  by  the  name  of  cheese,  very 
indigestible.  When  milk  i3  deprived  of  its  butter,  and  the  pure 
casein  made  into  cheese,  as  is  the  case  with  some  English  cheeses,  as 
those  from  Suffolk,  it  becomes  so  hard  as  scarcely  to  be  digestible. 
[Cheese,  in  Arts  and  Sc.  Div.]  But  in  most  cases  the  casein  is 
curdled  with  the  butter,  and  a  large  per-centage  of  this  substance  is 
found  in  all  good  cheeses.  Stilton  cheese  is  made  by  adding  the 
cream  of  one  milking  to  that  of  another,  so  that  this  cheese  has  double 
the  quantity  of  butter  that  other  cheeses  possess.  The  iudigestibility 
of  separated  or  insoluble  casein  will  perhaps  explain  the  neglect  of 
lieans,  peas,  and  lentils,  as  articles  of  diet,  although  they  contain  a 
much  larger  quantity  of  nutritious  ingredients  than  most  seeds. 

In  concluding  these  general  remarks  upon  diet,  we  present  our 
readers  with  a  summary  of  the  conclusions  on  this  subject  arrived  at 
by  one  of  our  most  recent  physiological  writers.  Dr.  Carpenter,  in 
his  '  Principles  of  General  and  Comparative  Physiology,'  thus  concludes 
this  part  of  his  subject : — ■ 

"  The  waste  of  the  tissues,,  of  which  gelatin  is  the  basis,  may  be 
supplied  either  by  albuminous,  proteinaceous,  or  gelatinous  compounds, 
since  there  is  no  doubt  that  albumen  may  be  converted  into  gelatin, 
although  the  reverse  process  cannot  be  performed.  As  gelatin  does 
not  exist  in  plants,  it  must  be  formed  in  herbivorous  animals  at  the 
expense  of  the  albuminous  elements  of  their  food  ;  whilst  in  carnivo- 
rous animals  it  is  probably  derived  immediately  from  the  gelatinous 
components  of  the  bodies  on  which  they  prey.  The  materials  of  the 
adipose  tissue,  and  the  oleaginous  particles  which  seem  requisite  in 
the  formative  operations  of  the  system,  generally  are  derived  in  the 
carnivorous  races  from  the  fatty  substances  which  the  bodies  of  their 
victims  may  contain ;  whilst  the  herbivorous  not  only  find  them  in 
the  'eaginous  state  in  their  food,  but  have  the  power  of  producing 
them  by  the  conversion  of  farinaceous  and  saccharine  matters. 

"  The  foregoing  statements  are  applicable  to  all  tribes  of  animals 
'  cold-blooded '  as  well  as  '  warm-blooded.'  We  have  now  to  consider 
the  special  case  of  the  latter.  In  the  carnivorous  tribes  the  waste  of 
the  tissues  is  so  great,  in  consequence  of  the  restless  activity  which  is 
habitual  to  them,  that  it  appears  to  furnish  a  large  proportion  of  the 
combustible  material  required  for  the  maintenance  of  their  proper 
temperature.  The  remainder  is  made  up  by  the  fat  of  the  animals 
on  which  they  feed  ;  and  it  is  to  be  observed  that  the  amount  of  this 
is  much  greater  in  the  bodies  of  animals  inhabiting  the  colder  regions 
of  the  globe  than  in  the  inhabitants  of  tropical  countries.  In  the 
herbivorous  tribes  the  case  is  different  :  they  are  for  the  most  part 
much  less  active ;  and  the  waste  of  their  tissues  consequently  takes 
place  in  a  less  rapid  manner,  and  is  far  from  supplying  an  adequate 
amount  of  combustible  material,  especially  in  cold  climates.  Their 
heat  is  in  great  part  sustained  by  the  combustion  of  the  saccharine 
and  oleaginous  elements  of  their  food,  which  are  appropriated  to  this 
purpose  without  having  ever  formed  part  of  the  living  tissues ;  and 
the  demand  for  these  will  be  larger  in  proportion  to  the  depression  of 
the  external  temperature,  a  greater  generation  of  caloric  being  then 
required  to  keep  up  the  heat  of  the  body  to  its  proper  standard. 
Hence,  cold-blooded  animals  can  usually  sustain  the  privation  of 
food  longer  than  warm-blooded,  and  this  more  especially  when  they  are 
kept  cool,  so  that  they  are  made  to  live  slowly,  and  death  when  at  last 
it  does  ensue  is  consequent  upon  the  general  deficiency  of  nutrition. 
On  the  other  hand,  warm-blooded  animals,  whose  temperature  is 
uuiformly  high,  must  always  live  fast,  and  deprivation  of  food  is  fatal 


to  them,  not  only  by  preventing  the  due  renovation  of  their  tissues, 
but  also  by  destroying  their  power  of  sustaining  their  heat.  The 
duration  of  life  under  these  circumstances  depends  upon  the  amount 
of  fat  previously  stored  up  in  the  body,  and  upon  the  retardation  of 
its  expenditure  by  external  warmth,  or  by  the  inclosure  of  the  body 
in  non-conducting  substances ;  and  there  is  evidence  that  if  this  be 
duly  provided  for,  and  all  unnecessary  waste  by  nervo-musculai 
activity  be  prevented,  the  life  even  of  a  warm-blooded  animal  maj 
sometimes  be  prolonged  for  many  weeks  without  food." 

It  will  be  gathered  from  the  foregoing  general  remarks  that  food 
may  be  divided  into  two  great  classes — the  heat-giving  and  the  flesh- 
forming  ;  and  we  now  present  a  table  of  some  of  the  more  ordinary 
kinds  of  food,  in  which  one  or  the  other,  or  both,  of  these  classes  oV 
substances  are  found  mixed  : — 


Table  of  Composition  of  Food  in  100  parts. 


Food. 

Quantity  of 
Nitrogenous 
Flesh  -  forn  i  in ,r 
Ingredients. 

Quantity  of 
non-Azotised 
lleat-giving 
Principles. 

Quantity  of 
Mineral 
Matter. 

Quantity  of 
Carbon, 

Milk  . 

4-50 

7-90 

0-60 



004 

Butcher's   Meat  ^ 

22-30 

14-30 

•50 

21-56 

free  from  bone  ) 

Bacon,  Pork  . 

8-36 

G2-50 

0-50 

53-92 

Fish  . 

14-00 

7-00 

1-00 

9-15 

Flour      .       .  . 

17-00 

66  00 

0-70 

45-50 

Barley  Meal 

14-00 

68-50 

2-00 

40-50 

Oatmeal 

13-C0 

70-30 

3-30 

44-10 

Indian  Meal 

10-71 

72-25 

1-04 

36-41 

Peas  . 

23-10 

60-00 

2-50 

35-70 

llice 

5-43 

84-65 

0  52 

30-00 

Potatoes 

1-41 

22-10 

1-00 

12-20 

Carrots  .       .  . 

1-18 

11-61 

0-81 

5-40 

Turnips 

1-64 

■  lo-oo 

1-62 

5-20 

Parsnips         .  . 

2-10 

17-70 

0-80 

8-63 

Mangel  Wurzcl  . 

1-60 

12-26 

1-14 

5-50 

Cabbage 

1*75 

4-05 

2-20 

2-C5 

Cocoa  (nibs)  . 

9-56 

85-76 

2-70 

G8-56 

Sugar 

o-oo 

100-00 

o-oo 

42-58 

Suet,  Fat,  Butter  . 

o-oo 

100-00 

o-oo 

79-00 

Bread     .       .  . 

C-83 

48-65 

1-51 

25-19 

Cheese 

31-02 

25-30 

4-90 

36-80 

Beer       .       .  . 

•85 

9-17 

0-20 

4-33 

Vinegar 

100  grains  of  Tea  give  in  an  infusion  5  grains  of  theine  and  2G'5 
grains  of  lion-nitrogenous  substances.  (Peligot.) 

By  adding  the  first  three  columns  of  this  table  together,  and 
deducting  the  sum  from  one  hundred,  it  will  give  the  quantity  of 
water  contained  in  each  article  of  food.  Thus,  taking  butcher's 
meat : — 

Nitrogeneou3  material  .....  223 
Carbonaceous  material  .  .  .  ..14  3 
Mineral  Matter  -5 

37-1 

Water  629 


100-0 

The  quantity  of  carbon  expresses  the  relative  heat-giving  power  of 
the  food.  With  foods  containing  fat  the  quantity  of  hydrogen  should 
also  be  taken  into  consideration. 

Such  a  table  as  this  will  be  found  useful  in  constructing  dietaries 
for  large  institutions,  which  are  very  often  erroneously  constituted, 
and  a  large  waste  thereby  entailed.  The  table  on  the  next  page 
contains  examples  of  dietaries,  drawn  up  by  Dr.  Lyon  Playfair,  from 
various  sources.  This  table  accompanied  an  abstract  of  a  lecture  by 
Dr.  Lyon  Playfair  on  the  'Food  of  Man,'  delivered  at  the  Royal 
Institution  in  May  1853.  The  following  extracts  from  this  lecture 
will  explain  some  of  the  valuable  results  obtained  by  Dr.  Playfair  : — 

"  It  was  now  admitted  that  the  heat  of  the  body  was  due  to  the 
combustion  of  the  unazotised  ingredients  of  food.  Man  inspires 
annually  about  7cwt.  of  oxygen,  and  about  l-5th  of  this  burns  some 
constituent  and  produces  heat.  The  whole  carbon  in  the  blood  would 
thus  be  burned  away  in  about  three  days  unless  new  fuel  were 
introduced  as  food.  The  amount  of  food  necessary  depends  upon 
the  number  of  respirations,  the  rapidity  of  the  pulsations,  and  the 
relative  capacity  of  the  lungs.  Cold  increases  the  number  of  respi- 
rations and  heat  diminishes  them  ;  and  the  lecturer  cited  well-known 
cases  of  the  voracity  of  residents  in  arctic  regions,  although  he 
admitted,  as  an  anomaly,  that  the  inhabitants  of  tropical  climates 
often  show  a  predilection  for  fatty  or  carbonaceous  bodies.  He  then 
drew  attention  to  the  extraordinary  records  of  arctic  dietaries  shown 
in  the  table,  which,  admitting  that  they  are  extreme  cases  even  in  the 
arctic  regions,  are  nevetheless  very  surprising. 

"  Dr.  Playfair  then  alluded  to  the  second  great  class  of  food 
ingredients,  namely,  those  of  the  same  composition  as  flesh.  Beccaria 
in  17-=  2  pointed  to  the  close  resemblance  between  these  ingredients  of 
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flesh,  and  asked,  '  Is  it  not  true  that  we  are  composed  of  the  same 
substances  which  serve  as  our  nourishment  ? '  In  fact  the  simplicity 
of  this  view  is  now  generally  acknowledged  ;  and  albumen,  gluten, 
casein,  &c,  are  now  recognised  as  flesh-formers  in  the  same  sense  that 
any  animal  aliment  is. 

"  The  old  mode  of  estimating  the  value  of  dietaries,  by  merely 
giving  the  total  number  of  ounces  of  solid  food  used  daily  or  weekly, 
aud  quite  irrespective  of  its  composition,  was  shown  to  be  quite 
erroneous  ;  and  an  instance  was  given  of  an  agricultural  labourer  in 
Gloucestershire,  who  in  the  year  of  the  potato  famine  subsisted 
chiefly  on  flour,  consuming  163  ounces  weekly,  which  contained  26 
ounces  of  flesh-formers.  When  potatoes  cheapened  he  returned  to  a 
potato  diet,  and  now  eats  321  ounces  weekly,  although  his  true 
nutriment  in  flesh-formers  was  only  about  8  or  10  ounces.  He 
showed  this  further  by  calling  attention  to  the  3ix  pauper  dietaries 
formerly  recommended,  to  the  difference  between  the  salt  and  fresh 
meat  dietary  of  the  sailor,  &c,  all  of  which,  relying  on  absolute 
weight  alone,  had  in  reality  no  relation  in  equivalent  nutritive  value. 

"  Taking  the  soldier  and  sailor  as  illustrating  healthy  adult  men, 
they  consumed  weekly  about  35  ounces  of  flesh-formers,  70  to  74 
ounces  of  carbon,  the  relation  of  the  carbon  in  the  flesh-formers  to 
that  of  the  heat-givers  being  1:3.  If  the  dietaries  of  the  aged  were 
contrasted  with  this  it  would  be  found  that  they  consumed  less  flesh- 


formers  (25 — 30  ounces),  but  rather  more  heat-givers  (72 — 78  ounces) ; 
the  relation  of  the  carbon  in  the  former  to  that  of  the  latter  being 
about  1  :  5.  The  young  boy  about  10  or  12  years  of  age  consumed 
about  17  ounces  weekly,  or  about  half  the  flesh-formers  of  the  adult 
man ;  the  carbon  being  about  58  ounces  weekly,  and  the  relations  of 
the  two  carbons  being  nearly  1  :  5  £.  The  circumstances  under  which 
persons  are  placed  influence  these  proportions  considerably.  In 
workhouses  and  prisons  the  warmth  renders  less  necessary  a  large 
amount  of  food  fuel  to  the  body ;  while  the  relative  amount  of 
labour  determines  the  greater  or  less  amount  of  flesh-formers. 
Accordingly  it  is  observed  that  the  latter  are  increased  to  the 
prisoners  exposed  to  hard  labour.  From  the  quantity  of  flesh- 
formers  in  food  we  may  estimate  approximately  the  rate  of  change 
in  the  body.  Now,  a  man  weighing  140  lbs.  has  about  4  lbs.  of 
flesh  in  blood,  274  lbs.  m  his  muscular  substance,  &c,  and  about 
5  lbs.  of  nitrogenous  matter  in  the  bones.  These  37  lbs.  would  be 
received  in  food  in  about  eighteen  weeks ;  or,  in  other  words,  that 
period  might  represent  the  time  required  for  the  change  of  the  tissues, 
if  all  changed  with  equal  rapidity,  which  is  however  not  at  all  probable. 

"All  the  carbon  taken  as  food  ia  not  burned  in  the  body,  part 
of  it  being  excreted  with  the  waste  matter.  Supposing  the  respira- 
tions to  be  18  per  minute  a  man  expires  about  8"59  ounces  of  carbon 
daily,  the  remainder  of  the  carbon  appearing  in  the  excreted  matter." 


Examples  of  Dietaries. 


Weight 
in  ozs. 
per 



Nitro- 
genous 
Ingre- 
dients. 

Sub- 
stances 
free 
from 
Nitrog. 

Mineral 
Matter. 



Carbon. 

Diet \.r i Ks  of  Soi.ifii-its  an j>  S\ilors* 

English  Soldier  ..... 

378 

3615 

127-18 

4-92 

71-68 

l'inplish  Soldier  in  Iniii;i       .       .       *  • 

261 

31-15 

103'19 

2'39 

66-32 

English  Sailor  (Fresh  Meat) 

302 

34-82 

102-89 

3-17 

70-55 

English  Sailor  (Salt  Meat)    .        .        .  . 

290 

40-83 

132-20 

6-03 

87-40 

Dutch  Soldier,  in  War  .... 

198 

35-21 

102-08 

1-85 

74-08 

Dutch  Soldier  in  Peace        .        .        .  . 

333 

24-52 

106-80 

4"lo 

70-77 

V'rencn  Soldier  ..... 

347 

33-24 

127-76 

4-62 

85-25 

Bavarian  Soldier         .       .       .       .  . 

242 

21-08 

102-10 

3-32 

62-45 

Hessian  Soldier  ..... 

423 

23-00 

130-00 

— 

7  7-00 

DIETARIES  OF  T"t£  Yol'XO. 

Christ's  Hospital,  Hertford  .       .       .  . 

216 

1716 

61-27 

2-47 

39  18 

Christ's  Hospital,  London 

242 

17-27 

7.V82 

2-84 

46-95 

Chelsea  Hospital,  Boys'  School 

245 

12-89 

93-28 

5-93 

57-67 

Greenwich  Hospital,  Boys'  School 

231 

18-43 

86-73 

2-62 

52-87 

Dietaries  of  the  Aged. 

Greenwich  Pensioners         .       .       .  . 

269 

24.46 

122-21 

3-54 

72-43 

Chelsea  Pensioners  ..... 

332 

29.95 

112-64 

4-65 

78-03 

Gillespie  Hospital,  Edinburgh      .        .  . 

156 

21.02 

92-32 

2-35 

71-39 

Trinity  Hospital,  Edinburgh 

192 

19.63 

97-34 

3-33 

57-30 

Old  Pa r r e it  Dietaries. 

Class  1   

._ 

20-21 

88-61 

3-27 

54-30 

Class  2   

— 

14-96 

89-59 

2-89 

51-10 

15*78 

99*88 

3*91 

55  43 

Class  4   

— 

19-22 

110-84 

3-96 

07-87 

15-49 

96-51 

3-58 

54-72 

Class  6    .       .  . 

14-67 

88-03 

2-84 

49-57 

Average  of  all  English  Counties  in  1851  . 

22  00 

99-00 

58-00 

St.  Cuthbert's,  Edinburgh    .       .       .  . 

175 

14-80 

89-37 

3-31 

46-98 

City  "Woikhouse,  Edinburgh 

107 

13-30 

49-99 

1-71 

31-48 

English  Prison  Dietaries. 

Class  2.  Males  

206£ 

15-28 

111-85 

3-40 

59-23 

Class  3.  Males  

276 

18-26 

123-60 

4-05 

67-53 

Class  4,  8,  and  7.    Males     .       .       .  . 

271| 

2097 

125-98 

5-03 

69-88 

Class  5.    Males  ..... 

326 

20-29 

130-57 

4  23 

73-31 

Bengal  Prison  Dietaries. 

Non-Labouring  Convicts      .       .       .  . 

224 

18-43 

163-16 

2-08 

76-35 

Working  Convicts  ..... 

296 

28-16 

191-12 

2-97 

9107 

Contractors'  insufficient  Diet        .       .  . 

167i 

12-70 

135-95 

1-30 

61-33 

Bombay  Prison  Dietaries. 

i  All  Classes  of  Prisoners  not  on  Hard  Labour 

182 

28-00 

101-50 

2-03 

68-81 

Prisoners  on  Hard  Labour 

224 

35  63 

128-80 

2-45 

87-22 

Arctic  and  other  Dietarifif. 

250-00 

1230-00 

1125-00 

999  00 

640-00 

966  00 

liosjesman  ....... 

574  00 

303-00 

555-00 

Hottentot  

424  00 

400-00 

604-00 

Agricultural  Labourer,  England   .       .  . 

163-6 

26-64 

106-57 

110 

74-70 

Agricultural  Labourer,  England 

114-6 

20-39 

72-46 

1-13 

51-72 

Agricultural  Labourer,  India       .       .  . 

2130 

14-02 

138-27 

2-41 

01-54 

Proportion  between 


Carbon 
in  Flesh- 
formers. 


Carbon 
in  Heat- 
givers. 


4-  21 

5-  02 
8-29 
5-29 

5-  46 

4-  80 

6-  26 

5-  38 

4  95 

6-  31 
6-50 
G-50 
G-53 
G-25 

4-  85 

5-  85 
4.-36 


7-13 
6-81 
6-13 
6-65 


7-62 
5-96 


4-52 
4-50 


REMARKS. 


Public  Dietaries. 


Mulder. 


Special  Return  obtained. 
Liebig. 

^>  Special  Returns  obtained. 
J 

i 

S  Special  Returns  ootained. 


The  6  dietaries  recommended  as  equivalent  by 
the  Poor-Law  Commissioners. 


Specially  reduced  from  all  the  Unions  in  1851. 
Special  returns. 


Convicted  Prisoners  exceeding  7  days,  but  not 

exceeding  21  days. 
Convicted  Prisoners,  Hard  Labour,  exceeding 21 

days,  but  not  more  than  6  weeks. 
Convicted  Prisoners,  Hard  Labour,  above  6 

•weeks,  and  not  more  than  4  months. 
Convicted  Prisoners,  Hard  Labour,  for  terms 

exceeding  4  months. 


)  From  information  supplied   from   the  India 
House. 


These  probably  re- 
present extreme 
cases  mentioned 
by  the  following 
authorities  : — 


1' 


Ross,  1835,  p.  148.  Parry, 
1823,  p.  413.  Cochrane, 
p.  255.  Saiitcheff.  Bar- 
row, pp.  152,  288. 
Richardson.  See  '  Agric. 
Cyc.,'  article  '  Diet.' 


See  'Agric.  Cyclopaedia.' 


(  Gloucestershire 
\  Dorsetshire 

{Dbaiwar,  Bombay — Return  in  Bombay  Prison 
Dietaries. 


sgo  FOOD. 


The  substances  used  as  food  which  we  have  called  medicinal  are 
very  numerous.  They  include  acids,  volatile  oils,  and  the  vegetable 
alkaloids. 

The  acids  are  eaten  in  fruits,  such  as  the  citric,  malic,  tartaric,  and 
oxalic  acids.  It  is  possible  they  may  be  decomposed  in  the  system, 
and  furnish  the  materials  of  animal  heat.  They  seem  however  to 
perform  a  more  important  part  in  dissolving  up  the  mineral  ingre- 
dients taken  into  the  system  as  food.  This  seems  one  way  in  which 
carbonic  acid  acts  beneficially  when  taken  in  wines,  beers,  and 
effervescing  waters.  Acetic  acid,  or  vinegar,  acts  probably  in  the  same 
manner  as  the  other  acids. 

The  volatile  oils  are  added  to  other  kinds  of  food,  and,  as  condi- 
ments and  spices,  form  a  conspicuous  feature  in  diet.  We  may  class 
these,  with  alcohol,  as  stimulants  of  the  mucous  membrane  of  the 
stomach. 

The  use  of  tea,  coffee,  chocolate,  and  Paraguay  tea  [Thea; 
Coffee  ;  Ilex  ;  Theobeoma]  in  infusion  constitutes  a  curious  class 
of  alimentary  substances.  In  tea,  coffee,  and  Paraguay  tea,  a  principle 
is  found  identical  in  every  instance,  to  which  the  name  Thein  or 
Caffein  has  been  given.  A  substance  very  similar,  Theobromine,  is 
found  in  chocolate.  It  is  undoubtedly  upon  the  action  of  these 
substances  that  the  dietetical  uses  of  these  plants  depend. 

Two  theories  have  been  advanced  to  explain  the  action  of  this 
principle.  Liebig  suggested  that  the  taurin  found  in  the  bile  was 
formed  from  the  waste  tissues  of  the  body  carried  into  the  blood;  and 
that  this  taurin  was  necessary  for  the  production  of  carbonic  acid  gas, 
or  rather  to  get  rid  of  the  carbonaceous  matter  in  the  system  in  the 
form  of  carbonic  acid  gas.  The  taurin  must  be  constantly  formed, 
otherwise  the  heat  of  the  body  is  not  maintained,  the  carbonaceous 
matter  not  got  rid  of,  and  disease  is  engendered.  If  persons  have  not 
sufficient  food,  or  if  the  digestive  organs  do  not  enable  them  to  carry 
a  sufficient  quantity  of  nutriment  to  the  system,  the  tissues  of  the 
body  are  consumed  to  form  taurin.  Liebig  found  that  thein  had  a 
composition  identical  with  taurin,  or  so  nearly  as  to  render  it  a  suffi- 
cient substitute  for  taurin,  and  thus  by  the  use  of  thein  he  supposed 
we  were  actually  preventing  the  waste  of  the  body,  and  so  maintaining 
health  at  less  expense  than  we  could  by  taking  more  solid  food. 

Persons  who  cannot  consume  a  sufficient  quantity  of  food  to 
yield  the  carbon  necessary  for  generating  animal  heat,  have  recourse 
to  tea,  and  find  it  actually  a  nutritious  article  of  diet ;  and  it  is 
only,  says  Liebig,  "by  such  means  as  this  that  it  can  act  as  a 
nutritious  agent."  But  another  theory  has  been  advanced  by  Dr. 
Playfair.  He  says  thein  has  a  composition  very  similar  to  nervous 
matter.  Now,  seeing  that  every  operation  of  the  mind  must  be 
attended  with  a  loss  of  nervous  matter,  there  is  a  necessity  for  a 
supply  of  that  nervous  matter  to  enable  the  mind  to  carry  on  its 
operations.  A  large  quantity  of  proteinaceous  matter  would  be 
required  to  be  supplied  to  form  the  nervous  matter  with  proper  con- 
stituents if  taken  in  by  means  of  meat  or  bread.  But  these  alkaloids  at 
once  become  a  constituent  of  nervous  matter  ;  and  this  accounts  for 
the  agreeable  stimulus  and  permanent  effect  on  the  mind  produced 
by  the  use  of  tea  and  coffee,  particularly  by  studious  persons,  as 
well  as  those  whose  nervous  systems  are  exhausted  from  various 
caupes. 

In  any  just  estimate  of  diet  the  mineral  ingredients  should  be  consi- 
dered. The  forms  which  they  assume  in  the  system  are  not  well-known, 
but  we  have  a  capital  instance  in  the  phosphate  of  lime,  which,  forming 
a  part  of  the  bones,  we  know  must  be  supplied  through  the  diet. 
This  substance  is  found  in  the  cereal  grasses,  and  perhaps  one  reason 
that  man  takes  these  grasses  every  where  for  the  substantive  articles 
of  his  diet  is  the  possession  of  this  substance.  Iron  is  another  sub- 
stance which  is  frequently  deficient  in  the  blood.  It  is  naturally 
supplied  in  the  food ;  but  this  failing,  iron  is  given  medicinally.  Potash 
in  combination  with  vegetable  acids  seems  to  have  the  power  of 
preventing  scurvy.  [Scurvy,  in  Arts  and  Sc.  Div.]  Chloride  of 
sodium  is  another  well-known  instance  of  the  necessity  of  mineral 
ingredients  in  the  food. 

A  few  plain  rules  for  taking  food  will  properly  conclude  this 
article. 

In  the  first  place,  food  should  be  properly  cooked.  Many  substances 
which  are  very  indigestible  when  in  the  raw  state  are  rendered 
perfectly  digestible  by  cooking.  Although  the  stomach  is  capable  of 
digesting  fruits  and  some  kinds  of  seeds  without  any  exposure  to 
heat,  yet,  as  a  general  rule,  the  breaking  down  of  the  tissues  which 
occurs  in  cooking  greatly  facilitates  the  digestion  of  both  animal  and 
vegetable  food.  But  whilst  that  cooking  is  proper  which  enables  the 
stomach  more  easily  to  reduce  the  food  to  the  condition  of  chyle, 
there  are  extremes  of  preparation  which  however  palatable  are  to  be 
avoided.  Food  that  is  much  prepared,  so  as  to  reduce  it  to  a  fluid 
condition,  as  soups,  stews,  and  various  made  dishes,  do  not  present 
sufficient  solid  matter  for  the  healthy  process  of  digestion  to  be 
carried  on.  When  the  object  is  to  prevent  the  stomach  from  doing 
duty  such  food  is  proper.  It  may  also  be  taken  occasionally  with 
advantage  as  a  variety  in  diet,  but  food  taken  long  together  in  this 
form  is  injurious. 

Much  indigestible  food  at  a  time  should  be  avoided.  Many  of  the 
articles  of  our  diet  are  less  digestible  than  others,  and  when  taken  in 
small  quantities  are  not  injurious.    It  is  when  such  substances  are 
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made  the  principal  constituents  of  a  meal  that  danger  is  likely  to 
arise.  To  mention  only  a  few  of  the  less  digestible  kinds  of  foods  : — 
Unfermented  bread  and  biscuits,  uncooked  vegetables  eaten  as  salad, 
unripe  fruits,  cheese,  pie-crust,  fat  meats  smoked,  as  bacon,  and  the 
fat  of  meat,  some  kinds  of  fishes,  especially  the  Crustacea,  crabs, 
lobsters,  &c.  Heavy  meals  of  any  one  of  these  articles  of  diet,  or 
mixtures  of  them,  may  be  very  injurious,  and  produce  serious  attacks 
of  indigestion,  if  not  other  diseases. 

Solid  food  should  be  well  masticated  before  it  is  swallowed.  The 
teeth  are  organs  given  us  on  purpose  to  perform  this  function,  and  its 
accomplishment  is  attended  also  with  the  mixture  of  the  saliva  with 
the  food,  which  seems  to  be  an  important  step  in  the  process  of 
digestion.  Although  by  hasty  mastication  persons  in  business  hope 
to  save  their  time,  they  should  know  that  at  least  it  is  a  loss  of  food, 
if  not  immediately  a  loss  of  health.  Much  more  food  is  digested 
when  it  is  well  masticated  than  when  it  is  swallowed  very  hastily  in 
large  masses.  Food  that  is  imperfectly  masticated  is  digested  with 
difficulty,  and  remains  sometimes  so  long  in  the  stomach  as  to  produce 
irritation  of  the  stomach,  and  remaining  unacted  upon  it  putrifie3, 
producing  pain  and  tainting  the  breath. 

Even  where  mastication  is  very  complete  it  is  always  better  to 
swallow  slowly,  as  by  this  means  every  part  of  the  food  is  brought 
more  fully  under  the  influence  of  the  gastric  acid  of  the  stomach,  by 
which  it  is  prepared  for  absorption  into  the  blood. 

Full  and  heavy  meals  should  be  avoided.  It  is  better  to  get  up 
from  table  with  an  appetite  than  to  feel  that  no  more  food  could  be 
taken.  It  is  always  difficult  to  say  how  much  should  be  with  pro- 
priety taken.  Some  systems  will  bear  twice  as  much  food  as  others, 
whilst  there  are  those  who  require  twice  as  much  food  as  others. 
Scales-and  weights  are  dangerous  instruments  at  table,  as  some  men 
will  starve  on  what  others  will  thrive.  There  is  an  instinct  which,  if 
obeyed,  constantly  cries  "  Hold,  enough ; "  which  if  men  would  listen 
to  would  always  guide  them  right.  The  feelings  after  eating  should  be 
those  of  refreshment  and  comfort — feelings  that  are  not  often  present 
when  too  large  a  meal  has  been  eaten.  All  food  taken  into  the  sys- 
tem and  not  wanted  is  likely  to  be  in  the  way,  and  the  processes 
adopted  by  nature  for  getting  rid  of  the  incubus  are  not  unfrequently 
attended  by  disease  and  death. 

Persons  who  habitually  over-eat  are  frequently  obliged  to  have 
recourse  to  medicines  to  correct  the  errors  of  their  indulgence.  Such 
an  unnatural  way  of  correcting  the  evils  of  an  unnatural  habit  is  itself 
likely  to  produce  disease  in  the  system. 

Active  bodily  exertion  should  not  be  taken  immediately  after  the 
principal  meal.  The  stomach  requires  a  supply  of  blood  to  perform 
its  functions.  If  the  current  is  diverted  to  other  organs  digestion  is 
prevented.  On  this  account  reading  at  meals  is  an  objectionable 
practice.  The  brain  in  this  process  gets  the  blood  which  the  stomach 
requires.  Long  walks  and  hard  study  should  both  be  avoided  after  a 
full  meal. 

Long  fasting  is  bad.  It  is  bad  when  the  body  is  resting;  it  is  much 
worse  when  the  bodyjs  actively  engaged.  The  stomach,  like  all  other 
organs,  performs  its  functions  in  virtue  of  the  stimulus  afforded  it  by 
the  blood.  If  the  blood  is  allowed  to  go  a  long  time  without  a 
renewal  of  its  constituents  it  no  longer  supplies  the  nervous  system 
with  energy  ;  the  stomach,  and  even  other  organs,  flag  in  the  perform- 
ance of  their  duty,  and  as  a  consequence  digestion  is  imperfectly 
performed.  How  often  should  man  eat  in  the  day  ?  In  the  morning, 
at  noon,  and  at  night,  is  the  answer  given  by  the  instincts  of  man. 

The  body  can  go  longer  without  food  whilst  resting  than  when 
awake;  hence  persons  may  with  safety  go  a  longer  number  of  hours 
between  the  night  and  morning  meal  than  between  the  morning  and 
noon,  or  the  noon  and  night  meals. 

There  are  no  rules  without  exceptions  in  certain  cases,  and  there 
are  many  circumstances  which  must  modify  the  application  of  the 
foregoing  rules,  as  well  as  in  other  ways  regulate  the  taking  of  food. 

Age  is  a  perpetually  modifying  influence.  The  new-born  infant 
requires  the  food  which  nature  has  provided  for  its  use  every  hour  or 
two.  As  it  grows  olden  the  intervals  at  which  it  takes  its  food 
become  longer ;  but  it  should  be  always  recollected,  that  as  a  rule 
children  should  have  more  eating  times  than  adults.  Grown-up 
people  are  too  apt  to  assume  that  what  is  good  for  themselves  is  good 
for  children  ;  hence  as  great  an  amount  of  suffering  is  entailed  on 
children  by  restricting  the  quantity  and  times  of  taking  their  diet 
amongst  the  rich  as  come  upon  them  from  absolute  want  amongst  the 
poor.  The  craving  appetite  of  children  is  no  vice  of  fallen  human 
nature,  but  the  incessant  demands  of  an  ever-wasting  yet  ever-growing 
human  body.  Bread  and  butter,  or  treacle,  or  common  cake,  should 
always  be  allowed  if  asked  for  by  rapidly  growing  boys  and  girls 
between  the  hours  which  adults  find  convenient  for  their  meals.  An 
evil  however  arising  out  of  the  healthy  appetite  of  youth  should  be 
guarded  against;  it  is,  that  whilst  growing  a  habit  is  acquired  of 
eating  large  quantities  of  food  which  are  no  longer  required  when 
growth  has  ceased.  If  the  appetite  is  not  checked  by  reason  at  this 
period  of  life,  the  habit  of  eating  more  than  is  necessary  may  be 
productive  of  evil  results. 

Old  age  requires  a  more  frequent  recourse  to  food  than  the  adult, 
though  not  in  so  large  a  quantity.  "A  little  and  often"  is  a  maxim 
that  enables  many  aged  persons  to  continue  their  influence  in  tho 
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world,  whilst  an  attempt  to  maintain  the  habits  of  youth  and  middle 
age  has  cost  many  declining  ones  their  lives. 

The  mode  of  life  influences  the  diet.  The  sedentary,  the  inactive, 
do  not  consume  so  much  muscle  and  nerve  in  their  existence  as  the 
active  and  laborious,  and  accordingly  require  less  food.  The  tailor 
ought  not  to  eat  so  much  as  the  day-labourer ;  and  the  lady  all  day 
in  her  drawing-room  or  carriage  cannot  expect  the  appetite  or  the 
enjoyment  of  food  which  is  bestowed  by  the  laws  of  nature  on  her 
housemaid. 

Other  things  being  the  same,  more  food  is  required  in  winter  than 
in  summer,  more  in  cold  climates  than  in  hot  ones.  This  arises  from 
the  greater  consumption  of  certain  parts  of  the  food  in  maintaining 
the  animal  heat  in  order  to  keep  off  the  external  cold.  Hence,  to 
bring  the  appetite  of  Christmas  to  the  Midsummer  meal  is  to  run  the 
hazard  of  a  surfeit ;  whilst  the  traveller  who  carries  the  eating  habits 
of  the  north  to  countries  under  the  line  frequently  perishes  of  fevers 
brought  on  by  repletion. 

(Moleschott,  Physiologic  des  Nalirungs  Mitlel ;  Ward,  Science  of 
Health  ;  Food  of  Man,  in  Knight's  Shilling  Volumes  ;  Lectures  on  the 
Food  of  Man,  by  Dr.  Lankester;  Letters  on  Diet,  by  Dr.  Lankester; 
Pereira,  On  the  Diet  of  Man ;  Liebig,  Chemistry  of  Food;  Liebig, 
Letters  on  Chemistry  ;  Archer,  Popular  Economic  Botany  ;  Carpenter, 
Principles  of  Physiology.) 

FOOL'S-PARSLEY.  [^Ethusa.] 

FOOT.  [Skeleton.] 

FOOT-PRINTS,  impressions  of  the  feet  of  Reptiles,  as  of  Cheirothe- 
rium  [Amphibia],  and  Birds  (Ornithichnites),  are  now  become  recog- 
nised evidence  of  the  existence  of  particular  races  of  organic  beings, 
in  certain  geological  periods,  though  no  other  traces  of  them  remain. 
By  this  evidence,  the  air-breathing  Vcrtebrata  appear  to  be  of  higher 
antiquity  than  was  formerly  supposed,  and  to  date  from  the  lower 
parts  of  the  Silurian  system. 

FORAMINIFERA  (Foramen,  fcro),  a  group  of  minute  Marine 
Animals  of  low  organisation,  consisting  of  a  slimy  transparent  jelly, 
invested  with  a  hard,  usually  calcareous  shell;  found  in  sea-sand 
and  amongst  marine  refuse  dredged  up  from  deep  water.  Owing  to 
many  of  their  shells  having  a  spiral  form,  these  creatures  were  long 
thought  to  be  highly  organised  Mollusca,  allied  to  the  living  Nautilus 
—an  error  into  which  most  naturalists  fell  until  recently,  when  these 
animals  became  the  subject  of  a  more  rigorous  and  searching  inves- 
tigation than  they  had  previously  undergone. 

Though  usually  very  minute,  their  elegant  forms  early  attracted 
the  attention  of  naturalists.  They  were  noticed  by  Gualtieri,  Planchus, 
and  Ledermuller,  prior  to  the  appearance  of  the  '  Systema  Naturaa' 
of  Linnasus.  In  the  latter  work  they  are  included  amongst  the 
Nautili,  the  animal,  as  well  as  that  of  the  recent  Nautilus  pompiliui 
with  which  Linnaeus  associates  them,  being  alike  unknown  to  the 
Swedish  naturalist.  In  the  12th  edition  are  descriptions  of  15  species. 
Between  1780  and  1800  Soldani,  an  Italian,  wrote  two  elaborate  works, 
abundantly  illustrated,  and  largely  devoted  to  the  recent  and  fossil 
forms  of  Foraminiferous  Shells.  He  divides  them  into  groups  (such 
us  Nautili,  Hammonim,  and  Orthocerata)  in  the  most  arbitrary  manner  ; 
but  the  works  are  monuments  of  his  labour  and  perseverance.  In 
1784  some  of  the  British  species  were  figured  by  Walker  in  his 
'  Testacea  Minuta  Rariora.'  The  '  British  Conchology  '  of  Montagu, 
1803  (and  'Supplement,'  1808),  contained  a  still  larger  number  of 
British  forms,  respecting  the  majority  of  which  the  error  of  Linnaeus 
was  still  followed  ;  but  some  were  shown  to  be  so  different  from  the 
true  Nautili  as  to  require  removing  from  that  genus.  In  1803  Fichtel 
and  Moll  figured  many  of  the  spiral  forms,  which  they  included  amongst 
the  Nautili.  In  1808  De  Montfort  attempted  to  subdivide  the  group 
into  a  number  of  separate  genera,  but  still  regarded  them  as  Cephalo- 
poda, in  which  view  he  was  followed  by  Fleming  and  other  more 
recent  writers. 

In  1825  the  study  of  the  Foraminifera  received  a  fresh  impulse 
from  the  labours  of  M.  D'Orbigny,  a  French  naturalist,  who  in  that 
year  presented  his  first  memoir  on  the  subject  to  the  French  Academy. 
This  memoir  embraced  the  classification  of  the  whole  of  the  Cephalo- 
podous  Mollusca,  or  animals  allied  to  the  Cuttle-Fish ;  with  which 
group  of  organisms  D'Orbigny,  like  his  predecessors  in  the  study, 
imagined  the  Foraminifera  to  have  the  closest  affinities.  He  divided 
the  latter  into  five  great  families,  which  were  again  subdivided  into 
a  number  of  genera,  most  of  them  new ;  the  various  forms  being  thus 
thrown  into  natural  groups  in  a  way  that  had  not  previously  been 
attempted  even  by  De  Montfort.  Though  D'Orbigny  retained  the 
erroneous  idea  of  his  predecessors  as  to  the  zoological  relation  of  the 
Foraminifera,  this  error  did  not  affect  the  value  of  his  subdivisions 
of  the  class,  which  constituted  an  important  step  in  advance  of  all 
that  had  been  done  by  others.  Indeed  the  value  of  his  classification 
is  shown  by  its  retention  in  the  writings  of  all  who  have  succeeded 
him  in  the  study.  He  distributed  the  species  into  55  genera,  intro- 
ducing into  the  catalogue  an  enormous  number  of  new  forms,  which 
he  discovered  in  sands  brought  to  him  from  various  parts  of  the  globe. 
The  views  of  D'Orbigny  and  his  predecessors  respecting  the  Molluscous 
character  of  these  animals  were  sanctioned  by  Cuvier  in  an  edition  of 
the  'Animal  Kingdom,'  published  in  1828. 

In  1835  M.  Dujardin  presented  a  memoir  to  the  '  Annales  des  Sciences 
Naturelles,'  based  upon  an  examination  of  the  recent  animals  of  the 


Foraminifera,  in  which  he  rejected  the  idea  that  they  had  any  affinities 
with  the  Mollusca.  He  pointed  out  the  fact  that  the  animal  which 
tenanted  the  calcareous  shell  was  a  mere  animated  slime,  having  no 
visible  organisation,  and  consequently  very  different  from  the  highly 
organised  Cephalopoda,  with  which  they  had  previously  been  asso- 
ciated. He  considered  their  true  zoological  position  to  be  near  the 
Amaba,  commonly  known  as  the  Proteus  Animalcule,  and  that  they 
constitute  part  of  a  larger  group,  to  which  he  assigned  the  name  of 
Rhizopoda.  In  1838  and  1839  Professor  Ehrenberg  presented  two 
memoirs  to  the  Academy  of  Berlin,  in  which  he  advocated  the  opinion 
that  the  Foraminifera  were  polype-bearing  animals,  allied  to  the 
Flustra  and  other  Moss-Corals,  by  him  termed  Bryozoa,  and  of  which 
they  formed  the  first  order,  Polythalamia.  He  also  assigned  to  them 
internal  organs  which  no  other  observers  have  been  able  to  discover  : 
but  notwithstanding  these  errors  he  did  good  service  by  the  discovery 
that  the  White-Chalk  Rocks  were  principally  composed  of  the  aggre- 
gated shells  of  Foraminifera,  which  by  their  gradual  accumulation 
had  thus  produced  widely-extended  masses  of  calcareous  strata,  many 
hundreds  of  feet  in  thickness.  The  existence  of  numerous  Fossil 
Foraminifera  in  the  Chalk  had  been  demonstrated  by  Mr.  Lonsdale 
in  1835  ;  and  still  later,  the  rich  harvest  of  beautiful  forms  to  be 
obtained  from  these  Cretaceous  strata  was  further  demonstrated  by 
M.  D'Orbigny  in  his  monograph  '  On  the  Foraminifera  of  the  White 
Chalk.' 

In  1845  Professor  Williamson  published  a  memoir  in  the  '  Transac- 
tions of  the  Literary  and  Philosophical  Society  of  Manchester,'  in  which 
he  further  demonstrated  the  entire  absence  of  any  real  resemblance 
between  the  Foraminifera  and  the  Cephalopoda,  and  the  consequent 
necessity  of  arranging  the  former  in  an  inferior  portion  of  the  zoolo- 
gical scale.  At  first  he  adopted  the  idea  of  Ehrenberg,  but  in  a 
subsequent  memoir  (1848)  he  came  to  the  conclusion  that  they  were 
not  polypiferous,  but  that  they  approximated  to  the  Sponges  on  the 
one  hand,  and,  as  had  been  asserted  by  M.  Dujardin,  to  the  Amoeba  on 
the  other :  their  true  position  in  any  linear  arrangement  being  imme- 
diately above  the  former  of  these  classes  of  objects.  In  another 
memoir,  read  in  1851,  describing  the  complicated  structure  of  some 
forms  of  the  genus  Orbiculina,  Professor  Williamson  says,  "  Looking 
at  the  structure  of  the  shell  of  the  Orbiculina  adunca,  and  especially 
at  the  large  orifices  which  communicate  between  its  various  cavities, 
we  cannot  fail  to  observe  that  it  is  a  reticulated  calcareous  skeleton, 
whose  proportionate  relation  to  the  size  of  the  soft  animal  has  differed 
but  little  from  that  of  the  silieeo-keratose  network  of  many  sponges 
to  the  slimy  substance  with  which  they  are  invested.  The  attempt 
to  isolate  the  various  portions  of  0.  adunca,  and  raise  each  portion  to 
the  rank  of  an  individual  animal,  even  in  the  limited  sense  in  which 
we  should  admit  such  a  distinction  in  the  polypes  of  a  Sertularia  or 
of  a  Gorgonia,  appears  to  me  wholly  inadmissible.  If  the  soft 
structures  of  Orbiculina  are  as  devoid  of  visible  organisation  as  those 
of  our  British  Foraminifera,  and  I  have  very  little  doubt  that  such 
will  prove  to  be  the  case,  the  whole  animal  will  be  very  little  raised 
above  the  Polypif 'era,  only  possessing  a  symmetrical  calcareous  skeleton, 
which  is  at  once  both  external  and  internal."  ('  Transactions  of  the 
Microscopical  Society  of  London.') 

In  1846  M.  D'Orbigny  published  his  work  'On  the  Fossil  Fora- 
minifera of  the  Tertiary  Basin  of  Vienna,'  in  which  he  abandoned 
the  views  advocated  in  his  earlier  writings.  He  now  recognised  the 
inferiority  of  these  objects  to  the  Cephalopods,  with  which  he  had 
previously  arranged  them.  He  rejected  the  idea  that  they  were 
aggregated  creatures,  as  held  by  Ehrenberg,  as  also  the  existence  of 
the  intestinal  canal  and  organs  of  reproduction  described  by  the 
illustrious  Prussian ;  but  he  arrived  at  the  conclusion  that  they 
•held  a  position  intermediate  between  tha  Polypifera  and  the 
Echinodermata. 

M.  D'Orbigny  says,  "  After  what  has  preceded  upon  the  character- 
istics of  the  Foraminifera,  the  comparison  demonstrates  that  they 
cannot  be  arranged  in  any  of  the  known  Zoological  Classes.  Much  less 
complex  than  the  Echinodermata  or  the  Polypifera  as  to  their  internal 
organisation,  they  have  through  their  filaments  (pseudopodia)  part 
of  the  mode  of  locomotion  of  the  former,  and  are  by  their  isolated, 
non-aggregated,  free  existence,  more  advanced  in  the  scale  than  the 
latter.  This  individual  existence  of  the  Foraminifera,  the  liberty 
which  they  enjoy,  and  their  mode  of  locomotion,  are  characters 
which  deserve  to  be  taken  into  consideration.  Although  less  complex 
than  many  Polypifera,  they  have  not  a  common  aggregate  life.  A 
multitude  does  not  unite  to  form  a  regular  body  as  amongst  the 
Polypifera.  They  are  locomotive,  which  the  others  are  not.  Their 
means  of  locomotion  are  complex,  and  the  great  regularity  of  the 
testaceous  envelope  of  their  segments  places  them  far  above  the 
Polypifera.  On  the  other  hand,  much  less  perfect  than  the  Echino- 
dermata, they  are  very  inferior  to  them  in  all  respects.  We  believe  also 
that,  because  of  the  radiation  of  their  filaments,  the  position  of  the 
Foraminifera  is  in  the  interval  (embranchement)  of  the  radiating 
animals  of  Cuvier,  between  the  Echinodermata  and  the  Polypifera,  as 
an  altogether  independent  class."  ('  Sur  les  Foraminiferes  Fossiles  du 
Bassin  Tertiaire  de  Vienne,'  p.  19.) 

There  can  be  no  doubt  of  their  great  inferiority  to  the  Echinodermata, 
which  possess  a  distinct  alimentary  canal,  a  nervous  circulating  and 
sexual  system  ;  and  connecting  with  the  defined  digestive  cavity  of 
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the  polype  receut  discoveries  respecting  its  reproduction  by  ova, 
through  the  agency  of  medusiform  buds,  we  must  conclude  that 
these  latter  are  equally  removed  from  the  structureless  animals  of  the 
Foraminifcra.  In  the  preceding  argument  M.  D'Orbigny  forgets  that 
the  freedom,  isolation,  and  independence,  upon  which  he  lays  so  much 
stress,  are  the  characteristics  of  the  fixed  compound  Polypifera,  in 
their  embryonic  or  larval  states.  Consequently  this  feature,  which  in 
the  Foraminifcra  is  normal  and  persistent,  betokens  inferiority  rather 
than  superiority  to  the  Polypifera,  in  which  aggregation  and  fixation 
indicate  maturity  and  a  higher  development.  The  argument  drawn 
from  their  symmetry  is  of  no  value.  Nothing  can  be  more  sym- 
metrical than  many  of  the  sponge  spicula ;  and  in  the  vegetable 
kingdom  the  symmetrical  plants  (Desmidecc)  are  amongst  the 
lowest  forms. 

An  additional  memoir  by  Professor  Williamson,  in  1851  ('  Quarterly 
Journal  of  Microscopical  Science,'  vol.  i.),  afforded  other  and  still 
more  striking  evidence  of  the  probable  correctness  of  the  views 
previously  enunciated,  as  furnished  by  the  structure  of  a  species 
of  Faujasina,  and  especially  showed  that  the  new  growths  which 
added  to  the  thickness  of  the  shell  were  all  applied  to  its  exterior 
and  not  to  its  interior,  apparently  indicating  that  the  gelatin- 
ous animal  had  the  power  of  extending  itself  over  the  exterior 
of  the  shell,  or  of  retreating  k>  its  interior  at  will,  reminding  us  of 
the  movements  of  the  gelatinous  envelope  in  some  of  the  less  highly 
organised  Fungiform  Corals.  (Rymer  Jones,  'Animal  Kingdom,' 
p.  19.)  In  1845  Dr.  Carpenter  laid  before  the  Geological  Society  of 
London  an  elaborate  memoir  on  the  structure  of  some  interesting 
fossil  forms  belonging  to  the  genera  Orbitoides  and  Nummulina, 
which,  with  the  publication  of  M.  D'Orbigny  on  ths  Foraminifcra  of 
Cuba,  constitute  the  chief  additional  works  that  have  appeared  on 
this  subject. 

The  following  is  the  latest  classification  of  the  For aminif 'era  adopted 
by  M.  D'Orbigny,  and  though  marked  by  some  serious  imperfections, 
it  is  the  best  that  has  been  hitherto  published.  The  five  principal 
divisions  are  chiefly  based  on  the  variations  in  the  arrangement  of 
the  successively  added  segments. 

Order  1.  Monostega. — Animal  consisting  of  a  single  segment.  Shell 
composed  of  a  single  chamber.  Genera  :  Gromia,  Dujardin ; 
Orbulina,  D'Orbigny;  Oolina,  D'Orbigny. 

Order  2.  Stichostega. — Animal  consisting  of  segments  arranged  in  a 
single  line.  Shell  composed  of  chambers  superimposed  linearly 
on  a  single  straight  or  curved  axis.    No  spiral  growths ; — 

Glandulina,  D'Orbigny.  Bimulina,  D'Orb. 

Nodosaria,  Lamarck.  Yagimdina,  D'Orb. 

Orthocerina,  D'Orb.  Marginulina,  D'Orb. 

Dcnialina,  D'Orb.  Conulina,  D'Orb. 

Frundicularia,  Defrance.  Pavonina,  D'Orb. 

Liugidina,  D'Orb.  Welbina,  D'Orb. 


Order.  3.  Helicostega. — Animal 
a  spiral.     Chambers  piled 
forming  a  spiral  volute : — 
Crislellaria,  D'Orb. 
Flabellina,  D'Orb. 
Robulina,  D'Orb. 
Fusidina,  Fischer. 
Nonionina,  D'Orb. 
Nummulina,  D'Orb. 
Assilina,  D'Orb. 
Siderolina,  Lamarck. 
Hauerina,  D'Orb. 
Opcrcnlina,  D'Orb. 
Vertcbralina,  D'Orb. 
Polystomella,  Lamarck. 
Peneroplis,  Lamarck. 
Dendritina,  D'Orb. 
Spirolina,  Lamarck. 
Cyclolina,  D'Orb. 
Lituola,  Lamarck. 
Orbiculina,  Lamarck. 

Order  4.  Entomostega. — Animal  composed  of  alternating  segments 
forming  a  spiral.    Chambers  piled  up  or  superimposed  upon  two 
alternating  axes,  forming  a  spiral : — 
Robertina,  D'Orb.  Heterostcgina,  D'Orb. 

Asterigerina,  D'Orb.  Cassidulina,  D'Orb. 

Amphistegina,  D'Orb. 

Order  5.  Enalloslega. — Animal  composed  of  alternately  arranged 
segments  without  forming  a  spiral.  Chambers  disposed  alternately 
along  two  or  three  distinct  axes,  not  forming  a  spiral ; — 
Dimorphina,  D'Orb.  Textilaria,  Defrance. 

Guttulina,  D'Orb.  Yulvulina,  D'Orb. 

Polymorphina,  D'Orb.  Bolivina,  D'Orb. 

Yirgidina  D'Orb.  Sagrina,  D'Orb. 

Bigencrina,  D'Orb.  Gmeolina,  D'Orb. 

Gcmmulina,  D'Orb, 


consisting  of  segments  arranged  in 
up  or  superimposed  on  one  axis, 

Alveolina,  D'Orb. 
Rotalina,  Lamarck. 
Globigerina,  D'Orb. 
Planorbulina,  D'Orb. 
Truncatulina,  D'Oi-b. 
Anomalina,  D'Orb. 
Rosalina,  D'Orb. 
Yalvulina,  D'Orb. 
Vcrneuiiina,  D'Orb. 
Bulimina,  D'Orb. 
Uvigerina,  D'Orb. 
Pyrulina,  D'Orb. 
Faujasina,  D'Orb. 
Cauderina,  D'Orb. 
Chrysalidina,  D'Orb. 
Clavulina,  D'Orb. 
Gaudryna,  D'Orb. 


Order  G.  Agalhistcga. — Animal  composed  of  segments  wound  round 

an  axis.     Chambers  wound  round  a  common  axis,  each  one 

investing  half  the  entire  circumference : — 

Uniloculina,  D'Orb.  Cruciloculina,  D'Orb. 

Bilocidina,  D'Orb.  Articulina,  D'Orb. 

Fabularia,  D'Orb.  Sphceroidina,  D'Orb. 

Spirolocidina,  D'Orb.  Quinqueloculina,  D'Orb. 

Triloculina,  D'Orb.  Adclosina,  D'Orb. 

The  simplest  type  of  the  Foraminifcra  (Monostega)  presents  but  a 
single  segment,  and  i3  illustrated  by  the  Orbulina  universa  {fig.  1), 
which  is  a  small  spherical  shell  with  a  lateral  aperture,  the  interior  of 
which  has  been  occupied  by  the  living  jelly  to  which  the  shell  owes 
its  existence.  The  beautifully  symmetrical  Lagence,  or  Flask  Animals 
{fig.  2),  the  British  species  of  which  have  been  figured  by  Professor 
Williamson  in  the  'Annals  of  Nat.  Hist.,'  also  belong  to  this  type. 

In  the  order  Stichostega,  as  for  example  the  Nodosaria,  Denta- 
lina  (fig.  3),  the  shell  advances  beyond  the  simple  type  of  the 
Monostega  by  a  process  of  linear  budding.  The  first  cell  is  usually 
spherical,  as  in  Orbulina,  but  through  the  orifice  in  this  primary  cell 
there  protrudes  as  a  growth  from  the  contained  animal  segment,  a 
second  segment,  usually  a  little  larger  than  the  first,  which  speedily 
incases  itself  in  a  shelly  covering.  This  new  growth  is  successively 
foljowed  by  others  developed  in  the  same  way,  until  the  organism 
attains  to  its  maturity,  when  it  exhibits  a  series  of  cells  arranged  end 
to  end  in  a  straight  or  but  slightly  curved  line. 

In  the  Helicostega,  a  large  and  conspicuous  group,  the  gemmation 
takes  place  with  a  spiral  bias,  producing  the  nautiloid  form  of  shell 
which  misled  the  earlier  microscopists.  Sometimes  all  the  convo- 
lutions are  visible.  (Opcrcnlina,  fig.  4.)  In  others  the  outer  convolution 
embraces  those  previously  formed,  and  conceals  them  (Cristellaria, 
fig.  5).  In  a  third  type  all  the  spiral  convolutions  are  visible  on  one 
truncated  half  of  the  shell,  whilst  they  are  embracing  on  the  others 
(Faujasina,  fig.  6),  thus  combining  the  other  two  types.  Some  genera, 
like  the  Stichostegous  and  Heliostegous  orders,  develop  on  the 
plan  of  the  latter,  up  to  a  certain  stage  of  their  growth,  whei\  the 
arrangement  of  the  cells  ceases  to  be  spiral  and  becomes  straight, 
(Spirolina,  fig.  7),  as  in  the  Nodosarice.  The  orifices  penetrating  the 
septa  and  connecting  the  contiguous  segments  are  sometimes  single, 
and  at  others  more  numerous. 


].  Orbulina  universa,  2.  Lagcna  striata,  vav.  perlucida,  3.  Dentalina 
communis ;  Cha'.k.  4.  Operculum.  5.  Criitellaria  Lyonsii ;  Chalk.  6.  Fau- 
jasijia.     7.  Spirolbia. 

In  the  Entomostega  the  shell  is  spiral,  as  in  the  Helicostega,  but 
instead  of  each  chamber  being  equilateral,  it  has  a  larger  and  a 
smaller  side,  the  position  of  which  is  alternately  reversed  as  the 
segments  are  multiplied.    (Cassidulina,  fig.  8.) 

In  the  Enallostcga  the  new  segments  are  arranged  alternately  on 
opposite  sides  of  a  central  line,  bo  as  to  form  two  parallel,  non-spiral, 
alternating  series  (Textilaria,  fig.  9),  the  segments  being  connected  by 
a  single  orifice. 

The  Agathistcga  present  an.  entirely  different  aspect,  as  well  as 
structure,  from  the  rest  of  the  Foraminifcra.  They  are  much  less 
transparent  than  the  majority  of  the  other  orders,  being  composed  of 
a  material  resembling  white  porcelain,  and  which  presents  a  rich 
amber-brown  hue  when  viewed  by  transmitted  light.  They  are 
usually  more  or  less  oblong,  and  as  each  new  segment  is  equal  to  the 
entire  length  of  the  shell,  it  follows  that  the  terminal  orifice  presents 
itself  alternately  at  its  opposite  extremities.  Sometimes  the  new 
segments  are  spread  out  in  one  uniform  plane  (Spiroloculina,  fig.  10), 
at  other  times  each  new  segment  instead  of  being  exactly  opposite  its 
neighbour,  is  a  little  on  one  side  of  it;  consequently  the  chain  ol'seg* 
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ments  is  wound  round  the  primary  central  one,  as  the  thread  is  around 
a  ball  of  worsted.    (Quinqueloculina,  Triloculina.) 

In  the  great  majority  of  the  species  the  interior  of  each  chamber  is 
simple  and  undivided,  but  there  are  some  forms,  especially  amongst 
the  Hdicosttga,  in  which  the  newer  and  more  external  chambers  are 
subdivided  either  by  transverse  pillars  or  by  complete  partitions 
perforated  by  one  or  more  apertures,  through  which  prolongations  of 
the  gelatinous  substance  unite  the  various  segments  of  the  soft  animal. 
(Orbiculina,  fig.  11.)  Ordinarily  but  one  such  chain  of  communica- 
tions exist  (animal  of  Rosalina,  fig.  12);  but  in  the  cases  just  referred 
to,  there  is  a  great  increase  in  the  number  of  such  orifices,  so  that 
the  septa  become  completely  cribriform.  The  distribution  of  these 
apertures  affects  the  gemmation  or  mode  of  growth,  since  it  is 
through  them  that  the  new  segments  are  successively  formed,  the 
gelatinous  substance  being  extended  by  a  process  of  budding  or 
sprouting.  An  increase  in  the  number  of  such  orifices  is  most 
common  where  the  consecutive  segments  present  a  rapid  increase  in 
their  size.  In  the  genus  Orbiculina,  this  growth  is  sometimes  so 
remarkable  that  the  new  segments  soon  form  concentric  circles, 
embracing  all  those  previously  formed.  (Orbiculina  complanata,  fig  11.) 
In  such  examples  the  connecting  apertures  are  distributed  round  the 
entire  periphery,  and  gemmation  most  probably  takes  place  simulta- 
neously through  them  all ;  so  that  the  soft  animal,  if  decalcified  by  an 
acid,  would  present  a  succession  of  rings,  inclosing  one  another,  and 
connected  together  by  transverse  radiating  bars. 

The  memoirs  of  Professor  Williamson  have  shown  that  tho  shell 
inclosing  each  new  segment  is  at  first  very  thin  ;  but  as  additional 
calcareous  chambers  are  formed,  each  such  addition  not  only  encases 
the  new  gemmation  of  the  soft  animal,  but  extends  over  all  the 
exterior  of  the  previously-formed  shell.  The  exact  way  in  which  this 
is  accomplished  is  doubtful ;  but  it  is  probable  that  the  soft  animal 
has  the  power  of  diffusing  itself  over  the  shell,  and  depositing  upon 
its  surface  additional  layers  of  calcareous  matter. 

8  9  10  llo 
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«.  Casslduli/ia.  0.  Textilaria.  10.  Spirolocttlina.  11.  Orbiculina  com- 
planata.  11a.  Part  of  two  chambers  of  an  Orbiculina.  12.  Decalcified 
animal  of  a  Hoxalina.  13.  Rosalind  globularis,  viewed  as  a  transparent  object 
showing  the  foramina,  14.  Horizontal  section  of  Fig.  6,  showing  the  interna! 
system  of  tubes.  15.  Fossil  Nummulina.  16.  Vertical  section  of  Fig.  15. 
17.  Verneuilina  triearinata ;  from  the  Chalk.  18.  Rosalina  Lorneraria ; 
from  the  Chalk.    19.  Glohigcrina  crctacca  ;  from  the  Chalk. 
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The  foramina  in  the  calcareous  shell  present  various  appearances, 
Sometimes  they  are  large  and  conspicuous  (Rosalina  globular^,  fig.  13) ; 
at  others  they  are  so  small  that  their  existence  is  only  to  be  demon* 
strated  by  means  of  high  magnifying  powers.  Through  these  fora- 
mina, long  delicate  processes  of  the  soft  animal,  termed  pseudopodia, 
are  protruded.  The  exact  use  of  these,  whether  for  tactile,  prehensile, 
and  locomotive  purposes,  or  for  the  imbibition  of  nutritive  fluid,  is  not 
very  clear ;  but  they  very  probably  fulfil  in  some  degree  each  of  these 
functions.  They  may  be  regarded  as  analogous  to  the  prolongations 
which  the  Proteus  Animalcule (Amceba)  extends  in  various  directions; 
only  in  the  Foraminifera  these  organs  are  more  delicate  a3  well  as 
more  uniform  in  thickness  than  in  the  shelless  creature  referred  to. 

Professor  Williamson  has  also  demonstrated  the  existence  in  several 
species  of  a  curious  system  of  interspaces  and  branching  tubes,  which 
ramify  amongst  the  calcareous  layers  forming  the  walls  of  the  shells. 
(Horizontal  section  of  Faujasina,  fig.  14.)  These  are  especially 
obvious  in  the  genera  Faujasina,  Operculina,  and  Amphistegina.  The 
tubes  open  at  the  exterior  of  the  shell,  especially  at  the  peripheral 
margins,  either  by  a  few  large  or  by  numerous  small  apertures. 
These  canals  are  probably  designed  to  admit  water  to  the  interior 
segments  of  the  animal,  with  which  they  communicate  through  the 
minute  foramina.  In  some  cases  the  pseudopodia  are  protruded 
through  such  of  these  canals  as  are  situated  in  the  umbilical  region  ; 
but  these  appear  to  be  exceptional  instances. 

The  relations  of  the  Foraminifera  to  Paleontology  render  them 
interesting  objects  to  the  geologist.  Many  of  the  more  recent  calca- 
reous strata  chiefly  owe  their  origin  to  the  accumulation,  through 
successive  ages,  of  these  minute  atoms.  The  White  Chalk  Rocks  are 
mainly  composed  of  them  ;  vast  ranges  of  Tertiary  Strata  present  the 
same  characteristic  features ;  and  though  the  older  Limestones  have 
been  so  altered  by  pressure  and  chemical  agents  that  their  origin  is 
less  clear,  there  are  many  indications  that  they  have  primarily  resem- 
bled the  rocks  of  more  recent  age — an  inference  that  is  rendered 
probable  by  the  great  extent  to  which  sediments  now  accumulating 
in  the  bottom  of  the  sea  are  charged  with  these  little  organisms,  and 
in  some  cases  entirely  composed  of  them. 

The  Fossil  Foraminifera  are  chiefly  distinguishable  from  recent  ones 
in  the  greater  prevalence  of  specimens  of  comparatively  large  size. 
Though  one  recent  species  was  brought  from  Borneo  by  Sir  E.  Belcher 
measuring  more  than  2  inches  in  diameter,  the  living  forms  usually 
range  from  the  |th  to  the  -^gth  of  an  inch.  But  the  Tertiary  Strata  of 
the  earth  abound  in  examples  of  the  fossil  genus  NummuUte  (Num- 
mulina, fig.  15),  so  called  from  their  resemblance  to  coins,  which  vary 
from  the  gth  of  an  inch  to  the  size  of  half-a-crown.  These  are  often 
so  abundant  as  to  form  mountain  masses,  extending  through  the  Alps, 
Northern  Italy,  Greece,  Syria,  Egypt,  and  Northern  India.  The 
Mokkadam  Mountains  in  Egypt,  where  the  stone  used  in  building  the 
pyramids  was  obtained,  chiefly  consist  of  these  Nummulites,  which 
are  known  to  the  natives  by  the  name  of  Pharoah's  Pence. 


Nummulites  Icnticularis. 


The  structure  of  the  Nummulites  has  been  investigated  by  Messrs. 
Jolie  and  Leymerie,  and  especially  by  Dr.  Carpenter,  whilst  the  specific 
forms  have  been  studied  by  M.  D'Archiac.  The  genus  belongs  to  the 
group  of  the  order  Helicostega,  in  which  the  outer  convolutions  com- 
pletely embrace  the  earlier-formed  ones ;  hence  it  is  only  by  making 
microscopic  sections,  or  thin  slices,  that  their  structure  can  be  fully 
seen.  When  such  a  section  is  carried  horizontally  through  the  centre 
of  the  shell  the  segments  present  a  spiral  arrangement ;  they  as  well 
as  the  convolutions  being  remarkable  for  their  small  size  and  conse- 
quent great  number.  In  other  respects  they  present  few  or  no  essential 
differences  distinguishing  them  from  more  recent  forms.  A  still  more 
curious  genus,  known  by  the  name  of  Orbitoides,  occurs  in  America, 
Switzerland,  and  India ;  in  the  former  of  which  countries  it  appears 
largely  to  represent  the  Nummulites  of  the  Old  World.  The  labours 
of  Dr.  Carpenter  have  revealed  a  remarkable  structure  in  this  genus, 
but  one  that  appears  to  have  some  recent  representatives. 

Forms  of  Foraminifera  have  been  found  in  every  formation  from 
the  Silurian  to  the  Tertiary.  In  most  countries  the  superficial  marls 
and  silts  which  are  associated  with  peat  are  found  to  be  full  of  the 
siliceous  shields  of  Diatomaccw,  and  with  these  are  found  the  calcareous 
shells  of  Foraminifera.  They  diminish  in  numbers  as  we  pass  below 
the  Chalk  ;  perhaps  also  they  recede  more  from  the  forms  of  exist- 
ing minute  Polylhalamacea,  but  this  is  a  point  requiring  further 
investigation.  The  most  abundant  forms  in  the  Chalk  belong  to 
Rotalia,  Spirolina,  and  Textilaria.  In  the  Oolites  and  Mountain 
Limestone  the  forms  generally  resemble  those  of '-Textilaria, 
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The  following  table  exhibits  a  summary  of  the  distribution  of  the 
genera  : — 

In  Cainozoic  Strata  of  Britain,  according  to  Morris's  Catalogue. 


Anomalina. 

Biloculina. 

Cristellaria. 

Dentalina. 

Glandulina. 

Globigerina. 

Marginulina. 

Nodosaria. 

Nonionina. 

Operculina. 

Planorbulina. 


Polymorphina. 

Polystomella. 

Quinqueloculina. 

Rottdina. 

Rosalina. 

Rotalia. 

Spiroloculina. 

Textilaria. 

Triloculina. 

Truncatulina. 


In  the  Cainozoic  Strata,  taken  generally,  Bronn  enumerates  46 
genera,  and  Ehrenberg  has  augmented  the  number. 


In  Mesozoic  Strata.  Chalk 
of  Maestricht,  Meudon, 
Wilts,  &c. 

(Morris's  Catalogue.) 


In  Mesozoic  Strata.  Oolite 
of  Caen.  (Bronn.) 

Oolite  of  Stonesfield. 

Oolite  of  Yorkshire. 

In  Palaeozoic  Strata.  Moun- 
tain Limestone  of  Bristol. 

Limestone  of  South  Devon. 


Bulimilina. 

Cristellaria. 

Dentalina. 

Gaudryina. 

Globigerina. 

Lituola. 

Marginulina. 

Nummulina. 

Rosalina. 

Rotalia  (7  species  British). 

Siderolina. 

Spirolina. 

Textilaria. 

Truncatulina. 

Turbinulina. 

Cristellaria. 

Planularia. 

Textilaria  (?). 

Rotalia  (?). 

Rotalia  (?). 

Textilaria  (?).  frequent. 
Textilaria  (?). 
Genus  (?). 


In  a  fossil  state  the  shells  of  Rotalia  show  the  minute  perforations 
through  which  the  pseudopodous  tentacula  passed,  and  by  a  careful 
examination  of  the  remains  of  those  bodies  embalmed  in  flint  Dr. 
Mantell  ('  Medals  of  Geology,'  vol.  i.  p.  232)  has  shown  the  general 
internal  arrangement  of  the  shell,  and  general  form,  if  not  the  minute 


Foraminifer  of  the  Mountain  Limestone,  forming  the  centre  of  an  oolitic  grain. 
1'ower  120.  (Original.) 


Foraminifera  of  the  Chalk,  obtained  by  brushing  it  in  water. 
Tower  120.  (Original.) 


organisation,  of  the  animal  inhabitant.  In  a  communication  to  tha 
Geological  Society  of  London  this  author  has  expressed  his  opinion 
tbat  the  soft  body  of  Rotalia  is  actually  silicified,  and  distinguishable 
by  colour  from  the  clearer  flint  which  has  replaced  the  shell. 

The  relation  of  the  Fossil  Foraminifera  to  the  recent  types  is  perhaps 
closer  than  that  of  most  other  tribes.  It  appears  not  only  that  several 
Tertiary  forms  are  identical  with  living  species,  but  further,  according 
to  Ehrenberg,  that  no  less  than  nine  or  ten  Foraminifera  of  the  Chalk 
are  undistinguishable  from  existing  species.  The  following  is  the  list 
of  those  species  and  the  localities  where  they  occur  in  real  Chalk : — 


I. 

Globigerina  bulloides      .  . 

.      .      .  Denmark. 

2. 

Globigerina  helicina 

.  Cattolica. 

3. 

Rosalina  globularis 

Gravesend. 

4. 

Rotalia  ocellata  .... 

.  Cattolica. 

5. 

Rotalia  globulosa 

.  Riigen. 

6. 

Rotalia  perforata 

.  Cattolica. 

7. 

Rotalia  turgida 

■  Gravesend. 

8. 

Textilaria  aciculata 

.  Brighton. 

9. 

Textilaria  globulosa 

.  Riigen. 

10. 

Spirolina  cylindracea 

.  Paris. 

Even  if  some  doubt  must  remain  as  to  the  exact  identity  of  the 
specific  forms  thus  declared  to  occur,  both  in  recent  and  in  cretaceous 
beds,  the  analogies  are  too  close  and  too  numerous  to  allow  of  hesi- 
tation in  admitting  that  the  Foraminiferous  races  of  the  Mesozoic  and 
Cainozoic  periods  have  more  decided  affinity  than  appears  in  any 
other  group  of  organic  life.  As  some  of  the  Polypiaria  of  the  Silurian 
series  pass  upwards  into  the  Devonian  era,  some  of  the  Foraminifera 
of  the  Chalk,  with  Terebratida  vitrea  and  T.  Caput  Serpentis,  appear  to 
reach  our  own  day ;  and  thus  by  feeble,  but  not  to  be  neglected  links, 
the  systems  of  ancient  and  modern  life  are  united  into  one  only 
partially  discontinuous  series ;  the  seeming  interruptions  being  in  the 
higher  grades  of  life,  the  less  striking  connections  being  formed  by 
the  simpler  marine  organic  structures,  which  might  better  survive 
great  physical  catastrophes,  and  better  endure  successive  variations 
in  the  condition  of  the  sea.    [See  Supplement.] 

FORBIDDEN  FRUIT.  [Cirnus.] 

FOREST-FLY.  [Hippoboscidje.] 

FOREST-MARBLE,  one  of  the  upper  beds  of  the  Bath  Oolite 
series.  [Oolite.] 

FORFICU'LIDyE,  a  family  of  Insects  belonging  to  the  order 
Orthoptera,  and,  according  to  some  authors,  constituting  the  order 
Dermaptera. 

To  this  family  belong  the  various  species  of  Earwigs.  They  are 
distinguished  from  the  Orthopterous  Insects  (excepting  the  Blatta; 
and  the  Mantis  tribes,  which  with  the  Forficula  constitute  Latreille's 
family  Cursoria)  by  having  the  posterior  legs  formed  for  running. 
Their  wings,  when  folded,  are  almost  always  disposed  horizontally  on 
the  body.  The  females  have  no  corneous  ovipositor.  Both  sexes 
however  are  furnished  with  two  corneous  forcep-like  appendages  at 
the  hinder  extremity  of  the  body.  The  antennae  are  slender,  filiform, 
inserted  before  the  eyes,  and  vary  considerably  as  to  the  number  of 
their  joints;  the  thorax  is  generally  of  a  rounded  form,  and  but 
slightly  convex. 

The  family  Forficulidce  is  divided  by  Dr.  Leach  into  three  genera, 
the  principal  characters  of  which  are  taken  from  the  number  of  joints 
to  the  antenna?.  This  first  genus,  that  to  which  he  restricted  the 
name  of  Forficula,  is  distinguished  by  having  14  joints  to  the  antennas. 
In  the  next  genus  (Labidoura)  the  antennae  have  30  joints ;  and  in  the 
last,  the  genus  Labia,  the  antenna?  are  12-jointed. 

To  the  first  of  these  genera  belongs  our  common  Earwig  {Forficula 
auricularia,  Linn.),  an  insect  too  well  known  to  require  a  description. 

Earwigs  appear  to  prefer  damp  situations ;  are  found  under  stones 
and  under  the  bark  of  trees,  frequently  in  great  abundance.  They 
are  also  found  in  flowers,  which  they  destroy  by  eating  the  leaves,  &c. 

A  remarkable  fact  connected  with  the  habits  of  the  Earwig  is,  that 
the  female  sits  upon  her  eggs  in  the  manner  of  the  hen ;  and  the 
young  (which  resemble  the  parent,  except  in  being  of  a  paler  colour 
and  having  neither  wings  nor  elytra),  as  soon  as  they  are  hatched, 
creep  under  the  belly  of  the  mother  for  protection. 

The  wings  of  the  Earwig  are  transparent,  of  large  size,  and  when 
expanded  are  shaded  like  a  fan  :  the  principal  nervures  radiate  from 
one  point  near  the  anterior  margin.  These  organs  when  not  in  use 
are  folded  beneath  two  small  horny  wing-cases,  and  hence  to  the 
common  observer  the  animal  appears  wingless. 

The  male  and  female  common  Earwig  differ  considerably  in  their 
anal  forceps,  those  of  the  female  being  less  curved  and  destitute  of  a 
tooth-like  process  which  is  observed  on  the  inner  side  at  the  base  of 
the  forceps  of  the  male. 

There  is  in  this  country  another  species  of  Earwig  almost  equally 
common  with  that  we  have  just  noticed,  but  which  is  of  a  much 
smaller  size.  It  is  found  about  hot-beds  and  dunghills,  and  differs 
from  the  common  Earwig  somewhat  in  its  habits  as  well  as  in  its 
structure.    This  belongs  to  the  genus  Labia. 

One  species  of  the  genus  Labidoura  is  also  found  in  England,  but 
is  of  rare  occurrence.  It  is  of  a  much  larger  size  than  the  common 
Earwig. 

FORGET-ME-NOT.  [Mtosotis.] 
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FORMATION,  a  geological  term  subordinate  to  'system,'  and 
including  special  '  groups,'  or  assemblages  of  strata ;  in  a  looser  sense 
it  applies  also  to  pyrogenous  rocks  and  mineral  veins. 

FORMICA  a  genus  of  Insects  belonging  to  the  family  Formicidce. 
It  ia  distinguished  by  having  the  foot-stalk  of  the  abdomen  composed 
of  a  single  joint,  the  mandibles  triangular,  and  denticulated  at  the 
edge.  The  females  are  destitute  of  a  sting.  This  genus  comprises 
about  a  dozen  British  species,  the  largest  of  which  is  the  Hill-Ant  or 
Horse-Ant,  F.  rufa.  The  neuters  in  this  species  are  about  one-third 
of  an  inch  long,  of  a  black  colour,  with  the  thorax,  abdominal  scale, 
and  a  large  part  of  the  head,  red.  It  makes  its  large  conical  nest  in 
the  open  ground  in  woods,  &c,  amassing  together  large  quantities  of 
sticks,  straws,  &c.    For  a  description  of.  these  nests  see  Ant. 

F.  sanguinea  is  of  a  blood-red  colour,  with  the  eyes  and  abdomen 
black,  and  the  wings  'dusky  at  the  base.  The  neuter  is  similarly 
coloured,  except  that  the  head  is  darker.  The  male  is  black,  with 
red  legs.  This  species  burrows  in  wood,  and  is  one  of  those 
which  steal  the  young  of  other  species,  rearing  them  to  perform  the 
duties  of  the  nest.  Two  of  the  species  subject  to  these  marauders 
are  F.  cunicularia  and  F.  fusca,  both  of  which  are  inhabitants  of  this 
country.  The  latter  species  is  of  a  shining  black  colour,  with  a  slight 
ashy  tinge ;  its  form  is  rather  long,  and  it  is  nearly  smooth ;  the 
three  or  four  basal  joints  of  the  antennae  are  of  a  red  colour,  as  are 
also  the  legs ;  the  abdominal  scale  is  large  and  triangular ;  and  the 
ocelli  are  distinct.  It  establishes  its  nest  under  stones,  mo3s,  &c, 
and  at  the  foot  of  trees,  the  nest  being  entirely  under  ground. 

Among  the  exotic  species  of  this  genus  are  to  be  found  many 
which  are  extremely  injurious  or  annoying  in  their  habits.  Of  these 
the  Sugar- Ant  of  the  West  Indies  is  "perhaps  the  most  extensively 
prejudicial.  F.  sacckarivora,  as  it  is  called,  establishes  its  nest  at  the 
root  of  sugar-canes,  lime-trees  and  lemon-trees,  where  it  loosens  the 
earth  so  that  the  trees  are  either  blown  down  by  the  violent  gales,  or 
so  completely  deprived  of  nourishment  at  the  roots  that  they  soon 
die.  Some  years  ago  the  injuries  committed  by  this  insect  were  so 
great  that  a  reward  of  20,000?.  was  offered  by  the  planters  to  any  one 
who  should  discover  an  effectual  mode  of  destroying  them,  yet  nothing 
could  be  found  to  stay  their  ravages.  The  aid  of  fire  was  even 
resorted  to  in  vain;  the  insects  rushing  into  the  flames  in  such 
myriads  as  to  extinguish  it.  Heavy  torrents  of  rain  at  last  effected 
their  destruction. 

F.  indefessa,  another  exotic  species,  is  described  by  Colonel  Sykes  as 
being  an  extraordinary  instance  of  the  operations  of  instinct  in  so  low  a 
form  of  animal  life.  The  fondness  of  these  insects  for  sweet  substances 
is  very  great,  and  their  attacks  on  such  things  were  resisted  in  every 
possible  manner,  yet  although  the  table,  on  which  the  confectionary  and 
sweets  were,  was  placed  with  its  legs  in  water  and  removed  a  short  dis- 
tance from  the  wall,  they  succeeded  in  reaching  them,  to  the  great 
astonishment  of  all,  until  the  mode  of  access  was  discovered.  Colonel 
Sykes  says,  "  I  observed  an  ant  upon  the  wall  about  a  foot  above  the 
level  of  the  sweets  ;  it  fell,  and  instead  of  passing  between  the  wall  and 
the  table  and  alighting  upon  the  ground  it  fell  upon  the  table."  Others 
followed  its  example  with  similar  success;  and  it  was  no  longer 
a  matter  for  doubt  as  to  how  they  continued  to  swarm  in  such 
numbers  about  their  favourite  food,  however  carefully  guarded. 

FORMICIDCE,  an  extensive  family  of  Hymenopterous  Insects, 
belonging  to  the  section  Aculeata,  and  to  the  sub-section  Heterogyna 
of  Latreille,  comprising  the  Linnaean  genus  Formica,  or  the  numerous 
tribes  of  Ants.  The  family  is  distinguished  by  the  wingless  state  of 
their  abortive  females,  by  the  great  length  of  the  basal  joint  of  the 
antennae  in  the  females  and  the  neuters,  in  which  they  are  elbowed  at 
the  extremity  of  this  joint,  and  by  the  first  or  the  first  and  second 
joints  of  the  abdomen  being  knotted ;  the  upper  lip  of  the  neuters  is 
large,  horny,  and  perpendicular,  falling  between  the  jaws ;  the  eyes 
are  rounded,  or  oval  and  entire ;  the  jaws  are  large  in  many  of  the 
species,  the  form  of  these  organs  varying  greatly  in  many  of  the 
species.  In  their  structural  character  the  Formicidce  resemble  the 
Tiphue  and  Doryli  belonging  to  the  section  of  the  Sand-Wasps.  The 
neuters  are  smaller  than  the  males,  and  these  are  smaller  than  the 
females ;  the  abdomen  in  the  first  and  last  of  these  sexes  is  composed 
of  six  segments,  in  the  male  of  seven.  The  females  and  neuters  are 
furnished  with  a  sting  in  many  of  the  species.  Those  species  which 
have  stings  emit  an  irritating  fluid  into  the  wounds  which  they  make, 
while  the  stingless  species  discharge  a  red  transparent  fluid  on  to  the 
skin,  causing  painful  blisters. 

The  various  genera  of  this  family,  according  to  Latreille,  are : — 
Formica,  Polyergus,  Ponera,  Myrmica,  and  Atta.  This  last  genus 
differs  from  Myrmica  only  in  having  very  short  palpi;  the  head  of 
the  workers  is  generally  very  thick.  Acephalota  is  the  Visiting 
Ant  of  the  West  Indies.  [Ant;  Formica;  Polyekqus;  Ponera; 
Myrmica.] 

FORSTERITE,  a  Crystallised  Mineral,  the  primary  form  of  which 
is  a  right  rhombic  prism.  The  crystals  are  colourless,  translucent, 
brilliant,  and  small ;  they  are  harder  than  quartz.  This  substance 
occurs  at  Vesuvius  accompanied  by  pleonaste  and  pyroxene.  It  has 
not  been  accurately  analysed,  but  contains  silica  and  magnesia. 

FOSSIL  COPAL  was  first  found  in  the  Blue  Clay  at  Highgate,  near 
London ;  it  occurs  also  at  Wochlow  in  Moravia. 

it  occurs  in  irregular  pieces  or  small  nodular  masses.    Its  colour 


is  yellowish  or  dull  brown;  nearly  opaque.  Lustre  resinous.  Fracture 
conchoidal.  Specific  gravity  L046.  When  heated  it  yields  an 
aromatic  odour,  and  melts  into  a  limpid  fluid ;  it  burns  with  a  yellow 
flame  and  much  smoke.  When  strongly  heated  in  contact  with  tho 
air,  it  is  totally  dissipated. 

FOSSILS.  The  term  '  Fossil,' in  its  general  acceptation,  signifies 
that  which  may  be  dug  out  of  the  earth.  In  this  sense,  antiquities, 
as  well  as  natural  metallic  and  mineral  bodies,  may  be  said  to  be 
fossils.  But  the  word  is  generally  used  among  geologists  and  mine- 
ralogists sometimes  to  designate  simple  and  compound  mineral 
bodies,  such  as  earth,  salts,  bitumens,  and  metals,  but  more  generally 
the  petrified  forms  of  plants  and  animals  which  occur  in  the  strata 
that  compose  the  suriVtae  of  our  globe.  Most  of  these  fossil  species, 
many  of  the  genera,  and  some  of  the  families,  are  extinct ;  and  all  of 
them  were  considered  in  the  darker  ages  to  owe  their  origin  to  the 
plastic  power  of  the  earth.  They  were  named  Lapides  idiomorphi, 
L.  figurati,  and,  as  their  organic  nature  began  to  be  suspected,  L. 
diluviani.  Superstition  was,  in  old  times,  busy  with  some  of  them, 
the  Belemnites  and  Ammonites  for  example. 

The  appellation  Petrifacta,  '  Petrifactions,'  soon  became  common  in 
books  and  catalogues  of  cabinets,  and  then  Sir  John  Hill's  proposition 
to  denominate  such  petrified  bodies  extraneous  or  adventitious 
fossils,  was  adopted  by  many  naturalists.  Parkinson  objected  to 
'Petrifactions'  as  a  general  term,  and  distinguished  'Fossils'  by  em- 
ploying the  expression  '  Primary  Fossils '  to  denote  those  mineral 
substances  which  are  supposed  to  have  been  native,  or,  in  other  words, 
to  have  existed  primitively  in  the  earth  ;  and  by  applying  the  appel- 
lation 'Secondary  Fossils'  to  the  petrified  exuviae  of  plants  and 
animals.  Though  the  terms  of  this  last-mentioned  writer  are  now  no 
longer  adopted,  he  must  always  be  considered  as  one  of  the  fathers  of 
this  branch  of  geology,  a  branch  which  William  Smith  first  effectively 
used  as  the  key  to  the  stratification.  In  the  steps  of  Smith  the  first 
writers  on  this  subject  have  since  trod ;  and  the  study  of  '  Organic 
Remains,'  by  which  name  the  animal  and  vegetable  bodies  penetrated 
by  or  converted  into  mineral  substances  are  now  known  as  a  whole, 
has  become  of  first-rate  importance  in  deciphering  the  history  of  the 
lithological  structure  of  the  earth's  crust.  The  well-known  Eocene, 
Miocene,  and  Pliocene  periods  of  Lyell,  for  instance,  depend  in  a  great 
degree  upon  the  proportionate  absence  or  presence  of  living  species 
among  the  organic  remains  which  have  hitherto  been  discovered  in 
certain  groups  of  strata  of  comparatively  modern  origin. 

Some  notices  of  the  fossil  plants  and  animals,  when  such  are 
known,  are  given  in  the  articles  which  relate  to  existing  families, 
genera,  or  species;  and  extinct  families,  genera,  and  species  are 
treated  of  under  their  respective  heads. 

FOSSORES,  a  family  of  the  aculeated  JETy  menoptera.  [Hymenoptera.] 

FOUQUIERA'CEiE,  a  natural  order  of  Plants  belonging  to 
Lindley's  syncarpous  group  of  Polypetalous  Exogens.  The  species 
are  trees  or  shrubs,  with  entire  oblong  fleshy  clustered  leaves,  seate^l 
in  the  axil  of  a  spine  or  a  cushion,  with  scarlet  flowers  arranged  in  a 
terminal  spike  or  panicle.  The  sepals  are  5,  imbricated,  ovate,  or 
roundish  ;  the  petals  5,  regular,  combined  in  a  long  tube,  arising  from 
the  bottom  of  the  torus  or  calyx  ;  the  stamens  10  or  12,  arising  from 
the  same  line  as  the  petals,  but  distinct  from  them,  exserted ;  the 
anthers  2-celled  ;  the  ovary  superior,  sessile  ;  the  style  filiform,  trifid ; 
the  ovules  numerous ;  the  capsule  5-cornered,  3-celled,  3-valved  ;  the 
valves  bearing  the  dissepiments  in  the  middle ;  the  seeds  in  part 
abortive,  compressed,  winged,  affixed  to  the  axis ;  the  embryo  strait, 
in  the  centre  of  thin  fleshy  albumen  ;  the  cotyledons  flat.  This  order 
was  separated  by  De  Candolle  from  Portulacecc  for  the  following 
reasons  : — "  1,  because  the  petals  were  in  a  long  tube  of  the  same 
nature  as  that  of  gamopetalous  Crassidacece  ;  2,  because  the  capsule 
consists  of  three  loculicidal  cells,  that  is  to  say,  which  separate  through 
the  middle,  forming  three  septiferous  valves ;  and  3,  because  the  embryo 
is  straight,  with  flat  cotyledons,  and  stationed  in  the  centre  of  fleshy 
albumen."  (Lindley,  'Nat.  System.')  In  the  structure  of  their  flowers 
Fouquieracce  resemble  Crassulaccce  ;  and  in  the  character  of  their  fruit, 
Loasacece,  Turneracece,  and  Stackhousiacece. 

There  are  only  two  genera  comprehended  in  this  order :  Fouquiera, 
named  after  Dr.  Peter  Edward  Fouquierc,  a  professor  of  medicine  at 
Paris  ;  and  Bronnia,  named  in  honour  of  Henry  George  Bronn,  who 
has  written  on  leguminous  plants.  Each  of  these  genera  has  a  single 
species  :  both  plants  are  natives  of  Mexico.  Of  their  properties  little 
is  known. 

F.  formosa  is  a  showy  shrub,  and  may  be  grown  in  a  light  rich  soil, 
and  propagated  by  means  of  cuttings,  which  will  root  freely  in  sand 
under  a  hand-glass  in  heat.  Bronnia  has  been  referred  by  some 
botanists  to  Tamaricacece. 

(Lindley,  Natural  System ;  Burnett,  Outlines  of  Botany ;  Don, 
Dichlamydeous  Plants.) 

FOX.  [Vul/PIDiE.] 

FOXGLOVE.  [Digitalis.] 
FOX-GRAPES,  the  name  for  Vitis  vulpina. 
FOX-TAIL-GRASS.  [Alopecorus.] 

FRACTURE,  in  Mineralogy,  means  the  irregular  surface  which 
appears  when  a  mineral  is  broken,  so  that  surfaces  do  not  constitute 
a  Cleavage.  The  kinds  of  fracture  are  determined  by  the  aspect  and 
forms  of  the  surface  presented  by  the  mineral,    Werner  divides  the 
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varieties  of  fracture  into  compact,  fibrous,  radiated,  and  foliated. 
The  compact  may  be  splintery,  even,  conchoidal,  uneven,  earthy,  or 
hackly.  The  fibrous  may  be  coarse  or  delicate,  straight  or  curved, 
parallel  or  diverging ;  and  the  diverging  again  is  either  stellular, 
scopiform,  or  promiscuous.  The  radiated  fracture  is  broad  or  narrow, 
straight  or  curved,  diverging  or  promiscuous;  and  streaked  or  smooth. 
FRAGILARIA.  [Diatomace^e.] 

FR  ANCOA'CE^E,  Francoads,  a  very  small  natural  order  of  Exogens, 
consisting  of  the  genera  Francoa  and  Tetilla.  They  are  South  American 
herbaceous  plants,  with  lyrate  radical  leaves  and  a  scapose  inflorescence. 
The  sepals  and  petals  are  four ;  the  stamens  four  times  as  numerous 
and  hypogynous,  half  of  them  being  rudimentary.  The  pistil  consists 
of  four  carpels  adhering  by  their  interior  angles,  with  a  sessile 
4-lobed  stigma.  The  seeds  are  numerous,  and  contain  a  minute  embryo 
lyiDg  in  a  mass  of  fleshy  albumen.  Great  differences  of  opinion  have 
existed  among  botanists  as  to  the  affinities  of  this  order.  Dr.  Lindley 
states  that  its  nearest  affinity  is  with  Bionaa,  which  chiefly  differs 
in  its  unilocular  fruit,  anisomerous  flowers,  and  the  want  of  sterile 
stamens.    Its  seeds  are  absolutely  the  same  in  all  essential  respects. 


A  portion  of  the  flower-stem  of  Francoa  spnchifolia. 
1,  the  stamens  and  pistil;  2,  a  transverse  section  of  the  ovary;  3,  a  seed ; 
4,  the  nucleus  of  the  seed  taken  from  within  the  spongy  testa  ;  5,  a  longitudinal 
section  of  the  nucleus  showing  the  minute  embryo. 

FRANCOLIN.  [Perdicid;e.] 

FRA'NKENIA,  a  genus  of  Plants,  the  type  of  the  natural  order 
FranJceniacece,  and  named  in  honour  of  John  Frankenius,  a  professor 
of  botany  at  Upsal,  and  the  first  enumerator  of  the  Swedish  plants 
in  '  Speculum  fiotanicon.'  It  has  a  5-cleft  style,  the  lobes  oblong, 
with  the  stigmas  within.  Capsules  1-celled,  with  three  or  four  valves, 
and  many  seeded.  These  plants  are  small  and  heath-like,  with 
prostrate  stems;  the  flowers  usually  rise  from  the  forks  of  the  stem, 
or  are  disposed  in  terminal  corymbs. 

F.  pulverulenta,  the  Powdery  Sea-Heath,  has  its  leaves  opposite 
in  whorls,  obovate,  retuse,  glabrous,  and  the  under  surface  powdery, 
with  ciliated  petioles ;  a  slender  root,  and  axillary  terminal  flowers 
of  a  pale  red-colour.  This  plant  grows  in  the  sand  by  the  sea-shoro 
in  many  parts  of  Europe  and  Asia ;  it  is  occasionally  found  on  the 
coast  of  Sussex  in  England,  but  is  very  rare. 

F.  lavis  has  clustered,  linear,  glabrous  leaves,  with  revolute  margins, 
ciliated  at  the  base ;  prostrate  downy  stem,  and  terminal  axillary 
solitary  flowers.  It  is  a  native  of  the  muddy  salt-marshes  by  the 
sea-coast,  in  many  parts  of  Europe  and  the  Canary  Isles.  In  England 
it  is  found  principally  on  the  eastern  coast,  and  flowers  in  the  months 
of  July  and  August.  The  flowers  are  generally  flesh-coloured,  but 
sometimes  white,  with  yellow  claws. 

Don  enumerates  16  species  of  this  genus,  besides  those  already 
named  as  being  found  in  Great  Britain.  Of  those  not  British  plants 
the  majority  occur  in  Africa  and  Australia,  and  some  are  found 


in  South  America.  F.  hispida  grows  on  the  rocks  extending  from  the 
island  of  Cyprus  to  Siberia.  The  hardy  species  of  this  beautiful 
evergreen  genus  are  well  adapted  to  ornament  rock-work,  and  may  be 
easily  cultivated.  They  may  be  propagated  by  cuttings  or  by  dividing 
the  roots,  and  may  also  be  grown  from  seed  under  a  hand-glass. 

(Don,  Bichlamydeous  Plants;  Babington,  Manual  of  British 
Botany.) 

FRANKENIA'CEiE,  Frankeniads,  a  small  natural  order  of  Exogens, 
allied  to  Violacea;  and  Sauvagesiacew,  with  a  procumbent  habit,  small 
leaves,  and  very  often  minute  flowers  half  hidden  among  the  leaves. 
They  are  all  furnished  with  a  tubular  ribbed  calyx,  and  that,  together 
with  their  having  5  petals,  a  definite  number  of  hypogynous  stamens, 
and  a  1-celled  capsule  bursting  into  valves,  to  whose  edges  the  seeds 
adhere,  gives  them  a  distinctly  limited  character.  The  species  are 
chiefly  found  in  the  south  of  Europe  and  north  of  Africa ;  they  how- 
ever occur  in  various  other  parts  of  the  world ;  four  species  from 
Australia  ;  two  are  natives  of  the  Cape  of  Good  Hope  ;  one  of  South 
America ;  and  three  of  temperate  Asia.  Endlicher  says  they  are 
mucilaginous  and  slightly  aromatic.  The  leaves  of  Beatsonia  portu- 
lacifolia  are  used  in  St.  Helena  as  tea.  Frankenia  paueifiora, 
remarkable  for  the  size  of  its  flowers,  is  a  very  pretty  greenhouse 
shrub. 


A  twig  of  Frankenia  pulverulenta,  natural  size. 
1,  a  flower  ;  2,  the  pistil  and  stamens  ;  3,  a  transverse  section  of  the  ovary, 
all  magnified. 

FRANKINCENSE,  a  resinous  substance,  the  produce  of  the  Abies 
exceha  (De  Candolle),  the  Finns  abies  (Linn.),  Common  Spruce-Fir, 
from  which  it  either  exudes  spontaneously  or  more  abundantly  from 
incisions  of  the  bark.  When  it  first  flows  out  it  is  liquid,  but  on 
exposure  to  the  air  concretes,  and  is  collected  during  autumn  and 
winter.  It  occurs  in  two  states,  in  tears  (Thus,  or  Olibanum  sylvestre), 
and  in  large  irregular  lumps  or  compressed  cakes.  When  recent  the 
colour  should  be  white,  or  only  inclining  to  yellow,  subdiaphanous, 
soft,  tenacious,  and  glutinous  :  by  the  action  of  time  it  becomes  hard, 
and  even  friable,  the  colour  having  deepened  into  an  orange  hue.  By 
the  heat  of  the  hand  it  softens,  and  by  a  higher  temperature  liquifies. 
It  possesses  a  turpentine-like  odour  and  taste.  It  is  insoluble  in 
water,  but  completely  soluble  in  alcohol  with  the  aid  of  heat. 

It  consists  of  two  kinds  of  resin  mixed  with  oil  of  turpentine.  By 
melting  it  in  water,  and  straining  it  through  strong  cloths,  it  is 
deprived  of  much  of  its  oil,  when  it  is  termed  Pix  Arida,  or  Burgundy 
Pitch. 

For  the  genuine  Thus,  or  Frankincense  of  the  ancients,  see  Bos- 
wellia  ;  also  Olibanum,  as  the  substances  distinguished  by  this  name 
(derived  from  the  Arabic  Looban)  were  of  different  kinds,  and 
procured  probably  from  Africa  and  Arabia,  as  well  as  from  India. 

FRANKLINITE,  a  Mineral  which  occurs  in  attached  crystals, 
granular,  and  massive.  The  primary  form  of  the  crystal  is  a  cube  ; 
its  colour  is  deep  iron-black.  Opaque.  Lustre  metallic.  Specific 
gravity  4*87  to  4-09.  Hardness  6"0  to  6'5.  Streak  deep  red-brown. 
Cleavage  parallel  to  the  planes  of  the  regular  octahedron,  but  very 
indistinct.    Fracture  conchoidal.    Magnetic,  but  without  polarity. 

The  massive  varieties  are  amorphous.   Structure  granular,  compact. 
This  mineral  is  found  at  Franklin,  New  Jersey,  North  America. 
According  to  Berthier  it  consists  of — ■ 

Peroxide  of  Iron  60 

Oxide  of  Zinc      .       .       .       .       .       .    .  17 

Red  Oxide  of  Manganese         .       .       •  .16 

—  99 

FRATERCULA.  [Auk.] 

FRAXINELLA,  the  common  name  of  a  Plant  belonging  to  the 
genus  Dictamnus,  which  is  referred  to  the  order  Rutacece.  Bictamnus 
has  a  5-parted,  unequal,  deciduous  calyx ;  5  unequal  unguiculate 
petals;  10  diclinate  stamens  with  awl-shaped  filiform  unequal 
filaments,  having  glandular  tubercles  at  their  apex,  and  roundish 
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anthers  ;  the  style  single,  diclinate,  striated  lengthwise,  terminated 
by  a  blunt  papillose  stigma ;  the  capsule  stipitate,  composed  of  5 
carpels,  which  are  connected  on  the  inside,  compressed,  2-seeded. 

B.  Fraxinella,  Bastard  or  False  Dittany,  False  White  Dittany, 
Fraxinella,  has  4-5  pairs  of  leaflets,  cordate  at  the  base,  acute  at  the 
apex,  finely  serrulated;  the  racemes  long;  the  calyx  unequal.  It  is 
found  wild  in  the  south  of  Europe,  especially  in  Germany,  France, 
Spain,  Austria,  and  Italy. 

The  leaves,  flowers,  and  stem  of  this  plant,  when  gently  rubbed,  emit 
a  strong  lemon  odour,  and  when  bruised  the  scent  is  more  powerful. 
The  volatile  oil  which  gives  it  its  peculiar  odour  is  secreted  in  the 
largest  quantities  iu  the  pedicles  of  the  flowers,  which  are  covered 
with  little  glands  of  a  rusty  red  colour,  which  exude  a  viscid  resinous 
juice.  The  volatile  oil  from  this  plant  is  evolved  in  so  large  quantities 
that  it  will  burn  when  a  light  is  held  near  it,  and,  in  a  dark  place, 
may  be  seen  to  take  fire.  It  was  formerly  used  in  medicine  under  the 
name  of  Dictamnus  albus,  and  the  root  was  considered  stomachic, 
anthelmintic,  and  aperient.  Stoerck,  to  whom  we  are  indebted  for 
the  re-introduction  of  so  many  European  plants  into  modern  medicine, 
recommended  it  in  epilepsy,  intermittent  fever,  and  amenorrhcea. 
The  plant  used  in  medicine  under  the  name  of  Dictamnus  Oreticus, 
the  Dittany  of  Crete,  is  the  Origanum  Dictamnus  of  Linnaeus.  [Ori- 
ganum.] 

D.  angustifolia,  has  4-5  pairs  of  leaflets,  alternate,  ovate-lanceolate, 
acuminated,  finely  serrulated ;  the  racemes  long;  the  calyx  nearly  equal. 
It  is  a  native  of  the  Altai  Mountains. 

There  are  several  varieties  of  Fraxinella  found  in  gardens,  with 
white,  red,  and  purple  flowers.  They  will  grow  in  any  common 
garden  soil,  from  seeds,  which  ripen  well  in  this  country. 

(Don,  Bichlamydeous  Plants  ;  Burnett,  Outlines  of  Botany ;  Lewis, 
History  of  Materia  Medica.) 

FRA'XINUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Oleacece,  under  which  the  Common  Ash  is  comprehended.  They 
inhabit  various  parts  of  the  more  temperate  regions  of  the  northern 
hemisphere,  both  in  the  Old  and  New  World,  but  are  unknown  in  a 
wild  state  in  the  southern.  Although,  if  strictly  limited,  the  species 
are  destitute  of  corolla,  yet  the  genus  does,  in  fact,  belong  to  the 
natural  order  of  the  olive  and  lilac,  a  transition  to  which  is  afforded 
by  what  are  commonly  called  Flowering  Ashes,  the  Orni  of  modern 
botanists,  in  which  a  corolla  exists  in  the  form  of  four  long  narrow 
petals.  Both  these  genera  have  the  kind  of  fruit  called  a  key,  or 
technically,  a  '  samara,'  that  is,  a  seed-vessel  which  does  not  open, 
which  contains  one  or  two  cells,  and  which  is  prolonged  into  a  thin 
wing  at  the  apex.  As  they  are  all  called  ashes  in  the  gardens,  and 
are  exceedingly  nearly  related  to  each  other,  we  notice  them  both  in 
this  place. 

Fraxinus,  or  True  Ashes. 

Of  these  the  most  important  is  the  Common  Ash  (F.  excelsior),  a 
tree  inhabiting  the  cooler  parts  of  Europe,  from  Great  Britain  to  a 
considerable  distance  through  'Asia.  It  is  said  to  exist  iu  Japan  in 
a  wild  state,  but  this  requires  confirmation ;  it  does  not  occur  in 
North  America,  but  species  similar  to  it  in  appearance  are  common 
on  that  continent.  The  ash  is  one  of  the  most  useful  of  our  British 
trees,  on  account  of  the  excellence  of  its  hard  tough  wood,  and  the 
rapidity  of  its  growth.  In  its  appearance  too  it  is  singularly  graceful 
for  a  European  tree,  often  resembling  in  its  slender  stems  and  thiu 
airy  foliage  the  acacias  of  tropical  regions.  Every  one  who  has  seen 
the  beautiful  effect  of  the  ashes  mingled  with  the  ruins  of  Netley 
Abbey,  near  Southampton,  must  have  been  struck  with  this  peculiarity. 
The  principal  objection  to  the  ash  is  the  injury  it  does  to  the  plants 
which  grow  in  its  neighbourhood,  by  rapidly  exhausting  the  soil  of, 
all  its  organisable  materials.  In  consequence  of  this,  few  plants  will 
thrive,  or  even  grow  near  it;  and  hence  the  impropriety  of  the 
common  practice  of  planting  the  ash  in  hedgerows ;  the  extent  of  its 
roots  may  always  be  distinctly  traced  by  the  langour  and  paleness  of 
the  crops  that  stand  near  it.  Many  varieties,  or  supposed  varieties 
of  it,  are  known  to  cultivators,  and  many  more  might  easily  be  col- 
lected if  it  were  worth  the  while ;  for  it  sports  very  much  in  a  wild 
state.  The  most  striking  of  the  reputed  varieties  are  the  following : — ■ 

1.  F.  pendula,  the  Weeping  Ash ;  with  all  the  characters  of  the 
common  wild  tree,  except  that  the  branches  grow  downwards  instead 
of  upwards,  so  that  if  grafted  upon  a  lofty  stem  the  head  will  soon 
reach  the  ground  and  form  a  natural  arbour.  This  is  said  to  have 
originated  accidentally  in  a  field  at  Gamlingay,  in  Cambridgeshire. 

2.  The  Entire-Leaved  Ash ;  with  all  its  leaves  simple,  broad,  ovate, 
coarsely  serrated,  and  puckered.  Nothing  can  well  be  more  unlike 
the  common  ash  than  this,  which  nevertheless  appears  upon  good 
authority  to  be  merely  a  seedling  variety.  Out  of  leaf  it  is  hardly 
distinguishable  by  its  branches  from  its  prototype. 

3.  F.  crispa,  the  Curled-Leafed  Ash ;  with  very  short  stunted 
branches,  and  deep  green  crumpled  leaves.  If  this  is,  as  it  is  said  to 
be,  a  mere  monstrous  variety  of  F.  excelsior,  it  is  one  of  the  most 
remarkable  with  which  we  are  acquainted.  It  has  a  particularly 
dark  aspect ;  its  leaves  are  so  thick,  and  its  shoots  so  short,  that 
it  forms  a  blackish  round-headed  tree  of  the  smallest  dimensions. 
Its  origin  is  unknown;  it,  as  well  as  the  Ornus,  is  sometimes  called 
F.  Theophrasti. 


4.  F.  verrucosa,  the  Warted-Barked  Ash.  In  this  the  stems  are 
covered  over  with  a  great  number  of  little  grayish  brown  tubercles ; 
otherwise  the  plant  has  the  appearance  of  the  common'ash. 

Besides  this,  the  only  European  ash  that  deserves  notice  is  the  F. 
parvifolia,  Small-Leaved  Ash.  Its  foliage  is  much  finer  and  nar- 
rower than  in  F.  excelsior;  the  leaflets  are  narrow  and  finely  serrated, 
the  bark  is  rugged,  the  growth  slow,  and  instead  of  the  toughness  so 
characteristic  of  the  latter  species,  the  branches  are  so  brittle  as  to  be 
liable  to  constant  injury  from  high  winds.  It  is  however  a  very 
beautiful  tree,  and  for  ornamental  purposes  where  size  is  no  object, 
it  should  be  planted,  especially  as  a  single  tree.  It  ia  possible  that 
F.  rostrata  may  be  a  variety  of  it :  but  nothing  can  be  more  erroneous 
than  the  idea  that  it  is  itself  a  variety  of  F.  excelsior.  It  is  found 
only  in  the  southern  parts  of  Europe. 

In  the  Levant  occurs  the  F.  lentiscifolia,  Lentisk  Ash,  a  most 
graceful  species,  with  long  narrow  leaves,  composed  of  five  or  six 
pairs  of  small,  distinct,  sharply  serrated,  shining  leaflets.  It  inhabits 
the  country  about  Aleppo,  and  is  hardy  in  this  country,  where  it 
forms  a  tree  of  the  most  elegant  appearance,  intermediate,  as  it  were, 
iu  appearance  between  a  willow  and  an  ash.  The  branches  are  deep 
rich  purple.    It  is  often  called  F.  Chinensis  in  the  nurseries. 

With  regard  to  the  species  of  American  Ash  we  have,  in  the  first 
place,  to  remark  that  they  are  not  well  adapted  to  this  climate,  being 
in  general  too  ill  prepared  by  our  short  cold  summers  to  bear  our 
winters,  and  moreover  injured  by  spring  frosts  :  circumstances  much 
to  be  regretted,  because  some  of  the  species  prove  very  handsome 
trees.  In  the  second  place,  the  number  of  species  has  no  doubt  been 
greatly  exaggerated  by  writers  upon  garden  botany  ;  we  cannot  how- 
ever at  all  agree  with  a  modern  writer  upon  these  subjects,  who 
believes  all  the  American  ashes  to  be  one  and  the  same  species.  The 
following  are,  we  think,  undoubtedly  distinct : — 

F.  pubescens,  the  Black  American  or  Downy  Ash,  with  three  or  four 
pairs  of  leaflets,  which  are  nearly  entire,  flat,  downy  beneath,  as  well 
as  the  branches.  A  swamp  tree  in  the  middle  states  of  the  American 
Union. 

F.  Americana,  the  White  American  Ash,  with  seldom  more  than 
three  pairs  of  leaflets,  which  are  smooth,  flat,  nearly  entire,  and 
glaucous  on  the  under  side ;  the  branches  smooth.  A  large  tree  in 
Canada  and  the  northern  states  of  America. 

F.  sambucifoiia,  the  Water- Ash,  or  Elder-Leaved  Ash,  with  three  or 
four  pairs  of  leaflets,  which  are  rugose,  constantly  serrated,  hairy  at 
the  axils  of  the  leaves  underneath ;  when  bruised  smelling  a  little 
like  elder ;  buds  deep  blue.  A  common  tree  in  forests  in  the  northern 
parts  of  North  America. 

F.  quadrangulata,  with  the  shoots  distinctly  and  sharply  quadran- 
gular. A  tree  from  Ohio,  among  the  most  unsuitable  of  the  American 
ashes  for  this  climate. 

F.  epiptera,  the  Wing-Topped,  Seeded,  or  Two-Coloured  Ash,  with 
the  keys  very  broad  and  wedge-shaped  at  the  upper  end  and  taper  at 
the  base.  The  young  branches  are  green,  covered  with  white  dots. 
A  small  tree,  found  all  through  the  American  Union. 

All  the  foregoing  can  be  procured  in  the  English  nurseries,  and 
they  perhaps  form  the  only  distinct  species  of  the  genus.  A  great 
many  supposed  species  were  distinguished  by  the  late  Mr.  Bosc,  whose 
names  are  current  in  collections  ;  but  they  can  scarcely  be  determined 
with  precision.  A  fine  collection  of  Ashes  exists  in  one  of  the 
enclosures  in  Kensington  Gardens. 

F.  Caroliniana,  the  Carolina  Ash,  has  2  or  3  pairs  of  leaflets,  oval, 
petiolate,  serrated,  glabrous,  and  shining  above.  The  flowers  are 
calyculate.  The  branches  glabrous  and,  like  the  buds,  brownish. 
The  racemes  loose,  an  inch  and  a  half  long,  often  twin  from  the 
same  bud.  The  pedicles  numerous  and  umbellate.  The  calyx 
small  and  campanulate.  It  is  a  tree  from  30  to  50  feet  high ;  native 
from  Pennsylvania  to  Carolina.  It  is  a  very  remarkable  variety, 
readily  distinguished  by  the  size  of  its  leaflets,  which  are  nearly 
round.  In  America  it  is  entirely  neglected  as  a  timber-tree,  and  in 
Europe  it  is  solely  considered  as  ornamental. 

There  are  a  great  many  varieties  of  the  species  F.  excelsior,  some  of 
which  undoubtedly  deserve  to  be  considered  distinct  species.  Several 
of  them  yield  the  sweet  resinous  laxative  substance  known  by  the 
name  of  Manna.  F.  excelsior  not  only  produces  it  in  the  warm 
climate  of  South  Europe,  but  is  reported  to  have  a  tonic  febrifugal 
bark  and  leaves  almost  as  cathartic  as  those  of  Senna,  producing 
unequivocal  action  on  the  system. 

The  species  of  this  genus  which  most  extensively  produce  Manna 
are  now  described  under  the  genus 

Ornus,  or  Flowering  Ashes. 

0.  Ewropcea,  or  Common  Manna-Ash,  is  a  small  round-headed  tree, 
with  leaves  resembling  those  of  the  Common  Ash,  only  the  leaflets 
are  elliptical,  abruptly  acuminated,  and  have  a  considerable  collection 
of  hairs  at  the  base  of  the  midrib  underneath.  In  the  summer  when 
the  leaves  are  full  grown  the  trees  become  ornamented  with  a  pro- 
fusion of  white  delicate  blossoms,  which  give  them  a  strikingly 
beautiful  appearance.  The  species  inhabits  the  southern  parts  of 
Europe,  especially  the  woods  of  Calabria  and  Apulia,  and  in  those 
countries  flowers  in  April. 
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0.  rotundifolia  is  universally  distinguished  as  a  second  species  of 
this  genus  ;  differing  in  its  leaves  being  much  longer,  the  leaflets 
roundish,  ovate,  acute,  not  cuspidate,  coarsely  serrated,  entire,  and 
rather  cuneate  at  the  base,  and  not  at  all  hairy  underneath.  In  flowers 
it  is  much  the  same.  It  is  a  native  of  Calabria  and  elsewhere  in  the 
south  of  Europe. 

These  two  plants  are  interesting  as  producing  the  sweet  laxative 
substance  known  in  the  apothecaries'  shops  under  the  name  of  Manna. 
It  is  a  secretion  from  the  leaves  and  branches ;  and,  according  to  Fee, 
is  caused  either  by  artificial  wounds  or  by  the  puncture  of  an  insect. 
Both  species  yield  the  substance,  but,  according  to  Tenore,  that  from 
0.  rotundifolia  is  of  better  quality  than  the  other. 

"  In  Calabria  and  Sicily,"  says  this  physician,  "  in  the  hottest  part 
of  the  summer  months,  the  Manna  oozes  out  of  the  leaves,  and  from 
the  bark  of  the  trunk  and  larger  branches  of  the  Fraxinus,  or 
Calabrian  Ash.  The  Ornus  likewise  affords  it,  but  from  the  trunks 
and  larger  branches  only,  and  that  chiefly  from  artificial  apertures ; 
whereas  it  flows  from  the  Fraxinus  through  every  little  cranny,  and 
bursts  through  the  large  spores  spontaneously.  The  different  qualities 
of  the  Manna  are  from  different  parts  of  the  tree." 

The  sweetness  of  this  substance  is  not  due  to  the  presence  of  sugar, 
but  to  a  distinct  principle  called  Mannite,  which  differs  from  sugar  in 
not  fermenting  with  water  and  yeast.  Some  trees  yield  the  Manna 
spontaneously;  these  only  grow  in  the  most  favourable  situations, 
and  the  sap  runs  out  during  the  greatest  heat  of  summer.  It  begins 
to  ooze  out  about  mid-day,  in  the  form  of  a  clear  liquid,  which  soon 
thickens,  and  continues  to  appear  till  the  cool  of  the  evening,  when 
it  begins  to  harden  into  granules,  which  are  scraped  off  the  following 
morning.  This  kind  is  called  '  Manna  in  Tears,'  and  is  as  pure  and 
white  as  the  finest  sugar.  Inferior  qualities  are  obtained  by  making 
incisions  in  the  trees,  which  forms  the  principal  part  of  the  Manna 
sold  in  our  shops. 

(Loudon,  Arboretum  Britannicum.) 

FRAZE'RA,  a  genus  of  Plants  belonging  to  the  natural  order 
Gentianacece,  named  after  John  Frazer,  a  collector  of  North  American 
plants.  It  has  a  4-cleft  deeply-parted  calyx.  The  corolla  4-parted, 
rotate,  deciduous,  with  a  bearded  orbicular  gland  in  the  middle  of 
each  segment.  The  stamens  4,  inclosed ;  filaments  filiform  ;  the 
capsule  compressed,  partly  margined,  1-celled.  The  seeds  few, 
imbricated,  elliptical,  winged,  and  fixed  to  the  margins  of  the  valves. 

F.  Carolinensis,  the  F.  Walteri  of  Michaux,  is  the  only  species  of 
this  genus.  It  has  a  biennial  root ;  stem  from  3  to  5  feet  high,  erect, 
sub-quadrangular,  and  smooth  ;  leaves  opposite  and  verticillate, 
oblong,  lanceolate,  the  lower  ones  a  foot  long  and  more  than  3  inches 
broad ;  flowers  in  aggregate  clusters.  This  plant  is  indigenous  in  the 
swamps  of  the  Carolinas,  and  is  found  on  the  borders  of  lakes  in 
Pennsylvania  and  New  York.  The  whole  plant  has  a  very  stately 
appearance,  and  in  character  approaches  so  near  to  Swertia  that, 
without  examining  the  fruit,  it  might  be  mistaken  for  a  species  of 
that  genus.  The  root  yields  a  powerfid  bitter,  nearly  as  pure  as  that 
of  quassia,  and  wholly  destitute  of  aroma.  It  is  fully  equal  in  its 
medicinal  effects  to  gentian,  and  when  fresh  is  said  to  be  emetic  and 
cathartic.  The  roots  have  been  imported  into  Europe  as  a  sort  of 
Calumba,  and  hence  have  acquired  the  name  of  American  Calumba. 
This  plant  requires  moisture,  and  flourishes  best  in  a  peat  soil.  It 
should  be  protected  the  winter  after  being  raised  from  seed  or  that 
preceding  its  flowering. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

FREESTONE.    [Sandstone,   .See  Supplement.] 

FREGILUS.  [Corvidju.] 

FRENCH  BERRIES.  [Rhamnus.] 

FRIGATE.  [Pelecanim:.] 

FRINGE-TREE,  the  English  name  of  the  American  shrub 
Chionanthus  Virginica. 

FRINGILLA,  a  genus  of  Birds  belonging  to  the  order  Fringillidw 
and  the  division  Insessores.  The  beak  is  straight,  longer  than  deep, 
conic,  and  pointed ;  mandibles  nearly  equal,  cutting  edges  entire, 
forming  a  straight  commissure;  nostrils  basal,  lateral,  oval,  partly 
hidden  by  the  frontal  plumes.  Wings  with  the  first  quill-feather 
longer  than  the  fifth,  but  a  little  shorter  than  the  second  or  third, 
which  are  equal,  and  the  longest  in  the  wing.  Legs  with  the  tarsi  of 
moderate  length;  toes  divided,  and  adapted  for  hopping  and  perching ; 
claws  curved  and  sharp. 

F.  ccclebs,  the  Chaffinch.  [Chaffinch.] 

F.  montifringilla,  the  Mountain  Finch,  Brambling,  or  Bramble 
Finch.  This  bird  is  a  visiter  to  this  country  only  in  winter,  coming  to 
us  from  the  north,  but  at  different  times,  according  to  the  temperature 
of  the  country  from  which  it  emigrates.  They  have  not  been  known 
to  breed  in  any  part  of  this  country  ;  those  kept  in  confinement 
under  the  most  favourable  circumstances  have  never  done  so.  It  is 
not  an  uncommon  bird  in  Denmark.  Mr.  Hewitson  saw  them  at  one 
place  in  the  southern  part  of  Norway,  where  they  were  breeding. 
It  is  described  as  building  in  fir-trees ;  the  nest  formed  of  moss,  and 
lined  with  wool  and  feathers;  the  eggs  four  or  five  in  number,  white, 
tinged  with  yellow,  and  spotted  with  dark  red,  like  those  of  a  chaf- 
finch.   The  call-note  of  this  bird  is  a  single  monotonous  chirp. 

FRINGI'LLID>?E,  a  family  of  Birds  belonging  to  the  order 
Insessores  and  the  division  Conirostres.    This  family  is  commonly 
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known  by  the  name  of  Finches.  According  to  Mr.  Vigors  this  family 
embraces,  in  addition  to  Alauda  [Aladdin^;],  to  which  Emberiza 
(the  Buntings)  [Emberizid/e]  and  its  affinities  seem  nearly  allied,  the 
greater  part  of  the  Linnjean  Fringilla?,  together  with  the  Linnaean 
Tanagrce  [Tanager],  which  approach  them  in  their  external  characters 
and  in  their  habits,  as  far  as  has  hitherto  been  ascertained.  These 
latter  groups  contain  many  natural  genera  which  may  be  traced,  in 
his  opinion,  from  the  point  of  their  connection  with  the  Linnaean 
Fringilla  back,  by  a  gradual  increase  of  the  base  of  the  bill  in 
breadth  and  height,  to  the  family  of  Loxiadce  [Loxiad^:],  which 
unites  with  them  at  the  opposite  extremity  of  the  series  of  families 
which  compose  the  tribe.  The  Fringillidw  again,  according  to  the 
same  author,  by  means  of  the  sharp-pointed  aud  lengthened  bill  of 
Carduelis,  and  by  the  extension  of  the  culmen  of  the  upper  mandible 
in  an  angular  form  for  some  extent  upon  the  front  of  the  head, 
conduct  us  on  the  other  side  to  the  genus  Icterus  (Briss.),  which 
commences  the  succeeding  family.  Here  Mr.  Vigors  thinks  that  the 
genus  Ploceus  of  Cuvier  also  seems  to  hold  an  intervening  station 
between  the  two  groups,  so  as  to  render  it  difficult  to  decide  in  which 
of  them  it  should  be  placed.  There  is  also,  he  states,  another  decided 
line  of  relationship  between  the  two  families,  namely,  that  which 
some  species  of  the  Linnaean  Alauda,  particularly  A.  Capensis,  bear 
to  the  Sturnus  Ludovicianus,  or  Crescent  Stare,  of  Dr.  Latham.  This 
latter  bird  is  well  known  as  the  Alauda  magna  of  Linnaeus  and  of  the 
American  ornithologists.  But  its  still  stronger  affinity  to  the  Sturni 
and  Icteri  necessarily  places  it  among  them.  The  former  relationship 
appears  to  Mr.  Vigors  to  be  one  of  analogy,  not  of  affinity ;  while  the 
direct  passage  between  the  families  is  found  in  Ploceus  (the  Weaver 
Birds).  [Ploceinjs.]  Mr.  Vigors  makes  Fringillidte  the  first,  and 
Loxiadce  the  last  family  of  the  Conirostres.  Mr.  Svvainson  makes  the 
Fringillidw  (including  Loxia,  apparently  ;  for  his  Conirostres  oonsist 
of  the  Corvidw,  Sturnidce,  Fringillidce,  Musophagidw,  and  Buceridw, 
omitting  Loxiadce)  the  third  family;  aud  the  order  of  the  names 
given  will  show  the  position  he  assigns  to  it.  "  No  group  in  the 
ornithological  circle,"  writes  Mr.  Swainson  in  his  '  Classification  of 
Birds,'  vol.  i.,  "  exhibits  this  powerful  structure  (strength  of  the  bill) 
so  much  as  that  of  the  Fringillidw,  where  the  bill  is  short  and 
nearly  conic ;  both  mandibles  are  equally  thick,  and  when  closed  their 
height  and  breadth  are  nearly  the  same.  In  many  of  the  Finches  (as 
in  the  sub-genera  Amadina,  Coccothraustes,  &c.)  the  thickness  of  the 
bill  at  its  base  in  comparison  to  the  size  of  the  head  is  enormous  ; 
but  in  Loxia  ostrina  of  Vieillot,  a  rare  and  most  extraordinary  bird 
from  Western  Africa,  the  bill  is  not  much  inferior  to  the  size  of  the 
head.  It  is  well  known  that  all  these  '  hard-billed  '  birds,  as  the  old 
writers  aptly  called  them,  feed  entirely  upon  seeds  and  nuts  ;  and  the 
harder  these  are  the  stronger  are  the  bills  of  such  species  as  are 
appointed  to  derive  nourishment  from  the  different  sorts  ;  whenever 
an  insectivorous  and  frugivorous  diet  is  united,  as  is  the  case  with 
most  of  the  Tanager  Finches,  the  upper  mandible  is  notched  for  the 
obvious  purpose  of  more  firmly  securing  that  part  of  their  food 
which  can  escape." 

M.  Lesson,  in  his  '  Table  Me'thodique,'  places  the  Fringillida  as  the 
third  family  of  the  Conirostres,  and  makes  it  consist  of  the  following 
genera  : — Emberiza  of  Linnaeus,  Emberizo'ides  of  Teiaminck,  Fringilla 
of  Linnaeus — namely,  Pyrgita,  Fringilla,  and  Carduelis  of  Cuvier  ; 
Linaria  of  Bechstein ;  Vidua  of  Cuvier ;  Coccothraustes  of  Brisson  ; 
Pyrrhula  of  Brisson ;  Loxia  of  Brisson ;  Psittirostra  of  Temminck  ; 
Corythus  of  Cuvier;  Colius  of  Brisson  and  Linnaeus;  Phytotoma  of 
Molina ;  and  Ploceus  of  Cuvier. 

Cuvier,  in  his  '  Regne  Animal,'  arranges  the  Buntings  (Emberiza  of 
Linnaeus)  immediately  after  the  Titmice  (Parus  of  Linnaeus) ;  and 
next  to  the  Buntings  he  places  the  Sparrows,  Les  Moineaux  (Fringilla 
of  Linnaeus). 

Cuvier  designates  the  Buntings  as  possessing  an  extremely  distinct 
character  in  their  conical  short  straight  bill,  the  narrower  upper 
mandible  of  which,  entering  within  the  lower,  has  on  the  palate  a 
hard  and  projecting  tubercle  ;  and  as  granivorous  birds  which  have 
little  caution,  and  readily  enter  the  snares  prepared  for  them.  Those 
Buntings  which  have  an  elongated  nail  on  the  hind  toe,  like  the  larks, 
are  distinguished  by  Meyer  under  the  generic  name  of  Plectrophanes. 

The  Sparrows  (Fringilla)  are  characterised  by  Cuvier  as  having  a 
conical  bill  more  or  less  large  at  its  base,  but  not  angular  at  the  com- 
missure. They  subsist  principally  on  seeds,  and  are  subdivided  by 
that  zoologist  as  follows: — The  Weavers  (Ploceus,  Cuvier),  a  form 
found  in  both  the  old  and  the  new  continents.  Those  of  the  Old 
World  make  a  nest  by  interweaving  very  skilfully  the  fibres  of  vege- 
tables, whence  their  name.  Such  are  the  Toucnam  Courvi  of  the 
Philippine  Islands  (Loxia  Philippina  of  Linnaeus),  with  its  pendulous 
nest,  having  a  vertical  canal  opening  below,  which  communicates 
laterally  with  the  cavity  where  the  young  are  laid ;  and  the  Repub- 
lican (Loxia  socia  of  Latham),  which  builds  in  society,  and  whose 
conjoined  nests  form  one  large  continuous  mas3  with  numerous 
compartments.  Among  the  Weavers  of  the  new  continent  Cuvier 
places  Le  Mangeur  de  Riz,  Petit  Choucas  de  Surinam,  de  la  Jamaique, 
Cassique  Noir,  &c.  (Oriolus  niger,  Oriolus  oryzivorus,  Corvus  Surinam- 
ensis,  Gmelin),  which  in  countless  flocks  lay  waste  the  fields  of  many 
of  the  warm  parts  of  America.  Next  to  the  Weavers  are  placed  the 
Sparrows,  properly  so  called  (Pyrgita  of  Cuvier),  of  which  the  well- 
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known  Common  or  House-Sparrow  (FringUla  domcstica  of  authors, 
Pyrgita  domestica  of  Cuvier),  the  companion  of  civilised  man  on  a 
large  portion  of  the  globe,  may  serve  as  the  type.  Cuvier  makes  the 
Finches,  Les  Pingons  (FringUla  of  Cuvier),  follow.  These  have  the 
bill  rather  less  arched  than  the  sparrows,  and  a  little  longer  and 
stronger  than  the  linnets.  Their  habits  are  more  gay  and  their  song 
more  varied  than  those  of  the  sparrows ;  and  the  Chaffinch,  Le  Pincon 
Ordinaire  (FringUla  Calebs  of  Linnaeus),  may  be  taken  as  an  illustration 
of  the  genus.  [Chaffinch.]  The  Linnets  and  Goldfinches  (Les 
Linottes,  Linaria  of  Bechstein),  and  Chardonnerets  (Carduelis  of 
Cuvier)  come  next,  and  the  Serins  or  Tarins,  Canary  Birds,  for 
example.  [Canary  Bird.]  Then  come  the  Whidah  Finches,  Widow- 
Birds,  as  they  are  popularly  called  ( Vidua  of  Brisson  and  other 
authors);  and  next  to  them  the  Grosbeaks,  Gros-Becs  (Coccothraustes 
of  Brisson  and  others),  to  which  Cuvier  considers  there  is  a  gradual 
passage  from  the  linnets  without  any  assignable  interval,  and  whose 
completely  conical  bill  is  only  distinguishable  by  its  excessive  size  : 
of  these  the  Common  Grosbeak  (Loxia  Coccothraustes  of  Linnaeus)  may 
be  considered  as  the  type.  Pitylus,  to  which  Cuvier  assigns  certain 
foreign  species,  succeeds.  It  has,  as  well  as  Coccothraustes,  a  large 
bill,  which  is  slightly  compressed,  arched  above,  and  sometimes  has  a 
salient  angle  in  the  middle  of  the  edge  of  the  upper  mandible.  The 
Bullfinches  (Pyrrhula)  conclude  the  tribe. 

After  the  Sparrows  Cuvier  places  the  Crossbills  (Loxia  of  Brisson), 
and  the  Durbecs  (Corythus  of  Cuvier,  Strobilophaga  of  Vieillot), 
observing  that  they  cannot  be  placed  at  a  distance  from  the  bull- 
finches and  crossbills.  The  bill  of  Corythus,  convex  all  round,  has  its 
point  curved  above  the  lower  mandible.  Colius  he  considers  as  nearly 
approaching  the  preceding. 

M.  Temminck  thus  defines  the  character  of  the  Buntings  (Emberiza 
of  Linnaeus) : — Bill  short,  strong,  conical,  compressed,  trenchant, 
without  a  notch;  mandibles  having  their  edges  included  (the  upper 
mandible  being  smaller  than  the  lower),  and  a  little  distant  from  each 
other  at  the  base.  Nostrils  basal,  rounded,  surmounted  by  the  frontal 
feathers  which  partially  cover  them.  Feet  with  three  anterior  and 
one  posterior  toe,  the  anterior  toes  entirely  divided  and  the  posterior 
too  with  a  short  and  curved  nail :  in  a  small  number  of  species  this 
nail  is  straight  and  long.  Wings  with  the  first  quill  rather  shorter 
than  the  second  and  third,  which  are  the  longest.  Tail  forked  or 
slightly  rounded. 

It  will  be  observed  that  in  this  generic  character  M.  Temminck  has 
omitted  the  projecting  tubercle  on  the  palate,  and  he  gives  as  a  reason 
for  this  omission  that  it  is  not  visible  externally. 

The  principal  food  of  the  Buntings  consists  of  farinaceous  seeds,  to 
which  insects  are  occasionally  added.  The  greater  number  haunt 
woods  and  gardens,  and  build  their  nests  in  bushes.  Those  which 
have  the  posterior  nail  or  claw  long  live  among  the  rocks,  or  in  the 
plains,  and  do  not  frequent  the  woods.  In  almost  all  the  species  the 
sexes  present  a  marked  difference,  the  males  being  variegated  with 
lively  and  well-defined  colours.  The  young  may  be  distinguished 
from  the  females,  which  they  much  resemble,  by  their  more  sombre 
colouring,  and  a  greater  number  of  deep  spots.  None  of  the  indi- 
genous species  moult  twice,  but  the  greater  part  of  the  foreign  species 
do  so  regularly,  and  the  colours  of  the  males  change  considerably  in 
these  two  moults  :  in  the  summer  they  are  adorned  with  brilliant 
colours  ;  in  the  winter  they  put  on  the  modest  livery  of  the  females. 
(Temminck.) 

The  same  ornithologist  divides  the  Buntings  into  two  sections  : — 
I.  The  Buntings  properly  so  called. 

These  have  the  posterior  claw  short  and  curved,  and  live  in  the 
woods  and  gardens.  They  appear  to  moult  but  once  a  year.  Some 
parts  of  their  plumage,  which  are  coloured  with  lively  tints  in  the 
summer,  are  clouded  in  winter  by  the  ashy  shading  with  which  the 
feathers  are  terminated ;  these  colours  are  without  mixture  in  the 
spring,  especially  the  deep  black,  till  it  becomes  clouded  with  reddish 
after  the  autumnal  moult.  The  common  Yellow  Hammer  (Emberiza 
citrinella)  may  be  taken  as  an  example  of  this  section,  which  also 
contains,  among  other  species,  the  Ortolan  (Emberiza  hortulana  of 
Linnaeus,  Ortolan  Bunting  of  Latham)  and  the  Cirl-Bunting  (Emberiza 
Cirlus  of  Linnaeus). 

II.  The  Spur-Buntings  (Bruaus  Eperonniers,  Plectrophanes 
of  Meyer). 

This  section  has  the  back  claw  long  and  but  very  slightly  arched. 

The  species  composing  it  live  always  on  the  ground  in  open  places. 

Their  moult  is  simple  and  ordinary,  but  the  colours  of  the  plumage 

change  considerably  by  rubbing  and  the  action  of  the  air  and  light,  so 

that  their  summer  dress  appears  very  different  from  that  which  these 

birds  assume  in  the  autumn. 

The  numerous  genera  into  which,  as  we  have  seen,  the  genus 

FringUla  of  Illiger  has  been  subdivided,  do  not  accord  with  M. 

Temminck's  views ;  and  as  this  excellent  ornithologist  has  as  much 
ractical  experience  as  any  of  those  who  have  made  this  interesting 
ranch  of  natural  history  their  study,  and  perhaps  more,  we  think 

it  right  to  put  the  student  in  possession  of  his  opinions  on  this 

subject. 

M.  Temminck,  then,  thus  defines  his  genus  Gros-Bec  (FringiUa  of 


Illiger) : — Bill  short,  strong,  convex,  straight,  and  completely  conical ; 
upper  mandible  swollen  as  it  were,  a  little  inclined  towards  the 
point,  without  any  arete,  and  with  the  upper  part  depressed,  often 
prolonged  into  an  angle  between  the  frontal  feathers.  Nostrils  basal, 
round,  placed  near  the  front,  behind  the  horny  elevation  of  the 
swollen  part  of  the  bill,  partially  hidden  by  the  feathers  of  the  front. 
Feet  with  the  tarsus  shorter  than  the  middle  toe ;  the  anterior  toes 
entirely  divided.  Wings  short ;  the  second  or  third  quills  graduated, 
the  third  or  fourth  longest.    Tail  varying  in  form. 

These  birds,  according  to  M.  Temminck,  feed  on  all  sorts  of  seeds 
and  grains,  which  they  open  with  the  bill,  at  the  same  time  rejecting 
the  husk ;  it  is  only  very  rarely  that  insects  are  added  to  this  diet. 
They  inhabit  all  the  countries  of  the  globe,  but  particularly  the 
regions  of  the  torrid  zone  and  warm  latitudes.  They  raise  many 
broods  annually,  collect  together  in  numerous  flocks,  and  migrate  in 
associated  flights.  Of  all  the  winged  class  they  are,  after  the  Pigeons 
and  Gallinaceous  Birds,  the  most  easily  domesticated.  The  greater 
number  of  foreign  species  and  some  European  undergo  a  double 
moult.  When  this  takes  place,  the  male  assumes  in  winter  the  livery 
of  the  female.  The  young  of  the  year  differ  from  the  old  ones 
before  the  autumnal  moult ;  but  after  that  period  it  becomes 
impossible  to  distinguish  them. 

Upon  this  extensive  genus  M.  Temminck  proceeds  to  remark  that 
methodists  have  essayed  to  class  these  birds  in  many  genera,  under 
the  designations  of  Strobilophaga,  Coccothraustes,  FringUla,  Passer, 
Pyrgita,  Vidua,  Linaria,  and  Carduelis.  The  manners  of  all  these 
birds  being,  with  some  slight  shades  of  difference,  absolutely  the 
same,  it  is  impossible,  in  his  opinion,  to  have  recourse  to  the  invention 
of  new  names  as  the  means  of  subdividing  this  great  group.  M. 
Temminck  declares  that  he  took  the  greatest  pains  to  compare  more 
than  a  hundred  foreign  species  with  our  indigenous  species,  and  the 
result  of  this  examination  confirmed  him  in  the  conclusion  that  there 
exists  a  gradual  passage,  without  any  demarcation,  from  one  species 
to  another.  This  natural  series  has,  he  observes,  been  recognised  by 
Illiger,  who  unites  all  these  birds  with  a  thick  and  conical  bill  ('  a 
bee  gros  et  conique')  in  one  great  genus  under  the  name  of  FringUla, 
comprising  the  Bullfinches  (Pyrrhula)  therein.  M.  Temminck,  how- 
ever, thinks  that  these  last  ought  to  be  classed  in  a  distinct. genus,  in 
consequence  of  the  form  of  the  bill,  certain  habits,  and  perhaps  also 
with  reference  to  the  countries  they  inhabit.  The  genus  Loxia,  he 
remarks,  has  been  restored  by  Illiger  to  the  limits  assigned  to  it  by 
Brisson ;  and  he  adds  that  he  (M.  Temminck)  has  separated  from  the 
genus  Loxia  of  Linnaeus  a  species  singularly  characterised  by  the 
form  of  the  bill,  under  the  name  of  Psittirostra.  M.  Cuvier,  he  goes 
on  to  observe,  has,  in  the  'Regne  Animal,'  indicated,  rather  than 
established  characteristically,  many  genera  and  sub-genera.  M.  Cuvier 
allows  that  there  is  a  gradual  passage,  without  any  assignable 
interval,  from  the  Linnets  to  the  Grosbeaks.  The  species  of  his 
genus  Vidua,  or  Widow-Birds,  are  distinguished  by  some  of  the 
upper  coverts  of  the  tail  being  excessively  elongated  in  the  males. 
This  distinction,  available  for  recognising  the  males  only,  disappears 
in  the  moult;  for  in  winter  they  have  no  conformation  of  the  tail 
differing  from  that  of  the  females ;  and  at  that  season  it  would  be 
difficult  to  pronounce  whether  they  were  Linnets,  Sparrows,  or 
Finches  (Pinsons).  M.  Temminck  agrees  that  to  facilitate  the 
methodical  arrangement  of  the  great  number  of  species  composing 
this  genus,  it  is  necessary  to  have  recourse  to  an  artificial  classification, 
by  the  aid  of  which  the  species  may  be  easily  found.  The  simplest 
method,  in  his  opinion,  is  to  form  three  sections  in  the  genus 
FringUla,  under  indications  which  have  more  or  less  reference  to  the 
three  different  groups  of  bills,  which  may  be  separated  into  Laticones, 
Brevicones,  and  Longicones.  In  the  first  section  may  be  comprised, 
he  thinks,  the  greater  number  of  the  pretended  Loxia  of  authors, 
some  soi-disant  Bengalies,  and  the  Sparrows  (Moineaux),  which 
resemble  ours  in  the  colours  of  their  plumage;  in  the  second,  some 
Sparrows  (Moineaux)  of  authors,  the  Finches  (Pinsons),  the  Linnets 
(Linottes),  and  those  indicated  as  Widow-Birds  ( Vidua),  Bengalies, 
and  Senegalies ;  in  the  third  the  Tarins,  some  Senegalies,  and  the 
Chardonnerets. 

I.  Laticones. 

Bill  large,  convex,  more  or  less  swollen  on  the  sides. 
The  Grosbeak,  Haw-Grosbeak,  or  Hawfinch  (Loxia  Coccothraustes 
of  Linnaeus,  FringUla  Coccothraustes  of  Temminck),  is  placed  by  that 
author  at  the  head  of  this  section,  which  contains,  among  other 
species,  the  Green  Grosbeak  or  Greenfinch  (Loxia  chloris  of  Linna:us, 
FringUla  cJUoris  of  Temminck)  and  the  Common  Sparrow. 

II.  Brevicones. 

Bill  in  the  shape  of  a  cone,  more  or  less  short,  straight,  and 
cylindrical,  often  conical  throughout. 
M.  Temminck  commences  this  section  with  the  Chaffinch.  The 
Linnets  also  belong  to  it. 

III.  Longicones. 

Bill  in  the  form  of  a  straight  cone,  long,  and  compressed ; 
points  of  the  two  mandibles  sharp. 
The  Citril  Finch  (FringUla  Citrinella  of  Linnaeus)  appears  at  the 
head  of  this  section,  which  also  oomprises,  among  other  species,  the 
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Siskin  (FHngilla  spinus  of  Linnpeus),  the  Lesser  Redpole,  and  the 
Goldfinch. 

In  the  second  volume  of  his  '  Classification  of  Birds,'  Mr.  Swainson 
makes  the  Coccothraustince  the  typical  group,  a  sub-family  composed 
of  the  Hawfinches,  Weavers,  Goldfinches,  and  Linnets.  They  live 
entirely  upon  trees,  and  have  the  bill  very  strong  and  entire.  Genus, 
Coccothraustes;  sub-genera,  Pyrenestes  (Sw.),  Coccoborus  (Sw.),  Cocco- 
thraustes (Briss.),  Spermophaga  (Sw.),  Dertroides  (Sw.).  Genus,  Ploceus; 
sub-genera,  Vidua  (Cuv.),  Euplectes  (Sw.),  Ploceus  (Ouv.),  Symplectes 
(Sw.).  Genus,  Amadina  (Sw.)  (Bengaly) ;  sub-genera,  Estrelda  (Sw.), 
Amadina  (Sw.),  Spermestes  (Sw.),  Erythura  (Sw.),  Pytelia  (Sw.). 
Genus,  Tiaris  (Sw.) ;  Genus,  Carduelis  (Sw.) ;  Genus,  Linaria  (Briss.) ; 
sub-genera,  Linaria,  Leucosticte  (Sw.),  Ohloris  (Sw.).  The  second  or 
sub-typical  group  he  makes  to  contain  the  Tunagrince.  Genus, 
Tardivola  (Sw.)  ;  Genus,  Tanagra  (Linn.) ;  sub-genera,  Pitylus  (Cuv.), 
Tanagra  (Linn.),  Ramphopis  (Vieill.).  Genus,  Phmnisoma  (Sw.)  ;  sub- 
genera, Lamprotes  (Sw.),  Phtmisoma  (Sw.),  Tachyphonus  (Vieill.), 
Leucopygia  (Sw.).  Genus,  Nemosia  (Vieill.);  Genus,  Agla'ia  (Sw.)  ; 
sub-genera,  Euphonia(Sw.),  Tanagrella  (Sw.).  Genus,  Pipillo  (Vieill.) ; 
sub-genera,  Arremon  (Vieill.).  The  third  consists  of  the  Fringillince, 
or  True  Finches,  differing  materially  from  the  two  former ;  their 
bills  are  generally  smaller,  but  more  perfectly  conic ;  seeds  form  their 
food  almost  entirely  ;  and  they  chiefly  live  upon  the  ground.  Genus, 
Pyrgita  (Antiq.) ;  sub-genera,  Aimophila  (Sw.),  Leucophrys  (Sw.). 
Genus,  Fringilla  (Linn.) ;  sub-genera,  Passerella  (Sw.),  Fringilla, 
Zonotrichia  (Sw.),  Ammodramus  (Sw.),  Ghondestes  (Sw.).  Genus, 
Emberiza  ;  sub-genera,  Emberiza  (Linn.),  Fringillaria  (Sw.).  Genus, 
Leptonyx  (Sw.) ;  sub-genus,  Melophus  (Sw.).  Genus,  Plectophranes 
(Meyer);  sub-genera,  Miliaria  (Sw.),  Plectrophanes  (Meyer).  Genus, 
Agrophilus  (Sw.).  The  fourth  contains  the  Alaudince.  Bill  much 
more  slender  than  in  any  of  the  preceding ;  hind  claw  always  more 
or  less  lengthened.  Genus,  Alauda  (Linn.) ;  Genus,  Calendula  (Linn.) ; 
sub-genera,  Myafra  (Horsf.),  Braconyx  (Brachonyx  ?)  (Sw.).  Genus, 
Agrodroma  (Sw.) ;  Genus,  Macronyx  (Sw.) ;  Genus,  Certhilauda  (Sw.). 
Mr.  Swainson  considers  that  the  Alaudince  pass  into  the  fifth,  the 
Pyrrhulincs  (Bullfinches).  Genua,  Pyrrhulauda  (Smith) ;  Genus, 
Pyrrhula ;  sub-genera,  Crithagra  (Sw.),  Spermophila  (Sw.).  Genus, 
Psiltiroslra  (Temm.) ;  Genus,  Corythus  (Cuv.) ;  Genus,  Ecemorrhous 
(Sw.). ;  Genus,  Loxia  (Linn.). 

In  Mr.  Darwin's  collection  is  a  series  of  Ground-Finches,  so  peculiar 
in  form  that  Mr.  Gould  was  induced  to  regard  them  as  constituting 
an  entirely  new  group,  containing  fourteen  species,  and  appearing  to 
be  strictly  confined  to  the  Gallapagos  Islands.  He  proposes  the 
following  generic  names  for  them :  Qeospiza,  Camarhynchus,  Cactornis, 
and  Cevthiada.  Mr.  Darwin  remarks  that  these  birds  are  exclusively 
confined  to  the  Gallapagos  Islands  ;  but  their  general  resemblance 
and  their  indiscriminate  association  in  large  flocks  rendered  it  almost 
impossible  to  study  the  habits  of  particular  species.  In  common  with 
nearly  all  the  birds  of  these  islands,  they  are  so  tame  that  the  use 
of  the  fowling-piece  in  procuring  specimens  was  quite  unnecessary. 
They  appeared  to  subsist  on  seeds  deposited  on  the  ground  in 
great  abundance  by  a  rich  annual  crop  of  herbage.  ('  Zool.  Proc.,' 
1837.) 

Having  thus  endeavoured  to  give  the  student  a  general  sketch  of 
this  famky  of  birds,  and  the  views  of  some  of  the  leading  ornitholo- 
gists with  regard  to  them,  we  conclude  with  a  list  of  the  species 
found  in  the  British  Islands  as  given  in  Mr.  Yarrell's  work  on  '  British 
Birds.' 

Passer  montanus,  the  Tree-Sparrow ;  Fringilla  montana,  Penn. ; 
Pyrgita,  Fleming ;  Passer  montanus,  Selby ;  Fringilla  montana, 
Jenyns;  Pyrgita,  Gould ;  Fringilla,  Temm.  [Passer.] 

Passer  domesticus,  the  House-Sparrow ;  Fringilla  domestica,  Penn. ; 
Pyrgita,  Fleming;  Passer  domesticus,  Selby;  Pyrgita,  Gould. 
[Passer.] 

Coccothraustes  chloris,  the  Green-Finch  or  Grosbeak;  Loxia 
chloris,  Penn. ;  Coccothraustes,  Fleming  ;  Fringilla,  Jenyns.  [Cocco- 
thraustes.] 

Coccothraustes  vulgaris,  the  Haw-Finch ;  Loxia  Coccothraustes,  Penn. ; 
Fringilla  Coccothraustes,  Jenyns ;  Caccothraustes  vulgaris,  Gould ; 
[Coccothraustes.] 

Carduelis  elegans,  the  Goldfinch  ;  Fringilla  Carduelis,  the  Gold- 
finch; Carduelis  elegans,  Selby  and  Gould.  [Carduelis.] 

Carduelis  spinus,  the  Siskin ;  Fringilla  spinus,  Penn. ;  Carduelis, 
Selby  and  Gould ;  Fringilla,  Jenyns  and  Temm.  [Aberdevine.] 

Linota  cannabina,  the  Common  Linnet ;  Fringilla  Linota,  Linnet- 
Finch  of  Penn. ;  F.  cannabina  Red-Headed  Finch  ;  F.  Linota,  Brown 
Linnet ;  F.  cannabina,  Greater  Redpole ;  F.  Linota,  the  Linnet  of 
Bewick ;  Linaria,  of  Selby ;  Fringilla,  Gros-Bec  Linote  of  Temm. 

[LlNCTA.] 

Linota  canescens,  the  Mealy  Redpole  of  Gould  and  Bonaparte ;  L. 
borealis,  Macgillivray ;  Fringilla,  Gros-Bec  Boreal,  Temm.  [Linota.] 

Linota  linaria,  the  Lesser  Redpole,  or  Common  Redpole  ;  Fringilla 
linaria,  Lesser  Red-Headed  Finch  of  Pennant;  Rose-Linnet  of 
Fleming ;  Linaria  minor,  Lesser  Redpole  Linnet  of  Selby  and 
Gould ;  Gros-Bec  Sizerin  of  Temminck.  [Linota.] 

Linota  montium,  the  Mountain  Linnet,  or  Twite ;  Fringilla  montana, 
Twite-Finch  of  Penn.  and  Gould;  F.  montium  of  Montague  and 
Jenyns ;  Mountain  Linnet  of  Bewick  [Linota.] 


Pyrrhula  vulgaris,  the  Bulfinch.  It  is  Loxia  pyrrhula  of  Pennant, 
Montague,  and  Bewick;  Pyrrhula  vulgaris  of  Fleming,  Selby,  Jenyns, 
and  Gould.  [Bullfinch.] 

Pyrrhula  enucleator,  the  Pine  Grosbeak ;  Loxia  enucleator  of  Penn. ; 
Corythus,  Common  Hawfinch  of  Fleming  and  Gould  ;  Pyrrhula,  Pine 
Bulfinch  of  Selby  and  Jenyns. 

FRITILLA'RIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliaceoe.  It  has  a  perianth  of  6  leaves  with  a  nectariferous  depression 
at  the  base  of  each  ;  the  style  trifidatthe  apex;  the  seeds  flat.  Of  this 
genus  the  Common  Fritillary,  F.  meleagris,  is  a  native  of  Great  Britain. 
It  has  a  single-flowered  leafy  stem,  the  leaves  all  alternate  and  linear- 
lanceolate.  It  inhabits  meadows  and  pastures,  and  is  found  through- 
out Europe.  It  has  flesh-coloured  flowers,  with  numerous  dark  and 
sometimes  white  spots.  F.  montana,  grows  in  the  mountainous 
districts  of  Europe.  It  has  the  2  floral  leaves,  opposite,  and  distinct 
from  those  of  the  stem.  F.  pyrcenaica  of  Sibthorp,  the  F.  tulipifolia 
of  Bieberstein,  is  found  in  Greece.  The  species  are  often  cultivated 
in  gardens  on  account  of  their  flowers.  They  blossom  in  April  and 
May,  and  will  grow  in  any  common  garden  soil.  (Babington,  Manual 
of  British  Botany  ;  Koch,  Flora  Germanica.) 

FROG.  [Amphibia.] 

FROGSBIT.  [HYDROCHARIDACE2E.] 

FROND,  a  botanical  term  intended  to  express  such  organs  as  are 
composed  of  a  stem  and  a  leaf  combined.  The  leaves  of  ferns  and 
palms  were  thought  to  be  of  this  nature.  It  is  not  now  however 
applied  to  the  leaves  of  palms,  but  is  still  employed  to  express  those 
leaf-like  expansions  of  the  Cryptogamia  which  bear  the  organs  of 
reproduction. 

FRONDICULARIA.  [Foraminifera.] 

FRONDIPORA.  [Milleporidje.] 

FRUIT.  In  botanical  language,  that  part  of  the  plant  which  in  the 
early  stages  of  its  growth  is  called  the  Pistil  [Pistil],  and  which 
contains  the  ovule3  or  seed-buds,  becomes  the  Fruit,  when  the  ovules 
by  the  presence  of  the  embryo,  are  changed  into  seeds.  The  Style  and 
Stigma,  when  they  still  remain,  retain  their  names,  but  the  Germen 
is  called  the  Pericarp.  In  this  sense,  there  are  of  course  some  plants 
which  have  no  Fruit,  because  they  are  not  provided  with  a  Germen  ; 
these  therefore  have  naked  Seed-Buds,  or  Ovules,  and  also  naked  Seeds 
(Semina  nuda) ;  such  are  Ooniferce,  Cycadacece,  and  Loranthacece. 
But  there  are  some  plants  in  which  the  germen  is  easily  destroyed,  so 
that  the  seed-bud  is  developed  without  an  envelope  to  the  seed  :  these, 
in  order  to  distinguish  them  from  the  former,  are  termed  Semina 
denudata,  a3  in  Leontice  and  Peliosanthes. 

Fruits  may  be  divided,  according  to  the  analogy  of  the  flower,  into 
Naked  and  Covered  (Fructus  nudu3  et  Fructus  tectus),  according  as 
the  germen  only  appears  to  exist,  as  in  Lilium,  or  as  this  is  surrounded 
by  other  floral  parts,  as  in  Nicandra.  When  one  pistil  is  developed 
into  a  fruit  it  is  called  a  simple  fruit  (fructus  simplex),  as  in  Nigella  ; 
when  several,  a  compound  or  multiple  fruit  (fructus  multiplex), 
as  in  Ranunculus. 

The  parts  of  the  Fruit  are  the  Pericarp,  the  Spermophore,  the 
Funiculus,  and  the  Pulp. 

The  Pericarp  is  the  transformed  germen :  sometimes  it  is  united 
with  the  other  persistent  parts  of  the  pistil,  style,  and  Btigma.  The 
latter  are  seldom  of  particular  importance ;  and  all  that  need  be  said 
of  them  is  that  they  are  sometimes  retained,  as  in  Papaver,  or  they 
are  more  developed,  as  in  Pulsatilla.  The  forms  of  the  pericarp  are 
exceedingly  diversified,  but  admit  of  no  general  definition  :  they  fre- 
quently exhibit  hairs,  prickles,  protuberances,  and  membranous 
expansions  (alas),  prominent  ribs  (costae  or  juga),  and  pits  in  their 
interspaces  (valleculae),  &c.  The  pericarp  essentially  determines  the 
varied  appearances  of  the  fruit,  by  its  diversity  of  structure.  The 
parenchyma  of  the  germen  is  developed  in  various  ways.  In  the 
simplest  cases,  we  find  in  the  mature  pericarp  only  the  epidermis  of 
both  surfaces,  and  between  these  a  uniform  layer  of  parenchyma, 
without  vascular  bundles,  as  in  the  lower  Aracece,  or  traversed  by  a  few 
simple  bundles.  In  other  cases  only  the  epidermis  of  the  external 
surface  is  perceptible,  whilst  the  entire  parenchyma,  with  the  epider- 
mis of  the  inner  surface,  is  succulent  or  fleshy,  as  in  Atropa;  or  it 
may  be,  that  under  the  epidermis  of  the  outer  surface  some  layers 
of  cellular  tissue  are  woody,  whilst  the  underlying  are  fleshy ;  in 
both  cases  very  frequently  passing  without  determined  boundary  into 
the  pulp. 

In  many  other  cases  four  layers  are  distinctly  discernible,  and 
have  been  named,  counting  from  without  inward,  Epicarp,  Mesocarp, 
(also  Sarcocarp,  or  Flesh,  'caro') ;  and  the  two  inner  undistinguished 
coate,  the  Endocarp.  Those  varieties  of  structure  in  the  fruit  are 
most  important  which  cause  the  peculiar  solutions  of  the  continuity 
in  the  fully  mature  condition.  Hence  we  obtain  two  comprehensive 
classes  of  fruits,  according  as  their  construction  causes  a  separation 
into  individual  parts  or  not.  The  latter  may  be  termed  the  berry-like, 
and  the  former  the  capsular.  The  capsular  are  again  divided  into 
two  groups,  according  as  the  pericarp  either  opens  and  suffers  the 
seed  to  escape— Capsules  with  their  portions  called  valves ;  or  sepa- 
rates into  individual  parts,  which  do  not  again  open,  but  firmly  inclose 
the  seed — Splitting  Fruits  (Schizocarps),  and  their  parts  called  Meri- 
carps,  The  Berry-like  Fruits  are  also  sub-divided  into  three  groups, 
according  as  the  inner  layers  are  the  more  tough  and  solid,  and  the 
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outer  the  more  fleshy  and  juicy — Stone  Berries  (Drupes) ;  or  the 
reverse — True  Berries  (Baccse) ;  or,  lastly,  all  the  layers  appear  thin 
and  dry,  or  leathery  (Achoouia).  All  these  forms  may,  with  the 
germen  from  which  they  arise,  be  superior  or  inferior,  one-  or  many- 
celled,  or  one-  or  many-seeded  :  which  only  require  to  be  noticed  when 
deviations  in  the  structure  of  the  germen  have  arisen  through  abortion, 
being  otherwise  self  evident. 

a.  The  Capsular  Fruits  occur  in  the  most  diverse  families.  The 
mode  of  •bursting  (Dehiscence)  is  especially  to  be  observed.  The 
simplest  process  is  an  apparent  wholly  irregular  tearing  open  at  any 
place,  as  in  Nicandra :  usually  however  the  form  of  this  dehiscence  is 
very  regular,  even  though  it  may  be  confined  to  a  small  part  of  the 
fruit,  as  in  Papaver,  Antirrhinum,  &c. 

The  solution  of  continuity  is  either  vertical  or  horizontal  :  in  the 
latter  case,  the  upper  part  forms  a  kind  of  cover  upon  the  under,  and 
the  capsule  is  termed  circumscissile.  In  the  first  case,  the  pericarp, 
&c.  falls  away  in  more  or  fewer  separate  pieces,  which  are  terme'd 
valves.  In  many-celled  fruits  the  valves  may  separate  entirely  from 
the  persistent  septa,  as  in  Cobcea  scandens  (dehiscentia  septifraga) ;  or 
the  septa  may  split  into  two  lamellae,  and  each  valve  may  bear  one  of 
these  lamella?  on  each  of  its  margins  (dehiscentia  septicida,  valvula? 
margine  septiferse) ;  or  the  septa  may  remain  undivided,  adherent  to 
the  middle  of  the  valves  (dehiscentia  loculicida,  valvula?  medio  septi- 
ferse). If  in  any  of  these  kinds  of  dehiscence  a  stalk-like  mass  of 
cellular  tissue  remains  standing  in  the  axis  of  the  fruit,  it  is  called 
the  Columella. 

From  what  has  been  said,  it  is  sufficiently  evident  that  these 
solutions  in  the  continuity  are  not  at  all  dependent  upon  the  original 
composition.  Such  a  relation  has  been  assumed ;  and  to  the  line  in  the 
external  circumference  of  the  pericarp,  where  the  edges  of  real  or 
pretended  carpels  have  become  blended,  the  term  'dorsal  suture,' 
has  been  applied,  while  the  term  '  ventral  suture '  designates  merely 
the  line  where  the  margins  of  one  and  the  same  carpel  or  similar 
part  have  become  blended. 

In  the  generality  of  capsular  fruits,  the  above-mentioned  four 
layers  of  the  pericarp  may  be  distinguished  from  each  other;  but 
they  are  usually  very  thin  and  membranous  or  leather}',  or  more 
rarely  woody. 

b.  The  Schizocarps,  or  Splitting  Fruits,  are  usually  distinguished 
chiefly  according  to  the  direction  in  which  the  cleft  occurs.  This  is 
either  parallel  with  the  axis  of  the  fruit,  or  perpendicular  to  it,  that 
is,  the  solution  of  continuity  is  either  vertical  or  transverse.  In 
both,  the  separate  parts  are  usually  only  one-seeded.  In  the  first 
case  the  separate  parts  are  sometimes  named  Cocci  or  Mericarps,  in 
the  last  case  Joints  or  Articulations ;  and  they  are  distinguished, 
according  to  the  texture  of  their  layers,  as  dry,  coriaceous,  and  succu- 
lent. The  first  (the  mericarps)  are  proper  to  the  families  Rubiacece, 
Euphoiiiacecs,  Labiatce,  Boraginacece,  Geraniace.ee,  Tropceolacece, 
Malvacece,  Umbelliferce,  &c,  &c. ;  the  last  (the  joints)  to  some  of  the 
Leguminosce  and  Cruciferce.   In  the  first  a  columella  is  not  uncommon. 

c.  The  Stone-Berries,  characteristic  of  the  Amygdalece,  but  also 
presented  in  other  families,  owe  their  peculiarity  to  the  remarkable 
diversity  in  the  structure  of  their  layers,  and  indeed  of  the  paren- 
chyma iayers,  the  inner  of  which  are  always  hard,  and  often  woody; 
whilst  the  outer  are  fleshy  or  coriaceous  :  both  are  developed  in  a 
greater  thickness  than  usual. 

d.  The  True  Berries,  predominating  in  the  families  of  Grossulariacece, 
Passijloracece,  Cucurbitacece,  and  the  Aracece,  and  occurring  occa- 
sionally in  many  other  families,  depend  essentially  on  the  fleshy  or 
juicy  texture  of  the  inner  layers  of  the  pericarp  :  this  condition  often 
exists  to  the  extent  of  a  dissolution  into  single  cells,  tumid  with 
fluid,  whilst  the  external  layers  are  solid,  and  sometimes  even  woody, 
as  in  Lagenaria. 

e.  The  Achaenia,  with  always  thin  dry  layers,  not  usually  distin- 
guishable, characterise  the  families  of  the  Grasses,  Cyperacece,  Cupuli- 
ferre,  Composites,  and  Dipsacece,  predominate  in  the  Dryacece  and 
Ranunculacece,  and  occur  singly  in  other  cases.  They  are  one-celled 
and  one-seeded,  generally  originally,  but  sometimes,  as  in  the 
Cupuliferce,  through  abortion  of  cells  and  seed-buds. 

With  regard  to  the  Spermophore  it  may  be  remarked,  that  in  the 
dehiscence  of  the  fruit  portions  of  cellular  tissue  are  separated  from 
the  valves  or  septa,  to  which  the  seeds  remain  suspended,  and  which 
have  been  termed  Spermophores.  In  these  separations  sometimes 
actually  independent  organs  become  solved  from  their  union  with 
others,  as  in  Cruciferce,  and  sometimes  merely  pieces  of  independent 
organs  become  detached,  as  in  the  Asclepiadacece. 

The  Pulp  in  the  fruit  assumes  two  conditions  ;  on  the  one  hand  it 
passes  into  the  loose  cellular  tissue  of  the  pericarp  in  the  true  berries, 
as  in  Solanum  ;  and  on  the  other  into  the  subsequent  products  of  the 
funiculus;  namely,  into  the  aril  in  its  widest  sense,  as  in  Arum,  and 
probably  into  the  true  aril,  as  in  Ribes. 

The  Funiculus  exhibits  manifold  varieties,  such  as  hairs,  warty 
expansions  among  the  seeds,  membranous,  continuous,  or  lobed  enve- 
lopes of  the  seed  (arils),  and  so  forth. 

There  are  often  parts  external  to  the  germen,  which  are  persistent 
till  after  the  maturation  of  the  seed  [Seed],  and  they  often  undergo 
many  changes ;  and  when  they  become  fleshy  they  assume  the  appear- 
ance of  fruits.  They  are  called  Spurious  Fruits.  The  most  remarkable 


example  of  this  is  seen  in  the  case  of  the  fruit  of  the  Fig  (Ficus),  in 
which  the  peduncle  or  receptacle  swells  up  and  incloses  the  true  fruits. 
The  pedicel  in  Hovcnia  dalcis  also  swells  up  and  assumes  the  form  of 
a  fruit.  In  the  Pine-Apples  (Ananassa)  the  bracts  enlarge  and  become 
the  part  eaten.  In  the  Mulberry  (Morus)  the  perianth  is  the  fleshy 
part ;  in  the  Bladder-Campion  (Cucubalus  baccifer)  the  calyx  enlarges  ; 
in  Mirabilis  it  is  the  corolla ;  and  the  hips  of  the  Rose  (Rosa)  are  the 
dilated  disc,  whilst  in  the  Strawberry  (Fragaria)  the  sweet  juicy  part 
is  the  receptacle. 

The  terms  applied  to  the  fruits  of  plants  by  botanists  are  very 
numerous.  The  same  kind  of  fruit  has  frequently  several  names, 
whilst  the  same  name  has  been  applied  to  several  different  kinds  of 
fruits.  The  following  enumeration  of  some  of  these  terms  is  given 
by  Schleiden  in  his  '  Principles  of  Scientific  Botany,'  whose  remarks 
on  this  subject  deserve  careful  attention  from  those  interested  in  the 
further  development  of  this  subject : — 

Enumeration  of  the  Various  Forms  of  Fruit. 

I.  Seed  naked  (Semen  nudum). 

A.  Seed  solitary. 

1.  Bacca.    Seed  inferior.    Ex.  Viscum. 

2.  Sphalerocarpium.    Seed  with  a  fleshy  aril.    Ex.  Taxus. 

B.  Fructifications. 

3.  Strobilus.    Spikes  with  woody  spermophores.    Ex.  Pinus. 

4.  Galbulus.     Capitula  with  confluent  fleshy  bracts.  Ex. 

Jimiperus. 

II.  Simple  Fruits  (Fructus  simplex). 

A.  Capsule  (Oapsula). 

+  Superior. 

5.  Capsula  circumscissa. 

6.  Utriculus,  Gartner,  No.  5.     One-celled,  originating  from  a 

carpel ;  few-seeded.    Ex.  Ckenopodium. 

7.  Pyxidium,  No.  5.    One-  or  many-celled,  formed  of  several 

carpels  ;  many-seeded.    Ex.  Hyoscyamus. 

8.  Folliculus.    One-celled,  or  many-celled,  one-valved.  Seeds 

on  the  two  margins  of  the  valve.    Ex.  Pceonia. 

9.  Conceptacula.    Two  disunited  folliculi  with  one  separating 

spermophore.    Ex.  Asolepias. 

10.  Legumen.  One-celled,  1 -seeded,  or  many-seeded,  two-valved. 

Seeds  on  the  two  borders  of  one  fissure.    Ex.  Pisum. 

11.  Siliqua.     Two-celled,  two-valved,   separating  from  the 

persistent  spermophore,  forming  a  Septum  (Replum) 
Ex.  Matthiola. 

12.  Silicida.    A  very  short  Siliqua.    Ex.  Thlapsi. 

13.  Ceratium.  A  Siliqua  in  some  Fumariaceas  and  Papaveracece. 

14.  Rhegma.    Elastically  two-valved  (?),  dehiscing  from  a  Colu- 

mella.   Ex.  Euphorbia. 

15.  Capsula.    One-celled  or  many-celled,  many-seeded,  dehisc- 

ing by  valves  or  pores,  Primula,  Antirrhinum. 
++  Inferior. 

1 G.  Biplotegia,  Desvaux.    Inferior  capsule,  dehiscing  by  pores. 
Ex.  Campanula. 

B.  Splitting  Fruits  (Schizo'carphtm). 

17.  Cremocarpium  (?).    In  Umbelliferce,  Rubiacece. 

a.  Mericarpia.    The  separate  parts  of  the  Schizocarpium. 

18.  Carcerulus.    In  Tropceolacece,  Malvacece. 

19.  Achcenium.    In  Boraginacece,  Lamiacece. 

C.  Stone  Fruits  (Drupa). 

20.  Drupa.  Originally  one-celled,  1-seeded,  2-seeded.  The  Meso- 

carpium  fleshy,  the  Endocarpium  woody.  Ex.  Amyg- 
dalus. 

21.  Tryma,  (imagined  to  be)  one-celled  by  suppression  in 

Juglans. 

D.  Berry  (Bacca). 

22.  Bacca.    Many-celled,  inferior.    Ex.  Ribes. 

23.  Nuculanium.    Many-celled,  superior.    Ex.  Vitis. 

24.  Pepo.    One-celled,  inferior.    Ex.  Pepo. 

25.  Hesperidium.    Coriaceous  portion,  strictly  separated  from 

the  pulp.    Ex.  Citrus. 

26.  Amphisarca.    Woody  toward  the  exterior.    Ex.  Crescentia. 

E.  Closed  Fruit  (Achcenium). 

27.  Achcenium   (Auctorum),    Cypsela  (Lindley).  One-celled, 

one-seeded,  not  blended  with  the  seed.    Ex.  Compositce. 

28.  Glans.     Through  abortion  one-celled,   one-seeded.  Ex. 

Corylus. 

29.  Caryopsis.    One-celled,  one-seeded  (imagined  to  be)  blended 

with  the  seed.    Ex.  the  Grasses. 

30.  Samara.    Two-celled,  winged.    Ex.  Acer. 

31.  Carcerulus.    Many-celled,  not  winged.    Ex.  Tilia. 

III.  Multiple  Fruits  (Fructus  multiplex). 

A.  Several  Achaenia. 

32.  Etcerio.    If  wholly  free.    Ex.  Ranunculus. 

33.  Syncarpium. .  If  connected.    Ex.  Magnolia. 

B.  Several  Berries. 

34.  Etcerio.    Connected.    Ex.  Rubus. 

IV.  Fructifications  (Fructus  compositus). 

A.  Capitula.   With  a  flat  or  cup-shaped  fleshy  peduncle. 

35.  Syconus.    Ex.  Ficus,  Dorstenia. 
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B.  Spikes  with  fleshy  bracts  and  perianths. 

36.  Sorosis.    Ex.  Ananassa,  Morus. 

C.  a.  Spikes  with  woody  bracts. 

37.  Strobilus.    Ex.  Betula. 

b.  Spikes  with  woody  bracts  and  perianths. 

38.  Strobilus.    Ex.  Casuarina. 

V.  Spurious  Fruits  (Fruclus  spurius). 

39.  Cynarhodon.    Free  one-seeded  Achsouia,  surrounded  by  a 

fleshy  disc.    Ex.  Rosa. 

40.  Pomum.    Many-seeded  Achamia  in  one  circle,  blended  with 

the  fleshy  disc.    Ex.  Mains. 

41.  Balausta.     Many-seed  Aehsenia  in  two  circles,  blended 

with  the  fleshy  disc.    Ex.  Punica. 

42.  Biclesium.    Achsenia  enclosed  in  a  hardened  perianth  or 

corolla.    Ex.  Spinacia,  Mirabilis. 

43.  Sphalerocarpium.     Achsenia  inclosed   in   a  drupaceous 

perianth.    Ex.  Hippophae. 

FUCACE^E,  a  natural  order  of  Algce,  or  olive-coloured  inarticulate 
Sea-Weeds,  whose  spores  are  contained  in  spherical  centres,  immersed 
in  the  substance  of  the  frond.  The  root  has  almost  always  a  conical 
disc,  rarely  branching  or  creeping.  The  fronds  are  of  an  olive-brown 
or  olive-green  colour,  becoming  darker  in  drying ;  of  a  tough  leathery 
substance,  and  fibrous  texture,  tearing  lengthwise  with  facility  ; 
dichotomous  or  pinnate ;  rarely  irregularly  branched,  but  very 
variable  in  habit.  In  the  simpler  kinds  (Splancnidium)  there  is  no 
distinction  into  parts  (as  stem,  leaves,  receptacle),  but  the  fructifica- 
tion is  equally  dispersed  through  all  parts  of  the  plant ;  in  others 
(Durvillcea,  Sarcophycus)  there  is  a  stem  ending  in  a  phyllo-caulon  or 
leaf-like  frond,  through  which  the  fructifications  are  scattered;  in 
others  (Himanthalia)  there  is  a  simple  frond  of  small  size,  and  a 
branching  receptacle  of  fructification  resembling  a  frond  ;  in  others 
(Fucus,  Cystoseira)  there  is  a  branching  or  imperfectly  leafy  frond, 
some  portions  of  whose  branches  finally  swell  and  are  converted  into 
receptacles  of  fruit ;  and,  finally,  in  the  most  perfect  kinds  (Sargassum, 
Marginaria)  there  is  a  branching  frond,  with  well-formed  mostly 
distinct  and  nerved  leaves  and  receptacles,  from  their  origin  set 
apart  as  organs  of  fructification  (not  formed  by  swellings  of  the  old 
branches),  developed  either  in  the  axils  or  along  the  edges  of  the 
leaves  or  branches.  Air-vessels  are  present  in  almost  all,  either  in 
bladdery  swellings  of  the  stem  and  branches,  as  in  Fucus,  or  as  distinct 
organs,  as  in  Sargassum,  stalked,  and  mostly  springing  from  the  same 
part  as  the  fructification.  Receptacles  of  the  fruit,  mostly  more  or 
less  distinguishable  from  the  barren  portion  of  the  frond,  swollen,  succu- 
lent, often  filled  with  slimy  mucus,  either  formed  from  the  metamor- 
phosed ends  of  the  branches,  or  evolved  from  the  axils  or  sides  of  the 
branches  or  leaves.  These  receptacles  are  pierced  by  minute  pores, 
which  communicate  with  small  spherical  chambers  formed  by  an 
introflexion  of  the  walls  of  the  receptacle  at  the  points  where  they 
occur.  The  little  chambers  (called  Conceptacles  by  some  writers, 
Scaphidia  by  others)  contain  sometimes  spores,  or  reproductive  bodies, 
analogous  to  the  seeds  of  more  perfect  plants ;  sometimes  antheridia, 
supposed  to  be  analogous  with  stamens ;  sometimes  both  organs  in 
the  same  chamber.  The  spores  spring  from  the  sides  of  the  chamber. 
One  of  the  surface-cells  being  fertilised,  gradually  enlarges,  projects 
from  the  wall  of  the  chamber,  becomes  more  or  less  obovate,  and 
finally  is  converted  into  a  perispore,  or  membranous  transparent 
case,  in  which  is  contained  the  spore  or  spores.  These  last  are 
formed  from  the  matter  contained  within  the  enlarged  cell.  At  first 
the  con  tents  are  nearly  fluid,  of  a  pale  olive  colour ;  gradually  they 
acquire  density,  become  darker,  and  at  length  are  consolidated  into 
a  single  sporule,  as  in  Cystoseira,  Halidrys,  &c,  or  formed  into  two, 
four,  or  eight  sporules,  as  in  Fucus,  Himanthalia,  &c.  The  antheridia 
are  borne  on  branching  jointed  threads,  called  Paranemata,  which 
rise,  like  the  spores,  from  the  walls  of  the  conceptacle,  and  com- 
monly fill  the  greater  part  of  its  cavity.  Each  antheridium  is  an 
oblong  cell,  forming  the  terminal  articulation  of  the  branches  of  the 
paranemata,  and  is  filled  with  minute  orange-coloured  bodies  called 
Sporidia  (by  J.  Agardh),  closely  resembling  the  zoospores  of  the 
lower  Algce,  and  like  the  latter  endowed  with  spontaneous  move- 
ments. The  motive  organs  are  vibratory  hairs,  or  cilia,  with  two  of 
which  each  little  body  is  furnished. 

The  Fucacece  are  easily  known  from  all  other  Olivaceous  Sea-Weeds 
by  a  character  at  once  natural  and  easily  ascertained,  namely,  the 
position  of  their  spores  within  little  hollows  sunk  in  the  substance  of 
the  plant,  and  communicating  with  the  surface  by  a  pore.  The>  order 
is  represented  in  most  climates,  from  high  northern  and  southern 
latitudes  to  the  equator.  Very  few  species  vegetate  in  the  polar 
regions  of  either  hemisphere.  In  the  north  the  species  of  Fucus  and 
Himanthalia  alone  reach  to  the  Icy  Sea ;  and  in  the  Antarctic  Ocean 
the  order  is  limited  to  Durvill&a  and  to  Scytothalia  Jaquinotii,  a  fine 
Alga  allied  to  sub-tropical  forms.  The  British  species,  excluding 
three  doubtful  natives,  are  but  fourteen  ;  yet  from  the  strictly  social 
habits  of  several  of  them,  they  cover  more  surface  of  tidal  rocks  than 
all  the  other  Alga  put  together.  It  is  these  plants  which  impart  the 
deep  brown  colour  to  the  belts  of  rocks  exposed  on  the  recess  of 
the  tide. 

The  following  is  a  synopsis  of  the  British  genera  of  these  plants  : — 


Sargassum. — Branches  bearing  ribbed  leaves.    Air-vessels  simple. 

Halidrys. — Frond  linear,  pinnate,  leafless.  Air-vessels  divided  into 
several  cells  by  transverse  partitions. 

Cystoseira. — Root  scutate.  Frond  much  branched,  bushy.  Recep- 
tacles cellular. 

Pycnophycus. — Root  branching.  Frond  cylindrical.  Receptacles 
cellular. 

Fucus. — Root  scutate.  Frond  dichotomous.  Receptacles  filled 
with  mucus,  traversed  byjointed  threads. 

Himanthalia. — Root  scutate.  Frond  cup-shaped.  Receptacles 
(frond-like)  very  long,  strap-shaped,  dichotomously  branched. 

I.  Sargassum. — Frond  furnished  with  distinct,  stalked,  nerved  leaves, 

and  simple  axillary  stalked  air-vessels.  Receptacles  small,  linear, 
tuberculated,  mostly  in  axillary  clusters  or  racemes.  Seeds  in 
distinct  cells.  The  generic  name  is  from  Sargazo,  the  Spanish 
term  for  masses  of  sea-weed  found  floating  in  the  ocean  in  some 
latitudes. 

1.  S.  vulgare;  and 

2.  S.  bacciferum,  though  both  of  them  have  been  found  cast  on 
our  shores,  have  no  just  claim  to  a  place  in  our  British  Flora,  being 
natives  of  the  tropics,  occasionally  driven,  with  other  tropical  pro- 
ductions, by  the  force  of  the  western  currents  on  our  Atlantic  coasts. 
The  species  of  this  genus  are  found  over  a  wide  extent  of  ocean,  and 
have  been  generally  called  '  Gulf- Weed.'  They  appear  like  floating 
meadows  in  the  midst  of  the  ocean,  sometimes  for  miles  in  extent, 
and  probably  support  a  larger  number  of  living  creatures  than  the 
most  productive  pasturage  in  Great  Britain.  Myriads  of  Mollusks, 
Radiata,  Fishes,  and  Crustacea,  may  be  seen  playing  about  in  these 
masses ;  and  the  abundance  of  Zoophytes  which  find  shelter  in  such 
situations  can  hardly  be  estimated.  The  weed  is  eaten  in  China.  In 
the  East  it  is  used  in  salads,  and  forms  a  pickle. 

II.  Halidrys  has  compressed  linear  fronds,  pinnated  with  disti- 

chous branches.    The  air-vessels  are  lanceolate,  stalked,  divided 
into  several  cells  by  transverse  partitions.    The  receptacles  are 
terminal,  stalked,  cellular,  pierced  by  numerous  pores,  which 
communicate  with  immersed  spherical  conceptacles. 
//.  siliquosa  has  linear  very  narrow  branches,  compressed  linear 

lanceolate  air-vessels,  slightly  constricted  at  the  septa,  mucronate. 

It  is  found  on  rocks  and  stones  in  the  Bea,  at  and  below  half-tide 

level. 

III.  Cystoseira  has  a  frond  furnished  with  branch-like  leaves, 
becoming  more  filiform  upwards.  The  air-vessels  are  simple, 
arranged  within  the  substance  of  the  branch-like  leaves  consecu- 
tively. The  receptacles  are  cylindrical,  more  or  less  lanceolate, 
tuberculated,  and  terminal.  The  seeds  in  distinct  cells.  The 
name  is  derived  from  two  Greek  words,  signifying  a  little  sac  aud 
a  chain. 

C.  ericoides  has  a  thick  woody  short  stem,  cylindrical,  and  beset 
with  numerous  slender  filiform  branches,  variously  divided,  and 
densely  clothed  with  small  spine-like  awl-shaped  ramuli  (or  leaves). 
It  is  found  on  rocks  in  the  sea,  and  has  the  property  of  being  iridescent 
when  under  water  in  a  growing  state.  In  drying  it  becomes  nearly 
black,  and  does  not  adhere  to  paper. 

The  other  British  species  of  this  genus  are — C.  granulata,  C. 
faniculacea,  C.  barbata,  and  C.  fibrosa. 

IV.  Pycnophycus  has  a  root  composed  of  branching  fibres.  The 
frond  is  cylindrical  and  dichotomous.     The  air-vessels,  when 

-  present,  innate  and  simple.    The  receptacles  terminal,  cellular, 
pierced  by  numerous  spores,  which  communicate  with  immersed 
spherical  conceptacles,  containing  in  the  lower  part  of  the  recep- 
tacles parietal  simple  spores,  and  in  the  upper  tufted  antheridia. 
The  name  is  from  two  Greek  words,  signifying  thick  sea-weed. 
P.  tuberculatus  is  found  in  rock-pools,  on  the  recess  of  the  tide,  near 
low-water  mark.    It  is  better  known  by  the  name  of  Fucus  tubercu- 
latus. It  is  very  different  in  many  respects  from  Fucus  proper.  When 
dry  it  becomes  very  brittle  and  black. 

V.  Fucus  has  a  plane   compressed,  or  cylindrical  frond,  linear, 

dichotomous,  coriaceous.      The  air-vessels,  when  present,  are 
innate  in  the  frond,  simple,  and  large.    The  receptacles  terminal 
(except  in  Fucus  nodosus),  turgid,  containing  tubercles  imbedded 
in  mucus,  and  discharging  their  seeds  by  conspicuous  pores. 
F.  vesiculosus  is  common  on  all  our  sea-shores.     It  is  the  Sea- 
Ware,    Bladder-Fucus,  Kelp-Ware,    Black-Tang  of  Scotland,  and 
sometimes  Lady-Wrack.    In  Gothland,  according  to  Linnjeus,  it  is 
Swine-Tang,  because  boiling  it  and  mixing  it  with  a  little  coarse  flour 
they  give  it  to  their  hogs.  In  the  Hebrides,  cheeses  are  dried  without 
salt,  being  covered  with  the  ashes  of  this  plant,  which  abounds  with 
salt.    In  Scania  it  is  used  as  thatch  and  fuel.    The  root  is  a  hard  flat 
disc.    The  fronds  are  from  2  to  3  feet  in  length.    The  air-vessels, 
as  large  as  nuts,  are  in  pairs ;  the  receptacles,  in  pairs,  and  often 
forked,  terminate  in  branches.    There  is  a  variety  of  this  which  is 
often  called  Fucus  Balticus.    It  is  found  among  grass  and  moss  in 
marshy  ground  occasionally  overflowed  by  the  tide.    Lightfoot  men- 
tions that  during  the  snow-storms  in  the  Highlands,  the  red  deer 
descend  from  the  wild  mountains  to  feed  on  this  sea-weed.  He 
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mentions  also  that  the  saponaceous  mucus  of  the  vesicles  has  been 
recommended  to  remove  glandular  swellings,  and  the  calcined  powder 
of  the  plant  is  said  to  be  valuable  as  a  dentifrice.  The  great  use  now 
made  of  this  weed,  as  well  as  of  others,  is  in  the  manufacture  of  kelp 
and  iodine. 

P.  ceranoides  is  sometimes  called  the  Horned  Fucus.  It  resembles 
the  preceding  species,  but  is  much  thinner  and  more  transparent,  the 
midrib  is  more  distinct,  and  the  leafy  part  is  narrower,  although  it  is 
a  more  graceful  plant  than  F.  vesiculosus. 

F.  serratus,  Serrated  Sea-Weed,  is  very  common  on  all  our  sea- 
shores. It  is  perennial.  The  frond  differs  from  the  preceding  by 
being  serrated.  In  Scotland  it  is  called  Black-Wrack,  or  Prickly 
Tang.  It  is  not  so  rich  in  kelp  and  iodine  as  the  others.  It  is  useful 
as  manure.  In  Norway  it  is  used  as  food  for  cattle,  mixed  with  meal. 
The  Dutch  use  it  to  cover  their  crabs  and  lobsters,  to  keep  them  alive 
and  moist,  preferring  it  to  any  other  because  it  is  destitute  of  that 
mucus  which  causes  them  to  ferment  and  putrefy.  It  is  a  handsome 
species,  the  fronds  on  both  sides  being  dotted  with  pencil-like  clusters 
of  whitish  capillary  fibres,  and  the  fronds  being  often  broad. 

F.  nodosus,  Knobbed-Wrack.  The  root  is  a  large  hard  conical 
mass,  from  which  spring  several  branches,  from  2  to  4  or  6  feet  in 
length.  It  is  called  in  some  places  Yellow  Wrack.  In  England  it  is 
often  called  Sea-Whistle,  in  consequence  of  the  custom  among  children 
of  converting  the  vesicles  into  whistles.  The  air-vessels  are  called 
crackers  ;  for  when  thrown  into  the  fire  they  make  a  slight 
explosion. 

F.  Maclean  is  found  on  muddy  sea-shores,  usually  in  land-locked 
bays  and  among  boulders.  The  frond  is  from  6  to  10  inches  long, 
densely  tufted  ;  branches  crowded,  spreading,  compressed  at  the  base, 
cylindrical  upwards.  The  vesicles  wider  than  the  frond.  In  substance 
leathery  ;  when  dry  somewhat  horny. 

F.  canaliculatus,  Channelled  Fucus.  This  is  abundant  on  rocks  on 
the  sea-shore  near  high-water  mark.  It  is  perennial.  Cattle  are 
exceedingly  fond  of  it,  and  never  fail  to  browse  on  it  in  winter  as  soon 
as  the  tide  leaves  it  within  their  reach. 

VI.  Himanthalia  has  coriaceous  orbicular  top-shaped  fronds.  Very 
long  strap-shaped  receptacles,  repeatedly  forked,  spring  from 
the  centre  of  the  frond,  filled  with  mucus,  traversed  by  jointed 
fibres,  and  pierced  by  numerous  pores,  which  communicate  with 
immersed  spherical  conceptacles,  containing  either  parietal  spores 
or  antheridia. 

H.  lorea  is  common  on  rocky  sea-shores.  It  seems  difficult  to  deter- 
mine as  to  the  duration  of  this  plant.  Some  regard  it  as  annual,  as 
the  thongs  are  produced  every  year  ;  but  others  say  the  long  thongs 
are  only  receptacles,  that  the  cup-shaped  disc  is  perennial,  and  that 
this  part  is  truly  the  plant.  The  cup-shaped  frond  which  adheres 
firmly  to  the  rock  is  more  than  an  inch  in  diameter.  The  branches 
or  receptacles  are  in  Scotland  about  6  feet  long.  In  Cornwall  they 
are  sometimes  20  feet  long.  The  name  in  English  signifies  sea-thongs. 
The  fruit  consists  of  tubercles  immersed  in  the  fronds,  and  these 
tubercles  discharge  their  seeds  by  pores,  which  give  the  thongs  a 
spotted  appearance.  This  is  remarkably  the  case  wheu,  after  lying  on 
the  shore  for  some  time,  every  pore  is  covered  with  a  yellow  dot, 
which  is  the  mucus  of  the  plant  discharged  in  the  death-struggle 
which  goes  on,  when,  torn  from  the  rock  and  tossed  out  by  the  waves, 
it  lies  withering  in  the  open  air.  Dr.  Neill  mentions  that  in  the  north 
of  Scotland  a  kind  of  sauce  for  fish  or  fowl,  resembling  ketchup,  is 
made  from  the  cup-like  or  fungus-like  fronds  of  this  sea-weed. 

(Harvey,  British  Marine  Alga; ;  Landsborough,  British  Sea- Weeds.) 

FUCHSIA,  a  genus  of  Plants  belonging  to  the  natural  order  Ona- 
gracem.  This  genus  was  named  after  Leonard  Fuchs,  one  of  the 
earliest  of  modern  cultivators  of  botany.  He  was  born  at  Wembdingen, 
in  Swabia,  in  1501,  where  he  kept  a  school,  but  was  made  a  professor 
at  Ingoldstadt  in  1521,  whence  he  removed  to  Anspach,  and,  sub- 
sequently to  Tubingen,  where  he  died  in  1556.  He  wrote  a  great 
work  on  Botany,  with  the  title  '  De  Stirpium  Historia  Commentarii 
Insignes,'  which  was  published  in  folio  at  Basle  in  1542.  This  work 
was  illustrated  with  wood-cuts  executed  by  Spacklin  of  Strassburg. 
These  engravings  are  admirably  done,  and  some  of  them  would  bear 
comparison  with  the  wood-engravings  of  the  present  day.  This  work 
has  been  translated  into  almost  every  European  language,  and  many 
editions  of  the  original  Latin  have  been  published.  It  was  however 
only  a  part  of  a  great  work  which  the  author  had  on  hand ;  and  when 
he  died  he  left  about  1500  drawings,  with  which  he  had  intended  to 
illustrate  a  second  and  third  part. 

The  genus  Fuchsia  has  the  tube  of  the  calyx  adhering  to  the  ovarium 
at  the  base,  and  drawn  out  at  the  apex  into  a  cylindrical  4-cleft  tube, 
whose  lobes  soon  fall  off ;  four  petals  alternating  with  the  lobes  of  the 
calyx,  and  inserted  in  the  upper  part  of  the  tube,  very  rarely  wanting ; 
eight  stamens  ;  the  ovary  crowned  by  an  urceolate  gland ;  the  style 
filiform,  crowned  by  a  capitate  stigma ;  the  berry  oblong  or  ovate- 
globose,  4-valved,  4 -celled,  many-seeded.  The  species  are  shrubs, 
usually  with  opposite  leaves,  and  axillary  1-flowered  pedicels,  which 
are  sometimes  disposed  in  racemes  at  the  tops  of  the  branches.  The 
flowers,  which  are  very  elegant,  are  usually  drooping,  of  a  red  colour, 
rarely  white,  sometimes  5 -cleft,  and  decandrous.  There  are  few 
genera  of  plants  in  which,  under  cultivation,  there  is  a  greater 


tendency  among  the  flowers  to  sport;  and  thus  they  frequently 
afford  the  most  interesting  and  important  illustrations  of  the  doctrines 
of  morphology. 

F.  microphylla,  the  Small-Leaved  Fuchsia,  has  pubescent  branches, 
with  opposite,  small,  elliptic-oblong,  acutish,  toothed,  glabrous,  a  little 
ciliated  leaves ;  the  pedicels  axillary,  shorter  than  the  flowers ;  the 
calyx  funnel-shaped,  with  ovate-acuminated  lobes;  retuse  toothed 
petals.  This  plant  is  a  native  of  the  volcanic  mountain  Jorullo,  in 
Mexico.  It  has  a  scarlet  calyx,  with  deep  red  petals,  and  blossoms 
from  June  to  September.  It  was  first  described  by  Humboldt, 
Bonpland,  and  Kunth,  in  their  work  on  American  Plants,  and  was  first 
introduced  into  England  in  1828.  It  is  now  one  of  the  most  commonly 
cultivated  of  the  species  in  the  gardens  of  Great  Britain. 

F.  coccinea,the  Scarlet  Fuchsia,  has  glabrous  branches,  opposite  leaves, 
or  three  in  a  whorl,  ovate,  acute,  denticulated,  on  short  petioles  ;  the 
pedicels  axillary,  drooping,  longer  than  flowers  ;  the  lobes  of  the  calyx 
oblong,  acute,  exceeding  the  petals,  which  are  obovate  and  convolute. 
It  is  a  native  of  Chili,  in  marshy  districts,  and  is  found  as  far  south  as 
the  Strait  of  Megalhaens.  It  is  one  of  the  species  earliest  introduced 
into  the  gardens  of  Great  Britain  ;  and  was  first  described  by  Aiton  in 
the  '  Hortus  KewenBis.'  It  has  a  scarlet  calyx,  with  violaceous  petals. 
In  its  native  countries  the  wood  is  used  for  obtaining  a  black  colouring- 
matter,  and  the  leaves  and  young  branches  are  used  as  medicine.  It 
grows  and  blossoms  in  the  open  air  in  the  summer,  but  requires 
protection  in  the  winter. 

F.  corymbiflora  (corymbifera,  Walpers),  the  Corymbose  Fuchsia,  has 
branches  somewhat  tetragonal;  leaves  opposite,  petiolate,  oblong- 
lanceolate,  almost  entire  ;  the  pedicels  three,  nearly  terminal,  nodding, 
shorter  than  the  flowers  ;  the  lobes  of  the  calyx  lanceolate-acute,  twice 
the  length  of  the  petals,  which  are  oblong-lanceolate.  This  elegant 
shrub  is  about  6  feet  in  height,  and  is  a  native  of  Peru  about  Chincao 
and  Muna,  in  shady  groves.  It  has  scarlet  flowers  2  inches  long, 
which  hang  down  in  beautiful  corymbs.  The  berries  are  ovate- 
oblong,  of  a  reddish-purple  colour.  This  plant,  although  described 
by  Ruiz  and  Pavon,  was  only  introduced  into  our  gardens  about 
the  year  1838,  and  is  now  justly  considered  the  most  ornamental 
species  of  this  beautiful  genus. 

F.  arborescens,  the  Arborescent  Fuchsia,  has  glabrous  branches,  the 
leaves  three  in  a  whorl,  oval-oblong,  acuminated  at  both  ends,  petio- 
late, quite  entire ;  the  panicle  terminal,  trichotomous,  nearly  naked  ; 
the  calyx  funnel-shaped,  with  the  lobes  ovate,  acute,  and  spreadingly 
reflexed,  also  the  petals.  It  is  a  native  of  Mexico,  and  has  been  intro- 
duced into  this  country  since  1824.  It  is  a  larger  plant  than  most  of 
the  species,  not  unfrequently  attaining  a  height  of  15  feet. 

F.  gracilis,  the  Slender  Fuchsia,  has  the  branches  finely  pubescent ; 
the  leaves  opposite,  glabrous,  on  long  petioles  remotely  denticulated  ; 
the  pedicels  axillary,  nodding,  as  long  as  the  calyx  ;  the  lobes  of  the 
calyx  oblong-acute,  exceeding  the  petals,  which  are  convolute  and 
retuse ;  the  stigmas  undivided.  This  plant  was  first  described  by 
Lindley,  and  has  been  grown  in  this  country  since  1823.  The  flowers 
have  a  scarlet  calyx  and  purple  petals. 

About  fifty  species  of  Fuclnia  have  been  described,  and  many  more 
than  those  named  above  have  been  introduced  into  the  gardens  of 
Europe.  They  are  all  American  plants.  They  thrive  well  in  a  rich 
light  soil ;  and  young  cuttings  of  them  strike  root  readily  in  the  same 
kind  of  soil  when  covered  over  with  a  hand-glass.  Many  will  grow  in 
the  open  air  in  this  country  throughout  the  winter  with  a  very  slight 
protection.  When  planted  in  clumps  on  lawns  or  borders  they  should 
be  mulched  at  the  root  to  preserve  them  through  the  winter.  In  the 
spring,  when  the  ground  is  cleared,  the  stems  of  the  preceding  year, 
which  are  generally  dead,  should  be  cut  off  quite  close  to  the  ground, 
to  allow  the  young  shoots  to  spring  from  the  root. 

(Don,  Dichlamydeous  Plants  ;  Walpers,  Repertorium  Botanices 
Systematica;,  vol.  ii. ;  BischofF,  Lehrbuch  der  Botanik.) 

FCCHSITE,  a  Green  Mica  from  the  Zillerthal,  containing  4  per 
cent,  of  oxide  of  chromium.  From  the  crystallisation  of  mica,  two 
additional  species  have  been  made  out  of  the  old  species  so  called. 
The  common  mica  has  an  oblique  prism  for  its  primary.  Many  micas 
when  in  perfect  crystals  have  the  form  of  a  hexagonal  prism,  and 
but  one  axis  of  polarisation ;  this  last  fact  proving  the  primary  to 
be  a  regular  hexagonal  prism.  This  species  is  properly  distinguished, 
and  has  been  called  hexagonal  mica. 

FUCOID^A.  [Pseudozoaria.] 

FUCOI'DES,  the  vague  title  for  many  Fossil  Marine  Plants,  given 
by  Brongniart.  They  are  mostly  referred  to  other  genera  by  later 
writers.  There  is  a  peculiar  geological  interest  in  the  distribution  of 
Fucoids,  since  Dr.  Forchhammer  ('  Reports  to  the  British  Asso- 
ciation,' 1844)  has  shown  the  probability  of  their  influence  in  the 
metamorphism  of  rocks. 

FUCUS.  [FocACEiB.] 

FULGORA,  a  genus  of  Hemipterous  Insects,  popularly  known  as 
Lantern-Flies,  on  account  of  their  power  of  emitting  light  in  the 
dark.  The  Fulgora  laternaria  of  Linnaeus  is  the  type.  It  is  a  native 
of  South  America.  The  form  of  this  insect  is  very  remarkable,  on 
account  of  the  regular  inflated  and  enormous  head,  out  of  which  the 
phosphorescence  was  said  to  proceed.  The  celebrated  Mademoiselle 
Merian  was  the  first  naturalist  who  observed  this  property,  and  in 
her  great  work  on  the  insects  of  Surinam  she  gives  an  account  of  her 
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discovery.  Strange  to  say,  however,  many  travellers  deny  altogether 
the  luminosity  of  the  Lantern-Fly,  whilst  others  as  strongly  assert 
it.  It  is  probably  a  sexual  peculiarity,  and  only  exhibited  at  certain 
periods  in  the  animal's  life. 

FULGURITES  are  vitrified  sand-tubes,  supposed  to  have  originated 
from  the  action  of  lightning ;  they  are  called  by  the  Germans 
Blitzrohre. 

These  tubes  were  discovered  in  the  year  1711  by  the  pastor 
Herman,  at  Massel,  in  Silesia;  and  they  were  again  discovered  in 
1805  by  Dr.  Hentzen,  in  the  heath  of  Paderborn,  commonly  called 
the  Senne,  and  he  first  attributed  their  formation  to  the  agency  of 
lightning. 

These  tubes  have  since  been  found  in  great  numbers  at  Pillau, 
near  Konigsberg,  in  Eastern  Prussia ;  at  Nietleben,  near  Halle  on 
the  Saale ;  at  Drigg  in  Cumberland,  and  some  other  places. 

At  Drigg,  the  tubes  were  found  in  the  middle  of  sandbanks,  40  feet 
high,  and  very  near  the  sea.  In  the  Senne  they  were  most  commonly 
found  on  the  declivities  of  mounds  of  sand,  about  30  feet  high ;  but 
sometimes  in  cavities,  which  are  stated  to  have  been  hollowed  in 
the  heath,  in  the  form  of  bowls,  200  feet  in  circumference,  and  12  to 
15  feet  in  depth. 

These  tubes  are  nearly  all  hollow.  At  Drigg  their  external  diameter 
was  2^  inches;  those  of  the  Senne,  reckoning  from  the  surface,  are 
from  one  quarter  to  seven  lines  internal  diameter ;  but  they  narrow 
as  they  descend  lower,  and  frequently  terminate  in  a  point :  the 
thickness  of  the  tube  varies  from  half  a  line  to  an  inch. 

These  tubes  are  usually  placed  vertically  in  the  sand;  but  they 
have  been  found  at  an  angle  of  40  degrees.  Their  entire  length, 
judging  from  those  which  have  been  extracted,  is  from  20  to  30  feet ; 
but  frequent  transverse  fissures  divide  them  into  portions  from  half 
an  inch  to  5  inches  in  length. 

Usually  there  is  only  one  tube  found  at  a  place ;  sometimes  how- 
ever, at  a  certain  depth,  this  tube  divides  into  two  or  three  branches, 
each  of  which  gives  rise  to  small  lateral  branches,  from  an  inch  to  a 
foot  in  length ;  these  are  conical,  and  terminate  in  points,  inclining 
gradually  to  the  bottom. 

The  internal  part  of  the  tubes  is  a  perfect  g'ass,  smooth  and  very 
brilliant,  resembling  hyalite.  It  scratches  glass,  and  gives  fire  with 
steel.  All  the  tubes,  whatever  may  be  their  form,  are  surrounded  by 
a  crust  composed  of  agglutinated  grains  of  quartz,  which  have  the 
appearance,  when  examined  by  a  glass,  of  having  undergone  incipient 
fusion. 

The  colour  of  the  internal  mass  of  the  tubes,  and  especially  that 
of  the  external  parts,  depends  upon  the  nature  of  the  sandy  strata 
which  they  traverse.  In  the  superior  beds,  which  contain  a  little 
soil,  the  exterior  of  the  tubes  is  frequently  black ;  lower  down  the 
colour  of  the  tube  is  of  a  yellowish-gray ;  still  lower,  of  a  grayish- 
white  ;  and  lastly,  where  the  sand  is  pure  and  white,  the  tubes  are 
almost  perfectly  colourless. 

That  the  cause  of  these  tubes  is  correctly  attributed  to  lightning  is 
shown  by  some  observations  presented  to  the  Royal  Society,  in  1790, 
by  Dr.  Withering.  On  opening  the  ground  where  a  man  had  been 
killed  by  lightning,  the  soil  appeared  to  be  blackened  to  the  depth 
of  about  10  inches;  at  this  depth,  a  root  of  a  tree  presented  itself, 
which  was  quite  black  ;  but  this  blackness  was  only  superficial,  and 
did  not  extend  far  along  it.  About  two  inches  deeper,  the  melted 
quartzose  matter  began  to  appear,  and  continued  in  a  sloping  direction 
to  the  depth  of  18  inches  ;  within  the  hollow  part  of  one  mass,  the 
fusion  was  so  perfect,  that  the  melted  quartz  ran  down  the  hollow, 
and  assumed  nearly  a  globular  figure. 

Professor  Hagen,  of  Konigsberg,  has  made  a  similar  observation. 
In  the  year  1823  the  lightning  struck  a  birch-tree  at  the  village  of 
Rauschen.  On  cautiously  removing  the  earth,  Professor  Hagen  found, 
at  the  depth  of  a  foot,  the  commencement  of  a  vitrified  tube,  but  it 
could  not  be  extracted  from  the  sand  in  pieces  of  more  than  two  or 
three  inches  in  length;  the  interior  of  these  fragments  was  vitrified, 
as  usual ;  several  were  flattened,  and  had  zigzag  projections. 

It  is  also  to  be  observed,  that  Saussure  found  on  the  slaty  horn- 
blende of  Mont  Blanc  small  blackish  beads,  evidently  vitreous,  and 
of  the  size  of  a  hemp-seed,  which  were  clearly  the  effects  of  light- 
ning. Mr.  Ramond  has  also  remarked  on  the  Pic  du  Midi,  in  the 
Pyrenees,  some  rocks,  the  entire  face  of  which  is  varnished  with  a 
coating  of  enamel,  and  covered  with  beads  of  the  size  of  a  pea ;  the 
interior  of  the  rock  is  totally  unchanged. 

FULICA.  [Rallimj.] 

FULIGULA,  FULIGULIN^E.  [Ducks.] 

FULLERS'  EARTH,  a  Mineral  product,  formerly  much  used  in 
the  fulling  of  cloth,  whence  it  derives  its  name.  It  occurs  massive, 
and  is  usually  of  a  greenish -brown  or  dull  gray  colour ;  sometimes  it 
is  nearly  of  a  slate  colour.  It  is  opaque,  dull,  and  its  specific  gravity 
is  1'8  to  2"2.  Greasy  and  soft,  yielding  to  and  polished  by  the  nail. 
Fracture  uneven,  earthy  ;  in  water  it  breaks  down  into  a  soft  pulpy 
mass.    Before  the  blow-pipe  it  fuses  into  a  white  blebby  glass. 

It  is  found  at  Nuffield,  near  Reigate,  in  Surrey,  and  occurs  in 
regular  beds  near  the  summit  of  a  hill,  between  beds  of  sand  or 
sandstone,  containing  fossil  wood,  cornua  ammonis,  &c.  There  are 
two  distinct  beds  of  Fullers'  Earth ;  the  upper  has  a  greenish  colour, 
is  5  feet  in  thicknesu,  and  rests  upon  the  other,  which  has  a  bluish 


tint,  and  is  11  feet  thick;  in  these  beds,  but  especially  in  the  latter, 
there  are  found  considerable  masses  of  sulphate  of  barytes,  frequently 
in  regular  crystals.  Fullers'  Earth  is  also  found  in  Kent,  Bedford- 
shire, Bath,  Nottinghamshire,  and  Sussex.  It  is  met  with  also  in 
Styria,  Saxony,  and  some  other  places. 

According  to  Dr.  Thompson's  analysis,  this  substance  consists  of — 

Silica  44 

Alumina   .  23-06 

Lime  1  4-08 

Magnesia  .......  2 

Protoxide  of  Iron       .....  2 

Water  24-95 

 100-09 

Dr.  Thomson  observes  that,  allowing  the  lime,  magnesia,  and 
protoxide  of  iron  to  be  in  the  state  of  silicates,  and  as  mere  acci- 
dental constituents,  Fullers'  Earth  is  a  hydrous  bisilicate  of  alumina, 
consisting  of  two  equivalents  of  silica,  one  equivalent  of  alumina, 
and  two  equivalents  of  water. 

FUMA'RIA  (from  the  Latin  Fumus,  smoke,  in  allusion  to  the 
unpleasant  smell  which  it  exhales  ;  the  French,  with  the  same  meaning, 
call  it  Fumeterre,  and  hence  our  English  word  Fumitory),  a  genus  of 
plants  the  type  of  the  natural  order  Fumariacece.  It  has  4  petals,  the 
upper  one  spurred  at  the  base,  2  sepals,  diadelphous  stamens,  fruit  inde- 
hiscent  and  1-aeeded.  There  are  about  12  species  of  Fumaria,  which  are 
smooth  slender  herbs,  with  small  racemose  white  or  purplish  flowers. 
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Corydalis  lutea. 

1,  the  two  sepals,  stamens,  and  pistil ;  2,  a  longitudinal  section  of  flip  ovary  ; 
3,  a  longitudinal  section  of  a  seed,  showing  the  ovary :  all  more  or  less 
magnified. 

F.  capreolata,  Rampant  Fumitory,  has  ovate  acute  sepals,  toothed, 
as  broad  as  the  corolla,  and  half  its  length ;  globose  emarginate  fruit ; 
bracts  about  a  third  shorter  than  the  fruit-stalks.  It  is  a  climbing 
plant,  and  has  cream-coloured  flowers  tipped  with  red  or  purple. 

F.  officinalis,  Common  Fumitory,  has  ovate  lanceolate  sepals, 
narrower  and  two-thirds  shorter  than  the  corolla,  broader  than  the 
pedicel ;  fruit  globose,  truncate,  slightly  emarginate ;  bracts  two  or 
three  times  shorter  than  the  fruit-stalks.  It  grows  in  corn-fields  and 
cultivated  land  throughout  the  world,  and  is  plentiful  in  Britain.  The 
flowers  are  of  a  pale-red  colour,  deep-red  at  the  summit,  with  a 
green  keel  to  the  upper  and  under  petals.  The  leaves  are  succulent, 
saline,  and  bitter,  and  the  expressed  juice  is  recommended  as  a 
remedy  in  cases  of  hypochondriasis  and  cachectic  states  of  the  body. 
It  is  said  to  correct  acidity  and  strengthen  the  stomach.  Boerhaave 
used  to  prescribe  it  in  black  jaundice  and  bilious  affections.  It  has 
also  gained  some  reputation  as  a  cosmetic.  Dr.  Cullen  recommends 
an  infusion  of  the  leaves  in  cutaneous  disorders,  and  he  also  advises 
the  use  of  it  as  a  tonic  whenever  bitter  remedies  are  desirable. 

F.  micrantha  is  distinguished  by  its  sepals  being  orbicular  dentate, 
broader  than  and  nearly  half  as  long  as  the  corolla ;  fruit  globose, 
slightly  pointed ;  bracts  longer  than  the  fruit-stalks.  This  species  is 
found  both  in  England  and  Scotland,  and  has  pale  purple  flowers  in 
dense  spikes. 

F.  parviflora  has  ovate  sepals  as  broad  as  the  corolla  and  about  two- 
thirds  shorter.  It  greatly  resembles  F.  officinalis,hut  is  smaller  in  all 
its  parts.  The  flowers  are  of  a  pale-red  colour.  It  is  found  in 
Kent,  and  is  also  very  common  in  the  East  Indies,  where  it  is  used 
as  a  medicine.  The  leaves  have  a  bitter  taste,  and  Dr.  Whitlaw  Ainslie 
mentions  it  in  his 'Materia  Medica  of  Hindostan.'  The  Mohammedans 
employ  it  as  a  diuretic,  and  in  maniacal  cases. 
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F.  Vaillantii  has  its  sepals  narrower  than  the  pedicels,  and  many 
times  shorter  than  the  corolla.  Globose  fruit,  scarcely  pointed ; 
bracts  about  as  long  as  the  pedicels.  The  flowers  are  mostly  white 
with  a  purple  tip.  This  is  a  British  species,  and  is  also  found  in 
sandy  fields  in  the  neighbourhood  of  Paris  and  Montpelier. 

With  the  exception  of  one  or  two  species,  this  genus  seems  hardly 
worth  cultivation,  having  but  a  weedy  and  insignificant  appearance. 
Such  however  as  have  a  climbing  tendency,  look  well  if  sown  under  a 
hedge  and  allowed  to  twine  amongst  the  stems  and  branches. 

(Don,  Dichlamydcous  Plants;  Babington,  Manual  of  Brit.  Bot.) 

FUMARIACE^E,  Fumcworts,  a  small  natural  order  of  Exogenous 
Plants,  consisting  of  slender-stemmed  herbaceous  plants,  many  of  which 
scramble  up  others  by  aid  of  their  twisting  leaf-stalks.  They  are 
rather  succulent,  with  watery  juice.  Their  leaves,  which  have  no 
stipules,  are  repeatedly  divided  till  the  terminal  lobes  become  small 
ovate  leaflets ;  their  flowers,  which  are  extremely  irregular,  consist  of 
2  membranous  minute  ragged  sepals,  2  exterior  distinct  linear  petals, 
and  2  others,  which  hold  firmly  together  at  the  points;  there  are  6 
stamens  united  into  two  parcels,  and  the  ovary  is  a  1-celled  case  with 
1  seed  or  many  seeds,  whose  placentation  is  parietal;  finally,  the  seeds 
consist  principally  of  albumen,  in  which  there  ripens  a  very  small 
embryo.  Fumaria  officinalis  is  one  of  the  commonest  of  weeds. 
Many  are  objects  of  cultivation  by  the  gardener  for  the  sake  of  their 
showy  flowers  ;  all  are  reputed  diaphoretics.  They  only  inhabit  the 
cooler  parts  of  the  world,  alike  avoiding  extremes  of  heat  or  cold. 
Two  species  are  found  in  the  Cape  of  Good  Hope.  The  affinities  of 
the  order  are  with  Droseracea,  Papaveraceo?,  Berberidaccce,  and 
Brassicacece.    There  are  15  genera  and  110  species  described. 

FUMITORY.    [Corydalis;  Fumaria.] 

FUN  A'RIA,  a  genus  of  Plants  belonging  to  the  natural  order  Musci, 
or  Mosses.  It  has  terminal  fruit-stalks,  with  an  oblique  double 
peristome,  both  the  outer  and  the  inner  having  each  16  teeth, 
the  inner  ones  opposite  to  those  of  the  outer.  There  are  three 
British  species  of  this  moss  :  F.  hygrometrica,  F.  Muhlcnbcrgii,  and 
F.  hibernica. 

F.  hygrometrica  has  the  leaves  very  concave,  ovate,  apiculate,  entire, 
the  nerves  excurrent ;  the  fruit-stalk  curved,  flexuose.  It  is  a  native 
of  Great  Britain,  and  is  found  by  waysides  and  under  hedges,  especially 
on  spots  where  a  wood-fire  has  been  burning  on  the  ground.  It  may 
be  thus  constantly  found  on  the  site  of  gipsies'  encampments.  It  has 
obtained  its  specific  name  hygrometrica  from  its  fruit-stalk  having  the 
property  of  twisting  in  different  directions  when  moisture  is  applied 
to  it.  On  taking  a  dry  fruit-stalk  into  the  hand  and  moistening  the 
lower  part  with  the  finger,  the  capsule  will  turn  itself  from  the  right 
to  the  left  by  making  two,  three,  or  more  turns ;  on  moistening  the 
upper  part  in  the  same  manner,  the  capsule  turns  itself  more  rapidly 
in  an  opposite  direction.  Under  the  microscope  the  stalk  exhibits  an 
elongated  cellular  tissue  twisted  in  a  spiral  form.  The  cellular  tissue 
is  not  however  turned  uniformly,  but  at  two-thirds  of  the  length  of 
the  stalk  it  commences  to  assume  a  straighter  form,  and  at  the  upper 
part  it  again  turns  itself,  but  more  acutely,  in  an  opposite  direction 
to  that  of  the  lower  part.  The  cause  of  the  turning  in  two  different 
directions  depends  on  this  structure  of  the  cellular  tissue.  The 
capsule  turns  itself  in  an  opposite  direction  to  the  spires  which  are 
moistened,  and  the  circumstance  of  its  turning  more  rapidly  on  the 
upper  end  being  wetted,  depends  on  the  more  acute  angle  made  by 
the  upper  spires.  The  dryness  of  the  fibres  is  not  the  cause  of  this 
phenomenon,  as  the  green  fruit-stalks,  although  perfectly  dried,  do 
not  turn  when  moistened.  The  movements  in  this  case  are  probably 
owing  to  the  shorteniug  of  the  vegetable  fibre  by  the  contact  of 
moisture.  In  the  green  stalk  the  thick  fluid  contents  of  the  cells 
leave  a  precipitate  when  they  are  dried,  which  fills  them  up  and 
prevents  the  action  of  moisture  upon  them.  In  the  ripened  stalk  this 
precipitate  is  dissolved  and  absorbed,  and  otherwise  applied ;  and  thus 
the  cells,  being  empty,  act  like  hollow  tubes. 

(Lankester,  On  the  Structure  of  Funaria  Hygrometrica;  Ann.  of 
Nat.  Hist.  vol.  iv. ;  Link,  Report  on  the  Progress  of  Botany,  1841, 
translated  for  the  Ray  Society,  vol.  i. ;  Hooker  and  Taylor,  Muscologia 
Britannica.) 

FUNGI.  Under  this  name  botanists  comprehend  not  only  the 
various  races  of  mushrooms,  toadstools,  and  similar  productions,  but 
a  large  number  of  microscopic  plants  forming  the  appearances  called 
mouldiness,  mildew,  smut,  rush,  brand,  dry-rot,  &c.  Notice  has  been 
occasionally  taken  of  these  plants  under  their  respective  heads ;  in 
this  place  some  general  account  will  be  given  of  them  as  a  large 
natural  order. 

Nothing  can  well  be  more  different  than  the  extremes  of  develop- 
ment of  Fungi,  if  the  highest  and  the  lowest  forms  are  contrasted  ; 
as  for  example,  the  large  fleshy  Bolcti,  which  grow  on  the  trunks  of 
trees,  and  the  microscopic  mould-plants,  composed  of  threads  much 
too  delicate  to  be  distinguished  by  the  naked  eye.  Nevertheless,  it 
turns  out  upon  inquiry  that  the  latter  is  only  a  simple  form  of  the 
former,  or,  in  other  words,  that  a  Boletus  is  merely  an  enormous 
aggregation  of  the  vegetable  tissue  constituting  a  Mucor,  developed 
upon  the  same  plan,  subject  to  the  same  influences,  possessing  a 
similar  chemical  character,  and  propagating  by  means  which  are 
altogether  analogous. 

Viewed  with  reference  to  their  whole  extent,  the  plants  of  this 


order  may  be  described  as  cellular  or  filamentous  bodies,  having  a 
concentric  mode  of  development,  often  when  full  grown  almost 
amorphous,  nourished  through  their  thallus  (spawn  or  mycelium), 
living  in  air,  propagated  by  colourless  or  brown  spores,  and  some- 
times inclosed  in  asci  and  destitute  of  green  gonidia. 

That  they  are  cellular  or  filamentous  may  be  easily  ascertained  by 
examining  them  with  even  an  indifferent  microscope ;  perhaps  they 
might  be  even  simply  described  as  cellular,  for  their  filamentous  tissue 
seems  nothing  but  cells  drawn  out.  Sometimes,  as  in  the  genus  Urtdo, 
they  consist  of  spheroidal  cells,  having  little  connection  with  each 
other,  each  cell  containing  propagating  matter,  and  all  separating 
from  each  other  in  the  form  of  a  fine  powder  when  ripe  :  the  smut  in 
corn  is  of  this  nature  ;  or,  as  in  Cylindrosporium,  the  cells  are  trun- 
cated cylinders  not  adhering,  so  far  as  we  can  see,  and  separating  in 
like  manner  when  ripe.  In  plants  of  a  more  advanced  organisation, 
as  the  genus  Monilia,  the  constituent  cells  are  connected  in  series, 
which  preserve  their  spherical  form,  and  also  contain  their  own 
reproductive  matter ;  while  in  such  plants  as  Aspergillus  the  cells 
partly  combine  into  threads  forming  a  stem,  and  partly  preserve  their 
spheroidal  form  for  the  fructification.  (Fig.  24.)  From  adhering  in 
simple  series,  the  structure  of  Fungi  advances  to  a  combination  of 
such  series  into  strata,  whence  result  the  various  kinds  of  dry-rot — 
thick  leathery  expansions  developing  amidst  decaying  timber ;  a  more 
complicated  form  is  thenoe  produced  in  the  form  of  puff-balls,  truffles, 
sclerotiums,  and  the  like,  in  which  a  figure  approaching  that  of  a 
sphere  is  the  result*,  the  reproductive  cells  being  indiscriminately 
confused  in  the  interior  of  such  plants  ;  and  finally,  the  organisation 
is  so  much  complicated  that,  independently  of  a  mere  aggregation  of 
tissue,  we  find  envelopes  of  various  kinds  for  the  protection  of  the 
propagating  mass,  as  in  Agaricus  and  Oeastrum,  and  special  receptacles 
for  the  propagating  matter,  as  in  Boletus  and  numerous  others. 

It  is  probable  however  that  in  all  Fungi,  and  certain  that  in  most 
of  them,  the  first  development  of  the  plant  consists  in  what  we  here 
call  a  filamentous  matter,  which  radiates  from  the  centre  formed  by 
the  spore  (or  seed),  and  that  all  the  cellular  spheroidal  appearances 
are  subsequently  developed,  more  especially  with  a  view  to  the  dis- 
persion of  the  species.  We  purposely  say  dispersion,  not  multiplication ; 
for  it  is  certain  that  the  filamentous  matter  is  quite  aB  capable  of 
multiplying  a  fungus  as  the  cellular  or  spheroidal.  This  is  partly 
proved  by  the  common  Mushroom  (Agaricus  campestris),  whose  fila- 
mentous matter  is  commonly  sold  under  the  name  of  spawn  for  the 
artificial  multiplication  of  that  species  in  gardens ;  and  more  com- 
pletely by  some  recent  experiments  of  M.  Audouin,  who  found  that 
the  Botrytis  Bassiana  would  inoculate  caterpillars  and  other  larvoe  as 
readily  by  minute  portions  of  its  spawn  as  by  its  spores  or  ^eed-like 
spheroidal  particles.  Although  however  there  seems  so  much  reason 
to  ascribe  the  presence  of  a  filamentous  spawn  to  all  Fungi,  yet  it  is 
seldom  seen  by  the  ordinary  observer ;  for  it  develops  out  of  sight, 
under  ground,  in  the  midst  of  the  decaying  matter  on  which  Fungi 
so  often  appear,  or  through  the  very  substance  of  living  matter ;  and 
it  is  only  the  aggregation  of  spheroidal  matter  which  we  see.  It 
would  appear  that  for  the  growth  of  the  former  darkness  is  necessary, 
and  that  the  latter  is  stimulated  into  existence  by  the  action  of  a 
feeble  quantity  of  light.  To  apply  to  these  parts  familiar  and  equi- 
valent names,  we  should  say  that  the  stalk  on  stem  radiates  in  dark 
damp  situations  where  it  is  buried  from  sight,  and  that  the  spheroidal 
part  or  fructification  alone  is  able  to  develop  beneath  the  light  of  day. 
The  spawn  of  the  mushroom  is  its  stem  ;  the  mushroom  itself  is  the 
fructification  of  the  plant. 

It  is  generally  believed  that  spiral  cells  are  unknown  in  Fungi ; 
C'orda  however,  in  his  microscopical  work  on  these  plants,  figures 
them  in  the  genus  Trichia,  calling  them  Elaters,  and  thus  assigning 
them  a  nature  analogous  to  that  of  the  organs  known  by  the  same 
name  in  Jungermanniaceaz  and  Marchantiacece.  They  were  first 
detected  by  the  younger  Hedwig.  Berkeley  has  also  detected  them 
in  the  genera  Batarrea  and  Podaxon. 

The  concentric  growth  of  the  filamentous  stem  or  spawn  of  Fungi 
may  generally  be  witnessed  in  damp  cellars,  when  they  begin  to  grow 
without  impediment  upon  the  walls  or  decaying  wood.  Nothing  is 
more  common  in  such  situations  than  to  see  a  beautiful  white  floccu- 
leut  matter,  which  a  breath  almost  will  dissipate,  spreading  from  a 
centre  nearly  equally  in  all  directions  ;  such  appearances,  formerly 
called  Byssi,  have  been  ascertained  to  be  the  spawn  of  various  kinds 
of  Fungi,  the  fructification  of  'which  is  probably  never  developed. 
Evidence  of  the  existence  of  a  similar  mode  of  growth  may  be  found 
when  the  spawn  itself  is  not  visible,  as  in  fields  where  Fungi  so  often 
spring  up  in  circles  or  riugs  ;  this  arises  from  their  stem  having  origi- 
nally spread  circularly  from  its  point  of  origin,  and  thrown  up  its 
fructification  at  the  circumference  of  the  circle  so  formed. 

As  Fungi  spring  up  in  great  numbers  where  there  is  decaying 
animal  or  vegetable  matter,  it  has  been  supposed  that  the  cells  of 
vegetables  or  animals  grow  into  these  forms  of  life.  But  that  they  are 
not  equivocally  generated  is  sufficiently  proved  by  each  species  having 
its  own  particular  kind  of  seed  or  spore ;  a  provision  that  would  be 
perfectly  unnecessary  if  the  species  sprang  up  out  of  decaying  matter 
by  the  mere  action  of  particular  combinations  of  external  forces.  To 
assert  the  existence  of  fortuitous  creations  in  this  class  of  plants  i? 
contrary  not  only  to  analogy  but  to  the  plainest  evidence.  Th« 
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experimental  observer  may  indeed  discover  that  Fungi  will  regularly 
develop  in  one  kind  of  chemical  mixture  and  not  in  another.  Dutro- 
chet,  for  example,  found  that,  if  he  acidulated  a  weak  solution  of 
white  of  egg,  different  species  of  Monilia  rapidly  formed  upon  it ; 
while,  if  he  rendered  such  a  solution  slightly  alkaline,  the  genus 
Botrytis  made  its  appearance ;  and  that  the  solution  in  its  simple  state, 
neither  alkalescent  nor  acidulated,  produced  no  Fungi — a  remarkable 
circumstance  enough.  But  it  would  be  too  much  to  infer  from  such 
an  experiment  "  that  invisible  germs  of  a  filamentous  plant  may  be 
created  by  the  chemical  action  of  an  acid  or  an  alkali  on  organic 
matter  dissolved  in  water,  and  that  they  develop  by  virtue  of  the 
vital  action  which  would  be  the  necessary  attribute  of  the  chemico- 
organic  molecular  compound."  On  the  contrary,  the  experiment  only 
showed  that  the  seeds  of  Fungi,  like  those  of  other  plants,  require 
special  soils  in  which  to  grow ;  that  Botrytis  will  not  grow  in  acid 
mucilage,  nor  Monilia  in  alkaline,  nor  either  in  mucilage  in  a  neuter 
state.  This  is  only  what  happens  in  plants  of  a  more  highly-organised 
nature.  Who  ever  saw  the  horned-poppy  of  the  sea-shore  growing 
spontaneously  in  an  inlaud  field,  the  marsh-marigold  on  a  dry  heath, 
or  the  reindeer-lichen  of  Lapland  on  a  heath  in  Italy  ?  Let  any  one 
take  a  few  different  kinds  of  seeds,  and  commit  them  all  to  the  ground 
in  the  same  place  ;  some  will  spring  up  and  flourish,  others  will  just 
appear  above  ground  and  then  perish,  others  will  make  an  attempt  to 
germinate.  This,  an  every-day  event,  is  a  sufficient  explanation  of 
the  fact  elicited  by  M.  Dutrochet's  experiment.  Every  kind  of  seed 
has  something  specific  in  its  nature,  in  consequence  of  which  it  requires 
particular  kinds  of  soil,  and  some  special  combination  of  heat,  light, 
and  moisture,  to  be  roused  into  a  state  of  vegetation.  As  to  the 
presence  of  the  seeds  of  Botrytis  and  Monilia  in  the  vessels  in  which 
M.  Dutrochet's  experiments  were  conducted,  it  is  perfectly  easy  to 
conceive  that  the  seeds  of  such  common  plants  exist  everywhere  sus- 
pended in  the  air  or  adhering  to  the  cleanest  vessels ;  they  are  so 
numerous  as  to  baffle  all  powers  of  calculation ;  they  are  so  minute 
as  only  to  become  visible  when  aggregated  in  masses  of  many 
thousands ;  and  so  generally  dispersed  that  it  is  difficult  to  con- 
ceive a  place  in  which  they  may  not  be  reasonably  supposed  to  exist. 
The  very  general  existence  of  dry-rot  is  no  weak  evidence  of  this. 
[Dry-Rot.] 

Fungi  are  among  the  most  numerous  of  all  plants  in  regard  to 
genera  and  species.  Mr.  Berkeley  gives  the  number  of  genera  as  598, 
and  the  species  as  4000 ;  but  new  forms  are  constantly  being  added 
to  those  already  known.  It  is  generally  asserted  that  they  are  uncom- 
mon in  tropical  countries,  but  it  is  doubtful  whether  this  is  true,  as 
recent  travellers  have  brought  home  collections  as  well  as  indicated 
the  existence  of  many  forms  in  tropical  climates. 

They  usually  prefer  damp,  dark,  unventilated  places,  such  as  cellars, 
vaults,  the  parts  beneath  decaying  bark,  the  hollows  of  trees,  the 
denser  parts  of  woods  and  forests,  or  any  decaying  matter  placed  in 
a  damp  and  shaded  situation  ;  and  are  most  especially  averse  to  dry- 
ness and  bright  light.  Even  when  they  appear  upon  the  live  leaves 
of  trees,  the  stems  of  corn,  or  in  similar  situations,  it  is  either  at  the 
damp  and  wet  season  of  the  year,  late  in  the  autumn,  or  in  damp  and 
shaded  places;  and  M.  Audouin  has  shown  experimentally  that  when 
live  insects  are  attacked  by  them  it  is  only  when  they  are  confined  in 
damp  unventilated  places.  ('  Comptes  Rendus,'  1837.)  In  stations 
favourable  to  their  multiplication  they  often  commit  extensive  ravages, 
attacking  and  destroying  timber,  and  producing  decay  in  all  kinds  of 
vegetable  matter  of  a  soft  and  succulent  nature ;  nor  is  it  to  dead 
matter  that  their  ravages  are  confined.  They  sometimes  fix  them- 
selves upon  live  insects,  producing  great  havoc  among  the  silkworms 
in  the  manufactories  of  Italy,  and  are  probably  the  cause  of  a  more 
extensive  destruction  of  such  animals  than  we  at  present  have  any 
idea  of.  Under  the  name  of  mildew  and  blight  they  commit  excessive 
damage  among  living  plants,  as  the  farmer  and  orchardist  know  too 
well  to  their  cost. 

There  is  frequently  considerable  difficulty  in  distinguishing  Fungi 
from  the  other  forms  of  Cryptogamic  Plants.  They  are  distinguished 
from  Lichens  by  their  more  fugitive  nature,  their  more  succulent 
texture,  their  want  of  a  thallus  or  expansion  independent  of  the  part 
that  bears  the  reproductive  matter,  but  more  particularly  in  their 
never  containing  germs  distinct  from  the  fructifying  bodies  of  a 
vegetable  germ  so  constant  in  Lichens. 

From  some  forms  of  Alga  they  differ  very  little,  but  the  most 
obvious  distinction  is  their  mode  of  growth.  The  Algce  like  the 
Lichens  do  not  derive  their  nutriment  from  the  bodies  on  which  they 
grow,  which  is  the  case  with  all  the  Fungi.  There  are  however 
certain  free  forms  of  Fungi  which  it  is  difficult  to  distinguish  from 
A  Igce  by  this  character ;  such  are  the  moulds  which  are  developed  in 
ink,  milk,  and  other  liquids. 

It  has  been  stated  that  Fungi  are  distinguished  from  Alga:  by  the 
absence  of  spontaneous  movements.  It  is  no  doubt  true  that  the 
condition  of  the  protein  which  is  the  motile  agent  in  all  plants  is 
different  in  Fungi  from  what  it  is  in  Algce,  but  this  is  no  general 
distinction.  In  those  Fungi  which  are  developed  in  water,  in  one 
instance  at  least,  the  Achhja  prolif era,  or  Saprolegnia  ferax  [Achlya]. 
The  movements  of  the  spores  are  as  active  as  in  any  of  the  Algce. 
Similar  motile  spores  occur  in  Vaucheria. 

"  In  the  simplest  form  Fungi  are  little  articulated  filaments  com- 
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posed  of  simple  cellules  placed  end  to  end.  Such  is  the  mouldiness 
that  is  found  upon  various  substances,  the  mildew  of  the  rose-bush, 
and  in  short  all  the  tribes  of  Mucor  and  Mucedo.  In  some  of  these 
the  joints  disarticulate,  and  appear  to  be  capable  of  reproduction ;  in 
others  spores  collect  in  the  terminal  joints,  and  are  finally  dispersed 
by  the  rupture  of  the  cellule  that  contained  them.  In  a  higher  state 
of  composition  Fungi  are  masses  of  cellular  tissue  of  a  determinate 
figure,  the  whole  centre  of  which  consists  of  spores  attached,  often 
four  together,  to  the  cellular  tissue,  which  at  length  dries  up,  leaving  a 
dust-like  mass  intermixed  more  or  less  with  flocci,  as  in  the  puff-balls, 
or  sporidia,  contained  in  membranous  tubes  or  asci,  like  the  thecae  of 
Lichens,  as  in  the  Sphserias.  In  their  most  complete  state  they  con- 
sist of  two  surfaces,  one  of  which  is  even  and  imperforate,  like  the 
cortical  layer  of  Lichens  ;  the  other  separated  into  plates  or  cells  and 
called  the  hymenium,  to  whose  component  cells,  which  form  a 
stratum  resembling  the  pile  of  velvet,  the  spores  are  attached  by 
means  of  little  processes,  and  generally  in  fours,  though  occasionally 
the  number  is  either  less  or  greater."  (Lindley.) 

The  following  is  Schleiden's  account  of  the  development  of  the 
organs  of  reproduction  in  the  Fungi  : — 

"  The  most  simple  (ffyphomycetes,  filamentous  Fungi)  form,  at  the 
end  of  the  thread-like  cells,  narrower  protuberances,  in  each  of  wliich 
a  spore  is  developed  :  this  at  length  separates,  having  consequently  a 
double  membrane,  the  cell  of  the  spore  itself  and  the  covering 
(sporangium)  arising  from  the  parent  cell,  as,  for  instance,  in  Peni- 
cillium  and  Botrytis.  In  others  the  thread-like  cells  form  a  spherical 
swelling  at  the  extremity,  from  which  project  a  number  of  such 
prolongations,  each  of  which  contains  a  spore,  while  the  whole  forms 
a  divided  sporangium,  as  for  instance,  in  Mucor  and  Penicillium. 

"In  others  (Gasteromycetes,  the  ventricular  Fungi)  the  thread-like 
cells  combine  into  pointed,  or  non-pointed,  variously-shaped  sporo- 
carps ;  in  or  upon  which  are  spores,  of  the  development  of  which  we 
know  nothing.  After  the  scattering  of  the  spores,  the  thread-like 
cells  often  remain  as  tender  wool,  as  in  the  Trichiacece,  or  as  a  delicate 
network  (capillitium),  as,  for  instance,  in  Stemonitis,  Cribraria ;  and 
the  external  capsule  (uterus  peridium)  generally  composed  of  fine 
filamentous  cells,  is  then  dissolved,  or  bursts  in  different  regular 
ways,  as  in  Arcyria  and  Geastrum. 

"  In  the  most  highly  developed  Fungi  {Hymenomycetes,  membranous 
Fungi),  elongated  pouch-like  cells  (probably  only  the  ends  of  the 
interwoven  filiform  fungus-cells,  developed  into  the  sporocarps,  or 
cells  formed  at  the  ends  of  these  cells)  combine  by  arrangement  side 
by  side  so  closely  as  to  form  a  membrane  (hymenium).  Some  of  the 
cells  of  this  membrane  enlarge  considerably  (sporangia),  and  send 
out  from  one  to  six  points  at  their  free  extremity,  in  each  of  which  a 
spore  is  developed.  The  filiform  cells  of  the  fungus  then  either  form 
round  masses,  closed  in  all  round  (sporocarps),  with  cavities  in  their 
interior,  the  walls  of  which  are  clothed  by  the  hymenium,  or  they 
form  definitely  arranged  columns  in  Merisma,  tubes  in  Polyporus,  or 
lamellae  in  Dcedalea  and  Agaricus,  which  are  clothed  by  the  hyme- 
nium, as  in  the  Hymenomycetes.  Of  the  latter  we  only  know,  with 
any  amount  of  accuracy,  the  law  of  development  relating  to  the  Toad- 
stools, and  more  especially  that  of  the  Agaricinece.  In  these  latter 
there  are  formed,  at  definite  parts  of  the  flocculent  mycelium,  small 
hollow  heads  (volvas),  at  the  bottom  of  the  cavity  of  which  there  grows  a 
corpuscle,  shortly  pedunculated  below,  and  enlarged  into  a  spherical 
form  at  the  top.  In  the  lower  part  of  this  protuberance  a  horizontal 
circular  cavity  is  formed,  to  the  upper  surface  of  which  are  attached 
the  tubes,  lamellae,  &c,  which  bear  the  hymenium.  The  bottom  of 
the  cavity  is  only  formed  by  a  membrane  (indusium),  which  is  either 
separated  from  the  pedicel  on  its  further  development,  or,  loosening 
itself  from  it  and  the  upper  part  at  the  same  time,  remains  as  a 
membranous  ring  (annulus)  upon  the  stalk.  The  upper  part,  which 
supports  the  hymenium  on  its  lower  surface,  dilates  subsequently, 
and  appears  as  an  umbrella-like  expansion,  called  the  cap  (pileus). 
The  whole  then  breaks  through  the  volva,  which  is  very  soon 
dissolved." 

During  their  growth  the  same  Fungi  assume  very  different  fonns 
and  appearances.  It  thus  happens  that  the  same  species  has  not  only 
been  described  under  different  specific  names,  but  even  referred  to 
different  genera.  Fries  states  that  he  has  traced  no  less  than  eight 
genera  of  different  authors  to  mere  degenerations  or  imperfect  states 
of  Thelepkora  svlphurea.  Nees  von  Esenbeck  also  states  that  the  same 
fungoid  matter  which  produces  Sclerotium  mycetospora  in  the  winter, 
developes  Agaricus  volvaceus  in  the  summer.  Professor  Henslow  has 
also  shown  that  some  of  the  supposed  species  of  Uredo  are  forms  of 
Puccinia,  Aregma,  &c.  Kutzing,  in  an  essay  on  the  '  Transformations 
of  Plants,'  carries  his  views  on  this  subject  very  far,  and  maintains 
that  according  to  different  circumstances  the  same  species  will 
produce  Algce,  Fungi,  Lichens,  or  Mosses. 

In  the  article  Entophyta  will  be  found  an  account  of  the  plants 
growing  on  man  and  living  animals.  Many  of  these  are  Fungi. 
Professor  Balfour,  in  his  '  Class-Book  of  Botany,'  gives  the  following 
account  of  diseases  in  plants  produced  by  Fungi : — 

"  The  attacks  of  Parasitic  Fungi  cause  extensive  injury  and  disease 
in  plants.  Some  think  that  the  spores  of  Fungi  coming  into  contact 
with  the  plant  act  both  as  the  predisposing  and  exciting  cause  of 
disease  :  others,  perhaps  more  correctly,  think  that  some  chauge  is 
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first  produced  in  the  cells  of  the  plaut,  which  enables  the  spores  to 
find  a  nidus,  and  then  the  disease  goes  on  rapidly,  assuming  a  peculiar 
type  on  account  of  the  presence  of  the  fungus  :  in  the  same  way  as 
vegetable  organisms  found  in  diseases  of  the  skin  are  not  to  be  looked 
upon  as  the  origin  of  the  disease,  but  as  being  developed  in  textures 
previously  morbid,  and  as  giving  often  a  peculiar  character  to  the 
disease.  Many  of  the  diseases  of  cultivated  crops  are  attributed  to 
Fungi.  The  spores  of  Fungi  are  very  minute,  and  are  constantly 
floating  in  the  air.  They  can  easily  be  applied  to  the  surfaces  of 
plants.  When  they  find  an  appropriate  soil  they  send  out  extensive 
filiform  ramifications,  which  spread  under  the  epidermis  of  plants, 
raise  blisters,  and  finally  burst  forth  in  the  form  of  orange,  brown, 
and  black  spots,  constituting  the  fructification.  They  attack  the 
stem,  leaves,  flowers,  and  fruit.  Different  species  are  restricted  to 
different  plants,  and  even  to  different  parts  of  'the  same  plant.  The 
forms  which  the  same  fungus  assumes  seem  to  vary  sometimes 
according  to  the  plant  on  which  it  grows.  The  disease  called  Bunt, 
Smut-Balls,  or  Pepper-Brand,  is  occasioned  by  the  plant  called  Uredo 
caries  by  De  Candolle,  and  Uredo  fcetida  by  Bauer.  It  attacks  the 
grains  of  wheat,  and  may  be  detected  in  them  in  their  earliest  state. 
It  consists  of  extremely  minute  globules  of  a  dark  colour,  at  first 
attached  to  a  thread-like  matter  or  mycelium.  Bauer  estimates  the 
diameter  of  each  of  the  globules  at  1-1 600th  of  an  inch,  and  conse- 
quently a  grain  of  wheat  (reckoned  at  less  than  l-1000th  of  a  cubic 
inch)  would  contain  four  millions  such  spores.  The  spores,  or 
powdery  matter,  have  a  disgusting  odour;  hence  the  specific  name 
given  to  it.  The  disease  is  propagated  by  contact.  Steeping  the 
grain  is  recommended  by  some  as  a  means  of  prevention,  and  alkaline 
solutions  have  been  suggested  as  a  remedy.  Uredo  linearis,  which  is 
met  with  also  in  this  disease,  is  considered  as  being  a  young  state  of 
the  Mildew-plant.  Another  disease  called  Smut,  or  Dust-Brand  is 
caused  by  a  fungus  called  Uredo  segetum.  It  resembles  the  Bunt- 
fungus  in  colour  and  shape,  but  its  spores  are  not  half  so  large,  and 
it  does  not  possess  a  fetid  odour.  This  fungus  destroys  the  ear  of 
corn  by  first  causing  the  innermost  parts  of  the  flower  to  become 
abortive,  while  the  pedicels  on  which  these  are  seated  swell  and 
become  very  fleshy.  The  fungus  then  consumes  the  whole  of  this 
fleshy  mass,  and  at  length  appears  between  the  chaff-scales  in  the 
form  of  a  black  soot-like  powder.  It  is  said  also  to  attack  the  stem 
and  leaves.  When  ripe  the  spores  burst  through  the  epidermis,  and 
are  dispersed  in  the  form  of  a  black  powder  like  charcoal.  The  spore 
is  l-2800th  of  an  inch  in  diameter.  Smut  is  rare  in  wheat ;  it  is 
common  in  barley,  and  more  so  in  oats.  It  is  also  seen  in  many 
grasses,  such  as  Arrhenatherum  avenaceum.  The  disease  denominated 
Bust,  Red  Bag,  Bed  Bobin,  and  Bed  Gum,  is  caused  by  a  fungus 
called  Uredo  rubigo.  It  forms  yellow  and  brown  oval  spots  and 
blotches  upon  the  stem,  leaves,  and  chaff.  The  spores  burst  through 
the  epidermis  and  are  dispersed  as  very  minute  grains.  The  disease 
is  common  in  corn  and  in  grasses.  Mildew  is  a  disease  caused  by  a 
fungus  denominated  Puccinia  graminis.  The  ripe  spore-cases  of  this 
plant  are  small  dark  brown  club-shaped  bodies,  their  thicker  end 
bi'ing  divided  into  two  chambers,  each  filled  with  minute  spores,  and 
their  lower  end  tapering  into  a  fine  stalk.  The  Bori,  or  clusters  of 
spore-eases,  burst  through  the  epidermis  sometimes  in  vast  numbers. 
The  minute  spores  Beem  to  enter  the  plant  by  the  stomata.  Some 
think  that  they,  as  well  as  other  minute  spores,  are  absorbed  by  the 
roots.  The  disease  attacks  wheat.  Spring  wheat  is  less  liable  to  this 
disease  than  winter  wheat,  and  heavy  soils  are  less  subject  to  it  than 
light  ones.  Many  have  supposed  that  the  Barberry  is  in  some  way 
connected  with  the  production  of  Mildew.  This  idea  has  been  proved 
to  be  erroneous  by  the  experiments  of  Standinger,  near  Hamburg, 
and  of  Hornemann  at  Copenhagen.  Unger  entertains  the  idea 
that  blight,  mildew,  and  smut  are  to  be  considered  as  exanthe- 
matous  diseases  of  plants  caused  by  the  spores  of  Fungi  entering  the 
stomata. 

"  Henslow  has  shown  by  experiment,  that  if  the  diseased  seeds  of 
wheat  be  steeped  in  a  solution  of  sulphate  of  copper  they  will  not 
produce  diseased  grain,  and  that  the  sulphate  of  copper  does  no 
injury  to  their  germination.  The  solution  used  is  one  ounce  of 
sulphate  of  copper  to  a  gallon  of  water  for  every  bushel  of  wheat. 
Grain  also  steeped  in  hot  water  does  not  reproduce  these  fungoid 
diseases.  In  East  Lothian,  with  the  view  of  preventing  smut,  seed- 
wheat  is  often  steeped  in  stale  urine,  and  afterwards  some  newly- 
slaked  lime  is  sifted  on  it.  Sometimes  a  solution  of  salt  is  used  as  a 
pickle.  Fourcroy  and  Vauquelin  ascertained  by  analysis  that  blighted 
wheat  contained  an  acrid  oil,  putrid  gluten,  charcoal,  phosphoric 
acid,  phosphate  of  ammonia  and  magnesia,  phosphate  of  lime,  and  no 
traces  of  starch.  As  regards  Bunt  or  Pepper-Brand,  Henslow  remarks, 
that  upon  simply  immersing  the  grain  in  water  the  infected  seeds 
float,  and  on  the  water  being  poured  out,  nothing  but  the  sound 
ones  remain  in  the  vessel.  This  simple  process  of  separation  is  not 
however  perfectly  effective,  because  in  thrashing  the  wheat  many  of 
the  infected  grains  are  crushed,  and  the  spores  are  dispersed  in  the  form 
of  fine  powder  which  adheres  obstinately  to  the  sound  grain,  by 
means  of  an  oily  or  greasy  matter  found  in  the  Fungi.  In  order  to 
detach  them  thoroughly  it  has  been  considered  useful  to  add  some 
alkaline  lry  to  the  water  in  which  they  are  washed.  The  alkali 
unites  with  the  oil  and  forms  u  soapy  matter.   Lime  has  been  used 


for  this  purpose,  common  potash,  substances  containing  ammonia, 
and  the  liquid  from  stable  dung  have  also  been  employed;  other 
matters,  as  sulphate  of  copper,  act  by  destroying  the  vegetating 
powers  of  the  Fungi. 

"  Mr.  Ellis,  of  Earning,  Kent,  says  that  the  invariable  prevention 
of  smut  in  wheat  is  accomplished  by  scalding  the  blackest  wheat  in 
boiling  water,  and  afterwards  drying  it  with  lime.  The  wheat  placed 
in  a  colander  or  in  a  basket'  is  immersed  in  boiling  water  for  a  few 
seconds,  just  long  enough  to  wet  it  completely,  it  is  then  imme- 
diately dipped  in  cold  water,  afterwards  dried  with  lime,  mixed  with 
other  wheat,  and  sown.  By  this  means  the  wheat  was  always  found 
to  be  cured  of  smut,  while  the  vegetating  principle  was  uninjured, 
great  care  being  taken  that  the  water  was  boiling,  and  the  wheat 
taken  out  of  the  water  as  soon  as  completely  wetted.  Mr.  Ellis 
tried  an  experiment  on  a  bushel  of  the  blackest  wheat  he  could 
procure,  which  he  divided  into  sixteen  equal  parts,  sowing  them  all 
the  same  day,  but  with  different  treatment.  The  result  at  harvest 
was  that  the  wheat  sown  without  preparation  produced  33  black 
ears  out  of  every  100,  while  that  dipped  in  boiling  water  and 
limed  had  not  a  black  ear  in  several  thousands  which  were  examined. 
Many  other  species  of  Uredo  as  well  as  Ustilago  give  rise  to  diseases. 
They  receive  their  names  from  the  plants  on  which  they  are  parasitic, 
and  it  seems  probable  that  the  same  species  presents  various  forms 
according  to  the  situation  in  which  it  grows.  Ustilago  Maydis,  a 
maize  smut,  is  a  fungus  which  gives  rise  to  protuberances  on  different 
parts  of  the  maize.  The  stem,  upper  leaves,  and  especially  the 
bracts  become  immensely  swollen  when  attacked  by  this  disease,  and 
the  ovaries,  ovules,  and  male  blossoms  are  not  exempt.  The  parts 
affected  are  at  first  white  tinged  with  red,  smooth,  and  juicy.  The 
cellular  tissue  increases  in  volume,  and  is  permeated  by  radiating 
hues  consisting  of  mycelium  and  spores.  The  spores  are  twice  as 
large  in  linear  measure  as  those  of  the  oat  smut.  At  first  the  small 
balls  contain  a  dark  strong-smelling  fluid,  but  ultimately  the  masses 
become  dry,  and  present  a  quantity  of  dark  dust  mixed  with  irregular 
threads.  Ustilago  vittata  causes  disease  in  grasses  in  India.  The 
spores  of  Ustilago  hypodytes  also  cause  disease  in  grasses.  The  spores 
are  black  and  round,  and  the  disease  they  occasion  is  denominated 
grass-smut.  The  plant  is  described  by  Tulasne.  According  to 
Leveille",  the  immense  quantity  of  black  dust  resulting  from  it  in 
the  hay-fields  of  France  produces  injurious  effects  on  the  haymakers. 
A  species  of  Depazea  or  Septoria  sometimes  produces  disease  in  the 
knots  of  wheat.  Various  species  of  Erysiphe,  such  as  E.  guttata, 
E.  penicillata,  E.  graminis,  E.  adunca,  and  E.  bicornia  give  rise  to 
kinds  of  mildew.  Erysiphes  are  often  met  with  in  common  pea  crops. 
Some  say  that  Oidiums  are  merely  particular  states  of  Erysiphes. 
The  plant  producing  mildew  in  the  vine  is  Oidium  Tuckeri  of 
Berkeley.  Other  species  of  Oidium  probably  cause  mildew  in  the 
peach,  rose,  hop,  pea,  and  onion.  For  destroying  the  mildew  in 
vines  sulphur  is  recommended  to  be  dusted  on  them.  Some  also  use 
a  solution  of  hydro-sulphate  of  lime,  made  by  boiling  sulphur  and 
lime  in  water.  A  fungus  called  Rhizoctoma  Mali  is  said  to  grow  on 
the  roots  of  apples,  pears,  and  quinces,  and  to  cause  destruction  to 
the  trees.  Ergot  is  a  monstrous  state  of  the  grain  in  which  the 
enlarged  and  diseased  ovary  protrudes  in  a  curved  form  resembling 
a  cock's  spur,  hence  the  name  from  the  French  'ergot,'  meaning  a 
spur.  The  ovary  is  black  externally,  spongy  internally,  and  contains 
much  oily  mattei-.  Some  consider  it  as  produced  by  the  attack  of  a 
fungus,  which  induces  a  diseased  condition  in  the  ovarian  cells.  The 
disease  is  usually  met  with  in  rye,  and  the  name  of  spurred  rye 
is  applied  to  it.  It  sometimes  occurs  in  wheat  and  in  barley,  and 
it  has  also  been  noticed  in  Lolium  perenne,  L.  arrense,  Festuca 
pratensis,  Phleum  pratense,  Dactylis  glomerata,  Anthoxanthum  odora- 
tum,  Phalaris  arundinacea,  and  Alopecurus  agrestis.  Ergot  consists 
of  a  very  dense  tissue  formed  by  polygonal  cells,  united  intimately 
with  one  another,  and  filled  with  an  oily  fluid.  It  is  developed  in 
the  unimpregnated  ovule  of  rye,  for  although  extremely  dilated  by 
the  entophyte  and  rendered  difficult  of  recognition,  the  integuments 
of  the  ovule  increase  without  completely  losing  the  form  which  they 
would  have  assumed,  if  they  had  grown  into  a  true  grain,  imitating 
in  this  respect  the  ovaries  of  wheat,  in  which  Tilletia  Caries  (Bunt) 
has  replaced  the  seed.  The  solid  mass  which  has  been  called  Sclero- 
lium  clavus  by  De  Candolle,  and  the  filamentous  portion  called 
Sphacelia  by  LeveiUe-  and  Fde,  and  Eryotmlia  by  Quekett,  are  only 
properly  speaking  organs  of  vegetation.  The  fungus  destined  to 
grow  from  this  apparatus  is  an  elegant  Sphceria,  probably  that 
called  by  Fries  Cordyliceps  purpurea.  This  plant  has  been  seen  by 
Schumacher  in  diseased  cereal  grains,  and  it  has  been  detected  by 
Roussel  in  Sclerolium  clavus,  growing  onHromus  sylvaticus  and  Arundo 
calamagrostis,  and  by  Dumeril  in  Ergot  of  Rye.  Tulasne  has  shown 
that  this  Cordyliceps  is  produced  from  the  Ergot  when  it  is  allowed  to 
vegetate.  Ergot  of  Grasses  and  Ergot  - of  Cyperacem,  according  to 
Tulasne,  do  not  belong  to  the  same  vegetable  species.  Rye  affected 
with  this  disease,  when  used  as  bread,  is  very  prejudicial.  The  Abbe" 
Tessier  showed  that  Ergot  caused  gangrene  in  animals  that  fed  on  it, 
and  many  instances  are  recorded  of  gangrene  of  the  extremities 
occurring  in  persons  who  had  lived  on  diseased  rye.  Ergot  is  said 
to  prevail  in  rye  grown  on  wet  and  stiff  land. 

"  The  disease  which  has  recently  attacked  the  Potato  in  various  parts 
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of  the  world  is  by  many  attributed  to  the  attack  of  Fungi.  This 
view  has  been  strongly  advocated  by  Berkeley,  who  describes  the 
fungus  as  Botrytis  irtfestans.  The  spores  are  supposed  to  enter  the 
stomata  and  to  cause  disease  in  the  leaves  in  the  first  instance, 
which  afterwards  extends  to  the  tubers.  The  effects  produced  on  the 
leaves  resembled  much  those  caused  by  poisonous  gases,  such  as 
hydrochloric,  sulphuric,  and  nitric  acids. 

"  Berkeley  attributes  the  Potato  disease  entirely  to  Fungi.  He 
states  that  the  disease  commenced  in  the  leaves.  They  were  attacked 
by  the  mould,  which  ran  its  course  in  a  few  hours ;  and  from  the 
rapidity  of  the  action,  the  period  for  examination  of  the  leaves  has 
often  passed  over.  The  fungus  generated  does  not  live  on  decayed 
or  decaying  matter,  but  is  one  winch  produces  decay,  and  renders  the 
plants  unhealthy.  The  fungus  acts  by  feeding  on  the  juices  of 
plants,  preventing  the  elaboration  of  the  sap  in  the  leaves,  obstructing 
the  admission  of  air  and  the  emission  of  transpired  fluids.  The  stem 
is  thus  overcharged  with  moisture,  and  ultimately  rots,  while  every 
source  of  nutriment  is  cut  off  from  the  half-ripe  tubers.  The  atmos- 
pheric conditions  during  the  late  disease  made  the  fungus  spread 
rapidly. 

"  While  there  is  no  doubt  that  the  Botrytis  is  developed  in  the 
progress  of  the  Potato  disease,  the  question  arises  whether  or  not  it 
is  the  originating  cause.  The  view  which  seems  to  be  most  consonant 
with  the  phenomena  is,  that  changes  are  induced  in  the  cells  of  the 
potato  by  cultivation  which  render  the  leaves  liable  to  disease.  Atmos- 
pheric influences  are  thus  enabled  to  act  upon  them,  so  as  to  cause 
alterations  in  their  cells ;  and  the  attack  of  a  fungus,  such  as  the 
Botrytis,  accelerates  the  morbid  action,  and  causes  it  to  assume  a 
peculiar  form.  In  this  way  high  cultivation,  atmospheric  influences, 
and  Fungi,  all  contribute  to  cause  disease.  In  the  Potato  disease  of 
1845,  Harting  says  that  brown  granular  matter  was  deposited  in  the 
cells,  first  in  those  near  the  epidermis,  then  the  cellular  walls  lost 
their  transparency,  and  the  cellules  could  no  longer  be  isolated  by 
boiling  water ;  next  the  cell-wall  was  destroyed,  and  small  cavities 
were  formed  in  the  midst  of  the  tissue,  in  which  were  agglomerated 
grains  of  starch,  and  finally  parasitic  organisms  appeared  in  the 
cavities.  The  vegetable  parasites  developed  were  Polyactis  alba. 
Fusisporium  Solani,  F.  didymum,  F.  candidwm,  and  Oidium  violacewa. 
When  the  disease  had  advanced  insects  were  also  present. 

"  Crum  attributed  the  disease  of  the  tubers  of  the  Potato  to  rupture 
of  the  starch-cells,  and  mixture  of  their  contents  with  nitrogenous 
matter,  thus  causing  fermentation,  as  in  the  Apple  and  Grape.  Solly  ob- 
jects to  the  fungus  theory  of  the  Potato  disease.  He  says  that  decaying 
organic  matter  is  necessary  for  the  growth  of  Fungi.  He  thinks  that 
the  disease  is  caused  by  the  presence  of  putrifying  azotised  matter  in 
the  stem,  just  below  the  surface  of  the  soil ;  that  this  is  carried  to 
all  parts  of  the  plant,  causes  a  struggle  between  vital  and  chemical 
forces,  and  induces  decomposition  by  a  process  of  fermentation.  The 
azotised  matter,  in  a  condition  to  act  as  ferment,  is  produced  by  the 
state  of  the  season,  by  deficiency  of  light,  and  by  other  meteorological 
causes.  Analyses  show  that  the  constituents  of  the  diseased  potato 
undergo  a  rapid  and  important  change.  Dr.  Lyon  Playfair  and  Mr. 
Phillips  found  that  the  amount  of  albumen  and  gluten  decreased  from 
2'34  in  the  sound  potato  to  '32  in  the  diseased  ;  and  when  the  disease 
advanced  they  finally  disappeared. 

"  Mitscherlich  says  that  the  change  which  cellulose  undergoes  by 
the  action  of  a  peculiar  ferment  is  characteristic  of  the  substance. 
This  fermenting  agent  is  obtained  when  half  putrid  potatoes  cut  up 
into  pieces  are  placed  in  water,  with  portions  of  fresh  potatoes,  and 
allowed  to  stand  till  the  cells  of  the  fresh  portions  begin  to  be  easily 
separable.-  It  is  also  formed,  though  more  slowly,  when  fresh  potatoes 
cut  up  are  set  aside  covered  with  water ;  the  liquid  in  filtered,  and 
fresh  potatoes,  cut  in  slices,  added  to  it;  when  these  are  decomposed, 
a  portion  of  the  liquid  may  be  treated  with  water,  and  more  slices 
of  potato  added,  which  soon  become  decomposed,  and  in  this  manner 
iucrease  the  activity  of  the  liquid.  Hence,  just  as  in  the  fermentation 
of  an  infusion  of  malt,  the  yeast,  the  fermentative  fungus,  becomes 
augmented,  so  does  the  ferment  increase.  It  only  acts  upon  the 
cellulose,  which  forms  the  walls  of 'the  starch-cells  of  the  Potato  ;  first 
the  cells  separate  from  each  other,  so  that  it  furnishes  us  with  a  con- 
venient means  of  obtaining  the  cells  with  their  contents  in  an  isolated 
state,  and  facilitating  their  examination ;  the  walls  of  the  cells  are 
subsequently  also  dissolved,  and  the  starch-particles  fall  out :  in  this 
manner,  in  24  hours,  a  slice  of  potato  is  rendered  so  soft  to  a  depth 
of  two  lines  that  this  portion  can  be  removed  by  a  pair  of  forceps, 
the  hard  mass  of  the  potato  lying  beneath  the  softened  layer,  so  that 
this  process  takes  place  successively  from  the  outside  towards  the 
interior ;  not  by  the  whole  of  the  potato  being  simultaneously  per- 
meated by  the  ferment  to  the  innermost  portion.  Exactly  the  same 
process  as  that  which  we  can  produce  spontaneously,  he  says,  occurs 
in  the  Potato  disease,  which  during  late  years  has  done  so  much 
mischief.  In  this  also  the  cellulose,  and  not  the  starch,  is  decomposed ; 
and  the  liquid,  which  the  author  had  kept  for  a  long  time  in  contact 
with  one  of  the  diseased  potatoes,  immediately  produced  the  decom- 
position of  a  sound  one.  This  decomposition  is  therefore,  he  says, 
not  the  disease  itself  but  merely  the  result  of  it.  Its  cause  undoubtedly 
depends  upon  the  dying  or  the  previous  death  of  the  entire  plant, 
and  just  as  it  is  well  known  ii?  the  case  of  other  plants  that  they  die 


when  the  apices  of  their  roots  are  too  strongly  cooled,  so  may  a  sudden 
cold  rain  following  a  long  warm  winter  produce  a  similar  condition 
of  the  potato  plant.  It  is  only  after  decay  has  commenced  that 
Fungi  and  insects  attack  the  plant. 

"  Liebig  attributed  the  Potato  disease  to  diminished  or  suppressed 
transpiration,  depending  upon  the  hygrometric  state  of  the  atmo- 
sphere. He  refers  to  Hale's  accurate  researches  in  regard  to  the  Hop 
blight,  in  which  the  disease  is  traced  to  the  want  of  correspondence 
between  absorption  and  transpiration,  and  a  consequent  stagnation 
and  decomposition  of  the  juices.  The  same  thing,  he  thinks,  takes 
place  in  the  potato  in  consequence  of  cold  and  an  atmosphere  loaded 
with  moisture ;  and  he  shows  that  in  1845  and  1846,  when  the  disease 
overran  Europe,  damp,  cold,  and  rainy  weather  followed  heat  and 
drought  just  at  the  period  of  the  most  luxuriant  growth  of  the 
potato.  The  vessels  and  cells  became  charged  with  fluids ;  and,  owing  to 
the  checked  transpiration,  there  was  stagnation  of  the  sap  and  death. 

"  Fungi  and  putrefaction  are,  according  to  him,  the  consequences 
of  the  death  of  the  plant.  Klotzsch  proposes  to  check  the  Potato 
disease  by  pinching  off  the  extreme  points  of  the  branches  and  twigs 
to  the  extent  of  half  an  inch  downwards  when  the  plants  have 
attained  the  height  of  six  or  nine  inches  above  the  soil,  and  to  repeat 
this  on  every  branch  or  twig  on  the  tenth  or  the  eleventh  week.  This 
check  to  the  stem  and  branches,  he  thinks,  will  direct  the  nutrient 
matters  in  the  direction  of  the  increase  and  multiplication  of  subter- 
ranean as  well  as  aerial  branches.  This  leads  to  increased  development 
of  tuber,  and  strengthens  the  leaves  and  stalks.  Tombelle  Lomba,  of 
Namur,  says  that  he  has  saved  potatoes  from  disease  by  cutting  off 
the  stems  after  flowering  with  a  very  sharp  sickle,  and  then  covering 
the  ground  with  earth  to  the  depth  of  not  less  than  an  inch  and  a 
half.  The  top  dressing  thus  applied  was  not  disturbed  till  the 
potatoes  were  ripe.  The  haulm  was  removed  after  being  cut.  It  is 
said  that  the  tubers  acquired  a  good  size  and  were  of  excellent 
quality.  If  these  facts  are  true,  it  would  appear  that  while  leaves  are 
necessary  to  the  development  of  tubers  the  latter  on  acquiring  a 
certain  size  can  continue  their  growth  by  their  own  proper  and 
unassisted  vitality.  The  general  conclusions  to  be  drawn  from  all 
that  has  been  said  relative  to  the  Potato  disease  are,  that  changes  are 
induced  in  the  cells  and  vessels  of  the  potato  by  certain  obscure 
meteorological  and  epidemic  causes  ;  that  an  alteration  takes  place  in 
the  cellulose  and  in  the  contents  of  the  cells,  which  speedily  leads  to 
decay ;  that  parasitic  Fungi  find  a  nidus  in  the  decaying  organic 
matter,  so  as  to  accelerate  and  give  a  character  to  the  disease ;  and 
that,  as  yet,  no  remedy  has  been  devised." 

For  an  account  of  the  Fungi  supposed  to  produce  Dry-Rot  in 
timber  see  the  article  Dry-Rot. 

In  many  parts  of  the  world  the  Fungi  afford  a  supply  of  food  to 
the  inhabitants,  although  not  more  than  half  a  dozen  species  are  to 
be  found  in  the  markets  of  London,  and  only  the  common  Mushroom, 
Truffle,  and  Morel  are  eaten  in  Paris ;  in  Italy  and  other  parts  of 
Europe  a  large  number  of  species  are  consumed.  [Agaricus.] 

Dr.  Badham,  in  his  work  on  the  '  Esculent  Funguses  of  England,' 
gives  descriptions  and  drawings  of  the  following  species  of  British 
Fungi  as  those  which  may  be  used  as  food  : — 

Agaricus  acris  minor,  A.  alutaceus,  A.  atramentarius,  A.  campestris, 
A.  castaneus,  A.  caudicinus,  A.  comatus,  A.  deliciosus,  A.  emeticus, 
A,  exquisitus,  A.  fusipes,  A.  heterophylius,  A.  melleus,  A.  nebularis, 
A.  orcella,  A.  oreades,  A.  ostrcatus,  A.  personatus,  A.  piperatus,  A.  pro- 
cerus, A.  prumdus,  A.  ruber,  A.  rubescens,  A.  sanguineus,  A.  vaginatus, 
A.  violaceus,  A.  virescens,  A.  virgincus,  A.  ulmarius,  A.  Caisarea, 
Boletus  edulis,  B.  luridus,  B.  scaber,  Cantharellus  cibarius,  Clavaria 
coralloides,  Fistulina  hepatica,  Helvetia  crispa,  II.  lacunosa,  Hydnum 
repandum,  Lycoperdon  Bovista,  L.  plumbeum,  Morchella  semilibera, 
Peziza  acetabula,  Polyporus  corylinus,  P.  frondosus,  P.  tuberaster, 
Verpa  digitaliformis. 

Too  great  caution  however  cannot  be  employed  in  distinguishing 
the  edible  from  the  poisonous  species.  In  the  markets  of  Rome  an 
inspector  of  Funguses  is  appointed,  whose  duty  it  is  to  examine  all 
Fungi  exposed  for  sale,  and  none  are  allowed  to  be  sold  but  with  his 
express  sanction.  But  it  would  appear,  from  a  case  quoted  in  Liudley's 
'  Vegetable  Kingdom,'  that  Fungi  which  are  usually  inocuous  may, 
under  certain  circumstances,  become  poisonous.  The  fungus  con- 
sumed in  this  instance  by  a  family  in  Cambridgeshire  wan  the 
Agaricus  personatus,  a  species  sold  in  Covent  Garden  under  the  name 
of  Blewitts,  and  which  all  writers  agree  in  regarding  as  perfectly  free 
from  danger. 

The  poisonous  principles  produced  in  the  Fungi  have  sometimes 
been  employed  in  medicine,  an  instance  of  which  is  given  above  in 
the  Ergot.  The  action  of  a  species  of  Bovista  has  been  found  similar 
to  that  of  chloroform.  [Bovista.]  The  Amanita  muscaria  possesses 
an  intoxicating  property,  and  is  employed  by  northern  nations  as  an 
inebriant.  The  following  is  the  account  of  Langsdorf,  as  given  by 
Dr.  Greville  : — 

"  This  variety  of  Amanita  muscaria  is  used  by  the  inhabitants  of 
the  north-eastern  parts  of  Asia  in  the  same  manner  as  wine,  brandy, 
arrack,  opium,  &c,  is  by  other  nations.  Such  Fungi  are  found  most 
plentifully  about  Wischna,  Kamtchatka,  and  Willowa  Derecona,  and 
are  very  abundant  in  some  seasons  and  scarce  in  others.  They 
are  collected  in  the  hottest  mouths,  and  hung  up  by  a  string  to  dry  iu 
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(he  air;  some  dry  of  themselves  on  the  ground,  and  are  said  to  be 
far  more  narcotic  than  those  artificially  preserved.  Small  deep- 
coloured  specimens  thickly  covered  with  warts  are  also  said  to  be 
more  powerful  than  those  of  a  larger  size  and  paler  colour.  The 
usual  mode  of  taking  the  fungus  is  to  roll  it  up  like  a  bolus  and 
swallow  it  without  chewing,  which  the  Kamtchatkadales  say  would 
disorder  the  stomach.  It  is  sometimes  eaten  fresh  in  soups  and 
sauces,  and  then  loses  much  of  its  intoxicating  property.  When 
steeped  in  the  juice  of  the  berries  of  Yaccinvm  uliginosum  its  effects 
are  those  of  a  strong  wine.  One  large  or  two  small  Fungi  are  a 
common  dose  to  produce  a  pleasant  intoxioation  for  a  whole  day, 
particularly  if  water  be  drunk  after  it,  which  augments  the  narcotic 
principle.  The  desired  effect  comes  on  from  one  to  two  hours  after 
taking  the  fungus.  Giddiness  and  drunkenness  result  in  the  same 
manner  as  from  wine  or  spirits  :  cheerful  emotions  of  the  mind  are 
first  produced,  the  countenance  becomes  flushed,  involuntary  words 
and  actions  follow,  and  sometimes  at  last  an  entire  loss  of  conscious- 
ness. It  renders  some  remarkably  active,  and  proves  highly  stimu- 
lating to  muscular  exertion.  By  too  large  a  dose  violent  spasmodic 
effects  are  produced.  So  very  exciting  to  the  nervous  system  in  many 
individuals  is  this  fungus  that  the  effects  are  often  very  ludicrous. 
If  a  person  under  its  influence  wishes  to  step  over  a  straw  or  a  small 
stick,  he  takes  a  stride  or  a  jump  sufficient  to  clear  the  trunk  of  a  tree. 
A  talkative  person  cannot  keep  silence  or  secrets,  and  one  fond  of 
music  is  perpetually  singing.  The  most  singular  effect  of  the 
Amanita  is  the  influence  it  possesses  over  the  urine.  It  is  said  that 
from  time  immemorial  the  inhabitants  have  known  that  the  fungus 
imparts  an  intoxicating  quality  to  that  secretion,  which  continues  for 
a  considerable  time  after  taking  it.  For  instance,  a  man  moderately 
intoxicated  to-day  will  by  the  next  morning  have  slept  himself  sober, 
but  (as  is  the  custom)  by  taking  a  tea-cup  of  his  urine  he  will  be  more 
powerfully  intoxicated  than  he  was  the  preceding  day.  It  is  there- 
fore not  uncommon  for  confirmed  drunkards  to  preserve  their  urine 
as  a  precious  liquor  against  a  scarcity  of  the  fungus.  The  intoxi- 
cating property  of  the  urine  is  capable  of  being  propagated,  for  every 
one  who  partakes  of  it  has  his  urine  similarly  effected.  Thus,  with  a 
very  few  Amanita?  a  party  of  drunkards  may  keep  up  their  debauch 
for  a  week.  Dr.  Langsdorf  mentions  that  by  means  of  the  second 
person  taking  the  urine  of  the  first,  the  third  of  the  second,  and  so 
on,  the  intoxication  may  be  propagated  through  five  individuals." 

Fungi  are  often  phosphorescent.  The  light  given  out  by  species  of 
Rhizomorpha  [Rhizomorpha]  in  the  coal-mines  of  Dresden  is  described 
as  giving  them  the  appearance  of  an  enchanted  castle.  Agaricus 
Qardneri,  which  grows  on  a  sort  of  palm  called  Britada  in  Brazil,  is 
highly  luminous.  The  same  phenomenon  has  been  observed  in  A. 
olearius  in  the  south  of  Europe,  and  in  two  species  of  Fungi  at  Swan 
River.  Dr.  Hooker  describes  a  luminous  fungus  as  growing  upon 
decaying  wood  in  the  forests  of  the  Sikkim  Himalaya. 

It  is  generally  stated  that  Fungi  differ  from  the  rest  of  the  vege- 
table kingdom,  in  the  absorption  of  oxygen  and  the  disengagement  of 
carbonic  acid  gas.  In  experiments  which  have  been  performed,  this 
has  been  the  result ;  but  it  is  well  known  that  the  tissues  of  Fungi 
are  easily  decomposable,  and  it  is  more  probable  that  the  absorption 
of  oxygen  and  the  giving  out  of  carbonic  acid  gas  is  the  result  of 
decay,  rather  than  of  the  true  growth  of  the  plant.  The  following 
substances  were  found  by  Payen  in  his  analysis  of  Fungi : — 1.  Water ; 
2.  Cellulose  ;  3.  Three  Nitrogenised  Substances ;  4.  Fatty  Matters  ; 
5.  Sugar ;  6.  Volatile  Matter ;  7.  Sulphur ;  8.  Salts,  containing  Silex 
and  Potash.  These  substances  are  analogous  to  the  ordinary  products 
of  the  decomposition  of  water,  ammonia,  and  carbonic  acid  by  deoxi- 
dation,  and  must  either  be  formed  by  that  process  in  the  fungus 
itself,  or  taken  directly  up  from  the  substances  on  which  they  grow, 
by  absorption. 

A  curious  fact  connected  with  the  development  of  Fungi  is  the 
occurrence  of  vegetable  cells,  referred  to  this  order,  in  liquids  under- 
going fermentation.  During  the  conversion  of  malt  into  beer,  plant- 
cells  are  constantly  observed  to  be  present,  and  these  have  been 
described  as  a  plant,  under  the  name  of  Saccharomyces  Oercvisiw. 
During  the  preparation  of  flax,  as  now  carried  on  at  Belfast,  Professor 
Allman  has  observed  present  cells  resembling  those  of  Saccharomyces. 
Whether  these  are  true  plant-cells  or  not,  is  still  a  question ;  and  it  is 
still  more  a  question  as  to  whether  they  have  anything  to  do  with  the 
changes  going  on  in  the  solutions  in  which  they  occur.  This  point  is 
alluded  to  in  the  article  Entophyta.  They  are  probably  a  result, 
and  not  the  cause,  of  fermentation.  These  cells  have  not  escaped 
the  observation  of  Schleiden,  and  the  following  is  his  account  of 
them  : — 

"  In  the  last  place,  I  must  mention  a  highly  interesting  analogy, 
which,  when  more  accurately  examined,  may  perhaps  one  day  lead  to 
the  most  satisfactory  explanation  of  the  process  of  cell-formation — I 
mean  vinous  fermentation.  We  have  here  a  fluid  in  which  sugar  and 
dextrin,  and  a  nitrogenous  matter,  as  a  cytoblast,  are  present.  At  a 
certain  temperature,  which  is  perhaps  necessary  to  the  chemical 
activity  of  the  mucus,  there  originates,  without,  as  it  appears,  the 
influence  of  a  living  plant,  a  process  of  cell-formation- (the  origin  of 
the  so-called  fermentation-fungus),  and  it  appears  that  it  is  only  the 
vegetation  of  these  cells  which  produces  the  peculiar  changes  that 
occur  in  the  fluid.    Whether  this  organism  is  really  a  fungus,  is  a 


matter  of  indifference  ;  but  whether  it  alone,  through  the  activity  of 
its  vital  processes,  determines  the  process  of  fermentation,  deserves  to 
be  accurately  determined. 

"  I  will  here  add  my  own  observations  on  these  fermentation-cells. 
I  bruised  some  currants  with  sugar,  and,  having  pressed  the  juice 
through  a  cloth,  diluted  it  with  water  and  filtered  through  folded 
paper.  The  fluid  was  bright  red,  quite  clear  and  transparent,  and, 
under  the  microscope,  showed  no  trace  of  granules,  but  presented  a 
number  of  little  drops  of  a  pure  clear  oil.  At  the  end  of  twenty-four 
hours  the  whole  fluid  was  opalescent,  and  presented,  under  the  micro- 
scope, a  number  of  granules  suspended  in  it.  On  the  second  day 
these  granules  had  greatly  increased,  and  there  appeared  amongst 
them  perfectly-formed  ferment-cells.  There  also  appeared,  now  and 
then,  vesicles  of  carbonic  acid  gas.  On  the  fourth  day  fermentation 
was  very  active.  At  the  bottom  of  the  vessel  and  on  the  surface  of 
the  fluid,  yeast  had  formed  ;  but  these  yeasts  consisted  of  single  cells, 
or  several  attached  one  to  another.  In  the  solitary  cells  could  be 
observed  the  way  in  which  one  cell  was  formed  from  another.  The 
ferment-cells  do  not  in  this  state  permit  of  a  distinction  between  the 
contents  and  the  membrane  of  the  cell.  In  the  midst  of  the  cell 
there  is  a  transparent  spot ;  but  whether  hollow,  or  a  solid  nucleus, 
I  could  not  decide.  The  remaining  parts  appeared  entirely  homoge- 
neous, yellowish  like  a  nitrogenous  substance,  sometimes  mixed  with 
small  solitary  granules.  In  a  similar  way,  a  solution  of  sugar  with 
elder-flowers  was  examined,  and  gave  similar  results.  Other  results 
were  obtained  in  the  following  way  : — Pure  white  protein  (albumen) 
from  the  white  of  an  egg,  was  dried,  and  rubbed  down  with  sugar, 
and  left  to  ferment :  the  fluid  at  first  was  perfectly  clear.  On  the 
third  day,  the  small  portions  of  protein,  which  at  the  commence- 
ment exhibited  a  sharply  angular  aspect,  assumed  partly  a  granular 
aspect,  and  some  a  more  or  less  rounded  form.  These  globules 
showed  an  active  molecular  movement,  and  some  appeared  strung 
together.  On  the  fourth  day  there  was  seen  between  these  granules 
round  or  elongated  cells,  which  were  either  solitary,  or  arranged 
together  in  a  line  with  a  tendency  to  the  formation  of  branched  fibres. 
These  cells  were  not  more  than  one-third  of  the  diameter  of  ordinary 
ferment-cells.  An  active  fermentation  went  on,  and  gas-bubbles  were 
given  out  from  the  protein-granules  and  the  linear  cells.  Proper 
ferment-cells  did  not  make  their  appearance.  Fluid  albumen,  mixed 
with  sugar,  and  filtered,  became  thickened  on  the  second  day,  and 
contained  little  granules  of  albumen  (coagulated?).  The  further 
phenomena  were  similar  to  those  exhibited  by  the  preceding,  except 
that  there  were  developed  a  few  true  ferment-cells.  Protein  moistened 
with  water  displayed  the  same  appearances  as  when  mixed  with  sugar 
and  water ;  ultimately  putrefaction  came  on,  and  the  development  of 
Infusoria,  but  the  vegetable  formation  preceded.  There  appears  to 
be  two  very  different  types  of  ferment-cells,  according  as  the  fluid 
contains  organic  acids  and  essential  oils  or  not.  From  the  phenomena 
exhibited  by  the  ferment-cells,  one  might  be  inclined  to  regard  them 
as  similar  to  animal-cells,  which  are  formed  through  a  cavity  in  the 
cytoblast,  and  which  afford  indications  of  the  nucleoli  in  their  highest 
development.  But  this  analogy  is  not  tenable,  and  the  above  observa- 
tions must  be  regarded  as  imperfect.  If  we  take  fully-developed 
ferment-cells,  and  treat  them  with  ether,  alcohol,  or  caustic  alkalies, 
there  will  be  found  in  the  fluid  a  number  of  globular  delicate  cells, 
with  thin  but  clearly  distinguishable  walls,  which  contain  a  clear  fluid, 
with  here  and  there  very  small  granules,  which,  alone  or  in  groups, 
are  attached  to  the  inner  surface  of  the  cell-wall,  and  (almost  ?) 
always  a  large  round  flat  body  (a  cytoblast  ?)." 

The  classification  of  Fungi  has  occupied  the  attention  of  many 
observers.  That  of  Fries  is  the  foundation  of  most  of  the  systems 
adopted  by  modern  writers. 

Fries  in  the  first  place  divides  the  whole  order  into  four  Cohorts, 
distinguished  by  the  following  characters  :— 

Cohort  I.  Htmenomycetes.  A  Hymenium  present ;  that  is,  the 
fungus  opened  out  into  a  fructifying  membrane,  in  which  tho 
spores  (seeds)  are  placed,  usually  in  the  inside  of  asci  (transparent 
simple  cases).    The  texture  wholly  filamentous. 

Cohort  II.  Pyrenomycetes.  A  Perithecium  present ;  that  is,  the 
fungus  closed  up ;  then  perforated  by  a  hole  or  irregular  laceration, 
and  inclosing  a  distinct  kernel  holding  asci.  Texture  obscurely 
cellular ;  that  of  the  stroma  (receptacle)  somewhat  filamentous. 

Cohort.  III.  Gasteromycetes.  A  Peridium  present ;  that  is,  the 
fungus  at  first  closed  up,  and  containing  loose  spores  having  no 
asci.    The  texture  cellular. 

Cohort  IV.  Coniomycetes.  Spores  naked ;  that  is,  the  fungus  in  its 
elementary  state,  eventually  having  the  spores  quite  naked, 
although  they  may  have  been  covered  at  first.  The  texture 
between  filamentous  and  cellular;  and  the  thallus  often  apparently 
absent. 

He  then  subdivides  these  cohorts  each  into  four  Orders,  as  follows : — 
Cohort  I. — Hymenomycetes. 
Order  1.  Pileati.   The  Hymenium  on  the  under  side,  and  having  asci. 

(Fig.  1,  Agaricus.) 
Order  2  Elvcllacei.    The  Hymenium  on  the  upper  side,  and  having 
asci.    (Fig.  2,  Morchella.) 
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Order  3.  Clavati.    The  Hymenium  on  both  sides,  and  having  asci. 

{Fig.  3.  Clavaria.) 
Order  4.  Tremellini.    Amorphous.    The  Hymenium  confounded  with 

the  receptacle.    Asci  none.    Membranous  or  gelatinous,  with  a 

filamentous  texture.    (Figt.  4,  5,  Dacrymyces.) 


Hymenomycctous  Fungi, 
1.  Agaricus  odorus,  reduced  in  size  ;  2,  Morchella  esculenta,  reduced  in  size  ; 
3,  Clavaria  cinerca,  reduced  in  size  ;  4,  Dacrymyces  stillatus,  growing  in  wood, 
natural  size  ;  5,  the  same  magnified. 

Cohort  II. — Ptrenojiycetes. 
Order  1.  Sphceriacei.    The  kernel  filled  with  asci,  and  deliquescent. 

(Figt.  6,  7,  Cucurbitaria.) 
Order  2.  Phacidiacei.  The  kernel  filled  with  asci,  and  dry.    (Figs,  8,  9, 

Cenangium.) 

Order  3.  Cytisporei.    The  kernel  filled  with  naked  spore-cases,  and 

disintegrating.    (Fig.  10,  Spheeronema.) 
Order  4.  Xylomacei.    The  kernel  filled  with  naked  spore-cases,  and 

dry.    (Figs,  11,  12,  Actinothyrium.) 


Fyrenomycctous  Fungi. 
6,  Cucurbitaria  cinnabarina,  magnified  ;  7,  a  section  of  the  same  ;  8  and  9, 
Cenangium  frrruginosnm,  magnified;  10,  Spheeronema  subulatum,  magnified; 
11,  12,  Actinothyrium  graminis,  magnified. 

Cohort  III.— Gasteromycetes. 
Order  1.  Angiogastres.    Spore-cases  immersed  in  a  receptacle  distinct 

from  the  peridium. 
Order  2.  Trichospermi.    Spore-cases  naked,  nmong  filaments  distinct 

from  the  peridium.     (Figt.  17,  18,  Scleroderma;  figs.  13,  14, 

A  rcyria.) 

Order  3.  Triehodermacei.  Spore-cases  naked,  covered  by  filaments 
constituting  a  peridium.    (Figs.  15,  16,  Styumaria.) 

Order  4.  Fclerotiacei.  Spore-cases  immersed  in  a  receptacle  constitut- 
ing the  peridium.    (Figs.  19,  20,  Chcetomium.) 
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Gasteromycetous  Fungi. 
13  and  14,  Arcyria punicea ,  magnified;  15,  1G,  Spumaria  mucilago,  magnified; 
17,  18,  Scleroderma  Cepa,  magnified;  19,  20,  Chcetomium  elatum,  magnified. 

Cohort  IV. — Coniomycetes. 

Order  1.  Tubercidarini.  Spore-cases  plunged  in  an  entangled  recep- 
tacle, upon  a  free  receptacle.    (Figs.  21,  22,  FusariumJ 

Order  2.  Mucorini.  Spore-cases  upon  a  filamentous  receptacle,  at 
first  inclosed  in  a  little  peridium.    (Figs.  25,  26,  Stilbum.) 

Order  3.  Macedines.  Spore-cases  at  first  concealed  by  filaments.  (Figs. 
23,  24,  Aspergillus.) 

Order  4.  Hypodermi.  Spore-cases  springing  from  under  the  cuticle  of 
trees.    Figs.  28,  29,  Exosporium.) 


Coniomycetous  Fungi, 

21,  22,  Fusarium  tremelloides,  magnified;  23,  a  stem  of  grass  covered  with 
Aspergillus  penicillatus;  24,  the  fungus  itself,  magnified  ;  25,  Stilbum  tomen- 
tosum,  growing  on  a  piece  of  wood ;  26,  a  highly  magnified  representation  of 
the  same;  27,  a  spore  case  ;  28,  Exosporium  Tillo?,  growing  on  a  leaf;  29,  a 
section  of  the  same  magnified  ;  30,  three  of  the  spore-cases,  still  more  magnified. 

The  following  arrangement  of  the  Fungi  is  given  in  Lindley's 
'  Vegetable  Kingdom  '  : — 

Spores  generally  quaternate,  on  distinct  Sporo- 1  7/ymenomycetes,  or 
phorea.     Hymenium  naked  J  Agaricacece. 

Spores  generally  quarternate,  on  distinct  Sporo-  |  Gasteromycetes,  or 


phores.    Hymenium  inclosed  in  a  Peridium. 

Spores  single,  often  septate,  on  more  or  less 
distinct  Sporophores.  Flooci  of  the  fruit  obsolete, 
or  mere  peduncles  


Lycopcrdacctt. 

Coniomycetes, 
Uredinacetc. 


Spores  naked,  often  septate, 


Thallus  noccosc.}^^ 
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Sporidia  contained  (generally  eight  together)  1-4  scomycctcs,  or 
in  Asci.  J  Helvellacem. 

Spores  surrounded  by  a  vesicular  veil  or  Sporan-  \  Physomycetes,  or 
gium.    Thallus  floccose.  J  Mucoracem. 

(Fries,  Systema  Mycologicum  ;  Greville,  Crypiogamic  Flora  ;  Neucs 
System  der  Pilzc ;  Corda,  Icones ;  Endlicher,  Genera  Plantarum ; 
Hooker,  British  Flora  ;  Sowerby,  Fungi ;  Bulliard,  Figures  of  Fungi  ; 
Liudley,  Vegetable  Kingdom;  Berkeley,  Papers  in  Annals  of  Natural 
History.) 

FUNGIA.  [Madrephyllicea.] 

FURNARIUS.  [CERTHIADiE.] 

FURZE.  [Ulex.] 

FUSTIC.  This  name  appears  to  be  derived  from  Fustet,  the 
French  name  of  a  yellow  dye-wood,  the  produce  of  Venetian  sumach. 
A  wood  similar  in  colour  and  uses,  but  larger  in  size,  having  been 
subsequently  imported  from  the  New  World,  had  the  same  name 
applied  to  it  with  the  addition  of  Old,  while  the  other,  being  smaller, 
is  called  Young  Fustic ;  but  these,  so  far  from  being  the  produce  of 
the  same  tree  at  different  ages,  do  not  even  belong  to  the  same  genus. 

Young  Fustic,  or  as  it  is  sometimes  called  Zaute  Fustic,  is  the 
produce  of  Rhus  Cotinus  (Aiiacardiacew),  a  native  of  Italy,  the  south 
of  France,  and  of  Greece  ;  much  of  it  is  exported  from  Patras  in  the 
Morea ;  and  it  also  extends  into  Asia.  It  is  supposed  to  be  the 
Cotinus  of  Pliny,  being  still  called  Scotino  near  Valcimara,  in  the 
Apennines,  where  it  is  cultivated  on  account  of  its  uses  in  tanning. 
The  root  and  the  wood  of  this  shrub  are  both  imported,  deprived  of 
their  bark,  and  employed  for  dyeing  a  yellow  colour  approaching  to 
orange,  upon  wool  or  cottons,  prepared  either  with  alum  or  the  nitro- 
muriate  of  tin  with  the  addition  of  tartar.  The  colour  is  a  beautiful 
bright  yellow,  and  permanent  when  proper  mordants  are  employed. 
Only  small  quantities  of  this  kind  of  Fustic  are  imported. 

Dr.  Sibthorp  was  of  opinion  that  Rhamnus  infectoria,  or  R.  oleoides, 
of  which  the  berries  are  called  French  and  Persian  Berries,  yielded 
the  Fustic  of  commerce,  and  informs  us  that  its  yellow  wood  is 
called  by  the  Greeks  '  chrysoxylon.'  He  also  thought  that  it  was 
the  Zyeium  of  Dioscorides,  but  this  has  been  shown  by  Dr.  Royle  to 


be  a  species  of  Bcrbcris,  of  which  genus  all  the  species  have  yellow 
wood. 

Old  Fustic,  the  '  Bois  Jaune '  of  the  French,  is  on  the  contrary  the 
produce  of  a  large  tree,  Morus  tinctoria,  the  Dyer's  Mulberry,  of  the 
natural  family  of  Urticacece,  a  native  of  Tropical  America  and  the 
West  India  Islands.  The  tree  attains  a  height  of  60  feet;  the  wood 
is  yellow-coloured,  hard,  and  strong,  but  easily  splintered,  and  is 
imported  in  the  form  of  large  logs  or  blocks.  The  yellow  colour 
which  it  affords  with  an  aluminous  base,  though  durable,  is  not  very 
bright.  M.  Chaptal  discovered  that  glue,  by  precipitating  its  tannin, 
enabled  its  decoctions  to  die  yellow  almost  as  bright  as  those  of 
weld  and  quercitron  bark.  The  Fustic  from  Cuba  is  preferred,  and 
fetches  the  highest  price,  varying  from  81.  to  dl.  10s.,  while  that  from 
Jamaica  or  Columbia  varies  from  51.  10s.  to  61.  10s.  per  ton.  The 
tree  is  figured  by  Sloane,  and  noticed  by  Marcgrave  and  Piso.  Browne 
describes  it  as  a  native  of  Jamaica,  and  deserving  the  attention  of 
planters,  as  it  is  only  propagated  by  birds,  who  are  fond  of  its  sweet 
roundish  fruit. 

The  several  countries  from  which  Fustic  was  imported,  and  the 
respective  quantities  received  from  each,  were  in  1836 — 


Tons. 

Italy  and  the  Italian  Islands        .       .  4 

Ionian  Islands  ......  72 

Morea  and  Greek  Islands     ....  18 

British  North  American  colonies      .       .  103 

British  West  Indies   2053 

United  States  of  America       .       .       .  226 

Mexico   172 

Columbia   1913 

Brazil  .      „  . ... *i  •  .       .      .       .      L  ,  356 

Total   .       .       .       .  4917 


In  1850  the  quantity  imported  into  Liverpool  was  9808  tons,  of 
this  1771  tons  were  re-exported. 

(Simmonds,  The  Commercial  Products  of  the  Vegetable  Kingdom.) 

FUSUS.  [SlPHONOSTOJIATA.] 
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n  AD-FLY.    [Bots;  (Estrid2e.] 

^  GADIDiE,  a  family  of  Fishes,  generally  arranged  as  the  first  of 
the  sub-brachiate  division  of  the  Malacopterygii.  This  family 
embraces  the  whole  of  the  species  of  the  Linnaean  genus  Gadus. 
They  are  easily  known  by  the  position  of  the  ventral  fins  under  the 
throat,  and  the  pointed  character  of  these  fins.  The  body  is  rather 
long,  a  little  compressed,  and  covered  with  small  soft  scales.  The 
head  is  well-proportioned  and  naked.  All  their  fins  are  soft.  The 
jaws  and  front  of  the  vomer  have  unequal  pointed  teeth  of  middle 
or  small  size,  and  disposed  in  several  rows  like  a  card  or  rasp.  The 
gill-covers  are  large,  and  they  have  seven  rays.  Most  of  the  species 
have  the  dorsal  fin  contained  in  two  or  three  bundles ;  they  have 
also  fins  behind  the  vent,  and  a  distinct  caudal  fin.  The  stomach  is 
large,  and  the  intestine  long.  The  air-bladder  is  large  and  strong,  and 
in  some  cases  notched  on  the  margins. 

The  greater  number  of  the  species  of  Gadidce  live  in  the  cold  or 
temperate  seas,  and  furnish  the  greater  portion  of  the  fish  obtained 
in  the  fisheries  of  Europe  and  America.  The  flesh  of  most  of  the 
species  is  white,  easily  separable  into  flakes,  is  agreeable  to  the  taste, 
and  easy  of  digestion.  They  are  probably  more  useful  to  man  than 
any  other  family  of  fishes.  Their  reproductive  powers  are  very 
great,  and  the  numbers  in  which  they  exist  in  some  parts  of  the  ocean 
is  perfectly  incalculable. 

A  detailed  account  of  these  fish  is  given  under  their  generic  names. 
The  following  are  the  British  species  of  this  genus  as  given  in  the 
'  British  Museum  Catalogue '  :— 

I.  Morrhua.  [MoREnuA.] 

1.  Morrhua  Callarias,  Common  Cod. 

2.  M.  Jiglefinus,  Haddock. 

3.  31.  lusca,  Bib  and  Pout. 

4.  M.  minuta,  Poor. 

II.  Merlangus.  [Merlangus.] 

1.  Merlangus  vulgaris,  Whiting. 

2.  M.  alius,  Couch's  Whiting. 

3.  M.  carbonarius,  Coal-Fish. 

4.  M.  Pollachius,  Pollack. 

III.  Merlucius.  [Merlucius.] 

1 .  Merlucius  vulgaris,  Common  Hake. 

IV.  Lota.  [Lota.] 

1.  Lota  molva,  Ling. 

2.  L.  vulgaris,  Burbolt. 


V.  Motella.  [Motella.] 

1.  Motella  tricirrata,  Three-Bearded  Rock-Ling. 

2.  M.  cimbria,  Four-Bearded  Rock-Ling. 

3.  M.  mustela,  Five-Bearded  Rock-Ling. 

4.  M.  argcnteola,  Silvery  Gade. 

VI.  Brosmius.  [Brosmius.] 
1.  Brosmius  Brosme,  Torsk. 

VII.  Phycis:  [Phtcis.] 

1.  Phycis  bifurcus,  Forked  Hake. 

VIII.  Raniceps.  [Raniceps.] 

1.  Raniceps  fuscus,  Trifurcated  Hake. 

The  genus  Brotula  is  found  in  the  West  Indian  Seas,  and  Lcpi- 
doleprus  in  the  Mediterranean  and  Atlantic  Seas.  [Brotula  ;  Lepi- 
Doleprus.] 

GADOLINITE,  a  Mineral,  containing  Yttrium.  [Yttrium.] 
GADWALL.  [Ducks.] 

GA'GEA,  a  genus  of  Plants  belonging  to  the  natural  order  Liliaceas, 
and  the  tribe  Asphodelea.  It  has  a  perianth  of  six  patent  leaves, 
the  stamen  adhering  to  the  base  of  the  perianth  ;  the  anthers  erect, 
attached  by  their  bases.  The  flowers  of  the  species  are  corymbose 
or  umbellate. 

G.  lutca  (the  Ornithogalum  luleum  of  many  botanists)  has  the 
radical  leaves  usually  solitary,  linear-lanceolate,  flat ;  the  bracts  two, 
opposite  ;  the  peduncles  umbellate,  simple,  glabrous ;  the  segments 
of  the  perianth  oblong,  obtuse ;  the  bulb  ovate,  solitary.  The  stem 
of  this  plant  is  about  6  inches  high,  and  shorter  than  the  leaves. 
Its  flowers  are  yellow.  It  is  a  native  of  England  and  Scotland  in 
woods,  but  is  a  rare  plant.  It  is  a  native  of  Europe,  and  is  found  on 
the  Alps  in  Switzerland.  Koch  describes  10  species  of  this  genus  as 
natives  of  Germany  and  Switzerland. 

(Babington,  Manual  of  British  Botany  ;  Koch,  Flora  Germanica.) 

GAHNITE,  a  Mineral,  also  called  Automolite.  It  is  a  variety  of 
Spinel,  containing  34'8  per  cent,  of  oxide  of  zinc.  It  has  a  dark 
green  or  black  colour.  Its  hardness  is  7'5  to  8,  and  specific  gravity 
'  4 '26.  It  is  infusible  alone,  and  nearly  so  with  borax.  With  soda  it 
forms  at  first  a  dark  scoria,  and  wheu  fused  again  with  more  soda,  a 
ring  of  oxide  of  zinc  on  the  charcoal. 

GALAGO.  [Lemuridj?.] 

GALANGA,  or  GALANGAL,  is  usually  supposed  to  have  been 
introduced  by  the  Arabs,  but  it  was  previously  mentioned  by  JEtius. 
The  Arabs  call  it  Kholingan,  which  appears  to  be  derived  from  the 
Hindoo  Koolinjan,  or  Sanscrit  Koolunjuna,  indicating  the  country 
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whence  they  derived  the  root,  as  well  as  the  people  from  whom  they 
obtained  their  information  respecting  its  uses.  The  plant  which 
yielded  this  root  was  long  unknown,  and  it  was  supposed  to  be  that 
of  a  Pepper,  of  an  Iris,  of  Acorus  Calamus,  or  to  be  the  Acorns  of  the 
ancients.  Kmmpferia  Galanga  was  so  called  from  its  aromatic  roots 
being  supposed  to  be  the  true  Galangal.  The  tubers  of  Cypcrus 
longus  were  sometimes  substituted,  and  called  English  Galangal. '  Two 
kinds,  the  large  and  the  small  galangal,  are  described  ;  these  are 
usually  considered  to  be  derived  from  the  same  plant  at  different 
stages  of  its  growth,  but  Dr.  Ainslie,  in  his  '  Materia  Indica,'  insists 
upon  the  greater  value  of  the  lesser,  as  this  is  warmer  and  more 
fragrant,  and  therefore  highly  prized  in  India.  It  is  a  native  of  China, 
and  the  plant  producing  it  is  unknown.  Dr.  Ainslie  does  not  prove 
that  it  is  the  Galanga  minor  of  Europe. 

The  Greater  Galangal  has  long  been  known  to  be  the  produce  of  a 
Scitamineous  plant,  the  Galanga  major  of  Eumphius  ('Herb.  Amb.' 
5.  t.  63),  which  is  the  Alpinia  Galanga  of  Wildenow,  and  a  native  of 
China  and  the  Malayan  Archipelago.  It  is  fully  described  by  Dr. 
Roxburgh,  in  his  '  Flora  Indica,'  vol.  i.  p.  28,  ed.  Wall.  The  roots, 
perennial  and  tuberous,  like  those  of  the  ginger,  were  ascertained  by 
Sir  Joseph  Banks  and  Dr.  Comb  to  be  identical  with  the  Galanga 
major  of  the  shops.  This  is  cylindrical,  often  forked,  thick  as  the 
thumb,  reddish-brown  externally,  marked  with  whitish  circular  rings, 
internally  lighter  coloured,  of  an  agreeable  aromatic  smell,  and  a  hot 
spicy  taste,  like  a  mixture  of  pepper  and  ginger,  with  some  bit- 
terness. The  stem  is  perennial,  or  at  least  more  durable  than  those 
of  herbaceous  plants.  When  in  flower,  about  6  or  7  feet  in  length ; 
its  lower  half  invested  by  leafless  sheaths.  The  leaves  are  two-ranked, 
lanceolar,  from  12  to  21  inches  long,  and  from  4  to  6  inches  broad. 
Panicle  terminal,  crowned  with  numerous  branches,  each  supporting 
from  two  to  five  pale  greenish-white  and  somewhat  fragrant  flowers 
in  April  and  May  in  Calcutta,  where  the  seeds  ripen,  though  rarely, 
in  November. 

Several  species  of  this  genus  have  roots  with  somewhat  similar 
properties.  Thus  Alpinia  alba  and  A.  Chinensis  are  much  used  by  the 
Malays  and  Chinese ;  the  former  has  hence  been  called  Galanga  alba 
of  Kcenig ;  and  the  latter  has  an  aromatic  root  with  an  acrid  burning 
flavour.  The  fragrant  root  of  Alpinia  nutans  is  sometimes  brought 
to  England,  according  to  Dr.  Roxburgh,  for  Galanga  major.  Its 
leaves,  when  bruised,  have  a  strong  smell  of  cardamoms,  and  the 
Cardamomum  plant  is  frequently  placed  in  this  genus,  but  has  been 
described  under  Elettabia. 

GALANTHUS,  a  genus  of  Plants  belonging  to  the  natural  order 
Amaryllidacece,  consisting  of  the  Snowdrop  and  another  species.  The 
former  plant  is  a  native  of  subalpine  woods  in  various  parts  of  Europe ; 
the  second,  which  is  the  G.  plicatus  of  botanists,  inhabits  the  Asiatic 
provinces  of  the  Russian  and  Turkish  empires. 

Galanthus  is  thus  characterised  : — Perianth  6-parted,  3  outer  seg- 
ments spreading,  3  inner  shorter,  erect,  emarginate.  Stamens  equal, 
subulate. 

G.  nivalic,  the  Snowdrop,  has  white  drooping  flowers  with  the  inner 
segments  greenish.  The  scape  1-flowered,  the  leaves  2,  keeled, 
broadly  linear,  glaucous.  It  grows  in  thickets,  and  blossoms  in 
February  and  March. 

GALATHEA.  [Galatheid^e.] 

GALATHEIDiE,  a  group  of  Crustaceans  corresponding  with  the 
genus  Galathea  of  Fabricius,  and  establishing,  in  the  opinion  of  M. 
Milne-Edwards,  a  passage  between  the  Anomurous  and  Macrurous 
Crustaceans,  being  more  particularly  approximated  to  the  Porcellancr. 
[Pokcellanid/E.]  Dr.  Leach  divided  the  genus  established  by  Fabri- 
cius into  four  :  namely,  the  true  Galathew,  M unidea,  Grirnothea,  and 
JEglea.  M.  Milne-Edwards  thinks  that  three  of  these  genera  should 
be  preserved,  but  agrees  with  M.  Desmarest  in  coming  to  the  con- 
clusion that  the  genus  Munidea  has  not  sufficient  characteristics  to 
admit  of  its  adoption  in  a  natural  classification.  With  regard  to 
JEglea,  M.  Milne-Edwards  considers  it  as  approximating  more  to  the 
Porcellanm  than  to  the  Galathea,  and  as  occupying  a  place  in  the 
section  of  the  Anomura. 

The  Galatheidaz,  then,  according  to  the  revision  of  M.  Milne-Edwards, 
are  thus  distinguished  : — Carapace  depressed  and  wide,  but  still 
longer  than  its  width,  terminating  anteriorly  by  a  rostrum  more  or 
less  projecting,  which  covers  the  place  of  the  ocular  peduncles,  and 
presents  on  its  upper  surface  many  furrows  or  wrinkles,  among  which 
one  deeper  than  the  rest  defines  the  posterior  part  of  the  stomachic 
region.  Antennae  inserted  on  the  same  transversal  line;  internal 
antennae  but  little  elongated,  placed  under  the  ocular  peduncles,  and 
terminated  by  two  small,  multiarticulate,  very  short  filaments ; 
external  antennae  with  no  trace  of  palpiform  appendages  at  their  base, 
but  with  a  cylindrical  peduncle  and  a  long  and  slender  terminal  fila- 
ment. External  jaw-feet  (pates-machoires)  always  pediform,  but 
varying  a  little  in  their  conformation.  Sternal  plate  (plastron  sternal) 
widening  a  good  deal  posteriorly,  and  the  last  thoracic  ring  ordinarily 
distinct.  Anterior  feet  large,  and  terminated  by  a  well-formed  claw ; 
those  of  the  three  following  pairs  of  limbs  rather  stout,  and  terminated 
by  a  conical  tarsus ;  fifth  pair  very  slender,  and  folded  above  the 
others  in  the  branchial  cavity  ;  these  last  do  not  assist  the  locomotion, 
and  are  terminated  by  a  rudimentary  hand.  Abdomen  nearly  as 
wide  as  the  thorax,  and  longer,  vaulted  above  and  armed  on  each  side 


with  a  row  of  four  or  five  large  teeth  formed  by  the  lateral  angle  of 
the  superior  arch  of  the  different  rings  composing  it,  and  terminated, 
as  in  the  greater  part  of  the  Macrurous  Crustaceans,  with  a  large 
fan-shaped  lamelliform  fin.  The  number  of  abdominal  false  feet 
varies ;  in  the  male  there  are  five  pairs,  the  first  two  of  which  are 
slender  and  elongated,  and  the  last  three  are  terminated  by  an  oval 
lamina  ciliated  on  the  edge ;  in  the  female,  the  first  abdominal  ring 
is  without  appendages,  but  the  four  following  segments  have  each  a 
pair  of  false  feet  composed  of  three  joints  placed  end  to  end,  and 
fringed  with  hairs  for  the  attachment  of  the  eggs. 

Galathea. — The  whole  surface  of  the  carapace  covered  with  trans- 
verse furrows  fringed  with  small  brush-like  hairs.  Hepatic  regions, 
in  general,  well  distinguished  from  the  branchial,  and  occupying  with 
the  stomachic  region  nearly  half  of  the  space  of  the  carapace.  Rostrum 
projecting  and  spiny;  eyes  large  and  directed  downwards;  no  trace  of 
an  orbit.  A  spine  above  the  insertion  of  the  external  antenna;,  and 
two  others  on  the  anterior  part  of  the  stomachic  region.  Basilary 
joint  of  the  internal  antenna?  cylindrical  and  armed  at  its  anterior 
extremity  with  many  strong  spines ;  the  two  following  joints  slender 
and  nearly  as  long  as  the  first.  Peduncle  of  the  external  antennae 
composed  of  three  small  cylindrical  joints,  the  last  of  which  is  much 
smaller  than  the  others.  External  jaw-feet  moderate,  the  two  last 
joints  neither  foliaceous  nor  even  enlarged.  Anterior  feet  long  and 
depressed.  (Milne-Edwards.) 

* 

Species  whose  external  jaw-feet  present  a  row  of  teeth  on  the 
internal  edge  of  their  second  joint. 

a  Third  joint  of  the  external  jaw-feet  shorter  than  the  second. 

G.  strigosa  (G.  spinigera,  Leach;  Cancer  strigosus,  Linn.).  It  has 
the  rostrum  triangular  and  armed  with  seven  strong  projecting  spini- 
form  teeth.  Lateral  edges  of  the  carapace  with  strong  spiuiform 
teeth.    Three  long  spines  at  the  anterior  extremity  of  the  first  joint 


Guhtthva  strtyusa. 

of  the  external  antenna? ;  a  great  spine  under  the  auditory  tubercle, 
two  smaller  ones  on  the  first  joint  of  the  external  antenna;,  and  one 
on  then-  second  joint.  External  jaw-feet  short,  hardly  overpassing 
the  rostrum  when  they  are  extended,  their  third  joint  much  shorter 
than  the  second,  and  armed  beneath  with  two  strong  spines.  Anterior 
feet  long,  depressed,  and  very  spiny ;  the  hand  very  large,  edged 
with  spines  and  ornamented  above  with  small  piliferous  furrows 
resembling  imbricated  scales ;  claws  short,  large,  and  with  a  spoon- 
shaped  termination.  Feet  of  the  second  and  third  pair  of  the  same 
length.  Abdomen  furrowed  transversely,  but  without  a  spine ;  the 
seventh  segment  a  little  widened  and  rather  narrower  behind  than 
before.  Colour  reddish,  with  some  blue  lines  on  the  carapace.  Length 
about  five  inches.  It  is  found  in  the  Mediterranean,  and  is  not 
uncommon  on  the  coasts  of  Great  Britain.  Mr.  Couch  says  it  is 
common  on  the  whole  of  the  south  coast  of  Cornwall.  It  frequents 
pools  between  tide-marks  where  there  are  loos  3  stones  and  sand. 
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/3,  Third  joint  of  the  external  jaw-feet  much  longer  than  the 
second. 

G.  squamifera.    It  is  found  on  the  coasts  of  England  and  Franoe. 

Species  whose  external  jaw-feet  have  no  dentilation  on  the  internal 
edge  of  their  second  joint. 

0.  Monodon.    It  inhabits  the  coasts .  of  Chili. 

G.  nexa,  a  new  species  described  by  Dr.  Enibleton,  is  found  on  the 
English  and  Irish  coasts. 

Grimothea. — Differing  but  little  from  Galathea,  and  hardly  sufficiently 
distinct  for  separation.  General  form  of  both  essentially  the  same, 
but  the  basilai-y  joint  of  their  internal  antennas  is  claviform  and 
hardly  dentated  at  its  extremity,  and  the  external  jaw-feet  are  very 
long,  and  have  their  three  last  joints  enlarged  and  foliaceous.  (Milne- 
Edwards). 

M.  Milne-Edwards  observes  that  the  crustacean  figured  by  M. 
Gudrin  under  the  name  of  Grimothde  Sociale  ('Voyage  of  La  Coquille  :' 
Crust.,  pi.  3,  fig.  1)  differs  from  G.  gregaria  in  the  form  of  the  caudal 
fin,  the  middle  lamina  of  which  is  less  than  the  lateral  ones.  M. 
Edwards  proposes  therefore  to  name  it  Grimothea  Duperreii,  in  honour 
of  the  navigator  whose  voyage  made  the  species  known. 

GALAXAURA.  [Pseudozoaria.] 

GALBA.  [Elaterimi.] 

GA'LBANUM.  Though  the  drug  known  by  this  name  is  one  of 
those  which  have  been  the  longest  known,  the  plant  which  yields  it 
still  remains  undetermined,  though  it  is  stated  by  old  writers  to  be  a 
native  of  Syria.  The  Greek  name  Chdlbane  (xa\lid.i>ij)  is  evidently 
the  same  as  the  Hebrew  Chelbenah,  by  which  the  same  substance  is 
supposed  to  be  alluded  to  in  the  book  of  Exodus.  Arabian  authors 
describe  it  under  the  name  Barzud.  The  Persians  call  it  Birzud,  and 
give  Birceja  as  its  Hindoo  synonym.  That  the  same  substance  is 
intended,  is  evident  from  Khulyan  and  Metonyon,  as  stated  by  Dr. 
Royle  ('  Illustr.  Himal.  Bot.,'  p.  23),  being  given  as  its  Greek  syno- 
nyms, which  are  evident  corruptions  of  Chalbane  and  Metopion,  the 
names  of  this  substance  in  Dioscorides.  The  plant  yielding  this  sub- 
stance is  called  Kinneh  and  Nafeel  by  Arabian  and  Persian  authors, 
by  whom  it  is  described  as  being  jointed,  thorny,  and  fragrant.  Under 
the  first  name  it  is  noticed  in  the  original  of  Avicenna,  but  omitted  in 
the  Latin  translation.  D'Herbelot  ('Bibl.  Orient.')  however  states, 
that  the  plant  yielding  Galbanum  is  called  Ghiarkust  in  Persia. 
These  names  are  interesting  only  as  showing  that  both  the  plant  and 
gum-resin  appear  to  have  been  familiarly  known  to  both  Arabians 
and  Persians,  and  that  therefore  the  former  is  probably  a  native  of 
these  countries,  though  usually  stated  to  be  only  a  native  of  Syria. 
But  if  so,  it  could  hardly  have  escaped  the  notice  of  the  numerous 
travellers  who  have  visited  that  country. 

One  plant,  often  described  as  yielding  this  long-known  gum-resin,  is 
Bubon  Galbanum,  a  native  of  the  Cape  of  Good  Hope,  which  Hermann 
describes  as  yielding  spontaneously,  by  incision,  a  gummy,  resinous 
juice,  similar  to  Galbanum ;  but  Mr.  Don  has  observed  that  this  plant 
possesses  neither  the  smell  nor  the  taste  of  Galbanum,  but  in  these 
particulars  agrees  better  with  fennel ;  and  its  fruit  has  no  resemblance 
whatever  to  that  found  in  the  gum.  The  fruit,  commonly  called  seed, 
was  early  ascertained  by  Lobel  to  be  that  of  an  Umbelliferous  Plant, 
broad  and  foliaceous,  which  he  picked  out  of  Galbanum,  and,  having 
sowed,  obtained  a  plant,  which  he  has  figured  under  the  name  of 
Ferula  galbanifera.  This  has  been  lost  or  become  confounded  with 
other  species  ;  but  it  is  probable  that  it  was  the  plant  yielding 
Galbanum,  as  Mr.  Don  has  recently  obtained  fruit  in  like  manner, 
and  something  similar,  which  he  has  determined  to  be  allied  to  the 
genus  Siler,  but  differing  in  the  absence  of  dorsal  resiniferous  canals, 
and  the  commissure  being  furnished  with  only  two.  The  carpels 
are  about  9  lines  in  length  and  4  lines  broad,  flat  internally  and 
somewhat  convex  externally.  As  the  plant  is  still  unknown,  it  is 
well  worthy  the  investigation  of  travellers  in  the  East,  who  might 
otherwise  suppose,  from  the  name,  assigned  from  the  seed,  having 
been  adopted  in  the  '  London  Pharmacopoeia,'  that  the  plant  was  as 
well  known  as  its  product. 

Three  sorts  of  Galbanum  are  distinguished  : — 1.  Galbanum  in  grains 
or  tears ;  2.  Galbanum  in  masses ;  and  3.  Persian  Galbanum.  The 
two  former  come  from  Africa,  especially  ^Ethiopia ;  the  third  sort 
from  Persia.  Galbanum  in  tears  is  most  likely  the  spontaneous 
exudation  from  the  plant ;  and  that  in  masses,  obtained  by  incisions. 
The  first  sort  occurs  in  irregular  generally  oblong  grains,  mostly 
distinct,  but  sometimes  agglutinated  together,  about  the  size  of  a 
lentil  or  small  pea,  of  a  colour  verging  from  whitish  into  yellowish- 
brown,  more  or  less  diaphanous,  opaque,  or  shining  with  a  resinous 
lustre.  The  odour  is  strongly  balsamic,  and  disagreeable.  The  taste 
is  resinous,  sharp,  bitter,  and  disagreeable.    Specific  gravity,  1-212. 

It  is  partially  soluble  in  alcohol,  and  the  solution,  as  well  as  the 
strong  white  smoke  which  is  evolved  when  Galbanum  is  melted  in  a 
platinum  spoon,  reddens  litmus  paper.  It  consists  chiefly  of  resin, 
gum,  volatile  oil,  and  a  trace  of  malic  acid. 

Galbanum  in  masses  consists  of  irregular  pieces  of  a  yellowish  or 
dark  brown  colour  ;  the  odour  is  stronger  than  that  of  the  preceding 
kind,  which,  in  its  general  characters,  it  much  resembles,  except  that 
it  can  be  powdered  only  during  the  low  temperature  of  winter. 


Geiger  says  that  when  this  variety  is  pure,  it  is  not  to  be  reckoned 
inferior  to  the  former.  Persian  Galbanum,  being  very  soft  and  tena- 
cious, is  sent  in  skins  or  chests.  It  often  contains  many  fragments  of 
plants. 

Galbanum,  like  other  umbelliferous  gum-resins,  is  anti-spasmodic, 
expectorant,  and  externally  rubefacient.  It  is  inferior  in  power  to 
assafcetida,  but  usually  associated  with  it  in  pills  and  plasters. 

GALBULA.  [Halctonid^:.] 

GALE,  SWEET.  [Myrica.] 

GALENA.  [Lead.] 

GALEOLARIA.  [Acaleph,e.] 

GALEOPITHECUS,  a  genus  of  Mammalia,  having  relations  to  the 
Lemuridce  and  Cheiroptera.  It  is  often  formed  into  a  family,  and  is 
then  called  Pleuroptera  or  GaleopithecidcB.  They  are  commonly 
known  by  the  name  of  Flying  Lemurs,  and  are  sometimes  called 
Flying  Cats  and  Flying  Foxes.  They  are  generally  arranged  under 
the  order  Carnassiers,  and  some  authors  place  them  in  the  division 
Cheiroptera ;  but  they  differ  from  the  Bats  inasmuch  as  the  toes  of 
their  anterior  extremities,  which  are  all  furnished  with  sharp  claws, 
are  not  more  elongated  than  those  of  the  hind  feet,  so  that  the  mem- 
brane which  occupies  the  interval  between  the  extremities  to  the 
sides  of  the  tail  can  hardly  operate  in  executing  more  than  the 
functions  of  a  parachute.    The  dental  formula  is  as  follows  : — 

Incisors,  —  :  Canines,  9_ZZ?.  ;  Molars,  ? — -  =  34. 
'  6  0—0  6—6 

This  is  the  formula  given  by  M.  Lesson  ;  but  Cuvier,  in  his  '  Regne 
Animal,'  states  that  the  canines  are  dentilated  and  short  like  the 
molars.  He  states  that  the  two  upper  incisors  are  also  dentilated 
and  much  separated  from  each  other;  and  that  the  six  lower  ones 
are  split  into  narrow  strips  like  combs,  a  structure  peculiar  to  this 
genus. 

F.  Cuvier's  formula  is  similar  to  that  of  M.  Lesson,  and  was 
probably  copied  by  the  latter.  F.  Cuvier  describes  the  12  molars 
in  both  jaws  as  consisting  of  4  false  molars  and  8  molars.  He  tells 
us  that  in  the  upper,  jaw,  the  intermaxillary  bone,  though  very  exten- 
sive, has  no  teeth  in  its  anterior  part ;  in  the  posterior  part  there  are 
two  on  each  side.  The  descending  line  in  the  upper  part  of  the  lower 
figure  marks  the  extent  of  the  intermaxillary  bone.  The  dentition,  as 
it  appears  to  Mr.  Waterhouse,  is  as  follows  : — 

o   9  O  A  2  ^ 

Incisors,  f—Z  ■  Canines,  ;  False  Molars,  - — Z  ;  True  Molars 

4  1—1  2—2 


The  same  author  observes  that  the  six  foremost  teeth  in  the  lower 
jaw  of  the  Lemur  (four  only  of  which  are,  in  his  opinion,  incisors ;  for 
he  agrees  with  Geoffroy  in  considering  the  remaining  two  as  canines) 
together  bear  a  remarkable  resemblance  to  a  single  incisor  of  Galeo- 
pithecus.    He  compares  the  two  canines  to  the  outer  laminae  of  one 


Teeth  of  Galeopithecus,  one-third  larger  than  nature.    (F.  Cuvier.) 


of  these  incisors.  Like  one  of  these  laminse,  the  Lemur's  canine  is 
dilated  immediately  above  the  base,  and  has  a  longitudinal  ridge  on 
the  upper  side  ;  whilst  the  incisors,  like  the  intermediate  lamina;,  are 
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grooved  on  the  outer  side  near  the  apes.  In  their  almost  horizontal 
direction  there  is  also  a  resemblance.  In  the  number  of  teeth  the 
Galeopitkeci  agree  with  the  Lemurs,  excepting  that  in  the  former 
the  upper  canines  are  wanting.  In  both  these  groups  of- animals 
the  incisors  of  the  lower  jaw  are,  he  observes,  opposed  to  a 
toothless  portion  of  the  intermaxillaries.  ('Zool.  Trans.,'  vol.  ii. 
part  4.) 

Cuvier  and  others  state  that  the  Galeopitkeci  live  on  trees  in  the 
islands  of  the  Indian  Archipelago,  and  there  pursue  insects,  and  perhaps 
birds,  as  their  prey  :  judging  from  the  detrition  of  the  teeth  with 
age,  he  thinks  that  they  must  also  feed  on  fruits.  They  have  a 
very  large  csecum.  In  their  teeth  they  present  many  analogies  to  the 
Lemuridce. 

Dr.  Gray  makes  the  Galcopithecidce  the  fourth  family  of  the 
(quadrupedoid)  Primates,  and  places  it  between  the  Lemuridce  and 
Vespertilionidce.    ('Outline,'  &c,  in  'Ann.  of  Philosophy,'  1825.) 

Speaking  of  the  Galeopithecus  of  Pallas,  Mr.  Swainson  observes : — 
"  To  give  its  most  striking  character  in  a  few  words,  it  is  a  lemur, 
with  the  limbs  connected  with  a  bat-like  membrane,  or,  in  other  words, 
surrounded  by  a  thin  skin  which  they  support,  as  the  framework  of 
an  umbrella  supports  its  covering.  By  this  singular  structure  the 
animal  is  supported  in  the  air ;  yet  without  the  power,  like  the  bats, 
of  sustaining  a  continued  flight.  Linnaeus  places  this  remarkable 
genus  with  the  lemurs,  while  every  one  must  perceive  its  intimate 
affinity  to  the  bats ;  like  them,  also,  these  bat-lemurs  are  nocturnal 
and  insectivorous.  The  mammse  are  pectoral ;  and  they  sleep  sus- 
pended by  their  hind  legs  with  their  heads  downward.  M.  Geoffroy 
St.  Hilaire  therefore  justly  considers  them  as  the  form  by  which  the 
lemurs  and  bats  are  connected ;  while  their  greater  resemblance  to 
the  former  induces  us  to  consider  Galeopithecus  as  one  of  the  aberrant 
types  of  the  Lemuridce,"  among  which  Mr.  Swainson  arranges  the 
genus,  in  the  third  part  of  his  volume,  between  Abtes  and  Cheirogaleus. 
('  Natural  History  and  Classification  of  Quadrupeds,'  1835.) 

Three  species  have  been  recorded  :■ — 1.  Galeopithecus  rufus,  Geoff., 
Audubon  (Lemur  volans,  Linn.)  ;  2.  Galeopithecus  varierjatus,  Cuv., 
Geoff. ;  3.  Galeopithecus  Ternatensis,  Geoff.  :  but  the  general  opinion 
seems  to  have  been  that  one  only,  the  Lemur  volans  of  Linnreus,  had 
been  satisfactorily  made  out.  In  October,  1838,  some  specimens  of 
Flying  Lemurs  were  upon  the  table  at  a  meeting  of  the  Zoological 
Society  of  London  ;  and  in  reference  to  them  Mr.  Waterhouse  pointed 
out  certain  characters  which  appeared  to  him  to  indicate  the  existence 
of  two  species  in  those  specimens. 

He  remarked  that  in  systematic  works  three  species  of  the  genus 
Galeopithecus  are  described,  founded  upon  differences  of  size  and 
colour.  As  regards  the  latter  character,  he  had  never  seen  two  speci- 
mens which  precisely  agreed  ;  and  with  respect  to  size,  the  dimensions 
given  of  two  out  of  the  three  species  are,  he  observed,  evidently  taken 
from  extremely  young  animals.  Mr.  Waterhouse  then  proceeded  to 
distinguish  the  two  species  on  the  table,  and  proposed  for  them  the 
specific  names  of  Temminckii  and  Philippinensis. 


Ga Icopithecus  Tern m  in ckii. 


The  first  and  larger  species  measured  about  two  feet  in  total  length, 
and  its  skull  was  2  inches  11|  lines  in  length.  The  anterior  incisor 
of  the  upper  jaw  is  broad,  and  divided  by  two  notches  into  three 
distinct  lobes ;  the  next  incisor  on  each  side  has  its  anterior  and 
posterior  margins  notched  ;  and  the  first  molar  (or  the  tooth  which 
occupies  the  situation  of  the  canine)  has  its  posterior  edge  distinctly 
notched.  This  tooth  is  separated  by  a  narrow  space,  anteriorly  and 
posteriorly,  from  the  second  incisor  in  front  and  the  second  molar 
behind ;  the  temporal  ridges  converge  towards  the  occiput,  near  | 
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which  however,  he  observed,  they  are  separated  usually  by  a  space  of 
about  four  lines.  This  is  probably  the  Galeopithecus  volans  of  authors  ■ 
but  the  identity  cannot  be  said  to  be  certain. 


Skull  of  Galeopithecus  Temminckii. 
a,  seen  from  above  ;  b,  seen  from  below.    CWaterhouse,  '  Zool.  Trans.') 


r  >  ';  \     .  V 
Lower  Jaw  and  Teeth  of  Gateopilhecus  Temminckii. 
1,  under  side  of  the  Lower  Jaw;  2,  side  view  of  the  same;  3,  the  three 
foremost  teeth  on  either  side  of  the  Upper  Jaw ;  4,  5,  outer  and  inner  incisors 
of  the  Lower  Jaw.    (Waterhouse,  '  Zool.  Trans.) 

The  second  species,  G.  Philippinensis,  was  described  by  Mr.  Water- 
house  as  being  usually  about  20  inches  in  length,  and  its  skull  as 
measuring  2  inches  7  lines  in  length.    He  observed  that  this  species 
may  be  distinguished  from  G.  Temminclcii  by  the  proportionately  larger 
I  ears  and  the  greater  length  of  the  hands.    The  skull  too  he  describe.! 
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as  narrower  in  proportion  to  its  length,  the  muzzle  aa  broader  and 
more  obtuse,  and  the  orbit  as  smaller.  The  temporal  ridges,  he 
observed,  generally  meet  near  the  occiput,  or  are  separated  by  a  very 
narrow  space.  The  anterior  incisor  of  the  upper  jaw  is  narrow,  and 
has  but  one  notch ;  the  next  incisor  on  each  side  is  considerably 
larger,  longer,  and  stronger  than  in  0.  Temminckii,  and  differs  more- 
over in  having  its  edges  even :  the  same  remark  applies  to  the  first 
false  molar.  In  this  species  the  incisors  and  molars  form  a  continuous 
series,  each  tooth  being  in  contact  with  that  which  precedes  and  that 
which  is  Dehind  it.  But  Mr.  Waterhouse  concluded  by  observing 
that  the  most  important  difference  perhaps  which  exists  between  the 
two  species  in  question  consists  in  the  much  larger  size  of  the  molar 
teeth  in  the  smaller  skull,  the  five  posterior  molars  occupying  a  space 
of  ten  lines  in  length,  whereas  in  G.  Temminckii,  a  much  larger  animal, 
the  Bame  teeth  only  occupy  nine  lines.  Several  minor  points  of  dis- 
tinction existed  besides  those  here  mentioned.  ('  Zool.  Proc.,'  1839  ; 
and  see  further  '  Zool.  Trans.,'  vol.  ii.  p.  335.) 


Skull  of  Gahopithecus  Fhilippinensit. 
a,  upper  6ide  ;  i>,  under  side. 


Lower  Jaw  and  Teeth  of  Galeopithecus  Philippinemis. 

1,  under  side  of  the  Lower  Jaw;  2,  side  view  of  the  same;  3,  the  three 
foremost  teeth,  Upper  Jaw;  4,  5,  outer  and  inner  incisois.  of  Lower  Jaw. 
(Waterhouse,  '  Zool.  Trans.') 

Mr.  Waterhouse  remarks  that  the  first  two  of  the  three 
oremost  teeth  of  the  upper  jaw,  commencing  with  the  smallest  tooth, 
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are  situated  in  the  intermaxillary  bone,  and  are  therefore  incisors. 
He  adds  that  it  is  worthy  of  observation,  that  the  posterior  of  these 
two  teeth  (on  each  side)  has  a  double  fang. 

GALEOPSIS  (from  yaXrj,  a  weasel,  and  6>f/is,  sight,  aspect,  the 
mouth  of  the  corolla  gaping  like  that  of  a  weasel),  a  genus  of  Plants 
belonging  to  the  natural  order  Labiatce  or  Lamiaceoz.  It  has  the 
anthers  approaching  in  pairs,  opposite  cells  bursting  by  two  valves 
transversely ;  the  upper  lip  of  the  corolla  arched,  and  the  lower  lip 
3-lobed,  unequal,  with  two  teeth  on  its  upper  side  ;  a  tubular  5-toothed 
calyx,  with  equal  teeth,  or  the  two  upper  ones  longest.  The  nuts  are 
rounded  at  the  end.  The  species  of  this  genus  are  annual  divaricately 
branched  erect  herbs,  and  rarely  decumbent  at  the  base.  The  flowers 
are  red  or  cream-coloured,  or  varied  with  both  these  colours.  This 
genus  may  be  easily  recognised  by  the  peculiar  formation  of  ite  anthers, 
which  differs  from  any  other  of  the  Labiatce. 

G.  ochroleuca,  the  Cream-coloured  Hemp-Nettle,  has  a  softly  pubes- 
cent stem  with  deflexed  hairs,  not  thickened  below  the  joints,  oblong 
or  oblong-lanceolate  leaves,  clothed  with  soft  villi  on  both  surfaces. 
The  calyx  is  shaggy  and  glandular,  and  the  upper  lip  of  the  corolla 
deeply  cut.  This  species  is  found  in  the  sandy  corn-fields  of  middle 
Europe,  and  also  in  England  and  Wales.  The  flowers  are  of  a  pale- 
yellow  or  cream-colour,  and  bloom  during  the  months  of  July  and 
August. 

Q.  ladanum,  the  Red  Hemp-Nettle,  is  distinguished  by  having  the 
upper  lip  of  the  corolla  slightly  notched.  It  is  a  native  throughout 
Europe,  and  is  found  plentifully  in  the  sandy  corn-fields  of  Great 
Britain.  The  flowers  are  of  a  purple  colour,  variegated  with  crimson 
and  white.  A  variety  of  this  species,  with  flowers  half  the  usual  size, 
is  the  G.  intermedia  of  Reichenbach,  and  the  G.  parviflora  of  Lambert. 

G.  tetrahit,  the  Common  Hemp-Nettle,  has  a  hispid  stem,  thickened 
below  the  joints,  with  oblong,  ovate,  acuminate,  serrate  leaves.  The 
calyx  has  tubular  teeth,  and  a  tube  nearly  equal.  The  tube  of  the 
corolla  is  as  long  as  the  calyx,  and  has  an  ovate  upper  lip.  It  is  of 
a  purple  colour,  and  is  a  native  of  cultivated  ground  throughout 
Europe  and  Middle  Asia,  and  is  plentiful  in  Great  Britain. 

G.  versicolor  has  the  tube  of  the  corolla  much  longer  than  the  calyx. 
The  flowers  are  very  large,  yellow,  and  have  a  broad  purple  spot  on 
the  lower  lip.  It  is  not  easily  distinguished  by  description  from 
G.  tetrahit,  of  which  it  is  regarded  as  a  variety  by  many  botanists. 

(Don,  Dichlamydeoits  Plants  ;  Babington,  Manual  of  British  Botany.) 

GALERITES.    [Conulus;  Echinim;.] 

GALEUS.  [Squalidje.] 

GALIA'CEiE,  Stellates,  a  natural  order  of  Exogenous  Plants  called 
Slellata:  by  Linnseus,  and  merged  in  Cinchonacew  by  the  school  of 
Jussieu.  It  consists  of  herbaceous  usually  square-stemmed  plants, 
with  a  scabrous  surface,  verticillate  leaves,  and  monopetalous  flowers, 
with  an  inferior  didymous  fruit  inclosing  a  couple  of  seeds  containing 
an  embryo  lying  in  a  great  quantity  of  horny  albumen.  Some  yield 
a  dyeing  substance  in  their  roots,  as  the  various  species  of  Madder, 
but  the  greater  part  are  useless  weeds.  One  of  our  common  British 
species  of  Galium,  namely,  tr.  Verum,  is  astringent,  and  was  formerly 
used  by  farmers  to  curdle  milk. 


1,  Sherardia  arcensis ;  2,  a  perfect  flower,  magnified;  3,  a  vertical  section 
of  the  same,  without  the  corolla  ;  4,  a  transverse  section  of  a  ripe  fruit. 

The  species  are  natives  of  the  northern  parts  of  the  northern 
hemisphere,  where  they  are  very  common  weeds.  The  order  is  related 
to  Cinchonacea;,  Cornacece,  and  Apiacea?.  There  are  8  genera  and 
320  species.    [Galium;  Rubia  ;  Asperola.J 

GALIPE'A,  a  genus  of  Plants  belonging  to  the  natural  order 
Rutacem,  inhabiting  the  warmer  parts  of  South  America.  Their  leaves 
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ire  often  simple,  occasionally  3-4-5-leafleted,  not  divided  at  the  edge, 
covered  with  pellucid  or  glandular  dots.  The  flowers  are  small, 
white  or  pink,  ofteD  fragrant,  in  axillary,  extra-axillary  or  terminal 
racemes,  corymbs,  or  panicles. 

G.  cusparia  is  a  tree  from  60  to  80  feet  high,  evergreen,  with  an 
ash-coloured  bark  and  a  pale  yellow  box-like  wood.  The  leaves  are 
alternate,  long-stalked ;  the  leaflets  3,  sessile,  unequal,  ovate,  lanceo- 
late, acute,  smooth,  entire,  bright-green,  gratefully  fragrant,  with 
scattered  glandular  dots.  The  flowers  are  in  axillary  and  terminal 
racemes,  on  a  peduncle  as  long  as  the  petioles.  The  calyx  and  corolla 
are  white,  with  fascicles  of  hairs  seated  on  glandular  bodies  on  the 
outside.  The  anthers  have  two  short  appendages.  This  species  is 
said  by  Humboldt  to  produce  Angostura  Bark,  but  this  is  denied  by 
Dr.  Hancock,  who  assigns  it  to  the  following  species. 

G.  officinalis  is  found  in  the  higher  lands  of  the  missions  of  Carowy. 
It  is  well  known  in  the  southern  and  back  missions  of  the  Orinoco. 
The  bark  is  smooth.  The  leaves  alternate,  3-foliate ;  the  petiole  about 
the  length  of  the  leaflets,  slightly  channelled,  the  leaflets  ovate,  acute 
at  the  base,  acuminate  at  the  apex,  smooth,  glossy,  bright-green, 
smelling  when  bruised  and  fresh  like  tobacco;  from  6  to  10  inches 
long,  2  to  4  inches  broad ;  some  of  the  leaflets  are  marked  with  small 
whitish  round  spots.  The  panicles  are  cylindrical,  contracted,  stalked, 
longer  than  the  leaves,  with  the  branches  about  3-flowered.  The 
calyx  is  campanulate,  5-toothed,  hairy.  The  corolla  white,  somewhat 
curved  before  expansion ;  nearly  an  inch  long,  downy  on  both  sides ;  of 
the  5  petals  two  are  larger  than  the  others.  There  are  5  sterile  stamens, 
tipped  with  a  pellucid  watery  gland.  The  fertile  stamens  2  in  number, 
5  carpels  or  fewer,  becoming  villous  as  they  mature ;  2-seeded,  with  a 
strong  elastic  separable  2-valved  endocarp.  According  to  Dr.  Han- 
cock, this,  which  he  found  to  yield  the  true  Angostura,  or  Carowy 
Bark,  is  essentially  different  from  the  Cusparia  febrifuga  of  Humboldt. 
An  excellent  account  of  that  bark  is  given  by  Dr.  Hancock  in  the 
'  Transactions  of  the  Medico-Botanical  Society.'  "  I  am  fully  con- 
vinced," says  he,  "  from  ample  experience  of  the  virtues  of  this  bark, 
that  it  is  one  of  the  most  valuable  febrifuges  we  possess,  being 
adapted  to  the  worst  and  most  malignant  bilious  fevers,  while  the 
fevers  in  which  Cinchona  is  administered  are  chiefly  simple  inter- 
mittents,  for  the  most  part  unattended  with  danger.  The  natives  use 
the  bruised  bark  as  a  means  of  intoxicating  fishes,  which  affords  a 
very  singular  coincidence  with  what  is  mentioned  by  Dr.  Saunders, 
by  the  same  use  being  made  of  Cinchona  Bark  by  the  Peruvian  Indians. 
Malambo  Bark  is  supposed  to  be  furnished  by  some  plant  allied  to 
Galipea. 

GA'LIUM  (from  yaa\,  milk),  a  genus  of  Plants  belonging  to  the 
natural  order  Galiacece  or  Rubiacece.  The  corolla  is  rotate,  4-parted ; 
the  fruit  dry,  not  crowned  with  the  calyx,  and  composed  of  two 
indehisceut  1-seeded  mericarps.  The  species  are  branched  herbs  with 
variable  infloresence. 

G.  cruciatum,  Crosswort,  has  elliptic  oblong  hairy  leaves,  four  in  a 
whorl ;  the  flower-stalks  lateral,  corymbose,  bracteated ;  terminal 
fertile  flowers,  mostly  staminiferous  ;  the  fruit-stalks  deflexed,  and  the 
fruit  smooth.  It  is  a  native  of  Europe,  and  is  commonly  found  in 
Great  Britain. 

G.  mollugo,  Great  Hedge-Bedstraw,  or  Wild  Madder,  has  about  8 
leaves  in  a  whorl,  they  are  lanceolate-obovate  or  obovate-oblong ;  the 
margins  rough  with  prickles  pointing  forwards ;  the  branches  of  the 
panicle  many-flowered,  the  lower  ones  spreading  horizontally;  the 
fruit  glabrous.  This  species  is  a  native  almost  throughout  Europe 
and  the  Caucasus,  and  is  found  in  Britain.  The  flowers  are  white, 
and,  sometimes  yellowish.  The  roots  are  creeping,  and  yield  a  red 
dye  like  the  true  Madder,  but  of  a  brighter  colour ;  they  also  have 
the  property  of  colouring  the  bones  of  animals  red  that  feed  upon 
them.  This  plant  has  been  extolled  by  M.  Jourdan,  the  director  of 
the  hospital  at  Tain,  in  Dauphiny,  as  an  effectual  cure  for  epilepsy. 
It  is  however  to  be  feared  that  the  cases  he  details,  which  are  certainly 
very  marvellous,  will  not  justify  his  reliance  on  this  remedy. 

G.  tinctorium,  the  Dyer's  Bedstraw,  has  smooth  decumbent  stems ; 
linear-obtuse  leaves,  scabrous  on  the  margin  and  keels ;  elongated 
axillary  terminal  and  many-flowered  peduncles.  The  corolla  has 
4  obtuse  lobes,  and  the  fruit  is  smooth  and  glabrous.  This  species  is 
a  native  of  North  America,  in  low  marshy  places,  especially  in  Canada 
and  Newfoundland  ;  it  is  also  found  in  the  Straits  of  De  Fuca.  It  is 
very  nearly  allied  to  G.  trifidum,  but  is  distinguished  by  the  stems 
being  smooth  and  the  flowers  always  4-parted. 

G.  palustre,  a  native  of  Great  Britain,  nearly  resembles  G.  tinctorium 
when  the  leaves  are  more  numerous  than  usual.  It  is  said  that  from 
the  roots  of  this  plant  the  Indians  extract  the  red  dye  with  which 
they  colour  their  feathers  and  the  ornaments  of  their  dress. 

G.  septentrionale,  the  Northern  Bedstraw,  has  erect  tetragonal 
smooth  stems ;  oblong  lanceolate  leaves,  4  in  a  whorl.  The  fruit  is 
beset  with  hooked  bristles ;  the  flowers  are  numerous  and  of  a  milk- 
white  colour.  The  Cree  women  use  the  root  of  this  plant  to  dye 
red.  It  is  a  native  of  North  America,  about  the  lakes  of  Canada  and 
the  United  States. 

G.  verum,  Ladies'  Bedstraw,  or  CheeBe-Rennet,  is  distinguished  by 
having  its  leaves  about  8  in  a  whorl,  linear-setaceous  with  revolute 
margins,  channelled  above,  downy  beneath.  The  flowers  in  numerous 
small  dense  panicles  of  a  golden-yellow  colour.    On  loose  sandy  soils 


the  flowers  are  sometimes  solitary  and  the  stems  much  more  branched, 
but  agreeing  in  other  respects  with  this  species.  It  is  a  native  of 
Europe  and  Siberia,  in  meadows,  woods,  and  among  bushes,  and  is 
found  in  Britain  very  commonly  in  dry  soils.  The  stalks  and  flowers 
of  this  plant  have  been  used  in  the  cheese  counties  for  the  purpose  of 
curdling  milk,  and  also  for  colouring  it.  Mathiolus  says  it  produces  an 
agreeable  flavour,  and  makes  the  cheese  "  eat  sweeter."  The  French 
formerly  used  to  prescribe  the  flowers  in  hysteria  and  epilepsy.  The 
roots  afford  a  rich  red  dye,  superior  in  colour  to  madder.  It  was 
grown  at  one  time  as  a  substitute  for  the  true  Madder,  Rubia  Tincto- 
rum,  but  the  roots  are  too  small  to  render  its  culture  profitable. 
This  plant  seems  to  be  the  70X101'  of  Dioscorides. 

Q.  aparine,  the  common  Goose-Grass,  or  Cleavers,  has  from  6  to  8 
leaves  in  a  whorl ;  they  are  linear-lanceolate,  with  marginal  prickles 
pointing  backwards;  axillary  3-flowered  peduncles;  reflexed  granulated 
fruit.  It  is  a  native  throughout  the  whole  of  Europe,  north  of  Asia, 
and  North  America,  in  hedges,  fields,  and  most  cultivated  places  ;  it 
is  plentiful  in  Great  Britain.  This  plant,  according  to  Burnett,  was 
fancifully  called  by  the  Greeks  Philanthropos,  as  they  attributed  the 
readiness  with  which  it  cleaves  to  our  habiliments  to  a  love  of  the 
human  species.  A  mechanical  cause  will  however  fully  account  for 
this  tendency.  It  is  thus  it  has  acquired  the  names  of  Cleavers, 
Catch-Weed,  &c,  and  from  being  a  favourite  food  or  medicine  of  geese 
that  of  Goose-Grass.  Dioscorides  relates  that  this  plant  was  used  by 
the  shepherds  of  his  time  as  a  sieve  to  strain  milk,  and  Linnaeus  tells 
us  it  is  still  made  use  of  in  Sweden  for  the  same  purpose.  It  is  the 
airapivn  of  Theophrastus.  The  expressed  juice  of  this  herb  taken  in 
doses  of  four  ounces  or  a  quarter  of  a  pint  night  and  morning,  during 
several  weeks,  is  said  to  be  a  very  beneficial  remedy  in  cutaneous 
disorders,  and  is  believed  by  the  country  people  to  be  a  purifier 
of  the  blood  and  an'  antiscorbutic.  The  seeds  have  a  corneous 
■albumen,  and  when  roasted  have  been  used  instead  of  coffee.  We  are 
not  aware  that  they  have  been  analysed,  but  it  is  not  improbable  that 
they  contain  a  principle  similar  to  caffein,  and  if  this  be  the  case  they 
would  form  a  valuable  substitute  for  coffee.  The  roots  of  this 
species,  like  most  of  the  genus,  afford  a  rich  red  dye,  and  birds  that 
feed  on  them  have  their  bones  tinged  with  the  colour.  The  roots  of 
G.  tuberosum  are  farinaceous,  and  in  China  are  cultivated  as  a  dietetic 
vegetable.  Loureiro  says  that  when  boiled  they  are  both  wholesome 
and  nutritious.  Don  enumerates  164  species  of  Galium,  which  are 
distributed  in  every  quarter  of  the  world.  The  common  name 
Bedstraw  given  to  all  the  species  is  from  the  verb  to  'strew,'  anciently 
written  'straw.'  Before  the  introduction  of  modern  luxuries  beds 
were  made  by  strewing  with  various  herbs,  and  doubtless  this  was 
one  used  for  that  purpose,  and  has  thence  acquired  its  common  name. 
These  plants  are  very  easily  cultivated  and  propagated ;  they  will 
grow  in  any  common  soil,  care  being  paid  to  the  situations  in  which 
they  are  placed,  which  should  as  much  resemble  their  natural  positions 
as  possible ;  those  brought  from  marshes  and  bogs  should  have  a 
moist  soil,  and  the  natives  of  warmer  climates  should  be  protected 
during  the  winter.  None  of  them  however  are  worth  cultivation 
unless  in  botanical  gardens. 

(Fraas,  Synopsis  Plant.  Floras  Classicce ;  Don,  Dichlamydeous 
Plants;  Burnett,  Outlines  of  Botany;  Babington,  Manual  of  British 
Botany.) 

GALL.  [Bilk] 

GALL-BLADDER.  [Liver.] 

GALLI'COL^E,  a  family  of  Hymenopterous  Insects  of  the  section 
Pupivora.  Distinguishing  characters  : — Posterior  wings  having  but 
one  nervure  ;  anterior  wings  with  two  branchial  cells,  a  radial  cell  of 
a  triangular  form ;  two  or  three  cubital  cells,  of  which  the  second 
(where  there  are  three)  is  very  small,  and  third  large,  and  bounded 
by  the  apical  margin  of  the  wing ;  antennas  of  equal  thickness  from 
the  base  to  the  apex  (or  with  the  latter  portion  slightly  thickened), 
and  consisting  of  from  13  to  15  joints.  The  males  with  one  joint 
more  to  the  antennae  than  the  females.  Palpi  long ;  the  maxillary 
usually  4-jointed,  and  the  labial  3-jointed.  Ovipositor  lodged  in  a 
groove  on  the  under  side  of  the  body. 

Latreille  enumerates  but  three  genera  belonging  to  this  family. 
Those  which  have  the  antennae  filiform,  the  abdomen  much  com- 
pressed, the  radial  cell  of  the  wing  long  and  narrow,  the  two  brachials 
very  distinct,  and  the  first  two  cubitals  small,  constitute  the  genus 
lbalia. 

The  species  of  the  next  genus  (Figites)  have  the  abdomen  thickened 
and  rounded  above,  the  antennas  gradually  thickened  towards  the 
apex,  but  one  brachial  cell,  the  radial  very  distant  from  the  apex  of 
the  wing,  and  the  second  cubital  wanting. 

In  the  genus  Cynips  the  abdomen  is  similar  to  the  last,  but  the 
antennae  are  filiform ;  there  are  three  cubital  cells  to  the  wing,  the 
first  of  which  is  large  ;  the  radial  is  elongated,  and  there  is  but  one 
complete  cell  at  the  base  of  the  wing.  [Galls.] 

GALLI'N^E,  Gallinaceous  Birds,  the  fifth  order  of  the  class  Aves, 
according  to  Linnaeus,  who  thus  characterises  it : — Bill  (a  reaping 
sickle,  '  Harpa  colligens')  convex ;  the  upper  mandible  arched  over  the 
lower ;  nostrils  over-arched  by  a  cartilaginous  membrane.  Feet 
formed  for  running ;  the  toes  rough  below.  Body  sebaceous,  mus- 
cular, delicate  (purum).  Food  :  grain  collected  on  the  earth  and 
macerated  in  the  crop  (ingluvies).    Nest  artless  and  placed  on  thr 
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ground ;  pggs  numerous ;  food  pointed  out  to  the  young  by  their 
parent.  Polygamous.  Analogous  to  the  order  Pecora  in  the  class 
Mammalia.  [Rasores.] 

GALLINSECTA.  [CocciDiE.] 

GALLINULA.  [Rallidje.] 

GALLIONELLA,  a  genus  of  Plants  belonging  to  the  natural  order 
Diatomacea',  and  to  Kiitzing's  family  Meloseirece.  [Melosire^;.] 

GALLS  are  the  result  of  a  mot-bid  action  excited  in  the  leaf-buds  of  " 
several  species  of  the  genus  Quercus,  or  Oak. 

The  galls  of  commerce  are  chiefly  those  which  occur  on  the  Quercu3 
infectoria  (Ollivier).  They  vary  in  size  from  that  of  a  pea  to  that  of 
a  nutmeg. 

They  originate  in  the  puncture  of  an  insect,  Cynips  gallcetinctwia. 
The  puncture  is  effected  by  the  ovipositor  of  the  insect,  and  an  egg 
is  at  the  same  time  deposited.  An  interruption  in  the  ordinary  func- 
tions of  the  tissues  of  the  plant  takes  place  at  the  spot  where  the  egg 
is  inserted ;  the  consequence  is  an  excrescence  of  vegetable  matter, 
principally  tannin,  formed  round  the  egg,  and  furnishes  a  nidus  for 
the  grub  or  larva  when  hatched.  When  this  takes  place  the  grub  eats 
its  way  out  through  the  side  of  the  gall ;  after  which  the  vitality  of 
the  excrescence  either  decreases  or  ceases  altogether.  The  surface 
has  irregular  elevations  or  lines,  with  the  interspaces  generally  smooth. 
The  colour  is  white  or  yellow  in  one  variety ;  green,  gray,  or  black 
in  another.  The  white  variety,  which  is  the  largest,  often  has  a  hole 
in  the  substance  of  the  shell  by  which  the  larva  has  escaped.  This 
kind  is  the  least  powerful  and  least  esteemed.  The  best  Galls  come 
from  Aleppo  and  Smyrna,  but  are  often  mixed  with  those  from  Syria 
and  Cyprus.  In  100  parts  of  Aleppo  Galls  Sir  H.  Davy  found  gallic 
acid,  6'2  ;  tannin,  26  ;  gum  and  insoluble  tannin,  2'4  ;  lime  and  other 
salts,  2P4  ;  woody  fibre,  63.  Braconnot  also  found  ellagic  acid.  Galls 
are  devoid  of  smell,  but  have  a  disagreeably  bitter  taste,  with  a 
powerfully  astringent  action.  The  whole  of  their  soluble  matter  is 
yielded  to  forty  times  their  weight  of  boiling  water  ;  ether  dissolves 
about  half  their  weight,  alcohol  considerably  more. 

They  yield  a  fine  black  colour  with  any  of  the  salts  of  iron,  and 
are  used  in  the  preparation  of  writing  ink.  The  quantity  imported  is 
annually  about  700  tons.  A  kind  of  gall  has  lately  been  imported 
from  China.  Dr.  Pereira  describes  it  in  the  '  PharmaceuticalJournal' 
under  the  name  of  Woo-pei-tze ;  they  are  of  very  irregular  shape, 
more  bulky  than  the  common  galls,  and  hollow,  the  external  shell 
being  only  about  ^  of  an  inch  in  thickness,  very  brittle,  and  of  a 
brownish-yellow  colour.  Mr.  Doubleday  says  that  the  producing 
insect  in  this  case  is  one  of  the  Aphis  tribe.  They  are  extremely 
astringent,  but  have  not  yet  been  used  in  dyeing. 

The  infusion  possesses  all  the  valuable  properties  of  the  gall,  as  does 
an  alcoholic  tincture;  but  decoction  is  an  objectionable  preparation. 
For  internal  use  the  infusion.is  preferable  to  the  powder,  which,  like 
all  substances  containing  much  woody  fibre,  irritates  the  stomach. 
Galls  may  be  employed  in  powder  to  form  an  ointment,  which  with 
opium  and  camphor  is  of  great  service  in  painful  haemorrhoids.  As 
a  tonic  in  intermittent  fever,  and  as  an  astringent  in  haemorr- 
hagic  or  other  discharges,  galls  are  occasionally  employed.  But 
the  most  extensive  use  is  made  of  them  in  the  arts,  and  as  a 
chemical  test. 

GAMBOGE,  GAMBOGIA.  [Garcinia  ;  Hebradendron.] 
GA'MMARUS,  a  genus  of  Animals  belonging  to  the  Amphipodous 
Crustaceans,  the  Crevettes  or  Chevrettes  of  the  French.  It  has  the 
following  characters : — Antenna?  inserted  in  front  of  the  head  between 
the  eyes,  moderate,  composed  of  'three  principal  joints  and  a  fourth 
which  is  setaceous,  multiarticulate  and  terminal ;  the  upper  antennae 
with  a  small,  setaceous,  multiarticulate  appendage  at  the  internal 
extremity  of  their  third  joint.  The  four  anterior  feet  terminated  by 
ajarge  compressed  hand  provided  with  a  strong  hook  or  moveable 
finger,  which  applies  itself  upon  the  lower  edge ;  the  next  four  feet 
terminated  by  a  single  joint,  or  slightly  curved  nail ;  the  last  six 
longer,  raised  on  the  sides  of  the  body,  and  with  a  delicate  and  straight 
terminal  joint.  There  are  long  bifid  very  moveable  filaments  on  each 
side  under  the  tail,  which  is  terminated  by  long,  ciliated  appendages, 
which  are  extended  nearly  in  the  direction  of  the  body,  and  which 
constitute  a  sort  of  spring,  by  means  of  which  the  animal  executes 
considerable  leaps,  or  aids  its  swimming  by  a  backward  impulse  on 
the  water.  Body  oblong,  very  much  compressed,  arched,  divided 
into  thirteen  segments  (including  the  head) ;  each  segment  furnished 
above  with  a  crustaceous,  delicate,  semi-transparent,  transverse  lamina 
or  blade,  and  the  first  seven  also  furnished  with  a  lateral  crustaceous 
piece  which  covers  the  base  of  the  feet.  (Desmarest.) 

O.  Pulex,  Fabricius  and  Latreille  (Cancer  Pulex,  Linnaeus;  Squilla 
Pulex,  De  Geer;  Squilla  fluviatilis,  Merrett;  Gammarus  aquations, 
Leach;  Crevette  desRuisseaux,Geoffroy),theFresh-\VaterShrimp.  This 
crustacean,  which  abounds  in  springs  and  rivulets,  always  swims  near 
the  bottom  on  its-side,  and  its  progression  is  principally  performed  by 
the  rapid  jerks  of  the  appendages  of  the  tail.  The  animal  is  carni- 
vorous and  feeds  principally  on  dead  fishes,  and  often  on  the  carcasses 
of  its  own  species.  The  male  may  often  be  seen  swimming  coupled 
with  the  female,  which  is  much  smaller,  and  which  he-holds  between 
his  legs.  She  keeps  her  eggs  till  they  are  hatched,  and  the  young  for 
some  time  seek  shelter  under  her  abdomen  and  the  lateral  appendages 
of  her  body. 


There  are  some  marine  species ;  and  Desmarest  observes  that  the 
genus  bears  the  strongest  analogies  to  those  genera  which  have  been 
separated  from  it,  in  his  opinion  on  sufficiently  slight  grounds,  under 
the  names  of  Leucothbe,  Dexamine,  Melita,  Mara,  Pherusa,  Amphithoe, 
Orchestia,  &c.  The  greater  part  of  these,  M.  Desmarest  states,  have 
not  been  adopted  by  the  more  recent  authors  on  the  natural  history 
of  the  Crustaceans ;  and  the  only  ones  which  had  been  generally 
admitted  when  he  wrote  were  Talitrus  and  Covophium.  C'erapus  of 
Say  he  considers  to  be  founded  on  sufficient  characters.  M.  Latreille 
however,  in  the  fourth  volume  of  Cuvier's  '  Regne  Animal '  (ed.  1829), 
admits  them  all. 


Fresh-Water  Shrimp  (Gammarus  Pulex). 
a,  animal,  magnified  ;  b,  the  head  and  antenna)  of  the  same,  highly  magnified. 

Gammarus  (Amphipoda)  is  noticed  by  Mr.  Westvvood  as  one  of  the 
types  of  each  of  the  great  groups  of  the  typical  Malacostracous  Crus- 
tacea, which  have  been  ascertained  to  undergo  no  change  of  form 
sufficiently  marked  to  warrant  the  employment  of  the  term  metamor- 
phosis.   ('Phil.  Trans.,'  1835.)  [Corophium.] 

GAMPSONYX.  [FAicONiD^).] 

GANGA.  [Tetraonid^!.] 

GANNET.  [Sula.] 

GA'NODUS,  a  genus  of  Fossil  Ganoid  Fishes  from  the  Oolite  of 
Stonesfield  ;  7  species.   (Egerton.)    Referred  to  Chimera  by  Agassiz. 

GANOID,  a  grand  division  of  Fossil  Fishes  in  the  classification  of 
M.  Agassiz.  [Fish.] 

GANYME'DA  (Gray),  a  genus  of  Radiated  Animals  allied  to  the 
Echinidce  and  the  Asteriadce,  and  which  is  thus  characterised  : — 

Body  hemispherical,  depressed,  thin,  chalky,  hollow.  The  back- 
rounded,  rather  depressed,  flattened  behind,  with  a  rather  sunk  quad 
rangular  central  space.  The  sides  covered  with  sunken  angular 
cavities,  with  a  small  round  ring,  having  an  oblong  transverse  sub- 
central  hole  in  their  base.  Underside  small,  rather  concave,  with  five 
slight  sloping  elevations  from  the  angles  of  the  mouth  to  the  angles 
of  the  rather  pentagonal  margin.  The  edge  simple.  The  mouth 
central.  Vent  none.  Cavity  simple.  Parietes  thin  and  minutely 
dotted ;  centre  of  the  dorsal  disc  pellucid. 

The  genus,  in  Dr.  Gray's  opinion,  is  very  nearly  allied  to  Goldfuss's 
Glenotremites  paradoxus  ('  Petrifact.'  tab.  49,  f.  9,  and  t.  51,  f.  1),  but 
Dr.  Gray  points  out  the  differences,  and  is  induced  to  consider  these 
two  genera  as  forming  a  family  or  order  between  the  Echinidce  and 
Asttnadm ;  allied  to  the  latter  in  having  only  a  single  opening  to  the 
digestive  canal,  and  agreeing  with  the  former  in  shape  and  consistence, 
but  differing  from  it  in  not  being  composed  of  many  plates. 

Dr.  Gray  only  knew  of  two  specimens  of  Ganymeda,  which  he 
believes  were  found  on  the  coast  of  Kent,  as  he  discovered  them 
mixed  with  a  quantity  of  Discopora  Patina,  which  he  collected  several 
years  ago  from  fuci  and  shells  on  that  coast.  Size  of  specimens  one- 
eight  of  an  inch  in  diameter.  Ganymeda pulchella  (Gray)  is  the  name 
of  the  species.    ('Zool.  Proc.,'  1834.) 

GAR-FISH,  GAR-PIKE.    [Belone  ;  Esox.] 

GARCI'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Guttiferce,  named  in  honour  of  Dr.  Garcin,  who  travelled  in  the  East 
Indies.  It  formerly  consisted  of  few  species,  but  no  less  than  21  are 
enumerated  by  Dr.  Wallich,  10  of  which  he  considers  new.  These 
are  distributed  over  the  islands  of  the  Indian  Archipelago,  in  the 
southern  parts  of  China,  in  the  Indian  and  Malayan  peninsulas,  in 
Asam  and  Silhet,  with  one  species  (G.  Cowa)  extending  as  far  north 
as  Monghir  on  the  Ganges.  They  are  all  trees  of  considerable  size, 
with  opposite  coriaceous  shining  oval  leaves  ;  numerous  flowers,  which 
are  monoecious  or  dioecious ;  in  the  male,  stamens  numerous,  inserted 
on  a  large  fleshy  4-lobed  receptacle,  anthers  bursting  longitudinally ; 
in  the  female,  stamens  numerous  but  imperfect,  ovary  4-10-celled, 
ovules  solitary.  The  fruit  fleshy  and  juicy,  crowned  with  the  peltate 
stigma,  is  edible  in  many  of  the  species. 

G.  Mangostana  is  the  most  remarkable  species,  being  the  far-famed 
Mangosteen  (Mangees,  Marsden)  of  the  Malays,  reckoned  one  of  the 
most  delicious  of  all  fruits,  and  not  alone  of  the  countries  where  it  is 
indigenous,  but,  as  Marsden  says,  "  is  the  pride  of  the  Malay  Islands, 
and  perhaps  the  most  delicate  fruit  in  the  world."  It  is  a  native  of 
the  Malayan  Peninsula  and  of  the  islands  to  the  eastward  of  the  Bay 
of  Bengal,  forming  trees  of  considerable  size,  with  a  straight  trunk 
and  numerous  spreading  opposite  branches  forming  an  elegant  conical 
head.  The  tree  is  considered  one  of  the  most  ornamental  in  Batavia 
for  gardens,  also  as  affording  an  agreeable  shade.  Boutins  compares 
their  appearance  to  that  of  citron-trees.    It  is  in  flower  and  fruit  a 
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great  part  of  the  year,  according  to  Roxburgh,  but  Marsdeu  says 
"  the  returns  of  its  seasons  are  very  irregular."  So  wedded  is  it  to 
its  indigenous  soil  and  climate,  that  the  innumerable  attempts  made 
to  cultivate  it  elsewhere  have  uniformly  failed.  Dr.  Roxburgh  says, 
"  For  these  35  years  past  I  have  laboured  in  vain  to  make  it  grow  and 
be  fruitful  'on  the  continent  of  India.  The  plant  has  uniformly 
become  sickly  when  removed  to  the  north  or  west  of  the  Bay  of 
Bengal,  and  rarely  rises  beyond  the  height  of  two  or  three  feet  before  it 
perishes."  The  male  and  female  flowers  are  sometimes  on  the  same, 
but  usually  on  separate  trees.  The  germ  is  superior,  round,  from  C- 
to  8-celled,  with  one  ovule  in  each,  attached  to  the  middle  of  the 
axis.  The  ripe  berry  is  spherical,  of  the  size  of  a  pretty  large  apple, 
having  the  surface  even,  and  crowned  with  the  permanent  peltate  6- 
to  8-lobed  stigma.  The  rind  is  thick,  firm,  though  somewhat  spongy, 
of  a  dull-crimson  colour,  sometimes  compared  to  that  of  the  pome- 
granate. Seeds  as  many  as  8  in  number  inclosed  in  a  very  abundant 
soft  fleshy  envelope  which  is  delicately  white,  forming  the  edible  part 
of  the  fruit,  described  as  delicious  to  the  taste  and  as  dissolving  away 
in  the  mouth.  It  is  also  extremely  innocent  in  its  nature,  as  almost 
any  quantity  of  it  may  be  eaten  without  detriment,  and  persons  sick 
of  almost  any  disease  are  allowed  to  partake  freely  of  it  without  incon- 
venience. The  fruit  before  ripening  is  slightly  acid.  The  rind  is 
powerfully  astringent,  and  its  decoction  is  employed  in  dysenteiy  and 
as  a  gargle  in  aphthas  of  the  mouth.  The  bark  of  the  trunk  and 
branches  is  also  considered  astringent,  and  said  to  be  employed  by 
the  Chinese  in  dyeing. 

G.  cornea  has  oblong  elliptic  leaves,  solitary  and  umbellate  flowers, 
lateral,  terminal,  and  drooping ;  the  stigma  entire ;  the  berry  the  size 
of  a  plumb.  It  is  a  native  of  the  East  Indies  in  the  high  remote 
mountains  of  Amboyna.  The  trunk  of  this  tree  is  very  lofty,  but 
not  very  thick,  it  is  covered  with  a  black  bark.  The  branches  extend 
wide,  and  divide  into  many  short  branches,  which  have  a  pair  of  leaves 
at  each  joint,  these  are  large,  from  11  to  15  inches  long  and  4  inches 
broad,  but  on  old  trees  shorter,  smooth,  firm,  and  shining.  The 
flower  rises  between  the  upper  leaves,  drooping,  having  the  form  of  a 
small  rose,  of  a  yellow  colour.  The  fruit  is  crowned  by  the  entire 
stigma,  which  appears  like  a  wart.  It  is  of  a  dusky-brown  or  smoky 
colour  on  the  outside,  and  within  it  has  a  mucous  pulp,  in  which  lie 
a  few  seeds, in  the  shape  of  a  half-moon.  It  has  a  resinous  smell 
when  fresh.  The  wood  is  heavy,  and  very  hard  like  horn  ;  it  is  used 
for  the  handles  of  tools,  and  the  young  ones  in  building,  the  old  ones 
being  too  hard  to  work. 

G.  Cambogia  has  elliptic  leaves  tapering  to  both  ends,  terminal 
solitary  flowers,  yellowish  corollas,  an  8-lobed  stigma,  the  berry  8- 
furrowed.  It  is  a  native  of  Malabar  and  other  parts  of  the  East  Indies. 
It  is  a  tall  tree  with  a  trunk  as  thick  as  two  men  can  compass,  with 
spreading  opposite  branches.  The  leaves  are  5  inches  long  and  half 
that  in  breadth.  The  fruit  is  about  2  inches  in  diameter,  drooping  on 
peduncles,  1  inch  in  length  ;  the  rind  is  thin,  smooth,  and  yellowish, 
the  pulp  is  yellow,  succulent,  sweet,  and  eatable.  It  is  very  common 
about  Siam  and  Cambodia,  where  incisions  are  made  in  the  bark,  and 
a  quantity  of  gum-resin,  called  Gamboge,  flows  out,  and  is  exported 
to  foreign  countries. 

It  is  called  by  the  natives  of  Travancore  Gharka  Pulli,  and 
is  therefore  inferred  to  be  Carca  Pulli  of  old  writers.  In  Ceylon 
the  fruit  is  called  Goraka,  and  much  used  by  the  natives  in  their 
curries ;  when  ripe  it  is  said  to  form  a  fine  fruit  as  large  as  the  Man- 
gosteen.  Mrs.  Colonel  Walker,  in  her  letters  to  Dr.  Graham,  describes 
the  outer  husk  of  the  fruit  as  being  prepared  by  the  natives  by  taking 
out  the  pulp  and  seeds,  bruising  and  then  heaping  it  up  until  the 
whole  is  soft.  It  is  then  smoked  and  kept  within  the  influence  of 
smoke,  being  much  used  as  a  favourite  ingredient  in  their  curries  and 
also  for  preserving,  along  with  salt,  a  small  kind  of  fish,  which  thus 
cured  will  keep  for  six  or  seven  months. 

The  name  Cambogia  is  derived  from  the  province  Camboja,  or 
Cambodge,  whence  it  comes. 

G.  Cambogia,  G.  Cowa,  G.  lancecefolia,  GrKydia,  G.  pedunculata,  and  G. 
■paniculata,  all  yield  a  kind  of  edible  fruit,  but  of  these  the  last  is  most 
.like  the  Mangosteen.  From  incisions  madein  the  branches  a  yellow  juice 
exudes;  and  soon  concretes,  having  a  close  resemblance  to,  and  in  fact 
forming  an  inferior  kind  of  gamboge ;  whence  it  has  been  inferred 
that  the  commercial  gamboge  is  yielded  by  the  species.  Later 
investigations  have  proved  the  incorrectness  of  the'  opinion,  and  the 
true  gamboge-tree  of  Ceylon  has  been  determined  to  belong  to  a  new 
genus  named  Hebradendron.  [Hebradendron.]  G.Zeylona,  G.  cornea, 
and  G.  pictoria  (the  last  also  supposed  to  be  a  species  of  Hebradendron), 
all  yield  an  inferior  kind  of  gamboge. 

GARDE'NIA  (named  after  Dr.  Alexander  Garden  of  Charlestown, 
South  Carolina,  a  correspondent  of  Linnseus),  a  genus  of  Plants 
belonging  to  the  natural  order  Cinchonacsce.  It  has  the  calyx  usually 
ribbed,  with  a  tubular  truncate  limb  divided  into  several  lobes  or 
teeth:  th  e  corolla  funnel-shaped,  or  approaching  salver-shaped,  with 
a  tube  much  larger  than  the  calyx,  and  a  contorted  spreading 
5-9-parted  limb;  the  anthers  5-9,  linear,  sessile  in  the  throat;  the 
stigma  clavate,  bifid,  or  2-toothed,  with  thick  erect  lobes ;  the  dissepi- 
ments of  the  ovary  2-5,  incompletely  dividing  it  into  cells ;  the  berry 
fleshy,  crowned  with  the  calyx,  with  a  papery  or  bony  lining, 
incompletely  2-5-celled;  the  seeds  immersed  in  fleshy  parietal  placenta) 


The  species  are  armed  or  unarmed  trees  or  shrubs,  with  axillary  or 
terminal,  usually  solitary,  white  and  fragrant  flowers. 

G.  campanulata  is  a  shrubby  plant  with  short  branches,  spiny  at 
the  apex,  the  spines  solitary ;  the  leaves  lanceolate,  smooth,  acumi- 
nated at  both  ends ;  the  flowers  on  short  pedicels  in  terminal  and 
lateral  fascicles ;  the  limb  of  the  calyx  campanulate,  with  a  short 
acutely  5-toothed  border;  the  corolla  sub-campanulate,  5-lobed;  the 
berry,  roundish,  ovate.  This  plant  is  a  shrub  5  to  10  feet  in  height, 
and  is  a  native  of  the  East  Indies,  in  the  forests  of  Chittagong.  The 
berry,  is  about  the  size  of  a  golden  pippin  apple,  and  ia  employed  by 
the  natives  of  India  as  a  cathartic  and  anthelmintic. 

G.  arborea  is  an  unarmed  tree  with  ovate-oblong  leaves,  terminal, 
almost  sessile  flowers,  usually  arranged  in  threes ;  the  corolla  with  a 
filiform  tube  and  a  5-parted  limb ;  the  berry  drupaceous,  smooth, 
containing  a  4-5-valved  shell.  It  is  a  native  of  the  East  Indies.  The 
fruit  is  eaten  by  the  natives  of  India.  It  is  one  of  the  most  beautiful 
species  of  the  genus,  and  deserves  a  place  in  every  collection. 

There  are  about  50  species  of  Gardenia,  which  all  bear  elegant 
sweet-scented  flowers.  They  thrive  best  in  a  mixture  of 'loam,  peat, 
and  sand.  Under  the  name  of  Cape  Jasmines,  double-flowered 
varieties  of  G.  florida  and  G.  radicans  are  extensively  cultivated. 
Their  flowers  are  very  fragrant,  and  the  best  way  of  getting  them 
to  bloom  freely  is  to  set  them  in  a  close  frame  with  a  gentle  bottom 
heat  in  the  spring.  In  the  winter  they  may  be  placed  in  the  green- 
house.   They  may  be  increased  by  cuttings. 

(Lindley,  Flora  Medica  ;  Don,  Dichlamydeous  Plants.) 

GARLIC.  [Allium.] 

GARLIC-PEAR.  [Cratjeva.] 

GARNET,  a  well-known  precious  stone,  of  which  there  are  many 
varieties.  Some  of  them  are  probably  distinct  species  ;  but  agreeing 
in  form,  and  some  other  properties,  they  are  classed  together.  This 
mineral  occurs  crystallised,  massive,  and  granular.  The  primary 
form  is  a  cube,  but  it  occurs  in  the  form  of  a  rhombic  dodecahedron. 
The  colour  is  various,  and  accordingly,  as  will  be  seen  below,  it  has 
received  different  names.  It  is  transparent,  translucent,  rarely 
opaque.  Lustre  vitreous,  resinous.  Specific  gravity,  3'6  to  4'2. 
Hardness,  6'5  to  7'5.  Cleavage  parallel  to  the  planes  of  the  rhombic 
dodecahedron  ;  fracture  uneven. 

This  mineral  occurs  in  the  mountainous  parts  of  most  countries. 

The  massive  varieties  are  amorphous,  structure  granular,  compact. 
The  crystalline  varieties,  according  generally  to  their  colour,  have 
received  various  names.  Precious  Garnet,  Almandine ;  black, 
Melanite,  Pyreneite  ;  greenish-yellow,  Grossularia  ;  yellow,  crystal- 
lised, Topazolite ;  granular,  Succinite ;  brownish-yellow,  granular, 
Colophonite;  greenish,  compact,  Allochroite  ;  red,  Pyrope,  Carbuncle; 
reddish-brown,  Essonite,  Cinnamon-Stone,  Eomanzovite  ;  magnesian, 
Rothoffite. 

The  following  are  the  analyses  of  the  Almandine,  by  the  authors 
named,  and  from  the  places  mentioned  : — 


Bohemia.  New  York. 

Silica       .       .       .    33-75  42-51 

Alumina      .       .       27"25  1915 

Oxide  of  Iron  .       .    36  33-57 

Oxide  of  Manganese      0'25  5-49 

Lime    ...  1-07 


97-25  Klaproth    101-79  Wachtmeister. 

It  appears  that  the  essential  ingredients  of  the  Garnet  are  silica, 
alumina,  and  oxide  of  iron ;  these  are  frequently  partially  replaced 
by  oxide  of  manganese,  lime,  and  magnesia. 

Garnet  occurs  abundantly  in  mica-slate,  hornblende  slate,  and  gneiss, 
and  less  frequently  in  granite  and  granular  limestone.  It  is  found 
sometimes  in  serpentine  and  lava. 

The  best  precious  Garnets  are  from  Ceylon  and  Greenland. 
Grossularite  occurs  in  the  Wilin  River,  Siberia,  and  at  Tellemarken  in 
Norway ;  green  Garnets  are  found  at  Swartzenburg,  Saxony  ;  Melanite 
in  the  Vesuvian  Lavas ;  Ouvarovite  at  Bissersk  in  Russia ;  Topazolite 
at  Mussa,  Piedmont ;  Aplome  in  Siberia  on  the  Lena,  and  at  Swartzen- 
burg.   Garnets  also  occur- in  several  parts  of  the  United  States. 

The  Garnet  is  the  Carbunculus  of  the  Romans.  The  Alabandic 
Carbuncles-  of  Pliny  were  so-called  because  they  were  cut  and  polished 
at  Alabanda.    Hence  the  name  Almandine. 

The  clear  deep  red  Garnets  make  a  rich  gem,  and  are  much  used 
for  ornament.  Those  obtained  from  Pegu  are  most  valued.  They 
are  cut- quite  thin  on  account  of  their  deep  colour.  Cinnamon-Stone 
is  also  used  for  the  same  purposes.  Garnet  when  powdered  is  used 
for  the  same  purposes  as  emery. 

(Dana,-  Mineralogy.) 

GARROT.  [Ducks.] 

GARRULUS.  [Cc-RViim] 

GARRYA,  the  only  genus  and  type  of  the  natural  order  of  Incom- 
plete Plants,  Garryacece.  It  was  named  by  Mr.  Douglas  in  compliment 
to  Nicholas  Garry,  Esq.,  secretary  to  the  Hudson's  Bay  Company. 
The  flowers  of  this  genus  are  unisexual,  the  staminiferous  and 
pistiliferous  flowers  being  upon  distinct  plants.  The  staminiferous 
flowers  are  in  pendulous  catkin-like  racemes,  within  connate  bractece. 
They  have  a  4-leaved  calyx  and  4  stamens.    The  pistiliferous  flowers 
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are  in  pendulous  racemes  like  the  others,  but  with  a  2-toothed  calyx, 
connate  with  the  ovary,  which  is  1-celled.  They  have  two  setaceous 
styles,  two  pendulous  ovules,  with  funiculi  as  long  as  themselves. 
The  fruit  is  a  berried  pericarp,  not  opening,  and  containing  two  seeds. 
The  embryo  is  very  minute  in  the  base  of  a  great  mass  of  fleshy  pulp. 
The  leaves  are  simple,  opposite,  exstipulate,  evergreen,  serrated  or 
entire.  The  species  are  shrubs,  natives  of  California  and  Mexico. 
Only  two  species  of  this  genus  have  been  introduced  into  Great 
Britain ;  they  are  very  ornamental  and  grow  best  in  a  loamy  soil,  and 
may  be  propagated  by  layers. 

O.  elliptica,  the  Elliptic-Leaved  Garrya,  has,  when  young,  soft 
pubescent  purplish  branches ;  when  older,  they  become  smooth  and 
grayish.  The  leaves  are  dark-green,  shining  above,  hoary  beneath, 
with  simple  twisted  interwoven  hairs.  The  flowers  are  of  a  greenish 
or  yellowish-white,  and  are  in  bloom  from  November  to  February. 
Only  the  stamen-bearing  plant  is  in  this  country.  During  the  season 
of  blossoming  this  shrub  presents  a  striking  and  beautiful  appear- 
ance, with  its  delicate  pendulous  catkins,  which  are  from  eight  inches 
to  a  foot  in  length.  It  is  easily  cultivated  in  our  gardens,  and  is  as 
hardy  as  the  common  laurustinus. 

Q.  laurifolia  has  elliptic  oblong  leaves  either  entire  or  very  minutely 
dentate.  Both  the  staminiferous  and  pistiliferous  flowers  are  solitary, 
sessile,  and  opposite,  having  one  iu  every  bract.  This  species,  like 
the  former,  is  an  evergreen  shrub  or  low  tree,  and  grows  on  the 
mountains  of  Mexico.  According  to  Loudon  there  is  but  one  speci- 
men of  this  very  beautiful  and  desirable  shrub  preserved  in  the 
garden  of  the  Horticultural  Society.  It  was  brought  over  in  the 
year  1839.  There  are  some  other  species  of  Garrya  recognised  by 
various  botanists :  G.  Undleyi,  considered  by  Mr.  Bentham  as  a 
variety  of  G.  laurifolia ;  G.  macrophylla,  G.  oblonga,  and  G.  ovata  are 
described  in  Bentham's  '  Planta?  Hartwegiante '  from  specimens  col- 
lected by  Mr.  Hartweg  in  different  parts  of  Mexico. 

(Loudon,  Encyclopaedia  of  Trees  and  Sh7-ubs.) 

GARRY ACEjE,  Garryads,  a  small  natural  order  of  Plants  related 
to  Juglandacece,  CaprifOliacece,  and  Helwingiacece.  The  species  are 
shrubs  with  opposite  leaves  without  stipules.  The  flowers  are  arranged 
in  pendulous  amentaceous  racemes  within  connate  bracts.  The 
wood  is  without  distinct  concentric  zones  or  dotted  ducts.  The 
flowers  are  unisexual  and  amentaceous.  There  are  four  stamens 
alternate  with  the  four  sepals,  not  elastic.  The  pericarp  is  berried, 
indehiscent,  2-seeded ;  the  embryo  very  minute,  in  the  base  of  a  fleshy 
albumen.  The  two  genera  of  this  family  are  Garrya  and  Fadgenia. 
They  are  found  in  North  America  in  temperate  latitudes,  or  in  the 
West  Indies.  They  have  the  appearance  and  habit  of  viburnums  or 
dogwoods. 

GARVIE,  a  local  name  for  the  Sprat.  [Clupeid^;.] 

GASTEROMYCE'TES,  a  sub-order  or  cohort  of  Plants  belonging 
to  the  natural  order  Fungi.  [Fungi.]  It  is  distinguished  from  the 
higher  forms  of  Fungi  [Hymenomycetes]  by  the  reproductive  organs 
being  included  in  a  case  of  some  kind  or  another. 

The  first  tribe  of  the  Gasteromycetes  is  Angiogastres.  Of  this  tribe 
there  are  four  sub-tribes  or  sections.  The  first,  Phalloidei,  has  a  dis- 
tinct receptacle  at  length  bursting  through  the  excipulum.  Of  this 
section  the  genus  Phallus  is  the  type.  [Phallus.] 

The  second  section  is  Tuberacea:  [Tuberace^e.] 

The  third  section,  Nidulariacece,  has  a  receptacle  filled  with  free  or 
elastically  pedicellate  sporangia.  The  type  of  this  section  is  Nidularia, 
or  Bird's-Nest  Peziza.  There  are  three  species  of  this  genus  found  in 
Great  Britain.  [Nidulariacece.] 

The  fourth  section,  Cdrpoboli,  have  a  solitary  sporangium  protruding 
from  the  receptacle.  The  genera  belonging  to  it  are  Carpobolus, 
Spkcerobolus,  Thelebolus,  Pilobolus,  Atractobolus. 

A  species  of  the  last  named,  A.  ubiquitarius,  is  found  on  wood, 
stones,  and  other  things,  after  rain,  appearing  like  scattered  meal. 
The  Rev.  M.  J.  Berkeley  says  however  that  he  is  convinced  that  it  is 
of  insect  origin.  Spkcerobolus  stellatus  is  found  on  rotten  wood  and 
sticks,  in  the  autumn.  In  its  early  state  it  is  covered  by  a  fine  woolly 
or  cottony  web,  which  is  very  fugacious.  When  the  young  plants 
have  pushed  through  this  web,  they  have  the  appearance  of  mustard- 
seeds.  Each  plant  consists  of  an  outer  and  an  inner  membrane.  At 
the  time  of  the  opening  of  the  outer  membrane,  the  inner  one,  which 
is  then  concave,  and  with  its  mouth  uppermost,  projects  the  ball  of 
sporules  which  it  contains,  like  a  bomb  from  a  mortar,  to  a  distance 
of  several  inches.  The  cracking  noise  occasioned  by  this  phenomenon 
is  so  great  as  to  be  distinctly  audible  at  some  distance.  "This  is 
unquestionably,"  says  Dr.  Greville,  "  the  most  wonderfully  constructed 
plant  which  it  has  fallen  to  my  lot  to  describe.  That  so  great  a  degree 
of  force  should  exist  in  a  body  not  larger  than  a  pin's  head,  and  that 
force  exerted  in  defiance  of  considerable  resistance,  seems  to  surpass 
the  power  of  anything  to  account  for  it  satisfactorily." 

The  tribe  Pyrenomycetes  is  frequently  regarded  as  a  sub-order  or 
cohort.  [Fungi.]  It  consists  of  genera  having  more  or  less  the 
characters  of  Spkceria.  [Sph^ria.]  Most  of  the  species  are  found  on 
the  decaying  leaves  of  other  plants,  and  vary  with  the  species  of  the 
plant  on  which  they  grow.  The  genera  in  which  the  greatest  number 
of  species  have  been  described  by  British  botanists  are  Cytispora, 
Pkoma,  Dothidea,  Astei-oma,  Rkytisma,  Phacidium,  Hysteriwm,  and 
Leptostroma. 
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The  third  tribe  is  Trichospcrmi  [Trichosfermi]  ;  the  fourth,  Tricho- 
dermacei.  [Trichodermace*.] 

The  fifth  tribe,  Perisporiacei,  has  a  peridium  scarcely  distinct  from 
the  nucleus,  and  the  sporidia  immersed  in  pulp,  free  or  included  in 
peridiola.  The  genera  in  this  tribe  are  not  numerous.  Racodiuni, 
the  Mouse-Skin  Byssus,  is  placed  here  by  some  authors ;  by  Fries  in 
Byssacece.  [Byssace^e.] 

The  most  extensive  genus  is  Erysiphe,  the  species  of  which  produce 
various  forms  of  mildew.  It  has  a  fleshy  peridium  opening  at  the 
collapsing  apex,  sub-gelatinous  within ;  the  sporidia  included  in  one 
or  more  peridiola,  often  including  sporidiola;  the  thallus  floccose, 
effused,  free. 

E.  pannosa,  the  Rose-Mildew,  is  found  on  the  leaves  of  the  various 
species  of  rose.  It  is  easily  known  by  its  shining  clothy  aspect,  which 
is  very  different  from  the  rest  of  the  genus.  On  this  account  it  is 
referred  by  Fries  to  Eurotium. 

E.  communis  is  an  extremely  common  fungus,  and  is  found  on 
various  kinds  of  herbaceous  plants.  It  is  not  improbable  that  the 
various  forms  of  Erysiphe,  which  have  been  described  according  to  the 
species  of  plant  on  which  they  grow,  have  a  common  origin.  The 
same  may  be  said  of  the  forms  of  Uredo,  JZcidium,  and  Puccinia. 
[Mildew.] 

The  sub-order  Hypkomycetes  of  Berkeley  and  others  includes  many 
of  the  genera  that  are  referred  by  Fries  to  the  fourth  order,  Coniomy- 
cetes.  The  first  tribe,  Cephalotrichei,  includes  the  genera  Isaria, 
Antkina,  and  Ceratium.  The  species  of  the  first  two  are  not  numerous 
or  common.    Ceratium  kydnoides  is  not  uncommon  on  rotten  wood. 

The  tribes  Mucori,  Bematiei,  and  Mucedines  consist  of  various  genera 
of  plants  forming  moulds,  mildews,  blights,  brands,  &c.  [Mildew  ; 
Mouldiness  ;  Sporendonema.]  Some  of  the  species  placed  in  these 
tribes  by  Berkeley  are  described  under  Byssace^;. 

The  tribe  Sepidoniei  includes  the  genera  Sepidonium,  Epochnum, 
Psilonia,  and  Fusuporium.  They  have  all  a  floccose  mycelium,  with- 
out any  distinct  sporidiferous  filaments;  and  the  sporidia,  heaped 
together,  lying  upon  and  in  general  springing  from  the  matrix.  The 
species  of  Fusisporium  are  found  in  decaying  fruits  and  vegetables. 
[Fungi  ;  Entophyta.] 

_  The  last  sub-order,  Coniomycetes,  embraces  those  Fungi  whose  spo- 
ridia are  produced  beneath  the  epidermis  of  plants,  and  which  in  many 
instances  appear  to  be  rather  diseases  of  the  tissue  than  independent 
existences.  The  first  sub-section  or  tribe  is  Tubercularini.  [Tuber- 
cularini.]  The  second  tribe,  Stilbosporei,  consists  of  sporidia  glued 
together  into  a  nucleus,  without  any  covering,  under  the  cuticle  of 
plants,  at  length  bursting  forth  together  with  the  gelatine  or  free. 
The  genera  of  this  tribe  are  Nemaspora,  Septoria,  Slilbospora,  Bidyma- 
sporium,  and  Melancorium. 

The  third  tribe,  Sporidesmiei,  have  their  sporidia  chained  together 
into  flocci.    The  genera  are  Aregma,  Torula,  and  Spiloccea. 

The  fourth  tribe,  Hypodermii,  includes  those  species  of  Fungi  which 
are  found  underneath  the  cuticle  of  living  plants.  They  are  said  by 
Fries  to  have  "  no  proper  vegetation,  their  sporidia  arising  from  an 
anamorphosis  of  the  cells  of  living  vegetables."  To  this  definition 
Berkeley  objects,  and  regards  the  species  as  distinct  plants.  The 
principal  genera  are  Puccinia,  Jicidium,  and  Uredo.  [iEciDiUM ; 
Puccinia  ;  Fungi.] 

GASTERO'PODA,  the  third  class  of  Mollusks,  according  to  the 
system  of  Cuvier,  who  remarks  that  it  is  very  numerous,  and  that  an 
idea  may  be  formed  of  it  from  the  Slugs  and  Shell-Snails.  Before  we 
proceed  to  the  sections,  or  rather  orders,  into  which  Cuvier  has  sub- 
divided this  extensive  congregation,  it  will  be  necessary  to  put  the 
reader  in  possession  of  his  views  of  the  conformation  necessary  to 
bring  a  molluscous  animal  within  the  class  of  Gasteropods. 

These  mollusks  generally  creep  upon  a  fleshy  disc  placed  under  the 
belly  ;  but  which  sometimes  takes  the  form  of  a  furrow  or  that  of  a 
vertical  plate.  The  back  is  furnished  with  a  mantle,  which  is  more 
or  less  extensive,  presents  diversities  of  form,  and,  in  the  greatest 
number  of  genera,  produces  a  shell.  The  head,  placed  in  front,  shows 
itself  more  or  less,  according  to  its  greater  or  less  retirement  under 
the  mantle,  and  is  furnished  with  small  tentacles,  which  are  above 
the  mouth,  and  never  surround  it.  Their  number  ranges  from  two 
to  six,  and  they  are  sometimes  altogether  wanting.  Their  proper 
use  is  only  for  touching,  and,  at  the  most,  for  smelling.  The  eyes  are 
very  small,  sometimes  adhering  to  the  head ;  sometimes  at  the  base, 
or  at  the  side,  or  at  the  point  of  the  tentacle ;  and  sometimes  these 
organs  are  altogether  wanting.  The  position,  the  structure,  and  the 
nature  of  the  respiratory  organs  vary,  and  afford  grounds  for  dividing 
the  animals  into  many  families  ;  but  they  never  have  any  other  than 
a  single  aortic  heart,  that  is  to  say,  placed  between  the  pulmonary  vein 
and  the  aorta.  The  site  of  the  apertures  by  which  the  organs  of 
generation  come  out  and  that  of  the  vent  vary ;  but  they  are  nearly 
always  on  the  right  side  of  the  body. 

Many  of  the  Gasteropods  are  absolutely  naked  ;  others  have  only  a 
concealed  shell;  but  the  greater  number  carry  a  shell,  which  is 
capable  of  receiving  and  sheltering  them. 

These  shells  are  produced  in  the  thickness  of  the  mantle  ;  some  of 
them  are  symmetrical,  consisting  of  more  pieces  than  one;  others  are 
symmetrical,  but  formed  of  a  single  piece ;  and  there  are  also  some 
non-symmetrical,  which  in  species  where  they  are  very  concave,  and 
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■where  they  grow  a  long  time,  necessarily  produce  an  oblique  spire. 
If  the  reader  will  imagine  an  oblique  cone  in  which  other  cones  are 
successively  placed,  always  larger  in  a  certain  direction  than  in  the 
others,  it  will  follow  that  the  whole  rolls  itself  upon  the  side  which  is 
least.  The  part  on  which  the  cone  is  rolled  is  called  the  Columella, 
or  Pillar :  this  i3  sometimes  solid,  and  sometimes  hollow.  When  it  is 
hollow,  the  open  end  of  it  is  named  the  Umbilicus.  The  whorls  of 
the  shell  may  remain  nearly  on  the  same  plane,  or  may  extend 
towards  the  base  of  the  columella.  In  the  last  case,  the  preceding 
whorls  are  raised  one  above  the  other,  and  form  what  is  called  the 
Spire,  which  is  pointed  in  proportion  to  the  more  rapid  descent  and 
small  enlargement  of  the  whorls.  Those  shells  with  an  elongated  or 
projecting  spire  are  termed  Turbinated  Shells.  When,  on  the  con- 
trary, the  whorls  remain  nearly  on  the  same  plane,  and  are  not 
enveloped  one  within  another,  the  spire  is  flat  or  even  concave. 
These  are  called  Discoid  Shells.  When  the  upper  part  of  each  whorl 
envelops  the  preceding  ones,  the  spire  is  said  to  be  concealed.  That 
part  of  the  shell  from  which  the  animal  comes  forth  is  termed  the 
Aperture.  When  the  whorls  remain  nearly  on  the  same  plane,  the 
animal,  when  it  creeps,  carries  its  shell  disposed  vertically,  the 
columella  lying  across  the  posterior  part  of  the  back ;  and  its  head 
passes  under  the  border  of  the  aperture  opposed  to  the  columella. 
When  the  spire  is  elongated  it  is  directed  obliquely  to  the  right  in 
almost  all  the  species  :  a  small  number  only  have  it  directed  to  the 
left  when  they  creep ;  these  shells  are  called  Reversed  or  Left-Handed 
Shells.  The  heart  is  always  on  the  side  opposite  to  that  where  the 
spire  is  directed.  It  is  therefore  ordinarily  on  the  left  side ;  in  the 
reversed  or  left-handed  shells  it  is  on  the  right.  The  contrary  of  this 
disposition  holds  good  with  regard  to  the  organs  of  generation. 

The  organs  of  respiration,  which  are  always  situated  in  the  last 
whorl  of  the  shell,  receive  the  ambient  element  under  its  edge,  some- 
times by  means  of  the  mantle  being  entirely  detached  from  the  body 
along  the  whole  length  of  this  edge,  sometimes  in  consequence  of  its 
being  merely  pierced  by  a  hole.  The  border  of  the  mantle  is  some- 
times prolonged  into  a  canal,  so  that  the  animal  can  advance  to  seek 
the  surrounding  fluid  without  exposing  either  its  head  or  foot  beyond 
the  shell.  For  this  purpose  the  shell,  in  such  caseB,  has  also  on  its 
edge,  near  to  that  end  of  the  columella  (the  base)  which  is  opposed  to 
that  whereto  the  spire  tends  (the  apex),  a  notch  or  a  canal  for  the 
lodgment  of  that  of  the  mantle.  The  canal  is  consequently  on  the 
left  in  the  ordinary  species,  and  on  the  right  in  the  reversed  shells. 
The  animal  being  very  flexible  is  able  to  vary  the  direction  of  its 
shell,  and  most  frequently  when  there  is  a  notch  or  a  canal  it  is 
directed  forwards  ;  the  spire  is  thus  behind,  the  columella  on  the  left, 
and  the  opposite  border,  or  external  lip,  as  it  is  termed  by  some  con- 
chologists,  on  the  right.  A  directly  contrary  disposition  is  manifested 
in  the  Reversed  Shells,  and  these,  in  consequence  of  this  contrary 
disposition,  turn  towards  the  left  instead  of  turning  towards  the  right, 
as  in  the  normal  structure.  It  follows  as  a  consequence  that  the 
aperture  of  the  shell,  which  is  formed  principally  by  the  last  whorl,  is 
more  or  less  large  in  proportion  to  the  other  whorls,  accordingly  as 
the  head  or  foot  of  the  animal,  which  is  to  be  constantly  protruded 
therefrom  and  retracted  thereunto,  is  more  or  less  voluminous  com- 
pared with  the  mass  of  the  viscera  which  remain  fixed  within  the 
shell.  The  aperture  is  moreover  wider  or  narrower  in  proportion  as 
the  same  parts  are  more  or  less  thick.  There  are  shells  whose  aper- 
ture is  narrow  and  long ;  the  foot,  in  such  cases,  is  delicate,  and 
doubles  together  for  the  purpose  of  re-admission.  The  greater 
number  of  aquatic  Gasteropods  with  a  spiral  shell  have  an  Operculum, 
or  separate  piece,  which  is  sometimes  horny,  sometimes  calcareous, 
attached  on  the  posterior  part  of  the  foot,  and  which  shuts  the  shell 
when  the  animal  has  re-entered  it  and  is  entirely  retracted  within. 

Cuvier,  in  continuation,  remarks  that  there  are  Gasteropods  with  the 
sexes  separate,  and  others  which  are  hermaphrodites :  of  these  last 
some  have  the  power  of  reproduction  without  the  aid  of  a  second 
individual,  while  the  others  require  a  reciprocal  copulation  for  the 
continuation  of  the  species.  He  adds  that  the  organs  of  digestion 
present  as  many  differences  as  those  of  respiration,  and  he  divides  the 
class  into  the  following  orders  : — 

1.  Les  Pulmones,  Pulmonifera  (Pulmobranchiata  of  De  Blainville). 

This  order  is  distinguished  from  the  Mollusks  inasmuch  as  they 
respire  the  elastic  atmospheric  air  by  means  of  a  hole  opened  under 
the  border  of  their  mantle,  and  which  they  dilate  or  contract  at  their 
pleasure.  They  have  consequently  no  branchiae,  or  gills,  but  only  a 
net-work  of  pulmonary  vessels,  which  creep  around  the  walls  and 
principally  upon  the  roof  of  their  respiratory  cavity.  Some  are 
terrestrial,  others  aquatic ;  but  these  last  are  obliged  to  come  to  the 
surface  of  the  water  from  time  to  time,  in  order  to  open  the  orifice  of 
their  pectoral  cavity  for  the  purpose  of  respiration. 

The  Terrestrial  Pulmoniferous  Mollusks  have  all  four  tentacles; 
two  or  three  only,  of  very  small  dimensions,  have  not  permitted  the 
observer  to  see  the  lower  pair.  They  are  divided  into  those  which 
are  naked,  and  those  which  are  protected  by  a  shell.  They  are  all 
hermaphrodites. 

Those  which  have  no  apparent  shell  formed  the  great  genus  Limax 
of  Linnaeus ;  and  of  these  every  one  may  find  examples  in  the  common 
slugs.  [Limax.] 


Parmacella  and  Teslacella  lead  the  way  to  those  which  have  a  com- 
plete and  apparent  shell,  the  borders  of  whose  aperture,  in  the 
majority  of  instances,  are  reflected  into  a  little  roll  (bourrelet)  when 
the  animal  is  adult.  These  were  placed  by  Linnaeus  under  his  great 
genus  Helix.  The  shell  varies  much  in  form  ;  being  for  instance  sub- 
globular  or  subdiscoid,  as  in  many  of  the  shell-snails ;  or  elongated 
and  pyramidal,  as  in  Bulimus,  &c.  [Helicidje.] 

The  Aquatic  Pulmoniferous  Mollusks  have  only  two  tentacula,  and 
always  come  to  the  surface  to  breathe  ;  they  do  not  therefore  inhabit 
deep  waters,  but  live  for  the  most  part  in  the  fresh  waters  or  salt  lakes, 
or  at  least  near  the  sides  and  mouths  of  rivers. 

Cuvier  goes  on  to  give  Onchidium,  Buchanan  (Peronia  of  De  Blain- 
ville) [Limax],  as  an  example  of  the  Aquatic  Pulmoniferous  Mollusks 
without  shells. 

Those  with  shells,  which  are  sometimes  discoid,  as  in  Planorbis,  or 
elongated  and  pyramidal,  as  in  Limncea,  &c,  he  illustrates  by  the 
genera  Physa,  Scarabceus,  Auricula,  and  Conovulus. 

2.  Nudibranchiata  (Polybranchiata — Tritonia,  &c,  of  De  Blainville). 

The  Mollusks  composing  this  order  have  no  shell  nor  any  pulmonary 
cavity  ;  but  their  branchiae  are  naked,  and  placed  upon  some  part  of 
the  back.  They  are  all  hermaphrodites  and  marine.  They  often 
swim  reversed,  with  the  foot  concave  like  a  boat,  at  the  surface,  aiding 
their  progression  with  their  mantle  and  tentacles  as  with  oars. 

3.  Inferobranchiata. 

This  order  presents  nearly  the  same  form  and  organisation  as  the 
Dorides  and  Tritonice :  but  their  branchiae,  instead  of  being  placed 
upon  their  backs,  are  arranged  in  two  long  rows  of  leaflet-like  append- 
ages on  each  side  of  the  body  under  the  projecting  border  of  the 
mantle.  Phyllidia  and  Diphyllidia,  Cuvier,  belong  to  the  Infero- 
branchiata. 

i.  Tectibranchiata  (Monoplcurobranchiata  of  De  Blainville). 

This  order  has  the  branchiae  attached  either  along  the  right  side  or 
upon  the  back,  in  the  form  of  leaflets,  which  are  more  or  less  divided, 
but  not  symmetrical.  The  mantle  covers  the  branchiae  more  or  less, 
and  almost  always  contains  in  its  thickness  a  small  shell.  The  Tecti- 
branchiata approach  the  Pectinibranchiata  in  the  form  of  the  organs 
of  respiration,  and  live  like  them  in  the  sea ;  but  the  Tectibranchiata 
are  all  hermaphrodites,  like  the  Nudibranchiata  and  Pulmonifera. 
The  genera  Pleurobranchus,  Cuv.,  Plewobranchcea,  Meckel,  Pleuro- 
branchidium,  De  Blainville ;  Aplysia,  Linn. ;  Dolabella,  Lam. ; 
Notarchus,  Cuv.;  Bursatella,  Blainv.  ;  Akera,  Mull. ;  Bullosa,  Lam.; 
part  of  Bulla,  Linn. ;  Gasteroptera,  Meek.  ;  Umbrella,  Lam. ;  Gastro- 
plex,  Blainv.; — belong  to  this  order.  [Bursatella;  Btjllld.e  ; 
Tectibranchiata;  Patellice.] 

6.  Heteropoda,  Lam.    (Nectopoda,  Blainv.). 

Distinguished  from  all  the  others,  inasmuch  as  their  foot,  instead 
of  forming  a  horizontal  disc,  is  compressed  into  a  muscular  vertical 
plate,  which  serves  them  as  a  fin,  and  at  the  edge  of  which,  in  many 
species,  a  dilatation,  in  form  of  a  hollow  cone,  represents  the  disc  of 
the  other  orders.  Their  branchiae,  formed  of  feathery  lobes,  are 
situated  on  the  posterior  part  and  left  side  of  the  back,  directed 
forwards ;  and  immediately  behind  them  are  the  heart  and  a  liver  of 
no  great  size,  with  a  part  of  the  viscera  and  the  internal  organs  of 
generation.  Their  body,  lined  with  a  muscular  coat,  is  elongated, 
terminating  most  frequently  by  a  compressed  tail.  Their  mouth  is 
formed  by  a  muscular  mass,  and  is  furnished  with  a  tongue  beset  with 
small  hooks.  The  oesophagus  is  very  long,  the  stomach  delicate  in 
texture,  and  two  tubes  at  the  right  side  of  the  packet  of  viscera  give 
exit  to  the  excrements  and  to  the  ova  or  to  the  prolific  fluid.  They 
generally  swim  with  the  back  downwards  and  the  foot  above,  and 
they  can  swell  out  their  bodies  by  filling  them  with  water  by  means 
which  are  not  as  yet  well  understood. 

To  this  description  Cuvier  adds,  that  the  method  of  swimming 
above  described  having  induced  Peron  to  believe  that  the  natatory 
plate  was  on  the  back,  and  the  heart  and  branchiae  under  the  belly, 
has  given  rise  to  many  errors  as  to  the  proper  place  of  these  animals. 
Cuvier  adds,  that  the  examination  of  their  nervous  system  led  him  to 
the  opinion  expressed  in  his  memoir  on  the  Mollusca,  that  they  were 
analogous  to  the  Gasteropods.  A  more  complete  dissection,  he  observes, 
made  since,  and  that  given  by  Poli,  in  his  third  volume,  have  com- 
pletely confirmed  this  conjecture,  and  he  states  that  tho  fact  is  that 
the  Heteropoda  differ  but  little  from  the  Tectibranchiata.  M.  Laurillard 
believes  that  the  sexes  are  always  separate.  Cuvier  also  remarks,  that 
M.  De  Blainville  makes  of  his  (Cuvier's)  Heteropoda  a  family  which  he 
names  Nectopoda,  and  unites  them  with  another  family  which  he 
names  Pteropoda,  and  which  comprehends  none  of  Cuvier's  Pteropoda, 
except  Limacina.  To  this,  Cuvier  observes,  M.  de  Blainville  refers 
Argonaula,  upon  what  conjecture  Cuvier  knows  not. 

Forskal  places  all  the  Heteropoda  of  Cuvier  under  his  genus 
Plerolrachea.    [Carinaria  ;  Atlanta  ;  Heteropoda.] 

6.  Pectinibranchiata  (Paraccphalophora  Dioica,  Blainv.). 
This  order  is  by  far  the  most  numerous  division  of  the  Gasteropoda 
for  it  embaces  nearly  all  those  which  have  spiral  univalve  shells,  and 
many  of  those  whose  shells  are  simply  conical.     Their  branchiae 
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composed  of  numerous  leaflets  or  fringes  (lanieres)  ranged  in  parallel 
order  like  the  teeth  of  a  comb  (whence  their  name),  are  attached  upon 
one,  two,  or  three  lines,  according  to  the  genus,  to  the  roof  of  the 
pulmonary  cavity,  which  occupies  the  last  whorl  of  the  shell,  and 
which  forms  a  large  opening  between  the  border  of  the  mantle  and 
the  body.  Two  genera  only  (Cyclostoma  and  Helicina)  have,  in  the 
place  of  branchiae,  a  vascular  net  covering  the  roof  of  a  cavity 
similar  in  other  respects  :  these  are  the  only  genera  which  breathe  air  ; 
all  the  others  respire  water. 

All  the  Pectinibranchiata  have  two  tentacula,  and  two  eyes  some- 
times carried  on  their  proper  peduncles,  a  mouth  in  form  of  a 
proboscis,  which  is  more  or  less  elongated,  and  the  sexes  separate. 
The  intromissive  organ  of  the  male,  which  is  attached  to  the  side  of 
the  neck,  cannot  ordinarily  be  retracted  into  the  body,  but  is  reflected 
in  the  branchial  cavity,  and  is  sometimes  very  large,  as  may  be  seen 
in  the  figure  of  Buccinum  undalum  [Entomostomata  ;  Buccinum], 
which  will  give  a  general  idea  of  the  form  of  a  marine  Pectinibranchiate 
Testaceous  Mollusk  with  a  turbinated  shell.  Paludina,  indeed,  cau 
cause  this  organ  to  re-enter  the  body  by  an  orifice  pierced  at  its  right 
tentacle.  The  rectum  and  oviduct  of  the  female  creep  also  along  the 
right  side  of  the  branchial  cavity,  and  between  them  and  the  branchise 
is  a  particular  organ  composed  of  cellules  containing  a  very  viscous 
liquor,  serving  to  form  a  common  envelopment  or  case,  which  includes 
the  eggs,  and  which  the  animal  deposits  with  them.  Several  of  these 
deposited  ovaries  present  very  complicated  and  singular  forms,  and 
may  be  often  found  on  the  sea-beach. 

The  tongue  of  the  Pectinibranchiata  is  armed  with  small  hooks,  and 
files  down  the  hardest  bodies  by  slow  and  repeated  friction. 

The  greatest  difference  among  these  animals  consists  in  the  presence 
or  absence  of  the  canal  formed  by  a  prolongation  of  the  border  of  the 
pulmonary  cavity  of  the  left  side,  and  which  passes  by  means  of  a 
similar  canal,  or  by  a  notch  in  the  shell,  so  as  to  enable  the  animal  to 
respire  without  leaving  the  shelter  of  its  shell.  Some  of  the  genera 
again  are  without  an  operculum ;  and  the  species  also  exhibit  differ- 
ences in  the  filaments,  fringes,  and  other  ornaments  exhibited  on  their 
head,  their  foot,  or  their  mantle.  These  mollusks  are  arranged  under 
many  families,  according  to  the  form  of  their  shells,  which,  generally 
speaking,  present  a  sufficiently  constant  relation  to  the  form  of  the 
animal.  But  the  student  should  remember  that  this  is  not  a  rule 
without  exception,  as  Dr.  Gray  has  pointed  out  in  his  interesting 
paper  in  the  '  Philosophical  Transactions.' 

In  this  work  the  reader  will  find  the  numerous  genera — the  leading 
ones  at  least — of  this  most  extensive  order,  principally  under  the 
titles  of  the  different  families  into  which  they  have  been  separated  by 
zoologists,  and  sometimes  under  their  generic  appellations. 

7.  Tubulibranchiata. 

Cuvier  considers  that  this  order  should  be  detached  from  the 
Pectinibranchiata,  to  which  they  nevertheless  bear  great  resemblance, 
because  their  shell  (which  is  in  the  form  of  a  tube  more  or  less 
irregular,  the  commencement  of  which  only  is  turbinated  or  spiral)  is 
fixed  to  different  foreign  bodies ;  they  have  in  consequence  no  true 
copulative  organs,  and  fecundate  themselves.  Vermetus,  Magilus,  and 
Siliquaria  (all  marine)  belong  to  this  order. 

8.  Scutibranchiata  {Paracephalophora  Hermaphroditica,  with 
exception  of  the  Chitons,  De  Blainv.). 

This  order  consists  of  the  Gasteropods  which  bear  a  near  relation- 
ship to  the  Pectinibranchiata  in  the  shape  and  position  of  the  branchia;, 
as  well  as  in  the  general  form  of  the  body,  but  which  have  the  sexes 
united  in  the  same  individual.  The  shells  of  this  order  ai-e  always 
without  an  operculum,  very  wide  in  the  opening  (some  of  them  may 
be  said  to  be  almost  all  aperture),  and  many  of  them  have  shells 
without  any  turbination,  so  that  they  cover  the  animal,  and  especially 
its  branchia;,  like  a  shield.  The  heart  is  traversed  by  the  rectum,  and 
receives  the  blood  by  two  auricles,  as  in  the  generality  of  Bivalves. 
Under  this  order  Cuvier,  in  his  last  edition  of  the  '  Regne  Animal,' 
places  the  Haliotidce  (Ear-Shells),  Slomatia,  Fissurella,  Emarginula, 
and  Parmophorus.    [Fissurellid.e  ;  Patellid^e.] 

9.  Cyclobranchiata  (Cervicobranchiata,  Blainv.). 

Branchia;  in  form  of  small  leaflets  or  little  pyramids,  attached  in  a 
cordon  more  or  less  complete  under  the  borders  of  the  mantle, 
nearly  as  in  the  Inferobranchiala,  from  which  the  Cyclobranchiata  are 
distinguished  by  their  hermaphroditism  ;  for  they  have  no  organs  of 
copulation,  and  can  reproduce  the  species  without  having  recourse  to 
a  second  individual.  The  heart  does  not  embrace  the  rectum,  but  it 
varies  in  situation.    [Chitonidje  ;  Patellid2E.] 

A  general  view  of  the  structure  and  relations  of  the  Shell-Fish  is 
given  under  Mollusca. 

The  following  is  a  synopsis  of  the  families  and  genera  of  Gasteropoda 
as  given  in  Mr.  Woodward's  '  Manual  of  the  Mollusca '  : — 

Order  Prosobranchiata. 

Section  A.  Siphonostomata. 
Family  1.  Strombida:. 
Genera,  Strombus,  Pteroceras,  Rostellaria,  Seraphys. 
Family  2.  Mwicida;. 


Genera,  Murex,  Pisania,  Ranella,  Triton,  Fasciolaria,  Turbinella, 
Cancellaria,  Trichotropis,  Pyrida,  Fusus. 
Family  3.  Buccinidm. 
Genera,  Buccinum,  Pseudoliva,  Anolax,  Halia,  Terebra,  Eburna, 
Nassa,  Phos,  Ringicula  (?),  Purpura,  Purpurina.  Monoceros, 
Pedicularia,  Ricinula,  Planaxis,  Magilus,  Cassis,  Oniscia,  Cithara, 
Cassidaria,  Dolium,  Harpa,  Columbella,  Oliva,  Ancillaria. 
Family  4.  Conidm. 
Genera,  Conus,  Pleurotoma. 

Family  5.  Volutida. 
Genera,  Voluta,  Cymba,  Mitra,  Volvaria,  Marginella. 

Family  6.  Cyprceidce. 
Genera,  Cypriva,  Erato,  Ovulum. 
Section  B.  Holostomata. 
Family  1.  Naticidm. 
Genera,  Natica,  Sigaretus,  Lamellaria,  Narica,  Velulina. 

Family  2.  Pyramidellidm. 
Genera,  Pyramidella,  Odostomia,  Chemnitzia,  Stylina,  Loxonema, 
Machrocheilus. 

Family  3.  Cerithiada;. 
Genera,  Cerithiitm,  Potamidcs,  Nerinosa,    Fastigiella,  Aporrhais, 
Struthiolaria. 

Family  4.  Melaniados. 
Genera,  Melania,  Paludomus,  Melanopsis. 

Family  5.  Turritellidw. 
Genera,  Turrilella,  Aclis,  Cacum,  Vermetus,  Siliquaria,  Scalaria. 

Family  6.  Litorinidm. 
Genera,  Litorina,   Solarium,   Phorus,  Lacuna,   Litiopia,  Rissoa, 
Skenea,  Truncatella,  Lilhoglyphus. 
Family  7.  Paludinida;. 
Geuera,  Paludina,  Ampullaria,  Amphibola,  Valvata. 

Family  8.  Ncritida. 
Genera,  Ncrita,  Pileolus,  Neritina,  Navicella. 

Family  9.  Twrbinidm. 
Genera,   Turbo,  Phasianclla,  Imperator,  Trochus,  Rotclla,  Mono- 
donla,  Delphinula,  Adeorbis,  Euomphalus,  Stomatclla,  Broderipia. 
Family  10.  Haliotidx. 
Genera,  Haliotis,  Stomatia,  Seissurclla,  Pleurotomaria,  Murchisonia 
Trochotoma,  Cirrus,  Ianthina. 
Family  11.  Fisswrellidai. 
Geuera,  Fissurella,  Puncturella,  Rimula,  Emarginula,  Parmophorus. 

Family  12.  Calytptrmida?. 
Genera,  Calyptraia,  Crepidula,  Pileopsis,  Hipponyx. 

Family  13.  Palellida. 
Geuera,  Patella,  Acmma,  Gadinia,  Siphonaria. 

Family  14.  JDcntaliada;. 
Genus,  Dentalium. 

Family  15.  Chitonidx. 
Genus,  Chiton. 

Most  of  the  families  and  more  important  genera  are  given  under 
their  proper  names  in  this  work. 

GASTEROSTEUS,  a  genus  of  Fishes,  with  hard  cheeks,  belonging 
to  the  division  Acanthopterygii.  The  common  name  of  the  species 
in  this  country  is  Stickleback.  This  genus  is  distinguished  by  the 
following  characters  : — Anterior  dorsal  represented  only  by  free  spines; 
body  generally  scaleless,  but  protected  more  or  less  at  the  sides  by 
shield-like  plates ;  ventrals  reduced  to  a  single  spine ;  head  without 
spines  or  tubercles ;  branchiostegous  membrane  with  three  rays. 

Several  species  of  Stickleback  are  found  in  the  ponds  and  streams 
of  this  country,  and  one  species  is  found  in  the  salt-water;  they  are 
very  active  and  voracious,  and  live  upon  aquatic  insects  and  worms. 

The  most  common  species  is  the  Three-Spined  Stickleback  (Gaster- 
osteus  aculeatus,  Linn.),  which  is  distinguished  by  the  body  being  pro- 
tected at  the  sides  with  shield-like  plates,  and  the  possession  of  three 
spines  on  the  back.  It  is  of  an  olive-colour  above  and  silvery-white 
beneath,  and  varies  from  2  to  3  inches  in  length.  In  the  breeding 
season  the  males  assume  a  pink  hue  on  the  under  parts  of  the  body, 
and  the  general  colouring  of  the  upper  parts  is  brighter,  and  often 
green.  According  to  Bloch  this  species  spawns  in  April  and  June  ;  and 
according  to  Cuvier  in  July  and  August. 

The  number  of  scaly  plates  varies  in  the  sides  of  the  body,  and  is 
supposed  by  some  authors  of  high  authority  to  afford  specific  charac- 
ters. The  following  are  the  principal  varieties  or  species  established 
by  Cuvier  and  Yarrell  chiefly  upon  this  character. 

G.  trachurus,  Rough-Tailed  Stickleback.  (Yarrell,  '  Brit.  Fishes,' 
vol.  i.  p.  76.)  The  scaly  plates  extending  the  whole  length  of  the 
sides ;  in  number  about  30. 

G.  semiarmatus,  Half- Armed  Stickleback  (Yarrell).  Lateral  plates 
extending  to  a  vertical  line  joining  the  vent  and  commencement  of  the 
soft  dorsal;  in  number  from  12  to  15. 

G.  leiurus,  Smooth-Tailed  Stickleback  (Yarrell).  Lateral  plates 
extending  only  as  far  as  the  ends  of  the  rays  of  the  pectoral  fins, 
where  these  last  are  laid  back. 

G.  brachycentrus,  Short-Spined  Stickleback  (Yarrell).  Lateral  plates 
not  extending  beyond  the  pectorals ;  dorsal  and  ventral  spines  very 
short. 

The  above  are  regarded  as  varieties  of  the  Gasterosteus  aculeatut, 
Linn.,  by  Mr.  Jenyns,  who  observes  that  that  species  "  is  subject  to 
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great  variation,  not  only  in  the  number  of  lateral  plates,  but  in  several 
other  less  obvious  respects.  The  former  may  occasionally  be  found  of 
every  intermediate  number  between  that  which  characterises  the 
G.  leiurus,  Cuv.,  and  that  which  appears  in  the  O.  trachwus  of  the 
same  author.  This  number  moreover  is  sometimes  found  constant 
in  specimens  which  differ  remarkably  in  other  respects ;  at  other  times 
varying,  when  all  other  characters  remain  the  same.  From  these 
circumstances  combined,  I  feel  satisfied  that  the  above  are  mere 
varieties,  notwithstanding  the  high  authorities  on  which  they  stand 
recorded  as  distinct  species."  ('  Manual  of  British  Vertebrate 
Animals,'  p.  349.) 

A  writer  in  the  '  Magazine  of  Natural  History,'  vol.  iii.  p.  329, 
relates  some  interesting  observations  illustrative  of  the  habits  of  these 
little  fishes  whilst  in  confinement  in  a  tub.  "  When  a  few  are  first 
turned  in,  they  swim  about  in  a  shoal,  apparently  exploring  their  new 
habitation.  Suddenly  one  will  take  possession  of  a  particular  corner 
of  the  tub,  or,  as  it  will  sometimes  happen,  of  the  bottom,  and  will 
instantly  commence  an  attack  upon  his  companions ;  and  if  any  one 
of  them  ventures  to  oppose  his  sway,  a  regular  and  most  furious 
battle  ensues ;  the  two  combatants  swim  round  and  round  each  other 
with  the  greatest  rapidity,  biting  and  endeavouring  to  pierce  each  other 
with  their  spines,  which  on  these  occasions  are  projected.  I  have 
witnessed  a  battle  of  this  sort  which  lasted  several  minutes  before 
either  would  give  way ;  and  when  one  does  submit,  imagination  can 
hardly  conceive  the  vindictive  fury  of  the  conqueror,  who,  in  the 
most  persevering  and  unrelenting  way,  chases  his  rival  from  one  part 
of  the  tub  to  another,  until  fairly  exhausted  with  fatigue.  They  also 
use  their  spines  with  such  fatal  effect,  that,  incredible  as  it  may  appear, 
I  have  seen  one  during  a  battle  absolutely  rip  his  opponent  quite  open, 
so  that  he  sank  to  the  bottom  and  died.  I  have  occasionally  known 
three  or  four  parts  of  the  tub  taken  possession  of  by  as  many  other 
little  tyrants,  who  guard  their  territories  with  the  strictest  vigilance; 
and  the  slightest  invasion  invariably  brings  on  a  battle.  These  are 
the  habits  of  the  male  fish  alone ;  the  females  are  quite  pacific  ; 
appear  fat,  as  if  full  of  roe  ;  never  assume  the  brilliant  colours  of  the 
male,  by  whom,  as  far  as  I  have  observed,  they  are  unmolested." 

Dr.  James  Stark  discovered  near  Edinburgh  a  new  species  of  the 
present  genus,  which  greatly  resembles  the  common  species,  but  is 
rather  smaller,  and  has  four  spines  on  the  back.  It  is  the  07.  spinidosus 
(Four-Spined  Stickleback)  of  Yarrell  and  Jenyns. 

A  still  smaller  species — the  Ten-Spined  Stickleback  (0.  pungitius, 
Linn.) — is  distinguished,  as  its  English  name  implias,  by  the  possession 
of  ten  spines  on  the  back,  and  these  are  short  and  of  equal  length. 

This,  as  well  as  the  other  species  of  the  genus,  is  occasionally  found 
in  the  salt-water.  It  appears  to  be  pretty  generally  distributed 
throughout  England. 

Lastly  may  be  noticed  the  Fifteen-Spined  Stickleback  (67.  spinachia, 
Linn.),  which  is  also  found  in  England,  a  comparatively  large  species, 
being  5  or  6  inches  in  length,  of  an  elongated  and  slender  form,  and 
having  the  snout  much  produced.  The  fifteen  spines  on  the  back  are 
small  and  short ;  the  fins  are  proportionally  large. 

This  species  appears  to  be  confined  to  the  salt-water,  and  feeds  upon 
small  Crustacea,  as  well  as  the  eggs  and  fry  of  other  fishes.  It 
constitutes  the  sub-genus  Spinachia,  and  is  the  Spinachia  vulgaris  of 
Fleming. 

GASTRIC  JUICE  or  ACID.  [Digestion.] 
GASTROBRANCHUS.  [Petrohyzidje  ;  Myxine.] 
GASTROCELE'NA,  a  genus  of  Acephalous  Mollusca  belonging  to 
the  order  Zamellibranchiata.  It  was  established  by  Spengler.  Lamarck 
places  it  between  Pholas  and  Solcn,  and  Cuvier  between  Fistulana  and 
Teredina.  M.  Deshayes,  in  his  edition  of  the  '  Animaux  sans  Vertebres,' 
says  that  it  is  evident  that  Lamarck  came  to  very  erroneous  conclu- 
sions as  to  this  genus.  The  animal,  observes  M.  Deshayes,  has  two 
posterior  very  short  siphons  when  it  is  contracted  ;  the  lobes  of  the 
mantle  are  united  up  to  the  gape  of  the  valves  and  even  a  little  higher; 
this  gaping  of  the  valves  as  well  as  the  divarication  of  the  lobes  of  the 
mantle,  gives  passage  to  a  great  short  cylindrical  foot,  like  that  of  the 
Pholades ;  but  this  opening  is  not  at  all  destined  for  the  passage  of 
the  siphons,  as  Lamarck  supposed. 

Mr.  G.  B.  Sowerby  ('  Genera  of  Recent  and  Fossil  Shells')  remarks, 
that  the  genera  Pholas,  Mya,  Mytilus,  and  Chama,  have  by  turns 
served  as  a  receptacle  of  the  shells  of  this  genus.  He  observes  that 
Lamarck  has  adopted  Spengler's  name,  but  has  placed  it  next  to 
Pholas,  apparently  not  having  known  that  the  animal  forms  its  own 
testaceous  tube,  either  as  a  lining  to  the  hollow  it  has  previously  per- 
forated, or  as  a  covering  for  its  shell  in  those  instances  in  which  it 
has  not  perforated  at  all,  but  in  which  it  has  taken  up  its  abode,  as  it 
frequently  does,  within  some  spiral  univalve.  Mr.  Sowerby  is  further 
of  opinion,  that  the  fact  of  the  shell  being  inclosed  in  a  testaceous 
tube  of  its  own  depositing,  renders  it  proper  to  remove  it  into 
Lamarck's  family  of  Tvbicoloz,  to  which  indeed  it  appears  to  Mr. 
Sowerby  to  be  more  nearly  related,  though  he  notices  a  very  consi- 
derable analogy  between  the  shelly  tube  of  Lamarck's  Tubicolce,  and 
the  coriaceous  epidermis,  which  not  only  in  a  great  measure  covers 
the  sh°'l,  but  also  incloses  the  tubes  of  the  animal  of  Lamarck's 
Pholadaccce,  and  Mr.  Sowerby  consequently  thinks  that  the  two 
families  might  very  properly  be  united. 
Professor  Owen,  in  his  paper  011  Clavayclla,  remarks  how  closely  that 
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form  follows  the  modifications  which  have  been  observed  in  Gastro- 
chcena. [Clavagella.] 

Cuvier  says  that  it  appears  that  the  Gastrochceace  constantly  have  a 
calcareous  tube,  and  quotes  Dr.  Turton,  M.  Deshayes,  and  M.  Audouin, 
as  having  observed  it. 

M.  Rang  says  that  all  the  Gastrochcena;  have  not  a  calcareous  tube, 
though  all  of  them  burrow  in  stones  after  the  manner  of  Pholades. 
If  this  is  to  be  taken  literally,  it  does  not  exactly  accord  with  the  fact ; 
for  sometimes  the  animal  does  not  burrow  at  all,  at  others  (and  very 
frequently)  it  burrows  in  madrepores.  M.  Rang  adds  that  two  of  the 
species  which  belonged  to  the  genus  Fistulana  of  Lamarck  are  now 
arranged  in  this,  and  that  this  arrangement  is  due  to  M.  de  Blainville. 
These  two  species,  he  says,  are  Fistulana  clava  and  F.  ampullaria. 
Of  these,  Fistulana  clava  is  referred  among  the  synonyms  to  Gastro- 
chaena by  Lamarck,  and  Fistulana  ampullaria  is  declared  by  M.  Des- 
hayes to  be  a  true  Fistulana,  but  remarkable  in  this,  that,  according 
to  circumstances,  it  forms  a  free  tube  sunk  in  the  sand,  or  perforates 
calcareous  bodies,  and  its  tube  serves  as  a  lining  to  the  cavity  which 
it  inhabits ;  this  species  therefore,  he  observes,  would  belong  to  the 
Fistulana;  in  the  first  case,  and  to  the  genus  Gastrochcena  in  the  second, 
if  indeed  that  genus  be  preserved. 

M.  Rang  states  that  M.  Charles  Des  Moulins,  whe  a  long  time  ago, 
and  before  the  observations  made  upon  this  subject,  had  discovered 
the  existence  of  a  tube  in  the  Gastrochcence,  had  shown  him  this  tube, 
not  only  in  the  living  species  on  the  French  coast,  but  in  the  fossil  at 
Merignac.  Following  De  Blainville,  M.  Rang  would  divide  the  genus 
Gastrochcena  into  the  two  following  groups  : — 

a.  Species  whose  shell  is  smooth  and  without  a  distinct  tube. 
Example,  Gastrochcena  cuneiformis,  &c. 
/3.  Species  whose  shell  is  striated  from  the  umbo  to  the 
base,  and  contained  in  a  distinct  tube. 
Example,  Gastrochcena  clava. 

M.  de  Blainville  states  that  the  animal  of  Gastrochcena  has  evidently 
the  greatest  relationship  to  that  of  Saxicava  ;  but  as  it  is  not  entirely 
contained  in  its  shell,  it  often  supplies  the  deficiency  by  forming  an 
artificial  tube  adhering  to  the  walls  of  the  cavity  which  it  inhabits  in 
calcareous  stones. 

This  tube,  in  the  opinion  of  M.  de  Blainville,  offers  only  an  acci- 
dental character,  and  would  thus  make  of  species,  or  even  of  individuals 
which  are  provided  with  it,  Fistulana;  of  Lamarck.  Thus,  he  observes, 
M.  Deshayes  has  proposed  to  suppress  the  genus  Gastrochcena,  but  he 
would  consider  it  more  convenient  not  to  admit  the  genus  Fistulana  ; 
first,  because  it  is  founded  upon  the  presence  of  a  tube ;  and  secondly, 
because  it  was  established  some  time  after  Gastrochcena.  He  would 
however  prefer  its  restriction  as  he  has  restricted  it  in  his '  Malacologie.' 
In  uniting  the  species  characterised  by  the  true  shell,  whether  it  have 
an  external  tube  or  not,  there  exist  already,  he  remarks,  many  species 
of  known  Gastrochcena;,  both  living  in  the  seas  of  warm  climates  and 
fossil  in  his  country.  M.  Defrance,  he  states,  nevertheless  quotes 
one  fossil  species  only  at  Grignon,  and  an  analogue  ;  and  he  concludes 
by  observing  that  Gastrochcena  clava  would  perhaps,  if  it  were  better 
known,  form  a  small  distinct  genus. 

Mr.  G.  B.  Sowerby  ('  Zool.  Proc.,'  1834)  describes  five  new  species 
brought  home  by  Mr.  Cuming  from  South  America  and  the  Gallapagos 
Islands  and  Lord  Hood's  Islands, 

The  following  is  M.  Rang's  definition  of  the  genus  : — 

Animal  oval,  having  the  mantle  closed  with  a  very  small  anterior 
rounded  opening  for  the  passage  of  a  small,  conical,  or  linguiform 
foot :  the  tubes  elongated  and  united  throughout. 

Shell  delicate,  oblique,  oval,  cuneiform,  equivalve,  very  inequilateral, 
gaping  extremely  at  its  antero-inferior  part ;  umbones  well  marked ; 
hinge  straight  and  linear,  without  teeth  ;  an  apophysis  often  showing 
itself  below  the  hinge  in  the  interior  of  each  valve ;  ligament  external ; 
muscular  impressions  distinct,  connected  by  a  slightly  marked  pallial 
impression  excavated  posteriorly. 

Sometimes  a  calcareous  tube,  ampulliform,  short,  with  a  rounded 
aperture,  enveloping  the  shell  and  lining  the  cavity  of  the  stone. 

G.  modiolina  has  been  found  on  the  English  and  Irish  coasts.  It 
is  a  common  inhabitant  of  the  Mediterranean. 

Messrs.  Forbes  and  Hanley  adopt  Gastrochcena  as  the  type  of  a 
family,  Gastrochanidce,  in  which  they  include  with  M.  Deshayes  not 
only  the  genera  Aspergillum,  Clavagella,  and  Gastrochcena,  but  also 
Saxicava ;  and  express  the  opinion  that  Petricola,  and  probably 
Venerupis,  have  strong  claims  to  a  similar  position.  The  following  is 
the  definition  given  of  this  family  in  Forbes  and  Hanley's  '  British 
Mollusca' : — 

"  The  animals  of  this  family  are  oblong  or  claviform,  and  often 
provided  with  very  long  siphons,  united  almost  to  their  extremities, 
where  their  orifices  are  ornamented  with  cirrhi.  The  mantle  is  closed 
in  front,  except  a  small  opening  for  the  passage  of  a  very  small 
digitiform  foot,  very  different  from  that  of  the  Pholas  tribe.  The 
margin  of  the  mantle  around  this  opening  is  plain.  The  shell  is 
equivalve,  and  often  gaping,  with  valves  often  very  inequilateral, 
united  by  a  simple  rudiment,  or  in  some  cases  a  toothed  hinge,  often 
variable,  even  in  the  species  of  a  single  genus.  They  have  no  spoon- 
shaped  apophysis  under  the  beaks,  nor  accessory  plates  behind  them. 
A  calcareous  tube  sometimes  protects  the  valves,  and  in  certain  genera 
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1,  a  group  of  the  tubes  of  Gastrochcena  modiolina,  Lam.  (Mediterranean) ; 
one  of  the  tubes  is  broken  and  shows  the  valves  in  situ  ;  2,  Fusus  Nock 
(Grignon)  cut  open  to  show  the  clavate  tube  of  a  small  fossil  Gastrochcena ; 
3,  a  worn  fragment  of  a  Madrepore,  broken  to  show  the  tube  formed  by  a 
specimen  of  Gastrochcena  cuneiformis,  Lam.  ;  4  and  5,  two  views  of  the  two 
valves  of  the  last-mentioned  species.  (From  the  '  Genera  of  Recent  and  Fossil 
Shells,'  by  G.  B.  Sowerby.) 

unites  with  them.  These  tubes  are  very  regular  and  curious  in  some 
of  the  exotic  species,  especially  in  those  which  live  buried  in  sand. 
This  habit  is  not  merely  the  living  habitually  and  freely  in  sand,  as 
the  Razor-Fish  do,  but  rather  the  treating  of  it  in  the  manner  of  a 
substance  bored  into  ;  and  the  tubes  are  to  be  regarded  as  the 
linings  of  the  perforations  so  made.  All  the  species  of  the  family 
are  borers,  most  of  them  preferring  calcareous  rock." 

For  an  account  of  Saxicava  see  Lithophagid^;. 

GASTROCH^ENIDjE.  [Gastrochana.] 

GASTROMARGAS.  [Qoadrumana.] 

GAULT.    [Chalk  Formation.] 

GAULTHERIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Ericaceae.  It  has  a  5-cleft  or  5-toothed  calyx,  bibracteate  at  the  base, 
after  flowering  becoming  large  and  succulent,  and  covering  the  capsule 
with  a  baccate  coating.  The  corolla  is  ovate,  ventricose,  with  a  5-cleft 
revolute  border,  transparent  at  the  base.  There  are  10  stamens, 
inclosed,  with  flat  filaments;  anthers  bifid  at  the  apex;  lobes  biaristate. 
The  hypogynous  scales  10,  usually  united  at  the  base.  The  ovarium 
half  inferior.    The  capsule  5-celled,  with  a  loculicidal  dehiscence. 

6.  procumbens,  Partridge-Berry,  Chequer-Berry,  Bosberry,  Mountain- 
Tea,  is  found  on  sterile  sand  and  gravel  in  mountainous  forests  in  the 
driest  situations  in  North  America.  It  has  a  horizontal  woody 
rhizoma,  often  a  quarter  of  an  inch  in  thickness.  The  branches  are 
ascending,  but  a  few  inches  high,  round  and  somewhat  downy.  The 
leaves  are  scattered  near  the  extremities  of  the  branches,  evergreen, 
coriaceous,  shining,  oval  or  obovate,  acute  at  both  ends,  revolute  at 
the  edge,  and  furnished  with  a  few  small  serratures,  each  terminating 
in  a  bristle.  The  flowers  are  axillary,  drooping,  on  round  downy 
stalks.  There  are  two  concave  heart-shaped  bracts.  The  calyx  is 
white,  cleft  into  5  roundish  acute  segments.  The  corolla  is  white, 
urceoiate,  5-angled,  contracted  at  the  mouth,  the  limb  divided  into 
5  short  reflexed  segments.  The  filaments  white,  hairy,  bent  in  a 
semicircular  manner  to  accomodate  themselves  to  the  cavity  between 
the  corolla  and  ovary.  The  anthers  oblong,  orange-coloured,  ending 
in  two  double  horns,  bursting  outwardly  for  their  whole  length. 
Above  the  filaments  the  pollen  white.  The  ovary  is  roundish, 
depressed,  5-angled,  resting  on  a  reddish  10-toothed  glandular  disc  ; 
the  style  erect,  straight ;  the  stigma  simple.  The  fruit  is  a  small 
5-celled  many-seeded  capsule,  invested  with  the  calyx,  which  becomes 
large,  round,  and  fleshy,  having  the  appearance  or  a  bright  scarlet 
berry.  The  fruit  contains  an  aromatic  sweet  highly  pungent  volatile 
oil,  which  is  antispasmodic  and  diuretic.  A  tincture  has  been  useful 
in  rliarrhcef*     Cox  states  that  the  infusion  is  useful  in  asthma.  It 
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is  used  in  North  America  as  tea,  and  brandy  in  which  the  fruit  has 
been  steeped  is  taken  in  small  quantities,  in  the  same  way  as 
common  bitters.  The  oil  is  known  under  the  name  of  Oil  of 
Wintergreen,  and  is  used  by  druggists  to  flavour  syrups,  and  also  by 
perfumers. 

Q.  Shallon  is  a  native  of  North  America  on  the  falls  of  the  Columbia, 
and  near  the  Western  Ocean.  It  has  a  procumbent  hairy  stem, 
ovate  subcordate  serrated  leaves,  glabrous  on  both  surfaces,  the 
racemes  secund  bracteate,  clothed  with  rusty  down.  The  corolla  is 
white  tinged  with  red,  downy,  urceoiate,  with  a  closed  limb.  The 
berries  are  globose,  acute,  fleshy,  and  purple.  This  plant  grows  iiv 
the  shade  of  close  pine-forests  where  hardly  anything  else  will  grow, 
which  makes  it  a  very  desirable  shrub  for  plantations.  The  berries 
are  much  esteemed  by  the  natives  on  account  of  their  agreeable 
flavour. 

Q.  hispida,  Wax-Cluster,  is  a  native  of  "Van  Diemen's  Land ; 
it  has  long  lanceolate  serrulated  leaves,  pilose  beneath  as  well  as  on 
the  petioles ;  the  branchlets  hispid  ;  racemes  axillary  and  terminal, 
shorter  than  the  leaves ;  the  rachis  and  pedicels  downy ;  the  calyxes 
baccate,  fruit  and  ovaries  glabrous,  the  stem  erect.  It  bears  snow- 
white  berries,  with  a  flavour  by  no  means  unpleasant ;  in  taste  it  is 
said  to  resemble  the  gooseberry,  but  is  somewhat  bitter.  According  to 
some  0.  antipoda  is  said  to  have  more  merit  as  a  fruit. 

The  species  are  all  ornamental,  aud  grow  best  in  a  peat  soil. 

(Lindley,  Flora  Medico, ;  Lindley,  Vegetable  Kingdom;  Don, 
Dichlamydeous  Plants.) 

GAVIAL.  [Crocodilida.] 

GAYAL.  [BoviDiE.] 

GAY-LUSSITE,  a  Mineral,  occurring  in  oblong  crystals  in  a  lake  in 
Maricaibo,  South  America.  It  is  a  hydrous  compound  of  the 
carbonates  of  Eme  and  soda.    (Dana,  Mineralogy.) 

GAZELLE.  [Antilopea.] 

GEBIA.  [Thalassinians.] 

GECARCI'NUS  (Leach),  the  name  of  a  genus  of  Brachyurous 
Decapod  Crustacea,  known  familiarly  to  the  English  as  Land-Crabs, 
and  to  the  French  by  the  appellations  of  Tourlouroux,  Crabes  Peintes, 
or  Crabes  Violets,  some  of  these  terms  being  applicable  not  only  to 
different  species,  but  to  the  same  species  at  different  ages,  so  that 
those  various  names  cannot  be  depended  upon  as  specific  designations. 

Latreille  placed  this  tribe  of  crabs  immediately  after  Pinnotheres. 
He  seems  to  admit  Plagusia  and  Grapsus  into  the  same  section  with 
the  Land-Crabs,  properly  so  called ;  and  next  to  Grapsus  come  the 
Orbiculata  (his  fourth  section),  containing  Corystes,  &c. 

Desmarest  places  Gecarcinus  at  the  head  of  the  Quadrilateres  of 
Latreille,  and  arranges  all  the  true  Land-Crabs  under  that  generic 
title,  which  is  preceded  by  Pilumnus,  and  succeeded  by  the  Orbiculata 
of  Latreille. 

M.  Milne-Edwards  makes  the  Gecarcinians  the  second  tribe  of  his 
family  of  Catametopes ;  and  in  his  arrangement  they  stand  between 
the  Thelpusians,  the  first  tribe,  and  the  Pinnotherians,  the  second 
tribe  of  that  family. 

According  to  the  last-named  author  the  tribe  of  Gecarcinians  is  one 
of  the  most  remarkable  groups  of  the  class  Crustacea ;  for  it  is 
composed  of  animals  breathing  by  means  of  branchiae,  or  gills,  and 
yet  essentially  terrestrial,  so  much  so  indeed,  that  they  would  perish 
from  asphyxia  if  submerged  for  any  length  of  time.  They  may  be 
distinguished  easily  from  the  rest  of  the  family  by  their  nearly  oval 
carapace,  which  is  much  elevated  and  convex  above.  The  branchial 
regions  are  in  general  very  distinct,  and  project  much  below,  occu- 
pying nearly  two-thirds  of  the  surface.  The  front  is  very  nearly  as 
large  as  the  buccal  frame  (cadre  buccal),  and  strongly  curved  below. 
The  orbits  are  suboval,  moderate,  and  very  deep.  The  lateral  borders 
of  the  carapace  are  very  much  arched,  and  generally  describe  a 
semicircle.  The  internal  antennas  are  lodged  under  the  front,  and 
fold  back  transversely  in  narrow  and  often  nearly  linear  excavations. 
The  disposition  of  the  external  antennas  varies,  and  so  do  the  jaw- 
feet  (pates-machoires) ;  sometimes  the  fourth  joint  is  inserted  at  the 
external  angle  of  the  preceding,  and  remains  exposed,  as  in  the 
Ocypodians,  and  sometimes  it  is  entirely  hidden  under  its  internal 
surface.  The  feet  of  the  first  pair  are  long  and  strong;  the  suc- 
ceeding feet  are  robust  and  long,  and  very  nearly  equal  in  size,  and 
their  tarsus  is  pointed  and  quadrilateral.  The  abdomen  of  the  male 
is  received  in  a  deep  excavation  of  the  sternal  plastron,  and  its  second 
articulation  reaches  nearly  always  to  the  base  of  the  posterior  feet. 
It  is  in  general  so  long  that  it  comes  up  to  the  base  of  the  mouth, 
and  the  appendages  hidden  beneath  it  are  remarkably  large.  The 
branchiae  are  generally  seven  in  number,  namely,  five  fixed  to  the 
vault  of  the  sides,  and  two,  in  a  rudimentary  state,  hidden  under  the 
base  of  the  preceding,  and  taking  their  origin  from  the  jaw-feet; 
but  in  some  species  there  are  nine  on  each  side.  The  respiratory 
cavity  is  very  large,  and  is  raised  into  a  vault  highly  elevated  above 
the  branchiae,  so  that  above  those  organs  there  is  a  large  empty  space. 
The  tegumentary  membrane  with  which  it  is  lined  is  also  very 
spongy,  and  sometimes  forms  a  fold  along  the  lower  edge  of  the 
cavity,  so  as  to  form  a  kind  of  gutter,  or  longitudinal  trough  for 
containing  water  when  the  animal  remains  exposed  to  the  air. 
(Milne-Edwards.)  Observations  on  this  curious  reservoir  were  com- 
municated' to  the  Royal  Academy  of  Sciences  in  France  by  Messrs. 
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Audouin  and  Milne-Edwards  some  years  ago,  wherein  the  authors 
show  that  in  all  the  Crustacea  the  branchiae  are  fitted  to  perform  the 
functions  of  respiratory  organs  in  the  air  as  well  as  in  the  water ; 
that  the  more  or  less  rapid  death  of  the  aquatic  species,  when  exposed 
to  the  air,  depends  upon  various  causes,  of  which  one  of  the  most 
direct  is  the  evaporation  from  the  branchiae,  which  produces  their 
desiccation  ;  that  consequently  one  of  the  conditions  necessary  to 
the  support  of  life  in  animals  which  have  branchiae,  and  live  in  the 
air,  is  the  having  these  organs  defended  against  desiccation;  and 
lastly,  that  these  dispositions  actually  occur  in  the  Lr.n  1-Crabs, 
which  all  possess  various  organs  destined  for  absorbing  and  keeping 
in  reserve  the  quantity  of  moisture  necessary  for  maintaining  a 
suitable  degree  of  moisture  in  the  branchiae.  [Crustacea.] 

The  Land-Crabs,  or  Gecarcinians,  inhabit  the  warm  countries  of 
the  New  and  Old  World,  and  Australasia ;  but  as  far  as  observation 
has  hitherto  gone,  America  and  its  islands  seem  to  be  the  places 
where  the  form  is  most  highly  and  most  numerously  developed. 
Almost  every  writer  on  the  Natural  History  of  the  countries  last 
mentioned  treats  largely  on  the  habits  of  these  creatures ;  and  in  the 
works  of  Rochefort  ('  Histoire  Naturelle  des  Antilles '),  De  Feuillee 
('  Observations  faites  surles  Cotes  d'Amerique '),  De  Labat  ('  Nouveau 
Voyage  aux  Isles  d'Amerique'),  Sloane  ('  Natural  History  of  Jamaica'), 
Browne  ('  Civil  and  Natural  History  of  Jamaica '),  Hughes  ('  Natural 
History  of  B.arbadoes ),  Catesby  ('  Natural  History  of  Carolina '),  &c, 
&c,  will  be  found  details  more  or  less  ample,  and  highly  interesting, 
of  their  manners  ;  though  most  of  the  writers  do  not  determine  the 
species  sufficiently  to  enable  us  to  judge  of  what  particular  Land-Crab 
they  are  writing.  All  these  authors  will  however  well  repay  the 
trouble  of  consulting  them. 

Latreille  sums  up  what  he  considers  the  credible  parts  of  these  nar- 
ratives thus  : — "  The  crabs  pass  the  greatest  part  of  their  life  on  land, 
hiding  themselves  in  holes,  and  not  coming  forth  till  evening.  Some 
keep  about  cemeteries.  Once  a  year,  when  they  would  lay  their  eggs, 
they  assemble  in  numerous  bands,  and  move  in  the  shortest  direction 
to  the  sea,  without  caring  for  any  obstacles.  After  they  have  finished 
their  deposit  they  return  much  weakened.  It  is  said  that  they  block 
up  their  burrows  during  their  moult;  and  while  they  are  undergoing 
this  operation,  and  are  still  Boft,  they  are  called  fioursiers  (Purse- 
Crabs)  [Birous],  and  their  flesh  is  then  much  esteemed,  although  it  is 
sometimes  poisonous.  This  quality  is  attributed  to  the  fruit  of  the 
manchineel,  of  which  the  people  think,  falsely  perhaps,  that  the  crabs 
have  eaten." 

With  regard  to  the  alleged  want  of  foundation  for  the  story  of  the 
Land-Crabs  being  sometimes  poisonous,  in  consequence  of  what  they 
have  eaten,  there  are  so  many  testimonies  to  the  fact,  that  it  will  be 
a  fault  on  the  right  side  to  be  cautious.  Thus  Sloane,  who  praises 
(as  who  does  not?)  their  delicacy  of  taste,  says  : — "  They  are  thought 
to  be  poysonous  when  they  feed  on  the  Mansanilla-tree  leaves  or  fruit, 
which  I  suppose  may  come  from  some  of  it  sticking  to  their  chaps,  or 
lying  undigested  in  their  stomachs,  which  are  not  separated  before 
eating."  Catesby  writes  : — "  Some  are  black,  some  yellow,  some  red, 
and  others  variegated  with  red,  white,  and  yellow  mixed.  Some  of 
these,  as  well  as  of  the  fish  of  this  country,  are  poisonous  ;  of  which 
several  people  have  died,  particularly  of  the  black  kind  :  the  light- 
coloured  are  reckoned  best,  and  when  full  in  flesh  are  very  well  tasted. 
In  some  of  the  sugar  islands  they  are  eat  without  danger,  and  are  no 
small  help  to  the  negro  slaves,  who  on  many  of  the  islands  would  fare 
very  ill  without  them.  They  feed  on  vegetables."  Hughes,  speaking 
of  the  '  large  white  land-crab,'  and  its  feeding  on  grass,  &c,  remarks  : 
"  They  likewise  often  feed  upon  manchineel  apples,  as  well  as  upon 
the  leaves  or  berries  of  poison-trees.  At  such  times  they  are  dangerous 
to  be  eaten,  unless  very  great  care  be  taken  to  wash  the  fat,  as  well  as 
the  other  meat  on  the  inside,  with  lime-juice  and  water."  He  says  the 
same  in  effect  of  '  the  Mulatto  Crab.' 

M.  Milne-Edwards  thus  gives  his  summary  : — ■"  The  greater  number 
ordinarily  haunt  humid  places,  and  hide  themselves  in  holes  which 
they  excavate  in  the  earth,  but  the  localities  preferred  by  them  vary 
with  the  species.  Some  live  in  the  low  and  marshy  lands  near  the 
sea,  others  on  the  wooded  hills  far  from  the  shore  ;  and  at  certain 
epochs,  these  last  quit  their  habitual  dwelling  to  go  to  the  sea.  It  is 
even  reported  that  then  these  Crustaceans  unite  in  great  bands,  and 
thus  make  very  long  journeys  without  suffering  themselves  to  be 
stopped  by  any  obstacle,  and  laying  waste  everything  in  their  route. 
Their  principal  food  consists  of  vegetable  substances,  and  they  are 
nocturnal  or  crepuscular  in  their  habits.  It  is  more  particularly  in 
the  rainy  season  that  they  quit  their  burrows,  and  they  run  with  great 
rapidity.  It  would  appear  that  it  is  at  the  time  of  laying  that  they 
go  to  the  sea  and  there  deposit  their  eggs,  but  we  know  of  no  decidedly 
positive  observation  on  this  point.  During  their  moult  they  remain 
hidden  in  their  burrows."    ('  Hist.  Nat.  des  Crustaces.') 

We  select  Browne's  account  of  the  Black  or  Mountain  Crab  (Cancer 
ruricola,  Linn.),  because  he  resided  many  years  in  the  island  of 
Jamaica,  and  seems  to  have  lost  no  opportunity  of  making  personal 
observations  : — "  These  creatures  are  very  numerous  in  some  parts  of 
Jamaica,  as  well  as  in  the  neighbouring  islands,  and  on  the  coast  of 
the  main  continent.  They  are  generally  of  a  dark  purple  colour,  but 
this  often  varies,  and  you  frequently  find  them  spotted,  or  entirely  of 
another  hue.    They  live  chiefly  on  dry  land,  and  at  a  considerable 
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distance  from  the  sea,  which  however  they  visit  once  a  year  to  wash 
off  their  spawn,  and  afterwards  return  to  the  woods  and  higher  lands, 
where  they  continue  for  the  remaining  part  of  the  season  ;  nor  do  the 
young  ones  ever  fail  to  follow  them  as  soon  as  they  are  able  to  crawl. 
The  old  crabs  generally  regain  their  habitations  in  the  mountains, 
which  are  seldom  within  less  than  a  mile,  and  not  often  above  three 
miles  from  the  shore,  by  the  latter  end  of  June,  and  then  provide 
themselves  with  convenient  burrows,  in  which  they  pass  the  greatest 
part  of  the  day,  going  out  only  at  night  to  feed.  In  December  and 
January  they  begin  to  be  in  spawn,  and  are  then  very  fat  and  delicate, 
but  continue  to  grow  richer  until  the  month  of  May,  which  is  the 
season  for  them  to  wash  off  their  eggs.  They  begin  to  move  down  in 
February,  and  are  very  much  abroad  in  March  and  April,  which  seems 
to  be  the  time  for  the  impregnation  of  their  eggs,  being  then  frequently 
found  fixed  together ;  but  the  males  about  this  time  begin  to  lose 
their  flavour  and  the  richness  of  their  juices.  The  eggs  are  discharged 
from  the  body  through  two  small  round  holes  situated  at  the  sides, 
and  about  the  middle  of  the  under  shell  :  these  are  only  large  enough 
to  admit  one  at  a  time ;  and  as  they  pass  they  are  entangled  in  the 
branched  capillaments,  with  which  the  under  side  of  the  apron  is 
copiously  supplied,  to  which  they  stick  by  the  means  of  their  proper 
gluten,  until  the  creatures  reach  the  surf,  where  they  wash  them  all 
off,  and  then  they  begin  to  return  back  again  to  the  mountains.  It  is 
remarkable  that  the  bag  or  stomach  of  this  creature  changes  its  juices 
with  the  state  of  the  body  ;  and  while  poor  is  full  of  a  black,  bitter, 
disagreeable  fluid,  which  diminishes  as  it  fattens,  and  at  length  acquires 
a  delicate  rich  flavour.  About  the  month  of  July  or  August  the  crabs 
fatten  again,  and  prepare  for  moulting,  filling  up  their  burrows 
with  dry  grass,  leaves,  and  abundance  of  other  materials  :  when  the 
proper  period  comes  each  retires  to  his  hole,  shuts  up  the  passage, 
and  remains  quite  inactive  until  he  gets  rid  of  his  old  shell  and  is  fully 
provided  with  a  new  one.  How  long  they  continue  in  this  state  is 
uncertain ;  but  the  shell  is  observed  to  burst  both  at  the  back  and 
sides  to  give  a  passage  to  the  body,  and  it  extracts  its  limbs  from  all 
the  other  parts  gradually  afterward.  At  this  time  the  fish  is  in  the 
richest  state,  and  covered  only  with  a  tender  membranous  skin, 
variegated  with  a  multitude  of  reddish  veins,  but  this  hardens  gradu- 
ally after,  and  becomes  soon  a  perfect  shell  like  the  former  :  it  is 
however  remarkable  that  during  this  change  there  are  some  stony 
concretions  always  formed  in  the  bag,  which  waste  and  dissolve  gradu- 
ally as  the  creature  forms  and  perfects  its  new  crust.  A  wonderful 
mechanism  !  This  crab  runs  very  fast,  and  always  endeavours  to  get 
into  some  hole  or  crevice  on  the  approach  of  danger ;  nor  does  it 
wholly  depend  on  its  art  and  swiftness,  for  while  it  retreats  it  keeps 
both  claws  expanded,  ready  to  catch  the  offender  if  he  should  come 
within  its  reach,  and.  if  it  succeeds  on  these  occasions  it  commonly 
throws  off  the  claw,  which  continues  to  squeeze  with  incredible  force 
for  near  a  minute  after ;  while  he,  regardless  of  the  loss,  endeavours 
to  make  his  escape  and  to  gain  a  more  secure  or  a  more  lonely  covert, 
contented  to  renew  his  limb  with  his  coat  at  the  ensuing  change  ;  nor 
would  it  grudge  to  lose  many  of  the  others  to  preserve  the  trunk 
entire,  though  each  comes  off  with  more  labour  and  reluctance  as  their 
numbers  lessen." 

Thus  much  of  the  habits  of  the  Land-Crabs  of  the  New  World. 
The  late  Bishop  Heber,  in  his  '  Narrative '  gives  an  account  of  some 
Land-Crabs  in  India,  living  at  a  great  distance  from  the  sea,  and 
obstructed  by  great  obstacles  in  their  passage  to  it.  "  The  plain  of 
Poonah,"  writes  the  bishop,  "  is  very  bare  of  trees,  and  though  there 
are  some  gardens  immediately  around  the  city,  yet  as  both  these  and 
the  city  itself  lie  in  a  small  hollow  on  the  banks  of  the  river  Moola, 
they  are  not  sufficiently  conspicuous  to  interrupt  the  general  character 
of  nakedness  in  the  picture,  any  more  than  the  few  young  trees  and 
ornamented  shrubs  with  which  the  bungalows  of  the  cantonment  are 
intermingled.  The  principal  and  most  pleasing  feature  is  a  small 
insulated  hill  immediately  over  the  town,  with  a  temple  of  the  goddess 
Parvati  on  its  summit,  and  a  large  tank  (which,  when  I  saw  it,  was 
nearly  dry)  at  its  base.  All  the  grass-land  round  this  tank,  and 
generally  through  the  Deckan,  swarms  with  a  small  land-crab,  which 
burrows  in  the  ground,  and  runs  with  considerable  swiftness,  even 
when  encumbered  with  a  bundle  of  food  almost  as  big  as  itself.  This 
food  is  grass,  or  the  green  stalks  of  rice,  and  it  is  amusing  to  sea 
them  sitting  as  it  were  upright,  to  cut  their  hay  with  their  sharp 
pincers,  then  waddling  off  with  the  sheaf  to  their  holes  as  quickly  as 
their  sidelong  pace  will  carry  them."  Upon  this  passage  Mr.  Broderip 
observes,  that  when  we  call  to  mind  the  position  of  Poonah,  and  read 
of  the  neighbouring  river  and  tank,  we  may  feel  inclined  to  ask 
whether  the  river  or  the  tank  might  not  be  the  scene  of  ovipositing  ; 
and,  he  adds,  that  it  is  not  improbable  that  there  may  be  a  race  of 
land-crabs  appropriated  to  continental  or  even  insular  situations  out 
of  reach  of  the  ocean,  and  that  fresh  water  may  be  as  necessary  to 
their  reproduction  as  sea-water  is  to  the  land-crabs  of  the  West 
Indies.  Such  a  supposition,  he  thinks,  is  in  unison  with  the  bounti- 
ful provisions  of  nature  for  the  general  diffusion  of  animal  life. 
('  Zool.  Journal,'  vol.  iv.) 

Mr.  Westwood  in  his  interesting  paper  '  On  the  supposed  Existence, 
of  Metamorphoses  in  the  Crustacea'  ('Phil.  Trans.,'  1835),  notices  the 
abdomens  of  several  female  crabs  having  the  interior  surface  covered 
with  hundreds  of  eggs  or  newly-hatched  young,  which  were  in  the 
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collection  of  the  late  Rev.  Landsdown  Guilding.  One  of  the  bottles 
in  which  one  of  these  was  deposited  was  labelled  by  the  last-mentioned 
gentleman,  '  Eggs  and  Young  of  a  Land-Crab  not  undergoing  Meta- 
morphosis.' From  this  specimen  Mr.  Westwood  obtained  eggs,  and 
young  crabs  evidently  just  hatched,  and  others  at  a  rather  later  stage 
of  their  growth.  The  eggs  were  of  a  dark  reddish  colour,  showing 
through  the  outer  integument  the  rudimental  limbs  of  a  future 
animal  of  a  paler  colour.  On  removing  the  thin  transparent  pellicle 
which  surrounded  one  of  these  eggs,  the  eyes  were  most  conspicuous, 
the  tail  was  seen  extended  as  a  narrow  plate,  nearly  reaching  to  the 
eyes,  and  along  its  sides  lay  the  large  anterior  cheliferous  and  the 
four  following  simple  pairs  of  limbs.  The  existing  organs,  although 
perfectly  discernible,  occupied  only  a  small  portion  of  one  side  of  the 
egg,  its  greater  part  being  filled  with  hardened  matter  composed  of 
minute  molecular  grains.  The  animal  was  in  a  sufficiently  forward 
state  of  development  not  to  allow  the  least  doubt  to  be  entertained 
as  to  the  nature  of  these  limbs,  nor  did  any  organs  appear  answering 
to  the  two  large  split  pairs  of  natatory  organs  of  Zoea.  The  brauchi;c, 
in  a  fleshy  and  unorganised  state,  were  also  found  at  the  base  of  the 
legs.    The  eggs  were  1 1  lines  in  diameter. 

Mr.  Westwood  gives  in  his  '  Memoir '  figures  of  the  egg,  and  of  the 
young  crab  in  progressive  stages  of  growth. 

As  an  article  of  food  some  of  the  Land-Crabs,  when  in  season  and 
well  nourished,  may  be  considered  as  combining  the  qualities  of 
wholesomeness  and  delicious  flavour.  We  have  conversed  with  men 
of  various  tastes  who  have  partaken  of  this  luxurious  food,  and  all 
agree  in  describing  it  as  exquisite.  Indeed  it  appears  that  when 
simply  cooked  in  its  own  juices,  in  its  own  shell,  it  requires  no  con- 
diment but  a  squeeze  of  the  fragrant  lime  to  make  it  one  of  the  best 
of  dishes.  "  When  the  Black  Crab  (Gecarcinus  ruricola)  is  fat,"  says 
Dr.  Patrick  Browne,  "  and  in  a  perfect  state,  it  surpasses  everything 
of  the  sort  in  flavour  and  delicacy ;  and  frequently  joins  a  little  of 
the  bitter  with  its  native  richness,  which  renders  it  not  only  more 
agreeable  in  general,  but  makes  it  sit  extremely  easy  upon  the  stomach. 
They  are  frequently  boiled  and  served  up  whole  ;  but  are  commonly 
stewed  when  served  up  at  the  more  sumptuous  tables."  Land-Crabs 
have  been  brought  alive  to  this  country,  and  have  been  exhibited  in  the 
Zoological  Gardens  in  the  Regent's  Park,  London.  The  question  has 
been  asked  why  ai*e  not  these  crabs  imported  for  our  tables  as 
regularly  as  turtle  ?  Barrels  with  grass  and  other  vegetables,  such 
as  they  are  generally  kept  in,  when  there  is  no  better  convenience,  in 
their  native  country,  would  not  take  much  room  on  the  deck  of 
vessels ;  and  if  the  crabs  were  collected  at  the  proper  time  and  allowed 
sufficient  moisture,  and  only  sufficient  to  keep  them  in  health,  an 
ordinary  voyage  would  bring  them  to  us,  most  probably,  in  very  fail- 
condition. 

I  M.  Milne-Edwards  separates  the  Gecarcinians  into  the  following 
genera : — ■ 

Ufa  (Latreille). — Carapace  much  wider  than  it  is  long,  of  a  sub- 
oval  shape,  and  very  much  elevated ;  front  narrower  than  in  the  other 
Gecarcinians,  very  much  inclined,  and  nearly  semicircular;  orbits 
rather  large,  and  open  externally  below  their  external  angle;  anterior 
fossettes  suboval,  small,  and  separated  by  a  small  triangular  prolon- 
gation from  the  epistome ;  the  external  antenna  occupies  the  orbitary 
internal  canthus  ;  the  buccal  frame  is  of  a  rhomboidal  form  ;  the 
second  and  third  joint  of  the  external  jaw-feet  are  quadrilateral, 
nearly  of  the  same  size,  and  terminate  on  the  internal  side  by  a 
straight  border ;  the  fourth  joint  is  inserted  at  the  external  angle  of 
the  preceding,  and  is  applied  against  its  anterior  border ;  the  feet 
present  nothing  particular,  except  that  the  pincers  are  a  little  widened 
at  the  end  and  slightly  spoon-shaped,  and  that  the  tarsi  are  flattened, 
not  spinous,  and  nearly  of  the  same  form  as  in  Ocypode ;,  thoracic 
branchis:  five;  the  membrane  which  lines  the  vault  of  the  branchial 
cavity  is  folded  below  and  within,  so  as  to  form  at  its  lower  part  a 
sort  of  gutter  or  trough.  (Milne-Edwards.) 


'  Ufa  una-'' 


Uca  una  (Marcgrave). — M.  Milne-Edwards  considers  this  to  be  the 
Cancer  Ufaaud  Cancer  cordat  us  of  Linmcus,  Cancer  cordatus  of  Herbst, 
Ocypode  cordata  of  Latreille  ('  Hist.  Nat.  des  Crust,  et  Ins.'),  and  Uc a 
una  of  the  same  author  ('  Encyc.  Method.'),  and  Cecarcinus  Uca  of 
Lamarck.  He  observes  that  M.  Latreille  cites  his  Ocypode  fossor  as 
ono  of  the  synonyms  of  Uca  una,  but  that  he  (M.  Milne-Edwards) 
is  inclined  to  believe  that  it  is  rather  referrible  to  Ufa  l&vis. 

The  lateral  edges  of  the  carapace  in  this  species  are  furnished  with 
a  small  projecting  and  finely-dentilated  crest.  Pterygostomian  regions 
very  granulous.  Manus  spiny  above  and  within.  Feet  hairy  below, 
moderate  in  length;  the  third  pair  rather  longer  than  the  others. 
Size,  2  inches  (French).    The  Ufa  una  is  a  native  of  South  America. 

Cardisoma  (Latreille). — Carapace  more  elevated  and  square  than  in 
the  greater  part  of  the  same  tribe.  Buccal  frame  in  the  shape  of  a 
long  squared  figure,  with  its  lateral  edges  straight.  The  second  joint 
of  the  external  jaw-feet  narrowed  anteriorly,  and  the  third,  which  is  a 
little  shorter  than  the  preceding,  widening  from  behind  forwards,  so 
that  these  organs  leave  between  them,  in  the  middle  of  the  buccal 
apparatus,  a  wide  space  with  nearly  the  form  of  a  lozenge ;  the  third 
joint,  which  is  nearly  cordiform,  is  notched  on  its  anterior  border,  and 
gives  insertion  at  its  external  angle  to  the  fourth  joint,  which  like  the 
succeeding  ones  always  remains  exposed.  Front  very  large  and  nearly 
straight.  Antennary  fossettes  transversal,  and  separated  by  a  semi- 
circular and  very  wide  surface.  Feet  of  the  third  and  fourth  pairs 
longest ;  the  tarsi  quadrilateral  and  very  spiny.  Branchial  placed 
under  the  vault  of  the  sides,  seven  on  each  side,  the  first  being 
ordinarily  very  small  and  the  last  two  very  long. 

The  species  of  this  genus  live  in  the  woods,  and  dig  deep  and 
oblique  holes,  whence  they  come  not  forth  except  at  night.  (Milne- 
Edwards.) 

C.  Carnifex.  This,  according  to  M.  Milne-Edwards,  is  the  Cancer 
Carnifcx  of  Herbst ;  Ocypode  cordata,  Gecarcinus  Carnifex,  and  Cardi- 
soma Carnifex  of  Latreille  ;  and  he  cites  also  Gecarcinus  hirtipes  of 
Lamarck,  as  a  synonym,  but  with  a  query.  —  Carapace  very  much 
elevated,  and  its  surface  very  much  curved  from  before  backwards, 
but  nearly  horizontal  transversely  :  its  lateral  edges  marked  by  a  pro- 
jecting and  elevated  line.  A  small  tooth  behind  the  external  orbitary 
angle.  Four  rows  of  spines  upon  the  tarsi ;  the  two  lower  not  nume- 
rous. Pincers  large  on  one  side.  Manus  very  large.  Fingers  touching 
nearly  throughout  their  length.  Length,  2  inches  (French).  (Milne- 
Edwards.)  v~- 

It  is  found  in  the  neighbourhood  of  Pondicherry. 


Cardisoma  Carnifex. 


Cancer  Hydromus  of  Herbst,  in  the  opinion  of  M.  Milne-Edwards, 
is  evidently  a  species  approximating  closely  to  the  preceding,  if  indeed 
it  can  be  distinguished  from  it. 

Cardisoma  Guanhumi,  which  inhabits  the  Antilles,  is  more  than 
three  inches  in  length,  and  the  claws  of  the  male  are  larger  than  the 
body,  very  much  curved,  and  not  touching  except  at  their  extremity. 

Gecarcoidea. — Carapace  more  oval  and  less  elevated  than  in  the  pre 
ceding  genera.  Front  of  moderate  length,  straight,  and  very  much 
inclined.  Antennary  fossettes  rounded,  and  separated  by  a  small 
triangular  prolongation  of  the  front.  Orbits  small;  their  inferior 
border  much  less  projecting  than  in  the  preceding  genera,  and  leaving 
between  its  internal  angle  and  the  external  antenna  a  large  and  deep 
notch.  Buccal  frame  not  so  clearly  circumscribed  as  ordinarily,  and 
rather  circular  than  square.  External  jaw-feet  with  a  wide  space 
between  them  ;  their  third  joint  much  less  than  the  secoud,  nearly 
quadrilateral,  little  or  not  at  all  narrowed  backwards,  and  deeply 
notched  at  its  anterior  edge,  at  the  middle  of  which  is  inserted  the 
succeeding  joint,  which  is  exposed. 

G,  Lalandii.    Carapace  inclining  to  oval,  and  without  a  crest  on  iU 
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lateral  edges.  Feet  strong ;  pineer3  large,  cylindrical,  tuberculous, 
and  touching  throughout  their  length;  anterior  edge  of  the  arms 
nodulous  ;  succeeding  feet  dentilated  on  the  edges,  those  of  the  third 
pair  the  longest.  Six  rows  of  dentations  on  the  tarsi.  Colour 
brownish-red.  Length  rather  more  than  three  inches.  (Milne- 
Edwards.) 

It  is  found  in  Brazil. 

Gecarcinus. — Carapace  not  much  elevated,  but  very  convex  on  the 
sides.  Front  very  strongly  curved  below.  Orbits  deep,  inclining  to 
oval,  and  without  a  notch  on  the  external  side.  Internal  antenna; 
nearly  hidden  under  the  front,  which  has  a  small  prolongation  that 
goes  to  join  the  epistome.  The  disposition  of  the  external  antennrc 
and  that  of  the  canthus  of  the  orbit  nearly  the  same  as  in  the  preceding 
genus.  Buccal  frame  nearly  circular,  and  not  clearly  separated  from 
the  pterygostomian  regions.  External  jaw-feet  very  wide,  but  with  a 
space  between  them  ;  their  second  joint  completely  covers  the  suc- 
ceeding joints,  which  are  inserted  on  its  internal  surface.  The  external 
appendage  of  these  organs  is  hidden  under  their  second  joint,  and  its 
extremity  scarcely  overpasses  it.  Feet  presenting  nothing  remarkable, 
excepting  that  their  edges  are  armed  with  spiniform  teeth. 

It  is  an  inhabitant  of  the  Antilles  and  Australasia. 

O.  ruricola  ;  Cancer  terrestris,  Seba ;  Cancer  ruricola,  Linnseus  ;  the 
Land-Crab,  Sloane;  the  Black  or  Mountain-Crab,  Browne;  Crabe 
Violet  (?),  Labat.  Tarsi  armed  with  six  rows  of  spiniform  teeth. 
Internal  edge  of  the  third  joint  of  the  jaw-feet  without  any  remark- 
able fissure.  Carapace  very  large.  A  few  teeth  on  the  internal  edge 
of  the  carpus.  Length  rather  more  than  three  inches.  Colour 
purplish  or  reddish-violet,  or  yellow  washed  with  red.  (Milne- 
Edwards.) 

It  is  found  in  the  Antilles. 


Land-Crab  [Gecarcinus  ruricola). 


Fossil  Gecarcinians. — M.  Desmarest,  in  his  '  Histoire  Naturelle  des 
Crustacds  Fossiles,'  describes  and  figures  a  species  which  he  notices  as 
being  sufficiently  common  in  collections  uuder  the  name  of  Gecar- 
cinus trispinosus.  The  same  author,  in  his  '  Considerations  GeneVales 
sur  la  Classe  des  Crustacds,'  alludes  to  this  figure  and  description  ; 
and  observes  that  he  has  arranged  the  fossil,  with  doubt,  under  the 
genus  Gecarcinus.  M.  Milne-Edwards  ('  Histoire  Naturelle  des  Crus- 
tacds') expresses  his  belief  that  this  fossil  is  not  a  Gecarcinian  ;  and 
says  that  it  would  appear,  from  the  form  of  the  carapace,  to  approxi- 
mate more  to  the  genus  Pseudoejrapsus. 

GECKO'TID^E,  a  natural  family  of  Saurian  Reptiles,  belonging  to 
Gray's  sub-order  Pachyglossa,  and  the  tribe  Nyctisawa. 

Their  head  is  wide  and  flattened,  with  the  mouth  wide ;  the  nostrils 
are  distinct  and  lateral ;  the  eyes  large,  hardly  surrounded  by  short 
lids,  the  lower  edge  of  which  in  the  greater  number  of  species  does 
not  project  outwards,  the  pupil  sometimes  rounded,  but  most  fre- 
quently dentilated,  linear,  and  lightly  fringed ;  and  the  auditory 
opening  bordered  with  two  folds  of  the  skin.  The  teeth  are  small, 
equal,  compressed,  sharp  at  the  point,  entire,  and  planted  in  the 
internal  edge  of  the  jaws  :  there  are  none  on  the  palate.  The  tongue 
is  short,  fleshy,  capable  of  but  little  elongation,  and  free  at  its  extre- 
mity, which  is  either  rounded  or  flattened,  or  vei»y  slightly  notched. 

Their  neck  is  apparently  little,  in  consequence  of  the  width  of  the 
back  part  of  the  head  and  the  squareness  of  the  shoulders.  Their 
body  is  thick  and  short,  depressed,  and  low  on  the  legs,  with  a  belly 
flat  below,  dragging  on  the  ground,  and  largest  in  the  middle.  There 
is  no  crest  on  the  back.  The  tail  varies,  but  is  not  long,  and  often  has 
folds  or  circular  depressions,  but  never  a  dorsal  crest. 

The  feet  are  short,  nearly  equal  in  length,  wide  apart,  and  robust ; 
the  toes  nearly  equally  long,  most  frequently  flattened  below,  widened, 
and  furnished  with  transverse  imbricated  plates ;  the  nails  vary,  but 
they  are  ordinarily  hooked,  sharp,  and  retractile.  The  conformation 
of  the  feet  enables  the  Geckos  to  run  with  ease  on  the  smoothest 


surfaces  in  every  direction,  or  to  remain  stationary  on  them,  with  the 
back  downwards,  after  the  manner  of  a  common  house-fly. 

The  skin  is  defended  by  equal  granular  scales,  most  frequently 
interspersed  with  other  tubercular  scales,  the  points  blunt  or  angular. 
There  are  femoral  pores,  or  pores  in  front  of  the  vent,  on  the  same  line 
in  the  majority  of  species,  and  most  frequently  in  the  males  only. 
The  limbs  and  sides  are  sometimes  bordered  with  fringed  membranes. 

Skeleton. — The  skull  of  the  Geckotidoi  is  marked  by  some  peculiar 
characters.  The  bones  are  well  defined,  nor  do  the  sutures  seem  to 
be  obliterated  by  age.  In  general  contour  it  approaches  the  skull  of 
the  Crocodilidm  by  its  width,  its  flatness,  and  its  length  ;  its  particular 
resemblances  to  the  same  part  in  that  family  are  to  be  found  in  tht3 
disposition  of  the  orbits  and  in  the  articulation  of  the  jaws.  The 
excavations  for  the  eyes  are  very  large  and  apparently  incomplete, 
inasmuch  as  the  orbital  frame  is  not  entirely  bony  in  its  back  part, 
nor  has  it,  so  to  speak,  any  flooring,  so  that  when  deprived  of  the 
softer  parts  the  cavity  communicates  with  the  mouth.  The  articula- 
tion of  the  jaw  is  quite  backwards,  and  the  os  quadratum  or  interarti- 
cular  bone  is  wide,  short,  and  hollowed  on  its  posterior  surface,  for 
the  purpose  of  receiving  the  muscle,  whose  office  it  is  to  open  the  jaws 
and  keep  them  open.  The  skull  differs  from  that  of  the  other  lizards 
generally  in  the  extreme  smallness  of  the  jugal  and  temporal  bones, 
and  in  having  the  parietal  bones  divided  longitudinally  into  two. 


Skull  of  a  species  of  Gecko, 
a,  cranium  ;  6,  lower  jaw  ;  c,  a  tooth  enlarged.    (Cuv.,  1  Oss.  Foss.') 

The  vertebrae  vary  in  number,  and,  according  to  Meckel,  their  body 
is  hollowed  into  two  conical  cavities,  very  nearly  like  those  of  fishes  : 
the  spinal  column  is  without  any  spinous  processes  or  projections. 
The  first  three  or  four  cervical  vertebrae  only  are  without  false  ribs  or 
transverse  articulated  apophyses.  These  are  gradually  developed,  aud 
go  on  increasing  in  length  and  curvature  to  the  fifth  or  seventh,  but 
none  of  them  are  actually  joined  to  the  great  anterior  portion  of  the 
sternum.  Those  which  follow  reach  and  are  articulated  with  that 
bone.  They  are  succeeded  by  the  free  or  abdominal  ribs,  which  nearly 
equal  in  number  the  vertebras  which  precede  the  pelvis,  at  least  in  the 
Banded  Gecko. 

The  sternum  in  the  Common  Gecko  (Platydactylus  cjutlatus  of 
Cuvier;  Gecko  verus  of  Merrem  and  Gray),  consists  of  a  very  solid 
plate,  which  receives  anteriorly  and  laterally  in  two  angular  notches 
the  coracoid  bones,  which  are  wide  and  delicate,  and  the  clavicles, 
which  are  narrow,  elongated,  and  flattened,  more  especially  at  their 
sternal  extremity.  The  rhomboid  and  backward  portion  of  this 
sternal  plate  affords  attachment  on  the  two  posterior  facings  to  three 
pairs  of  ribs.  From  the  posterior  or  abdominal  angle  of  this  boae 
two  small  parallel  bones  or  sternal  prolongations  are  given  off,  along 
which  three  other  pairs  of  ribs  are  affixed  by  ligaments.  After  these 
six  pairs  of  sternal  ribs  come  seven  other  pairs,  which  are  curved  at 
their  free  or  abdominal  extremity  into  an  obtuse  angle,  so  that  they 
are  at  this  end  directed  forwards  without  any  junction  to  a  mesial 
line,  as  in  the  Chameleons.  M.  Dumdril  says  that  generally  he  has 
only  counted  17  ribs,  but  he  observes  that  there  are  24  iu  the  Banded 
Gecko  (Platydactyl/us  viltatus  of  Cuvier;  Gecko  vittatus  of  authors). 
Hence  M.  Dunieril  concludes  that  the  number  of  ribs  varies  according 
to  the  species. 

The  caudal  and  pelvic  vertebras  require  notice.  The  articulation  of 
the  former  is  either  weak,  or  the  body  of  the  vertebra  itself  is  apt  to 
break  iu  the  middle,  so  that  a  slight  effort  separates  them,  aud  many 
individuals  consequently  lose  their  tails.  When  these  are  regenerated, 
cartilage  is  generally  found  in  the  place  of  the  former  bone,  and  the 
tail  then  presents  a  variety  of  forms. 

The  bones  of  the  limbs  do  not  differ  from  those  of  the  other  Saurians 
so  as  to  require  any  particular  description,  with  the  exception  of  those 
of  the  feet,  and  there  the  difference  is  striking  with  relation  to  the 
greater  portion  of  the  class.  In  the  Geckotidx  the  bones  of  the  feet 
are  so  disposed  as  to  receive  the  five  toes  of  equal  or  nearly  equal 
length,  and  which  radiate  as  it  were  from  a  centre  so  as  to  form  a 
nearly  complete  circle ;  for  the  external  or  great  toe  cannot  separate 
itself  from  the  others  to  extend  itself  backwards.  The  toes  are  not 
always  furnished  with  nails ;  but  fSiey  are  often  provided  with  very 
remarkable  ones,  which  by  their  mobility  and  retractility  remind  tho 
observer  of  the  organisation  of  the  same  parts  in  the  Cats  (Felidaz), 
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Muscular  System. — The  muscles  of  the  Gcckolidai  are  highly  irritable, 
as  might  be  expected  in  such  nimble  creatures.  Their  power  of 
adhering  to  smooth  surfaces  makes  it  necessary  that  the  resistance 
produced  by  the  adhesion  should  be  instantaneously  overcome  in  case  of 
danger ;  and  we  accordingly  find  that  a  Gecko  which  at  one  moment 
is  fixed  motionless  to  a  spot,  vanishes  as  it  were  in  the  next  from 
under  the  hand  stretched  forth  to  capture  it. 

The  brain  and  nervous  system  are  considerably  developed  in  the 
QccTcotidw,  and  the  greater  part  of  the  senses  are  acute. 

Sight. — The  orbits,  as  we  have  seen,  are  large  and  without  any 
flooring  or  base,  and  as  the  eye  in  this  family  is  very  large  in  propor- 
tion to  the  size  of  the  animal,  the  projection  of  the  posterior  part  of 
the  globe  may  be  seen  in  the  inside  of  the  mouth  much  in  the  same 
way  as  is  observable  in  some  fishes.  There  is  scarcely  any  lid,  and 
what  there  is  is  so  small  that  an  additional  appearance  of  prominence 
is  given  to  the  eyeball.  This  lid  is  simple,  circular,  and  adherent  to 
the  globe  of  the  eye  by  an  internal  fold.  There  is  a  nictitating  mem- 
brane. Most  persons  have  seen  that  an  epidermic  scale  which  seems 
to  be  the  external  layer  of  the  cornea  comes  off  in  serpents  with  the 
rest  of  the  skin,  and  in  the  Geckos  also  the  integument  passes  over 
the  front  of  the  eyeball.  The  eye  in  such  animals  never  appears 
humid.  M.  Jules  Cloquet  has  shown  that  in  the  serpents  the  tears 
probably  are  diffused  between  the  epidermic  scale  and  cornea  in  order 
to  arrive  at  the  nostrils.  The  pupil  is  sometimes  rounded,  but  most 
frequently  presents  a  linear  slit,  the  edges  of  which  are  fringed,  so 
that  the  animal  can  at  its  pleasure  dilate  or  diminish  the  opening 
through  which  the  light  and  the  images  are  to  be  admitted  to  the 
retina.  Like  the  Cats  therefore,  the  Geckos,  though  said  to  be 
nocturnal  in  their  habits,  can  also  see  perfectly  well  in  broad  daylight. 

Hearing. — The  auditory  apertures  in  this  family  are  sometimes  in 
the  form  of  slits,  sometimes  in  that  of  oval  or  circular  holes,  and  the 
edges  are  often  rounded  and  sometimes  dentilated.  Wagler  states 
that  these  apertures  can  be  closed  in  Ptyodactylus  and  Spheriodactylw, 
and  it  is  extremely  probable  that  the  rims  have  a  power  of  approxi- 
mation generally.  The  tympanum  lies  deep,  and  the  auditory  cavity 
communicates  with  the  back  of  the  mouth  or  throat  for  the  admission 
of  air,  as  in  most  pulmoniferous  animals.  M.  Dumeril  says,  that  he 
has  proved  the  sensibility  of  these  animals  to  the  least  noises,  and 
that  their  sense  of  hearing  is  very  fine. 

Smell. — The  structure  of  the  nostrils  in  this  family  would  not 
lead  to  the  conclusion  that  their  sense  of  smelling  is  very  acute, 
though  it  is  probably  more  highly  developed  than  it  is  in  the  Frogs. 

Taste. — The  Qeckotidce  swallow  their  prey  living,  or  nearly  so,  and 
almost  entire,  but  the  presence  and  form  of  the  teeth  render  it  pro- 
bable that  they  can  masticate  ;  and  this  power,  combined  as  it  is  with 
the  form  and  structure  of  the  tongue,  which  is  soft,  moveable,  very 
fleshy,  and  furnished  with  papillae,  seems  to  indicate  a  certain  degree 
of  the  sense  of  taste. 

Touch  and  Integuments. — The  skin  of  the  Geckos  is  generally 
delicate,  and  adheres  but  little  to  the  muscles,  from  which  it  is  easily 
detached.  In  the  middle  of  the  back,  and  sometimes  on  the  sides, 
granular  tubercles  rounded  on  their  edges,  with  others  which  project 
at  the  centre,  and  are  even  fashioned  into  facets,  are  to  be  detected  in 
the  greater  number.  When  the  skin  is  detached  and  held  up  to  the 
light  it  is  seen  to  be  regularly  furnished  with  small  delicate  rounded 
escutcheon-like  bodies,  set  in  the  thickness  of  the  skin.  The  form  and 
distribution  of  these  bodies  vary  according  to  the  different  species  in 
the  regions  of  the  belly,  of  the  neck,  of  the  thighs,  of  the  head,  and  of 
the  tail.  M.  Dumeril,  who  gives  us  this  information,  goes  on  to  state 
that  generally  the  skin  of  the  Geckotidw  is  gray  or  yellowish,  but  that 
there  are  species  in  which  lively  colours  are  disposed  on  some  parts 
of  their  bodies,  and  that  it  is  even  said  that  tints  of  red,  blue,  and 
yellow  may  be  distinguished,  which  the  animal  causes  to  appear  and 
disappear  nearly  after  the  manner  of  the  chameleons.  Some  travellers 
assured  Wagler  that  certain  Indian  Geckos  became  luminous  or 
phosphorescent  during  the  night. 

In  some  of  the  species  the  skin  is  prolonged  on  the  sides  of  the 
body  and  tail  into  membranes  regularly  festooned  or  fringed,  and  the 
Geckos  generally  moult  or  change  their  skins  at  certain  periods  of  the 
year,  when  their  colours,  as  is  usual  in  such  cases,  become  brighter. 
M.  Dumeril  says  that  he  has  himself  observed  this  in  living  individuals 
captured  in  their  wild  state  at  Cordova,  in  Spain,  in  the  middle  of  the 
summer.  There  can  be  little  doubt  that  there  is  considerable  sensi- 
bility where  the  skin  is  constructed  as  it  is  in  the  Geckos ;  but  in 
considering  the  sense  of  touch,  the  curious  organisation  of  the  feet 
and  toes  demands  our  particular  attention.  These  are  the  great  organs 
of  station  or  fixation  and  progression,  and  the  manner  in  which  they 
perform  their  office  is  very  interesting.  M.  Dumeril,  after  referring 
to  Wagler's  reflections  on  this  subject  in  his  remarks  on  the  Platy- 
glossi,  gives  his  own  observations  on  this  part  of  the  organisation  of 
the  Geckos.  He  refers  to  the  comparative  shortness  and  general 
structure  of  the  feet  above  given,  and  then  proceeds  to  notice  the 
particular  conformation  of  the  toes  in  the  greatest  number  of  species. 
The  lower  surface  of  these,  and  the  sole,  are  very  much  dilated, 
widened,  and  furnished  with  small  plates  or  lamellae,  following  or 
overlying  each  other  (lamelles  placees  en  recouvrement)  in  a  regular 
manner,  but  in  a  mode  which  varies  in  the  different  species.  The 
nails,  which  are  sometimes  wanting  on  all  the  toes,  are  most 


frequently  pointed,  hooked,  and  more  or  less  retractile,  constituting  a 
sort  of  claws,  which  remain  constantly  sharp.  The  toes  are  some- 
times united  at  their  base,  and,  as  it  were,  semipalmated.  In  some  of 
the  species,  Ptyodactylus  and  Spheriodactylus  of  Cuvier,  for  instance, 
the  extremity  of  the  toes  expands,  and  widens  considerably  in  form  of 
a  fan  or  semi-disc,  as  in  the  Tree-Frogs. 

The  membranous  and  soft  plates  with  which  the  lower  surface  of 
the  toes  of  the  Geckos  are  furnished  present  a  variety  of  modifications 
in  the  different  genera.  Sometimes  they  are  simple,  or  continued 
from  one  edge  to  the  other,  and  those  of  this  class  offer  distinctions  in 
the  furrows  themselves,  and  in  the  curves  described  by  the  lines 
which  mark  them  ;  sometimes  they  are  separated  longitudinally  by  a 
groove  ;  sometimes  they  are  complete  or  continued  throughout  the 
length ;  sometimes  they  exist  on  the  last  phalanges  only  ;  and  lastly, 
in  the  aberrant  genera  they  are  hardly  distinct.  The  modifications  of 
this  curious  apparatus,  as  well  as  the  absence  or  presence  of  the  nails, 
afford  the  leading  characters  on  which  herpetologists  have  esta- 
blished the  different  genera,  and  we  here  present  the  various  forms 
collected  by  M.  Dumeril. 


2         2a  3  3a  7  7a 


Form  and  structure  of  the  under  part  of  the  toes  of  Geckotidce.  The  figure 
marked  with  the  numeral  only,  represents  the  foot :  the  figure  marked  with  the 
added  letter  a,  represents  the  structure  of  the  lower  part  of  the  toe.  2,  Platy- 
dactylus Cepedianus ;  3,  Platydactylus  JEgyptiacus ;  4,  Platydactylus  guttatus 
(Gecko  verus,  Common  Gecko,  of  Gray);  5,  Platydactylus  homalocephalus 
(Ptychozoon,  of  Kuhl;  Pteropleura,  of  Gray);  6,  Platydactylus  Leachianus 
(Ascalabotes  Leachianus;  Griff.,  *  Anim.  King.');  7,  Memidactylus  Oualensis 
(Peropus,  of  Wiegmann)  ;  8,  Hemidactylus  triedrus. 


The  numerals  and  letters  indicate  the  same  parts  as  they  do  in  the  uppe 
figure,  with  the  exception  of  7,  b,  which  represents  a  claw  in  profile.  2,  Thcco- 
dactylus  Theconyx ;  3,  Ptyodactylus  Hasselquistii  (P.  guttatus,  of  Itiippell, 
House-Gecko,  Griff.  '  Anim.  King.') ;  4,  Ptyodactylus  fimbriatus  (Gecko 
fimbriatus  of  authors  ;  Fimbriated  Gecko,  Griff.,  '  Anim.  King.')  ;  5,  Phytic 
dactylus  porphyrcus ;  0,  Gymnodactylus  scaber  (Stenodactylus  scaber  of 
Kuppell ;  Cyrlodactylus,  of  Gray?)  ,•  7,  Gymnodactylus  pulchellus  (Gonyodac- 
tylus  pulchellus  of  Wagler;  Oyrtodactylus  pulchellus,  of  Gray) ;  7,  b  represents 
a  claw  of  the  animal  seen  in  profile. 

Digestive  System, — The  numerous  teeth  of  the  Geckos  are  similar 
in  form  and  length,  placed  on  the  same  line,  and  fixed  in  a  longitu- 
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dinal  furrow  cm  the  internal  edge  of  the  jaw  by  the  external  surface 
of  their  roots.  The  enamelled  crowns  are  cutting,  and  their  base  is 
rounded.  From  their  position  in  the  jaw,  Wagler  has  derived  his 
designation  Pleurodonts,  the  teeth  being  attached  laterally  while  they 
are  free  internally,  or  in  the  furrow  destined  for  their  reception.  In 
the  greater  number  the  crown  increases  from  above  downwards. 
These  teeth  are  so  closely  set  that  they  seem  to  touch  each  other,  and 
altogether  form  a  very  trenchant  dentilated  blade,  though  not  long 
enough  for  cutting  up  substances  of  any  thickness,  nor  does  the  bite 
of  the  animal  inflict  a  wound. 

The  oesophagus  is  very  wide,  and  M.  Dume'ril  notices  an  extraordi- 
nary appearance  therein,  when  it  is  remembered  that  the  part  is  not 
exposed  to  the  light.  In  many  species,  both  living  and  dead,  which 
he  examined,  he  found  the  interior  of  this  canal  strongly  coloured 
with  different  but  uniform  shades,  sometimes  of  an  orange-yellow, 
but  principally  of  a  deep  black.  There  is  no  distinct  limit  between 
the  oesophagus  and  the  stomach;  the  crop  (jabot)  is  continuous,  and 
the  whole  forms  a  kind  of  longitudinal  sac,  which  appears  to  be  sud- 
denly narrowed  at  the  point  corresponding  to  the  pylorus,  which  is 
not  to  be  detected  except  by  this  diminution  of  diameter  and  its 
position  on  the  free  and  lower  edge  of  the  liver.  The  intestine  is 
arranged  in  sinuous  folds,  and  about  three  times  the  length  of  the 
oesophagus  and  ventriculus  taken  together,  it  turns  to  the  left,  and  is  lost 
on  the  side  of  a  true  and  large  caecum,  furnished  with  an  appendage, 
and  terminating  by  a  large  tube  which  has  its  opening  in  the  cloaca. 

The  triangular  liver  is  placed  in  the  mesial  line,  but  its  upper  angle 
is  so  much  elongated,  that  in  some  species  it  forms  a  conical  point,  at 
least  twice  as  long  as  the  base.  This  point  lies  in  front  of  the  stomach 
in  the  space  left  by  the  two  lungs  when  they  are  filled  with  air. 
Below,  the  liver  enlarges,  and  is  divided  into  many  lobes  or  indistinct 
strips,  with  the  exception  of  that  on  the  left,  which  is  longest.  The 
gall-bladder  is  situated  under  the  mesial  lobe.  M.  Dumeril  states 
that  there  does  not  appear  to  be  a  pancreas,  but  he  observed  in  the 
Common  Gecko  and  in  the  Fimbriated  Gecko  (Ptyodactylus  fimbriatus) 
a  very  small  spleen  situated  on  the  left  side  of  the  stomach. 

Circulating  System. — The  shape  of  the  heart  varies.  In  the 
Common  Gecko  it  is  large  and  flat,  but  has  nevertheless  a  tolerably 
regular  conical  form,  the  point  of  the  cone  being  below,  and  the 
base,  which  is  slightly  notched,  leaning  on  the  root  of  the  two  lungs. 
In  the  Fimbriated  Gecko,  on  the  contrary,  M.  Dume'ril  states  the 
heart  to  be  proportionally  smaller,  and  apparently  formed  of  three 
distinct  but  approximated  portions,  the  two  upper  rounded  and  oval, 
resembling  auricles,  and  the  other  and  lower  portions  small  and 
conical.  He  acknowledges  that  he  has  not  followed  out  the  vascular 
system,  but  presumes  that  it  resembles  in  its  distribution  that  of  the 
other  Saurians. 

Respiratory  System,  and  Organ  of  Voice. — The  glottis  consists  of 
a  longitudinal  slit  with  two  large  lips,  which  form  a  sort  of  tubercle 
behind  the  posterior  notched  portion  of  the  tongue,  the  movements 
of  which  it  follows,  and  can  consequently  be  lifted  up  and  applied 
to  the  concavity  of  the  palate.  The  trachea  is  very  large,  and  the 
rings,  which  are  cartilaginous  anteriorly  but  membranous  on  the 
side  next  to  the  oesophagus,  cause  it  to  be  considerably  flattened. 
The  lungs  form  two  sacs,  as  in  the  Salamanders,  and  are  nearly 
equal  in  volume  and  length.  Their  internal  cavity  is  simple,  but 
there  are  polygonal  cellules  on  their  internal  membranous  linings, 
and  in  the  lines  forming  these  the  arterial  and  venous  vessels  are 
ramified.  The  Geckotidce  are  without  any  goitre,  and  M.  Dume'ril  is 
unable  to  account  for  the  production  of  the  voice,  but  he  inquires 
whether  tho  cry  which  they  emit,  and  which  is  supposed  to  be  in 
some  degree  imitated  by  their  names  of  '  Gecko,'  '  Geitje,'  &c,  may 
not  be  assisted  by  the  movements  of  the  tongue,  and  its  reception 
in  the  concavity  of  the  palate ;  analogous,  we  suppose,  to  the  pro- 
duction of  the  sound  with  which  a  coachman  or  groom  stimulates 
his  horses  by  applying  the  tongue  to  the  upper  part  of  the  mouth 
and  suddenly  withdrawing  it. 

Urinary  and  Genital  Organs. — There  is  no  urinary  bladder,  nor  do 
the  rounded  kidneys,  whose  ureters  are  not  long  and  open  directly 
into  the  cloaca,  require  particular  notice.  The  organs  of  generation 
in  the  males  (which  are  smaller,  more  agile,  and  more  brightly 
coloured  than  the  females)  are  double,  and  lodged  on  each  side  of 
the  base  of  the  tail,  which  has  consequently  a  swollen  appearance. 
The  eggs,  which  are  often  deposited  between  stones,  are  quite  round, 
with  a  rather  solid,  slightly'  rough,  calcareous  shell,  of  a  uniform 
dirty  white.  M.  Dumeril  has  seen  these  eggs  produce  the  young 
ones,  which  were  well-formed  and  very  nimble. 

The  author  last  named  states  that  he  has  observed  in  many  species 
some  peculiar  organs,  sometimes  double,  sometimes  united  in  a  single 
flattened  elongated  mass  under  the  abdominal  parietes  in  front  of 
the  pubis,  in  place  of  a  urinary  bladder.  They  appeared  to  be  of  a 
fatty  nature,  and  were  sustained  in  one  part  by  the  os  pubis,  and  on 
the  other  possessed  vascular  or  membranous  single  or  double 
prolongations,  rising  in  the  thickness  of  the  peritoneum  as  far  as  the 
liver.  Though  he  knows  not  the  office  of  these  organs,  he  thinks  it 
probable  that  they  may  be  destined  to  afford  nourishment  to  the 
animal  in  a  state  of  hybernation.  The  pores  of  the  thighs,  &c.  secrete 
a  thick  humor;  and  M.  Dumeril  observes  that  these  pores  afford  no 
generic  character. 


The  Geckotidce  are  none  of  them  large  in  size,  and  the  greatest 
number  feed  on  small  animals,  such  as  insects,  their  larvae  and  pupae. 
These  they  catch  either  by  lyiug  in  ambush  or  oy  pursuing  their 
feeble  prey  in  the  holes  and  dark  crevices  to  which  it  retires.  The 
structure  of  their  feet  enables  them  to  run  in  every  direction  over 
the  smoothest  surfaces,  and  they  can  even  remain  suspended  beneath 
the  large  leaves  which  a  luxuriant  tropical  vegetation  so  frequently 
puts  forth.  The  sharp  and  retractile  nails  with  which  the  feet  of 
the  greater  number  are  armed,  enable  them  to  cling  to  and  maKe 
rapid  progress  on  trees  with  the  smoothest  bark,  to  penetrate  the 
holes  of  rocks,  and  to  climb  walls.  Of  sombre  or  varying  colours 
adapted  generally  to  the  locality  where  their  lot  is  cast,  they  will 
often  remain  for  hours  in  positions  as  extraordinary  as  the  flies  and 
insects  for  which  they  watch,  the  wonderful  apparatus  with  which 
their  feet  is  furnished  enabling  them  to  overcome  the  general  law  of 
gravity,  and  without  which  they  would  instantly  fall  to  the  earth. 
The  hues  of  their  skins  thus  render  them  less  objects  of  suspicion  to 
the  little  animals  for  which  they  lie  in  wait,  and  also  serve  to  dodge 
even  the  acute  eye  of  the  bird  of  prey  that  seeks  to  destroy  them. 
Their  eyes,  as  we  have  seen,  enable  them  to  discern  objects  in  the 
dark,  and  are  at  the  same  time  capable  of  bearing  the  rays  of  a  bright 
sun ;  for  many  insects  are  nocturnal  or  crepuscular,  while  the  great 
mass  of  them  are  diurnal.  The  pursuit  of  their  prey  leads  them 
near  the  habitations  of  man,  whose  dwelling  always  attracts  certain 
kinds  of  insects,  and  they  sometimes  fall  victims  to  their  appear- 
ance, which  frequently  inspires  terror,  and  often  disgust.  A  Gecko, 
confident  in  his  powers  of  flight,  appears  boldly  to  await  his  adver- 
sary, and  his  sudden  disappearance  at  a  nearer  approach  adds  to  tho 
horror  which  his  uncouth  form  inspires.  The  poor  Geckos  too  have 
a  bad  name.  They  are  supposed  to  poison  whatsoever  they  touch, 
be  it  animate  or  inanimate,  and  their  saliva  is  said  to  vex  the  skin 
of  those  on  whom  it  falls  with  foul  eruptions.  Many  of  these 
cuticular  irritations,  when  they  have  actually  existed  from  the  interven- 
tion of  these  animals,  may  have  arisen  from  the  extremely  sharp 
claws  of  a  Gecko  running  over  a  sleeping  man,  or  small  blisters 
may  have  been  raised  by  the  adherent  apparatus  at  the  bottom  of 
its  feet. 

The  Geckotidce  are  found  in  all  the  four  quarters  of  the  globe,  and 
are  widely  distributed  in  warm  climates.  In  this  distribution,  Europe, 
as  far  as  observation  has  yet  gone,  claims  by  far  the  fewest  number. 
Two  species  only  have  yet  been  found  in  this  quarter  of  the  globe, 
and  even  these  are  common  to  the  northern  coasts  of  Africa.  Prince 
C.  L.  Bonaparte  has  noticed  them  in  the  '  Fauna  Italica,'  under  the 
names  of  Ascalabotes  Mauritanicus  and  Hemidactylus  triedrus.  The 
former  is  a  Platydactylus  of  Dume'ril  and  others. 

Systematic  Arrangement. — There  can  be  little  doubt  that  the 
'A<T/caA.a/3c£T7js  of  Aristotle  and  of  the  Greeks  generally  was  a  Gecko. 
Aristophanes  and  Theophrastus,  as  Gesner  has  shown,  speak  of  those 
lizards  which  the  Italians  called  Tarentola,  whose  bodies  were  short 
and  thick,  and  which  clambered  about  the  walls  in  the  interior  of 
their  edifices  for  the  purpose  of  catching  spiders,  on  which  they  fed, 
under  the  names  of  Ascalabotes  and  Galeotes.  That  the  Stellio  of 
Pliny  was  no  other  than  a  Gecko,  Schneider  has  shown. 

Linnaeus  placed  the  Geckos  under  his  great  genus  Lacerta,  and 
recorded  but  three  species  (1766). 

Laurenti  (1768)  seems  to  have  been  the  first  modern  who  established 
the  Geckos  as  a  genus.  Gmelin  (1789,  13th  edit,  of  'Syst.  Nat.')  intro- 
duced a  section  in  the  genus  Lacerta,  consisting  of  five  species,  under 
the  name  of  Gekkon.es,  and  the  term  Gecko  was  used  as  a  generic; 
appellation  for  these  Saurians  by  Lacepede  (1790),  Schneider  (1797), 
Cuvier  (1798),  and  Brongniart  (1801). 

Daudin  (1803)  divided  the  genus  Gecko  into  three  sections,  taking 
for  the  basis  of  his  division  the  number  and  connection  of  the  toes, 
the  form  of  the  tail,  and  the  disposition  of  the  scales.  These  sections 
consisted  of  the  Geckos  properly  so  called,  the  Geckottes,  and  the 
Geckos  with  a  flat  tail.  M.  Durneril,  who  has  written  so  much  and 
so  well  on  this  subject,  and  to  whose  writings  we  are  so  much  indebted, 
states  that  in  1806  he  profited  by  the  foregoiug  works,  and  established 
in  the  'Zoologie  Analytique,'  and  in  his  public  lectures  the  genus 
Uroplalus  (1806),  and  he  says  that  Oppel,  in  his  'Prodromus'  (1811), 
established  the  family  Geckotidce  after  his  (Dumenl's)  indications. 
M.  Dumeril,  who  established  also  the  genus  Urotornus,  adopts  in  great 
measure  the  system  of  Cuvier,  and  separates  the  Geckotidce  into  two 
great  divisions,  each  embracing  subdivisions.  These  divisions  take 
the  structure  of  the  toes  for  their  basis ;  the  first  consisting  of  those 
Geckotidce  which  have  dilated  toes,  the  second  of  those  whose  toes  are 
not  dilated.  The  subdivisions  depend  upon  the  variation  in  the 
structure  of  the  lower  pari  of  the  toes.  The  genera  are — Ascalabotes, 
Platydactylus,  Hemidactylus,  Ptyodactylus,  Thecadactylus,  Steno- 
dactylus,  and  Gymnodactylus  (1836). 

Cuvier  (1817-1829)  placed  these  Saurians  under  his  great  genus 
Gecko,  whichhe  divided  into  the  following  sub-genera : — Platydactylus, 
Hemidactylus,  Thecadactylus,  Ptyodactylus,  Splueriodactylus ;  at  the 
same  time  arranging  those  Geckos  which  have  retractile  claws,  but 
slender  or  rather  not  enlarged  toes,  in  three  groups,  under  the  names 
of  Stenodactylus,  Gymnodactylus,  and  Phyllura,  the  latter  embracing 
those  with  a  horizontally-flattened  foliated  tail. 

Merreni  (1820)  places  the  Geckos  in  the  first  tribe  (Gradient ia)  of 
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the  class  Pholidoti.  The  sub-tribe  Ascalabotes,  according  to  him, 
embraces  the  Iguanidw  as  well  as  Geckos. 

M.  Latreille  (1801-1825)  seems  to  have  adopted  the  views  and 
descriptions  of  Lace"pede  in  the  first  instance,  and  not  to  have  gone  much 
beyond  a  change  of  nomenclature  in  the  last  work  published  by  him. 

M.  Fitzinger  (1826)  makes  his  Ascalaboto'ids  consist  of  the  genera 
Sarrubus,  Uroplatus,  Ptyodactylus,  Hemidactylus,  Thecadactylus,  Ptycho- 
zoon, Platydactylus,  Ascalabotes,  Stenodactylus,  and  Phyllwus. 

Dr.  J.  E.  Gray  (1827-1834)  arranges  the  following  genera  under  the 
family  Geckotidee : — Hemidactylus,  Platydactylus,  Gecko,  Pteropleura, 
Thecadactylus,  Ptyodactylus,  Phyllurus,  Eublepharis,  Cyrtodactylus, 
Phyllodactylus,  Diplodactylus,  and  Gehyra. 

Wagler  (1830),  under  the  family  name  of  Platyglossi,  makes  the 
Gcckotidce  consist  of  the  following  genera  : — Ptychozoon  (Kuhl), 
Crossurus  (Wagler — Uroplatus  of  Dumeril  in  part),  Rhacoessa  (Wagler — 
one  of  Dumeril's  Uroplati),  Thecadactylus  (Cuvier),  Platydactylus 
(Ouvier),  Anoplopus  (Wagler),  Hemidactylus  (Cuvier),  Ptyodactylus 
(Cuvier),  Sphceriodactylus  (Cuvier),  Ascalabotes  (Lichtenstein),  Euble- 
pharis (Gray),  Qonyodactylus  (Kuhl),  and  Gymnodactylus  (Spis); 


Dr.  Cocteau  (1835)  arranges  the  Geckos  into  six  divisions : — 
1,  Platydactylus,  containing  five  subdivisions,  represented  in  part  by 
Anoplopus  of  Wagler,  Phelsuma  (Cocteau),  Pachydactylus  (Wiegmann), 
Ptychozoon  (Kuhl),  and  Ptevopieura  (Gray),  with  others  resting  princi- 
pally upon  the  absence  or  presence  of  pores  before  the  cloaca,  and 
the  development  of  the  claws  ;  2,  those  Geckos  which  correspond  to 
Thecadactylus  of  Cuvier  ;  3,  Hemidactylus  ;  4,  comprehending  Ptyo- 
dactylus (Uroplatus,  Dumeril;  Rhacoessa,  Wagler;  Crossurus,  Wagler); 
5,  Sphceriodactylus,  comprehending  Diplodactylus  (Gray)  and  Phyllo- 
dactylus (Gray)  ;  6,  Stenodactylus  (Eublepharis,  Gonyodaclylus,  Gymno- 
dactylus, Cyrtodactylus,  Pristurus,  Phyllurus). 

M.  de  Blainville  (' Nouvelles  Annales  du  Muse'um.'  April,  1836) 
places  the  family  of  Geckos  at  the  head  of  the  family  of  Saurophians. 
The  species  forming  the  genus  Platydactylus  of  Cuvier  he  designates 
as  Geckos ;  those  ranging  under  Hemidactylus  as  Demi-Geckos ;  the 
Ptyodactyli  as  Tiers-Geckos  ;  the  Stenodactyli  as  Quart-Geckos  ;  and 
the  Gymnodac'yli  as  Sub-Geckos. 

The  following  cuts  will  convey  an  idea  of  the  form  of  some  of  tha 
Gecko  t  idea : — 


Platydactylus  homalocephalus  (Plychoziion,  KuUl ;  Pteropleura,  Gray). 


t,  Platydactylus  Seyenellensis,  (Dumeril.) 
1,  a,  the  underside  uf  one  of  its  toes. 
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I.  Gymnoaactyhis  Milimii  {Ci 
1,  a,  the  underside  of  one 

The  following  is  a  synopsis  of  the  genera  and  a  list  of  the  species, 
as  given  in  the  '  British  Museum  Catalogue,'  1845  : — 

Synopsis  of  the  Genera  of  Geckotidce. 

I.  Toes  dilated,  with  2  rows  of  membranaceous  plates  beneath, 
under  the  dilated  part. 

A.  Last  joint  of  the  toes  short,  inflexed,  sheathed  in  the  notch 

between  the  front  of  the  2  series  of  plates.    Claws  5-5. 

a.  Toes  dilated,  ovate,  with  2  series  of  transverse  equal  plates 

beneath. 

1.  Thecadactylus. — Toes  half  webbed.    Femoral  pores  none. 

Tail  uniformly  granular. 

b.  Toes  linear,  truncated,  middle  of  the  toes  with  2  rows  of 

square  plates  beneath,  the  2  terminal  plates  larger. 

2.  CEdura. — Tail  subcylindrical,  with  square  scales,  unarmed. 

Toes  all  with  2  rows  of  small  plates  beneath. 

3.  Strophura. — Tail  cylindrical,  with  2  rows  of  spines  above, 

tip  revolute.    The  2  middle  toes  with  2  rows,  the  rest 
with  1  row  of  plates  beneath. 

c  Toes  lineal',  truncated,  middle  of  toes  with  a  single  series  of 
plates  beneath,  2  terminal  plates  larger. 

4.  Diplodactylus. — Terminal    pair    of    toe-plates  convex, 

rounded  at  the  end.    Back  and  tail  granular,  uniform. 

5.  Phyllodactylus. — Terminal  pair  of  toe-plates  thin,  square 

at  the  end.    Back  and  tail  tubercular. 

d.  Toes  slender,  dilated  at  the  end,  with  2  diverging  series  of 
plates  beneath. 

6.  Ptyodactylus. — Toes  free.    Body  simple.    Tail  round. 

7.  Uroplates. — Toes  webbed.    Tail  and  sides  of  the  head  and 

body  fringed. 

8.  Caudiverbera. — Toes  webbed.    Tail  and  back  with  a 

membranous  crest. 

B.  Toes,  last  joint  slender,  compressed,  elongate,  produced, 

clawed,  free  from  the  dilated  penultimate  joints. 

a.  Thumb  with  a  oompressed  clawed  terminal  joint,  like  the 
toes. 

9.  Hemidactylus. — Tail  rather  depressed,  angular  above, 

with  cross  rings  of  spines,  lower  edge  simple.  Toes 
free. 

10.  Velernesia. — Tail  rather  depressed,  angular  above,  with 

cross  rings  of  spines,  lower  edge  denticulated.  Toes 
half  webbed.    Skin  of  sides  and  limbs  lax. 

11.  Boryura. — Tail  depressed,  uniformly  granular,  denticu- 

lated on  the  edge.    Toes  free.    Sides  and  limbs  simple. 

12.  Platyurus. — Tail  depressed,  uniformly  granular,  denticu- 

lated on  the  edge.    Toes  half  webbed.    Sides  aud  limbs 
with  a  thin  membranous  expansiou. 

13.  Leiurus. — Tail  cylindrical,  uniformly  granular,  tapering. 

Toes  slightly  webbed.    Sides  and  limbs  simple. 

14.  Crossurus. — Tail  cylindrical,  granular,  with  a  festooned 

fringe  on  each  side. 

6.  Thumb  with  a  compressed,  clawless,  terminal  joint. 

15.  Boltalia. — Toes  free. 
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c.  Thumb  without  any  compressed  terminal  joint,  clawless. 

16.  Peripia. — Toes  all  free. 

17.  Pcroplus. — Toes  two  middle  united  at  their  base. 

II.  Toes  more  or  less  dilated,  with  a  single  series  of  transverse 
plates  beneath. 

C.  Toes  dilated,  the  last  joint  (only)  compressed  and  rather 

produced  or  wanting,  the  plates  beneath  the  toes  membra- 
naceous, smooth. 

a.  Claws  5-5.    Thumb  with  a  compressed,  free,  clawed  last 

joint. 

18.  Theconyx. — Toes  free,  dilated.    Sides  simple. 

19.  Pentadactylus. — Toes  free,  base  slender.    Sides  simple. 

20.  Platydactylus, — Toes  webbed.    Sides  with  a  margin. 

b.  Claws  4-4.    Thumb  without  any  compressed,  free,  clawed, 

last  joint. 

21.  Gecko. — Toes  free,  last  joint  short.    Back  tubercular. 

22.  Gehyra. — Toe3  free,  last  joint  rather  elongate,  very  com- 

pressed.   Scales  granular. 

23.  Amydosaurus. — Toes    half    webbed.      Back  granular. 

Limbs  and  body  simple. 

24.  Lyperosaurus. — Toes    half   webbed.     Back  granular. 

Hinder  edge  of  legs  with  a  slight  fold  of  thin  mem- 
brane.   Tail  with  a  slight  fringe. 

25.  Ptychozoon. — Toes  webbed.    Head,  body,  and  tail  with 

membranes  on  the  side. 

c.  Claws  2-2.     All  but  the  two  middle  toes  without  any 

compressed  last  joint. 

26.  Tarentola. — Lower  rostral  shield  very  long. 

d.  Claws  none.    Toes  all  without  any  compressed  last  joint. 

27.  Phelsuma. — Toes  dilated,  ovate.    Tail  rather  contracted. 

28.  Pachydactylus — Toes  slender,  short,  apex  rather  dilated. 

29.  Sphcerodactylus. — Toes  slender,  with  a  single  rounded 

disc  at  the  tip. 

D.  Toes  and  thumbs  clawed,  slightly  dilated  below  at  the  base, 

the  two  or  three  last  joints  compressed,  angularly  bent,  the 
membranous  plates  beneath  the  toes  transverse,  smooth. 

a.  Toes  rather  thick,  tapering.    Tail  round. 

30.  Naidliuus. — Tail  cylindrical,  taperiug,  granular.  Preanal 

pores  in  2  or  3  cross  series.    Back  granular. 

31.  Eublepharis. — Tail  cylindrical,  ringed  with  cross  series  of 

tubercles.    Back  tubercular1. 

32.  Homonota. — Tail  cylindrical,  tapering,  granular.  Preanal 

pores  none.    Back  scaly. 

33.  Pristurus. — Tail  compressed,  dentated  above. 

b.  Toes  elongate,  slender,  compressed,  versatile,  joints  bent  at 

angle. 

34.  Goniodaclylus. — Tail  round,  tapering,  granular.  Scales 

granular.    Preanal  pores  none. 

35.  Cyrtodactylus, — Tail   round,   tapering,   with  rings  of 

tubercles.  Back  with  rows  of  tubercles.  Preanal 
pores  in  2  parallel  rows. 

36.  Ileteronota. — Tail  round,  tapering,  with  rings  of  tuber- 

cles. Back  tubercular.  Preanal  pores  in  an  arched 
series. 
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37.  Cubina. — Tail  round,  tapering,  with  rings  of  tubercles. 

The  back  tubercular.    Preanal  and  femoral  pores  none. 

38.  Gymnodactylus. — Tail  rather  depressed,  tapering,  -with 

rings  of  tubercles.  Back  tubercular.  Preanal  pores  in 
a  curved  series. 

39.  Phyllurut. — Tail  depressed,  cordate,  end  round,  tapering. 

E.  Toes  and  thumbs  clawed,  cylindrical,  tapering,  toothed  on 
the  side,  the  plates  beneath  transverse,  many-keeled, 
denticulated. 

40.  Stenodactylus. 

List  of  the  species  of  Geckotidee,  with  the  Localities  they  inhabit. 

Thecadactylus  rapicaudus,  the  Turnip-Tailed  Gecko.  Tro- 
pical America. 

(Edv.ro,  marmorata,  the  Marbled  (Edura.    North  Australia. 
CE.  rhombifer,  the  Lozenge-Spotted  (Edura.     West  Aus- 
tralia. 

Strophura  spinigera,  the  Strophure. 

Diplodactylus  vittatus,  the  Yellow-Crowned  Diplodactyle. 

Australia. 
D.  ornalus,  the  Beautiful  Diplodactyle. 
D.  ocellatus,  the  Eyed  Diplodactyle.     West  Australia. 
D.  marmoratus,  the  Marbled  Diplodactyle.  Australia. 
D.  bilineatus,  the  Two-Lined  Diplodactyle. 
D.  lineatus,  the  Lined  Diplodactyle.    Cape  of  Good  Hope. 
D.  Gerhopygus,  the  Naked  Diplodactyle. 
Phyllodactylus  pulcher,  the  Phyllodactyle. 
P.  tuberculatum,  the  Lai  ge-Tubercled  Phyllodactyle. 
Plyodactylus  Gecko,  the  Fan-Foot.  Egypt. 
Uroplates  fimbriatus,  the  Famocantrata.  Madagascar. 
V.  lineatus,  the  Sharp-Tailed  Famocantrata. 
Caudiverbera  Peruviana,  the  Caudiverbera.  Peru. 
Hemidactylus  trihedrus,  the  Triangular-Tubercled  Hemi- 

dactyle. 

H.  macidatus,  the  Spotted  Hemidactyle. 

H.  Brookii,  Brooke's  Hemidactyle. 

H.  depressus,  the  Groove-Tailed  Hemidactyle. 

H.  verruculatus,  the  Warty  Hemidactyle.     Shores  of  the 

Mediterranean ;  Egypt. 
H.  fasciatus,  the  Banded  Hemidactyle. 
H.  Mabouia,  the  Brazilian  Hemidactyle.  Brazil. 
H.  mercatorius,  the  Wandering  Hemidactyle. 
H.  frcnatus,  the  Streaked  Hemidactyle.  Ceylon. 
H.  Leschenaultii,  Leschenault's  Hemidactyle.  Ceylon. 
H.  vittatus,  the  Streaked-Cheeked  Hemidactyle.  Borneo. 
H.  Bellii,  Bell's  Hemidactyle. 
H.  Peruvianus,  Wiegmann's  Hemidactyle.  Peru. 
Velernesia  Richardsonii,  the  Velernesia. 
Doryura  Bowringii,  Bowring's  Hemidactyle. 
D.  Garnotii,  Garnot's  Doryure.    South  Sea  Islands. 
Platywus  Schneiderianus,  the  Platyure.  Java. 
Leiurus  ornalus,  the  Banded  Leiurus.    West  Africa. 
Crossurus  caudiverbera,  the  Crossurus. 
Boltalia  subloevis,  the  Boltalia.  India. 
Pcripia  Peronii,  Peron's  Peripa.  Mauritius. 
P.  variegata,  the  Variegated  Peripa.  Australia. 
Peropus  mutilatus,  the  Peropus.  Manilla. 
Theconyx  Seychellensis,  the   Seychelle   Gecko.    Island  of 

Seychelles. 

Pentadactylus  Duvaucelii,  Duvaucel's  Pentadactyle.    India ; 

Calcutta. 
P.  Leachianus,  Leach's  Gecko. 
Gecko  verus,  the  Gecko.  India. 
G.  Rcevesii,  Reeve's  Gecko.  China. 
G.  Chinensis,  the  Japan  Gecko.    China  and  Japan. 
G.  Monarclms,  the  Amboyna  Gecko.  Borneo. 
G.  Smithii,  Dr.  A.  Smith's  Gecko.    Prince  of  Wales  Island. 
G.  vittatus,  the  Streaked  Gecko.    Cape  of  Good  Hope. 
G.  bivittatus,  the  Double-Streaked  Gecko. 
Amydosaurus  lugubris,  the  Sombre  Gecko. 
Gehyra  oceanica,   the   Oceanic  Gehyra.      Islands  in  the 

Pacific. 

G.  Auslralis,  the  Swan  River  Gehyra.    Swan  River. 
Lyperosaurus  Cumingii,  the  Luperosaure. 
Ptychozoon  homalocephala,  the  Fringed  Tree-Gecko.  Java. 
Tarentola  Mauritania,  the  Tarentola.  Egypt. 
T.  jEgypitiaca,  the  Egyptian  Tarentola.  Egypt. 
T.  Delalandii,  Laland's  Tarentola.    Madeira ;  West  Coast  of 
Africa. 

T.  Americana,  the  American  Tarentola.    North  America. 
T.  Bornecnsis,  the  Bornean  Tarentola.  Borneo. 
T.  clypeata,  the  Shielded  Tarentola.  Glasgow. 
Phelsuma  Cepedianus,  Lacepede's  Phelsuma.  Mauritius. 
P.  Madagascaricnsis,  the  Madagascar  Phelsuma.  Mada- 
gascar. 

P.  lincatum,  the  Lined  Phelsuma.  Madagascar. 


Pachydactylus  ocellatus,  the  Eyed  Gecko.    Cape  of  Good 
Hope. 

P.  tnaculatus,  the  Spotted  Pachydactyle.    South  Africa. 
P.  elegant,  the  Elegant  Pachydactyle.    South  Africa. 
Sphasrodactylus  sputator,  the  Banded  Sphserodactyle.  South 
America. 

S.  punctatissimus,  the  Lined  Sphserodactyle.  Martinique. 
S.  fantasticus,  the  Black-Headed  Sphserodactyle.  South 
America. 

S.  nigropunctatus,  the  Black-Dotted  Sphserodactyle.  South 
America. 

S.  Richardsonii,  Richardson's  Sphserodactyle.  America. 
Naultinus  pacificus,  the  Pacific  Naultinus.   New  Zealand. 
N.  elegans,  the  Kakariki.    New  Zealand. 
N.  Grayii,  the  Long-Toed  Kakariki.    New  Zealand. 
N.  punctatus,  the  Black-Dotted  Kakariki.    New  Zealand. 
Eublepharis  Hardwickii,  Hardwick's  Eublepharis.    Penang ; 
Chittagong. 

Homonota  Guidichaudi,  Guidichaud's  Scaled  Gecko.  Chili. 
Pristurus  flavipunctatus,  Ruppell's  Pristurus.  Abyssinia. 
Goniodactylus    Timorensis,    Boie's   Angular-Toed  Lizard. 
India. 

G.  Australis,  the  Australian  Angular-Toed  Lizard.  Aus- 
tralia. 

G.  alboangularis,  the  White-Throated  Angular-Toed  Lizard. 

South  America. 
G.  ocellatus,  the  Eyed  Angular-Toed  Lizard.  Tobago. 

G.  Mauritanicus,  the  Algerine  Angular-Toed  Lizard. 
Cyrtodactylus  marmoratus,  the  Marbled  Cyrtodactyle.  Java. 

Philippine  Islands. 
C.  pulchellus,  the  Beautiful  Cyrtodactyle.  Singapore. 
Heteronota  Kendallii,  the  Bornean  Heteronote.  Borneo. 

H.  Binoei,  the  Australian  Heteronote. 

Cubina  fasciata,  the  Banded  Cubina.  Martinique. 

C.  D Orbignii,  D'Orbigny's  Cubina.  Chili. 

Gymnodactylus  Geckoides,  the  Gymnodactyle.    Shores  of  th6 

Mediterranean. 
Phyllurus  platurus,  White's  Phyllure.  Australia. 
P.  Milinsii,  the  Thick-Tailed  Phyllure. 
P.  inermis,  the  Spineless  Phyllure.  Australia. 
Stenodactylus  guttatus,  Wilkinson's  Stenodactyle.  Egypt. 
GEDD.  [Esox.] 

GEDRITE,  a  Mineral  occurring  in  crystalline  masses  having  a 
fibrous  radiated  or  lamellar  structure.  Its  colour  is  clove-brown. 
The  streak  gray  or  yellowish.  The  lustre  submetallic,  feeble. 
Hardness  not  above  5.  Rough.  Specific  gravity  3  26.  It  occurs 
in  loose  stones  near  Gedre  in  the  Pyrenees.  It  has  some  re- 
semblance to  Anthophyllite  and  Hypersthene.    It  has  the  following 


composition : — 

Silica   38-811 

Alumina   9-309 

Protoxide  of  Iron      .       ...       .       .  45'834 

Magnesia  ,.  4-130 

Lime        .......  0'666 

Water   2-301 

GEESE.  [Ducks.] 


GEHLENITE,  a  Mineral  occurring  in  square  prisms.  It  has  a 
gray  colour,  and  i3  nearly  opaque.  The  hardness  is  5  to  5 '6.  The 
specific  gravity  2'9  to  3"1.    It  has  the  following  composition  : — 


Silica   29-6 

Alumina   24 -8 

Lime   35 '3 

Protoxide  of  Iron   6'G 

Water   3  3 


It  fuses  with  borax  with  difficulty.    It  gelatinises  with  muriatic  acid. 
It  comes  from,  the  Jassa  valley  in  the  Tyrol.    (Dana,  Mineralogy.) 
GEHYRA.  [Geckotid*.] 

GELA'SIMUS,  a  genus  of  Brachyurous  Crustaceans.  [Ocypodians.] 
GELATIN,  an  animal  substance  composed  of  Carbon,  Hydrogen, 
Oxygen,  and  Nitrogen,  found  present  in  all  parts  of  the  body,  and 
constituting  the  walls  or  external  investment  of  the  cells  of  which 
animals  are  composed. 

Amongst  the  component  parts  of  all  organised  bodies  the  most 
frequent  is  the  cell.  Modified  in  an  infinite  variety  of  ways,  it  gives 
rise  to  the  innumerable  varieties  exhibited  both  by  plants  and  animals, 
in  the  external  form,  the  structure,  and  consequently  the  functions  of 
their  organs.  In  the  vegetable  kingdom  the  substance  employed  in 
the  construction  of  these  cells  is  cellulose  combined  with  a  little 
protein.  In  the  animal  kingdom  it  is  gelatin.  The  case  is  very  simi- 
lar, although  the  elementary  form  of  the  tissue  and  its  chemical 
characters  are  different.  In  animals  we  must  distinguish  between  the 
persistent  and  the  original  cellular  substance.  The  original  in  all 
probability  varies  in  different  cases,  while  the  persistent  exhibits  a 
constant  and  general  character.  The  persistent  tissue  is  consequently 
a  secondary  product,  and  in  this  respect  differs  from  the  cellular  sub- 
stance in  plants,  which  is  a  primary  or  original  one ;  neither  has  it 
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an  actual  cellular  form  like  the  latter.  There  is  however  a  resem- 
blance between  the  two  in  several  points,  especially  in  relation  to 
the  large  proportions  in  which  they  both  exist,  and  to  the  several 
functions  which  they  perform. 

Gelatigenous  substance  is  so  widely  diffused  over  the  body  that  it 
would  exhibit  the  entire  shape  of  the  principal  organs,  even  if  all  other 
constituents  were  separated.  It  constitutes  the  skin,  the  serous  mem- 
branes, the  cellular  sheaths  of  the  muscles,  the  organic  portion  of  bone, 
and  many  other  substances.  It  is  insoluble  in  cold  water  ;  acetic  acid 
renders  it  transparent  and  bulky ;  tannic  acid  renders  it  solid,  and 
prevents  its  putrefaction  ;  and  when  boiled  it  forms  a  jelly.  It  is  in 
consequence  of  the  last  property  that  it  has  received  the  name  of 
Gelatin.  The  gelatigenous  substance  (as  in  skin,  areolar  tissue,  serous 
membranes,  &c.)  is  insoluble  in  cold  water,  and  on  boiling  is  merely 
physically  and  not  chemically  altered.  In  the  process  of  boiling 
nothing  is  taken  up  and  nothing  separated  ;  the  alteration  being  similar 
to  that  undergone  by  starch  when  heated  in  water. 

The  composition  of  Gelatin  is  represented  by  the  formula — 
e„  HI0  N2  05 

whether  obtained  from  hartshorn,  from  isinglass,  or  from  silk.  Both 
boiled  and  unboiled  cellular  tissue  (after  its  conversion  into  glue) 
combine  with  tannic  acid,  and  produce  compounds  which  are  insoluble 
in  water  and  resist  putrefaction ;  hence  the  power  of  all  medicines 
containing  this  substance  to  heighten  the  tone  of  the  system.  The 
protein-compounds  in  a  similar  manner  form  hard  and  coherent  com- 
pounds with  tannic  acid.  Peruvian  and  willow  bark,  catechu,  and 
many  other  astringent  medicines  produce  compounds  of  this  nature 
in  the  organism. 

On  boiling  Gelatin  in  water  for  a  long  time  we  obtain  a  hydrate  of 
gelatin,  which  no  longer  gelatinises  :  its  composition  is  4  (C13  H10  N„ 
05)  +  aq. 

This  peculiarity  should  be  remembered,  for  the  compound  is  likely 
to  be  formed  in  the  preparation  of  broth,  and  in  the  application  of 
Papin's  Digester  to  cooking  ;  and  it  is  regarded  by  Mulder  as  doubtful 
whether  this  hydrated  gelatin  can  be  again  converted  in  the  organism 
into  nutrient  matter,  and  whether  it  may  not  produce  noxious  sub- 
stances in  the  body.  [Food.] 

As  Gelatin  has  never  yet  been  discovered  in  the  vegetable  kingdom, 
there  is  every  reason  to  believe  that  it  is  solely  produced  in  the  animal 
body.  It  is  most  probably  formed  from  the  decomposition  of  the 
protein  in  the  blood,  through  the  action  of  the  alkali  in  the  serum, 
and  the  oxidising  influence  of  the  atmosphere. 

We  are  likewise  imperfectly  acquainted  with  the  products  of  the 
decomposition  of  the  gelatigenous  tissues  in  the  body.  Out  of  the 
body  we  know  that  by  the  influence  of  oxidation  on  gelatin  prussic 
acid  is  formed,  and  that,  by  the  action  of  alkalies,  gelatin-sugar,  leucin, 
and  extractive  matters  are  produced,  while  ammonia  is  disengaged, 
and  an  alkaline  carbonate  formed.  Finally,  when  boiled  in  dilute 
sulphuric  acid,  it  yields  extractive  matters  with  either  gelatin-sugar  or 
leucin.  Since  leucin  is  also  produced  from  albumen  when  decomposed 
by  potash,  we  perceive  an  intimate  connexion  between  that  protein- 
compound  and  gelatinous  matters. 

Besides  the  gelatin  obtained  from  cellular  tissue  and  serous  mem- 
branes there  is  another  kind  which  has  many  of  its  properties,  but 
differs  from  it  in  composition.  It  was  first  described  by  Miiller  under 
the  name  of  Chondrin.  It  is  obtained  from  the  cornea,  and  from  those 
cartilages  which  do  not  ossify  by  boiling  them  in  water.  Its  compo- 
sition is  10  (C3J  H2?  N4  Ou)  +  S. 

Gelatin  is  extensively  employed  in  the  arts  in  the  form  of  glue,  and 
constitutes  the  basis  of  leather.  It  is  found  pure  in  the  air-bladder 
of  some  fishes,  and  on  being  cut  up  constitutes  isinglass.  When 
purified  it  can  be  formed  into  plates  of  almost  glass-like  transparency, 
and  when  coloured  is  employed  for  making  artificial  flowers  and  many 
other  ornamental  objects.  Its  relation  to  the  other  substances  in  the 
animal  body  are  considered  under  Protein. 

GELDER  ROSE,  or  rather,  GUELDRES  ROSE,  a  double  variety 
of  the  Viburnum  Opulus,  a  marsh  shrub,  common  in  this  country  and 
all  the  north  of  Europe.  The  name  of  this  variety  is  supposed  to 
indicate  its  origin  in  the  Low  Countries :  it  is  also  called  the 
Snowball-Tree,  in  allusion  to  its  large  white  balls  of  flowers. 
[Viburnum.] 

GELIDIUM.  [Algm.] 

GEMMASTREA.  [Madrephyllicea.] 

GEMMULINA.  [Foraminifera.] 

GEMS-BOO  [ANTiLOPEiE.] 

GENERATIONS,  ALTERNATION  OF.  During  the  course  of 
the  development  of  many  of  the  lower  animals  from  the  ovum  to 
their  adult  condition,  they  not  only  pass  through  various  forms,  as  is 
seen  in  the  Insect  tribes  [Insects],  but  at  certain  stages  of  their  growth 
they  possess  the  power  of  multiplying  themselves.  The  individuals 
which  exhibit  this  phenomenon  have  been  called  '  nurses,'  and  the 
whole  series  of  phenomena  connected  with  this  mode  of  reproduction 
have  been  called  by  its  first  expounder,  Professor  Steenstrup,  an 
'  alternation  of  generations.'  This  phenomenon  has  been  particularly 
observed  in  the  Acalephce,  Entozoa,  Polypiferce,  Salpce,  and  Vorticellce. 
In  the  various  articles  on  these  families  of  animals,  their  mode  of 
development  is  described.  As  however  this  subject  is  one  of  general 
interest,  and  very  imperfectly  understood,  we  take  the  opportunity  of 


reproducing  here  Professor  Steenstrup's  general  remarks  on  this 
subject,  from  a  translation  of  his  work  published  by  the  Ray 
Society : — 

"  The  mode  of  development  by  means  of  '  nurses,'  or  intermediate 
generations,  is  thus  seen  to  be  no  longer  an  isolated  phenomenon  in 
nature.  The  circumstance  of  an  animal  giving  birth  to  a  progeny 
permanently  dissimilar  to  its  parent,  but  which  itself  produces  a  new 
generation,  which  either  itself  or  in  its  offspring  returns  to  the  form 
of  the  parent  animal,  is  a  phenomenon  not  confined  to  a  single  class 
or  series  of  animals  ;  the  vertebrate  class  is  the  only  one  in  which  it 
has  not  yet  been  observed.  It  would  consequently  appear  that  there 
is  something  intrinsic  in  this  mode  of  development,  and  that  it  occurs 
as  it  were  with  a  certain  necessity  ;  on  which  account  it  will  undoubt- 
edly soon  be  recognised  to  a  greater  extent  and  more  generally.  It 
should  no  longer  be  considered  as  something  paradoxical  or  anoma- 
lous (as  we  have  hitherto  been  too  much  inclined  to  deem  both  it  and 
the  phenomena  in  which  it  is  exhibited),  it  must  be  in  harmony  with 
the  rest  of  development  in  nature,  in  which  the  fundamental  principle 
of  this  course  of  development  must  also  be  elsewhere  expressed, 
although  it  may  be  displayed  in  a  form  under  which  we  shall  less 
readily  perceive  and  recognise  it.  This  is  seen  when  we  trace  the 
mode  of  development  in  question  more  widely  through  nature ;  and 
whilst  contemplating  it  through  the  phenomena  in  which  it  is  mani- 
fested, we  comprehend  it  in  its  true  light. 

"  If  we  collect  and  regard  in  one  view  the  whole  Bystem  of  develop- 
ment by  means  of  'nursing'  generations,  as  it  is  exhibited  in  the 
Bell-Shaped  Polypes  (Campanularia),  the  Claviform  Polypes  (Coryne), 
Mcdusce,  Salpce,  Vorticellce,  and  Entozoa,  it  appears  as  a  peculiar  and 
consequently  as  an  essential  feature  in  this  course  of  development, 
that  the  species  (that  is,  the  species  in  its  development)  is  not  wholly 
represented  in  the  solitary,  full-grown,  fertile  individuals  of  both 
sexes,  nor  in  their  development ;  but  that  to  complete  this  repre- 
sentation, supplementary  individuals,  as  it  were,  of  one  or  of  several 
precedent  generations  are  requisite.  Thus,  the  distinction  between 
this  course  of  development  and  that  which  is  generally  recognised  in 
nature,  in  which  the  species  is  represented  by  the  individual  (of  both 
sexes)  and  its  development,  is  the  want  on  the  part  of  the  individuals 
of  a  complete  individuality  as  representatives  of  the  species,  or  of  a 
specific  individuality,  if  I  may  so  express  it.  If  now  we  agree  to 
regard  such  an  incompleteness  in  the  individual  as  the  essence  of  this 
development,  we  shall  comprehend  its  significance  in  nature  when  we 
thoroughly  consider  this  course  of  development  in  its  various  periods, 
throughout  the  above-mentioned  families,  how  it  begins  and  advances, 
so  that  at  last  we  discover  to  what  it  tends.  I  believe,  also,  that  we 
might  trace  even  now  this  development  by  means  of  precedent,  pre- 
paratory generations  of  '  nurses '  in  its  peculiar  course  and  advance, 
notwithstanding  the  paucity  of  instances  adduced  in  the  foregoing 
pages,  and  the  many  gaps  in  the  series  of  observations.  Thus  we  see 
the  greatest  incompleteness  and  the  highest  degree  of  mutual  depend- 
ence in  the  Campanularice  and  similar  Polypes,  in  which  the  genera- 
tions representing  the  unity  of  the  species  are  very  unlike  each  other, 
and  in  which  all  the  individuals  are  fused,  as  it  were,  into  an  outward 
unity,  or  into  a  set  of  Polypes.  They  exist,  organically  connected 
with  each  other,  and  are  normally  free  only  in  their  first  generation, 
and  indeed  only  in  their  earliest  stage  of  development,  and  only  for  a 
short  time,  since  the  free-swimming  ciliated  embryo  swims  about  in 
the  water  at  most  for  some  hours,  in  order  to  find  a  suitable  place  for 
the  foundation  of  a  new  polype  stem.  In  the  Corynm,  or  claviform 
Polypes,  the  organic  connection  between  the  individuals  and  genera- 
tions is  rather  more  lax ;  the  perfect  gemmiparous  or  ovigerous  indi- 
viduals are  usually  quite  free,  often  even  at  an  early  age  (Coryne 
fritillaria,  Corymorpha),  so  that  they  do  not  attain  their-full  develop- 
ment until  after  their  separation  from  the  'nurBing'  generation.  ?->ln 
the  Medusa  and  Salpce,  the  generations  which  are  connected  together 
into  one  whole,  become  more  like  each  other ;  the  first  generation  of 
the  Medusae  is  still  fixed  but  more  active  and  mobile  in  its  parts ;  the 
individuals  of  the  perfect  generation  leave  the  '  nursing '  animal  while 
still  very  small,  and  undergo  remarkable  changes  after  they  have 
become  free  and  are  swimming  freely  about ;  both  generations  of  the 
Salpa,  finally,  are  free,  and  free  swimmers,  only  the  individuals  of  one 
of  them  are  organically  connected  with  each  other ;  they  have  how- 
ever no  common  organs  (in  the  full-grown  state),  and  if  my  explanation 
of  the  alternate  generation  of  the  compound  Ascidians  is  correct,  we 
have  in  that  instance  precisely  the  development  of  the  Salpce  at  a 
somewhat  lower  stage ;  the  individuals  of  the  one  generation  are 
organically  connected,  without  having  a  common  organ ;  but  both 
generations  are  fixed. 

"In  the  class  of  Entozoa  a  similar  progressive  attempt  at  becoming 
free  and  accomplishing  a  perfect  growth  appears  evident  to  me. 

"In  the  Cestoidea  the  generation  of  perfect  individuals,  constitutes 
externally  a  unity ;  they  are  only  successively  detached  from  each 
other  as  the  term  of  their  existence  approaches,  and  their  whole 
existence  is  throughout  connected  with  the  '  nursing '  animal.  In 
some  of  the  Trematoda,  the  later  generations  remain  within  the  earlier 
until  they  have  attained  their  full  development ;  in  others  they  forsake 
them  in  an  earlier  condition,  are  free,  and  free  swimming,  and  undergo 
a  complete  metamorphosis ;  in  some  of  these  latter,  the  earlier  gene- 
rations are  transformed  into  motionless,  and,  as  it  were,  lifeless  cysts, 
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whilst  in  others  they  remain  free  and  active  (the  '  nurses '  and  '  parent 
nurses '  of  Cercaria  ephemera  and  C.  echinata),  but  retain  during  their 
whole  life  a  form  which,  at  most,  resembles  the  lai-vre  of  the  more 
perfect  generation.  In  this  way  an  advance  iu  a  certain  direction 
may  indisputably  be  observed.  At  first  all  the  generations  constitute 
a  unity,  not  merely  as  regards  the  interior,  but  also  with  respect  to 
the  exterior  :  they  form  a  stationary  colony  ;  after  which  the  genera- 
tions are  detached  more  and  more  from  each  other,  and  become  at  the 
same  time  more  free  ;  and,  finally,  all  the  individuals  constituting  the 
generation  are  separate  from  each  other,  and  acquire  the  power  of 
free  locomotion.  In  this  latter  stage,  or  that  of  freedom  and  perfec- 
tion, we  found  the  development  of  animals  which  are  certainly  no 
longer  attached  to  inanimate  objects  at  the  bottom  of  the  sea,  but  live 
buried  in  other  animal  organisms,  and  belong  not  to  the  sea  but  to 
fresh  water.  In  a  still  higher  and  more  free  stage  than  this  we  observe 
the  development  of  animals  which  do  not  belong  to  the  water,  but  to 
the  air,  as  in  that  which  occurs  iu  the  Aphides.  The  propagation  of 
these  creatures  through  a  series  of  generations  has  been  already  long 
known.  In  the  spring,  for  instance,  a  generation  is  produced  from 
the  ova,  which  grows  and  is  metamorphosed,  and  without  previous 
fertilisation  gives  birth  to  a  new  generation,  and  this  again  to  a  third, 
and  so  on,  for  ten  or  twelve  weeks  ;  so  that  in  certain  species  even  as 
many  as  nine  such  preliminary  generations  will  have  been  observed  ; 
but  at  last  there  always  occurs  a  generation  consisting  of  males  and 
females,  the  former  of  which,  after  their  metamorphosis,  are  usually 
winged  ;  fertilisation  and  the  depositing  of  eggs  takes  place,  and  the 
long  series  of  generations  recommences  in  the  nest  year,  and  in  the 
same  order.  All  the  individuals  are  free,  and  enjoy  the  power  of  free 
locomotion,  and  undergo  a  metamorphosis.  Here,  however,  we  have 
before  us  aerial  animals,  and  which  are  no  longer  parasites  inhabiting 
other  organisms  ;  at  most  they  are  only  externally  parasitic,  and  on 
plants  alone ;  the  phenomena  of  this  mode  of  development  are  no 
longer  exhibited  by  Entozoa,  but  by  Epiphyta.  Nevertheless,  the 
course  of  development  is  in  itself  similar ;  but  in  the  external,  more 
free,  and  nobler  form  in  which  it  is  now  exhibited,  the  endeavour  to 
attain  something  higher  is  manifest.  Each  link  or  generation  certainly 
brings  its  offspring  nearer  to  the  perfection  aimed  at;  but  this 
approachment  towards  perfection  is  effected  only  by  means  of  the 
'  nursing'  by  special  animals,  and  is  committed  to  the  still  and  quiet 
activity  of  an  organ,  without  the  nursing  animals  themselves  being 
conscious  of  it ;  it  is  a  function  merely,  and  not  an  expression  of  the 
will.  In  all  parts  of  the  animal  kingdom  we  see  instances  of  the 
still,  quiet,  and  unconscious  activity  of  the  animal  being  developed 
into  voluntary  actions,  which  are  undertaken  by  it  from  an  internal, 
obscure,  and  irresistible  impulse  (or  artificial  impulse),  as  is  the  case 
in  this  instance.  The  development  and  mode  of  feeding  or  nourishing 
the  young,  exhibited  in  its  course,  of  Bees,  Wasps,  Ants,  and  Termites, 
affords  a  direct  example  of  the  mode  in  which  the  care  of  the  young 
is  provided  for,  by  the  voluntary  action  of  numerous  individuals 
devoted  to  that  object.  Those  of  the  young  which  are  to  be  developed 
into  the  more  perfect,  fertile  individuals  are  not  protected  in  the 
body  of  the  foster-parents,  nor  is  their  nourishment  secreted  by  one 
of  the  organs  ;  both  protection  and  food  are  afforded  them  by  means 
which  are  brought  about  by  the  conscious  activity  of  the  '  feeders.' 
The  Wasp,  for  instance,  or  the  Wild  Humble-Bee,  which  has  been 
impregnated  in  the  autumn,  and  has  afterwards  sought  a  shelter  to 
protect  itself  against  the  cold  of  winter,  prepares  a  solitary  habitation 
in  which  it  builds  cells  and  deposits  its  eggs.  From  the  eggs  proceed 
larva),  but  the  insects  into  which  these  larvse  are  metamorphosed,  are 
not  fertile  ;  they  are  barren,  and  all  their  faculties  are  directed  to  the 
assisting  of  the  parent  animal  in  the  better  nourishing  of  the  future 
brood,  to  which  end  some  of  their  external  organs  are  transformed, 
and  to  the  erection  of  a  better  habitation  and  cells,  into  which  they 
convey  the  eggs  of  the  female,  and  the  food  of  the  larvae  to  be  developed 
from  them.  Other  cells,  which  contain  a  better  sort  of  food,  are 
erected  for  a  later  and  less  numerous  progeny  of  eggs  ;  and  again  in 
others,  which  are  more  roomy  and  provided  with  the  best  kind  of 
food,  but  of  which  there  are  only  a  few,  is  the  last  brood  of  the  female 
deposited.  From  the  first  kind  of  cells  proceed  the  barren  individuals, 
from  the  second  the  males,  and  from  the  third  the  females  ;  after 
undergoing  a  metamorphosis,  the  males  and  females  fly  away,  impreg- 
nation takes  place,  and  the  males  die  ;  the  females  however  return, 
and  the  whole  multitude  of  barren  individuals,  which  at  the  same 
time  perform  the  duty  of  feeding  the  young,  build  cells  for  their 
various  progeny  of  eggs,  and  nourish  the  three  forms  of  larva)  which 
proceed  from  them.  In  this  way  the  inhabitants  of  the  colony  become 
very  numerous ;  nevertheless  they  all  die  off  in  the  winter  :  the  fertile 
females  alone  remain  alive,  and  propagate  the  species  the  year  follow- 
ing, under  the  same  development  of  alternating  broods,  the  earlier  of 
which  is  always  by  far  the  most  numerous,  and  assists  in  the  develop- 
ment of  the  latter.  In  the  colonies  of  Bees,  Ants,  and  Termites,  the 
same  thing  occurs  ;  the  many  thousand  individuals  which  constitute 
one  of  these  colonies  are  principally  '  feeders,'  or  individuals  which 
have  originated  in  the  precedent  divisions  of  the  eggs  of  the  females, 
and  in  these  is  exhibited,  even  with  greater  precision,-  a  more  marked 
division  of  labour  in  the  feeding  of  the  progeny  ;  so  that,  out  of  the 
various  precedent  divisions,  individuals  apparently  arise  which  assist 
iu  the  development  of  the  move  perfect  progeny  ia  various  ways. 


Thus  there  are  in  a  hive  of  bees,  individuals  which  are  employed 
almost  wholly  in  the  feeding  of  the  larva;  (foragers),  whilst  others  do 
scarcely  anything  else  than  collect  wax  and  build  cells  (workers).  In 
ant-hills,  one  set  of  the  feeders  is  constantly  employed  in  conveying 
the  larva)  from  one  place  to  another,  according  as  they  require  a 
greater  or  less  degree  of  warmth,  &c,  whilst  others  are  engaged  in 
building  the  passages  or  earth-cells,  and  in  making  excavations  around 
the  habitation.  Among  the  Termites  also  we  are  acquainted  with 
several  forms  of  '  feeders,'  constituting  particular  tribes  or  classes ; 
the  description  of  labour,  however,  which  each  of  these  classes  per- 
forms, is  unknown.  It  is  known,  however,  that  a  form  with  a  large 
head  and  strong  jaws  is  always  posted  at  the  entrance  of  the  artificially 
constructed  dwelling,  and  keeps  guard  there  as  soon  as  any  disturbance 
is  remarked,  and  thus  constitutes  the  safeguard  not  only  of  the  young 
but  of  the  whole  community. 

"  Now  in  the  cases  in  which  the  more  perfect  development  of  the 
progeny  is  promoted,  either  by  means  of  '  nurses'  or  of  'feeders'  (under 
which  latter  term  we  understand  special  individuals  devoted  to  tho 
actual  care  or  nourishing  of  the  young,  which  office  they  fulfil  by  a 
conscious  activity),  we  see  that  nature  always  has  in  view  the  produc- 
tion of  a  multitude  of  individuals  to  whose  life  or  care  is  then  com- 
mitted the  perfecting  of  a  later  generation  or  progeny,  consisting  of 
less  numerous  individuals.  This  previous  or  preparatory  multitude 
seems  to  consist  invariably  of  females,  the  males  being  apparently 
excluded  from  any  participation  in  the  office,  on  which  account  the 
males  of  all  the  animals  among  which  the  system  of  '  nursing '  or  of 
'  feeding '  obtains,  constitute  a  very  subordinate  number.  That  the 
'  nursing '  should  be  committed  to  females  alone  appears  to  us  very 
natural,  since  we  are  acquainted  with  an  organ  in  them  whose  natural 
function  would  be  to  perform  that  office.  The  generative  organs  are, 
indeed,  in  perfect  (female)  individuals  divided,  as  it  were,  into  two 
parts  of  very  distinct  natures  ;  the  ovarium  for  the  preparation  of  the 
germ  and  the  production  of  the  egg,  and  the  oviduct  and  uterus,  in 
which  the  ova  are,  as  it  were,  incubated,  and  the  germ  and  embryo 
sufficiently  developed  to  allow  of  its  being  born.  Now,  it  is  actually 
the  case  that  no  true  ovary  has  been  discovered  in  the  'nursing' 
generations ;  on  the  contrary,  the  germs,  as  soon  as  they  are  percep- 
tible, are  situated  in  organs  which  must  be  regarded  as  oviducts  and 
uteri,  as,  for  instance,  in  the  most  perfect  '  nurses '  we  are  acquainted 
with,  the  Aphides.  In  the  '  nurses '  of  the  trematode  larva,  the  Cer- 
caria echinata,  I  have  remarked  that  the  germs  in  their  earliest 
condition  are  collected  into  an  organ  at  the  root  of  the  tail,  which 
may  probably  be  regarded  as  a  uterus,  and  that  they  appear  to  distend 
this  organ  gradually  to  the  size  of  the  whole  body.  The  accurate 
anatomical  researches  of  Professor  Eschricht  on  ftie  Salpce  also  show 
in  the  most  precise  way  that  the  associated  brood  of  the  Salpcs  does 
not  originate  from  ova,  but  that,  as  germs  which  are  arranged  in  a 
definite  manner  between  the  walls  of  a  hollow  organ,  it  is  contained 
in  what  can  in  no  case  be  an  ovary,  and  which  the  author  has  termed 
a  '  germ-tube.'  This  organ  lies  in  a  cavity  which  may  probably  be 
considered  very  nearly  a  uterus,  which  is  however  always,  as  it  were, 
a  secondary  receptacle  for  the  germs  ;  but  in  the  present  instance  it 
cannot  be  shown  that  they  have  occupied  any  previous  receptacle  or 
place  of  formation. 

"From  what  we  at  present  know,  we  may  probably  assume  with  some 
degree  of  certainty  that  the  '  nursing '  individuals  are  never  themselves 
gemmiparous,  but  that  they  are  born  with  germs  in  the  organs  in 
which  the  embryos  are  afterwards  nourished ;  and  from  all  this  it 
appears  as  if  the  female  generative  organism  were  always  divided  in 
those  cases  in  which  development  by  means  of  '  nurses '  occurs,  so 
that  as  in  the  more  perfect  females  an  ovary  especially  is  formed,  so 
in  the  '  nursing '  individuals  a  much-developed  uterus  is  presented, 
in  consequence  of  which,  they,  as  individualised  uteri,  have  assigned 
to  them,  as  the  object  of  their  existence,  the  performance  of  the  func- 
tions of  a  uterus,  and  their  complete  formation  must  thus  necessarily 
precede  that  of  the  germs  which  are  committed  to  their  fostering  care. 
We  cannot  readily  perceive  the  reason,  that  because  all  '  nursing ' 
individuals  must  be  of  the  female  sex,  it  should  follow  that  all  those 
individuals  which  feed  the  young  should  also  be  of  that  sex,  and  yet 
this  seems  to  be  the  law.  Anatomy  shows  us  that  the  '  feeders ' 
among  bees,  wasps,  &c,  and  probably  those  of  all  insects  living  in 
regular  societies,  are  females,  whose  sexual  organs  remain  in  an  unde- 
veloped state.  They  present  scarcely  the  vestige  of  an  ovary ;  the 
uterus  is  rudimentary,  and  all  propagation  consequently  in  the  mate- 
rial way,  so  to  say,  is  rendered  impossible ;  the  imperfection  of  the 
organ  does  not  even  allow  of  their  acting  as  '  nurses,'  and  the  propa- 
gative  instinct  in  a  physical,  corporeal  sense  passes  into  a  will  for  the 
propagation  of  the  species,  into  a  nisus  impelling  to  the  feeding  or 
nourishing  of  the  young;  and  the  fulfilment  of  these  impulsive  duties 
is  favoured  by  the  peculiar  transformation  which  some  of  the  organs 
undergo  at  the  expense  of  those  intended  for  propagation,  in  order 
that  they  may  become  adapted  to  the  bringing  up  of  the  young. 
Whence  it  follows  that  the  development  of  the  species  in  this  case 
does  not  tako  place  by  means  of  several  generations,  but  through 
several  broods  of  the  same  generation.  The  reason  of  the  great 
number  of  '  feeders,'  and  for  the  common  good  of  '  workers,'  so  that 
they  often  constitute  thousands,  whilst  the  fertile  individuals  scarcely 
amount  to  hundreds,  may  be  readily  understood  when  we  consider 
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more  closely  the  regular  societies  of  bees  and  ants,  and  witness  the 
labour  required  for  the  nourishment  of  the  young.  But,  on  the  other 
hand,  how  the  development  of  the  species  is  promoted  by  the  multi- 
tude of  '  nursing '  animals  of  which  we  often  see  thousands  for  each 
single  fertile  one,  appears  to  us  difficult  of  explantion,  since,  even  all 
of  them  can  only  be  regarded  as  animated  organs,  which  do  not  appear 
to  act  for  or  with  each  other.  It  does  not  however  seem  to  me  impro- 
bable that  even  the  Aphides,  trematode  nurses,  and  other  parasites, 
which  are  so  immediately  injurious  to  the  organisms  in  or  upon  which 
they  live,  are  not  destined  merely  to  promote  the  extension  of  the 
species,  but  that  they  also  induce  in  the  organisms  themselves  condi- 
tions necessarily  more  and  more  favourable  to  a  later  generation  ; 
plants  also  and  animals  afford  us  many  instances  that  to  a  certain 
abundance  of  parasites  there  usually  succeeds  a  complete  overflow  of 
them. 

"  I  conclude  with  the  remark  that,  inasmuch  as  in  the  system  of 
'  nursing'  the  whole  advancement  of  the  welfare  of  the  young  is  effected 
only  by  a  still  and  peaceful  organic  activity,  is  only  a  function  of  the 
vegetative  life  of  the  individual,  so  also  all  those  forms  of  animals  in 
whose  development  the  'nursing'  system  obtains,  actually  remind  us 
of  the  propagation  and  vital  cycle  of  plants.  For  it  is  peculiar  to 
plants,  and,  as  it  were,  their  special  characteristic,  that  the  germ,  the 
primordial  individual  in  the  vegetation  or  seed,  is  competent  to  pro- 
duce individuals  which  are  again  capable  of  producing  seeds  or  indi- 
viduals of  the  primary  form  or  that  to  which  the  plant  owed  its 
origin,  only  by  the  intervention  of  a  whole  series  of  generations.  It 
is  certainly  the  great  triumph  of  Morphology,  that  it  is  able  to  show 
how  the  plant  or  tree  (that  colony  of  individuals  arranged  in  accord- 
ance with  a  simple  vegetative  principle  or  fundamental  law)  unfolds 
itself,  through  a  frequently  long  succession  of  generations,  into  indi- 
viduals, becoming  constantly  more  and  more  perfect,  until,  after  the 
immediately  precedent  generation,  it  appears  as  calyx  and  corolla, 
with  perfect  male  and  female  individuals,  stamens,  and  pistils  (so  that 
even  in  the  vegetable  kingdom  the  grosser  hermaphroditism  does  not 
obtain,  which  is  still  supposed  to  take  place  in  the  animal) ;  and  after, 
the  fructification  brings  forth  seed,  which  again  goes  through  the  same 
course.  It  is  this  great  and  significant  resemblance  to  the  vegetable 
kingdom,  which  in  my  opinion  is  presented  by  the  Entozoa  and  all 
'nurse'  generations,  and  to  which  I  have  alluded  in  the  preceding 
Essay  :  I  might  almost  say  that  the  condition  of  continued  dependence 
incidental  to  the  animal  life,  is  to  a  certain  extent  one  of  less  perfec- 
tion than  that  which  is  presented  in  the  progressive  elevation  in 
development  effected  by  the  agency  of  the  vegetative  life."  [Sdpp.] 

GENET.  [VlVERRIDiE.] 

GENISTA  (the  Latin  Genista),  a  genus  of  Plants  belonging  to  the 
natural  order  Leguminosce.  The  calyx  is  2-lipped;  the  upper  lip 
bifid,  the  lower  trifid.  It  has  a  subulate  ascending  style ;  a  terminal 
oblique  introrse  stigma.  The  species  have  yellow  flowers,  and  most 
of  them  yield  a  yellow  dye.  The  Planta  Genista,  or  Whin,  the  Gen  of 
the  Celts,  and  the  Genet  of  the  French,  was  the  badge  of  .  a  long  race 
of  English  kings,  hence  called  Plantagenets.  Upwards  of  eighty  species 
are  included  in  this  genus,  but  few  are  applied  to  any  important  uses. 
They  are  found  principally  in  the  south  of  Europe,  and  some  few  are 
natives  of  Great  Britain. 

G.  pilosa,  has  a  smooth  procumbent  stem,  and  obovate  lanceolate 
obtuse  leaves ;  ovate  blunt  stipules.  The  peduncles,  calyx,  and 
underside  of  the  leaf  are  silky,  and  the  pods  hairy.  It  is  a  native  of 
the  south  of  France,  and  is  also  found  in  Suffolk  and  Cornwall  in 
England,  in  sandy  places. 

G.  tinctoria,  Dyer's- Weed,  or  Woad,  has  a  depresssed  stem,  with 
erect  branches,  without  thoms  ;  lanceolate  leaves,  hairy  at  the  edges  ; 
minute  subulate  stipules ;  racemose  flowers  ;  and  glabrous  corolla  and 
pods.  The  branches  are  from  one  to  two  feet  high,  glabrous  and 
downy  above.  This  plant  is  a  native  of  Europe,  and  is  found  in 
pastures,  fields,  and  thickets  in  England.  The  flowers  yield  a  yellow 
colour,  which  is  much  used  for  dying  wool.  When  cows  are  allowed 
to  feed  on  this  plant  their  milk  becomes  bitter  and  disagreeable,  and 
the  unpleasant  taste  of  cheese  and  butter  is  often  attributable  to 
this  cause.  G.  tinctoria  has  also  a  medicinal  reputation.  The  seeds 
act  as  a  mild  purgative,  and  the  ashes  are  also  said  to  be  a  valuable 
diuretic. 

G.  anglica,  Needle-Whin,  has  a  spinous  ascending  stem,  leafless 
below ;  unarmed  glabrous  flowing  branches ;  ovate-lanceolate  leaves  ; 
and  glabrous  stems  and  corolla.  It  is  a  native  of  Europe,  in 
France  and  Denmark,  and  is  found  in  Britain  on  moist  boggy 
commons. 

G.  acanthoclada  has  trifoliate  leaves,  nearly  sessile ;  linear,  compli- 
cated, silky  leaflets  ;  stiff  and  spinose  branches.  The  flowers  almost 
opposite,  and  disposed  along  the  branches  in  a  kind  of  interrupted 
spike.  It  is  a  native  of  the  Levant  in  exposed  places,  and  in  the 
island  of  Melos.  This  plant  appears  to  be  the  Me\aiva  pi^a  of 
Hippocrates,  2/copn'os  of  Theophrastus,  and  the  'AairdAaSos  of 
Dioscorides. 

G.  Hispanica  has  lanceolate  villous  leaves ;  branched  stiff  spines  ; 
terminal  racemes,  somewhat  capitate.  It  is  a  native  of  Spain  and  the 
touth  of  France.  Fraas  states  that  this  species  is  the  '  genista '  of 
Koman  writers  (Virgil,  '  Georg.'  ii.  434 ;  Pliny,  xxvi.  9.  12.  22.  9; 
Columella,  4,  31). 


G.  purgans  is  an  erect  branched  shrub  with  very  few  leaves,  and 
axillary  flowers  on  short  pedicels.  It  is  a  native  of  France,  on  hills, 
especially  in  the  Cevennes,  where  it  is  used  by  the  villagers  as  a 
cathartic. 

G.  monosperma  has  erect  branches ;  very  few  linear  oblong  leaves, 
clothed  with  a  depressed  pubescence ;  and  lateral  few-flowered  racemes. 
It  is  a  native  of  Spain,  Portugal,  Barbary,  and  Egypt.  On  the  shores 
of  Spain  it  is  found  to  be  very  useful  in  binding  the  otherwise  drifting 
sand,  and  by  its  beautiful  fragrant  blossoms  it  converts  a  barren  waste 
into  a  lovely  garden.  The  goats  feed  on  the  leaves  and  young 
branches,  of  which  they  are  particularly  fond.  The  Spaniards  call 
both  the  plant  and  the  districts  over  which  they  grow  Retamas,  from 
the  Arabic  word  Roetam.  The  species  of  this  genus  thrive  well  in 
a  mixture  of  loam,  peat,  and  sand,  and  young  cuttings  will  easily 
strike  in  a  potful  of  sand  with  a  bell  glass  over  them,  which  must 
be  taken  off  and  wiped  occasionally,  lest  the  cuttings  absorb  too  much 
moisture. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British  Botany; 
Fraas,  Synopsis  Plantarum  Florce  Classicce  ;  Burnett,  Outlines  of 
Botany.) 

GENTIANA,  a  genus  of  Plants  belonging  to  the  natural  order 
Gentianacece.  It  has  a  4-5-parted  calyx.  The  corolla  is  variously 
divided,  twisted  to  the  right  in  asstivation,  often  with  accessory  lobes 
between  the  principal  ones,  without  depressed  glands  upon  the  petals. 
The  filaments  equal  at  the  base  ;  anthers  not  changing.  The  stigmas 
are  terminal  on  the  ovary  or  style.  The  placentas  united  with  the 
endocarp  and  overspreading  the  valves  of  the  capsule. 

G.  Catesbwi  is  found  in  wet  grassy  meadows  in  the  southern  parts 
of  the  North  American  Union.  It  has  a  branching  fleshy  root.  The 
stem  is  simple,  erect,  and  rough.  The  leaves  opposite,  ovate,  or 
lanceolate,  slightly  3-nerved,  acute,  rough  on  the  margin.  The  flowers 
crowded,  nearly  sessile,  axillary,  and  terminal.  The  segments  of  the 
calyx  linear  lanceolate,  varying  in  length,  exceeding  the  tube  and 
sometimes  more  than  twice  its  length.  The  corolla  is  large,  blue, 
ventricose,  plaited,  its  border  10-cleft ;  the  5  outer  segments  roundish 
and  more  or  less  acute,  the  5  inner  bifid  and  fimbriate.  The  stamens 
are  5  in  number,  with  dilated  filaments,  and  sagittate  anthers.  The 
ovary  is  oblong,  lanceolate,  compressed,  supported  by  a  sort  of  pedicel. 
The  style  is  absent,  stigmas  2,  oblong  and  reflexed.  The  capsule 
oblong,  acuminate,  1-celled,  and  2-valved.  The  dried  root  is  muci- 
laginous and  sweetish,  then  intensely  bitter,  approaching  to  G.  lutea. 
It  is  said  to  be  the  best  substitute  for  that  species. 

G.  Amarella  has  a  salver-shaped  4-5-cleft  corolla,  bearded  in  the 
throat ;  the  calyx-lobes  5,  nearly  equal,  lanceolate  ;  the  leaves  sessile, 
ovate,  lanceolate  ;  the  radical  leaves  obovate.  It  is  very  variable  in 
size  and  in  the  number  of  the  flowers.  It  is  from  3  to  12  inches  high, 
erect.  The  stem  square,  much  branched.  The  flower  is  of  a  pale 
purple  colour,  barely  an  inch  long ;  the  mouth  of  the  tube  is  crowned 
by  a  fine  erect  purplish  fringe  rather  shorter  than  the  limb,  and  rising 
much  above  the  stamens.  The  stamens  answer  in  number  to  the 
divisions  of  the  calyx  and  corolla,  being  almost  always  5,  awl-shaped, 
with  roundish  separate  anthers.  The  styles  are  very  short ;  the 
stigmas  ovate.  This  species  is  a  British  plant,  and  is  one  of  the 
substitutes  for  the  true  Gentian  sold  in  shops. 

67.  campestris  is  rather  paler  than  the  last  species  and  of  more 
humble  growth,  varying  greatly  in  luxuriance.  The  stem  is  somewhat 
corymbose,  with  simple  flower-stalks  of  various  lengths.  The  leaves 
are  ovate,  acute,  and  3-ribbed.  The  flowers  are  somewhat  larger  than 
in  G.  Amarella,  4-cleft,  essentially  distinguished  by  having  the  twe 
outer  and  opposite  segments  of  the  calyx  ovate  and  very  broad, 
covering  the  two  inner,  which  are  narrow  and  lanceolate,  or  even  awl- 
shaped,  all  deeply  serrated,  and  minutely  fringed.  This  species  is 
found  in  Great  Britain  and  in  elevated  pastures  in  many  parts  of 
Europe.    It  is  used  as  a  substitute  for  the  officinal  Gentian. 

G.  purpurea  is  native  of  Swizerland,  Savoy,  the  Pyrenees,  and 
Norway.  It  has  a  simple  and  sub-divided  root,  many-crowned,  taper, 
thickish,  long,  yellow  outside,  white  inside,  intensely  bitter.  The 
stem  is  obscurely  4-cornered,  green  or  greenish-purple,  from  1  to  2  feet 
high.  The  radical  leaves  are  ovate,  or  ovate-lanceolate,  apiculate ; 
those  in  the  middle  of  the  stem  ovate-lanceolate,  scarcely  acuminate, 
the  uppermost  sessile,  broad,  lanceolate,  uniting  and  sheathing  at  the 
base,  all  5-nerved,  flexible,  and  bright  shining  green.  The  flowers  are 
terminal  and  axillary  on  short  stalks.  The  calyx  is  oblong,  scarious, 
semi-transparent,  slit  longitudinally  on  the  inner  side.  The  corolla  is 
large,  rather  coriaceous,  with  a  few  scattered  dots  arranged  in  rows  in 
the  inside ;  the  tube  yellow  and  striated,  the  limb  6-cleft,  with  broad 
obtuse  segments  distant  at  the  base.  The  seeds  are  brown,  orbicular, 
and  winged.  It  is  employed  with  the  next  species  in  continental 
practice. 

G.  Pannon  icci  lias  a  tapering  root,  little  branched,  many-crowned, 
rugose,  as  much  as  2  feet  long,  thick,  yellowish-brown  outside, 
whitish  inside.  The  stem  is  round,  green,  or  purplish,  from  1  to  2 
feet  high.  The  leaves  are  ovate,  somewhat  apiculate,  5-nerved,  the 
petioles  running  down  into  a  sheath,  those  on  the  middle  of  the  stem 
ovate-lanceolate,  long ;  those  at  the  top  acuminate,  about  3-nerved ; 
all  somewhat  coriaceous  and  bright  green.  The  flowers  are  sessile,  or 
on  very  short  stalks  (the  upper  whorl  many-flowered),  large,  an  inch 
and  a  half  long.    The  calyx  is  campauulate,  obsoletely  5-cornerecI, 
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about  6-cleft,  varied  with  red  and  green  ;  the  segments  almost  leafy 
and  unequal,  divided  by  a  wide  sinus,  sometimes  serrulated,  shorter 
than  the  tube.  The  corolla  is  coriaceous,  membranous,  purple,  with 
a  yellowish  tube,  marked  all  over  into  rows  of  deeper  spots,  the  seg- 
ments ovate,  rather  blunt,  thrice  as  short  as  the  tube.  The  seeds  are 
brown,  winged,  and  round.  The  roots  are  extremely  bitter,  and  are 
used  extensively  in  Bavaria  and  Austria  in  medicine. 

0.  Kurroo  is  found- in  various  parts  of  the  Himalayas.  It  has  a 
stem  about  1-flowered,  obtuse  leaves,  the  radical  long,  lanceolate, 
those  on  the  stems  linear.  The  teeth  of  the  calyx  are  long  and 
subulate.  The  corolla  is  funnel-shaped,  with  an  intense  blue 
spreading  10-lobed  limb,  the  principal  lobes  of  which  are  ovate  and 
acute,  the  intermediate  ones  scale-like  teeth.  The  root  is  used  like 
Gentian  in  the  north  of  Italy. 

0.  lutea,  the  Common  Gentian,  is  found  in  alpine  meadows  through- 
out the  middle  of  Europe.  It  has  a  cylindrical  root,  wrinkled,  ringed, 
thick,  forked,  brown  externally,  yellow  within.  The  stem  is  3  or  4 
feet  high,  hollow,  and  stout.  The  radical  leaves  are  ovate-oblong, 
5-nerved,  2  or  3  inches  broad,  those  on  the  stem  sessile,  ovate,  acute ; 
those  next  the  flowers  cordate,  amplexicaul,  concave,  all  a  pale  bright 
green.  The  flowers  are  bright  yellow,  in  many-flowered  whorls, 
stalked.  The  calyx  is  of  a  papery  texture,  and  semi-transparent,  3-  or 
4-cleft,  with  short  lanceolate  unequal  segments.  The  corolla  with  a 
very  short  tube,  and  5  or  6  green  glands  at  the  base,  5-  or  6-parted, 
with  oblong  acute  veiny  lobes.  The  anthers  are  subulate,  some- 
what united,  becoming  distinct.  The  stigmas  revolute.  The  capsule 
oblong  and  stalked.  The  seeds  roundish,  compressed,  with  a  mem- 
branous brownish  border.  The  root  of  this  species  furnishes  the 
Gentian  of  commerce,  a  valuable  bitter  drug  employed  extensively  in 
certain  forms  of  dyspepsia,  in  intermittents,  and  as  an  anthelmintic, 
m  full  doses  it  is  apt  to  relax  the  bowls,  and  it  does  not  always  agree 
with  the  stomach,  in  fact,  it  possesses  a  volatile  principle  capable  of 
producing  nausea  and  a  kind  of  intoxication.  The  root  contains  a 
good  deal  of  sugar  and  mucilage  which  enables  the  Swiss  to  prepare 
from  it  a  liqueur  held  in  high  esteem  among  the  people. 

G.  nivalis,  0.  verna,  and  G.  Pneumonanthe  are  all  described  as  British 
species. 

The  following  is  an  arrangement  of  the  European  species  of  this 
genus : — 

A.  Tube  of  the  corolla  short  or  greatly  enlarged  at  the  mouth. 
Throat  naked ;  segments  not  fringed. 

I.  Flowers  in  whorls  or  heads. 

a.  Corolla  without  accessory  plaits. 

O.  lutea;  0.  Thomasii;  0.  biloba;  0.  Charpentieri ;  Q. 
Oaudiniana. 

b.  Corolla  with  accessory  plaits. 

1.  Calyx  a  sheath  deeply  divided  on  one  side. 
6.  Burseii  ;  G.  purpurea  ;  0.  macrophylla. 

2.  Calyx  campanulate,  with  nearly  equal  teeth. 
G.  Pannonica  ;  0.  punctata  ;  G.  cruciata. 

II.  Flowers  solitary  or  in  pairs.    Corolla  with  accessory  plates. 

G.   asclepiadea;   G.   Pneumonanthe;   G.    Froilichii  ;  Q. 
frigida ;  G.  acaulis;  G.  excisa. 
1).  Tube  of  the  corolla  cylindrical,  or  somewhat  barreled.  Throat 
naked.    Segments  not  fringed. 

I.  Perennial.    Stems  numerous,  simple,  1-flowered. 

G.  Bavarica;    G.   brachyphylla  ;  G.  verna;  G.  cestiva ; 
G.  imbricata ;  G.  pumila  ;  G.  Pyrenaica. 

II.  Annual.    Stem  single,  branched,  many-flowered.     No  barren 

shoots.    Styles  cloven. 
G.prostrata;  G.  utriculosa  ;  G.  nivalis. 

C.  Throat  or  corolla  bearded.     Root-leaves  obovate  ;  stalked. 

I.  Calyx  tubular,  4-  or  5-toothed. 

G.  campestris ;  G.  Geimanica;  G.  Amarella  ;  G.  obtusifolia; 

II.  Calyx  4-  or  5-partite.     Stem  branched  only  at  the  base. 

Flower-stalks  long  and  naked. 
G.  tenella  ;  G.  nana. 

D.  Throat  naked.    Segments  of  corolla  fringed. 

G.  ciliata. 

As  ornamental  objects  these  plants  are  remarkable  for  the  bril- 
liant colours  and  beautiful  forms  of  their  flowers.  The  species  are 
extremely  numerous,  inhabiting  the  temperate  parts  of  Europe,  Asia, 
and  America,  chiefly  in  mountainous  situations,  where  they  breathe  a 
pure  and  rarified  air,  are  exposed  to  bright  light  during  the  short 
summers  of  such  regions,  and  although  fixed  during  winter  in  places 
intensely  cold,  yet  are  so  well  prepared  to  resist  it  by  the  warmth  of 
their  summer,  and  so  much  protected  by  the  snow  that  covers  them, 
as  to  suffer  no  injury.  These  alpine  plants  are  consequently  difficult 
to  cultivate,  or  even  uncultivable,  from  the  impossibility  of  imitating 
their  natural  atmosphere ;  and  hence  it  is  only  a  very  small  number 
that  are  ever  seen  in  gardens.  The  prevailing  colours  of  their  flowers 
are  either  an  intense  pure  blue,  or  a  bright  clear  yellow  :  some  idea 
may  be  formed  of  the  brilliancy  of  the  former  from  that  of  G.  acaulis, 
a  common  species  in  gardens,  where  it  is  much  employed  for  making 


GENTIANACE.E. 


edging  to  borders  ;  the  yellow  species  are  equally  represented  by 
G.  lutea. 

The  ornamental  species  that  are  found  easily  capable  of  cultivation 
are  G.  lutea,  with  yellow,  and  G.  asclepiadea,  G.  saponaria,  G.  cruciata, 
G.  septemfida,  G.  acaulis,  and  G.  Pneumonanthe,  with  blue  flowers.  Of 
these  all  require  a  good  American  border  of  peat-earth  to  grow  iu, 
with  the  exception  of  G.  acaulis,  which  prefers  the  hardest  and 
stiffest  clay.  Many  other  species  are  named  in  gardening  books,  but 
they  generally  perish  as  soon  as  they  are  brought  under  the  hands  of 
the  cultivator. 

(Lindley,  Vegetable  Kingdom;  Wood,  Tourists  Flora;  Babington, 
Manual  of  British  Botany.) 

GENTIANA'CE^E,  Gentianworts,  an  extensive  order  of  Plants 
belonging  to  the  Monopetalous  Exogens,  and  consisting  of  herbaceous 
plants,  with  opposite  ribbed  leaves,  and  flowers  whose  corolla  is 
imbricated  ;  the  stamens  alternate  with  the  petals ;  the  ovary  supe- 
rior, with  two  cells  standing  right  and  left  of  the  axis  of  growth ;  and 
seeds  containing  a  minute  embryo  lying  in  a  mass  of  albumen.  They 
are  generally  considered  to  be  in  the  closest  alliance  with  Scrophula- 
riacea,  but  it  is  possible  that  then-  resemblance  to  that  order  is  on« 
of  analogy  rather  than  affinity.  Along  with  Orobanchaccm  and 
Monotropacece,  they  seem  rather  to  belong  to  the  albuminous  group 
of  Exogens,  as  has  already  been  shown.  [Exogens.]  The  flowers  of 
these  plants  are  usually  coloured  with  pure  bright  yellow,  red,  or 
blue,  and  in  many  cases  they  are  on  this  account  among  the  most 
beautiful  of  flowers ;  but  if  we  have  a  high  development  of  form  and 
colour  in  the  majority  of  the  species  of  this  order,  so  we  also  have  in 
the  Guayana  and  Mexican  plants  belonging  to  the  genus  Voyra  or 
Leiphaimos  the  brown  leafless  habit  and  low  development  of  Orobanche. 
This  order  is  famous  for  its  bitterness,  which  seems  to  pervade  all 
the  species.  Gentiana  itself  furnishes  all  the  officinal  kinds  ;  but 
Erythraa  Centaurium  [Erythrjea],  a  beautiful  wild  flower  common 
in  many  parts  of  England,  is  advantageously  employed  by  country 
people  as  a  substitute ;  and  the  root  of  Frazera  Walteri  [Frazeea] 
has  been  used  as  a  means  of  adulterating  the  bitter  Calumba-root. 
Cherayta,  a  Himalayan  annual,  is  remarkable  for  the  pureness  of  its 
bitter.  The  whole  plant  is  pulled  up  at  the  time  the  flowers  begin 
to  decay,  and  dried  for  uae.  There  are  60  genera  and  450  species  of 
this  order. 


2  3  l 


Common  Gentian  (Gentiana  lutea). 
1,  a  capsule;  2,  tho  same  cut  across  to  show  the  placentas;  3,  a  vertical 
section  of  a  magnified  seed. 

This  order  extends  over  almost  all  parts  of  the  world,  from  the 
regions  of  perpetual  snow  upon  the  summits  of  the  mountains  of 
Europe,  to  the  hottest  sands  of  South  America  and  India.  They 
however  do  not  appear  in  the  Flora  of  Melville  Island ;  and  they 
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form  part  of  that  of  the  Straits  of  Magellan.  The  most  common  genus 
is  Gentiana,  than  which  few  genera  display  so  full  a  series  of  colours 
in  the  flowers ;  red,  blue,  yellow,  and  white  are  all  exhibited  in  it, 
with  many  of  the  intermediate  compound  tints.  For  the  properties 
of  the  genera  of  this  order  see  Cicendia,  Chloba,  Menyanthes, 

VlLLAKSIA,  AGATHOTES. 

GENUS,  an  assemblage  of  species  allied  by  common  characters,  and 
subordinate  to  an  order,  family,  tribe,  or  sub-tribe.  A  genus  is  fre- 
quently a  natural  assemblage,  but  almost  every  naturalist  has  his  own 
particular  views  with  regard  to  the  propriety  of  uniting  or  separating 
particular  groups  of  species ;  it  is  therefore  often  an  arbitrary  group. 
It  is  thus  that  the  synonymy  of  genera  becomes  every  day  more 
copious,  and  it  is  one  of  the  difficulties  with  which  the  naturalist  has 
to  contend  in  his  studies.  At  present  there  are  no  generally  recognised 
rules  for  the  construction  of  genera  amongst  plants  and  animals. 
[Families  of  Plants  ;  Orders  ;  Species.] 

GEOBDELLA.  [Annelida.] 

GEOCICHLA,  a  genus  of  Birds  established  by  Mr.  Gould  for  a 
pretty  species  resembling  the  Redbreast  (Erithacus  Rubecula,  Swain- 
son).  It  belongs,  he  observes,  to  an  interesting  group  which  was 
first  characterised  by  M.  Kuhl,  and  of  which  the  collection  of  the 
Zoological  Society  possesses  four  well-marked  species.  ('  Zoological 
Proceedings,'  1836.) 

GEOCOCHLIDES,  Latreille's  name  for  the  Shell-Snails.  Trache- 
lipodes  Colimaces  of  Lamarck  ;  Limacines  of  De  Blainville ;  Limagons 
of  De  Ferussac. 

GEOCRONITE,  a  Mineral  occurring  amorphous  without  cleavage. 
The  fracture  is  lamellar  in  one  direction,  and  in  the  other  granular 
and  conchoidal.  The  colour  lead-gray ;  streak  the  same.  Hardness 
between  mica  and  calcareous  spar.  Lustre  metallic.  Opaque.  Specific 
gravity  5-88.  It  is  found  in  the  silver  mine  of  Sala  in  Sweden,  and 
in  the  province  of  Galicia  in  Spain.  An  analysis  of  the  mineral  from 
the  Sala  mine  by  Svanberg  gives — 

Lead   66-452 

Antimony  ,  .  9-516 

Arsenic  4-695 

Copper   .1-514 

Iron  0-417 

Zinc   .  0-111 

Sulphur  16-262 

GEOEMYD^E.  [Chelonia.] 

GEOFFRiEA,  a  genus  of  Plants  belonging  to  the  natural  order 
Leguminosm.  One  of  the  species,  G.  inermis,  sometimes  known  as 
Andira  inermis,  is  a  native  of  Jamaica,  Trinidad,  Martinico,  Porto 
Rico,  St.  Domingo,  and  Guyana,  in  woods  and  on  river-banks.  It  has 
13  or  15  ovate-lanceolate  leaflets,  acute,  glabrous  on  both  surfaces, 
the  flowers  pannicled  on  short  pedicles ;  calyx  urceolate,  clothed  with 
rusty  pubescence.  The  flowers  are  arranged  in  terminal  and  axillary 
ferruginous  panicles,  very  showy,  with  reddish  lilac  petals.  The 
legume  is  the  size  of  a  large  plum. 

The  bark  of  this  tree  is  of  a  grey  colour  externally,  but  black  and 
fun-owed  on  the  inside.  The  powder  looks  like  jalap.  It  has  a 
mucilaginous  and  sweetish  taste,  and  a  disagreeable  smell.  Its 
medical  effects  are  great.  When  properly  exhibited  it  operates  as  a 
powerful  anthelmintic.  It  is  given  in  the  form  of  a  powder,  decoc- 
tion, syrup,  and  extract,  but  should  always  be  given  in  small  doses  ; 
in  large  doses  it  is  poisonous,  producing  violent  vomiting,  with  fever 
and  delirium. 

GEOLOGY,  the  science  of  the  earth  (as  the  Greek  words  yy  and 
\6yos  may  be  translated),  includes,  in  a  large  sense,  all  acquired  or 
possible  knowledge  of  the  natural  phenomena  on  and  within  the  globe ; 
whether  these  be  now  of  frequent  occurrence,  the  result  of  the  exist- 
ing combinations  of  physical  agencies,  or  remain  as  monuments  and 
measures  of  those  agencies  in  earlier  periods  of  the  history  of  the 
planet. 

Some  of  these  phenomena  are  witnessed  in  connection  with  inorganic 
bodies,  and  depend  in  a  great  degree  on  the  laws  of  force  which  apper- 
tain to  and  distinguish  from  each  other  the  particles  of  matter;  othei-3 
are  exemplified  in  organised  structures  endowed  with  vital  functions 
related  to  those  structures ;  and  there  may  yet  be  distinguished  a 
third  order  of  effects,  influencing  and  combining  with  both  of  the 
former,  and  depending  on  laws  of  force  which  affect  the  whole  mass 
of  the  globe,  as  gravitation,  or  derived  from  extraneous  agency,  as 
light. 

If  at  any  certain  epoch  (as  the  present  time)  the  phenomena  thus 
classed  were  known  in  detail,  and  reduced  to  general  laws  which 
truly  expressed  the  individual  cases,  the  actual  condition  of  the  earth 
would  be  really  known ;  if  further  it  were  possible  to  collect  sufficient 
evidence  from  monuments  preserved  in  the  earth  of  its  exact  state  at 
some  former  epoch,  the  variations  to  which  terrestrial  phenomena  are 
subject  would  be  disclosed ;  .and  by  the  comparison  of  several  such 
surveys,  taken  at  distant  times,  the  laws  of  these  variations  would  be 
revealed  with  an  exactness  proportioned  to  the  certainty  with  which 
the  intervals  of  time  were  determined.  These  laws  of  the  variation 
of  the  condition  of  the  globe  at  successive  epochs,  combined  with  the 
laws  of  chemical,  vital,  and  mechanical  action,  which  are  assumed  to 
be  essential  and  constant,  independent  of  time,  and  exempt  from 
change,  will  furnish  one,  and  only  one,  satisfactory  general  contem- 


plation or  theory  of  the  origin,  structure,  and  successive  changes  of 
the  globe,  considered  as  part  of  the  planetary  system  revolving  round 
the  sun. 

To  reach  this  general  theory  is  the  ultimate  object  of  modern 
geology.  The  discovery  of  the  right  method  of  proceeding  in  this 
attempt  is  of  modern  date  ;  and  all  the  most  important  steps  of  the 
advance  towards  this  '  high  point  of  knowledge '  have  been  taken 
within  the1  memory  of  the  generation  now  passing  away.  If,  as  Sir 
John  Herschel  tells  us  ('Discourse  on  the  Study  of  Natural  Philo- 
sophy'), "geology,  in  the  magnitude  and  sublimity  of  the  objects  of 
which  it  treats,  undoubtedly  ranks,  in  the  scale  of  the  sciences,  next 
to  astronomy,"  it  owes  this  distinction  to  the  fact  that  its  modern 
cultivators  have  sought  within  the  ranks  of  inductive  science  better 
methods  of  research  and  purer  models  of  reasoning  than  those  afforded 
by  the  treasures  of  ancient  philosophy  which  have  been  preserved  to 
our  time.  Nor  is  this  the  peculiar  boast  of  geology.  Every  branch 
of  the  study  of  nature  was  equally  transformed  by  the  introduction 
of  the  Baconian  methods  of  interpretation  of  nature  ;  all  the  natural 
sciences  have  advanced  together ;  the  knowledge  of  the  constant  laws 
in  the  visible  creation  has  been  continually  perfected  ;  and  thus, 
while  the  study  of  the  long-past  operations  of  nature  has  been  imbued 
with  the  exactness  of  chemical,  zoological,  botanical,  and  physical 
research,  the  dry  annals  of  one  era  in  the  history  of  the  world  havo 
been  enriched  into  a  long,  instructive,  and  eventful  history. 

Among  the  ancients  the  notices  of  geology  are  few,  and  the  interest 
belonging  to  them  is  of  a  peculiar  character.  When  chemistry,  whose 
operations  manifest  the  existence  of  peculiar  laws  of  force  among  the 
particles  of  matter,  was  wholly  unknown — when  the  living  wonders 
of  creation  were  but  slightly  considered  by  philosophers  intent  on 
abstract  principles — no  accurate  survey  could  be  taken  of  the  con- 
dition of  any  one  part  of  the  surface  of  the  earth.  But  a  small  part 
of  that  surface  was  known  to  any  one  people,  and  only  in  a  few 
situations  were  the  changes  in  the  aspect  of  nature  so  extensive  as  to 
arrest  the  attention  of  the  geographer,  or  so  violent  as  to  excite  the 
philosopher  to  search  for  the  cause. 

Among  the  anciently  peopled  and  commercial  states  of  the  eastern 
shores  and  islands  of  the  Mediterranean  both  these  circumstances 
concurred,  and  there  first  awakened  the  powerful  intellect  of  Greece 
to  speculation  on  the  varying  condition  of  the  land  and  sea.  Lower 
Egypt  is  the  gift  of  the  Nile,  and  the  learned  people  which  possessed 
it  were  compelled  by  the  circumstances  of  their  situation  to  study  the 
nature  and  effects  of  the  annual  floods  of  the  river.  Herodotus  (born 
B.C.  484)  estimates  (ii.  11)  that  the  Nile,  if  diverted  into  the  Red  Sea, 
would  fill  that  long  gulf  in  less  than  20,000  or  even  10,000  years. 
The  notion  of  change  thus  distinctly  impressed  upon  the  minds  of 
the  Egyptian  priests  was  developed  in  a  general  and  philosophical 
form,  and  illustrated  by  special  references  to  an  extended  series  of 
geological  phenomena  by  their  pupil  Pythagoras  (bom  B.C.  586). 
According  to  the  summary  of  their  doctrine,  and  the  tenor  of  the 
illustrations  of  it  which  are  given  by  Ovid,  we  cannot  avoid  seeing, 
even  through  the  injurious  ornament  of  verse,  that  Pythagoras  had 
acquired  a  clear  conception,  a  '  distinct  idea,'  of  nature  as  existing  by 
the  concurrent  action  of  many  complicated  powers,  which  were  subject 
to  continual  or  sudden  variation  in  their  relative  intensity.  Changes 
of  the  relative  level  of  land  and  sea,  and  divulsion  of  islands  from  the 
mainland  by  the  action  of  earthquakes,  are  distinctly  announced ;  the 
displacement  and  limited  duration  of  volcanic  vents,  such  as  ^Etna; 
the  degradation  of  land  by  the  action  of  atmospheric  agency  ('  et  eluvie 
mons  est  deductus  in  a3quor;')  the  submersion  of  land  which  had 
been  formerly  peopled — 

Si  quoeras  Hclicen  et  Burin,  Achaidas  urbes, 
Invenies  sub  aquis. — (Ovid,  '  Metam.'  xv.,  1.  293.) 
the  production,  of  new  land,  and  the  occurrence  of  marine  shells  far 
from  the  present  seas ; — these  phenomena,  distinctly  observed  and 
analysed,  and  clearly  produced  in  proof  of  a  general  proposition, 
justify  a  higher  degree  of  admiration  for  the  Samian  philosopher 
than  is  due  to  any  of  the  merely  speculative  writers  of  antiquity. 

Similar  observations  appear  to  have  served  as  the  ground-work  of 
Aristotle's  exposition  (' Meteorologica  ' )  of  the  perpetual  fluctuation 
of  natural  phenomena ;  the  alternate  excitation  and  rest  of  parts  of 
the  earth's  surface.  But  it  is  in  Strabo  that  we  find  the  most 
sensible  views  of  the  causes  of  the  occurrence  of  marine  shells  far 
from  the  shore,  the  displacements  of  land  and  sea,  the  rising  of 
islands,  the  formation  of  straits,  and  other  great  geological  phe- 
nomena. 

Having  stated  the  views  of  Eratosthenes,  as  to  the  general  fact  of 
the  earth's  globular  form,  and  the  production  of  the  numerous  minor 
inequalities  on  its  surface,  by  correspondingly  numerous  '  proximate 
causes,'  such  as  the  operations  of  water,  heat,  concussions,  vapours, 
and  the  like,  he  examines  the  opinions  of  Xanthus  and  Straton, 
which  Eratosthenes  had  preserved.    (Strabo,  Casaub.  49,  &c.) 

The  explanation  of  Xanthus  (derived  from  an  historical  fact)  that 
the  phenomena  in»question  were  due  to  great  droughts  which  had 
diminished  the  originally  greater  expanse  of  the  sea,  is  regarded  as 
insufficient  ;  and  Strabo's  hypothesis  of  adjacent  but  disconnected 
seas,  one  of  which  being  raised  to  a  higher  level  by  sediment  on  its 
bed,  had  forcibly  opened  itself  a  passage  to  the  other,  the  Euxine  to 
the  Propontis,  the  Mediterranean  to  the  Atlantic,  is  shown  to  contradict 
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received  physical  theorems.  Strabo  proposes  to  account  for  these 
and  other  phenomena  by  the  general  speculation  that  the  laud,  not 
the  sea,  is  subject  to  changes  of  level,  and  that  such  changes  more 
easily  happen  to  the  land  below  the  sea,  '  because  of  its  humidity.' 

The  action  of  ^Etna  in  moving  the  shores  of  Sicily  and  Italy  is 
spoken  of  in  a  familiar  manner,  and  a  long  description  of  phenomena 
bearing  on  the  discussions  succeeds,  in  which  the  opinions  of  many 
authors  are  quoted. 

Fifteen  hundred  years  elapsed  after  the  era  of  Strabo,  without 
adding  anything  material  to  the  stock  of  geological  facts,  or  the 
limited  range  of  rational  theory ;  for,  excepting  the  work  of  Omar 
(10th  century),  in  which  the  phenomena  of  'new  lands,'  and  marine 
shells  found  inland,  are  referred  to  a  '  retreat  of  the  sea,'  there  is 
not,  on  the  subject  of  geology  among  the  Arabian  writers,  even  the 
usual  amount  of  comment  on  the  writers  of  Greece  and  Rome  which 
characterises  the  literary  efforts  of  the  learned  Moslems.  (Lyell, 
'  Principles  of  Geology.') 

In  modern  times  Italy,  the  fruitful  mother  of  modern  physical 
science,  offered  in  her  volcanic  cones,  ranges  of  mountains,  and  shelly 
marls  at  their  bases,  the  most  attractive  points  to  the  intellectual 
activity  of  the  precursors  and  contemporaries  of  Galileo. 

So  recent  are  sound  views  of  the  true  nature  and  relations  of  the 
organic  forms  buried  in  the  earth,  that  it  is  not  very  difficult  for 
English  geologists  to  imagine  the  fierceness  of  the  contest  in  which 
Fracastoro  (1517)  was  involved,  to  defend  his  opinions  that  the 
'  formed  stones '  (as  they  were  afterwards  termed  in  England)  were 
not  '  lusus  naturae '  produced  by  a  '  plastic  force,'  but  really  the 
remains  of  fishes,  mollusca,  &c. ;  and  that  they  had  not  been  rudely 
scattered  over  the  surface  by  the  Noachian  flood,  but  buried  at  great 
depths  by  a  more  regular  operation  of  water.  These  important 
assertions  were  the  subject  of  controversy  for  nearly  two  centuries 
in  Italy ;  and  in  establishing  the  true  nature  of  the  organic  remains, 
Cardano,  Colonna  (1666),  and  Scilla  (1670)  overlooked  or  disregarded 
the  more  serious  and  more  seducing  error  of  ascribing  their  inhu- 
mation in  the  earth  to  a  general  deluge.  Georgius  Agricola  (1546) 
adopted  the  wrong  view  of  the  origin  of  organic  fossils  :  but  Steno 
(1669)  of  Copenhagen,  opened  a  new  line  of  inquiry,  by  noticing  the 
succession  of  rocks ;  distinguishing  some  as  having  been  formed 
before  the  creation  of  animals  and  plants  ;  insisting  on  the  original 
horizontal  posit'on  of  the  strata ;  the  proof  of  violent  movement  of 
the  crust  of  the  globe,  afforded  by  the  now  inclined  position  of  such 
strata  in  mountainous  countries ;  and  the  variations  of  condition  to 
which  the  surface  of  Tuscany  had  been  exposed,  by  repeated  over- 
flows and  retirements  of  the  sea.    (Lyell,  '  Principles.') 

Scilla's  masterly  work  on  the  organic  remains  of  Calabria,  pub- 
lished both  in  Latin  and  Italian  ('  La  Vana  Speculazione  disiugannata 
dal  Senso,'  1670),  may  be  considered  as  closing  the  long  dispute  in 
Italy,  among  men  of  philosophical  minds,  on  the  subject  of  the 
nature  of  organic  fossils.  Its  course  was  comparatively  very  short 
in  England,  for  Plot  (in  1677)  is  almost  the  only  writer  who  really 
and  heartily  embraced  the  doctrine  of  an  occult  cause,  to  escape 
from  the  consequence  of  admitting  the  true  origin  of  the  '  formed 
stones,'  and  Scilla's  work  was  abridged  for  the  'Philosophical 
Transactions'  in  1695-6,  by  Dr.  Wotton.  Lister's  early  views  on 
the  matter  (1678)  express  a  doubt,  arising  from  knowledge;  he  saw 
that  the  fossil-shells  were  different  from  the  living  types,  and  pro- 
posed the  alternative  of  a  terrigenous  origin,  or  an  extinction  of 
species.  Pay  (1692)  on  'Chaos  and  Creation,'  Woodward's  'Natural 
History'  (1695),  Scheuchzer's  'Herbarium  Diluvianum,'  of  the  same 
date,  afford  proof  of  the  victory  gained  by  the  observations  of 
naturalists  over  the  closet  speculations  of  metaphysicians,  on  the 
origiu  of  fossil-shells  in  most  parts  of  Europe  ;  and  indeed,  in  France, 
Palissy's  lectures  and  writings  (his  last  publication  bears  the  date  of 
1580)  may  be  said  to  have  established  the  truth  contended  for. 

The  victory  was  unproductive.  In  consequence  of  coupling  with 
the  obvious  truth  a  fatal  and  fundamental  error,  the  shells  and  other 
exuviae  of  the  sea  were  maintained  by  Woodward  and  a  host  of 
contemporaries  and  followers  to  have  been  brought  upon  the  land  by 
the  '  universal  deluge,'  as  all  writers  except  Quirini  (1676)  agreed  to 
term  the  Noachian  flood.  This  error  might  speedily  have  been  swept 
away  by  the  early  arguments  of  Palissy,  the  investigations  of  Steno, 
and  the  striking  generalisation  of  Lister ;  but  that,  unhappily,  from 
a  philosophical  question,  it  became  a  theological  argument.  -The 
fossil-shells  far  from  the  sea  were  held  to  be  physical  proofs  of  the 
truth  of  the  Mosaic  narrative ;  and  the  occurrence  of  these  shells  at 
various  depths  and  heights,  and  in  rocks  of  different  kinds,  only 
furnished  additional  arguments  in  favour  of  the  violence  of  that 
flood,  which  not  merely  was  supposed  to  have  covered  the  mountains, 
but  to  have  entirely  broken  up  and  dissolved  the  whole  frame-work 
of  the  earth,  and  to  have  deposited  the  materials  according  to  their 
relative  gravity.  In  vain  had  Hooke,  Eamazzini,  and  Ray,  previous 
to  1700,  protested  against  the  absurdity  of  this  hypothesis,  which 
Leibnitz  appears  to  have  despised;  it  was  reserved  for  Moro  (1740), 
Buffon  (1749),  Linnaeus  (1770),  and  Whitehurst  (1792),  to  hasten  its 
banishment  from  philosophy ;  but  even  at  this  day  there  are  persons 
who  from  time  to  time  revive  the  discussions  of  the  16th  century,  as 
a  point  of  importance  in  Christian  theology. 

To  account  for  the  dryness  and  elevation  of  the  f  ountries  where 


fossil  shells  occur,  there  are  but  two  hypotheses  :  the  shelly  bed  of 
the  sea  has  been  raised,  or  the  ocean  has  abandoned  its  aDcieut  place. 
Many  of  the  Italian  geologists  adopted  the  former  view,  and  in  con- 
sequence repeated  the  opinions  and  reasonings  of  Strabo,  with  the 
advantage  of  referring  to  the  elevation  of  Monte  Nuovo  near  Puzzuoli, 
in  1538,  and  Santorino,  1707  (Majoli,  1597  ;  Vallisneri,  1721  ;  Lazzaro 
Moro,  1740).  The  better  order  of  English  writers  (Hooke  in  1668, 
Ray  in  1692 — earthquakes  were  then  frequent  in  Europe)  adopted 
the  same  views ;  and  Hooke  in  particular  presented  the  phenomena 
of  earthquakes  and  volcanoes  in  the  form  of  a  general  speculation, 
which  served  to  direct  the  opinions  of  subsequent  systematists  like 
AVhitehurst. 

None  of  the  philosophers  who  were  concerned  in  establishing  the 
truths  connected  with  organic  remains  were  seduced  by  their  success 
into  the  vanity  of  proposing  any  general  hypothesis  on  the  formation 
of  the  earth.  But  this  creditable  modesty,  so  characteristic  of  the 
spirit  of  induction  which  animated  Fracastoro,  was  not  at  all  imitated 
by  the  fanciful  diluvialists,  who  followed  in  the  wake  of  Woodward, 
Burnet,  Whiston,  Catcott,  and  others.  To  determine  whence  came 
the  water  which  held  at  once  in  suspension  the  whole  of  the  exterior 
parts  of  the  globe,  and  whither  it  retreated,  was  necessary  to  help 
out  their  extravagant  proposition. 

No  ordinary  hypothesis  would  meet  these  formidable  problems, 
and  if  we  recollect  that  in  answering  them  it  was  further  required 
to  adopt  views  which  should  not  trench  on  the  arbitrary  notions  then 
entertained  as  to  the  meaning  of  certain  passages  of  Scripture,  we 
shall  be  disposed  to  regard  even  the  monstrous  violations  of  physical 
truth  which  appear  in  the  hypothesis  of  Burnet,  Woodward,  and 
Whiston,  without  surprise.  Omitting  minor  circumstances  which  it 
would  be  useless  to  particularise,  Burnet,  Woodward,  and  their 
followers,  agreed  in  adopting  the  notion  of  an  interior  abyss  below 
the  crust  of  the  earth,  as  the  general  reservoir  from  whence  the 
waters  rushed  to  cover  the  earth,  and  into  which  they  again  with- 
drew after  the  diluvial  devastation  was  completed.  Whiston,  who 
was  far  better  versed  in  physical  science  than  either  of  the  others, 
introduced  in  addition  the  notion  of  extraneous  force ;  he  brought  a 
comet  to  envelop  the  earth  in  its  misty  tail,  to  cause  violent  rains, 
raise  vast  tides  in  the  internal  abyss,  and  thus  effectually  destroy  the 
external  crust  of  the  planet.  It  appears  probable  that  mankind 
seldom  permit  their  imaginations  to  take  such  dangerous  flights 
without  necessity  ;  the  hypothesis  is  made  to  suit  the  conditions  of 
the  moment,  and  the  chief  error  consisted  in  including  among  these 
conditions  a  narrow  and  unreasonable  interpretation  of  the  Mosaic 
narrative. 

The  diluvial  hypothesis  has  been  sufficiently  traced  to  its  natural 
consequence — a  monstrous  violation  of  the  laws  of  nature ;  another 
general  view,  first  distinctly  stated  by  Vallisneri  (1721),  has  been  the 
source  of  long-continued  errors.  Struck  by  the  general  diffusion  of 
marine  fossils,  he  supposed  the  ocean  to  have  once  extended  over  all 
the  earth,  and  to  have  gradually  subsided,  leaving  everywhere  the 
traces,  not  of  a  violent  flood,  but  of  the  quiet  super-fluctuation  of 
water.  Perhaps  Vallisneri  found  this  notion  in  his  travels ;  at  any 
rate,  the  notion  of  a  universal  subsidence  of  the  ocean  appears  to  be 
the  German  element  of  geological  hypothesis,  for  Werner  made  it  the 
basis  of  his  so-called  theory  of  the  earth,  and  thus  obscured  with  a 
physical  improbability  the  important  truths  which  he  had  established 
concerning  the  succession  of  strata. 

Starting  from  an  entirely  different  point,  Leibnitz  (in  1680)  pro- 
posed one  of  the  most  general  contemplations  which  has  ever 
appeared  in  geology.  He  commences  with  the  concentration  of  the 
mass  of  the  globe  in  a  state  of  great  heat ;  accounts  for  the  funda- 
mental primary  rocks  by  the  refrigeration  of  the  surface,  and  explains 
the  violent  action  of  water  upon  them  by  the  collapse  of  this  crust 
on  the  contracting  nucleus.  Sedimentary  strata  are  the  natural 
consequence  of  these  watery  movements  subsiding  to  rest,  and  by  the 
repetition  of  the  phenomena  such  features  are  imparted  to  the  earth 
as  to  insulate  many  of  the  later  deposits,  and  render  it  necessary  to 
be  prudent  in  determining  whether  local  or  general  agency  has  been 
concerned  in  producing  them.  It  would  be  difficult  in  general  terms 
more  clearly  to  announce  views  now  prevalent  among  those  who 
contemplate  geology  in  connection  with  physical  science.  Cordier, 
Von  Buch,  and  De  Beaumont  have  endeavoured  by  this  speculation  of 
Leibnitz  to  explain  some  of  the  principal  phenomena  of  geology — 
the  elevation  of  mountains ;  but  the  merit  of  Leibnitz's  theoretical 
views  was  little  regarded  in  England  till  Mr.  Conybeare  explained  his 
views  to  the  British  Association  at  Oxford  at  its  first  meeting  in  that 
city  in  1833. 

The  effect  of  Laplace's  and  Fourier's  theorems  on  the  operation  of 
interior  heat  have  been  augmented  by  Mr.  Hopkins's  labours ;  and 
the  grand  views  of  Sir  W.  Herschel  as  to  the  constitution  of  the 
universe  have  been  applied  to  the  history  of  the  earth  by  Sir  Henry 
De  la  Beche. 

Iu  the  works  of  Ray  (1692),  and  Hooke  (168S),  we  may  trace  the 
revival  of  another  general  speculation  (that  of  Pythagoras),  which, 
instead  of  deducing  the  leading  geological  appearances  from  some 
primal  condition,  with  Leibnitz,  supposes  the  essential  condition  of 
the  world  to  be  one  of  continual  change,  and  assigns  to  modern 
causes  in  action  a  measure  of  force  capable  of  producing,  in  a  sufficient 
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lapse  of  time,  phenomena  as  important  as  those  of  ancient  geological 
date. 

Lazzaro  Moro's  views  (1740)  have  the  same  tendency  to  recall 
speculation  to  the  employment  of  real  causes  seen  in  daily  operation ; 
Buffon  (1749)  appears  to  have  unsuccessfully  attempted  the  union  of 
the  fundamental  view  of  Leibnitz  and  the  regard  for  existing  agencies 
shown  by  Ray ;  Dr.  James  Hutton,  of  Edinburgh,  rejected  all  inquiry 
as  to  the  beginning  of  the  world,  and  gave  himself  up  entirely  to  an 
explanation  of  the  phenomena  visible  in  the  crust  of  the  earth,  on 
the  principle  of  a  continual  degradation  of  land  by  atmospheric 
agency,  the  consequent  formation  of  sedimentary  strata  on  the  bed  of 
the  sea,  and  the  periodical  compensation  of  these  effects  by  the  action 
of  internal  heat  raising  the  bed  of  the  sea,  with  the  stratified 
deposits  thereon.  A  continual  destruction  of  the  existing  land 
through  the  agency  of  water,  and  an  occasional  uplifting  of  new 
continents  from  the  ocean  bed — these  are  the  most  striking  points  of 
ihe  Huttonian  theory  of  the  earth.  Sir  Charles  Lyell  differs  from 
Zlr.  Hutton  chiefly  by  recurring  to  the  original  form  of  the  speculation 
as  we  may  conceive  it  to  have  existed  in  the  mind  of  Pythagoras  or 
Aristotle,  could  either  of  those  men  have  become  acquainted  with 
modern  science.  For,  instead  of  the  occasional  occurrence  of  a 
violent  upward  movement  of  the  bed  of  the  sea,  the  author  of  the 
'  Principles  of  Geology,'  contends  for  a  continual  compensation  among 
the  agencies  of  nature,  the  perfect  equality  of  modern  and  ancient 
physical  forces,  and  the  possibility  of  explaining  all,  even  the  grandest, 
of  ancient  geological  phenomena  by  causes  now  acting,  and  acting 
with  their  present  intensity.  No  more  definite  or  general  proposition 
has  ever  been  advanced  in  geology,  and  its  effects  have  been  every- 
where evident  in  the  advancement  of  geological  science. 

Geological  appearances  are  usually  of  a  complicated  character,  and 
must  be  analysed  into  their  elementary  parts  before  the  inductive 
process,  which  requires  the  comparison  of  facts  agreeing  or  differing 
with  respect  to  a  certain  quality,  can  be  usefully  applied.  Fossil 
shells  must  be  distinguished  into  fluviatile  or  marine,  identical  with 
or  different  from  recent  kinds ;  rocks  must  be  considered  as  to  their 
chemical  nature,  mechanical  structure,  geographical  and  other  cha- 
racters, before  any  valuable  inferences  can  be  gathered  from  them. 
Though  this  kind  of  labour  is  not  discoverable  among  the  works  of 
the  Greeks  which  remain  to  us,  we  must  not  hastily  deny  that  they 
attempted  it.  In  modern  times  Fracastoro,  Palissy,  and  Steno,  by 
distinguishing  the  groups  of  strata;  Lister,  by  discriminating  recent 
and  fossil  species  of  shells,  and  by  noticing  the  geographical  relations 
of  rocks ;  Woodward,  by  his  industrious  collection  of  specimens  and 
methods  of  arrangement ;  Packe,  by  his  remarkable  chorographical 
map  of  Kent;  Lehman  (1756)  and  Arduino,  by  their  classification  of 
rocks,  according  to  the  relative  periods  of  their  production ;  and 
Mitchell  (1760),  by  his  masterly  determinations  concerning  the  rela- 
tion between  the  ranges  of  mountains  and  the  inclinations  of  the 
neighbouring  strata — have  stronger  claims  to  grateful  remembrance 
than  are  due  to  those  who  with  much  labour  have  merely  produced 
volumes  of  empty  speculation. 

John  Gottlob  Lehman  (1756)  may  be  considered  as  having  the  best 
claim  to  a  clear  enunciation  and  proof  of  the  different  age  and  relative 
position  of  classes  of  stratified  rocks.  In  the  French  translation  of 
his  work  ('  Traite"  du  Physique,  d'Histoire  Naturelle,  de  Mineralogie, 
et  de  Metallurgie ')  he  says,  "Nothing  is  more  natural  than  to  group 
all  mountains  in  three  classes.  The  first  includes  mountains  which 
are  coeval  with  the  formation  of  the  globe;  the  second  class  was 
produced  by  a  revolution  co-extensive  with  its  surface;  the  third 
consists  of  mountains  which  owe  their  origin  to  particular  accidents 
or  local  revolutions."  This  was  not  a  mere  speculation  of  what 
might  be  convenient,  for  he  adds,  "  The  mountains  of  the  first  class 
are  high,  sometimes  insulated  in  the  plains,  but  generally  connected 
in  a  chain,  traversing  considerable  parts  of  the  earth.  They  differ 
from  those  of  the  second  class  by  their  elevation  and  extent,  by  their 
interior  structure,  by  the  mineral  substances  associated  with  them." 

Pallas  (' Journal  de  Physique,'  1779),  in  addition  to  these  general 
views,  maintains  that  the  granitic  rocks,  then  taken  as  primary,  were 
never  formed  by  water,  because  they  do  not  occur  in  beds,  nor  contain 
organic  remains  ;  that  the  secondary  mountains  were  produced  from 
the  disintegration  of  granite;  and  the  strata  of  later  date,  by  the 
wrecks  of  the  sea  elevated  and  transported  by  volcanic  eruptions  and 
subsequent  inundations. 

To  these  distinguished  authors  Werner,  professor  of  mineralogy  in 
Freyberg  (1775),  wa3  a  worthy  successor.  The  first  important  addition 
made  by  him  to  our  previous  knowledge  on  the  subject  was  contained 
in  his  '  Kiirze  Klassihkation  und  Beschreibung  der  verschiedenen 
Gebirgsarten '  (1787),  where  the  mineralogical  distinctions  of  rocks 
may  be  viewed  as  a  completion  of  the  labours  of  the  earlier  Swedish 
writers,  Cronstadt,  Wallerius,  Linnaeus,  &c,  all  of  whom  had  glimpses 
of  the  geological  relations  of  the  rocks  they  classified.  It  does  not 
appear  that  Werner  proposed  any  views  as  to  the  geological  relations 
of  rocks  in  advance  of  those  of  Lehman  or  Pallas  till  1790  or  1791, 
when  the  doctrine  of  'formations'  was  explained  in  his  lectures,  which 
indeed  was  a  powerful  mode  of  diffusing  instruction  ;  for  his  amiable 
manners,  disinterested  enthusiasm,  and  various  knowledge  gave  him  a 
strong  ascendency  over  the  numerous  pupils  who,  from  various 
countries,  flocked  to  Freyberg.    In  1795  Werner  had  matured  his 
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views  as  to  the  classification  of  all  the  stratified  rocks,  and  from  this 
it  is  easy  to  estimate  the  real  claim  of  Werner  to  a  high  place  in  the 
ranks  of  modern  geology.  The  great  advance  made  by  Werner 
consists  not  in  propounding  the  distinctions  of  great  classes  of  rocks, 
for  this  had  become  a  common  idea  in  Europe,  but  in  practically 
analysing  these  classes  into  their  constituent  groups,  tracing  the 
order  of  succession  among  them,  assigning  their  mineralogical 
characters  to  each,  and  generalising  this  local  truth  into  the  doctrine 
of  formations  universally  succeeding  one  another  in  a  settled  order  of 
time.  Parting  from  Freyberg  with  a  better  method  of  mineralogy, 
and  a  more  developed  system  of  the  succession  of  rocks  than  was 
previously  known,  the  pupils  of  Werner  carried  the  influence  of  his 
name  and  opinions  over  the  world,  and,  unfortunately,  the  crude  hypo- 
thesis which  was  connected  with  the  rich  truths  he  taught  was 
embraced  with  an  ardour  very  disproportionate  to  its  value. 

In  France  Rouelle  (about  1760)  had  acquired  ideas  apparently  as 
general,  and  fully  as  well  supported  by  local  knowledge,  as  Lehman. 
His  views  on  organic  remains  were  quite  in  advance  of  the  time.  In 
England  the  notices  of  stratification  by  Mr.  Strachey  ('  Phil.  Trans.,' 
1719),  the  Rev.  B.  Holloway  (1723),  and  the  Rev.  John  Mitchell  (1760) 
are  of  great  importance.  Strachey  presents  an  accurate  section  of 
the  coal  strata  of  Somersetshire,  with  reflections  on  the  strata  above 
them,  and  their  geographical  boundaries  ;  Holloway  describes  the 
geographical  relation  of  the  sand-hills  of  Woburn  and  Shotover, 
yielding  fullers' -earth,  to  the  chalk  hills  on  the  east,  and  the  oolitio 
tracts  on  the  west ;  but  Mitchell  enters  into  a  general  and  masterly 
discussion  on  the  relation  between  geological  structure  and  the 
geographical  features  of  the  surface  not  to  be  paralleled  for  fully 
fifty  years. 

Whitehurst  must  here  be  mentioned  with  honour.  His  '  Inquiry 
into  the  Original  State  and  Formation  of  the  Earth,'  1778,  is  of  small 
value  for  the  purpose  he  proposed,  but  it  contains  important  facts 
towards  a  right  conception  of  the  structure  of  the  earth.  His  16th 
chapter,  entitled  '  The  Strata  of  Derbyshire  and  other  parts  of 
England,'  is  full  of  information,  principally  derived  from  the  miners, 
but  evidently  well  methodised  in  his  own  mind.  How  could  the 
geologists  of  England  neglect  such  passages  as  these  following,  which 
are  merely  the  scientific  exposition  of  truths  known  for  hundreds  of 
years  previous  by  skilful  miners  in  all  regions  of  stratified  rocks  ? — 
"  The  arrangement  of  the  strata  in  general  is  such  that  they  invariably 
follow  each  other,  as  it  were,  in  alphabetical  order,  or  as  a  series  of 
numbers,  whatever  may  be  then-  different  denominations.  Not  that 
the  strata  are  alike  in  all  the  different  regions  of  the  earth,  either 
with  respect  to  thickness  or  quality,  for  experience  shows  the  contrary; 
but  that  the  order  of  the  strata  in  each  particular  part,  how  much 
soever  they  may  differ  as  to  quality,  yet  follow  each  other  in  a  regular 
succession,  both  as  to  thickness  and  quality — insomuch  that  by 
knowing  the  incumbent  stratum,  together  with  the  arrangement 
thereof  in  any  particular  part  of  the  earth,  we  come  to  a  perfect 
knowledge  of  all  the  inferior  beds,  so  far  as  they  have  been  previously 
discovered  in  the  adjacent  country."  (Edit,  of  1792,  pp.  178,  179.) 
In  p.  186  is  the  following  remark  in  capitals  : — "  N.B.  No  vegetable 
forms  have  yet  been  discovered  in  any  of  the  limestone  strata." 

From  these  notices  it  is  very  clear  that  a  distinct  perception  of  a 
fixed  order  in  the  succession  of  strata  was  so  prevalent  in  the  mining 
districts  of  England  as  to  attract  the  attention  of  the  well-informed 
classes  of  society.  But  it  is  extraordinary  that  Mitchell,  who  was 
appointed  Woodwardian  professor  in  1792  (according  to  Farey),  and 
by  his  physical  and  mathematical  knowledge  seemed  especially  able 
to  work  out  the  whole  system  of  English  stratification,  should,  on  his 
retirement  from  Cambridge  to  his  rectory  of  Thornhill  in  Yorkshire, 
have  contented  himself  with  tracing  the  succession  of  strata  in  the 
north  of  England,  or  rather  between  Cambridge  and  Thornhill,  and 
communicating  the  document  to  Smeaton,  without  giving  it  even  to 
the  Royal  Society,  which  had  published  his  early  papers.  Had  this 
been  done,  or  had  Smeaton  known  the  value  of  the  paper  put  into 
his  hands,  it  could  not  have  happened,  that  of  all  the  able  engineers 
who  before  1790  were  engaged  in  surveys  and  executing  canals,  not  a 
man  should  have  attended  to  information  of  such  singular  value  in 
his  profession ;  nor  would  Dr.  William  Smith  have  been  occupied  in 
re-discoveriug  some  of  the  truths  which  constitute  the  foundation  of 
English  geology. 

The  progress  of  Dr.  Smith's  discoveries  in  geology  is  easily  traced. 
Commencing  his  career  as  a  surveyor  of  land,  and  afterwards  acquiring 
great  employment  as  a  civil  engineer,  his  attention  was  drawn  in  1787 
to  the  obvious  distinctions  in  the  soils  and  the  subjacent  strata  of 
certain  parts  of  Oxfordshire  and  Warwickshire,  which  occupied,  with 
regard  to  one  another,  a  certain  geographical  relation.  In  1790  and 
1791  the  same  relative  position  of  the  same  strata  was  forced  on  his 
attention  in  Somersetshire,  with  the  addition  of  a  series  of  coal  strata 
below  the  oolite,  lias,  and  red  marls  with  which  he  was  previously 
familiar.  Assured  by  his  own  observation  that  the  local  knowledge  of 
the  mines  of  Somersetshire  which  Strachey  had  published  in  1719 
was  only  a  part  of  the  truth,  he  set  himself  not  to  frame  a  hypo- 
thesis, but  to  determine  the  extent  of  the  regular  succession  of  strata 
in  the  vicinity  of  Bath,  drew  accurate  sections  of  the  strata  in  the 
order  of  superposition,  ascertained  amongst  them  a  general  dip  to  the 
east,  marked  their  ranges  on  a  map  of  the  surface,  and  in  1794,  in  the 
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course  of  a  professional  journey  from  Bath  into  the  north  of  England, 
examined  impartially  whether  the  general  features  of  stratification  in 
other  parts  of  England  corresponded  with  the  impression  fixed  in  his 
mind  by  abundant  evidence,  near  Bath,  that  one  general  order  of 
succession  of  the  strata  could  be  traced  throughout  the  island,  with  a 
general  dip  to  the  east  or  south-east.  The  result  confirmed  his  view, 
and  excited  him  to  devote  time,  professional  income,  and  unequalled 
labour  to  produce  proof  satisfactory  to  others.  The  result  was  a 
geological  map  of  England  and  Wales,  drawn  previous  to  1801,  when 
proposals  were  issued  for  the  publication  of  it. 

The  strong  conviction  in  his  mind  of  the  regular,  orderly,  and 
successive  deposition  of  the  strata,  led  him  to  a  more  minute  analysis 
of  the  characteristic  marks  of  the  several  deposits  than  had  ever  been 
conceived  before.  The  remarkable  resemblance  and  occasional  proxi- 
mity of  many  rocks  near  Bath,  belonging  to  different  places  in  the 
section  of  strata,  and  which  (to  use  a  favourite  expression  of  Dr. 
Smith)  "had  been  successively  the  bed  of  the  sea,"  prevented  any 
merely  mineral  distinction  from  being  effectual ;  and  he  was  thus 
forced  to  study  with  care  the  method  of  distribution  of  the  fossil 
organic  remains  in  the  rocks  for  the  purpose  of  discriminating  these 
similar  deposits.  This  was  not  long  pursued  before  the  local  pecu- 
liarities of  the  strata  in  this  respect  were  connected  to  a  general  law ; 
and  it  was  found  that  throughout  the  district  in  question  the  fossils 
were  definitely  located  in  the  rocks ;  each  stratum  had  its  own  peculiar 
species,  wherever  it  occurred,  and  could  thus  be  identified  when  in 
detached  masses  and  in  distant  localities.  This  great  discovery  was 
recorded  as  a  thing  fully  determined  in  a  table  of  the  Order  of  Strata 
in  1799,  of  which  copies  were  distributed  beyond  the  British  Islands. 
The  clear  idea,  of  each  stratum  being  successively  the  bed  of  the  sea 
is  apparently  the  germ  of  that  happy  expansion  of  geological  truths, 
unmixed  with  hypothesis  and  unfettered  by  a  formula  of  merely 
local  stratification,  for  which  English  geology  is  indebted  to  Dr.  Smith. 
Such  an  idea  immediately  suggests,  not  a  speculation  in  cosmogony, 
but  various  yet  harmonious  researches  in  the  full  spirit  of  inductive 
science.  The  history  of  successive  geological  periods,  all  character- 
isable  by  their  chemical  or  mechanical  products  and  contemporaneous 
organic  existence,  was  thus  placed  in  a  concentrated  light  as  a  general 
problem  for  inquiry,  and  the  effects  were  immediately  obvious  in  the 
employment  of  organic  remains,  and  sections  and  maps  of  strata,  to 
determine  the  true  condition  of  the  land  and  sea  from  the  earliest 
periods  to  the  present  hour. 

Against  the  hypothesis  of  Woodward,  that  the  fossil  exuviae  in  the 
rocks  were  lodged  in  them  by  the  '  universal  deluge,'  it  was  objected, 
that  though  the  fossil  shells,  corals,  fish-teeth,  &c,  resembled  the 
recent  kinds,  they  were  not  the  same.  The  question  thus  raised 
could  not  rest.  Lister  affirmed  that  in  general  the  fossil  species  of 
shells  were  entirely  distinct  from  living  forms  ;  Camerarius  inquired 
to  what  marine  genus  of  animals  Woodward  referred  the  belemnites, 
and  received  for  reply  that  it  was  a  mere  mineral !  The  ammonites 
were  admitted  to  be  not  nautili,  but  were  declared  to  be  '  Pelagian 
shells'  not  likely  to  be  thrown  on  the  present  sea-coasts  by  the 
moderate  force  of  tides  and  storms,  which  do  not  influence  the  deep 
parts  of  the  ocean.  Linnoaus  continually  points  out  the  species  of 
corals  and  shells  to  which  no  recent  analogue  is  known ;  and  Solander, 
by  giving  suitable  names  to  the  extinct  shells  of  Hordwell  Cliff, 
figured  by  Brander(1766),  opened  the  way  to  the  researches  of  Martin, 
Parkinson,  Sowerby,  Brocchi,  Deshayes,  Gold  fuss,  and  more  modern 
writers. 

Llwyd  and  Scheuchzer  commenced  the  study  of  fossil  plants,  which 
has  lately  been  so  much  advanced  by  Sternberg,  Adolphe  Brongniart, 
Lindley,  and  Joseph  Hooker.  But  by  none  of  those  writers  who  com- 
pared the  fossil  and  recent  worlds  of  life  under  the  aspects  of  zoology 
and  botany  only  could  any  clear  notion  be  formed  of  the  existence 
and  destruction  of  a  succession  of  different  races  of  animals  and 
plants.  Lister  had  noticed  the  constant  occurrence'  of  a  certain 
belemnite  in  the  red  layers  at  the  base  of  the  chalk ;  Morton  had 
distinguished  the  geological  position  of  some  fossils  in  Northampton- 
shire ;  and  Llwyd  and  Woodward  had  some  knowledge  of  this  kind. 
Kouelle  and  Werner  have  claims  to  attention,  but  certainly  it  is  to 
Dr.  William  Smith  that  we  owe  the  introduction  of  the  important 
doctrine,  that  during  the  formation  of  the  stratified  crust  of  the  earth, 
the  races  of  animals  and  plants  were  often  and  completely  changed, 
so  that  each  stratified  rock  became  in  his  eyes  the  museum  of  that 
age  of  the  world,  containing  a  peculiar  suite  of  organic  exuvife,  the 
remains  of  the  creatures  then  in  existence. 

In  France  the  same  truth  was  put  in  a  bright  light  by  the  successful 
labours  of  Cuvier  and  Alex.  Brongniart  in  the  vicinity  of  Paris ;  the 
former  of  whom,  by  his  great  anatomical  skill,  succeeded  in  restoring 
the  vanished  forms  of  many  quadrupeds,  different  from  those  which 
now  live;  while  the  latter,  collecting  materials  with  great  judgment 
from  a  wide  field  of  research,  brought  the  most  convincing  proof  of 
the  almost  total  dissimilitude  between  the  forms  of  life  of  the  secondary 
and  tertiary  periods  of  geology,  while  both  were  for  the  most  part 
distinct  from  those  of  the  actual  land  and  sea. 

The  general  doctrine  of  many  successive  creations  of  life  in  the 
globe,  thus  firmly  established  in  England  and  France,  was  speedily 
acknowledged  in  every  country  where  accurate  observations  could  be 
made,  and  it  only  remained  to  trace  out  its  consequences,  and  apply 


them  to  particular  problems.  One  very  successful  effort  of  this  kind 
has  been  made  by  M.  Deshayes  and  Sir  Charles  Lyell,  who,  observing 
among  a  vast  number  of  the  tertiary  fossil  shells  which  are  different 
from  existing  types,  some  few  of  which  are  identical  with  them,  pro- 
posed to  determine  what  variation  there  might  be  in  the  proportion  of 
yet  existing  species  among  the  tertiary  fossils  from  differeit  localities 
and  deposits  of  a  different  geological  age.  As  a  general  result  (subject 
to  exceptions)  it  may  be  stated,  that  the  more  recent  the  strata  the 
greater  the  amount  of  resemblance  between  their  fossil  contents  and 
the  existing  creation — a  result  in  harmony  with  general  views  of  the 
whole  subject  of  the  analogy  of  recent  and  fossil  forms.  Hence  arises 
a  method  of  classification  for  these  strata  of  peculiar  interest  and 
power,  though  its  successful  application  may  for  a  time  be  delayed, 
till  the  philosophy  of  organic  remains  be  more  perfectly  developed. 

Without  maps  and  sections  of  particular  districts,  representing  the 
extent,  thickness,  and  order  of  superposition  of  the  several  component 
rocks,  the  abstract  truths 'of  geology  could  never  become  of  general 
interest  or  public  value.  Until  the  whole  of  the  land  be  thus  surveyed 
and  described  geological  inferences  may  be  insecure ;  it  is  therefore 
gratifying  to  reflect,  that  since  Dr.  Smith  first  proposed  to  publish  a 
geological  map  of  England  (1801),  a  considerable  part  of  Europe  has 
been  thus  delineated.  The  first  idea  of  such  a  map  was  given  by 
Lister  in  a  communication  to  the  Royal  Society  in  1683 ;  Mitchell's 
descriptions  in  1760  are  such  as  to  make  it  surprising  that  no  map 
came  from  his  hands.  The  Wernerian  school  of  geognosy  produced 
none,  we  believe,  so  early  as  those  few  maps  of  the  Board  of  Agriculture 
in  England  (1794),  which  contained  delineations  of  soils,  and  occasion- 
ally of  the  rocks  which  gave  them  their  distinctive  qualities.  In  this 
respect  Dr.  Smith  had  no  precursor ;  and  when  his  map  of  the  strata 
of  England  and  Wales  was  produced,  in  1815,  it  had  no  rival.  Since 
this  time  maps  of  England  have  been  published  by  Greenough,  Phillips, 
Murchison,  Knipe,  and  others.  The  geological  survey  of  Great  Britain 
is  also  going  on.  Mr.  Griffith  has  published  a  map  of  Ireland ;  Dr. 
M'Culloch  a  map  of  Scotland ;  Von  Buch's  great  map  of  Germany  is 
published;  the  Mining  Engineers  of  France  are  completing  their 
survey  of  that  country ;  the  United  States  of  America  have  made 
great  progress  in  a  similar  labour  ;  and  the  number  of  topographical 
works  illustrated  by  maps  and  sections  is  innumerable.  Before  many 
years  have,.passed,  the  whole  accessible  surface  of  the  land  will  have 
been  mapped  by  geologists. 

We  may  conclude  this  historical  sketch  of  the  progress  of  geology 
with  the  following  remarks  from  Sir  Charles  Lyell's  '  Principles  of 
Geology  : — 

"  A  distinguished  modern  writer  has  with  truth  remarked,  that  the 
advancement  of  three  of  the  main  divisions  of  geological  inquiry  have 
during  the  last  half  century  been  promoted  successively  by  three 
different  nations  of  Europe  —  the  Germans,  the  English,  and  the 
French.  We  have  seen  that  the  systematic  study  of  what  may  be 
called  Mineralogical  Geology  had  its  origin  and  chief  point  of  activity 
in  Germany,  where  Werner  first  described  with  precision  the  mineral 
characters  of  rocks.  The  classification  of  the  secondary  formations, 
each  marked  by  their  peculiar,  fossils,  belongs  in  a  great  measure  to 
England,  where  the  labours,  before  alluded  to,  of  Smith,  and  those  of 
the  most  active  members  of  the  Geological  Society  of  London,  were 
steadily  directed  to  these  objects.  The  foundation  of  the  third  branch, 
that  relating  to  the  tertiary  formations,  was  laid  in  France  by  the 
splendid  work  of  Cuvier  and  Brongniart,  published  in  1808,  '  On  the 
Mineral  Geography  and  Organic  Remains  of  the  Neighbourhood  of 
Paris.'  We  may  still  trace  in  the  language  of  the  science,  and  our 
present  methods  of  arrangement,  the  various  countries  where  the 
growth  of  these  several  departments  of  geology  was  at  different  times 
promoted.  Many  names  of  simple  minerals  and  rocks  remain  to  this 
day  German,  while  the  European  divisions  of  the  secondary  strata  are 
in  great  part  English,  and  are  indeed  often  founded  too  exclusively 
on  English  types.  Lastly,  the  subdivisions  first  established  of  the 
succession  of  strata  in  the  Paris  basin  have  served  as  normal  groups 
to  which  other  tertiary  deposits  throughout  Europe  have  been  com- 
pared, even  in  cases  where  this  standard  was  wholly  inapplicable. 
No  period  could  have  been  more  fortunate  for  the  discovery,  in  the 
immediate  neighbourhood  of  Paris,  of  a  rich  store  of  well-preserved 
fossils,  than  the  commencement  of  the  present  century;  for  at  no 
former  era  had  Natural  History  been  cultivated  with  such  enthusiasm 
in  the  French  metropolis.  The  labours  of  Cuvier  in  comparative 
osteology,  and  of  Lamarck  in  recent  and  fossil  shells^  had  raised  these 
departments  of  study  to  a  rank  of  which  they  had  never  previously 
been  deemed  susceptible.  Their  investigations  had  eventually  a 
powerful  effect  in  dispelling  the  illusion  which  had  long  prevailed 
concerning  the  absence  of  analogy  between  the  ancient  and  modern 
state  of  our  planet.  A  close  comparison  of  the  recent  and  fossil 
species,  and  the  inferences  drawn  in  regard  to  their  habits/accustomed 
the  geologist  to  contemplate  the  earth  as  having  been  at  successive 
periods  the  dwelling-place  of  animals  and  plants  of  different  races, 
some  terrestrial  and  others  aquatic,  some  fitted  to  live  in  seas,  others 
in  the  waters  of  lakes  and  rivers. 

"  By  the  consideration  of  these  topics,  the  mind  was  slowly  and 
insensibly  withdrawn  from  imaginary  pictures  of  catastrophes  and 
chaotic  confusion,  such  as  haunted  the  imagination  of  the  early 
cosmogonists.     Numerous  proofs  were  discovered  of  the  tranquil 
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deposition  of  sedimentary  matter,  and  the  slow  development  of  organic 
life.  If  many  writers,  and  Cuvier  himself  in  the  number,  still  con- 
tinued to  maintain  that  '  the  thread  of  induction  was  broken,'  yet  in 
reasoning  by  the  strict  rules  of  induction  from  recent  to  fossil  species, 
they  in  a  great  measure  disclaimed  the  dogma  which  in  theory  they 
professed.  The  adoption  of  the  same  generic,  and  in  some  cases  even 
of  the  same  specific,  names  for  the  exuviae  of  fossil  animals  and  their 
living  analogues,  was  an  important  step  towards  familiarising  the 
mind  with  the  idea  of  the  identity  and  unity  of  the  system  in  distant 
eras.  It  was  an  acknowledgment,  as  it  were,  that  part  at  least  of  the 
ancient  memorials  of  nature  were  written  in  a  living  language.  The 
growing  importance  then  of  the  natural  history  of  organic  remains 
may  be  pointed  out  as  the  characteristic  feature  of  the  progress  of 
the  science  during  the  present  century.  This  branch  of  knowledge  has 
already  become  an  instrument  of  great  utility  in  geological  classifica- 
tion, and  is  continuing  daily  to  unfold  new  data  for  grand  and  enlarged 
views  respecting  the  former  changes  of  the  earth.  When  we  compare 
the  result  of  observations  in  the  last  fifty  years  with  those  of  the  three 
preceding  centuries,  we  cannot  but  look  forward  with  the  most 
sanguine  expectations  to  the  degree  of  excellence  to  which  geology 
may  be  carried,  even  by  the  labours  of  the  present  generation.  Never 
perhaps  did  any  science,  with  the  exception  of  astronomy,  unfold  in 
an  equally  brief  period  so  many  novel  and  unexpected  truths,  and 
overturn  so  many  preconceived  opinions.  The  senses  had  for  ages 
declared  the  world  to  be  at  rest,  until  the  astronomer  taught  that  it 
was  carried  through  space  with  inconceivable  rapidity.  In  like  manner 
was  the  surface  of  this  planet  regarded  as  having  remained  unaltered 
since  its  creation,  until  the  geologist  proved  that  it  had  been  the 
theatre  of  reiterated  change,  and  was  still  the  subject  of  slow  but 
never-ending  fluctuations.  The  discovery  of  other  systems  in  the 
boundless  regions  of  space  was  the  triumph  of  astronomy  to  trace 
the  same  system  through  various  transformations — to  behold  it  at 
successive  eras  adorned  with  different  hills  and  valleys,  lakes  and  seas, 
and  peopled  with  new  inhabitants,  was  the  delightful  meed  of  geolo- 
gical research.  By  the  geometer  were  measured  the  regions  of  space 
and  the  relative  distances  of  the  heavenly  bodies — by  the  geologist 
myriads  of  ages  were  reckoned,  not  by  arithmetical  computation,  but 
by  a  train  of  physical  events — signs  which  convey  to  our  minds  more 
definite  ideas  than  figures  can  do  of  the  immensity  of  time." 

Geology  is  distinct  from  cosmogony.  The  history  of  the  successive 
phenomena  happening  on  a  planet  revolving  round  an  orb  of  light 
and  heat  may  be  treated  without  reference  to  the  condition  of  the 
same  material  particles  while  they  were  subject  to  entirely  different 
conditions.  Yet  as  in  tracing  the  progress  of  a  colony  reference  may 
often  be  made  with  advantage  to  the  previous  history  of  the  same 
people  in  another  region  of  the  globe,  so,  in  prosecuting  geological 
science  in  a  just  and  liberal  sense,  it  is  advisable  to  take  into  account 
the  discoveries  of  collateral  science,  so  far  as  these  tend  to  give  sure 
indications  of,  or  even  to  fix  certain  limits  to,  speculations  concerning 
the  origin  of  the  planetary  masses. 

For  the  successful  prosecution  of  this  inquiry  geology  must  appeal 
to  two  entirely  distinct  branches  of  collateral  science,  chemistry,  and 
astronomy  ;  which  indeed  agree  in  this,  that  they  are  both  directed 
to  the  elucidation  of  the  properties  of  material  substance ;  but  the 
former  is  occupied  with  a  study  of  its  elementary  constitution,  the 
latter  contemplates  the  relations  of  its  congregated  masses. 

Chemisty,  by  analysis  of  the  different  sorts  of  matter  visible  near 
the  surface  of  the  earth,  teaches  us  that  almost  everything  is  of  a 
compound  nature,  and  formed  by  the  union  of  two  or  more  elementary 
particles,  endowed  with  distinguishable  properties,  and  capable  of  a 
separate  existence  and  of  entering  into  new  combinations.  When 
thus  freed  from  their  combinations  by  processes  of  art  the  elementary 
particles  or  atoms,  of  the  same  kind,  form,  when  reunited,  solids, 
liquids,  or  gaseous  expansions,  according  as  they  are  affected  bytempera- 
ture,  pressure,  and  perhaps  other  less  general  influences.  Oxygen, 
the  most  abundant  of  all  the  elementary  substances  yet  discovered, 
expands  immediately  on  being  freed  from  union  with  solid  bodies,  to 
a  gas  which  occupies  2000  times  the  space  it  previously  did ;  and  as 
nearly  half  the  ponderable  matter  of  the  globe  consists  of  oxygen, 
we  must  admit,  as  a  plain  consequence  of  this  analysis,  that  upon  a 
general  resolution  of  the  compound  rocks  and  minerals  into  their 
constituent  elements,  nearly  half,  the  weight  of  the  exterior  parts  of 
the  globe  would  expand  into  gas,  and  augment  the  atmosphere  till  the 
accumulated  pressure  should  liquify  the  gas,  or  prevent  further  decom- 
position. What  happens  to  free  oxygen  with  the  temperatures  and 
atmospheric  pressures  which  now  prevail  at  the  surface,  would  (we 
know  by  trial)  happen  to  chlorine  and  other  substances  similarly 
released  from  combination,  under  other  temperatures  and  pressures. 
As  these  conditions  are  now  variable,  and  may  be  supposed  to  have 
passed  through  all  possible  grades,  it  is  not  improbable  that  all  the 
substances  which  exist  in  the  crust  of  the  globe  might  be  converted 
into  gaseous  expansions  -if  freed  from  combination.  The  great 
antagonist  force  to  the  concentration  of  matter  is  heat ;  by  augment- 
ing this  agent  some  substances  are  decomposed  and  the  parts  rendered 
volatile ;  in  other  cases  combinations  take  place  which  are  also 
volatile ;  and  there  are  others  in  which  gaseous  substances  combine 
with  solids  at  particular  temperatures  only.  Now,  as  the  substances 
known  in  the  outer  parts  of  the  globe  are  about  GO  in  number,  as  they 


all  separately  stand  in  different  relations  to  heat,  pressure,  electricity, 
&c,  it  is  conceivable  that  under  particular  conditions  the  mutual 
forces  of  the  various  particles  might  be  so  arranged,  and  so  balanced 
by  the  influences  of  heat  and  other  general  conditions,  that  all  sensible 
solidity  and  liquidity  should  vanish,  and  the  whole  globe  dissolve 
into  an  expansion,  where  the  particles  would  be,  if  not  all  free,  yet  in 
very  different  combinations  from  those  we  now  see.  This  is  con- 
ceivable as  an  hypothesis,  and  chemistry  can  teach  us  no  more ;  for 
as  we  have  not  ascertained  for  each  substance,  taken  singly,  what 
must  be  the  conditions  for  its  appearance  as  a  solid,  liquid,  or  gaseous 
body,  nor  have  the  means  of  computing  what  variation  in  this  respect 
might  result  from  particular  admixtures  of  the  substances,  it  is 
impossible  to  deny  that  the  hypothesis  may  be  true,  and  it  would  be 
equally  unphilosophical  to  assert  that  it  is.  In  this  dilemma  we  must 
turn  to  the  contemplation  of  phenomena  which  may  serve  to  guide 
us  to  a  just  decision.  Omitting  for  the  present  all  considerations  of 
geological  phenomena,  we  must  accompany  the  astronomer  in  his 
survey  of  space,  in  order  to  discover  if  any  masses  of  matter  exist 
which  are  oT  the  nature  of  the  gaseous  expansion  assumed  ;  if  this 
be  the  case,  we  must  further  inquire  if  there  be  gradations  in  the 
appearances  they  present  such  as  to  justify  the  belief  in  the  possibility 
of  a  gradual  conversion  of  a  planet  into  an  expansion,  or  the  contrary. 
To  these  inquiries  the  far-seeing  eyea  of  Herschel  supply  a  positive 
answer.  Through  various  parts  of  the  heavens  are  scattered  large 
expansions  of  attenuated  matter,  called  nebulae,  which  are  irregularly 
reflective  of  light,  various  in  figure  and  degree  of  condensation.  The 
latter  circumstances  being  carefully  studied,  it  appears  that  many  of 
them  are  of  a  globular  or  elliptical  figure,  as  if  the  parts  were 
collected  by  a  general  attraction  toward  a  centre;  that  others  in 
addition,  appear  to  grow  continually  denser  toward  a  centre,  while 
not  a  few  objects  show  in  the  centre  the  brightness  of  a  solid  star 
surrounded  by  a  thick  and  extensive  haze.  Occasionally  two  or  more 
points  of  condensation  appear  in  a  nebulous  mass,  thus  affording  a 
great  analogy  with  what  may  be  supposed  to  be  the  origin  of  our 
planetary  system. 

Comets,  which  are  to  be  regarded  as  nebulae  attracted  to  some  one 
or  more  systems,  supply  another  and  strong  analogy  with  orbitual 
planets.  But  it  may  be  reasonably  expected  that  in  addition  to  the 
graduated  appearances  of  expansion,  condensation,  and  nebulous 
solidity,  there  should  be  proof  of  corresponding  gradations  of  density. 
This  proof,  as  far  as  relates  to  the  nebulae  far  distant  from  our  system, 
can  perhaps  never  be  given,  though  appearances  are  in  favour  of  the 
view ;  even  with  respect  to  the  comets  which  enter  the  solar  system, 
further  researches  must  be  made  ;  but  the  planets  themselves  supply 
such  a  proof,  for  their  density  varies  exceedingly.  The  planets 
nearer  to  the  sun  are  denser  than  those  farther  removed ;  Mercury, 
being  the  heaviest,  is  almost  thrice  as  dense  as  the  earth,  while 
Jupiter,  one  of  the  distant  orbs,  is  about  one-third  as  dense  as  our 
earth ;  and  Saturn,  which,  excepting  Uranus,  is  the  most  remote,  is 
only  one-eighth  or  one-tenth  as  dense,  and  may  be  considered  as  light 
as  cork.    (Herschel,  '  Introduc.  to  Astron.,'  p.  278.) 

Finally,  this  general  idea  of  the  origin  of  the  mass  of  the  earth 
from  a  nebular  expansion,  suggested  by  chemical  facts,  and  supported 
by  the  appearances  in  the  visible  heavens,  is  confirmed  by  the  mathe- 
matical researches  of  Laplace,  who  has  by  this  supposition  connected 
together  the  most  striking  phenomena  of  the  solar  system ;  the 
general  parallelism  of  the  orbits  of  the  planets,  the  consentaneous 
direction  of  their  movement  round  the  sun,  of  the  satellites  round 
the  planets,  the  anomaly  of  Saturn's  ring,  and  other  important  circum- 
stances. We  have  therefore  only  one  test  more  to  which  the  hypo- 
thesis can  be  subjected,  namely,  its  accordance  with  what  is  known 
of  the  actual  constitution  of  the  earth.  This  is  still  no  question  of 
geology,  but  of  astronomy.  It  appears  however  very  certain  that 
neither  the  figure  of  the  earth,  which  is  that  of  a  spheroid  of  revo- 
lution on  its  axis,  nor  the  density  of  the  earth,  which  is  greater 
toward  the  centre  than  at  the  circumference,  and  so  arranged  that 
the  surfaces  of  equal  density  are  symmetrical  to  the  axis  of  figure, 
are  at  all  opposed  to  the  doctrine  in  question,  but  rather  confirm  it. 
From  astronomical  and  chemical  considerations,  then,  it  is  probable 
that  the  mass  of  the  earth  once  existed  as  a  part  of  a  diffused  nebula, 
like  some  now  visible  in  the  heavens ;  and  as  no  merely  geological 
evidence  a3  to  the  changes  operated  on  the  condensed  planet  can  be 
of  the  smallest  value  in  a  question  relating  to  the  condensation  of  a 
nebula,  we  must  adopt  the  conclusion  as  a  limiting  condition  of 
geological  theory. 

But  however  firmly  we  may  admit  the  truth  of  the  speculation  of 
the  condensation  of  planets  from  a  nebular  expansion,  it  can  now 
have  but  little  influence  on  the  progress  of  geology.  For  it  cannot 
be  employed  as  the  origin  of  deductions  which  might  disclose  circum- 
stances hidden  from  observation  in  deep  part3  of  the  earth,  and 
explain  complicated  facts  visible  at  the  surface ;  and  this  for  want  of 
adequate  knowledge  of  the  successive  effects  which  must  happen 
among  the  elementary  particles  or  masses  of  a  nebula  during  its 
condensation,  as  well  as  of  the  necessary  consequences  which  such 
effects  must  entail  on  the  physical  conditions  of  a  planet. 

There  is  however  one  point  of  importance  which  this  speculation, 
if  adopted,  may  assure  us  of.  The  condensation  of  nebulae  is  gradual ; 
the  density  of  planets  various;  the  larger  ones  in  general  having  the, 
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least  relative  weight ;  the  earth  must  therefore  bo  supposed  to  have 
passed  through  a  long  range  of  condensation  ;  and  this  implies  a  con- 
tinual change  of  intensity  among  some  at  least  of  the  physical 
agencies  which  belong  to  it.  Whatever  was  the  antagonist  force  to 
the  central  attraction  of  the  nebular  mass,  the  gradual  decline  of  this 
force  must  have  been  felt,  more  or  less,  by  all  the  natural  agencies 
related  to  it  by  opposition  or  sympathy.  Even  the  extraneous 
influence  of  light  is  not  independent  of  the  change  of  conditions 
produced. 

The  continual  condensation  of  the  mass  of  a  planet  necessarily 
brings  with  it  a  change  in  the  relative  intensities  of  the  agencies  at 
work  among  its  parts,  because  they  operate  under  continually  varying 
conditions.  Some  would  lose  and  others  gain  in  strength,  and  thus 
the  aspect  of  the  earth  must  have  been  continually  changing,  or 
subject  to  periodical  renovation.  By  those  geologists  who  accept  the 
doctrine  of  the  earth's  continual  condensation,  from  whatever  cause, 
the  uniform  intensity  of  natural  agencies  taken  separately,  the  con- 
tinual compensation  of  their  antagonistic  effects,  and  the  production 
of  equal  effects  in  equal  times,  must  inevitably  be  rejected. 

Yet  though,  in  strictness,  the  preceding  reasoning  forbids  assent  to 
Sir  Charles  Lyell's  general  principle,  that  the  former  changes  of  the 
earth's  surface  "  are  referrible  to  causes  now  in  operation,"  it  by  no 
means  follows  that  other  causes  (that  is,  other  combinations  or 
measures  of  natural  agencies)  than  those  now  in  operation  must  be 
appealed  to  for  explaining  the  monuments  of  past  revolutions  of 
nature  which  are  preserved  to  our  days.  For  if  these  monuments  go 
but  a  short  way  back  on  the  scale  of  time,  compared  with  the  periods 
which  elapsed  in  the  condensation  of  our  planet,  the  causes  may  not 
have  sensibly  varied  during  the  whole  course  of  phenomena  traceable 
in  the  crust  of  the  earth.  This  must  be  decided  by  a  study  of  the 
monuments  themselves,  upon  the  general  and  acknowledged  principle 
that  effects  are  proportional  to  the  causes.  Still  less  is  it  to  be 
imagined  that  the  study  of  the  effects  of  modern  causes  in  action  is 
unfruitful  in  illustrations  of  the  phenomena  due  to  ancient  causes  ; 
on  the  contrary,  there  is  no  other  way  of  learning  either  the  kind  or 
degree  of  physical  agencies  concerned  in  geological  operations  of  early 
date  than  the  comparison  of  these  with  the  results  of  the  daily  action 
of  the  modern  powers  of  nature. 

The  knowledge  of  the  condition  of  the  earth  with  respect  to  tempe- 
rature is  one  of  the  most  important  steps  which  can  be  taken  toward 
a  right  general  contemplation  of  the  history  of  the  revolutions  which 
it  has  undergone.  This  knowledge  cannot  be  gathered  by  geologists 
labouring  as  such ;  it  cannot  be  obtained  by  meteorological  observa- 
tions, however  accurate  ;  nothing  short  of  a  mathematical  theory  of 
heat,  supported  by  a  variety  of  data  concerning  the  physical  consti- 
tution and  relations  of  the  earth  to  the  sun  and  space,  will  be  at  all 
available  in  grappling  with  the  inherent  difficulties  of  the  subject. 
For  this  theory  we  are  indebted  to  Fourier. 

The  heat  of  any  point  on  the  surface  of  the  earth  regularly  varies, 
from  hour  to  hour,  with  the  rotation  of  the  globular  mass  on  its  axis; 
from  day  to  day  and  from  season  to  season,  with  its  revolution  round 
the  sun ;  and  from  year  to  year,  with  any  change  in  the  dimensions 
or  form  of  the  earth's  orbit.  There  are  however  several  causes  of 
irregularity  or  fluctuation  of  temperature  not  demanding  notice  in  a 
general  view. 

If  in  its  long  course  round  the  sun  the  earth  passed  through  parts 
of  the  planetary  spaces  of  unequal  temperature,  this  would  cause  a 
modification  of  the  periodical,  annual,  and  daily  variations. 

The  atmosphere  and  the  ocean  by  their  various  movements  modify 
all  these  circumstances,  but  not  so  as  to  disguise  the  results  when  an 
average  of  many  periods  is  taken. 

In  consequence  there  is  for  each  point  of  the  earth's  surface  a  cer- 
tain mean  temperature,  depending  on  the  causes  above  stated  ;  and 
the  parts  under  the  surface  continually  tend  to  acquire  very  nearly 
the  same  temperature  as  the  surface,  but  not  at  the  same  time.  The 
extremes  of  summer  heat  and  winter  cold  are  not  felt  till  after  they 
have  passed  away  from  the  surface ;  and  in  proportion  as  we  descend, 
the  influence  of  the  daily,  monthly,  and  annual  variations  grows  less 
and  less,  because  of  the  slowness  of  the  conduction  of  heat  through 
earthy  substances. 

At  a  certain  depth  below  the  surface  these  variations  become  wholly 
insensible,  and  the  temperature  is  constant,  and  nearly  the  same  as  the 
mean  temperature  of  the  surface. 

If  the  temperature  of  the  interior  parts  of  the  eai-th  be  now  very 
different  from  that  constant  heat  which  would  result  by  communi- 
cation from  the  surface  (heated  as  before,  and  subject  to  the  stated 
variations),  this  difference  would  exercise  a  corresponding  though 
insensible  effect  on  the  surface  heat,  and  be  more  or  less  sensible  at 
small  depths  below  the  inner  surface  of  constant  temperature. 

Whatever  may  have  been  the  proper  or  original  temperature  of  the 
inner  parts  of  the  earth,  it  is  easy  to  conceive  that  in  a  very  long  time 
the  equilibrium  of  heat  should  be  reached,  and  the  earth  receive  from 
the  sun  and  radiate  into  the  ethereal  space  equal  quantities  of  heat 
in  equal  times ;  while  the  temperatures  at  points  situated  at  very 
great  depths  below  the  surface  (many  miles,  for  instance)  would  not 
sensibly  vary  from  that  of  the  mean  heat  of  the  place  vertically 
above  them. 

Cut  if  this  equilibrium  be  not  attained,  the  original  state  of  the 


earth  as  to  heat  may  be  ascertained,  so  far  as  to  determine  positively 
whether  it  has  formerly  been  hotter  or  colder  than  at  present,  by 
merely  trying  at  many  points  exempt  from  volcanic  action,  what  is 
the  amount  o"f  heat  at  various  depths,  on  the  same  or  different  vertical 
lines,  as  compared  with  the  corresponding  points  of  surface. 

These  trials  have  been  made  at  various  depths,  under  different 
circumstances,  in  salt-pits,  coal-works,  and  mines  of  different  metals, 
in  the  British  Isles,  France,  Germany,  Mexico  ;  and  in  all  situations 
where  the  external  influence  of  the  air  and  the  artificial  effects  of 
light,  respiration,  &c,  could  be  guarded  against  or  justly  appreciated, 
they  agree  in  proving  that  after  descending  below  the  limit  of  variable 
heat,  a  continual  augmentation  of  temperature  constantly  occurs.. 
(1°  Fahrenheit  for  15  yards  is  a  common  ratio.)  The  mine  of  Fahlun,. 
supposed  to  be  an  exception  to  this  general  truth,  is  extremely  ill- 
suited  for  experiments.  (See  Thomson's  and  Clarke's  '  Travels  in 
Sweden.') 

The  consequence  is  obvious.  The  interior  masses  of  the  globe  are 
incomparably  hotter  than  the  parts  at  the  surface;  must  fornitrly 
have  been  still  hotter ;  and  though  now  the  interior  heat  is  almost; 
wholly  masked  and  stifled  by  the  non-conducting  stratified  massea 
which  form  the  crust  of  the  earth,  it  must  formerly  have  influenced 
in  a  decided  manner  the  temperature,  and  with  it  all  other  phenomena 
at  the  surface  of  the  earth. 

The  same  conclusion  as  to  the  existence  of  great  heat  in  the  central 
parts  of  the  earth  has  been  drawu  from  considerations  of  the  density 
of  the  interior  masses  as  compared  to  the  superficial  parts.  While 
the  surface  rocks  are  twice  and  a  half  as  heavy  as  water,  the  mean 
density  of  the  whole  globe  is  five  times  as  great  as  that  of  water ; 
moreover  the  density  augments  towards  the  centre  with  so  much  of 
regularity,  that  the  imaginary  interior  surfaces  of  equal  density  are 
symmetrical  to  the  same  centre  and  axis  as  those  of  the  exterior 
spheroid.  (Conybeare's  '  Report  on  Geology  to  British  Association,' 
1832.)  Now,  if  the  interior  masses  of  the  earth  are  compressible 
even  to  a  far  less  extent  than  the  rocks  near  the  earth's  surface,  the^ 
pressure  to  the  centre  would  have  made  the  inner  parts  much  more- 
dense  than  they  are  :  the  whole  mass  of  the  earth  would  have  been: 
included  in  a  much  smaller  volume  were  it  not  for  some  antagonistic: 
force,  such  as  heat  is  known  to  be.  Unless  therefore  we  venture  to> 
suppose  the  central  and  surface  matter  not  subject  to  similar  laws  of 
force,  it  must  be  admitted  that  the  interior  parts  of  the  earth  are  stilli 
very  hot. 

This  great  truth  established,  we  may  inquire  further  into  the  state' 
of  the  interior  masses.  If  the  heat  of  the  globe  were  increased  its- 
diameter  would  be  augmented  ;  there  is  a  degree  of  heat  which  would 
liquefy  nearly  all  the  substances  of  which  it  consists,  taken  singly, 
and  still  more  easily  when  in  their  usual  combinations.  Beyondi  this 
degree  of  heat  gaseous  compounds  would  mix  with  or  altogether 
replace  the  liquid  rocks,  and  the  globe  would  be  lost  in  a  nebulous- 
expansion. 

Turning  to  observations  of  phenomena,  we  find  the  interior  rocks- 
to  be  such  as  were  cooled  from  igneous  fusion  :  they  are  extensively,, 
perhaps  universally,  spread  below  our  feet ;  and  thus  we  gather  the- 
conviction  that  originally  the  whole  or  great  part  of  the  exterior 
masses  of  the  planet  were  in  a  melted  state.  The  figure  of  the  earth 
is  such  as  would  result  from  revolution  on  its  axis,  provided  the 
whole  or  a  very  large  part  of  the  mass  were  in  a  state  of  fluidity  or 
viscidity ;  to  this  figure  the  surfaces  of  equal  density  correspond  both 
as  to  centre  and  axis  ;  and  thus  strongly  corroborate  the  specula- 
tions of  Leibnitz,  that  the  earth  is  to  be  looked  on  as  a  heated  and: 
fluid  globe,  cooled  and  still  cooling  at  the  surface  by  radiation  of  its'; 
superabundant  heat  into  space. 

To  determine  whether  it  is  now  solid  or  partially  fluid  within  is' s 
problem  of  high  interest,  and  one  which  we  may  perhaps  despmir  to 
see  completely  solved,  unless  certain  astronomical  phenomena  (pre- 
cession, nutation)  should  be  found,  when  analysed  by  a  rigorous 
mathematical  deduction,  to  furnish  interpretations  which  geology 
alone  can  never  attain  to.  As  however  Mr.  Hopkins  has  presented 
some  simple  views  of  the  possible  conditions  of  a  cooling  globe  (as. 
the  earth  may  be  considered),  we  shall  here  briefly  state  them. 

If  the  earth  were  originally  a  hot  fluid  mass  cooled  by  radiation,, 
the  cooled  parts  would  descend  towards  the  centre,  and  be  replaced* 
by  others  in  a  perpetual  circulation.  The  tendency  to  solidification 
in  such  a  mass  would  be  directly  as  the  pressure,  inversely  as  the 
temperature,  both  which  are  at  a  maximum  at  the  centre  :  solidifica- 
tion would  therefore  be  determined  near  the  centre  by  the  superiority 
of  pressure  over  temperature ;  and  at  the  surface  by  the  rapidity  of 
external  refrigeration  overbalancing  the  internal  conduction  of  heat. 
The  numerical  relations  of  these  qualities  are  unknown.  It  cannot 
therefore  be  decided  by  mere  calculation  whether  the  solidification  of 
the  surface  by  radiation  would  precede  or  follow  that  of  the  centre 
by  pressure.  Let  us  suppose,  for  simplicity,  the  relations  of  pressure, 
heat,  circulation,  conduction,  and  radiation  to  be  such  that  all  the 
mass  goes  on  cooling  till  every  part  of  its  fluidity  is  lost,  and  the 
whole  is  reduced  to  such  a  degree  of  viscidity  as  to  prevent  the 
circulation  of  heated  matter,  the  further  distribution  of  heat  must, 
under  these  conditions,  be  determined  by  conduction  and  radiation 
only ;  a  large  part  of  the  interior  would  assume  equality  of  tempe- 
rature :  the  solidification  of  the  surface  by  cooling  would  be  th6 . 
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first  new  phenomenon,  to  be  immediately  followed  by  condensation 
through  pressure  about  the  centre ;  and  thus  two  solid  masses  woul  l 
be  produced  and  continually  augmented — a  spherical  nucleus,  and  a 
cpherical  shell  —  while  between  them  would  remain  a  large  but 
diminishing  zone  of  viscous  matter,  subject  to  some  changes  of 
temperature  through  the  conversion  of  its  surfaces  from  a  liquid  to  a 
nolid  state. 

If,  on  the  other  hand,  the  effect  of  pressure  to  the  centre  became 
superior  to  the  expanding  agency  of  heat,  before  the  circulation  of 
liquid  matter  had  ceased  in  the  superficial  parts,  the  centre  would 
solidify  first;  and  the  induration  might  proceed  through  a  large 
part  of  the  globe,  so  as  even  to  approach  the  surface  before  that 
could  be  consolidated.  If  these  conditions  were  reversed,  consolida- 
tion might  proceed  from  the  surface  downwards,  and  would  ultimately 
reach  the  centre,  and  the  whole  mass  be  a  stony  globe. 

It  is  important  to  remark  that  upon  neither  of  these  suppositions 
is  it  required  to  admit  the  continual  augmentation  of  heat  to  the 
centre ;  to  which  M.  Poisson  objected,  and  instead  of  which  he 
proposed  to  account  for  the  phenomena  of  the  earth's  interior 
temperature,  by  supposing  that  the  solar  system  had  once  passed 
through  other  ethereal  spaces  than  those  which  it  now  occupies,  and 
there  experienced  much  higher  temperature  at  the  surfaces  of  the 
planets.  This  hypothesis  may  be  perhaps  not  very  different  in  its 
development  from  the  more  general  theory  of  the  nebulous  origin  of 
the  planets ;  but  it  appears  unnecessary  to  disci;  ss  the  speculation 
after  what  has  been  said  of  the  cooling  of  the  earth. 

We  may  now  proceed  to  examine  the  modern  causes  of  changes  on 
the  surface  of  the  earth.  The  never-ceasing  activity  of  the  powers  of 
nature  may  be  viewed  as  an  inextinguishable  and  unavailing  effort  to 
restore  an  equilibrium  which  is  incessantly  disturbed.  The  protean 
changes  of  the  atmosphere;  the  varying  effects  which  its  chemical 
and  mechanical  energies  occasion  among  the  masses  of  dead  matter 
and  the  forms  of  life  ;  the  flowing  of  the  ocean  ;  the  subterranean 
fire  and  wide  wasting  of  the  earthquake,  are  all  efforts  to  obtain  rest 
consequent  on  a  succession  of  perturbations.  In  this  sense,  not  the 
earth  only,  but  all  the  solar  system,  and  perhaps  all  the  extent  of  the 
heavenly  spaces,  conceivable  rather  than  visible  by  man,  is  in  the 
condition  of  instability  described  in  the  Pythagorean  Philosophy, 
"  Nihil  est  toto  quod  perstet  in  orbe." 

These  changes  on  the  surface  of  the  earth  affect  the  geographical 
boundaries  of  land  and  water,  the  relative  level  of  land  and  sea,  and 
the  forms,  proportions,  and  distribution  of  animal  and  vegetable  life. 
In  a  popular  sense  they  may  be  classed  by  their  proximate  agencies, 
as  depending  on  chemical  and  mechanical  powers  originating  from 
atmospheric  action,  rains,  springs,  rivers,  &c. ;  as  depending  on  similar 
powers  residing  in  the  ocean  ;  and  as  affected  by  volcanic  forces.  We 
may  also  venture  to  contrast  the  effects  of  the  watery  agencies, 
whether  of  atmospheric  or  oceanic  origin,  with  the  products  of 
volcanic  fires.  For  the  general  effect  of  the  watery  agencies  is  to 
abate  the  high  and  to  raise  the  low,  to  equalise  the  level  of  land  and 
sea  by  abrading  the  former  and  filling  the  latter;  but  volcanic 
effects  are  directly  the  reverse.  They  augment  the  original  inequality 
of  the  surface ;  in  some  parts  they  raise  matter  from  within  the 
earth,  and  form  new  hills  to  bear  the  ravages  of  the  atmosphere ; 
and  elsewhere  cause  tremendous  depressions  of  land,  and  sink  in 
deeper  hollows  the  original  basins  of  the  ocean. 

The  external  influences,  thus  contrasted  with  the  interior  powers 
of  the  globe,  are  far  more  various  in  their  aspect  and  more  general  in 
their  visible  operation  ;  yet  they  may  all  be  reduced  to  one  or  two 
variable  forces,  independent  of  the  terraqueous  system.  It  is  to  the 
unequal  accession  of  heat  from  the  sun,  upon  a  globe  whose  distance 
varies,  whose  parts  are  variously  presented  to  the  radiating  beams, 
and  to  the  unequal  abstraction  of  heat  by  the  cold  ethereal  spaces 
in  which  the  earth  circulates,  that  we  may  refer  all  the  variations  of 
corpuscular  and  mechanical  phenomena  on  the  globe ;  while  in  the 
varying  diffusion  of  light  we  recognise  the  prime  element  of  change 
in  the  animal  and  vegetable  world. 

Minute  as  is  their  momentary  impression,  the  sum  of  their  effects 
in  a  long  time  is  prodigiously  great ;  heat  and  moisture  by  alternate 
influence  weaken ;  frost  bursts ;  carbonic  acid  eats  with  cankering 
tooth ;  rains,  swallowed  up  by  the  fissured  rocks,  abstract  parts  of 
their  substance  ;  land-slips,  avalanches,  and  glaciers  heap  the  valleys 
with  detritus,  till  swollen  rivers  or  bursting  lakes  sweep  away  the 
burden  towards  lower  ground,  or  convey  it  even  to  the  sea.  Thus 
chemically  dissolved,  mechanically  suspended,  or  roughly  rolled  along, 
the  substance  of  all  the  rocks  and  mountains  yields  to  a  slow  but 
sure  destruction,  and  those  who,  adopting  the  notion  that '  time  costs 
nature  nothing,'  take  as  much  of  this  as  pleases  them,  may  easily  see, 
in  the  effect  of  these  operations,  the  total  disintegration  of  the 
existing  continents  and  islands,  which  is  so  conspicuous  a. feature  in 
Dr.  Huttou's  hypothesis  of  the  decaying  and  renewing  earth. 

Nor  is  the  sea  less  a  theatre  of  change  than  the  land.  For,  inde- 
pendent of  its  receiving  the  spoils  of  the  land,  and  distributing  them 
on  its  bed,  the  untiring  agitation  of  its  waves  undermines  the  cliffs 
which  are  above  its  level,  grinds  away  the  rocks  which  are  covered 
and  uncovered  by  the  tides,  and  distributes  the  materials  in  various 
ways,  here  making  dangerous  sandbanks,  there  adding  to  the  low 
-shores  a  valuable  heritage. 


Nor  even  below  the-  deep  water  of  the  middle  ocean  is  all  at  iv.  !.. 
There  multitudes  of  sea  animals,  the  Infusorial  Animalcules,  the 
Zoophytes,  and  Mollusca,  by  their  mere  exuvise  tend  to  fill  up  the 
depths;  and  certain  tribes  (the  lamelliferous  corals  in  particular),  by 
their  peculiar  growth  and  mutual  adherence  form  calcareous  islands 
and  reefs,  similar  in  some  important  particulars  to  the  ancient  lime- 
stone rocks.  These  coralligenous  rocks  are  however  not  reared  from 
the  extreme  depths  of  the  sea,  but  based  on  the  summits  of  submarin? 
hills,  or  the  crests  of  volcanic  cones,  and  thus,  in  a  general  expression, 
we  may  say  that  in  modern  nature  most  of  the  deposits  of  solid 
matter  in  the  sea  am  joined  to  the  shores  or  shallows  of  the 
previously  formed  land. 

The  sediments  transported  by  rivers,  and  gathered  by  the  wasting 
of  the  elevated  coasts,  being  for  the  most  part  deposited  along  the 
sea-shores,  and  almost  wholly  below  the  level  of  high  water,  it  is 
obvious  that  from  this  cause  alone  the  bed  of  the  sea  is  filling  up, 
and  its  depth  diminishing  toward  the  shores ;  but  as  the  quantity  of 
water  on  the  globe  must  be  supposed  sensibly  constant,  it  follows 
that  the  oceanic  area  must  expand,  or  its  surface  rise  a  little.  But 
since  the  land  is  wasted  by  the  waves,  as  we  may  suppose  the  aug- 
mentation of  area  which  results  from  this  cause  sufficient  to  balance 
the  elevating  tendency  of  the  littoral  deposits  of  sediment,  and  that 
upon  the  whole  the  effect  of  the  watery  agencies  on  the  globe  is 
insensible  in  altering  the  level  of  the  surface  of  the  sea,  as  compared 
to  the  deeper  parts  of  its  bed ;  it  follows,  as  a  strict  consequence, 
that  the  area  of  the  ocean  is  enlarging.  This  appears  also  probable 
from  observation;  for  the  small  addition  of  marsh-land  on  particular 
shores,  by  the  influence  of  rivers,  winds,  and  storms,  in  raising 
littoral  sediments  above  the  reach  of  all  but  the  extremely  high  tide, 
is  not  enough  to  balance  the  continual  waste  of  land  along  many 
thousand  miles  of  perishing  cliffs.  By  the  mechanical  agency  of 
water  considered  alone,  the  land  is  certainly  losing  in  area  continually. 
The  accumulation  of  marine  exuvite  on  the  bed  of  the  sea  acts  in  the 
same  direction,  and  the  growth  of  coral  principally  concurs  in  the 
same  result.  Left  to  watery  agency  alone  then  the  land  may  be 
imagined  to  be  continually  diminishing,  as  Dr.  Hutton  and  Sir  Charles 
Lyell  suppose.  If  the  shores  of  the  sea  did  not  waste  away,  the 
annual  additions  of  sediment  brought  from  the  uplands  would  every- 
where cause  the  water  to  rise  in  level ;  if  the  laud  were  supposed  to 
overhang  its  base  at  a  certain  angle  depending  on  the  diameter  of 
the  earth,  the  area  of  the  ocean  would  remain  invariable  ;  but  as 
neither  of  these  conditions  applies,  it  is  certain  that  the  area  of  the 
ocean  is  extending,  and  probable  that  its  level  does  not  materially 
change. 

Volcanic  phenomena,  the  earthquake,  and  the  ignivomous  mountain, 
are  to  be  viewed  as  cases  of  critical  action.  Whether  the  heat  of  the 
interior  of  the  globe  be  the  residual  portion  of  its  original  tempe- 
rature (chaleur  d'origine  of  Arago),  or  generated  by  the  access  of 
water,  or  other  bodies  containing  oxygen,  to  certain  chemical 
substances,  it  is  to  the  disturbance  of  its  equilibrium  that  the  violence 
and  the  tumult  of  volcanic  excitement  arc  owing.  But  there  are 
other  and  more  gradual  effects  of  the  distribution  of  heat  in  and 
upon  the  globe  which  require  notice.  The  most  important  of  these 
is  the  gradual  change  of  level  of  certain  parts  of  the  land,  as  com- 
pared with  the  general  level  of  the  ocean,  one  instance  of  which  is 
supposed  to  occur  on  the  shores  of  the  Baltic,  where  certain  tracts 
appear  to  be  slowly  rising  above  the  sea.  (Lyell,  in  '  Philosophical 
Transactions,'  1835.) 

Concerning  this  '  secular  inequality '  (as  it  may  be  termed),  of  level 
of  land  and  sea,  it  is  unfortunate  that  nothing  at  all  important  is 
known  towards  determining  the  important  question  whether  the 
elevation  of  one  tract  of  dry  land  or  sea-bed  is  balanced  or  over- 
balanced by  the  depression  of  another.  Lyell  assumes  that  the 
depression  of  land  from  this  cause  exceeds  the  elevation,  but  it  is 
difficult  to  find  sufficient  evidence  for  this  important  postulate ;  and 
to  adopt  it  merely  as  a  consequence  of  another  unproved  assumption 
of  a  continual  compensation  of  the  agencies  of  nature  is  altogether 
inadmissible. 

If  there  be  in  the  earth  a  pervading  high  temperature,  which 
diminishes  from  the  interior  toward  the  surface,  in  consequence  of 
the  radiation  from  the  surface,  it  appears  from  Sir  John  Herschel's 
reasoning  (given  in  Mr.  Babbage's  '  Ninth  Bridge  water  Treatise ')  that 
along  the  shores  of  the  sea  the  isothermal  lines  of  the  interior  of  the 
globe  should  rise,  because  of  the  continual  deposition  of  imperfectly 
conducting  sediments  there.  For  thus  the  radiation  of  heat  along 
these  lines  would  be  diminished  until  the  interior  heat  had  come 
nearer  to  the  surface.  By  the  consequent  expansion  of  the  subjacent 
earthy  substances  the  sea-shore  should  rise,  and  thus  the  addition  of 
sediment  from  watery  action,  and  the  effect  of  the  effort  to  restore 
equilibrium  in  the  disposition  of  the  interior  temperature  would, 
upon  the  whole,  coincide  in  minutely  raising  the  surface  of  the  sea. 

It  is  chiefly  near  the  sea-coast,  on  the  land  or  in  the  ocean,  that 
volcanic  phenomena  are  at  this  day  seen  in  activity,  and  this  appa- 
rently because  the  admission  of  water  to  some  depth  below  the 
surface  is  necessary  to  the  excitement  of  the  imprisoned  forces  of 
heat.  The  elevated  cones  and  large  areas  of  melted  rock,  or  accumu- 
lations of  scoria;  and  ashes,  mark  one  of  the  prevalent  effects  of  the 
volcanic  forces  to  be  the  withdrawal  of  matter  from  the  interior  to 
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heap  it  on  tho  surface  of  the  earth.  But  the  cavities  left  by  this 
operation  below  the  crust  of  the  earth  must  often  cause  depression  of 
masses  of  land  during  the  concussion  and  displacements  occasioned 
by  earthquakes.  In  this  manner  it  may  easily  be  understood  that 
the  volcauic  islands  of  the  South  Seas  have  been  raised  up  from  the 
sea-bed  there,  and  it  may  be  supposed  that  under  large  tracts  of  the 
ocean  volcanic  agency  is  employed  in  a  similar  way,  and  by  a 
superiority  of  elevation  over  depression  raising  irregularly  the  bed  of 
the  sea,  and  by  consequence  extending  the  area  of  its  surface.  If  all 
the  cavities  left  below  the  surface  by  the  heaping  of  volcanic  matter 
on  the  land  were  completely  balanced  by  corresponding  depressions 
of  the  crust  of  the  earth  it  would  depend  upon  the  proportion  of 
submarine  subsidence  corresponding  to  terrestrial  elevation  whether 
the  sea-level  should  fall  and  its  area  contract.  Every  sinking  of  the 
sea-bed  corresponding  to  an  elevation  of  the  dry  land  would  tend  to 
lower  the  level  of  water  and  to  augment  the  area  of  land.  Along 
sea-coasts  such  correspondence  must  be  admitted  occasionally  to  occur. 
If  the  cavities  alluded  to  were  not  compensated  by  the  sinking  of  the 
superincumbent  crust  volcanic  phenomena  on  the  land  would  hardly 
affect  the  area  or  level  of  the  sea ;  but  similar  eruptions  in  the  sea 
would  raise  its  level  and  cau^e  it  to  encroach  upon  the  land.  If  it  be 
admitted  as  the  most  probable  basis  of  reasoning  whether  subter- 
ranean cavities  exist  or  not,  that  the  continual  elevation  is  upon  the 
whole  balanced  by  continual  subsidence,  submarine  and  continental 
volcauic  vents  may  be  left  out  of  consideration  ;  but  the  littoral  and 
insular  volcanoes  act  in  one  certain  way,  and  give  as  the  general 
result  of  all  volcanic  action  a  partial  deepening  and  a  general  con- 
traction of  the  sea,  which  counterbalances  in  kind  the  general  effect 
of  the  aqueous  agencies  ;  but  whether  these  completely  antagonist 
principles  are  equal  in  degree  cannot  be  safely  inferred  from  any  data 
now  accessible  to  geology.  Nor  does  it  appear  prudent  to  rest  so 
important  a  conclusion  on  the  mere  fact  of  the  constancy  of  the 
earth's  dimensions,  indicated  by  the  invariable  leugth  of  the  solar 
day ;  the  experience  of  2000  years  is  as  nothing  in  a  question  of  such 
infinitesimal  differences  of  diameter  as  might  be  occasioned  by  changes 
in  the  relative  position  of  the  really  small  quantities  of  matter  raised 
or  sunk  by  volcanic  powers. 

Moreover  it  is  impossible  to  avoid  doubting  whether  even  the 
quantity  of  water  on  the  globe  is  constant ;  for  so  many  combinations 
of  earthy  substances  require  certain  proportions  of  water  for  their 
completion,  and  so  much  of  volcanic  excitement  appears  due  to  the 
decomposition  of  water,  that  it  would  perhaps  be  safer  to  suppose 
the  water  continually  diminishing  in  quantity;  nor  is  it  at  all  unlikely 
that  such  may  be  the  case  with  the  atmosphere. 

The  question  of  the  comparison  of  the  effects  of  natural  agencies 
in  modern  and  ancient  times  is  one  of  considerable  importance  in 
relation  to  geological  enquiries. 

The  statement  of  the  effects  of  modern  causes  must  necessarily  be 
received  as  true  and  applicable  to  other  eras  of  the  world,  at  least 
in  its  general  features ;  because  the  chemical,  mechanical,  and  vital 
forces  of  nature  are  admitted  as  individually  constant,  though  their 
manifestations  to  our  senses  be  ever  so  various  in  kind  or  degree,  in 
consequence  of  change  in  their  combinations,  the  quantities  of  matter 
operated  on,  external  influences,  &c.  Fixed  laws  and  variable 
conditions  are  certainly  recognised  in  existing  nature,  and  they  give 
rise  to  extreme  inequality  in  local  results  and  combinations.  It  is 
conceivable,  by  extending  this  idea,  that  the  existing  laws  of  nature 
should  be  productive  not  only  of  results  which,  taken  locally  or 
periodically,  appear  unequal  in  degree  or  diverse  in  kind,  but  that 
under  the  influence  of  a  general  change  of  conditions  they  should 
manifest  a  gradual  decay  or  increase  of  strength,  or  spring  into  extra- 
ordinary activity  after  long  periods  of  apparent  slumber.  Let,  for 
instance,  the  sun's  rays  be  supposed  to  fall  upon  the  earth  in  smaller 
quantity  through  the  augmentation  of  the  minor  axis  of  the  earth's 
elliptic  orbit ;  let  the  temperature  of  the  ethereal  spaces  rise  :  who 
does  not  see  that  all  the  effects  depending  on  the  external  excitant 
forces  would  immediately  change  ?  In  like  manner  let  the  earth's 
internal  energy  of  heat  be  supposed  to  die  away,  whether  for  lack  of 
fuel,  incrustation  over  metalloids,  or  a  loss  of  general  warmth  in  the 
globe,  the  volcanic  phenomena  would  be  weakened,  and  no  longer 
balance  the  effects  of  water. 

Now,  as  these  great  conditions  cannot  be  affirmed  to  be  constant, 
but,  on  the  contrary,  as  one  at  least  of  them  is  known  to  be  variable 
(the  earth's  orbit),  how  "  baseless  as  the  fabric  of  a  vision "  is  the 
assumption  that  the  physical  agencies  on  the  globe  have  always 
produced  "  equal  effects  in  equal  times,"  and  that  modern  causes 
acting  with  their  present  intensity  have  produced  all  the  older  phe- 
nomena of  geology.  But  it  would  be  equally  unjust,  as  observed 
before,  to  assume  that  they  have  not;  the  question,  if  capable  of' 
determination,  can  only  be  settled  by  ample  observation  and  logical 
induction. 

Among  the  ancient  phenomena  of  nature  we  equally  recognise  the 
contrasted  action  of  water  and  heat,  as  at  this  day  :  by  the  former 
the  solid  land  was  wasted,  and  stratified  rocks  were  deposited  along 
the  sea-shores  (as  sandstones)  and  in  the  depths  of  tire  sea  (as  some 
limestones),  while  the  latter  manifested  itself  in  the  production  of 
unstratified  crystalline  rocks,  and  the  elevation  and  disruption  of  the 
stratified  bed  of  the  sea.    [Rocks  ;  Stratification.]    The  materials 
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arranged  by  the  action  of  water  in  the  stratified  rocks  of  ancient  date 
are  the  same  as  those  now  carried  by  rains,  suspended  by  the  tide,  or 
separated  from  sea-water  by  the  vital  functions  of  invertebrata ;  they 
are,  to  a  certain  extent,  similarly  associated :  the  organic  exuviae 
buried  in  them  are  not  very  differently  arranged  or  grouped  from 
those  which  now  lie  in  the  bed  of  the  sea  (Donati's  '  Researches  on  the 
Bed  of  the  Adriatic '  may  be  quoted  in  proof  of  this) ;  the  physical 
conditions  of  their  accumulation  were  therefore  in  a  considerable 
degree  similar. 

On  a  careful  consideration  of  tho  facts,  it  appears  obvious  that  the 
long  series  of  stratified  deposits  was  not  accumulated  without  great 
and  even  sudden  changes  of  those  physical  conditions  :  thick  deposits 
of  sandstone  are  followed  by  others  of  clay  or  of  limestone,  for  which 
different  agencies  and  conditions  were  required.  Over  the  same 
spherical  area  of  the  earth's  surface  the  predominant  physical  con- 
ditions varied  from  time  to  time,  and  many  times,  so  that  the  actual 
state  of  the  globe,  as  far  as  regards  watery  agencies,  represents  not  all 
its  previous  conditions,  but  is  to  be  compared  with  each  of  them  suc- 
cessively. The  same  is  true  of  the  igneous  products  in  the  crust  of 
the  globe,  which  similarly  varied  from  time  to  time  in  the  same 
spherical  area. 

Successive  phases  of  the  aqueous  and  igneous  agencies  over  the 
same  region  appear,  either  contemporaneously  or  successively,  to  have 
affected  all  parts  of  the  earth's  surface  accessible  to  man ;  so  that 
everywhere  there  is  proof  of  great  revolutions  in  the  condition  of 
land  and  sea.  Moreover  it  appears  [Organic  Remains]  that  to  each 
general  system  of  stratified  rocks,  indicative  of  a  corresponding  great 
system  of  physical  agencies,  peculiar  races  of  plants  and  animals 
belong  : — with  new  physical  conditions  new  forms  of  life  came  on 
the  globe,  vanished  with  those  conditions,  and  gave  place  to  others 
equally  transitory.  If  now  we  compare  the  modern  survey  of  nature 
with  any  similar  work,  executed. on  the  same  principle,  for  any  one  of 
the  earlier  epochs,  it  is  certain  that  the  earth  has  undergone  many 
very  extensive  revolutions  in  all  that  respects  its  aqueous,  igneous, 
and  organic  phenomena,  before  arriving  at  its  present  state  :  it  is 
equally  certain  that  between  the  epochs  of  these  revolutions  the  state 
of  the  earth  was  not  extremely  dissimilar  to  that  which  we  now  behold  ; 
yet,  because  the  organic  beings  preserved  in  the  earth  in  each  of  these 
systems  are  peculiar  to  it,  and  differ  from  the  others,  and  from  those 
that  now  live,  we  cannot  possibly  doubt  that  the  points  of  difference 
were  numerous,  general,  and  important. 

To  determine  the  cause  of  the  change  of  physical  conditions  between 
one  system  of  stratified  rocks  and  another  is  not  difficult.  In  existing 
nature  such  a  change  might  be  easily  produced  in  almost  every  region 
by  a  disturbance  of  the  level  of  some  particular  tracts  of  land,  by 
one  great  movement  or  many  successive  displacements.  For  example, 
let  the  Isthmus  of  Suez  or  the  Isthmus  of  Darien  sink  one  hundred 
or  a  few  hundred  feet  (perhaps  scarcely  beyond  the  range  of  the  power 
of  an  earthquake),  what  mighty  changes  would  be  occasioned  in  the 
Indian,  Mediterranean,  Atlantic,  and  Pacific  Oceans,  over  areas  which 
would  appear  considerable  even  when  compared  with  many  aDcieut 
systems  of  strata — changes  of  stratified  deposits  and  physical  condi- 
tions, and  consequent  variations  in  the  relative  abundance  and  geo- 
graphical distribution  of  organic  beings.  Now,  though  at  this  day 
no  such  mighty  changes  are  witnessed,  we  have  only  to  enlarge  our 
conception  of  the  actual  effects  of  volcanic  agency  to  see  clearly  that 
this  is  the  power  which  was  employed  in  producing  them. 

The  analogy  of  the  effects  of  aqueous  and  igneous  agencies  in  all 
past  periods  of  the  earth's  history  being  assumed,  we  may  proceed  to 
gather  inferences  as  to  the  measure  of  the  intensity  with  which  they 
have  operated,  and  the  time  which  has  elapsed  duriDg  their  operation. 
Thi3  requires  at  least  a  brief  summary  of  the  characteristic  features 
of  the  phenomena  of  successive  steps  of  the  earth's  formation,  in  the 
order  of  their  occurrence.  Observation  can  only  guide  us  to  a  know- 
ledge of  the  crust  of  the •  earth  for  a  depth  of  a  few  miles  at  most; 
and  from  what  we  there  behold  it  is  probable  that  a  much  greater 
extension  of  the  power  of  observing  would  really  help  us  but  little 
in  tracing  the  history  of  the  revolutions  of  our  globe  of  which  monu- 
ments remain  for  inspection.  For  at  some  moderate  depth  below  the 
surface  all  marks  of  lamellar  increase,  indicative  of  periodical  forma- 
tion, cease ;  all  monuments  of  life  and  watery  action  terminate ;  and 
we  behold  the  effects  of  heat  alone.  The  general  basis' of  all  the  crust 
of  the  earth,  in  which  we  trace  the  combined  results  of  igneous, 
aqueous,  and  vital  energies,  is  a  mass  of  crystallised  rocks,  the 
fruit  of  great  and  very  general  heat ;  which  limits  all  inquiry  in 
that  direction. 

From  the  surface  of  these  interior  crystalline  rocks,  mostly  of  the 
nature  of  granite,  the  monuments  of  physical  changes  left  in  the  rocks 
are  capable  of  interpretation  by  the  application  of  the  knowledge  we 
have  gathered  of  chemical,  mechanical,  and  vital  forces,  but  below  it 
all  appears  at  first  sight  dubious  and  dark.  Were  these  rocks  of  igneous 
origin  anterior  to  the  whole  crust  of  the  earth  now  placed  upon  them  1 
Or  does  the  interior  heat  slowly  reconvert  to  granite  the  masses  of 
sedimentary  strata  laid  upon  it  by  external  watery  agencies  ?  In  the 
former  case  the  monuments  of  nature  are  complete  so  far  as  any 
thing  analogous  to  the  present  system  of  surface  agencies  is  concerned  ; 
but  according  to  the  latter  supposition,  the  earlier  strata,  with  what 
ever  of  organic  exuvise  lay  in  them,  have  been  reabsorbed  and  melted 
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into  the  hidden  secrets  ot 
the  earth,  and  a  similar  fate 
awaits  their  successors. 

To  assume  the  truth  of 
either  of  these  views  is 
altogether  contrary  to  the 
prudent  spirit  of  modern 
philosophy :  no  inspection 
or  analysis  of  the  old 
granitic  masses ;  no  merely 
analogical  comparison  of 
them  with  the  fluid  com- 
pounds of  existing  volca- 
noes ;  no  a  priori  reasoning 
will  solve  the  question. 
Yet  it  appears  capable  of 
solution  by  a  full  and  im- 
partial consideration  of  the 
stratified  crust  of  the  earth 
itself,  which  ought  to  show 
in  the  nature  and  condition 
of  the  lower  strata  as  com- 
pared with  the  upper,  and 
,  iu  the  nature  and  abund- 
ance and  mode  of  conser- 
vation of  organic  remains, 
evidence  not  only  of  the 
c  i  rc  umstances  under  which 
they  were  accumulated, 
but  indications  of  the  na- 
ture and  extent  of  the 
changes  which  have  since 
occurred  to  them.  This 
mode  of  inquiry  we  shall 
endeavour  to  follow. 

This  first  diagram  is 
intended  to  show  how 
very  small  is  the  supposed 
depth  of  the  crust  of  the 
earth,  and  of  the  most  pro- 
found parts  of  the  ocean, 
compared  to  the  radius 
of  the  globe.  The  thick- 
ness of  the  crust  of  the 
earth,  here  taken  at  15 
miles,  is  perhaps  on  a  ge- 
neral average  not  so  much 
as  5  miles.  To  this  mere 
film  on  the  surface  of  the 
globe  Inductive  Geology  is 
confined  ;  though  by  help 
of  collateral  science  we 
have  learned  many  truths 
as  to  the  constitution  of 
the  hidden  interior  masses. 

The  difference  of  the 
diameters  of  the  earth  is 
nearly  26  miles.  If  the 
axis  of  the  globe  were 
displaced  90  degrees,  the 
level  of  the  sea  would  rise 
at  the  old  poles  and  sink 
at  the  new  poles  about 
half  that  quantity,  or  13£ 
miles ;  and  at  other  points 
intermediate  quantities, 
according  to  their  rela- 
tions to  the  great  circle 
passing  through  the  new 
and  old  poles  of  rotation. 
At  the  poles  of  this  great 
circle  there  would  be  no 
alteration  of  level. 

By  imagining  the  depth 
of  1000  miles,  in  the  first 
diagram  on  the  following 
page,  to  be  repeated  three 
times,  and  the  three  radii 
to  be  at  the  same  time  pro- 
longed till  they  meet  at  a 
point,  which  would  repre- 
sent the  centre  of  the  earth, 
the  reader  will  easily  form  a 
notion  of  what  is  intended. 

thS*  ™  2°.  d6greeS  fr0m  tlle  Adriatic  t0  the  Atlantic, 

MonnHin?  ^e,AP?>?«H».  the  Alps,  the  English  Channel,  the  Welsh 

than  tt  h  nn,th?  ^v.  c  '  the  ^  of  the  n™  s^as  being  less 
tnan  the  breadth  of  the  fine  lines. 
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The  general  section  (fig.  3),  combined  with  the  complete  table  of 
British  strata  which  follows  (extracted  from  Phillips's  '  Guide  to  Geo- 
logy ')  will  serve  for  reference  to  the  reader  who  may  be  unacquainted 
with  the  arrangement  of  the  stratified  rocks  in  the  crust  of  the  earth. 
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Series  of  British  Strata,  beginning  at  the  Surface,  from  which  all  Water-Moved  Gravel  and  River  Sediments  are  supposed  to  be  removed. 
The  Marine  Strata  are  marked  by  Figures ;  the  Fresh-Water  and  iEstuary  Beds  by  Letters  ;  the  names  of  some  characteristic  Fossils  are  in  Italics, 


TERTIARY  STRATA. 


(A  small  number  of  the  Fossils  are  identical  with  existing  species.) 


Names  of  Formations. 


1.  Clay  . 

a.  Fresh-Water  Marls 

! London  Clay 
Plastic  Clay  . 


General  Thickness. 
Yards. 


.  .  33 
100  to  200 

100  to  400 


Remarks. 


4  water-drifted  mass  of  marine  shells,  pebbles,  &c,  resting  on  more  regular  shelly  beds  of 
sand  or  sandy  limestone.  About  40  per  cent,  of  the  shells  are  supposed  to  be  identical 
"with  existing  species. 

They  include  a  bed  of  sestuary  shells,  and  occur  only  in  the  Isle  of  Wight. 

Mass  of  clay  rich  in  marine  shells,  of  which  3|  per  cent,  are  identical  with  recent  kinds. 

Variously  coloured  sands  and  clays,  the  latter  containing  organic  remains  identical  with,  or 
much  allied  to,  those  of  the  London  clay. 


SECONDARY  STRATA. 


|  S 


(All  the  Fossils  belong  to  extinct  species.    They  are  different  from  those  in  the  Tertiary  Strata.) 


3.  Chalk 


4.  Greeensand 


b.  Wealdcn 

b.  Portland  Oolite 

0.  Oxford  Oolite 


7.  Bath  Oolite  (near  Bath) 


8.  Lias 


200 
1C0 

300 
130 

150 


|  Of  unequal  hardness,  soft  above,  marly  below,  with  interstratified  flints ;  extinct  Zoophyta, 

\     Ananchytes,  and  other  Jichinodermala. 

Upper  Greensand,  very  fossiliferous,  in  general  chalky. 

Gault,  a  blue  marl,  or  clay,  often  very  fossiliferous.    Belemnites  minima. 

Lower  greensand,  or  iron-sand,  very  fossiliferous  in  places. 
(  Weald  clay,  with  fresh-water  shells.  Cypriotes. 
I  Hastings  sands,  with  land-plants,  and  bones  of  Iguanodon. 
(  Purbeck  beds  of  clay  and  limestone,  with  fresh-water  shells. 
(  A  variably  locally  oolitic  limestone  ;  some  beds  full  of  fossils, 
(  Kiinmeridge  clay,  with  layers  of  Ostrea  deltoidea. 

1 Upper  calcareous  grit. 
Coralline  oolite,  with  beds  and  masses  of  coral;  Echinida;  many  shells. 
Lower  calcareous  grit.    Ammonites  catena,  Pinna  lanceolata. 
KelTowa^rock    }  ■^■mmon^es  Oalloviensis,  Qryphaea  dilatata. 
,  Cornbrash,  thin,  impure,  shelly  limestone.    Avicula  eehinata. 
Forest  marble.    Shelly  oolite,  with  concretionary  sandy  limestone. 

Batli  oolite.    In  several  divisions,  shelly,  oolitic,  compact,  and  sandy  beds.  Megalosaurus, 
A  piocrinus. 

i'ullers'-eartk.    A  series  of  calcareous  and  argillaceous  shelly  beds. 
Inferior  oolite.    Pholadomya.    Triyonia  striata, 
v  Sand,  with  concretionary  masses  holding  shells. 

flipper  lias  shale.    Full  of  characteristic  saurians,  of  Ammonites,  Belemnites,  and  other  shells. 

1 Maidstone,  replete  with  Terebratula,  Pectinida,  Avicula  inceqttivalvis. 
IMiddle  lias  shale.    Contains  Gryphwa,  Ammonites. 
Lias  limestone,  with  Gryphcea  incurva,  Ammonites  Conybeari, 
Lower  lias  shale  and  coloured  marls. 
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9.  New  Red-Sandstone 


10.  Magnesian  Limestone 


c.  Coal 


11.  Carboniferous  or  Mountain-Limestone 


12.  Old  Red.Sandstone 


1000 


! Coloured  marls,  gypsum,  and  rock  salt.  \ 
Red  and  white  sandstones  and  marls.     \  Few  or  no  organic  remains. 
Conglomerate  and  sandstone.  ; 
( Knottingley  limestone.    A  few  bivalves  in  the  lower  beds. 
Gypseous  red  marls.    No  fossils. 
100  /  Magnesian  limestone.    Shells,  corals. 

!  Marl  slate.    Fishes  of  remarkable  forms. 
I  Ued-sandstone.    Plants  of  the  subjacent  coal  series  occur  in  it. 

The  subdivisions  of  the  coal  series  are  only  locally  ascertained.    Gritstone  and  shales  constitute 
the  principal  mass.    Flagstone  and  iron-stone  are  among  the  most  characteristic  layers. 
Fresh-water  limestone  and  marine  limestone  are  exceedingly  rare  and  local.    The  shells  are 
mostly  of  aestuary  origin.    The  plants  are  mostly  of  terrestrial  tribes  and  extinct  genera. 
Millstone  grit,  series  of  sandstone,  shales,  coal,  and  thin  limestones,  forming  a  transition 

group  between  the  coal  and  the  carboniferous  limestones. 
Yoredale  rocks,  consisting  of  five  or  more  beds  of  limestone,  with  alternating  flagstones  and 
other  gritstones,  shales,  thin  coal,  iron-stone. 
800  (  Lower  or  scar  limestone,  in  the  north  of  England  and  Scotland,  subdivided  by  sandstones, 
shales,    and   coal   seams.     They  yield   characteristic    Crinoidea,  Products,  Spirifertc, 
Orthocerata,  Bellerophon,  Goniatitcs. 
Alternating  limestones  and  red-sandstones,  forming  a  transition  group  between  the  carbo- 
niferous limestone  and  red-sandstone  formations.  • 
Conglomerates  and  sandstones.    No  fossils  yet  noticed. 
100  to  3300  (  Coloured  marls  and  concretionary  limestones,  called  '  cornstones.'    A  few  fossils. 
Tilestones,  or  flagstone  beds.  A  few  fishes. 


PRIMARY  STRATA. 


All  the  fossils  belong  to  extinct  species,  and  often  to  extinct  genera  and  families.  They  are  different  from  those  in  the  Secondary  and 
Tertiary  Strata.  It  has  been  usual  to  class  the  upper  systems  under  the  title  of  Transition  Strata,  and  to  confine  the  name  of  Primary  to  the 
mica-schist  and  gneiss  systems.    The  following  view  of  the  Silurian  Strata  results  from  Sir  Roderick  Murchisou's  researches : — 
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13.  Ludlow  Rocks 


11.  Wenlock  Limestone 


1.5.  Caradoc  Sandstone 
10.  Landeilo  Rocks 


6G0 


830 
400 


Sandstones. 
Limestone. 
Shale. 


Species  of  Orbicula,  Lingula,  Terebratula,  Spirifera. 
Pen tamer  us,  Horn onolotus. 


Limestone. 
Shale. 


Corals  and  Crinoidea  in  vast  abundance. 

Euomphali,  Producta  depressa,  Orthocerata,  Calymene  Blumenbacliii,  and  other 
Trilobites. 

Variou]™nl°tones.  }  ^"1"'"^,  Terebratula,  Orthis,  Trilobites. 
Calcareous  flaggy  beds,  including  Asaphus  Buchii,  and  other  Trilobites. 
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The  stratified  argillaceous  rocks  below,  from  the  rarity  of  organic  remains  and  other  causes,  are  not  so  perfectly  understood.  The 
following  arrangement,  based  on  the  labours  of  Sedgwick,  is  however  correct,  with  reference  to  the  succession  of  deposits  in  the  Welsh  and 
Cumbrian  districts.    The  thicknesses  are  not  exactly  known. 

17   PI  ml  m       E   ks  (Argillaceous  indurated  slate,  sandy  slates.     No  fossils  yet  found  in  it.     Calcareous  and 

^           •y11^  argillaceous  rocks,  with  Orbicula,  Zoophyla,  and  other  organic  remains. 

.2  g     18.  Bala  Limestone   Calcareous  and  argillaceous  rocks,  with  Orbicula,  Zoophyta,  and  other  organic  remains. 

IIS 

§        19.  Snowdon  Rocks   Variously  coloured  and  indurated  argillaceous  slate.  A  few  fossils  have  been  observed  in  Wales. 

Clay  Slate   Soft  dark  slate.    No  fossils  known, 

|g  f 

■a  S  J  Chiastolite  Slate   Soft  dark  slate,  with  chiastolite.    No  fossils  known. 

~  £  ]  Hornblende  Slate   Soft  dark  slate,  with  hornblende.    No  fossils  known. 

t  No  organic  remains.    The  beds  of  mica-schist,  composed  of  mica  and  quartz,  alternate  with 

Mica-Schist  System  \     gneiss,  chlorite-schist,  talc-schist,  hornblende-schist,  clay-slate,  quartz-rock,  and  primary 

(  limestone. 

Gneiss  S  stem  {  ^°  01"San'c  rema'ns-     The  gneiss  beds,  composed  of  mien,  quartz,  and  felspar,  alternate 

'  ........   |     locally  with  mica-schist,  quartz-rock,  and  primary  limestone. 


Primary  Periods. — Gneiss  and  mica-schist,  two  of  the  most  abun- 
dant of  the  oldest  stratified  rocks,  appear,  as  to  their  substanoe,  to  be 
composed  of  the  same  parts  as  granitic  rocks,  namely,  felspar,  quartz, 
and  mica,  with  great  variations  of  proportions,  and  some  admixtures 
and  substitutions  of  other  minerals,  constituting  alike  granite,  gneiss, 
mica-schist,  &c.  But  the  ingredients  are  not  in  the  same  condition ; — 
in  the  granite  all  are  crystallised ;  each  mineral  is  independently  a 
crystal,  or  moulded  in  the  cavities  left  between  crystals  ;  in  gneiss  and 
mica-schist  the  felspar,  quartz,  and  mica  are  rolled  or  fragmented 
masses.  The  character  of  worn  surface  of  the  ingredients,  combined 
with  the  lamination  or  stratification  of  the  mass,  assures  us  that 
aqueous  agencies  have  determined  the  aggregation  of  gneiss  and  mica- 
schist  :  the  character  of  the  lamination,  especially  the  minute  flexures 
which  abound  in  these  ancient  rocks,  suggests  somewhat  of  pecu- 
liarity in  the,  condition  of  the  water ;  and  the  internal  crystallisation  of 
the  attritcd  felspar  reveals  its  origin  from  the  disintegration  of  granite. 

On  the  other  hand  it  has  been  contended  that  the  similitude  of 
the  mineral  composition  of  gneiss,  or  mica-schist,  to  granitic  compounds 
argues  a  similitude  of  origin  ;  and  by  some  writers  gneiss,  mica  schist, 
•&c,  are  regarded  even  as  igneous  rocks ;  by  others  it  is  thought  that 
gneiss  and  mica-schist  are  intermediate  products  between  sandstone 
and  granite,  retaining  the  lamination  and  bedding  which  indicate 
their  original  aqueous  origin,  but  assuming  a  new  mineral  composition 
in  consequence  of  the  agency  of  heat.  Neither  of  these  views  appears 
satisfactory  ;  to  give  a  merely  igneous  origin  to  gneiss  is  evidently  to 
leave  out  half  the  phenomena  ;  to  suppose  the  mineral  composition  of 
gneiss  the  effect  of  heat  operating  on  a  common  sandstone  will  never 
be  allowed  by  those  who  have  studied  the  rock  as  it  appears  in  Zet- 
land, Scotland,  or  Norway  ;  for  in  all  these  places  it  is  clear  that  the 
granular  minerals  have  not  derived  their  external  figure  from  con- 
cretionary but  really  from  mechanical  action,  while  their  exterior 
structure  is  truly  crystalline.  There  is  however  one  mineral  fre- 
quently found  crystallised  in  gneiss  and  mica-schist,  namely,  garnet ; 
and  the  history  of  this  mineral  leaves  no  doubt  that  the  rocks  in 
which  it  lies  have  been  peiwaded  by  a  general  high  temperature, 
eno-ugh  to  affect  such  a  fusible  substance  as  garnet,  but  not  enough 
to  melt  any  one  of  the  regular  constituents  of  granite.  Here  then 
appears  decisive  testimony  as  to  the  degree  of  heat  which  the  gneiss 
and  mica-schist  have  experienced.  By  the  operation  of  this  pervading 
heat  the  particles  of  calcareous  rocks  associated  with  gneiss  and  mica- 
schist  have  undergone  a  great  change  :  they  have  been  converted  to 
crystallised  marble  of  various  colours  and  qualities. 

The  arguments  above  advanced,  conclusive  as  we  deem  them  on 
the  subject  of  the  origin  of  gneiss  generally,  are  not  intended  to 
apply  to  cases  where,  by  reason  of  this  rock  being  buried  at  great 
depths  below  the  surface,  extraordinary  effects  of  heat  may  be  expe- 
rienced. There,  no  doubt,  the  gneiss  such  as  we  see  it,  clearly 
revealing  the  history  of  its  formation,  may  be  wholly  melted  and 
re-crystallised,  so  as  to  lose  entirely  all  traces  of  its  origin.  Some 
such  cases  may  occur,  perhaps  even  we  may  admit  that  evidence  for 
them  exists  in  uplifted  granitic  regions;  and  thus  some  of  the 
monuments  of  the  earth's  early  history  may  have  been  lost :  but 
that  this  cannot  be  the  general  rule  almost  every  mountain-chain 
bears  testimony. 

In  these,  the  most  ancient  rocks  which  exhibit  to  us  the  combined 
effects  of  aqueous  and  igneous  agency,  no  traces  of  animal  or  vegetable 
life  occur,  and  the  conclusion  we  adopt  on  the  subject  is,  that  few 
or  none  of  the  organised  wonders  of  nature  were  then  in  existence, 
because  the  physical  conditions  of  the  globe  within  which  the 
existence  of  animals  and  plants  is  limited  were  not  then  established. 
Only  one  other  view  of  the  subject  is  worthy  of  notice.  According 
to  the  hypothesis  of  the  slow  reconversion  of  stratified  rocks  to 
granitic  compounds,  the  want  of  traces  of  organic  forms  in  the 
gneiss  and  mica- schist  is  ascribed  to  the  destroying  agency  of 
heat  on  the  calcareous  matter  of  shells,  corals,  &c,  and  the  car- 
bonaceous substance  of  plants.  That  heat  will  affect  such  calcareous 
and  carbonaceous  compounds  in  the  manner  assumed  is  certain. 
Perhaps  it  might  be  difficult  entirely  to  reject  the  hypothesis  in  the 
case  of  the  primary  limestones,  whose  alteration  to  crystallised  masses 
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may  be  thought  to  have  wholly  destroyed  the  structure  of  the  shells'. 
Yet  as  in  the  limestone  of  Teesdale,  similarly  altered  by  contact  with 
trap  rocks,  crinoidal  stems  retain  their  forms ;  and  as  near  granite, 
trap,  &c,  vegetable  remains  are  recognised,  if  not  in  substance,  yet 
at  least  by  their  impressions  in  the  shales  or  grits ;  and  as,  finally, 
among  some  rocks  of  the  same  mineral  nature  as  gneiss  and  mica- 
schist,  shells  and  plants  of  many  sorts  appear  in  the  Col  du  Char- 
donnet  in  Dauphine",  the  balance  of  evidence  is  decidedly  against 
this  extreme  application  of  the  theory  of  metamorphism  of  rocks. 

Upon  the  whole  then  the  evidence  afforded  by  a  careful  examina- 
tion of  the  oldest  strata,  in  regard  to  their  mineral  composition, 
structure,  and  absence  of  organic  remains,  supports,  we  will  not  say 
establishes,  the  opinion  that  these  are  not  only  the  most  ancient  strata 
which  man  can  trace,  but  the  oldest  products  of  watery  action  on 
the  globe,  and  in  a  great  degree  anterior  to  the  origin  of  organic  life. 

The  general  results  to  which  the  study  of  the  earliest  systems  of 
strata  lead  are  these  : — 

1.  They  are  the  oldest  aqueous  deposits  visible  on  the  crust  of  the 
globe,  and  rest  on  masses  which  have  received  their  present  aspect 
from  the  action  of  heat. 

2.  They  furnish  no  proof  of  the  contemporaneous  or  previous 
existence  of  dry  land. 

3.  They  are  equally  destitute  of  evidence  of  the  contemporaneous 
or  previous  existence  of  plants  or  animals  in  the  sea. 

4.  The  rocks  of  this  ancient  system  are  peculiar  in  their  aspect, 
and  though  doubtless  derived  from  disintegrated  granite,  &c,  the 
constituent  particles  appear  to  have  undergone  much  less  attrition 
than  those  which  compose  rocks  of  later  date. 

5.  These  rocks  are  of  such  great  extent  as  to  approach  nearer  to 
universal  formations  than  any  of  later  date. 

As  a  general  inference,  it  appears  that  the  circumstances  which 
accompanied  the  accumulation  of  these  rocks  were  greatly  different 
from  what  we  now  behold,  since  nowhere  on  the  sea-shores  are  any 
such  products  found,  nor  can  we  suppose  anything  analogous  pro- 
ducible in  the  bed  of  the  sea,  unless  where  some  peculiar  agitation  of 
water  may  hasten  the  disintegration  of  granite.  The  impression  was 
very  strong  among  early  writers  of  the  entire  want  of  accordance 
between  the  causes  of  those  early  strata  and  those  now  in  action. 
De  Luc  ('Lettre'  iii.)  more  reservedly  says,  "We  have  no  reason 
to  expect  that  the  operations  of  those  times  can  be  explained  by 
specific  analogies  with  what  we  observe  in  the  present  state  of  the 
earth." 

And  as  one  general  hypothesis,  we  may  say  with  the  followers  of 
Leibnitz  and  Fourier,  that  the  proper  internal  heat  of  the  earth  was 
then  only  just  so  much  reduced  as  to  allow  of  a  peculiar  watery 
action  upon  its  cooling  crystallised  masses,  but  not  enough  diminished 
to  allow  of  the  conditions  within  which  the  existence  of  organic 
beings  is  restricted  on  the  earth. 

This  hypothesis  is  independent  of  the  consideration  already  pre- 
sented as  to  the  original  condensation  of  the  globe,  and  cannot,  we 
believe,  be  objected  to  on  the  ground  of  anything  known  concerning 
the  present  state  of  the  interior  of  the  globe ;  on  the  contrary,  the 
temperature  of  the  earth  augments  as  we  proceed  downwar-ds,  and 
this  fact,  being  general,  has  been  shown  by  Fourier  to  be  inexplicable 
except  as  a  consequence  of  a  general  high  temperature  now  existing 
in  the  earth.  The  planetary  spaces  round  the  earth  are  colder  than 
any  part  of  its  surface  (Fourier),  and  continually  abstract  heat  from  it : 
the  globe  is  continually  growing  colder  though  at  an  insensible  rate, 
and  must  have  formerly  been  hotter,  and  then  must  have  lost  heat 
more  rapidly.  The  obvious  conclusion  from  the  mathematical  theory 
of  the  heat  of  the  globe,  coupled  with  observations  of  the  tempera- 
ture below  the  surface,  leads  to  the  adoption,  as  an  inference  from 
facts,  of  the  view  above  proposed  as  an  hypothesis  to  explain  other 
facts.    [Gneiss;  Mica.] 

Skiddaw,  Cambrian,  and  Silurian  Systems.  —  These  argillaceous 
rocks  of  the  primary  series  of  strata  bear  the  same  relation  to  the 
gneiss  and  mica-schist  as  common  clays  bear  to  common  sands  in 
modern  nature.  Some  clays  are  not  really  more  distinct  from  par- 
ticular sands  in  their  mineral  nature  than  in  the  comparative  fineness 
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of  their  constituent  particles.  In  consequence  of  differences  of  mag- 
nitude and  density,  particles  of  clays  and  sands  which  are  derived  by 
watery  action  from  the  same  sea-cliff,  avalanche,  or  glacier,  are  soou 
separated,  carried  to  unequal  distances,  and  deposited  in  distant 
masses.  Such,  in  many  cases,  is  the  true  origin  of  the  sandstones  and 
shales  of  the  secondary  strata,  and  processes  somewhat  analogous 
may  perhaps  be  supposed  to  have  occasioned  the  remarkable  distinct- 
ness and  even  reciprocity  of  occurrence  of  the  gneiss  and  mica-schist 
on  the  one  hand,  and  the  slaty  rocks  on  the  other.  It  is  seldom  that 
both  of  these  types  of  primary  strata  abound  in  the  same  geographical 
region,  though  there  is  little  doubt  that  both  are  derived  from  a 
granitic  basis.  In  some  cases  we  may  best  conclude  that  the  mate- 
rials of  the  slaty  rocks  were  obtained  from  the  wasted  gneiss  and 
mica-schist. 

Enormously  thick  as  these  argillaceous  masses  are,  and  extensive  as 
is  their  geographical  distribution,  they  offer  in  all  countries  a  general 
character  of  aspect  which  easily  arrests  the  attention  and  impresses 
the  memory.  The  colour  usually  approaches  to  blue,  gray,  green,  or 
purple  ;  the  texture  is  usually  fine-grained,  but  portions  are  included 
not  very  different  from  sandstone  or  conglomerate  (grauwacke,  or 
clasmoschist  of  Conybeare) ;  the  structure  is  laminated  and  bedded 
more  or  less  perfectly,  and  often  in  addition  complicated  with  regular 
symmetrical  joints  ;  there  is  another  entirely  distinct  set  of  such 
divisional  planes  called  '  cleavage,'  traversing  the  planes  of  deposition. 
All  these  circumstances  give  to  the  primary  argillaceous  rocks  a  deter- 
minate aspect.  The  limited  limestones  which  interlaminate  the  mass 
are  seldom  so  crystalline  as  those  in  gneiss  and  mica-schist,  and  they, 
as  well  as  the  upper  and  some  other  parts  of  the  slaty  rocks,  generally 
yield  organic  remains,  occasionally  in  great  abundance.  These  are 
almost  wholly  marine  (local  deposits  of  laud-plants  occur),  and  the 
animals  belong  to  invertebrate  tribes — Zoophyta,  Conchifera,  Crustacea 
— and  augment  in  number  and  variety  as  we  pass  from  the  lower  to 
the  upper  parts  of  this  series  of  rocks.    [Organic  Remains.] 

From  a  contemplation  of  the  slaty  rocks  it  results  : — 

1.  They  not  unfrequently  rest  on  the  granitic  rocks  with  scarcely 
any  interposition  of  gneiss  or  mica-schist  (Cornwall,  Cumberland,  &c.) 

2.  The  proofs  which  they  offer  of  the  existence  of  dry  land  are 
chiefly  (or  wholly)  derived  from  the  organic  remains  of  plants,  which 
are  not  certainly  known  among  the  lower  groups,  but  become  tolerably 
plentiful  in  the  upper  parts  of  the  systems. 

3.  The  marine  organic  remains,  shells,  corals,  Crustacea,  &c,  are 
very  scanty  in  the  older  systems,  and  grow  more  and  more  numerous 
and  varied  towards  the  upper  strata. 

4.  The  forms  and  structure  of  these  earliest  known  fossil  races  of 
animals  have  no  extraordinary  degree  of  simplicity,  nor  are  they  con- 
fined to  the  lowest  or  least  complicated  tribes  of  Invcrtebrata. 

5.  The  alterations  which  the  rocks  have  undergone  by  the  action  of 
heat  are  general,  sufficient  in  most  countries  to  superinduce  new 
structures  (slaty  cleavage),  but  not  to  destroy  the  traces  of  organic 
remains. 

A  greater  resemblance  appears  among  those  fine-grained  strata  to 
the  deposits  from  modern  waters  than  is  found  in  the  earlier  rocks  : 
there  is  less  of  peculiarity  in  their  laminar  and  stratified  structure  ; 
they  are  more  varied ;  and  the  alternations  of  deposits  indicate 
greater  variety  of  natural  processes  and  new  conditions,  such  as  the 
elevation  of  land,  the  wasting  effects  of  the  atmosphere,  and  littoral 
agitation,  might  occasion. 

We  may  suppose,  in  order  to  account  for  the  origin  and  gradual 
augmentation  of  the  traces  of  organic  life,  that  the  flow  of  heat  from 
within  the  globe  to  the  surface  was  retarded  by  the  effect  of  previous 
cooling,  and  by  the  addition  of  the  older  sedimentary  rocks  above  the 
granite  ;  and  this  is  in  harmony  with  the  fact  that  generally  the  lime- 
stones of  this  system  are  less  crystallised  than  those  which  are  of 
older  date.  [Cambrian  Rocks  ;  Cumbrian  Rocks  ;  Silurian 
System.] 

Passage  from  the  Primary  to  the  Secondary  Period  of  Geological 
Time. — Before  the  close  of  the  Primary  period  we  find  that  some 
limited  tracts  of  land  were  reared  above  the  waters,  so  as  to  nourish 
the  plants  which  occur  in  the  grauwacke  slates  of  North  Devon  and 
the  banks  of  the  Rhine  (supposing,  with  the  general  opinion,  that  the 
fossiliferons  rocks  of  Baden,  &c,  are  of  this  age).  The  sea  had  become 
entirely  fit  for  the  residence  of  marine  Zoophyta,  which  abounded  so 
as  to  constitute  reefs  and  islands  ;  Conchifera  and  Gasteropoda  forming 
extensive  beds ;  Trilobites  of  many  kinds,  and  a  few  traces  of  fishes. 
These  however  are  chiefly  in  the  uppermost  of  the  primary  series, 
and  would  be  ranked  as  transition  deposits  by  all  geologists  who  use 
that  now  neglected  and  somewhat  hypothetical  term.  Yet  it  is 
impossible  not  to  be  struck. by  the  gradation  of  character  which  con- 
nects into  one  long  series  the  granitoid  gneiss  and  the  arenaceous 
Ludlow  rocks ;  the  fine-grained  gneiss  and  mica-schist  with  the  fissile 
Snowdon  slates  and  argillaceous  Wenlock  shale.  In  proportion  as  the 
deposits  on  a  great  scale  resemble  in  character  of  accumulation  those 
of  modern  times,  so  the  organic  remains  appear  more  and  more 
abundant.  Some  general  change  of  physical  condition,  such  as  per- 
haps only  a  change  of  heat  will  explain,  must  evidently  be  admitted 
a3  an  hypothesis  to  connect  together  this  series  of  phenomena. 

After  the  deposition  of  the  primary  strata,  the  interior  forces  of 
heat,  no  longer  operating  by  a  gradual  metamorphosis  of  tho  pre- 


viously deposited  strata,  and  by  a  regulated  change  of  the  condition 
of  the  sea,  appear  to  have  been  thrown  into  a  state  of  critical  action, 
and  to  have  operated  on  the  aqueous  deposits  of  ancient  date,  as  at 
this  day  the  volcanic  fires  below  affect  the  sedimentary  strata  accumu- 
lated from  water  above.  There  is  hardly  a  mountain-range  of  much 
importance  throughout  the  world  where  tho  effects  of  great  convulsive 
movements  affecting  the  primary  strata  cannot  be  seen  :  frequently  it 
is  ascertained  to  be  the  case  that  these  movements  happened  before 
the  production  of  any  of  the  secondary  rocks  ;  and  upon  the  whole  it 
is  evident  that  the  crust  of  the  globe  was  broken  up  and  disturbed, 
and  the  relative  geographical  distribution  of  sea  and  land  materially 
changed  by  the  disturbance.  The  effects  immediately  appear :  the 
introduction  of  a  new  order  of  sedimentary  deposits,  with  new  geo- 
graphical relations ;  the  extinction  of  old  and  the  creation  of  new 
groups  of  organic  beings;  the  commencement  of  a  new  .act  (so  to 
speak)  in  the  great  history  of  the  earth. 

What  relation  do  the  great  convulsions  here  alluded  to  bear  to  the 
movements  of  a  modern  earthquake  ?  They  are  unquestionably  due 
to  the  'same  general  force,  namely,  internal  heat :  a  disturbance  of  the 
equilibrium  of  this  force  is  in  each  case  to  be  admitted — the  causes 
and  effects  are  analogous — but  is  the  modern  earthquake  due  to  a 
physical  agency  of  equal  intensity  with  that  which  occasioned  the 
ancient  convulsions  of  the  earth's  crust  ?  The  uplifting  of  a  mighty 
range  of  mountains  is  a  common  event,  a  characteristic  occurrence  of 
early  geological  periods  :  minute  and  partial  changes  of  level  accom- 
pany some  modern  earthquakes.  There  is  no  possibility  of  explaining 
the  former  by  the  latter,  except  by  taking  them  as  differential  quan- 
tities, proportioned  to  the  time  elapsed,  assuming  that  they  always 
(or  on  an  average)  operated  in  a  certain  direction  ;  and  thus  summing 
an  almost  infinite  series  of  minute  changes  to  make  one  decided  revo- 
lution. This  is,  and  must  necessarily  be,  the  view  of  the  advocates  of 
the  invariable  constancy  of  the  measure  of  natural  agencies. 

It  is  enough,  in  reply  to  this  speculation,  to  point  to  the  phenomena 
which  require  explanation  :  they  are  too  mighty  in  extent,  and  have 
too  much  simplicity  and  even  rarity  of  character  to  allow  of  the 
faintest  belief  that  this  hypothesis  can  be  true.  On  a  minuter  inspec- 
tion this  conviction  is  deepened  by  the  want  of  any  proof  of  the 
occurrence  of  these  thousands  of  small  movements,  which  must  have 
succeeded  one  another  for  the  production  of  the  given  effect.  On  the 
contrary,  the  enormous  and  simple  displacements,  100  to  4000  feet  in 
a  vertical  line,  and  ranging  10  or  100  miles  in  length;  the  mutual 
connection  of  such  faults ;  the  laws  of  their  relative  direction,  and 
other  phenomena,  utterly  reject  such  an  imaginary  representation  of 
the  measure  of  primeval  igneous  agency.  A  much  less  improbable 
view,  that  the  whole  movement  of  a  great  mountain-chain  was  accom- 
plished by  gradual  elevation  or  depression,  operating  through  long 
time  in  one  direction,  is  apparently  difficult  to  reconcile  with  the 
narrow  and  steep  ridges  produced,  the  numerous  and  powerful  flexures 
of  thick  rocks,  the  sudden  and  great  fractures,  and  other  characteristic 
phenomena. 

We  are  therefore  driven  to  believe  that  the  igneous  effects  of  earlier 
date  were  far  more  powerfully  and  generally  excited,  at  particular 
epochs,  than  is  now  observed  to  be  the  case.  We  may  be  satisfied 
that  the  present  aspect  of  the  earth  is  to  be  viewed  as  a  period  of 
comparative  repose ;  a  period  of  ordinary  and  regular  action,  and 
frequent  compensation  among  the  agencies  of  nature  ;  and  may  satis- 
factorily compare  it  with  the  whole  or  some  part  of  the  primary 
period,  but  not  use  it  as  a  measure  of  the  violence  which  accompanied 
the  transition  from  one  early  period  to  another,  and  thus,  amidst  great 
local  or  general  disorder,  restored  the  equilibrium  of  the  interior  and 
exterior  agencies  of  natural  changes.  This  being  supposed,  the  volcanic 
excitements  of  modern  date  being  taken  as  the  terms  of  a  series  of 
effects  of  partial  and  local  disturbances,  and  re-establishments  of 
equilibrium,  there  may  yet  remain  residuary  phenomena  not  so  com- 
pensated, till  some  critical  combination  of  events  opens  a  wide  access 
to  the  interior  energies  of  heat.  It  is  even  probable  that  such  do 
remain.  The  cavities  left  by  the  ejection  of  lava  under  the  Andes  are 
probably  not  all  compensated  by  the  sinking  of  the  earth  in  the 
vicinity,  because  of  the  resistance  of  the  coherent  crust  of  rocks  above ; 
yet  such  resistance  is  limited,  and  it  is  at  least  conceivable  that  some 
part  of  that  mighty  range  may  fall  in,  as  did  a  great  portion  of  Papau- 
dayang  in  Java  (1772). 

What  is  here  concluded  to  be  true  at  this  day  for  volcanic  regions 
taken  singly,  may  easily  be  assumed  to  be  probable  for  large  portions 
of  the  earth,  when  the  igneous  energy  was  capable  of  more  general 
results,  because  not  determined  to  many  local  centres  of  continual  or 
intermitting  effect.  But  we  must  not  leave  out  of  consideration  the 
gradually  diminishing  force  of  heat  in  the  globe,  whether  this  be  due 
to  a  gradual  lowering  of  its  proper  temperature,  or  a  gradual  stifling 
of  calorific  chemical  processes.  The  loss  of  that  heat  by  mere  radia- 
tion~into  the  cold  planetary  spaces  is  a  residual  phenomenon  of 
infinitesimal  value  indeed,  but  of  general  application  to  the  whole 
globe,  and  capable  in  long  time,  and  independently  of  local  volcanic 
action,  of  amounting  to  a  tremendous  force.  For  the  heat  of  the 
surface  of:  the  earth  being  determined  by  the  heat  of  the  sun  and  the 
cold  of  its  planetary  path,  the  exterior  crust  would  contract  less  than 
the  interior  nucleus,  and  it  woidd  depend  on  various  considerations 
whether  at  all,  and  after  what  intervals,  a  violent  crushing  of  the 
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crust  should  happen  to  relieve  the  extension  of  the  solid  or  fluid 
nucleus.  During  the  earlier  periods  of  refrigeration  such  critical 
disruptions  may  have  heen  frequent ;  at  later  times  they  would  occur 
after  long  intervals,  with  greater  violence ;  and  finally,  when  solidi- 
fication had  gone  to  a  certain  depth,  there  might  be  no  subsequent 
paroxysm,  so  long  as  no  external  agency  came  to  aid  the  interior 
tension. 

It  may  perhaps  be  worth  remarking  that  the  atmosphere  of  the 
earlier  eras  of  the  world  known  to  geology  must  be  supposed  to  have 
transmitted  light,  much  as  happens  at  present,  else  we  should  not 
find  the  eyes  of  fossil  trilobites  constructed  as  are  those  of  analogous 
Crustacea  at  this  day.    (Buckland,  '  Bridgewater  Treatise.') 

Secondary  Periods  of  Geology. — On  the  undulated  bed  of  the  sea, 
round  the  ranges  of  primary  rocks  raised  in  insulated  tracts  by  great 
convulsion,  secondary  strata  were  formed,  sometimes  evidently  derived 
from  the  waste  of  the  primary  strata,  through  the  influence  of  atmos- 
pheric agency,  or  the  wearing  of  the  sea  on  its  shores.  But  a  consider- 
able portion  of  these  strata  is  of  purely  marine  origin ;  the  calcareous 
strata  may  be  considered  as  derived  from  chemical  decomposition  of 
the  sea- water,  separated  from  it  by  the  vital  functions  of  Mollusca  and 
Zoophyta,  or  generated  by  springs  rising  in  the  sea  and  loaded  with 
carbonate  of  lime.  Of  all  these  modes  of  formation  modern  nature 
offers  illustrations,  some  of  them  so  extensive  as  to  admit  of  com- 
parison with  many  of  the  ancient  limestone  rocks.  Others  of  the 
secondary  rocks  appear  to  have  been  formed  of  ejected  volcanic  matter, 
ashes  and  scoriae,  which  by  diffusion  in  water  have  settled  into  deposits 
of  considerable  extent.  The  total  thickness  of  the  secondary  rocks 
is  but  small  when  compared  with  that  of  the  primary  groups,  nor  are 
they,  it  is  pi'obable,  spread  over  such  extensive  areas;  but  in  the 
variety  and  number  of  alternations  of  the  different  sorts  of  rocks 
and  in  the  diversity  of  their  imbedded  organic  fossils  they  are  alto- 
gether superior.  There  is  among  them  far  more  of  the  differences 
which  separate  oceanic  from  littoral  deposits ;  and  we  see  abundant 
proof  that  during  their  aggregation  the  arrangements  of  nature  were 
extremely  analogous  in  general  features  to  what  we  now  see,  however 
great  and  numerous  the  points  of  difference  may  be. 

On  an  attentive  consideration  of  the  several  systems  into  which  the 
secondary  strata  are  grouped,  namely  (in  the  order  of  superposition), — 

Cretaceous  System ; 

Oolitic  System ; 

Saliferous,  or  New  Red-Sandstone  System ;  and 
Carboniferous  System, 
it  will  be  perceived  that  to  each  of  them  belong  littoral,  marine,  and 
oceanic  deposits ;  sandstones  having  been  chiefly  collected  amid  the 
agitation  of  the  shores,  clays  accumulated  in  quiet  bays  or  gulfs,  and 
limestones  aggregated  in  deeper  water  ;  and  in  each  system,  each  of 
these  classes  of  deposited  rocks  contains  somewhat  characteristic,  if 
not  entirely  peculiar :  sandstones,  more  or  less  felspathic,  dark  bitu- 
minous shales,  and  gray  limestones  occur  in  the  carboniferous  system 
— red  or  blue  colours  belong  to  the  sandstones  and  clays,  and  magne- 
sian  combinations  to  the  limestones  of  the  next  incumbent  rocks; 
light-coloured  sands  and  pale-blue  clays,  with  yellowish  limestones, 
mark  the  oolitic  system  ;  and  green  or  ferruginous  sands,  marly  clays, 
and  soft  white  limestones  distinguish  the  cretaceous  rocks. 

These  distinctions  are  important,  as  guiding  us  to  a  right  general 
view  of  the  changes  of  physical  conditions  which  occasioned  them. 
These  it  is  probable  related  chiefly  to  hydrography,  and  when  we  have 
geological  maps  complete  enough  to  make  the  required  comparisons 
as  to  the  extent  and  distribution  of  the  rocks,  it  appears  possible  that 
the  direction  of  oceanic  currents,  the  lines  of  ancient  boundary  of 
land  and  sea,  may  become  sufficiently  known  to  determine  the  par- 
ticular subterranean  movements  which  introduced  new  conditions  and 
produced  new  deposits  in  a  given  basin  of  the  secondary  ocean. 

Each  of  the  great  systems  alluded  to  is  characterised  by  the  plants 
and  animal  remains  which  lie  in  it :  the  Lepidodendra  of  the  carboni- 
ferous sandstones  and  shales  yield  place  to  the  Voltzice  of  the  red- 
sandstone,  and  the  Cycadacece  of  the  oolites ;  the  Productce  of  the 
carboniferous  limestone  are  never  seen  among  the  oolites,  which 
abound  with  Trigonice,  Pholadomyce,  &c,  nor  in  the  chalk,  from  which 
these  forms  are  absent ;  ammonites  belong  to  all  the  systems,  but  the 
groups  differ  in  each;  belemnites  are  confined  to  the  two  upper; 
hamites,  scaphites,  &c,  are  scarcely  met  with  out  of  the  cretaceous 
rocks. 

These  statements  might  be  enormously  multiplied  [Organic 
Remains],  but  enough  is  said  to  show  that  the  great  features  of 
lithological  distinction  are  accompanied  by  striking  characters  of 
organic  remains.  These  characters,  so  far  as  marine  life  is  concerned, 
may  evidently  be  understood  by  the  same  inference  of  a  change  of 
oceanic  currents  ;  but  the  differences  of  the  vegetable  world  seem  to 
bespeak  a  general  change  of  the  characters  of  climate. 

Reviewing  the  four  systems  in  succession,  we  shall  find  circum- 
stances in  each  strongly  indicative  of  peculiar  combinations  of  the 
physical  agencies  of  nature. 

Carboniferous  System. — To  what  shall  we  ascribe  the  abundance  of 
vegetation  which  furnished  the  materials  of  our  coal  strata? — an 
abundance  so  great  as,  upon  any  hypothesis  of  accumulation  on  the 
spot  where  the  plants  died,  or  in  the  sea  to  which  currents  drifted 
them,  appears  to  have  no  parallel,  unless  amongst  the  most  umbrageous 


forests  of  Tropical  America.  By  the  gradual  decay  and  periodical 
transport  of  the  woods  on  the  Mississippi  or  Orinoco  we  may  perhaps 
best  understand  the  accumulation  of  many  beds  of  coal,  alternating 
with  a  far  greater  number  of  much  thicker  earthy  sediments ;  but 
even  these  aboriginal  forests  seem  unequal  to  produce  such  enormous 
coal  deposits  as  we  find  in  Britain  and  other  parts  of  the  northern 
zones  of  the  globe.  The  circumstances,  whatever  they  were,  which 
favoured  this  development  of  vegetable  power,  were  never  repeated, 
at  least  in  these  zones,  though  deposits  of  a  similar  nature  to  the 
series  of  coal  strata,  and  likewise  containing  fossil  plants  and  thin 
beds  of  coal,  diversify  the  sand  and  sandstones  of  the  oolitic,  creta- 
ceous, and  tertiary  eras. 

As  a  general  inference  we  may  observe  that  all  the  great  thickness 
(2000  or  more  yards)  of  the  carboniferous  system  (excepting  perhaps 
part  of  the  old  red-sandstone  series)  is  clearly  derived  from  wasted 
lands  or  sea-coasts,  or  from  a  decomposition  of  the  sea-water  by  vital 
or  chemical  agency.    [Coal  ;  Coal  Formation.] 

Whatever  was  the  length  of  time  which  elapsed  during  the  accu- 
mulation of  the  carboniferous  strata,  it  appears  to  have  passed  with 
little  disturbance  of  the  level  of  land  and  sea ;  for  not  a  single 
example  (we  believe)  is  mentioned  of  any  real  unconformity  of  strati- 
fication in  the  whole  series,  from  the  base  of  the  old  red-sandstone  to 
the  uppermost  line  of  the  coal  strata.  The  ordinary  agencies  of  the 
atmosphere  and  the  waves  were  in  full  employ,  and  some  traces  of 
volcanic  eruptions  appear  in  the  trap  of  Derbyshire  and  the  north  of 
England ;  but  there  is  not  in  the  accumulation  of  the  often  repeated 
alternations  of  limestone,  sandstone,  shale,  &c,  of  the  carboniferous 
system,  anything  to  require  the  supposition  of  greater  general  convul- 
sions. It  was  a  period  not  of  repose,  but  of  regular  and  orderly 
action  among  the  agencies  of  nature,  so  far  as  the  parts  where  now 
Europe  and  North  America  are  situated :  and  the  mineral  deposits 
and  organic  remains  are  to  be  compared  with  existing  operations  of 
nature,  in  order  to  learn  the  physical  condition  of  the  ancient  land 
and  sea. 

After  the  formation  of  the  carboniferous  strata  was  ended  in  Europe 
and  America,  the  long  tranquillity  of  the  ocean  in  these  parts  was 
broken  by  extensive  and  violent  concussion,  so  that  hardly  a  single 
square  mile  of  country  can  anywhere  be  found  which  is  not  full  of 
fractured  and  contorted  strata,  in  consequence  of  subterranean  move- 
ments which  mostly  preceded  the  accumulation  of  the  next  system 
of  strata. 

The  relations  of  land  and  sea  were  so  greatly  changed  by  these 
transient  convulsions,  that  the  new  ridges  of  land  and  islands  appear 
to  have  been  variously  scattered  in  the  ocean  which  flowed  round  the 
already  uplifted  Grampian,  Scandinavian,  and  Welsh  mountains.  An 
equal  or  greater  extent  of  land  appears  to  have  been  elevated  in 
Ireland,  but  with  less  violence  and  concussion ;  and  it  is  remarkable 
that  some  of  the  greatest  faults  produced  at  this  epoch  wero  almost 
wholly  unaccompanied  by  the  irruption  of  any  igneous  rocks,  or  any 
other  signs  of  merely  volcanic  action  (Craven  fault,  great  dyke  of 
Tynedale,  South  Wales  coal-field,  &c.) 

The  Red-Sandstone  System,  which  is  deposited  upon  and  around  the 
broken  tracts  of  the  carboniferous  system,  presents  us  in  some  respects 
with  new  conclusions,  which  however  seem  almost  equally  to  apply 
to  the  old  red  formation.  No  doubt  the  sands  and  clays  of  this 
system  were  collected  from  wasted  land  and  sea-coasts,  and  deposited 
in  shallow  waters.  But  whence  came  the  red  and  greenish  colours 
so  characteristic  of  these  strata  and  the  analogous  old  red  formation  ? 
The  grains  of  sand  which  compose  much  of  the  rocks  are  not  red,  but 
white  rolled  quartz  sand,  surrounded  by  red  peroxide  of  iron  like  a 
varnish.  From  none  of  the  older  rocks  could  this  abundant  red 
pigment  be  derived  so  as  to  stain  the  whole  sea-bed  for  1000  feet  or 
yards  in  depth.  It  has  been  thought  that  volcanic  action  alone  can 
explain  the  occurrence  of  this  iron.  It  is  not  however  improbable 
that  the  oceans  which  deposited  the  red-sandstone  may  have  held 
protoxide  of  iron  dissolved  in  carbonic  acid ;  and  that  from  this 
solution  the  peroxide  of  iron  was  precipitated,  as  is  seen  in  iron- 
springs  at  the  present  day. 

Instead  of  the  great  quantity  of  vegetable  matter  buried  in  the  coal 
tracts,  we  have  in  the  principal  part  of  the  red-sandstones  hardly  a 
few  insignificant  traces — so  few  in  England  that  scattered  fragments 
are  valued  in  geological  reasoning ;  neither  are  the  marine  reliquiae  of 
the  magnesian  limestones  in  the  midst  of  the  red  rocks  at  all  plentiful, 
except  in  a  few  spots.  Even  taking  the  richer  German  series  as  a 
type,  the  red-sandstone  rocks  must  be  pronounced  singularly  deficient 
in  organic  fossils ;  and  as,  generally  speaking,  the  same  deficiency  of 
organic  life  belongs  to  the  older  red-sandstone  below  the  mountain 
limestone,  it  is  at  least  a  plausible  supposition  that  the  causes  of  the 
red  colour  and  paucity  of  animal  life  are  somehow  closely  connected. 
If  we  imagine  that  by  reason  of  the  great  convulsions  which  followed 
the  carboniferous  era  new  currents  were  brought  into  the  same  areas 
of  the  ocean  from  tracts  yielding  abundance  of  new  sediments,  the 
extinction  of  organic  life  would  be  the  natural  consequence,  to  be 
followed  afterwards  by  a  gradual  revival — which  is  nearly  the  truth. 
In  the  magnesian  limestones  of  this  system  expire  many  of  the  forms 
of  'the  older  carboniferous  period,  and  at  higher  levels  (as  in  the 
Muschelkalk)  we  find  a  strong  resemblance  of  the  marine  Zoophyta 
shells  and  Crustacea  to  those  of  the  younger  oolitic  system.  Upon 
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the  whole  there  seems  reason  to  think  the  new  red-saudstone  system 
could  not  have  occupied  a  long  time  in  its  formation  compared  to 
other  deposits  of  equal  thickness.    [Red-Sandstone  Formation.] 

Oolitic  System. — -Into  the  same  European  and  Asiatic  basins  which 
received  the  red  clays,  red  sands,  and  magnesian  limestones  of  the  last 
system,  subsequent  agencies  brought  blue  clays,  sands  more  or  less 
ochraceous,  and  limestones  characterised  by  an  oolitic  texture.  These 
deposits  are  parallel  to  the  old  rocks  below,  and  no  trace  of  any  change 
of  level  in  the  region  where  they  occur  has  been  noticed  in  England — 
perhaps  not  in  Germany.  Must  we  refer  to  some  distant  convulsion 
for  an  explanation  of  the  change  of  sediments,  and  for  the  equally 
great  change,  or  rather  sudden  development,  of  organic  life,  which 
comes  in  with  the  oolitic  era  ?  New  and  more  abundant  forms  of 
plants  (Cycadew),  with  many  varieties  of  Zoophyta,  Mollusca,  Crustacea, 
fishes,  and  gigantic  reptiles  of  the  land,  rivers,  and  the  sea,  mark  the 
oolitic  rocks,  and  render  them  justly  comparable,  as  a  system,  to  the 
great  carboniferous  assemblage  of  strata.  Locally  indeed  the  oolitic 
rocks  yield  coal  among  the  interpolated  grits  and  shales,  just  as 
happens  among  the  rocks  interstratified  with  the  older  mountain 
limestone. 

The  resemblance  of  the  oolitic  to  the  carboniferous  limestone  tracts 
is  extremely  great  in  general  features ;  and  the  reason  is  that  both 
are  essentially  sea-deposits,  characterised  by  calcareous  rocks  formed 
in  the  deep  sea,  and  liable  to  admixtures  of  sandstone  and  shales  along 
the  shores.  In  such  situations  each  is  carboniferous.  Both  are  highly 
rich  in  oceanic  life,  but  during  the  formation  of  the  oolitic  rocks  there 
is  no  proof  that  anywhere  such  excessive  richness  of  vegetation  was 
renewed  on  the  land  as  that  which  yielded  the  mass  of  coal-plants 
in  an  earlier  period.    [Oolitic  System.] 

Cretaceous  System. — The  last  portion  of  the  series  of  secondary 
strata  was  deposited  in  the  same  oceanic  basins  as  the  earliest  as  far 
as  Europe  is  concerned,  but  this  is  not  the  case  in  America.  Generally 
in  Europe  the  cretaceous  rocks  have  their  stratification  parallel  to 
that  of  the  oolites,  though  some  uncomformity  in  this  respect  occurs 
in  Yorkshire  and  Dorsetshire  ;  and  in  the  south-east  of  France  dislo- 
cations affected  the  oolitic  strata  before  the  production  of  the  creta- 
ceous rocks.  But  these  comparatively  slight  movements  of  the  bed 
of  the  sea  appear  totally  insufficient  to  account  for  the  complete 
change  in  the  chemical  and  mineralogical  character  of  the  rocks,  and 
the  new  orders  of  Zoophyta  and  Mollusca  which  date  from  the 
commencement  of  the  cretaceous  era. 

Sands  coloured  green  by  silicate  of  iron,  white  soft  limestones  with 
beds  or  nodules  of  flint,  seem  to  bespeak  an  origin  from  the  waste  of 
other  lands  than  those  which  discharged  other  sands  into  the  ooliti- 
ferous  sea,  and  other  modes  of  chemical  or  vital  action  in  the  sea ;  yet 
a  scrupulous  analysis  of  the  oolitic  system  shows  in  its  upper  part 
analogies  to  the  cretaceous  rocks  so  strong  and  so  various  as  to  render 
it  probable,  if  not  certain,  that  the  new  conditions  characteristic  of 
the  new  system  were  gradually  or  partially  introduced  till  they  entirely 
predominated — for  greensands  alternate  with  the  uppermost  of  the 
oolitic  limestones  in  the  Alps,  flinty  nodules  lie  in  the  calcareous  grit 
and  Portland  oolite,  and  chalky  limestones  constitute  the  great  portion 
of  the  latter  rocks  in  some  situations  of  England.  It  is  to  be  regretted 
that  we  are  so  little  able  to  determine  upon  good  evidence  what  the 
new  conditions  influential  on  the  deposits  of  the  cretaceous  rocks 
were  j  for  their  effects  are  very  similar  along  a  great  range  of  the 
Atlantic  coast  of  North  America  from  New  Jersey  to  the  Mississippi, 
and  throughout  the  interior  of  Europe. 

The  cretaceous  period  was  not  ended  in  England  by  dislocations 
situated  in  or  even  near  that  part  of  the  surface.  In  Ireland  eruptions 
of  basalt  of  enormous  extent  cover  the  chalk,  and  indicate  a  crisis  of 
volcanic  disturbance.  In  France,  Elie  de  Beaumont  refers  to  the 
concluding  part  of  the  cretaceous  period  dislocations  which  range 
north-north-west  in  the  Jura,  and  traverse  the  primary  mass  of  Mont 
Viso.  After  the  chalk  formation  was  completed  in  the  south  of 
France  the  Pyrenees  were  uplifted  to  a  great  height,  so  as  to  limit 
the  tertiary  basins  of  the  south  of  France  ;  and  it  is  supposed  that  at 
the  same  time  the  Apennines  and  the  Carpathians  experienced  an 
upward  movement.  Conjecture  has  even  joined  to  these  the  Allegha- 
nies ;  but  it  may  be  gathered  from  Professor  Rogers's  reports  on  the 
geology  of  America  ('  British  Association  Reports '),  and  accordant 
uotices  of  Featherstonhaugh  and  other  competent  geologists,  that  an 
earlier  date  should  be  allowed  to  that  mountain  range.  [Chalk 
Formation.] 

Tertiary  Periods. — In  general  no  contrast  can  be  more  complete 
than  that  between  the  secondary  and  the  tertiary  stratified  rocks  :  the 
former  retaining  so  much  uniformity  of  character,  even  for  enormous 
distances,  as  to  appear  like  the  effect  of  one  determined  sequence  of 
general  physical  agencies ;  the  latter  exhibiting  an  almost  boundless 
local  variety,  and  relations  to  the  present  configuration  of  laud  and 
sea  not  to  be  mistaken.  The  organic  bodies  of  the  secondary  strata 
are  obviously  and  completely  distinct  from  those  of  the  modern  land 
and  sea;  but  in  the  tertiary  deposits  it  is  the  resemblance  between 
fossil  and  recent  kinds  of  shells,  corals,  plants,  &c,  which  first  arrests 
the  judgment.  In  general  there  is  a  decided  break  between  the  two 
groups  of  rocks — a  discontinuity  which  is  nowhere  completely  filled. 
Yet,  besides  the  pseudo-tertiary  or  transition  chalky  rocks  of  Maestricht 
and  the  Pyrenees,  and  the  conchiferous  marls  of  Gosau,  wo  have  in 


England  and  France  above  the  chalk  a  prevalence  of  green  and  ferru- 
ginous sand  i  extremely  similar  to  those  below.  Perhaps  they  have 
been  derived  from  the  waste  of  these  older  rocks :  Sir  Charles  Lyell 
supposes  the  tertiaries  of  the  London  basin  to  have  been  formed 
from  the  waste  of  the  secondary  strata  of  Kent,  Surrey,  Sussex,  and 
Hampshire. 

With  the  tertiary  system  came  into  existence  (if  we  may  trust  the 
negative  evidence  which  the  earlier  strata  present)  many  races  of 
quadrupeds,  some  birds,  reptiles,  and  fishes,  extremely  analogous, 
though  for  the  most  part  specifically  distinct  from  the  modern  denizens 
of  land  and  water ;  thousands  of  corals,  shells,  Crustacea,  &c,  which 
present  with  living  races  quite  as  great  analogy  as  obtains  between 
the  tribes  of  the  Atlantic  and  the  Pacific  oceans  of  our  day  ;  the 
general  features  of  land  and  sea  as  they  now  exist  begin  to  appear, 
and  there  can  be  no  doubt  that  in  a  philosophical  study  of  the  revo- 
lutions of  the  globe  the  tertiary  era  of  geology  cannot  be  properly 
separated  from  the  existing  system  of  nature. 

Yet  during  the  deposition  of  these  rocks  the  relations  of  land  and 
sea  were  greatly  altered  in  Europe  by  the  rising  of  the  Pyrenees 
beyond  the  height  they  reached  after  the  cretaceous  era,  and  by  the 
uplifting  of  the  Alps  from  the  Mediterranean  towards  Mont  Blanc. 
In  England  we  may  believe  the  upward  movement  of  the  southern 
counties,  connected  with  the  Hampshire  axis  of  elevation  and  the  Isle 
of  Wight  convulsion,  was  ended  before  the  close  of  the  tertiary  period. 
The  eastern  range  of  the  Alps  from  Mont  Blanc  to  Vienna  is  of  later 
date,  and  may  be  viewed  as  the  most  marked  phenomenon  of  elevation 
which  accompanied  or  preceded  the  dispersion  of  erratic  rocks  in 
Europe.    [Tertiary  System.] 

The  following  table,  from  Professor  Ansted's  'Elementary  Geology,' 
gives  a  summary  view  of  the  various  strata  of  the  earth,  arranged 
according  to  the  latest  authorities,  and  also  gives  the  foreign  equiva- 
lents of  the  various  British  rocks  : — 

Table  of  Classification  of  Rods. 

Teetiauy  Epoch. 

Foreign  Equivalents  or  Synonyms, 
British.  ang  chief  Foreign  Localities. 

Modern  Deposits  : — 

liaised  beaches   .  , 

Peat  bogs 

Submerged  forests 

Deposits  in  caverns 

Shell  marls 
Newer    Tertiary,    or  Pliocene 
Series  : — 

1.  Upper  gravel  and  sand ,  . 

2.  Till       .       .       .    '  . 

3.  Mammaliferous  crag 

4.  Fresh  -water    sand  and 

gravel  . 


Similar  appearances  in  Northern  Europe, 
Siberia,  and  America. 


5.  Red  crag  . 


Middle    Tertiary,    or  Miocene 
Series  : — 


G.  Coralline  crag 


Lower    Tertiary,     or  Eocene 
Scries  : — 

7.  Fluvio-marine  bfltls 

8.  Barton  clays  . 

9.  Bagshotand  liracklesham 

sands         •  . 

10.  London  clay  and  Bognor 

beds      .  . 

1 1 .  Plaster  and  mottled  clays, 

sands,  and  shingles 


These  beds  or  their  equivalents  are  known 
in  various  parts  of  Northern  Europe  or 
America.  Other  but  very  different  de- 
posits are  the  newer  beds  of  Sicily. 
Others  again  are  found  occupying  a 
large  part  of  South  America. 

Subappenine  beds. 
Brown  coal  (of  Germany). 
Belgian  tertiaries  (crag). 
The  Sivalik  beds  (India)  are  supposed  to 
belong  partly  to  this  period. 


Touraine  and  Bordeaux  beds. 
Part  of  the  Molasse  of  Switzerland. 
Vienna  basin. 

Certain  European,  Asiatic,  North  African, 
and  North  American  beds. 


Paris  Basin. 
Central  France. 

Molasse  of  Switzerland  (lower  beds). 
Belgian  tertiaries. 

Various  beds  in  Western  Asia  and  India. 
Various  beds  in  North  and  South  America, 
Nummulitic  beds. 


Secondary  Epoch. 


Cretaceous  System  :- 


12.  Upper  chalk  with  flints 

13.  Chalk  without  flints 

14.  Lower  chalk   and  clia! 

marl      .  . 

15.  Upper  greensand  . 
1G.  Gault        .  ... 
17.  Lower  greensand  . 

a.  Kentish  rag 

b.  Atherfleld  clay 
Speeton  clay 


Scaglia  limestones  of  the  Mediterranean, 
Maestricht  beds. 

Senonian  division  of  D'Orbigny  (Craia 
blanche). 

Turonian    beds    of   D'Orbigny,  (Craie 
tufau) ;  Quadersandstein  of  Germany. 
Albian  beds  of  D'Orbigny. 
Pliinerkalk  of  Germany. 
Neocomian  of  Switzerland  and  France. 
Hilsthon  of  Germany. 
Pondicberry  beds. 
Bogota  beds,  South  America. 
(!)  Aptian  beds  of  D'Orbigny. 
(!)  Hjls-conglomcrat  of  Germany. 
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Wealden  System : — 
IS.  Weald  clay  . 
19.  Hastings  sand  . 
20  Purbeckbeds 
Oolitic  System  :— 

f21.  Portland  stone  . 

a.  Limestones  with  clay  nn 
cherty  bands 
0  I    6.  Siliceous  sand  . 
22.  Kimmeridge  beds 


23. 

24. 
a. 
b. 
,"25. 
2G. 
27. 
28. 
29. 
30. 
31. 


Coral  rag  and  calcareou 

grits  . 
Oxford  clay  .  . 
Stiff  clay  . 
Kclloway's  rock  . 
Cornbrash 
Forest  marble 
Bradford  clay  . 
Great  oolite 
Stonesfield  slate 
Fullers'  earth 
Inferior  oolite  . 


Near  Boulogne. 
North  of  Germany. 

Jura  limestone  is  the  usual  continental 

synonym  of  our  oolitic  series. 
Lithographic  limestone  of  Blangy. 
Honfleur  clays. 
Solcnhofeu  beds. 

Beds  in  South  of  Russia  and  in  India. 


Nerinean  limestone. 
Argilc  de  Dives. 


Etage  Bathonien  is  the  name  given  by 

D'Orbigny  to  our  lower  oolites. 
Calcaire  a  polypiers. 
Calcaire  de  Caen. 


Liassic  System  : — 

32.  Alum  shale  . 

33.  Marlstone 

34.  Lower  lias  . 

35.  White  lias 
Upper  New  Red-Sandstone,  or 

Triassic  System  : — 

36.  Bone.bed  of  Aust  Cliff  . 

37.  Variegated  marls,  with 
salt  and  gypsum  . 

38.  Variegated  sandstones  . 


Calcaire  &  gryphites. 


Keuper  marls,  or  Marnes  irisees. 
Muschelkalk. 

Bunter  sandstein,  or  Gres  bigarre. 


Pal/eozoic  Epoch. 


Magnesian  Limestone,  or  Permian 
System : — 

39.  Magnesian  limestone 

40.  Dolomitic  conglomerate . 

41.  Lower  new  red -sand- 
stone .... 

Carboniferous  System : — 

42.  Coal  measures 

a.  Gritstones        .       .  . 

b.  True  coal-measures 

c.  Fresh-water  limestone  of 

Burdie  House,  near 
Edinburgh 


43.  Millstone  grit  .       .  . 
n.  Coarse  gritstones  . 

b.  Laminated  shales     .  . 

44.  Carboniferous  limestone 
a.  Bands    of  fossiliferous 

limestone  . 
i.  Shales  (calp,  culm)   .  . 

DeTonian,  or  Old  Red-Sandstone 
System  :— 

45.  Quartzose  conglomerates 

(old  red  -  sandstone) 
in  South  Wales  and 
Scotland;  represented 
by  coarse  red  flag- 
stones and  slates  in 
Devonshire  and  Corn- 
wall .... 

46.  Cornstone  and  marl  of 

the  old  red-sandstone. 
Calcareous  slate,  lime- 
stone, sandy  beds,  and 
conglomerates  of  De- 
vonshire and  Cornwall. 

Upper  Silurian  Series  :— 

47.  Tilestone  . 

48.  Ludlow  group 

a.  Upper  Ludlow  shales 

b.  Aymestry  limestone  . 

c.  Lower  Ludlow  shales 

49.  Wenlock  group 

a.  Wenlock  limestone 

b.  Wenlock  limestone  . 


Zechstein. 

Kupfer  Schiefer  and  other  shales. 
Rothe-todte-liegende. 


The  coal-measures  occupy  an  important 
place  in  various  parts  of  the  continent, 
in  Belgium,  France,  the  Rhine,  South 
Russia,  and  also  in  North  America  ;  in 
various  parts  of  Asia,  and  in  Australia. 
The  foreign  synonyms  are,  Steinkohlen- 
gebirge,  terrain  houillier,  terrain  car- 
bonifere,  and  terrain  anthraxifere. 

The  millstone  grit  is  generally  a  bed  of 
subordinate  importance  out  of  the 
British  Islands. 

The  Kiesel  Schiefer  of  Germany  is  an 
equivalent  of  the  carboniferous  lime- 
stone. 

The  Belgium  limestone  beds  and  others 
in  Northern  Bavaria  are  in  the  same 
part  of  the  series. 


Devonian  beds  are  well  known  in  Belgium, 
the  Eifel,  Westphalia,  and  North  Ba- 
varia. In  Russia  the  old  red-sand- 
stone appears,  and  contains  similar 
fossils  to  those  found  both  in  the 
corresponding  beds  in  the  British 
Islands,  and  also  in  Devonshire  and 
Herefordshire.  The  palaeozoic  beds  of 
Australia  are  supposed  to  be  contempo- 
raneous. 


Silurian  strata  extend  over  much  at  the 
northernmost  parts  of  Europe,  and  cor- 
responding latitudes  in  America.  They 
have  been  found  in  Brittany,  in  West- 
phalia, near  Constantinople,  and  in  Asia 
Minor.  In  South  Africa,  the  southern- 
most parts  of  South  America,  Australia, 
and  China,  different  contemporaneous 
rocks  have  been  determined.  In 
mineral  character  they  are  generally 
distinct  from  the  English  beds,  but 
offer  no  marked  characters  uniformly 
present. 


Lower  Silurian  series  : — 

50.  Caradoc  sandstone    .  . 

51.  Llandcilo  flags 

We  may  now  turn  to  the  consideration  of  the  present  aspect  of  the 
globe. 

According  to  ejery  view  of  geological  causes  and  effects,  the 
present  aspect  of  our  planet  in  the  result  of  all  its  previous  changes; 


these  changes  cannot  be  completely  understood  if  we  leave  out  of 
consideration  the  daily  variations  which  occur  in  the  condition  of  the 
earth,  nor  can  the  operation  of  existing  agencies  be  completely  repre- 
sented to  our  minds  without  calling  in  aid  the  inferences  derived  from 
a  study  of  earlier  phenomena. 

One  of  the  most  important  things  ascertained  by  geological 
investigation  is  the  certainty  that  the  operations  by  which  stratified 
rocks  were  formed  in  the  sea-bed,  and  the  igneous  rocks  uplifted 
from  below,  were  repeated  nearly  in  the  same  succession  over  most 
parts  of  the  globe.  Some  of  the  formations  are  very  extensive  :  in 
all  countries  the  lower  strata  are  of  the  character  of  gneiss,  mica- 
schist,  slate-rocks,  &c.  These  primary  strata  may  almost  be  termed 
universal :  the  organic  forms  which  they  contain,  though  few,  are 
very  similar,  or  exactly  identical,  over  enormous  areas ;  and  there  can 
be  no  doubt  that  during  the  deposition  of  these  ancient  rocks  the 
earth  enjoyed  an  uniformity  of  conditions  over  its  surface  never  since 
repeated.  There  is  no  proof  that  land  existed  anywhere  in  the  earlier 
part  of  this  period — no  probability  that  any  part  of  our  continents 
or  islands  then  stood  above  the  water.  At  the  close  of  the  primary 
period  the  effect  of  elevatory  forces  was  manifested  by  the  existence 
of  some  narrow  ridges  and  peaks  of  rocks,  corresponding  to  some  of 
our  present  mountain  tracts,  as  the  Grampian  and  Cumbrian  moun- 
tains, and  of  others  now  vanished,  which  nourished  the  forests  and 
herbs  whose  destruction  has  yielded  coal. 

Through  the  secondary  period  this  elevation  of  land  proceeded 
gradually,  or  by  intermitting  action,  till  at  the  close  of  that  period 
some  of  the  principal  features  of  European  geography  were  visible ; 
the  ocean  was  contracted  and  divided  into  many  basins  and  gulfs, 
some  of  which  remain,  as  the  Adriatic,  English  Channel,  German  Sea, 
&c. ;  while  others,  as  the  Vale  of  the  Danube,  Sea  of  the  Rhine,  &c, 
have  been  dried  by  further  elevation. 

The  same  elevatory  action  continued  through  the  tertiary  eras 
completed  the  geographical  features  of  Europe,  and  though  we  cannot 
trace  so  minutely  in  other  parts  of  the  world  the  contemporaneous 
changes,  enough  is  known  to  assure  us  that  the  same  causes  have, 
within  the  same  general  limits  of  time,  produced,  in  all  quarters 
where  dry  land  appears,  the  same  phenomena. 

In  the  preceding  pages  we  have  spoken  of  the  elevation  of  land 
from  the  thing  perfectly  well  understood,  and  admitted  as  a 

basis  of  reasoning.  It  is, so  admitted  by  geologists  of  every  shade  of 
opinion  who  wish  to  explain  effects  by  real  causes.  We  shall  here 
present  a  short  sketch  of  the  reasons  which  have  produced  on  this 
important  point  so  general  an  agreement  among  geologists. 

1.  In  existing  nature  the  combined  influence  of  the  exterior  and 
interior  causes  of  change  cannot  materially  affect  the  level  of  the  sea 
(as  estimated  by  the  mean  radius  of  its  surface).  Within  sensible 
limits  the  sea-level  is  now  permanent.  2.  The  land  now  above  the 
waters  was  formerly  below  them,  and  could  only  have  been  laid  bare 
by  the  elevation  of  parts  of  the  sea-bed,  or  by  the  abstraction  of  the 
ocean  to  other  regions,  either  through  depression  of  its  bed  or  through 
a  displacement  of  the  axis  of  rotation,  or  by  an  universal  diminution 
of  the  quantity  of  water  on  the  globe,  or  by  a  change  of  the  oceanic 
level  through  great  alterations  of  temperature  at  the  surface  or  through 
the  mass  of  the  globe. 

In  examining  these  possible  modes  of  desiccation  of  land,  geology 
must  have  recourse  to  collateral  science.  The  two  last  hypotheses, 
namely,  of  a  change  of  oceanic  level,  without  change  of  external 
form  or  axis  of  rotation,  are  insufficient  for  the  purpose.  Sound 
reasoning  rejects  the  supposition  of  an  indefinite  waste  of  oceanic 
waters  for  miles  in  depth,  because  the  position  of  our  planet  in  space 
yields  no  escape  for  the  water;  nor  is  there  any  ground  for  believing 
that  the  quantity  fixed  in  mineral  compounds  since  the  date  of  the 
earliest  strata  is  of  much  importance.  A  general  change  of  tempe- 
rature of  the  globe  would  certainly  alter  the  relative  level  of  laud 
and  water,  because  their  rates  of  expansion  and  contraction  are 
unequal.  Between  the  boiling  heat,  212°,  and  what  is  probably  below 
the  mean  temperature  of  the  actual  seas,  40°,  the  contraction  of  the 
water  would  be  about  '042  of  the  whole  quantity.  The  land  certainly 
would  contract  less,  and  thus  by  a  general  cooling  of  the  globe  the 
ocean-level  would  relatively  sink.  To  put  the  case  to  extreme,  we 
shall  suppose  the  contraction  of  the  land  =  0,  the  area  of  the  water 
to  remain  unchanged,  and  the  mean  depth  of  the  sea  ten  miles ;  the 
reduction  of  level  of  the  ocean  would  be  of  a  mile  =  739  yards. 
Now,  as  all  the  conditions  of  the  problem  have  been  taken  in  extreme, 
as  the  deepest  part  of  the  sea  probably  does  not  exceed  ten  miles,  as 
one  quarter  of  the  spherical  surface  is  land,  and  the  area  of  the  sea 
must  diminish  as  its  level  sinks,  it  is  very  obvious  that  the  greatest 
possible  change  of  oceanic  level  from  this  cause  could  only  go  to  one, 
two,  or  three  hundred  yards  at  most ;  and  therefore  it  is  impossible 
by  such  means  to  explain  the  desiccation  of  land  from  1000  to  10,000 
or  20,000  feet  high. 

Moreover,  during  this  cooling  of  the  land  and  sea  the  whole  globe 
would  contract ;  and  from  this  cause  the  mean  radius  of  the  ocean 
diminish  and  its  mean  depth  augment,  so  as  to  reduce  still  more  the 
possible  extent  of  land  that  could  be  drained  by  its  change  of 
dimensions. 

The  attraction  of  the  ocean  to  other  regions  would  lay  dry  parts  of 
its  bed ;  and  if  astronomical  science  permitted  geologists  to  change 
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at  their  pleasure  the  position  of  the  axis  of  rotation  of  the  earth,  few 
difficulties  need  stop  the  career  of  speculation  ;  but  the  earth  is  a 
spheroid  of  revolution,  aud  if  the  attraction  of  the  heavenly  bodies  in 
the  various  positions  which  it  takes  with  regard  to  them  does  not 
disturb  its  axis  of  figure,  neither  can  it  be  thought  that  the  volcanic 
fever  of  its  surface  can  so  alter  the  interior  densities  as  to  cause  any 
sensible  change  in  this  respect. 

But  that  the  bed  of  the  sea  may  have  sunk,  that  other  continents 
than  ours  may  have  fallen  below  their  ancient  level,  may  be  assumed 
as  readily  as  the  rising  of  the  existing  land,  but  with  this  restriction, 
that  the  sinking  of  the  bed  of  the  sea  requires  to  be  far  greater  than 
the  rising  of  the  land,  because  three-quarters  of  the  globe  are  covered 
by  water,  and  thus  a  small  difficulty  is  overcome  by  introducing  a 
greater. 


Frequently  however  this  dependence  of  the  form  of  the  existing 
land  upon  the  ranges  of  mountains  is  disguised  by  the  extent  of  com- 
paratively plain  country  which  separates  the  mountains  from  the  sea. 
Thus,  all  the  eastern  half  of  England  might  seem  to  have  its  form 
independent  of  the  narrow  ridges  of  the  western  mountains;  and 'it 
is  but  a  vague  relation  which  links  the  Baltic,  the  Black  Sea,  and  the 
Caspian  to  the  Harz,  Saxon,  Carpathian,  Caucasian,  and  Uralian 
chains.  In  these  and  many  other  cases  it  is  necessary  to  admit  that 
the  general  level  of  the  sea  has  subsided,  or  that  large  tracts  of  land 
have  been  raised  gradually,  or  by  successive  movements  round  the 
mountains,  which  in  earlier  times  were  uplifted  by  more  violent 
effeots.  The  diagrams,  figs.  2  and  3,  illustrate  the  fact  of  the  general 
slope  of  the  English  strata  from  the  western  mountains ;  but  this 
cannot  be  explained  by  the  violent  elevation  of  these  mountains,  for 


Fig.  4, — a,  Red  marl  ;  b,  lias  limestone  ;  c,  lias  clays ;  d,  lower  oolite  formation  ;  e,  Oxford  clay  ;  /,  middle  oolite  formation  ;  g,  Kimmeridge  clay  j 

h,  upper  oolite. 


Fig.  5. — a,  b,  c,  d,  c,  /,  have  the  same  meaning  as  in  Fig.  4  ;  III,  ttiM  m  valleys  which  descend  with  the 
slope  of  the  strata,  here  supposed  to  dip  south  ;  NN,  and  P,  longitudinal  valleys,  or  such  as  run  parallel  to 
the  outcrop  of  the  strata  ;  T,  a  transverse  valley,  uniting  the  longitudinal  ones. 


Finally,  on  turning 
co  the  phenomena 
connected  with  moun- 
tain chains,  it  is  per 
fectly  certain  from 
the  position  of  the 
strata— often  vertical 
or  contorted  in  the 
sides  of  chains,  highly 
inclined  near  them, 
and  gently  sloping  at 
greater  distances — 
that  these  rocks  have 
been  displaced  by  an 
elevating  force  acting 
from  below.  The 
direction  of  the  force, 
the  geological  time 
of  its  occurrence,  its 
sudden  or  gradually 
accumulated  inten- 
sity, and  many  other 
characteristic  circum- 
stances, can  be  deter- 
mined ;  and  upon  the 
whole  no  doubt  re- 
mains that  elevating 
movements  have 
raised  the  laud,  and 
there  is  no  reason  to 
deny  that  depressing 
movements  may  have 
sunk  the  bed  of  th 
sea. 

Throughout  all  the 
globe  the  outlines  of 
land  and  sea  depend 
principally  on  the  dis- 
position of  mountain 
chains  and  groups, 
which  in  every  in- 
stance yet  known  are 
certainly  shown  to 
have  been  raised  by 
mechanical  agency, 
generally  with  a  de- 
gree of  violence  so 
great  as  to  require 
the  supposition  of 
great  and  general  ex- 
citement of  the  sub- 
terranean forces  of 
heat.  America,  for 
instance,  derives  its 
form  from  the  chains 
of  the  Andes  and 
Rocky  Mountains, 
the  littoral  range  of 
Brazil,  the  Allegha- 
nies,  &c,  mountains 
probably  of  very  unequal  antiquity.  The  Ghauts  define  the  western 
side  of  India,  as  the  Atlas  mark  the  north-western  border  of  Africa  ; 
the  Pyrenees  and  Sierras  give  the  form  of  Spain ;  the  Cornish, 
Welsh,  Cumbrian,  Lammermuir,  and  Grampian  ranges  explain  the 
figure  of  England  and  Scotland. 


6. — The  letters  have  the  same  signification  as  in  Figs.  4  and  5 


this  happened  princi- 
pally before  the  de- 
position of  the  coal 
strata.  A  large  area 
round  these  moun- 
tains has  since  been 
gained  from  the  sea 
by  more  gradual 
changes  of  level. 

Similar  phenomena 
present  themselves  in 
detached  areas  all 
over  the  world ;  but 
in  very  unequal  de- 
grees, and  with  un- 
equal differences  of 
level  above  the  ocean, 
even  in  neighbouring 
tracts.  It  appears 
therefore  more "  pro- 
bable that  particular 
regions  have  risen 
round  the  same  points 
and  lines  which  once 
experienced  a  violent 
upward  movement. 
There  is  no  reason  to 
deny  that  the  ocean- 
level  may  have  been 
somewhat  lowered 
by  the  subsidence 
of  a  part  of  its  bed ; 
but  it  has  been  al- 
ready shown  that  no 
reasonable  (perhaps 
no  possible)  sinking 
of  the  ocean-bed  could 
explain  the  pheno- 
mena of  the  desicca- 
tion of  even  the 
flatter  parts  of  the 
land. 

The  interior  fea- 
tures of  every  coun- 
try, in  like  manner, 
depend  upon  recog- 
nised geological  agen- 
cies. The  unequal 
elevation  of  mountain 
ranges -above  the  sea 
is  a  phenomenon 
which  will  be  found 
of  great  importance 
in  geological  theory. 
It  appears  to  be  true, 
at  least  in  Europe, 
that  the  most  ele- 
vated chains  of  moun- 
tains are  those  whose 
elevation  was  not 
yet  ended)  until  the  tertiary  or  later 
which  bear  on  some  of  their  heights 


ended   (if,  indeed,  it  be 
epochs.     Thus,  the  Alps, 

(Diablerets)  caps  of  tertiary  strata,  ascend  to  15,660  feet  above  the 
sea ;  the  Pyrenees,  whose  principal  elevation  appears  to  have  followed 
soon  after  the  chalk,  to  11,270  ;  the  Carpathians,  nearly  of  the  same 
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date,  to  8675  feet :  while  in  the  Harz  the  older  mountains  (Brocken) 
rise  to  3739  feet;  in  Wales  (Snowdon)  to  3675  feet;  in  the  Grampians 
(Ben  Nevis)  to  4350  feet.  The  highest  point  of  Norway  (Schnee- 
Haten)  is  more  than  8000  feet  above  the  sea,  but  there  can  be  no 
doubt  that  violent  as  well  as  gradual  upward  movements  affected  the 
Scandinavian  ridges  to  a  late  geological  era. 

Raised  in  this  manner  by  violent  or  gradual  movements  out  of  the 
sea,  the  dry  land  has  since  been  subjected  to  waste  by  atmospheric 
action ;  and  there  is  no  doubt  of  the  truth,  that  to  different  sorts  of 
rock  belong  some  differences  of  aspect,  some  characteristic  scenery. 
The  forms  of  "the  hills  and  valleys  are  not  the  same  in  the  gneiss  and 
mica-schist  of  the  Grampians  ;  the  clay-slate  ranges  of  Wales ;  the 
limestone  of  Derbyshire  ;  the  oolites  of  Gloucestershire ;  the  chalk  of 
AViltshire ;  even  single  rocks  and  waterfalls  have  distinctive  charac- 
ters, and  the  whole  aspect  of  a  country  changes  with  its  geological 
structure.  It  thus  appears  that  the  nature  and  structure  of  the  rocks, 
their  elevation  above  the  sea,  and  the  manner  in  which  they  attained 
it,  and  the  intensity  and  duration  of  the  atmospheric  agencies  which 
have  since  affected  them,  are  the  elements  which  determine  in  every 
instance  the  physical  aspect  of  a  country. 

No  question  in  geological  theory  has  been  the  subject  of  so  much 
debate,  with  so  little  of  correct  reasoning,  as  that  of  the  origin  of 
valleys.  By  Dr.  Hutton  it  was  contended  that  atmospheric  agency 
and  running  waters  had  excavated  valleys ;  by  De  Luc  the  subsidence 
of  the  crust  of  the  earth  was  invoked ;  Omalius  D'Halloy  introduced 
the  consideration  of  dislocations  on  the  line  of  the  valley ;  and  Dr. 
Buckland  appealed  to  the  overwhelming  force  of  a  general  flood. 
None  of  these  views  is  entirely  wrong ;  each  contains  partial  truth ; 
and  the  complicated  problem  of  the  inequalities  of  the  surface  of  the 
earth  can  be  solved  by  combining  them. 

By  violent  elevation  from  the  sea,  rocks  of  whatever  nature  or 
structure,  must  have  been  variously  broken  and  fissured.  It  is  con- 
ceivable that  some  of  these  fissures  might  descend  below  the  level  of 
the  water.  During  the  elevation  some  considerable  effect  on  the 
forms  of  the  ridges  and  hollows  would  be  produced  by  the  agitated 
water,  but  the  smaller  modifications  which  they  have  experienced 
must  be  ascribed  to  atmospheric  agency.  In  these  few  words  we  have 
the  history  of  the  rough  hills,  abrupt  valleys,  and  deep  lakes  which 
belong  to  mountain  chains  like  the  Grampians,  Alps,  and  Pyrenees. 

By  gradual  risings  or  interrupted  lifts  of  the  bed  of  the  sea,  other 
phenomena  would  arise ;  the  action  of  the  sea  upon  the  rocks,  succes- 
sively brought  within  the  sphere  of  its  littoral  movements,  would 
concur  with  the  form  of  pre-existing  land,  and  the  entrance  of  its 
drainage  waters,  in  extending  the  old  and  producing  new  valleys. 


In  the  next  diagram  (Jig.  6)  the  same  country  is  represented  as 
rising  out  of  the  sea,  which  penetrates  by  the  transverse  valley  across 
the  ridges  of  rocky  hills,  and  flows  round  them  up  the  vales  of  clay  ; 
its  waves  wasting  the  clays  under  the  cliffs,  and  causing  the  top  to 
fall,  exactly  on  the  same  principle  that  waterfalls  at  this  day,  by 
wasting  the  argillaceous  basis,  break  down  the  crowning  limestone  beds 
throughout  all  the  north  of  England. 

The  Giesbach,  on  the  lake  of  Brienz,  compared  with  the  Staub- 
bach  ;  Hardrow  Force  in  Yorkshire,  or  Ashgill  Force  in  Cumberland, 
contrasted  with  the  Fall  of  Lodore,  near  Keswick,  are  in  this  respect 
very  instructive  ;  nor  should  the  cases  be  neglected  where,  as  on  the 
coast  near  Scarborough,  Robinhood's  Bay,  and  Whitby,  the  sea  now 
flows  among  the  lias  and  oolitic  rocks,  and  wastes  their  argillaceous 
parts  on  a  small  scale,  almost  exactly  as  in  the  above  explanation  it 
is  supposed  to  have  wasted  the  similar  but  thicker  clays,  when  the 
whole  system  was  rising  above  the  waves.  Pleasing  illustrations  of 
this  kind  of  action  occur  in  the  Medlock  at  Manchester,  the  Greta 
near  Ingleton,  the  sea-coast  near  Heysham,  Sunderland,  Berwick,  &c. 
In  the  Isle  of  Wight  the  fresh- water  limestones  and  clays,  and  the 
various  beds  of  the  plastic  clay  series  about  Culver,  offer  abundance 
of  curious  examples. 

The  same  mode  of  action  is  traced  in  the  forms  of  mountains  and 
hills  which  are  composed  of  strata  of  unequal  resisting  power;  as 
mountain  limestone  and  shale  in  the  Yorkshire  dales,  oolite  and 
clay  in  the  Gloucestershire  Hills,  Normandy,  or  the  Jura  mountains. 

The  diagram  {fig.  7),  given  below,  represents  a  cross-section  of  Wensley 
Dale,  which  for  a  great  part  of  its  length  exhibits,  wherever  a  consi- 
derable rock  of  limestone  comes  to  the  surface,  a  decided  projection 
and  terrace  on  the  hill  side,  and  below  every  such  rock  a  slope  formed 
in  the  alternating  shales  and  thin  sandstones. 

How  much  of  this  appearance  is  due  to  atmospheric  action  and 
rain  since  the  river  Yore  has  been  running  in  its  present  bed,  and 
how  much  to  the  influence  of  water  bathing  the  hill-breasts  at  higher 
levels,  is  not  easy  to  determine ;  but  the  correspodence  of  the  strata 
on  the  opposite  sides  is  such  as  to  leave  no  doubt  that  all  the  vast 
space  of  the  valley  has  been  really  excavated  out  of  continuous 
strata;  and  the  survey  of  the  whole  line  of  this  and  other  rivers 
appears  to  refute  the  opinion  that  the  existing  drainage  waters  have 
carried  off  much  of  the  detritus. 

To  conclude  this  brief  notice  of  the  origin  of  the  principal  inequali- 
ties on  the  earth's  surface,  it  may  be  proper  to  remark  that  the  view 
here  given  of  the  excavation  of  valleys  at  the  time  of  the  rising  of 
rocks  from  the  sea,  explains  the  otherwise  unintelligible  phenomenon 
of  dry  valleys  in  chalk,  oolite,  and  other  calcareous  strata,  which 


The  greater  number  of  these  extended  or  new  valleys  would  be 
directed  at  right  angles  to  the  axis  of  elevation  in  progress,  and  there- 
fore, on  the  dry  land,  the  greater  number  of  valleys  originating  in  these 
circumstances  will  be  found  to  run  with  the  dip  of  the  strata.  How 
exactly  this  agrees  with  the  general  character  of  the  drainage  channels 
of  the  secondary  strata  of  England  above  the  red-sandstone  requires 
only  to  be  mentioned  ;  and  it  has  been  already  shown  that  in  all  the 
south-eastern  parts  of  England  where  these  strata  occur  there  is  suffi- 
cient evidence  that  the  elevation  of  these  rocks  was  due  to  gradual 
and  long-continued,  not  violent  and  transitory  movements.  While 
such  gradual  movements  occurred,  and  strata  of  unequal  hardness 
and  different  structure  (as  limestone  and  clay,  or  sandstone,  in  diagram, 
fig.  4),  were  brought  within  the  range  of  littoral  action,  these  would 
be  unequally  affected  by  the  tidal  and  other  currents ;  the  softer  parts 
would  be  worn  away,  the  harder  remain ;  and  thus  the  red  marl 
would  be  wasted  parallel  to  the  coast-line,  or  to  a  certain  depth  in 
the  water,  below  the  cap  of  lias  limestone  ;  the  lias  clays  would  yield 
beneath  the  crown  of  lower  oolite ;  the  Oxford  clay  be  excavated 
below  the  middle  oolite ;  and  the  Kimmeridge  clay  form  a  vale 
between  the  middle  and  upper  oolites. 

The  exact  conformity  of  this  with  the  appearance  in  nature  is  well 
known.  The  general  character  of  the  actual  drainage,  as  Dr.  Smith 
has  often  and  elegantly  explained,  may  be  represented  in  diagram, 
fig.  5,  where  III  and  m  m  m  are  valleys  descending  on  the  slopes  of 
the  strata,  N  N  and  P,  valleys  formed  in  softer  strata  parallel  to  the 
coast;  T  a  transverse  valley  uniting  the  others. 


wind  and  unite  like  the  branches  of  a  river,  and  have  slopes  and 
features  such  as  to  prove  their  origin  from  moving  water,  but  contain 
no  trace  of  a  stream,  no  mark  of  a  spring,  and  often  no  alluvial 
sediment. 

It  appears  also  necessary  to  remark  that,  independent  of  the  facts 
here  stated,  there  must  be  some  importance  attached  to  the  effects 
likely  to  be  produced  by  the  violent  agencies,  whatever  they  were,  to 
which  the  origin  of  diluvial  phenomena  is  ascribed.  The  essential 
thing  however  in  this  case  being  a  relative  change  of  level  of  land  and 
sea,  the  result  of  the  watery  agitation  could  only  be  to  modify  in  a 
greater  or  less  degree  the  more  considerable  effects  of  previous 
agencies  of  longer  duration.  Gravel  heaped  in  particular  places 
conceals  some  of  the  earlier  slopes  of  land,  and  covers  with  irregular 
hillocks  an  original  sea-plain,  but  the  great  features  of  the  country 
remain  comparatively  unaffected  by  these  transient  disturbances. 

Life  on  the  Globe. — Geology  enables  us  to  behold,  in  the  present 
varied  and  complicated  arrangement  of  land  and  water,  the  result  of 
many  and  repeated  actions  of  causes  which  are  not  yet  extinct,  but 
continually  occupied  in  similar  operations,  in  different  situations,  and 
under  different  circumstances.  The  land  which  has  been  raised  from 
the  sea  by  internal  expansion  seems  to  be  slowly  wasted  away  by  the 
action  of  water,  and  again  restored  to  the  deep.  But  new  land  is 
formed  by  these  ruins,  and  volcanic  fires  are  yet  competent  to  raise  or 
depress  the  bed  of  the  sea. 

The  land  is  not  all  of  the  same  antiquity ;  some  regions  must  have 
been  covered  by  trees,  perhaps  or  rather  oertainly  traversed  by  quad- 
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rupeds,  before  the  substance  of  others  was  laid  ou  the  bed  of  the 
sea.  Since  life  was  developed  on  the  globe,  if  geology  has  rightly 
interpreted  the  monuments  of  nature,  there  has  never  been  any  con- 
siderable period  during  which  the  land  or  sea  was  wholly  deprived  of 
organic  beings ;  but  as  the  condition  of  the  globe  changed,  the  forms 
of  life  were  altered,  old  races  perished,new  creations  were  awakened, 
the  sum  of  animal  and  vegetable  existence  was  continually  augmented, 
and  the  variety  of  their  forms  and  habits  continually  multiplied,  as 
the  conditions  of  land  and  sea  were  diversified,  until  man  was  added 
to  the  wonders  of  creation,  and  historic  time  began. 

If  then,  through  all  past  geological  time,  organic  life  has  changed 
its  aspect  as  physical  conditions  varied — if  the  present  physical 
aspect  of  the  globe  is  derived  from  previous  physical  revolutions, 
must  we  look  on  the  present  system  of  organic  being,  adapted  to  the 
present  physical  conditions,  as  similarly  derived  by  corresponding 
revolutions  from  earlier  systems  of  life,  corresponding  to  earlier 
states  of  the  land  and  sea? 

If  the  physical  aspect  of  the  globe  is  now  changing,  does  its  organic 
enrichment  vary  likewise ;  or  is  the  relation  of  organic  life  and 
physical  condition  one  of  coincidence  merely — one  of  those  adjust- 
ments independent  in  its  nature,  though  associated  in  time  and 
situation,  which  offer  the  most  convincing  proof  of  continual  super- 
intendence of  the  divine  lawgiver  of  nature  ? 

Though  we  cannot  here  enter  at  large  on  a  subject  which  requires 
the  details  which  are  found  under  another  head  [Organic  Remains], 
there  are  points  of  too  general  importance,  in  reasoning  on  the  present 
condition  of  the  globe,  to  be  wholly  omitted: — 1.  The  relation  of 
form  and  structure  between  the  living  and  extinct  worlds  of  life ; 
2.  The  distribution  of  the  existing  forms  of  life,  in  reference  to  the 
geographical  features  and  geological  history  of  different  parts  of  the 
globe. 

The  relation  of  living  to  extinct  races  of  plants  and  animals  is 
various.  In  number,  the  Recent  Flora  is  perhaps  100  times  as  con- 
siderable as  the  Fossil  Flora,  and  though  this  is  in  some  degree  owing 
to  the  circumstance  that  land-plants,  insects,  &c,  must  necessarily  be 
comparatively  rare  in  marine  strata,  yet  the  vast  number  of  individual 
plants  accumulated  in  coal  tracts  does  not  appear  to  justify  a  very 
high  estimate  of  the  variety  of  specific  forms  of  plants  in  early 
periods.  The  same  is  true  of  the  marine  races  of  shells,  Crustacea, 
fishes,  &c. ;  for  both  the  total  number  of  species,  and  the  relative 
number  to  a  given  thickness'of  strata,  augment  from  the  early  towards 
the  later  formations,  and  are  greatest  of  all  in  the  tertiary  strata, 
which  in  character  of  organic  life  most  nearly  resemble  the  modern 
productions  of  nature. 

On  comparing  the  living  with  the  vanished  tribes  of  plants  and 
animals,  we  are  struck  with  the  fact  that  hardly  one  species  of  the 
fossil  kingdom  is  so  peculiar  in  its  structure  that  nothing  at  all  like 
it  is  now  in  existence.  Recent  analogies  of  extinct  forms  are  con- 
tinually and  unexpectedly  presented  to  us  by  the  attentive  voyagers 
who  now  explore  the  most  remote  and  unknown  regions  of  the  land 
and  sea,  and  continually  revealed  to  us  by  the  discoveries  of  compa- 
rative anatomy,  which  detects  iu  common  forms  traces  of  analogies  to 
extinct  creations  formerly  altogether  unsuspected.  Thus  the  belem- 
nite,  the  trilobite,  the  ichthyosaurus,  are  reduced  to  their  proper 
station  among  Mollusca,  Crustacea,  and  Reptilia,  and  the  whole 
extinct  and  living  world  of  nature  becomes  united  into  one  general 
system. 

But  this  indubitable  affinity  between  the  plants  and  animals  now 
living  and  those  which  adorned  the  world  in  earlier  ages  does  not 
require  us  to  adopt  the  speculations  of  Linnaeus,  Oken,  Lamarck,  St. 
Hilaire,  and  the  anonymous  author  of  the  '  Vestiges  of  the  Natural 
History  of  Creation,'  that  specific  forms  of  plants  and  animals  are  no 
further  permanent  than  the  circumstances  which,  surround  them ; 
that  as  these  change  those  vary  ;  that  the  immense  variety  of  organic 
structure  may  have  been  derived  from  a  few  primitive  types — the 
living  gavial  from  the  fossil  Tclcosaurus,  the  living  cuttle  from  the 
fossil  Belemnosepia,  the  living  from  the  fossil  Equiseta.  This  doctrine, 
plausible  as  it  seems,  and  flattering  as  it  is  to  that  propensity  in  man 
to  derive  everything  from  a  beginning  of  which  his  own  senses  may 
give  some  notion,  must  be  rejected  for  three  reasons : — 

1.  In  existing  plants  and  animals  the  experience  of  mankind,  for 
2000  or  3000  years,  has  shown  no  essential  change. 

2.  There  is  no  proof,  drawn  from  examination  of  fossil  reliquiae, 
of  this  assumed  change  from  one  species  to  another,  much  less  from 
one  genus  to  another.  On  the  contrary,  it  is  a  very  striking  truth, 
illustrated  in  almost  every  group  of  fossils,  that  while  the  same  species 
retains  through  many  deposits  of  different  age  its  essential  charac- 
teristics, new  ones  come  into  view  in  many  of  these  strata,  not  by  a 
gradual  change,  but  by  a  sudden  development. 

3.  The  destruction  of  old  races  and  the  introduction  of  new 
appear  in  many  cases  to  have  been  sudden  and  complete,  at  least 
locally. 

In  considering  the  distribution  of  existing  forms  of  life,  with 
reference  to  the  geographical  features  and  geological  history  of 
different  parts  of  the  globe,  we  cannot  avoid  being  struck  with  the 
fact  that  each  species,  each  genus,  and  often  each  family,  of  plants 
and  animals,  is  especially  abundant  in  and  often  exclusively  confined 
to  particular  parts  of  the  land  or  sea,  even  among  those  animals 


whose  powers  of  locomotion  are  the  greatest.  Among  fishes,  birds, 
and  swift  quadrupeds,  this  attachment  to  locality  is  scarcely  less 
remarkable  than  among  Plants,  Zoophytes,  and  Mollusca,  which  have 
no  means  of  diffusing  their  races,  except  what  winds  and  currents 
give.  It  has  therefore  become  an  admitted  truth  in  the  philosophy 
of  natural  history,  that  there  are  certain  regions  of  the  land  and 
tracts  of  the  sea  for  which  particular  groups  of  plants  and  animals 
were  specially  created,  and  to  which  for  the  most  part  their  existence 
is  still  confined. 

The  living  species  of  plants  and  animals  which  most  nearly  resemble 
fossil  races  are  variously  distributed  over  the  globe.  Tree-ferns, 
gigantic  Equisetacea;,  and  other  plants  illustrative  of  the  Flora  of  the 
carboniferous  period,  may  be  found  in  Brazil,  the  Indian  Islands,  and 
Australia ;  coniferous  plants  occur  in  colder  latitudes,  or  at  greater 
heights  in  the  tropics,  as  well  as  in  the  lias ;  Cycadacece  occur  in 
South  Africa  and  Australia,  and  tropical  America,  as  well  as  in  the 
oolites.  The  recent  Trigonia  and  Cerithium  giganteum  are  found  on 
the  Australian  shore ;  Pholadomya  was  washed  on  the  island  of 
Tortuga  :  and  CucMcca  belongs  to  the  Indian  Ocean.  Lingula  is 
found  in  the  Moluccas ;  but  Terehratula  in  all  seas :  the  nearest 
living  form  to  the  old  fossil  crocodiles  inhabits  the  Ganges ;  while 
the  bony  pike,  whose  scales  resemble  those  of  Megalichthys,  lives  in 
Lake  Ontario. 

Geological  Time. — There  is  perhaps  no  more  difficult  problem  in 
geology  than  the  determination  of  the  length  of  time  which  has 
elapsed  during  the  formation  of  the  whole  or  any  definite  part  of 
the  crust  of  the  earth.  Time,  as  measured  by  generations  of  men, 
fails  to  carry  us  back  to  remote  geological  epochs ;  man  is  but  a 
recent  visitor  of  the  globe ;  compared  even  to  the  secondary  strata 
his  date  is  of  yesterday,  for  all  the  existing  forms  of  life  cease  with 
the  lower  tertiary  rocks,  only  small  proportions  of  them  occur  in  the 
middle  of  that  series,  and  traces  of  men  have  nowhere  been  seen  in 
any  but  the  most  modern  parts  of  the  stratified  masses  of  the  globe. 
If  then  the  history  of  the  human  race  does  not  commence  till  after 
the  deposition  of  at  least  the  greater  part  of  the  tertiary  strata, 
by  what  rules  shall  we  attempt  to  compare  the  few  thousand 
years  of  his  existence  with  the  earlier  periods  of  the  history  of  the 
globe? 

In  a  vague  sense,  nothing  appears  more  obvious  than  the  conclusion 
universally  admitted  among  geologists,  that  the  earth  is  of  vast 
antiquity,  yet  nothing  more  eludes  the  grasp  of  reasoning  than  the 
seemingly  easy  task  of  computing  its  age.  The  rocks  are  indeed  full 
of  monuments  of  time,  "  rudera  longinqui  senslm  pra;terlapsi  aevi," 
but  we  have  not  yet  learned  fully  to  decipher  them. 

When  we  behold  thousands  of  strata  piled  on  one  another  in  a 
regular  series,  each  distinct  by  some  peculiarity  from  the  others  ; 
when  we  find  among  these  the  original  products  of  chemical  action 
(as  limestone),  the  slow  sediments  from  gentle  motion  (clays),  rough 
sand  and  pebbles  implying  greater  agitation ;  how  can  we  refuse  to 
admit  that  long  time  elapsed  during  the  often  repeated  change  of 
chemical  and  mechanical  agencies  of  water  over  the  same  portions  of 
the  bed  of  the  sea  ? 

AVhen  among  these  strata  we  observe  the  remains  of  plants  and 
animals,  various  in  their  kinds,  regular  in  their  distribution,  so  as  to 
prove  that  at  successive  times  the  same  part  of  the  sea  nourished 
successive  races  of  animals,  and  buried  in  its  sediment  distinct  races 
of  plants,  where  in  modern  nature  is  it  conceivable  that  such  repe- 
titions of  change,  in  all  the  ranks  of  creation,  could  take  place  except 
by  the  aid  of  almost  immeasurable  time? 

Descending  to  minuter  inquiries,  we  find  some  particular  strata 
composed  of  fragments  derived  from  a  more  ancient  rock,  which 
after  being  deposited  in  water,  was  indurated,  raised  to  the  surface, 
wasted  by  drainage,  and  again  collected  in  rolled  fragments  on  the 
bed  of  another  sea.  The  trees  which  are  imbedded  in  certain  rocks 
(coal-measures,  lias,  Portland  oolite,  &c),  are  often  known  by  their 
rings  of  growth  to  be  some  decads  of  years  old,  and  in  particular 
cases  (Dirt-bed  of  the  Isle  of  Portland)  it  is  supposed  that  their 
whole  existence  passed  between  the  formation  of  two  beds  of 
stone. 

Every  country  affords  examples  of  certain  fossil  shells  confined  to 
even  a  thin  layer  of  shale,  sandstone,  limestone,  or  ironstone,  and  in 
some  instances  (near  Leeds  and  Bradford)  the  youngest  embryo 
Qoniatites  and  the  oldest  full-grown  shell  are  found  in  one  bed  of 
6  or  12  inches  thickness,  in  that  alone,  and  apparently  in  the  place  of 
their  quiet  existence,  so  as  to  indicate  that  the  lifetime  of  that 
Goniatite  (G.  Listeri)  was  consumed  during  the  accretion  of  one 
calcareous  bed,  which  is  about  ^-.'goth  part  of  the  thickness  of  the 
coal-measures  whose  history  it  enriches. 

If  again,  among  those  strata  produced  by  watery  action  we  find 
alternations  of  volcanic  rocks,  and  learn  that  at  particular  epochs  in 
the  series  of  deposits  mountains  were  raised  from  the  sea,  laud 
clothed  with  forests  was  submerged,  and  the  physical  geography  of 
particular  regions  entirely  changed,  we  see  clearly  that  such  repeated 
revolutions  of  nature  agree  with  the  history  of  the  organic  creations 
in  refuting  the  narrow  views  of  those  who  would  limit  the  age  of 
the  world  to  the  short  annals  of  mankind. 

But  how  are  we  to  proceed  further,  so  as  to  clothe  with  a  more 
philosophical  character  these  almost  poetic  notions  of  the  immensity 
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of  past  geological  periods  ?  Three  orders  of  effects  are  in  this  respect 
important : — 

1.  The  deposition  of  stratified  rocks.  2.  The  changes  of  organic 
life  on  the  land  and  in  the  sea.  3.  The  displacements  of  land,  and 
changes  of  physical  geography. 

The  phenomena  of  stratification  are  at  this  day  repeated,  and  on 
a  very  considerable  scale,  in  most  parts  of  the  world.  Where  great 
rivers  sweep  earthy  materials  and  vegetable  reliquiae  to  the  sea,  as 
in  the  case  of  the  Mississippi,  Amazonas,  Rhine,  the  Po,  and  other 
rivers,  littoral  aggregations  take  place,  and  new  land  is  formed ;  tides 
and  currents  throw  up  sand-banks,  or  disperse  the  finer  sediment  far 
from  the  shore  over  the  quiet  bed  of  the  ocean.  From  the  growth  of 
new  land  on  the  Adriatic  and  Egyptian  coasts,  by  the  action  of  the 
Po  and  the  Nile,  some  notion  may  be  formed  of  the  great  quantity 
of  sediment  annually  transported  by  rivers  to  the  sea,  and  both 
reason  and  experience  show  that  the  materials  are  there  accumu- 
lated in  the  same  manner  as  the  ancient  strata  were. 

But  are  they  now  accumulated  with  the  same,  with  greater,  or 
less  rapidity  ?  If  equal  deposits  are  now  formed  in  equal  times,  the 
calculation  of  the  age  of  the  visible  crust  of  the  earth  is  as  easy  as  it 
would  be  philosophically  useless  ;  but  to  assume  this  principle  is  to 
nullify  the  conclusion  from  it.  Unless  it  can  be  shown,  a  priori, 
that  atmospheric  influence  must  have  been  constant  through  all  past 
geological  time,  the  assumption  will  not  be  accepted.  This  cannot 
be  satisfactorily  shown,  for  the  external  excitants  on  which  the 
atmospheric  actions  depend  contain  variable  elements.  No  certain 
conclusion  then  can  be  rested  on  the  comparison  of  the  mere  thickness 
of  the  stratified  rocks,  as  to  the  lapse  of  time,  unless  there  can  be  found 
an  independent  scale  of  time  which  may  help  to  interpret  the  other. 

Such  a  scale  of  time  is  perhaps  contained  in  the  series  of  organic 
beings  imbedded  in  the  earth.  These  belong  to  many  successive 
systems  of  life,  which  may  be  compared  with  the  existing  forms  of 
nature,  and  could  we  establish  from  history  any  rate  of  change  in 
organic  life,  any  per  centage  of  species  destroyed,  or  created  in  a  given 
series  of  years,  some  considerable  steps  might  be  laid  for  further 
advance.  But  two  or  three  thousand  years  appear  to  have  made  no 
change  on  quadrupeds,  birds,  reptiles,  fishes,  shells,  or  conspicuous 
plants.  As  far  as  can  be  known  by  study  of  old  writers  on  natural 
history,  sculptured  monuments,  coins,  and  mummies,  no  change  of 
external  form  or  internal  structure  has  been  experienced  since  the 
earliest  historical  era ;  the  loss  of  a  very  few  species  is  all  that  can 
be  safely  admitted  ;  and  no  proof  is  offered  of  a  single  newly-created 
form,  though  the  distribution  of  the  different  groups  of  plants  and 
animals  has  been  varied  by  sea-currents  carrying  seeds  and  ova, 
and  altered  by  man,  who  has  learned  to  conquer  by  obeying  nature. 

As  far  therefore  as  the  more  obvious  and  characteristic  forms  of 
animals  and  plants  can  be  admitted  to  yield  satisfactory  evidence, 
the  period  of  two  thousand  years  since  the  days  of  Aristotle  would 
be  insufficient  even  as  a  unit  of  measure  by  which  to  estimate  the 
intervals  of  geological  time  which  elapsed  during  the  deposition  of 
strata.  This  conclusion  is  strengthened  by  some  and  weakened  by 
other  considerations.  It  is  weakened  by  the  circumstance  that  the 
changes  of  organic  life  appear  to  have  been  sudden ;  it  is  fortified 
and  illustrated  in  a  powerful  degree  by  comparing  existing  nature 
with  the  tertiary  era,  for  thus  the  ten  or  more  thousand  shells  of 
this  day  appear  to  be  joined  to  an  equal  number  of  others,  into  one 
long  series  of  definite  organic  forms,  which,  since  the  date  of  the 
chalk,  have  admitted  new  and  lost  old  species  continually.  Whether 
these  new  species,  in  any  particular  basin  of  strata,  were  parts  of 
one  or  more  new  creations  there,  or,  as  may  perhaps  be  thought 
probable,  transferred  from  other  centres  of  oceanic  life,  is  quite 
unimportant  for  the  argument  as  to  time.  The  effects  resemble  those 
noticed  among  the  older  strata,  the  causes  must  be  assumed  to  be 
correspondingly  similar,  and  the  times  must  be  in  some  degree 
proportionate.  Uniting  therefore  the  tertiary  and  modern  eras  into 
one  great  geological  period,  we  may  compare  the  unknown  quantity 
of  time  which  it  includes  with  other  equally  unknown  and  older 
intervals  in  the  history  of  the  globe,  corresponding  to  similarly 
complete  series  of  organic  forms.  This  comparison  is  facilitated  by 
the  remarkable  fact  of  the  almost  total  distinctness  of  the  organic 
beings  of  successive  geological  periods.  Had  the  shells  of  successive 
systems  of  strata  been  gradually  changed  by  substitution,  we  should 
have  been  compelled  to  compare  not  systems  but  formations,  or 
even  individual  strata ;  and  the  conclusions  might  have  become 
irremediably  obscure. 

The  systems  to  be  compared  are : — Tertiary,  Cretaceous,  Oolitic, 
Saliferous,  Carboniferous,  Fossiliferous,  and  Primary. 

The  following  table,  extracted  from  Professor  Phillips's  '  Guide  to 
Geology,'  gives  the  proportionate  thickness  and  number  of  organic 
forms  of  these  systems  : — 


Strata. 
Tertiary  . 
Cretaceous 
Oolitic 
Saliferous  . 
Carboniferous 
Primary 
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General  thickness. 
2000  feet 
1100  feet 
2500  feet 
2000  feet 
10,000  feet 
20,000  feet 


Number  of  species  of  organic 
remains  to  100  ft.  thickness. 
.  141 
.  70-7 
.  456 
82 
4-7 

.      .  2-0 


Hence  it  is  very  obvious  that  any  conclusions  as  to  time,  drawn 
from  the  mere  number  of  species  which  were  developed  and  destroyed 
with  any  system  of  strata,  will  be  totally  opposed  to  others  based 
on  the  observed  thickness  of  the  strata.  The  inferences  are  obvious 
and  important ;  the  numerical  relations  of  organic  life  to  the  amount 
of  stratified  deposits  are  variable ;  one  cannot  be  used  as  a  measure 
of  the  other ;  the  variety  and  abundance  of  organic  life  has  been 
augmenting  from  the  primary  to  the  tertiary  eras,  or  the  deposition 
of  strata  was  in  the  early  ages  of  the  world  fifty  times  as  rapid  as 
in  the  tertiary  period.  This  latter  conclusion  can  never  be  allowed, 
since  the  fossiliferous  primaries  show  clearly  their  origin  from  land- 
floods  and  littoral  currents,  and  these  depend  on  influences  which 
cannot  be  supposed  to  have  varied  in  any  such  proportion. 

It  thus  appears  that  neither  the  numbers  of  organic  fossils  nor  the 
thicknesses  of  strata  afford  a  perfectly  satisfactory  scale  by  which  to 
measure  past  geological  time ;  but  whichever  of  them  be  preferred, 
the  age  of  the  world  cannot  be  estimated  at  less  than  several  times 
the  whole  tertiary  period,  and  compared  with  this  the  historical 
portion  of  time,  which  dates  from  the  birth  of  man,  contracts  to  a 
point. 

By  uniting  the  two  considerations  above  stated,  it  will  appear 
certain  that  the  rate  of  organic  development  has  been  augmented, 
and  probable  that  the  rapidity  of  sedimentary  deposition  diminished 
since  the  primary  era ;  and  it  is  no  slight  argument  in  favour  of  the 
hypothesis  of  a  gradually  cooling  globe,  that  both  these  phenomena 
are  natural  consequences  of  it — for  that  the  greater  influence  of  the 
earth's  proper  heat  in  the  earlier  epochs  would  favour  the  mechanical 
but  limit  the  vital  activity  of  nature  seems  to  require  no  proof. 

If  however  independent  proof  were  required  of  this  change  of 
ratio  among  the  agencies  of  nature,  we  must  appeal  to  a  third  order 
of  phenomena  most  certainly  characteristic  of  disturbances  of  the 
equilibrium  of  the  earth's  proper  temperature  :  the  fractures,  con- 
tortions, and  other  marks  of  the  violent  elevation  and  depression  of 
the  crust  of  the  globe. 

From  what  has  been  already  stated  it  is  very  clear  that  the 
principal  phenomena  of  this  description  occurred  specially  at  particular 
intervals  during  the  long  periods  of  geology  ;  for  example,  after  the 
primary  period,  after  the  carboniferous  era,  before  and  after  the 
accumulation  of  the  cretaceous  strata,  after  many  of  the  tertiaries 
were  produced.  Now,  on  comparing  the  amount  of  disturbance 
effected  at  these  epochs  respectively,  we  are  unable  to  perceive  that 
the  efficient  causes  have  diminished  in  force  ;  for  the  elevation  of  the 
Alps  in  the  tertiary  period  is  apparently  quite  as  conspicuous  a 
phenomenon  as  can  be  found  among  older  geological  monuments. 
M.  Elie  de  Beaumont,  to  whose  speculation  as  to  the  geographical 
characters  of  subterranean  movements  allusion  has  already  been 
made,  supposes  that  as  many  as  twelve  distinct  epochs  of  mountain- 
elevation  may  be  recognised.  The  following  is  a  brief  summary  of 
the  classification  which  best  suits  the  geology  of  England  : — 

Localities. 
Derwent- Water. 

Under  Helvellyn,  in 
Snowdon,  &c. 

Grampians,  Lammer. 
muhs,  mountains  of 
Cumberland  and 
Wales. 

Conglomerate  Rocks  follow  in  the  old  red-sandstone. 
*4.  After  the  deposition     Immense  faults,  anticli-       The  great  faults  of 
of  the  coal  strata.  nal  axes,  &e.  Tynedale,    the  Penine 

chain,  Craven,  Derby- 
shire, Flintshire,  South 
Wales,  and  generally  of 
the  coal  districts. 

Conglomerates  follow  in  the  red-sandstone. 
5.  After  the  oolitic  pe.  Unconformity  of        Yorkshire,  Dorsetshire, 

riod.  stratification  between 

oolite  and  chalk  system. 
*6.  After    the    London     Anticlinal  axes  and  ver-   Isle  of  Wight,  Axis  of 
clay.  tical  strata.  the  Wealden. 

At  the  three  epochs  marked  by  stars,  the  most  considerable  move- 
ments and  greatest  changes  in  physical  geography  appear  to  have 
been  produced.  Such  changes  also  occurred  about  the  same  epochs 
on  the  continent  of  Europe  :  the  most  universal  of  the  phenomena 
seem  to  be  the  two  earlier  ones ;  but  it  is  almost  impossible  in  any 
case  to  prove  that  the  occurrence  of  convulsions  was  synchronous  at 
distant  points.  Since  then  we  can  neither  affirm  anything  with 
respect  to  the  change  of  force  of  the  subterranean  monuments  at 
different  geological  epochs,  nor  can  ascertain,  except  by  reference  to 
the  phenomena  of  stratification  and  organic  life,  whether  they  occurred 
more  frequently  in  one  period  than  another,  it  is  impossible  to  draw 
from  the  evidence  of  these  disruptions  any  certain  conclusion  either 
as  to  the  change  of  the  earth's  proper  heat  or  the  extent  of  geological 
time.  If  indeed  the  actual  effects  of  earthquakes  were  to  be  placed 
against  the  mighty  wall  of  the  Penine  fault,  the  vertical  beds  ofHhe 
Isle  of  Wight,  or  the  concealed  dislocation  of  the  coal-fields  of  Valen- 
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Geological  Period. 

1.  After  the  deposition 
of  the  Skiddaw  rocks. 

2.  During  the  deposition 
of  the  Snowdon  rocks. 

*3.  After  all  the  primary 
strata  were  deposited. 


Effects  noted. 
Beds  of  argillaceous  con- 
glomerates. 
Porphyry,  greenstone, 
and  trappean  conglo- 
merates. 
Principal  elevations  of 
primary  rocks. 


DS5 


GEOLOGY 


GEOLOGY. 


ciennes,  there  would  be  no  doubt  of  the  decay  of  natural  agencies ; 
but  this  is  not  allowable,  for  the  great  dislocations  alluded  to  are  to 
be  viewed  as  phenomena  of  a  short  interral  of  violent  movements 
between  long  periods  of  ordinary  action  such  as  now  obtains  on 
the  globe. 

It  may  be  supposed  that  the  number  of  these  cases  of  very  great 
and  extensive  disturbance  is  in  proportion  to  the  time  elapsed ;  but 
as  none  such  has  occurred  within  the  reach  of  history  for  at  least  4000 
years,  we  see  how  very  ancient  is  the  earth ;  and  further,  we  have  no 
data  for  accurately  computing  in  numbers  the  vast  periods  which 
have  elapsed  in  producing  the  stratified  crust  changing  many  times 
its  vegetable  and  animal  races.  On  the  whole,  it  appears  that  the  day 
is  not  arrived  for  theory  to  trust  itself  with  the  attempt  to  assign 
definite  values  to  the  symbols  of  duration  which  remain  in  the  earth. 
Long,  undoubtedly,  perhaps  as  long  as  the  periods  which  the  study  of 
planetary  motions  has  revealed,  must  be  the  whole  range  of  geological 
time;  but  until  we  know  at  this  day  what  is  the  average  rate  of 
deposition  of  sediment  in  the  sea,  or  the  usual  age  of  marine  Mollusca, 
until  we  can  determine  the  numerical  or  structural  relations  between 
organic  forms  and  physical  conditions,  or  can  convert  the  irregular 
effects  of  volcanic  fires  into  a  calculable  series  of  changes  of  tempera- 
ture, there  is  little  hope  that  the  invitation  of  the  Eoyal  Society,  to 
assign  the  antiquity  of  the  crust  of  the  earth,  will  be  accepted  by 
prudent  and  competent  geologists. 

Economical  Applications  of  Geological  Science. — "Practice,"  says 
Professor  Whewell,  "  has  ever  been  the  nurse  of  theory  :  art  has  ever 
been  the  mother  of  science,  the  comely  and  busy  mother  of  a  daughter 
of  far  higher  and  serener  beauty.  But  the  benefits  are  reciprocal ; 
geology,  at  least,  is  capable  of  well  repaying  the  large  debt  which  it 
owes  to  the  experience  of  the  miner,  the  engineer,  and  the  agricul- 
turist, and  indeed  some  of  its  truths  are  already  largely  productive  of 
public  benefit. 

"  There  is  hardly  a  district  in  this  island  where  the  reasouing  of 
geology  lias  not  checked  extravagent  expenditure  in  search  of  coal  or 
metallic  ores  where  such  are  not  to  be  found,  and  conquered  the 
credulity  of  ignorance  ever  ready  to  listen  to  the  delusive  and  almost 
superstitious  notions  of  merely  working  colliers  and  miners.  The 
false  and  deceitful  promise  of  finding  good  coal  by  going  deeper,  will 
not  often  again  lure  the  lauded  gentry  and  respectable  companies  to 
such  adventures  as  sinking  for  coal  in  the  oolites  of  Oxford,  the  sand- 
stones of  Sussex,  or  the  Silurians  of  Radnorshire.  But  it  is  not 
merely  by  preventing  foolish  and  wasteful  expenditure,  in  search  of 
imaginary  treasures,  that  geology  has  aided  the  mining  interest :  it  is 
within  our  memory  that  the  eminent  practical  men  of  the  great 
northern  coal-fields  doubted  or  denied  even  the  existence  of  coal 
under  the  magnesian  limestone.  Yet  now  the  Hetton  colliery,  and 
(in  consequence  of  Dr.  William  Smith's  geological  opinions)  the  South 
Hetton  colliery,  send  enormous  quantities  of  excellent  coal  to  the 
London  market  from  beneath  the  dreaded  magnesian  limestone.  The 
almost  universal  prejudice  of  colliers  that  '  Red  rock  cuts  off  coal,' 
has  been  vanquished  in  Lancashire,  Staffordshire,  and  Somersetshire, 
and  reasons  have  been  given  by  Conybeare  and  others  for  believing 
that  under  the  red  rocks  of  the  midland  counties  great  tracts  of  coal 
remain  for  the  public  advantage  and  the  triumph  of  geology."  ('Phil. 
Mag.  and  Annals.') 

Some  years  ago,  Lord  Dartmouth,  guided  by  geological  reasoning,  in 
opposition  to  the  views  of  the  local  colliers,  sunk  a  trial  pit  for  coal 
near  Birmingham,  and  found  it  below  red-sandstone  rocks.  It 
was  faulty  near  the  pit  bottom ;  but  this  has  not  prevented  the 
establishment  of  a  colliery,  nor  discouraged  further  attempts  in  the 
vicinity. 

Coal-worlcing. — In  the  practical  department  of  coal-working,  geology 
can  as  yet  render  little  aid,  because  the  experience  of  the  coal  districts 
has  hardly  yet  been  turned  into  science.  The  subject  of  the  '  faults 1 
('  troubles,'  as  they  are  often  and  justly  called),  from  which  no  coal- 
field is  exempt,  and  which  by  their  effects  on  subterranean  drainage, 
and  the  disarrangement  of  the  subterranean  works,  their  influence  on 
the  quality  of  the  coal,  and  other  circumstances,  are  of  the  highest 
importance  to  the  collier,  is  yet  almost  wholly  unknown  as  a  branch 
of  science.  One  general  fact  known  concerning  them  (the  corre- 
spondence of  the  dip  of  the  fault  to  the  depression  of  the  strata),  may 
be  illustrated  in  the  subjoined  diagram  after  Professor  Phillips's. 


h  s  l'ig.  8.  h' 


In  this  figure  the  faults  a,  b,  and  x,  decline  variously  from  the 
horizon  li  h' ;  and  they  are  most  frequently  found  to  dip  or  decline 
under  that  portion  of  the  divided  strata  which  is  relatively  depressed, 
as  a  and  b,  not  as  x,  which  represents  a  rare  and  exceptional  case. 
By  the  sides  of  faults  the  strata  are  often  slightly  or  considerably 
bent,  sometimes  in  the  direction  tending  to  unite  their  disrupted  parts, 
as  a ;  sometimes  in  the  contrary  way,  as  b.    In  the  former  case  they 


are  said  to  '  rise  to  au  upthrow,  and  dip  to  a  downthrow ;'  in  the 
latter  they  '  rise  to  a  downthrow,  and  dip  to  an  upthrow.'  If  these 
circumstances  were  carefully  recorded  by  surveyors  of  collieries, 
science  might  eventually  combine  the  detached  facts  into  general 
laws,  show  their  dependence  on  other  conditions,  and  thus  put  an 
instrument  of  discovery  into  the  hands  of  practical  men. 

It  is  a  common  thing  to  find  valuable  coal-beds  at  first  injured,  and 
ultimately  rendered  worthless,  by  the  interposition  of  a  wedge  or 
band  of  rock,  r,  in  some  part  of  the  thickness  of  the  coal ;  thus  the 


High  Main  Coal  of  Newcastle  is  split,  and  in  a  particular  direction 
ruined  by  the  '  Heworth  Band.'  The  upper  part  of  the  Great  Staf- 
fordshire coal-beds  goes  off  in  '  the  Flying  Reed  ;'  and  the  ten-feet 
bed  of  Barnsley  in  Yorkshire  divides  into  almost  unknown  parts.  If 
the  details  of  colliery  working  were  more  completely  recorded,  the 
law  of  these  phenomena  could  be  more  accurately  traced,  so  as  to 
answer  the  anxious  questions  which  such  intrusive  band  suggest  to 
coal  proprietors. 

The  variations  of  quality  in  coal,  whether  of  different  beds  in  the 
same  district  (a  common  case),  or  of  the  same  beds  in  different  dis- 
tricts (as  in  South  Wales,  where  good  furnace  coal  is  found  in  the 
east,  and  antharcitic  coal  abounds  in  the  west),  are  not  now  known  in 
a  scientific  form  ;  and  therefore  science  can  give  no  help  to  practice. 
Nothing  but  the  union  of  the  parties  interested  in  coal-working  can 
furnish  the  data  necessary  for  the  establishment  of  general  rules. 
[Coal-Formation.] 

The  beneficial  results  which  mining  operations  have  derived  from 
geology  are  in  proportion  to  the  degree  in  which  the  experience  of 
miners  has  been  reduced  to  the  form  of  science.  On  the  subject  of 
the  situation  of  metallic  treasures,  already  enough  is  known  to  show 
that  the  occurrence  of  mineral  veins  is  a  circumstance  depending  on 
conditions  which  are  more  or  less  ascertainable.  For  example,  there 
is  not,  and  perhaps  has  never  been,  in  the  British  Isles,  a  single  mine 
of  any  metal  worked  in  any  stratum  more  recent  than  the  magnesian 
limestone ;  it  is  a  general  truth  that  rich  veins  of  lead,  copper,  tin, 
&c,  abound  only  in  and  near  to  districts  which  have  been  greatly 
shaken  by  subterranean  movement;  in  Derbyshire,  Alston  Moor, 
Flintshire,  and,  in  particular  tracts,  especially  Cornwall  and  Devon, 
it  is  very  apparent  that  near  the  great  masses  of  granitic  rocks  the 
veins  are  most  richly  filled.  The  same  facts  are  almost  equally  true 
on  the  continent  of  Europe,  and  in  other  parts  of  the  world,  though, 
occasionally,  as  in  the  Pyrenees,  Auvergne,  &c,  the  presence  of 
igneous  rocks  may  cause  the  exhibition  of  mineral  veins  in  strata  more 
recent  than  any  of  those  which  in  England  yield  metallic  ores. 

In  all  cases  where  new  mining  ground  is  to  be  attempted,  rules 
such  as  those  above  noticed  are  valuable ;  but  even  in  districts 
partially  known,  or  long  worked,  many  problems  occur  which  time 
and  combined  registration  of  phenomena  observed  might  easily  solve. 
These  geological  problems,  as  to  the  relation  between  the  contents  of 
a  vein  and  the  nature  of  the  neighbouring  rock,  the  occurrence  of 
certain  cross-veins,  the  depth  of  the  workings,  &c,  usually  present 
themselves  to  the  practical  miner  under  the  general  question  of  the 
probability  of  the  vein  being  productive,  and  though  the  mining 
experience  of  2000  years  has  been  found  insufficient  to  answer  it, 
there  appears  no  reason  to  doubt  that  it  is  capable  of  solution  by  the 
progress  of  geology.  It  is  known  that  in  a  country  of  limestone, 
gritstone,  and  shale,  equally  broken  by  the  same  fissures,  the  former 
is  generally  most  productive  of  lead  (Alston  Moor)  ;  that  certain 
porphyrinic  rocks  in  Cornwall  and  Saxony  appear  directly  influential 
on  the  deposits  of  particular  metals ;  that  argentiferous  lead  ore  is 
more  frequent  in  primary  than  in  secondary  strata ;  salts  of  lead 
more  plentiful  in  the  upper  parts  of  veins  (Lead  Hills,  Caldbeck 
Fells) ;  but  the  precise  nature  of  the  connection  of  the  phenomena  is 
yet  a  desideratum,  and  it  will  be  long  ere  the  dim  and  wavering  light  of 
experience  can  be  replaced  by  the  steady  beams  of  the  torch  of 
science.  In  the  recent  discoveries  of  gold  in  California  and  Australia 
we  have  an  instance  in  which  geological  knowledge  pointed  success- 
fully to  these  districts  as  being  likely  to  contain  the  precious  metal. 
[Mineral  Veins.] 

In  planning  the  lines  of  railways,  canals,  or  common  roads,  the 
engineer  will  often  be  benefited  by  the  records  of  geological  surveys. 
In  looking  at  the  geological  map  of  England,  for  example,  it  must  be 
evident  to  any  one  acquainted  with  the  geographical  characters  of  the 
different  formations,  that  no  canal  can  be  made  from  London  to  the 
western  or  north-western  counties  without  a  tunnel  or  summit  level 
on  the  chalk  hills  (as  at  the  Kennet  and  Avon,  between  Wilton  and 
Devizes,  and  on  the  Grand  Junction,  at  Tring).  The  oolitic  range  of 
hills,  with  its  basis  of  lias,  presents  a  similar  and  parallel  obstacle, 
conquered  by  tunnels  on  the  Thames  and  Severn  at  Shepperton, 
the  Oxford  Canal  at  Claydon,  the  Grand  Junction  at  Braunston  and 
Blisworth. 

Since  then  these  and  other  ranges  of  hills  compel  the  formation  of 
summit  levels  and  tunnels,  it  is  of  importance  that  the  whole  of  a 
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country  should  be  known  to  the  engineer,  as  to  its  mineral  structure 
as  well  as  its  elevation,  in  order  that  the  situation  of  these  may  be 
properly  fixed.  It  was  inconvenient  to  make  the  Thames  and  Severn 
tunnel  at  its  present  level,  often  much  above  the  level  of  the  spring 
which  is  called  the  source  of  the  Thames,  and  in  the  thirsty  oolitic 
rocks ;  for  thus  the  cost  of  maintaining  the  supply  of  water  by  puddling 
the  canal,  and  engines  for  pumping,  has  been  found  very  oppressive. 
Tunnels  and  summit  levels  for  canals  should  certainly  be  made  in 
argillaceous  rocks,  and  geological  investigations  will  often  point  out 
situations  where,  from  particular  displacements  of  the  rocks,  this  is 
practicable,  even  in  a  range  of  hills  so  continuous  and  so  calcareous 
as  the  chalk  or  the  oolites. 

The  same  rules  do  not  apply  to  railroads,  which,  on  the  contrary, 
may  often  be  beneficially  carried  through  dry  rocky  hills  which  would 
absorb  all  the  water  of  a  canal. 

In  the  execution  of  the  works  of  canals  and  railroads,  a  good  geolo- 
gical map  would  often  be  found  more  serviceable  as  a  guide  to  the 
engineer  than  a  great  number  of  borings,  unless  these  were  placed  in 
situations  corresponding  to  the  variations  of  the  strata,  which  such  a 
map  would  indicate. 

In  some  favoured  countries  the  labours  of  the  sculptor  and  the 
architect  are  scarcely  injured  by  exposure  to  the  atmosphere  for  2000 
years;  while  in  our  damp  and  changeable  climate  even  the  interiors 
of  cathedrals  show,  by  the  decay  of  their  marbles  and  the  destruction 
of  the  stone  walls,  the  necessity  for  an  architect  to  study  the  dura- 
bility of  his  materials.  It  is  remarkable  that  the  Romans  were 
more  prudent  or  more  fortunate  in  their  choice  of  stone  for  buildings 
in  Bath  and  York  than  their  successors  have  been.  The  relics  in  the 
Institution  at  Bath  abundantly  prove  that  the  rag  beds  of  the  oolite 
are  more  durable  than  the  finer  and  handsomer  freestone  which  the 
enterprise  of  Allen  first  introduced  to  common  U3e.  The  magnesian 
limestone  in  the  Roman  walls  of  York  is  in  far  better  condition  of 
preservation  than  most  of  that  which  is  of  only  half  the  age  in  the 
face  of  the  cathedral. 

The  Saxons  in  the  north  of  England  used  the  coarse  and  durable 
millstone-grit,  which  on  the  brows  of  the  high  mountains  of  Derby- 
shire and  Yorkshire  stands  conspicuous  for  its  bold  defiance  to  the 
elements.  In  choosing  from  any  given  rock  the  parts  which  are  most 
fitted  for  permanent  edifices,  the  examination  of  nature  is  perhaps 
more  instructive  than  even  a  study  of  buildings.    Not  every  sort  of 


water  exists  in  the  deeper  parts  of  the  earth,  and  in  fact  fills  the 
whole  space  left  by  fissures  in  the  rocks,  imless  where,  as  in  diagram, 
fig.  10,  there  be  a  fault  which  breaks  the  continuity  of  the  communi- 
cations along  the  rocks.  At  the  surface  there  will  be  generally  one  or 
more  springs  (z)  along  the  line  of  such  fault,  F. 

In  sinking  deep  pits  it  is  generally  found  that  argillaceous  strata 
are  quite  dry  within  ;  for  example,  in  the  diagram  above  referred  to, 
the  well  a,  supposed  to  be  sunk  in  the  London  clay,  yields  no  water  ; 
but  the  other  strata,  alternating  with  the  clays,  yield  water  in  greater 
or  less  quantity,  and  of  quality  corresponding  with  the  nature  of  the 
rock.  Thus  the  well  b,  sunk  down  to  the  sands,  lignites,  &c,  of  the 
plastic  clay,  yields  some  water,  not  always  of  good  quality  ;  but  when 
the  well,  as  c,  is  made  to  reach  to  and  penetrate  the  chalk,  a  great 
body  of  good  water  commonly  rises  from  that  rock.  [Watee  ;  Arte- 
sian Well,  in  Arts  and  Sc.  Div.] 

To  drain  land  is  to  intercept  the  natural  springs  :  this  can  never  be 
done  upon  good  principles  unless  the  geological  structure  of  the  dis- 
trict be  known.  When  porous  rocks  alternate  with  strata  impervious 
to  water,  the  springs  will  commonly  issue  at  several  points  on  the 
surface-line  of  junction  of  the  strata,  as  at  x  and  y  in  diagram,  fig.  10 ; 
and  by  making  a  deep  drain  along  the  line  of  junction,  Dr.  Smith  has 
often  accomplished  the  complete  desiccation  of  wet  lands  in  the  oolitic 
districts  of  England,  which  had  been  in  vain  guttered  in  all  directions 
by  the  usual  hollow  drains. 

The  same  principle  applies,  but  not  with  the  same  ease  of  success, 
to  the  draining  of  districts  where  gravel  and  clay  are  much  inter- 
mingled. The  gravel  acts  as  a  porous  rock,  but  its  irregular  distribu- 
tion renders  the  operation  of  deep  draining  costly  and  less  effectual. 

From  the  same  principles  it  follows  that  springs  may  be  regulated, 
and  the  subterranean  reservoirs  employed  to  store  up  water  in  the 
winter,  when  it  is  little  wanted,  for  the  purpose  of  supplying  the 
demand  in  summer.  This  has  actually  been  done  by  Dr.  W.  Smith, 
who  opened,  in  the  sandstone  rocks  near  Scarborough,  a  subterranean 
reservoir  on  the  site  of  a  little  spring,  closed  it  with  a  dam,  and  regu- 
lated the  discharge  for  the  benefit  of  the  town.  [Water.] 

(Lyell,  Principles  of  Geology ;  Lyell,  Elementary  Geology ;  Ansted, 
Geology,  Introductory,  Descriptive,  and  Practical;  Ansted,  Elementary 
Course  of  Geology  ;  Phillips,  Guide  to  Geology  ;  Jukes,  Popular  Physical 
Geology  ;  De  la  Beche,  How  to  Observe  in  Geology  ;  Portlock,  A  Rudi- 
mentary Treatise  on  Geology.)     [See  Supplement.] 


Fig.  10. 


a,  b,  c,  wells  ;  L,  London  clav  ;  P,  plastic  clay  and  sands  ;  C,  chalk  ;  g,  gault;  G,  lower  greensand  ;  W,  wealden  ;  x,  y,  z,  springs  ;  the  last  at  a  fault,  F. 


granite  resists  the  carbonic  acid  and  moisture  of  the  air ;  but  while 
the  rolled  blocks  from  Shap-Fell  retain,  after  thousands  of  years'  expo- 
sure on  the  surface,  their  surfaces  of  attrition,  the  granitic  top  of 
Castle  Abhol,  in  Arran,  is  so  rotten  that  it  may  be  easily  beaten  to 
fragments  by  a  hammer.  The  millstone-grit  of  Brimham  is  almost 
wasted  away  over  a  hundred  acres,  while  that  of  Agra  Crags  appears 
to  be  more  capable  of  withstanding  the  same  agencies;  and  the 
Druidical  stones  of  Boroughbridge  have  stood  the  storms  of  2000 
years,  with  little  more  injury  than  a  few  rain-channels  which  scarcely 
reach  the  ground. 

To  the  agriculturist  geology  has  rendered  some  services,  and  pro- 
bably may  in  future  be  appealed  to  for  further  aid.  Lister's  proposal 
for  the  construction  of  a  map  of  soils  was  only  partially  executed,  after 
a  century,  in  some  of  the  county  reports  made  to  the  Board  of  Agri- 
culture. The  principal  use,  as-  it  appears  to  us,  of  such  a  map  (and 
this  is  in  fact  supplied  by  the  maps  of  strata),  is  to  aid  the  statistics 
of  agriculture  by  furnishing  a  basis  for  comparing  the  agricultural 
practices  on  similar  and  dissimilar  soils. 

But  geological  science  will  appear  more  intimately  connected  with 
agricultural  improvements  if  we  consider  it  as  the  basis  of  all  sound 
knowledge  of  springs  and  the  subterranean  distribution  of  water. 
The  rain  which  falls  from  the  heavens  upon  all  soils  and  rocks 
indifferently,  runs  off  the  clays,  but  sinks  into  the  limestones,  sand- 
stones, and  other  rocks,  whose  open  joints  act  like  so  many  hidden 
reservoirs.  Owing  to  the  complicated  intercommunication  of  the 
fissures,  these  reservoirs  are  slowly  filled  and  slowly  emptied ;  both 
the  supply  from  rain  and  the  discharge  from  springs  may  and  gene- 
rally do  go  on  together ;  and  the  jointed  rocks  may  be  viewed  as 
equalising  the  Bupply  and  expenditure. 

But  below  the  level  of  the  springs  thus  formed,  a  great  body  of 


GEOMALACUS  (Allman)  a  genus  of  Molluscous  Animals  belonging 
to  the  family  Limacidaz.  [LimaciD2E.] 
GEOMYS.  [MURID2E.] 

GE'OPHILA  (from  777,  the  earth,  and  <piA,  love),  a  genus  of  Plants 
belonging  to  the  natural  order  Cinchonacew.  It  has  the  limb  of  the 
calyx  6-parted,  with  linear  spreading  segments  ;  the  corolla  tubular, 
with  a  pilose  throat  and  5  rather  recurved  lobes,  with  5  anthers 
inclosed  ;  the  stigma  bifid ;  the  berry  ovoid,  angular,  crowned  by  the 
calyx,  2-celled,  2-seeded. 

The  species  are  creeping  herbaceous  plants  with  stalked  cordate 
leaves,  like  those  of  a  violet ;  the  stipules  are  solitary,  undivided  ; 
the  flowers  sub-sessile,  umbellate,  surrounded  by  bracts,  which  are 
shorter  than  the  flowers. 

G.  reniformis  has  the  petioles  hairy  above ;  reniform  obtuse  leaves, 
with  the  lobes  at  the  base  approximate ;  the  bracts  linear ;  the 
peduncles  4-6-flowered,  shorter  than  the  leaves.  It  is  a  native  of 
moist  shady  places  in  the  hotter  parts  of  America,  as  Havanna, 
Jamaica,  Puerto  Rico,  Brazil,  and  the  basin  of  the  Orinoco.  The  root 
of  this  plant  is  emetic,  and  may  be  used  with  advantage  as  a  substi- 
tute for  ipecacuanha. 

G.  violacea  has  cordate  reniform  leaves,  obtuse,  glabrous,  with  the 
lobes  approximate  at  the  base ;  petioles  hairy  above  ;  umbels  few- 
flowered,  almost  sessile  between  the  ultimate  pair  of  leaves ;  bracts 
linear-lanceolate.  It  is  a  native  of  Guyana,  in  woods,  and  of  the 
Isthmus  of  Panama.  It  differs  from  G.  reniformis  by  the  petioles 
being  shorter,  the  umbels  hardly  pedunculate,  the  corollas  violaceous, 
and  the  berries  blue. 

There  are  several  other  species  of  this  genus,  all  of  which  were 
formerly  referred  to  the  genus  Psychotria.  They  are  G.  divei'sifolia, 
G.  violcefolia,  G.  macropoda,  and  G.  gracilis. 
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GEOPHILUS.  [Columbia.] 

GEORGI'NA,  a  name  sometimes  given  to  the  Dahlia,  but 
improperly. 

GEO'RYCHUS,  Illiger's  name  for  the  Lemmings  of  Cuvier. 
[Murim:.] 

GEOSAURUS,  Cuvier's  name  for  a  sub-genus  of  Saurians,  found  in 
a  fossil  state  only,  and  considered  by  him  as  intermediate  between  the 
Crocodiles  and  the  Monitors.  The  remains  of  this  animal  were  first 
obtained  from  the  white  lias  at  Monheim,  in  Franconia,  by  Sommering, 
and  named  by  him  Lacerta  gigantea.  In  a  paper  in  the  '  Nova  Acta 
physico-medica  Academise  Coesarese  Leopoldino-Carolinse  Naturce 
Curiosorum,'  Dr.  Ritgen  has  proposed  a  new  name  for  this  with 
several  other  fossil  animals.  On  this  paper  a  writer  in  the  '  Zoological 
J  ournal'  has  the  following  remarks : — "  The  first  of  Dr.  Ritgen's  animals 
is  the  Lacerta  gigantea  of  Sommering,  Mosasaurus  of  Conybeare  and 
Parkinson,  for  which  Dr.  Ritgen,  without  assigning  a  single  reason  for 
the  change  of  name,  is  pleased  to  adopt  the  more  than  sesquipedalian 
title  of  Halili  mnosaurus  crocodiloides.  This  appellation  however  may 
serve,  in  some  degree,  to  explain  his  views  of  its  affinities  and  original 
habitation,  inasmuch  as  it  shows  that  he  regards  it  as  a  lacertine 
animal  resembling  a  crocodile  and  inhabiting  salt-water  marshes, 
intermediate  therefore  between  the  extinct  Enaliosauri,  or  Sea-Lizards, 
and  the  living  Crocodiles  of  fresh-water  streams.  It  is,  moreover,  the 
Geosaurus  of  Cuvier's  '  Ossemens  Fossiles.'  There  is  some  little 
obscurity  here,  which  we  will  endeavour  to  dispel.  That  Cuvier's 
name,  Geosaurus,  should  be  retained  according  to  the  laws  of  nomen- 
clature, there  can  be  no  doubt ;  and  it  appears  that  this  provisional 
name  was  given,  not  in  reference  to  the  habits  of  the  extinct  lizard, 
but,  to  use  Cuvier's  own  words  ('par  allusion  a  Terre,  mere  des 
Geans') — by  an  allusion  to  Terra,  the  Earth — Ge  (Hi)  of  the  Greeks, 
the  fabled  mother  of  the  Giants.  Indeed  the  sclerotic  plates  still 
remaining  in  the  portion  of  the  cranium  figured  by  Cuvier  in  his 
'  Ossemens  Fossiles,'  could  not  have  escaped  the  observation  of  that 
acute  zoologist  (who  was  so  eminently  alive  to  the  laws  of  co-existence), 
as  indicating  aquatic  habits.  That  he  considered  it  subgenerically 
different  from  Mosasaurus  appears  from  the  following  observations  : 
Immediately  after  the  allusion  to  the  origin  of  the  name,  Cuvier  says, 
'  I  cannot  retain  for  it  the  epithet  Giganteus  (Je  ne  peux  lui  laisser 
l'epithete  gigantesque) ;  for,  in  the  great  genus  Lacerta  we  have 


already  the  animal  of  Maestricht,  or  Mosasaurus,  which  greatly  sur- 
passed it,  and  there  is  also  another  (the  Mcgalosaurus)  which  is  very 
superior  in  size— (nous  avons  d'abord  1' animal  de  Maestricht,  ou 
Mosasaurus,  que  le  surpasse  de  beaucoup,  et  nous  allons  en  voir  un 
autre — le  Megalosaurus — qui  lui  est  aussi  tres  supeneur).' " 

Again,  in  a  note  to  the  previous  article  in  the  '  Ossemens  Fossiles,' 
on  Mosasaurus  : — "  With  regard  to  the  fossil  animal  of  Monheim 
{Geosaurus),  which  M.  de  Sommering  has  also  regarded  as  identical 
with  that  of  Maestricht  (Mosasaurus),  we  shall  see  in  a  succeeding 
article  that  it  differs  from  the  Maestricht  animal,  in  many  respects. 
M.  Hermann  von  Meyer,  in  his  most  useful  work  '  Palaeologica 
zur  Geschichte  der  Erde  und  ihrer  Geschopfe'  ( 8vo.  Frankfurt, 
1832),  widely  separates  the  two  sub-genera.  The  first,  Geosaurus,  he 
exemplifies  by  Geosaurus  Sommeringii,  syn.  Lacerta  gigantea,  Som- 
mering, Halilimnosaurus  crocodiloides  of  Ritgen.  The  second, 
Mosasaurus,  Conybeare,  Saurochampsa,  Wagler,  he  exemplifies  by 
Mosasaurus  Camperi,  syn.  M.  Hofmanni,  Lacerta  gigantea,  Sommer- 
ing, zum  Theil  (in  part).  In  his  '  System  der  Fossilen  Saurier,' 
which  fossil  Saurians  he  divides  into  four  sections,  denoted  by  the 
letters  A,  B,  C,  and  D,  he  places  Geosaurus  under  section  A — (Saurier 
mit  Zehen  ahnlich  denen  an  den  lebenden  Sauriern),  and  Mosasaurus 
under  section  C — (Saurier  mit  flossartigen  Gliedmassen)." 

The  remains  upon  which  Cuvier  founded  his  sub-genus  were  found 
in  the  canton  Meulenhardt,  at  the  depth  of  10  feet,  and  a  few  paces 
from  the  crocodile  described  by  Cuvier  (Gavial  of  Monheim  and  of 
Boll  j  'Oss.  Foss.'  torn.  v.  pp.  120-125  ;  Crocodilus  pritcus  of  Soininer- 
jng ;  jEolodon  priscus  of  Hermann  von  Meyer),  by  the  labourers 


GEOSAURUS. 


Geosaurus  Sommeringii.    (From  Cuviei's  figures.) 


n,  b,  part  of  the  head,  which  has  been  compressed  ;  some  of  the  sclerotic 
plates  are  still  left  within  the  orbit,  as  seen  in  Fig.  b  ;  c,  d,  e,  teeth  which  had 
preserved  their  hard  shining  brown  enamel ;  /,  g,  vertebrae  ;  /  exhibits  a  part 
of  the  column  ;  near  the  last  vertebra;  are  the  remains  of  the  pelvis  and  femora  ; 
g,  five  vertebros  like  the  first  of  those  in  Fig.  /.  Fragments  of  ribs  in  disorder 
are  seen  near  both  sets. 

employed  to  work  the  mines  of  granular  iron  (fer  en  grains)  which 
fills  the  fissures  of  the  strata  of  calcareous  schist. 

Sommering,  to  whom  the  Count  of  Reysach  gave  these  precious 
fragments,  to  use  Cuvier's  expression  (for  in  consequence  of  the 
nature  of  the  bed  in  which  they  were  discovered  they  were  not  well 
preserved),  published  an  accurate  account  of  them  in  the  'Memoirs 
of  Munich'  for  1816,  accompanied  by  a  lithographic  illustration, 
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which  Cuvier  reduced,  and  published  iu  his  '  Ossemens  Fossiles;'  | 
Sbmmering  however  thought  that  the  bones  belonged  to  a  young 
individual  of  the  Maestricht  animal  (Mosasaurus.) 

The  bones  were  nearly  calcined.  Near  the  remains  of  the  Saurian 
were  a  flat  ammonite  4  inches  in  width,  a  fragment  of  bluish  shell, 
and  a  great  quantity  of  small  scales,  which,  according  to  Sbmmering' s 
conjecture,  belonged  either  to  fishes  or  perhaps  to  the  animal  itself,  if 
it  was  a  Monitor,  or  some  other  lizard  with  small  scales. 

The  localities  given  by  Hermann  von  Meyer  are  the  Flotz ;  Solen- 
hofen  slate  (Schiefer  von  Solenhofen) ;  and,  with  reference  to  another 
specimen  (with  a  query),  for  which  he  refers  to  Dekay,  '  Ann.  of  the 
Lyc.  of  New  York,'  vol.  iii.,  the  marl  of  the  Greensand  in  New  Jersey 
tMergel  des  Grunsandes  in  New  Jersey). 

The  original  specimens  figured  and  described  by  Sommering  are 
now  in  the  collection  of  the  British  Museum  (Wall-case  A.  B.,  '  Mantell 
Kosails  of  the  British  Museum,'  p.  175). 

GERANIACEiE,  Cranesbills,  a  natural  order  of  Exogenous  Plants, 
consisting  chiefly  of  herbaceous  plants  or  shrubs.  They  have  tumid 
stems  separable  at  the  points.  The  leaves  are  either  opposite  or 
alternate ;  in  the  latter  case  opposite  the  peduncles,  with  membranous 
Btipules.  The  flowers  are  white,  red,  yellow,  or  purple.  The  sepals 
5,  persistent,  ribbed,  more  or  less  unequal,  with  an  imbricated  aesti- 
vation, sometimes  saccate  or  spurred  at  the  base.  The  petals  5, 
seldom  i,  in  consequence  of  one  being  abortive,  unguiculate,  twisted  in 
aestivation,  equal  or  unequal,  either  hypogynous  or  perigynous.  The 
stamens  usually  mouadelphous,  hypogynous,  twice  or  thrice  as  many 
as  the  petals ;  some  occasionally  abortive.  The  ovary  composed  of  5 
carpels,  placed  round  a  long  awl-shaped  torus  or  growing  point,  each 
1-celled,  2-seeded ;  styles  5,  cohering  round  the  torus,  and  separable 
from  it;  ovules  semianatropal,  adhering  to  the  torus.  The  fruit 
formed  of  five  shells,  cohering  round  a  long  beaked  torus,  each  piece 
containing  one  seed,  having  a  membranous  pericarp,  and  terminated 
by  an  indurated  style,  which  finally  curls  back  from  the  base  upwards, 
carrying  the  pericarp  along  with  it.  The  seeds  solitary,  without 
albumen.  The  embryo  curved  and  doubled  up,  the  radicle  pointing  to 
the  base  of  the  cell ;  cotyledons  foliaceous,  convolute,  and  plaited.  The 
long  beak-like  torus  round  which  the  carpels  are  arranged,  and  the 
presence  of  membranous  stipules  at  joints  which  are  usually  tumid,  are 
true  marks  of  this  order,  and  all  plants  not  possessing  these  peculiarities 
must  be  excluded.  Among  them  is  a  South  American  genus  called 
Rliynchotheca,  which  has  been  even  elevated  into  a  natural  order,  but 
which,  according  to  Lindley,  is  surely  an  oxalid  without  petals,  for  the 
beak  observed  in  its  fruit  belongs  to  the  carpels  and  not  to  the  torus. 
It  is  clear  that  in  this  order  the  ovules  do  not  spring  from  the  margins 
of  the  carpellary  leaves.  The  species,  about  500  in  number,  are  very 
unequally  distributed  over  various  parts  of  the  world.  A  great  pro- 
portion is  found  at  the  Cape  of  Good  Hope,  chiefly  of  the  genus 
Pelargonium.  Erodium  and  Geranium  are  chiefly  natives  of  Europe, 
North  America,  and  Northern  Asia.  Pelargonium  is  found  in  Aus- 
tralia. An  astringent  principle  and  an  aromatic  or  resinous  flavour 
are  the  characteristics  of  the  order.  Geranium  and  Erodium  are  used 
in  medicine.  Pelargonium  is  remarkable  for  its  beautiful  flowers  ; 
it  is  nevertheless  astringent  in  its  properties.  The  affinities  of 
Geraniacece  are  with  Balsaminacece,  Oxalidacece,  and  Tropaolacece. 
(Lindley,  Vegetable  Kingdom.) 


1 

Geranium  pratems, 

1,  a  magnified  calyx,  in  the  centre  of  which  is  the  rostrum,  or  beak,  from 
which  the  cocci  are  rolling  back. 

GERA'NIUM,  Cranesbill  (from  yepavos,  crane  :  the  long  beak  which 
terminates  the  capsules  resembles  the  bill  of  a  crane),  a  genus  of 


Plants  the  type  of  the  natural  order  Geraniacea:.  The  flowers  have 
5  petals  and  5  sepals,  10  monadelphous  stamens,  alternately  larger, 
and  with  glands  at  their  base.  There  are  79  species  of  this  genus 
enumerated,  of  which  13  are  British ;  of  these  only  two  are  applied 
to  any  useful  or  medicinal  purpose. 

G.  Robertianum  has  2-flowered  peduncles  ;  obovate,  entire,  or  slightly 
emarginate  petals  ;  very  long  glabrous  claws  ;  transversely  wrinkled 
downy  capsules,  smooth  seeds,  ternate  acuminate  leaves,  and  stalked 
trifid  inciso-pinnatifid  leaflets.  This  plant  has  small  bright  crimson 
flowers,  and  i3  found  on  waste  ground,  walls,  and  bauks  in  Great 
Britain,  in  Brazil,  and  Chili.  The  whole  herb  has  a  strong  disagree- 
able smell,  which  is  said  to  be  a  preventive  against  bugs.  A  decoction 
of  the  plant  is  recommended  as  likely  to  give  relief  in  calculous  cases. 
It  contains  tannin,  and  exerts  an  astringent  action  on  the  system,  and 
i3  given  to  cattle  in  some  diseases. 

G.  maculatum,  Spotted  Cranesbill,  has  a  rather  angular  stem 
covered  with  retrograde  pubescence ;  3-5-parted  leaves  with  deeply- 
toothed  lobes ;  obovate  entire  petals ;  the  filaments  of  the  stamens 
hardly  ciliated  at  the  base.  This  species  is  a  native  of  North 
America,  from  Canada  to  North  Carolina.  The  flowers  are  of  a  pale 
lilac  colour.  On  account  of  the  astringent  nature  of  this  plant,  it  is 
known  in  some  parts  of  North  America  as  Alum-Root,  and  is  employed 
successfully  as  a  remedy  in  dysentery  among  children,  a  disease  very 
prevalent  in  the  parts  of  the  country  where  it  grows.  The  tincture 
is  recommended  in  cases  of  ulcerated  sore-throat  and  soreness  of  the 
gums,  &c.  Dr.  Bigelow  discovered  the  presence  of  large  proportions 
of  tannin  and  gallic  acid  in  this  plant.  The  quantity  of  tannin 
appears  to  be  greater  than  that  of  any  other  constituent. 

The  other  British  species  are  : — 

G.  phacum  has  2-flowered  peduncles,  roundish  wedge-shaped  petals, 
rather  longer  than  the  mucronate  sepals;  carpels  hairy  below, 
transversely  wrinkled  above ;  seeds  punctate,  striate.  It  is  found  in 
woods  and  thickets,  rarely. 

G.  nodosum  has  obcordate  long  petioles,  awned  sepals,  even  downy 
carpels;  leaves  3-  to  5-lobed,  lobes  ovate,  acuminate,  serrate.  It  is 
found  in  Cumberland  and  Hertfordshire. 

G.  sylvaticum  has  2-flowered  peduncles,  obovate  slightly-notched 
long  petals,  awned  sepals,  dotted  seeds,  palmate  7-lobed  leaves.  The 
filaments  of  the  stamens  subulate,  fruit-stalks  erect. 

G.  pratense  has  2-flowered  peduncles,  the  carpels  even,  hairy,  the 
hairs  spreading,  glandular ;  seeds  minutely  reticulated  ;  the  filaments 
of  the  stamens  filiform,  with  a  triangular  ovate  base ;  the  fruit-stalk 
deflexed. 

G.  sanguineum  has  peduncles  mostly  single-flowered ;  carpels  smooth, 
crowned  with  a  few  bristles;  leaves  nearly  round,  7-lobed;  stem 
diffuse,  hairy — the  hairs  spreading  horizontally. 

G.  pyrenaicum  has  obcordate  petals,  twice  as  long  as  the  mucronate 
sepals ;  claws  densely  ciliated  ;  stem  erect,  villose. 

G.  pusillumhas  bifid  petioles,  about  equalling  the  mucronate  sepals  ; 
claws  slightly  ciliated  ;  carpels  with  adpressed  hairs ;  seeds  smooth ; 
stem  diffuse,  downy. 

G.  dissectum  has  smooth  carpels  with  erect  hairs,  reticulated  seeds ; 
stem  diffuse,  hairy ;  leaves  divided  almost  to  the  base,  longer  than 
the  peduncles. 

G.  colambinum  has  obovate  emarginate  petioles,  ciliated  claws  ;  the 
carpels  smooth,  with  a  few  minute  scattered  hairs ;  the  peduncles 
longer  than  the  leaves ;  pedicels  very  long. 

G.  rotundifolium  has  spathulate  petals,  entire,  obtuse,  rather  longer 
than  the  shortly-awned  sepals  ;  claws  glabrous ;  carpels  smooth,  with 
spreading  hairs;  seeds  reticulated. 

G.  molle  has  oblong  deeply-bifid  petioles,  ciliated  claws  ;  carpels 
transversely  wrinkled,  glabrous  ;  seeds  smooth ;  flowers  small  and 
purple. 

G.  lucidum  has  obovate  entire  petals ;  claws  glabrous,  very  long, 
nearly  equalling  the  transversely  rugose  pyramidal  calyx ;  carpels 
reticulated,  triply  keeled. 

G.  tuberosum,  a  plant  growing  in  the  south  of  Europe,  particularly 
iu  Italy  and  Silesia,  is  the  yepavwv  of  Dioscorides  (iii.  121),  and  the 
Geranium  tertium  of  Pliny  (xxvi.  11). 

The  hardy  perennial  kinds  of  Geranium  are  very  beautiful  plants, 
and  well  adapted  for  ornamental  cultivation.  They  will  thrive  iu 
any  common  garden  soil  with  ordinary  care. 

(Don,  Dichlamydeous  Plants;  Babington,  Manual  of  British  Botany  ; 
Fraas,  Synopsis  Plantarum  Florce  Classics.) 

GERBILLUS.  [Muridjj.] 

GERFALCON.  [Falconid.e.] 

GERMEN.  [Pistil.] 

GERMINA'TION,  the  first  growth  of  a  seed,  the  act  by  which  it 
exchanges  the  condition  of  an  embryo  for  that  of  a  young  plant.  _  The 
embryo  of  a  plant  is  folded  up  in  the  inside  of  a  seed,  and  is  either 
a  short  double  cone  on  which  two  or  more  cotyledons  are  fixed,  or  a 
simple  more  or  less  cylindrical  body  having  no  apparent  distinction 
between  the  cotyledons  and  the  axis.  [Seed.]  It  has  moreover 
little  other  than  a  cellular  organisation,  very  often  not  possessing  a 
trace  of  the  complicated  vascular  and  tubular  structure  afterwards 
developed.  The  act  of  unfolding,  breaking  through  the  integuments 
of  the  seed,  and  acquiring  a  vascular  and  tubular  as  well  as  cellular 
organisation,  is  germination.     'When  a  seed  is  placed  in  a  moist 
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situation  sufficiently  warm,  and  with  access  to  air,  the  following 
phenomena,  according  to  the  researches  of  De  Saussure,  and  the 
more  recent  ones  of  Boussingault,  take  place : — 1,  absorption  of  oxygen 
from  the  atmosphere ;  2,  a  disengagement  of  carbonic  acid ;  3,  a 
disengagement  of  ammonia ;  4,  conversion  of  starch  into  dextrin, 
gum,  sugar,  &c. ;  5,  increase  in  bulk — growth  of  the  embryo. 

All  these  phenomena  were  supposed  to  be  connected  with  the 
growth  of  the  embryo,  and  the  absorption  of  oxygen  and  the  disen- 
gagement of  carbonic  acid  gas  were  regarded  as  an  act  of  life  and  as 
necessary  to  the  process  of  germination.  From  this  point  of  view 
germination  and  vegetation,  the  growth  of  the  plant,  were  stated  to 
be  antagonising  processess  ;  the  one  being  a  respiratory,  an  oxidating 
process ;  the  other  a  decomposing,  a  deoxidating  process.  At  the 
same  time  the  albumen  of  the  seed  was  regarded  as  the  sole  source  of 
nutriment  for  the  growing  tissues  of  the  young  plant.  In  a  paper 
read  at  the  meeting  of  the  British  Association,  July,  1845,  Dr.  Lan- 
kester  proposed  a  new  theory  of  the  phenomena  of  germination.  It 
is  obvious  that  the  only  essential  process  of  germination  is  the  growth 
of  the  young  plant  or  embryo.  The  process  of  development  of  the 
embryo  from  primitive  cytoblasts,  is  precisely  the  same  as  that  of  every 
other  part  of  the  plant,  and  from  an  identity  of  structure  Dr.  Lankester 
inferred  there  must  be  an  identity  of  function.  But  the  ordinary 
theory  of  germination  gives  a  different  function  to  the  tissues  of  the 
embryo  from  that  of  the  other  parts  of  the  plant.  This  Dr.  Lankester 
considers  unnecessary,  and  attributes  the  absorption  of  oxygen,  and 
the  disengagement  of  the  carbonic  acid  gas  and  ammonia,  to  the 
result  of  the  decomposition  of  the  starch  and  protein  contained  in 
the  perisperm  of  the  seed,  whilst  the  growing  cells  of  the  embryo 
appropriate  the  carbonic  acid  and  ammonia  with  water,  just  in  the 
same  way  as  all  other  cells  in  the  vegetable  kingdom.  The  facts  by 
which  this  theory  is  supported,  and  which  are  not  explained  by  the 
old  theory  are,  as  follows : — 

1.  In  many  plants  there  is  little  or  no  perisperm  or  albumen 
developed,  and  the  conditions  required  for  germination  are  those  of 
vegetation. 

2.  Many  plants  with  horny  and  hardened  perisperms,  as  the  Phyt- 
elephas  macrocarpa,  the  Phoenix  dactylifera,  aud  species  of  Bactris, 
Cocos,  and  Aslrocaryum,  germinate,  without  consuming  any  appreciable 
quantity  of  the  perisperm. 

3.  The  quantity  of  carbonic  acid  obtained  by  De  Saussure  varied 
not  according  to  the  number,  but  according  to  the  mass  of  the 
seeds,  proving  that  it  arose  from  the  decomposition  of  the  starch 
as  a  chemical  process,  and  not  from  the  growth  of  the  embryo  as  a 
process  of  life. 

4.  De  Saussure  found  that  the  relation  between  the  oxygen  con- 
sumed and  the  carbonic  acid  gas  given  out  was  different  in  different 
plants,  but  this  relation  ought  to  be  constant  if  the  theory  of  oxidation 
or  combustion  during  germination  be  correct. 

5.  Boussingault  observed  that  the  changes  supposed  to  be  peculiar 
to  germination  went  on  in  the  perisperni  after  the  young  plant  had 
developed  its  radicle  and  plumule,  and  was  capable  of  an  independent 
existence. 

6.  The  changes  which  take  place  in  the  chemical  composition  of 
the  perisperm  of  the  seed  during  germination  can  be  artificially  pro- 
duced by  mixing  starch  and  protein  (diastase)  together,  and  exposing 
them  to  the  action  of  the  atmosphere. 

This  theory  modifies  the  view  which  is  mostly  taken  of  the  use  of 
the  albumen.  It  does  not  appear  to  be  deposited  entirely  for  the  use 
of  the  young  plant,  but  in  many  cases  is  merely  an  organ  of  support, 
and  bears  the  same  relation  to  the  embryo  that  the  wood  of  a  branch 
does  to  the  buds  which  grow  upon  it. 

The  progress  of  development  in  the  embryo  is  usually  first  for  the 
radicle  to  lengthen,  then  for  the  cotyledons  to  unfold,  and  then  for 
the  plumule  to  extend  into  a  stem  (Jiff.  8)  ;  but  in  Endogens,  the  plu- 
mule of  which  is  often  inclosed  in  the  very  substance  of  the  cotyledon, 
a  somewhat  different  process  takes  place. 

In  Potamogeton  lucens  (fig.  4)  the  radicle  generally  swells  and 
lengthens,  and  at  last  produces  from  within  its  apex  a  papilla  which 
becomes  the  root;  the  cotyledon,  which  is  spiral,  at  the  same  time 
lengthens,  and  at  last  the  plumule  pierces  through  one  side  of  the 
embryo.  In  Canna  Indica  (fig.  7)  the  cotyledon  always  remains 
inclosed  in  the  albumen,  merely  swelling ;  the  radicle  and  cauliculus 
are  protruded  from  the  seeds ;  the  former  turns  downwards  and 
emits  a  number  of  fine  roots,  the  latter  produces  from  within  its 
substance  a  conical  body,  consisting  of  several  sheaths  one  within  the 
other,  which  are  the  rudiments  of  leaves.  The  Cocoa-nut  differs  from 
Canna  chiefly  in  its  cotyledon  swelling  exceedingly  and  becoming 
spongy,  filling  the  whole  cavity  of  the  seed,  and  absorbing  the  milky 
fluid.  Grasses  offer  only  a  slight  modification  of  the  same  form. 
The  embryo  of  maize,  when  divided  vertically  (fig.  2)  appears  like  a 
fleshy  plate  lying  on  one  side  of  the  flowery  albumen ;  at  its  back 
next  the  albumen  is  the  cotyledon,  next  the  skin  is  a  cone  of  sheaths 
(as  in  Canna)  forming  the  plumule,  and  at  the  base  of  the  plumule 
another  cone  constituting  the  radicle.  When  such  an  embryo  germi- 
nates, the  radicular  cone  pierces  the  soil,  emitting  from  its  interior, 
through  a  kind  of  sheath,  a  few  slender  roots,  and  protruding  others 
from  its  surface;  and  the  other  cone,  representing  the  plumule, 
at  the  same  time  lengthens  upwards  in  the  form  of  a  green 


spire,  leaving  the  original  external  part  of  the  sheath  at  its 
base  (fig.  3). 

Many  anomalies  in  the  development  of  the  embryo  of  both  Exogens 
aud  Endogens  might  be  pointed  out,  but  they  are  of  little  interest  to 
any  but  professional  botanists.  Among  the  most  striking  are  the 
following : — In  the  genus  Pinns  the  cotyledons  are  numerous,  and 
placed  in  a  whorl  (fig.  5) ;  in  the  Cyclamen  the  cauliculus  enlarges 
into  a  roundish  turnip-like  mass,  from  the  apex  of  which  spring  the 
leaves  and  flowers,  and  from  the  base  the  roots  (fig.  1) ;  in  mistletoe 
a  parasitical  plant  (fig.  0),  the  radicle  becomes  a  flat  plate,  concave  on 
the  under  side,  by  which  it  adheres  to  the  bark  of  the  plant  it  grows 
upon,  and  from  which  the  singular  roots  proceed,  which  eventually 
insinuate  themselves  through  the  bark  between  the  plates  of  living 
wood. 


The  manner  in  which  the  radicle  protrudes  itself  is  different  in 
Exogens  and  Endogens.  In  the  former  its  point  gradually  lengthens 
and  becomes  a  new  root ;  this  is  called  'exorhizal'  germination:  in 
the  latter  the  point  of  the  radicle  opens  and  allows  the  true  root 
to  escape  from  within  it,  a  phenomenon  to  which  the  term  'endorhizal' 
is  applied. 

Attempts  have  been  made  to  expedite  the  process  of  germination 
by  steeping  seeds  in  a  weak  solution  of  chlorine,  but  no  practical 
advantage  has  been  derived  from  the  experiment.  A  more  effectual 
plan  has  been  found  for  hard-shelled  seeds,  such  as  those  of  the 
Acacia,  namely,  boiling  the  seeds  for  a  period  between  one  and  five 
minutes.  This  has  certainly,  in  some  cases,  had  the  effect  of  causing 
seeds  to  grow  which  under  ordinary  circumstances  would  not  have 
grown ;  a  circumstance  to  be  ascribed,  we  conceive,  to  the  hard 
integuments  of  the  seed  being  so  much  softened  as  to  offer  no  great 
resistance  to  the  attempts  of  the  embryo  to  escape  from  within  them, 
— attempts  which  required  no  assistance  when  the  embryo  was  in  full 
activity  and  the  seed-coat  comparatively  soft,  but  indispensable  when 
these  conditions  are  reversed  by  the  loss  of  vigour  in  the  embryo  and 
the  excessive  induration  of  the  case  containing  it. 

GERVILLIA,  a  genus  of  Molluscous  Animals  belonging  to  the 
Conchifera,  or  Bivalves,  hitherto  only  found  in  a  fossil  state.  M. 
Defrance  first  noticed  the  genus,  which  he  named  after  M.  de  Gerville, 
who  discovered  in  the  Baculite  Limestone  of  Normandy  the  species 
on  which  the  genus  was  established.  M.  Deslongchamps  ('  Memoire3 
de  la  Socie'te'  Linneenne  de  Calvados,'  1824)  proposed  several  modi- 
fications of  the  character,  so  as  to  allow  the  genus  to  embrace  four 
other  shells  in  addition  to  the  first-described  species,  Gervillia 
soUnoidcs,  viz. : — Gervillia!  pernoides  (Perna  aviculoides,  Sow.,  '  Min. 
Con.,'  t.  66),  Siliqua,  monotis  and  costatula,  which  are  figured  and 
described  in  the  memoir.  M.  Defrance  thought  that  the  bivalve  was 
furnished  with  a  byssus,  but  M.  Deslongchamps  conceives  that  Gervillia 
has  no  opening  for  the  passage  of  that  appendage.  "  Should  this 
prove  to  be  the  case,"  writes  the  reviewer  of  the  memoir  ('Zool. 
Journ.,'  vol.  i.),  "  which  we  are  rather  inclined  to  doubt,  it  will 
effectually  separate  the  shells  of  this  from  those  of  the  other  genera 
of  the  Malleacece.  Their  nearest  affinity  is  with  those  of  Perna,  from 
which  they  may  be  at  once  distinguished  by  possessing  an  apparently 
inner  additional  hinge,  formed  of  several  oblique  teeth,  variously 
disposed,  according  to  the  species."  Mr.  G.  B.  Sowerby  ('  Genera  of 
Recent  and  Fossil  Shells,')  who  judges  the  genus  to  have  been 
marine  from  its  associates,  and  who  states  that  there  is  good  reason 
for  presuming  that  it  was  adherent  by  a  byssus,  gives  the 
following : — 

It  has  the  following  characters :— Shell  oblong,  nearly  equivalve, 
very  inequilateral,  and  oblique ;  hinge-line  rather  long,  linear,  nearly 
straight,  with  many  irregular  rather  transverse  little  pits,  and  teeth 
placed  below  the  dorsal  edge. 

Mr.  Sowerby  regards  it  as  an  intermediate  genus  between  Avicida 
and  Perna.  It  resembles,  he  observes,  the  former  in  its  genera] 
form  and  external  appearance ;  whilst  its  hinge  is  somewhat  like 
that  of  the  latter,  though  sufficiently  different  to  enable  us  to  point 
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out  without  difficulty  the  peculiarities  by  which  it  may  at  once  be 
known. 

Cuvier,  in  his  last  edition  of  the  '  Regne  Animal,'  places  it  under 
Les  Pernes  (Perna  of  Bruguiere),  between  Crenatula  and  Inoceramus. 

M.  De  Blainville  arranges  the  genus  under  his  family  Margaritacea 
(the  third  of  his  Acephalophora  Lamellibranchiata),  between  Pulviniics 
and  Avicula.  He  notices  that  the  shell  gapes  anteriorly,  perhaps  for 
the  passage  of  a  byssus,  and  describes  the  ligament  as  multiple  and 
inserted  in  many  conical  fossae  forming  a  row  within  the  hinge. 
He  also  describes  the  abdorr.innl  impression  as  single,  and  as  rather 
anterior. 


b 

ft,  Gervillia  solenuides ;  b,  Gervillia  aviculoides.    (From  Sowerby's  Genera.) 

M.  Rang  gives  Gervillia  a  place  under  the  Malleacece  of  Lamarck, 
between  Malleus  and  Inoceramus.  In  his  description  he  notices  the 
Blight  anterior  opening  as  being  doubtless  ('  sans  doute ' )  for  the 
passage  of  a  byssus. 

M.  Deskayes,  in  his  edition  of  Lamarck,  notices  the  memoir  of  M. 


Deslongchamps,  speaks  of  the  multiple  ligament  and  the  single  some- 
what oval  muscular  impression  placed  towards  the  middle  of  the 
length  of  the  shell  and  on  the  side  of  the  dorsal  edge,  and  remarks 
that,  like  the  Pernce  and  other  genera  of  the  family  Malleacece,  the 
Gervillia;  are  covered  externally  with  a  delicate  layer  of  fibrous 
matter,  and  that  they  may  be  regarded  as  Pernw  with  an  articulated 
hinge.  The  place  assigned  to  them  by  M.  Deshayes  is  between  Perna 
and  Cutillus. 

Mr.  G.  B.  Sowerby  observes  that  many  species  have  occurred  at 
various  geological  periods  from  the  Lias  upward  to  the  Baculite 
Limestone  of  Normandy.  M.  De  Blainville  mentions  the  species  as 
found  in  the  department  of  La  Manche.  The  genus  occurs  in  the 
Cretaceous  Group  (Greensand),  and  largely  in  the  Oolitic  Group. 

GERVI'SIA  (Zoology),  a  name  given  by  Messrs.  Quoy  and 
Ca;mard  to  a  genus  of  small  Mollusks  approximating  nearly  to 
Plewohran  chus. 

GESNERA'CEiE,  Gesnerworts,  a  natural  order  of  Monopetalous 
Exogens,  allied  to  Scrophulariacece,  and  with  them  forming  a  portion 
of  the  Dicarpous  group.  They  are  principally  characterised  by  having 
an  ovary  more  or  less  inferior,  and  a  parietal  placentation.  The  leaves 
are  rugose,  without  stipules,  generally  opposite  or  whorled.  Flowers 
in  panicles  or  racemes,  seldom  solitary.  The  calyx  is  half-adherent, 
5-parted,  with  a  valvate  or  open  aestivation.  The  corolla  monopetalous, 
tubular,  more  or  less  irregular,  5-lobed,  with  an  imbricated  activation. 
Stamens  2  or  4,  didynamous :  anthers  often  cohering,  2-celled,  innate, 
with  a  thick  tumid  connective;  the  rudiment  of  a  fifth  stamen  is 
present.  Ovary  half-superior,  1-celled,  with  2  fleshy  2-lobed  parietal 
[jolyspermous  placentte  placed  right  and  left  of  the  axis,  surrounded 
at  its  base  by  glands  or  a  fleshy  ring  ;  style  continuous  with  the  ovary ; 
stigma  capitate,  concave.  Fruit  capsular  or  succulent,  superior, 
2-celled,  with  2  opposite  lateral  placentoe,  each  consisting  of  2  plates. 
Seeds  very  numerous,  minute ;  embryo  erect  in  the  axis  or  fleshy 
albumen,  with  the  cotyledons  much  shorter  than  the  radicle ;  testa 
thin,  with  very  close  fine  oblique  veins,  sometimes  extended  into  long 
hairs,  or  even  flattened  into  a  wing.  They  iuhabit  the  hot  and  clamp 
parts  of  South  America,  and  in  some  cases  overrun  trees  with  their 
r  ioting  stems  in  the  manner  of  ivy.  The  prevailing  colour  of  their 
flowers  is  scarlet;  some  however  are  purple,  as  the  Gloxinias,  and 
others  pale-green,  as  Sinningia  and  Drymonia.  Many  beautiful  kinds 
are  known  in  our  gardens;  and  several  other  magnificent  species  are 
figured  in  Von  Martina's''  Nova  Genera  et  Species  Plantarum,'  vol.  iii. 


Leaves  and  flowers  of  Gesnera  yrandis. 
1,  a  corolla  laid  open  to  show  the  interior;  2,  a  calyx,  with  the  projecting 
style ;  3,  a  transverse  section  of  a  capsule. 
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GEUM,  a  genus  of  Plants  belonging  to  the  natural  order  Rosacea;. 
It  has  a  flat  permanent  calyx  ;  a  limb  in  10  acute  deep  segments,  5 
alternate  ones  much  the  smallest.  Petals  5,  rounded,  undivided,  or 
cloven,  attached  by  their  claws  to  the  rim  of  the  calyx  opposite  to  its 
smaller  segments,  being  about  equal  to  the  longer  ones.  The  filaments 
are  numerous,  awl-shaped  from  the  rim  of  the  calyx,  shorter  than  the 
corolla.  Carpels  superior,  ovate,  compressed,  very  numerous,  in  a 
round  head.  Styles  long,  lateral,  with  a  joint  above  the  middle  ; 
lower  part  permanent,  upper  deciduous.  Stigmas  simple.  Achenia 
ovate,  compressed,  hairy,  each  with  a  long  lateral  tail,  formed  of  the 
enlarged  hardened  lower  part  of  the  style,  terminating  in  a  hook. 
Receptacle  cylindrical,  dry,  hairy,  seated  on  the  permanent  reflexed 
calyx. 

G.  rivale,  Water-Avens,  is  found  in  meadows  and  woods  throughout 
Europe,  and  in  Great  Britain.  It  has  a  root  somewhat  woody, 
blackish,  creeping,  and  running  deep  into  the  ground  ;  astringent, 
with  the  flavour  of  cloves.  The  herbage  is  hairy,  and  of  a  deep  green. 
The  stem  from  8  to  12  inches  high,  slightly  panicled,  otherwise  simple. 
The  radical  leaves  are  stalked,  their  terminal  lobe  very  large,  rounded, 
lobed,  and  sharply  crenate.  The  stem-leaves  are  few,  stalked,  ternate, 
or  3-lobed ;  stipules  of  the  latter  ovate,  acute,  cut,  purplish.  The 
flowers  are  almost  pendulous,  singularly  elegant,  growing  upright  as 
the  fruit  ripens.  The  calyx  of  a  rich  purplish-brown,  erect,  subse- 
quently reflexed.  The  petiole  is  erect,  cloven,  and  of  a  tawny  brown. 
It  is  considered  to  be  a  stomaohic,  and  is  said  to  be  useful  in  diarrhoea, 
and  is  also  employed  in  the  United  States  in  diseases  of  the  bladder. 

G.  urbanum,  Wood-Avens,  is  common  in  Great  Britain  and  through- 
out Europe.  The  root  consists  of  many  stout  brown  fibres,  astringent, 
and  in  some  degree  aromatic  ;  it  is  said  to  give  an  agreeable  flavour  to 
beer,  and  even  to  wine.  The  stem  is  2  feet  high,  erect,  round,  rough, 
and  finely  hairy ;  branched  at  the  upper  part,  bearing  several  flowers. 
The  radical  leaves  are  on  long  stalks,  interruptedly  pinnate,  somewhat 
lyrate ;  the  odd  leaflet  rounded,  often  deeply  3-lobed.  Stem-leaves 
ternate,  stalked ;  upper  ones  simple,  3-lobed,  wedge-shaped ;  all 
variously  notched  and  serrated,  grass-green,  veiny,  and  hairy.  The 
stipules  of  the  stem-leaves  very  large,  round,  lobed,  serrated,  leafy. 
The  flowers  terminal,  solitary,  stalked,  commonly  small,  bright  yellow, 
erect.  The  calyx  spreading,  reflexed  as  the  fruit  advances.  Achenia 
in  an  ovate  head,  numerous,  downy,  besides  a  few  long  coarse  hairs 
about  the  summit,  each  tipped  with  a  ripe  purplish  deflexed  awn 
or  tail,  which  is  quite  smooth,  ending  in  a  sharp  small  hook. 

G.  Canadense,  Chocolate-Root,  Blood-Root,  is  valued  in  Prince 
Edward's  Island  for  its  leaves  and  root,  which  are  used  as  a  mild  tonic. 

G.  intermedium  is  found  in  damp  woods  in  England.  It  has  erect 
or  nodding  flowers  ;  petals  roundish,  with  a  wedge-shaped  claw ;  calyx 
of-'the  fruit  patent ;  carpophore  0  ;  iower  joint  of  the  awn  longer  than 
the  hairy  upper  joint ;  radical  leaves  interruptedly  pinnate  and  lyrate ; 
stem-leaves  3-lobed ;  stipules  round,  toothed ;  stem  from  1  to  2  feet 
high.  The  flowei-3  are  larger  than  those  of  G.  urbanum,  less  than 
G.  rivale,  yellow ;  calyx  purplish.  The  upper  joint  of  the  awn  is 
covered  with  long  hairs,  but  with  rather  a  long  glabrous  point. 

(Liudley,  Flora  Medica;  Babingtou,  Manual  of  British  Botany.) 

GEYSERS.  This  name  is  applied  to  a  series  of  intermittent  hot- 
springs,  situated  in  the  south-western  division  of  Iceland,  where 
nearly  one  hundred  of  them  are  said  to  break  out  within  a  circle  of 
two  miles.  These  springs  are  evidently  connected  with  the  volcanic 
phenomena  which  so  remarkably  characterise  the  whole  district  of 
Iceland.  A  recent  investigator  of  the  eruptive  phenomena  of 
Iceland  thus  describes  its  more  prominent  physical  features  : — 

"  The  surface  of  Iceland  slopes  gradually  from  the  coast  towards 
the  centre,  where  the  general  level  is  about  2000  feet  above  the  surface 
of  the  sea.  On  this,  as  a  pedestal,  are  planted  the  Jokull,  or  Icy 
Mountains  of  the  region,  which  extend  both  ways  in  a  north-easterly 
direction.  Along  this  chain  the  active  volcanoes  of  the  island  are 
encountered,  and  in  the  same  general  direction  the  thermal  springs 
occur,  thus  suggesting  a  common  origin  for  them  and  the  volcanoes. 
From  the  ridges  and  chasms  which  diverge  from  the  mountains 
mighty  masses  of  steam  are  observed  to  issue  at  intervals,  hissing  and 
roai-ing,  and  where  the  escape  takes  place  at  the  mouth  of  a  cavern, 
and  the  resonance  of  the  cave  lends  its  aid,  the  sound  is  like  that  of 
thunder.  Lower  down  in  the  more  porous  strata  we  have  smoking 
mud  pools,  where  a  repulsive  blue-black  aluminous  paste  is  boiled, 
rising  at  times  into  huge  bladders,  which  on  bursting  scatter  their 
slimy  spray  to  a  height  of  15  or  20  feet.  From  the  base  of  the  hills 
upwards  extend  the  glaciers,  and  on  their  shoulders  are  placed  the 
immense  snow-fields  which  crown  the  summits.  From  the  arches 
and  fissures  of  the  glaciers  vast  masses  of  water  issue,  falling  at  times 
in  cascades  over  walls  of  ice,  and  spreading  for  miles  and  miles  over 
the  country  before  they  find  definite  outlet.  Extensive  morasses  are 
thus  formed,  which  lend  their  comfortless  monotony  to  the  dismal 
scene  already  before  the  traveller's  eye.  Intercepted  by  the  cracks 
and  fissures  of  the  land  a  portion  of  these  waters  is  conducted  to  the 
hot  rocks  underneath ;  here,  meeting  with  the  volcanic  gases  which 
traverse  these  underground  regions,  both  travel  together,  to  issue  at 
the  first  convenient  opportunity  either  as  an  eruption  of  steam  or  as 
a  boiling  spring. 

"  The  origin  of  the  water  which  feeds  the  springs  is  here  hinted  at. 
That  origin  is  atmospheric.    The  summits  of  the  Jokull  arrest  and 
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mix  the  clouds,  and  thus  cause  an  extraordinary  deposition  of  snow 
and  rain.  This  snow  and  rain  constitute  the  source  from  which  the 
springs  are  fed.  The  nitrogen  and  ammonia  which  occur  without 
exception  in  every  spring,  exactly  as  we  find  them  in  rain  water, 
furnish  the  proof  of  this;  for  the  known  deportment  of  these 
substances  preclude  them  from  being  regarded  as  real  volcanic 
products." 

The  springs  which  feed  the  Geysers,  and  which  are  poured  out 
from  them  again  boiling  hot,  probably  take  their  rise  in  Mount  Hecla, 
the  summit  of  which  is  not  more  than  30  miles  from  the  Gevser 
district.  It  is  here  that  the  rushing  water  is  sometimes  heard  in 
chasms  beneath  the  surface,  and  it  has  more  than  once  happened  that 
after  earthquakes  some  of  the  boiling  fountains  have  increased  or 
diminished  in  violence  and  volume,  or  entirely  ceased,  or  that  new 
ones  have  made  their  appearance. 

The  phenomena  of  the  Geysers  of  Iceland  have  for  a  length  of  time 
arrested  the  attention  of  naturalists,  and  many  explanations  of  them 
have  been  given.  No  one  has  however  so  successfully  investigated 
the  subject  as  Professor  Bunsen,  of  Giessen.  A  summary  of  these 
views,  with  experimental  illustrations,  were  presented  to  the  Royal 
Institution  by  Professor  Tyndall  in  June  1853.  After  referring  to 
the  general  eruptive  phenomena  of  Iceland  he  described  the  Great 
Geyser.  "  We  have  here,"  he  says,  "  a  tube  10  feet  wide  and  70  feet 
deep ;  it  expands  at  its  summit  into  a  basin,  which  from  north  to 
south  measures  52  feet  across,  and  in  the  perpendicular  direction 
60  feet.  The  interior  of  the  tube  and  basin  is  coated  with  a  beautiful 
smooth  plaster,  so  hard  as  to  resist  the  blows  of  a  hammer.  The 
first  question  that  presents  itself  is,  how  was  this  wonderful  tube 
constructed  ?  How  was  this  perfect  plaster  laid  on  ?  A  glance 
at  the  constitution  of  the  geyser  water  will  perhaps  furnish  the  first 
surmise.    In  1000  parts  of  the  water  the  following  constituents  are 


Silica  ..... 

.  0-5097 

Carbonate  of  Soda 

.    .  0-1939 

Carbonate  of  Ammonia 

.  0-0083 

Sulphate  of  Soda  . 

.    .  0-1070 

Sulphate  of  Potash  . 

.  0-0475 

Sulphate  of  Magnesia  . 

.    .  0-0042 

Chloride  of  Sodium  . 

.  0-2521 

Sulphide  of  Sodium 

.    .  0-0088 

Carbonic  acid  .... 

.  0-0557 

"  The  lining  of  the  tube  is  silica,  evidently  derived  from  the  water ; 
and  hence  the  conjecture  may  arise  that  the  water  deposited  the 
substance  against  the  sides  of  the  tube  and  basin.  But  the  water 
deposits  no  sediment,  even  when  cooled  down  to  the  freezing  point. 
It  may  be  bottled  up  and  kept  for  years  as  clear  as  crystal,  and 
without  the  slightest  precipitate.  A  specimen  brought  from  Iceland 
and  analysed  in  this  institution  was  found  perfectly  free  from  sedi- 
ment. Further,  an  attempt  to  answer  the  question  in  this  way 
would  imply  that  we  took  it  for  granted  that  the  shaft  was  made  by 
some  foreign  agency,  and  that  the  spring  merely  lined  it.  A  painting  of 
the  Geyser,  the  property  of  Sir  Henry  Holland — himself  an  eye- 
witness of  these  wonderful  phenomena — was  exhibited.  The 
painting,  from  a  sketch  taken  on  the  spot,  might  be  relied  on.  We 
find  here  that  the  basin  rests  on  the  summit  of  a  mound ;  this  mound 
is  about  40  feet  in  height,  and  a  glance  at  it  is  sufficient  to  shew  that 
it  has  been  deposited  by  the  geyser.  But  in  building  the  mound  the 
spring  must  also  have  formed  the  tube  which  perforates  the  mound ; 
and  thus  we  learn  that  the  geyser  is  the  architect  of  its  own  tube. 
If  we  place  a  quantity  of  the  geyser  water  in  an  evaporating  basin 
the  following  takes  place  : — In  the  centre  the  fluid  deposits  nothing, 
but  at  the  edges  where  it  is  drawn  up  the  sides  of  th;i  basin  by  capillary 
attraction,  and  thus  subjected  to  a  quick  evaporation,  we  find  silica 
deposited ;  round  the  edge  we  find  a  ring  of  silica  thus  laid  on,  and 
not  until  the  evaporation  is  continued  for  a  considerable  time  do  we 
find  the  slightest  turbidity  in  the  central  portions  of  the  water. 
This  experiment  is  the  microscopic  representant,  if  the  term  be 
permitted,  of  nature's  operations  in  Iceland.  Imagine  the  case  of  a 
simple  thermal  spring  whose  waters  trickle  over  its  side  down  a 
gentle  incline ;  the  water  thus  exposed  evaporates  speedily,  and  silica 
is  deposited.  This  deposit  gradually  elevates  the  side  over  which  the 
water  passes,  until  finally  the  latter  has  to  choose  another  course;  the 
same  takes  place  here,  the  ground  becomes  elevated  by  the  deposit  as 
before,  and  the  spring  has  to  go  forward — thus  it  is  compelled  to 
travel  round  and  round,  discharging  its  silica  and  deepening  the  shaft 
in  which  it  dwells,  until  finally,  in  the  course  of  centuries,  the  simple 
spring  has  produced  that  wonderful  apparatus  which  has  so  long 
puzzled  and  astonished  both  the  traveller  and  the  philosopher. 

"Before  an  eruption  the  water  fills  both  the  tube  and  basin, 
detonations  are  heard  at  intervals,  and  after  the  detonation  a  violent 
ebullition  in  the  basin  is  observed ;  the  column  of  water  in  the  pipe 
appears  to  be  lifted  up,  thus  forming  a  conical  eminence  in  the  centre 
of  the  basin  and  causing  the  water  to  flow  over  its  rim.  The  deto- 
nations are  evidently  due  to  the  production  of  steam  in  the  subter- 
ranean depths,  which,  rising  into  the  cooler  water  of  the  tube, 
becomes  condensed  and  produces  explosions  similar  to  those  produced 
on  a  small  scale  when  a  flask  of  water  is  heated  to  boiling.  Between 
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the  interval  of  two  eruptions  the  temperature  of  the  water  in  the 
tube  towards  the  centre  and  bottom  gradually  increases.  Bunsen 
succeeded  in  determining  its  temperature  a  few  minutes  before  a  great 
eruption  took  place ;  and  these  observations  furnished  to  his  clear 
intellect  the  key  of  the  entire  enigma.  A  little  below  the  centre  the 
water  was  within  two  degrees  of  its  boiling  point,  that  is,  within  two 
degrees  of  the  point  at  which  water  boils  under  a  pressure  equal  to 
that  of  an  atmosphere,  plus  the  pressure  of  the  superincumbent 
column  of  water.  The  actual  temperature  at  30  feet  above  the 
bottom  was  122°  centigrade,  its  boiling  point  here  is  124°.  We  have 
just  alluded  to  the  detonations  and  the  lifting  of  the  geyser  column 
by  the  entrance  of  steam  from  beneath.  These  detonations  and  the 
accompanying  elevation  of  the  column  are,  as  before  stated,  heard  and 
observed  at  various  intervals  before  an  eruption.  During  these 
intervals  the  temperature  of  the  water  is  gradually  rising.  Let  us  see 
what  must  take  place  when  its  temperature  is  near  the  boiliDg  point. 
Imagine  the  section  of  water  at  30  feet  above  the  bottom  to  be  raised 
six  feet  by  the  generation  of  a  mass  of  vapour  below.  The 
liquid  spreads  out  in  the  basin,  overflows  its  rim,  and  thus  the 
elevated  section  has  six  feet  less  of  water  pressure  upon  it ;  its  boiling 
point  under  this  diminished  pressure  is  121° ;  hence  in  its  new 
position  its  actual  temperature  (122°)  is  a  degree  above  the  boiling 
point.  This  excess  is  at  once  applied  to  the  generation  of  steam  ; 
the  column  is  lifted  higher,  and  its  pressure  further  lessened  ;  more 
steam  is  developed  underneath ;  and.  thus,  after  a  few  convulsive 
efforts,  the  water  is  ejected  with  immense  velocity,  and  we  have  the 
geyser  eruption  in  all  its  grandeur.  By  its  contact  with  the  atmo- 
sphere the  water  is  cooled,  falls  back  into  the  basin,  sinks  into  the 
tube  through  which  it  gradually  rises  again,  and  finally  fills  the  basin. 
The  detonations  are  heard  at  intervals,  and  ebullitions  observed  ;  but 
not  until  the  temperature  of  the  water  in  the  tube  has  once  more 
nearly  attained  its  boiling  point  is  the  lifting  of  the  column  able  to 
produce  an  eruption. 

"In  the  regularly-formed  tube  the  water  nowhere  quite  attains  the 
boiling  point.  In  the  canals  which  feed  the  tube,  the  steam  which 
causes  the  detonation  and  lifting  of  the  column  must  therefore  be 
formed.  These  canals  are  in  fact  nothing  more  than  the  irregular 
continuation  of  the  tube  itself.  The  tube  is  therefore  the  sole  and 
sufficient  cause  of  the  eruptions.  Its  sufficiency  was  experimentally 
shown  during  the  lecture.  A  tube  of  galvanised  iron  six  feet  long 
was  surmounted  by  a  basin ;  a  fire  was  placed  underneath  and  one 
near  its  centre  to  imitate  the  lateral  heating  of  the  geyser  tube.  At 
intervals  of  .five  or  six  minutes  throughout  the  lecture  eruptions  took 
place  ;  the  water  was  discharged  into  the  atmosphere,  fell  back  into 
the  basin,  filled  the  tube,  became  heated  again,  and  was  discharged  as 
before. 

"  Sir  George  Mackenzie,  it  is  well  known,  was  the  first  to  introduce  the 
idea  of  a  subterranean  cavern  to  account  for  the  phenomena  of  the 
Geyser.  His  hypothesis  met  with  general  acceptance,  and  was  even 
adopted  undoubtingly  by  some  of  those  who  accompanied  Bunsen  to 
Iceland.  It  is  unnecessary  to  introduce  the  solid  objections  which 
might  be  urged  against  this  hypothesis,  for  the  tube  being  proved 
sufficient,  the  hypothetical  cavern  disappears  with  the  necessity  which 
gave  it  birth. 

"  From  the  central  portions  of  the  geyser  tube  downwards,  the  water 
has  stored  up  an  amount  of  heat  capable,  when  liberated,  of  exerting 
an  immense  mechanical  force.  By  an  easy  calculation  it  might  be 
shown  that  the  heat  thus  stored  up  could  generate,  under  ordinary 
atmospheric  pressure,  a  column  of  steam  having  a  section  equal  to 
that  of  the  tube  and  a  height  of  nearly  1300  yards.  This  enormous 
force  is  brought  into  action  by  the  lifting  of  the  column  and  the 
lssseuing  of  the  pressure  described  above. 

"  A  moment's  reflection  will  suggest  to  us  that  there  must  be  a  limit 
to  the  operations  of  the  Geyser.  When  the  tube  has  reached  such  an 
altitude  that  the  water  in  the  depths  below,  owing  to  the  increased 
pressure,  cannot  attain  its  boiling  point,  the  eruptions  of  necessity 
cease.  The  spring  however  continues  to  deposit  its  silica  and  forms  a 
'  laug,'  or  cistern.  Some  of  these  in  Iceland  are  of  a  depth  of  30  or 
40  feet.  Their  beauty  is  indescribable;  over  the  surface  a  light  vapour 
curls,  in  the  depths  the  water  is  of  the  purest  azure,  and  tints  with 
its  own  hue  the  fantastic  incrustations  on  the  cistern  walls ;  while  at 
the  bottom  is  observed  the  mouth  of  the  once  mighty  Geyser.  There 
are  in  Iceland  traces  of  vast,  but  now  extinct,  geyser  operations. 
Mounds  are  observed  whose  shafts  are  filled  with  rubbish,  the  water 
having  forced  a  way  underneath  and  retired  to  other  scenes  of  action. 
We  have  in  fact  the  Geyser  in  its  youth,  manhood,  old  age,  and  death, 
here  presented  to  us  : — in  its  youth  as  a  simple  thermal  spring,  in  its 
manhood  as  the  eruptive  spring,  in  its  old  age  as  the  tranquil  laug, 
while  its  death  is  recorded  by  the  ruined  shaft  and  mound,  which 
testify  the  fact  of  its  once  active  existence. 

"  Next  to  the  Great  Geyser  the  Strokkur  is  the  most  famous  eruptive 
spring  of  Iceland.  The  depth  of  its  tube  is  44  feet.  It  is  not  how- 
ever cylindrical  like  that  of  the  Geyser,  but  funnel-shaped.  At  the 
mouth  it  is  8  feet  in  diameter,  but  it  diminishes  gradually,  until  near 
the  centre  the  diameter  is  only  10  inches.  By  casting  stones  and 
peat  into  the  tube  and  thus  stopping  it,  eruptions  can  be  forced  which 
in  point  of  height  often  exceed  those  of  the  Great  Geyser.  Its  action 
was  illustrated  experimentally  in  the  lecture,  by  stopping  the  gal- 
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vanised  iron  tube  before  alluded  to  loosely  with  a  cork.  After  some 
time  the  cork  was  forced  up  and  the  pent-up  heat  converting  itself 
suddenly  into  steam,  the  water  was  ejected  to  a  considerable  height — 
thus  demonstrating  that  in  this  case  the  tube  alone  is  the  sufficient 
cause  of  the  phenomenon."    ('  Proceedings  of  Royal  Institution.') 

The  results  of  the  researches  of  Professor  Bunsen  on  the  Geysers 
of  Iceland  seem  to  throw  great  and  unexpected  light  on  the  pheno- 
mena of  volcanoes.  Sir  Charles  Lyell  closes  his  account  of  Bunsen's 
researches  with  the  following  remarks : — 

"  In  speculating  therefore  on  the  mechanism  of  an  ordinary  volcanic 
eruption,  we  may  suppose  that  large  subterranean  cavities  exist  at 
the  depth  of  some  miles  below  the  surface  of  the  earth,  in  which 
melted  lava  accumulates,  and  when  water  containing  the  usual 
mixture  of  air  penetrates  into  these,  the  steam  thus  generated  may 
press  upon  the  lava  and  force  it  up  the  duct  of  a  volcano,  in  the  same 
manner  as  a  column  of  water  is  driven  up  the  pipe  of  a  Geyser.  In 
other  cases  we  may  suppose  a  continuous  column  of  liquid  lava, 
mixed  with  red-hot  water  (for  water  may  exist  in  that  state,  as  Pro- 
fessor Bunsen  reminds  us,  under  pressure),  and  this  column  may  have 
a  temperature  regularly  increasing  downwards.  A  disturbance  of 
equilibrium  may  first  bring  on  an  eruption  near  the  surface,  by  the 
expansion  and  conversion  into  gas  of  entangled  water  and  other  con- 
stituents of  what  we  call  lava,  so  as  to  occasion  a  diminution  of 
pressure.  More  steam  would  then  be  liberated,  carrying  up  with  it 
jets  of  melted  rock,  which  being  hurled  up  into  the  air  may  fall  in 
showers  of  ashes  on  the  surrounding  country,  and  at  length,  by  the 
arrival  of  lava  and  water  more  and  more  heated  at  the  orifice  of  the 
duct  or  the  crater  of  the  volcano,  expansive  power  may  be  acquired 
sufficient  to  expel  a  massive  current  of  lava.  After  the  eruption  has 
ceased  a  period  of  tranquillity  succeeds,  during  which  fresh  accessions 
of  heat  are  communicated  from  below,  and  additional  masses  of  rock 
fused  by  degrees,  while  at  the  same  time  atmospheric  or  sea-water  is 
descending  from  the  surface.  At  length  the  conditions  required  for  a 
new  outburst  are  obtained,  and  another  cycle  of  similar  changes  is 
renewed."    ('Principles  of  Geology,'  p.  558.) 

GIANT,  a  man  of  great  or  unnatural  stature.  In  the  following 
article  we  shall  mention  those  deviations  from  nature  which  sometimes 
occur  in  the  proportions  of  the  human  form,  both  as  regards  the  arrest 
or  excess  of  development,  and  thus  include  the  description  of  Dwarfs, 
or  men  who  are  unnaturally  small,  and  beneath  the  usual  size,  as  well 
as  of  Giants,  who  exceed  the  ordinary  proportions  of  the  human  race. 
In  considering  this  subject  we  will  first  allude  to  the  question, — 
whether  the  size  of  man  generally  was  ever  different  from  what  it  is 
at  the  present  time.  Secondly,  we  will  inquire  if  it  is  probable  that 
races  or  nations  of  giants  or  pygmies  ever  existed.  Lastly,  we  will 
state  the  ordinary  proportions  of  the  human  frame,  and  enumerate 
a  few  examples  of  men  who  have  much  exceeded  or  have  fallen  far 
short  of  the  common  standard,  and  inquire  whether  these  peculiarities 
of  stature  can  be  accounted  for  in  any  satisfactory  manner. 

It  is  a  very  common  opinion,  that  in  the  earlier  ages  of  the  world 
men  in  general  possessed  superior  physical  properties,  and  were  of  a 
greater  size  than  they  are  at  present ;  and  this  notion  of  diminished 
stature  and  strength  seems  to  have  been  just  as  prevalent  in  ancient 
times  as  at  present.  Pliny  observes  of  the  human  height  (vii.  16), 
that  "  the  whole  race  of  mankind  is  daily  becoming  smaller ;  "  a  most 
alarming  prospect  if  it  had  been  true.  Homer  more  than  once  makes 
a  very  disparaging  comparison  between  his  own  degenerate  contempo- 
raries and  the  heroes  of  the  Trojan  war.  But  all  the  facts  and  circum- 
stances which  can  be  brought  forward  on  this  subject  tend  to  convince 
us  that  the  human  form  has  not  degenerated,  and  that  men  of  the 
present  age  are  of  the  same  stature  as  in  the  beginning  of  the  world. 
In  the  first  place,  though  we  read  both  in  sacred  and  profane  history 
of  giants,  yet  they  were  at  the  time  when  they  lived  esteemed  as 
wonders,  and  far  above  the  ordinary  proportions  of  mankind.  All  the 
remains  of  the  human  body  (as  bones,  and  particularly  the  teeth), 
which  have  been  found  unchanged  in  the  most  ancient  urns  and 
burial-places,  demonstrate  this  point  clearly.  The  oldest  coffin  in  the 
world  is  that  found  in  the  great  pyramid  of  Egypt,  and  Mr.  Greaves 
observes  that  this  sarcophagus  hardly  exceeds  the  size  of  our  ordinary 
coffins,  being  scarcely  six  feet  and  a  half  long.  From  looking  also  at 
the  height  of  mummies  which  have  been  brought  to  this  country,  we 
must  conclude  that  the  people  who  inhabited  Egypt  two  or  three 
thousand  years  ago  were  not  superior  in  size  to  the  present  inhabit- 
ants of  that  country.  Lastly,  all  the  facts  which  we  can  collect  from 
ancient,  works  of  art,  from  armour,  as  helmets  and  breastplates,  or 
from  buildings  designed  for  the  abode  and  accommodation  of  men, 
concur  in  strengthening  the  proofs  against  any  decay  in  nature.  That 
man  has  not  degenerated  in  stature  in  consequence  of  the  effects  of 
civilisatiou  is  clear ;  because  the  inhabitants  of  savage  countries,  as 
the  natives  of  America,  Africa,  Australia,  or  the  South  Sea  Islands, 
do  not  exceed  us  in  size.  It  has  been  supposed  that  before  the  Deluge 
men  might  have  been  of  a  larger  form  than  they  are  at  present,  as 
they  are  said  to  have  lived  to  a  much  greater  age  ;  but  this  is  a  mere 
assumption,  unsupported  by  any  evidence  whatever. 

When  investigating  the  subject,  whether  any  peculiar  races  of  men 
have  ever  existed*  who  have  greatly  varied  in  size  from  the  ordinary 
proportions  of  our  form,  we  need  not  allude  to  the  fabulous  stories  of 
the  giants  and  pygmies  of  antiquity,  the  former  of  whom  are  said  t(j 
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have  made  war  against  Jupiter,  and  the  latter  to  have  been  not  more 
than  a  foot  high,  and  to  have  carried  on  war  against  the  cranes  which 
used  to  come  and  plunder  them.  Mention  is  made  of  giants  in  several 
places  in  Scripture,  before  the  Flood,  in  the  sixth  chapter  of  Genesis, 
and  more  plainly  after  it  (Numbers,  xiii.) ;  but,  as  Dr.  Derham 
observes,  the  ancients  vary  as  to  the  signification  of  the  Hebrew  word 
'  nephilim '  in  Genesis.  Some  translate  it  by  a  word  signifying 
'  violent  men,'  and  think  that  instead  of  giants  in  stature,  monsters  of 
rapine  and  wickedness  were  intended  to  be  represented;  and  Dr. 
Johnson  says  that  the  idea  of  a  giant  is  always  associated  with  some- 
thing fierce,  brutal,  and  wicked.  With  regard  to  the  giants  in 
Numbers,  who  are  more  particularly  mentioned,  it  is  probable  that 
the  fears  of  the  spies  magnified  their  dimensions.  Races  of  giants  are 
also  alluded  to  by  the  Greek  and  Roman  historians.  The  Germans 
are  particularly  noticed  by  Caesar  ('  De  Bel.  Gall.,'  lib.  L),  and  by 
Tacitus  ('  De  Morib.  German.,'  c.  4),  as  being  of  large  size.  We  have 
no  data  for  determining  their  exact  stature,  but  there  is  no  proof  that 
it  exceeded  that  of  the  tallest  of  the  present  German  races,  many  of 
whom,  as  the  inhabitants  of  Saxony  and  the  Tyrol,  are  very  large 
men.  The  notion  of  the  existence  of  giants  in  former  times,  has  in 
many  instances  been  founded  on  the  discovery  of  the  bones  of  different 
large  animals  belonging  to  extinct  species,  which  have  been  ascribed 
to  human  subjects  of  immoderate  stature.  (See  the  story  in  Herodo- 
tus, i.  68.)  The  bones  of  an  elephant  have  even  been  figured  and 
described  by  Buffon  as  remains  of  human  giants,  in  the  supplement  to 
his  classical  work  (torn.  v.).  The  extravagance  of  such  suppositions 
has  been  completely  exposed  by  the  accuracy  of  modern  investigation. 

Descending  to  more  modem  times,  the  people  who  have  excited  the 
most  curiosity  and  given  rise  to  the  most  conflicting  statements  are 
the  Patagonians.  The  first  navigators  by  whom  they  were  observed 
represented  them  as  being  of  colossal  stature  ;  but  though  more  recent 
and  accurate  accounts  describe  them  as  being  a  very  tall  race  of  men, 
yet  the  highest  does  not  much  exceed  7  feet.  Captain  Wallis  measured 
several  of  them  carefully,  and  found  that  the  stature  of  the  greater 
part  was  from  5  feet  10  inches  to  6  feet.  The  height  of  the  Patago- 
nians was  also  measured  with  great  accuracy  by  the  Spanish  officers 
in  1785  and  1786  :  they  found  the  common  height  to  be  from  6A  to 
7  feet,  and  the  highest  was  7  feet  1£  inch. 

It  was  once  supposed  that  a  nation  of  white  dwarfs  existed  in  the 
interior  of  Madagascar,  called  Quimos  or  Kimos,  with  very  long  arms, 
but  the  report  is  now  believed  to  be  perfectly  fabulous,  and  the  only 
fact  adduced  in  support  of 'it  was  that  the  Count  de  Modave,  the 
governor  of  the  French  settlement  at  Fort  Dauphin,  purchased  a 
female  slave  of  light  colour,  about  34  feet  high,  with  long  arms  reaching 
to  her  knees.  Blumenbach  thinks  that  this  was  merely  a  mal-formed 
individual.  From  these  and  similar  observations  we  may  conclude 
that  there  is  no  truth  in  the  existence  of  giants  or  dwarfs,  except  in 
peculiar  individual  instances ;  at  any  rate,  as  Dr.  Pritchard  observes 
('History  of  Mankind'),  "every  variety  of  stature  which  has  been 
found  to  occur,  as  the  general  character  of  a  whole  race,  is  frequently 
surpassed  by  individual  examples  among  the  inhabitants  of  the  same 
country." 

There  is  no  fixed  law  by  which  the  human  stature  can  invariably 
be  determined,  though  there  is  an  average  standard  from  which  the 
deviations  either  way  are  not  very  considerable.  The  human  race 
varies  mostly  in  height  from  4  J  feet  to  a  little  more  than  6  feet, 
though  men  are  occasionally  met  with  of  a  much  greater  stature. 
Taking  away  the  disposition  to  deal  in  the  marvellous,  we  may  pro- 
bably assert  that  no  man  ever  existed  of  the  height  of  more  than  8  or 
9  feet.  This  may  be  supposed  from  what  we  see  at  present,  and 
from  the  deviations  which  occur  in  the  ordinary  course  of  nature  in 
animals.  A  skeleton  was  dug  up  some  years  ago  on  the  site  of  a 
Roman  camp  near  St.  Albans,  beside  an  urn  inscribed  '  Marcus  Anto- 
ninus.' Mr.  Cheselden,  who  has  described  it  in  the  '  Philosophical 
Transactions '  (No.  333),  judged  that  it  was  8  feet  in  height.  Goliath, 
Og  (king  of  Basan),  Maximinus  the  emperor,  and  others  mentioned  in 
sacred  and  profane  history,  were  also  probably  very  tall  men,  whose 
height  has  been  magnified,  but  who  were  no  bigger  than  some  now 
occasionally  met  with.  There  are  many  authentic  instances  of  men 
who  have  much  exceeded  the  ordinary  height,  which  have  occurred 
in  our  own  times  :  one  of  the  King  of  Prussia's  gigantic  guards,  a 
Swede,  measured  8  }2  feet ;  and  a  yeoman  of  the  Duke  John  Frederick, 
at  Brunswick-Hanover,  was  of  the  same  height.  (Haller,  '  Element. 
Phy.,'  lib.  xxx.  sec.  1.  Several  Irishmen,  measuring  from  7  to  8  feet 
and  upwards,  have  been  exhibited  in  this  country  ;  the  most  cele- 
brated, whose  skeleton  is  in  the  museum  of  the  College  of  Surgeons 
in  London,  was  Charles  Byrne,  who  went  by  the  name  of  O'Brien  :  he 
died  at  the  age  of  22,  in  1783,  and  measured  8  feet  4  inches.  The 
skeleton  is  8  feet  in  height.  Many  examples  of  dwarfs  might  also  be 
mentioned.  Buffon  says  that  Bebe,  the  dwarf  of  Stanislaus,  kin"-  of 
Poland,  was  23  inches  (French)  high,  and  well-proportioned  :  he  died  at 
23.  But  of  numerous  other  instances  on  record  most  seem  to  have  been 
ricketty  and  diseased  individuals.  Thus,  in  the  skeleton  in  the  museum 
of  the  College  of  Surgeons,  of  Madlle.  Crachami,  the  Sicilian  dwarf,  who 
died  at  the  age  of  10  years,  and  which  is  only  20  inches  in  height,  the 
bones  appear  to  have  undergone  hardly  any  change  after  birth.  There 
seems  to  have  been  a  complete  arrest  of  development,  the  epiphyses 
of  the  bones  remaining  unossified.   One  of  the  most  perfect  specimens 


of  a  dwarf  was  the  individual  exhibited  in  London  under  the  name  of 
General  Tom  Thumb.  He  was  28  inches  in  height,  and  his  head  and 
limbs  were  remarkably  well  proportioned.  Two  dwarfs  from  South 
America  were  exhibited  in  London  in  1853,  and  called  Aztecs.  Their 
heads  were  small  in  proportion  to  their  bodies.  They  exhibited  the 
deficiency  of  intellect  indicated  by  the  small  development  of  their 
brains. 

We  may  remark  that  the  ordinary  size  of  man  is  particularly  well 
adapted  to  his  wants  and  uses ;  and  we  generally  observe  that  those 
individuals  who  deviate  greatly  from  the  common  standard,  either 
one  way  or  the  other,  are  neither  well-proportioned  nor  healthy.  The 
head  in  giants  is  commonly  too  small  for  the  rest  of  the  body,  and  in 
dwarfs  too  large. 

Both  giants  and  dwarfs  have  frequently  offspring  of  similar  stature 
to  their  own,  so  that  a  race  of  men  might  possibly  arise  of  extraordi- 
nary smallness  or  gigantic  size.  Of  the  propagation  of  giants  we  have 
an  experimental  proof  in  a  fact  related  by  Dr.  J.  R.  Forster  ('  Obser- 
vations on  a  Voyage  Round  the  World ').  It  is  well  known  that  the 
king  of  Prussia  had  a  corps  of  gigantic  guards,  consisting  of  the  tallest 
men  who  could  be  drawn  together  from  all  quarters.  A'regiment  of 
these  huge  men  was  stationed  during  fifty  years  at  Potsdam.  "A 
great  number  of  the  present  inhabitants  of  that  place,"  says  Forster, 
"are  of  very  high  stature,  which  is  more  especially  striking  in  the 
numerous  gigantic  figures  of  women.  This  certainly  is  owing  to  the 
connexions  and  intermarriages  of  those  tall  men  with  the  females  of 
that  town."  Dr.  Pritchard  is  of  opinion  that  peculiarities  of  stature 
may  in  some  measure  be  owing  to  peculiarities  of  climate.  In  his 
'  History  of  Mankind '  (vol.  ii.),  he  observes,  that  "  there  are  many  nations 
of  very  considerable  stature  in  South  America.  The  Patagonians  are 
the  most  remarkable  example,  but  nearly  all  the  nations  of  this  great 
country,  though  distinct  from  each  other  in  language,  manners,  and 
descent,  are  taller  and  stouter  than  the  average  standard  of  the 
human  species.  .  .  In  Ireland  men  of  uncommon  stature  are  often 
seen,  and  even  a  gigantic  form  and  stature  occur  there  much  more 
frequently  than  in  this  island  :  yet  all  the  British  Isles  derived  their 
stock  of  inhabitants  from  the  same  sources.  We  can  hardly  avoid 
the  conclusion  that  there  must  be  some  peculiarity  in  Ireland  which 
gives  rise  to  these  phenomena."  Again  :  "The  tall,  lank,  gaunt,  and 
otherwise  remarkable  figures  of  the  Virginians  and  men  of  Carolina 
are  strikingly  different  from  those  of  the  short,  plump,  round-faced 
farmers  in  England,  who  are  of  the  same  race."  Lawrence  ('  Lectures 
on  Man ')  thinks  that  the  source  of  the  deviations  from  the  ordinary 
stature  in  man  is  entirely  in  the  breed,  and  that  they  are  quite 
independent  of  external  influences.  In  endeavouring  to  account  for 
the  diversities  of  stature  which  occur  we  must  make  an  observation 
which  is  equally  applicable  to  differences  of  colour,  features,  and 
other  particulars,  in  which  individuals  and  particular  races  differ 
from  each  other,  namely,  that  the  law  of  resemblance  between  parents 
and  offspring  which  preserves  species,  and  maintains  uniformity  in 
the  living  part  of  creation,  suffers  occasional  and  rare  exceptions  ;  but 
that  under  certain  circumstances  an  offspring  is  produced  with  new 
properties  different  from  those  of  the  progenitors. 
_  GIANTS'  CAUSEWAY,  a  remarkable  columnar  basaltic  forma- 
tion on  the  northern  coast  of  the  county  of  Antrim,  in  Ireland, 
situated  about  midway  between  the  towns  of  Ballycastle  and 
Coleraine. 

The  trap  district  with  which  this  formation  is  connected  occupies 
almost  the  whole  of  the  county  of  Antrim,  and  a  considerable  portion 
of  the  eastern  part  of  Londonderry,  comprehending  an  area  of  about 
800  square  miles  on  both  sides  of  the  valley  of  the  Bann.  The  surface 
rises  gradually  from  the  channel  of  this  river  till  it  attains  a  consi- 
derable elevation  on  each  side,  when  it  breaks  down  in  precipitous 
escarpments,  sloping  abruptly  to  the  primitive  district  of  London- 
derry on  the  west,  and  overhanging  the  coast  on  the  east  and  north 
in  a  series  of  striking  elevations  commencing  near  Belfast,  and  termi- 
nating west  of  the  embouchure  of  the  Bann.  Throughout  this  area 
the  basalt  is  found  capping  all  the  eminences,  and  constituting  the 
general  super-stratum  in  beds  of  an  average  thickness  of  about  500 
feet.  .  Beneath  the  basalt  occurs  a  series  of  secondary  formations 
peculiar  to  this  area,  which  has  led  to  the  supposition  that  they  may 
have  been  elsewhere  removed  by  some  denuding  force,  "  to  which, 
in  this  quarter  alone,  an  effectual  resistance  was  opposed  by  the 
firm  and  massive  super-stratum  of  basalt  which  covered  and  pro- 
tected them."  (Rev.  W.  Conybeare,  in  'Trans.  Geological  Soc.,' 
vol.  iii.  p.  127.) 

These  formations,  which  are  similar  to  those  underlaid  by  the 
coal-measures  of  the  south  and  east  of  England,  consist,  in  descending 
order,  of  thick  beds  of  indurated  chalk,  the  white  limestone  of 
Antrim,  succeeded  (unless  where  the  series  is  broken,  as  it  frequently 
is,  by  the  superior  stratum  extending  beyond  the  outgoings  of  the 
inferior,  as  at  Fair-head,  where  the  basalt  rests  immediately  upon  the 
coal-measures),  by  mulatto  or  green  sandstone  reposing  on  blue 
argillaceous  limestone,  which  again  rests  on  the  red-sandstone  of  the 
coal-formation,  which  appears  to  underlie  the  greater  part  of  the 
basaltic  tract. 

The  mass  of  basalt  is  considerably  thicker  towards  the  northern 
extremity  of  the  area,  and  it  is  here  chiefly  that  the  series  of  columnar 
formations  occur.    There  are  three  distinct  beds  of  such  formations, 
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the  uppermost  of  which  is  perhaps  traceable  in  the  cliffs  of  the  Cave- 
Hill  over  Belfast,  and  is  distinctly  observable  at  Fairhead,  on  the 
north-eastern  extremity  of  the  coast,  where  the  mural  precipice  of 
greenstone  is  articulated  into  columns  of  enormous  dimensions  but 
rude  structure,  some  of  them  measuring  250  feet  in  length  by  6  feet 
ou  the  side.  The  same  formation  appears  occasionally  to  recur 
along  the  verge  of  the  precipice  which  trends  westward  hence  to 
DunBeverick,  at  a  short  distance  from  which  the  two  lower  beds 
emerge  from  the  sea,  and,  rising  along  the  escarpment  of  the  l'ock, 
form  colonnades  of  the  most  striking  appearance  for  a  distance  of 
nearly  three  miles,  when  the  upper  one  is  lost  in  the  surrounding 
masses  of  basalt,  while  the  lower  stratum  sinks  again  under  water, 
its  denuded  extremity  forming  that  particular  group  of  columns 
known  as  the  Giants'  Causeway. 

A  section  of  the  cliff  at  Bengore-Head,  immediately  adjoining  the 
Causeway,  gives  the  following  arrangement : — 

Feet. 


1.  Basalt,  rudely  columnar   60 

2.  Red  Ochre,  or  Bole        .       .    9 

3.  Basalt,  irregularly  prismatic      .              .       .       .       .    .  60 

4.  Columnar  Basalt    ...    7 

5.  Intermediate,  between  Bole  and  Bjsxlt   8 

6.  Coarsely  Columnar  Basalt   10 

7.  Columnar  Basalt,  the  upper  range  of  pillars  at  Bengore-Head  54 

8.  Irregular  Prismatic  Basalt.   In  this  bed  the  wacke  and  wood 

coal  of  Port  Noffer  are  situated    .       .       .       .       .    .  54 

9.  Columnar  Basalt,  the  stratum  which  forms  the  Causeway  by 

its  intersection  with  the  plane  of  the  sea  .       .       .  .44 

10.  Bole,  or  Red  Ochre   22 

11,12,13.  Tabular  Basalt,  divided  by  seams  of  Bole  .       .  .80 

14,15,16.  Tabular  Basalt,  occasionally  containing  Zeolite     .    .  80 
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It  is  observable  that  the  dimensions  of  the  columns  diminish  and 
the  perfection  of  their  structure  inci-eases  as  the  strata  descend.  Thus 
the  most  perfect  arrangement  is  found  in  the  lowest  stratum,  of 
which  arrangement  the  Causeway  affords  the  most  perfect  specimen. 
The  upper  part  of  the  stratum  being  here  denuded  for  a  distance  of 
about  300  yards,  exhibits  an  irregular  pavement  formed  of  the  tops 
of  polygonal  columns,  so  closely  arranged  that  the  blade  of  a  knife 
can  with  difficulty  be  inserted  in  the  interstices.  The  columns  are 
chiefly  hexagonal,  but  polygons  of  five,  seven,  and  eight  sides  are  of 
frequent  occurrence ;  and  there  is  one  instance  of  a  triangular  prism. 
These  columns  are  divided  into  joints  of  unequal  length  ;  each  joint 
is  formed  by  the  adjacent  extremities  being  relatively  convex  and 
concave,  an  arrangement  which  is  further  secured  by  the  overlapping 
of  the  external  angles.  These  convexities  and  concavities  are  seg- 
ments of  spheres,  the  base  of  each  of  which  occupies  a  circle  inscribed 
in  the  polygon  of  the  pillar;  the  intervals  intercepted  between  the 
peripheries  of  these  circles  and  the  sides  of  the  polygon  are  all  in  the 
plane  perpendicular  to  the  axis  of  the  column.  The  stone  is  the 
most  compact  and  homogeneous  variety  of  basalt,  and  is  more  or  less 
Bonoroua  when  struck  with  a  hard  substance.  The  entire  mass  of 
these  columns,  of  which  about  thirty  feet  are  exposed  above  the 
surrounding  shingle  at  the  highest  point  of  their  denudation,  bears 
a  strong  resemblance  to  an  artificial  mole  projecting  from  the  base  of 
the  cliff  into  the  sea. 

It  is  probable  that  the  columnar  beds  of  which  the  exposed  edges 
present  these  remarkable  appearances  along  the  coast  underlie  the 
capping  of  tabular  basalt  to  a  considerable  distance  inland,  as  columnar 
fajades  break  out  on  the  seaward  slope  of  the  entire  line  of  elevations 
extending  from  Ballycastle  to  Bushmills,  and  indications  of  a  columnar 
tendency  have  been  observed  in  beds  of  tabular  basalt  as  far  inland  as 
Glen  Rovel,  near  Cushindall,  and  at  the  Cave-Hill,  near  Belfast.  Along 
the  coast  at  Ushethaven,  Roanscarave,  and  Thivigh,  are  several 
smaller  causeways  nearly  as  perfect  as  the  one  described.  The  colum- 
nar strata  of  the  islands  of  Rathlin  and  StafFa  indicate  the  extent  of 
the  same  formation  northward  and  eastward. 

The  vicinity  of  the  Giants'  Causeway  affords  numerous  appearances 
confirmatory  of  the  opinion  that  the  basalt  when  superinduced  over 
the  secondary  strata  was  in  a  state  of  fusion  from  heat :  such  are 
the  conversion  of  old  red-sandstone  into  hornstone,  the  conversion  of 
clay-slate  into  flinty-slate,  the  conversion  of  coal  into  cinders,  and  in 
numerous  instances  the  conversion  of  chalk  into  granular  marble,  all 
arising  from  the  contact  of  trap  dykes  with  the  altered  strata.  At 
Kenbaau,  near  Ballintoy,  the  basalt  is  found  inclosing  detached  masses 
of  chalk,  as  well  interspersed  through  trap  dykes  as  in  the  mass  of 
the  formation.    Similar  instances  occur  near  the  Cave-Hill. 

Although  this  is  the  most  important  trap  district  in  Ireland,  yet 
basaltic  formations  are  not  altogether  peculiar  to  it,  columnar  fagades 
having  been  observed  in  the  county  of  Limerick.  [Basalt.] 

(Philosophical  Transactions  ;  Transactions  of  the  Geological  Society, 
vol.  iii. ;  Guide  to  the  Giants'  Causeway,  Dublin.) 

GIBBON.  [Htlobates.] 

GIBBSITE,  a  Mineral  consisting  of  a  hydrate  of  alumina.  It 
occurs  in  small  stalactitic  shapes,  or  mammillary,  and  incrusting. 
The  colour  is  grayish  or  greenish-white.  The  surface  is  smooth  but 
nearly  dull.    Structure  sometimes  nearly  fibrous.    Its  hardness  is  3 


to  35.  Specific  gravity  2'3  to  2'4.  It  occurs  in  a  bed  of  iron  ore  at 
Richmond  in  the  United  States  of  America.  This  mineral  results 
from  the  decomposition  of  felspar,  and  consists  of  little  else  besides 
water  and  alumina. 

GIESECKITE,  a  form  of  ElceoUte  from  Greenland.  [El2eolite.] 
|  GIGANTOLITE,  a  Mineral  which  occurs  crystallised  in  six-  and 
twelve-sided  prisms.  Its  cleavage  is  parallel  to  the  six  sides  of  the 
prism.  Colour  greenish  to  dark  steel-gray.  Lustre  between  vitreous 
and  waxy.  Hardness  about  3'5.  Specific  gravity  2'862  to  2-878.  It 
is  found  near  Tammela  in  Finland.    The  following  is  its  analysis  by 


Wachtmeister : — 

Silica   46-27 

Alumina                '.   25-10 

Peroxide  of  Iron        .....  15'60 

Magnesia   3'80 

Protoxide  of  Manganese      ....  0-89 

Potash   2-70 

Soda   1'20 

Fluorine,  a  trace     .       .       .       .       .  . 

Water  with  Ammonia        ....  6'00 

■  101-56 


GILBERTITE,  a  Mineral  occurring  in  plates  lying  irregularly 
together.  Its  colour  is  white  with  a  shade  of  yellow.  Hardness  2'75. 
Lustre  silky.  Translucent.  Specific  gravity  2'648.  It  ill  found  near 
St.  Austell,  Cornwall.    The  following  is  its  analysis  by  Liohunt  :— 


Silica   45-155 

Alumina   401.10 

Lime   4-170 

Magnesia   1.900 

Protoxide  of  Iron   2-430 

Water   4-250 
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GILBER/TSOCRINUS,  a  genus  of  fossil  Echimda,  from  the  Moun- 
tain Limestone.  (Phillips.) 
GILL-COVERS.  [Fish.] 

GILLENIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Rosacea;,  and  the  sub-order  Spirece.  It  has  a  tubularly  campanulate 
5-cleft  calyx,  5  linear  lanceolate  petals,  10-20  stamens,  very  short, 
inclosed  in  the  tube,  5  carpels  almost  united  into  a  five-celled  capsule, 
and  2  seed-i  in  each  cell.  There  are  only  two  species  of  this 
genus. 

G.  trifoliata  has  several  stems  from  the  same  root,  a  foot  or  two  in 
height,  alternate  trifoliate  leaves,  the  flowers,  which  are  few  in 
number,  forming  a  sort  of  panicle.  The  calyx  sub-campanulate,  or 
tubular,  with  the  lower  half  narrowest,  the  border  divided  into  5 
reflexed  acute  teeth.  Petals  5,  the  two  upper  ones  separated  from  the 
three  lower  ones,  white  with  a  reddish  tinge  on  the  edge,  lanceolate, 
unguiculate,  contracted,  and  approximated  at  the  base.  The  stamens 
about  20,  in  a  double  series  within  the  calyx.  Capsules  5,  diverging, 
oblong,  acuminate,  2-valved,  1-  or  2-seeded.  It  is  a  native  of  North 
America  in  shady  places,  from  Florida  to  Canada.  The  root  is 
emetic,  and  possesses  properties  similar  to  those  of  ipecacuanha.  It 
must  however  be  administered  in  larger  doses,  and  is  not  so  certain 
in  its  effects.  Some  authors  attribute  a  tonic  power  to  this  plant 
when  taken  in  small  doses. 

G.  stipulacea  is  distinguished  by  its  foliaceous  ovate  deeply-cut 
stipules.  It  grows  in  humid  woods  and  damp  places  from  Tennessee 
to  Kentucky,  in  North  America.  The  medicinal  properties  of  this 
species  are  the  same  as  those  of  G.  trifoliata. 

The  species  of  Gillenia  are  elegant  and  hardy  plants,  and  are 
therefore  worthy  of  cultivation.  They  grow  best  in  a  peat  soil, 
and  may  be  readily  propagated  by  dividing  at  the  roots  early  in 
the  spring. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 

GILLIESIA'CEiE,  Gillesiads,  a  very  singular  natural  order  of 
Endogens,  with  the  habit  of  the  Scilleous  division  of  Liliacew,  but 
with  extremely  remarkable  flowers.  In  the  first  place  there  are 
several  bracts  at  the  base  of  each  flower,  resembling  a  calyx,  and  in 
reality  constituting  an  involucre ;  and  secondly  the  calyx  is  either  an 
urceolate  6-toothed  body,  or  a  single  lobe  resembling  a  labellurn. 
Of  the  two  known  genera,  Gillesia  and  Miersia,  one  has  six  perfect 
stamens,  the  other  has  only  three  perfect  and  the  remainder  sterile 
and  nearly  obliterated.  They  are  natives  of  Chili.  ('  Botanical 
Register,'  folio  992.) 

GILLS.  [Fish.] 

GILLYFLOWERS,  the  common  name  of  the  Garden  Stock,  Mai- 
thiola  incana.  [Matthiola.] 

GILT-HEAD.    [Chrysophrys  ;  Crenilabrus.] 
GINGER.  [Zingiberace^e.] 

GINSENG,  a  root  found  in  China,  to  which  extraordinary  pro- 
perties have  been  ascribed  :  it  is  not  only  considered  a  universal 
remedy  for  all  maladies,  but  is  spoken  of  in  the  highest  terms  as  a 
specific  in  particular  circumstances.  Volumes  have  been  written  in 
Chinese  upon  the  supposed  virtues  of  this  root.  It  is  affirmed  that  it 
wards  off  fatigue,  invigorates  the  enfeebled  frame,  restores  the 
exhausted  animal  powers,  makes  old  people  young,  and  so  on.  Tho 
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weight  iu  gold  Las  been  given  by  the  Chinese  for  this  root,  which  we 
are  told  grows  only  in  the  most  remote  and  inaccessible  parts  of 
Chinese  Tartary,  where  its  collection  is  attended  by  dangers  suffi- 
cient to  appal  the  stoutest  man.  Nevertheless  botanists  believe  the 
Ginseng  to  be  nothing  more  than  a  plant  called  Panax  quinquefolium, 
also  found  in  North  America,  where  no  such  qualities  as  those  spoken 
of  by  the  Chinese  are  recognised. 

GIRAFFA  (Camelopard  of  Pennant  and  authors),  a  genus  of  Rumi- 
nants, with  persistent  horns  common  to  both  sexes,  comprising  the 
tallest  of  the  known  quadrupeds.  Dr.  J.  E.  Gray  makes  this  genus 
the  type  of  the  tribe  Giraffina.  Horns  covered  with  a  hairy  skin, 
with  a  tuft  of  hair  at  the  tip.    He  gives  the  following  synonyms  : — 

Camelopardina,  Gray,  '  Ann.  Phil.'  1S25  ;  '  Cat.  Mamm.  B.  M.'  xxvi. 
Camelopardalis,  Cuv.  '  Tab.  Elem.'  1798. 

Giraffidce,  Gray,  '  L.  M.  Rep.'  xv.  307,  1821 ;  H.  Smith,  Griffith, 

'  A.  K.'  v. ;  J.  Brookes,  '  Cat.  Mus.'  63,  1828. 
Devexa,  Illiger,  '  Prod.'  101,  1811. 
Plenicornia,  b,  Latr.  '  Fam.  Nat.'  1821. 
Camelopardalidce,  Selys  Longchamps,  1842. 
Elaphiens,  part.,  '  Pomet.'  1.  c.  184. 

JRuminalia  stereoceria,  part.,  'Rafin.  Aual.  Nat.'  56,  1815. 

Ruminantia  B.  Pygnocerate,  part.,  Broun,  '  Index  Paleeont.'  ii.  709. 

Cameli,  ft  Wagler,  '  N.  Syst.  Amph.'  4—31,  1830. 

Cervidce,  part.,  Ogilby,  'P.  Z.  S.'  134,  1836. 

Cervicornia,  §,  Sundevall,  'Pecora,'  52. 

Unguligrada,  part.,  Sundevall,  'Pecora,'  52. 

Ossicornia,  Riippell,  'Verz.  Senck.  Samml.'  183,  1845. 

Camelopardalina,  Sundevall,  '  Pecora,'  52. 

Camelopardinece,  Lesson,  '  N.  Tab.  R.  A.'  168,  1842. 

Les  Girafes,  F.  Cuvier,  '  D.  Sci.  Nat.'  lix.  513. 

Oiraffa  has  the  following  characters  : — Lip  not  grooved,  entirely 
covered  with  hair,  much  produced  before  the  nostril ;  tongue  very 
extensile  ;  neck  very  long ;  body  short ;  hinder  legs  short ;  false 
hoof  none ;  tail  elongate,  with  a  tuft  of  thick  hair  at  the  end. 

G.  Camelopardalis,  the  Giraffe  or  Camel-Leopard,  is  the  only  species. 
It  is  the  Ccrvus  Camelopardalis,  Linn.;  C.  Capensis,  Geoff.,  Ogilby; 
Camelopardalis  Giraffa,  a,  Sundevall;  Giraffa  Camelopardalis,Brissou ; 
Camelopardalis  Girafa,  Gmelin. 

There  is  a  pale  variety,  which  has  the  following  synonyms  :— 
Camelopardalis  Girafa,  ft  jEthiopica,  Sundevall;  Camelopardalis 
Sennaarensis,  Geoff. ;  Camelopardalis  JSthiopicus,  Ogilby ;  Camelo- 
pardalis, Plin. ;  Camelo-pardalus,  Jonst. ;  Camelus  lndicus,  Joust.; 
Gyraffe,  Belon  ;  Tragus  Giraffa,  Klein  ;  Camelopard,  Penn. ;  Kamel 
paard,  Vosmaer  ;  Giraffe — Thevet,  Buffon,  Levaill.,  Shaw,  Lichtenst. ; 
Giraffe,  or  Cameleopard,  Harris. 

The  structure  and  history  of  this  extraordinary  animal  have  a  high 
interest  for  the  naturalist.  We  shall  first  speak  of  the  anatomy  of 
its  bones. 

The  skeleton  of  a  Giraffe  arrests  the  attention  of  the  observer  at 
once  : — the  head  lifted  on  high  upon  the  extremely  elongated  neck, 
the  high  withers,  and  the  slender  length  of  limb,  taken  together,  con- 
trast strangely  with  the  bony  fabrics  of  the  other  quadrupeds.  A 
man  who  looks  up  at  such  a  skeleton  for  the  first  time,  and  without 
previous  knowledge  of  its  structure,  must  be  struck  at  finding  that 
the  towering  neck  consists  of  exactly  the  same  number  of  bones  that 
form  his  own.  The  skull  is  light  and  thin.  The  horns  are  considered 
by  Dr.  Riippell  (who  during  his  travels  in  Northern  Africa  obtained 
in  Nubia  and  Kordofan  three  specimens,  two  males  and  one  female) 
as  constituting  the  principal  generic  character,  they  being  formed  by 
distinct  bones,  united  to  the  frontal  and  parietal  bones  by  a  very 
obvious  suture,  and  exhibiting  throughout  the  same  structure  as  the 
other  bones.  In  both  sexes,  he  observes,  one  of  these  abnormal  bones 
is  situated  on  each  branch  of  the  coronal  suture,  and  the  male  possesses 
an  additional  one,  placed  more  anteriorly,  and  occupying  the  middle 
of  the  frontal  suture.  The  existence  of  this  third  appendage  is  con- 
sidered to  furnish  a  complete  refutation  of  Camper's  theory  with  regard 
to  the  unicorn,  namely,  that  such  an  occurrence  is  contrary  to  nature, 
and  to  prove  at  least  the  possibility  of  the  existence  of  such  an  animal. 
This  appendage  is  conspicuous  in  the  plate  containing  the  crania 
('Atlas  zu  der  Reise  im  Nordlichen  Afrika,'  von  Eduard  Riippell; 
pi.  9,  fig.  a,  a) ;  and,  as  it  is  there  represented,  rises  abruptly  from 
the  os  frontis  with  all  the  appearance  of  a  third  horn.  Cuvier,  in  his 
last  edition  of  the  'Regne  Animal'  (1829),  follows  Dr.  Riippell ;  and, 
speaking  of  the  horns,  says  their  bony  core  (noyau  osseux)  is  articu- 
lated in  youth  by  a  suture  on  the  frontal  bone.  In  the  middle  of  the 
chanfrein  is  a  tubercle,  or  a  third  horn,  larger  and  much  shorter,  but 
equally  articulated  by  suture. 

The  well-known  accuracy  of  Dr.  Riippell  demands  every  degree  of 
respect ;  and  if  the  figure  alluded  to  be  a  correct  representation  of 
the  ordinary  state  of  the  adult  Nubian  male  Giraffe,  and  not  an  acci- 
dental deformity,  the  third  horn  would  form  a  good  ground  for  specific 
distinction.  There  are  skulls  of  the  Cape  Giraffe,  both  male  and 
female,  in  the  museum  of  the  College  of  Surgeons,  and  that  of  the 
male,  which  is  an  adult  with  the  persistent  teeth,  has  no  such  horn  ; 
but  there  is  a  considerable  gradually-rising  protuberance,  which  is 
more  strongly  developed  than  the  same  part  in  the  female  cranium. 
In  all  the  crania  which  we  have  seen,  and  in  all  the  living  specimens, 


the  females  possess  this  protuberance  as  well  as  the  males,  though 
not  in  so  high  a  degree  of  development ;  and  the  true  horns,  at  least 
the  bony  cores,  are  much  larger  in  the  male  than  in  the  female.  It 
may  be  said  that  the  living  and  dead  specimens  which  were  at  first 
received  from  North  Africa  were  comparatively  young,  though  some 
of  them  were  not  so  very  young.  In  the  giraffes  in  the  Garden  of  the 
Zoological  Society  at  the  Regent's  Park  the  protuberance  will  be  seen, 
though  that  of  the  female  is  not  quite  so  highly  marked  perhaps  as 
those  of  the  males.  Iu  a  paper  read  before  the  Zoological  Society  of 
London,  Professor  Owen  has  shown  that  this  middle  protuberance 
arising  from  the  head  is  not  a  true  horn  articulated  by  a  suture,  but 
merely  a  thickening  of  the  os  frontis.  This  position  Professor  Owen 
is  enabled  to  lay  down  from  the  section  of  the  skull  of  a  male 
(Northern)  Giraffe,  and  from  the  examination  of  various  crania  of 
both  Nubian  and  Cape  (male  and  female)  old  and  young  giraffes. 
There  appears  to  be  no  evidence  to  lead  to  the  conclusion  that  there 
is  anything  at  any  time  in  this  part  of  the  structure  naturally  that 


Skull  of  the  male  Giraffe,  from  RuppelPs  figure. 

can  be  considered  more  than  a  mere  frontal  protuberance  occasioned 
by  the  thickening  of  the  bone — a  protuberance  which  will  not  sepa- 
rate upon  maceration  as  the  two  horns  will,  in  the  young  animal  at 
least.  The  lightness  of  the  cranium  is  owing  in  great  measure  to  the 
sinuses,  which  are  minutely  described  by  Professor  Owen  in  his  paper ; 
these  run  along  the  whole  upper  part  of  the  cranium,  and  the  occiput 
is  raised  by  their  extension.  He  shows  that  a  principal  object  of 
these  sinuses  is  to  increase  the  surface  of  the  attachment  of  the  liga- 
ment supporting  the  head,  and  draws  attention  to  the  remarkable 
vertical  extension  of  the  condyles  of  the  occiput — a  structure  which 
enables  the  animal  to  tilt  its  head  back,  and  gracefully  and  easily  to 
raise  it  till  it  is  on  a  line  with  the  neck.  The  reader  will  find  the 
section  of  the  head  above  alluded  to  in  the  museum  of  the  Royal 
College  of  Surgeons.  In  the  same  museum  he  will  find  entire  crania 
of  the  Cape  Giraffe  (male  and  female),  with  other  detached  bony  parts, 
and  a  perfect  skeleton  of  the  Nubian  Giraffe,  though  it  is  that  of  a 
comparatively  young  animal.  The  position  and  appearance  of  the 
elastic  cartilages  on  the  posterior  edges  of  the  scapulse  are  here  exhi- 
bited, a  beautiful  provision  for  the  easy  springy  carriage  of  the  body, 
which  is  principally  suspended  from  the  muscles  there  attached,  and 
slung  as  it  were  between  these  points  and  the  sternal  and  lumbar 
regions.  In  the  British  Museum  and  the  museums  of  the  Geological 
Society  and  College  of  Surgeons,  Loudon,  are  specimens  of  the  skele- 
tons of  this  animal. 

Professor  Owen  found  the  ligamentum  nucha?  immense,  consisting 
of  two  bilateral  moieties ;  it  commences  at  the  sacrum,  gains  fresh 
accessions  from  each  dorsal  vertebra,  the  spines  of  which  are  remark- 
ably elongated  for  that  purpose,  is  inserted  into  all  the  cervical 
vertebrae,  with  the  exception  of  the  atlas,  and  attached  to  the  extended 
surfaces  of  the  occipital  region  of  the  skull  produced  by  the  organisa- 
tion above  alluded  to.  Before  we  proceed  to  notice  the  softer  parts 
we  must  refer  to  the  dentition,  which  offers  the  same  formula  as  that 
characteristic  of  the  deer,  goat,  antelope,  sheep,  and  ox,  namely, 

Incisors,  —  ;  canines,  —  ;    molar3,  ?ZZ?  =  32. 
8  0  6—6 

In  the  '  Nova  Acta  Physico-medica  Academise  CBesarese  Leopoldino- 
Carolinrc  Natura3  Curiosorum,'  torn,  xii.,  part  1,  is  a  paper  by  Dr. 
D'Alton  on  the  teeth  of  the  Giraffe,  written,  it  would  seem,  princi- 
pally with  a  view  to  correct  the  notion  apparently  entertained  by  Dr. 
Bojanus  in  a  preceding  paper  in  the  same  part,  not  only  that  the 
dentition  of  the  Merycothcrium  has  certain  points  indicatory  of  that 
animal  being  intermediate  between  the  camels  and  the  sheep,  "  camel- 
inum  inter  et  ovillum  genus,"  but  that  it  might  possibly  be  the  Giraffe. 
Dr.  D'Alton  figures  the  teeth  of  the  latter,  and  shows,  by  a  compari- 
son with  those  of  the  Merycotherium,  their  discrepancy  both  in  size 
and  structure  from  those  of  the  fossil  animal. 

The  tongue  of  the  Giraffe  r-  piires  particular  notice.  Sir  Everard 
Home  remarks,  that  besides  oeiug  the  organ  of  taste,  it  has  many 
properties  of  the  proboscis  of  the  elephant,  one  being  an  elongation 
of  the  organ  of  smell,  the  other  of  taste.    The  proboscis  is  incapable 
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of  elongation,  he  observes,  beyond  one  incb  in  extent,  in  consequence 
of  its  cartilaginous  tubes;  while  the  tongue  may  be  extended  to 
17  inches  after  death,  and  can  in  the  living  body  lie  so  diminished  in 
size  as  to  be  inclosed  within  the  animal's  mouth. 

Some  mechanism,  he  remarks,  must  exist  by  which  this  elongation 
may  be  performed,  as  in  the  tongue  of  the  rein-deer ;  but  he  states 
that  a  post-mortem  examination  would  be  necessary  to  decide  this. 
He  notices  the  organ  as  being  very  smooth  ;  that  is,  it  is  smooth  when 
the  papillre  are  not  raised,  as  they  can  be  at  pleasure,  but  rougher 
when  they  are,  and  slightly  adhesive;  it  is  spotted,  but  the  spots  are 
not  raised,  and  there  is  a 
black  rete  mucosum,  to  pre- 
vent, as  he  thinks,  the  sur- 
face from  being  blistered  by 
the  exposure  to  the  sun. 
"In  the  absence  of  an  op- 
portunity," continues  Sir 
Everard,  "  of  examining  the 
internal   structure  of  the 
Xariffa's  tongue  after  death, 
I  was  led  to  the  opinion 
that  the  change  of  size  is 
effected  by  the  organ  con- 
taining a  reservoir,  out  of 
the  course  of  the  circulation, 
which  can  be  filled  with 
blood  at  the  will  of  the 
animal,  so  as  to  give  it 
rigidity,  and  enable  it  to 
extend  itself  for  the  per- 
formance of  the  different 
actions  in  which  it  is  em- 
ployed with  the  smallest 
possible  degree  of  muscular 
exertion.     It  occurred  to 
me  at  the  same  time,  that 
whatever  construction  may 
be  the  means  by  which  the 
Xariffa's  tongue  is  able  to 
apply  itself  to  such  various 
purposes,     whether  that 
which  appeared  to  me  pro- 
bable, or  any  other,  some- 
thing similar  would  be  met 
with  in  other  animals,  par- 
ticularly in  the  tongue  of 
the  deer,  which,  after  death, 
readily  admits    of  being 
drawn  out  to  the  extent  of 
8   inches,  although  when 
immersed  in  rectified  spirits 
it   contracts  to   5  inches. 
For  the  purpose  of  such 
an  examination,  a  deer's 
tongue,  recently  after  the 
animal's  death,  was  injected 
with  minute  red  injection, 
so  as  to  distend  the  arteries 
and  show  the  course  of  the 
circulation  in  them  to  the 
greatest  advantage.  This 
tongue  was  afterwards  di- 
vided longitudinally  in  a 
perpendicular  direction,  also 
in  a  horizontal  one,  to  show 
the  muscles  of  which  it 
is  composed,  as  well  as  the 
other  parts  that  it  con- 
tained."    From  this  examination,   the  structure   of  the  tongue 
of  quadrupeds  in  general  is  described  by  Sir  Everard  as  being 
longitudinally  divided  into  two  equal  portions  by  a  middle  line  ; 
the  muscular  structure  occupies  the  whole  of  the   interior  sub- 
stance, receiving  a  large  supply  of  nerves  and  bloodvessels  from  a 
lateral  nerve  and  artery  that  pass  aloDg  the  outer  edge  ;  these  are 
imbedded  in  a  very  loose  cellular  tissue,  the  texture  of  which  admits 
of  the  bloodvessels  being  distended  to  a  very  great  degree,  so  as  to 
enlarge  the  volume  of  the  tongue ;  and  beyond  this  tissue,  surround- 
ing and  forming  a  case  for  the  whole  of  the  upper  and  lateral  part  of 
the  organ,  is  a  strong  very  elastic  covering  of  some  thickness,  which 
yields  when  the  muscles  and  the  trunks  of  the  arteries  are  distended 
with  blood,  so  as  to  give  both  extent  and  rigidity  to  the  organ,  and 
admit  of  the  different  actions  in  which  it  is  employed.    Sir  Everard 
then  adds,  that  there  can  be  no  doubt  of  the  structure  of  the  Xariffa's 
tongue  being  the  same  ;  its  actions  depending  upon  the  combined 
powers  of  muscular  contraction  and  elasticity ;  its  increase  and  dimi- 
nution of  size  arising  from  the  bloodvessels  being  at  one  time  loaded 
with  blood  and  at  another  empty. 

The  chief  modification  in  the  muscles  of  the  tongue  is  in  those 


destined  to  retract  it.  Professor  Owen,  in  a  note  to  his  edition  of 
'Hunter's  Animal  QSconomy'  (8vo.,  London,  1837),  says,  "A  most 
beautiful  and  forcible  example  of  the  use  of  tendon  in  limiting  the 
length  of  a  muscle  to  the  extent  of  motion  required  to  be  produced 
in  the  part  to  be  moved,  occurs  in  the  sterno-thyroidei  of  the  Giraffe. 
Had  these  muscles  been  continued  fleshy  as  usual  from  their  origin, 
through  the  whole  length  of  the  neck  to  their  insertion,  it  is  obvious 
that  a  great  proportion  of  the  muscular  fibres  would  have  been 
useless,  because  such  a  condition  of  the  muscle  would  have  been 
equal  to   have    drawn    down  the  larynx  and  os   hyoides  mora 

than  one-third  of  the  ex- 
tent of  the  neck,  which  is 
neither  required  nor  per- 
mitted by  the  mechanical 
attachments  of  the  parts. 
The  sterno-thyroidei  there- 
fore proceed  from  the  head 
of  the  sternum  blended 
together  in  one  fleshy  fasci- 
culus for  about  9  inches, 
and  end  in  a  tendon  which 
is  continued  for  6  inches ; 
this  then  divides,  and  the 
muscles  proceed  again 
fleshy  for  about  16  inches, 
when  a  second  tendon  in- 
tervenes in  each  between 
the  preceding  and  the  next 
fleshy  portion,  which  is 
finally  inserted  into  the 
thyroid  cartilage,  and  by  a 
continued  fascia  into  the  os 
hyoides  :  thus  the  quantity 
of  contractile  fibre  is  propor- 
tioned to  the  required  extent 
of  motion  by  intervening 
tendons ;  the  sterno-hyoidei 
being  wanting,  or  their 
place  supplied  by  the  sterno- 
thyroidei,  as  in  some  other 
ruminants.  The  analogue 
of  the  omo-hyoideus  is  in 
the  same  animal  adjusted  to 
its  office  by  a  different  and 
more  simple  modification ; 
its  origin  is  removed  from 
the  shoulder-blade  to  the 
nearest  point  (the  third 
cervical  vertebra),  from 
which  it  could  act  with  tha 
requisite  force  and  extent 
upon  the  os  hyoides." 

Sir  Everard  Home  fancied 
that  the  Giraffe  on  which 
he  made  his  observations, 
the  individual  belonging  to 
George  IV.,  preferred  lick- 
ing the  hand  of  a  lady  to 
that  of  a  man.  Mr.  Davis, 
who  saw  a  great  deal  of  the 
animal,  never  observed  this. 
It  may  be  easily  believed 
that  the  animal  distin- 
guished the  fair  hand 
from  which  it  received 
gifts  and  attention ;  but 
certainly  the  giraffes  in  the 
Zoological  Garden  at  the 
Regent's  Park  exhibit  no  such  preference.  They  appear  to  use  their 
tongues  generally  as  organs  of  examination,  and  the  power  of 
prehension  is  so  great  that  we  have  seen  the  tongue,  when  extended 
to  the  utmost,  grasp  an  ordinary  lump  of  sugar,  of  which  the  animals 
seem  very  fond,  and  convey  it  into  the  mouth.  We  have  also  observed 
the  giraffes  retrovert  the  tongue  for  the  purpose  of  cleaning  the 
nostrils,  an  office  which  its  flexibility  enables  it  to  perform  in  the  most 
perfect  manner.  The  utility  of  such  a  power  of  prehension  and 
extension  to  an  animal  whose  principal  food  consists  of  the  leaves 
and  slender  twigs  of  trees  is  manifest.  Mr.  Davis  says  that  the  tongue 
can  be  so  tapered  as  to  enter  the  ring  of  a  very  small  key. 

With  regard  to  the  stomach  and  digestive  organs  generally,  the 
Giraffe,  it  is  true,  wants  the  receptacle  for  water  which  the  camel  and 
dromedary  possess.  There  are  no  water-cells  belonging  to  the  rumen 
as  there  are  in  Camelidw ;  and  this  part  of  the  structure  is,  as 
Professor  Owen  points  out,  fashioned  according  to  the  horned  rumi- 
nant type.  But  he  also  shows  that  the  reticulum  is  not,  as  stated  by 
Sir  Everard  Home,  "  destitute  of  the  cellular  structure  met  with  in 
other  ruminants,"  but  that  it  has  cells,  though  very  shallow  ones,  as 
in  the  rein-deer.    Professor  Owen  further  states  that  the  coils  of  the 


Skeleton  of  Giraffe ;  the  curved  outline  from  the  posterior  edge  of  the  scapula  shows  the 
position  of  the  elastic  cartilage  above  alluded  to. 
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colon  in  the  Giraffe  are  spiral,  as  they  are  in  the  deer  and  in  the 
antelopes  ;  and  that  like  them  it  has  a  simple  csecurn,  which  is  2  feet 
2  inches  iu  length.  The  first  giraffe  (female)  dissected  by  Professor 
Owen  had  a  double  gall-bladder,  each  bladder  of  the  usual  size  :  this 
is  preserved  in  spirit  in  the  museum  of  the  College.  The  other  two 
giraffes  (males)  wei-e  without  a  trace  of  gall-bladder.  He  believes 
therefore  that  absence  of  the  gall-bladder,  as  in  the  deer  (the  antelopes 
have  it),  is  the  rule. 


Head  of  Giraffe  (Nubian)  with  the  tongue  elongated. 


Head  of  Giraffe  (profile),  showing  the  frontal  protuberance  and  the  mane. 
(Nubian.) 


The  kidneys  in  the  giraffes  examined  by  Professor  Owen  were 
not  lobulated  as  in  the  ox,  but  simple,  as  in  the  deer  and  antelopes. 

Professor  Owen  found  the  male  organs  to  agree  with  the  horned 
ruminant  type  ;  that  is,  the  prostate  is  divided,  not  single  as  in  the 
camel.  There  is  a  peculiarity  in  the  termination  of  the  urethra;  for 
it  is  continued  as  a  membranous  canal  one  inch  and  a  half  beyond 
the  extremity  of  the  glans,  adhering  to  the  prepuce.  The  female 
organs  differ  also  from  those  of  the  camels,  and  agree  -with  those  of 
the  true  ruminants,  exhibiting  processes  for  the  cotyledons  in  the 
interior  of  the  cornua. 

These  are  the  principal  observations  made  by  Professor  Owen  in 


his  interesting  paper,  but  he  also  notices  one  beautiful  provision  in 
the  structure  of  the  animal  which  we  must  not  omit.  The  nostrils 
of  the  Giraffe  are  provided  with  cutaneous  sphincter  muscles,  and 
can  be  shut  at  will  like  the  eyes.  Professor  Owen  supposes  that  the 
object  of  this  mechanism  is  to  keep  out  the  sand  when  the  storms  of 
the  desert  arise. 

Every  one  must  be  struck  with  the  beautiful  large  eye  of  the 
Giraffe  ;  and  it  will  be  found  upon  further  examination  that  it  is 
so  placed  that  the  animal  can  see  much  of  what  is  passing  on 
all  sides,  even  behind  it,  without  turning  the  head.  Thus  it  is 
approached  with  the  greatest  difficulty  ;  and  if  surprised,  or  run 
down,  it  can  direct  the  rapid  storm  of  kicks  by  which  it  defends 
itself  in  the  most  accurate  manner.  We  need  hardly  add  that  the 
horny  hoofs  arc  divided,  and  that  the  two  small  lateral  toes  generally 
seen  in  the  true  ruminants  are  wanting. 

We  now  proceed  to  speak  of  the  history  and  arrangement  of  the 
Giraffe : — In  Deut.,  xiv.,  where  there  is  an  enumeration  of  meats, 
clean  and  unclean,  we  find  (verse  5),  among  the  beasts  which  the 
Israelites  are  permitted  to  eat,  "  the  hart,  and  the  roebuck,  and  the 
fallow  deer,  and  the  wild  goat,  and  the  pygarg,  and  the  wild  ox,  and 
the  chamois."  So  it  stands,  or  with  very  slight  variation,  in  the  more 
modern  English  translations.  In  the  black-letter  Bible  "imprinted 
at  London  by  Robert  Barker,  printer  to  the  king's  most  excellent 
majestie  (1615),"  we  find  the  same  verse  thus  written:  "The  hart, 
and  the  roebucke,  and  the  bugle,  and  the  wilde  goate,  and  the 
unicorne,  and  the  wild  oxe,  and  the  chamois."  In  the  '  Physica 
Sacra,'  the  verse  is  thus  given  in  Latin  : — "Cervum,  Capream,  Ibicem, 
(a)  Hircocervum,  '  (b)  Unicornem,  Urum  et  Tarandum  ; ' "  and  a  note 
adds,  "  (a)  Alii  legunt  Bubalum  aut  Bovem  Sylvestrem,  (J)  Tragela- 
phum."  Opposite  to  this  stands  the  following  version  of  the  same  : 
"  Cervum  et  Capream,  Bubalum,  Tragelaphum,  Pygargum,  Otygem, 
Camelopardalum."  These  are  the  Tigurine  and  Vulgate  versions. 
The  original  word,  it  appears,  is  im,  Zemer,  and  Scheuchzer  observes 

that  Hieronymus,  many  interpreters,  and  many  versions  render  the 
word  by  Camelo-pardalis,  which  is  the  Zurapha,  Zerafet,  and  Ziirafet 
(plur.  Zerafi  and  Zeraif),  of  the  Arabians;  Siirnapa,  Ziirnapa,  Ziirnepa, 
of  the  Turks;  an  interpi'etation  which  renders  the  Arabians  and 
Jews  doubtful  whether  the  flesh,  which  is  said  to  be  hard  and 
difficult  of  digestion,  be  permitted  by  the  law.  Bochart  rejects  the 
term  Camclopardalis,  because  that  animal  is  not  an  inhabitant  of 
either  Arabia  or  Palestine,  but  of  Nubia  and  Ethiopia,  and  therefore 
was  long  unknown  to  Europeans.  Scheuchzer  adds  that  Aristotle 
says  nothing  about  the  Camelopard  or  Cameleopard — "  de  ea,  nil 
prorsus  habet  Aristoteles" — and  that  the  first  of  the  Greeks  who 
described  it  was  Agatharchides,  who  lived  in  the  time  of  the  sixth 
Ptolemy  (Philometor).  This  animal,  he  continues,  was  not  seen  at 
Rome  before  the  time  of  Csesar ;  "  Unde  iuferre  licet,  non  iguotam 
fuisse  duntaxat  Mosis  tempore,  sed  et  Alexandri,  qui  Mose  posterior 
est  anuis  1200."  Wherefore  the  commentator  has  recourse  to  the 
Cervine  or  Caprine  genus,  and  selects  the  Rupicapra  (Chamois), 
observing  that  '  our  two  versions '  read  Tarandum  (the  rein-deer, 
which,  he  says,  iu  Meninzk.  Lex.  has  the  cognomen  of  Siirnapa  and 
Giraffa).  In  Scheuchzer's  plate  (cexxix.)  of  the  clean  and  unclean 
animals  (Levit.,  xi.  2),  the  Giraffe  does  not  appear,  but  at  pi. 
cccxli.  (Deut.,  xiv.  5),  he  figures  a  Cameleopardalis  and  Tarandus 
— '  Cameel-Pardel '  and  '  Rennthier,'  the  former  with  sharp  antelope- 
like horns,  and  the  latter  with  a  spotted  skin  and  somewhat  extra- 
ordinary antlers.  With  the  exception  of  the  head  and  horns,  that 
part  of  the  Camelopard  which  appears — the  hind-quarters  are  hidden 
by  the  other  figure — is  not  bad.  Both  figures  appear  to  be  copies 
from  Jonston,  who  seems  to  have  copied  one  of  bis  Camelopards 
from  Gesner.  Scheuchzer  introduces  the  body  and  head  of  a  Came- 
lonard  with  the  same  antelope-like  horns,  but  rather  more  curved  in 
the  background  of  pi.  xxxii.  (Gen.  iii.  21).  The  commentator 
in  the  '  Pictorial  Bible,'  where  a  good  cut  of  the  Giraffe  is  given,  says, 
with  reference  to  the  word  '  chamois,'  "  The  Arabic  version  under- 
stood that  the  Giraffe  was  meant  here,  which  is  very  likely  to  have 
been  the  case  ;  for  the  Chamois  is  not  met  so  far  to  the  southward  as 
Egypt  and  Palestine.  The  Giraffe  or  Cameleopard  (Camelopardalis 
Giraffa)  is  a  singular  as  well  as  beautiful  creature  found  in  the  central 
parts  of  Africa.  The  Jews  had  probably  many  opportunities  of 
becoming  acquainted  with  the  animal  while  in  Egypt,  as  had  also  the 
Seventy,  who  resided  there,  and  who  indicate  it  in  their  translation 
of  the  Hebrew  name." 

Belzoni  notices  the  Camelopard  on  the  walls  of  the  sekos  of  the 
Memnonium,  and  on  the  back  of  the  temple  of  Erments.  In  Gau's 
'Nubien'  (pi.  15)  is  the  representation  of  a  relief,  for  the  general 
character  of  which  we  refer  to  the  work  itself,  and  to  the  interesting 
account  published  in  the  '  Library  of  Entertaining  Knowledge  : 
British  Museum — Egyptian  Antiquities,'  vol.  i.  Iu  the  procession 
appears,  among  other  animals,  a  well-executed  figure  of  a  Giraffe  led 
by  a  man  dressed  in  skins.  The  author  of  the  useful  and  amusing 
book  last  quoted  supposes  the  relief  to  represent  the  booty  obtained 
after  a  victory. 

Rosellini,  in  his  great  work  on  Egypt,  gives  the  coloured  engraving 
of  a  Pompa,  wherein  a  Giraffe  ('  M.C.,'  No.  xxii.,  fig.  2),  the  spots  on 
which  are  very  close,  is  depicted  as  led  by  two  men,  who  hold  cords 
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tied  to  the  fore  legs  below  what  is  called,  in  common  parlance,  the 
knee.  A  green  monkey  with  a  red  face,  &c,  and  a  long  tail,  is 
climbing  up  the  Giraffe's  neck.  The  subligacula  of  the  leaders,  who 
appear  to  be  Nubians  (?),  are  different ;  those  of  the  one  are  spotted 
like  a  leopard-skin,  and  this"  man  has  a  dark  blue  close  cap  on  his 
head ;  those  of  the  other  show  a  sort  of  reticulated  pattern,  and  he 
wears  a  close  cap  with  a  light  ground  and  light  blue  spots.  And  here 
it  is  worthy  of  note  that  we  find  in  the  enumeration  of  the  rare 
animals  exhibited  in  the  Pompa  of  Ptolemy  Philadelphus  at  Alex- 
andria, described  in  so  lively  a  manner  by  one  of  the  Deipnosophists 
(Athenpeus,  lib.  v.  c.  8,  s.  32),  one  camelopard — ica/jLTiAowdpSaAis  /xia. 

Whether  the  iirwdpStos  (Hippardius — Horse-Pard)  of  Aristotle  (lib.  ii., 
c.  1)  be  the  Giraffe  appears  to  be  doubtful,  and  the  prevailing  opinion 
seems  to  be  that  he  meant  by  the  word  some  species  of  Deer.  The 
passage  which  mentions  the  iVWAaipos  (Hippelaphus — Horse-Stag  or 
Horse-Deer)*  states  that  both  these  animals  have  cloven  feet  and  the 
head  armed  with  horns,  but  that  the  female  of  the  Hippelaphus  has 
no  horns ;  thereby  intimating  that  the  female  of  the  Hippardius  had. 
This  however  would  be  equally  applicable  to  the  rein-deer. 

The  celebrated  Pranestine  pavement,  said  to  have  been  made  by 
the  direction  of  Sylla,  who  had  held  the  office  of  quaestor  in  Numidia, 
represents  the  Giraffe  both  grazing  and  browzing,  and  it  seems  to  be 
a  good  opinion  that  the  artists  employed  to  work  in  mosaic  even  in 
Italy  and  Spain  were  Egyptian  Greeks.  Still  the  animal  itself  does 
not  appear  to  have  been  seen  in  Italy  before  the  time  of  Julius 
Ccesar,  who  exhibited  it  among  other  animals  in  the  Circensian 
games.t 

In  his  description  Pliny  appears  to  have  taken  the  darker  parts  of 
the  skin  of  the  animal  as  forming  the  ground  colour,  and  relieved  by 
the  lighter  tint.  This  is  probably  the  same  animal  as  that  mentioned 
by  Varro,  who  alludes  to  a  Camelopardalis,  as  having  been  lately 
brought  from  Alexandria,  in  figure  like  a  camel  and  spotted  like  a 
panther.  The  Giraffe  afterwards  became  a  not  unfrequent  and  con- 
spicuous part  of  the  Roman  shows.  Thus  the  third  Gordian  had  ten 
at  one  time.  We  trace  the  animal  in  the  writings  of  Artemidorus, 
Strabo,  Oppiau,  Heliodorus,  and  others,  till  the  great  blank  of 
literature  intervenes. 

After  the  revival  of  letters,  we  find  in  Belon  a  good  description 
upon  the  whole,  and  a  very  tolerable  figure.  In  the  small  4to. 
entitled  'Portraits  d'Oyseaux,  Animaux,  Serpens,  Arbres,  Hommes 
et  Femmes  d'Arabie  et  Egypte,  observez  par  P.  Belon  du  Mans,  le 
tout  enrichy  de  Quatrains,  pour  plus  facile  cognoissance  des  Oyseaux, 
et  autres  Portraits '  (1557),  the  figure  is  given  with  only  the  following 
notice  and  quatrain  above  and  below  it : — '  Portrait  de  la  Giraffe, 
nommde  en  Latin  Camelopardalis  :  les  Arabes  l'appellent  Zurnapa.' 
The  quatrain  is — 

"  Belles  de  corps  les  Giraffes,  ct  doulces, 
Ont  en  maintien  du  Chenieau  la  maniere. 
Leurs  pieds  sont  haults  devant  et  bas  derrierc  ; 

Toil  blanc  ct  roux  ;  comes  courtes  et  mousses." 

Gillius  states  that  he  saw  three  at  Cairo,  and  gives  a  description  of 
the  animal.  Prosper  Alpinus  relates  that  he  saw  a  Camelopardalis, 
"quern  Arabes  Zurnap,  et  nostri  Giraffam  appellant,"  and  likens  it  to 
a  very  elegant  small  horse. 

Gesner,  who  among  other  synonyms,  enumerates  Giraffa  (alias 
Gyrapha,  Girapha)  as  the  name  of  the  Camelopardalis^  or  Camclo- 
pardus,  or  Camelus  Indica,  gives  also  Zirafa,  as  well  as  Nabis 
(^Ethiopian),  Girnaffa  (Persian),  and  Serapha  (Arabian).  His  figure, 
which  he  says  is  taken  from  an  Italian  printed  book,  by  an  anony- 
mous author,  is  evidently  made  up  principally  from  the  descriptions 
of  the  ancients.  It  has  antelope-like  subrecurved  sharp  horns,  and  a 
short  sharp-pointed  tail  with  something  of  an  upward  curve,  in  which 
may  be  traced  the  '  caudam  Dorcalidis,  id  est  Capreoli,'  as  the  text 
has  it,  attributed  to  the  animal  by  Oppian.  In  the  'Additiones' 
(Icones,  &c.)  is  presented  a  much  better  figure,  as  far  as  the  horns  are 
concerned,  but  with  a  neck,  and  of  a  height,  generally  out  of  all 
proportion.  The  drawing  is  said  to  have  been  diligently  taken  at 
Constantinople,  where  the  animal  had  been  sent  as  a  present  to  the 
emperor  of  the  Turks,  and  transmitted  to  a  friend  in  Germany,  a.d. 
1559.    The  figure  is  without  spots. 

Aldrovandus  gives  a  figure  of  the  animal  with  its  elongated  tongue 
protruded  and  browzing  upon  a  tree,  which,  awkward  though  it  be, 
would  be  not  very  far  wrong,  were  it  not  for  the  flowing  mane  and 
little  sharp  horns  with  a  curve  forwards. 

Jonston  gives  no  less  than  five  figures,  three  with  and  two  without 
spots,  some  with  and  some  without  manes,  under  the  names  of 
Camelopardus,  Camelopardalis,  Gierafra,  and  Cameli  Indici,  but  all 
with  sharp  horus  of  various  degrees  of  curvature,  besides  two  long- 

*  Mr.  Ogilby  says  ('Zool.  Proc.'  1836)  that  Tragelaphus  Hippelaphus 
[Antilope  picta  of  authors),  the  Nylghau  [Aniilope^]  or  Neelghae,  and  not 
the  Saumer  Deer  of  India,  is  the  animal  described  by  Aristotle  under  the  name 
of  Hippelaphus. 

t  "Nabin  (Pliny,  lib.  viii.  c.  18)  .dSthiopes  voeant,  collo  similem  equo, 
pedibus  et  cruribus  bovi,  camelo  capite,  albis  maculis  rutilum  colorem  distin- 
guentibus,  unde  appellata  Camelopardalis,  dictatoris  Caesaris  Circensibus  ludis 
primum  visa  Koma.  Ex  co  subinde  cernitur,  aspectu  magis  quam  feritate 
conspicua  :  quare  etiam  ovis  ferse  nomen  invenit." 


necked  hornless  spotted  quadrupeds,  one  designated  as  Camelus 
Indicus  versicolor,  the  other  as  alius  Camelus. 

It  is  not  to  be  wondered  at  that  some  of  the  figures  and  descriptions 
given  by  such  writers  as  the  author  last  quoted  cast  a  doubt  upon 
the  very  existence  of  the  animal,  and  it  may  not  be  uninteresting, 
before  we  proceed  to  the  later  writers  on  the  natural  history  of  this 
extraordinary  animal,  to  note  some  of  the  other  evidences  preserved 
in  old  or  uncommon  books.  In  the  'Historia  del  Grand  Tamerlane' 
(Madrid,  1782),  "The  ambassadors  sent  by  the  king  of  Castile, 
Henry  III.  (1403 — 2nd  embassy),  to  the  great  Tamerlane,  arrived  at  a 
town  called  Hoy,  now  Khoy,  on  the  confines  of  Armenia,  where  the 
Persian  empire  commences.  At  that  town  they  fell  in  with  an 
ambassador  whom  the  sultan  of  Babylon  had  sent  to  Tamerlane.  He 
had  with  him  as  many  as  twenty  horsemen  and  fifteen  camels,  laden 
with  presents  which  the  sidtan  sent  to  Tamerlane.  Besides  these 
there  were  six  ostriches,  and  an  animal  called  Jornufa  (Giraffe),  which 
animal  was  formed  in  the  following  manner  :  — In  body  it  was  of  the 
size  of  a  horse,  with  the  neck  very  long,  and  the  fure  legs  much 
taller  than  the  hinder  ones ;  the  hoof  was  cloven  like  that  of  the  ox. 
From  the  hoof  of  the  fore  leg  to  the  top  of  the  shoulder  it  was 
sixteen  hands  (palmos);  and  from  the  shoulders  to  the  head  sixteen 
hands  more ;  and  when  it  raised  its  neck  it  lifted  its  head  so  high  as 
to  be  a  wonder  to  all.  The  neck  was  thin  like  that  of  the  stag  ;  and 
so  great  was  the  disproportion  of  the  length  of  the  hinder  legs  to 
that  of  the  fore  legs,  that  one  who  was  not  acquainted  with  it  would 
think  that  it  was  sitting,  although  it  was  standing.  It  had  the 
haunches  slanting  like  the  buffalo,  and  a  white  belly.  The  skin  was 
of  a  golden  hue  and  marked  with  large  round  white  spots.  In  the 
lower  part  of  the  face  it  resembled  the  deer ;  on  the  forehead  it  had 
a  high  and  pointed  prominence,  very  large  and  round  eyes,  and  the 
ears  like  those  of  a  horse ;  near  the  ears  two  small  round  horns,  the 
greater  part  covered  with  hair,  resembling  the  horns  of  deer  on  their 
first  appearance.  Such  was  the  length  of  the  neck,  and  the  animal 
raised  its  head  so  high  when  he  chose,  that  ho  could  eat  with  facility 
from  the  top  of  a  lofty  wall ;  and  from  the  top  of  a  high  tree  it 
could  reach  to  eat  the  leaves,  of  which  it  devoured  great  quantities. 
So  that  altogether  it  was  a  marvellous  sight  to  one  who  had  never 
seen  such  an  animal  before."  ('  Library  of  Entertaining  Knowledge 
— Menageries.') 

In  the  '  Principal  Occurrents  in  John  Leo  (Leo  Africanus)  his  Ninth 
Booke  of  the  Historie  of  Africa'  (Purchas,  lib.  vi.  c.  1,  sec.  9),  we  find 
among  the  animals  of  Ethiopia,  "  The  Giraffa,  so  savage  and  wild 
that  it  is  a  very  rare  matter  to  see  any  of  them  ;  for  they  hide  them- 
selves among  the  deserts  and  woods  where  no  other  beasts  use  to 
come  ;  and  so  soon  as  one  of  them  espieth  a  man  it  flieth  forthwith, 
though  not  very  swiftly.  It  is  headed  like  a  camell,  eared  like  an 
oxe,  and  footed  like  a  * ;  neither  are  any  taken  by  hunters 

but  when  they  are  very  young."  In  the  index  of  the  same  book  we 
find  "  Camelopardalis,  a  huge  wilde  beast;"  and  a  reference  to  page 
1183,  where  we  find  (Purchas,  lib.  vii.  c.  8,  s.  2)  in  the  same  paragraph, 
where  mention  is  made  of  the  Abassine  soil  (Abassia,  from  Fernandez), 
this  sentence :—" Hares,  goats,  harts,  boars,  elephants,  camells,  buffals, 
lions,  panthers,  tigres,  rhinocerotes,  and  other  creatures,  are  there 
seene,  and  one  so  huge  that  a  man  sitting  on  horsebacke  may  pass 
uprighte  under  his  belly ;  his  shape  is  like  a  camell,  but  his  nature 
divers,  feeding  on  leaves  which  he  reacheth  from  the  tops  of  trees 
with  his  necke  stretched  forth."  In  the  margin  is  printed,  "This 
seemeth  to  be  the  Camelopardalis  ;  "  and,  indeed,  the  description  will 
do  very  well  for  it,  with  the  exception  of  the  horse  and  his  rider 
passing  "  upright  under  his  belly." 

Again,  in  the  fifth  volume,  '  The  Sixt  Booke,  chap,  i.,  of  Africa,  and 
the  Creatures  therein,'  and  s.  2,  "Of  the  beasts,  wild  and  tame,"  is 
mentioned  "  the  Giraffa,  or  Camelopardalis,  a  beast  not  often  seene, 
yet  very  tame,  and  of  a  strange  composition,  mixed  of  a  libard,  hart, 
buffe,  and  camell,  and  by  reason  of  his  long  legs  before,  and  shorter 
behinde,  not  able  to  graze  without  difficultie ;  but  with  his  high  head, 
which  he  can  stretch  forth  halfe  a  pike's  length  in  height,  feeds  on  the 
leaves  and  boughs  of  trees. 

In  a  note  is  added,  "P.  Bellon,  lib.  ii.  c.  49,  doth  largely  describe 
him.  (See  his  description  in  Moreson  and  Sandys.)  Also  Master 
Sanderson  saw  one  at  Cairo,  and  hath  described  him  in  his  '  Voyage,' 
which  I  have  printed."  (Tom.  i.  lib.  9.)  Upon  turning  to  the  passage 
(lib.  ix.  c.  16,  s.  2)  it  appears  that  Sanderson  saw  the  animal  at 
Constantinople.  "  The  admirablest  and  fairest  beast  I  ever  saw  was  a 
Jarraff,  as  tame  as  a  domesticall  deere,  and  of  a  reddish  deere  colour, 
white  brested,  and  cloven-footed  ;  he  was  of  a  very  great  height,  his 
fore  legges  longer  than  the  hinder,  a  very  long  necke,  and  headed  like 
a  camell,  except  two  stumpes  of  home  on  his  head.  This  fairest  animall 
was  sent  out  of  ^Ethiopia  to  this  Great  Turke's  father  for  a  present. 
Two  Turkes,  the  keepers  of  him,  would  make  him  kneele,  but  not 
before  any  Christian  for  any  money.  An  elephant  that  stood  where 
this  faire  beast  was  the  keepers  would  make  to  stand  with  all  his  four 
legges,  his  feet  close  together,  upon  a  round  stone,  and  alike  to  us  to 
bend  his  fore  legges."  t 

*  Here  there  is  a  word  wanting  in  the  original, 
t  c.  xvi. 

"  By  the  permission  of  Almightie  God, 
Sundrie  the  personall  voyages  performed  by  John  Sanderson,  of  London, 
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In  the  'Museum  Tradescantianum  '  (1656),  at  the  end  of  the  second 
section,  "Four-footed  heasts,  with  some  hides,  homes,  hoofes,"  we 
find  "  divers  horns  answering  to  those  by  authors  attributed  to  the 
Ibex,  Gazella,  Hippelaphus,  Tragelapkus,  Cervus  palmattis,  Camelo- 
pardalis, &c." 

In  Ludolf 's  '  ^Ethiopia,'  of  which  there  is  a  curious  translation, 
'made  English  by  J.  P.,  Gent'  (1682),  the  following  paragraph  appears 
in  the  chapter  '  of  four-footed  beasts '  : — "  The  next  is  the  Camelo- 
pardalis, or  Panther-Camel,  which  is  not"  (as  big)  "and  bulkie  as  the 
elephant,  but  far  exceeds  him  in  tallness.  For  this  beast  is  so  very 
high  that  a  man  of  a  just  statue  (stature)  reaches  but  up  to  his 
knees,  so  that  it  seems  very  credible  what  is  reported,  that  a  man  on 
horseback,  sitting  upright  on  his  saddle,  may  ride  under  his  belly. 
He  derives  his  name  from  hence,  that  he  has  a  long  head  and  a  long 
neck  like  a  camel,  but  a  skin  spotted  all  over  like  a  panther.  The 
Romans,  when  they  first  beheld  this  beast,  called  it  a  wild  sheep, 
tho'  being  more  remarkable  for  its  aspect  then  (than)  its  wildness  or 
fierceness,  as  we  read  in  Pliny.  By  the  Abissines,  by  reason  of  the 
smallness  of  his  tayl,  he  is  called  Jerata-Kaein,  that  is,  Slender 
Tayl ;  by  the  Italians  Giraffa,  from  the  Arabian  word  Zucaffa 
(Zuraffa  ?)." 

Hasselquist,  who  travelled  in  the  years  1749-50-51-52,  mentions,  in 
his  '  Voyages  and  Travels,'  the  Cervus  Camelopardalis.  The  Camel- 
Deer,  Belon. ;  Camelopardalis  Giraffa,  Alpin.,  Egypt,  Zurnap,  Arab. 
"  The  colour  of  the  whole  body,  head,  and  legs  of  this  animal  is 
variegated,"  says  the  traveller,  "  with  dark  brown  spots ;  the  spots 
are  as  large  as  the  palm  of  a  man's  hand,  of  an  irregular  figure,  and 
in  the  living  animal  are  of  various  shades.  This  deer  is  of  the  bigness 
of  a  small  camel ;  the  whole  length  from  the  upper  lip  to  the  tail  is 
24  spans.  It  is  met  with  in  the  shady  and  thick  woods  of  Senaar 
and  ./Ethiopia.  N.B.  This  is  a  most  elegant  and  docile  animal ;  it  has 
been  seen  by  very  few  natural  historians,  and  indeed  scarcely  by 
any  except  Bellonius ;  but  none  have  given  a  perfect  description 
or  good  figure  of  it.  I  have  only  seen  the  skin  of  the  animal,  and 
have  not  yet  had  an  opportunity  of  beholding  it  alive."  In  the 
'  Act.  Upsal.'  the  same  zoologist  gives  a  very  minute  description  of 
the  animal. 

Brissoa  gave  it  a  generic  station,  under  the  name  of  Giraffa,  in  the 
■first  section  of  his  fifth  order,  consisting  of  those  quadrupeds  which 
have  no  incisor  teeth  in  the  upper  jaw,  but  eight  in  the  lower,  aud  the 
hoof  divided.  This  first  section  contains  those  genera  which  have 
simple  horns ;  and,  besides  the  Giraffe,  comprises  the  goats,  the  sheep, 
and' the  oxen. 

Our  countryman,  John  Ray,  places  the  Giraffe  under  his  Cervinum 
genus,  the  fourth  of  his  ruminants,  with  the  deer,  as  the  title  implies. 

Linna?us,  in  the  last  edition  of  his  'Systema  Nature'  (1766),  gives 
the  Giraffe  as  the  first  species  of  his  genus  Cervus,  or  Cervus  Camelo- 
pardalis, and  describes  it  as  being  a  Cervus  with  very  simple  horns, 
and  the  fore  legs  or  feet  longest.  "  C.  cornibus  simplicissimis,  pedibus 
anticis  longissimis."  The  habitat  he  gives  as  Ethiopia  and  Senaar, 
and  adds,  that  the  animal  even  then  was  obscure,  and  that  it  is 
sprinkled  with  white  spots  like  fawns:  "Animal  etiamnunc  obscurum, 
adspersum  maculis  albis,  ut  cervi  juniores."  He  alludes  to  its  grazing 
with  divaricated  legs,  but  says  that  its  principal  food  consists  of  the 
leaves  of  trees. 

A  drawing,  which  appears  to  have  been  a  mere  rude  sketch,  nothing 
worth,  together  with  a  notice  of  the  Giraffe,  was  brought  under  the 
observation  of  the  Academic  des  Sciences  (1764).  This  drawing  and 
notice  related  to  one  of  these  animals  which  had  been  found  during  a 
journey  made  in  1762,  as  far  as  two  hundred  leagues  northward  of  the 
Cape  of  Good  Hope.  Buflfon  notices  this  as  extending  the  geogra- 
phical distribution  of  the  Giraffe,  which  had  been  confined  to  Ethiopia 
by  Thevenot  and  the  majority  of  writers ;  but  this  is  the  principal 
contribution  to  the  history  of  the  animal  in  the  count's  article,  which 
is  indeed  learned  and  eloquent,  but  erroneous  in  many  points,  and 
unnecessarily  severe  on  Hasselquist  for  the  dryness  and  imperfection 
of  his  description.  Buffon  gives  the  description  of  the  Swedish 
naturalist  in  a  note,  and  though  there  may  be  some  obscurity  in  the 
part  relating  to  the  horns  when  read  by  one  who  had  never  seen  the 
animal — and  of  this  Buffon  particularly  complains — that  very  part 
shows  the  accuracy  of  Hasselquist.  For  instance,  Hasselquist,  after 
describing  the  hairs  round  the  edge  of  the  top  of  the  horns,  says, 
"  Apex  cornuum  in  medio  horum  pilorum  obtusus,  nudus  "  (the  apex 
of  the  horns  in  the  midst  of  these  hairs  is  obtuse  and  naked),  thus 
conveying  in  a  few  words  the  real  condition  of  that  part  of  the 
'  structure,  and  showing  the  acuteness  of  his  observation.  But  Buffon 
had  no  very  great  love  for  Linnaeus  or  his  pupils ;  and  Sparrman,  in 
his  '  Voyage  to  the  Cape,'  attacks  the  French  zoologist  in  no  measured 
terms,  exposing  with  a  rough  hand  his  blunders,  and  appearing 
resolved  to  appease  the  manes  of  the  meritorious  Hasselquist  for  the 
insult  of  the  count.  BufFon's  figure  is  bad,  particularly  about  the 
horns,  and  the  mane  is  too  long. 

merchant,  begun  in  October,  1584,  ended  in  Ootobcr,  1G02,  with  an  historical! 
description  of  Constantinople."  The  second  voyage  to  Constantinople  appears 
to  have  commenced  in  1591,  and  Sanderson  arrived  there  On  Palm-Sunday, 
"  where,"  says  he,  "  then  I  remained  sixe  or  seven  yeeres,  in  which  time  I  had 
the  view  of  many  animals."  After  enumerating  some,  he  commences  the 
paragraph  which  we  have  given  in  the  preceding  page. 


The  description  of  M.  Allamaud,  in  his  supplement  to  Buffon's 
account,  taken  from  the  specimen  sent  by  M.  Tulbagh,  governor  of 
the  Cape  of  Good  Hope,  and  preserved  at  Leyden,  well  supplies  the 
defects  of  Buffon,  and  he  gives  accurate  measurements.  We  would 
particularly  call  attention  to  the  following  observations  of  M.  Alla- 
mand  : — "  Although  the  horns  are  solid  like  those  of  a  deer,  I  doubt 
whether  they  are  shed  like  them  :  they  seem  to  be  an  excrescence  of 
the  os  frontis,  like  the  bone  which  serves  for  the  core  of  the  hollow 
homs  of  oxen  and  of  goats,  and  it  is  scarcely  possible  that  they  can  be 
detached.  If  my  doubt  is  well  founded,  the  Giraffe  will  be  a  peculiar 
genus  (un  genre  particulier)  differing  from  all  those  under  which  are 
comprehended  the  animak  who  shed  their  horns  and  those  whose 
horns  are  hollow  but  permanent."  Again,  he  says,  "the  adult  giraffes 
have  in  the  middle  of  their  forehead  a  tubercle  which  seems  to  be  the 
commencement  of  a  third  horn  :  this  tubercle  does  not  appear  upon 
the  head  of  our  specimen,  which  probably  was  as  yet  too  young  to 
show  it."  M.  Allamand  also  remarks  that  in  this  young  specimen  the 
height  of  the  posterior  legs  equals  that  of  the  anterior,  and  that  the 
mane  is  three  inches  in  length. 

In  'Phil.  Trans.'  (vol.  lx.  p.  27)  is  the  following  'Letter  on  a 
Camelopardalis  found  about  the  Cape  of  Good  Hope,  from  Captain 
Carteret  to  Matthew  Maty,  M.D.,  Sec.  R.  S.,'  dated  on  board  of  the 
Swallow,  Deptford,  April  20,  1769 — read  January  25,  1770  : — 

"  Sir, — Inclosed  I  have  sent  you  the  drawing  of  a  Camelopardalis 
(Tab.  1),  as  it  was  taken  off,  from  life,  of  one  near  the  Cape  of  Good 
Hope.  I  shall  not  attempt  here  to  give  you  any  particular  description 
of  this  scarce  and  curious  animal,  as  it  is  much  better  known  to  you 
than  it  can  be  to  me ;  but  from  its  scarcity,  as  I  believe  none  have 
been  seen  in  Europe  since  Julius  Cresar's  time  (when  I  think  there 
were  two  of  them  at  Rome),  I  imagine  its  drawing  and  a  more  certain 
knowledge  of  its  reality  will  not  be  disagreeable  to  you.  As  the 
existence  of  this  fine  animal  has  been  doubted  by  many,  if  you  think 
it  may  afford  any  pleasure  to  the  curious,  you  will  make  what  use  of 
it  you  please. 

"  The  present  governor  of  the  Cape  of  Good  Hope  has  sent  out 
parties  of  men  on  inland  discoveries,  some  of  which  have  been  absent 
from  eighteen  months  to  two  years,  in  which  traverse  they  have 
discovered  many  curiosities,  which  it  is  to  be  hoped  they  will  in  con- 
venient time  communicate  to  the  world.  One  of  these  parties  crossed 
many  mountains  and  plains,  in  one  of  which  they  found  two  of 
these  creatures,  but  they  only  caught  the  young  one,  of  which  the 
inclosed  is  the  drawing,  as  it  was  taken  off  by  them  ;  they  endeavoured 
to  bring  it  alive  to  the  Cape  Town,  but  unfortunately  it  died.  They 
took  off  his  skin,  which  they  brought  as  a  confirmation  of  the  truth, 
and  it  has  been  sent  to  Holland.  These  particulars,  as  well  as  the 
drawing,  I  got  from  Mr.  Barrawke,  first  secretary  to  the  Dutch  Com- 
pany at  that  place,  in  the  presence  of  the  governor.  I  am,  Sir,  your 
most  humble,  most  obedient  servant, 

"  Ph.  Carteret." 

To  this  is  appended  the  following  note  :  — 

"  The  animal  described  in  this  letter  is  now  in  the  Cabinet  of 
Natural  History  at  Leyden,  where  I  have  seen  it  this  year. 

"  M.  Maty." 

Then  comes  the  figure,  and  opposite  to  it,  p.  29  :— 
"Dimensions  of  a  male  Camelopardalis,  killed  in  a  journey  made 
in  the  year  1761,  through  the  country  of  a  tribe  of  Hottentots  called 


the  Mamacquas  : — 

Ft.  In. 

"  Length  of  the  head  1  i 

Height  of  the  fore  leg,  from  the  lower  to  the  higher 

part  . '  ■.'   10  0 

From  the  upper  part  of  the  fore  leg  to  the  top  of 

the  head  ........70 

From  the  upper  part  of  the  fore  leg  to  the  upper 

part  of  the  hind  leg  ......56 

From  the  upper  part  of  the  hind  leg  to  the  tail  .  1  6 
Height  of  the  hind  leg  from  the  upper  to  the  lower 

part  8  5' 


Pennant,  in  the  first  edition  (1771)  of  his  'Synopsis  of  Quadrupeds, 
shows  to  what  extent  the  doubts  of  the  animal's  existence  had  been 
carried  ;  for,  after  adverting  to  its  locality,  "  the  forests  of  Ethiopia 
and  other  interior  parts  of  Africa,"  and  its  habits,  he  proceeds  : — "  I 
saw  the  skin  of  a  young  one  at  Leyden  well  stuffed- aud  preserved  ; 
otherwise  I  might  possibly  have  entertained  doubts  in  respect  to  the 
existence  of  so  extraordinary  a  quadruped.  Belon's  figure  is  very 
good."  The  specimen  here  alluded  to  was  most  probably  that  men- 
tioned by  M.  Allamand  and  in  Captain  Carteret's  letter. 

The  travels  of  Dr.  Sparrman  occupied  a  period  from  the  year  1772 
to  1776.  He  gives  Allamand's  description,  and  adds  the  following  : — 
"  This  animal,  when  it  goes  fast,  does  not  limp,  as  some  have  imagined, 
but  sometimes  paces  and  sometimes  gallops.  Every  time  it  lifts  up 
its  fore  feet  it  throws  its  neck  back,  which  on  other  occasions  it  holds 
erect;  notwithstanding  this,  it  is  by  no  means  slow  when  pursued,  as 
M.  de  Buffon  supposes  it  to  be,  but,  on  the  contrary,  it  requires  a  fleet 
horse  to  hunt  it.  In  eating  the  grass  from  off  the  ground  it  some- 
times bends  one  of  its  knees,  as  horses  do ;  and,  in  plucking  leaves 
and  small  branches  from  high  trees  it  brings  its  fore  feet  about  a  foot 
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and  a  half  nearer  than  usual  to  the  hind  feet.  A  Camelopardalis  which 
Major  Gordon  wounded  in  the  leg,  so  that  it  could  not  raise  itself 
from  the  ground,  nevertheless  did  not  show  the  least  signs  of  anger  or 
resentment ;  but,  when  its  throat  was  cut,  spurned  against  the  ground 
with  a  force  far  beyond  that  of  any  other  animal.  The  viscera 
resemble  those  of  gazelles,  but  this  animal  had  no  porus  ceriferus. 
The  flesh  of  the  young  ones  is  very  good  eating,  but  sometimes  has  a 
strong  flavour  of  a  certain  shrub,  which  is  supposed  to  be  a  species  of 
Mimosa.  The  Hottentots  are  particularly  fond  of  the  marrow,  and 
chiefly  for  the  sake  of  this  hunt  the  beast,  and  kill  it  with  their 
poisoned  arrows.  Of  the  skin  they  make  vessels,  in  which  they  keep 
water  and  other  liquors." 

Le  Vaillant  did  not  meet  with  the  Giraffe  till  his  second  journey  into 
the  interior  of  Africa  from  the  Cape  during  the  years  1783-84-85.  But 
at  the  end  of  the  second  volume  of  his  first  journey,  which  commenced 
in  1780,  he  gives  figures  of  a  male  and  female  Giraffe,  and  a  compen- 
dium of  his  observations,  remarking  that  it  is  a  kind  of  anticipation 
which  is  owing  in  some  measure  to  solicitations  which  he  ought  to 
consider  as  commands.  As  Le  Vaillant  appears  to  be  the  first  well- 
informed  zoologist  of  modern  times  who  saw  the  animal  in  a  state  of 
nature,  and  as  he  hunted  it  and  brought  it  down  with  his  own  fusil, 
his  account  is  worthy  of  particular  attention. 

"  If,"  says  Le  Vaillant,  "  among  the  known  quadrupeds  precedency 
be  allowed  to  height,  the  giraffe  without  doubt  must  hold  the  first 
rank.  A  male  which  I  have  in  my  collection,  and  of  which  a  figure 
is  given  in  the  eighth  plate,  measured,  after  I  killed  it,  16  feet  4  inches, 
from  the  hoof  to  the  extremity  of  its  horns.  I  use  this  expression 
in  order  to  be  understood  ;  for  the  giraffe  has  no  real  horns,  but 
between  its  ears,  at  the  upper  extremity  of  the  head,  arise  in  a  per- 
pendicular and  parallel  direction,  two  excrescences  from  the  cranium, 
which  without  any  joint  stretch  to  the  height  of  8  or  9  inches,  termi- 
nating in -a  convex  knob,  and  are  surrounded  by  a  row  of  strong 
straight  hair,  which  overtops  them  by  several  lines.  The  female  is 
generally  lower  than  the  male.  That  represented  in  the  following 
plate  was  only  13  feet  6  inches  in  height ;  and  her  incisive  teeth,  which 
were  almost  all  worn  away,  incontestibly  proved  that  she  had 
attained  to  her  full  growth.  In  consequence  of  the  number  of  these 
animals  which  I  killed  and  had  an  opportunity  of  seeing,  I  may 
establish  as  a  certain  rule  that  the  males  are  generally  15  or  16  feet 
in  height,  and  the  females  from  13  to  14  feet.  Whoever  should  judge 
of  the  thickness  of  these  animals  from  the  above  dimensions  would 
be  greatly  deceived.  The  eye  indeed  that  is  accustomed  to  the  long 
full  figures  of  Europe,  finds  no  proportion  between  a  height  of  16  feet 
and  a  length  of  7  feet,  taken  from  the  tail  to  the  breast.  Another 
deformity,  if  it  may  be  called  so,  makes  us  contrast  the  parts  before 
with  those  behind.  The  former  have  a  considerable  thickness  towards 
the  shoulder,  but  the  latter  are  so  thin  and  meagre  that  they  do  not 
seem  formed  the  one  for  the  other.  Naturalists  and  travellers  who 
speak  of  the  giraffe  all  agree  in  making  the  hind  legs  only  half  the 
length  of  those  before ;  but  did  those  who  assert  so  really  see  the 
animal,  or,  if  they  saw  it,  did  they  consider  it  attentively1!  An 
Italian  author,  who  certainly  never  saw  it,  caused  a  figure  of  it  to  be 
engraved  at  Venice,  in  a  work  entitled  '  Descrizioni  degli  Animali,' 
1771.  This  figure  is  formed  exactly  from  the  descriptions  which  had 
then  been  published  of  the  animal ;  but  this  exactness  renders  it  so 
ridiculous,  that  we  must  consider  it,  on  the  part  of  the  Italian  author, 
as  a  severe  criticism  on  all  the  accounts  which  had  appeared,  and 
which  have  been  so  often  repeated."  Le  Vaillant  then  goes  on  to 
remark  that  of  all  the  old  authors  who  have  treated  of  this  animal, 
Gillius  is  the  most  accurate,  who  expressly  says  that  the  Giraffe  has 
its  four  legs  of  the  same  length  ;  but  that  the  fore  thighs  are  so  long 
in  comparison  of  those  behind  that  the  back  of  the  animal  appears 
inclined  like  the  roof  of  a  house.  "  If,"  says  Le  Vaillant,  "  by  the 
fore  thighs  Gillius  means  omoplate  or  shoulder-blade,  his  assertion  is 
just,  and  I  perfectly  agree  with  him."  In  a  note  it  is  added,  that 
among  the  moderns  the  most  exact  engraving  is  without  doubt  that 
which  was  executed  under  the  inspection  of  Dr.  Allaman,  from  draw- 
ings furnished  by  Colonel  Gordon.  After  observing  that  the  account 
of  Heliodorus  is  far  from  being  correct,  Le  Vaillant  continues  thus  : — 
"  The  horns,  forming  part  of  the  cranium,  as  I  have  already  said, 
can  never  fall  off.  They  are  not  solid  like  those  of  the  stag,  nor  com- 
posed of  any  substance  analogous  to  those  of  the  ox  ;  much  less  do 
they  consist  of  hair  united,  as  Buffon  supposes.  They  are  simply  of 
a  bony  calcareous  substance,  divided  by  a  multitude  of  small  pores 
like  all  bones,  and  are  covered  throughout  their  whole  length  with 
short  coarse  hair,  which  has  no  resemblance  to  the  soft  down  that 
covers  the  young  horns  of  roe-bucks  or  stags."  The  French  traveller 
then  notices  the  defective  figures  of  Buffon  and  Vosmaer,  observing 
that  the  defects  disgrace  and  render  of  no  utility  to  science  such  false 
representations,  which  people  very  improperly  confide  in  on  account 
of  the  reputation  of  the  authors  who  publish  them.  He  states  that 
the  Giraffes,  both  male  and  female,  are  spotted  in  the  same  manner ; 
and  that,  without  paying  attention  to  the  inequality  of  size,  they 
may  easily  be  distinguished  from  each  other,  even  at  a  distance.  The 
male,  on  a  grayish-white  ground,  has  large  spots  of  a  dark-brown 
colour,  almost  approaching  to  black ;  and  the  female,  on  a  like 
ground,  has  spots  of  a  tawny  colour,  which  renders  them  less 
striking.    ,  The  young  males  are  at  first  of  the  colour  of  their 

NAT,  HIST.  DIV.  VOL.  II. 


mother,  but  in  proportion  as  they  advance  in  age  and  size  they 
become  browner. 

The  Giraffes  feed  upon  the  leaves  of  trees,  and  particularly  on  those 
of  a  Mimosa  peculiar  to  the  districts  which  they  inhabit.  Meadow-grass 
also  forms  part  of  their  aliment ;  but  they  are  not  under  the  necessity 
of  kneeling  down  to  browze  or  to  drink,  as  some  have  improperly 
believed.  They  often  lie  down  to  ruminate  or  to  sleep,  which  causes 
a  considerable  callosity  on  the  sternum,  and  makes  their  knees  to  be 
covered  with  a  hard  skin.  "  Had  nature,"  says  our  author  in  conclu- 
sion, "  endowed  the  giraffe  with  an  irascible  disposition,  it  certainly 
would  have  had  cause  to  complain  ;  for  the  means  with  which  it  in 
provided  either  for  attack  or  defence  are  very  trifling.  It  is  indeed  a 
peaceful  and  timid  animal;  it  shuns  danger,  and  flies  from  it,  trotting 
along  very  fast :  a  good  horse  can  with  difficulty  overtake  it.  It  iu 
said  that  it  has  not  strength  to  defend  itself ;  but  I  know,  beyond  a 
doubt,  that  by  its  kicking  it  often  tires  out,  discourages,  and  even 
beats  off  the  lion.  Except  upon  one  occasion  I  never  saw  it  make  use 
of  its  horns  :  they  may  be  considered  of  no  utility,  were  it  possible 
to  doubt  the  wisdom  and  precautions  employed  by  nature,  whose 
motives  we  are  not  always  able  to  comprehend." 

Gmelin,  in  his  13th  edition  of  the  'Systema  Naturae'  (1789), 
elevates  the  Giraffe  to  a  genus  under  the  name  of  Camelopardalis, 
with  the  following  generic  characters  : — Horns  very  simple,  covered 
with  skin  (simplicissima  pelle  tecta),  terminated  by  a  fasciculus  of 
black  hairs.  Lower  incisor  teeth  (dentes  primores  inferiores)  eight, 
spatulate,  the  last  deeply  bilobated  externally.  He  gives  one  species, 
Camelopardalis  Giraffa,  and  says  that  it  inhabits  Sennaar,  between 
Upper  Egypt  and  Ethiopia,  where  it  has  been  now  seen  :  that  it  ia 
rare  in  Abyssinia,  and  most  rare  in  more  southern  Africa ;  that  its 
haunts  are  leafy  woods  ;  that  it  is  wild,  timid,  very  swift  (celerrima), 
and  elegant ;  that  it  reposes  prone  like  a  camel ;  that  it  feeds  on  grass 
by  divaricating  the  fore  legs,  but  that  its  principal  food  consists  of  the 
leaves  of  trees. 

In  the  third  edition  of  Pennant  (1793),  several  additions  are  made 
to  the  description  of  the  Giraffe,  but  he  does  not  notice  Le  Vaillant, 
though  the  first  part  of  the  travels  of  the  latter,  containing  the 
account  which  we  have  already  given,  was  published  before  the  issue 
of  the  edition  and  before  it  left  Pennant's  hands  ;  for  the  preface 
with  his  signature  is  dated  '  Downing,  December  1792.'  He  alludes 
to  the  measurement  in  the  '  Journal  Historique,'  and,  quoting  Pater- 
son,  describes  the  horns  as  one  foot  and  half  an  inch  long,  ending 
abrupt,  and  with  a  tuft  of  hair  issuing  from  the  summit,  adding  that 
they  are  not  deciduous. 

"The  height  of  that  killed  by  Mr.  Paterson,"  he  continues,  "was 
only  15  feet.  The  head  is  of  an  uniform  reddish-brown ;  the  neck, 
back,  and  sides,  outsides  of  the  shoulders  and  thighs,  varied  with 
large  tesselated,  dull  rust-coloured  marks  of  a  square  form,  with 
white  septaria,  or  narrow  divisions ;  on  the  sides  the  marks  are  less 
regular  ;  the  belly  and  legs  whitish,  faintly  spotted  ;  the  part  of  the 
tail  next  to  the  body  is  covered  with  short  smooth  hairs,  and  the 
trunk  is  very  slender  ;  towards  the  end  the  hairs  are  very  long,  black, 
and  coarse,  and  forming  a  great  tuft  hanging  far  beyond  the  tip  of 
the  trunk ;  the  hoofs  are  cloven,  9  inches  broad,  and  black.  This 
animal  wants  the  spurious  hoofs.  The  female  has  four  teats.  Mr. 
Paterson  saw  six  of  these  animals  together;  possibly  they  might  have 
been  the  male  and  female  with  their  four  young."  Pennant  then  goes 
on  to  say  that  the  animal  inhabits  the  forests  of  Ethiopia,  and  other 
interior  parts  of  Africa,  almost  as  high  as  Senegal ;  but  is  not  found 
in  Guinea  or  any  of  the  western  parts,  and,  he  believes,  not  farther 
south  than  about  28°  10'  lat.,  ('Journal  Historique'),  among  the 
Nemaques  (Namaquas)  on  the  northern  side  of  the  Orange  River,  and 
that  it  is  very  timid  but  not  swift.  He  says,  after  alluding  to  the 
necessity  for  the  animal  to  divaricate  its  legs  very  widely  if  it  would 
graze,  that  it  therefore  lives  by  browzing  the  leaves  of  trees,  especially 
those  of  the  Mimosa  and  a  tree  called  the  wild  apricot.  "  When  it 
would  leap,"  he  adds,  "  it  lifts  up  its  fore  legs  and  then  its  hind,  like 
a  horse  whose  fore  legs  are  tied.  It  runs  very  badly  and  awkwardly, 
but  continues  its  course  very  long  before  it  stops.  It  is  very  difficult 
to  distinguish  this  animal  at  a  distance,  for  when  standing  they  look 
like  a  decayed  tree,  by  reason  of  their  form,  so  are  passed  by,  and  by 
that  deception  escape."  Immediately  after  this,  Pennant  repeats 
verbatim  the  sentence  from  the  first  edition,  stating  that  he  had  seen 
the  skin  of  one  at  Leyden,  otherwise  he  might  have  entertained 
doubts,  &c.  The  figure  given  in  this  edition  is  evidently  taken  from 
a  stuffed  specimen,  but  comes  much  nearer  to  the  animal  than  any  of 
those  we  have  hitherto  mentioned,  except  Le  Vaillant' s.  Mr.  Paterson 
who  is  here  mentioned  was  sent  to  the  Cape  as  a  botanist  by  Lady 
Strathmore,  and  he  brought  to  this  country,  on  his  return,  the  first 
entire  specimen  of  a  Giraffe  recorded.  Lady  Strathmore  gave  it  to 
John  Hunter,  in  whose  museum  it  long  was,  and  the  Trustees  of  the 
Museum  of  the  Royal  College  of  Surgeons  transferred  the  skin  to  the 
British  Museum  when  that  of  the  college  was  cleared  of  the  stuffed 
skins  to  make  way  for  preparations  more  iu  unison  with  its  general 
zootomical  character.  This  skin,  now  almost  entirely  hairless,  is  still 
to  be  seen  in  the  British  Museum,  where  there  are  also  four  other 
specimens  and  an  entire  skeleton. 

The  animal,  after  this,  still  continued  to  be  noticed  in  books  of 
Natural  History,  but  nothing  worthy  of  notice  occurs  tn  us,  though 
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the  reader  may  be  referred  to  the  'Zoography'  of  Wood,  and  especially 
to  Shaw's  '  Zoology,'  for  the  information  there  collected. 

Cuvier,  in  the  first  edition  of  his  '  Regne  Animal,'  (1817),  speaks 
of  the  Giraffe,  Camelopardalis,  as  having  for  its  characters  conical 
persistent  horns  in  both  sexes,  covered  with  a  hairy  skin,  and  as 
being  one  of  the  most  remarkable  animals  on  account  of  the  length 
of  its  neck,  the  disproportioned  length  of  the  fore  legs,  the  osseous 
tubercle  on  the  chanfrein,  &c,  but  dismisses  it  with  a  very  brief 
notice.  He  places  it  between  the  Deer  (Cervus)  and  the  Antelopes 
(Antilope). 

Major  (now  Lieutenant-Colonel)  Hamilton  Smith,  who  has  devoted 
so  much  attention  to  the  Cervine  and  Antelopine  groups,  observes 
that  the  Giraffe  stands  isolated  among  the  Ruminating  animals  in 
family,  genus,  and  even  species  :  its  characters,  he  remarks,  offer  a 
mixture  of  several  genera;  among  which  the  followers  of  the 
quinary  system  may  select  whether  to  class  it,  with  Illiger,  among 
Cameline,  or,  with  other  naturalists,  amongst  Cervine  or  Antelopine 
animals.  The  same  zoologist  points  out  its  assimilation  with  the 
camels  by  the  length  of  the  neck,  the  callosities  on  the  sternum  and 
knees,  and  the  want  of  spurious  hoofs,  an  approximation  so  obvious 
that  it  did  not  escape  the  notice  of  the  ancients ;  but,  he  adds,  that 
the  pedunculated  form  of  the  frontal  process,  in  the  shape  of  horns, 
recalls  that  character  in  the  Muntjak  Deer,  while  the  stiff  hairs  which 
crown. their  summits  seem  to  want  only  the  gluten  to  cement  them 
into  true  horns  and  embody  it  in  systematic  arrangement  with  the 
Cavicornia.  From  a  comparison  of  the  characters  which  Colonel 
Smith  institutes,  he  thinks  that  the  Giraffe  appears  most  naturally 
placed  immediately  after  the  Muntjaks,  and  before  the  family  of 
Cavicornia,  or  those  Ruminants  which  are  distinguished  by  the 
possession  of  true  horns. 

M.  Lesson,  in  his  'Manuel'  (1827),  places  the  Camelopardinees 
between  the  Cervules  (Cervus  Muntjak,  Cervus  moschus  or  moschatus, 
and  Cervus  subcornutus)  and  the  Tubicornes  (Antelopes,  &c). 

Cuvier,  in  his  last  edition  of  the  'Regne  Animal'  (1829),  appears 
to  take  the  same  view  of  the  case  as  Lieutenant-Colonel  Smith,  for  he 
there  places  the  Giraffe  between  the  Muntjak  and  the  Ruminants  a 
Cornes  Creuses,  the  first  genus  of  which  is  A  ntilope.  The  character 
assigned  to  the  genus, in  this  edition  differs  somewhat  from  that  given 
in  the  former  one,  for  Cuvier,  who  seems  to  have  been  acquainted  with 
Dr.  Ruppell's  interesting  memoir  above  alluded  to,  adds  that  the  bony 
core  (noyau  osseux)  of  the  horns  is  articulated  in  youth  upon  the  os 
frontis  by  a  suture,  and  that  in  the  middle  of  the  chanfrein  is  a 
tubercle  or  third  horn,  larger  and  much  shorter,  but  equally  articulated 
by  a  suture.  He  still  keeps  the  observation  as  to  the  disproportioned 
height  of  the  fore  legs. 

Fischer,  in  his  '  Synopsis,' introduces  the  Giraffe  (Camelopardalis) 
between  Cervus  (Cervus  Guineensis,  Linn.,  C.  minutus,  Blainv.)  and 
Antilope  (A.  cervicapra).  He  notices  the  opinion  of  M.  Geoffroy,  that 
the  Giraffe  of  Senaar  differs  in  species  from  that  of  the  Cape,  and  he 
alludes  to  the  following  names  of  the  animal: — Jiratalla  Amhar; 
Deba  of  the  ^Ethiopians ;  Naip  of  the  Hottentots ;  Impatoo  of  the 
Bosjesmans. 

Mr.  Swainson,  'Classification  of  Quadrupeds'  (1835),  appeals  to  the 
opinion  and  views  of  Colonel  Smith,  as  confirming  the  station  assigned 
to  the  Cumelopardce,  in  his  tabular  exposition  of  the  families  of 
Ruminants,  namely : — 

Tribe  Ruminantes.    The  Ruminating  Quadrupeds. 

Sub-typical-  {^SSf8S  Antelope, 
2. 

Typical. 


form 


Aberrant 
Group. 


cile,  slender 
j  Horns  sheathing 
\    heavy;  robust. 
<  Horns  solid,  deciduous. 

Horns  wanting;  fore  leg 
(     shorter  than  the  hinder. 


j?  Bovidce, 
Cervidoe. 
\  MoscJiidos, 


Oxen. 


Musks. 


iHw!thVaeskinb0rt'  ^       \Camelopardm.  Giraffes. 


The  following  is  Mr.  Swainson's  definition  of  his  family  Camelo- 
pardce: — "  Frontal  processes  (in -both  sexes)  prolonged  in  the  shape  of 
horns,  covered  with  hairy  skin,  which  is  continued  from  the  scalp,  and 
terminated  by  long  hard  bristles."    "  Camelopardalis,  Ant.,  cutting 

teeth,  —  ;  canine  none ;  grinders,  — .  Head  long ;  upper  hp  entire ; 

8  8 
lachrymary  sinus  wanting ;  neck  enormously  long,  with  a  short  mane ; 
the  anterior  parts  much  elevated ;  back  sloping ;  leg3  slender,  the 
hinder  ones  shortest ;  tail  tufted.  2.  Sp.  Africa.  1.  C.  antiquorum, 
Sw.,  Northern  Giraffe.  2.  C.  australis,  Sw.,  South  African  Giraffe. 
The  ruminants  are  united  by  this  genus  and  Camelus  to  the  Solipedes." 
The  family  is  accordingly  placed  in  this  part  of  the  work,  between  the 
Moschidce  and  the  tribe  Solipedes  (single-hoofed  quadrupeds),  the  first 
genus  of  which,  in  Mr.  Swainson's  arrangement,  is  Camelus.  Mr.  Swain- 
son adds,  that  there  seems  good  reason  for  believing  that  a  third 
species  of  Giraffe  exists  in  the  interior  of  Africa. 

In  December  1836  Mr.  Ogilby  divided  the  Ruminantia  into  the  fol- 
lowing families  : — 1,  Camelidce;  2,  Cervida;  3,  Moschida;  4,  Capridce; 
5,  Bovida.  The  genus  Camelopardalis  is  placed  by  this  zoologist,  to 
whom  we  are  indebted  for  much  and  valuable  information  concerning 
the  Ruminants,  as  the  first  of  the  Cervidce,  with  the  following  charac- 


ters : — Horns,  in  both  sexes,  persistent  (perennia),  simple,  covered 
with  skin.  Rhinaria,  none.  Lachrymal  sinuses,  none.  Interdigital 
fossse,  small.  Inguinal  folliculi,  none.  Teats,  four.  Two  species  are 
recorded  under  the  names  of  C.  uEthiopicus  and  C.  Capensis.  The 
other  genera  admitted  by  Mr.  Ogilby  into  the  family  Cervidai  are 
Tarandus,  Aloes,  Cervus,  Capreoz,  and  Prox. 

The  main  result  of  Professor  Owen's  observations  (1838)  is  to  agree 
with  Cuvier  in  placing  Camelopardalis  between  Cervus  and  Antilope, 
and  he  thinks  somewhat  nearer  the  deer.  He  finds  that  the  organs 
of  relation  are  those  chiefly  modified  in  correspondence  with  the 
peculiar  geographical  position  and  habits  of  the  Giraffe,  the  organs  of 
nutrition  differing  but  little  from  those  of  other  horned  Ruminants. 

Dr.  Gray  places  his  tribe  Giraffina  after  the  Bovina  and  before  the 
Ctrvma,  in  the  order  Ungidata. 

We  must  now  trace  the  reappearance  of  the  living  animal  in  Europe. 
M.  Lesson  states  that  the  first  were  an  offering  by  the  Prince  of 
Damascus  to  the  emperor  Frederick  II.,  and  described  by  Albertus 
Magnus,  under  the  name  of  Sereph  and  Anabula.  The  author  of  the 
'  Menageries'  remarks  that,  till  the  year  1827,  when  a  Giraffe  arrived 
iu  England  and  another  in  France,  the  animal  had  not  been  seen  in 
Europe  since  the  end  of  the  15th  century,  when  the  Soldau  of  Egypt 
sent  one  to  Lorenzo  de'  Medici.  This  individual  was  represented  in 
the  frescoes  at  Poggio  Acajano,  a  villa  belonging  to  the  grand  duke  of 
Tuscany,  between  Florence  and  Prato.  It  wa3,  the  author  adds,  very 
familiar  with  the  inhabitants  in  the  former  city,  living  on  the  fruits 
of  the  country,  particularly  apples,  and  stretching  up  its  long  neck  to 
the  first-floors  of  the  houses  to  implore  a  meal.  Of  the  comparatively 
late  arrivals,  another  was  at  Venice  in  1828,  and  a  fourth  was  sent  to 
Constantinople,  but  died  there.  These  animals,  according  to  the  same 
authority,  were  all  presents  from  the  Pasha  of  Egypt.  The  Giraffe 
sent  to  the  French  menagerie  did  well :  that  presented  at  the  same 
time  to  George  IV.  was  the  shortest  and  weakest.  •  [The  consuls  of 
each  nation  drew  lots  for  the  choice.]  She  was  never  in  good  health 
and  had  been  roughly  treated,  and  though  she  had  grown  18  inches 
up  to  June  1829,  she  sank  gradually  and  died  in  the  autumn  of 
that  year. 

The  Zoological  Society  of  London  had  entered  into  a  contract  for 
the  purchase  of  Giraffes,  and  in  1830  four  of  these  animals  (three 
males  and  one  female)  were  safely  brought  from  the  south-west  of 
Kordofan,  where  they  were  captured,  to  the  gardens  of  the  society  at 
the  Regent's  Park.  The  following  account  of  the  capture  of  these 
animals  is  given  by  the  author  of  '  Zoological  Anecdotes  :'  — 

"  M.  Thibaut  quitted  Cairo  in  April  1834,  and  after  sailing  up  the 
Nile  as  far  as  Wadi  Haifa,  the  second  cataract,,  took  camels  and  pro- 
ceeded to  Debbat,  a  province  of  Dongolah,  whence  he  started  for  the 
desert  of  Kordofan. 

"  Being  perfectly  acquainted  with  the  locality,  and  on  friendly  terms 
with  the  Arabs,  he  attached  them  still  more  by  the  desire  of  profit. 
All  were  desirous  of  accompanying  him  in  the  pursuit  of  the  giraffes, 
for  up  to  that  time  they  had  treated  them  solely  for  the  sake  of  their 
flesh,  which  they  ate,  and  the  skin,  of  which  they  made  bucklers  and 
sandals.  The  party  proceeded  to  the  south-west  of  Kordofan,  aud  in 
August  were  rewarded  by  the  sight  of  two  beautiful  giraffes ;  a  rapid 
chase  of  three  hours,  on  horses  accustomed  to  the  fatigues  of  the 
desert,  put  them  in  possession  of  the  largest  of  these  noble  animals ; 
unable  to  take  her  alive,  the  Arabs  killed  her  with  blows  of  the  sabre, 
and  cutting  her  to  pieces,  carried  the  meat  to  their  head-quarters, 
which  had  been  established  in  a  wooded  situation — an  arrangement 
necessary  for  their  own  comfort,  and  to  secure  pasturage  for  their 
camels.  They  deferred  till  the  following  day  the  pursuit  of  the 
motherless  young  one,  knowing  they  would  have  no  difficulty  in  again 
discovering  it.  The  Arabs  quickly  covered  the  live  embers  with  slices 
of  the  meat,  which  M.  Thibaut  pronounces  to  be  excellent. 

"  On  the  following  morning  the  party  started  at  daybreak  in  search 
of  the  young  giraffe,  of  which  they  had  lost  sight  not  far  from  the 
camp.  The  sandy  desert  is  well  adapted  to  afford  indications  to  a 
hunter,  and  iu  a  very  short  time  they  were  on  the  track  of  the  object 
of  their  pursuit ;  they  followed  the  traces  with  rapidity  and  iu  silence 
lest  the  creature  should  be  alarmed  whilst  yet  at  a  distance;  but 
after  a  laborious  chase  of  several  hours  through  brambles  and  thorny 
trees,  they  at  last  succeeded  in  capturing  the  coveted  prize.  It  was 
now  necessary  to  rest  for  three  or  four  days,  in  order  to  render  the 
giraffe  sufficiently  tame;  during  which  period  an  Arab  constantly 
held  it  at  the  end  of  a  long  cord ;  by  degrees  it  became  accustomed 
to  the  presence  of  man,  and  was  induced  to  take  nourishment,  but  it 
was  found  necessary  to  insert  a  finger  into  its  mouth  to  deceive  it 
into  the  idea  that  it  was  with  its  dam  ;  it  then  sucked  freely.  When 
captured  its  age  was  about  nineteen  months.  Five  giraffes  were 
taken  by  the  party,  but  the  cold  weather  of  December  1834  killed 
four  of  them  in  the  desert  on  the  route  to  Dongolah  ;  happily  that  first 
taken  survived,  and  reached  Dongolah  in  January  1835,  after  a  sojourn 
of  twenty-two  days  in  the  desert. 

"  Unwilling  to  leave  With  a  solitary  specimen,  M.  Thibaut  returned 
to  the  desert,  where  he  remained  three  months,  crossing  it  in  all 
directions,  and  frequently  exposed  to  great  hardships  and  privations  ; 
but  he  was  eventually  rewarded  by  obtaining  three  giraffes,  all  smaller 
than  the  first.  A  great  trial  awaited  them,  as  they  had  to  proceed  by 
water  the  whole  distance  from  Wadi  Haifa  to  Cairo,  and  thence  to 
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Alexandria  and  Malta,  besides  the  voyage  to  England.  They  suffered 
considerably  at  sea,  during  a  passage  of  twenty-four  days  in  very  tem- 
pestuous weather,  and  on  reaching  Malta  in  November  they  were 
detained  in  quarantine  twenty-five  days  more ;  but  despite  all  these 
difficulties  they  reached- England  in  safety,  and  on  the  25th  of  May 
were  conducted  to  the  gardens.  At  daybreak  the  keepers  and  several 
gentlemen  of  scientific  distinction  arrived  at  the  Brunswick  Wharf, 
and  the  animals  were  handed  over  to  them.  The  distance  to  the 
gardens  was  not  less  than  six  miles,  and  some  curiosity,  not  unmingled 
with  anxiety,  was  felt  as  to  how  this  would  be  accomplished.  Each 
giraffe  was  led  between  two  keepers  by  means  of  long  reins  attached 
to  the  head  :  the  animals  walked  along  at  a  rapid  pace,  generally  in 
advance  of  their  conductors,  but  were  perfectly  tractable.  It  being 
so  early  in  the  morning  few  persons  were  about,  but  the  astonishment 
of  those  who  did  behold  the  unlooked-for  procession  was  ludicrous  in 
the  extreme.  As  the  giraffes  stalked  by,  followed  by  M.  Thibaut 
and  others  in  Eastern  costume,  the  worthy  policemen  and  early 
coffee-sellers  stared  with  astonishment,  and  a  few  revellers,  whose 
reeling  steps  proclaimed  their  dissipation,  evidently  doubted  whether 
the  strange  figures  they  beheld  were  real  flesh  and  bone,  or  fictions 
conjured  up  by  their  potations ;  their  gaze  of  stupid  wonder  indi- 
cating that  of  the  two  they  were  inclined  to  the  latter  opinion. 

"  When  the  giraffes  entered  the  park,  and  first  caught  sight  of  the 
green  trees,  they  became  excited  and  hauled  upon  the  reins,  waving 
the  head  and  neck  from  side  to  side,  with  an  occasional  caracole  and 
kick-out  of  the  hind  legs,  but  M.  Thibaut  contrived  to  coax  them 
along  with  pieces  of  sugar,  of  which  they  were  very  fond,  and  he  had 
the  satisfaction  of  depositing  his  valuable  charges  without  accident 
or  misadventure  in  the  sanded  paddock  prepared  for  their  reception. 
The  sum  agreed  on  with  M.  Thibaut  was  250?.  for  the  first  giraffe 
he  obtained,  200Z.  for  the  second,  150?.  for  the  third,  and  100?.  for  the 
fourth — in  all  700?. ;  but  the  actual  cost  to  the  society  amounted  to 
no  less  than  2386?.  3s.  lcZ.,  in  consequence  of  the  heavy  expenses  of 
freight,  conveyance,  &c." 

One  of  these  animals  (a  male)  died  shortly  after  its  arrival.  In 
1838  the  following  were  the  measurements  of  the  three  survivors  :— 

Height  as  far  as  reach.    Wither.  Rump. 

Feet.  Inches.     Feet.  Inches.  Feet.  Inches. 
Guib  Allah  (male)         .    13       8          7       11  6  11 

Selim  (male)      ...    13       0  7        5£         6  7 

Zaida  (female)  ...    12     11  7        4  6  7 

When  they  arrived  at  the  gardens  on  the  24th  of  May  1836,  Guib 
Allah  could  reach  only  to  11  feet  6  inches,  so  that  he  has  grown  since 
that  time  2  feet  2  inches.  The  others  have  grown  in  proportion. 
The  length  of  the  mane  in  one  of  the  males  and  in  the  female  is 
2|  inches,  and  in  the  other  male  24  inches. 

Since  this  time  the  female  has  produced  several  young  ones,  which 
have  been  sold,  and  arc  still  living  in  various  parts  of  the  world. 
They  seem  to  bear  confinement  very  well,  although  it  should  be 
remembered  that  their  apartments  in  the  Society's  gardens  are  very 
airy  and  well  ventilated.  Two  females  have  since  been  added  to  the 
collection  in  the  gardens. 

They  are  fed  principally  on  the  best  hay,  placed  in  high  racks ; 
they  like  a  carrot,  and  are  very  fond  of  onions  ;  lump-sugar  is  also  a 
favourite  treat  to  them.  They  each  eat  about  18  lbs.  of  food  a  day, 
and  drink  four  gallons  of  water. 

The  erroneous  statement  that  the  fore  legs  are  longer  than  the 
hind  legs  has  been  repeated  so  frequently  and  so  lately  by  authorities 
which  deservedly  have  weight,  that  it  becomes  necessary  to  give  the 
result  of  examination  of  the  skeleton.  In  reality  the  hind  legs,  taking 
the  limbs  only  from  their  setting  on,  are  longer  than  the  fore  legs  by 
about  one  inch.  A  measurement  taken  from  the  head  of  the  humerus 
to  the  end  of  the  ungueal  phalanges  in  the  fore  foot,  gives  an  inch  less 
in  length  than  a  measurement  taken  from  the  head  of  the  femur  to 
the  end  of  the  ungueal  phalanges  in  the  hind  foot. 

Neither  Mr.  Swainson  nor  Mr.  Ogilby  gives  any  specific  characters 
for  the  two  species  named  by  them,  and  but  one  species  is  recognised 
by  Dr.  Gray.  If,  as  Professor  Owen's  observations  tend  to  show,  there 
is  no  third  horn  in  the  forehead  of  the  northern  male  giraffes,  we  do 
not  exactly  see  on  what  the  specific  character  is  to  rest.  The  dark 
colour  of  the  adult  male  of  Southern  Africa,  if  it  should  prove  to 
differ  from  that  of  the  northern  male,  would  not,  it  is  submitted, 
sanction  more  than  variety.  The  specimens  presented  by  Mr.  Burchell 
to  the  British  Museum  came  from  Kosi  Fountain,  and  the  difference 
between  the  dark  spots  of  the  male  and  the  tawny  spots  of  the  female 
s  strongly  marked.  The  specimen  from  Central  Africa  presented  by 
Colonel  Denham  is  very  young,  and  the  spots  are  bright  yellowish 
tawny.  Mr.  Steedman,  in  his  '  Wanderings  and  Adventures  in  the 
Interior  of  Southern  Africa'  (1835),  says  that  the  giraffes  are  found 
on  the  open  plains  several  days'  journey  to  the  north  of  Litakou  in 
small  troops  of  six  or  ten  individuals,  and  that  they  feed  principally 
upon  the  various  dwarf  species  of  Acacia*  which  grow  abundantly  in 
the  arid  deserts.    The  writer  adds  that,  though  formerly  found  within 

*  Sir  Everard  Home  states  that  the  favourite  species  is  Acacia  Xariffiana, 
named  from  Zariffa,  the  Giraffe.  Le  Vaillant  says  that  the  sort  of  Mimosa 
on  -which  it  feeds  is  called  '  Kanaap  '  by  the  natives,  and  '  Kameldoorn '  by  the 
colonists. 


the  boundaries  of  the  Cape  of  Good  Hope,  they  have  not  for  manj 
years  past  been  known  to  pass  the  Gareep,  or  Orange  River,  which 
separates  it  from  the  Griqua  and  Coranna  country ;  and  he  notices 
their  moving  the  fore  and  hind  feet  of  the  same  side,  and  then  the 
opposite  pair  alternately,  exhibiting  the  pace'  which  is  usually  called 
an  amble  in  horses. 


Giraffa  (Camelopardalis  Giraffa), 

Those  who  wish  to  obtain  further  information  on  the  Giraffe 
should  consult  the  works  of  Klein,  Schreber,  Vosmaer,  Zimmerman, 
and  Lichtenstein  ;  also  Sir  W.  C.  Harris's  '  Portraits  of  the  Game 
and  Wild  Fowl  of  South  Africa,'  and  Captain  Gordon  Cuming's 
'  Adventures.' 

GIZZARD,  the  muscular  or  pyloric  division  of  the  stomach  in  birds. 
In  these  animals  the  stomach  is  divided  into  two  parts.  The  lower 
oesophagus  (the  canal  which  is  continued  from  the  crop  to  the  stomach) 
first  dilates  into  a  cavity  called  the  proventriculus,  or  glandular  divi- 
sion of  the  stomach  ;  this  has  a  very  vascular  lining  membrane,  and 
is  furnished  with  numerous  large  follicles,  or  glands,  placed  between 
the  mucous  and  muscular  coats,  which  secrete  a  solvent  fluid  very 
similar  to  the  gastric  juice  in  Mammalia.  This  first  division  of  the 
stomach  mostly  terminates  immediately  in  the  gizzard,  which  is 
situated  below  the  liver,  on  the  left  side  of  the  abdomen,  resting  on 
the  intestines.  This  organ  has  more  or  less  a  lengthened  form,  and 
is  furnished  at  its  upper  part  with  two  openings,  the  cardiac  and 
pyloric,  which  are  close  together  ;  the  former  communicates  with  the 
proventriculus  and  the  latter  with  the  intestines.  Below  those  open- 
ings the  gizzard  dilates  into  a  pouch,  in  the  middle  of  the  anterior 
and  posterior  sides  of  which  is  a  tendon  to  which  muscular  fibres  are 
attached.  In  birds  of  prey,  whose  food  is  easily  digested,  the  gizzard 
is  a  mere  membranous  cavity ;  but  in  graminivorous  birds  it  is  fur- 
nished with  muscles  of  great  power,  which  are  arranged  in  four  masses : 
the  two  largest,  which  are  situated  anteriorly  and  posteriorly,  are 
connected  with  the  central  tendons,  and  are  called  the  digastric 
muscles ;  between  these  are  two  thinner  ones. 

The  lining  membrane  of  the  gizzard  is  very  hard  and  thick,  and 
opposite  to  the  digastric  muscles  two  callous  spots  are  formed  by  the 
pressure  and  friction.  The  muscles  take  up  so  much  room  in  the 
stomach  of  graminivorous  birds  that  the  crop  is  a  necessary  appendage 
to  the  gizzard,  and  transmits  the  food,  little  by  little,  to  be  digested. 
The  food  is  triturated  in  the  gizzard  by  the  immediate  agency  of  hart] 


1031 


GLACIERS. 


GLACIERS. 


foreign  bodies,  as  sand  and  gravel,  which  the  birds  swallow ;  these 
bruise  the  grains  of  corn  by  the  action  of  the  muscles,  and  deprive 
them  of  their  vitality,  when  the  gastric  juice  acts  upon  and  dissolves 
them.    The  pebbles  thus  perform  the  vicarious  office  of  teeth. 

Hunter  inferred  that  the  action  of  the  great  digastric  muscles  of 
the  stomach  in  birds  was  rotatory,  and  says,  "  Although  the  motion 
of  the  gizzard  is  hardly  visible,  yet  we  may  be  made  very  sensible  of 
its  action  by  putting  the  ear  to  the  side  of  a  fowl  while  it  is  grinding 
its  food,  when  the  stones  can  be  heard  moving  one  upon  another." 
The  pyloric  or  intestinal  orifice  of  the  gizzard  is  furnished  with  a 
valve,  which  is  of  considerable  size  in  those  birds  which  swallow  large 
stones,  as  the  ostrich ;  it  prevents  them  from  passing  into  the  intes- 
tines, and  it  also  keeps  the  food  in  the  stomach  until  it  has  undergone 
a  sufficient  degree  of  trituration  or  mastication  to  fit  it  for  nutrition. 

GLACIERS,  a  French  word  received  into  our  language,  and 
which  must  not  be  confounded  with  Glaciere,  which  has  a  different 
signification. 

The  glaciers,  as  defined  by  Saussure,  are  those  eternal  masses  of  ice 
which  are  formed  and  remain  in  the  open  air  in  the  valleys  and  on 
the  slopes  of  lofty  mountains. 

In  speaking  of  glaciers  we  generally  refer  to  those  of  the  Alps,  as 
being  the  best  known,  though  there  are  many  in  other  places.  The 
glaciers  of  the  Alps  have  been  frequently  described  by  travellers, 
geographers,  and  naturalists,  but  by  none  in  so  much  detail  as  by 
Saussure  and  Gruner. 

If,  says  Saussure,  a  spectator  could  be  placed  at  a  sufficient  height 
above  the  Alps  to  embrace  at  one  view  those  of  Switzerland,  Savoy, 
and  Dauphin^,  he  would  see  a  mass  of  mountains  intersected  by 
numerous  valleys,  and  composed  of  several  parallel  chains,  the  highest 
in  the  middle,  and  the  others  decreasing  gradually  as  they  recede. 
The  central  and  highest  chain  would  appear  to  him  bristled  with 
craggy  rocks,  covered  even  in  summer  with  snow  and  ice  in  all  those 
places  that  are  not  absolutely  vertical ;  but  on  both  sides  of  the  chain 
he  would  see  deep  and  verdant  valleys,  well  watered  and  covered  with 
villages.  Examining  still  more  in  detail,  he  would  remark  that  the 
central  range  is  composed  of  lofty  peaks  and  smaller  chains,  covered 
with  snow  on  their  tops,  but  having  all  their  slopes  that  ai-e  not  very 
much  inclined  covered  with  ice,  while  the  intervals  between  them 
form  elevated  valleys  filled  with  immense  masses  of  ice,  extending 
down  into  the  deep  and  inhabited  valleys  which  border  on  the  great 
chain.  The  chain  nearest  to  the  centre  would  present  to  the  observer 
the  same  phenomenon,  but  on  a  smaller  scale,  beyond  which  he  would 
Bee  no  more  ice,  nor  even  snow,  save  here  and  there  on  some  of  the 
more  elevated  summits. 

From  what  precedes,  continues  Saussure,  I  recognise  two  kinds  of 
glaciers,  quite  distinct  from  each  other,  and  to  which  all  their  varieties 
may  be  referred.  The  first  are  contained  in  the  valleys  more  or  less 
deep,  and  which  though  at  great  elevations  are  still  commanded  on 
all  sides  by  mountains  higher  still ;  while  the  second  are  not  contained 
in  the  valleys,  but  are  spread  out  on  the  slopes  of  the  higher  peaks. 

The  distinguishing  features  of  the  two  kinds  are  the  greater  extent 
and  depth  of  the  former,  and  the  greater  compactness  of  the  mass ; 
but  as  these  circumstances  seem  to  depend  on  the  situation  of  the 
glaciers,  as  is  proved  by  the  insensible  passage  of  the  one  kind  into 
the  other  in  many  localities,  the  distinction  of  Saussure  seems  to  have 
little  foundation. 

The  formation  of  the  glaciers,  whatever  are  their  position  and 
appearance,  is  due  to  the  great  quantity  of  snow  which  falls  in  the 
high  and  cold  regions  of  the  mountains,  and  which  the  heat  of  summer 
can  but  partially  thaw.  When  the  slopes  of  the  lofty  peaks  are  very 
rapid,  the  snow,  being  unable  to  rest  upon  them,  slips  down  into  the 
valleys  in  the  form  of  avalanches ;  and  this  being  added  to  what  falls 
directly  into  the  valleys,  there  is  accumulated  an  enormous  quantity 
that  becomes  compressed  by  its  own  weight.  This  snow  is  subse- 
quently converted  into  a  kind  of  ice  by  the  following  process  : — The 
rains  which  occasionally  fall,  and  the  water  resulting  from  the  partial 
melting  of  the  snow  in  the  warmer  months,  percolates  the  mass, 
steeping  it  throughout;  and  in  this  state,  being  seized  by  the  cold  of 
the  succeeding  winter,  it  is  consolidated  into  a  glacier.  It  will  how- 
ever be  easily  conceived  that  the  ice  so  formed  is  very  different  from 
that  found  in  ponds  or  lakes ;  it  has  neither  the  hardness,  the  com- 
pactness, the  solidity,  nor  the  transparency  of  the  latter,  but  is,  on 
the  contrary,  porous  and  opaque.  The  water  in  filtering  through  the 
mass  not  being  able  to  drive  out  all  the  air  lodged  in  the  interstices, 
this  air,  together  with  that  which  is  liberated  during  the  subsequent 
congelation,  collects  into  bubbles  of  various  forms  and  sizes,  destroying 
the  transparency  and  cohesiveness  of  the  mass.  With  regard  to  the 
snow  which  rests  on  the  slopes,  it  is  evident  that  it  will  be  subject  to 
the  same  effect  of  rain  and  warmth  as  that  in  the  valleys,  but,  from 
the  very  position  in  which  it  lies,  the  water  in  great  part  runs  off,  or 
is  only  retained  towards  the  bottom  of  the  slope,  whence  it  results 
that  the  glaciers  so  situated  are  in  general  of  much  looser  texture 
than  the  glaciers  of  the  valleys.  It  is  only  towards  the  bottom,  where 
the  water  accumulates,  that  the  ice  of  the  former  acquires  a  consist- 
ence equal  to  that  of  the  latter.  This  solidity  decreases  Tas  you  ascend, 
till  towards  the  top  there  is  nothing  but  snow. 

The  surface  of  the  glaciers  depends  entirely  upon  the  ground  on 
which  they  rest.    When  the  bottom  is  even,  or  but  slightly  inclined, 


the  surface  of  the  glacier,  though  rough  and  granulated,  is  also  even, 
presenting  but  few  crevices,  and  these  not  wide;  but  in  proportion  as 
the  bottom  is  inclined  or  rugged  the  surface  is  abrupt  and  uneven. 
Ebel,  who  follows  Saussure,  says,  that  wherever  the  slope  exceeds  30 
or  40  degrees,  the  beds  of  ice  break  into  fragments,  which  get  dis- 
placed, upheaved,  and  piled  together  in  every  variety  of  fantastic 
form,  and  exhibit  immense  chasms  many  feet  in  breadth,  and  often 
more  than  100  feet  deep. 

The  splitting  of  the  ice  on  a  change  of  weather,  or  in  consequence 
of  unequal  pressure  on  an  uneven  bottom,  shakes  the  very  hills,  and 
produces  a  noise  which,  reverberated  from  the  mountains,  sounds  like 
thunder.  The  breadth  and  depth  of  the  chasms  thus  occasioned  vary 
considerably  according  to  circumstances.  Sometimes  their  dimensions 
are  rapidly  increased,  either  from  the  slipping  away  of  the  lower  mass 
while  the  upper  remains  stationary,  or  in  consequence  of  the  erosion 
of  the  water  running  down  them  from  the  thawing  of  the  surface  ; 
and  at  other  times  they  are  suddenly  closed  up  by  the  descent  of  the 
upper  portion  against  the  lower,  which  is  fixed.  The  ice  at  those 
fissures  down  which  the  water  flows  freely  is  generally  transparent, 
and  is  observed  to  be  of  a  greenish  colour  towards  the  top  and  bluish 
towards  the  bottom.  These  clefts  are  frequently  hidden  by  a 
covering  of  snow,  which  renders  them  exceedingly  dangerous. 

Along  the  anterior  edge  and  lateral  margins  of  some  of  the  larger 
glaciers  there  are  masses  of  debris  accumulated  into  the  form  of  long 
dykes  or  parapets,  which  in  the  Tyrol  are  known  by  the  name  of 
'  trockne  muren,'  and  in  Savoy  by  that  of '  morain,'  which  has  more 
generally  prevailed.  In  Iceland,  where  the  glaciers  are  called  'jokiil,' 
the  moraines  are  named  '  jokiilsgiarde.'  The  formation  of  the  moraiues 
is  easily  conceived.  When  the  rocks  bordering  the  glaciers  are 
themselves  bare  of  snow  or  ice,  in  consequence  of  the  rapidity  of  the 
slope,  and  are  schistose  or  stratified,  they  are  easily  disintegrated  by 
the  alternate  action  of  wet  and  frost,  heat  and  cold,  and  the  fragments 
thus  detached  roll  down  to  the  lateral  edges  of  the  glacier,  where  the 
greater  part  is  stopped,  while  some  isolated  blocks  are  urged  farther 
towards  the  middle.  The  general  inclination  of  the  glacier  and  its 
progressive  motion  downwards  also  collect  a  quantity  of  these  ddbris 
along  the  anterior  boundary  of  the  ice-field,  so  that  in  some  cases  the 
whole  glacier  is  entirely  surrounded  by  a  moraine.  Wherever  the 
mountain-slopes  are  protected  by  a  glacier  of  their  own,  or  where  the 
rock  is  of  compact  indestructible  granite,  no  moraine  is  formed. 
Thus  it  happens  that  some  glaciers  have  a  moraine  on  each  side, 
others  on  one  side  only,  and  some  none  at  all.  Occasionally  also  a 
moraine  is  found  where  none  could  have  been  formed,  in  which  case 
it  is  one  that  has  been  brought  down  from  a  higher  station  by  the 
motion  of  the  glacier,  as  is  evident  from  the  nature  of  the  ddbris. 
These  moraines  sometimes  attain  a  height  of  a  hundred  feet.  It  is 
observable  however  that  when  the  glaciers  have  diminished  in  size, 
the  moraine  is  above  the  ice-field ;  and  when,  on  the  contrary,  the 
glacier  has  increased  the  moraine  is  lower  than  the  ice,  and  in  some 
cases  the  moraine  and  the  ice  are  on  a  level. 

M.  Agassiz,  of  Geneva,  in  a  paper  on  glaciers,  moraines,  and  erratic 
blocks,  published  in  the  '  Bibliotheque  Universelle,'  No.  24,  1837,  has 
called  attention  to  the  existence  of  moraines  at  the  height  of  several 
hundred  feet  above  the  bottom  of  the  superior  Alpine  valleys,  where 
there  are  no  longer  any  glaciers  ;  but  in  descending  into  the  lower 
valleys  they  are  found  in  succession  as  high  as  twelve,  fifteen,  and 
eighteen  hundred  feet.  They  may  even  be  observed  at  two  thousand 
feet  above  the  bed  of  the  Rhone,  in  the  neighbourhood  of  St.  Maurice, 
in  the  Vallais,  and  can  also  be  traced  at  a  great  height  round  the  Lake 
of  Geneva  :  from  this  fact  and  other  collateral  circumstauces  M.  Agassiz 
concludes  that  at  one  time  the  glaciers  covered  the  whole  of  the  plains 
of  Switzerland  to  a  height  of  3300  feet  above  the  level  of  the  sea,  or 
2155  feet  above  the  present  surface  of  the  Lake  of  Geneva,  and 
extended  as  far  as  the  Jura.  To  account  for  the  existence  of  such 
masses  of  ice  he  supposes  the  alternate  cooling  and  heating  of  the 
globe  at  distant  but  given  periods.  He  appeals  to  fossil  remains  in 
confirmation  of  his  theory,  and  tries  to  explain  the  existence  of  the 
erratic  blocks  of  the  Jura  by  supposing  them  to  be  the  transported 
moraines  of  his  immense  glaciers. 

Besides  the  bordering  moraines  there  are  long  and  high  ridges 
formed  of  fragments  of  rocks,  boulders,  sand,  and  earth,  in  the  middle 
of  the  glaciers,  and  at  a  considerable  distance  from  the  margins,  to 
which  however  they  are  generally  parallel.  These  banks,  which  in 
the  German  cantons  of  Switzerland  are  called  '  guferlinien,'  are  some- 
times numerous  and  high.  Thus,  in  traversing  the  great  ice-field 
above  Moutanvert,  Saussure  crossed  four  or  five  of  them  which  were 
30  or  40  feet  high,  an  elevation  due  in  part  to  the  quantity  of  the 
debris,  and  in  part  to  the  sinking  of  the  surrounding  ice,  which  thaws, 
while  that  under  the  heap,  sheltered  from  the  sun,  remains  unthawed. 
The  glacier  of  Rosboden  is  said  to  exhibit  the  greatest  number  of 
these  ridges,  and  of  the  largest  dimensions.  The  formation  of  these 
banks  is  thus  explained.  The  glacier  progressively  slipping  down 
upon  the  inclined  bottom  of  the  valley  recedes  from  the  sides,  carry- 
ing part  of  the  lateral  moraine  along  with  and  upon  it.  This  retreat 
often  leaves  a  considerable  space,  particularly  in  the  wider  valleys, 
between  the  foot  of  the  mountains  and  the  edge  of  the  glaciers,  which 
space,  during  the  succeeding  winter,  becomes  filled  up  with  fresh 
snow,  which  is  converted  into  ice  by  the  process  already  described, 
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and  on  which  a  new  moraine  is  collected.  This  recedes  like  the  first, 
and  so  on ;  so  that  were  it  not  that  the  moraines  of  the  opposite 
sides  sometimes  become  confounded  into  one,  and  because  the  motion 
of  the  ice  on  the  irregular  slopes  of  the  valley  disturbs  the  order  and 
parallelism  of  the  banks,  they  might  serve  to  determine  the  age  of 
the  glaciers. 

In  winter,  as  well  as  in  summer,  there  is  continually  a  quantity  of 
water  flowing  out  from  the  lower  parts  of  the  glaciers,  though  much 
less  abundantly  in  the  former  than  in  the  latter  season.  This  water 
proceeds  from  the  thawing  of  the  under  surface  of  the  glacier,  occa- 
sioned by  subterraneous  heat.  In  the  winter  it  oozes  from  under  the 
ice  in  small  streamlets ;  but  in  the  spring  and  summer  months,  when 
it  is  greatly  increased  in  quantity,  it  bursts  away  the  ice  from  before 
it,  and  gushes  out  in  plenteous  streams  from  the  caverns  it  has  exca- 
vated ;  some  of  these  grottoes  are  100  feet  high,  and  from  50  to  80 
feet  wide,  presenting  very  various  and  sometimes  highly  picturesque 
appearances.  The  torrents  of  the  glaciers  are  remarkable  for  the 
whitish-blue  colour  of  their  waters,  which  they  maintain  for  a 
distance  of  some  leagues. 

There  is  a  phenomenon,  which  the  Germans  call  '  gletschergeblase,' 
which  results  from  the  sudden  escape  of  the  air  imprisoned  beneath 
the  glaciers.  On  a  change  of  temperature  this  escapes  through  the 
crevices  in  strong  currents  of  insupportably-cold  wind,  driving  like 
snow-dust  the  fine  icy  particles  with  which  it  is  loaded. 

All  the  Alpine  valleys  being  inclined  planes,  it  is  natural  to  suppose 
that  the  glaciers  must  slip  down  by  their  own  weight,  whenever  any 
circumstance  destroys  their  adhesion  to  the  sides  and  bottoms  of  the 
valleys.  This  adhesion  is  constantly  diminished,  even  in  the  depth  of 
winter,  by  the  natural  warmth  of  the  earth,  which  thaws  the  under 
surface  of  the  glacier ;  but  as  this  takes  place  only  in  those  parts 
where  the  great  thickness  of  the  ice  protects  the  soil  from  the  effects 
of  external  cold,  the  mass  by  this  action  is  but  partially  disengaged, 
and  therefore  still  maintains  its  position.  But  when  the  warmth  of 
summer  heats  the  soil  all  around,  and  thaws  the  ice  at  its  surface  and 
edges,  the  liberation  of  the  glacier  goes  on  with  rapidity,  aided  as  it  is 
moreover  by  the  erosion  of  the  underflowing  currents,  and  the  abra- 
sion of  the  lumps  of  ice  and  the  stones  which  they  bear  along.  Then 
it  is  that  the  whole  mass,  obeying  the  impulse  of  gravity,  slips  down 
and  invades  the  fertile  valleys  below,  presenting  the  singular  spectacle 
of  an  ice-field  terminating  on  flowery  meadows  and  contiguous  to  rich 
harvests.  The  limits  which  the  descending  glaciers  attain  are  subject 
to  variation. 

Great  attention  has  been  lately  given  to  the  causes  of  the  descent 
of  glaciers.  The  hypotheses  by  which  the  descent  of  the  vast  masses 
of  frozen  snow  down  the  valleys  of  the  Alps  and  other  mountainous 
regions  has  been  explained,  or  attempted  to  be  explained,  are  essentially 
two.  First,  the  original  notion  of  Saussure,  put  in  its  most  original 
form,  that  the  glacier-masses  descended  the  valleys  by  the  force  of 
gravity ;  and  secondly,  the  later  notion  of  Charpentier,  that  the  icy 
masses  were  pushed  down  the  valleys  by  an  internal  expansion  caused 
by  congelation  of  water  in  their  internal  cavities.  Each  of  these 
original  notions  takes  at  least  two  forms.  Saussure's  hypothesis, 
indeed,  appears  in  three  modifications  of  importance. 

1  A.  The  view  of  Mr.  R.  Mallet,  communicated  to  the  Geological 
Society  of  Dublin,  recognises  the  descent  of  the  glacier  by  gravity, 
but  adds  the  hydrostatic  pressure  of  water  below  the  glacier — upward 
and  forward;  and  it  is  impossible  to  deny  to  this  speculation  the 
merit  of  removing  some  considerable  difficulty  in  the  reception  of 
the  general  hypothesis  of  Saussure. 

1  B.  The  view  of  Professor  James  Forbes,  who,  besides  noticing 
peculiar  structures  (the  blue  bands)  in  the  glacier  ice,  and  measuring 
the  velocity  of  glacier  movements  in  different  parts  of  the  valley, 
and  in  the  central  and  lateral  parts  of  the  '  ice-current '  (if  we  may  so 
speak),  has  proved  the  bending  of  the  ice  from  a  straight  transverse 
line  during  its  movements ;  and  has,  by  means  of  artificial  prepara- 
tions, imitated  some  of  the  peculiar  glacial  structures.  His  view  is, 
that  glaciers  descend  the  valleys  in  consequence  of  so  much  mutual 
yielding  and  adjustment  (plasticity)  of  their  parts  as  to  entitle  them 
to  be  regarded  as  viscous  or  semifluid  masses,  flowing  slowly  under 
the  influence  of  gravity. 

1  C.  Mr.  Hopkins,  recurring  to  the  original  notion  of  Saussure, 
maintains  the  mechanical  probability  of  the  glaciers  sliding  down 
their  containing  valleys,  as  solid  bodies ;  that  is  to  say,  sliding  in 
consequence  of  the  general  slope  of  the  valley,  and  not  in  consequence 
of  the  internal  displacements  and  readjustments  of  the  icy  mass. 
Displacements  and  readjustments  happen  in  this  view  no  less  than  in 
Mr.  Forbes's  hypothesis.  The  icy  mass  is  subject  to  extension,  to 
flexure,  and  fracture  under  tension,  and  a  variety  of  accidents,  which 
Mr.  Hopkins  has  employed  to  explain  the  unequal  rates  of  move- 
ment, the  varying  forms  of  fissures,  &c.  in  glaciers.  Ice  may  be 
regarded  as  in  a  certain  degree  plastic,  since  it  is  flexible ;  but  none  of 
these  things  interfere  with  the  essential  condition  of  this  hypothesis, 
namely,  the  sliding  of  the  whole  ice-mass  on  its  bed.  This  sliding  is 
in  a  great  measure  due  to  the  perpetual  slow  fusion  of  the  lower 
surface  of  the  ice,  which  leaves  it  in  a  constant  state  of  disintegration, 
&c.  Mr.  Hopkins  has  made  experiments  on  the  sliding  of  ice  ;  from 
which  it  results,  that  even  at  angles  of  inclination  from  the  horizon 
much  below  1  degree,  the  movement  of  the  ice  masses  on  a  rough 


flagstone,  while  the  lower  surface  was  subject  to  slow  fusion,  was 
very  discernible,  and  found  to  follow  a  simple  law  proportioned  to 
the  sine  of  the  angle  of  inclination. 

2  A.  The  second  branch  of  the  hypothesis  alluded  to,  originating 
with  Charpentier,  has  further  ramified  into  two  forms.  Charpentier 
thought  the  congelation  of  water  in  many  fissures  of  the  glacier 
must  necessarily  urge  portions  of  it  forward  in  the  direction  of  least 
resistance.  But  as  the  glacier  is  sliding  by  day  and  by  night,  in 
summer  and  in  winter,  sliding  unequally  in  different  parts  of  its 
descent,  and  not  with  such  an  order  of  inequality  as  fits  to  the 
hypothesis ;  and  as  there  is  no  assignable  reason  (in  this  hypothesis) 
for  the  formation  of  new  fissures,  and  the  continuation  of  the 
process,  this  whole  speculation  (the  dilation  hypothesis)  has  been 
abandoned. 

2  B.  Another  form  has  been  given  to  it  by  M.  Agassiz.  This 
eminent  explorer  of  the  Alpine  glaciers  ascribes  their  onward  move- 
ment to  congelation  of  water,  not  in  the  cavities  of  Charpentier, 
but  in  minute  capillary  fissures  and  spaces  among  the  granular 
constituent  masses  of  the  glacier.  With  such  a  power  of  expansion, 
altogether  independent  of  gravity,  M.  Agassiz  esteemed  it  possible 
to  allow  of  the  movement  of  glaciers,  even  across  level  countries, 
and  thus  to  account  for  many  geological  phenomena  difficult  to  be 
otherwise  explained,  as  erratic  blocks  and  other  diluvial  phenomena. 
Mr.  Hopkins  has,  however,  exclusively  shown  that  by  the  means 
supposed  no  such  power  of  onward  movement  can  be  exercised.  Mr. 
Forbes  has  proved  the  actual  phenomena  of  glaciers  to  be  incon- 
sistent with  the  assumption  of  such  congelation  as  a  cause  and  with 
the  effects  ascribed  to  it  by  Agassiz.  It  is  clear  from  all  experiments 
and  mechanical  reasonings,  that  gravity  causes  the  descent  of  glaciers ; 
but  there  remain  some  further  researches  to  be  made  into  the  true 
internal  structure  of  ice,  and  the  true  state  of  the  lower  surface  of 
glaciers,  before  we  can  regard  the  inquiry  as  complete. 

The  most  recent  writers  on  the  phenomena  of  the  glaciers  are  the 
Messrs.  Schlagintweit,  who  have  published  a  work  on  the  '  Physical 
Geography  of  the  Alps.' 

The  investigations  of  Agassiz  and  others  into  the  history  of  the 
glaciers  of  the  Alps,  &c,  and  their  former  greater  extension,  have 
rendered  it  very  probable  that  this  enormous  ice-power  has  been 
actively  at  work  in  early  geological  periods  in  situations  where  now 
no  fields  of  ice  ever  occur.  Observations  of  effects  such  as  glaciers 
are  known  to  produce  on  surfaces  which  they  traverse ;  smoothed 
and  rounded  rocks — grooved  surfaces — striation  parallel  to  the  grooves 
— appear  to  require  the  existence  and  movement  of  glaciers  down 
some  of  the  valleys  which  intersect  the  Snowdonian,  the  Cumbrian, 
and  Irish  mountains.  One  of  the  effects  attendant  on  glaciers  is  the 
transport  of  detritus  on  the  surface  of  the  ice  till  it  melts,  or  in 
the  case  of  the  glacier  meeting  the  sea,  breaks  off  in  an  iceberg  to 
be  drifted  by  oceanic  currents.  It  is  believed  by  Agassiz  that  the 
immense  single  blocks  of  stone  which  lie  on  the  Jura,  opposite  the 
valleys  of  the  Alps,  have  been  deposited  there  by  glaciers,  not 
drifted  by  water-currents,  and  this  speculation  he  has  applied  to  far 
greater  areas  and  more  difficult  cases,  such  as  the  accumulation  of 
erratic  blocks,  gravel  mounds,  and  diluvial  heaps  in  level  regions  like 
those  which  margin  the  ancient  tertiary  Bay  of  Dublin,  or  abound  in 
the  central  plains  of  England.  From  so  great  an  extension  of  this 
speculation,  founded  a3  it  is  on  an  erroneous  hypothesis  of  glacial 
movement,  Mr.  Hopkins'3  demonstrations  warn  us  to  dissent ;  but  if, 
as  may  be  easily  believed,  the  ancient  glacier  streams  of  Cumberland 
delivered  the  detrital  blocks  of  Shap  and  Carrock  into  the  sea  by  the 
breaking  off  of  icebergs,  these  may  have  been  drifted  by  currents  to 
Staffordshire,  to  the  mouth  of  the  Tyne,  and  the  valleys  of  York  and 
Holderness. 

It  may  be  objected  that  for  such  an  icy  covering  to  Snowdon  and 
Skiddaw,  a  great  reduction  of  climate  is  necessary,  and  that  this  is 
not  consonant  with  the  general  tenor  of  geological  inferences,  which 
point  to  more  elevated  temperatures  in  early  periods.  But  the  reply 
is  easy.  The  evidence  of  warm  climates  in  northern  zones  relied  on 
by  geologists  applies  to  far  earlier  periods ;  and  in  respect  of  this 
comparatively  late  period,  a  reduction  of  temperature  to  the  extent 
required  for  the  production  of  glaciers  on  the  mountains  of  Wales 
and  Cumberland  is  perfectly  possible  by  a  mere  change  of  the  dispo- 
sition of  land  and  water — since  in  fact  the  temperature  of  the 
British  Islands  is  now  in  excess  above  the  mean  of  their  latitude  by 
5°,  10°,  15°,  and  more,  and  this  excess  is  merely  due  to  oceanic 
currents  and  other  conditions  which  vary  with  the  distribution  of 
land  and  water. 

Notwithstanding  the  immense  accession  of  snow  and  ice  which  the 
glaciers  receive  every  winter,  and  which  is  much  greater  than  what 
could  possibly  be  thawed  by  the  mere  effect  of  a  short  summer  in  the 
higher  Alpine  regions,  it  is  found  that  they  have  not  sensibly  increased. 
If  for  one  or  a  few  years  in  succession  some  of  the  glaciers  are  observed 
to  descend  lower  than  usual,  they  are  found  in  the  following  years  to 
recede  proportionably  ;  thus  they  are  confined  within  certain  limits 
by  a  compensating  process  of  nature.  The  evaporation  from  ice,  and 
particularly  from  snow,  is  considerable  even  in  winter,  and  goes  on 
with  great  rapidity  in  a  dry  and  rarefied  air  ;  and  subterranean  heat, 
as  we  have  already  observed,  produces  throughout  the  year  a  certain 
diminution  of  the  glaciers  at  their  under  surface.   In  the  summer  the 
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general  thawing  of  all  the  parts  exposed  to  the  direct  rays  of  the  sun,  I 
to  the  warm  atmosphere,  and  to  the  heated  soil  at  the  edges  of  the 
glaciers,  tends  greatly  to  diminish  the  quantity  of  ice — an  effect 
increased  by  the  mechanical  action  of  the  torrents  which  this  thawing 
occasions.  But  all  these  causes,  powerful  as  they  are,  would  be  insuf- 
ficient to  prevent  a  constant  though  gradual  increase  of  the  ice,  were 
it  not  for  the  advance  of  the  glaciers  into  the  warm  atmosphere  of 
the  lower  valleys.  The  greater  the  increase  of  the  preceding  winter 
the  greater  the  pressure  from  above,  and  the  lower  the  glacier  slips 
into  the  thawing  region.  The  farther  it  slips  the  greater  space  is  left 
behind  to  be  filled  up,  and  consequently  the  greater  time  must  elapse 
before  the  mass  can  again  be  urged  forward.  During  this  time  the 
lower  extremity,  subjected  to  the  heat  of  two  or  three  summers, 
recedes  as  much  as  or  more  than  it  had  before  advanced ;  and  thus  an 
admirable  compensation  is  established,  by  which  the  cultivated  lands 
of  the  lower  valleys  are  secured  against  the  unlimited  encroachments 
of  the  glaciers. 

The  number  and  extent  of  the  Alpine  glaciers  is  very  considerable. 
From  Mont  Blanc  to  the  borders  of  the  Tyrol  there  are  reckoned 
about  400  glaciers,  of  which  a  very  few  are  only  3  miles  in  length ; 
the  greater  number  range  from  10  to  15  miles  long,  and  from  a  mile 
to  2|  miles  broad.  The  thickness  of  some  of  the  glaciers  is  also  very 
considerable,  being  from  100  to  600  feet. 

It  is  calculated  that  the  glaciers  of  the  Tyrol,  Switzerland,  Pied- 
mont, and  Savoy  form  together  a  superficial  extent  of  1484  square 
miles.  Such  are  the  great  reservoirs  whence  some  of  the  principal 
rivers  of  Europe  draw  their  inexhaustible  supplies.  It  is  observable 
that  there  are  but  few  glaciers  in  the  direction  of  east  and  west. 

The  above  account  refers  chiefly  to  the  glaciers  of  the  Alps ;  but 
as  all  glaciers,  wherever  they  may  be,  have  the  same  origin,  it  is 
presumable  they  are  also  subjected  to  like  influences,  and  present 
similar  phenomena. 

The  Pyrenean  chain,  as  also  the  Sierra  Nevada,  have  glaciers, 
though  they  are  almost  all  on  the  northern  slopes,  there  being  none 
on  the  southern  declivities,  except  in  such  places  as  are  sheltered  from 
the  sun  and  south  wind  by  other  and  more  advanced  mountains.  In 
the  mountains  of  Norway  there  are  several  glaciers.  Spitzbergeu  has 
its  eminences  covered  with  snow  and  surrounded  by  glaciers. 

In  Iceland  the  glaciers  are  both  numerous  and  extensive ;  they 
generally  hang  on  the  rapid  slopes  of  the  mountains,  and  sometimes 
wholly  encase  them.  These  ice-clad  elevations  are  termed  Jokiils, 
the  principal  of  which  is  that  named  Klofa  Jokiil,  in  the  eastern 
quarter  of  the  island,  and  which,  according  to  Henderson,  forms,  with 
little  or  no  interruption,  a  vast  chain  of  ice  and  snow  mountains  not 
less  than  3000  miles  square.  Another,  called  Blafell's  Jokiil,  extends 
from  near  Tindafiall  100  miles  across  the  island  in  a  westerly 
and  northerly  direction,  and  near  the  Lake  Hvitarvatn  presents  the 
most  magnificent  glaciers.  There  are  numerous  other  glaciers ;  many 
of  them,  besides  the  usual  phenomena,  exhibiting  marks  of  the  extra- 
ordinary convulsions  occasioned  by  volcanic  action  and  the  emission 
of  hot  water  from  the  sides  of  the  mountains. 

Greenland,  as  far  as  is  known,  contains  innumerable  glaciers,  many 
of  great  thickness ;  and  the  inhabitants  of  both  the  east  and  west 
coast  are  persuaded  of  their  continual  increase.  It  is  remarkable  that 
although  Graah,  in  his  account  of  Greenland,  describes  the  glaciers  as 
formed  in  the  same  manner  with  those  of  the  Alps,  yet  he  and  all 
travellers  notice  the  beautiful  transparency  and  consequent  compact- 
ness of  the  northern  glaciers,  and  of  the  icebergs  which  have  been 
detached  from  them ;  a  circumstance  which  seems  to  denote  some 
peculiar  modification  of  the  process  of  their  formation. 

Along  the  south-west  coast  of  South  America  there  are  extensive 
glaciers,  as  also  in  the  Strait  of  Magalhaens,  and  in  Tierra  del 
Fuego. 

In  the  Himalayas  glaciers  have  been  observed,  and  all  the  phenomena 
presented  in  Europe  have  also  been  found  there. 

(Saussure,  Voyages  dans  les  Alpes ;  Mallet,  in  Trans,  of  the  Dublin 
Geol.  Society;  Forbes,  in  Jameson's  Journal,  and  Tour  in  (he  Alps; 
Hopkins,  in  Cambridge  Tram,  and  Phil.  Magazine  ;  Lyell,  Principles 
of  Geology.)    [See  Supplement.] 

GLADIOLUS,  Com-Flag  (from  '  gladius,'  a  sword,  referring  to  the 
shape  of  the  leaves),  a  genus  of  Plants  belonging  to  the  natural  order 
Iridacece.  It  has  a  tubular  2-lipped  corolla  ;  segments  undulate  and 
unequal;  stigma  trifid  ;  seeds  with  an  arillus;  root  a  coated  bulb; 
leaves  ensiforin,  sheathing.  The  species  in  the  gardens  are  bulbous, 
and  are  chiefly  brought  from  the  Cape  of  Good  Hope. 

G.  segetum  has  about  10  flowers  in  two  rows.  The  upper  division 
of  the  corolla  is  divaricate,  the  lower  segment  nearly  equal  and  lanceo- 
late ;  anthers  longer  than  the  filaments ;  capsules  with  3  furrows.  It 
has  been  supposed  to  be  an  aphrodisiac,  a  reputation  obtained  from 
its  acrid  qualities,  which  are  however  common  to  the  whole  of  the 
order.  The  Hottentots  eat  the  tubers  or  corms  of  several  species  of 
this  genus,  the  starch  they  contain  rendering  them  nutritious. 

G.  triphyllus  has  about  3  flowers  in  one  row ;  the  anthers  much 
shorter  than  the  filaments.    It  is  found  in  the  mountains  of  Carrara. 

G.  palustris  has  3  or  4  flowers,  secund ;  the  tube  twice  as  long  as 
the  seed-vessel ;  the  claw  of  the  middle  division  curved  and  remote  ; 
the  lobes  of  the  stigma  papilloso-ciliate  almost  from  the  base ;  anthers 
shorter  than  the  filaments;  auricles  at  the  base  obtuse,  parallel; 


capsules  oblong,  obovate,  rounded  at  the  top,  marked  with  six  equal 
furrows.    It  is  found  in  Germany. 

G.  communis  has  secund  flowers  ;  the  filaments  half  as  long  again  as 
the  anthers ;  auricles  at  the  base  obtuse  and  parallel ;  the  tube  half 
as  long  again  as  the  germen ;  lobes  of  the  stigma  gradually  broader 
upwards,  papilloso-ciliate  almost  from  the  base;  capsules  3-edged, 
obovate,  impressed  at  the  top  ;  the  seeds'broadly  winged.  It  is  found 
near  Stettin  and  Frankfurt-on-Oder. 

G.  Illyricus  has  secund  flowers ;  the  tube  three  times  as  long  as  the 
germen ;  division  of  stigma  linear  from  i'ae  base  to  the  middle,  and 
with  a  smooth  margin  suddenly  enlarged  at  the  top  with  a  papilloso- 
ciliate  margin;  the  capsules  obovate,  3-edged.    A  native  of  Illyria. 

Q.  imbricatus  has  secund  approximate  flowers ;  the  tube  nearly 
three  times  as  long  as  the  germen  ;  the  division  of  stigma  gradually 
broader  upwards,  papilloso-ciliate  almost  from  the  base  ;  the  capsules 
with  3  rounded  angles.    Found  in  Bohemia  and  Silesia. 

G.  infestus  has  a  lax  spike;  flowers  4  to  14,  obliquely  alternate; 
division  of  corolla  alternately  pink  and  purple,  uppermost  very  broad, 
covering  the  2  lateral  ones,  the  3  lower  unequal ;  anthers  about  as 
long  as  the  filaments ;  seeds  globose,  prolonged  downwards.  It  is  a 
native  of  Sicily. 

G.  Byzantinus  has  numerous  flowers  in  two  rows  ;  the  upper  seg- 
ment of  the  corolla  covered  by  the  lateral  ones ;  the  lower  division 
lanceolate,  the  middle  largest ;  the  anthers  longer  than  the  filaments  ; 
seeds  winged  ;  leaves  long,  ensiforin,  and  linear.    Found  in  Sicily. 

GLAND,  a  term  applied  to  cells  and  collections  of  cells  in  the  animal 
body,  which  have  the  power  of  absorbing  or  separating  the  various 
substances  which  pass  into  or  are  separated  from  the  circulating 
fluid.  In  one  sense  all  the  cells  of  the  animal  act  as  glands,  for  they 
separate  from  the  blood  the  peculiar  substances  of  which  they  are 
composed.  The  term  gland  however  is  only  strictly  applied  to  special 
forms  of  tissue  which  separate  peculiar  matters.  "  A  true  gland," 
says  Dr.  Carpenter,  "  may  be  said  to  consist  of  a  closely  packed  col- 
lection of  follicles,  all  of  which  open  into  a  common  channel,  by 
which  the  product  of  the  glandular  action  is  collected  and  delivered. 
The  follicles  contain  the  secreting  cells  in  their  cavities,  whilst  their 
exterior  is  in  contact  with  a  network  of  bloodvessels  from  which  the 
cells  draw  the  materials  of  their  growth  and  development." 

In  a  wider  sense  however  the  term  gland  has  been  applied  to  those 
parts  of  the  body  which  are  engaged  in  absorbing  the  food  or  carrying 
to  the  blood  the  materials  of  used-up  tissues.  [Absorbent  System  ; 
Absorption].  In  all  cases  the  cell  is  an  active  agent  whether  of  absorp- 
tion or  separation.  The  agency  of  the  cell  in  absorption  is  seen  in 
the  way  in  which  the  chyle  is  taken  from  the  intestines  and  carried 
into  the  lacteals. 

Professor  Goodsir  has  recently  shown  that  there  is  a  continual 
development  of  cells  at  the  extremity  of  each  villus  in  the  small 
intestine,  and  that  these  cells  are  the  agents  by  which  the  secretion 
of  the  nutritious  fluid  is  accomplished,  and  by  which  it  undergoes  its 
first  preparation  for  the  purposes  it  is  subsequently  to  fulfil.  The 
nature  of  this  process  we  give  in  Professor  Goodsir's  own  words, 
omitting  those  portions  which  do  not  bear  specially  on  the  point. 

"As  the  chyle  begins  to  pass  along  the  small  intestine,  an  increased 
quantity  of  blood  circulates  in  the  capillaries  of  the  gut.  Inconsequence 
of  this  increased  flow  of  blood,  or  from  some  other  cause  with  which  I 
am  not  yet  acquainted,  the  internal  surface  of  the  gut  throws  off  its 
epithelium,  which  is  intermixed  with  the  chyme  in  the  cavity  of  the 
gut.  The  cast-off  epithelium  is  of  two  kinds, — that  which  covers  the 
villi,  and  which,  from  the  duty  it  performs,  may  be  named  protective 
epithelium ;  and  that  which  lines  the  follicles,  and  is  endowed  with 
secreting  functions.  The  same  action  then,  which  in  removing  the 
protective  epithelia  from  the  villi  prepares  the  latter  for  their  peculiar 
function  of  absorption,  throws  out  the  secreting  epithelia  from  the 
follicles,  and  thus  conduces  towards  the  performance  of  the  function 
of  these  follicles.  The  villi,  being  now  turgid  with  blood,  erected, 
and  naked,  are  covered  or  coated  by  the  whitish-gray  matter  already 
described.  This  matter  consists  of  chyme,  of  cast-off  epithelia  of  the 
villi,  and  of  the  secreting  epithelia  of  the  follicles.  The  function  of 
the  villi  now  commences.  The  minute  vesicles  which  are  interspersed 
among  the  terminal  loops  of  the  lacteals  of  the  villus,  increase  in  size 
by  drawing  materials  from  the  blood  through  the  coats  of  the  capil- 
lary vessels,  which  ramify  at  this  spot  in  great  abundance.  While 
this  increasein  their  capacity  is  in  progress,  the  growing  vesicles  are 
continually  exerting  their  absorbing  function,  and  draw  into  their 
cavities  that  portion  of  the  chyme  in  the  gut  necessary  to  supply 
materials  for  the  chyle.  When  the  vesicles  respectively  attain  in 
succession  their  specific  size,  they  burst  or  dissolve,  their  contents 
being  cast  into  the  texture  of  the  villus,  as  in  the  case  of  any  other 
species  of  interstitial  cell.  The  ddbris,  and  the  contents  of  the  dis- 
solved chyle-cells,  as  well  as  the  other  matters  which  have  already 
subserved  the  nutrition  of  the  villus,  pass  into  the  looped  network  of 
lacteals,  which,  like  other  lymphatics,  are  continually  employed  iu 
this  peculiar  function.  As  long  as  the  oavity  of  the  gut  contains 
chyme,  the  vesicles  of  the  terminal  extremity  of  the  villi  continue  to 
develop,  to  absorb  chyle,  and  to  burst,  and  their  remains  and  contents 
to  be  removed  along  the  lacteals.  When  the  gut  contains  no  more 
chyme,  the  flow  of  blood  to  the  mucous  membrane  diminishes, 
the  development  of  new  vesicles  ceases,  the  lacteals  empty  themselves. 
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and  the  villi  become  flaccid.  The  function  of  the  villi  now  ceases  till 
they  are  again  roused  into  action  by  another  flow  of  chyme  along  the 
gut.  During  the  intervals  of  absorption,  it  becomes  necessary  to 
protect  the  villi  from  the  matters  contained  in  the  bowel.  They  had 
thrown  off  their  protective  epithelium  when  required  to  perform 
their  functions,  just  as  the  stomach  had  done  to  afford  gastric  juice, 
and  the  intestinal  follicles  to  supply  their  peculiar  secretions.  In  the 
intervals  of  digestion  the  epithelium  is  rapidly  reproduced." 


Extremity  of  a  villus  with  its  absorbent  vesicles  distended  with  chyle,  and 
the  trunks  of  its  lacteals  seen  through  its  coats.    Very  highly  magnified. 

The  researches  of  Professor  Goodsir  have  likewise  thrown  much  light 
on  the  general  process  of  secretion.  He  shows,  by  an  admirably 
selected  series  of  observations  (chiefly  on  the  lower  animals),  that 
secretion  is  a  function  of  the  nucleated  cell. 

If  the  membrane  which  lines  the  secreting  portion  of  the  internal 
surface  of  the  ink-bag  of  Lolirjo  sagittata  (Lamarck)  be  carefully  freed 
from  adhering  secretion  by  washing,  it  will  be  found  to  consist 
almost  entirely  of  nucleated  cells,  of  a  dark  brown  or  black  colour. 
These  cells  are  spherical  or  ovoidal.  Their  nuclei  consist  of  cells 
grouped  together  in  a  mass.  Between  these  composite  nuclei  and  the 
walls  of  their  containing  cells  is  a  fluid  of  a  dark  brown  colour. 
This  .fluid  resembles  in  every  respect  the  secretion  of  the  ink-bag 
itself.  It  renders  each  cell  prominent  and  turgid,  and  is  the  cause  of' 
its  dark  colour. 

The  dilated  terminal  extremities  of  the  ducts  in  the  liver  of  Helix 
aspersa  (Miiller)  contain  a  mass  of  cells.  If  one  of  these  cells  be 
isolated  and  examined,  it  presents  a  nucleus  consisting  of  one  or 
more  cells.  Between  the  nucleus  and  the  wall  of  the  containing  cell 
is  a  fluid  of  an  amber  tint,  and  floating  in  this  fluid  are  a  few  oil- 
globules.  This  fluid  differs  in  no  respect  from  the  bile  as  found  in 
the  ducts  of  the  gland.  The  liver  of  Modiola  vulgaris  (Fleming) 
contains  masses  of  spherical  cells.  Between  the  nucleus  and  the  wall  of 
each  of  these  cells  a  light-brown  fluid  is  situated,  bearing  a  close  resem- 
blance to  the  bile  in  the  gastro-hepatic  pouches.  The  nucleated  cells 
which  are  arranged  around  the  gastro-hepatic  pouches  of  Pecten 
opercularis  are  irregular  in  shape,  and  distended  with  a  fluid  resem- 
bling the  bile.  The  hepatic  organ  which  is  situated  in  the  loop  of 
intestine  of  Pirena  prunum  (Fleming)  consists  of  a  mass  of  nucleated 
cells.  These  cells  are  collected  in  groups  in  the  interior  of  larger 
cells  or  vesicles.  These  nucleated  cells  are  filled  with  a  light-brown 
bilious  fluid.  The  hepatic  organ  situated  in  the  midst  of  the  repro- 
ductive apparatus,  and  in  the  loop  of  the  intestine  of  Phallusia 
vulgaris  (Forbes  and  Goodsir),  consists  of  a  number  of  vesicles,  and 
each  vesicle  contains  a  dark-brown  bilious  fluid. 

The  hepatic  caeca  in  the  liver  of  Patella,  vulgata  contains  vesicles 
inclosing  a  body  which  consists  of  a  number  of  nucleated  cells  full  of 
a  dark  fluid  resembling  the  bile.  The  kidney  of  Helix  aspersa 
(Miiller)  is  principally  composed  of  numerous  transparent  vesicles. 
In  the  centre  of  each  vesicle  is  situated  a  cell  full  of  a  dead  white 
granular  mass.  This  gland  secretes  pure  uric  acid.  The  ultimate 
elements  of  the  human  liver  are  nucleated  cells.  Between  the  nucleus 
and  the  cell- wall  is  a  light  brown  fluid  with  one  or  two  oil  globules 
floating  in  it.  The  vesicular  caeca  in  the  testicle  of  Squalus  cornubicus 
contain  nucleated  cells,  which  ultimately  exhibit  in  their  interior 
bundles  of  spermatozoa.  The  generative  caeca  of  Echiurus  vulgaris 
(Lamarck)  contain  cells  full  of  minute  spermatozoa.  Aplysia punctata 
secretes  from  the  edge  and  internal  surface  of  its  mantle  a  quantity 
of  purple  fluid.  The  secreting  surface  of  the  mantle  consists  of  an 
arrangement  of  spherical  nucleated  cells.  These  cells  are  distended 
with  a  dark  purple  matter.  The  edge  and  internal  surface  of  the 
mantle  of  the  Janthina  fragilis  (Lamarck),  one  of  the  animals  which 
supplied  the  Tyrian  dye,  secretes  a  deep  bluish-purple  fluid.  The 
secreting  surface  consists  of  a  layer  of  nucleated  cells,  distended  with  a 
dark  purple  matter.  If  an  ultimate  acinus  of  the  mammary  gland  of 
the  bitch  be  examined  during  lactation  it  is  seen  to  contain  a  mass  of 
nucleated  cells.  These  cells  are  generally  ovoidal,  and  rather  transpa- 
rent. Between  the  nucleus  and  the  cell-wall  of  each  a  quantity  of 
fluid  is  contained,  and  in  this  fluid  float  one,  two,  three,  or  more 
oil-like  globules,  exactly  resembling  those  of  the  milk. 

The  secretion  within  a  primitive  cell  is  always  situated  between 
the  nucleus  and  the  cell-wall,  and  would  appear  to  be  a  product  of 
the  nucleus. 

The  ultimate  secreting  structure  then  is  the  primitive  cell,  endowed 
with  a  peculiar  organic  agency,  according  to  the  secretion  it  is  destined 


to  produce.  Mr.  Goodsir  names  it  the  primary  secreting  cell.  1c 
consists,  like  other  primitive  cells,  of  three  parts — the  nucleus,  the 
cell-wall,  and  the  cavity.  The  nucleus  is  its  generative  organ,  and 
may  or  may  not,  according  to  circumstances,  become  developed  into 
young  cells.  The  cavity  is  the  receptacle  in  which  the  secretion  is 
retained  till  the  quantity  has  reached  its  proper  limits,  and  till  the 
period  has  arrived  for  its  discharge.  Each  primary  secreting  cell  is 
endowed  with  its  own  peculiar  property,  according  to  the  organ  in 
which  it  is  situated.  In  the  liver,  it  secretes  bile  ;  in  the  mamma, 
milk,  &c.  The  primary  secreting  cells  of  some  glands  have  merely  to 
separate  from  the  nutritive  medium  a  greater  or  less  number  of 
matters  already  existing  in  it.  Other  primary  secreting  cells  are 
endowed  with  the  more  exalted  property  of  elaborating  from  the 
nutritive  medium  matters  which  do  not  exist  in  it.  The  discovery  of 
the  secreting  agency  of  the  primitive  cell  does  not  remove  the 
principal  mystery  in  which  this  function  has  always  been  involved. 
One  cell  secretes  bile,  another  milk ;  yet  the  one  cell  does  not  differ 
more  in  structure  from  the  other  than  the  lining  membrane  of  the 
duct  of  one  gland  from  the  lining  membrane  of  the  duct  of  another. 
The  general  fact  however  that  the  primitive  cell  is  the  ultimate 
secreting  structure  is  of  great  value  in  physiological  science,  inasmuch 
as  it  connects  secretion  with  growth,  as  phenomena  regulated  by  the 
same  laws.  The  force,  of  whatever  kind  it  may  be,  which  enables 
one  primary  formative  cell  to  produce  nerve  and  another  muscle,  by 
an  arrangement  within  itself  of  the  common  materials  of  nutrition, 
is  identical  with  that  force  which  enables  one  primary  secreting  cell  to 
distend  itself  with  bile  and  another  with  milk. 

Instead  of  growth  being  a  species  of  imbibing  force,  and  secretion 
on  the  contrary,  a  repulsive,  the  one  centripetal,  the  other  centrifugal, 
they  are  both  centripetal.  Even  in  their  latter  stages  the  two  pro- 
cesses, growth  and  secretion,  do  not  differ.  The  primary  formative 
cell  after  becoming  distended  with  its  peculiar  nutritive  matter,  in 
some  instances  chauges  its  form  according  to  certain  laws  ;  and  then, 
after  a  longer  or  shorter  period,  dissolves  and  disappears  in  the  inter- 
cellular space  in  which  it  is  situated  ;  its  materials  passing  into  the 
circulating  system  if  it  be  an  internal  cell,  and  being  merely  thrown 
off  if  it  be  an  external  cell.  The  primary  secreting  cell,  again,  after 
distension  with  its  secretion  does  not  change  its  form  so  much  as 
certain  of  the  formative  cells,  but  the  subsequent  stages  are  identical 
with  those  of  the  latter.  It  bursts  or  dissolves,  and  throws  out  its 
contents  either  into  ducts  or  gland-cavities. 

The  general  fact  of  every  secretion  being  formed  within  cells 
explains  a  difficulty  which  has  hitherto  puzzled  physiologists,  namely, 
why  a  secretion  should  only  be  poured  out  on  the  free  surface  of  a 
gland-duct,  or  secreting  membrane.  We  have  attempted  to  illustrate 
Mr.  Goodsir's  views  by  the  accompanying  figures  : — 


1.  Cells  from  the  kidney  of  Helix  aspersa.  The  contained  secretion  is  dead- 
white  and  presents  a  chalky  appearance. 

2.  Cells  from  the  ink-bag  of  Lollgo  sagitta. 

3.  Cells  from  the  liver  of  the  Patella  vulgata.  In  this  instance  the  bile  is 
contained  in  the  cavities  of  the  secondary  cells,  which  constitute  the  nucleus  of 
the  primary  cell. 

4.  Cells  from  the  mamma  of  a  bitch.  In  addition  to  their  nuclei  these  cells 
contain  milk-globules. 

After  describing  the  development  of  glandular  tissue  Professor 
Goodsir  concludes  his  paper  on  this  subject  with  the  following 
remarks : — ■ 

"  It  appears  to  be  highly  probable  therefore  that  a  gland  is  origi- 
nally a  mass  of  nucleated  cells,  the  progeny  of  one  or  more  parent 
cells  ;  that  the  membrane  in  connection  with  the  embryo  gland  may 
or  may  not,  according  to  the  case,  send  a  portion  of  the  membrane  in 
the  form  of  a  hollow  cone  into  the  mass  ;  but  whether  this  happens 
or  not,  the  extremities  of  the  ducts  are  formed  as  closed  vesicles,  and 
then  nucleated  cells  are  formed  within  them,  and  are  the  parents  of 
the  epithelium  cells  of  the  perfect  organ.  Dr.  Allen  Thomson  has 
ascertained  that  the  follicles  of  the  stomach  and  large  intestines  are 
originally  closed  vesicles.  This  would  appear  to  show  that  a  nucleated 
cell  is  the  original  form  of  a  follicle,  and  the  source  of  the  germinal 
spot,  which  plays  so  important  a  part  in  its  future  actions.  The 
ducts  of  glands  are  therefore  intercellular  passages.  _  This  is  an 
important  consideration,  inasmuch  as  it  ranges  them  in  the  same 
category  with  the  intercellular  passages  and  secreting  receptacles  of 
vegetables. 

"  Since  the  publication  of  my  paper  on  the  secreting  structures,  in 
the  '  Transactions  of  the  Royal  Society  of  Edinburgh,'  in  1842,  I  have 
satisfied  myself  that  I  was  in  error  in  attributing  to  the  cell-wall  the 
important  function  of  separating  and  preparing  the  secretion  con- 
tained in  the  cell-cavity.    The  nucleus  is  the  part  which  effects  this. 
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The  secretion  contained  in  the  cavity  of  the  cell  appears  to  be  the 
product  of  the  solution  of  successive  developments  of  the  nucleus, 
which  in  some  instances  contains  in  its  component  vesicles  the 
peculiar  secretion,  as  in  the  bile-cells  of  certain  Mollusca  ;  and  in 
others  becomes  developed  into  the  secretion  itself,  as  in  seminal  cells. 
In  every  instance  the  nucleus  is  directed  towards  the  source  of 
nutritive  matter ;  the  cell-wall  is  opposed  to  the  cavity  into  which 
the  secretion  is  cast.  This  accords  with  that  most  important  obser- 
vation of  Dr.  Martin  Barry  on  the  function  of  the  nucleus  in  cellular 
development.  I  have  also  had  an  opportunity  of  verifying — and  to 
an  extent  which  I  did  not  at  the  time  fully  anticipate — the  remarkable 
vital  properties  of  the  third  order  of  secretion  referred  to  in  the 
memoir  to  which  I  have  just  alluded.  The  distinctive  character  of 
secretions  of  the  third  order  is,  that  when  thrown  into  the  cavity  of 
the  gland  they  consist  of  entire  cells,  instead  of  being  the  result  of 
partial  or  entire  dissolution  of  the  secreting  cells.  It  is  the  most 
remarkable  peculiarity  of  this  order  of  secretions,  that,  after  the 
secreting  cells  have  been  separated  from  the  gland  and  cast  into  the 
duct,  or  cavity,  and  therefore  no  longer  a  component  part  of  the 
organism,  they  retain  so  much  individuality  of  life  as  to  proceed  in 
their  development  to  a  greater  or  less  extent  in  their  course  along  the 
canal  or  duct  before  they  arrive  at  their  full  extent  of  elimination. 
The  most  remarkable  instance  of  this  peculiarity  of  secretions  of  this 
order  is  that  discovered  by  my  brother.  He  has  observed  that  the 
seminal  secretion  of  the  decapodous  crustaceans  undergoes  successive 
developments  in  its  progress  down  the  duct  of  the  testis,  but  that  it 
only  becomes  developed  into  spermatozoa  after  coitus,  and  in  the 
spermatheca  of  the  female.  He  has  also  ascertained  that,  apparently 
for  the  nourishment  of  the  component  cells  of  a  secretion  of  this 
kind,  a  quantity  of  albuminous  matter  floats  among  them,  by  absorb- 
ing which  they  derive  materials  for  development  after  separation  from 
the  walls  of  the  gland.  This  albuminous  matter  he  compares  to  the 
substance  which,  according  to  Dr.  Martin  Barry's  researches,  results 
from  the  solution  of  certain  cells  of  a  brood,  and  affords  nourishment 
to  their  survivors.  It  is  one  of  other  instances  in  which  cells  do  not 
derive  their  nourishment  from  the  blood  but  from  parts  in  their 
neighbourhood  which  have  undergone  solution,  and  it  involves  a  prin- 
ciple which  serves  to  explain  many  processes  in  health  and  disease. 

"  I  conclude  therefore,  from  the  observations  which  I  have 
made,  1st,  that  all  the  true  secretions  are  formed  or  secreted  by  a 
vital  action  of  the  nucleated  cell,  and  that  they  are  first  contained  in 
the  cavity  of  that  cell;  2nd,  that  growth  and  secretion  are  identical — 
the  same  vital  process  under  different  circumstances." 

Having  thus  examined  the  nature  of  the  process  by  which  the  cell 
secretes,  we  may  now  refer  to  some  of  the  more  prominent  modifica- 
tions of  the  organs  called  glands.  The  simplest  condition  of  a  Gland 
is  the  simple  inversion  of  a  secreting  membrane  called  a  follicle. 
These  occur  in  the  skin,  as  in  the  sebaceous  follicles,  and  also  in  the 
mucous  membrane  of  the  stomach,  where  they  are  called  gastric 
follicles.  In  these  cases  we  have  simply  a  pit  in  the  membrane  covered 
with  secreting  cells.  In  the  early  stages  of  the  development  of  all 
glands  we  have  this  simple  condition,  and  in  the  permanent  condition 
of  the  more  complicated  glands,  when  occurring  in  the  lower  animals, 
we  have  the  same  simple  development.  Thus  the  liver  in  some  of 
the  Polypes  and  lower  Mollusca  consists  merely  of  a  series  of  separate 
follicles  placed  in  the  walls  of  the  stomach.  The  chick  whilst  in  the 
egg  presents  the  same  condition  of  this  organ.  The  same  simplicity 
is  seen  in  the  commencement  of  the  development  of  a  mammary 
gland  in  the  Mammalia.  In  the  Omithorhynchus  this  organ  consists 
of  a  mere  cluster  of  blind  sacs.  In  the  same  way  in  many  fishes  the 
pancreas  begins  its  existence  as  a  mere  group  of  blind  follicles.  The 
next  stage  in  the  complexity  of  a  gland  is  where  a  number  of  follicles 
open  into  a  single  tube.  Such  a  condition  of  the  gland  is  seen  in 
what  are  called  the  Meibomian  glands  of  the  eye.  The  larger  glands 
of  the  body,  as  the  pancreas,  liver,  and  parotid  gland,  are  but  mere  com- 
plicated stages  of  this  process.  Innumerable  follicles  empty  them- 
selves into  tubes  which  again  empty  themselves  into  other  tubes  until 
the  whole  contents  of  the  gland  are  thrown  out  from  some  common 
outlet. 

For  further  information  on  the  subject  of  the  Glandular  System 
see  Liver  ;  Pancreas  ;  Bile  ;  Parotid  ;  Digestion  ;  Secretion  ; 
Absorbent  System  ;  Saliva  ;  Kidneys  ;  Urine  ;  Skin. 

GLAPHYRIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Myrtacece.  The  limb  of  the  calyx  is  5-lobed,  petals  5,  berry  5-celled, 
many  seeded ;  seeds  fixed  to  the  axis,  2  rows  in  each  cell.  The  species 
are  small  Indian  trees,  with  alternate  minutely-stipitate  leaves,  and 
few-flowered  axillary  peduncles. 

0.  nitida  is  called  by  the  Malays  '  the  Tree  of  Long  Life,'  probably 
from  its  maintaining  itself  at  elevations  where  the  other  denizens  of 
the  forest  have  ceased  to  exist.  It  affords  at  Bencoolen  a  substitute 
for  tea,  and  is  known  by  the  name  of  the  Tea  Plant.  Various  species 
of  Leptospermum  and  Melaleuca  bear  the  same  name  in  the  Austra- 
lian colonies. 

G.  sericea  has  lanceolate  acuminated  leaves.  It  is  a  native  of  Pulo 
Penang  and  on  the  west  coast  of  Sumatra.  The  calyx,  peduncles, 
bracts,  and  young  leaves  are  silky  ;  the  petals  and  cells  of  ovarium 
5  or  6  in  number. 
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GLAUBER  SALT,  native  Sulphate  of  Soda.  It  is  monoclinate, 
and  occurs  in  oblique  rhombic  prisms.  It  is  found  in  efflorescent 
crusts,  of  a  white  or  yellowish-white  colour,  also  in  mineral  waters. 
Its  taste  is  cool,  saline,  and  bitter.  It  is  distinguished  from  Epsom 
salt  by  its  coarse  crystals  and  the  yellow  colour  it  gives  to  the  blow- 
pipe flame.  The  artificial  salt  was  first  discovered  by  Glauber,  a 
German  chemist.  It  is  found  in  sea-water,  and  is  obtained  from  this 
source  for  use  in  medicine  and  the  arts.  At  Kailua,  in  Hawaii,  one 
of  the  Sandwich  Islands,  it  is  found  abundantly  in  a  cave,  where  it  is 
constantly  forming.  It  is  also  found  in  Austria  and  Hungary,  and 
the  United  States  of  America. 

GLAUBERITE,  a  native  Sulphate  of  Lime  and  Soda.  It  occurs  in 
oblique  crystals,  which  are  usually  flattened,  with  sharp  edges ; 
nearly  transparent,  and  yellowish-gray  in  colour.  The  taste  is  weak, 
and  slightly  saline.  It  is  found  in  rock-salt  at  Villa  Rubia  in  Spain, 
at  Aussee  in  Upper  Austria,  and  Vic  in  France. 

GLAUCIUM  (from  yAavicSs  ,  '  sea-green,  or  glaucous,'  in  allusion  to 
the  colour  of  the  plant  and  its  habitation  by  the  sea-side),  a  genus  of 
Plants  belonging  to  the  natural  order  Papaveracece.  It  has  2  sepals, 
4  petals,  and  indefinite  stamens;  elongated  2-valved  capsules,  a  bi- 
lamellate  stigma,  and  ovate  reniform  seeds.  The  species  are  evergreen 
glaucous  biennial  or  annual  herbs,  abounding  in  a  copper-coloured  acrid 
juice,  said  to  be  poisonous  and  to  occasion  madness.  The  flowers  are 
yellow  or  crimson ;  and  the  English  name  of  the  genus,  Horn-Poppy, 
originates  in  the  horn-like  shape  of  the  pods. 

G.  lutev/m,  Yellow  Horn-Poppy,  has  a  smooth  stem  and  a  tuber- 
cular scabrous  pod.  The  flowers  are  large,  and  of  a  golden-yellow 
colour.  It  is  found  on  the  sandy  sea-shores  of  Great  Britain,  and  also 
in  the  Carolinas  and  Virginia.  It  is  the  jx-qKuv  Kepariris  of  Theophrastus 
('  Hist.  Plant.,'  9,  13). 

G.  phosniceum  is  regarded  by  De  Candolle  as  a  variety  of  G.  comicw 
latum.  It  is  a  native  of  the  south  of  Europe,  and  is  occasionally 
found  on  the  coast  of  England.  It  is  however  considered  by  Babiug- 
ton  to  be  a  doubtful  native.  The  flowers  are  crimson,  and  have  an 
elegant  appearance.  Don  enumerates  six  species  of  Glaucium,  none 
of  which  however  are  applied  to  any  useful  purposes.  The  species  of 
Horn-Poppy  thrive  well  in  any  common  garden-soil,  and  may  be  easily 
raised  from  seeds,  which  ripen  in  great  abundance. 

(Don,  Dichlamydeous  Plants  ;  Babington,  Man.  Brit.  Bot.) 

GLAUCOLITE.  [Labradorite.] 

GLAUCONIE,  a  French  term  used  principally  by  M.  Brongniart, 
to  signify  some  stratified  deposits  associated  with  the  chalk,  which 
correspond  to  the  greensands  of  English  geologists.  The  Glauconie 
Crayeuse  is  considered  by  M.  Brongniart  to  be  the  equivalent  of  the 
upper  greensand,  and  the  Glauconie  Sableuse  of  the  lower  greensand. 
The  same  author  uses  the  term  Glauconie  Grossiere  for  a  deposit 
above  the  chalk. 

GLAUCONOME  (Glauconome,  Nereidis  filia),  is  used  to  denote  a 
genus  established  by  Goldfuss,  for  species  of  Celluliferous  Polyparia 
found  in  the  chalk  of  Westphalia. 

Glauconome  is  also  the  name  of  a  fresh-water  genus  of  conchifers  of 
the  family  Veneridce,  established  by  Dr.  Gray  in  his  '  Spicilegia 
Zoologica.' 

GLAUCO'PIS,  a  genus  of  Birds  established  by  Forster  (Calceas  of 
Bechstein  and  Vieillot),  belonging  to  the  order  Insessores. 

It  has  the  following  generic  character : — Bill  moderate,  strong, 
robust,  thick,  with  the  base-enlarged  towards  the  commissure  ;  upper 
mandible  convex,  vaulted,  curved  towards  the  end,  and  without  any 
notch  ;  lower  mandible  following  the  curvature  of  the  upper,  straight 
below,  hidden  in  part  by  the  sides  of  the  upper  mandible.  Nostrils 
basal,  lateral,  round,  partially  closed  by  a  large  membrane,  and  entirely 
hidden  by  the  curled  and  velvetty  feathers  which  advance  from  the 
forehead.  Feet  strong,  robust ;  tarsi  longer  than  the  middle  toe ; 
toes  nearly  all  of  a  length,  the  external  toe  united  to  the  middle  one, 
and  the  internal  toe  soldered  (soude")  at  the  base.  Wings  short ; 
the  first  quill  short,  the  three  following  graduated,  and  the  fifth 
longest.  Tail  long,  graduated.  (Temminck.)  The  above  character 
is  adopted  in  Lesson's  'Manuel,'  and  the  following  three  species  are 
there  arranged  under  the  genus,  namely,  G.  cinerea,  G.  leucoptera,  and 
G.  Temnura. 

M.  Temminck  describes  G.  Temnura  as  one-third  larger  than  G.  Temia 
(Corvus  varians  of  authors),  or  the  Pie  Temia  of  Le  Vaillant's  '  Birds 
of  Africa.'  He  observes  that  the  striking  character  in  Q.  Temnura 
consists  in  a  very  graduated  tail  (queue  tres  e'tage'e),  all  the  feathers 
of  which  are  truncated  and  cut,  as  it  were,  transversely  at  their  extre- 
mity. The  whole  of  the  plumage  is  black,  a  little  lustrous  on  the 
wings  and  tail.  Bill  and  feet  black.  Total  length  12  inches.  It  ia 
found  in  Cochin  China.  M.  Lesson  observes  that  this  species  will 
form  a  new  genus. 

In  Mr.  Swainson's  '  Classification  of  Birds,'  vol.  ii.,  part  4,  G.  Tem- 
nura is  referred  to  Crypsirina,  and  the  following  generic  character  is 
given  by  him  :  some  of  the  characters,  not  inserted  in  his  own  notes, 
rest  on  the  authority  of  the  '  Manuel  d'Ornithologie.' 

Glaucopis  (Forster).  Bill  short,  strong,  robust ;  the  culmen  elevated 
and  curved  from  the  base ;  upper  mandible  destitute  of  a  notch ; 
under  mandible  straight  (on  the  gonys),  the  margin  covered  by  that 
of  the  upper  and  furnished  at  the  base  with  two  fleshy  wuttlea, 
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Nostrils  basal,  lateral,  partly  closed  by  a  large  membrane.  Feet  very 
strong,  formed  for  walking.  Tho  tarsus  longer  than  the  middle  toe  ; 
lateral  toes  short,  of  equal  length,  and  divided  to  their  base ;  hind 
toe  strong,  armed  with  a  long  curved  claw.  Wings  short.  Tail  rather 
lengthened,  rounded ;  the  feathers  ending  in  setaceous  points. 


t 


Glaucopis  Temnura.  (Temm.) 

In  the  third  part  of  the  '  Classification  of  Birds,'  in  the  same  vol., 
Mr.  Swainson  states  that  the  Glaucopince,  or  Easorial  Crows,  form  the 
only  division  of  the  family  which  he  had  then  analysed  with  a  view 
to  determine  its  chief  generic  types.  As  a  whole  he  thinks  that  they 
are  distinguished  from  all  other  birds  by  their  short  finch-like  bill, 
the  commissure  of  which  is  always  arched,  and  sometimes  sinuated 
like  that  of  a  Fringilla.  The  genus  Glaucopis,  which  he  considers 
the  pre-eminent  type,  shows  this  structure,  in  his  opinion,  in  great 
perfection,  "added  to  another  which  is  equally  indicative  of  the 
rasorial  structure,  that  is,  strong  walking  legs.  Following  this  wc 
have  the  Senegal  Piapec,  forming  our  genus  Ptilostomus,  intimately 
related,  according  to  M.  Temminck,  with  his  Corvus  gyninocephalus." 
[CorviD-E.]  "  Upon  this  authority  we  conjecture  the  last-mentioned 
bird  may  prove  the  grallatorial  type.  The  singular  genus  Brachystmna, 
from  New  Holland,  long  since  noticed  by  us  as  connecting  this  bird 
with  the  jays,  leads  at  once  to  the  Finch  Crows  of  India,  all  of 
which,  in  our  opinion,  are  merely  variations  of  that  type  named 
Crypsirina  by  M.  Vieillot.  Some  of  these,  from  their  close  resemblance 
to  Glaucopis,  have  actually  been  placed  in  that  genus  by  M.  Tem- 
minck, who  seems  to  have  overlooked  the  entirely  different  structure 
of  their  legs.  The  circle  is  thus  closed,  and  we  find  that  these  five 
types  represent  the  primary  divisions  of  the  whole  class." 

The  following  are  Mr.  Swainson's  views  of  the  position  of  Vhe 
Corvidce : — He  is  of  opinion  that  the  Corvidce  are  nearest  allied  to  the 
Hornbills,  although  the  intervening  forms  are  few.  The  genus  Frigillus 
{Frcgilus  '!)  is  the  only  representative  he  at  present  knows  of  that 
sub-family  which  intervenes  between  the  Bucericlce  and  the  Corvince. 
He  observes  that  the  whole  family  has  never  yet  been  analysed,  so 
that  the  leading  divisions  alone  can  yet  be  made  out  or  stated  with 
any  degree  of  certainty ;  and  says  that  the  little  value  which  can  be 
attached  to  speculations  on  the  rank  of  the  present  genera,  founded 
upon  mere  synthesis,  will  best  appear  by  looking  to  those  artificial 
arrangements  that  place  short-legged  Rollers  close  to  the  long-legged 
and  powerfully  constructed  Grakle  (Gracula  religiosa),  two  genera 
moreover  which  analysis  has  convinced  him  do  not  belong  to  this 
family.  "Nothing  in  short,"  continues  Mr.  Swainson,  "is  more  easy 
than  to  divide  a  group  like  this  into  three,  five,  seven,  or  any  other 
given  number;  but  the  divisions  must  always  be  considered  as  tem- 
porary, until  confirmed  by  analysis.  We  have  not  yet  carried  our 
investigations  so  far  as  to  lay  before  the  reader  an  arrangement  of  all 
the  genera  of  this  family  ;  nor  will  our  space  admit  of  an  attempt  to 
demonstrate  those  groups  in  it  which  we  have  already  marked  out. 
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We  shall  therefore  merely  intimate  what  we  c<;Eceive  to  be  the  only 
natural  series,  by  arranging  the  genera,  in  our  synopsis,  under  the 
following  sub-families: — 1,  Frigillince  (Fregilince  ?) ;  2,  Corvincc ; 
3,  Garrulince;  4,  Crypsirince  ;  and  5,  Coracince." 

He  excludes  from  the  family  Epimachus,  as  belonging  to  the  Suctorial 
Birds ;  Coracias,  as  being  completely  united  to  Eurystomus  by  two 
species ;  and  Gracula,  as  united  to  Pastor  among  the  Sturnidce.  The 
Paradise  Birds,  hitherto  arranged  with  the  Crows,  form,  in  his  opinion, 
the  most  aberrant  group  of  his  Tenuirostres,  and  one  placed  between 
the  Hoopoes  and  the  Honey-Suckers.  From  the  Crows  he  proceeds  to 
the  Starlings  (Sturnidm). 

In  the  '  Synopsis  of  a  Natural  Arrangement  of  Birds '  (part  iv.  of 
the  same  vol.),  Mr.  Swainson  observes  that  "  there  are  a  few  altera- 
tions in  the  arrangement  of  the  groups  from  what  they  appear  in  the 
foregoing  part :  this  has  resulted  from  further  analysis,  and  by  incor- 
porating our  researches  up  to  the  latest  time."  We  here  find  the 
Corvidce  thus  arranged  :  Sub-family  Corvince,  Typical  Crows — Corvus, 
Pica,  Nucifraga,  Barita,  Vanga,  Platylophus,  Phonygama.  Sub-family 
Garrulince,  Jays — Garrulus,  Cyanurus,  Dysornithia.  Sub-family  Glau- 
copince, Wattle  Crows — Crypsirina,  Ptilostomus,  Brachystoma,  Glaucopis. 
Sub-family  Coracince,  Fruit  Crows — Coracina,  Cephalopterus,  Gym.no- 
cephalus.  Sub-family  Frigillince  (Fregilince  ? )  which,  he  remarks, 
contains  at  present  but  two  European  birds  (F.  Pyrrhocorax  and 
F.  erythropus),  which  almost  appear  to  be  types  of  as  many  genera. 
The  characters  which  he  gives  are,  he  observes,  more  striGtly  applicable 
to  the  first.    [Corvid.e  ;  Cokacina.] 

GLAUCUS,  a  genus  of  Molluscous  Animals  named  by  Forster,  and 
placed  by  Cuvier  among  his  Nudibranchiata  ;  by  De  Blainville  under 
his  Polybranchiata  (Family  Tetracerata) ;  and  by  Rang  made  the  type 
of  a  family,  Les  Glauques  (Glaucidce),  which  together  with  Glaucus 
comprises  the  genera  Laniogerus,  De  Blainville ;  Briarcea,  Quoy  and 
Gaimard ;  Eolidia,  Cuvier ;  Carolina,  Bruguiere ;  and  Tevgipes, 
Cuvier. 

It  has  the  following  generic  characters  : — Animal  gelatinous,  elon- 
gated, slightly  flattened,  and  terminated  backwards  in  a  point.  Foot 
very  narrow  and  almost  rudimentary.  Head  distinct,  furnished  with 
four  very  short  flattened  and  triangular  tentacula  ;  the  mouth  sub- 
terminal.  Branchias  disposed  iu  pairs  on  the  sides,  and  fitted  for 
swimming,  being  formed  by  oblong  processes  (palettes  oblongues) 
surrounded  by  digitated  appendages.  Termination  of  the  organs  of 
generation  in  a  common  tube  at  the  anterior  part  of  the  right  side  ; 
vent  on  the  same  side,  more  backwards.  (Rang.) 


Glaucus, 

a,  common  tubercle  of  the  organs  of  generation;  t,  vent;  c,  one  of  the 
digitations  magnified.  (De  Blainville.)  a  would  represent  the  anus,  according 
to  Mr.  Bennett. 

Deshayes,  in  his  edition  of  Lamarck  (who  made  Glaucus  the  first 
genus  of  his  family  Tritonians),  remarks,  that,  notwithstanding  the 
researches  of  several  accomplished  naturalists,  there  still  exists  uncer- 
tainty as  to  many  points  of  the  anatomy  of  this  genus.  Tho  description 
of  M.  De  Blainville,  he  observes,  leaves  doubts  concerning  the  organs 
of  respiration ;  nor  is  it,  he  adds,  certain  that  the  digitations  of  the 
fins  are  branchiee  :  in  the  opinion  of  M.  Deshayes  they  are  not. 
M.  Quoy,  he  continues,  says  that  these  digitations  are  very  caducous 
in  the  living  animal,  which  detaches  them  when  they  arc  touched ; 
and  it  is  not  to  be  believed  that  this  would  take  place  if  these  parts 
were  destined  for  so  important  a  function  as  that  of  respiration. 
M.  Deshayes  therefore  points  out  the  necessity  of  new  researches  as 
to  the  organisation  of  these  animals.  The  same  zoologist  states  that 
the  majority  of  naturalists  are  now  convinced  that  as  yet  but  one 
species  is  known ;  and  he  adds,  that  it  must  be  confessed  that  the 
figures  given  are  very  inexact,  with  the  exception  of  that  given  by 
Messrs.  Quoy  and  Gaimard  ('Voy.  de  1'Astr.,'  Zool.  t.  2,  pi.  21,  f.  6  to 
14),  which  conveys  a  good  idea  of  this  elegant  animal. 

Mr.  G.  Bennett  states  that  during  a  voyage  from  England  to  Sydney, 
in  4°  26'  N.  lat.,  19°  30'  W.  long.,  with  light  airs  and  calms  prevailing 
at  the  time,  a  number  of  damaged  and  perfect  specimens  of  the  Glaucus 
hexapterygius  (Cuvier),  were  caught  in  the  towing-net,  and  placed  in  a 
glass  of  sea-water,  where  they  resumed  their  vital  actions  and  floated 
about,  exhibiting  a  brilliancy  of  colour  and  peculiarity  of  form  that 
excited  admiration.  The  back  of  the  animal,  as  well  as  the  upper 
surface  of  the  fins  and  digitated  processes,  and.  the  upper  portion  of 
the  head  and  tail,  were  of  a  vivid  purple  colour,  varying  occasionally 
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in  its  intensity,  appearing  brighter  in  colour  when  the  animal  was 
active  or  excited,  and  deeper  when  it  remained  floating  tranquilly 
upon  the  surface  of  the  water.  The  abdomen  and  under  surface  of 
the  fins  were  of  a  beautiful  pearly  white  colour,  appearing  as  if  it 
had  been  enamelled.  The  usual  length  of  Mr.  Bennett's  specimens, 
measured  from  the  extremity  of  the  head  to  the  tail,  when  extended 
floating  upon  the  surface  of  the  water,  was  one  inch  and  three-quarters, 
sometimes  one  or  two  lines  more  or  less.  Mr.  Bennett  describes  the 
body  of  the  animal  as  subcylindrical,  terminating  in  a  tail,  which 
gradually  becomes  more  slender  towards  the  extremity  until  it  finally 
terminates  in  a  delicate  point ;  the  head  is  short,  with  very  small 
conical  tentacula  in  pairs,  two  superior  and  two  inferior;  three  (and 
in  Q.  octopterygius,  Cuvier,  four)  branchial  fins  on  each  side,  opposite, 
palmated,  and  digitated  at  their  extremities,  the  number  of  digitations 
varying,  the  central  digitations  being  the  longest,  and  the  first  branchial 
fin«.  or  those  nearest  the  head,  larger  and  more  dense  than  the  others. 
The  body  is  gelatinous,  and  covered,  he  says,  by  a  thin  and  extremely 
sensible  membrane.  "  When  taken  in  the  hand,"  continues  Mr.  Ben- 
nett, "  the  under  surface  of  the  animal  soon  becomes  denuded  of  the 
beautiful  pearly  white  it  previously  had,  and  at  that  time  appears 
like  a  small  transparent  bladder,  in  which  a  number  of  air-bubbles  are 
observed  together  with  the  viscera.  On  the  abdomen  being  laid  open 
a  large  quantity  of  air-bubbles  escaped  ;  and  perhaps  a  query  may 
arise  how  far  they  assist  the  animal  in  floating  upon  the  surface  of 
the  water.  The  figure  of  Glaucus  hcxapterygius  in  Cuvier's  work 
'  Sur  les  Mollusques '  is  tolerably  well  executed,  but  no  engraving 
can  convey  to  the  beholder  the  inconceivable  delicacy  and  beauty  of 
this  mollusk.  In  the  engraving  alluded  to  there  is  an  inaccuracy,  at 
least  as  compared  with  the  specimens  before  me,  iu  the  digitated  pro- 
cesses of  the  fins  not  being  sufficiently  united  at  the  base  :  in  the 
living  specimens  before  me  they  were  united  together  at  the  base,  and 
then  branching  off  became  gradually  smaller  until  they  terminated  in 
a  fine  point.  Again,  in  the  engraving  iu  Cuvier's  work  the  anal 
orifice  is  placed  on  the  right  side,  whereas  in  my  specimens  it  was 
situated  on  the  left ;  for  in  all  the  specimens  I  examined  I  found  the 
anus  was  disposed  laterally,  and  could  be  plainly  distinguished  situated 
on  the  left  side  of  the  animal,  a  little  below  the  first  fin.  This  I 
consider  also  the  orifice  of  generation,  as  in  some  of  the  specimens 
examined  a  rather  long  string  of  dots  resembling  ova  was  seen  to 
protrude  from  it.  One  of  the  animals  discharged  from  this  orifice  a 
large  quantity  of  very  light  brownish  fluid ;  this  no  doubt  was  the 
faxes." 

Numbers  of  the  same  species  were  taken  by  the  same  zoologist 
towards  the  end  of  the  same  month  in  2°  26'  N.  lat.,  19°  51'  W.  long., 
light  airs,  nearly  calm.  Often  when  at  rest  the  animal  would  drop 
one  or  more  of  the  fins,  but  on  touching  them  they  would  be  imme- 
diately raised  to  their  former  position,  and  the  fin  was  turned  back  as 
if  to  throw  off  the  offending  object.  From  Mr.  Bennett's  observations 
it  appears  that  the  Glauci  actually  feed  upon  Porpita;  and  probably 
upon  Velellce  audjanthinee  ;  that  the  animal  shows  more  sensitiveness 
on  the  back  than  it  does  when  touched  elsewhere ;  that  it  does  not 
seem  to  be  disturbed  by  the  contact  of  another  Glaucus  ;  that  the 
fins  have  an  undulating  and  a  twisting  movement;  and  that  a  circu- 
lating fluid  could  be  perceived  by  means  of  a  glass  through  the  semi- 
transparent  membrane  of  the  back,  close  to  the  surface,  flowing  in 
two  directions — one  taking  a  course  downwards  and  the  other  upwards. 
It  appears  moreover,  from  the  testimony  of  Mr.  Bennett  and  others, 
that  no  means  have  yet  been  discovered  for  presei  ving  these  evanescent 
creatures,  which  lose  their  beauty  and  form  even  when  taken  alive 
out  of  the  water  and  laid  upon  the  hand.  "  The  digitations  of  the 
fins  fell  off,  the  least  movement  destroyed  the  beauty  of  the  animal  ; 
it  speedily  lost  all  the  deep  purple  and  silvery  enamelled  tints,  and 
became  a  loathsome  mass."  ('Zoological Proceedings,'  1836.)  Spirit, 
it  is  to  be  feared,  would  never  preserve  them  in  a  state  available  for 
examination.  We  mention  this  to  induce  those  observers  who  may 
have  the  opportunity,  to  follow  out  their  researches  on  the  animal's 
organisation,  by  watching  it  narrowly  with  good  glasses  whilst  it  is 
alive. 

GLAUX,  a  genus  of  Plants  belonging  to  the  natural  order  Prvmu- 
laccce.  It  has  a  bell-shaped  calyx,  5-parted,  coloured,  and  without 
any  corolla,  by  which  peculiarity  it  is  distinguished  from  all  other 
plants  of  the  same  order.  There  are  five  stamens  inserted  at  the  base 
of  the  calyx ;  the  capsules  are  few-seeded,  opening  with  5  valves 
There  is  but  one  species  of  this  genus. 

G.  maritima,  the  Black  Saltwort,  has  a  procumbent  stem,  opposite 
ovate  glabrous  leaves,  axillary  sessile  pink  flowers  with  obtuse  seg- 
ments. It  grows  on  the  sea-shore  and  salt-marshes,  and  is  a  native  of 
Great  Britain. 

(Babington,  Manual  of  British  Botany.) 

GLEAD.  [Falconidje.] 

GLECHOMA.  [Nepeta.] 

GLEDITSCHIA,  a  genus  of  Plants  named  in  honour  of  Gottlieb 
Gleditsch,  a  professor  at  Berlin,  and  author  of  a  work  on  the  sexual 
system  of  Linnreus  entitled  '  Consideratio  epicriseos  Siegesbeckianae 
in  Linnaei  systema  plantarum  sexuale  et  methodum  botanicam.' 
(Bischoff,  p.  562.)  He  was  a  good  botanist,  and  contributed  a  valuable 
paper  on  the  reproductive  orgaus  of  the  Fungi  to  the  'Transactions  of 
the  Berlin  Academy'  in  1748.    This  genus  belongs  to  the  natural  order 


Leguminosm  and  the  sub-order  Cassiea:.  The  flowers  are  unisexual, 
the  calyx  has  3-4-5  equal. sepals,  which  are  connected  together  at  the 
base  into  a  cupule.  The  petals  are  equal  in  number  to  the  sepals ; 
two  of  them  are  connected  into  a  carina.  The  leaves  are  abruptly 
pinnate  and  bipinnate  on  the  same  tree.  The  flowers  have  a  greenish 
colour,  and  are  disposed  in  spikes. 

G.  triacanthos,  the  Three-Horned  Acacia  or  Honey  Locust,  is  a 
large  tree,  native  of  the  Carolinas  and  Virginia,  and  attaining  a  height 
of  from  50  to  80  feet.  When  the  tree  is  young,  the  truuk  and 
branches  are  covered  with  small  prickles,  which  become  hard  as  it 
increases  in  age,  and  form  a  formidable  defence.  The  foliage  is  of  a 
light  shining  green,  and  is  particularly  elegant.  In  the  neighbourhood 
of  London  the  leaves  do  not  appear  until  late  in  the  spring,  and  drop 
off  early  in  the  autumn.  The  seeds  are  covered  with  a  sweet  pulp, 
which,  when  infused  and  fermented,  forms  an  intoxicating  liquor 
which  was  used  by  the  American  Indians. 

G.  monosperma,  the  One-Seeded  Gleditschia,  is  a  native  of  the 
Carolinas,  Florida,  and  Illinois,  in  damp  woods.  It  attains  a  height 
of  from  60  to  80  feet,  and  much  resembles  the  former  species.  When 
none  of  the  seeds  ripen  it  is  impossible  to  distinguish  them.  There 
are  8  species  of  Gleditschia  enumerated,  all  of  which  possess  the  same 
general  characters.  As  ornamental  trees  they  are  much  esteemed, 
both  on  account  of  their  elegant  foliage  and  the  varied  and  picturesque 
forms  assumed  by  the  tree,  together  with  the  singular  appearance  of 
the  spines.  They  require  a  deep  rich  soil  in  a  situation  not  exposed 
to  high  winds. 

(Loudon,  Encyclopedia  of  Trees  and  Shrubs;  Don,  Dichlamydeous 
Plants.) 

GLEICHENIACEiE,  an  order  of  Plants  constituted  by  Von  Martius, 
and  forming  part  of  Lindley's  alliance  Filicales  in  the  '  Natural  System.' 
In  the  '  Vegetable  Kingdom '  it  is  reduced  to  the  rank  of  a  tribe  under 
the  order  Polypodiacea,  and  with  the  name  Gleichencm.  The  species 
have  the  following  characters  : — Spore-cases  dorsal  with  a  transverse 
occasionally  oblique  ring,  nearly  sessile,  and  bursting  lengthwise 
internally  ;  the  spores  oblong  or  kidney-shaped.  It  includes  the  genera 
Glcichmiia,  Mertensia,  Slicherus,  Platyzoma,  Calymella. 

GLENOTREMITES  (y\r)viq,  articular  cavity,  rpr/fxa,  a  perforation), 
a  genus  of  Echinodermata,  with  only  one  opening  in  the  crust ;  estab- 
lished by  Goldfuss,  and  by  him  compared  to  Cidarites  ;  found  in  the 
chalk  of  Westphalia.    ('  Petrifacta  Germanise.') 

GLIRES,  the  fourth  order  of  Mammalia  in  the  '  Systema  Naturse ' 
of  Linnajus,  who  thus  characterises  it : — Incisors  (dentes  primores 
incisores)  two  above  and  below  ;  Canines  (laniarii)  none.  Feet  ungui- 
culate ;  progression  salient  ( cursu  salientes).  Food  obtained  by 
gnawing  the  bark  of  trees,  roots,  vegetables,  &c.  This  is  the  character 
given  in  the  'Synopsis'  of  the  Mammalia.  In  the  course  of  the 
work  the  dental  formula  is  thus  stated  : — Incisors  (dentes  primores), 
two  (bini)  above  and  below,  approximate,  remote  from  the  molars  ; 
no  laniarii.  The  genera  placed  by  Linnajus  under  this  order  in  his  last 
edition  are,  Hyslrix  (Porcupines),  Lepus  (Hares,  Rabbits,  &c),  Castor 
(Beavers,  &c),  Mus  (Rats  and  Mice,  Guinea-Pigs,  Agoutis,  Marmots, 
Lemmings,  Hamsters,  Dormice,  Jerboas,  the  Paca,  &c,  and  the 
American  Flying  Squirrel  (Sciurus  Americanus  volans,  Ray),  Sciurus 
(the  Squirrels),  and  Noctilio  (one  of  the  Bats).  [Cheiroptera; 
Rodentia.] 

GLOBBA,  a  genus  of  Plants  belonging  to  the  natural  order  Zinge- 
beracece,  indigenous  in  the  tropical  parts  of  Asia,  especially  in  the 
islands  of  the  Indian  Ocean  and  the  continent  of  India,  where  they 
extend  as  far  north  as  30°  along  the  forest-clad  base  of  the  Himalayan 
Mountains,  and  even  ascend  them  to  elevations  of  2000 and  3000  feet; 
coming  into  flower  in  the  rainy  season.  In  a  family  abounding  iu 
highly  ornamental  plants,  many  of  the  species  of  Globba  are  likewise  very 
showy  ;  for  the  cultivation  of  which,  in  European  latitudes,  a  climate 
and  culture  are  required  similar  to  that  so  successfully  adopted  for 
Orchidacca?.  The  herbaceous  parts  yearly  die  down  to  the  root-stocks; 
the  leaves  are  distichous,  lanceolate,  with  the  sheaths  split ;  inflores- 
cence terminal,  loosely  panicled  or  racemose,  flowers  mostly  yellow. 
In  Globba  is  now  included  the  genus  MantUia,  which  was  so  named 
from  the  resemblance  of  its  flower  to  the  Mantis  insect;  and  the 
species  G.  saltatoria,  commonly  called  Opera-Girls,  from  the  supposed 
resemblance  of  the  flowers  to  dancing  figures.  The  fruit  of  G. 
uviformis  is  said  to  be  eatable. 

GLOBE-FISH.  TTetrodon.] 

GLOBE-FLOWER.  [Trollius.] 

GLOBIOCEPHALUS.  [Cetacea.] 

GLOBULARIA'CE/E,  Selaginacew,  Selagids  of  Lindley,  a  very  small 
natural  order  of  Exogens,  nearly  allied  to  Dipsacew,  Asteracex,  Verben- 
acea,  and  Myoporacew.  The  species  are  herbaceous  plants,  or  small 
branched  herbs.  The  leaves  are  alternate,  generally  sessile,  toothed 
or  entire,  without  stipules,  usually  in  clusters;  flowers  sessile,  spiked, 
with  large  bracts ;  calyx  spathaceous,  or  tubular,  persistent,  with  a 
definite  number  of  teeth,  or  divisions,  rarely  consisting  of  two  sepals  ; 
corolla  tubular,  hypogynous,  more  or  less  irregular,  with  5  lobes, 
imbricated  in  restivation;  stamens  4,  usually  didynamous,  arising 
from  the  top  of  the  tube  of  the  corolla,  seldom  2  :  anthers  1-celled, 
usually  adnate  to  the  dilated  top  of  the  filament,  rarely  versatile ; 
ovary  superior ;  style  1,  filiform ;  stigma  nearly  capitate ;  ovules 
solitary,  pendulous,  anatropal ;  disc  hypogynous,  fleshy  ;  fruit  2-celled, 
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the  cells  either  Separable  or  inseparable,  1-seeded,  membranous;  seed 
solitary,  pendulous ;  embryo  in  the  axis  of  a  little  fleshy  albumen ; 
radicle  superior.  The  chief  part  of  this  order  comes  from  the  Cape 
of  Good  Hope.  The  species  are  of  but  little  importance.  Some  are 
sweet  scented.  Globularia  Alyssum  is  a  bitter  drastic  purgative,  once 
supposed  to  be  the  AXvrjov  of  Dioscoridrs,  and  hence  called  Frutex 
terribilis.    O.  vulgaris  has  similar  properties.    Both  are  emetic. 


A  twig  of  Globularia  longifltlia,  in  flower. 
1,  the  calyx,  corolla,  and  stamens  in  their  natural  position;  2,  a  corolla, 
separate,  with  the  stamens  and  style ;  3,  the  ovaiy  enclosed  in  the  calyx,  half 
of  which  is  cut  away  to  expose  it.   All  magnified. 

GLOIOCLADIEiE,  a  sub-order  of  Sea-Weeds  belonging  to  the 
natural  order  Cryptonemiacece.  The  fronds  are  loosely  gelatinous,  the 
filaments  of  which  they  are  composed  lying  apart  from  one  another, 
surrounded  by  a  copious  gelatine.  The  favellidia  are  immersed 
among  the  filaments  of  the  periphery.  It  embraces  the  following 
genera : — 

Cruoria. — Frond  crustaceous,  skin-like. 

Naccaria. — Frond  filiform,  solid,  cellular ;  the  ramuli  only  composed 
of  radiating  free  filaments. 

Gloiosiphonia. — Frond  tubular,  hollow,  the  walls  of  the  tube  com- 
posed of  radiating  filaments. 

'  Nemalton. — Frond  filiform,  solid,  elastic,  filamentous;  the  axis  com- 
posed of  closely  packed  filaments,  the  periphery  of  moniliform  free 
filaments. 

Dudresnaia. — Frond  filiform,  solid,  gelatinous,  filamentous,  the 
axis  composed  of  a  net-work  of  anastomosing  filaments ;  the  periphery 
of  moniliform  free  filaments. 

Crouania. — Frond  filiform,  consisting  of  a  pointed  filament,  whorled 
at  the  points,  with  minute  multifid  gelatinous  ramuli. 

(Harvey,  British  Sea- Weeds.) 

GLOMERIDiE,  a  sub-family  of  Insects  belonging  to  the  family 
Chilopoda  and  the  order  Myriopoda. 

GLORIO'SA,  a  genus  of  Plants  belonging  to  the  natural  order 
Liliacece,  tribe  Tulipacece,  so  named  from  the  splendid  appearance  of 
its  flowers.  One  species,  G.  superba,  is  indigenous  in  most  parts  of 
India,  with  a  species,  or  variety,  G.  simplex,  at  moderate  elevations  on 
the  Himalayas,  while  G.  virescens  is  a  native  of  Senegambia.  The 
root  is  fleshy,  the  stem  climbing,  the  leaves  lanceolate,  undulated, 
and  terminating  in  a  tendril  serving  to  support  the  plant.  The  six 
petals  are  undulated  and  reflexed,  but  pendent  before  flowering.  The 
nearly  horizontal  stamens  and  decimate  and  oblique  style  give  the 
flowers  a  very  peculiar  appearance,  while  their  large  size  and  the  red 
and  yellow  colour  of  those  of  G.  superba  make  it  worthy  of  cultivation. 
This  is  successfully  effected  in  hothouses.  The  fleshy  root  has  a 
bitter  and  acrid  disagreeable  taste,  and  by  some  is  said  to  be  poisonous, 
but  probably  without  sufficient  foundation. 

GLOSSOPETRA  (yAwo-cra,  a  tongue,  and  irt'rpa,  rock),  the  name  by 
which  many  early  inquirers  into  the  history  of  organic  remains 
designated  a  great  number  of  fossil  teeth  of  fishes  allied  to  the  shark, 
which  are  found  abundantly  in  the  upper  secondary  and  tertiary 
strata  of  England,  France,  Germany,  Italy,  &c.  They  were  also  called 
Lamiodontts,  Odontopetrce,  &c. 

Amidst  the  difficulties  which  embarrassed  the  naturalists  of  the 
16th  century  in  their  attempts  to  establish  the  true  nature  and  origin 
of  the  organic  remains  of  plants  and  animals  found  in  the  earth 
[Geology],  the  obvious  resemblance  between  the  fossil  and  recent 
teeth  of  fishes  wcs  a  valuable  and  powerful  argument.  Fabio  Colonna 
('  De  Glossopetris  Diss.,'  1627)  and  Agostino  Scilla  ('  La  vana  Specu- 
lazione/  &c,  1670)  pointed  out  the  close  agreement,  in  several  cases, 


between  the  fossil  teeth  of  Malta,  Calabria,  &c,  and  the  teeth  of  living 
sharks ;  and  the  argument  from  similarity  of  form  was  made  complete 
by  considerations  of  the  peculiar  polish,  hardness,  chemical  quality, 
and  even  colour  of  the  fossil  specimens.  Scilla's  figures  are  excellent. 
Ray,  in  a  letter  to  Dr.  Robinson  (1684),  makes  the  same  use  of  the 
Glossopetrce. 

"  Some  other  bodies  besides  shells,  commonly  esteemed  stones, 
there  are  found  in  the  earth,  resembling  the  teeth  and  other  bones  of 
fishes,  which  are  so  manifestly  the  very  things  they  are  thought  only  to 
resemble,  that  it  seems  to  me  great  weakness  in  any  man  to  deny  it. 
Such  are  the  Glossopetrce  dug  up  in  Malta  in  such  quantities  that  you 
may  buy  them  by  measure  and  not  by  tale ;  and  also  the  vertebres  of 
thornbacks  or  other  cartilaginous  fishes  there  found,  and  sold  for 
stones,  among  the  Glossopetrce,  which  have  no  greater  dissimilitude  to 
the  teeth  of  a  living  shark,  or  the  vertebres  of  a  quick  thornback, 
than  lying  so  long  in  the  earth,  as  they  must  needs  have  done,  will 
necessarily  induce.  Now  in  this  same  Isle  of  Malta  we  found  also 
many  shell-like  stones,  which  why  we  should  not  esteem  to  have  been 
originally  the  shells  of  fishes  I  see  no  reason  ;  for  if  in  one  and  the 
same  place  we  find  many  teeth  and  bones  of  fishes  entire  and  unpetri- 
fied,  and  likewise  stones  exactly  imitating  the  shells  of  other  fishes,  a 
great  presumption  to  me  it  is  that  these  were  originally  the  things 
whose  shape  only  they  now  seem  to  bear.  Neither  are  these  Glosso- 
petrce found  only  in  Malta,  but  also  in  many  places  of  Germany,  far 
remote  from  the  sea ;  in  a  hill  near  Aken,  in  so  great  plenty,  that 
Goropius  makes  it  an  argument  they  could  not  be  the  teeth  of  sharks. 
'  In  collo  illo  (saith  he)  qui  Aquis-grano  imminet,  tantum  id  genus 
fuisse  piscium  quis  crederet  quantum  de  Glossopetrarum  copia  con- 
jectari  deberet  ? '  " 

Llwyd  (1698),  whose  opinions  on  the  real  nature  and  origin  of 
organic  fossils  were  turned  in  a  wrong  channel  by  the  apparent  impos- 
sibility of  understanding  how  the  various  animal  and  vegetable 
exuvise  could  be  placed  in  their  subterranean  repositories  by  the 
Noachian  flood,  a  proposition  which  his  judgment  rejected,  describes 
a  considerable  number  of  fish  teeth  according  to  the  following 
method : — 

Ichthyodontes  cuspidati  (considered  to  be  incisor  teeth  of  fishes.) 

Such  of  these  as  are  triangular  in  figure  (sagittati),  flat  with  keen 

and  often  serrated  edges,  are  called  Glossopetrce. 

Others  which  are  more  nearly  round,  elongated  and  pointed,  he 

calls  Plectronitce  (TrArjKrpov,  a  cock's  spur). 
Ichthyodontes  scutellati  (supposed  to  be  molar  teeth  of  fishes).  Of 

these  such  as  were  round,  umbonate,  or  scaphoid,  were  termed 

Bufonitce. 

The  angular  ones  were  called  Rhombiscus. 

The  flattened  pod-shaped  teeth  were  called  Siliquastra. 

In  Hel wing's  curious  work,  '  Lithographia  Angerburgica'  (1717), 
the  state  of  knowledge  on  the  subject  in  Germany  appears  little 
advanced,  since  he  takes  the  trouble  to  reject  the  supposition  that 
the  Glossopetrce  were  serpents'  tongues.  He  describes  several  species 
of  sharks'  teeth  under  the  titles  of  Glossopetra  and  Odontopetra. 

Until  a  very  recent  period  there  was  little  progress  made  in  the 
study  of  the  parts  of  fossil  fishes  beyond  the  views  of  Llwyd.  Neither 
the  Glossopetrce  nor  the  Bufonites  were  at  all  better  understood  in 
England,  till  the  successful  researches  of  Mantell  in  Sussex  re- 
awakened the  zeal  of  collectors ;  and  Cuvier,  besides  renovating  the 
whole  subject  of  recent  ichthyology,  announced  his  intention  of  com- 
posing a  systematic  history  of  fossil  fishes.  The  drawings  which  that 
great  man  had  collected  for  the  purpose  were  put  into  the  hands  of 
M.  Agassiz,  whose  extraordinary  zeal  and  success  have  made  .a  new 
era  in  fossil  ichthyology.  According  to  the  views  of  this  distinguished 
naturalist,  all,  or  nearly  all,  the  fish  teeth  known  to  the  early  collectors 
as  Glossopetrce  belong  to  the  family  of  sharks,  which  must  formerly 
have  been  more  numerous  and  included  more  various  structures  than 
the  living  races.  The  Siliquastra  and  other  of  the  scutellate  ichthyo- 
dontes of  Llwyd  are  likewise  teeth  of  sharks. 

The  following  short  synopsis  may  be  convenient  to  collectors  (see 
also  Dr.  Buckland's  'Bridgewater  Treatise  ')  : — 

Family  of  Sharks. — Group  1,  Cestracionts.  (Siliquastra,  Rhombiscus, 
&c.  of  Llwyd.)    Teeth  having  a  broad  grinding  surface. 

2,  Hybodonts.    (Plectronitce  and  Glossopetrce  of  Llwyd.)  Teeth 
pointed,  striated  on  both  sides. 

3,  True  Sharks.     (Glossopetrce  of  Scilla,  Llwyd,  &c.)  Teeth 
triangular,  striated  on  one  side  only. 

Many  of  the  Bufonitce  of  old  writers  belong  to  the  extinct  genera 
Pycnodus  and  Gyrodus  of  Agassiz ;  though  they  have  often  been  com- 
pared to  the  teeth  of  Anarrhicas  lupus,  from  which,  according  to 
Cuvier,  they  differ  essentially  in  structure.    ('  Rfegne  Animal.') 

The  geological  distribution  of  these  fish  teeth  is  curious.  Llwyd 
mentions  that  scutellate  ichthyodontes  had  not  occurred  to  him  in 
the  maritime  regions  of  England,  but  were  found  not  le  1 1  plentifully 
than  the  cuspidate  kinds  in  the  interior  counties,  as  Oxford,  North- 
ampton, Gloucester,  Berks,  Bucks,  &c.  This  is  in  agreement  with 
conclusions  of  later  date,  for  M.  Agassiz  has  found  that  the  whole 
group  of  Cestracionts  is  confined  to  strata  of  the  transition  and  secon- 
dary series;  while  only  one  of  the  race  (Ceslracion  Philip}",  or  Port 
Jackson  Shark),  is  now  living. 


1017 


GLOSSOPHAGA. 


GLYCYRHIZA. 


Dr.  Bucklaud  ingeniously  remarks,  that  "  the  greater  strength  and 
flattened  condition  of  the  teeth  of  the  families  of  sharks  that  pre- 
vailed in  the  formations  beneath  the  chalk  had  relation,  most 
probably,  to  their  office  of  crushing  the  hard  coverings  of  the  Crus- 
tacea, and  of  the  bony  enamelled  scales  of  the  fishes  which  formed 
their  food."    ('  Bridgewater  Treatise.') 

GLOSSOPHAGA.  [Cheiroptera.] 

GLOSSOPORIS,  a  genus  of  Animals  belonging  to  the  order 
Annelida,  and  placed  commonly  near  the  Leeches.  It  has  a 
posterior  disc,  but  it  is  not  suctorial. 

GLOSSO'PTERIS,  a  genus  of  Fossil  Ferns,  proposed  by  M.  Adolphe 
Brongniart  to  .include  species  whose  elongated  leaves  or  fronds  are 
covered  by  fine  arched  dichotomous  often  anastomosing  nervures. 
Examples  occur  in  the  Carboniferous  and  Oolitic  systems  of  strata. 
[Coal-Plants.] 

GLOTTALITE,  a  Mineral  belonging  to  the  group  of  Zeolites.  It 
occurs  crystallised ;  the  crystals  appear  to  be  cubic  and  octahedral. 
Hardness  3  5.  Brittle.  Colour  white.  Lustre  vitreous.  Translucent. 
Specific  gravity  2-181. 

Before  the  blow-pipe  it  swells  and  melts  into  a  white  enamel.  With 
carbonate  of  soda  it  gives  an  opaque  white  bead,  and  with  boras  a 
translucent  glass. 

It  has  been  found  near  Port  Glasgow,  Scotland. 
According  to  Dr.  Thomson's  analysis  it  yields  : — 

Silica  37-014 

Alumina  16-308 

Lime   23-927 

Peroxide  of  Iron  0'500 

Water  21-250 
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GLOTTIS.  [Larynx.] 
GLOW-WORM.  [Lamptris.] 

GLUMACEOUS  PLANTS  are  what  are  more  commonly  called 
Graminacece  and  Cyperacece,  to  which  Juncacea:  and  a  few  other 
orders  are  occasionally  added.  They  derive  their  name  from  the 
flowers  consisting  of  glumes  only. 

GLUMALES.  [Endogens.] 

GLUMIFERiE,  a  subdivision  of  Endogenous  Plants,  embracing 
the  orders  with  glumaceous  flowers,  Cyperacece  and  Graminacew. 
[Cyperacece:  Graminacew.] 

GLUTTON,  the  vernacular  name  for  the  Wolverene.  [Gulo.] 

GLYCE'RIA  (from  y\vKep6s,  sweet),  a  genus  of  Plants  belonging 
to  the  natural  order  Oraminacece  and  the  tribe  Fcstucinea.  It  has 
unequal  acute  sub-membranous  glumes,  the  outer  palea  with  5-7 
strong  prominent  distinct  and  parallel  ribs,  and  a  scarious  margin, 
subcylindrical,  unarmed;  the  styles  terminal.  The  species  are  hand- 
some grasses  with  long  stems,  and  mostly  inhabit  watery  places. 
The  following  are  the  British  species  of  thi3  genus : — 

G.  aquatica  has  an  erect  panicle,  repeatedly  branched  and  spreading, 
rachis  semiterete,  branches  scabrous  ;  spikelets  linear,  oblong,  of  5-10 
flowers,  outer  pale,  obtuse ;  leaves  smooth,  with  slightly  compressed 
sheaths.  The  root_ is  creeping;  stem  three  to  six  feet  high,  smooth, 
and  slightly  compressed  ;  sheaths  very  long  ;  leaves  long,  rough  on 
the  edges  and  keel  ;  ligule  short  ;  panicle  large.  Branches  angular, 
slender,  branched  ;  outer  pale,  with  the  central  nerve  extending  to 
the  summit. 

O.  fluitans  has  a  second  panicle,  slightly  branched,  very  long  ; 
branches  nearly  simple,  roughish ;  spikelets  linear,  of  7-12  ;  adpressed 
lanceolate  oblong  acute  flowers,  outer  pale,  nearly  thrice  as  long  as 
broad  ;  sheaths  compressed ;  stem  ascending,  rooting  below  or  floating  ; 
sheaths  nearly  smooth,  striated  ;  leaves  pale  green,  acute ;  ligule 
elongate ;  panicle  remarkably  elongated,  often  nearly  simple.  Branches 
without  callosities,  ascending,  lowermost  in  pairs  ;  spikelets 
adpressed ;  outer  pale,  rather  shorter  than  the  inner,  with  a  trian- 
gular central  point  ;  anthers  about  five  times  as  long  aa  broad, 
purple,  pale  yellow  when  empty. 

G.  plicata  has  a  compound  panicle;  branches  compound,  nearly 
smooth,  erect  when  in  flower,  divaricate  with  fruit ;  spikelets  linear, 
of  7-20 ;  oval-oblong  rather  acute  flowers,  outer  pale,  twice  as  long  as 
broad,  sheaths  compressed.  The  sheaths  are  rough  and  furrowed. 
Leaves  glaucose,  bluntish,  plicate  when  young ;  ligule  shorter  ; 
panicle  much  branched;  branches  with  callosities  at  the  base,  lowermost 
about  in  fives  ;  outer  pale,  with  three  teeth  at  the  end  ;  anther  about 
three  times  as  long  as  broad,  cream-coloured,  fuscous  when  empty. 

(Babington,  Manual  of  British  Botany.) 

GLYCERINE.    [Adipose  Tissue.] 

GLYCERIS,  a  genus  of  Dorsibranchiata  Annelids.  It  is  distin- 
guished by  the  form  of  its  head,  which  terminates  in  a  conical  fleshy 
horn-like  point,  which  is  divided  at  the  top  into  four  very  small 
tentacles. 

GLYCINE.  [Wistaria.] 

GLYCYMERIS.  [Pyloridians.] 

GLYCYRHI'ZA,  a  genus  of  Plants;  belonging  to  the  natural  order 
Fahacea,  or  Lcguminosai,  consisting  of  herbaceous  plants  with 
pinnated  leaves,  small  flowers  in  axiljary  spikes,  and  roots  running 
very  much  in  the  soil  in  which  they  grow.  The  technical  character 
of  the  genus  is  given  by  De  Candolle  thus  Calyx  naked,  tubular, 
fi-cleft,  bilabiate ;  the  two  upper  lobeu  grow  together  beyond  the 


others.  Standard  ovate-lanceolate,  straight ;  keel  2-headed  or 
2-petalled,  straight,  acute.  Stamens  diadelphous.  Style  filiform. 
Legume  ovate  or  oblong,  compressed,  1-cellcd,  1-4-seeded." 

G.  glabra,  the  common  Smooth  Liquorice,  has  ovate  rather  retuse 
leaflets,  somewhat  clammy  beneath,  as  well  as  the  branches;  stipules 
wanting ;  spikes  or  racemes  of  flowers  pedunculate,  shorter  than  the 
leaves ;  flowers  distant ;  legumes  glabrous,  3-  or  4-seeded.  It  is  a 
native  of  the  south  of  Europe  from  Spain  to  Tauria,  also  of  China, 
and  is  cultivated  in  France,  Italy,  Germany,  and  England  for  the  sake 
of  its  roots.  The  flowers  are  of  a  pale  blue  colour.  The  name 
Liquorice,  according  to  Du  Theis,  is  said  to  be  a  corruption  ofithe 
French  word  'reglisse,'  which  13  itself  a  corruption  of  Glycyrhiza.  The 
roots  abound  in  a  saccharine  mucilaginous  matter,  which  is  slightly 
bitter,  and  readily  soluble  in  water.  A  powder,  and  the  well-known 
common  extract,  are  prepared  from  it.  The  decoction  iu  different 
forms  is  a  common  remedy  for  coughs. 


Common  Smooth  Liquorice  [Glycyrhiza  glabra). 


The  Common  Liquorice-Plant  is  cultivated  in  many  parts 
of  England,  especially  about  Pontefract,  whence  the  name  of 
Pomfret  cakes,  applied  to  a  fine  preparation  of  liquorice.  Though 
commonly  grown  in  the  field  it  requires  very  superior  culture  in 
order  to  produce  fine  roots  for  sale  in  the  market.  The  soil  in  which 
it  delights  to  grow  is  rich  black  mould,  but  where  this  cannot  be 
procured  a  fresh  loam  will  answer  the  purpose,  provided  there  is  not 
much  wet  clay  in  its  composition.  It  must  be  at  least  three  feet 
deep  to  allow  a  free  passage  for  the  roots,  as  they  are  generally- 
expected  to  be  a  yard  in  length,  and  as  the  straight  ones  are  more 
highly  prized  than  those  which  are  crooked.  On  this  account  the 
spade  is  more  useful  than  the  plough  in  cultivating  the  ground,  and 
though  at  first  it  may  be  expensive,  yet  the  husbandman  will  iu  the 
end  be  well  repaid  for  his  trouble. 

After  the  ground  is  fixed  upon  it  must  be  well  covered  with  good 
rotten  dung,  trenched  three  feet  in  depth,  and  left  in  this  state 
during  the  winter  to  be  mellowed  by  frost.  About  March,  if  the 
weather  is  fine,  the  plantation  should  be  formed.  Plants  are  either 
raised  from  seeds  or,  as  is  more  commonly  the  case,  from  a  division 
of  the  old  roots,  which  are  cut  into  pieces  eight  or  ten  inches  long. 
Choice  should  be  made  of  those  which,  as  planters  term  it,  have 
good  eyes,  that  is,  buds,  and  which  are  more  likely  to  push  and  grow 
strong. 

A  garden  line  must  then  be  set  for  the  first  row,  and  hole3  made 
with  the  setting  stick  about  a  foot  and  a  half  apart ;  into  which  the 
sets  must  be  dropped  and  covered  about  two  inches  with  soil.  The 
rows  must  be  at  least  three  feet  apart,  and  the  plants  in  one  row 
should  be  alternate  with  those  of  the  other;  this  will  not  only  give 
them  more  room,  but  will  have  a  neat  appearance,  forming  regular 
rows  from  whatever  part  the  field  is  viewed. 

"For  the  first  year,"  says  Abercromby,  ,:you  may  cultivate  a  light 
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crop  of  lettuce  or  onions  between  the  rows.  During  summer  keep 
the  ground  free  from  weeds,  and  when  the  subordinate  crop  comes  off 
hoe  and  dress  the  ground.  At  the  close  of  autumn,  or  as  a  wiuter 
dressing,  fork  or  dig  between  the  rows  to  stir  and  refresh  the  surface  ; 
and  cut  down  the  decayed  stems.  After  three  or  four  years'  growth 
the  main  roots  will  be  of  a  mature  size,  and  fit  for  consumption  or 
the  market.  It  is  an  excellent  plan  to  cover  the  crowns  of  the  plants 
in  winter  with  good  rotten  dung,  as  it  not  only  preserves  them  from 
severe  frosts,  but  is  washed  down  by  the  rain  and  becomes  valuable 
nourishment  to  the  roots." 

G.  echinaia  has  oval  lanceolate  leaflets,  mucronate,  glabrous ; 
stipules  oblong,  lanceolate ;  spikes  of  flowers  capitate,  on  very  short 
peduncles ;  legumes  oval,  mucronate,  2-seeded,  echinated  by  bristles. 
It  is  native  of  Apulia,  on  Mount  Gardano,  and  in  the  northern  pro- 
vinces of  China  and  of  Tartary.  The  whole  plant  is  glutinous  to 
the  touch.  The  roots  are  horizontal,  in  taste  like  tho  Common 
Liquorice. 

(Don,  Dichlamydeous  Plants  ;  Lindley,  Flora  Medica.) 
GLY'PHIS,  a  genua  of  Fossil  Placoid  Fishes  from  the  London 
Clay.  (Agassiz.) 

GLYPHISODON,  a  genus  of  Acanthopterygious  Fishes  belonging 
to  the  family  Sciamidce.  The  gill-covers  are  entire,  and  they  have  a 
single  row  of  trenchant  and  sometimes  notched  teeth.  The  species 
are  found  in  the  Atlantic,  but  are  more  abundant  in  the  Indian  Seas. 

GLYPTOCE'PHALUS,  a  genus  of  Fossil  Cycloid  Fishes  from  the 
London  Clay.  (Agassiz.) 

GLYPTODON  (Owen,  so  named  from  the  fluted  character  of  its 
teeth),  a  genus  of  extinct  Fossil  Animals  belonging  to  the  order 
Edentata,  and  allied  in  form  and  structure  to  the  modern  Armadillos. 
The  first  notice  of  the  discovery  of  the  remains  of  the  skeleton  of  a 
large  edentate  animal,  with  fragments  of  a  tesselated  bony  armour, 
similar  to  that  of  the  Armadillo,  appears  in  the  note  appended  to  the 
end  of  Cuvier's  chapter  on  the  Megatherium,  in  the  4th  edition  of  the 
'  Ossemens  Fossiles,'  published  in  1823.  This  notice  occurs  in  an 
extract  from  a  letter  addressed  by  D.  Daniasio  Larranaga,  curd  of 
Monte  Video,  to  M.  Auguste  St.-Hilaire.  The  facts  stated  in  this  letter 
are  as  follows  : — A  femur  was  discovered  in  the  Rio  del  Lance,  branche 
du  Saulis  Grande,  which  weighed  7  lbs. ;  it  was  short,  but  might  be 
from  6  to  8  inches  in  width  ;  it  resembled  in  every  respect  the  femur 
of  an  Armadillo ;  with  it  was  found  a  portion  of  tesselated  bony 
armour,  of  which  the  curd  promises  to  send  one  of  the  component 
pieces  to  M.  Auguste  Geoffroi.  The  tail  was  very  short  and  very 
stout ;  it  had  in  like  manner  a  bony  armour,  but  this  was  not  verti- 
cillate  or  disposed  in  rings.  These  fossils  were  stated  to  have  been 
met  with  near  the  surface  of  the  earth,  in  alluvium  or  strata  of 
transport,  indicative  of  a  very  recent  epoch.  Similar  fossils  are  said 
to  occur  in  analogous  strata  near  the  Lake  Nirum,  on  the  frontier  of 
the  Portuguese  colonies. 

These  remains  were  supposed  to  belong  to  the  Megatherium,  and 
Cuvier  does  not  appear  to  suspect  that  they  belonged  to  anything 
else,  as  he  merely  remarks  that  the  Megatherium  -had  pushed  its 
analogies  with  the  Armadillos  so  far  as  to  be  covered  like  them  with 
a  scaly  cuirass. 

Subsequently  remains  of  this  kind  were  sent  to  England,  and  in 
the  meantime  M.  Laurillaud  and  Mr.  Pentland,  on  comparing  these 
with  those  originally  sent  to  England,  came  to  the  conclusion  that 
they  belonged  to  the  genus  Dasypus.  This  however  was  doubted  by 
Mr.  Clift  and  Professor  Owen,  seeing  that  the  conformation  of  the 
alveoli  of  the  jaw  indicated  a  dentition  differing  more  widely  from 
that  of  the  existing  sub-genera  of  Armadillos  than  their  respective 
dental  characters  differ  from  one  another.  "  It  was  at  this  conjunc- 
ture," says  Professor  Owen,  "  that  Sir  Woodbine  Parish  received  the 
intelligence  of  the  discovery  of  an  entire  skeleton,  covered  with  its 
tesselated  coat  of  mail,  about  5  feet  below  the  surface,  in  the  bank 
of  a  rivulet  near  the  Rio  Matanza,  about  20  miles  south  of  the  city 
of  Buenos  Ayres ;  and  with  the  account  of  this  remarkable  discovery 
there  was  at  the  same  time  transmitted  a  drawing  or  sketch  of  the 
whole  animal,  which  has  since  been  lithographed,  and  one  of  the  teeth 
of  the  fossil  itself.  This  tooth  Sir  Woodbine  Parish  obligingly  sub- 
mitted to  my  examination.  Its  general  structure  proved  it  to  belong 
to  an  animal  referrible  to  the  Edentata  of  Cuvier  ;  but  its  character 
was  so  peculiar  that  I  had  no  hesitation  in  pronouncing  it  to  differ  from 
that  of  any  known  edentate  animal,  recent  or  fossil,  and  from  its 
intimate  texture,  to  be  indicative  of  a  new  sub-genus  of  the  Armadillo 
family,  for  which  I  proposed  the  name  of  Glyptodon,  in  reference  to 
the  plated  or  sculptured  character  of  the  tooth." 

The  Glyptodon  differs  from  the  Megatherium  not  only  in  the  form 
and  structure  but  in  the  number  of  its  teeth,  which  appear  to  be 
eight  on  each  side  of  each  jaw,  as  in  the  section  of  Armadillos  called 
Gabassous  by  Cuvier.  It  differs  from  the  Armadillos  in  the  form  of 
the  lower  jaw,  and  in  the  presence  of  a  long  process  descending  from 
the  zygoma,  in  both  which  respects  it  resembles,  and  evidently  indi- 
cates a  transition  to  the  Megatherium. 

Numerous  remains  of  this  curious  and  interesting  animal  have  been 
found  in  various  parts  of  the  country,  and  a  very  fine  specimen,  with 
the  coat  of  mail  almost  entire,  is  to  be  seen  in  the  museum  of  the 
College  of  Surgeons.  Portions  of  this  animal  are  also  to  be  seen  in 
the  collection  of  the  British  Museum. 


Although,  when  the  remains  of  the  Glyptodon  were  first  brought 
to  Europe,  it  was  not  thought  improbable  that  the  Megatherium  also 
was  inclosed  in  a  gigantic  suit  of  armour,  no  remains  that  could  be 
regarded  as  the  tesserae  of  such  a  covering  have  yet  been  discovered. 
It  is  always  difficult  however  to  establish  a  negative,  but  the  follow- 
ing arguments  have  been  adduced  by  Professor  Owen  against  this 
supposition,  and  will  be  probably  regarded  by  most  naturalists  as 
conclusive  : — 

"  1.  The  opinion  of  Cuvier  and  Weiss,  in  favour  of  the  Megatherium 
being  so  armed,  rests  on  no  better  ground  than  the  mere  fact  of  bony 
armour  of  some  gigantic  quadruped  and  the  skeleton  of  the  Mega- 
therium having  been  discovered  on  the  same  continent. 

"  2.  The  skeleton,  or  its  parts  which  have  been  actually  associated 
with  the  bony  armour  above  mentioned,  belongs  to  a  different  and 
smaller  quadruped. 

"  3.  No  part  of  the  skeleton  of  the  Megatherium  presents  those  modi- 
fications which  are  related  to  the  support  of  a  bony  dermal  covering. 

"  4.  The  proportions  of  the  component  tesserae  of  the  bony  armour 
in  question  to  the  skeleton  of  the  Glyptodon,  are  the  same  as  those 
between  the  dermal  tesserae  and  skeleton  of  existing  Arma- 
dillos, but  are  vastly  smaller  as  compared  with  the  bones  of  the 
Megathermm. 

"  5.  No  bony  armour  composed  of  tesserae,  having  the  same  relative 
size  to  the  bones  of  the  skeleton  of  the  Megatherium,  as  in  the 
Glyptodon  and  existing  Armadillos,  has  yet  been  discovered. 

6.  The  skeleton  of  the  Megatherium  has  never  been  found  asso- 
ciated with  bony  armour  of  any  kind,  neither  have  its  parts  been 
found  associated."    [See  Supplement.] 

(Owen,  Proceedings  of  Geological  Society,  vol.  vii.,  2nd  series.) 

GLYPTO'STEUS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the  Old 
Red-Sandstone  of  Elgin  and  Clashbenuie  (Agassiz)  :  two  British  species. 

GMELI'NA,  an  Asiatic  gemis  of  Plants  named  after  Gmelin,  the 
author  of  '  Flora  Sibirica,'  belonging  to  the  natural  order  Verbenacea:, 
of  which  only  one  species  wa3  formerly  known,  but  five  are  described 
by  Dr.  Roxburgh,  and  a  sixth  (with  some  doubtful  species)  noticed 
by  Dr.  Wallich,  in  his  '  Indian  Catalogue.' 

The  genus  is  characterised  by  having  a  small  4-  sometimes  5-toothed 
calyx,  the  corolla  large,  obliquely  campanulate,  the  border  irregularly 
4-parted,  something  like  those  of  foxglove  in  shape,  but  mostly  yellow 
in  colour.  Stamens  4,  didynamous,  with  the  anthers  2-cleft.  Germ 
superior,  4-celled ;  cells  1-seeded ;  attachment  sub-superior.  Drupe 
with  a  nut,  from  1-  to  4-celled.  Embryo  erect,  without  perisperm. 
All  the  species  of  Gmelina  form  shrubs  or  trees,  of  which  the  latter 
are  valued  for  their  timber.  They  are  found  in  the  islands  of  the 
Indian  Ocean,  extending  thence  into  the  Malayan  and  Indian  penin- 
sulas. G.  Asiatica  and  G.  parvifolia  are  common  in  various  parts  of 
India,  and  G.  arborea  extends  from  Prome  and  Martaban  even  to  the 
Deyra  Valley,  in  30°  N.  lat. 

The  leaves  of  G.  parvifolia  are  remarkable  for  rendering  water 
very  mucilaginous,  and  are  employed  medicinally  in  India;  but  G. 
arborea  (Goombar  and  Koomhar  of  the  natives)  appears  to  be  the 
most  valuable  for  its  timber,  as,  besides  being  spread  over  a  wide 
extent  of  territory,  it  attains  great  size.  Dr.  Roxburgh  mentions  it 
squaring  into  logs  of  from  18  to  24  inches,  which  are  occasionally 
nearly  30  feet  long.  The  wood  resembles  teak,  the  colour  being  the 
same ;  the  grain  rather  closer,  but  it  is  somewhat  lighter.  It  seems 
particularly  valuable  for  situations  where  it  is  exposed  to  both  the 
influence  of  air  and  of  water.  One  experiment  was  made  by  placing 
part  of  an  outside  plank  in  the  river  Hooghly,  a  few  miles  below 
Calcutta,  "  a  little  above  low-water  mark,  exactly  where  the  worm  is 
thought  to  exert  its  greatest  powers."  Dr.  Roxburgh  states,  that 
"after  remaining  three  years  in  this  situation,  though  examined  from 
time  to  time,  the  piece  was  cut,  with  the  view  of  carrying  a 
specimen  of  it  to  England;  and  to  my  great  jo}',  I  found  it  as  sound 
and  every  way  as  perfect  throughout  as  it  was  when  first  put  into 
the  river."  ('  Fl.  Ind.,'  iii.  p.  85.)  In  another  experiment  this  wood 
remained  good  for  seven  years,  while  teak,  similarly  placed,  required 
to  be  replaced  after  six  years.  Hence  Dr.  Roxburgh  suggests  experi- 
ments on  and  employment  of  this  wood  in  ship-building. 

GMELINITE,  or  HYDROLITE,  a  Mineral  belonging  to  the  group 
of  Zeolites.  It  occurs  crystallised.  Its  primary  form  is  a  rhomboid  ; 
usual  form  an  hexagonal  prism ;  cleavage  parallel  to  the  primary 
planes.  Fracture  uneven.  Hardness  4 '5.  The  colour  white,  passing 
into  flesh-red  ;  streak  white  ;  lustre  vitreous ;  translucent.  Specific 
gravity  2"05. 

Before  the  blow-pipe  it  increases  in  bulk,  and  assumes  the  appeal - 
ance  of  an  enamel,  but  does  not  melt  into«a  glass.  It  is  found  in  the 
Vicentine;  at  Glenarm,  county  of  Antrim,  in  cavities  in  amygdaloidal 
rocks  ;  and  also  in  North  America.  [Chabazite.] 

The  following  is  an  analysis  by  Connell  from  Glenarm  : — 


Silica      .             ......  48-56 

Alumina      .    18-05 

Lime       .                     .....  5"13 

Soda    .       .            V '         '         •  3-85 

Potash   0-39 

Peroxide  of  Iron  .       ,       .       .       .       .  0-ll 

Water   21  -66 
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GNAPHA'LIUM  (from  yva(pa\ov,  which  signifies  the  wool  which 
the  fuller  cuts  off  in  fulling  the  cloth),  a  genus  of  Plants  belonging 
to  the  natural  order  Compositce,  to  the  sub-order  Corymbiferce,  the 
tribe  Senecionidccv,  the  sub-tribe  Gnaphaliece,  the  division  Helichrysear. 
It  has  the  ray-florets  pistilliferous,  the  centre  with  both  stamens  and 
pistils,  all  of  them  tubular ;  the  pappus  capillary ;  the  receptacle 
flat,  naked ;  the  involucre  hemispherical,  imbricated ;  the  scales 
equalling  the  florets,  but  not  mixed  with  them.  The  corolla  of  the 
outer  florets  is  often  obsolete.  The  species  of  this  genus  have  a  soft 
pubescent  foliage  with  dry  flowers,  which  keep  for  a  long  time 
without  perishing,  and  like  those  of  some  species  of  Helichrysum 
and  Xcranlhemum,  are  called  'everlastings'  or  'immortal'  flowers. 
The  species  are  numerous.  Five  are  British.  Of  these  0.  uliginosum 
is  the  most  common,  growing  in  wet  and  sandy  places.  0.  luteo- 
album,  G.  sylvalicum,  G.  supin-um,  and  G.  pusillum  are  all  rare  plants. 
Several  of  the  species  of  the  old  genus  Gnaphalium  are  referred  to 
new  genera  as  Antennaria  and  Filago.  G.  dioicum  is  Antennaria 
dioica  of  Gsertner.  It  grows  on  mountain  heaths  in  Great  Britain, 
and  is  commonly  called  Cotton- Weed,  and  by  the  older  herbalists  Pes 
Cati.  Its  flowers  were  admitted  into  the  older  pharmacopoeias  under 
the  name  of  '  Flores  hispiduli  Pes  Cati.'  They  are  astringent,  and  were 
employed  in  the  cure  of  hooping-cough,  phthisis,  and  haemoptysis. 
G.  arenarium  (Helichrysum  arenarium)  has  been  employed  as  a  remedy 
in  dyspnoea.  Q.  Stachas  of  Linntcus,  Goldilocks,  the  Helichrysum 
Skvc/tas,  is  mentioned  by  Theophrastns  ('Hist.  PI.'  9,  21).  The 
flowers  of  this  plant  were  formerly  much  used  in  medicine,  but  are 
seldom  employed  at  the  present  day. 

(Babington,  Manual  of  British  Botany  ;  Burnett,  Outlines  of  Botany  ; 
Fraas,  Synopsis  Plant.  Fl.  Clussico?.) 

GNAT.  [Culicides.] 

GNA'THODON,  a  genus  of  Conchiferous  Mollusca  with   the  j 
ligament  inclosed  in  the  cartilage  pit,  established  by  Dr.  Gray.  This 
peculiarity  of  structure  is  also  found  in  a  new  genus  Mulinia. 

GNATHO'STOMA  (yvddos,  a  jaw,  and  a-r6ixa,  the  mouth),  a  genus 
of  Nematoid  Entozoa  [Entozoa],  discovered  by  Professor  Owen  in  the 
stomach  of  the  tiger.  These  worms,  the  largest  of  which  are  about 
an  inch  in  length  and  a  line  iu  diameter,  were  found  in  the  substance 
of.  several  small  cellular  tumours  situated  immediately  beneath  the 
mucous  membrane  of  the  stomach,  and  apparently  formed  by  the 
condensation  and  thickening  of  the  submucous  cellular  tissue,  which 
was  probably  owing  to  the  irritation  of  the  Entozoa.  Only  a  pair  of 
these  animals  was  found  in  each  tumour,  and  they  always  consisted  of 
male  and  female,  the  former  of  which  was  about  one-fourth  smaller 
than  the  latter. 

In  both  sexes  the  body  is  round,  elastic,  and  attenuated  at  both 
extremities ;  the  tail  is  more  obtuse  and  bent  in  the  male ;  the  head 
is  obtuse  and  truncated  in  both  of  them.  The  integuments  are  trans- 
parent, and,  from  the  intestinal  and  genital  tubes  showing  through 
the  surface  of  the  body,  appear  to  be  striated  transversely.  The 
anterior  two-thirds  of  the  body  are  covered  with  a  circular  series  of 
minute  reflected  spines,  each  furnished  with  three  points.  The  mouth 
is  surrounded  by  a  tumid  circular  lip,  and  armed  with  several  rows 
of  spinous  processes  of  a  similar  structure  to  those  on  the  body.  The 
orifice  of  the  mouth  itself  is  bounded  on  each  side  by  a  jaw-like  pro- 
cess (whence  the  name  of  the  genus),  the  anterior  margin  of  which  is 
formed  into  three  straight  horny  points,  or  processes,  directed  for- 
wards. The  male  organ  of  generation  consists  of  a  slightly-curved 
slender  spiculum,  not  furnished  with  a  sheath  as  in  the  Strongylus, 
and  surrounded  by  eight  distinct  pointed  papilla;. 

The  most  interesting  point  in  the  internal  structure  of  this  entozoon, 
and  which  does  not  appear  to  have  been  hitherto  detected  in  any  other 
animal  of  this  class,  is  the  existence  of  a  distinct  salivary  apparatus, 
similar  to  what  is  found  in  the  Holothuria  and  other  Echinodermata. 
"  This  apparatus,"  says  Professor  Owen,  "  consists  of  four  elongated 
stiaight  blind  tubes,  each  about  two  lines  in  length,  which  are  placed 
at  equal  distances  around  the  commencement  of  the  alimentary  canal, 
having  their  smaller  extremities  directed  forwards,  and  opening  into 
the  mouth,  and  their  closed  obtuse  ends  passing  backwards  into  the 
abdominal  cavity.  When  examined  with  a  lens  of  a  quarter  of  an 
inch  focus,  the  parietes  of  these  salivary  tubes  present  very  distinct 
oblique  or  spiral  decussating  fibres;  their  contents  are  semi-pellucid 
in  the  recent  worm,  but  become  opaque  in  spirit  of  wine."  The 
existence  of  this  salivary  apparatus  along  with  the  more  perfect 
organs  of  mastication,  as  the  jaws,  in  this  entozoon  is  highly  interest- 
ing, as  it  shows  an  approximation  to  the  structure  of  the  digestive 
organs  in  the  higher  classes  of  animals. 

Professor  Owen  has  since  found  the  Gnathostoma  in  the  stomach  of 
other  animals  of  the  Cat  kind,  as  the  leopard. 

Beautiful  preparations  of  both  the  male  and  female  worms  dis- 
sected are  preserved  in  the  museum  of  the  College  of  Surgeons  in 
London. 

GNEISS,  a  German  term  for  the  lowest  series  of  stratified  primary 
rocks,  ths  introduction  of  which  marks  the  obligations  which  British 
geologists  owe  to  the  school  of  Werner ;  while  such  terms  as  lias, 
cornbrasb,  gault,  &c,  record  the  original  discoveries  of  Smith  and 
other  English  writers.  A3  there  are  no  organic  remains  in  the  gneiss 
strata,  and  the  variations  of  its  composition  and  structure  appear 
independent  of  the  relative  antiquity  of  the  deposits,  it  is  impossible, 


except  by  the  help  of  the  included  limestones,  quartz-rocks,  clay-slates, 
&c,  even  to  attempt  the  division  into  formations  of  the  vast  thickness 
of  the  gneiss  strata  which  appears  in  the  Highlands  of  Scotland,  the 
mountains  of  Scandinavia,  &c. 

Gneiss  is  generally  a  compoun  1  of  the  same  three  minerals  as 
granite,  namely,  quartz,  felspar,  and  .  mica.  In  the  same  manner  as 
granite  varies  iu  the  proportion  of  its  ingredients,  the  magnitude  of 
the  component  crystals,  the  absence  of  mica,  or  the  substitution  of 
other  minerals  for  it,  so  gneiss  exhibits  corresponding  variations. 

Dr.  M'Culloch,  whose  examination  of  the  gneiss  tracts  of  Scotland 
was  very  complete,  presents  an  extended  synopsis  of  the  varieties  of 
gneiss  which  he  had  observed.  His  table  includes  indeed  a  great 
number  of  mineral  compounds  different  from  the  general  character  of 
gneiss,  but  is  nevertheless  valuable  to  the  geologist.  He  considers 
gneiss  in  three  divisions :  first,  of  regular  composition,  containing  at 
least  three  of  the  four  minerals — quartz,  felspar,  mica,  and  hornblende ; 
secondly,  of  irregular  composition,  containing  compact  felspar  ;  and 
thirdly,  of  irregular  composition  in  other  respects.  ('  Treatise  on 
Rocks.') 

The  following  is  a  synopsis  of  the  first  division  : — 
Granitic  Gneiss. — This  i3  always  large  grained. 

a.  Composed  of  quartz,  felspar,  and  mica. 

b.  Composed  of  quartz,  felspar,  and  hornblende. 

c.  Composed  of  quartz,  felspar,  mica,  and  hornblende. 
Schistose  Gneiss. —  The  structure  is  foliated  like  mica-schist,  or 

granular  like  quartz-rock. 

<t.  Composed  of  white  felspar  and  quartz  in  minute  grairis, 
with  rare  scales  of  mica  (resembles  quartz-rock). 

b.  Composed  of  felspar  and  quartz  as  above,  but  with  abund- 

ance of  mica  (so  as  to  resemble  mica-schist). 

c.  In  this  the. mica  is  extremely  ,  abundant,  so  as  to  form 

continuous  lamina;. 

d.  In  this  the  mica  is  predominant,  and  there  are  large  inter- 

spersed crystals  of  felspar. 

e.  Composed  of  large  grains  of  quartz  and  felspar  with  little 

mica. 

Laminar  Gneiss. — Each  substance  occupying  a  distinct  lamina. 

a.  Composed  of  quartz  and  felspar. 

b.  Composed  of  quartz,  felspar,  and  mica. 

c.  Composed  of  quartz,  felspar,  and  hornblende. 

d.  Composed  of  felspar  and  hornblende. 

e.  Composed  of  quartz,  mica,  and  hornblende. 

All  the  varieties  of  rock  comprised  under  the  title  of  gneiss  are 
stratified,  the  beds  varying  much  in  thickness,  and  being  most 
remarkably  subject  to  contortions  both  on  a  large  and  small  scale, 
especially  where  granite  veins  cross  the  laminse. 

Gneiss  is  an  interesting  rock  for  study  to  the  English  geologist. 
Over  a  considerable  portion  of  the  mainland,  and  in  the  western 
islands  of  Scotland,  gneiss  i3  the  predominant  and  fundamental 
rock.  It  is  also  found  abundantly  in  Ireland.  The  picturesque 
features  of  gneiss  present  almost  every  imaginable  varietj',  a  broad 
expanse  occupied  by  this  rock  sometimes  extending  over  considerable 
tracts,  and  being  only  relieved  in  its  savage  monotony  by  occasional 
pools  of  water  or  patches  of  bog ;  while  in  other  districts  it  forms 
wild  and  rugged  hills,  assuming  a  mountainous  character,  and 
displaying  broken  and  craggy  faces  of  rock.  (Ansted.) 

Gneiss  admits  of  considerable  variety  by  the  substitution  of  other 
minerals  for  either  the  quartz,  felspar,  or  mica  of  which  it  is  usually 
composed.  The  mica,  for  instance,  may  be  replaced  by  talc,  forming 
what  is  called  Stratified  Protogine.  In  some  cases  hornblende  is 
superadded  to  the  ordinary  materials,  forming  a  syenitic  gneiss. 

GNETA'CEjE,  Joint-Firs,  a  natural  order  of  Plants  belonging  to 
the  small  class  of  Gymuosperms.  The  species  consist  of  small  trees 
very  much  branched,  or  of  sarmentose  shrubs  with  opposite  or 
clustered  branches,  and  thickened  separable  articulations.  The  leaves 
are  opposite,  entire,  with  pinnate  veins,  sometimes  very  minute  and 
scale-shaped.  The  ligneous  tissue  of  the  wood  is  marked  with 
circular  discs.  The  flowers  are  monoecious  or  dioecious ;  the  stamens 
are  contained  in  a  1-leaved  calyx ;  the  ovary  is  perforated  at  the 
apex,  containing  in  a  single  cavity  a  solitary  erect  ovule ;  the  ovule 
pointed  by  a  style-like  process,  formed  from  the  membrane  of  the 
nucleus ;  there  is  no  trace  of  a  style  or  stigma. 

This  small  order  of  plants  has  been  formed  by  Blume,  whose 
memoir  in  the  '  Annales  des  Sciences  Naturelles '  contains  the  prin- 
cipal knowledge  we  have  of  this  order.  "  This  little  family,"  he 
says,  "  constitutes  a  part  of  that  natural  class  of  vegetables  in  which 
the  fertilisation  of  the  ovule  takes  place  immediately,  without  the  aid 
of  style  or  stigma,  through  the  foramen  of  the  ovule  itself.  Through 
Ephedra,  which  has  hitherto  been  placed  with  Conifera,  the  order  is 
closely  connected  with  the  latter  :  and,  on  the  other  hand,  it  tends 
towards  Casuarinacea,  plants  of  a  higher  degree  of  organisation ; 
since  Gnetacem  is  beyond  all  doubt  an  instance  of  a  more  perfect 
kind  of  evolution  than  either  Coniferce  or  Cycadacea.  From  both 
these  orders  Gnetaceai  differ  in  the  greater  perfection  of  their  sexual 
organs,  especially  of  their  stamens ;  and  at  the  same  time  their 
ovules  are  not  absolutely  naked,  but  covered  with  a  pericarpial 
integument  pierced  at  the  summit.    In  the  male  flowers  the  perianth 
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is  tubular;  at  first  quite  closed  up,  in  the  manner  of  certain  Arto- 
carpece,  but  eventually  it  is  ruptured  by  the  rising  of  the  stamen. 
There  is  no  trace  of  a  perianth  of  this  sort  in  the  neighbouring 
orders;  but  in  Coniferw  a  totally  different  organisation  of  anther 
occurs,  that  part  not  opening,  as  in  Gnetacece,  by  transverse  pores  of 
the  apex,  but  always  at  the  side,  and  generally  longitudinally." 

The  species  of  this  family  are  natives  of  the  temperate  parts  of 
Europe,  Asia,  and  South  America.  Gnetum  is  an  inhabitant  of  the 
hottest  parts  of  India  and  Guyana. 

Some  of  the  species  of  Gnetum  are  used  as  food.  The  seeds  of 
G.  Gnetum  are  eaten  in  Amboyna,  and  are  roasted,  boiled,  or  fried. 
The  green  leaves  are  cooked  and  eaten  like  spinach.  The  inside  of 
the  fruit  of  G.  wens  is  lined  with  stinging  hairs ;  the  seeds  are, 
however,  eaten ;  the  stem  exu.es  a  transparent  gum,  and  when  cut 
across  yields  a  large  quantity  of  transparent  water,  which  is  drunk. 

(Lindley,  Natural  System  of  Botany) 

GNU.  [AntilopejE.] 

GOAT.  [CAPREiE.] 

GOAT'S-BEARD.  [Tragopogon.] 
GOAT-MOTH.  [Cossus.] 
GOAT-PEPPER.  [Capsicum.] 

GOAT-SUCKERS,  the  English  name  of  those  Night-Swallows 
commonly  termed  Night-Jars ;  whence  the  name  Caprimulgidce,  by 
which  the  family  m  generally  known  among  ornithologists.  Mr. 
Rennie  changes  the  name  of  the  European  Night-Jar  to  Nyctichelidon 
(Night-Swallow),  objecting  that  the  name  Goat-Sucker,  which  it  ha3 
received  in  all  languages,  and  which,  he  thinks,  has  been  most 
absurdly  continued  by  systematic  naturalists  in  the  term  Caprimulgus, 
shows  the  opinion  of  it  entertained  by  the  vulgar.  Now  we  cannot 
admit  this  great  absurdity,  though  we  entirely  agree  with  Mr.  Rennie 
that  "it  is  as  impossible  for  the  night-jar  to  suck  the  teats  of  cattle 
(though  most  birds  are  fond  of  milk),  as  it  is  for  cats  to  suck  the 
breath  from  sleeping  infants,  of  which  they  are  popularly  accused." 
If  every  zoological  name  that  has  not  a  sure  foundation  were  to  be 
changed,  there  would  be  no  small  alteration  in  nomenclature  and  not 
a  little  confusion  ;  as  it  is,  the  perpetual  change  of  names  is  quite 
sufficiently  perplexing.  Nor  are  we  at  all  sure  that  such  names  as 
Caprimulgus  are  not  of  some  value  as  showing,  in  connection  with  a 
true  history  of  the  habits  of  the  bird,  how  the  errors  and  super- 
stitions of  old  times  have  vanished  before  the  light  of  modem 
investigation.  Thus  much  as  an  apology  for  not  changing  the  family 
name  Caprimulgida. 

Mr.  Vigors  remarks  that  when  we  search  among  the  Perchers  for 
that  point  where  they  approximate  the  Owls,  we  at  once  light  upon 
a  group,  the  Caprimulgus  of  Linnseus,  whose  general  appearance  and 
habits  point  out  the  affinity.  "  The  nocturnal  and  predatory  manners 
of  this  genus,"  says  Mr.  Vigors,  "the  hawking  flight,  the  legs 
feathered  to  the  talons,  the  large  ears  and  eyes,  the  very  disc  that 
surrounds  the  face,  and  the  pectination  of  the  external  quill-feathers, 
observable  in  some  of  the  species,  the  general  softness  of  the  plumage, 
together  with  its  peculiarly  striking  colour  and  markings,  produce  a 
similarity  between  it  and  the  Strix  that  has  attracted  the  eye  of  the 
common  observer  no  less  than  the  naturalist.  The  provincial  names 
of  this  genus  have  generally  a  reference  to  this  resemblance ;  while 
the  earlier  scientific  describers  of  the  different  species  have  for  the 
most  part  ranked  them  with  the  owls.  I  know  not  whether  the 
singular  character  observable  in  some  of  the  species  of  this  family, 
the  serrated  nail  of  the  middle  toe,  may  not  be  cited  as  an  addi- 
tional proof  of  their  approach  to  the  birds  of  prey.  The  strong  toes 
of  the  latter  are  lost  in  Caprimulgus :  but  a  construction  of  similar 
import  (for  the  serration  of  the  nail  appears  capable  of  being  applied 
to  the  purposes  of  seizure  only),  preserves,  though  faintly,  the 
resemblance.  May  we  not  almost  venture  to  affirm  that  this  appar- 
ently trivial  appendage  is  an  instance  of  that  beautiful  shading  by 
which  nature  softens  down  the  extremes  of  her  neighbouring  groups 
— one  of  those  minute  and  delicate  touches  by  which  she  marks  at 
once  an  affinity  and  a  deviation  ?  But  while  we  may  discern  at  a 
glance  the  general  approximation  of  these  two  families,  we  must  at 
the  same  time  acknowledge  that  they  stand  in  need  of  an  intermediate 
link  to  give  them  a  closer  connection.  The  weakness  of  the  bill  and 
of  the  legs  and  feet  of  the  Caprimulgus  still  keeps  it  at  some  distance 
from  the  owls,  in  which  the  same  members  are  comparatively 
strong;  while  the  wide  gape  of  its  mouth  serves  to  divide  the 
families  still  further.  A  connecting  link  has  been  however  supplied 
by  an  Australian  group,  the  Podargus  of  M.  Cuvier,  which  harmonises 
these  discrepant  characters.  We  have  an  opportunity  of  observing 
among  the  specimens  in  the  collection  of  the  Linnean  Society,  how 
far  the  bill  of  this  extraordinary  genus  combines  the  different  forms 
of  that  of  the  two  genera,  and  how  far  the  legs,  3till  maintaining 
the  characteristics  of  Caprimulgus,  such  as  the  unequal  length  of  the 
toes,  are  related  to  those  of  Strix  by  their  superior  robustness.  Here 
indeed  there  is  a  beautiful  gradation  of  affinities.  All  the  frout  toes 
of  Caprimulgus  are  united  by  a  connecting  membrane  as  far  as  to  the 
first  joint;  those  of  Strix  are  divided  to  the  origin;  while  those  of 
Podargus  partake  of  the  characters  of  both,  in  having  the  middle 
toe  connected  with  the  outer,  but  divided  from  the  inner.  Again,  as 
I  have  already  remarked,  Caprimulgus  has  the  nail  of  the  middle  toe 
dilated  and  serrated  :  Strix  has  it,  generally  speaking,  undulated  and 


entire  at  the  margin ;  but  in  Podargus  the  same  part  displays  the 
singular  dilatation  of  the  one  and  the  marginal  integrity  of  the  other. 
It  is  difficult  to  say  to  which  of  these  groups  it  comes  nearest,  until 
further  and  more  accurate  accounts  than  we  at  present  possess  of  its 
food  and  economy  may  determine  its  actual  situation.  At  present  it 
remains  oscillant  between  the  two  families,  and  may  decidedly  be 
pronounced  the  immediate  passage  from  the  birds  of  prey  to  the 
perchers."  Mr.  Vigors  adds  in  a  note  that  he  had  latterly  obtained 
accounts  from  actual  observers  of  some  of  these  Podargi  in  Australia, 
stating  their  manners  to  be  generally  conformable  to  those  of  the 
Caprimulgi. 

Mr.  Vigors  further  observes  that  the  union  between  the  two  families 
of  Caprimulgidas  and  Hirundinidce  in  the  most  essential  particulars, 
in  the  habits,  economy,  and  general  conformation,  is  too  evident  to 
the  common  observer,  and  too  universally  acknowledged  by  scientific 
writers,  to  need  any  further  illustration.  But  he  remarks  that  it  is 
gratifying  to  observe  how,  even  in  minute  particulars,  a  gradual 
succession  of  affinities  imperceptibly  smooths  the  passage  between 
conterminous  groups;  nor  does  he  pass  over  without  remark  the 
circumstance  of  the  hind  toe  of  Caprimulgus  being  usually  retractile, 
which  enables  it  to  place  all  its  toes  in  front,  in  a  similar  position  to 
that  which  they  maintain  in  Cypselus,  where  the  family  of  the  Hirun- 
dinidaz  terminates.  He  notices  also  the  conformation  of  the  tail  in 
the  two  families  as  showing  a  similar  affinity,  observing  that  some 
species  of  Caprimulgus,  then  lately  arrived  from  Brazil,  exhibit  the 
forked  tail  of  Hirurido,  one  of  which,  indeed,  the  C.  psalurus  of 
Temminck,  has  this  character  developed  to  aD  almost  disproportionate 
degree.  "  Leaving  thosu  typical  families,"  continues  Mr.  Vigors, 
"  with  the  short  bill,  and  taking  a  general  survey  of  the  tribe,  we 
may  perceive  that  the  Capirimulgidce  unite  themselves  to  the  longer- 
billed  families,  by  means  of  the  Linnean  Todi,  which  preserve  the 
broad  base  of  the  bill  of  the  latter,  but  lead  on,  by  comparative 
length  of  that  member,  to  the  succeeding  family  of  Halcyonidw.  If 
we  compare  the  bill  of  the  type  of  the  last-mentioned  genus,  the 
Todus  viridis,  Linn.  [Muscicapidji],  with  those  of  Caprimulgus  and 
Halcyon  [Halcyonidjs],  we  shall  perceive  that  it  stands  exactly  mid- 
way between  them  in  the  relative  proportions  of  strength  and  breadth 
which  it  bears  to  each.  In  the  length  also  of  the  tail,  an'important 
character  in  the  groups  that  feed  on  the  wing,  it  maintains  a  middle 
station  between  them."  For  the  group  which  forms  the  immediate 
connection  between  the  present  family  of  Todidce  and  the  preceding 
Caprimulgidce,  Mr.  Vigors  observes  that  we  are  indebted  to  Dr.  Hors- 
field,  since  in  the  depressed  and  broad-based  bill  and  wide  gape  of 
Eurylaimus  we  recognise  the  characters  which  unite  those  families 
[Muscicapid.eJ,  and  Mr.  Vigors  refers  to  the  valuable  plates  of  the 
'  Zoological  Researches  in  Java '  as  exhibiting  the  intimate  approach 
of  the  bill  of  this  latter  genus  to  that  of  Podargus  Javaneasis.  Near 
to  Eurylaimus,  which  in  the  opinion  of  Mr.  Vigors  is  united  to  Todus 
by  some  species  now  referred  to  the  former  genus,  but  which  were 
originally  included  in  the  latter,  he  would  place  the  genus.Euryslomus 
of  Vieillot  [MeropiDjE],  which  iu  the  essential  characters  of  the  bill, 
and  from  all  Mr.  Vigors  could  ascertain  of  its  general  habits  and 
economy,  seems  to  him  to  bear  a  striking  affinity  to  the  present  group. 
Here  also  the  same  considerations  would  incline  him  to  arrange  the 
Calyptomena  of  Sir  Stamford  Raffles,  which  differs  chiefly  from  the 
groups  now  mentioned  in  its  comparatively  shorter  bill  and  the 
singular  covering  of  plumes  that  project  over  the  upper  mandible. 
All  these  and  some  other  corresponding  genera  will  be  found,  Mr. 
Vigors  makes  no  doubt,  on  more  accurate  knowledge  of  their  economy, 
to  belong  either  to  the  present  family,  which  is  placed  at  the  extre- 
mity of  the  Fissiroslres,  or  to  that  of  Pipiridce,  which  forms,  in  the 
system  of  Mr.  Vigors,  one  of  the  aberrant  groups  also  of  the  neigh 
bouring  circle  of  Bentirostres,  and  thus  comes  in  contact  with  the 
Todidce.  Mr.  Vigors  admits  that  more  extensive  knowledge  respecting 
these  birds  will  determine  the  line  of  demarcation  between  them ; 
but  the  general  affinity  by  which  they  approach  each  other,  at  least,  in 
continuous  families,  may  at  once,  in  his  opinion,  be  decided  without 
hesitation.  ('  On  the  Natural  Affinities  that  connect  the  Orders  and 
Families  of  Birds,'  '  Linn.  Trans.,'  vol.  xv.) 

Mr.  Swainson  ('  Classification  of  Birds ')  considers  the  order  of 
Fissiroslres  to  be  best  represented  by  the  Swallows  and  Goat-Suckers ; 
observing  at  the  same  time  that  the  former  are  the  most  isolated, 
whilst  the  latter,  above  all  other  birds,  show  the  nearest  affinity  to 
the  Owls.  "  No  species  indeed,"  says  Mr.  Swainson,  "  has  been  yet 
discovered  which  would  perplex  a  naturalist  to  decide  to  which  of 
these  families  it  belonged,  but  that  is  not  material ;  we  do  not  uphold 
the  injudicious  theory  that  every  one  of  nature's  links  is  so  perfect, 
or  rather  so  well  known,  as  to  leave  no  unequal  intervals  in  the  series ; 
on  the  contrary,  we  maintain  that  such  interruptions  are  frequently 
found,  and  in  this  manner  are  the  Goat-Suckers  detached  by  a  slight 
interval  from  the  Owls."  The  same  author  remarks  that  the  Fissi- 
rostral  Birds,  as  a  whole,  are  peculiarly  distinguished  by  having  the 
powers  of  flight  developed  in  the  highest  degree ;  all  the  energies  of 
their  nature,  he  observes,  seem  concentrated  in  this  one  perfection  ; 
for  their  feet  are  always  very  short,  weak,  and  generally  so  imperfect 
as  to  be  of  use  only  to  rest  the  body  after  flight ;  their  food  being 
exclusively  insects  captured  upon  the  wing.  "  To  accomplish  this," 
proceeds  Mr.  Swainson    "  nature  has  given  to  their  mouth  an 
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enormous  width,  by  which,  superadded  to  their  amazing  flight  and 
rapidity  of  movement,  they  are  almost  sure  to  capture  their  prey. 
Who  that  has  watched  the  swallow  or  the  goat-sucker  has  failed  to 
recognise  these  peculiar  perfections  ?  As  the  nocturnal  goat-suckers 
frequently  prey  upon  beetles  and  large  moths,  the  mouth,  in  such 
species,  is  defended  by  stiff  bristles  ;  but  these  appendages  are 
rendered  unnecessary  to  the  swallows  ;  their  game  consisting  entirely 
of  those  little  soft  insects  seen  in  the  air  on  a  summer's  evening  or 
sporting  on  the  flowers  of  a  sunny  field.  The  goat-suckers  choose  the 
twilight,  and  catch  their  food  precisely  in  the  same  way,  excepting, 
indeed,  that  their  little  short  feet  are  sometimes  used  for  the  same 
purpose,  a  most  singular  part  of  their  economy,  first  noticed  by  our 
countryman  White.  Some  of  these  nocturnal  birds  (Pogardus*  Cuv.) 
have  a  bill  nearly  as  strong  as  an  owl's;  others  are  furnished  with 
forked  tails  of  excessive  length ;  and  one  species,  discovered  during 
our  researches  in  Brazil  (Caprimulgus  diumus,  Temm.)  quits  the 
nocturnal  habits  of  its  congeners,  and  in  cloudy  days  may  be  seen  in 
ti-oop'  of  15  or  20  skimming  over  the  surface  of  ponds,  precisely  in 
the  munner  of  swallows."  Mr.  Swainson  then  remarks  that  the 
Swallows  and  tha  Goat-Suckers  are,  in  fact,  connected  by  certain 
swifts,  for  the  Balassiau  Swift  is  described  as  a  nocturnal  bird,  appear- 
ing at  sunset  and  going  to  rest  at  sunrise ;  and  thus  he  enters  the 
family  Hirundinidce.  [HniUNDlNiDiE.] 

The  Caprimulgida,  according  to  Mr.  Swainson's  classification,  consist 
of  the  following  genera  and  sub-genera.  But  it  should  be  remembered 
that  he  states  that  he  has  thought  it  best  not  to  attempt  a  natural 
arrangement  until  the  family  is  better  understood. 

The  following  are  the  characters  of  the  family  :—  Plumage  lax,  soft. 
Bill  exceedingly  small;  gape  enormous;  feet  very  short,  weak ;  the 
hallux  directed  forwards.  (Swainson.) 

Podargus,  Cuvier. — Size  large  ;  the  middle  claw  not  serrated  ;  the 
hallux  not  directed  forward. 

Sub-genera,  Podargus  proper. — Bill  large,  very  strong,  the  tip  and 
margins  of  the  upper  mandible  folding  over  those  of  the  lower  ;  cul- 
men  elevated  and  arched  ;  true  rictal  bristles  none  ;  tongue  very  thin, 
entire  ;  tarsus  short.  (Swainson.) 

Several  species  of  this  sub-genus  have  been  found  in  Australia,  and 
we  select  as  an  example  of  these — 

P.  humeralis. — It  is  variegated  above  with  ashy  brown  and  dirty 
yellow  ;  head  and  sides  of  the  back  conspicuously  striped  with  black  ; 
forehead  and  dorsal  plumage  lightly  dotted  and  banded  with  white  ; 
tesselated  beneath  with  black  stripes  and  approximating  dirty  yellow 
bands.    Length  of  the  body  20  inches,  and  of  the  tail  Sh  inches. 


Cold-IUver  Goat-Sucker  (Podargus  humeralis). 

Mr,  Vigors  and  Dr.  Horsfield  observe  that  the  birds  of  this  genus 
in  the  collection  of  the  Linnean  Society  bear  such  a  general  resem- 
blance to  each  other,  that  they  felt  some  hesitation  in  describing  them 
as  different  species.  The  careful  examination, of  many  individuals  in 
their  own  country  will,  in  the  opinion  of  these  zoologists,  alone  deter- 
mine with  certainty  whether  they  are  distinct  or  merely  varieties  of 
*  Podargus  must  be  meant. 


the  same  species  from  age  or  sex.  They  state  however  that  Dr. 
Latham,  as  well  as  themselves,  distinguished  this  as  a  species  under 
the  name  of  the  Cold-River  Goat-Sucker  from  the  Wedge-Tailed 
Goat-Sucker  {Podargus  Stanleyanus).  Mr.  Swainson  also  cites  it  as  a 
species. 

P.  Javancnsis  of  Horsfield,  the  Chabba-Wonno  of  the  Javanese,  is 
an  Asiatic  example  of  this  genus.  In  general  colour  it  is  ferruginous 
or  rufous,  with  a  tint  of  isabella,  varied  by  undulated  transverse  bands 
of  dark  brown  ;  a  collar  of  pale  whitish  isabella,  variegated  with  two 
very  narrow  bands  of  deep  brown,  passes  round  the  lower  part  of  the 
neck,  and  from  this  collar  several  large  irregular  white  marks  are 
disposed  in  an  interrupted  series  from  the  axilla  to  the  middle  of  the 
back ;  on  the  breast  and  belly  several  white  feathers  are  scattered  ; 
the  transverse  bands  are  strongest  on  the  rounded  tail;  feet  rufous  ; 
claws  blackish ;  bill  obscure  yellow  and  rather  shining ;  middle  toe 
not  dentated.    Length,  9  inches. 


Chabba-Wonno  (Podargus  Javancnsis). 

The  habits  of  this  bird  are  not  known.  It  is  nocturnal,  and  conceals 
itself  in  large  forests. 

The  other  two  sub-genera  arranged  by  Mr.  Swainson  under  the 
genus  Podargus  are  sEgothcles,  Horsfield  and  "Vigors,  and  Ni/ctibius, 
Vieillot.  • 

Mr.  Allis  has  stated  that  the  sclerotic  ring  of  the  great  Podargus 
does  not  present  the  slightest  appearance  of  distinct  plates,  being 
simply  a  bony  ring. 

M.  Lesson  is  of  opinion  that  Sleatornis  [Guacharo  Bird]  forms  the 
passage  between  the  Caprimulgi  and  the  Crows. 

Caprimulgue,  Linnfeus. — Bill  remarkably  small  and  weak  ;  the  sides 
inflexed  and  sometimes  gaping ;  tarsus  short ;  all  the  toes  directed 
forwards ;  the  inner  and  outer  toes  equal ;  the  middle  claw  pectinated. 
(Swainson.) 

Mr.  Swainson  subdivides  the  genus  into  the  following  sub- 
genera : — 

Caprimulgus. — Gape  strongly  bristled  ;  tail  lengthened,  rounded ; 
lateral  toes  equal.  (Swainson.) 

C.  Europa'us,  the  Common  Goat-Sucker.  The  male  has  its  plumage 
above  and  that  of  the  throat  ash-gray,  thickly  streaked  and  spotted 
with  brown  mostly  of  a  yellowish  tinge  ;  head  and  neck  with  longitu- 
dinal blackish  streaks;  a  white  stripe  beneath  the  bate  of  the  lower 
mandible  extends  along  each  side  of  the  lower  part  of  the  head,  and 
there  is  a  central  patch  of  white  upon  the  throat ;  quills  with  the 
outer  webs  blotched  with  reddish-brown,  and  the  three  exterior 
feathers  with  a  large  white  patch  near  the  tips  of  the  inner  webs ;  tail 
irregularly  marked  and  indistinctly  barred  with  blackish-grey  and 
yellowish-brown ;  the  two  external  feathers  on  each  side  white  at 
their  termination  ;  plumage  of  the  under  parts  yellowish-brown,  with 
transverse  blackish  bars ;  bill  ■  and  irides  dark  brown  ;  tarsi  paler. 
Female  with  the  plumage  of  the  male  generally,  but  she  wants  the 
white  spots  on  the  quills  and  tail-feathers. 

This  is  most  probably  the  AlyoOyKas  (or  Goat-Sucker)  of  Aristotle 
and  the  Greeks,  and  the  Caprimulgus  of  Pliny  and  the  Romans. 
There  is  indeed,  as  we  shall  presently  see,  another  European 
species,  but  it  is  very  rare.  The  Caprimulgus  Europams  is  the 
Caleabotto  Piattaglione,  Porta  Quaglie,  Boccaccio,  and  Cova-Terra, 
of  the  Italians ;  Chotacabras  of  the  Spaniards  ;  Tette-Chevre, 
Engoulevent  Ordinaire,  and  Crapaud  Volant,  of  the  French ;  Milch- 
sauger,  Geissmilcher,  Nacht  Rabe,  Nacht  Schwalbe,  and  Tag-Sohlafer, 
of  the  Germans ;  Natskraffa,  Natskarra,  and  Quallknarren,  of  the 
'Fauna  Suecica;'  Nat-Ravn,  Nat-Skade,  and  Aften-Bakke,  of  Brunnich; 
Muckenstecker  and  Nachtrabb  of  Kramer;  Aderyn  y  droell,  Rhodwr, 
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of  the  Welsh;  and  Goat -Sucker,  Night -Jar,  Jar- Owl,  Chum- 
Owl,  Fern-Owl,  Dor-Hawk,  Night-Hawk,  and  Wheel  -  Bird,  of  the 
English. 


4»I 


Common  Goat-Sucker  (Caprimulgus  Europaus). 


The  absurd  story  of  the  goat-sucking  habits  of  this  bird  may  be 
traced  back  as  far  as  the  time  of  Aristotle,  and  is  probably  of  much 
older  date.  It  has  all  the  appearance  of  a  deep-rooted  popular  preju- 
dice, which  was  so  extensively  believed  when  that  zoologist  wrote,  as 
to  demand,  in  his  opinion,  insertion  in  his  '  History  of  Animals.'  In 
the  ninth  book  of  that  history  (c.  xxx.),  Aristotle  says,  "  The  bird 
called  jEgothilas  is  a  mountain-bird,  a  little  larger  than  the  blackbird 
(noTTvipov),  and  a  little  less  than  the  cuckoo.  It  lays  eggs  to  the 
number  of  two  or  three  at  most,  and  is  of  a  slothful  nature  (jSAa/ciKd's). 
Flying  upon  the  goats,  it  sucks  them  (67)A.a£ei  84  ras  aiyas  Trpocme- 
toVccos),  whence  it  has  its  name.  They  say  that  when  it  has 
siicked  the  teat  it  becomes  dry,  and  that  the  goat  becomes  blind.  It 
is  not  sharp-sighted  by  day ;  but  it  sees  by  night."  iElian's 
version  of  the  effect  of  the  bird's  sucking  is  confined  to  the  part 
sucked.  He  says  that  the  operation  makes  the  teat  dry  or  blind  (rv<p\oi 
pao66v),  and  so  the  flow  of  the  milk  is  stopped.  He  speaks  of  the 
great  audacity  of  the  bird,  observing  that  it  is  fearless  of  the  vengeance 


Head  and  foot  of  Common  Goat-Sucker  (Caprimtilgus  Europaus). 

of  the  goatherds  (iii.  39).  JElian  also  refers  to  its  goat-sucking  pro- 
pensity in  c.  22  of  book  xvi.  Pliny  ('  Nat.  Hist.,'  ix.  40)  states  that 
the  "  Caprimulgi  are  nocturnal  thieves  :  for  they  cannot  see  by  day 
(interdiu  enim  visu  carent).  They  enter  the  folds  (stabula),  and  fly 
to  the  udders  of  the  goats  in  order  to  suck  the  milk,  from  which 
injury  the  udder  dies  away,  and  blindness  falls  upon  the  goats  which 
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have  been  so  sucked."  Nor  is  the  charge  of  goat-sucking  the  ouly 
false  accusation  made  against  the  Night-Jar.  White  ('  Selborne'/ 
informs  us  that  the  country-people  have  a  notion  that  the  fern-owl, 
or  churn-owl,  or  eve-jarr,  which  they  also  call  a  puckeridge,  is  very 
injurious  to  weanling  calves,  by  inflicting,  as  it  strikes  at  them,  the 
fatal  distemper  known  to  cow-leeches  by  the  name  of  puckeridge. 
"Thus,"  says  White,  "  does  this  harmless  ill-fated  bird  fall  under  a 
double  imputation,  which  it  by  no  means  deserves;  in  Italy,  of 
sucking  the  teats  of  goats,  whence  it  is  called  the  Caprimulgus,  and 
with  us,  of  communicating  a  deadly  disorder  to  the  cattle.  But  the 
truth  of  the  matter  is,  the  malady  is  occasioned  by  the  CEstrus  bovis,  a 
dipterous  insect,  which  lays  its  eggs  along  the  chines  of  kine,  where 
the  maggots,  when  hatched,  eat  their  way  through  the  hide  of  the 
beast  into  the  flesh,  and  grow  to  a  very  large  size."  (White,  '  Sel- 
borne.') Belon,  in  his  folio  edition  (1555),  gives  no  figure  of  this 
species,  but  appears  to  confound  it  with  an  Owl,  'L'Effraye'  or 
'Fresaye.'  In  the  small  4to.  'Portraits  d'Oyseaux,'  &c.  (1557),  a 
figure  is  given  at  the  end  of  the  owls,  which,  though  bad,  cannot 
be  mistaken  for  anything  but  the  Goat-Sucker,  with  the  titles  of 
'  AlryoMiAas,  Stria  Caprimulgus,  Fur  nocturnus,  Effraye,  Frezaye/  with 
the  following  old  quatrain  : — 

"  Le  hideux  cry  de  la  Frezaye  etfraye 

Celuy  qui  l'oit :  elle  vole  de  nuict, 

Et  a  tetter  les  chevres  prend  deduict 

I'esbahis-tu  s'elle  se  nom  EfFraye  1 " 
The  food  of  the  European  Goat-Sucker  consists  chiefly  of  night- 
flying  and  evening-flying  moths  and  beetles,  Phalmnm,  Melolonthw,  &c. 
In  the  stomach  of  one  which  Willughby  opened  were  seeds  as  well 
as  beetles.  The  Fern-Chafer,  Melolontha  solstitialis,  seems  to  be  a 
favourite  food,  and  hence  the  bird  is  frequently  found  in  those  neigh- 
bourhoods where  fern  abounds.  It  spends  the  summer  in  the  tem- 
perate countries  of  Europe,  but  on  the  approach  of  winter  retires  to 
the  south  of  the  Mediterranean  Sea.  Its  arrival  in  these  islands  may 
be  looked  for  from  the  middle  of  May  to  the  end  of  that  month,  and 
its  departure  takes  place  towards  the  end  of  September  or  beginning 
of  October.  The  earliest  appearance  of  the  bird  in  White's  '  Calendar' 
is  dated  on  the  1st  of  May,  and  the  latest  on  the  26th  of  that  month. 
The  last-named  naturalist  paid  particular  attention  to  the  habits  of 
this  species.  "There  is  no  bird,  I  believe,"  writes  that  delightful 
observer,  in  a  letter  to  Pennant,  "whose  manners  I  have  studied  more 
than  that  of  the  Caprimulgus  (the  Goat-Sucker),  as  it  is  a  wonderful 
and  curious  creature ;  but  I  have  always  found  that  though  some- 
times it  may  chatter  as  it  flies,  as  I  know  it  does,  yet  in  general  it 
utters  its  jarring  note  sitting  on  a  bough ;  and  I  have  for  many  an 
half-hour  watched  it  as  it  sat  with  its  under  mandible  quivering,  and 
particularly  this  summer.  It  perches  usually  on  a  bare  twig,  with 
its  head  lower  than  its  tail,  in  an  attitude  well  expressed  by  your 
draughtsman  in  the  folio  '  British  Zoology.'  This  bird  is  most  punctual 
in  beginning  its  song  exactly  at  the  close  of  day  ;  so  exactly  that  I 
have  known  it  strike  up  more  than  once  or  twice  just  at  the  report  of 
the  Portsmouth  evening  gun,  which  we  can  hear  when  the  weather  is 
still.  It  appears  to  me  past  all  doubt  that  its  notes  are  formed  by 
organic  impulse,  by  the  powers  of  the  parts  of  its  windpipe,  formed 
for  sound,  just  as  cats  pur.  You  will  credit  me,  I  hope,  when  I 
assure  you  that,  as  my  neighbours  were  assembled  in  an  hermitage 
on  the  side  of  a  steep  hill,  where  we  drink  tea,  one  of  these  churn- 
owls  came  and  settled  on  the  cross  of  that  little  straw  edifice  and 
began  to  chatter,  and  continued  his  note  for  many  minutes ;  and  we 
were  all  struck  with  wonder  to  find  that  the  organs  of  that  little 
animal  when  put  in  motion  gave  a  sensible  vibration  to  the  whole 
building  !  This  bird  also  sometimes  makes  a  small  squeak,  repeated 
four  or  five  times ;  and  I  have  observed  that  to  happen  when  the 
cock  has  been  pursuing  the  hen  in  a  toying  way  through  the  boughs 
of  a  tree."  Again  :— "  On  the  12th  of  July  I  had  a  fair  opportunity 
of  contemplating  the  motions  of  the  Caprimulgus,  or  Fern-Owl,  as  it 
was  playing  round  a  large  oak  that  swarmed  with  Scarabcei  solstitiales, 
or  Fern-Chafers.  The  powers  of  its  wing  were  wonderful,  exceedmg, 
if  possible,  the  various  evolutions  and  quick  turns  of  the  swallow 
genus.  But  the  circumstance  that  pleased  me  most  was,  that  I  saw 
it  distinctly,  more  than  once,  put  out  its  short  leg,  while  on  the  wing, 
and  by  a  bend  of  the  head  deliver  somewhat  into  its  mouth.  If  it 
takes  any  part  of  its  prey  with  its  foot,  as  I  have  now  great  reason  to 
suppose  it  does  these  chafers,  I  no  longer  wonder  at  the  use  of  its 
middle  toe,  which  is  curiously  furnished  with  a  serrated  claw.  Mr. 
Vigors  (loc.  cit.)  remarks  that  the  Common  Barn-Owl  (Stnx  flammea) 
possesses  the  same  character  of  serrated  unguis  :  and  that  some  other 
species  of  the  Strigidce  exhibit  somewhat  of  the  rudiments  of  it ;  thus 
establishing  more  closely  the  affinity  of  the  Owls  and  the  Capri, 
mulqi  Mr.  Vigors  adds  that  his  conjecture  as  to  the  useol  the 
serrated  claw-that  is,  its  being  devoted  to  the  purposes  of  seizure- 
is  considerably  corroborated  by  the  passage  from  White  above  quoted. 
At  the  same  time  he  refers  to  Wilson,  who  in  his  account  of  the 
Caprimulgus  Carolinensis  (Antrostomus  Carolinensis  of  Prmce  C.  L. 
Bonaparte)  assigns  a  different  nse  to  this  serrated  claw  Of  this 
species  Wilson  says,  "Reposing  much  during  the  heat  of  the  day 
they  are  much  infested  with  vermin,  particularly  about  the  head,  and 
are  provided  with  a  comb  on  the  inner  edge  of  the  middle  claw,  with 
which  they  are  often  employed  in  ridding  themselves  of  these  pests, 
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at  least  when  in  a  state  of  captivity."  Upon  this  Mr.  Vigors  observes 
that  such  can  be  at  best  but  an  accidental  use  to  which  the  serration 
can  be  applied.  There  are  many  other  groups  of  birds,  he  adds,  pos- 
sessing the  same  character,  to  which  the  same  application  of  it  can 
never  be  assigned — for  instance,  the  greater  part  of  the  genus  Pcle- 
canus  of  Linnams.  Many  of  these  birds,  whose  feet,  Mr  Vigors  ob- 
serves, are  naturally  ill  adapted  by  their  webbed  structure  for  laying 
hold  of  any  object,  are  yet  found  to  incubate  among  trees,  where  the 
serrated  claw  may  give  them  a  further  power  of  prehension  ;  they  are 
also,  he  remarks,  asserted  to  seize  their  prey  occasionally  with  the 
foot ;  in  which  acts  the  structure  of  the  nail,  as  in  the  case  cited  by 
White  respecting  the  Caprimulgus,  may  be  peculiarly  useful.  "  The 
family  of  the  Ardeidie  among  the  wading  birds  equally  exhibit,"  says 
Mr.  Vigors,  in  conclusion,  "  an  analogous  construction  in  the  middle 
nail.  Here  again  this  character  seems  adapted  to  their  mode  of  life 
in  enabling  them  to  hold  their  prey  more  firmly  in  those  slimy  and 
muddy  situations  where  it  might  otherwise  elude  them  ;  while,  at  the 
same  time,  it  may  assist  their  feet  (which,  like  those  of  the  Pelecanidw, 
are  naturally  ill  suited  for  grasping)  in  their  hold  among  the  trees, 
where,  like  some  also  of  the  latter  family,  they  build  their  nests." 
Mr.  Dillon  is  of  opinion  that  the  chief  use  of  the  serrated  claw 
is  siiuply  to  comb  out  or  dress  the  vibrissa}  which  surround  the 
gape.  Mr.  Swainsou  opposes  this  view,  observing  that  there  is  an 
American  group  of  this  family  which  havo  no  bristles  round  the  bill, 
and  yet  have  the  serrated  claws ;  and  another  group  in  Australia 
which  have  bristles  round  the  bill,  and  yet  with  the  claw  smooth 
and  simple.  He  also  observes  that  the  Heron  tribe  have  the  gape 
smooth,  but  the  claw  serrated.  Mr.  Rennie  remarks  that  the  passage 
in  Wilson  "appears  to  settle  the  question  ;"  but  he  gives  no  satisfac- 
tory reason  why. 


rsahn  us  macropterus  (old  male). 


The  Goat-Suckor  is  sometimes  to  be  seen  abroad  in  gloomy  days  ; 
we  have  seen  it  on  such  days,  and  generally  on  the  gi'ouud,    Oa  a  tree 


it  is  observed  to  perch  not  across  a  branch,  but  on  its  longitudina. 
direction.  These  birds  affect  the  neighbourhood  of  oaks,  where  in 
May  they  find  the  Melolontha  vulgaris,  and  at  Midsummer  the  M.  sol- 
stitialis.  White  graphically  describes  the  evolutions  of  one  round  his 
'  great  spreading  oak,'  where  it  was  hawking  after  a  brood  of  some 
particular  P/talcena  belonging  to  that  tree.  On  this  occasion  he  saya 
it  exhibited  a  command  of  wing  superior  to  the  swallow  itself.  The 
same  author  states  that  when  a  person  approaches  tho  haunts  of  this 
species  in  an  evening  they  continue  flying  round  the  head  of  the 
obtruder ;  and  by  striking  their  wings  together  above  their  backs,  in 
the  manner  that  the  pigeons  called  Smiters  are  known  to  do,  make 
a  short  snap ;  perhaps  at  that  time,  he  adds,  they  are  jealous  of  their 
young,  and  their  noise  and  gestures  are  intended  by  way  of  menace. 
The  eggs,  two  in  number,  oblong,  white  or  dusky,  and  streaked  some- 
what like  the  plumage  of  the  bird,  are  equal  in  size  at  each  end,  and 
are  laid  on  the  bare  ground,  generally  among  fern,  heath,  or  long 
grass,  sometimes  in  furze-brakes  or  woods,  but  always  near  the  latter. 
Montagu  describes  the  noise  made  by  the  male  during  incubation 
when  perched,  and  with  his  head  downwards,  as  not  unlike  that 
of  a  spinning-wheel,  and  notices  its  uttering  a  sharp  squeak  as 
it  flies. 

The  other  European  species,  Caprimulgus  ruficollis,  which  is  very 
rare,  has  been  shot  in  the  oak-woods  some  miles  distant  from  Alge- 
ziras,  and  also  in  the  valley  of  the  Rio  del  Mel,  near  that  city.  The 
Spanish  name  for  it  is  Samala.  Mr.  Gould  has  no  doubt  that  its  natural 
habitat  is  Northern  Africa.  Prince  Bonaparte  notes  it  as  occurring 
in  south-western  Europe  during  the  summer. 

Mr.  Gould  has  established  a  new  genus  for  some  of  the  American 
Caprimulgi,  under  the  name  of  Antrostomus.  [Whip-Poor-Will.] 

Psalurus  (Sw.). — Gape  strongly  bristled.  Tail  excessively  long,  and 
very  deeply  forked. 

P.  macropterus.  A  bright  ruddy  demi-eollar  ornaments  the  back 
part  of  the  neck,  and  the  two  external  tail-feathers  in  the  male  are 
much  longer  than  the  others.    The  tail  of  the  female  is  much  shorter. 

It  is  a  native  of  Paraguay  and  Brazil. 

Chordeiles  (Sw.). — Gape  perfectly  smooth.  Wings  very  long,  equal 
to  tho  tail,  which  is  slightly  forked. 

C.  Americanus.  Ground  of  plumage  above,  sides  of  the  head,  and 
front  of  the  neck,  dark  liver-brown,  glossed  with  greenish.  Head, 
neck,  and  upper  rows  of  lesser  wing-coverts,  spotted  with  yellowish- 
brown  ;  back,  scapulars,  and  tertiaries,  mottled  with  brownish-white 
and  a  little  wood-brown,  the  pale  colour  forming  speckled  bars  on  the 
tail  and  its  coverts;  intermediate  wing-coverts  more  thickly  mottled 
with  a  purer  white  :  greater  coverts  spotted  with  brown  on  the 
margin  ;  baud  on  middle  of  quills,  beginning  on  the  inner  web  of  the 
first  and  ending  with  the  fifth,  and  a  broad  arrow-shaped  mark  on  tho 
throat,  pure  white.  A  white  dotted  superciliary  band  reaches  to  the 
nape.  Lateral  tail-feathers  banded  with  white.  Plumage  below  and 
inner  wing-coverts  barred  alternately  with  brownish-white  and  liver- 
brown.  Bill  blackish.  Legs  pale.  Tail  forked.  Middle  toe,  which 
is  longest,  with  a  serrated  claw. 

This  is  the  Caprimulgus  Americanus  of  Wilson,  and  the  C.  Virgini- 
anus  of  Prince  Bonaparte,  who  notices  the  bird  in  his  '  Geographical 
and  Comparative  List,'  as  Chordeiles  Virginianus  (Bonap.),  and 
Caprimulgus  Popetuc  (Vieill.).  It  is  the  Peesquaw  of  the  Cree 
Indians. 

Sir  John  Richardson  says  that  few  birds  are  better  known  in  tho 
Fur  Countries  than  this,  which  ranges  in  summer  even  to  the  most 
remote  arctic  islands.  Colonel  Sabine  notices  it,  in  the  appendix  to 
Captain  (now  Sir  Edward)  Parry's  '  First  Voyage,'  as  the  Musquito 
Hawk,  and  states  that  a  female  was  found  on  Melville  Island,  lying 
dead  on  the  ground  about  a  quarter  of  a  mile  from  the  sea.  He  adds, 
that  these  birds  are  known  to  breed  and  inhabit  as  far  north  as 
Hudson's  Bay ;  but  as  they  live  principally  in  woods,  and  feed  on 
musquitoes  and  other  winged  insects,  which  are  very  rare  in  the 
North  Georgian  Islands,  it  is  more  than  probable  that  the  individual 
found  dead  was  an  accidental  visitor,  and  had  perished  for  want  of 
food.  It  was  extremely  thin,  but  the  plumage  was  in  good  preserva- 
tion. Fabricius  does  not  mention  it,  he  observes  in  conclusion,  as 
known  in  Greenland.  Sir  John  Richardson  states  that  its  very  peculiar 
noise  is  most  frequently  heard  in  the  evening,  and  often  seems  to  be 
made  close  to  the  listener,  though  the  bird  that  produces  it  is  so  high 
in  the  air  as  to  be  nearly  imperceptible.  He  describes  this  sound  as 
resembling  that  produced  by  the  vibration  of  a  tense  thick  cord  iu 
a  violent  gust  of  wind,  and  says  that  the  Pisk  (the  common  name  for 
the  bird)  considerably  resembles  some  of  the  Falconidie  in  its  evolu- 
tions in  the  air.  It  often  remains  stationary,  fluttering  its  wings 
rapidly,  and  then  suddenly  shoots  off  a  long  way  by  a  gliding  motion  : 
at  that  moment  the  loud  vibratory  noise  is  heard.  "  It  also  traverses 
the  air  backwards,  and  forwards,  quartering  the  sky  as  regularly  as  the 
Hen  Harrier  surveys  a  piece  of  ground.  The  female  deposits  her  eggs 
on  the  ground  without  making  any  nest,  generally  selecting  the  border 
of  a  cultivated  field  or  an  open  glade  in  the  forest,  and  during  incu- 
bation sits  so  close  that  she  may  be  almost  trodden  down.  When  any 
person  approaches  her  the  male  sallies  from  the  adjacent  thicket  and 
stoops  at  the  intruder,  passing  within  a  foot  or  two  of  his  head,  then 
rising  again  and  wheeling  round  to  repeat  the  same  manoeuvre.  In 
the  meanwhile  his  mate  flutters  from  the  nest  along  the  ground  as  if 
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disabled,  and  hides  herself  at  a  short  distance  among  the  gray  grass, 
from  which  she  can  hardly  be  distinguished.  The  Pisk  makes  its 
first  appearance  at  Great  Bear  Lake  generally  about  the  last  day  of 
May,  and  was  observed  hatching  on  the  Saskatchewan  on  the  8th  of 
June.  Its  eggs  are  narrower  than  those  of  Caprimwlr/us  vociferus,  but 
of  the  same  colours,  rather  differently  distributed ;  they  measure 
nearly  14  lines  in  length."    ('  Fauna  Boreali-Arnericana.') 


is  entirely  black,  without  any  rufous,  their  tips  only  being  freckled 
with  gray  ;  but  they  are  crossed  in  the  middle  by  a  snowy-white  broad 
band  beginning  in  the  inner  web  of  the  first  and  terminating  on  the 
outer  web  of  the  sixth  quill  :  the  remaining  quills  are  varied  with 
black  and  rufous  and  tipped  with  white.  The  tail  is  variegated  in  the 
usual  manner,  the  middle  pair  of  feathers  having  about  twenty  very 
slender  transverse  bars,  but  much  undulated,  while  the  outer  margin 
of  the  exterior  feather,  and  the  tips  of  that  and  of  the  next  are  pure 
white.  No  gray  in  the  plumage.  Total  length,  including  tail, 
13  inches.  (Sw.) 

It  is  a  native  of  Africa,  and  is  common  in  Senegal. 


Pisk  {OhordcUes  Amerkanua). 
Upper  figure,  male ;  lower  figure,  female,  with  an  eg 

Sir  John  Richardson  states  the  extreme  northern  range  of  this  bird 
as  68°  N.  lat.  (east  of  the  Rocky  Mountains,  migratory),  and  he  notices 
it  as  observed  in  the  summer,  when  it  is  common,  on  the  Saskatchewan, 
lat.  53°  to  54°  N.,  and  from  600  to  1000  miles  distant  from  the  sea- 
coast  ;  as  very  common  in  the  vicinity  of  Philadelphia,  lat.  40°  N. 
(Bonaparte),  but  as  not  having  its  winter-quarters  in  the  United  States. 
It  also  appears  in  Sir  John's  list  of  species  which  summer  or  breed 
in  the  Fur  Countries  and  in  Pennsylvania,  but  winter  farther  to  the 
southward.  In  Prince  Bonaparte's  '  Geographical  and  Comparative 
List,'  the  southern  and  central  parts  of  North  America  are  recorded 
as  the  localities  of  the  species. 

Scotornis  (Sw.).- — General  structure  of  Caprimulgus ;  but  the  outer 
toe  is  shorter  than  the  inner. 

Sub-genera,  Scotornis. — Rictus  strongly  bristled.  Tail  lengthened, 
graduated,  or  rounded.  (Sw.) 

S.  climaturus,  African  Long-Tailed  Night- Jar.  Its  size  is  rather 
smaller  than  that  of  Macrodipteryx,  although,  from  the  develop- 
ment of  its  tail,  it  is  much  longer.  The  bristles  considerably 
exceed  the  length  of  the  bill ;  the  third  quill  is  longest ;  the 
first  is  rather  shorter  than  the  fourth,  while  the  fifth  is  -joths  of 
an  inch  shorter  than  the  fourth.  The  tail  is  very  long,  measuring 
from  the  base  9  inches,  of  which  Z\  inches  are  occasioned  by  the  two 
middle  tail-feathers  exceeding  the  others ;  the  outer  lateral  toe  is 
shorter  than  the  inner.  The  ground  colour  of  the  plumage  is  light 
ferruginous-brown  varied  with  dark  freckles.  The  chin  and  rictal 
stripe  white  ;  the  lesser  wing-coverts  have  at  their  tips  a  broad  band 
of  white,  and  the  greater  have  a  terminal  spot  of  cream-colour,  much 
smaller  than  the  form«r.    The  ground  colour  of  the  five  primary  quills 


African  Long-Tailed  Night-Jar  [Scotornis  climaturus).    {Capi  inmhjus 
climaturus,  Vicill.) 

Macrodipteryx  (Sw.).— Rictus  strongly  bristled  ;  wings  long,  equal  to 
the  tail,  and  with  a  lengthened  reniform  feather  in  each.  Tail 
even. 

M.  Africanus,  Pennant-Winged  Night-Jar,  or  Long-Shafted  Goat- 
Sucker.  It  has  wings,  for  the  small  size  of  the  bird,  very  long,  rather 
exceeding,  or  at  least  equalling,  the  tip  of  the  tail,  which  is  quite  even 
and  consists  of  ten  feathers.  ■  Of  the  first  three  quills,  which  are  much 
the  longest,  the  first  is  shorter  than  the  third,  which  is  slightly  suc- 
ceeded by  the  second.  The  long-shafted  feathers  are  inserted  imme- 
diately between  the  primary  and  secondary  quills.  The  bristles 
of  the  mouth  are  strong  and  equal  to  the  length  of  the  bill,  which  is 
weak.  The  middle  toe  is  lengthened,  and  the  lateral  toes  are  equal. 
Colour  of  the  plumage  mixed,  as  in  others  of  the  family.  Upon  each 
web  of  each  of  the  primary  quills  is  a  row  of  nine  rufous  and  nine 
black  spots  :  the  rufous  bars  become  very  small  towards  the  tips, 
where  the  black  predominates.  The  lesser  quills  are  black,  with  four 
rufous  bands,  the  tips  black.  The  middle  tail-feathers  are  gray, 
speckled  with  black  points,  and  crossed  by  six  black  bars,  all  of  which 
are  irregular,  excepting  the  last,  which,  as  on  all  the  other  feathers, 
is  regular,  well  defined,  and  placed  just  behind  the  tips ;  the  outer 
web  of  the  exterior  feather  is  fulvous  white,  with  about  ten 
black  spots,  at  equal  distances  from  each  other.  Some  of  the 
scapulars  have  a  broad  cream-coloured  stripe,  which  forms  a  con- 
nected series  when  the  feathers  lay  over  each  other,  but  those 
which  are  conspicuous  on  the  supposed  female  can  scarcely  be 
discerned  in  the  male  ;  this  latter  however  has  a  few  obscure  white 
mottles  on  the  chin,  throat,  and  round  the  ears.  Total  length 
about  8  inches. 

Mr.  Swainson,  from  whose  '  Birds  of  Western  Africa,'  the  above 
description  is  taken,  observes  that  the  female  is  entirety destitute  of 
the  long-shafted  or  supplementary  feathers.  "  Now  this,"  says  Mr. 
Swainson,  "  is  a  very  important  fact,  for  it  goes  far  to  prove  that  they 
are  not  essential  to  the  economy  of  the  species  ;  for  if  otherwise,  both 
sexes  would  possess  them,  unless  it  be  contended,  a  supposition 
highly  improbable,  that  the  male  feeds  in  one  manner  and  the  female 
in  another.  In  the  absence  of  all  information  upon  this  point,  we 
are  led  to  conclude  that  they  are  more  ornamental  than  useful,  given 
to  the  male  sex  as  attractive  decorations  to  the  female,  in  a  similar 
manner  as  the  flowing  feathers  of  the  Paradise  Bird  are  known  to 
distinguish  the  male  sex.  Whether  or  no  these  ornamental  pinnies 
are  lost  after  the  season  of  incubation  is  a  subject  for  future  inquiry ; 
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but  they  are  certainly  of  very  unequal  lengths  in  different  Individuals. 
We  have  seen  them  in  one  bird  only  7  inches  long,  while  in  that  now 
before  us  they  measure  in  extreme  length  17  inches  ;  the  webs  occupy 
exactly  six,  while  all  the  rest  of  the  shaft  is  naked,  the  rudimentary 


fennailt- Winged  Night-Jar,  or  Long-Shafted  Goat-Sucker  [XacrodipUryx 
Africanm).  Male. 

hairs  on  each  side  merely  indicating  the  position  of  the  lamina:,  had 
they  been  developed.  We  cannot  subscribe  to  an  opinion  wo  have 
heard  expressed,  that  these  latter  have  been  rubbed  or  worn  off. 


rruilhcra  diwna. 

Another  specimen,  which  we  suppose  is  the  female,  is  perfect  in  al 
its  plumage,  but  has  no  indication,  as  already  observed,  cf  theS' 


feathers.  In  their  texture  they  are  remarkably  flexible,  moving  about 
with  the  least  breath  of  wind.  The  inner  web  is  so  broad,  that  the 
lamina?  in  the  middle  measure  2\  inches  ;  the  outer  web,  on  the 
contrary,  is  very  narrow,  and  the  longest  lamina?  are  hardly  half 
an  inch." 

This  is  the  Caprimulgus  Macrodipterus  of  Afzelius,  and  the  Capri- 
mulgus  longipennis  of  Shaw. 

It  is  a  native  of  Sierra  Leone,  Africa. 

Proithera  (Sw.). — Rictus  almost  smooth  ;  wings  very  long,  equal  to 
the  tail,  which  is  short  and  even  ;  tarsus  very  naked. 

P.  diwna  (Caprimulgus  diurnus,  Wied.,  Nacunda,  Temm.).  The 
plumage  of  the  female  is  above  a  mixture  of  gray -brown,  yellowish- 
red,  and  brownish-black,  marked  with  great  spots  of  blackish- 
brown,  with  wide  borders  of  yellowish-red  ;  chin  pale-yellow,  striped 
with  gray-brown ;  tail  marbled  with  brownish-black  and  bright- 
yellow,  with  nine  or  ten  transverse  bands  speckled  with  brownish- 
black.  Plumage  beneath  white  lineated  with  gray-brown  ;  middle  of 
the  belly  white,  spotless.    Length  rather  more  than  10  inches. 

It  is  a  native  of  Brazil  and  Paraguay. 

GOAT'S-THORN.  [Astragalus.] 

GOAT-WEED.  [^Egopodium.] 

GO'BIO,  a  genus  of  Fishes  belonging  to  the  section  Mulacopterygli 
Abdominales  and  family  Cyprinidce.  The  species  of  this  genus  differ 
chiefly  from  the  true  Carps  in  having  the  anal  and  dorsal  fins  short 
and  destitute  of  bony  rays.  G.  fluviatilis  (Ray),  the  Common  Gudgeon, 
affords  the  best  example  of  this  genus. 

The  Gudgeon  is  a  British  fish,  and  is  found  in  many  streams  that  in 
their  course  flow  over  gravelly  soils.  The  Thames,  Mersey,  Colne, 
Kennet,  and  Avon,  produce  fine  Gudgeons.  They  swim  together  in 
shoals,  feeding  on  worms,  aquatic  insects,  and  their  larvae,  small 
molluscous  animals,  ova,  and  fry.  They  afford  ample  amusement  to 
those  sportsmen  who  are  satisfied  with  numbers  rather  than  weight. 
The  Gudgeon  rarely  exceeds  8  inches  in  length.  It  spawns  in  May,  and 
the  young  are  about  an  inch  long  in  August. 

GO'BIUS,  a  genus  of  Acanthopterygious  Osseous  Fishes  belonging 
to  the  family  Gobioidce.  All  the  species  have  two  dorsal  fins,  scaly 
bodies,  and  a  disc  beneath  the  throat  formed  by  the  united  ventral 
fins.  By  means  of  this  disc  they  have  the  power  of  attaching  them- 
selves to  rocks.  Several  species  of  Goby  are  met  with  on  the  British 
coast.  The  largest  is  the  Gobius  niger  of  Linna?us,  which  attains  the 
length  of  6  inches,  and  ranges  from  Cornwall  to  the  Orkneys.  Mr. 
Couch  has  inquired  into  the  habits  of  the  Black  Goby,  and  finds  that 
when  it  has  seized  its  prey  it  carries  it  off  alive  in  its  mouth  to  its 
resting-place,  which  is  among  rocks.  The  other  British  Gobies,  G. 
bipunctatus,  G.  minutus,  G.  gracilis,  and  G.  unipunctatus,  are  mostly 
inhabitants  of  sandy  ground.  On  the  shores  of  the  Mediterranean 
Gobies  abound,  and  are  also  found  in  deep  water,  even  to  a  depth  of 
50  fathoms.  The  deep-water  species  are  distinct  from  those  frequenting 
the  coast-line. 

The  species  of  Gobius  are  very  tenacious  of  life,  and  are  capable, 
like  their  neighbours,  the  Blennies,  of  living  some  time  out  of  water. 
The  most  remarkable  fact  connected  with  the  history  of  these  fishes 
is  their  nidification.  That  the  Goby  built  a  nest  was  known  to  the 
ancient  Greeks.  This  nest  they  construct  in  spring,  of  seaweeds,  &c, 
and  in  it  the  female  deposits  her  eggs,  whilst  the  male  watches  over 
them  until  they  are  hatched.  The  nest  of  the  Goby  is  very  well 
built,  and  has  of  late  been  observed  on  our  own  coasts.  True  Gobies 
occur  in  the  seas  of  the  southern  hemispheres  as  well  as  in  those  of 
the  northern. 

GOBY.  [Gobius.] 

GODW1T.  [SeoLOPACicsi.] 

GOLD,  one  of  the  precious  metals.  It  differs  remarkably  from 
other  metals,  with  a  very  few  exceptions,  in  the  fact  that  it  is  found 
in  nature  in  its  metallic  state.  It  is  occasionally  found  mineralised 
by  tellurium.  Native  gold  is  Monometric,  and  occurs  in  cubes 
without  cleavage,  also  in  grains,  thin  lamina;,  and  masses,  sometimes 
filiform  or  reticulated.  The  colour  varies  in  shade,  sometimes  being 
a  bright  yellow,  at  others  almost  silvery  white,  from  the  quantity  of 
silver  with  which  it  is  mixed.  It  is  very  ductile  and  malleable. 
Hardness  2'5  to  3.  Specific  gravity  12  to  20,  varying  according  to 
the  metals  alloyed  with  the  gold.  Native  gold  usually  contains  silver, 
and  in  very  various  proportions.  The  finest  native  gold  from  Russia 
yielded— gold  98'96,  silver  0'16,  copper  0'35,  iron  0'05 ;  specific  gravity 
19'099.  A  gold  from  Marmato  afforded  only  73'45  per  cent,  of  gold, 
with  26-48  per  cent,  of  silver:  specific  gravity  12'666.  This  last  is 
in  the  proportion  of  3  of  gold  to  1  of  silver.  The  following  pro- 
portions have  also  been  observed  : — 3^  to  1,  5  to  1,  6  to  1,  8  to  1 ; 
and  this  is  the  most  common  ;  12  to  1  also  is  of  frequent 
occurrence. 

Copper  is  often  found  in  alloy  with  gold,  and  also  Palladium  and 
Rhodium. 

A  Rhodium  Gold  from  Mexico  gave  the  specific  gravity  15"5  to 
16-8,  and  contained  34  to  43  per  cent,  of  rhodium. 

Iron  and  copper  pyrites  are  often  mistaken  for  gold  by  those 
inexperienced  in  ores.  Gold  is  at  once  distinguished  by  being 
easily  cut  in  slices  and  flattening  under  a  hammer.  The  pyrites 
when  pounded  are  reduced  to  powder  :  iron  pyrites  is  too  hard  to 
yield  at  all  to  a  knife,  and  copper  pyrites  affords  a  dull  greenish 
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powder.  Moreover  the  pyrites  give  off  sulphur  when  strongly  heated, 
while  gold  melts  without  any  such  odour. 

Native  Gold  is  to  a  large  extent  obtained  from  alluvial  washings. 
It  is  also  found  disseminated  through  certain  rocks,  especially  quartz 
and  talcose  rocks,  and  it  is  often  contained  in  pyrites,  constituting 
the  auriferous  pyrites ;  the  detritus  affording  gold-dust  has  proceeded 
from  some  gold-bearing  rocks. 

Gold  is  widely  distributed  over  the  globe.  It  occurs  in  Brazil 
(where  formerly  a  great  part  of  that  used  was  obtained),  along  the  chain 
of  mountains  which  runs  nearly  parallel  with  the  coast,  especially 
near  Villa  Rica,  and  in  the  province  of  Minas  Geraes ;  in  New  Granada, 
at  Antioquia,  Choco,  and  Grion ;  in  Chili ;  sparingly  in  Peru  and 
Mexico ;  in  the  southern  of  the  United  States.  In  Europe  it  is  most 
abundant,  in  Hungary,  at  Konigsberg,  Schemnitz,  and  Felsobanya, 
and  in  Transylvania,  at  Kapnik,  Vorospatak,  and  Offenbanya;  it 
occurs  also  in  the  sands  of  the  Rhine,  the  Reuss,  and  the  Aar  ;  on  the 
southern  slope  of  the  Pennine  Alps,  from  the  Simplon  and  Monte 
Rosa  to  the  valley  of  Aosta ;  in  Piedmont ;  in  Spain,  formerly  worked 
in  Asturias  ;  in  the  county  of  Wicklow  in  Ireland ;  and  in  Sweden  at 
Edelfors.  In  the  Ural  Mountains  there  are  valuable  mines,  also  in 
the  Cailles  Mountains  in  Little  Tibet.  There  are  mines  in  Africa  at 
Kordofan,  between  Dar-fur  and  Abyssinia ;  also  south  of  Sahara,  in 
the  western  part  of  Africa  from  Senegal  to  Cape  Palmas;  also  along 
the  coast  opposite  Madagascar,  between  22°  and  23°  S.  lat.,  supposed 
to  have  been  the  Ophir  of  the  time  of  Solomon.  Other  regions  in 
which  gold  is  found  are  China,  Japan,  Formosa,  Ceylon,  Java, 
Sumatra,  and  the  Philippines. 

Until  lately  nearly  all  the  gold  of  commerce  came  from  Asiatic 
Russia  and  Mexico,  but  recent  discoveries  of  gold  in  California  and 
Australia  have  opened  new  and  vast  sources  of  supply. 

From  1600  to  1700  the  entire  supply  of  gold  for  Europe  was 
obtained  from  America,  whose  mines  are  estimated  in  the  one  hundred 
years  to  have  produced  337,500,000/.  worth  of  the  precious  metal. 
During  the  18th  century  the  supply  of  gold  and  silver  was  still 
mainly  derived  from  the  Americas,  the  great  mine  of  Valenciana, 
producing  125,000/.  sterling  per  annum  for  40  years,  and  the  district 
of  Zaccatecas  adding  largely  to  the  amount,  although  these  were 
rapidly  failing  towards  the  end  of  the  century.  A  great  increase  of 
gold  was  produced  from  the  mines  of  Russia,  which  are  still  very 
productive ;  they  are  principally  alluvial  washings,  and  these  washings 
seldom  yield  more  than  65  grains  of  gold  for  4000  lbs.  of  soil,  never 
more  than  120  grains.  The  alluvium  is  generally  most  productive, 
where  the  loose  material  13  most  ferruginous.  The  mines  of 
Ekaterinburg  are  in  the  parent  rock — a  quartz  constituting  veins  in 
a  half-decomposed  granite  called  Beresite,  which  is  connected  with 
talcose  and  chloritic  schists.  The  shafts  are  sunk  vertically  in  the 
beresite,  seldom  below  25  feet,  and  thence  lateral  galleries  are  run  to 
the  veins.  These  mines  afforded  between  the  years  1725  and  1841 
679  poods  of  gold,  or  about  30,000  lbs.  troy.  The  whole  of  the 
Russian  mines  yielded  in  1842,  970  poods  of  gold,  or  42,000  lbs. 
troy,  half  of  which  was  from  Siberia,  east  of  the  Urals.  In  1843  the 
yield  was  nearly  60,000  lbs.  troy;  in  1845,  62,000  lbs.  troy;  and  in 
1846,  75,353  lbs. 

In  the  five  following  years  to  1851  nearly  296,932  lbs.  troy  weight 
of  gold  have  been  raised  in  Russia. 

At  the  Transylvania  mines  the  gold  is  obtained  by  mining,  and 
these  mines  have  been  worked  since  the  time  of  the  Romans.  The 
annual  yield  of  Europe  exclusive  of  Russia  is  not  above  250,000/. 
The  sands  of  the  Rhone,  Rhine,  and  Danube  contain  gold  in  small 
quantities.  The  sands  of  the  richest  quality  contain  only  about  56 
parts  of  gold  in  100,000,000.  Sands  containing  less  than  half  this 
proportion  are  worked.  Africa  yields  annually  at  least  4500  lbs.  troy, 
and  Southern  Africa  1250  lbs.  The  mines  of  the  United  States  have 
lately  produced  about  1,000,000  dollars  a  year. 

In  South  America  the  gold  region  of  California  extends  along  the 
valley  of  the  Sacramento  and  the  valley  of  San  Joaquin,  immediately 
south.  The  gold  occurs  in  flattened  grains,  or  scales,  and  occasionally 
in  lumps  of  large  size.  The  yield  is  enormous.  The  amount 
received  at  the  mint  in  the  United  States  in  1851  was  at  the  rate 
of  32,000,000  dollars  a  year.  The  aggregate  production  of  gold  in 
South  America  does  not  appear  to  have  increased  within  the  last  five 
years.  The  rate  of  produce  in  the  Australian  mines  is  as  follows  : — 
The  Sydney  district  produced  from  29th  May  1851  to  31st  October 
1851,  67,152  oz.  gold,  value  214,886/.,  or  to  November  1851,  79,340  oz. 
gold,  value  at  257,855/.  7*.,  and  to  December  31,  142,975  oz.  gold, 
value  464,668/.  15s.  In  the  Victoria  district  to  the  end  of  December 
1851,  Ballarat  produced  25,108  oz.,  value  75,324/. ;  Mount  Alexander, 
30,007  oz.,  value  96,021/.  In  December  there  was  shipped  from 
Victoria  145,116  oz.,  on  the  8th  January,  75,188  oz.  Only  about  two- 
fifths  of  the  gold  realised  is  sent  by  the  Government  escort,  hence 
there  is  much  difficulty  in  arriving  at  the  actual  amount.  But  the 
imports  to  this  country  may  be  safely  relied  on  as  representing  the 
maximum  produce  of  our  colonial  gold-fields,  and  the  auriferous 
districts  of  America. 

From  November  1850  to  June  1851  the  Bank  of  England  issued 
9,500,000  sovereigns,  being  at  the  rate  of  18,000,000  a  year,  and  so 
great  is  the  increasing  demand  for  gold  coins,  that  the  rate  of 
production  can  scarcely  keep  pace  with  it, 


It  may  be  interesting  to  know  that  from  the  account  kept  at  the 
Bank  when  the  light  coin  was  called  in,  in  1842,  that  12,000,000/. 
were  received  light,  and  36,000,000/.  still  circulated  of  full  weight ; 
40,000,000/.  may  therefore  be  regarded  as  the  quantity  of  gold  coin 
in  circulation,  allowing  from  3  to  4  per  cent,  for  the  natural  wear  of 
the  coin.    The  following  table  gives  over  an  extended  period  the 


Total  coinage  of  32  years  ending  1847  :— Gold,  90,029,383/.  ;  Silver, 
13,390,000/. ;  Copper,  248,210/. 

A  large  quantity  of  gold  is  consumed  every  year  in  arts  and  manu- 
factures, and  thus  regularly  removed  from  the  stock  of  our  circulating 
wealth.  In  Birmingham  not  less  than  1000  oz.  of  fine  gold  are  used 
every  week,  and  the  weekly  consumption  of  gold  leaf  is  as  follows  :— 

Ounces. 

London   400 

Edinburgh   35 

Birmingham   70 

Manchester   40 

Dublin   12 

Liverpool  .    15 

Leeds   6 

Glasgow   6 

Total   584  weekly, 

of  which  not  one-tenth  can  be  recovered.  For  gilding  metals  by  the 
electrotype  and  the  water-gilding  processes  not  less  than  10,000  oz. 
of  gold  are  required  annually.  One  establishment  in  the  Potteries 
employs  3500/.  worth  of  gold  per  annum,  and  nearly  2000/.  worth 
is  used  by  another.  The  consumption  of  gold  in  the  Potteries  of 
Staffordshire  for  gilding  porcelain  and  making  crimson  and  rose-colour 
varies  from  7000  to  10,000  oz.  per  annum. 

The  Indus  and  the  Euphrates  were  the  earliest  spots  whence  man 
obtained  the  precious  metal  gold — Nubia  and  Ethiopia  on  the  south, 
and  Siberia  on  the  north  next  opened  out  their  auriferous  treasure  to 
gratify  human  necessity  and  to  indulge  human  luxury.  Europe  then 
began  to  unfold  her  golden  stores,  and  Ulyria  and  the  Pyrenees, 
together  with  the  land  of  the  Hungarians  and  many  parts  of  Ger- 
many to  the  Rhine,  were  sought  successfully  for  gold.  Our  islands 
yielded  something  to  the  store,  and  then  the  New  World  of  the 
Americans  opened  by  Columbus  a  source  from  which  the  Old  World 
was  to  supply  its  golden  waste.  On  and  on  still  westward  rolled  the 
golden  ball,  until  at  length  it  rested  in  California ;  Europe  and  Asia 
rush  equally  to  that  new  El  Dorado,  and  the  man  of  China  is  found 
at  the  side  of  the  English  gold  streamer.  Then,  as  if  to  double  the 
girdle,  the  islands  of  the  Pacific  and  our  own  Australia  open  their 
exceeding  stores.  (Hunt.) 

Australia  is  undoubtedly  the  most  important  gold-bearing  district 
in  relation  to  Great  Britain.  Her  shores  are  now  being  crowded  with 
emigrants  from  the  mother  country  seeking  the  precious  metal,  and 
in  proportion  to  her  population  she  is  now  undoubtedly,  in  this  point 
of  view,  the  richest  country  of  the  world.  For  the  purpose  of  guid- 
ing those  who  are  seeking  Australia  on  account  of  its  gold,  the 
professors  of  Natural  Science,  in  the  Museum  of  Practical  Geology, 
delivered  a  course  of  lectures  in  the  summer  of  1852.  These  lectures 
were  as  follows : — 

1.  '  The  Geology  of  Australia,  with  Especial  Reference  to  the  Gold 
Regions,'  by  J.  Beete  Jukes,  M.A.  F.G.S.,  Local  Director  of  the  Geolo- 
gical Survey  of  Ireland  ;  author  of  '  Sketch  of  the  Physical  Structure 
of  Australia.' 

2.  '  On  our  Knowledge  of  Australian  Rocks  as  derived  from  their 
Organic  Remains,'  by  Edward  Forbes,  F.R.S. 

3.  '  The  Chemical  Properties  of  Gold,  and  the  Mode  of  Distinguish' 
ing  it  from  other  Substances  resembling  it,'  by  Lyon  Playfair,  C.B. 
F.R.S. 

4.  '  The  Dressing  or  Mechanical  Preparation  of  Gold  Ores,'  by 
W.  W.  Smith,  M.A.  F.G.S. 

5.  '  The  Metallurgical  Treatment  and  Assaying  of  Gold  Ores,'  by 
John  Percy,  M.D.  F.R.S. 

6.  'The  History  and  Statistics  of  Gold,'  by  Robert  Hunt,  keeper  of 
Mining  Records, 


Coinage  of  Great  Britain. 


Reign  of 

No.  of 
Yeai's. 

Gold.  • 

Silver. 

Total. 

James  I  

22 

3,666,389 

1,807,277 

5,473,666 

Charles  I  

35 

3,465,188 

9,776,544 

13,241,732 

Charles  II.  ... 

22 

4,177,253 

3,722,180 

7,899,433 

4 

2,113,638 

2,115,115 

4,228,753 

William  and  Mary     .  . 

12 

2,314,889 

7,093,074 

9,434,963 

Anne    .       .       .       .  . 

13 

2,484,531 

618,212 

3,102,743 

George  I.          .       .  . 

14 

8,492,876 

233,045 

8,725,921 

37 

11,662,216 

304,360 

11,966,376 

George  III.       .       •  • 

61 

75,753,443 

6,996,765 

82,750,206 

George  IV.    .       .       .  . 

9 

36,147,700 

2,216,168 

38,363,808 

William  IV. 

7 

14,600,000 

2,800,000 

(?) 

Victoria,  1837  to  1841   .  . 

4 

4,991,210 

889,102 

5,880,312 

Victoria,  1842  to  1847 

5 

29,886,457 

2,440,614 

32,277,071 
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We  subjoin  an  account  of  the  auriferous  rocks  of  Australia  from 
the  lecture  of  Mr.  Jukes: — 

"  Sir  R.  Murchison,  in  his  address  to  the  Geographical  Society  in 
1844,  alluded  to  the  possibly '  auriferous  character  of  the  Great 
Eastern  Chain  of  Australia,  being  led  thereto  by  his  knowledge  of 
the  auriferous  chain  of  the  Ural,  and  by  his  examination  of  Count 
Strzelecki's  specimens,  maps,  and  sections.  Some  of  Sir  R.  Murchi- 
son's  observations  having  found  their  way  to  the  Australian  papers,  a 
Mr.  Smith,  at  that  time  engaged  in  some  iron  works  at  Berrima,  was 
induced  by  them  in  the  year  1849  to  search  for  gold,  and  he  found  it. 
He  sent  the  gold  to  the  Colonial  government,  and  offered  to  disclose 
its  locality  on  payment  of  5001.  The  governor  however  not  putting 
full  faith  in  the  statement,  and  being,  moreover,  unwilling  to  encourage 
a  gold  fever  without  sufficient  reason,  declined  to  grant  the  sum,  but 
offered,  if  Mr.  Smith  would  mention  the  locality,  and  the  discovery 
was  found  to  be  valuable,  to  reward  him  accordingly.  Very  unwisely, 
as  it  turns  out,  Mr.  Smith  did  not  accept  this  offer ;  and  it  remained 
for  Mr.  Hargraves,  who  came  with  the  prestige  of  his  Californian 
experience,  to  re-make  the  discovery,  and  to  get  the  reward  from 
government  on  their  own  conditions. 

"  This  first  discovery  was  made  in  the  banks  of  the  Summer  Hill 
Creek  and  the  Lewis  Ponds  River,  small  streams  which  run  from  the 
northern  flank  of  the  Conobalas  down  to  the  Macquarrie.  The  gold 
was  found  in  the  sand  and  gravel,  accumulated  especially  on  the 
inside  of  the  bends  of  the  brook,  and  at  the  junction  of  the  two 
water-courses,  where  the  stream  of  each  would  be  often  checked  by 
the  other.  It  was  coarse  gold,  showing  its  parent  site  to  be  at  no 
great  distance,  and  probably  in  the  quartz  veins  traversing  the  meta- 
morphic  rocks  of  the  Conobalas.  Mr.  Stutchbury,  the  government 
geologist,  reported  on  the  truth  of  the  discovery,  and  shortly  after- 
wards found  gold  in  several  other  localities,  especially  on  the  banks 
of  the  Turon,  some  distance  north-east  of  the  Conobalas.  This  was 
a  much  wider  and  more  open  valley  than  the  Summer  Hill  Creek, 
and  the  gold  accordingly  was  much  finer,  occurring  in  small  scales  and 
flakes.  It  was  however  more  regularly  and  equably  distributed 
through  the  soil,  so  that  a  man  might  reckon  with  the  greater 
certainty  on  the  quantity  his  daily  labour  would  return  him.  At  the 
head  of  the  Turon  River,  among  the  dark  glens  and  gullies  in  which 
it  collects  its  head  waters,  in  the  flanks  of  the  Blue  Mountains,  the 
gold  got  'coarser,'  occurring  in  larger  lumps  or  nuggets,  but  these 
being  more  sparingly  scattered.  The  reason  of  these  circumstances, 
which  are  common  to  all  auriferous  regions,  has  been  given  in  the 
former  part  of  this  Lecture  when  speaking  of  the  power  of  moving 
water. 

"  With  the  subsequent  history  of  the  'gold  diggings  '  of  Australia, 
the  discovery  of  many  rich  auriferous  districts,  both  in  New  South 
Wales  and  Victoria,  you  must  all  be  more  or  less  familiar. 

"  In  Mr.  Arrowsmith's  map,  appended  to  the  Parliamentary  Report 
just  issued,  all  the  auriferous  spots  are  marked  in  yellow.  They  occur 
at  intervals  along  the  flanks  of  the  Great  Eastern  Chain,  or  on  its  lateral 
spurs  and  subordinate  ranges  through  an  extent  of  country  about 
1000  miles  in  length,  about  as  far  as  from  London  to  Gibraltar  or  the 
confines  of  Turkey,  or  as  from  London  to  Iceland  in  a  straight  line. 
The  principal  localities  marked  on  this  map  are  Grafton  Range  and 
Burnet  River,  north  of  the  Condamine ;  Stanley  Creek  and  Canning 
Downs  in  the  Moreton  Bay  district ;  several  spots  in  the  neighbour- 
hood of  Liverpool  Plains;  the  Turon  and  Conobalas  on  the  Mac- 
quarrie, below  Bathurst ;  the  Abercrombie  River  at  the  head  of  the 
Lachlan  ;  some  spots  on  each  side  of  Breadalbane  Plains ;  the  Braid- 
wood  and  Araluen  diggings  in  the  Shoalhaven  district;  Lake  Eimeo 
in  the  Australian  Alps ;  and  Ballarat,  and  Mount  Alexander  and 
Mount  Blackwood,  north-west  of  Port  Philip. 

"  In  every  one  of  these  localities  granite  and  metamorphic  rocks 
occur,  and  quartz  veins  are  frequently  spoken  of.  This  is  an  impor- 
tant fact  to  bear  in  mind. 

"  In  scarcely  any  of  them  do  we  find  mention  made  of  the  gold 
being  seen  in  the  actual  rock,  but  in  the  drift  clay,  sand,  and  gravel, 
or  lying  loose  on  the  surface  of  the  ground.  The  hundredweight  of 
gold,  indeed,  found  by  Dr.  Ker  north  of  Bathurst,  is  described  as  a 
block  of  highly  auriferous  quartz,  lying  among  a  lot  of  other  loose 
blocks,  evidently  derived  from  a  broad  quartz  vein  running  up  the 
hill  behind  them.  Such  a  mass,  indeed,  could  hardly  be  transported 
far  from  its  original  site  by  any  conceivable  current  of  water. 

"  The  superficial  drift  in  which  the  diggings  have  been  carried  on 
varies  in  thickness  from  a  few  inches  to  20  or  30  feet.  The  following 
is  an  extract  from  a  lecture  given  by  a  Mr.  Gibbon,  in  Melbourne,  and 
reported  in  the  '  Melbourne  Argus,'  giving  an  account  of  the  Ballarat 
diggings : — '  On  the  surface  of  the  earth  was  turf  in  a  layer  of  about 
a  foot  thick,  below  which  was  a  layer  of  rich  black  alluvial  soil,  and 
below  that  gray  clay;  below  that  again  was  a  description  of  red 
gravel,  which  was  sometimes  very  good ;  then  red  or  yellow  clay,  in 
which  gold  was  found  ;  and  then  a  stratum,  varying  in  thickness,  of 
clay  streaked  with  various  colours,  and  scarcely  worth  working  ;  and 
the  next  stratum  was  of  hard  white  pipe-clay,  which  was  a  decided 
barrier.  Immediately  above  it  however  was  a  thin  layer  of  chocolate- 
coloured  clay,  tough  and  soapy.  This  was  the  celebrated  blue  clay, 
/md  was  very  rich. 

" '  The  ground  or  which  tho  diggings  were  situated  was  a  sloping 


bank.  The  blue  clay  is  found  near  the  surface  on  the  brow  of  the 
hill,  that  is,  at  the  depth  of  about  a  foot ;  but  it  is  sometimes 
necessary  to  dig  20  feet  before  arriving  at  it.' 

"  Mr.  Latrobe,  governor  of  Victoria,  describes  the  Ballarat  diggings 
as  carried  on  through — 

" '  L  Red  ferruginous  earth  and  gravel. 

" '  2.  Streaked  yellowish  and  red  clay. 

" '  3.  Quartz  gravels  of  moderate  size. 

" '  4.  Large  quartz  pebbles  and  boulders ;  masses  of  ironstone  set 
in  very  compact  clay,  hard  to  work. 
" '  5.  Blue  and  white  clay. 
" '  6.  Pipe-clay. 

" '  In  some  workings  the  pipe-clay  may  be  reached  at  the  depth  of 
10  or  12  feet,  in  others  not  at  30  and  upwards.' 

"  To  enter  farther  into  the  details  of  the  several  diggings  would  be 
alike  tedious  and  useless.  I  must  refer  you  for  them  to  the  two 
Parliamentary  Reports  published,  the  one  in  February  and  the  other 
in  June,  and  to  the  many  small  publications  with  which  the  shops  are 
now  swarming. 

"  My  object  to-night  has  been  to  give  you  such  a  rough  sketch  of 
the  geology  of  Australia,  and  of  the  geological  facts  and  principles 
that  ought  to  guide  any  one  in  his  search  after  gold,  as  may  be  of  use 
to  those  intending  to  emigrate  there. 

"  In  conclusion,  I  may  perhaps  be  allowed  to  utter  one  word  of 
advice. 

"  Gold-digging  is  veiy  hard  work — just  such  work  as  you  see  navi- 
gators at  in  a  railway  cutting,  or  brick-makers  in  a  brick-pit.  You 
must  work  hard  all  day,  lie  hard  all  night,  with  but  little  shelter, 
often  with  scanty  food,  and  with  nothing  of  what  you  have  probably 
been  accustomed  to  consider  necessary  comfort.  If  you  find  you  have 
no  luck  at  the  diggings,  or  if  your  health,  or  strength,  or  resolution 
fail  you,  do  not  therefore  give  up  or  despond  altogether.  You  go  out 
to  dig  for  gold  ;  do  not  be  ashamed  to  dig  for  anything  else.  I  speak 
to  those  now  who  have  been  hitherto  unaccustomed  to  manual  labour. 
Recollect,  it  is  the  avowed  object  of  your  voyage,  and  the  only  thing 
you  have  to  trust  to.  If  you  fail  to  dig  up  gold  there  are  lands  to  be 
ploughed,  sheep  to  be  herded  and  sheared,  cattle  to  be  tended,  corn 
to  be  sown  and  reaped — every  one  of  these  fully  as  honourable  occu- 
pations as  digging  for  gold.  Go,  then,  with  a  bold  and  resolute  heart, 
determined  to  get  your  living  by  the  strength  of  your  own  arms  and 
the  sweat  of  your  own  brows ;  and  be  assured,  that  industry  and 
perseverance  lead  to  fortune  in  Australia  with  fewer  impediments 
and  uncertainties  in  the  way  than  in  any  part  of  the  world." 

Since  the  above  was  written,  other  districts  in  Australia  have  yielded 
the  precious  metal,  and  every  day  is  adding  to  our  knowledge  of  the 
wide  extension  of  this  metal  on  the  surface  of  the  earth.  A  few 
months  ago  it  was  announced  that  gold  had  been  discovered  at 
the  Cape  of  Good  Hope ;  and  at  the  beginning  of  the  present  year 
the  late  Dr.  Stanger  delivered  a  lecture  at  Natal,  in  which  he  pointed 
out  the  probability  of  gold  being  found  in  the  neighbourhood  of  that 
colony.  For  an  account  of  the  Salts  of  Gold,  and  its  applications  in 
the  arts  and  sciences,  see  Gold,  in  Aets  and  Sc.  Div. 

(Lectures  on  Gold  delivered  at  the  Museum  of  Practical  Geology  ; 
Dana,  Manual  of  Mineralogy.) 

GOLD-CARP.  [Cyprinidje.] 

GOLDFINCH.  [Carduelis.] 

GOLDFINNY.  [Crenilab.-.us.] 

GOLD-FISH.  [CYPRINID2E.] 

GOLD  OF  PLEASURE.  [Camelina.] 
GOLDSINNY.  [Crenilabrus.] 

GOLT,  or  GAULT,  an  argillaceous  deposit,  separating  the  upper 
greensand  (also  called  firestone,  malm-rock,  &c.)  from  the  lower  green- 
sand  (also  called  Woburn  sand,  iron-sand,  &c).  In  Kent,  Sussex, 
Surrey,  the  Isle  of  Wight,  Wiltshire,  and  Cambridgeshire  its  geological 
situation  and  organic  contents  may  be  well  studied.  The  clay  of 
Speeton,  on  the  Yorkshire  coast,  unites  the  characters  of  Golt  and 
Kimmeridge  Clay.    [Chalk  Formation.] 

GOMPHOLITE,  a  name  given  by  M.  Brongniart  to  conglomerate 
rocks  of  the  Tertiary  series,  which  in  Switzerland  are  called 
Nagelflue. 

GOMPHONEMA.  [Diatomace-e.] 

GONGYLOPHIS.  [Boidjs.] 

GONIATITES,  an  extinct  group  of  fossil  shells,  belonging  to  the 
division  of  Cephalopodous  Mollueca.  The  species  which  it  contains 
are  usually  arranged,  by  writers  on  organic  remains,  as  a  section  of 
Ammonites  ;  but  their  appropriate  characters  were  never  completely 
given  till  M.  Von  Buch,  following  Haan  of  Leyden,  published  his 
'  General  Essay  on  the  Sutures  of  Ammonites '  (read  to  the  Academy 
of  Sciences  at  Berlin  in  April,  1830;  translated  in  the  'Annales  des 
Sciences  Naturelles,'  1833). 

The  families  or  genera  of  Nautili  and  Ammonites  are  seldom  well 
understood  by  the  conchological  student,  because  the  real  distinctions 
between  them  are  not  the  most  apparent.  The  most  constant  of  all 
the  characters  of  Ammonites  is  the  situation  of  the  siphon,  which, 
instead  of  perforating  the  disc  of  the  transverse  internal  plates  as  in 
Nautilus,  touches  and  lies  parallel  to  the  inner  face  of  the  shell  on  the 
dorsal  line.  There  is  another  obvious  and  generally  complete  dis- 
tinction in  the  form  of  the  sutures,  or  intersections  of  the  transverse 
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internal  plates  (septa)  with  the  inner  surface  of  the  shell.  In  Ammo- 
nites this  suture  is  undulated  or  angularly  bent  into  lobes  and  sinuses ; 
in  Nautilus,  even  or  gently  waved.  The  exceptions  to  this  are  few, 
but  remarkable.  Nautilus  ziczac  of  Sowerby  (Dr.  Buckland's  '  Bridge- 
water  Treatise,'  pi.  xliii.  fig.  3)  has  sutures  waved  as  much  as  some 
true  Goniatites,  and  there  is  in  fact  every  degree  of  sinuosity  in  the 
edges  of  the  septa  of  the  nautiloid  and  ammonitic  families. 

M.  Von  Buch  supposes  the  sinuous  edges  of  the  septa  of  Ammonites 
to  be  necessarily  derived  from  the  dorsal  position  of  the  siphuncle. 
"  All  the  other  differences,"  says  he,  "  are  derived  from  this  capital 
distinction.  The  Nautilus,  which  passes  a  very  large  siphon  through 
the  middle  of  the  septa,  appears  sufficiently  attached  by  this  mem- 
brane to  the  basis  on  which  it  rests.  There  is  no  need  of  any  other 
support,  and  the  septa  remain  in  general  smooth  and  concave  without 
sinuosities  on  the  edges.  The  small  dorsal  siphon  of  the  Ammonites 
would  not  suffice  to  secure  the  animal  from  displacement  on  the 
surface  of  its  cell."  Other  supports  are  necessary,  and  they  are  found 
in  the  marginal  lobes  which  the  form  of  the  animal  impresses  on  the 
partitions  of  the  chambers.  These  are  generally  six  in  number ;  one 
ventral  V,  one  dorsal  D,  and  two  on  each  side  L,  L'.  (See  fig,  1 ;  and 
Dr.  Buckland's  '  Bridgewater  Treatise.') 
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M.  Von  Buch,  viewing  Goniatites  as  a  section  of  Ammonites, 
presented  the  following  characters  of  the  group  in  1830  : — 

The  lobes  of  the  septa  are  completely  deprived  of  lateral  denticu- 
lations  or  symmetrical  crenatures,  so  that  their  contour  presents 
always  a  continuous  uninterrupted  line.  The  siphon,  compared  to 
that  of  other  Ammonites,  is  small  and  delicate  ;  the  striae  of  growth 
are  sigmoidal  on  the  sides  (as  in  fig.  2),  inflexed  from  the  aperture  on 
the  back,  so  as  to  form  a  sinus  there  in  the  aperture,  thus  resembling 
Nautili;  whereas  in  Ammonites  generally  the  striae  advance  along 
the  dorsal  line  supported  probably  by  the  siphon.  The  last  chamber 
of  Goniatites  extends,  according  to  Count  Miinster,  more  than  one 
turn  beyond  the  concamerations,  but  in  Ammonites  only  three-fourths 
of  a  turn. 

Later  investigations  have  scarcely  modified  these  fundamental  views, 
except  by  showing  a  greater  variety  in  the  forms  of  the  sutures  than 
was  at  first  expected. 

Eighteen  species  of  Goniatites  are  distributed  by  Von  Buch  in  the 
following  manner : — 

Sutures  with  rounded  lobes  : — 

a.  Dorsal  lobe  simple  .  ...    4  species. 

b.  Dorsal  lobe  double       ...  .1  species. 
Sutures  with  pointed  lobes  : — 

a.  Dorsal  lobe  simple    .       .       .       .       ,6  species. 

6.  Dorsal  lobe  double      ...  .7  species. 

Count  Munster  ('Ann.  des  Sci.  Nat.,'  1834)  gives  22  ascertained 
and  4  doubtful  species  (mostly  different  from  Von  Buch's)  from  the 
Fichtel-Gebirge.    His  arrangement  is  different,  namely  : — 


1.  With    simple    lobes    slightly  sinuous  and 

rounded  4  species. 

2.  With  angular  or  linguiform  lobes  : — 

a.  Shell  entirely  involute,  sutures  with  one 

Lateral  angular  lobe  ...  .8  species. 

I).  Shell  entirely  involute,  sutures  with  two 

lateral  lobes  4  species. 

c.  Shell  evolute,  three  lateral  lobes  .  .  6  species. 
Doubtful  species  4  specie3. 


Martin,  in  'Petrificata  Derbiensia,'  1809,  figured  two  species  of 
Goniatites ;  Sowerby,  in  the  '  Mineral  Conchology  of  Great  Britain,' 
added  two  others ;  and  Professor  Phillips,  in  the  second  volume  of 
the  'Illustrations  of  the  Geology  of  Yorkshire,'  1836,  has  raised  the 
number  of  British  species  from  the  carboniferous  limestone,  mill- 
stone-grit, and  coal-formations,  to  33  species,  the  septa  of  which  are 
completely  ascertained. 

Beyrich  ('  De  Goniatitis  in  Montibus  Rhenanis  Occurrentibus,' 
1837)  describes  18  species  (8  of  them  supposed  to  be  new),  and 
presents  a  general  classification  of  all  the  Continental  species  sup- 


posed to  be  distinct,  at  that  time  known  by  the  descriptions  of 
Haan,  Von  Buch,  Munster,  Goldfuss,  &c.  The  number  of  species  of 
Goniatites  at  present  known  is  about  150. 

In  external  form  Goniatites  present  an  almost  complete  series  oi 
gradations  from  the  involute  sub-globular  figure,  common  among 
Nautili,  to  the  discoid  spiral  shape  of  the  flattest  Ammonites.  The 
following  figures,  from  Phillips's  '  Geology  of  Yorkshire,'  vol.  ii.  pi.  19 
and  20,  will  illustrate  tbis  :  — 


Fig.  2. 


Goniatites  truncatus.  (Phillips.) 


Fig.  3. 


Goniatites  Listeri.  (Sowerby.) 
Fig-  4.  Fig.  5. 


Goniatites  spirorbis.    (Phillips.)  Goniatites  Gibsoni.  (Phillips.) 

Most  of  the  Goniatites  have  rounded  backs ;  a  few  are  carinated,  as 
G.  vittiger  and  G.  rotiformis,  Phillips. 

_  In  nearly  all  the  Goniatites  the  surface  is  marked  by  transverse 
sigmoidally-bent  lines  of  growth ;  a  few  have  merely  annular  strise ; 
in  some  these  striae  rise  into  tubercles  on  the  inner  edge  of  the  whorls 
(G.  Listeri,  Sow.;  G.  subnodosus,  Miinst.).  The  striae  are  occasionally 
reticulated  by  spiral  lines.  Radiating  undulations  occur  on  some  of 
the  flatter  species ;  in  a  few  (G.  Gibsoni)  there  are  ribs  divided  after 
the  manner  of  many  Ammonites;  and  G.  binodosus,  Munster,  has 
two  rows  of  tubercles.  In  all  these  particulars  the  parallelism  of  the 
series  of  Goniatites  to  that  of  common  Ammonites  is  very  remarkable. 

This  analogy  with  the  usual  forms  of  Ammonites  is  augmented  by 
the  occurrence  of  constrictions  on  the  cast  of  the  interior  of  the 
shells.  (Fig,  3,  c.)  These  constrictions,  corresponding  to  internal 
thickenings  of  the  shell,  are  most  remarkable  in  the  involute  Gonia- 
tites. (See  Phillips's  '  Geology  of  Yorkshire/  vol.  ii.  pi.  xix.  fig.  1,  2, 
24,  26;  pi.  xx.  fig.  1  ;  Munster,  in  'Ann.  des  Sci.  Nat.,'  pi.  v.  fig.  2; 
and  Beyrich,  in  his  '  Dessertation,'  tab.  ii.  fig.  8.)  They  are  parallel 
or  nearly  so  to  the  lines  of  growth,  and  cross  the  sutures  without  any 
definite  relation.  They  may  be  viewed  as  periodical  thickenings  of 
the  edge  of  the  aperture,  and  as  contributing  to  strengthen  the  last 
chamber  of  the  enlarging  shell.  They  vary  as  to  number  and  position 
in  individuals  of  the  same  -species.  The  aperture  of  many  Goniatites 
resembles  that  of  the  recent  Nautilus  Pompilius. 

The  sutures  of  the  Goniatites  are  extremely  various,  beautiful,  and 
characteristic  of  the  species.  Individuals  of  several  of  the  specie.s 
have  been  compared  almost  from  the  nucleus  to  full  growth  without 
any  great  change  being  visible  in  the  form  of  the  septum  (as  for 
instance,  G.  Listeri),  but  in  others  this  is  not  the  case.  The  following 
arrangement  and   accompanying  figures  will  show  the  principal 
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Variations  of  the  sutures.  The  arrow  is  iu  each  case  supposed  to  point 
towards  the  aperture. 

Division  1.  The  dorsal  lobe  simple  ;  one  lateral  lobe. 

o.  Lateral  lobe  single  and  rounded.     G.  expansus,  Von  Buch, 

fig.  e. 

b.  Lateral  lobe  single  and  angular.    G.  sublosvis,  Munster,  fig.  7. 
Division  2.  The  dorsal  lobe  simple  ;  more  than  one  lateral  lobe. 

a.  Lateral  lobes  linguiform,  and  nearly  equal.     G.  Henslowi, 
Sowerby,  fig.  8. 

b.  Lateral  lobes  rounded  and  nearly  equal.     G.  serpentinus, 
Phillips,  fig.  9. 

c.  Inner  lateral  lobes  very  much  the  largest.    G.  Munsteri,  Von 
Buch,  fig.  10. 

d.  Lateral  lobes  very  unequal  and  oblique.     G.  Hosninghausi, 
Von  Buch,  fig.  11. 

Division  3.  Dorsal  lobe  divided  ;  lateral  lobe  single. 

a.  Lateral  lobes  and  sinuses  rounded.    G.  Mdorsalis,  Phillips. 
fig.  12. 

b.  Lateral  lobes  and  sinuses  angular.    G.  etriatus,  Sowerby, 

Division  4.  Dorsal  lobe  divided  or  complicated ;  lateral  lobes  more 
than  one. 
G.  cyclolobus,  Phillips,  fig.  14. 


The  same  transition  rocks  which  contain  a  large  portion  of  the 
continental  species  of  Goniatites  yield  a  cognate  group,  from  which 
they  are  with  difficulty  distinguished.  These  were  first  separated  by 
Count  Munster,  under  the  name  of  Clymenia.  If  Goniatites  are  consi- 
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dered  as  of  the  ammonoid,  Chjmenice  maybe  included  in  the  nautiloid 
type.  Their  siphon  is  always  on  the  inner  margin,  and  the  septa, 
instead  of  a  reflex  wave  on  the  dorsal  line,  have  there  a  bend  forward 
toward  the  aperture.  The  Clymenia:  have  all  the  same  variations  of 
form  and  surface  which  have  been  mentioned  with  regard  to  Gonia- 
tites. Figs.  15  to  18  represent  the  forms  of  septa  of  Clymenue,  for 
comparison  with  those  of  Goniatites. 

Fig.  15. 


1 


Clymenia  leevigata.  (Munster.) 


Fig.  16. 


Clymenia  compressa.  (Munster.) 
Fiff.  1?. 


Clytneuia  planorbi/ormii.  (MUastcr.) 
Fig.  18. 


Clymenia  strata.  (Munster.) 


Compared  with  ordinary  Ammonites,  the  differences  of  the  sutures 
are  easily  seized  ;  but  by  the  group  of  Ceratites  of  Haan,  which  is 
supposed  to  be  peculiar  to  the  muschelkalk,  the  transition  is  not 
difficult,  as  the  subjoined  figures  show. 


Fig.  19. 


Ammonites  planicostatus.  (Sowerby.) 


Fig.  20. 

Ceratites  nodosus,  var. 

Goniatites,  and  their  allies,  the  Clymenia;,  appear  entirely  confined 
to  the  rocks  of  the  carboniferous  and  older  systems  of  strata.  Only 
one  species  (Goniatites  Listeri,  Sowerby)  is  mentioned  as  occurring  in 
the  coal-formation,  and  that  in  the  lowest  portion  (near  Bradford, 
Halifax,  and  Sheffield,  Yorkshire). 

In  the  strata  presumed  to  lie  below  the  old  red-sandstone  occur 
many  other  species ;  at  least  so  is  the  fact  on  the  continent  of  Europe, 
though  in  Great  Britain  and  Ireland  they  are  but  rarely  met  with  in 
the  primary  and  transition  strata. 

The  Goniatites  yet  described  are  almost  entirely  from  European 
localities.  Von  Dechen  quotes  G.  Listeri  from  India.  ('  Handbuch 
der  Geognosie.')  None  are  mentioned  in  the  slaty  rocks  of  West- 
moreland or  Wales  ;  none  occur  in  the  Silurian  Rocks  :  they  are  not 
rare  in  Devonshire  (occurring  about  Barnstaple  and  near  Launceston). 
It  is  in  the  North  of  England,  from  Derbyshire  to  the  Tweed,  and 
in  the  limestones  of  the  carboniferous  system  of  strata,  that  they 
specially  abound.  About  Enniskillen,  and  near  Castleton,  in  the  Isle 
of  Man,  the  same  rocks  yield  a  considerable  number  of  species. 

The  following  is  a  list  of  the  British  species  as  given  in  Tennant'a 
'  British  Fossils,'  1847  :— 

Carboniferous  Group. 

Goniatites  bidorsalis,  Phil.  G.  carina,  Phil. 

G.  bifcrus,  Phil.  G.  crenistria,  Phil. 

G.  Brownii.  G.  cyclolobus,  Phil. 

G.  calyx,  Phil.  Q.  discus. 


GONIODUS. 


GONOPLACID^E. 
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G.  dorsalis,  Brown, 
67.  evolutus,  Phil. 
G.  cxcavatus,  Phil. 
G.  expamiiSf  Buck. 
G.  fasciculatus. 
G.  foraminosus,  Phil. 
G.  Gibsoni,  Phil. 
G.  Gilbertsoni,  Phil. 
G.  granosus,  Port]. 
G.  Henslowi,  Sow. 
G.  implicatus,  Phil. 
G.  intercostalis,  Phil. 
G.  intermedins,  Brown. 
G.  jugosus,  Brown. 
G.  Kenyoni,  Brown. 
G.  latus. 
G.  Listeri,  Sow. 
G.  Longthorni,  Brown. 
G.  Loonoyi,  Philips. 
G.  mixonotus,  Philips. 
67.  minutissimus,  Brown. 
G.  mixolobus,  Phil. 
G.  mutabilis. 


G.  'ailidus,  Phil. 
G.  obtusus,  Phil. 
G.  paradoxicus,  Brown. 
G.  parvus,  Brown. 
G.  paucilobus,  Phil. 
G.  platylobus,  Phil. 
G.  proteus,  Brown. 
G.  reticulatus,  Phil. 
G.  rotiformis,  Phil. 
G.  serpenthms,  Phil. 
G.  Smithii,  Brown. 
G.  sphcericws,  Sow. 
G.  sphceroidalis. 
G.  spirorbis,  Phil. 
G.  splendidus,  Brown. 
G.  stenolobus,  Phil. 
G.  striatus,  Phil. 
G.  striolatus,  Phil. 
G.  subsulcatus,  Brown. 
G.  truncatus,  Phil. 
G.  undulatus,  Brown. 
G.  vesica,  Phil. 
G.  vittiger,  Phil. 


Devonian  Group. 


Goniatites  biferus,  Phil. 
G.  carbonarius,  Sow. 
G.  crenistria,  Phil. 
G.  excavatus,  Phil. 
G.  globosus,  Miinst. 
G.  inconstans,  Phil. 
G.  insignis,  Phil. 


G.  linearis,  Miinst. 
G.  mixolobus,  Phil. 
G.  serpentinus,  Phil. 
G.  spiralis,  Phil. 
G.  spirorbis,  Phil. 
G.  transitorius,  Phil. 
G.  vinclum,  Sow. 


GONIODUS.  [Squalid^.] 

GONIO'GNATHUS,  a  genus  of  Fossil  Cycloid  Fishes,  from  the 
London  Clay.  (Agassiz.) 

GONIO'PHORUS  (Agassiz),  a  genus  of  Fossil  Echinida,  from  the 
Greensand.    (Morris,  Catalogue.) 

GONIOPORA.  [MADREPORiEA.] 

GONOPLACIDiE,  Gonoplacians,  an  order  of  Brachyurous  Crusta- 
ceans, whose  carapace  is  either  square  or  rhomboidal,  and  much 
wirier  than  it  is  long.  The  posterior  border,  measured  between  the 
base  of  the  fifth  pair  of  feet,  equals,  nearly  always,  the  half  of  its 
transverse  diameter;  while  in  the  tribe  of  Ocypodians,  as  well  as  in 
the  Cyclometopes,  and  the  greater  part  of  the  Oxyrhynclu,  the  length 
of  this  border  is  only  about  a  fourth  of  the  greatest  width  of  the 
carapace.  The  front  is  but  little  inclined,  and  very  wide ;  it  does 
not  curve  downwards  so  as  to  unite  itself  throughout  nearly  its  whole 
width  to  the  epistome,  as  in  the  Ocypodians,  and  it  is  equal  to  two- 
thirds  of  the  buccal  frame  measured  at  the  point  of  its  greatest  width. 
The  ocular  peduncles  are  in  general  very  much  elongated  and  rather 
small ;  their  length  often  equals  five  or  six  times  that  of  their  dia- 
meter, and  the  cornea  which  terminates  them  is  always  small.  The 
external  angle  of  the  orbit  ordinarily  occupies  the  lateral  extremity 
of  the  carapace.  The  internal  antenna;  are  always  horizontal,  quite 
exposed,  and  lodged  in  little  pits  (fossettes)  distinct  from  the  orbits. 
The  external  antennae  are  disposed  nearly  as  in  the  Ocypodians.  The 
epistome  is  often  placed  at  some  distance  behind  the  inferior  orbitary 
border-,  a  character  which  is  always  met  with  in  the  Cyclometopes,  and 
exists  but  rarely  in  the  family  of  Catametopes.  The  buccal  frame  is 
generally  wider  at  its  anterior  border  than  at  its  posterior  part,  and 
the  fourth  joint  of  the  external  jaw-feet  is  inserted  nearly  always  at 
t  he  internal  angle  of  the  preceding  articulation.  The  sternal  plastron 
is  very  wide,  and  is  sometimes  perforated  for  the  passage  of  the  intro- 
missive  male  organs  (les  verges) ;  but  in  general  these  organs  are 
inserted,  as  in  other  families,  at  the  basilary  joint  of  the  posterior 
feet,  and  are  lodged  in  a  small  transversal  canal  hollowed  in  the 
sternal  plastron  at  the  point  of  union  of  its  two  last  segments,  a  canal 
which  serves  them  for  a  sheath  till  they  arrive  under  the  abdomen. 
The  length  of  the  anterior  feet  varies  ;  it  is  sometimes  very  consider- 
able, and  those  of  the  third  or  fourth  pair,  which  are  always  the 
longest  among  the  eight  last,  have  nearly  two  and  a  half  times  the 
length  of  the  post-frontal  portion  of  the  carapace  :  they  are  all  slender, 
and  terminated  by  a  styliform  tarsus.  The  abdomen  of  the  female  is 
very  wide,  and  covers  nearly  the  whole  of  the  sternal  plastron ;  but 
that  of  the  male,  on  the  contrary,  is  very  narrow,  and  instead  of 
extending  to  the  basilary  joint  of  the  posterior  feet,  leaves  exposed 
a  considerable  portion  of  the  sternal  plastron  between  its  external  edge 
and  the  base  of  those  feet.  In  the  greater  number  of  cases  its  second 
ring  is  entirely  linear,  while  the  others  are  sufficiently  well  developed. 

Such  is  the  character  given  to  this  tribe  by  M.  Milne-Edwards,  who 
piaces  it  between  the  Ocypodians  and  the  Grapsoidians,  and  divides 
it  into  the  four  following  genera  : — 

Pseudorhombila  (Milne-Edwards).  —  M.  Milne-Edwards  states 
that  the  crustacean  which  is  the  type  of  this  new  genus  is  very 
remarkable,  inasmuch  as  it  holds  a  middle  place  between  the  Cance- 
rians  and  the  Gonoplaxes.  The  form  of  its  carapace  approaches  that 
of  the  Panopes,  and  of  some  other  Canceriaus,  for  it  is  slightly  arched 
in  front,  and  between  the  orbits  and  the  lateral  borders  a  considerable 
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portion  of  its  contour  is  curved  backwards  after  the  manner  of  the 
latero-anterior  border  of  the  carapace  of  the  Cyclometopes ;  but  never- 
theless its  general  form  is  that  of  a  rhomb,  and  its  posterior  border 
occupies  niore  than  the  third  of  its  diameter.  The  body  is  very 
thick,  and  much  elevated  anteriorly.  Front  nearly  horizontal,  and 
divided  into  two  truncated  very  largo  lobes.  Eyes,  antenna;,  epis 
tome,  and  external  jaw-feet,  presenting  the  same  disposition  as  in  the 
Crabs.  Sternal  plastron  much  wider  than  long,  and  very  strongly 
curved  from  before  backwards ;  at  its  posterior  part,  which  is  very 
wide,  may  be  remarked  on  each  side,  in  the  male,  a  canal  of  consider- 
able calibre,  which  lodges  the  intromissive  organs,  the  origin  of  which 
may  be  seen  at  the  base  of  the  posterior  feet.  The  anterior  feet  are 
very  strong,  and  very  long  in  the  male  ;  the  succeeding  feet  present 
nothing  remarkable,  except  that  those  of  the  second  pair  are  nearly 
of  the  same  length  as  those  of  the  third  pair,  and  that  these  last  are 
rather  shorter  than  the  following  ones.  The  form  of  the  abdominal 
appendages  differs  but  little  from  the  form  of  those  of  Xanthus. 

P.  quadridentata.  Length  about  2  inches ;  colour  rosy.  Locality 
unknown. 

M.  Milne-Edward  adds  that  the  crustaceans  figured  by  De  Haan 
under  the  name  of  Cancer  (Curtonotus)  longimanus  ('  Fauna  Japonica,' 
Crust.,  pi.  vi.  fig.  1)  appear  to  him  to  come  very  near  the  preceding 
species ;  but  as  the  description  was  not  published,  he  could  not 
pronounce  upon  their  identity. 

Gonoplax  (Leach). — Carapace  more  than  one  and  a  half  times  as 
wide  as  it  is  long,  and  rather  strongly  narrowed  backwards ;  the 
fronto-orbitary  border  extends  the  whole  of  its  width,  and  the  front 
itself  is  lamellar,  slightly  inclined,  and  terminated  by  a  straight  border. 
The  ocular  peduncles  equal  more  than  a  third  of  the  width  of  the 
carapace  ;  they  are  of  medium  size,  and  present  no  notable  swelling 
at  their  extremity.  The  internal  antenna;  are  large  and  of  ordinary 
form  ;  the  basilary  joint  of  the  external  antenna;  is  small  and  cylin- 
drical like  the  following  ones,  and  their  terminal  stem  is  very  long. 
The  epistome  is  much  less  advanced  than  the  lower  border  of  the 
orbit ;  the  buccal  frame  is  much  wider  than  it  is  long,  and  a  little 
narrowed  backwards ;  the  form  of  the  external  jaw-feet  is  the  same  as 
in  the  crabs.  The  disposition  of  the  sternal  plastron  is  nearly  the 
same  as  in  Pseudorhombila,  but  it  is  to  be  remarked  that  the  trans- 
versal canal  which  lodges  each  of  the  intromissive  organs  is  not 
completely  shut  below.  The  anterior  feet  are  extremely  long  and 
nearly  cylindrical ;  those  of  the  second  pair  are  longer  than  the 
second  or  the  third;  and  those  of  the  last  pair  are  nearly  of  the  same 
length  as  the  second.  The  abdomen  of  the  male  presents  seven  distinct 
joints,  like  that  of  the  female. 

G.  rhomboides.  M.  Milne-Edwards  remarks,  that  M.  Latreille 
believed  that  this  species  could  not  be  distinguished  from  G.  angulata, 
and  says  that  perhaps  it  may  be  only  a  variety ;  but  he  at  the  same 
time  retains  it  as  a  species,  and  points  out  certain  differences  between 
it  and  67.  angulata.  Length  about  an  inch ;  colour  yellowish  mingled 
with  red. 


Gonoplax  rhomboides. 

It  inhabits  the  Mediterranean  and  the  Ocean,  and  keeps  among 
rocks  at  considerable  depths,  and  seems  to  live  solitary.  According  to 
M.  Risso  it  swims  with  facility,  and  rises  often  to  the  surface  of  the 
water  without  ever  coming  out. 

It  feeds  on  small  fish  and  radiated  animals. 

Professor  Bell,  in  his  '  British  Crustacea,'  says  G.  angulata  is  a 
British  species,  and  states  his  conviction  that  67.  rhomboides  is  only  a 
variety. 
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Macrophthalmus  (Latreille). — A  genus  with  the  general  contour  of 
Gonoplax,  but  distinguished  by  the  form  of  the  jaw-feet,  and  above 
all  by  the  length  of  the  ocular  peduncles.  Carapace  rhornboidal  and 
very  wide ;  the  transverse  diameter  is  sometimes  twice  as  long  as  the 
longitudinal  diameter,  and  the  anterior  border  occupies  the  whole 
length  of  it ;  stomachal  region  small  and  nearly  quadrilateral ;  bran- 
chial regions  large  and  nearly  of  the  same  form  ;  front  curved  down- 
wards,  very  narrow,  and  resembling  that  of  Ocypode  ;  it  only  occupies 
about  the  fifth,  of  the  transversal  diameter  of  the  carapace,  and  does 
not  entirely  cover  the  basilary  portion  of  the  ocular  peduncles,  which 
are  very  long,  slender,  and  terminated  by  a  somewhat  oval  and  very 
small  cornea.  The  orbits  have  the  form  of  a  transversal  groove 
hollowed  out  under  the  anterior  border  of  the  carapace,  and  directed 
obliquely  up;  within,  their  inferior  border  is  much  more  projecting 
than1  their  superior  border,  but  below  the  external  angle  it  is  incom- 
plete, so  that  their  cavity  is  not  closed  at  this  point.  The  internal 
antenna?  are  lodged  under  the  front,  and  their  stem,  of  a  fair  length, 
is  bent  transversely ;  the  disposition  of  the  external  antennro  is  nearly 
the  same  as  in  Gonoplax.  The  epistome  is  linear,  and  is  continued 
with  the  lower  orbitary  border.  The  buccal  frame  is  wider  than  it  is 
long,  and  arched  (cintrd)  in  front.  The  external  jaw-feet  do  not  meet 
('  ne  se  rencontrent  pas  tout-a-fait ') ;  their  second  joint  is  very  wide, 
and  the  third  much  less,  especially  anteriorly,  supports  at  the  external 
angle  of  its  anterior  border  the  terminal  stemlet  ('tigelle  terminale'). 
The  sternal  plastron  is  nearly  of  the  same  form  as  in  Gonoplax,  but 
much  wider ;  and,  in  the  male,  instead  of  presenting  transversal 
grooves  for- the  lodgment  of  the  intromissive  organs,  which  in  the 
genus  last-named  come  out  at  the  base  of  the  posterior  feet,  it  is 
itself  perforated  at  a  distance  from  the  border  to  give  a  direct  passage 
to  these  appendages  of  the  spermatic  conduits.  The  disposition  of 
the  feet  is  nearly  the  same  as  in  Gonoplax. 

M.  transversus.    Length  about  ten  lines  ;  some  hairs  on  the  feet. 

It  has  been  taken  at  Pondichdry.  (Milne-Edwards.) 

Cleistotoma  (De  Haan). — Front  much  wider  than  in  Macrophthalmus, 
occupying  about  the  third  of  the  anterior  border  of  the  carapace,  and 
a  little  inclined  ;  ocular  peduncles  large,  and  of  moderate  length ; 
orbits  of  the  ordinary  form ;  buccal  frame  at  least  as  wide  in  front  as 
behind;  third  joint  of  the  external  jaw-feet  nearly  of  the  same 
size  as  the  second,  and  nearly  square ;  anterior  feet  short  in  the 
two  sexes. 

C.  Leachii.   Carapace  smooth  and  hairless ;  hands  (inanus)  very 
large  in  the  male ;  thighs  granulous  above.    Length  four  lines. 
It  is  found  in  the  Red  Sea. 

M.  Milne-Edwards  thinks  that  Ocypode  (Cleistotoma)  dilatata  (Dc 
Haan,  'Fauna  Japonica,'  Crust,  pi.  vii.  fig.  3),  the  figure  only  of 
which  is  published,  comes  very  near  to  C.  Leachii  ;  and  he  is  also  of 
opinion  that  the  crustacean  figured  by  M.  Savigny,  pi.  ii.  no.  2,  and 
designated  by  M.  Audouiu  as  Macrophthalmus  Boscii  might  be 
referred  to  this  genus.  M.  Milne-Edwards  however  had  not  examined 
the  buccal  apparatus. 

Fossil  Gonoplacidce. — M.  Desmarest  ('  Hist.  Nat.  des  Crustacea 
Fossiles')  enumerates  the  following  Fossil  species  of  the  genus  Gono- 
plax, Leach : — G.  Latreillii,  generally  incrusted  in  an  argillaceous, 
grayish,  rather  hard  limestone,  which  does  not  soften  in  water 
(calcaire  argileux  grisatre  assez  dur,  et  qui  ne  se  dclaie  pas  dans  l'eau) ; 
from  the  East  Indies.  G.  incisa  (Cancer  lapidescens  of  Rumphius), 
incrusted  in  a  gray,  calcareous,  argillaceous,  and  sandy  stone;  from 
the  Indies,  rather  frequent.  G.  emarginata  in  an  argillaceous,  sandy, 
calcareous  stone,  of  a  yellowish-gray ;  frequent  in  collections,  and 
noted  as  coming  from  the  East  Indies.  G.  impressa,  approaching 
very  near  to  the  other  species  from  the  East  Indies  in  its  colour  and 
in  the  incrusting  stone,  whence  M.  Desmarest  is  much  inclined  to 
think  that  it  came  from  the  same  stratum.  At  the  same  time  he 
says,  that  it  should  be  stated  that  the  specimen  came  to  him  from 
the  Museum  d'Histoire  Naturelle  in  a  wrapper  marked  'From  Mount 
Marius,  at  Rome.'  G.  incerta,  locality  not  mentioned  ;  the  specimen 
belonged  to  the  Marquis  de  Drde. 

M.  Milne-Edwards  observes,  that  the  last-mentioned  species,  which 
is  referred  by  M.  Desmarest  to  the  genus  Gonoplax,  approaches  the 
recent  species  in  form,  and  may  well  belong  to  the  group  ;  but  its 
carapace  is  square  instead  of  trapezoidal,  and  the  lateral  borders  are 
not  arched.  M.  Milne-Edwards  is  further  of  opinion  that  the  greater 
part  of  the  Fossil  Gonoplacidce  described  by  M.  Desmarest  ought  to 
be  referred  to  the  genus  Macrophthalmus  rather  than  to  Gonoplax, 
for  the  form  of  their  front,  and  even  that  of  the  carapace  in  general, 
is  entirely  that  of  the  Macrophthalmi,  and  differs  remarkably  from 
the  shape  of  the  same  parts  in  Gonoplax;  and  he  records  the  following 
species: — Macrophthalmus  Latreillii  (Gonoplax  Latreillii,  Desm.) ; 
M.  incisus  (Cancer  lapidescens,  Rumph. ;  G.  incisa,  Desm.) ;  M. 
emarginatus,  Desm.  Of  G.  impressa  M.  Milne-Edwards  remarks  that 
it  comes  very  near  the  preceding  species,  but  ought  not  to  be  referred 
to  the  same  genus,  because  its  carapace  is  nearly  as  long  as  it  is'wide, 
and  its  anterior  feet  are  very  short  and  convex  (renflees). 

GONOPLAX,  a  genus  of  Brachyurous  Decapodous  Crustacea. 
One  of  the  species,  G.  angulata,  is  found  on  the  British  coasts. 

GON  YOCEPHAL  US.  [Dbaconina.] 

GOODENIACE.E,  Goodeniads,  a  small  natural  order  of  Exugenou  : 
Plants. 


The  species  are  herbaceous  plants,  rarely  shrubs,  without  milk, 
with  simple  or  glandular  hairs,  if  any  are  present ;  leaves  scattered, 
often  lobed,  without  stipules,  very  rarely  opposite ;  inflorescence 
terminal,  variable ;  flowers  distinct,  never  capitate,  usually  yellow, 
blue,  or  pink.  The  calyx  is  usually  superior,  rarely  inferior,  equal 
or  unequal  in  from  three  to  five  divisions.  Corolla  always  more  or 
less  superior,  monopetalous,  more  or  less  irregular,  withering,  its 
tube  split  at  the  back,  and  sometimes  capable  of  being  separated  into 
five  pieces.  When  the  calyx  only  coheres  with  the  base  of  the 
ovary,  its  limb  5-parted  with  one  or  two  lips,  the  edges  of  the  segments 
being  thinner  than  the  middle,  and  folded  inwards  in  aestivation. 
Stamens  5,  distinct,  alternate  with  the  segments  of  the  corolla ; 
anthers  distinct  or  cohering,  2-celled,  bursting  longitudinally  ;  pollen 
simple  or  in  fours ;  ovary  1-  or  2-celled,  rarely  4-celled,  with  definite 
ovules.  The  fruit  a  1-,  2-,  or  4-celled  capsule,  with  many  solitary  or 
numerous  seeds  attached  to  the  axis  of  the  dissepiment,  which  is 
usually  parallel  with  the  valves,  rarely  opposite  to  them.    The  great 


Goodcnia  ovala. 

1,  a  front  view  of  a  corolla  ;  2,  the  ovary  with  the  stamens,  style,  and  cupule 
surrounding  the  stigma  ;  3,  the  ovary  with  the  superior  calyx. 

peculiarity  of  this  order  resides  in  the  stigma,  which  is  seated  at  the 
bottom  of  a  cup  or  covering  called  an  indusium ;  unknown  in 
Bellworts  or  Lobeliads,  to  which  the  genera  might  otherwise  be 
referred.  It  is  of  the  same  nature  as  what  is  found  in  Brunoniads 
and  Styleworts,  and  is  to  be  regarded  as  nothing  more  than  a  remark- 
able exaggeration  of  the  rim  which  surrounds  the  stigmatic  surface 
of  Heathworts,  and  of  the  plates  which  cover  the  style  of  Cranes- 
bills  and  Balsams.  These  plants  belong  to  Australia  and  the  islands 
of  the  Southern  Ocean,  or  only  advance  into  India  in  the  form  of  a 
Scccvola.  There  are  14  genera  and  150  species.  The  order  is  allied 
to  Lobeliacece  and  Stylidiaceas. 

GOODYERA,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacew,  and  the  tribe  Limodoreoz.  It  has  a  ringent  perianth  ;  the 
lips  entire,  included,  saccate  at  the  base  ;  the  stigma  rostellated,  sub- 
cordate  ;  the  rostellum  erect,  bipartite,  with  a  large  squarish 
appendage  between  its  slender  segments.  One  species  of  this  genus, 
G.  rcpens,  is  found  in  Scotland.  It  has  a  stem  6  to  8  inches  high, 
with  the  radical  leaves  ovate,  stalked,  reticulated,  and  the  whole 
upper  part  of  the  plant  covered  with  minute  stalked  glands.  It  is 
found  principally  in  fir-forests.    (Babington,  Manual.) 

GOOSANDER.  [Ducks.] 

GOOSE.  [Ducks.] 

GOOSEBERRY.  [Ribes.] 

GOOSE-GRASS.  [Galium.] 

GORAL.  [Antilope.e.] 

GORE-BILL.  [Belone.] 

GORGON  I  A,  a  genus  of  Animals  belongiug  to  the  order 
Polypi/era,  and  the  type  of  the  family  Gorgoniada:.  It  has  the 
following  generic  characters  : — Polype-mass  rooted,  arborescent,  con- 
sisting of  a  central  axis  backed  with  a  polypiferous  crust ;  the  axis 
horny,  continuous,  and  flexible,  branched  in  co-equality  with  the 
polype-mass ;  the  crust  when  recent  soft  and  fleshy,  when  dried 
porous  and  friable ;  the  orifices  of  the  polype-cells  more  or  less 
protuberant.  The  species  of  Gorgonia  thus  defined  are  not  numerous. 
Dr.  Johnston  enumerates  four  species  as  being  found  on  the  British 
coasts. 

G.  verrucosa,  the  Wai  ted  Sea-Fan,  is  somewhat  fan-shaped,  much 
and  irregularly  branched,  the  branches  cylindrical,  flexuous,  backed 
when  dry  w  ith  a  white  warted  crust ;  segments  of  the  cells  unequal. 
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obtuse.  This  polype  is  found  abundantly  on  the  whole  of  the  south 
coast  of  England.    It  lives  in  deep  water. 

G.  pinnata,  branched  and  pinnated,  the  branches  compressed; 
polype-cells  in  regular  rows  on  each  margin,  mammillate,  unarmed. 
This  species  was  dredged  by  Professor  E.  Forbes  and  Mr.  M' Andrew 
in  the  sound  of  Skye,  where  they  found  it  attached  to  stones  in  30 
fathoms  water. 

G.  placomus,  irregularly  .branched,  the  branches  disposed  in  a 
dichotomous  order  and  a  flattish  form,  cylindrical,  warty ;  cells 
protuberant,  conical,  surrounded  at  top  by  little  spines.  This  is  the 
Warted  Sea-Fan  of  Ellis,  and  is  found  on  tho  Cornish  coast,  but 
is  rare. 

G.  anceps,  the  Sea-Willow  of  Ellis.  It  is  branched,  sub-dichoto- 
mous  ;  branches  with  the  flesh  flat  on  each  side,  with  a  row  of  little 
mouths  along  both  the  margins.  This  is  a  rare  species.  It  was  found 
originally  by  its  describe?  Mr.  Dale,  near  Margate.  It  is  of  a  violet 
colour  when  fresh.    It  is  a  doubtful  native  of  our  seas. 

G.  flabellum  has  been  found  on  British  coasts,  but  it  has  been 
undoubtedly  accidental. 

(Johnston,  British  Zoopihyles.) 

GORLANDITE.  [Lead.] 

GORSE.  [Ulex.] 

GOSHAWK.  [FALCONiDiE.] 

GOSSY'PIUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Mahacece,  common  to  both  the  Old  and  New  World,  and  which,  from 
the  hair,  or  cotton,  enveloping  its  seed  being  so  admirably  adapted 
fur  weaving  into  cloth,  is,  after  those  affording  food,  one  of  the  most 
important  groups  of  plants.  There  can  be  no  doubt  that  it  is  indige- 
nous in  America,  as,  besides  the  distinctness  in  species,  specimens  of 
cotton  still  attached  to  the  seeds,  as  well  as  cloth  fabricated  from  the 
former,  have  been  brought  by  Mr.  Cumming  from  the  Peruvian 
tombs.  Some  of  the  cloth,  consisting  of  chequered  squares  of  black 
and  white,  very  nearly  resembles  some  modern  patterns.  Humboldt 
has  moreover  stated  that  it  formed  the  only  clothing  of  the  natives  of 
Mexico,  and  is  one  of  the  plants  they  most  anciently  cultivated. 
With  respect  to  the  Old  World,  the  almost  universal  use  of  cotton  as 
clothing  in  the  East  is  well  known ;  and  as  the  species,  so  far  as  ascer- 
tained by  botanists,  appear  to  be  Indian  and  Chinese,  the  historical 


investigation  is  interesting  as  proving  an  early  com  munication  between 
the  civilised  nations  of  remote  antiquity.  Though  Kossellini  incorrectly 
states  that  cotton  was  employed  as  mummy-cloth,  it  must  have  been 
known  to  the  ancient  Egyptians,  as  he  found  some  of  the  seed  in 
one  of  the  monuments  of  Thebes.  In  later  times,  we  learn  from 
Arrian  that  muslin  was  exported  from  India  to  the  Arabian  Gulf, 
and  from  that  country  cotton  was  no  doubt  first  made  known  to  the 
rest  of  the  world. 

The  Sanscrit  name  of  the  Cotton-Plant  is  '  karpasi,'  and  the  Hindoo 
'kupas;'  the  cotton  itself  is  in  the  latter  language  called  'rooi.'  The 
former  is  interesting,  as  'karpasus'  occurs  in  the  'Periplus'  of  Arrian, 
and  is  rendered  by  Dr.  Vincent  'fine  muslin.'  It  is  derived  from  the 
Sanscrit  '  karpasi,'  from  which  probably,  as  indicated  by  the  editor  of 
'  Harris's  Dictionary,'  the  Hebrew  word  '  karpas,'  employed  in  the 
book  of  Esther  (chap.  i.  v.  6),  is  also  derived ;  so  likewise  the  Latin 
'  carbasus.'  Dr.  Royle,  in  his  'Essay  on  the  Antiquity  of  Hindoo 
Medicine'  (note,  p.  145),  infers,  that  as  in  the  above  passage  of  Esther, 
white,  green,  and  blue  hangings  fastened  to  pillars  of  marble  are 
described  in  the  court  of  the  garden  of  the  king's  palace ;  the  practice 
appears  similar  to  what  is  now  adopted  in  India,  where  calico  cur- 
tains, usually  in  red  and  white  stripes,  and  stuffed  with  cotton  (com- 
monly called  '  purdahs'),  are  employed  every  where  in  India,  and  at 
Delhi  even  in  the  king's  hall  of  audience.  This  consists  of  colonnades 
of  pillars  supporting  a  light  roof  in  the  court  before  the  private 
apartments  of  the  palace.  On  the  outer  rows  of  pillars  these  purdahs 
are  suspended ;  hence,  the  author  infers,  we  may  understand  the  use 
to  which  were  applied  the  rows  of  pillars  in  front  of  the  palace  in  the 
ruins  of  Persepolis. 

Cotton  was  no  doubt  in  later  times  cultivated  and  manufactured 
into  cloth.  Pliny  ( lib.  xix.  c.  1)  states  that  Upper  Egypt  produces 
a  small  shrub  which  some  call  'gossypion,'  others  'xylon,'  bearing 
fruit  like  a  nut,  from  the  interior  of  which  a  kind  of  wool  is  produced, 
from  which  very  white  and  soft  cloth  is  manufactured.  Had  it  been 
common  in  Egypt  in  the  time  of  Herodotus,  it  could  not  have 
escaped  him  ;  as  he  says  specially  of  the  Indians,  that  they  possess  a 
kind  of  plant  which,  instead  of  fruit,  produces  wool  of  a  finer  and 
better  quality  than  that  of  sheep :  of  this  the  natives  make  their 
clothes.  Nearchus  describes  the  dress  of  the  Indians  as  being  made 
of  flax  from  trees  ('  Library  of  Entertaining  Knowledge,'  Egypt.  Antiq., 
ii.  p.  125).  Theophrastus  (lib.  iv.  c.  9)  clearly  describes  the  cotton 
with  leaves  like  the  vine  as  being  abundant  in  the  Island  of  Tylos  in 
the  Persian  Gulf.  Heeren,  in  his  work  on  the  '  Commerce  of  the 
Ancients,'  comes  to  the  conclusion  that  these  plantations  of  cotton  in 
the  Island  of  Tylos  were  the  result  of  the  commerce  with  India,  the 
true  country  of  the  cotton.  The  inferences  from  these  quotations  of 
the  original  introduction  of  cotton  from  India  into  Egypt  are  in  some 
measure  confirmed  by  there  being  no  species  of  Gossypium  indigenous 
and  peculiar  to  the  latter  country.  In  conclusion,  it  is  necessary  to 
refer  to  the  facility  with  which  cotton  is  distinguished  from  linen  to 
controvert  the  assertion  of  Rossellini  that  it  was  always  employed 


for  mummy-cloth  ;  a3  the  result  of  numerous  observations  by  Bauer, 
&c,  with  the  most  powerful  microscopes  of  modern  times,  and  every 
variety  of  mummy-cloth,  has  proved  that  it  is  invariably  composed  of 
linen,  and  not  of  cotton  cloth.  The  one  fibre  is  easily  distinguished 
from  the  other;  that  of  cotton  having  a  flat  tape  or  riband-like 
appearance,  while  the  fibre  of  the  linen  has  a  round  tubular  and 
even-jointed  structure.  (Egypt.  Antiq.,  '  Library  of  Entertaining 
Knowledge,'  vol.  ii.  p.  182.) 

The  genus  Gossypium  is  characterised  by  having  a  double  calyx, 
of  which  the  inner  is  cup-shaped,  obtusely  5-toothed,  the  outer  or 
involucre  tripartite,  with  the  leaflets  united  at  the  base,  cordate,  with 
the  margins  irregularly  cut.  Stigmas,  3-5.  Capsules,  3-  or  5-celled, 
many-seeded.    Seeds  clothed  with  wool-like  hairs,  or  cotton. 

The  species  of  Gossypium  occupy  naturally  a  belt  probably 
exceeding  the  torrid  zo;ie  in  breadth,  but  in  a  cultivated  state  we 
have  cotton  now  extending  on  one  hand  to  the  south  of  Europe,  and 
Lower  Virginia  and  even  Maryland  in  the  United  States  of  America  ; 
while  on  the  other  we  have  it  as  far  south  as  the  Cape  of  Good  Hope, 
and  in  America  to  the  southern  parts  of  Brazil.  Within  these  limits 
it  may  also  be  seen  cultivated  at  considerable  elevations.  Baron 
Humboldt  mentions  having  seen  it  even  at  9000  feet  of  elevation  in  the 
Equinoctial  Andes,  and  in  Mexico  at  5500  feet.  Dr.  Royle  states  that  it 
is  cultivated  in  small  quantities  at  4000  feet  of  elevation  in  30°  N.  lat. 
in  the  Himalayas.  The  localities  suited  for  the  production  of 'cotton 
depend  as  much  upon  the  climate  as  the  soil,  and  also  upon  the  specific 
peculiarities  of  the  different  kinds  of  cotton  plants.  That  the  pro- 
duction of  cotton  is  so  much  influenced  by  external  circumstances  is 
not  more  remarkable  than  in  many  other  cultivated  plants ;  indeed, 
we  might  expect  it  to  be  more  so  from  the  susceptibility  of  this  hairy 
development  to  the  influence  of  situation.  Humboldt  has  remarked 
that  G.  Barladense,  G.  hirsutum,  and  G.  religiosum  flourish  in  a  climate 
where  the  mean  annual  temperature  is  from  82°  to  68°  ;  but  that 
G.  lierbaceum,  is  successfully  cultivated  where,  the  summer  heat  being 
75°  or  73°,  that  of  winter  is  not  less  than  46°  or  48°.  The  cultivation 
of  this  cotton  however  does  not  depend  so  much  on  winter  cold  as  on 
sufficient  length  of  suitable  summer  heat.  The  thermometer  in 
Upper  Virginia  is  sometimes  as  low  as  zero  of  Fahrenheit  in  winter, 
and  yet  cotton  can  be  cultivated  during  the  long  summer. 

It  is  remarkable  that  a  genus  so  important  for  its  product,  and  so 
long  known,  and  with  comparatively  so  small  a  number  of  species, 
should  yet  have  these  undetermined.  The  celebrated  De  Candolle 
states,  that  no  genus  more  urgently  requires  the  labours  of  a  mono- 
graph from  a  careful  botanist  who  could  have  the  opportunity  of 
seeing  the  species  in  a  living  state.  The  confusion  has  in  a  great 
measure  proceeded  from  botanists  absurdly  neglecting  the  cultivated 
in  their  search  for  new  species  ;  and  cultivators  being  incompetent  or 
unwilling  to  distinguish  varieties  from  species,  frequently  raising  the 
former  to  the  rank  of  the  latter,  because  the  produce,  in  which  alone 
they  are  interested,  happened  to  be  more  or  less  valuable.  In  the 
proceedings  of  the  East  Indian  Committee  there  is  an  interesting 
letter  from  Mr.  Spalding,  where  he  informs  us  that  the  American 
cultivators  confine  their  attention  to  such  plants  as  are  of  annual 
growth.  1st.  The  Nankeen  Cotton,  introduced  at  an  early  period. 
This  is  abundant  in  produce  ;  the  seed  covered  with  down,  the  wool 
of  a  dirty  yellow  colour,  and  usually  low  priced.  2nd.  The  Green- 
Seed  Cotton  with  white  wool,  which,  with  the  former,  is  grown  in  the 
middle  and  upland  districts,  whence  the  latter  is  called  Upland 
Cotton,  also  Short  Staple  Cotton,  and,  from  the  mode  in  which  it  was 
cleaned,  Bowed  Georgia  Cotton.  3rd.  The  Sea-Island  or  Long  Staple 
Cotton,  which  is  distinguished  by  the  black  colour  of  its  seed,  and 
by  the  fine,  white,  strong,  and  silky  long  staple  by  which  it  is  sur- 
rounded. This  is  grown  in  the  lower  parts  of  Georgia  and  South 
Carolina,  near  the  sea,  and  on  several  small  islands  which  are  not 
very  distant  from  the  shore. 

The  species  admitted  by  botanists  are  not  yet  clearly  determined. 
M.  De  Candolle  admits  13  species,  and  notices  others.  Two  have 
since  been  described  by  Dr.  Roxburgh,  one  by  Rceusch,  and  another 
in  the  '  Flore  de  Senegambie.'  Of  varieties  Mr.  Bennett  says  he  knows 
more  than  one  hundred  kinds,  and  that  they  appeared  to  him  never- 
ending.  Dr.  Royle,  the  most  recent  author  who  has  treated  expressly 
of  the  genus,  admits  eight  species,  in  which  are  absorbed  some  of 
De  Candolle's;  while  others  are  avowedly  unnoticed  for  want  of 
materials  for  satisfactory  determination.  But  from  his  own  observa- 
tions, Dr.  Roxburgh's  'Flora  Indica,'  as  well  as  from  Swartz,  'Observ. 
Bot.'  for  the  West  Indies,  and  the  specimens,  though  few,  in  the 
British  Museum,  it  is  probable  that  several  of  the  cultivated  species 
are  correctly  determined. 

G.  herbaceum  (Linn.),  which  is  herbaceous  in  temperate,  and 
usually  with  bi-triennial  stems  4-6  feet  high  in  tropical  countries,  is 
no  doubt  the  Xylon  s.  G.  antiquorum,  and  includes  also  the  G.  Indicv.ru 
of  Lamarck,  which  would  indeed  be  the  preferrible  name  for  this 
species.  The  younger  parts  of  the  stem,  as  well  as  the  flower-  and 
leaf-stalks,  hairy  and  marked  with  black  spots.  Leaves  hairy,  palmate, 
3-  (generally)  5-lobed,  lobes  broad  and  rounded  with  a  little  point,  or 
in  the  woody  varieties  sub-lanceolate  and  acute.  Stipules  falcate, 
lanceolate.  Flowers  of  a  lively  yellow  colour,  with  a  purple  spot 
near  the  claw.  Segments  of  exterior  calyx  dentate,  sometimes 
entire.   Capsules  ovate,  pointed,  3-  or  4-celled.    Seeds  free,  clothed 
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witli  finely-adhering  grayish  down  under  the  short-staple  white 
wool. 

This  and  its  varieties  are  those  chiefly  cultivated  in  India.  It  has 
been  procured  from  China  and  the  Malayan  Peninsula,  and  also  from 
Egypt.  Q.  punctatum,  from  Senegambia,  is  probably  a  variety.  It 
is  that  cultivated  in  the  Mediterranean  region,  and  must  have  been 
the  species  taken  to  America  from  Smyrna. 

0.  arboreum,  Linn.  Stem  arboreous,  15-20  feet,  sometimes  shrubby, 
young  parts  hairy,  tinged  of  a  reddish  colour.  Leaves  palmate,  3-  or 
4-lobed,  hairy,  dotted  with  blackish  spots  of  a  dark  green  colour ; 
lobes  elongated,  lanceolate,  sometimes  mucronate,  sinus  obtuse,  glands 
one,  sometimes  three.  Stipules  oval-shaped.  Flowers  solitary,  with 
short  peduncles,  red,  with  a  yellowish  tinge  near  the  claws.  Leaflets 
of  the  exterior  calyx  cordate,  ovate,  entire,  sometimes  dentate. 
Capsule  ovate-pointed,  3-  or  4-celled,  seeds  covered  with  a  greenish- 
coloured  fur,  enveloped  in  fine  silky  yellowish-white  wool.  This 
species  is  found  in  the  island  of  Celebes  and  in  every  part  of  India. 
It  is  noticed  among  lists  of  the  plants  of  Arabia,  and  also  of  Egypt. 
It  is  planted  near  temples  and  habitations  of  Faqueers  in  India, 
and  is  stated  to  be  sacred  to  the  Hindoo  deities,  and  therefore  employed 
only  for  making  muslin  for  turbans.  The  species  is  marked  G.  religio- 
sum in  Heyne's  '  Herbarium,'  and  one  specimen  of  G.  Barbadense  is 
marked  G.  arboreum  in  the  '  Linneau  Herbarium.' 

G.  religiosum.  Perennial.  Stem  3-4  feet,  branches  and  petioles  a 
little  velvety,  hirsute  towards  the  apex,  and  covered  with  black 
points.  Leaves  cordate,  superior  3-lobed,  inferior  5-lobed,  deeply 
divided;  lobes  ovate-acuminate,  entire,  pubescent  (some  of  the  lower 
ones  ovate-acuminate),  one  to  three  glands  ;  stipules  lanceolate, 
deciduous  (cordate  -  acuminate,  Roxb.).  Flowers  large,  fulvous, 
peduncles  short,  dotted ;  leaflets  of  the  exterior  calyx  large,  cordate- 
acuminate,  deeply  laciuiate,  hairy  and  dotted  ;  capsule  ovate- 
acuminate,  dotted,  3-  4-  or  5-celled  ;  seeds  black,  covered  with 
firmly-adhering  short  tawny  fur  under  the  long  tawny-coloured  wool. 


Gossypium  Barbadense. 
1,  branch  with  full  and  half-blown  flowers  ;  2,  capsule  burst  open,  showing- 
the  cotton  in  three  divisions  corresponding  with  the  cells  of  the  capsule ;  3,  a 
Eced  enveloped  with  cotton. 

There  is  considerable  confusion  with  respect  to  the  species  which 
should  be  called  G.  religiosum.  The  distinguishing  characteristic  of 
what  is  considered  such  at  present  is  the  having  tawny-coloured 
instead  of  white  wool.  There  are  at  least  two  distinct  localities  for 
this  kind  of  cotton,  one  Siam,  the  other  China.  From  the  latter 
country  it  was  introduced  both  into  India  and  America  under  the 
name  of  Nankin  Cotton.  Dr.  Royle  is  of  opinion  that  two  distinct 
species  yield  tawny-coloured  cotton ;  one  with  small  velvety-looking 


leaves  and  much  dotted  in  every  part,  of  which  he  has  seen  specimens 
from  Macao,  Tahiti,  and  Guzerat.  The  other  is  a  much  larger  plant, 
with  the  general  appearance  and  leaves  of  G.  Barbadense,  of  which 
there  are  specimens  in  the  '  East  Indian  Herbarium.'  Mr.  Wilkinson 
has  brought  specimens  from  Egypt  of  a  rather  tawny-coloured  cotton, 
with  brownish  seed,  free  from  fur,  which  he  says  is  there  called 
'  gotun  Hindee.' 

Q.  hirsutuni,  Linn.  Shrubby,  about  six  feet  high,  young  pods  very 
hairy.  Leaves,  the  upper  undivided,  cordate,  acute  ;  the  lower  3-  or 
5-lobed;  lobes  ovate,  acute  (triangular,  Roxb.),  hairy  on  the  under 
and  smooth  on  the  upper  surface.  Petioles  very  hairy,  dotted  with 
black  spots ;  glands  1  or  2  to  3 ;  stipules  lanceolate  (Cavanilles)  ; 
corolla,  base  yellow,  purplish  towards  apex  (uniform  yellow,  Roxb.); 
exterior  calyx  ovate-acute,  very  hairy,  cordate,  3-toothed  (Cav.  laci- 
niate,  Roxb.) ;  capsule  large,  ovate-acute;  seeds  many,  free,  clothed 
with  firmly-adhering  green  down  under  the  fine  long  white  wool. 
(Swartz.)  This  species  is  cultivated  in  Jamaica,  according  to  Swartz  ; 
and  would  appear,  from  the  description  of  the  seed,  to  be  the  Green- 
Seeded,  Short-Staple,  or  Upland  Cotton  of  the  Americans. 

G.  Barbadense.  Stem  shrubby,  6-15  feet,  smooth;  leaves,  the  upper 
3-lobed,  the  lower  5-lobed  ;  lobes  ovate,  acute,  smooth,  often  pubes- 
cent on  the  under  surface ;  leaflets  of  exterior  calyx  large,  deeply 
laciuiate ;  flowers  yellow ;  capsule  ovate,  acuminate,  smooth  ;  seeds 
8-12,  free,  oblong,  black,  and  without  any  other  pubescence  than  the 
long  fine  easily-separable  cotton.  Swartz  describes  this  species  as 
extensively  cultivated  in  the  West  Indies  :  it  is  also  the  G.  vitifolium 
of  Cavanilles.    It  is  one  of  the  cultivated  cottons  of  Egypt. 

It  is  more  than  probable  that  the  Sea-Island  or  Long  Staple  Cotton 
is  a  variety  of  this  species,  as  its  seeds  agree  in  character.  More  than 
this  it  is  not  possible  to  say,  as,  among  the  numerous  collections 
which  London  contains,  strange  to  relate,  there  are  none  in  which 
genuine  specimens  of  cultivated  cottons,  properly  named,  can  be  seen ; 
but  it  is  to  be  hoped  that  travellers  and  naturalists  will  be  induced 
to  pay  a  little  more  attention  to  the  products  of  a  country,  whether 
natural  or  the  result  of  art,  and  deposit  them  in  our  museums,  with 
the  plants  which  produce  them. 

Several  other  species,  as  G.  punctatum,  from  Senegal ;  G.  obtusifolium, 
from  Ceylon  ;  and  G.  Peruvianum,  from  Brazil,  have  been  described  ; 
but  Dr.  Royle  is.  of  opinion  that  all  the  species  of  cotton  may  be 
reduced  to  four — G.  Peruvianum  (G.  acuminatum);  G.  Indicium 
(G.  herbaceum)  ;  G.  arboreum, ;  and  G.  Barbadense. 

For  further  information  the  reader  is  referred  to  the  works  quoted 
above,  and  to  Royle's  '  Illustrations  of  the  Botany,  &c,  of  the 
Himalayan  Mountains.'    [Cotton,  in  Arts  and  Sc.  Div.] 

GOTHITE,  a  Mineral,  to  which  also  the  name  Lepidocrocite  is 
given.  It  is  a  hydrous  peroxide  of  iron,  differing  from  the  brown 
iron-ore  by  containing  half  as  much  water.  The  crystals  are  of  a 
brown  colour,  and  blood-red  by  transmitted  light  when  sub-trans- 
parent. It  has  a  hardness  of  5  ;  and  a  specific  gravity  of  4  to  4-2.  It 
is  found  with  haematite  at  Eisenfeld  in  Nassau,  at  Clifton  near  Bristol, 
at  Lostwithiel  and  Botallack  in  Cornwall,  also  in  Siberia. 

GOUR.  [Bovidje.] 

GOURD,  a  kind  of  fruit  obtained  from  various  plants  of  the  natural 
order  Cucurbitaceos.  In  countries  having  hot  and  dry  summers  the 
different  kinds  of  this  fruit  are  held  in  high  estimation,  and  are  a 
valuable  article  of  consumption,  acquiring  a  very  large  size,  abounding 
in  nutritious  matter,  and  being  moreover  very  wholesome.  The 
largest  is  the  kind  called  Potiron  Jauue  by  the  French,  which  some- 
times weighs  above  2  cwt.  All  the  most  esteemed  kinds  belong  to  the 
genus  Cucurbita,  the  species  of  which  are  almost  entirely  destitute  of 
the  bitterness  that  renders  other  fruits  of  the  same  natural  order  unfit 
for  food  :  thus  the  Vegetable  Marrow  is  supplied  by  the  Cucurbita 
ovifera  ;  the  Potiron  by  G.  mgixima  ;  the  Squash-Gourd,  a  very  deli- 
cate sort,  and  perhaps  the  most  agreeable  of  all  when  cooked  in  a  very 
young  state,  by  G.  melopepo  ;  and  the  Orange-Gourd  by  C.  aurantia. 
Bottle-Gourds,  which  are  bitter  and  dangerously  drastic,  are  the  fruit 
of  Lagenaria  vulgaris  ;  while  what  is  called  the  Colocynth-Gourd,  a 
powerful  purgative,  is  in  reality  a  kind  of  melon,  the  Cucumis 
colocynthis.    [Cucurbit  ace^e.] 

GOWDIE,  a  name  for  the  fish  called  the  Sword  Dragonet. 
[Callionyhus.] 

GOWDNOOK.  [Scomberesox.] 

GRACILLARIA.    [Alg^e;  Rhodymeniacejb.j 

GRACULA.  TCoracias.] 

GRAINING.  '[Leuciscus.] 

GRAINS  OF  PARADISE  are  hot,  acrid,  aromatic  seeds,  produced 
upon  the  coast  of  Guinea,  and  used  for  medicinal  and  other  purposes 
as  stomachic  and  cordial  stimulants.  They  are  produced  by  the 
Amomum  Grana  Paradisi  of  Linneeus,  and  Amomum  grandiflorum  of 
Smith.  [Amomum.] 

GRALLiE  (Wading-Birds),  the  fourth  order  of  the  class  Aves, 
according  to  Linnteus,  and  placed  by  him,  in  his  last  edition  of  the 
'Systema  Naturoe/  between  the  orders  A  nacres  (the  third)  and  Gallinoi 
(the  fifth). 

Linnteus  thus  characterises  the  Grallw : — Bill  (a  sounding  staff, 
'  bacillus  tentans ')  subcylindrical.  Feet  wading,  the  thighs  half  naked. 
Body  compressed,  the  skin  very  thin,  sapid ;  the  tail  short.  Food, 
consisting  of  animalcules,  obtained  in  marshes.   Nest  most  frequentlj 
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made  on  the  ground;  sexual  congress  varying  (' nuptiis  ranis'). 
Analogous  to  the  Bruta. 
The  same  author  divides  the  order  into  two  sections  : — ■ 

*    Feet  four-toed. 

Phcenicopterus,  Platalea,  Palamedea,  Mycteria,  Tantalus,  Ardea, 
Recurvirostra,  Scolopax,  Tringa,  Fulica,  Parra,  Rallus,  Psoplua, 
Cancroma. 

**    Feet  cursorial,  that  is,  3-toed. 
Hiemalopms,  Charadrius,  Otis,  Struthio. 

In  the  body  of  the  work  Linnseus  gives  the  following  definition  of 
the  Grallw : — Bill  subcylindrical,  rather  obtuse.  Tongue  entire,  fleshy. 
Thighs  naked  above  the  knees.  [Grallatores.] 

GRALLATO'RES  (Uliger),  the  fourth  order  of  Birds  according  to 
the  system  of  Mr.  Vigors,  the  Rasorcs  being  the  third,  and  the 
Natatores  the  fifth. 

Mr.  Vigors  considers  the  Grallatores  as  one  of  the  aberrant  groups 
of  the  class,  and  as  exhibiting  an  equally  circumscribed  sphere  of 
action  as  the  Rasores.  Holding  an  intermediate  station  between  the 
Gallinaceous  Birds,  which  are  restricted  to  the  land,  and  the  Nata- 
torial groups,  which  are  confined  to  the  water,  their  typical  groups 
appear  to  Mr.  Vigors  to  be  those  which  partake  most  equally  of  the 
advantages  of  both  elements ;  and  the  aberrant  groups  those  which 
discover  a  more  predominant  inclination  to  either.  "  Of  the  five 
families,"  continues  Mr.  Vigors,  "  into  which  the  order  before  us 
branches  out,  we  may,  in  this  point  of  view,  pronounce  those  two  to 
be  most  typical  which  inhabit  the  land,  but  derive  their  support  from 
the  water,  or,  to  speak  more  correctly,  which  derive  their  whole 
support  from  the  latter  element,  without  possessing  those  powers  of 
swimming  or  diving  which  are  peculiar  to  the  true  water-fowl.  The 
exclusive  food  of  such  groups  will  be  fish,  water  reptiles  and  insects, 
Mollusca,  and  animalcules  ;  and  their  distinguishing  external  charac- 
ters, length  of  legs  and  bill,  the  former  for  the  purpose  of  wading, 
the  latter  for  that  of  seizing  their  prey,  or  of  extracting  it  by  suction 
from  the  waters  or  marshes.  Of  the  three  remaining  families,  two, 
as  I  have  observed  in  an  early  part  of  this  inquiry,  will  be  found  to 
deviate  from  the  more  typical,  in  their  food  and  manners  being  more 
terrestrial,  and  their  general  appearance  and  structure  more  conform- 
able to  that  of  some  groups  of  the  preceding  order  of  Rasores  :  while 
the  third,  by  its  capability  of  swimming  and  the  rudiments  of  the 
natatorial  membrane  that  connects  the  fore  toes  of  some  of  its  species, 
equally  deserts  the  same  type,  and  goes  off,  on  the  other  hand,  to  the 
Natatores.  Taking  these  peculiarities  into  consideration,  we  may 
venture  to  view  the  order  according  to  the  following  arrangement, 
placing,  as  usual,  the  more  typical  families  in  the  centre  : — 

Gruidm. 

Ardeidw,  Leach. 
Scolopacida. 
Pallida;,  Leach. 
Charadriadw,  Leach. 

"  The  following  disposition  distinguishes  the  normal  and  aberrant 
families : — - 

Normal  Group. 

Bills  long,  principally  fitted  for  suction     .       .  {i^pacida;. 
Aberrant  Group. 

f  Rallidce. 

Bills  short,  and  fitted  for  capturing,  not  sucking  <  Charadriadx. 

\_  Gruidcc." 

The  species  that  enter  into  the  different  families  are  noticed  in  the 
articles  which  treat  of  them,  as  well  as  the  mode  of  union  between  cne 
family  and  another. 

Mr.  W.  S.  M'Leay,  in  his  paper  '  On  the  Comparative  Anatomy  of 
Certain  Birds  of  Cuba,'  observes  that  the  relations  of  analogy  pointed 
out  by  Linnfeus  between  Mammalia  and  Birds  are,  as  Hermann  has 
observed,  not  always  correct;  and  that  his  errors  have  arisen  from 
the  misfortune  of  his  not  detecting  the  natural  group  of  Aristotle  and 
Ray,  which  the  latter  has  called  Ungulata.  "  Having,"  says  Mr. 
M'Leay,  "  only  been  able  to  seize  Aristotle's  subdivisions  of  Ta  fiiv 
ovk  an<$>ob~6vTa,  he  lost  the  parallelism  of  analogy,  and  fell,  as  I  shall 
hereafter  show,  into  very  glaring  mistakes.  In  the  '  Systema  Naturae 1 
however  he  has  mentioned  that  very  striking  analogy  which  appears 
between  the  groups  of  Gh'allce  and  Bruta  [GralljeJ,  that  is,  accord- 
ing to  the  parallelism  of  analogy,  between  the  order  of  Grallatores 
and  Ungulata,  since  the  Bruta,  as  we  have  seen,  do  not  form  an  order, 
but  only  a  natural  subdivision  of  the  Ungulata.  That  this  analogy 
is  demonstrably  true,  I  deduce  from  the  following  facts.  Of  their 
respective  classes,  the  orders  of  Ungulata  and  Grallatores  contain 
examples  of  the  longest  legs  in  proportion  to  the  body — witness 
Camelopardalis  and  Hamantopus  (Himantopus  of  authors?).  Both 
orders  present  us,  in  groups  not  exactly  aquatic,  with  instances  of  the 
toes  being  soldered  together,  as  the  Horse;  or  connected  together 
with  a  web,  as. the  Flamingo.  Both  orders  present  us  with  the 
greatest  elongation  of  muzzle  or  facies — witness  Myrmecophaga  [Ant- 
Eater],  or  Antilope  (particularly  A.  Bubalus)  [Antilope.e],  and 


Scolopax  ;  and  also  with  the  most  depressed  form  of  muzzle — witness 
Hippopotamus  and  Platalea,  which  genera  also  afford  us  the  truest 
specimens  of  wading  Verlebrata.  In  both  orders  we  have  the  most 
elongated  claws — witness  Mcgalonyx  and  Parra.  Both  orders  afford 
us  the  swiftest  animals  in  running — as  the  Horse  and  Tachydromus  ; 
and  the  most  pugnacious  on  account  of  love— as  the  Bull  and  Machetes. 
The  Bull  moreover  and  the  Butor  (or  Botaurus,  for  hence  comes  the 
bird's  name)  [Bittern],  afford  us  the  loudest  and  hoarsest  voice  of 
their  respective  orders;  where  we  have  also  the  most  remarkable 
instances  of  the  upper  and  under  mandible  touching  each  other 
merely  at  their  base  and  point,  as  Myrmecophaga,  or  the  whole  of  the 
Ta  p.k v  ovk  a/j.<po56yra  of  Aristotle,  and  A nastom us,  Illig.  Both  orders 
exhibit  ornamental  appendages  to  the  head — as  the  antlers  of  the 
Stag  and  the  crown  of  the  Crane;  and  both  afford  us  the  only 
instances  of  true  horns,  as  Bos,  or  Rhinoceros,  and  Palamedea,  Linn. 
To  see  a  hundred  such  instances  of  resemblance  it  is  only  necessary 
to  walk  into  a  museum.  I  shall  therefore  only  further  say,  that  botli 
orders  contain  polygamous  animals,  are  generally  gregarious,  and 
more  graminivorous  than  granivorous,  being  essentially  inhabitants 
of  marshes  and  savannahs.  Thus  then  with  Linnseus  I  place  the 
Bruta,  or  rather  the  whole  order  of  Ungulata,  to  which  they  belong, 
opposite  to  the  Grallatores." 

Mr.  M'Leay  then  proceeds  to  observe  that  four  orders  in  each  class 
being  disposed  of,  it  follows  by  parallelism  of  analogy  that  the  Glires 
ought  to  be  placed  opposite  to  the  Rasores.  Bat  he  asks,  setting 
theory  wholly  aside,  is  this  position  true  in  fact  ?  Linnasus,  he 
remarks,  from  the  above-mentioned  error  in  his  series  of  affinity  con- 
sidered the  Rasores  to  be  analogous  to  his  group  of  Pecora.  But  this 
group,  according  to  Aristotle  and  Ray,  is  only  a  subdivision  of  Un- 
gulata, which  have,  Mr.  M'Leay  considers,  been  now  proved  to  be 
analogous  to  the  Grallatores.  If  therefore,  he  concludes,  Linuagus  be 
right  in  making  his  Bruta  analogous  to  the  order  of  Wading  Birds,  it 
follows  that  his  Pecora  must  be  so  also. 

In  the  same  paper  therefore  Mr.  M'Leay  gives  the  following  tables 
of  analogies  between  the  Mammalia  and  Aves  : — 

Animals  typically 

1.  Perm  carnivorous    ....  1.  Rapt  ores. 

2.  Primates  omnivorous     ....  2.  Insessores. 

3.  Glires  frugivorous    ....  3.  Rasores. 

4.  Ungulata  .  frequenting  the  vicinity  of  water  .  4.  Grallatores. 

5.  Cetacea  aquatic   5.  Natatores. 

Seansores.  Insessores.  Aves. 

Psittacidce  representing  the  .  Dentirostres,  and  therefore  the  .  .  .  Saptores. 

lihamphastidce  joining  the    .  Conirostres,  and  forming  part  of  the  Insessores. 

Cucidiilte  forming  part  of  the  Seansores,  and  joining  the   Rusorcs. 

Certhiadce  Joining  the  ....  Tcnuirostres,  and  representing  the  .  Grallatores. 

Picidce  representing  the  .  .  .  Fissirostres,  and  therefore  the  .  .  .  Natatores. 

The  latter  table,  Mr.  M'Leay  observes,  will  express  several  analo- 
gical relations  of  the  utmost  value,  and  the  reader  will  find  them  fully 
explained  in  Mr.  M'Leay's  memoir.  ('  Linn.  Trans.,'  vol.  xvi.  p.  1.) 

Mr.  Swainson  ('  Classification  of  Birds,'  vol.  i.)  remarks,  that  the 
grallatorial  or  tenuirostral  type  is  shown  in  birds,  as  in  quadrupeds, 
by  a  great  slenderness  and  elongation  of  the  jaws,  muzzle,  or  bill — ■ 
for  all  these,  he  states,  are  merely  different  terms  to  express  nearly 
the  same  thing  ;  "  The  notch  in  the  bill,  when  it  exists,  is  very  slight, 
and  the  feathers  of  the  front  are  considerably  advanced  upon  the 
base  of  the  upper  mandible.  The  opening  of  the  nostrils  is  very  long, 
often  tumid,  but  never  round.  Great  swiftness  either  of  foot  or  of 
wing  is  a  constant  indication  of  this  type.  Sometimes,  as  in  the 
Snipes,  both  these  characters  are  united ;  at  other  times,  as  we  see  in 
the  Humming-Birds,  this  swiftness  is  confined  only  to  flight ;  while 
in  some  few,  as  in  the  Flamingo,  the  wings  are  short,  but  the  feet  very 
long.  The  aperture  or  gape  of  the  mouth  is  generally  very  small,  as 
in  all  suctorial  animals, — witness  the  whole  of  the  typical  Grallatores, 
or  Waders,  and  their  representatives  the  Trochilidce.  The  smallest 
birds,  no  less  than  the  smallest  quadrupeds,  are  of  this  type,  which  is 
again  represented  by  the  little  gliriform  Mammalia." 

Mr.  Swainson  gives,  in  the  same  volume,  the  following  table  of 
analogies  : — 


Primary 

Orders 

Typical 

Orders  of 

Types. 

of  Birds. 

Characters. 

Quadrupeds. 

1. 

Typical 

Insessores 

Organs  of  prehension  and  general 
structure  highly  developed. 

Quadrnmana 

Suh-typical 

Iiaptores 

Carnivorous  ;  claws  retractile. 

Feree. 

3. 

Aquatic 

Natatores 

Live  and  feed  in  the  water ;  feet 
very  short  or  none. 

Cetaeea, 

4. 

Suctorial 

Grallatores 

Jaws  much  prolonged  ;  burrow  for 
their  food. 

Glires. 

5. 

Rasorial 

Rasores 

Head  with  crests  of  horn  or  fea- 
thers;   habits  domestic  ;  feet 
long,  formed  for  walking. 

Ungulata. 

Mr.  Swainson  considers  that  "  these  analogies  are  so  perfect,  and 
the  series  so  completely  in  unison  with  those  of  all  other  animals," 
that  he  deems  it  unnecessary  to  go  into  any  long  details. 

In  further  support  of  the  relation  between  the  Grallatores  and 
Glires  insisted  on  also  in  the  '  Natural  History  and  Classification  of 
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Quadrupeds,'  Mr.  Swainson  adverts  to  the  elongation  of  the  upper 
jaw  or  mandible  of  these  animals,  a  peculiarity  which  is  more  con- 
spicuous, he  says,  in  them  and  their  representatives  than  in  any  other 
groups.  "  If,"  continues  Mr.  Swainson,  "  we  examine,  for  instance, 
the  bill  of  the  woodcock  family,  we  find  that  its  termination  in  regard 
to  the  contour  gives  an  almost  ludicrous  resemblance  to  the  muzzle 
of  a  rat,  particularly  if  we  fancy  that  both  were  of  the  same  size. 
Now  it  is  perfectly  clear,  that  as  these  two  animals  when  feeding 
generally  insert  their  muzzle  in  the  ground,  so  there  can  be  no  doubt 
that  this  particular  formation  is  essential  to  that  propensity.  The 
only  quadrupeds,  again,  which  have  the  snout  inclining  upwards,  are 
of  the  gliriform  type ;  and  the  only  birds  iu  which  the  bill  takes  the 
same  direction  are  typical  of  the  OraUatores.  The  Sore.r,  Dasypus, 
&c,  are  all  types  of  the  gliriform  quadrupeds,  as  those  of  Trochilus, 
Avosetta,  Tringa,  are  of  the  grallatorial  structure  in  birds:  so  that 
the  resemblance  of  the  snout  of  Nasua  and  Avosetta  are  as  like  as  it 
is  possible,  considering  that  one  is  a  quadruped  and  the  other  a  bird. 
To  the  same  type  also  belongs  the  Echidna,  or  Porcupine  Ant-Eater, 
the  American  genus  Myrmecophaga,  and  the  Indian  Manis  :  all  these 
are  pre-eminently  characterised  by  that  great  prolongation  of  muzzle 
which  constitutes,  as  before  mentioned,  one  of  the  chief  characters  of 
the  type  we  are  now  illustrating."  We  have  given  Mr.  Swaiuson's 
own  words,  that  the  reader  may  have  an  opportunity  of  forming  his 
own  opinion  as  to  the  premises  and  conclusion  ;  and  we  must  further 
add,  with  reference  to  this  volume,  that  Mr.  Swainson  considers  that 
the  typical  structure  of  the  wading  foot  "  is  found  in  the  Sandpipers 
(Tringa),  Tatler3  (Totanus),  and  Snipes  (Scolopax)." 

In  the  second  volume  of  '  The  Classification  of  Birds,'  we  find  that 
Mr.  Swainson  considers  that  the  families  under  which  the  Waders  are 
•naturally  arranged  are  these: — "  1,  the  Ardeadce,  or  Herons ;  2,  the 
C  haradriadw,  or  Plovers;  3,  the  Tringida>,  or  Sandpipers;  4,  the 
Rallid(e,  or  Rails  ;  5,  the  Tantalidce,  or  Ibices  (Ibises)."  Mr.  Swainson 
is  of  opinion  that  the  2nd  and  3rd  are  the  typical  groups.  In  the 
same  volume,  farther  on,  we  find  the  families  of  the  OraUatores  in  the 
following  order : — Ardeada,  Tantalidce,  Rallidoi,  Scolopacidce,  Chara- 
driadce,  and  at  pages  28,  32,  &c,  will  be  found  other  analogical  tables 
and  explanations  regarding  the  order. 

Fossil  Grallatorcs. 

The  fossil  remains  of  the  families  of  this  order  will  be  noticed 
under  the  articles  which  treat  of  them.  But  we  may  here  state  that 
the  remains  of  Wading  Birds  occur  iu  various  strata.  For  instance, 
in  the  gypsum  of  the  Paris  Basin  (Tertiary — Eocene  period  of  Lyell) 
the  bones  of  birds  referrible  to  the  genera  Scolopax,  Tringa,  and  Ibis 
have  been  found ;  and,  in  the  fresh-water  formation  of  Tilgate  Forest 
(secondary  series)  Dr.  Mantell  found  the  remains  of  a  Wader  larger 
than  a  common  Heron.  But  this  bird  must  have  been  a  pigmy  when 
compared  with  those  gigantic  Waders  (apparently)  whose  footsteps 
Professor  Hitchcock  records  as  being  preserved  in  the  new  red-sand- 
stone of  the  valley  of  the  Connecticut.  The  professor  refers  these 
fossil  footsteps  to  at  least  seven  species  of  OraUatores  with  very  long 
legs,  and  ranging  from  the  size  of  a  snipe  to  twice  the  dimensions  of 
an  ostrich. 

These  footmarks,  which  Professor  Hitchcock  names  Onvithichnites, 
were  found  at  various  depths  beneath  the  actual  surface  in  quarries 
of  laminated  flagstones,  at  five  places  near  the  banks  of  the  river, 
within  a  distance  of  30  miles.  The  inclination  of  the  sandstone  is 
from  5°  to  30°,  and  the  tracks  appear  to  have  been  made  on  it 
before  the  strata  were  so  inclined.  Seven  of  these  tracks,  which 
the  professor  figures,  are  considered  by  him  to  have  been  made  by 
seven  different  species,  if  not  genera.  The  footsteps  appear  in 
regular  succession  on  the  continuous  track  of  an  animal  in  the  act  of 
walking  or  running,  with  the  right  and  left  foot  always  in  their  proper 
places.  There  is  occasionally  a  valuation  in  the  distance  of  the 
intervals  between  each  footstep  on  the  same  track,  but  to  no  greater 
amount  than  the  alteration  of  its  pace  by  the  bird  would  explain. 
Many  tracks  of  different  individuals  and  different  species  are  often 
found  crossing  each  other,  and  the  footsteps  are  sometimes  crowded 
together  in  the  same  manner  that  impressions  of  the  feet  of  ducks 
and  geese  are  left  on  the  muddy  shore  of  the  stream  or  pond  where 
they  resort.  The  professor  remarks,  however,  that  none  of  the  foot- 
steps appear  to  be  those  of  web-footed  birds ;  they  most  resemble, 
he  states,  those  of  GraUx  (Waders),  or  birds  whose  habits  resemble 
those  of  Gralla.  The  impressions  of  three  toes  are  usually  distinct, 
except  in  a  few  instances ;  that  of  the  hind  toe  is  mostly  wanting, 
as  in  the  footsteps  of  modern  Grallce.  But  we  must  now  draw  the 
reader's  attention  to  the  most  remarkable  among  these  footmarks, 
hitherto  found  in  one  quarry  only,  at  Mount  Thorn  near  Northampton, 
where  were  discovered  four  nearly  parallel  tracks  of  a  gigantic  bird, 
whose  foot  measured  15  inches  in  length,  exclusive  of  the  largest  claw, 
which  was  2  inches  in  length.  All  the  three  toes  were  broad  and 
thick.  In  one  of  the  tracks  a  regular  succession  of  six  of  these 
enormous  footsteps  appeared  at  a  distance  of  4  feet  from  each  other; 
in  others  the  distance  varied  from  4  to  6  feet,  and  it  is  supposed 
that  the  latter  was  the  longest  step  of  this  bird-giant  whilst  it  was 
running. 

The  footsteps  next  to  be  noticed  are  those  of  another  enormous 
bird,  whose  toea  were  however  more  slender  than  those  of  the  last 


(Ornithichnitcs  giganteus),  but  measured  from  15  to  16  inches  in  length, 
exclusive  of  a  remarkable  appendage  extending  backwards  from  the 
heel  8  or  9  inches,  and  apparently  intended  to  sustain  the  animal 
when  walking  on  a  soft  bottom.  The  impressions  of  this  appendage 
bear  a  resemblance  to  those  of  wiry  feathers  or  coarse  bristles,  which 
appear  to  have  sunk  into  the  mud  and  sand  nearly  an  inch  deep ;  but 
the  toes  had  sunk  much  deeper,  and  the  mud  was  raised  into  a  ridge 
several  inches  high  round  their  impressions,  similar  to  the  elevation 
round  the  track  of  an  elephant  in  clay.  Six  feet  sometimes  seem  to 
have  made  the  length  of  this  bird's  stride.  Other  tracks  indicate 
shorter  steps ;  and  the  smallest  impression  tallies  with  a  foot  of  only 
an  inch  long,  with  a  step  ranging  from  3  to  5  inches.  It  is  to  be 
noted  that  in  every  track  the  length  of  the  step  increases  with  the 
size  of  the  foot,  and  is  much  longer  than  the  steps  of  any  known 
existing  species  of  birds.  A  greater  length  of  leg  is  thence  inferred 
than  that  of  modern  Wading  Birds;  and  it  is  considered  that  the 
steps  which  are  4  feet  asunder  probably  indicate  a  leg  of  6  feet  iu 
length. 

The  margin  of  shallow  water  subject  to  changes  of  level,  and  in 
whieh  sediments  of  sand  and  mud  were  alternately  deposited,  appears 
to  have  been  the  locality  where  these  ancient  birds  congregated.  The 
inferred  length  of  limb  would  have  been  well  adapted  for  wading  in 
such  a  place. 

The  bones  of  fishes  only  (Palxothrissum)  have  yet  been  found  in 
the  rock  that  has  transmitted  to  us  these  footsteps,  "  which  are  of  the 
highest  interest  to  the  paleontologist,  as  they  establish  the  new  fact 
of  the  existence  of  birds  at  the  early  epoch  of  the  new  red-sandstone 
formation ;  and  further  show  that  some  of  the  most  ancient  forms  of 
this  class  attained  a  size  far  exceeding  that  of  the  largest  among  the 
feathered  inhabitants  of  the  present  world,  and  were  adapted  for 
wading  and  running  rather  than  for  flight." 

(American  Journal  of  Science  and  Arts,  vol.  xxix. ;  Buckland, 
Bridgewatcr  Treatise.) 

GRAMINA'CE^E,  or  GRASSES,  are  a  very  extensive  and  important 
natural  order  of  Endogenous  Plants,  comprehending  many  of  the 
most  valuable  pasture  plants,  all  those  which  yield  corn,  such  as 
wheat,  barley,  and  maize,  the  sole  source  of  colonial  sugar  in  the 
sugar-cane,  and  the  most  fragrant  of  all  plants  in  the  form  of  Andro- 
pogons.  Their  structure  is  among  the  most  simple  of  the  perfect 
forms  of  vegetation;  a  stem  clothed  with  alternate  leaves  whose 
stalks  are  universally  thin,  and  constituting  as  many  sheaths  to  guard 
the  young  and  rapidly  growing  shoots,  a  few  rudimentary  leaves 
collected  at  the  ends  of  the  branches  of  inflorescence,  and  constituting 
flowers,  a  very  small  number  of  stamens,  and  a  single  seed  inclosed 
iu  a  thin  pericarp,  are  all  that  nature  provides  to  enable  these  plants 
to  preserve  their  race  and  to  distinguish  their  numerous  kinds  from 
one  another.  Yet,  with  such  a  simple  apparatus,  many  thousand 
species  are  so  precisely  characterised  that  the  natural  order  of  Grasses 
is  perhaps  one  of  the  easiest  to  study  and  arrange,  provided  the  task 
be  commenced  upon  right  principles.  The  floral  leaves,  called  glumes, 
paleoe,  and  scales,  offer  a  prodigious  nrmber  of  different  appearances, 
according  to  the  manner  in  which  they  are  combined  or  modified ; 
and  the  inflorescence,  the  number  of  stamens,  the  texture  of  the 
parts,  or  the  relation  of  the  sexes  to  each  other,  afford  additional 
means  by  which  the  distinctive  characters  are  varied. 

This  is,  no  doubt,  one  of  the  wise  provisions  of  Providence  by 
which  man  is  enabled  to  distinguish  good  from  evil,  the  useful  from 
the  useless,  the  profitable  from  the  unprofitable.  For  in  no  class  of 
plants  is  it  more  necessary  than  in  grasses  to  know  how  to  choose 
between  different  species.  For  instance,  most  grasses  are  saccharine 
and  nutritious  to  cattle,  but  the  species  of  Holcus,  Bromus,  &c,  are 
as  frequently  worthless.  There  is  a  great  difference  between  the 
value  of  grasses  for  pasture ;  certain  kinds  suit  the  meadows,  others 
marshes,  others  upland  fields,  and  others  bleak  and  sterile  hills,  where 
they  furnish  valuable  food  for  sheep  :  these  kinds  will  not  grow  indis- 
criminately, or  are  not  equally  suitable  for  different  soils  and  situations, 
and  it  is  therefore  essential  for  the  husbandman  that  he  should  be 
capable  of  discriminating  between  them.  Some  indicate  the  quality 
of  soil :  the  species  of  Uactylis,  Holcus,  and  Bromus  are  inhabitants 
of  sterile  land;  the  Festucx  and  Alopecuri  of  better  soil;  while 
various  Poos  and  Cynosurus  are  found  only  in  pasture-land  of  excellent 
quality.  Most  grasses  are  perfectly  harmless,  if  not  nutritious  ;  yet 
the  single  species  Lolium  tcmulentum  is  a  deleterious  species  in  the 
midst  of  harmless  Lolia  ;  and  Bromus  purgans  and  Festuca  quadriden- 
tata  afford  similar  instances  of  this  singular  exception  to  ordinary 
rules. 

For  these  and  similar  reasons,  classification,  which  at  all  times  is  so 
necessary,  here  becomes  the  very  foundation  of  all  correct  knowledge, 
and  it  has  accordingly  very  particularly  excited  the  attention  of  syste- 
matic botanists  from  the  time  when  the  general  term  Gramen  was 
broken  up  by  Linnaus  into  a  number  of  different  genera.  It  is  not 
desirable  in  this  place  to  show  by  what  degrees  the  knowledge  of 
botanists  upon  this  subject  has  advanced  from  the  days  of  Linnseus 
up  to  the  present  time.  Those  who  are  desirous  of  gaining  this 
information  should  consult  Palisot  de  Beauvois'  '  Agrostographie,' 
published  at  Paris  in  1812,  and  the  subsequent  writings  of  Brown, 
Kunth,  Nees  von  Esenbeck,  and  Trinius.  We  shall  confine  ourselves 
to  a  general  technical  description  of  the  order,  partly  founded  upon 
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the  '  Agrostographia  synoptica '  of  Kunth,  and  to  brief  characters  of 
its  tribes  as  they  stand  in  the  '  Genera  Plantarum  '  of  Endlicher. 

General  Character. — Roots  in  all  cases  fibrous;  stern,  called  culm 
by  some  authors,  cylindrical,  rarely  oompressed,  varying  in  length 
from  a  few  inches,  as  in  Knappia  agrostidea,  to  80  or  90  feet,  as  in 
the  Bamboo ;  usually  fistular,  except  at  the  joints,  where  it  is  always 
solid ;  sometimes  solid  throughout,  a3  in  the  Sugar-Cane  ;  coated  with 
silex,  which  is  also  secreted  occasionally  in  lumps  in  the  hollows  of 
the  stem  under  the  form  of  the  opalescent  substance  called  'tabasheer;' 
in  most  cases  only  of  annual  duration,  but  sometimes  shrubby  or 
arborescent.  Leaves  one  to  each  node,  with  a  sheathing  petiole,  the 
limb  membranous,  usually  narrow  ;  the  sheath  quite  surrounding  the 
stem,  slit  on  one  side,  usually  with  a  ligula  at  the  apex.  Spikelets 
terminal,  panicled,  racemose,  or  spiked ;  sometimes  immersed  in  the 
thickened  rachis ;  very  seldom  several  fascicled,  or  united  together, 
and  surrounded  by  a  general  spa,the.  Flowers  hermaphrodite,  or 
polygamous,  sometimes  monoecious,  very  rarely  dioecious,  destitute  of 
true  calyx  or  corolla,  surrounded  by  a  double  set  of  bracts,  the 
outer  constituting  the  glumes  (or  calyx  of  some  authors),  the  inner 
the  palea:  (or  corolla  of  others) ;  all  together  forming  a  distichous 
spikelet  of  one  or  more  florets.  Glumes  alternate,  the  outer  usually 
the  largest  and  most  distinctly  ribbed,  and  often  having  its  midrib 
extended  into  a  beard  or  awn ;  sometimes  both  awned ;  some- 
times the  lower  glume  only  present ;  occasionally  both  absent ; 
these  glumes  are  only  found  at  the  base  of  the  spikelets,  and  may 
belong  to  one  floret  only  or  to  many.  Palea?  usually  in  pairs,  and 
alternate  with  each  other ;  the  lower  and  outer  1-3-many-veined, 
usually  keeled,  awned  or  awnless ;  the  upper  and  inner  usually  two- 
veined,  more  membranous,  smaller,  awnless,  sometimes  absent. 
Hypogynous  scales  regarded  by  Kunth  as  remains  of  the  ligula ;  by 
most  other  botanists  as  the  rudiments  of  a  corolla,  usually  two  on 
each  side  of  the  base  of  the  inner  palea ;  sometimes  a  third  is  added 
in  front  of  the  inser  palea ;  sometimes  united  with  each  other,  some- 
times deficient.  Stamens  hypogynous,  usually  definite,  very  rarely 
indefinite  ;  if  six  or  three,  placed  all  round  the  ovary  ;  if  fewer  than 
three,  placed  next  the  outer  palea  ;  filaments  long  and  flaccid ;  anthers 
versatile,  linear,  bifid  at  each  end.  Ovary  solitary,  simple,  with  two 
styles  (rarely  three),  each  having  a  feathered  or  branched  stigma, 
one-celled,  with  a  single  ovule  attached  to  the  pericarp  by  the  whole 
side,  or  the  lower  part  of  the  side  next  the  upper  palea.  Fruit  a 
caryopsis  in  most  cases,  occasionally  an  utriculus ;  the  pericarp  thin 
and  membranous,  in  the  former  case  adhering  firmly  to  the  seeds,  in 
the  latter  distinct  from  it.  Seed  containing  a  large  quantity  of  floury 
albumen,  on  one  side  of  which  (that  next  the  lower  palea)  there  lies 
a  lenticular  embryo,  composed  of  a  thin  cotyledon,  whose  edges  are 
doubled  outwards  over  the  plumula  and  radicle,  which  therefore  press 
upon  the  side  of  the  pericarp  next  the  outer  palea.  The  plumula  is 
free,  and  consists  of  several  sheaths  overlying  each  other ;  the  radicle 
is  composed  of  several  tubercles  which  break  through  the  sides  of  the 
embryo  as  soon  as  germination  commences. 

Under  this  character  M.  Kunth  assembles  about  2500  species,  a 
number  far  below  the  real  amount,  which  is  probably  near  4000,  and 
M.  Endlicher  234  genera  (now  increased  to  291),  which  are  classified 
by  the  latter  botanist  as  follows  : — ■ 

Tribe  I.    Oryzew. — Spikelets  sometimes  1 -flowered,  with  the  glumes 
frequently  absent ;  sometimes  2-3-flowered,  with  the  lower  florets  con- 
sisting of  but  one  palea,  and  neuter,  the  upper  only  being  fertile.  Palea: 
of  a  stiff  papery  texture.   Flowers  often  unisexual,  usually  hexandrous. 
This  tribe  includes  the  following  genera : — 

Leersia.  Blepharochloa. 

Potamocklva.  Oryza. 

Potamophilu .  H ydrochlo  a . 

Zizania.  Hygroryza. 

Caryochloa.  Luziola. 

Ehrharta.  Tetrarrkcna. 

Microlcena.  Diplax. 

Pharus.  Leptaspis. 


rudiment  of  an  upper  floret ; 
hermaphrodite  or  male ;  or 
fertile,  the  rest  incomplete, 
shining,  hardened  in  the  fruit, 
the  following  genera  : — ■ 

Lygeum. 
Coix. 

Sclerachne. 

Cornucopia. 

Mibora. 

Limnas. 

Phleum. 

Chondrolmna. 

Phalaris. 

Holcus. 

Despretzia. 


or  2-flowered,  with  both  florets  either 
2-3-flowered,  with  the  terminal  floret 
Glumes  usually  equal.    Palea?  often 
Styles  or  stigmas  mostly  long.  It  includes 

Zea, 

Chionanchc. 

Polytoca. 

Crypsis. 

Alopecurus. 

Beckmannia. 

Fingerhuthia. 

Hilaria. 

Digraphis. 

Reynaudia. 


Phleum. 


Tribe  III.  Panicem. — Spikelets  2-flowered,  the  lower  floret  being 
incomplete.  Glumes  thinner  than  the  palea?,  the  lowermost  often, 
(ccasionally  both,  being  abortive.  Paleso  more  or  less  coriaceous  or 
papery,  usually  awnless,  the  lower  concave.  Caryopsis  compressed 
from  the  back.    It  includes — 


Reimaria. 

Milium. 

Olyra. 

Thrasya. 

TTrochloa. 

Panicum. 

Bluffia. 

Slenotaphrum. 

Berghausia. 

Thysanolwna. 

Oplismenus. 

Chammrhaphis. 

Setaria. 

Penicillaria. 

Trachyozus. 

Lappago. 

Latipes. 

Navicularia. 

Spinifex. 


Paspaltiin. 

Amphicarpum. 

Strcphium. 

Eriochloa. 

Rkynchelylruiu 

J chnanthus. 

Tsachne. 

Acrathcrum. 

Melinis. 

Chxtium. 

Berchtoldia. 

Pennisetum. 

Gymnothrix. 

Cenchrus. 

Anthephora. 

Lopholepis. 

Echinolcena. 

Thouarea. 

Nmrachnc. 


Oryza. 

Tribe  II.  Phalaridae. — Spikelets  hermaphrodite,  polygamous,  or 
rarely  monoscious ;  either  1-flowered,  with  or  without  a  stipitiform 


Strcptostachys. 

Tribe  IV.  Stipece. — Spikelets  1-flowered.  Lower  palea3  rolled 
inwards,  awned  at  the  apex,  and  usually  indurated  in  the  fruit ;  awn 
simple  or  trifid,  usually  twisted,  and  articulated  at  the  base.  Ovary 
stipitate.  Squamula?  usually  three.   Under  this  tribe  are  included — 

Oryzopsis.  Greenia. 

Piptatherum.  Lasiagrostis. 

Dichclachne.  Orthorapkium. 

Macrochloa.  Stipa. 

Eriocoma.  Strcptachnc. 

Aristida.  Stipagrostis. 

Tribe  V.  Agrostidea:. — Spikelets  1-flowered,  very  rarely  with  the 
awl-shaped  rudiment  of  an  upper  flower.  Glumes  and  palese  2, 
membranous-herbaceous ;  the  upper  palea  usually  aristate.  Stigmas 
usually  sessile.    This  tribe  includes — 
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JUUhlenbergia. 
Lycurus. 
Phippsia. 
Cinna. 

Echinopogon. 

Agrostis. 

Nowodworskya. 

Chceturus. 

Pereilema. 


Clomena. 

Coleanthus. 

Colpodium. 

Epicampes. 

Sporobolus. 

Gastridium, 

Polypogon. 

jEgopogon. 


Stipa. 


Apcra. 


Tribe  VI.  Arundinex. — Spikelets  either  l-flowered,  with  or  with- 
out the  rudiment  of  an  upper  floret,  or  maDy-flowered.  Florets 
usually  surrounded  or  covered  with  long  soft  hairs.  Glumes  and 
pale:e  2,  membranous-herbaceous,  the  former  usually  as  long  as  the 
florets  or  longer,  of  the  latter  the  lower  awned  or  awnless.  Usually 
tall  grasses.    It  includes — 

Sericura.  Calamagrostis. 

Deyeuxia,  Lachnagrostis. 

Pentapogon.  A  mmophila. 

A  rundo.  A  mpelodesmos. 


branous-herbaceous,  the  latter  awnless  or  awned,  the  former  perma- 
nent on  the  rachis,  and  the  anterior  one  inserted  higher  up  than  the 
other.  Spikes  digitate  or  panicled,  rarely- solitary.  Rachis  continuous, 
not  jointed.    It  includes — • 


J\Iiciochloa. 

Sch&ncfcldia. 

1  hmnnjvh 

L  If  II  II/. 

Dactyloctcn  iwni. 

EusiacJiys. 

Ghlovis. 

Leplochloa. 

Eleusine. 

Harpochloa. 

GtQJltXlTtX. 

Melanocenckris. 

Chondrosium. 

Opizia. 

Spartina. 

Eutriana. 

Atheropogon. 

Aristidiwm. 

Hcterostega. 

Triplathera. 

Triathera. 

Gymnopogon. 

Polyodon. 

Pentarhaphis. 

Polyschistis. 

Triama. 

Triplasis. 

Pleuraphis. 

Bromidium. 

Chloris. 


Graphephorum. 
Amphidonax. 


Pliragmiles. 
Gynerium. 


Calamagrostis. 

Tribe  VII.  Pappophorcte.— Spikelets  2-many-flowered,  the  upper 
withering.  Glumes  and  palefe  2,  membranous-herbaceous.  Lower 
palea  with  3  or  more  subulate  awned  divisions.  Inflorescence  capitate- 
spiked  or  panicled.    It  includes — 

Amphipogou.  Biplopogon. 

Trirhaph  is.  Pappophorum. 

Enncapogon.  Polyrh  aph  is. 

Em-aphis.  Cuttcea, 

Echinaria.  Catheslccum. 


Tribe  IX.    Avcncce.— Spikelets  2-many-flowered  ;  the  terminal  floret 
usually  withering.    Glume3  and  palea?  2,  membranous-herbaceous 
the  lower  palea  mostly  awned ;  the  awn  usually  dorsal  and  twisted. 
It  includes— 


Hierochloc. 

Ataxia. 

Gorynephorv.s. 

Dupontia. 

Airopsis. 

Lagurus. 

Colobanthus. 

Trichceta. 

Avena. 

Tristachya. 

Trichopterya. 

Brand  tia. 

Chatobromus. 

Triodia. 


Anthoxanthum. 

Podopogon. 

Deschampsia. 

A  ira. 

Trisetaria. 

Trisetwm. 

Rostraria. 

Acrospeliun. 

Arrhenatherum. 

Anisopogon. 

Eriachne. 

Dantkonia. 

Uralepis. 

Pommereulla. 


Enncapogon. 

Chloridi  a:— Spikelets  in  unilateral  spikes,  1 -many- 


Tribe  VIII. 
flowered;  the  upper  florets  withering 


Glumes  and  palese  2,  mem- 


Vanthonia. 

Tribe  X.    Fcstucece.— Spikelets  many-flowered,  rarely  few-flowered. 
Glumes  and  paleee  2,  membranous-herbaceous,  rarely  coriaceous,  the 
latter  usually  furnished  with  an  awn  which  is  not  twisted.  Inflores- 
cence almost  always  panicled.    It  includes — 
Bromida:. 


Scsleria. 

uEluiopui. 

Jjissantheliuiii. 

Phalaridium. 

Glyceria. 

Lophochhena. 

Eatonia. 

C'telachne. 

Chascolyt.runi. 


Poa. 

Eragroslis. 

Tetrachne. 

Genlotheca. 

Hydrochloa. 

Plcuropogon. 

Catabrosa. 

Briza. 

Calotheca. 


lose 
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Anthocliloa. 

Molinia 

Kceleria. 

Wangenhetraia. 

Lasiochloa. 

Cynosurus. 

Lamarclia. 

Lopkatherum. 

Plagia'lytrum. 

Amphibromus. 

Orthoclada. 

Biarrhena. 

Arundinaria. 

Phyllostachys. 

Clncsquea. 

Guadua. 

Schizostachyum. 

Beesha. 


Bambusidcv. 


Melica. 
Airochloa. 
Schismns. 
Dactylis. 
Urochlcena. 
Chrysurus. 
Ectrosia. 
Elytrophorus. 
Festuca. 
Bromus. 
Uniola. 


Arthrostylidium. 

Streptogyna. 

Merostachys. 

Nastus. 

Bambusa. 

Streptochceta. 


Briza. 

Tribe  XI.  Hordece. — Spikelets  3-many-flowered  ;  sometimes  1- 
flowered.  Terminal  floret  withering.  Glumes  (occasionally  deficient) 
and  palese  2,  herbaceous.  Stigma  sessile.  Ovary  mostly  hairy.  In- 
florescence spiked ;  spike  simple,  solitary ;  rachis  sometimes  winged. 
In  this  tribe  are  collected  the  Ccrealia,  namely,  wheat,  barley, 
rye,  &c.    It  includes — 


mostly  coriaceous.  Palea)  membranous,  awnless,  or  now  and  then 
awned.  Style  1-2,  sometimes  very  short,  or  altogether  absent.  It 
includes — 

Nardus.  Psilurus. 

Zepturus.  Oropctium. 

Ophiurus.  Ilemarthria. 

Vossia.  Mnesithea. 

Rotlbo&lla.  Ralzeburgia. 

Xerochloa.  Tripsacum. 
Manisuris. 

Tribe  XIII.  Andropogonece. — Spikelets  2-flowered  ;  the  lower  floret 
being  almost  always  incomplete.  Palea  thinner  than  the  glumes, 
usually  transparent.    It  includes — 

Pcrotis.  Zeptothrium. 

Zoysia.  Dimeria. 

Arthraxon.  Eriochrysis. 

Saccharum.  Imperata. 

Pogonatherum.  Erianthus. 

Eulalia.  Leptatherum. 

Apocopis.  Elionurus. 

Anthistiria.  Perobachne. 

Diectomis.  Apluda. 

Batratherum.  Hologamium. 

Lepeocercis.  Anatherum. 

Trachypogon.  Andropogon. 

Heteropogon.  Ischcemum. 

Pbgonopsis.  Thelepogon. 

Arthropogon.  Zeugites. 

Allotcropsis.  Blyttia. 


Loliu.ni, 
Secede. 

Gymnostichum. 

JEgilops. 

Puriana. 


Triticum. 
Eiymvs. 
Eordeum. 
Polyanthet  ix. 


Kordeum. 

Tribe  XII.  Rottbotllece. — Inflorescence  spiked  ;  the  rachis  in  most 
cases  jointed.  Spikelets  1-2-  or  very  rarely  3-flowered,  lodged  in 
hollows  of  the  rachis ;  either  solitary  or  in  pairs,  one  being  stalked 
and  withering.  One  floret  of  each  spikelet,  either  the  upper  or  the 
lower,  usually  incomplete.  Glumes  1-2,  sometimes  altogether  wanting, 
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Pogonatherum. 

The  following  list  of  British  genera  is  from  Babington's 
of  British  Botany  :' — 


Manual 


Digitaria. 

EchinocJdoa. 

Setaria. 

Phalaris. 

Anthoxanthum. 

Hierochloe. 

Phleum. 

Alopecurus. 

Knappia. 

Gastridiwm. 

Polypogon. 

Milium. 

Agrostis. 

Apera. 

Stipa. 

Arundo. 

Psamma. 

Phragmites. 

Cynodon. 

Spartina. 

Leersia. 

Sesleria. 

Zagurus. 

Aira. 

Corynephorus 

Trisetum. 

A  vena. 

Arrhenatherum. 

Holcus. 

Triodia. 

Kceleria. 

Melica. 

Molinia. 

Catdbrosa. 

Poa. 

Glyceria. 

Sclerochloa. 

Briza. 

Cynosurus. 

Dactylis. 

Festuca. 

Bromus. 

Serrafalcus. 

Brachy podium. 

Triticum. 

Lolium. 

Elymus. 

Hordeum. 

Nardus. 

Zepturus. 

"  The  family  is  very  numerous.  Persoon's  '  Synopsis'  contains  812 
species,  l-26th  part  of  all  the  plants  therein  enumerated.  In  the  system 
of  Roemer  and  Schultes  there  are  1800,  and  since  this  work,  were  it 
brought  to  a  conclusion,  would  probably  contain  40,000  in  all,  it  may 
be  assumed  that  the  grasses  form  a  2  2nd  part.  It  is  more  than 
probable  however  that  in  future  the  grasses  will  increase  in  a  larger 
ratio  than  the  other  phanerogamic  plants,  and  that  perhaps  the  just 
proportion  will  be  as  1  to  20  or  as  1  to  16.  Greater  still  will  be  their 
proportion  to  vegetation  in  general  when  the  number  of  individuals 
is  taken  into  account,  for  in  this  respect  the  greater  number,  nay 
perhaps  the  whole,  of  the  other  classes  are  inferior.  With  regard  to 
locality  in  such  a  large  family,  very  little  can  be  advanced. 
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"  Among  the  grasses  there  are  both  laud  and  water,  but  no  marine 
plants.  They  occur  in  every  soil,  in  society  of  others  and  alone, 
the  last  in  such  a  degree  as  entirely  to  occupy  considerable  districts. 
Sand  appears  to  be  less  favourable  to  this  class,  but  even  this  has 
species  nearly  peculiar  to  itself.  The  diffusion  of  this  family  has 
almost  no  other  limits  than  those  of  the  whole  vegetable  kingdom. 
Grasses  occur  under  the  equator,  and  A  groat  is  algida  was  one  of  the 
few  plants  which  Phipps  met  with  on  Spitzbergen.  On  the  mountains 
of  the  south  of  Europe  Poa  disticha  and  other  grasses  ascend  almost 
to  the  snow  line,  and  on  the  Andes  this  is  also  the  case  with  P. 
malulensis  and  P.  dactyloides,  Deyeuxiarigida,  and  Festuca  dasyantha. 
The  greatest  differences  between  tropical  and  extra-tropical  grasses 
appear  to  be  the  following  :— 

"  1.  The  tropical  grasses  acquire  a  much  greater  height,  and  occasion- 
ally assume  the  appearance  of  trees.  Some  species  of  Bambusa  are 
from  50  to  60  feet  high. 

"  2.  The  leaves  of  the  tropical  grasses  are  broader  and  approach 
more  in  form  to  those  of  ' other  families  of  plants.  Of  this  the  genus 
Paspalus  affords  many  examples. 

"  3.  Separate  sexes  are  more  frequent  in  the  tropical  grasses.  Zea, 
Sorghum,  Andropogon,  Olyra,  Anthistiria,  Ischcemum,  jEgilops,  and 
many  other  genera  which  only  occur  in  the  torrid  zone,  and  are  there 
found  in  perfection,  are  monoecious  or  polygamous.  Holcus  is 
perhaps  the  only  extra-tropical  genus  with  separate  sexes. 

"  4.  The  flowers  are  softer,  more  downy,  and  elegant. 

"  5.  The  extra-tropical  grasses  on  the  contrary  far  surpass  the  tropical 
in  respect  of  the  number  of  individuals. 

"  That  compact  grassy  turf,  which  especially  in  the  colder  parts  of 
the  temperate  zones  in  spring  and  summer  composes  the  green 
meadows  and  pastures,  is  almost  entirely  wanting  in  the  torrid  zone. 
The  grasses  there  do  not  grow  crowded  together,  but  like  other 
plants,  more  dispersed.  Even  in  the  southern  parts  of  Europe  the 
assimilation  to  the  warmer  regions  in  this  respect  is  by  no  means 
inconsiderable. 

"  Arundo  donax  by  its  height  reminds  us  of  the  Bamboo,  Saecharum 
R'avennce,  S.  2'eneriffce,  Imperata  arundinacea,  Lagurus  ovatus,  Lygeum 
tpartum,  and  the  species  of  Andropogon,  jEgilops,  &c,  by  separate 
sexes  exhibit  tropical  qualities.  The  grasses  are  also  less  gregarious, 
and  meadows  seldomer  occur  in  the  south  than  in  the  north  of  Europe. 
The  generality  are  social  plants. 

"  The  distribution  of  cultivated  grasses  is  one  of  the  most  interest- 
ing of  all  subjects.  It  ia  determined  not  merely  by  climate  but 
depends  on  the  civilisation,  industry,  and  traffic  of  the  people,  and 
often  on  historical  events.  Within  the  northern  polar  circle  agricul- 
ture is  found  only  in  a  few  places.  In  Siberia  grain  reachea  at  the 
utmost  only  to  60°,  in  the  eastern  parts  scarcely  above  55°,  and  in 
Kamtschatka  there  is  no  agriculture  even  in  the  most  southern  parts 
(51°).  The  polar  limit  of  agriculture  on  the  north-west  coast  of 
America  appears  to  be  somewhat  higher,  for  in  the  more  southern 
Russian  possessions  (57°  to  52°)  barley  and  rye  come  to  maturity. 
Only  in  Europe,  namely  in  Lapland,  does  the  polar  limit  reach  an 
unusually  high  latitude.  Beyond  this  dried  fish,  and  here  and  there 
potatoes,  supply  the  place  of  grain. 

"  The  grains  which  extend  farthest  to  the  north  in  Europe  are  barley 
and  oats.  These,  which  in  the  milder  climates  are  not  used  for  bread, 
afford  to  the  inhabitants  of  the  northern  parts  of  Norway  and  Sweden, 
of  a  part  of  Siberia  and  Scotland,  their  chief  vegetable  nourishment. 
Rye  is  the  next  which  becomes  associated  with  these.  This  ia  the 
prevailing  grain  in  a  great  part  of  the  northern  temperate  zone, 
namely  in  the  south  of  Sweden  and  Norway,  Denmark,  and  in  all  the 
lands  bordering  on  the  Baltic,  the  north  of  Germany,  and  part  of 
Siberia.  In  the  latter  another  very  nutritious  grain,  buckwheat,  is 
very  frequently  cultivated.  In  the  zone  where  rye  prevails  wheat  is 
generally  to  be  found,  barley  being  here  chiefly  cultivated  for  the 
manufacture  of  beer,  and  oats  supplying  food  for  the  horses.  To  these 
there  follows  a  zone  in  Europe  and  Western  Asia  where  rye  disappears, 
and  wheat  almost  exclusively  furnishes  bread.  The  middle  and  the 
south  of  France,  England,  part  of  Scotland,  a  part  of  Germany, 
Hungary,  the  Crimea,  and  Caucasus,  as  also  the  lands  of  middle  Asia, 
where  agriculture  is  followed,  belong  to  this  zone.  Here  the  vine  is 
also  found,  wine  supplants  the  use  of  beer,  and  barley  is  consequently 
less  raised.  Next  comes  a  district  where  wheat  still  abounds,  but  no 
longer  exclusively  furnishes  bread,  rice  and  maize  becoming  frequent. 
To  this  zone  belong  Portugal,  Spain,  part  of  France  on  the  Mediter- 
ranean, Italy  and  Greece,  further,  the  countries  of  the  East,  Persia, 
Northern  India,  Arabia,  Egypt,  Nubia,  Barbary,  and  the  Canary 
Islands ;  in  these  latter  countries  however  the  culture  of  maize  or 
rice  towards  the  south  is  always  more  considerable,  and  in  some  of 
them  several  kinds  of  Sorghum  (Doura)  and  Poa  Abyssinica  come  to 
be  added.  In  both  these  regions  of  wheat,  rye  only  occurs  at  a  con- 
siderable elevation,  oats  however  more  seldom,  and  at  last  entirely 
disappear,  barley  affording  food  for  horses  and  mules.  In  the  eastern 
parte  of  the  temperate  zone  of  the  old  continent,  in  China  and  Japan, 
our  northern  kinds  of  grain  are  veiy  unfrequent,  and  rice  is  found  to 
predominate.  The  cause  of  this  difference  between  the  east  and  the 
west  of  the  old  continent  appears  to  be  in  the  manners  and  pecu- 
liarities of  the  people.  In  North  America,  wheat  and  rye  grow  as  in 
Europe,  but  more  sparingly.    Maize  is  more  reared  in  the  western 


than  in  the  old  continent,  and  rice  predominates  in  the  southern 
provinces  of  the  United  States.  In  the  torrid  zone,  maize  predomi- 
nates in  America,  rice  in  Asia  ;  and  both  these  grains  in  nearly  equal 
quantity  in  Africa. 

"  The  cause  of  this  distribution  is,  without  doubt,  historical,  for 
Asia  is  the  native  country  of  riee,  and  America  of  maize.  In  some 
situations,  especially  in  the  neighbourhood  of  the  tropics,  wheat  is 
also  met  with,  but  always  subordinate  to  these  other  kinds  of  grain. 
Besides  rice  and  maize  there  are  in  the  torrid  zone  several  kinds  of 
grain  as  well  as  other  plants  which  supply  the  inhabitants  with  food, 
either  used  along  with  them  or  entirely  occupying  their  place.  Such 
are,  in  the  new  continent,  Yams  (Bioscorea  alcUa),  the  Manihot 
(Jatropha  Manihot),  and  the  Batatas  (Convolvulus  Batatas),  the  root 
of  which  and  the  fruit  of  the  Pisang  (Banana  Musa)  furnish  universal 
articles  of  food  ;  in  the  same  zone  in  Africa,  Doura  (Sorghum),  Pisang, 
Manihot,  Yams,  and  Arachis  hypogwa;  in  the  East  Indies  and  on  the 
Indian  Islands,  Eleusine  coracana,  E.  stricta,  Panicum  frumentaceum, 
several  Palms,  and  Oycadacea;  which  produce  the  Sago,  Pisang,  Yams, 
Batatas,  and  the  Bread-Fruit  (Artocarpus  incisa).  In  the  islands  of 
the  South  Sea,  grain  of  every  kind  disappears,  its  place  being 
supplied  by  the  bread-fruit  tree,  the  pisang,  and  Tacca  pinnatifida.  In 
the  tropical  parts  of  Australia  there  is  no  agriculture,  the  inhabitants 
living  on  the  produce  of  the  sago,  of  various  palms,  and  some  species 
of  Arum. 

"  In  the  high  lands  of  South  America,  there  is  a  distribution 
similar  to  that  of  the  degrees  of  latitude.  Maize  indeed  grows  to 
the  height  of  7200  feet  above  the  level  of  the  sea,  but  only  predomi- 
nates between  3000  and  6000  feet  of  elevation.  Below  3000  feet 
it  is  associated  with  the  pisang  and  the  above  mentioned  vegetables, 
while  from  6000  to  9260  feet  the  European  grains  abound  :  wheat  in 
the  lower  regions,  rye  and  barley  in  the  higher,  along  with  which 
Chenopodium  Quinoa  as  a  nutritious  plaut  must  also  be  enumerated. 
Potatoes  alone  are  cultivated  from  9260  to  12,300  feet.  To  the  south 
of  the  tropic  of  Capricorn,  wherever  agriculture  is  practised,  consider- 
able resemblance  with  the  northern  temperate  zone  may  be  observed. 
In  the  southern  parts  of  Brazil,  in  Buenos  Ayres,  in  Chili,  at  the 
Cape  of  Good  Hope,  and  in  the  temperate  zone  of  Australia,  wheat 
predominates ;  barley  however  and  rye  make  their  appearance  in  the 
southernmost  parts  of  these  countries,  and  in  Van  Diemen's  Land.  In 
New  Zealand  the  culture  of  wheat  ia  said  to  have  been  tried  with 
success,  but  the  inhabitants  avail  themselves  of  the  Acrostichum 
furcatum  as  the  main  article  of  sustenance.  Hence  it  appears  that  in 
respect  of  the  predominating  kinds  of  grain,  the  earth  may  be  divided 
into  five  grand  divisions,  or  kingdoms  —  the  kingdom  of  rice,  of 
maize,  of  wheat,  of  rye,  and  lastly  of  barley  and  oats.  The  first 
three  are  the  most  extensive ;  the  maize  has  the  greatest  range  of 
temperature,  but  rice  may  be  said  to  support  the  greatest  number  of 
the  human  race."   Schouw,  in  Jameson's  '  Philosophical  Journal.' 

The  uses  of  this  most  important  tribe  of  plants  for  fodder,  food,  and 
clothing,  require  little  illustration.  The  abundance  of  wholesome 
faecula  contained  in  their  seeds  renders  them  peculiarly  well  adapted 
for  the  sustenance  of  man;  and  if  the  Cereal  Grasses  only,  such  as 
Wheat,  Barley,  Rye,  Oats,  Maize,  Rice,  and  Guinea  Corn,  are  the  kinds 
commonly  employed,  it  is  because  of  the  large  size  of  their  grain 
compared  with  that  of  other  grasses ;  for  none  are  unwholesome  in 
their  natural  state  with  the  exception  of  Lolium  temulentum,  a 
common  weed  in  many  part3  of  England,  the  effects  of  which  are 
undoubtedly  injurious.  Bromus  purgans  and  catharticus  are  said  to 
be  emetic  and  purgative ;  Bromus  mollis  is  also  unwholesome,  and 
Festuca  quadridentata  is  said  to  be  poisonous ;  Molinia  varia  ia 
injurious  to  cattle ;  and  some  other  species  are  supposed  to  affect 
the  milk  of  cows  which  graze  upon  them. 

Among  corn-plants  not  generally  known  may  be  mentioned  Eleusine 
caracana,  called  Natchnee  on  the  Coromandel  coast,  and  Nagla  Ragee, 
or  Mand,  elsewhere  in  India;  Setaria  Germanica,  yielding  German 
millet ;  and  Panicum  frumentaceum.    There  are  many  other  species. 

The  value  of  grasses  as  fodder  for  cattle  is  hardly  less  than  that  of 
corn  for  human  food.  The  best  fodder-grasses  of  Europe  are  usually 
dwarf  species,  or  at  least  such  as  do  not  rise  above  four  or  five  feet 
from  the  ground.  The  most  esteemed  are  Lolium  pcrenne,  Phleum, 
and  Festuca  pratensis  ;  Cynosurus  cristatus,  and  various  species  of  Poa 
and  dwarf  Festuca.  The  fodder-grasses  of  Brazil  are  of  far  more 
gigantic  stature,  and  perfectly  tender  and  delicate.  In  Australia 
the  favourite  is  Anthistiria  australis,  or  Kangaroo  Grass;  in  India 
A.  ciliata  is  also  in  request ;  but  the  most  common  Indian  fodder- 
grass  is  Doorba,  Doorwa,  or  Hurryalee  (Cynodon  dactylon).  Gama 
Grass  (Tripsacum  dactyloides)  has  a  great  reputation  as  fodder  in 
Mexico ;  and  attention  has  lately  been  directed  to  the  Tussac  Grass  of 
the  Falklands  (Fettuca  flabellata),  a  species  forming  tufts  five  or  six 
feet  high,  and  said  to  be  unrivalled  for  its  excellence  as  food  for  cattle 
and  horses. 

The  fragrance  of  our  sweet  Vernal  Grass  is  by  no  means  confined  to 
it ;  other  species  possess  the  same  quality,  which  is  connected  with 
the  presence  of  aromatic  secretions,  which  have  in  part  recommended 
grasses  to  the  notice  of  medical  practitioners.  Sugar  is  a  general 
product  of  grasses.  It  exists  in  great  quantities  in  the  Sugar-Cane 
(Saecharum  officinarum).  Maize  so  abounds  in  it,  that  its  cultivation 
has  been  proposed  in  lieu  of  the  sugar-cane. 
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Fur  economical  purposes  Grasses  are  often  of  much,  importance. 
The  stroug  stems  of  the  bamboo  are  employed  instead  of  timber  and 
cordage.  The  cuticle  of  some  species  contains  silex,  which  occurs  in 
large  masses  after  the  burning  of  a  heap  of  corn  or  a  stack  of  hay  in 
the  shape  of  a  colourless  glassy  mass. 

For  an  account  of  the  diseases  of  this  tribe  of  plants  see  Entophyta, 
Ergot,  and  Fungi.  The  uses  of  various  species  are  described  under 
ANATHERUM,  COIX,  Eleusine.Cynodon,  Arundo,  Elymus,  Hordeum, 
Oryza,  Poa,  Secale,  Sorghum,  Zea,  and  Trittcum. 

(Lindley,  Vegetable  Ki n gdom  ;  Babington,  Manual  of  British  Botany.) 

GRAMMATITE.  .  [Hornblende.] 

GRAMMATOPHORA.  [Draconina.] 

GRAMPUS.  [Cetagea.] 

GRANADILLA.  [Fassiflora.] 

GRANATExli,  a  natural  order  of  Plants  separated  by  David  Don 
from  Myrtacem  [Myrtace/e],  and  containing  only  the  species  of  the 
genus  Punica.  [Punica.]  It  differs  from  Myrtacece  in  the  leaves  being 
destitute  of  glands,  and  in  being  without  the  intramarginal  vein,  as 
also  in  the  nature  of  its  fruit,  its  pulpy  seeds,  and  convolute  cotyledons. 
(G.  Don,  Dichlamydeous  Plants.) 

GRANATUM.  [Pdnica.] 

GRANITE,  one  of  the  most  abundant  rocks  seen  at  or  near  the 
surface  of  the  earth,  and,  from  the  variety  of  discussions  to  which  it 
has  given  rise,  one  of  the  most  celebrated.  Wherever  the  stratified 
rocks,  which  were  deposited  by  water,  are  seen  to  their  very  base, 
they  are  in  all  quarters  of  the  world  observed  to  rest  on  other  unstra- 
tified  rocks  of  the  nature  of  granite.  This  rock  appears  in  many 
instances  to  have  been  in  a  fluid  state  since  the  deposition  of  those 
strata  which  cover  it,  for  it  is  seen  to  penetrate  into  their  cracks  and 
fissures,  just  as  iron  enters  in  veins  the  cracks  of  the  sandstone  which 
forms  the  sides  or  bed  of  the  furnace.  The  fluidity  of  granitic  rocks 
is  now  almost  universally  attributed,  and  with  sufficient  reason,  to 
the  effect  of  great  heat  analogous  .in  its  origin  to  that  which  supplies 
the  energies  of  volcanoes,  but  probably  more  general  in  its  distribution 
and  more  uniform  in  its  action. 

It  is  impossible  to  say  how  much  of  the  Mass  of  the  earth  is 
composed  of  granitic  rocks,  though  from  the  ms^ter  thrown  up  by 
volcanoes  we  see  that  mineral  compounds  in  some  degree  analogous 
exist  to  considerable  depths.  To  what  extent  it  can  be  demonstrated 
that  the  sedimentary  stratified  rocks  have  been  derived  from  disinte- 
grated granites  is  yet  uncertain,  and  Sir  Charles  Lyell  has  recently 
introduced  the  consideration  of  the  more  difficult  question,  whether 
granite  has  not  been  produced  and  may  not  still  be  forming  by  the 
remelting  of  such  sedimentary  aggregates  into  the  general  mass  of  the 
interior  of  the  globe.  The  bare  mention  of  such  expanded  views 
shows  the  high  interest  which  attaches  to  the  contemplation  of 
granite.  [Geology.] 

Granite  is  one  of  the  most  beautiful  of  rocks,  and  viewed  mineralo- 
gically  its  composition  is  remarkable.  Mica,  felspar,  and  quartz,  in 
distinct  crystals,  or  else  filling  interstices  between  crystals,  constitute 
the  typical  varieties,  and  the  most  abundant  masses  of  granite  ;  but 
it  is  impossible  so  to  limit  the  signification  of  the  term.  Hornblende 
must  be  included  among  the  legitimate  constituents  of  granite,  if  we 
are  to  use  the  term  in  a  manner  at  all  consistent  with  geological 
experience  or  the  variations  of  granitic  compounds.  Other  minerals, 
especially  actinolite,  chlorite,  talc,  compact  felspar,  steatite,  garnet, 
zircon,  &c,  enter  into  and  sometimes  considerably  modify  the  aspect 
of  granite.  The  colours  vary  :  the  felspar  is  red,  gray,  yellow,  white, 
green ;  the  quartz  is  usually  clear  white  or  gray ;  the  mica  is  black, 
gray,  white,  brown,  and  in  various  degrees  silvery  ;  the  hornblende  is 
dark  green  or  black.  The  mica  and  felspar  are  invariably,  and  often 
(especially  in  cavities)  beautifully  crystallised ;  the  quartz  commonly 
fills  the  interstitial  spaces  left  by  these  minerals,  but  small  pyramidal 
crystals  of  quartz  in  great  perfection  may  be  sometimes  seen  imbedded 
in  the  faces  of  the  prismatic  felspar  crystals,  which  are  also  sometimes 
penetrated  by  the  filmy  plates  of  mica. 

Except  in  the  veins  which  ramify  into  stratified  rocks,  and  there 
grow  fine-grained  and  even  compact  (like  the  base  of  some  porphyries), 
granite,  as  its  name  implies,  shows  the  grains  of  its  component  parts  : 
the  size  of  these  varies  extremely.  The  mica  in  the  granite  of  Rubies- 
law,  near  Aberdeen,  forms  lamina?  some  inches  across ;  but  in  that  of 
Cornwall,  Skiddaw,  &c,  it  exists  in  small  plates ;  the  felspar  in 
graphic  granite  is  almost  one  huge  crystallised  mass ;  large  detached 
crystals  in  the  granites  of  Shap  and  Ren  Nevis  make  those  rocks 
porphyritic,  but  in  some  of  the  building  granites  of  Aberdeen  all  the 
ingredients  are  in  small  grains. 

The  proportion  of  the  ingredients  in  typical  granite  varies  greatly  : 
the  mica  is  sometimes  absent,  or  replaced  by  hornblende.  The  fol- 
lowing is  a  general  view  of  the  most  remarkable  granitic  mixtures,  to 
which  some  authors  apply  distinctive  names,  but  we  think  with  little 
advantage  to  geology.  Some  of  these,  mineralogically  speaking,  are 
identical  with  rocks  of  the  trap  family  [Syenite],  but  certainly  occur  as 
parts  of  a  granitic  series,  viewed  geologically.  (M'Culloch, '  On  Rocks.') 

Binary  Granite,  composed  of  two  ingredients  :  —  as  felspar  and 
mica,  quartz  and  felspar,  either  equally  blended  (as  in  Muncaster 
Fell,  Cumber-land),  or  in  segregated  portions  (as  the  graphic 
granite) ;  quartz  and  hornblende  (M'Culloch) ;  felspar  and 
hornblende. 


Granite  of  three  ingredients  (the  typical  varieties)  : — 

Quartz,  felspar,  and  mica,  uniformly  blended,  or  with  distinct 

additional  crystals  of  felspar,  then  called  Porphyritic  Granite. 
Quartz,  felspar,  and  hornblende.    (Syenite  of  authors.) 
Quartz,  felspar,  and  mica.    (Instead  of  the  mica,  chlorite  or  talc 
sometimes  appears.) 
Granite  of  four  ingredients  : — 

Quartz,  felspar,  mica,  and  hornblende,  or  actinolite.    (Syenite  of 
some  authors.) 

Quartz,  felspar,  mica,  and  compact  felspar,  or  porcelain  clay. 

Quartz,  felspar,  hornblende,  and  chlorite,  or  steatite.    [See  Sop.] 
GRAPE-HYACINTH.  [Mdscarl] 
GRAPE-VINE.  [Vitts.] 
GRAPHIDACE^E.  [Lichens.] 
GRAPHIS.  [Lichens.] 

GRAPHITE,  Plumbago,  Black  Lead.  This  substance  occurs  crystal- 
lised and  massive.  Primary  form  a  rhomboid.  Occurs  in  imbedded 
hexagonal  prisms.  Cleavage  parallel  to  the  terminal  planes  of  the 
prism,  very  distinct,  and  the  laminae  flexible.  Fracture  granular  and 
uneven.  Hardness  TO  to  2'0.  Colour  steel  or  blackish-gray.  Streak 
black,  shining.  Lustre  metallic  and  glistening.  Unctuous  to  the 
touch.    Opaque.    Specific  gravity  2'08  to  2'45. 

Found  in  Greenland  and  in  the  neighbourhood  of  Philadelphia  in 
the  United  States. 

The  massive  varieties  occur  amorphous,  in  reniform  masses  and 
irregular  nodules.    Structure  foliated,  granular,  compact. 

Found  in  various  parts  of  the  world.  That  of  Borrowdale  in 
Cumberland  is  of  the  best  quality  for  what  are  called  black-lead 
pencils ;  while  the  commoner  sorts  are  used  for  making  melting-pots, 
for  diminishing  the  friction  of  machiuery,  and  for  protecting  iron  from 
rusting.  That  which  is  imported  from  the  East  Indies  is  remarkably 
soft.  Plumbago  conducts  electricity,  is  infusible,  and  very  difficult 
of  combustion. 

Professor  Vanuxem  has  analysed  several  varieties  of  Graphite. 
No.  1  was  a  pure  specimen  from  Borrowdale,  and  No.  2  from  Bustle- 


town,  Pennsylvania.  „T  , 

'          '  No.  1.  No. 

Carbon   88-37  914 

Silica   5-10  '26 

Alumina           .              .       .       .  POO  — 

Water   1-23  0-6 

Oxides  of  Iron  and  Manganese  .       .  3'60  1-4 


99-30  99-0 

It  was  at  one  time  supposed  that  Graphite  was  a  carburet  of  iron, 
but,  in  the  opinion  of  Berzelius,  the  experiments  of  Karsteii  have 
proved  that  it  is  a  peculiar  form  of  carbon,  and  that  the  substances 
which  it  contains  are  in  a  state  of  mixture  merely  and  not  of  chemical 
combination. 

According  to  Dr.  Thomson,  Graphite  is  found  usually  in  primary  or 
transition  rocks.  At  Borrowdale  it  occurs  in  nests  in  a  greenstone 
rock,  which  constitutes  a  bed  in  clay-slate.  In  Inverness-shire  it 
occurs  in  gneiss ;  at  Arendal  in  Norway,  in  quartz-rock ;  and  in  the 
United  States,  in  felspar  and  mica-slate,  but  always  in  primary  rocks. 

The  material  for  lead-pencils,  when  of  the  finest  quality,  is  first  cal- 
cined and  then  sawn  up  into  strips  of  the  requisite  size,  and  commonly 
set  in  wood  (usually  cedar)  as  they  appear  in  the  market.  It  is  much  used 
now  in  small  cylinders,  without  wood,  for  ever-pointed  pencil-cases.  Gra- 
phite that  cannot  be  thus  used  for  pencils  is  reduced  to  a  powder,  and 
on  being  submitted  to  pressure  it  is  made  to  adhere  into  a  solid  mass, 
which  is  subsequently  cut  up  in  the  way  referred  to  above.  Graphite 
is  also  added  to  clay  for  making  a  kind  of  pottery.  It  is  also  exten- 
sively employed  for  diminishing  the  friction  of  machinery,  also  for 
the  manufacture  of  crucibles  and  furnaces,  which  withstand  a  great 
heat.  For  this  purpose  it  is  mixed  with  half  its  weight  of  clay.  It 
is  also  employed  as  a  wash  for  giving  a  gloss  to  iron-stoves  and  railings. 

GRAPSID^E,  Grapsoidians,  a  tribe  of  Brachyurous  Crustaceans 
belonging  to  the  family  of  Catametopes,  placed  by  M.  Milne-Edwards 
between  the  Gonoplaciansand  thefamily  of  the  Oxystomes,and  approach- 
ing in  his  opinion  nearer  to  the  tribe  of  Gonoplacians  than  to  the  Ocypo- 
dians.  He  gives  the  following  as  the  characters  of  the  Grapsoidians  : — 

Carapace  in  general  less  regularly  quadrilateral  than  in  the  Gono- 
placians and  Ocypodiaus  :  its  lateral  borders  are  nearly  always  slightly 
curved,  and  its  fronto-orbital  border  frequently  does  not  occupy  more 
than  about  two-thirds  of  its  transversal  diameter.  The  body  is  nearly 
always  compressed,  and  the  sternal  plastron  but  little  or  not  at  all 
curved  from  before  backwards.  The  front  is  nearly  always  strongly 
recurved,  or  rather  bent  down,  and  very  wide,  occupying  about  the 
half  of  the  anterior  border  of  the  carapace,  and  exceeding  on  each 
side  the  edge  of  the  lateral  borders  of  the  buccal  frame.  The  orbits 
are  oval-shaped  and  of  moderate  size ;  and  the  lateral  borders  of  the 
carapace  are  slightly  curved  and  nearly  always  trenchant.  The  ocular 
pedicles  are  large  and  short;  their  insertion  is  below  the  front,  and 
the  cornea  occupies  one-half  of  their  length.  The  internal  antennas 
are  sometimes  vertical  and  lodged  in  distinct  pits  (fossettes),  which 
are  open  at  the  upper  surface  of  the  carapace;  but  in  the  great 
majority  of  instances  these  organs  are  entirely  transversal  and  com- 
pletely covered  above  by  the  front ;  their  terminal  stem  is  nearly 
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always  of  tha  ordinary  length,  and  terminated  by  elongated  and 
multiarticulate  appendages  which  are  very  distinct.  The  external 
antenna;  here  fill  the  gap  which  exists  between  the  front  and  the 
inferior  orbital  border,  and  which  forms  a  communication  for  the 
antennary  pits  with  the  orbits.  Their  first  joint  is  nearly  always 
short,  but  rather  large,  and  nearly  entirely  covered  by  the  front. 
The  three  following  joints  and  the  terminal  stem  are  very  little 
developed.  The  anterior  border  of  the  epistome  is  always  placed  on 
the  same  line  as  the  inferior  border  of  the  orbit,  with  which  it  is 
continuous.  The  buccal  frame  is  but  little  or  not  at  all  narrowed  in 
front,  and  the  terminal  stemlet  of  the  external  jaw-feet  always  springs 
from  the  middle  of  the  anterior  border,  or  from  the  external  angle  of 
the  preceding  joint,  and  is  never  hidden  below  it.  The  palp  of  these 
jaw-feet  presents  nearly  the  same  form  as  in  the  crabs  ;  it  is  large,  and 
terminated  by  a  multiarticulate  appendage  bent  back  inwards  under 
the  third  joint  of  those  members.  The  sternal  plastron  is  not  very 
wide  backwards,  and  gives  insertion  to  the  intromissive  organs.  The 
disposition  of  the  feet  varies ;  those  of  the  first  pair  are  in  general 
short,  and  those  of  the  four  last  pairs  are  very  much  compressed ; 
these  last  are  sometimes  natatory,  a  character  which  is  not  met  with 
in  any  other  crustacean  of  this  family.  The  abdomen  is  composed  of 
seven  joints,  and  its  second  articulation  extends  nearly  always,  in  both 
one  and  the  other  sex,  as  far  as  the  origin  of  the  posterior  feet.  The 
thoracic  branchiae  generally  amount  to  seven  on  each  side.  The  epimere 
of  the  last  thoracic  ring  is  nearly  as  much  developed  as  that  of  the 
preceding  ring,  and  concurs  to  form  the  vault  of  the  flanks ;  thus  the 
superior  or  epimerean  cellule  of  this  penultimate  ring  does  not  cover 
the  cellule  which  corresponds  to  the  posterior  foot,  as  is  the  case  in 
the  Gecarcinians. 

The  greater  numbers  of  the  tribe,  as  far  as  the  manners  of  the 
crustaceans  composing  it  are  known,  live  on  the  shore,  or  on  the  rocks 
which  border  the  coasts ;  they  are  very  timorous,  and  run  away  with 
much  swiftness. 

M.  Milne-Edwards,  who  gives  the  above  definition  and  account  of 
the  Grapsoidians,  divides  the  tribe  into  seven  genera,  namely  : — 

Sesarma  (Say). — Carapace  quadrilateral,  nearly  equilateral  generally, 
and  very  much  elevated  in  front ;  fronto-orbital  border  occupying  its 
whole  width  ;  lateral  borders  straight,  and  posterior  border  very  long. 
Front  nearly  always  suddenly  bent  down,  and  its  length  very  consider- 
able, exceeding  half  of  the  transversal  diameter  of  the  carapace. 
Eyes  large  and  of  moderate  length ;  orbits  inclining  to  oval,  with 
generally  at  their  external  angle  a  large  gap,  which  is  continued  with 
a  horizontal  gutter  situated  immediately  below  the  lateral  border  of 
the  carapace,  a  character  found  in  Macrophthalmus,  but  which  does 
not  exist  in  the  majority  of  the  Grapsoidians  ;  lower  border  of  the 
orbit  horizontal  and  directed  forwards  ;  a  very  strong  tooth  is  directed 
towards  the  front  from  its  internal  part.  Antennary  pits  transversely 
oval,  and  the  space  which  separates  them  generally  veiy  large.  Basi- 
lary  joint  of  the  external  antennae  more  or  less  cordiform,  giving 
insertion  to  the  succeeding  joint  in  a  notch  situated  in  the  middle  of 
its  internal  border;  its  width  is  considerable,  although  the  front 
exceeds  it  laterally.  Epistome  very  short  and  projecting,  like  all  the 
surrounding  parts ;  it  is  continued  with  the  inferior  orbitary  border, 
and  below  that  border  there  is  a  horizontal  gutter  which  terminates 
at  the  angle  of  the  buccal  frame  ;  there  are  also  other  furrows  under 
the  pterygostomian  regions,  the  surface  of  which  is  granulous  or 
reticulated  ;  it  is  generally  divided  into  small  squares  of  great  regu- 
larity, and  this  character  alone  would  suffice  to  distinguish  the  greater 
part  of  the  species  of  Sesarma  from  nearly  all  the  other  Catametopes. 
The  disposition  of  the  external  jaw-feet  is  also  very  remarkable;  for 
there  is  always  a  wide  lozenge-shaped  space  between  them,  and  their 
third  joint  longer  than  it  is  wide,  and  longer  than  the  second,  is 
rather  oval,  and  but  little  or  not  at  all  truncated  anteriorly.  It  is  also 
to  be  noted  that  there  exists  on  the  surface  of  this  lamellar  portion 
of  the  external  jaw-feet  a  projecting  line  or  crest  which  is  carried 
obliquely  from  its  external  and  posterior  angle  to  its  interior  (anterior  ?) 
and  internal  angle;  this  crest  is  generally  furnished  with  hair,  and 
there  is  a  deep  furrow  near  its  external  border.  The  sternal  plastron 
is  generally  convex  from  behind  forwards,  and  in  the  male  the  anterior 
portion  of  the  cavity  which  receives  the  abdomen  is  rounded  and  sur- 
rounded with  a  small  border.  The  anterior  feet  of  the  male  are 
nearly  always  much  longer  than  those  of  the  second  pair,  and  ter- 
minated by  a  strong  and  convex  hand.  Sometimes  it  is  the  same  with 
the  female.  The  feet  of  the  second  pair  are  shorter  than  those  of  the 
third,  and  terminate,  like  all  the  succeeding  feet,  by  a  large  rounded 
styliform  joint  which  is  more  or  less  distinctly  canaliculated,  generally 
downy,  and  almost  always  completely  devoid  of  spines.  The  second 
ring  of  the  abdomen  is  in  general  nearly  linear,  and  the  last  is  much 
more  narrow  at  its  base  than  the  penultimate  ring,  so  that  at  this 
point  the  abdomen  is  abruptly  narrowed.  In  the  female  the  last  joint 
of  the  abdomen  is  very  small,  and  in  general  lodged  almost  entirely 
in  a  notch  of  the  preceding  ring. 

The  species  of  this  genus  are  found  upon  the  coasts  of  America, 
Africa,  and  Asia. 

Mr.  Say,  who  first  separated  these  crustaceans  under  the  generic 
name  Sesarma,  afterwards  reunited  them  to  Grapsus;  but  M.  Milne- 
Edwards,  who  has  entered  into  the  details  of  the  construction  of 
Sesarma  above  given,  in  order  to  point  out  its  distinctions,  is  of  opinion 


that  it  ought  to  be  distiuguished,  and  to  be  considered  as  constituting 
the  type  of  a  rather  numerous  genus,  which  the  latter  divides  into 
the  following  sections  : — 

A.  Species  whose  carapace  is  at  least  as  wide  as  it  is  long,  and  but 
little  or  not  at  all  narrowed  posteriorly. 

a.  Lateral  borders  of  the  carapace  armed  with  two  or  three  teeth 
(comprising  the  external  orbital  angle).     Body  very  thick, 
especially  before. 
S.  tetragona  (Cancer  tetragonus  (?),  Fabr. ;  C.  fascicularis,  Herbst ; 
Ocypode  tetragona,  Olivier;  Grapsus  tetragona,  Latreille).  Length 
28  lines.    Locality,  Indian  Ocean. 

a  a.  Lateral  borders  presenting  no  tooth  behind  the  angle  of  the 

external  orbit.    Body  depressed. 
S.  quadrata  (Cancer  quadratus,  Fabr.;    Ocypode  plicata,  Bosc.) 
Length,  8  lines.    Locality,  the  neighbourhood  of  Pondicherry. 

B.  Species  whose  carapace  is  much  longer  than  it  is  wide,  and 
strongly  narrowed  backwards. 

5.  Pisonii  (Arata  pinima  of  Piso).  Length,  8  lines.  Locality,  the 
Antilles.  M.  Milne-Edwards  says  that  Latreille  has  confounded  this 
species  with  Grapsus  cruentatus.  M.  Milne-Edwards  is  also  of  opinion 
that  G.  Husardii  (Desmarest)  and  Cancer  Jlispanus  (Herbst)  belong  to 
this  genus. 

Cyclograpsus  (Milne-Edwards).— Body  much  less  flattened  than  in 
Grapsus  and  wider,  the  transversal  diameter  of  the  carapace  much 
exceeding  its  length.  Front  inclined,  but  far  from  being  vertical. 
Lateral  borders  of  the  shell  elevated,  delicate,  and  very  much  curved, 
and  its  lateral  walls  forming  ordinarily  a  nearly  straight  angle  with 
its  upper  surface.  Eyes  nothing  remarkable  ;  orbits  directed 
forwards  and  presenting  almost  always  below-  their  external  angle  a 
wide  and  deep  notch,  which,  as  in  Sesarma,  is  continued  backwards 
with  a  transversal  gutter  hollowed  out  in  the  pteiygostomian  regions 
of  the  carapace  below  its  lateral  border.  Antennary  pits  much  less 
narrow  than  in  Grapsus,  and  the  basilary  joint  of  the  external 
antenna?  much  less  wide.  External  jaw-feet  much  resembling  those 
of  Grapsus :  their  third  joint  shorter  than  the  second,  wide  as  it  is 
long,  enlarged  anteriorly  and  strongly  truncated  at  its  anterior  border; 
a  small  projecting  and  piliferous  crest  runs  obliquely  from  the  anterior 
and  interior  angle  of  this  joint  to  the  posterior  and  external  angle  of 
the  preceding  joint,  so  as  to  form  with  that  of  the  opposite  side  a 
triangle,  the  base  of  which  is  backwards ;  the  external  appendage  of 
these  jaw-feet  nearly  reaches  the  anterior  border  of  the  third  joint  of 
their  stem,  and  terminates  by  a  multiarticulate  appendage.  Feet  of 
nearly  the  same  form  and  disposition  as  in  Grapsus,  except  that  the 
tarsus  is  not  so  large,  and  has  no  spines. 

The  species  are  distributed  in  the  seas  of  Asia  exclusively. 
(Milne-Edwards.) 

M.  Milne-Edwards  divides  the  genus  into  the  following  sections: — 

A .  Species  having  the  lateral  border  of  the  carapace  entire. 

a.  A  deep  gutter  springing  from  the  external  orbital  gap  and 
directed  forwards. 

C.  punctatus.    Length,  15  lines.    Locality  the  Indian  Ocean. 
a  a.  No  well-marked  post-orbital  gutter. 

C.  integer  (Grapsus  integer,  Latreille).    Length,  4  lines.  Locality 
Brazil. 

B.  Species  the  lateral  border  of  whose  carapace  is  dentated. 

6.  External  orbital  gap  but  little  marked.    Orbits  directed  forward. 
C.  quadridentatus.    Length,  10  lines.    Locality,  Australia. 

6  6.  External  orbital  gap  very  wide.    Orbits  very  oblique. 

C.  Latreillii   (Grapsus  venosus,   Latreille).     Length,    i  lines. 
Locality,  Mauritius. 

Pseudograpsus  (Milne-Edwards). — M.  Milne-Edwards  observes  that 
one  of  the  characters  pointed  out  with  reason  by  M.  Latreille  as 
distinguishing  the  natural  groups  of  Grapsus  and  Plagusia  is  the 
having  the  external  jaw-feet  narrow  and  notched  on  their  internal 
border,  so  that  these  organs,  instead  of  closing  the  mouth  completely, 
leave  between  them  a  vacant  lozenge-shaped  space ;  but  he  remarks 
that  this  disposition  is  not  met  with  in  all  the  species  which  are 
usually  arranged  under  the  genus  Grapsus ;  and  as  these  modifications 
of  the  buccal  apparatus  coincide  with  other  characters,  and  seem  to 
indicate  a  natural  division  among  these  animals,  he  has  taken  it  as  the 
basis  of  their  classification,  and  proposes  for  those  walking  Grap- 
soidians whose  mouth  is  completely  closed  by  the  external  jaw-feet 
the  name  of  Pseudograpsus,  with  the  following  generic  character  : — 

General  form  approaching  that  of  Cyclograpsus  more  than  that  of  the 
other  Grapsoidians,  the  body  being  thick,  and  the  carapace,  convex 
above,  being  rather  regularly  rounded  on  the  sides.  Basilary  joint 
of  the  external  antennae  nearly  square  and  joined  to  the  front,  its 
external  border  being  in  contact  with  a  vertical  tooth  which  elevates 
itself  on  the  floor  (plancher)  of  the  orbit,  as  in  Macrophthalmus 
and  the  Ocypodians.  Internal  border  of  the  second  and  third  joint 
of  the  external  jaw-feet  straight,  and  this  last  joint,  remarkable  for 
being  much  wider  than  it  is  long,  presents  in  the  middle  of  its 
anterior  border  a  notch  whence  springs  the  terminal  stemlet  (tigelle). 
Sternal  plastron  nearly  circular,  and  slightly  curved  from  before 
backwards.  Anterior  feet  of  the  male  very  large,  and  much  longer 
than  any  of  the  succeeding  feet,  which  are  rounded  and  terminated 
by  a  hairy  tarsus,  and  completely  deprived  of  spines.    Abdomen  of 
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the  male  extending  quite  to  the  baae  of  the  posterior  feet,  and  its 
roeond  joint  linear.    The  species  are  found  in  the  Asiatic  seas. 

P.  penciliger  (Cancer  selosus  (?),  Fabricius ;  Grapsus  pencilligcr, 
Latreille).  The  feet  are  rounded  and  furnished  with  a  thick-set 
down.    Length,  rather  more  than  an  inch.    Locality,  seas  of  Asia. 


fife 


Fieudugrapsus  pcncill iycr. 

Grapsus  (Lamarck,  in  part). — M.  Milne-Edwards  retains  in  this 
genus  those  species  which  are,  for  the  most  part,  remarkable  for  the 
extreme  flatness  of  the  body,  and  present  the  following  characters  : — 

Upper  surface  of  the  carapace  always  nearly  horizontal  and  nearly 
square  ;  its  anterior  border  rarely  occupies  its  whole  width,  but  the 
difference  is  not  considerable,  and  in  general  its  posterior  part  is  not 
narrowed — the  lateral  borders  are  delicate,  and  ordinarily  a  little 
curved.  Stomachal  region  very  large,  and  branchial  regions  very 
extended,  and  nearly  always  marked  with  salient  oblique  lines.  Front 
very  wide,  and  inclined  or  even  completely  bent  down  ;  the  upper 
part,  in  general,  divided  into  four  lobes,  which  often  become  very 
projecting.  Orbits  deep,  and  their  inferior  border  at  least  as  salient 
as  the  superior  border,  but  the  external  extremity  does  not  open  into 
a  horizontal  gutter  situated  under  the  lateral  border  of  the  carapace, 
as  in  Sesarma,  and  presents  one  or  two  small  notches  at  most ;  the 
tooth  which  elevates  itself  from  their  lower  wall,  beneath  the  articu- 
lation of  the  eye,  is  in.  general  very  strong.  Disposition  of  the 
antennae  nearly  the  same  as  in  the  preceding  genus,  except  that  the 
antennary  pits  are  in  general  less  wide,  and  separated  by  a  narrow 
space  between  them.  External  jaw-feet  strongly  notched  within,  so 
as  to  leave  between  them  a  large  vacant  lozenge-shaped  space ;  their 
third  joint  is  trapezoidal,  and 
terminates  anteriorly  by  a 
straight  and  very  wide  border ; 
it  is  in  general  nearly  of  the 
length  of  the  second  joint,  and 
carries  the  succeeding  joint  at 
its  external  angle,  but  it  is 
sometimes  very  short,  strongly 
dilated  on  the  external  side, 
and  gives  insertion  to  the 
fourth  joint  towards  the  middle 
of  its  anterior  border.  Ptery- 
gostomian  regions  smooth,  or 
very  slightly  granulous,  and 
never  presenting  the  disposition 
so  remarkable  in  Sesarma.  Feet 
of  the  first  pair  short,  the  arm 
enlarged  and  spiny  within, 
hands  short  but  rather  stout 
in  the  males.  The  succeeding 
feet  remarkably  flattened ;  their 
third  joint  entirely  lamellar 
below  in  its  external  moiety, 
its  superior  border  delicate  and 
elevated,  and  the  tarsus  large 
and  very  spiny.  Second  pair  of 
feet  much  shorter  than  the 
third,  which,  in  their  turn,  are  in  general  much  shorter  than  the 
penultimate  feet.  Abdomen  of  the  male  triangular;  that  of  the  female 
very  wide,  its  last  joint  large,  and  not  inclosed  in  a  notch  of  the 
preceding  joint,  as  in  Sesarma. 

Grapsus,  as  above  modified,  is  spread  over  nearly  all  parts  of  the 
world.  The  known  species  generally  inhabit  rocky  coasts,  and  run 
yvith  great  rapidity. 


Grapsus  pictus. 


A.  Species  having  the  third  joint  of  the  external  jaw-i'ect  longer 
than  it  is  wide,  and  without  any  remarkable  dilatation  towards 
the  external  angle. 

G.  pictus  (Pagurvs  maculatirs,  Catesby;  Cangrejo  de  Arrecife,  Parra; 
Cancer  tcnuicrislatus,  Herbst ;  Cancer  grapsus,  Fabricius;  Gra2)sus 
pictus,  Latreille).  Length,  rather  more  than  2  inches.  Colour  red, 
with  irregular  yellow  stains.    Locality,  the  Antilles. 

Catesby  gives  the  following  account  of  the  habits  of  this  species 
under  the  name  of  Pagurus  maculatus,  the  Red-Mottled  Crab  : — 
"  These  crabs  inhabit  the  rocks  hanging  over  the  sea ;  they  are  the 
nimblest  of  all  other  crabs ;  they  run  with  surprising  agility  along 
the  upright  side  of  a  l-ock,  and  even  under  rocks  that  hang  horizon- 
tally over  the  sea;  this  they  are  often  necessitated  to  do  for  escaping 
the  assaults  of  rapacious  birds  which  pursue  them.  These  crabs,  so 
far  as  I  could  observe,  never  go  to  land,  but  frequent  mostly  those 
parts  of  the  promontories  and  islands  of  rocks  in  and  near  the  sea, 
where,  by  the  continual  and  violent  agitation  of  the  waves  against 
the  rocks,  they  are  always  wet,  continually  receiving  the  spray  of  the 
sea,  which  often  washes  them  into  it ;  but  they  instantly  return  to 
the  rock  again,  not  being  able  to  live  under  water,  and  yet  requiring 
more  of  that  element  than  any  of  the  crustaceous  kinds  that  are 
not  fish." 

M.  Milne-Edwards  remarks  that  Messrs.  Quoy  and  Gaimard  brought 
from  the  Sandwich  Islands  a  Grapsus  which  bears  a  strong  analogy 
to  Grapsus  pictus,  but  which,  it  appears  to  him,  ought  to  be  dis- 
tinguished from  it,  on  account  of  the  great  number  of  little  conical 
hairs  disposed  in  small  transversal  ranks  on  the  branchial  and 
stomachal  regions,  the  greater  extent  of  the  front,  and  some  other 
characters ;  but  as  he  had  not  examined  more  than  one  individual  in 
a  bad  state  of  preservation,  and  as  Grapsus  pictus  presents  consider- 
able individual  differences,  he  cannot  pronounce  on  the  distinction 
decidedly,  but  notes  the  fact  on  account  of  its  interest  in  regard  of 
zoological  geography.  He  observes  that  in  the  collection  of  the 
Paris  Museum  he  has  designated  this  crustacean  under  the  name  of 
Grapsus  rudis,  and  that  it  is  probably  the  species  figured  by  Messrs. 
Quoy  and  Gaimard  under  the  name  of  the  Painted  Grapsus.  ('  Voyage 
de  M.  Freycinet,'  pi.  76,  fig.  2.) 

B.  Third  joint  of  the  external  jaw-feet  as  wide  as  it  is  long,  and 
dilated  outwards  towards  the  anterior  angle. 

G.  varius  (Cancre  Madro  (?),  Rondelet;  Cancer  marmoralus,  Fabri- 
cius ;  Grapsus  varius,  Latreille).  Length  about  18  lines.  Colour 
violaceous-red,  variegated  with  small  irregular  yellowish  stains. 
Locality,  the  rocky  parts  of  the  coasts  of  Bretagne,  Italy,  &c.  (very 
common). 

Nautilograpsus  (M.  Edwards).— Differing  but  little  from  Grapsus. 
Carapace,  instead  of  being  wider  than  it  is  long  and  nearly  flat,  as  in 
Grapsus,  is  longer  than  it  is  wide,  and  convex  above.  Regions  not 
distinct.  Front  advanced,  lamellar,  and  simply  inclined.  Lateral 
borders  curved  and  long.  Internal  border  of  the  second  joint  of  the 
jaw-feet  nearly  straight,  and  the  third  joint  even  longer  than  in 
Grapsus  varius,  but  nearly  of  the  same  form.  Feet  much  shorter 
than  in  Grapsus.  The  intromissive  organs  of  the  male  traverse  a 
simple  notch  of  the  border  of  the  sternal  plastron.    For  the  rest 

resembling  the  Grapsi  of  the 
second  division. 

The  single  species  known  is 
found  in  all  latitudes  and  met 
with  far  at  sea,  often  floating 
on  Fucus  natans,  or  on  large 
marine  animals. 

N.  minutus  (Cancellus  mari- 
nus  quadratus,  Sloane ;  Turtle- 
Crab,  Browne;  CoMcer minutus, 
Fabricius  ;  Grapsus  minutus, 
Latreille  ;  Grapsus  cinereus, 
Say ;  Grapse  Unie,  Lamarck — 
Gal.  du  Mus.).  Length  from  4 
to  8  lines,  varying  much  in 
colour.  M.  Milne-Edwards  says 
that  he  sees  no  sufficient  reason 
for  distinguishing  this  species 
from  Grapsus  testudinum, 
Roux. 

Plagusia  (Latreille).  —  Re 
sembling  Grapsus  generally,  but 
distinguished  at  once  by  a  sin- 
gular disposition  of  the  internal 
antenna?  not  met  with  in  any 
other  brachyurous  decapod, 
according  to  M.  Milne-Edwards. 
These  organs,  instead  of  being  bent  back  under  the  front,  are 
each  lodged  in  a  deep  notch  in  this  part,  so  as  always  to  be 
uncovered  superiorly.  Carapace  broad  aud  flattened,  its  anterior 
border  occupying  only  one-half  of  its  width,  which  is  most  extended 
towards  the  level  of  the  last  pair  of  feet  but  one.  Portion  of  the 
front  between  the  antennary  pits  triangular  and  curved  downwards. 
Eyes  short  and  large;  orbits  directed  forwards  and  upwards,  and 


io99  GRAPSU3.  GRAVEL. 


separated  from  the  antennary  pita.  Internal  antenna?  vertical ; 
external  antenna?  occupying  the  internal  angle  of  the  orbit,  and 
nearly  of  the  same  form  as  in  Grapsus.  Anterior  border  of  the  buccal 
frame  very  projecting,  and  continuous  with  the  lower  orbital  border. 
The  external  jaw-feet  close  the  mouth  completely,  and  are  not 
notched  within  as  in  Grapsus  ;  they  are  in  form  generally  very  nearly 
the  same  as  in  the  Crabs  and  Portunus  ;  the  third  joint  is  much 
shorter  than  the  preceding  one,  nearly  square,  and  notched  at  its 
anterior  and  iuternal  angle  for  the  insertion  of  the  succeeding  joint. 
Sternum  very  wide  and  deeply  notched  backwards  for  the  reception 
of  the  abdomen.  Anterior  feet  generally  moderate  in  the  male  and 
small  in  the  female ;  claws  ordinarily  with  a  spoon-shaped  termi- 
nation ;  succeeding  feet  disposed  as  in  Grapsus  ;  sometimes  the  third, 
sometimes  the  fourth  pair  longest ;  they  are  in  general  ciliated  on  the 
superior  border,  and  the  tarsus  is  always  armed  with  strong  spines. 
Abdomen  and  brancbia?  as  in  Grapsus. 

Plagusia  belongs  more  particularly  to  the  Indian  Ocean,  and  is 
found  from  the  Cape  of  Good  Hope  to  Chili.    (M.  Edwards.) 

A.  Species  having  the  superior  border  of  the  last  eight  feet  armed 
with  teeth  nearly  throughout  its  length. 

P.  clavimana  (Cancer  planissimus,  Herbst).  Length  rather  more 
than  an  inch  :  antepenultimate  ring  of  the  abdomen  soldered  to  the 
preceding  ring  in  both  sexes.  It  is  found  in  Australia,  and  Vanicoro, 
New  Zealand. 


Plagusia  clavimana. 


B.  Species  whose  last  four  pair  of  feet  are  not  armed  above  with 
more  than  a  single  tooth  placed  near  the  extremity  of  the  upper 
border  of  their  third  joint. 

P.  depressa  (Cancer  depressus,  Herbst ;  Grapsus  depressus,  Latreille ; 
P.  immaculata,  Lamarck  ;  P.  depressa,  Latreille).  It  is  a  native  of 
the  Indian  Ocean,  seas  of  China,  New  Guinea,  &c. 

M.  Milne-Edwards  observes  that  the  specific  name  of  thi3  Plagusia 
is  badly  chosen,  inasmuch  as  it  is  less  flattened  than  the  greater  part 
of  the  species.  He  is  also  of  opinion  that  P.  depressa  of  Say  ('  Acad. 
Philad.,'  torn.  i.  p.  100)  appears  to  be  nearer  to  P.  squamosa  than  the 
species  here  mentioned,  but  he  thinks  that  it  ought  probably  to  be 
distinguished  from  it. 

Varuna  (M.  Edwards).  —  Carapace  very  much  depressed  and 
nearly  quadrilateral,  but  the  lateral  borders  arched.  Front  wide, 
straight,  and  trenchant.  Orbits  approaching  to  oval ;  a  fissure  on 
their  superior  border,  their  external  angle  very  salient,  and  hardly 
any  inferior  border.  Internal  antenna?  bent  back  a  little  obliquely 
outwards,  and  their  pits  completely  separated  from  the  orbits  by  the 
basilary  joint  of  the  external  antenna?,  which  joins  the  front,  and 
presents  nothing  remarkable.  Epistome  larger  than  it  is  in  the  greater 
part  of  the  Grapsoidians,  and  external  jaw-feet  nearly  joining  it ; 
their  internal  border  is  nearly  straight,  and  the  third  joint,  very 
much  dilated  externally,  carries  the  following  joint  towards  the 
middle  of  its  anterior  border,  which  is  very  large  and  notched. 
Anterior  feet  large ;  and  the  succeeding  feet,  instead  of  terminating 
by  a  large  and  cylindrical  or  styliform  tarsus,  as  in  the  other 
Grapsoidians,  with  their  last  joint  wide,  flattened,  ciliated  on  the 
edges,  and  lanceolate.  Abdomen  of  the  male  with  seven  distinct 
joints. 

V.  litter ala  (Cancer  litleratus,  Pabricius ;  Grapsus  litteratus,  Bosc). 
Locality,  Indian  Ocean. 

GRAPSUS.  [GRAPSID2E.] 

GRAPTO'LEPIS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the 
Carboniferous  system  of  Carluke.  (Agassiz.) 

GRAPTO'LITHUS  (literally  '  written-stone '),  a  name  used  by 
Linnraus  chiefly  to  include  appearances  in  stones  resembling  drawings 
— as  of  maps,  ruins,  vegetable  forms,  &c.  Thus  the  Florentine,  or 
Ruin  Marble,  the  dendritical  ramifications  on  many  limestones,  and  the 
moss-like  forms  in  agptes,  &c.  were  ranked  as  Graptolites, 


Among  the  species  included  by  Linuteus  is  one  resembling  Alyce, 
from  the  Transition  Strata  of  Gothland. 
GRASSHOPPER.  [GryllidvE.] 
GRASSHOPPER-WARBLER.    [Salic  aiua.] 
GRASS-MOTHS.  [Crambus.] 

GRATElU'PIA,  a,  genus  of  Conchiferous  Mollusca,  established  by 
M.  Charles  Desmoulius,  for  a  fossil  bivalve  which  had  been  confounded 
by  M.  de  Basterot  with  the  genus  Bonax,  under  the  name  of  Donax 
irregularis.  But  one  species,  Gratelupia  donaciformis,  was  known 
(from  Bordeaux,  Miocene  Formation  of  Lyell),  till  Mr.  Lea  discovered 
a  second  in  the  Claiborne  Tertiary  (Eocene  of  Lyell),  which  he  has 
named  Gratelupia  Moulinsii,  after  the  founder  of  the  genus.  Diameter 
1  inch,  length  breadth  I'D.  It  has  the  following  characters: — 
Animal  unknown.  Shell  subtrigoual,  equivalve,  regular,  nearly 
equilateral,  a  little  attenuated  at  its  posterior  part,  and  presenting  at 
the  postero-inferior  border  a  slight  sinuosity.  Umbones  very  small, 
projecting  but  little,iand  hardly  inclined  forwards.  Hinge  consisting 
of  three  cardinal  divergent  teeth  in  each  valve,  and  of  from  three  to 
six  cardini-serial  teeth  converging  towards  their  summits,  lamellar, 
with  their  edges  finely  dentilated,  and  situated  a  little  behind  the 
summit,  under  the  ligament ;  a  single  lateral  anterior  tooth  under 
the  lunule  in  the  left  valve,  corresponding  with  a  pit  similarly 
situated  in  the  right  valve ;  external  ligament  long,  convex,  over- 
passing the  serial  teeth.  Muscular  impressions  nearly  equal,  oval, 
united  by  a  pallial  impression  largely  and  very  deeply  excavated 
backwards. 

The  genus  was  named  by  M.  C.  Desmoulius  after  Dr.  Grateloup. 


Gratelupia  2fot(Unsii.  (Lea.) 

GRAUWACKE  (or  Graywacke,  as  it  is  often  written  in  English 
works  on  geology),  a  German  term  applied  to  some  of  the  ancient 
stratified  rocks,  which  has  been  with  some  unwillingness  admitted  by 
English  geologists,  either  in  the  original  sense,  signifying  a  particular 
kind  of  rock,  or  as  typifying  a  group  or  series  of  strata  in  which  such 
rocks  form  a  conspicuous  portion. 

,  In  the  former  sense  Grauwacke  Rocks  may  be  considered  as  having 
almost  the  same  relation  to  clay-slates  that  argillaceous  sandstones 
and  conglomerates  bear  to  common  clays ;  for  argillaceous  slate,  by 
including  rolled  fragments  or  minute  grains  of  quartz-sand,  with  or 
without  mica,  becomes  the  grauwacke  aud  grauwacke  slate  of  Werner 
and  his  followers.  When  the  sand  or  gravel  predominates  so  as  nearly 
to  exclude  the  argillaceous  cement,  the  distinction  between  grauwacke 
and  sandstone  is  almost  imaginary,  just  as,  on  the  other  hand,  indu- 
rated shale  and  soft  clay-slate  are  not  always  certainly  distinguishable. 
In  the  pass  of  Lennie,  above  Callender,  in  the  Lammermuir  Hills,  in 
the  primary  series  of  rocks  near  Cavan  in  Ireland,  and  in  Snowdon, 
the  student  may  study  examples  of  the  genuine  grauwacke  of  the 
German  writers ;  while  fine-grained  sandy  rocks,  corresponding  to  the 
title  of  grauwacke  slate,  are  common  in  Westmoreland,  Cumberland, 
Wales,  the  Isle  of  Man,  the  Lammermuir  Hills,  &c. 

Viewed  geologically,  the  Grauwacke  Rocks  lie  in  the  midst  of  the 
primary  argillaceous  strata,  and  constitute  a  part  of  the 'transition 
series '  of  the  continental  geologists.  The  '  grauwacke  group  '  of 
Sir  Henry  De  la  Beche  includes  the  Silurian  Rocks  of  Sir  Roderick 
Murchison,  and  a  portion  of  the  older  strata  designated  as  Cambrian 
Rocks  by  Professor  Sedgwick.  [Geology.]  It  is  uncertain  whether 
the  term  'grauwacke'  will  in  future  be  used  merely  to  characterise 
rocks  of  a  certain  kind  lying  in  the  Cambrian  or  other  series  of  argil- 
laceous schists,  or  be  allowed  collectively  to  represent  a  geological 
group  of  strata. 

Mr.  Conybeare  ('  Repoi-ts  of  the  British  Association ')  is  desirous 
of  substituting  for  this  somewhat  rude  term  the  more  learned  name  of 
clasmoschist  (KXaa/xa,  a  fragment).  M.  Brongniart  includes  many 
varieties  of  grauwacke  and  grauwacke  slate  under  the  term  psammite 
(<pd[t.nos,  sand).    [Geology  ;  Rocks  ;  Stratification.] 

GRAVEL.  The  small  fragments  of  rocks  which  have  been  drifted 
by  any  forces  of  water  over  the  surface  of  the  earth  are  usually 
designated  by  this  general  term,  which  is  happily  free  from  any 
hypothetical  meaning.  Many  parts  of  the  surface  of  the  earth  are  so 
covered.  From  the  geographical  phenomena,  mode  of  accumulation, 
and  other  circumstances,  the  mode  of  action  of  the  water  may  be  often 
completely  determined.    It  is  certain  that  much  of  the  undulated 
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surface  of  the  land  has  been  traversed  by  powerful  currents  of  water 
in  directions  different  from  those  of  the  fresh-water  streams  now  run- 
ning ;  that  in  other  cases  the  sea  has  acted  ou  the  land  at  greater  heights 
and  under  different  circumstances  from  what  we  now  behold ;  and  as 
a  great  part  of  the  evidence  for  this  is  to  be  collected  from  the  study 
of  gravel  deposits,  we  see  how  important  is  a  right  knowledge  of  the 
facts  concerning  these  in  repressing  vain  speculation  and  directing 
sound  inferences.  Whether  the  gravel  observed  at  any  spot  was  trans- 
ported along  the  natural  drainage  hollows  of  the  surface  may  be  often 
certainly  known  by  inspection  of  the  nature  of  the  fragments  and 
the  examination  of  the  physical  geography  of  the  country  in  which 
they  occur.  Whether  the  waters  descending  these  valleys  performed 
the  effects  while  flowing  at  higher  levels,  under  the  influence  of  dams, 
lakes,  or  other  peculiarities,  may  also  often  be  determined  by  suitable 
examination. 

It  will  often  be  thus  found  that  the  gravel  was  not  transported 
down  the  existing  drainage  hollows,  but  across  hills  and  valleys,  lakes, 
and  arms  of  the  sea.  Under  existing  circumstances  no  ordinary 
action  of  nature  can  occasion  such  effects ;  it  is  therefore  a  question  of 
great  importance  whether  in  ancient  times  the  circumstances  of  phy- 
sical geography  were  so  different  as  to  allow  of  the  effects  being  per- 
formed by  ordinary  action,  or  whether  an  extraordinary  action  must 
be  appealed  to.  The  latter  opinion  has  been  held  by  diluvialists, 
reasoumg  on  the  distribution  of  gravel  and  large  boulders  of  rock 
dispersed  from  the  Alps  and  the  Cumbrian  Mountains;  but  various 
attempts  have  been  made  to  explain  the  phenomena  by  supposed 
changes  of  physical  geography,  the  aid  of  icebergs,  &c.  For  deter- 
mining this  and  such  questions  it  should  be  examined — -whether  the 
gravel,  &c,  contains  remains  of  organic  beings  ;  whether  these  are  of 
land  quadrupeds,  land  shells,  land  plants,  or  marine  shells,  bones  of 
whales,  dolphins,  &c,  in  order  to  know  whether  the  currents  of  water 
were  derived  from  surface  drainage  or  the  movement  of  the  sea.  It 
is  important  to  find  out  whether  the  gravel  was  deposited  in  still  or 
agitated,  in  deep  or  shallow  water,  in  lakes,  flood-channels,  or  the 
sea :  whether  it  now  rests  in  included  hollows,  or  in  insular  hills  ; — 
whether  marine  deposits  of  gravel  alternate  with  others  attributed  to 
fresh-water  currents ; — whether  gravel  of  local  origin  lies  over  or  under 
other  gravel  brought  from  a  distance. 

GRAYHOUND,  a  variety  of  Dog  remarkable  for  the  keenness  of 
its  sight,  the  symmetrical  strength  and  beauty  of  its  form,  and  its 
great  swiftness  in  the  chase.  There  are  many  varieties  of  the  Gray- 
hound,  from  the  Irish  Grayhound  and  Highland  breed  (the  latter 
made  familiar  to  us  by  the  pen  of  Sir  Walter  Scott  and  the  pencil  of 
Edwin  Landseer),  to  the  smoothed-haired  southern  breed,  and  that 
pretty  pet,  the  Italian  Grayhound. 

In  ancient  times  the  Grayhound' was  one  of  the  three  animals  whose 
presence  marked  the  possessor  to  be  a  nobleman  or  gentleman  ;  and 
we  find  it  recorded  as  being  accepted  by  kings  in  payment,  as  in  the 
case  of  the  fine  paid  to  King  John,  consisting  of  "500  marks,  10 
horses,  and  ten  leashes  of  Grayhounds." 

Formerly  this  hound  was  principally  employed  in  chasing  the  stag. 
Thus  Queen  Elizabeth  was  gratified  one  day,  after  dinner,  by  seeing 
from  a  turret  sixteen  deer  pulled  down  by  Grayhounds  upon  the  lawn 
at  Cowdrey  Park  in  Sussex ;  and  the  old  ballads,  '  Chevy  Chase ' 
among  others,  speak  of  their  being  used  for  the  same  sport  in  earlier 
times.  . 

The  well-known  old  lines  descriptive  of  the  perfections  of  a  Gray- 
hound have  never  yet  been  superseded  : — 

"  Headed  lyke  a  snake, 
Neckyed  lyke  a  drake 
Fotted  lyke  a  catte, 
Taylled  lyke  a  ratte; 
Syded  lyke  a  breme, 
And  chyned  lyke  a  beme." 

In  modern  times,  many  distinguished  sportsmen  (the  earl  of  Orford 
in  particular,  who  is  said  to  have  died  on  the  field  where  his  favourite 
bitch  Old  Czarina  won  a  great  match)  have  paid  much  attention  to 
the  breed,  and  have  been  rewarded  by  some  of  the  best  dogs  ever 
seen.  Major  Osbaldeston,  Major  Topham,  and  Colonel  Thornton  were 
among  those  who  were  celebrated  for  the  pure  blood  and  admirable 
powers  of  their  Grayhounds.  The  names  of  Czarina,  Jupiter,  Claret, 
Snowball,  the  Miller,  Schoolboy,  and  Major,  together  with  many 
others  of  note,  are  still  familiar  to  those  who  attend  the  great  coursing 
meetings.  We  refer  the  reader  who  is  interested  to  '  The  Sportsman's 
Cabinet,'  '  Rural  Sports,'  '  The  Courser's  Manual,'  '  The  Sporting 
Magazine,'  and  similar  works,  for  further  information. 

The  Grayhound  is  supposed  to  have  reached  his  full  growth  when 
two  years  old,  and  to  be  ou  the  decline  from  his  fifth  or  sixth  year, 
when  he  is  apt  to  begin  to  'run  cunning.'  Dame  Juliana  Berners  gives 
a  greater  latitude,  making  nine  years  the  point  at  which  he  becomes 
too  old  for  service  : — 

.  "  And  when  he  comes  to  that  yere, 
Have  him  to  the  tannere, 
For  the  best  whelp  ever  bitch  had, 
At  nine  years  is  full  bad." 

Sir  Walter  Scott,  who  quotes  these  lines,  well  vindicates  the  cha- 
racter of  the  Grayhound  for  intelligence,  attachment,  and  sagacity  j 


qualities  which  some,  without  any  good  reason,  have  denied  to  this 
noble  race.  [Canis.] 

The  Grayhound  seems  to  have  been  a  distinct  variety  of  the  Dog  from 
a  very  early  period  in  the  history  of  this  species.  It  exists  at  present 
in  Egypt,  and  seems  to  be  represented  in  the  old  Egyptian  paintings. 
It  is  probable  also  that  this  was  the  form  of  dog  with  which  the 
ancient  Hebrews  were  best  acquainted.  We  annex  a  representation 
of  this  dog  from  a  drawing  by  Colonel  Smith. 


Arabian  Grayhound. 

GRAY-LAG.  [Ducks.] 

GRAYLING,  a  fish  of  the  Salmon  tribe,  inhabiting  many  of  the 
streams  of  England,  in  some  of  which  it  is  abundant.  It  is  also 
found  in  Sweden,  Norway,  and  Lapland.  [Salmonid.e.] 

GRAYSTONE,  a  term  proposed  by  Mr.  Poulett  Scrope  to  include 
certain  volcanic  rocks  composed  of  felspar,  augite,  or  hornblende, 
and  iron ;  the  felspar  being  sometimes  replaced  by  leucite,  or 
melilite. 

GRAYWACKE.  [Grauwacke.J 

GREBE.  [COLYMBID.E.] 

GREENBONE,  two  of  the  common  Fish  of  our  shores  (the  Gar- 
Fish  (Belone  vulgaris),  and  the  Viviparous  Blenny  (Zoarces  viviparus). 
[Belone  ;  Zoarces.] 

GREEN-FINCH.  [Coccothraustes.] 

GREEN-IRON-EARTH,  also  called  Hypochlorite,  is  a  Mineral 
occuring  in  reniform,  botryoidal,  and  globular  masses.  Its  colour  is 
green,  passing  into  black  and  yellow.  Lustre  resinous  and  dull. 
Brittle.     Found  at  Schueeberg  in  Saxony.     The  following  is  its 


analysis  by  Schiiler  :— 

Silica      .    50-24 

Oxide  of  Bismuth   13  03 

Alumina  ........  14-65 

Oxide  of  Iron   10  5  4 

Phosphoric  Acid  with  traces  of  Manganese  9'62 

 98-08 


GREENOCKITE,  a  Mineral,  consisting  of  Sulphuret  of  Cadmium. 
It  occurs  crystallised  in  6-sided  prisms,  with  6-sided  pyramids. 
Hardness  275.  Lustre  vitreous,  sometimes  almost  adamantine. 
Translucent  to  transparent.  Specific  gravity  4'842.  Found  at  Bishop- 
town,  Renfrewshire,  and  on  the  Cochno-Burn,  on  the  north  side  of 
the  Clyde.    The  following  is  its  analysis  by  Connell : — 

Sulphur  22-56 

Cadmium  7  7  "30 

 99-86 

GREENOVITE,  a  Mineral,  occurring  in  small  amorphous  crystal- 
line masses.  Primary  form  a  doubly  oblique  prism.  Colour  deep 
rose-red.  Hardness  greater  than  that  of  fluor-spar ;  does  not  scratch 
glass.  Some  of  the  faces  are  brilliant,  others  often  dull  and  tarnished. 
Specific  gravity  3-44.  It  is  found  at  St.-Marcel  in  Piedmont, 
Analysis,  by  M.  Delesse  : — 

Silica  30-40 
Oxide  of  Titanium      .  .42- 
Lime       ...  •    •  24-30 

Protoxide  of  Manganese      .  .  3-80 

 -100-50 

M.  Delesse  observes  that  this  mineral  is  analogous  to  Sphenc. 
GREENSAND.    [Chalk  Formation.] 
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GREENSHANK,  the  common  name  for  a  well-known  Wading 
Bird,  referred  by  some  ornithologists  to  the  Godwits ;  by  others  to 
the  Snipes.  [Scoi.opacid/E.] 

GREENSTONE.  Rocks  in  which  felspar  is  combined  with  horn- 
blende, or  less  commonly  augite,  the  mixture  being  evident  and  the 
ingredients  distinct,  are  usually  called  Greenstone.  In  such  rocks 
the  felspar  is  usually  white  or  greenish,  and  less  completely  crystal- 
lised than  in  sienite ;  grains  of  pyrites  frequently  occur ;  the  masses 
have  a  rude  prismatic  figure  (Corygills,  Isle  of  Arran) ;  and  by  decay 
show  a  globular  interior  structure  as  in  basalt.  [Basalt.]  If  augite 
and  hornblende  be  in  effect  the  same  mineral  generated  under 
different  circumstances,  and  hypersthene  be  analogous,  if  not  identical, 
it  is  perhaps  probable  that  geologists  may  hereafter  be  disposed  to 
adopt  a  suggestion  of  Dr.  M'Culloch,  and  divide  sienites,  greenstones., 
and  basalts  according  to  the  substance  united  with  felspar,  which  is 
present  in  all.  We  shall  then  have  hornblendic  sienite,  greenstone 
and  basalt,  augitic  sienite,  greenstone  and  basalt,  hypersthenic 
sienite,  greenstone  and  basalt,  the  distinctions  between  sienite,  green- 
stone, and  basalt  being  chiefly  founded  on  the  aggregation  of  the  rock 
and  the  character  of  the  felspar.  The  geological  history  of  green- 
stone is  very  similar  to  that  of  basalt,  and  in  the  same  tract  of 
country  one  quarry  may  give  fine-grained  basalt  and  another  distinctly 
marked  greenstone.  [Rocks;  Basalt;  Augite;  Hornblende;  Trap.] 

GRES.  This  French  equivalent  of  the  English  word  grit,  or 
sandstone,  includes  several  rocks,  which  may  be  thus  noticed  :— 

Gres  de  Fontainebleau .      .    .    A  tertiary  rock. 

Gres  de  Vienne       1  .    ,    ,    „  , ,  , 

Gres  des  Carpathes  }       ■       1    E<P"™lent  of  the  greensands. 

Gres  de  Luxembourg  ,       .    .    Between  the  lias  and  the  variegated 

marls. 

Gvbs  bigarrd     ....    Equivalent  of  the  bunter  sandstein 

(German,)  and  new  red-sand- 
stone (English). 

Grfcs  Vosgien      .       .       .    .    A  local  red  grit  rock  on  the 

flanks  of  the  Vosgea  Moun- 
tains. 

Gres  rouge      ....    The  sandstone  below  the  mag- 

nesian  limestone  (termed  rother 

(Gres  rouge)        .       .       .    .       sandstein   in    some  parts  of 

Germany,  also  called  rothe  todte 
liegende). 

Gres  houillier  ....    Grits  of  the  coal  formation. 

GRENGESITE,  a  Mineral,  consisting  of  hydrous  silicate  of  iron. 

GREVILLEA,  a  genus  of  Proteaceous  Plants  named  by  Robert 
Brown  in  honour  of  Dr.  Greville  of  Edinburgh. 

GRE'WIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Tiliacex,  so-named  in  honour  of  Dr.  Grew,  celebrated  for  his  work 
on  the  anatomy  of  vegetables.  Though  the  family  takes  its  name 
from  the  European  genus  Tilia,  its  species  are  distributed  chiefly 
through  tropical  countries.  Gnwia  now  consists  of  upwards  of  50 
species  of  moderately-sized  trees  or  shrubs,  which  have  leaves 
resembling  those  of  the  elm,  yellow  or  white  flowers,  and  many  of 
them  pleasant-tasted  subacid  fruit.  The  calyx  consists  of  5  coriaceous 
sepals,  which  are  coloured  internally.  Petals  5,  each  provided  with 
a  gland  or  scale  at  the  base,  inserted  with  the  numerous  stamens 
into  the  elevated  receptacle ;  germ  superior,  generally  2-celled ;  style 
single ;  stigma  4-lobed ;  drupe  with  from  one  to  four  1-  or  2-seeded 
small  nuts.  The  species  of  Grewia  are  found  in  the  tropical  islands 
and  the  hot  parts  of  the  Old  World,  extending  west  to  the  west  coast 
of  Africa,  and  south  to  the  Cape  of  Good  Hope.  In  India  they  are 
common  in  every  part,  both  in  jungly  forests  and  the  dry  open 
plains ;  some  of  the  same  species  extend  from  the  southern  to  the 
most  northern  parts ;  a  few  even  ascend  the  Himalayas  to  moderate 
elevations.    Species  are  also  found  in  Arabia  and  Egypt. 

The  species  of  Tiliacece  are  noted  for  their  mucilaginous  properties, 
as  well  as  for  the  remarkable  tenacity  of  the  inner  fibre  of  their 
bark,  as  exemplified  in  the  Tilia,  or  common  European  lime-tree  : 
that  of  Grewia  oppositifolia  is  employed  for  making  ropes  with  in 
the  Himalayas;  and  G.  elastica,  figured  by  Dr.  Royle  in  'Illustra- 
tions of  Himalayan  Botany,'  t.  22,  and  called  SDhamnoo  by  the 
natives,  is  valued  for  the  strength  and  elasticity  of  its  wood.  Cattle 
are  fed  on  the  leaves  of  some  species,  as  G.  didyma,  at  moderate 
elevations  in  the  Himalayas.  The  pleasant-tasted  subacid  fruit  of 
several  species  is  eaten  by  the  natives  of  India,  but  principally  used 
for  making  sherbet.  Grewia  asiatica,  or  phalsa,  is  that  principally 
employed  and  cultivated  in  their  gardens. 

GRIAS,  a  genus  of  Plants  belonging  to  the  natural  order  Myrtacece. 
It  has  the  tube  of  the  calyx  adhering  to  the  ovarium ;  the  limb 
small,  4-cleft,  obtuse ;  the  petals  4,  coriaceous;  the  stamens  numerous, 
inserted  in  a  square  disc ;  the  filaments  joined  into  5  series  at  the 
base ;  the  inner  ones  very  short ;  the  anthers  kidney-shaped,  small ; 
the  style  wanting ;  the  stigma  cruciate,  hidden  in  the  incurved 
stamens  ;  the  fruit  ovate,  8-furrowed,  crowned  by  the  calyx.  There 
is  but  one  species,  G.  cauliflora,  the  Anchovy  Pear.  It  is  a  tall  little- 
branched  tree  with  very  long  oblong  leaves,  and  large  white  flowers 
seated  on  short  many-flowered  peduncles.  It  is  a  native  of  subalpine 
districts  of  Jamaica  in  boggy  places.    The  fruit  is  an  ovate  berry  the 


size  of  an  alligator's  egg,  and  of  a  brownish  russet  colour,  and  is 
pickled  and  eaten  in  the  same  way  as  the  mango.  It  is  readily 
propagated  by  seeds,  and  the  young  plants  must  be  kept  in  a  moist 
heat.  It  grows  best  in  a  loamy  soil,  and  may  also  be  propagated  by 
large  cuttings  placed  under  a  hand-glass  in  heat. 

(Don,  Dicklamydcous  Plants.) 

GRIFFON.  [VULTDRIM3.] 

GRILSE.  [Salmonim.] 

GRIMOTHEA.  [Galatheidje.] 

GRI'SLEA,  a  genus  of  tropical  Plants  belonging  to  the  natural 
order  Lythracex,  or  Salicariacece.  The  genus  is  characterised  by 
having  a  tubular  calyx,  which  is  from  4-  to  6-toothed;  the  petals, 
4  to  6  in  number,  are  inserted  between  the  divisions  of  the  calyx ; 
the  stamens,  twice  as  many,  arise  from  the  bottom  of  the  calyx, 
and  have  their  long  filaments  extending  with  the  style  beyond  its 
tube ;  the  capsule  is  superior,  2-celled,  many-seeded,  and  covered 
by  the  persistent  calyx.  The  plants  of  this  genus  consist  of  shrubs, 
with  opposite,  very  entire  leaves,  dotted  on  the  under  surface  with 
dark-coloured  glands.  The  peduncles  are  axillary  and  many-flowered; 
the  flowers  reddish-coloured.  The  species  are  not  more  than  three 
in  number,  of  which  one,  G.  secunda,  is  found  in  the  warmer  parts  of 
South  America,  and  the  others  in  India.  G.  tomentosa,  the  best 
known  and  most  useful  species,  is  found  in  the  islands  of  the  Indian 
Ocean,  in  China,  and  in  every  part  of  the  continent  of  India,  espe- 
cially in  the  jungly  tracts  at  the  foot  of  its  several  ranges  of 
mountains.  In  such  situations  its  bright  red  calyx,  retaining  its 
colour  till  the  seeds  are  ripe,  gives  the  whole  plant  a  very  showy 
appearance,  and  points  it  out  to  the  collectors  of  its  flowers,  which 
form  an  article  of  commerce.  These  -are  much  employed  by  the 
natives  of  India  for  dyeing  a  red  colour,  and  having  some  degree  of 
astringeney,  are  also  employed  in  Indian  medicine.  The  plant  is 
known  by  the  names  of  Dharee,  Dhaee,  &c,  and  the  flowers  by  that 
of  Dhaeephool. 

GRISON.  [Guxo.] 

GRISTLE.  [Cartilage.] 

GRIT.  Hard  sandstones  are  called  Grits  in  the  north  of  England, 
and  indeed  many  soft  sandstones  are  so  termed.  In  particular 
districts  some  distinctive  terms  are  applied,  as  millstone-grit,  red- 
grit,  white-grit,  grindstone-grit,  &c.  Almost  universally  in  the  north 
of  England  the  term  '  freestone '  belongs  to  such  gritstones  as  will 
work  easily  and  to  a  good  face ;  '  calliard '  stones  are  intractable, 
close-grained,  almost  flinty  grits ;  in  Aldstone  Moor,  Cumberland,  the 
term  'hazel'  is  given  to  some  hard  grits;  at  Newcastle  the  word 
'  post '  signifies  a  '  bed,'  and  is  generally  associated  with  gritstone 
rocks. 

In  geology  the  most  remarkable  rocks  to  which  the  woid  grit  is 
applied,  are — the  calcareous  grit  (in  which  however  there  is  often 
little  of  calcareous  matter),  a  part  of  the  middle  oolite  formation  ; 
the  millstone  grit,  which  contains  beds  of  quartz  pebbles,  and  Is 
altogether  a  coarse  irregularly  laminated  rock. 

GROFYRITE,  a  Mineral  consisting  of  hydrous  silicate  of  alumina 
allied  to  Halloysite.  [Halloylite.] 

GROMWELL.  [Lithospermum.] 

GROSBEAK.  [Coccothraustes.] 

GROSSULARIACEiE,  Currant-  Worts,  a  natural  order  of  Exo- 
genous Plants,  consisting  of  2  genera  and  95  species.  The  genera 
consist  of  shrubs,  either  unarmed  or  spiny.  The  leaves  alternate, 
lobed,  with  a  planted  vernation,  often  with  a  membranous  edge  to 
the  base  of  the  petioles.  Flowers  in  axillary  racemes,  with  bracts  at 
their  base,  rarely  unisexual  by  abortion ;  the  calyx  superior,  4-  or 


Hibes  Grossularia. 

1,  a  flower  magnified  ;  2,  the  ovary  and  styles,  from  which  the  calyx,  petals, 
and  stamens  have  been  cut  off ;  3,  a  calyx  laid  open,  to  show  the  petals  and  the 
insertion  of  the  stamens ;  4,  a  transverse  section  of  a  fruit  exhibiting  the 
parietal  placentation  ;  5,  a  longitudinal  section  of  a  seed,  with  the  minute 
embryo  at  the  end  of  the  albumen. 

5-parted,  regular,  coloured,  imbricated,  or  somewhat  valvate  in 
aestivation ;  petals  5,  minute,  inserted  in  the  throat  of  the  calyx ; 
stamens  5,  inserted  alternately  with  the  petals,  very  short ;  ovary 
1-celled,  with  2  opposite  parietal  placentse;  ovules  numerous,  on  short 
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stalks,  anatropal,  style  2-  3-  or  4-cleft.  Berry  crowned  with  the 
remains  of  the  flower,  1-celled,  the  cell  filled  with  pulp ;  seeds  nume- 
rous, suspended  among  the  pulp  hy  long  filiform  cords ;  testa 
externally  gelatinous,  adhering  firmly  to  the  alhumen,  which  is  horny; 
embryo  minute,  with  the  radicle  next  the  hilum. 

Notwithstanding  the  great  dissimilarity  in  the  appearance  of  these 
plants  and  Indian  Figs,  the  two  orders  were  formerly  confounded, 
and  are  still  accounted  by  many  writers  conterminous,  chiefly  on 
account  of  their  both  having  inferior  pulpy  fruit  and  parietal  placenta?. 
They  are  natives  of  the  mountains,  hills,  and  woods  and  thickets  of  the 
temperate  parts  of  Europe,  Asia,  and  America,  but  unknown  in  Africa. 
In  North  America  they  are  particularly  abundant,  and  on  the  moun- 
tains of  Northern  India  they  contribute  to  give  a  European  character 
to  that  remarkable  region.  In  the  tropics  of  Asia  and  the  South  Sea 
Islands  they  occur  in  the  form  of  Polyosma,  a  genus  which  derives  its 
name  from  the  excessive  fragrance  of  its  flowers. 

To  this  order  belongs  the  genus  Riles,  of  which  the  Gooseberry 
and  Currant  are  different  species.  The  Black  Currant  is  tonic  and 
stimulant,  and  has  fragrant  glands  upon  its  leaves  and  flowers.  [Ribes.] 

GROSSULARITE.  [Garnet.] 

GROUND-HOG.  [Aard-Vark.] 

GROUND-IVY.  [Nepeta.] 

GROUNDLING.  [Cobitis.] 

GROUNDSEL.  This  commonest  of  annual  weeds  is  the  plant 
called  Senecio  vulgaris  by  botanists,  which  was  originally  a  native  of 
Europe  and  the  north  of  Asia,  but  which  has  followed  the  steps  of 
man  in  his  progress  of  colonisation  till  it  has  established  itself  in 
almost  every  place  where  there  is  a  European  settlement.  It  forms 
one  species  in  the  largest  genus  of  plants  yet  known,  no  fewer  than 
five  hundred  and  ninety-five  others  being  distinguished  by  M.  De 
C'andolle  in  his  '  Prodromus.'  Although  in  the  eyes  of  man  a  worth- 
less weed,  Groundsel  contributes  largely  to  the  support  of  small  birds, 
which  feed  upon  its  fruit,  or  seeds  as  they  are  commonly  but 
incorrectly  called.  [Senecio.] 

GROUSE.    [Tetkaonid^e  ;  Black-Cock.] 

GROUSE,  RUFFED.  [Bonasia.] 

GRUB,  a  name  applied  to  the  chrysalis  or  pupa  state  of  insects; 
it  is  also  sometimes  applied  to  the  larva  state.    [Pupa;  Insecta.] 

GRUID^E,  a  family  of  Birds,  including  those  known  by  the  name 
of  Cranes,  and  closely  allied  to  the  Ardeidos,  a  family  embracing  the 
Spoon-Bills,  Herons,  Bitterns,  and  Storks. 

Willughby  thus  generally  defines  his  section  of  Cloven-Footed 
Piscivorous  Water-Fowl : — "  These  have  very  long  necks ;  their  bills 
also  are  long,  strong,  ending  in  a  sharp  point  to  strike  fish,  and  fetch 
them  from  under  stones  or  brinks  :  long  legs  to  wade  in  rivers  and 
pools  of  water  :  very  long  toes,  especially  the  hind  toe,  to  stand  more 
firmly  in  rivers ;  large  crooked  talons,  and  the  middle  serrate  on  the 
inside,  to  hold  eels  and  other  slippery  fishes  the  faster,  or  because  they 
sit  on  trees.  Lean  and  carrion  bodies,  because  of  their  great  fear  and 
watchfulness."  He  makes  the  section  to  consist  of  the  Herons, 
Bitterns,  &c,  Storks,  "the  Ibis  of  Bellonius"  (Belon),  and  tho 
Spoon-Bills. 

Ray  places  at  the  head  of  the  Aves  Aquaticw,  the  "  Fissipedes" 
(Cloven-Footed),  "quae  circa  aquas  versantur,  iistamen  non  innatant" 
(which  haunt  the  waters,  but  do  not  swim  in  them).  The  first  section 
of  these,  consisting  of  the  "Maximae,  singulares  et  sui  generis,"  con- 
tains the  Cranes  (Grus,  including  the  0.  Indica  and  0.  Balearica,  the 
Jabirus,  the  Qariama,  and  the  Anhima).  Then  come  the  "Aves 
aquaticae,  fissipedes,  piscivorac,  ranivorae,  et  serpentivorae,"  the  Storks 
and  the  Ibis  nigra.  Next  to  these  are  arranged  the  Ardearum  genus 
(Herons  and  Bitterns),  and  then  the  Ardece  Exotica,  including  the 
Soco,  &c,  and  the  Spoon-Bills. 

The  Stork,  the  Heron,  the  Spoon-Bill,  &c,  with  a  heterogeneous 
crowd  of  other  birds,  are  brought  under  Brisson's  17th  order. 

The  genus  Ardea,  in  the  12th  edition  of  the  'Systema  Naturae,' 
embraces  the  Herons,  the  Bitterns,  and  the  Cranes  (including  the 
Balearic  Crane  and  the  Demoiselle,  Anthropoides) ;  the  Jabiru,  Boat- 
Bill,  and  Spoon-Bill  are  generically  distinguished  under  the  names  of 
Mycteria,  Cancroma,  and  Platalea.  They  form  part  of  Linnd's  4th 
order,  GrallcB. 

Dr.  Latham's  7th  order,  Grallce,  embraces  the  Ardeidce  and  Gruidce 
among  the  rest  of  the  Wading  Birds. 

The  same  families  are  scattered  through  M.  Lacdpede's  Oiseaux  de 
Rivage  (Grallatores). 

M.  Dumdril's  5th  order  of  birds,  Echassiers  (Waders),  contains  his 
lGth,  17th,  18th,  and  19th  families.  The  Oyster-Catcher  is  included 
in  the  16th  (Pressirostres,  or  Ramphostenes) ;  the  Open-Beak,  Bec- 
Ouvert  (Anastomus  of  Illiger),  the  neron,  the  Stork,  the  Crane,  the 
Jabiru,  and  Ibis  (Tantalus),  form  the  17th  family,  the  Cultirostres,  or 
Ramphocopes.  The  Spoon-Bill  and  Boat-Bill  belong  to  his  18th  family, 
the  Latirostres,  or  Ramphoplates. 

Among  the  Grallatores  of  Illiger  the  Herodii  contain  the  genera 
Grus,  Ciconia,  Ardea,  Eurypyga,  Scopus,  Cancroma,  and  Anastomus. 
The  genera  Tantalus  and  Ibis  form  the  Falcati,  and  Platalea  is  placed 
among  the  Ilygrobatce. 

Cuvier's  Echassiers  comprehend  the  Brcvipennes,  the  Pressirostres, 
the  Cultirostres,  the  Longirostres,  and  the  Macrodactyles. 

The  Cultirostres  consist  of  the  Cranes,  the  Boat-Bills,  the  Herons, 
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the  Storks,  the  Jabirus,  the  Ombrettes,  the  Open-Beaks,  the  Tantalit 
and  the  Spoon-Bills. 

M.  Vieillot's  Echassiers  are  divided  into  two  tribes  :  the  1st,  the 
Di-tridactylous ;  the  2nd,  the  Tetradactylous.  The  6th  family  of 
these  Waders  (Latirostres)  consists  of  the  Spoon-Bills  and  Boat-Bills ;  the 
7th  (Herodions)  comprehends  the  Ombrette,  the  Open-Beak,  the 
Herons,  the  Storks,  the  Jabirus,  &c. ;  and  the  8th  (Jirophones),  the 
Cranes  (Grus  and  Anthropoides). 

The  Ardeidce  and  Gruidoe  are  placed  by  M.  Temmiuck  under  his 
2nd  family  of  Gralles  (Waders). 

In  M.  De  Blainville's  method  the  Ardeidce  and  Gruidce  are  compre- 
hended under  the  Ciconiens,  his  3rd  family  of  Grallatores,  and  in 
the  same  method  as  further  developed  by  M.  Lherminier,  the  23rd 
family  (first  sub-class,  or  Normal  Birds)  consists  of  the  Cranes  (Grus 
of  Pallas) ;  and  the  24th  family  (same  sub-class)  of  the  Herodii  of 
Illiger. 

Mr.  Vigors  considers  that  the  Grallatores  are  naturally  divided  into 
these  five  families  : — Gruidoe,  Ardeidce,  Scolopacidce,  Rallidce,  Chara- 
driadai ;  and  he  places  the  Ardeidce  in  the  normal  group  and  the 
Gruidcs  in  the  aberrant  group.  He  remarks  that  the  species  that 
enter  into  the  family  of  Gruidce,  most  of  which  were  comprised 
originally  in  the  genus  Ardea  of  Linnaeus,  are  separated  from  the 
remainder  of  that  group  by  their  food,  which  is  chiefly  vegetable ; 
by  their  manners,  which  approach  nearer  to  those  of  the  land-birds ; 
and  by  the  formation  of  their  bills  and  feet,  the  former  of  which 
are  more  obtuse  at  the  end,  and  the  latter  shorter  than  is  observable 
in  the  true  Ardece.  In  these  characters,  Mr.  Vigors  observes,  as  well 
as  in  their  general  appearance,  more  particularly  with  respect  to  their 
plumage,  they  have  a  near  alliance  with  the  Struthionidce.  Psophia 
[Agami]  of  Linnaeus  is  the  first  genus  of  this  family  to  which 
Mr.  Vigors  calls  our  attention.  This  genus,  in  the  comparative 
shortness  of  the  bill,  is  considered  by  Mr.  Vigors  to  be  connected 
with  the  Anthropoides  of  M.  Vieillot,  the  Numidian  Demoiselle ; 
while  he  regards  the  Crowned  Crane  of  Africa  (the  Balearic  Crane  of 
authors,  Ardea  pavonina  of  Linnaeus)  as  uniting  this  genus  to  the 
true  Grus  of  the  present  day.  "  If  the  genus  Dicholophus  of  M. 
Illiger,"  continues  Mr.  Vigors,  "be  found  to  belong  to  the  Wading 
Birds,  of  which  I  have  little  doubt,  its  situation  will  most  probably 
be  in  the  present  family,  to  which  it  bears  a  nearer  resemblance  in 
plumage  and  general  structure  than  to  any  other  division  of  the  order. 
In  this  case  it  will  form  a  more  immediate  link  than  any  group  at 
present  known  in  the  family  with  the  Charadriadce,  which  meet  it  at 
the  corresponding  extreme  of  the  order;  its  shorter  and  more  elevated 
hind  toe  forming  the  passage  between  the  fully  tetradactyle  foot  of 
the  Gruidce  and  the  tridactyle  foot  of  the  Charadriadce."  We  have 
seen  [Cariama]  that  the  habits  of  Dicholophus  are  not  those  of  the 
Wading  Birds,  although  in  the  whole  of  the  visceral  arrangement  a 
close  affinity  may  be  observed  to  the  Gruidce. 

Mr.  Vigors  remarks  further  that  Cuvier  has  noticed  the  union  that 
takes  place  between  the  last  groups  alluded  to  by  Mr.  Vigors  and 
those  of  the  Ardeidce  by  means  of  the  genera  Aramus  of  Vieillot  and 
Eurypyga  of  Illiger.  These,  he  observes,  lead  to  the  extensive 
assemblage  of  species  contained  under  Ardea  (Linn.)  and  Ciconia 
(Briss.),  both  of  which  groups  are  connected  by  their  general  form 
and  habits,  but  differ  by  some  minute  yet  strongly-marked  generic 
distinctions.  Intermediate  between  Ardea  and  Ciconia  appear  those 
forms  which  display  so  remarkable  a  dilatation  of  the  bill,  namely, 
Cancroma,  Phcenicopterus,  and  Platalea  of  Linnaeus.  The  two  last  of 
these  groups,  continues  Mr.  Vigors,  are  equally  distinguished  by  a 
greater  development  of  the  membrane  that  connects  the  toes  than  is 
observable  in  the  other  Waders,  which  join  them  on  each  side ;  and 
in  one  of  them,  the  Phcenicopterus,  this  character,  he  remarks,  is 
carried  so  far  to  the  extreme  as  to  have  occasioned  some  systematists 
to  place  the  birds  of  that  genus  among  the  Natatores.  [Ducks.] 
"  But,"  says  Mr.  Vigors  in  conclusion,  "  the  whole  of  the  family  have 
a  membrane  more  or  less  extensive  at  the  base  of  the  toes ;  and  if  we 
compare  the  feet  of  the  common  Ciconia  alba,  of  the  Platalea,  and 
the  Phcenicopterus  together,  we  shall  see  a  gradual  increase  of  this 
membrane  in  extent  until  it  reaches  the  extreme  in  the  latter  genus. 
Among  the  groups  that  are  allied  to  Ciconia  there  are  many  that 
resemble  it  in  general  character,  but  deviate  from  it  in .  the  form  of 
the  bill.  Among  these  we  may  particularise  Scopus  (Linn.),  distin- 
guished by  its  more  compressed  and  furrowed  mandibles;  the  Mycteria 
(Linn.),  where  the  point  of  the  bill  turns  upwards ;  and  the  Anasto- 
mus (111.),  where  the  mandibles,  united  at  the  base  and  at  the  point, 
leave  an  open  space  in  the  centre.  The  genus  Tantalus  (Linn.)  bears 
an  evident  affinity  to  the  same  group,  and  has  consequently  been 
united  to  it  in  the  arrangement  of  every  systematic  naturalist.  It 
differs  chiefly  by  the  downward  curvature  of  the  bill.  To  this  genus 
may  be  united  the  Ibis  of  M.  Lacepede,  which,  in  its  more  slender 
bill,  bears  an  affinity  to  Eurypyga,  from  whence  we  commenced  our 
inquiries  into  the  family."  The  same  author  unites  the  Scolopacidce 
with  the  Ardeidce  by  means  of  Numenius  of  Brisson,  as  approaching 
Ibis  most  closely  in  its  bill. 

Prince  Bonaparte  •  makes  the  Herodii  the  3rd  family  of  the  order 
Grallce,  and  includes  under  it  the  genera  Grus,  Ciconia,  Ardea,  and 
Aramus:  his  4th  family  (Falcati)  consists  of  the  genera  Tantalus 
and  Ibis.    ('  Specchio  Comparative') 
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Mr.  Swainson  ('  Natural  History  and  Classification  of  Birds,'  vol.  ii.) 
is  of  opinion  that  the  Ardeadce,  or  Herons,  by  means  of  the  Cranes, 
show  the  strongest  affinity  to  the  Ostriches,  and  thus  unite  the  rasorial 
with  the  wading  order.   "  Nearly  all  the  Cranes,"  writes  Mr.  Swainson, 
"  are  large  birds,  with  short  and  powerless  wings,  long  and  frequently 
naked  necks,  and  more  terrestrial  in  their  habits  than  any  of  their 
congeners.    The  beautiful  genus  Phosphia  (Psophia  ?),  if  truly  belong- 
ing to  this  family,  is  more  of  a  gallinaceous  than  a  wading  bird." 
After  referring  to  the  genus  Anthropoides,  Mr.  Swainson  thus  con- 
tinues :— "  The  more  typical  cranes  (Grus,  Pallas)  are  large  birds,  few 
indeed  in  species,  but  dispersed  over  Europe,  America,  and  Asia : 
they  seem  to  prefer,  the  seclusion  and  security  of  marshes,  and  feed 
both  upon  seeds,  herbage,  worms,  and  small  reptiles.    The  Ardeadce, 
or  Typical  Herons,  differ  from  the  last  in  being  composed  of  birds 
decidedly  carnivorous ;  they  are  known  by  a  larger  and  more  pointed 
bill,  and  by  the  superior  lengtli  of  the  legs.    The  herons,  as  a  whole, 
are  the  most  beautiful  of  all  the  waders,  not  so  much  from  the  colours 
of  their  plumage,  as  from  the  elegant  crests  and  prolonged  feathers 
which  ornament  nearly  all  the  species.    They  build  in  societies,  but 
generally  feed  and  live  solitary.    Like  the  kingfishers  and  many  of 
the  fissirostral  birds,. the  greater  part  watch  for  their  prey  from  a 
fixed  station  :  a  sheltered  nook  by  the  side  of  a  river,  or  a  projecting 
rock  by  the  sea-side,  over  deep  water,  frequently  serves  them  as  a 
convenient  post ;  here  they  watch  for  passing  fish,  which  they  dex- 
terously spear  or  transfix  by  their  long  and  sharp  bill.   Some  of  these 
birds  are  of  a  gigantic  size ;  others  are  very  small,  but  have  all  a  very 
long  neck,  covered  more  or  less  by  strong  and  loose  feathers.  The 
Tiger-Bitterns  (Tigrisoma,  Swainson)  are  exclusively  found  in  South 
America,  but  the  true  bitterns  seem  restricted  to  no  particular  climate. 
The  Boat-Bills  (Cancroma,  Linnaeus)  differ  most  essentially  from  the 
herons,  since  they  have  a  short  and  very  broad  bill,  shaped  some- 
thing like  a  boat  with  its  keel  uppermost."  [Boat-Bill.]  .    .  "  The 
Spoon-Bills  (Platalea)  show  a  different  but  a  no  less  singular  form  of 
beak,  from  which  their  name  has  been  derived.    The  Storks  (Ciconia) 
are  among  the  largest  of  the  heron  family,  one  species  (Ciconia 
gigantea)  measuring,  when  standing  erect,  near  5£  feet;  they  are 
social  and  useful  birds,  and  from  destroying  vast  numbers  of  reptiles 
and  other  vermin  are  encouraged  in  many  countries  to  build  on  the 
habitations  of  man.    The  chin  and  eyes  are  bare  of  feathers,  but  in 
Mycteria,  which  possibly  enters  into  this  family,  the  greatest  part  of 
the  head  and  neck  is  entirely  bare  :  one  species  inhabits  America,  one 
Asia,  and  one  Australia.    The  tufted  umbre  forms  the  African  genus 
Scopus,  and  is  the  only  species  known ;  the  plumage  is  particularly 
soft,  and  the  back  of  the  head  furnished  with  a  lax  tuft  of  feathers  : 
this  is  obviously  allied  to  the  Open-Bills  (Anastomus,  111.),  a  singular 
form,  remarkable  for  a  thick  and  very  powerful  bill  gaping  in  the 
middle.    .    .    These  are  the  principal  genera  which  appear  to  enter 
this  family,  of  which  the  herons  and  cranes  form  the  two  most  typical 
groups." 

In  the  'Synopsis'  (same  volume),  Mr.  Swainson  places  the  A  rdeada 
as  the  first  family  of  the  Grallatores,  or  Waders,  with  the  following 
definition  :— "  Size  large  ;  bill  long,  conic,  very  hard,  straight,  and 
compressed  ;  hind  toe  moderate,  and  placed  on  the  same  level  as  the 
others."  The  family,  according  to  this  author,  includes  the  following 
genera  and  sub-genera : — Ardea=Ardea,  Egretta,  Butor  (Bitterns), 
Tigrisoma  (Tiger-Bitterns),  Nyctiardea,  Swainson  (Night-Herons); 
Cancroma;  Platalea;  Ciconia  (including  Mycteria  as  a  sub-genus)' 
Hamatopus ;  and  Scopus. 

Species  of  the  families  Gruidce  and  Ardeidce  are  to  be  found  in  all  the 
four  quarters  of  the  globe.  They  seldom  occur  in  the  very  cold  regions. 

We  now  proceed  to  give  the  characters  of  the  genera  of  Gruidaz  :— 

Grus  (Pallas).— Bill  of  the  length  of  the  head  or  rather  longer 
strong,  straight,  compressed,  the  point  in  the  form  of  an  elongated 
cone,  obtuse  towards  the  end ;  lateral  base  of  the  mandible  deeply 
channelled  ;  base  of  the  bill  elevated.  Nostrils  in  the  middle  of  the 
bill,  pierced  through  and  through  in  the  groove,  and  closed  backwards 
by  a  membrane.  Region  of  the  eyes  and  base  of  the  bill  often  naked 
or  covered  with  warty  excrescences  (mamelons).  Feet  long  and  strong, 
a  large  naked  space  above  the  knee ;  three  anterior  toes,  the  middle 
one  united  to  the  external  by  a  rudiment  of  a  membrane,  interior 
toe  divided,  posterior  toe  articulated  higher  on  the  tarsus.  Wings 
moderate ;  first  quill  shorter  than  the  second,  which  last  is  nearly  as 
long  as  the  third,  and  that  is  the  longest;  secondaries  nearest  to  the 
body,  arched,  or  very  long  and  subulate  in  some  foreign  species 
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Bill  of  Common  Crane  (Grus  cinerea). 

_  In  the  greater  part  of  the  species  the  trachea  of  the  male  forms 
circumvolutions  upon  itself ;  in  the  other  similar  sinuosities  occur  in 
both  sexes,  which  do  not  differ  in  external  appearance.  Moult  once 
in  the  year.  (Temminck.) 


Grus  cinerea.  The  general  plumage  is  ashy  gray;  throat,  front  of 
the  neck,  and  occiput,  very  deep  blackish  gray.  Forehead  and  space 
between  the  eyes  and  bill  furnished  with  black  hairs ;  top  of  the  head 
naked  and  red.  Some  of  the  secondaries  arched,  longer,  and  loose- 
barbed.  Bill  greenish-black,  horn-coloured  towards  the  point,  and 
reddish  at  the  base;  h-is  red-brown.  Feet  black.  Length  from  the 
bill  to  the  end  of  the  tail  3  feet  8  or  10  inches.  The  old  birds  have 
a  large  whitish  space  behind  the  eyes  and  along  the  lateral  part  of  the 
upper  portion  of  the  neck. 


Common  Crane  (Grus  cinerea). 


Young  Birds  before  their  second  autumnal  moult. — No  nakedness 
on  the  top  of  the  head,  or  the  space  hardly  visible.  The  blackish  ash- 
colour  of  the  front  of  the  neck  and  occiput  non-existent,  or  only 
indicated  by  longitudinal  spots. 

This  is  the  Tepavos  of  the  Greeks;  Grus  of  the  Romans;  Grue 
and  Grua  of  the  Italians;  Grue  of  the  French;  Grulla  of  the 
Spanish  ;  Kranich  and  Aschgrauer  Kranich  of  the  Germans ;  Trane  of 
the  Danes ;  Goran  of  the  Welsh ;  and  Crane  and  Common  Crane  of 
the  English. 

The  habits  of  the  Crane  are  migratory  and  gregarious.  Mr.  Selby 
remarks  that  in  its  contour  and  gait  it  bears  a  considerable  resemblance 
to  some  of  the  Struthionida,  and  that  we  are  reminded  of  the  ostrich 
by  the  long  flowing  plumes  that  overhang  the  tail.  He  is  of  opinion 
that  through  this  and  other  families  its  affinity  to  the  Rasorial  Birds 
is  readily  traced ;  and  he  observes  that  in  its  internal  conformation  it 
differs  very  essentially  from  the  more  typical  familes  of  the  Grallatores, 
and  that  its  strong  and  muscular  stomach  indicates  a  different  general 
economy  from  that  of  the  Ardeidce.  This  is  quite  true ;  but  whilst 
the  Crane  frequents  open  and  cultivated  lands  for  the  sake  of  newly 
sown  corn  and  seeds  to  be  found  in  such  tracts,  it  isc  ar  from  averse 
to  small  testaceous  mollusks,  worms,  frogs,  and  other  reptiles. 
Temminck  says  that  the  nest  is  placed  among  the  rushes,  &c,  and 
sometimes  on  the  walls  of  isolated  houses.  The  pale  bluish-green 
eggs,  marked  with  brown,  are  two  in  number. 

Temminck  states  that  this  crane  inhabits  the  marshy  plains  of  the 
Oriental  countries  ;  that  it  is  common  in  the  north,  migrates  regularly 
in  spring  and  autumn,  is  rare  in  its  passage  in  Holland,  and  only  in 
very  severe  winters.  Asia  is  one  of  the  tracts  of  country  much  fre- 
quented by  it.  Dr.  Von  Siebold  notices  it  in  his  list  of  birds  killed  at 
Japan.  Mr.  Selby  states  that  its  equatorial  migrations  extend  to 
India,  Egypt,  and  other  warm  parts  of  Asia  and  Africa,  but  that  it 
retires  in  summer  to  the  northern  and  eastern  parts  of  Europe  to 
breed.  The  migrations  are  performed  high  in  the  air,  and  the  pro- 
gress of  the  flock  may  be  traced  by  the  loud  cries  of  the  birds  when 
they  are  beyond  the  reach  of  sight.  The  nighttime  is  frequently 
chosen  for  these  changes  of  locality.  Prince  Bonaparte  notes  it  as 
very  rare  and  accidental  near  Rome ;  Willughby  however  saw  many 
of  them  in  the  poulterers'  shops  in  winter.  But  it  is  in  England  that 
the  alteration  of  the  country  by  drainage  and  enclosure  has  caused 
perhaps  the  most  remarkable  absence  of  these  fine  birds.  They  were 
numerous  in  the  time  of  our  ancestors,  and  highly  esteemed  by  them, 
both  as  objects  of  sport  and  as  furnishing  a  dish  fit  for  the  table  of 
princes.  By  25  Henry  VIII.,  c.  11,  confirmed  by  3  and  4  Edw.  VI., 
c.  7,  twenty  pence  was  the  forfeiture  for  each  egg  of  the  Crane  taken 
and  destroyed.    Willughby  says,  "  They  come  often  to  us  in  England; 
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and  in  the  fen  countries  in  Lincolnshire  and  Cambridgeshire  there  are 
great  flocks  of  them ;  but  whether  or  no  they  breed  in  England  (as 
Aldrovandus  writes  he  was  told  by  a  certain  Englishman,  who  said  he 
had  often  seen  their  young  ones),  I  cannot  certainly  determine,  either 
from  my  own  knowledge  or  from  the  relation  of  any  credible  person." 
In  Pennant's  time  he  had  come  to  the  conclusion  that  the  Cranes  had 
forsaken  our  island.  "A  single  bird,"  say3  he,  "was  killed  near 
Cambridge  about  three  years  ago,  and  is  the  only  instance  I  ever 
knew  of  the  crane  being  seen  in  this  island  in  our  time."  Dr.  Latham 
mentions  only  four  instances  a3  occurring  within  his  memory  of  the 
Crane  having  been  met  with  in  England.  (Pennant,  '  Brit.  Zool.,' 
1812.)  Montagu  and  Dr.  Fleming  mention  a  small  flock  that  visited 
Zetland  in  1807,  and  Mr.  Selby  received  information  of  one  killed  in 
Oxfordshire  in  December  1830.  The  Crane  can  now  be  only  regarded 
as  an  accidental  and  rare  visitant  to  our  islands. 

"  The  flesh  is  very  savoury  and  well  tasted,  not  to  say  delicate " 
(Willughby),  and  indeed  it  seems  to  have  been  highly  prized  in  former 
days.  At  the  enthronization  of  George  Neville,  the  archbishop  above 
alluded  to,  204  cranes  were  served,  and  in  the  Northumberland 
Household-Book  the  price  of  the  Crane  (Cranys)  is  marked  sixteen 
pence.  At  the  marriage-feasts  also  above  mentioned,  one  of  the  items 
in  the  first  is  "  9  Cranes,  every  Crane  three  shillings  and  four  pence;" 
and  in  the  second  we  find  "  Item  for  a  Standert,  Cranes  2  of  a  dish" 
for  the  second  course;  and  in  the  expenses  we  find  "Item,  in 
Cranes  9  ...  01.  30s.  Od."  The  long  drooping  feathers  are  valuable 
as  plumes. 

Anthropoides  (Vieillot). — Mr.  Bennett  remarks  ('  Gardens  and 
Menagerie  of  the  Zoological  Society')  that  the  name  of  Anthropoides, 
conferred  upon  this  genus  by  its  founder,  M.  Vieillot,  owes  its  origin 
to  a  mistaken  reading  of  a  passage  in  Athenteus,  which  the  French 
academicians  of  the  17th  century  improperly  applied  to  the  Demoiselle, 
or  Numidian  Crane,  regarding  the  resemblance  to  man  implied  by  the 
term  Anthropoides  as  a  convincing  proof  that  the  Otus  of  the  Greeks 
was  a  synonym  of  the  bird,  which  they  were  themselvesMescribing 
under  the  name  of  Demoiselle,  from  its  elegant  attitudes.  "It  is 
difficult  however,"  says  Mr.  Bennett,  "  to  conceive  how  these  learned 
men,  with  M.  Perrault  at  their  head,  could  have  stumbled  on  so  gross 
a  misapprehension ;  for  the  passages  cited  by  them  from  the  Greek 
and  Roman  authors  prove  beyond  all  question  that  the  Scops  and 
Otus  of  the  former  and  the  Asio  of  the  latter  were  in  truth  nothing 
else  than  owls,  and  had  consequently  no  connection  with  the 
Numidian  Crane.  M.  Savigny,  on  the  other  hand,  refers  the  latter 
bird  to  the  Crex  of  Aristotle  and  other  classical  authors  ;  but  we 
must  confess  that  we  entertain  considerable  doubt  of  this  opinion  also. 
The  scattered  notices  of  the  ancient  Crex  appear  to  us  by  far  too 
scanty  and  indefinite  to  admit  of  their  positive  appropriation ;  and 
they  combine  moreover  several  traits  which  are  quite  irreconcileable 
with  the  identity  of  the  two  animals.  With  the  exception  of  this 
distinguished  naturalist,  almost  all  the  modern  authors  who  have 
spoken  of  the  Demoiselle  have  merely  copied  Buffon,  who  with  sin- 
gular inconsistency,  at  the  same  time  that  he  corrects  the  error  of 
Bynonymy  into  which  the  academicians  had  fallen,  adopts  all  their 
quotations  founded  upon  this  very  mistake.  The  truth  is,  that  the 
real  history  of  the  bird  cannot  be  traced  with  certainty  beyond  the 
period  of  M.  Perrault's  memoirs,  in  which  it  was  for  the  first  time 
described  under  the  fanciful  denomination  which  it  has  since  attained." 
We  have  gives  this  passage  entire  because  the  exemplary  and  indus- 
trious zoologist  who  penned  it  is,  in  our  opinion,  borne  out  in  his 
observations,  and  because  it  conveys  a  good  lesson  of  the  danger  of 
hastily  appropriating  Greek  or  Roman  names  to  existing  animals. 
Such  an  appropriation  should  never  be  made  without  the  clearest 
evidence  of  the  identity  of  the  species.  But  however  right  Mr. 
Bennett  may  be,  the  term  Anthropoides  is  now  generally  received  by 
ornithologists  as  the  generic  appellation  for  certain  species  of  cranes, 
and  must  be  retained,  the  only  question  being  what  species  should  be 
arranged  under  it.  The  Demoiselle  and  the  Balearic  Crane  were  the 
only  two  species  of  Anthropoides  (Vieillot),  till  a  third  and  most 
elegant  species,  Anthropoides  Stanleyanus  (Vigors),  Anthropoides 
Paradismus  (Bechstein),  was  added.  Mr.  Vigors  would  include  the 
whole  of  these  three  species  in  the  genus ;  but  Mr.  Bennett  remarks 
that  the  discovery  of  that  species,  closely  allied  as  it  is  to  the 
Demoiselle,  seems  to  determine  the  existence  of  that  form  as  a  distinct 
type,  and  to  render  it  more  necessary  to  isolate  the  Crowned  or 
Balearic  Crane  (Balearica  pavonina,  Ardea  pavonina,  Linn.),  under 
another  generic  name,  Balearica  (Brisson). 

A.  Virgo,  Ardea  Virgo  of  Linnseus,  the  Demoiselle,  is  about  3  feet 
6  inches  high  measured  to  the  top  of  the  head  :  from  the  point  of  the 
bill  to  the  tip  of  the  tail  it  is  about  3  feet  in  length.  Upper  part  of 
the  head  light  gray ;  sides  of  the  head,  neck,  and  depending  breast- 
feathers,  blackish ;  head  and  neck  fully  feathered.  A  tuft  of  pure 
white  loose-barbed  feathers,  three  or  four  inches  long,  directed  back- 
wards with  a  curvature  downwards  behind  each  eye.  General  tint 
slaty-gray;  outer  portions  of  all  the  quill-feathers  dingy-black. 
Secondaries  longer  than  the  primaries,  forming  when  the  wings  are 
folded  dependent  downward-curved  plumes.  Bill  yellowish  or  flesh- 
coloured  ;  iris  reddish-brown. 

The  habits  of  the  Demoiselle  are  migratory,  and  its  food  consists  in 
great  measure  of  grain  and  seeds,  though  it  occasionally  takes  small 


fishes,  mollusks,  and  insects.  Gizzard  muscular.  The  Demoiselle 
produced  young  in  the  menagerie  at  Versailles,  and  one  which  was 
hatched  and  bred  there  lived  twenty-four  years. 


Demoiselle  (Anthropoides  Virgo). 

Africa  is  the  head-quarters  of  this  bird.  It  has  been  observed  in 
the  north,  along  the  Mediterranean,  the  west  from  Egypt  to  Guinea, 
in  the  interior,  and  in  the  south  near  the  Cape  of  Good  Hope.  It  has 
been .  killed  in  Nepaul,  according  to  Mr.  Gould  ;  is  found  on  the 
southern  coasts  of  the  Black  Sea  and  Caspian,  and  has  been  observed 
at  Lake  Baikal.  It  is  occasionally  seen  in  Europe,  and  appears  about 
Constantinople  in  October.  At  the  inundation  of  the  Nile  great 
numbers  arrive  in  Egypt. 

A.  Stanleyanus  (so  named  by  Mr.  Vigors  in  honour  of  the  late  Earl 
of  Derby,  then  Lord  Stanley,  President  of  the  Zoological  Society  of 
London),  A.  Paradismus  of  Bechstein,  the  Stanley  Crane,  is  in  its 
general  plumage  bluish-gray,  the  top  of  the  tumid  head,  which  is  well 
covered  with  soft  feathers,  is  whitish,  and  there  is  a  brownish  post- 


Stanley  Crane  (Anthropoides  Paradistcus,  Bechstein). 

ocular  band ;  the  hides  are  chestnut-black,  and  the  points  or  the 
quills,  tail,  &c,  are  brownish-black.  Length  from  the  tip  of  the  bill 
to  the  end  of  the  tail  3  feet  6  inches.  Mr.  Vigors  mentions  particu- 
larly the  greater  length  and  development  of  the  hallux  in  this  species, 
in  which  character,  he  observes,  the  bird  seems  to  be  intermediate 
between  A.  Virgo  and  the  more  typical  Omido;.    He  considers  the 
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Balearic  Crane  as  according  with  this  species  in  this  particular,  and  by 
the  additional  character  of  the  naked  cheeks  and  caruncle  under  the 
chin,  as  exhibiting  a  still  nearer  approach  to  the  true  Grus.  A.  Virgo, 
on  the  other  hand,  by  the  slight  development  of  the  hallux,  appears 
to  him  to  possess  the  nearest  affinity  of  all  the  birds  in  the  group  to 
the  C haradriadce. 

"In  manners  and  gestures,"  says  Mr.  Vigors,  "the  Anthropoides 
Stanleyanus  appears  to  conform  most  intimately  with  the  Demoiselle, 
displaying  the  same  delicacy  and  elegance  of  attitude,  and  the  same 
majesty,  together  with  the  same  graceful  playfulness  in  all  its  move- 
ments. I  once  had  the  good  fortune  to  see  it  when  released  from  the 
place  of  its  confinement  and  set  at  liberty  into  an  adjoining  yard ;  and 
it  was  scarcely  possible  to  witness  a  scene  of  more  grace  and  anima- 
tion. The  bird,  when  after  a  few  movements  it  felt  itself  free, 
bounded  into  the  air,  and  traversed  the  yard  with  singular  velocity, 
and  a  peculiarity  of  motion  which  could  neither  be  termed  running 
nor  flying :  with  its  wings  expanded,  and  its  long  quill-feathers 
streaming  just  above  the  ground,  it  sailed  and  swept  along  the  open 
space  without  regard  to  the  numerous  spectators  who  watched  its 
movements,  luxuriating  in  all  the  buoyancy  and  excursiveness  of  new- 
felt  liberty.  I  understand  that  it  is  particularly  eageu  in  its  pursuit 
after  insects,  which  it  takes  when  they  are  upon  the  wing ;  and  that 
they  seem  to  be  its  natural  and  most  acceptable  food.  We  may 
readily  conceive  what  myriads  of  winged  creatures  it  would  encircle 
within  its  wings  as  it  swept  along  its  native  marshes,  in  the  manner 
observed  above,  and  which  it  would  thus  bring  within  the  compass  of 
its  prey."    ('  Zool.  Joum.,'  vol.  ii.) 

This  beautiful  bird  is  an  inhabitant  of  the  East  Indies. 

A.  pavoninus,  Vieillot  (Balearica  pavonina,  Brisson ;  Ardeapavonina 
of  Linnaeus),  the  Balearic  or  Crowned  Crane,  received  its  English  and 
French  common  name  from  its  being  supposed  to  be  the  Baleai-ic 
Crane  of  the  ancients.  Its  height  when  full  grown  is  about  4  feet. 
Wo  select  Mr.  Bennett's  description  :  "  Its  plumage  is  of  a  bluish- 
slate  colour  on  the  neck  and  on  both  surfaces  of  the  body ;  the  quill- 
feathers  of  the  tail  and  the  primaries  of  the  wings  are  of  a  beautiful 
black ;  the  secondaries,  which  extend  beyond  the  base  of  the  tail,  of 
a  bright  and  glossy-brown  ;  and  the  wing-coverts  pure  white.  The 
cheeks  and  temples  are  entirely  naked,  and  are  coloured  of  a  bright 
rosy-red,  which  sometimes  overspreads  the  whole  of  the  naked 
surface,  ancLsometimes  is  confined  to  a  portion  of  it,  the  remainder  in 
this  latter  case  becoming  perfectly  colourless  and  of  a  dull  white. 
Beneath  the  upper  part  of  the  throat  a  similar  naked  space  is  gradu- 
ally developed,  which  terminates  in  a  dependent  fold  of  the  skin,  like 
the  wattle  of  a  turkey,  but  more  uniform  on  its  surface,  and  of  a 
brilliant  red.    As  this  prolongation  is  not  always  met  with,  it  has  been 


Crowned  Crane  (Anthropoides  pavoninus). 


considered  by  some  writers  as  a  mark  of  sex ;  but  of  the  two  birds 
examined  by  the  French  academicians,  the  one  possessed  it  and  the 
other  not,  and  yet  both  were  females ;  it  may  therefore  with  greater 
probability  be  considered  as  the  result  of  age.  The  fore  part  of  the 
head  is  covered  by  a  close  tuft  of  short,  smooth,  even,  velvety  feathers 
of  a  deep  black  ; '  and  behind  these  rises  a  very  remarkable  crest,  con- 
sisting of  a  large  number  of  flat  yellowish  filaments,  each  twisted 
spirally  on  itself,  fringed  along  its  edges  with  a  series  of  black-pointed 
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hairs,  and  terminating  in  a  blackish  pencil.  These  filaments  are  of 
nearly  uniform  length,  and  measure  4  or  5  inches  from  base  to  tip. 
They  take  their  origin  from  a  roundish  space  on  the  back  of  the  head, 
and  expand  equally  at  their  extremities  into  a  circle  of  considerably 
larger  diameter  than  the  head  itself.  The  bill,  legs,  and  feet  are  of 
a  dusky-black ;  and  the  iris  is  remarkable  for  being  almost  destitute 
of  colour.  As  in  most  of  the  birds  of  this  family,  the  feathers  of 
the  lower  part  of  the  neok  are  long,  narrow,  and  gracefully  dependent 
over  the  breast." 

This  description  is  so  good  in  the  main  that  we  have  given  it  in  the 
author's  own  words ;  but  his  observations  with  regard  to  the  wattle 
require  confirmation.  Indeed,  he  himself,  as  secretary  to  the  Zoologi- 
cal Society,  subsequently  brought  under  the  notice  of  a  meet- 
ing of  its  members,  specimens  from  the  Society's  museum,  of  Crowned 
Cranes  from  Northern  and  from  Southern  Africa,  with  the  view  of 
illustrating  the  characters  which  distinguish  as  species  the  birds  from 
those  several  localities.  Their  specific  distinction,  he  stated,  on  the 
authority  of  Professor  Lichtenstein,  had  been  pointed  out,  nearly  30 
years  from  that  time,  by  the  professor's  father,  who  gave  to  the  Cape 
bird  the  name  of  Grus  Regulorum.  This  distinction  had  not  however, 
Mr.  Bennett  remarks,  been  generally  known  among  ornithologists, 
although  to  those  connected  with  the  Society  it  had  for  some  time 
been  familiar,  from  observation  both  of  numerous  skins  and  of  living 
individuals.  In  the  bird  of  North  Africa,  for  which  the  specific  name 
of  Pavoninus  will  be  retained,  the  wattle  is  small,  and  there  is  much 
red  occupying  the  lower  two-thirds  of  the  naked  cheeks  :  in  that  of 
South  Africa  the  wattle  is  large,  and  the  cheeks  are  white,  except  in 
a  small  space  at  their  upper  part ;  the  neck  also  is  of  a  much  paler 
slate-colour  than  that  of  the  North  African  species.  Mr.  Bennett 
added  that  the  latter  characters  had  been  observed  to  be  permanent 
in  an  individual  presented  to  the  Society  in  April  1829,  from  the  collec- 
tion of  the  late  Marchioness  of  Londonderry,  then  still  living  at  the 
Gardens.  They  existed  also  in  both  the  individuals  presented  by  Sir 
Lowry  Cole. 

Dr.  J.  E.  Gray  remarks,  that  the  oval  form  of  the  nostrils  in  the 
Crowned  Cranes,  added  to  other  distinguishing  characters  which  had 
frequently  been  pointed  out,  might  be  regarded  as  indicating  a  generic 
difference  between  them  and  the  Demoiselle  and  Stanley  Cranes,  in 
which  the  nostrils  have  the  lengthened  form  usual  in  the  genus  Grus, 
a  genus  from  which  they  scarcely  differ,  except  in  the  comparative 
shortness  of  their  bill.  For  the  group  including  the  Crowned  Cranes 
the  name  of  Balearica  might,  he  thought,  be  retained,  and  that  of 
Anthropoides  be  appropriated  to  the  one  comprehending  Anthropoides 
Virgo,  Vieill.,  and  A.  Paradisceus,  Bechst.    ('  Zool.  Proc.') 

The  species  with  the  small  wattle  and  other  differences  will,  accord- 
ing to  this  proposition,  stand  as  Balearica  pavonina.  It- is  a  native  of 
Northern  and  Western  Africa. 

The  species  with  the  large  wattle,  &c,  will  stand  as  Balearica  Regu- 
lorum.   It  is  found  in  Southern  Africa. 

These  birds  are  presumed  to  be  migratory ;  but  little  is  known  of 
them,  except  in  captivity,  to  which  the  birds  are  easily  reconciled, 
living  in  friendship  with  the  domestic  poultry,  and  other  captives, 
and  even,  as  we  have  heard,  interfering  to  prevent  disputes.  In  a 
state  of  nature  they  are  said  to  frequent  swampy  places,  and  to  subsist 
partly  upon  fishes,  worms,  and  insects,  and  partly  on  vegetable 
substances.  They  run  with  the  wings  expanded,  and  with  great 
rapidity.  Their  note  is  loud,  trumpet-like,  and  hoarse.  In  the 
catalogue  of  the  African  Museum,  one  of  the  species,  there  called  the 
Kaffir  Crane,  is  said  to  be  held  sacred  by  the  Kaffirs  bordering  upon 
the  Cape  Colony  ;  and  if  one  should  happen  to  be  killed,  even  by 
accident,  a  calf  or  young  cow  must  be  slaughtered  as  an  atonement. 
Mr.  Swainson  ('  Classification  of  Birds ')  notices  specimens  of  Ardea 
pavonina,  Linn.,  as  having  been  brought  to  him  when  in  Malta,  from 
the  little  island  of  Lampidosa,  where,  he  says,  they  are  by  no  means 
scarce. 

Our  English  readers  will  find  most  of  the  birds  above  described 
living  in  the  Gardens  of  the  Zoological  Society  in  the  Regent's  Park, 
together  with  many  others  of  this  very  fine  family  of  birds 

The  bird  called  the  Adjutant  Crane,  belongs  to  the  family  Ardeidw. 
It  is  the  Ciconia  Argala  of  naturalists.  [ClCONIA.] 

GRUINA'LES,  a  name  given  by  Linnaeus  to  the  natural  order  of 
Plants  now  called  Geraniacece. 

GRUMIXAMEIRA,  a  Plant  belonging  to  the  natural  order 
Myrtacew,  yields  a  fruit  which  is  spoken  of  by  Martius  as  excellent 
eating. 

GRY'LLID^E  (Achetidce,  Leach),  a  family  of  Insects  belonging  to 
the  order  Neuroptera.  Distinguishing  characters  : — Thighs  of  pos- 
terior legs  large ;  tibioe  armed  with  spines ;  abdomen  terminated  by 
two  long  and  slender  fleshy  appendages ;  tarsi  of  the  anterior  and 
intermediate  pairs  of  legs  3-jointed;  antenna;  usually  long  and 
setaceous. 

The  three  principal  genera  contained  in  this  family  are  Gryllus, 
Gryllotalpa,  and  Tridactylus.  In  the  genus  Gryllus  the  anterior  tarsi 
are  simple;  the  labial  palpi  are  short;  the  anal  appendages  are  long 
and  slender,  thickest  at  the  base  and  pointed  at  the  apex  ;  the  elytra 
in  the  females  are  studded  with  minute  nervures  which  cross  each 
other  in  an  oblique  manner ;  in  the  males  the  nervures  are  less  numer- 
ous and  irregularly  disposed ;  the  wings  are  longer  than  the  elytra, 
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and  when  not  in  use  are  folded  longitudinally ;  the  females  are 
furnished  with  a  long  ovipositor. 

Gryllus  domesticus  (Linn.),  the  Common  House-Cricket,  affords  an 
example  of  this  genus.  This  insect  is  about  three-quarters  of  an  inch 
in  length,  and  of  a  pale-brown  colour,  with  blackish  markings  on  the 
head  and  thorax.  It  is  found  throughout  Europe  ;  frequents  houses, 
and  prefers  the  vicinity  of  the  fire.  The  male  makes  a  shrill  noise, 
which  is  caused  by  the  friction  of  the  elytra  against  each  other. 
These  insects  are  of  nocturnal  habits,  take  to  the  wing  readily,  and 
can  leap  a  considerable  distance.  The  wingless  specimens  are  the 
larv£e,  and  those  which  have  only  rudimentary  wings  are  the  pupce. 

There  is  another  species  which  is  tolerably  common  in  some  parts 
of  England  and  in  various  parts  of  the  continent — the  Field-Cricket, 
or  Grasshopper  (G.  campestris,  Linn.).  This  insect  is  of  a  larger  size 
than  the  house-cricket,  and  of  a  black  colour  ;  the  inner  side  of  the 
hinder  thighs  is  red,  and  the  elytra  are  brown,  with  a  yellowish  band  at 
the  base.  The  field-cricket  generally  frequents  dry  sandy  districts  ; 
it  burrows  in  the  ground  and  preys  upon  other  insects.  The  female  is 
said  to  lay  about  300  eggs.  0.  viridissimus  is  the  Common  great 
Green  Grasshopper.  [Locusta.] 

The  species  of  the  genus  Gryllotalpa  are  remarkable  for  the  large 
size  of  the  anterior  pair  of  legs  and  their  fitness  for  burrowing ;  these 
legs  are  very  broad,  and  flattened,  notched  beneath  at  the  extremity, 
and  bear  a  great  resemblance  to  the  fore  feet  of  the  mole — hence  the 
name  of  Mole-Cricket  has  been  applied  to  them. 

Gryllotalpa  vulgaris  (Lat.),  the  Mole-Cricket,  is  common  in  some  parts 
of  England,  but  appears  to  confine  itself  to  particular  districts.  It 
is  upwards  of  2  inches  in  length  and  of  a  brown  colour ;  the  legs  are 
yellowish.  This  insect  excavates  subterranean  galleries  of  consider- 
able extent,  and  in  so  doing  throws  up  small  mounds  of  earth,  after 
the  manner  of  its  prototype,  among  the  Mammalia.  It  is  said  to  do 
much  mischief  in  gardens  and  plantations  by  injuring  the  roots  of 
plants.  As  yet  it  is  doubtful  whether  these  insects  prey  upon  worms 
or  other  insects,  or  whether  they  feed  upon  roots.  Latreille 
supposes  the  former  to  be  the  case.  We  understand  that  the  Duke 
of  Devonshire's  grounds  at  Chiswick  are  much  infested  by  this  insect. 

In  Tridactylus  the  antennas  are  short  and  10-jointed ;  the  tarsi  are 
3-jointed;  the  females  have  no  distinct  ovipositor,  but  the  apex  of 
the  abdomen  is  furnished  with  four  small  appendages,  of  which  the 
two  upper  are  2-jointed.  In  lieu  of  tarsi  to  the  posterior  legs  there 
are  some  small  moveable  hooked  appendages  (three  in  the  typical 
species) ;  the  elytra  are  shorter  than  the  abdomen,  and  of  a  triangular 
form  ;  the  wings  exceed  the  elytra  in  length. 

The  small  insects  belonging  to  this  genus  are  highly  interesting,  not 
only  on  account  of  their  peculiar  structure,  but  also  in  their  habits. 
The  species  as  yet  discovered  are  very  limited  in  number,  and  have 
been  found  only  in  the  south  of  Europe  and  in  North  Africa ;  they 
invariably  live  near  the  margins  of  rivers,  lakes,  or  other  pieces  of 
water,  and  it  appears  essential  that  the  soil  should  be  damp  and  consist 
of  fine  sand.  In  this  sand  they  burrow,  first  vertically  to  the  depth 
of  a  few  inches,  and  then  they  form  numerous  small  horizontal 
galleries.  In  the  construction  of  these  galleries  they  are  probably  in 
search  of  food.  Sand  is  eaten  and  voided  by  these  insects,  and  it  is 
supposed  that  they  receive  their  rutriment  from  the  minute  animal- 
cula;  left  in  the  sand  by  the  retiring  water.  For  a  detailed  account 
of  the  habits  of  these  insects  see  '  Histoire  Naturelle  des  Insectes,'  by 
Messrs.  Audouin  and  Brulld,  torn  ix.  p.  192. 

The  genus  Repipteryx  of  Mr.  Newman  ('  Entomological  Magazine,' 
vol.  ii.  p.  204)  is  closely  allied  to  the  last-mentioned  insects.  The 
species  upon  which  that  entomologist  founded  the  genus  is  from  Para 
in  South  America. 

In  the  family  Gryllidce  are  also  included  the  genera  jScanthus, 
Phalangopis,  Platydaclytus,  Sph&rium,  and  Cylindrodes.  The  species 
upon  which  the  last  mentioned  genus  is  founded  is  figured  in  Griffith's 
Cuvier's  'Animal  Kingdom — Insects,'  vol.  ii.  pi.  131.  It  is  remark- 
able for  its  slender  and  cylindrical  form,  but  iu  many  respects 
approaches  the  genus  Gryllotalpa. 

GRYLLOTALPA.  [Ghyllid/e.1 

GRYLLUS.  [Gbtllidje.] 

GRYPHiEA,  a  genus  of  Conchifera  monomyaria  (Lam.)  closely 
allied  to  the  oyster,  and  very  abundant  in  the  secondary  strata  of 
Europe  from  the  Lias  upwards  to  the  Chalk,  but  scarcely  known  in 
tertiary  strata.    [Ostraceje  ;  Pectinid.£.] 

GRYS-BOC.  [Antilope;e.] 

GUACHA'RO  BIRD  (Steatoi-nis,  Humboldt;  Podargus,  Cuv., 
Temm.),  a  Bird  which  has  been  confounded  with  Podargus,  but  which, 
according  to  the  account  of  its  food  and  habits  by  Humboldt,  and  to 
the  opinion  of  some  ornithologists,  may  be  considered  a  genus  distinct 
from  the  true  Podargi.  It  has  the  fallowing  generic  characters  : — 
Bill  hard,  horny,  much  wider  than  it  is  high,  nearly  equalling  the 
head  in  length ;  upper  mandible  strongly  bent  downwards  into  a  rather 
sharp  hook,  and  armed  near  its  middle  with  two  small  teeth.  Nostrils 
linear,  longitudinal,  nearly  closed  by  a  plate  placed  half-way  down  the 
inaudible;  lower  mandible  rather  slender,  dilated  at  its  base;  gape 
considerable,  and  extending  to  the  posterior  part  of  the  eye  ;  base  of 
the  bill  furnished  with  stiff  hairs  directed  forwards.  Feet  short, 
weak,  with  four  toes  separated  up  to  their  base  ;  claws  arched  and 
weak,  not  dentilated.    Fourth  quill  longest.  (Humboldt.) 
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Steatornis  Caripensts,  (Humb.),  the  Guacharo  Bird,  is  the  type  of 
the  genus.  It  is  the  size  of  a  common  fowl ;  plumage  sombre, 
brownish-gray,  mixed  with  small  strife  and  black  dota ;  large  whito 
heart-shaped  spots  bordered  with  black  on  the  plumage  of  the  head 
and  on  the  wing-  and  tail-feathers.  The  plumage  of  the  back  is 
without  spots.    Tail  wedge-shaped. 


Baron  Alexander  de  Humboldt,  in  his  '  Personal  Narrative,'  gives 
a  lively  description  of  the  locality  and  habits  of  this  remarkable  and 
useful  bird,  and  we  shall  endeavour  to  select  the  chief  points  of  his 
account. 

The  cueva,  or  cavern,  of  the  Guacharo,  and  the  coolness  of  the 
climate,  give  celebrity  to  the  valley  of  Caripe.  The  people  love  the 
marvellous,  and  are  never  tired  of  discussing  the  subject  of  a  cavern 
that  gives  birth  to  a  river  and  is  haunted  by  thousands  of  nocturnal 
birds,  whose  fat  is  employed  in  the  Missiones  for  culinary  purposes. 
The  traveller  on  his  arrival  at  Cumana  soon  hears  of  the  stone  of 
Araya  for  the  eyes — of  the  labourer  of  Arenas  who  gave  suck  to  his 
infant — and  of  the  cavern  of  Guacharo,  said  to  be  several  leagues  in 
length — even  to  weariness.  The  cavern,  called  by  the  natives  '  a  mine 
of  fat,'  is  not  situated  actually  in  the  valley  of  Caripe,  but  at  the 
distance  of  three  short  leagues  from  the  convent,  towards  the  west- 
south-west,  and  it  opens  into  a  lateral  valley  terminated  by  the  Sierra 
del  Guacharo.  Humboldt  and  his  party,  accompanied  by  the  alcaids, 
or  Indian  magistrates,  and  the  greater  part  of  the  monks  of  the 
convent,  set  out  for  the  Sierra  on  the  18th  of  September ;  and  they 
at  first  traversed  for  an  hour  and  a  half  a  narrow  path  towards  the 
south,  across  a  plain  covered  with  beautiful  turf.  They  then  turned 
westward,  tracing  up  a  small  river  which  issues  from  the  cavern. 
The  ascent  continued  for  three-quarters  of  an  hour,  during  which 
they  went  sometimes  in  the  shallow  water  and  sometimes  between 
the  torrent  and  a  rocky  wall,  on  a  very  miry  and  slippery  soil.  This 
part  of  the  road,  with  its  incumbrances  of  falling  earth,  scattered 
trunks  of  trees,  over  which  the  mules  could  hardly  pass,  and  a  pro- 
fusion of  creeping  plants  that  covered  the  ground,  was  very  fatiguing. 
When  they  arrived  at  the  foot  of  the  lofty  mountain  of  Guacharo 
they  were  only  400  paces  from  the  cavern,  without  yet  perceiving  the 
entrance.  The  torrent  runs  iu  a  hollow  excavated  by  the  waters  : 
and  they  went  on  under  a  ledge,  or  cornice,  the  projection  of  which 
prevented  them  from  seeing  the  sky.  The  path  winds  like  the  river, 
and  at  the  last  turning  they  suddenly  stood  before  the  immense 
opening  of  the  cave.  Humboldt,  who  had  alreo.dy  been  familiar  with 
caverns,  confesses  that  the  reality  far  exceeded  his  expectations. 

The  Cueva  del  Guacharo  is  pierced  in  the  vertical  profile  of  a  rock, 
and  the  entrance  is  towards  the  south,  forming  a  vault  80  feet  broad 
and  72  feet  high — an  elevation  but  ,a  fifth  less  than  that  of  the  Louvre. 
The  rock  surmounting  the  cavern  was  covered  with  trees  of  gigantic 
height,  and  all  the  luxuriant  profusion  of  an  intertropical  vegetation. 
Our  space  prevents  an  enumeration  of  the  beautiful  and  curious  plants, 
among  which  the  Orchidacea;  are  not  forgotten,  recorded  by  the  Baron, 
and  dwelt  on  by  him  with  a  pardonable  rapture ;  but  it  is  worthy  of 
observation,  that  this  luxuriance  penetrated  even  into  the  vestibule 
of  the  cave.  The  travellers  saw  with  astonishment  plaintain-leaved 
Heliconias  18  feet  in  height,  the  Praga  Palm,  and  Tree  Arums,  follow 
the  banks  of  the  river  even  to  the  subterranean  places.  There  the 
vegetation  continues,  as  in  the  deep  crevices  of  the  Andes,  half  shut 
out  from  the  light  of  day,  nor  does  it  disappear  till  a  distance  of  30  or 
40  paces  from  the  entrance.  The  party  went  forward  for  about 
430  feet  without  being  obliged  to  light  their  torches.  Where  the 
light  began  to  fail,  they  heard  from  afar  the  hoarse  cries  of  the 
Guacharo  Birds.  These  birds  quit  the  cavern  only  at  nightfall, 
especially  when  there  is  moonlight ;  and  Humboldt  remarks  that  it 
is  almost  the  only  frugivorous  nocturnal  bird  yet  koown.  It  feeds 
on  very  hard  fruits,  and  the  Indians  assured  him  that  it  does  not 


1115 


GUAIACUM. 


GUANO. 


1118 


pursue  either  the  lammellicorn  insects  or  those  Phalcence  which  serve 
as  food  to  the  goatsuckers.  He  states  that  it  is  difficult  to  form  an 
idea  of  the  horrible  noise  made  by  thousands  of  these  birds  in  the 
dark  recesses  of  the  cavern,  whence  their  shrill  and  piercing  cries 
strike  upon  the  vaulted  rocks  and  are  repeated  by  the  echo  in  the 
depths  of  the  grotto.  By  fixing  torches  of  copal  to  the  end  of  a 
long  pole,  the  Indians  showed  the  nests  of  these  birds  50  or  60  feet 
above  the  heads  of  the  explorers,  in  funnel-shaped  holes,  with  which 
the  cavern-roof  is  pierced  like  a  sieve. 

Once  a  year,  near  Midsummer,  the  Guacharo  cavern  is  entered  by 
the  Indians.  Armed  with  poles  they  ransack  the  greater  part  of  the 
nests,  while  the  old  birds  hover  over  the  heads  of  the  robbers,  as  if 
to  defend  their  brood,  uttering  horrible  cries.  The  young  which  fall 
down  are  opened  on  the  spot.  The  peritoneum  is  found  loaded  with 
fat,  and  a  layer  of  the  same  substance  reaches  from  the  abdomen  to 
the  vent,  forming  a  kind  of  cushion  between  the  bird's  legs.  Hum- 
boldt here  remarks  that  this  quantity  of  fat  in  frugivorous  animals, 
not  exposed  to  the  light,  and  exerting  but  little  muscular  motion, 
brings  to  mind  what  has  been  long  observed  in  the  fattening  of  geese 
and  oxen.  It  is  well  known,  he  adds,  how  favourable  darkness  and 
repose  are  to  this  process.  At  the  period  above  mentioned,  which  is 
generally  known  at  Caripe  by  the  designation  of  '  the  oil  harvest,' 
huts  are  built  by  the  Indians,  with  palm-leaves,  near  the  entrance 
and  even  in  the  very  porch  of  the  cavern.  There  the  fat  of  the  young 
birds  just  killed  is  melted  in  clay-pots  over  a  brushwood  fire ;  and 
this  fat  is  named  butter,  or  oil  (manteca,  or  aceite),  of  the  Guacharo. 
It  is  half  liquid,  transparent,  inodorous,  and  so  pure  that  it  will  keep 
above  a  year  without  becoming  rancid.  In  the  kitchen  of  the  monks 
of  the  convent  of  Caripe  no  other  oil  is  used,  and  Humboldt  never 
found  that  it  imparted  a  disagreeable  taste  or  smell  to  the  aliments. 
The  quantity  of  very  pure  manteca  collected  does  not  exceed  150  or 
160  bottles,  each  being  60  cubic  inches;  the  rest,  which  is  less  trans- 
parent, is  preserved  in  large  earthen  vessels  :  the  whole  hardly  seems 
to  correspond  with  the  immense  annual  carnage  of  birds.  The  use 
of  the  Guacharo  oil  is  very  ancient,  and  an  Indian  family,  bearing 
the  name  of  Morocomas,  pretend  to  be  the  lawful  proprietors  of  the 
cavern,  as  descendants  from  the  first  colonists  of  the  valley,  and  lay 
claim  to  the  monopoly  of  the  fat ;  but,  when  Humboldt  wrote,  the 
monks  had  taken  care  that  their  rights  were  merely  honorary.  The 
Indians  were  obliged,  in  conformity  with  the  system  of  the  mission- 
aries, to  furnish  oil  of  Guacharoes  sufficient  for  the  church  lamp ;  the 
rest,  Humboldt  was  assured,  was  purchased  from  them.  He  observes 
that  .the  race  of  Guacharo  Birds  would  have  been  extinct  long  since 
if  several  circumstances  had  not  contributed  to  its  preservation.  The 
natives,  withheld  by  superstitious  fears,  seldom  dare  to  proceed  far 
into  the  recesses  of  the  cavern.  Humboldt  had  great  difficulty  in 
persuading  them  to  pass  beyond  the  outer  part  of  the  cave,  the  only 
portion  of  it  which  they  visit  annually  to  collect  the  oil ;  and  the  whole 
authority  of  the  Padres  was  necessary  to  make  them  penetrate  as  far 
as  the  spot  where  the  floor  rises  abruptly  at  an  inclination  of  sixty 
degrees,  and  where  a  small  subterranean  cascade  is  formed  by  the 
torrent.  In  the  minds  of  the  Indians  this  cave,  inhabited  by  nocturnal 
birds,  is  associated  with  mystic  ideas,  and  they  believe  that  in  the 
deep  recesses  of  the  cavern  the  souls  of  their  ancestors  sojourn.  They 
say  that  man  should  avoid  places  which  are  enlightened  neither  by 
the  sun  nor  the  moon ;  and  "  to  go  and  join  the  Guacharoes"  means 
to  rejoin  their  fathers — in  short,  to  die.  At  the  entrance  of  the  cave 
the  magicians  and  poisoners  perform  their  exorcisms  to  conjure  the 
chief  of  the  evil  spirits.  It  appears.also,  as  another  cause  ofpreserva- 
tion,  that  Guacharo  Birds  inhabit  neighbouring  caverns  too  narrow 
to  be  accessible  to  man,  and  from  these  perhaps  the  great  cavern  is 
repeopled  ;  for  the  missionaries  declared  that  no  sensible  diminution 
of  the  birds  had  been  observed.  Young  birds  of  this  species  have  been 
sent  to  the  port  of  Cumana,  and  have  lived  there  several  days,  but 
without  taking  any  food ;  the  seeds  offered  to  them  not  suiting  them. 
The  crops  and  gizzards  of  the  young  birds  opened  in  the  cavern 
contain  all  sorts  of  hard  and  dry  fruits,  which  are  conveyed  to  them 
by  their  parents :  these  are  preserved,  and,  under  the  name  of  'semilla 
del  Guacharo'  (Guacharo  seed),  are  considered  a  celebrated  remedy 
against  intermittent  fevers,  and  sent  to  the  sick  at  Cariaco  and  other 
low  localities  where  fever  prevails.  Our  limits  will  not  allow  us  to 
pursue  Humboldt's  description  further;  and  we  must  content 
ourselves  with  referring  the  reader  to  the,' Narrative'  for  many  inte- 
resting details  respecting  the  cavern  itself  and  the  surrounding 
scenery,  giving  only  in  conclusion,  the  situation,  elevation,  and  tempe- 
rature of  this  extraordinary  grotto. 

The  Cueva  del  Guacharo,  then,  is  situated  nearly  in  10°  10'  lat., 
and  consequently  in  the  centre  of  the  torrid  zone.  Its  elevation  is 
506  toises  about  the  level  of  the  Gulf  of  Cariaco.  Humboldt  found, 
in  the  month  of  September,  the  temperature  of  the  interior  air  in 
every  part  of  it  between  64°  6'  and  66°  of  Fahrenheit,  and  the  external 
atmosphere  61°  2'.  At  the  entrance,  the  thermometer  in  the  air  gave 
63°  7' ;  but  when  it  was  immersed  in  the  water.of  the  little  subterra- 
neous river  it  stood,  even  to  the  end  of  the  cave,  at  62°  2'. 

GUAIACUM,  a  genus  of  Plants  belonging  to  the  natural  order 
Zygophyllaceoe,  and  inhabiting  several  of  the  West  India  islands,  in 
low  places  near  the  sea.  The  most  remarkable  species  is  Q.  officinale, 
from  which  the  hard  compact  black-green  wood  called  Lignum  Yitje 


is  obtained,  which  is  so  heavy  that  it  sinks  in  water,  and  from  which 
pestles,  ship-blocks,  rollers,  castors,  &c.  are  turned.  This  plant 
grows  about  twelve  feet  high,  with  round  knotty  branches.  The 
leaves  are  equally  pinnate,  with  about  three  pairs  of  opposite,  smooth, 
roundish  ovate  or  obovate  oblique  leaflets.  The  flowers  are  a  beau- 
tiful bright  blue,  growing  in  small  axillary  clusters.  The  petals  are 
oblong,  downy  in  the  inside,  about  three  times  as  long  as  the  sepals. 
There  are  ten  stamens,  and  an  ovate  compressed  ovary,  which  becomes 
an  inversely  heart-shaped  succulent  yellow  capsule,  with  from  two  to 
five  cells,  and  a  single  roundish  compressed  seed  in  each  cell.  This 
plant  produces  the  gum-resin  known  in  medicine  under  the  name  of 
Guaiacum,  which  is  bitter,  acrid,  and  stimulant,  partly  soluble  in 
water,  and  wholly  in  alcohol.  It  is  employed  as  a  diaphoretic  and 
alterative.  [Guaiacum,  in  Arts  and  Sc.  Div.]  The  foliage  is  very 
detersive,  and  is  used  in  the  West  Indies  to  scour  and  whiten  floors, 
which  it  is  said  to  do  better  than  soap.  Spike  cylindrical,  elon- 
gated; bracts  3-nerved.  Flower  rose-purple  and  fragrant.  Pollen- 
cells  open  in  front  and  below,  stopped  below  by  oblong  glutinous 
valves  quite  distinct  from  the  stigma,  and  to  the  broader  ends  ol 
which  the  glands  of  the  pollen  masses  are  attached.  It  is  found 
in  hilly  pastures. 


Guaiacum  officinale. 
1,  a  magnified  view  of  the  stamens  and  ovary. 


O.  albida  has  a  3-lobed  lip,  the  lobes  unequal  and  entire,  the  middle 
lobe  longest  and  broadest ;  sepals  and  lateral  petals  connivent,  spur 
much  shorter  than  the  germen,  root-knobs  clustered.  The  stem  is 
from  6  to  12  inches  high;  leaves  oblong-obtuse,  upper  ones  lanceo- 
late-acute ;  the  spike  elongated,  cylindrical ;  the  wood,  according  to 
Hernandez,  is  internally  blue.  It  is  called  in  some  of  the  West  Indian 
Islands  Bastard  Lignum  Vitas. 

O.  arboreum,  is  a  large  tree  terminating  in  a  beautiful  head,  with 
very  hard  wood,  and  is  called  by  the  natives  of  Cumana  Guaiacum, 
but  they  give  this  name  to  all  hard  woods.  The  leaves  have  7  to 
14  pairs  of  oval-oblong  blunt  leaflets,  which  are  unequal  at  the 
base,  and  are  usually  alternate,  the  petioles  and  branchlets  somewhat 
pubescent ;  the  petals  unguiculate,  and  orange-coloured;  the  stamens 
with  short  appendages  at  their  base;  capsules  stipitate,  5-winged. 

GUAN.  [CRACIDJ3.] 

GUANITE,  a  native  Phosphate  of  Magnesia  and  Ammonia,  found 
by  Tescheurcher  in  Guano.  It  has  a  specific  gravity  of  1'5,  and  a 
hardness  of  2'0.    It  occurs  in  brilliant  rhombic  prisms. 

GUANO,  the  Peruvian  name  for  the  droppings  of  sea-fowl.  In 
some  of  the  islands  off  the  coasts  of  America  and  Africa  this  substance 
has  accumulated  in  such  immense  quantities  as  to  have  repaid  the 
labour  of  collectiug'it  and  bringing  it  to  Europe,  where  it  is  used  as 
a  manure.  It  is  now  universally  admitted  to  be  one  of  the  most 
valuable  of  manures,  and  although  it  obtains  a  high  price  it  is  increas- 
ingly employed  in  the  agriculture  of  Europe.     One  of  the  advantages 


1117 


GUAVA. 


GUENONS. 


1118 


of  this  manure  seems  to  arise  from  the  fact  that  it  is  produced  by 
animals  in  which  the  excretions  of  both  the  kidneys  and  intestines  are 
mixed  together,  and  thus  contains  a  large  variety  of  those  matters 
which  are  necessary  to  the  existence  of  plants  on  which  man 
feeds.  The  following  analysis  from  Liebig's  '  Chemistry  in  its  Appli- 
cation to  Agriculture  and  Physiology,'  will  give  an  idea  of  its  ultimate 
constituents  • — 

Sample  from    Sample  from 


Liverpool. 

Lima 

1.  Muriate  of  Ammonia    *       •  • 

6-500 

4-2 

2.  Oxalate  of  Ammonia 

.  13-351 

10-6 

3.  Urate  of  Ammonia       .       .  . 

.  3-244 

90 

4.  Phosphate  of  Ammonia    .       .  • 

6-250 

6-0 

5.  Waxy  substance  .... 

.  0-600 

6.  Sulphate  of  Potash  .... 

.  4-227 

5-5 

7.  Sulphate  of  Soda  .... 

.  1-119 

3-8 

8.  Phosphate  of  Soda  .... 

.  5-291 

9.  Phosphate  of  Ammonia  and  Magnesia 

.  4-196 

2-6 

1  0.  Chloride  of  Sodium 

.  o-ioo 

n 

11.  Phosphate  of  Lime  .... 

.  9-940 

14-3 

1 2.  Oxalate  of  Lime  .... 

.  16-360 

7-0 

13.  Alumina  .  ..... 

.  0104 

14.  Residuum  insoluble  in  Nitric  Acid 

.  5-800 

47 

15.  Loss  

.  22-918 

3-3 

100-000 

GUAVA.  [Psidium.] 
GUDGEON.  [Gobio.] 
GUELDER-ROSE.  [Viburnum.] 

GUENONS,  the  French  name  for  a  group  of  Monkeys  belonging  to 
the  ancient  continent  and  its  islands,  the  type  of  which  may  be  consi- 
dered to  be  the  Green  Monkey  (Cercocebus  sabceus,  Geoff.). 


Teeth  of  Guenons,  one-fourth  larger  than  nature.    (F.  Cuvier.) 

Cuvier,  in  the  first  edition  of  his  'Regne  Animal,'  makes  the 
Guenons  (Cercopitftecus  of  Erxleben  in  part),  which  he  places  between 
the  Chimpanzee  and  the  Baboon  (Papio),  consist  of  the  following 
species  : — Simia  Entellus,  Dufr. ;  S.  rubra,  Gmel. ;  S.  JEthiops,  Linn. ; 
S.  fuliginosa,  Geoff. ;  S.  Maura,  Linn.  (Gmel.  ?) ;  S.  sabcea,  Linn. ;  S. 
Faunus,  Gmel.;  the  Mona(S.  M ona and  S.  momcha,  Schr.);  Si  Diana, 


Linn. ;  S.  Ccphus,  Linn. ;  S.  Petaurista,  Gmel. ;  S.  nictilans,  Gmel. ; 
S.  Nasica,  Schr.  (the  Proboscis  Monkey,  or  Kahau) ;  and  S.  nemaus, 
Linn.  (Gmel.  ?). 

In  his  last  edition  of  the  same  work  he  makes  the  group  consist  of 
S.  rubra,  S.  ^Ethiops,  S.  fuliginosa,  S.  sabata,  S.  Faunus,  S.  erythro- 
pyga,  S.  melarhina,  the  Mona,  S.  Diana,  S.  Petaurista,  and  <S'. 
nictitans,  and  he  places  these  Guenons  between  the  Gibbons  (Hylo- 
bates,  Illig.)  and  the  Semnopitheci.  M.  F.  Cuvier,  in  his  '  Histoire 
des  Mammiferes,'  had  expressed  his  doubts  of  the  propriety  of  placing 
the  Entellus  Monkey  among  the  Guenons,  and  in  his  work  '  Des 
Dents  des  Mammiferes'  (1825)  had  separated  the  Semnopitheci  from 
them. 

Mr.  Swainson  ('Classification  of  Quadrupeds,'  1835)  excludes  Man 
from  the  zoological  circle,  and  makes  the  Quadrumana,  Four-Handed 
Quadrupeds,  the  first  order  of  the  class  Mammalia.  Of  this  order  the 
Simiadw,  Ape-Monkeys,  form,  according  to  him,  the  first  family,  which 
consist  of — 1,  "  Simia  (Linn.),  Oran-Outang,"  =  Simia,  Troglodytes, 
Hylobatcs,  Presbytes,  Pithecus  ;  2,  "  Cercopithecus,  Pouched  Monkeys," 
=  Lasiopyga,  Semnopilhecus,  Colobus,  Cercopithecus,  Cercocebus,  Na- 
salis.  The  other  genera  are  Inuus,  Macacus,  and  Papio.  In  the 
table  of  '  Typical  analogical  Characters,'  Cercopithecus  is  placed 
opposite  to  Ferce. 

For  Mr.  Ogilby's  arrangement,  see  Cheieopoda. 

In  this  article  we  shall  confine  ourselves  to  M.  F.  Cuvier's  second 
division  of  the  true  Guenons. 

Dental  formula : — -Incisors,  -  ;  canines,      -  ;  molars,         =  32. 

4  1—1  5—5 

The  true  Guenons  comprise  the  genera  Cercopithecus  and  Cercocebus 
of  Geoffroy.  Nearly  similar  in  manners  and  in  their  dentition,  parti- 
cularly with  regard  to  their  canine  teeth,  these  genera  appear  to  be 
naturally  allied  to  each  other,  though  the  facial  angle  and  more 
elongated  muzzle,  the  large  cheek-pouches,  and  shorter  tail  of  the 
second  sub-division  (Cercocebus)  seem  to  lead  gradually  to  the  baboons. 

Cercopithecus. — -Nearly  allied  to  Semnopithecus  *  [Semnopithecus]  in 
form  and  manners,  but  differing  from  both  Semnopithecus  and  Cerco- 
cebus not  only  in  the  development  of  the  dentition,  but  in  the  size  of 
the  facial  angle,  which  ranges  from  50°  to  55°,  in  the  flat  nose,  in  the 
rounded  head,  and  long  posterior  extremities. 

C.  Mona,  the  Varied  Monkey  of  Pennant,  Le  Singe  Varie"  of  Brisson, 
La  Mone  and  Guenon  Mone  of  Buffon  and  the  more  modern  French 
'zoologists. 


Varied  Monkey  (Cercopithecus  Mona).    F.  Cuvier. 

Buffon  is  of  opinion  that  this  species  is  the  Kr\$os  of  Aristotle,  on 
what  ground  it  is  difficult  to  imagine,  for  Aristotle  only  says — 'Earl 
8'  b  fiiv  Kr\$os,  nidnKos  %xav  ovpav — "  the  Cebus  is  a  Pithecus  (or  Ape) 
having  a  tail."  ('  Hist.'  lib.  ii.  c.  8.)  Pennant  indeed  gives  '  Ktj^os?' 
(with  an  interrogation)  among  the  synonyms  of  the  Varied  Monkey  ; 
but  in  his  text  he  shows  that  he  was  aware  upon  what  slender  data 
Buffon  assumed  its  identity  with  the  Ktj/Sos  of  the  Greeks.  Buffon 
refers  also  to  Ludolf  s  curious  account  ('  History  of  Ethiopia ')  as 
applying  to  this  monkey,  with  as  much  probability  as  distinguishes 
his  reference  to  Aristotle.  "  Of  apes,"  says  Ludolf,  or  l-ather  his  book 
'made  English  by  J.  P.  Gent'  (1682),  "there  are  infinite  flocks  up 
and  down  in  the  mountains  themselves,  a  thousand  and  more  toge- 
ther; there  they  leave  no  stone  unturn'd.  If  they  meet  with  one 
that  two  or  three  cannot  lift  they  call  for  more  ayd,  and  all  for  the 
sake  of  the  worms  that  lye  under  ;  a  sort  of  dyet  which  they  relish 
exceedingly.  They  are  very  greedy  after  emmets.  So  that  having 
found  anemmet-hill,  they  presently  surround  it,  and  laying  their  fore 

*  Fossil  remains  of  Semnopithecus  Entellus,  the  Entellus  Monkey,  have  been 
found  in  India, 


inn 


GUENONS. 


GUILLEMOTS. 


1120 


paws  with  the  hollow  downward  upon  the  ant-heap,  as  fast  as  the  j 
emmets  creep  into  their  treacherous  palmes  they  lick  'em  off  with 
great  comfort  to  their  stomachs  ;  and  there  they  will  lie  till  there  is 
not  an  emmet  left.  They  are  also  pernicious  to  fruit  and  apples,  and 
will  destroy  whole  fields  and  gardens,  unless  they  be  carefully  looked  | 
after.  For  they  are  very  cunning,  and  will  never  venture  in  till  the 
return  of  their  spies,  which  they  send  always  before,  who  giving  j 
information  that  all  things  are  safe,  in  they  rush  with  their  whole 
body,  and  make  a  quick  dispatch.  Therefore  they  go  very  quiet  and  j 
silent  to  their  prey,  and  if  their  young  ones  chance  to  make  a  noise 
they  chastise  them  with  their  fists ;  but  if  they  find  the  coast  clear, 
then  e»ery  one  hath  a  different  noise  to  express  his  joy.  Nor  could 
there. be  any  way  to  hinder  them  from  further  multiplying,  but  that 
they  fail  sometimes  into  the  ruder  hands  of  wild  beasts,  which  they 
have  no  way  to  avoid  but  by  a  timely  flight,  or  creeping  into  the  clefts 
of  the  rocks.  If  they  find  no  safety  in  flight  they  make  a  virtue  of 
necessity,  stand  their  ground,  and  filling  their  paws  full  of  dust  or 
sand,  £iig  it  full  in  the  eyes  of  their  assailant,  and  then  to  their  heels 
again."  Such  is  the  account  upon  the  strength  of  which  Buffon 
makes  his  reference ;  but  that  is  not  all,  for  the  translation  at  least  is 
graced  by  a  large  plate  illustrative  of  these  wonderful  scenes,  and 
there  is  not  the  vestige  of  a  tail  among  the  whole  party  of  apes, 
twenty-six  in  number. 

This  species  has  the  following  characters : — Top  of  the  head  greenish- 
yellow  mixed  with  a  slight  tinge  of  black  ;  neck,  back,  and  sides  of  a 
deep  chestnut  brown,  passing  downwards  as  far  as  the  shoulders  and 
haunches,  where  it  changes  into  a  dusky  slate-colour  continued  on 
the  limbs  and  tail,  which  last  is  considerably  longer  than  the  body, 
and  has  on  each  side  of  its  base  a  remarkable  white  spot.  Under 
surface  of  the  body  and  inside  of  the  limbs  pure  white,  separated  from 
the  neighbouring  colours  by  an  abrupt  line  of  demarcation.  Naked 
upper  part  of  the  face,  comprehending  the  orbits  and  cheeks,  bluish 
purple.  Lips,  and  so  much  of  the  chin  as  is  without  hair,  flesh- 
coloured.  On  the  sides  of  the  face  large  bushy  whiskers  of  a  light 
straw-colour  mixed  with  a  few  blackish  rings  advance  forwards  and 
cover  a  considerable  portion  of  the  cheeks.  Above  the  eye-brows  a 
transverse  black  band,  extending  on  each  side  as  far  as  the  ears,  and 
surmounted  by  a  narrow  crescent-shaped  stripe  of  gray,  which  is 
sometimes  scarcely  visible.  Ears  and  hands  livid  flesh-colour.  (Ben- 
nett, '  Gardens  and  Menagerie  of  the  Zoological  Society  of  London,' 
vol.  i.) 

Mr.  Bennett  remarks  that  the  name  of  Mona  appears  to  be  of  Arabian 
origin,  and  is  indiscriminately  applied,  under  various  modifications,  by 
the  Moors  of  Northern  Africa  to  all  the  long-tailed  monkeys  without 
exception.  From  the  language  of  the  Moors,  he  observes,  it  has  passed 
into  those  of  Spain  and  Portugal,  in  both  of  which  it  has  precisely 
the  same  signification.  Mr.  Bennett  however  does  not  agree  with 
Pennant  and  Buffon,  who  consider  it,  in  its  Egyptian  form  of  Monichi, 
to  have  been  the  origin  of  the  English  word  monkey,  which  appears 
to  him  to  admit  of  a  much  more  obvious,  though  not  very  flattering 
derivation,  from  the  parent-stock  of  our  native  tongue.  He  also 
expresses  his  doubts  of  the  accuracy  of  Buffon  in  referring  the  Cebus 
of  the  ancients  to  this  particular  species,  to  which  principally,  on 
account  of  its  being  a  native  of  the  north  of  Africa,  the  latter  has 
restricted  the  previously  generic  name  of  Mona. 

Barbary  is  generally  supposed  to  be  the  native  place  of  this  monkey. 
They  are  brought  from  Africa,  and  bear  a  European  climate  well, 
whence  it  is  conjectured  that  they  inhabit  the  north  of  Africa,  or 
dwell  in  mountainous  districts. 

In  a  state  of  nature  it  is  not  known ;  for  Ludolf's  account,  to  which 
Buffon  refers,  cannot,  as  we  have  endeavoured  to  show,  be  applied 
with  any  degree  of  certainty  to  this  species.  M.  F.  Cuvier  gives  a 
very  entertaining  account  of  its  manners  in  captivity.  The  individual 
which  he  figures  and  describes  from  the  Paris  menagerie  appears  to 
have  been  most  amiable  and  intelligent,  and  to  have  been  distinguished 
for  its  dexterity  in  unlocking  chests  or  drawers,  untying  knots,  search- 
ing pockets,  &c.  The  individual  in  the  possession  of  the  Zoological 
Society  from  which  Mr.  Bennett's  description  was  taken  was  capricious, 
savage  in  temper,  and  altogether  of  a  worse  character. 

Cercocebus.— Resembling  Cercopithecus  in  some  points,  but  differing 
in  others.  Facial  angle  about  45°.  Head  inclined  to  the  triangular 
form  ;  muzzle  rather  lengthened ;  nose  flat  or  convex ;  thumbs  of  the 
anterior  hands  slender,  and  placed  near  the  fingers ;  those  of  the 
hinder  extremities  larger,  and  placed  at  a  greater  distance.  Pygal 
callosities  large. 

It  is  the  C.  sabceus,  Singe  Vert,  of  Brisson ;  Samia  sabwa  of  Lin- 
naeus ;  Green  Monkey  of  Pennant ;  St.  Jago  Monkey  of  Edwards ; 
Guenon  Callitriche,  and  Callitriche,  of  the  French  zoologists. 

It  is  greenish-yellow  above,  arising  from  the  ringing  of  the  hair3 
with  various  shades  of  yellow  and  black,  but  assuming  more  of  a  dark 
grizzled  appearance  on  the  sides  of  the  body  and  outer  sides  of  the 
limbs,  which  become  gradually  darker  towards  the  hands.  The  face, 
ears,  and  naked  parts  of  the  hands  jet  black,  the  face  triangular, 
bounded  above  the  eyes  by  a  straight  line  of  stiff  black  hairs,  and  on 
the  sides  by  spreading  tufts  of  light  hairs  with  a  yellowish  tinge, 
meeting  in  a  point  beneath  the  chin.  Neck  and  chest  white ;  under 
parts  of  the  body  of  a  yellowish  tinge ;  inside  of  the  limbs  gray. 
Length  of  head  and  body  16  or  18  inches;  that  of  the  tail  somewhat 


more.  (Bennett,  '  Gardens  and  Menagerie  of  the  Zoological  Society,' 
vol.  i.) 

In  Adanson'a  '  Voyage  au  Senegal '  will  be  found  a  good  account  of 
the  habits  of  the  species  in  a  state  of  nature,  and  their  silent  and 
unflinching  endurance  of  wounds  and  death  from  the  gun.  They 
associate  in  large  troops,  and  are  scarcely  to  be  traced  among  tho 
boughs  except  when  they  occasionally  break  some  of  them  in  their 
gambols,  which  are  performed  in  silence,  though  marked  by  great 
agility.  When  shot  at  they  make  no  noise,  but  gather  together  in 
companies,  knit  their  brows,  and  gnash  their  teeth,  as  if  they  meant 
to  attack  the  enemy.  In  captivity  their  disposition  in  general  is  not 
amiable,  and  they  are  considered  captious  and  malicious ;  but,  as  Mr. 
Bennett  observes,  much  of  their  character,  as  in  other  species  ,depends 
on  their  age  and  education. 


Green  Monkey  (Cercocebus  sabceus).    F.  Cuvier. 

They  are  found  in  Africa  (forests  of  Mauritania)  and  the  Cape  de 
Verd  Islands.  Edwards  figured  his  specimen  from  an  individual  that 
was  brought  from  St.  Jago.  Brisson  appears  to  have  been  the  first 
describer  of  the  species  from  a  specimen  in  the  museum  of  Re'aumur. 
Pennant  says  that  it  is  also  found  in  the  East  Indies,  and  that  Sir 
Ashton  Lever  had  his  specimen  from  thence.  [Simiad/E.] 

QUEVI.  [Antilopeje.] 

GUEVINA.  [Proteace^e.] 

GUILLEMOTS,  the  common  name  of  the  species  of  Uriel,  a  genus 
of  Sea-Birds  which  some  ornithologists  place  among  the  family  of 
Divers,  or  Colymbidw.  Linnaeus  places  the  species  Grylle  and  Troile 
at  the  head  of  his  genus  Colymbus.  Cuvier  arranges  the  genus  under 
his  family  Plongeurs,  or  Brachypteres.  Prince  Bonaparte  arranges 
them  in  the  second  section  of  his  family  Pygopodes,  the  genus 
Colymbus  forming  the  first  section.  Lesson  makes  them  belong  to 
the  family  Alcadce,  which  he  seems  to  consider  as  synonymous  with 
the  Plongeurs  of  Cuvier. 

Mr.  Vigors,  on  leaving  the  Colymbidce,  enters  the  family  of  Alcadce 
by  means  of  the  genus  Uria  (Briss.),  which  was  originally  included 
in  the  Colymbus  of  Linnaeus,  and  from  which,  he  observes,  it  has  been 
separated  chiefly  on  account  of  the  tridactyle  conformation  of  its 
foot.  This  character  distinguishes  the  greater  part  of  Mr.  Vigors's 
group  of  Alcadce,  which,  in  addition  to  Uria,  contains  the  genera 
Alca  [Auk],  and  Aptenodytes  [Penguin]  of  LinnpDus.  The  latter 
genus,  Mr.  Vigors  remarks,  apparently  carries  to  the  extreme  the 
typical  character  of  those  groups  in  which  the  wings,  becoming 
gradually  shorter,  and  less  furnished  with  feathers,  lose  at  length 
all  their  powers  of  flight,  and  assume  the  functions  of  fins,  instead 
of  wings,  to  assist  the  bird  in  its  progress  through  the  water.  The 
whole  of  the  family,  united  by  the  form  of  the  foot,  is  sepai'ated 
into  generic  groups  by  the  different  shape  of  the  bill.  "  And  here," 
continues  Mr.  Vigors,  "  a  beautifully  progressive  series  of  affinities  is 
apparent  throughout  the  whole  group.  Beginning  from  the  true 
Aptenodytes,  we  may  observe  that  the  bill  of  that  genus  is  long, 
rather  slender,  and  somewhat  curved ;  while  that  of  Catarrhactes 
(Briss.),  which  succeeds,  is  shorter  and  more  elevated  at  the  ridge ; 
thus  leading  the  way  to  Splieniscus  (Briss.),  where  the  sides  are 
compressed,  and  the  culmen  elevated  into  a  sharp  edge.  This 
structure  approaches  the  form  of  the  same  member  in  the  true  Alca 
[Auk],  in  which  the  sides  are  still  more  strongly  compressed,  and  the 
culmen  more  elevated.  The  Fratercula  (Briss.),  the  well-known 
Puffin  of  our  rocky  coasts  [Auk],  following  A  lea,  exhibits  the  extreme 
of  this  singular  construction  ;  and  there  cannot  be  a  more  interesting 
subject  of  contemplation  to  him  who  may  wish  to  witness  the  mode 
in  which  nature  harmonises  her  groups,  than  the  gradual  change  of 
form  that  unites  the  short  and  elevated  bill  of  this  last  genus  with 
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the  long  and  slender  bill  of  Aptenodytes.  A  similar  gradation  of 
affinities  between  conterminous  groups  leads  us  back  again  to  the 
point  from  whence  we  started.  Some  species  of  the  Linnsean  Alca, 
which  M.  Temminck  has  united  under  the  generic  title  of  Phaleris 
[Auk],  with  bills  less  elevated  at  the  culmen,  and  more  tapering  than 
that  of  Fratercula,  lead  us  gradually  to  the  Mergulus  of  Ray,  the 
Little  Auk  of  our  cabinets.  [Auk.]  This  genus,  strongly  and  dis- 
tinctively separated  both  from  Alca  and  Uria,  in  the  former  of  which 
groups  it  has  been  placed  by  Linnaeus,  and  in  the  latter  by  M. 
Temminck,  may  be  considered  as  intermediate  between  them.  It 
thus  brings  us  to  Uria,  where  the  pointed  and  tapering  bill,  again 
discernible,  reconducts  us  to  Aptenodytes."  ('  Linn.  Trans.,'  vol.  xiv.) 

Mr.  Swainson,  in  the  first  part  of  the  second  volume  of  the 
'  Classification  of  Birds,'  appears  to  differ  from  Mr.  Vigors,  for  he 
arranges  the  Guillemots,  together  with  the  Divers  and  Grebes,  under 
the  Colymbidce.  The  Alcidce  (Alcadce)  include,  according  to  the  same 
author,  the  Penguins  and  the  Puffins,  and  "  all  those  singularly 
constructed  groups  where  the  wings  are  abortive,  or  in  other  words 
assume  more  the  appearance,  as  they  perform  the  office  of  fins;"  but 
he  remarks  that  the  natural  series  of  the  genera  have  been  com- 
menced by  some  with  Uria ;  by  others,  with  some  of  the  Alcce,  or 
Puffins.  In  the  '  Synopsis '  however,  at  the  end  of  the  volume,  we 
find  Uria  the  first  genus  of  the  'family  Alcadce:  Auks,'  with  the 
observation  that  the  individuals  in  this  group  are  so  few  that  the 
author  has  not  considered  it  expedient  to  adopt  the  sub-genera, 
particularly  a3  their  natural  series  has  not  been  marked  out.  The 
genera  which  Mr.  Swainson  here  places  under  the  family  Alcadce  are 
— Uria,  Briss. ;  Alca,  Linn.;  Mormon,  111.;  Chimerina,  Esch.; 
Phaleris,  Temm. ;  Aptenodytes,  Forst. 

Uria. — Bill  moderate,  robust,  straight,  acute,  and  compressed ; 
upper  mandible  slightly  curved  towards  the  point ;  the  lower  mandible 
forming  an  angle  more  or  less  open.  Nostrils  basal,  lateral,  concave, 
longitudinal,  pervious,  half  shut  by  a  large  membrane  covered  with 
feathers  advancing  on  the  bill.  Feet  short,  plunged  as  it  were  in  the 
abdomen,  so  that  the  lower  end  of  the  tibia  only  is  perceptible,  and 
placed  beyond  the  equilibrium  of  the  body  very  far  back ;  tarsi 
short,  slender ;  three  toes  only,  all  anterior  and  entirely  webbed  : 
nails  compressed,  rather  curved  and  sharp ;  wings  short,  narrow,  and 
acute,  the  first  quill  longest ;  tail  very  short,  rounded. 


Bill  of  Common  Guillemot  ( Uria  Troile). 


Foot  of  Common  Guillemot  {Uria  Troile). 


The  Guillemots  seem  especially  framed  for  existence  in  the  arctic 
and  even  polar  regions,  and  are  seldom,  comparatively,  found  in  the 
warmer  latitudes.  In  the  north  they  swarm  on  all  the  rocks  and 
islets  of  the  chilling  seas.  In  the  short  but  bright  summer  that  gilds 
some  of  their  northern  haunts,  they  make  haste  to  deposit  their  eggs, 
sometimes  only  one,  on  the  bare  rock,  without  wasting  the  precious 
days  in  making  a  nest.  On  the  naked  ledge  that  overhangs  the  sea 
the  young  Guillemot  is  hatched,  and  as  soon  as  it  is  able  to  bear  the 
shock,  is  conducted  or  rather  tumbles  from  its  hard  nursery  into  the 
bosom  of  the  ocean,  where  a  plentiful  harvest  is  spread  for  it.  Here 
the  Guillemots  are  indeed  in  their  element ;  plying  their  way  with 
wings  and  feet  beneath  the  waves  and  even  beneath  the  ice,  they 
make  prey  of  the  small  fish  and  crustaceans,  which  form  their  prin- 
cipal food.  Their  native  rocks  or  the  ice-caverns  shelter  them  from 
the  storm,  and  it  is  only  when  the  winter  is  more  than  hyperboreally 
severe  that  some  of  these  species  are  driven  for  a  temporary  resort 
to  more  temperate  climates.  Their  flight  is  sharp  and  rapid,  though 
of  no  long  duration,  and  generally  directed  just  above  the  surface  of 
the_  sea.  The  eggs,  which  are  reckoned  palatable,  notwithstanding 
their  fishy  diet,  are  thick  in  the  shell,  which  has  a  dull  appearance. 

Sir  John  Richardson  notices  Uria  (Mergulus)  Alle  [Auk],  among 
the  species  which  merely  winter  in  Pennsylvania,  and  migrate  in 
summer  to  rear  their  young  in  the  Fur  Countries—  Uria  Brunnichii, 
U.  Grylle,  and  U.  Alle  in  his  list  of  birds  detected  in  the  North 
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Georgian  Islands  and  adjoining  seas,  in  73°  to  75°  N.  lat.,  on  Sir 
Edward  Parry's  first  voyage — and  U.  Brunnichii,  U.  Troile,  U.  Grylle, 
and  U.  Alle  in  the  list  of  species  common  to  the  Old  World  and  to 
the  Fur  Countries.  U.  Alle,  U.  Brunnichii,  and  U.  Grylle  occur  in  the 
list  of  'Greenland  Birds'  by  Col.  Sabine. 

In  the  table  published  by  Sir  John  Richardson  in  'Fauna  Boreali- 
Americana,'  the  following  interesting  information  is  given  : — 


Species, 

Extreme  Northern 
range.    Distribution  in 
the  Fur  Countries. 
Whether  resident  or 
migratory. 

Species  that 
frequent  the 

vicinity  of 
Philadelphia. 
C.Bonaparte. 

Winter  Quarters  of 
the  Species. 

Uria  Troile .  .  . 
Uria  Brunnichii 
Uria  Grylle  .  . 
Uria  Alle  ... 

Lat.  N. 

61°.  Arctic  Sea  and 

Hudson's  Bay. 
75°.  Arctic  Sea  and 

Hudson's  Bay. 
75°.  Arctic  Sea  and 

Hudson's  Bay. 
75°.  Arctic  Sea  and 

Hudson's  Bay. 

Accidental 

visiter. 
Accidental 

visiter. 
Accidental 

visiter. 

Winter. 
Rather  rare. 

Principally  at  sea, 
in  high  latitudes. 
Principally  at  sea, 
in  high  latitudes. 
Principally  at  sea, 
in  high  latitudes. 

United  States. 

Captain  Sir  James  Ross  ('  Supplement  to  Sir  John  Ross's  Last 
Voyage')  says  that  Uria  Brunnichii  abounds  in  Baffin's  Bay,  and  is 
found  in  most  parts  of  the  arctic  seas,  and  that  he  has  also  met 
with  the  species  at  Uist,  the  northernmost  of  the  Shetland  Islands, 
and  in  several  parts  of  Scotland ;  but  he  observes  that  it  has  always 
been  confounded  by  authors  with  U.  Troile,  which  it  so  nearly 
resembles.  He  further  states  that  Uria  Alle  (Little  Guillemot, 
Little  Auk  of  authors)  collects  during  the  breeding  season  in  vast 
numbers  along  the  north  and  east  coast  of  Baffin's  Bay,  but  is  seldom 
to  be  met  with  far  to  the  westward  of  Lancaster  Sound.  A  few 
were  seen  by  the  expedition  near  Leopold  Island,  and  two  or  three 
specimens  were  obtained. 

U.  Troile,  the  Common  Guillemot,  Willock,  or  Tinkershere. 
Description  of  both  sexes  (old)  in  their  winter  dress. — Summit  of  the 
head,  space  between  the  eye  and  the  bill,  longitudinal  band  behind 
the  eyes,  and  all  the  upper  parts,  of  a  velvety  black  slightly  inclining 
to  ash  :  all  the  lower  parts  and  the  extremity  of  the  secondaries  pure 
white  :  white  is  also  found  between  the  band  behind  the  eyes  and 
the  back  of  the  nape,  and  advances  towards  the  occiput,  where  it 
forms  on  each  side  an  open  angle.  The  ashy  blackish  colour  of  the 
lateral  part  of  the  neck  seems  to  form  towards  the  breast  a  kind  of 
collar,  feebly  indicated  by  bright  ash.  Bill  ashy  black ;  inside  of  the 
mouth  livid  yellow ;  iris  brown ;  feet  and  toes  yellowish-brown ; 
posterior  part  of  the  tarsus  and  membranes  black.  Length  from  the 
bill  to  the  claws  rather  more  than  15  or  16  inches.  N.B.  The  female 
is  rather  less  than  the  male.  In-  this  state  Temminck,  whose 
description  we  have  given,  considers  the  bird  to  be  U.  Suarbag  and 
Ringuia  of  Briinnich ;  Colynibus  minor  of  Gmelin  ;  Lesser  Guillemot 
of  Pennant ;  Der  Dumme  Lumme  of  Bechstein  ;  and  Troillumme  of 
Meyer. 

Summer  or  Nuptial  Plumage. — Head,  region  of  the  eyes,  throat, 
and  all  the  upper  part  of  the  neck  of  a  velvety  brown  ;  inside  of 
the  mouth  bright  yellow :  the  rest  of  the  plumage  as  in  winter. 
Thus  clad  it  is  Uria  Lomvia  of  Briinnich ;  Colymbus  Troile  of 
Linnaeus  and  Gmelin;  Le  Guillemot  of  Buffon ;  Foolish  Guillemot  of 
Latham  ;  Uria  Maggiore,  '  Stor.  degl.  Ucc.'  (Temminck). 

Young  of  the  Year. — Principally  distinguished  from  the  old  birds 
in  their  winter  plumage,  by  the  comparative  shortness  of  the  bill, 
which  is  ashy  and  yellowish  at  the  base ;  the  black  of  the  upper 
parts  is  clouded  with  ash-colour  ;  the  stripe  or  longitudinal  band  ia 
not  distinct,  and  mingles  by  means  of  ashy  spots,  with  the  white  of 
the  sides  of  the  occiput.  Ashy-brown  predominates  on  the  lower 
parts  of  the  neck,  and  the  white  of  the  lower  parts  is  not  so  pure ; 
the  tarsi  and  toes  are  of  a  livid  yellowish  hue.  It  is  then  Colymbus 
maculd  nigrd  pone  oculos,  'Sander.  Naturf.  Gmel.,'  i.  p.  584,  va.  0. 
(Temminck). 

Accidental  Varieties. — No  white  on  the  secondary  quills.  M. 
Temminck  states  that  he  killed  an  old  Guillemot  in  the  spring,  which 
had  the  whole  of  the  back  and  the  caudal  feathers  mottled  with 
yellowish-ashy  stains. 

This  species  is  the  Gwilym  and  Chwilog  (the  latter  term  applicable 
to  the  state  in  which  Pennant  calls  it  the  Lesser  Guillemot)  of  the 
Welsh,  and  is  called  Willock  in  the  South  of  England,  Skout  in 
Yorkshire,  and  Kiddaw  in  Cornwall.  The  number  of  provincial 
names  ia  very  great. 

This  bird  is  found  in  the  arctic  seas  of  the  Old  and  the  New 
Worlds ;  migratory  in  winter  in  large  companies  along  the  coasts  of 
Norway  and  England ;  very  common  at  that  time  along  the  shores 
of  the  Baltic  and  the  maritime  coasts  of  Holland  and  France ;  more 
rarely  found  "  upon  our  seas  and  great  lakes  of  the  interior."  (Tem- 
minck.) Spitzbergen,  Lapmark,  and  the  White  and  Icy  seas  a3 
far  as  Kamtschatka.  Along  the  whole  coast  of  Hudson's  Bay, 
Labrador,  and  Newfoundland.  (Nuttall.)  The  great  body  ot 
the  American  birds  of  this  species  winter  in  the  Bay  of  Fundy. 
(Audubon.) 
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In  the  British  Islands  they  are  numerous  (among  other  localities)  in 
the  Orkneys,  on  the  Bass  Rock,  the  Farn  or  Fern  Isles,  the  cliffs  of 
Scarborough,  the  Needles  and  cliffs  of  the  Isle  of  Wight,  the  Goodeve 
Rocks  not  far  from  St.  Ives  in  Cornwall,  and  the  Isle  of  Priestholm 
contiguous  to  the  Island  of  Anglesey,  &c. 


/ 


Common  Guillemot  (Uria  Troile). 
An  adult  and  a  young  bird  of  the  year. 

The  appellation  of  Foolish  Guillemot  has  been  given  to  this  species 
from  its  often  suffering  itself  to  be  taken  by  the  hand  or  killed  on  the 
spot,  especially  in  the  breeding  season,  rather  than  quit  the  cliff  it  has 
chosen  for  its  abode.  The  sea  is  the  favourite  resort  of  these  birds  when 
they  leave  their  cliffs,  and  there  they  seek  their  food,  consisting  prin- 
cipally of  small  fish,  small  marine  crustaceans,  and  small  bivalves, 
diving  with  the  greatest  facility.  They  are  with  difficulty  roused  to 
flight.  Early  in  April  and  May,  or  at  the  end  of  March,  they  begin 
to  assemble.on  their  favourite  cliffs  in  Britain,  and  lay  their  single 
unprotected  egg  on  the  flat  bare  ledge  of  rock.  This  egg  is  generally 
of  a  pale  green,  blotched  and  stained  with  black  and  dark  brown 
(umber).  Sometimes  the  egg  is  white,  with  or  without  a  few  spots. 
It  is  a  remarkable  sight  to  see  these  birds,  where  they  abound,  sitting 
upon  their  eggs  on  their  rocky  shelves,  often  in  line,  and  so  close 
that  they  nearly  touch  each  other.  As  soon  as  the  young  are  capable 
of  migrating,  which  is  in  August,  or  by  the  end  of  that  month,  they 
are  said  to  disappear  from  our  shores.  Mr.  Selby,  whose  observations 
are  always  valuable,  gives  the  following  interesting  account  of  these 
birds  : — "  Incubation  lasts  for  a  month,  and  when  the  young  are  first 
excluded  they  are  covered  with  a  thick  down,  of  a  blackish-gray 
colour  above,  and  white  beneath.  This  gradually  gives  place  to  the 
regular  plumage,  and  in  the  course  of  five  or  six  weeks  from  the  time 
of  hatching  they  are  capable  of  taking  to  the  water.  During  the  time 
they  remain  upon  the  rock  the  parents  supply  them  plentifully  with 
the  young  of  the  herring  and  herring-sprats,  which  form  the  prin- 
cipal food  of  this  and  other  species  belonging  to  the  A  Icadce.  Upon 
the  Northumbrian  coast  these  Guillemots  breed  in  great  numbers  on 
the  Fern  Islands,  a  locality  that  has  afforded  me  ample  opportunities 
of  attending  to  their  economy  and  watching  the  changes  they  undergo. 
They  have  selected  the  summits  of  three  fine  isolated  pillars,  or 
masses  of  '  whinstone'  (trap-rock),  that  rise  upwards  of  thirty  feet 
above  the  level  of  the  sea.  Upon  these  the  eggs  are  laid  as  close  as 
possible,  merely  allowing  room  for  the  birds  to  sit  upon  them,  which 
they  do  in  an  upright  position.  The  appearance  they  make  in  a  dense 
mass  is  curious,  and  the  interest  is  increased  by  the  number  of  Kitti- 
wakes  (Larus  tridactylus)  which  hover  around,  and  which  breed  in 
the  small  side  clefts,  or  on  the  projecting  angles  of  the  rock;  and  by 
the  nests  of  two  or  three  Crested  or  Green  Cormorants,  which,  from 
the  unusual  confidence  they  display  in  continuing  to  sit  upon  their 
eggs,  even  when  overlooked  from  the  opposite  precipice  at  only  a  few 


yards'  distance,  seem  to  be  well  aware  of  the  security  of  the  station 
they  have  chosen.  The  great  body  of  the  bveeding  birds  arrives 
towards  the  end  of  March,  or  the  beginning  of  April,  at  which  time 
most  of  them  have  acquired  the  perfect  nuptial  plumage.  I  have 
however  obtained  them  much  earlier,  and  when  the  white  upon  the 
throat  was  only  giving  place  to  the  pitch-coloured  black  that  distin- 
guishes them  till  after  the  sexual  intercourse.  At  this  time  they 
often  lose  so  many  of  their  quill-feathers  as  to  be  totally  incapable  of 
flight ;  but  these  are  soon  reproduced,  and  the  colonies  which  had 
made  the  English  coasts  their  summer  quarters  retire  to  more 
southern  latitudes  to  pass  the  winter  months.  Their  place  in  this 
country  is  but  sparingly  supplied  by  a  few  stragglers  from  the  great 
bodies  that,  being  bred  in  still  higher  latitudes,  make  the  firths  of 
Scotland  and  its  isles  the  limit  of  their  equatorial  migration."  ('  Illus- 
trations of  British  Ornithology,'  vol.  ii.) 

Much  cannot  be  said  in  favour  of  the  flesh  of  the  Foolish  Guillemot, 
though  the  people  of  Kamtschatka  kill  numbers  of  those  birds  for 
food.  The  principal  reason  however  for  the  attack  upon  them  arises 
from  the  value  of  their  skins  as  an  article  of  clothing  to  the  inhabit- 
ants of  those  cold  regions.  The  eggs  seem  to  be  generally  accounted 
delicacies. 

U.  Ovylle,  the  Black  Guillemot.  Description  of  both  sexes  in  complete 
winter  plumage. — Summit  of  the  head,  nape,  and  all  the  upper  parts, 
with  the  exception  of  the  middle  of  the  wings,  of  a  rather  deep 
black ;  the  wing-coverts  forming  a  large  white  space,  or  speculum. 
Cheeks  and  all  the  lower  parts  from  bill  to  tail  pure  white ;  irides 
red.*  Bill  black ;  interior  of  the  mouth  and  feet  bright  red.  Length 
from  bill  to  claws  about  13  inches.  In  this  state  M.  Temminck,  whose 
description  we  have  selected,  says  that  U.  minor  striata  of  Brisson, 
U.  Baltica  and  V.  Qrylloides  of  Brunnich,  are  individuals  in  different 
stages  of  moulting,  passing  from  winter  plumage  to  that  of  summer ; 
that  the  Spotted  Greenland  Dove  of  Edwards  ('  Glean.,'  t.  50)  is  a 
very  exact  figure  of  a  moulting  individual;  and  that  the  Spotted 
Guillemot  of  the  '  British  Zoology '  and  Latham  ('  Syu.')  are  varieties 
or  different  states  of  the  autumnal  and  spring  moults. 


Black  Guillemot  (Uria  Grylle). 
An  adult  and  a  young  bird. 


Young  of  the  Year.- — Throat,  breast,  and  the  (lower  parts,  white  ; 
summit  of  the  head,  nape,  lower  part  of  neck  and  sides  of  the  breast, 
blackish,  spotted  with  gray  and  white ;  back  and  rump  of  a  dusky 
black,  some  of  the  scapulars  and  feathers  of  the  rump  terminated 
with  whitish  ash  ;  wings  black,  with  the  exception  of  the  speculum, 
which  is  white,  but  marked  with  ashy  or  blackish  stains  ;  inside  of  the 
mouth  and  feet  livid  reddish;  iris  blackish-brown.t    In  this  state 

*  Temminck  says  brown  ;  but  Mr.  Gould  ('  Birds  of  Europe  ')  describes  and 
figures  them  as  red  in  the  adult,  and  this  we  believe  to  be  right. 

f  In  our  copy  of  Frisch  the  iris  is  coloured  red.  In  Mr.  Gould's  '  Birds  of 
Europe  •  the  iris  is  brownish,  inclining  to  olive,  and  the  feet  are  yellowish- 
brown. 
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there  is  a  very  faithful  figure  of  the  bird  in  Frisch,  '  Vog.  Deutsch.,' 
t.  185  (Temminck). 

Summer  Plumage,  or  Nuptial  Dress. — Male. — The  whole  plumage, 
the  middle  of  the  wing  alone  excepted,  of  a  sooty-black  ;  wing  coverts 
forming  a  large  space  or  speculum  of  pure  white.  Bill  black,  the 
inside  of  it  and  the  feet  bright  red. 

Female. — Rather  less.  The  black  of  the  plumage  less  deep,  and 
the  white  of  the  plumage  less  extended  and  less  pure.  At  the  periods 
of  the  two  moults  white  feathers  in  more  or  less  quantity  are  visible 
on  the  under  parts  of  both  sexes.  M.  Temminck,  who  gives  this 
description,  refers  to  the  following  synonyms  and  works  as  illustra- 
tive of  this  state  of  plumage,  and  some  of  its  stages  :  U.  Oryllc,  Lath. ; 
Colymbus  Grylle,  Gmel.  (Linn.  1) ;  Columba  Grcenlandica,  Briss. ;  Le 
Petit  Guillemot  Noir,  Buff.  ;*  Black  Guillemot,  Lath.  ('  Syn.') ;  Penn. 
'Brit.  Zool.,'  p.  138,  t.  H.  4,  an  individual  preserving  some  of  the 
feathers  of  its  youth ;  Penn.  '  Arct.  Zool.,'  p.  516,  No.  437 — Edw., 
'Glean.,'  t.  50. ;  Der  Schwarze  Lurmne,  Bechst.,  '  Naturg.  Deutsch,' 
v.  iv.  p.  586 — Meyer,  '  Taschenb.,' vii.  p.  446 — Meyer, 'Vog.  Deutschl.,' 
v.  i.— Heft,  13,  t.  3  and  4— Naum,  '  Vog.,'  t.  64,  No.  6.  f.  100,  very 
old  male. 

M.  Temminck  remarks  that  the  indications  of  the  pretended  species, 
Cephus  lacteolus  (Pallas,  '  Spic.'  v.  5,  p.  33),  which  Latham  has  recorded 
as  his  Uria  lacteola  ('  Ind.'  v.  2,  p.  798,  sp.  3) — Colymbus  lacteolus 
(Gmel.) — have  reference  to  an  individual  in  its  winter  plumage,  acci- 
dentally variegated  with  white ;  and  that  this  albino  was  obtained  by 
Pallas  on  the  maritime  coasts  of  Holland. 

Mr.  Selby  observes  that  from  the  short  description  given  by  Cuvier  of 
his  genus  Cephus,  in  the  '  Regne  Animal,'  it  is  evident  that  the  Rotche, 
or  Little  Auk,  of  some  of  our  writers  {Alca  A  lie)  is  there  considered 
to  be  its  typical  representative,  and  not  the  Black  Guillemot ;  and, 
he  observes,  this  appears  still  more  evident  from  the  note  at  the 
bottom  of  the  same  page,  in  which  (after  adverting  to  the  figures  of 
the  Lesser  and  Spotted  Guillemots  in  the  second  volume  of  Pennant's 
'  British  Zoology,'  pi.  83)  Cuvier  says,  "  Ces  sont  des  Guillemots  pro- 
prement  dits.  Au  contraire,  I' Alca  Alle,  Penn.  ('British  Zoology,'  11, 
pi.  82,  1 ;  Albin,  1,  85),  appartient  aux  Cephus."  Mr.  Selby  goes  on 
to  remark  that  Dr.  Fleming  has  however  appropriated  this  generic 
term  to  the  Black  Guillemot,  making  the  distinction  between  it  and 
Uria  to  consist  in  the  want  of  a  terminal  notch  in  the  upper  mandible ; 
but  as  this  character  does  not  appear  to  be  constant,  Mr.  Selby  having 
seen  some  specimens  with  the  notch,  though  not  so  fully  developed 
as  in  the  Foolish  Guillemot,  he  has  retained  it  in  the  situation  where 
it  was  originally  placed  by  Dr.  Latham. 

The  note  alluded  to  by  Mr.  Selby  is  in  the  first  edition  of  the 
'  Regne  Animal ;'  but  in  Cuvier's  last  edition  (1829),  which  Mr.  Selby 
does  not  appear  to  have  seen,  the  note  is  omitted.  In  this  edition 
the  generic  appellation  "  Cephus  (Vulg.  Colombes  de  Groenland) "  is 
retained  with  the  same  characters,  but  the  subsequent  part  is  very 
much  altered,  for  it  stands  thus  in  the  last-mentioned  edition  : — 
"  The  species  most  known,  called  Petit  Guillemot,  or  Pigeon  de  Groen- 
land {Colymhus  minor,  Gm.  Enl.  917;  Meryidus  Alle,  Vieill.,  Gal.  295; 
'  Brit.  Zool.'  pi.  H.  4,  f.  1 ;  Edw.  91 ;  Naum.  1st  ed.  65,  f.  102),  of  the 
size  of  a  good  pigeon,  is  black  above,  white  below,  with  a  white  mark 
on  the  wing  as  in  the  Guillemot.  Its  bill  is  black  and  its  feet  are  red. 
It  inhabits  all  the  coasts  of  the  north,  and  nestles  under  ground 
('  niche  sous  terre').  We  see  it  also  sometimes  in  winter."  Notwith- 
standing the  confusion  in  the  passage  just  quoted,  and  some  parts  of 
the  description,  references,  and  alleged  nidification  which  can  hardly 
be  made  to  apply  to  the  Little  Auk,  or  Rotche,  it  seems  probable 
that  Cuvier  meant  to  take  that  bird,  as  Mr.  Selby  observes,  as  the 
type  of  his  genus  Cephus. 

It  is  also  called  the  Black  Greenland  Dove,  Sea-Turtle,  or  Dovekey, 
by  the  northern  voyagers ;  is  the  Sesekesewuck  of  the  Cree  Indians, 
and  Gwylim  du  Eas  gan  longwr  of  the  Welsh. 

It  inhabits  the  same  countries  as  Uria  Troile  ;  migratory  during 
winter  along  the  borders  of  the  ocean ;  more  rarely  seen  on  land  than 
Uria  Troile,  and  then  only  by  accident;  very  rare  in  the  seas  and 
lakes  of  the  interior.  (Temminck.)  Widely  distributed  in  the  arctic 
circle,  and  met  with  in  very  high  latitudes,  inhabiting  all  the  icy 
regions  of  Europe  and  North  America.  (Selby.)  Abounds  in  the 
arctic  seas  and  straits  from  Melville  Island  down  to  Hudson's  Bay, 
and  remains,  though  in  diminished  numbers,  all  the  winter  in  the 
pools  of  open  water,  which  occur  even  in  high  latitudes  among  the 
floes  of  ice.  Small  flocks  extend  their  migrations,  in  that  season,  as 
far  south  as  the  United  States.  (Richardson.) 

Mr.  Selby  observes  that  in  the  northern  parts  of  Scotland  and  its 
isles  this  is  a  numerous  species,  but  becomes  of  rarer  occurrence  as 
we  approach  the  English  coast,  where  indeed  it  is  but  occasionally  met 
with.  "Although  Montagu,"  continues  Mr.  Selby,  "  has  mentioned  it 
as  resorting  to  the  Farn  Islands,  and  Mr.  Stephens  has  repeated  the 
same,  I  can  safely  assert  that  this  has  not  been  the  case  for  the  last 
twenty-five  or  thirty  years,  having  been  in  the  habit  of  visiting  this 
group  of  islands  almost  annually  during  that  period  ;  and  had  it  been 
a  visitant  I  feel  confident  it  could  not  have  escaped  my  observation, 
or  that  of  the  keepers  of  the  lighthouse,  who  reside  there.  It  cer- 
tainly breeds,  though  in  very  small  proportion,  upon  the  Isle  of  May, 

*  M.  Temminck  speaks  of  Buffon's  description  as  being  correct,  but  not  so 
the  figure  in  the  'Planches  enlumin&s '  (91<). 


at  the  mouth  of  the  Frith  of  Forth,  but  is  not  found  in  large  congre- 
gated numbers  till  we  reach  the  vicinity  of  the  Orkney  and  Shetland 
isles.  In  these  parts  it  is  resident  throughout  the  year,  never  migrating 
to  the  same  extent  as  the  preceding  species  {Uria  Troile)  and  the 
Razor-Bill  Auk.  Its  habits  are  very  similar  to  those  of  its  congeners, 
and  it  is  rarely  seen  upon  land,  except  for  the  purpose  of  incubation. 
It  breeds  in  the  crevices  or  on  the  ledges  of  rocks,  whence  it  can 
readily  drop  into  the  water  or  get  upon  wing,  and  lays  a  single  egg, 
of  a  grayish-white,  speckled  with  black  and  ash-gray.  Its  food  consists 
of  fish,  Crustacea  {Crustacea),  &c."  So  far  Mr.  Selby,  with  whose 
accuracy  as  an  observer  we  have  often  had  occasion  to  be  satisfied. 
Mr.  Gould  moreover  speaks  of  its  depositing  on  the  ledges  of  the  rocks 
"  its  single  egg."  We  must  however  now  let  one  of  the  most  inde- 
fatigable observers  speak  for  himself,  more  especially  as  his  account 
differs  so  essentially  from  those  above  mentioned,  and  indeed  from 
those  of  most  other  authors,  except  Nuttall.  "  Wherever,"  says 
Audubon,  "  there  are  fissures  in  the  rocks,  or  great  piles  of  blocks 
with  holes  in  their  interstices,  there  you  may  expect  to  find  the  Black 
Guillemot.  Whether  European  writers  have  spoken  of  this  species  at 
random,  or  after  due  observation,  I  cannot  say ;  all  I  know  is,  that 
every  one  of  them  whose  writings  I  have  consulted  says  that  the  Black 
Guillemot  lays  only  one  egg.  As  I  have  no  reason  whatever  to  doubt 
their  assertion,  I  might  be  tempted  to  suppose  that  our  species  differs 
from  theirs,  were  I  not  perfectly  aware  that  birds  in  different  places 
will  construct  different  nests,  and  lay  more  or  fewer  eggs.  Our  species 
always  deposits  three,  unless  it  may  have  been  disturbed;  and  this 
fact  I  have  assured  myself  of  by  having  caught  the  birds  in  more  than 
twenty  instances  sitting  on  that  number.  Nay,  on  several  occasions, 
at  Labrador,  some  of  my  party  and  myself  saw  several  Black  Guille- 
mots sitting  on  eggs  in  the  same  fissure  of  a  rock,  where  every  bird 
had  three  eggs  under  it ;  a  fact  which  I  communicated  to  my  friend 
Thomas  Nuttall.  What  was  most  surprising  to  me  was,  that  even 
the  fishermen  there  thought  that  this  bird  laid  only  a  single  egg ;  and 
when  I  asked  them  how  they  knew,  they  simply  and  good-naturedly 
answered  that  they  had  heard  so."  The  same  graphic  author  address- 
ing the  reader  tells  him,  in  order  to  satisfy  himself,  to  go  to  the  desolate 
shores  of  Labrador.  "  There,"  continues  the  American  ornithologist, 
"  in  the  vernal  month  of  June,  place  yourself  on  some  granite  rock, 
against  the  base  of  which  the  waves  dash  in  impotent  rage ;  and  ere 
long  you  will  see  the  gay  Guillemot  coming  from  afar  by  the  side  of 
its  mate.  They  shoot  past  you  on  fluttering  wings,  and  suddenly 
disappear.  Go  to  the  place  ;  lay  yourself  down  on  the  dripping  rock, 
and  you  will  be  sure  to  see  the  birds  preparing  their  stony  nest,  for 
each  has  brought  a  smooth  pebble  in  its  bill.  See  how  industriously 
they  are  engaged  in  raising  this  cold  fabric  into  the  form  of  a  true 
nest  before  the  female  lays  her  eggs,  so  that  no  wet  may  reach  them 
from  the  constant  trickling  of  the  waters  beneath.  Up  to  the  height 
of  two  or  three  inches  the  pebbles  are  gradually  raised  :  the  male 
stands  by  his  beloved ;  and  some  morning  when  you  peep  into  the 
crevice  you  observe  that  an  egg  has  been  deposited.  Two  days  after 
you  will  find  the  number  complete."  ('  Ornithological  Biography,' 
vol.  iii.) 

Captain  Sir  James  Ross,  R.N.,  who  in  March  1823  shot  near  Igloolik 
the  specimen  described  by  Sir  John  Richardson,  says  that  one  indi- 
vidual only  was  obtained  by  the  expedition  during  the  winter,  although 
several  others  were  seen  off  Fury  Point  in  February,  1833.  It  was,  he 
adds,  subsequently  met  with  in  great  numbers  as  they  travelled  along 
the  high  precipitous  land  between  Fury  Point  and  Batty  Bay,  where 
the  birds  congregated  in  vast  quantities  during  the  breeding  season, 
affording  to  the  party  many  delicious  meals,  and  proving  a  valuable 
addition  to  their  then  scanty  stock  of  provisions.  Several  thousands 
were  shot  by  then-  sportsmen ;  and  by  means  of  this  providential 
supply  of  fresh  food  several  of  the  men,  who  had  been  long  afflicted 
with  that  most  dreadful  malady  the  sea-scurvy,  were  restored  to  health. 
Captain  Sir  J.  Ross  adds  that  it  is  not  equal  in  flavour  to  Uria  Troile, 
but  is  much  more  numerous  and  more  extensively  dispersed  along  the 
coasts  of  the  arctic  seas. 

The  species  of  this  genus  are  but  few.  Speaking  of  Uria  lachry- 
mans,  the  Bridled  Guillemot,  Mr.  Gould,  in  his  '  Birds  of  Europe,' 
where  it  is  beautifully  figured,  states  that  he  is  doubtful  of  its  specific 
value,  as  it  bears  so  close  a  resemblance  to  U.  Troile,  from  which  it 
differs  only  in  the  white  mark  which  encircles  the  eyes  and  passes 
down  the  sides  of  the  head.  It  inhabits  the  same  localities  as 
U.  Troile,  and  is  even  often  found  in  company  with  it  on  various  parts 
of  our  coast,  particularly  in  Wales,  where  Mr.  Gould  has  been  informed 
both  kinds  are  equally  numerous.  He  remarks  that  it  was  first 
described  as  distinct  by  Choris,  who  states  that  it  is  abundant  at 
Spitzbergen  and  in  the  neighbouring  seas;  and  adds  that  M. 
Temminck  and  the  French  naturalists  consider  these  two  Unas 
distinct. 

U.  Brunnichii,  Briinnich's  Guillemot,  the  Thick-Billed  Guillemot. 
The  distinctions  of  this  species  have  been  well  pointed  out  by  Colonel 
Sabine  in  his  memoir  on  the  birds  of  Greenland.  It  is  at  once 
distinguished  at  any  season  of  the  year  from  the  Common  Guillemot 
by  the  shortness,  stoutness,  regularity,  and  greater  depth  of  its  bill. 
It  is  on  this  account  that  it  has  been  called  the  Thick-Billed  Guillemot. 
This  bird  is  recorded  to  have  been  occasionally  seen  in  the  British 
Islands.    It  has  the  habits  of  the  Common  Guillemot. 
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GUINEA-FOWL.  [Pavontda] 

GUINEA-PEPPER,  the  seeds  of  two  species  of  Amomum,  found 
on  the  west  coast  of  Africa,  within  the  tropics;  the  one,  A.  gran  a 
Paradisi;  the  other,  A.  grandifiwum.  They  are  powerfully  aromatic, 
stimulant,  and  cordial,  and  are  used  for  the  same  purposes  as 
Cardamoms. 

GUINEA-PIG  (Cavia  Cobaya,  Restless  Cavy),  the  well-known 
Brazilian  rodent  now  domesticated  in  Europe.  [Htstkicidj:.] 
GUINEA-WORM.  [Entozoa.] 
GULL.  [Larid^e.] 

GULO,  the  generic  name  under  which  the  Glutton,  or  Wolverene, 
and  the  Grison  (Galictis  of  Bell),  with  other  Carnivorous  congeners, 
have  been  arranged. 

M.  F.  Cuvier,  in  the  32nd  number  of  his  'Dents  des  Mammiferes,' 
says  that  he  might  have  treated  of  the  Grison,  the  Tayra  (G.  barbatus 
of  Desmarest),  and  the  Glutton,  in  his  preceding  article,  where  he 
treats  of  the  dentition  of  the  Putois  (Putorius  of  G.  Cuvier),  Zorille 
(Zorilla),  and  Martes  (Martens) ;  for  he  remarks,  the  dental  arrange- 
ment of  the  Grison  and  Tayra  resemble  that  of  Putorius,  and  that  of 
the  Grison  is  similar  to  the  formula  observed  in  Martes.  The  two 
first,  he  states,  have  two  false  molars  above  and  three  below,  and  the 
last  has  an  additional  one  in  each  jaw.  For  the  rest,  these  animals 
have  nothing  in  their  teeth  to  distinguish  them ;  that  is  to  say,  he 
continues,  they  have  the  same  incisives,  the  same  canines,  and  the 
same  tubercular  teeth.  They  have  consequently  all  a  relish  for  blood, 
and  could  not  be  separated  from  each  other  were  it  not  for  the 
plantigrade  feet  of  the  Grison,  the  Tayra,  and  the  Glutton,  an  organi- 
sation which  does  not  however  change  their  propensities,  and  only 
leads  to  the  modification  of  the  means  by  which  they  satisfy  their 
appetites. 

The  dental  formula  of  the  group  has  been  stated  as  follows  :— 

T    .         6  1—1  4—4  5—5 

Incisors,  g  ;   canines,  r^Tj  ;  molars,  or  fi^z,  =  34  or  38. 


The  well-developed  carnivorous  dentition,  united  with  the  planti- 
grade foot,  seems  to  have  thrown  a  difficulty  in  the  way  of  zoologists, 
as  to  the  proper  place  of  these  animals  in  a  natural  arrangement. 

Linnaeus  placed  the  Quickhatch  (Ursus  luscus)  among  the  Bears  ; 
but  he  appears  to  have  considered  the  Glutton  of  the  old  continent 
not  only  as  a  different  species,  but  as  a  different  form,  under  the  name 


of  Mustela  Gulo.  This  species  is  preceded  by  the  M.  lutris,  M.  lutra, 
M.  lutreola  and  M.  barbara — the  latter  the  Galera  of  Browne,  Jam.  (?)  ; 
and  at  the  end  of  the  description  of  M.  Gulo  Linnaeus  inquires 
whether  all  these  species  ought  not  to  be  referred  to  the  genus 
Virerra.  "  Cum  fata  mihi  denegarint  praemissas  species  intueri  vivas, 
viueant  alii  numne  ad  Viverras  referri  debeant;  hoc  suadet  Lutra 
statura ;  hoc  Gulonis  fsetor,  scansura  arborum,  summa  laniena." 
('  Syst.  Nat.,'  ed.  12.) 

Baron  Cuvier  (1817-1829)  notices  the  position  among  the  Bears 
assigned  to  the  Glutton  by  Linnaeus,  but  does  not  allude  to  its  place 
among  the  Mustela:  of  Linnaeus,  though  he  observes  that  the  Gluttons 
approach  more  to  the  Martens  in  their  dentition  as  well  as  in  their 
general  nature,  while  they  only  show  their  proximity  to  the  Bears  by 
their  plantigrade  feet.  They  have,  he  observes,  three  false  molars 
above  and  one  below  in  front  of  the  carnivorous  tooth  (carnassiere), 
and  behind  it  a  small  tubercular  tooth,  which  in  the  upper  jaw  is 
wider  than  it  is  long.  The  upper  carnivorous  tooth  has  only  one 
small  internal  tubercle,  and  this,  he  remarks,  is  very  nearly  the  dental 
system  of  the  Martens.  He  concludes  by  stating  that  the  Gluttons 
are  animals  with  a  moderate  tail,  with  a  fold  under  it  in  lieu  of  a 
pouch,  and  in  other  respects  resembling  the  Badgers  in  their 
contour. 

Dr.  J.  E.  Gray  ('Annals  of  Philosophy,'  1825)  divides  the  Ursidce, 
the  second  of  his  five  families  of  the  order  Ferie,  into  five  sub- 
families. The  third  of  these  sub-families,  which  he  places  in  his 
second  section  (tubercular  grinder  1 — 1  above  and  below),  is  Gulonina, 
and  consists  of  the  genera  Gulo,  Retz;  Galera,  Browne;  Grisonia,  Gray; 
and  Mellivora,  Storr. 

M.  Lesson  (1827),  in  his  'Manuel,'  arranges  the  genus  Gulo,  Retz, 
between  the  Badgers  and  the  Ratel  [Mellivora,  Storr.) ;  and  he  gives 
the  following  definition  of  the  genus  : — "  Feet  pentadactyle ;  two 
folds  of  skin,  but  no  pouch  near  the  vent;  body  more  or  less 
slender  (effild),  more  or  less  elevated  on  the  legs  ;  tail  rather 
short."  The  dental  formula  stated  by  Lesson  is  the  same  as  that 
above  given. 

Dr.  Fischer  (1829)  places  Gulo  between  Mydaus  and  Ailurus. 

Mr.  Swainson,  in  his  'Classification  of  Quadrupeds'  (1835),  says, 
"  In  its  general  appearance  and  physiology  the  Otter  is  not  unlike  the 
ordinary  Polecats ;  and  the  resemblance  is  still  further  strengthened 
by  the  latter  having  semi-palmated  or  half-webbed  toes,  and  occa- 
sionally frequenting  the  water  in  search  of  fish.  On  the  other  hand, 
the  Grisson  (Grison),  Gulo  vittata  (vittatus),  and  the  Taira,  G.  barbara 
(barbarus),  now  placed  among  the  Gluttons,  have  their  feet  also  semi- 
palmated  ;  and,  observes  M.  Cuvier,  it  appears  they  have  sometimes 
been  mistaken  for  otters.  We  may  thus  terminate  the  series  of  the 
Mustelines  with  the  genus  Gulo,  which,  although  plantigrade,  appears 
to  have  an  affinity  to  the  Polecats  through  Lutra,  while  at  the  same 
time  it  may  open  a  passage  to  the  Badgers  and  Bears."  In  the  same 
page  Mr.  Swainson  writes,  "  It  will  be  a  question  for  future  investi- 
gation whether  the  Gluttons  (Gulo),  the  Rattels  (Ratels),  Ratelus,  and 
the  Badgers  (Mcles),  form  the  aberrant  portion  of  the  Ursine  circle, 
or  whether  they  merely  represent  the  Bears,  and  enter  into  the  circle 
of  the  Mustelidce.  For  the  present  we  may  consider  the  two  last  in 
the  former  light,  and  thus  pass  onward  to  the  sub-family  of  Ursince, 
typically  distinguished  from  all  others  of  the  Mustelidce  by  their 
great  size,  their  omnivorous  diet,  and  their  short  tails."  In  the  third 
part  of  the  work,  "the  class  Mammalia  arranged  according  to  its 
natural  affinities,"  Gulo  is  placed  among  the  Mustelines,  a  sub-family 
which  is  preceded  by  Viverince  ( Viverrince  ?  ),  and  followed  by 
Ursinee. 

The  species  of  Gulo  noted  by  Cuvier  are  : — 1,  the  Glutton  (Ursus 
Gulo,  not  of  Linnaeus,  as  Cuvier  quotes  it,  but  of  Pallas  and  Gmeliu) 
of  the  old  continent,  which,  Cuvier  observes,  does  not  appear  to  differ 
from  the  Glutton  of  North  America  (Ursus  luscus  of  Liunaaus)  ; 
2,  the  Grison  ( Viverra  vittata,  not,  as  Cuvier  quotes  it,  of  Linnaeus, 
who  has  no  such  species  of  Viverra  in  his  last  edition  of  the  '  Systema 
Naturae,'  but  of  Gmelin) ;  and  3,  the  Taira,  or  Tayra  (Mustela  barbara 
of  Linnaeus). 

Lesson  admits  the  following  species  of  Gulones : — G.  arcticus  of 
Desmarest ;  Ursus  Gulo,  Linn.  (Gmel.),  &c,  the  Glutton,  with  Ursus 
luscus,  Linn.,  as  a  variety;  G.  vittatus  of  Desmarest;  Viverra  vittata, 
Linn.  (Gmel.),  &c,  the  Grison ;  G.  barbatus  of  Desmarest ;  Mustela 
barbata  (barbara),  Linn. ;  the  Taira,  or  Galera,  Grand  Furet,  of 
D' Azara ;  and  G.  orientalis  of  Horsfield,  Nientek  of  the  Javanese. 

Dr.  Fischer  makes  the  recent  species  consist  of  G.  arcticus,  Desm., 
G.  vittatus,  Desm.,  G.  barbatus,  Desm.,  G.  lanatus  and  Q.  Capensis, 
Desm.  (the  Ratel),  observing  that  this  last  would  be  better  removed 
to  a  distinct  genus,  and  making  this  general  remark  on  the  whole 
generic  assemblage — "  Genus  e  speciebus  nimis  heterogeneis  uti  videtur 
confiatum."  In  his  addenda  he  introduces  G.  larvatus,  Temm.  and 
Hamilton  Smith,  and  G.  ferrugineus,  Hamilton  Smith. 

The  Grison  has  been  separated  into  a  genus,  named  Galictis  by  Mr. 
Bell,  and  Grisonia  by  Dr.  Gray,  who  also  distinguishes  the  Tayra 
geuerically  under  the  name  of  Galera,  Browne ;  and  observes,  on  the 
occasion  of  defining  his  genus  Helictis  ('Zool.  Proc.,'  1831),  that  the 
Gulo  orientalis  of  Dr.  Horsfield's  'Zoological  Researches  in  Java' 
appears  to  him  to  form  a  second  species  of  the  genus. 

Pallas,  and  after  him  Pennant,  who  both  arrauged  the  form  among 
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the  Bears,  treat  the  Glutton  of  the  old  and  that  of  the  new  continent 
as  identical ;  and  indeed  zoologists  seem  now  to  agree  in  coming  to 
that  conclusion,  but  the  synonyms  afford  good  evidence  of  the 
difference  of  opinion  that  has  prevailed  with  regard  to  its  proper 
position. 

The  Glutton  (Gulo  luscus)  is  the  Carcajou  of  La  Hontan  and  the 
French  Canadians;  Quickhatch  (Ursulo  affinis  Americana)  of  Catesby 
(Carolina) ;  Quickehatch  of  the  English  residents  at  Hudson's  Bay ; 
Quickhatch,  or  Wolverene,  of  Ellis ;  Wolverene  of  Pennant ;  Wolverin, 
Quiquihatch,  or  Carcajou,  of  Graham  (manuscripts) ;  Kablee-arioo  of 
the  Esquimaux  of  Melville  Peninsula ;  Ka  £  week  of  the  Esquimaux 
of  Boothia  Felix ;  Naghai-eh  of  the  Chippeways ;  Ommeethatsees, 
Okeecoohagew,  and  Okeecoohawgees  (whence,  as  Sir  John  Richardson 
observes,  the  term  Quickhatch  of  the  European  labourers  in  the 
service  of  the  Hudson's  Bay  Company  is  evidently  derived),  of  the 
Crees,  or  Algonquins  ;  Rosomak  of  the  Russians ;  Jarf,  Filfress,  of  the 
'  Fauna  Suecica' ;  Timmi  of  the  Kamtschatkans;  Haeppi  of  the  Koratzki ; 
Glouton  of  the  French ;  Gulo  of  Olaus  Magnus ;  Gulo,  Vielfrass,  of 
Gesner  ;  Hycena  and  Ursus  Freti  Hudsonis  of  Brisson ;  Mustela  Gulo 
and  Ursus  luscus  of  Linnseus ;  Ursus  Gulo  of  Pallas  and  Gmelin ; 
Taxus  Gulo  of  Tiedemann  ;  Gulo  arcticus  of  Desmarest ;  Gulo  vulgaris 
of  Griffith's  Cuvier ;  Gulo  luscus  of  Sabine. 


Wolverene,  or  Glutton  [Gulo  Ivsctis). 


Olaus  Magnus  seems  to  have  been  the  source  whence  most  succeed- 
ing writers  have  drawn  their  marvellous  accounts  of  the  Glutton, 
setting  forth  its  cruel  and  destructive  powers,  its  inordinate  voracity, 
and  the  means  which  it  adopts  for  filling  itself  till  it  is  ready  to  burst, 
and  for  getting  rid  of  the  load  which  it  has  swallowed.  Buffon,  who, 
too  prone  to  censure  other  writers,  and  even  nature  herself,  appears 
to  have  had  almost  the  appetite  of  a  Pliny  for  every  wonderful  tale, 
eloquently  presents  the  relations  of  the  older  writers,  not  forgetting 
Yfabrandt,  describing  the  Glutton  as  a  ferocious  animal,  prompt  to 
attack  the  larger  quadrupeds,  and  even  fearlessly  approaching  man. 
He  tells  us  that  the  wily  beast  supplies  the  want  of  swiftness  by  the 
extraordinary  degree  of  cunning  which  it  manifests  in  surprising  its 
prey ;  he  relates  how  it  will  climb  a  tree,  and  there  lie  in  ambush 
for  the  elk  and  the  rein-deer,  pouncing  on  their  backs  as  they  pass 
unsuspiciously  beneath,  and  adhering  so  firmly  by  its  claws,  that  all 
efforts  to  dislodge  the  grim  rider  by  the  tortured  and  terrified  animal 
are  vain.  Nor  is  this  all ;  it  is  said  even  to  bait  the  ground  by 
throwing  down  the  moss  which  is  so  favourite  a  morsel  with  the  rein 
deer,  to  lure  that  animal  to  its  destruction.  So  much  for  legends. 
Turn  we  now  to  the  accounts  of  actual  observers.  Sir  John  Richard- 
son remarks  that  this  character  of  the  Glutton  seems  to  be  entirely 
fictitious,  and  to  have  partly  originated  in  the  name  of  Glutton  having 
been  given  occasionally  to  Lynxes  and  Sloths,  adding,  after  recap- 
itulating it,  that  it  is  very  dissimilar  to  the  habits  of  the  American 
Wolverene. 

Buffon's  name  of  the  '  Quadruped  Vulture,'  as  applicable  to  the 
Glutton,  has  more  foundation  in  fact,  for  it  appears  to  prey  occasion- 
ally at  least  upon  the  dead  bodies  of  quadrupeds ;  but  so  much 
cannot  be  said  for  his  repetition  of  the  assertion  that  the  beast  will 
approach  man  without  fear— unless  indeed  it  is  sorely  pressed  by 
hunger. 

Sir  John  Richardson  states  that  the  Wolverene  feeds  chiefly  upon 
the  carcasses  of  beasts  which  have  been  killed  by  accident,  that  it  has 
treat  strength,  and  that  it  annoys  the  natives  by  destroying  their 
hoards  of  provision,  and  demolishing  their  marten  traps. 

Mr.  Graham  in  his  manuscripts  informs  us  that  the  Wolverenes  are 
extremely  mischievous,  and  that  they  do  more  damage  to  the  small 


fur* trade  than  all  the  other  animals  conjointly.  They  will,  he  states, 
follow  the  marten-hunter's  path  round  a  line  of  traps  extending 
40,  50,  or  60  miles,  and  render  the  whole  unserviceable,  merely  to 
come  at  the  baits,  which  are  generally  the  head  of  a  partridge  or  a 
bit  of  dried  venison.  They  are  not  fond  of  the  martens  themselves, 
but  never  fail  of  tearing  them  in  pieces  or  of  burying  them  in  the 
snow  by  the  side  of  the  path,  at  a  considerable  distance  from  the  trap. 
Drifts  of  snow  often  conceal  the  repositories  thus  made  of  the  martens 
at  the  expense  of  the  hunter,  in  which  case  they  furnish  a  regale  for 
the  hungry  fox,  whose  sagacious  nostril  guides  him  unerringly  to  the 
spot ;  and  two  or  three  foxes  are  often  seen  following  the  Wolverene 
for  this  purpose. 

Such  is  Mr.  Graham's  interesting  and,  we  believe,  faithful  account 
of  the  habits  of  the  Wolverene.  May  not  the  attendant  foxes  have 
given  rise  to  the  story  that  the  arctic  fox  is  the  jackal,  or  provider 
of  the  Glutton  ? 

Sir  John  Richardson  says  of  the  Glutton,  "  It  is  so  suspicious,  that 
it  will  rarely  enter  a  trap  itself,  but  beginning  behind,  pulls  it  to 
pieces,  scatters  the  logs  of  which  it  is  built,  and  then  carries  off  the 
bait.  It  feeds  also  on  meadow  mice,  marmots,  and  other  rodentia, 
and  occasionally  on  disabled  quadrupeds  of  a  larger  size.  I  have«seen 
one  chasing  an  American  hare,  which  was  at  the  same  time  harassed 
by  a  snowy  owl.  It  resembles  the  bear  in  its  gait,  and  is  not  fleet ; 
but  it  is  very  industrious,  and  no  doubt  feeds  well,  as  it  is  generally 
fat.  It  is  much  abroad  in  the  winter,  and  the  track  of  its  journey  in 
a  single  night  may  be  often  traced  for  many  miles.  From  the  short- 
ness of  its  legs,  it  makes  its  way  through  loose  snow  with  difficulty, 
but  when  it  falls  upon  the  beaten  track  of  a  marten-trapper,  it  will 
pursue  it  for  a  long  way."  (' Fauna  Boreali- Americana.')  The  same 
author  remarks  that  the  Wolverene  is  said  to  be  a  great  destroyer  of 
beavers,  but  that  it  must  be  only  in  summer,  when  those  industrious 
animals  are  at  work  on  land  that  it  can  surprise  them  ;  for  an  attempt 
to  break  open  their  house  in  winter,  even  supposing  it  possible  for  the 
claws  of  a  Wolverene  to  penetrate  the  thick  mud-walls  when  frozen 
as  hard  as  stone,  would  only  have  the  effect  of  driving  the  beavers 
into  the  water  to  seek  for  shelter  in  their  vaults  on  the  borders  of  the 
dam.  He  further  tells  us  that  though  the  Wolverene  is  reported  to 
defend  itself  with  boldness  and  success  against  the  attack  of  other 
quadrupeds,  it  flies  from  the  face  of  man,  and  makes  but  a  poor  fight 
with  a  hunter,  who  requires  no  other  arms  than  a  stick  to  kill  it. 

Captain  Sir  James  Ross  (Appendix  to  Sir  John  Ross's  '  Last 
Voyage')  gives  a  striking  narrative  of  the  boldness  of  the  species 
when  urged  by  famine.  The  incident  happened  at  Victoria  harbour. 
"  There,"  writes  the  gallant  captain,  "  in  the  middle  of  the  winter, 
two  or  three  months  before  we  abandoned  the  ship,  we  were  one  day 
surprised  by  a  visit  from  one,  which,  pressed  hard  by  hunger-,  had 
climbed  the  snow-wall  that  surrounded  our  vessel,  and  came  boldly 
on  deck,  where  our  crew  were  walking  for  exercise.  Undismayed  at 
the  presence  of  twelve  or  fourteen  men,  he  seized  upon  a  canister 
which  had  some  meat  in  it,  and  was  in  so  ravenous  a  state  that  whilst 
busily  engaged  at  his  feast  he  suffered  me  to  pass  a  noose  over  hi3 
head,  by  which  he  was  immediately  secured  and  strangled.  By  dis- 
charging the  contents  of  two  secretory  organs,  it  emitted  a  most 
insupportable  stench.  These  secretory  vessels  are  about  the  size  of 
a  walnut,  and  discharge  a  fluid  of  a  yellowish-brown  colour,  and  of 
the  consistence  of  honey,  by  the  rectum,  when  hard  pressed  by  its 
enemies." 

The  Wolverene  produces  young  once  a  year,  in  number  from  two 
to  four,  and  the  cubs  are  covered  with  a  downy  fur  of  a  pale  cream 
colour.  (Richardson.) 

It  is  found  throughout  the  whole  northern  parts  of  the  American 
Continent,  from  the  coast  of  Labrador  and  Davis's  Straits  to  the 
shores  of  the  Pacific  and  the  islands  of  Alaska.  It  even  visits  the 
islands  of  the  Polar  Sea,  its  bones  having  been  found  in  Melville 
Island,  nearly  in  latitude  75°.  It  is  not  rare  in  Canada.  The  extent 
of  range  to  the  southward  is  not  mentioned  by  American  writers. 
(Richardson.) 

Sir  James  Ross  remarks  that  some  traces  of  the  existence  of 
the  Wolverene  in  the  highest  northern  latitudes  were  observed 
on  two  of  the  Arctic  expeditions  :  but  none  of  the  animals  were 
seen  on  those  occasions ;  although,  he  observes,  we  know  that  it 
remains  throughout  the  winter  as  far  north  as  70°  N.  lat.,  and  is  not, 
like  other  animals  of  that  rigorous  climate,  subject  to  any  change  of 
colour  from  the  intense  cold.  A  few  days  previous  to  the  arrival  of 
the  Esquimaux  near  Felix  Harbour,  in  January  1830,  the  tracks  of 
this  animal  were  first  seen  ;  and  soon  after  the  skins  of  two  old  and 
two  young  ones  were  brought  to  the  ship  by  the  natives,  who  had 
taken  them  in  traps  built  of  stone.  During  each  of  the  following 
winters  their  tracks  were  occasionally  seen,  and  at  Victoria  Harbour 
they  were  very  numerous. 

Pennant  notes  it  as  inhabiting  Lapland,  the  northern  and  eastern 
parts  of  Siberia,  and  Kamtschatka. 

Lesson  states  that  it  inhabits  a  complete  circle  round  the  north,  pole, 
in  Europe  and  Asia,  as  well  as  America. 

We  have  seen  what  mischief  the  Glutton  does  to  the  trapper,  and 
the  skin  of  the  animal  does  not  compensate  for  its  destructive  habits. 
Pennant  says  that  the  skin  sold  iu  Siberia  for  four  or  six  shillings  ;  at 
Yakutsk  for  twelve  shillings ;  and  still  dearer  in  Kamtschatka,  where 
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the  women  dress  their  hair  with  its  white  paws,  which  they  reckon  a 
great  ornament.  The  fur,  he  adds,  is  greatly  esteemed  in  Europe,  and 
he  remarks  that  the  skins  of  the  north  of  Europe  and  Asia,  which 
are  sometimes  to  be  seen  in  the  furriers'  shops,  are  infinitely  finer, 
blacker,  and  more  glossy  than  those  from  America.  Sir  J ohn  Richard- 
son says  that  the  fur  of  the  American  Glutton  bears  a  great  similarity 
to  that  of  the  black  bear,  but  that  it  is  not  so  long  nor  of  so  much 
value. 

The  head  of  this  animal  is  broad  and  compact,  suddenly  rounded 
off  on  every  side  to  form  tbe  nose  ;  jaws  resembling  those  of  a  do,^  in 
shape  ;  back  arched  ;  tail  low  and  bushy  ;  legs  thick  and  short :  whole 
aspect  indicating  strength  without  much  activity.  Fur  generally 
dark-brown,  passing  in  the  height  of  winter  almost  into  black.  A  pale 
reddish  brown  band,  more  or  less  distinct,  and  sometimes  fading  into 
soiled  brownish-white,  commences  behind  the  shoulder,  and  running 
along  the  flanks  turns  up  on  the  hip  and  unites  with  its  fellow  on  the 
rump;  the  short  tail  thickly  covered  with  long  black  hair;  some 
white  markings,  not  constant  in  size  or  number,  on  the  throat  and 
between  the  fore  legs ;  legs  brownish-black ;  claws  strong  and  sharp. 

Sir  John  Richardson,  from  whose  work  ('  Fauna  Boreali- Americana') 
the  above  description  is  taken,  adds  that  the  animal  places  its  feet  on 
the  ground  much  in  the  manner  of  a  bear,  and  imprints  a  track  on 
the  snow  or  sand,  which  is  often  mistaken  for  that  of  the  bear  by 
Europeans  on  their  first  arrival  in  the  Fur  Countries  ;  but  the  Indians 
distinguish  the  tracks  at  the  first  glance  by  the  length  of  the  steps. 
It  has  the  following  dimensions  : — ■ 

Feet.  Inches. 

Lcugtlrof  head  and  body  2  G 

Length  of  tail  (vertebra;)  0  7 

Length  of  tail  with  fur  .       .       .       .  ..010 

The  Grison,  Gulo  viltatus  of  Desninrest,  Vivcrra  vittata  of  Schreber 
and  Gmelin,  Lutra  vittata  of  Traill,  Ursus Brasilicusis  of  Thuuberg,  and 
Galictis  vittata  of  Bell.  The  anatomy  of  this  animal  has  been  made 
known  to  us  by  Mr.  Martin,  who,  in  the  '  Zoological  Proceedings '  for 
1833,  states  the  results  of  the  post  mortem  examination  of  a  male  which 
had  been  kept  in  the  Gardens  at  the  Regent's  Park.  The  animal, 
from  the  nose  to  the  insertion  of  the  tail,  measured  1  foot  6  inches, 
and  the  tail  was  6  J  inches  in  length.  The  intestines,  as  in  the 
Mustclidm  generally,  exhibited  no  division  into  small  and  large,  except 
that  the  rectum  became  gradually  increased  in  circumference ;  their 
total  length  was  4  feet  5  inches.  The  stomach,  when  moderately 
inflated,  measured  104  inches  in  its  greatest  circumference,  13  along 
its  greater,  and  4  inches  along  its  lesser  curve.  The  omentum  was  thin 
and  irregularly  puckered  together.  At  about  5  inches  from  the 
amis  commenced  a  group  of  thickly  crowded  mucous  follicles,  occupy- 
ing a  space  of  4  inches  in  length.  The  anus  was  furnished  with  two 
glands,  each  of  the  size  of  a  nutmeg,  and  containing  a  fluid  of  the 
consistence  and  colour  of  liquid  honey,  and  of  a  most  intolerable 
odour  :  the  orifice  or  duct  of  these  glands  opened  just  within  the 
verge  of  the  anus.  The  liver  was  tripartite,  the  middle  portion  being 
divided  into  one  large  and  one  small  lobe  ;  on  the  under  side  of  the 
large  lobe,  in  a  deep  furrow,  was  situated  the  gall-bladder,  of  a  moder- 
ate size  and  somewhat  elongated  form.  The  biliary  secretion  entered 
the  duodenum  an  inch  and  a  half  below  the  pylorus.  The  pancreas  was 
long,  flat,  and  narrow ;  beginning  in  a  curved  form  near  the  pylorus, 
and  following  the  course  of  the  duodenum  for  about  4  inches.  The 
spleen,  tongue-shaped,  was  loosely  attached  to  the  stomach  and  6  inches 
in  length.  The  lungs  consisted  of  three  right  and  two  left  lobes. 
The  heart  was  of  an  obtuse  figure,  measuring  an  inch  and  a  half  in  length 
and  an  inch  in  breadth.  The  primary  branches  of  the  aorta  were,  1st, 
a  right  branch,  or  arteria  innominata,  which,  running  for  a  quarter  of 
an  inch,  gave  off  the  two  carotids  and  the  right  sub-clavian  ;  and, 
2nd,  a  left  branch,  passing  to  foi'm  the  right  subclavian.  The 
epiglottis  was  acuminate,  and  in  close  approximation  to  the  tongue, 
which  was  tolerably  smooth,  with  a  crescent  of  distinct  fossulate 
papillae  at  its  base.  The  os  hyoides  was  united  by  a  succession  of 
four  bones  on  each  side  to  the  skull.  The  kidneys  were  of  an  oval 
form,  the  right  being  half  its  length  higher  than  the  left ;  length  of 
each  an  inch  and  a  half.  The  tubuli  entered  the  pelvis  of  the  kidney  by  a 
single  large  conical  papilla.  Supra-renal  glands  small.  The  testes 
each  as  large  as  a  small  nutmeg ;  the  cremaster  muscle,  embracing  the 
spermatic  cord  as  it  emerges  from  the  ring,  very  distinct.  The  penis 
had  been  injured  in  removing  the  skin  of  the  animal ;  its  length  from 
the  pubes  was  about  3£  inches,  and  its  muscles  were  very  distinct.  It 
contained,  as  in  the  dog,  a  slender  bone,  If  inch  long,  rather  stout  at 
its  commencement,  then  narrowing  as  it  proceeded  till  near  the  apex, 
when  it  suddenly  bent  at  an  obtuse  angle,  giving  off  at  this  part  two 
small  processes.  The  distance  of  the  prostate  from  the  bladder  was 
an  inch  and  a  half. 

The  habits  of  the  Grison  are  very  sanguinary,  and  it  is  a  great 
destroyer  of  the  smaller  quadrupeds.  It  inhabits  the  greater  part  of 
South  America,  but  more  particularly  Guyana  and  Paraguay.  Dr. 
Rennger  notes  both  it  and  Gulo  barbarus  among  the  plantigrade 
Carnivora  of  Paraguay,  where  both  species  are  called  Yaguape. 

The  head  is  rather  large ;  ears  broad  and  short.  Body  very  much 
elongated  ;  fur  above  deep  brown,  each  hair  tipped  with  white,  which 
gives  a  gray  or  hoary  aspect  to  the  upper  parts.    A  broad  white  line 


passing  on  each  side  of  the  front  to  the  shoulders.  Nose,  throat,  under- 
side of  body,  thighs,  and  legs,  black.    Length  about  2  feet. 


Grison  (Gulo  rittatus). 

There  is  a  notice  in  the  '  Zoological  Proceedings'  for  1830-31  of  the 
exhibition  of  a  living  quadruped  referrible  to  Gulo  barbarus.  It  was 
presented  to  the  Society  by  Edmonstone  Hodgkinson,  Esq.,  of  Trinidad, 
who  described  it  as  being  "  playful  and  gentle,  although  easily  excited 
and  very  voracious.  It  is  exceedingly  strong,  as  is  indicated  by  its 
shape;  and  it  has  the  same  antipathy  to  water  as  a  cat."  Mr. 
Hodgkinson  suspected  it  to  be  a  native  of  Peru.  He  obtained  it  in 
Venezuela,  where  it  was  presented  to  him  by  the  president,  General 
Paez.  The  name  he  received  with  it  was  the  Guache ;  but  this 
appellation,  it  was  observed  by  Mr.  Bennett,  was  probably  erroneously 
applied  to  the  present  animal,  belonging  rather  to  the  Coati,  the 
orthography  of  which  is  variously  given  as  Coati,  Couati,  Quasje, 
Quachi,  and  Guachi.  The  latter  form,  it  is  remarked,  occurs  in  the 
'  Personal  Narrative  '  of  the  Baron  Von  Humboldt,  where  it  evidently 
refers  to  a  nocturnal  species  of  Nasua.  The  form  and  general  appear- 
ance of  the  animal  were  remarked  to  be  altogether  those  of  a  Mustela, 
to  which  genus,  it  was  observed,  it  should  probably  be  referred, 
together  with  the  typical  Gulo  barbarus.  A  specimen  of  the  latter 
was  placed  upon  the  table,  from  which  the  living  animal  was  shown 
to  differ  by  the  absence  of  the  large  yellow  spot  beneath  the  neck :  a 
remarkable  distinction  in  this  group,  but  on  the  occurrence  of  which, 
unless  confirmed  by  several  specimens,  it  was  considered  improper  to 
propose  regarding  it  as  a  distinct  species. 

There  is  a  figure  and  description  of  the  Galera,  referred  to  by  Lin- 
naeus for  his  Mustela  barbara,  in  Browne's  'Jamaica,'  p.  485,  tab.  49. 
Browne  calls  it  the  Galera,  or  Guinea  Fox,  and  says  that  it  is  often 
brought  to  Jamaica  from  the  coasts  of  Guinea  (Guyana  ?),  where  it  is 
a  native,  and  frequent  enough  about  all  the  negro  settlements.  It  is, 
he  says,  of  the  size  of  a  small  rabbit  or  cat,  and  very  strong  in  its  fore 
feet,  which  are  much  shorter  than  the  hinder.  [Mustelid/E.] 

Fossil  Gluttons  have  been  detected  in  the  ossiferous  caverns  ;  Gulo 
spelmis  (Goldfuss),  for  instance,  has  been  found  in  those  of  Gailenreuth, 
and  Sundwick,  in  Westphalia.  Professor  Kaup  also  records  another 
extinct  species,  Gulo  antediluvianus  (Kaup),  from  the  Epplesheim 
Sand. 

GUM,  a  vegetable  substance  frequently  met  with  in  the  tissues  of 
plants.  It  exudes  from  some  plants  iu  large  quantities,  especially  the 
species  of  Acacia  [Acacia],  and  is  collected  for  commercial  and 
medicinal  purposes.  [Gum,  in  Arts  and  Sc.  Div.]  In  a  pure  state 
gum  is  clear,  and  when  dry  it  is  brittle  like  glass.  It  is  soluble  in 
water  and  dilute  acids,  but  not  so  in  ether,  alcohol,  and  volatile  and 
fixed  oils.  The  action  of  alcohol  makes  it  horny,  and  it  is  coloured 
pale  yellow  by  iodine.  Its  composition  is  nearly  identical  with  starch 
and  dextrine.  Berzelius  makes  it  Cls  H,,  On,  and  Mulder  C12 
H10  010.  It  closely  resembles  dextrine,  and  through  it  is  allied  to 
starch.  The  substances  called  Cerasin,  Arabin,  and  Vegetable  Mucilage, 
seem  to  be  modifications  of  gum.  The  principal  difference  between 
gum  and  dextrine  consists  in  the  fact  that  by  the  action  of  dilute 
sulphuric  acid,  or  diastase,  the  latter  is  converted  into  grape-sugar, 
which  is  not  the  case  with  gum.  Gum  seems  to  originate  with 
dextrine.    [Dextrine;  Starch.] 

GUM-RESINS  are  substances  found  in  plants  in  which  Gum  and 
Resin  are  mixed  together  in  various  proportions.  Some  families  of 
plants,  as  the  Umbclliferw,  are  remarkable  for  exuding  these  sub- 
stances. Ammoniacum,  Assafcetida,  Sagapenum,  and  Galbanum,  are 
examples.    They  frequently  contain  mixed  with  them  a  volatile  oil 
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which  gives  to  them  a  medicinal  value.  TGum-Resins,  in  Arts  and 
Sc.  Drv.] 

GUM-TRAGACANTH.  [Astragalus.] 
GUM-TREE.  [Eucalyptus.] 
GUMS.    [Dentition  ;  Teeth.] 
GUNNELL.  [MuRiENOiDEs.] 
GURHOFFIAN.  [Dolomite.] 
GURNARD.  [Trigla.] 
GUTTIFER^E.  [Clusiace;e.] 

GUYAQUILLITE,  a  form  of  Fossil  Resin  found  in  South  America. 
It  is  soluble  in  alcohol. 

GYALL,  the  name  of  the  Indian  Jungle  Bull,  Bos  frontalis  of 
Lambert.  [Bovid*.] 

GYMNADE'NIA,  a  genus  of  Plants  belonging  to  the  natural  order 
Orchidacccz  and  the  tribe  Ophrydmece.  It  is  distinguished  from  the 
genus  Orchis  by  the  glands  of  the  pollen  masses  being  without  a 
pouch.    There  are  two  British  species,  G.  conopsea  and  G.  alhida. 

Q.  conopsea  has  a  3-lobed  lip ;  the  lobes  equal,  entire,  obtuse ;  the 
lateral  sepals  spreading,  spur  filiform,  twice  as  long  as  the  germen ; 
root-knobs,  palmate.  The  stem  is  a  foot  high;  leaves  linear- 
lanceolate. 

67.  Breyerii  is  a  native  of  South  America  at  the  river  Magdalena. 
It  has  blue  flowers ;  leaves  with  two  or  three  pairs  of  unequal  leaflets, 
the  extreme  ones  oblong,  elliptical,  unequal-sided,  middle  pair 
obovate,  lower  ones  roundish  ;  peduncles  umbellate. 

67.  verticale  is  a  native  of  Mexico  and  St.  Domingo.  The  flowers 
are  blue  with  vertical  petals.  The  leaves  with  three  or  six  pairs,  but 
usually  five  pairs  of  oblong  coriaceous  mucronate  leaflets,  the  outer 
ones  obovate,  which  are  as  well  as  the  branches  very  smooth. 

G.  sanctum  is  a  tree  20  feet  high,  a  native  of  South  America, 
particularly  iu  the  island  of  St.  Domingo,  Mexico,  and  Brazil. 

GYMNARCHUS,  a  genus  of  Malacopterygious  Apodal  Fishes.  The 
body  is  long  and  scaly ;  the  gill  opening  before  the  pectoral  fins ; 
dorsal  fin  running  the  whole  length  of  the  back;  tail  ending  in  a 
point ;  head  naked  and  conical ;  mouth  small,  with  a  single  row 
of  cutting  teeth.  G.  Ndoticus  is  the  only  species;  it  inhabits 
the  Nile. 

GYMNEMA,  a  genus  of  Plants  belonging  to  the  natural  order 
Asclepiadacece.  It  has  a  sub-urceolate  5-cleft  corolla,  the  throat 
usually  crowned  by  five  scales  or  teeth  inserted  in  the  recesses  between 
the  segments  of  the  corolla.  The  stamineous  corona  is  wanting.  The 
anthers  terminate  by  a  membrane,  the  pollen  masses  are  erect,  fixed 
by  the  base.  The  follicles  smooth.  Seeds  comose,  generally  margi- 
nate.  The  species  are  usually  twining  shrubs,  natives  of  the  East 
Indies,  the  tropical  parts  of  Australia,  and  Equinoctial  Africa. 
The  leaves  are  opposite,  membranous,  and  flat.  The  umbels  inter- 
petiolar  and  cymose.  In  the  greater  number  of  species  the  stamens 
are  not  usually  naked,  but  are  furnished  with  a  gland-like  body  or 
fleshy  tuft  at  the  base  of  each  filament. 

G.  lactiferwm,  Cow-Plant,  or  Milk-Bearing  Gymnema,  has  an  erect 
stem,  or  rather  twining ;  the  leaves  are  on  short  petioles,  ovate,  bluntly 
acuminated,  usually  unequal-sided;  the  umbels  many-flowered, 
shorter  than  the  petioles ;  the  throat  of  the  corolla  crowned  by  five 
fleshy  tubercles ;  the  tube  furnished  with  double  pilose  lines 
running  from  the  tubercles.  It  is  a  native  of  Ceylon,  where  the  milk 
of  the  plant  is  sometimes  substituted  for  cow's  milk,  and  the  leaves 
are  boiled  with  food. 

G.  tingens  is  a  native  of  Pegu.  It  has  a  twining  glabrous  stem, 
cordate  leaves,  acuminated  to  oval ;  the  umbels  or  corymbs  often  twin, 
at  first  shorter  than  the  petioles,  and  at  length  spirally  elongated ; 
the  glands  of  the  filaments  one-half  shorter  than  the  stamens;  follicles 
cylindrical,  spoon-shaped ;  stigma  simple,  oval,  mutic,  crowning  the 
tube  of  the  corolla,  and  therefore  exceeding  the  stamens.  The 
flowers  are  largish,  numerous,  and  of  a  pale-yellow  colour.  The 
calyx  5-cleft  to  the  base.  From  the  leaves  of  this  plant  a  green  dye 
is  prepared  by  the  Burmese.  Seventeen  species  of  this  genus  are 
enumerated,  none  of  them  of  any  particular  interest. 

(Lindley,  Vegetable  Kingdom  ;  Don,  Dichlamydeous  Plants.) 

GYMNETRUS,  a  genus  of  Fishes  belonging  to  the  group  of 
Riband-Shaped  Acwnthopterygii.  It  has  the  following  characters: — 
Body  elongated,  compressed ;  a  single  dorsal  fin  extending  the  whole 
length  of  the  back ;  ventrals  consisting  each  of  a  single  ray,  only 
sometimes  very  long  and  dilated  at  the  end;  no  anal  fin;  teeth 
pointed,  small.  The  species  of  this  genus  have  very  rarely  been 
obtained  entire.  They  have  generally  been  taken  dead,  and  con- 
sequently have  been  crushed  and  mutilated.  Of  the  species  of  this 
genu3,  Mr.  Yarrell  says,  "  three  probably  belong  to  the  Mediterranean, 
two  to  the  seas  of  the  North  of  Europe,  and  two  to  India.  One 
northern  species,  besides  one  of  those  apparently  belonging  to  India, 
has  been  taken  on  the  shores  of  this  country.  That  of  the  north  has 
occurred  more  than  once  in  Scotland ;  that  of  India  once  on  the  coast 
of  Cornwall." 

G.  Hawkenii  (Bloch),  Hawken's  Gymnetrus,  the  Oared  Gymnetrus, 
the  Ceil  Conin  of  Cornwall.  This  species  has  been  taken  in  Corn- 
wall. The  following  description  has  been  drawn  up  by  Mr.  Couch 
from  a  drawing  and  notes  of  a  specimen  taken  in  a  net  at  Mount's 
Bay  in  1791  :— "  The  length  without  the  extremity  of  the  tail,  which 
was  wanting,  was  81  feet ;  the  depth  10J  inches;  thickness  2f  inches; 


weight  40  lbs.  In  the  drawing  the  head  ends  in  a  short  and 
elevated  front ;  eye  large ;  pectoral  fin  round ;  no  anal  fin ;  the  dorsal 
fin  reaches  from  above  the  eye  to  the  tail.  The  ventrals  are  formed 
of  four  long  red  processes,  proceeding  from  the  thorax,  and  ending 
in  a  fan-shaped  appendage,  of  which  the  base  is  purple,  the  expansion 
crimson.  The  back  and  belly  are  dusky-green  ;  the  sides  whitish ; 
the  whole  varied  with  clouds  and  spots  of  a  darker  green  ;  the  fins 
crimson.'"  A  very  fine  specimen  of  this  fish  caught  off  the  coast  of 
Northumberland,  was  exhibited  in  London  at  the  time  the  discovery 
of  the  Great  Sea-Serpent  was  announced,  and  was  supposed  to  explain 
the  nature  of  this  discovery. 

The  Gymnetrus  arcticus  of  Cuvier,  the  Vaagmaer,  or  Deal-Fish,  has 
been  referred  to  the  genus  Trachypterus.  [Trackypterus.] 

GYMNOCEPHALUS.  [Coracina.] 

GYMNO'CLADUS  (from  yi/xvos,  naked,  and  K\dSos,  a  branch), 
a  genus  of  Plants  belonging  to  the  natural  order  Leguminosce.  It  has 
dioecious  flowers ;  the  calyx  tubular,  5-cleft;  the  petals  five,  equal, 
oblong,  exserted  from  the  tube ;  the  stamens  ten,  inclosed  ;  the  legume 
oblong,  thick,  filled  with  pulp  inside.  There  is  but  one  species, 
67.  Canadensis,  the  Kentucky  Coffee-Tree.  It  is  an  upright  deciduous 
tree,  with  compound  alternate,  stipulate,  bipinnate  leaves,  and  white 
flowers  in  terminal  racemes.  The  branches  of  this  tree  are  without 
any  appearance  of  buds,  which,  during  the  winter,  gives  it  the  aspect 
of  a  dead  tree,  and  hence  the  Canadian  name  '  chicot,'  or  stump-tree. 
The  wood  is  hard,  compact,  and  of  a  fine  rose  colour.  In  America  it 
is  used  in  cabinet-making  and  carpentry.  It  has  the  property  of 
rapidly  converting  its  sap-wood  into  heart-wood,  so  that  the  smallest 
trees  may  be  converted  to  useful  purposes.  The  seeds  were  at  one 
time  roasted  and  ground  as  a  substitute  for  coffee  in  Kentucky  and 
Tennessee ;  but  they  are  not  often  used  in  this  way  at  the  present 
day.  The  pods,  preserved  in  the  same  way  as  the  tamarind,  are  said 
to  be  wholesome  and  aperient.  This  tree  grows  well  in  Great  Britain, 
but  does  not  ripen  its  seeds.  It  is  best  propagated  by  imported  seeds, 
but  it  will  also  grow  freely  from  cuttings  of  the  roots.  It  requires  a 
rich,  deep,  free  soil.   (Loudon,  Encyclopedia  of  Trees  and  Shrubs.) 

GYMNODACTYLUS.  [Geckotida] 

GYMNODERUS.  [Coracina.] 

GYMNOGASTER.    [See  Supplement.] 

GYMNOGENS,  or  GYMNOSPERMS,  one  of  the  divisions  under 
which  the  vegetable  kingdom  is  now  classified.  The  name  is  derived 
from  the  seeds  being  naked,  that  is  to  say,  unprotected  by  a  peri- 
carpal  covering,  and  fertilised  by  the  pollen  coming  in  direct  contact 
with  the  ovule,  not  by  the  intervention  of  the  apparatus  called 
stigma  and  style.  In  this  respect  Gymnosperms  are  analogous  to  those 
reptiles  which,  in  the  animal  kingdom,  have  eggs  that  are  impregnated 
by  the  male  after  they  have  been  deposited  by  the  mother. 

The  plants  comprehended  in  this  class  have  nearly  an  equal  relation 
to  flowering  and  flowerless  plants.  With  the  former  they  agree  in 
habits,  in  the  presence  of  sexes,  and  in  their  vascular  tissue  being 
complete ;  with  Ferns  and  Club-Mosses,  among  the  latter,  some  also 
accord  in  habit,  in  the  peculiar  gyrate  vernation  of  the  leaves  of  some 
Cycads,  in  their  spiral  vessels  being  imperfectly  formed,  aud  in  the 
sexes  being  less  complete  than  in  other  flowering  plants ;  the  females 
wanting  a  pericarpal  covering,  and  receiving  fertilisation  directly 
through  the  foramen  of  the  ovule,  without  the  intervention  of  style 
or  stigma,  and  the  males  sometimes  consisting  of  leaves  imperfectly 
contracted  into  an  anther  bearing  a  number  of  pollen-cases  upon  their 
surface.  So  great  is  the  resemblance  between  Club-Mosses  and  cer- 
tain Conifers,  that  there  is  no  obvious  external  character  except  size 
by  which  they  can  be  distinguished.  Gymnogens  are  known  from  most 
other  Vasculares  by  the  vessels  of  their  wood  having  large  apparent  per- 
forations or  discs.  [Conifers.]  It  is  not  however  on  this  account  to  be 
understood  that  they  differ  in  growth  from  other  Exogens ;  on  the 
contrary  they  are  essentially  the  same,  deviating  in  no  respect  from 
the  plan  upon  which  Exogenous  Plants  increase,  but  having  a  kmd  of 
tissue  peculiar  to  themselves.  At  this  point  of  the  vegetable  kiagdom 
there  is  a  plain  transition  from  the  highest  form  of  organisation  to 
the  lowest.  Gymnogens  are  essentially  Exogens  in  all  that  appertains 
to  the  organs  of  vegetation ;  they  have  concentric  zones  in  their 
wood,  a  vascular  system  iu  which  spiral  vessels  are  found,  and  a 
central  pith,  but  they  are  analogous  to  reptiles  in  the  animal  king- 
dom. The  two  most  remarkable  of  the  orders  are  Conifers  aud 
Cycads.  Of  these  the  former  is  connected  with  Club-Mosses  among 
Acrogens  by  means  of  the  extinct  genus  Lepidodendron,  and  their 
branches  are  sometimes  so  similar  to  those  of  certain  Lycopods  them- 
selves as  to  leave  no  doubt  of  their  relation.  Compare,  for  instance, 
Lycopodium  phlegmaria,  and  Cunninghamia  sinensis.  Some  Cycads 
have  the  gyrate  vernation  of  the  leaves  of  true  Ferns,  along  with  the 
inflorescence  of  Conifers;  and  their  mode  of  forming  their  trunk, 
although  essentially  the  same  as  that  of  Exogens,  yet  resembles  the 
growth  of  Acrogens  in  lengthening  by  a  terminal  bud  only.  While 
however  the  class  of  Gymnogens  is  thus  distinctly  marked  by  the 
most  important  physiological  peculiarities,  it  approaches  the  highest 
forms  of  vegetation  by  that  portion  of  it  which  bears  the  name  of 
Joint-Firs  (Gnetacece) — plants  with  all  the  structure  of  their  class,  but 
with  the  manner  of  growth  of  Chloranths  (Chloranthacete)  and  Beef- 
woods  (Casuarmacea;).    (Lindley  '  Vegetable  Kingdom.') 

The  following  figure  of  Juniperus  Oxycedrus  will  show  the  pecu 
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liarities  of  this  class : — Fig.  1  is  a  male  catkin  ;  fig.  2,  a  scale  from  it 
having  anthers  on  its  under  side ;  fig.  3,  a  female  cluster  of  flowers 
seated  at  the  end  of  a  scaly  peduncle  ;  fig.  4,  j.  longitudinal  section  of 
the  same,  showing  the  naked  ovules  seated  within  the  scales  ;  fig.  5  is 
a  ripe  fruit, 'composed  of  three  scales,  become  fleshy  and  consolidated, 
and  burying  the  seeds  within  their  centre  ;  fig.  6  is  the  same  fruit 
divided  transversely,  to  show  how  the  seeds  are  placed  within  the  ripe 
fruit;  fig.  7  is  a  seed;  fig.  8,  a  longitudinal,  and  fig.  9,  a  trans- 
verse section  of  the  same.    [Cycadace-52  ;  Taxace^:;  Gnetace^k; 

CONIFERiE.] 


Junipertts  Oxyccdrus. 


GYMNOPS,  a  genus  of  Birds  established  by  Cuvier  and  described 
by  him  as  having  a  bill  strong  as  that  of  the  Orioles ;  the  nostrils 
round,  without  scales  or  any  membranous  appendage,  and  a  great  part 
of  the  head  denuded  of  feathers.  He  refers  to  Gracula  calva,  Gmel., 
Mino  Dumontii,  Less.,  and  Gracula  cyanotis,  Lath.  (Merops  cyanotis, 
Sh.),  as  examples. 

GYMNOSPERMS.  [Gymnogens.] 

GYMNOTUS,  a  genus  of  Fishes  belonging  to  the  section  Apodes. 
It  has  the  following  generic  characters : — Gills  partially  closed  by  a 
membrane,  and  opening  before  the  pectorals;  the  vent  placed  very  far 
forwards ;  body  without  any  perceptible  scales,  and  without  dorsal 
fin ;  anal  fin  extending  the  greater  part  of  the  length  of  the  body. 

G.  electricus  (Linn.),  from  the  resemblance  it  bears  to  an  eel,  and 
the  electric  power  which  it  possesses,  has  been  called  the  Electric-Eel. 
It  is  about  5  or  6  feet  in  length ;  the  head  is  rather  broad  and 
depressed ;  the  muzzle  is  obtuse  :  the  body,  compared  with  that  of 
the  common  eel,  is  stouter  and  shorter  in  proportion ;  the  anterior 
part  is  nearly  cylindrical,  but  towards  and  at  the  tail  it  is  compressed ; 
the  pectoral  fins  are  small  and  rounded ;  the  anal  fin  commences  at 
a  short  distance  behind  the  line  of  the  pectoral  fins,  and  extends 
uninterruptedly  to  the  tail;  there  is  no  caudal  fin.  I.ts  colour  is 
brownish-black. 

The  Electric-Eel  is  said  to  communicate  shocks  so  violent  that  men 
and  even  horses  are  overpowered  by  them.  This  power  is  dependent 
on  the  will  of  the  animal,  but  decreases  in  strength  if  frequently 
repeated,  unless  at  considerable  intervals.    The  organs  by  which  this  | 


shock  is  produced  are  minutely  described  by  Hunter  in  the  65th 
volume  of  the  '  Philosophical  Transactions.'  All  the  species  of 
Gymnotus  inhabit  the  rivers  of  South  America.  [Electricity  op 
Organic  Beings.] 

The  genus  Cerapus  of  Cuvier  contains  such  species  of  Gymnotus  of 
the  older  authors  as  have  the  tail  lengthened  and  tapering,  and  the 
body  compressed  and  furnished  with  scales.  They  also  inhabit 
South  America. 

GYMNU'RA,  a  genus  of  Animals  belonging  to  the  family  Talpidce 
and  the  order  Ferce  of  Dr.  Gray.  The  only  species  of  this  genus  was 
first  described  by  Sir  Stamford  Rafiles.  It  was  afterwards  more 
accurately  examined  by  Dr.  Horsfield  and  Mr.  Vigors,  who  figured  it 
in  the  '  Zoological  Journal.' 

Sir  Stamford  Raffles  referred  the  species  to  the  Linnsean  genus 
Viverra,  and  recorded  it  as  Viverra  Gymnura.  But  although  he  did 
not  nominally  raise  the  animal  to  the  importance  of  a  genus,  he  gave 
so  clear  and  accurate  a  description  of  its  generic  character's  that  Dr. 
Horsfield  and  Mr.  Vigors  do  not  hesitate  to  attribute  the  first  indi- 
cation of  the  group  to  him  ;  and  they  proceed  to  give  the  generic 
character  of  Gymnura: — 

2  2  2  8  8 

Incisors,  -  ;  canines  (Laniarii),   ;  molars,    =  44. 

6  v  1—1  7—7 

Incisors,  2  above,  remote,  very  large,  subcylindrical,  rounded  at 
the  apex  ;  6  below,  the  four  intermediate  approximate,  rather  short, 
inclined  (proclives)  compressed,  the  anterior  surface  (pagina)  convex, 
the  interior  flat,  edge  rounded  (scalpro  rotundato),  the  two  lateral 
abbreviated,  acute.  Canines  (Laniarii),  2  on  each  side  above,  remote 
from  the  incisors  and  shorter  than  them,  the  anterior  ones  the  longest ; 
1  on  each  side  below,  very  large,  conical,  subarcuate,  looking  inwards. 
Molars,  8  on  each  side  above,  remote  from  the  canines,  the  three 
anterior  unicuspid,  the  first  elongated  and  sectorial ;  the  second  and 
third  abbreviated ;  the  fourth  with  an  elongated  conical  point  and  a 
posterior  and  exterior  abbreviated  lobe  or  step  (gradn)  at  the  base  ; 
the  fifth  with  the  exterior  cusp  very  long,  and  the  interior  one  abbre- 
viated ;  the  sixth  and  seventh  very  large,  multicuspid,  the  cusps 
sub-abbreviated  and  rounded  ;  the  eighth  smaller  and  more  fashioned 
for  triturating  (subtritorius),  the  cusps  rather  obtuse ;  7  below,  the 
three  anterior  unicuspid,  compressed  ;  the  first  and  second  shorter ; 
the  third  sub-elongated ;  the  fourth  with  an  elongated  cusp,  an 
anterior  lobe,  and  another  posterior  lobe  (gradu)  abbreviated ;  the 
fifth,  sixth,  and  seventh  very  large,  multicuspid,  the  cusps  rather 
elevated  and  acute. 

Head  elongated,  acuminated,  narrowed,  compressed  on  the  sides, 
flattish  above.  Muzzle  (rostrum)  obtuse,  elongated,  stretched  forward 
(protensum),  much  surpassing  the  lower  jaw  in  length.  Nostrils 
lateral,  prominent,  with  the  margins  convoluted.  Tongue  rather 
smooth,  large.  Auricles  rounded,  somewhat  prominent,  naked.  Eyes 
small.    Whiskers  (vibrissEe)  elongated. 

Body  rather  robust,  ground  of  the  fur  (cordaris)  soft,  but  with 
distant  erect  sub-elongated  harsh  hairs.  Tail  rather  long,  smooth, 
attenuated,  naked,  scaly,  with  a  few  scattered  hairs  in  youth. 

Feet  moderate,  plantigrade,  pentadactyle,  the  fore  feet  with  a 
rather  short  thumb,  the  three  intermediate  fingers  rather  long  and 
sub-equal ;  the  hind  feet  with  a  very  short  great  toe,  the  three  inter- 
mediate toes  very  much  elongated,  and  the  external  toe  moderate. 
Claws  moderate,  narrow,  curved,  compressed,  very  acute,  retractile. 

Such  is  the  character  given  by  Dr.  Horsfield  and  Mr.  Vigors  to 
Gymnura,  and  they  state  their  opinion  that  the  nearest  affinity  to  this 
genus  appears  to  be  met  with  in  Tupaia  (Raffles).  From  that  group 
however  they  say  that  Gymnura  is  sufficiently  distinguished,  besides 
the  difference  in  the  system  of  dentition,  by  the  elongation  of  the 
rostrum,  the  comparative  robustness  of  the  body,  the  setose  character 
of  the  hairs,  which  are  sparingly  mingled  with  the  soft  fur,  the  small 
retractile  claws,  and  the  nakedness  of  the  tail.  In  general  appear- 
ance they  hold  that  the  group  bears  a  strong  resemblance  to  some 
species  of  the  Marsupial  genus  Didelphis. 

G.  Rafflesii,  the  Bulau  or  Tikus,  has  the  body,  feet,  stripe  above  the 
eyes,  scattered  occipital  hairs,  and  the  basal  half  of  the  tail,  black  ; 
the  head,  the  neck,  the  scattered  hairs  of  the  back,  and  the  other  half 
of  the  tail,  white.    (Horsfield  and  Vigors.) 

An  adult  specimen  examined  by  Horsfield  and  Vigors  measured — 

Ft.    In.  Lines. 

Length  of  the  body  and  head  from  the  extremity 

of  the  proboscis  to  the  root  of  the  tail  .       .12  3 

Length  of  the  tail  -  0    10  6 

Length  of  the  head  .       .       .       .       .  .043 

Length  of  the  proboscis       .       .       .  ..008 

Breadth  of  the  head  across  the  ears  .       .  .016 

Distance  between  the  eyes  0  10 

Height  at  the  shoulder  0     5  0 

Height  at  the  rump      .       .       .       .  ..046 

Length  of  the  anterior  tarsus  and  toes     .  .019 
Length  of  the  posterior  ditto       .       .  ..020 

M.  Lesson  ('Manual,'  1827),  places  the  94th  genus,  Gymnura, 
between  the  dogs  with  hysena's  feet  (Canis  pictat,  Desm.  ; 
Hycena  picta,  Temm.),  and  Viverra,  Linn.,  the  first  sub-genus  of 
which  he  makes  to  consist  of  the  true  Civets.    He  says  of  Gymnura, 
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"  We  form  this  genus  in  conformity  with  the  opinion  (d'apres  l'avis) 
of  M.  Desmarest,  in  order  to  place  in  it  an  animal  closely  approxi- 
mating to  the  Civets,  and  perhaps  approximating  still  nearer  to  the 
Paradoxuri,  which  are  plantigrade.  We  place  it  provisionally  among 
the  digitigrades.  It  has  a  pointed  muzzle,  a  soft  tongue,  rounded 
ears,  erect  and  naked,  compressed  claws,  curved  and  sharp,  a  naked 
tail,  and  the  following  dental  formula : — 

"  Incisives,  —  ;  canines,  — —  ;  molars,  ?ZI^  =  40. 
6  1  —  1  6—6 

"  In  the  upper  jaw  the  two  middle  incisives  are  the  largest,  and 
separated  (e'carte'es)  one  from  the  other ;  the  two  lateral  ones  are  very 
small ;  the  canines  are  moderate.  The  first  molar  has  two  points,  the 
second  one  only ;  the  fourth  and  fifth  have  four  tubercles,  the  sixth 
has  only  three. 

"  In  the  lower  jaw  the  canines  are  long. 

"  Species,  Gymnura  Rafliesii,  Viverra  Gymnwra,  Raffles.  This 
species,  from  the  East  Indies,  has  the  muzzle,  which  exceeds  the 
lower  jaw  by  an  inch,  pointed ;  the  eyes  are  small,  the  moustaches 
long;  the  tail,  which  is  naked,  like  that  of  a  rat,  is  only  10  inches 
long,  and  the  head  and  body  measure  1  foot.  The  fur  consists  of  two 
sorts  of  hair,  a  short  under  fur  (bourre)  very  thick  and  soft,  and  a 
long  harsh  hair  ;  the  body,  legs,  and  first  half  of  the  tail  are  black  ; 
the  head,  the  neck,  and  the  shoulders  are  white  ;  a  black  band  passes 
over  the  eyes.    Habits  unknown." 


Gymnura  Mafflesii.    Horsfield  and  "Vigors. 


M.  Lesson  does  not  state  from  what  specimen  he  has  taken  his 
descriptions,  which  vary  from  those  of  Dr.  Horsfield  and  Mr.  Vigors, 
in  some  instances  essentially ;  but  the  latter  state  the  ample  materials 
from  which  they  defined  their  characters. 

Cuvier  says,  "  The  genus  Gymnura  of  Messrs.  Vigors  and  Horsfield 
'  Zool.  Journal,'  iii.  pi.  8)  appears  to  approach  Cladobates  in  its  teeth, 
and  the  shrews  (musaraignes)  in  its  pointed  muzzle  and  scaly  tail.  It 
has  five  unguiculated  toes  on  all  its  feet,  and  rather  stiff  bristles 
(soies  assez  rudes)  projecting  forth  from  the  woolly  hair.  It  cannot 
be  well  classed  till  its  anatomy  is  known." 

The  term  Gymnura  has  been  applied  to  designate  a  genus  of  Sea- 
Ducks  [Ducks]  ;  and  Spix  uses  the  word  Gymnuri  as  the  name  of  a 
family  of  South  American  Monkeys. 

GYNA'NDRIA,  one  of  the  classes  in  the  artificial  system  of  botany 
invented  by  Linnaeus,  the  character  of  which  is  to  have  the  stamens 
and  pistil  consolidated  into  a  single  body.  The  principal  part  of 
the  class  consists  of  Orchidaceous  Plants,  forming  in  it  the  order 
Monandria. 

GYNOCARDIA.  [Flacouetiace.e.] 

GYPAETOS,  Storr's  generic  name  for  the  Liimmergeyer,  or 
Bearded  Griffin  (Gypaetos  barbatus),  a  bird  of  prey  which  may  be 
considered  as.  intermediate  between  the  Eagles  and  the  Vultures. 

[VULTURIDiE.] 

GYPOGE'RANUS  (Illiger),  a  genus  of  Birds  embracing  the  well- 
known  Secretary  Bird.  Mr.  Bennett,  in  the  '  Tower  Menagerie,' 
remarks  that  the  singular  conformation  of  this  bird,  so  different  in 
many  respects  from  that  of  the  order  to  which  both  in  its  leading 
characters  and  in  its  habits  it  obviously  belongs,  rendered  it  for  a 
long  time  the  torment  of  ornithologists,  who  puzzled  themselves  in 
vain  to  assign  it  a  definite  place  in  the  system,  and  could  not  agree 
even  with  regard  to  the  grand  division  of  the  class  to  which  it  ought 
to  be  referred.  "  Thus  "  continues  the  author,  "  M.  Temminck  was  at 
one  time  inclined  to  refer  it  to  the  Gallinaceous  order;  and  M.  Vieillot, 
after  repeatedly  changing  his  mind  upon  the  subject,  at  last  arranged 
it  among  the  Waders,  with  which  it  has  absolutely  nothing  in  com- 
mon except  the  length  of  its  legs.  It  appears  however  to  be  now 
almost  universally  admitted  that  its  closest  affinity  is  with  the 
Vultures,  with  which  it  agrees  in  the  most  essential  particulars  of  its 
organisation,  and  from  which  it  differs  chiefly  in  certain  external 
characters  alone,  which  unquestionably  give  to  it  an  aspect  exceed- 
ingly distinct,  but  are  not  of  themselves  of  sufficient  importance  to 
authorise  its  removal  to  a  distant  part  of  the  classification.  It  con- 
stitutes in  fact  one  of  those  mixed  and  aberrant  forms  by  means  of 
which  the  arbitrary  divisions  of  natural  objects  established  by  man  are 
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so  frequently  assimilated  to  each  other  in  the  most  beautiful,  and 
occasionally  in  the  most  unexpected  manner."  Mr.  Swainson,  in  the 
first  volume  of  his  '  Classification  of  Birds,'  places  the  "  Secretary 
Vulture  of  Africa"  among  the  Vulturidce;  but  in  the  second  volume 
of  the  same  work  (1837),  he  makes  it  a  genus  of  the  Aquilinw,  a  sub- 
family of  the  Falconidaz. 

Dr.  Sparrman  first  saw  this  bird  (a  drawing  of  which,  given  by 
M.  Vosmaer  under  the  denomination  of  Sagittarius,  he  alludes  to)  in 
the  neighbourhood  of  the  warm  baths  of  Hottentot  Holland.  "  It  is 
not,"  he  says,  "  a  very  shy  bird,  but  when  scared  begins  at  first  to 
endeavour  to  save  itself  by  alternately  hopping  and  scudding  along 
very  swiftly,  and  afterwards  does  it  more  effectually  by  flight.  Iu 
external  appearance,  in  some  respects  it  resembles  the  eagle,  and  in 
others  the  crane,  two  birds  certainly  very  unlike  each  other;  though 
in  my  opinion  it  ought  to  be  referred  to  neither  of  these  genera.  The 
Hottentots  give  it  a  name  most  suitable  to  its  nature,  namely,  as 
translated  into  Dutch,  Slaugen-Vreeter  (or  Serpent-Eater) ;  and  in 
fact  it  is  for  the  purpose  of  confining  within  due  bounds  the  race  of 
serpents,  which  in  Africa  is  very  extensive,  that  nature  has  principally 
destined  this  bird.  It  is  larger  than  our  crane,  with  legs  2|  feet  long, 
and  the  body  in  proportion  less  than  the  crane's.  Its  beak,  claws, 
stout  thighs  covered  with  feathers,  and  short  neck,  are  like  those  of 
the  eagle  and  hawk  kind."  Then  follows  a  particular  description  of 
the  bird,  after  which  the  Doctor  continues  thus  :  "  This  bird  has  a 
peculiar  method  of  seizing  upon  serpents.  When  it  approaches  them 
it  always  takes  care  to  hold  the  point  of  one  of  its  wings  before  it,  in 
order  to  rjarry  off  their  venomous  bites;  sometimes  it  finds  an  oppor- 
tunity of  spurning  and  treading  upon  its  antagonist,  or  else  of  taking 
it  up  on  its  pinions  and  throwing  it  into  the  air ;  when  by  this 
method  of  proceeding  it  has  at  length  wearied  out  its  adversary,  and 
rendered  it  almost  senseless,  it  then  kills  it  and  swallows  it  without 
danger.  Though  I  have  very  frequently  seen  the  Secretary  Bird, 
both  in  its  wild  and  tame  state,  yet  I  have  never  had  an  opportunity 
of  seeing  this  method  it  has  of  catching  serpents  ;  however  I  can  by 
no  means  harbour  any  doubt  concerning  it,  after  having  had  it  con- 
firmed to  me  by  so  many  Hottentots  as  well  as  Christians ;  and  since 
this  bird  has  been  observed  at  the  menagerie  at  the  Hague  to  amuse 
and  exercise  itself  in  the  same  manner  with  a  straw.  If,  finally,  this 
serpent-eater  is  to  b>?  referred  to  the  Accipitres,  or  the  Hawk  kiud, 
the  name  of  Falco  Serpentarius  appears  to  be  the  most  proper  to 
distinguish  it  by  in  the  'Systema  Naturae.'  It  has  even  been  remarked 
that  these  birds,  when  tame,  will  not  disdain  now  and  then  to  put  up 
with  a  nice  chicken." 

Sparrman,  it  is  true,  did  not  himself  see  the  scene  which  he 
describes ;  but  that  his  account  is  correct  in  the  main  will  not  be 
doubted  when  we  present  the  reader  with  a  translation  of  the  testi- 
mony of  an  eye-witness — of  one  at  whose  relations  the  devoted 
admirers  of  Buffon  were  too  apt  to  smile  increduously,  but  whose 
accuracy  is  now  generally  allowed  to  be  unimpeachable.  We  give  it 
entire,  because  even  iu  those  parts  which  are  not  directly  illustrative 
of  the  habits  of  the  bird,  the  difference  between  the  actual  observer, 
the  field  zoologist,  who  had  studied  nature  in  her  own  wilderness,  and 
the  cabinet  theorist,  who  had  only  viewed  her  through  the  false 
medium  of  his  own  brilliant  but  delusive  imagination,  is  strikingly 
displayed.  Le  Vaillant,  in  one  of  his  journeys  iu  the  Namaqua 
country,  arrived  at  a  spring  at  the  very  moment  when  a  Secretary 
was  drinking  there  :  he  killed  it  at  the  first  shot,  and  gave  to  the  well 
the  name  of  the  Secretary's  Fountain.  His  narrative  then  proceeds  as 
follows  : — 

"  The  Dutch  have  named  this  bird  the  Secretary  on  account  of  the 
tuft  of  plumes  which  it  carries  at  the  back  of  the  head  ;-  for,  in 
Holland,  clerks  (gens  de  cabinet),  when  they  are  interrupted  in  their 
writing,  stick  the  pen  among  their  hair  behind  the  right  ear,  so  as  to 
imitate  in  some  degree  its  crest.  Buffon,  speaking  of  it,  says  that  it 
has  only  been  known  at  the  Cape  recently ;  and  the  proof  which  he 
adduces  is,  that  Kolbe  and  other  succeeding  writers  say  nothing  of 
it.  This  is  advancing  a  groundless  assertion  (un  fait  faux),  and 
endeavouring  to  prove  it  by  another  as  true  as  the  first.  The 
Secretary  is  known  in  the  colonies  both  under  the  name  of  Secretaris 
and  that  of  Slang- Vreeter.  It  is  under  this  last  denomination  that 
Kolbe  speaks  of  it;  and  he  certainly  knew  it,  at  least  from  the 
relation  of  others,  because  he  exactly  enumerates  all  the  kinds  of 
food  which  it  habitually  takes.  It  is  true  that,  in  his  description,  he 
translates  the  Dutch  word  Slang- Vreeter  by  the  French  word  Peliean, 
and  that  consequently  he  makes  a  single  species  out  of  two  very 
different  ones.  But  Kolbe  was  no  naturalist,  and  his  work  contains  so 
many  other  errors  that  it  would  be  astonishing  not  to  find  this.  I  have 
been  more  surprised,  I  confess,  to  see  that  our  modem  naturalists, 
even  those  who  have  spoken  of  the  Secretary  in  the  greatest  detail, 
make  no  mention  of  three  bony  and  blunt  protuberances  whioh  it 
has  at  the  bend  and  last  joint  of  the  wings,  but  infinitely  less  appa- 
rent than  in  the  Jacana  or  in  the  Kamicki.  This  omission  has 
appeared  strange  to  me,  in  Buffon  particularly,  who  has  not  described 
it  from  the  relation  of  others,  but  from  an  individual  which  lie  had 
before  his  eyes,  and  which  I  believe  was  in  the  cabinet  of  Mauduit. 
It  is  nevertheless  an  essential  omission,  because  it  deprives  the 
Secretary  of  one  of  its  principal  distinctive  characters,  and  because 
the  protuberances  of  which  I  speak  form  one  of  the  arms  of  the  bird, 
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as  I  shall  presently  show.  I  shall  permit  myself  moreover  to  make 
a  remark  on  what  Buffou  has  written.  According  to  him  the  Secretary 
differs  from  other  birds  in  its  timid  nature  ;  and  its  timidity  is  even 
such,  says  he,  that  when  attacked  by  its  enemies  it  has  no  other 
resource  for  its  preservation  excepting  flight.  This  is  an  error. 
Those  who  have  been  able  to  study  this  bird  know  that,  living 
especially  on  reptiles,  it  is  continually  at  war  with  them  ;  that  it 
seeks  them  everywhere,  and  attacks  them  courageously.  For  this 
assertion  I  cite  the  testimony  of  Querhoent,  and  bring  forward  in 
proof  of  it  the  fact  which  I  have  witnessed. 

"  In  descending  from  a  mountain  into  a  very  deep  bog  (fondriere) 
I  perceived,  nearly  perpendicularly  below  me,  a  bird  which  raised  and 
lowei'ed  itself  very  rapidly,  with  very  extraordinary  motions. 
Although  I  well  knew  the  Secretary,  and  had  killed  many  of  these 
birds  at  Natal,  it  was  impossible  for  me  to  recognise  it  in  the  vertical 
situation  in  which  I  found  myself,  and  I  only  suspected  that  it  was  one 
from  its  bearing.  Having  found  means,  by  favour  of  some  rocks,  to 
approach  sufficiently  near,  noislessly  and  without  being  discovered,  I 
found  that  this  bird  was  a  Secretary  combating  a  serpent.  The  fight 
was  very  sharp  on  both  sides,  and  the  skill  (la  ruse)  equal  on  the  Dart 
of  each  of  the  combatants.  But  the  serpent,  which  perceived  the 
inequality  of  its  strength,  employed  that  adroit  cunning  which  is 
attributed  to  it,  in  order  to  save  itself  by  flight  and  regain  its  hole ; 
while  the  bird,  divining  its  intention,  stopped  it  at  once,  and  throwing 
itself  before  the  serpent  by  one  spring  cut  off  its  retreat.  Wherever 
the  reptile  essayed  to  escape  there  it  always  found  its  enemy.  Then, 
uniting  skill  with  courage,  it  erected  itself  fiercely  to  intimidate  the 
bird,  and  presented,  with  a  frightful  hiss,  a  menacing  gape,  inflamed 
eyes,  and  a  head  swollen  with  rage  and  poison. 

"  Sometimes  this  offensive  resistance  suspended  hostilities  for  an 
instant ;  but  the  bird  soon  returned  to  the  charge  ;  and  covering  its 
body  with  one  of  its  wings  as  with  a  shield,  struck  its  enemy  with  the 
other,  with  the  bony  protuberances  of  which  I  have  already  spoken, 
and  which,  like  small  clubs,  overpowered  it  the  more  surely,  inasmuch 
as  it  presented  itself  to  the  blows.  In  effect,  I  saw  it  reel  and  fall 
extended:  then  the  conqueror  threw  himself  upon  it  to  finish  his 
work  ;  and  with  one  blow  of  the  bill  split  its  skull. ' 

"At  this  moment,  having  no  further  observations  to  make,  I  killed 
it.  I  found  in  its  crop  (for  it  has  one,  which  nobody  has  stated),  on 
dissecting  it,  eleven  rather  large  lizards,  three  serpents  as  long  as  one's 
arm,  eleven  small  tortoises  very  entire,  many  of  which  were  about 
two  inches  in  diameter,  and,  finally,  a  quantity  of  locusts  (sauterelles) 
and  insects,  the  greater  part  of  which  were  sufficiently  whole  to 
deserve  being  collected  and  to  be  added  to  my  specimens.  The 
lizards,  the  serpents,  and  the  tortoises  had  all  received  the  stroke  of 
the  bill  on  the  head.  I  observed  besides,  that  independently  of  this 
mass  of  aliments  the  craw  (poche)  of  the  animal  contained  a  species 
of  pellet,  as  large  as  a  goose's  egg,  and  formed  of  the  vertebrae  of 
serpents  and  lizards  which  the  bird  had  devoured  previously,  scales  of 
small  tortoises,  and  the  wings,  feet,  and  corselets  of  different  Scarabcei. 
Doubtless  when  the  undigested  mass  is  become  too  large,  the  Secre- 
tary, like  other  birds  of  prey,  vomits  it  and  gets  rid  of  it.  It  results 
from  the  superabundant  quantity  of  nourishment  which  this  specimen 
had  secured,  that  in  attacking  the  serpent  of  the  bog,  it  was  not 
hunger  which  had  stimulated  it  to  the  combat,  but  the  hatred  and 
antipathy  which  it  bears  to  these  reptiles.  Such  an  aversion  as  this 
is  of  an  inappreciable  advantage  in  a  country  where  the  temperature 
wonderfully  favours  the  multiplication  of  an  infinity  of  noxious  and 
venomous  animals.  In  this  point  of  view  the  Secretary  is  one  of 
nature's  real  benefactions;  and  indeed  its  utility  and  the  services 
rendered  by  it  are  so  well  recognised  at  tne  Cape  and  in  its  neighbour- 
hood, that  the  colonists  and  Hottentots  respect  it  and  do  not  kill  it ; 
herein  imitating  the  Dutch,  who  do  not  kill  the  stork,  and  the 
Egyptians,  who  never  injure  the  ibis. 

"  The  Secretary  is  easily  tamed,  and  when  domesticated,  every  kind 
of  nourishment,  cooked  or  raw,  agrees  with  it  equally.  If  care  be 
taken  to  feed  it  well,  it  not  only  lives  amicably  and  peaceably  with 
the  poultry,  but  when  it  sees  any  dispute  going  on  it  runs  to  separate 
the  combatants  and  to  restore  order.  It  is  true  that  if  it  be  permitted 
to  suffer  from  hunger,  it  provides  for  itself,  and  then  falls  without 
scruple  upon  the  ducklings  and  chicks.  But  this  abuse  of  confidence, 
if  abuse  of  confidence  it  can  be  called,  is  nothing  but  the  imperious 
effect  of  want,  and  the  pure  and  simple  exercise  of  that  necessity 
which  devotes  the  half  of  all  that  breathes  to  the  appetite  of  the 
other  half.  I  have  seen  tame  Secretaries  at  many  houses.  The  eggs 
ordinarily  amount  to  from  two  to  three,  nearly  as  large  as  those  of 
a  goose,  and  white  like  those  of  a  hen.  The  young  remain  a  long  time 
before  they  quit  the  nest,  because  their  legs  being  long  and  slender, 
they  sustain  themselves  with  difficulty.  They  may  be  observed,  even 
up  to  the  age  of  four  months,  unable  to  progress  except  by  leaning 
on  their  heels ;  which  gives  them  a  strikingly  clumsy  and  ungraceful 
air.  Nevertheless,  as  their  toes  are  not  so  long  nor  their  claws  so 
curved  as  the  other  birds  of  prey,  they  walk  with  much  more  facility 
than  those.  So  that  when  they  have  attained  the  age  of  seven 
months  they  may  be  seen  to  develop  easy  and  graceful  movements 
which  suit  well  with  their  noble  bearing.  Bufibn,  quoting  the  Dutch 
naturalist,  says,  that  when  the  latter  was  drawing  his  Secretary,  the 
curious  bird  came  to  look  upon  the  paper  with  outstretched  neck  and 


upstanding  crest,  as  if  admiring  its  likeness,  &c.  Certainly  the  Secre 
tary  is  sufficiently  interesting  on  account  of  its  instinct  and  natural 
qualities,  without  requiring  to  be  gifted  by  its  historian  with  an 
admiring  taste  for  drawing  and  a  sort  of  pride  at  seeing  itself  repre- 
sented. If  Vosmaer's  Secretary  approached  him,  stretching  out  it3 
neck  and  raising  its  crest,  it  was,  in  my  opinion,  neither  from  curiosity 
nor  delight,  but  only  from  a  sort  of  habit  which  is  common  to  many 
other  birds.  We  know  that  the  majority  of  them,  when  they  are 
familiar  and  domesticated,  love  to  have  their  polls  scratched  ;  that 
this  titillation  seems  to  give  them  pleasure ;  and  that  they  present 
themselves  to  the  first  comer  and  stretch  out  their  neck  to  beg  lor  this 
service.  We  see  this  in  Europe  with  reference  to  the  peacock  and 
the  parrakeet. 

"  The  Secretary  is  found  on  all  the  arid  plains  in  the  neighbour- 
hood of  the  Cape.  I  have  found  it  in  the  east,  on  the  whole  line  of 
coast,  in  Caffraria,  and  even  far  inland.  But  in  the  west,  although  this 
part  of  Africa  presents  deserts  still  more  arid  than  those  of  the  east, 
and  although  it  consequently  offers  to  the  bird  the  different  sorts  of 
food  which  are  congenial  to  it,  I  have  never  met  with  one  beyond  the 
country  of  the  Great  Namaquas.  I  will  add  only  one  word  on  this 
interesting  animal :  it  has  not  the  bill  of  a  gallinaceous  bird,  as 
Vosmaer  says  it  has ;  but  a  true  bill  of  a  bird  of  prey.  Nor  has  it, 
as  Buffon  declares,  the  leg  bare  of  feathers  like  the  shore  birds 
(oiseaux  de  rivage).  For  the  rest,  I  refer  to  my  '  Ornithology,'  where 
I  shall  enter  into  greater  details  ou  the  subject  of  the  Secretary."  (Le 
Vaillant,  '  Second  Voyage  dans  l'Intdrieur  de  l'Afrique,'  &c,  torn,  ii.) 

M.  Lesson  quotes  the  account  of  Mr.  Smith,  who  relates  that  one 
day  he  saw  a  Secretary  take  two  or  three  turns  on  the  wing  at  a  little 
distance  from  the  place  where  he  was.  The  bird  soon  settled,  and 
Mr.  Smith  saw  that  it  was  attentively  examining  an  object  near  the 
spot  where  it  had  descended.  After  approaching  it  with  great  precau- 
tion the  Secretary  extended  one  of  its  wings,  which  the  bird  con- 
tinually agitated.  Mr.  Smith  then  discovered  a  large  serpent  raising 
its  head,  and  appearing  to  wait  the  approach  of  the  bird  to  dart  upon 
it;  but  a  quick  blow  of  the  wing  soon  laid  it  prostrate.  The  bird 
appeared  to  wait  for  the  serpent's  raising  itself,  in  order  to  repeat  the 
blow  ;  but  this  the  serpent,  it  seems,  did  not  attempt,  and  the  Secre- 
tary walking  towards  it,  seized  it  with  the  feet  and  bill,  and  rose 
perpendicularly  into  the  air,  whence  the  bird  let  the  serpent  fall  on 
the  ground,  so  that  it  might  be  securely  destroyed. 

Gmelin  placed  the  Secretary  at  the  head  of  the  genus  Falco,  imme- 
diately after  the  genus  Vultur. 

Dumdril,  Temminck,  De  Blainville,  Latreille,  Vigors,  and  Illiger 
place  it  in  the  order  of  Rapacious  Birds. 

Baron  Cuvier  arranges  the  form  among  the  Falcons. 

M.  Vieillot  places  it  among  the  Grallatores. 

M.  Lesson  makes  the  third  and  last  family  of  his  Diurnal  Birds  of 
Prey  consist  of  Gypogeranus  ;  the  first  consists  of  the  Vultur  idee,  and 
the  second  of  the  Falconidce. 

Mr.  Swainson  makes  the  Secretary  the  third  and  last  type  of  the 
family  Vultur  idee. 

Mr.  Ogilby,  at  a  meeting  of  the  Zoological  Society  of  London  (July, 
1835),  observed  that  a  Secretary  (Gypogeranus)  in  Mr.  Rendall's  collec- 
tion offered  some  peculiarities  when  compared  with  the  common  Cape 
animal,  which  at  first  induced  Mr.  Ogilby  to  believe  that  it  might  be 
a  distinct  species,  and  in  this  opinion  he  was  in  some  degree  confirmed 
by  Mr.  Gould ;  but  he  stated  that  a  more  attentive  comparison  of 
specimens  from  both  localities  (Mr.  Rendall's  having  been  sent  from 
the  Gambia),  had  considerably  shaken  his  original  opinion.  Mr.  Ogilby 
remarked  however  that  still  greater  differences  are  indicated  by  Son- 
nerat  in  his  figure  and  description  of  the  Secretary  of  the  Philippine 
Islands,  and  which,  as  far  as  the  former  was  aware,  had  not  been 
noticed  by  more  recent  naturalists.  Whether  or  not  the  Secretaries 
of  these  three  localities,  the  Cape  of  Good  Hope,  the  Gambia,  and 
the  Philippines,  may  eventually  turn  out  to  be  really  distinct,  or  only 
varieties  of  the  same  species,  must,  he  further  remarked,  be  left  for 
future  observation;  but,  as  it  would  be  at  least  useful  to  direct  the 
attention  of  travellers,  collectors,  and  zoologists  to  the  subject,  he 
stated  the  principal  marks  which  appeared  to  distinguish  each,  giving 
them  provisionally  specific  names  derived  from  the  localities  which 
they  respectively  inhabit  as  follows  : — 

1.  G.  Capensis,  with  the  plume  of  long  cervical  feathers  commencing 
upon  the  occiput,  spreading  irregularly  over  the  upper  part  of  the 
neck,  narrow  throughout  the  greater  part  of  their  length,  as  if  the 
beard  had  been  cut  on  each  side  close  into  the  shaft  of  the  quill,  and 
spreading  only  at  the  point.    Inhabits  the  Cape  of  Good  Hope. 

2.  G.  Gambienm,  with  the  cervical  crest  commencing  some  distance 
below  the  occiput,  arranged  in  two  regular  series,  one  on  each  side  of 
the  neck,  with  the  intermediate  space  clear,  and  composed  of  long 
spatule-shaped  feathers,  much  broader  throughout  than  in  the  last 
species,  though  similarly  decreasing  in  width  towards  the  root.  In 
both  these  species  the  two  middle  feathers  of  the  tail  are  considerably 
longer  than  the  others.    Inhabits  Senegambia. 

3.  G.  Philippensis,  with  the  cervical  crest  spread  irregularly  from 
the  occiput  to  the  bottom  of  the  neck,  the  longest  feathers  being  those 
situated  the  lowest,  which  is  just  the  reverse  of  what  is  observed  in 
67.  Gambiensis,  and  with  the  two  exterior  tail-feathers  the  longest,  so 
that  the  tail  appears  forked.    This  is  apparent  not  only  in  Sonnerat's 
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figure,  but  is  expressly  mentioned  in  his  detailed  description,  and,  if 
confirmed  by  future  observation,  is  clearly  indicative  of  a  specific 
distinction.  Inhabits  the  Philippine  Islands.  Described  and  figured 
in  Sonnerat's  '  Voyage  a  la  Nouvelle  Guine'e,'  p.  87,  t.  50. 

The  colours  of  the  three  species  or  varieties  here  indicated  do  not, 
says  Mr.  Ogilby  in  conclusion,  seem  to  be  materially  different  in  other 
respects. 

Sonnerat  commences  his  description  by  saying  that  the  Secretary  is 
not  ouly  found  in  the  Philippines,  but  that  it  also  inhabits  Africa,  and 
Is  known  at  the  Cape  of  Good  Hope.  He  speaks  of  the  bird  as  being 
of  the  size  of  a  turkey  (Coq  d'Inde),  and  as  having  the  bill  and  feet 
of  the  Gallinaceous  Birds,  but  notices  that  the  legs  are  denuded  of 
feathers  to  just  above  the  knee.  Of  the  accuracy  of  the  description, 
as  far  as  the  alleged  gallinaceous  bill  and  feet  are  concerned,  the 
student  will  have  an  opportunity  of  judging  from  the  African  speci- 
mens in  our  museums,  and  the  living  bird  in  the  menagerie  of  the 
Zoological  Society  of  London  at  the  Regent's  Park.  But  travellers 
and  collectors  will  do  well  to  bear  Mr.  Ogilby's  provisional  distinctions 
in  mind ;  for  the  form,  as  we  have  seen,  is  so  interesting  to  zoologists, 
that  every  modification  of  it  must  be  considered  of  value.  Speaking 
of  the  manners  of  the  bird  described  in  the  '  Voyage  a  la  Nouvelle 
Guine'e,'  Sonnerat  says  that  it  is  sociable,  and  lives  in  a  state  of 
domesticity ;  that  it  hunts  rats,  and  might,  in  this  point  of  view, 
become  useful  in  the  colonies,  where  probably  it  would  not  be  dif- 
ficult to  multiply  it.  Although  he  describes  the  bill  and  feet  of  the 
Secretary  as  being  those  of  the  Gallinaceous  Birds,  he  states  that  it 
feeds  on  flesh,  and  ought  consequently  to  be  placed  in  the  ranks  of 
the  Birds  of  Prey,  among  which,  he  adds,  it  forms  an  entirely 
insulated  genus. 

Gypogeranus  is,  as  M.  Lesson  has  stated,  and  as  appears  by  its 
skeleton,  a  true  Bird  of  Prey,  with  long  legs  :  the  number  of  the 
cervical  vertebra?,  an  important  feature  according  to  the  views  of 
some  zoologists,  is  thirteen,  the  atlas  included.  It  is  difficult  to  draw 
the  line  between  the  dorsal  and  cervical  vertebra?  in  birds ;  but  in 
two  skeletons  of  the  Secretary  in  the  museum  of  the  Royal  College 
of  Surgeons  (No.  1207  and  No.  1207a),  there  are  nineteen  vertebra?, 
counting  from  the  ilium  to  the  cranium,  and  of  these  thirteen  may 
be  considered  cervical,  because  in  them  the  costal  processes  are 
anchylosed. 

The  following  are  the  generic  characters  of  this  bird :  —  Bill 
rather  slender,  shorter  than  the  head,  strong,  very  much  hooked, 
curved  nearly  from  its  origin,  and  furnished  with  a  cere  at  its  base, 
rather  vaulted,  compressed  at  the  point;  nostrils  ^placed  at  a  small 
distance  from  the  base,  lateral,  pierced  in  the  cere,  diagonal,  oblong,  open. 
Feet  very  long,  slender,  the  tibia  feathered,  but  not  quite  to  what  is 
called  (improperly)  the  knee  behind,  whilst  the  feathers  come  a 
very  little  below  the  joint  before  ;  tarsus  long,  more  slender  below 
than  in  its  upper  part ;  toes  short,  warty  below,  the  anterior  toes 
united  at  the  base  by  a  membrane ;  hind  toe  articulated  upon  the 
tarsus.  Wings  long,  armed  with  obtuse  spurs ;  the  first  five  quills  the 
longest  and  nearly  equal. 


Bill  of  Secretary  [Gypogeranus  Serpent arius), 


M.  Lesson  says  that  a  single  species  (African)  (Falco  Serpentarius, 
Gmel.)  composes  this  genus,  and  that  attempts  have  been  made  to 
introduce  the  breed  into  the  French  s«gar  islands  (Martinique,  &c), 
in  the  hope  that  it  might  diminish  the  race  of  the  formidable  Trigo- 
nocephalus,  the  Yellow  Serpent  of  the  Antilles  (Trigonocephaly 
lanceolatus,  Opp.),  the  most  dangerous  reptile  of  those  parts,  six  or 
seven  feet  in  length,  and  rivalling  the  Rattlesnake  in  the  intensity  of 
its  poison. 


Size,  about  three  feet  in  length.  Eye  full,  surrounded  by  a  naked 
skin,  with  a  series  of  hairs  beneath  the  overshadowing  feathers  in  the 
form  of  an  eyebrow ;  eyelashes  long  and  strong.  Plumage,  wheu 
perfect,  for  the  most  part  bluish-gray,  with  a  reddish-brown  tinge  on 
the  wings;  greater  quills  black.  Throat  and  breast  nearly  white; 
rest  of  the  under  surface  black,  reddish,  and  white  intermingled,  the 
plumage  of  the  legs  bright  black,  with  a  slight  intermixture  of  brownish 
rays.  Occipital  crest,  which  can  be  raised  or  depressed  at  pleasure, 
consisting  of  feathers  without  barbs  at  the  base,  but  spreading  out  as 
they  advance,  and  coloured  of  a  mixed  black  and  gray.  Two  middle 
tail-feathers  longest. 


Secretary  (Gypogeranus  Serpentarius). 


The  Secretaries  live  in  pairs,  and  do  not  collect  in  flocks ;  they 
build  on  high  trees ;  but  if  these  are  not  to  be  had,  in  very  close 
thickets.  They  run  with  considerable  swiftness,  and  are  approached 
with  difficulty  by  the  sportsman. 

At  first  sight  this  bird  resembles  the  Cariama  (Palamedea  cristata), 
but  this  is  only  an  external  resemblance,  as  their  internal  structure 
and  habits  differ  much.  [Cariama.]  Both  these  birds  are  now  to  be 
seen  alive  in  the  Gardens  of  the  Zoological  Society,  Regent's  Park. 

GYPS.  [Vulturid^.] 

GYPSOCALLIS  (Don),  a  genus  of  Plants  belonging  to  the  natural 
order  Ericacece.  It  is  one  of  the  names  proposed  by  David  Don  for 
a  section  of  the  genus  Erica.  These  genera  have  not  been  generally 
adopted.    (Don,  Dichlamydcous  Plants.) 

GYPSUM,  a  native  Sulphate  of  Lime.  It  is  called  also  in  various 
forms  Selenite,  Plaster  of  Paris,  and  Alabaster.  It  is  monoclinate,  and 
crystallises  usually  in  right  rhomboidal  prisms  with  beveled  sides.  It 
has  a  hardness  of  1-5  to  2'0.  Its  specific  gravity  is  2"31  to  2'33.  The 
crystals  are  remarkably  foliate  in  one  direction  and  cleaving  easily, 
affording  lamina;  that  are  flexible  but  not  elastic.  It  occurs  also  in 
laminated  masses  often  of  large  size.  It  is  found  also  in  fibrous 
masses  with  a  satin  lustre,  in  stellated  or  radiating  forms  consisting 
of  narrow  lamina?,  and  also  granular  and  compact.  When  pure  and 
crystallised  it  is  quite  clear  and  pellucid  like  glass,  and  has  a  pearly 
lustre.  It  is  sometimes  gray,  yellow,  reddish,  brownish,  and  even 
black  and  opaque.  It  is  composed  of  one  atom  of  sulphuric  acid  and 
one  atom  of  lime.  In  its  crystallised  form  it  is  combined  with  water 
thus  : — ■ 

Sulphuric  Acid  4  6  3 

Lime  32-9 

Water  .       .       ,  20-8 

 100-0 

Its  formula  is  CaO.SO.,  +  2  HO.  Before  the  blow-pipe  it  becomes 
instantly  white  and  opaque,  and  exfoliates,  and  then  falls  to  powder  or 
crumbles  easily  in  the  fingers.  It  fuses  with  difficulty,  and  presents 
no  action  with  acids. 

The  following  ara  its  principal  varieties  : — 
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Selenite,  transparent  and  foliated. 

Radiated  Gypsum,  having  a  radiated  structure. 

Satin  Spar,  or  Fibrous  Gypsum,  with  white  and  delicate  fibres. 

Alabaster,  or  Snowy  Gypsum,  white  or  light,  with  a  very  fine  grain. 

Plaster  of  Paris,  when  burnt  and  ground. 

Gypsum  in  all  its  varieties,  is  readily  distinguished  from  all  other 
minerals,  by  its  softness,  by  its  becoming  an  opaque  powder  without 
fusing  before  the  blow-pipe,  and  the  absence  of  all  effervescence  or 
gelatinising  with  aeids. 

Sulphate  of  Lime  is  a  frequent  constituent  of  the  strata  of  the  earth. 
It  is  found  in  layers  in  the  Magnesian  Limestone,  is  abundant  in  the 
London  Clay,  and  is  a  prominent  constituent  of  many  tertiary  deposits, 
as  that  of  Paris.  It  is  constantly  present  in  the  river  and  spring  waters 
of  Great  Britain.  It  is  found  in  the  Thames,  in  the  springs  of  Bath  and 
Bristol,  and  in  many  others.  Gypsum  is  worked  at  Paris,  ground  and 
burned,  hence  called  Plaster  of  Paris.  When  water  is  added  to  this 
powder  it  becomes  a  paste,  which  subsequently  hardens ;  hence  its 
varied  uses  in  the  arts,  whenever  the  object  is  to  procure  casts  or 
models  in  relief.  Alabaster  comes  mostly  from  Castelino  in  Italy. 
It  is  cut  into  vases,  statues,  and  ornaments  of  various  kinds.  Ala- 
baster is  also  found  in  the  Mammoth  cave  in  Kentucky,  United  States. 
It  occurs  in  singularly  beautiful  imitation  of  flowers,  leaves,  shrub- 
beries, and  vines.  Massive  Gypsum  occurs  abundantly  in  New  York, 
accompanying  the  rocks  which  afford  the  brine  springs.  It  is  also 
found  in  Ohio,  Illinois,  Virginia,  Tennessee,  Arkansas,  and  Nova 
Scotia.    It  is  abundant  in  many  parts  of  Europe. 

An  anhydrous  sulphate  of  lime  is  found,  which  is  called  Anhydrite. 
[Anhydrite.] 

Gypsum  is  used  as  a  manure.   [Manures,  in  Arts  and  Sc.  Div.] 
GYPSY-WORT.  [Ltcopus.] 

GYRACA'NTHUS,  a  genus  of  Fossil  Placoid  Fishes,  from  the 
Mountain  Limestone  and  Coal  Strata.  There  are  four  British  species. 
GYR-FALCON.  [Falconid.e.] 

GYRINID.i'E,  a  family  of  Coleopterous  Insects  belonging  to  the 
section  Pentamcra,  and  the  sub-section  Hydrodephaga,  or  Water- 
Beetles,  and  distinguished  hy  the  minute  size  of  the  antenna;,  which 
are  clubbed  and  shorter  than  the  head,  the  second  joint  being  dilated 
into  a  kind  of  ear  externally  ;  the  two  fore  legs  are  long  and  advanced 
in  front  like  arms,  but  the  four  posterior  legs  are  very  short  and 
compressed,  but  broad,  forming  two  pair  of  short  strong  oars.  The 
eyes  are  four  in  number,  two  being  placed  above  and  two  below  ;  the 
palpi  are  very  small;  the  thorax  short  and  transverse;  and  the  elytra 
oval,  depressed,  and  obtuse  at  the  extremity,  leaving  the  tip  of  the 
abdomen  exposed. 

This  family  corresponds  with  the  genus  Gyrinus  of  LinnDOus,  and 
unlike  the  Dytiddce  to  which  they  are  nearly  allied,  these  insects  are 
distinguished  by  the  metallic  brilliancy  of  their  covering  ;  living  for 
the  most  part  on  the  surface  of  the  water,  they  receive  the  impressions 
of  the  light  in  a  more  direct  manner  than  the  Dyticidai,  and  are 
accordingly  ornamented  with  tints  of  a  brassy  or  bronzed  metallic 
hue,  which  glitter  in  the  sun  in  the  greatest  degree.  The  velocity 
with  which  they  execute  their  evolutions  upon  the  surface  of  the 
water  is  really  surprising,  and  has  obtained  for  them  the  name  of 
Tourniquets  by  the  French,  and  Whirlgigs  and  Waterfiies  by  the 
English.  Sometimes  indeed  they  remain  stationary  for  a  time,  so 
that  it  seems  easy  to  secure  them,  but  on  the  least  motion  they  are 
instantly  alert,  escaping  with  surprising  agility  and  diving  to  the 
bottom  of  the  water.  The  situation  of  their  eyes  adds  greatly  to 
their  defence,  enabling  them  to  see  objects  both  above  and  below 
them.  In  the  '  Journal  of  a  Naturalist '  we  find  the  following  account 
of  their  proceedings : — "  Water  quiet,  still  water  affords  a  place  of 
action  to  a  very  amusing  little  fellow  (Gyrinus  natator),  which  about 
the  month  of  April,  if  the  weather  be  tolerably  mild,  we  see 
gamboling  upon  the  surface  of  the  sheltered  pool ;  and  every  school- 
boy who  has  angled  for  minnows  in  the  brook  is  well  acquainted  with 
this  merry  little  swimmer  in  his  shining  black  jacket.  Retiring  in 
the  autumn,  and  reposing  all  the  winter  in  the  mud  at  the  bottom  of 
the  pond,  it  awakens  in  the  spring,  rises  to  the  surface,  and  commences 
its  summer  sports.  They  associate  in  small  parties  of  ten  or  a  dozen 
near  the  bank,  where  some  little  projection  forms  a  bay  or  renders 
the  water  perfectly  tranquil ;  and  here  they  will  circle  round  each 
other  without  contention,  each  in  his  sphere,  and  with  no  apparent 
object  from  morning  until  night  with  great  sprightliness  and  anima- 
tion, and  so  lightly  do  they  move  on  the  fluid,  as  to  form  only  some 
faint  and  transient  circles  on  its  surface.  Very  fond  of  society ;  we 
seldom  see  them  alone,  or  if  parted  by  accident  they  soon  rejoin  their 
busy  companions.  One  pool  commonly  affords  space  for  the  amuse- 
ment of  several  parties,  yet  they  do  not  unite  or  contend,  but 
perform  their  cheerful  circlings  in  separate  family  associations.  If 


we  interfere  with  their  merriment  they  seem  greatly  alarmed,  disperse 
or  dive  to  the  bottom,  where  their  fears  shortly  subside,  as  we  soon 
again  see  our  merry  little  friends  gamboling  as  before.  When  they 
dive  to  the  bottom  of  the  water  in  the  manner  above  described,  they 
carry  with  them  a  little  bubble  of  air  affixed  to  the  extremity  of 
their  bodies.  Also  they  are  sometimes  to  be  found  flying,  their  well- 
formed  wings  permitting  such  an  operation,  while  the  high  polish  of 
the  body  protects  them  from  the  action  of  the  water."  With  the 
exception  of  a  few  exotic  species,  the  insects  of  this  family  are  of  a 
small  size,  seldom  exceeding  a  quarter  of  an  inch  in  length  ;  and  the 
largest  ones  do  not  reach  one  inch.  Some  of  the  Bpecies  are  found 
on  the  margins  of  the  ocean.  They  emit  when  touched  a  disagree- 
able scent,  arising  from  a  milky  fluid  which  exudes  from  the  different 
parts  of  the  body,  and  which  is  not  readily  dispelled.  The  structure 
of  the  fore  legs  indicates  their  mode  of  life,  serving  as  arms  to 
convey  the  food,  which  they  find  floating  upon  the  surface  of  the 
water,  and  which  consists  of  small  dead  insects,  &c,  to  the  mouth. 
The  number  of  species  of  this  family  does  not  exceed  50  or  60,  and 
of  these  not  more  than  eight  or  nine  are  found  in  this  country  ;  of 
these  the  Gyrinus  natator  is  the  most  common.  It  is  of  a  brilliant 
bronzy  black  colour,  with  the  sides  of  the  body  and  antenna?  metallic ; 
the  margins  of  the  elytra  and  legs  reddish.  The  elytra  are  ornamented 
with  lines  of  impressed  spots.  About  a  quarter  of  an  inch  in  length. 
GYRINUS.  [Gyrinidjs.] 

GYROCARPUS,  a  genus  of  Plants  containing  few  species,  but  these 
few  are  widely  distributed — one  being  found  in  South  America  on  the 
mountains  of  New  Granada  and  Caracas,  a  second  on  those  of  the 
Coromandel  coast,  and  two  others  in  the  tropical  parts  of  Australia. 
Gyrocarpus  has,  in  conformity  to  the  opinion  of  Mr.  Brown,  been 
considered  as  allied  to  and  by  some  it  has  been  placed  in  Zauracew. 
Blume  refers  it  to  his  new  order  of  Illigerea:.  Dr.  Lindley  considers 
it  as  belonging  to  Combretacece.  The  flowers  are  polygamous  or 
hermaphrodite;  the  perianth  superior,  4-  to  8-fid  ;&- stamens  4, 
opposite  to  divisions  of  perianth ;  anthers  2-celled,  with  the  cells 
opening  by  a  valve  from  below  upwards ;  drupe  1-seeded,  having 
attached  to  it  two  long  membranous  wings,  the  prolongation  of  two 
divisions  of  the  perianth  as  in  Dipterocarpece.  The  embryo  is  inverse ; 
the  cotyledons  twisted  spirally.  The  American  is  so  closely  allied  to 
the  Asiatic  species  as  to  have  been  thought  identical  by  Dr.  Roxburgh. 
The  latter  grows  to  be  a  large  tree  with  cordate  leaves,  which  are 
deciduous  about  the  end  of  the  rainy  season  ;  after  which  the  flowers 
make  their  appearance  in  the  cold  weather,  but  are  shortly  followed 
by  the  new  leaves.  The  wood  of  this  tree  is  whitish-coloured  and 
very  light.  It  is  preferred  whenever  procurable  for  making  the  cata- 
marans, or  rafts,  on  which  the  natives  come  off  to  ships  through  the 
heavy  surf  of  the  Madras  coast. 

GY'RODUS  (yvpos,  round,  oSovs,  a  tooth),  a  genus  of  Fossil  Fishes 
established  by  Agassiz.  The  mouth  of  these  fishes  was  armed  with 
rows  of  round  grinding  teeth  in  the  palate  for  the  crushing  of  hard 
Crustacea  and  fishes  with  bony  scales.  In  very  fine  specimens  five 
rows,  which  were  placed  on  the  os  vomer  in  the  roof  of  the  mouth, 
remain  in  the  stone,  though  no  other  part  of  the  head  is  preserved  ; 
but  generally  the  teeth  are  loose,  and  were  in  that  state  termed 
Bufoniles  by  the  old  writers  (Llwyd,  &c.)  on  organic  remains.  (Buck- 
land's  '  Bridgewater  Treatise.')  The  fishes  of  this  genus  belong  to  the 
Oolitic  Strata. 

GYROGONITES  (yvpos,  round,  ycovla,  angle).  This  name  was  given 
by  Lamarck  to  small  fossil  bodies  found  in  fresh-water  tertiary  strata 
(Isle  of  Wight,  near  Paris,  &c),  under  the  supposition  that  they  were 
shells  of  Polythalamous  Cephalopoda.  ('  Animaux  sans  Vertebres,' 
torn,  vii.)  Lamarck  was  aware  that  his  opinion  was  contested,  and 
that  some  persons  imagined  the  small  globular  transversely  carinated 
Gyrogonites  were  the  seeds  of  an  aquatic  plant,  but  he  "  could  not 
believe  it."  It  was  however  demonstrated  in  the  '  Geological  Trans- 
actions '  (vol.  ii.,  second  series),  that  they  were  in  truth  the  fruits  of 
Chara,  a  genus  of  plants  found  in  many  fresh-water  ponds.  The  stem 
and  other  parts  of  this  plant  are  very  calcareous.  (Brongniart,  His- 
toire  des  Vegitaux  Fossiles,  article  '  Characece ;'  Lyell,  '  Memoir,'  in 
Geological  Transactions,  vol.  ii.,  new  series.) 

GYRO'LEPIS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the  New  Red- 
Sandstone  Strata  and  bone-beds  of  the  Lias.  There  are  three  British 
species.  (Agassiz.) 

GYRO'NCHUS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the  Oolite 
of  Stonesfield.  (Agassiz.) 

GYROPHORA.  [Lichens.] 

GYROPRI'STIS,  a  genus  of  Fossil  Placoid  Fishes,  from  the  Red- 
Sandstone  near  Belfast.  (Agassiz.) 

GYRO'STEUS,  a  genus  of  Fossil  Ganoid  Fishes,  from  the  Lias. 
(Agassiz.) 
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ABLABES. 


ABLABES,  a  genus  of  Colubrine  snakes,  the  species  of  which 
have  an  extensive  geographical  range.  There  are  several 
species  in  the  Himalaya  Mountains,  which  are  interesting  on 
account  of  their  mode  of  distribution,  different  species  charac- 
terising different  horizontal  zones.  Thus  A.  collaris  occurs  in 
the  plains  at  the  foot  of  the  Himalayas,  but  is  not  met  with 
higher  than  3400  feet  up  its  flanks.  A.  Rappii  lias  not  been  found 
below  about  5000  feet.  A.  Owenii,  which  was  formerly  consi- 
dered to  be  a  distinct  species,  is  now  known  to  be  the  young  of 
A.  Rappii.  The  adult  differs  from  the  young  as  regards  colour.  A. 
Rappii  is  uniformly  blackish  on  the  upper  surface  ;  while  A.  Owenii 
is  greyish  brown,  with  a  broad  black  collar  and  some  black 
transverse  blotches.  In  both,  the  under  parts  are  of  a  uniform 
yellow.  The  length  of  A.  Rappii  is  \Q\  inches  ;  that  of  A.  Owenii 
only  7f  inches.  There  are  seven  other  species  described  in  Dr. 
Giinther's  Monograph  on  the  Reptiles  of  British  India,  pub- 
lished by  the  Ray  Society.  Still  more  recently  ('Annals  of 
Natural  History,'  4th  series,  i.  p.  417)  the  same  author  has 
described  a  new  species,  A.  bistrigatus,  from  Pegu.  There  are 
three  species  living  in  Palestine,  viz.,  A.  coronella,  A.  rnodestus, 
and  A.  decemlineatus.  Nova  Scotia  also  has  a  representative  of 
the  genus  in  its  A.  punctatus. 

ABRAZITE,  a  mineral  belonging  to  the  zeolite  family.  Its 
composition  according  to  the  unitary  system  of  notation,  is  8 
(Ca  KO  Si  02)  +  4  Al2  03  Si  02  +  18  H2  0.  It  is  of  a  greyish 
white  colour,  transparent  or  translucent,  and  easily  soluble  in 
acids.  It  occurs  (frequently  with  phillipsite)  in  quadratic 
octahedrons,  which  are  sometimes  separate,  and.  sometimes 
aggregated  into  mammillated  masses.  It  has  been  found  in 
cavities  in  lava  at  Capo  di  Bove,  near  Rome,  on  Vesuvius,  and  at 
Aci  Castello  in  Sicily.    Hardness,  4-5  ;  specific  gravity,  2-265. 

In  the  mineralogical  articles  of  this  Supplement  the  chemical 
formulae  will  be  expressed,  unless  otherwise  stated,  according  to 
the  unitary  system  of  notation.  In  many  instances  two  formula} 
will  be  given,  the  one  being  that  assigned  to  it  in  Watt's 
'  Dictionary  of  Chemistry,'  and  the  other  a  shorter  mode  of  ex- 
pression adopted  here  on  account  of  its  simplicity  and  con- 
venience. Thus  the  short  expression  of  the  formula  given 
above  is  Ca  :  Al.  Si  04  -f-  2  H2  0.  Both  correspond  to  the 
same  per-centage  composition  which  in  this  case  would  be  as 
expressed  in  column  1,  while  the  result  obtained  by  actual 
analysis  by  Marignac  is  shown  under  column  2. 

Silica   33-3  .      .      .  35-88 

Alumina  31-4  .      .       .  27-23 

Lime     ......  155  .       .       .  1312 

Potash  —  .      .  .2-85 

Water  20  ...  21-10 

If  the  water  be  excluded,  the  proportions  of  the  other  ingre- 
dients are  the  same  as  in  anorthite,  a  felspar  which,  like  abrazite, 
is  met  with  in  the  cavities  of  old  lava  flows. 

ACADIOLITE,  a  variety  of  chabasite  TChabasite,  E.  C.  and 
E.  C.  S.]. 

ACALEPH.E  [E.C.  vol.  i.  cols.  23—48].  The  great  bulk  of  the 
supplementary  remarks  which  we  have  to  make  respecting  this 
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group  will  be  found  under  Hydrozoa,  E.  C.  S.  ;  but  a  few  lines 
may  be  given  here  in  order  to  contrast  the  present  state  of  our 
knowledge  with  the  general  ideas  contained  in  the  old  article. 

The  old  article  affords  a  good  illustration  of  the  confusion 
which  results  from  the  incomplete  examination  of  animals, 
which  is,  unfortunately,  sometimes  thought  to  be  sufficient  to 
give  an  observer  a  right  to  name  a  species.    Under  the  article 
Hydrozoa,  E.  C.  S.,  is  indicated  how  former  observers  have 
referred  to  corresponding  parts  of  the  different  species  as  being 
sometimes  behind,  sometimes  in  front,  sometimes  uppermost,  and 
sometimes  lowermost,  although  in  reality  these  may  in  every  case 
have  the  same  relative  position  to  the  other  parts  of  the  animal. 
The  difficulties  under  which  the  knowledge  was  obtained  may 
be  a  pardonable  excuse  for  the  error,  but  nevertheless  the 
error  was  none  the  less  a  source*  of  confusion.    It  was  much  the 
same  as  if  a  student  of  the  Vertebrata  were  to  call  that  part 
the  back  which  was  generally  farthest  away  from  the  ground, 
and  to  describe  the  sloth  as  having  its  legs  situated  on  its  dorsal 
side,  because  it  generally  travels  in  the  position  shown  in  the 
article  Bradypus,  E.  C.  vol.  i.  col.  646;  or  to  refer  to  the  inflated 
spiny-covered  stomach  of  the  sun-fish  as  being  its  back,  because 
it  is  usually  uppermost.     Such  mistakes  would  not  be  made  by 
anyone  who  had  carefully  studied  the  structural  plan  upon 
which  these  creatures  have  been  formed,  or  who  had  acquired  a 
fair  knowledge  of  the  changes  of  shape  through  which  the  indivi- 
duals of  a  species  pass  between  their  birth  and  ultimate  decay.  The 
neglect  to  acquire  the  latter  kind  of  knowledge  before  imposing 
specific,  generic,  and  other  names  upon  the  specimens  found,  has 
given  rise  to  many  of  the  misconceptions  in  the  Cyclopaedia 
article.    The  genera  there  noticed  are  for  the  most  part  described 
and  figured  as  though  they  were  independent  forms,  although 
they  are  simply  the  adult  states  or  reproductive  zooids  of  other 
zooids,  which  have  other  generic  names,  and  many  of  which 
are  grouped  under  the  suborder  Hydroida  of  Johnston.  For 
example,  under  Hydroida,  E.  C,  there  is  mentioned  a  genus 
Coryne,  and  under  Acaleph^e  another  genus  Oceania.  Accord- 
ing to  the  classification,  the  two  names  do  not  belong  to  the  same 
class  nor  even  order  of  beings,  although  we  now  know  that 
some  species  of  Coryne  are  simply  Oceania;  at  an  early  stage 
of  development.    The  mistake  would  be  paralleled  if  an  ento- 
mologist were  to  classify  butterflies  in  one  order  and  their 
caterpillars  in  another.    Another  source  of  confusion  has  been 
the  raising  to  generic  distinction  the  separated  halves  of  many  of 
the  Diphyda>.    In  the  Cyclopaedia  it  will  be  noticed  that  this 
family  is  divided  into  two  sections,  under  one  of  which  are 
grouped  the  so-called  monogastric  genera,  and  under  the  other 
those  which  have  two  distinct  cavities.    Many  of  the  former 
are  known  to  be,  while  probably  all  are,  the  detached  portions  of 
zooids  of  the  polygastrie  diphydse.    At  present  it  is  not  known 
to  what  genera  they  are  to  be  assigned,  so  that  for  the  present  it 
has  been  proposed  to  call  them  Diphyo-zooids  until  more  accurate 
information  shall  enable  us  to  discard  the  generic  names  which 
they  now  bear.    For  instance  the  Cuboides  vitreus,  Calpe  pen- 
tagona,  Abyla  trigona,  Pyramis  tetragona  of  the  Cyclopaedia, 
the  representatives  of  four  genera,  are  probably  fragments  and 
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different  states  of  one  and  the  same  species — Abyla  pentagona. 
Notwithstanding  all  we  have  said,  there  still  remains  much  in 
the  article  worth  consideration.  The  figures  are  for  the  most 
part  fair  representations  of  the  ohjccts  they  are  intended  for, 
although  in  one  or  two  cases  they  do  not  quite  express  the 
appearance  of  the  living  animals,  from  having  heen  drawn 
probably  from  specimens  preserved  in  spirits  of  wine  :  as,  for 
instance,  the  figure  referred  to  Physalus  pelagicus = Phy solid 
pelagica.  The  descriptions  are  correct  if  care  be  taken  to  assign 
the  proper  names  to  the  parts  described,  which  may  be  ascer- 
tained by  reference  to  Hyd-rozoa,  E.  C.  S.  We  may  notice 
that  Noctiluca  and  Doliolum  do  not  belong  to  the  Acalcphcc: 
the  former  appertains  to  the  Infusoria,  and  the  latter  to  the 
Molluscan  sub-kingdom.  Other  genera  are  also  now  assigned  to 
other  places  in  the  classificatory  system  :  thus  Beroe,  Calymma, 
Callianira,  and  Cestwrn,  are  all  members  of  the  order  Ctcnophora 
in  the  allied  class  Actinozoa. 

ACANTHODES.  The  information  in  E.  C.  concerning  this 
genus  consists  of  a  few  facts  scattered  amongst  several  articles  in 
the  following  places,  viz.,  E.  C.  vol.  i.  col.  49  ;  ii.  28 ;  825 ;  andiv. 
col.  1G0.  The  genus  is  an  interesting  one,  inasmuch  as  it  pre- 
sents a  combination  of  characters  which  are  subdivided,  and 
distributed  amongst  several  orders  of  existing  fishes.  All  the 
species  have  an  elongated  form,  a  strongly  heterocercal  tail,  a 
large  pendent  belly,  and  a  prominent  lower  jaw.  The  body  is 
covered  with  exceedingly  minute  rhomboidal  plates,  in  simple 
apposition  with  one  another,  and  not  interlocked  together.  They 
possessed  large  pectoral  fins,  and  a  well-developed  caudal  fin  ; 
also  dorsal,  anal,  and  ventral  fins,  the  lost  being  generally  very 
small,  and,  indeed,  it  is  seldom  that  any  signs  of  them  are  to  be 
detected  in  most  fossil  specimens.  The  anterior  margin  of  most 
of  the  fins  are  strengthened  by  long  stout  spines.  In  many  cases 
the  spines  are  broad,  scimitar-shaped,  and  provided  with  deep 
grooves.  The  pectoral  spines,  which  are  the  largest,  are  articu- 
lated to  the  strong  T-shaped  coracoids,  a  peculiarity  said  to  be 
characteristic  of  AcanthodCs,  and  those  genera  which  with  it  con- 
stitute the  Acanthoclidcc.  Although  numerous  specimens  have 
been  discovered,  not  one  has  had  the  anterior  parts  of  the  fish 
WL-11  preserved.  Generally  the  head  is  represented  by  a  mere 
impression,  without  any  distinct  traces  of  ossified  parts ;  but 
occasionally  a  few  of  the  bones  are  to  be  seen  so  crushed  and  dis- 
located, that  it  is  difficult  to  form  a  correct  idea  of  their  relative 
positions  and  the  general  form  of  the  head.  The  head  would 
seem  to  have  been  broad  and  depressed ;  the  skeleton  cartilaginous ; 
and  the  branchiae  unprotected  by  any  opercular  covering.  The 
preservation  of  the  specimens  is  mainly  due  to  the  body  having 
been  covered  with  dermal  scales  of  gonoin.  The  species  varied  in 
size  from  less  than  an  inch  to  probably  nearly  three  feet  in  length  ; 
and  flourished  in  the  waters  which  formerly  occupied  the  area  of 
Western  Europe  from  the  period  of  the  Old  Red  Sandstone  up 
to  the  Permian,  or  the  close  of  the  Palaeozoic  epoch.  A.  Mitchellii 
occurs  in  the  lower  part  of  the  Old  Red  Sandstone  ;  A.  coriaceus, 
A.  Peachii,  and  A.  pusillus  are  found  in  the  middle  part  of  the 
same  formation  ;  and  none  of  the  four  appear  to  have  been  yet 
discovered  out  of  Scotland.  A.  Bronnii  abounds  in  the  nodules 
of  carbonate  of  iron  in  the  coal  measures  of  Belgium,  and  is 
associated  with  Amblijpterus  macropterus,  specimens  of  which 
may  be  gathered  in  hundreds.  A.  sulcatus  occurs  in  similar 
nodules  in  the  coal  measures  near  Edinburgh.  A.  Wardi,  and 
probably  several  other  species  not  yet  described,  have  been  found 
in  considerable  numbers  in  the  coal  measures  of  North  Stafford- 
shire. Lastly,  A.  r/racilis  is  reported  from  the  Permian  strata  at 
Klein  Neiidorf.  There  are  several  circumstances  connected  with 
these  fishes,  such  as  the  stratigiaphical  mode  of  occurrence,  and 
the  scantiness  of  the  dermal  armour,  especially  about  the  head,  as 
compared  with  allied  genera,  which  indicate  that  most  probably 
all  the  species  were  inhabitants  of  fresh  waters.  The  general 
form  of  the  body,  the  depressed  head,  and  other  features,  remind 
one  not  a  little  of  the  Silurus  glanis,  which  dwells  at  the  present 
day  in  the  rivers  of  Western  Europe.  The  genus  Silurus  belongs 
to  quite  a  different  order  from  Acanthodes ;  still  it  is  interesting 
to  find  certain  external  characters  possessed  by  genera  which 
probably  differed  widely  in  physiological  structure. 

(Agassiz,  Poissons  Fossiks,  ii.  p.  19 ;  Egerton,  Q.  J.  Geol.  Soc. 
xxii.  p.  468.) 

ACANTHOPHIS  [E.  C.  vol.  i.  cols.  49,  50].  This  genus  of 
snakes,  which  until  lately  was  only  represented  by  Australian 
species,  has  recently  been  discovered  in  the  Isle  of  Oeram.  A. 
antarctica,  is  very  common  near  Sydney,  and  has  been  met  with 
in  almost  every  part  of  Australia.  A.  cerastinus  is  also  Austra- 
lian, but  its  range  is  probably  very  extensive,  since  specimens 


liave  been  discovered  in  Ceram  which  differ  from  those  of  Aus- 
tralia in  colouration  only.  Dr.  Gunther  regards  the  Ceramcse 
individuals  as  forming  a  variety  only  of  A.  cerastinus. 

ACANTHOPTERYGII  [E.  C.  vol.  i.  col.  50].  Professor  Owen 
recognises  ten  orders  of  fishes,  of  which  the  Acanthopterygii  con- 
stitute the  fifth.  He  divides  it  into  two  suborders,  viz.,  the 
Pharyngognathi  and  Acanthoptcri  veri,  and  19  families,  most  of 
which  are  the  same  as  proposed  by  Cuvier.  One  of  the  most 
recent  classifications  of  the  order  is  that  of  Dr.  Gunther,  which 
we  subjoin;  His  definition  of  the  order  runs  tfms  : — Part  of  the 
rays  of  the  dorsal,  anal,  and  ventral  fins  not  articulated,  forming 
spines.  The  inferior  pharyngeal  bones  separated.  Air  bladder, 
it  present,  without  pneumatic  duct.  Professor  Owen  adopts  the 
same  definition,  but  has  in  addition  :  endoskeleton  ossified  ; 
exoskeleton  in  most  as  ctenoid  scales;  ventral  fins,  in  most, 
beneath  or  in  advance  of  the  pectoral.  In  Dr.  Giinther's  synopsis 
('  Catalogue  of  the  Fishes  in  the  British  Museum,'  vol.  3),  the 
Acauthopteri  veri  are  arranged  in  five  great  groups. 

I. 

A  soft  dorsal  and  an  anal  fin.  Vent  remote  from  the  extremity 
of  the  tail  and  behind  the  ventral  fins,  if  they  are  preseut. 

First  Division.    Acanthopterygii  perciformes. 

Body  more  or  less  compressed,  elevated  or  oblong,  not  elongate. 
No  prominent  anal  papilla ;  no  superb  ranch  ial  organ.  Dorsal 
fin,  or  fins,  occupying  the  greater  portion  of  the  back  ;  spinous 
dorsal  well  developed,  generally  with  stiff  spines,  of  moderate 
extent,  rather  larger  than,  or  as  long  as  the  soft ;  (exceptions — 
Bhypticus,  Centrarchus  sparoides ;  Hypcroglypha) ;  the  soft  anal 
similar  to  the  soft  dorsal,  of  moderate  extent,  or  rather  short ; 
(exceptions — Haplodactylus,  some  species  of  Ghilodactylus,  Latis). 
Ventrals  thoracic  ;  always  present,  with  one  spine  and  with  five 
or  four  rays  well  developed. 

I.  Ventral  one-fifth,  rarely  one-fourth  ;  no  bony  stay  for  the 

preoperculum.    A  lateral  line. 

A.  Lateral  line  uninterrupted  (except  in  Ambassis  interrupta 

and  buruensis) ;  neither  trenchant  teeth  nor  molars  ; 
no  barbels  at  the  throat.  Lower  pectoral  rays 
branched. 

a.  Teeth  on  the  palate  (except  in  Prionodes) ;  ventral  fins 

not  scaly       ......  Percidce. 

b.  Palate  toothless  (except  in  some  species  of  Therapon)  ; 

body  oblong,  or,  if  elevated,  with  the  ventral  fins 
scaleless     .....  Pristipomatida: 

c.  Ventral  fins  scaly ;  body  elevated,  or,  if  oblong,  with 

setiform  teeth  in  the  jaws,  or  villiform  bands  on  the 
palate  Squamipennes. 

B.  Lateral  line  interrupted      ....  Nandida. 

C.  A  pair  of  moveable -barbels  at  the  throat      .  Mullidce. 

D.  Either  a  series  of  trenchant  teeth  in  the  jaws  or  molars 

on  the  sides  Sparidce. 

E.  Teeth  of  the  jaws  confluent  into  a  cutting  lamella  . 

Hoplognathidic. 

F.  Lower  pectoral  rays  not  branched  ;  neither  trenchant 

teeth  nor  molars  in  the  jaw      .       .    .  Cirrhitidce. 

II.  A  bony  stay  for  the  angle  of  the  preoperculum,  which  is 

armed,  the  bone  arising  from  the  infraorbital  ring 

Scorpxnina. 

III.  Lateral  line  absent ;  a  long  spinous  anal  fin  Polyccntridw. 

IV.  Ventral  fin  with  an  outer  and  inner  spine  (1 — 4—1). 

Teuthididce. 

Second  Division.    Acanth.  bcryciformes. 
Body  compressed,  oblong  or  elevated  ;  head  -with  large  muci- 
ferous  cavities  covered  with  thin  skin  only.    Ventral  tins  tho- 
racic, with  one  spine  and  more  than  five  soft  rays  ;  in  Monocentris 
with  only  two.    It  comprises  but  one  family    .       .  Bcrycidce. 

Third  Division.    Acanth.  kurtiformes. 
One  dorsal  fin  only,  much  shorter  than  the  anal,  which  is  long. 
No  superbranchial  organ.    One  family  only     .       .  Kurtida: 

Fourth  Division.    Acanth.  iwlynemiformes. 
Two  rather  short  dorsal  fins,  somewhat  remote  from  each 
other  ;  free  filaments  at  the  humeral  arch  below  the  pectoral ; 
head  with  the  muciferous  system  well  developed  ;  aspect  sciamoid. 
This  also  has  one  family  only      ....  Polynemidce. 

Fifth  Division.    Acanth.  sciwniformcs. 
The  soft  dorsal  is  more,  generally  much  more,  developed  than 
the  spinous.    No  pectoral  filaments  ;  head  with  the  muciferous 
system  well  developed.    One  family  only        .       .  Sciainidce. 
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Sixth  Division.    Acanth.  xiphiiformes. 

The  upper  jaw  is  produced  into  a  long  cuneiform  weapon. 
Contains  but  one  family — Xiphiidw. 

Seventh  Division.    Acanth.  trichiniiformes. 

Body  elongate,  compressed  or  band  like  ;  cleft  of  the  mouth 
wide,  with  several  strong  teeth  in  the  jaws  on  the  palate.  The 
spinous  and  soft  portions  of  the  dorsal  fin  and  the  anal  are  of 
nearly  equal  extent,  long,  many  rayed,  sometimes  terminating 
in  finlets  ;  caudal  fin  forked,  if  present. 

There  is  but  one  family    .....  Trichiniidce. 

Eighth  Division.    Acanth.  cotto-scombriformes. 

Spines  developed  in  one  of  the  fins  at  least.  Dorsal  fins  either 
continuous  or  close  together ;  the  spinous  dorsals,  if  present,  always 
short,  sometimes  modified  into  tentacles  or  into  a  suctorial  disk  ; 
soft  dorsal  always  long,  if  the  spinoxis  is  absent  (except  in  Asphi- 
dophoroidcs)  ;  and  similarly  developed  in  the  soft  dorsal,  and 
both  generally  much  larger  than  the  spinous  (except  in  some 
species  of  Agonus),  and  sometimes  terminating  in  finlets.  Ven- 
trals  thoracic  or  jugular,  if  present,  never  modified  into  an 
adhesive  apparatirs.    No  prominent  anal  papilla. 

I.  One  dorsal  fm,  with  several  pungent  spines  anteriorly  ;  one 

or  more  bony  spines  on  each  side  of  the  tail ;  teeth 
compressed,  truncated  or  lobated,'  closely  set  in  a 
single  series  Acronuridce. 

II.  Structure  of  the  skeleton  firm  ;  no  bony  stay  for  the  pre- 

operculum  ;  teeth  conical  or  triangular,  if  present. 

A.  The  spinous  portion  of  the  dorsal  present,  sometimes 

rudimentary.  Body  compressed,  oblong  or  elevated. 
Vertebrae  w.    Sometimes  one  or  two  less  than  24 

'  Garangidce. 

B.  Body  elevated  with  two  distinct  divisions  of  the  dorsal 

„T     ,      10+x  „  . 

nn.    Vertebra)   ....  Giittina. 

14+y  _  J 

C.  Dorsal  fin  without  a  distinct  spinous  portion  ;  head  and 

body  compressed.    Vertebra?  ^_|_^- 

a.  Toothed  processes  extend  into  the  oesophagus 

Stromateina. 

b.  No  teeth  in  the  oesophagus  .       .       .  Coryphcenina. 

D.  Two   dorsal    fins  ;   sometimes  finlets  ;  caudalforked. 

Scales  cycloid  of  moderate  size.    Vertebrae  -tt-t— • 

14+7/ 

Nomeina. 

E.  Two  dorsal  fins  ;  either  finlets,  or  the  spinous  dorsal 

composed  of  free  spines  or  modified  into  a  suctorial 
disk,  or  the  ventrals  jugular  and  composed  of  four 
rays.    Scales  none,  or  very  smooth.      .  Scombrina. 

F.  Body  more  or  less  elongate.    A  spinous  dorsal  or  portion 

of  the  dorsal  generally  distinct,  its  spines  being  con- 
nected by  a  membrane  ;  finlets  none  ;  caudal  not 
forked ;  ventrals  composed  of  one  spine  and  five 
soft  rays.  Pyloric  appendages  none,  or  in  small  or 
moderate  number. 

10  or  10+a;  „    ,  .  . , 

a.  Vertebrae   ;   .       .       .    .  Trachtnidcr. 

14+j/ 

b.  Vertebrae  \^  Malacanthidcc. 

G.  The  dorsal  spines  present,  composed  of  a  few  pungent 

spines  ;  ventrals  jugular  i  .    .  Patrachidce 

H.  The  spinous  dorsal  advanced  on  the  head  and  more  or 

less  modified  into  tentacles  .       .  Pediculati. 

III.  A  bony  stay  for  the  angle  of  the  preoperculum,  which  is 

armed,  the  bone  arising  from  the  infraorbital  ring. 

A.  Body  naked  or  covered  with  ordinary  scales  or  incom- 

pletely cuirassed  with  a  single  series  of  plate-like 
scales    ........  Gottina. 

B.  Body  completely  cuirassed  by  bony  keeled  plates  or 

scales   .  Gataphracti. 

IV.  Skeleton  soft  Cormcphoridcc. 

Ninth  Division.    Acanth.  gobiiformes. 

The  spinous  dorsal,  or  spinous  portion  of  the  dorsal,  is  always 
present  (Lucio-gobius  is  an  exception),  short,  either  composed  of 
flexible  spines,  or  much  less  developed  than  the  soft  ;  the  soft 
dorsal  and.  anal  of  equal  extent.  Ventrals,  thoracic  or  jugular,  if 
present,  composed  of  one  spine,  and  five,  rarely  four,  soft  rays. 
A  prominent  anal  papilla  (except  in  Astcropteryx). 

I.  Anal  spines  0 — 2  ;  ventral  fins. 


A.  Ventrals  entirely  modified  into  a  perfect  disk  adherent 

to  the  belly  Discoboli. 

B.  Ventrals  with  the  rays  always   distinct ;  sometimes 

united  into  one  fin    .       .       .       .       .  Gobiidce. 
II.  Anal  spines  six  ;  ventral  fins  none      .       .  Oxudescida: 

Tenth  Division.    Acanth.  blcnniiformes. 

Body  low,  subcylindrical  or  compressed,  elongate,  rarely 
oblong,  as  in  Patuelus.  Dorsal  fin  very  long  ;  the  spinous  por- 
tion of  the  dorsal,  if  distinct,  is  very  long,  as  well  developed  as 
the  soft,  or  much  more  (except  in  Zoarces) ;  sometimes  the  whole 
composed  of  spines  only,  and  more  or  less  long :  caudal  subtrun- 
cated  or  rounded,  if  present ;  ventrals  thoracic  or  jugular,  if 
present. 

I.  Body  band-like  :  no  bony  stay  for  the  preoperculum  . 

Gepolidm. 

II.  Ventrals  jugular,  \  Trichonotidce. 

III.  A  bony  stay  for  the  angle  of  the  preoperculum,  the  bone 

arising  from  the  infraorbital  ring    .    Hctcrolepidina . 

IV.  Ventrals  jugular  (except  in  Pseudoblcnnius),  composed  of 

few  rays,  if  present ;  a  prominent  anal  papilla  ;  and 
spines  none,  or  in  very  small  number    .  Blcnniidw. 

V.  Anal  spines  numerous   ....  Acanthochinidce. 

VI.  Ventrals  none ;  no  prominent  anal  papilla ;  body  eel- 

like ;  numerous  free  dorsal  spines  Mastacentrelidw. 

Eleventh  Division.    Acanth.  mugiliformes. 

Two  dorsal  fins  more  or  less  remote  from  each  other  ;  the  an- 
terior either  short,  like  the  posterior,  or  composed  of  feeble 
spines  ;  ventral  fins  well  developed,  \,  abdominal. 

I.  Dentition  strong.    Vertebrae  24  .       .       .  Sphyrcenidce. 

10+cc 

II.  Vertebra?  ; — .  Dentition  feeble  or  of  moderate  strength. 

10+?/ 

A  thcrinidce. 

III.  Dentition  feeble.    Vertebrae,  24  .       .  Mugilidce. 

Twelfth  Division.    Acanth.  gasteroslei formes. 

The  spinous  dorsal  is  composed  of  isolated  spines,  if  present ; 
the  ventrals  have  an  abdominal  position  in  consequence  of  the 
prolongation  of  the  pubic  bones,  which  are  attached  to  the 
humeral  arch. 

I.  Ventral  joined  to  the  pubic  bone,  with  a  spine  and  with  a 

few  rudimentary  rays       .       .       .  Gasterosteidcc. 

II.  Ventral  remote  from  the  pubic  bone  ;  with  six  soft  rays  . 

Fistulariadw. 
Thirteenth  Division.    Acanth.  ccntrisciformes. 
Two  dorsal  fins,  the  spinous  short,  the  soft  and  the  anal  of 
moderate  extent.     Ventral  fins  truly  abdominal,  imperfectly 
developed  Gentriscida;. 

Fourteenth  Division.    Acanth.  gobiesociformes. 

No  spinous  dorsal ;  the  soft  and  the  anal  short  or  of  moderate 
length  ;  situated  on  the  tail ;  ventral  fins  subjugular,  J-,  with 
an  adhesive  apparatus  between  them  entirely  absent.  Body 
naked. 

I.  An  adhesive  apparatus  between  the  ventrals  .  Gobicsocidce. 

II.  Ventrals  none  Psychrolatidcc. 

Fifteenth  Division.    Acanth.  chamiformes. 

Body  elongate,  covered  with  scales  of  moderate  size  ;  no  spine 
on  any  of  the  fins  ;  dorsal  and  anal  long.  No  superbranchial 
organ,  only  a  long  prominence  on  the  interior  surface  of  the 
epitympanic  bone. 

Consists  of  one  family  only — Ophioccphalidcc. 

Sixteenth  Division.    Acanth.  lahjrinthibranchii. 

Body  compressed,  oblong  or  elevated,  with  scales  of  moderate 
size.  A  superbranchial  organ  in  a  cavity  accessory  to  that  of  the 
gills,  for  the  purpose  of  retaining  water. 

I.  Dorsal  or  anal  spines  present ;  sometimes  in  great  number. 

Labyrinthici. 

II.  Neither  dorsal  nor  anal  spines       .      .  Luciocephalidw. 

II. 

Dorsal  and  anal  fins  developed. 
Only  one  family  . 

III. 

Body  riband-shaped  with  the  vent  near  its  extremity;  a  short 
anal  behind  the  vent ;  dorsal  as  long  as  the  body. 

Only  one  family  Lopholidxv, 

B  2 


Vent  in  front  of  the  ventrals. 

.  Aphredodcrida;. 
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IV. 

Anal  absent ;  caudal  rudimentary  or  not  in  the  longitudinal 
axis  of  the  fish.    Skeleton  soft. 

Only  one  family  with  feeble  dentition         .     Tr  achy pter  idee. 
V. 

A  soft  dorsal  is  absent  or  quite  rudimentary  ;  ventrals  abdo- 
minal, composed  of  several  inarticulated  and  articulated  rays. 
Only  one  family        ......  Notacanthi. 

ACHERONTIA.    [Sphingid*:,  E.  C] 

ACHIRITE,  a  synonym  of  Dioptase,  a  silicate  of  copper.  It 
was  so  named  alter  Achir  Mamed,  a  Buchanan  merchant. 

ACHROITE,  a  term  for  the  colourless  Tourmalines. 

ACICULA  (Hartmann,  1821),  a  genus  of  Mollusca  belonging 
to  the  order  Pulmonata  operculata,  or  those  species  which  breathe 
air  by  means  of  lungs,  and  are  at  the  same  time  provided  with 
an  operculum.  The  shell  is  almost  imperforate,  and  of  a  subcy- 
lindrical  form  ;  the  margin  of  the  aperture  is  somewhat  thick- 
ened, and  forms  a  thin  collar  where  it  meets  the  previous  whorl. 
The  operculum  is  thin,  transparent,  and  contains  but  few 
whorls.  As  in  the  other  genera  belonging  to  the  same  family, 
viz.,  the  TruncateUidw,  the  proboscis  is  bilobed  ;  the  tentacles 
are  flat  and  slightly  triangular  ;  and  the  eyes,  which  are  sessile, 
are  situated  at  the  base  of  the  hinder  side  of  the  tentacles.  The 
species  generally  occur  in  moist  or  marshy  localities,  and  are 
mostly  restricted  to  Europe.  The  known  species  number  about 
twelve.  There  is  one  living  British  species,  viz.,  A.  fusca,  which  is 
also  found  in  the  pliocene  strata  of  Copford,  Essex ;  four  or  five 
species  occur  in  France  and  Spam  ;  two  have  been  met  with  in 
Algeria  ;  one  in  Sicily,  and  the  others  occur  in  Germany.  One 
species  lives  on  leaves  in  Vanicoro.  This  genus  has  some  resem- 
blance to  Geomelania,  which  is  entirely  restricted  to  the  New 
World.  The  term  Acicula  has  been  applied  to  two  other  genera 
of  Mollusca  ;  Blainville  used  it  for  what  is  now  called  Achatina; 
and  Risso  for  the  genus  which  has  since  been  named  Ccecilia- 
nella. 

ACICTJLITE,  or  needle  ore,  a  native  Sulphide  of  Bismuth. 
[Bismuth,  E.  C.l 

ACTINIADiE.    [Actinozoa,  E.  C.  S.] 

ACTINOPHRYS,  a  genus  belonging  to  the  sub-kingdom 
Protozoa,  one  form  of  which,  A.  sol,  may  be  regarded  as  the  most 
characteristic  type  of  the  order  Radiolaria.  The  Actinophrys  is 
usually  spherical  in  form,  and  between  and  ^  of  an  inch  in 
diameter.  It  is  closely  allied  to  the  Amoeba  [Amceba,  E.  C.  S.] 
both  by  its  structure  and  mode  of  feeding,  but  differs  from  it  in 
several  important  particulars.    The  Actinophrys  apparently  has 


Fig.  1.— C,  Actinophrys  sol.    B,  B',  Thalasskolla  morum.   A,  D,  Thalasskolla 
punctata.    (After  Carpenter.) 


little  or  no  power  of  spontaneously  moving  from  place  to  place. 
It  obtains  its  food  by  means  of  long  processes,  or  pseudopodia 
radiating  from  all  parts  of  the  body  ;  hence  the  name,  A.  sol, 
given  to  one  species.  The  pseudopodia  are  long  and  generally 
extended.  "When  they  are  retracted,  which  happens  but  rarely, 
the  Actinophrys  is  indistinguishable  from  an  Amoeba  in  a  similar 
condition.  The  way  in  which  active  animals  are"  caught  and 
gradually  drawn  into  the  body  of  the  Actinophrys  has  been 
detailed  under  Infusoria.  E.  0.  vol.  iii.  col.  239. 


The  Actinophrys,  like  the  Amoeba,  is  not  quite  homogeneous  ; 
it  consists  of  a  fluid  inner  portion  or  endosarc,  and  an  outer 
firmer  portion  or  ectosarc,  which  gradually  merge  into  one  an- 
other, so  that  they  cannot  be  separated  by  any  definite  boundary 
line.  The  endosarc  is  distinguished  by  its  greater  fluidity,  and 
by  the  coloured  granular  particles  and  vacuoles  or  clear  spaces  it 
contains.  The  pseudopodia  arise  from  the  ectosarc  alone.  When 
the  food  is  ingested  it  occupies  one  or  more  of  the  vacuoles, 
where  it  is  gradually  digested,  and  incorporated  with  the, general 
substance  of  the  body.  The  process  of  digestion  occupies  some 
hours,  and  while  it  proceeds  the  mass  of  the  endosarc,  with  its 
included  vacuoles,  keeps  up  a  slow  circulatory  movement. 

There  is  a  well  defined  contractile  vesicle.  It  consists  of  a 
pellucid  vesicular  spherical  body,  the  central  portion  of  which  is 
occupied  by  a  number  of  granular  particles.  Its  size  varies,  but 
sometimes  it  is  as  much  as  one-third  the  bulk  of  the  animal  itself. 
It  is  in  constant  motion ;  at  one  time  it  may  be  scarcely 
visible,  but  if  watched  it  may  be  seen  to  gradually  rise  until  it 
projects  as  a  rounded  prominence  beyond  the  line  of  the  body, 
as  in  fig.  1,  C.  When  at  its  utmost  expansion  it  resembles  a  soap 
bubble,  and  is  readily  distinguished  by  its  transparency.  Sud- 
denly it  contracts,  and  resumes  its  smallest  dimensions.  This 
remarkable  alternation  of  slow  upheaval  and  rapid  depression 
has  been  observed  to  continue  with  astonishing  regularity  for 
hours  together.  The  fluid  with  wluch  it  is  filled  is  probably 
propelled  into  the  vacuoles.  The  vacuoles  also  expand  and  con- 
tract, but  the  contractile  vesicle  is  distinguished  Irom  them  by 
its  constancy  of  position,  its  sharper  outline,  and  the  rhythmical 
regularity  of  its  pulsations.  Professor  Clark  says  the  vacuoles 
are  true  cells. 

But  little  is  known  respecting  the  methods  of  reproduction. 
Frequently,  however,  an  Actinophrys  may  be  seen  to  be  so  con- 
stricted about  the  middle  as  to  resemble  an  hour-glass  in  form  ; 
the  connecting  portion  gradually  thins  until  the  two  halves 
separate,  each  with  its  contractile  vesicle.  Certain  appearances 
have  been  noticed  "by  Mr.  Carter,  which  may  ultimately  prove 
to  be  in  some  way  connected  with  a  true  sexual  process  of  repro- 
duction. These  appearances  consist  of  an  aggregation  of  gra- 
nules in  the  vesicular  portion  of  the  contractile  vesicle,  which 
undergoes  successive  binary  subdivisions, 'and  ultimately  breaks 
up  into  segments.  The  segments  acquire  a  globular  form,  which 
they  retain  until  the  granules  of  which  they  are  composed 
are  endowed  with  powers  of  locomotion,  when  they  separate  from 
each  other. 

Actinophrys  forms  the  typical  genus  in  the  family  Actino- 
phryna.  The  other  genera  differ  somewhat  from  it  in  structure. 
Thus  in  Trichodiscus  the  pseudopodia  are  arranged  in  a  single 
zdhe  round  the  thickest  portion  of  the  body,  which  is  spheroidal 
in  form.  In  Plagiophrys  they  are  developed  at  one  portion  only, 
the  remainder  of  the  body  being  enveloped  in  a  flexible  mem- 
branous lining.  In  this  respect  we  have  an  easy  transition  to 
Euglypha  with  its  flask-shaped  test,  which  in  some  species  is 
beautifully  sculptured. 

We  may  here  also  notice  the  families  Acanthometrina,  Poly- 
cystina,  and  Thalassicollina,  which  appear  to  possess  the  struc- 
ture  of  Actinophrys  with  the  addition  of  a  siliceous  skeleton  or 
framework. 

In  the  Acanthometrince  the  body  is  spherical,  and  composed  of 
an  outer  layer  or  ectosarc,  which  encloses  an  inner  less  tenacious 
portion,  or  endosarc.  The  latter  contains  a  number  of  yellow 
globules,  like  those  in  Thalassicolla,  which  are  turned  brown  by 
iodine,  black  by  subsequent  treatment  with  sulphuric  acid,  and 
green  when  treated  with  hydrochloric  acid  alone.  The  rest  of 
the  body  turns  bright  yellow  under  the  double  action  of  the 
iodine  and  sulphuric  acid.  In  some  Acanthometrinoe  the  central 
portion  of  the  body  is  occupied  by  a  substance  which  is  bright 
crimson  when  viewed  with  the  naked  eye,  but  reddish  purple 
when  looked  at  under  the  microscope  by  transmitted  light.  The 
skeleton  consists  of  a  series  of  spines  regularly  arranged  about  a 
common  centre.  They  are  grooved  at  the  base ;  the  groove 
gradually  passes  into  a  canal,  which  perforates  the  remainder  of 
the  spine.  Some  of  the  pseudopodia  issue  from  the  endosarc, 
traverse  the  tubular  spine  and  emerge  at  its  apex ;  others  pierce 
the  ectosarc  in  the  spaces  between  the  spines. 

The  Polycystince  resemble  Actinophrys  in  having  tapering 
pseudopodia  arranged  radially  and  separated  from  each  other. 
They  are  characterised  by  their  beautiful  siliceous  envelopes, 
which  occur  so  abundantly  in  the  ooze  from  the  deepest  parts  ot 
the  Atlantic.  They  have  also  been  found  in  the  Mediterranean, 
and  sparingly  in  some  parts  of  the  South  Sea.  But  the  living 
are  far  less  numerous  than  the  fossil  species,  which  occur  in  the 
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tertiary  formations.  Ehrenberg  has  described  nearly  300  forms 
from  a  tertiary  deposit  in  the  island  of  Barbadoes ;  which 
although  ranked  as  species,  it  is  probable  that  a  more  careful 
examination  will  prove  to  be  simply  varieties  of  a  few  species 
only. 

We  know  but  little  of  the  animals  to  which  these  shells 
1  iclong :  the  sarcode  body  is  believed  to  occupy  the  upper 
portion  only  of  the  cavity,  the  pseudopodia  being  protruded 
through  the  foramina. 

The  Thalassicollina;  include  a  group  of  animals  found  floating 
passively  near  the  surface  of  the  ocean.  Although  abundant 
in  most  seas,  but  little  attention  had  been  given  to  them  prior 
to  1851.  The  few  forms  known  have  been  divided  by  Professor 
Midler  into  the  simple  and  aggregate.  Tlialassicolla  morum, 
fig.  1,  B,  B',  is  an  example  of  the  first  division,  and  Thalassicolla 
punctata,  fig.  1,  A  D,  is  an  example  of  the  second.  In  T. 
nucleata  there  is  a  spherical  central  vesicle,  an  inner  fluid 
portion,  and  an  outer  strong  and  elastic  membrane.  In  the 
fluid  interior  are  a  number  of  dark  granules.  Throughout  both 
these  parts  are  numerous  vacuoles  of  various  sizes,  the  larger 
ones  being  outermost.  Scattered  amongst  the  vacuoles  of  the 
inner  part  are  many  bright  yellow  spheres  about  inch  in 
diameter.  From  the  surface  of  the  vesicular  body  delicate 
ribrils  radiate  into  the  outer  envelope.  Partly  embedded  in  the 
outer  surface  of  the  ectosarc  are  siliceous  spicules  much  like 
those  in  some  species  of  Tethya,  amongst  the  sponges.  In  T. 
punctata  (Sphcerozoum  punctatum,  Midler)  we  have  an  aggre- 
gated mass  of  spheroidal  bodies  invested  in  one  common  mem- 
brane, as  in  Jig.  1,  A.  One  of  the  spheroidal  bodies  is  shown  on 
a  magnified  scale  in  Jig.  1,  D.  It  contains  a  distinct  nucleus  in 
the  centre,  suiTounded  by  dark  granules.  It  is  surrounded  by 
siliceous  spicules  resembling  those  of  Halichondria.  In  the 
compound  as  well  as  in  the  simple  form  there  are  bright  yellow 
spheres  diffused  generally  through  the  body,  fibres  radiating 
from  the  outer  portion  of  each  sphere  into  the  substance  of  the 
gelatinous  investment  in  which  it  is  imbedded,  and  numerous 
vacuoles.  In  another  form,  viz.  Collosphcera  Huxleyi,  there  are 
no  investing  spicules,  but  the  body  is  enveloped  in  a  trans- 
parent siliceous  case  perforated  with  numerous  apertures. 

Professor  Mtiller  has  grouped  the  forms  here  treated  of, 
excluding,  however,  the  Actinophryna,  under  his  order  Radio- 
laria.  He  divides  them  into  two  sub-classes — 1,  Solitaria, 
single  ;  and,  2,  Polyzoa,  aggregated.  The  Solitaria  includes  (1) 
the  Thalassicollina,  (2)  the  l'olycystina,  and  (3)  the  Acantho- 
metra;  the  Polyzoa  include  (1)  the  Spluerozomidce,  and  (2)  the 
Collosphairida;.  The  term  Polyzoa  has  already  been  employed 
to  designate  a  group  of  molluscoidous  animals. 

Dr.  Wallich  has  also  proposed  a  classification  of  this  group  in 
the  '  Quarterly  Journal  of  Microscopical  Science,'  1865-6. 

The  group  of  Itadiolaria  has  only  been  known  by  marine 
species  ;  but  Dr.  Focke  has  recently  discovered  a  few  species  in 
bog-waters.  In  general  structure  they  appear  to  come  near  the 
Thalassicollina. 

(Carpenter,  Introduction  to  the  Study  of  the  Foraminifera ; 
Greene,  Manual  of  the  Protozoa.) 

ACTINOZOA.  This  class  is  now  represented  by  nearly  3000 
reputed  species,  while  the  allied  class  of  Hydrozoa  contains  not 
many  more  than  500  species,  and  certainly  less  than  1000. 
Accompanying  this  disparity  in  numbers,  it  is  noticeable  that 
the  Hydrozoa  present  wider  and  more  numerous  modifications 
of  their  archetypal  plan  of  structure  than  do  the  Actinozoa,.  It 
is  also  noticeable  that  the  Hydrozoa  have  a  simpler  organisation 
than  the  Actinozoa,  and  that  the  former  are,  generally  speaking, 
smaller  than  the  latter. 

A  fidl  account  of  the  typical  plan  of  a  Hydrozoon  is  given 
under  Hydrozoa,  E.  C.  S.,  but  may  be  shortly  re-stated  here. 


Fig.  1. — A,  Longitudinal  section  of  a  typical  Hydrozoon.    B,  Longitudinal 
section  of  a  typical  Actinotoon.    (From  Greene's  Caknierala.) 

It  is  a  triple- walled  sac,  having  a  more  or  less  cylindrical  co- 
lumnar form,  which  is  fixed  by  its  base  or  proximal  end,  while  the 


opposite  or  distal  end  terminates  in  an  aperture  mounted  on  a 
conical  projection,  which  is,  in  its  turn,  surrounded  by  a  circle  of 
tentacles.  The  Actinozoon  may  be  described  in  essentially  the 
same  terms,  witli  the  difference  that  the  distal  extremity  is  com- 
posed of  an  abnost  flat  disk,  near  the  centre  of  wliich  is  a 
lineal  aperture  surrounded  by  one,  or,  as  is  usually  the  case, 
more  than  one,  row  of  tentacles,  winch  aperture  leads  into  the 
general  body,  or  somatic  cavity,  through  a  cylinder  formed  by 
a  membrane  suspended  from  the  margin  of  the  mouth.  This 
difference  is  expressed  in  the  accompanying  diagrammatic 
figures,  which,  however,  represent  two  walls  only,  viz.  the  outer 
or  ectoderm,  and  the  inner  or  endoderm,. 

The  two  classes  here  contrasted  together  form  the  sub-king- 
dom Coslcnterata,  the  relationship  between  which  is  thus  re- 
presented by  Greene  : — 

Sub-kingdom  Ooslenterata.  Animals  whose  alimentary 
canal  freely  communicates  with  the  somatic  cavity.  Substance 
of  the  body  made  up  of  two  foundation  membranes,  an  outer  or 
ectoderm,  and  an  inner  or  endoderm,  which  correspond  in  mode 
of  growth  witli  the  primitive  layers  of  the  germ. 

No  distinct  neural  and  haemal  regions.  A  nervous  system 
absent  in  most.  Peculiar  urticating  organ  or  thread-cells  usually 
present. 
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Gcelenterata  in  which  the  C'elenterata  in  wliich  the 
wall  of  the  digestive  sac  is  not  wall  of  the  digestive  sac  is  se- 
separated  from  that  of  the  so-  parated  from  that  of  the  so- 
matic cavity,  and  the  reproduc-  matic  cavity  by  an  intervening 
tive  organs  are  external.  space,  subdivided  into  cham- 

bers by  a  series  of  vertical  par- 
titions, on  the  faces  of  which 
the  reproductive  organs  are 
developed. 

This  quotation  is  given  as  it  represents  the  general  opinion  at 
the  present  time,  but  we  believe  future  researches  will  not  sup- 
port the  accuracy  of  the  distinction  here  laid  down.  Setting 
aside  the  question  as  to  whether  the  sacs  be  double  or  triple- 
walled,  as  referring  equally  to  both  groups,  and  as  being  a  matter 
of  opinion,  and  not  of  fact,  as  to  what  is  to  be  called  a  founda- 
tion membrane,  we  will  confine  our  attention  to  two  points  ;  (1), 
the  separation  or  nonseparation  of  the  digestive  sac  from  the 
somatic  cavity  ;  and  (2),  the  position  of  the  reproductive  organs. 
In  both  cases  we  may  mention  the  difference  does  not  depend 
upon  observation,  but  upon  the  way  in  which  what  is  seen  is  to 
be  interpreted.  If  Hydra  and  Actinia  are  taken  as  types,  and  the 
distinction  between  them  be  regarded  as  the  distinction  between 
the  classes  they  represent,  little  or  nothing  can  be  said  against 
the  above  definitions.  But  if  Actinia  be  contrasted  with  some 
more  highly  developed  representative  of  its  class  than  Hydra, 
the  terms  of  the  above  definition  will  require  essential  altera- 
tions. We  cannot  say  what  the  definitions  should  be,  but 
probably  the  difference  in  the  position  of  the  digestive  sac  might 
be  expressed  by  saying  that  in  the  Hydrozoa  it  is  placed  on  the 
distal  side  of  the  ccenosarcal  cavity,  while  in  the  Actinozoa  it  is 
suspended  in  and  surrounded  by  a  cavity  homologous  with  the 
ccenosarcal  cavity  of  the  Hydrozoa.  As  regards  the  reproductive 
organs,  they  are  internally  situated  in  both  classes,  if  by  repro- 
ductive organs  be  meant  ovaries  and  spermaries  as  in  the  jelly 
fishes  or  Medusidce,  and  sea  anemones.  The  so-called  repro- 
ductive organs  of  the  zooids  of  the  Hydrozoa  are  polypites 
specially  modified  for  carrying  on  the  continuation  of  the  species, 
and  the  ovaries  and  spermaries  are  situated  within  their  walls  ; 
so  that  the  reproductive  organs  are  as  essentially  internal  in  the 
one  class  as  in  the  other.  In  Hydra,  however,  it  is  true  that  the 
ovaries  and  spermaries  are  apparently  external ;  but  until  we 
know  more  as  to  the  reproduction  of  this  genus  it  would  be 
premature  to  decide  upon  the  real  morphological  position  of  the 
reproductive  organs,  or  to  consider  this  genus  as  the  type  of  its 
class.  Probably  the  mode  of  development  would  be  a  good 
basis  of  distinction,  for  in  the  Hydrozoa  it  generally  consists  of 
an  egg,  a  polypite,  and  a  medusa,  which  last  reproduces  eggs  ; 
while  in  the  Actinozoa  the  egg  grows  into  a.  polype  and  the  polype 
produces  forms  like  itself,  or  other  polypes,  by  which  eggs  are 
produced.  These  points,  however,  will  be  more  fully  considered 
under  Hydrozoa,  E.  C.  S.,  and  the  articles  referred  to  below. 

In  the  Cyclopaedia  the  class  Actinozoa  is  treated  of  under 
Actiniad.'e,  Alcyonid/e,  Beroe,  Callianira,  Calymjia,  Gon- 

OONIA,  POLYPIFERA,   MaDREPHYLLICEA,    MADREPOREA,  MlLLJv 
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POMDiE,  and  ZoANTHARIA.  The  additional  remarks  on  these 
will  he  thus  distributed  in  the  Supplement  : — • 

Actiniadcv,  Polypi/era,  Madrephyllicea,  Madreporca,  Milleporidx, 
and  Zoantharia,  under  Actinozoa,  E.  C.  S.  ;  Alcyonida;  and 
Goryonia,  under  Alcyonaria,  E.  0.  S.;  Bcroe,  Callianira,  Calym- 
ma,  under  Ctenopiiora,  E.  C.  S. 

General  Plan  and  Structure  of  the  Zoantharia. — As  the  classifi- 
cation of  the  Actinozoa  is  not  so  satisfactory  as  might  he  wished, 
it  will  be  as  well  to  give  the  generally  accepted  definitions  of  the 
orders  before  entering  into  details  respecting  the  structure  of 
this  group.  The  definitions  as  given  by  Greene  in  his  '  Manual 
of  the  Coelenterata,'  run  thus  : — 

Zoantharia: — Actinozoa  in  which  the  tentacles  are  simple  or 
variously  modified,  in  general  numerous,  and,  together  with  the 
mesenteries,  disposed  in  multiples  of  five  or  six.  Coralluni 
absent  or  sclerobasic,  in  most  sclerodermic,  the  septa  of  each 
corallite  following  the  numerical  law  of  the  soft  parts. 

Alcyonaria: — Actinozoa  in  which  each  polype  is  furnished  with 
eight  pinnated  fringed  tentacles.  Mesenteries  and  somatic  cham- 
bers, in  number  some  multiple  of  four.  Corallum  sclerobasic  or 
spicular,  rarely  thecal,  and  never  presenting  traces  of  septa. 

Ctenophora: — Transparent,  oceanic,  delicate,  gelatinous  Actin- 
ozoa, swimming  by  means  of  ctenopihorcs  or  parallel  rows  of  cilia 
disposed  in  comb-like  plates.    No  corallum. 

A  definition  is  also  given  of  the  Rugosa,  to  which  the  above-cited 
author  assigns  an  ordinal  rank ;  but  as  it  is  very  doubtful  if 
the  group  is  entitled  to  be  so  considered,  and  as  the  definition 
embodies  a  mis-statement,  we  have  preferred  to  leave  it  out. 

The  typical  form  of  this  order,  and,  indeed,  of  the  Actinozoa  in 
general,  may  be  represented  by  some  of  our  common  sea-anemones, 
such  as  Tealia  crassicornis  (a  description  of  which  lias  already 
been  given  in  the  article  Actiniadm,  E.  C,  under  the  name 
Actinia  coriacea),  or  Actinia  mesemlri/anthemum,  or  Actinoloba 
dianthus,  or  a  Sagartia.  In  all  these  cases  we  have  a  soft  fleshy 
mass,  which  is  generally  fixed  to  a  stone  or  rock,  and  is  capable 
of  undergoing  considerable  modifications  of  form;  these  modifi- 
cations being  produced  by  variations  in  the  state  of  the  muscular 
system.  Thus  at  one  time  it  may  appear  as  a  smooth  hemi- 
spherical button-shaped  mass;  while  at  another  it  is  a  finely  pro- 
portioned column,  surmounted  by  a  flattish  top,  which  is  sur- 
rounded by  a  fringe  of  radiately  disposed  conical  processes,  or 
tentacles,  as  in  Sayartia  parasitica  (Jig.  2,  A).  The  attached 
end  is  called  the  base,  the  portion  between  it  and  the  margin  of 


Fig.  2. — A,  Sarmrtia  parasitica.  13,  Actinoloba  dianthus.  C,  Segment  of  an 
Actinia;  t,  tentacles;  o,  polype-mouth;  d,  digestive  sae  ;  /,  muscul  ir  layer; 
ec.  ectoderm  ;  en.  ei.dodeim  ;  s.  mesentery  ;  6.  base  ;  r.  reproductive  organs  ; 
/,  craspeda.  D,  Ideal,  horizontal  section  of  an  alcyonarian,  showing  the  same 
general  arrangement  as  in  an  Actinia:  d,  digestive  sac/  m,  mesenteries;  s, 
chambers. 

the  disk  is  the  column,  and  the  upper  face  the  disk.  In  the  centre 
of  the  disk  is  an  aperture,  generally  seated  on  a  slight  promi- 
nence, which  forms  the  mouth  or  actinostome.  The  space  between 
the  tentacles  and  the  actinostome,  or  polype-mouth,  is  known  as 
the  peristomial  space,  and  is  generally  marked  by  white  lines, 
which  indicate  the  uppermost  edges  of  certain  lamina),  or  mem- 
branous layers,  about  which  we  shall  have  more  to  say  when  we 
come  to  consider  the  internal  structure  of  the  animal.  In  most 
British  species,  the  margin  of  the  disk  is  formed  by  an  annular 
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projection  or  parapet,  as  in  fiy.  2,  B,  between  which  and  the 
tentacles  there  is  a  groove  or  fosse.  The  outer  wall  of  the  column, 
or  ectoderm,  consists  of  three  layers  ;  the  first  and  outermost  is 
formed  of  epithelial  ciliated  cells,  which  being  constantly  thrown 
off,  give  rise  to  the  thick  coat  of  mucus  so  frequently  found 
enveloping  these  creatures  in  aquaria;  next  conies  a  granular 
layer,  having  embedded  in  it  the  urticating  organs,  of  which  more 
anon  ;  and  the  third  is  formed  of  the  pigment  cells  to  which  the 
gorgeous  and  varied  tints  of  these  animals  are  due.  Below  the 
endoderm  comes  the  well-developed  muscular  system  (jig.  2,  G,  I), 
which  is  formed  of  (1),  an  outer  layer  of  transverse  fibres  ;  (2), 
an  inner  one  composed  of  fibres  arranged  longitudinally  ;  and 
(3),  of  a  series  of  thin  plates,  composed  of  fibres  arranged  trans- 
versely and  longitudinally,  the  outer  edges  of  which  are  inserted 
throughout  the  body-wall,  while  the  inner  edges  project  more  or 
less  into  the  somatic  cavity.  These  plates  form  mesenteries,  or 
partitions,  /fy.  2,  D,  to,  which  divide  the  somatic  cavity  into  a  series 
of  imperfect  chambers  or  loculi.  The  white  lines  in  the  peristomial 
space  indicate  the  junctions  of  the  edge  of  these  septa  with  the 
under  side  of  the  disk.  It  is  by  the  extension  of  this  system  of 
muscles,  combined  with  the  distension  of  the  interior  with  water, 
that  the  firmness  of  these  animals,  when  expanded,  is  obtained. 
Recurring  again  to  the  body-wall,  we  find  that  at  the  summit  of 
the  column,  and  just  below  the  point  of  origin  of  the  tentacles, 
there  is  in  many  species  a  ridge,  which  ridge  (  fiy.  2,  B)  is  a  mus- 
cular cord  acting  as  a  sphincter,  whereby  the  disk  and  tentacles 
may  be  covered  over.  The  space  between  this  covering  mem- 
brane and  the  disk  has  been  called  the  prebuccal  cavity.  The 
external  surface  of  the  column  is  smooth  in  some  species,  but  in 
others  it  is  covered  with  warts  or  tubercles,  which  are  said  to  be 
formed  by  corrugation  in  the  outer  layer  of  muscles.  Thus  Gosse 
states  that  in  certain  species  of  Sayartia  the  muscular  tissue  in 
contraction  corrugates  into  reticulate  or  honey-comb  like  patterns, 
inclosing  shallow  cells  of  much  regularity.  It  is,  he  believes, 
these  cells  with  perpendicular  Avails  of  muscular  tissue  that  con- 
stitute the  sucking  warts,  by  means  of  which  fragments  of  shell 
or  gravel  are  grasped  and  retained  with  considerable  force.  "  It 
this  exposition  is  correct,  all  the  corrugated  cells  arc  capable  of 
becoming  suckers  at  the  will  of  the  animal ;  but,  in  fact,  only  a 
few  are  so  used  at  one  time.  The  cells  (in  S.  nivea,  and  S. 
ininiata)  are  about  -014  inch  in  depth  and  longitudinal  diameter, 
while  their  transverse  diameter  may  average  about  '084  inch." 
In  the  Bunodidw  the  cells  are  larger,  and  have  thicker  walls. 
Next  beneath  the  muscular  system  is  a  third  layer,  known  as  the 
endoderm.  It  lines  the  whole  of  the  interior  of  the  somatic 
cavity,  extending  to  the  tips  of  the  tentacles,  and  covering  both 
faces  of  the  mesenteries.  Wherever  the  inner  edge  of  the  mesen- 
tery is  free,  the  endodermal  layer  from  each  face  is  continued 
forward,  and  the  space  between  each  pair  of  layers  encloses  the 
rejiroductive  elements  ;  they  then  unite  to  form  a  long  cord  or 
craspedum.  The  inner  surface  of  the  endoderm  is  crowded  with 
vibratile  cilia,  by  means  of  which  the  circulation  of  the  fluids  in 
the  somatic  cavity  is  promoted  ;  this  circulation  is  considered  by 
some  to  form  its  alimentary-respiratory  apparatus. 

The  polype-mouth  (actinostome)  is  generally  an  elongated 
aperture,  which  leads  into  a  short  flattened  sac,  opening  by  its 
proximal  end  into  the  general  cavity  of  the  body.  This  sac  is 
the  digestive  cavity,  the  walls  of  which  are  formed  of  its  endoder- 
mal, muscular,  and  ectodermal  layers.  The  inner  surface  is  cor- 
rugated with  a  series  of  deepdy  impressed  grooves,  and  the  lower 
edge  hangs  freely  in  the  somatic  cavity  like  a  curtain.  According 
to  some  of  the  earlier  observers,  the  lower  edge  is  thickened,  and 
capable  of  acting  as  a  spliincter  muscle,  but  later  investigations 
have  not  confirmed  these  statements.  The  food  passes  into  the 
digestive  sac,  and  is  retained  there  for  hours,  until  the  assimil- 
able portions  have  been  separated,  and  passed  into  the  somatic 
cavity.  It  is  then  rejected  through  the  polype-mouth.  The 
digestive  sac  is  kept  in  position  by  some  of  the  mesenteries,  the 
edges  of  which  are  united  with  it.  In- most  species  there  is  a 
groove  or  tubercle  (the  yonidial  groove)  at  one  or  both  angles  of 
the  polype-mouth ;  it  forms  the  aperture  to  a  tube  which 
traverses  the  whole  length  of  the  Avail  of  the  digestive  cavity. 
Little  or  nothing  is  known  as  to  what  its  function  may  be. 
When  the  eggs  are  discharged,  they  frequently  make  their  exit  by 
the  gonidial  grooves  ;  but  there  is  nothing  to  show  that  this  is 
their  special  function.  On  the  contrary,  it  happens  that  the  eggs 
are  as  frequently  discharged  through  the  mouth,  while  there  arc 
some  genera  which  have  but  one  gonidial  groove,  and  others 
which  have  none  at  all.  The  walls  of  the  digestive  cavity  are 
generally  lined  with  coloured  pigment  cells,  which  it  has  been 
suggested  may  represent  a  rudimentary  bver. 
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Having  thus  roughly  indicated  the  relative  positions  and 
names  of  the  principal  parts,  the  way  is  cleared  for  appreciating 
some  of  the  minute  details.  The  general  plan  of  structure  is,  as 
may  be  seen,  radial,  hut  in  some  groups  it  is  so  modified  that  the 
plan  is  essentially  bilateral.  Lowly  creatures  though  they  be, 
they  arc  endowed  with  a  sense  of  touch  delicate  enough  to  feel 
the  minutest  visible  speck  which  comes  in  contact  with  their 
tentacles,  and  to  discriminate  in  most  cases  between  substances 
which  are  or  are  not  adapted  for  nourishment.  If  the  substance 
is  not  suitable,  it  is  allowed  to  fall  away  by  inclining  the  ten- 
tacle or  body  ;  but  if  suitable;  thousands  of  darts  are  buried  in  it 
to  retain  it,  and  the  muscles  are  brought  into  action  to  convey  it 
to  the  oral  aperture,  through  which  it  is  passed  into  the  digestive 
cavity  ;  from  there  the  digestive  iluid  with  the  alimentary  por- 
tions of  the  food  in  solution  is  passed  into  the  somatic  cavity, 
and  carried  over  every  part  of  the  interior  surface  of  the  mesen- 
teries, chambers,  and  tentacles  by  means  of  vibrating  cilia. 
They  possess  the  faculties  of  secretion,  excretion,  respiration,  and 
respond  to  the  condition  of  things  around  them,  spreading  out 
their  disk  and  tentacles  in  evident  enjoyment  when  these  are  con- 
genial, and  retracting  themselves  when  the  conditions  are  un- 
favourable. The  continuance  of  their  kind  is  provided  for  either 
by  the  development  of  portions  of  t  heir  tissue,  which  in  some  cases 
is  retained  in  connection  with  the  parent,  while  in  others  it  is 
separated,  or  by  the  longitudinal  fission  of  the  body  into  two 
parts,  or  by  means  of  reproductive  organs  which  develope  sper- 
maries  and  ovaries.  This  is  not  a  very  high  grade  of  structure, 
but  it  is  evidently  superior  to  that  possessed  by  the  Protozoa, 
amongst  the  lowest  of  which  the  functions  of  life  are  carried  on 
by  one  or  two  layers  only,  with  but  feeble  traces  of  the  speciali- 
sation of  the  different  functions  in  different  organs.  In  the 
protozoon,  most  of  the  vital  actions  are  carried  on  by  all  parts 
alike  ;  but  in  the  Actimozoa  we  have  a  greater  number  of  distin- 
guishable parts,  each  of  which  has  a  distinct  duty  to  perform. 
The  actinozoon  possesses  but  little  more  complexity  of  organisa- 
tion than  the  hydrozoon.  Both  have  organs  of  the  same  kind  ; 
but  in  the  actinozoon  they  are  somewhat  more  highly  developed, 
and  have  a  somewhat  different  arrangement  than  in  the 
hydrozoon.  In  the  former  there  is  a  more  powerful  and  more 
varied  muscular  system,  a  greater  degree  of  sensitiveness,  and  in 
both  the  digestive  cavity  is  distinct  from  the  general  body 
cavity  ;  but  in  the  hydrozoon  it  is  situated  differently  from  that 
of  the  actinozoon,  as  already  pointed  out. 

In  the  Zoantharia  the  repetitive  parts  are  generally  developed 
in  multiples  of  live  or  six  ;  and  this  numerical  law  prevails  in 
the  development  of  the  tentacles,  the  mesenteries,  and  the 
chambers.  The  mesenteries,  as  we  have  said,  are  their  muscular 
partitions  ;  they  vary  in  size  according  to  the  order  of  their 
development.  The  mesenteries  commence  their  growth  from 
the  distal  extremity  towards  the  base.  First  of  all,  six  grow 
simultaneously,  and  generally  at  equal  distances  apart ;  in  some 
the  two  opposite  each  end  of  the  oral  aperture  are  rather  more 
forward  than  the  remaining  four.  When  fully  formed  they  are 
attached  by  one  edge  to  the  whole  height  of  the  body  wall,  and 
by  the  other  to  the  full  length  of  the  digestive  cavity.  Below 
the  lower  limit  of  this  cavity  the  inner  edge  of  the  mesentery  is 
arched  outwardly,  the  proximal  portion  of  it  curving  inwards  to 
the  centre  of  the  base.  These  mesenteries  are  termed  primary, 
and  the  spaces  between  them  are  designated  primary  loculi. 
The  next  group,  generally  six  in  number,  appear  half  way 
between  those  of  the  first ;  but  although  inserted  throughout 
the  whole  height  of  the  column  wall,  they  do  not  reach  so  far 
down  on  the  stomach  wall  as  the  first  group,  and  do  not  extend 
so  far  towards  the  middle  of  the  base.  The  spaces  between  these 
are  called  secondary  chambers.  The  third  or  tertiary  group  of 
mesenteries  are  usually  twelve  in  number,  and  form  the  parti- 
tions to  the  tertiary  chambers.  In  each  succeeding  group,  which 
are  for  the  most  part  twelve,  the  size  becomes  less  and  less,  and 
according  to  their  order  they  extend  less  far  towards  the  digestive 
cavity  and  centre  of  the  base.  In  many  genera  the  mesenteries 
secrete  earthy  or  calcareous  matter,  which  forms  the  stony  parti- 
tions, or  septa.  These  are  developed  in  the  same  way,  and 
according  to  the  same  numerical  law  as  the  mesenteries  ;  and 
since  they  are  trustworthy  guides  to  one  important  feature  in  the 
structure  of  the  soft  parts,  they  are  of  high  interest  to  the 
palaeontologist,  whose  knowledge  is  confined  to  the  hard  parts  in 
all  the  extinct  species.  The  following  diagrammatic  cut  {jig.  3) 
represents  a  section  of  some  of  the  septa  of  the  Zoantharia.  The 
radii  indicate  the  septa  ;  the  numbers  placed  against  them  at  the 
circumference,  those  which  develop  simultaneously,  as  also  their 
order  of  succession ;  the  Boman  numerals,  with  the  concentric 


rings  corresponding  with  them,  are  intended  as  guides,  the 
numerals  having  the  same  signification  as  the  ordinary  figures. 
All  the  septa  which  grow  simultaneously,  that  is,  all  those 
situated  on  the  same  concentric  ring  in  the  diagram,  are  said  to 
be  of  the  same  order;  and  as  there  are  17  circles,  17  orders  of 
septa  are  indicated  in  the  cut ;  while  those  which  divide  cham- 
bers having  the  same  breadth  at  the  column  wall  belong  to  the 
same  cycle.    Thus,  on  referring  to  the  figure,  it  will  be  seen  that 


Fig.  3.  Diagram  of  the  septa  in  Zoantharia. 


the  septa  of  the  first  order  meet  at  the  centre  ;  those  of  the 
second  order,  six  in  number,  if  all  were  drawn,  do  not  extend  so 
far,  and  as  they  separate  chambers  similar  in  size,  they  form  the 
second  cycle  of  septa.  The  third  order  comprises  12  septa, 
and  these  also  form  the  third  cycle.  The  fourth,  and,  indeed, 
all  subsequent  orders,  comprise  12  septa,  and  hence  only  half  the 
quaternary  chambers  are  bisected  ;  the  other  half  are  divided  by 
the  next  order  of  septa  ;  so  that  the  fourth  cycle  comprises 
septa  of  the  fourth  and  fifth  orders.  The  fifth  cycle  includes  the 
sixth,  seventh,  eighth,  and  ninth  orders  ;  the  ninth  cycle  all  the. 
orders  from  the  tenth  to  the  seventeenth.  All  the  chambers 
having  the  same  circumferential  breadth  are  said  to  be  similar, 
while  those  which  are  bounded  by  septa  of  corresponding  orders 
are  of  the  same  expression.  Thus  the  chamber  denoted  by  1 — 10 
is  similar  to  that  indicated  by  10— G  or  8 — 12  ;  but  is  of  the 
same  expression  as  the  chamber  10 — 1.  On  looking  at  the  figure 
it  will  be  seen  that  the  first  three  orders  are  the  same  as 
the  first  three  cycles  ;  beyond  which  point  there  is  a  diver- 
gence, as  two  or  more  cycles  correspond  to  one  order.  After 
the  third  cycle  there  are  more  chambers  than  the  number  of 
septa  forming  each  cycle,  so  that  the  septa  can  appear  in  some 
only  of  the  similar  chambers,  but  which  will  develop  them  first 
is  also  regulated  by  a  law  which  may  be  expressed  numerically. 
Fhysiologically  the  new  septa  appear  at  the  intermediate  points 
which  have  been  longest  at  rest.  Numerically  they  appear  in 
the  chambers,  the  two  terms  of  whose  expression  yield  the 
smallest  total,  or  where  chambers  having  different  expressions 
yield  the  same  result,  they  appear  in  those  having  the  lowest 
term.  This  will  be  manifest  on  tracing  the  order  of  development 
as  drawn  in  fig.  3.  If  an  eighteenth  cycle  of  septa  were  de- 
veloped, they  would  appear  in  the  chambers  having  the  expres- 
sion 1 — 10,  and  they  might  be  looked  for  in  those  with  the 
expression  6 — 14  before  those  denoted  by  8 — 12.  It  is  on  these 
grounds  that  Milne-Edwards  has  formed  his  five  rules  of  septal 
development,  which  are  here  given  : — 

1.  The  formation  of  new  septa  takes  place  simultaneously  in 
all  loculi  having  the  same  expression. 

2.  The  formation  of  septa  takes  place  successively  in  loculi 
having  a  different  expression. 

3.  The  order  of  succession  of  the  septa  is  determined  in  the 
first  place  by  the  age  of  the  cycle  to  which  they  belong,  and 
those  of  a  new  cycle  do  not  commence  to  be  formed  till  the  de- 
velopment of  the  preceding  cycle  is  complete. 

4.  Among  loculi  of  the  same  cycle  having  different  expressions 
the  evidence  in  the  formation  of  new  septa  is  determined  by  the 
inferiority  of  the  sum  of  the  two  terms  of  this  expression. 

5.  Among  loculi  of  the  same  cycle  having  different  expressions, 
but  which  yield  the  same  sum  by  the  addition  of  the  two  terms, 
the  order  of  appearance  of  the  septa  is  determined  by  the  relations 
which  exist  between  the  lowest  terms  of  the  three  expressions, 
the  new  septa  being  formed  first  where  the  lowest  term  occurs. 

It  is  only  in  a  portion  of  tins  order  that  the  hard  septa  are 
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developed  in  the  endoderm ;  in  another  portion  hard  parts  are 
developed  in  the  ectoderm  or  outer  layer  ;  while  in  yet  a  third 
no  hard  parts  are  formed.  Great  importance  has  heen  attached 
to  these  characters  in  the  classification  of  these  creatures,  as  in 
Milne-Edwards'  scheme,  who  groups  the  families  in  three  sub- 
orders, known  as  Zoantharia  malacodermata,  or  the  soft-skinned 
group  ;  Z.  sclerobasica,  or  the  group  having  the  hard  parts  deve- 
loped in  the  outermost  wall ;  and  Z.  sclerodermata,  or  the  hard- 
skinned  group,  which  deposit  earthy  salts  in  the  inner  tissues. 

The  sclerobasis  has  been  met  with  only  in  the  families  Anti- 
pathidcc  and  Hyalochcctidce,  and  it  is  doubtful  if  either  belong  to 
the  Zoantharia.  The  former  is  sometimes  grouped  with  the 
Alcyonaria,  and  the  latter  is  based  partly  upon  specimens  which 
liave  been  ingeniously  built  up  by  the  Chinese  from  the  siliceous 
fibres  of  sponges  and  the  dried  animals  of  certain  corals,  and  partly 
upon  sponges  partially  covered  by  parasitical  coral-like  animals. 
It  is  far  better  developed  in  the  Alcyonaria.  The  sclerodermic 
corallum  presents  every  degree  of  development.  In  its  most 
rudimentary  condition  it  is  represented  by  a  few  spicules  which 
are  somewhat  cartilaginous  in  consistence,  but  contain  a  large 
proportion  of  some  salt  of  lime.  These  are  termed  dermosclerites 
by  Milne-Edwards.  There  are  two  varieties ;  viz.,  such  as  are 
fusiform,  with  a  nodular  surface ;  and  those  which  are  irregular 
groupings  of  nodules  and  spines.  The  last  are  generally  more 
highly  calcareous  than  the  former,  and  frequently  present  indi- 
cations of  a  hexapartite  arrangement.  In  other  species  the 
spicules  are  more  numerous,  and  coalesce  to  form  continuous 
layers.  In  this  connected  condition  it  is  termed  sclerenchyme,  or 
coral  tissue,  and  its  texture,  depending  mainly  upon  the  paucity 
or  abundance  of  the  sclerites,'  has  been  employed  in  charac- 
terising certain  groups  of  families.  Thus  in  the  Perforata,  the 
texture  varies  from  spongy  and  reticulate  to  porous  and  granular ; 
while  in  the  Aporosa  it  is  firm  and  compact.  The  sclerenchyme 
again  is  more  fully  developed  in  certain  genera  than  in  others. 
Thus  in  some  the  calcareous  matter  is  deposited  in  the  body 
wall  forming  the  theca,  in  the  mesenteries  forming  the  septa,  and 
in  the  horizontal  basal  portion  of  the  polype  forming  the  tabula?. 
The  septa  sometimes  have  calcareous  horizontal  partitions,  or  dis- 
sepiments, extending  more  or  less  from  their  sides,  which  resemble 
imperfect  tabula;,  except  that  the  tabula?  grow  from  the  theca, 
whereas  the  dissepiments  grow  from  the  septa.  The  sides  of  the 
septa  also  support,  in  some  cases,  long  narrow  processes  extending 
like  transverse  props  across  the  loculi,  which  are  technically 
termed  synapticula:  The  primary  septa  may  extend  to  the 
centre  of  the  corallum,  or  as  far  only  as  the  filled-up  central 
portion,  or  columella,  or  may  stop  short  of  the  columella.  In  the 
last  condition  the  septa  form  upright  pillars,  and  are  then  termed 
pali.  In  addition  to  these  parts  others  may  be  developed  out- 
side the  theca.  Thus  its  outer  surface  may  be  marked  by  longi- 
tudinal ridges  corresponding  in  position  to  the  septa  (eosto), 
while  the  sides  of  these  may  develop  plate-like  processes,  or 
exotheca,  analogous  to  the  dissepiments  between  the  septa.  The 
corallites  are  occasionally  isolated  and  distinct,  but  more  fre- 
quently they  give  rise  to  other  corallites  by  a  process  of 
budding,  the  new  corallites  retaining  their  connection  with  the 
parent  polype.  The  forms  produced  by  this  budding  vary  with 
eacli  group,  but  are  considered  by  some  to  be  sufficiently  con- 
stant and  uniform  in  each  to  be  used  as  a  basis  of  classification. 
The  corallites  are  frequently  massed  together  and  embedded  in 
a  connecting  tissue  or  ccenenchyme  (the  name  for  the  hard  parts 
deposited  in  the  ccenosarc),  but  there  are  many  compact  masses 
in  which  the  cccnenchyme  is  absent,  and  the  theca;  are  in  imme- 
diate apposition.  The  variety  of  external  form  will  be  noticed 
when  an  outline  is  given  of  Ludwig's  new  classification  of  the 
Zoantharia. 

The  tentacles  are  always  hollow  appendages  in  free  communi- 
cation with  the  somatic  cavity ;  and  generally  they  are  of  a 
conical  form,  more  or  less  curved,  and  gradually  tapering  towards 
the  extremity.  Sometimes  they  are  short,  and  reduced  to 
mere  tubercles ;  at  others  they  are  long,  of  a  highly  sensitive 
nature,  and  in  constant  motion.  They  appear  to  follow'  the  same 
law  of  development  as  the  mesenteries,  so  that  usually  there  is 
one  tentacle  for  each  interseptal  chamber.  In  some  genera, 
such  as  Gorynactis  and  Caryophyllia,  the  extremity  is  terminated  by 
a  globose  knob.  The  extremity  is,  in  many,  probably  most 
genera,  perforated,  and  the  aperture  can  be  closed  or  opened  at 
the  will  of  the  animal.  When  suddenly  alarmed,  it  frequently 
happens  that  the  tentacles  contract  with  great  .violence,  dis- 
charging the  nutrient  fluid  which  distends  their  tissues  through 
the  apertures  at  their  points.  The  force  of  ejection  is  such,  that 
the  fluid  will  strike  with  considerable  force  against  the  face  of  a 


person  who  stoops  with  the  intention  of  removing  them  from  the 
rock.  In  many  of  the  tropical  forms  some  of  the  marginal  tentacles 
have  a  compound  dendritiform  character,  frequently  reminding 
one  of  the  tentacles  in  the  Echinodcrmata.  It  is  also  in  tropical 
species  that  open  tubes  or  apertures  occur  on  the  peristomial 
space,  through  which  long  ribands,  or  acontia,  are  discharged. 
These  organs,  however,  are  more  usually  protruded  through 
pores  in  some  part  of  the  column  wall.  According  to  Duchas- 
saing  and  Michelotti  the  species  in  which  these  acontia  are  best 
developed  employ  them  almost  exclusively  for  capturing  food, 
the  tentacles  being  seldom  used  for  the  purpose.  The  tentacles 
and  the  white  threads  used  for  capturing  prey  are  crowded  with 
a  multitude  of  small  oval  transparent  vesicles,  which  emit  a  dart 
attached  to  a  long  thread  ;  these  cells  are  called  enidec,  and,  as 
Mr.  Gosse  has  given  a  very  complete  account  of  them,  we  will 
append  his  description  almost  in  his  own  words.  They  are 
found  in  various  parts  of  the  body ;  as,  for  example,  in  the 
tentacles,  in  the  marginal  spherules  of  certain  species,  in  the 
corrugated  integument  that  surrounds  the  mouth,  in  the  walls 
of  the  stomach,  and  in  the  epidermic  masses  that  are  constantly 
formed  under  the  stimulus  of  irritation  ;  but  they  are  more 
especially  abundant  in  the  craspeda  and  acontium.  The  craspeda 
are  the  marginal  thickened  edges  of  the  innermost  extension  of 
the  two  lamina;  of  the  mesentery.  They  are  probably  to  be 
found  in  all  the  Zoantharia,  and  generally  in  great  abundance. 
In  Tealia  crassicornis,  for  example,  they  constitute  an  inextri- 
cable tangle  of  white  frilled  cords,  seen  everywhere  below  and 
behind  the  stomach,  and  protruding  through  every  wound  in 
the  integuments.  When  the  craspedum  is  pressed  it  exhibits 
(1),  a  clear,  colourless,  highly  refracting  Barcode,  which  draws 
out  into  strings  and  long-tailed  drops,  like  an  oil  on  a  wet  sur- 
face ;  (2),  minute  scattered  granules  very  irregular  in  shape  ;  (3), 
yellow  granules  of  an  irregularly  ovate  form  grouped  closely  in 
mulberry-like  masses  ;  and  (4),  cnida;.  By  pressure  the  last  are 
seen  to  be  arranged  along  the  edge  of  the  craspedum,  with  their 
long  axes  set  with  the  breadth  of  the  cord,  and  the  points  from 
which  the  darts  issue  just  beneath  the  surface  of  the  tissue.  Cer- 
tain species  of  Zoantharia  are  able  to  shoot  forth  from  various 
parts  of  their  body  a  number  of  thin  flexible  filaments,  usually 
of  an  opaque  white,  but  sometimes  of  a  brilliant  lilac  tint.  In 
Sagarha  parasitica,  S.  miniata  and  Adamsia  palliata,  the  threads 


pig.  4. _A,  B,  D,  Various  forms  of  cniJceor  thread-cells. 

(Gosse's  "  Actinologia  Britannica.") 
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are  so  profuse  as  to  form  tangled  masses  like  tufts  of  sewing- 
cotton.  On  watching  one  of  these  threads  the  observer  will  see 
it  gradually  re-enter  the  body  through  the  same  orifice  by  which 
it  protruded.  In  S.  parasitica  these  filaments,  or  acontia,  extend 
as  much  as  six  inches  from  the  body.  Yet  in  a  few  minutes  the 
whole  has  disappeared.  It  is  gradually  corrugated  into  smaller 
irregular  coils  at  the  end  which  is  attached  to  the  animal  ;  and 
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these  little  coils  are  one  after  another  sucked  in  through  an 
imperceptible  orifice.  Acontia  are  less  common  than  craspeda ; 
for  the  former  are  only  recorded  as  occurring  in  the  Sagartiadcc 
and  Bunodidce.  In  Sagartia  bellis  they  spring  from  the  mesen- 
teries that  carry  the  craspeda,  generally  two  acontia  from  each 
mesentery  ;  and  most  frequently  in  pairs.  They  are  inserted  at 
all  parts  of  the  length  of  the  mesentery.  The  acontium  is  a  flat 
narrow  ribbon  with  involute  edges  which  can  be  approximated 
so  as  to  form  a  tube.  Like  the  craspedum,  of  which  it  seems 
to  be  a  specially  modified  form,  the  surface  is  mostly  ciliated  ; 
these  cilia  create  a  strong  current  of  water,  and  when  fragments  of 
the  acontium  are  detached  the  action  of  the  cilia  propels  them 
through  the  water.  The  acontium  presents  the  appearance  of  a 
clear  sarcode,  which  shows  no  traces  of  fibres  even  under  a  mag- 
nifying power  of  800  linear ;  nevertheless  it  is  endowed  with 
well  marked  powers  of  contractility.  When  subjected  to  pres- 
sure it  behaves  similarly  to  the  craspedum.  The  acontia  are 
emitted  through  special  orifices  in  the  columnar  wall  termed 
cinclides.  Thus  in  Sagart  ia  there  are  a  number  of  foramina  which 
connect  the  interseptal  chambers  with  the  surrounding  water. 
In  jig.  4,  C,  three  of  these  are  shown  in  different  states  ;  in  m 
the  lids  are  wholly  closed,  in  I  slightly  open,  and  in  7c  wide 
open.  The  dimensions  of  the  apertures  vary  with  the  species, 
with  the  size  of  the  individual,  and  with  the  extent  to  which 
they  are  opened ;  the  measurements  noticed  in  several  speci- 
mens of  Actinoloba  dianthus,  Sagartia  nivea,  S.  bellis,  varied 
from  the  ^th  to  the  ^th  of  an  inch.  The  apertures  are 
usually  covered  with  an  exceedingly  thin  film,  probably 
formed  of  the  mucus  which  is  constantly  forming  on  the 
surfaces  of  these  creatures.  Mr.  Gosse  records  the  following 
observations  showing  that  the  cinclides  are  the  special  orifices 
through  which  the  acontia  are  protruded.  "  In  a  rather 
large  S.  [Actinoloba]  dianthus,  somewhat  distended,  placed  in  a 
glass  vessel  between  my  eye  and  the  sun,  I  saw,  with  great  dis- 
tinctness, by  the  aid  of  a  pocket  lens,  many  acontia  protruded 
from  the  cinclides,  and  many  more  of  the  latter  widely  open. 
The  acontia,  in  some  cases,  did  not  so  accurately  fill  the  orifice 
but  that  a  bright  light  (or  a  darkness,  according  as  the  sun  was 
exactly  opposite  or  not)  was  seen,  partially  bordering  the  issue 
of  the  thread,  while  the  thickened  rim  of  the  cinclis  surrounded 
all.  The  appearance  of  the  orifices  whence  the  acontia  issued 
was  that  of  a  tubercle  or  wart,  and  the  same  appearance  I  have 
repeatedly  marked  in  examples  observed  on  the  stage  of  the 
microscope  :  namely,  that  of  a  perforate  pimple  or  short  co- 
lumnar tube.  This  was  clearly  manifest,  when  the  animal, 
slowly  swaying  to  and  fro,  brought  the  sides  of  the  cinclis  into 
partial  perspective.  On  another  occasion  I  witnessed  the  actual 
issue  of  the  acontia  from  the  cinclides.  I  was  watching,  under 
a  low  power  of  the  microscope,  a  specimen  of  S.  nivea,  while, 
by  touching  its  body  rudely,  I  provoked  it  to  emit  its  missile 
filaments.  Presently  they  burst  out  with  force,  not  all  at  once, 
but  some  here  and  there,  then  more,  and  yet  more,  on  the 
repeated  contractions  of  the  corrugating  walls  of  the  body. 
Occasionally  the  free  extremity  of  a  filament  would  appear,  but 
more  frequently  the  bight  of  a  bent  one,  and  very  often  I  saw 
two  or  even  three  issue  from  the  same  cinclis.  The  successive 
contractions  of  the  animal  under  irritation  caused  the  acontia 
already  protruded  to  lengthen  with  each  fresh  impetus,  the 
bights  still  streaming  out  in  long  loops,  till  perhaps  the  free  end 
would  be  liberated,  and  it  would  be  a  loop  no  longer ;  and 
sometimes  a  new  thread  would  shoot  from  a  cinclis  whence  one 
or  two  long  ones  were  stretching  already  ;  while,  as  often,  the 
new-comers  would  force  open  new  cinclides  for  themselves. 
The  suddenness  and  explosive  force  with  which  they  burst  out 
appeared  to  indicate  a  resistance  which  was  at  length  overcome  : 
perhaps — in  part  at  least — due  to  the  epithelial  film  above- 
mentioned,  or  to  an  actual  epiderm,  which,  though  often  rup- 
tured, has  ever,  with  the  aptitude  to  heal  common  to  these  lowly 
structures,  the  power  of  quickly  uniting  again.  It  appeared  to 
me  manifest,  from  this  and  other  similar  observations,  that  no 
such  arrangement  exists  as  that  which  I  had  fancied  ;  that  a  de- 
finite cinclis  is  assigned  to  a  definite  acontium,  or  pair  of 
acontia,  and  that  the  extremity  of  the  latter  is  guided  to  the 
former,  with  unerring  accuracy,  by  some  internal  mechanism, 
whenever  the  exercise  of  the  defensive  faculty  is  desired.  What 
I  judge  to  be  the  true  state  of  the  case  is  as  follows  :  The  acontia, 
fastened  by  one  end  to  the  septa  or  their  mesenteries,  lie,  while  at 
rest,  irregularly  coiled  up  along  the  narrow  interseptal  fossa?.  The 
outer  walls  of  these  fossae  are  pierced  with  the  cinclides.  When 
the  animal  is  irritated,  it  immediately  contracts  ;  the  water 
contained  in  the  visceral  cavity  finds  vent  at  these  natural 
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orifices,  and  the  forcible  currents  carry  with  them  the  acontia, 
each  through  that  cinclis  that  happens  to  lie  nearest  to  it.  The 
frequency  with  which  a  loop  is  forced  out  shows  that  the  issue 
is  the  result  of  a  merely  mechanical  action  ;  which  is,  however, 
not  the  less  worthy  of  our  admiration  because  of  the  simplicity 
of  the  contrivance,  nor  the  less  manifestly  the  result  of  Divine 
wisdom  working  to  a  given  end  by  perfectly  adequate  means. 
The  ejected  acontia,  loaded  with  their  deadly  cnida?  in  every 
part  of  their  length,  carry  abroad  their  fatal  powers  not  the  less 
surely  than  if  each  had  been  provided  with  a  proper  tube 
leading  from  its  free  extremity  to  the  nearest  cinclis."  The 
cnida)  vary  in  their  structure,  and  may  be  assigned  to  four 
distinct  forms,  to  which  Gosse  gives  the  names  of  (1),  chambered, 
(2)  tangled,  (3)  spiral,  (4)  globate.  The  chambered  cnida?  are 
those  most  generally  found  in  this  order.  In  Caryophyttia 
Smithii  they  seem  to  form  almost  the  whole  of  the  globular- 
head  of  the  tentacles,  and  they  are  also  very 
abundant  in  the  craspeda.  As  they  are  larger 
in  this  than  in  most  other  species,  Gosse  adopts  §'f}\  •  •. \ 

them  as  a  standard  for  description.    They  are         M  1(9 
transparent  colourless  vesicles  of  a  lengthened         ml  \  A 
ovate  form,  and  with  one  end  much  larger  wffjjfl 
than  the  other  (fig.  5).    In  the  larger  end  may  Ri^Tnlll 
be  seen  a  narrow  fusiform  chamber  tapering        Km  rXjY-M 
in  both  directions  :  the  point  at  the  larger  end  WmWWM 
merges  into  the  walls  of  the  cnida,  while  the  W^M^'^i 
opposite  extremity,  after  tapering  to  a  certain  wmfflxtt 
point,  again  dilates  into  a  funnel-shaped  pur-  ^tfffilt 
tion,  beyond  which  it  continues  as  a  slender  vMkjm 
cord  coiled  up  in  numerous  folds  and  filling  W^Mw 
the  whole  of  the  narrow  end  of  the  cnida.  MMlM 
When  the  tissues  containing  the  cnida?  are  MOrar 
subjected  to  pressure  the  contents   of  the  fOraf 
cnida?  are  discharged  sometimes  rapidly  and  MwJ' 
sometimes  slowly.    Just  before  the  emergence  ¥S/ 
of  the  thread  a  minute  protrusion  appears  at  \y 
the  larger  end.  The  thread  generally  increases 
slowly  and  gradually  in  length  until  the  J^'j5"- ^jp* °\ 
emerged  portion  is  about  twice  as  long  as  the     %an,ophyUia  *  U 
thread  is  wide,  when  it  generally  darts  for-     SmUHi.  (Gosse.) 
ward  suddenly.    At  this  instant  Gosse  states 
he  has  in  many  cases  heard  a  distinct  crack.    The  thread  is  tech- 
nically termed  the  ecthorceum  (jig.  4,  A,  n);  when  fully  extended 
its  length  varies  from  about  twice,  as  in  most  species  of  Sagartia, 
to  thirty  or  even  forty  times  the  length  of  the  cnida?.  The 
ecthora?a  of  chambered  cnida?  are  always  furnished  with  a 
peculiar  armature.     The  basal  portion  is  slightly  swollen  for  a 
short  distance,  beyond  which  it  is  rapidly  attenuated  for 
another  short  distance,  the  remainder  of  its  length  being  ex- 
ceedingly slender  and  of  equal  width  throughout.    In  the  short 
ecthorsea  of  Sagartia  there  is  no  attenuated  portion.    It  is 
chiefly  upon  the  swollen  basal  portion  that  occur  the  spiral 
bands,  to  which  Gosse  gives  the  name  of  strebla  (jig.  4,  A,  o).  The 
number  of  bands,  the  number  of  turns  made  by  each  band,  and 
the  angle  formed  by  them  with  the  axis  of  the  ecthora?um,  vary 
in   different  species.     In  Tealia  crassicornis,  the  screw  or 
strebla  is  formed  of  a  single  band  having  an  inclination  of  45° 
to  the  axis,  and  becoming  invisible  at  the   seventh  turn. 
In  Sagartia  piarasitica  the  screw  is  formed  by  two  equidis- 
tant bands,  each  of  which  makes  six  turns  ;  they  are  inclined 
at  an  angle  of  70°  from  the  axis  of  the  ecthorseum.    In  Uaryo- 
phyllia  the  screw  is  composed  of  three  bands,  with  ten  revolu- 
tions each,  and  with  an  inclination  of  40°  from  the  axis.  These 
bands  support  a  series  of  firm  bristles,  which  have  a  broad  basis, 
and  taper  to  a  point.    These  bristles,  or  pterygia,  are  also  indi- 
cated by  p  in  jig.  4,  A.    Their  number  varies  within  slight 
limits  :  thus,  in  Tealia  crassicornis  there  appear  to  be  eight 
in  each  whorl,  while  in  Sagartia  parasitica,  Vorynactis  viridis, 
and  other  species,  there  are  twelve.     The  tangled  cnida  is 
found  in  most  species  associated  with  the  chambered  variety. 
In  Sagartia  it  is  comparatively  rare,  while  in  Actinia  and 
Anthea  it  appears  to  be  the  only  form.    It  is  well  seen  in 
Corynactis  viridis,  in  which  species  the  shape  is  a  perfect  oval. 
The  interior  is  filled  with  a  long  thread,  which  is  generally 
more  confusedly  coiled  than  in  the  chambered  cnida?.    It  is 
probable  that  the  tangled  cnida?  also  possess  a  screw,  although 
the  minuteness  of  the  parts  prevents  this  point  being  satisfac- 
torily determined.    The  base  of  the  thread  presents  the  same 
serrated  appearance  under  high  powers  which  is  perceived  round 
the  base  of  the  thread  of  the  chambered  cnida?  under  lower 
magnifying  powers.    The  spiral  cnida?  are  met  with  in  a  few 
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species,  such  as  Sagartia  parasitica,  Tealia  crassicornis,  Cerianthus 
Lloydii,  &c.  They  are  highly  elongated,  and,  from  the  extreme 
tenuity  of  their  walls,  appear  to  be  composed  simply  of  a  thread 
coiled  in  a  close  regular  spiral ;  they  have  a  general  resemblance 
to  a  multispiral  shell,  such  as  is  frequently  possessed  by  species 
of  the  families  Cerithiadcc  or  Turritellidcc  (jig.  4,  B).  The  globate 
cnidse  ( fig.  4,  D)  occur  in  the  acontia  of  Sagartia parasitica,  and  are 
apparently  filled  with  a  fluid  having  a  different  refractive  power 
from  that  of  the  tissue  in  whicli  they  are  embedded.  No  thread 
has  been  detected  in  them,  and  it  is  possible  that  their  function 
is  different  from  the  cnidae  having  ecthorsea.  Mr.  Gosse  ex- 
presses his  general  views  on  the  cnidse  in  the  following  terms  : — 
The  emission  of  the  ecthoraeum  is  a  process  of  distinct  eversion. 
This  thread  is  not  a  solid,  but  a  tubular  prolongation  of  the 
walls  of  the  cnidae  turned  in,  during  its  primal  condition,  like  a 
finger  of  a  glove  drawn  into  the  cavity.  In  the  discharge  of  the 
ecthorseum  of  the  tangled  cnidae,  it  frequently  runs  out,  not  in 
a  direct  line,  but  in  a  spiral  form  ;  whenever  this  is  the  case, 
each  band  of  the  spire  is  made,  and  stereotyped,  so  to  speak,  in 
succession,  while  the  tips  go  on  lengthening  ;  the  tip  only  pro- 
gresses, the  whole  of  the  portion  actually  discharged  remains 
perfectly  fixed,  which  could  not  be  on  any  other  supposition 
than  that  of  evolution.  In  the  discharge  of  the  chambered  kind, 
the  ventricose  or  basal  portion  first  appears  ;  the  lower  barbs 
fly  out  before  the  upper  ones,  and  all  are  fully  expanded  before 
the  attenuated  portion  begins  to  lengthen.  This,  again,  is  con- 
sistent only  with  the  fact  of  the  evolution  of  the  whole.  On 
several  occasions  of  observation  on  the  chambered  cnidse  of 
Caryophyllia,  I  have  actually  seen  the  unevolved  portion  of  the 
ecthora3um  running  out  through  the  centre  of  the  evolved  ven- 
tricose portion.  But  perhaps  the  most  instructive  and  convincing 
example  of  all  was  the  following  : — One  of  the  large  cnidae  of 
Oorynactis  viridis  had  shot  about  half  of  its  wire  with  rapidity, 
when  a  kind  of  twist  or  kink  occurred  against  the  nipple  of  the 
cnida,  whereby  the  process  was  suddenly  arrested.  The  projec- 
tile force,  however,  continuing,  caused  the  impediment  to  yield, 
and  minute  portions  of  the  thread  flew  out  piecemeal  by  fits 
and  starts.  By  turning  the  stage  screw  I  brought  the  extremity 
of  the  discharged  portion  into  view,  and  saw  it  slowly  evolving  a 
little  at  a  time.  Turning  back  to  the  cnida,  I  saw  the  kink 
gradually  give  way,  and  the  whole  of  the  tangled  wire  quickly 
flew  out  through  the  nipple.  I  once  more  moved  the  stage, 
following  up  the  ecthora3um,  and  presently  found  the  true  ex- 
tremity and  a  large  portion  of  the  wire  still  inverted,  slowly 
evolving,  indeed,  but  very  distinctly,  throughout  its  whole  course 
within  the  walls  of  the  evolved  portion.  From  all  these  obser- 
vations there  cannot  remain  a  doubt  of  the  successive  eversion  of 
the  entire  ecthorseum.  It  may  be  asked,  What  is  the  nature  of 
the  force  by  which  the  contained  thread  is  expelled  ?  That  it  is 
a  potent  force  is  obvious  to  any  one  who  marks  the  sudden 
explosive  violence  with  which  the  nipple-like  end  of  the  cnida 
gives  way  and  the  contents  burst  forth,  as  also  the  extreme 
rapidity  with  which,  ordinarily,  the  whole  length  is  evolved. 
A  curious  example  of  this  force  once  excited  my  admiration  :  the 
ecthoraeum  from  a  cnida  of  Oorynactis  viridis  was  in  course  of 
rapid  evolution,  when  the  tip  came  full  against  the  side  of 
another  cnida  already  emptied.  The  evolution  was  momen- 
tarily arrested,  but  the  wall  of  the  empty  capsule  was  seen  to 
bend  inward,  and  suddenly  to  give  way,  the  ecthoraeum  forcing 
itself  in,  and  shooting  round  and  round  the  interior  of  the  cnida. 
The  most  careful  observations  have  failed  to  reveal  a  lining 
membrane  to  the  cnida.  I  have  repeatedly  discerned  a  double 
outline  to  the  walls  themselves,  the  optical  expression  of  their 
diameter  ;  but  have  never  detected  any,  even  the  least,  appear- 
ance of  any  tissue  starting  from  the  walls  as  the  ecthoraeum 
bursts  out.  My  first  supposition,  reluctantly  resigned,  was  that 
some  such  lining  membrane  of  high  contractile  power  lessened, 
on  irritation,  the  volume  of  the  cavity,  and  forced  out  the  wire. 
The  cnida  is  filled,  however,  with  a  fluid.  This  is  very  dis- 
tinctly seen  occupying  the  cavity,  when,  from  any  impediment, 
fnich  as  above  described,  the  wire  flies  out  fitfully — waves  and 
similar  motions  passing  from  wall  to  wall ;  sometimes  even  before 
any  portion  of  the  wire  has  escaped,  the  whole  mass  of  tangled 
coils  is  seen  to  move  irregularly  from  side  to  side,  within  the 
capsule,  from  the  operation  of  some  intestine  cause.  The  emis- 
sion itself  is  a  process  of  injection,  for  I  have  many  times  seen 
floating  atoms  driven  forcibly  along  the  interior  of  the  ectho- 
raeum, sometimes  swiftly,  and  sometimes  more  deliberately. 
Nothing  that  I  have  seen  would  lead  me  to  conclude  that 
the  wall  of  the  cnida  is  ciliated.  I  consider,  then,  that  this 
fluid,  holding  organic  corpuscles  in  suspension,  is  endowed 


with  a  high  degree  of  expansibility ;  that,  in  the  state  of 
repose,  it  is  in  a  condition  of  compression  by  the  inversion 
of  the  ecthoraeum ;  and  that  on  the  excitement  of  a  suitable 
stimulus  it  forcibly  exerts  its  expansile  power,  distending,  and 
consequently  projecting  the  tubular  ecthoraeum,  the  only  part  of 
the  wall  that  will  yield  without  actual  rupture.  The  cnida) 
cannot,  I  think,  be  regarded  in  the  light  of  cells,  since  they  are 
but  the  contents  of  other  vesicles,  which  thus  present  a  higher 
claim  to  the  character  of  cell-wall.  In  the  craspeda  of  Sagartia 
parasitica  may  be  seen  many  of  the  chambered  cnidae,  bearing 
this  outer  envelope,  which,  without  determining  anything  con- 
cerning its  nature,  I  shall  distinguish  as  the  peribola.  Many  of 
the  cnidse  have  ruptured  their  investing  membrane,  which  gives 
way  at  no  special  point,  sometimes  at  the  anterior  end,  some- 
times at  the  posterior,  and  as  frequently  all  down  the  side.  The 
peribola  thus  ruptured,  may  be  seen  in  many  instances  still 
hanging  about  the  cnida,  while  others  are  quite  free  from  any 
remains  of  it,  and  in  some  cases  I  have  seen  the  cnida  stiil 
enveloped  in  its  peribola,  unruptured.  The  peribola  I  have 
seen  investing,  and  hanging  around  the  cnida  of  the  spiral  and 
globate  kinds,  and  this  circumstance  has  afforded  me  an  ad- 
ditional ground  for  presuming  the  latter  to  belong  to  this  cate- 
gory of  organs  (fig.  4,  D,  q).  It  appears  necessary  that  the  cnida 
should  set  itself  free  by  the  rupture  of  its  peribola  before  it  can 
effect  the  emission  of  its  ecthoraeum.  At  least  I  have  never  met 
with  an  example  to  the  contrary.  The  possession  of  stinging 
powers  by  the  whole  group  of  the  Goslenterata  has  long  been 
known  :  powers  which  are  capable  of  destroying  the  life  of 
many  soft-bodied  organisms.  These  powers  have  been  assigned 
to  the  cnidae,  and  many  facts  may  be  adduced  in  support  of  the 
opinion.  It  is  known  experimentally  that  the  ecthorsea  are 
capable  of  penetrating  soft  membranes  ;  thus,  Gosse  exposed  a 
bit  of  tough  cuticle  to  the  action  of  the  tentacles  of  Tealia 
crassicornis.  On  examining  it,  the  ecthoraja  were  found  to  be 
buried  in  its  substance,  with  the  cnidae  standing  up  endwise. 
That  a  poisonous  fluid  is  injected  into  the  punctures  thus  made 
seems  highly  probable,  considering  the  pain,  and,  in  many  cases, 
sudden  death  which  follows  upon  the  insertion  of  the  barbed 
ecthorsea.  Thus  many  persons  have  felt  a  stinging  sensation  on 
handling  certain  jelly  fishes  and  sea  anemones.  Fishes  have 
been  known  to  die  in  great  agony  a  few  minutes  after  having 
been  stung  on  the  lip  by  various  Hydrozoa  and  Actinozoa.  Dr. 
Waller  records  the  effects  which  followed  upon  Ms  allowing  the 
tentacles  of  Actinia  mcsembryanthemum  to  touch  the  tip  of  his 
tongue.  "  The  result  [of  the  experiment]  was  such  as  to  satisfy 
the  most  sceptical  respecting  the  offensive  weapons  with  which 
it  is  furnished.  The  animal  seized  the  organ  most  vigorously, 
and  was  detached  from  it  with  some  difficulty  after  the  lapse  of 
about  a  minute.  Immediately  a  pungent  acrid  pain  com- 
menced, which  continued  to  increase  for  some  minutes  until  it 
became  extremely  distressing.  The  point  attacked  felt  inflamed 
and  much  swollen,  although  to  the  eye  no  change  in  the  part 
could  be  detected.  These  symptoms  continued  unabated  for 
about  an  hour,  and  a  slight  temporary  relief  was  only  obtained 
by  immersing  the  tongue  in  cold  or  warm  water.  After  this 
period  the  symptoms  gradually  abated,  and  about  four  hours 
later  they  had  entirely  disappeared.  A  day  or  two  after,  a  very 
minute  ulceration  was  perceived  on  the  apex  of  the  tongue, 
which  disappeared  after  being  touched  with  nitrate  of  silver." 
('Proceedings  of  the  Royal  Society,'  1S59.)  Attempts  made  by 
Gosse  to  ascertain  the  alkalinity  or  acidity  of  the  supposed  poi- 
sonous fluid  gave  no  decided  results  either  way ;  but  the  tests 
employed  were  not  sufficiently  delicate  to  determine  the  ques- 
tion. "  Admitting,"  says  Gosse,  "  the  existence  of  a  venomous 
fluid,  it  is  difficult  to  imagine  where  it  is  lodged  and  how  it  is 
injected.  The  first  thought  that  occurs  to  one's  mind  is,  that  it 
is  the  organic  fluid  which  we  have  seen  to  fill  the  interior  of 
the  cnidaj,  and  to  be  forced  through  the  everting  tubular 
ecthorsea.  But  if  so,  it  cannot  be  ejected  through  the  extremity 
of  the  ecthoraeum,  because  if  this  were  an  open  tube,  I  do  not 
see  how  the  contraction  of  the  fluid  in  the  cnida  could  force  it  to 
evolve ;  the  fluid  would  escape  through  the  still  inverted  tube. 
It  is  just  possible  that  the  barbs  may  be  tubes  open  at  the  tips, 
and  that  the  poison  fluid  may  be  ejected  through  these.  But  I 
rather  incline  to  the  hypothesis  that  the  cavity  of  the  ecthoraeum 
in  its  primal  inverted  condition  while  it  yet  remains  coiled  up 
in  the  cnida,  is  occupied  with  the  potent  fluid  in  question,  and 
that  it  is  poured  out  gradually  within  the  tissues  of'  the  victim, 
as  the  evolving  tip  of  the  wire  penetrates  farther  and  farther 
into  the  wound." 

With  this  formidable  array  of  offensive  weapons  the  fixed, 
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apparently  helpless,  soft-bodied  polype  is  admirably  adapted  to 
grapple  successfully  with  the  more  active  mollusks,  annelids, 
crustaceans,  and  minute  organisms  which  form  its  ordinary 
food.  The  hard-cased  shrimp  or  prawn  may,  with  impunity, 
amuse  itself  with  throwing  its  long  flexible  feelers  or  antennae 
across  the  disk  of  the  expanded  sea  anemone  or  coral,  but  should 
it  attempt  to  come  to  closer  quarters  for  the  purpose  of  biting  a 
morsel  out  of  the  body  of  the  polype  it  may  succeed  in  obtain- 
ing a  few  niouthfuls,  but  the  chances  are  that  the  soft-bodied, 
dart-bearing  polype  will  succeed  in  discharging  some  of  the 
darts  (ccthoraea)  into  the  inner  tissues  left  exposed  by  weak 
points  in  the  hard  mail  of  the  crustacean.  In  such  case  the 
victory  would  ultimately  be  on  the  side  of  the  polype,  who 
would  digest  the  crustacean,  and  thence  obtain  the  nutrient 
matter  requisite  to  repair  the  damages  done  to  it  by  its  stronger 
and  more  active  enemy.  The  time  required  for  the  complete 
digestion  of  a  good  sized  shrimp  varies  from  two  to  six  or  eight 
hours  ;  the  process  apparently  consists  of  a  combination  of  great 
pressure  with  the  action  of  some  solvent,  for  when  discharged  all 
the  hard  parts  of  the  crustacean  are  in  position,  although  much 
compressed,  and  slightly  distorted  from  some  of  the  joints 
having  yielded ;  while  the  soft  inner  parts  are  almost  entirely 
dissolved  out.  Pressure,  however,  is  not  essential  to  the  diges- 
tive process,  for  if  pieces  of  crustacean  muscle  be  placed  in  a 
perforated  silver  globe  the  same  result  is  produced.  The  solid 
portion  of  the  food  is  usually  retained  in  the  digestive  cavity, 
and  it  is  there  that  the  process  of  digestion  is  carried  on  ;  it  is 
rarely  that  the  solid  parts  pass  into  the  somatic  cavity,  and  then 
apparently  from  accidental  or  abnormal  causes  only,  while  there 
is  no  positive  evidence  to  show  that  the  lining  membrane  of  the 
general  cavity  of  the  body  is  capable  of  digesting  food.  It  is  a 
frequent  practice  for  aquaria  keepers  to  feed  these  creatures  with 
the  muscles  of  vertebrate  animals,  such  as  beef,  etc.,  but  this 
fare  is  unsuited  to  them,  for  although  at  times  they  may  reduce 
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it  to  a  more  or  less  pulpy  condition,  yet  frequently  the  meat  i3 
taken  in,  retained  for  hours,  and  again  discharged  without  having 
undergone  much  alteration.  This  indicates  that  their  digestive 
powers  are  not  capable  of  obtaining  the  full  amount  of  nutri- 
ment from  this  kind  of  food.  Individuals  fed  on  meat  almost 
invariably  grow  smaller  and  ultimately  pine  away  as  though 
they  had  been  starved.  The  fluid  which  occupies  the  general 
cavity  of  the  body  is  clear  and  transparent,  and  is  generally  sup- 
posed to  be  simply  sea-water ;  but  it  is  really  so  modified  as  to 
play  the  same  function  in  these  animals  as  the  blood  does  in 
those  of  more  special  organization.  Observations  on  its  character 
and  properties  are  much  wanted.  It  is  more  or  less  charged 
with  albumen  in  solution,  and  abounds  in  minute  disks  or 
granules  of  a  yellow  colour,  and  having  a  diameter  varying  from 
•0001  to  -0008  of  an  inch  in  diameter.  It  is  doubtful  if  the 
Zoantharia  have  a  liver  or  anything  analogous  to  it ;  but  in 
some  genera  the  wall  of  the  digestive  cavity  is  lined  with  a  yel- 
lowish or  salmon  red  tissue,  having  a  gland- like  structure,  which 
Gosse  feels  confident  is  the  liver. 

Geological  Distribution  of  the  Zoantharia. 

In  treating  this  branch  of  the  subject  the  classification  of 
Milne-Edwards  and  Haime  as  modified  by  Bronn  will  be 
adopted.  The  tables  given  by  Bronn  will  also  be  used,  with 
such  alterations  as  we  are  able  to  give  from  more  recent  data. 
The  general  summary  of  the  distribution  of  the  species  is  con- 
contained  in  the  table  here  given.  The  number  of  dots  indi- 
cates the  relative  importance  of  the  groups. 
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Geographical  distribution  of  the  Zoantharia.  The  following  table  is  taken  from  Bronn. 
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In  Gosse's  '  Actinologia  Britannica'  the  number  of  species  as- 
signed to  the  British  shores  is  75,  of  which  by  far  the  greater 
number  belongs  to  the  families  Turbinolidm  and  Actinidce  as 
defined  by  Milne-Edwards  and  Haime.  The  definitions  of  the 
British  genera,  together  with  the  number  of  British  species,  are 
thus  stated  by  Gosse. 

Actinoloba. — Blainville. — Base  considerably  broader  than  the 
column  ;  its  outline  often  undulate,  but  entire.  Column  pillar- 
like in  the  expanded  state  ;  the  margin  forming  a  thickened 
parapet  or  low  wall ;  separated  from  the  tentacular  disk  by  a 
groove  or  fosse.  Surface  perfectly  smooth,  without  suckers,  but 
pierced  with  loopholes.  Substance  approaching  to  pulpy.  Disk 
deeply  frilled  at  the  margin,  thinly  membranous.  Tentacles 
short,  slender,  not  arranged  in  distinguishable  circles,  scattered 
at  their  commencement  about  half  breadth  of  the  disk,  becoming 
gradually  smaller,  more  numerous,  and  densely  crowded  as  they 
approach  the  border.  Mouth  surrounded  with  a  thick  lip  ;  fur- 
nished with  only  a  single  gonidial  groove,  surrounded  by  a 
single  pair  of  tubercles.  Acontia  emitted  somewhat  reluctantly, 
but  copiously  upon  occasion. 

A.  dianthus  is  the  only  British  species. 

Sagartia. — Gosse. — Base  broader  than  the  column  ;  its  outline 
often  undulate  but  entire.  Column  in  the  expanded  state  pillar- 
like, sometimes  low  and  thick,  sometimes  tall  and  slender  ;  the 
margin  notched  or  tentaculate,  without  parapet  or  fosse.  Surface 
studded  with  suckers,  which  do  not  form  permanent  warts  ; 
pierced  with  loopholes.  Substance  fleshy  or  pulpy.  Disk  some- 
times wavy,  more  commonly  plane,  sometimes  slightly  turned 
over  at  the  edge.  Tentacles  varying  in  number,  form,  and  ar- 
rangement in  the  different  species.  Mouth  generally  elevated 
on  a  more  or  less  conspicuous  cone  ;  furnished  with  two  goni- 
dial grooves,  each  'with  its  pair  of  tubercles.  Acontia  emitted 
freely  and  copious.  There  are  15  British  species,  namely, 
S.  bellis,  S.  miniata,  S.  rosea,  S.  ornata,  S.  ichthystoma,  S. 
venusta,  S.  nivea,  S.  qihyrodeta,  S.  pallida,  S.  troglodytes,  S. 
viduata,  S.  parasitica,  S.  pur  a,  S.  coccinea,  S.  chrysosplenium. 

Adamsia. — Forbes. — Base  adhering  to  the  inner  lips  of  uni- 
valve shells  ;  greatly  expanded  laterally  in  two  wing-like  lobes, 
which  gradually  advancing  on  each  side,  at  length  surround  the 
mouth  of  the  shell,  and  meet  on  the  outer  side  of  the  body  whorl. 
Column  greatly  depressed  ;  margin  forming  a  low,  sharp  parapet, 
with  a  distinct  fosse.  Surface  smooth  towards  the  summit,  striated 
or  irregularly  furrowed  on  the  outer  (=  lower  part);  pierced 
with  loopholes,  which,  on  the  outer  (=  lower)  part  form  perma- 
nent warts.  Substance  fleshy.  Disk  long  oval,  almost  linear, 
smooth.  Tentacles  numerous,  sub-marginal,  short,  crowded, 
imperfectly  retractile.  Mouth  protrusile,  large,  thrown  into 
loose  folds,  but  not  furrowed.  Acontia  emitted  freely  and 
copiously.    A.  palliata  is  the  only  British  species. 


Phellia. — Gosse. — Base  adhering  to  rocks  ;  little  exceeding  the 
column.  Column  pillar-like  in  expansion ;  the  margin  tentaculate 
without  parapet  or  fosse.  Surface  smooth,  pierced  with  loop-holes ; 
partly  clothed  with  a  tough  epidermis,  which  is  rough  externally, 
firmly  adherent  to  the  skin.  Disk  concave  ;  the  edge  not  undu- 
late. Tentacles  few,  in  more  than  one  row,  barred.  Mouth 
not  raised  on  a  cone  ;  lip  thickened.  Acontia  discharged,  but 
reluctantly.  There  are  four  British  species,  namely,  P.  muro- 
cincta,  P.  gausapata,  P.  picta,  P.  Brodricii. 

Gregoria. — Gosse. — Base  not  broader  than  the  column.  Column 
a  low  pillar,  strongly  invected,  very  inflatable  in  irregular  lobes  ; 
the  margin  forming  an  irregularly  undulate  parapet,  separated 
from  the  tentacles  by  a  deep  but  narrow  fosse  which  is  never 
obliterated.  Surface  smooth,  but  becoming  transversely  wrin- 
kled in  contraction  ;  without  suckers  ;  perforated  with  few,  but 
very  conspicuous  loop-holes  ;  these  are  arranged  in  longitudinal 
lines,  on  the  swellings  which  correspond  to  the  intersepts.  Sub- 
stance pulpy.  Disk  plane  ;  not  exceeding  the  column  ;  smooth, 
without  conspicuous  radii.  Tentacles  moderately  short,  blunt, 
unicolorous  ;  not  perfectly  retractile.  Mouth  set  on  a  cone ; 
lip  thin  ;  two  gonidial  grooves,  each  with  a  pair  of  small  tuber- 
cles. Acontia  emitted  sparsely.  G.  fenestrata  is  the  only  British 
species. 

Aiptasia. — Gosse. — Base  adhering  to  rocks,  readily  detached  ; 
often  not  equalling  the  medium  diameter  of  the  column.  Column 
trumpet-shaped,  many  times  higher  than  wide,  very  changeable 
in  shape  from  irregular  distension,  margin  tentaculate  ;  surface 
minutely  corrugated,  adhesive,  but  without  distinct  suckers  ; 
pierced  with  loop-holes.  Substance  pulpy.  Disk  greatly  ex- 
panded, membranous,  concave.  Tentacles  in  several  rows,  long, 
lax,  irregularly  flexuous,  perforate  at  the  top,  the  first  row 
longest,  scarcely  retractile.  Mouth  not  set  on  a  cone  ;  lip  thin  ; 
stomach  protrusile.  Acontia  abundant,  but  not  often  sponta- 
neously extruded.    One  British  species,  A.  Couchii. 

Anthea. — Johnston. — Base  slightly  adherent ;  broader  than  the 
column  ;  its  outline  irregularly  undulate.  Column  forming  a 
low  thick  pillar  ;  the  summit  expanding  ;  the  margin  notched, 
and  bearing  budding  tentacles,  with  no  distinct  parapet  or  fosse. 
Surface  cancellated  by  the  intersection  of  longitudinal  furrows 
and  transverse  wrinkles.  No  suckers,  warts,  nor  loop-holes. 
Substance  warty.  Disk  membranous,  very  expansUe,  undulate 
at  the  margin.  Tentacles  numerous,  in  several  rows,  sub-margi- 
nal, very  long,  lax,  irregularly  flexuous  ;  scarcely  retractile. 
Mouth  elevated  on  a  low  cylindrical  wart.  Acontia  wanting. 
There  is  only  one  species,  and  that  is  found  on  the  shores  of 
England,  as  well  as  on  the  western  and  southern  coasts  of  Europe 
generally,  A.  cereus. 

Actinia, — Linnaeus. — Base  adhering  to  rocks  ;  considerably 
exceeding  diameter  of  column.    Column  pillar-shaped,  usually 
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much  wider  than  high  :  margin  greatly  developed,  smooth,  sepa- 
rated by  a  broad,  but  shallow  fosse  from  the  outer  tentacles  ;  a 
circle  of  vividly  coloured  spherules  projecting  from  the  inner 
surface  of  the  wall  of  the  fosse  :  surface  delicately  smooth,  im- 
perforate, non-adhesive ;  substance  fleshy.  Disk  greatly  ex- 
panded and  overarching  ;  concave.  Tentacles  in  several  rows  ; 
moderately  long,  nearly  equal ;  unicolorous  ;  wholly  retractile. 
Mouth  set  on  a  protrusile  cone  ;  two  pairs  of  gonidial  tubercles, 
brightly  coloured.    One  British  species.   A.  rnescmbryanthemum. 

Bolocera. — Gosse. — Base  adherent ;  not  much  exceeding  the 
column.  Column  pillar-like,  the  diameter  and  height  sub-equal. 
Surface  generally  very  smooth,  studded  with  small  warts,  re- 
motely scattered.  Substance  fibro-cartilaginous.  Disk  smooth, 
circular  in  outline,  not  overlapping  the  column.  Tentacles 
short,  thick,  constricted  at  the  foot,  obtusely  pointed,  longitudi- 
nally furrowed  ;  flexuous  and  mobile  ;  easily  separated  ;  not 
retractile.  Mouth  not  raised  on  a  cone  ;  stomach  capable  of 
being  greatly  protruded.  B.  Tuedim  and  B.  eques  are  British 
species. 

Bunodes. — Gosse. — Base  exceeding  the  column  ;  its  outline 
generally  undulate.  Column  pillar-like ;  the  height  in  extension, 
considerably  exceeding  the  diameter.  Surface  studded  with 
permanent  rounded  warts  set  in  vertical  lines,  which  are  sepa- 
rated by  bands  of  plain  skin.  Margin  denticulate.  Substance 
firmly  fleshy.  Disk  flat,  circular  in  outline  ;  scarcely  overlap- 
ping the  column.  Radii  conspicuously  marked.  Tentacles  not 
very  numerous,  arranged  in  several  rows,  sub -marginal ;  mode- 
rately long  and  slender,  obtusely  pointed,  smooth,  not  very 
flexuous ;  marked  (in  the  more  typical  species)  with  irregular 
white  spots  on  the  face  ;  perfectly  retractile.  Mouth  not  raised 
on  a  cone  ;  stomach  not  habitually  protruded  ;  gonidial  tuber- 
cles generally  conspicuous.  There  are  four  British  species, 
namely  B.  gemmacea,  B.  thallia,  B.  ballia,  B.  coronatu. 

Tealia. — Gosse. — Base  exceeding  the  column.  Column  not 
pillar-like,  the  diameter  usually  much  exceeding  the  height.  Sur- 
face studded  with  permanent  rounded  warts,  which  are  hollow, 
and  have  strong  adhesive  power,  irregularly  scattered  or  not  set 
in  vertical  lines.  Margin  denticulate.  Substance  cartilaginous. 
Disk  flat,  circular  in  outline,  considerably  overlapping  the 
column.  Radii  inconspicuous.  Tentacles  not  very  numerous, 
arranged  in  several  rows,  submarginal ;  short,  thick,  and  conical ; 
unicolorous,  or  marked  with  undefined  rings  or  bands  of  alter- 
nate colours  ;  perfectly  retractile.  Mouth  raised  on  a  cone ; 
stomach  habitually  protruded  to  a  great  extent.  Muscular 
system  highly  developed ;  very  dense,  and  of  a  cartilaginous 
firmness.  Two  British  species  are  known,  viz.,  T.  digitata  and 
T.  crassicornis.  There  may  be  a  third,  which  Mr.  Cocks  names 
T.  tuberculata. 

Hormathia. — Gosse. — Base  coherent,  greatly  expanded.  Column 
pillar-like,  much  corrugated,  surrounded  by  a  single  horizontal 
row  of  warts.  Disk  sbghtly  concave,  scarcely  exceeding  the 
column.  Tentacles  moderately  long  and  slender ;  perfectly 
retractile.  H.  Margaritce,  a  native  of  Britain,  is  the  only  known 
species. 

Stoviphia. — Gosse. — Base  adherent,  expanded.  Column  pillar- 
like ;  without  warts  or  suckers,  imperforate  (?)  ;  skin  much 
corrugated  ;  substance  not  at  all  cartilaginous,  but  soft  and  lax. 
Disk  very  protrusile.  Tentacles  perfectly  retractile.  Acontia  not 
present.  The  only  known  species,  S.  Churchice,  is  found  on  the 
coasts  of  Scotland. 

Ihjanthus. — Forbes. — Column  pear-shajied,  tapering  to  a  blunt 
point  at  the  inferior  extremity,  which  is  probably  perforated. 
Surface  smooth,  without  suckers,  warts,  or  loopholes.  Ten- 
tacles of  one  kind  only,  marginal,  numerous  (i.  e.,  exceeding 
thirty).  Mouth  of  the  ordinary  form,  with  no  prominent  goni- 
dial development.  Two  British  species  ;  I.  Scoticus,  and  I. 
Milchellii. 

Peachia. — Gosse. — Column  cylindrical,  pear-shaped,  or  swell- 
ing in  the  middle,  rounded  at  the  posterior  extremity,  where  there 
is  an  orifice  ;  margin  entire,  forming  an  indistinct  parapet.  Sur- 
face smooth,  without  loopholes,  but  studded  in  every  part  with 
very  minute  and  very  numerous  suckers.  Disk  flat,  or  very 
slightly  conical,  smooth.  Tentacles  of  one  kind,  twelve,  thick, 
short,  obtusely  pointed  ;  marginal  ;  imperfectly  retractile. 
Mouth  not  elevated  on  a  cone  ;  lip  thin,  abrupt,  protrusile, 
sometimes  lobed.  A  single  gonidial  groove,  the  edges  of  which 
are  soldered  together,  so  as  to  form  a  tube,  which  terminates 
above  in  a  thickened,  expanded  rim  (concluda),  the  margin  of 
which  is  more  or  less  divi  led.  Acontia  wanting.  There  are  three 
British  species,  viz.,  P.  hastata,  P.  triphylla,  and  P.  undata. 

Halcampa. — Gosse. — Column  long,   slender,   cylindrical.  01 


swollen  at  the  inferior  extremity,  which  appears  to  be  imper- 
forate ;  no  distinct  margin.  Surface  without  loopholes,  but 
studded  with  minute  suckers.  Disk  flat.  Radii  distinct. 
Tentacles  of  one  kind,  few  (less  than  twenty),  marginal  or  sub- 
marginal,  cylindrical,  obtuse,  perfectly  retractile.  Mouth 
simple,  no  obvious  gonidial  development.  There  arc  two  British 
species,  H.  chrysanthellum,  and  H.  microps. 

Edwardsia. — Quatrefages. — Column  long,  slender,  cylindrical, 
divided  into  three  distinct  regions,  of  which  the  two  terminal 
are  retractile  within  the  central  one.  Anterior  region  forming  a 
short  thick  pillar  (capitulum)  of  less  diameter  than  the  central, 
and  more  delicate.  Central  region  (scapus)  covered  by  a  skin 
(epidermis)  more  or  less  thick  and  opaque.  Posterior  region 
(physa)  thin,  pellucid  ;  inflatable  like  a  bladder  ;  imperforate  (?). 
Disk  sometimes  flat,  sometimes  conical.  Tentacles  of  one  kind, 
few  (less  than  thirty),  marginal,  arranged  in  one  or  two  rows  ; 
slender,  moderately  long,  pointed  ;  perfectly  retractile.  Mouth 
simple,  no  obvious  gonidial  development.  E.  callimorpha,  E.  Au 
manni,  E.  Goodsiri,  and  E.  carnea  are  British ;  and  E.  Beautempsii 
may  be. 

Arachnactis. — Sars. — Column  moderately  long,  cylindrical, 
rounded  at  the  inferior  extremity,  but  not  swollen,  imperforate. 
Surface  capable  of  temporary  adhesion,  and  therefore  probably 
studded  with  minute  suckers.  Tentacles  of  two  kinds,  the  one 
marginal,  very  long,  slender  ;  the  other  gular,  short,  few  in 
each  series,  not  retractile.  Mouth  a  simple  slit.  Habit,  freely 
swimming  in  the  sea.  A.  albida  is  the  only  British  species  recorded 
by  Gosse. 

Cerianthus. — Dellechiaje.  —  Column  lengthened,  cylindrical, 
swollen  and  bulb-like  at  the  inferior  extremity,  which  is  per- 
forated with  a  distinct  orifice  ;  expanding  trumpet-like  at  the 
margin,  which  merges  into  the  tentacles,  without  parapet  or 
fosse.  Surface  smooth,  without  loopholes,  or  (apparent  suckers) 
usually  enveloped  in  a  loose  non-adherent  tube  closed  at  the 
lower  end,  of  tough,  membranous  texture,  and  ragged  exterior. 
Disk  wider  than  column,  but  not  overarching,  funnel-shaped, 
with  conspicuous  radii.  Tentacles  of  two  kinds  ;  the  one  mar- 
ginal, the  other  gular ;  both  in  perfect  circles,  those  of  each 
equal  inter  se,  moderately  numerous,  slender ;  absolutely  in- 
capable of  retraction.  G.  Lloydii  is  the  only  British  species.  It 
is  probable  that  the  species  described  as  Actinia  vcrmicularis  by 
Forbes,  and  dredged  by  him  from  the  Shetland  seas,  may  belong 
to  this  genus. 

Capnea. — Forbes. — Base  expanded,  swollen,  adherent.  Column 
cylindrical,  pillar-like  ;  the  margin  forming  a  thick  parapet  with 
a  fosse.  Surface  smooth,  without  loopholes,  invested  with  a 
woolly  epidermis.  Disk  circular,  entire.  Tentacles  very  short, 
truncate,  retractile.  C.  sanguinca  from  the  seas  off  the  Isle  of 
Man  and  Falmouth  is  the  only  species. 

Aurcliana.  —  Gosse.  —  Base  expanded,  adherent.  Column 
conico-cylindrical,  low,  the  margin  forming  a  thick  parapet  with 
a  fosse.  Surface  smooth,  without  suckers  or  loopholes  ;  invested 
with  a  deciduous  epidermis.  Substance  firm  and  coriaceous, 
opaque.  Disk  flat,  entire  ;  radii  distinct.  Tentacles  in  several 
rows,  very  short,  knobbed  ;  the  heads  more  or  less  bilobate,  and 
differing  in  form  in  the  different  rows  ;  perfectly  retractile. 
Mouth,  slit-like,  furrowed.  Stomach-wall  protrusile.  There 
are  two  British  species.    A.  augusta,  and  A.  heterocera. 

Corynactis. — Aliman. — Base  expanded,  adherent.  Column  ver- 
satile, tall ;  the  margin  forming  a  parapet  with  no  fosse.  Sur- 
face smooth,  without  suckers  or  loopholes ;  not  invested  with 
any  separable  epidermis.  Substance  fleshy  or  pulpy,  pellucid. 
Disk  flat,  entire,  circular.  Tentacles  in  several  rows",  all  of  the 
same  form,  each  consisting  of  a  conical  stem  and  a  globular 
head  ;  perfectly  retractile.  Mouth  simple,  protrusile ;  lip 
coarsely  furrowed ;  stomach  evertile.  There  is  but  one  British 
species,  C.  viridis. 

Zoanthus. — Cuvier. — Base  permanently  attached  ;  spreading 
over  rocks,  stones,  or  shells,  in  either  a  linear  or  incrusting 
manner.  Column  pillar-like,  higher  than  wide  ;  margin  cut 
into  strongly-marked  teeth,  which  are  united  by  a  thin  mem- 
brane. Surface  smooth,  excreting  a  mucus,  in  which  occasion- 
ally grains  of  sand  become  imbedded,  constituting  an  adven- 
titious epidermis.  Disk  sbghtly  concave ;  radii  inconspicuous. 
Tentacles  conical,  pointed,  similar  in  structure  to  those  of  the 
Actinidcc ;  wholly  retractile.  Mouth  more  or  less  protrusile, 
simple.  Three  British  species  have  been  discovered  ;  Z.  Couchii, 
Z.  sulcatus,  and  Z.  Alderi. 

Caryophyllia. — Lamarck. — Corallum  simple,  generally  obscure, 
often  with  an  expanded  base,  permanently  adherent ;  outline  ovate 
or  circular.    Columella  composed  of  several  thin,  narrow,  pointed 


27 


ACTINOZOA. 


ACTINOZOA. 


28 


vertical  plates.  Palules  broad,  entire,  in  a  single  circle.  Sepia 
straight,  broad,  projecting  and  forming  six  systems.  Ribs  (costce) 
straight ;  developed  only  towards  the  summit,  granulated.  Soft 
parts  translucent,  the  column  very  extensile,  the  disk  protrusile, 
the  tentacles  set  in  several  rows,  diminishing  in  size  from  the 
outer  row  inwards,  each  consisting  of  a  stem  with  a  globular 
head.    There  is  but  one  British  species,  C.  Smithii. 

Paracyathus. — Milne-Edwards  and  Haime.— Corallum  simple, 
subturbinate  or  cylindrical  with  an  expanded  base,  permanently 
adherent.  Columella  very  broad,  terminated  by  a  papillous 
surface,  and  formed  by  processes  that  appear  to  arise  from  the 
lower  part  of  the  inner  edge  of  the  septa.  Palules  of  divers 
orders,  forming  two  or  more  circles  ;  in  general  lobed  at  the 
summit,  narrow,  tall,  and  appearing  also  to  arise  from  the  lower 
part  of  the  inner  edge  of  the  septa ;  their  size  diminishing  as 
they  approach  the  columella.  Plates  (septa)  nearly  equal,  very 
slightly  salient  and  closely  set ;  their  lateral  surfaces  strongly 
granulated  and  sometimes  presenting  traces  of  imperfect  dissepi- 
ments. They  form  four  or  five  cycles,  and  the  systems  are 
equally  developed.  Ribs  (costce)  neariy  equal,  straight,  closely  set, 
projecting  very  little,  and  delicately  granulated.  Three  British 
species  are  known  ;  P.  Tascilianus,  P.  Thulensis,  P.  pteropus. 

Sphen  otrochus. — Milne-Edwards  and  Haime. — Corallum  simple, 
free,  with  no  trace  of  adherence,  wedge  shaped,  the  superior 
extremity  wider  in  all  directions  than  the  inferior  ;  transversely 
elliptical.  Columella  a  single  lamina,  occupying  the  greater 
axis  of  the  calyx  ;  its  upper  margin  flexuous  and  bilobate. 
Palules  entirely  wanting.  Plates  (septa)  extending  to  the  colu- 
mella, or  meeting  in  the  centre  of  the  visceral  chamber  ;  broad, 
slightly  salient,  forming  three  cycles  and  six  systems.  Ribs 
(costai)  broad,  not  very  prominent,  in  general,  crisped  or  repre- 
sented by  a  series  of  papillous  tubercles.  There  are  two  British 
species,  viz.,  S.  Macanclrervanus,  and  S.  Wrightii. 

Ulocyathus. — Sars. — Corallum  simple,  free,  turbinate,  with 
traces  of  adherence  (in  the  young  state),  on  a  very  short,  wedge- 
shaped,  crooked,  pointed  base.  Columella  and  palules  entirely 
wanting.  Ribs  (costce)  not  at  all  prominent,  sometimes  obscure. 
Plates  (septa)  very  thin,  high,  very  salient  above  the  margin  of 
the  cups,  distinct  throughout  their  length.  Calyx  very  deep ;  the 
margin  sinuous  and  crisped.    One  British  species,  U.  arcticus. 

Lophohelia. — Milne-Edwards  and  Haime. — Corallum  tree-like 
or  forming  a  branching  thicket,  the  branches  coalescing  ;  this 
form  results  from  a  gemmation  irregularly  alternate  and  sub- 
terminal.  There  is  no  true  ccenenchyma,  but  the  walls  are 
very  thick  and  scarcely-ribbed.  Calices  having  a  deep  cavity 
with  a  reverted  lamellar  edge.  Columella  and  palules  wanting. 
Plates  (septa)  entire,  salient,  unequal,  the  principal  ones  united 
towards  the  lower  part  of  their  inner  edges  at  the  bottom  of  the 
visceral  cavity.    L.  prolifera  is  the  only  British  species. 

Hoplangia. — Gosse. — Corallum  incrusting  foreign  bodies.  Co- 
rallites  rather  short,  formed  by  buds  which  spring  from  an 
expansion  around  the  base  of  the  parent  permanently  united  to 
it  (but  not  to  each  other)  by  the  inferior  portions  of  their  walls. 
Wall  surrounded  by  a  thin  porcellanous  coat  (epitheca),  which 
permits  the  ribs  to  be  traced  through  it ;  granulate.  Ribs  (costce) 
thin,  sharp,  low,  very  unequally  distinct.  Columella  a  broad 
surface  of  rough  papillae,  merging  into  the  plates.  Palules  want- 
ing. Plates  (septa)  thin,  scarcely  salient,  unequal,  straight,  granu- 
lose,  toothed  on  the  edges,  except  the  upper  edges  of  the  primaries, 
which  are  nearly  entire.  H.  Burotrix  is  the  only  species  ;  it  has 
been  found  in  Weymouth  Bay. 

Balanophyllia. — Wood. — Corallum  simple,  adherent,  sub-pe- 
dicullate,  cylindrical  or  subcorneal.  Columella  well  developed, 
but  not  projecting  at  the  bottom  of  the  calyx  ;  of  a  sponge-like 
appearance.  Plates  (septa)  thin,  close-set ;  those  of  the  last 
cycle  well  developed.  Ribs  (costce)  distinct,  narrow,  nearly 
equal,  crowded.  Soft  parts,  actinia-like,  richly  coloured,  with  a 
protrusile  mouth,  not  conspicuously  furrowed,  and  bluntly 
pointed,  warted  tentacles  without  terminal  knobs.  B.  regia  is 
the  only  British  species. 

'  In  1865  a  new  British  genus  and  species  were  described  by  Gosse 
('  Annals  of  Natural  History ') ;  and  we  give  his  account  of  it  here. 

JEgeon. — Gosse. — Base  adherent  to  walls  with  a  moderate  tena- 
city ;  broader  than  the  medium  diameter  of  the  column.  Co- 
lumn irregularly  distensible,  not  sinuous,  somewhat  versatile, 
but  generally  forming  a  tall,  erect,  thick  pillar,  the  summit 
expanding ;  the  margin  tentaculate  ;  surface  longitudinally 
fluted,  each  flute  studded  with  a  single  row  of  minute  warts  ;  no 
suckers  or  loopholes.  Substance  pulpy,  membranous.  Disk 
expanded,  membranous,  concave,  revolute.  Tentacles  numer- 
ous, in  several  rows,  long,  lax,  irregularly  flexuous,  scarcely 


retractile.  Mouth  not  ordinarily  set  on  a  cone,  but  pouted 
after  the  reception  of  food;  lip  thin.  Gonidial  tubercles  promi- 
nent. Acontia  wanting.  JEgeon  Alfordi  is  the  name  of  the  species. 

The  data  connected  with  the  general  geographical  distribu- 
tion of  these  organisms  are  scattered  so  widely  through  zoo- 
logical literature  that  the  task  is  beyond  the  powers  of  the 
compiler  of  this  article  ;  and  therefore  the  detailed  tables  given 
by  Bronn  will  form  the  basis  of  a  few  general  observations, 
although  such  tables  are  now  several  years  old,  and  much  has 
been  learnt  since  they  were  drawn  up.  The  numbers  must 
not,  therefore,  be  considered  as  representing  the  present  state  of 
our  knowledge.  The  Bugosa  are  unrepresented  in  modern  seas. 
The  Tabulata  are  represented  by  4  genera  and  22  species  ;  the 
genera  are  Seriatopora,  Pocillopora,  Millepora,  and  Hcliopora. 
All  the  species  of  Seriatopora  are  recent ;  and  so  far  as  we  know 
all  of  them  inhabit  the"  Red  Sea.  The  11  species  of  Pocillopora 
are  more  widely  scattered  ;  5  of  them  occur  in  the  seas  washing 
the  southern  shores  of  Asia,  and  4  of  them  are  found  in  the  Red 
Sea  ;  2  species  are  reported  from  the  Mediterranean,  while  the 
localities  of  5  are  unknown.  Millepora  is  the  only  one  of  the 
four  genera  which  has  representatives  in  ancient  and  modern 
seas ;  there  are  5  recent  species  ;  the  Indian  Ocean  is  the 
habitat  of  one  species,  the  Red  Sea  of  two,  the  Caribbean  Sea 
of  one,  and  there  is  one  species  whose  native  country  is  un- 
known. The  only  species  of  Heliopora  is  a  native  of  the  Indian 
Ocean.  Almost  all  the  species  of  the  Tabulata  occur  in  low 
northern  latitudes,  and  the  majority  of  them  are  met  with  in 
the  seas  of  the  southern  confines  of  Asia,  and  in  the  Mediter- 
ranean ;  while  few  have  as  yet  been  reported  from  the  western 
hemisphere.  It  is  especially  noticeable  how  little  connection  there 
appears  to  be  between  the  extinct  and  living  forms.  Thus  125 
species  are  known  from  the  palaeozoic  formations,  none  from  the 
triassic  series  ;  but  one  from  the  oolitic  series;  8  from  the  creta- 
ceous formation ;  3  from  the  eocene ;  none  from  the  later  tertiaries ; 
while,  as  already  stated,  there  are  22  living  species.  While 
Seriatopora  is  only  known  by  living  forms,  the  genera  most 
nearly  allied  to  it,  according  to  Bronn's  arrangement,  viz., 
Bhabdopora,  Dendropora,  and  Trachypora,  are  only  represented 
in  palaeozoic  rocks.  Again  Pocillopora  is  recent,  while  Comites, 
closely  allied  to  it,  is  exclusively  palaeozoic.  These  facts  seem 
to  indicate  either  that  the  evidence  is  yet  very  incomplete,  or 
that  the  generally  received  classification  is  faulty.  The  order 
Tubulosa  is  confined  to  palseozoic  rocks.  The  order  Aporosa,  so 
rich  in  species,  is  best  represented  in  the  Indian  Ocean,  the  Red 
Sea,  and  the  Mediterranean,  a  few  species  being  scattered 
through  the  Pacific  and  Atlantic  Oceans.  By  far  the  greater 
number  are  restricted  to  low  latitudes  and  warm  seas,  a  few 
stragglers  only  extending  into  the  colder  regions  of  the  North 
Sea.  The  extinct  forms  are  most  concentrated  in  the  meso- 
zoic  limestones.  The  living  species  of  Perforata  are  more  abun- 
dant than  the  extinct.  They  are  for  the  most  part  dwellers 
in  the  Indian  Ocean,  the  Red  Sea,  and  Mediterranean,  in  the 
Eastern  Hemisphere  ;  and  in  the  Caribbean  Sea  in  the 
Western.  The  fossil  species  are  most  abundantly  represented  in 
the  uppermost  secondary  and  in  the  tertiary  rocks.  The  Mala- 
codermata  are  unknown  in  the  fossil  state,  but  this  is  probably 
due  rather  to  their  forms  being  less  adapted  for  preservation 
than  to  their  not  having  lived  during  the  past  epochs  of  the 
geological  record.  The  living  species  are  distributed  all  over  the 
world,  and  there  is  probably  no  extensive  coast  line  which  does 
not  support  some  species.  The  evidence  as  to  their  distribution 
is  still  very  imperfect :  so  that  at  present  we  are  scarcely  in 
a  position  to  draw  conclusions  with  safety.  The  apparent  rich- 
ness or  paucity  of  the  malacodermatous  faunas  of  various 
countries  depends  chiefly  upon  the  amount  of  attention  which 
has  been  given  to  them.  The  richest  countries  are  those  which 
have  been  most  examined  ;  as,  for  instance,  the  Red  Sea,  the 
Mediterranean,  the  West  Indies,  and  the  seas  surrounding  the 
shores  of  Britain.  These  remarks  apply  with  greater  or  less 
force  to  all  the  other  orders  ;  so  that  great  caution  and  much 
sifting  of  evidence  is  required  before  high  importance  can  be 
attached  to  any  general  conclusions  that  may  be  drawn. 

Those  who  require  details  respecting  the  extinct  species 
should  consult  the  general  work  by  Fromentel;  the  papers  by  the 
same  author  in  '  Paleontologie  Francaise'  and  '  Caen  Memoirs,' 
for  the  French  species  ;  those  by  Reuss  in  the  '  Sitzungsbe- 
richte'  of  the  Academy  ,  of  Sciences  at  Vienna,  for  the  German 
species  ;  those  by  Ludwig  in  '  PalaBontographica,'  edited  by 
Dunker  and  Meyer,  for  the  Russian  species ;  those  by  Sismonda, 
Felippi,  and  Seguenza,  in  the  '  Memoirs  of  the  Royal  Academy 
of  Science  at  Turin,'  for  the  Italian  species;  and  those  by  Dr. 
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Duncan  in  the  '  Annals  of  Natural  History,' '  Quarterly  Journal 
of  the  Geological  Society/  and  '  Philosophical  Transactions/  for 
the  extinct  forms  of  Australia,  India,  and  the  West  Indies. 
The  last-mentioned  writer  has  also  written  an  account  of  many 
British  species  in  his  '  Monograph  of  the  British  Fossil  Corals, 
2nd  Series/  which  is  a  continuation  of  the  well-known  work  of 
Milne-Edwards  and  Haime. 

Messrs.  Duchassaing  and  Michelotti  have  given  considerable 
attention  to  the  West  Indian  species  of  this  class  ;  and  in  their 
latest  memoir  on  them  they  announce  some  general  conclusions  to 
which  they  have  been  led  respecting  their  geographical  distri- 
bution. The  Malacodermata  are  represented  by  the  genera  Zoan- 
thus,  Palythoa,  and  Mammallifcra,  which  appear  to  be  specifi- 
cally more  abundant  in  the  Caribbean  Sea  than  anywhere  else. 
Amongst  the  Aporosa  there  are  a  few  species  belonging  to  the 
Caryophyllidce  and  Turbinolidce.  The  Astrceidce  have  a  great  de- 
velopment. The  Oculinidce  are  represented  by  several  species. 
The  FungidcB  are  represented  by  a  few  Lophoserince.  The  Perfo- 
rata afford  a  few  genera  only,  namely,  Dendrophyllia,  Madrepora, 
and  Porites.  The  Tahulata  are  represented  by  Millepora,,  which 
genus  is  rich  in  species  in  this  area.  The  authors  describe  as 
many  as  26  species.  On  comparing  the  statements  here  made 
on  the  authority  of  the  Messrs.  Duchassaing  and  Michelotti  with 
those  based  on  Bronn's  tables,  much  discrepancy  may  be  noticed  ; 
but  it  must  be  remembered  that  the  researches  on  the  Caribbean 
fauna  were  not  published  when  Bronn's  work  was  issued.  Bronn 
only  knew  of  one  Caribbean  species  of  Millepora  ;  but  a  more 
careful  examination  of  the  district  has  increased  the  number  to 
26.  In  the  Antilles  some  species  of  Actinidce  continuously  cover 
large  areas  of  ground  ;  the  species  generally  belonging  to  Paly- 
thoa or  Mammallifera.  Some  of  the  Madrepores  reach  a  large 
size,  as  for  instance,  Madrepora,  Meandrina,  Heliastrcea,  Colpo- 


phylUa,  Ttiploria,  Dendrogyra,  and  Pectinia,  which  frequently  form 
masses  of  about  two  or  three  cubic  feet.  The  species  are  abun- 
dantly developed  individually,  the  bottom  of  the  sea  being  as 
completely  covered  by  them  as  it  is  by  Alga?  in  Europe.  The 
various  species  generally  frequent  certain  parts  of  the  shore  only, 
so  that  a  prolonged  examination  reveals  the  same  evidence  of 
arrangement  in  zones  as  is  to  be  detected  in  the  Zoantharia  of 
the  European  shores.  Some  species  are  quite  littoral,  and  are 
exposed  to  the  air  for  several  hours  every  day ;  they  are  confined 
to  the  Actinidce,  such  as  Zoanthus,  Palythoa,  and  Mammallifera. 
In  the  rock  pools  containing  a  small  quantity  of  water  are  found 
affixed  to  the  sides  and  under  the  ledges  of  the  rocks  numerous 
species  of  Neoporites,  Cosmoporites,  and  Porites.  At  the  level  of 
the  lowest  tide  mark,  and  for  a  few  yards  horizontally  on  either 
side  of  it,  occur  species  of  Astrcea,  Madrepora,  Solenastrea,  Phyl- 
langia,  &c.  At  a  greater  depth,  or  in  the  zone  permanently 
covered  by  from  5  to  10  feet  of  water,  Plexaura,  Eunice,  Mussa, 
Colpophyllia,  Lithophyllia,  Symphyllia,  and  Millepora  are  the 
principal  denizens.  At  still  greater  depths,  or  between  10  and 
20  feet,  Dichoccenia,  Stephanophyllia,  and  Desmophyllia  are  met 
with.  Beyond  this  depth  the  Zoantharia  are  comparatively  less 
abundant. 

Classification  of  the  Zoantharia.  The  most  generally  accepted 
classification  is  that  proposed  by  Milne-Edwards  and  Haime,  of 
which  an  outline  is  given  in  Polypifera,  E.  C.  A  modification  of 
it  is  given  by  Bronn  in  his  '  Klassen  und  Ordnungen  der  Thier- 
reichs.'  Other  classifications  have  been  since  proposed  by  Laidwig 
in  '  Palseontographica/  vol.  xiv. ;  by  Duchassaing  and  Michelotti 
in  their  'Memoir  sur  les  Corallaires  des  Antilles  ;'  and  by  Verrill 
in  the  'Proceedings  of  the  Essex  Institute/ iv.  Although  we  feel 
how  desirable  it  would  be  to  give  outlines  of  each  of  them,  we 
find  that  were  we  to  do  so  this  article  would  be  made  too 
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1st  Class. 

Actinia  hexamera  (Polypi). 

Sub-classes. 

1.  Hexactinia  flabellata. 

2.  Hexactinia  pinnata. 

Ordees. 

1.  Polycyathina  ;  developing  by  eggs  and  buds. 

2.  Monocya- 
thina,  develop- 
ing  only  by 
ova. 

SUB-OBDERS. 

Symphya :  calices  with  or  without  exotheca ; 
amalgamated  together. 

Encalypta  ;  calices  free,  but 
connected  by  coenenchyme. 

Families. 

] 

Theca  \s 

'hlsoda. 
ithout  common 
basis. 

Chartoplin- 
tha.  Theca 
with  common 
basis. 

Anablasta. 
Buds  deve- 
loped in  the 
upper  part. 

Dendrophora. 
Dendritically 
ramified. 

Tlacoda. 
Massed  in 
flat  masses. 

Thromboda. 
Massed  in 
knobs. 

Genus. 
1.  Lioeyathina,  with 
smooth  calices 
and  mesenteries ; 
with  and  with- 
out tabula?. 

Species 
Stromatopora. 
Calamopora. 
Cumulipora. 
Cha?tetes. 
Eunomia,  &c. 

Species. 
Romeria. 
Pleurodic- 

tyum,  in 

part. 

Species. 
Favosites. 

Species. 
Aulopora. 

Species. 

Species. 
Millepora. 

Species. 
Liocyathus. 
Pyrgia. 

Species. 

2.  Ptychooyathina. 
Calyx  longitudi- 
nally   divided  ; 
with  and  without 
tabula?  and  colu- 
mella. 

Catenipora. 
Heliolites,  &c. 

Michelinia. 
Pleurodic- 

tyum,  in 

part. 

Cricopora. 
Seriatopora. 

Syringophyl- 

luni. 
Trachipora. 

Pocillopora. 

Porites. 

Dendracis. 

Ptychocyathus. 
Cystiphyllum. 

Ptychochonium. 

3.  Ta?niocyathina. 
Calyx  with  tu- 
bercles or  rudi- 
mentary septa ; 
with  and  with- 
out tabula?,  colu- 
mella, and  synap- 
ticulse. 

Columnaria, 
Acervularia. 
Polytremacia, 
&c. 

Agaricia,  &c. 

Madrepora. 

Lithostro- 
tion. 

Meryeyatho- 
phyllia. 

Lyellia. 
Smithia. 
Syringophyl- 
lum.' 

Heteroccenia, 
&c. 

Thamnastrsea. 
Dimorphus- 
tra?a. 

Asteroccenia. 
Columnastra?a, 
&c. 

Ta?niocya- 
thus. 

Heliophyllum. 
Merycyatho- 
phyllia. 
Dasmia. 

Amplexus. 
Menophyllum. 
Acanthochonium. 
Cyathothalaa?. 

4.  Astrocyathina. 
Calyx  with  broad 
septa,  reaching 
to  the    centre ; 
with  and  with- 
out tabula?,  colu- 
mella, and  sy- 
napticula?. 

Lonsdalcia. 
Strep  tastrcca. 
Meandastra?a. 
Heliastra?a. 
Pachimeris, 
&c. 

Stauria,  &c. 

Merulina. 
Aphastra?a, 
&c. 

Eusmilia. 
Dendro- 
phyllia, &c. 

Pach.ypb.yl- 
lum. 

Rhizangia. 
Lophosmilia. 
Galaxea,  &c. 

Dendrosmilia. 
Madiacis. 
Echinopora, 
&c. 

Astrocyathus. 

Aulophyllum. 

Cyclolites. 

Fungida?a. 

Turbinolia. 

Thecosmilia. 

Caryophyllia. 

Discocyathus. 

Microbacia. 

Dasmia,  &c. 

• 

Amarygmophyllum. 

Anisophyllum. 

Hallia. 

Lophophyllum. 

Tetraphyllum. 

Hadraphyllum. 

Trochophyllum. 

Cyathodactylia. 

Diarygmaphylluni. 

Aulaeophyllum. 

Zaphrentis. 

Cyathaxonia. 

Hexarygmaphyllum . 
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lengthy.  All  we  can  attempt  then  is  to  refer  as  briefly  as  pos- 
sible to  what  appear  to  ns  to  be  the  general  features  of  each. 
The  principal  modifications  suggested  hy  Bronn  are  the  exclu- 
sion of  the  Antipathidw  from  the  Zoantharia ;  the  subdivision  of 
the  Zoantharia,  for  which  he  uses  the  nearly  equivalent  term 
Pohjcyclia,  into  the  Enallonemata  and  Paranemata,  the  latter 
being  formed  for  the  reception  of  the  single  family,  Cerianthidcc, 
on  account  of  its  having  a  double  set  of  tentacles,  each  chamber 
being  provided  with  two.  There  are  other  differences,  but  they 
mostly  refer  to  nomenclature  and  the  grouping  of  the  genera. 
Ludwig  bases  his  arrangement  on  the  mode  of  development. 
He  finds  from  the  careful  examination  of  the  sections  of  palaeozoic 
forms,  that  all  which  came  under  his  notice  were  constructed 
upon  the  hexameral  type.  This,  if  true,  breaks  down  what  has 
long  been  considered  to  be  the  great  distinction  between  palaeo- 
zoic and  neozoic  corals.  Externally  the  palaeozoic  forms  appear 
to  be  quadripartite,  but  this  is  caused  by  a  peculiar  arrange- 
ment of  the  primary  septa.  Since,  then,  the  Rugosa  are 
hexameral  like  the  other  suborders,  Ludwig  abolishes  it,  and 
distributes  the  genera  amongst  them.  His  classification,  as 
will  be  seen  from  the  preceding  table,  has  a  very  artificial  appear- 
ance, since  the  groups  have  names  descriptive  of  their  external 
form  :  and  all  the  genera  are  named  upon  the  same  plan, 
although  this  is  not  fully  shown  in  the  table.  For  example,  in 
the  first  horizontal  column  with  generic  names,  all  the  forms 
have  smooth  cells,  and  all  have  names  beginning  with  Lio :  and 
in  like  manner  all  those  in  the  other  horizontal  rows  have  the 
prefix  Ptycho;  Tcenio,  or  Astro,  according  to  their  position  ;  the 
same  method  of  naming  is  followed  out  in  the  vertical  rows. 
Thus  the  well-known  A  ulopora  appears  in  Lud wig's  nomenclature 
in  Liodcndrophora ;  Millepora  becomes  Liothromboda  ;  Madrepora 
becomes  Ta-nioanablasta ;  and  so  we  might  proceed  until  the 
ordinary  student  would  fail  to  detect  his  old  friends  under  their 
new  faces. 

The  classification  of  Duchassaing  and  Michelotti  does  not 
differ  greatly  from  that  of  Milne-Edwards  and  Haime  :  but 
they  insist  upon  the  importance  of  certain  characters  which  had 
been  previously  but  little  employed  in  classification,  such  as  the 
duplication  of  the  mesenteric  laminae,  and  the  presence  of 
acontia  ;  and  they  call  in  question  the  practical  applicability  of 
Milne-Edwards'  laws  of  the  development  of  the  septa  to  the 
tentacles.  Thus  in  Pontes  there  are  twelve  tentacles,  but  they 
are  situated  in  one  line,  so  that  no  mere  inspection  would 
induce  one  to  conclude  they  were  in  two  series.  They  even 
take  exception  to  his  law  of  development  of  the  hard  parts  as  a 
distinctive  character.  In  Milne-Edwards  and  Haime's  scheme, 
the  number  of  cycles  of  septa  is  one  of  the  most  important  char- 
racters  ;  but  Duchassaing  and  Michelotti  say  they  could  not 
decide  in  many  cases  whether  a  species  had  five  or  six  cycles. 
They  further  state  that  it  is  not  always  true  that  the  most  pro- 
minent septa  were  first  formed,  and  cite  as  illustrative  cases, 
Diploria  crcbriformis,  Caryophyllia  cyathus,  and  others. 

We  may  mention  here  that  from  the  researches  of  Duthiers  it 
appears  that  the  Antipathidaz,  which  are  usually  placed  amongst 
the  Alcyonaria,  should  probably  be  ranked  amongst  the  Zoan- 
tharia. Also,  that  Calceola,  which  has  long  been  associated  with 
the  Brachiopoda,  should  be  transferred  to  the  Coral  group. 

The  main  features  of  Verrill's  classification  will  be  seen  in 
the  following  brief  summary  : — 

Class  Cnidaeia,  or  Polypi. 

Order  I.  Madreporaria. 

Sub-order  I.  Stauracea  (Madreporaria  rugosa). 

Families  :  Stauridce  ;  Cyathophyllidce ;  Cyafhaxonida? ;  Cys- 
tiphyllidce. 
Sub-order  II.  Fungacea. 

Families:   Cyclolitidce ;  Lophoseridce ;  Fungidce ;  Meru- 
linidm. 
Sub-order  III.  Astreacea. 

Families  :  Lithophyllidce ;  Mceandrinidcc ;  Eusmiliadoe  ; 
Caryophyllidce  ;  Stylinidce  ;  Astreinw  ;  Oculinidce  ;  Stylo- 
phorida;. 

Sub-order  IV.  Madreporacea  (Madreporaria  perforata). 

Families:  Eupsammidce  ;  Gemmiporidcc ;  Poritidce ;  Ma- 
dreporidcc. 

Order  II.  Actinaria. 

Sub-order  I.  Zoanthacea. 

Families  :  Zoanthidfp;  Bergidce. 
Sub-order  II.  Antipathacea. 


Families  :  Antipathida; ;  Gerardidce. 
Sub-order  III.  Actinacea. 

Families:   Actinidm ;  Thalassianthidce ;  Minyidm;  Ily- 
anthida; ;  Cerianthidm. 

There  is  a  third  order,  the  Alcyonaria,  the  families  in  which 
are  given  under  Alcyonaria,  E.  C.  S. 

ADANSONIA  [E.  C  .i.  col.  70].  This  remarkable  genus  of. 
plants  has  for  a  long  period  been  represented  by  one  species  only, 
viz.,  the  A.  digitata  of  Africa,  which  rivals  the  mammoth  tree  of 
North  America  in  its  enormous  girth,  and  the  Victoria  lily  of 
South  America  in  the  great  expanse  of  its  delicate  white  blossoms. 
Of  late  years  it  has  been  increased  by  the  discovery  of  a  second 
species  (.4.  Gregorii)  in  Australia.  The  Australian  species  closely 
resembles  its  African  relative,  but  has  a  smaller  fruit  suspended 
on  a  short  stalk.  It  also  yields  an  agreeable  acid  drink,  which  is 
much  relished  by  the  inhabitants  of  the  sultry  climates  where  it 
flourishes,  who  call  the  tree,  from  this  circumstance,  the  Sour 
Gourd,  and  Cream  of  Tartar  tree.  It  was  discovered  by  Gregory 
in  his  travels  through  North- West  Australia  ;  who  describes  the 
largest  he  saw  as  85  feet  in  girth  at  two  feet  from  the  ground. 
More  recent  travellers  in  the  same  region  repeatedly  refer  to 
isolated  individuals  and  clumps  of  this  tree,  especially  on  and 
near  the  banks  of  the  river  Glenelg. 

The  range  of  the  African  baobab  is  more  extensive  than  is 
apparently  implied  in  the  former  article.  Not  only  is  it  found 
in  Senegal  and  Abyssinia,  but  it  is  met  with  on  the  west  coast, 
near  Angola  and  far  away  in  the  south,  on  the  shores  of  Lake 
Ngama,  near  the  21st  degree  of  S.  latitude.  In  this  neighbour- 
hood, and  generally  in  the  south  of  Africa,  it  is  called  Mowana, 
while  in  the  north  it  is  called  Kaka,  or  Monkey-bread  tree.  It 
is  also  called  Mbuyu,  or  Calabash.  Burton  refers  to  it  as  the 
most  characteristic  feature  in  the  flora  of  Eastern  Africa,  and  as 
presenting  a  great  variety  of  appearance.  "  In  every  region," 
says  this  traveller,  "it  shows  some  difference  and  peculiarity  of 
formation.  It  is  not  found  in  the  mountains  of  Usagara,  rarely 
in  Unyamwezi,  or  to  the  northward.  In  the  northern  regions 
of  Usukuma  it  is  common.  There  appears  to  be  two  varieties  of 
this  tree,  similar  in  bole,  but  different  in  foliage  and  in  general 
appearance.  The  normal  species  has  a  long  leaf,  and  the  droop- 
ing of  the  outer  branches  gives  to  the  outline  the  form  of  a 
dome.  The  rarer  variety,  observed  only  in  Usagara,  has  a 
small  leaf,  in  colour  like  wild  indigo  ;  and  its  arms  striking 
upwards,  assume  the  form  of  a  bowl."  It  is  said  to  be  more 
bulbous  a  short  distance  from  the  sea  than  on  the  coast,  where 
the  trunk  is  columnar,  and  the  heavy  extremities  weighed  down 
by  the  periodical  winds,  give  it  the  shape  of  a  lumpy  umbrella. 
A.  digitata  is  a  conspicuous  feature  in  the  scenery  on  the  Zam- 
besi river.  Baines  has  painted  a  specimen  growing  at  Nyamak,  a 
village  on  the  banks  of  the  Zambesi,  which  had  a  girth  of  about 
50  feet,  and  which  was  in  blossom  at  the  time  the  sketch  was  made, 
viz.,  Nov.  14,  1859. 

(Lindley  and  Moore,  Treasury  of  Botany,  1866;  Burton,  Journ. 
Roy.  Geog.  Soc.,  xxix.,  p.  63,  1859.) 

iEDELFORSITE  [E.  C.  i.  col.  72],  the  name  for  two  species 
of  mineral  ;  the  one  a  silicate  of  lime,  and  the  other  a  hydro- 
silicate  of  alumina  and  lime.  The  silicate  of  lime  occurs 
massive,  fibrous,  or  feathery,  and  has  a  white  or  greyish  colour 
combined  with  a  vitreous  lustre  and  a  low  degree  of  transparency. 
Its  specific  gravity  is  2'58  and  degree  of  hardness  5-5.  It  is  pro- 
bably an  impure  wollastonite,  as  has  been  suggested  by  Forch- 
hammer.  It  is  found  in  the  following  localities  :  Cziklowa,  in 
the  Bannat;  iEdelforss,  in  Sweden;  and  Gjelleback,  in  Norway. 

The  second  mineral  referred  to  is  a  red  zeolite  or  hydrous 
silicate  of  alumina  and  lime.  This  form  is  usually  called 
Retzite.  It  occurs  in  fibrous  aggregations  of  a  white,  light  grey, 
or  reddish  colour,  and  vitreous  lustre.  The  specific  gravity  is 
2-6,  and  hardness  6.  It  has  the  usual  properties  of  the  zeolites, 
such  as  intumescing  under  the  blow-pipe,  and  gelatinising  with 
acids.  In  this  respect  it  agrees  with  Heulandite  [Heulandite, 
E.  C],  but  it  differs  somewhat  from  that  mineral  in  its  compo- 
sition.   The  following  is  an  analysis  of  Retzite  by  Retzius  : — 

Silica   60  28 

Alumina   15  42 

Peroxide  of  iron    .'   416 

Lime   8-18 

Magnesia  and  Peroxide  of  Manganese  .       .       .    .  0'42 

Water   UW 

99-53 

yEPYORNIS,  or  EPIORNIS  (St.  Hilaire).  Under  Dinornis 
[E.  C.  vol.  ii.  col.  346],  a  slight  notice  is  given  of  the  only  species 
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tlien  known.  Although  only  a  few  eggs  and  bones  have  been 
found  since  the  date  of  St.-Hilaire's  paper,  some  extra  remarks 
seem  to  be  required,  partly  on  account  of  ^.-Epyomis  maximus 
being  the  largest  bird  of  which  any  evidence  exists,  and  partly  be- 
tause  the  eggs  and  bones  discovered  in  1851  may  not  have  been  the 
earliest  facts  recorded  respecting  this  species.  Travellers  in  the 
East,  and  eastern  traditions,  have  frequent  allusions  to  a  gigantic 
bird  of  prey.  The  most  moderate  of  the  statements  assign  to  the 
bird  a  size  so  colossal  that  naturalists  have  at  once  condemned 
the  statements  as  mere  fables,  and  the  creations  of  the  lively 
imagination  of  the  eastern  mind.  Sindbad  the  Sailor  describes 
his  experiences  in  connection  with  the  rulch  on  two  distinct 
voyages.  He  says  the  egg  was  like  a  large  dome,  and  that 
it  was  55  paces  in  circumference.  The  bird  itself  was  able 
to  carry  off  elephants  with  the  greatest  ease.  The  Arabian  and 
Persian  literatures  contain  several  notices  of  a  bird  which 
carried  off  elephants  as  the  hawk  would  a  mouse,  and  which 
appeared  to  have  only  been  seen  at  distant  intervals.  In  the 
Persian  literature  it  is  called  Seemurgh  ;  and  El  Kazweenee,  one 
of  Mr.  Lane's  correspondents,  speaks  of  the  anJca,  the  greatest  of 
birds.  Marco  Polo  also  heard  of  a  large  bird  during  his  travels, 
which  the  people  of  Madagascar  call  a  rukh.  "  In  form  it  is  said 
to  resemble  the  eagle,  but  it  is  incomparably  greater  in  size, 
being  so  large  and  strong  as  to  seize  an  elephant  with  its  talons, 
and  to  lift  it  into  the  air,  from  whence  it  lets  it  fall  to  the 
ground,  in  order  that  when  dead  it  may  prey  upon  the  carcase. 
Persons  who  have  seen  this  bird  assert  that  when  the  wings  are 
spread  they  measure  16  paces  in  extent  from  point  to  point,  and 
that  the  feathers  are  eight  paces  in  length,  and  thick  in  propor- 
tion." The  texts  of  the  celebrated  traveller,  however,  differ 
widely  as  to  the  size  of  the  bird  and  the  place  which  it  inhabited. 
The  measurements  given  above  are  the  smallest  stated.  In  one 
text  it  is  said  to  inhabit  Madagascar  ;  and  in  another,  certain 
islands  which  lay  beyond  Madagascar.  It  is  not  of  much  im- 
portance, perhaps,  which  is  the  correct  version,  since  we  find  the 
locality  assigned  it  in  other  accounts  to  be  different.  Thus, 
judging  from  what  is  said  in  the  '  Arabian  Nights,'  we  should 
conjecture  the  locality  to  be  Sumatra,  or  some  of  the  islands  of 
the  neighbouring  archipelago.  In  an  old  map  of  the  world 
constructed  by  Era  Mauro,  the  southern  point  of  Africa  is  said 
to  be  the  place  where  is  found  a  big  bird  capable  of  trussing  an 
elephant,  and  possessing  great  powers  of  flight.  Whether  these 
stories  be  founded  on  fable  or  fact,  certain  it  is  that  oriental 
writers  make  frequent  mention  of  a  gigantic  raptorial  bird,  and 
the  question  whether  any  such  bird  ever  existed  in  the  regions 
referred  to  naturally  suggests  itself. 

It  would  be  very  rash  to  assert  that  the  JEpyornis  is  the  bird 
alluded  to  in  any  of  these  accounts  ;  and  it  is  doubtful  if  they 
all  relate  to  the  same  bird.  Nevertheless,  it  is  as  well  these  stories 
should  be  borne  in  mind,  since  there  is  unquestionably  much 
that  is  common  to  the  JEpyornis,  and  the  gigantic  bird  of  the 
East.  St.-Hilaire  was  of  opinion  that  the  JEpyornis  was  a 
brevipennate  or  struthious  bird  ;  and  if  his  opinion  be  correct, 
the  rukh  and  the  JEpyornis  were  certainly  not  identical. 
Duvernoy  examined  some  bony  fragments  sent  by  M.  Coquerel 
to  France  in  1854,  amongst  which  was  a  portion  of  a  tibia.  He 
notices  that  this  bone  has  a  great  analogy  and  even  resemblance 
to  the  same  part  in  the  ostrich,  but  that  there  are,  nevertheless, 
certain  differences.  It  is  more  compressed  in  JEpyornis  than  in 
the  ostrich  ;  the  common  form  of  the  articular  surface  is  very 
different  from  the  corresponding  part  of  the  ostrich.  His 
opinion  is  that  it  belonged  to  a  terrestrial  bird  which  may  have 
had  well  developed  swimming  powers.  Valenciennes  examined 
the  bones,  and  thought  they  indicated  natatory  habits.  He 
found  the  metatarsus  to  be  widely  different  from  the  same  bone 
in  Dromaius  and  Rhea,  but  to  have  a  strong  resemblance  to  the 
metatarsus  in  the  Palmipedes.  This  is  shown  by  the  length  of 
the  neck  of  the  middle  condyle,  the  obliquity  of  the  pulley  on 
which  the  outer  digit  plays,  and.  by  the  groove  on  the  anterior 
face  of  the  bone,  terminating  in  a  rounded  slope  between  the 
two  condyles.  On  the  internal  face  of  each  condyle  is  a  small 
tuberosity,  a  disposition  somewhat  analogous  to  the  hollow  at 
the  same  spot  on  the  metatarsus  of  Palmipedes.  He  thinks  that 
JEpyornis  ought,  perhaps,  to  be  placed  in  the  penguin  family. 
The  largest  egg  described  by  St.-Hilaire  had  a  long  axis  of 
12'95  inches,  a  short  axis  of  9'03  inches,  and  a  circumference, 
measured  in  a  line  with  its  long  axis,  of  35-45  inches  ;  a 
second  measured  13^  inches  longitudinally,  8£  inches  trans- 
versely, and  33-?j  inches  the  long  circumference.  An  egg  ex- 
hibited by  Professor  Tennant  at  a  meeting  of  the  Zoological 
Society  in  1863  had  a  long  circumference  of  35  inches.  This 
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would  be  about  twice  the  size  lineally  of  the  egg  of  the  ostrich, 
or  six  times  as  large  in  bulk.  Taking  the  egg  as  a  basis,  St.- 
Hilaire  considers  the  JEpyornis  was  not  more  than  3'8  metres 
high.  The  osseous  fragments  are  said  to  have  been  found  in  the 
same  bed  from  whence  one  of  the  eggs  were  obtained,  but  there 
is  no  clear  proof  that  the  eggs  and  the  bones  belonged  to  the 
same  species.  Of  the  bones,  only  one  has  been  of  much  use  in 
determining  the  affinities  of  the  bird  to  which  it  belonged. 
This  bone  has  been  carefully  examined  and  compared  by  Bian- 
coni  with  the  corresponding  bone  of  numerous  other  birds 
representing  all  the  great  avian  orders  ;  and  the  memoir  in 
which  these  observations  are  given  is  really  a  monograph  en  the 
tarso-metatarsal  bone  in  birds.  The  result  of  his  inquiry  is  that 
the  JEpyornis  was  a  vulture,  nearly  allied  to  isarcoramphua 
gryphus.  If  this  opinion  be  correct,  it  thoroughly  harmonises 
with  what  Marco  Polo  says  of  the  rukh.  If,  also,  the  birds  dif- 
fered in  size  as  much  as  do  their  tarso-metatarsi,  perhaps  even 
Marco  Polo's  measurements  maybe  accepted  as  being  little,  if 
at  all,  exaggerated.  The  tarso-metatarsus  of  JEpyornis  is  five 
times  as  wide  as  the  corresponding  bone  of  the  griffon  ;  and  if 
its  expanse  of  wing  was  greater  in  proportion,  the  alar  extent  of 
JEpyornis  would  fall  little  short  of  40  feet,  and  16  paces  would 
be  about  40  feet. 

Within  the  last  few  months  M.  Grandidier  has  discovered 
some  more  remains  of  the  JEpyornis  associated  with  the  bones  of 
a  species  of  Hippopotamus,  which  will  probably  throw  much 
light  on  its  true  affinities.  Amongst  the  remains  are  a  tibia, 
25  inches  in  length  ;  a  femur  of  remarkably  robust  proportions, 
the  diameter  at  one  end  being  one-fourth  the  length  of  the  bone  ; 
several  vertebra;,  and  a  fragmental  egg.  The  association  of  the 
large  bird  with  a  large  mammal,  not  living  in  the  island  now,  is 
a  remarkable  fact. 

The  principal  memoirs  on  this  bird  are  those  by  St.-Hilaire  in 
the  'Comptes  Rendus'  for  1851  and  1854  ;  and  by  Bianconi,  in  the 
'  Memoirs  of  the  Academy  of  Science  at  Bologna,  Second  Series,' 
vol.  xii.  (1862)  ;  and  Third  Series,  vol.  iii.  (1863),  and  v.  (1865). 

AEROLITES  [E.  C.  vol.  i.  col.  72—83].  During  the  last  ten 
or  fifteen  years  a  large  number  of  memoirs  have  been  devoted  to 
the  subject  of  aerolites.  As  a  slight  illustration  of  the  extent  of 
this  literature,  it  may  be  mentioned  that  the  writer  has  before  him 
a  by  no  means  complete  list  of  papers  (pubUshed  since  1855), 
entirely  devoted  to  aerolites  and  meteoric  irons,  which  would  fill 
five  pages  of  this  Cyclopredia.  In  addition  to  these  there  are 
many  somewhat  lengthy  notices  embodied  in  reports  and  papers 
which  treat  of  other  subjects  besides  Aerolites.  On  turning  over 
this  list  the  most  frequently  recurring  names  are  Haidinger, 
Smith,  Shepard,  Greg,  Maskelyne,  Jackson,  Newton,  Rose, 
Damour,  and  Wohler.  Much  good  work,  however,  has  also 
been  done  by  Faye,  Kieselmayer,  Buchner,  Hauls,  Pisani, 
Daubree,  Cloez,  Des  G'loizeaux,  Sorby,  and  others.  Considering 
that  all  the  aerolites  and  aerosiderites  that  have  been  discovered 
would  not,  if  collected  in  one  heap,  form  more  than  a  very  small 
hillock,  it  may  be  asked  by  some  why  there  should  be  so  much 
interest  attached  to  apparently  so  insignificant  a  collection  of 
fragmentary  stones.  A  short  answer  to  this  question  is  that,  with 
the  exception  of  the  light  of  the  sun  and  stars,  they  are  the  sole 
representatives  of  non-terrestrial  bodies  whose  examination  af- 
fords good  reliable  evidence  as  to  the  composition  of  those 
bodies,  and  the  only  materials  we  have  for  studying  planets  in 
the  same  way  as  the  earth  is  studied.  The  facts  derived  from 
the  small  heap  of  aerolites  form  the  basis  of  planetology,  by  which 
name  we  would  indicate  a  science  analogous  to  geology.  On 
the  other  hand,  the  following  article  may  be  considered  an 
attempt  to  give  a  more  lengthy  answer  to  the  same  question. 

The  phenomena  attending  the  fall  of  these  bodies  are  so  gene- 
rally alike  that  the  description  of  some  three  or  four  suffices  to 
give  a  tolerably  accurate  idea  of  all.  The  famous  fall  at  L'Aigle 
described  in  the  Cyclopaedia  has  been  closely  paralleled  of  late 
years  by  the  fall  at  New  Concord,  Ohio,  on  the  1st  of  May,  1860. 
The  latter  began  with  a  loud  report,  which  was  distinctly 
heard  over  an  area  of  150  miles  in  diameter ;  the  point 
from  which  it  appeared  to  come  was  over  the  southern  part 
of  Noble  County,  Ohio.  It  was  followed  by  23  detonations, 
a  rumbling  noise  which  lasted  for  two  minutes,  and  then 
by  a  shower  of  stones  over  an  elliptic  area  10  miles  in  length 
and  3  miles  in  breadth.  The  stones  varied  from  small  frag- 
ments to  a  mass  weighing  103  lbs.,  and  penetrated  the  ground 
in  an  oblique  direction  to  a  depth  of  between  2  and  3  feet. 
All  had  a  black  crust  and  a  bluish-grey  felspathic-like  interior, 
spotted  with  points  of  nickeliferous  iron.  On  a  comparison  of  the 
statements  of  various  witnesses  it  hasbeen  estimated  that  theheight 
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of  this  meteorite  was  about  43  miles  when  passing  over  Noble 
County,  that  its  course  was  from  S.E.  to  N.W.,  and  that  its  velocity- 
was  about  4  miles  per  second.  According  to  Evans  it  was  first  seen 
over  Washington  County,  about  39°  27'  N.  lat.,  and  81°  8'  W. 
long.,  and  last  seen'over  Noble  County  about  39°  51'  N.  lat.,  and 
81°  34'  W.  long.  Upwards  of  30  stones  were  collected ;  the 
smallest  (8  oz.  in  weight)  was  found  at  the  S.E.  end,  and  the 
largest  at  the  N.W.  end  of  the  area  upon  which  they  fell. 
People  who  saw  the  meteorite  from  a  distance  described  it  as 
being  like  a  ball  of  fire  which  left  a  luminous  track  behind  it. 
The  only  important  point  in  which  this  fall  differs  from  that  of 
L'Aigle  is  in  the  greater  size  of  the  stones,  and  the  position  of 
the  larger  stones,  which  were  at  the  S.E.  end  of  the  area  of  fall 
in  one  case  and  at  the  N.W.  end  in  the  other. 

On  the  20th  of  May,  1751,  two  masses  of  iron  struck  the  earth 
near  Hraschina,  about  75  miles  W.  of  Szigetvar,  in  Hungary. 
This  fall  is  the  same  as  that  mentioned  in  column  82  of  the  Cy- 
clopaedia, and  under  Iron,  E.  C.  From  the  documentary  evidence 
not  long  since  discovered  by  M.  Haidinger,  it  seems  that  their 
fall  was  preceded  by  the  appearance  of  a  tortuous  flame,  which 
soon  changed  into  a  fire-ball  with  a  tortuous  chain-like  tail.  It 
passed  from  Neustadt  to  Hraschina  in  a  south-easterly  direction, 
and  was  probably  between  40  and  50  miles  high  just  before  its 
fall,  when  its  velocity  being  diminished  by  the  resistance  of  the 
atmosphere  it  dropped  to  the  ground.  The  pieces  of  iron  weighed 
71  lbs.  and  16  lbs.  respectively,  but  the  latter  has  been  lost. 
The  former  was  the  iron  in  which  the  crystalline  structure  was 
first  seen  by  Alois  von  Widmanstiitten,  an  iron  master.  He  cut 
a  slice  from  the  iron  and  polished  it  in  order  to  see  how  it  would 
behave  when  heated.  It  was  observed  to  pass  through  the  usual 
.shades  of  straw-yellow,  brownish-yellow,  violet,  and  blue  ;  but 
there  were  also  noticed  groups  of  regular  triangles  formed  by 
straw-coloured  lines,  which  were  so  blended  with  others  of  blue 
and  violet  tints  as  to  form  a  phenomenon  of  great  beauty.  Those 
figures  are  now  known  as  Widmanstiitten's,  but  are  generally 
obtained  by  etching  with  an  acid,  such  as  nitric  acid.  If  the 
evidence  is  to  be  depended  upon,  it  would  seem  that  in  this 
instance  the  motion  was  from  N.W.  to  S.E. 

On  the  7th  of  June,  1855,  an  aerolite  fell  at  St.  Denis  Westram, 
near  Ghent  in  Belgium,  about  30  paces  from  a  man  and  woman. 
Its  fall  was  preceded  by  a  noise  like  that  of  the  rattle  of  car- 
riages, but  without  any  loud  detonation.  It  penetrated  the 
ground  to  a  depth  of  2  feet,  and  on  being  immediately  dug  up 
was  found  to  be  hot,  and  to  yield  a  sulphurous  odour.  It  had  a 
bluish-black  colour,  weighed  700'5  grammes,  and  had  a  specific 
gravity  of  3 "29. 

On  Nov.  30, 1850,  an  aerolite  fell  close  to  the  village  of  Shalka 
in  Bengal.  Its  fall  was  seen  by  two  persons,  who  state  that  it 
was  preceded  by  a  noise  like  thunder ;  and  that  it  penetrated 
the  ground  in  fragments  to  depths  varying  from  3  to  4  feet.  It 
was  probably  very  hot,  since  the  surrounding  soil  had  the  appear- 
ance of  burnt  clay. 

A  fall  of  aerolites  occurred  on  Dec.  27,  1857,  at  Quengyoak, 
near  Bassein  in  Pegu.  Three  stones  belonging  to  one  aerolite 
were  found  5  and  1 0  miles  apart.  The  aerolite  first  ajmeared  as 
an  umbrella-shaped  flame.  At  the  termination  of  its  visible 
path  a  loud  report  like  a  gun  was  heard,  followed  by  a  rumbling 
noise.  An  observer  200  miles  S.E.  of  the  spot  where  it  fell 
describes  it  as  being  like  a  large  star  which  rapidly  increased  to 
a  size  three  times  that  of  the  moon,  and  leaving  behind  it  a  long 
tail.  Haidinger  concludes  from  various  data  that  it  had  a  height 
of  from  80  to  100  miles  ;  that  its  original  cosmical  course  was 
from  E.N.E.  to  W.S.W.,  which  was  changed  to  an  E.  and  W. 
direction  by  the  resistance  of  the  atmosphere  ;  that  the  pieces 
were  separated  by  an  explosion  ;  that  the  fragments  fitted  each 
other  ;  and  that  the  detonation  was  heard  at  100  miles,  but  not 
at  200  miles. 

An  aerolite  which  fell  at  Dhurmsala  in  the  Punjaub  on  July 
14,  1860,  was  accompanied  by  a  very  loud  noise  followed  by 
numerous  detonations  like  artillery  discharges,  which  are  said  to 
have  made  the  earth  shake.  Three  witnesses  saw  a  flame  pass- 
ing over  the  station  from  N.N.W.  to  S.S.E.  after  the  first  explo- 
sion had  occurred.  A  great  many  stones  were  found  which  had 
penetrated  the  ground  to  a  depth  of  12  or  18  inches,  and  some 
of  these  when  pjicked  up  are  said  to  have  so  benumbed  the 
fingers  in  consequence  of  their  intense  coldness  as  to  oblige  them 
to  be  dropped.    The  largest  specimen  weighed  320  lbs. 

The  phenomena  which  are  common  to  almost  all  well  observed 
aerolitic  falls  are  the  appearance  of  an  apparently  stationary 
cloud,  a  gliding  luminous  flame  of  a  globular  or  comet-like  form, 
a  loud  but  short  noise  like  a  clap  of  thunder  or  the  report  of  a 
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cannon,  a  series  of  smaller  detonations  like  the  discharge  of  mus- 
ketry, a  rushing  sound,  and  the  fall  of  one  or  more  pieces  oi 
stone  or  iron.  The  direction  varies  considerably,  as  will  be  seen 
by  comparing  the  above-mentioned  examples  ;  the  stones  seldom 
penetrate  more  than  4  or  5  feet,  even  in  loose  soil ;  and  they  are 
sometimes  hot  and  sometimes  cold. 

There  is  much  variation  in  both  the  chemical  composition  and 
the  general  structure  of  these  bodies,  but  they  always  contain 
elements  which  are  found  in  terrestrial  substances.  Thesa 
elements  are  for  the  most  part  those  which  form  the  larger  portion 
of  the  outer  crust  of  our  globe,  but  they  are  somewhat  differently 
combined.  Moreover,  as  will  be  seen  further  on,  there  are  cer- 
tain terrestrial  elements  which  are  just  as  common  in  rocks  and 
minerals,  but  which  are  comparatively  rare  or  absent  in  the 
aerolites.  Of  the  59  or  60  elements  known  to  the  chemist,  about 
18  have  been  found  in  aerolites,  viz.,  iron,  nickel,  cobalt,  mag- 
nesium, aluminium,  chromium,  calcium,  carbon,  copper,  man- 
ganese, oxygen,  phosphorus,  potassium,  sodium,  silicon,  sulphur, 
titanium,  tin  ;  and  in  some  cases  antimony,  arsenic,  chlorine, 
hydrogen,  lead.  The  most  abundant  are  iron,  nickel,  magnesium, 
oxygen,  silicon  and  phosphorus ;  while  tin,  antimony,  and 
lead  rarely  occur,  and  then  only  in  traces.  If  we  exclude  the 
last  three  metals,  this  list  comprises  nearly  all  the  more  abundant 
of  the  terrestrial  elements  having  the  smallest  atomic  weights. 

Aerolites  are  generally  divided  into  meteoric  irons  and  meteoric 
stones,  which  although  an  artificial  arrangement  will  be  here 
adopted  in  considering  their  chemical  composition  and  properties. 
The  irons  may  themselves.be  grouped  in  three  divisions,  according 
as  they  are  composed — (1),  of  iron  without  any  stony  admixture  ; 
(2),  of  iron  mixed  with  grains  of  olivin  ;  and  (3),  of  iron  associ- 
ated with  silicates,  such  as  augite  and  olivin.  By  these  last  we 
may  pass  into  the  stones,  some  of  which  are  largely  composed  of 
similar  silicates,  with  a  few  grains  of  iron  dispersed  through 
them,  while  others  contain  no  native  iron. 

In  the  following  table  the  composition  of  several  meteoric  irons 


are  given  : — 

(10 

(2.) 

(3.) 

(4.) 

(5.1 

(6.) 

Iron      .  , 

95-25 

91-28 

93-39 

92-43 

88-27 

81-20 

Nickel 

415 

7-18 

1-56 

6-27 

10-81 

15  09 

Cobalt  . 

•21 

•25 

•67 

.46 

2-56 

Manganese 

•13 

Copper  . 

•01 

■45 

.06 

■•07 

Tin  . 

•03 

■01 

Magnesium 

•650 

•09 

Calcium 

.350 

Silicium 

•38 

■02 

Carbon 

1-69 

•53 

•04 

Sulphur. 

tr. 

•67 

tr. 

Phosphorus 

•18 

•01 

•09 

Ecsidue  . 

•95 

1,  is  an  iron  found  at  Bohumilitz  in  Bohemia  in  1829.  2.  Nebraska 
territory  in  1856.  3.  Niakornak  in  Greenland  in  1850.  4.  Seeliisgen  near 
Schwiebus,  in  Prussia  in  1847.  5.  The  Pallas  iron,  found  by  Pallas  in 
1772,  at  Krasnojarsk  in  Siberia.  6.  Cape  of  Good  Hope,  near  the  Sunday 
and  Bushman  River. 

The  iron  is  never  pure,  but  is  always  alloyed  with  a  little 
nickel,  and  is  generally  associated  with  a  small  proportion  of 
cobalt.  The  relative  proportions  of  the  iron  and  nickel  vary, 
but  in  the  majority  of  cases  the  two  together  form  about  98  per 
cent,  of  the  aerolite.  There  are  two  exceptions  in  the  table, 
viz.,  Nos.  2  and  3.  The  first  appears  to  be  due  to  a  misprint  of 
94  for  91,  and  the  other  is  remarkable  for  the  large  proportion  of 
carbon  and  sulphur  which  it  contains.  The  specific  gravity 
varies  from  about  7"0  in  specimens  containing  the  least  nickel, 
to  nearly  7'9  in  those  which  contain  the  largest  proportion  of 
that  metal.  On  comparing  the  densities  of  iron  and  nickel,  as 
obtained  by  the  metallurgist  and  chemist,  with  those  of  the 
meteoric  irons,  it  may  be  inferred  that  their  specific  gravity  is 
not  greater  in  the  aerolitic  than  in  the  terrestrial  varieties. 
Suppose,  for  example,  the  Bohumihtz  and  Cape  of  Good  Hope 
irons  be  compared  with  imaginary  alloys  having  an  analogous 
composition.  The  average  specific  gravity  of  grey  cast  iron  is 
7'1  ;  of  white  cast  iron,  7'5  ;  and  of  malleable  iron,  7-6  ;  while 
the  latter  occasionally  rises  to  7*8  or  7 -9.  The  specific  gravity  of 
nickel  is  8-27,  which  is  increased  to  8-66  by  forging. 

It  will  be  noticed  that  the  specific  gravity  of  meteoric  iron 
does  not  exceed  the  limits  through  which  the  terrestrial  iron 
ranges,  although  the  former  always  contains  more  or  less  of  the 
heavier  metal  nickel.  In  many  respects  it  has  some  resemblance 
to  ordinary  malleable  iron  ;  and,  generally  speaking,  is  capable 
of  being  welded  or  converted  into  cutting  instruments  like  it, 
although  there  are  instances  in  which  the  meteoric  iron  has  been 
too  brittle  to  work.    It  is  remarkable,  however,  that  the  specific 
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gravity,  the  hardness,  and  brittleness  of  meteoric  iron  frequently 
vary  considerably  even  in  the  same  specimen.  An  example  of 
this  kind  is  afforded  by  the  meteoric  iron  discovered  at  New- 
stead  in  1827,  but  not  removed  from  the  spot  of  discovery  until 
1861.  It  was  found  in  clay  four  feet  below  the  surface  of  the 
ground,  and  weighed  32f  lbs.  It  is  a  warty  mass,  1^  feet  in 
girth,  joined  to  an  acuminated  extremity.  According  to  Dr. 
Smith,  its  arjpearance  is  unlike  that  of  any  manufactured  metal, 
and  suggests  the  idea  that  the  extremity  which  is  now  the 
smaller  and  more  pointed  first  reached  the  earth  in  its  descent, 
while  the  larger  extremity  shows  the  part  least  affected  by  the 
shock.  It  was  cut  in  two,  and  the  surfaces,  when  polished  and 
treated  with  nitric  acid,  showed  the  Widmanstiitten  figures. 
These  figures  were  smaller  than  is  usually  met  with  in  meteoric 
irons.  The  specific  gravity  of  the  lobed  portion  was  6'19,  and 
that  of  the  pointed  end  6-74  ;  while  the  difference  in  hardness 
between  the  outer  and  inner  parts  of  the  metal  was  readily 
detected  by  means  of  a  graving  tool.  This  difference  is  attributed 
to  the  effects  of  sudden  cooling,  especially  at  the  point,  from 
contact  with  the  surface  of  the  earth.  The  etchings  of  the  iron 
clearly  indicate  that  the  grain  was  much  closer  at  the  pointed 
end  than  in  the  middle  of  the  mass  ;  and  parts  of  the  iron  were 
so  brittle  as  to  be  easily  powdered  in  an  iron  mortar.  Its  com- 
position was — iron,  93-51  per  cent.  ;  nickel,  4'86 ;  silica,  "91  ; 
and  carbon,  "59. 

In  most  irons  a  minute  proportion  of  the  iron  and  nickel,  and 
probably  all  the  phosphorus,  are  combined  into  a  crystalline 
compound  which  is  insoluble  in  acid,  and  which  constitutes  the 
great  bulk  of  the  residue  left  when  the  aerolite  is  dissolved  in 
hydrochloric  acid.  It  constitutes  the  mineral  known  as  schreib- 
ersite.  The  carbon  occurs  partly  in  the  free  state  as  graphite, 
and  partly  combined  with  the  metal,  forming  a  carbide  of  iron, 
or  with  hydrogen  and  oxygen.  The  silicon  is  generally  com- 
bined with  the  metal  as  silicide  of  iron.  The  sulphur  is  com- 
bined with  iron,  and  forms  a  sulphide,  which  is  generally  the 
proto-sulphide  Fe  S,  although  this  is  frequently  mistaken  for 
the  more  basic  sulphide  Pyrrhotin,  which  rarely  occurs  in 
aerolites.    The  name  Troilite  has  been  given  to  this  sulphide. 

The  more  important  points  observable  in  these  non-terrestrial 
irons  are  that  they  are  quite  unoxidised,  that  they  contain  an 
exceptionally  large  proportion  of  nickel,  and  that  they  have  a 
well-marked  crystalline  structure.  As  some  of  the  meteoric 
stones  are  also  remarkable  for  containing  very  little  oxygen  we 
shall  say  nothing  about  the  first  point  at  present,  but  will  notice 
some  of  the  attempts  made  to  imitate  the  crystalline  structure. 
The  most  successful  have  been  those  of  Daubree,  but  he  has  not 
yet  obtained  a  perfect  imitation.  On  simply  fusing  an  aerosi- 
derite  in  a  clay  crucible  a  mass  was  formed  which  although  crys- 
talline did  not  sho\v  the  characteristic  figures.  When  soft  iron 
was  fused  along  with  nickel,  proto-sulphide  of  iron  and  silicon, 
a  highly  crystalline  mass  was  obtained,  but  without  presenting 
any  marked  resemblance  to  the  natural  specimens.  On  adding 
about  5  or  10  per  cent,  of  phosphide  of  iron  and  a  little  nickel 
to  about  5  lbs.  of  soft  iron,  and  fusing  the  mixture,  there  resulted 
a  mass  which  when  cooled,  polished,  and  etched,  exhibited  a 
dendritic  pattern  amidst  which  fine,  bright  lines  were  dispersed 
in  a  reticulated  form.  A  still  better  result  was  obtained  with 
the  irons  formed  by  melting  together  such  terrestrial  rocks 
as  lherzolite,  hypersthene,  basalt,  and  melaphyre.  They  re- 
sembled many  siderolites  both  in  structure  and  composition, 
containing  like  them  nickel,  chromium,  and  phosphide  of  iron. 
Since  the  peculiar  crystalline  structure  appears  to  be  depen- 
dent on  the  presence  of  iron,  nickel,  and  phosphorus,  it  is 
generally  supposed  that  the  Widmanstiitten  figures  are  due  to 
the  phosphide  of  iron  and  nickel ;  but,  according  to  some 
authorities,  they  are  rather  to  be  attributed  to  the  concurrence 
of  two  alloys  of  nickel  and  iron  having  different  degrees  of  solu- 
bility. However  this  may  be,  it  is  noticeable  that  these  figures 
are  not  seen  in  the  specimens  which  contain  the  largest  propor- 
tion of  nickel  ;  while  the  Newstead  iron,  which  according  to  the 
analysis  contains  no  phosphorus,  does  show  them. 

In  many  meteorites  the  iron  is  in  a  spongy  state,  containing 
cavities  filled  with  olivin,  silicate  of  lime  and  iron,  and  a  few 
other  minerals.  Sometimes  the  minerals  can  be  readily  detected 
with  the  naked  eye  or  with  a  lens,  but  frequently  nothing  short 
of  a  chemical  analysis,  or  examination  with  high  microscopic 
powers,  will  indicate  their  presence.  The  Pallas  iron  is  a  good 
example  of  this  group  (or  siderolites,  as  it  has  been  called),  and 
contains  large  well  developed  crystals  of  olivin ;  the  specimen 
found  at  the  Sierra  de  Chaco,  Atacama,  in  1862,  consisting  of  a 
mixture  of  iron  and  stone,  is  a  second  example  ;  and  the  breccia- 


like  fragment  of  iron  and  stone  found  at  Copiapo,  in  1863,  is  a 
third.  As  this  group  comprises  but  few  specimens,  and  these 
combine  the  characters  of  the  siderites  and  aerolites,  we  will 
pass  on  to  consider  the  latter. 

The  stones  that  fell  in  Harrison  County,  Indiana,  on  March  28, 
1859,  illustrate  the  general  composition  of  most  of  the  aerolites 
containing  iron.  Their  mean  specific  gravity  was  3'46.  The 
magnet  separated  a  powder  formed  of  portions  of  them  into  4-91 
per  cent,  of  nickeliferous  iron,  and  95-09  of  earthy  material. 
When  the  latter  was  treated  with  acid,  it  was  resolved  into  a 
soluble  portion  comprising  62-49  per  cent,  of  the  whole,  and  into 
an  insoluble  portion,  forming  the  remainder,  or  37-51  per  cent. 
The  metallic  portion  had  the  composition  shown  in  the  first 
column  below,  and  the  earthy  that  shown  in  the  second  : — 


Iron  . 

.  86-781 

Silica  . 

47-06 

Nickel  , 

.  13-241 

Oxide  of  iron    .  . 

26-05 

Cobalt 

•342 

Magnesia 

27-61 

Copper    .  . 

•036 

Alumina  .       .  . 

2-35 

Phosphorus  . 

•026 

Lime 

•81 

Sulphur 

•022 

Soda        .      .  . 

•42 

Potash  . 

•68 

Perox.  Manganese 

tr. 

From  this  it  appears  they  are  composed  of  nickeliferous  iron, 
phosphide  of  iron  and  nickel,  sulphide  of  iron,  olivin,  augite  and 
albite,  in  about  the  following  proportions  : — ■ 


Nickeliferous  iron 
Schreibersite 
Sulphide  of  iron 
Olivin 

Augite  and  albite 


4-989 
•009 
•001 

61- 

34- 


The  Guernsey  aerolite  of  1860  gave  the  following  results  as 
the  composition  of  (1)  its  metallic  portion,  and  (2)  its  earthy 
portion ;   while  (3)  indicates   the  proportions  of  the  consti- 


tuents : — 

(1.) 

Iron 

87-011 

Nickel     .  . 

12-360 

Cobalt  . 

•421 

Copper    .  . 

tr. 

Phosphorus 

•012 

Sulphur 

1-080 

Silica 

Oxide  of  iron 
Alumina 
Magnesia  . 
Lime  . 
Soda  I 
Potash/   •  ' 
Manganese 


47-30 
28-03 

•31 
24-53 

•02 

104 
tr. 


(3.) 

Nickeliferous 
iron     .  . 

Schreibersite. 

Sulphide  of 
iron  .  . 

Olivin     .  . 

Augite  . 


10-690 
•005 

•005 
56-881 
32-41G 


The  meteorite  that  fell  at  Chantonnay,  Aug.  12,  1812,  is  com- 
posed of  nickel  iron  and  silicates  ;  the  latter  are  in  the  propor- 
tion of  51-1  per  cent,  of  olivin,  38'01  augite,  and  10-01  labra- 
dorite.  That  which  fell  at  Blausko  in  Moravia,  Nov.  25,  1833, 
is  composed  of  20-13  per  cent,  of  nickel  iron,  2-97  sulphide  of 
iron,  -63  chrome  iron,  35-18  olivin,  33-89  augite,  and  17-30  labra- 
dorite.  The  Utrecht  stone  of  June,  1843,  is  a  mixture  of  olivin, 
augite,  oligoclase,  nickel  iron,  and  magnetic  pyrites.  The  Klein- 
Wenden  stone  of  Sept.  16,  1843,  is  a  similar  mixture  to  the  last, 
but  it  contains  labradorite  in  the  place  of  oligoclase.  The  stone 
that  fell  at  Bethlehem  (New  York),  Aug.  13,  1859,  closely  re- 
sembles that  of  Klein-Wenden.  The  Montrejean  stone  of  Dec.  9. 
1858,  contains  10-04  percent,  of  nickel  iron,  171  chrome  iron,  5-72 
sulphide  of  iron,  45-08  olivin,  and  37-51  felspar  and  hornblende. 

The  following  are  examples  of  aerolites  which  contain  no 
native  iron.  The  Bokeveld  stone,  which  fell  Oct.  13, 1838  ;  it  is 
composed  of  6-4  per  cent,  of  nickel-iron  sulphide,  1*11  chrome 
iron  stone,  84-32  olivin,  5-46  undecomposible  silicates,  and  1-92 
carbon  and  bituminous  matters.  The  Kaba  stone  of  April  15, 
1857,  is  very  similar  to  the  last,  in  being  mainly  composed  of 
olivin,  and  in  containing  carbonaceous  matters.  The  Lontalac 
stone  of  Dec.  13,  1813,  is  also  largely  composed  of  olivin.  The 
Chassigny  stone  of  Oct.  3, 1815,  consists  almost  entirely  of  olivin, 
and  is,  in  this  respect,  almost  unique.  It  differs  from  most  aero- 
lites in  its  pale  yrellowish  tint.  It  forms  the  extreme  of  a  series, 
the  opposite  end  of  which  is  formed  by  such  stones  as  those  of 
Juvenas  and  Stannern,  which  consist  merely  of  anthophyllite  and 
anorthite,  while  olivin  is  absent.  Another  remarkable  example 
is  the  aerolite  of  Orgeuil.  It  is  a  black  mass,  remarkably  porous, 
and  of  comparatively  slight  density,  or  2-56.  A  number  of 
minute  shining  crystals  of  pyrrhotin  are  scattered  through  it. 
It  also  contained  a  few  crystals  of  breunerite  or  carbonate  of 
magnesia  and  iron.  But  the  most  interesting  compounds  are 
the  black  matter  and  the  water  of  combination.  The  former 
appears  to  be  very  similar  to  humus,  which  is  a  common  in- 
gredient in  lignite  and  peat.  In  the  Kaba  and  Bokeveld 
stones,  the  carbonaceous  matter  is  different,  being  either  amor- 
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phous  carbon,  or  a  bituminous  substance  analogous  to  scbeererite 
or  ozokerite  ;  but  the  Alais  stone  also  contains  a  humus-like  sub- 
stance. The  Stannern  aerolite,  which  fell  May  22,  1808,  con- 
sists of  05-15  per  cent,  of  augite,  34-92  anorthite,  -98  magnetic 
oxide  of  iron,  and  -54  chrome  iron.  The  Juvenas  stone,  which 
fell  June  3,  1821,  is  composed  of  62-05  per  cent,  of  augite,  34-56 
anorthite,  'GO  apatite,  -25  titanite,  1\35  chrome  iron,  1*17  magnetic 
oxide  of  iron,  and  "25  magnetic  pyrites.  This  is  also  nearly  the 
composition  of  the  Jonzac  stone  of  June  13,  1819.  The  aerolite 
which  fell  at  Bishopsville  in  South  Carolina,  March,  1843,  is  a 
very  peculiar  one,  consisting  mainly  of  a  white  mineral  having 
the  composition  of  67-14  per  cent,  of  silica,  l-48  alumina,  l-70 
ferric  oxide,  27-11  magnesia,  1*82  lime,  and  "67  water;  this 
answers  to  a  silicate  of  magnesia  with  the  formula  2MgO.  3Si  02, 
and  to  which  the  name  chladnitc  has  been  assigned.  This  mineral 
is  also  thickly  scattered  through  one  of  the  Ohio  stones  of 
May  1,  1860,  which  are  described  as  being  chiefly  composed  of  a 
pearl-grey  olivin,  having  imbedded  in  it  snow-white  specks  of 
chladnitc,  points  of  nickelic  iron,  broad  patches  of  pyrrhotin, 
and  black  grains  of  chromite.  The  St.  Denis  Westram  stone  of 
June  7,  1855,  is  somewhat  analogous  to  that  of  Bishopsville.  It 
is  partly  composed  of  a  whitish  pumice-like  material,  and  of  a 
second  resembling  a  dark  ash-coloured  pearlstone.  The  latter 
has  the  following  composition,  according  to  Von  Hauer. 


Silica .      .   57-66 

Alumina       .........  tr. 

Oxide  of  iron   .       .  20-65 

Lime  1*53 

Magnesia    ......       .,  19- 


This  is  a  silicate  of  iron  and  magnesia,  to  which  the  name 
Piddvngtbnite  has  been  assigned  by  Haidinger.  The  stone  that 
fell  at  Bustee,near  Goruckpor,  Dec.  2,  1852,  is  specially  remark- 
able for  containing  a  yellow  transparent  sulphide  of  calcium  in 
the  form  of  cubic  crystals,  to  which  the  name  Oldhamite  has  been 
given.  It  is  associated  with  several  other  minerals  of  unknown 
composition. 

In  almost  every  instance  these  remarkable  bodies  are  covered 
on  one  or  more  sides  by  a  shiny  dark-coloured  crust,  whose 
thickness  is  variable,  but  never  very  thick.  The  form  of  the  stone 
or  iron  is  generally  somewhat  pyramidal,  the  crust  invariably 
coats  the  larger  end,  and  sometimes  extends  over  the  sides.  The 
larger  end  is  usually  rounded,  and  marked  with  shallow  pits  ; 
the  lateral  edges  are  frequently  sharp,  especially  towards  the 
narrower  end,  but  are  frequently  more  or  less  rounded  towards 
the  thicker  end.  This  crust  is  generally  thought  to  have  been 
formed  by  the  fusion  of  the  surface  of  the  meteorites  by  the 
intense  heat  generated  during  their  passage  through  the  air,  and 
before  they  detonate. 

In  some  cases,  however,  the  crust  may  be  formed  after  the 
detonation,  as  is  exemplified  by  the  Butsura  stones  which  fell 
May  12,  1801,  within  a  few  miles  of  each  other.  Some  of  the 
fragments  were  entirely  coated  with  an  incrustation,  while  others 
were  not.  "When  brought  together,  however,  they  accurately  fitted 
each  other,  indicating  clearly  that  they  originally  formed  but  one 
stone.  Hence  it  is  inferred  that  some  were  separated  from  the 
parent  mass  under  conditions  allowing  of  the  subsequent  forma- 
tion of  a  crust,  while  in  the  others  those  conditions  were  absent. 

The  structure  of  meteorites  presents  many  exceedingly  inte- 
resting phenomena.  In  most  cases  it  strongly  resembles  the 
oolitic  structure  of  many  terrestrial  rocks.  A  number  of 
spherules  with  a  radiated  structure  are  thickly  dispersed  through 
a  more  compact  base,  which  spherules  appear  as  though  they  had 
been  formed  before  the  stone  had  consolidated.  Thus  in  the 
Borkut  meteorite  the  spherules  have  been  split  in  two,  and  the 
parts  slightly  separated  from  one  another.  Sometimes  they  are 
surrounded  by  a  shell  of  sulphide  of  iron,  and  dispersed  amidst 
the  base  along  with  crystals  having  a  similar  composition  to 
themselves.  Not  unfrequently  small  fissures  filled  with  metallic 
iron  traverse  the  stone,  and  even  pass  through  the  spherules  so 
as  to  shift  the  relative  positions  of  their  parts,  as  in  the  pheno- 
menon called  a  Iwave  by  miners.  This  structure,  which  has 
caused  the  meteorites  possessing  it  to  be  distinguished  as  chon- 
dritic,  has  been  carefully  studied  by  Sorby.  His  remarks  on  the 
subject  are  so  important  that  we  quote  them  in  full.  The  names 
in  parentheses  indicate  the  meteorites  in  which  the  appearance 
mentioned  was  more  especially  observed  : — "  In  the  first  place, 
it  is  important  to  remark  that  the  olivin  of  meteorites  contains 
most  excellent  '  glass  cavities,'  similar  to  those  in  the  olivin  of 
lava,  thus  proving  that  the  mineral  was  at  one  time  in  a  state  of 
igneous  fusion.    The  olivin  also  contains  'gas  cavities'  like 


those  so  common  in  volcanic  minerals,  thus  indicating  the  pre- 
sence of  some  gas  or  vapour  (Aussun  ;  Parnallee).  To  see  these 
cavities  distinctly  a  carefully  prepared  thin  section  and  a  magni- 
fying power  of  several  hundreds  are  required.  The  vitreous 
substance  found  in  the  cavities  is  also  met  with  outside  and 
amongst  the  crystals,  in  such  a  manner  as  to  show  that  it  is  the 
uncrystalline  residue  of  the  material  in  which  they  were  formed 
(Mezo-Madaras  ;  Parnallee).  It  is  of  a  claret  or  brownish  colour, 
and  possesses  the  characteristic  structure  and  optical  properties 
of  artificial  glasses.  Some  isolated  portions  of  meteorites  have 
also  a  structure  very  similar  to  that  of  stony  lavas,  where  the 
shape  and  mutual  relations  of  the  crystals  to  each  other  prove 
that  they  were  formed  in  situ,  on  solidification.  Possibly  some 
entire  meteorites  should  be  considered  to  possess  this  peculiarity 
(Stannern  ;  New  Concord),  but  the  evidence  is  by  no  means  con- 
clusive, and  what  crystallization  has  taken  place  in  situ  may 
have  been  a  secondary  result ;  whilst  in  others  the  constituent 
particles  have  all  the  characters  of  broken  fragments  (LAigle). 
This  sometimes  gives  rise  to  a  structure  remarkably  like  that  of 
consolidated  volcanic  ashes,  so  much,  indeed,  that  I  have  speci- 
mens which,  at  first  sight,  might  readily  be  mistaken  for  sections 
of  meteorites.  It  would,  therefore,  appear  that  after  the  material 
of  the  meteorites  was  melted,  a  considerable  proportion  was 
broken  up  into  small  fragments,  subsequently  collected  together 
and  more  or  less  consolidated  by  mechanical  and  chemical 
actions,  amongst  which  must  be  classed  a  segregation  of  iron 
either  in  the  metallic  state  or  in  combination  with  other  sub- 
stances. Apparently  this  breaking  up  occurred  in  some  cases 
when  the  melted  matter  had  become  crystalline,  but  in  others 
the  forms  of  the  particles  lead  me  to  conclude  that  it  was  broken 
up  into  detached  globules  while  still  melted  (Mezo-Madaras  ; 
Parnallee).  This  seems  to  have  been  the  origin  of  some  of  the 
round  grains  met  with  in  meteorites  ;  for  they  occasionally  still 
contain  a  considerable  amount  of  glass,  and  the  crystals  which 
have  been  formed  in  it  are  arranged  in  groups,  radiating  from 
one  or  more  points  on  the  external  surface,  in  such  a  manner  as 
to  indicate  that  they  were  developed  after  the  fragments  had 
acquired  their  present  spheroidal  shape  (Aussun,  &c).  In  this 
they  differ  most  characteristically  from  the  general  type  of  con- 
cretionary globules  found  in  terrestrial  rocks,  in  which  they 
radiate  from  the  centre ;  the  only  case  I  know  at  all  analogous 
being  that  of  certain  oolitic  grains  in  the  Kelloways  rock  at 
Scarborough,  which  have  undergone  a  secondary  crystallization." 

There  are  many  other  points  connected  with  these  bodies 
which  we  had  singled  out  for  treatment,  such  as  Daubree's 
experiments  on  the  synthesis  of  aerolites  ;  general  deductions 
based  upon  the  chemical  composition  of  these  wanderers  from 
space  :  a  comparison  of  the  times  when,  and  places  at  which, 
they  have  fallen ;  and  the  relation  between  the  olivinitic 
aerolites  and  the  olivine  rocks  of  Norway,  New  Zealand,  and 
elsewhere,  as  well  as  serpentine  ;  but  we  must  content  our- 
selves with  a  general  outline  of  Daubree's  experiments,  as 
being  the  most  important.  By  melting  down  fragments  of 
llierzolite,  a  rock  consisting  almost  entirely  of  augite,  along 
with  crystals  of  olivin,  in  the  presence  of  a  reducing  agent, 
a  stony  mass  was  obtained  in  which  the  iron  had  separated  out 
as  minute  grains,  which  were  attracted  by  the  magnet.  The 
mass  presented  the  general  features  of  an  aerolite,  and  even 
some  of  their  minute  details.  Another  method  of  imitation 
was  to  melt  silicide  of  iron  in  a  crucible  of  magnesia.  By 
heating  a  mixture  of  silica,  magnesia,  nickeliferous  iron,  and  the 
phosphide  and  sulphide  of  iron,  a  triple  phosphide  of  iron, 
nickel,  and  magnesium  was  obtained. 

ALABA.NDINE,  the  name  for  manganese  blende;  not 
Alabaudine,  as  in  the  Cyclopaedia.  The  same  name  was  also 
given  by  Pliny  to  the  carbuncles  which  were  cut  and  polished 
at  Alabanda.  They  were  also  called  Alamandine,  which  term, 
in  its  modified  form,  Almandine,  is  applied  by  mineralogists  to 
the  iron-garnets.    [Garnet,  E.  O,  Almandine,  E.  C.  S.j 

ALAUDINvE  [E.  C.  vol.  i.  cols.  105,  106].  Alauda. 

A.  arvensis,  the  common  Skylark.  The  wide  range  of  this 
species  across  the  great  Europseo- Asiatic  continent  has  been 
noticed  in  the  E.  C.  vol.  i.  col.  100.  Although  well  known,  too 
little  attention  has  been  paid  to  the  great  variations  which  it  pre- 
sents in  its  size  and  the  distribution  of  its  colouring;  and  hence 
there  is  much  uncertainty  as  to  whether  the  species  nearly  allied 
to  it  in  general  appearance,  and  which  occur  in  geographical 
areas  contiguous  to  its  own,  are  really  distinct  species,  or  simply 
geographical  varieties.  Several  supposed  species  have  been  re- 
cently founded  which  have  subsequently  been  admitted,  after 
the  examination  of  a  large  number  of  specimens,  to  be  varieties 
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only.  This  is  well  seen  in  the  three  species,  A.  arvensis,  A.  canta- 
rella  (Bonap.)  and  A.  ctzlivox  (Swinhoe). 

In  North  China,  more  especially  in  the  neighbourhood  of 
Pekin,  A.  arvensis  appears  to  be  represented  by  a  variety  which 
lias  a  smalUr  body  than  the  English  bird,  and  yet  the  wings  are 
longer  ;  its  colours  are  generally  duller  ;  and  there  is  an  absence 
of  that  olive-yellow  tinge  which  occurs  in  English  specimens  ; 
the  crest  also  is  much  smaller.  This  form  was  separated  by  Mr. 
Swinhoe  as  a  distinct  species  under  the  appellation  of  A. 
pekinensis,  but  subsequently  he  admitted  it  to  be  specifically 
identical  with  A.  arvensis.  The  size  of  the  Pekin  bird  is, 
in  inches:  length  7-5;  wing,  4-7;  tail,  3'1;  and  tarsi,  -9.  This 
variety  also  ranges  into  Amoorland. 

Farther  south,  or  at  Shanghai,  and  along  the  valley  of  the 
Yang-tse  river,  there  is  another  form  which  is  intermediate  in 
character  between  the  Pekin  variety  just  noticed  and  A.  coelivoz, 
which  inhabits  the  southern  parts  of  China.  Swinhoe,  referring 
to  some  specimens  of  this  form,  says  that  "they  constitute  an 
intermediate  race,  which  might  by  analogy  be  expected  to  occur 
on  the  boundaries  that  divide  the  northern  race  from  that  of  the 
:  outh  ;  and  certainly,  geographically  speaking,  the  Yang-tse 
river  may  be  considered  the  dividing  line  of  the  northern  area  of 
China  from  the  southern.  This  bird  may,  perhaps,  be  regarded 
as  a  hybrid  form  between  the  two  species,  which  in  this  locality 
may  be  supposed  to  meet.  I  could  not  discover  any  striking 
differences  in  the  song  of  the  Shanghai  bird  from  that  of  A. 
caelivox,  nor  yet  from  1&.at  of  the  Pekin  lark.  But  in  size  and 
general  appearance  the  three  appear  certainly  distinct.  The 
.shanghai  species  may  be  characterised  as  intermediate  to  A. 
pckinensis  and  A.  ccelivo.c,  with  proportionately  longer  wings 
than  either,  and  less  crest  than  the  latter.  Its  first  primary 
( [iiill  is  more  nearly  of  a  length  with  the  second  than  in  the 
Pekin  lark."  The  length  is  6-8  inches ;  wing,  4-2 ;  tail,  2-8  ; 
and  tarsi,  %  The  specimens  from  Formosa  have  the  spots  on 
the  back  larger,  and  the  streaks  on  the  breast  much  broader  and 
more  numerous  than  in  those  from  the  neighbouring  mainland. 

A.  ccelivox  occurs  in  the  south  of  China,  extending  from  Foo- 
chow  to  Canton,  and  probably  into  Formosa.  In  this  form  the 
plumage  is  of  a  much  richer  hue  than  that  of  either  of  the  two 
foregoing  species  ;  the  body  is  smaller,  but  the  crest  is  more 
developed.  Length,  6'5  inches ;  wings,  3-6 ;  tail,  2-4  ;  and 
tarsi,  -9. 

The  idea  suggested  that  A.  cantarella  is  a  hybrid  of  the  other 
two  kinds  of  lark  may,  we  think,  be  safely  rejected,  since  there 
is  no  direct  evidence  in  support  of  it,  and  it  is  quite  contrary  to 
ordinary  experience  for  hybrid  forms  to  occur  in  a  distinct  geo- 
graphical area  from  both  its  assumed  parents.  The  three  kinds 
of  lark  should  be  regarded  either  as  three  distinct  species,  or  as 
three  varieties  of  the  same  species.  In  any  case  it  is  interesting 
to  notice  the  gradation  of  characters  perceptible  as  we  pass  from 
the  northern  to  the  southern  birds — a  gradation  which  appears 
to  occur  also  amongst  the  larks  of  Europe,  for  specimens  have 
been  shot  in  England  identical  with  those  of  Pekin,  and  others 
have  been  seen  at  Geneva  and  Florence  identical  with  those  of 
Shanghai  ;  and  probably  specimens  of  A.  ccelivox  will  be  found 
in  the  south  of  Europe  or  north  of  Africa.  A  careful  search 
for  the  minutest  variations  would  not  unlikely  lead  to  the  col- 
lection of  such  evidence  as  would  settle  the  question  whether 
these  three  distinct  forms  are  or  are  not  varieties  of  A.  arvensis. 

ALBERTITE,  or,  as  it  is  frequently  called,  Albert  coal,  is  a 
mineral  which  resembles  the  Boghead  coal  in  chemical  composi- 
tion, and,  like  that  substance,  has  been  the  subject  of  much 
litigation  in  the  American  law  courts,  and  of  discussion  amongst 
geologists  as  to  whether  it  is  a  coal  or  not.  This  is  a  point  which 
cannot  be  settled  so  long  as  there  is  no  precise  and  generally 
acknowledged  definition  for  the  term  coal,  and  which  will  probably 
only  be  established  by  a  thorough  investigation  into  the  chemical 
composition  and  origin  of  the  various  hydrocarbonaceous  mine- 
rals, such  as  coal,  bitumen,  asphalt,  and  petroleum.  Although 
the  chemical  evidence  may  be  as  important  as  the  geological, 
Ave  shall  in  this  article  confine  ourselves  to  the  latter. 

The  two  principal  localities  of  albertite  are  those  which 
have  been  longest  known.  About  18  years  ago  a  farmer  at 
Mountgerald,  near  Dingwall,  found  a  vein  of  coal-like  substance 
in  one  of  his  fields,  and  used  several  cartloads  of  it  as  fuel.  Two 
or  three  years  after,  or  about  1850,  a  Mr.  Duff  discovered  a 
similar  substance  (which  he  at  once  worked  for  fuel),  in  Albert 
county,  New  Brunswick.  This  latter  deposit  has  been  worked 
ever  since,  and  is  generally  known  as  the  Albert  Coal  Vein. 

The  New  Brunswick  locality  is  situated  near  the  head  of  the 
Bay  of  Funcly,  and  within  a  few  miles  of  the  Petitcodiac  river. 


The  rocks  of  the  district  occur  for  the  most  part  in  long 
irregular  strips  or  bands,  which  run  in  a  N.E.  and  S.W.  direc- 
tion. The  western  shore  of  the  Bay  of  Fundy  is  bordered  by  a 
fringe  of  pre-carboniferous  rocks ;  farther  inland  is  a  broad  band  of 
lower  carboniferous  beds,  which  in  its  southern  extension  abuts 
upon  the  flanks  of  hills  formed  of  Huronian  strata ;  while  still 
farther  inland  is  the  carboniferous  limestone.  The  pre-carboni- 
ferous fringe  lining  the  Bay  of  Fundy  terminates  northward  in 
a  bold  rounded  projection,  around  the  end  of  which  are  the 
lower  carboniferous  strata,  containing  the  vein  of  albertite. 
The  lowest  of  these  strata  consist  of  pyroschists  or  shales  satu- 
rated with  bituminous  matter,  and  capable  of  being  used  as  fuel. 
The  same  shales  are  again  met  with  a  few  miles  off,  at  a  spot  where 
petroleum  springs  exist.  Their  thickness  is  about  1000  feet,  and 
they  abound  in  the  fossil  remains  of  fishes.  Above  them  is  a  bed 
of  sandstone,  followed  by  a  conglomerate  about  200  feet  thick, 
which  is  partly  composed  of  fragments  of  albertite  and  biUuninous 
shale.  The  beds  above  the  conglomerate  are  red  marl,  bluish 
siliceous  limestone,  immense  deposits  of  gypsum,  red  con- 
glomerate and  sandstone. 

That  portion  of  the  carboniferous  strata  which  is  situated 
between  the  termination  of  the  pre-carboniferous  ridge  on  the 
S.E.  and  the  Petitcodiac  River  on  the  N.W.  is  bent  into  an  arch 
or  anticlinal  fold,  the  axis  of  which  is  directed  towards  N.  10°  E. 
This  axis  passes  through  the  Albert  mines,  and  its  northerly 
extension  would,  if  continued,  pass  through  the  oil-wells  already 
referred  to.  The  dip  of  the  strata  on  either  flank  of  the  fold  is 
not  great,  but  the  crown  of  the  arch  has  been  much  fissured  and 
the  shale  much  contorted.  The  albertite  occurs  in  a  fissure  or 
vein  which  runs  in  nearly  the  same  direction  as  the  anticlinal 
axis,  and  is  often  vertical,  though  occasionally  it  inclines  to- 
wards the  N.W.  at  an  angle  of  about  80°.  The  vein  is  very 
irregular  along  the  line  of  its  course,  being  shifted  repeatedly  to 
the  south  by  a  series  of  small  faults,  and  varying  in  width  from 
28  feet  to  a  few  inches.  The  vein  is  also  irregular  in  thickness 
when  followed  in  a  downward  direction.  Wherever  it  passes 
through  a  hard  rock  it  is  narrow,  but  where  it  passes  through  a 
soft  one,  it  bulges  out ;  and,  generally  speaking,  it  is  wider  in 
its  lowest  part  than  in  its  highest.  That  the  deposit  is  not  a 
bedded  one  is  abundantly  evidenced  by  the  absence  of  a  fire-clay 
floor,  so  characteristic  of  ordinary  coal  beds,  and  by  the  way  in 
which  it  cuts  through  the  conglomerate  and  nearly  horizontal 
sandstone.  Where  the  vein  passes  through  the  shales  little 
branches  of  albertite  are  given  off  from  it,  and  pass  between  the 
lamina3  of  the  shales  for  a  few  inches. 

In  addition  to  the  main  vein  there  are  two  minor  ones  which 
cut  it  at  an  oblique  angle,  and  which,  like  it,  intersect  the 
stratified  deposits  almost  vertically.  These  two  veins  are 
parallel  to  a  number  of  other  fissures  which  intersect  the  rock 
in  the  same  way.  Wherever  the  conglomerate  is  well  exposed  it 
is  seen  to  have  a  gentle  dip  and  to  be  traversed  by  a  series  of 
vertical  joints,  two  of  which  are  filled  with  threads  of  albertite. 

If  now  we  pass  to  the  Scotch  locality,  indications  of  precisely 
the  same  phenomena  are  seen  there.  The  Ross-shire  railway 
cuts  through  a  hill  called  the  Craig,  a  short  distance  to  the 
north  of  Dingwall.  The  strata  appear  to  be  shale  surmounted 
by  sandstone,  conglomerate,  and  boulder  clay.  The  beds  are 
much  contorted,  and  the  sandstone  appears  to  be  unconformable 
to  the  shale.  The  shale  dips  towards  the  N.W.  on  the  one  side 
of  the  cutting,  and  S.E.  on  the  opposite,  indicating  an  anticlinal 
fold  with  a  strike  running  from  S.W.  to  N.E.  The  sandstone 
and  conglomerate  above  it  dip  towards  the  N.  at  the  commence- 
ment of  the  cutting,  and  towards  the  S.  at  its  end,  showing  that 
they  als6  partake  in  the  fold,  the  strike  of  their  beds  being  E. 
and  W.  The  veins  of  albertite  run  in  a  S.E.  and  N.W.  direc- 
tion through  the  sandstone  and  conglomerate,  and  vary  in  thick- 
ness from  one  to  three  inches.  They  are  very  numerous,  28 
having  been  seen  in  the  course  of  the  cutting.  These  fissures 
appear  to  correspond  to  the  minor  series  of  veins  in  the  Albert 
mine  district,  and  suggest  the  idea  that  there  may  be  a  larger 
vein  connected  with  them  ;  which  is  rendered  the  more  probable 
by  the  fact  that  in  the  bovdder  clay  small  pieces  of  coaly  matter 
occur  in  remarkable  abundance.  The  Scotch  albertite  is  a 
black  shining  substance  which  breaks  with  a  conchoidal  frac- 
ture, becomes  electrical  when  rubbed,  and  burns  with  a  smoky 
flame.  Similar  veins  of  albertite,  or  of  a  substance  resembling 
albertite,  have  been  found  at  Memramcook,  Westmoreland 
county,  New  Brunswick ;  at  Huetamo  in  Mexico ;  in  Ritchie 
county,  Virginia ;  in  the  Quebec  group  of  rocks  in  Canada ;  at 
several  places  along  the  south-eastern  flank  of  Ben  Nevis  ;  and  at 
Strathpeffer  in  Ross-shire.    The  Scotch  albertite  occurs  in  rocks 
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belonging  to  the  Old  Red  Sandstone  series.  It  is  very  probable 
that  albertite  occurs  in  a  good  many  other  localities  ;  since  there 
are  frequent  allusions  in  geological  works  to  a  black  combustible 
coal-like  matter  lining  crevices  in  the  strata,  which  seems  to  be 
very  like  albertite.  In  the  Devonian  and  Silurian  rocks  of 
Canada,  this  substance  is  evidently  the  result  of  the  oxidation  of 
petroleum.  There  are  certain  strata  abounding  in  corals  which 
are  permeated  with  a  fluid  petroleum  ;  and  in  localities  where 
these  are  exposed  along  their  outcrops  to  the  lengthened  influence 
of  the  air,  the  petroleum  is  converted  into  a  coal-like  substance, 
which  is  apparently  identical  with  the  veins  of  solid  hard  carbo- 
naceous matter  in  the  Silurian  rocks  of  Eastern  Canada.  In  Sir 
W.  Logan's  'Geology  of  Canada'  (1863),  p.  525,  it  is  stated  that 
"  this  substance  has  been  observed  at  Quebec,  Orleans  Island, 
Pointe  Levis,  Sillery,  St.  Nicholas,  Lotbiniere,  Drummondville, 
Acton,  the  vicinity  of  the  Chatte  river  in  Gaspe,  and  many  other 
places.  It  fills  veins  and  fissures  in  the  limestones,  shales,  and 
sandstones,  and  even  in  the  trap  rocks  which  traverse  these. 
Sometimes  it  is  found  in  buttons  or  drops,  as  described  by 
Vanuxem,  forming  botryoidal  masses.  At  other  times  it  lines 
fissures,  as  is  seen  at  Drummondville  ;  and  at  Sillery,  spread 
over  a  surface  which  had  been  previously  encrusted  with  small 
crystals  of  calcite.  The  shrinking  of  the  layer  has  here  given 
rise  to  cracks,  such  as  are  sometimes  seen  in  a  coat  of  varnish. 
In  other  cases  it  fills  fissures  several  inches  in  diameter,  so  that 
it  has  been  mistaken  for  coal ;  and  attempts  have  been  made  to 
work  it  at  Quebec  and  elsewhere.  The  mineral  is  never,  how- 
ever, in  true  beds,  like  coal,  but  is  always  confined  to  veins  and 
fissures  which  cut  the  strata,  showing  its  deposition  to  have  been 
posterior  to  the  formation  of  the  rocks." 

In  conclusion  it  may  be  stated  as  probable,  (1)  that  albertite 
occurs  in  veins  and  not  in  beds  ;  (2)  that  originally  it  was  in  a 
liquid  state  and  identical  with  petroleum,  since  it  not  only 
occurs  under  similar  conditions  as  that  liquid,  viz.,  in  anticlinal 
faults,  but  it  also  actually  contains  petroleum  enclosed  in  its 
cavities. 

(Hitchcock,  American  Journal  of  Science,  2nd  Series,  xxxix., 
pp.  267 — 273  ;  Anderson  and  Mackenzie,  Quarterly  Journal  of 
tlie  Geological  Society,  xix.,  p.  522.) 

ALCA  [E.  C.  vol.  i.  col.  110;  and  Atjk,  E.  C.  vol.  i.  col.  344]. 
Special  attention  has  lately  been  directed  towards  one  of  tbe  mem- 
bers of  this  genus,  A.  impennis,  in  consequence  of  the  probability 
of  the  species  having  become  extinct.  If  it  does  exist,  it  appears 
to  be  on  the  verge  of  extinction,  for  it  has  disappeared  within  the 
last  century  from  all  the  places  where  it  was  once  known  to  breed. 

In  1697  it  would  seem  to  have  been  tolerably  abundant  in  the 
island  of  St.  Kilda  ;  in  1758  the  bird  is  said  to  be  a  rare  visitant  ; 
while  from  1821  onwards  a  few  specimens  only  are  recorded  to 
have  been  seen  anywhere  in  the  neighbourhood  of  the  British 
Islands.  Some  idea  may  be  obtained  of  its  rarity  when  it  is 
stated  that  15  guineas  were  paid  for  one  of  the  specimens  now  in 
the  collection  of  the  British  Museum.  Many  of  the  later  speci- 
mens seen  were  more  or  less  emaciated  or  dead.  The  last  well- 
authenticated  occurrence  is,  we  believe,  that  of  May,  1834,  when 
a  specimen  was  captured  in  Waterford  Harbour,  which,  after 
living  for  about  four  months,  was  presented  to  the  Museum  of 
Trinity  College,  Dublin,  where  it  still  remains.  In  1845  two 
are  reported  to  have  been  seen  in  Belfast  Bay.  This  is  the  last 
that  seems  to  be  known  of  it  as  a  British  bird.  Proceeding  to 
more  northern  countries,  the  evidence  represents  it  as  being 
abundant  in  the  Faroe  Islands  up  to  about  1800,  but  nothing  has 
been  seen  of  it  during  the  last  thirty  years.  Our  knowledge 
respecting  its  occurrence  in  Iceland  is  very  full,  mainly  in  con- 
sequence of  Mr.  Wolley  having  made  an  expedition  for  the 
especial  purpose  of  ascertaining  whether  the  bird  was  extinct  or 
not.  The  results  of  the  expedition  are  thus  summarised  by  a 
writer  in  the  '  Nat.  Hist.  Rev.'  vol.  v.  p.  478  (1865)  :—  Off  the 
coasts  of  that  island  there  were  three  skerries,  each  known  by 
the  name  of  "  Geirfuglasker,"  on  all  of  which  we  may  presume 
that  it  formerly  bred.  The  first  of  these,  lying  to  the  south-east, 
was  probably  rendered  desolate  many  years  ago,  no  tradition  of 
its  having  been  occupied  by  the  bird  now  existing  among  the 
natives  of  the  opposite  shore.  From  the  second,  one  of  the 
Vestmanneyjar,  the  gare-fowl  has  apparently  been  long  driven. 
Though  traditions  of  the  bird  lasted  until  a  generation  ago,  it 
may  be  inferred  with  justice,  that  it  had  already  become  rare  as 
far  back  as  1800.  The  last  and  best  known  gare-fowl  skerry 
lying  off  Reykjanes  was  on  clear  evidence  exceedingly  unpro- 
ductive of  these  birds  for  some  part  of  the  last  century.  In  1732 
expeditions  to  this  islet,  which  had  been  discontinued  for  25 
years,  were  resumed,  and  kept  up  for  several  seasons,  till  from  | 
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some  cause  or  other  they  again  fell  into  disuse  about  1760.  In 
1813  the  crew  of  a  Faroese  vessel,  becalmed  near  the  skerry, 
made  a  descent  upon  it,  and  slaughtered  a  large  number  of  gare- 
fowls.  At  the  end  of  June,  1821,  Faber,  the  well-known 
faunist  of  Iceland,  set  out  for  the  rock  with  some  companions, 
one  of  whom,  Count  F.  C.  Raben,  a  Dane,  landed  rfpon  it,  but 
whether  the  birds  had  already  completed  their  season's  work  or 
what,  it  is  certain  that  no  examples  of  Alca  impennis  were  seen. 
Yet  this  very  same  year  two  birds  were  shot  on  the  shore  of  the 
mainland  (as  others  had  often  been  before),  not  very  far  off,  so 
that  the  breed  was  still  existing  on  this  station.  In  the  spring 
of  1830  a  submarine  eruption  took  place  off  Reykjanes,  during 
which  the  skerry  completely  sank  under  water,  and  immediately 
after  a  colony  of  gare-fowls  was  discovered  on  another  rock  lying 
nearer  the  mainland,  and  known  as  Eldey.  In  the  course  of  the 
next  fourteen  years  their  numbers  annually  became  smaller, 
partly  owing  to  the  inroads  made  upon  them  at  the  instance  of 
Icelandic  merchants,  who  found  opportunities  of  disposing  of 
them  in  the  ordinary  course  of  their  trade.  Most  of  the  speci- 
mens of  skins  and  eggs  now  existing  in  various  collections  were 
obtained  through  this  source.  The  last  captures  known  to  have 
been  made  were  in  June,  1844,  and  the  specimens,  two  in  num- 
ber, are  yet  preserved  in  the  Royal  Museivm  of  Copenhagen. 

With  respect  to  districts  farther  to  the  west,  we  have  evidence 
that  in  Newfoundland  these  birds  existed  in  swarms  in  the 
16th,  17th,  and  18th  centuries,  and  that  they  were  slaughtered  in 
vast  numbers  every  year.  In  the  19th  century  Anspach,  Bon- 
nycastle,  and  other  local  'writers,  report  that  the  bird  no  longer 
existed  in  their  district.  In  1852,  however,  Col.  Drummond 
Hay,  an  excellent  ornithologist,  reports  the  appearance  of  a 
specimen  off  the  banks  of  Newfoundland,  so  that  it  is  just 
possible  a  colony  may  be  still  existing  somewhere  in  these 
western  waters,  one  likely  locality  being  the  Virgin  Rocks, 
situated  on  the  N.  W.  side  of  the  Great  Bank. 

Considering,  then,  how  doubtful  seemed  the  future  ojjportuni- 
ties  of  fully  investigating  the  natural  history  of  this  species,  it 
was  a  matter  of  regret,  some  years  ago,  that  our  knowledge  of  its 
osseous  structure  and  physiological  peculiarities  was  very  im- 
perfect, and  that  although  about  64  skins  and  60  eggs  have  been 
preserved,  yet  only  a  few  bones  were  accessible  to  the  student. 
The  search  made  during  the  past  few  years  has  resulted  in  the 
discovery  of  several  additional  skeletons  or  parts  of  skeletons. 
Thus  the  bones  of  two  individuals  were  found  in  kitchen- 
middens,  at  Meilgaard,  in  Jutland,  and  of  a  third  in  one  at 
Havelse,  in  Zealand ;  a  few  fragments  have  been  found  in  the 
kitchen-middens  at  Keiss,  in  Caithness ;  and  several  mummied 
specimens  have  been  disinterred  from  the  guano  soil  of  Funk 
Island,  off  Newfoundland.  From  these  materials  Professor  Owen 
has  been  able  to  describe  a  complete  skeleton  of  this  species  in 
the  'Transactions  of  the  Zoological  Society,'  vol.  v.  p.  317 — 335. 

Numerous  papers  have  been  written  on  this  subject  during 
the  last  few  years  ;  but  the  reader  will  find  pretty  well  all  that 
is  known  in  the  papers  by  Steenstrup  in  the  '  Naturhistorische 
Foren.  Videnskabernes  Meddelelser,'  for  1855  ;  by  Newton,  in  the 
'  Ibis'  for  1861  ;  and  in  Owen's  memoir  already  mentioned. 

ALCYONARIA.  One  of  the  orders  forming  the  Actinozoan 
class.  An  abstract  of  Milne-Edwards'  arrangement  of  it  is  given 
under  Polypifera,  E.  C.  ;  a  definition  of  it  will  be  found  under 
Actinozoa,  E.  C.  S. ;  and  notices  of  a  few  of  the  forms  under 
Alcyonim:,  E.  C,  and  Gorgonia,  E.  C. 

The  Akyonaria  so  closely  resemble  the  Zoantharia  in  their 
general  physiological  structure  that  it  is  quite  unnecessary  to 
repeat  the  details  here.  The  knowledge  of  the  group  has  been 
mainly  derived  from  a  study  of  the  hard  parts  which  are  readily 
preserved  in  museums,  and  hence  most  of  the  classifications 
hitherto  proposed  have  been  chiefly  based  upon  the  character  of 
the  skeleton.  Of  late  years  increased  attention  has  been  be- 
stowed upon  the  living  forms  whereby  much  light  has  been 
thrown  upon  the  functions  and  relative  importance  of  the  fea- 
tures observed  in  the  hard  parts.  The  principal  points  in  which 
the  Akyonaria  differ  from  the  Zoantharia  are,  (1)  that  in  Akyo- 
naria the  parts  are  developed  to  the  number  of  four  or  some 
multiple  thereof ;  (2)  that  the  tentacles  are  eight  in  number, 
arranged  in  one  circle,  and  pinnated  ;  (3)  that  the  lamina;  of 
the  mesenteries  are  frequently,  perhaps  always,  amalgamated, 
not  separate  as  in  the  Zoantharia ;  and  (4)  that  many  genera 
have  an  aquiferous  system  ramifying  through  the  coenosarc  or 
ccenenchyme  and  connecting  the  various  polypes.  In  some  of 
these  points,  however,  that  relating  to  development  in  multiples 
of  four  being  one  of  the  exceptions,  there  is,  we  believe,  no 
hard  and  fast  line  of  distinction.    For  amongst  the  Akyonaria 
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the  pinnae  of  the  tentacles  become  so  rudimentary  as  to  appear 
as  mere  corrugations  on  the  side  of  the  tentacle ;  while  the 
aquiferous  system  is  not  entirely  unknown  amongst  the  other 
orders  of  Zoantharia.  The  corallum  is  generally  formed  by 
spicules,  either  isolated  or  arranged  in  bundles,  and  it  is  rare  to 
find  them  developed  into  a  continuous  layer,  a  feature  which  is 
the  rule  amongst  the  Zoantharia.  It  would  seem  that,  generally 
speaking,  hard  parts  are  least  developed  in  the  lower  organisms 
of  this  class,  and  are  comparatively  rare  or  imperfectly  developed 
in  the  higher.  It  would  be  desirable  to  learn  what  are  the  in- 
fluences which  retard  or  promote  the  development  of  dermo- 
sclerites.  Considering  that  in  the  development  of  the  individual 
the  hard  parts  are  first  cartilaginous,  then  porous,  and  lastly  firm, 
it  would  be  expected  that  inferiority  of  organisation  would  be 
associated  with  absence  of  hard  parts ;  but  apparently  the  reverse 
is  the  case.  In  the  palasontological  development  of  the  Zoan- 
tharia the  genera  with  the  most  compact  hard  parts  prevailed  in 
the  earlier  palaeozoic  period,  while  those  with  less  compact  hard 
parts  flomished  in  mesozoic  and  cainozoic  times.  So  few  are 
the  fossil  species  of  Alcyonaria  that  we  cannot  say  if  anything 
corresponding  to  this  is  to  be  found  in  that  order.  But  it  may 
be  asked,  by  way  of  suggestion,  are  the  softer  species  more  highly 
organised  and  of  more  recent  geological  appearance  than  those 
with  hard  parts  ?  Can  anything  like  a  paloeontological  succes- 
sion be  traced  from  species  with  cartilaginous  or  horny  parts  to 
those  which  abound  in  calcareous  matter,  and  from  these  to 
others  with  less  and  less  calcareous  parts,  terminating  in  groups 
in  which  scarcely  any  is  to  be  detected  ? 

The  aquiferous  system  seems  to  differ  but  little  in  the  order, 
but  it  is  well  represented  in  the  Gorgonidce.  In  Plexaura  there 
is  a  series  of  longitudinal  canals  running  parallel  with  the  main 
axis.  One  side  of  the  canal  is  formed  by  the  axis,  and  the  other 
by  the  ccenosarc  or  the  wall  of  the  polype  itself.  At  intervals  in 
the  fleshy  wall  are  a  number  of  pores  which  lead  by  more  or 
less  intricate  passages  through  the  ccenosarc  and  into  the  somatic 
cavities  of  the  polype.  The  nutrient  fluid  is  thus  enabled  to 
pass  to  all  parts  of  the  polypidom.  In  some  of  the  Gorgonidce 
the  axis  is  grooved,  which  grooves  correspond  with  the  longitu- 
dinal canals ;  in  others,  however,  the  axis  is  not  grooved.  In 
Briareum  the  canals  are  not  arranged  in  a  longitudinal  series 
round  the  axis,  but  are  scattered  without  any  apparent  symmetry. 

In  this  connection  we  would  allude  to  the  recent  discover}' 
of  polymorphism  in  this  order  by  Dr.  Kolliker,  thus  presenting 
an  interesting  parallel  to  the  polymorphism  amongst  the  Hy- 
drozoa.  Most,  if  not  all,  the  instances  yet  found,  belong  to  the 
Pennatulidce.  The  polymorphism  consists  in  there  being  large 
individuals  which  carry  on  the  work  of  digestion  and  generation, 
while  other  and  smaller  ones  of  an  asexual  nature,  appear  to 
be  specialised  for  the  purpose  of  expelling  the  water. 

We  will  next  notice  some  of  the  classifications  proposed  within 
the  last  few  years.  Greene's,  as  given  in  his  '  Manual  of  the 
Coelenterata,'  does  not  differ  widely  from  that  of  Milne-Edwards, 
E.  C.  vol.  iv.  p.  410,  although  the  phraseology  is  not  the  same. 
He  recognises  four  families,  namely,  (1)  the  Alcyonidce,in  which  the 
corallum  is  sclerodermic,  generally  spicular,  but  without  true 
calcareous  thecoa  ;  and  in  which  the  ccenosarc  is  fixed.  (2) 
The  Tubiporidce,  in  which  the  corallum  consists  of  a  number  of 
distinct  corallites  without  any  septa,  and  whose  thecse  are 
united  externally  by  horizontal  plates  arranged  at  distant  inter- 
vals. As  in  the  previous  family  the  ccenosarc  is  fixed.  (3)  In 
the  Pennatulidce  the  corallum  is  sclerobasic,  the  tissue  secretions 
sometimes  present,  and  the  ccenosarc  free.  (4)  In  the  Gorgonidce 
the  corallum  is  sclerobasic ;  sulcate,  and  may  or  may  not  be  accom- 
panied by  additional  tissue  secretions.  The  ccenosarc  is  shrub-like 
and  attached  by  its  expanded  proximal  extremity.  This  group- 
ing mainly  differs  from  that  of  E.  C.  in  there  being  four,  and  not 
three,  families.  The  fourth  family  is  based  upon  Milne-Ed- 
wards' tribe  Tubiporince. 

In  the  fourth  volume  of  the  third  series  of  the  '  Annals  of 
Natural  History,'  the  following  classification  is  proposed  by  Dr. 
Gray,  which  he  wishes  to  be  regarded  as  provisional  only  : — 

Order  I.  Sabulicol^. 
Coral  tree  symmetrical  with  a  simple  base,  supported  by  more 
or  less  distinct  calcareous  spiculae,  and  strengthened  by  a  single 
elongate  fusiform  calcareous  central  axis.    Living  with  the  base 
sunk  in  the  sand  or  mud  of  the  sea  coast. 

Family  1.  Pennatulidce. 
Body  free  ;  more  or  less  fan-like,  with  a  naked  peduncle  and 
ft  single  central  axis.    The  upper  part  with  the  polypes  placed 


in  transverse  series  on  one  side,  rarely  "on  all  sides.  Axis  fusi- 
form, elongate,  cylindrical  and  quadrangular,  calcareous,  as  long 
as  the  coral. 

I.  Penniformes.     Coral  pen-shaped.     Polypes  in  transverse 
pinnules,  placed  on  each  side  of  the  vertical  surface  of 
the  central  radius  or  stem. 
Tribe  1.    Funiculinece.     Coral  elongate,  linear,  slender  ; 
pinnules  small,  crowded.    Funiculina,  Virgularia, 
Lygus,  Scytalium. 
Tribe  2.  Pennatulece.    Coral  moderately  broad,  pen-shaped ; 
pinnules  broad,  expanded.    Pennatula,  Sarcoptilus, 
Pteromorpha,  Pteroeides. 

II.  Claviform.es.  Coral  club-shaped,  or  leaf-like.  Polypes 
scattered  on  one  side  (rarely  on  both)  of  the  upper  pjart 
of  the  club. 

Tribe  3.  Kophobelemnonim.  Coral  club-shaped,  with  the 
polypes  only  on  one  surface  of  the  club,  leaving  the 
other  bare.  Kophobelemnon. 

Tribe  4.  Veretillcce.  Coral  club-shaped.  Polypes  on  all 
sides  of  the  club.  Lituaria,  Sarcobelemnon,  Cavernu- 
laria,  Veretillum. 

Tribe  5.  Eenillece.  Coral  expanded,  foliaceous  with  a  slen- 
der stalk.  Polypes  only  on  one  surface  of  the  ex- 
panded disk.  Renilla. 

Family  2.  Umbellulariadce. 
Body  free,  umbellate,  with  a  long  stem  and  a  single  central 
axis.    The  upper  part  with  a  cluster  of  polype-bearing  cells 
placed  in  concentric  series  forming  a  large  head.    Axis  fusi- 
form, elongate,  as  long  as  the  stem  of  the  coral.  Umbellularia. 

Order  II.  Spongicol.e,  or  Hyalophyta. 
Subsymmetrical,  living  sunken  by  the  base  into  a  sponge, 
strengthened  by  siliceous  spicula,  and  supported  by  a  central  axis 
formed  of  nunierous  twisted,  elongated  siliceous  fibres,  the  lower 
end  of  which  axis  tapers  and  is  parasitically  embedded  in  a  fixed 
sponge.  The  animal  matter  or  bark  is  strengthened  by  siliceous 
spicules  similar  to  but  shorter  and  thinner  than  the  fibres  of  the 
axis.    The  fibres  are  formed  of  numerous  thin  concentric  layers. 

Family  1.  Hyalonemidce. 

Hyalonema. 

Order  III.  Eupicol^;. 
Coral  tree-like,  or  expanded,  fixed  by  an  expanded  base,  sup- 
ported by  more  or  less  abundant  fusiform  calcareous  spicula,  and 
often  supported  by  a  central  calcareous  or  horny  tree-like  axis, 
with  an  expanded  base.  Living  attached  by  the  base  of  the 
coral  and  axis  to  rocks  on  the  sea  shore. 

Suborder  I.  Lithophyta. 
Coral  arborescent,  supported  by  a  continuous  or  jointed  calca- 
reous axis,  which  effervesces  with  hydrochloric  acid. 

f  Axis  continuous,  not  jointed. 

Family  1.  Coralliadce. 
Axis  inarticulate,  solid,  calcareous.    Bark  granular,  with  irre- 
gularly shaped  spicula. 

Corallium,  Annella,  Ellisella  (including  Juncella  and  Ctenocella), 
Gorgonclla,  Scirpearia,  Umbracella,  Subergorgia. 

Family I2.  Priinnoadce. 
Axis  inarticulate  ;  solid.    Bark  formed  of  flat  imbricate  scales. 
Polype  cells  prominent,  covered  with  imbricate  scales. 
Primnoa,  Callogorgia,  Primnoella. 

t  f  Axis  articulated. 

Family  3.  Melitceadce. 

Axis  spongy,  permeated  by  flexuous  tubular  canals  interrupted 
by  harder  swollen  calcareous  joints.  Bark  granular  ;  cells  in 
series  on  the  edge  of  the  branchlets. 

Melitcsa,  Mopsella,  Solanderia  (?). 

Family  4.  Isidece. 
Axis  calcareous,  solid,  divided  by  narrow,  horny  joints.  Bark 
granular,  with  irregularly  shaped  spicula. 

Isis,  Isidella,  Mopsea.  » 

Suborder  II.  Ceratophyta. 
Coral  arborescent,  supported  by  a  continuous  (or  jointed  ?) 
horny  axis,  which  does  not  effervesce  in  hydrochloric  acid. 
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Family  1.  Gorgoniadw. 
Bark  granular,    persistent,    with   sunken,  irregular-shaped 
spicula,  with  a  more  or  less  distinct  groove  down  each  side,  and 
with  the  cells  in  series  on  each  side  of  the  branclilets. 

*  Coral  arborescent  or  reticulated  ;  cells  inside  of  the 
branclilets. 

Gorgonia.  Arborescent;  branclilets  sub-compressed  ;  cells  on 
side,  moderate. 

Pterogorgia.    Arborescent ;  branclilets  much  compressed ;  cells 
minute,  on  edge. 
Bhipidogorgia.    Reticulated,  fan-like  ;  cells  on  sides. 

**  Coral  frondose  ;  cells  on  surface  of  frond. 
Hymenogvrgia.    Axis  branched,  filiform  ;  branches  separate. 
Phyllogorgia.    Axis  branched,  filiform  ;  branches  netted. 
Phycogorgia.    Axis  expanded,  foliaceous,  thin. 

Family  2.  Plcxauridce. 
Bark  granular,  persistent,  cork-like,  without  any  impressed 
lateral  grooves.   Cells  placed  equally  on  all  sides  of  the  branches. 
Plexaura.    Cells  not  raised,  simple. 

Bhinogorgia.    Cells  not  raised,  bounded  by  a  conical  process. 
Eunicea.    Cells  more  or  less  produced  ;  simple. 
Gonidora.    Cells  convex  ;  mouth  radiated. 

Family  3.  Muriceidce. 
Bark  composed  of  large  imbricate  calcareous  spicula,  without 
any  lateral  grooves,  cells  equally  on  all  sides  of  the  branclilets. 
Muricea,  Plocmus  ? 

Family  4.  Acanthogorgiadm. 

Bark  thin,  formed  of  slender  filiform  spicula,  without  any 
lateral  grooves.  Cells  campanulate,  on  all  sides  of  the  branches, 
with  ridges  of  elongated  spicula,  and  with  a  number  of  elongate 
setaceous  spines  on  the  margin. 

Acantlwgorgia. 

(?)  Family  5.  Antipathidce. 
Bark  fleshy,  easily  deciduous,  soft,  simple,  only  strengthened 
by  large  and  small  scattered,  siliceous  (?)  plates. 
Leiopatlics,  Antijiathes. 

Family  6.  Sarcogorgiadce. 
Bark  fleshy  ;  Avhen  dry  skin-like  ;  smooth,  without  spicula ; 
the  edges  of  the  cells  strengthened  with  granular  spicula. 
Sarcogorgia. 

Suborder  III.  Sarcophyta. 
Coral  arborescent,  tabulated  or  expanded,  only  strengthened 
by  internal  or  external  calcareous  spicula  which  effervesce  in  acid. 

Family  1.    Briar  eidaz. 
Coial  arborescent,  fleshy,  supported  by  a  central  axis  formed 
of  numerous  intertwined  fusiform  spicula. 
Briar  mm. 

Family  2.  Alcyoniadce. 
Coral  arborescent  or  lobed,  fleshy,  strengthened  with  imbedded 
calcareous  spicula.    Cells  simple.    Polype  retractile  or  semi- 
retractile. 

Alcyonium,  Sympodium,  Ammothea. 

%  . 

Family  3.  Xeniadce. 
Coral  expanded  or  arborescent, fleshy,  soft,  creeping  or  branched. 
Polype  elongate,  subcylindrical.    Tentacles  not  retractile. 
Xenia,  Anthelia,  Bhizoxenia,  Evagora,  Gornularia. 

Family  4.  Nephthyadce. 
Coral  arborescent  or  expanded,  fleshy,  membranaceous,  often 
very  cellular.   Cells  of  the  polypes  covered  externally  with  large 
•  fusiform  calcareous  spicula. 

Nephthija,  Alyconidia,  Nidalia,  Clavularia. 

Family  5.  Tuhiporidce. 

Coral  calcareous,  tubular.  Tubes  united  by  transverse  plates, 
formed  by  the  expanded  edge  of  the  tubes  bearing  the  buds. 
Polype  cylindrical. 

Tuhipora. 

This  classification,  it  will  be  seen,  is  very  complicated  :  for 
whereas  Milne-Edwards  and  Greene,  consider  the  Alcyonaria  to  be 
formed  of  but  one  order  with  three  or  four  families,  Dr.  Gray 
divides  it  into  three  orders  and  eighteen  families.    The  principal 


distinctive  characters  of  the  orders  is  difference  of  habitat.  If  these 
orders  are  natural  groups  of  the  importance  indicated  by  their 
name,  we  should  expect  them  to  be  distinguished  by  important 
structural  differences  ;  and  if  so,  surely  these  should  have  been 
employed  in  marking  off  the  groups.  It  is  very  doubtful  if  the 
Spongicola:  can  be  accepted  as  an  order,  and  it  seems  probable  that 
they  do  not  even  belong  to  Alc.yonaria.  Discarding  this  order, 
the  definitions  of  the  remaining  two  do  not  appear  to  us  to  be 
sufficiently  distinctive.  Gray's  Sabulicola;  differs  but  little  in 
extent  from  the  Pennatulidce  of  E.  C.  ;  while  his  Bupicohe  an- 
swers to  the  Alcyonida:  and  Gorgonidcc.  The  most  striking  dif- 
ferences between  the  two  groups  are  due  mainly  to  external  form. 
In  the  one,  the  main  axis  extends  from  end  to  end,  without  di- 
chotomous  ramification  :  and  the  polypes  are  situated  on 
oli'shoots  which  are  arranged  more  or  less  symetrically  on  one 
or  more  sides  of  the  main  stem.  They  do  not  adhere  to  rocks, 
but  are  kept  in  position  by  the  insertion  of  their  bases  in  a  soft 
sea  bottom.  In  the  other  group  the  dichotomous  arrangement  is 
more  or  less  apparent.  This  difference  is,  no  doubt,  dependent 
upon  the  mode  of  gemmation  prevalent  in  each  group. 

The  evidence  respecting  the  position  of  Hyalonema  is  very 
conflicting  at  present.  This  genus,  or  rather  the  family,  Hyalo- 
ncmidw,  formed  for  it  and  a  second  genus  named  Hyaloduda,  was 
the  subject  of  an  elaborate  monograph  by  Brandt.  Both  he  and 
Dr.  Gray  concurred  in  believing  Hyalonema  to  be  a  coral  nearly 
allied  to  Gorgonia;  Leuckart  considered  it  to  be  a  sponge 
bearing  a  parasitic  polype.  Dr.  Gray's  view  seems  to  be  that  it 
is  a  polypidom  bearing  a  parasitic  sponge  belonging  to  the  genus 
Carteria,  but  Stimpson  had  some  specimens  given  to  him  which 
were  unquestionably  portions  of  widely  different  beings,  artifi- 
cially arranged  into  curiosities  by  the  Japanese.  Bundles  of 
long  siliceous  fibres,  such  as  those  yielded  by  the  beautiful 
sponge  Euplectella,  were  cemented  together  with  gum,  their 
ends  tied  round  with  silk,  and  fragments  of  coral  were  inserted 
here  and  there  in  crevices.  It  is  possible  that  these  are, 
however,  themselves  imitations  of  natural  products.  For  speci- 
mens corresponding  in  most  points  to  those  described  by  Brandt, 
have  recently  been  obtained  from  deep  water  oft'  the  Portu- 
guese coast.  The  animal  is  common,  and  well  known  to  the 
fishermen,  but  it  was  not  until  1864  that  a  single  dried 
specimen  found  its  way  into  the  hands  of  a  naturalist.  M. 
Bocage  described  this  specimen  as  still  retaining  its  fish-like 
smell  when  he  obtained  it.  It  was  composed  of  an  axis  formed 
of  long  hyaline  fibres,  and  a  polype-bearing  coating,  which  partly 
covered  the  axis.  The  full  length  of  the  specimen  was  rather 
over  two  feet,  but  the  polype-bearing  crust  covered  less  than 
half  of  it.  Bocage  expressly  says  it  showed  no  indications  of 
being  parasitical ;  and  that  the  polypes  were  closely  packed  and 
arranged  in  irregular  longitudinal  and  spiral  bines.  The  majo- 
rity of  them  were  about  one-fourth  of  an  inch  long,  about  one- 
sixth  or  one-seventh  of  an  inch  wide,  and  about  one-ninth  of  an 
inch  high.  The  polypes  had  40  tentacles  arranged  in  two  circles ; 
the  base  of  those  in  the  inner  circle  corresponding  to  the  spaces 
between  those  in  the  outer  circle.  And  within  these  there  were 
also  a  number  of  small  conical  tubercles  which  looked  like  rudi- 
mentary tentacles.  The  tentacles  were  triangular,  compressed  on 
two  sides  ;  their  edges  were  smooth,  and  they  terminated  in  soft 
rounded  points.  The  filaments  of  the  axis  varied  considerably  in 
size,  and  were  formed  of  several  concentric  layers.  Soon  after 
this  specimen  was  described,  several  others  were  obtained  from 
the  same  locality.  The  examination  of  these  confirmed  the  ac- 
curacy of  Bocage's  earlier  observations,  and  tended  still  more 
to  convince  him  that  the  polypes  were  not  parasites.  His  reasons 
for  this  belief  are  thus  stated  by  him  :  The  cohabitation  or  si- 
multaneous existence  upon  the  same  axis  of  polypes  and  sponges 
which  has  been  noticed  in  some  Japanese  specimens,  does  not 
occur  in  those  of  Portugal.  In  these  last,  the  polypiferous  crust 
envelopes  the  axis  in  a  uniform  manner  ;  it  entirely  covers 
the  straightest  end  of  the  axis  ;  and  from  thence-extends  uninter- 
ruptedly for  two  or  three-fifths  of  the  total  length.  The  poly- 
piferous crust  and  the  polypes  are  formed  of  several  tissues 
superposed  in  layers, in  which  we  find  a  large  number  of  siliceous , 
spicules,  whose  morphological  characters  vary  in  each  layer.  I 
The  outer  surface  of  the  crust  has  a  rough  granular  aspect,  which 
is  due  to  the  presence  of  small  regular  spicules  with  numerous 
points,  and  which  form  an  essential  part  of  the  integument. 
Notwithstanding  Bocage's  arguments,  we  should  not  be  surprised 
to  learn,  that  both  the  Japanese  and  Portuguese  species  of  Hyalo- 
nema are  parasitical,  for  the  descriptions  given  of  these  remind 
us  strongly  of  Gerardia  amongst  the  Antvpafkida,  which  is  now 
known  to  be  parasitical,  and  to  build  up  in  its  internal  axis, 
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the  fibres  of  sponge.  The  descriptions  of  Brandt  and  Booagc 
suggest  strong  doubts  as  to  whether  the  Hyalonema  is  really 
an  Alcyonaria.  The  Japanese  species  have  20  tentacles,  and  that 
of  Portugal  40  ;  from  which  it  would  seem  tiie  structural  plan 
of  development  is  in  multiples  of  5.  Moreover,  the  tentacles  are 
smooth  and  not  pinnated.  Dr.  Bowerbank  has  claimed  the 
genus  as  belonging  to  the  Sponges,  and  his  principal  argument 
for  assigning  it  that  position  is  that  siliceous  particles  are  secreted 
■Jnly  by  Protozoans.  It  does  not  follow,  however,  that  every- 
thing found  in  the  tissues  of  an  Actinozoon  has  been  secreted 
by  the  organism  itself  ;  thus  Zoanthus  incorporates  particles  of 
sand  in  its  outer  coating  ;  Gerardia,  as  before  mentioned,  adopts 
the  siliceous  fibres  of  sponge,  the  siliceous  spiculae  of  Gorgonice 
and  other  objects  ;  and  indeed,  a  similar  habit  will  probably  be 
found  amongst  yet  other  Actinozoan  genera.  Hyalonema,  then, 
seems  to  belong  neither  to  the  sponges,  nor  to  any  of  the  orders 
of  Actinozoon,  as  at  present  constituted  ;  but  it  certainly  seems 
to  be  an  Actinozoon  of  some  kind.  The  question  has  been  ren- 
dered more  complicated  by  the  description  of  a  new  species  by 
Semper,  which  he  assigns  to  the  genus  Hyalonema.  This  appears 
to  be  a  sponge  allied  to  Euplectella,  but  it  has  no  generic  rela- 
tionship with  what  Gray  and  Brandt  originally  called  Hyalonema. 
The  reader  is  referred  to  numerous  papers  on  this  subject  in  the 
'  Annals  of  Natural  History/  4th  Series,  vol.  i.  In  one  of  these 
papers  Dr.  Gray  makes  the  family  consist  of  two  genera,  viz.  : — 
Hyalonema  and  Hyalothrix,  the  latter  being  founded  on  the 
Hyalonema  lusitanica  of  Bocagc.  The  recent  dredging  expedi- 
tions by  Drs.  Carpenter  and  Wright  have  resulted  in  the  dis- 
covery of  numerous  specimens  of  a  species  of  Hyalonema  (Sem- 
per), which  afford  spicube  precisely  like  those  found  in  the  axis 
of  the  Actinozoan  Hyalonema. 

There  is  another  group,  viz.,  the  Antipathidce,  which  Dr. 
Gray  has  placed  in  the  present  order,  but  the  structure  of  their 
soft  parts  is  decidedly  indicative  of  their  Zoantharian  affinities  ; 
and,  indeed,  most  authors  regard  them  as  Zoantharia. 

The  classification  proposed  by  Duchassaing  and  Michelotti  is 
based  upon  a  prolonged  study  of  the  living  species  of  the  West 
Indies,  and  upon  the  structure  of  their  soft  parts. 

They  adopt  the  characters  of  the  tegumentary  system  for  dis- 
tinguishing their  principal  groups.  The  same  characters  were 
used  by  Milne-Edwards  and  Haime  in  classifying  the  Zoantharia, 
and  Duchassaing  and  Michelotti  find  the  Alcyonaria  naturally 
fall  into  similar  groups.  Accordingly  they  have  given  them 
similar  names.  Subsidiary  groups  are  based  upon  the  lateral, 
basal,  or  mixed  character  of  the  gemmation.  The  following  is 
their  linear  arrangement. 
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Kolliker  has  subjected  this  group  to  a  thorough  examination 
from  a  histological  point  of  view,  and  the  following  classification 
is  one  of  the  results  of  his  labour  : — 


Family  I.    Alcyonidce,  M.  E. 
Sub-family  1.    Comulariada?,  M.  E. 

Genera :  Clavularia,  Q.  and  G. ;  Anthelia, 
zoxenia,  Ehr. 

NAT.  HIST.  DIV. — SUP. 


Sav. :  Ehi- 


Sub-faniily  2.  Alcyonince. 

Genera  :  Alcyonium,  L. ;  Ammotliea,  Sav.  ;  Xenia,  Sav.  ; 
Nephthya,  Sav.  ;  Spoggodes,  Less. 

Family  II.    Pennahdidce,  M.  E. 
Genera  :  Funiculina,  Lam.  ;   Pennatula,  L.  ;  Pterceides, 
Heckl. ;  Veretillum,  Cuv. ;  Cavemularia,  Val. ;  Renilla, 
Lam. 

Family  III.    Gorgonidoz,  M.  E. 
Sub-family  1.    Gorgonina>,  M.  E. 

A.  Primnoaceoz,  Val. 

Genera :  Primnoa,  Lamx. ;  Muricea,  Lamx.  (pro  parte)  ; 
Echinogorgia,  Koll.  ;  Paramuricea,  Koll. ;  Acis,  Duch. 
et  Mich.  ;  Thesea,  Duch.  et  Mich.  ;  Bebryce,  Phil. 

B.  Euniceidce. 

Genera :  Eunicea,  Lamx.  ;  Plexaura,  Lamx.  (pro  parte)  ; 
Plexaurella,  Koll. 

C.  Gorgonacece,  M.  E.  (pro  parte). 
Genus  :  Gorgonia. 

D.  Gorgonellacece,  Val. 

Genera  :  Gorgonella,  Val.  (pro  parte) ;  Juncella,  Val.  (ex 
parte)  ;  Verrucella,  M.  E.  (ex  parte)  ;  liiisea,  Duch.  et 
Mich. 

Sub-family  2.  Isidince. 

Genus  :  Isis. 
Sub-family  3.    Briareacem,  M.  E. 

Genera  :  Paragorgia,  M.  E.  ;  Sympodium,  Ehr.  ;  Erythro- 
podinm,  Koll. ;  Briareum,  Bl.  ;  Solanderia,  Duch.  et 
Mich. 

Sub-family  4.  Sclerogorgiacea;,  Koll. 

Genus  :  Sclerogorgia,  Koll. 
Sub-family  5.  Melithaacece. 

Genera  :  Melithcea,  Mopsea. 
Sub-family  6.  Coralline,  M.  E. 

Genera  :  Gorallium,  Lam. 

VerrilTs  classification  may  be  thus  briefly  represented : — 

Sub-order  I.  Akyonacea.  Families  :  Alcyonidce,  Xenidce, 
Cornularidw,  Tubiporidce. 

Sub-order  II.  Gorgonacea.  Families  :  Gorgonidce,  Plexauridce, 
Primnoidce,  Gorgonellidce,  Isidce,  Corallidce,  Briaridce. 

Sub-order  III.  Pennatulacea.  Families :  Pennatulida,  Pa- 
vonariclce,  Veretillidce,  Renillidce. 

ALGODONITE  (CuaAs).  A  brilliantly  silver  white  arsenide 
of  copper,  occurring  in  lumps  and  veins  in  the  silver  mine  of 
Algodon,  near  Coquimbo,  in  Chili.  From  its  appearance  it 
was  at  first  thought  to  be  silver,  but  an  analysis  by  Field  showed 
that  it  consisted  of  83-30  parts  copper,  16-23  arsenic,  and  0-31 
silver.  It  somewhat  resembles  Domeykite,  but  differs  from  it 
in  containing  a  much  larger  proportion  of  copper.  It  also 
resembles  Whitneyite  in  many  of  its  physical  characters,  but 
may  be  distinguished  by  its  coarser  granular  structure  and  its 
deeper  greyish-white  tint.  Under  certain  circumstances,  whit- 
neyite is  gradually  converted  into  algodonite.  Algodonite  has 
a  sub-conchoidal  fracture,  and  a  specific  gravity  of  about  7-60. 

ALLEMONTITE.  An  arsenide  of  antimony  found  at  AUe- 
mont,  in  the  department  of  Isere,  and  also  at  Andreasberg, 
Przibram,  and  other  localities.  It  occurs  in  veins  in  gneiss 
generally  associated  with  native  antimony  and  antimony  ores. 
It  resembles  native  arsenic  in  appearance,  and  is  ot  a  tin-white 
colour,  with  a  faint  lustre.  Rammelsberg  gives  as  its  composi- 
tion 62-15  per  cent,  of  arsenic,  and  37-85  of  antimony,  from 
which  it  would  appear  that  the  two  metals  are  not  combined  in 
atomic  proportions.    (Watts,  Diet,  of  Cliem.  i.  p.  371.) 

ALLOCHROITE.  A  variety  of  iron-lime  garnet,  belong- 
ing to  the  same  group  as  melanite,  or  the  black  garnet,  and 
the  common  garnet.  It  is  distinguished  from  almandine  by  its 
opacity,  by  its  redness  being  grey  and  dingy,  and  by  the  variety 
of  its  colouring,  whence  its  name  from  Saaoj,  other,  and  xp°'", 
colour.    It  occurs  in  an  iron  mine  at  Drammen,  Norway. 

ALLOPHANE.  This  substance  has  been  analyzed  by  several 
persons  since  that  made  by  Stromeyer  was  published,  and 
amongst  others  by  Bunsen,  Walckner,  Berthier,  Guillemin,  and 
Northcote.  Disregarding  the  foreign  admixtures,  it  is  said  to 
nearly  agree  with  the  formula  A1203.  SSiO^-f-151^0,  but 
when  they  are  taken  account  of,  it  varies  greatly  in  composition. 
In  a  specimen  from  a  lignite  bed  near  Bonn,  Bunsen  found 
carbonates  of  lime  and  magnesia,  but  no  copper  ;  while  Schnabel 
has  analysed  several  containing  from  14  to  19  per  cent,  of  oxide 
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of  copper.  A  specimen  from  Woolwich,  analysed  by  Northcote, 
gave — 

Silica   20-50 

Alumina   31-34 

Protoxide  of  iron       .......  0-31 

Lime     .      .      .      .      .  J  .,     .      .      .   .  1-92 

Carbonic  acid   2-73 

Water   42-91 


9971 

It  dissolves  readily  in  dilute  acids,  and  deposits  gelatinous  silica 
when  treated  with  concentrated  acids.  It  occurs  in  the  chalk 
pits  at  Charlton,  near  Woolwich,  in  the  chalk  at  Beauvais, 
France  ;  at  Richmond,  Massachusetts,  at  the  Bristol  copper 
mine,  Connecticut,  in  the  United  States,  and  at  several  other 
places.  It  usually  occurs  as  a  lining  to  the  small  cavities  in 
marl  or  chalk.  (Bristow,  Glossary  of  Mineralogy ;  Watts,  Dic- 
tionary of  Chemistry.) 

ALMANDINE.  This  is  an  alumina-iron  garnet,  that  is,  a 
silicate  of  alumina  and  iron,  as  will  be  seen  by  reference  to  the 
analysis  given  under  Garnet,  E.  C,  and  not  a  silicate  of 
alumina  and  magnesia,  as  stated  under  Almandine,  E.  C.  This 
variety  of  garnet  occurs  in  Ceylon,  Pegu,  Greenland,  Hindostan, 
Brazil,  at  Ala  in  Piedmont,  in  various  parts  of  Bohemia,  at  Elie, 
in  Fifeshire,  Killiney  and  Wicklow  in  Ireland,  and  in  the 
United  States. 

ALSTON  ITE,  a  mineral  having  the  same  composition  as 
baryto-calcite,  but  a  different  crystalline  form.  It  occurs  in 
light  rhombic  prisms,  while  baryto  -  calcite  crystallizes  in  the 
oblique  system.  It  was  called  Bromlite  by  Thomson,  from  its 
supposed  locality,  Bromley  Hill,  near  Alston  ;  it  really  occurs  at 
Brownley  Hill  mine,  and  at  Fallowfield,  near  Hexham. 

_  ALTAITE,  a  teUuride  of  lead  (Pb.  Te.)  found  in  the  Savo- 
dinsky  mine,  near  Barnaoul,  in  the  Altai  Mountains.  A  spe- 
cimen, analysed  by  G.  Rose,  gave  :  lead,  60-35  ;  tellurium, 
38'37  ;  and  silver,  1-28.  It  usually  occurs  in  massive  granular 
lumps  ;  but  occasionally  in  cube-shaped  crystals.  When  the 
surface  is  fresh  the  colour  is  tin  white,  and  the  lustre  metallic. 
Its  hardness  is  about  3  or  3-5,  and  its  sp.  gr.  8-10. 

ALUM  SLATE,  or  SCHIST,  is  a  rock  intermediate  in  cha- 
racter between  clay  slate  and  mica  schist.  Its  principal  cha- 
racteristic is  that  it  is  largely  permeated  by  bituminous  matter 
and  iron  pyrites.  So  abundant  is  the  former,  that  in  Sweden, 
where  the  alum  schist  is  employed  as  a  source  of  alum,  and 
-where  wood  is  scarce,  the  schist  itself  is  used  as  fuel  in  calcining 
the  rock  and  in  evaporating  the  alum  liquors.  It  is  not  confined 
to  any  one  geological  formation,  but  the  bed  at  Hurlet  forms 
part  of  the  coal  measures,  and  immediately  overlies  a  seam  of 
coal.  The  following  is  the  result  of  an  analysis  of  the  shale 
made  by  Wilson.    ('  Phil.  Mag.'  [4]  ix.  p.  417)  : 

Silica  \m  ft  fcflW     .  48-28 

Alumina   26-96 

Protoxide  of  iron   3-72 

Lime  '      •  .',    i  ■      .   •  2-38 

Magnesia   tr.  „ 

Potash  24 

Bisulphide  of  iron   11-13 

Water   2-02 

Carbon      .       .  * '   3-98 

Hydrogen  ,      .    .  1-07 

Nitrogen                        ,   -62 
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There  is  no  alum  in  the  schist  itself,  but  this  substance 
is  formed  by  the  processes  to  which  it  is  subjected.  [See 
Alum,  E.  C,  A.  &  Sci.  Div.]  Hence  the  name  is  not  an  ap- 
propriate one,  since  almost  any  aluminous  substance — common 
clay,  for  example — will  yield  alum  by  a  somewhat  similar 
treatment. 

There  is  another  substance  long  used  as  an  alum  ore,  viz.,  the 
alum-stone  or  alunite  of  Tolfa  in  Italy,  Mount  Dore  in  Auvergne, 
and  Elizabethpol  in  Georgia.  This  does  contain  a  native 
potash  alum,  which  has  already  been  noticed  under  Alum- 
Stone,  E.  C.  The  following  analyses  by  Mitscherlich  are  given 
below  as  being  more  recent  than  Cordier's  ;  1  is  the  composition 
of  crystals  from  Tolfa,  and  2  of  some  from  Muzsai,Hungary  : — 

(!•)  (2.) 

Alumina     .....  36-83  .       .       .  39-15 

Sulphuric  acid      .       ...  38-63  .       .    .  36  93 

Lime  -70  ...  -49 

Potash  ......     8-99  .       .  -  .  10-67 

Barytes  -29  ...  -19 

Soda  1-84  .      .    .  — 

Water   12-72  .      .      .  12-57 


ALUNOGENE.  (A1203  3  S03  +  18  H20),  a  mineral  closely 
allied  to  Aluminite.  The  latter  is  a  hydrated  subsulphate  of 
Alumina  (A1203  S03  +  9  H20),  while  the  subject  of  this  article 
is  a  hydrated  tersulphate  of  Alumina.  It  occurs  in  fibrous 
masses,  white  when  pure,  but  yellowish  or  reddish  when  impure. 
It  is  translucent,  and  has  a  silky  lustre.  The  hardness  is  about 
1-5  or  2,  and  the  specific  gravity  1-6  or  1-8.  It  appears  to  be 
formed  from  iron  pyrites  in  the  presence  of  clays,  but  it  is  also 
said  to  be  formed  by  volcanic  action.  It  occurs  in  numerous 
localities,  as  for  instance  at  Arraya,  near  Cumana  ;  Socono  ; 
Copiapo,  Chili ;  Adelaide,  New  South  Wales  ;  at  Vesuvius, 
associated  with  alum  ;  and  at  Smoky  Mountain,  Jackson  County, 
Carolina.    (Bristow,  Glossary  of  Mineralogy.) 

AMBER.  No  doubt  is  now  felt  as  to  amber  being  the  product 
of  extinct  Coniferoz,  since  it  has  been  found  encrusting  and  pene- 
trating fossil  wood,  enclosingcones  and  leaves,  and,  indeed,  occur- 
ring under  precisely  similar  circumstances  as  the  existing  resin. 
The  tree  which  seems  to  yield  it  in  the  greatest  abundance,  has 
been  named  Pinites  succiniferhy  Goeppert.  Its  distribution  is  far 
more  extensive  than  seems  to  be  implied  in  the  Cyclopaedia 
article.  Its  principal  area  is  the  Western  part  of  Europe, 
throughout  which  it  is  apparently  restricted  to  various  deposits 
of  sand  and  clay  of  early  tertiary  age ;  it  has  frequently  been 
reported  as  occurring  in  the  lignite  beds  of  North  Germany,  but 
the  substance  so  found  is  retinite,  not  amber,  according  to  Goep- 
pert. It  is  probable  that  all  the  amber  washed  up  on  the  shores 
of  the  countries  bordering  the  Baltic  and  North  Seas,  was 
originally  deposited  in  beds  of  a  similar  age.  This  question  of 
age  is  of  importance,  since  it  involves  that  of  the  amber  pine  forests 
which  formerly  existed  in  Europe,  and  which  appear  to  have 
had  some  connection  with  the  sea  which  many  geologists  believe 
to  have  connected  the  Baltic  with  the  Mediterranean.  Amber  is 
of  especial  interest  on  account  of  the  beautiful  preservation  of 
the  organic  remains  it  incloses.  Upwards  of  800  species  'of 
insects  have  been  found  in  amber,  most  of  which  are  said  to  be 
extinct.  The  remains  of  plants  contained  in  the  amber,  also 
indicate  a  varied  flora.  Some  idea  may  be  formed  of  the  rich- 
ness of  the  former,  from  the  following  summary  published  by 
Tasche  in  I860,— 

Genera.  Species. 

Crustaceans  3  5 

Myriapoda  11  33 

Araclinidans   73  205 

Insects :  Aptera      ......     9  24 

„      Hcmiptera  23  GO 

„      Orthoptera  4  8 

„      Neuroptera   44  87 

„      Diptera   94  600 

261  1022 

Since  then  there  have  been  numerous  additions.  Thus,  in 
1864,  Loew  was  acquainted  with  850  species  of  Diptera,  nearly 
all  of  which  belong  to  the  proboscidean  division.  His  remarks 
on  them  have  especial  interest  in  connection  with  the  physical 
geography  of  the  time.  The  amber  fauna  he  believes  to  be  a 
fragment  of  a  larger  fauna,  and  to  consist  chiefly  of  those 
species  which  frequent  moist  shady  places  in  woods,  sluggish 
waters,  such  as  ponds  and  slowly  flowing  streams,  and  rotting 
wood  ;  while  those  which  frequent  open  sunny  spaces,  are  very 
rare.  It  indicates  a  climate  probably  somewhat  warmer  than 
at  present,  and  is  most  nearly  related  to  the  Diptera  of  Western 
Europe  and  North  America  ;  but  there  is  a  closer  connection 
with  the  Diptera  of  North  America  than  with  those  of  Europe. 
This  would  seem  to  indicate  that  since  the  time  of  the  amber  fauna 
there  has  been  a  more  or  less  complete  connection  between  the 
European  and  American  continents  in  temperate,  or  at  least  not 
very  high  northern,  latitudes.  Goeppert  has  some  remarks  on 
the  amber  flora  in  the  'Zeitschrift  d.  Deutschen  Geologische 
Gesellschaft/  xvi.  p.  189.  (1864.) 

Amber,  however,  is  by  no  means  confined  to  Europe,  for  it  has 
been  discovered  in  many  parts  of  Asia,  from  the  shores  of  the 
Caspian  Sea  through  Siberia,  China  and  Kamtschatka,  and 
onwards  into  North  America  ;  it  is  also  said  to  occur  in  India 
and  Madagascar. 

Amber  is  distinguished  from  mellite  and  copal,  which  are 
vegetable  resins  frequently  substituted  for  amber,  by  being 
fusible,  whereas  mellite  is  not ;  and  by  melting  into  drops  which 
rebound  from  the  hard  surfaces  on  which  they  are  allowed  to 
fall,  whereas  those  of  copal  flatten  as  they  fall. 

Of  the  more  recent  papers  known  to  us,  that  which  gives  the 
clearest  idea  of  the  stratigraphical  position  of  the  amber  beds  of 
Europe,  is  by  Dr.  Zaddach,  in  'Schrifteu  der  Physikalisch- 
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cekonomisch  Gesellschaft  zu  Konigsbiirg,'  vol.  i.  p.  1.  a  full 
abstract  of  which  will  be  found  in  vol.  v.  of  the  '  Quarterly 
Journal  of  Science.'  His  remarks  refer  to  the  north  coast  of 
Saniland,  one  of  the  Prussian  provinces  bordering  on  the  Baltic 
Sea.  He  describes  two  sets  of  beds  of  tertiary  age,  the  lower 
being  called  the  glauconitic  sand  group,  and  the  upper  the 
brown  coal  formation. 

The  amber  earth,  or  the  stratum  containing  the  amber  in 
greatest  abundance,  is  the  lowest  exposed  part  of  the  glauconi- 
tic series.  The  amber  is  in  pieces,  having  an  average  weight  of 
somewhat  less  than  a  pound.  They  are  slightly  rolled,  indica- 
ting a  short  exposure  to  water  and  friction.  Associated  with 
these  are  bits  of  wood,  and,  rarely,  whole  trees  and  large  por- 
tions of  them.  Some  of  the  wood  is  thoroughly  permeated  with 
the  amber.  In  this  stratum  and  in  the  quicksand  overlying  it 
have  been  found  35  species  of  fossils,  which  number  is,  of  course, 
exclusive  of  those  which  are  met  with  in  the  amber  itself.  The 
most  abundant  are  Ostrea  ventilabrurn,  Cardium  vulgatissimum, 
Pectunculus  polyodontus,  Natica  Nysti,  Morelina  Nysti,  Spatan- 
gus  Sambiensis,  S.  bigibbus,  and  Scutella  germanica.  Mayer  says 
it  is  of  the  same  age  as  the  glauconitic  sand  of  Egeln  or  lower 
oligocene. 

The  deposit  is  of  marine  origin,  and  the  amber  has  been  trans- 
ported along  with  it,  from  some  continent  into  the  sea.  Zaddach 
gives  details  to  prove  that  this  glauconitic  sand  was  derived 
from  the  lower  cretaceous  and  Silurian  formations  still  represented 
further  north  ;  that  it  was  brought  down  by  the  river  into  a  sea, 
the  tidal  current  of  which  deposited  it  where  we  now  find  it. 
This  locality  coincides  with  what  was  then  a  bay  on  the  northern 
shore  of  the  sea  which  stretched  away  towards  the  south-west. 

AMBLYGONITE.  In  addition  to  the  characters  already  given 
[E.  C.  vol.  i.  col.  142],  we  may  mention  that  its  surface  is  fre- 
cpiently  marked  with  yellowish  and  brownish  spots  ;  that  the 
sides  of  the  prism  form  angles  of  106°  10'  and  77°  50' ;  and  that 
it  fuses  with  a  reddish  yellow  phosphorescence  into  a  white 
enamel.  The  analysis  made  by  Rammelsberg  of  a  specimeii 
from  Amsdorf  gave  a  somewhat  different  result  from  that 
obtained  by  Berzelius  ;  he  found  it  to  contain  : — 


Phosphoric  acid  47'15 

Alumina       .       .   38 '43 

Lithia   7-03 

Soda     „,r  „{.  pi  fcffo... V)  Vd-  •  3-29 

Potash   0-43 

Fluorine   3-11 


On  comparing  the  two  it  will  be  noticed  that  the  alumina  and 
lithia  are  nearly  the  same  in  both  ;  the  phosphoric  acid  less, 
and  the  other  ingredients  new.  This  change  appears  to  be  due 
partly  to  a  portion  of  the  phosphoric  acid  having  been  replaced 
by  fluorine,  and  partly  to  the  introduction  of  fluorides.  Conse- 
quently this  must  be  regarded  as  an  impure  Amblygonite.  This 
is  the  only  mineral  known  which  contains  anhydrous  phosphate 
of  alumina,  and  as  it  occurs  associated  with  garnet,  topaz,  and 
tourmaline,  in  granite,  at  Chursdorf  and  Arnsdorf  in  Saxony, 
and  at  Hebron,  Maine,  U.S.,  it  is  the  oldest  known  phosphate  of 
alumina.  This  fact,  together  with  its  highly  developed  crystal- 
line condition,  renders  it  possible  that  it  may  have  been  derived 
from  similar,  but  hydrated,  phosphates. 

AMBRITE,  a  fossil  resin,  found  in  New  Zealand,  and  closely 
allied  to  amber.  It  is  of  a  greyish  yellow  colour,  and  breaks 
with  a  conchoidal  fracture.  The  specific  gravity  is  1'054,  and 
the  hardness  2.  It  is  nearly  insoluble  in  alcohol,  oil  of  turpen- 
tine, caustic  alkali,  and  dilute  acids.  Its  composition,  according 
to  R.  Maly,  is — 

Carbon   76 '55 

Hydrogen   10'38 

Oxygen      .........  1278 

Ash  ,    .  -19 

The  formula  deduced  is  03a  H26  04. 

It  is  extensively  sold  in  Auckland  under  the  name  of  cowdie 
gum,  or  Australian  Dammara  resin,  which  is  the  name  for  the 
resinous  product  of  the  Kauri  pine  (Dammara  australis).  Am- 
brite,  however,  is  not  a  recent  product,  but  occurs  in  large 
lumps  in  the  tertiary  lignites  at  Drury  and  Hunna,  Auckland 
Province.  This  external  resemblance  between  the  recent  and 
fossil  products  is  remarkable.  Cowdie  differs  in  many  respects 
from  Ambrite,  but  principally  in  being  soluble  in  alcohol  and 
alkalis. 

AMMONIA  (H3N).  The  physical  properties  and  mode  of 
obtaining  this  gas  are  given  under  Ammonia,  E.  C,  Arts  and 
Sciences  Division ;  and  we  propose  here  to  give  some  account 
of  its  relations  to  plants  and  animals.    It  occurs  as  a  carbonate 


in  the  atmosphere,  and  as  a  nitrate  in  rain  water,  more  es- 
pecially that  which  falls  during  a  thunder-storm  ;  it  exists  in 
sea-water,  in  many  mineral  springs,  in  nearly  every  kind  of 
clay,  soil,  and  iron  ore ;  it  enters  into  the  composition  of  sal- 
ammoniac  and  ammonia  alum,  both  of  which  arc  common 
minerals  ;  and  it  is  contained  in  the  sap  of  plants,  as  well  as  in 
the  fluids  and  excrements  of  many  animals.  Ammonia,  either 
free  or  combined,  is  formed  by  almost  all  nitrogenised  organic 
substances  when  they  putrefy;  and  it  is  also  formed  by  many  non- 
nitrogenous  organic  compounds  when  exposed  to  the  prolonged 
action  of  air  and  water. 

The  real  importance  of  ammonia  to  animals  and  plants  cannot 
be  comprehended  so  long  as  we  confine  our  attention  to  its 
presence  as  free  ammonia  ;  but  it  becomes  much  clearer  when 
we  look  at  it  from  a  chemical  point  of  view.  On  referring  to 
Organic  Bases,  E.  C,  A.  &  S.  Div.,  the  general  principle 
regulating  the  formation  of  the  organic  bases  containing  nitro- 
gen will  be  seen,  and  also  the  way  in  which  these  bases  have 
been  classified  by  chemists.  Assuming  that  the  reader  is  ac- 
quainted with  the  remarks  made  in  the  article  referred  to, 
we  would  again  repeat  that  chemists  are  still  of  opinion  that  the 
atoms  of  nitrogen  in  all  organic  compounds  of  natural  formation, 
are  the  representatives  or  residues  of  as  many  molecules  of  am- 
monia; that  these  compounds  are  built  up  in  a  particular  way 
from  the  elementary  types,  carbonic  acid  (C02),  water  (H20), 
and  ammonia  (H3N).  These  substances,  it  will  be  noticed,  are 
the  principal  ingredients  of  the  food  required  by  plants.  From 
the  former  two  numerous  complex  organic  products  are  formed 
by  a  constant  process  of  deoxidation,  which  process  appears 
to  be  one  of  the  most  striking  characteristics  of  plant  life. 
But  there  are  many  vegetable  substances  in  which  nitrogen 
forms  a  constituent,  as,  for  example,  the  important  group  of  the 
nitrogen  alkaloids,  which  includes  caffeine,  asparagine,  codeine, 
morphine,  &c.  Now,  no  amount  of  deoxidation  could  deprive 
ammonia  of  its  hydrogen  ;  so  that,  if  ammonia  really  is  the 
source  of  the  nitrogen  in  plants,  this  process  must  be  otherwise 
explained.  The  explanation  is,  that  in  nitrogenous  compounds 
the  atoms  of  nitrogen  are  built  into  the  complex  molecule  by 
constant  dehydration,  i.  e.  by  the  successive  removal  of  the 
elements  of  water.  We  cannot  afford  space  to  give  any  practi- 
cal illustration  of  this  here,  but  these  principles  seem  to  show 
the  close  connection  there  is  between  the  elimination  of  moisture 
and  oxygen  from  plants  and  the  building  up  of  their  products. 
As  dehydration  tends  to  increase  the  complexity  of  the  nitro- 
genous compounds,  so  on  the  other  hand  hydration  tends  to  split 
them  up  into  simpler  compounds.  Their  nitrogen  being  the 
residue  of  ammonia  (H3N)  is  always  ready,  under  favourable 
conditions,  to  reunite  itself  with  the  hydrogen  from  which 
it  has  been  separated.  Hence  it  is,  that  when  the  plant  dies  and 
is  exposed  to  moisture,  it  putrefies  and  gives  off  its  nitrogen  in  the 
form  of  ammonia;  and  the  same  remark  will  apply  to  animals. 

The  ammonia  found  in  blood  has  been  supposed  to  be  the 
cause  of  its  fluidity  ;  so  that,  when  the  blood  is  exposed  to  the 
air,  the  volatile  ammonia  escapes,  and  consequently  the  coagu- 
lation sets  in.  This  theory  was  propounded  by  Dr.  Richardson, 
in  1857,  but  it  has  found  little  favour  amongst  physiologists. 
[Blood,  E.  C.  S.] 

As  far  as  our  knowledge  extends  at  present,  there  is  no  way 
known  by  which  nitrogen  and  hydrogen  in  the  free  state  can  be 
combined  to  form  ammonia.  It  appears  to  be  essential  that  one, 
at  least,  of  the  gases,  be  in  the  nascent  form.  In  nature  the  only 
important  source  of  ammonia  is  through  the  medium  of  organic 
substances.  Hence  Bischof  concludes  that  all  natural  ammonia 
has  been  produced  under  the  influence  of  organisms.  Some  of 
the  places  where  it  occurs,  such  as  the  clays  and  iron  ores,  as  men- 
tioned at  the  beginning  of  this  article,  are  apparently  opposed  to 
this  view  ;  but  since  such  clays  and  ores  were  deposited  or  formed 
in  water  which  certainly  contained  decaying  organic  matter,  there 
is  no  reason  for  supposing  they  did  not  yield  ammonia,  and  that 
the  ammonia  so  formed  was  not  absorbed  by  the  clays  and  ores. 
A  more  difficult  case  to  explain  is  the  ammonia  of  the  aqueous 
vapours  from  the  sufnoni  in  Tuscany.  But  if,  as  is  probable, 
this  vapour  was  derived  from  the  sea,  it  must  have  contained 
more  or  less  organic  matter,  which  would  account  for  some  of,  if 
not  all,  the  ammonia.  If  it  did  not  come  from  the  sea,  and  did 
not  originally  contain  organic  matter,  it  might  still  have  derived 
ammonia  from  the  fossiliferous  limestone  rocks  which  underlie 
the  mouths  of  the  sufnoni. 

(Odling,  Lectures  on  Chemistry;  Watts,  Dictionary  of  Chemistry  ; 
Bischof,  Chem.  <b  Phys.  Geology.) 
AMMONITES  [E.  C.  vol.  i.  col.  144—1491    The  great  group 
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of  the  Ammonitidce,  which  has  been  so  enthusiastically  studied 
of.  late  years,  and  which  has  received  such  an  immense  accession 
1,o  the  number  of  its  reputed  species,  is  now  believed  to  embrace 
upwards  of  1600  specific  forms,  of  which  the  genus  Ammonites 
yields  nearly  one  half.  There  are  few,  if  any,  genera  so  diffi- 
cult to  arrange  as  Ammonites  and  Terebratula.  The  student  of 
the  latter,  however,  has  the  advantage  of  checking  his  observations 
on  the  calcareous  covering  of  the  extinct  species  by  an  examina- 
tion of  such  of  the  allied  generic  forms  as  still  exist  in  modern 
seas.  The  student  of  the  Ammonites  has  not  the  opportunity  of 
studying  any  living  individuals  of  this  genus,  nor  even  of  the 
family  to  which  it  belongs.  Indeed  the  great  tetrabranchiate 
order  is  only  represented  in  the  present  seas  by  a  few  species  of 
Nautilus.  From  the  fact  of  the  family  being  wholly  extinct, 
describers  have  been  almost  compelled  to  derive  their  distinctive 
characters  from  the  shell  itself,  and  hence  they  have  neglected, 
and  we  might  say  ignored,  the  opportunities  which  the  living 
tetrabranchiates  afforded  of  understanding  the  relations  which 
the  shell  characters  had  to  the  soft  parts.  It  is  mainly  owing 
to  this  neglect  that  so  many  false  species  have  been  created. 
Thus  we  find  the  various  stages  of  growth  of  the  same  species 
invested  with  specific  names,  a  circumstance  which  plainly  shows 
that  the  authors  of  those  names  were  not  acquainted  with  the 
characters  which  indicate  the  age  of  the  shell.  The  earlier 
observers  were  also  unacquainted  with  the  position  of  the  animal 
in  the  shell.  In  the  univalve  shells  the  dorsal  surface  is  situated 
next  the  outer  and  longer  curve  of  the  whorl,  and  the  ventral  is 
normally  .directed  towards  the  inner  curve.  In  the  Nautilida:, 
and  there  is  reason  to  believe  in  the  majority  of  tetrabranchiates, 
the  animal  was  placed  in  the  opposite  position,  that  is,  the  back 
is  towards  the  inner  or  concave  part  of  the  whorl,  and  the  ventral 
surface  towards  the  outer  or  convex  part.  In  short,  the  direction 
of  curvature  with  respect  to  the  animal  is  entirely  different  in 
the  Ammonites  and  other  cephalopods  from  that  in  the  gastropods 
and  other  univalve  Mollusca.  In  most  of  the  Ammonitidce  the 
shell  is  curved  in  the  same  plane,  but  in  some  the  shell  is  tur- 
reted  ;  in  all  these  the  direction  of  curvature  is  such  that  when 
the  mouth  of  the  shell  is  facing  the  observer  it  is  situated  on  the 
side  of  the  base  of  the  cone  opposite  his  left  hand  ;  while  in  the 
gastropod  the  usual  position  of  the  mouth  when  the  shell  is  in  a 
corresponding  position  is  on  the  right  side.  In  conchological 
language,  the  turreted  tetrabranchiates,  such  as  Turrilites,  is  said 
to  have  a  sinistral  shell,  while  the  gastropod  has  a  dextral  shell ; 
but  these  terms  scarcely  suffice  to  give  the  right  impression  ;  for, 
having  regard  to  the  structural  form  of  the  animals,  the  sinistral 
cephalopodous  shell  corresponds  to  the  dextral  gastropodous 
shells.  We  say  the  one  corresponds  to  the  other,  because  in  both 
the  spire  is  on  the  right  side  of  the  animal  itself.  If  the  reader 
bears  these  points  in  mind,  he  will  be  able  at  a  glance  to  see 
what  position  an  Ammonite  is  in.  If  the  mouth  is  turned  towards 
his  right  hand,  he  is  looking  at  the  left  side  of  the  shell  ;  while 
he  is  looking  at  the  right  side  if  it  is  turned  downwards  towards 
his  left  hand.  In  the  case  of  most  non-cephalopodous  univalves 
the  rule  is  just  the  reverse. 

In  col.  148,  vol.  i.  E.  C,  it  was  remarked  that  at  some  future 
day  the  character  of  the  aperture  of  the  shell  would  be  employed 
as  important  aids  in  classification.  This  prediction  was  fulfilled 
in  the  classification  proposed  by  Suess  in  1866,  in  which  he 
pointed  out  the  relations  between  such  characters  and  the  general 
position  of  the  animal  in  the  shell.  The  most  striking  feature 
in  Ammonites  is  the  wide  difference  in  the  proportion  which  the 
last  chamber,  or  that  which  contains  the  animal,  bears  to  all  the 
others.  In  some,  as  for  example,  in  A.  subumbilicatus  and  its 
allies,  this  chamber  occupies  a  whorl  and  a  half ;  while  in  others, 
such  as  A.  radians,  it  scarcely  occupies  more  than  half  a  whorl. 
Amongst  the  long  chambered  species  the  aperture  of  the  shell 
has  a  simple  margin,  while  in  the  short  chambered  shells  this 
margin  is  usually  drawn  out  into  processes  of  greater  or  less 
length.  On  further  examination,  the  shell  yields  evidence  which 
seems  to  show  that  the  animals  in  the  short  chambered  shells 
were  able  to  draw  back  neither  rapidly  nor  entirely  under  cover, 
while  the  long  chambered  species  could  withdraw  completely  into 
the  shell. 

Each  of  these  two  great  groups  are  separable  into  others,  to 
which  Suess  assigns  a  generic  rank.  The  long-chambered  group 
forms  two  genera,  viz.,  Arcestes,  which  embraces  most  of  the 
species  usually  referred  to  the  globosi  group,  such  as  A.  galei- 
formis,  A.  subumbilicatus,  A.  Johannis  Austria;,  and  others  ;  as 
well  as  such  high-mouthed  forms  as  A.  Metternichii,  A.  imperatori, 
A.  Layeri,  A.  dux,  A.  Dontianus.  The  second  genus  is  Phyl- 
loceras,  and  comprises  the  Kelerophylli,  and  a  few  of  the  cretaceous 


Ceratites.  It  includes  such  forms  as  A.  heterophyllus,  A.  tatricum, 
A.  Zignodianum,  A.  Zetes,  A.  Velledce,  A.  Mimatensc,  and  others. 
The  range  of  these  genera  in  geological  time  is  widely  different, 
for  Phylloceras  ranges  through  most  of  the  secondary  formation 
while  Arcestes  is  confined  to  the  Triassic  beds. 

The  short-chambered  species  are  also  formed  into  several 
genera.  Amongst  the  Fimbriati,  the  dorsal  side  of  the  mouth 
was  produced  forward  in  a  long  projection.  A  similar  projection 
occurred  in  Baculites,  Grioceras,  Ancyloceras,  and  other  genera  ; 
but  there  is  no  relation  between  this  part  in  the  two  groups, 
since  it  is  situated  on  the  dorsal  side  in  the  Fimbriati,  and  on 
the  ventral  side  in  the  Baculites,  &c.  The  Fimbriati  are  further 
distinguishable  by  their  involute  whorls,  the  ornamentation  of 
the  shell,  and  the  complicated  antisiphonal  lobe  (by  which  term 
is  meant  what  was  formerly  called  the  ventral  lobe).  This 
group  Suess  calls  by  the  generic  name  Lytbceras.  It  first  appears 
in  the  Lias. 

In  most  of  the  other  groups  there  was  one  or  two  processes 
projecting  from  the  lateral  or  ventral  edge  of  the  mouth,  which 
were  secreted  by,  and  gave  support  to,  the  muscles  which  kept 
the  animal  in  its  shell.  These  processes  consist  sometimes  of  a 
spoon  or  plate-shaped  continuation  of  the  margin  of  the  shell, 
sometimes  of  a  long  or  short  narrow  projection,  and  sometimes 
of  both  these  parts.  Suess  calls  the  first  Myothek,  and  the  latter 
Myolab.  In  the  Amalthei,  Falciferi,  Gristati,  and  similar  groups, 
the  ventral  process  was  small ;  and,  so  far  as  can  be  ascertained, 
the  animal  appears  to  have  been  able  to  retreat  entirely  within 
the  shell.  The  Aones  and  Bhotomagenses  groups  had  a  short, 
round,  and  broad  ventral  process  ;  while  the  Ornanti  proper,  the 
Flexuosi,  the  Ganaliculati  and  the  Tricarinata  possessed  both 
Myothek  and  Myolab.  The  Planulati  and  Coronati  also  pos- 
sessed these  during  a  portion  at  least  of  their  life.  In  these  last 
mentioned  forms  the  body  was  only  partially  covered. 

The  Ammonites  are,  as  has  already  been  said,  restricted  to  the 
secondary  formations  ;  and  of  all  the  molluscan  group,  no  other 
is  of  such  general  occurrence,  and  no  other  presents  species  which 
are  for  the  most  part  so  restricted  in  their  range.  Hence  the 
palaeontologists  have  lately  employed  the  succession  of  Ammonite 
species  as  a  means  of  marking  off  the  secondary  beds  into  zones, 
each  zone  being  named  after  an  Ammonite,  or,  if'  an  Ammonite  is 
not  convenient,  from  some  other  species  of  Mollusca.  These 
zones,  or  representatives  of  epochs  in  time,  do  not  include  the 
whole  of  the  period  which  elapsed  between  the  first  and  last 
appearance  of  the  species  used  to  mark  such  zones,  but  they 
indicate  the  time  during  which  a  set  of  beds  having  certain  definite 
distinctions  were  dej>osited,  which  beds  contain  the  Ammonite 
in  question  in  considerable  abundance,  associated  with  a  par- 
ticular fauna.  If  the  Ammonite  occurs  without  the  fauna,  it  is 
not  regarded  as  a  proof  of  the  age  of  the  beds  belonging  to  the 
zone  named  after  it.  These  zones  have  been  of  considerable 
service  to  the  geologist,  but  they  require  to  be  accepted  with 
great  caution,  since  it  would  seem  that  in  some  instances  they 
are  not  fully  to  be  relied  on  as  indications  of  relative  time.  As 
an  example  of  these  zones,  we  append  a  list  of  those  recognised 
in  this  country  in  the  liassic  and  oolitic  formations,  the  first 
mentioned  being  the  latest  in  time  : — 


NAME  OF  ZONE. 

A.  Parkinsoni . 

A.  Humphresianus 

A.  Murchisonce 

A.  Jurensis 

A.  communis  . 

A.  spinatus 

A.  margaritatus 

A.  Davosi  &  Henleyi 

A.  raricostatus . 

A.  oxynotus 

A.  obtusus 

A.  Turner i 

A.  Bucklandi  . 

A.  angulatus 

A.  planoi-bis  . 


GEOLOGICAL  BED  OR  FOR- 
MATION. 

Upper  Trigonia  Grit. 

Gryphite  Grit. 

Lower  Trigonia  Grit. 

Upper  Freestone. 
(  Oolite  Marl. 
<  Lower  Freestone. 
(  Pea  Grit. 

I  Upper  Lias. 

|  Middle  Lias. 

)  Lower  Lias. 

t       Belemnite  Beds. 

Arietien  Beds. 
(        Hettangien  Beds. 


The  distribution,  geographically,  of  the  genus  Ammonites  may 
be  regarded  as  world-wide,  since  species  have  been  recorded  from 
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North  and  South  America,  from  almost  every  part  of  Europe, 
from  South  Africa,  from  Asia,  more  especially  southern  India, 
and  from  New  Zealand.  The  materials  are  now  so  abundant 
that  some  clue  might  be  gained  as  to  the  law  of  the  distribution 
of  Ammonites.  Such  a  task  would  take  us  far  beyond  our 
limits  ;  but  it  is  remarkable  that  some  species  appear  to  have 
extraordinarily  wide  geographical  ranges.  Thus,  of  the  93  Indian 
species  found  in  S.  India,  19  are  also  met  with  in  European 
strata,  and  one,  viz.,  A.  Gardeni,  is  found  in  India,  Africa,  and 
Europe.  All  the  species  are  from  cretaceous  rocks.  The  fol- 
lowing are  their  names  : — 

A.  Ootacadensis,  Stol. 

A.  subtricarinatus,  D'Orb. 

A.  inflatus,  Law. 

A.  caudallianus,  Pictet. 

A.  Gardeni,  Baily. 

A.  llotlwmagensis,  Dei'rance. 

A.  navicularis,  Mant. 

A.  dispar,  D'Orb. 

A.  Mantelli,  Law. 

A.  Guadaloupce,  Romer. 

A.  Orbignyanus,  Geinitz. 

A.  Largillicrtianus,  D'Orb. 

A.  subalpinus,  D'Orb. 

A.  peramplus,  Mant. 

A.  Beudanti,  Brongn. 

A.  Trinotheanus,  Major. 

A.  latidorsatus,  Mich. 

A.  Velkdce,  Mich. 

A.  Eouyanus,  D'Orb. 

In  order  to  indicate  the  relative  geological  positions  of  many 
of  the  principal  species  of  Ammonites,  we.  will  give  first  an  out- 
line of  Seeba  ch's  classification  of  the  Oolitic  beds  of  Hanover, 
and  then  a  list  of  the  species  occurring  in  the  British  Isles.  In 
both  cases  the  beds  are  enumerated  in  their  inverse  order,  the 
oldest  and  lowest  being  named  first. 

According  to  Seebach,  the  Lias  consists  of : — 

1.  Psilonotus  beds,  with  A.  Johnstoni. 

2.  Angulatus  beds,  with  A.  angulatus. 

3.  Arietes  beds,  with  A.  Bucklandi,  and  A.  Conybeari. 

4.  Planicosta  beds,  with  A.  planicosta,  and  A.  ziphius. 

5.  Brevispina  beds,  with  A.  brevispina,  A.  binotatus,  and 

A.  Jamesoni. 

6.  Capricornus  beds,  with  A.  capricomus,  andJ..  curvicornus. 

7.  Amaltheus  beds,  with  A.  margaritatus,  and  A.  spinatus. 

8.  Posidonia3  beds,  with  A.  Lythensis,  A.  borealis,  and  A.  com- 

munis. 

9.  Jurensis  beds,  with  A.  dispensus,  A.  striatulus,  A.  Ger- 

manii,  A.insignis,  A.  Jurensis. 

The  Dogger  group  is  divided  into  : — 

1.  Opalinus  beds,  with  A.  radiosus,  and  A.  opalinus. 

2.  Inoceramuspolyplocus'b&A,  with  A.  Murchisonm,  and  A.  cy- 

cloides. 

3.  Coronatus  beds,  with  A.  Breckinridgei,  A.  pinguis,  A. 

Gervillii,  A.  Sauzei,  and  A.  Humphresianus. 

4.  Parkinson!  beds,  with  A.  Parkinsoni. 

5.  Ostrea  Knorrii  beds,  with  A.  orbis. 

6.  No  Ammonite  is  mentioned. 

7.  Ferruginous  limestone,  with  A.  p>osterus. 

The  Upper  Oolite  is  divided  into  : — 

1.  Macrocephalibeds,  with  A.  macrocephalus,  A.  Goiverianus, 

A.  funatus,  and  A.  calvus. 

2.  Ornatus  clay,  with  A.  Lamberti,  A.  cordatus,  A.  ornatus, 

and  A.  Jason. 

3.  Hersum  beds,  with  A.  cordatus  in  lowest  part  ;  A.  perar- 

matus,  and  A.  mendax. 

4.  Coral  beds,  with  Isasircea  helianthoides. 

5.  Coral  oolite,  with  Cidaris  florigemma,  &c. 

6.  Ncrinma  Visurgis  beds,  with  N.  Visurgis,  &c. 

7.  Pteroceras  beds,  with  Pteroceras  Oceani,  &c. 

8.  Exogyra  virgula  beds,  with  E.  virgula,  &c. 
No  Ammonites  specially  characterise  beds  4 — 8. 

9.  A.  gigas  bed. 

The  list  of  British  Ammonites  is  drawn  up  from  the  '  Cata- 
logue of  the  Fossils  in  the  Museum  of  Practical  Geology,'  by 
Professor  Huxley  and  R.  Etheridge. 


Lower  Lias  : 


A.  obtusus. 
A.  Conybeari. 
A.  Bucklandi. 
A.  st Maris. 
A.  Dudressicri. 
A.  Hcnleyii. 
A.  Charmani. 
A.  Birchii. 
A.  Brookii. 
A.  angulatus. 
A.  Tumcri. 
A.  oxynotus. 
A.  armatus. 
A.  Carusensis. 
A.  ziphius. 
A.  planicostatus. 
A.  hetcrogenus. 
A.  maculatus. 
A.  igulinus. 

A.  Engclhardtii. 
A.  jtmbriatus. 
A.  margaritatus. 
A.  armatus. 
A.  spiinatus. 
A.  Maugenistii. 
A.  Boblayei. 


A.  serpentinus. 
A.  Mulgravius. 
A.  Thouarsensis. 
A.  Nonnanianus. 
A.  indepenclens. 
A.  variabilis. 
A.  Moorei. 
A.  radians. 
A.  falcifer. 
A.  striatulus. 
A.  Lythensis. 
A.  Solaris. 
A.  candidus. 
A.  bifrons. 
A.  Aalensis. 


A.  Dorsettensis. 
A.  Parkinsoni. 
A.  Jurensis. 
A.  Humphresianus. 
A.  Blagdeni. 
A.  Brongniarti. 
A.  Murchisonm. 
A.  Tessonianus. 
A.  Soiverbyi. 
A.  Eudesianus. 
A.  Gervillii. 
A.  Brocchii. 
A.  Sauzei. 


A.  hallecius. 

A.  Bcchei. 
A.  forjicatus. 
A.  obliquatus. 
A.  tortilis. 
A.  scmicostatus. 
A.  raricoslalus. 
A.  Sauzianus. 
A.  catenatus. 
A.  aureus. 
A.  nodulosus. 
A.  planorbis. 
A.  Guibalianus. 
A.  Icevigatus. 
A.  Robinsoni. 
A.  accipilris. 
A.  Dennyi. 
A.  trivialis. 


Midd'e  Lias  : 


A.  capiricornis. 
A.  Davcei. 
A.  scmicostatus. 
A.  complanatus. 
A.  Loscombii. 
A.  hybridus. 
A.  vittatus. 


Upper  Lias  : 


A.  opalinus. 
A.  clegans. 
A.  annulatus. 
A.  communis. 
A.  Bollensis. 
A.  crassus. 
A.  Dcsplacii. 
A.  Jibulatus. 
A.  Holandrei. 
A.  Raquinianus. 
A.  insignis. 
A.  Grenouillouxii. 
A.  cornucopia  (?). 
A.  hetcrophyllus. 


Inferior  Oolite  : 


A.  polymorphic. 
A.  Martinsii. 
A.  Linncanus. 
A.  Garantianus. 
A.  insignis. 
A.  Edouardianus, 
A.  zigzag. 
A.  Caumontii. 
A.  Defrancii. 
A.  concavus. 
A.  subradiatus. 
A.  Truellii. 
A.  ooliticus. 


A.  tumidus. 
A.  cordatus. 
A.  lenlicularis. 


Fuller's  Earth  : 
A.  Gervillii. 

Stonesfield  Slate : 
A.  hecticus. 

Great  Oolite  : 
A.  subcontractus. 
A.  macrocephalus. 

Forest  Marble  : 
A.  Bakericc. 

Cornbrash  : 

A.  discus. 

A.  macrocephalus. 

A.  Bakeries. 

Kellaway's  Rock  : 

A.  modiolarU. 
A .  sublmvis. 

.  i        A.  Kccnuji. 
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A.  Eudoxus. 
A.  Bright ii. 
A.  Goivcrianus. 
A.  Callovicensis, 


KelLaway's  rock,  continued. 

A.  macroccphalus. 
A.  Gulichni. 
A.  perarmatus. 


Oxford  Clay  : 


A.  Eeginaldi. 
A.  Kcenigi. 
A.  Lalandeanus. 
A.  athlctus. 
A.  Cymodoce. 
A.  excavatus. 
A.  lenticularis. 
A.  sublccvis. 
A.  modiolaris. 
A.  macrocephalas. 
A.  Eumclus. 
A.  perarmatus. 
A.  spinosus. 
A.  cordatus. 
A.  omphaloidcs. 
A.  Goivcrianus. 
A.  Lamberti. 
A.  vertcbralis. 


A.  perarmatus. 
A.  Achilles. 
A.  cordatus. 
A .  Ardueiuiensis. 
A.  Lamberti. 
A.  biplex. 


A.  Arducnncnsis. 
A.  Maries. 
A.  hecticus. 
A.  Eugcnii. 
A.  biplex. 
A.  Baker  ice. 
A.  Duncani. 
A.  Baugicri. 
A.  crenatus. 
A.  jluctuosus. 
A.  Achilles. 
A.  Comptoni. 
A.  Stutchburyi. 
A.  Jason. 
Guliclmi. 
Lonsdalii. 
Brightii. 
Sedgiviclcii. 


A. 
A. 
A. 
A. 


Coral  Rn<_ 


triplex. 
Lamberti. 


A.  rotundus. 
A.  giganteus. 


A.  Deshayesii. 
A.  interrujrtus. 
A.  mammillaris. 
A.  Cormiclianus. 


A.  sublcevis. 
A.  eupalus. 
A.  eudoxus. 
A.  plicomphalus. 
A.  modiolaris. 
A.  triplex. 

Kimmeridge  Clay : 

A.  plicatilis  (?) 
A.  Bakeries. 

Portland  Stone  : 

A.  biplex. 
A.  triplex. 

Lower  Greensand  : 

A.  Hambrovii. 
A.  Martinii. 
A.  reticostatus. 
A.  Nutficldiensis. 


Gault : 


A.  splendens. 

A.  dentatus. 

A.  interruptus. 

A.  lautus. 

A.  tubcrculatus.* 

A.  duplicatus. 

A.  mutabilis. 

A.  concinnus. 

A.  venustus. 

A.  evalidus. 

A .  Jissicostatus. 

A.  cavaticus. 

A.  rotula. 

A.  Speetoncnsis. 

A.  hystrix. 

A.  mammillaris. 

A.  Bouchardianus. 

A.  cristatus. 


A.  Goodhallii. 
A.  varicostatus. 
A.  Goupei. 
A.  rostratus. 
A.  infiatus. 
A.  auritus. 
A.  denarius. 
A.  varians. 
A.  circularis. 
A.  Jeannottii. 
A.  symmetricus. 
A .  proboscideus. 
A.  Selliguinus. 
A.  elcgans. 
A.  minutus. 
A.  trifurcatus. 
A.  Bcnnctianus. 
A.  vellcd.ee. 


Upper  Greensand  : 

A.  auritus.  A.  interruptus. 

A.  varicosus.  A.  Goodhallii. 

A.  rostratus.  A.  mammillaris. 

A.  varians.  A.  Beudantii. 


Chalk  Marl 


A.  navicularis. 
A.  Bothomagensis. 
A.  Mantelli. 
A.  varians. 


A.  Coupci. 
A.  rostratus. 
A.  Austeni. 
A.  rusticus. 


Lower  Chalk : 

A.  Bothomagensis. 
A.  navicularis. 
A.  varians. 

Upper  Chalk : 

A.  Griffithii. 
A.  Lcwisiensis. 

AMG3BA,  the  typical  form  of  a  group  of  lowly  organized 
animals  constituting  the  order  Lobosa  in  the  sub-kingdom 
Brotozoa.  Apparently  it  consists  of  a  gelatinous  transparent 
structureless  substance,  for  which  Dujardin  proposed  the  term 
sarcode,  or  rudimentary  flesh.  In  size  it  varies  between  Mh  and 
Jggth  of  an  inch  in  diameter.  It  lives  in  rivers  and  ponds,  and 
creeps  about  by  constantly  altering  the  form  of  its  body  (which 
can  scarcely  be  said  to  have  any  definite  shape),  and  from  which  are 
thrown  out  short  broad  processes  (fig.  1).  In  Amoeba  and  its  allies 
these  processes,  or  pseudopodia,  are  short  and  lobated,  a  character 
readily  distinguishing  them  from  other  Rhizopods,  in  which 
the  pseudopodia  are  long  and  slender.  The  Amoeba  is  a  restless 
creature,  and  is  seldom,  if  ever,  found  inactive.  Portions  of  the 
body  are  bulged  out  on  one  side,  and  then  retracted,  the  effect  of 
which  is  to  draw  the  body  in  the  direction  of  the  extensions. 
Under  the  microscope  the  creature  appears  to  advance  by  a  kind 
of  rolling  action,  but  this  is  an  optical  illusion  ;  in  reality  it  is  a 
creeping  motion.  This  is  an  important  observation,  for  on  the 
supposition  that  the  creature  rolls  over,  the  pseudopodia  would  be 
extended  from  every  part  of  the  body  indifferently  ;  whereas,  if 
it  is  a  mode  of  reptation,  the  pseudopodia  will  be  extended  from 
one  surface  only.  On  this  latter  hypothesis  there  is  a  ventral 
surface  and  a  dorsal  surface  in  these  animals.  This  view  is 
strengthened  by  the  fact  that  in  some  of  the  forms  of  Amoeba,  or 
species  as  they  are  termed,  the  nucleus  and  contractile  vesicles  remain 
unaltered  in  position  with  respect  to  the  other  parts  of  the  body. 

The  Amoeba  feeds  upon  almost  any  minute  object  that  its 
processes  come  in  contact  with  :  Diatomacece,  Desmidice,  fragments 


Fig.  1. — A,  A  yomi£  individual  of  Amoeba  radio&a  :  n,  nucleus. 
A  variety  of  A.  radiosa;  n,  nucleus.   (After  Carpenter.) 


B, 


of  Algie,  Lnfusorice,  Rotifer  ce,  Entomostracce  ;  inorganic  particles, 
such  as  sand ;  all  are  alike  taken  into  its  interior.  There  ap- 
pears to  be  no  selection.  There  is  no  oral  aperture  for  the 
introduction  of  food,  which  seems  to  be  forced  into  the  substance 
of  the  animal's  body  much  as  a  stone  might  be  thrust  into  a 
lump  of  clay.  If  the  object  ingested  is  large,  it  is  gradually 
reduced  to  minute  granules,  which  are  diffused  through  the 
interior  of  the  animal,  imparting  to  it  a  colour  corresponding  to 
that  of  the  granules.  Such  of  the  food  as  the  creature  cannot  dis- 
solve is  gradually  expelled  in  much  the  same  way  as  it  was  taken  in. 

However  lowly  organized  the  Amoeba  may  be,  it  is  not  with- 
out some  differentiation  of  parts.  The  periphery  of  its  body  has  a 
certain  amount  of  consistency,  while  the  inner  portion  is  fluid, 
or  in  other  words,  a  gelatinous  cctosarc  surrounds  and  gradually 
passes  into  a  licruid  endosarc,  which  increases  in  fluidity  as 
the  centre  is  approached.  The  difference  between  the  two  is 
strongly  marked  in  a  well-fed  Amoeba,  since  the  coloured 
granular  portion  of  the  food  is  diffused  through  the  endosarc,  and 
not  through  the  ectosarc.  Indeed,  in  some  forms  of  Amoeba  (as 
A.  bilimbosa),  the  superficial  portion  of  the  ectosarc  appears  to 
have  a  membranous  consistency ;  but  this  envelope  is  not  perma- 
nently continuous,  as  it  is  broken  every  time  a  pseudopodium^  is 
extended.  It  must  not,  however,  be  supposed  that  any  definite 
boundary  line  exists  between  the  endosarc  and  the  ectosarc ;  the 
two  parts  gradually  merge  into  each  other.    The  food  undergoes 
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a  kind  of  circulation  before  it  is  completely  digested.  This  cir- 
culatory movement  somewhat  resembles  the  peristaltic  motions 
of  the  stomach  in  higher  animals.  It  is  promoted  partly  by  the 
constant  mutation  of  the  form  of  the  gelatinous  ectosarc,  and 
partly  by  means  of  the  contractile  vesicles.  In  the  interior  of  most 
Amoeba;  there  may  frequently  be  noticed  a  central  solid  particle 
(Jig.  1,  n)  surrounded  by  a  clear,  flattened  vesicle,  and  adherent  to 
the  inner  portion  of  the  ectosarc.  This  is  termed  the  nucleus. 
There  are  also  one  or  more  clear  spaces,  or  contractile  vesicles; 
but  these  latter  are  almost  always  found  in  the  ectosarc  only,  and 
generally  at  its  outer  surface.  These  vesicles  slowly  contract 
and  enlarge  ;  the  period  intervening  between  the  contractions 
varies  from  half  a  minute  to  three  or  even  five  minutes.  In 
expanding  they  become  filled  with  a  colourless  fluid,  which  is 
discharged  into  the  interior  of  the  animal's  body  on  contracting. 
Such  is  the  simple  organization  of  the  Amozba;  but  notwith- 
standing its  simplicity,  naturalists  have  not  yet  obtained  a  clear 
conception  of  the  way  in  which  digestion,  reproduction,  and 
other  processes  are  carried  out. 

A  thorough  examination  into  the  chemical  composition  of  the 
Amozba  would  throw  great  light  on  many  of  these  points,  and 
also  on  many  questions  relating  to  the  economy  of  animals 
higher  in  organization.  The  bodies  of  all  the  Protozoa  are 
believed  to  be  chemically  identical,  and  to  be  composed  of  the 
substance,  or  protoplasm  as  it  is  termed,  from  which  all  animal 
tissues  are  evolved  by  a  process  of  gradual  differentiation.  In  the 
Amozba  we  have  the  traces  only  of  a  differentiation.  In  it  the 
sarcode  is  composed  of  an  albuminoid  base,  having  dispersed 
through  it  a  number  of  oil  particles.  It  is  soluble  in  alkalies,  is 
rendered  transparent  by  acetic  acid,  and  tinged  brown  by  iodine. 
The  ectosarc  and  endosarc  behave  somewhat  differently  when 
treated  with  reagents.  If  A.  radiosa  be  treated  with  a  dilute 
alkaline  solution,  the  endosarc  contracts  upon  itself,  while  the 
ectosarc  remains  unaltered  and  is  seen  to  consist  of  a  surround- 
ing envelope,  from  the  inner  surface  of  which,  radiating  exten- 
sions or  septa  project  towards  the  centre  of  the  animal's  body. 
The  nucleus  is  also  soluble  in  alkalies,  but  it  is  rendered  darker 
and  more  distinct  by  dilute  acetic  acid,  in  consequence  of  the 
precipitation  of  granular  matter  in  the  clear  space  which  sur- 
rounds the  central  solid  particle  of  the  nucleus.  If  the  acid  is 
strengthened,  the  nucleus  is  dissolved.  In  A.  bilimbosa  starch 
granules  have  been  detected  by  Auerbach. 

There  are  several  modifications  of  the  ordinary  Amoeban  type. 
One  remarkable  form,  Podostoma,  occurs  abundantly  in  an 
aquarium  at  Berlin,  and  very  much  resembles  A  moiba  when  at  rest, 
but  differs  from  it  in  having  a  long  whip-like  filament  at  the  end 
of  its  broad,  short  pseudopodise,  with  which  the  surrounding  water 
is  lashed.  When  it  conies  in  contact  with  any  object  the  fila- 
ment is  coiled  round  it,  and  the  process  of  ingestion  proceeds  as 
in  Amozba.  There  are  others  which  possess  tests  enveloping 
them  wholly  or  partially.  Thus  in  Pseudochlamys  there  is  a 
carapace  on  the  back  (shaped  somewhat  like  the  shell  of  a 
limpet),  which  possesses  sufficient  pliability  to  change  its  form 
with  the  motions  of  the  body.  P.  patella  has  from  6  to  10  con- 
tractile vesicles  and  1  nucleus. 

There  are  two  principal  types  of  testaceous  Amozbinaz,  viz., 
Arcella  and  Difflugia  (fig.  2,  A  and  B).  In  Arcella,  the  test,  as 
the  firm  outer  coating  is  called,  is  membranous  in  consistency, 


Fig.  2. — A,  Arcella  vulgaris;  B,  Difflugia  globulosa.    (After  Carpenter. ) 

and  hemispherical  in  form ;  sometimes  it  is  flattened,  and 
sometimes  it  is  vasiform.  It  is  perforated  with  but  one  aperture, 
through  which  the  pseudopodia  are  protruded.  The  animal 
creeps  with  the  mouth  of  the  shell  downwards,  so  that  in  this 
case  there  can  be  little  doubt  there  is  a  differentiation  of  the 
ventral  from  the  dorsal  surface.  There  are  several  contractile 
vesicles,  which  are  situated  near  the  outer  edge  of  the  hemisphere. 
The  test  is  incapable  of  growth,  so  that  from  time  to  time  the 
animal  is  compelled  to  withdraw  from  it.    This  it  does  by  pro- 


jecting a  portion  of  its  sarcode  body  from  the  aperture  of  the  test 
it  has  grown  too  bulky  for.  A  new  test  forms  on  the  portion 
thus  exposed  ;  at  first  it  is  thin,  transparent,  and  colourless,  but 
it  gradually  thickens,  at  the  same  time  acquiring  opacity,  and  a 
light  yellowish-brown  colour.  The  old  and  new  tests  are  deve- 
loped with  their  apertures  opposite  each  other,  and  the  sarcode 
body  passes  alternately  from  one  to  the  other  until  the  new  test 
has  acquired  sufficient  consistency.  The  final  evacuation  from 
the  old  test  is  generally  attended  by  so  much  violence  that  it 
splits.  In  Diffhigia  the  test  is  usually  spherical  or  ovoidal,  the 
single  aperture  being  at  one  end ;  it  is  thin  and  membranous, 
and  wanting  in  firmness,  when  freed  from  the  particles  of  sand 
and  shell  which  are  always  found  adhering  to  its  external  surface. 
The  Pamphagus  of  Bailey  is  regarded  by  some  as  belonging  to 
the  Amozbinaz. 

Our  knowledge  of  the  distribution  of  the  group  of  creatures 
noticed  in  this  article  is  too  insufficient  to  enable  us  to  draw  any 
general  conclusion.  There  is,  however,  this  remarkable  point,  that 
all  the  forms  hitherto  discovered  have  been  inhabitants  of  fresh 
water.  Prof.  Bailey  ('  Am.  Jl.  of  Sci.'  1856)  reports  the  occurrence 
of  Difflugia  marina  at  a  depth  of  2700  fathoms  in  the  Atlantic. 
It  is  doubtful  if  the  creature  found  under  these  conditions  has 
been  correctly  assigned  to  this  genus,  all  the  other  members  of 
which  live  in  fresh  water.  Pamphagus  is  found  in  the  sea,  but 
this  form  is  probably  nearly  allied  to  Actinophrys.  [See  Actino- 
phrys,  E.  C.  S.]  Amoeba  has  been  found  in  Europe  and  India, 
but  is  probably  far  more  widely  distributed.  Difflugia  and 
Arcella  occur  in  Europe,  Asia,  and  America. 

(Carpenter,  Introduction  to  the  Study  of  the  Foraminifera ; 
Greene,  Manual  of  the  Protozoa.) 

AMPELIS.    [Bojibtcilla,  E.  C.  S.] 

AMYGDALOID  [E.  C.  vol.  i.  col.  188].  In  the  place  referred 
to  it  is  said  to  be  a  variety  of  trap  rock.  An  amygdaloid  is  more 
properly  speaking  a  rock  which  presents  a  peculiar  structure, 
which  structure  may  be  found  in  rocks  differing  widely  in  their 
composition  and  general  character.  The  name,  therefore,  is  not 
that  of  any  one  species  of  rock,  but  that  of  varieties  of  several 
species  of  rock  which  agree  only  in  having  an  amygdaloidal 
character,  while  they  differ  in  others  which  are  far  more  essential. 

The  structure  is  due  to  cavities  in  the  rock  having  been  filled 
up  with  certain  minerals.  The  cavities  vary  greatly  in  size  and 
the  degree  to  which  they  have  been  filled  up.  Generally  the 
small  ones  are  entirely  occupied,  and  the  large  ones  only  partially 
so  ;  but  instances  occur  in  which  the  opposite  state  of  things  is  met 
with,  so  that  the  large  cavities  are  filled,  but  not  the  small  ones. 
The  rocks  in  which  the  cavities  are  filled  are  said  to  be  amygda- 
loidal, and  those  in  which  the  cavities  have  not  been  entirely 
obliterated  are  called  drusy.  These  two  states  merge  into  one 
another,  so  that  cases  occur  in  which  it  is  difficult  to  decide 
which  term  to  apply. 

The  cavities  appear  in  most  cases  to  have  been  formed  by  gas- 
bubbles  rising  through  the  rock  when  in  a  semi-plastic  condition, 
and  they  are  most  commonly  found  in  such  as  have  flowed  as 
lavas  from  ancient  volcanoes.  Similar  cavities  are  formed  in  the 
lavas  of  the  present  period,  but  they  are  never  filled  up.  Their 
shape  varies  from  globular  to  oval  and  linear,  and  their  inner 
surface  is  generally  smooth.  The  usual  minerals  are  those  which 
characterise  mineral  veins,  such  as  quartz,  amethyst,  chalcedony, 
calcite,  dolomite,  zeolites,  barytine  or  heavy  spar,  and  delessite. 
They  have  been  introduced  by  infiltrating  water,  and  many  of 
them  are  hydrated.  The  amygdules,  or  the  substances  filling 
the  cavities,  are  sometimes  formed  of  one  mineral,  and  sometimes 
of  severa^  minerals,  or  different  varieties  of  the  same  mineral 
arranged  m  concentrically  parallel  bands.  Sometimes  the  layers 
are  arranged  horizontally  one  above  another,  as  in  the  figure 
under  Agate,  E.  0.  It  is  remarkable  that  the  agate  amygdules 
with  horizontal  layers  predominate  in  some,  while  those  with 
concentric  layers  prevail  in  others.  The  hollow  amygdules 
occur  in  rocks  poor  in  silica,  rarely  in  those  which  are  rich 
that  substance. 

In  the  great  majority  of  instances  the  amygdules  are  formed  of 
minerals  introduced  into  previously  existing  cavities  by  the 
action  of  water,  but  sometimes  they  appear  to  have  been  formed 
by  the  conversion  of  augite  crystals  into  calcite,  and  sometimes 
by  the  alteration  of  the  pebbles  in  a  conglomerate.  As  amygdules 
are  formed  in  various  rocks,  such  as  basalt,  dolerite,  melaphyre, 
diabase,  augite-porphyry,  &c,  it  has  been  found  convenient  to 
distinguish  the  different  amygdaloids  by  such  names  as  basalt- 
amygdaloid  [Basalt,  E.  C],  melaphyr-amygdaloid,  greenstone- 
amygdaloid,  and  so  on. 

(Zirkel,  Lehrbuch  der  Petrographie,  Bd.  i.  1866.) 
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AMYLOID  SUBSTANCE.  [Starch,  E.  C.  S.] 
ANALCIME  (Na20.  Si02  +  A1.203.  3  Si02  +  H2  0)  is  one  of 
the  zeolites,  which  crystallises  in  the  regular  or  cubic  system,  and 
yet  possesses  physical  properties  which  as  a  rule  do  not  belong 
to  the  minerals  of  that  system.  The  general  characters  have 
already  been  described  under  Analcime,  E.  C,  where,  how- 
ever, Sarcolite  is  said  to  be  a  synonym.  It  is  really  a  silicate  of 
alumina  and  lime,  and  forms  one  of  the  varieties  of  Scapolite. 
Analcime  usually  occurs  in  24-sided  crystals  similar  to  those  of 
leucite,  whence  they  are  sometimes  called  leucitohedrons  ;  it  is 
also  sometimes  met  with  in  cubes  with  the  eight  solid  angles 
replaced  by  the  faces  of  an  octahedron.  The  purest  crystals  are 
colourless  and  transparent,  but  sometimes  white,  inclining  to  grey 
or  flesh  colour.  It  is  only  when  they  become  reddish  that  they 
are  opaque,  and  of  more  than  the  usual  size.  There  are  also 
lamellar,  globular,  and  fibrous  varieties.  The  principal  pecu- 
liarity about  analcime  is  its  power  of  polarizing  light.  Crystal- 
lographers  assert  that  all  crystals  not  belonging  to  the  regular 
system  are  doubly  refracting,  and  that  the  regular  crystals 
refract  light  singly.  Moreover,  it  has  been  found  that  when  a 
doubly  refracting  substance  is  looked  at  by  means  of  polarized 
light  it  developes  colour.  Hence  it  is  frequently  assumed  that 
when  a  crystal  appears  coloured  by  polarized  light  it  belongs  to 
a  doubly  refracting  substance.  Analcime,  as  we  have  seen, 
belongs  to  the  regular  system,  and  yet  it  developes  colour  under 
polarized  light.  This  anomaly  is  usually  explained  by  means  of 
Biot's  theory  of  lamellar  polarization,  and  by  considering  anal- 
cime to  be  somewhat  analogous  to  a  bundle  of  glass  plates,  which 
is  capable  of  polarizing  light  by  refraction,  although  this  pro- 
perty is  not  possessed  by  the  homogeneous  substance  of  the  plates 
when  separated.  This  supposition  is  not  entirely  unwarranted, 
for  on  examining  crystals  of  analcime  a  series  of  equidistant 
bands  of  different  tints  may  be  detected,  which  with  the  pecu- 
liar lamellar  fracture  seem  to  indicate  that  they  have  been 
built  up  of  a  series  of  superposed  plates.  According  to  De  la 
Fosse,  the  crystallization  has  occurred  during  a  series  of  regular 
periods  of  rest  and  action.  The  crystals  of  other  minerals  present 
a  similar  stratified  structure,  but  in  them  the  building  up  has 
been  by  an  irregular,  not  a  regular  process.  Amongst  the  few 
minerals  possessing  this  regular  compound  structure  are  nitre, 
arragonite,  topaz,  and  apophyllite,  while  boracite,  rock-salt,  and 
ammonia  alum  give  rise  to  the  phenomena  of  lamellar  polariza- 
tion. Leucite  and  the  diamond  also  appear  to  possess  similar 
properties. 

Analcime  occurs  in  numerous  localities  in  America,  as  well  as 
in  Europe,  principally  in  clefts  and  geodes  in  granite,  trap-rocks, 
lava,  diorite,  and  dolerite.  Among  the  American  localities  may 
be  mentioned  the  Lake  Superior  region,  especially  the  Copper 
Falls  and  North  Western  Mine,  where  it  occurs  as  large  trans- 
parent trapezohedrons  (or  leucitohedrons,  as  this  form  is  some- 
times termed),  in  a  greenish  magnesian  silicate.  They  are 
always  associated  with  a  peculiar  kind  of  orthoclase,  and  under 
such  circumstances  as  to  indicate  that  both  must  have  been 
formed  at  the  same  time. 

(Whitney,  Am.  J  I.  Bci.  [2]  xxvii.  8  ;  De  la  Fosse,  Nouveau 
Conrs  de  Mineralogie,  iii.  305  ;  Watts,  Did.  of  Chemistry.) 

ANDALUSITE.  It  is  an  anhydrous  silicate  of  alumina 
(Si02.  A1203)  in  which  the  silica  and  alumina  are  combined  in 
equal  atomic  proportions.  It  may,  therefore,  be  conveniently 
looked  upon  as  the  typical  form  amongst  the  group  of  crystal- 
lised minerals  to  which  it  belongs,  viz.,  the  anhydrous  silicates 
of  alumina.  This  group  comprises  about  a  dozen  minerals, 
supposed  by  some  mineralogists  to  belong  to  as  many  different 
species  ;  but  it  is  probable  that  nearly  one-half  of  them  are  simply 
varieties.  The  characteristics  of  andalusite  and  its  relation  to 
other  species  will  be  best  shown  by  examining  these  minerals 
seriatim,  beginning  with  those  containing  the  largest  proportion 
of  silica. 

Nacrite  (3  Si02.  A1203). — No  analysis  has  been  given  of  the 
anhydrous  form  of  this  mineral.  Thomson's  analysis  [Nacrite, 
E.  C]  contains  1  per  cent,  of  water,  together  with  4-4  per  cent, 
of  the  protoxide  of  iron.  The  presence  of  these  two  constituents 
will  probably  account  for  its  possessing  an  argillaceous  odour 
when  breathed  upon.  Its  specific  gravity  is  less  than  that  of 
any  of  the  following  minerals,  which  is  in  harmony  with  its  com- 
position, since  silica  is  lighter  than  alumina,  the  former  being 
about  2-6,  the  latter  about  4. 

Bamlite  (9  Si02. 4  A1203).— In  appearance,  structure,  crystalline 
form,  hardness  (6 — 7),  and  colour,  it  much  resembles  kyanite. 
But  it  differs  from  it  in  chemical  composition  (containing  a  larger 
proportion  of  silica),  in  specific  gravity,  and  in  its  lustre,  which 


last  is  silky,  as  in  the  case  of  nacrite.  According  to  Watts's 
1  Diet,  of  Chein.,'  art.  Kyanite,  it  has  nearly  the  same  chemical 
composition  as  kyanite  ;  but  there  seems  to  be  a  considerable, 
difference,  if  the  analyses  given  under  Bamlite,  E.  C,  and  br 
Erdmanu,  as  follows,  are  to  be  depended  on  : — 


Silica   56-90 

Alumina   40-73 

Feroxide  of  iron   1-04 

Lime   1-04 

Fluorine   tr. 


=  42-81 


Bamlite  contains  nearly  57  per  cent,  of  silica,  whereas  kyanite 
contains  about  37  per  cent.  only.  The  oxygen  quotient,  also,  is 
widely  different ;  that  of  bamlite  is  -6t>6'  in  the  purest  speci- 
mens, while  that  of  kyanite  is  1  -500.  Kobell  regards  it  as  a 
mixture  of  kyanite  and  quartz,  and  De  la  Fosse  makes  it  a 
variety  of  sillimanite.  A  fresh  examination  of  this  mineral  is 
much  wanted. 

Bucholzite  is  usually  regarded  as  a  variety  of  sillimanite,  as 
stated  in  the  E.  C.  [Bucholzite],  but  neither  of  the  analyses 
there  given  correspond  with  the  chemical  formula  of  sillimanite. 
The  original  analysis  by  Brandes  (the  first  given  below)  gives 
the  formula  2  Si02.  A1203,  as  also  does  Thomson's  analysis  in  the 
Cyclopaedia,  while  that  by  Erdmann  seems  to  resemble  sillima- 
nite in  composition.  The  physical  properties  assigned  to  it  by 
Bristow  ('Gloss,  of  Min./art.  Bucholzite)  are  undistinguishable 
from  those  assigned  to  sillimanite,  and  the  analyses  by  Silliman 
given  under  (2)  and  (3)  correspond  with  the  formula  Si02.  A1303. 


Silica  . 
Alumina 
Feroxide  of  iron 
Potash 
Magnesia 


460 
500 
25 
1-5 


(2.) 

36-16 

63-52 


(3.) 

36-31 

62-42 
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Xenolite  is  another  mineral,  which,  according  to  Des  Cloizeaux, 
De  la  Fosse,  and  other  mineralogists,  is  a  variety  of  sillimanite. 
The  specific  gravity  assigned  to  it  by  Bristow,  viz.,  3-58,  is 
higher  than  that  assigned,  to  sillimanite,  and  rather  resembles 
kyanite. 

Andalusite  (Si02.  A1203).  The  above  formula  has  been 
adopted  as  best  agreeing  with  the  numerous  analyses  that  have 
been  made,  and  more  especially  the  recent  ones.  Bischof  gives 
it  the  oxygen  quotient  of  F333,  which  corresponds  to  the 
formula  9  Si02.  8  A1203.  The  analyses  (1)  by  Pfingsten  of  a 
specimen  from  Briiunsdorf,  near  Freiburg,  indicates  a  tolerably 
pure  andalusite  ;  the  others  (3)  from  Katharinenberg,  and  (2) 
from  Bobschiitz,  are  less  pure.  The  green  andalusite  from 
Brazil,  analysed  by  Damour  (4),  also  appears  to  be  nearly 
pure  : — 


(b) 

(2.) 

(3.) 

(4.) 

Silica  . 

37-57 

36-84 

35-74 

37-03 

Alumina 

59-88 

55-82 

56-98 

61-45 

Feroxide  of  iron  . 

1-33 

3-22 

5-71 

1-17 

Lime  . 

■61 

1  09 

•15 

Magnesia  . 

•17 

114 

•20 

99-56 

98-11 

98-78 

99-65 

Sp.  gr. 

3-07 

3-11 

3-12 

In  addition  to  the  characters  given  in  E.  C.  [Andalusite], 
we  may  notice  that  the  hardness  of  the  hyaline  variety  is  7-5  ; 
and  that  the  vitreous  specimens  have  a  specific  gravity  of  3-16. 
The  colour  varies,  and  may  be  absent,  pale  rose,  peach,  flesh-red, 
reddish-brown,  or  olive-green.  In  the  Brazilian  hyaline  speci- 
mens, trichroism  is  frequently  met  with,  a  different  colour  being 
presented  in  the  direction  of  each  axis,  viz.,  hyacinth-red,  yellow- 
ish-green, olive-green.  It  possesses  a  strong  negative  double  re- 
fraction. The  usual  colour  of  andalusite  is  violet-red  or  pearl-grey, 
and  specimens  are  frequently  covered  with  or  penetrated  by  plates 
of  mica  and  kyanite. 

Chiastolite  is  a  variety  of  andalusite  in  which  foreign  matter  has 
been  so  incorporated  with  the  crystals  as  to  indicate  their  symme- 
trical internal  structure.  This  matter  is  apparently  derived  from 
the  black  schist  or  other  dark  matrix  in  which  chiastolite  always 
occurs.  Frequently  it  is  of  a  carbonaceous  nature;  and  hence  it  is,  on 
exposingthecrystal  to  heat,  the  colour  vanishes,  leaving  the  crystals 
as  transparent  and  pure  as  andalusite.  Sometimes  it  consists  of 
portions  of  the  schist  itself.  The  black  matter  assumes  various 
forms.  Sometimes  it  resembles  the  Greek  x  in  form,  yvhence 
its  name  :  more  frequently  the  centre  of  the  crystal  is  occu- 
pied by  a  black  rhomb,  the  sides  of  which  are  parallel  with 
those  of  the  crystal  ;  while  the  four  angles  of  the  rhomb  are 
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connected  by  four  black  lines  with  the  four  angles  of  the 
crystal.  In  other  cases  the  four  corners  of  the  crystal  are 
occupied  by  four  additional,  but  similar,  rhombs  ;  and'  in  still 
other  cases  there  are  a  number  of  dark  striae  in  the  clear 
portion,  which  run  parallel  to  the  inner  sides  of  the  rhombs 
occupying  the  angles.  In  a  few  instances  the  prism  may  be 
almost,  entirely  black,  the  only  colourless  part  being  a  narrow 
external  rim.  Chiastolite  is  widely  distributed.  The  analysis  by 
Landgrabe  in  E.  C.  [Macle]  is  probably  erroneous.  Most  of  its 
properties  and  its  chemical  composition  are  essentially  the  same 
as  those  of  andalusite.  Its  hardness  is  generally  rather  less;  and 
in  some  specimens  as  low  as  5-5. 

Sillimanite  has  a  general  resemblance  to  andalusite  in  che- 
mical composition  and  physical  properties.  Its  crystalline 
form  is  nearly  the  same,  but  differently  modified;  its  optical 
properties  are  slightly  different;  but  its  specific  gravity  is  some- 
what greater,  or  3-24,  and  its  hardness  about  7"25  (not  from  8  tp 
8-5,  as  in  E.  C.  [Sillimanite]  ).  The  analysis  by  Bowen,  given 
in  the  same  place,  does  not  agree  with  the  analyses  more  recently 
made  by  Silliman  and  Damour.  Worthite,  Monrolite,  Fibrolite, 
and  Bucholzite  are  probably  varieties  of  sillimanite. 

Kyanite  has  the  same  composition  as  andalusite,  but  a  diffe- 
rent crystalline  form.  It  differs  from  it  in  many  of  its  physical 
properties.  Thus,  as  regards  colour,  andalusite  presents  various 
shades  of  reddish,  which  merge  gradually  into  green  ;  while  in 
kyanite  the  transition  shades  appear  to  be  of  a  blue  and  yellow 
tinge.  Chiastolite  developes  positive  electricity  when  rubbed 
with  sealing-wax :  whereas  kyanite  developes  positive  electricity  in 
certain  crystals  or  on  certain  faces,  and  negative  electricity  on  other 
crystals  or  on  other  faces.  It  was  from  this  double  electrical 
property  that  Hauy  proposed  to  call  it  disthene.  Some  of  the 
lamellae  of  kyanite  exhibit  two  colours  at  once,  viz.,  a  blue  band 
between  two  white  edges  :  sometimes  they  give  shades  of  yel- 
lowish or  blackish  grey,  the  latter  colour  being  probably  due  to 
graphite.  These  phenomena  are  analogous  to  those  presented 
by  chiastolite.  After  its  crystalline  form,  the  most  striking 
difference  between  andalusite  and  kyanite  is  in  specific  gravity, 
which  in  the  latter  is  about  3-559;  that  of  white  kyanite  (Rhceti- 
zite)  is  3-67;  and  that  of  the  blue  transparent  variety  from  the 
Tyrol  is  3-661. 

Judging  from  the  facts  here  collected,  it  might  be  concluded 
that  the  physical  properties  have  a  more  intimate  connection 
with  the  crystalline  form,  than  with  the  chemical  composition. 
For  it  may  be  noticed  that  all  the  minerals  resemble  either 
andalusite  or  kyanite  ;  that  where  there  is  a  slight  difference  in 
the  mode  of  crystalline  development  there  is  a  slight  variation  in 
the  physical  characters,  but  corresponding  changes  do  not  appear 
to  accompany  differences  in  chemical  composition.  For  instance, 
Bamlite  and  Kyanite  are  very  similar  physically,  but  widely 
different  chemically  ;  while,  on  the  other  hand,  andalusite  and 
kyanite  are  chemically  identical,  but  physically  they  present  a 
marked  contrast.  They  crystallize  in  two  distinct  systems,  and 
round  one  or  other  of  them  all  the  anhydrous  silicates  of 
alumina  may  be  grouped. 

Our  knowledge  respecting  these  minerals  is  not  sufficiently 
precise  to  enable  us  to  make  any  general  or  comprehensive 
observations  with  confidence  ;  but  there  seems  to  be,  in  the 
majority  of  cases,  a  close  relationship  between  the  chemical 
composition  and  the  specific  gravity.  Thus,  assuming  the 
specific  gravity  of  the  silica  to  be  that  of  quartz,  or  2-6,  and 
the  specific  gravity  of  the  alumina  to  be  that  of  corundum,  or  4, 
there  is  a  near  agreement  between  the  calculated  and  actual 
densities.    This  is  shown  in  the  following  table : — 

Specific  Gravity. 

Calculated.  Actual. 
Nacrite,  3  Si02.  A1203       .      .       .       .29  2'79 
Bamlite,  9  SiOa.  4  Al2Oa       ....   2'98  3-0 

Bucholzite  \  \  3-24 

Andalusite  I  f  3-16 

>Si02.  A120,  >3-3 

Sillimanite  i  L  3-24 

Kyanite      J  J  367 

Xenolite,  Si02. 2  A1203     .      .      .      .3-5  3-5 

The  principal  exception  is  kyanite,  which  is  exceptionally 
heavy;  but  this  is  associated  with  so  great  a  modification  in  its 
character  generally,  as  to  lead  one  to  conjecture  that  one  or 
other  of  its  constituents  is  allotropically  different  from  ordinary 
alumina  and  quartz. 

These  minerals  occur  in  rocks  having  the  same  composition 
as  themselves.    Their  lithological  distribution  is  as  follows  : — 

Bamlite  occurs  in  gneiss  ;  nacrite  in  mica  schist  and  granite  : 
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andalusite  is  most  frequent  in  micaceous  schist  and  gneiss,  but 
also  occurs  in  mica  schist,  granite,  and  saccharoidal  limestone: 
chiastolite  is  most  frequent  in  clay-slate,  less  frequent  in  mica- 
ceous schist ;  but  is  also  found  in  fossiliferous  mica  schist,  dark 
metamorphic  limestones,  and  greyish  dolomite  :  kyanite  is  found 
chiefly  in  gneiss  and  mica  schist;  also  in  leptynite  (a  gneissic 
rock),  pegmatite  (a  granitic  rock),  eklogite,  granulite,  saccharoidal 
limestone,  dolomite,  and  magnesian  clays;  sillimanite  in  gneiss; 
fibrolite  in  granite.  The  conclusion  indicated  is  that  these 
minerals  occur  in  the  more  highly  crystalline  rocks,  which 
originally  consisted  wholly  or  partially  of  silicate  of  alumina. 
(Bristow,  Gloss,  of  Miner.;  Watts,  Diet,  of  Chem. ;  De  la  Fosse, 
Nouveau  Gours  de  Mineralogie;  Bischof,  Phys.  and  Chem.  Geology; 
and  Cotta,  Rocks  Classified  and  Described,  translated  by  Lawrence.) 
ANIMAL  DEXTRINE.  [Starch,  E.  C.  S.] 
ANIMAL  KINGDOM  [E.  C.  voL  i.  cols.  196—205].  The 
same  difficulty  exists  now  as  prevailed  many  years  ago,  of  ex- 
pressing the  essential  difference  between  an  animal  and  a  plant 
in  a  short  definition.  When  we  confine  our  attention  to  the 
least  specialized  forms  of  each  kingdom,  the  two  kingdoms  almost 
seem  to  merge  one  into  the  other.  Thus  amongst  the  Protozoans, 
or  least  specialized  of  animals,  there  are  forms,  such  as  Amceba, 
which  are  undistinguishable  by  the  eye  from  certain  amcebiform 
spores  yielded  by  some  species  of  aquatic  plants.  So  simple  are 
these  denizens  on  the  confines  of  the  two  kingdoms  in  their 
organization,  that  it  seems  almost  impossible  to  fix  upon  any 
positive  character  whereby  to  discriminate  between  them.  Aris- 
totle's definition  that  an  animal  has  a  mouth  while  a  plant  has 
not,  is  so  far  true  that  no  instance  is  on  record  in  which  an 
organism  admitted  to  be  a  plant  has  shown  any  signs  of  possess- 
ing an  aperture,  temporary  or  permanent,  through  which  nutri- 
ment in  a  solid  form  is  introduced.  But  there  are  whole  classes 
of  animals  which  possess  no  mouth.  The  great  majority  of  these 
are  parasitic  upon  or  within  animals,  and  derive  their  nourish- 
ment from  the  animal  fluids  imbibed  by  them.  So  far  they  agree 
with  many  of  the  parasitic  plants.  But  these  groups  may,  we 
believe,  be  readily  distinguished,  inasmuch  as  the  animals  inva- 
riably have  a  ventral  and  dorsal  surface,  a  feature  not  to  be  seen 
in  the  plants.  But,  as  has  already  been  pointed  out  in  E.  C,  the 
real  difference  between  the  two  kingdoms  is  obtained  by  the  con- 
sideration of  the  opposite  relations  which  plants  and  animals 
bear  to  one  another,  and  the  relative  shares  which  they  perform 
in  the  general  scheme  of  nature.  This  has  been  partially  done  in 
cols.  199,  200  ;  but  we  propose  to  develope  the  ideas  there 
expressed  a  little  more  fully.  Plants  are  essentially  force-accu- 
mulators, while  animals  are  force-dissipators  ;  and  it  is  from  the 
plants  that  the  animal  derives  his  physical  powers.  A  plant, 
like  an  animal,  possesses  powers  of  locomotion  ;  and  gives  proofs 
of  the  development  of  force  in  the  lifting  up  of  the  materials 
which  are  necessary  for  the  building  up  of  its  structures  from  the 
ground  to  its  highest  branch,  as  well  as  in  numerous  other  ways  ; 
but  such  displays  are  due  to  purely  physical  causes,  such  as 
capillary  attraction,  osmosis,  and  the  like.  In  the  animal,  on 
the  other  hand,  the  force  is  far  more  highly  concentrated,  and  is 
mainly  due  to  the  power  developed  by  the  formation  of  a 
chemical  compound,  viz.,  carbonic  acid.  Under  Carbon,  E.  C.  S., 
we  have  pointed  out  the  enormous  force  with  which  the  carbon 
and  oxygen  are  held  together,  and  have  also  indicated  that  the 
only  way  in  which  the  separation  of  these  two  elements  is 
effected  on  a  large  scale  in  nature,  is  by  the  combined  action  of 
the  atmosphere,  plants,  and  sunshine.  The  atmosphere  yields 
the  carbonic  acid  ;  and  the  plant,  in  union  with  the  sunshine, 
brings  abaut  the  separation  of  the  elements  in  a  way  which  we  do 
not  understand,  and  so  quietly  that  we  can  hardly  realise  the 
amount  of  work  that  is  being  done.  Most  of  the  oxygen  is 
liberated,  while  the  rest  of  it  remains  behind  in  union  with 
carbon  and  hydrogen.  The  source  of  the  hydrogen  is  water. 
These  three  elements,  viz.,  hydrogen,  oxygen,  and  carbon,  form 
the  large  proportion  of  all  the  tissues  of  plants  and  animals. 
There  is  also  a  fourth  element,  namely,  nitrogen,  which  enters 
into  many  plants  and  animals,  but  which  is  more  general  hi 
animal  than  in  plant  tissues.  The  plant  derives  it  from  some 
nitrogenous  compound,  probably  ammonia.  Starting  with  the 
simple  substances,  water,  carbonic  acid,  and  ammonia,  which 
constitute  the  food  of  plants,  we  might  trace  how  step  by  step 
the  carbon,  oxygen,  nitrogen,  and  hydrogen  are  built  up  into 
molecules,  remarkable  for  the  variety  of  their  constitution  and 
complexity,  but  almost  all  agreeing  in  containing  a  large  proportion 
of  carbon.  When  these  compounds  are  eaten  by  animals,  they  un- 
dergo an  inverse  series  of  changes,  whereby  they  are  again  finally 
reduced  to  water,  ammonia,  and  carbonic  acid.    Hence  we  fre- 
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quently  find  the  same  chemical  compound  in  both  animals  and 
plants  :  in  the  latter  it  is  formed  by  synthesis,  and  represents  a 
stage  in  the  building  lip  of  more  complex  molecules  ;  in  the 
former  by  analysis,  and  represents  a  stage  in  the  process  of 
the  destruction  of  such  molecules.  It  would  take  us  beyond  our 
limits  to  describe  the  processes  by  which  these  alterations  are 
effected  ;  suffice  it  to  say  that  the  chemist  has  succeeded  in 
imitating  many  of  them.  He  has  been  able  not  only  to  effect 
what  the  animal  does  in  reducing  the  more  complex,  carbon-con- 
taining molecules  to  simpler  ones,  but  even  to  build  up  many  of 
the  compounds  found  in  plants  from  their  elements.  He  has 
succeeded  in  forming  many  of  those  substances  which  it  was  at 
one  time  supposed  could  only  be  formed  by  the  direct  agency  of 
life,  or  vital  force.  Passing  by  these  subjects,  the  main  fact 
which  concerns  us  is  that  plants  are  carbon  accumulators  ;  and 
animals  carbon  dissipators.  This  has  a  direct  relation  with  the 
fact  before  mentioned,  that  plants  store  up  force,  and  animals 
expend  it.  Plants  derive  extraneous  power  from  the  sunshine 
which  enables  them  to  separate  the  oxygen  from  its  compounds  ; 
and  plants,  we  know,  are  deoxidizing  agents,  for  they  consume 
carbonic  acid  and  emit  oxygen.  Animals,  on  the  other  hand,  utilise 
the  power  derived  from  the  oxidation  of  their  carbon  compounds  ; 
and  we  know  they  are  oxidizing  agents,  for  they  inspire  oxygen, 
and  expire  carbonic  acid.  Thus  we  perceive  that  plants,  animals, 
and  what  are  termed  inorganic  substances  or  minerals,  are  so 
intimately  connected,  that  they  appear  to  be  parts  of  the  same 
great  scheme,  rather  than  independent  members  of  creation. 

The  chemist  is  gradually  but  surely  revealing  to  us  the  ways 
in  which  organic  compounds  are  formed,  and  is  enabling  us  to 
understand  the  laws  which  regulate  such  formation,  fie  has 
gone  far  to  dissipate  the  old  notion  of  the  mysterious  powers  of 
vital  force,  by  means  of  which  only  could  such  compounds  be 
constructed,  and  arranged  in  their  proper  place  in  the  animal 
system.  The  combination  of  elements  into  organic  compounds 
is  no  more  dependent  upon  vital  force  than  the  formation  of 
carbonic  acid  in  our  fireplaces,  or  any  other  compound  which  is 
generally  considered  to  belong  to  inorganic  chemistry.  And  there 
is  no  proof  that  the  arrangement  of  these  compounds  into  bones, 
muscles,  and  other  tissues  ;  the  grouping  of  these  tissues  into 
organs  ;  and  the  marshalling  of  these  organs  into  plans  of 
structure,  is  the  work  of  any  special  vital  force.  No  doubt  there 
is  a  power  by  wlrich  all  this  admirable  co-ordination  is  effected, 
but  we  cannot  trace  it  to  any  special  force,  whether  it  be  elec- 
tricity, magnetism,  chemical  affinity,  or  any  recognised  force  in 
nature.  Moreover,  the  land  of  action  attributed  to  vital  force  is 
not  confined  to  living  organisms,  whether  animals  or  plants,  but 
is  perceptible  in  everything  that  comes  within  man's  cogni- 
zance. This  power  is  as  perceptible  in  the  building  up  of  a 
crystal  as  in  the  creation  of  a  man,  and  consists  in  the  appli- 
cation of  forces  to  effect  a  given  purpose.  Vital  force,  indeed, 
appears  to  us  to  be  another  name  for  the  great  Ruler  of  the 
universe,  and  it  is  the  great  object  of  zoologists  to  ascertain,  as 
far  as  may  be  permitted  to  them,  what  are  the  modes  of  thought 
and  action,  and  what  the  purpose  of  the  great  Master  Mind,  as 
displayed  in  the  animal  kingdom.  To  use  the  words  of  Pro- 
fessor Owen,  zoology  "  seeks  to  guide  or  help  to  the  power  of 
apprehending  the  unity  which  underlies  the  diversity  of  animal 
structures  ;  to  show  in  these  structures  the  evidences  of  a  pre- 
determining Will,  producing  them  in  reference  to  a  final  pur- 
pose ;  and  to  indicate  the  direction  and  degrees  in  which 
organization,  in  subserving  such  Will,  rises  from  the  general  to 
the  particular."  This  is  said  with  reference  to  the  object  of  his 
work  "  On  the  Anatomy  of  Vertebrates,"  but  we  have  applied 
the  statement  to  zoology,  thus  departing  somewhat  from  the 
letter  of  the  quotation,  without,  however,  taking  away  from  its 
spirit.  In  the  preface  to  the  same  work,  the  Professor  has 
given  so  concise  an  account  of  the  objects  of  zoology,  that  we 
venture  to  quote  it : — 

"  An  annual  may  be  dissected  in  order  to  a  knowledge  of  its 
structure  absolutely  without  reference  to  or  comparison  with 
any  other,  its  species  being  regarded  as  standing  alone  in 
creation.  The  knowledge  so  gained,  from  the  bmitation  of  the 
field  of  inquiry,  may  be  most  accurate  aud  minute,  most  valu- 
able in  its  application  of  the  repair  of  injury  and  decay,  and  the 
cure  of  disease.  Such,  e.g.,  is  Anthropotomy,  or  the  anatomy  of 
man,  and  Hippotomy,  or  that  of  the  horse.  Besides  the  nume- 
rous and  excellent  works  on  these  special  subjects,  I  may  cite 
the  '  Traitd  Anatomique  de  la  Chenille  de  Saule,'  4to,  1762,  by 
Lyonnet ;  the  'Anatome  Testudinis  Europese,'  fob,  1819,  by 
Bojanus  ;  the  '  Anatomie  Descriptive  du  Melolontha  Vulgaris,' 
4to,  1828  ;  and  the  'Anatomie  Descriptive  du  Chat,'  4to,  2  vols., 


by  Straus-Durckheim  ;  also  in  application  of  the  science  to  art, 
'  The  Camel  ;  its  Anatomy,  Proportions,  &c.'  1865,  by  Eli  jah 
Walton  ;  as  unsurpassed  examples  of  this  monographical  kind  of 
anatomical  science.  As  applied  to  man  it  is  commonly  called 
'  human  anatomy,'  and  is,  in  strictness  of  speech,  one  of  the 
manifold  ways  of  human  work.  But  the  anatomist  may  apply 
himself  to  a  particular  organ  instead  of  a  particular  species, 
either  exhaustively  in  one  animal,  or  by  tracing  such  organ  or 
system  throughout  the  animal  kingdom.  The  'neurotomies' 
and  'neurographies'  to  which  Joseph  Swan,  e.g,  has  devoted  a 
life,  the  '  Osteographie '  of  De  Blainville,  and  my  own  '  Odonto- 
graphy,' are  examples  of  this  way  of  anatomy.  John  Hunter 
assembled  the  evidences  of  his  labours  in  the  unique  and  grand 
department  of  his  museum  illustrative  of  anatomy,  properly 
so  called,  in  series  according  to  the  organ,  beginning  with  the 
simplest  form,  followed  in  succession  by  the  progressively  more 
complex  conditions  of  the  same  organ,  the  series  culminating, 
in  most  cases,  with  that  which  exists  in  the  human  frame.  The 
mechanism  of  the  organ  was  here  unfolded,  and  its  gradations 
were  compared,  to  discover  its  mode  of  working  ;  and  as  physi- 
ology mainly  consists  in  such  determinations  of  functions  or 
final  aim,  this  kind  of  investigation  of  organic  structure  might 
be  termed  Physiological  Anatomy.  Homological  anatomy  seeks 
in  the  characters  of  an  organ  and  part  those,  chiefly  of  relative 
position  and  connections,  that  guide  to  a  conclusion  manifested 
by  applying  the  same  name  to  such  part  or  organ,  so  far  as  the 
determination  of  the  namesakeism  or  homology  has  been  carried 
out  in  the  animal  kingdom.  This  aim  of  anatomy  concerns 
itself  little,  if  at  all,  with  function,  and  has  led  to  generalizations 
of  high  import,  beyond  the  reach  of  one  who  rests  on  final 
causes.  It  has  been  termed  grandiloquently,  Transcendental 
and  Philosophical ;  but  every  kind  of  anatomy  ought  to  be  so 
pursued  as  to  deserve  the  latter  epithet.  A  fourth  Avay  of 
anatomy  is  that  which  takes  a  particular  species  in  the  course  of 
individual  development,  from  the  impregnated  ovum,  tracing 
each  organ  step  by  step  in  its  evolution  up  to  the  adult  con- 
dition. It  is  called  Embryology  and  Developmental  Anatomy. 
A  fifth  way  of  anatomy  is  that  which  investigates  the  structure 
of  an  animal  in  its  totality,  with  the  view  of  learning  how  the 
form  or  state  of  one  part  or  organ  is  necessitated  by  its  func- 
tional connections  with  another,  and  how  the  co-ordination  of 
organs  is  adapted  to  the  habits  and  sphere  of  life  of  the  species  ; 
but  does  not  stop  here,  having  for  its  main  end  the  comparison 
of  these  associated  modifications  and  interdependencies  of  organ 
in  all  the  species  of  annuals.  As  their  degrees  of  affinity  and 
the  characters  and  circumscription  of  natural  groups  are  hereby 
illustrated,  this  way  may  be  termed  Zoological  Anatomy.  In 
the  hands  of  the  anatomist  the  microscope  has  been  mainly 
applied  to  the  constituent  parts  of  an  organ,  called  tissues ;  and 
the  results  of  such  research,  combined  with  those  of  chemical 
tests,  constitute  a  sixth  sort  of  anatomy,  called  Histology.  It 
has  been  termed  Microscopical  Anatomy  ;  but  this  is  essentially 
only  a  more  refined  method  of  the  scrutiny  of  organic  parts.  In 
so  far,  however,  as  Histology  treats  of  structure  according  to  the 
proximate  tissues  common  to  different  organs,  it  corresponds 
with  the  branch  of  the  science  which  Bichat,  its  founder,  called, 
loosely,  '  Anatomie  Generale.'  Finally,  a  seventh  way  in  which 
the  highest  generalization  in  biological  science  may  be  aimed  at, 
is  that  which  is  taken  when  we  pursue  investigations  of  form 
and  structure  beyond  the  animals  that  are,  to  those  that  have 
been.  Here,  however,  the  anatomist  is  limited,  as  a  rule,  to  such 
tissues  and  organs  as  are  petrifiable,  e.g.,  corals,  shells,  crusts, 
scales,  scutes,  bones,  and  teeth  ;  but  he  has  been  stimulated  to  a 
degree  of  minuteness  and  accuracy  of  observation  in  this  field  of 
research  to  which  few  of  the  other  ways  and  aims  would  have 
led  him.  In  applying  the  results  of  such  researches  to  the 
restoration  of  extinct  species,  physiology  has  benefited  by  the 
study  of  the  relations  of  structure  to  fiuiction  requisite  to 
obtain  an  insight  into  the  food,  habits,  and  sphere  of  life  of  such 
species  ;  and  zoology  has  gained  an  immense  accession  of  sub- 
jects through  such  determinations,  with  improved  systems  of 
classification  due  to  the  expanded  survey  of  organic  nature  opened 
out  by  Palaeontology." 

Articles  illustrative  of  each  of  these  modes  of  investigation  will 
be  found  in  this  Siqiplement.  General  remarks  on  classification, 
which  form  a  part  of  the  E.  C.  article,  will  be  more  conveniently 
considered  under  Zoology,  in  the  Supplement.  There  are  two 
other  subjects  of  great  interest,  viz.,  Paleontology,  and  the 
Geographical  Distribution  of  Animals,  which  seem  to  require 
special  headings,  and  therefore  nothing  will  be  said  about  them 
here. 


09  ANKERITE. 


ANKEMTE  is  a  variety  of  dolomite,  in  which  iron  and  man- 
ganese have  partially  replaced  the  magnesium.  Its  hardness  is 
about  3-5  or  4,  and  the  specific  gravity  from  2-95  to  31.  It  has 
been  found  near  Torness,  in  the  Orkneys  ;  and  in  some  localities 
near  "Whitehaven. 

ANNELIDA  [E.  C.  vol.  i.  cols.  205—213].  There  are  few 
classes  in  the  Animal  Kingdom  about  which  more  information 
has  been  acquired  during  the  past  ten  or  fifteen  years  than  the 
Annelids.  At  one  time  the  study  of  them  was  comparatively 
neglected ;  but  of  late  years  large  collections  of  species  have 
been  made  in  various  parts  of  the  world,  and  the  result  of  their 
examination  has  been  the  addition  of  hundreds  of  generic  forms, 
.about  which  nothing  whatever  was  previously  known.  So 
rapidly  are  important  facts  being  published  by  Claparede,  Ehlers, 
Kinberg,  Malmgren,  Schmarda,  Quatrefages,  and  others,  that  more 
than  usual  caution  is  required  in  making  general  statements  ;  and 
this  remark,  perhaps,  applies  more  especially  to  their  geographical 
distribution.  To  give  some  idea  of  the  great  alterations  that 
have  been  made  in  the  number  of  annelids  known,  it  may  be 
noticed  that  the  class  Annelida,  as  defined  by  Quatrefages,  was 
grouped  by  Savigny  into  7  families  ;  Johnston  raised  the  number 
to  17  ;  Griibe,  in  1851,  recognised  19  ;  Schmarda,  21  ;  and 
Quatrefages,  in  1865,  26.  We  find  also  that  the  genera  present 
the  same  gradual  increase.  In  1820,  Savigny  recognised  26  ; 
Lamarck,  49,  in  1838  ;  Griibe,  86,  in  1851  ;  Schmarda,  97,  in 
1861  ;  Quatrefages,  245,  in  1865  ;  while  since  then  at  least  30  or 
40  have  been  added  by  Malmgren,  Kinberg,  and  others.  The 
species  also  have  been  increasing  at  the  same  rapid  rate.  Thus 
Kinberg  alone  trebled  the  number  of  species  which  were  known 
before  he  began  his  recent  investigations.  As  a  compiler,  we 
ought  to  examine  and  digest  all  this  new  material,  but  as  the 
task  is  too  time-absorbing,  we  cannot  attempt  it.  This  is  fortu- 
nately not  of  very  great  importance,  since  an  excellent  resume  of 
the  state  of  our  knowledge  in  1865  respecting  Annelids  was 
recently  published  by  Quatrefages  in  a  work  forming  part  of  the 
'  Suite  a  Buffon',  and  having  for  its  title,  '  Histoire  Naturelle  des 
Aimeles  marins  et  d'eau  douce.  Anneles  et  Gephyreens.'  This 
work  will  in  the  main  form  the  basis  of  this  article.  When  we 
treat  of  the  classification  of  the  class,  its  limits  will  be  indicated ; 
at  present,  it  will  be  sufficient  to  say  that  the  class  Annelida  of 
Quatrefages  is  nearly  coincident  with  the  orders  Dorsibranchiatce 
and  Tubicolce  of  Milne-Edwards.  The  other  two  orders  assigned 
to  the  class  in  the  E.  C.  article,  viz.,  Tcrricoke  and  Suctorial 
are  not  considered  to  belong  to  the  Annelidan  class. 

Annelids  are  creatures  in  which  the  two  sides  of  the  body  are 
similar,  both  externally  and  internally.  This  feature  is  com- 
bined with  an  annulated  or  ring-like  structure,  in  which  the 
amount  of  repetitive  similarity  varies  from  group  to  group. 
Taking  the  class  as  a  whole,  we  may  recognize  three  principal 
regions,  viz.,  the  cephalic,  the  thoracic,  and  the  abdominal. 

All  annelids  have  a  cephalic  region.  It  consists  of  two  parts, 
which  have  been  termed  the  head  or  cerebral  ring,  and  the 
buccal  ring.  The  cerebral  ring  is  present  in  all  annelids, 
although'  in  some,  as  the  Terebellidce,  it  is  represented  by  a  very 
small  protuberance.  The  buccal  ring  is  considered  by  some 
observers  to  be  the  first  thoracic  ring,  but  since  the  mouth  is 
always  situated  on  this  ring,  Ave  may  safely  consider  it  to  be  a 
part  of  the  cephalic  region.  The  mouth  is  always  placed  in  the 
head  in  all  animals  which  have  that  part  distinctly  marked  off. 
Moreover,  the  internal  structure  of  the  parts  confirm  the  inter- 
pretation suggested  by  Quatrefages.  Amongst  the  Errantes,  the 
cephalic  appendages  vary  considerably  in  number,  form,  and 
position.  They  have  been  named  in  an  arbitrary  manner,- 
and  without  special  attention  to  their  morphological  position. 
Hence  it  has  happened  that  considerable  confusion  has  been 
introduced  into  their  nomenclature  ;  the  homologous  parts  re- 
ceiving different  names  in  different  species,  while  on  the  other 
hand  analogous  parts  have  received  the  same  name.  The  system 
of  naming  should  be  uniform,  and  should  be  regulated  by 
the  position  of  the  appendages.  By  antenna;  is  meant  all  the 
appendages  of  the  head  proper ;  they  are  supplied  with  nerves 
originating  in  the  brain.  The  tentacles  are  always  situated  on 
the  buccal  ring,  and  are  supplied  with  nerves  from  the  connec- 
tive. The  tentacular  cirrhi,  are  those  appendages  of  the  first  feet 
which  have  the  character  of  tentacles  or  antennae,  and  which 
are  supplied  with  nerves  from  ganglions  in  the  ventral  chain. 
The  antenna)  vary  in  number  from  1  to  5,  but  generally 
they  are  2  or  4.  Their  form  varies  from  short  conical  to  long 
filiform  processes.  The  tentacular  cirrhi  are  generally  more 
slender  and  of  greater  length,  but  in  many  cases  they  are  not  to 
be  distinguished  from  the  antennae  or  tentacles,  as  regards 
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form.  They  are  all  organs  of  sense,  probably  of  touch  ;  and  are 
never  retractile  or  exsertile.  Amongst  the  Sedentaria,  the  cephalic 
appendages  are  very  much  modified,  but  Quatrefages  thinks 
the  prehensile  cirrhi  of  the  Terebellce  represent  the  antennae  of 
the  Errantes;  the  respiratory  organs  of  the  Sabellida:  and  Serpu- 
lidce  are  modified  cephalic  appendages ;  and  the  opercular  appara- 
tus of  the  Hermellidce  correspond  to  the  tentacles.  In  most  species 
of  the  Sedentary  worms,  the  buccal  ring  has  no  appendages. 

The  thoracic  region  is  found  in  almost  all  the  Sedentaria, 
whereas  it  occurs  in  few,  if  any,  of  the  Errantes.  It  generally 
consists  of  a  small  number  of  rings,  each  of  which  has  a  pair 
of  feet,  and  generally  some  of  the  anterior  rings  have  respiratory 
organs  in  addition. 

The  abdominal  region  is  universally  present,  and  comprises  a 
large  number  of  rings  similar  or  only  slightly  dissimilar  amongst 
themselves.  The  last  ring  is,  however,  always  different  from  those 
that  precede  it.  It  never  has  feet  like  the  other  rings,  but  long 
cirrhi  which  have  some  analogy  in  form  to  those  on  the  head. 
In  the  Sedentaria  the  posterior  part  of  the  body  is  so  modified, 
that  it  has  been  proposed  to  consider  it  as  a  distinct  region 
under  the  name  of  the  caudal  region  or  tail;  it  has  no  append- 
ages, very  faint  indications  of  annulation,  and  a  general  simpli- 
fication of  organization  as  compared  with  other  parts  of  the 
body.  The  respiratory  organs  are  placed  on  various  regions  : 
sometimes  on  the  head,  as  in  the  Scrpulcs ;  sometimes  on  the 
thoracic  region,  as  in  the  Terebellce ;  sometimes  on  the  abdo- 
minal region,  as  in  the  Arenicolce;  and  sometimes  on  both  the 
thoracic  and  abdominal  regions,  as  in  the  Hermcllce.  There  are  a 
few  exceptional  groups,  such  as  Polydora  and  Chcctopterus,  in 
which  the  distinction  of  regions  is  not  well  defined. 

In  its  simplest  form,  the  foot  is  a  hollow  process  bearing  a 
number  of  setae,  which  setae  are  connected  with  a  series  of 
muscles.  Such  a  foot  is  said  to  be  uniramous.  Sometimes  the 
foot  is  formed  by  two  hollow  processes,  in  which  case  it  is  biramous; 
the  upper  process  is  the  dorsal  ramus,  and  the  lower,  the  ventral 
ramus.  The  feet  of  some  of  the  annelids,  however,  have  a 
more  or  less  complicated  array  of  accessory  parts,  some  of  which 
are  subservient  to  purposes  of  touch,  while  others  are  organized 
for  respiration  ;  and  in  a  few  instances  the  same  part  performs 
the  functions  both  of  touch  and  respiration.  The  organs  of  touch 
are  cirrhi,  generally  longer  than  the  setigerous  part  of  the  foot, 
and  are  mostly  implanted  at  the  base  of  a  ramus.  The  respi- 
ratory  organs  vary  from  richly  vasculated  processes  as  in  the 
Nereids  to  the  arborescent  tufts  of  Arenicola.  The  elytra  of 
Apihrodita  and  its  allies  are  respiratory  organs ;  they  are  fiat 
scales,  within  which  is  a  space  communicating  with  the  general 
cavity  of  the  body. 

The  body  is  also  furnished  with  epidermic  and  dermic  growths. 
They  are  of  different  kinds,  and  perform  different  functions,  and 
hence  it  is  desirable  to  distinguish  them.  Quatrefages  separates 
them  into  two  groups  ;  but  this  is  a  matter  of  convenience,  since 
the  groups  are  connected  by  intermediate  varieties  which  can  be 
assigned  to  neither. 

The  first  comprises  the  parts  which  have  their  origin  in  the 
epidermis  only.  They  are  generally  exceedingly  small,  very 
slender,  but  somewhat  rigid,  in  which  respect  they  differ  from 
vibratile  cilia.  These  are  called  hairs.  In  Sabella  they  attain  a 
considerable  length,  and  it  is  probable  that  the  hairs  which  cover 
the  whole  surface  of  Apihrodita  belong  to  this  group.  There  are 
a  series  of  intermediate  excretory  products  which  differ  from  the 
hair,  properly  so  called,  inasmuch  as  they  are  hollow,  and  the 
derm  partially  enters  into  their  structure.  The  second  group 
comprises  the  setce,  which  are  developed  from  special  glands  in 
the  derm.  They  are  usually  tough  and  shiny,  and  present 
almost  every  imaginable  variety  of  form.  Some  are  adapted  for 
jnicking,  some  are  hooked  for  the  purpose  of  clasping,  others 
have  a  sharp  cutting  edge,  or  a  serrated  edge.  Modifications 
occur  by  which  they  acquire  a  more  lax  form,  and  then  their 
spatulate  or  pennated  shape  subserves  the  purposes  of  natation. 
Each  of  these  has  a  name  appropriated  to  it. 

The  skin  of  all  annelids  consists  of  two  layers  :  the  epidermic 
and  the  dermis.  The  epidermis  is  in  most  cases  formed  of  two 
sets  of  fibres  crossing  each  other ;  and  it  is  this  arrangement, 
combined  with  the  close  contiguity  of  the  fibres,  which  produces 
the  iridescent  colouring  observable  in  many  annelids.  The 
dermis  is  of  a  granular  texture,  and  is  the  seat  of  the  pigment 
which  imparts  the  colour  to  the  superficial  parts  of  the  body. 

In  most  annelids  there  are  two  muscular  layers ;  the  upper 
has  the  muscular  fibres  arranged  across  the  body,  while  in  the 
lower  they  stretch  longitudinally  from  one  interannular  septum 
to  another.    This  second  layer  is  generally  very  thick  in  the 
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anterior  portion  of  the  body,  and  comparatively  thin  in  the 
posterior  portion.  The  fibres  are  arranged  side  by  side,  and  are 
neither  separated  by  nor  imbedded  in  a  cellular  tissue  as  is  the 
case  amongst  vertebrates.  Hence  it  happens  that  the  ova  are 
frequently  found  entangled  amongst  the  muscular  fibres  in 
annelids.  The  rings  or  segments  are  separated  by  valves  or 
septa,  having  a  fibro-muscular  structure,  but  the  degree  of  mus- 
cularity differs  considerably  according  to  the  species.  Each 
septum  is  pierced  with  an  aperture  through  which  the  digestive 
tube  passes.  In  certain  species,  the  digestive  canal  is  soldered 
to  the  edges  of  the  apertures  of  the  fore-part  of  the  body,  so  that 
the  anterior  segments  are  closed  chambers  ;  but  in  the  majority 
of  cases  there  is  a  greater  or  less  space  between  the  digestive  tube 
and  the  walls  of  the  orifice  which  allows  of  the  passage  of  the 
fluids  of  the  general  cavity  of  the  body  from  one  segment  to 
another.  In  some  cases  the  septa  are  reduced  to  a  few  mus- 
cular bands,  which  keep  the  digestive  tube  in  position.  In 
addition  to  these  there  are  in  some  annelids  a  septum  which 
divides  the  chambers  lengthwise  into  stories. 

The  general  cavity  of  the  body  forms  by  far  the  greater  pro- 
portion of  the  bulk  of  most  annelids.  It  is,  as  has  already  been 
intimated,  in  direct  communication  with  the  spaces  between  the 
muscles.  It  is  also  continuous  with  the  hollow  parts  of  the 
feet  and  buccal  appendages  ;  with  the  interior  of  the  elytra  of  the 
Aphrodite  family,  and  of  the  branchial  apparatus  of  Serpula  and 
Sabella.  It  is  lined  throughout  with  a  homogeneous,  slightly 
cellular  tissue,  which  appears  to  be  essentially  a  peritoneum.  It 
is  filled  with  a  fluid  which  is  rarely  coloured,  and  which  con- 
tains transparent  globules,  whose  abundance  seems  to  have  some 
relation  to  the  vigour  and  energy  of  the  individual.  The  form 
of  the  globules  is  irregular,  or  oval,  or  spherical.  In  Apneumea 
and  Ancistria,  they  have  a  reddish  tinge.  The  fluid  is  kept  in 
constant  motion  by  the  contraction  and  dilation  of  various  parts 
of  the  body,  and  by  vibratile  cilia  on  the  inside  of  the  foot  cavi- 
ties. A  very  few  annelids  have  a  well-developed  vascular 
system  ;  this  fluid  probably  contains  the  liquids  which  represent 
the  serum,  lymph,  chyle,  and  blood  of  the  vertebrates  all  mingled 
together.  If  so,  it  may  be  regarded  as  the  nourishing  fluid  of 
the  system  in  annelids. 

The  digestive  system  consists  of  an  alimentary  canal  with 
appendages.  This  canal  extends  the  whole  length  of  the  indi- 
vidual, from  the  buccal  to  the  ultimate  or  penultimate  ring. 
It  is  seldom  longer  than  the  body,  in  which  case  it  is  straight ; 
but  in  a  few  genera,  more  especially  Chlorccma,  it  is  longer, 
and  is  consequently  more  or  less  folded  and  convoluted.  In 
the  most  highly  specialized  digestive  system,  there  may  be 
recognised  a  mouth  (bouche),  with  its  buccal  cavity,  a  pro- 
boscis, an  oesophagus,  and  an  intestine. 

The  term  bouche,  here  translated  mouth,  refers  to  the  opening 
in  the  skin,  which  may  or  may  not  be  provided  with  lips.  It 
leads  into  the  buccal  cavity,  the  walls  of  which  are  composed  of 
three  layers  ;  viz.,  a  mucous  membrane  or  innermost  tissue,  next  a 
muscular  layer,  and  outside  this  a  continuation  of  the  peritoneal 
layer.  The  proboscis  comprises  all  that  is  situated  between  the 
buccal  cavity  and  the  intestines,  and  a  specialized  portion  of  this  is 
further  distinguished  as  the  oesophagus.  The  proboscis  presents  a 
great  variety  of  form  and  structure.  In  the  Nereids,  which  pos- 
sess it  in  its  most  typical  form,  three  regions  are  recognisable,  viz., 
the  fharynx\xiivont,a.dentalregionm  the  middle,  and  the  (esophagus 
behind.  The  pharynx  occupies  the  first  three  or  four  rings  of  the 
thoracic  region,  and  its  wall  is  formed  of  a  mucous,  a  fibrous,  a  mus- 
cular, and  a  peritoneal  layer.  Sometimes  it  has  a  number  of  small 
horny,  brown  denticules  which  are  simply  implanted  in  the  fibrous 
layer,  and  are  unprovided  with  special  muscles  for  moving  them. 
The  dentary  region  is  at  once  recognised  by  its  swollen  and  highly 
muscular  appearance.  The  muscles  form  two  antagonistic  masses, 
one  of  which  pulls  apart  the  anterior  edges  of  the  teeth,  and 
the  latter  brings  them  together.  The  teeth  are  imbedded  in  the 
muscles.  They  are  of  a  horny  nature,  and  of  a  brown  colour. 
They  are  hollow,  and  in  this  hollow  a  powerful  muscle  is  in- 
serted. The  dental  organs  are  of  two  kinds  :  one  is  large  and 
moved  by  muscles,  and  these  are  the  teeth  proper  ;  the  other 
is  small  and  is  moved  by  the  general  motion  of  the  proboscis, 
not  by  special  muscles,  and  these  are  denticules  or  teethlets.  The 
teeth  and  teethlets  are  further  distinguished  by  names,  according 
as  they  are  spiny,  serrated,  &c.  The  oesophagus  is  separated  from 
the  preceding  region  by  a  strong  muscle,  which  attaches  the 
digestive  canal  to  the  sides  of  the  body.  The  muscles  of  the 
oesophagus  are  very  powerful,  and  arranged  longitudinally  ;  they 
diminish  in  thickness  from  before  backwards.  In  the  anterior 
portion,  and  frequently  buried  amongst  the  muscles,  are  two 


glands  which  will  be  mentioned  again  presently.  The  oesophagus 
has  its  form  constantly  changed  by  the  action  of  the  muscles ; 
but  in  the  ordinary  state  it  is  straight,  cylindrical,  and  longi- 
tudinally folded.  In  passing  from  group  to  group,  the  proboscis 
undergoes  considerable  alteration,  which  generally  consists  of 
the  gradual  disappearance  of  one  part  after  another,  rather  than 
of  the  simple  modification  of  those  parts.  The  degree  to  which 
the  proboscis  can  be  exserted  varies.  In  some  it  is  not  exposed 
at  all  beyond  the  mouth,  while  in  the  genera  Nephthys,  Phyllo- 
doce,  and  Glycera,  it  is  projected  far  beyond  it.  This  extro- 
version is  mainly  effected  by  the  muscles  of  the  body  pro- 
pelling forward  the  fluid  of  the  general  cavity.  In  this  way 
the  proboscis  is  turned  inside  out.  The  retraction  is  effected  by 
the  muscles  of  the  proboscis  itself.  The  intestine  is  usually 
wider  than  the  proboscis,  and  has  a  far  less  powerful  muscular 
apparatus.  Its  wall  is  similar  to  that  of  the  proboscis,  but  the 
layers  are  thinner.  It  possesses,  however,  one  additional  part  in 
the  form  of  a  hepatic  layer.  Its  form  is  more  or  less  beaded, 
owing  to  its  dilation  in  the  interannular  spaces.  In  the 
Chlorccma  family,  the  intestine  is  remarkable  for  its  length  and 
accessory  cseea.  The  same  part  also  has  a  remarkable  structure 
in  the  Aphrodite  family.  The  intestine  gives  origin  to  a  series 
of  caeca  which  are  arranged  under  the  skin  of  the  back.  They 
are  separated  at  will  from  the  main  intestine  by  sphincter  muscles. 
The  anal  aperture  is  placed  on  the  ultimate  or  penultimate 
ring,  and  is  mostly  situated  on  the  dorsal  surface,  though  in  a 
few  genera,  such  as  Terebella,  it  is  terminal. 

The  appendages  of  the  intestine  are  of  two  kinds,  viz. :  the 
salivary  glands  and  the  liver.  The  former  probably  exist  in 
all  annelids,  but  their  position  and  number  vary.  Thus  amongst 
the  Syllidcc,  they  are  situated  at  the  posterior  extremity  of  the 
oesophagus.  In  Glycerea  they  occur  at  the  junction  of  the  pha- 
ryngeal and  oesophageal  regions  of  the  proboscis  ;  and  in  the 
Aphrodite  family,  at  the  junction  of  the  oesophageal  and  dental 
regions.  The  Nereids  have  one  pair  ;  Glycerea  two  pairs,  and 
Terebella  three.  There  are  also  variations  as  regards  structure. 
Amongst  the  Nereids  they  are  more  or  less  elongated,  swollen 
caeca,  having  a  brownish  or  greenish  colour,  enveloped  in  a 
muscular  tissue,  and  having  internally  a  very  elegant  plexus  or 
network,  in  which  is  a  transparent  liquid.  Amongst  the 
Byllidea  they  are  more  or  less  transparent  small  pits.  Among 
the  Glycerece,  each  gland  is  contained  in  an  oblong  sac  communi- 
cating with  the  oesophagus,  and  containing  a  white  corpuscle. 
Amongst  the  Aphroditea  the  glands  consist  of  a  number  of 
greenish-yellow  cceca  within  a  large  pouch,  the  inner  surface 
of  which  seems  to  have  a  secreting  function.  When  the  glands 
are  conspicuous  their  orifices  are  readily  detected  ;  but  some- 
times they  form  a  layer  only  in  the  thickness  of  the  walls  of 
the  proboscis,  in  which  case .  the  orifices  are  not  distinguishable. 
The  liver  is  not  a  distinct  organ  among  anuelids  ;  but  is  repre- 
sented by  a  brownish  layer  in  the  wall  of  the  intestine.  Some- 
times the  layer  is  confined  to  particular  spots ;  and  sometimes  it 
is  continuous  over  a  large  proportion  of  the  intestine. 

Digestion  is  apparently  effected  in  the  same  general  way  in 
annelids  as  in  other  animals.  The  food  is  collected  in  a  ball  in 
the  mouth,  and  passed  on  from  segment  to  segment,  with  a 
delay  of  a  certain  duration  in  each  segment.  During  its  course 
it  is  kept  in  constant  agitation  by  vibratile  cilia,  and  thereby 
broken  up  into  minute  granules,  as  small  as  the  i^th  of  a 
millimetre  in  diameter.  At  the  penultimate  segment  the  pause 
is  longer  than  in  the  others :  it  is  not  agitated  by  cilia  when 
there,  but  remains  still  until  discharged  from  the  body. 

The  circulatory  system  of  annelids  presents  so  much  variation 
in  its  arrangement,  that  it  is  difficult  to  say  what  the  general 
plan  is.  The  nearest  approach  to  what  is  considered  as  the 
typical  arrangement  is  afforded  by  Hermella.  In  this  genus 
there  is  an  upp>er  and  a  lower  vessel  on  each  side  of  each  segment. 
Between  the  two  is  placed  a  branchia.  The  blood  on  leaving  the 
branchia  passes  into  the  lower  vessel,  and  through  it  to  all  the 
tissues  which  require  nourishment  from  it,  such  as  those  on  the 
abdominal  walls,  the  feet,  and  the  subcutaneous  muscles.  It 
then  returns,  accumulates  in  the  upper  vessels,  and  then  proceeds 
to  the  branchia  to  be  again  oxygenated.  There  are  in  this  case, 
four  main  trunks,  of  which  two  are  above  and  two  below.  The 
former  two  are  filled  with  venous  blood,  and  represent  func- 
tionally the  vena  cava;  the  latter  two  are  charged  with  arterial 
blood,  and  may  be  regarded  as  the  representative  of  the 
aorta.  The  two  lower  trunks  are  connected  here  and  there 
by  transverse  branches.  This  arrangement,  however,  is  re- 
stricted to  certain  segments,  since  the  two  upper  and  the  two 
lower  vessels  are  fused  together  in  the  pectoral  and  caudal  regions. 
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In  Marphysa,  the  two  upper,  and  in  Leucodore,  the  two  lower 
trunks  are  amalgamated  together  in  one  portion  of  the  body. 
In  some  genera  the  upper  or  the  lower  trunks  are  completely 
fused.  Thus  in  Nephthys  there  are  two  lower  and  only  one  upper 
trunk.  In  the  great  maj  ority  of  annelids  both  the  upper  and  lower 
trunks  are  amalgamated,  so  that  they  possess  but  one  trunk  above 
and  one  below,  each  situated  in  the  median  line.  The  subsidiary 
vessels  present  their  simplest  phase  in  Leucodore,  in  which  there 
are  two  vessels,  while  no  ramifications  connect  the  abdominal 
and  dorsal  trunk  in  each  segment.  A  similar  arrangement  occurs 
in  Phoronis.  In  most  annelids,  however,  the  connection  is  more 
complicated  ;  and  examples  occur  in  which  the  subsidiary  arte- 
ries and  veins  are  highly  ramified  and  are  connected  by  an 
intermediate  system  of  capillaries.  In  many  of  the  larger 
species  there  is  in  addition  a  complicated  network  of  blood- 
vessels covering  the  digestive  canal.  The  nerves  are  always 
accompanied  by  blood-vessels,  which  are  more  complicated  in 
proportion  to  the  size  and  importance  of  the  nerve.  Thus,  the 
brain  is  frequently  accompanied  by  a  highly  complicated  network. 
There  are,  however,  annelids  in  which  the  blood  vascular  system 
is  less  developed  than  in  Hermella,  or  in  which  this  system  is  de- 
graded, to  use  Quatrefages'  expression.  Thus  in  Apneumea  there 
are  no  blood-vessels  at  all ;  and  the  same  is  the  case  with  Glycera, 
and  probably  other  genera.  Whatever  may  be  the  arrangement 
of  the  vascular  system,  some  means  is  required  to  propel  the 
blood.  This  is  sometimes  effected  by  the  contraction  and  dila- 
tation of  the  vessels  themselves,  but  sometimes  by  the  alternate 
movements  of  one  or  more  enlarged  portions  of  the  trunk,  which 
are  termed  hearts.  Terebella,  Hermella,  and  Ghlormma  are  ex- 
amples. In  Arenicola  and  Polyophthalmus,  the  so-called  heart 
is  a  more  specialized  organ.  It  is  seated  in  the  course  of  the 
main  trunk.  There  is  a  chamber  for  receiving  the  blood  coming 
from  the  intestines,  which  Quatrefages  calls  the  auricle  ;  from 
this  it  passes  to  two  distinct  cavities  called  ventricles,  whose 
contractions  propel  the  blood  through  the  whole  body. 

The  blood,  or  the  fluid  which  flows  through  special  canals,  is 
colourless  in  most  of  the  small  species,  and  is  almost  colourless 
in  many  of  the  larger  ones.  In  some  the  colour  is  green,  as 
amongst  the  Sabellidm,  of  which,  however,  one  species,  Sabella 
saxicava,  has  red  blood.  Cuvier  attached  great  importance  to  the 
red  colour  of  the  blood,  but  it  is  by  no  means  general  amongst 
the  annelids.  Moreover,  the  blood  when  red  is  essentially  dif- 
ferent in  its  nature  from  the  red  blood  of  vertebrates,  and  the 
reason  why  Cuvier  set  so  high  a  classificatory  value  on  this  charac- 
ter probably  arose  from  his  considering  the  red  blood  of  annelids 
to  be  very  similar  to  that  of  the  vertebrates.  The  colour  of 
the  blood  in  annelids  is  due  to  the  solution  of  some  colouring 
matter,  and  not  to  the  presence  of  coloured  globules.  In  one  or 
two  cases  it  is  due  to  the  presence  of  such  globules.  The  blood 
of  annelids  coagulates  very  readily.  Its  motion  when  in  the  body 
is  from  behind  forwards  in  the  upper  vessels,  and  in  the  opposite 
direction  in  those  at  the  lower  level.  In  each  segment  there  is 
normally  a  definite  course,  so  that  one  portion  of  the  blood  is 
venous  and  the  other  arterial  in  the  branchiferous  species. 

The  aeration  of  the  blood  is  effected  either  by  branchiae,  by 
specialized  portions  of  the  skin,  or  by  the  general  surface  of  the 
body.  The  branchia  consists  essentially  of  a  central  canal  com- 
municating with  the  afferent  and  efferent  vessels,  and  is  fre- 
quently lined  by  special  walls.  It  is  enveloped  in  a  transparent 
granular  layer,  in  which  is  a  series  of  ampulliform  cavities. 
Outside  this  is  the  epidermis  supporting  ciliae  and  hairs.  The 
shape  varies  from  a  simple  lobe  or  tongue  in  Hermella  to  a  mul- 
tifid  one  in  many  species  of  Eunice;  long  cirrhi  in  Cirrhatula; 
and  ramified  bushes  in  Arenicola.  In  some  species  they  are 
pinnated  or  bipinnated,  fasciculated  or  flabelliform.  In  the 
Sabellce  they  are  supported  by  a  cartilaginous  framework.  The 
structure  or  degree  of  development  of  the  respiratory  apparatus 
is  a  character  of  little  importance  in  annelids.  The  same  generic 
group  may  have  species  with  atrophied  or  with  highly  developed 
organs.  In  the  non-branchiated  species  the  skin  appears  to 
be  the  principal  seat  of  respiration,  and  it  is  very  probable  that 
in  those  species  which  have  branchiae  the  skin  is  an  important 
auxiliary.  Kespiration  is  also  carried  on  to  a  greater  or  less 
extent  by  the  fluid  of  the  general  cavity  of  the  body,  and  in 
those  species  which  have  no  blood-vessels,  this  fluid  is  seen  to 
have  true  blood  globules.  The  aeration  of  this  fluid  is  frequently 
facilitated  by  its  passage  up  and  down  long  filiform  cirrhi. 

The  skin  is  an  active  secreting  agent  in  annelids  ;  and  the 
nature  of  the  secretion  varies.  It  is  by  it  that  are  formed  the 
calcareous  tubes  of  Serpula  and  Protula ;  the  parchment-like 
tube  of  Chretopterus,  and  the  soft  membrane  which  enters  into 


the  tubes  of  Terebella,  &c.  Many  of  the  Errantes  are  able  to  form  a 
sort  of  web  or  a  layer  like  collodion  in  the  course  of  a  few  minutes. 
Quatrefages  mentions  a  case  in  which  a  Lumbrinereis  in  a  plate  of 
water  secreted  a  layer  of  hyaline  appearance  while  it  was  being 
sketched  by  the  artist.  The  layer  possessed  considerable  density 
and  hardness,  and  exceeded  the  annelid  itself  in  bulk.  The  peri- 
toneal membrane  is  also  an  active  secreting  organ,  but  the  pro- 
ducts are  generally  soluble  in  the  fluid  of  the  general  cavity. 

The  nervous  system  comprises  two  distinct  parts,  each  of 
which  Quatrefages  terms  a  system.  They  are  the  general  and  the 
stomatogastric.  The  general  system  consists  of  the  brain  and 
the  ganglionic  chain.  The  first  is  placed  above  the  digestive 
canal  and  in  the  head.  The  second  is  below  it  in  all  the  rest  of 
the  body.  The  two  are  connected  by  a  pair  of  nerves  which 
surround  the  oesophagus,  and  which  are  hence  termed  the  oeso- 
phageal connectives,  but  would  more  appropriately  be  termed 
buccal,  since  they  are  always  in  the  buccal  segment.  The 
typical  arrangement  occurs  in  Sabella,  in  which  there  are  two 
distinct  main  nerves  running  the  length  of  the  body.  In  each 
segment  each  nerve  has  a  ganglion  from  which  originate  the 
nerves  supplying  the  peripheral  portion  of  the  body.  The  brain 
also  consists  of  two  lateral  halves ;  but  these,  as  also  the  ganglion 
in  each  segment,  are  connected  by  commissural  bands.  This 
distinctness  of  the  two  lateral  systems  is  not  general ;  indeed 
they  are  usually  more  or  less  fused  together.  In  Hermella  the 
two  cerebral  halves  are  amalgamated.  There  is,  however,  always 
a  trace  of  the  typical  division,  even  in  those  sj>ecies  which  have 
the  most  concentrated  nervous  system,  in  a  deep  groove  which 
traverses  the  central  line  of  the  ganglionic  chain.  In  the  majo- 
rity of  species  the  ganglionic  chain  is  more  or  less  divided. 
Amongst  the  most  highly  organized  annelids  such  as  the  Aphro- 
dita,  Eunice  and  Nereis  families,  the  ganglions  form  flat  ovoidal 
masses,  and  the  connectives  are  united  together,  although  they 
still  retain,  especially  in  the  hinder  segments,  traces  of  the  pri- 
mordial division.  The  nerves  consist  of  a  thick  fibrous  mem- 
brane, and  of  a  pulpy  matter  of  the  consistency  of  jelly.  The 
latter  consists,  in  some  species,  of  an  inner  white  substance  sur- 
rounded by  a  brown  layer. 

The  sense  of  touch  appears  to  be  well  developed  in  annelids, 
and  seems  to  reside  more  especially  in  the  feet,  and  in  the  inter- 
annular  spaces.  It  is  probably  to  touch  that  the  branchiae  of 
Serpula  and  Sabella  owe  their  remarkable  sensitiveness.  The 
cautious  movements  of  these  creatures  seem  to  imply  the  pos- 
session of  a  tactile  sense  ;  and  the  antennae  and  cirrhi  appear  to 
be  organs  especially  adapted  for  feeling.  What  but  touch  can 
enable  the  Terebella  to  collect  the  materials  for  its  tube  by  means 
of  cirrhi,  which  are  seen  to  stretch  for  a  considerable  distance 
and  to  select  the  fragments  of  sand,  shell,  &c.  The  Pectinaria 
again  always  forms  its  tubes  in  the  same  way  with  grains  of  sand. 
This  implies  a  methodical  choice  of  material  and  a  keen  tactile 
perception.  From  practical  evidence  alone  it  would  be  doubtful 
if  annelids  are  able  to  appreciate  sound,  since  no  noise,  which  is 
unaccompanied  by  a  vibration,  seems  to  have  any  influence  on 
them.  Some  species,  however,  do  possess  what  is  considered  to 
be  an  auditory  organ.  It  resembles  the  same  part  in  mollusks, 
and  consists  of  a  capsule  filled  with  a  fluid,  in  which  fluid  is 
suspended  one  or  more  granules  or  otoliths.  These  otoliths  are 
in  a  state  of  constant  tremor,  although  there  are  no  visible  signs 
of  vibratile  cilia.  Moreover,  a  special  nerve  is  given  off  to  each 
organ,  the  end  of  which  nerve  is  expanded  so  as  to  envelope  it 
with  a  finely  granular  tissue.  Many  species  have  distinct  organs 
of  vision,  but  they  are  best  developed  in  Torrea  vitrea.  The  thin 
diaphanous  portion  represents  the  transparent  cornea.  Beneath  it 
is  a  fibrous  layer  forming  a  true  sclerotic  layer,  continuous  with  the 
optic  nerve.  This  sclerotic  has  a  large  aperture  partially  closed 
by  a  reddish  brown  choroid.  In  its  centre  is  a  pupillary  open- 
ing which  surrounds  a  bright  blue  circle.  Through  the  pupil 
may  be  seen  the  interior  of  the  eye  lined  with  a  choroid,  having 
a  trellis-like  structure.  This  globe  is  filled  with  a  perfectly 
transparent  vitreous  body  in  which  is  suspended  a  spherical 
crystalline  lens.  This  eye  is  clearly  adapted  to  receive  impres- 
sions of  images.  But  in  many  annelids  the  crystalline  lens  is 
absent,  in  which  case  there  is  probably  only  a  perception  of 
light  and  darkness.  This  remark  applies  to  the  Hermellce,  Tere- 
bella;, Sabella;,  and  some  other  genera.  In  most  species  the  eyes 
are  situated  within  the  head  ;  but  in  some  they  are  placed  in 
other  positions.  Thus  in  Polyophthalmus  there  are  in  addition 
to  three  eyes  in  the  head,  two  on  each  segment  of  the  body.  In 
Amphocorine  cirrata  there  are  two  in  the  head,  and  two  on  the 
last  segment.  In  Amphicorine  argus  there  are  two  rows  of  eyes 
in  the  head,  numbering  altogether  24  or  28  ;  there  are  also  10 
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UOVa  on  the  last  ring,  and  two  pairs  on  each  segment.  In 
Sabella,  properly  so  called,  there  are  a  certain  number  of  eyes 
with  crystalline  lenses  at  the  bases  of  the  branchial  tentacles. 

All  the  annelids,  with  the  exception  of  Phoronis,  possess  feet. 
They  are  the  special  locomotive  organs;  but  the  subcutaneous 
muscles  act  as  important  auxiliaries.  The  uncini,  or  hooked  seta?, 
are  used  mainly  for  movements  in  burrows  and  tubes.  From 
the  soft  nature  of  the  annelids  there  is  an  entire  absence  of  any 
hard  parts  capable  of  acting  as  fulcra  for  the  application  of  mus- 
cular force  ;  but  this  want  is  compensated  for  by  the  general 
cavity  filled  with  fluid.  This  cavity  is  surrounded  on  all  sides 
by  muscles,  and  can  be  enlarged  or  diminished  at  the  will  of  the 
animal.  In  the  first  state  the  body  is  soft,  and  the  body  walls 
yield  with  the  slightest  exertion  of  muscular  effort.  In  the 
second  state  the  fluid-filled  cavity  being  subjected  to  great  pres- 
sure becomes  rigid  and  then  the  integuments  become  as  service- 
able bases  of  support  for  the  muscles  as  the  horny  envelopes  of 
insects.  It  is  by  the  efflux  and  reflux  of  this  liquid  that  the  feet 
are  put  in  motion.  The  muscles  in  the  feet  are  only  serviceable 
for  moving  the  setse.  The  presence  of  this  liquid  and  the  con- 
solidation of  the  foot-walls  by  pressure  are  quite  as  necessary  for 
the  swimming  as  for  the  crawling  annelids.  For  instance,  the 
large  flaps  of  Hcteronereis  would  be  quite  unable  to  resist  the 
water  if  they  retained  the  natural  pliability  of  the  tissues  com- 
posing it  :  but  it  will  subserve  this  purpose  when  made  rigid  by 
the  penetration  of  the  fluid. 

There  are  also  some  accessory  organs  of  locomotion.  Amongst 
them  are  the  long  cirrhi  of  many  Sedentaria  These  cirrhi  are 
generally  hollow,  and  provided  with  longitudinally  fibred  mus- 
cular walls  ;  but  in  Hermclla  no  muscles  are  seen,  and  yet  the 
cirrhi  in  the  species  of  this  genus  are  extended  and  retracted, 
flexed  in  various  directions,  and  even  coiled  round  objects.  This 
is  accounted  for  by  Quatrefages  by  the  communication  of  the 
hollow  part  of  the  cirrhi  with  the  general  body  cavity,  enabling 
extension  to  be  effected  by  the  propulsion  of  fluid.  In  most 
Sedentaria  the  flexion  is  effected  by  the  longitudinal  muscles. 
The  cirrhi  are  attached  to  objects,  and  when  retracted  the  body 
of  the  annelid  is  drawn  forward. 

The  surface  of  the  body  of  some  annelids  has  vibratile  cilia  on 
certain  parts.  The  bases  of  the  feet,  as  well  as  the  under  surface  of 
the  head,  are  nearly  always  more  or  less  furnished  with  them.  In 
some  groups  a  band  of  them  extends  down  the  centre  of  the  ventral 
surface, andareprobablynotwithout  some  influence  in  locomotion. 
But  in  two  genera  they  are  still  more  developed,  and  form  a 
rotary  apparatus  which  aids  locomotion.  In  Dujardinia  each 
ring  has  an  umbilical  tubercle,  the  edge  of  which  is  provided 
with  a  row  of  very  long  cilia,  by  whose  aid  the  creature  glides 
slowly  through  the  water.  In  Polyophthahmis  the  apparatus 
effects  locomotion  at  the  same  time  that  it  brings  food  to  the 
mouth.  It  consists  of  two  pads  covered  with  cilia  on  the  sides 
of  '.he  buccal  ring,  and  can  be  expanded  or  folded  up,  as  in  the 
Rotifer.  It  is  expanded  by  the  action  of  the  fluid  of  the  general 
cavity,  but  is  drawn  in  by  special  muscles. 

The  reproductive  organs  are  alike  in  both  sexes,  and  can 
only  be  distinguished  by  the  difference  of  their  products.  The 
ovum  first  appears  in  Hermclla  as  a  sphere  gL  mm.  in  diameter, 
which  gradually  increases  to  mm.  At  this  period  a  small 
corpuscle  is  seen  in  its  interior.  The  sphere  is  the  germinal 
vesicle,  and  the  corpuscle  is  the  germinal  spot.  The  egg  is 
then  detached  and  discharged  into  the  fluid  of  the  general  cavity, 
where  it  floats  about.  When  the  germinal  vesicle  has  acquired 
a  diameter  of  ^  mm.  it  is  enveloped  in  a  thin  membrane.  Be- 
tween this  membrane  and  the  germinal  vesicle  accumulates  a 
homogeneous  liquid,  in  which  granules  form  and  multiply,  and 
these  granules  represent  the  rudiments  of  a  yolk.  All  the  parts 
grow,  and  the  yolk  acquires  colour.  When  the  egg  has  attained 
its  full  dimensions  it  has  a  pale  violet  tint  by  reflected,  and 
a  greenish  yellow  by  refracted,  light.  At  this  time  its  dia- 
meter is  mm.  It  is  probable  that  the  phenomena  are  very 
similar  in  all  the  other  genera.  When  the  egg  has  been  fecun- 
dated certain  motions  ensue,  which  result  in  the  expulsion  of  a 
transparent  globule  whose  nature  is  unknown.  In  Hermclla  the 
process  occupies  about  an  hour.  Immediately  after,  the  segmen- 
tation of  the  yolk  commences.  The  segmentation  is  neither 
regular  nor  constantly  progressive,  but  division,  nevertheless, 
still  continues.  In  six  or  seven  hours  the  egg  acquires  a  mul- 
berry aspect.  At  this  period  the  yolk  consists  of  two  parts. 
The  external,  losing  its  yolk-like  aspect  completely  envelopes  an 
internal  nucleus,  in  which  this  character  is  retained.  The  first 
rapidly  assumes  the  characters  of  young  tissues.  The  second 
forms  large  cellules,  in  the  midst  of  which  is  a  space  which  is 


ANNELIDA.  76 


continued  to  the  surface  of  the  yolk,  where  is  an  irregular 
triangular  or  quadrangular  area,  which  ultimately  becomes  the 
site  of  the  mouth.  During  this  second  period,  which  lasts  about 
eight  hours,  the  covering  membrane  undergoes  no  change,  except 
irregular  plication.  Immediately  after  the  mouth  has  appeared, 
the  eggs  commence  a  series  of  quick  irregular  oscillations,  cur- 
rents appear,  and  soon  after  the  cilia  are  recognisable,  The  cilia 
are  inserted  on  the  ovarian  membrane,  which  ultimately  be- 
comes the  skin  of  the  embryo.  The  embryo  is  now  oval  in 
shape,  and  has  a  small,  smooth,  finally  globular  papilla  at 
each  end.  The  remainder  of  the  body  is  covered  with  cilia. 
The  mouth  is  scarcely  terminal,  and  its  position  indicates  what 
will  be  the  ventral  surface.  The  digestive  tube  is  marked 
out.  The  large  granules  become  detached  from  the  other  tissues, 
and  form  in  lines  where  the  walls  of  the  intestine  are  to  be.  At 
this  stage  the  embryo  is  quite  as  advanced  as  the  embryo  of 
Tercbella,  observed  by  Milne-Edwards  ;  but  there  are  no  indica- 
tions of  the  disposition  of  the  cilia  in  bands  in  Hermclla,  as 
noticed  by  Milne-Edwards  in  Tercbella.  From  this  time  on- 
wards the  cilia  gradually  disappear ;  tentacles  and  eyes  are 
developed  at  the  fore  end ;  and  setae  increase  in  size  and  number 
in  the  posterior  parts.  Beyond  this  stage  Quatrefages  was  unable 
to  carry  his  observations.  It  is  noticeable  that  the  whole  of  the 
ovum  is  incorporated  in  the  individual,  and  the  same  thing 
appears  to  be  the  case  in  Prctula  and  Polynoe.  In  Gystonereis 
and  Exogonc  it  would  seem  that  the  individual  is  formed  from 
the  blastoderm  only.  In  the  growth  of  the  individual  the  new 
rings  appear  between  the  ultimate  and  penultimate  segments. 

The  annelids  are  especially  interesting  on  account  of  their  many 
and  remarkable  modes  of  reproduction.  These  may  be  conve- 
niently arranged  in  two  sections,  the  one  comprising  ordinary 
genesis,  or  by  means  of  eggs,  and  the  other  those  cases  in  which  the 
young  are  developed  without  the  direct  intervention  of  eggs,  or 
gencagenesis,  as  Quatrefages  proposes  to  call  it.  Fissiparity,  or 
the  spontaneous  division  of  the  body  into  parts  that  become 
developed  into  complete  zooids,  is  one  form  of  gencagenesis.  It 
has  been  observed  hi  Myrianida,  Autolytus,  and  Filograna.  The 
separated  zooid  consists  either  of  the  individualization  of  a  por- 
tion of  the  parts,  or  of  newly -formed  parts,  or  of  a  combination 
of  the  two.  In  Syllis  arnica  (better  known  by  the  name  it  long 
retained,  8.  monolifcra),  the  second  mode  occurs  ;  in  Protula 
dysteri  the  third  mode  obtains ;  and  in  Exogonc  gemmifera  the 
mode  of  reproduction  is  by  true  gemmation.  In  a  species  of 
Syllis  observed  by  Vaillant  there  is  yet  another  mode  of  repro- 
duction. 

In  animals  possessing  such  powers  as  these  we  should  naturally 
look  for  great  reparative  faculties,  but  it  is  only  recently  that 
any  facts  have  been  brought  forward  to  confirm  this  supposition. 
Van  Beneden  has  seen  a  Serpula  reproduce  the  greater  part  of 
its  body.  Similar  facts  have  been  recorded  of  Phoronis.  Species 
of  Marphysa  frequently  reproduce  their  hinder  segments,  and  it 
seems  evident  that  the  restoration  of  lost  parts  is  frequent,  since 
many  individuals  are  always  to  be  found  with  a  greater  or  less 
number  of  the  hinder  rings  lighter  and  narrower  than  those  of  the 
rest  of  the  body.  These  light  coloured  rings  are  of  recent  forma- 
tion, and  have  doubtless  replaced  others  which  have  been  lost.  It 
is  not  unlikely  that  the  hinder  rings  are  occasionally  snipped  off 
by  enemies  when  the  annelid  is  retreating  into  its  gallery.  But 
it  has  been  well  established  that  they  are  thrown  off  by  a  spon- 
taneous rupture.  The  mode  of  disruption  is  remarkable.  It 
constantly  occurs  in  the  interior  of  a  segment,  at  the  level  of  an 
inter-annular  septum.  The  rupture  also  occurs  in  the  longi- 
tudinally fibred  muscles.  Sometimes  they  only  are  broken,  and 
the  transversely  fibred  muscles  above  them  simply  show  a 
depression.  At  the  point  of  rupture  the  muscular  fibres  are 
disaggregated,  and  look  like  the  ends  of  a  cord  broken  by  strong 
tension.  The  subcutaneous  layer  and  skin  are  then  parted,  and 
their  free  ends  contract,  and  cohere  together  by  contact,  so  as  to 
enclose  the  ruptured  parts.  After  a  while  the  parts  necessary  to 
the  completion  of  each  zooid  are  developed.  The  earth-worm 
acquires  a  head  on  the  posterior  half  when  bisected.  Little  is 
known  as  to  whether  annelids  do  or  not  multiply  their  segments 
throughout  the  whole  of  their  existence,  and  whether  they  live 
one  or  many  years.  These  latter  points  could  easily  be  settled  by 
some  of  our  local  naturalists'  field  clubs,  who  would  direct  the 
attention  of  members  to  the  sedentary  species. 

The  annelids  are  the  counterparts  of  the  Lumbricidm  and 
Naides.  The  former  are  marine  ;  the  latter  are  freshwater  and 
terrestrial.  In  going  from  high- water  mark  seaward  the  Aricem 
appear  first ;  then  Aphroditea,  Nereidea,  Arenicolea,  and  Eunicea. 
The  Glycerea  and  Glymenea  occur  in  the  lowest  zones.  Most 
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annelids  are  mud  and  sand  dwellers.  They  especially  frequent 
the  flats  between  high  and  low-water  marks.  One  species,  how- 
ever, Sabella  saxicava,  is  peculiar  amongst  its  class  for  riddling 
t  galleries  in  hard  limestones.  The  richest  habitats  are  where  sand 
and  mud  are  mixed  in  the  proper  proportion,  so  as  to  give  the 
material  a  certain  solidity  without  being  too  tenacious  to  be 
readily  penetrated  by  these  creatures.  The  prairies  of  Zostcra 
are  rich  fields  ;  the  phytophagous  species  delight  to  feed  upon  it, 
and  those  with  carnivorous  propensities  follow  after  the  plant- 
eaters  in  order  to  prey  upon  them.  The  slopes  of  certain  rocks 
are  also  richly  inhabited  by  certain  species.  A  few  forms,  such 
as  Eunice  gigantea,  E.  Rousseaui,  Torrea  vitrea,  and  Heteronereis, 
are  pelagic  ;  but  even  these,  it  is  believed,  resort  to  the  shores 
for  the  purposes  of  reproduction,  since  the  fertile  individuals  are 
always  found  near  low-water  mark.  It  is  probable  that  all  the 
species  make  a  partial  migration  seaward  during  cold  weather, 
since  they  are  rarely  found  in  winter  in  the  places  where  they 
most  abound  in  summer.  Direct  observations  are,  however,  re- 
quired to  ascertain  whether  the  annelids  have  or  have  not  the 
migratory  habits  suggested.  The  way  in  which  the  galleries  are 
drilled  in  the  sand  is  curious.  It  is  done  by  puffing  out  the 
proboscis  against  the  sand  ;  by  propelling  into  it  the  fluid  from 
the  general  cavity  of  the  body  ;  the  space  formed  is  generally 
wider  than  the  body,  so  that  the  creatures  can  readily  advance  to 
make  another  push.  As  the  operation  is  repeated  rapidly,  the 
rate  of  progress  is  considerable.  In  many  instances  the  gallery 
is  temporary  only  ;  but  some  species  consolidate  their  sides  and 
make  habitual  use  of  them  in  passing  from  one  point  to  another. 
It  is  not  known  how  the  Sabella  saxicava  bores  its  way  through 
limestone  ;  but  the  probability  is  that  it  is  done  by  some  me- 
chanical operation,  since,  if  a  solvent  were  employed,  the  walls 
would  be  rough  and  corroded,  whereas  they  are  remarkable  for 
their  regularity  of  form  and  smoothness  of  surface.  Mr.  Eay 
Lankester,  however,  has  pointed  out  that  the  Polydora  ciliata  of 
the  English  coast  also  bores  its  habitation.  In  this  instance,  the 
facts  tend  rather  to  support  the  chemical  view,  since  the  indi- 
viduals always  select  calcareous  rocks,  neglecting  those  of  a  non- 
calcareous  nature  ;  and  since  specimens  of  the  annelids  give  a 
decided  acid  reaction  when  placed  on  litmus  paper.  He  ad- 
duces the  smoothness  of  the  galleries  as  a  fact  in  favour  of 
chemical  action.  There  is  no  perceptible  difference  between  the 
mud-frequenting  and  the  boring  individuals  of  Polydora  ciliata  ; 
but  it  is  suggested  that  future  research  may  indicate  that  two 
species  were  confounded  under  this  name.  This  paper  elicited 
from  Dr.  Mcintosh  a  reply,  in  which  he  shows  that  Polydora 
ciliata  constructs  its  dwelling  in  non-calcareous  rocks,  and  gives 
details  respecting  all  the  other  British  species  of  boring  worms. 
Many  species  construct  tubes,  which  are  in  general  characteristic 
of  the  species  or  genera.  Those  of  Serpula  are  not  so  distinctive, 
so  that  in  this  group  they  do  not  afford  reliable  diagnoses. 

With  respect  to  the  geographical  distribution  we  are  not  in  a 
position  to  go  into  details  ;  but  it  may  be  said  that  no  sea  is 
without  its  representative  of  every  order,  and,  indeed,  many  of 
the  larger  genera  are  cosmopolitan  in  their  range.  At  present  it 
would  seem  that  annelids  do  not  present  that  localization  of 
groups  in  definite  areas  which  is  so  marked  in  other  classes. 
Combined  with  this,  however,  we  have  a  remarkable  restriction 
in  the  range  of  the  species,  so  that,  according  to  Quatrefages,  there 
are  no  species  common  to  two  continents,  two  hemispheres,  or 
the  two  seas  of  the  same  continent.  Sometimes  there  is  a  total 
change  of  species  within  a  very  short  range.  Thus,  to  cite  one 
example,  the  annelids  on  the  oceanic  shores  of  France  are  specifi- 
cally distinct  from  those  which  tenant  the  Mediterranean  coast  line. 
There  are  exceptions,  but  they  are  accounted  for  by  currents 
having  transferred  stray  specimens  from  one  region  to  another. 
There  is  no  relation  between  locality  and  degrees  of  organisation ; 
and  hence  there  is  a  general  equality  of  organisation  in  annelids 
all  over  the  globe.  The  nature  of  the  habitat,  however,  has  a 
marked  influence  ;  since  calcareous  coasts  possess  but  few  genera 
and  species,  while  granitic  or  schistose  shores  abound  in  both. 

We  next  enter  upon  the  subject  of  classification.  The  most 
generally  accepted  arrangement  has  been  that  proposed  by  Griibe 
in  1851 ;  but  it  is  not  unlikely  that  the  arrangement  recently 
put  forth  by  Quatrefages  will  be  adopted  by  many  students  of 
the  group.  The  difference  between  the  two  plans  appears  at  first 
sight  to  be  much  greater  than  it  actually  is.  It  is  true  that  they 
are  drawn  up  upon  different  principles,  but  in  the  main  the 
results  are  not  totally  different.  Indeed  the  relative  position  of 
the  genera  and  families  is  much  the  same  in  Griibe  as  in  Quatre- 
fages. Nevertheless,  there  are  differences,  and  some  of  these  are 
highly  important  from  a  classificatory  point  of  view.  They 


mostly  arise  from  the  groups  being  estimated  differently  by  the  two 
authorities.    The  following  is  an  outline  of  Griibe's  arrangement. 

I.  Appendiculata  Polyciueta. 


A.  Rapacia. 

Aphroditea. 

Amphinomea. 

Nephthydea, 

Glycerea. 

Phyllodocea. 

Lycoridea. 

Amytidea. 

Eunicea. 

Ariciea. 

II.  Gymnocopa. 
Tomopteridea. 

III.  Onychophora. 
Peripatea. 

IV.  Olicochjeta. 
Lumbricina.  Naidca. 


B.  Limivora. 
Syllidea. 
Chcetopterea. 
Phcrwiea. 
Maldania. 
Opheliacca. 
Tdcthusa. 
Terebellacea. 
Ilermellacea. 
Serpulacea. 

V.  Discophora. 

Hirudinacea. 
Clcpsinea. 
Branchiobdellca. 
Acanthobdellea. 


In  Quatrefages'  system  the  class  Annelida  comprises  the  orders 
Dorsibranchiata  and  Tubicola  only  of  Cuvier,  and  the  orders 
Polychceta  and  Gymnocopa  of  Griibe.  Quatrefages  attaches  great 
importance  to  the  definition  and  limitation  of  families,  as  he 
considers  them  to  be  the  key-note  of  all  classifications.  They 
are  in  the  main  nothing  more  than  the  genera  of  Linnams  more 
accurately  defined.  Especial  care  is  taken  to  form  a  decided 
opinion  as  to  which  family  a  genus  belongs,  but  in  many  cases 
the  genera  have  not  been  sufficiently  described,  and  these  are 
set  apart  by  themselves  as  being  doubtfully  placed.  In  the 
formation  of  orders  and  sub-orders  he  has  been  guided  by  the 
following  considerations  : — It  is  absolutely  necessary  to  take  all 
the  characters  into  account,  since  the  annelids  present  a  surprising 
amount  of  variation.  The  Jussieuan  system  of  classifying  is 
considered  to  be  better  than  the  Cuvierian.  Cuvier  looked  for 
his  characters  in  the  organs  of  the  most  important  functions  ;  and 
this  required  the  assumption  that  every  function  is  performed 
by  a  special  organ,  which  is  far  from  being  the  case  amongst 
invertebrates.  The  Cuvierian  plan  answers  well  for  vertebrates, 
but  is  inapplicable  to  the  invertebrates.  The  annelids  afford 
abundant  evidence  of  this.  Cuvier,  for  instance,  attached  the 
greatest  importance  to  the  respiratory  organs  ;  but  there  are 
whole  groups  without  branchias  wliich  are  evidently  nearly 
allied  to  others  wliich  have  them.  Jussieu  proceeded  by  way  of 
observation,  and  he  considered  those  characters  most  essential 
which  spread  over  the  largest  specific  area. 

An  annelid  is  essentially  formed  of  repetitive  segments,  having 
feet  armed  with  retractile  and  exsertile  sette.  The  most  im- 
portant characters,  then,  are  the  modifications  of  this  general 
type.  In  one  group  we  find  annelids  in  which  all  the  segments 
have  a  general  resemblance.  This  forms  his  order  Erraticw. 
It  comprises  the  Errantes  of  Milne-Edwards  and  the  Rapacia  of 
Griibe,  with  the  addition  of  the  Ghlorcemea  and  Polyophthalmea 
families.  In  the  second  group  the  segments  are  dissimilar,  so 
that  the  body  is  marked  out  into  distinct  regions.  This  group 
constitutes  the  order  Sedentaria.  It  corresponds  to  the  Tubicola 
of  Cuvier  and  the  Limivora  of  Griibe.  Quatrefages  assigns  to  it 
some  genera  which  are  usually  placed  amongst  the  Errantes,  and 
also  the  Tomopteridea. 

Each  order  has  its  sub-orders.  In  most  Erraticce  all  the  seg- 
ments are  similar,  but  in  some  there  are  two  kinds  of  segments, 
and  these  are  repeated  two  and  two  over  the  greater  length  of  the 
body.  The  first  form  the  Erraticce  proper,  the  second  the  Erraticce 
aberrantes.  In  the  Sedentaria  there  is  a  small  group  which  do  not 
have  a  distinct  demarcation  of  the  body  into  regions.  These  are  the 
Sedentaria;  aberrantes,  while  the  others  are  the  Sedentarice  proper. 

In  forming  his  families  he  has  had  regard  to  both  internal  and 
external  characters ;  but  in  his  table  the  latter  only  are  indicated 
for  the  sake  of  convenience.  The  armature  of  the  mouth  ;  the 
absence  or  presence  of  branchia3 ;  the  position  and  form  of  these ; 
the  absence  or  presence  of  certain  cephalic  and  pedal  appendages ; 
the  modifications  in  the  form  of  such  appendages,  have  all  been 
employed,  and  their  relative  importance  is  indicated  by  the  order 
in  wliich  they  are  mentioned.  The  Erraticoz  proper  is  composed 
of  13  families.  Of  these,  1,  viz.,  the  Polyophthalmea,  is  quite  ex- ' 
ceptional  in  having  a  cephalic  rotary  organ  of  locomotion.  The 
remaining  12  represent  the  essential  characters  of  the  sub-order. 
They  are  readily  divided  into  2  groups,  based  upon  the  character 
of  the  buccal  armature.  In  the  one»group  are  the  Eunicea  and 
Lumbrinerea,  in  the  other  the  remaining  10  families.    In  the 
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first  group  the  stomatogastric  nervous  system  originates  in  the 
brain,  while  in  the  second  it  arises  from  the  connective  part  of 
the  ganglionic  chain.  The  digestive  apparatus  also  differs 
markedly  in  the  two  groups.  The  10  families  with  the  simple 
buccal  armature  form  •well-marked  secondary  groups.  The 
Glijcerea  form  one  :  in  it  the  head  seems  to  be  a  miniature  repe- 
tition of  the  body  in  being  composed  of  a  great  number  of  seg- 
ments. Accompanying  this  are  other  interesting  morphological 
peculiarities,  such  as  distinct  blood  globules,  branchiae  of  peculiar 
structure,  almost  entire  absence  of  inter-annular  septa,  &c.  The 
other  9  families  form  2  groups,  characterised  by  the  presence  of 
branchiae  in  the  one,  and  their  absence  in  the  other.  A  parallel 
case  occurs  amongst  the  Erraticce  with  complicated  buccal  appa- 
ratus. In  these,  however,  the  absence  of  branchiae  is  an  organic 
simplification  coinciding  with  others  acting  on  the  vascular 
system  ;  otherwise  the  general  type  remains  unaltered.  The 
Lumbrinerea  are  in  fact  degraded  Eunicea.  In  the  Erraticce  with 
simple  buccal  armature  this  is  not  the  case.  The  Nereidea  are 
not  degraded  Nephthydea,  since  the  first  is  superior  in  some 
respects  to  the  second,  and  in  no  respect  inferior.  Amongst  the 
Erraticce  with  complicated  buccal  armature,  the  branchiated  family 
is  the  more  highly  organised  ;  but  amongst  the  Erraticce  with 
the  simple  buccal  armature  one  at  least  of  the  non-branchiated 
families  has  the  superiority.  This  is  an  example  of  what 
Quatrefages  means  by  corresponding  terms.  The  Erraticce  with 
complex  buccal  armature  form  a  natural  group,  since  the  type 
remains  the  same,  although  it  may  be  well  developed  in  some 
and  ill  developed  in  other  genera.  In  the  branchiated  group 
the  form  and  position  of  the  branchiae  vary,  without  being  accom- 
pairied  by  other  differences  in  other  systems.  But  amongst  the 
Erraticce  with  simple  buccal  armature  the  slightest  variation  in 
the  respiratory  system  is  associated  with  the  most  important 
differences  in  almost  every  other  system,  even  the  nervous. 
The  composition  of  the  brain,  the  mode  of  distribution  of  the 
principal  nerves  are  quite  exceptional  in  Nephthys,  which  in  other 
respects  resembles  the  Nereids.  The  Nerinea  have  a  double 
abdominal  nervous  chain,  and  in  this  respect  resemble  the 
most  characteristic  Sedentaria.  The  Girrhatulea,  on  the  other 
hand,  have  the  abdominal  ganglions  fused  into  a  single  band, 
which  reminds  one  of  the  same  parts  in  Clymene.  In  short  this 
group  has  characters  which  form  the  basis  of  many  distinct 
secondary  types.  A  similar  heterogeneity  is  met  with  amongst 
the  abranchiate  division.  The  family  Syllidea  presents  a  striking 
example  of  degradation  of  structure  with  unity  of  type.  It 
varies  more,  perhaps,  than  all  the  rest  of  the  class,  and  it  alone 
presents  examples  of  some  of  the  most  interesting  physiological 
phenomena,  such  as  geneagenesis. 

Of  the  15  families  comprising  the  order  Erraticce,  7  have, 
and  8  have  not,  branchiae.  The  great  majority  both  of  fami- 
lies and  species  are  abranchiate ;  and  the  genera,  with  the 
largest  number  of  species,  are  abranchiate.    Polynoe,  with  77 


species,  and  Nereis,  with  81  species,  being  conspicuous  examples. 
Of  the  11  families  of  Sedentarice,  8  have,  and  3  have  not, 
branchiae.  The  latter  consist  of  the  Chcetopterea,  Tomopterea,  and 
Ciymenea,  of  which  2  are  poor  in  species  ;  while  the  genera 
most  abundant  in  species  occur  in  the  branchiate  group,  such  as 
Tcrcbclla  and  Serpula.  In  the  two  orders,  the  branchiae  are  some- 
times on  the  head,  and  sometimes  on  the  body  ;  but  only  one 
family  (CJilorcemea)  amongst  the  Erraticce  has  them  on  the  head, 
while  amongst  the  Sedentarice  the  branchiae  are  cephalic  in  most 
families.  Chlorcemea  is,  however,  a  true  aberrant  group.  Quatre- 
fages' reasons  for  thus  differing  from  most  previous  authors  as  to 
the  position  of  Chlorcemea  are  these.  This  family  unquestionably 
has  some  resemblance  to  the  Sedentarice,  and  it  is  also  admissible 
that  Arenicolea,  Ophcliea,  and  Ariciea,  approach  somewhat  to  the 
Erraticce.  But  these  resemblances  are  due  to  analogy,  and  not  to 
affinity.  The  Chlorcemea  represent  the  Sedentarian  type  amongst 
the  Erraticce,  and  the  Ophcliea  represent  the  Erraticce  amongst  the 
Sedentarice.  There  is  a  sort  of  reciprocity  between  the  two  orders. 

Nereidea  is  one  of  the  most  natural  families.  It  consists  of  the 
Lycastis  and  Nereis  of  old  authors,  which  form  a  distinct  group 
from  the  Heteronereis  and  Nereilepas  added  more  recently.  The 
law  of  repetition  undergoes  a  change  here.  Heteronereis  presents 
two  well-marked  regions,  nevertheless  it  belongs  to  the  Erraticce, 
and  not  to  Sedentarice.  The  genus  has  the  true  Nereid  structure, 
both  internally  and  externally.  The  anterior  feet  resemble  those 
of  Nereids,  even  in  the  minutest  details,  and  are  adapted  for 
walking.  The  posterior  feet  are  modified  so  as  to  adapt  them 
for  swimming  ;  but  they  nevertheless  preserve  the  family  form. 
They  are  precisely  like  the  anterior  feet,  but  are  complicated  by 
additional  accessory  parts.  With  this  exception,  all  the  segments 
are  alike.  So  that  the  regional  distinction  depends  upon  super- 
ficial unimportant  characters,  and  is  not  a  reflex  of  the  general 
typical  form.  The  reciprocal  of  this  occurs  in  Terebellea  and  Ser- 
pulea ;  the  Heteroserpulce  and  Heteroterebellce  are  examples.  The 
appearances  result  from  pedal,  not  typical,  modifications. 

Corresponding  terms  are  represented  amongst  the  genera,  as  for 
instance  in  Syllidea,  where  group  after  group  repeats  the  absence 
or  presence  of  frontal  lobes,  the  same  number  of  antennae,  ten- 
tacles, eyes,  &c.  These  groups  are  analogues,  or  the  corresjiond- 
ing  terms  of  each  other.  This  feature  is  also  well  marked  in 
Nereidea.  Reciprocal  terms  are  also  present  in  families  and  tribes. 
Thus  the  Sabellce,  with  calcareous  tubes,  form  an  exception  to  the 
general  character  of  their  type,  and  so  far  approach  the  Serpula 
type.  Authors  have  accordingly  placed  Protula  amongst  the 
Serpulea,  whereas  the  organization  of  its  species  plainly  shows 
that  the  genus  belongs  to  the  Sabella  type.  Again,  Filograna 
resembles  the  Sabella  type  in  having  no  operculum,  nevertheless 
it  essentially  belongs  to  the  Serpula  type.  It  will  be  noticed 
that  similar  characters  are  regarded  as  of  dissimilar  value  in  dis- 
similar groups.  This  is  a  prominent  feature  in  Quatrefages' 
classification.    The  following  are  the  tables  above  referred  to  : — 


Regions  of  the 
body  similar. 


OltDER  I. 
ANNELIM3 

Erraticje. 


Segments  J  With  elytra 
similar.     \  No  elytra 


CLASS  ANNELIDA. 
(2  Orders;  4  Sub-orders;  26  Families.) 

SUB-ORDER  I. — ERRATICE  ABERRANTES. 


Sub-order  II. — Erratic^?  proprite. 


II.  Segments  / 
dissimilar. 


No  rotary 
apparatus. 


Buccal  armature  complex. 

(  r 


Head  of 
ordinary 
form. 


True 
branchiae. 


No  true 
branchiae. 


Branchia) 
somatic. 


{Branchiae 
No  branchiae 
("  Arborescent 

\  Cirrhiform  f  Shc 


l_Branchiu3  cephalic 
f  Jaws,  one  pair;  denticles 

'  Jaws  seldom  present, 
sometimes  denticles, 
never  both. 


Order  II. 
Annelida 
Sedentarle. 


Head  conical,  composed  of  distinct  segments 
A  rotary  apparatus  

{  Sub- order  III. — Sedentarije  ABERRANTES. 

Segments  of  one  or  more  regions  very  dissimilar  to  each  other  .... 

Sub-order  IV. — Sedentarije  proprlsj. 
Segments  of  one  or  more  regions  always  similar  or  subsimilar  to  each  other. 

No  branchiae. 


(  No  true  tentacles 
|  True  tentacles  . 
Elongated,  filiform     .  . 

(  Cirrhi     (  ^0SiS,  not 
1    .     ,      <  exsertile 
simple.    j  pr  exgertile  ■ 

\  Cirrhi  lamellar 


Families. 
Aphrodiica. 
Palmyrea. 

Eunicea. 

Lumbrinerea. 

Amphinomca. 

Nephthydea. 

Nerinea. 

Cirratulea. 

Cltloramca. 

Nereidea. 

Syllidea. 

Hesionea. 

Phyllodoeea. 

Glycerea. 

Polyophthalmca. 

Chcetopterea. 


!No  seta?  on  feet 
Setae  on  all,  or  almost  all,  the  feet 


Branchiae. 


Somatic 
branchiae. 


Tv„„.-         i  ("Arborescent   

ol  ,w^t,oT    I  (  No  prehensile  cirrhi.  /  Kami  indistinct 

oi -only  ab-"l  Cirrhiform  or  )  No  tentacles.           (  Kami  distinct  . 

j„,„5.,„i  laciniate.       J  Tentacles  

domillaL  Prehensile  cirrhi        .       .       .  . 


Thoracic  exclusively   {  Operculum  formed  of  set* 


Cephalic  branchiie 


operculum 


Tomopieridt  a. 

Ciymenea. 

Arenicolea. 

Ophcliea. 

Ariciea. 

Lcucodorca . 

PLcrmcllea, 

Pectinarra. 

Terebellea. 

Serpulea. 


81 


ANNELIDA. 


ANNELIDA. 


82 


Family  I.    Aphroditea  (15  genera). 

L  Elytra  dorsal. 

A.  Elytra  confined  to  some  of  the  feet. 

a.  No  dorsal  cirrhi        .       .       .1.  Pholoe. 

b.  Dorsal  cirrhi. 

*  Dorsal  cirrhi  alternating  with 
the  elytra, 
a.  Jaws  none,  or  rudimentary. 

a.  Hairs  on  the  feet        .    2.  Aphrodite. 

b.  No  hairs  on  the  feet. 

**  3  antennse     .       .    3.  Hermione. 
ft  2  antennas         .    .    4.  Milnesia. 
Jaws  corneous        .       .    5.  Polyodontes. 

a.  4  antennae. 

b.  3  antennas. 

**  Pseudobranchial  tu- 
bercles .       .    .    6.  Acolites. 

(1)  Elytra  all  along 

the  body       .    7.  Polynoe. 

(2)  Elytra  leaving 

the  posterior 
part  of  the  body 

uncovered     .    8.  Lepidonotus. 

c.  2  antennae  .       ...    9.  Iphione. 
f  Dorsal  cirrhi  on  all  the  feet. 

a.  Elytra  covering  the  whole 
body. 

a.  3  antennae  .       .       .10.  Sthenelais. 

b.  2  antennae     .       .    .11.  Sigalion. 

c.  1  antenna  .       .       .12.  Psammolyce. 
f}.  Elytra  leaving  the  pos- 
terior part  uncovered  .  13.  Hemilepidia. 

B.  Dorsal  elytra  on  all  the  feet     .  14.  Pelogenia. 
II.  Elytra  dorsal  and  abdominal     .       .  15.  Gastrolepidia. 
Genera  incertce  sedis  2  :  Hermenia ;  Eumolphe. 

Family  II.    Palmyrea  (4  genera). 

I.  Segments  not  numerous. 

A.  Feet  biramose. 

a.  1  antenna  .       .       .    .    1.  Palmyra. 

b.  3  antennae  .       .       .       .2.  Chrysopetalon. 

B.  Feet  uniramose  .       .       .    .    3.  Paleanotus. 
II.  Segments  numerous  .       .       .       .4.  Bhaivania. 

Family  III.    Eunicea  (4  genera). 

I.  Antennae  5. 

A.  Tentacles  1.  Eunice. 

B.  No  tentacles     .       .       .       .2.  Marphysa. 

II.  Antennae  7. 

A.  Tentacles  3.  Diopatra. 

B.  No  tentacles    .       .       .       .4.  Onuphis. 

Family  IV.    Lumbrinerea  (8  genera). 

I.  Antennae  wanting. 

A.  No  dorsal  cirrhus        .       .    .    1.  Lumbrinereis. 

B.  With  a  dorsal  cirrhus      .       .    2.  Notocirrus. 
II.  Antenna  single. 

A.  No  dorsal  cirrhus       .       .    .    3.  Blainvillea. 

B.  With  a  dorsal  cirrhus      .       .    4.  Nematonere'is. 
III.  Antennae  2  5.  Oenone. 

IV  Antennae  3. 

A.  Head  free       .  .       .       .6.  Lysidice. 

B.  Head  concealed  .       .       .    .    7.  Aglaura. 
V.  Antennae  5       .    _  .  .       .       .8.  Plioceras. 

Genus  incertce  sedis :  Zygolobus. 

Family  V.   Amphinomea  (7  genera). 

I.  Feet  biramose. 

A.  With  antennae  and  tentacles. 

a.  Branchite  pinnatifid  .    .    1.  Chloe. 

b.  Brancliiae  arborescent  .       .    2.  Amphinome. 

c.  Branchiae  cirrhiform  .    .    3.  Linophera. 

B.  With  one  antenna    .       .       .4.  Euphrosyne. 

II.  Feet  uniramose. 

A.  With  antennae  and  tentacles    .    5.  Hipponoe. 

B.  Antennae  and  tentacles  wanting. 

a.  Branchiae  in  rows       .       .    6.  Lophonota. 

b.  Branchiae  in  groups       .    .    7.  Vidymobranchu?. 
Genera  incertce  sedis  2  :  Aristenia  ;  Cryptonotus. 

NAT.  HIST.  DIV. — SUP. 


Family  VI.    Nephthydea  (3  genera). 
I.  Head  bearing  antennae. 

A.  Antennae  4  1.  Ncp>hthys. 

B.  Antennae  2  2.  Portelia. 

II.  Antennae  wanting       ....    3.  Diplobranchus. 

Family  VII.    Nerinea  (6  genera). 
I.  Feet  biramose. 

A.  Feet  without  cirrhi. 

a.  No  uncini  l.  Nerine. 

b.  Uncini  present      .       .      .2.  Uncinia. 

B.  Feet  bearing  cirrhi. 

a.  Inferior  cirrhi  only    .       .    .    3.  Aonis. 

b.  Inferior  and  superior  cirrhi. 

*  No  eyes      .       .       .       .4.  Malacocera. 

t  Eyes  present  .  .       .    .    5.  Colobranchus. 
II.  Feet  uniramose          .       .       .       .6.  Pygospio. 

Genera  incertce  sedis  2  :  Pygophyllum  ;  Glytia. 

Family  VIII.    Cirratulea  (6  genera). 
I.  Branchiae  on  nearly  all  the  segments. 

A.  Branchiae  both  pedal  and  dorsal. 

a.  The  two  sorts  of  branchiae  ap- 

pearing at  the  same  time    .    1.  Girratulus. 

b.  Pedal  brancliiae  preceding  the 

dorsal  2.  Audouinia. 

B.  Pedal  brancbia)  only    .       .       .3.  Girrinereis. 
II.  Branchiae  on  the  anterior  segments 

only. 

A.  No  tentacles  4.  Dodecacercea. 

B.  One  pair  of  tentacles    .       .       .5.  Heterocirrus. 

C.  Three  pairs  of  tentacles  .       .    .    6.  Nagaranseta. 

Family  IX.    Chlor^emea  (5  genera). 
I.  Body  covered  with  hairs       .       .       .1.  Clilorcema. 
II.  Body  without  hairs,  or  with  very  short  hairs. 

A.  Head  protected  by  setae. 

a.  All  the  feet  biramose. 

*  Head  very  distinct  ...  2.  Siphostomum. 
t  Head  indistinct   .       .       .    .    3.  Pherusa. 

b.  Only  the  fore-feet  biramose       .    4.  Lophiocephala. 

B.  Head  entirely  uncovered .       .       .5.  Brada. 

Genera  incertce  sedis  4:  Spinther;  Flemingia ;  Sty- 
laroides  ;  Tecturella. 

Family  X.    Nereidea  (4  genera.) 
I.  Body  forming  one  region. 

A.  Feet  uniramose       ....    1.  Lycastis. 

B.  Feet  biramose    .       .       .       .    .    2.  Nereis . 
II.  Body  forming  two  regions. 

A.  All  the  setae  like  those  of  Nereis   .    3.  Nereilepas. 

B.  Part  or  the  whole  of  the  setae  remi- 

form    ......    4.  Heteronereis. 

Genera  incertce  sedis  2  :  Micronereis ;  Zothea. 

Family  XL    Syllidea  (31  genera). 
I.  Feet  moveable. 

A.  With  dorsal  and  abdominal  cirrhi. 
a.  No  tubercles  on  the  body. 

*  Gizzard  armed. 

.  4  antennae. 

a.  12  tentacles      .       .    .    1.  Syllidia. 

b.  No  tentacles  .  .2.  Prionognathuk 
0.  3  antennae      .       .       .    .    3.  Gnathosyllis. 

**  Gizzard  unarmed. 

a.  Head  and  buccal  segment  distinct. 

a.  With  frontal  lobes. 

t  Antennae  5        .       .    4.  Pterosyllis. 
ft  Antennae  4  .       .    .    5.  Brania. 
ttt  Antennae  3. 

1.  Tentacles  8    .       .6.  Procoma. 

2.  Tentacles  4. 

Eyes  4   .       .    .    7.  Syllis. 

Eyes  6  .       .    8.  Ehlersia. 

3.  Tentacles  0       .    .    9.  Exogone. 
tttt  Antennae  2  .       .10.  Grubea. 

b.  No  frontal  lobes. 

t  Antennae  4. 

1.  Tentacles  16  .       .  11.  Kcfersteinlt. 

2.  Tentacles  0    .       .12.  Eucerastes. 
ft  Antennae  3. 

a 
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1.  Tentacles  4. 

Eyes  4  . 

EyesO      .       .  . 

2.  Tentacles  2 

3.  Tentacles  0 

P.  Head  and  buccal  segment  con- 
founded. 
a.  With  frontal  lobes. 

t  3  antennre  and  4  tentacles 
determinable    .       .  . 

(  8 

ft  Antennre  and  ten-  \ 
tacles    indetermi-  <  i* 
nable  /  „' 


13.  Autohjtus. 

14.  Trichosylli?. 

15.  Hcterosyllis. 

16.  Gossia. 


17.  Claparedia. 

18.  Cystoncreis. 

19.  Sphcrrosyllis. 

20.  * 
21. 
22. 
23. 
24. 


Oophylax. 
Isosyllis. 
Tfvylaci/phora. 
AmbliosylUs. 
Tetraglena. 


b.  No  frontal  lobes  :  an-  (  7.  . 
tenure  and  tentacles  <  5.  . 
indeterminable        ( 0.  . 
b.  With  tubercles  on  the  body     .    .  25.  Euryosyllis. 

B.  No  abdominal  cirrhi. 

a.  With  frontal  lobes  .       .       .26.  Sylline. 

b.  No  frontal  lobes. 
*  Antennae  3. 

o.  Tentacles  4         ,       .    .  27.  Myrianida. 
0.  Tentacles  2  .       .28.  Ioida. 

+  Antennae  2  .       .    .  29.  Microsyllis. 

C.  Neither  dorsal  nor  abdominal  cirrhi  30.  Schmardia. 
II.  Feet  immoveable  31.  Dujardinia. 

Genera  incertce  sedis  17  :  Polybostrichus ;  Sacconere'is ; 
Poh/nke  ;  Diplocerwa;  Photocharis ;  Macrochwta ;  Syllia; 
Crithida ;  Ayvisoceras;  Stcuwrocephalus;  Sigambra;  Dipln- 
tis  ;  Ephesia  ;  Sphwrodorum ;  Pollicita  ;  Aporosyllis ; 
Cirroccros. 


Family  XII.    Hesionea  (10  genera). 


I.  Feet 
A. 


umramose. 
Size  comparatively  large. 

a.  Segments  very  numerous 

b.  Segments  few. 

*  Antennae  4  . 
f  Antennse  2    .  . 
Size  small, 
a.  Antennae  4. 

*  Tentacles  14    .  . 
t  Tentacles  8  .       .  . 
%  Tentacles  6 


1.  Myriana. 


Ilcsionc. 
Fallacia. 


4.  Perihoca. 

5.  Psamathf. 

6.  Lopadorhyn- 

chus. 


II.  Feet 
A 
B. 


I.  Eves 
'  A. 


B. 

II.  Eyes 
A 
C. 


I.  Feet 
A 
B. 

II.  Feet 


7.  Podarlca. 

8.  Mania. 

9.  Pseudosyllis. 
10.  Gastalia. 
O.xydromus ;  Hali- 


1.  Kinbergia. 

2.  Eulalia. 

3.  Eracia. 


b.  Antennae  5. 

*  Tentacles  12. 
t  Tentacles  10  . 

biramose. 

.  Antennae  8  

Antennre  4       ....  . 
Genera  incertce  sedis  5  :  Pisionc  ; 
mctZe ;  Cirrosyllis ;  Orse'is. 

Family  XIII.    Piiyllodocea  (12  genera), 
of  ordinary  size. 
Feet  uniramose. 

a.  Antennre  5. 

*  Tentacles  10 
t  Tentacles  8 
t  Tentacles  6  . 

b.  Antennre  4. 

*  Tentacles  8  . 
f  Tentacles  6  . 
j  Tentacles  4  .  . 
§  Tentacles  2 

c.  Antennre  2      .       .  . 
Feet  biramose  .       .  . 

very  large. 

Feet  bearing  two  glandular  organs  10.  Alciope. 
Feet  with  a  single  glandular  organ. 

a.  Antennre  5.  .       .       .11.  Krohnia. 

b.  Antennre  0       .       .       .    .  12.  Torrca. 
Genera  incertw  sedis  2  ;  Eumcnia ;  Liocape. 

Family  XIV.    Gltcerea  (3  genera), 
biramose. 

.  Rami  approximate        .       .       .    L  Glycera. 

Rami  distant  2.  Goniada. 

uniramose  3.  Hemipoda 

Genera  incertw  sedis  2  :  Glycinde;  Probuscidia. 


4.  Phyllodocc 

5.  Carobia. 

6.  Eteone. 

7.  Lugia. 

8.  Macrophyllurn, 

9.  NotophyUum. 


1.  Clymene. 

2.  Leiocephalus. 

3.  Johnstonia. 

4.  Maldane, 

5.  Petaloproctus. 

6.  Ammocharcs. 

7.  Clymcnidia. 


8.  Areiiia. 


Family  XV.  Polyophthalmea  (1  genus,  viz.,  PtolyopMhahnw) 
Family  XVI.    Ch.etopterea  (1  genus,  Ghmtopterus). 

Genus  incertw  sedis:  Spiochcctopterus. 
Family  XVII.    Tomopteridea  (1  genus,  Tomopteris). 
Family  XVIII.    Clymenea  (10  genera). 

I.  Body  in  three  regions. 

A.  With  an  anal  funnel. 

a.  No  respiratory  caeca. 

*  Cephalic  plate  developed 
t  Cephalic  plate  none,  or  rudi- 
mentary      .       .       .  . 

b.  Respiratory  caeca  present 

B.  With  an  anal  plate. 

a.  With  a  ceyjhalic  plate  .       .  . 

b.  No  cephalic  plate    .  . 

C.  Neither  plate  nor  funnel  .       .  . 
II.  Body  in  two  regions. 

A.  Head  truncate  .... 

B.  Head  not  truncate. 

a.  Head  acute. 

*  Posterior  region  with  simple 

setae   

+  Posterior  region  with  uncini 

only  9.  Ancistria. 

b.  Head  club-shaped      .       .    .  10.  Glymenia. 
Genera  incertai  sedis  3  :  Gapitella  ;  Notonutstus  ;  Dasybranchus. 

Family  XIX.    Arenicolea  (2  genera). 
I.  Branchiferous  feet  consecutive       .       .1.  Arenicola. 

II.  Branchiferous    feet     separated    by  a-    2.  Ghorizo- 

branchiate  ones   branchus. 

Genera  incertw  sedis  2  :  Scalibregma  „;  Polyphysia. 

Family  XX.     Opheliea  (3  genera). 
I.  Feet  with  a  single  branchia. 

A.  On  the  middle  region    .       .       .1.  Ophelia. 

B.  Nearly  on  the  whole  body.       .    .    2.  1'ravisia. 

II.  Feet  with  several  branchire     .       .       .3.  Branchoscolex. 
Genera  incertce  sedis  3  :  Ophelina;  Ammotrypane ;  Sclerocheilus. 

Family  XXI.    Ariciea  (5  genera). 

I.  Proboscis  of  ordinary  form. 

A.  Lower  ramus  of  anterior  feet  bear- 

ing uncini. 

a.  No  antennre  ..... 

b.  With  antennre  

B.  Lower  ramus  of  anterior  feet  with 

simple  setae. 

a.  No  caruncle  

b.  Caruncle  present. 
II.  Proboscis  divided  into  foliaceous  lobes  . 

Genera  incertw  sedis  4  :  Magelona  ;  Gisela  ; 

mandura. 


1.  Aricia. 

2.  Orbinia. 


3.  Scoloplos. 

4.  Porcia. 

5.  Anthostomum. 
Theodisca;  Hcr- 


Family  XXII.    Leucodorea  (5  genera). 


II. 


Feet  different. 

A.  Feet  biramose. 

a.  Branchire -superior      .       .  . 

b.  Branchire  inferior 

*  Third  segment  abnormal  . 
f  Fifth  segment  abnormal  . 

B.  Feet  uniramose  .... 
Feet  similar  

Genus  incertce  sedis  :  Spio. 


1.  Leucodore. 

2.  Disoma. 

3.  Poly  dor  a. 

4.  Spione. 

5.  Spiophanes. 


Family  XXIII.    Hermellea  (3  genera). 
I.  Body  in  3  regions. 

A.  Operculum  with  3  rows  of  setae    .    1.  Hermella. 

B.  Operculum  with  2  rows  of  setre    .     2.  Pcdlasia. 

II.  Body  in  2  regions  3.  Centrocorone. 

Genera  incertw  sedis  2  :  Branchiosabclla ;  Uncinocheta. 

Family  XXIV.    Pectinarea  (2  genera). 

I.  Branchire  2  pairs  1.  Pectinaria. 

II.  Branchire  3  pairs  2.  Scalis. 

Family  XXV.    Terebellea  (11  genera). 
I.  Body  in  2  regions. 

A.  AVith  dorsal  branchiae. 


ANODON. 


ANORTHOS1TE. 
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,  ,       ,  .  (3  pairs   1.  Terebella. 

a.  Dorsal  branchiae  ar-  \  2  ^   2_  p/l  ^ 

borescent  |  i  },air    3.  j^. 

b.  Dorsal    branchiao  pecti- 

nated, median.     .       .       .4.  Terebellides. 

c.  Dorsal  branchiae  cirrhifoim. 

*  Buccal  cirrbi  simple  .  .  5.  Phenacia. 
•f  Buccal  cirrbi  pinnate       .    6.  Sabcllides. 

d.  Dorsal  branchise  cirrbiform  and 

pinnate   .       .       .       .  .    7.  Isolda. 

B.  No  dorsal  brancbise      .       .  .8.  Apneumea. 
II.  Body  in  one  region. 

A.  dorsal    branchise    ar-  j  3  pairs  .    9.  Heteroterebella. 

borescent  (  2  pairs  .  10.  Heterophyselia. 

B.  Branchise  cirrbiforrn    ,       .       .11.  Heterophenacia. 
Genera  incertoz  sedis  7  :  Rhytocephalas ;  Amphicte'is ;  P oly cirrus ; 

Sabcllina  ;  Anisomelas ;  Piratesa  ;  Lumara. 

Family  XXVI.    Serpulea  (21  genera). 
I.  Head  without  an  operculum. 

A.  Regions  distinct. 

a.  Tube  membranous. 

*  Brancbios  with  a  circular  base, 
o.  Cirrbi  free. 

a.  No  caudal  eyes    .       .    L  Sabella. 

b.  Caudal  eyes. 

L  Antenna?  present. 

With  a  collar       .    .  2.  Oria. 

AVithout  a  collar       .  3.  Amphiglena. 

2.  No  antennae     .       .  4.  Fabricia. 

13.  Branchial  cirri  united     .  5.  Chonea. 
f  Branchiae  with  a  spiral  base. 
a.  A  single  branchia  in 

spiral      .       .  G.  Spirogra/pha. 

(3.  Both  branchise  in  spiral  7.  Distylia. 
b.  Tube  calcareous. 

*  Branchise  with  a  spiral  base  8.  Protula. 
f  Branchise  with   a    circular  9.  Psygmo- 

base   branchus. 

B.  Regions  indistinct. 

a.  With  feet. 

*  Branchial  cirrhi  free. 

a.  With  barbules  .       .       .10.  Anambcea. 
&.  No  barbules    .  .11.  Amphicorine. 

+  Branchial  cirrhi  united    .    .  12.  Myxicola. 

b.  Without  feet. 

*  Branchise  with  barbules       .  13.  Gymnosoma. 
f  Branchise  without  barbules  .  14.  Phoronis. 

II.  Head  with  an  operculum. 

A.  Two  or  more  false  opercula  ,       .  15.  Filograna. 

B.  With  true  opercula. 

a.  Tube  completely  rolled  up      .  16.  &pirorbis. 

b.  Tube  more  or  less  sinuous. 

*  Two  symmetrical  opercula   .  17.  Codonytes. 
f  One  operculum. 

o.  Tube  free        .       .       .18.  Ditrupa. 
j6.  Tube  attached. 

a.  Branchise  with  circular 

base. 

1.  Operculum  corneous  19.  Serpula. 

2.  Operculum  corneo- 

calcareous  .       .  20.  Vcrmilia. 

b.  Branchiae  with  a  spiral 

base       .       .       .21.  Cymospira. 

Genera  incertce  sedis  5  :  Spiramella ;  Apomatus  ;  Spiroglypha ; 
Stoa ;  Vermiculum. 

ANODON  or  ANODONTA  [Naiads,  E.  C.  vol.  iii.  cols. 
1048 — 1055],  a  genus  belonging  to  the  family  of  river  mussels, 
or  Unionidce,  and  differing  but  little,  either  in  the  soft  or  the 
bard  parts,  from  Unio.  The  body  and  shell  are  of  a  long 
oval  shape ;  the  gills  are  flexuous,  and  the  labial  palps  are 
lanceolate.  The  shell  is  thin,  smooth,  and  somewhat  ventricose 
in  old  individuals :  the  teeth  on  the  hinge  line  are  rudimentary, 
and  the  lunule  is  slight  and  indistinct.  According  to  Bronn,  8 
tertiary  species  were  known  in  Europe  in  1860,  and  100  living 
species,  the  majority  of  which  (60)  occur  in  North  America;  while 
1  only  is  recorded  from  Northern  Europe,  and  1  from  Southern 
Europe.  The  other  species  are  distributed  through  the  tropical 
and  northern  parts  of  America  and  Asia.  It  may  well  be 
questioned  whether  all  these  forms  are  entitled  to  specific  rank; 
for  it  is  exceedingly  difficult  to  discriminate  the  species  in  this 


genus.  Jeffreys  regards  the  North  European  forms  as  belonging 
to  two  species,  viz.,  A.  cygnea,  and  A.  anatina,  both  of  which  occur 
in  England,  but  the  former  only  extends  into  Ireland  and  Scot  - 
land.  Their  habits  much  resemble  those  of  the  species  of 
Unio,  and  both  are  to  be  found  in  most  of  the  sluggish  flowing 
rivers  and  canals,  as  well  as  the  lakes,  canals^  and  ponds 
throughout  the  area  of  their  distribution.  A.  cygnea  ranges 
from  Siberia  to  the  Pyrenees,  and  occurs  in  the  upper  ter- 
tiary strata  of  England;  and  A.  anatina  extends  as  i'ar  south 
as  Sicily,  but  has  not  yet  been  recorded  in  the  English  ter- 
tiaries.  The  principal  dilierences  between  these  two  species 
consist  in  the  latter  having  a  smaller  but  proportionally  longer 
shell,  in  having  a  raised,  not  flat,  binge  line,  and  in  the  posterior 
side  sloping  away  abruptly,  and  not  gradually,  as  in  A.  cygnea. 
Five  or  six  species  occur  in  Algeria,  all  of  which  are  distinct 
from  those  of  Europe.  As  bearing  upon  the  possible  migration 
of  this  genus  into  England  from  the  south  and  east  parts  of 
Europe,  it  is  an  interesting  fact  that  a  sj^ecies  closely  allied  to 
A.  cygnea  has  been  recently  found  in  the  lower  Oligocene  shales 
at  Roth,  on  the  Rhone.  It  has  been  named  A.  prmdamissa 
by  Ludwig.  It  was  somewhat  larger  than  A.  cygnea;  the  aver- 
age specimens  of  the  latter  are  about  2-75  inches  long  and  5'35 
broad;  while  the  extinct  form  measured  3-l  inches  in  length, 
and  5'8  in  breadth.  There  are  some  doubts  as  to  the  occurrence 
of  this  genus  in  the  Palaeozoic  rocks;  but  one  species,  viz., 
A.  Jukesii,  has  been  recorded  from  the  upper  Old  Red  Sand- 
tone,  and  several  species  from  the  Carboniferous  and  Permian 
strata  of  Russia  and  Germany.  It  is  noticeable  that  amongst 
these  Palseozoic  forms,  those  from  the  more  southern  localities 
are  smaller  than  those  found  in  higher  latitudes:  in  other  words, 
the  Russian  species  are  smaller  than  the  German. 
ANOMGEPUS.   [Birds,  E.  C.  S.] 

ANORTHITE  is  a  mineral  belonging  to  the  Felspar  fanuly, 
and  having  a  composition  closely  resembling  that  of  Scapolite. 
It  differs  from  it  in  containing  magnesia,  potash,  soda,  and  oxide 
of  iron  amongst  its  ingredients,  which  have  replaced  a  small 
portion  of  the  lime.  It  has  many  of  the  physical  properties  of 
Scapolite,  but  is  somewhat  harder  than  it,  ranking  from  6  to  7 
in  the  scale  of  hardness.  It  includes  many  varieties,  amongst 
others  Amphodelite,  Bytownite,  Diploite,  or  Latrobite,  India- 
nite,  Lepolite,  Lindsayite,  Polyargite,  Rosellan,  Sundvilkite, 
and  Wilsomite.  It  has  been  found  in  hornblende,  syenite,  and 
the  greenstone  dykes,  traversing  the  limestone  of  Carlingford 
Mountain  in  Ireland;  in  cavities  in  the  old  lavas  of  Monte 
Somma ;  in  the  Faroe  Islands,  Java,  and  the  Ural  Mountains. 

ANORTHOSITE  is  the  name  given  to  a  group  of  rocks  which 
consist  almost  entirely  of  a  Felspar  containing  soda  and  lime,  and 
whose  cleavage  planes  are  not  at  right  angles  to  one  another.  They 
are  developed  in  remarkable  abundance  in  Canada,  where  they 
constitute  strata  many  thousand  feet  thick.  They  predominate 
more  especially  in  the  Upper  Laurentian  Series  of  rocks,  and  con- 
trast with  the  rocks  forming  the  Lower  Laurentian  Series  [Lau- 
rentian Rocks,  E.  C.  S.]  Foreign  minerals  are  few  and  far  from 
abundant.  Carbonate  of  lime  occurs  in  small  quantities:  quartz  is 
exceedingly  rare;  garnets  sometimes  occur  in  lines  which  mark  the 
planes  of  stratification;  a  brownish-black  mica  is  met  with  in  some 
of  the  granitoid  varieties;  hypersthene  is  characteristic  of  some  va- 
rieties; while  grains  and  lenticular  masses  of  ilmenite  are  in  places 
associated  with  a  green  augite  in  thin  interrupted  parallel  layers. 
Selecting  ten  specimens  of  felspar  as  representing  the  average 
composition  of  these  rocks,  we  find  that  they  contained: — 

Silica  56- 

Aluutina  27-30 

Lime  .     ' \r.,  }}  ^  h-  .!•>!»).  nn#m     j  9-42 

Soda         •<*  -jrti-a  ••'»«••«•<!-  .'•««  ii-   ■  if  ■  4'84 

Potash  -84 

Peroxide  of  iron,  and  volatile  matters    .       .       .    .  T60 

The  most  noticeable  features  are  the  comparative  abundance  of 
lime  and  soda,  and  insignificant  proportions  of  potash  and  per- 
oxide of  iron.  The  large  quantity  of  lime  in  these  old  rocks 
is  an  important  fact,  since  it  has  been  surmised  by  some  palaeon- 
tologists  that  the  rarity  of  the  remains  of  Mollusca  with  calca- 
reous shells,  and  the  predominance  of  Lingulce,  in  whose  shells 
carbonate  of  lime  is  an  unimportant  ingredient,  in  the  oldest 
fossiliferous  strata  of  most  countries,  is  connected  with  the 
small  quantity  of  lime  which  appears  to  have  been  present 
in  the  seas  of  the  period.  This  subject  is  referred  to  more 
particularly  elsewhere.  Anorthosites  occur  amid  some  of  the 
Silurian  strata,  but  nowhere  are  they  in  such  force  as  in  the 
North  American  area  of  the  Laurentian  Series. 

(Sir  W.  Logan,  Geology  of  Canada,  1863.) 
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ANTHRACONITE,  a  name  given  to  the  black  limestones,espe- 
cially  those  which  emit  a  fetid  odour  when  rubbed  [Marble,  E.G.] 

ANTHROPOLITES  [E.  C.  vol.  i.  col.  231].  Few  subjects 
have  been  more  voluminously  discussed  of  late  years  than  that 
of  the  antiquity  of  man.  The  evidence  bearing  upon  it  is  de- 
rived partly  from  the  position  of  human  bones  in  caves  and 
recent  strata  ;  but  in  a  still  greater  degree  from  other  phenomena. 
Amongst  them  may  be  mentioned  the  association  of  his  handi- 
work with  the  bones  of  animals  which  have  long  since  become 
extinct ;  the  present  variety  in  the  anatomical  structure ;  and 
the  material  characteristics  and  geographical  distribution  of  the 
numerous  races  of  mankind.  It  is  from  a  consideration  of  the 
rate  with  which  modifications  of  structure  occur :  languages  grow, 
flourish  and  decay  ;  peoples  and  nations  spread  themselves  over 
continents,  emerge  from  barbarism,  acquire  an  individualised 
character,  develope  civilisation,  and  vanish  into  obscurity,  as 
compared  with  the  present  state  of  mankind,  that  an  estimate  is 
formed  of  the  antiquity  of  man.  The  subject  is  far  too  wide  and 
extensive  to  be  discussed  here,  and  therefore,  the  reader  is  re- 
ferred for  supplementary  details  respecting  fossil  human  remains 
to  Man,  E.  C.  S. 

ANTHUS  [E.  C.  vol.  i.  col.  231,  232].  This  genus,  which  is 
nearly  allied  to  the  Larks,  agrees  with  Alauda,  in  having  species 
which  range  right  across  the  European  and  Asiatic  continents, 
which  species,  like  those  of  the  lark-group,  undergo  varietal  modi- 
fications in  different  geographical  areas.  Of  the  five  British  species 
mentioned  in  the  E.  C.  article,  probably  three  are  to  be  met 
with  in  the  far  East.  It  is  only  within  the  last  few  years  that 
Rock  Pipits  have  been  recorded  from  China,  and  in  most  instan- 
ces they  have  received  separate  specific  names. 

A.  agilis,  Sykes,  was  first  observed  in  India.  It  winters 
in  the  south  of  China,  and  during  the  summer  migrates  north 
into  the  northern  parts  of  the  same  coimtry,  especially  the 
Amoor-land,  and  to  Japan.  It  closely  resembles  A.  arbor  eus, 
and  is  probably  a  variety  of  that  species. 

A.  Blalcistoni,  Swinhoe.  This  species  is  founded  on  a 
specimen  captured  on  the  great  Chinese  river  Yang-tse.  It  is 
scarcely  to  be  distinguished  from  A.  obscurus.  The  describer 
says  of  it,  "  This  rather  closely  tallies  with  one  in  Mr.  Gould's 
collection  from  Ireland  ;  but  ours  has  a  whiter  face  and  cheek, 
and  the  pectoral  spots,  which  blend  away  obscurely  in  the 
Irish  skin,  are  in  ours  distinct  and  well  marked."  And  further 
on  he  admits  it  may  be  only  a  well-marked  race,  to  which  the 
British  form  may  be  found  occasionally  to  assimilate.  The 
difference  between  these  two  specimens  from  the  most  distant 
parts  of  the  same  great  continent,  from  localities  indeed  which 
are  thousands  of  miles  apart,  is  less  than  may  be  detected  in  the 
Dusky  Pipits  of  Ireland  alone.  It  is  extremely  probable  that 
when  a  series  of  specimens  from  China  and  the  west  of  Europe 
are  compared  together,  they  will  be  found  to  be  specifically 
identical.  At  any  rate,  a  species  founded  upon  such  trivial  dif- 
ferences, derived  from  the  comparison  of  two  individuals  only, 
can  only  be  regarded  as  provisional.  This  species  is  probably 
identical  with  the  Anthus  aquaticus  observed  by  Von  Schrenck 
in  Kamtchatka,  and  by  Schlegel  in  Japtan. 

A.  Richardi.  This  is  recorded  as  a  Chinese  bird  by  Swinhoe, 
under  the  name  of  Gorydalla  Richardi,  Vieillot,  who  has  the 
following  interesting  remarks  on  it : — u  I  have  a  very  large 
number  of  this  species,  shot  at  Amoy  and  elsewhere  in  China, 
Siam,  and  India.  It  is  in  South  China  a  winter  bird,  but  a  few 
remain  about  the  hills  to  breed.  I  found  a  few  on  the  Foochow 
hills  in  J  une  ;  these  were  smaller,  with  large  bills  and  eyes,  and 
darker  and  more  distinctly  marked  plumage.  I  sent  one  to  Mr. 
Blyth,  who,  under  the  impression  that  it  came  from  the  Philip- 
pines, christened  it  under  the  new  name  C.  infuscata.  But 
between  this  and  the  ordinary  winter  race  I  have  every  grada- 
tion of  form  and  plumage.  I  also  procured  in  spring,  at  Amoy, 
a  few  specimens  of  a  somewhat  smaller  pipit,  richly  washed 
with  oclireous  ;  this  is  Bonaparte's  species  G.  sinensis,  and  if 
correctly  identified  by  Mr.  G.  R.  Gray,  Anthus  thermophilus, 
Hodgson.  But  here  again,  in  my  large  series,  every  step  both 
in  form  and  colour  occurs  between  it  and  the  larger  paler  race. 
It  is  easy  to  conjecture  how  these  different  climatic  races  of  the 
same  bird  should  turn  up  at  one  spot.  For  the  island  of  Amoy 
by  its  position  affords  a  resting  place  to  vast  numbers  of  birds 
bound  on  widely  different  migrations  ;  and  the  different  groups 
of  the  Richard's  Pipit,  influenced  in  their  forms  and  tints  by  the 
greater  or  lesser  heat  of  their  birth-places  and  summer  resorts, 
and  doubtless  by  other  local  circumstances,  in  passing  to  their 
winter  quarters  rest  for  a  few  days  on  our  island.  The  large  pale 
variety  stays  the  cold  weather  with  us  ;  the  rich-tinted  variety 


arrives  early,  passes  away,  and  returns  late,  thence  showing  that 
it  has  a  long  way  to  travel  southwards.  The  intermediate  forma 
are  less  regular  in  their  movements.  As  the  nesting  area  is  found 
to  be  more  fixed  than  their  winter  haunts,  the  same  birds  re- 
turning to  breed  year  after  year  to  the  same  spot,  it  is  not 
improbable  that  the  extreme  forms  of  these  races  would  be  found 
to  inhabit  in  summer  areas  widely  divided,  the  intermediate 
gaps  being  filled  up  with  forms  intermediate  and  approximating 
most  nearly  to  those  to  which  they  were  nearest,  until  amalga- 
mation would  arrive."    (Proc.  Zool.  Soc.  18G3,  p.  272.) 

ANTIQUITY  OF  MAN.    [Man,  E.  C.  S.] 

APHIS  [E.  C.  vol.  i.  cols.  273— 275].  The  marvellous  fecun- 
dity of  the  Aphis,  together  with  the  circumstances  under  which  it 
is  developed,  affords  to  the  naturalist  facts  of  the  highest  interest, 
and  opens  up  questions  the  solution  of  which  lies  at  the  very  root 
of  the  true  explanation  of  that  power,  or  combination  of  powers, 
by  which  like  produces  its  bike  in  the  organic  world.  In  the 
higher  animals  the  influence  of  the  males  precedes  the  develop- 
ment of  every  individual;  but  in  the  Aphis  and  many  of  the 
lower  animals  the  same  influence  appears  to  suffice  for  the  deve- 
lopment of  many  thousands,  probably  millions,  and,  if  we  accept 
the  calculations  made  by  Morren  and  adopted  by  Professor 
Owen,  more  than  a  quintillion  of  individualised  forms.  The 
difference  is  so  striking,  that  we  will  state  it  roughly  in  another 
way.  A  human  ovum  weighs,  we  will  suppose,  100  grains, 
which  is  very  much  under  the  mark  ;  by  contact  with  a  certain 
number  of  cells  of  a  special  character,  which  need  not  weigh  in 
the  aggregate  more  than  a  few  grains,  certain  changes  are  super- 
induced by  which  the  substance  of  the  egg  is  developed  into 
tissues,  the  tissues  organised,  and  the  principle  of  life  imparted 
to  them.  The  cells  of  the  embryo  multiply  and  increase  until 
they  ultimately  form  an  individual,  whose  weight  rarely  exceeds 
two  million  grains.  On  the  other  hand  the  ovum  of  the  Aphis 
weighing,  we  will  say,  a  few  grains,  is  fecundated  by  sperm  cells 
less  than  a  grain  in  weight,  and  the  cells  of  this  ovum  subse- 
quently so  multiply  that  they  will  give  rise  to  an  amount  of 
organised  tissue  which  would  outweigh  500  million  of  men,  or 
half  the  population  of  the  globe.  The  general  opinion  seems  to 
be,  that  all  these  changes  are  brought  about  by  some  force  con- 
centrated in  the  sperm  cells,  and  this  is  in  the  main  the  opinion 
of  Morren  and  Professor  Owen.  The  latter  authority,  for  ex- 
ample, has  expressed  his  belief  that  what  he  terms  spermatic 
force  (which  we  take  to  be  some  force  actually  resident  in  certain 
sperm  cells  which  weighed  but  a  few  grains)  is  transmitted  to  a 
mass  of  germ  cells,  and  that  these  germ  cells  are  the  direct 
excitants  of  all  the  changes  in  the  successive  generation  of  cells 
until  the  impregnation  of  the  next  ovum.  Hence  it  is  evident 
that  on  such  a  supposition  the  original  stock  of  force  will  be  ex- 
hausted sooner  or  later.  In  order  to  guard  against  misinterpre- 
tation, we  will  quote  a  few  of  the  sentences  in  which  the  Professor 
enunciates  these  opinions.  "  It  would  be  needless  to  multiply 
the  illustrations  of  the  essential  condition  of  these  phenomena. 
That  condition  is,  the  retention  of  certain  of  the  progeny  of  the 
primary  impregnated  germ  cell,  or  in  other  words,  of  the  germ 
mass  unchanged  in  the  body  of  the  first  individual  developed 
from  that  germ  mass,  with  so  much  of  the  spermatic  force  inhe- 
rited by  the  retained  germ  cells  from  the  parent  cell  or  germ- 
vesicle  as  suffices  to  set  on  foot  and  maintain  the  same  series  of 
formative  actions  as  those  which  constituted  the  individual  con- 
taining them.  .  .  .  The  physiologist  congratulates  himself 
witli  justice  when  he  has  been  able  to  pass  from  cause  to  cause, 
until  he  arrives  at  the  union  of  the  spermatozoon  with  the  ger- 
minal vesicle  as  the  essential  condition  of  development — a  cause 
ready  to  operate  when  favourable  circumstances  concur,  and 
without  which  cause  these  circumstances  would  have  no  effect. 
What  I  have  endeavoured  to  do  has  been  to  point  out  the  condi- 
tions which  bring  about  the  presence  of  the  same  essential  cause 
in  the  cases  of  the  development  of  an  embryo  from  a  parent 
that  has  not  itself  been  impregnated.  The  cause  is  the  same  in 
kind  though  not  in  degree,  and  every  successive  generation  or 
series  of  spontaneous  fissions  of  the  primary  impregnated  germ 
cell,  must  weaken  the  spermatic  force  transmitted  to  such  suc- 
cessive generation  of  cells.  The  force  is  exhausted  in  proportion 
to  the  complexity  and  living  powers  of  the  organism  developed 
from  the  primary  germ  cell  and  germ  mass."  ('  Lectures  on  the 
Comparative  Anatomy  of  the  Invertebrata').  Professor  Owen's 
explanation  seems  to  us  to  leave  the  matter  much  as  it  was 
before,  since  the  assigned  cause  is  clearly  inadequate  to  pro- 
duce the  subsequent  phenomenon.  No  doubt  the  union  of 
sperm  and  germ  cells  precedes  development,  but  no  physicist  can 
conceive  that  the  quantity  of  force  associated  with  a  few  grains 


8y 


APHIS. 


APHIS. 


HQ 


of  matter  will  suffice  for  the  movement  of  a  mass  many  tons  in 
weight.  All  that  the  facts  seem  to  show  is  that  there  is  a  power 
of  some  sort  in  the  sperm  and  germ  cells  which  commences  a 
series  of  changes,  hut  there  is  nothing  to  warrant  the  inference 
that  the  force  by  which  these  changes  are  effected  is  derived 
from  the  sperm  cells.  This  sort  of  action  reminds  us  strongly  of 
what  the  chemist  calls  catalysis.  The  fallacy  in  both  these 
cases,  we  think,  has  been  happily  put  by  Professor  Huxley,  when 
he  suggests  that  a  bullet  is  propelled  by  'trigger  force.'  In 
the  case  of  the  bullet  we  know  that  the  mere  force  with  which 
we  pull  the  trigger  is  not  that  which  propels  the  projectile. 
The  real  force  is  derived  from  the  gunpowder,  but  it  would 
require  too  much  space  to  explain  here  how  it  is  the  force  is  so 
easily  liberated.  But  the  main  feature  of  all  these  actions  may 
be  illustrated  by  a  simpler  case.  A  man  draws  the  string  of  a 
cross-bow,  and  places  an  arrow  in  a  position  to  be  fired.  Another 
man  comes  forward  and  with  a  sbght  touch  of  his  finger  releases 
the  string,  and  the  result  is  that  the  arrow  is  propelled  some 
hundreds  of  yards.  Here  then  a  man  by  an  exertion  of  strength 
establishes  an  mequilibrium  of  forces  ;  and  a  second  by  a  little 
finger  force  restores  the  equilibrium.  But  the  force  whicii  is 
thereby  released  is  not  finger  force,  but  was  derived  from  the 
muscles  of  another  individual.  We  believe  the  development  of 
animals  to  be  a  parallel  case  ;  the  matter  is  so  arranged  before- 
hand, that  a  slight  initial  force  will  bring  about  a  long  con- 
catenation of  results.  The  extent  of  change  that  is  brought 
about  will  not  depend  upon  the  amount  of  trigger  force,  but 
upon  the  quantity  and  proper  disposition  of  the  gunpowder 
and  bullet  :  nor  upon  the  amount  of  spermatic  force,  but  upon 
the  quantity  and  disposition  of  the  matter  which  it  acts  upon. 

So  much  by  way  of  introduction.  We  will  now  endeavour  to 
ascertain  what  is  the  nature  of  the  agamic  reproduction  of  the 
Aphis.  In  the  autumn  the  impregnated  females,  which  never 
possess  wings  (although  many  respectable  authorities  have  as- 
serted the  contrary),  lay  eggs.  These  remain  dormant  through- 
out the  winter,  and  in  early  spring  they  give  rise  to  broods 
which  may  or  may  not  have  wings.  These  never  lay  eggs,  they 
do  not  possess  sexual  organs,  and  they  produce  their  young 
viviparously.  Viviparous  broods  succeed  each  other  one  after 
another  so  long  as  food  is  plentiful  and  the  weather  is  warm. 
In  this  country  the  changes  of  seasons  do  not  usually  permit  more 
than  nine  or  ten  successive  broods  ;  but  if  the  tenth  brood  be 
placed  under  favourable  circumstances,  viviparous  generation  may 
be  continued  for,  so  far  as  we  yet  know,  an  indefinite  length  of 
time.  For  instance,  Kyber  kept  up  viviparous  generation  for 
four  years,  when  agamic  reproduction  seemed  to  be  as  active  as 
at  any  previous  period.  However,  under  natural  circumstances, 
the  agamic  mocle  of  reproduction  is  brought  to  a  stop  by  the 
scarcity  of  food  and  the  accession  of  cold ;  sexual  individuals  then 
appear,  and  eggs  are  again  laid.  The  recurrence  of  fertilisation, 
and  the  deposition  of  eggs,  seem  to  be  a  periodical  phenomenon 
dependent  rather  upon  the  seasons  than  upon  physiological  causes 
only. 

One  of  the  questions  which  here  suggests  itself  is,  whether 
any  differences  can  be  detected  between  the  development  of  the 
embryo  formed  in  the  body  of  its  parent,  and  of  that  which  is 
derived  from  a  deposited  egg.  In  the  viviparous  female,  the  repro- 
ductive organs  consist  of  a  series  of  long  blind  canals,  constricted 
here  and  there,  so  as  to  form  a  series  of  chambers.  In  the  most 
anterior  chamber,  or  that  which  is  nearest  the  blind  end  of  the 
canal,  certain  vesicles  separate  from  the  wall  of  the  chamber  by  a 
process  which  may  be  compared  to  simple  fission.  Each  vesicle 
becomes  surrounded  by  a  homogeneous,  granular  envelope.  So 
far  as  mere  appearances  are  concerned,  these  bodies  are  undis- 
tinguishable  from  ova  in  their  earliest  stages.  Hence,  for  the 
sake  of  distinction,  Professor  Huxley  calls  them  pseudova.  The 
pseudova  pass  backward  in  the  pseudovarian  canal,  and  at  the 
same  time  undergo  changes,  the  most  important  of  which  is  the 
disappearance  of  the  vesicles,  and  their  conversion  into  germ- 
masses  composed  of  nucleated  cells,  surrounded  by  a  granular 
envelope.  In  this  stage  the  central  part  resembles  the  vitellus 
of  an  ordinary  egg,  while  the  enveloping  part  resembles  the 
blastoderm.  As  development  proceeds,  the  blastoderm  thickens, 
more  especially  on  the  posterior  side  of  the  germ  ;  the  thickened 
portion  becomes  marked  off  by  a  depressed  line,  and  the  whole 
becomes  inclosed  in  a  thin  structureless  membrane.  At  a  still 
further  stage,  rudiments  of  the  head,  thorax,  and  abdomen  make 
their  appearance,  and  still  later  a  series  of  canals  representing 
the  pseudovarian  canals  appears  in  the  central  part,  from  which 
is  also  developed  the  alimentary  canal.  In  the  peripheral  por- 
tion of  the  germ  the  limbs,  muscles,  and  nerves  take  their  ongin, 


and  before  the  embryo  is  discharged  into  the  air,  it  has  acquired 
all  the  organs  that  will  enable  it  to  maintain  its  own  existence 
independently. 

In  the  oviparous  female,  the  oviduct  consists  of  four  ovarian 
ca3ca,  each  of  which  is  divided  into  a  series  of  chambers  by 
constrictions.  In  the  apical  chamber  there  is  a  group  of 
bodies  whose  formation  appears  to  be  of  a  secretory  nature.  It 
would  seem  that  the  germinal  vesicles  originate  from  the  epi- 
thelium lining  the  apical  chamber,  by  simple  separation.  As 
these  pass  backward,  they  are  enveloped  in  a  zone  of  clear  sub- 
stance which  represents  the  future  yolk,  and  is  apparently 
derived  from  the  glandular  bodies  above  mentioned.  When 
fully  formed,  the  ovum  is  of  an  oval  form,  and  of  a  dark  green 
colour.  It  is  covered  by  a  tough  transparent  membrane,  or  the 
chorion ;  beneath  this  is  the  vitelline  membrane,  which  imme- 
diately invests  the  yolk.  The  egg  is  laid,  and  undergoes  the 
same  or  similar  changes  as  the  pseudovum,  the  embryo  is  deve- 
loped in  the  same  way,  and  the  Aphis  derived  from  an  ovum  is 
in  no  respect  different  from  the  Aphis  derived  from  a  pseudovum. 
The  starting  point  is  similar  in  both  ovum  and  pseudovum,  and 
the  ultimate  product  is  the  same,  but  different  roads  are  taken 
in  order  to  arrive  at  the  final  result. 

Such  are  the  main  facts  ;  and  in  order  to  show  what  conclu- 
sions they  seem  to  lead  to,  we  will  quote  those  suggested  by 
Professor  Huxley.  After  having  drawn  up  certain  propositions 
based  upon  the  facts  mentioned  by  him,  he  says,  "  If  these  pro- 
positions are  correct,  I  see  no  valid  objection  to  the  conclusion, 
that  the  agamic  offspring  of  Aphis  is  developed  from  a  body  of 
precisely  the  same  character  as  that  which  gives  rise  to  the  true 
egg.  The  pseudovum  is  detached  from  the  pseudovarium  in  the 
same  way  as  the  ovum  from  the  ovarium.  In  both  cases  the 
act  of  separation  is  in  every  respect  a  process  of  gemmation. 
From  this  point  onward,  however,  the  fate  of  the  pseudovum  is 
different  from  that  of  the  ovum.  The  former  begins  at  once  to  be 
converted  into  the  germ,  the  latter  accumulates  yelk  substance, 
and  changes  but  little.  Both  bodies  acquire  their  membranous 
investment  rather  late  ;  within  it  the  pseudovum  becomes  a 
living  larva,  while  the  ovum  is  impregnated,  laid,  and  remains 
in  a  state  of  rest  for  a  longer  or  shorter  period.  Although  then 
the  pseudovum  and  the  ovum  of  Aphis  are  exceedingly  similar  in 
structure  for  some  time  after  they  have  passed  out  of  the  condi- 
tion of  indifferent  tissue,  it  cannot  be  said  that  the  sole  difference 
between  them  is,  that  the  one  requires  fecundation  and  the 
other  not.  When  the  ovum  is  of  the  size  of  a  pseudovum,  which 
is  about  to  develope  into  an  embryo,  and  therefore  long  before 
fecundation,  it  manifests  its  inherent  physiological  distinctness 
by  becoming  not  an  embryo,  but  an  ovum.  Up  to  this  period, 
the  influence  of  fecundation  has  not  been  felt  ;  and  the  pro- 
duction of  ova  instead  of  pseudova  must  depend  upon  a  some- 
thing impressed  upon  the  constitution  of  the  parent  before  it 
was  brought  forth  by  its  viviparous  progenitrix.  In  this  res- 
pect the  ova  of  Aphis  exhibit  the  same  relation  to  the  pseudova 
as  the  ephippial  eggs  of  Daphnia  (whose  development  has  been 
so  well  described  by  Mr.  Lubbock)  bear  to  the  agamic  eggs  ;  for 
the  histological  change  in  the  ovarium  of  the  Daphnia  which 
precedes  the  development  of  the  ephippial  eggs,  is  already  shown 
by  Mr.  Lubbock  to  have  no  relation  to  fecundation. 

"  Let  me  remark  on  yetanother  interesting,  though  perhaps  only 
partial,  analogjr.  Von  Siebold  has  shown  that  the  ova  of  the 
queen  bee  produce  females  or  males,  according  as  they  are 
fecundated  or  not.  The  fecundated  ovum  produces  a  queen  or  a 
neuter,  according  to  the  food  of  the  larva  and  the  other  condi- 
tions to  which  it  is  subjected ;  the  unfecundated  ovum  pro- 
duces a/drone.  Now,  what  have  we  seen  in  Aphis  ?  The  fecun- 
dated egg  produces  viviparous  Aphides,  which  are  the  equivalents 
of  the  neuter  bees,  and  from  these  are  eventually  produced 
males  and  oviparous  females.  The  oviparous  females  are  fecun- 
dated and  lay  eggs,  which  produce  only  viviparous  or  neuter 
Aphides.  On  the  view  which  Dr.  Carpenter  and  myself  take  of 
the  zoological  individual,  the  whole  produce  of  the  single  fecun- 
dated ovum  of  the  Aphis  is  as  much  the  Apihis  individual,  as  it 
is  the  bee  individual.  Consequently  we  have  two  equivalent  and 
related  series. 

Bee      )  t  .  j  j    •     ( Neuters  or  females.  ) 

Aphis  j  ImP^gnated  ova  producing  j  Viviprous  neuterg_  j 

[  Ova  requiring  impregnation,  and  males, 
producing  ]  Females,  which  give  rise  to  ova  requiring 

(     impregnation,  and  males. 
The  fact  that  in  the  one  case  the  males  are  develojjed  from  pseud- 
ova resembling  fully-formed  true  ova,  and  in  the  other  from 
pseudova  resembling  imperfectly  formed  ova,  makes  no  essen- 
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tial  difference  in  the  analogy,  but  only  demonstrates  still  more 
.clearly  the  impossibility  of  drawing  any  absolute  line  of  demar- 
cation histologically  between  ova  and  buds." 

If  this  position  be  established,  it  becomes  evident  that  gemma- 
tion suffices  to  produce  the  same  result  as  the  ordinary  mode  of 
generation  in  which  fecundation  plays  so  important  a  part. 
What,  it  may  be  asked,  does  the  bud  possess  which  is  not  pos- 
sessed by  the  unfertilised  ovum  1  and  why  should  fecundation 
be  necessary  in  the  one  case  and  not  in  the  other  ?  These  ques- 
tions have  an  important  bearing  upon  the  modes  of  reproduction 
in  all  the  lower  animals.  In  the  Aphis  it  would  seem  that 
the  viviparous  individual  has  warmth  and  abundance  of  food, 
while  the  oviparous  individuals  have  a  lack  of  one  or  both.  In 
a  second  part  of  his  paper,  Professor  Huxley  gives  an  outline  of 
the  embryogeny  of  the  Aphis  ;  but  those  who  require  informa- 
tion are  referred  to  the  original.  (Huxley,  '  On  the  Agamic  He- 
production  and  Morphology  of  Aphis;'  'Trans.  Linnsean  Society,' 
vol.  xxii.  pp.  193—236.) 

It  will  be  noticed  that  the  soundness  of  the  above  arguments 
mainly  rests  upon  the  assumption  or  proof  that  the  vivipa- 
rously  born  individuals  are  derived  from  unimpregnated  germs. 
From  the  competence  of  Professor  Huxley,  and  other  persons 
who  have  taken  his  view  on  tliis  point,  Ave  may  feel  confident 
there  is  no  external  impregnation,  but  further  investigation  is 
required  before  we  can  positively  assert  there  is  no  internal  im- 
pregnation. M.  Balbiani  has  written  in  support  of  the  latter 
view.  He  maintains  that  the  embryo  viviparous  Aphides  are 
hermaphrodites.  Moreover,  he  finds  a  similar  apparatus  in 
many  other  species  which  are  considered  to  be  parthenogenetic. 
If  Balbiani  is  correct,  both  parthenogenesis  and  agamogenesis 
will  have  to  be  abandoned. 

(Comptes  Rendus,  lxii.  ;  Annals  of  Natural  History,  3rd  series, 
vol.  xviii.) 

APTERYX  [E.  C.  vol.  i.  cols.  276,  277].  This  genus,  which 
is  probably  on  the  verge  of  extinction,  presents  a  remarkable 
combination  of  characters.  In  many  points  it  is  unusually  simple 
in  construction  for  a  bird,  while  in  a  few  it  has  considerable  ana- 
logy with  the  great  Mammalian  group.  There  are  few  genera  in 
which  the  scapular  arch  is  so  small,  the  pectoral  muscles  so  weak, 
the  sternum  so  flat,  and  the  humerus  so  short  and  slender  ;  and 
yet  there  are  few  in  which  the  muscles  of  the  legs  and  external 
integuments  are  so  fully  developed.  The  whole  osseous  frame- 
work, and  the  muscular  development,  would  alone  suffice  to 
convince  us  that  the  bird  possessing  them  was  more  terrestrial 
than  aerial,  a  runner  upon  the  ground,  rather  than  a  flier  in  the 
air.  Professor  Owen,  referring  to  the  cutaneoAis  system  of  muscles, 
states  that  it  presents  a  distinct  and  extensive  development  con- 
nected with  the  peculiar  structure  of  the  integument,  and  probably 
with  the  burrowing  habit  of  A.  anstralis,  which  thereby  possesses 
the  power  of  shaking  off  the  loose  earth  from  its  plumage,  while 
busy  in  the  act  of  excavating  its  chamber  of  retreat  and  nidifi- 
cation.  The  whole  of  the  neck  is  surrounded  by  a  thin  stratum 
of  muscular  fibres,  directed  for  the  most  part  transversely,  and 
its  purpose  is  to  brace  the  skin  of  the  neck,  raise  the  feathers, 
and,  with  the  help  of  a  muscle  which  passes  from  the  neck  to  the 
breast  bone,  to  shake  them  ('  Comp.  Anat.  of  "V  ertebrates,'  vol.  ii. 
pp.  109,  110).  The  scapular  arch  in  the  adult  Aptcryx  is  scarcely 
more  developed  than  the  same  part  in  the  embryos  of  most  other 
genera.  It  retains  in  a  permanent  ossified  condition  the  same 
phase  of  development  which  is  temporary  in  the  young  chick  or 
eagle.  Combined  ■with  its  inability  to  fly,  there  is  associated 
another  remarkable  feature,  in  which  it  departs  from  the  preva- 
lent ornithic  type,  and  approaches  the  more  terrestrial  vertebrates. 
That  feature  is  the  absence  of  air  cells,  whereby  the  bodies  of 
most  birds  are  rendered  so  specifically  light,  and  the  presence  of 
marrow  in  all  the  hollow  bones.  In  this  last  point  it  again 
exemplifies  a  permanent  condition  of  a  phase  which  is  temporary 
in  most  birds,  whose  bones  are  first  filled  with  marrow,  and  by 
subsequent  development  become  more  or  less  permeated  with 
air.  The  feathers  also  of  the  Apteryx  differ  from  those  of  birds 
of  flight ;  they  are  loose  and  pendent,  the  barbules  also  are  loose, 
and  do  not  lock  into  one  another  so  as  to  give  that  firmness  to 
the  barbs  which  is  so  characteristic  of  a  bird's  wing ;  and  there 
are  no  accessory  plumes. 

The  Apteryx  was  at  one  time  assigned  to  the  order  Cursores; 
but  of  late  years  many  ornithologists  have  inclined  to  the  belief 
that  this  order  is  not  a  natural  group,  but  that  it  comprises  the 
members  of  other  orders  more  or  less  modified  for  a  cursorial 
existence.  Professor  Owen  considers  Apteryx  to  belong  to  the 
Gallinaceous  sub-order. 

There  are  probably  five  S23ecies  of  this  genus  known,  but  two 


of  them  are  based  upon  insufficient  evidence.  A.  Australis  occurs, 
though  very  rarely,  in  the  New  Zealand  province  of  Otago  ; 
A.  Owenii  is  plentiful  in  the  province  of  Nelson  ;  A.  maxima,  of 
which  no  specimen  has  Ave  believe  yet  been  seen,  is  also  supposed 
to  exist  in  the  same  province  ;  A.  Mantellii  is  common  in  the 
North  Island  ;  and  there  is  said  to  be  a  fifth  species  on  the  Avest 
coast  of  the  South  Island,  similar  to,  but  smaller  than  A.  Owenii, 
Avhich  possesses  more  slender  legs,  and  a  longer  bill  than  that 
species. 

All  that  appears  to  be  knoAvn  respecting  A.  maxima  is,  that 
Dr.  Haast  saw  some  tracks  like  those  made  by  the  common  Kiwi, 
but  much  longer  ;  and  that  the  Avhalers  say  they  have  seen  a 
large  KiAvi,  which  they  called  '  Fireman.'  Dr.  Haast  believes  he 
has  heard  a  still  larger  species  in  the  great  forests  covering  the 
Southern  Alps  of  NeAV  Zealand.  The  call  of  the  bird  was  so 
loud  as  to  startle  his  party  from  their  sleep. 

In  1851  a  specimen  of  Apteryx  Mantellii  Avas  presented  to  the 
Zoological  Society  of  London,  and  by  them  placed  in  their  gardens 
in  Regent's  Park.  In  1864,  a  second  specimen  was  added  to  the 
first,  and  both  are  still  alive.  A  third  specimen  was  acquired 
in  1868.  Observations  made  on  these  specimens,  together  with 
information  obtained  from  some  of  the  NeAV  Zealand  natives, 
have  added  somewhat  to  our  knoAvledge  of  the  nidification  of  this 
species.  The  folloAving  extracts  from  letters  Avritten  by  Messrs. 
Manning  and  Webster,  residents  at  Hokianga,  refer  to  the  state- 
ments of  the  natives.  Mr.  Manning  writes  :  "  Several  years  ago 
an  old  native  Avho  had  been  a  great  Kiwi  hunter  in  the  times 
when  the  KiAvi  Avere  plentiful,  told  me  a  strange  tale  about  the 
manner  in  which  the  Kiwi  hatches  its  eggs.  I,  of  course,  cannot 
vouch  for  the  correctness  of  the  story,  but  think  it  Avorth  men- 
tioning. He  said  the  Kiwi  did  not  sit  like  other  birds  upon  the 
egg,  but  under  it ;  first  burying  the  egg  in  the  ground  to  a  con- 
siderable depth,  and  then  digging  a  cave  or  nest  under  it,  by 
Avhich  about  one-third  of  the  loAver  end  Avas  exjiosed,  and  so 
lying  under  the  egg  and  in  contact  Avith  the  loAver  end,  which 
came  as  it  were  through  the  roof  of  the  nest  or  burroAV.  The 
appearance  of  the  egg  which  I  propose  to  send  corroborated  this 
statement,  for  two-thirds  of  its  length  (the  small  end)  Avas  per- 
fectly clean  and  Avhite,  and  about  one-third  (the  large  end)  was 
very  milch  discoloured  and  Arery  greasy,  evidently  from  contact 
Avith  the  body  of  the  bird.  The  difference  in  the  colour  and 
condition  of  the  ends  of  the  egg  was  quite  remarkable,  and  Avell 
defined  by  a  circular  line  passing  round  the  egg."  Mr.  Webster 
Avrites  :  "  A  fortnight  ago,  a  native  out  shooting  pigeons,  disco- 
vered a  KiAvi's  egg  protruding  out  of  a  small  hole  at  the  root  of 
a  Kawri  tree  ;  removing  the  egg,  he  put  his  arm,  to  the  elboAV, 
up  the  hole,  and  got  hold  of  the  parent  bird.  The  egg  and  the 
bird  I  have  secured.  Does  it  not  appear  a  strange  position  for 
the  egg  to  be  in  1  An  old  native,  Avho  professes  to  know  some- 
thing about  them,  states  that  they  (the  KiAvis)  lay  but  one  egg 
at  a  time.  The  nest  is  merely  a  hole  scratched  out  by  the  bird, 
and  generally  about  the  roots  of  a  tree  Avhere  the  ground  is  dry, 
the  egg  is  covered  With  leaves  and  moss,  the  decomposition  of 
Which  evolves  heat  sufficient  to  bring  forth  the  young.  The 
process  takes  six  months.  When  hatched,  the  mother,  by  instinct, 
is  at  hand  to  attend  to  her  offspring."  The  female  Apteryx  in 
the  Zoological  Gardens,  though  unmated,  laid  her  first  egg  in 
June,  1859,  and  subsequently  nine  others.  Two  Avere  produced 
each  year  ;  one  early  in  the  spring,  and  the  second  about  three 
months  later.  She  Avas  frequently  discovered  above  the  egg,  as 
though  sitting  upon  it.  Dr.  Sclater,  from  the  observations  made 
by  him,  thinks  it  probable  that  the  Apteryx  lays  one  egg  at  a 
time,  that  it  is  deposited  in  a  holloAV  tree,  that  the  female  incu- 
bates thereon,  and  that  the  Apteryx  breeds  twice  a  year. 

(Proc.  Zool.  Soc.  1863,  pp.  234,  235.) 

ARCHiEOPTERYX,  a  genus  of  birds  possessing  some 
remarkable  modifications  of  structure,  from  the  Solenhofen 
slates.  The  earliest  evidences  of  birds  consist  of  numerous 
footprints  in  the  NeAV  Red  Sandstone  of  Connecticut,  but  until 
recently  no  evidence  of  a  more  positive  nature,  such  as  the 
remains  of  the  skeleton,  had  been  found  in  rocks  anterior  to  the 
Tertiary  ;  and  hence  some  persons  have  suggested  that  the 
Pterodactyles,  or  flying  reptiles  of  the  chalk  and  oolite,  were 
the  precursors  of  the  class  of  birds.  For  many  years  past  some 
palaeontologists  have  referred  to  certain  appearances  on  the 
Solenhofen  slates,  which  they  suspected  might  be  feathers ;  but 
it  Avas  not  until  about  1861  that  an  undoubted  fossil  feather  wafl 
found  in  these  beds.  A  description  and  figure  of  it  Avas  pub- 
lished by  Meyer  in  '  Leonhard  and  Broim's  Jahrbuch  fur 
Mineralogie,'  and  in  '  Palaaontographica,'  vol.  x.  This  Avas  an 
important  discovery,  since  it  afforded  indubitable  evidence  of  the 
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existence  of  bird-like  creatures  as  far  back  as  the  upper  Oolite, 
supposing  it  to  be  established  that  the  Solenhofen  beds  are  of 
that  age.  The  feather  has  the  same  general  characteristics  as 
those  developed  in  the  birds  of  the  present  day.  In  the_  same 
Solenhofen  beds  are  found  some  of  the  older  species  of 
pterodactyl — a  fact  which,  in  the  absence  of  further  evidence, 
takes  away  even  the  plausibility  of  the  view  that  there  may  be  a 
genetic  relationsliip  between  pterodactyles  and  birds,  or  that  the 
former  were  the  prototypes  of  the  latter.  The  feather  from 
Solenhofen  is  rather  smaller  than  some  of  the  larger  quill  feathers 
of  the  partridge,  and,  from  its  structure,  probably  formed  part  of 
the  wing.  The  species  to  which  it  belonged  was  named  Archce- 
opteryx  lithographica  by  Meyer.  The  discovery  of  the  feather 
was  soon  followed  by  that  of  the  larger  portion  of  the  skeleton  of 
a  bird  in  the  same  slates,  in  which  the  feathers  of  the  wings  and 
tail  still  occupied  their  original  position  relatively  to  the  bones. 
This  specimen  is  now  in  the  British  Museum,  and  has  been 
elaborately  described  by  Professor  Owen  in  the  '  Philosophical 
Transactions'  for  1863,  and  by  other  writers  in  many  of  the 
scientific  periodicals.     The  following  woodcut,  from  Lyell's 


Fig.  1. — A,  Series  of  caudal  vertebra!  (with  Impressions  of  the  tail  feathers  pre- 
served in  situ)  of  Archatopteryx  mac.-onra.  (Owen.)  B,  Two  of  the  caudal  verte- 
bra, showing  their  shape,  and  the  absence  of  transverse  processes.  C,  Feather 
upon  which  Mayer  founded  Archceopteryx  lithographica.  D,  Tail  of  recent  vulture 
(Gyps  Bcnffalensis).  E,  Profile  of  caudal  vertebra  of  Gyps  Bengaletuis,  showing 
the  ploughshare  bone,  /. 

'  Elements  of  Geology,'  shows  the  main  peculiarities  of  the  tail 
feathers  as  contrasted  with  those  of  the  living  vulture.  In  the 
tail  of  Gyps  Bengalensis,  seen  from  above  in  D,  and  sideways  in 
E,  the  great  tail  feathers  are  attached  to  the  last  three  or  four 
caudal  vertebrae,  which  are  few  in  number,  and  very  short,  while 
the  tail  is  terminated  by  the  upwardly  turned  and  laterally 
compressed  massive  ploughshare,  or  coccygian  bone,/.  This  last 
character  is  conspicuous  in  most  birds  which  have  a  powerful 
flight.  In  the  Tunning  birds  (Cursores)  the  coccygian  bone  is 
less  extended  in  the  vertical  direction,  so  as  to  lose  its  plough- 
share shape.  In  the  brevipennate  birds,  such  as  the  Apteryx 
and  the  auk,  the  caudal  vertebras  are  more  numerous  and  rela- 
tively longer,  approaching,  to  a  sbght  extent,  the  old  bird  of 
Solenhofen.  In  all  embryonal  birds  the  terminal  coccygian  bone 
consists  of  two  or  more  separate  vertebrae,  and  in  the  young 
ostrich  there  are  as  many  as  18  or  20  free  caudal  vertebrae — a 
character  still  more  nearly  approaching  that  of  the  extinct 
Archceopteryx,  which  has  20  or  more  in  the  adult  state.  It  is  on 
account  of  this  peculiar  feature  that  it  has  received  the  specific 
name  of  A.  macroura,  or  the  long-tailed  ancient  feathered  biped 
— a  feature  unknown  amongst  existing  birds.  On  this  point 
Professor  Owen  remarks  that  "  the  terminal  vertebra?,  ungrasped 
by  the  pelvis  in  the  embryo  bird,  may  equal  in  number  those  of 
the  ancient  feathered  fossil ;  and  if  such  vertebrae  participated 
in  the  ratio  of  growth  of  other  parts  of  the  skeleton  without 
subsequent  stunting  and  confluence,  they  would  more  or  less 
repeat  the  strange  and  unique  feature  in  the  skeleton  of  Archce- 
opteryx; but  the  metamorphosis  of  the  tail  •which  has  taken 
place  in  the  bird's  skeleton  in  the  transition  from  the  mesozoic 
to  the  neozoic  life  periods  of  the  class  is  analogous  to  that  from 
the  protocercal  to  the  homocercal  type  of  tail,  which  marks  the 
progress  in  fishes  from  the  palaeozoic  to  the  mesozoic  periods." 


('Anatomy  of  Vertebrates,'  ii.  p.  38.)  In  B,  are  shown  two  of 
the  caudal  vertebrae  of  the  natural  size  and  shape  ;  it  will  be 
noticed  how  widely  they  differ  from  those  of  the  vulture  in  their 
great  length,  their  close  similarity  in  character,  and  the  absence 
of  transverse  processes.    Another  peculiarity  of  the  fossil  is  the 


Fig.  2. — Ideal  restoration  of  Archceopteryx  macroura.    (From  Owen's 
'  Anatomy  of  Vertebrates.') 

possession  of  two  claws  or  hooks  formed  of  the  two  digits  on  the 
anterior  margin  of  the  wing.  In  Professor  Owen  and  Von 
Meyer's  account  of  the  British  Museum  fossil  the  cranium  is 
said  to  be  wanting  ;  but  Mr.  Evans  has  detected  certain  impres- 
sions which  he  states  represent  part  of  the  cranium  and  cast  of 
the  brain.  He  has  also  detected  a  jaw,  with  teeth  attached, 
which  he  considers  may  have  belonged  to  the  Archceopteryx. 

Mr.  Parker,  in  his  recent  examination  of  the  skeleton  of  the 
crested  Screamer,  a  bird  described  under  Palamedea,  E.  C, 
notices  the  number  of  the  caudal  vertebrae,  and  states  that  there 
are  parts  of  its  organisation  which  make  it  very  probable  that  it 
is  one  of  the  nearest  living  relatives  of  the  Archceopteryx  [Chauna, 
E.  C.  S.].  The  accompanying  cut  (Jig.  2)  is  an  ideal  restoration  of 
this  bird,  as  given  by  Professor  Owen. 

M.  Wagner  assigned  it  to  the  Reptilian  class,  with  the  name 
G-riphosanrus,  on  what  are  generally  considered  to  be  insufficient 
grounds.  His  argument  is,  in  the  main,  that  the  birds  as  a 
class  do  not  present  much  variation  in  their  osseous  structure  as 
compared  with  the  other  vertebrate  classes.  The  Archceopteryx 
possesses  certain  characters  which  are  not  to  be  found  in  birds, 
and  therefore  it  should  be  excluded  from  the  class.  We  will  not 
contest  M.  Wagner's  opinion,  but  will  simply  observe  that  there 
is  no  feature  known  to  exist  in  the  Archceopteryx  which  is  not  to 
be  detected  in  the  skeleton  of  the  living  birds.  The  differences 
chiefly  lie  in  the  degree  of  development  of  different  parts.  The 
embryo  ostrich  has  the  long  tail,  and  the  embryo  parrot  has 
tubercles  in  the  jaw  which  have  much  analogy  to  teeth.  It 
is,  we  believe,  very  doubtful  if  the  Archceopteryx  really  had 
true  teeth.    [Birds,  E.  C.  S.] 

ARCHENCEPH  ALA,  a  name  proposed  by  Professor  Owen  for 
one  of  the  four  sub-classes  into  which  he  divides  the  great  class 
of  Mammals.  It  embraces  but  one  genus  and  species,  viz.,  man 
(Homo).  The  terms  in  which  it  has  been  defined  by  Professor  Owen 
in  his  latest  work  '  On  the  Anatomy  of  Vertebrates,'  is  as  follows  : 
In  man  the  brain  presents  an  ascensive  step  in  development,  higher 
and  more  strongly  marked  than  that  by  which  the  preceding  sub- 
class (G-yrencephala)  was  distinguished  from  the  one  below  it  (Lis- 
sencephala).  Although  in  the  highest  Gyrencephala  the  cerebrum 
may  extend  over  the  cerebellum,  in  man  not  only  do  the  cerebral 
hemispheres  overlap  the  olfactory  lobes  and  cerebellum,  but  they 
extend  ih  advance  of  the  one  and  further  back  than  the  other. 
Their  posterior  development  is  so  marked  that  anatomists  have 
assigned  to  that  part  the  character  of  a  third  lobe  ;  it  is  peculiar, 
with  its  proportionally  developed  posterior  ventricular  horn  and 
hippocampus  minor,  to  the  genus  Homo.  Concomitantly  with 
the  correspondingly  developed  anterior  lobes  of  the  cerebrum, 
the  ventricle  is,  in  like  manner,  produced  into  a  horn-like  form 
in  advance  of  the  corpus  striatum.  The  superficial  grey  matter 
of  the  cerebrum,  through  the  number  and  depth  of  the  convolu- 
tions, attains  its  maximum  of  extent  in  man.  Peculiar  mental 
powers  are  associated  with  the  highest  form  of  brain,  and  these  con- 
sequences strikingly  illustrate  the  value  of  the  cerebral  character. 

AUGITE  [E.  C.  vol.  i.  cols.  341—343].  In  the  former  article 
on  this  subject  the  reasons  were  given  upon  which  Professor  Rose 
founded  his  opinion  that  all  the  species  belonging  to  the  augite 
and  hornblende  groups  should  be  united  into  one  genus.  He 
has  since  modified  his  views,  and  proposed  that  the  two  groups 
should  be  kept  distinct,  but  yet  closely  connected  together.  This 
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relationship  consists  in  all  the  species  of  each  group  being  com- 
pletely isomorphous  amongst  themselves,  and  at  the  same  time 
isomorphous  with  the  corresponding  species  of  the  other  group 
as  regards  their  crystalline  structure,  but  not  so  as  regards  their 
chemical  composition.  Later  chemists,  however,  have  concurred 
with  Eammelsberg  in  believing  that  all  the  species  of  both 
groups  may  be  expressed  by  the  same  general  formula,  and  con- 
sequently that  they  possess  both  chemical  and  crystallographical 
isomorphism.  Whether  Eammelsberg's  hypothesis  be  correct, 
the  remarkable  differences  presented  by  the  species  of  the  two 
groups  render  it  most  convenient  to  keep  them  separate  in  our 
descriptions. 

The  augites  are  chemically  regarded  as  metasilicates  capable  of 
being  reduced  to  the  general  formula  M  Si03,  in  which  the 
M  stands  for  a  diatomic  metal,  generally  lime  or  magnesia, 
and  less  frequently  the  protoxides  of  iron  and  manganese,  which 
may  replace  the  former  in  every  proportion.  This  is  the  normal 
composition,  but  there  are  species  of  augite  which  contain  a  larger 
proportion  of  silica  than  indicated  in  the  formula,  and  also  a  con- 
siderable proportion  of  sesquioxides,  such  as  alumina  and  per- 
oxide of  iron.  The  presence  of  these  ingredients  appears  incon- 
sistent with  the  views  propounded  by  Eammelsberg,  and  some 
chemists  have  endeavoured  to  meet  the  difficulty  by  supposing 
that  alumina  may  be  isomorphous  with  the  silica.  M.  Charles 
Deville,  on  the  other  hand,  suggests  that  such  species  may  be 
mixtures  of  a  normal  augite  with  an  aluminate. 

The  augites  are  distinguished  from  the  hornblendes  by  the 
cleavage  planes  being  parallel  to  the  faces  M,  M  [fig.  1,  Augite, 
E.  C],  and  consequently  at  an  angle  of  about  87°,  by  fusing  at  a 
higher  temperature,  by  their  vitreous  appearance  and  less  brilliant 
lustre.  The  cleavages  are  less  perfect  in  augite  than  in  horn- 
blende, and  generally  occur  in  an  oblique  direction  and  parallel 
to  the  lateral  faces  of  the  primary  prism.  Another  distinctive 
point  is  that  the  augites  cleave  in  a  direction  parallel  to  their 
base,  whereas  the  hornblendes  do  not.  This  character  is  not  a 
convenient  one,  since  many  augites  and  hornblendes  which  are 
composed  of  thin  laminar  crystals  appear  to  cleave  in  this  direc- 
tion, but  in  such  cases  the  planes  are  planes  of  separation,  not 
planes  of  cleavage.  There  is  also  a  difference  in  the  mode  of 
crystalline  development ;  for,  although  theoretically,  it  is  true 
that  all  the  forms  of  crystals  yet  met  with  in  augites  and  horn- 
blendes may  be  derived  according  to  certain  definite  crystallo- 
graphical laws  from  the  same  primary  form,  yet  practically  the 
crystalline  forms  of  augites  have  not  yet  been  met  with  amongst 
the  hornblendes.  Moreover,  the  optical  properties  of  the  two 
classes  of  crystals  are  strikingly  different.  We  may  also  mention 
here  that  generally  speaking  the  hornblendes  are  more  generally 
distributed  amongst  the  plutonic  rocks,  while  the  augites  usually 
form  part  of  the  volcanic  igneous  rocks.  In  some  rocks,  such  as 
the  basalt  and  trachyte  of  Etna,  the  two  minerals  are  found 
together. 

With  this  general  view  of  the  differences  between  the  augite 
and  hornblende  groups,  we  will  pass  on  to  the  species. 

Diopside  is  a  lime-magnesia  augite  which  is  transparent  and 
colourless  when  pure,  as  in  the  case  of  the  variety  called  Alalite, 
from  Ala,  in  Piedmont.  Generally,  however,  it  is  coloured  by 
the  protoxides  of  iron  and  manganese.  The  crystals  are  commonly 
translucent,  and  of  various  colours,  from  pure  white  to  greyish 
white,  yellowish  white,  greenish  grey,  and  clear  grey.  They  are 
doubly  refracting,  and  the  angle  of  the  two  axes  is  59°.  There 
are  several  varieties  distinguishable  by  slight  differences  of  colour 
and  structure  ;  thus  white  Coccolite  occurs  in  saccharoidal  lime- 
stone at  numerous  European  and  American  localities  ;  Mussite 
forms  translucent  or  opaque  greenish  prismatic  crystals  in  serpen- 
tine ;  Traversellite  forms  large,  deep,  green  prisms,  longitudinally 
striated,  near  Traversella,  Piedmont ;  and  the  A  sbcstiform  diopside 
derives  its  name  from  the  loosely  aggregated  parallel  fibres  of 
which  it  consists.    This  last  variety  is  frequently  called  asbestos, 


owing  to  the  difficulty  of  distinguishing  it  from  the  corresponding 
asbestiform  variety  amongst  the  hornblendes. 

Diallage. — This  species  has  not  been  very  accurately  defined, 
but  the  term  is  generally  applied  to  certain  greyish-green  crystals 
which  contain  about  equal  proportions  of  lime  and  magnesia  ;  by 
an  increase  in  the  proportion  of  lime  it  passes  into  diopside  ;  and 
by  an  increase  in  the  magnesia  it  passes  into  diaclasite.  Diallage 
also  is  richer  in  protoxide  of  iron  than  diojjside.  It  forms  small 
laminae,  sometimes  in  jade  and  sometimes  in  serpentine.  In  the 
first  case,  which  is  most  frequent,  it  becomes  an  essential  ingre- 
dient of  diallage  rock  and  euphotide. 

Augite,  or  basaltic  augite,  as  it  is  frequently  called,  is  a  bisili- 
cate  of  lime,  magnesia,  and  iron,  and  is  usually  of  a  dark  green 
or  black  colour.  It  sometimes  contains  alumina,  which  in  some 
specimens  amounts  to  12  per  cent.  It  contains  more  iron  than 
most  of  the  other  augites,  and  hence  its  colour  is  also  darker 
than  usual.  It  forms  short  and  well  defined  crystals  in  such 
rocks  as  basalt,  dolerite,  black  porphyry  or  melaphyres,  and  also 
in  many  lavas.  Many  of  these  rocks  are  largely  composed  of 
augite  in  a  non-crystalline  state  ;  for  example,  dolerite  is  a 
mixture  of  labradorite  and  augite,  in  which  the  proportion  of  the 
latter  may  vary  from  10  to  40  or  50  per  cent.  In  other  rocks 
also  the  uncrystallised  portion  of  the  augite  far  exceeds  in  amount 
the  portion  which  is  crystallised.  Leucite  rock  is  a  compound  of 
leucite  and  augite,  and  lherzolite  consists  almost  entirely  of 
augite. 

In  looking  over  the  chemical  analyses  of  the  augites  it  will  be . 
noticed  that  nearly  all  contain  as  essential  ingredients,  or  as 
accidental  impurities,  four  oxides,  viz.,  those  of  calcium,  manga- 
nese, iron,  and  magnesium.  And  it  is  probable  they  may  be 
mixtures  of  the  four  simple  bisilicates,  Wollastonite,  the  bisilicate 
of  lime  [Wollastonite,  E.  C.]  ;  Enstatite,  the  bisilicate  of  mag- 
nesia ;  Rhodonite,  the  bisilicate  of  manganese  [Manganese,  E.  C.] ; 
and  Grunerite,  the  bisilicate  of  iron.  Two  of  these  were  not  de- 
scribed in  the  Cyclopa?dia,  and  we  proceed  to  describe  them  here, 
in  order  that  the  characters  of  all  these  silicates  may  be  compared 
witli  those  of  the  more  complicated  augites. 

Enstatite  is  a  bisilicate  of  magnesia  (Mg2  Si03),  which  was 
formerly  confounded  with  scapolite,  but  it  is  at  once  distin- 
guished from  it  by  its  infusibility  with  the  blowpipe.  It  is  also 
essentially  distinct  from  Pyrallolite,  which  is  a  hydrated  bisili- 
cate of  magnesia  and  an  alteration  product  of  augite.  Enstatite 
is  anhydrous  when  pure.  Its  colour  varies  from  greyish  white 
to  slightly  greenish  or  yellowish.  The  crystals  are  derived  from 
a  rhombic  prism,  in  which  the  angles  are  93°  and  87°.  It  cleaves 
most  easily  along  planes  parallel  to  the  faces  of  the  prism  of  93°, 
while  other  cleavages  occur  parallel  to  the  diagonal  section  of 
the  same  prism.  II.  =  5-5  ;,  and  sp.  gr.  =  3- 12.  When  pure  it 
contains  59-71  per  cent,  of  silica,  and  40-29  of  magnesia.  It  is 
then  greyish  or  yellowish  white,  with  a  vitreous  or  pearly  lustre 
along  the  planes  of  cleavage.  When  protoxide  of  iron  replaces 
a  portion  of  the  magnesia  the  tints  become  greenish  and  brown, 
and  as  the  proportion  increases  we  pass  on  to  specimens  with  a 
bronzy  lustre.  These  form  the  variety  Bronzite,  which  in  the 
typical  specimens  contains  40  per  cent,  of  magnesia,  and  10  per 
cent,  of  protoxide  of  iron  [Bronzite,  E.  C.].  Enstatite  is  found 
crystallized  in  serpentine  at  Mount  Zdjar  in  Moravia,  and  at 
Mount  Bezouars  in  the  Vosges. 

Griinerite  is  a  nearly  pure  iron  augite  (Fe  Si03),  found  at 
Collobricres  in  the  department  de  l'Aude,  France.  It  is  of  a 
greyish  colour,  asbestiform,  and  with  a  specific  gravity  of  37. 
The  specimen  analysed  by  M.  Griiner  gave, 

Silica  43-9 

Protoxide  of  iron  52-2 

Magnesia  l'l 

Lime  '5 

Alumina   .1*9 

A  pure  specimen  woidd  give  46-12  per  cent,  of  silica. 
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BAL.ENICEPS.  This  genus  of  birds  was  described  by  Mr. 
Gould  in  185]  ;  but  up  to  the  present  time  only  one  species, 
B.  rex,  has  been  discovered.  In  1860  two  specimens  were  for- 
warded by  Mr.  Petherick  to  the  Zoological  Society  of  London, 
and  were  the  first  to  be  exhibited  in  Europe.  This  remarkable 
bird  has  its  home  amidst  the  swampy  morasses  and  shallow 
lakes  of  Central  Africa,  where  it  collects  in  small  groups  of  from 
three  to  one  hundred.  Mr.  Petherick  gives  an  account  of  their 
habits.  "  If  frightened,"  he  says,  "  and  fired  at,  they  rise  in 
flocks  high  in  the  air,  and  after  hovering  and  wheeling  around, 
will  settle  on  the  highest  trees,  and  as  long  as  their  disturbers  are 
near  will  not  return  to  the  water.  Their  roosting-place  is,  to  the 
best  of  my  belief,  on  the  ground.  Their  food  principally  is  fish 
and  water-snakes,  which  they  have  been  seen  by  my  men  to 
catch  and  devour.  They  will  also  feed  on  the  intestines  of  dead 
animals,  the  carcases  of  which  they  easily  rip  open  with  the 
strong  hook  of  the  upper  bill.  The  breeding-time  of  the  Balceni- 
ceps  is  in  the  rainy  season,  during  the  months  of  July  and  August, 
and  the  spot  chosen  is  in  the  reeds  or  high  grass,  immediately  on 
the  water's  edge,  or  on  some  small  elevated  and  dry  spots  en- 
tirely surrounded  by  water.  The  birds  before  laying  make  a 
hole  in  the  earth,  in  which,  without  any  lining  of  grass  or 
feathers,  the  female  deposits  her  eggs.  As  many  as  a  dozen  eggs 
have  been  found  in  the  same  nest." 

The  structure  and  appearance  of  this  bird  are  so  extraordinary 
that  much  discussion  has  been  expended  in  endeavouring  to 
determine  what  its  affinities  are.  According  to  some  its  nearest 
ally  is  the  boat-bill,  Gancroma,  of  South  America  [Boat-Bill, 
E.  C.  vol.  i]  ;  Mr.  Reinhardt  contends  it  is  the  Scopus  of  South 
Africa ;  and  others  would  place  it  either  among  the  cranes  or 
storks.  The  main  peculiarities  of  Balceniceps  relate  chiefly  to  the 
structure  and  conformation  of  the  skull.  The  bones  are  unusually 
thick,  and  there  are  few  birds  in  which  the  projections  for  the 
attachment  of  muscles  are  so  large.  The  upper  surface  of  the 
skull  is  smooth,  flat,  and  even  concave  at  its  anterior  half.  The 
eyeball  is  so  large  that  the  upper  margin  of  the  orbit  rises  above 
the  middle  part  of  the  skull  ;  and  the  skull  itself  is  so  short  that 
the  anterior  margin  of  the  orbit  is  advanced  more  forward  than 
in  most  of  its  allies.  The  bill  of  this  species  is  one  of  its  most 
remarkable  features  ;  it  has  been  thoroughly  examined  by  Mr. 
Parker,  to  whom  we  are  indebted  for  the  following  description. 
The  marginal  outline  of  the  great  upper  jaw  of  the  Balceniceps 
much  resembles  that  of  the  leaf  of  Magnolia  grandifolia.  Its 
length  is  more  than  twice  its  breadth,  whilst  in  the  boat-bill  4he 
breadth  is  more  than  half  the  length,  the  upper  jaw  of  the 
latter  being  more  outspread.  The  degree  of  arching  of  the  upper 
jaw  is  intermediate  between  that  of  the  boat-bill  and  that  of  the 
stork  (Giconia).  The  gradual  rise  of  the  mesial  ridge  to  form  the 
great  terminal  hook,  the  crescentic  notch  forming  the  inferior 
margin  of  the  beak,  and  then  the  graceful  outward  curve  of  nearly 
the  entire  mandibular  margin,  give  great  elegance  to  the  lateral 
aspect  of  the  upper  jaw.  At  the  end  of  that  margin  we  have  the 
commencement  of  the  great  cheek-bone,  which  is  nearly  two 
inches  long,  half  an  inch  broad,  and  one  quarter  of  an  inch  thick. 
Such  a  magnitude  of  the  zygomatic  arch  as  this  is  perfectly 
unique  in  the  class  of  birds,  being  more  like  the  development  of 
the  same  part  in  most  mammalia,  in  the  crocodiles,  and  in  the 
turtle.  In  the  enormous  heads  of  the  larger  horn-bills,  the  cheek 
bones  are  not  half  the  size  they  attain  in  the  Balceniceps.  The 
os  quadratum  or  tympanic  bone,  which  forms  so  beautiful  an  arti- 
cular medium  between  the  cranium  and  lower  jaw  in  birds,  is 
strong  and  well  developed.  This  bone  and  the  little  pterygoid, 
which  intervenes  between  it  and  the  palatines,  have  very  much 
the  character  of  the  same  bones  in  the  heron  and  adjutant ;  but 
the  palatine  bones  themselves,  coalescing  at  the  mid-line,  and 
sending  downwards  a  strong  keel  at  that  part,  are  exactly  inter- 
mediate in  structure  between  that  of  the  adjutant  and  the 
pelican.  These  bones  and  the  pterygoid  at  their  point  of  junc- 
ture are  beautifully  scooped  out  to  receive  and  glide  under  the 
strong  beam  of  bone  which  forms  the  base  of  the  interorbital 
septum.  The  great  strength  of  all  the  bones  forming  the  upper 
maxillary  apparatus  is  in  perfect  harmony  with  what  is  known  of 
the  habits  of  the  creature.  In  this  respect  it  has  no  peer  among  its 
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congeners,  and  no  superior  except  among  some  of  the  large 
parrots.  But  the  latter  birds,  although  they  possess  the  most 
perfect  fronto-maxillary  hinge,  have  nothing  in  their  tympanies 
or  malar  bones  at  all  comparable  to  those  of  the  Balozniceps. 
Perhaps  the  most  elegant  part  of  this  bird's  structure  is  the 
hard  palate,  formed  for  the  most  part  by  the  coalescent  maxillary 
bones  ;  the  maxillaries  in  birds,  as  in  typical  fishes,  having  a  very 
backward  position,  and  often  inferior  development.  Just  inside 
the  margin  of  the  posterior  angle,  on  the  under  surface  of  this 
great  upper  jaw,  the  bone  is  cut  away,  as  it  were,  to  receive  the 
coronoid  portion  of  the  lower  jaw.  This  excavated  part  is  con- 
tinuous anteriorly  with  a  deep  groove,  margined  internally  by  a 
short  ridge,  which  gradually  rises  inside  the  palate  to  pass  for- 
wards in  a  sigmoid  manner  to  the  base  of  the  great  terminal 
beak,  where  it  meets  the  submesial  groove  in  the  upper  surface 
of  the  jaws.  In  the  common  heron  these  palatine  submarginal 
lines  exist,  being  covered  in  the  horny  sheath  by  sharp  ridges. 
These  ridges  have  their  fullest  development  in  the  green  turtle. 
The  occipital  condyle  is  here  spherical  and  large,  and  the  base 
of  the  skull  has  a  very  exquisite  structure,  which  deserves  full 
description,  as  it  exceeds  anything  we  have  seen  in  birds,  the 
heron  making  the  nearest  approach  to  the  Balceniceps  in  this 
particular.  Many  other  birds,  however,  show  traces  of  this 
peculiar  structure.  The  lower  jaw  is  exceedingly  strong  and 
thick  as  compared  with  that  of  the  adjutant.  Less  elliptical  and 
more  triangular  than  that  of  the  boat-bill,  it  has,  nevertheless, 
many  of  the  characters  of  the  latter.  Its  tip  is  curiously  emar- 
ginate,  as  is  also  the  tip  of  the  upper  jaw,  the  bony  basis  of  the 
great  hooked  beak.  The  traces  of  suture  between  the  dentary 
and  other  elements  of  the  mandible,  which  are  persistent  in  the 
boat-bill,  adjutant,  and  most  other  birds,  are  all  filled  up  with 
bony_  matter,  as  is  the  case  in  the  parrot  tribe,  in  the  horn-bill, 
and  in  the  toucans.  The  anterior  part  of  the  mandible  passes 
within  the  maxilla,  the  edge  of  its  bony  sheath  fitting  between 
the  marginal  and  submarginal  ridge  of  the  latter.  Where  the 
upper  jaw  begins  to  narrow  towards  its  angle,  there  the  mandible 
rises  higher  (its  height  or  depth  here  being  l£  inch),  and  it  is 
rounded,  rough,  and  strong.  It  then  lowers  again,  and  becomes 
rapidly  broader  to  form  the  deep  and  wide  articular  cavities 
for  the  tympanic  bone  above,  and  the  broad  flat  angular  pro- 
cesses behind  and  below.  Each  ramus  of  this  great  inelastic 
mandible  is  united  to  its  fellow  at  the  symphysis  by  complete 
bony  union  to  the  extent  of  l£  inch.  In  the  extremely  elastic 
mandible  of  the  pelican,  this  line  of  bony  union  is  one-eighth  of 
an  inch  in  length ;  in  the  boat-bill,  one-fourth  of  an  inch  ;  in  the 
adjutant,  4|  inches  ;  and  in  the  horn-bill  (Buceros  bicornis),  more 
than  seven  inches.  ('  Proc.  Zool.  Soc.,'  1860,  p.  326.)  Mr.  Parker 
also  treats  in  detail  of  the  vertebrae,  the  sternum,  and  limbs  of 
this  species,  and  comes  to  the  conclusion  that  it  is  strictly  an 
Ardeine  bird.  Reinhardt,  on  the  other  hand,  judging  from 
external  characters  only,  decides  that  Balceniceps  is  most  nearly 
related  to  Scopus.  He  dwells  more  especially  on  the  close 
resemblance  between  the  beaks  of  the  two  species.  In  both,  he 
remarks,  the  nostrils  are  shaped  in  precisely  the  same  way;  viz., 
as  narrow,  almost  imperceptible,  slits.  In  both  the  culmen  is 
separated  throughout  its  whole  length  from  the  sides  of  the 
bill  by  a  deep,  narrow  groove  or  furrow,  and  both  terminate  in  a 
powerful  hook. 

BALANOPIIORACEiE  or  BALANOPHORE.E.  [E.  C. 
vol.  i.  373.]  This  small  but  remarkable  order  of  plants  now 
comprises  about  40  species,  distributed  amongst  15  genera.  Prom 
the  wide  difference  which  these  genera  present  among  themselves, 
the  order,  as  now  known  to  us,  appears  to  be  a  remnant  only  of 
what  its  full  development  would  be.  The  intermediate  forms 
have  in  all  probability,  once  had  a  being,  but  have  died  out  in 
past  ages,  or  if  they  still  exist,  are  now  nourishing  undiscovered 
in  the  dense  damp  woods  of  the  warmer  zones  of  the  globe. 
They  have  generally  been  regarded  as  nearly  allied  to  the  curious 
root  parasites,  the  Rafflcsiacece.  But  Dr.  Hooker's  careful  exami- 
nation of  extensive  collections  of  specimens  from  all  parts  tends 
to  show  that  they  are  exogenous  flowering  plants,  in  which  the 
various  organs  have  a  remarkably  simple  structure.  The  flowers 
are  generally  unisexual,  eminently  polymorphous,  and  not- 

n 


03 


BARYTO-CELESTINE. 


BASALT. 


100 


withstanding  their  simplicity  of  structure,  possess  a  high  degree 
of  morphological  differentiation.  In  Dr.  Hooker's  opinion  the 
Balanophorccz  belong  to  the  epigynous  Calycijlorce,  and  should 
be  placed  near  the  ffaloragca:  He  supports  this  opinion  by 
referring  to  the  following  affinities  between  the  two  groups  : — 
(1.)  Between  Cynomorium  and  Hippuris  in  the  one  epigynous 
stamen  on  an  ovarium,  consisting  of  one  carpel  with  a  solitary  pen- 
dulous ovule  and  simple  style.  (2.)  Between  the  Distyli  and 
Jlaloragece  a  relation  is  established  through  the  Australian  genus 
Loudonia,  which  is  a  very  peculiar  form  of  the  latter  order, 
having  four  styles  and  only  one  cell  to  an  ovarium  containing 
one  or  two  pendulous  ovules.  The  tendency  to  suppression  of  the 
ovaria,  combined  with  the  constant  presence  of  their  styles,  and 
the  styles  of  the  suppressed  ovaries  being  in  all  respects  similar 
to  those  of  the  developed  ovary  and  equally  perfect,  is  a  very  pe- 
culiar character,  and  is  frequent  in  Haloragecc,  though  not  confined 
to  them  :  it  is  very  conspicuous  in  Gunnera.  The  greater  tendency 
to  imperfection  in  the  female  than  in  the  male  flowers  of  Halor- 
agece  is  also  a  marked  feature  shared  by  Balanophorcce.  (3.) 
Between  Gunnera  and  Lophophytum  the  affinity  is  so  close,  that 
the  female  flowers  of  these  genera  might  be  mistaken  for  one 
another  ;  and  the  male  flowers  of  Lophophytum  in  their  two 
stamens,  linear  anthers  and  basal  short  filaments,  are  absolutely 
identical  with  those  of  several  species  of  Gunnera  ;  in  the  sub- 
genus Misandra  especially,  the  male  flower  often  consists  of  only 
two  small  sessile  calyx  lobes,  with  two  alternating  stamens.  (4.) 
If  the  female  inflorescence  of  Gunnera  and  Lophophytum  be 
compared,  the  affinity  may  be  very  easily  perceived  ;  in  each, 
short  conical  branches  of  the  flower  head  project  laterally  from 
a  stout  axis,  and  are  subtended  by  a  large  bract,  and  studded  with  a 
dense  mass  of  flowers,  which  consist  of  an  adherent  perianth,  no 
trace  of  rudimentary  stamens,  two  styles,  and  a  one-celled  ovary 
with  a  pendulous  ovule,  whose  integument  in  ripening  contracts 
an  adhesion  to  the  inner  wall  of  the  cavity.  (5.)  The  tendency 
to  a  dimerous  or  tetramerous  arrangement  of  the  parts  of  the 
flower  so  conspicuous  in  all  Haloragece  and  in  Gunnera  is 
common  to  the  Helosidea;  and  Lophophytece. 

It  will  thus  be  seen,  that  there  is  no  relation  between  these 
plants  and  the  Fungi.  They  differ  from  them  completely  in 
structure,  in  their  slowness  of  growth,  and  in  lasting  for 
from  one  to  several  years.  They  grow  from  seeds,  and  are  not 
propagated  by  bags  of  spores  as  stated  by  Endlicher.  They 
abound  most  in  the  dense  forests  of  the  warm  latitudes  of  Asia  and 
America,  but  are  usually  met  with  on  the  slopes  of  the  mountains 
rather  than  in  the  low-lying  plains.  Some  species  occur  at 
considerable  altitudes,  and  far  within  the  temperate  latitudes. 
Thus  one  species,  Cynomorium  coccinum,  occurs  as  far  north  as  the 
41st  degree  of  latitude  in  Europe.  The  distribution  of  the  genera 
is  thus  indicated.  Mystropetalon,  Sarcophyton,  Thonningia  are 
African  ;  Cynomorium  occurs  throughout  the  whole  Mediterranean 
area,  and  in  the  Canary  Islands  ;  Balanophora  extends  over  the 
Indo-Malayan  region  from  Ceylon  to  the  Himalayan  mountains, 
and  as  far  east  as  the  New  Hebrides ;  Rhopalocncmis  occurs  in  the 
Himalayan  region ;  LangsdorJJia,  Lophophytum,  Scybalium,  Sphcc- 
rorhizon,  Phyllocoryne,  Coryncea,  and  Helosis  are  American ;  and 
Dactylanthus  is  a  New  Zealand  genus.  Many  of  the  species  have 
so  much  wax  in  their  cells  that  they  are  used  as  candles.  Thus 
the  stems  of  LangsdorJJia  hypogwa  are  used  as  candles  on  Saints'- 
days  in  the  churches  of  Bogota;  and  Balanophora  elongata  is 
used  for  making  candles  in  Java.  (J.  D.  Hooker,  Linnean  Trans. 
xxii.  p.  1— G8,  1859.) 
BARYTO-CELESTINE.  [Strontia,  E.  C.  S.] 
BARYTO-STRONTIAN ITE.  [Strontia,  E.  C.  S.] 
BASALT.  [E.  C.  vol.  i.  col.  392—395;  Giant's  Cause- 
way, E.  C.  vol.  ii.  cols.  1012,  1013.]  This  rock  is  defined  by 
Cotta  as  being  "  A  compact  rock,  nearly  or  quite  black,  with 
dull  conchoidal  fracture  ;  an  apparently  homogeneous  compound 
of  which  the  essentials  are  labradorite  (or  nepheline),  augite,  and 
magnetic  iron  ore,  frequently  united  with  carbonates  and  zeolitic 
substances.  In  the  compact  mass  there  often  occur  prominently 
distinct  grains,  or  even  crystals  of  olivine,  labradorite,  augite, 
and  magnetic  iron  ore."  It  has  a  certain  amount  of  resemblance 
to  dolerite  and  leucite  rock.  The  first  differs  from  it  in  being 
granular,  and  in  having  a  somewhat  lower  specific  gravity ;  while 
the  second  contains  leucite  in  the  place  of  the  labradorite.  An- 
amesite,  Analcymite,  and  Tlioleite  are  varieties  of  dolerite ;  Ilauno- 
phyry  is  a  variety  of  basalt ;  and  Dunite  is  a  variety  of  leucite 
rock. 

Basalt  has  the  same  elementary  composition  as  dolerite,  but 
differs  from  it  in  containing  water  and  volatile  matter.  It  is 
WBierally  very  compact,  but  occasionally  it  is  somewhat  cellular, 


the  cellules  are  large  and  rounded,  and  differ  from  those  of 
dolerite  which  are  small,  irregular,  distorted,  and  close  together. 
This  variety  is  sometimes  called  vesicular  scoriaceous  basalt,  or 
basaltic  lava,  and  in  well  exemplified  by  the  basalts  at  Wolfsberg 
in  Bohemia,  at  Velay  in  France,  and  by  the  Rouge  Roche,  near 
Puy-en-Velaye.  The  last-mentioned  example  closely  resembles 
the  scoriaceous  lavas,  yielded  by  active  volcanoes,  but  it  differs 
from  them  in  containing  water.  M.  Delesse  regards  this  as  an 
important  difference,  and  rightly  so,  if,  as  he  asserts,  the  water 
is  not  derived  from  infiltration,  but  belonged  to  the  rock 
when  it  underwent  aqueous  fusion.  Basalt  possesses  but  little 
lustre,  the  paste  is  generally  lithoid  and  granular,  but  under 
certain  circumstances  it  acquires  a  slightly  vitreous  lustre  by 
metamorphism.  The  olivine  and  augite  have  the  same  vitreous 
lustre,  and  other  characters  possessed  by  them  when  developed 
in  lavas  and  furnace  slags, but  the  labradorite,  instead  of  possessing 
a  vitreous  lustre,  has  a  peculiar  waxy  one  combined  with  a 
greenish  colour,  and  an  easy  cleavage ;  it  also  contains  water,  which 
Delesse  considers  to  be  an  indication  that  it  was  developed  in  an 
hydrated  rock.  This  may  be  thought  by  some  to  be  confirma- 
tory of  the  view  that  the  properties  of  basalt  are  due  to  its 
having  been  erupted  beneath  the  sea  ;  but  although  it  is  true 
many  basalts  have  been  so  erupted,  the  presence  of  the  sea  does 
not  appear  to  be  essential,  since  the  basalts  of  Auvergne  were 
certainly  ejected  when  the  district  was  dry  land.  These  basalts 
are  compact  in  the  lower  parts  of  the  sheets,  so  that  no  greater 
pressure  was  required  to  give  it  such  compactness  than  is  due 
to  its  depth. 

The  metamorphic  action  of  basalt  on  other  rocks  has  been 
carefully  studied  by  M.  Delesse.  Although  it  is  undoubtedly  a 
volcanic  rock,  there  are  instances  in  which  it  appears  to  have 
produced  no  metamorphic  action.  For  example,  at  Carlseegen 
in  Germany,  a  thread  of  basalt  traverses  a  metalliferous  lode  con- 
taining copper-pyrites,  and  zinc  blende,  without  having  produced 
any  effect  on  these  minerals  ;  and  at  the  Louise  mine,  Siegen, 
fragments  of  spathic  iron  are  embedded  in  basalt,  which  appear 
to  have  undergone  no  other  alteration  than  a  slight  change  of 
colour.  In  the  Alte  Birke  mine,  close  to  the  last,  a  vein  of 
basalt  repeatedly  cuts  a  seam  of  spathic  carbonate  of  iron,  but  in 
this  case  there  has  been  a  strong  metamorphic  action.  The 
basalt  varies  from  one  to  six  feet  in  thickness,  and  is  itself  some- 
what altered  on  the  side  nearest  the  metalliferous  veins.  The 
part  of  the  veins  which  touches  the  basalt  is  converted  into  mag- 
netic oxide  of  iron  ;  beyond  this  comes  a  band  of  black  and 
partially-altered  carbonate ;  and  lastly,  at  a  distance  of  several 
inches  from  the  basalt,  is  the  unaltered  carbonate.  The  basalt, 
on  the  other  hand,  contains  olivine,  iron  pyrites,  arsenical  iron, 
22  per  cent,  of  carbonate  of  iron,  and  7  per  cent,  of  organic 
matter.  The  change  undergone  is  certainly  great,  but  there  is 
nothing  to  show  that  heat  affected  it  rather  than  aqueous 
agency,  and  the  reducing  action  of  organic  matter.  However, 
there  are  numerous  facts  which  show  that  the  metaniorphic 
action  of  basalt  is,  hi  most  cases,  due  to  heat ;  as,  for  example, 
where  coal  has  been  converted  into  coke ;  ordinary  limestones 
rendered  saccharoidal ;  porous  rocks,  such  as  grit,  impregnated 
with  zeolitic  crystals ;  and  argillaceous  rocks  rendered  lithoid, 
cellular,  or  amygdaloidal. 

In  dolerite  the  paste  is  anhydrous,  more  or  less  magnetic, 
cellular,  and  of  a  grey  or  blackish  colour.  In  anamesite,  the 
structure  is  so  fine-grained  that  no  distinct  crystals  are  visible  to 
the  eye,  but  in  ordinary  dolerite,  crystals  of  labradorite  and 
augite  are  readily  detected.  The  labradorite  occurs  in  white 
translucid  and  fractured  tabular  crystals,  end  possesses  a  vitreous 
lustre  ;  these  characters  at  once  distinguish  it  from  the  labra- 
dorite of  basalt.  The  augite  occurs  in  black  or  greenish-black 
crystals,  having  a  vitreous  lustre.  Olivine  and  hornblende 
are  also  sparingly  developed,  and  likewise  have  a  vitreous 
lustre.  The  magnetic  iron  ore  sometimes  occurs  in  distinct 
octahedrons,  but  zeolites  and  carbonates  are  rare,  and  generally 
absent.  The  matrix  itself  is  made  of  the  same  ingredients,  but 
chiefly  of  labradorite  and  augite  ;  the  proportions,  however,  vary 
considerably  in  different  specimens.  Dolerite,  like  basalt,  lias 
an  energetic  metamorphic  action  on  other  rocks.  It  converts 
combustibles  into  coke,  decomposes  limestones  or  renders  them 
granular  and  crystalline,  calcines  argillaceous  and  felspathic 
rocks,  and  vitrifies  quartz  and  granite.  It  is  abundant  in  all 
countries,  especially  in  volcanic  districts,  and  is  produced  by 
active  volcanoes,  as  in  the  case  of  iEtna,  whose  lava  principally 
consists  of  labradorite  and  augite.  In  addition  to  the  minerals 
mentioned  above,  dolerite  also  contains,  as  accessory  ingredients, 
nepheline,  sodalite,  melanite,  mica,  bronzite,  hornblende,  olivine, 
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specular  iron,  &c.  Analcymite  contains  analcime,  and  is  pro- 
bably an  altered  dolerite. 

Leucite  rock  is  a  compound  of  leucite,  aagite,  and  magnetic 
iron-ore,  and  is  usually  of  a  lighter  grey  tint  than  dolerite  and 
basalt,  and  in  addition  to  leucite  and  augite,  it  may  also  contain 
crystals  of  dark  magnesia-mica,  socialite,  sanidine,  labradorite, 
nepheline,  olivine,  hauyne,  garnet,  apatite,  and  zeolites.  It 
forms  the  lavas  of  several  volcanoes,  as,  for  example,  of  Vesuvius ; 
but  it  has  not  been  met  with  under  circumstances  indicating  a 
high  geological  antiquity,  probably  on  accoimt  of  the  readiness 
with  which  leucite  is  altered  into  felspar,  nepheline,  and 
kaolin. 

BEAR  [E.  C.  vol.  i.,  cols.  401—415].  There  is  little  to  add  re- 
specting the  living  species  of  Bears,  of  which  a  synopsis  has  been 
recently  published  by  Dr.  Gray  of  the  British  Museum.  ('  Proc. 
Zool.  Soc'  1864,  p.  677.)  InE.  G.  a  portion  of  the  family  Ursidoj 
was  treated  of  under  Bear,  and  a  portion  under  Ursid^3  ;  but, 
for  the  sake  of  convenience,  we  reproduce  here  Dr.  Gray's  defini- 
tions of  all  the  genera  of  the  group,  in  order  that  it  may  be  seen 
what  relation  the  Bears  proper  have  to  the  rest  of  the  Ursine 
family. 

Section  I.     Brachypoda.     Toes  straight,  claws  exserted. 

a.  Tad  very  short ;  body  massive  ;  limbs  short ;  nose  short ; 
teeth  42.  Ursina. 
a.  Sea  Bears.    Soles  of  the  feet  hairy,  with  a  few  bald 
jmds.    The  tubercular  grinder  longer  than  the 
flesh-tooth.     Lips   slightly  extensile.  Cutting- 
teeth,  {j.    Ears  rounded,  hairy. 

1.  Thalassarctos.    Noseof  skull  produced, longer  than 

broad.    Front  false  grinders  small ;  far  apart. 

Upper  tubercular  moderate. 
6.  Land  Bears.    Soles  of  the  feet  bald ;  callous.  Cut- 
ting teeth,  |.    Lips  slightly  extensile.    Cover  of 
nostrils,  moderate.    Ears  rounded,  hairy.  Under- 
side of  the  base  of  the  toes,  hairy. 

2.  Ursus.     Nose  of  skull  produced,  longer  than 

broad  ;  rounded  above.  Forehead  convex,  sepa- 
rated from  the  nose  by  a  cross  line.  False 
grinders  far  apart,  small.  Palate  flat.  Brain- 
case  swollen.    Lower  jaw,  moderate. 

3.  Myrmarctos.    Nose  of  the  skull  produced,  much 

longer  than  broad  ;  flat  above.  Nose,  forehead, 
and  front  of  crown  all  on  one  line.  False 
grinders  far  apart,  small.  Palate  concave. 
Brain-case  compressed.  Lower  jaws  large, 
elongate. 

4.  Ilelarctos.    Nose  of  skull  very  short,  as  broad  as 

long,  forming  a  line  with  the  forehead.  False 
grinders  crowded,  large.    Palate  broad,  flat, 
c.  Honey  Bears.    Soles  of  the  feet  bald ;  callous.  Cut- 
ting teeth,  I'.    Lips  very  extensile.    Nostrils  large, 
with  a  large  cover.  Front  of  joalate  bent  up,  Ears 
tufted.    Under-side  of  base  of  toes  bald. 

5.  Melursus.  Nose  of  the  skull  produced,  longer  than 

broad,  rounded  above.    False  grinders  far  apart. 
Upper  hinder  tubercular,  short. 
e.  Tail  elongate  ;  body  and  limbs  moderate  ;  teeth,  40. 
*  Head  elongate  ;  nose  produced,  mobile  ;  under-side 
convex,  rather  bald ;    without  any  longitudinal 
central  groove.  Nasuina. 

6.  Nasua. 

**  Head  ovate;  nose  short;  xmder-side  flat,  hairy, 
with  a  central  longitudinal  groove.  Procyonina. 

7.  Procyon. 

Section  II.     Dendropoda.     Toes  short,  arched ;  claws 
retractile. 

a.  Tail  prehensile ;  soles  bald.  C'ercoleptina. 

8.  Cercoleptes 

b.  Tail  bushy  ;  soles  hairy.  Ailurina. 

9.  Ailurus. 

The  article  Bear,  E.G.,  relates  to  what  are  called  in  the 
above  synopsis  Ursina.  The  following  is  a  list  of  the  species 
described  by  Dr.  Gray,  a  few  notes  being  made  upon  some  of 
the  forms. 

1.  Thalassarctos  maritirnus.    Siehold  mentions  it  as  a  member 

of  the  Japanese  fauna. 

2.  Ursus  arctos.    Four  varieties,  and  several  sub-varieties  are 

noticed  by  Dr.  Gray.  One  of  the  varieties  is  named 
grandis.    It  occurs  in  the  N.  of  Europe ;  and  a  specimen 


of  it  lived  upwards  of  ten  years  in  the  Zoological  Gardens, 
Regent's  Park.    It  is  quite  as  large  as  U.  ferox;  and  Dr. 
Gray  is  inclined  to  believe  it  will  turn  out  to  be  a  distinct 
species  from  U.  arctos.     Another  variety  is  collaris, 
noticed  in  E.  C,  vol.  i.,  col.  407,  as  U.  collaris.    It  has 
been  found  in  Kamtchatka,  Amoorland,  and  Japan. 
This  species  has  been  gradually  diminishing  in,  and  retreating 
from,  its  old  haunts.    It  no  longer  roams  through  the  Alps ;  the 
last  indigenous  specimen  having  passed  out  of  existence  in  1595, 
or  shortly  after.    It  was  also  towards  the  end  of  the  sixteenth 
century  that  the  brown  bear  was  extirpated  from  the  island  of 
Corsica.    The  evidence  bearing  on  this  point  consists  of  certain 
documents  in  the  archives  of  most  of  the  Corsican  towns.  Some 
of  them  are  public  notifications  of  the  appointment  of  certain 
persons  to  the  office  of  hunters  of  bears,  boars,  and  stags.   A  trans- 
lation of  one  of  these  is  given  by  Aucapitaine  in  the  '  Revue  et 
Magasin  de  Zoologie,'  Second  Series,  xiv.  p.  262.   It  is  dated 
Jrdy  28,  1572.    It  states  that  bears  attack  the  flocks,  and  stags 
and  wild  boars  ravage  the  crops  belonging  to  the  inhabitants  of 
Vizzani ;  and  beseeches  the  governor  of  Corsica  to  allow  a  certain 
person  selected  by  the  people  of  Vizzani  to  carry  an  arquebuss, 
in  order  that  he  "  may  defend  and  preserve  our  flocks,  and  pre- 
vent our  ruin  from  the  ravages  of  tire  bear,  wild  boar,  and  stag." 
It  is  probable  the  bear  did  not  exist  long  after  this  date,  since 
there  is  no  evidence  of  its  existence  in  the  island  after  the  end  of 
the  sixteenth  century. 

3.  U.  Isabcllinus. 

4.  U.  Syriacus. 

5.  U.  torquatus.  This  is  the  U.  Tliibetanus  of  E.  C.  vol.  i.  col. 
407. 

6.  U.  Japonicus.  This  is  believed  to  be  a  new  species  from 
Japan.  Its  fur  is  black,  short,  dense,  and  shiny  ;  the  hair  on  the 
sides  of  the  neck  is  long.  The  face  is  clothed  with  short  hair. 
The  ears  are  large,  and  the  head  short  and  round.  There  is  an 
ill-defined  white  line  on  the  throat.  Its  habitat  is  Japan. 
Specimens  have  been  exhibited  in  the  Zoological  Gardens, 
Regent's  Park. 

7.  U.  Formosanum.  This  is  supposed  to  be  a  distinct  species  by 
Swinhoe,  who  states  that  it  dwells  in  the  high  mountains  of 
the  interior  of  Formosa.  It  is  intermediate  in  size  between  U. 
japonicus  and  U.  torquatus;  and,  according  to  Dr.  Sclater,  it  is 
scarcely  distinguishable  from  the  latter  in  external  appearance. 

8.  U.  inornatus.    It  is  a  native  of  Ceylon. 

9.  U.  cinereus.  It  is  the  U.  ferox  of  E.  C.  vol.  i.  cols.  405 
et  seq. 

10.  U.  horriaceus.  This  is  the  barren  ground  bear  of  E.  C.  vol. 
i.  col.  403. 

11.  U.  Americanus. 

12.  U.  cinnamomeus. 

13.  Myrmarctos  Eversmanni.  The  ant-bears  have  long  been 
overlooked.  They  have  generally  been  considered  to  be  the 
same  as  the  brown  bear.  Eversmann  recognised  the  difference  as 
long  ago  as  1840,  when  he  stated  that  "in  the  ant-eating  bear 
the  skull  is  more  elegantly  formed  [than  in  U.  arctos].  The 
anterior  level  of  the  frontal  bone  forms  a  plane  with  the  nasal 
bone  ;  the  forehead  also  does  not  stand  forwards,  and  forms  no 
.depression,  but  is  flat.  The  molar  teeth  are  narrower  and  longer  ; 
the  zygomatic  arch  is  thinner  and  more  slender  ;  altogether  the 
entire  skull  is  proportionally  longer,  not  so  high,  and  not  so 
robust  as  in  the  carrion  eater  (Ursus  arctos)."  The  species  is  a 
native  of  Norway.    Probably  a  second  exists  in  Eastern  Siberia. 

14.  Helarctos  Malayanus.  A  native  of  Sumatra,  Borneo,  Java, 
and  the  Malay  peninsula. 

15.  IT.  curyrhinus.  A  specimen  is  so  named  in  the  Academical 
Museum  of  Lund,  which  is  said  to  have  been  brought  from 
Hungary. 

16.  H.  Crowthcri.  A  north-west  African  species. 

17.  II.  ornatus.  It  is  the  same  as  the  Ursus  ornatus  of  E.  C. 
vol.  i.  col.  405. 

18.  Melursus  labiatus. 

In  entering  upon  the  consideration  of  the  fossil  bears,  we  are 
met  by  the  difficulty  as  to  what  is  to  be  considered  a  species, 
and  what  are  the  rules  whereby  we  should  be  guided  in  the  deter- 
mination of  specific  forms.  What  reasons  can  be  brought  forward 
for  accepting  or  rejecting  the  opinions  of  Cuvier  or  of  Blainville  ? 
Cuvier  admitted  three  fossil  species,  viz.,  U.  spelocus,  U.  arctoi- 
cleus,  and  U.  priscus.  Subsequently  other  authorities  added  U. 
Pitorrii,  U.  giganteus,  and  U.  leodiensis.  De  Blainville  regarded 
all  these  six  species  as  one  only ;  and,  moreover,  he  held  the 
opinion  that  the  recent  U.  arctos,  U.  Americanus,  and  U.  ferox, 
are  varietal  forms  of  the  same  comprehensive  type.  Whatever 
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be  the  position  we  may  adopt  between  these  two  extremes,  there 
is  unquestionably  a  certain  amount  of  variation  in  form  and 
proportions  in  the  different  individuals  born  of  the  same  mother, 
m  the  different  members  of  the  same  race,  in  the  different  races 
or  breeds  of  the  same  variety,  and  in  the  different  varieties  of  the 
same  species.  If  mere  divergence  of  characters  is  held  to  con- 
stitute the  basis  of  the  several  zoological  groupings,  what  amount 
is  deemed  requisite  to  separate  species  from  species  ?  and  is  the 
amount  which  suffices  to  separate  one  bear  from  another,  similar 
in  extent  to  that  which  is  acknowledged  to  be  sufficient  to  sepa- 
rate one  species  from  another  in  the  allied  group  of  digitigrade 
carnivores  1  Or  again,  it  may  be  asked  if  specific  distinction 
may  not  depend  rather  upon  the  constancy  of  the  divergence 
of  character,  than  upon  the  amount  of  divergence  itself  ?  and  if 
it  can  be  admitted  that  the  amount  of  difference  which  dis- 
tinguishes one  species  of  Felis  and  another  is  not  greater  than 
separates  two  varieties  in  the  genus  Ursus  ?  These  are  questions 
which  we  shall  not  attempt  to  answer  ;  but  they  maybe  usefully 
borne  in  mind  in  considering  the  details  which  follow.  The 
palajontologist  has  a  far  more  difficult  task  than  the  zoologist  in 
determining  specific  forms.  The  former  generally  has  but  a 
few  osseous  fragments  of  a  few  individuals  to  assist  him  ;  while 
the  latter  usually  has  opportunities  of  studying  the  external 
characters  and  habits  of  thousands  of  individuals.  Hence  it  is  a 
great  advantage  when  a  few  living  forms  can  be  studied,  and  the 
data  supplied  by  them  used  in  forming  our  opinion  respecting 
the  congeneric  forms  that  have  passed  away.  This  task  has  been 
partially  done  for  the  genus  Ursus.  M.  Delbos  has  made  a  most 
elaborate  examination  of  Ursus  arctos,  Ursus  spelcvus,  and  other 
extinct  forms  bearing  specific  names  ;  but  it  yet  remains  for 
some  anatomist  to  make  a  similar  examination  of  the  structural 
conformation  of  the  species  which  still  co-exist  with  U.  arctos. 
Few  persons  are  better  fitted  for  the  task  than  M.  Delbos  him- 
self, who  is,  we  believe,  zealously  prosecuting  it.  In  his  first 
paper  (Annales  des  Sciences  Naturelles,  4th  Series,  vol.  ix.  p. 
155-223)  he  gives  details  respecting  almost  every  bone  in  the 
brown  bear  of  the  Pyrenees,  and  compares  them  with  what  is 
seen  in  the  dog,  which  is  taken  as  the  type  of  the  digitigrade 
carnivores.  As  an  example  of  his  mode  of  treating  his  subject 
we  will  condense  his  remarks  upon  the  skulls  of  the  two  species. 
The  palate  is  triangular  in  the  dog,  whereas  it  is  like  a  quadri- 
lateral whose  fore  angles  have  been  rounded  off  in  the  bear.  The 
space  between  the  pterygoid  crests  of  the  bear  is  nearly  two- 
thirds  the  width  of  the  jialate,  and  one-fourth  of  its  length.  In 
the  dog  it  is  only  one-half  as  wide  as  the  palate,  while  its  length 
does  not  exceed  one-third  that  of  the  palate.  The  mastoid  pro- 
cess is  attached  to  the  temporal,  and  forms  a  prominent  knob 
immediately  behind  the  meatus  auditorius,  or  ear-aperture.  A 
large  prismatic  tubercle,  which  forms  part  of  the  occipital,  and 
in  front  of  which  passes  the  squamoso-occipital  suture,  is  con- 
nected with  a  ridge  on  the  squamosal,  and  completes  the  mastoid 
process.  In  the  dog  the  mastoid  process  is  not  on  the  squamosal, 
but  on  the  occipital,  and  in  some  instances  it  is  not  developed  at 
all  on  one  side.  The  pre-maxillaries  rise  somewhat  beyond  the 
middle  of  the  nasals,  so  as  to  be  articulated  with  a  triangular  pro- 
longation of  the  frontal.  From  this  point,  the  frontal-maxillary 
suture  ascends  as  high  as  the  posterior  third  of  the  orbit,  from 
whence  it  again  descends,  obliquely,  to  the  lachrymal,  which  is 
entirely  within  the  orbit.  In  the  dog  the  pre-maxillaries  do  not 
ascend  above  the  lower  third  of  the  nasal  bones,  and  are  not 
connected  with  the  frontal.  The  incisive  foramina  are  entirely 
in  the  pre-maxillaries  which  slope  under  the  portion  of  the 
palate  formed  by  the  maxillaries.  Between  these  two  foramina 
and  one  situated  more  backwardly,  is  a  third  much  smaller, 
situated  on  the  suture  of  the  two  incisive  bones,  and  which  does 
not  exist  in  the  dog.  In  the  dog,  also,  the  maxillaries  contribute 
to  form  the  boundary  of  the  incisive  foramina.  The  malar  is 
somewhat  more  prominent  at  the  base  of  the  zygomatic  arch. 
The  zygomatic  process  does  not  extend  as  far  as  the  postorbital 
process,  as  in  the  dog.  The  palatine  enters  more  largely  into  the 
formation  of  the  orbit.  From  its  articulation  with  the  pre- 
sphenoid,  in  front  of  a  round  foramen,  its  margin  is  straight  as 
far  as  the  lachrymal  bone.  The  pre-sphenoid  is,  on  the  other 
hand,  much  smaller.  After  it  has  contributed  to  form  the 
spheno-orbital  foramen  the  ali-sphenoid  terminates  at  a  slight 
distance  therefrom,  being  intersected  by  the  squamosal  and 
palatine.  In  the  dog  the  ali-sphenoid  advances  much  farther, 
and  even  as  far  as  the  postorbital  processes.  The  basi-sphenoid 
reaches  farther  into  the  temporal  fossa  and  orbit ;  its  ala,  pointed 
anteriorly,  stretches  beyond  the  optic  foramen.  It  is  articulated 
below  with  the  frontal  and  pre-sphenoid.    In  the  dog  it  is  inter- 
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sccted  in  front  by  the  two  bones  just  named.  The  lachrymal 
canal  is  formed  by  the  lachrymal  and  maxillary  bones  ;  and 
is  placed  on  the  anterior  edge  of  the  orbit  j  ust  above  the  origin 
of  the  zygomatic  arch.  In  the  dog  it  is  entirely  formed  in  the 
lachrymal ;  it  is  situated  in  the  orbit  and  behind  the  upper  branch 
of  the  suborbital.  The  suborbital  foramen  is  much  nearer  the 
root  of  the  bone  so  named  ;  it  there  forms  a  slope  situated  above 
the  penultimate  molar.  It  emerges  in  the  orbit,  as  in  the  dog  ; 
but  it  occurs  on  the  line  of  separation  of  the  palatine  and  max- 
illary, and  the  lachrymal  does  not  contribute  to  its  formation. 
The  posterior  suborbital  foramen,  the  remnants  of  a  membranous 
space  which  is  liable  to  be  obliterated  with  age,  is  situated 
between  the  lachrymal  and  anterior  suborbital  foramen  on  the 
suture  of  the  lachrymal  with  the  palatine.  It  is  at  the  anterior 
angle,  and  less  within  the  orbit  than  in  the  dog.  The  spheno-  and 
pterygo-palatine  foramina  have  the  same  position  as  in  the  dog. 
The  second  opens  upon  the  palate  by  three  channels.  The 
anterior  channel  terminates  in  the  interval  between  the  two  last 
molars  on  the  suture  of  the  palatine  with  the  maxillary,  and  is 
continued  forward  as  a  groove  on  the  palate,  which  widens  and 
shallows  until  it  vanishes  ;  the  middle  channel  is  narrow,  and 
like  the  posterior  one,  which  is  still  smaller,  is  situated  in  the 
palatine.  The  orbital  foramen  is  smaller  than  the  optic,  and 
these,  together  with  the  spheno-orbital  and  round  foramina,  are 
arranged  lineally  below  a  ridge  which  extends  from  the  upper 
edge  of  the  spheno-orbital  foramen  to  the  postorbital  process  of 
the  frontal,  and  which  has  no  existence  in  the  dog.  The  oval 
and  round  foramina  are  pierced,  as  in  the  dog,  in  the  basi- 
sphenoid  ;  the  spheno-orbital  foramen  is  on  the  suture  of  the 
basi-  with  the  pre-sphenoid  ;  but  the  optic  and  orbital  foramina 
are  excavated  in  the  frontal.  In  the  dog  the  optic  foramen  is  in 
the  pre-sphenoid.  The  apertures  of  the  Eustachian  tube  and 
carotid  canal  are  very  small,  very  irregular,  and  protected  by  a 
plate  forming  the  anterior  edge  of  the  tympanic  bone.  The 
lower  jaw,  independent  of  the  teeth  which  it  supports,  has  charac- 
ters which  suffice  to  distinguish  between  genera,  and  even  species. 
In  Ursus  arctos  the  two  rami  meet  at  an  angle  of  from  55°  to  60°. 
Each  ramus,  measured  from  the  front  alveolar  edge  to  the  back 
part  of  the  last  molar,  is  two-thirds  of  the  total  length,  measured 
from  the  alveolar  edge  to  the  centre  of  the  condyle.  These  pro- 
portions would,  however,  necessarily  vary  according  as  the  indi- 
viduals had  long  or  short  snouts.  Near  the  symphysis  there  are 
numerous  perforations  for  the  passage  of  minute  arteries.  A  short 
distance  from  the  symphysis,  towards  its  upper  third,  is  a  large 
foramen  on  either  side  ;  but  their  existence  is  not  constant. 
The  ramus  is  depressed  behind  the  canine,  and  in  the  space 
which  separates  it  from  the  first  molar.  There  are  three  mentary 
foramina.  The  first  two,  in  close  apposition,  are  placed  below 
the  diastema,  the  anterior  being  in  the  upper  third,  while  the 
middle  one,  and  largest,  is  near  the  middle  portion  of  the  jaw. 
The  third,  somewhat  isolated  from  the  others,  occurs  below  the 
interval  between  the  first  and  second  molars.  The  masseteric 
fossae  are  shallow,  and  in  the  form  of  a  triangle  with  a  rounded 
apex,  whose  base  is  formed  by  the  posterior  margin  of  the  max- 
illary. The  two  sides  of  the  triangle  are  formed  above  by  the 
slightly-raised  ridge  which  constitutes  the  anterior  edge  of  the 
coronoid  process,  and  below  by  a  still  less  marked  swelling 
which  merges  into  the  angular  process.  On  the  inner  surface 
the  dentary  canal  is  well  developed,  and  situated  just  below  the 
anterior  edge  of  the  coronoid  process,  behind  the  vertical  de- 
pression on  the  posterior  margin  of  the  last  molar,  and  at  about 
equal  distances  from  the  rqiper  and  lower  margin  of  the  max- 
illary. The  coronoid  process  approaches  a  right-angled  triangle 
in  general  outline,  the  convex  anterior  edge  representing  the 
hypothenuse  ;  while  the  concave  posterior  margin  forms  a  large 
sigmoidal  curve.  Below  this  curve,  and  in  a  line  with  the  molar 
teeth,  is  the  condyle,  with  its  very  short  neck.  Below  the  con- 
dyle is  a  second  curve,  which  is  nearly  semicircular.  It  separates 
the  condyle  from  the  angular  process,  the  point  of  which  is 
turned  somewhat  inwardly.  Its  lower  margin  merges  into  the 
external  face  of  the  maxillary,  and  forms  the  lower  boundary  of 
the  masseteric  fossa.  The  inner  surface  of  this  process  presents 
a  rough  patch  of  an  elliptical  form,  which  is  doubtless  the  place 
where  the  inner  pterygoid  muscle  is  inserted.  The  curve  which 
separates  the  angular  process  from  the  lower  edge  of  the  max- 
illary is  terminated  anteriorly  by  a  minute  pyramidal  projection, 
which  is  sometimes  bituberculated,  and  which  is  situated  just 
beneath  the  orifice  of  the  dentary  canal.  Its  apex,  which  points 
backwardly,  limits  a  groove  which  proceeds  inwardly,  and  which 
probably  protects  a  facial  artery.  In  front  of  this  process  com- 
mences the  long  straight  space  on  which  the  mylo-hyoidean 
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muscle  is  inserted.  From  the  above-mentioned  process  the 
lower  margin  of  the  jaw  is  slightly  convex  as  far  as  the  extremity 
of  the  mylo-hyoidean  impression  ;  it  then  continues  straight  to 
the  symphysis,  when  it  makes  a  sharp  curve  to  form  the  chin. 

In  the  dog  the  two  rami  meet  at  an  angle  of  30°.  The  dentary 
portions  form  nearly  three-fourths  of  the  total  length  of  the 
maxillary.  There  are  only  two  mentary  foramina,  placed  one 
behind  the  other,  a  little  below  the  mid  height.  The  anterior 
one  is  the  largest,  and  occurs  under  the  first  premolar,  while  the 
second  is  under  the  third.  The  masseteric  fossa  is  much  deeper, 
more  sharply  defined  anteriorly  by  the  ridge  on  the  forepart  of 
the  coronoid  process,  and  below  by  that  which  extends  to  the 
angular  process.  There  is,  moreover,  a  third  well-marked  ridge, 
which  commences  at  the  junction  of  the  two  already  mentioned, 
and  stretches  to  the  external  margin  of  the  condyle.  This 
ridge  is  absent  in  the  bear  ;  it  is  bounded  above  by  a  triangular 
rugose  surface  situated  beneath  the  main  fossa,  and  which  re- 
ceives a  portion  of  the  masseter  muscle.  The  orifice  of  the 
dentary  canal  is  much  nearer  the  condyle  and  below  the  mid 
height  of  the  maxillary.  The  coronoid  process  is  rather  more 
sloped  in  a  backward  direction,  so  that  it  acquires  more  the 
shape  of  an  obtuse-angled  triangle.  The  small  sigmoidal  curve 
is  shorter ;  its  contour  resembles  that  of  a  semi-ellipse  bisected 
along  its  major  axis.  The  angular  process  is  nearly  in  the  same 
plane  as  the  maxillary,  while  in  the  bear  it  is  on  a  line  with, 
sometimes  even  slightly  below,  the  lower  margin  of  the  maxillary, 
and  it  projects  a  little  beyond  it  exteriorly.  There  is  no  tubercle 
on  the  lower  margin  marking  the  place  of  insertion  of  the  mylo- 
hyoidean  muscle,  so  that  the  regularity  of  contour  of  this  margin 
is  unbroken  from  the  angular  process  to  the  chin. 

The  author  then  proceeds  to  notice  the  difference  presented 
by  the  40  vertebras  which  compose  the  vertebral  column,  of 
which  7  are  cervical,  14  dorsal,  6  lumbar,  7  sacral,  and  6  caudal, 
and  points  out  the  admirable  modification  and  specialization  of 
character  which  they  undergo  as  we  pass  from  the  neck  to  the 
tail.  The  sternum,  the  ribs  (of  which  there  are  14  on  each  side), 
the  scapula,  the  long  bones  of  the  fore  limbs,  the  long  bones  of 
the  hind  limbs,  the  numerous  metacarpal  and  metatarsal  bones 
are  successively  described  ;  and  the  elaborate  memoir  is  termi- 
nated by  tables,  in  which  are  indicated  the  dimensions  of  each 
portion  of  the  skeleton. 

Having  formed  a  clear  idea  of  the  features  of  the  ursine 
skeleton,  and  having  satisfied  himself  that  it  was  possible  to 
assign  characters  whereby  almost  every  bone  in  the  skeleton  of  a 
dog  could  be  distinguished  from  the  homologous  and  analogous 
bones  in  the  skeleton  of  a  bear,  he  extended  his  inquiry  by  com- 
paring the  ursine  and  the  feline  skeletons.  The  lion  was 
selected  because  the  cave-lion  and  the  cave-bear  have  left  abun- 
dant remains  in  the  bone-caves  of  Europe,  and  because  the 
cave-lion  is  the  only  species  which  approached  the  cave-bear  in 
size,  and  whose  bones  were  likely  to  be  mistaken  for  those  of  the 
bear.  The  result  he  arrived  at  was,  that  with  the  exception  of 
the  least  specialised  bones,  such  as  the  ribs  and  the  sternal 
pieces,  every  fragment  of  the  skeleton  could  be  assigned  without 
hesitation  to  the  genus  to  which  it  belonged. 

Advancing  a  step  further,  he  endeavoured  to  ascertain  whether 
or  not  he  could  trace  osteological  differences  of  specific  value,  in 
accordance  with  the  results  obtained  from  external  characters. 
As  this  part  of  the  inquiry  could  only  be  based  upon  an  exami- 
nation of  living  forms,  he  selected  the  four  Cuvierian  species, 
viz.,  U.  ardos,  U.  niger,  U.  Americanus,  and  U.  maritimus,  as  'the 
special  subjects  for  investigation.  They  differ  unequally  from 
one  another  ;  thus  U.  maritimus  differs  far  more  from  the  other 
three  than  they  differ  among  themselves,  while  U.  ardos  and 
U.  niger  resemble  one  another  more  than  either  resemble  U. 
Americanus.  The  whole  amount  of  difference  is,  however,  com- 
paratively so  slight  that  all  the  species  must  be  regarded  as 
closely  allied  forms.  This  difference  is  less  in  extent  than 
between  the  cat  and  the  lion,  which  are  universally  admitted  to 
belong  to  the  same  genus. 

On  examining  individuals  of  the  same  species  it  was  found 
that  they  varied  according  to  age,  sex,  and  idiosyncrasy.  The 
variations  presented  themselves  in  four  distinct  ways — in  the 
configuration,  in  the  relative  proportions  of  the  different  dimen- 
sions, in  the  proportions  relatively  to  other  parts  of  the  skeleton, 
and  in  the  absolute  volume.  Two  homologous  bones  are  said  to 
have  the  same  configuration  when  their  processes,  foramina, 
ridges,  articular  surfaces,  muscular  indentations,  are  similar  in 
number  and  position  ;  and  if  the  pieces  are  of  a  compound 
nature,  such  as  the  cranium  or  pelvis,  when  the  bones  composing 
each  are  similar  in  number  and  relative  apposition.    In  this 


respect  no  essential  differences  could  be  detected  within  specific 
limits,  whether  the  species  was  a  Fclis  or  an  Ursus.  In  ascer- 
taining the  variations  in  the  dimensions  of  the  same  bone,  one  of 
the  dimensions  was  selected  as  the  unit,  in  terms  of  which  the 
variation  was  estimated.  In  this  respect  the  brown  bear  pre- 
sented notable  differences.  The  most  constant  characters  appear 
to  be  the  relative  widths  of  the  cranium  and  face,  and  of  the 
zygomatic  arches  ;  the  next  most  constant  were  the  width  of  the 
forehead,  the  height  of  the  point  at  which  the  temporal  crests 
met,  of  the  most  projecting  and  most  depressed  parts  of  the 
cranium,  and  of  the  nasal  bones.  All  the  other  parts  varied  in 
the  ratio  of  2  to  3,  or  even  1  to  2.  In  the  long  bones  the 
width  of  the  upper  end  of  the  tibia  may  vary  in  the  propor- 
tion of  3  to  4,  and  that  of  the  lower  end  of  the  femur  in  the 
proportion  of  4  to  5.  As  respects  the  relative  proportions  of 
the  bones  one  to  another,  the  relative  size  of  the  legs  is  known  to 
vary  according  to  age  and  sex,  and  even  in  the  individuals 
derived  from  the  same  mother.  The  absolute  size  also  presents 
variations.  Many  instances  are  known  in  which  young  bears 
not  more  than  three  years  old  have  exceeded  their  mother  in 
size.  The  length  of  the  eranium  may  vary  in  the  ratio  of  4  to 
5  ;  that  of  the  humerus  in  the  ratio  of  3  to  4,  and  so  on  with 
many  other  bones.  Moderate  differences  of  size  cannot,  there- 
fore, be  accepted  as  indicating  in  themselves  any  specific  dis- 
tinction, since  acknowledged  individuals  of  the  same  species 
may  differ  by  as  much  as  one- third. 

Turning  our  attention  next  to  the  four  species  of  bear  above 
mentioned,  they  vary  in  all  the  four  ways  indicated.  The  dif- 
ferences of  configuration  are  but  slight.  The  temporal  and  sagittal 
crests  are  slight  or  absent  in  U.  ardos  and  U.  maratimus ;  but 
well  marked  in  U.  niger  and  U.  Americanus.  The  number  of 
teeth  is  the  same  in  all ;  but  the  internal  tubercle  of  the 
first  true  molar  above  is  rudimentary  in  U.  Malayanus,  but  is 
more  developed  in  other  species.  The  small  premolars  which  are 
spaced  out  in  most  species  are  inserted  close  together  in  the 
bear  of  Java.  The  bear  of  the  Cordilleras  resembles  the  genus 
Felis  in  having  a  foramen  in  the  inner"  condyle  of  the  humerus, 
but  this  foramen  is  wanting  in  all  the  four  Cuvierian  species. 
In  all  other  respects  there  is  no  difference  of  configuration  ; 
there  are  the  same  sutures,  the  same  connections,  the  same 
foramina  placed  in  similar  positions.  In  the  genus  Felis  the  dif- 
ferences of  configuration  are  greater.  The  first  two  lower  molars 
are  trilobed  in  the  panther  and  leopard,  and  four  lobed  in  the 
cheetah  ;  while  in  the  lynx  the  small  anterior  molar  is  absent. 
Again  the  tenth  and  eleventh  dorsal  vertebrae  present  marked 
differences  in  the  lion  and  in  the  domestic  cat.  The  variations 
in  the  relative  proportions  of  the  homologous  parts  are  so  great 
in  individuals  that  it  is  difficult  to  distinguish  the  features 
which  are  more  especially  determinative  of  the  species.  Thus  the 
variation  in  the  sizes  of  the  heads  of  all  the  four  Cuvierian 
species  is  not  greater  than  is  met  with  in  U.  ardos  alone  ;  and 
yet  we  can  distinguish  (1)  the  polar  bear  by  the  elongate  and 
cylindrical  form  of  its  head,  the  greater  straightness  of  its  face, 
the  longitudinal  depression  in  the  middle  of  its  muzzle,  and  the 
sbght  elevation  of  the  cranium  above  the  face ;  (2)  the  brown 
bear  by  its  longer  face,  its  more  irregular  forehead,  by  the  more 
marked  yet  uniform  curvature  of  its  face,  and  by  its  generally 
convex  forehead  ;  (3)  the  black  bear  of  Europe  by  its  yet  longer 
muzzle,  the  prominence  of  its  eyebrows,  and  its  fiat  forehead ; 
and  (4)  the  American  bear  by  its  short  muzzle  combined  with  a 
convex  forehead.  The  characteristic  differences  thus  appear  to 
be  the  relative  lengths  of  the  cranium  and  face,  the  width  of  the 
skull,  its  height,  the  length  of  the  temporal  crests,  the  more  or 
less  conical  form  of  the  muzzle,  and  the  width  of  the  forehead. 
They  are,  however,  to  a  certain  extent  obscured  by  individual 
variations  of  a  similar  character.  As  regards  the  variations  in 
the  relative  proportions  of  different  parts  of  the  skeleton,  the 
polar  bear  is  at  once  distinguishable  by  its  long  neck  and  body, 
and  the  great  size  of  its  fore  and  hind  feet.  Absolute  size  is  a  cha- 
racter of  great  importance  in  the  genus  Felis,  but  of  far  less  im- 
portance among  bears.  In  short,  the  living  species  of  bears 
mentioned  above  are  distinguished  (1)  by  slight  differences  in  the 
configuration  of  the  bones,  such  as  cranial  crests,  teeth,  perfora- 
tion of  the  humeral  condyle  ;  (2)  by  the  different  proportions  of 
the  homologous  parts,  such  as  the  relative  length  of  cranium  and 
face,  width  of  the  head,  height  of  the  profile,  &c.  ;  (3)  by  diffe- 
rences in  the  proportion  of  parts  relatively  to  the  whole  body, 
such  as  the  length  of  the  neck,  body,  feet,  &c.  ;  and  (4)  by  diffe- 
rences of  size. 

It  now  remains  to  be  seen  whether  differences  of  a  similar 
kind  are  or   are   not   to  be  detected  amongst   fossil  bear 
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bones  ;  but  we  should  mention  that  M.  Delbos  restricts  his 
attention  more  particidarly  to  U.  prisms,  U.  spelceus,  and  U. 
arctoidcas.  U.  p>>'iscus  differs  from  the  two  other  fossil  species 
more  than  the  living  species  differ  among  themselves.  In 
maturity  it  has  the  small  premolars  which  are  absent  in  the 
other  two  species  ;  its  forehead  is  depressed  and  not  marked 
with  elevations,  the  profile  is  lower  and  regularly  arched,  and  its 
size  is  constantly  less.  The  two  other  species  correspond  in 
stature  and  the  absence  of  the  small  premolars.  In  U.  spelceus 
the  forehead  is  raised  far  above  the  base  of  the  nose  ;  its  tem- 
poral crests  rapidly  unite  and  amalgamate  with  the  sagittal 
crest ;  and  its  inner  humeral  condyle  is  perforated.  17.  arctoideus 
has  a  more  depressed  forehead,  longer  temporal  ridges,  smaller 
canines ;  and  its  humerus,  which  is  smaller,  does  not  have  a  per- 
forated condyle.  But  can  the  two  larger  forms  be  regarded  as 
distinct  species  ?  Cuvier  says  there  are  two  kinds  of  jaws,  but 
Delbos  says  they  do  not  differ  more  than  do  the  jaw  bones 
amongst  the  individuals  of  one  and  the  same  recent  species ; 
Cuvier  appeals  to  the  two  kinds  of  radii,  femurs,  and  tibias, 
one  of  which  is  long  and  slender,  the  other  short  and  stout ;  but 
Delbos  says  he  has  seen  as  great  a  difference  and  even  greater 
differences,  not  only  in  different  breeds,  but  even  in  the  different 
families  of  the  same  breed  of  brown  bear.  So  far  there  is  no- 
thing to  warrant  the  assertion  that  they  indicate  distinct  species. 
As  to  the  perforation  of  the  humeral  condyle  it  would  certainly 
be  an  important  character  if  it  were  constant.  Cuvier  had  only 
seen  it  in  one  bone,  while  it  was  absent  in  hundreds  of  others 
obtained  from  the  same  caves  winch  supplied  the  two  kinds  of 
crania.  At  present  then  it  can  only  be  accepted  as  an  accidental 
phenomenon.  The  two  kinds  of  crania  do  not  differ  much.  The 
prominence  of  the  forehead  is  greater  in  U.  spclceus  than  in 
U.  arctoideus,  and  in  the  last  it  is  greater  than  in  all  the  living 
species.  But  it  should  be  remembered  that  the  size  of  the 
frontal  sinuses  upon  which  tins  prominence  depends  varies 
greatly  according  to  age  and  between  one  individual  and 
another.  The  point  at  which  the  temporal  and  sagittal 
crests  unite  approaches  nearer  the  forehead  in  proportion  as 
the  sagittal  crest  is  elongated  with  age.  The  volume  of  the 
cranium  is  not  a  trustworthy  character,  since  there  is  much 
individual  variation  in  this  respect.  Hence  M.  Delbos  be- 
lieves U.  arctoideus  to  be  nothing  more  than  a  variety  or  race 
of  U.  _  spelceus.  Upon  similar  grounds  he  believes  U.  Pi- 
torrii  is  only  a  large  race  or  variety  of  U.  spelccus.  The 
U.  giganteus  of  Schmerling  is  the  same  as  U.  Pitorrii;  his  U. 
spelceus  minor  is  a  variety  of  U.  spelceus;  and  the  same  remark 
applies  to  U.  leocliensis.  M.  Delbos,  then,  admits  but  two  species 
of  bears  from  the  caverns  of  Europe,  viz.,  U.  priscus  and  U. 
spelceus,  wliile  U.  arctoideus  is  a  variety  of  the  latter.  Next 
comes  the  specific  identity  or  non-identity  of  U.  spelceus  with 
U.  arctos  ;  and  this  may  best  be  seen  by  a  consideration  of  the 
four  kinds  of  differences.  U.  spelceus  differs  from  U.  arctos 
by  its  more  prominent  forehead,  its  stronger  ridges,  and  by 
the  curvature  of  the  profile  bemg  less  depressed  towards  the 
occiput.  In  U.  spelccus  the  lower  external  incisor  has  its  outer 
lobe  more  detached  from  the  principal  eminence ;  while  the 
upper  external  incisor  slopes  more  rapidly  on  the  inner  side. 
The  small  premolars  have  an  exceptional  existence  both  above 
and  below.  The  first  lower  true  molar  has  its  principal  tubercle 
rather  anteriorlyplaced,  and  there  are  two  tubercles,  instead  of  one, 
on  its  inner  margin.  Of  the  two  tubercles  the  anterior  one  is 
wanting  in  the  brown  bear.  The  large  molars  have  more  com- 
plicated and  more  numerous  ridges.  U.  spelceus  has  the  basal 
portion  of  the  cranium  more  irregular  in  oritline  than  U.  arctos. 
The  temporal  fossae  are  deeper,  the  face  is  proportionally  longer, 
the  temporal  ridges  meet  sooner,  the  osseous  plate  of  the  palate 
extends  farther  back.  The  palate  itself  is  narrower,  the  muzzle 
is  more  compressed,  straighter,  and  less  tapering;  the  forehead 
is  narrower,  more  prominent;  the  profile  is  less  curved,  and  the 
soft  parts  of  the  nose  are  more  developed.  These  results  are 
calculated  on  the  assumption  that  the  length  of  the  basilar 
line  is  unity.  The  first  upper  true  molar  has  the  crown  one- 
fourth  _  longer  than  wide.  The  lower  antepenultimate  true 
molar  is  somewhat  narrower  in  front.  The  femur  is  propor- 
tionally much  larger  ;  the  tibia  is  more  massive.  All  the 
metacarpal  bones  are  thicker  by  one-third  or  one-half;  the 
metatarsal  bones  are  one-third  larger,  and  the  phalanges  are  much 
larger.  The  extinct  species  is  remarkable  for  the  relative  short- 
ness of  its  fore  and  hind  limbs,  and  by  the  great-  width  of  its 
feet,  more  especially  the  fore-feet.  The  radius  was  about  one- 
third  shorter  than  the  same  bone  in  U.  arctos,  while  the  tibia  was 
one-fifth  shorter  relatively  to  the  size  of  the  animal.    Hence  the 


extinct  species  stood  lower  on  its  legs.  The  feet  had  relatively 
the  same  length  as  in  U.  arctos,  but  the  fore-feet  were  half  as 
wide  again,  and  the  hind-feet  one-sixth  wider.  As  regards 
absolute  size  the  extinct  species  was  far  larger  than  the  brown 
bear.  The  head  was  one-third  longer;  the  lower  jaw  was  seven- 
tenths  longer,  the  humerus  two-fifths  longer,  the  radius  and 
cubitus  one-fourth,  the  femur  one-half,  and  all  the  other  bones 
much  longer  in  the  large  variety  of  U.  spelceus  than  in  U.  arctos. 
The  bones  were  also  uniformly  of  stouter  build.  The  smaller 
variety  was  also  longer  than  U.  arctos,  but  the  differences  were 
not  so  great  as  in  the  previous  varieties.  Thus,  its  lower  jaw 
was  two-fifths  longer,  tlie  humerus  two-sevenths,  and  so  on  with 
the  other  bones.  In  all  these  cases  the  measurements  assigned  to 
U.  arctos  are  those  of  the  brown  bear  of  the  Pyrenees,  but  there  is 
a  large  race  which  approached  the  cave-bear  in  size ;  but 
the  largest  skulls  of  U.  spelceus  are  one-half  as  large  again  as  the 
largest  skulls  of  U.  arctos;  the  humerus  was  two-sevenths  longer, 
but  the  radius  and  tibia  had  the  same  length.  In  the  smaller 
variety  of  U.  spelccus  the  humerus  had  the  same  length  as  in  the 
variety  grandis  of  Dr.  Gray;  while  the  femur  and  tibia  are 
absolutely  shorter.  But  if  individuals  of  U.  spelceus  and  U. 
arctos  var.  grandis  of  similar  dimensions  were  placed  side  by  side, 
the  former  would  be  at  once  distinguished  by  its  bulkier  build 
and  the  greater  massiveness  of  its  bones.  From  these  data  M. 
Delbos  considers  that  U.  spelxus  is  specifically  distinct  from  U. 
arctos.  That  U.  spelccus  is  really  a  distinct  species  from  all  the 
living  forms  is  supported  by  the  following  considerations  :  It 
differs  from  the  four  principal  living  species  by  the  absence  of 
the  small  premolars,  by  an  additional  tubercle  on  the  first 
lower  molar,  by  the  more  elongated  shape  of  the  first  upper 
molar,  by  the  anterior  narrowness  of  the  lower  antepenultimate, 
by  the  prominence  of  its  frontal  convexities  above  the  root  of  the 
nose,  and  by  the  greater  relative  size  of  its  extremities,  more 
especially  those  on  the  fore  limbs.  It  differs  from  U.  arctos  by 
its  longer  muzzle,  relatively  to  the  cranium,  by  the  greater 
prominence  of  its  sagittal  and  temporal  ridges,  by  the  more 
rapid  union  of  the  latter,  by  the  narrowness  of  the  base  of  the 
cranium,  by  the  width  of  the  zygomatic  arches,  by  the  greater 
elevation  of  the  whole  of  the  profile  above  the  basilar  line, 
by  the  sudden  uprise  of  the  profile  above  the  nose,  and  by  the 
more  concave  outline  of  the  cranium  from  before  to  behind.  It 
comes  near  to  the  black  bear  of  Europe  in  the  prominence  of  its 
ridges,  and  the  length  of  its  muzzle,  but  its  crests  converge  more 
rapidly,  its  zygomatic  arches  are  not  so  far  apart,  its  profile  is 
more  elevated,  and  its  forehead  is  more  prominent  as  well  as 
more  convex.  It  is  distinguished  from  the  polar  bear  by  its 
longer  face,  its  more  dilated  eyebrows,  the  greater  elevation  of 
the  cranial  portion  of  the  profile,  and  its  more  tapering  muzzle. 
The  polar  bear  has  the  cranium  less  elevated  above  the  muzzle 
than  in  any  other  species  of  bear.  It  differs  from  U.  Americanus 
by  its  cranium  being  shorter  relatively  to  the  face,  its  shorter 
temporal  ridges,  as  also  its  wider  and  higher  head.  These 
characters  are  quite  as  decided  as  those  which  are  held  sufficient 
to  distinguish  the  living  species  one  from  another ;  and  as  those 
relating  to  the  dentition  and  prominence  of  the  forehead  are  far 
more  decided,  it  is  concluded  that  the  fossil  species  differ  more 
from  the  living  ones,  than  they  do  amongst  themselves.  If  the 
living  species  are  really  distinct,  the  extinct  forms  have  a  still 
higher  claim  to  specific  rank. 

U.  priscus  differs  from  U.  spelxus.  It  has  no  frontal  pro- 
minence ;  the  small  premolars  are  constant ;  the  first  lower 
molar  has  one  tubercle  less,  and  its  principal  cone  is  situated  in 
the  centre,  not  anteriorly ;  and  the  first  upper  molar  has  a 
longer  crown.  The  cranium  is  flatter  and  lower  ;  the  profile  has 
a  more  regularly  convex  curvature,  and  the  skull  of  the  adult  is 
one-third  shorter.  It  differs  from  the  living  species  in  the  same 
degree  as  they  differ  among  themselves,  and  should  consequently 
be  entitled  to  specific  distinction.  To  a  certain  extent  it  com- 
bines characters  which  are  distributed  amongst  the  living 
species.  Thus  it  resembles  the  brown  bear  in  its  profile,  the 
black  bear  of  Europe  in  its  flat  forehead  and  elongated  muzzle, 
and  U.  Americanus  by  the  prompt  juncture  of  its  temporal 
crests.  But  it  differs  from  all  in  the  width  of  the  cranium  at 
the  temples  and  occiput.  One  of  the  omissions  in  the  paper  of 
M.  Delbos  is  the  exclusion  of  the  grizzly  bear  from  his  living 
types ;  an  omission  which  has  been  supplied  by  Prof.  Geo.  Busk. 
He  states  that  in  the  size,  proportions,  and  form  of  the  teeth, 
and  in  cranial  characters,  U.  priscus  cannot  be  specifically  dis- 
tinguished from  U.ferox. 

It  might  be  interesting  to  describe  the  pathological  malcon- 
formations  of  the  bones  of  extinct  species,  since  they  frequently 
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afford  indications  of  affinities.  The  subject  has  been  discussed 
by  several  authors,  but  we  must  content  ourselves  with  recom- 
mending the  reader  to  consult  the  work  of  Dr.  Zeis,  entitled 
,  '  Beschreibungen  mehrerer  Kranken  Knocken  vorweltliche  Thiere, 
&c.,'  published  in  1856. 

The  species  which  have  been  mentioned  in  the  previous  part 
of  this  article  are  either  in  existence  or  were  living  in  the  latest 
geological  or  post-pliocene  period.  As  yet,  few  remains  of  an 
ursine  type  have  been  found  in  strata  of  an  earlier  date,  but  of 
the  few  the  most  interesting  is  the  lower  jaw-bone  obtained 
from  certain  beds  in  Greece,  which  are  assigned  to  the  miocene 
period  by  Albert  Gaudry.  This  bone  combines  characters 
which  are  now  disassociated  in  the  living  world,  some  being 
distinctive  of  the  plantigrade,  while  others  form  some  of  the 
characteristic  features  of  the  digitigrade  carnivores.  Some  of  the 
teeth  closely  resemble  the  homologous  teeth  in  the  genera  Canis 
and  Felis,  while  the  configuration  of  the  lower  jaw  corresponds 
with  the  same  part  in  the  bears.  In  the  miocene  beds  at 
Eppelsheim,  a  lower  jaw,  having  the  same  generic  characters, 
has  been  discovered,  which  Dr.  Kaup  named  Gulo  diaphorus; 
but  M.  Gaudry  points  out  that  it  is  not  a  Gulo.  He  names  the 
new  genus  Metarctos,  and  hence  the  Eppelsheim  species  will  be 
Metarctos  diaphorus.  The  Grecian  jaw  bone  may  or  may  not  be 
specifically  identical  with  that  of  Eppelsheim,  so  that  for  the 
present  it  is  simply  referred  to  the  genus.  Perhaps  Ave  ought 
to  mention  Arctocyon  primasvus  in  this  place,  since  it  is  said  to 
combine  the  characters  of  the  bear  and  the  kinkajou  (Gercoleptes). 
Its  remains  have  been  discovered  in  the  oldest  beds  of  the 
Parisian  tertiary  basin. 

There  are  a  few  other  extinct  species,  or  reputed  species, 
which  chiefly  flourished  in  the  post-pliocene,  but  of  which  no 
mention  has  been  made.  Considerations  of  space  prevent  any 
detailed  notice  of  them  ;  but  they  will  be  briefly  referred  to  in 
connection  with  the  few  remarks  we  have  to  make  on  the 
geographical  distribution  of  extinct  or  fossil  bears.  The  most 
common  form  is  the  large  variety  of  Ursus  spelceus,  which  roamed 
in  vast  numbers  throughout  the  greater  portion  of  the  Europseo- 
Asiatic  continent  in  post-pliocene  times.  The  remains  found 
probably  represent  only  a  very  small  proportion  of  the  total 
number  of  individuals  that  once  existed.  Dr.  Buckland's  obser- 
vations on  the  black  dust  of  Kuhlock  cave  has  been  already 
quoted  in  E.  C,  but  this  cave  is  only  one  of  hundreds  in  which 
this  species  contributed  equally  largely  to  the  dust  of  death. 
Thus,  upwards  of  4,500  bones  of  U.  spelams  were  obtained  in  one 
year  from  a  single  cave  near  Odessa,  and  Delbos  obtained 
portions  of  at  least  fifty  individuals  from  a  very  limited  portion 
of  the  cave  of  Sentheim.  We  should  here  mention  that  all  the 
deposits  referred  to  in  E.  C,  vol.  i.,  col.  414,  are  either  of  post- 
pliocene  age,  or  their  age  has  not  been  determined.  They  may 
aU  be  ranked  as  post-tertiary.  This  alteration  is  due  to  the 
meaning  of  the  word  tertiary  being  somewhat  more  restricted 
now  than  formerly.  At  one  time  geologists  spoke  of  all  strata 
later  than  the  secondary,  as  being  of  the  tertiary  age  ;  but  now 
these  same  beds  are  separated  into  two  groups,  the  older  retain- 
ing the  term  Tertiary,  while  the  more  recent  are  Post-Tertiary. 
For  further  particulars  as  to  the  localities  where  remains  of  U. 
spclxus  have  been  found,  we  refer  to  Caves,  E.  C.  S.,  and  Post- 
Pliocene,  E.  C.  S. ;  while  under  Man,  E.  C.  S.,  allusion  mil 
be  made  to  the  evidence  adduced  to  prove  that  the  cave-bear  did 
not  become  extinct  until  after  man's  appearance.  In  the  more 
southern  parts  of  Europe  the  cave-bear  was  either  non-existent 
or  very  rare  ;  the  genus  was  represented  by  other  species,  such 
as  that  whose  remains  have  been  found  in  the  caves  of  Gibraltar, 
the  south  of  France,  and  Italy.  The  most  southerly  locality 
we  know  of  for  U.  spelceus  is  Rome.  The  U.  Bourguignati  of 
Lartet  has  only  been  found  in  Central  France  ;  while  the 
U.  planifrons  of  Denny  has  not  been  detected  beyond  the  limits 
of  Great  Britain.  U.  Bourguignati  is  a  new  species  described  by 
Lartet  in  the  '  Annales  des  Sciences  Naturelles,'  5th  series,  tome 
viii.,  of  which  description  the  following  quotation  from  the 
'  Quarterly  Journal  of  the  Geological  Society  of  London,'  is  an 
abstract :  "  This  bear's  skull  differs  remarkably  from  all  the 
living  members  of  the  genus,  except  the  Ursus  maritimus,  and 
from  all  the  fossil  ones  with  the  exception  of  the  Ursus  prisms 
of  Goldfuss,  and  the  Ursus  planifrons  of  Mr.  Denny.  From  these 
three  also  it  is  separated  by  points  of  difference  which  M.  Lartet 
believes  to  be  of  specific  value.  In  the  U.  Bourguignati  the 
palate  is  much  narrower  than  in  U.  priscus.  The  two  series  of 
molar  teeth  do  not  converge  so  much,  and  their  number  is  six  on 
each  side,  on  account  of  the  persistence  of  the  two  small  simple 
premolars,  of  which  one  is  situated  in  front  of  premolar  4,  and 


the  other  immediately  behind  the  canine.  In  other  respects 
there  is  the  same  dental  arrangement  as  in  U.  prisms,  except 
that  the  diastema  between  the  two  small  premolars  is  greater. 
The  carnassial  or  premolar  4  has  its  antero-external  lobe  higher, 
and  its  internal  talon  is  less  developed.  The  difference  between 
the  true  molars  are  less  strongly  marked,  and  therefore  more 
difficult  to  determine.  A  comparison  with  Ursus  planifrons 
shows  that  the  palate  of  that  animal  is  proportionally  much 
wider  than  in  the  French  species.  Nothing  can  be  predicated  ot 
the  form  of  the  teeth,  because  they  are  all  wanting  in  the  former 
skulls.  In  the  Polar  bear  the  palate  is  narrower  than  in  the 
French  species  ;  the  two  rows  of  molars  have  the  same  nu- 
merical formula  (but  instead  of  converging  in  front  as  in  the 
two  preceding  fossil  species  with  which  U.  Bourguignati  has 
been  compared,  they  approach  one  another  behind),  the  diastema 
between  the  two  simple  premolars  is  longer,  and  premolars  3,  4, 
true  molars  1,  2,  occupy  less  space  in  the  alveolar  edge,  while 
their  transverse  diameters  are  greater.  In  the  carnassial  tooth 
the  internal  talon  is  smaller,  and  instead  of  being  raised  by  a 
stout  tubercle,  it  presents  normally  only  low  rounded  bosses  on 
a  base  but  slightly  extended  backwards." 

BIRDS  [E.  C.  vol.  i.  cols.  460—474].  In.the  original  article 
the  matter  is  arranged  systematically.  It  begins  with  the  bony 
framework,  and  then  passes  to  the  muscles  and  integuments 
which  are  supported  thereby.  It  describes  the  organs  by  wliich 
the  food  is  subjected  to  those  physical  and  chemical  agencies 
through  whose  mediation  it  is  adapted  for  the  reparation  of  the 
tissues.  The  instruments  by  which  the  system  communicates 
with  the  external  world,  such  as  the  brain,  the  eyes,  ears,  and 
other  sensory  media  are  also  noticed ;  and  separate  sections  are 
devoted  to  the  reproduction  and  migration,  the  classification, 
and  the  geological  distribution  of  this  class  of  beings.  We  do 
not  propose  to  take  up  each  of  these  points  for  further  considera- 
tion, although  much  might  be  written  about  all  of  them  ;  but 
we  prefer  to  devote  the  most  of  our  space  to  a  few  remarks  on 
the  classification  of  birds,  and  on  their  distrilmtion  in  space  and 
time. 

Whenever  we  take  up  the  study  of  a  biological  group  the 
points  which  first  press  upon  our  attention  are  the  relations  be- 
tween the  species,  genera,  and  families ;  and  the  characters  by 
which  these  groups  may  be  determined.  As  yet  naturalists 
have  scarcely  settled  what  a  species,  or  genus,  or  family,  or 
indeed  any  other  group,  really  is.  Some  say  these  are  conven- 
tional terms  which  have  no  counterpart  in  nature ;  while  others 
are  convinced  that  species,  genera,  and  families,  are  natural 
groups,  although  there  is  frequently  a  difficulty  in  distinguishing 
them.  This  should  not  surprise  us,  seeing  that  there  are  few 
well  established  rules  of  classification  ;  and  that  classifiers  not 
only  have  different  aims,  but  pursue  those  aims  in  different 
ways.  When  the  object  is  simply  to  help  a  fellow-student  to 
ascertain  what  creatures  are  indicated  by  the  names  which  have 
been  assigned  them,  a  very  different  and  much  easier  mode  of 
procedure  is  required  than  when  the  object  is  to  give  a  correct 
idea  of  the  homologies  and  analogies  of  organized  beings.  Not 
only  are  the  results  obtained  widely  discrepant,  but  the  two 
kinds  of  classifiers  have  totally  different  notions  of  what  is  meant 
by  a  species,  genus,  or  family.  In  the  one  case  the  characters 
and  names  indicate  little  more  than  the  group  of  individuals 
which  the  classifier  has  studied,  and  he  may  consider  it  as  im- 
material whether  you  call  it  a  genus  or  family,  as  whether  you 
choose  to  sort  a  set  of  papers  into  a  parcel  marked  A  or  1.  In 
the  other  case  the  desire  is  to  bring  like  and  like  next  to  each 
other,  to  separate  those  which  are  unlike  by  an  interval  as  great 
as  corresponds  to  their  difference,  and  to  give  groups  of  the  same 
value  the  same  name.  Many  difnralties,  however,  present  them- 
selves, and  not  the  least  among  them  is  what  we  may  term  the 
personal  equation  of  the  value  of  characters ;  each  man  having 
his  own  estimate  of  the  value  of  a  given  amount  of  difference. 
If  there  were  a  graduated  difference  throughout  organized  nature 
—that  is,  if,  on  the  supposition  that  100,000  species  were 
created,  and  were  arranged  in  a  natural  order  from  1  to  100,000, 
the  difference  between  the  fourth  and  fifth  species  were  the  same 
in  kind  and  amount  as  between  any  other  species  having  con- 
secutive numbers — classification  would  be  easy.  If  a  few  species 
were  extinct,  we  should  be  able  to  infer  how  many  were  required 
to  fill  the  gaps,  and  what  their  natural  place  in  a  classification. 
But  in  such  cases  all  terms  of  a  higher  value  than  species  would 
be  merely  arbitrary,  without  anything  corresponding  to  them  in 
nature.  If  many  forms  had  become  extinct,  and  had  left  no 
fossil  remains,  the  living  forms  woidd  occur  in  groups  marked 
off  one  from  the  other  in  the  classified  arrangements.  Such 


Ill 


groups  might  be  considered  to  be  by  some  the  natural  exponents 
of  terms  of  higher  value  than  species  ;  but,  on  the  supposition 
we  started  with  this  would  be  an  erroneous  view.  If,  on  the 
other  hand,  we  suppose  the  100,000  species  were  created  differ- 
ing from  one  another  unequally  both  m  kind  and  amount,  there 
would  clearly  be  far  more  difficulty  in  ascertaining  what  degree 
of  difference  is  of  specific  value,  and  if  many  of  the  former  were 
unknown  to  us,  it  would  not  be  easy  to  say  whether  the  apparent 
groups  were  or  were  not  natural  groups  corresponding  to  terms 
of  higher  value  than  a  species.  But  in  nature  we  have  other 
phenomena  which  greatly  increase  the  classifier's  difficulties.  One 
is  that  in  many  groups,  and  birds  are  amongst  them,  the  sexes 
differ  more  from  each  other  than  the  sex  of  one  species  from  the 
corresponding  sex  in  another.  This  has  been  the  source  of  so 
many  glaring  mistakes  that  some  naturalists  have  endeavoured 
to  work  out  their  classifications  on  a  different  principle.  They 
consider  the  degree  of  difference  as  of  subsidiary  importance,  and 
give  the  first  place  to  the  degree  of  constancy  in  a  character  or 
group  of  characters,  however  slight  or  trivial  they  may  seem. 
But  whichever  principle  be  employed,  there  still  remains  a  cer- 
tain haziness  about  the  ideas  attached  to  the  words  species, 
genus,  family,  &c.  The  best  principle  of  classification  we 
believe  to  be  the  last  mentioned,  provided  it  be  based  upon  all 
the  characters  presented  during  the  lifetime  of  each  sexual 
modification  of  the  species. 

These  preliminary  remarks  are  to  a  certain  extent  irrelevant 
here,  but  they  have  some  bearing  upon  the  classificatory  value 
of  the  group  of  birds.  It  has  long  been  considered  as  one  of  the 
five  vertebrate  classes,  and  therefore  equivalent  to  the  mammals 
or  the  fishes ;  but,  if  we  compare  birds  with  mammals,  we  find 
there  is*a  far  greater  range  of  difference  among  the  latter  than 
among  the  former,  and  that  a  family  of  mammals  presents  a 
wider  extent  of  variation  than  a  family  of  birds.  From  this 
point  of  view  the  class  of  birds  appears  to  correspond  rather 
with  an  order  amongst  mammalia ;  and  this  is  the  opinion  which 
has  been  adopted  by  MM.  Blanchard,  Isidore  Geoffroy  St.  Hilaire, 
Professor  Owen,  and  others,  in  accordance  with  which  they  call 
families  what  are  usually  termed  orders.  Thus  the  order  Gallince 
of  Bonaparte  corresponds  in  principle  with  the  family  Gallidce  of 
Blanchard.  On  the  other  hand,  we  observe  that  birds  possess  at 
least  one  character  the  constancy  of  which  indicates  that  they 
may  be  an  order  in  a  class  distinct  from  all  the  other  existing 
classes.  This  character  is  the  possession  of  feathers.  If  we 
grouped  the  vertebrates  by  a  single  integumental  character,  we 
should  at  once  distinguish  mammals  by  their  hair,  birds  by 
their  feathers,  and  the  other  vertebrates  either  by  their  scales 
or  by  the  absence  of  any  of  the  above-mentioned  features. 

If  the  rules  of  classification  now  in  vogue  were  correct,  each 
student  should  arrive  at  essentially  the  same  result ;  but  although 
we  find  that  almost  all  classifications  agree  in  general  plan  with 
that  first  proposed  by  Belon  upwards  of  three  centuries  ago,  still 
scarcely  any  two  are  alike.  With  few  exceptions,  all  recognise 
the  land  birds  to  be  distinct  from  the  water  birds.  Many  agree 
in  subdividing  these  into  groups,  usually  termed  orders,  which 
present  considerable  similarity  as  regards  one  classification  and 
another;  but  the  greatest  difference  lies  in  the  distribution  of 
the  minor  groups  amongst  the  orders.  In  the  E.  C.  much  pro- 
minence is  given  to  what  are  termed  circular  arrangements,  but 
this  method  of  classification  finds  little  favour  now.  The  classi- 
fication which  has  for  long  been  adopted  in  this  country  is  Mr. 
G.  R.  Gray's  modification  of  that  proposed  by  Vigors,  but  even 
this  does  not  meet  with  general  satisfaction.  We  have  not  space 
to  examine  or  give  outlines  of  the  numerous  classifications  that 
have  been  started  of  late  years,  and  will,  therefore,  confine  our 
attention  to  a  few. 

The  first  we  will  notice  is  that  adopted  by  Professor  Owen  in 
his  '  Anatomy  of  the  Vertebrates,'  vol.  ii.,  1866. 

Aves. — Animal,  vertebrated,  oviparous,  biped.  Pectoral 
limbs  organised  for  flight.  Integument,  plumose.  Blood,  red, 
warm.  Mespiration  and  circulation  double.  Lungs,  fixed,  perfo- 
rated. Negative  characters,  no  ear  conchs,  lips,  teeth,  epiglottis, 
diaphragm,  fornix,  corpus  callosuin,  scrotum. 

Order  I. — Natatores. 

Swimming  birds.  Toes  united  by  a  membrane.  Legs  placed 
behind  the  equilibrium,  and  body  covered  with  a  thick  coat  of 
down  beneath  the  feathers. 

Families. 

1.  Brevipennatcc.    Examples  :    Penguin,  auk,  guillemot, 

grebe. 


2.  Longipennatce.    Examples  :  Skimmer,  tem,  mew,  gull 

petrel,  albatross. 

3.  Totipalmatw.     Examples  :  Pelican,  gannet,  cormorant, 

anhinga,  frigate  bird,  tropic  bird. 

4.  Lamellirostratw.     Examples  :   Duck,  goose,  swan,  fla- 

mingo. 

Order  II. — Grallatores. 

Wading  birds.    Legs  long,  naked  from  above  the  distal 
extremity  of  the  tibia  downward. 
Families. 

1.  Macrodactyli.    Examples :  Coot,  rail,  crake,  screamer, 

jacana. 

2.  Cultrirostres.    Examples  :  Boat-bill,  crane,  heron,  ibis, 

stork,  tantalus,  spoon-bill. 

3.  Longirostres.    Examples  :  Ganibet,  avocet,  snipe,  ruff, 

turnstone,  sandpiper,  godwit,  curlew. 

4.  Pressirostres.  Examples  :  Oyster-catcher,  thicknee,  plover, 

lapwing,  bustard,  courser. 

Order  III. — Rasores. 

Scratching  birds.  Feet  strong,  provided  with  obtuse  claws  for 
scratching  up  grain,  &c.  Upper  mandible  vaulted  ;  nostrils 
pierced  in  a  membranous  space  at  the  base,  and  covered  by  a 
cartilaginous  scale.  Nest  rude.  Sternum  with  four,  rarely  two, 
deep  fissures. 

Sub-orders. 

Gallinacei,  or  Clamatores ;  Polygamous.  Examples:  Mega- 
pode,  peafowl,  partridge,  quail,  pheasant,  ganga, 
grouse,  pintado,  tinamou,  turkey,  curassow,  guan. 

Columbacei,  or  Gemitores ;  Monogamous.  Examples  :  Dove, 
goura,  vinago. 

Order  IV. — Cantores  (Oscines). 

Singing  birds.  Legs  short  and  slendei',  with  three  toes  before 
and  one  behind,  the  two  external  toes  being  united  by  a  very 
short  membrane.  Sternum  with  one  notch  on  each  side  ;  manu- 
brium bifurcate.  Larynx,  5-muscular.  The  brain  arrives  in 
this  order  at  its  greatest  proportional  size,  and  the  organ  of  voice 
here  attainsits  utmost  complexity.  Nests  complex.  Eggs  usually 
coloured.  Monogamous. 

Families. 

1.  Dentirostres.    Examples  :  Manakin,  shrike,  wren,  wag- 

tail, warbler,  thrush. 

2.  Conirostres.    Examples  :  Paradise  bird,  crow,  starling, 

bunting,  tit,  lark,  finch,  grosbeak. 

3.  Tenuirostres.    Examples  :  Sun  bird,  nuthatch,  creeper. 

4.  Fissirostres.    Examples  :  Swallow,  martin. 

Order  V. — Volitores. 

Moving  solely  by  flight.  Skeleton  light,  and  highly  pneu- 
matic ;  sternum  with  a  simple  manubrium  and  a  deep  keel,  in 
some  entire,  in  most  with  two  hind  notches  on  each  side  ; 
larynx  trimuscular  ;  intestinal  caeca  usually  absent  or  large  ; 
wings  powerful,  in  some  long  and  pointed  ;  legs  small  and  weak, 
with  few  exceptions  not  used  in  locomotion  ;  with  the  back  toe 
short,  sometimes  turned  forward  (Cijpselus)  or  wanting  (Ceyx)  ; 
the  outer  toe  is  reversible  in  some  (Trogon),  in  others  united  to 
the  mid-toe  as  far  as  the  penultimate  joint.  Many  nidificate  in 
holes  of  trees  or  in  the  earth  ;  the  eggs  are  white  and  spherical. 
They  are  monogamous.  The  head  is  large,  and  in  most  the 
beak  is  remarkable  for  its  length  or  width,  or  both.  The  gape  is 
wide  ;  the  food  is  taken  on  the  wing. 

Families.  Examples. 

1.  Cypselidm.  Swift. 

2.  Trochilidce.  Humming-bird. 

3.  Gaprimulgidw.  Nightjar. 

4.  Trogonidm.  Trogon. 

5.  Prionitidce.  Mot-mot. 

6.  Meropidai.  Bee-eater. 

7.  Galbulidw.  Jacamar. 

8.  Goraciadw.  Roller. 

8.  Capitonidce.  Puff-bird. 

10.  Alcedinidw.  Kingfisher. 

11.  Bucerotidw.  Horn-bill. 

Order  VI.— Scansores. 
Climbing  birds.    Toes  arranged  in  pairs,  two  before  and  two 
behind.    Most  oviposit  in  holes  of  decayed  trees.    Larynx  tri- 
muscular. Monogamous. 
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Families.  Examples. 

1.  BemphastidcB.  Toucan. 

2.  Bucconidas.  Barbet. 

3.  Cuculidce.  Cuckoo. 

4.  Picidoz.  Woodpecker. 

5.  Musophagidm.    Touraco,  or  plaintain-eater. 

6.  Collides.  Coly. 

7.  Psittacidce.  Parrot. 

Order  VII. — Raptores. 
Rapacious  birds.     Beak  strong,  curved,  sharp  edged,  and 
iharp  pointed  ;  legs  short  and  robust,  with  three  toes  before  and 
)ne  behind,  armed  with  long,  strong,  crooked  talons. 

Family  1.  Nocturnes.    Example  :  Owl. 

„     2.  Diurnes.    Examples  :  Hawk,  eagle,  vulture. 

An  eighth  group  of  birds  has  been  characterized,  under  the 
name  Cursores,  Coursers  or  running-birds,  by  the  arrested  de- 
velopment of  the  wings  unfitting  them  for  flight,  and  by  the 
compensating  size  and  strength  of  the  legs,  by  which  they  are 
enabled  to  run  swiftly  on  the  ground.  This  is  not,  however,  a 
natural  order ;  some  of  its  exponents  have  demonstrably  closer 
affinities  to  other  groups  of  which  they  are  wingless  members, 
just  as  the  penguins  and  auks  bear  relation  to  families  of  the 
natatorial  order.  Thus  the  Notornis  is  a  modified  coot.  The 
ostrich  bears  the  same  relation  to  the  bustards.  The  extinct 
Didus  and  Pezophaps  are  most  nearly  allied  to  the  Columbaceous 
group  of  Easores.  Apteryx  and  the  allied  extinct  Dinomis  and 
Palapteryx  bear  affinity  to  the  megapodial  family  of  Gallince. 
In  all  the  Cursorial  genera  the  sternum  is  devoid  of  keel.  Struthio 
is  the  only  genus  of  birds  in  which  the  toes  are  reduced  to  two.  In 
like  manner  the  web-footed  order  is  an  artificial  one,  including 
derivatives  from  different  natural  groups  or  types  ;  and  the 
same  may  be  said  of  the  order  including  the  birds  that  have  the 
legs  long  and  naked  above  the  tarsal  joint.  Derivatively  the 
class  of  birds  is  most  closely  connected  with  the  Pterosaurian 
order  of  cold-blooded  air-breathers.  In  equivalency  it  is  com- 
parable rather  with  such  a  group  than  with  the  Eeptilia  in 
totality,  or  with  the  Mammalia;  and  hence  the  corresponding 
inferiority  of  value  of  the  avian  '  orders '  to  the  subdivisions  so- 
called  of  those  larger  classes. 

In  this  arrangement  the  least  organized  are  placed  first.  It 
agrees  with  most  others  in  that  the  order  is,  beginning  with  the 
highest,  raptorial  birds,  land  birds,  and  water  birds  ;  but  it  does 
not  appear  to  be  so  natural  as  that  of  Bonaparte's,  as  given 
below.  The  group  Insessores  of  Vigors  is  here  represented  by 
the  three  orders  Cantores,  Volitores,  and  Scansores,  which  corre- 
spond to  the  orders  Passeres  and  Scansores  of  Cuvier.  This  group, 
excluding  the  parrots,  constitutes  the  prevalent  type  of  living 
birds.  It  is  far  more  numerously  represented,  both  in  species 
and  individuals,  than  all  the  other  orders  put  together  ;  it  pre- 
sents as  much  variation  of  form  and  habits  as  they  do,  yet  its 
members  are  so  closely  linked  together  from  end  to  end  that  it 
is  exceedingly  difficult  to  separate  them  into  natural  subordinate 
groups.  It  is,  moreover,  sharply  defined  from  the  other  orders, 
and  these  orders  are  themselves  well  marked  off  one  from  the 
other.  Thus  the  insessorial  birds  form  a  central  group,  around 
which  the  others  may  be  arranged  at  more  or  less  distant 
intervals.  No  group  has  been  more  difficult  to  classify  than 
this,  and  hence  we  find  that  it  is  with  reference  to  it  that  there 
exists  the  greatest  difference  of  opinion.  The  circular  mode  of 
arrangement  derived  much  of  its  support  partly  from  the  homo- 
geneousness  of  this  group,  and  partly  from  the  fact  that  birds  ot 
different  types  present  corresponding  modifications  in  a  few 
external  characters,  which  characters  are  most  readily  seized  by 
the  naturalist,  and  are  due  to,  or  at  any  rate  correlated  with,  habits 
and  habitat ;  while  the  more  important  typical  characters  are 
less  easily  detected.  Many  illustrations  of  this  could  be  cited  ; 
but  we  can  only  mention  one  or  two.  In  all  large  islands  where 
carnivorous  animals  are  neither  abundant  nor  formidable,  there 
is  a  remarkable  prevalence  of  birds  with  strong  legs  and  short 
wings,  as,  for  instance,  in  New  Zealand,  Australia,  and  the  Masca- 
rene  islands  ;  and  in  many  such  places  the  introduction  of  the  dog, 
cat,  rat,  or  pig  seems  to  have  had  a  marked  influence  in  reducing 
the  numbers  of  such  birds.  In  some  geographical  areas  we  may 
notice  that  certain  external  characters  prevail  throughout  all  the 
birds,  although  such  characters  are  frequently  not  characteristic 
of  the  families  to  which  many  of  the  species  belong.  For  in- 
stance, there  is  an  extraordinary  predominance  of  the  colour  red 
in  the  eastern  half  of  the  Malayan  Archipelago,  where  even  the 
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Psittacidce  are  red,  with  little  or  no  green  about  them,  although 
green  is  the  prevailing  tint  in  all  the  members  of  this  family 
which  live  on  other  parts  of  the  globe.  A  phenomenon  of  a 
similar  nature  is  observable  in  the  birds  of  the  Azores.  Most  of 
the  species  are  the  same  as  occur  on  the  neighbouring  part  of 
the  European  continent  ;  and  yet  there  is  said  to  be  a  decided 
tendency  among  them  to  have  darker  plumage,  shorter  legs,  and 
stronger  bills  than  their  continental  representatives.  In  these 
instances  the  characters  are  spread  amongst  the  individuals 
living  on  a  certain  area ;  and  the  variations  are  for  the  most 
part  so  slight  that  they  do  not  give  rise  to  errors  of  classification. 
But  the  same  correlation  of  a  set  of  external  characters  with 
surrounding  conditions  is  more  noticeable  in  birds  having 
similar  habits  and  habitats  ;  as,  for  instance,  in  the  swallows 
(Hirundinidcc)  and  swifts  (Gypselidce) ;  in  the  creepers  and  wood- 
peckers ;  and  in  many  others,  some  of  which  are  indicated  in 
other  parts  of  this  article.  These  analogous  groups  are  the 
stumbling-blocks  of  classifiers,  and  they  always  will  be  so  long 
as  external  characters  are  employed,  without  being  checked  by 
those  derived  from  the  internal  organization.  As  a  further 
illustration  of  the  correlation  of  habits,  habitat,  and  external 
features,  we  find  that  when  a  species  has  dissimilar  habits  from 
most  other  species  of  the  same  type,  it  also  differs  from  them  in 
what  are  considered  to  be  important  external  characters  ;  this  is 
exemplified  by  the  Strigops  amongst  parrots  [Psittacidce,  E.  C.  S.], 
and  the  water-ouzel  among  thrushes.  We  do  not  wish  it  to  be 
inferred  that  habits  and  external  characters  are  of  little  value  in 
classifications,  but  that  great  caution  should  be  used  in  relying 
solely  upon  them  ;  and  all  species  founded  upon  a  single  charac- 
ter, or  upon  a  single  dead  specimen,  should  be  regarded  with 
suspicion. 

That  excellent  results  may  be  obtained  from  a  consideration  of 
the  habits  and  characters  of  the  living  bird  is,  we  think,  shown 
in  Mr.  Wallace's  arrangement  of  the  order  Passeres.  His  re- 
marks were  published  in  1856  ;  but,  if  we  mistake  not,  many  of 
his  suggestions  have  been  more  or  less  adopted  in  that  part  of 
Professor  Owen's  classification  which  relates  to  the  same  group. 
His  conclusions,  moreover,  generally  harmonize  with  the  im- 
provements proposed  by  Eyton  and  Nitzsch  before  him,  and 
Blanchard  and  others  after  him,  on  anatomical  grounds  ;  as  also 
with  what  we  consider  to  be  the  best  features  in  Bonaparte's 
scheme.  For  these  reasons  we  do  not  hesitate  to  give  a  full 
abstract  of  his  paper,  retaining  in  many  places  his  own  expres- 
sions. His  observations  refer  more  especially  to  Gray's  arrange- 
ment in  which  the  order  Passeres  is  divided  into  the  Gonirostres, 
Dentirostres,  Fissirostres,  Tenuirostres,  and  Scansores.  He  con- 
demns the  plan  as  relying  too  much  on  the  character  of  the 
beaks,  and  as  thereby  leading  to  unnatural  combinations.  The 
humming  birds  and  sun  birds  are  placed  together,  but  should  be 
widely  separated,  since  their  contiguity  is  based  upon  a  resem- 
blance in  analogous  not  relative  characters.  The  similarity  in 
size,  in  the  prevalence  of  lustrous  colours,  and  in  the  slenderness 
of  the  bill,  ought  not  to  overbalance  the  most  important  struc- 
tural differences.  The  hummers  have  excessively  long  wings, 
and  extremely  small  feet,  the  toes  being  at  the  same  time  more 
or  less  united.  The  locomotion  is  exclusively  aerial,  the  feet 
only  being  employed  for  purposes  of  support.  The  sun  birds 
(Ginnyridce)  and  their  allies  the  Ccerebidce  have  long  legs  and 
toes,  the  hind  toe  being  especially  long  and  powerful ;  and  hence 
they  are  able  to  hop  and  perch.  Their  wings  are  short,  round, 
and  not  adapted  for  powerful  or  long  continued  ilight.  The  tail 
is  short  and  even.  The  tongue  is  short,  flat,  and  not  extensible 
in  some  genera,  such  as  Dicaium,  Ginnyris,  and  all  the  Ccerebidce; 
while  in  a  few  only,  as  in  Anthreptes  and  Arachnotliera,  is  it 
tubular  and  extensile.  There  is,  therefore,  no  general  agreement 
of  structure,  except  that  of  an  elongate  and  slender  bill,  which 
is  not  an  important  character.  The  Gonirostres  and  Dentirostres 
are  not  natural  groups,  because  they  are  based  too  much  upon  a 
single  character,  and  too  little  on  general  structure.  The  asso- 
ciation of  hornbills  with  crows,  and  the  separation  of  larks  from 
wagtails,  he  considers  to  be  erroneous. 

The  Fissirostres  are  those  passerine  birds  whose  feet  are 
adapted  solely  for  a  state  of  rest — all  motion  being  performed  by 
the  wing.  With  very  rare  exceptions  they  never  move  the 
slightest  distance  by  means  of  their  feet,  a  character  which  dis- 
tinguishes them  from  all  other  Passeres,  which  either  hop,  climb, 
or  walk  incessantly.  In  this  group  there  is  every  form  of  bill. 
The  external  characters  are  very  short  and  weak  legs,  long  or 
powerful  wings,  and  a  wide  gape.  Their  habit  is  to  sit  motion- 
less watching  for  their  prey,  to  dart  after  it  and  seize  it  upon 
the  wing,  and  to  return  to  their  original  position  to  swallow  it. 
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The  Trogons  and  Kingfishers  present  these  peculiarities  in  the 
greatest  perfection.    The  Trogons  are  sometimes  placed  among 
the  Sca/nsores  on  account  of  the  |-toed  foot ;  but  this  form  of  foot 
does  not  affect  their  habits  since  the  toes  are  connected  at  their 
base  with  a  broad  sole,  which  affords  a  firm  base  to  stand  upon. 
The  position  of  the  toes  alone  is  of  little  importance,  so  long  as 
the  habits  are  not  different.    The  Trogons  do  not  climb.  In 
South  America  they  feed  principally  upon  fruit.    They  take 
their  station  on  a  bare  branch  about  the  middle,  and  having 
fixed  their  attention  on  some  fruit,  dart  at  it,  seize  it  dexterously 
on  the  wing,  and  return  to  their  original  seat.    The  Bee-eaters 
and  Jacamars  should  come  somewhere  between  the  Kingfishers 
and  Trogons,  and  the  Prionitidce  should  form  part  of  the  same 
group.    All  have  similar  habits.    The  Coracictdoe  follow  next. 
They  were  for  long  misplaced  amongst  the  strong  legged  crows 
and  grackles,  whereas  the  short  legs,  wide  gape,  insect  food  cap- 
tured on  the  wing,  the  nest  in  holes  of  trees  or  in  the  earth,  and 
the  colour  and  form  of  the  eggs,  all  bring  them  in  close  relation 
to  the  bee-eaters,  motmots,  and  kingfishers.    The  structure  of 
the  skeletons  confirms  this  result.    Next  come  the  Capitonidcc, 
which  have  often  been  placed  among  the  climbers  on  account  of 
the  two-two  toed  arrangement  of  the  feet.    They  are  sedentary 
birds  with  habits  analogous  to  the  bee-eaters,  &c.    Some,  like 
Tamatia,  frequent  the  gloomiest  and  thickest  parts  of  the  forest, 
where  they  sit  motionless  on  some  low  branch,  and  thence  take 
short  flights  for  insects.    Others,  like  Monasa  and  Chelidoptera, 
almost  vie  with  the  swallows  in  the  litheness  and  celerity  of 
their  movements.  They  frequent  more  open  situations,  frequently 
sit  on  the  branches  of  dead  trees,  and  take  longer  flights.  They 
build  their  nests  in  banks.    The  Swallows  and  Goatsuckers  pre- 
sent the  highest  development  of  this  type,  but  are  distinctly 
separable  from  the  preceding  families.    They  are  pre-eminently 
insect-catchers  ;  their  gape  is  of  extraordinary  proportions,  their 
feet  remarkably  short,  and  their  wings  long  and  powerful.  But 
there  is  a  hiatus  even  between  these  two  families.  The  swallows 
are  considered  to  be  the  extreme  term  of  the  fissirostral  series. 
Their  small  size,  powerful  flight,  and  compact  plumage,  added  to 
their  strongly  grasping  feet,  sufficiently  mark  them  off  from  the 
others.    The  Caprimulgidoe  come  nearer  the  Trogonidcc,  as  indi- 
cated by  their  average  size,  excessively  thin  skin,  mass  of  downy 
plumage,  general  form,  nature  of  food,  and  mode  of  capturing  it. 
The  structure  of  the  feet  is  the  most  important  objection  to  this 
view,  but  stronger  objections  may  be  raised  against  the  swallows 
and  Gaprimu^idie  being  placed  in  any  other  group.    The  Eury- 
laimidcc  are  generally  placed  amongst  the  Fissirostres,  but 
Wallace  believes  they  are  true  Passcres  allied  to  Gotinga  and 
Querula.    The  Enrylaimus  javanicus  and  Cymbirhynchus  macro- 
rhynchus  feed  like  perching  birds,  hopping  about  the  branches  of 
trees  and  picking  off  the  fruit.    Their  legs  are  of  moderate 
length,  their  toes  strong,  and  the  hind  toe  large  and  powerful, 
which  is  never  the  case  in  true  Fissirostres.    It  is  this  peculiar 
conformation  of  the  feet  which  affects  the  whole  character  and 
habits  of  the  birds,  which  habits  are  not  fissirostral.    The  cir- 
cumstance of  partial  syndactyly  is  of  little  classiiicatory  im- 
portance.   The  Manahins  and  Rupicolcc  have  united  toes,  and 
have  been  placed  amongst  Fissirostres  on  that  account  ;  but  they 
are  fruit-eaters,  use  their  feet  actively,  possess  a  strong  skin  and 
firm  set  plumage,  and  have  peculiarities  which  should  rank 
them  amongst  the  perchers,  not  amongst  the  Fissirostres.  The 
Galyptomena  viridis  is  essentially  a  chatterer.    The  Todies  also 
have  been  placed  in  this  group  ;  but  their  moderately  long  and 
slender  legs,  short  rounded  wings,  and  incessant  use  of  their 
feet  for  locomotive  purposes,  show  that  they  ought  to  be  placed 
alongside  such  fly-catchers  as  Todirostrum  and  Megalophus.  They 
are  active  little  birds,  hopping,  perching,  and  flying  after  insects 
lit  every  possible  pl»ce  and  position,  in  which  they  differ  widely 
torn  Fissirostres ;  tat;  they  agree  with  them  in  nidificating  in 
.tiolea  in  banks  of  staeams.    This  one  character  should  not  over- 
ride tike  others  which  decidedly  show  that  they  do  not  belong  to 
the  Fissirostres.    The  Hornbills  are  considered  to  be  Fissirostral 
birds.    Their  very  short  legs,  and  united  toes  with  a  broad  flat 
sole,  are  exactly  similar  to  those  of  the  kingfishers.    They  are, 
in  the  Indian  archipelago,  entirely  frugivorous ;  and  it  is  curious 
to  observe  how  their  structure  modifies  their  mode  of  feeding. 
They  cannot  dart  after  the  fruit  like  the  trogons ;  they  cannot 
even  fly  rapidly  from  branch  to  branch,  picking  a  fruit  here  and 
a  fruit  there  ;  neither  have  they  the  agility  to  alight  on  the 
more  slender  branches  like  the  barbets  ;  but  they  alight  heavily 
on  a  thick  branch,  and  then,  looking  cautiously  round  them, 
pick  off  the  fruits  within  reach  and  jerk  them  clown  their  throats 
like  the  toucans.    When  all  has  been  gathered  within  reach 


they  move  sideways  along  the  branch  by  short  jumps,  or  rather 
a  kind  of  shuffle,  and  the  smaller  species  even  hop  across  the 
branches,  when  they  again  gather  all  within  reach.  When  one 
branch  is  done  they  fly  to  another  tree.  Their  short  legs  and 
syndactyle  feet  remove  them  from  the  Toucans.  Their  wings 
are  as  powerful  as  those  of  toucans  are  weak,  but  their  great 
weight  prevents  rapid  flight.  As  they  fly  they  produce  a  loud 
sound,  which  is  said  to  be  in  some  species  even  louder  than  that 
made  by  the  great  muscovy  cluck.  Although  conirostral  they 
are  far  removed  from  the  crows.  They  appear  to  come  nearest 
the  Kingfisher.  Eyton  arrived  at  similar  conclusions  from  a 
consideration  of  the  osseous  structure.  The  Trochilidm  are  also 
assigned  to  this  tribe.  They  have  minimized  feet  and  maximized 
wings.  They  surpass  the  swallows  in  power  of  flight.  Their 
feet  resemble  those  of  Dendrochelidon,  and  the  long  variously 
curved  bill  and  extensile  tongue  give  them  the  same  facilities 
in  obtaining  food  as  the  short  bill  and  wide  gape  of  the  other. 
They  are  believed  to  be  purely  insectivorous,  since  the  stomachs 
are  always  filled  with  flower-frequenting  Goleoptera ;  but  they 
may  obtain  some  nourishment  from  the  nectar.  Their  thick 
firm  muscles  imply  an  animal  rather  than  a  vegetable  diet ;  as 
also  do  their  short  stomach  and  intestines.  Moreover,  certain 
species  never  frequent  flowers.  All  the  species  of  Phaethornis 
occur  among  low  shrubs  where  they  search  amongst  the  leaves 
for  insects  while  they  sustain  themselves  almost  motionless  in 
the  air,  with  their  body  erect  and  their  bills  pointing  upwards. 
They  do  not  frequent  the  flowery  glades,  but  the  gloomy  flower- 
less  jungles.  Some  species  hunt  insects  in  the  air  like  true 
fissirostral  birds.  They  emerge  from  their  retreats  in  the  even- 
ing, dart  after  the  minute  insects,  and  return  after  each  circuit 
to  the  edge  of  the  forest,  where  they  remain  balanced  for  a 
moment  preparatory  to  making  another  dart  amongst  the  trees. 
At  other  times  they  will  sit  on  the  topmost  twig  of  a  dead  tree, 
and  after  making  short  circuits  return  to  it  like  the  jacamar 
and  puff-birds.  It  may  be  mentioned  also  that  the  young  accept 
flies,  but  reject  honey.  Mr.  Wallace  had  two  newly  hatched 
which  he  tried  to  feed  with  syrup  made  with  honey  and  water  ; 
but  they  did  not  like  it  and  sputtered  it  out  in  disgust.  He 
then  tried  them  with  some  minute  flies.  On  dropping  an  insect 
into  the  mouth  of  one  it  immediately  closed  the  beak,  swallowed 
the  morsel  with  an  effort,  and  opened  the  mouth  for  another.  In 
this  way  each  bird  disposed  of  fifteen  or  twenty  flies.  Their 
beaks  were  very  short,  triangular,  and  very  broad  at  the  base, 
or  like  a  swallow's  beak  slightly  lengthened.  Himiming-birds 
are,  he  conceives,  an  extreme  and  peculiar  development  of  the 
Hirimdine  form  of  Fissirostres.  The  skin,  which  in  the  tribe  is 
generally  thin  and  tender,  is  in  the  swallows  comparatively  thick 
and  strong  ;  and  in  the  hummers  is  perhaps  stronger  in  propor- 
tion to  their  size  than  in  any  other  birds.  The  structure  of  the 
tongue  may  be  considered  as  an  objection  to  this  view,  but  he 
urges  that  this  character  should  not  outweigh  the  others  ;  and 
he  cites  examples  in  which  the  tongue  differs  widely  in  two 
families  acknowledged  to  be  closely  allied,  such  as  the  cuckoos 
and  toucans.  The  Picidce  and  Dendrocolaptidx  on  the  other 
hand  afford  an  example  of  similarity  of  tongue  in  families  whose 
general  structure  is  different.  The  nidification  is  the  most  im- 
portant difficulty  ;  but  he  remarks  that  we  should  expect  a 
deviation  in  this  respect  in  such  aerial  birds  as  TrochUidm.  His 
arrangement  of  the  Fissirostres  is  as  follows  : — 
Trochilida. 


KirundinidcD. 
Caprimulgidcc. 

Trogonida.  Prionitidte. 
Galbulida.—Meropida. — Coraciada. 

Capitonidcc.  

Halcyonida. 


Bucerotids. 

The  spaces  are  intended  to  show  the  relative  amount  of  affinity 
existing  between  any  two  groups.    The  gaps  represent  to  a  cer- 
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tain  extent  the  result  of  the  extinction  of  species.  Thus  he 
remarks  if  the  space  between  the  kingfishers  and  hornbills  were 
filled  up  by  a  natural  succession  of  families,  we  can  see  that  the 
change  must  have  been  to  heavier,  larger,  and  longer  billed 
birds,  and  traces  of  such  a  change  occur  in  passing  from  the 
jacamar  to  the  kingfisher.  Again,  in  passing  from  the  goat- 
suckers to  the  swallows,  the  change  is  to  smaller,  stronger  winged, 
thicker  skinned,  and  lighter  coloured  birds,  which  if  carried  on 
would  lead  to  the  hummers.  Again,  as  the  change  from  the 
jacamars  to  the  rollers  is  to  stronger  legged  birds  which  do  not 
feed  solely  on  the  wing,  but  partially  on  the  ground,  so  the  same 
change  would  lead  to  Passei-es.  The  Coraciadce,  therefore,  are 
either  an  extreme  Passerine  form  of  the  tribe,  or  else  form  a 
transition  by  direct  affinity  to  the  Passeres.  It  will  be  noticed 
that  Mr.  Wallace  speaks  of  the  Hirundinidce,  which  evidently 
include  both  the  swallows  and  the  swifts  ;  but  we  think  his 
position  woidd  be  improved  if  the  swallows  were  excluded  and 
Hirundinidce  were  replaced  by  the  term  Gypselidce. 

The  Picidce,  Psittacidw,  Cuculidw,  and  Pamphastidce  are  gene- 
rally admitted  to  be  Scansores.  They  are  taken  as  affording  the 
real  basis  for  ascertaining  the  character  of  the  order.  There  is 
no  general  resemblance  in  the  form  of  the  beak,  so  that  the  cha- 
racters must  be  sought  in  some  other  part.  The  wings  are  gene- 
rally short,  rounded,  and  very  weak,  and  not  adapted  for  rapid 
or  long-sustained  flight.  The  legs  are  large,  powerful,  and  of 
peculiar  conformation.  They  are  mainly  antithetical  to  those  of 
the  Fissirostres.  The  toes  are  long,  and  the  outer  toe  is  either 
turned  completely  backwards  or  nearly  at  right  angles  to  the 
others.  This  toe  is  often  the  largest  of  all,  while  the  true  hind 
toe  is  always  small,  and  sometimes  altogether  wanting.  It  is 
this  structure  which  distinguishes  them  from  all  the  short  winged 
and  strong  footed  Passeres.  The  habits  resulting  from  tins  con- 
formation are  also  characteristic.  They  are  truly  arboreal,  rarely 
descending  voluntarily  to  the  ground.  They  use  their  wings 
only  in  flying  from  tree  to  tree,  and  they  obtain  their  food  in  or 
upon  trees.  Their  motions  are  either  chmbing  or  a  succession 
of  rapid  hops  producing  an  appearance  of  climbing.  The  wood- 
pecker runs  up  the  vertical  trunk,  and  with  the  aid  of  the  tail 
and  beak  seeks  his  food  beneath  the  bark.  The  parrot  climbs 
after  the  fruit,  which  alone  he  feeds  on.  The  cuckoo  seeks  insects 
on  the  leaves  and  branches.  The  toucans  hop  actively  about  the 
tops  of  lofty  trees  after  fruit.  Although  these  families  should 
come  near  together,  they  are  separated  from  one  another  by  wide 
chasms.  The  Bucconidce  should  be  rejected  from  the  Scansores. 
Though  they  cling  against  and  peck  at  trees,  their  general 
structure  differs  from  that  of  woodpeckers.  In  their  feet,  wings, 
and  general  form  they  more  resemble  toucans.  The  texture  of 
the  feathers,  their  broad,  angular,  and  weak  skulls,  indicate  their 
relation  with  the  toucans  and  difference  from  the  woodpeckers. 
The  bill  has  a  different  type  of  form,  reminding  one  of  a 
cuckoo's.  They  hop  and  cling,  but  never  climb.  The  Dendro- 
colaptidce  are  generally  associated  with  the  woodpeckers  on 
account  of  their  climbing  habits,  their  rigid  tails,  their  insect 
diet,  and  their  manner  of  obtaining  it  from  the  trunks  and 
branches  of  trees.  The  differences  are  a  short  bill,  a  horny,  non- 
extensile  tongue,  and  a  very  differently  constructed  foot.  The 
characteristic  form  of  the  foot  in  the  Certhiadcs  and  Dendrocolap- 
tidca  is  to  have  the  toes  placed  normally,  three  forward  and  one 
backward,  and  to  have  all  the  forward  toes  connected  together 
at  their  bases,  particularly  the  outer  toe,  which  is  generally 
larger  than  the  inner,  and  often  connected  to  the  middle  toe  as 
far  as  the  second  joint.  The  result  is  that  the  forward  toes  do 
not  spread  much,  but  form  one  line  of  support  opposed  to  the 
hind  toe.  The  hind  toe  is  also  remarkably  long  and  powerful, 
and  armed  with  an  equally  powerful  claw.  This  peculiar  struc- 
ture has  been  arrived  at  through  the  most  nearly  allied  families 
of  Passeres.  Passing  from  the  wagtails  through  the  Anabatidce  to 
Ucndrocolaptidm,  we  find  the  outer  toe  gradually  more  and  more 
united  to  the  middle  one,  and  the  hind  toe  becoming  gradually 
larger  and  more  developed ;  so  that  we  see  that  modification  of 
the  normal  three-one  toed  foot  which  is  adapted  for  climbing. 
In  the  woodpecker,  however,  the  outer  toe  is  always  turned 
completely  backwards,  and  is  therefore  quite  free  from  the 
middle  toe.  The  true  hind  toe  is  also  invariably  small  and 
weak,  and  of  so  little  importance  that  in  several  species  of  wood- 
peckers it  is  altogether  wanting  without  at  all  diminislring 
the  power  of  climbing.  It  is  an  extreme  modification  of  the 
scansorial  form  adapted  for  true  climbing.  The  toes  are  all 
more  powerful,  the  claws  much  stronger,  the  outer  toe  longer, 
and  the  hind  toe  smaller.  If,  therefore,  the  structure  of  the  foot 
in  the  cuckoos  and  touracos,  where  the  outer  toe  can  be  placed 


either  forward  or  backward  and  the  hind  toe  remains  moderately 
developed,  is  the  link  between  the  two-two  toed  and  the  tbxee- 
one  toed  forms,  then  it  follows  that  of  all  two-two  toed  feet  the 
woodpecker's  is  most  removed  from  the  three-one  toed  ;  and  of 
all  three-one  toed  the  creeper's  is  the  furthest  removed  from  the 
two-two  toed  ;  and  hence  the  feet  of  the  creeper  and  the  wood- 
pecker are  farthest  removed  from  each  other.  When  it  is  further 
considered  that  the  structure  of  the  climbing  tail  is  totally  dis- 
similar in  the  two  cases,  we  at  once  see  that  the  creepers  should 
be  widely  separated  from  the  Scansores. 

The  Musophagidce  are  considered  to  be  true  Scansorial  forms. 
They  have  short,  rounded,  and  weak  wings  like  the  cuckoos  and 
toucans,  their  legs  are  very  strong,  the  outer  toe  is  long  and  ver- 
satile, but  rather  less  so  than  in  the  cuckoos,  and  the  hind  toe  is 
short.  In  their  habits  and  plumage  they  resemble  the  toucans 
and  barbels,  while  in  their  short  crests  they  are  similar  to  the 
woodpeckers.  They  nidificate  in  holes  in  trees,  and  in  their 
general  internal  structure  appear  to  correspond  with  the  Scan- 
sorial type.  Swainson  placed  them  between  the  Fringillidce  and 
Bucerotidce.  The  former  have  well-formed  passerine  feet,  the  hind 
toe  is  always  well  developed,  and  the  outer  toe  is  never  so  long 
as  the  middle  one.  Their  uniformly  small  size  and  generally 
powerful  wings  do  not  appear  to  be  consistent  with  a  close 
affinity  with  the  Musophagidce.  The  hornbills  are  still  further 
removed.  He  thinks  Swainson  must  have  been  misled  by  his 
blind  belief  in  numerical  and  circidar  arrangements.  The  cor- 
rectness of  this  system  of  classification  he  refutes  on  two  grounds. 
First,  the  existing  species  form  a  small  proportion  only  of  the 
total  number  that  have  existed  ;  so  that  for  every  living  genus 
there  are  probably  many  extinct  ones  which  ought  to  find  a 
place  in  a  natural  classification ;  but  in  Swainson's  scheme  there 
are  very  few  gaps  to  represent  the  places  of  the  absent  forms. 
Secondly,  by  the  system  of  definite  numbers  the  genera  arc 
limited  to  25  in  each  family,  so  that  if  25  genera  are  known,  it 
is  assumed  that  there  are  no  extinct  forms  in  that  family.  Mr. 
Wallace  places  Opisthocomus  cristatus  between  the  Touracos  and 
the  Cuculidce.  It  is  very  abundant  on  the  banks  of  the  Amazon. 
It  frequents  low  bushes  on  the  river's  edge,  and  never  alights  on 
the  ground.  This,  combined  with  the  absence  of  a  gizzard, 
decides  that  it  is  not  gallinaceous.  Its  general  appearance, 
flight,  and  habits  suggest  that  it  is  a  gigantic  cuckoo.  Its  long 
crest  remarkably  resembles  that  of  the  genus  Diplopterus,  several 
species  of  winch  occur  in  the  same  district,  and  they  all  have 
the  habit  of  throwing  it  up  when  alarmed  in  precisely  the  same 
way.  There  is  no  versatile  outer  toe  on  its  feet,  which  is  an 
objection  to  placing  it  among  the  Scansores.  But  there  is  a  genus 
of  Musophagidce  (Schizorrhis)  which  also  has  all  the  toes  turned 
forwards.  The  short  wings,  weak,  heavy  flight,  strong  legs,  long 
toes,  and  the  character  of  the  plumage,  indicate  this  to  be  its 
true  position,  while  its  peculiar  food  and  internal  structure  show 
that  it  is  isolated,  and  not  a  member  of  any  known  family. 

The  Coliidce  are  more  like  parrots  than  any  other  birds. 
Their  habits  have  many  resemblances  to  those  of  parrots,  as  will 
be  seen  by  perusing  the  account  under  Musophagidte,  E.  C.  vol. 
iii.  col.  997.  They  are,  like  parrots,  remarkably  fleshy,  and 
heavy  in  proportion  to  their  apparent  size.  They  weigh  twice 
as  much  as  most  other  birds  of  apparently  the  same  size,  owing 
to  their  feathers  being  so  short,  and  so  closely  applied  against 
the  body.  Their  bill  resembles  the  parrot's  in  the  inequality  of 
the  mandibles.  The  feet  are  peculiar,  the  hind  toe  being  small, 
and  capable  of  being  turned  forward.  The  tongue  is  cartilaginous 
and  flat. 

Bucconidic. 
(Megalaima.) 


Ramphastidce. 


Opisthocomus. - 


-Cuculidce. 


Musophagidce 


-Picidce. 


Coliidce. 
Psiltacidce. 
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The  rest  of  the  rassercs,  he  thinks,  forms  a  natural  group 
which  lie  would  call  normal  or  typical  Passeres.  It  comprises 
about  35  families,  and  between  3000  and  4000  species,  or  at  least 
half  of  all  known  birds.  They  are  too  intimately  allied  to  be 
broken  up  into  various  groups.  They  all  have  normal  or  three- 
one  toed  feet,  which  are  never  so  weak  or  short  as  to  be  un- 
adapted  for  progression.  The  bill  is  always  moderate  in  size 
and  form,  and  in  the  few  cases  where  it  is  peculiarly  modified, 
as  in  Dendrocolaptes,  other  species  in  the  same  family  possess  the 
normal  form.  There  is  also  a  remarkable  moderation  in  size,  as 
well  as  great  uniformity  in  texture  of  plumage,  form,  and  habits. 
There  are  no  isolated  families,  and  hence  there  is  much  disagree- 
ment as  to  their  limits,  since  one  family  blends  into  others.  His 
diagram  of  the  Scansorial  affinity  is  given  on  the  previous  page. 

One  of  the  defects  in  this  arrangement  is  that  the  Psittacidm  are 
included  amongst  the  Scansores ;  but  Mr.  Wallace  himself  now 
admits  that  the  Psittacidce  should  form  a  distinct  order.  [Psit- 
tacidm, E.  C.  S.]. 

Many  of  the  views  proposed  by  Mr.  Wallace  seem  to  have 
been  already  embodied  in  Prince  Bonaparte's  classification,  pub- 
lished in  1854.  (' Annales  cles  Sciences  Naturelles:  Zoologie,' 
4th  Series,  vol.  i.  p.  105-152.)  We  can  only  give  a  tabular  out- 
line of  this  classification.  In  the  original  it  is  arranged  lineally, 
but  we  have  ventured  to  arrange  some  of  the  groups  in  parallel 
series,  in  order  to  bring  out  more  prominently  the  relations 
between  analogous  families. 

He  recognises  twelve  orders,  which  are  thus  arranged  : — 

Orders.  Alteices. 

1.  Psittaci. 

2.  Accipitres. 

3.  Passeres. 

Tribe  1.  Oscines. 
Tribe  2.  Volucres. 

Cohort  1.  Zygodactyli. 

Cohort  2.  Ainsodactyli. 

4.  Inepti. 

5.  Columbidae. 

Tribe  1.  Pleiodi. 
Tribe  2.  Gyrantes. 

6.  Herodiones. 

Tribe  1.  Grues. 
Tribe  2.  Ciconiae. 
Gavise. 
Tribe  1.  Totipalmi. 
Tribe  2.  Longipennes. 
Tribe  3.  Urinatores. 
8.  Ptilopteri. 

Synopsis  op  Families. 
The  order  Psittaci  embraces  : — 


Piuecoces. 


9.  Galliiu-e. 

Tribe  1. 
Tribe  2. 


Passeraceae. 
GallinaceEe. 

1.  Craces. 

2.  Galli. 

3.  Terdices. 


7. 


10. 


Grallae. 
Tribe  1. 


Cursores. 
Tribe  2.  Aleetorides. 


11.  An  seres. 

12.  Struthiones. 


Psittacida?. 
Micrnglossidae. 
Triehoglossidaj. 
Strigopidae. 

The  order  Accipitres  embraces  : — 

Vulturidoe. 

Gypaetidae. 

Gypohieracida:. 

Falconida:. 

Gypogeranidae. 

Strigidoe. 

The  order  Passeres  embraces  : — 


300  species. 


410  species. 


Oscines. 
Stirps  1.  Cultrirostres. 

Corrida;. 

Garrulidae. 

Sturnidae. 

Icteridae. 
Stirps  2.  Conirostres. 

Ploceidae. 

Fringillidae. 
Stirps  3.  Subulirostres. 

Turdidae. 

Maluridae. 

TimaKidae. 

Troglodytidao. 

Certhiidae. 

Paridae. 

Cinelid;e. 

Motacillidae. 

Alaudida!. 
Stirps  4.  Curvirostres. 

Epimacbida;. 

Paradiseidae. 

Glaucopidae. 

Meliphagidae. 

Aracnnotherida' 


Volucres. 


Cohort  1. 

Zygodactyli. 
Stirps  7.  Amphiboli. 

Piamphas- 
tidae. 

Cuculidae. 
C^ps  8.  Scansores. 

Picidae. 
Stirps  9.  Barbati. 

Bucconidae. 

Capitonidae. 

Leptosomidae, 

Galbulidae. 
Stirps  10.  Heterodactyli 

Trogonidae. 

625  species. 


Cohort  2. 

Anisodaetyli. 
Stirps  11.  Frugivori. 

Bueerotidae. 

Musophagidas. 

Opisthocomidse. 

Coliidaj. 

Phytotomidoo. 
Stirps  12.  Formicivori. 

Menurida;. 

Myiotheridae. 

Anabatidac. 

Dendrocolaptidas. 
Stirps  13.  Muscivori. 

Todidaj. 

Cotingida?. 

Pipridao. 

Eurylaimidae. 
Stirps  14.  Callocoraees. 

Pittidae. 

Coraciidaa. 

Prionitidae. 
Stirps  15.  Gressorii. 

Jleropidae. 


Oscines,  continued. 

Fhylloruithidao. 

Nectariniidaa. 

Drepanidae. 

Dicaeidae. 

CoerebidaD. 
Stirps  5.  Pentirostres. 

Laniidoe. 

Aitamidae. 

Oriolidae. 

Edoliidac. 

Ampelidae. 

Muscicapidae. 

Tanagridse. 
Stirps  6.  Fissirostres. 

llirundinida". 

3500  species. 

The  order  Inepti  has  one  family  only,  viz.  :— 
Dididae,  with  5  species. 

The  order  Golumhm  embraces  - 
Tribe  1.  Pleiodi. 

Didunculidac. 
Tribe  2.  Gyrantes. 

Treronidas. 
Columbida?. 
Callioenadidae. 
Gouridae. 


VoLuciiES,  continued. 

Alcedinidae. 
Stirps  16.  Tenuirostrcs. 
Upupidae. 
Promeropidae. 
Stirps  17.  Suspeusi. 

Troehilidae. 
Stirps  18.  lliantes. 

Cypselidae. 
Stirps  19.  Insidentcs. 
Steatornidae. 
Caprimulgidac. 

1775  species, 


The  order  Herodiones  embraces  : — 
Tribe  1.  Grues. 

Phoenicopterida). 
Gruidae. 
Tribe  2.  Ciconia). 
Dromadida;. 
Ciconiidaj. 
Ardeidae. 
Cancromidae. 
Plataleidae. 
Tautalidas. 

The  order  Gavice  comprises  : — 

Tribe  1.  Totipalmi. 

Felecanida;. 

Tachypetidse. 

Ploiidae. 

Phaetonidae. 
Tribe  2.  Longipennes. 

Procellariidae. 

Laridas. 

Chionidae. 
Tribe  3,  Urinatores. 

Alcidse. 

Colymbidae. 

Podicipidas. 


220  species. 


173  species. 


The  order  Ptilopteri  comprises  only 

Spheniscidae. 
The  order  Gallinaz  includes  : — 

Tribe  1.  Passeracea). 

Mcsitidae. 

Megapodiidao. 

Bollulidae. 

Numididae. 
Tribe  2.  Gallinaeeao. 
Craces. 

Meleagridae. 

Cracidas. 

Penelopidae. 
Galli. 

Pavonidffl. 

Phasianidae. 
Perdices. 

Thinocoridae. 

Pteroclidae. 

Tetraoninaa. 

Perdicidaj. 

Crypturidae. 

The  order  Grallw  is  formed  by  : — 
Tribe-  1.  Cursores. 
Otidae. 
Charadriidae. 
Hasmatopidae. 
Eecurvirostridx. 
Plialaropodidie. 
Scolopacidas. 


325  species. 
15  species. 


320  species. 
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Tribe  2.  Alecloridcs. 
Panidae. 
Ballidas. 

400  species. 

The  order  Anseres  contains  : — 

AnatitlsB. 
Mergidse. 

200  species. 

The  order  Struthiones  embraces  : — 

StrutMonidsB. 
DinornithidiB. 
Apterygidse. 

12  species. 

Altogether,  he  recognises  131  families,  2120  genera,  and  8300 
Species.  Each  order  averages  11  families  ;  each  family  averages 
1 5^  genera,  and  about  60  species  ;  and  each  genus  averages 
nearly  4  species.  In  running  one's  eye  over  the  figures,  we  are 
struck  by  the  great  paucity  of  specific  forms  in  the  families  of 
the  groups  which  follow  after  the  Passeres.  Thus  in  the  first 
three  orders  there  are  on  the  average  88  species  per  family  ;  and 
iu  all  the  remainder  there  is  an  average  of  only  32  per  family, 
or  if  the  Anseres  be  excluded,  there  are  only  29  species  per 
family.  The  specific  numbers  in  the  above  totals  refer  to  the 
year  1854  ;  there  have  been  many  additions  since. 

As  an  example  of  a  classification  in  which  the  main  characters 
are  drawn  from  the  osseous  structure,  we  would  cite  that  pro- 
posed by  Professor  Huxley,  '  Proceedings  of  the  Zoological 
Society,  1867,  p.  415—472.'  He  points  out  that  while  birds 
differ  widely  from  reptiles,  still  the  connection  between  them  is 
so  much  closer  than  between  birds  and  any  other  class  as  to 
justify  their  association  into  one  primary  group,  to  which  he 
gives  the  name  Sauropsida.  The  class  Aves  is  arranged  in  three 
orders,  viz.,  the  Saururce,  Eatitce,  Carinatce. 

The  order  Saururm  comprises  Archceopteryx  only,  and  is  cha- 
racterised by  the  foUowing  features.  (1)  The  metacarpal  bones 
are  well  developed  and  not  anchylosed.  (2)  The  caudal  verte- 
bra are  numerous  and  large,  so  that  the  caudal  region  of  the 
spine  is  longer  than  the  body,  whereas  it  is  shorter  in  all  other 
birds.  (3)  The  furculum  is  complete  and  strong  ;  and  the  foot 
is  very  passerine  in  structure. 

The  order  Eatitce  comprises  the  Struthious  birds.  Its  prin- 
cipal features  are  as  foUows.  (1)  The  sternum  has  no  crest,  and 
is  ossified  from  lateral  and  paired  centres.  (2)  The  long  axes 
of  adjacent  parts  of  the  scapula  and  coracoid  are  parallel  or 
identical.  There  are  no  acromial  or  clavicular  processes  ;  or,  if 
present,  they  consist  of  inconspicuous  tubercles  only.  (3)  The 
posterior  ends  of  the  palatines  and  the  anterior  ends  of  the 
pterygoids  are  imperfectly  or  not  at  all  articulated  with  the 
basi-sphenoidal  rostrum  ;  being  usually  separated  from  it,  and 
supported,  by  the  broad,  cleft,  hinder  cud  of  the  vomer.  (4) 
The  basipterygoid  processes  are  strong,  and  arise  from  the  body 
of  the  basisphenoid,  not  from  the  rostrum.  The  articulation  is 
by  means  of  facets,  which  are  situated  nearer  the  posterior  than 
the  anterior  ends  of  the  lower  edges  of  the  pterygoid  bones. 
(5)  The  upper  or  proximal  articular  head  of  the  quadrate  bone 
is  not  divided  into  two  distinct  facets.  (6)  Barbs  of  feathers 
disconnected.  (7)  There  is  no  larynx,  and  the  diaphragm  is 
well  developed.  Five  subordinate  groups  are  recognised.  Stru- 
thio  is  the  type  of  one  ;  Rhea  of  a  second  ;  Casuarius  and  Bro- 
maius  of  a  third  ;  Dinornis  of  a  fourth  ;  and  Apteryx  of  a  fifth. 

The  order  Carinatce  embraces  all  the  living  birds  but  the 
Eatitce.  It  is  thus  characterised.  (1)  The  sternum  has  a  keel, 
and  is  ossified  from  a  median  centre  in  that  keel,  as  well  as 
from  lateral  paired  centres.  (2)  The  long  axes  of  the  adjacent 
parts  of  the  scapula  and  coracoid  are  inclined  towards  each  other 
at  an  acute  or  slightly  obtuse  angle,  and  are  never  even  approxi- 
mately identical  or  parallel.  (3)  The  vomer  is  comparatively 
small,  and  allows  the  palatines  and  pterygoids  to  directly  articu- 
late with  the  basisphenoidal  rostrum. 

Tins  order  he  proposes  to  group  into  the  four  sub-orders,  Bro- 
mceognathce,  Schizogtiathce,  Besmognathce,  Aegithognathce. 

The  sub-order  Dromceognathce  is  represented  by  Tinamus  only. 
The  vomer  is  very  broad  ;  it  unites  in  front  with  the  broad 
maxillo-palatine  bones,  while  behind  it  receives  the  posterior 
extremities  of  the  palatines  and  the  anterior  ends  of  the  ptery- 
goids, which  are  consequently  prevented  from  articulating  with 
the  basisphenoidal  rostrum.  The  basisphenoid  processes  spring 
from  the  body  of  the  sphenoid,  not  from  its  rostrum,  and  articu- 
late with  the  pterygoids  very  near  the  distal  or  outer  ends  of  the 
latter  bones.  The  quadrate  bone  has  a  single  head.  It  contains 
but  one  family — the  Tinamidce. 


|  The  sub-order  Schizognathce  is  equivalent  to  the  Gallince, 
Grallce,  and  Nutatores  of  Cuvier.  The  vomer  is  sometimes  large, 
sometimes  small,  but  always  tapers  to  a  point  anteriorly,  while 
posteriorly  it  embraces  the  basisphenoidal  rostrum  between  the 
palatines.  The  palatines  and  pterygoids  are  directly  articulated 
with  one  another  and  with  the  basisphenoidal  rostrum,  and  are 
not  supported  by  the  divergent  posterior  ends  of  the  vomer.  The 
maxilIo-palatin.es  are  usually  elongated  and  lamellar  ;  they  pass 
inwards  over  the  anterior  processes  of  the  palatine  bones,  and' 
then,  bending  backwards  along  the  inner  edge  of  the  palatines', 
leave  a  broader  or  a  narrower  fissure  between  themselves  and  the 
vomer,  and  do  not  unite  with  it  or  with  one  another.  It  com- 
prises six  groups  of  allied  families ;  viz.,  (1)  Gharadriomorphce,  or 
the  pluvialine  group.  (2)  Geranomoiphce,  or  the  gruine  group,  of 
which  the  cranes  and  rails  are  the  types.  (3)  Cecomorphce,  or  the 
gull  group.  It  contains  the  Laridce,  Procellariidce,  Colymbidce, 
and  Alcidce.  (4)  Syheniscomorphce,  or  the  penguin  group.  It 
contains  the  single  family,  Aptenodytidte,  or  the  Squamipennes  of 
most  authors.  (5)  Alectoromorphce,  or  the  galline  group.  It 
contains  the  families,  Turnieidce,  Phasianidce,  Pteroclidce,  Mega- 
podiclce,  and  Cracidce,  or  the  Gallince  of  most  authors,  excluding 
the  pigeons  and  Tinamidce.  (6)  Peristeromorphce,  or  the  colum- 
bine group. 

The  sub-order  Desmognathce  embraces  all  the  members  of 
Cuvier's  Grallce  and  Natatores  which  are  not  Schizognathous,  the 
Accipitrcs,  Scansores,  most  of  the  Fissirostres,  all  Syndactyli,  and 
Upupa.  In  it  the  vomer  is  abortive  or  small.  When  present  it 
is  slender  and  attenuated  anteriorly.  The  maxillo-palatines  are 
united  across  the  middle  line,  either  directly  or  by  means  of 
ossifications  in  the  nasal  septum.  The  posterior  ends  of  the 
palatines  and  the  anterior  ends  of  the  pterygoids  articulate 
directly  with  the  rostrum.  Seven  groups  of  families  are  recog- 
nised. (1)  Chenomorphce,  or  the  Anserine  group.  (2)  Amphi- 
morphce.  This  appears  to  embrace  the  genus  Phccnicopterus  only, 
which  occupies  a  middle  place  between  the  Chenomorphce  and  (3) 
Pelargomorphcs,  or  ciconine  group.  (4)  Bysporomorphce,  or 
gannet  group.  (5)  Aetomorphce,  or  aquiline  group.  This  is 
arranged  in  four  minor  divisions,  viz.,  Strigidce,  Cathartidce,  Gy- 
paetidce,  and  Gijpogeranidce.  The  Cathartidce  includes  the  vul- 
tures of  the  New  World  ;  the  Gypaetidce  includes  the  vultures 
of  the  Old  World,  and  all  the  diurnal  birds  of  prey,  except 
Gypogeranus,  which  is  the  only  representative  of  the  Gypo- 
geranidce.  (6)  Psittacomorphce,  or  the  psittacine  group.  (7) 
Coceygomorphce,  or  the  cuculine  group.  This  also  is  arranged  in 
four  minor  divisions  as  follows  : — 

a.  First  toe  turned  forwards  as  well  as  the  others.  Coliidce. 

b.  Fourth  toe  temporarily  or  permanently  turned  backwards 

as  well  as  the  first.    Musophagidcc,  Cuculidce,  Bucconidce, 
Eamphastidcc,  Capitoniclce,  Galbulidce. 

c.  Second,  third,  and  fourth  toes  turned  forwards  ;  the  first 

backwards.    Alcedinidce,  Bucerotidce,  Upupidce,  Meropidce, 
Momoticlce,  Coracidce. 

d.  First  and  second  toes  permanently  turned  backwards  ;  the 

third  and  fourth  forwards.  Trogonidce. 

The  Celeomorphce,  or  picine  group,  composed  of  the  Picidce 
and  Yungidce,  is  not  definitely  placed  in  any  of  the  sub-orders. 
Professor  Huxley  conceives  that  it  is  an  aberrant  group  of  the 
JEgithognathce,  intermediate  between  the  Coracomorphce  and  Coccy- 
gomorphce.  He  objects  to  the  association  of  the  Psittacomorphce, 
Coccyrjomorphce,  and  Celeomorphce  with  the  order  Scansores,  as 
being  unnatural. 

The  sub-order  JEgithognathai  has  the  vomer  broad,  abruptly 
truncated  in  front  and  deeply  cleft  behind,  embracing  the 
rostrum  of  the  sphenoid  between  its  forks.  Palatines  have  pro- 
duced postero-external  angles.  MaxiUo-palatines  are  slender  at 
their  origin,  and  extend  inwards  and  backwards  obliquely  over 
the  palatines,  ending  beneath  the  vomer  in  expanded  extremi- 
ties which  do  not  become  united  by  bone,  either  with  one 
another  or  with  the  vomer.  The  anterior  part  of  the  nasal 
septum  is  frequently  ossified,  and  the  interval  between  it  and 
the  premaxilla  is  filled  up  with  spiongy  bone  ;  but  no  union 
occurs  between  this  ossification  and  the  vomer.  Two  minor  groups 
are  recognised :  (1)  Cypsclomorpha;,  or  the  cyjiseline  group, 
which  contains  the  Trochilidcc,  Cypselidce,  and  Caprimulgiclce ; 
(2)  Coracomorphce,  or  the  passerine  group,  which  nearly  corre- 
sponds with  the  Passeres  of  Cuvier. 

There  is  another  classification  based  almost  entirely  upon 
osteological  characters,  which  has  been  recently  published.  It 
is  that  of  Mr.  Eyton,  as  contained  in  his  '  Osteologia  Avium ' 
(1859 — 1867).    The  following  brief  outline,  borrowed  from  the 
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'  Record  of  Zoological  Literature '  for  1867,  will  serve  to  indicate 
its  principal  features.  There  are  thirteen  orders,  the  names  of 
which  are  prefixed  by  Roman  numerals.  I.  Raptores. — (1) 
Vulturida;  (2)  Falconidw,  (3)  Strigidce.  II.  Volitores. — (1) 
Trochilidcc,  (2)  CypseUdce.  III.  Omnivores. — (1)  Gaprimulgidw, 
(2)  Trogonidce,  (3)  Alcedinidce,  (4)  Buceridce.  IV.  Prehensores. 
—(1)  Psittacidcc,  (2)  Bamphastida;.  V.  Scansores. — (1)  Picidw. 
VI.  Erucivores.— (1)  CuculidcB,  (2)  Musvphagidce.  VII.  Inses- 
SORES.— (1)  Menuridw,  (2)  Ccrthiidce,  (3)  Meliphagidcc,  (4) 
Paridw,  (5)  Alaudidce,  (6)  Motacillidce,  (7)  Sylviidai,  (8)  Muscica- 
pidcr.,  (9)  Ampelidce,  (10)  Laniidcc,  (11)  Turdidcv,  (12)  Oriolidce, 
(13)  Sternidce,  (14)  Friiigillidcc,  (15)  Tanagridw,  (16)  Corvida. 
(  VIII.  Bipositores. — (1)  Columbidcc,  (2)  Dididce.  IX.  Rasores. 
— (1)  Tetraonida?,  (2)  Phasianida.  X.  Ccrsores. — (1)  Struthi- 
onidec.  XI.  Littores.— (1)  Oft'cte,  (2)  Charadriida,  (3)  Scofo- 
pacidce,  (4)  Tringida.  XII.  Grallatores.— (1)  Ardcidce,  (2) 
Pallida.  XIII.  Natatores.— (1)  Anatidce,  (2)  Colymbidm,  (3) 
Alcida?,  (4)  Pclicanidoz,  (5)  Laridm. 

Classifications  have  also  heen  proposed  by  Fitzinger,  Lillje- 
borg,  and  others.  In  Lilljeborg's  scheme  irritability  is  regarded 
as  the  most  distinguishing  character  in  birds,  and  hence  he 
places  the  lively,  intelligent,  bustling  Passercs  at  the  head  of  the 
class,  and  far  ahead  of  the  birds  of  prey,  which  are  generally 
honoured  with  the  post  of  the  lords  of  the  feathered  world.  He  re- 
cognises the  class  ^Pw:s  as  divisible  into  three  sub-classes,  the  /nses- 
sores,  Cursores,  and  Natatores.  The  Insessorcs  contains  five  orders, 
viz.,  Passercs,  Zygodactyly  Strisorcs,  Accipitres,  and  Pidlastrce.  The 
Cursores  has  three  orders,  the  Gallina,  Brcvipennes,  and  Grallw ; 
and  the  Natatores  comprises  the  four  orders,  Lamellirostrcs,  Ste- 
ganopodes,  Longipenncs,  and  Pygopodes. 

We  next  enter  upon  that  branch  of  our  subject  which  relates 
to  the  geographical  distribution  of  the  feathered  host,  the  mem- 
bers of  which  are  pre-eminent  for  the  facility  with  which  they  can 
move  from  place  to  place,  in  which  respect  they  far  excel  man, 
whose  mighty  intellect  and  princely  possessions  have  enabled 
him  to  dash  along  at  the  rate  of  60  or  70  miles  per  hour,  whereas 
the  bird  will  accomplish  a  journey  of  many  hundred  miles  twice 
as  quick  as  man.  Under  such  circumstances,  we  should  hardly 
expect  to  find  the  limitation  of  groups  to  definite  areas  so  marked 
in  birds  as  in  other  animals.  We  know  that  they  do  travel  from 
one  region  to  another  in  obedience  to  some  uncontrollable  im- 
pulse which  we  cannot  understand  ;  that  inland  waders  migrate 
periodically  to  the  sea-shores  ;  that  the  summer  birds  in  high 
latitudes  take  up  their  winter  residences  in  the  middle  lati- 
tudes ;  that  the  summer  birds  of  temperate  latitudes,  such  as 
England  is  in,  wander  away  to  sunnier  climes,  where  our  wintry 
frosts  cannot  touch  them ;  and  yet,  notwithstanding  this  perio- 
dical vibration  with  a  swing  of  hundreds  of  miles,  birds  are 
highly  amenable  to  laws  of  geographical  distribution.  But  the 
subject  is  so  vast  that  it  is  quite  beyond  the  power  of  a  mere 
compiler  adequately  to  grapple  with  it,  or  to  bring  it  within  the 
limits  of  the  Procrustean  bed  allotted  to  us.  In  spite  of  our- 
selves, we  find,  "our  language  grows,  and,  like  the  tide,  our 
work  o'erfiows."  If  we  restrict  ourselves  to  a  general  view  of 
the  subject,  we  overlook  those  minor  details,  the  truth  and 
universality  of  which  impart  to  generalizations  a  vividness  of 
meaning  which  flashes  across  the  mind  of  all  who  are  acquainted 
with  the  details  ;  whereas  if  we  descend  to  minute  circumstan- 
tialities  we  only  lift  up  a  corner  of  the  curtain.  To  a  person 
just  entering  upon  the  study  we  should  recommend  him  to 
collect  the  details  for  himself,  and  as  a  clue  to  the  bibliography 
he  cannot  take  a  better  guide  than  the  '  Record  of  Zoological 
Literature,'  edited  by  Dr.  Gunther,  in  which  the  literature  of 
each  year  is  arranged  under  the  head  of  what  we  venture  to  call 
"  the  Sclaterian  regions."  This  term  requires  explanation,  and 
we  proceed  to  give  it.  These  regions  are  proposed  by  Dr. 
Sclater  as  representing  the  principal  divisions  of  the  globe  when 
the  distribution  of  birds  is  taken  as  the  basis.  He  recognises 
the  Old  and  New  Worlds  as  the  primary  divisions,  there  being 
numerous  families  peculiar  to  each,  and  very  few  genera  in  com- 
mon. The  following  table  is  a  list  of  the  more  important  peculiar 
families  : — 


NEW  WORLD, 

or  Neogean  Area. 
Todidao. 
Momotidae. 
Bucconida;. 
Galbulidx. 
Trochilidao. 
Icteridae. 
Coerebidae. 
Formicariidae. 


OLD  WORLD, 

or  Palaoogean  Area. 
Coraciidae. 
Eurylaimidae. 
MeropidoD. 
Upupidas. 
Bucerotidae. 
Sturnidae. 
Paradiseidoo. 
Meliphagida:, 


NEW  WORLD, 

or  Neogean  Area. 
Pendrocolaptida). 
Tyrannidao. 
Cotingidoe. 
Kamphastidao. 
Opisthocomidaa. 
Cracidas. 
Tinamidae. 
Meleagrinoe. 
Odontophorinao. 


OLD  WORLD, 

or  Palaeogean  Area. 
Promeropida?. 
Muscieapidae. 
Musopliagidso. 
Coliidae. 
Mcgapodidoa. 
Pteroclidso. 
Phasianidae. 
Perdicina). 


The  total  area  of  dry  land  is  estimated  at  45,000,000  square, 
miles,  and  the  number  of  species  at  7500  ;  so  that  on  the  average 
there  is  one  species  for  every  6000  square  miles.  The  Pakeogean 
area  contains  33,000,000  square  miles  of  dry  land,  and  4500 
species,  or  an  average  of  one  species  for  every  7300  square  miles. 
The  Neogean  area  comprises  12,000,000  square  miles,  and  3000 
species,  which  gives  an  average  of  one  species  per  4000  square 
miles. 

The  Palseogean  area  is  divided  into  four  regions,  named  re- 
spectively the  Palycarctic ;  the  ^Ethiopian,  or  western  Pakeo- 
tropical ;  the  Indian,  or  Middle  Palrcotropical  ;  and  the 
Australian  or  eastern  Palajotropical.  The  Palocarctic  region  has 
an  approximate  area  of  14,000,000  square  miles,  and  650  species, 
or  one  species  per  21,000  square  miles.  It  embraces  Africa  north 
of  the  Atlas,  Europe,  Asia  Minor,  Persia,  and  Asia  generally 
north  of  the  Himalayan  range,  upper  part  of  the  Himalayan 
range  1  northern  China,  Japan,  and  the  Aleutian  Islands.  Its 
characteristic  forms  are — Sylvia,  Luscinia,  Erythacus,  Accentor, 
Begulus,  Podoccs,  Fregilus,  Garrulus,  Emberiza,  Coccothraustcs, 
Tetrao.  The  number  of  European  species  known  in  1858  is 
given  in  the  table,  col.  125.  The  /Ethiopian  region  has  an 
approximate  area  of  12  million  square  miles,  and  1250  species,  or 
one  species  per  9600  square  miles.  It  embraces  Africa  and  its 
islands  south  of  the  Atlas,  and  probably  a  large  portion  of 
Arabia.  Its  characteristic  forms  are — Gypogcranus,  Helotarsus, 
Polyboroidcs,  Gypohierax,  Melierax,  MacrodijAeryx,  Irrisor,  Fre- 
gilupus,  Bucorvus,  Apaloderma,  Parisoma,  Macronyx,  Lioptilus, 
Sericolius,  Phyllastrephus,  Lanioturdus,  Vidua,  Juida,  Bupliago, 
Verreauxca,  Lcemodon,  Indicator,  Musophaga,  Colius,  Poioccphalus, 
Nuraida,  Phasidus,  Struthio,  Balceniceps,  Scopus.  Madagascar  is 
characterised  by  —  Euryceros,  Falculia,  Oriolia,  Philipitta, 
Braclujpteracias,  Aletornis,  Bernieria,  Hartlaubius,  Artamia, 
Vanga,  Coua,  Lcptosomus,  Vigorsia,  Mcsites,  and  Biensis.  The 
number  of  species  resident  in  West  Africa  as  given  in  Hartlaub's 
'  System  der  Ornithologie  West  Africa's,'  and  in  north-east 
Africa,  as  given  by  Dr.  Heuglin,  will  be  seen  in  the  table  in  col. 
125.  The  Indian  region  has  an  area  of  nearly  4,000,000  square 
miles,  and  about  1500  species,  or  one  species  per  2000  square 
miles.  It  comprises  India  and  Asia  generally  south  of  the 
Himalayas,  Ceylon,  Burmah,  Malacca,  South  China,  Philippines, 
Borneo,  Java,  Sumatra,  and  adjacent  islands.  Its  characteristic 
genera  are  —  Harpactes,  Collocalia,  Calyptomena,  Eurylaimus, 
Buccros,  Garrulax,  Liothrix,  Malacocercus,  Pitta,  Timalia,  Pycno- 
notus,  Phyllornis,  Pericrocotus,  Analcipv.s,  Acridothcrcs,  Gracula, 
Sasia,  Megala;ma,Pho2nicophaus,  Dasylophus,  Palatomis,Pavo,  Ceri- 
ornis, Polyplectron,  Argus,  Euplocamus,  Bollulus,  Casuarius.  A  sum- 
mary of  the  birds  of  China,  as  based  on  Mr.  Swinhoe's  researches, 
will  be  found  in  the  table  in  col.  125.  The  Australian  region  has 
an  area  of  perhaps  3,000,000  square  miles,  and  probably  1000 
species,  or  one  species  to  every  3000  square  miles.  It  embraces 
Papua  and  the  adjacent  islands,  Australia,  Tasmania,  and  Pacific 
Islands.  The  characteristic  forms  are  in  the  case  of  (1)  Australia  ; 
JEgotlielcs,  Falcunculus,  Colluricincla,  Grallina,  Gymnorhina, 
Strepera,  Cinclosoma,  Mcnura,  Psophodcs,  Malurus,  Scricornis, 
Eplithianura,  Pardalotus,  Chlamydera,  Ptilonorhynchus,  Slruthidea, 
Licmetis,  Calyptorhynchus,  Platycercus,  Eupliema,  Calopsitta, 
Glimacteris,  Scythrops,  Myzantha,  Talegalla,  Leipoa,  Pcdicnemis, 
Dromaius,  Gladorhynchus,  Tribonyx,  Gereopsis,  Anseranas,  Biziura. 
(2)  Papua,  Sericulus,  Melanopyrrhus,  Ptiladela,  Edoliosoma, 
Pcltops,  Rectes,  Manucodia,  Gymnocorvus,  Astrapia,  Paradisca, 
Epimachus,  Nasiterna,  Charmosyna,  Cyclopsitta,  Goura,  &c._  _  (3) 
NewZealand ;  Ncomorpha,Prosthcmadera,  Anthornis,Acanthisitta, 
Mohoa,  Certhipacus,  Turnagra,  Aplonis,  Crcadion,  Nestor,  Strigops, 
Aptcryx,  Ocydromus.  (4)  Pacific  Islands;  Moho,  Hemignatlms, 
Lrepanis,  Pomarca,  Mctabolus,  Sturnoides,  Leptomis,  Tatare,  Loxops, 
Coriphilus,  Ptilonopus.  .  A  summary  of  the  Australian  species, 
as  given  in  Gould's  '  Birds  of  Australia,'  is  incorporated  in  the 
table  in  col.  125.  In  his  later  work,  entitled,  '  Handbook  to 
the  Birds  of  Australia,'  2  vols.,  1865,  670  species  are  described. 

The  Neogean  area  is  divided  into  two  regions,  viz.,  the  Ne- 
arctic,  or  North  American,  and  the  Neotropical,  or  South 
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American.  The  Nearctic  comprises  an  area  of  perhaps  6,500,000 
square  miles,  and  contains,  according  to  calculation,  066  species, 
or  one  species  per  9000  square  miles.  It  extends  as  far  south  as 
the  centre  of  Mexico.  Its  characteristic  forms  are  : — Trochilus, 
Sialia,  Toxostoma,  Icteria,  Vireo,  Mniotilta,  Ghamcca,  Certhia, 
Sitta,  Neocorys,  Calamospiza,  Zonotrichia,  Picicorvus,  Gymnocitta, 
Meleagris.  The  Neotropical  region  is  formed  by  the  West 
India  islands,  Southern  Mexico,  Central  America,  South 
America,  Gallapagos  Islands,  Falkland  Islands.  Its  estimated 
area  is  about  5,500,000  square  miles.  Its  avifauna  is  estimated 
at  not  less  than  2250  species,  or  one  species  per  2400  miles. 
The  characteristic  forms  are  : — (1)  Continental  :  Sahora/itvphus, 
Ibydcr,  Milvago,  Thrasaetus,  Gymindis,  Herpetotheres,  Stca- 
tornis,  Nyctibius,  Hydropsalis,  Eleothreptus,  Trogon,Bucco,Monasa, 
Galbula,  Furniarius,  Synallaxis,  Anabates,  Oxyrhamphus,  Dendro- 
colaptes,  Pteroptochos,  Ehamphocccjius,  Campylorhynchus,  Hylo- 
philus,  Lessonia,  Agriornis,  Formicarius,  Formicivora,  Grallaria, 
Tmnioptera,  Tityra,  Gonopophaga,  Pipra,  Rupicola,  Phcenicercus, 
Cotinga,  Gymnoderus,  Gephaloptcrus,  Vireolanius,  Cyclorhis, 
Thamnophilus,  Tanagra,  Galliste,  Saltator,  Euplwnia,  Catam- 
blyrhynchus,  Phytotoma,  Opisthocomus,  Eamphastos,  Picumnus, 
Celeus,  Crotophaga,  Gultrides,  Penelope,  Oreophasis,  Grax,  Thino- 
corus,  Tinamus,  Psophia,  Cariama,  Euri/pyga,  Parra,  Palamedea, 
Cliauna,  Aramus,  Merganetta,  Hcliornis.  (2)  Antilles  :  Todus, 
Priotelus,  Ginclocerthia,  Dulus,  Loxigilla,  Phosnicophilus,  Spiri- 
dalis,  Glossiptila,  Teretristis,  Saurothera.  (3)  Gallapagos  :  Gerthi- 
dea,  Gadornis,  Gamarhynchus,  Geospiza.  A  summary  of  the 
species  by  Dr.  Sclater  is  given  below,  with  an  additional  column 
for  China,  founded  upon  Swinhoe's  researches  : — 


Europe. 

West 
Africa. 

N.  E. 

Africa. 

Aus- 
tralia. 

China 

South 
America. 

Aceipitres 

67 

56 

95 

36 

30 

95 

Passeres 

238 

450 

372 

311 

171 

1360 

Scansores 

12 

69 

38 

36 

30 

230 

Columbia  . 

7 

17 

14 

23 

4 

25 

Uallina} . 

22 

19 

24 

16 

18 

80 

Struthiones 

0 

1 

1 

1 

0 

2 

Gralla;  . 

101 

99 

130 

78 

95 

128 

Anseres 

144 

42 

80 

99 

102 

80 

581 

753 

754 

600 

450 

2000 

All  the  figures  mentioned  above,  with  the  exception  of  those 
relating  to  China,  accord  with  the  state  of  knowledge  in  1858. 
Although  not  to  be  relied  on  as  applicable  to  the  present  time, 
they  serve  to  give  a  general  idea  of  the  distribution  of  species. 
(P.  L.  Sclater,  '  Journal  of  Linnean  Society,'  vol.  ii.) 

It  is  generally  believed  that  the  remains  of  extinct  birds 
are  exceedingly  rare.  They  are  certainly  less  abundant  than 
those  of  other  vertebrate  animals;  but  their  rarity  is  not  so  great 
as  seems  to  be.  generally  supposed.  In  a  few  localities  they  are 
plentiful,  as,  for  instance,  in  some  of  the  lacustrine  limestones  of 
France.  As  regards  the  present  state  of  our  knowledge  re- 
specting the  ornithic  forms  of  the  past  as  compared  with  Avhat 
it  was  fifteen  or  twenty  years  ago,  there  is  not  so  much  apparent 
advance  as  in  other  groups  of  the  animal  kingdom.  We  have 
a  relic  of  what  once  existed.  The  imperfection  of  the  geological 
record  is  greater  in  birds  than  in  mammals,  or  reptiles,  or  fishes  ; 
there  is  great  difficulty  in  recognising  the  true  classificatory 
value  of  the  extinct  forms  from  the  osseous  fragments  they  have 
left.  Palaeontologists  have  a  far  better  grasp  of  the  analogies, 
homologies,  and  salient  features  of  the  principal  types  of 
mammals  than  those  of  birds.  They  generally  agree  in  dis- 
tinguishing between  certain  specific  specimens  belonging  to  a 
mammal  of  predatory  carnivorous  habits,  and  others  which 
appertain  to  a  mammal  which  ate  grain  or  vegetables  ;  but  they 
are  frequently  unable  to  decide  whether  a  well  characterised 
specimen  should  be  assigned  to  one  or  other  of  two  types  of 
birds  of  equally  divergent  nature.  The  JEpyornis  maximus 
is  an  example.  According  to  one  eminent  authority,  it  is 
decidedly  a  bird  allied  to  the  Strutliionidce;  like  the  members 
of  that  group  it  had  great  powers  of  running,  but  weak 
powers  of  flight.  Another  observer  of  large  experience  is  con- 
vinced that  it  had  great  powers  of  swimming,  and  more  or 
less  resembled  a  penguin  or  auk.  And  yet  a  third  authority 
expresses  himself  with  confidence  that  it  was  a  near  ally  of  that 
aquiline-like  vulture,  Gypaetus  barbatus.  The  difference  of 
opinion  could  scarcely  be  wdder,  since  the  vultures  and  eagles 
stand  at  the  head  of  most  classifications,  and  the  Strutliionidce 
at  the  opposite  extreme.  This  want  of  uniformity  of  opinion 
arises,  we  believe,  not  so  much  from  the  specimen  belonging  to 
what  has  been  termed  a  comprehensive  type,  as  from  an  inability 


to  interpret  correctly  the  facts  which  it  reveals  to  us.  There  is 
an  opinion  that  the  segments  of  a  bird's  skeleton  do  not  afford 
characters  whereby  we  can  confidently  determine  their  family, 
generic  or  specific  distinctness  ;  but  Professor  Blanchard  has 
adduced  good  reasons  for  concluding  that  they  do  present 
such  characters.  If  this  point  is  gained,  it  will  be  a  great  boon 
to  the  investigators  of  the  bird  groups  of  past  and  present 
times.  The  number  and  relative  position  of  the  toes  have  been 
used  as  important  characters  in  classifications ;  but  of  late 
years  such  characters  have  not  been  estimated  at  so  high  a 
classificatory  value  as  formerly;  but  on  tins  point  fuller 
details  have  already  been  given,  while  others  will  be  referred 
to  in  connection  with  the  fossil  footsteps  of  mesozoic  date. 
In  the  E.  C.  [Birds,  vol.  i.  col.  437,  and  Grallatores, 
E.  C.  vol.  ii.  col.  1083]  the  footmarks  on  the  sandstones  in 
the  valley  of  the  Connecticut  are  regarded  as  of  triassic 
age ;  and  such  appears  to  be  the  opinion  of  Professor  Owen, 
Sir  C.  Lyell,  and  many  others,  as  expressed  in  their  latest 
works ;  but  Professor  Hitchcock,  and  some  other  American 
authors,  who  have  worked  most  at  the  sandstones  themselves, 
incline  to  the  belief  that  they  are  newer  than  the  trias,  and 
that  they  probably  belong  to  the  upper  part  of  the  liassic  or 
lower  part  of  the  oolitic  series.  The  reader  will  find  the  facts 
adduced  in  support  of  this  new  position  in  Professor  Hitch- 
cock's '  Ichnology  of  New  England,'  1858;  but  none  of  these 
appear  to  us  to  be  decisive  either  way:  and  therefore  we 
shall  continue  to  call  the  footmark-bearing  sandstones  of 
Connecticut  triassic.  But  whatever  may  be  the  final  decision 
as  to  the  triassic  or  oolitic  age  of  these  strata,  it  still 
remains  true  that  the  bird-tracks  on  them  are  the  oldest  evi- 
dence yet  found  respecting  this  class.  At  present  no  bird-bones 
have  been  obtained  from  these  sandstones,  although  such  are 
said  to  have  been  found  under  Aves,  Fossil,  E.  C.  vol.  i.  col. 
351.  In  Professor  Hitchcock's  classification  (1858)  of  the  119 
species  which  he  believes  he  can  recognise  from  their  tracks, 
thirty-one  species  belonging  to  seven  genera  are  said  to  be  birds. 
Since  1858  many  other  species  have  been  described.  There  are 
ten  other  species  which  he  concludes  presented  a  combination  of 
the  lizard  and  the  bird  in  their  structure,  and  these  he  calls 
ornithoid  lizards.  And  amongst  the  marks  which  he  groups  as 
lizards  and  batrachians,  there  are  not  a  few  which  were  at  one 
time  assigned  to  birds,  and  which  have  considerable  resemblance 
to  some  of  the  tracks  which  are  still  maintained  by  the  Professor 
to  be  those  of  birds.  These  footprints  on  the  sands  of  time  have 
been  collected  by  thousands,  and  have  been  studied  more  perse- 
veringly  and  successfully  by  Professor  Hitchcock  than  by  any 
one  else ;  but  he  was  not  the  first  discoverer,  as  stated  under 
Ornithichnites,  E.  C.  vol.  iv.  col.  122,  for  Deane  was  before 
him,  and  Moody  was  before  Deane,  since  he  dug  up  a  fossil  foot- 
track  in  1802,  and  spoke  of  it  as  "Noah's  raven."  A  large  hall, 
forming  the  lower  floor  of  the  Appleton  Cabinet,  at  Amherst,  is 
filled  exclusively  with  ichnological  specimens,  most  of  which 
were  collected  by  Professor  Hitchcock  ;  and  figures  of  almost 
every  kind  of  footstep  are  given  in  his  works.  Those  assigned 
to  birds  present  great  variation  of  size  and  form.  The  smallest 
had  feet  not  less  than  an  inch  in  length,  while  several  of  the 
largest  had  a  pedal  length  of  from  fourteen  to  eighteen,  inches. 
On  the  whole,  they  impress  us  with  the  idea  that  the  birds  of 
the  period  were  remarkable  for  their  size  and  stout  massive  feet, 
far  exceeding  anything  in  the  living  world.  Assuming  that 
there  were  birds  at  this  period,  the  evidence  does  not  appear  to 
be  sufficient  to  warrant  our  assigning  any  of  them  to  recognised 
existing  orders.  All  that  can  safely  be  said  is  that  possibly 
waders  tenanted  North  America  in  mesozoic  days,  and  that  we 
may  expect  to  find  traces  of  a  similar  group  of  beings  in  strata 
of  the  same  age  in  favourable  localities  on  other  continental 
areas. 

The  real  age  of  these  sandstones  is  of  some  importance,  since, 
if  triassic,  they  contain  ornithic  traces  of  a  far  earlier  age  than 
anywhere  else  ;  while  if  they  are  lower  oolitic,  they  approximate 
more  nearly  in  time  to  the  oldest  known  osseous  avian  relics. 
On  the  former  hypothesis,  we  should  have  to  pass  in  imagi- 
nation through  an  immense  period  of  time,  during  which  it  may 
be  supposed  countless  birds  rdayed  out  their  allotted  parts  and 
passed  out  of  existence  without  leaving  any  remains  recognised 
by  man.  During  this  time  were  deposited  the  reptiliferous 
sandstones  of  Central  England,  the  muschelkalk  of  Germany, 
the  saliferous  beds  of  Cheshire,  the  Penarth  beds  of  the  West  of 
England,  the  whole  of  the  liassic  series,  and  a  large  proportion 
of  the  oolites.  It  is  in  the  oolitic  limestones  of  Solenhofen  that 
have  been  discovered  the  earliest  undoubted  remains  of  a 
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feathered  biped  ;  but  although  the  creature  has  many  peculiari- 
ties which  are  now  restricted  to  birds,  it  also  has  a  greater 
resemblance  to  reptiles  than  any  existing  bird.  The  old  winged 
creature  or  Archccoptcryx  had  a  remarkable  development  of  the 
caudal  vertebra;  which  supported  feathers.  Further  details 
respecting  it  will  be  found  under  Arch^eopteryx,  E.  C.  S. ;  but 
here  we  may  say  that  its  skeleton  gives  the  general  impression 
that  the  creature  had  the  habits  of  a  rasorial  bird.  According 
to  Mr.  Parker,  the  species  of  Chauna,  a  South  American  genus, 
are  amongst  the  most  lacertian  of  birds  ;  and  these  he  regards  as 
the  nearest  living  representatives  of  the  Archccopteryx. 

There  are  very  few  other  ornithic  remains  in  strata  of  pre- 
tertiary  date.  Most  of  the  bones  from  the  Wealden  and  cretace- 
ous beds  formerly  attributed  to  birds,  are  now  generally  believed 
to  belong  to  fishes  or  reptiles.  The  only  specimens  we  know  of 
are  the  bones  from  the  upper  greensand,  near  Cambridge,  some 
of  which  form  the  Pelagornis  Barrctti  of  Seeley ;  and  some 
remains  referred  to  Scolopax  from  the  greensand  of  New  Jersey 
in  North  America. 

When  we  enter  upon  the  tertiary  period,  we  find  more  abun- 
dant evidence  of  the  existence  of  birds,  many  of  which  do  not 
ditier  generically  from  living  forms.  By  far  the  largest  propor- 
tion of  these  remains  have  been  found  in  Europe,  so  that  we  are 
scarcely  able  to  trace  in  what  respects  the  geographical  distri- 
bution of  the  class  varied  from  one  epoch  to  another. 

The  eocene  species  from  France  comprise  Gastornis  parisi- 
ensis;  Circus  sp. ;  Haliccctas  sp. ;  Strix  sp. ;  Sitta(1)  Cuvieri, 
Centropus  (?)  antiquus,  Coturnix,  Perdrix,  Scolopax,  Tringa  Hoff- 
mannii,  Pelidna  (/),  Ardca  (/),  Numcnius  gypsorum,  two  species  of 
Pelccanus,  Teracus  littoralis,  Camaskelus  palustris,  Elornis  gran- 
dis,  E.  littoralis,  E.  antiquus,  Dolichoptcrus  viator,  Mergus  Ron- 
itoni,  Tctrao  (/),  Pcssieti,  and  about  a  dozen  others  whose 
affinities  have  not  been  determine. 1.  The  English  species  at  the 
same  period  were  Lithornis  vulturinus,  L.  emuinus,  Ptenornis 
sp.,  Macrornis  tanaupus,  Halcyon  toliapicus,  and  a  few  more 
without  names.    Switzerland  has  afforded  Prolornis  glariensis. 

The  miocene  species  are  mostly  from  France,  Germany,  and 
Greece,  as  indicated  in  the  following  list : — 

France. 

Aquila  pri'sca. 

Sp.  allied  to  Vathartes  uruhu. 
Bubo  poirrieri. 
D.  arverniensis. 
Strix  antiqua. 
Totanus  Lartetiimus. 
Palwlodus  ambiguus. 
P.  crassipes. 
J',  gracilipcs. 
Anas  Blanchardi. 
Larus  Desnoyersi. 
Pelecanus  gracilis. 
Graculus  littoralis. 
Pelagornis  miocmnis. 

Greece. 

Phasianus  Archiaci. 
Gallus  Esculapii. 
Grus  Pentelici. 

Besides  those  named  there  are  several  other  French  species, 
which  have  not  been  determined  ;  but  it  is  very  probable 
that  most  of  them  will  be  in  Milne-Edwards'  '  Recherches 
Anatomiques  et  Paleontologiques  pour  servir  a  l'histoire  les 
Oiseaux  Fossiles  de  la  France,'  a  magnificent  work,  which  is  now 
in  course  of  publication.  The  German  species  were  allied  to  the 
pheasants,  sparrows,  partridges,  snipes,  storks,  and  cormorants, 
and  Fulica. 

The  pliocene  species  are  few,  and  not  well  preserved.  They 
comprise  a  falcon,  a  wader  about  the  size  of  a  heron,  a  swimmer 
nearly  as  large  as  a  swan,  and  a  species  named  Gallus  Brarardi 
from  French  strata,  and  some  fragments  which  have  been  doubt- 
fully assigned  to  Scolopax  from  Q{ningen.  A  few  bird  bones  are 
also  recorded  from  the  famous  Siwalik  beds  of  India. 

The  caverns,  bone  breccias,  and  fluviatile  deposits  of  the 
post-pliocene  period  have  yielded  many  remains  of  birds,  but 
they  are  for  the  most  part  in  a  very  fragmentary  condition, 
which  prevents  their  accurate  determination.  They  appear  to 
belong  generally  to  species  still  in  existence.  The  Brazilian 
caves,  for  instance,  have  afforded  upwards  of  thirty-four  species, 
mostly  identical  with  those  still  to  lie  found  in  the  contiguous 
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district.  One  of  the  most  interesting  species  of  the  period  is  the 
Gallus  from  the  Liege  caverns. 

There  are  also  certain  species  which  occur  in  strata  of  the 
recent  period,  and  which  have  become  extinct  in  many  instances 
within  the  memory  of  man.  Such  are  the  Dinornis,  Palapteryx, 
Notornis,  and  other  brevipennate  birds  of  New  Zealand  ;  and 
the  Dodo,  the  JEpyornis,  Fulica,  and  some  psittacine  birds  of 
the  Mascarene  Islands.  Some  of  these  have  already  been 
noticed  in  E.  C.,  while  others  will  be  mentioned  elsewhere. 
[Arch^eopteryx,  E.  C.  S. :  /Epyornis,  E.  C.  S. ;  Dodo,  E. 
C.  S. ;  Psittacidje,  E.  C.  S. ;  Notornis,  E.  C.  S.]  We  would 
here  notice  a  wrong  reference  in  E.  C.  vol.  i.  col.  473.  Mention 
is  there  made  of  Brachypteryx  as  a  New  Zealand  bird,  and  the 
reader  is  referred  to  Brachypteryx,  E.  C.,  where,  however,  the 
only  bird  noticed  is  Brachypteryx  montana,  a  native  of  Java. 
The  source  of  the  confusion  is  that  the  term  Brachyptenjx  has 
been  applied  by  Horsfield  to  a  Javanese  genus  which  has 
nothing  to  do  with  the  New  Zealand  form  to  which  Professor 
Owen  applied  the  same  term.  The  New  Zealand  bird  is  now 
named  Ocydromus.  The  Cimoliornis,  mentioned  in  the  same 
column,  is  a  Pterodactyle.  The  Pterodactyles  are  generally 
considered  to  be  reptiles  ;  but  Mr.  Seeley  proposes  to  form  them 
into  a  sub-class,  distinct  from  reptiles ;  but  allied  to  birds. 

Before  entering  upon  any  remarks  of  our  own  respecting  some 
of  the  statements  given  above,  we  will  lay  before  the  reader  the 
general  conclusions  which  M.  Milne-Edwards  considers  may  be 
drawn  from  the  facts  at  present  known.  "  If  we  rapidly  glance 
over  the  facts  which  have  resulted  from  the  researches  on  fossil 
birds,  we  perceive  that  at  one  time  the  class  was  represented  by 
forms,  of  which  those  now  living  afford  no  adecpiate  idea.  The 
Archccoptcryx  of  Solenhofen  promises  to  be  the  forerunner  of  a 
series  of  discoveries  of  the  highest  zoological  interest,  inasmuch 
as  they  will  probably  reveal  a  number  of  abnormal  ornithic 
types  belonging  to  a  class  which  is  now  so  homogeneous  and  so 
sharply  denned.  The  Gastorais  -parisiensis  and  the  gigantic, 
footmarks  of  the  gypseous  series  indicate  an  ornithic  population 
as  highly  developed  as  the  present.  The  miocene  relics  show 
that  the  birds  of  this  period  were  very  much  like  those  of  our 
own  time  ;  although  certain  families,  that  of  Phccnicopteridm  for 
instance,  abounded  in  representative  forms,  whereas  now  such 
forms  are  few,  and  rapidly  falling  out  of  the  existing  creation. 
Finally,  in  the  post-pliocene  period,  the  ornithological  fauna 
was  essentially  the  same  as  the  present,  the  extinct  members 
having  probably  disappeared  since  the  invasion  of  man." 

Few  palaeontologists  feel  more  strongly  than  the  investigators 
of  extinct  birds  that  the  geological,  or  rather,  we  should  say,  the 
zoological  record  of  past  ages  is  not  complete.  In  the  case  of  the 
older  ornithic  faunas  the  known  number  of  species  is  only  one 
tithe  of  the  number  that  we  believe  will  be  discovered  by  future 
research.  This  is  partially  shown  by  a  consideration  of  the  kinds 
of  strata  in  which  the  remains  are  found,  as  well  as  of  the  nature 
of  the  remains  themselves.  We  have  roughly  analysed  the 
modes  of  occurrence,  and  find  that  the  strata  may  be  arranged 
in  some  such  order  as  below,  the  most  prolific  being  placed  first. 
We  have  inserted  the  geological  periods  to  which  the  remains 
found  in  each  belong. 

Limestone  :  oolitic,  eocene,  miocene. 

Gypsum :  eocene. 

Marl :  eocene,  miocene,  pliocene. 

Sandstone  :  footmarks  ;  triassic. 

Caves  :  post-pliocene. 

Loam  :  post-pliocene. 

Sand  :  cretaceous,  eocene,  pliocene. 

Clay :  eocene. 

Conglomerate :  eocene. 

In  almost  every  case  the  remains  are  associated  with  evidences 
of  terrestrial  life,  such  as  land  plants,  insects,  mammalia,  &c.  ; 
and  nearly  all  the  deposits  are  such  as  would  be  found  either  on 
land,  iii  lakes,  or  near  shores.  The  strata  which  contain  the 
largest  number  of  relics  is  mainly  formed  of  a  lime  compound, 
while  the  argillaceous  and  sandy  strata  contain  comparatively 
few.  The  former  strata  are  of  the  kind  that  would  be  deposited 
rapidly  from  fresh  waters,  either  in  fresh  waters,  or  in  the  sea. 
The  larger  proportion  of  the  birds  are  waders  and  marsh  fre- 
quenters ;  next  in  abundance  are  the  predatory  birds  ;  and  then 
the  birds  of  flight  frequenting  the  sea  afford  the  most  relics.  The 
arboreal  birds,  and  such  as  do  not  frequent  waters,  are  generally 
rare  ;  but  they  seem  to  be  more  abundant  in  caves,  breccias, 
and  in  the  surface  deposits  of  New  Zealand  than  in  the  other 
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modes  of  occurrence.  It  is  remarkable  that  no  bones  have  been 
found  corresponding  with  any  of  the  species  that  made  footsteps 
in  the  triassic  and  eocene  beds.  This  appears  to  be  inexplicable 
at  present.  One  might  conjecture  that  the  tracks  were  made  by 
the  shore-frequenting  members  of  the  terrestrial  groups  ;  and 
that  generally  those  birds  were  fossilized  which  were  liable  to  be 
surprised  and  carried  off  by  sudden  floods,  more  especially  the 
waders. 

We  are,  however,  by  no  means  confident  that  the  triassic  foot- 
marks were  made  by  birds.  The  features  generally  adduced  in 
support  of  this  view  are  the  three  forwardly-directed  toes,  the 
progressive  number  of  the  phalanges  of  the  toes,  and  the  linear 
disposition  of  the  tracks.  The  tridactyle  foot  is  not  unknown 
amongst  reptiles.  The  progressive  number  of  the  phalanges  is 
also  a  character  met  with  amongst  reptiles,  since  the  monitor 
has  toes  with  two,  three,  four,  five  phalanges  respectively.  The 
linear  arrangement  of  the  steps  indicates  a  bipedal  mode  of  pro- 
gression, but  it  is  an  open  question  whether  there  may  not  have 
been  bipedal  reptiles.  Indeed,  there  are  a  few  facts  which 
directly  support  this  idea.  The  Icjuanodon  of  the  Wealden  had 
tridactyle  fore  feet,  supported  by  small  fore  limbs.  The  hind 
limbs  were  far  larger  than  the  fore.  The  footsteps  lei't  by  this 
animal  indicate  that  it  walked  permanently  or  temporarily  on 
its  hind  legs.  The  same  inequality  in  the  size  of  the  fore  and 
hind  limbs  is  observable  in  the  remarkable  reptilian,  Convpso- 
ynathus  longipes,  from  the  Solenhofen  slates,  of  which  Professor 
Huxley  says  ('Geological  Magazine,'  vol.  v.  p.  364)  : — "It  is 
impossible  to  look  at  the  conformation  of  this  strange  reptile  and 
to  doubt  that  it  hopped  or  walked,  in  an  erect  or  semi-erect 
position,  after  the  manner  of  a  bird,  to  which  its  long  neck, 
slight  head,  and  small  anterior  limbs,  must  have  given  it  an 
extraordinary  resemblance."  We  do  not  deny  that  the  tracks 
are  those  ot  birds,  but  that  such  is  the  case  has  certainly  not 
been  proven.  The  fact  adduced  by  Dana  of  the  large  propor- 
tion of  uric  acid  found  in  the  coprolites  associated  with  these 
tracks  is  by  no  means  conclusive,  since  it  is  a  character  which 
birds  share  with  reptiles.  But  there  appears  to  be  further  diffi- 
culties in  the  way  of  accepting  the  ornithic  nature  of  these 
marks.  The  impressions  are  the  moulds  of  the  external  portions 
of  the  foot,  and,  therefore,  would  probably  indicate  the  position 
of  the  foot  pads,  or  enlargements  of  the  muscle  and  integuments, 
which  should  not  be  assumed  to  have  coincided  in  number  and 
arrangement  with  the  phalanges.  The  footmarks  of  recent 
waders  rarely,  if  ever,  indicate  the  anatomical  structure  of  the 
foot  so  minutely  as  to  enable  us  to  say  how  many  bones  each  toe 
had.  The  thick,  massive  toes  appear,  at  first  sight,  to  be  more  in 
harmony  with  the  heavy,  bulky  proportion  of  a  reptile  rather 
than  the  light  structure  so  characteristic  of  small  birds.  Asso- 
ciated with  those  tridactyle  footmarks  are  others  which  also  have, 
or  are  supposed  to  have,  the  progressive  numerical  development 
of  the  phalanges ;  but  they  have  four  toes  directed  forward,  a 
feature  unknown  in  walking  birds. 

If  we  examine  the  footmarks  of  living  birds  it  is  rarely  that 
the  toes  present  an  articulated  character  ;  a  character  which  is  an 
exceedingly  prominent  feature  in  the  triassic  footprints.  In  those 
cases  which  present  traces  of  this  feature  it  appears  to  be  the  ex- 
ception, rather  than  the  rule,  that  an  idea  of  the  osseous  structure 
of  the  toes  can  be  inferred  from  the  impression  of  the  foot.  In 
some  instances  we  find  a  pad  corresponding  to  each  phalange  ; 
in  others  the  pads  correspond  to  the  articulations  ;  while  in 
others  there  is  no  correspondence  between  the  number  of  pads 
and  the  number  either  of  phalanges  or  articulations.  In  making 
these  observations  we  do  not  wish  to  underestimate  the  value  of 
ichnological  testimony  ;  since  we  feel  sure  that  it  will  teach  us 
much  when  we  can  correctly  interpret  what  we  see.  In  looking 
through  Professor  Hitchcock's  '  Ichnology  of  New  England,'  we 
notice  that  in  several  instances  the  presumed  possession  of  a  tail 
is  considered  to  be  at  once  conclusive  against  the  ornithic  nature 
of  the  species,  although  the  feet  marks  may  be  as  bird-like  as 
those  wliich  are  admitted  b}r  him  to  be  those  of  birds ;  but 
this  argument  is  not  so  decisive  now  that  we  know  of  the  long- 
tailed  Archceopteryx ;  and  Professor  Hitchcock  has  recognized 
this,  as  will  be  seen  in  the  quotation  made  below.  One  of  the 
groups  of  footsteps  was  assigned  by  Professor  Hitchcock  to  mar- 
supial-like beings.  In  one  genus  the  footprint  had  a  close  out- 
ward resemblance  to  the  foot  of  a  kangaroo  ;  but  more  recently 
the  Professor  has  argued  in  favour  of  this  genus  having  been  a 
bird,  and  as  the  views  are  peculiar  we  prefer  to  give  them  in  his 
own  words  : — "  The  recent  discovery  of  a  remarkable  animal, 
called  by  some  Griphosaurus,  and  by  others  Archceopteryx,  in  the 
famous  lithographic  quarries  of  Solenhofen  in  Bavaria,  throws 
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some  light,  I  think,  upon  the  thick-toed  Lithichnozoa  [his  term 
for  the  animals  who  made  tracks  on  stone],  while  these  reflect 
some  light  upon  the  feathered  fossil.  For  it  had  feathers,  yet 
some  of  the  ablest  zoologists  pronounced  it  a  reptile.  Others, 
however,  as  Professor  Owen  of  London,  and  Professor  Dana  of 
New  Haven,  believe  it  to  have  a  predominance  of  ornithic  cha- 
racters so  as  to  make  it  a  bird.  Some  important  parts  of  the 
skeleton  are  wanting,  as  the  head,  neck,  dorsal  vertebra1,  and 
sacrum,  and  the  ribs  are  detached  and  scattered  about.  The 
forearm  consists  of  radius  and  ulna,  a  metacarpal  bone,  and  a 
few  detached  small  fingers;  also  two  small  slender  bones  with 
sharp  claws,  like  those  on  the  hind  foot,  which  may  have  been 
used  for  clinging,  or  as  weapons  of  offence.  The  lower  right 
limb  consists  of  a  femur,  tibia,  and  tarso-metatarsus,  to  which 
one  hind  toe  and  three  fore  toes  are  articulated,  the  phalanges 
being  one,  two,  three,  and  four,  though  the  last  number  is  a 
little  doubtful,  on  account  of  the  position  of  the  outer  toe.  The 
toes  are  all  armed  with  sharp  claws.  The  tail  is  six  inches  in 
length,  and  consists  of  twenty  vertebra?,  of  narrow  elongated 
form,  diminishing  in  size  to  the  last.  The  feathers  of  the  tail 
are  attached  in  pairs  to  each  vertebra  throughout  its  entire 
length. 

"  Now  between  these  characters  and  those  of  seme  of  our 
Lithichnozoa,  there  are  some  remarkable  analogies  or  resem- 
blances, so  far  as  I  can  judge,  and  which  I  would  now  indicate 
— at  least  such  as  have  arrested  my  attention — with  some  of  the 
inferences  that  follow.  It  is  perhaps  unexpected  that  they  ally 
the  Archceopteryx  rather  to  the  quadrupedal  Anomcepus  than  the 
biped  tridactyles  in  my  '  Ichnology.'  (1).  In  both  we  have  on 
the  hind  foot  three  front  toes  articulated  to  a  stout  tarso-meta- 
tarsal,  and  not  as  in  all  animals,  except  birds,  to  a  tarsus  of 
several  bones.  This  resemblance  applies  also  to  the  biped, 
thick-toed,  tridactyle  Lithichnozoa  as  well  as  to  the  Anomcepus, 
for  they  must  all  have  had  tarso-metatarsals  below  the  tibia  and 
fibula,  though  no  impression  among  the  tracks  indicate  any  such 
bone.  But  we  have  the  most  decisive  evidence  that  these 
animals  had  only  three  toes,  and  where  in  existing  nature  do  we 
find  that  number  articulated  with  anything  but  r  I  vrso-meta- 
tarsal,  except  a  few  cases  in  the  Ruminantia  and  Solipedia.  (2). 
They  both  had  the  same  number  of  phalanges  in  the  three  front 
toes,  though  a  little  doubt  remains  as  to  the  outer  toe  of  the 
latter.  The  same  number  of  phalanges  existed  in  biped  Lithich- 
nozoa, so  far  as  we  can  judge  by  their  tracks.  (3).  The  pos- 
terior extremities  of  both,  as  far  as  the  tarsal  joint,  correspond 
exactly  with  those  of  living  birds  ;  hence  the  tracks  of  the  hind 
feet  of  the  Anomcepus,  as  well  as  those  of  the  trilid  Lithichnozoa 
under  consideration,  are  pronounced  at  once,  on  first  seeing 
them,  to  have  been  made  by  birds ;  and  it  is  only  when  we 
occasionally  see  where  the  Anomcepus  brought  its  fore  feet  to  the 
ground  that  we  suspect  it  could  have  been  four-footed.  (4). 
Precisely  how  much  correspondence  there  may  be  in  the  anterior 
extremities  of  the  two  animals  we  cannot  decide.  The  A  rchce- 
opteryx  is  thought  to  have  had  but  one  metacarpal  bone,  and  the 
fingers  are  so  scattered  that  their  number  is  not  given,  but  two 
are  described  as  slender  with  long  claws.  The  most  perfect 
track  of  the  fore  foot  of  the  Anomcepus  has  five  toes,  the  two 
hindmost  showing  two  phalanges  ;  the  third,  four ;  the  fourth, 
three  ;  and  the  farthest  two.  The  four  last  toes  at  least  show 
small  claws.  The  fingers  are  arranged  so  as  to  be  fan-shaped, 
all  pointing  more  or  less  outward,  resembling  an  expanded  wing. 
But  they  seem  to  be  genuine  fingers,  and  there  is  no  appearance 
of  feathers  on  any  of  the  tracks,  on  the  hind  or  fore  feet.  This 
certainly  looks  more  like  the  fore  foot  of  a  lizard,  and  still  more 
like  that  of  some  mammals,  than  the  forearm  of  a  bird,  and  it  is 
difficult  to  conceive  how  it  could  have  been  used  as  an  organ  of 
flight  ;  though  possibly  it  might  have  been  employed  for  pre- 
hension. But,  on  the  other  hand,  we  have  conclusive  evidence 
that  it  was  not  used  for  walking,  except  perhaps  occasionally 
and  imperfectly.  The  right  and  left  anterior  feet  that  made  the 
tracks  were  placed  almost  invariably  nearly  abreast  of  each 
other,  as  if  the  animal  were  resting,  and  not  in  alternation  as  in 
walking.  But  of  more  than  forty  steps  of  Anomcepus  intermedins, 
shown  on  the  remarkable  slab  described  in  this  paper,  the  fore 
feet  show  themselves  only  twice,  and  that  when  the  animal 
rested.  Indeed,  we  may  safely  assume  that  the  principal  object 
of  the  fore  feet  was  not  locomotion,  and  the  same  remark  is 
applicable  to  other  species,  even  the  gigantic  Otozoum.  What 
other  purpose  in  the  economy  of  these  animals  could  have  been 
subserved  by  such  a  structure,  except  perhaps  prehension,  I  will 
not  attempt  to  describe.  Yet  the  fact  has  awakened  an  inquiry 
whether  such  a  structure  may  not  have  existed  in  an  animal 
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whose  predominant  characteristics  were  those  of  a  hird.  (5). 
But  there  was  a  tail,  and  how  shall  we  reconcile  that  fact  with 
an  ornithic  character?  It  might  have  been  impossible  before 
the  discovery  of  the  fossil  at  Solenhofen.  But  that  animal  had 
a  tail  six  inches  long  with  twenty  vertebra;,  and  yet  the  most 
eminent  zoologists  regard  it  as  a  bird.  The  characters  of  the  tail 
of  the  Anomcepus  are  very  peculiar,  yet  there  are  some  curious 
resemblances  between  its  markings  on  stone  and  the  tail  of  the 
Archmoptenjx.  The  traces  of  the  tail  of  the  Anomcepus  have 
three  distinct  phases.  The  largest  species  left  a  heart-shaped 
indentation,  which  was  repeated  every,  few  inches.  Would  not 
such  impressions  be  just  what  we  might  expect  if  this  animal 
had  such  a  short  blunt  tail  as  the  Archceopteryx  ?  And  does  it 
not  suggest  one  of  the  uses  of  such  a  tail,  viz.,  to  furnish  the 
animal  with  a  sort  of  third  hind  foot  to  help  sustain  it,  while  it 
might  use  its  fore  feet  perhaps  for  seizing  upon  objects  above 
and  around  it.  The  tail  of  the  Anomcepus  intermedins,  although 
rarely  leaving  an  impression,  did  sometimes  drag  along  and 
make  a  narrow  continuous  trail.  This  would  indicate  greater 
length  and  perhaps  tenuity.  But  how  much  of  attenuation  and 
elongation  might  be  consistent  with  the  ornithic  type,  we  have 
no  means  of  knowing.  Professor  Dana  speaks  of  a  posterior 
elongation  of  the  body  as  '  connected  profoundly  with  inferiority 
of  grade  in  the  different  types  of  animal  life,'  and  says,  that '  it 
is  the  very  one  of  all  abnormal  features  to  be  looked  for  in  the 
early  birds.'  Upon  the  whole  the  singular  markings  of  the  tail 
upon  stone,  with  the  exception  perhaps  of  A.  intermedins,  do 
really  suggest  a  curious  coincidence  between  the  caudal  extre- 
mity of  this  genus  and  that  of  the  Archceopteryx  (6). 

But  to  return  to  the  Anomcepus:  which  characters  shall  we  now 
regard  as  predominating  in  its  structure  and  movements,  those 
of  the  bird,  or  those  of  the  lizard,  or  of  the  mammal  ?  It  is 
difficult  to  avoid  the  conclusion  that  the  ornithic  characters  are 
the  most  numerous  and  striking.  It  may,  after  all,  have  been  a 
bird,  of  so  low  a  grade,  however,  that,  even  with  its  skeleton 
before  him,  the  anatomist  would  hesitate  where  to  place  it,  as  in 
the  case  of  the  Archceopteryx.  (7).  This  conclusion,  to  which  the 
i'acts  and  reasoning  have  conducted  me,  not  without  remaining 
doubts,  would,  not  long  since,  have  appeared  very  absurd.  But 
if  it  could  be  admitted  see  what  a  relief  it  would  give  to  difficul- 
ties. If  the  Anomcepus  were  a  lizard  or  marsupial,  we  must  give 
up  that  firmly  established  law  of  correlation  which  enables  us  to 
distinguish  different  classes  of  animals  by  the  number  and 
order  of  phalanges  ;  but  if  it  were  a  bird  that  law  can  still  be 
reckoned  upon  among  the  fossil  as  well  as  the  living  animals. 
If  a  bird,  we  can  see  also  how  it  was  that  it  generally  walked 
upon  two  feet,  although  it  had  another  pair,  to  be  used  perhaps 
for  several  purposes,  but  rarely  for  locomotion.  (8).  If  we  can 
presume  that  the  Anomcejius  was  a  bird  it  lends  strong  confirma- 
tion to  another  still  more  important  conclusion,  which  is  that 
all  the  fourteen  thick-toed  bipeds,  which  I  have  described  in  the 
'  Ichnology,'  and  in  this  paper,  were  birds.  In  this  case,  if  we 
can  retain  the  law  as  to  the  phalanges,  all  the  characters  of  the 
animals,  as  made  known  by  their  tracks,  belong  to  birds,  with 
little  variation  from  the  existing  bird  type.  They  were  bipeds 
unquestionably.  Since  they  are  the  most  abundant  of  the 
tracks,  I  have  now  seen  thousands  of  them,  and  had  fore  feet 
existed  I  am  sure  they  would  occasionally  have  left  some  trace 
of  them,  as  in  the  case  of  every  other  species  of  Lithiehnozoa. 
They  had  but  three  toes ;  at  least  if  a  fourth  existed  it  must  have 
been  articulated  so  high  as  not  to  reach  the  ground.  These 
three  toes  are  articulated  to  a  tarso-metatarsal,  as  is  the  case 
with  nearly  all  tridactyle  animals.  They  had  the  same  number 
of  phalanges  as  the  birds.  The  impressions  left  by  the  cushion 
beneath  those  processes  of  the  tarso-metatarsus  which  form  the 
heel  correspond  to  those  which  living  birds  would  make,  and, 
so  far  as  I  have  examined,  not  to  those  of  any  other  class  of 
beings,  though  my  examinations  on  this  point  have  been  few. 
The  claws  and  papillae  agree  essentially  with  those  of  birds. 
Finally  the  great  length  of  stride  in  some  cases,  and  the  position 
of  the  tracks  nearly  on  a  right  line,  indicate  long  legs  of  wading 
birds,  and  not  any  other  kind  of  animal.  Most  of  these  argu- 
ments are  good  for  the  ornithic  origin  of  these  tracks,  whatever 
opinion  we  may  entertain  as  to  the  Anomcepus.  The  only  dif- 
ference is,  that  if  we  regard  it  as  a  reptile,  the  argument  from 
the  number  of  phalanges  must  be  given  up ;  if  as  a  bird,  that 
strong  evidence  is  retained.  But  even  without  this  I  cannot 
hesitate  to  reckon  the  biped  thick-toed  Lithiehnozoa  as  birds ; 
for  I  see  no  characters  in  their  tracks  that  ally  them  to  any 
other  animals.  I  must  consider  them  not  only  as  birds,  but  as 
forming  a  quite  perfect  type  of  birds  for  sandstone  days.  The 


analogies  taught  lis  by  palaeontology  would  lead  us  to  expect 
also  in  the  same  period  a  lower  group  of  birds,  and  these  may 
.have  been  the  Archceopteryx  and  perhaps  the  Anomaqms  with 
some  other  genera  of  Lithiehnozoa  that  I  might  name."  ('Ame- 
rican Journal  of  Science.'  Second  Series,  vol.  xxxvi.  p.  50,  et  seq. 
1863.) 

The  presence  of  the  genus  Gallus  in  the  strata  of  France  and 
Greece  is  interesting  as  showing  that  its  range  formerly  extended 
into  Western  Europe,  whereas  it  is  at  present  not  known  in  the 
native  state  out  of  Asia.  It  is  generally  believed  that  our 
poultry  were  originally  derived  from  India  ;  but  as  the  genus 
existed  in  Greece  in  miocene  times,  and  in  France  during  the 
period  of  the  cave-men,  it  is  possible  some  of  the  breeds  are 
domesticated  European  species. 

BIRDS  OF  PARADISE  [E.C.  vol.  i.  cols.  474— 480].  These 
gorgeous  creations,  the  near  allies  of  the  sombre  hued  crows,  are 
only  to  be  found  in  New  Guinea  and  the  neighbouring  islands. 
Many  years  ago  Lesson  voyaged  through  this  district,  and  in  the 
course  of  a  few  weeks  succeeded  in  obtaining  individuals  belonging 
to  ten  or  eleven  different  species.  A  few  years  ago  the  celebrated 
travelling  naturalist,  Mr.  A.  R.  Wallace,  made  voyage  after  voyage 
during  five  successive  years  for  the  special  purpose  of  searching 
for  these  lovely  creatures ;  but  he  coidd  only  obtain  by  purchase 
or  otherwise  five  of  the  thirteen  species  known  to  inhabit  New 
Guinea.  This  poverty  of  result  was  owing  to  the  far  greater 
scarcity  of  the  birds  now  than  in  Lesson's  time.  Although  Mr. 
Wallace  failed  in  obtaining  many  species  he  has  added  much  to 
.our  knowledge  of  their  distribution.  On  visiting  the  localities 
where  Lesson  obtained  the  majority  of  his  specimens,  Mr.  Wal- 
lace soon  discovered  that  these  localities  were  not  the  places 
where  the  birds  actually  existed.  The  specimens  were  ob- 
tained by  natives  living  in  the  interior  of  Borneo,  and  were 
transferred  by  them  in  the  ordinary  course  of  barter  to  the  in- 
habitants of  the  villages  on  the  sea  coast.  Owing  to  the  ex- 
tensive trading  operations  of  the  natives  it  is  hazardous  to 
suppose  that  the  habitats  of  the  birds  obtained  by  Lesson 
are  at  the  places  where  he  bought  them.  The  general  results 
of  Mr.  AVallace's  researches  may  be  given  in  his  own  words. 
"Nature,"  he  says,  "seems  to  have  taken  every  precaution  that 
these,  her  choicest  treasures,  may  not  lose  value  by  being  too 
easily  obtained.  First  we  find  an  open,  harbourless,  inhospitable 
coast  [the  north  shore  of  New  Guinea],  exposed  to  the  full  swell 
of  the  Pacific  Ocean  ;  next,  a  rugged  and  mountainous  country 
covered  with  dense  forests,  offering  in  its  swamps  and  precipices 
and  serrated  ridges  an  almost  impassable  barrier  to  the  central 
regions;  and  lastly,  a  race  of  the  most  savage  and  ruthless  character, 
in  the  very  lowest  stage  of  civilization.  In  such  a  country  and 
among  such  a  people  are  found  these  wonderful  productions  of 
nature.  In  those  trackless  wilds  do  they  display  that  exquisite 
beauty  and  that  marvellous  development  of  plumage,  calculated 
to  excite  admiration  and  astonishment  amongst  the  most  civilized 
and  intellectual  races  of  man.  A  feather  is  itself  a  wonderful 
and  a  beautiful  thing.  A  bird  clothed  with  feathers  is  almost 
necessarily  a  beautiful  creature.  How  much  then  must  we 
wonder  at  and  admire  the  modification  of  simple  feathers  into 
the  rigid,  polished,  wavy  ribbons,  which  adorn  Paradisea  rubra, 
the  mass  of  airy  plumes  on  P.  apoda,  the  tufts  and  wires  of 
Seleucides  alba,  or  the  golden  buds  borne  upon  airy  stems  that 
spring  from  the  tail  of  Cincinnurus  rcgius  ;  while  gems  and 
polished  metals  can  alone  compare  with  the  tints  that  adorn  the 
breast  of  Parotia  sexsetacea  and  Astrapia  nigra,  and  the  im- 
mensely developed  shoulder  plumes  of  Epimachus  magnus.  I 
will  now  point  out  the  distribution  of  the  sj)eeies  of  Birds  of 
Paradise  as  far  as  I  have  been  able  to  ascertain  it.  The  Aru 
islands  contain  Paradisea  apoda  and  P.  regia ;  and  we  have  no 
positive  knowledge  of  P.  apoda  being  found  anywhere  else. 
Mysol  has  P.  papuana,  P.  regia,  and  P.  magnifica;  Waigiou,  P. 
rubra  only.  Salwatty,  though  so  close  to  New  Guinea,  has  no 
restricted  Paradiscce,  but  possesses  P.  regia,  P.  magnifica,  Epi- 
machus albus,  and  Sericulus  aureus.  The  island  of  Jobie  and  the 
Mysory  islands  bej'ond  it  certainly  contain  true  Paradisece,  but 
what  species  beyond  P.  papuana  is  unknown.  The  coast  dis- 
tricts of  the  northern  part  of  New  Guinea  contain  P.  papuana 
and  P.  regia  pretty  generally  distributed,  while  P.  magnifica,  P. 
alba  and  Sericulus  aureus  are  scarce  and  local.  Lastly,  the  cen- 
tral mountains  of  the  northern  peninsula  are  alone  inhabited  by 
Lophorina  superba,  Parotia  sexsetacea,  Astrapia  nigra,  Epimachu^ 
magnus,  and  Craspedophora  magnifica;  and  here  also  probably 
exist  the  unique  DiphyllodcsJVilsoni  and  Paradicjalla  camnculuta . 
The  most  widely  distributed  of  the  Paradicec:  is,  therefore,  the 
little  P.  regia,  which  is  found  in  every  felaad  except  Waigiou. 
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Next,  and  probably  most  abundant  in  individuals  comes  the 
P.  papuana,  wanting  only  in  Aru,  Salwatty,  and  Waigiou.  The 
next  most  widely  spread  species  is  P.  magnified,  occurring  in 
two  islands  (Sahvatty  and  Mysol)  as  well  as  on  the  mainland. 
The  other  species  are  all  found  on  the  mainland  only,  with  the 
exception  of  P.  apoda  (probably  restricted  to  Aru),  and  P.  rubra, 
which  being  certainly  confined  to  the  small  island  of  Waigiou 
offers  the  most  restricted  range  of  the  whole  family.  It  is  inte- 
resting to  remark  that  all  the  islands  on  which  true  Paradisea; 
are  found  are  connected  by  banks  of  soundings  to  the  mainland 
of  New  Guinea.  The  hundred  fathom  line  includes  the  islands 
of  Aru,  Mysol,  Waigiou,  and  Jobie,  which  have  probably  been 
at  no  distant  geological  period,  connected  with  New  Guinea ; 
while  Ke,  Coram,  &c,  are  separated  from  it  by  deep  sea,  and  on 
them  no  Paradisea  exist.  The  island  of  Gilolo,  on  which  the 
genus  Senicoptera  occurs,  extends  towards  Waigiou,  and  has  the 
island  of  Guebe  exactly  between  the  two,  suggesting  the  proba- 
bility of  a  connection  between  them  ;  but  the  depth  of  the  inter- 
vening sea  is  unknown.  It  may  be  considered  as  certain  that 
every  species  of  Paradise  Bird  yet  obtained  from  the  natives  has 
come  from  the  north  peninsula  of  New  Guinea,  that  being  the 
part  most  frequented  by  the  Malay  traders.  The  vast  extent  of 
country  east  of  136°  E.  long,  is  quite  unknown;  but  there  can 
be  little  doubt  that  it  contains  others,  and  perhaps  yet  more 
wonderful  forms  of  this  beautiful  group  of  birds.  If  we  look 
round  the  whole  circumference  of  the  globe  we  shall  be  unable 
to  find  a  region  at  once  so  promising  to  the  naturalist,  and  so 
absolutely  a  terra  incognita  as  this  great  tropical  land  ;  and  it  is 
to  be  hoped  that  our  explorers  and  naturalists  may  soon  be  in- 
duced to  direct  their  attention  to  this  hitherto  neglected 
country."    ('Proc.  Zool.  Soc' p.  166.  1863). 

Some  of  the  genera  mentioned,  viz.,  Astrapia  and  Epimachus, 
are  not  usually  placed  in  the  family  Paradiseidw,  but  to  families 
placed  next  to  it.  The  Diphyllodes  Wilsoni  mentioned  in  the 
quotation  is  no  longer  unique.  A  bird  was  obtained  from 
Waigiou  and  was  described  in  1864  as  the  type  of  a  new  genus 
under  the  name  of  Schlegelia  calva,  but  it  has  since  turned  out 
to  be  identical  with  Diphyllodes  Wilsoni. 

BISMUTH.  Amongst  the  new  localities  for  this  metal  may 
be  mentioned  (1)  the  Atlas  mines  of  Devonshire,  where  it  occurs 
in  a  vein  containing  ith  part  by  weight  of  bismuth ;  having  a 
width  of  three  feet,  and  yielding  300/.  worth  of  the  metal  per 
fathom  ;  (2)  the  flanks  of  Mount  Illampu  in  Bolivia,  where  it 
occurs  in  large  blocks  on  which  a  few  crystals  of  gold  are  occa- 
sionally fouud  ;  and  (3)  New  Zealand. 

Bismuth  is  remarkable  for  expanding  when  it  passes  from  the 
liquid  to  the  solid  form,  resembling  in  this  respect  water.  It  is 
also  remarkable  for  having  its  density  lessened  when  subjected 
to  pressure.  For  example,  a  specimen  whose  sp.  gr.  was  9'8  had 
its  density  reduced  to  9 '55  by  a  pressure  of  200,000  lbs. 

In  the  Cyclopaedia  article  a  mistake  is  made  with  reference  to 
Bismuth-Glance.  The  33rd  line  from  the  top  of  col.  482,  should 
read  thus  :  Bismuth-Glance,  Bismuthine,  a  trisulphide  of  bis- 
muth, &c. 

BISON  [E.  C.  vol.  i.  cols.  482—491].  The  European  bison, 
which  appeared  on  English  soil  long  before  the  mammoth  and 
tichorine  rhinoceros  ;  which  left  its  remains  in  the  Norwich 
crag ;  which  thrived  during  the  successive  periods  when  the 
land  was  enveloped  in  snow  and  ice,  the  valleys  were  scooped 
out,  the  gravel  laid  down  on  the  valley  flanks,  and  the  caves 
filled  with  the  relics  of  the  post-pliocene  fauna  ;  which  lingered 
on  to  the  time  of  the  lake-dwellers  of  Switzerland  ;  of  the  for- 
mation of  many  peat  bogs,  and  even  to  the  10th  century,  when 
it  was  used  as  food  by  the  Swiss  ;  the  animal  which  has  lived 
through  all  these  changes  has  long  ceased  to  be  a  denizen  of  Western 
Europe,  and  is  probably  only  saved  from  extinction  through  the 
protective  hand  of  man.  Formerly  it  roamed  over  the  greater 
part  of  Europe  and  Asia,  whereas  now  it  is  only  to  be  seen  on  a 
few  isolated  spots  in  Lithuania  and  Western  Asia.  During  the 
period  of  its  long  existence  in  Western  Europe  it  saw  its  original 
associates  die  off  or  retreat  to  other  lands.  The  cave  bear,  the 
cave  hyrcna,  the  cave  tiger,  the  mammoth,  the  tichorine  rhino- 
ceros, the  hippopotamus,  the  musk  ox,  and  the  rein-deer,  all 
gave  way  to  the  altered  condition  of  things,  and  left  the  bison  as 
one  of  the  few  representatives  of  the  post-pliocene  fauna.  Hence 
the  latest  portion  of  the  post-pliocene  period  is  designated  by 
Lartct  as  the  epoch  of  the  aurochs.    [Post-Pliocene,  E.  C.  S.] 

BLASTOIDEA,  an  order  of  Echinoderms,  which  has  already 
been  partially  noticed  under  Encrinites,  E.  C.  The  species  have 
somewhat  the  form  of  flower  buds  just  about  to  expand  into 
blossoms,  and  are  supported  od  a  long  stem  by  which  they  were 


probably  attached  to  the  rocks.  All  the  genera  are  extinct,  and 
consequently  our  knowledge  is  entirely  confined  to  the  hard 
parts. 

The  calyx  presents  various  forms,  such  as  that  of  an  egg,  a 
top,  an  olive,  and  a  cylinder,  and  is  composed  of  a  certain  num- 
ber of  calcareous,  or  occasionally  siliceous,  plates  which  consti- 
tute a  firm  scaffold  enveloping  the  digestive  cavity.  The  thick 
outer  wall  of  the  calyx  is  built  up  of  thirteen  angular  plates 
arranged  in  three  rows.  In  perfect  Pentremites  there  are  sixteen 
plates  in  four  rows  ;  and  probably  the  same  number  will  be 
lound  in  the  other  genera.    Immediately  above  the  stem  are 


Fig.  1.  Details  of  the  calyx  of  Pentremites  Godonii.     Fig.  2.  Summit  of 

Elceacrinus  Verneuili. 


three  basal  pieces  (fig.  l),two  of  which  are  pentagonal  and  equal, 
while  the  third  is  smaller  and  quadrangular.  Upon  these  rest 
five  radial  pieces  equal  among  themselves,  and  in  most  cases 
having  on  their  upper  side  a  broad  deep  groove.  Two  of  the 
radial  pieces  are  supported  by  one  side  only  of  a  basal  piece, 
while  the  other  three  are  each  in  contact  with  two  adjoining 
basal  pieces.  The  branches  of  the  radial  pieces  alternate  with 
five  inter-radial  pieces,  of  a  lanceolate  subrectangular  form.  The 
five  inter-radial  pieces  do  not  quite  meet  at  the  upper  pole,  but 
leave  there  a  five-cornered  aperture  which  is  generally  regarded 
as  the  mouth,  although  in  some  species  of  Pentremites  and  Elcca- 
crinus  this  opening  is  covered  by  a  number  of  calcareous  plates 
(fig.  2).  The  grooves  in  the  radial  pieces  receive  the  pseudo- 
ambulacral  areas,  which,  according  to  Rcemer,  are  composed  of 
three  series  of  pieces  superposed  on  one  another.  The  base  of  each 
groove  is  occupied  throughout  its  length  by  a  series  of  compressed 
tubes,  arranged  parallel  to  the  edges  of  the  branches  of  the  radial 
pieces;  upon  them  is  a  single  median  lanceolate  piece,  which  is  fur- 
nished on  each  side  with  a  number  of  small  poral  pieces,  alter- 
nating with  groups,  also  transverse,  of  still  smaller  pieces,  known 
as  the  supplementary  poral  pieces.  There  are  from  ten  to  fifty  or 
more  of  these  in  a  row,  and  their  total  number  in  each  individual 
ranges  from  200  to  1000.  The  supplementary  poral  pieces  are 
almost  countless.  In  some  species  the  small  lanceolate  piece  un- 
derlies the  poral  pieces  ;  and  in  others  the  supplementary  poral 
pieces  are  wanting.  The  outermost  layer  of  the  ambulacral  area 
is  made  up  of  a  number  of  filiform  articulated  appendages,  which 
resemble  the  pinnules  in  the  arms  of  crinoids,  while  their  num- 
ber and  bilateral  arrangement  correspond  with  those  of  the 
lateral  pores,  entirely  covering  the  series  of  poral  pieces. 

The  definition  of  the  genus  Pentremites  given  by  Say  and 
Roomer  has  been  corrected  since  their  time  by  means  of  perfect 
specimens.  De  Koninck  and  Le  Hon  give  the  following  de- 
scription :  basal  pieces  3 ;  of  which  one  is  smaller  than  the 
others ;  radial  pieces,  1x5,  forked  and  large  ;  inter-radial 
pieces,  1x5,  inter -radial,  lanceolated,  small ;  pseudambulacra, 
1X5,  covered  with  pinnules ;  buccal  aperture  single  and  cen- 
tral ;  anal  aperture  single  and  lateral ;  ovarian  apertures,  2  X  5, 
situated  round  the  mouth.  The  principal  difference  is  in  the 
number  of  apertures,  which,  according  to  Say,  were  five  in 
number.  These  five  apertures  are  in  reality  compound,  and  are 
situated  on  the  summits  of  the  inter-radial  pieces.  In  four  of 
these  pieces  the  channels  are  divided  by  a  central  longitudinal 
plate,  and  are  similar  in  size.  The  channel  in  the  fifth  piece  is 
larger,  and  contains  two  lamella?,  which  thus  form  three  canals, 
the  central  one  of  which  corresponds  to  the  anus,  and  the  two 
lateral  ones  to  the  oviducts.  In  the  genus  Elaacrinus,  the 
buccal  and  anal  apertures  are  not  separated,  but  form  a  single 
elongated  opening.  More  recently  Mr.  S.  S.  Lyon  has  disovercd 
specimens  which  require  a  slight  modification  of  the  above  defi- 
nition. It  should  commence  thus  : — Basal  pieces,  1x3,  short, 
broad,  nearly  equal  in  size  :  first  radial  pieces  [=  basal  pieces  in 
the  definition],  1X3;  second  radial  pieces,  1x5,  &c. 

In  the  above  description  certain  functions  are  assigned  to  the 
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various  apertures  ;  but  it  is  doubtful  if  any  of  them  have  been 
correctly  named.  Thus  we  have  already  noticed  that  the  central 
aperture  is  covered  in  several  species.  In  Pentremites  Norwoodi 
the  whole  central  space  between  the  tubes  at  the  summit  of  the 
inter-radial  pieces  and  the  anal  aperture  is  overlaid  with  an  inte- 
gument of  microscopic  plates  which  entirely  covers  the  central 
aperture,  passes  between  the  bases  of  the  tubes  in  a  double  series 
of  plates,  and  probably  continues  far  down  the  central  grooves 
of  the  pseudambulacral  areas.  In  the  perfect  state  this  integu- 
ment was  of  a  sharply  stellate  form,  the  component  plates 
being  so  small  that  a  space  half  a  line  square  would  contain  30 
of  them.  Mr.  White  has  pointed  out  that  this  structure  does 
not  support  the  assumption  that  this  aperture  is  a  mouth  ;  he 
also  doubts  whether  the  ovarian  apertures  had  anything  to  do 
with  the  ovaries.  He  thinks  it  probable  that  the  eggs  were  ger- 
minated within  the  body,  found  their  way  out  through  the 
central  summit  aperture,  and  were  conveyed  along  the  small 
central  grooves  of  the  pseudambulacral  areas,  beneath  the  plated 
integument,  to  the  base  of  the  tentacula,  where  they  were  deve- 
loped and  discharged. 

Bronn  states  the  number  of  species  of  Blastoidea  at  51,  all  of 
which  have  been  obtained  either  from  Western  Europe  or  the 
United  States  of  America.  The  Blastoidea  are  represented  in 
the  Upper  Silurian  by  three  species  of  Pentremites;  in  the 
Devonian  by  six  Pentremites,  two  Godonaster,  one  Elceacrinus,  and 
one  Eleutherocrinus ;  in  the  Carboniferous  formation  by  35  Pen- 
tremites, and  three  Godonaster  ;  and  in  the  Lower  Chalk  by 
two  species  of  the  doubtful  genus  Phyllocrinus.  Since  Bronn's 
work  was  published  one  species  of  Godaster  (?  Godonaster)  has 
been  found  in  the  Carboniferous  Limestone  of  Iowa. 

(Bronn,  Die  Klassen  und  Ordnungen  der  Tliier-rcichs,  Band.  2, 
1860  ;  White,  Boston  Journal  of  Natural  History,  vii.  p.  481  ; 
Koninck  and  Le  Hon,  Reeherches  sur  les  Crinoides  des  Terrains 
Garboniferes  de  la  Bclgique,  1854  :  Lyon,  S.  S.,  Transactions  of 
the  Academy  of  Science  at  St.  Louis,  i.  pp.  628 — 634 ;  Shumard,  in 
the  volume  last  quoted,  pp.  238 — 248  ;  Hall  and  Whitney,  Re- 
port of  the  Geological  Survey  of  the  State  of  Iowa,  vol.  i.  pt.  2, 
1858). 

BLOOD  [E.  C.  vol.  i.  cols.  509—517],  a  fluid,  through  whose 
agency  nearly  all  the  functions  of  organic  life  are  performed. 
On  this  account  it  is  of  the  highest  interest,  not  only  to  the 
pathologist  and  physiologist,  but  also  to  the  chemist  and  the 
zoologist.  Its  remarkable  properties  must  also  give  it  a  high 
interest  in  the  mind  of  the  ordinary  reader.  It  courses  through 
the  blood-vestels  at  rates  varying  from  one  to  several  inches  per 
second,  and  undergoes  changes  in  its  passage  through  every 
part  of  the  body.  These  changes  are  so  numerous  and  so 
complicated  that  as  yet  we  have  failed  to  trace  them  in  their 
consecutive  order  ;  but  enough  is  known  to  convince  the  observer 
that  they  are  intimately  connected  with  the  functions  of  the 
various  organs,  and  that  if  rightly  interpreted  they  afford  a 
clear  insight  as  to  the  nature  of  the  processes  which  are  in 
operation,  and  whether  such  processes  are  due  to  a  healthy  or 
morbid  condition  of  the  body.  The  various  diseases,  the  dif- 
ferent temperaments,  and  even  the  alternating  feelings  of  the 
individual,  such  as  high  elation  at  one  time,  and  depression 
at  another,  are  more  or  less  associated  with,  and  in  part  dependent 
on,  certain  conditions  of  the  blood.  We  believe  the  different 
races  of  men  could  be  characterised  by  differences  in  their 
blood,  and  certainly  differences  are  known  to  prevail  amongst 
different  species  of  animals.  In  the  same  individual  the  blood 
is  constantly  undergoing  changes,  not  only  from  minute  to 
minute,  but  during  all  the  great  ages  of  life,  from  the  earliest 
embryonic  stage  through  that  during  which  the  infant  is 
mewling  and  puking  in  the  nurse's  arms,  and  on  to  that  of 
second  childhood,  when  ends  the  strange  eventful  history  of 
our  life.  It  is  very  probable  that  the  order  of  the  evolution  of 
the  various  organs  is  determined  by  the  condition  of  the  blood  ; 
as  also  the  remarkable  correlation  between  all  parts  of  a  struc- 
ture ;  and  many  of  the  facts  connected  with  the  variation  of 
species.  The  morphologist  knows  that  hair  is  always  associated 
witli  creatures  who  suckle  their  young,  but  he  can  give  no 
reason  why  it  is  so.  The  zoologist  knows  that  under  certain 
conditions  the  female  bird  will  assume  the  plumage  of  its 
mate,  and  that  the  castrated  stag  will  not  develop  its  lordly 
antlers,  so  distinctive  of  its  sex,  and  that  eunuchs  do  not  possess 
beards.  Facts  of  a  similar  kind  might  be  cited  by  hundreds. 
They  all  illustrate  the  principle  that,  when  the  composition  of 
the  blood  is  altered,  either  by  the  withdrawal  from  it  of  some- 
thing which  supplies  a  new  functional  organ,  or  by  the  addition 
to  it  of  something  which  would  otherwise  have  supplied  some 
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organ,  a  change  takes  place  in  some  other  part  of  the  body. 
The  data  upon  wliich  these  hypothetical  views  are  founded  will 
be  given  in  the  sequel ;  our  object  at  present  being  to  impress 
upon  the  reader  that  the  blood  does  not  possess  that  definite 
unvarying  character  which  is  commonly  supposed,  but  that  it  is 
always  on  the  change.  Notwithstanding  this,  however,  its 
general  character  is  remarkably  uniform  and  constant.  It  is 
owing  to  this  that  the  analyses  given  in  books  have  lost  so  much 
of  their  value,  since  they  seldom  tell  us  from  what  part  of  the 
body,  and  under  what  conditions,  the  specimens  were  obtained. 
Illustrations  of  this  point  will  be  referred  to  in  the  course  of 
this  article. 

The  quantity  of  blood  in  the  human  body  is  generally  esti- 
mated at  about  one-twelfth  of  the  weight  of  the  individual ;  so 
that  there  would  be  from  12  to  15  lbs.  in  a  man  of  average 
height.  In  some  instances  it  may  be  even  more  than  this  ;  for 
cases  are  on  record  in  which  24  lbs.  were  collected  from  the 
body  of  a  decapitated  female  ;  and  Bernard  has  made  the  im- 
portant observation  that  a  fasting  animal  will  yield  only  half 
the  quantity  that  may  be  obtained  from  it  after  a  full  meal. 
Judging  from  the  rough  imperfect  measurements  which  have 
been  made,  it  would  seem  that  animals  generally  have  a  smaller 
quantity  of  blood  relatively  to  their  bulk  than  men.  Thus 
Herbert  estimated  the  proportion  between  the  weights  of  the 
blood  and  the  whole  body  to  be  as  1  to  12  in  the  ox  ;  1  to  16  in 
the  dog  ;  1  to  18  in  the  horse  ;  1  to  20  in  the  goat,  calf,  lamb, 
and  hare  ;  1  to  22  in  the  sheep  and  cat  ;  and  1  to  24  in  the 
rabbit.  These  figures  are  not  to  be  relied  on  too  fully,  since  it 
is  an  extremely  difficult  thing  to  ascertain  correctly  the  quantity 
of  blood,  and  since  it  is  essential  that  the  individuals  should  be 
under  corresponding  conditions  as  regards  their  state  of  health, 
their  temperament,  the  quantity  of  food  within  them,  and  the 
time  when  they  took  it,  their  age,  their  size,  whether  above 
or  below  that  of  the  average  of  the  species,  and  other  points, 
which  are  seldom  attended  to  by  experimenters,  and.  still 
seklomer  mentioned  in  the  published  descriptions  of  experiments. 

When  circulating  in  the  body,  the  blood  consists  of  two  parts, 
or  corpuscles,  floating  in  a  fluid  called  the  "  liquor  sanguinis." 
The  liquor  sanguinis  itself  consists  of  various  ingredients, 
being  an  aqueous  solution  of  fibrin,  albumen,  several  salts, 
and  a  few  gases.  As  it  is  convenient  to  be  able  to  compare  the 
relative  compositions  of  the  corpuscles  and  the  fluid  in  which 
they  are  immersed,  we  append  here  Strecker's  analyses  of  them  ; 
the  numbers  indicate  the  proportion  of  each  ingredient  in  every 
1000  parts  :— 

Red  Corpuscles.    Liquor  Sanguinis. 


Water   688-00  902-90 

Solid  residue      ....  312  00  97-10 

Hasmatin  (including  iron)     .    .  16-75  — 

Globulin  and  cell  membrane      .  282'22  — 

Fibrin   —  4-05 

Albumen   —  78-84 

Fat   2-31  1-72 

Extractive  matter      .       .       .  2  60  3  94 

Mineral  substances       .       .    .  8-12  8-55 

Chlorine   1686  3-644 

Sulphuric  acid      .       .       .    .  '066  -155 

Phosphoric  acid  ....  1-134  -191 

Potassium   3  328  -323 

Sodium   1-052  3.341 

Oxygen   -667  "403 

Phosphate  of  lime      .       .       .  -114  -311 

Phosphate  of  magnesia  .      .    .  -073  -222 


The  corpuscles  are  of  three  kinds — viz.  (1)  the  colourless 
nucleated,  (2)  the  red  nucleated,  or  pyrenaematous ;  and  (3) 
the  red,  non-nucleated,  or  apyrenasniatous  ;  and  perhaps  there 
is  a  fourth  kind.  But  little  is  known  respecting  the  last,  and  all 
that  can  be  said  of  it  is  that  it  is  very  small,  abnost  transparent, 
and  unaffected  by  acetic  acid. 

The  first  kind,  or  the  colourless  nucleated  corpuscle,  is  found 
in  all  the  vertebrated  animals.  A  similar  corpuscle  is  met  with 
in  the  invertebrata,  but  it  has  not  been  ascertained  whether  it  is 
to  be  identified  with  that  in  the  blood  of  the  higher  animals. 
In  the  Vertebrate  sub-kingdom  these  corpuscles  are  circular  or 
slightly  oval,  and  their  size  varies  but  little.  In  the  higher 
animals  their  diameter  is  about  g^gth  of  an  inch,  while  in  the 
reptiles  they  are  a  trifle  longer,  or  about  ^th  of  an  inch. 
They  are  somewhat  larger  than  the  corpuscles  of  lymph,  from 
which  they  further  differ  in  being  nucleated,  and  in  being  ener- 
getically acted  upon  by  acetic  acid,  which  causes  the  nucleus  to 
contract  upon  itself,  and  become  more  distinct.     The  colourless 
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corpuscles  are  more  firm,  less  elastic,  and  move  more  slowly  in 
the  blood-vessels  than  the  red  corpuscles  ;  they  do  not  adhere 
together,  and  they  move  along  the  outside  of  the  current  close 
to  the  sides  of  the  blood-vessels.  These  facts  have  already  been 
mentioned  in  the  Cyclopaedia  article  ;  but  we  wish  to  associate 
them  with  the  observation  of  Wharton  Jones  that  they  undergo 
incessant  modifications  of  form.  Their  circumference  is  bulged  out 
from  time  to  time  in  protrusions,  which  are  retracted  in  one  place 
and  then  pushed  out  in  another,  reminding  one  of  the  similar  action 
of  the  Amoeba  and  other  rhizopods.  These  motions  are  best  seen 
in  those  corpuscles  which  are  adherent  to  the  sides  of  the  blood- 
vessels. There  is  a  paper,  by  Hering,  on  the  knowledge  of  the 
vitality  of  blood-cells  ('  Zur  Lehre  vom  Leben  der  Blutzellen ') 
in  the  '  Sitzungsberichte '  of  the  Academy  at  Vienna  (vol.  56, 
abtheilung  ii.,  and  vol.  57,  abtheilung  ii.).  In  it  he  notices 
the  remarkable  resemblance  between  the  lymph-cells  and  the 
young  colourless  blood  cells  ;  the  facility  with  which  the  latter 
change  their  forms  ;  and  the  tendency  they  have  to  adhere  to 
the  walls  of  the  capillary  channels.  Their  extraordinary  plia- 
bility when  thus  adherent  is  referred  to.  Thus  he  states  that  he 
has  seen  such  globules  drawn  out  to  three  or  four  times  their 
ordinary  diameter  by  the  force  of  the  blood-current.  When 
thus  fixed  the  contents  of  the  globules  are  dialized  out  through 
the  walls  of  the  capillaries  ;  and  sometimes,  as  is  stated,  the 
corpuscles  themselves  work  their  way  through  the  sides  of  the 
vessel.  The  latter  observations  have  been  confirmed  by  Colm- 
heim  and  others.  The  same  periodical  contains,  in  the  volumes 
for  1867  and  1868,  several  important  papers  on  this  and  other 
subjects  relating  to  the  blood,  by  Strieker,  Briicke,  Kovida,  and 
Golubew.  The  corpuscles  are  found  to  vary  considerably  in 
number,  being  four  or  five  times  as  numerous  at  one  time  as 
at  another.  Thus  Dr.  Hirt  has  found  them  to  be  in  the  propor- 
tion of  1  colourless  to  716  coloured  corpuscles  before  breakfast ; 
1  to  347  half  an  hour  after  breakfast ;  1  to  429  half  an  hour 
after  dinner ;  and  1  to  544  half  an  hour  after  supper ;  1  to 
1514  about  three  hours  after  breakfast ;  1  to  1481  about  the 
same  lapse  of  time  after  dinner  ;  and  1  to  1227  about  a  similar 
interval  after  supper.  They  increase  after  a  meal,  and  diminish 
in  the  intervals,  with  the  exception  of  that  between  supper  and 
breakfast,  when,  if  Dr.  Hirt's  observations  are  to  be  relied  on, 
they  increase.  They  abound  in  the  blood  of  the  splenic  vein  ; 
are  more  numerous  in  youth  than  in  mature  age,  and  form  a 
large  proportion  of  the  blood  in  reptiles  and  fishes,  or  one- 
sixteenth  of  a  frog's  blood  in  February,  and  one-sixth  in  August. 
In  Amphioxus,  and  the  invertebrata  generally,  they  form  the 
entire  bulk  of  the  blood.  In  man  and  the  higher  animals  they 
are  sometimes  developed  in  such  numbers  as  to  form  the  disease 
termed  leucocythcemia :  it  prevails  in  individuals  suffering  from 
affections  of  the  spleen,  liver,  and  lymphatic  glands,  and  is 
accompanied  by  a  marked  increase  in  the  quantity  of  fibrin.  These 
corpuscles  abound  more  in  young,  sickly,  and  ill-fed  individuals, 
than  in  those  who  are  old,  or  healthy,  or  Avell-fed.  They  seem 
to  be  developed  most  when  the  nutritive  functions  are  in 
the  highest  state  of  activity,  and  to  accumulate  most  in  young 
individuals  in  which  the  nutritive  functions  are  in  partial 
abeyance.  The  association  of  abnormal  quantities  of  fibrin  and 
colourless  corpuscles  appears  to  be  a  coincidence  rather  than  a 
relation  of  cause  and  effect.  Thus  Mr.  Paget  has  observed  that 
a  blister  produces  a  different  kind  of  matter  in  a  healthy  than 
in  a  very  unhealthy  individual.  In  the  former  it  consists 
almost  entirely  of  firm  fibrin,  while  in  the  latter  the  colourless 
corpuscles  are  unusually  abundant. 

The  red  corpuscles  are,  as  we  have  said,  of  two  kinds,  but  as 
the  paler  variety  is  frequently  referred  to  in  physiological  books 
as  the  colourless  corpuscle,  it  is  difficult  to  ascertain  whether  the 
remarks  refer  to  the  colourless  nucleated  corpuscle  already 
described,  or  the  nucleated  corpuscle  which  we  are  about  to 
notice.  Under  these  circumstances,  we  shall  follow  Mr.  Gulliver 
as  our  guide.  The  nucleated  corpuscle  is  a  cell  within  a  cell,  of 
an  oval  shape,  of  a  generally  pale  colour  in  the  lower  verte- 
brates, being  almost  colourless  in  fishes,  and  pale  yellow  in 
reptiles,  while  in  birds  they  are  of  a  brighter  red  even  than  in  the 
mammalia.  In  man  and  the  mammalia,  corpuscles  supposed 
to  be  identical  with  these  are  developed  in  the  earliest 
embryonic  stage,  and  have  disappeared  entirely  long  before  birth, 
when  they  are  replaced  by  the  permanent  set  of  red  corpuscles, 
which  are  much  smaller  in  size.  Mr.  Gulliver  dwells  especially 
upon  this  discovery  of  the  presence  of  a  nucleus  in  the  principal 
blood-corpuscles  of  the  lower  vertebrates,  and  of  its  absence  in 
those  of  the  higher.  "  Thus,"  he  remarks,  "  is  plainly  unfolded 
the  most  universal  and  essential  difference  ever  before  discovered 


between  the  mammalia  and  the  oviparous  vertebrates;  for  this 
one  minute  point  is  in  truth  so  large  and  extensive  as  to  clearly 
characterise  the  divisions  in  question  in  any  sex,  and  at  any  age, 
which  not  one  of  the  old  diagnoses  will  effect  ; "  and  on  this 
basis  he  proposes  to  classify  the  vertebrate  sub-kingdom  into 
the  two  great  groups  of  Pyrencemata,  or  those  which  have  a 
nucleated  blood-corpuscle,  and  the  Apyrencemata,  in  which  the 
blood  corpuscle  is  not  nucleated.  In  birds,  they  vary  from  a 
broad  to  a  narrow  elliptical  shape,  but  do  not  generally  present 
any  greater  divergence  in  size  than  is  to  be  found  in  a  single 
order  amongst  mammalia.  The  blood-corpuscles  of  reptiles  are 
similar  to  those  of  birds  in  structure  and  shape,  but  vary  widely 
in  size.  They  are  largest  in  the  naked  amphibia,  more  especially 
in  those  which  retain  their  branchiae  through  life,  and  are 
smallest  in  the  lizards,  tortoises,  and  serpents.  Those  of  the 
Proteus  and  Lepidosiren  have  long  been  noticed  as  the  largest, 
both  relatively  to  the  size  of  the  species,  and  absolutely  ;  and  of 
late  years  it  has  been  ascertained  that  in  the  kindred  species,  the 
Sieboldia  maxima,  they  are  almost  as  large  as  in  Proteus.  The 
difference  in  the  size  of  the  corpuscles  of  Sieboldia  and  the 
Crocodile  is  remarkable,  the  former  is  an  animal  about  3  feet 
long,  and  its  corpuscles  are  such,  that  450  of  them  placed  end  to 
end  would  cover  the  space  of  an  inch,  whereas  it  would  require 
1230  of  the  corpuscles  of  the  crocodile,  an  animal  20  feet  long,  to 
cover  the  same  space.  In  fishes,  the  corpuscles  are  more  tender, 
and  less  durable  than  those  of  reptiles  and  birds  ;  and  they 
present  considerable  variety  of  size  and  shape.  They  are  on  the 
average  far  smaller  than  those  of  reptiles  ;  they  are  largest  in  the 
sharks,  and  perhaps  smallest  in  the  cyclostomes.  They  are  oval 
in  the  former  group,  and  round  in  the  latter. 

The  red  corpuscles,  without  nuclei,  are  biconcave  bodies,  with 
a  raised  circular  margin.  They  are  non-homogeneous,  and 
consist  of  a  colourless  membranous  base,  with  a  Semi-fluid 
or  viscid  matter  in  which  the  colour  resides.  This  matter,  which 
forms  the  chief  bulk  of  the  corpuscle,  is  very  soluble  in  water. 
The  corpuscles  are  slippery,  soft,  elastic,  and  viscid  ;  will  assume 
a  variety  of  forms,  generally  returning  to  their  regular  shape, 
and  stick  together  in  piles,  sideways  or  edgewise.  If  they  are 
washed  in  water,  the  membranous  base  remains  behind,  and  is 
the  globulin  of  some  authors.  They  are,  in  this  state,  quite 
insoluble  in  water,  and  so  transparent,  that  it  requires  the  action 
of  corrosive  sublimate  to  render  them  sufficiently  opaque  to  be 
seen.  There  are,  however,  a  few  exceptions  to  the  statement 
that  the  shape  is  circular  and  biconcave,  since  amongst  the 
Camelidce  they  are  oval ;  but  they  may  at  once  be  distinguished 
from  the  similarly  shaped  corpuscles  of  other  vertebrates,  since 
they  have  no  nucleus.  The  corpuscles  are  thin-walled,  hollow 
bodies,  whose  shape  is  more  or  less  influenced  by  the  density  of 
the  fluid,  without  and  within  them.  There  is  apparently  a 
constant  osmotic  action,  and  any  marked  change  in  the  relative 
densities  of  the  liquor  sanguinis  and  the  fluid  within  the 
corpuscle  will  at  once  cause  its  shape  to  vary.  It  is  in  this  way 
we  may  account  for  the  strange  shapes  that  are  exceptionally 
met  with.  At  times  we  find  them  swollen,  puckered,  or  shrunk 
into  a  variety  of  figures,  such  as  Hat,  band-like,  or  shallow  circular 
or  oval  cups,  stellate,  notched,  granulated,  mulberry-shaped, 
crescentic,  angular,  lanceolate,  fusiform,  comma-shaped,  &c. 
Amongst  the  Oervidce  these  strange  forms  appear  to  be  unusually 
abundant.  The  biconcavity  of  human  blood-corpuscles  is  an 
indication  that  the  fluid  of  the  liquor  sanguinis  is  passing  into  it 
faster  than  the  fluid  within  the  corpuscle  can  pass  outwards  ; 
but  they  have  been  seen  to  change  their  shapes  suddenly,  and  it 
is  probable  that  the  alteration  is  due  to  some  disordered  state  of 
the  system.  If  some  of  these  red  corpuscles  be  placed  in  a  fluid 
of  less  density  than  1-028,  water  being  1,  they  first  lose  their 
concavity  and  become  flat ;  by  a  further  continuance  of  the  ope- 
ration they  become  biconvex,  and  finally  globular  ;  and  by 
regulating  the  density  of  the  fluid  in  which  they  are  immersed, 
we  can  produce  in  them  any  degree  of  concavity  we  desire.  The. 
size  of  the  apyrensematous  corpuscles  appears  to  be  dependent  on 
several  tilings.  Generally  speaking,  they  are  largest  in  the. 
largest  species,  and  smallest  in  those  of  minute  size.  Exceptions; 
are  numerous,  and  appear  to  have  some  relation  to  the  general 
vital  activity,  and  to  the  complexity  of  the  organism.  Thus,  of 
two  equally  sized  vertebrates,  that  one  will  possess  the  largest  cor- 
puscles which  stands  lowest  in  the  scale  of  organization,  or  which 
has  the  smaller  vital  activity.  The  size  of  the  corpuscle  will, 
therefore,  in  most  cases,  correspond  first  to  the  size  of  the  indi- 
vidual, and  next  to  its  muscular  and  respiratory  activity.  There 
are  also  other  modifying  influences,  which  appear  to  prevent 
the  rigid  application  of  this  rule.    Dr.  Davy  states  that  the  size 
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has  an  important  relation  to  aninial  heat,  which,  in  most  cases,  is 
greatest  in  the  most  active  breathers.  This  relation  of  size  is 
interesting,  since  the  corpuscles  are  believed  to  be  oxygen  carriers, 
and  they  will  be  more  active,  weight  for  weight,  the  smaller 
they  are,  since  the  greater  the  number  in  a  given  weight  the 
larger  is  the  superficial  area  presented  for  chemical  and  physical 
processes.  The  following  is  an  abstract  of  Gulliver's  observa- 
tions on  the  corpuscles  of  the  different  mammalian  orders.  In 
man  they  are  larger  than  in  most  mammalia.  Those  of  the 
Quadrumana  differ  little  from  those  of  man,  but  are  generally 
somewhat  smaller.  Those  of  the  Glieiroptera  and  Insectivora  are 
smaller  than  those  of  monkeys.  Amongst  the  Ferae  they  differ 
considerably  in  size,  but  in  some  of  the  minor  groups  they  are 
remarkably  uniform.  If  arranged  according  to  the  size  of  the  cor- 
puscles, the  groups  would  stand  thus,  those  with  the  largest  being 
placed  first ;  seals,  dogs,  bears,  weasels,  cats,  viverrines.  In  the 
seals,  otters,  and  dogs,  the  corpuscles  are  of  about  the  same  size  as 
those  of  man  ;  while  those  of  the  viverrines  are  as  small  as  those 
of  some  Ruminantia.  The  genera  Bassaris  and  Cercolcptes  have 
been  bandied  about  between  the  ursine  and  viverrine  families  by 
zoological  classifiers  ;  but  judged  by  the  present  test,  the  former 
should  be  classed  with  the  bears,  and  the  latter  with  the  viverrine 
group.  Amongst  the  Pachydermata,  the  elephant  has  larger,  and 
the  rhinoceros,  tapirs,  pigs,  and  horses  have  smaller,  coipuscles 
than  man  ;  while  in  the  Hyrax  they  are  remarkably  large  for 
the  size  of  the  animal,  in  which  feature  it  is  more  like  a  rodent 
than  a  pachyderm.  Amongst  whales,  the  corpuscles  are  larger 
in  Balcena  than  in  man  ;  of  about  the  same  size  in  the  caa'ing- 
whale,  and  rather  smaller  in  the  porpoise.  The  corpuscles  are 
characteristically  small  in  the  Ruminants.  The  Moschidce  have 
the  smallest  corpuscles  known.  They  are  somewhat  larger  in 
the  brocket  deer,  and  ibex  ;  and  increase  as  we  pass  from  the 
common  goat  and  sheep  to  the  larger  species  in  which  they  are 
larger  than  in  most  of  the  Viverridce.  The  Rodents  have  large 
corpuscles,  those  of  the  little  harvest-mouse  rivalling  those  of 
the  horse  and  peccary  in  size,  while  the  capybara  has  larger 
corpuscles  than  man.  The  corpuscles  of  the  Edentates  are 
large.  In  the  little  armadillo  they  are  somewhat  smaller  than  in 
man  ;  but  those  of  the  two-toed  sloth  and  great  ant-eater  are 
much  larger.  The  Marsupials  resemble  the  Rodents  in  the  size 
of  the  corpuscles,  and  the  Monotremes  resemble  man  in  the  same 
respect.  In  speaking  of  the  size  of  the  corpuscles,  the  average  is 
meant ;  for  they  vary  even  in  the  same  individual,  some  being 
one-third  larger  or  smaller  than  others ;  and  the  proportion  of  these 
exceptionally-sized  corpuscles  probably  varies  from  time  to  time. 

In  our  further  remarks  we  shall  allude  to  both  these  corpuscles 
generally  as  the  red  corpuscles,  using  the  terms  nucleated  and 
non-nucleated  when  it  is  desired  to  refer  to  either  of  them  sepa- 
rately. There  is  much  uncertainty  as  to  the  cause  of  the  variation 
in  the  colour  of  the  blood  from  bright  scarlet  to  dark  purple.  The 
explanations  offered  in  the  original  article  are  plausible,  but  the 
same  results  may  be  produced  in  other  ways  which  are  equally 
plausible,  and  the  difficulty  is  to  decide  the  actual  way  in  which 
it  is  produced,  and  not  how  it  may  be  done.  As  a  general  rule, 
arterial  blood  has  a  bright  scarlet  tint,  while  venous  blood  is  a 
dark  red.  The  difference  is  most  marked  in  individuals  which 
have  a  slow  or  weak  respiration,  or  dwell  in  cold  climates  ;  and 
it  is  least  marked  in  those  which  have  an  unusually  active  respi- 
ration or  dwell  in  warm  climates.  The  florid  hue  is  most  exten- 
sive wherever  the  largest  amount  of  oxygen  has  been  absorbed. 
If  all  the  gases  be  withdrawn  from  the  blood,  both  the  arterial 
and  venous  varieties  present  the  same  dull  black  tint.  The 
colour  is  due  to  the  red  corpuscles  and  the  changes  they  undergo. 
Although  they  are  so  minute,  their  superficial  area  is  surprising, 
but  it  is  difficult  to  estimate  it.  Vierordt  has  calculated  that  a 
cubic  centimetre  of  human  blood  contains  no  fewer  than 
5,055,000  red  corpuscles,  and  "VVelcker  4,600,000.  Taking  the 
former  as  a  basis,  it  would  yield  upwards  of  83  millions  in 
every  cubic  inch,  and  if  we  estimate  the  whole  quantity  of 
blood  in  the  system  at  15  lbs.  or  a  gallon  and  a  half,  it  would 
give  upwards  of  38,445,000,000  red  corpuscles  for  the  whole 
body.  Their  total  superficial  area  would  be  between  50  and  60 
square  feet.  It  is  noticeable  that  the  corpuscles  are  biconcave, 
by  which  arrangement  the  same  superficial  area  is  obtained  in  a 
much  smaller  space  than  if  they  were  simply  globular  ;  but 
what  is  the  object  of  it  we  are  unable  to  indicate  ;  the  effect  of 
it  is  to  allow  of  a  larger  proportion  of  liquor  sanguinis  for  the 
same  amount  of  corpuscular  surface.  It  is  supposed  that  the 
biconcavities  may  be  an  element  in  the  alteration  of  colour,  and 
there  is  as  much  evidence  in  favour  of  this  view  as  of  the  one 
Usually  accepted,  that  the  alteration  of  colour  is  due  to  the 
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action  of  oxygen  and  carbonic  acid  on  hsematin.  It  is  true  that 
when  withdrawn  from  the  body  arterial  blood  may  be  coloured 
like  venous  by  the  action  of  carbonic  acid,  and  the  contrary 
change  brought  about  by  means  of  oxygen;  but  the  same 
changes  are  effected  in  another  way.  If,  for  instance,  arterial 
blood  be  deprived  of  a  portion  of  its  fibrin,  and  be  diluted  with 
water,  it  acquires  the  aspect  of  venous  blood;  and  the  red 
colour  may  be  restored  by  the  action  of  a  saturated  solution  of  a 
neutral  salt,  while  oxygen  is  unable  to  do  it.  Venous  blood 
may  be  reddened  by  means  of  a  similar  saturated  solution,  but 
carbonic  acid  Avill  not  render  it  dark  again.  Hence  it  is  not  safe 
to  conclude  that  the  light  or  dark  colour  always  indicates  the 
relative  abundance  or  scarcity  ol  oxygen  and  carbonic  acid  gases. 
The  changes  of  colour  in  the  above  illustration  appear  to  be 
regulated  by  variations  in  the  density  of  the  fluid  surrounding 
the  corpuscles.  When  its  specific  gravity  is  lessened  by  the 
addition  of  water,  the  corpuscles  are  darkened,  but  when  it  is 
increased  by  the  addition  of  a  strong  solution,  they  become 
lighter.  That  such  variations  do  take  place  in  the  density  of 
the  liquor  sanguinis  is  well  known,  but  it  remains  to  be  proved 
whether  such  changes  are  the  real  agents.  The  following  remarks 
by  Dr.  Carpenter  especially  apply  to  this  point.  "  The  blood 
contained  in  the  veins  of  muscles  is  dark,  and  always  of  a 
deeper  shade  in  proportion  to  the  energy  and  duration  of  the 
previous  muscular  contraction,  whilst  that  returning  from  the 
gland  is  always  brighter  in  proportion  to  the  activity  with  which 
secretion  is  being  formed ;  and  in  the  latter  instance,  with  the 
alteration  in  colour,  the  amount  of  fibrin  is  found  to  be  dimi- 
nished, or  so  modified  as  to  form  a  softer  clot,  from  which  a  large 
quantity  of  serum  separates.  It  is  remarkable  that  if  the  dark 
coloured  clot  of  ordinary  venous  blood  be  immersed  in  the  serum 
of  the  scarlet  venous  blood,  it  rapidly  assumes  a  brighter  tin!, 
and  conversely  the  clot  of  scarlet  venous  blood  changes  to  a 
dark  colour  when  immersed  in  the  serum  of  deep  coloured 
venous  blood  ;  from  which  we  may  conclude  that  the  primary 
changes  are  effected  upon  the  liquor  sanguinis,  and  not  upon  the 
corpuscles."  Professor  Stokes  has  examined  the  blood  with  the 
spectroscope,  with  a  view  to  ascertaining  what  are  the  colouring 
matters,  and  in  what  way  the  transition  from  the  purple  to  the. 
scarlet  hue  is  effected.  He  details  a  series  of  observations  from 
which  he  infers  that  "the  colouring  matter  of  the  blood  is 
capable  of  existing  in  two  states  of  oxidation,  distinguishable 
by  a  difference  of  colour,  and  by  a  fundamental  difference  in  the 
action  on  the  spectrum.  It  may  be  made  to  pass  from  the  more 
to  the  less  oxidized  state  by  the  action  of  suitable  reducing 
agents,  and  recovers  its  oxygen  by  absorption  from  the  air." 
This  colouring  matter,  in  its  two-fold  state,  he  terms  purple  and 
red  cruorine.  This  substance  is  exceedingly  unstable  in  its 
nature,  so  that  while  it  will  take  up  oxygen  greedily  it  parts 
with  it  again  readily,  and  it  is  easily  decomposed.  Amongst  the 
products  of  decomposition  is  hrematin,  which  is  far  more  stable, 
but  otherwise  it  has  considerable  resemblance  to  cruorine  in 
some  of  its  chemical  features.  In  order  to  illustrate  what  may 
be  the  functions  of  cruorine,  Prof.  Stokes  describes  an  experi- 
ment, and  offers  comments  upon  it.  A  solution  of  protoxide  of 
tin  was  rendered  alkaline,  and.  to  it  was  added  some  tartaric  acid. 
When  some  of  this  was  added  to  a  moderate  quantity  of  a  solu- 
tion of  scarlet  cruorine,  the  latter  was  reduced,  but  was  again 
oxidized  by  being  shaken  up  with  air.  On  standing  for  about 
two  minutes  it  was  again  reduced,  and  could  be  reoxidized  by 
further  agitation  with  air.  It  thus  appears  "that  puiple 
cruorine  absorbs  free  oxygen  with  much  greater  avidity  than  the 
tin  solution,  notwithstanding  that  the  oxidized  cruorine  is  itself 
reduced  by  the  tin  salt."  His  comments  are  to  the  following 
effect : — "  As  the  purple  cruorine  in  the  solution  was  oxidized 
almost  instantaneously  on  being  presented  with  free  oxygen  by- 
shaking  with  air,  while  the  tin  salt  remained  in  an  unoxidized 
state,  so  the  purple  cruorine  of  the  veins  is  oxidized  during  the 
time,  brief  though  it  may  be,  during  which  it  is  exposed  to  the 
air  in  the  lungs,  while  the  substances  derived  from  the  food  may 
have  little  disposition  to  combine  with  free  oxygen.  As  the 
scarlet  cruorine  is  gradually  reduced,  oxidizing  thereby  a  portion 
of  the  tin  salt,  so  part  of  the  scarlet  cruorine  is  gradually 
reduced  in  the  course  of  the  circulation,  oxidizing  substances 
derived  from  the  food  or  of  the  tissues.  The  purplish  colour 
now  assumed  by  the  solution  illustrates  the  tinge  of  venous 
blood,  and  a  fresh  shake  represents  a  fresh  passage  through  the 
lungs."  ('Proceedings  of  the  Royal  Society,'  vol.  xiii.)  The 
quantity  of  red  corpuscles  may  vary  considerably  within  the 
limits  of  health,  and  still  more  widely  in  diseased  conditions  of 
the  body.    On  the  average  it  is  greater  in  males  than  in  females 
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by  from  1  to  2  per  cent. ;  in  the  higher  vertebrates  than  in  the 
lower;  and  in  individuals  of  a  sanguineous  than  in  those  of  a 
lymphatic  temperament.  In  anaemia,  chlorosis,  scurvy,  albu- 
minuria, and  other  diseases,  there  is  a  decrease  of  the  corpuscles 
from  the  normal  abundance.  Considering  that  the  blood  is 
entirely  confined  within  a  system  which  has  no  direct  communi- 
cation with  the  open  air,  any  information  that  gives  the  slightest 
clue  as  to  the  method  of  its  formation  is  of  importance.  In 
this  connection,  then,  we  would  mention  Dr.  Eoberts'  experiments 
on  the  corpuscles.  On  treating  them  with  a  solution  of  magenta 
the  pale  variety  was  more  deeply  tinted  than  the  dark,  and  its 
nucleus  was  conspicuous  on  account  of  the  bright  carbuncle  red 
which  it  acquired.  These  nuclei  were  observed  to  be  in  various 
stages  of  division,  and  were  seen  to  liberate  secondary  nuclei, 
which  passed  into  the  blood,  and  by  subsequent  enlargement, 
change  of  form,  and  chemical  composition,  to  develope  into  red 
blood-disks.  By  treatment  with  carbolic  acid  the  corpuscles  ap- 
peared as  though  their  contents  had  separated  themselves  from 
the  corpuscular  wall,  and  had  collected  among  the  nuclei. 

The  red  corpuscles  consist  of  an  albuminous  base,  or  globulin, 
and  of  certain  colouring  matters.  Bojanowski  recognises  four 
varieties,  which  he  calls  hrcmatoglobulin,  haematoidin,  haumatin, 
and  haeniin  ;  but  our  ideas  concerning  them  are  far  from  being 
precise,  and  it  is  probable  that  all  the  different  varieties  of 
colouring  matter  are  variable  mixtures  of  two  definite  com- 
]  lounds.  The  haeniatoglobutin  may  be  obtained  in  crystals  from 
blood  which  has  been  long  exposed  to  cold  air,  but  their  shapes 
vary  in  different  animals.  They  will  dissolve  in  water,  acetic 
acid,  and  ammonia,  but  not  in  alcohol.  There  is  a  marked  dif- 
ference in  the  crystalline  varieties  of  this  substance.  Those  of 
man  will  dissolve  in  94  parts  of  water,  while  those  of  the  guinea- 
pig  require  600  parts  for  solution.  The  analysis  of  three 
specimens  afforded  Lehmann  the  following  results  : — 


Carbon 
Hydrogen 
Nitrogen  . 
Sulphur- 
Oxygen  . 


55-41 
7-08 
17-27 
•25 
19-99 

100- 


55-24 
7-12 
17-31 
•21 

25-12  (?  20-12) 


54-18 
7-14 
16-40 
•25 

20-03  (?22-03) 


100- 


100- 


Notices  of  haematoglobulin  will  be  found  under  Hemato- 
CYSTAllin,  E.  C,  A.  and  Sci.  Div.  ;  of  hoematin,  under 
Hematosin,  in  the  same  division  ;  and  of  haematoidin  under  the 
same  name  in  that  division.  Of  haematoidin  we  will  only  say 
here,  that  it  is  probably  formed  from  haematin  by  decomposition. 
Ilxmin  occurs  in  rhombic  crystals,  those  of  men  being  readily 
distinguished  from  the  crystals  yielded  by  the  blood  of  domestic 
animals,  and  hence  their  form  is  frequently  employed  as  a  test 
of  the  character  of  blood-stains  in  medico-legal  inquiries.  They 
are  of  dark  brown  or  black  colour,  but  are  rendered  violet  by 
oxygen,  and  again  opaque  by  subsequent  treatment  with  car- 
bonic acid.  Globulin,  which  forms  the  great  bulk  of  the 
corpuscle,  is  a  modified  form  of  albumen,  and  has  the  same  per- 
centage composition.  The  analyses  given  by  Lehmann  of 
haematoglobulin  are  identical  with  the  results  afforded  by 
globulin.  Globulin  is  the  albuminous  constituent  of  the  cor- 
puscle, and  represents  the  albumen  of  the  liquor  sanguinis. 

We  now  pass  from  the  corpuscles  to  consider  the  fluid  in 
which  they  float.  It  is  a  solution,  the  constituents  of  which 
are  liable  to  constant  change  within  certain  narrow  limits. 
Amongst  those  constituents  we  have  mentioned  fibrin,  but  it  is 
not  certain  that  this  substance  pre-exists  in  a  state  of  solution. 
It  has  been  suggested  that  when  it  separates  from  the  blood, 
forming  the  well-known  phenomenon  called  coagulation,  it  is 
then  formed  for  the  first  time  from  two  substances  already  exist- 
ing in  the  blood.  In  the  E.  C.  article  the  fibrin  is  said  to  be 
mechanically  suspended  in  the  blood,  but  this  is  certainly  not 
the  case.  Coagulation  has  been  much  studied,  but  although 
inquirers  appear  to  be  approaching  the  truth  as  to  the  causes 
which  produce  it,  and  its  significance  as  throwing  light  upon  the 
formation  of  the  blood,  they  have  yet  far  more  to  learn.  Coagu- 
/  lation  is  for  the  most  part  the  result  of  a  combination  of  circum- 
stances external  to  the  body  itself.  When  the  blood  is  withdrawn 
from  the  system,  and  exposed  to  the  air,  the  corpuscles  begin  to 
sink,  while  minute  fibres  form  in  the  fluid,  beginning  at  the 
sides  of  the  vessel  at  the  surface,  and  creeping  towards  the 
centre.  This  proceeds  so  rapidly  in  most  cases  that  the  fibrin 
entangles  many  of  the  corpuscles  in  its  meshes,  and  so  forms  the 
clot.  The  coagulum  is  a  fibrous  solid,  especially  remarkable  since 
it  presents  an  arrangement  analogous,  or  probably  identical  in 


character  with  that  of  organized  structure,  and  the  resemblance 
is  greatest  when  highly  vitalized  fibrin  coagulates  very  slowly 
on  a  living  membrane,  and  produces  a  fibrous  tissue  with  blood- 
vessels traversing  it.    It  only  differs  from  the  tissue  formed 
within  the  living  organism  in  being  less  distinctly  fibrous.  With 
regard  to  the  time  mentioned  in  the  E.  C.  article  which  the  clot 
takes  to  form,  it  is  true  for  the  majority  of  cases,  but  it  is  by  no 
means  constant.    It  takes  a  very  long  time  in  individuals  which 
have  been  killed  by  lightning,  electric  shocks,  and  asphyxia, 
and  it  may  be  retarded  or  accelerated  in  various  ways.  Many 
facts  are  on  record  which  support  the  hypothesis  that  fibrin  is 
the  result  of  the  combination  of  two  distinct  substances,  and 
this  hypothesis  has  received  considerable  support  from  the  re- 
searches of  M.  Alexander  Schmidt,  of  Dorpat,  an  analysis  of 
which  is  given  in  the  '  Natural  History  Review'  for  1864.  For 
instance,  by  adding  the  serum  of  blood  (a  fluid  which  presents 
no  tendency  to  coagulate,  and  which  is  supposed  to  be  perfectly 
free  from  fibrin,  since  that  has  been  thrown  down  in  the  blood 
clot)  to  any  other  serous  fluids  which  themselves  do  not  possess 
any  power  of  spontaneous  coagulation,  we  obtain  a  clot  of  fibrin. 
The  serous  fluids  are  believed  to  be  coagulable  by  themselves 
soon  after  withdrawal  from  the  living  body,  but  they  soon  lose 
their  power.    The  power  is  at  once  restored  to  them  by  the 
addition  of  blood  serum.    From  this  it  would  seem  that  the  two 
fluids  possess,  when  combined,  some  condition  which  is  wanting 
in  their  separate  states.    Blood  serum  has  a  very  feeble  coagu- 
lating power,  and  it  has  been  disassociated  from  the  fibrin  and 
the  corpuscles.    The  addition  of  fibrin  to  it  has  no  effect ;  but 
if  only  a  few  corpuscles  be  added,  its  coagulation  is  greatly 
increased,  and  if  a  microscope  be  employed,  the  corpuscles  will 
be  seen  to  be  the  centres  of  the  coagulating  force.    The  blood 
crystals,  termed  haematoglobulin,  have  a  similar  coagulating 
power.    Schmidt  supposes  that  the  blood  corpuscles  contain  a 
constituent  which,  combining  with  another  in  the  serum,  forms 
fibrin.    Accordingly  he  groups  all  substances  which  act  like  the 
corpuscles  as  fibrinoplastic  agents,  and  those  which  behave  like 
serum  fibrinogenous — terms  which  may  be  used  for  these  ideas 
without  implying  the  existence  of  any  substance  known  as 
fibrinoplast  and  fibrinogen,  as  Schmidt  does.  On  passing  carbonic 
acid  through  tibrinoplastic  fluids  globulin  is  obtained,  which 
forms  the  essential  part  of  corpuscles  and  blood  crystals,  and 
which  is  regarded  by  Schmidt  as  one  of  the  constituents  of 
fibrin.    It  is  found  in  all  the  coagulative  fluids,  such  as  the 
aqueous  humour,  saliva,  synovia,  connective  tissue,  and  else- 
where.    Globulin  loses  its  fibrinoplastic  powers  when  long 
exposed  to  the  air,  or  subjected  to  a  temperature  of  158°  F. ; 
but  they  are  increased  by  an  alkaline  solution  just  sufficiently 
strong  to  dissolve  it,  while  it  is  weakened  or  destroyed  in  stronger 
solutions.  An  acid  solution  masks  its  jjowers,  so  that  the  stronger 
it  is  the  larger  is  the  quantity  of  alkali  required  to  counteract 
the  acid,  and  to  restore  the  powers.    It  appears,  however,  to  be 
necessary  that  the  globulin  should  be  in  some  particular  condi- 
tion about  which  nothing  is  known.    Having  found,  as  he 
thought,  one  of  the  constituents  of  fibrin,  Schmidt  applied  him- 
self to  the  discovery  of  the  other.    He  saturated  a  fibrinogenous 
liquid  with  carbonic  acid,  and  obtained  a  substance  which  was 
found  to  give  a  clot  with  blood  serum.    It  resembled  globulin 
in  its  general  behaviour  towards  reagents,  but  differed  as  regards 
its  sensitiveness  towards  them,  being  more  easily  precipitated 
from  its  solutions  by  alcohol.    There  was,  however,  still  some- 
thing wanting,  for  when  the  prepared  fibrinogenous  and  fibrino- 
plastic fluids  were  mixed,  it  was  seldom  a  coagulum  could  be 
obtained,  and  then  only  an  imperfect  one.    This  last  difficulty 
will,  no  doubt,  be  removed  when  some  one  undertakes  a  com- 
plete examination  of  the  causes  which  induce  the  formation  of 
the  numerous  albumen  and  albumen-like  compounds.  The 
result  of  this  part  of  the  inquiry  is  summed  up  by  the  writer  of 
the  article  in  the  '  Natural  History  Review '  in  the  following 
tsrms  : — "All  fibrinoplastic  substances  are  found  to  contain 
globulin.    Deprived  of  their  globulin,  they  lose  their  coagu- 
lating virtues.    Globulin  itself  is  highly  fibrinoplastic  ;  added  to 
a  fibrinogenous  liquid  it  disappears,  giving  rise  to  fibrin.  By 
no  other  means  than  by  the  action  of  a  fibrinogenous  liquid  can 
globulin,  so  far  as  is  yet  known,  be  converted  into  fibrin.  All 
fibrinoplastic  liquids  are  found  to  contain  a  substance  called 
fibrinogen.    Deprived  of  their  fibrinogen,  these  liquids  will  no 
longer  coagulate  on  the  addition  of  globulin.    Fibrinogen  added 
to  a  fibrinoplastic  fluid  disappears,  giving  rise  to  fibrin.    By  no 
other  means  than  by  the  action  of  a  fibrinoplastic  fluid  can 
fibrinogen  be  converted  to  fibrin.    Though  the  direct  union  of 
fibrinogen  and  globulin  rarely  succeeds  in  giving  rise  to  fibrin, 
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yet  the  two  bodies  obtained  together  by  the  action  of  carbonic 
acid  or  plasma  produce  a  clot  when  dissolved  in  a  feebly  alka- 
line fluid."  With  the  help  of  these  preliminary,  perhaps  hypo- 
thetical views,  the  consideration  of  the  action  of  various  agents 
on  the  coagulation  of  blood  will  be  more  easily  understood. 
They  act  mainly  in  retarding  or  hastening  the  coagulation,  in 
increasing  or  lessening  the  quantity  of  fibrin  formed,  and  in 
modifying  the  character  of  the  clot  as  regards  consistency,  &c. 
Dilution  with  water  retards  it,  and  may  even  prevent  it,  if  a 
large  quantity  of  water  be  used.  Since  fibrin  is  quite  insoluble 
in  cold  water,  the  addition  of  more  water  would  be  expected 
rather  to  hasten  the  coagulation,  if  it'  were  simply  the  release  of 
the  fibrin  from  its  solution  ;  while,  if  it  were  the  result  of  a 
chemical  combination,  dilution  would  be  expected  to  weaken  the 
energy  of  the  combination.  So,  again,  heat  quickens  the  pro- 
cess, while  cold  delays  it,  but  a  temperature  of  158°  stops  it. 
At  this  temperature  globulin  is  known  to  undergo  a  slight  modi- 
fication prior  to  passing  into  its  insoluble  form  at  higher  tem- 
peratures. Carbonic  acid  is  sometimes  favourable,  and  sometimes 
unfavourable,  to  coagulation.  It  is  favourable  when  the  fluid  is 
highly  alkaline,  and  unfavourable  when  the  fluid  is  otherwise 
in  the  best  condition  for  the  process  to  take  place.  In  the  latter 
case  it  reduces  the  albuminous  substances  to  an  insoluble  condi- 
tion. The  action  of  air  or  oxygen  is  generally  favourable,  but 
in  such  cases  it  appears  to  arise  from  the  displacement  of  car- 
bonic acid  when  too  abundant.  The  alkalies  have  a  powerful 
influence,  but  are  apparently  very  capricious,  since  they  sometimes 
delay  and  sometimes  hasten  coagulation.  It  seems  that  coagula- 
tion' will  only  take  place  in  alkaline  solutions  of  a  certain 
strength,  and  that  if  they  be  already  sufficiently  alkaline,  the 
addition  of  more  retards  or  prevents  the  process,  while,  if  they 
are  acid,  the  addition  of  an  alkali  will  promote  it. 

But  still  there  remains  the  question,  why  does  not  fibrin  form 
in  the  living  body?  Dr.  Richardson  says  it  arises  from  the  fibrin 
being  held  in  solution  by  the  presence  of  ammonia,  and  that 
when  circumstances,  such  as  exposure  to  air,  favour  the  escape 
of  the  volatile  alkali,  coagulation  sets  in.  This  hypothesis  is 
untenable,  since  it  is  now  determined  by  the  experiments  of 
Thiry,  Kuhne,  and  Gamgee,  that  in  healthy  normal  blood  there 
is  no  free  ammonia.  The  arguments  used  by  Dr.  Richardson 
that  the  circumstances  which  promote  or  prevent  the  evolution 
of  a  volatile  alkali  have  a  similar  effect  upon  coagulation,  and 
that  such  facts  are  strongly  in  favour  of  there  being  such  an 
alkali  present,  prove  nothing  if  it  can  be  shown  that  the 
alkali  is  not  present ;  and  in  most  cases  they  bear  a  different 
interpretation,  while  in  the  remainder  the  statements  adduced 
do  not  hold  good  under  all  circumstances.  Thus  he  says  coagu- 
lation and  evolution  of  an  alkali  are  alike  prevented  by  exclusion 
from  air  or  other  gases,  by  temperatures  below  a  certain  degree, 
and  by  the  vapour  of  blood  ;  and  are  alike  quickened  by  in- 
crease of  temperature,  exposure  to  air  or  vacuum,  and  agitation. 
As  regards  temperature  we  find  that  the  coagulation  is  quickened 
up  to  a  certain  point,  but  beyond  158°  it  stops  ;  but  the  evolu- 
tion of  ammonia  would  certainly  not  be  stopped  at  that  tempe- 
rature. The  exclusion  of  air  is  not  a  necessary  condition  either 
as  an  aid  to  or  preventive  of  coagulation.  Blood  will  not  coagu- 
late if  exposed  to  the  air  while  surrounded  by  living  tissue,  or 
when  contained  in  an  artificial  capsule  of  fibrin  ;  on  the  other 
hand  it  will  coagulate,  even  in  the  vein  of  a  living  animal, 
around  a  thread  which  has  been  passed  through,  care  being 
taken  to  exclude  air.  The  vapour  of  blood  does  not  always 
prevent  coagulation,  and  when  it  does  it  has  been  found  to  con- 
tain ammonia.  This,  however,  shows  nothing  more  than  that 
ammonia  may  act  like  other  alkalies  in  preventing  coagulation  ; 
but  that  is  no  proof  that  it  is  the  efficient  agent  in  normal  coagu- 
lation. Indeed  when  liquor  ammonia  is  added  to  blood  it 
cannot  be  driven  off  by  exposure  to  air,  vacuum,  or  a  tempera- 
ture of  95°  F.,  and  has  evidently  become  fixed.  Coagulation  is, 
however,  at  once  brought  about  by  partially  neutralizing  the 
ammonia  with  a  little  acid.  Amongst  other  hypotheses  may  be 
noticed  that  proposed  by  Briicke,  who  beheves  the  blood  coagu- 
lates because  it  is  deprived  of  something  which  is  constantly 
being  supplied  to  it  from  living  tissue  ;  by  Lister,  who  believes 
that  "  globulin  and  fibrinogen  will  not  unite  to  form  fibrin  unless 
by  the  mediation  of  ordinary  matter,  living  matter  being  unable 
to  perform  any  such  function,"  ('  Natural  History  Review,'  1864), 
and  by  John  Hunter,  whose  opinion  is,  that  the  fluidity  of  the 
blood  depends  upon  something  in  the  blood  vessels,  and  that 
coagulation  occurs  when  that  something  is  withdrawn.  The 
opinions  of  Hunter  and  Briicke  are  probably  very  similar, 
although  both  are  indefinitely  expressed.    The  ideas  thrown  out 


by  them  are,  we  are  disposed  to  think,  the  real  clue  to  the 
theory  of  coagulation,  but  what  that  theory  is,  the  present  want 
of  knowledge  precludes  us  from  expressing  more  precisely.  The 
blood  contains  the  fibrinogen ous  and  iibrinoplastic  fluids  or  ele- 
ments. In  passing  through  the  blood-vessels  it  contains  a  slight 
excess  of  one  or  other  of  them  ;  each  is  constantly  undergoing 
consumption  or  change,  and  fresh  supplies  of  each  are  as  con- 
stantly being  received.  Under  certain  circumstances  the  rela- 
tion between  supply  and  consumption  is  so  altered  that  combi- 
nation is  effected  and  fibrin  is  formed.  Fibrin,  it  should  be 
remembered,  is  being  constantly  formed  or  deposited  in  the  body. 
It  also  undergoes  decomposition,  or  rather,  if  the  views  of 
Schmidt  be  adopted,  one  or  both  of  its  constituents  are  modified 
in  some  way.  Thus  Brown-Sequard  found  that  the  blood  going 
to  the  kidneys  had  a  high  coagulative  tendency,  while  that  which 
leaves  it  has  little  or  no  coagulative  power.  In  passing  through 
the  kidneys  as  much  as  8  or  10  lbs.  of  fibrin  or  fibrin-forming 
matter  is  deprived  of  the  power  of  coagulation.  The  proportion 
of  fibrin  yielded  by  blood  varies,  being  greatly  increased  in  all 
cases  of  local  inflammation  ;  the  increase  is  also  well  marked  in 
acute  rheumatism,  and  in  the  tubercular  stage  of  phthisis.  On  the 
other  hand  it  is  much  diminished  in  cholera.  In  describing  the 
itses  of  fibrin  in  the  system,  Dr.  Carpenter  points  out  many 
other  circumstances  under  which  it  is  formed.  He  confesses  we 
have  but  little  positive  knowledge  as  to  the  pttrposes  of  fibrin, 
but,  "putting  aside,"  he  continues,  "  its  presumed  importance  in 
maintaining  that  physical  condition  of  the  blood  which  is  most 
favourable  to  its  free  movement  through  the  vessels,  and  to  its 
due  retention  within  their  walls,  we  find  that  it  is  entirely  on 
the  coagulating  powers  of  the  blood  that  the  cessation  of 
haemorrhage  from  even  the  most  trifling  injuries  is  dependent ; 
that  the  limitation  of  purulent  effusions  by  the  consolidation  of 
the  surrounding  tissue,  and  the  safe  separation  of  gangrenous 
parts,  can  only  take  place  in  virtue  of  the  same  property  ;  and 
that  the  adhesion  of  incised  wounds,  still  more  the  filling  up  of 
breaches  of  substances,  require,  as  their  first  condition,  that 
either  the  blood  or  matter  exuded  from  it  should  be  able  to 
assume  the  state  of  fibrous  tissue.  On  the  other  hand  we  see 
the  consequences  of  excess  of  the  proportion  of  fibrin,  and  of  that 
increased  plasticity  (or  tendency  to  fibrinate)  which  usually  ac- 
companies its  augmentation,  in  the  tendency  to  form  those 
plastic  effusions  which  are  characteristic  of  the  inflammatory 
state,  and  which,  if  poured  out  upon  serous  or  mucous  surfaces, 
constitute  '  false  membranes '  and  '  adhesions,'  or  if  infiltrated 
into  the  substance  of  living  tissues,  occasion  their  consolidation. 
This  increased  plasticity  of  the  blood,  however,  may  frequently 
be  regarded  in  the  light  of  an  "  effort  of  nature  "  to  antagonize 
the  evil  consequences  of  that  depression  or  positive  destruction 
of  the  vitality  of  the  solid  tissues,  which  seems  to  form  an 
essential  part  of  the  inflammatory  condition ;  and  thus  it  is  that, 
whilst  the  central  part  of  a  tissue,  in  which  the  inflammation 
has  been  most  intense,  suffers  complete  death,  and  is  carried 
away  in  the  suppurative  process,  the  peripheral  part,  in  which 
the  violence  of  the  inflammation  has  been  less,  becomes  infil- 
trated with  plastic  matter  poured  out  from  the  blood,  and  forms 
the  solid  and  impermeable  wall  of  the  abscess." 

There  is  much  analogy,  nay,  we  might  almost  say  identity, 
between  the  coagulation  of  blood  and  the  condition  of  the 
muscles  known  as  rigor  mortis.  The  latter  is  the  coagulation  of 
certain  albuminous  substances,  similar  to  but  not  identical 
physically  with  those  found  in  the  blood.  And  it  is  remarkable 
that  blood  and  muscles  have  many  properties  in  common,  and 
that  both  contain  the  same  decomposition  products,  such  as 
creatine,  hyjwxanthine,  &c. 

Of  the  other  constituents  of  the  blood,  such  as  the  albumen, 
the  salts,  and  the  gases,  we  have  left  ourselves  no  room  to  say 
much.  They  undergo  modifications  of  form  and  quantity.  The 
albumen  in  the  ordinary  state  has  little  or  no  power  of  passing 
through  the  walls  of  the  blood-vessels,  but  under  certain  cir- 
cumstances it  passes  readily  through,  and  consequently  the 
blood  becomes  impoverished  in  albumen,  in  which  state  it  forms 
the  diseases  known  as  albuminuria  and  Bright's  disease.  The 
alkaline  salts  are  increased  in  cases  of  severe  inflammation,  but 
diminished  in  many  of  the  malignant  diseases,  such  as  cholera, 
owing  in  great  measure  to  the  large  quantities  of  water  which 
are  then  drawn  off  from  the  blood. 

The  changes  in  the  proportion  of  the  ingredients  of  blood 
have  had  reference  to  the  body  generally  ;  but  there  is  an- 
other branch  of  the  subject  which  is  of  the  highest  importance 
in  understanding  physiological  phenomena,  but  which  has  as 
yet  not  been  systematically  worked  :  a  lew  examples  of  the  kind 
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of  change  we  refer  to  will  illustrate  this  remark.  When  an 
animal  has  been  fasting  for  some  time,  the  blood  in  the  mesen- 
teric veins  does  not  differ  from  venous  blood  generally  ;  but 
after  a  meal  it  undergoes  a  complete  change.  It  becomes  highly 
diluted  with  water,  the  albumen  is  much  increased  by  fresh 
supplies  of  albuminous  matter,  and  the  corpuscles  are  decreased 
relatively,  if  not  absolutely.  The  soluble  organic  matters,  such 
as  sugar,  dextrine,  &c,  appear  in  it ;  the  fibrin  does  not  coagu- 
late firmly ;  the  albuminous  constituent  differs  from  true 
albumen  in  not  being  coagulable  by  heat  or  nitric  acid,  and  in 
the  ease  with  which  it  passes  through  animal  membranes.  It 
appears  to  be  the  same  as  the  albuminous  substance  which 
occurs  in  blood  in  Bright's  disease  and  in  albuminuria,  and  to 
be  the  first  stage  of  what  is  generally  transformed  in  its  further 
progress  along  the  veins  into  true  albumen.  Malhe  has  named 
it  albuminose.  The  fibrin  is  probably  also  modified  into  that 
form  which  gives  a  firm  clot.  Soon  after  the  meal  has  been 
digested,  the  blood  of  the  mesenteric  vein  gradually  resumes  the 
character  which  appertains  to  it  generally  in  the  venous  system. 
In  the  blood  of  the  spleen  the  red  corpuscles  are  diminished  in 
number,  the  albumen  is  much  increased,  and  the  fibrin  still 
more  so.  The  last  sometimes  reaches  11  parts  in  1000,  or  far 
more  than  in  any  other  portion  of  the  blood.  This  blood  is  also 
remarkable  for  the  extraordinary  number  of  white  or  colourless 
corpuscles  which  it  contains.  The  blood  of  the  renal  veins  contains 
less  water  and  less  urea  than  that  of  the  renal  arteries,  these  sub- 
stances having  been  separated  from  the  system  in  the  passage  of 
the  blood  through  the  kidneys.  Professor  Lehmann  has  pointed 
out  the  principal  differences  in  the  blood  of  the  portal  and 
hepatic  veins.  The  latter,  he  says,  "  is  far  the  poorer  in  water  ; 
so  that,  assuming  the  solid  constituents  of  the  blood  to  be  equal 
in  both  kinds  of  blood,  the  quantity  of  water  in  the  blood  of  the 
portal  veins  is  to  that  in  the  blood  of  the  hepatic  veins  as  4  :  3 
during  digestion  and  when  not  much  drink  has  been  taken,  and 
sometimes  as  much  as  12  to  5  after  digestion  has  been  fully 
accomplished.  The  blood  of  the  hepatic  veins  either  does  not 
coagulate  at  all,  or  the  clot  is  bulky  and  readily  breaks  down. 
"Whilst  34  parts  of  serum  are  separated  from  100  parts  of  portal 
blood,  only  15  parts  are  separated  from  100  parts  of  the  blood  of 
the  hepatic  veins.  The  blood  of  the  hepatic  veins  is  far  richer  in 
blood-cells,  both  coloured  and  colourless,  than  that  of  the  portal 
veins  ;  the  colourless  corpuscles  occur  in  the  most  varied  shapes 
and  sizes.  Hirt  estimated  that  the  proportion  of  the  colourless 
to  the  red  corpuscles  was,  in  the  portal  venous  blood  as  1  :  524 ; 
in  the  hepatic,  as  1  : 136;  the  coloured  are  seen  in  heaps  of  a 
distinct  violet  colour,  and  their  cell-walls  are  less  readily 
destroyed  by  water  than  are  those  of  the  blood  of  most  other 
vessels.  The  cells  in  the  blood  of  the  hepatic  veins  are  poorer 
in  fats  and  in  salts,  and  especially  in  hsematine,  or  at  least  iron, 
but  somewhat  richer  in  extractive  matters.  Their  specific 
gravity  is  higher  than  that  of  the  cells  of  the  portal  veins,  not- 
withstanding the  diminished  quantity  of  iron.  The  plasma  of 
the  blood  of  the  hepatic  veins  is  far  denser  than  that  of  the  blood 
of  the  portal  veins,  for  it  contains  a  much  larger  amount  of  solid 
constituents  generally,  although  little  or  no  fibrin  is  to  be  found 
in  it.  If  we  compare  the  solid  constituents  of  the  serum  of  both 
kinds  of  blood,  we  find  less  albumen  and  fat,  and  far  less  salts, 
in  the  blood  of  the  hepatic  veins,  while  the  quantity  of  extractive 
matter,  including  sugar,  is  perceptibly  augmented."  (Carpenter). 

(Gulliver,  G.,  Proceedings  of  the  Zoological  Society,  1862,  pp. 
91 — 103  ;  Dr.  Carpenter,  Principles  of  Human  Physiology,  6th 
edition;  "Watts,  Dictionary  of  Chemistry,  art.  Blood;  Natural 
History  Review  for  1864,  pp.  156 — 187.) 

BOGS  [E.  C.  vol.  i.  cols.  528—532].  These  remarkable  accu- 
mulations of  vegetable  matter  are  of  various  kinds,  and  have 
originated  in  various  ways,  as  will  be  presently  described. 
Their  history  throws  much  light  upon  a  particular  period  of 
geological  time  when,  as  it  would  seem,  a  striking  change  took 
place  in  the  climate  of  many  parts  of  the  world,  whereby  the 
old  forests  were  completely  destroyed  and  their  places  occupied 
by  marshes,  lakes,  and  bogs.  Their  description  also  has  its 
interest,  since  it  enables  us  to  understand  what  were  probably 
the  conditions  which  superinduced  the  formation  of  coal  in  the 
far-distant  carboniferous  epoch.  So  similar,  indeed,  are  bogs  or 
peat-beds  to  seams  of  coal,  and  so  characteristic  are  peat  bogs  of 
the  recent  period  of  the  geologists,  that  this  period  might  be 
regarded  as  a  second  carboniferous  epoch. 

Peat,  or  the  substance  formed  in  bogs,  is  the  product  remaining 
after  the  slow  decay  of  vegetable  matter ;  but  as  such  matter 
will  give  rise  to  other  products  by  decay,  it  will  be  desirable  to 
give  a  general  outline  of  what  becomes  of  dead  plants  under 
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certain  conditions.  Plants  are  mainly  formed  from  a  few  ele- 
ments— namely,  carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
and  phosphorus.  These  are  obtained  for  the  most  part  from 
carbonic  acid,  water,  ammonia,  and  sulphuretted  hydrogen,  and 
are  built  up  into  the  compounds  of  the  plants  by  processes 
which  effect  the  gradual  partial  elimination  of  the  water  and 
oxygen.  In  addition  to  these  there  are  other  compounds,  con- 
sisting principally  of  silica  and  alkaline  salts.  The  former 
group  of  compounds  are  entirely  volatilized  under  the  influence 
of  heat,  while  the  latter  remain  behind  to  form  the  ash,  and 
hence  the  parts  of  a  plant  are  roughly  distinguished  into  those 
which  are  volatile,  and  those  which  are  fixed.  And  in  the  study 
of  peat  bogs  it  is  convenient  to  classify  plants  into  those  which 
contain  nitrogen,  and  those  which  do  not  contain  that  element. 
The  former  are  readily  distinguished  by  giving  either  a  faint 
odour  like  burnt  potatoes,  or  none  at  all,  when  heated  ;  while 
the  latter  emit  the  odour  of  burnt  bones  or  feathers  when 
similarly  treated;  and  if  decomposed,  the  nitrogenous  com- 
pounds stink  like  rotten  eggs  if  sulphur  originally  entered  into 
their  composition,  and  like  rotting  fish  if  phosphorus  was  one  of 
their  ingredients.  For  our  purpose,  however,  the  principal  dis- 
tinctive point  is  the  presence  or  absence  of  nitrogen.  When  the 
plant  dies  it  is  converted  more  or  less  completely  into  gases  and 
vapours,  such  as  carbonic  acid,  water,  ammonia,  sulphuretted 
hydrogen,  and  phosphuretted  hydrogen.  The  extent  to  -which 
the  conversion  is  carried  depends  partly  upon  external  circum- 
stances, and  partly  upon  the  original  constitution  and  com- 
position of  the  plant.  Under  one  set  of  circumstances,  such  as 
a  dry  air,  warm  temperature,  and  a  composition  rich  in  nitrogen, 
the  plant  is  almost  entirely  volatilized,  and  leaves  little  to  repre- 
sent it  but  the  ashes  or  so-called  inorganic  parts  ;  whereas  under 
the  opposite  set  of  conditions,  such  as  immersion  in  water,  a 
cool  or  cold  temperature,  and  a  composition  free  from  nitrogen, 
a  large  proportion  of  the  carbon,  hydrogen,  and  oxygen  remains 
behind  in  a  form  which  is  stable  under  ordinary  circumstances, 
and  which  has  the  inorganic  parts  mixed  with  it.  In  the  former  case 
the  resulting  product  is  almost  entirely  free  from  carbon,  while 
in  the  latter  it  is  highly  carbonaceous.  These  two  extremes  are 
connected  by  intermediate  gradations,  which  may  contain  from 
one  to  forty  or  fifty  per  cent,  of  carbon.  Peat  represents  the  most 
highly  carbonaceous  products.  The  compounds  which  are 
formed  under  these  circumstances  are  too  numerous  to  be  even 
enumerated,  but,  according  to  Senft,  the  principal  are  humin, 
which  is  developed  when  the  plant  decomposes  under  the  in- 
fluence of  a  free  supply  of  air;  ulmin,  which  is  formed  when  the 
supply  of  air  is  restricted  ;  and  gein,  which  originates  when  the 
air  is  excluded.  These  in  their  turn  are  readily  converted  into 
ulmic,  humic,  and  geic  acids,  which  unite  with  the  alkalies  to 
form  numerous  salts.  By  oxidation  the  humic  and  geic  acids 
are  developed  into  crenic  and  apocrenic  acids,  and  these  also 
form  salts  with  the  alkalies. 

The  changes  which  the  plants  undergo  after  death  are  gene- 
rally similar,  and  take  place  for  the  most  part  in  the  same  order. 
During  their  period  of  growth  they  gradually  accumulate  a 
covering  or  lining  on  the  inner  side  of  the  walls  of  their  cells, 
and  after  a  time  this  becomes  so  thick  as  to  hinder  the  free 
transpiration  of  oxygen  and  aqueous  vapour  from  the  inside  to 
the  outside  of  the  cell.  At  this  stage  the  plant  generally  begins 
to  decompose,  the  contents  of  the  cell  disappearing  first,  next 
the  cell  membrane,  and  lastly  the  spiral  fibres.  The  retention 
of  the  oxygen  sets  up  a  process  of  fermentation,  especially  in  the 
nitrogenous  compounds,  and  the  products  which  are  developed 
are  ammonia,  sulphuretted  hydrogen,  and  phosphuretted  hy- 
drogen. -The  ammonia  in  its  turn  acts  as  a  ferment  on  the  non- 
nitrogenous  compounds,  such  as  the  sugars  and  starches,  which 
are  converted  into  the  various  acids  generally  yielded  by  decay- 
ing vegetable  matters.  These  acids  unite  with  the  ammonia. 
In  course  of  time  the  cells  become  so  distended  with  the  pro- 
ducts of  decomposition  that  their  walls  burst,  and  the  various 
gaseous  compounds  escape.  The  circumstances  under  which 
further  chemical  changes  are  now  carried  on  are  quite  different, 
and  a  larger  proportion  of  the  vegetable  matter  which  still 
remains  unaltered  is  converted  into  the  humic  and  allied  acids, 
and  carbonic  acid,  while  the  soluble  compounds  are  more 
readily  dissolved  and  carried  away.  The  final  result  is  that  the 
cells  are  almost  entirely  deprived  of  their  contents,  and  have 
lost  their  originally  green  colour.  The  next  stage  consists  of 
the  decomposition  of  the  cell  membrane,  which  proceeds  more 
or  less  rapidly  according  as  it  is  or  is  not  combined  with  feebly 
soluble  lime  salts,  silicates,  and  resinous  matters,  and  according 
to  the  strength  of  the  vegetable  acid  solutions  in  which  it  is 
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immersed.  By  the  evolution  of  oxygen,  water,  and  carbonic 
acid,  there  results  a  mass  which  contains  a  large  proportion  of 
carbon,  a  little  hydrogen,  and  a  little  oxygen,  which  is  generally 
a  yellow  brown  ulmin,  but  this  is  frequently  afterwards  converted 
by  oxidation  into  the  light  brown  hurnin.  At  this  stage  the 
vegetable  matter  is  mainly  a  mixture  of  ulmin,  humin,  and 
spiral  fibres.  The  last  stage  is  much  assisted  by  the  combined 
action  of  frost  and  moisture.  The  frost  breaks  up  the  fibres, 
and  the  black  mould-like  substance  greedily  absorbs  water  and 
becomes  so  water-logged  as  to  sink  to  the  bottom  of  the  pool  in 
which  it  may  be.  Here  it  is  subjected  to  pressure,  rxndergoes 
a  slow  carbonization,  becomes  permeated  with  bituminous  and 
resinous  substances,  and  ultimately  becomes  what  is  known  as 
peat.  The  rate  at  which  the  process  proceeds,  and  the  character 
of  the  resulting  'products,  are  more  or  less  modified  by  the  cha- 
racter of  the  original  plant  mass.  The  character  of  the  season 
also  has  an  important  modifying  influence  :  for  humus  results 
when  the  summers  are  hot,  dry,  and  long,  and  the  winters  yield 
but  little  snow  and  frost ;  while  peat  thrives  best  when  the 
summers  are  moist  and  the  winters  are  severe,  that  is,  those  in 
which  frosts  and  snowstorms  are  prevalent.  The  extent  to 
which  the  ground  is  wooded  also  has  an  influence,  for  peat  will 
flourish  under  the  shades  or  amidst  the  damp  airs  of  forests, 
whereas  if  those  forests  were  destroyed  it  would  grow  less 
rapidly,  or  perhaps  even  cease  to  grow  at  all.  Senft  recognizes 
ten  different  kinds  of  peat,  five  of  which  he  groups  together 
under  the  appellation  of  felty  peat  (Fiktorf),  in  which  the  vege- 
table fibres  are  still  distinguishable  ;  while  five  are  grouped  toge- 
ther under  the  term  peat  proper,  or  peat-coal  (Torfkohle). 
Minute  descriptions  and  analyses  are  given  of  all  these  in  the 
work  cited  below.  Indeed  Senft's  labours  are  an  invaluable 
assistance  in  all  matters  connected  with  bogs  and  peat. 

Observers  have  recognized  several  different  kinds  of  peat  bogs, 
dependent  on  variations  in  locality,  altitude,  humidity,  &c. ;  but 
these  may  be  conveniently  classed  in  two  groups,  viz.,  those 
which  grow  on  moist  ground,  generally  in  elevated  positions ; 
and  those  which  form  in  lakes  or  large  bodies  of  still,  but  not 
stagnant,  waters.  These  groups  are  generally  recognized  by 
writers,  but  each  author  has  his  own  names  for  them.  Lesque- 
rcux  calls  them  immersed  and  emerged  bogs.  The  immersed 
bogs  are  generally  met  with  in  the  lowlands,  wherever  the  tem- 
perature is  sufficiently  cool,  and  where  the  water  collects  in 
shallow  depressions.  In  the  pools  and  lakes  various  species  of 
Equisetum,  Carex,  and  Arundo  flourish,  form  a  dense  vege- 
tative growth  round  their  margins,  and  on  decaying  form  a  layer 
of  peat.  Peat,  however,  is  only  formed  so  long  as  the  water  is 
clear  and  still ;  and  if  a  sudden  inundation  occur,  giving  rise  to 
strong  currents,  together  with  deposits  of  sand  and  clay,  the 
process  is  stopped  until  tranquillity  is  restored.  Hence  peat  does 
not  occur  in  flowing  rivers,  and  when  it  originates  in  river 
bottoms  it  is  due  to  the  river  having  become  so  low  as  to  consist  of 
a  series  of  pools  connected  by  small  rivulets  of  water.  Peat,  more- 
over, is  only  met  with  on  soils  which  are  impermeable  to  water. 
From  these  causes  the  peat  bogs  appear  to  be  somewhat  indis- 
criminately distributed.  For  of  two  contiguous  river  valleys 
one  may  contain  peat  begs  and  the  other  be  free  from  them, 
although  the  climate  may  be  apparently  identical.  Thus,  for 
example,  peat  occurs  in  the  valley  of  the  Somme,  which  flows 
over  an  argillaceous  bottom,  and  is  seldom  flooded  to  any  very 
great  extent,  while  this  substance  is  absent  from  the  valley  oi 
the  Seine,  in  which  the  river  flows  over  a  sandy  bottom. 
There  are  a  few  instances  in  which  peat  has  been  formed  on 
sand,  but  such  cases  have  proved  to  be  exceptions  in  appear- 
ance only,  for  the  sand  has  been  a  thin  layer  only,  and  has  been 
immediately  underlain  by  clay.  A  large  proportion  of  the  peat 
of  England,  Ireland,  North  France,  North  Germany,  and  the 
countries  which  surround  the  Baltic,  originated  in  immersed 
bogs.  The  Irish  bogs  are  described  by  Mr.  Moore  as  red,  brown, 
black,  and  mountain  bogs,  but  the  great  proportion  of  them 
belongs  to  what  he  calls  the  red  bogs.  The  colour  is  due  to  the 
abundance  of  oxides  of  iron,  a  feature  which  may  be  regarded  as 
accidental  and  of  minor  importance.  They  have,  probably,  been 
formed  in  extensive  sheets  of  water  in  the  midst  of  forests.  Their 
central  portions  are  almost  entirely  composed  of  the  remains  of 
such  plants  as  Narthecium  ossifragum,  Eleocharis  cmspitosa,  Carex 
stellulata,  Schaznus  nigricans,  Erica  tetralix,  and  Myrica  Gale.  In 
the  interspaces  left  by  these,  such  genera  as  Sphagnum,  &c,  flou- 
rish, while  the  higher  and  drier  tufts  are  occupied-by  Menyanthes 
trifoliata,  Comarum  palustre,  and  Eriophorum  angustifolium. 
Sphagnum  forms  the  great  bulk  of  the  bog  ;  but  Mr.  Moore  says 
its  growth  is  favoured  by  the  presence  of  the  other  plants. 


A  general  feature  of  this  class  of  bogs  is  the  absence  or  rarity 
of  the  remains  of  trees. 

The  emerged  or  mountain  bogs  do  not  grow  in  water,  but  in 
moist  places,  and  sometimes  even  on  the  slopes  of  hills.  The 
peat  forming  them  is  strongly  absorbent  of  moisture,  so  that 
they  are  frequently  underlain  by  a  thin  sheet  of  water,  which, 
on  the  occurrence  of  heavy  showers  of  rain,  is  so  increased  in 
bulk  that  the  bogs  burst  and  flow  to  lower  levels.  This  kind  of 
peat  frequently  contains  buried  trees,  the  species  of  which  vary 
at  different  levels,  although  not  always  in  the  same  order  in 
contiguous  countries.  The  genus  Sphagnum  also  enters  largely 
into  this  description  of  bog,  but  in  some  places  this  genus  is 
replaced  by  others.  Thus  in  Ireland,  according  to  Mr.  Moore, 
the  more  elevated  mountain  bogs  are  chiefly  formed  by  the  grey 
moss  Tliacomitrum  lanuginosum,  while  Sphagnums  are  rare.  And 
Darwin  long  ago  noticed  that  the  peat  of  the  Falkland  Islands 
and  other  parts  of  South  America  is  mainly  composed  of  Astelia 
pumilum  and  Donatia  magellanica.  The  flora  of  the  bogs  of 
Europe  is  composed  of  species  belonging  to  widely  separated 
families.  There  are  upwards  of  50  species  of  non-flowering  or 
cryptogamous  plants,  amongst  which  are  35  species  of  mosses, 
while  there  are  also  representatives  of  the  Hepaticce,  Conferva", 
ferns,  and  horse  tails.  The  monocotyledons  are  36  in  number, 
and  the  dicotyledons  21 ;  but  none  of  the  last  forms  any  large 
proportion  of  the  peat.  The  general  character  of  the  flora  is 
the  same  in  Europe,  Asia,  and  America.  There  are  a  few  species 
in  the  north  of  Europe  which  are  rare  or  absent  in  the  bogs  of 
the  south.  The  Paludella  squarrosa  is  rare  in  the  bogs  of  the 
Jura  mountains,  but  plentiful  in  districts  farther  north.  A 
similar  remark  especially  applies  to  Splachnum.  The  Erica 
vulgaris  of  the  Jura  bogs  is  represented  by  E.  tetralix  in  more 
northern  bogs ;  while  Arbutus  uva-ursi  and  Empetrum  nigrum, 
which  are  bog  plants  in  the  north,  have  only  been  met  with  in 
the  Jura  mountains  at  elevations  above  that  at  which  peat  will 
grow.  The  floras  of  the  bogs  of  Europe  and  North  America  are 
generally  similar,  and  indeed  a  large  proportion  of  the  species 
are  identical.  This  will  be  seen  from  the  following  list  given  by 
Leo  Lesquereux,  in  which  the  species  common  to  both  continents 
are  marked  with  a  star.  In  North  America  the  peat  is  mainly 
formed  by  : — 

*  Sphagnum  cymbifolium.  Elir. 

*  S.  squarrosum.    W.  &  M. 

*  S.  recurvum.  Ehr. 

*  S.  cuspidatum.  Ehr. 

*  S.  compactum.  Bred. 

*  S.  contortum.  Schultz. 

*  Dicranium  Schraderi.    W.  &  M. 

*  D.  palustre.    Br.  &  Sch. 

*  Meesia  longiseta.  Hed. 

*  M.  tristicha.    Br.  &  Sch. 

*  Aulacomnium  palustre. 

*  Hypnum  trifarium. 

*  H.  stramineum.  Dick. 

*  H.  nitens.  Hedw. 

*  H.  cordifolium.  Hedw. 

*  H.  stellatum.  S. 

*  H.  fluitans.  S. 

*  H.  aduncum.  S. 

*  H.  scorpioides.  S. 
H.  paludorum.  F. 


Of  these  all  but  the  last  abound  in  European  bogs.  The 
following  species  grow  in  the  bogs  of  both  continents,  but  do 
not  contribute  materially  to  the  formation  of  peat. 

*  Splachnum  ampullaceum.  S. 

*  Polytrichum  gracile. 

*  Dicranium  cerviculatum.  lied. 

*  Hypnum  cuspidatum.  S. 

*  H.  pratense.  Koch. 

*  H.  nlicinum.  S. 


The  ferns  found  in  the  American  marshes  include : — 

"Woodwardia  Yirginioa.  Willd. 

*  Dryopteris  thelypteris.  Adans. 
D.  noveboracensia.  Adans. 

*  D.  cristata.  Adans. 
Osmunda  spectabilis.  Willd. 
0.  Claytoniana.  S. 

0.  cinnamomea.  S. 

*  Ophioglossum  vulgatum.  S. 

*  Lycopodium  inundatum.  S. 

*  L.  clavatum. 
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The  grasses  found  in  the  American  marshes  are : — 

Narthccium  Ainericanum. 

*  Junous  effusus.  L. 

*  J.  maritimus.  L. 

*  J.  acuminatus.  Mich. 
J.  molitaris.  Bigel. 

*  J.  stygius.  L. 

*  J.  bufonius.  L. 

Xiris  bulbosus.  Kunth. 

*  Eleocharis  palustris.    B.  Brown. 

*  Scirptis  caespitosus.  L. 

*  S.  pungens.  Vahl. 
S.  Torreyi.  Oln. 

*  S.  lacustris.  L. 

*  Eriophorum  alpinum.  L. 

*  E.  vaginatum.  L. 

*  E.  gracile.  Koch. 

*  Bh)  nehosporon  alba.  Vahl. 

B.  capillacea.  Torrey. 
Cladium  maris-cordis.  Torrey. 

*  Carex  dioica.  L. 

*  C.  pauciflora.  Light. 

C.  polytrickoides.  Muhl. 

*  C.  teretiuscula.  Good. 

*  C.  paniculata.  L. 

*  C.  chordorhiza.  Ehrh. 

*  C.  gracilis.  Ehrh. 
C.  trispina.  Der. 

*  C.  stellulata.  Good. 

*  C.  limosa.  S. 

C.  irregula.  Smith. 

*  C.  Buxbaumii.  Wahl. 

*  C.  filiformis.  L. 

C.  lanuginosa.  Mich. 
C.  follieulata.  L. 
Leersia  oryxoides.  Smith. 
L.  virginica.  Willd. 
Glyceria  Canadensis.  Trim. 
G.  nervata.  Trim. 
G.  aquatica.  Smith. 

*  G.  fluitans.   E.  Brown. 

*  Phragmites  communis.  Trim. 

There  may  also  be  found  in  the  American  marshes  and  bogs : — 

*  Typha  latifolia. 

*  T.  angustifolia. 

*  Abies  alba  nucha?. 
Larix  Americana.  Mich. 
Taxodium  distichum. 
Nymphsea  odorata. 

*  Nuphar  lutea.  Smith. 
Sarracenia  purpurea.  S. 

*  Viola  palustris.  S. 

*  Drosera  rotundifolia.  S. 

*  D.  longifolia.  S. 

*  Parnassia  palustris.  S. 
Sanguisorba  Canadensis.  S. 

*  Comarum  palustre.  S. 

*  Vaccinium  oxycoccos.  S. 
V.  macrocarpum. 

*  Cbirogerus  hispidula.  Torr. 

*  Andromeda  polifolia.  S. 

*  Veronica  scutellata.  S. 

*  Scutellaria  galericulata.  S. 

*  Calla  palustris. 

*  Scheuchzeria  palustris.  S. 

The  greatest  difference  is  presented  by  the  orchids,  of  which 
70  per  cent,  only  are  common  to  the  two  continents. 

The  peat  bogs  are  mainly  developed  in  the  temperate  and 
subtemperate  zones ;  and  their  abundance  and  rate  of  growth  is 
chiefly  regulated  by  the  temperature  and  humidity.  If  two 
places  have  the  same  mean  annual  temperature,  that  which  has 
the  moister  climate  will  be  the  more  favourable  locality.  Peat 
bogs  are  almost  unknown  to  the  south  of  the  45th  degree  of 
north  latitude  in  Europe,  and  in  the  more  southern  localities,  as 
in  the  Pyrenees  and  central  France,  and  many  parts  of  Germany, 
they  are  most  abundant  at  considerable  elevations.  But  they 
disappear  at  a  certain  height,  which  in  the  Alps  is  about  6000 
or  7000  feet.  In  the  southern  hemisphere  the  limit  is  in  a 
corresponding  latitude,  peat  being  unknown,  or  at  any  rate  very 
rare,  to  the  north  of  45°  S.  lat.  Peat  bogs  are  absent  in  both 
the  arctic  and  antarctic  circles.  According  to  Lesquereux,  the 
most  favourable  temperature  for  the  immersed  bogs  is  where  the 
mean  of  the  year  is  between  43°  and  46°  P.,  which  is  said  to  be 
the  temperature  of  the  places  where  peat  is  most  abundant,  such 
as  Ireland  aud  the  high  Jura  valleys  in  the  northern  hemis- 
phere, and  the  Falkland  Islands  in  the  southern  hemisphere. 
The  emerged  bogs  flourish  best  where  the  mean  annual  tempera- 
ture varies  from  40°  to  46°,  and  are  of  rare  occurrence  where  the 


mean  is  as  high  as  50°.  The  mountains  and  valleys  of  Ireland, 
the  chains  of  central  Europe,  the  Cevennes,  the  Vosges,  the 
Jura,  the  Black  Forest,  the  Hartz,  and  the  Alps,  are  the  prin- 
cipal European  localities  for  this  kind  of  bog.  We  believe, 
however,  the  mean  temperature  most  favourable  for  peat  bogs  is 
somewhat  lower  than  stated  by  Lesquereux,  for  although  the 
localities  mentioned  may  now  have  the  temperatures  named,  and 
may  have  the  greatest  thickness  of  peat,  yet  there  are  reasons 
for  believing  that  the  growth  of  peat  is  much  slower  now  than 
formerly,  and  that  in  some  places  it  has  almost,  if  not  quite, 
ceased,  even  in  places  as  far  north  as  the  53rd  or  54th  degree  of 
north  latitude.  The  change,  however,  seems  to  have  been  more 
dependent  upon  the  general  humidity  than  upon  the  tempera- 
ture. But  not  only  has  the  peat  ceased  growth  in  many  parts  of 
its  more  southern  extension,  but,  as  will  be  presently  shown,  it  is 
actually  decaying  away.  Moreover,  there  can  be  very  little 
doubt  in  the  case  of  emerged  bogs,  that  there  were  times  when 
a  large  proportion  of  the  peat  was  forming  far  more  rapidly  than 
it  does  now.  This  question  as  to  how  fast  peat  grows  has 
acquired  considerable  importance  since  it  has  been  made  the 
basis  of  calculations  as  to  the  antiquity  of  prehistoric  relics. 
Under  Man,  E.  C.  S.,  a  case  is  cited  in  which  36,000  years  is 
the  time  allowed  for  the  growth  of  30  feet  of  peat  in  the  valley 
of  the  Somme.  The  calculation  is  based  upon  the  assumption 
that  the  peat  of  that  valley  has  been  growing  as  fast  since  the 
time  of  the  Romans  as  it  did  before.  We  do  not  assert  that  the 
assumption  is  false,  but  we  have  seen  no  proof  that  it  is  con- 
sistent with  truth,  and  there  are  circumstances  which  indicate 
that  we  ought  to  pause  before  making  it  the  basis  of  any  impor- 
tant conclusions.  This  caution  is  the  more  especially  necessary 
since  there  are  strong  grounds  for  believing  that  the  reign  of 
peat  in  Western  Europe  has  long  been  on  the  wane,  and  that  the 
present  rate  of  the  growth  of  peat  does  not  represent  its  average 
rate  in  past  times.  The  truth  seems  to  be  that  the  Somme  peat 
is  now  scarcely  growing  at  all ;  that  there  are  localities  where 
peat  is  now  growing  much  faster ;  and  that  in  former  times  its 
growth  was  more  rapid  than  now.  But,  after  all,  the  rate  of 
growth  depends  so  much  upon  circumstances  which  are  ever 
varying,  that  no  conclusions  should  be  accepted  if  based  upon 
rigid  calculations,  unless  they  harmonize  with  what  is  known 
from  other  sources.  The  lacustrine  peat  probably  grows  more 
slowly  on  the  average  than  mountain  peat,  while  its  rate  will  be 
less  influenced  by  variations  in  the  humidity  of  the  atmosphere. 
Lesquereux  thinks  the  peat  during  the  first  part  of  its  existence 
rarely  grew  less  than  25  inches  in  a  century,  and  that  it  may 
have  at  times  attained  a  rate  of  50  inches  in  the  same  space  of 
time.  The  peat  of  the  Somme,  according  to  the  same  authority, 
probably  grew  at  the  rate  of  11  feet  in  a  century,  or  nearly  an 
inch  and  a  half  in  a  year.  The  peat  of  the  Swiss  bogs  grows  at 
the  rate  of  two  inches  per  year,  but  this  is  afterwards  reduced 
to  one  inch  by  compression.  That  even  the  greatest  of  these 
rates  is  not  exceptional  or  beyond  the  bounds  of  probability  is 
shown  by  the  observations  of  other  persons.  De  Luc  says  he 
saw  peat  grow  6  feet  in  30  years ;  Hoffman  reports  an  increase 
of  8  feet  in  50  years ;  and  other  illustrations  of  the  same  kind 
might  be  cited ;  but  in  most  of  them  the  observations  are  made 
upon  the  rate  at  which  holes  in  peat  have  been  filled, up,  which, 
however,  is  not  the  same  thing  as  the  natural  upward  growth  of 
a  bog ;  and  hence  these  observations  are  not  to  be  relied  upon 
except  in  showing  how  fast  holes  may  be  filled  up.  But  we  are 
not  entirely  without  some  means  of  forming  a  rough  estimate  of 
the  rate  of  growth  of  the  earlier  layers  or  bands  of  peat.  As 
has  been  already  stated  they  contain  trunks  of  trees.  Some  of 
them  are  three  or  four  feet  in  diameter.  If  a  trunk  of  this  size  is 
now  exposed  on  the  ground,  it  will  rot  away  after  the  lapse  of  a 
certain  number  of  years,  depending  upon  the  kind  of  wood. 
Under  ordinary  circumstances  this  process  would  occupy  from 
twenty  to  forty  years,  assuming  of  course  it  simply  decayed 
away.  If  it  was  attacked  by  larvae  it  would  crumble  down 
in  perhaps  four  or  five  years.  If  the  peat  bog  period  was, 
as  we  believe,  a  period  of  great  moisture,  this  would  in  some 
circumstances  have  retarded  the  decay  of  the  trunk,  and  at 
the  same  time  hastened  the  growth  of  the  peat.  Are  any 
illustrations  on  record  to  show  whether  modern  peat  bogs 
are  able  to  bury  trunks,  and  if  so,  the  time  they  have  taken 
to  do  it?  Two  illustrations,  but  not  very  apt  ones,  occur 
to  us.  When  the  wood  of  Drivrnlanrig  was  overturned  in 
1756,  the  trees  were  left  on  the  ground.  No  peat  moss  was 
formed,  but  the  trees  rotted  away  into  a  vegetable  mould. 
In  the  Swiss  bogs,  however,  small  trunks  which  have  fallen 
on  the  surface  of  the  peat  are  buried  in  about  three  years. 
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There  are  thousands  of  trees  in  the  old  bogs,  and  they  present 
all  stages  of  decay.  Many  of  them  have  lost  their  upper  third 
or  upper  half,  showing  that  decay  had  attacked  the  wood  before 
the  peat  could  cover  it ;  but  there  are  also  many  instances  of 
logs  which  present  but  few  signs  of  decay.  Here  we  are 
alluding  more  particularly  to  mountain  or  emerged  bogs, 
since  sound  logs  form  a  large  proportion  of  the  whole 
number  found  in  lacustrine  bogs ;  a  circumstance  due  to  their 
immersion  in  water  retarding  their  decay.  In  Porlock  Bay 
there  are  examples  of  trunks  embedded  in  peat,  which  trunks 
originally  fell  on  a  firm  surface,  and  were  probably  freely 
exposed  to  the  air.  These  facts  show  that  three  or  four 
feet  of  peat  may  accumulate  before  a  tree  has  had  time  to 
decay.  If  we  assign  fifty  years  as  the  time  required  for  such 
decay,  and  probably  it  was  very  much  less,  then  it  would  seem 
the  peat  may  have  grown  at  the  rate  of  8  feet  per  century  when 
in  its  most  flourishing  condition.  The  peat  of  the  Somme 
valley  contains  tree  trunks,  but  surely  they  would  not  have 
remained  undecayed  for  thousands  of  years,  a  supposition  which 
is  required  if  Boucher  de  Perthes'  estimate  of  1  inch  per  century  is 
to  be  accepted  ?  Lesquereux's  estimate  of  11  feet  per  century  seems 
to  be  more  in  accordance  with  truth.  But  it  may  be  asked  why 
should  Boucher  de  Perthes'  estimate  be  refused  if  the  number 
of  inches  of  growth  of  the  peat  since  the  time  of  the  Romans, 
when  divided  by  the  number  of  years  which  have  elapsed, 
indicates  a  rate  of  1  inch  per  century  1  The  reply  has  already 
been  given  in  part.  But  it  may  be  further  added,  that  it  has  to 
be  ascertained  whether  the  climate  was  the  same  then  as  now. 
If  it  was  colder,  or  moister,  or  if  the  country  was  more  woody, 
the  growth  of  the  peat  would  have  been  accelerated.  That 
North  France  may  have  been  both  colder  and  moister  is 
rendered  not  improbable  by  what  we  know  of  Scotland  and  the 
general  climatal  changes  which  have  occurred  since  the  later 
part  of  the  post-pliocene  period  ;  and  we  know  that  the  country 
was  formerly  better  wooded.  The  following  remarks  on  the 
peat  mosses  of  Scotland  are  mostly  stated  on  the  authority  of 
Mr.  Geikie,  and  they  may  be  taken  as  applicable  to  the 
peat  mosses  of  other  countries.  As  is  well  known,  Scotland  is 
almost  devoid  of  any  natural  forests  ;  and  it  is  also  known  that 
many  of  those  which  are  described  in  the  ancient  records  have 
since  disappeared.  The  peat  mosses  of  the  higher  grounds  are 
almost  universally  situated  on  the  sites  of  ancient  forests,  as 
is  shown  by  the  stools  of  the  trees  remaining  in  situ.  The 
trees  include  such  species  as  the  oak,  pine,  birch,  alder,  hazel, 
willow,  ash,  juniper,  and  others.  Not  only  do  they  occur  where 
trees  of  the  same  kind  might  stiU  grow,  but  some  of  the  species, 
such  as  the  pine,  occur  at  elevations  considerably  above  the  height 
to  which  they  now  attain  ;  while  others,  such  as  the  oak,  grew 
on  places  which  are  now  beneath  the  sea-level.  These  oaks 
were  as  large  as  the  finest  specimens  in  existence,  whereas  at  the 
present  time  the  oak  will  scarcely  grow  near  the  sea-shore,  and 
if  individuals  do  obtain  a  footing,  they  are  stunted  in  growth. 
The  old  woods  evidently  extended  to  greater  altitudes  than  trees 
of  any  size  will  grow  now,  and  they  flourished  over  a  wider 
superficial  area  than  the  present  limits  of  Scotland.  The  old 
oaks  certainly  did  not  grow  in  the  sea,  so  that  the  land  must 
have  been  sufficiently  elevated  to  raise  the  sites  of  the  sub- 
marine forests  above  the  level  of  the  sea.  But  a  still  further 
elevation  seems  required,  since  it  is  only  at  some  distance  from 
the  sea  that  oaks  will  attain  their  largest  dimensions.  When  we 
examine  the  abundant  evidence  of  forests  having  formerly  over- 
grown the  length  and  breadth  of  the  land,  and  even  a  portion  of 
what  is  now  the  sea-bottom,  in  the  period  immediately  prior  to 
the  general  growth  of  peat,  and  comjDare  it  with  the  present  con- 
dition of  things,  one  can  hardly  realise  the  immense  difference. 
As  Geikie  remarks,  "  the  Hebrides  once  had  their  groves  of  oak 
and  pine  ;  the  bleak  Orcades  and  sterile  Zetland  once  afforded 
them  a  genial  soil ;  the  bare  flats  of  Caithness,  the  storm-swept 
valleys  of  the  Western  Islands,  the  desolate  nioory  tracts  of 
Perthshire  and  the  north-eastern  tracts,  the  peaty  uplands  of 
Peebleshire  and  the  borders,  and  the  wilds  of  Carrick  and 
Galloway,  have  each  their  relics  of  by-gone  forests."  The 
former  extension  of  the  forests  over  the  present  sea-bottom  is 
not  special  to  Scotland,  but  it  is  a  general  feature  of  North- 
Western  Europe.  All  round  the  English,  Welsh,  Irish,  French, 
and  German  shores  there  are  innumerable  examples  of  sub- 
marine forest  beds,  and  the  great  majority  of  them  lie  beneatli 
a  covering  of  peat.  So  constant  is  this  connection-  between  the 
destroyed  forests  and  the  subsequent  growth  of  peat  that  the 
mind  immediately  infers  some  intimate  relation  between  the 
two  phenomena.    Some  persons  have  said  that  the  falling  of 
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the  trees  has  interfered  with  the  drainage,  and  thereby  superin- 
duced the  growth  of  the  peat.  Admitting  that  a  few  fallen 
trees  will  intercept  the  drainage  sufficiently  to  bring  about  the 
conditions  favourable  for  the  growth  of  the  peat,  this  will  only 
explain  a  very  small  portion  of  the  phenomena.  For,  under 
such  circumstances,  we  should  expect  the  defect  in  one  part  of 
the  forest  would  again  be  covered  with  trees  before  any  large 
portion  of  the  forest  had  disappeared ;  but  in  the  case  of 
Scotland  it  would  seem  the  forest  was  abnost  totally  destroyed 
and  was  never  renewed.  The  Romans  are  known  to  have 
destroyed  some  of  the  forests  which  are  now  covered  with  peat ; 
but  the  Romans  could  not  have  destroyed  the  forests  of  whole 
kingdoms  ;  and,  moreover,  it  is  certain  that  the  general  destruc- 
tion of  the  forests  took  place  before  the  advent  of  the  Romans. 
Other  persons  have  suggested  that  the  trees  were  killed  by  the 
peat ;  but  there  is  nothing  in  the  nature  of  peat  innocuous  to 
trees,  and  under  favourable  circumstances  trees  will  grow  on 
peat  as  well  as  other  soils.  Other  persons  again  have  suggested 
that  the  main  agent  which  has  produced  the  change  has  been  an 
alteration  of  climate,  which  was  unsuited  to  the  growth  of  large 
trees,  but  highly  favourable  for  that  of  peat.  This  last,  we  are 
inebned  to  believe,  is  the  true  explanation.  The  before- 
mentioned  agents  were  subsidiary,  but  quite  unable,  either 
singly  or  combined,  to  produce  the  wholesale  destruction  of 
which  we  have  the  evidence.  Geikie  is  one  of  the  authors  who 
attribute  the  destruction  of  forests,  and  the  occupation  of  their 
sites  by  peat  bogs,  to  change  of  climate.  From  the  facts  and 
arguments  which  he  adduces,  it  would  seem  that  after  the  depo- 
sition of  the  glacial  marine  beds,  the  British  Isles  were  united 
with  the  Continent ;  that  during  this  period  the  pine  and  the  oak 
flourished  ;  that,  in  consequence  of  the  insulation  of  Great 
Britain,  the  weather  became  Avarmer,  and  the  glaciers  disap- 
peared, giving  rise  to  great  lakes  and  swamps  ;  that,  during  this 
moist  period  the  peat  plants  attained  their  maximum  develop- 
ment, but  owing  to  the  great  increase  in  the  warmth  and  siccity 
of  the  air,  their  growth  began  to  wane,  while  the  trees  have  not 
had  the  opportunity  of  regaining  their  ancient  territory.  The 
geological  period  when  this  moist  epoch  prevailed  maybe  gathered 
from  Post-Pliocene,  E.  C.  S.  At  the  bottom  of  many  of  the 
peat  mosses  is  a  thin  layer  of  a  friable  brownish  substance, 
which  is  evidently  the  humus  or  mould  which  was  formed 
from  the  decay  of  the  leaves,  twigs,  and  trunks  of  the  trees  of 
the  old  forests  before  the  peat  period.  This  fact  is  interesting, 
as  showing  that  the  forests  flourished  for  a  long  time,  and 
formed  simply  vegetable  mould  by  their  decay,  which  mould 
has  been  preserved  by  the  overlying  peat.  One  of  the  facts 
appealed  to  in  support  of  the  trees  having  been  killed  by  the 
peat  is  that  the  stools  are  in  many  localities  broken  off  at  the 
same  height,  although  those  In  other  localities  are  of  unequal 
heights.  There  is  nothing  to  show  that  the  peat  plants  and  not 
the  prevailing  moisture  and  cold  killed  the  trees.  The  trees 
would  begin  to  suffer  from  the  climate  as  soon  as  the  bog-plants 
began  to  flourish ;  the  moist  state  of  the  ground,  which  favoured 
the  plants,  would  be  injurious  to  the  trees ;  the  peat  would 
grow  pretty  uniformly  over  a  limited  area,  and  while  this 
growth  was  proceeding  the  upper  parts  of  the  tree  would  be 
gradually  decaying  and  rotting.  The  peat  would  preserve  that 
part  of  the  tree  which  it  enveloped,  and  hence  when  a  violent 
gale  of  wind  arose,  most  of  the  trees  would  snap  off  at  the 
junction  of  the  sound  and  decayed  parts.  If  the  trees  were 
unequal  in  size,  the  largest  would  for  the  most  part  resist  decay 
longest,  and  as  the  peat  continued  growing,  it  would  creep 
farther  up,  and  preserve  a  longer  stool.  Sometimes  the  decay 
has  been  slow,  and  the  peat  has  grown  so  fast  that  whole  trees  have 
been  buried  erect  in  peat.  Thus  in  the  moss  of  Curragh,  Isle  of 
Man,  there  are  trees  standing  upright  with  20  feet  of  peat 
above  them.  Trees  have  been  found  under  similar  circum- 
stances in  some  of  the  deepest  of  the  continental  mosses. 

Geikie's  remarks  on  the  proofs  of  the  cessation  of  peat  growth 
in  the  drier  parts  of  Scotland  are  so  interesting  and  important 
that  we  venture  to  give  a  pretty  full  abstract  of  them,  in  many 
places  using  his  own  words.  A  glance  at  the  aspect  ot  the 
Scotch  peat  mosses  will  convince  any  geologist  that  this  forma- 
tion has  not  only  ceased  to  spread,  but  is  in  most  cases  rapidly 
disappearing.  The  moisture  which  in  former  times  afforded  it 
nourishment  and  support  has  now  become  its  chief  enemy. 
Every  shower  of  rain,  every  frost,  gives  fresh  impetus  to  the 
decay  ;  and  leaving  altogether  out  of  account  the  operations  of 
agriculture,  we  can  yet  have  no  doubt  that  natural  causes  alone 
would  in  time  suffice  to  strip  the  last  vestige  of  black  peat  from 
hill  and  valley.  These  remarks  might  be  illustrated  by  examples 
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drawn  from  any  peaty  district  of  Scotland  did  space  permit,  but 
a  general  description  of  the  appearance  presented  by  dead  peat  is 
all  that  can  be  attempted.  The  surface  of  peat  which  has  ceased 
to  grow  is  usually  covered  with  short  scrubby  heath  and  rusty 
grasses,  but  frequently  in  so  sparse  a  manner  that  every  here  and 
there  the  black  peaty  mould  peers  through.  Nay,  in  many  cases, 
the  decomposing  mass  lies  exposed  and  bare,  with  not  a  tuft  of 
heath  or  blade  of  grass  to  be  seen.  Peat  mosses  of  this  description 
are  not  confined  to  any  particular  locality  or  situation.  They  occur 
generally  throughout  the  country,  and  may  be  found  on  hill 
tops,  on  hill  sides,  and  in  valleys.  The  peat  of  a  hill  top  usually 
shows  a  most  rugged  and  wasted  aspect.  (In  a  footnote  it  is 
stated  that  few  regions  show  better  proofs  of  the  decay  of  hill 
peat  than  the  Moorfoots  and  Peeblesshire  hills.  The  summits  of 
the  Moorfoots  may  be  described  as  a  wide  platform,  or  tableland, 
out  of  which  valleys  have  been  scooped  by  rivulets  and  streams. 
Standing  on  the  shoulders  of  one  of  the  hills  of  the  Leithen 
water,  we  see  stretching  out  before  us  what  appears  to  be  a 
widespread  and  undulating  peaty  plain.  To  the  wanderer  across 
those  hill  tops,  the  deception  is  often  for  some  time  complete, 
till  of  a  sudden  he  finds  himself  on  the  bank  of  a  green  grassy 
bank,  which  slopes  steeply  down  to  a  brawling  stream,  and  again 
rises  to  a  corresponding  height  on  the  opposite  side.  The  peat 
stopping  thus  abruptly  where  the  ground  begins  to  descend,  has 
the  app>earance  from  below  of  a  black  wall  running  continuously 
along  the  brow  of  the  hill.  This  is  especially  conspicuous  in  the 
valley  of  the  Leithen  and  its  tributaries,  and  also  at  the  head  of 
the  Luggate,  the  Heriot,  and  Gladliouse  waters.  The  higher 
grounds  of  the  border  counties  also  show  peat  in  every  stage  of 
decay.  The  same  appearances  characterise  the  fiat-topped  hills 
of  Carrick,  which  overlook  the  broad  undulating  moors  of 
Wigton  and  Kirkcudbright.)  Innumerable  winding  gutters  of 
various  breadths  intersect  it  in  all  directions.  These  widen  as 
they  approach  the  circumference  of  the  peat  towards  the  brow 
of  the  hill,  where,  at  the  outlets,  they  are  often  yards  across. 
When  the  hill  slopes  have  retained  any  of  their  peaty  covering, 
it  is  usually  still  more  cut  than  that  on  the  hill  top.  These 
natural  channels  or  drains  are  due  to  the  wasting  action  of  run- 
ning water,  assisted  by  winter's  frosts.  The  peat  is  dead,  and, 
like  the  upraised  coral  reefs  of  the  South  Seas,  wears  rapidly  away 
at  the  touch  of  the  atmospheric  agents.  Year  by  year  the  little 
channels  are  eating  their  way  back  into  the  heart  of  the  peat, 
and  the  process  of  destruction  has  often  been  carried  so  far  as  to 
have  left  merely  a  few  irregular-shaped  segments  of  peat  scat- 
tered here  and  there  over  the  top  of  the  hill.  The  peat  of  the 
lower  grounds  attains  a  much  greater  depth,  and  has  less  of  a 
denuded  and  wasted  aspect  than  that  of  the  hilly  region.  In 
many  spots,  indeed,  Siihagnum  and  other  peat-forming  mosses 
seem  to  thrive  well.  But  wherever  the  slope  of  the  ground 
suffices  to.  create  a  drainage  the  peat  crumbles  away.  Even 
where  the  peat  occupies  a  hollow  or  plain  where  the  drainage 
must  be  weak,  the  decay  of  the  moss  has  often  been  observed 
making  rapid  progress.  There  are,  perhaps,  but  few  bogs  in 
Scotland  which  do  not  exhibit  what  are  known  as  moss  hags,  or 
holes  usually  filled  either  with  soft  black  mud  or  dry  peaty 
mould.  These  moss  hags  are  the  result  of  denudation,  and  in- 
crease in  width  by  the  gradual  mouldering  away  of  the  sur- 
rounding peat.  Sometimes  a  system  of  natural  drains  or  gutters 
connects  the  different  holes,  but  many  of  these  show  no  apparent 
outlet,  and  the  water  collected  in  them  escapes  by  slowly  work- 
ing through  the  moss,  or  by  creeping  outwards  between  the  peat 
and  the  soil. 

The  peat  mosses  of  Scotland  are,  then,  only  a  wreck  of  what 
they  have  once  been.  The  outgrowth  of  peat  has  ceased  to  be 
general.  Here  and  there  mosses  continue  to  increase  in  suffi- 
cient abundance  to  form  that  substance,  but  this  increase,  such 
as  it  is,  is  far  exceeded  by  the  general  decay.  The  peaty  cover- 
ing is  almost  everywhere  full  of  holes  and  winding  channels,  a 
sure  sign  that  the  bogs  have  failed  in  the  combat  against  the  de- 
nuding powers  of  rain  and  frost.  Their  upper  surface  is  no  longer 
overspread  with  Sphagnum — a  hard  crust  of  heaths  and  grasses 
caps  them  instead.  All  this  points  to  a  decrease  in  the  humidity 
of  our  climate.  This  decrease  must  have  been  very  gradual. 
Year  by  year  its  influence  wovdd  operate  on  those  districts  which 
have  the  smallest  rainfall,  and  would  be  felt  latest  in  those  where 
the  rainfall  is  greatest.  Hence  the  largest  display  of  peat  is  now 
on  the  west  and  south-west  borders  of  Scotland,  on  the  moister 
hill  tops,  and  in  the  deepest  valleys.  The  same  may  be  said  of 
England ;  while  Ireland,  which  is  well  supplied  with  the  Atlantic 
rain,  still  has  a  good  show  of  growing  peat.  The  Scotch  mosses 
formerly  covered  a  much  wider  area  than  they  do  now  ;  and  in 


both  the  east  and  west  large  mosses  have  disappeared  or  arc  fast 
disappearing.  The  peat  on  the  top  of  the  Lammermuirs,  Moor- 
foots, the  Peeblesshire  hills,  and  other  hilly  districts  in  the  same 
region,  is  evidently  the  remains  of  a  broad  peaty  mantle,  which 
at  one  time  stretched  clown  many  of  the  hill  sides,  and  was  con- 
tinuous with  the  mosses  of  lower  levels.  Segments  of  the  old 
covering  may  still  be  seen  lying  on  some  hill  sides,  and  looking 
as  if  they  had  broken  off  and  slipped  down  from  the  wasting  cap 
of  peat  on  the  tops  of  the  hills.  The  river  deposits  of  the  same 
region  show  alternations  of  sand  and  clay,  with  peaty  matter 
borne  down  from  the  hills  into  lower  positions.  In  the  peaty 
covering  of  hills  the  least  ragged  parts  are  on  the  sides  hieing 
the  rainy  winds.  Thus  in  some  cases  the  peat  on  the  southern 
slopes  is  thick  and  continuous,  while  that  on  the  north  is  scored 
and  seamed  with  runnels.  Drainage  may  have  had  some  influ- 
ence in  promoting  the  diminution  in  the  humidity  of  the  atmo- 
sphere, but  not  much.  The  peat  began  to  moulder  away  before 
the  general  adoption  of  drainage  operations.  The  peat  of  sou- 
thern countries  is  more  consumed  than  that  farther  north,  show- 
ing that  probably  the  decay  began  in  the  south  before  it  com- 
menced in  the  north. 

Before  bringing  this  article  to  a  close  a  few  words  must  be 
said  as  to  the  similarity  between  peat  bogs  and  coal  beds.  Both 
are,  speaking  generally,  formed  from  vegetable  matter  which 
has  grown  on  the  spot.  In  both  an  impermeable  flooring  is  an 
important  accompaniment  ;  the  under  clay  of  the  coal  beds 
being  as  constant  as  the  argillaceous  bottom  of  peat  bogs.  Both 
peat  and  coal  are  formed  by  a  similar  process,  or  at  any  rate, 
both  represent  a  similar  result,  which  is  the  concentration  of 
the  carbon  of  the  vegetable  matter  caused  by  the  partial  with- 
drawal of  the  more  volatile  elements,  hydrogen,  oxygen,  &c. 
Some  peat  from  the  bottom  of  the  deepest  layers  presents 
a  very  near  approach  to  coal  in  colour,  lustre,  and  fracture. 
The  plants  in  both  have  the  same  general  character,  that  is, 
they  are  such  as  grow  in  damp  localities  or  in  water.  In 
peat  there  are  flattened  tree  trunks  ;  and  in  coal  there  is  fre- 
quently to  be  seen  a  thin  streak  of  vascular  matter  extending 
for  several  feet,  which  appears  to  represent  what  was  at  one  time 
the  trunk  of  a  tree.  The  alternation  of  coal  with  sand  and  clays, 
whether  marine  or  fresh  water,  may  be  paralleled  by  alternations 
of  peat  with  similar  clays  and  sands  ;  and  even  most  of  the 
stratigraphical  peculiarities  of  the  coal  measures,  such  as  the 
wedging  out  of  sand,  the  coming  together  of  two  separate  bands 
of  _  carbonaceous  matter,  horses,  &c,  have  their  modern  anal- 
ogies, or  as  we  believe  homologies,  in  recent  peat-bogs.  The 
Down  Holland  moss  described  by  Mr.  Binney  affords  one  illus- 
tration of  the  resemblance  to  which  we  have  alluded.  This 
moss  is  situated  near  Ormskirk,  and  is  not  far  distant  from  the 
sea  margin  of  Lancashire.  It  rests  on  the  new  red  sandstone, 
at  the  upper  or  east  end  of  the  moss  ;  the  peat  is  of  the  ordinary 
black  kind,  shows  but  slight  indication  of  vegetable  structure, 
and  is  from  two  to  three  feet  thick.  It  is  supported  by  a  layer 
of  white  sand,  which  in  its  turn  rests  on  a  blue  or  brown  clay. 
Trunks  of  oaks,  pines,  and  willows,  lie  prostrate  in  the  peat  near 
their  stools,  whose  roots  grow  into  the  sand  and  clay.  In  pro- 
ceeding northwards  and  westwards  the  peat  gradually  thickens 
as  far  as  a  small  brook  at  the  junction  of  the  Barton  and  Flean 
brooks,  where  the  peat  is  much  saturated  with  petroleum  ;  and 
farther  towards  the  west  it  disappears  under  a  covering  of  blown 
sand.  The  moss  is  in  most  places  below  the  level  of  high- 
water  mark  at  Formby.  A  boring  near  the  most  western  ac- 
cessible portion  yielded  the  following  data,  the  upper  beds  being 
placed  first : — 

1.  Black  decomposed  peat  with  scarcely  any 

structure  ;  the  lowest  part  hard,  and  of 

a  pitchy  nature   8  in. 

2.  Black  peat,  very  moist,  full  of  petroleum, 

and  showing  few  traces  of  vegetable 
substance,  except  in  the  lower  parts    .  3  ft.  10  in. 

3.  Soft  blue  silty  clay        .       .       .       .  3  ft.   6  in. 

4.  Dry  mouldy  peat ;  lower  part  reedy  .    .  4  ft. 

5.  Blue  silty  clay   6  in. 

6.  Blue  sandy  clay  3  ft.   6  in. 

The  upper  peat  increased  towards  the  west  and  north-west, 
while  the  silty  clay  gradually  thinned  and  disappeared  towards 
the  north  and  east.  The  clay  was  deposited  by  the  sea  that 
formerly  flowed  from  the  south  near  the  bed  of  the  present  Alt, 
over  Formby,  Altcar,  and  part  of  Down  Holland.  By  the  shitt- 
ing of  the  sands  and  the  changes  in  the  channel  of  the  Alt,  a 
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Band  bank  was  raised  which  shut  out  the  sea  from  the  lowlands 
near  Formby,  and  stopped  the  drainage  of  the  Barton  and  Flean 
brooks.  After  a  time  other  changes  took  place  which  allowed  of 
the  temporary  ingress  of  the  sea  whereby  the  silty  clay  was 
deposited.  Again  the  sand  bank  shut  out  the  sea,  and  aided  in 
bringing  about  the  conditions  favourable  for  the  upward  growth 
of  the  peat.  Phenomena  such  as  these  enable  us  to  realize  how 
it  may  have  happened  that  marine  animals,  such  as  Microconckus 
spirorbis,  a  serpuloid  annelid,  attached  its  testaceous  covering  to 
the  outside  of  fresh-water  plants  or  terrestrial  trees,  as  not  unfie- 
quently  happened  in  carboniferous  times. 

(Senft,  Die  Humus-  Marsch-  Torf-  und  Limonitbildungen  als 
Erzeugungsmittel  neuer  Erdrindclager,  1862;  Geikie,  J.,  Trans- 
actions of  the  Royal  Society  of  Edinburgh,  xxiv.,  p.  363  ;  Les- 
quereux,  Leo,  American  Journal  of  Science,  Second  Series,  xxviii. 
p.  22  ;  Moore,  D.,  British  Association  Reports  for  1857  (Notices), 
p.  97  :  DArchiac,  A.,  Paleontologie  Stratigraphique,  ltre  Annce, 
2«  Partie,  1864,  p.  388.) 

BOMBYCIDiE  [E.  C.  vol.  i.  cols.  556—558].  A  Lepidopterous 
family,  the  limits  of  which  have  been  reduced  to  far  less  pro- 
portions than  is  implied  in  E.  C,  and  still  it  is  remarkably  rich 
in  generic  and  specific  forms.  The  genera  may  be  enumerated  by 
hundreds,  a  statement  which  at  once  shows  how  difficult  it 
would  be  to  give  an  outline  of  the  many  discoveries  which  have 
recently  been  made  in  the  group.  The  greatest  general  interest 
attaches  to  the  connection  of  these  silk-producing  moths  with 
the  silk  industry  of  the  world  generally,  but  more  especially  of 
Europe,  since  the  common  silk-worm,  Bombyx  mori,  has  been  so 
decimated  of  late  years  that  at  one  time  it  was  feared  the  breed 
would  be  exterminated.  The  threatened  destruction  of  the  silk- 
trade  has  drawn  the  attention  and  efforts  of  many  as  to  the  best 
way  of  meeting  the  difficulty,  and  these  efforts  have  taken  dif- 
ferent channels,  all  aiming  at  the  common  good.  Some  have 
studied  the  diseases  with  a  view  of  stamping  them  out  ;  others 
have  studied  the  laws  of  heredity  with  a  view  to  generating 
a  healthier  breed  ;  others  have  sought  to  utilize  the  larvce 
already  employed  in  extra-European  countries  ;  and  some  have 
even  proposed  to  rear  spiders  in  colonies  and  make  dresses  out 
of  their  silken  webs.  The  silk-ivorm  moth  has  long  been  held  to 
mean  Bombyx,  mori;  but  not  only  is  it  known  that  many  species 
were  formerly  confounded  under  this  term,  but  also  that  large 
quantities  of  silk  have  been  obtained  from  other  species.  In 
Asia  alone  there  are  upwards  of  40  species  of  silk-producing 
Bombycidce,  on  the  more  important  of  which  we  may  make  a  few 
remarks.  Bombyx  mori,  Linn.,  inhabits  China,  Cashmere  and 
Bengal,  and  produces  the  largest  cocoon,  and  the  best  silk ;  it  yields 
one  crop  every  year.  B.  sinensis,  Hutton,  yields  several  monthly 
crops  of  cocoons,  and  is  an  inhabitant  of  China.  B.  Grcesi,  Hut- 
ton,  the  Madrassee  of  Bengal,  yields  nine  monthly  crops  of  beau- 
tiful golden-yellow  silk,  but  of  late  years  the  cocoons  have 
degenerated  in  quality.  B.  fortunatus,  Hutton,  is  cultivated 
under  the  name  of  Dessee  in  Bengal.  B.  arracanensis,  Hutton, 
is  cultivated  in  Arracan.  B.  textor,  Hutton,  an  inhabitant  of 
China  like  most  of  the  species  already  named,  is  cultivated  in 
Italy  and  France,  the  silk  yielded  by  it  being  of  a  beautiful 
white  colour.  In  Bengal  it  produces  an  inferior  silk,  but  the 
caterpillars  are  there  used  by  the  natives  as  an  article  of  food. 
B.  religiosce,  Heifer,  occurs  wild  in  Assam,  and  feeds  on  the 
sacred  peepul  tree  (Ficus  religiosa),  and  yields  a  silk  which  is 
said  to  be  as  good  if  not  better  than  that  of  B.  mori.-  Attacus 
Atlas,  Linn.,  inhabits  the  district  from  China  to  Ceylon,  and 
produces  a  strong  grey  silk  ;  it  is  believed  that  the  Tusseli  cloth 
is  made  from  this  silk.  Attacus  Cynthia,  a  species  which  ranges- 
throughout  large  areas  of  China  and  India,  is  now  well  known 
as,  perhaps,  a  likely  substitute  for  the  common  silk-worm  in 
Europe.  It  feeds  on  the  Ailanthus  glandulosa,  and  hence  the  art 
of  rearing  these  larva}  has  been  called  '  Ailanthieulture.'  In 
China  it  has  been  cultivated  for  centuries,  and  has  supplied 
fabrics  to  millions  of  people  ;  and  it  is  not  improbable  it  may  be 
an  important  source  of  the  future  supply  of  European  silk.  It 
was  introduced  into  France  in  1859,  and  has  been  successfully 
reared  in  the  open  air.  Anthercea  Assama,  Heifer,  occurs  in 
Assam,  Silhet,  Ceylon.  It  is  extensively  cultivated  in  Assam, 
and  yields  a  large  proportion  of  the  silk  which  is  exported 
from  that  district.  Anthercea  paphia,  Linn.,  is  the  source  of  the 
Tusseh  silk  of  Bengal,  which  is  universally  used  by  the  natives 
of  India,  and  large  quantities  are  sent  to  England.  Anthercca 
yama-mai  feeds  on  the  oaks  of  Japan,  and  is  one  of  the  most 
successful  of  the  species  whose  introduction  into  Europe  is  being 
attempted. 

Amongst  the  schemes  to  which  we  have  vaguely  referred  few 
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are  of  more  importance  than  Captain  Hutton's  plan  of  restoring 
the  larvse  to  their  original  healthy  condition  ;  since  this  plan  is 
a  practical  application  of  rides,  which,  if  sound,  will  be  useful  in 
the  case  of  any  diseased  or  degenerated  breed  of  animals  or 
plants.  Captain  Hutton  attributes  the  debilitated  constitution  to 
the  effects  of  a  domestication  for  4000  years,  and  to  the  neglect  by 
breeders  to  reinvigorate  the  stock  by  an  occasional  introduction 
of  the  wild  caterpillars.  He  contends  that  the  paleness  of  the 
colour  of  the  domestic  silkworm,  which  is  seldom  darker  than 
an  ashy  white,  indicates  a  weakness  of  constitution,  and  that  the 
exceptional  dark  individuals  which  are  seen  now  and  then 
represent  the  original  colour  of  the  domestic  breed,  and  the  true 
colour,  or  an  approach  to  it,  of  the  larva?  in  their  native  state. 
He  insists  that  it  is  useless  to  import  fresh  eggs  (or  seed  as  they 
are  usually  called)  from  extra-European  countries,  since  disease 
is  rife  in  all  of  them.  Impressed  with  the  idea  that  these  dark 
individuals,  the  vers  tigres  of  French  breeders,  possess  a  stronger 
constitution  than  their  paler  relatives,  Captain  Hutton  attempted 
to  increase  their  number  by  rearing  a  fresh  breed  from  the  dark 
worms  only.  He  reared  the  dark  batches  in  the  same  room  and 
under  precisely  the  same  circumstances  as  the  Ught  worms  ;  and 
he  soon  found  that  the  rate  of  mortality  amongst  the  former 
was  very  much  less  than  amongst  the  latter.  His  first  set  of 
experiments  were  brought  to  an  end  by  the  destruction  of  all  hii! 
eggs  by  a  violent  gale  of  wind.  He  renewed  his  experiments, 
and  with  the  same  favourable  results  as  before.  As  an  evidence 
of  what  he  effected  we  will  quote  his  account  of  the  breeds  pro- 
duced in  1863.  "  In  the  spring  of  1863  the  eggs  obtained  in 
the  previous  year  from  the  dark  stock  began  to  hatch  on  the 
16th  of  March,  and  no  sign  of  disease  was  apparent  among  them 
until  the  moths  came  forth  from  the  cocoons,  when  many  of 
them  still  showed  defect  in  the  malformation  and  dark  spotting 
of  the  wings.  As  compared  with  the  previous  year  there  was 
decided  improvement ;  there  were  still  too  many  wlrite  worms 
in  the  brood,  but  they  did  not  show  any  symptoms  of  disease, 
and  none  died  ;  they  attained  to  a  larger  size  by  a  quarter  of  an 
inch,  measuring  from  three  to  three  and  a  quarter  inches  in 
length  ;  they  produced  in  consequence  larger  cocoons,  though 
still  deficient  in  silk,  and  the  moths,  although  still  showing  the 
presence  of  disease,  laid  good-sized  eggs,  great  numbers  of  which 
adhered  firmly  to  the  paper  upon  which  they  were  deposited, 
and  indeed  one  sheet  of  paper  was  thickly  covered  with  them, 
a  thing  which,  although  I  have  paid  attention  to  the  subject 
for  the  last  twenty-five  years,  I  never  witnessed  before,  nor  even 
heard  of  it.  The  eggs  of  other  species  will  adhere,  but  to  find 
those  of  Bombyx  mori  doing  so  is  truly  a  novelty  which  betokens 
decided  progress  towards  a  healthier  condition.  There  was 
likewise  another  indication  of  returning  strength  to  be  seen  in 
the  fact  that  while  ordinarily  the  male  moths  are  so  sluggish  as 
to  make  no  attempt  to  fly,  many  of  those  produced  from  my 
black  stock  left  the  trays  and  flew  off  to  seek  the  females  in  a 
distant  part  of  the  room.  This  is  one  of  the  marked  characte- 
ristics of  the  'wild  moth  of  Bombyx  Huttoni,  which  flies  off  from 
tree  to  tree  for  long  distances  when  '  on  amorous  thoughts  in- 
tent.' But  still  more  extraordinary  appears  the  fact  that  some  of 
the  eggs  of  B.  mori  of  the  spring  crop  of  1863  began  to  hatch 
again  for  a  second  crop  on  the  7th  of  August  the  same  year  : 
these  were  all  from  the  dark  stock,  and  the  circumstance,  in 
itself  perfectly  novel,  arises,  I  am  inclined  to  think,  from  an 
accession  acquired  by  reversion  to  a  state  approaching  more  nearly 
the  original  condition.  The  hatching  continued  throughout 
August,  and  occasionally  even  to  the  28th  of  September,  wheh. 
fearing  that  my  supply  of  leaves  would  fail,  the  eggs  were 
removed  to  a  temperature  below  70°  Fahrenheit  in  order  to 
check  the  hatching.  The  worms  now  hatched  continued  to 
grow  and  thrive,  and  spun  good  cocoons  superior  in  size  to  those 
of  the  spring  crop,  the  worms  attaining  to  3T*Q  inches  in  length. 
In  due  time  the  moths  appeared  and  were  fully  twice  as  large  as 
those  of  spring,  depositing  large  well-formed  eggs.  In  the  be- 
ginning of  December,  to  my  dismay,  more  worms  were  hatched 
from  the  spring  batch,  and  continued  to  come  forth  throughout 
the  month  at  the  rate  of  40  or  50  daily  in  a  temperature  of  53° 
Fahrenheit,  when,  having  no  more  leaves  upon  the  trees,  I  was 
compelled  to  place  the  remaining  eggs  out  in  the  open  air  at 
night  in  order  that  the  sharp  hoar  frosts  might  effectually  put 
a  stop  to  any  further  hatching.  All  these  worms  were  of  the 
dark  kind,  and  no  white  ones  now  appeared  among  them,  as  in 
the  spring  ;  indeed  from  the  white  stock  only  three  worms  were 
produced,  and  these  came  to  nothing.  This  circumstance,  so 
thoroughly  unusual  with  Bombyx  mori,  I  attribute  entirely  to  an 
accession  of  health  and  strength  in  the  black  worms,  which  are 
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evidently  now  in  a  transition  state  which  may  account  in  some 
measure  for  their  hatching  out  of  season,  so  irregularly  and  in 
such  a  low  temperature."  In  1864  he  obtained  a  still  larger 
proportion  of  dark  worms  ;  but  the  results  were  not  so  favour- 
ably progressive  as  in  the  preceding  year.  The  disease  had  had 
so  long  a  standing  that  it  would  require  a  very  long  time  to 
regenerate  the  breed  ;  so  that  Captain  Hutton  thinks  the  best 
plan  would  be  to  breed  from  the  wild  worms  if  procurable.  In 
support  of  his  opinion  that  the  worms  were  dark  coloured  before 
they  were  domesticated,  he  appeals  to  the  above  experiments, 
and  to  the  fact  that  the  dark  individuals  approximate  to  certain 
species  which  occur  wild  in  the  district.  He  also  alludes  to  the 
general  tendency  of  domesticated  species  to  acquire  a  lighter 
tint,  either  in  patches,  as  in  piebald  horses,  or  generally  in  all 
parts  of  the  body.  The  native  country  of  the  true  Bombyx  mori 
is  in  the  north  of  China,  where  the  climate  is  very  severe  in  the 
winter.  This  species  will  not  thrive  in  the  hot  regions  of  the 
Punjaub  so  well  as  in  cooler  climates  ;  and  the  French  worms 
are  superior  to  those  of  the  sunnier  clime  of  Italy.  The  deteri- 
oration of  the  worm  is  manifested  partly  by  the  prevalence 
of  disease  and  partly  by  the  diminished  weight  of  the  cocoon  ; 
but  the  quality  of  the  silk  is  little  if  at  all  affected. 

Captain  Hutton  points  out  that  several  species  have  been  con- 
founded together  under  the  common  appellation  of  B.  mori.  He 
considers  that  the  genus  Bombyx-,  Schranck,  may  be  arranged  in 
two  sections  ;  to  the  first  might  be  assigned  the  cultivated  larvae 
which  have  a  pale  cream  colour,  and  a  single  fleshy  or  semi- 
corneous  spine  situated  on  the  dorsal  surface  of  the  penultimate 
segment ;  and  to  the  second  the  larvse  of  the  wild  species,  which 
are  adorned  with  bright  and  variegated  colours,  such  as  ashy 
grey,  livid  green,  yellow,  rufous,  ferruginous,  and  black,  and 
have  from  four  to  six  longitudinal  rows  of  spines  with  a  back- 
ward curve,  in  addition  to  the  one  on  the  penultimate  segment. 
In  experimenting  upon  B.  mori  he  found  that  the  reverted  speci- 
mens approached  the  second  group  as  regards  colouring.  He 
believes  the  B.  mori  usually  referred  to  by  writers  embraces 
most  of  the  following  species : — Bombyx  mori,  Linn. ;  B.  textor, 
Hutton;  B.  Crcesi,  Hutton;  B.  fortunatus,  Hutton;  B.  arraca- 
nensis,  Hutton;  B.  sinensis,  Hutton;  B.  Huttoni,  Westwood  ; 
B.  bengalensis,  Hutton;  B.  subnotata,  Walker;  B.  Horsjieldi, 
Moore ;  B.  Sherwilli,  Moore ;  B.  religiosce,  Heifer. 

The  larva'of  B.  mori  is  the  largest  and  strongest  of  the  domes- 
ticated species ;  produces  generally  but  one  crop  each  year ;  and 
thrives  best  in  a  moderate  temperature.  The  differences  between 
the  ordinary  cultivated  worms  and  the  reverted  specimens  are 
described,  and  we  append  the  author's  description.  The  young 
caterpillar,  as  usually  reared,  is  hairy  and  dark  brown  on  leaving 
the  egg.  The  edge  of  the  anterior  segment  is  ashy  white,  while 
the  legs  and  pro-legs  are  jet  black.  During  the  first  four  or  five 
days,  and  previous  to  the  first  moult,  the  five  anterior  segments 
gradually  alter  from  brown  to  brown  spotted  with  livid  ash, 
and  finally  they  are  entirely  of  a  livid  ash  colour.  Concomitantly 
with  this  change  of  colour  there  is  a  change  of  form,  so  that 
they  ultimately  present  a  somewhat  swollen  appearance.  The 
hairs  are  arranged  in  two  rows,  one  on  each  side.  At  the  first 
moult  all  the  hairs  disappear,  the  median  spine  on  the  penultimate 
segment,  however,  still  remains.  In  the  second  stage  the  anterior 
segments  become  ashy  white,  and  the  other  segments  become 
spotted  or  mottled  with  grey;  on  the  fifth  segment  are  two  faint 
semilunar  brown  marks,  and  on  the  eighth  two  small  brown 
spots;  head  and  the  pro-legs  black.  After  the  second  moult 
there  is  a  great  increase  of  the  ashy  or  creamy  white  tone ;  and 
the  second  and  third  segments  are  much  more  wrinkled  than 
before ;  on  the  front  of  the  second  segment  is  a  thin  longi- 
tudinally disposed  dark  line  with  generally  a  small  dark  spot 
on  each  side  of  it ;  two  dark  semilunar  marks  on  the  fifth  seg- 
ment ;  and  dark  spots  on  the  eighth  which  are  now  somewhat 
raised ;  the  anal  spine  has  passed  from  a  mere  tubercle  into  a 
slightly  curved  process;  the  head  is  mealy  grey-brown,  and 
small  as  compared  with  the  body.  Few  changes  occur  in  the 
subsequent  moults  beyond  increase  of  size,  and  a  greater  con- 
spicuousness  of  the  markings ;  that  on  the  fifth  segment  becomes 
crown  shaped,  and  the  spots  on  the  second  become  uniform. 
The  adult  is  about  three  and  a  quarter  inches  in  length.  The 
dark  or  reverted  specimens  are  like  the  pale  ones  up  to  the  first 
or  second  moult ;  then,  however,  the  caterpillar  is  of  an  almost 
uniform  mottled  grey  colour,  with  an  ashy  stripe,  "  which, 
crossing  in  front  of  the  anterior  segment,  runs  round  on  each 
side  as  far  back  as  the  middle  of  the  fifth  segment,  widening  up 
towards  the  back,  but  leaving  a  dark  brindled  dorsal  space 
between  them."   In  subsequent  stages  this  band  becomes  less 


well  defined,  and  approaches  a  roseate  hue.  There  are  two  dark 
hmules  on  the  fifth  segment,  and  sometimes  two  dark  spots  on 
the  eighth.  In  the  third  and  fourth  stages  the  colouring 
increases  in  intensity,  and  becomes  like  a  "  trellis  work  spread 
over  an  ashy  grey  ground."  When  about  to  spin,  the  colours 
become  paler,  the  ashy  grey  turning  to  a  sandy  brown.  The 
anterior  portion  of  the  second  segment  rises  somewhat  abruptly, 
"and  from  it,  through  the  dorsal  centre  of  the  first,  runs  a 
narrow  black  longitudinal  line,  on  each  side  of  which,  on  the 
second  segment,  is  a  round  black  spot,  perpendicularly  divided 
by  a  pale  orange  line,  causing  the  appearance,  as  it  were,  of 
two  eyes." 

(Caj>tain  Hutton,  Transactions  of  the  Entomological  Society  of 
London  [3],  ii. ;  F.  Moore,  Proceedings  of  the  Zoological  Society 
of  London,  1865.) 

BOMBYCILLA.  The  species  of  this  genus  are  now  generally 
called  by  the  name  Ampelis. 

The  range  of  Ampelis  garrula  extends  all  along  the  northern 
part  of  Europe,  Asia,  and  America  ;  a  few  flocks  and  individuals 
occasionally  migrate  as  far  south  as  the  latitudes  302  and  40°. 
Swinhoe  records  its  occasional  occurrence  in  North  China, 
Amoorland,  and  Japan,  showing  that  its  ranges  in  Asia  and 
Europe  nearly  correspond.  Several  facts  have  been  recently 
recorded,  indicating  the  whereabouts  of  its  breeding  places.  Thus 
Ross  ('Natural  History  Review,'  1862,  p.  280)  mentions  the 
finding  of  an  egg  on  the  banks  of  the  Youcon  river,  and  reports 
that  these  birds  make  their  nests  in  large  numbers  high  up  in 
the  trees  in  the  vicinity  of  the  Great  Bear  River  in  65°  N.  lat. 
Mr.  Wolley  has  also  described  the  nest  of  this  species  as  seen  by 
him  in  Lapland.  This  shows  that  it  breeds  in  about  the  same 
latitude  in  Europe  as  in  America.  The  nest  is  large  and  well 
shaped.  It  is  mainly  composed  of  the  hair-like  lichens,  which 
grow  on  the  trees,  intermingled  with  a  few  bits  of  reindeer 
lichen,  mosses,  and  grasses.  It  is  generally  placed  in  the  branch 
of  a  tree  in  open  parts  of  the  forest.  The  eggs  are  usually  five, 
but  occasionally  six,  in  number  ;  the  ground  colour  is  pale,  and 
upon  it  are  distributed  several  large  purple  spots.  The  eggs 
in  the  same  nest  appear  to  be  uniform  in  size  ;  but  those  of  one 
nest  may  be  considerably  larger  than  those  of  another.  A 
young  bird  is  thus  described  : — It  had  a  general  resemblance  to 
the  adult,  though  all  the  colours  were  more  dull.  The  wax-like 
ends  to  the  wing-feathers,  the  yellow  tip  to  the  tail,  the  black 
patch  between  the  eye  and  the  beak  are  all  there  ;  whilst  the 
rich  mahogany  of  the  under  tail  coverts  is  of  a  quiet  brown  ;  the 
blooming  vinous  colour  of  the  head  and  back  has  not  yet 
emerged  from  a  homely  neutral,  and  the  crest  is  but  just  indi- 
cated by  the  longest  feathers  of  the  crown.  The  most  marked 
difference  between  the  adult  and  young  is  in  the  throat  and 
under  surface  generally.  There  is  at  present  scarcely  a  trace  of 
the  deep  black  patch  of  the  chin,  and.  the  delicate  tint  of  the 
general  under  surface  of  the  adult  is  replaced  by  mottled  neutral 
and  white.  This  upon  examination  is  found  to  owe  its  appear- 
ance to  those  longer  webs  which,  arising  towards  the  root  of  each 
feather,  extend  as  far  outwards  as  the  webs  which  arise  nearer 
its  tip,  being  very  pale  or  white,  and  thus  relieving  on  both  sides 
the  last-mentioned  darker  webs.  (Wolley,  'Annals  of  Natural 
History,'  2nd  Series,  vol.  20). 

A.  phosnicoptera.  This  bird,  which  until  lately  was  only  known 
as  an  inhabitant  of  Japan,  has  been  found  in  Siberia.  Radde 
states  that  it  doubtless  breeds  in  the  Bureja  mountains  north  of  the 
Amoor,  since  he  saw  flocks  of  lately  fledged  birds  in  the  woods 
of  that  district  in  August  and  September. 

BOULDER-FORMATION  [E.  C.  vol.  i.  col.  612  ;  Diluvial 
Formation,  E.  C.  vol.  ii.  col.  343J.  The  term  boulder-formation 
has  had  many  misconceptions  connected  with  it.  By  some 
geologists  it  has  been  applied  to  a  series  of  the  more  recent 
superficial  strata,  and  by  others  to  certain  beds  forming  part  of 
the  same  series.  It  is  now  usually  employed  in  its  more  re- 
stricted sense  ;  and  is  never  used  to  indicate  what  were  formerly 
embraced  in  the  term  diluvial  formation.  The  boulder-forma- 
tion, or  the  boulder  beds,  as  we  think  the  strata  referred  to  might 
more  correctly  be  called,  represents  a  set  of  phenomena  which 
appear  to  have  been  of  rare  occurrence  in  past  geological  times. 
Almost  every  bed  of  the  thousands  which  make  up  the  miles  of 
accumulated  deposits  known  to  geologists  has  been  formed  in  one 
of  four  wavs.  The  matter  comprising  them  has  been  derived 
from  the  degradation  of  land,  and  been  strewed  over  the  bottoms 
of  water-filled  hollows  by  the  action  of  currents  ;  a  liquid  is  the 
essential  transporting  agent,  and  the  particles  are  more  or  less 
rounded.  In  the  second  way  the  matter  has  been  precipitated 
from  solution  in  the  waters,  which  formerly  covered  the  site 


159  BOULDERS. 


where  the  bed  is  now  found,  by  organic  agency.  In  the  third 
way  the  matter  is  deposited  from  solution  in  water  by  direct 
chemical  action,  or  rather  by  chemical  action  without  the  inter- 
vention of  organic  life.  In  the  fourth  way  the  materials  have 
been  ejected  from  volcanoes  in  a  pulverulent  form,  and  have 
gradually  settled  down  sometimes  on  the  land  and  sometimes  at 
the  bottom  of  lakes,  seas,  &c.  All  limestones,  sandstones,  grits, 
shales,  clays,  and  conglomerates  have  been  formed  by  one  or  other 
of  these  processes,  and  the  great  majority  of  them  by  the  first- 
mentioned.  In  a  few  instances  the  beds  are  composed  of  frag- 
ments which  were  broken  off  from  rock  masses  by  the  action  of 
the  weather,  and  rolled  into  the  nearest  depressions.  In  addi- 
tion to  all  these  are  certain  beds,  in  the  aggregate  of  compara- 
tively insignificant  dimensions,  which  are  partially  or  mainly 
composed  of  large  masses  of  rock  presenting  few  or  no  signs  of 
having  been  transported  far  by  the  action  of  currents,  and 
yet  they  have  evidently  been  transported  some  how  or  other, 
since  their  parent  rock  is  known  to  exist  twenty,  thirty,  and 
even  hundreds  of  miles  from  their  present  localities.  Such 
beds  are,  as  we  have  already  mentioned,  of  but  rare  occurrence; 
their  peculiar  feature  is  that  large  blocks  of  angular  stone  with 
polished  or  striated  surfaces  rest  upon,  or  are  embedded  in,  a 
line-grained  sedimentary  deposit,  generally  clay  or  shale.  A 
lew  cases  are  recorded  from  Miocene,  Eocene,  Cretaceous, 
Permian,  Carboniferous,  and  Devonian  strata  ;  but  the  best 
marked  and  most  numerous  are  confined  to  a  very  recent  period, 
that  of  the  Post-Pliocene.  As  these  are  best  considered  in  con- 
nection with  the  other  strata  of  their  respective  periods,  further 
remarks  on  the  boulder-beds  will  be  given  under  Post- Pliocene, 
E.  C.  S.,  and  under  the  headings  Miocene,  Eocene,  Chalk 
Formation,  Permian,  and  Old  Red  Sandstone,  in  this 
volume ;  while  the  general  facts  connected  with  the  boulders 
themselves  will  appear  under  Boulders,  E.  C.  S.  The  old 
palaeozoic  boulder-beds  have  not  been  sufficiently  studied  to 
warrant  the  assertion  that  they  have  been  formed  in  the  same 
way  and  under  similar  conditions  to  those  of  the  Post-pliocene 
period ;  at  any  rate  the  term  boulder-formation  is  never  applied 
to  them.  It  may  be  also  mentioned  that  all  those  huge 
angular  or  sub-angular  masses  which  are  scattered  more  or  less 
thickly  over  the  surface  of  the  northern  parts  of  the  European, 
Asiatic,  and  American  continents,  without  being  embedded  in 
a  sedimentary  deposit,  are  not  comprised  in  the  expression 
of  boulder-formation,  although,  like  the  beds  which  are  so  called, 
they  belong  to  the  same  set  of  phenomena. 

BOULDERS  [E.  C.  vol.  i.  col.  612  ;  Erratic  Blocks,  E.  C. 
vol.  ii.  col.  614;  Glaciers,  E.  C.  vol.  ii.  cols.  1031—1035]. 
Boulders  and  erratic  blocks  are  those  large  angular  or  subangular 
rock  masses  which  are  in  many  cases  marked  with  one  or  more 
sets  of  parallel  scratches  and  grooves,  and  which  generally  occur 
under  such  circumstances  that  it  seems  highly  improbable  that 
any  appeal  to  violent  floods  or  suddenly  upraised  mountains  will 
satisfactorily  account  for  all  the  phenomena  connected  with 
them.  Cataclysmic  deluges  might  be  accepted,  if  the  boulders 
were  simply  large  rounded  stones,  such  as  those  near  Inverness, 
which  are  as  well  rolled  as  pebbles,  and  sometimes  from  two  to 
four  feet  in  diameter ;  but  no  flood  or  violent  current  of  water 
can  be  supposed  to  have  transported  masses  many  tons  in  weight 
for  hundreds  of  miles,  and  deposited  them  in  a  finely  commi- 
nuted clay  on  the  tops  or  flanks  of  hills,  or  on  gravel,  with  their 
angles  sharp  and  unworn.  Even  in  those  boulders  which  have 
travelled  a  few  miles  only  it  is  inconceivable  that  their  trans- 
portation can  have  been  by  local  floods  ;  for  this  would  still 
leave  unexplained  the  parallelism  of  the  scratches,  and  the  dis- 
tribution of  the  blocks  in  radial  lines  from  a  common  centre. 
As  has  been  pointed  out  under  Erratic  Blocks,  E.  O,  boulders 
occur  under  a  great  variety  of  circumstances,  and  hence  no  one 
mode  of  distribution  is  applicable  in  all  cases.  The  main  agent 
has  been  the  buoyant  power  of  ice,  which  has  been  pressed  down 
the  channels  of  the  mountain  sides,  and  from  the  higher  parts  of 
a  continental  area  to  its  lower  sea-bounded  margins,  or  drifted 
along  by  oceanic,  lacustrine,  and  fluviatile  currents.  Wood, 
such  as  logs,  and  other  substances  capable  of  buoying  up  heavy 
weights  in  water,  are  accessory  and  comparatively  unimportant 
agents. 

In  this  article  attention  will  be  confined  :  (1)  to  the  modes  of 
occurrence  of  boulders  ;  and  (2)  to  illustrations  of  the  power  of 
ice  in  effecting  the  production  of  the  parallel  scratches,  and  in 
transporting  the  blocks.  While  under  Post- Pliocene,  E.  C.  S., 
an  attempt  will  be  made  to  show  how  the  greater  prevalence  of 
continental  and  valley  glaciers  in  lower  latitudes  than  at  the 
present  day,  the  northern  or  rather  arctic  character  of  the  fauna 


BOULDERS.  100 


of  the  period,  and  other  evidences  of  intense  cold  in  all  the 
localities  where  boulders  are  now  found,  harmonise  with  and 
lend  support  to  the  view  that  ice  was  the  great  transporting 
agent  during  this  period  in  the  polar  halves  of  both  hemispheres. 

In  the  first  mode  of  occurrence  to  which  we  propose  to  draw 
attention,  the  boulders  are  for  the  most  part  situated  on  the 
summits  and  flanks  of  the  higher  elevations  of  the  district,  and 
are  generally  embedded  or  promiscuously  arranged  in  a  hard 
tenacious  clay  which  is  commonly  found  resting  immediately 
upon  hard  rocks.  The  boulders  are  derived  from  rocks  developed 
in  the  district  at  distances  ranging  from  10  or  20  up  to,  in  certain 
rare  instances,  300  or  400  miles.  Their  situation  is  such  as  to  show 
that  the  transporting  agent  has  been  uninfluenced  by  the  minor 
inequalities  of  the  ground,  since  valleys  and  ridges  of  consider- 
able size  intervene  between  their  present  position  and  the  rock 
mass  from  which  they  were  derived.  Sometimes,  even,  it 
happens  that  the  parent  rock  is  situated  at  a  lower  level  than 
the  boulder  itself.  In  some  districts  the  course  of  this  class  of 
boulders  has  been  southerly  and  northerly,  with  variations 
towards  the  east  and  west  from  the  principal  watershed  ;  while 
in  others  they  have  diverged  in  opposite  directions  from  two  or 
more  of  the  principal  watersheds  of  the  country.  Illustrations 
of  most  of  these  statements  are  to  be  seen  in  the  British  islands, 
but  the  most  striking  examples  occur  on  the  European  and 
American  continents.  In  this  country  the  phenomena  are  best 
shown  in  Scotland,  where  they  have  been  carefully  examined 
by  Jameson  and  others.  From  these  researches  we  learn  that 
the  rocky  surfaces  of  the  country  as  well  as  the  boulders  are 
ice-worn,  and  covered  with  parallel  strise.  The  striae  on  the 
boulders  frequently  coincide  in  direction  with  those  on  the  sub- 
jacent rock,  and  this  direction  also  coincides  with  that  in  which 
the  parent  rock  of  the  boulders  lie.  "  Thus,"  says  Professor 
Jameson,  "  on  the  top  of  the  sandstone  hills  that  form  the  south 
end  of  the  island  of  Bute,  we  find  the  ice-worn  debris  of  the 
mountains  of  Argyleshire  ;  in  the  boulders  of  Inverness  we  find 
samples  of  rocks  that  occur  along  the  line  of  the  Caledonian 
Canal ;  and  at  Aberdeen  we  get  specimens  of  all  those  that  are 
to  be  met  with  in  the  valley  of  the  Dee."  The  character  of  the 
mud  in  which  they  are  embedded  frequently  affords  a  good 
indication  as  to  the  direction  which  the  movement  has  taken. 
This  is  well  seen  in  the  country  to  the  south  and  south-east  of 
the  central  highlands  of  Scotland.  An  observer  passing  from 
Ben  Nevis  to  Edinburgh  would  notice  that  the  rocks  in  the  more 
northern  and  mountainous  districts  are  chiefly  granites  and 
mica  schists,  in  which  the  general  tone  of  colour  is  grey.  Then 
would  follow  a  broad  zone  of  more  level  country  characterised 
by  a  red  sandstone,  which  is  succeeded  on  the  south  by  the  coal 
measures.  The  prevailing  colour  of  the  boulder  mud  follows 
the  order  indicated  by  these  rocks.  Thus,  in  the  north  of  the 
area  under  consideration  it  is  of  a  dull  greyish  tint ;  further 
south  it  is  reddish  ;  further  south  it  is  brown  ;  and  beyond  this 
it  becomes  blackish.  On  comparing  the  boundaries  of  the 
colours  in  the  boulder  mud  and  in  the  parent  rocks  it  will  be 
observed  that  the  former  overlap,  or  extend  southwardly  of  the 
latter.  Thus  the  greyish  tint  of  the  boulder  mud  of  the  grey 
granite  and  mica  schist  area  does  not  lose  its  greyness  until 
several  miles  of  the  red  sandstone  have  been  passed  over.  Again, 
on  passing  from  the  red  sandstone  to  the  coal  measures  the 
redness  of  the  boulder  mud  shades  off  from  bright  red  through 
dull  red  and  various  tints  of  brown  to  black.  The  fact  that  the 
underlying  rock  imparts  its  colour  to  the  boulder  mud  for  some 
distance  beyond  its  southern  border  not  only  indicates  the 
direction  in  which  the  mud  has  been  moved,  but  it  also  shows 
that  the  transporting  agent  powerfully  degraded  the  area  over 
which  it  passed.  The  degradation  occurred  over  a  continuous 
breadth  of  many  miles,  and  not  along  a  number  of  narrow 
channels.  The  distribution  of  the  boulders  derived  from  this 
same  area  does  not  indicate  so  regular  an  arrangement  in  zones, 
but  their  lithological  character,  together  with  the  circumstances 
already  referred  to,  leave  little  doubt  as  to  the  direction  in  which 
they  have  travelled.  Thus  on  the  shores  of  the  Forth  the 
boulders  represent  all  the  harder  rocks  between  that  river  and 
the  Grampian  Hills.  We  may  find  there  granite  and  mica 
schist  from  the  Grampians,  old  red  sandstone  from  the  Lowlands, 
volcanic  rocks  from  the  Ochils,  and  fragments  from  the  coal 
beds  of  the  immediate  district.  Granite  boulders  have  also  been 
carried  north-westwardly  in  large  numbers  from  the  Ben  Mac 
Dhui  range  across  the  valley  of  the  Spey  and  far  up  the  flanks 
of  the  hills  near  Aviemore.  The  rocks  and  boulders  of  Arran 
show  the  same  phenomena  on  a  smaller  scale.  The  northern 
and  higher  parts  of  that  island  are  composed  mainly  of  two 
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varieties  of  granite — one  coarse-grained,  and  the  other  fine- 
grained. The  Goatfell  group  of  mountains  consists  entirely  of 
the  coarse-grained  granite ;  while  the  sides  of  Glen  Iorsa, 
together  with  the  eminences  situated  towards  the  western  side 
of  the  island  consist,  partly  of  the  fine-grained,  and  partly  of  the 
coarse-grained.  The  large  proportion  of  the  boulders  of  Arran 
are  derived  from  these  rocks,  and  are  massed  together  in  the 
more  southern  parts  of  the  island.  Their  position  shows  clearly 
that  they  have  traversed  the  island  from  north  to  south,  and 
occupy  the  same  relative  positions  as  their  parent  rocks,  those 
from  Goatfell  being  grouped  together  to  the  east  of  those  from 
Glen  Iorsa.  It  is  also  noticeable  that  the  Arran  boulders  are 
exclusively  derived  from  Arran  rocks,  there  being  few  or  none 
from  the  adjoining  mainland  ;  and  that,  to  use  the  words  of  Dr. 
Bryce,  "  they  have  passed  down  slopes,  across  glens,  up  steep 
inclines,  again  and  again,  to  reach  the  points  where  they  are  now 
lodged."  Much  of  the  boulder-containing  drift  of  the  north  of 
England,  especially  that  about  the  head  waters  of  the  Tyne, 
Wear,  and  Tees,  appears  to  have  been  transported  in  the  same 
way  as  the  Scotch  boulder  clay.  In  America,  also,  there  are 
abundant  examples  of  this  mode  of  occurrence.  In  Massachu- 
setts and  Vermont,  for  instance,  there  are  long  trains  of  boulders 
whose  sources  lie  at  distances  varying  from  20  to  100  miles  in  a 
northerly  direction,  and  their  line  of  movement  is  quite  inde- 
pendent of  the  valley  structure  of  the  district.  Thus  on  Hoosac 
mountain  there  is  a  granite  boulder  believed  to  have  been 
transported  across  the  adjoining  valley,  the  depth  of  which  is 
1500  feet  ;  while  the  iron  ore  beds  at  Cumberland,  New  England, 
are  represented  by  boulders  stretching  35  miles  to  the  south.  The 
country  on  the  south  side  of  Lake  Superior  is  bestrewn  with 
boulders  derived  from  its  northern  shores.  Numerous  other 
examples  are  mentioned  under  Erratic  Blocks,  E.  C. 

In  the  second  mode  of  occurrence  there  is  an  absence  of  the 
tough  clay,  and  if  any  clay  is  present  its  texture  is  more  loose 
and  open.  The  boulders,  mostly  from  local  rocks,  are  distri- 
buted along  the  principal  river  valleys,  and  are  more  abundant 
in  the  upper  than  in  the  lower  portions.  They  frequently  occur 
in  the  large  ridges  or  mounds  which  extend  partially  or  across 
certain  portions  of  these  valleys.  In  many  instances  boulders  of 
similar  material  occur  in  long  trains,  side  by  side  with  trains  of 
boulders  formed  of  other  materials.  Indeed,  it  may  often  be 
noticed  in  this  class  of  boulders  that  not  only  have  they  not 
crossed  valleys  and  ridges,  but  they  have  not  even  crossed  from 
one  side  to  the  other  of  the  same  valley.  This  is  exemplified  by 
the  Wye  valley,  where  boulders  of  millstone  grit  and  limestone 
are  abundant  on  the  one  side,  but  absent  on  the  other.  The 
boulders  at  Detmold,  in  the  valleys  of  the  Limmat,  the  Rhine, 
the  Reuss,  and  the  Aar,  referred  to  under  Erratic  Blocks,  E. 
C,  are  also  examples  of  this  class  ;  and  hundreds  of  others 
might  be  cited  in  the  northern  parts  of  Europe,  Asia,  and 
America,  as  well  as  in  New  Zealand.  In  the  third  mode  of 
occurrence  the  boulders  are  sometimes  isolated,  and  sometimes 
in  patches.  They  are  generally  composed  of  rocks  situated  at 
great  distances,  and  the  patches  are  generally  heterogeneous  in 
composition  as  well  as  promiscuous  in  arrangement ;  and  they 
are  situated  on  the  tops  of  the  lower  hills,  along  the  sides  and 
bottoms  of  valleys,  and  on  plains,  but  their  situation  has  no 
evident  connection  with  the  present  river  systems.  Examples  of 
this  kind  are  afforded  by  the  boulders  of  Westphalia,  Lithuania, 
and  Potosi,  mentioned  under  Erratic  Blocks,  E.  C.  The  few 
boulders  found  in  Devonshire  and  Cornwall  also  appear  to  be 
examples  of  this  class. 

There  are  yet  two  other  recognisable  modes  of  occurrence,  but 
it  is  frequently  difficult  to  distinguish  one  from  the  other,  or 
either  of  them  from  those  which  have  been  already  described. 
In  both  the  boulders  are  frequently  of  local  origin  ;  but  they  do 
not  possess  the  orderly  arrangement  and  that  restriction  to  river 
valleys  immediately  connected  with  the  parent  rocks  so  charac- 
teristic of  boulders  of  the  second  mode  ot  occurrence  ;  and  if 
they  are  associated  with  tough  clays,  they  may  generally  be  dis- 
tinguished from  those  boulders  which  occur  in  the  first  mode 
mentioned,  by  such  clays  containing  marine  shells,  mostly  in  a 
more  or  less  comminuted  condition. 

The  examples  which  we  would,  with  hesitation  however, 
assign  to  the  fourth  mode  of  occurrence,  are  the  granite  blocks 
from  Wasdale  Craigs,  the  boulders  scattered  over  the  low  lands  of 
Livonia,  and  those  which  occur  in  the  glacial  drift  of  Caithness. 
The  distribution  of  the  Wasdale  Craig  boulders  has  been  ably 
sketched  by  Professor  Phillips  ('  British  Association  Report  for 
1864,'  Notices,  p.  65),  whose  account  we  take,  since  we  are 
unable  to  describe  it  ourselves  in  better  words  or  in  shorter  com- 
nat.  hist.  div. — SUP. 


pass.  The  blocks  occur  plentifully  in  the  drainage  of  the  Eden, 
the  large  tracts  embraced  by  the  northern  and  eastern  branches 
of  the  Humber,  and  the  long  depression  on  the  western  side  of 
the  carboniferous  chain  of  Yorkshire  and  Lancashire,  but  are 
quite  unknown  in  the  country  to  the  westward  of  the  parent 
rock.  In  following  the  course  of  the  blocks  from  the  extreme 
south-east  of  Yorkshire,  it  is  found  that  they  do  not  follow  the 
valleys  and  avoid  the  heights,  but,  on  the  contrary,  with  little 
or  no  difference  they  occur  alike  on  hills  and  dales,  though  not 
on  the  very  highest,  till  on  Stainmoor  they  appear  on  surfaces 
raised  1400  feet  above  the  sea.  Through  this  pass  of  Stainmoor, 
which,  though  so  much  elevated,  is  in  fact  a  great  transverse 
depression  in  the  carboniferous  chain,  the  blocks  have  passed  on 
as  through  the  strait  of  an  ancient  sea.  At  no  other  point  have 
the  blocks  passed  the  chain.  In  the  country  to  the  west  of 
Stainmoor  the  blocks  are  frequent  at  all  elevations  below  about 
1000  feet  above  the  sea ;  and  on  approaching  Wasdale  Craig 
they  become  so  numerous  as  to  be  counted  by  hundreds  and 
thousands.  As  Wasdale  Craig  itself  is  only  1479  feet  high,  the 
distribution  has  clearly  not  been  due  either  to  glaciers  or  to 
floatations  by  icebergs,  unless  great  alterations  are  assumed  in  the 
relative  levels  of  different  tracts  of  the  land,  as  well  as  of  the 
land  to  the  sea.  Wasdale  Craig  itself  is  in  the  drainage  of  the 
Lune.  To  the  north  and  west  of  it  the  summit  of  drainage 
between  the  Eden  and  the  Lune  is  traced  over  varying  heights 
greater  and  less  than  that  of  the  Craig.  This  drainage  summit 
is  passed  by  the  blocks  at  a  level  below  1000  feet,  a  little  to  the 
north  of  east  from  the  Craig.  South-west  of  the  Craig  is  the 
watershed  between  the  Lune  and  the  Kent.  This  summit 
appears  not  to  have  been  passed  at  all,  though  in  many  places  it 
is  much  below  the  height  of  the  Craig.  The  blocks  are  often  of 
very  large  size  ;  some  within  two  or  three  miles  of  the  Craig  are 
twelve,  fourteen,  eighteen,  or  even  more  feet  in  the  greatest 
diameter,  and  at  Thirsk,  70  miles  off,  is  a  block  thirteen  feet 
across.  They  seldom  appear  to  have  been  rolled,  but  yet, 
perhaps  by  ordinary  surface  waste,  they  have  often  become 
blunted  at  the  angles.  Our  own  suggestions  as  to  the  way  in 
which  the  distributions  appear  to  have  been  brought  about  will 
be  given  presently,  but  we  will  append  here  the  conclusions  to 
which  the  Professor  himself  has  been  led.  He  states  his  conviction 
— (1)  that  the  distribution  is  best  explained  by  the  agency  of  ice  ; 
(2)  but  not  by  glacier  action  on  the  land  at  its  present  absolute 
elevation  ;  (3)  that  iceberg  floatation  cannot  have  done  it  if  the 
present  relative  elevations  were  the  same  then  as  now;  (4)  that 
the  excessive  abundance  of  blocks  near  the  Craig  seem  to 
require  the  supposition  of  a  considerable  disturbing  force  which 
greatly  shattered  the  Craig.  It  is  thought  that  during  the 
glacial  period  such  a  distm-bance  took  place ;  that  the  lake 
district  was  depressed  ;  that  icebergs,  formed  from  shore  ice  and 
at  moderate  depths  in  the  sea,  carried  away  many  of  the 
loosened  blocks  over  the  region  far  away  in  the  east,  when 
relatively  lower  than  at  present ;  and  that  they  were  distributed 
while  the  land  was  rising.  The  Professor  has  here  confined  his 
remarks  to  Wasdale  Craig,  but  the  harder  rocks  of  Shap  Fell 
and  other  eminences  of  the  Cumberland  range  have  supplied 
boulders  which  have  taken  the  same  direction  as  those  from 
Wasdale  Craig.  We  will  next  turn  our  attention  to  the  boulders 
of  Caithness.  The  north-eastern  part  of  this  county  is  a  low 
undulating  plain,  which  has  a  general  slope  towards  the  north- 
east. It  is  bounded  on  the  south-west  by  lines  of  rocky  cliff 
cut  out  of  the  hills  which  form  part  of  the  mountainous  region 
of  Sutherlandshire.  The  depressions  in  the  more  level  part  of 
the  county  are  filled  with  a  pebbly  silt  and  clay  up  to  from  100 
to  150  feei  above  the  level  of  the  sea.  The  deposit  is  for  the 
most  part  without  any  signs  of  stratification  ;  small  fragments  of 
shells  are  scattered  in  considerable  abundance  throughout  the 
greater  thickness  ot  it ;  and  the  lower  portion,  of  a  greyish  tint,  is 
generally  firm  and  solid,  as  though  it  had  been  strongly  com- 
pressed. In  this  last  character  it  has  considerable  resemblance 
to  the  boulder  clay  of  the  west  coast  and  the  southern  half  of 
the  east  coast  of  Scotland  ;  and  hence  it  has  frequently  been 
spoken  of  as  true  boulder  clay.  It  passes  upwards  into  a  more 
open  clay  of  a  reddish-brown  colour,  and  full  of  striated  ice- 
worn  stones  and  boulders.  The  boulders  consist  of  sandstone, 
mica  schist,  and  granite,  such  as  are  to  be  found  in  the  county 
itself.  The  rock  upon  which  this  deposit  rests  is  marked  with 
strise,  the  great  majority  of  which,  have  bearings  ranging  from 
N.  30°  W.  to  N.  60°  W.,  allowance  being  made  for  the  present 
variation  of  the  compass.  As  the  direction  of  movement  of  the 
clay  has  a  close  bearing  upon  the  question  as  to  how  the 
boulders  were  transported,  we  cite  the  following  passage  from  a 
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paper  by  Professor  Jameson  ('  Quarterly  Journal  of  the  Geolo- 
gical Society/  xxii.  p.  268) :  "  The  impression  left  upon  me  by 
all  I  saw  was,  that  the  movement  had  been  from  north-west  to 
south-east ;  for  where  I  observed  any  indication  of  a  stosscite  it 
was  on  the  north-west  side.  In  order  to  obtain  further  evidence 
on  this  point  I  endeavoured  to  trace  the  boundary  of  the  dark 
grey  drift,  for  I  thought  that,  had  the  movement  come  from  the 
north-west,  the  dark  grey  mud  derived  from  the  Caithness  flags 
should  overlap  the  red  grit  and  conglomerate  towards  Dunbeath 
and  Berriedale,  while  the  flags  themselves  should  be  overlapped 
at  their  north-Avestern  boundary,  towards  Reay,  by  a  differently 
coloured  drift.  This  I  found  to  be  the  case.  The  dark  grey 
mud  fills  the  bed  of  the  Forss  water,  but  does  not  extend 
beyond  the  watershed  between  that  stream  and  the  Burn  of 
Isauld  ;  and  at  Reay  the  drift  covering  the  flags  is  of  a  reddish- 
brown  colour.  On  the  other  hand,  the  dark  grey  mud  stretches 
south-eastward,  past  Lybster,  into  the  bed  of  the  water  of 
Dunbeath,  and  lies  in  heavy  masses  even  in  the  south  branch  of 
that  stream.  I  also  traced  it  to  the  mouth  of  the  Berriedale 
water,  where  it  mingles  with  the  reddish-brown  drift  that  pre- 
vails from  there  to  the  Ord  ;  but  further  up  the  Berriedale  glen, 
to  the  base  of  the  Scarabin  hills,  the  colour  is  reddish  brown. 
The  distribution  cf  the  dark  grey  mud  therefore  harmonizes 
with  the  supposition  that  the  transport  had  been  from  the  north- 
west ;  and  a  movement  of  ice  from  north-west  to  south-east 
across  Caithness  is  totally  at  variance  with  the  notion  of  the 
scratches  having  been  caused  by  glacier  action  proceeding  from 
the  interior  of  the  country  towards  the  present  coast.  I  have 
already  mentioned  that  the  stones  imbedded  in  the  drift  of 
Caithness  very  often  show  the  glacial  stria?.  When  examining 
the  sections  along  the  Haster  Burn,  in  company  with  Mr. 
Joseph  Anderson,  I  remarked  that  the  strire  on  the  imbedded 
fragments  generally  agreed  in  direction  with  those  on  the  rock 
beneath.  The  scratches  on  the  boulders,  as  usual,  run  length- 
ways along  the  stones  when  they  are  of  an  elongated  form  ;  and 
the  position  of  these  stones  as  they  lie  imbedded  in  the  drift  is, 
as  a  rule,  such  that  their  longer  axes  point  in  the  same  direction 
as  do  the  scratches  on  the  solid  rock  beneath,  showing  that  the 
same  agency  that  scored  the  rocks,  also  ground  and  pushed 
along  the  drift.  Interspersed  among  these  ice-worn  stones  were 
many  fragments  of  shells — themselves  also  scratched — and  some 
univalves  almost  entire."  These  fine  parallel  scratches  occur  on 
fragments  of  the  most  fragile  shells,  and  even  on  Foraminifera. 
Although  almost  undistinguishable  in  physical  structure  from 
the  boulder  clay  of  Perthshire  and  Stirling,  the  drift  of  Caith- 
ness differs  from  it  in  several  important  points.  It  is  fossil- 
iferous  ;  its  direction  of  movement  points  not  to  a  high  water- 
shed, but  to  a  wide  expanse  of  ocean  ;  it  is  far  more  recent  than 
the  true  bordder  clay ;  and  the  area  over  which  it  extends  is 
believed  to  be  entirely  free  from  old  glacier  moraines.  The 
question  of  age  is  an  important  one  in  connection  with  bouldeis, 
but  it  cannot  be  dwelt  upon  here  ;  details  upon  this  point  will, 
however,  be  found  under  Post-Pliocene,  E.  C.  S.  Lastly,  we 
would  refer  to  the  boulders  of  Livonia,  which  are  distributed 
over  a  plain  which  is  at  present  but  little  elevated  above  the 
sea.  The  peculiar  feature  about  them  is,  that  while  their 
positions  seem  to  indicate  that  they  were  distributed  over  the 
bottom  of  a  sea,  yet  the  gravels  and  sands  connected  with 
them  are  unfossiliferous  and  non-marine  in  character,  and  the 
underlying  surfaces  are  marked  with  parallel  scratches.  Their 
mode  of  occurrence  is  difficult  to  account  for  on  the  supposition 
that  they  have  been  brought  either  by  icebergs  or  glaciers  ;  and 
a  different  mode  of  accounting  for  them  will  be  noticed  when  we 
refer  to  the  transporting  powers  of  different  forms  of  ice. 

The  peculiarities  of  the  fifth  mode  of  occurrence  will  be 
gathered  from  a  few  examples.  A  little  below  Bridgnorth  two 
well-marked  terraces  are  seen  in  the  valley  of  the  Severn,  one 
at  113  feet  and  the  other  at  156  feet  above  the  level  of  the  sea. 
Along  the  crest  of  the  upper  terrace  there  is  a  pebble  ridge  com- 
posed of  rounded  boulders  mixed  with  a  little  gravel.  Some  of 
these  boulders  are  of  considerable  size,  and  their  composition  is 
as  various  as  the  strata  occurring  hi  the  higher  part  of  the  valley 
of  the  Severn.  They  are  subangular,  free  from  well-marked 
glacial  striae,  more  or  less  abundant  all  up  the  valley  to  Shrews- 
bury, and  generally  most  abundant  in  the  higher  grounds 
ranging  from  400  to  800  feet  above  the  sea.  Mr.  Maw  states 
that  their  local  distribution  is  remarkable,  the  ground  in  some 
places  being  thickly  strewn  with  them,  while  at  others,  where  it 
is  equally  elevated,  the  boulders  are  almost  entirely  absent ;  and 
he  suggests  that  their  partial  distribution  may  be  accounted  for 
by  supposing  that  they  were  not  merely  casually  dropped  from 


floating  icebergs,  but  deposited  wherever  they  happened  to 
ground.  Otherwise,  he  remarks,  the  tendency  would  be  for  the 
low  ground,  which  was  longer  under  water  than  the  higher  hills, 
to  receive  a  larger  instead  of  a  smaller  proportion  of  them.  We 
believe,  however,  icebergs  had  nothing  to  do  with  their  distri- 
bution. Along  many  of  the  river  valleys  of  the  southern 
counties  of  England,  gravel  beds  are.  frequently  found  at  mode- 
rate heights  above  the  present  stream,  generally  between  20  and 
50  feet.  In  these  gravels  numerous  blocks  have  been  observed, 
generally  of  sandstone,  and  sometimes  of  considerable  size. 
Thus  Mr.  Evans  refers  to  several  derived  from  the  gravel  near 
Hillhead  in  Hampshire,  one  of  which  was  2  feet  6  inches  thick, 
and  22  feet  in  circumference.  Mr.  Coddington  refers  to  some 
in  the  gravel  near  Thame,  and  many  others  have  been  recorded 
by  other  observers.  They  are  frequently  associated  with  fresh 
unrolled  chalk  flints.  It  is,  however,  not  unlikely  that  some  of 
the  masses  of  sandstone  found  in  drifts  and  gravel  beds  have 
been  consolidated  in  situ.  In  such  cases  the  presence  of  angular 
flints,  the  want  of  conformity  between  the  bedding  of  the  block 
and  the  stratification  of  the  gravel,  the  irregular  disposition  of 
the  blocks  and  a  marked  inequality  between  the  grains  forming 
the  sandstone,  and  those  forming  the  immediately  surrounding 
sand  or  gravel,  are  the  principal  circumstances  which  indicate 
that  it  is  a  transported  boulder.  These  gravels,  we  would 
mention,  are  hi  all  probability  of  fluviatile  origin.  Above  the 
boulder  clay  of  the  southern  friths  of  Scotland  is  a  laminated 
marine  fossiliferous  clay,  in  which  have  been  found  a  few 
boulders.  They  are  generally  fragments,  6  feet  or  so  in  length, 
of  crystalline  rocks,  and  in  most  cases  they  are  marked  with 
glacial  striae.  Not  unfrequently  colonies  of  Balani  occur  on 
both  their  upper  and  lower  surfaces.  Professor  Jameson  has 
some  interesting  observations  on  this  point.  "  Now,"  he  remarks, 
"  it  is  quite  common  in  some  of  the  pits  [near  Paisley]  to  find  a 
crust  of  Balani  attached  to  one  of  these  boulders,  and  I  think 
it  has  generally  been  supposed  that  the  Balani  are  confined  to 
the  upper  surface  and  sides  of  the  stone,  as  if  they  had  grown 
upon  it  after  it  had  been  dropped  into  its  present  position.  I 
satisfied  myself,  however,  that  this  is  not  always  the  case,  for  I 
found  that  Balani  do  occasionally  occur  all  over  the  lowermost 
side.  For  example,  I  observed  one  heavy  stone,  measuring 
32  inches  in  length  (32  X  14  X  18  inches),  imbedded  in  the  clay 
about  15  feet  from  the  surface.  This  boulder  had  not  been 
moved  out  of  its  original  position,  and  there  were  remains  of 
Balani  on  various  parts  of  the  surface.  With  the  assistance  of 
the  foreman  of  the  work  I  dug  round  it,  and  heaved  it  out  of  its 
bed,  and  found  that  the  whole  under  side  of  it  was  covered  with 
a  close  thick  crust  of  entire  Balani,  the  points  of  which  were 
sticking  downwards  into  the  soft  clay  beneath,  showing  clearly 
that  they  must  have  grown  upon  the  stone  before  it  was  dropped 
into  its  muddy  bed.  Other  instances  of  the  same  kind  were 
observed  by  me  in  this  brick  Avork.  I  conclude,  therefore,  with 
regard  to  these  boulders  at  least,  that  Balani  grew  on  them 
before  they  came  to  be  lodged  in  the  clay  (probably  when  they 
lay  on  some  shore),  and  that  afterwards  they  had  got  encrusted 
with  ice,  and  being  floated  off  had  dropped  to  the  bottom  when 
the  ice  about  them  melted.  I  noticed  that  these  boulders,  with 
the  Balani  on  them,  sometimes  exhibit  glacial  scratches.  Here, 
then,  we  have  evidence  of  three  distinct  events;  first,  the 
boidder  was  scratched;  secondly,  barnacles  grew  upon  it; 
thirdly,  it  was  carried  off  and  dropped  to  the  bottom  of  the  sea. 
If  this  transportation  was  due  to  floating  ice  (and  I  do  not  see 
to  what  else  we  can  ascribe  it),  it  would  therefore  appear  that 
the  floating  ice  had  nothing  to  do  with  the  scratching  of  the 
stone."  Many  of  the  boulders  collected  round  the  margin  of 
old  lacustrine  areas  are  examples  of  this  fifth  mode  of  occurrence. 
Thus  in  the  Himalayas  there  are  extensive  plains  which  were 
formerly  the  sites  of  large  lakes,  and  the  valley  of  Skardo  is 
one  of  them.  Captain  Godwin  Austen  describes  it  as  a  plain 
surrounded  by  high  mountains.  In  the  centre  of  this  plain 
rises  the  Rock  of  Skardo  to  a  height  of  800  feet.  On  the  summit 
of  this  rock  and  along  the  mountain  slopes,  at  elevations  over- 
topping the  rock,  are  vast  accumulations  of  angular  detritus, 
conglomerates,  and  boulders.  These  accumulations  mark  the 
former  level  of  the  lake.  The  great  plain  of  Hungary  and  the 
Danubian  principalities  seems  to  have  been  at  one  time  the  site 
of  a  great  lake  or  inland  sea.  Round  the  margin  of  this  basin 
we  find  here  and  there  deposits  of  gravel  characterised  by 
boulders  of  trachyte,  basalt,  and  rhyolitic  rocks.  These  boulders 
appear  to  be  free  from  glacial  striae,  although  they  are  more  or 
less  angular. 

Having  thus  grouped  together  and  classified  the  principal 
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circumstances  under  which  boulders  are  found,  we  will  indicate 
either  in  this  or  in  other  articles  to  be  referred  to,  in  what  way 
the  ice  is  supposed  to  have  acted  in  each  of  the  five  groups. 
Before  doing  so,  however,  we  would  say  a  few  words  respecting 
the  arrangement  of  the  foregoing  part  of  this  article.  If  the 
reader  will  consult  Post  Pliocene,  E.  C.  S.,  he  will  find 
facts  stated  which  seem  to  lead  to  the  conclusion  that  Scotland 
and  probably  other  northern  countries  have  passed  through 
similar  conditions  which  have  succeeded  eacb  other  in  the  same 
general  order.  Stated  shortly,  those  conditions  were  the  envelop- 
ment of  the  whole  of  the  land  in  a  thick  covering  of  snow  and 
ice ;  the  subsidence  of  a  large  proportion  of  the  land  accom- 
panied by  the  dissolution  of  the  ice  cap ;  the  re-elevation  of  the 
land,  and  a  re-accumulation  of  ice  and  snow,  but  not  to  so  great 
an  extent  as  before  the  period  of  submergence ;  and  subsequent  to 
all  these  a  second  depression,  during  which  a  gradual  ameliora- 
tion of  climate  occurred,  and  the  valley  glaciers  disappeared. 
During  each  of  these  phases  the  action  of  the  ice  was  different, 
so  that  the  principal  effects  produced  by  it  during  eacb  period 
are  recognisable  by  well  marked  characteristics.  It  is  probable 
that  most  of  the  boulders  which  we  have  cited  as  examples  of 
the  same  mode  of  occurrence  were  transported  when  the  con- 
dition of  the  country  as  regards  glaciation  was  in  the  same 
phase.  The  order  of  the  modes  of  occurrence  corresponds  with 
that  of  the  phases ;  and  hence  it  is  probable  that  the  arrange- 
ment followed  is  roughly  chronological. 

The  boulders  of  the  first  group  were,  we  conceive,  transported 
by  the  outward  movement  of  vast  continental  glaciers  which 
covered  the  northern  parts  of  America,  Europe  and  Asia,  during 
what  is  caUed  by  geologists  the  glacial  epoch.  Those  of  the 
second  group  were  brought  down  from  the  high  lands  by  glaciers 
descending  through  valleys.  The  carrying  powers  of  valley 
glaciers  have  already  been  described  under  Glaciers,  E.  O; 
while  those  of  continental  glaciers  will  be  referred  to  more 
particularly  under  Glaciers,  E.  C.  S.  The  transportation  of 
the  boulders  of  the  third  group  appear  to  be  best  explained  by 
icebergs,  which  are  known  to  be  charged  with  great  loads  of 
earth  and  boulders,  and  which  would  discharge  their  burdens  so 
as  to  produce  patches  resembling  those  we  have  described. 
Scoresby  saw  several  which  he  estimated  bad  from  50,000  to 
100,000  tons  of  earth  and  stones. 

The  boulders  of  the  fourth  group  appear  to  have  been  moved 
by  what  are  called  ice-fields,  more  especially  when  forced  against 
shores  or  through  narrow  straits  during  storms  or  by  strong  oceanic 
currents.  These  ice-fields  are  great  masses  of  ice  from  30  or  40 
up  to  400  feet  in  thickness,  and  many  miles  in  extent.  They 
originate  only  partially  from  the  waters  of  the  ocean.  Sea-water 
is  never  frozen  by  the  simple  action  of  intense  cold  to  a  greater 
depth  than  18  feet.  When  an  intense  frost  sets  in  in  the  Arctic 
regions  a  thin  sheet  of  ice  forms  over  the  surface  ;  this  soon  gets 
broken  up  by  a  storm,  and  the  masses  floating  about  gradually 
thicken,  partly  by  solidifying  the  moisture  which  condenses 
upon  them,  and  partly  by  the  additions  received  on  their  sur- 
faces during  snow  storms.  These  masses  are  drifted  by  currents 
into  narrow  straits  and  sounds,  and  are  so  hustled  and  jammed 
together  that  their  edges  rise  up  into  hummocks  and  ridges  from 
10  to  100  feet  high.  When  the  Arctic  winter  sets  in  these 
masses  are  imbedded  in  a  sheet  of  ice,  and  are  so  closely  packed 
that  enormous  pressure  is  exerted  upon  the  sides  of  the  straits. 
Along  the  shores  of  Smith's  Sound,  between  Greenland  and 
Grinnell  Land,  the  rocks  on  the  shore  are  thoroughly  smoothed 
and  polished.  In  addition  to  these  there  is  another  kind  of  ice 
which  acts  in  much  the  same  way  as  the  ice-fields  as  a  geological 
agent,  and  characterises  the  same  high  latitudes.  The  navigators 
in  the  Polar  Seas  call  it  the  ice-foot  or  ice-belt.  This  is  a  band 
of  ice,  of  greater  or  less  width  according  to  the  inclination  of  the 
shore,  being  widest  where  the  slope  is  gentlest.  It  forms  along 
the  margin  of  the  sea,  extends  some  way  inland,  or  as  far  as  the 
bounding  cliffs,  and  is  firmly  fastened  to  the  shore.  In  the 
lower  latitudes,  where  this  belt  occurs  it  is  formed  every  winter 
and  disappears  during  the  summer,  but  in  higher  latitudes  it  is 
permanent,  or  only  dislodged  during  unusually  heavy  gales. 
During  the  winter,  masses  of  rock  are  hurled  upon  the  surface  of 
the  ice-belt,  and  sometimes  accumulate  in  enormous  quantities. 
Dr.  Kane  describes  one  a  little  north  of  78°  N.  lat,  which  clung 
to  the  base  of  the  cliffs  overhanging  the  sea.  Its  surface  was 
covered  with  huge  angular  blocks,  some  of  them  many  tons  in 
weight.  The  height  of  the  talus  of  debris,  from  the  surface  of 
the  ice-belt  to  where  it  met  the  cliffs,  was  590  feet.  In  this  lati- 
tude the  ice-belt  so  firmly  adheres  to  the  shore  that  it  generally 
resists  the  action  of  the  tides.    Sometimes,  however,  the  dis- 


placement is  so  great  that  the  entire  mass  is  floated  away,  carry- 
ing with  it  the  fragments  which  had  been  luted  to  its  under 
surface  as  weU  as  those  which  had  accumulated  from  above. 
The  violence  with  which  the  liberation  is  effected  is  described 
by  Arctic  voyagers  as  terrific ;  great  cracks  run  across  the  ice 
with  deafening  reports,  and  the  rocks  are  subjected  to  such 
strains  and  wrenches  that  few  vessels  would  stand  it  if  they 
happened  to  be  in  the  line  of  disruption.  The  phenomena  pre- 
sented by  the  distribution  of  the  boulders  from  Cumberland  over 
Yorkshire  appear  to  have  been  effected  by  the  packing  of  the 
ice  tables  in  the  broad  depression  traversing  Cumberland  and 
Westmoreland,  the  formation  of  ice-belts  round  the  crags  of  the 
lake  district,  and  the  discharge  of  the  rock-laden  masses  through 
the  Gap  of  Stainmoor.  This  hypothesis  would  not  require  the 
unequal  elevation  and  depression  of  the  lake  district  as  ad- 
vocated by  Professor  Phillips.  The  phenomena  in  Caithness 
seem  to  be  due  to  the  forcing  of  ice  tables  and  dislodged  ice-foots 
over  the  area  of  Caithness,  which  was  probably  then  the  bottom 
of  a  shaUow  sea.  The  boulders  of  Livonia  appear  to  have  been 
distributed  by  a  similar  agency,  that  is,  the  forcing  of  rock-laden 
tables  of  ice  over  a  low  lying  land  ;  an  explanation  which  has 
been  recently  suggested  by  Count  Keyserling.  The  following 
digest  of  his  opinions  is  from  the  late  Mr.  Hamilton's  anniversary 
address  to  the  Geological  Society  in  1866  : — 

During  the  first  frosts  of  1863  Count  Keyserling  observed  that 
a  vast  field  of  ice  from  2  to  2|  feet  thick  had  formed  itself  on 
the  shore  of  the  Gulf  of  Pernan,  extending  far  out  to  sea. 
The  water  then  rose  to  about  four  feet,  owing  to  the  milder 
weather,  covering  the  field  of  ice.  This  was  subsequently 
raised  by  the  water,  and  formed  a  free  floating  field  of  ice  of 
enormous  extent.  A  violent  storm  on  the  15th  and  16th  of 
January  drove  this  field  of  ice  against  the  shore,  and  forced  it 
with  great  power  over  the  land.  Similar  occurrences,  but  on  a 
much  smaller  scale,  had  taken  place ;  but  now,  owing  to  the 
much  greater  thickness  of  the  ice,  the  event  assumed  an  in- 
tensity which  had  not  been  observed  for  several  generations ; 
three  peasants'  dwellings  on  the  promontory  of  the  Tackerort 
were  so  suddenly  invaded  by  the  ice  and  destroyed,  that  the 
inhabitants  lost  all  their  property,  and  had  only  time  to  escape 
with  their  lives.  The  ice  here  rose  60  feet  above  the  level  of 
the  sea  ;  in  other  places,  where  the  shore  was  less  steep  and  only 
12  feet  above  the  sea,  the  ice  came  upon  a  fir-wood,  broke  the 
stems  (some  of  which  were  13  inches  in  diameter),  threw  them 
down,  and  covered  them  with  an  unbroken  coat  of  ice.  Where- 
ever  the  floating  field  of  ice  encountered  a  steep  precipice  it 
rose  up  like  a  sheet  of  paper,  its  free  edge  rose  over  the  land, 
and  then,  turning  over,  fell  partly  into  the  sea  and  partly  in 
fragments  over  the  land,  and  was  pushed  further  in.  On  the 
flat  shores  of  Heuschlager  the  ice  was  driven  1023  feet  inland, 
carrying  with  it  a  vast  quantity  of  stones ;  at  the  same  time 
stones  were  everywhere  raised  out  of  the  sea  by  the  ice,  and 
driven  on  shore.  When  Count  Keyserling  himself  visited  the 
spot  he  found  a  block  of  granite,  weighing  about  2160  pounds, 
lying  amongst  the  blocks  of  ice,  30  feet  above  the  level  of  the 
sea,  and  which  had  evidently  been  raised  by  the  ice  from  the 
bottom  of  the  sea,  thus  confirming  the  generally  received 
opinions  respecting  the  transport  of  the  stones  by  means  of  ice. 
In  another  spot  where  there  is  a  land  cliff  30  feet  high  he  found 
a  heap  of  ice  blocks  10  feet  thick,  which  had  been  generally 
tilted  into  an  almost  vertical  position.  Their  upper  surfaces 
were  covered  with  gravel  and  stones ;  the  lower  surface  was 
pure  ice,  and  had  originally  formed  the  upper  surface  of  the 
field,  thus  showing  that  the  broken  masses  of  ice  had  been 
completely  overturned  by  violent  pressure.  "If  now,"  adds 
Count  Keyserling,  "  we  could  suppose  that  during  the  period  of 
the  great  erratic  phenomena  the  same  circumstance  took  place, 
but  on  a  larger  scale,  so  that  fields  of  ice  of  many  hundred 
square  miles  and  four  feet  thick  were  periodically  driven  over 
the  land,  we  should  have  a  natural  explanation  of  the  scratched 
surfaces  in  parallel  lines,  and  also  of  the  non-marine  character 
of  the  erratic  deposits."  He  considers  that  these  phenomena 
show  how  blocks  of  stone  out  of  the  sea  can  be  pushed  by 
ice  into  places  far  beyond  the  reach  of  the  water,  and  how 
deposits  may  be  formed  along  the  coasts  high  above  the  level  of 
the  sea  resembling  true  inundations  on  the  shore.  Professor 
Baer  also  alludes  to  huge  boulders  along  the  coast  of  Finland, 
which  the  inhabitants  assert  were  brought  there  by  great  fields 
of  ice  pushed  over  the  shore.  The  island  of  Laven  Lari,  on  the 
coast  of  Esthonia,  is  even  now  undergoing  such  rapid  change 
from  the  accumulation  of  gravel  and  boulders  'brought  by  fields 
of  ice,  that  its  present  form  and  outline  is  widely  different  from 
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what  it  was  25  or  30  years  ago.  And  it  is  highly  probable  that 
changes  of  a  similar  character  have  been  effected  even  more  rapidly 
along  the  northern  seaboard  of  Europe  during  the  long  glacial 
winter  which  has  now  retreated  farther  north. 

The  examples  given  of  the  boulders  of  the  fifth  group  are 
arranged  in  a  threefold  division  according  as  they  were  collected 
along  the  shores  of  a  river,  a  lake,  or  a  sea.  In  the  former  two  cases 
they  were  left  at  the  margin  of  the  water,  but  in  the  last  they 
were  generally  arranged  in  lines  at  some  distance  below  the  level 
of  the  water.  The  agents  in  all  cases  are  believed  to  have  been 
river  and  shore-ice,  or  perhaps  in  some  cases,  ground-ice.  The 
effects  are  produced  where  the  cold  of  winter  is  not  very  intense, 
and  may  be  readily  seen  even  at  the  present  time  in  the  rivers 
and  along  the  shores  of  Scotland  and.  England.  They  were, 
however,  formerly  much  more  energetic  than  they  are  now  in  the 
countries  named ;  and  are  greater  in  the  corresponding  latitudes 
of  eastern  Europe  and  North  America.  If  the  ice  covering  the 
British  rivers  during  winter  be  examined  various  extraneous 
articles  will  be  seen  in  it,  such  as  plants,  small  pebbles,  and  even 
fresh- water  shells  with  both  valves  entire,  which  objects  indicate 
that  some  of  the  ice  was  formed  at  the  bottom  of  the  river,  and, 
on  becoming  sufficiently  bulky,  had  floated  the  weeds,  pebbles, 
&c,  to  the  surface.  On  the  break  up  of  the  ice  these  would  be 
floated  away  and  deposited  somewhere  else.  On  the  Niemen 
and  other  northern  rivers  which  are  exposed  to  more  intense 
and  more  prolonged  periods  of  cold,  blocks  of  stone  three  or  four 
feet  in  length  are  buoyed  up  in  this  way,  floated  off  in  the 
spring,  and  accumulated  along  the  shores  of  the  estuaries.  In 
Canada  the  same  effects  are  produced  on  a  still  larger  scale.  In 
the  St.  Lawrence  the  lower  part  of  the  river  remains  frozen  over 
when  thaws  occur  in  its  upper  part.  The  drifted  fragments  are 
packed  together  by  the  current,  the  slabs  are  piled  over  one 
another  to  considerable  heights,  and  the  whole  mass  is  pushed 
onwards  by  the  dammed-up  waters.  The  pressure  thus  pro- 
duced is  sufficient  to  carry  along  boulders,  to  break  off  the  pro- 
jecting corners  of  cliffs,  and  even  to  throw  down  buttresses  of 
solid  masonry.  Lyell,  in  his  '  Elements,'  states  that  the  buttresses 
supporting  a  bridge  over  the  St.  Maurice,  a  tributary  of  the  St. 
Lawrence,  were  thrown  down  in  this  way  and  carried  into  the 
main  river  ;  that  wharfs  and  stone  buildings  from  30  to  50  feet 
square,  have  been  removed  in  the  same  way  at  Montreal ;  and 
that  the  strongest  cables  snap  when  the  ice  presses  on  a  brig 
when  riding  at  anchor.  He  also  figures  a  scene  on  the  shores  of 
the  St.  Lawrence,  in  which  large  boulders  are  strewn  along  the 
shores  in  a  way  wliich  strongly  reminds  one  of  the  boulders 
along  the  valley  of  the  Severn.  The  action  of  the  shore-ice  in 
lakes  is  to  strand  the  boulders  along  the  margin,  and  this  is  the 
way  we  think  the  removal  and  arrangement  of  the  boulders  of 
the  Lake  of  Skardo,  and  of  the  great  plain  of  Hungary,  may  be 
best  explained.  Sir  C.  Lyell  also  describes  the  action  of  the 
shore-ice  of  seas.  The  coast  of  Labrador  is  lined  for  700  miles 
with  ice-borne  boulders,  many  of  them  6  feet  in  diameter,  and 
nearly  all  of  which  have  travelled  from  the  north,  that  is,  with 
the  prevailing  current.  The  boulders  are  constantly  shifting, 
so  that  the  spot  which  is  thickly  strewed  with  them  one  season 
may  be  almost  free  from  them  the  next.  The  isolated  boulders  in 
the  laminated  clay  of  Scotland  and  in  the  fluviatile  drifts  of  the 
South  of  England  we  would  attribute  to  the  floatation  of  blocks 
by  ground-ice,  and  their  deposition  at  random  over  the  bed  of 
the  sea,  and  along  the  margin  of  the  rivers.  It  is  probable  that 
many  of  the  patches  of  drift  derived  from  local  rocks,  whose 
transportation  many  writers  assign  to  icebergs,  have  really  been 
placed  in  their  present  position  by  the  action  of  currents  on 
shore  ice  The  following  are  two  examples  of  this  kind  out  of 
many  which  might  be  cited.  The  Rev.  P.  B.  Brodie  ('Brit.  Ass. 
Rep.'  for  1865  (Notices),  p.  49),  refers  to  a  patch  of  drift  on  the 
high  table  land  from  6  to  12  miles  N.N.W.  and  W.  of  Warwick, 
which  consists  chiefly  of  sandstone  and  quartz  pebbles,  inter- 
mingled with  fragments  of  chalk,  greensand,  oolite,  lias,  mag- 
nesian  and  mountain  limestone,  and  more  rarely  granite. 
Mr.  Startin,  in  the  same  volume  (p.  75),  notices  several  patches 
near  Coventry,  more  particularly  that  which  runs  through  the 
parish  of  Exhall.  The  drift  to  the  east  of  Exhall  is  derived  from 
the  lias,  oolite,  and  chalk  ;  that  at  Corley  and  to  the  west,  is 
composed  of  rounded  quartzose  pebbles  and  small  gravel,  such 
as  might  have  been  derived  from  a  small  area  of  Bunter  con- 
glomerate a  few  miles  to  the  north;  while  that  at  Exhall  is 
almost  entirely  composed  of  angular  fragments  and  large  boul- 
ders from  the  millstone  grit  and  coal  measures  wliich  outcrop  a 
few  miles  to  the  north.  The  explanation  offered  by  Mr.  Startin, 
in  the  case  of  the  Exhall  drift,  will,  we  believe,  apply  to  all 


these  'cases,  including  that  noticed  by  the  Rev.  P.  B.  Brodie.  He 
attributes  it  to  shore-ice.  The  Exhall  drift,  he  thinks,  was 
probably  deposited  when  the  Warwickshire  coal  field  was  an 
island  in  a  shallow  sea.  The  contour  of  the  coast-line  at  the 
time,  which  was  that  of  the  millstone  grit  escarpment,  would 
account  for  the  drift  being  found  in  this  position. 

The  length  to  which  this  article  has  already  extended  pre- 
cludes any  detailed  remarks  upon  other  subjects  connected  with 
boulders.  Nothing  has  been  said  as  to  the  other  ways  in  winch 
blocks  may  have  been  transported  without  being  rounded,  such 
as  by  masses  of  floating  sea-weed,  logs  of  wood,  storm  waves,  &c. ; 
nor  has  anything  been  said  about  the  boulders  of  other  than 
postpliocene  times.  Thus  striated  boulders  have  been  found  in 
the  miocene  strata  of  the  Hill  of  Superga,  near  Turin  [Mio- 
cene, E.  C.  S.] ;  others,  sometimes  with  and  sometimes  without 
faint  indications  of  striae,  are  recorded  from  eocene  beds  in  Swit- 
zerland [Eocene,  E.  C.  S.] ;  from  the  chalk  of  the  South  of 
England  [Chalk  Formation,  E.  C.  S.]  ;  from  the  Permian  beds 
of  Wales  and  Worcestershire  [Permian,  E.  C.  S.] ;  from  the 
carboniferous  formation  of  Cuttack,  in  India  [Carboniferous 
Formation,  E.  C.  S.] ;  and  from  the  Devonian  or  Old  Red  Sand- 
stone of  the  North  of  England  [Old  Red  Sandstone,  E.  C.  S.]. 
The  evidence  respecting  these  is  more  or  less  conflicting  and 
uncertain,  and  it  is  seldom  that  any  decided  opinion  can  be 
offered  as  to  where  they  have  come  from  and  how  they  were 
transported.  What  little  we  have  to  say  about  them  will  be 
found  under  the  headings  indicated  above. 

(God win- Austen,  Quarterly  Journal  of  the  Geological  Society, 
xx.,  p.  384;  Jameson,  Q.  J.  Geol.  Soc,  xxi.  p.  161  ;  Bryce,  Q.  J. 
Geol.  Soc,  xxi.,  p.  204  ;  Dana,  Manual  of  Geology,  2nd  Ed.  ; 
Lyell,  Principles  of  Geology,  10th  Ed.  ;  Hayes,  Open  Polar  Sea, 
1867  ;  Kane,  Arctic  Explorations,  1856.) 

BRACHIOPODA  [E.  C.  vol.  i.  cols.  643—651],  a  class  of 
mollusca,  about  which  much  has  been  written  of  late  years,  but 
of  the  general  plan  of  structure  of  which  it  would  be  difficult  to 
give  a  clear  idea  in  words  only,  in  consequence  of  the  miscon- 
ception caused  by  the  acceptance  of  mistaken  views,  and  the 
propagation  of  those  views  by  the  continued  use  of  terms  sug- 
gested in  accordance  with  them.  Thus  the  name  given  to  this 
class  means  the  "arm-footed,"  and  was  proposed  because  it  was 
imagined  that  in  brachiopods  there  was  a  portion  of  the  organism 
wliich  was  homologous  with  the  part  called  foot  in  the  other 
molluscan  classes.  It  was  imagined  that  the  same  portion  of 
the  organism  was  modified  for  the  purposes  of  creeping,  as  in  the 
common  snail ;  for  leaping  or  spinning  a  byssus,  as  in  some  of 
the  lamellibranchiates  ;  and  for  prehensile  purposes,  as  in  the 
brachiopods.  This  idea  has  been  partially  corrected  in  the  E.  C. 
article,  but,  as  we  shall  endeavour  to  indicate,  the  so-called  feet 
of  the  brachiopods  have  no  homologous  relation  with  the  parts 
so  named  in  other  mollusca,  and  that  they  ought  not  to  be 
termed  arms.  Another  source  of  confusion  has  arisen  from  too 
exclusive  an  attention  having  been  given  to  the  shell,  and  a 
consequent  overlooking  of  the  importance  which  ought  to  be 
given  to  facts  derived  from  the  soft  parts.  The  cause  of  this 
has,  in  great  measure,  arisen  from  the  facility  with  which  shells 
can  be  obtained  and  examined  as  compared  with  the  living 
beings  which  they  protect.  But  the  history  of  the  biological 
sciences  affords  many  a  lesson  which  should  teach  the  student 
how  liable  he  is  to  form  wrong  conclusions  so  long  as  he  is 
unacquainted  with  the  whole  life-history  of  a  being,  or  group  of 
beings,  and  so  long  as  his  information  mainly  relates  to  a  few 
organs  only,  or  to  mature  individuals. 

A  brachiopod  is  a  mollusk  with  a  bivalve  shell,  in  which 
respect  it  resembles  the  lamellibranchiates.  Its  principal  organs 
are  arranged  in  essentially  the  same  way  as  in  the  lamelli- 
branchiates ;  and  the  differences  which  do  exist  are  so  striking 
that  the  tendency  appears  to  be  to  overrate  their  importance. 
In  the  lamellibranchiate  (of  which  an  oyster  may  be  considered 
a  good  example)  as  in  the  brachiopod,  the  organs-  are  symmetri- 
cally arranged  on  a  bilateral  plan.  In  an  oyster  the  mouth,  the 
foot,  and  the  anus  are  situated  in  the  median  plane ;  the 
nervous  system  presents  three  ganglionic  masses,  one  surround- 
ing the  oesophagus  from  which  originate  the  nerves  to  the  labial 
vela? ;  the  second  is  near  the  foot ;  and  the  third  is  below  the 
foot  and  anus.  In  the  brachiopod  there  is  a  nervous  centre 
surrounding  the  cesophagus,  from  which  originate  the  nerves 
supplying  the  so-called  arms,  mantle,  and  viscera  ;  while  the 
pedal  ganglia  are  absent.  Judging  from  the  disposition  of  the 
nerves  it  would  seem  that  the  labial  vela?  and  mantle  of  the 
lamellibranchiate  correspond  with  the  mantle  and  arms  of  the 
brachiopod  ;  and  that  the  arms  of  the  brachiopod  are,  like  the 
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labial  vela?  of  the  lamellibranchiate,  situated  right  and  left  of 
the  mouth.  The  heart  is  dorsal  in  both  groups.  The  two  lobes 
of  the  mantle  are,  however,  differently  arranged,  and  as  this  is 
the  organ  by  which  the  shell  is  secreted,  it  involves  an  im- 
portant difference  in  the  arrangement  of  the  hard  parts,  and  of 
the  muscles  by  which  the  hard  parts  are  connected.  In  the 
lamellibranchiates  they  are  situated  right  and  left,  and  conse- 
quently the  two  shell  valves  are  also  right  and  left ;  in  the 
brachiopod  the  mantle  lobes  are  dorsal  and  ventral,  which 
involves  a  similar  disposition  of  the  valves.  So  that,  while 
the  digestive  system  has  a  similar  arrangement  in  both  groups, 
there  is  a  difference  with  respect  to  the  arrangement  of 
the  mantle  and  shell.  And  since  more  attention  was  given  to 
the  shell  than  to  the  animal,  naturalists  long  misunderstood  the 
true  disposition  of  the  shell  in  the  brachiopod.  It  was  supposed 
that  the  valves  of  the  brachiopodous  shell  occupied  the  same 
position  relatively  to  the  animal  as  those  of  the  lamellibranchiate 
shell ;  but  it  is  now  known  that  such  is  not  the  case.  If  the 
position  of  the  mouth  be  regarded  as  indicating  the  anterior 
end,  the  opposite  extremity  the  posterior  end ;  and  if  we  call 
the  parts  on  either  side  of  the  line  joining  these  two  ends,  in  the 
horizontal  plane,  right  and  left ;  and  the  parts  on  either  side  of 
the  same  line,  in  the  vertical  direction,  ventral  and  dorsal  ; 
comparable  descriptions  of  bivalves  may  be  drawn  up.  The 
hinge  in  the  brachiopod  is  posterior,  whereas  in  the  lamelli- 
branchiate it  is  dorsal ;  the  smaller  valve  of  the  brachiopod  is 
dorsal ;  and  hence  the  hinge  of  the  lamellibranchiate  has  the 
same  relative  position  as  the  small  valve  of  the  brachiopod. 
The  ventral  surface  in  the  brachiopod  is  formed  by  the  large 
valve,  and  by  the  gape  of  the  shell  in  the  lamellibranchiate. 
The  anterior  end  answers  to  the  gape  of  the  shell  in  the  brachio- 
pod, and  to  the  shorter  expansion  of  the  valve  relatively  to 
the  umbo  in  the  lamellibranch  ;  the  posterior  end  answers  to 
the  hinge  in  the  brachiopod,  and  the  larger  expansion  of  the 
valve  in  the  lamellibranchiate.  If,  now,  the  length  of  a  shell 
be  uniformly  accepted  as  the  distance  from  the  anterior  to  the 
posterior  margin  ;  the  width  the  distance  between  the  right  and 
left  sides  ;  and  the  depth  or  height  the  interval  between  the 
dorsal  and  ventral  borders  ;  the  difference  in  the  arrangement  of 
the  shells  in  the  two  groups  will  be  seen.  The  length  of  a 
lamellibranchiate  generally  coincides  with  the  long  axis  of  the 
shell,  as  in  a  mussel ;  and  the  height  to  the  short  axis  at  right 
angles  to  it,  or  from  the  umbo  to  the  widest  part  of  the  gape  of 
the  shell.  The  length  of  a  brachiopod,  on  the  other  hand, 
corresponds  with  what  is  usually  the  long  axis  of  the  shell,  and 
is  measured  from  the  hinge  or  umbo  to  the  widest  part  of  the 
gape ;  while  the  height  corresponds  to  the  short  axis,  or  the 
line  joining  the  outer  surfaces  of  the  two  valves.  Comparing 
the  brachiopods,  as  a  group,  with  the  lamellibranchiates,  it  will 
be  observed  that  in  the  former  the  length  is  the  largest  dimen- 
sion in  some,  such  as  Lingula,  and  the  width  in  others,  as  in 
many  species  of  Spin/era  ;  while  in  the  latter  the  mussel  and 
solens  are  examples  of  long  species  ;  but  there  are  few,  if  any, 
in  which  the  width  is  greater  than  any  other  dimension.  In 
the  brachiopods  the  height  is  always  the  smallest  dimension, 
whereas  it  is  generally  considerable  in  the  lamellibranchiates, 
and  not  unfrequently  even  the  largest  dimension.  On  the 
average,  then,  the  brachiopods  are  long  or  wide,  and  short  in 
stature  or  depressed ;  while  the  lamellibranchiates  are  either 
long,  or  high,  and  narrow  or  compressed.  By  way  of  contrast, 
then,  we  might  speak  of  brachiopods  as  depressed,  and  of  lamelli- 
branchiates as  compressed  animals. 

The  shell  of  a  brachiopod  is  secreted  and  formed  by  the 
mantle,  in  which  respect  it  agrees  with  other  bivalves  ;  but  it 
differs  from  them  in  containing  more  extensive  evidence  of  the 
nature  of  the  internal  organisation,  a  point  of  the  highest  im- 
portance, since  brachiopodous  shells  yield  no  small  portion  of 
the  material  upon  which  the  palaeontologist  has  to  base  his  con- 
clusions :  and  because  there  are  many  things  to  show  that 
exclusive  reliance  upon  the  external  characters  of  a  shell  fre- 
quently tends  to  give  a  wrong  bias  to  our  judgment.  Through- 
out the  whole  range  of  the  organic  world  there  are  no  characters 
which  require  more  caution  in  the  handling  than  those  drawn 
from  external  parts  only.  Instances  could  be  cited  by  hundreds, 
indicating  that  there  may  be  great  similarity  of  external  feature 
combined  with  highly  important  differences  of  structure  ;  and 
that  it  is  exceedingly  difficult  to  distinguish  between  analogies 
and  homologies  where  the  evidence  is  scanty  and  partial.  And 
we  should  naturally  expect  to  find  that  in  such  a  class  as  the 
Brachiopoda,  which  is  so  scantily  represented  in  the  living 
world,  and  the  species  of  which  are  mostly  founded  upon  the 


shell,  that  frequent  mistakes  would  be  committed  in  grouping 
together  in  one  genus  those  shells  which  have  a  great  resemblance 
to  one  another,  but  which  may,  nevertheless,  have  belonged  to 
beings  whose  plan  of  structure  differed  far  more  widely  than 
would  be  consistent  with  assigning  them  rank  in  the  same  genus  ; 
and  it  is  not  unlikely  that  cases  of  this  kind  are  more  frequent 
amongst  the  lanellibranchiates,  but  not  apparent  since  they  are 
not  detected.  In  the  brachiopods  the  internal  portion  of  the 
shell  frequently  affords  a  useful  check  to  conclusions  drawn  from 
its  outside.  Thus  amongst  the  Terabratulidce  one  of  the  most 
important  characters  is  the  possession  of  a  calcareous  loop  in 
the  inside  of  the  dorsal  valve  ;  and  amongst  the  Sjririferidcv 
the  possession  of  two  calcareous  spires  in  the  inside  of  the  same 
valve  is  a  similarly  important  character,  and  by  means  of  them 
alone  we  can  generally  distinguish  the  shells  belonging  to  each 
family.  Thus  Waldheimia,  a  terebratuloid  genus,  presents 
species  which  can  hardly  be  distinguished  from  species  of 
Centronella,  a  spiriferoid  genus,  so  long  as  attention  is  confined  to 
external  characters.  Waldheimia  resupinata  has  almost  the  exact 
form  of  Centronella  glansfagea. 

The  shell  is  generally  composed  of  carbonate  of  lime,  combined 
with  even  less  animal  matter  than  is  usually  found  in  other 
calcareous  shells  ;  but  there  is  one  remarkable  group  in  which 
the  shell  contains  very  little  carbonate  of  lime,  but  consists 
almost  equally  of  phosphate  of  lime  and  animal  matter.  Thus  a 
shell  of  Lingula,  analysed  by  Cloez,  when  dried  at  212°  F., 
contained — 

Per  cent. 

Organic  matter  45.20 

Carbonate  of  lime  6.68 

Phosphate  of  lime  42-29 

Phosphate  of  magnesia  3-85 

Phosphate  of  iron  l-98 

Silica    .      .      .      .      •/.;,«..•      •      .   •  tr. 

When  the  organic  matter'  is  excluded,  this  has  considerable 
resemblance  to  the  composition  of  the  bone  of  many  of  the  higher 
vertebrates.  The  shell  of  Discina  is  not  very  different ;  but  those 
of  Chonetes,  Leptcena,  &c,  are  noticeable  for  consisting  mainly  of 
carbonate  of  lime,  with  a  small  proportion  only  of  the  phosphate. 
In  some  of  the  strata  in  which  Lingula  is  abundant,  such  as  the 
Chazy  formation  of  America,  the  fragments  of  shells  belonging  to 
this  genus  are  associated  with  black  phosphatic  nodules,  which 
are  sometimes  profusely  distributed  over  an  area  of  many  square 
miles,  and  which  it  may  reasonably  be  conjectured  have  been 
derived  in  some  way  from  Lingula  shells.  AH  the  members  of 
the  families  Discinidm  and  Lingulida;  have  these  phosphatic 
shells. 

The  brachiopods  may  also  be  arranged  in  two  groups,  taking  as 
the  basis  of  distinction  the  nature  of  the  connection  between  the 
two  valves.  Thus  in  the  Discinida;,  Lingulida,  and  Craniadoe,  the 
valves  are  kept  in  position,  as  well  as  opened  and  shut,  entirely 
by  muscular  agency  ;  while  in  the  remaining  families  the  valves 
are  prevented  from  sliding  forward  or  laterally  by  means  of  pro- 
jections in  the  ventral  valve,  which  lock  into  sockets  in  the 
dorsal  valve.  Associated  with  this  difference,  we  find  that  the 
group  with  non-articulated  valves  have  a  more  complex  mus- 
cular system  than  that  with  articulated  valves,  as  will  be  seen  from 
the  following  table,  in  which  we  have  indicated  the  names  which 
have  been  long  used,  and  those  which  were  proposed  by  Mr. 
Hancock  in  1858  : — 

Names  proposed  Names  proposed  for 

Names  formerly  in  use.     for  mtVsol,esf  in  homologous  muscles  in 

J  unarticulated  the  articulated 

brachiopods.  brachiopods. 

Anterior  retractors.  Anterior  occlusors.         Anterior  occlusors. 

Anterior  adductors.  Posterior  occlusors.        Posterior  occlusors. 

Posterior  adductors,  or  Divaricators.  Accessory  divaricators. 

cardinals.  Central  adjustors.  I    Tr    .   ,  . 

Central  protractors.  Exterior  adjustors.  )    Ventral  adjusters. 

Exterior  protractors.  Posterior  adjustors.        Dorsal  adjustors. 

Posterior  retractors.  Peduncular.  Peduncular. 

Capsular.  Anterior  parietals. 

Posterior  parietals. 

The  muscles  for  accomplishing  the  same  object  are,  in  most 
instances,  arranged  in  pairs.  In  both  groups  the  valves  are 
separated  and  brought  together  by  means  of  the  occlusor  muscles, 
which  are  fixed  directly  to  the  interior  of  each  valve,  and  by 
the  divaricators,  which  pass  obliquely  backwards  from  the 
ventral  valve  to  be  attached  to  the  beak,  or  to  processes  in  the 
dorsal  valve.  The  actions  of  these  muscles  appear  to  be  to  a 
certain  extent  complementary  to  each  other.  Thus  in  the  case 
of  the  occlusors  the  force  is  applied  for  the  purpose  of  shutting 
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the  valves,  and  the  valves  are  separated  or  less  forcibly  held  in 
contact  by  a  relaxation  of  the  muscles.  Since  they  act  in  an 
almost  vertical  direction  they  do  not  seem  to  be  of  themselves 
capable  of  actually  separating  the  valves,  but  only  of  allowing 
their  separation.  On  the  other  hand,  the  force  is  transmitted  to 
the  divaricator  muscles,  when  it  is  wished  to  open  the  valves. 
The  dorsal  valve  rests  either  on  the  edge  of  the  ventral  one, 
or  else  upon  projections  in  that  valve.  The  dorsal  valve  projects 
somewhat  beyond  the  dental  sockets,  and  to  this  projection  or 
cardinal  process  the  divaricator  muscles  are  attached.  Hence, 
when  these  contract,  the  portion  of  the  valve  behind  the  sockets, 
or  behind  the  point  where  the  dorsal  rests  on  the  ventral  valve, 
is  pulled  down,  and  with  the  teeth  or  edge  of  the  ventral  valve 
as  fulcra,  the  dorsal  valve  is  lifted  above  the  ventral,  the  gape 
being  greatest  at  the  anterior  end.  In  the  non-articulate  group, 
the  divaricator  muscles  are  much  assisted  by  the  four  parietal 
muscles,  which  are  said  to  assist  by  pressing  the  fluid  in  the 
perivisceral  cavity,  thus  forcing  the  valves  apart.  These  muscles 
are  of  great  size.  In  the  articulated  brachiopods,  the  sliding  of 
the  valves  upon  one  another,  either  backwardly  or  laterally,  is 
prevented  by  the  socketed  hinge.  In  the  inarticulate  group  it 
is  equally  prevented  by  special  muscles.  Thus  in  Lingula 
there  are  three  pairs  of  strong  muscles,  viz.,  the  adjustors,  which 
are  so  arranged  as  to  prevent  any  sliding  action.  These  muscles 
are  also  present  in  the  articulated  group,  but  modified  in  form 
and  number  ;  their  principal  action  appears  to  be  to  adjust  the 
valves  with  reference  to  the  pedicle.  The  shell  is  generally 
attached  to  some  solid  substance  by  means  of  the  peduncular 
muscles,  which  pass  through  a  hole  (foramen)  or  notch  at  the 
posterior  part  of  the  ventral  valve.  The  interior  of  the  valves 
frequently  possess  impressions  marking  the  places  where  some  of 
the  muscles  were  attached.  The  muscles  are  fleshy  and  soft  at 
their  expanded  ends,  but  remarkably  glistening  and  tendon-like 
in  the  intermediate  portion.  They  are,  for  the  most  part,  non- 
striated,  but  in  Waldheimia  the  posterior  adductors  are  trans- 
versely striated,  and  well  supplied  with  nerves. 

The  structure  of  the  shell  itself  is  a  characteristic  feature  in 
this  class  ;  but,  as  in  several  other  points,  the  Lingulidce  and 
Discinidce  are  marked  off  from  all  the  other  families.  In  the 
group  with  articulate  and  calcareous  valves  the  shell  is  formed 
by  long  prisms  arranged  parallel  to  one  another,  but  oblicpiely  to 
the  surfaces  of  the  shell  itself.  Internally  the  ends  crop  out  so 
as  to  form  an  imbricated  surface  ;  but  externally  this  is  not 
usually  apparent  owing  to  the  external  surface  being  covered 
with  a  membrane,  but  it  may  be  seen  in  specimens  which  have 
been  somewhat  rubbed,  as  is  frequently  the  case  with  fossil 
valves.  The  prisms  resemble  those  in  the  lamellibrauchiate  shell, 
but  differ  in  being  much  flattened,  and  in  not  being  more  or  less 
perfectly  hexagonal.  The  shell  is  in  many  species  traversed  by 
minute  perforations,  which  are  somewhat  sporadically  distributed 
amongst  the  class.  Their  size  and  number  vary  considerably, 
and  there  is  no  apparent  relation  between  the  diameter  of  the  canals 
and  their  density  of  distribution.  Of  the  recent  species  the  canals 
are  largest  and  most  closely  set  in  Waldheimia  Australia,  the 
average  diameter  being  gWh  of  an  inch,  and  average  distance 
from  centre  to  centre  ^tn  of  an  inch.  In  Terebratulina  caput- 
serpentis  the  distance  from  centre  to  centre  is  about  the  same,  and 
the  average  diameter  less  than  ^th  of  an  inch.  The  canals  are 
generally  more  or  less  funnel-shaped  and  simple  :  sometimes 
they  are  bifurcated,  as  in  many  of  the  Terebratulidce,  and  in  a 
few  (Graniadce)  they  are  arborescent  or  ramified.  In  the  living 
mollusc  these  canals,  which  pass  through  the  shells,  are  occupied 
by  csecal  processes  from  the  outer  surface  of  the  mantle.  It  is  not 
known  what  the  function  of  the  ca?ca  and  perforations  are.  It 
is  improbable  that  they  are  connected  with  the  formation  and 
growth  of  the  shell,  since  they  are  absent  in  some  groups  ;  their 
general  distribution  over  the  shell  negatives  the  idea  that  they 
discharge  the  functions  of  a  liver.  It  has  been  suggested  that 
they  are  offshoots  from  the  great  vascular  sinus  which  occurs 
between  the  body  of  the  mantle  and  its  outer  layer,  and  analo- 
gous to  the  vascular  processes  which  pass  from  the  tunic  to  the 
test  of  an  ascidian,  a  view  which  is  more  or  less  supported  as 
being  consistent  with  our  present  state  of  knowledge,  by  Huxley, 
Owen,  Woodward,  and  Carpenter.  Mr.  Quekett  observed  radiat- 
ing lines  surrounding  the  apertures  which  he  conjectured  might 
represent  cilia.  So  far  as  the  facts  go  they  seem  to  us  to  be  not 
inconsistent  with  the  idea  that  these  parts  are  subservient  to  the 
process  of  respiration.  Perforated  shells  characterise  all  the 
species  of  some  families,  in  others  some  of  the  species  only  pos- 
sess them,  while  in  yet  others  this  feature  is  entirely  absent. 
Thus  they  are  present  in  all  the  Terebratulidce;  absent  in  the 
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Rhynchonellidce,  and  present  in  some  only  of  the  Spiriferidce  and 
Stropliomenidce. 

Another  portion  of  the  shell  which  affords  useful  evidence  as 
to  the  distribution  of  the  soft  parts,  and  the  relation  of  one 
species  to  another,  consists  of  the  calcareous  processes  which 
spring  from  the  hinge  of  the  dorsal  valve  and  are  continued 
forward  as  more  or  less  complicated  loops  amongst  the  Terebra- 
tulidce, and  spires  or  whorls  amongst  the  Spiriferidce  and  Rhyn- 
chonellidce.  The  spires  are  coiled  in  a  lateral  direction  in  the 
Spiriferidce,  and  in  a  vertical  direction  in  the  Rhynchonellidce. 
They  are  believed  to  be  present  in  all  the  Spiriferidce,  but  there 
are  many  species  of  Rhynchonellidce  in  which  they  are  absent. 
In  all  the  groups  with  internal  calcareous  supports  there  may 
frequently  be  found  near  their  origin  at  the  hinge  part  of  the 
shell  two  upwardly  tending  projections,  as  in  Tercbratula,  which 
mark  the  approximate  position  of  the  mouth.  In  some  genera 
the  processes  are  developed  into  loops,  through  which  the  oeso- 
phagus passes.  When  the  position  of  these  loops,  arches,  or 
projections,  is  observed,  as  also  of  the  foremost  muscular  scar, 
and  it  is  borne  in  mind  that  the  great  bulk  of  the  organs,  exclu- 
sive of  the  mantle  and  arms,  is  situated  beliind  these,  it  will 
be  seen  how  small  a  space  is  occupied  by  the  digestive  organs, 
and  how  much  is  appropriated  by  the  mantle  and  arms.  The 
digestive  canal  presents  comparatively  little  difference  through- 
out the  class.  It  comprises  a  mouth  leading  into  a  narrow 
oesophagus,  a  simple  stomach,  and  as  simple  an  intestine.  The 
mouth  generally  has  a  lower  and  an  upper  lip,  and  is  situ- 
ated just  at  the  base  of  the  groove  or  canal  which  traverses 
the  arms  ;  the  lips  are  provided  with  a  few  muscles  and  glan- 
dular-like cells,  but  there  are  no  rudiments  of  any  dental  appa- 
ratus, which  indicates  that  no  mastication  of  the  food  is  required. 
In  Lingula  the  alimentary  canal  commences  about  the  middle 
of  the  shell,  and  proceeds  in  a  nearly  horizontal  direction  almost 
to  the  back  of  the  shell.  It  is  reflected  in  the  dorsal  direction, 
and  is  bent  forwards  along  the  side  so  as  to  terminate  between 
the  mantle  lobes.  The  faecal  matter  is  there  discharged  to  be 
carried  away  by  the  excurrent  passages.  There  is  a  similar 
arrangement  in  Discina;  the  only  important  difference  being 
that  the  intestine  is  reflected  ventrally  in  passing  to  the  right 
side.  In  W aldheimia  the  oesophagus  takes  an  upward  direction 
from  the  mouth,  and  passes  into  the  stomach  at  its  upper  end. 
The  stomach  itself  forms  the  downward  portion  of  the  arch,  and 
the  intestine  is  continued  in  the  downward  direction,  but  inclines 
somewhat  backwardly,  terminating  just  behind  the  adductor 
muscles.  In  Waldheimia  Jlavescens,  and  a  few  other  species  of 
the  articulate  group  whicli  have  been  examined,  no  anal  aperture 
could  be  detected  ;  so  that  the  presence  or  absence  of  such  an 
aperture  appears  to  be  another  feature  which  distinguishes  the 
brachiopods  with  articulated  from  those  with  non-articulated 
valves.  The  liver  forms  a  coloured  mass  about  the  stomach,  and 
is  frequently  the  most  conspicuous  viscus  ;  in  Waldheimia  Jla- 
vescens, for  example,  it  is  three  times  more  bulky  than  the 
stomach.  In  the  last  mentioned  species  the  alimentary  canal  is 
short,  and  the  stomach  is  wide,  while  in  Lingula  the  same  canal 
is  very  long,  and  there  is  no  marked  difference  in  the  widths  of 
the  stomach  and  other  parts. 

The  following  outline  of  the  other  systems  is  taken  from  the 
edition  of  Woodward's  '  Manual  of  Mollusca,'  published  in  1866  : 
— "  The  circulatory  system  is  far  less  complex  than  was  formerly 
supposed  and  does  not  greatly  differ  from  the  same  system  in 
the  Tunicata.  The  heart  is  placed  on  the  dorsal  surface  of  the 
stomach,  and  consists  of  a  simple  unilocular  pyriform  vesicle, 
without  any  auricle.  From  it  the  blood  is  propelled  through 
four  channels  to  the  organs  of  reproduction,  and  to  the  mantle  ; 
and  its  flow  is  probably  assisted  by  a  number  of  subsidiary  pul- 
satile vesicles  situated  on  the  main  arterial  trunks.  It  then 
courses  through  the  plexus  of  lacunes  of  the  parietes  into  the 
system  of  visceral  lacunes.  It  probably  enters  the  liver,  and 
ultimately  finds  its  way  back  into  the  heart  through  the 
branchio-systemic  vein.  There  is,  however,  another  and  more 
important  blood  current  which  traverses  the  whole  length  of  the 
brachial  canal  and  penetrates  to  the  extremities  of  the  cirri, 
before  it  joins  the  current  returning  from  the  visceral  lacunes 
and  flows  with  it  into  the  branchio-systemic  vein.  The  blood 
which  has  passed  through  the  brachial  canal  is  far  more  highly 
oxygenated  than  the  blood  which  has  flowed  through  the  pallial 
membrane.  There  seems  to  be  strong  evidence  that  the  so  called 
arms  are  really  the  gills  or  respiratory  organs  of  the  mollusc. 
They  also  serve  to  bring  food  to  the  creature's  mouth  by  the 
means  before  noticed  [or  by  the  action  of  cilia  whicli  force  the 
water  along  the  gutter  leading  from  the  extremity  of  the  arms 
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into  the  mouth].  The  mantle  is  an  accessory  breathing  organ. 
It  attains  its  highest  development  as  such  in  Lingula,  hut  even 
in  this  genus  the  brachial  apparatus  performs  the  chief  part  in 
oxygenating  the  blood.  There  is  another  system  of  canals  which 
take  their  rise  from  the  visceral  cavity.  What  its  function  is 
has  not  been  determined  :  it  is  not  the  blood  system,  as  was  for- 
merly imagined,  and  has  no  connection  with  it.  The  perivisceral 
cavity  and  the  visceral  lacunae  which  diverge  from  it  may,  it  is 
thought,  be  homologous  to  the  water  vascular  system  in  Pohjzoa, 
the  function  of  which  is  probably  to  evacuate  the  effete  nitro- 
genised  products  which  have  been  eliminated  from  the  blood. 
Consequently  it  would  perform  the  offices  both  of  the  kidney  and 
the  renal  organs.  The  generative  organs  occupy  the  great  pallial 
sinuses,  and  probably  both  sexes  are  combined  in  one  individual. 
In  the  articulated  Brachiopods  the  ovaries  and  testes  are  placed 
in  the  mantle  ;  but  in  Lingula  and  Discina  they  occur  in  the 
perivisceral  chamber.  The  ova  escape  into  the  oviducts  (regarded 
by  Cuvier  and  others  as  hearts),  which  open  externally  and  have 
nothing  to  do  with  the  vascular  system.  In  Bhynchonella  there 
are  four  oviducts,  but  in  most  if  not  all  the  other  Brachiopods, 
there  are  only  two.  In  Terebratulidce  they  are  divided  into  two 
portions,  called  the  auricle  and  ventricle  by  Professor  Owen. 
Mature  eggs  have  been  found  in  large  numbers  in  the  peri- 
visceral chamber  and  in  the  oviducts.  Recent  Discina:  often 
have  minute  fry  attached  to  their  valves,  and  Mr.  Suess,  of 
Vienna,  has  noticed  a  specimen  of  the  fossil  Stringocephalus 
wliich  contained  numerous  embryo  shells.  As  yet  we  know 
little  respecting  the  development  of  the  Brachiopoda,  but  there  can 
be  no  doubt  that  in  their  first  stage  they  are  free  and  able  to 
swim  about  until  they  meet  with  a  suitable  position.  It  is  pro- 
bable that  in  the  second  stage  they  all  adhere  by  a  byssus, 
which  in  most  instances  becomes  consolidated  and  forms  a  per- 
manent organ  of  attachment.  Some  of  the  extinct  genera  (e.  g., 
Spirifera  and  Strophomena)  appear  to  have  become  free  when 
adult,  or  to  have  fixed  themselves  by  some  other  means.  Four 
genera,  belonging  to  very  distinct  families,  cement  themselves 
to  foreign  objects  by  the  substance  of  the  ventral  valve.  The 
nervous  system  exhibits  a  state  of  development  but  little  supe- 
rior to  what  is  found  in  the  ascidians.  No  special  organs  of 
sense  have  been  detected.  The  red  spots  in  the  mantle,  sup- 
posed by  some  to  be  rudimentary  eyes  and  ears,  are  probably 
the  glands  situated  at  the  base  of  the  seta;." 

A  few  other  details  may  be  added  to  this  quotation.  In  some 
species  the  sexes  are  now  known  to  be  developed  in  different 
individuals.  Professor  Owen  noticed  that  the  generative  organs 
of  a  number  of  individuals  of  Waldheimia  fiavescens  presented 
a  manifest  difference  of  texture  and  colour.  Thus  in  some  the 
organs  were  better  defined,  more  compact,  and  of  a  paler  colour  : 
in  others  they  were  broader,  more  diffused,  and  of  a  deeper 
yellow  colour.  On  submitting  them  to  a  microscopic  examina- 
tion it  was  discovered  that  ova  only  were  developed  in  the  indi- 
viduals with  the  broader  and  darker  coloured  organs,  and  sperm 
cells  in  those  in  which  they  were  narrow  and  compact. 

Next  we  would  notice  the  embryo  brachiopod  discovered  and 
described  by  F.  Miiller.  It  was  a  small  orbicular  bivalved  mol- 
lusc, in  winch  the  valves  were  similar  in  shape,  but  dissimilar  in 
size,  the  dorsal  being  the  larger  of  the  two.  The  valves  are  not 
connected  by  a  hinge,  but  at  the  part  occupied  by  it  in  the  adult 
is  a  small  oval  plate.  The  mantle  is  open  all  round,  and  has 
five  pairs  of  stiff  setae  at  its  margin,  four  of  which  originate  in 
the  ventral  half  of  the  mantle.  There  are  also  a  series  of  finer 
setae  on  the  margin  of  the  dorsal  lobe,  which  are  curved  so  as  to 
arch  over  the  ventral  valve.  The  embryo  is  provided  with  a  pair  of 
auditory  capsules,  and  a  pair  of  eyes.  The  alimentary  canal  occu- 
pies the  posterior  half  of  the  intervalvular  space  ;  the  anterior  half 
being  appropriated  by  four  pairs  of  short  cylindrical  processes, 
supported  on  a  common  peduncle,  and  surrounding  a  knob 
behind  which  is  the  mouth.  The  cylindrical  processes  are 
richly  clothed  with  cilia,  and  their  action  enables  the  animal  to 
swim  freely  through  the  water.  During  locomotion  the  mouth 
always  occupies  a  forward  position.  As  this  embryo  was  found 
in  swarms  at  Desterro,  in  Brazil,  where  a  species  of  Crania  is  the 
only  living  brachiopod  known,  the  embryo  is  supposed  to  apper- 
tain to  that  species.  Professor  Owen  has  briefly  noticed  some 
embryo  Lingulce  in  a  still  earlier  stage  of  development ;  and  a 
more  advanced  embryo  of  the  same  genus  has  teen  described 
by  McCrady,  in  the  'Proceedings  of  the  Elliot  Society  of 
Charleston.' 

The  classification  proposed  by  De  Blainville  has  not  been 
adopted,  and  several  other  systems  have  since  been  drawn  up. 
The  following  is  an  outline  of  a  few  of  these. 


D'Orbigny  grouped  the  Rudistes  and  Brachiopoda  in  the  same 
class ;  the  great  bulk  of  the  latter  constituted  his  order  Brachio- 
poda brachidce;  while  Argiope  and  Tliccidium  were  placed  along 
with  the  Budistes  proper  in  his  order  Brachiopoda  cirrhidce.  This 
view  has  received  little  support.  The  Brachidce  are  arranged 
thus : — 

Fam.  1.  Lingulidce. 

Genera  :  Lingula  ;  Obolus. 
Fam.  2.  Calccolidcc. 

Genus :  Calceola. 
Fam.  3.  Productidw. 

Genera  :  Productus  ;  Chonetes  ;  Leptaona. 
Fam.  4.  Orthisidce. 

Genera  :  Strophomena  ;  Orthisina  ;  Orthis. 
Fam.  5.  RhynchonellidcB. 

Genera:  Hemithyris;  Ehynchonella ;  Strigoce- 
phalus ;  Porambonites. 
Fam.  6.  Uncitidce. 

Genera  :  Uncites  ;  Atrypa ;  Pentamerus. 
Fam.  7.  Spiriferidce. 

Genera  :  Cyrtia  ;  Spirifer  ;  Spiriferina  ;  Spiri- 
gerina  ;  Spirigera. 

Fam.  8.  Magasidce. 

Genera  :  Magas  ;  Terebratulina. 
Fam.  9.  Terebratulidce. 

Genera  :  Terebratula  ;  Terebratella ;  Terebri- 
rostra ;  Fissurirostra. 

Fam.  10.  OrbiculidcB. 

Genera :  Siphonotreta ;  Orbicella  ;  Orbiou- 
loidea  ;  Orbicula. 

Fam.  11.  Craniadce. 

Genus :  Crania. 

Argiope  and  Tliccidium,  which  are  placed  in  his  order  Cirrhidce, 
should  be  admitted  into  the  family  Terebratulidce.  Davidson  con- 
siders that  the  Mcumidce  should  also  be  merged  in  this  family  ; 
and  that  the  Uncitidce  should  be  abolished,  the  genera  Uncites 
and  Atrypa  coining  better  amongst  the  Spiriferidce,  and  Penta- 
merus amongst  the  Bhynchonellidce.  The  Calceolidce  should  also 
be  abolished,  since  Calceola  is  a  coral.  This  leaves  eight  families, 
which  approximate  to  the  eight  families  into  which  Woodward 
grouped  the  class.  The  following  is  an  outline  of  his  arrange- 
ment, in  which  we  have  included  the  names  of  the  sub-genera 
in  parentheses. 

Fam.  1.  Terebratulidce. 

Genera:  Terebratula  (Terebratulina ;  Wald- 
heimia  ;  Meganteris)  ;  Terebratella  (Trigono- 
semus ;  Lyra ;  Magas ;  Bouchardia ;  Morrisia  ; 
Kraussia  ;  ?  Megerlia  ;  1  Kingena  ;  1 1smenia  ; 
1  Waltonia ;  Zellania) ;  Argiope  ;  Thecidium ; 
?  Stringocephalus. 
Fam.  2.  Spiriferidie. 

Genera  :  Spirifera  (Spiriferina  ;  Cyrtia  ;  Sucs- 
sia)  ;  Athyris  (?  Merista) ;  Retzia  ;  Uncites. 
Fam.  3.  Bhynchoncllidw. 

Genera  :  Rhynchonella  (?  Porambonites  ;  Cam- 
arophoria)  ;  Pentamerus ;  Atrypa. 
Fam.  4.  -  Orthidce. 

Genera:  Orthis  (t Orthisina) ;  Strophomena 
(?  Leptasna  ;  Koninckia) ;  Davidsonia ;  Cal- 
ceola. 

Fam.  5.  Productidce. 

Genera  :  Productus  (Aulosteges) ;  Strophalosia  ; 
Chonetes. 
Fam.  6.  Craniadce. 

Genus  :  Crania. 
Fam.  7.  Discinidce. 

Genera :  Discina  (Trematis)  ;  Siphonotreta 
(?  Acrotreta). 

Fam.  8.  Lingulidce. 

Genera  :  Lingula  ;  Obolus. 

In  the  following  outline  of  Davidson's  scheme  the  sub-genera 
are  placed  in  parentheses. 
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Fam.  1.  Terebratulidce. 

Genera :    Terebratula  (Terebratulina ;  Wald- 
heimia) ;  Terebratella  (?  Trigonosemus ;  ?  Tere- 
brirostra  ;    Megerlia)  ;    Kraussia  ;    Magas  ; 
Bouchardia  ;  Morrisia  ;  Argiope. 
Fam.  2.    ?  Stringocephalidce. 

Genus :  Stringocepbalus. 
Fam.  3.  Thecideidce. 

Genus :  Thecidium. 
Fam.  4.  Spiriferidce. 

Genera :  Spirifer  (?  Spiriferina ;  1  Cyrtia) ;  Athy- 
ris  ;  Spirigera  (?  Retzia) ;  Uncites  ;  Atrypa. 

Fam.  5.    ?  Koninckinidce. 

Genus  :  Koninckina. 
Fam.  6.  Rhynchonellidce. 

Genera  :  Rhynchonella ;  Camarophoria  ;  Penta- 
merus. 

Fam.  7.    1  Porambonitidce. 

Genus  :  Porambonites. 

Fam.  8.  Strophomenidm. 

Genera  :   Orthis  ;    Orthisina  ;    Strophomena  ; 
Leptaena. 

Fam.  9.    2  Davidsonidce. 

Genus  :  Davidsonia. 

Fam.  10.  Productidce. 

Genera:  Chonetes;  Stroplialosia  (?  Aulosteges)  ; 
Productus. 

Fam.  11.  Calceolidw. 

Genus :  Calceola. 

Fam.  12.  Craniadoz. 

Genus  :  Crania. 
Fam.  13.  Discinidce. 

Genera  :  Discina  (Orbiculoidea  ;  Trematis) ;  Si- 
pbonotreta  (Acrotreta). 
Fam.  14.  Lingulidce. 

Genera  :  Lingula  :  Obolas. 
The  following  descriptions  of  the  genera  are  compiled  from 
Davidson's  '  Monograph  of  the  British  Bracliiopoda,'  vol.  i.  ; 
modifications  are  introduced  at  places  in  accordance  with  more 
recent  information  : — 

Family  I.  Terebratulidce. 

Animal  fixed  to  submarine  bottoms  by  a  muscular  peduncle 
issuing  from  a  perforation  in  the  beak  of  the  larger  valve  ;  this 
aperture  is  partly  surrounded  by  a  deltidium  in  one  or  two 
pieces  ;  oral  appendages  entirely  or  partially  supported  by  calci- 
fied processes  which  commonly  assume  the  shape  of  a  loop, 
variable  in  form  and  dimensions,  but  always  fixed  to  the  smaller 
or  dorsal  valve  ;  shell  structure  always  punctated. 

Terebratula.  Llhwyd,  1696. — Shell  oval,  elongated,  or  trans- 
verse, externally  smooth  or  plaited ;  valves  more  or  less  un- 
equally convex  ;  margin  even  or  waved  :  hinge  line  curved, 
beak  short,  truncated  by  a  foramen,  variable  in  size,  and  partly 
margined  by  a  deltidium  in  one  or  two  pieces ;  loop  short,  con- 
fined to  the  posterior  portion  of  the  shell,  and  not  exceeding 
much  more  than  a  third  of  the  length  of  the  valve,  simply  at- 
tached to  the  hinge  plate.  The  two  riband-shaped  lamellae  are 
soon  united  by  a  transverse  lamella,  bent  upwards  in  the  middle. 
The  cirrated  arms  are  sujjported  by  the  crura  and  project  con- 
siderably in  front  of  the  loop  ;  no  internal  septum  in  the  socket 
valve. 

Terebratulina.  D'Orbigny,  1847. — Shell  generally  longer  than 
wide,  and  more  or  less  oval.  Beak  obliquely  truncated  by  a 
foramen,  which  generally  extends  to  the  umbo  ;  deltidium  small, 
and  at  times  indistinct ;  socket  or  dorsal  valve  less  convex  than 
the  perforated  one,  exhibiting  two  variably  developed  auricular 
expansions  ;  surface  striated  or  costellated  ;  valves  articulating 
by  means  of  teeth  and  sockets  ;  loop  short,  not  exceeding  one- 
third  of  the  length  of  the  shell,  and  rendered  annular  by  the 
union  of  the  oral  processes  in  the  shape  of  a  shelly  band.  The 
cirrated  arms  are  supported  by  the  crura,  and  project  consider- 
ably into  the  interior  of  the  shell ;  structure  punctated. 

Waldheimia.  King,  1849. — Shell  variable  in  shape,  more  or 
less  circular,  subquadrate,  transverse,  or  elongated,  with  both 
valves  convex,  or  with  the  smaller  or  dorsal  one  depressed  or 


con-cave  ;  margins  straight  or  waved  ;  surface  smooth  or  plaited  j 
beak  truncated,  and  perforated  by  a  circular  foramen  of  variable 
dimensions,  partly  completed  by  a  deltidium  in  one  or  two  pieces ; 
loop  long,  in  general  exceeding  two-thirds  of  the  length  of  the 
valve,  formed  of  slender,  shelly,  riband-shaped  lamella?  simply 
attached  by  the  crura  to  the  hinge  plate,  and  more  or  less  folded 
back  upon  itself.  The  cirrated  arms  are  partially  supported  by 
this  appendage,  and  united  throughout  by  a  membrane,  exactly 
as  in  the  typical  species  of  Terebratula.  The  valves  articulate 
by  means  of  teeth  situated  one  on  each  side  of  the  deltidium, 
supported  by  plates,  and  fitting  into  corresponding  sockets  in 
the  smaller  or  dorsal  valve.  In  the  interior  of  the  smaller  valve 
a  prominent  cardinal  process  or  boss  and  hinge  plate,  with  four 
depressions,  occupies  the  space  between  the  socket  ridges,  under 
which  originates  a  central  mesial  septum,  which  extends  more  or 
less  into  the  interior  of  the  shell  ;  structure  punctated. 

Terebratella.  D'Orbigny,  1847. — Shell  elongated'or  transverse, 
variable  in  shape  :  both  valves  regularly  and  unequally  convex, 
or  interrupted  by  a  longitudinal  depression  in  the  smaller  valve; 
beak  truncated  by  an  oblique  foramen  of  a  circular  or  oval  form, 
and  partly  margined  by  a  deltidium  in  two  pieces,  at  times  dis- 
united above  the  umbo  ;  beak  ridges  more  or  less  defined, 
and  in  some  cases  leaving  between  them  and  the  hinge  line  a  fiat 
or  concave  cardinal  area  ;  external  surface  smooth  or  variously 
punctated  ;  hinge  articulating  by  means  of  teeth  in  the  larger 
and  sockets  in  the  smaller  valve.  In  the  interior  of  the  dorsal 
valve,  under  the  cardinal  process  and  hinge  plate,  a  more  or  less 
elevated  medio-longitudinal  crest  or  septum  extends  to  about 
half  the  length  of  the  valve  ;  the  loop  is  elongated  and  doubly 
attached,  first  to  the  hinge  plate,  and  afterwards  to  the  mesial 
septum,  by  processes  given  off  at  right  angles  near  the  centre  of 
the  valve,  the  remaining  portion  soon  after  becoming  reflected. 
The  double  impressions  of  the  adductor  are  seen  on  either  side 
near  the  mesial  plate. 

Trigonosemus.  Konig,  1825. — Shell  inequivalve,  oval,  trans- 
verse or  elongated  ;  dental  valve  always  convex,  smaller  one 
moderately  so,  flat  or  longitudinally  depressed  ;  beak  produced, 
recurved,  and  truncated  by  a  small  foramen  originating  at  the 
summit  of  the  beak,  and  extending  on  the  opposite  side  to  the 
area.  This  last  is  large,  margined  and  carinated  exteriorly  ;  the 
deltidium  occupying  less  than  a  third  of  the  surface,  a  small 
portion  only  edging  the  foramen  ;  external  surface  striated  or 
variously  costated  ;  hinge  articulating  by  the  means  of  teeth  ami 
sockets  ;  between  the  socket  ridges  a  remarkable  large  and  pro- 
duced cardinal  process  or  boss  fills  a  cavity  in  the  beak  of  the 
larger  valve  ;  the  loop  is  doubly  attached,  first  near  the  base  of 
the  socket  ridges,  and  afterwards  to  a  short  mesial  septum  before 
becoming  reflected ;  the  adductor  muscular  impressions  are 
deeply  indented  on  either  side  close  to  the  base  of  the  septum. 

Terebrirostra.  D'Orbigny,  1847. — Animal  unknown.  Shell 
more  or  less  oval,  inequivalve ;  beak  considerably  elongated, 
almost  straight,  with  a  false  area  and  narrow  deltidium  ;  valves 
articulating  by  the  means  of  teeth  and  sockets  ;  internal  arrange- 
ments of  the  calcified  supports  of  the  arms  unknown  ;  a  mesial 
septum  exists  in  the  interior  of  the  smaller  valve  ;  cardinal  pro- 
cess large  and  produced  ;  external  surface  plaited. 

Megerlia.  King,  1849. — Shell  inequivalve,  suborbicular,  trans- 
verse, or  longitudinally  oval ;  beak  short,  and  truncated  by  a 
circular  foramen  ;  deltidium  small ;  beak  ridges  well  defined  ; 
external  surface  smooth,  spinulose,  or  covered  by  fine  radiating 
striae  ;  shell  structure  largely  punctated ;  hinge  line  sometimes 
long  and  straight,  with  the  articulating  teeth  and  sockets  widely 
separate.  In  the  interior  of  the  socket  or  dorsal  valve  a  slightly 
elevated  medio-longitudinal  septum  proceeds  from  under  the 
cardinal  process  or  boss  to  less  than  half  the  lergth  of  the  valve  ; 
the  loop  is  three  times  attached,  first  to  the  base  of  the  socket 
ridges,  afterwards  by  a  horizontal  process  to  near  the  extremity 
of  the  septum,  and  again  by  two  additional  processes  departing 
from  the  reflected  portion  of  the  loop  to  the  central  septum. 
The  cirrated  arms  are  large,  their  fringes  extending  to  near  the 
border  of  the  shell ;  on  either  side  of  the  mesial  septum  are  seen 
the  double  scars  produced  by  the  adductors. 

Kraussia.  Davidson,  1852. — Shell  subcircular,  with  a  nearly 
straight  hinge  line ;  beak  truncated  ;  foramen  large,  round  ; 
deltidial  plates  small,  not  united ;  beak  ridges  well  defined, 
leaving  a  flat  false  area  between  them  and  the  hinge  margin  ;  in 
most  species  a  longitudinal  depression  exists  in  the  smaller  valve  ; 
external  surface  smooth,  or  variously  plaited  ;  structure  punctated ; 
the  dorsal  pedicle  muscles  produce  two  wide  egg-shaped  impres- 
sions close  to  the  binge,  and  between  the  inner  walls  of  the 
socket  ridges  a  small,  slightly  elevated  mesial  ridge  extends  to 
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about  half  the  length  of  the  valve,  at  the  extremity  of  which 
arise  two  small  forked  diverging  lamella?,  expanded  at  their 
extremity.  The  cirrated  arms  are  unusually  small,  their  fringes 
not  extending  more  than  half  way  towards  the  border  of  the 
shell ;  in  the  first  part  of  their  course  from  the  mouth  forward 
the  cirrhi  are  few  or  wanting  ;  the  whole  brachial  apparatus  is 
supported  by  the  small  forked  process  above  described,  no  other 
part  of  the  apophysary  system  being  calcified  ;  cardinal  process 
or  boss  small. 

Mayas.  Sowerby,  1818. — Animal  unknown.  Shell  small, 
inequivalve,  more  or  less  regularly  oval ;  beak  truncated  by  a 
foramen  extending  to  the  umbo  of  the  smaller  valve ;  surface 
smooth  or  slightly  striated  ;  shell  structure  largely  punctated  ; 
apophysary  system  in  the  dorsal  or  socket  valve  composed  of  an 
elevated  longitudinal  septum  reaching  from  one  valve  to  the 
other,  and  to  which  are  affixed  two  pairs  of  calcareous  lamella?  ; 
the  lower  ones  are  riband-shaped  ;  attached  first  to  the  hinge 
plate,  they  afterwards  proceed  by  a  gentle  curve  to  near  the 
anterior  portion  of  the  septum,  to  the  sides  of  which  they  are 
affixed  ;  the  second  pair  originate  on  either  side  of  the  upper 
edge  of  the  septum,  extending  in  the  form  of  two  triangular 
anchor-shaped  lamellae. 

Bouchardia.  Davidson,  1849. — Shell  of  an  elongated  oval 
shape  ;  valves  thick,  and  almost  equally  convex  ;  beak  nearly 
straight,  and  truncated  by  a  small  circular  foramen  ;  no  true 
area  or  cleltidium ;  external  surface  smooth ;  structure  punctated ; 
valves  articulating  by  means  of  teeth  and  sockets.  In  the 
interior  of  the  smaller  or  dorsal  valve  the  socket  ridges  are  largely 
developed,  extending  to  nearly  a  third  of  the  length  of  the  valve, 
and  fitting  into  corresponding  grooves  in  the  dental  valve  ;  the 
hinge  plate  or  platform  is  large  and  massive,  filling  up  the  space 
between  the  socket  ridges  ;  and  from  the  extremity  of  the  um- 
bonal  beak  originates  the  cardinal  process  or  boss,  which  assumes 
the  shape  of  two  deviating  elongated  crests  grooved  along  their 
upper  surface,  and  probably  serving  as  an  attachment  to  the 
cardinal  muscles  ;  pedicle  scars  are  visible  on  the  outer  sides  of 
these  ;  at  the  base  of  the  platform  above  described  a  short  mesial 
septum  gradually  arises,  to  the  upper  edge  of  which  is  affixed  an 
anchor-like  pair  of  lamellae,  and  close  to  the  base  of  the  septum 
was  attached  the  adductor  muscle.  In  the  dental  valve  a  mesial 
ridge  separates  the  large  cardinal  muscular  scars  placed  on  either 
side,  and  towards  the  centre  of  the  valve  a  small  ovate  impression 
indicates  the  place  of  the  adductor.  The  ventral  pedicle  muscles 
occupy  a  deep  groove,  which  extends  from  the  last-named  scar  to 
the  extremity  of  the  foramen,  which  is  excavated  in  the  substance 
of  the  beak. 

Morrisia.  Davidson,  1852. — Shell  minute,  circular,  depressed  ; 
foramen  large,  round,  encroaching  equally  on  both  valves  ; 
large  or  dental  valve  with  a  small  straight  hinge  area  : 
deltidium  plates  minute,  widely  separated  :  valves  articulating 
by  means  of  teeth  and  sockets  ;  smaller  or  socket  valve  deeply 
notched  at  the  umbo  :  apophysary  system  consisting  of  two 
branches,  originating  at  the  base  of  the  dental  sockets,  and 
united  to  a  small  elevated  process  arising  from  the  centre  of 
the  valve.  Animal  furnished  with  two  subspiral  or  sigmoid 
arms,  fringed  with  comparatively  large  cirrhi :  these  arms 
originate  beside  the  mouth,  supported  by  the  crural  processes, 
and  after  passing  forwards  and  converging  in  front  of  the  mouth, 
they  again  turn  outwards,  each  having  the  shape  of  the  letter  S : 
external  surface  smooth  and  largely  punctated. 

Arcjiope.  Deslongchamps,  1842. — Shell  semi-orbicular,  quad- 
rate or  transversely  oval :  valves  unequally  convex,  smooth  or 
variously  costated  :  ventral  or  dental  valve  the  deepest,  beak 
produced,  with  a  depressed  triangular  area  :  foramen  large, 
completed  by  the  umbo  of  smaller  valve  :  hinge  line  straight  : 
valves  articulating  by  means  of  teeth  and  sockets.  Interior  of 
smaller  valve  furnished  with  a  central  septum,  and  sometimes 
with  one  or  more  lateral  septa  radiating  from  beneath  the 
cardinal  muscular  prominence,  and  terminating  at  some  distance, 
from  the  margin  in  elevated  processes  ;  apophysary  system  con- 
sisting of  a  distinct  loop,  originating  at  the  base  of  the  dental 
sockets,  and  folded  into  two  or  more  lobes  occupying  the  inter- 
spaces of  the  radiating  septa,  to  which  they  adhere  on  their 
inner  sides  :  the  labial  processes  or  arms  originate  on  the  sides  of 
the  mouth,  and  diverge  right  and  left  parallel  with  the  margin  of 
the  shell,  but  at  some  little  distance  from  it ;  when  they  arrive 
at  the  raised  septa,  they  turn  inwards,  forming  one  or  more  lobes 
on  each  side  of  the  middle  line,  but  on  reaching  the  central 
septum  they  become  perhaps  free  at  their  extremities.  The 
mantle  adheres  closely  to  the  shell,  and  is  not  seen  except  as  a 
part  of  it. 

NAT.  HIST.  DIV. — SUP.  * 


Sub-family  StringocephaliDjE. 
Animal  unknown,  attached  during  the  greatest  part  of  its  exis- 
tence by  means  of  a  muscular  peduncle  ;  labial  appendages  sup- 
ported by  a  largely  developed  calcified  process  or  loop  :  a  mesial 
septum,  small  in  the  dorsal,  large  in  the  ventral  valve.  Cardinal 
process  extending  to  the  ventral  septum  :  shell  structure  widely 
punctated. 

Stringocephalus.  Defrance,  1827. — Shell  transversely  or  longi- 
tudinally oval,  valves  unequally  convex  :  beak  acute,  entire, 
and  slightly  incurved  :  area  denned  and  divided  in  young 
individuals  by  a  large  triangular  fissure,  which  is  afterwards 
reduced  to  an  oval  foramen,  entirely  surrounded  by  a  deltidium, 
and  finally  closed  in  some  adult  individuals  :  external  surface 
smooth  ;  valves  articulating  by  the  means  of  a  large  tooth, 
situated  on  either  side  of  the  deltidium,  close  to  the  hinge  line, 
and_  fitting  into  corresponding  sockets  in  the  smaller  valves.  In 
the  interior  of  the  ventral  valve  a  large  mesial  longitudinal  septum 
extends  to  within  a  short  distance  of  the  frontal  margin  :  this 
plate  is  thick  at  its  origin  and  base,  but  gradually  decreases-  in 
width  while  increasing  in  depth,  as  it  recedes  from  near  the  ex- 
tremity of  the  beak.  In  the  smaller  or  dorsal  valve  a  massive 
curved  cardinal  process  stretches  to  the  opposite  valve,  where 
it  clasps  the  ventral  mesial  septum  with  its  bifurcated  ex- 
tremity :  near  the  base  of  this  process  in  the  dorsal  valve  a 
longitudinal  septum  arises  (smaller  than  that  of  the  ventral 
valve),  and  which  divides  the  quadruple  impressions  of  the 
adductor  muscle :  the  socket  walls  are  very  much  expanded, 
forming  prominent  hinge-plates  curving  inwards  on  each  side  of 
the  cardinal  process.  The  lower  portion  of  the  hinge  plate 
supports  the  crura  of  the  loop  in  the  shape  of  two  flattened 
stems  or  lamella),  which,  after  proceeding  with  a  slight  upward 
curve  to  near  the  extremity  of  the  septum,  are  suddenly  re- 
flected, and  again  approach  the  sockets  before  sweeping"  sub- 
marginally  round  in  the  shape  of  a  large  wide  loop,  from  the 
inner  edge  of  which  a  number  of  smaller  lamella?  branch  off  and 
converge. 

Family  II. — Thecideice. 

Shell  generally  thick,  fixed  to  marine  objects  by  the  substance 
of  the  beak  of  the  larger  or  ventral  valve  ;  mantle  adhering  to 
the  inner  surface  of  the  shell ;  the  oral  processes  united  in  the 
form  of  a  bridge  over  the  visceral  cavity  ;  cirrated  arms  folded 
upon  themselves,  and  supported  by  a  calcareous  loop  or  apophy- 
sary ridge  more  or  less  complicated  in  its  details ;  shell  structure 
punctated. 

Thecidium.  Defrance,  1828. — Shell  thick,  subquadrate,  tri- 
angular, oblong,  or  transversely  oval ;  dental  or  ventral  valve 
most  convex,  partially  or  entirely  attached  to  submarine  bottoms 
by  the  substance  of  the  shell  of  its  larger  or  ventral  valve  ; 
beak  straight  or  recurved  with  a  more  or  less  defined  false  area 
and  pseudo-deltidium  ;  smaller  or  dorsal  valve  slightly  concave 
or  convex,  likewise  at  times  exhibiting  a  narrow  false  area  ; 
external  surface  smooth  or  variously  striated,  the  lines  of 
growth  passing  uninterruptedly  over  the  valves  and  false  area  ; 
shell  articulated  by  means  of  teeth  and  sockets.  Interiorly 
a  thickened  granulated  margin  generally  encircles  the  valves, 
which,  in  the  dental  one,  after  reaching  the  front,  extends  in- 
wards in  the  shape  of  a  rounded  mesial  ridge  ;  in  the  small  free 
cavity  of  the  beak,  and  beneath  the  deltidium,  are  seen  three 
short  elevated  septa,  the  central  one  slightly  exceeding  the 
lateral  ones  ;  under  these  are  situated  two  small  contiguous 
elongated  oval  scars,  probably  due  to  the  adductor,  and,  on  the 
outer  side  of  these,  other  two  elongated  impressions  left  by  the 
cardinal  muscles.  The  internal  details  of  the  socket  or  dorsal 
valve  vary  considerably  both  in  species  and  age  ;  the  cardinal 
process  or  boss  is  more  or  less  produced — the  inner  socket  walls 
project  considerably,  and  are  connected  by  a  small  bridge  or  arch- 
shaped  process  ;  the  interior  of  the  valve  is  more  or  less  deeply 
and  regularly  furrowed  to  receive  a  testaceous  ridge  folded  into 
two  or  more  lobes.  This  loop  or  apophysary  ridge  supports  the 
brachial  membrane,  whose  thickened  and  cirrated  margin  is 
apparently  supported  by  the  inner  side  of  the  sinuous  grooves  ; 
animal  small,  with  the  mantle  lobes  disunited  and  adhering 
closely  to  the  valves  ;  shell  structure  punctated. 

Family  III. — SpiriferidjE. 

Animal  free  or  rarely  attached  by  a  muscular  peduncle  ;  oral 
appendages  largely  developed  and  entirely  supported  by  a  thin 
shelly  spirally-rolled  lamella  ;  shell  structure  either  punctated 
or  unpunctated. 

Spirifer.  Sowerby,  1815.  —Animal  unknown ;  shell  some- 
it 
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what  trigonal ;  transverse  or  elongated  ;  inequivalve,  with  or 
without  a  mesial  fold  and  sinus  ;  hinge  line  shorter  or  longer 
than  the  width  of  the  shell ;  cardinal  angles  obtusely  rounded 
or  extended  into  wing-shaped  expansions  ;  external  surface 
smooth,  or  variously  costated  ;  shell  structure  unpunctated ; 
valve  articulating  by  means  of  teeth  and  sockets ;  beak  straight 
or  recurved  ;  area  in  ventral  valve  large  or  narrow,  and  nearly 
parallel-sided  ;  bent  backwards,  flat  or  concave,  and  divided  by 
a  triangular  fissure,  always  more  or  less  closed  by  a  pseudo- 
deltidium  notched  in  the  vicinity  of  the  cardinal  edge  ;  area 
in  the  dorsal  valve  narrow,  often  linear,  and  likewise  divided  by 
a  wide  open  fissure,  partly  or  entirely  occupied  by  the 
cardinal  process  or  boss.  In  "the  interior  of  the  smaller  valve 
the  labial  appendages  were  supported  by  calciiied  lamellae, 
assuming  the  shape  of  two  large  conical  spires,  which  nearly 
fill  the  interior  of  the  shell  ;  the  ends  of  the  spires  are  directed 
outwards  towards  the  cardinal  angles  ;  the  bases  of  the  hollow 
conical  spires  nearly  meet  at  the  hinge-side,  but  are  wide  apart 
in  front  ;  the  hinge  plate  is  divided  into  two  portions,  to  which 
the  crura  of  the  spires  are  attached ;  the  crura  are  united,  at 
some  distance  from  the  hinge,  by  an  oral  lamella  ;  the  divisions 
of  the  hinge  are  hollowed,  perhaps  for  the  reception  of  the 
pedicle  muscles  ;  the  cardinal  muscles  were  no  doubt  fixed  to  the 
cardinal  process  or  boss,  which  is  small,  and  situated  in  the 
notch  of  the  hinge-plate  ;  under  it  are  seen  four  large  elongated 
scars  left  by  the  adductors.  In  the  interior  oi  the  large  valve 
a  short  hinge-tooth  is  situated  on  either  side  at  the  base  of  the 
fissure,  supported  by  vertical  shelly  plates,  which  extend  from 
the  beak  to  the  bottom  of  the  valves,  thus  forming  the  fissure 
walls,  and  assuming  various  forms  and  directions  in  different 
species  ;  they  are  either  small,  regularly  diverging,  or  converg- 
ing to  diverge  again,  and  extending  a  greater  or  less  distance 
into  the  interior  of  the  valve  ;  between  these  a  great  portion  of 
the  free  space  at  the  bottom  of  the  shell  is  filled  up  by  muscles, 
which  are  generally  divided  by  a  blunt  longitudinal  crest ;  the 
adductor  commonly  producing  a  small  longitudinal  and  mesial 
oval  scar,  and  on  either  side  of  which  are  situated  the  cardinal 
muscles  :  pedicle  impressions  cannot  be  detected  in  this  valve. 

Spiriferina.  D'Orbigny,  1847. — Shell  generally  transverse  ; 
valves  unequally  convex,  with  or  without  a  mesial  fold  ;  surface 
smooth  or  costated  ;  beak  straight  or  recurved  ;  area  commonly 
largely  developed,  and  interrupted  by  a  pseudo-deltidium 
notched  in  the  vicinity  of  the  cardinal  edge  ;  shell  structure 
punctated  ;  surface  spinose  ;  hinge  line  commonly  shorter  than 
the  width  of  the  shell ;  valves  articulating  by  means  of  a  strong 
cardinal  tooth  situated  on  each  side  at  the  base  of  the  fissure, 
supported  by  strong,  largely  developed  vertical  shelly  plates, 
and  corresponding  with  sockets  in  the  interior  of  the  smaller 
valve  ;  the  space  intervening  between  the  dental  plates  in  the 
interior  of  the  ventral  valve  is  occupied  by  the  cardinal  muscles, 
which  are  divided  by  an  elevated  mesial  septum,  wide  and  thick 
at  its  base,  but  gradually  tapering  into  the  shape  of  an  ovate 
blade,  to  the  sides  of  which  the  adductor  was,  no  doubt,  fixed  ; 
in  the  interior  of  the  dorsal  valve  the  shelly  lamellae  destined  to 
support  the  cirrated  arms  assume  the  form  of  two  large  spiral 
horizontal  cones. 

Cyrtia.  Dalman,  1827. — Shell  somewhat  trigonal  ;  valves 
convex  ;  hinge  line  nearly  as  long  as  the  width  of  the  shell, 
articulating  by  means  of  teeth  and  sockets ;  dental  or  ventral 
valve  very  deep,  more  or  less  pyramidal ;  beak  straight,  or 
slightly  recurved  ;  area  wide  and  triangular  ;  fissure  entirely 
covered  by  a  convex  pseudo-deltidium  in  one  piece,  generally 
perforated  extremely  close  to  the  beak  by  a  circular  foramen  ; 
sometimes  this  deltidium  is  longitudinally  depressed  along  its 
centre,  from  the  extremity  of  the  beak  to  within  a  variable  dis- 
tance of  the  cardinal  edge ;  at  the  extremity  of  this  shallow 
groove  is  seen  a  small  circular  aperture,  which  up  to  a  certain 
age  afforded  passage  to  pedicle  muscular  fibres  ;  the  socket  or 
dorsal  valve  is  very  slightly  convex,  and  is  supposed  to  have 
been  furnished  internally  with  spiral  cones  ;  in  the  large  valve 
a  mesial  longitudinal  septum  extends  from  the  extremity  of 
the  fissure  to  within  a  short  distance  of  the  margin,  and  to  the 
sides  of  which  the  dental  plates  converge  and  are  united  after 
having  formed  the  fissure  walls. 

Nucleospira.  Hall,  1859. — Professor  Hall's  description  is  as 
follows  : — Shell  spheroidal  or  transversely  elliptical,  more  or 
less  gibbous  or  ventricose,  furnished  witli  internal  spires,  as  in 
Spinfer ;  hinge  line  shorter  than  the  width  of  the  shell ;  car- 
dinal extremities  rounded  ;  valves  subequal,  articulating  by 
teeth  and  sockets  ;  ventral  valve  having  the  beak  extended 
beyond  the  opposite  valve,  and  beneath  it  a  triangular  depres- 


sion or  area,  which  sometimes  terminates  in  a  shallow  spoon- 
shaped  pit,  on  each  side  of  which  at  the  base  is  a  strong  tooth. 
A  narrow  ridge  or  septum  extends  along  the  centre  of  the  inner 
side  of  the  valve  from  beak  to  base.  Dorsal  valve  furnished 
witli  a  strong  spatulate  cardinal  process,  which,  rising  vertically 
from  the  cardinal  margin,  is  closely  grasped  at  its  base  by  the 
cardinal  teeth  of  the  other  valve  ;  and  thence  bending  abruptly 
upwards,  and  expanding,  is  projected  into  the  cavity  of  the 
opposite  beak,  lying  close  upon  the  under  side  of  the  false  area. 
This  process  is  grooved  or  depressed  in  the  centre  of  the  upper 
side,  so  as  to  leave  between  it  and  the  arch  of  the  ventral  beak  a 
narrow  space  for  the  passage  of  a  pedicle,  for  the  protrusion  of 
which  a  minute  foramen  is  sometimes  observed  in  the  beak.  From 
the  sides  of  this  process,  above  the  junction  of  the  teeth  of  the 
opposite  valve,  and  at  the  point  where  it  bends  upwards,  origi- 
nate the  crural  processes  which  support  the  spires.  A  deep 
cavity  beneath  the  cardinal  process  extends  to  the  dorsal  beak, 
from  which  originates  a  thin  elevated  septum,  running  to  the 
base  of  the  shell.  Muscular  imprints  confined  to  a  narrow  oval 
space.  Surface  apparently  smooth :  under  a  lens,  punctate  ;  shell 
structure  dotted,  and  when  perfect  covered  with  minute  hair-like 
spines. 

Athyris.  McCoy,  1852. — Animal  unknown ;  shell  of  a  vari- 
able shape,  circular,  elongated,  or  transverse  ;  valves  more  or 
less  unequally  convex,  with  or  without  a  mesial  fold  and  sinus  ; 
beak  apparently  imperforated  in  the  adult,  incurved,  and  in 
general  overlying  the  umbo  of  the  smaller  valve ;  no  area  or 
defined  beak  ridges  ;  valves  articulating  by  teeth  and  sockets  ; 
external  surface  commonly  smooth.  In  the  interior  of  the  larger 
or  ventral  valve,  the  dental  plates  are  fixed  to  and  along  the 
sides  of  a  longitudinal  prominence  or  convex  arcuate  plate, 
which  extends  to  less  than  a  third  of  the  length  of  the  shell, 
with  its  narrow  end  fitting  into  the  extremity  of  the  beak,  and 
its  lateral  diverging  edges  to  the  bottom  of  the  valve.  In  the 
free  medio-longitudinal  region,  between  the  gradually  declining 
base,  or  prolongations  of  the  condyle  plates,  were  situated  the 
cardinal  and  adductor  muscles  ;  this  last  has  left  a  small  elon- 
gated, heart-shaped  scar,  under  and  along  the  outer  sides  of 
which  are  seen  the  much  larger  oval  impressions  of  the  adjus- 
tor  muscles.  The  interior  of  the  smaller  or  dorsal  valve  is 
partly  divided  by  a  large,  deep,  longitudinal  septum,  which 
extends  from  the  extremity  of  the  umbo  to  about  two-thirds  of 
the  length  of  the  shell,  supporting  at  its  origin  the  hinge  plate, 
which  is  divided  into  two  portions  by  a  narrow,  gradually 
widening  channel  ;  to  the  socket  edges  are  affixed  the  spiral 
cones,  the  extremities  of  which  are  directed  toward  the  lateral 
margins  of  the  shell ;  on  either  side  of  the  septum  are  seen  two 
muscular  scars  formed  by  the  adductor. 

Meristella.  Hall,  1860. — In- the  'American  Journal  of  Science 
and  Art,'  Second  Series,  vol.  xxxvi.  p.  11,  Professor  Hall  de- 
scribes this  genus  as  including  the  terebratuloid  or  athyroid 
forms  which  are  ovoid  and  more  or  less  elongated.  The  shells 
are  sometimes  elliptical  in  outline,  and  not  unfrequently  trans- 
verse or  sub-circular.  The  valves  are  unequally  convex,  Avith  or 
without  a  median  fold  and  sinus.  Peak  of  ventral  valve  more  or 
less  incurved  (when  closely  incurved  it  is  apparently  imper- 
forate), terminated  by  an  aperture,  the  lower  side  of  which  may 
be  formed  by  the  umbo  of  the  dorsal  valve,  or  by  a  deltidium. 
Valves  articulating  by  teeth  and  sockets.  Surface  smooth,  or 
marked  by  fine  concentric  lines  of  growth,  not  lamellose,  and 
indistinct  or  obsolescent  radiating  stria;,  which  are  usually  more 
conspicuous  in  the  cast  or  exfoliated  surface  than  on  the  ex- 
terior. Shell  structure  fibrous.  The  ventral  valve  is  much 
thickened  on  each  side  towards  the  beak,  and  the  rostral  cavity 
is  margined  by  flattened  dental  lamellae,  which  extend  down- 
wards to  the  commencement  of  the  muscular  expansions,  and 
terminate  at  the  edge  of  the  shell  in  blunt  teeth-like  processes. 
The  muscular  impression  forms  a  somewhat  broadly  triangular 
depression  in  the  valve  just  below  the  rostral  cavity.  In  the 
dorsal  valve  is  a  strong  hinge  plate  or  process,  the  prominent 
part  of  which  is  broadly  triangular,  somewhat  depressed  or 
spoon-shajjed  in  the  centre,  and  supported  below  by  a  median 
septum,  which  reaches  from  one-third  to  one-half  the  length  of 
the  valve,  and  is  marked  on  each  side  by  deep  dental  fossets, 
while  the  anterior  angles  are  produced  into  the  crura  which 
support  the  internal  spires.  Spires  arranged  in  double  cones, 
with  the  apices  directed  outwards.  Prom  the  lower  lateral 
margins  of  the  cardinal  process  or  hinge  plate  there  is  a  callosity 
extending  beneath  and  anterior  to  the  dental  fossets,  and  joining 
with  the  thickened  margin  of  the  valve.  It  differs  from  Athyris 
in  being  smooth,  not  lamellose,  on  the  exterior  surface  ;  in  the 
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character  of  tlie  muscular  impressions ;  in  the  hinge  line ;  and  in 
the  rudimentary  median  septum. 

Eetzia.-  King. — It  possesses  a  punctate  terehratula-like  shell. 
The  heak  is  truncated  by  a  round  foramen,  which  is  hounded  on 
one  side  hy  a  deltidium.  The  hinge  area  is  small,  triangular, 
and  well  defined.  The  interior  is  provided  with  spires,  arranged 
like  those  of  Athyris. 

Spirigera.  D"Orbigny,  1S47. — Animal  unknown.  Shell  inequi- 
valve  and  variable  in  shape ;  circular,  subquadrate,  elongated, 
transverse,  glohose,  or  depressed,  with  internal  spires ;  valves 
articulating  hy  teeth  and  sockets  ;  heak  short,  more  or  less  in- 
curved, and  truncated  by  a  small  round  aperture  lying  contigu- 
ous to  the  umbo  of  the  socket-valve,  or  separated  by  a  deltidium 
in  two  pieces  ;  no  true  area  ;  beak  ridges  more  or  less  defined  ; 
valves  convex,  and  divided  or  not  by  a  mesial  fold  and  sinus ; 
surface  smooth,  striated  or  variously  costated,  and  marked  by 
numerous  concentric  lines  of  growth,  sometimes  produced  con- 
siderably beyond  the  margin  of  the  shell  in  the  shape  of  foli- 
aceous  expansions.  In  the  interior  of  the  smaller  or  dorsal 
valves,  the  hinge-plate  presents  four  depressions  or  pits,  which 
afforded  attachment  to  pedicle  muscles  ;  and  close  to  the  ex- 
tremity of  the  umbo,  a  small  circular  aperture  appears  at  times 
to  communicate  with  a  cylindrical  tube,  which,  after  originating 
under  the  platform,  extends  longitudinally  and  freely,  with  a 
slight  upward  curve,  to  about  a  third  of  the  length  of  the  valve  ; 
to  the  inner  extremities  of  the  socket  ridges  are  affixed  the  spiral 
horizontal  cones,  with  their  extremities  directed  towards  the 
lateral  margins  of  the  shell ;  the  crura  appear  to  have  been 
united  before  the  lamellae  commence  their  spiral  coils ;  no 
denned  septum  is  visible  along  the  bottom  of  the  valve,  but  a 
minute  rudimentary  mesial  ridge  which  divides  the  quadruple 
impressions  of  the  adductor.  In  the  large  or  ventral  valve  the 
dental  plates  are  more  or  less  developed,  exhibiting  on  and  close 
to  their  inner  sides,  impressions  of  the  pedicle  muscles ;  the 
adductor  leaves  a  small  oval  scar,  separated  by  a  minute  mesial 
elevation,  under  and  outside  of  which  are  seen  two  other  larger 
impressions  due  to  the  cardinal  muscles. 

Uncitcs.  Defrance,  182S. — Animal  unknown.  Shell  oval, 
elongated  ;  valves  nearly  equally  convex  ;  beak  long,  produced, 
tapering  and  incurved  at  its  extremity,  hollow  and  truncated  in 
young  specimens  by  a  small  oval  foramen  ;  no  true  area ;  a 
large  concave  deltidium  partly  surrounds  the  aperture  and  ex- 
tends to  near  the  cardinal  edge ;  the  umbo  of  the  socket-valve 
is  considerably  incurved  and  concealed  by  and  under  the  delti- 
dium of  the  other  valve  ;  the  sides  of  the  beak  as  well  as  of  the 
umbo  become  in  some  examples  considerably  deflected  inwards, 
producing  deep,  lateral,  elongated,  concave  depressions  or 
pouches,  opening  externally,  and  not  communicating  with  the 
interior ;  valves  articulating  by  means  of  teeth  and  sockets.  In 
the  interior  of  the  smaller  valve  the  calcified  supports  of  the 
arms  form  two  conical  spires,  attached  close  to  the  socket  walls 
by  crural  processes  ;  surface  smooth  or  striated. 

Atrypa.  Dalman,  1827. — Animal  unknown.  Shell  circular, 
transverse,  or  elongated,  furnished  with  internal  spires,  valves 
articulating  by  teeth  and  sockets  ;  beak  produced  or  incurved, 
and  slightly  truncated  by  a  small  opening,  separated  or  not 
from  the  hinge  line  by  means  of  a  deltidium  ;  false  area  at  times 
well  defined  ;  dental  valve  convex  or  almost  flat,  with  a  longi- 
tudinal depression  or  sinus  ;  socket  valve  convex,  with  or  with- 
out a  mesial  fold  ;  surface  smooth,  striated,  or  variously  costated 
and  imbricated  by  squamose  lines  of  growth,  often  produced 
considerably  beyond  the  margin,  under  the  shape  of  tubular 
spires  orfoliaceous  expansions;  structure  fibrous  and  impunctate; 
spiral  appendages  originating  at  the  base  of  the  socket  walls,  and 
forming  two  large  hollow  cones  placed  horizontally,  with  their 
apices  directed  inwards  and  towards  the  hollow  of  the  same 
valve,  which  they  almost  fill ;  the  inner  sides  of  the  spires  are 
pressed  together  and  flattened,  with  their  terminations  close  to 
each  other  near  the  centre  of  the  bottom  of  the  shell.  In  the 
interior  of  the  socket  valve  the  quadruple  impressions  of  the 
adductor  muscle  are  separated  by  a  medio-longitudinal  ridge  ; 
the  pedicle  muscles  were  probably  affixed  to  the  two  small 
cardinal  plates.  In  the  dental  valve  at  the  base  of  the  teeth  a 
semicircular  ridge  curves  on  each  side,  forming  a  saucer-shaped 
depression,  open  in  front,  and  into  which  were  implanted  the 
shell  and  pedicle  muscles  ;  the  cardinal  muscles  seem  to  occupy 
the  largest  portion  of  the  depression,  and  to  have  been  divided 
by  an  obscure  mesial  ridge  ;  beyond  these  and  a  little  higher  up 
are  placed  the  pedicle  muscular  impressions,  and  above  the 
mesial  ridge,  nearer  the  beak,  is  seen  the  oval  scar  left  by  the 
adductor.    The  vascular  impressions  in  the  dental  valve  consist 
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of  two  principal  trunks  originating  on  each  side  between  the 
cardinal  and  pedicle  muscles  ;  these  soon  divide  into  two  pri- 
mary branches,  which  extend  right  and  left  almost  parallel  to 
the  margin,  giving  off,  at  variable  intervals,  smaller  bifurcating 
veins,  which  are  directed  towards  the  edge  of  the  shell. 

Family  IV.  Koxixckinid.e. 

Animal  unknown.  Shell  free  ;  valves  unarticulated  (?) ;  oral 
arms  supported  by  two  lamella1,  spirally  coiled. 

Koniackina.  Suess,  1853. — Shell  nearly  circular,  inequivalve, 
compressed  ;  larger  or  ventral  valve  convex  or  gibbous,  with  a 
slight  longitudinal  depression  ;  beak  considerably  incurved,  witli 
auricular  expansions ;  smaller  or  dorsal  valve  concave,  following 
the  curves  of  the  other  ;  surface  smooth  :  no  area  or  deltidium  '; 
valve  unarticulated  (?) ;  in  the  interior  of  the  dorsal  valve  a 
mesial  ridge  extends  from  the  cardinal  process  to  the  frontal 
margin  ;  arms  or  oral  appendages  supported  by  a  spiral  calcified 
lamella  (?). 

Family  V.  Rhyxchoxellid.e. 

Animal  free  or  attached  by  a  muscular  pedicle  issuing  from 
an  aperture  situated  under  the  extremity  of  the  beak  in  the 
larger  or  ventral  valve  ;  oral  appendages  spirally  rolled,  flexible, 
and  supported  only  at  their  origin  by  a  pair  of  short  curved 
shelly  processes  ;  structure  fibrous  and  impunctate. 

Ehynchonella.  Fischer,  1809.— Animal  free  or  attached  to 
submarine  objects  by  means  of  a  pedicle  ;  visceral  mass  confined 
to  a  small  space  near  the  umbones,  and  separated  from  the 
general  cavity  of  the  shell  by  a  strong  aponeurotic  membrane. 
The  mouth  is  situated  in  the  centre  of  tibia  membrane,  supported 
by  the  apophysary  processes  of  the  dorsal  valve  ;  the  upper  lip 
is  plain,  the  lower  cirrated  ;  both  are  united  at  the  sides  of  the 
mouth,  and  form  long  appendages  (or  labial  arms)  coiled  up 
spirally,  with  their  ends  directed  inwards  towards  the  cavity  of 
the  dorsal  valve.  The  alimentary  canal  takes  the  same  course 
as  in  Terebralula  australis,  passing  through  the  deeply  notched 
hinge-plate,  and  ending  behind  the  point  of  insertion  of  the 
adductor  muscle  in  the  centre  of  the  ventral  valve.  The  pallial 
veins  are  much  narrower  than  in  Terebrdt ula,  and  more  angular 
in  the  mode  of  bifurcation  :  there  are  four  principal  branches  in 
each  lobe,  opening  into  large  sinuses  similar  to  those  of  Orthis 
and  Strophomena,  but  smaller  in  extent.  The  margin  of  the 
mantle  is  fringed  with  a  few  short  horny  setae.  The  muscles 
are  essentially  like  those  of  Terebratula :  their  impressions  are 
referred  to  in  the  description  of  the  shell.  Shell  inequivalve, 
variable  in  shape,  transverse  or  elongated,  circular  or  trigonal ; 
valves  more  or  less  convex,  with  or  without  a  mesial  fold  and 
sinus  ;  beak  entire,  acute,  horizontal,  or  so  much  incurved  as  to 
leave  no  free  space  for  the  passage  of  the  pedicle  muscles  ;  fora- 
men variable  in  its  dimensions  and  form,  placed  under  the  beak, 
exposed  or  concealed,  entirely  or  partially  surrounded  by  a 
deltidium,  the  aperture  being  sometimes  completed  by  a  portion 
of  the  umbo  of  the  smaller  valve ;  deltidium  in  two  pieces,  at 
times  either  extending  in  the  form  of  a  tubular  expansion  or 
rudimentary;  surface  striated  or  plaited,  rarely  smooth;  structure 
fibrous,  impunctate.  Valves  articulating  by  means  of  two  teeth 
hi  the  larger  (ventral)  and  corresponding  sockets  in  the  imper- 
forated (dorsal)  valve  ;  apophysary  system  in  smaller  or  dorsal 
valve  composed  of  two  short,  flattened  and  grooved  lamella?, 
separate  and  moderately  curved  upwards,  attached  to  the 
deeply  divided  hinge  plate  ;  in  the  socket  valve  the  quadruple 
impression  of  the  adductor  muscle  is  clearly  defined  and  sepa- 
rated by  a  short  medio-longitudinal  ridge  ;  the  pedicle  scars 
occupy  the  small  cardinal  plates,  between  which  is  the  small 
and  narrow  cardinal  process.  In  the  perforated  valve  the  two 
strong  diverging  cardinal  teeth  are  supported  by  dental  plates 
extending  to  the  bottom  of  the  valve,  and  at  the  base  of  these  a 
semicircular  ridge  curves  on  each  side,  forming  a  more  or  less 
defined  saucer-shaped  depression,  into  which  were  affixed  the 
shell  and  pedicle  muscles  :  these  last  leave  two  narrow  elongated 
scaTS,  close  to  the  inner  base  of  the  dental  laminae,  the  remain- 
ing and  largest  portion  being  chiefly  occupied  by  the  cardinal 
muscles,  which  are  longitudinally  divided  by  a  small  raised 
ridge ;  above  these  again  is  seen  a  small  oval  scar  due  to  the 
adductor. 

Camarophoria.  King,  1844. — Animal  unknown.  Shell  of  a 
subtrigonal  shape,  with  convex  valves  longitudinally  divided  by 
a  sinus  and  mesial  fold ;  beak  entire,  acute,  more  or  less  in- 
curved, under  the  extremity  of  which  a  small  fissure  is  some- 
times exposed  ;  no  area  or  deltidium  ;  surface  generally  plaited, 
with  or  without  marginal  expansions ;  shell  structure  impunctate  ; 
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valves  articulating  by  means  of  teeth  and  sockets.  In  the  per- 
forated valve  the  dental  plates  are  conjoined  at  their  dorsal 
margins,  forming  a  trough-shaped  process  affixed  to  a  low  medio- 
longitudinal  plate.  In  the  smaller  valve  the  space  between  the 
sockets  is  occupied  by  a  small  cardinal  muscular  protuberance  or 
boss,  on  either  side  of  which  two  long  slender  processes  curve 
upwards,  to  which  were  no  doubt  attached  the  free  cirrated 
spiral  fleshy  arms ;  from  beneath  the  cardinal  process  a  high 
vertical  mesial  septum  extends  to  a  little  more  than  a  third  of 
the  length  of  the  valve,  supporting  along  and  close  to  its  iipper 
edge  a  spatula-shaped  process,  considerably  dilated  towards  its 
free  extremity,  and  projecting  with  a  slight  upward  curve  to 
nearly  the  centre  of  the  shell. 

Pentamerus.  Sowerby,  1S13. — Animal  unknown.  Shell  ovate, 
somewhat  pentagonal,  elongated  or  transverse,  and  articulated 
by  means  of  teeth  and  sockets,  rarely  with  any  hinge  line  or 
area  ;  dental  or  ventral  valve  in  general  the  most  curved,  with 
or  without  a  mesial  fold  or  sinus  ;  beak  acute,  entire,  and  much 
incurved,  concealing  a  triangular  fissure  rarely  exposed  except  in 
the  young  state,  and  over  which  the  umbo  of  the  socket  is  greatly 
incurved  ;  no  area  or  deltidium  ;  exterior  smooth,  striated,  or 
ribbed.  Inside  the  larger  valve  two  contiguous  vertical  septa 
coalesce  into  one  median  plate  extending  from  the  beak  to  a 
greater  or  less  distance,  and  then  diverge  and  form  the  dental 
plates,  enclosing  a  triangular  chamber  of  much  smaller  dimen- 
sions than  the  lateral  ones.  In  the  interior  of  the  smaller  valve, 
instead  of  a  single  median  plate,  there  are  two  distinct  longi- 
tudinal septa  of  variable  dimensions  (between  which  a  small 
median  ridge  is  occasionally  found)  ;  to  these  the  socket  walls 
converge  and  join,  forming  two  more  or  less  developed  and  in- 
clined plates,  to  the  produced  extremities  of  which  were  affixed  the 
spiral  cirrated  arms.  These  plates  often  form  a  deep  V-saaPe<l 
chamber  corresponding  with  the  similar  chamber  in  the  opposite 
valve,  and  the  edges  of  the  two  chambers  are  applied  against 
each  other,  so  as  to  leave  a  rhomboid  cavity  between  them. 

Stricklandinia.  Billings,  1859. — The  following  is  the  original 
description  of  the  genus  ('  Canadian  Naturalist  and  Geologist,' 
vol.  iv.) : — Shell  usually  large,  elongate  oval,  transversely  oval, 
or  circular,  sometimes  compressed  ;  valves  nearly  equal ;  a  short 
mesial  septum  in  the  interior  of  the  ventral  valve,  supporting  a 
small  triangular  chamber  beneath  the  beak,  as  in  Pentamerus ; 
in  the  dorsal  valve  no  longitudinal  septa,  spires,  nor  loop  yet 
observed ;  the  whole  of  the  internal  organs  (so  far  as  is  yet 
known),  consisting  of  two  very  short  or  rudimentary  socket 
plates,  which  bear  prolonged  calcified  processes  for  the  support 
of  the  cirrated  arms.  In  all  the  species  known  the  ventral 
valve  has  an  area  more  or  less  developed.  The  valves  articulate 
by  teeth  and  sockets. 

Sub-family  ?— Porambonitid^!. 

Animal  unknown,  but  evidently  attached,  at  least  during  a 
portion  of  its  existence,  by  a  muscular  pedicle  ;  no  calcified  pro- 
cess for  the  support  of  the  oral  appendages,  which  were  probably 
fleshy  and  spirally  coiled.  In  the  interior  of  each  valve  two 
diverging  septa  originate  from  within  the  beaks ;  structure  fibrous 
and  impunctate. 

Porambonites.  Pander,  1830.— Animal  unknown.  Shell  cir- 
cular, transverse,  or  elongated  ;  globose,  sub-equivalve  ;  valves 
articulating  by  teeth  and  sockets  ;  beaks  slightly  unequal,  rather 
more  produced  in  dental  valve,  with  a  small  area  in  each,  gene- 
rally rudimentary,  and  perforated  by  a  mesial  elongated  trans- 
verse fissure,  which  truncates  the  beak  of  the  larger  valve  before 
extending  to  the  hinge  line ;  surface  pitted,  but  the  shell 
structure  impunctate  ;  in  the  interior  of  larger  or  ventral  valve 
the  dental  plates  form  two  slightly  elevated  and  diverging  septa, 
extending  to  a  greater  or  less  distance  along  the  bottom  of  the 
shell.  In  the  other  valve  the  socket  plates  form  likewise  di- 
verging septa,  extending  also  to  a  variable  distance. 

Family  VI. — Strophomenid^e. 

Animal  unknown.  Some  of  the  groups  appear  to  have  lived 
free  ;  others  were  fixed  during  the  whole  or  a  portion  of  their 
existence  by  means  of  a  muscular  pedicle  ;  no  calcified  supports 
for  the  arms,  which  were  no  doubt  fleshy,  and  spirally  coiled  ; 
shell  with  a  straight  hinge  line,  and  a  low  triangular  area  in 
each  valve ;  valves  both  convex,  or  with  the  dorsal  or  ventral 
one  concave  or  convex  ;  shell  structure  fibrous  or  punctated. 

Orthis.  Dalman,  1827. — Shell  variable  in  shape,  sub-circular, 
or  quadrate  ;  valves  equally  or  unequally  convex  ;  socket  valve 
sometimes  slightly  concave,  with  or  without  a  mesial  fold  or 
sinus ;  hinge  line  straight,  generally  shorter  than  the  width  of 


the  shell ;  both  valves  furnished  with  an  area  divided  by  a  tri- 
angular open  fissure  for  the  passage  of  the  pedicle  fibres  ;  beaks 
more  or  less  incurved,  that  of  the  larger  valve  generally  more 
produced  ;  surface  smooth,  striated,  or  ornamented  by  simple, 
bifurcated,  or  intercalated  ribs  ;  structure  minutely  or  largely 
punctated  ;  valves  articulating  by  means  of  teeth  and  sockets. 
In  the  interior  of  the  larger  or  ventral  valve  the  vertical  dental 
plates  form  the  walls  of  the  fissure,  and  extend  from  the  beak  to 
the  bottom  of  the  shell ;  between  these  a  small,  rounded  mesial 
ridge  divides  the  muscular  scars  which  extend  over  two  elongated 
depressions,  margined  on  their  outer  side  by  the  prolonged  bases 
of  the  dental  plates  ;  the  cardinal  muscles  appear  to  have  occu- 
pied the  greater  portion  of  the  anterior  division  of  these  two 
depressions,  the  pedicle  muscle  occupying  the  external  and 
posterior  part  of  the  same  space ;  the  adductor  was  probably 
attached  to  each  side,  and  close  to  the  mesial  ridge.  In  the 
socket  valve  the  fissure  is  partially  or  entirely  occupied  by  a 
more  or  less  produced  simple  shelly  process,  to  which  were 
affixed  the  cardinal  muscular  fibres  ;  the  inner  socket  walls 
are  considerably  prolonged  into  the  cavity  of  the  shell,  under  the 
shape  of  projecting  laminae,  to  the.  extremity  of  which  free  spiral 
fleshy  arms  may,  perhaps,  have  been  affixed  ;  under  this  shelly 
process  a  longitudinal  ridge  separates  the  quadruple  impressions 
of  the  adductor,  which  on  each  side  forms  two  deep  oval  depres- 
sions, placed  obliquely  one  above  the  other,  and  separated  by 
lateral  ridges  branching  from  the  central  one  ;  the  pallial  vessels, 
as  well  as  their  numerous  minor  bifurcations  or  veins,  have  often 
left  impressions  within  the  valves  ;  the  principal  trunks  seem 
both  more  numerous  and  better  defined  in  the  socket  valve  ; 
after  extending  in  a  somewhat  radiate  or  sub-parallel  direction 
from  the  muscular  scars  to  near  the  anterior  region,  they  sweep 
round  sub-marginally  on  both  sides  of  the  valve,  leaving  wide 
ovarian  spaces,  and  giving  off  a  series  of  smaller  branches. 

Orthisina.  D'Orbigny,  1849. — Animal  unknown.  Shell  semi- 
circular or  subquadrate,  with  unequally  convex  valves  ;  external 
surface  variously  striated  and  marked  by  numerous  concentric 
lines  of  growth,  sometimes  projecting  in  the  shape  of  pectinated 
lamellar  expansions  ;  shell  structure  impunctate  ;  hinge  line 
straight,  not  quite  so  long  as  the  width  of  the  shell ;  area  double, 
larger  in  the  dental  valve,  straight,  or  bent  back  at  right  angles 
to  the  valves  ;  the  fissure  in  both  is  entirely  covered  by  a  convex 
deltidium,  which  in  the  larger  valve  of  a  few  species  is  per- 
forated near  its  extremity  by  a  circular  foramen ;  the  valves 
articulate  by  means  of  teeth  and  sockets.  In  the  interior  of  the 
dental  or  ventral  valve  the  muscular  impressions  occupy  an  area 
bordered  by  the  raised  edges  of  the  dental  lamellte,  and  divided 
by  a  short  mesial  ridge.  In  the  interior  of  the  socket  or  dorsal 
valve  a  longitudinal  median  ridge  occurs,  and  the  adductors,  in 
the  shape  of  two  pairs  of  transversely  oval  scars,  are  placed  one 
above  the  other  on  each  side  of  this  ridge. 

Strophomena.  Blainville,  1825. — Animal  unknown  ;  shell  de- 
pressed, expanded,  semicircular,  subquadrate,  transverse,  or 
elongated  ;  external  surface  smooth,  variously  striated  or  cos- 
tated.  Hinge  line  straight,  generally  as  long  as  the  width  of  the 
shell  ;  dental  or  ventral  valve  convex  or  concave  ;  socket  or 
dorsal  valve  following  the  curve  of  the  other,  the  margin  in 
some  species  being  suddenly  and  abruptly  bent  down  when  the 
shell  is  half  grown  ;  area  double,  crenulated  at  its  inner  edges, 
and  more  developed  in  the  dental  valve  ;  fissure  in  large  or 
ventral  valve  partly  covered  by  a  deltidium,  the  extremity  of 
the  beak  entire  or  perforated  by  a  small  circular  aperture,  which 
became  closed  at  a  more  advanced  period  of  the  animal's  life. 
In  the  socket  valv;  the  fissure  is  either  partially  covered  by  a 
deltidium  or  entirely  occupied  bya  projecting  cardinal  boss.  In 
the  interior  of  the  dental  valve,  two  widely  diverging  teeth 
articulate  with  corresponding  sockets  in  the  other  valve  ;  the 
muscular  impressions  are  more  or  less  distinctly  margined  by  a 
semicircular  ridge  continued  from  the  base  of  the  teeth,  and 
curving  on  either  side  so  as  to  produce  a  saucer-shaped  depres- 
sion of  variable  dimensions.  The  cardinal  muscles  fix  on  either 
side  the  anterior  portion  of  this  cavity ;  the  pedicle  muscles 
leave  no  definite  scars,  unless  the  external  portions  of  the  '  car- 
dinal muscular  impressions'  are  due  to  them.  The  adductor 
lies  close  to  a  slightly  elevated  mesial  ridge.  In  the  interior 
of  the  smaller  valve  the  cardinal  process  or  boss  is  large,  and 
divided  into  two  pairs  of  adductor  scars,  which  are  frequently 
bordered  by  prominent  ridges  ;  the  vascular  impressions  consist 
of  large  primary  vessels  which  run  at  once  direct  to  the  margin 
following  a  somewhat  radiate  arrangement,  or  else  the  lateral 
trunks  are  greatly  enlarged  and  reflected  to  surround  the  ovarian 
spaces. 
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Streptorhynchus  (King,  1850),  is  a  sub-genus,  the  members  of 
which  have  the  shell  of  a  semicircular  convex  or  concavo-convex 
shape,  and  the  exterior  surface  striated  and  interstriated.  The 
ventral  valve  has  a  twisted  or  bent  beak. 

Leptcena.  Dalman  (in  part),  1827. — Animal  unknown  ;  shell 
involute,  semicircular,  transverse,  or  elongated  ;  surface  smooth 
or  variously  striated  ;  dental  or  ventral  valve  (always  ?)  regu- 
larly convex  ;  socket  valve  concave  and  following  the  curve  of 
the  other ;  area  double,  fissure  in  the  dental  valve  partly  covered 
by  a  deltidium  ;  summit  sometimes  perforated  by  a  small  cir- 
cular aperture ;  valves  articulating  by  means  of  teeth  and 
sockets  ;  in  the  interior  of  the  dorsal  valve  the  socket  ridges  are 
largely  developed,  the  cardinal  process  or  boss  small,  multitid, 
and  connate  with  their  bases  ;  the  muscular  impressions  left 
by  the  adductor  are  large,  produced  and  elongated,  occupying 
more  than  two-thirds  of  the  length  of  the  valve,  and  bordered  by 
well  defined  ridges.  In  the  interior  of  the  dental  valve  the 
muscular  scars  are  small  and  not  distinctly  margined  ;  the 
adductor  lies  close  to  a  slight  mesial  ridge,  while  the  cardinal 
muscles  leave  larger  scars  on  either  side  ;  vascular  impressions 
radiating. 

Sub-family  ?  Davidsonid^e. 

Animal  unknown ;  shell  fixed  to  marine  bottoms  (rocks,  shells, 
and  corals)  by  a  portion  of  the  dental  or  ventral  valve  ;  hinge 
line  straight,  with  a  more  or  less  developed  false  area  and  delti- 
dium in  the  attached  valve  ;  no  calcified  supports  for  the  arms, 
which  were  evidently  fleshy  and  spirally  coiled. 

Davidsonia.  Bouchard,  1849. — Shell  transversely  oval,  with 
thick  unequal  valves,  fixed  to  marine  bodies  by  a  portion  of  the 
surface  of  the  ventral  valve  filling  outward  irregularities,  but 
not  reproducing  the  same  internally  ;  the  unattached  portion  of 
the  dental  valve  rises  abruptly,  especially  in  front  ;  area  more 
or  less  defined,  and  divided  by  a  convex  triangular  pseudo-del- 
tidium,  considerably  notched  at  its  inner  margin ;  upper  or 
socket  valve  thick,  slightly  convex  or  concave  ;  external  surface 
smooth,  and  marked  by  concentric  lines  of  growth  which  extend 
uninterruptedly  over  the  rudimentary  area.  Valves  articulating 
by  means  of  strong  teeth  placed  on  either  side  at  the  base  of  the 
fissure,  close  to  the  hinge  line,  and  corresponding  with  sockets  in 
the  upper  valve.  In  the  interior  of  the  attached  valve  a  hollow 
is  visible  under  the  pseudo-deltidium,  affording  space  for  the 
cardinal  muscular  process  of  the  other  valve ;  between  and  below 
the  dental  projections  are  situated  the  muscular  scars,  which 
extend  to  about  a  third  of  the  length  of  the  shell ;  these  consist 
of  two  deep  oval  impressions  left  by  the  cardinal  muscles,  and 
divided  by  a  broad,  flattened,  and  sinuated  mesial  elevation,  to 
which  the  adductor  was  possibly  affixed  ;  the  greater  portion  of 
the  interior  is  occupied  by  two  conical  elevations  projecting 
more  or  less  beyond  the  level  of  the  valve  ;  the  lateral  and 
frontal  portions  of  these  solid  cones  exhibit  five  or  six  semicir- 
cular or  spiral  projecting  ridges,  diminishing  in  surface  and 
width  as  they  approach  the  summit  of  the  cone,  but  not  dis- 
tinctly extending  over  the  portion  facing  the  cardinal  edge, 
which  is  covered  to  its  extremity  with  the  same  minute  inden- 
tures or  punctures  which  are  seen  on  those  portions  of  the 
internal  surface  unoccupied  by  muscular  scars  ;  the  cones  are 
separated  by  a  longitudinal  furrow  or  space,  which  blends  with 
the  raised  border  surrounding  the  interior  of  the  valve.  In  the 
interior  of  the  upper  or  dorsal  valve,  between  the  largely  deve- 
loped socket  walls  and  close  to  the  hinge  line,  is  situated  a  small 
cardinal  process,  under  this  the  deep  adductor  impressions  are 
seen  lying  in  a  semicircular  depression  ;  in  the  anterior  half  of 
the  thickened  valve  are  excavated  two  conical  hollows  which 
correspond  to  the  cones  of  the  attached  valves,  and  like  them 
are  separated  by  a  rounded  mesial  ridge,  united  near  the  front 
to  the  raised  border  which  surrounds  the  valve. 

Family  VII.  Productid^;. 

Animal  unknown  ;  shell  entirely  free,  or  attached  to  marine 
bottoms  by  the  substance  of  the  beak  ;  valves  either  regularly 
articulated  or  kept  in  place  by  muscular  action ;  no  calcified 
supports  for  the  oral  appendages,  which  were  no  doubt  fleshy 
and  spirally  rolled. 

Chonetes.  Fischer,  1837.  —  Shell  inequivalve,  compressed, 
transversely  semicircular,  with  a  straight  hinge  line,  commonly 
as  long  as  the  width  of  the  shell,  or  prolonged  in  the  shape  of 
auricular  expansions  ;  dental  valve  convex,  depressed  towards 
the  cardinal  edge ;  socket  valve  always  concave,  following  the 
curves  of  the  other  ;  area  distinct,  almost  equal  in  both  valves, 
or  larger  and  more  produced  in  the  dental  one  :  the  upper  edge 


of  the  area  in  the  larger  valve  is  acute,  and  provided  with  a  row 
of  delicate  spinose  hollow  tubes,  varying  in  number  in  different 
species,  and  becoming  gradually  longer  as  they  recede  from  the 
extremity  of  the  beak,  diverging  obliquely  from  the  hinge  line  ; 
fissure  covered  by  a  pseudo-deltidium.  In  the  socket  valve  the 
opening  is  entirely  filled  up  by  a  projecting  bifid  or  trifid  car- 
dinal process  :  surface  ornamented  with  minute,  longitudinal, 
dichotomised,  or  intercalated  striae,  rarely  largely  plaited,  but 
transversely  marked  by  concentric  lines  of  growth.  Internally 
the  valves  articulate  by  means  of  teeth  placed  at  the  sides  of  the 
fissure  of  the  dental  valve,  and  corresponding  sockets  excavated 
on  each  side  of  the  cardinal  prominence  already  described.  In 
the  dental  valve  a  small  longitudinal  ridge  divides  the  muscular 
impressions  situated  on  either  side  ;  the  cardinal  muscles  pro- 
bably occupied  the  greatest  space,  the  adductor  lying  on  either 
side  close  to  the  mesial  ridge.  In  the  socket  valve  a  blunt  medio- 
longitudinal  ridge  divides  the  quadruple  impressions  of  the  ad- 
ductor muscle,  which  forms  on  either  side  two  oval  scars,  from 
between  which  (in  some  specimens)  two  short  vascular  impressions 
proceed  in  an  outward  oblique  direction,  when  turning  backwards 
and  inwards  they  terminate  at  some  distance  from  their  origin. 
The  interior  of  the  valves  is  covered  with  minute  granulous  aspe- 
rities, arranged  in  longitudinal  lines ;  animal  unknown,  probably 
free,  or  attached  in  the  young  by  fibres  issuing  from  the  fissure. 

Strophalosia.  King,  1844. — Shell  variable  in  shape,  more  or 
less  circular,  transverse  or  elongated,  larger  or  dental  valve  con- 
vex, smaller  one  concave  and  following  the  curves  of  the  other  ; 
surface  ornamented  by  scattered  tubular  spines  :  beak  often 
irregular,  having  been  affixed  by  its  substance  to  submarine 
objects ;  a  small  well  defined  area  in  both  valves,  divided  by  a 
pseudo-deltidium  :  hinge  line  straight ;  valves  articulated  by 
teeth  and  sockets,  the  former  situated  on  each  side  of  the  base  of 
the  deltidium  of  the  larger  valve,  and  the  latter  on  both  sides  of 
a  cardinal  muscular  process  of  the  socket  valve.  Internally  a 
longitudinally  raised  ridge  extends  from  the  cardinal  process 
to  about  half  the  length  of  the  valve,  on  either  side  of  which 
is  seen  a  small  ovate  raised  muscular  scar  ;  the  reniform  impres- 
sions are  rather  large,  their  prominent  outer  edges  issue  from 
between  the  adductor  scars,  gradually  arch  forwards  and  out- 
wards on  each  side,  then  turn  backwards  for  about  half  their 
length,  and  finally  run  inwards  horizontally  to  meet  each  other 
near  the  extremity  of  the  mesial  septum. 

Aulosteges.  Helmersen,  1847. — Animal  unknown  ;  shell  of 
an  irregular  pentagonal  shape,  with  its  larger  or  ventral  valve 
by  far  the  most  convex  ;  beak  produced,  generally  twisted 
either  to  the  one  or  the  other  side,  and  furnished  with  a  wrell- 
defined  triangular  area,  longitudinally  interrupted  by  a  pseudo- 
deltidium  not  quite  reaching  to  the  hinge  line,  which  is  straight 
and  not  provided  with  articulating  teeth  ;  smaller  or  dorsal 
valve  slightly  convex  at  the  umbo,  depressed  or  concave  laterally; 
cardinal  edge  more  or  less  developed  ;  surface  of  valves  orna- 
mented by  a  multitude  of  short  tubular  spines.  In  the  interior 
of  smaller  valve  a  large  and  produced  trifid  cardinal  process 
extends  under  a  portion  of  the  beak  and  deltidium,  filling  up  the 
uncovered  portion  of  the  fissure,  and  serving  as  a  point  of  attach- 
ment to  the  cardinal  muscle  ;  under  this  process  a  longitudinal 
mesial  ridge  extends  nearly  to  the  margin,  and  on  either  side  are 
placed  the  elongated  ramified  adductor  scars  ;  the  reniform 
impressions,  after  dividing  the  above-named  muscle,  extend  byr 
an  outward  oblique  curve  to  near  the  margin,  turn  abruptly 
backwards  and  inwards,  and  terminate  at  some  distance  from 
their  origin.  Under  the  adductor,  more  towards  the  centre  of 
the  valve,  exist  two  elevations  (perhaps  brachial  eminences). 

ProductuS:  Sowerby,  1814. —  Shell  variable  in  shape,  equi- 
valve,  transverse,  or  elongated,  furnished  with  lateral  auricular 
expansions ;  large  or  ventral  valve  regularly  convex,  genicu- 
lated,  or  perpendicularly  incurved  ;  hinge  line  straight,  com- 
monly shorter  than  the  width  of  the  shell ;  area  very  narrow,  or 
no  true  area,  but  the  cardinal  edge  considerably  thickened  ; 
beak  incurved.  Smaller  or  dorsal  valve  concave,  following  the 
curves  of  the  other  valve.  Exterior  variously  costated  or 
striated,  sometimes  decussated  by  concentric  lines  of  growth  ; 
from  the  striae  arise  innumerable  small  closely  packed  tubular 
spines,  especially  abundant  on  the  auricular  expansions  ;  in 
other  species  they  are  few  in  number,  large,  strong,  and  irregu- 
larly scattered  over  the  surface,  or  arranged  in  regular  or 
irregular  rows  near  the  cardinal  edge  ;  valves  unarticulated, 
probably  kept  in  place  by  the  fibrous  membranes  and  powerful 
muscular  system  of  the  animal.  In  the  interior  of  the  larger 
valve  a  narrow  mesial  ridge  separates  the  two  elongated  ramified 
muscular  scars  left  by  the  adductors  (?)  (hepatic  impressions  of 
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V.  Buch);  immediately  under,  but  ontside  these,  are  seen  other 
two  very  deep  longitudinally  striated,  subquadrate  impressions, 
probably  formed  by  the  cardinal  muscles,  and  more  or  less 
widely  separated  by  a  mesial  elevation  or  crest ;  and  lower 
down,  more  towards  the  centre  of  the  shell,  two  other  deep 
concave  superficial  depressions  are  visible ;  the  remaining 
inner  surface  of  the  larger  valve  not  occupied  by  the  muscular 
scars  is  indented  by  a  multitude  of  small  depressions,  increasing 
in  number  under  the  auricles  ;  in.  the  centre  of  the  hinge  line  of 
the  smaller  valve  a  prominent  tritid  cardinal  process  afforded 
attachment  to  the  cardinal  muscles,  under  this  a  narrow  longitu- 
dinal ridge  extends  to  more  than  half  the  length  of  the  valve, 
becoming  more  elevated  towards  its  extremity ;  on  either  side 
are  seen  the  ramified  scars  left  by  the  adductors,  and  corre- 
sjnonding  to  those  situated  in  a  similar  position  in  the  other 
valve  ;  each  scar  is  double,  the  two  portions  being  separated  by 
the  commencement  of  the  great  vascular  trunks.  Outside  and 
in  front  of  the  muscular  scars,  are  two  elongated  or  reniform 
impressions  ;  their  surface  is  smooth,  and  they  are  bounded  by 
ridges,  which,  after  dividing  the  adductors,  proceed  in  an  out- 
ward oblique,  or  almost  horizontal  direction,  when,  turning 
abruptly  backwards,  they  terminate  at  a  short  distance  from 
their  origin  ;  between  the  vascular  impressions,  and  close  to  the 
muscular  scars,  exist  two  prominences,  one  on  each  side  of  the 
cardinal  ridge  ;  the  internal  surface  of  the  smaller  valve  is 
covered  with  innumerable  produced  tubercles,  protruding  often 
in  the  shape  of  short  spines,  especially  visible  near  the  marginal 
portions  of  the  shell ;  no  calcified  supports  for  the  arms,  which 
were  probably  small  and  vertically  coiled. 

Family  VIII.— Craniad;e. 

Animal  fixed  to  marine  bottoms  by  the  substance  of  its  lower 
or  ventral  valve  ;  arms  fleshy,  and  spirally  coiled  ;  no  hinge 
or  articulating  processes  ;  upper  or  dorsal  valve  patelliform. 

Crania.  Retzius,  1781.— Shell  variable  in  shape,  inequivalve, 
circular,  subquadrate,  transverse,  or  elongated  ;  partially  or  ex- 
tensively attached  by  the  substance  of  its  lower  or  ventral  valve ; 
rarely  free  ;  upper  or  dorsal  valve  more  or  less  conical,  vertex 
subcentral ;  no  articulated  hinge  or  ligament,  the  valves  being 
kept  in  place  by  the  action  of  four  muscles,  which  pass  in  a 
somewhat  oblique  manner  from  one  valve  to  the  other;  the 
attached  or  ventral  valve  is  generally  the  thickest,  with  or 
without  a  straight  more  or  less  produced  beak  and  false  area. 
External  surface  smooth,  spiny,  or  variously  ornamented  by 
radiating  costa)  or  foliaceous  expansions  ;  the  concentric  bines  of 
growth  passing  uninterruptedly  over  the  valves  and  area  ;  struc- 
ture calcareous  and  tubular.  In  the  interior  four  principal  scars, 
formed  by  the  adductor  muscles,  are  observable.  The  anterior 
pair  are  approximate,  and  placed  close  to  the  centre,  behind 
which  a  prominence  is  sometimes  visible  in  the  ventral  valve. 
The  posterior  pair  are  situate  near  the  cardinal  edge,  and  are 
widely  separated.  The  muscular  impressions  of  the  attached 
valve  are  sometimes  slightly  convex,  at  others  deeply  excavated; 
those  of  the  dorsal  valve  are  convex,  the  centre  pair  sometimes 
developing  very  prominent  apophyses.  The  interior  of  the 
attached  valve  is  surrounded  by  a  raised  and  thickened  border, 
exhibiting  the  tubular  shell  structure  in  a  conspicuous  manner. 
The  disk  of  each  valve  exhibits  more  or  less  distinct  impressions 
of  the  vascular  system,  which  is  simply  digitated. 

Family  IX. — Discinidte. 

Animal  attached  by  means  of  a  muscular  peduncle,  passing 
through  the  ventral  or  lower  valve,  a  slit  in  the  hinder  portion, 
or  a  circular  foramen  excavated  in  the  substance  of  the  same 
valve.    Arms  fleshy  ;  valves  unarticulated. 

Discina.  Lamarck,  1819. — Shell  circular,  transversely  or  longi- 
tudinally oval ;  upper  or  dorsal  valve  conical,  patelliform,  with 
the  apex  inclining  towards  the  posterior  margin  ;  lower  or 
ventral  valve  opercular,  flat  or  partly  convex,  and  perforated  by 
a  narrow  oval  longitudinal  slit,  reaching  to  near  the  posterior 
margin,  and  placed  in  the  middle  of  an  oval  depressed  disk. 
Valves  unarticulated,  being  kej)t  in  place  by  four  thick  adductor 
muscles,  passing  rather  obliquely  from  one  to  the  other ;  surface 
smooth,  ornamented  by  numerous  strise  radiating  from  the  apex 
to  the  margin,  or  by  concentric  lines  of  growth,  produced  in  the 
shape  of  foliaceous  expansions  ;  shell  structure,  horny,  and  per- 
forated by  minute  tubuli.  In  the  interior  of  the  perforated 
valve  the  muscular  disk  is  more  or  less  prominent,  and  from  the 
anterior  extremity  of  the  fissure  a  short  longitudinal  process 
arises.  Four  pairs  of  muscular  impressions  are  visible  on  the 
disk  ;  the  posterior  submarginal  pair  are  probably  those  of  the 


sliding  muscles  ;  the  central  four  are  the  adductor  scars,  of 
which  two  lie  on  either  side  of  the  foramen,  while  the  anterior 
pair  are  situated  more  towards  the  centre  of  the  shell ;  the  fourth 
pair  lie  external  to  these.  In  the  upper  valve  the  posterior 
adductor  scars  are  placed  nearly  horizontally,  at  a  short  distance 
from  the  margin,  and  are  much  smaller  than  the  anterior  pair, 
which  lie  obliquely  near  the  centre  of  the  valve  ;  there  are  no 
projecting  processes  in  the  interior  of  this  valve. 

Urbiculoidca.  D'Orbigny,  1847.  —  Shell  orbicular  ;  patelli- 
form, longitudinally  or  transversely  oval.  Upper  valve  conical 
with  the  vertex  close  to  or  removed  from  the  posterior  margin  ; 
lower  valve  conical  or  concave ;  no  pedicle  disk  ;  ?  a  narrow  oval 
or  circular  aperture,  more  or  less  confined  in  its  shape,  is  situated 
in  a  furrow  or  depression. 

Trematis.  Sharpe,  1847. — Animal  unknown :  shell  somewhat 
depressed,  suborbicular  or  transversely  oval ;  both  valves  slightly 
and  unequally  convex,  giving  a  lenticular  form  to  the  shell ; 
umbo  of  the  upper  or  imperforated  valve  submarginal,  slightly 
projecting.  Lower  or  ventral  valve  with  a  subcentral  umbo,  behind 
which  a  narrow  oblong  oval  slit  reaches  to  near  the  posterior 
margin,  and  afforded  passage  to  the  pedicle  fibres  of  attachment. 
Internal  dispositions  unknown ;  a  wide  cardinal  margin  is  visible 
in  the  imperforated  valve. 

Siphonotreta.  De  Verneuil,  1845. — Animal  unknown.  Shell 
oblong,  oval,  inequivalve  ;  valves  unarticulated ;  larger  or  ven- 
tral valve  most  convex  with  a  straight,  thick,  perforated  conical 
beak,  more  or  less  removed  from  the  hinge  line ;  foramen  cir- 
cular or  elongated,  opening  on  the  back  of  the  beak,  and  com- 
municating with  the  interior  of  the  shell  by  a  cylindrical  tube 
or  siphon,  destined  to  afford  passage  to  the  muscle  of  attach- 
ment ;  no  area  or  deltidium ;  each  valve  has  a  wide,  crescent- 
shaped  cardinal  edge,  covered  by  numerous  horizontal  lines  of 
growth.  Smaller  valve  slightly  convex  and  depressed,  the  hinge 
line  forming  an  arch  which  merges  imperceptibly  into  the  lateral 
margins.  Shell  calcareo-corneous,  with  a  distinctly  punctured 
structure  and  arranged  in  tubular  layers ;  surface  smooth,  but 
presenting  numerous  lines  of  growth,  and  scattered  or  closely 
packed  slender,  hollow  spines,  dilated  at  their  base,  and  some- 
what quincuncially  arranged  ;  no  calcified  supports  for  the  arms. 
Muscular  impressions  unknown. 

Acrotreta  ?  Kutorga,  1848. — Animal  unknown  ;  shell  trian- 
gular, larger  valve  conical ;  false  area  flat,  and  bent  back  at  l  ight 
angles  to  the  margin  of  the  valve,  longitudinally  grooved  along 
the  centre  and  perforated  at  its  extremity  by  a  small  circular 
aperture  ;  the  lines  of  growth  encircle  the  shell  and  pass  uninter- 
ruptedly over  the  false  area  ;  the  smaller  valve  is  almost  flat  and 
operculiform,  smooth,  and  marked  by  concentric  lines  of  growth. 
Valves  unarticulated  1 

Family  X. — Lingulidje. 

Animal  fixed  by  a  muscular  peduncle  passing  out  between  the 
beaks  of  the  valves ;  arms  fleshy,  unsupported  by  calcified  pro- 
cesses.   Shell  unarticulated  and  subequivalve ;  texture  horny. 

Lingula,  Bruguiere,  1789. — Shell  thin,  subequivalve,  equi- 
lateral, more  or  less  elongated,  oval  or  subpentagonal,  tapering 
at  the  beaks,  widened  at  the  pallial  region;  valves  unarticu- 
lated, held  together  by  the  adductor  muscles ;  both  slightly  con- 
vex, but  depressed,  beak  of  the  ventral  valve  more  pointed  and 
rather  exceeding  the  other  in  length ;  surface  smooth,  or  con- 
centrically striated,  and  covered  by  an  epidermis.  Animal 
attached  to  submarine  bottoms  by  means  of  a  long  peduncle 
passing  out  between  the  beaks  of  the  two  valves ;  no  calcified 
supports;  on  each  side  of  the  mouth  is  situated  an  elongated 
subspiral  arm,  fringed  exteriorly  with  numerous  cirrhi.  In  the 
interior  several  muscular  impressions  are  visible ;  close  to  the 
beak  are  the  conjoined  depressions  left  by  the  pedicle  muscle, 
under  these,  and  laterally  near  the  margin  of  the  shell,  exist 
two  large  impressions  due  to  the  decussating  adjuster  muscle, 
and  towards  the  centre  are  situated  two  small  oblique  oval 
scars,  caused  by  the  posterior  pairs  of  adductor  muscles,  which 
in  the  larger  valve  are  divided  hy  a  blunt  rounded  projection, 
and  in  the  smaller  by  an  elongated  mesial  elevated  crest ; 
under  the  last  described  impressions  another  triangular  depres- 
sion was  occupied  by  the  combined  extremities  of  the  anterior 
pair;  shell  almost  entirely  composed  of  laminse  of  horny 
matter  perforated  by  minute  tubuli. 

Lingulella,  Salter. — Shell  nearly  equivalve,  broad,  oblong,  the 
ventral  valve  pointed  and  with  a  distinct  pedicle  groove.  Mus- 
cular scar  strong,  nearly  as  in  Obolus,  but  the  j>air  of  anterior 
occlusors  are  more  linear,  and  the  adjustors  are  small  and  not  so 
outwardly  placed  as  in  Obolus.    The  form,  as  well  as  what  is 
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known  of  the  interior,  is  more  like  Lingula  than  Obolus,  but  the 
arrangement  of  the  muscles  is  more  like  that  of  Obolus.  The 
anterior  occlusors  diverge  widely  and  are  linear;  the  central 
adjusters  come  nearly  down  to  them,  and  the  external  adjusters 
are  smaller  and  nearer  the  centre  than  those  of  Obolus. 
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1 

Obolus,  Eichwald,  1829. — Animal  unknown.  Shell  subequi- 
valve,  orbicular,  equilateral,  slightly  transverse  or  elongated, 
depressed  ;  valves  unarticulated,  being  held  together  by  muscular 
action.  The  larger  valve  (ventral  of  Owen)  is  most  convex, 
with  a  short  obtuse  or  pointed  beak,  and  wide  flattened  cardinal 
edge  of  false  area,  over  which  the  semicircular  concentric  lines 


of  growth  of  the  surface  pass  uninterruptedly;  the  flattened 
cardinal  edge  is  longitudinally  grooved  by  a  semi-cylindrical 
furrow,  destined  to  afford  room  for  the  passage  of  the  muscular 
fibres  of  attachment;  smaller  valve  rather  shorter  than  the 
other,  slightly  convex  or  almost  flat,  without  any  prominent 
beak  or  vertex,  the  hinge  line  forming  a  regular  arch,  and  passing 
imperceptibly  into  the  lateral  margins;  the  cardinal  edge  is 
likewise  flattened  and  horizontally  striated,  but  not  interrupted 
by  a  mesial  furrow;  external  surface  smooth  or  irregularly 
sculptured  by  minute  undulating  wrinkles.  Structure  calcareo- 
corneous.  In  the  interior  of  the  larger  valve,  a  narrow  slightly- 
elevated  longitudinal  ridge  extends  to  about  half  the  length  of 
the  valve,  and  four  small  oval  muscular  impressions  are  situated 
on  each  side  near  the  cardinal  angles,  and  the  other  two  towards 
the  centre  of  the  valve,  a  little  beyond  the  base  of  the  mesial  ridge. 

Obolella,  Billings. — Shell  ovate,  circular,  or  subquadrate, 
convex  or  plano-convex.  Ventral  valve  with  a  false  area  which 
is  sometimes  minute  and  usually  grooved  for  the  passage  of  the 
peduncle.  Dorsal  valve  either  with  or  without  an  area.  Mus- 
cular impressions  in  the  ventral  valve  four,  one  pair  in  front  of 
the  beak  near  the  middle  or  in  the  upper  half  of  the  shell,  and 
the  others  situated  one  on  each  side  near  the  cardinal  edge. 
Shell  calcareous ;  surface  concentrically  striated,  sometimes  with 
thin,  expanded,  lamellose  ridges.  The  shells  resemble  those  of 
Obolus,  but  the  muscular  scars  are  arranged  differently.  In 
Obolus  the  central  scars  have  the  smaller  extremities  directed 
downwards  and  converging  towards  each  other,  but  in  Obolella 
the  arrangement  is  just  the  reverse. 

"We  do  not  propose  to  enter  into  details  respecting  the  geolo- 
gical distribution  of  this  class  in  Great  Britain,  since  these  will 
be  given  more  or  less  fully  in  the  geological  articles ;  but  as  a 
summary  of  what  is  known  we  give  the  annexed  table, 
drawn  up  by  Mr.  Lobley.  ('  The  Geological  Magazine,'  vol.  v. 
p.  498.)  The  genera  are  arranged  in  the  order  in  which  they 
first  ajrpear ;  the  figures  indicate  the  number  of  species  recorded 
from  each  geological  group ;  and  the  asterisks  denote  that  the 
genus  is  represented  by  living  species. 

BREAM  [E.  C.  vol.  i.  cols.  666-667].  There  are  three  species  of 
the  genus  Abramis  which  aboimd  in  most  of  the  rivers  of  the 
European  continent,  viz.,  A.  brama ;  A.  vimba;  and  A.  blicca. 
All  of  them  extend  far  to  the  north,  being  recorded  as  natives  of 
Finland  by  Dr.  Malmgren.  A.  vimba  is  one  of  the  commonest 
fishes  in  the  March,  Theiss,  and  other  rivers  of  the  great  Hun- 
garian plain.  The  genus  is  of  considerable  interest  on  account 
of  the  reported  native  hybrids  which  have  recently  been  dis- 
covered. Siebold  has  recognised  five  hybrid  forms  amongst  the 
fresh-water  fishes  of  central  Europe  ;  in  two  of  these  one  of  the 
parent  forms  is  an  Abramis.  These  two  hybrids  have  received 
various  names  ;  but  Jaeckel  calls  them  Bliccopsis  abramo-rutilus, 
believed  to  be  a  hybrid  between  Abramis  blicca  and  Leuciscus 
rutilus;  and  Bliccopsis  erythrophthalmoides,  a  hybrid  between 
Abramis  blicca  and  Scardinius  erythrophthahnus.  The  Abramis 
Buggenhagii,  or  Pomeranian  bream,  is  also  considered  to  be  a 
hybrid  by  some  ichthyologists.  The  fact  that  in  these  as  well 
as  all  the  other  cases  of  hybridism  amongst  fishes,  the  parents 
belong  not  only  to  different  species,  but  even  to  different  genera, 
is  remarkable.  Are  these  really  cases  of  hybridism  1  If  so,  are 
the  parents  really  generically  distinct  ?  and  if  the  first  or  both 
the  questions  are  affirmatively  established,  is  it  consistent  with 
the  prevailing  rules  of  nomenclature  to  distinguish  hybrids  by 
generic  names  l 


C 


/CAMBRIAN  GROUP  [E.  0.  vol.  i.  cols.  727-728].  Geologists 
still  differ  from  one  another  as  to  the  rocks  which  they 
assign  to  this  group.  In  this  article  we  shall  divide  it  into  two 
portions,  viz.,  the  Lower  Cambrian,  comprising  the  Llanberis 
Slates  and  Harlech  Grits  ;  and  the  Upper  Cambrian,  comprising 
the  Lingula  Flags,  and  the  Tremadoc  Slates.  By  many  geolo- 
gists the  term  is  restricted  to  what  are  here  called  Lower  Cam- 
brian, while  the  beds  above  are  assigned  to  the  Lower  Silmian. 

The  LoWer  Cambrian  is  developed  to  a  greater  or  less  extent 
in  Shropshire,  North  Wales,  Scotland,  Ireland,  France,  Bohemia, 
North  America,  and  probably  Australia  ;  and  in  all  these  coun- 
tries is  mainly  composed  of  inconstant  alternations  of  grits, 


shales  or  slates,  and  conglomerates.  There  are  large  tracts  in, 
various  parts  of  the  world  where  these  rocks  appear  to  be  en- 
tirely absent,  and  in  them  we  find  Silurian  strata  sometimes 
with,  sometimes  without,  an  intervening  conglomerate,  resting 
unconformably  upon  the  subjacent  Huronian  or  Laurentian  for- 
mations. These  latter  conglomerates  are  readily  distinguished 
from  those  of  the  Cambrian  group,  inasmuch  as  they  are  always 
derived  mainly  or  wholly  from  the  rocks  on  which  they  rest, 
while  the  Cambrian  conglomerates  have  little  or  no  such  litho- 
logical  resemblance.  So  far  as  geologists  have  surveyed  it  would 
seem  that  the  area  occupied  by  these  Lower  Cambrian  coarse 
sandstones  and  shales  is  far  smaller  than  that  occupied  by  rocks 
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of  a  newer  age  resting  upon  those  of  the  Laurentian  formation. 
The  conclusion  to  be  drawn  is  that  the  Lower  Cambrians  are 
local,  and  not  universal.  But  not  only  are  they  restricted  to 
certain  areas,  but  the  order  of  their  accumulation  in  one  area 
differs  from  what  it  is  in  others,  even  when  they  are  close  toge- 
ther. They  are  not  much  altered  by  metamorphism,  and  plu- 
tonic  rocks  are  by  no  means  abundant.  Limestones  are  remark- 
ably scarce  ;  indeed,  they  may  be  said  to  be  absent,  for  all  the 
calcareous  matter  known  in  these  beds  consists  of  a  few  thin 
veins  in  Wales,  and  a  narrow  strip  in  Brittany.  Phosphates, 
sulphates,  and  graphite  also  are  seldom  met  with.  In  nearly  all 
these  points  the  Lower  Cambrian  differs  from  the  Huronian. 
The  latter  consists  largely  of  plutonic  rocks,  such  as  diorite  or 
greenstone  ;  and  of  metamorphic  rocks,  such  as  gneiss  and  mica 
schist ;  it  contains  several  thick  bands  of  limestone,  some  of 
which  are  darkly  coloured,  probably  by  graphite.  There  is  also 
an  important  difference  in  their  stratigraphical  arrangement. 
The  Lower  Cambrian  passes  conformably  into  the  Lingula  Flags, 
but  when  these  latter  rocks  rest  upon  the  Huronian  there  is 
always  a  break.  On  these  grounds  it  is  thought  the  Lower 
Cambrian  is  a  newer  formation  than  the  Huronian.  No  fossils 
have  been  found  in  the  Huronian  ;  and  but  a  few  in  the  Lower 
Cambrian,  viz.,  Arenicolites  didymus,  A.  sparsa ;  Histioderma 
Hibernica;  and  Houghtonia  pcecila,  annelids  ;  Palozopyge  Eamsayi, 
a  Trilobite ;  Oldhamia  antiqua,  and  radiata,  sea- weeds  according 
to  Goeppert,  and  zoophytes  according  to  other  authorities  ;  and 
Chondrites,  a  sea-weed  in  the  opinion  of  some  persons,  but 
more  probably  the  track  left  by  burrowing  crustaceans.  The 
annelids  are  represented  by  peculiar  impressions  resembling 
surface  holes  and  burrows  on  the  finer  grained  sandstones  and 
shales.  They  are  not  unlike  similar  marks  formed  by  the  com- 
mon Lob  worm  (Arenicola)  on  modern  sands.  These  shales  are 
also  marked  with  what  are  considered  to  be  wave  marks,  rain 
drop  impressions,  and  sun  cracks.  The  locality  which  has 
yielded  the  Cambrian  fossils  most  abundantly  is  Bray  Head,  in 
Wicklow,  and  the  neighbourhood.  Oldhamia  antiqua  is  most 
frequently  met  with  in  the  shales,  and  more  particularly  in 
those  of  a  red  or  green  colour  at  Bray ;  of  a  brown  or  purple 
colour  at  Carrick  mountain  in  Wicklow  ;  and  in  the  brown 
laminated  shales  of  Howth  peninsula,  Dublin  County.  It  is 
less  abundant  than  0.  radiata,  does  not  occur  in  such  dense 
masses  as  that  species,  and  seldom  in  the  same  bed.  0.  radiata 
occurs  at  Bray  Head,  and  at  Greystones,  but  not  at  Howth  or 
Carrick  mountain.  In  some  of  the  greenish  grits  overlying  the 
Oldhamia  beds  of  Bray  Head,  some  tubular  burrows  have  been 
found  by  Dr.  Kinahan,  which  he  says  belong  to  a  "  tentacled 
sea  worm,  evidently  cephalo-branchiate,  and  not  very  dissimilar 
from  the  common  Lug-worm  (Arenicola)  of  our  present  seas." 

In  the  character  of  many  of  the  fossils,  as  well  as  of  the  strata 
in  which  they  are  entombed,  the  proximity  of  land  is  clearly  in- 
dicated. The  presence  of  these  features  singly  would  not  perhaps 
prove  much,  but  occurring  as  they  do  in  conjunction,  one  lends 
support  to  the  other,  and  thus  increases  the  weight  of  the  evi- 
dence. The  wave  marks,  so  called,  by  themselves  tell  us  nothing 
more  than  that  the  particles  of  the  sandstone  or  shale  were  at  one 
time  sufficiently  mobile  to  respond  to  the  undulating  motion  of 
some  fluid  (which  may  have  been  deep  water,  shallow  water,  or 
air,)  passing  over  them.  The  holes  may  have  been  formed  in 
deep  water,  or  they  may  not ;  and  in  either  case  they  do  not 
necessarily  imply  a  contiguous  shore.  The  rain  drops  may  have 
been  burst  gas  bubbles.  But  when  Ave  find  the  holes  are  usually 
situated  on  the  sheltered  side  of  the  ripples,  our  suppositions  lose 
much  of  their  force  ;  for  there  are  few  localities  which  burrowing 
worms  more  delight  to  frequent  than  the  reaches  of  sand  or  mud 
exposed  between  tide  marks,  and  nowhere  do  their  holes  abound 
more  than  in  the  places  where  the  water  collects,  which  is  usually 
at  the  junction  of  the  steep  slope  of  one  ripple  with  the  shallow 
slope  of  the  next.  The  presence  of  sun  cracks  implies  an  air- 
dried  surface,  but  such  surface  might  have  been  a  sandbank  in 
the  middle  of  the  ocean.  The  nature  of  some  of  the  strata, 
however,  not  only  indicates  a  neighbouring  land,  but  furnishes  a 
clue  where  some  of  it  was  situated.  Thus,  in  North  Wales  and 
South  Scotland,  the  lowest  Cambrians  are  sandstones  and 
schists  ;  they  are  of  a  similar  nature  in  the  South  of  Ireland  ; 
but  in  the  North  of  Scotland  they  consist  of  sandstones,  grits, 
and  conglomerates  :  the  conglomerates  are  largely  developed,  and 
form  a  large  proportion  of  many  of  the  highest  hills  in  Suther- 
landshire,  which  were  formerly  considered  to  be  composed  of 
Old  Red  Sandstone.  They  are  of  such  an  enormous  thickness 
that  they  must  represent  the  result  of  a  very  prolonged  contest 
between  the  sea  and  land,    They  have  been  since  then  carved 


into  eminences  which  form  one  of  the  most  striking  features  in 
the  scenery  of  the  Scottish  Highlands.  They  are  excellent 
examples  of  the  power  of  denudation,  and  if  one  feels  awe  at 
being  looked  down  upon  by  the  forty  centuries  of  the  Egyptian 
pyramids,  how  much  must  he  feel  humbled  in  the  presence  of 
these  natural  pyramids,  which  were  constructed  innumerable 
centuries  ago.  Their  picturesque  appearance  may  be  partially 
conceived  from  Hugh  Miller's  graphic  description  of  them  : — 
"  Rising  over  a  basement  of  rugged  gneiss  hills,  that  present  the 
appearance  of  a  dark  tumbling  sea,  we  descry  a  line  of  stupen- 
dous pyramids,  from  2000  to  3000  feet  in  height,  which,  though 
several  miles  distant  in  the  background,  dwarf,  by  their  great  size, 
the  nearer  eminences  into  the  mere  protuberances  of  an  uneven 
plain.  Their  mural  character  has  the  effect  of  adding  to  their 
apparent  magnitude.  Almost  devoid  of  vegetation,  we  see  them 
barred  by  the  lines  of  the  nearly  horizontal  strata,  as  edifices  of 
man's  creation  are  barred  by  their  courses  of  dressed  stone  ; 
and  while  some  of  their  number,  such  as  the  peaked  hill  of 
Suilvein,  rise  at  an  angle  at  least  as  steep,  and  nearly  as 
regular,  as  that  of  an  Egyptian  pyramid,  in  height  and  bulk 
they  surpass  the  highest  Egyptian  pyramid  many  times.  Their 
colour,  too,  lends  to  the  illusion.  Of  a  deep  red  hue,  which  in 
the  light  of  the  setting  sun,  brightens  into  a  glowing  purple, 
they  contrast  as  strongly  with  the  cold  grey  tone  of  the  gneiss 
track  beneath,  as  a  warm  coloured  biiilding  contrasts  with  the 
earth-tinted  street  or  roadway  over  which  it  rises."  In  Norway 
also  the  lowest  Cambrians  consist  largely  of  conglomerates  ;  so 
that  it  is  clear  there  was  land  at  this  time  somewhere  near  the 
extreme  north-west  of  Europe. 

The  Upper  Cambrians  are  far  more  abundant  in  organic 
remains  ;  and,  therefore,  each  of  its  divisions  will  be  noticed 
separately.  The  oldest  of  the  two  consists  of  the  Lingula  flags, 
which  have  been  found  in  both  North  and  South  Wales.  Their 
thickness  is  very  great,  being  about  6000  feet  in  Merionethshire : 
2000  feet  farther  north  near  Llanberis ;  and  entirely  absent  still 
farther  nortli  in  Anglesea,  and  on  the  Menai  Straits.  Farther 
south,  at  St.  David's,  in  Pembrokeshire,  these  rocks  are  well 
displayed,  and  the  succession,  according  to  Mr.  Salter,  is  as  fol- 
lows : — Resting  upon  a  considerable  thickness  of  red  and  purple 
grits,  intermixed  with  some  sandstones,  which  are  assigned  to 
the  Lower  Cambrian,  there  is  a  thick  mass  of  black  shales. 
These  represent  the  Lower  Lingula  flags.  The  shales  are  very 
uniform  in  their  upper  part,  but  contain  much  sandstone  in  the 
lower  portions.  They  appear  as  though  they  had  been  deposited 
in  deep  water.  The  fauna  comprises—  Olenus  catarractes,  com- 
mon; 0.  gibbosus,  less  common;  Agnostus,  common;  Paradoxides 
Davidis,  common  ;  P.  aurora  and  P.  Hicksii,  less  common  ;  Lin- 
gulella,  and  Anopolenus  Henrici,  rare;  Holocephalina,  Microdiscus 
pimctatus,  Leperditia  Solvensis,  Theca  corrugata,  and  Protospongia 
feneslrata.  Above  these  come  the  Middle  Lingula  flags,  which 
consist  of  a  thick  series  of  hard  light  coloured  sandstones 
with  ripple  markings,  worm-tracks,  and  burrows,  and  other 
indications  of  shallow  water.  Here  Lingulella  Davisii  and 
Hymenocaris  are  the  common  fossils  ;  while  Olenus  is  rare. 
While  the  uppermost  of  all  are  the  Upper  Lingula  flags, 
which  resemble  the  lower  flags  in  being  composed  of  fine 
black  shales.  This  series,  however,  is  thin,  not  exceeding 
300  feet  in  thickness.  The  shales  are  crowded  with  minute 
crustaceans,  although  shells  are  rare  ;  and  appear  to  have  been 
deposited  in  deep  water.  Here  again  Olenus  and  Agnostus  are 
common ;  but  they  are  represented  by  species  different  from 
those  in  the  Lower  Lingula  flags,  and  are  accompanied  by 
Conocephalus,  Dikelocephalus,  and  several  species  of  Orthis.  In 
addition  to  these  there  are  several  species  mentioned  in  the 
Catalogue  of  the  Fossils  in  the  Museum  of  Practical  Geology, 
Jermyn-street,  London,  as  belonging  to  the  Lingula  flags,  but 
without  indicating  to  what  part  of  the  series  they  belong.  Alto- 
gether, the  number  of  species  found  in  these  rocks  in  Great 
Britain  exceeds  70. 

The  following  classified  list  will  indicate  its  general  character. 
It  is  drawn  up  from  Sir  R.  I.  Murchison's  '  Siluria,'  and  the 
several  rapers  quoted  at  the  end  of  the  article  : — 

Plant*.  None. 

Protozoa. 

Amorphozoa.    1  genus;  3  species. 
Protospongia  diffusa. 
P.  fenestrata. 
P.  flabella. 

Ccelcnterata. 

Actinozoa.  None. 

Hydrozoa.    1  genus;  Buthotrcphis. 
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Annulosa. 

Echinodermata.    1  genus;  Protocystites. 
Annelida.    3  genera ;  4  species. 

Cruziana  semiplicata. 

Scolecoderma  antiquissima. 

S.  tuberculata. 

Serpulites  fistula. 

Crustacea.    17  genera;  49  species. 
Agnostus  Davidis. 
A.  princeps. 
A.  scutalis. 
A.  triscctus. 
A.  pisiformis. 
A.  nodosus, 
A.  obtusus. 
Anopolenus  Henriei. 
A.  Salteri. 
Calymene  obtusa. 
Conocoryphe  abdita. 
C.  applanata. 
C.  bufo. 
C.  depressa. 
C.  humcrosa. 
C.  invita. 
C.  simplex. 
0.  variolaris. 
C.  micrura. 
C,  Williamsonii. 
C.  longispina. 

C.  bucepnala. 
Cythcropsis. 
Dikelocephalus  celticus. 

D.  discoidalis. 
Erynnys  venulosa. 
llolocephalina  primordialis. 
Hymenocaris  rerinicauda. 
Illamus  lUurchisoni. 
Leperditia  punctatissima. 
L.  solvensis. 
Microdiscus  punctata  >. 
Olenus  alatus. 
O.  catarraetes. 
0.  flagellifer. 
0.  humilis. 
0.  micrurus. 
0.  pecten. 
0.  scarabrcoides. 
0.  serratus. 
0.  gibbosus. 
0.  truncatus. 
Parabolina  sphmlosa. 
Paradoxides  aurora. 
P.  Davidis. 

P.  Hicksii. 
Peltura  searabaxrides. 
Sphterophthalmus  bisulcatus. 
S.  humilis. 

Mollusca. 

Polyzoa.    2  genera ;  2  species. 

Diastopora  (?)  consimilis. 

Dictyonema  sociale. 
Brachiopoda.    6  genera;  13  species. 

Discina  labiosa. 

Kutoi"gina  cingulata. 

Lingula  pygnuca. 

L.  squamosa. 

Lingulella  Davisii. 

L.  lepis. 

L.  ferrii^inea. 

Obolclla  Betti. 

0.  maculata. 

0.  sagittalis. 

Orthis  flabellulus. 

0.  lenticularis. 

0.  Hicksii. 
Lamellibranchiata.  ) 
Gasteropoda.  >  None. 

Heteropoda.  ) 
rteropoda.    3  genera ;  5  species. 

Cyrtotheca  hamula. 

Stenotheca  cornuspira. 

Theca  corrugata. 

T.  obtusa. 

T.  penultima. 
Cephalopoda.  None. 
Vertebrata.  None. 

Altogether  there  are  34  genera  and  78  species ;  the  relationship 
of  which  with  the  Silurian  fauna  may  be  seen  from  the  following 
analysis,  which  is  based  upon  the  tables  in  Murchison's 
'  Siluria.' 

Of  the  Amorphozoa  none  pass  up.  Of  the  Annelida,  Cruziana 
and  Scolecoderma  do  not  pass  up ;  Serpulites  fistula  does  not  pass 
Up,  but  four  species  of  the  same  genus  occur  in  the  Llandovery 
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and  Wenlock.  Of  the  Crustacea  8  genera  and  3  species  pass 
up.  Thus  Agnostus princeps  passes  up  into  the  Llandeilo  associated 
With  two  other  new  species  ;  two  species  occur  in  the  Caradoc  ; 
and  one  in  the  Ludlow.  Calymene  has  3  species  in  the  Llandeilo, 
4  in  the  Caradoc,  and  2  in  the  Llandovery,  which  two  continue 
on  to  the  Ludlow.  Conocoryphe  lias  3  representatives  in  the 
Llandeilo.  Cythcropsis  also  occurs  in  the  Caradoc.  Dikelo- 
cephalus celticus  passes  into  the  Llandeilo  and  is  associated  witli 
a  new  species.  Illcenus  has  1  Llandeilo;  7  Caradoc;  5  Llan- 
dovery, and  3  Wenlock  species.  Leperditia  has  a  species  which 
occurs  in  the  Ludlow  and  Passage  beds.  Olenus  has  1  Llandeilo 
species.  Of  the  Polyzoa,  one  genus  and  one  species  passes  up, 
viz.,  Diastopora  which  is  represented  by  consimilis  in  the  Llan- 
deilo, and  irregularis  in  the  Wenlock.  Of  the  Brachiopoda  5 
genera  and  1  species  pass  up.  Discina  has  5  Caradoc  and  6 
Llandeilo  species.  Lingula  has  5  Llandeilo,  4  Caradoc,  3 
Llandovery,  2  Wenlock,  6  Ludlow,  and  1  Passage  bed  species. 
Lingulella  lepis  passes  up  into  the  Llandeilo.  Obolella  has  1 
Llandeilo  species.  Orthis  has  13  Llandeilo,  35  Caradoc,  19 
Llandovery,  12  Wenlock,  and  3  Ludlow  species.  Of  the  Ptero- 
poda  one  genus,  Theca,  passes  up,  having  8  Llandeilo,  1  (?) 
Caradoc,  2  Wenlock,  and  2  Ludlow  species. 

Of  the  genera  12,  viz.,  Agnostus,  Calymene,  Conocoryphe,  Dike- 
locephalus, Ilkcnus,  Olenus,  Diastopora,  Lingula,  Lingulella, 
Obolella,  Orthis,  and  Theca  pass  into  the  Llandeilo;  8,  viz., 
Agnostus,  Calymene,  Cythcropsis,  Illcenus,  Discina,  Lingula, 
Orthis,  and  Theca  pass  into  the  Caradoc ;  5,  viz.,  Serpulites, 
Calymene,  Illcenus,  Lingula,  and  Orthis  pass  into  the  Llandovery ; 
8,  viz.,  Serpulites,  Calymene,  Illcenus,  Diastopora,  Discina, 
Lingula,  Orthis,  and  Theca  pass  into  the  Wenlock ;  C,  viz., 
Agnostus,  Calymene,  Leperditia,  Lingula,  Orthis,  and  Theca  pass 
into  the  Ludlow;  and  2,  viz.,  Leperditia  and  Lingula  pass  into 
the  Passage  beds.  Hence  it  appears  35  per  cent,  of  the  genera 
pass  up  into  the  Llandeilo ;  23  per  cent,  into  the  Caradoc  and 
Wenlock ;  17  per  cent,  into  the  Llandovery,  and  about  6  per  cent, 
into  the  Passage  beds.  Three  species,  namely,  Agnostus  princeps, 
Dikelocephalus  celticus,  and  Lingulella  lepis  pass  up  into  the 
Llandeilo,  or  about  4  per  cent.,  and  one  species  of  Cytheropsis 
is  said  to  pass  up  into  the  Caradoc,  or  rather  more  than  1  per 
cent.  Hence  it  appears  that  the  break  in  life  is  considerable  as 
regards  generic  forms  ;  but  almost  total  specifically.  It  should 
be  borne  in  mind  that  in  this  analysis  the  term  '  Llandeilo ' 
embraces  the  Tremadoc  slates. 

The  formations  which  in  foreign  countries  seem  to  correspond 
with  the  Lingula  flags  of  England  are  the  Potsdam  sandstone  of 
North  America,  the  Olenus  beds  of  Norway  and  Sweden,  the 
Olcnellus  shales  of  Vermont,  and  the  schists  containing  Para- 
doxides at  Braintree  and  in  Newfoundland ;  but  in  the  present 
state  of  our  knowledge  there  is  great  difficulty  in  correlating  the 
rocks  of  one  country  with  those  of  another.  The  Potsdam  sand- 
stone probably  underlies  all  the  Silurian  and  Post-Silurian  rocks 
of  North  America.  It  is  best  seen  on  the  borders  of  the  exposed 
Laurentian  area  which  lies  just  to  the  north  of  the  United  States, 
and  dips  southerly  towards  the  south,  and  northerly  towards  the 
north.  Its  thickness  is  variable,  and  may  be  stated  to  be,  on 
the  average,  about  300  feet.  This  estimate,  however,  is  not 
founded  on  any  precise  data ;  generally  speaking  it  is  thickest 
towards  the  boundaries  of  the  United  States.  Thus,  near  Lake 
Superior,  the  thickness  is  250  feet,  and  on  the  river  St.  Croix, 
Wisconsin,  it  is  700  feet.  Farther  south,  as  in  Iowa,  it  is  rather 
more  than  100  feet  thick,  but  far  away  in  the  south,  as  in  Texas,  the 
thickness  appears  to  have  increased  to  500  feet.  In  the  eastern 
parts,  as  in  the  region  of  the  Appalachians,  its  thickness  is  also 
very  great.  Where  the  sandstone  is  thickest  the  structure  is 
more  or~less  laminated,  ripple-marked,  and  conglomerated; 
apparently  indico>.i<ig  that  the  shallower  waters  were  situated  at 
these  parts.  It  is  also  noticeable  that  the  fossils  are  nearly 
always  found  associated  with  these  apparent  indications  of 
shallow  water  ;  and  that  these  occur  in  the.  vicinity  of  what  was 
probably  the  land  of  that  period,  now  represented  by  the  Black 
Hills  of  Dakotah,  the  eastern  flanks  of  the  Appalachian  Moun- 
tains, and  the  Lake  district.  The  structure  of  the  sandstone  in 
the  more  central  of  the  United  States  is  markedly  different  from 
what  it  is  in  the  parts  indicated  ;  this  is  well  shown  in  Iowa, 
where  it  is  exposed  by  fluviatile  denudation  along  the  upper 
Iowa  river.  In  this  district  it  is  about  100  feet  thick  and 
almost  entirely  composed  of  pure  silica.  The  impurities  do  not 
exceed  |  per  cent.,  and  the  great  bulk  of  them  consists  of  oxide 
of  iron.  The  silica  is  in  the  form  of  nearly  sjiherical  grains  of 
the  size  of  a  large  pin's  head,  which  sometimes  show  imperfectly 
developed  crystalline  facets.    These  grains  are  feebly  held  toge- 
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ther  by  a  calcareous,  ferruginous  cement,  so  that  the  sandstone 
readily  crumbles  down  when  rubbed  between  the  fingers.  These 
characters  of  purity  and  friability  are  very  prevalent  in  the 
sandstone  of  the  Western  States,  and  render  it  a  good  material 
for  the  glass  manufacturer.  The  most  characteristic  features  of 
this  sandstone  in  Iowa  are  its  freedom  from  argillaceous  matters, 
the  almost  entire  absence  of  conglomerate  or  pebble  bands,  the 
comparative  rarity  of  lines  of  oblique  deposition,  lamination,  and 
other  signs  of  shallow  water,  and  the  rarity  of  organic  remains. 
It  has  been  stated  that  a  few  seams  of  clay  occur,  but  these  on 
chemical  examination  have  proved  to  be  purely  calcareo-magne- 
sian  in  their  composition.  On  the  borders  of  the  sandstone,  where 
fossils  occur,  conglomeratic  and  laminated  beds,  together  with 
oxide  of  iron,  and  carbonates  of  lime  and  magnesia,  are  marked 
features.  These  facts  seem  to  indicate  that  the  central  portions 
of  the  United  States  cover  the  area  of  the  central  and  deeper 
parts  of  the  sea  of  the  Potsdam  epoch. 

The  fossils  are  generally  similar  to,  but  specifically  different 
from,  those  of  the  Lingula  flags  of  Britain ;  but  at  present  we 
are  not  aware  that  anyone  has  separated  them  into  groups,  as 
has  been  done  with  the  British  fossils.  The  characteristic  genera 
are  Archccocyathus,  Graptolithus,  Lingula,  Obolus,  Obolella,  Orthi- 
sina,  Thcca,  Ophileta,  Conoccphalus,  Dikeloccphcdus,  Paradoxides, 
Microdiscus,  Ariondlus,  and  Agnostus. 

The  Tremadoc  slates  are  composed  of  dark,  earthy  slates, 
1000  feet  thick  near  Tremadoc  in  Caernarvonshire.  Mr.  Salter 
has  divided  them  into  an  upper  and  lower  division  based  upon 
the  palseontological  evidence  known  to  him,  which  was  (in  1857) 
20  species  in  the  upper  division  and  15  in  the  lower.  In  the 
lower  division  occur  Psilocephalus  innotatus,  Gonocoryphe  depres- 
$us,Niobe  Homfrayi,  Thcca  operculata,T.  arata,  T.  bijugosa,  Ogygia 
scutatrix,  Lingulella  lepis;  and  in  the  upper  division,  Angelina 
Sedgivickii,  Ogygia  scutatrix,  Lingulella  Davisii  and  lepis,  Agnostus 
princeps,  Ampiyx  (?  sp.),  Asaphus  Homfrayi,  A.  affinis,  Cheirurus, 
Conocoryphc  venata,  G.  olenoides,  Olenus  Scdguiickii,  Mytiloidcs 
lingulcccomcs,  Conularia  Homfrayi,  Thcca  simplex,  T.  cuspidata, 
T.  arata,  and  Bellerophon  arfonensis. 

The  lower  members  of  the  Taconic  system  of  Emmons  and 
of  the  Quebec  group  of  the  Canadian  Surveyors  probably  cor- 
respond with  the  Upper  Cambrian.    [Quebec  Group,  E.  C.  S.] 

Sir  Roderick  I.  Murchison's  views  as  to  the  stratigraphical 
classification  and  parallelism  of  the  strata  here  called  Upper 
Cambrian  are  somewhat  different  from  those  indicated  above. 
In  the  last  edition  of  his  '  Siluria '  his  opinions  are  expressed  in 
the  following  table.  The  beds  are  separated  from  the  overlying 
Lower  Silurian  strata  under  the  term  "  Primordial."  The 
species  and  genera  mentioned  refer  to  the  American  area  only. 


Tremadoc  slates. 


Lingula  flag 


Lower  calciferous 
sandrock. 
)  Upper  Potsdam 
sandstone. 


Lower  Potsdam 

sandstone.  4. 
St.  John's  group.  | 


Characteristic  Fossils.. 
fPolyzoaand  corals  of  the  genera  Re- 
tepora,  Plilodictga  (Stictopora), 
Fctraia  (Streptelasma)  and  Chee- 
J     fetes/  with  encrinites  ;  Lcptac- 
]     na  ;  Orthis;  Atnjpa;  Madurca 
magna,  Scalites ;  Raphistoma 
Murchisonia,S;c.;  Planus;  Asa- 
^   phus  (?) ;  Potdusgigas,  I.  canalis. 
{Ophileta  compaeta,  0.  (?)  (llaclu- 
I 


rea)  sordida;  Madurca  matutina; 
Turbo;  and  Pleurotomaria  (?) 
Ortlioceras,  2  species  ;  Lingula 
prima,  and  anliqua  ;  Scolitlins 
linearis;  Cruziana  and  seaweeds. 


(Bigsby,  Q.  J.  Gcol.  Soc.  xix.,  p.  36  ;  Baily,  Geological  Magazine, 
Sept.,  1865;  Hall  and  Whitney,  Geol.  Survey  of  Iowa,  vol.  1; 
Lyell,  Elements  of  Geology,  6th  Ed. ;  Dana,  Manual  of  Geology, 
2nd  Ed. ;  Salter  and  Hicks,  in  several  papers  in  Geological  Maga- 
zine, vol.  iii.,  and  Q.  J.  Gcol.  Soc,  vols.  xix.  xx.  xxi. ;  Salter,  Q. 
J.  Geol.  Soc.  xxv.,  and  British  Association  Reports  for  1865; 
Plant,  Q.  J.  Geol.  Soc.  xxii. ;  Murchison,  Siluria,  4th  Ed.,  &c.) 

CARBON  [E.  C.  vol.  i.  col.  776J.  Pew  elements  present  so 
many  points  of  interest  as  carbon.  The  sparkling  diamond  has 
its  charms  for  the  man  of  wealth  and  taste  ;  coal  and  anthracite, 
our  principal  magazines  of  force,  are  sought  after  by  the  manu- 
facturer ;  and  graphite  is  in  daily  use  by  the  student  and  the 
chemist.  The  mineralogist  and  physicist  is  ever  studying  the 
varied  forms  and  properties  of  carbon  ;  the  geologist  its  strati- 
graphical  and  lithological  distribution  ;  and  the  physiological 
chemist  can  scarcely  carry  out  any  inquiry  without  concerning 
himself  more  or  less  with  this  element.  Next  to  oxygen  and 
silicon  it  is,  perhaps,  the  most  abundant  of  all  the  elements  ;  it 
is  found,  combined  or  uncombined,  in  rocks  of  every  age.  from 


the  Lower  Laurentian  to  those  in  actual  formation  ;  and  yet  the 
evidence  Ave  have  seems  to  show  that  probably  all  the  free 
carbon  formed  during  this  inconceivable  length  of  time  owes  its 
existence  as  such  to  the  organic  world.  Before,  however,  enter- 
ing into  any  details  as  to  the  relations  between  carbon  and  the 
living  creation,  we  would  say  something  as  to  a  few  of  its 
general  physical  properties. 

In  whatever  form  it  may  occur  it  possesses  the  constant  qualities 
of  solidity  and  infusibility.  The  density  is  variable,  and  the  order 
of  the  principal  forms,  beginning  with  the  lightest,  is  lamp-black, 
light  wood  charcoal,  dense  wood  charcoal, coke, anthracite. graphite, 
and  diamond.  On  examining  the  properties  of  these  we  should 
frequently  find  a  gradation  in  their  intensity  corresponding, 
directly  or  inversely,  with  their  density.  Thus  lamp-black 
combines  readily  with  oxygen  at  a  moderate  temperature  ;  light 
charcoal  requires  a  higher  temperature  ;  and  a  further  increase 
of  heat  is  necessary  to  effect  the  same  result  as  we  pass  from  the 
less  dense  to  the  more  dense,  until,  in  the  case  of  the  diamond, 
the  difficulty  is  to  obtain  a  temperature  sufficiently  great.  The 
same  gradation  is  met  with  in  their  specific  heats,  that  is,  the 
quantity  of  heat  required  to  raise  a  given  weight  by  the  same 
number  of  degrees.  If  the  quantity  of  heat  required  for  water 
be  called  1,  that  required  for  wood  charcoal  will  be  "2415  ;  that 
for  graphite,  -2008  (Regnault),  -174  (Kopp) ;  and  that  for  dia- 
mond, -1468.  Other  illustrations  of  a  similar  kind  might  be 
quoted  to  the  same  effect ;  but  it  must  be  remembered  that  in 
some  of  their  properties  this  gradation  extends  to  some  and  not 
all  the  forms,  as  may  be  exemplified  by  their  power  of  conduct- 
ing electricity,  which  increases  with  the  density  up  to  graphite, 
but  is  almost  absent  in  the  diamond. 

On  referring  to  the  action  of  heat  on  the  various  forms  of 
carbon  it  will  be  seen  that  a  given  weight  of  carbonic  acid  may 
be  obtained  either  by  exposing  a  given  weight  of  charcoal,  say 
1  lb.,  to  Avhich  a  certain  quantity  of  heat  has  been  added,  to  an 
atmosphere  of  oxygen  ;  or  1  lb.  of  diamond,  to  which  a  much 
larger  quantity  of  heat  has  been  added.  Since  both  are  equally 
pure  carbon,  and  the  results  are  the  same,  the  difference  between 
them,  whatever  it  may  be,  is  representable  by  a  certain  quantity 
of  heat.  What,  then,  is  there  in  heat  that  can  possibly  repre- 
sent this  difference  1  It  would  require  a  long  article  especially 
devoted  to  the  point  to  enable  us  to  give  an  adequate  answer  to 
this  question  ;  but  we  will  endeavour  to  indicate  as  briefly  as 
possible  the  substance  of  what  such  an  answer  would  be.  As 
a  general  rule  heat  expands  a  body,  and  in  so  doing  it  dimi- 
nishes the  force  with  which  its  particles  cohere  together,  so  that 
the  greater  the  cohesive  power  the  larger  is  the  quantity  of  heat 
required  to  counterbalance  that  power ;  heat  is  an  expansive  or 
repulsive  force,  which  acts  in  opposition  to  cohesive  or  attractive 
force.  As  the  relation  between  heat  and  mechanical  energy  is 
well  known,  it  would  not  he  difficult  to  construct  a  table  show- 
ing the  relation  between  the  repulsive  and  attractive  powers  at 
dilferent  temperatures.  A  table  of  this  kind  relating  to  carbon 
would  indicate  that  in  the  diamond  the  cohesive  force  is  far 
greater  than  in  graphite ;  in  graphite  than  in  charcoal ;  and  so 
on.  If,  then,  a  larger  quantity  of  heat  be  added  to  the  diamond, 
its  cohesive  force  is  lessened  and  approximated  to  that  of  char- 
coal. But  in  addition  to  the  repulsive  and  attractive  forces 
acting  on  particles  of  a  similar  nature,  there  are  similar  forces 
acting  between  particles  of  a  dissimilar  nature,  or  rather  be- 
tween particles  of  different  elements.  This  latter  kind  of 
attractive  force  constitutes  what  is  known  as  adhesion,  solu- 
tion, and  chemical  affinity ;  but  at  present  the  last  is  the  only 
one  that  concerns  us.  The  chemical  affinity  between  two  diffe- 
rent elements  increases  in  strength  in  proportion  as  the  tempe- 
rature is  lowered,  provided  they  are  not  acted  on  by  other 
disturbing  forces  ;  or,  what  comes  to  the  same  thing,  it  increases 
with  their  density;  moreover,  it  only  acts  when  the  particles 
are  brought  to  within  a  certain,  but  very  minute,  distance  of 
each  other.  Applying  these  considerations  to  Carbon  and  its 
combination  with  oxygen,  Ave  should  say  that  at  ordinary  atmo- 
sjmeric  temperatures  the  force  binding  the  particles  of  the 
charcoal  together  is  greater  than  the  attractive  force  between  the 
charcoal  and  the  oxygen ;  so  that  no  action  takes  place.  By 
applying  heat  Ave  diminish  the  cohesive  force  of  the  charcoal, 
and  at  a  certain  temperature  reduce  it  to  less  than  the  attractive 
force  betAveen  oxygen  and  carbon.  At  this  point  combination 
takes  place,  and  carbonic  acid  is  formed.  As  anthracite  is  che- 
mically identical  Avith  charcoal,  its  greater  density  implies  that 
its  particles  are  held  together  by  a  greater  cohesive  poAver  ;  and 
consequently  a  greater  quantity  of  heat  or  repulsive  force  must 
be  imparted  to  it  to  enable  the  attractive  force  betAveen  anthra- 
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the  proportions  in  which  the  species  entered  into  them  varied. 
Further,  they  have  undergone  various  kinds  of  treatment ;  some 
occur  under  circumstances  which  allow  of  the  ready  escape  of 
the  gases  that  may  be  evolved  from  them ;  some  are  so  placed 
that  not  only  are  the  gases  formed  hermetically  sealed,  but  their 
further  evolution  is  checked  ;  in  short,  so  manifold  are  the  con- 
ditions, that  they  can  rarely  have  been  precisely  the  same  ;  and 
hence  it  is  that  two  specimens  of  amorphous  native  carbon  are 
rarely  absolutely  similar. 

When  the  properties  of  the  elements  are  studied  it  frequently 
happens  that  a  simple  relation  is  observed  between  the  intensity 
of  the  property  and  the  atomic  weight.  This,  for  instance,  is  the 
case  with  the  specific  heat  of  the  solid  elements,  which,  when 
multiplied  by  the  atomic  weight,  gives  a  nearly  constant  number, 
viz.,  about  6'4,  but  silicon,  boron,  and  carbon  are  exceptions. 
Berthelot  suggests  that  it  is  owing  to  their  density  being  greater 
than  that  of  the  other  elements  in  proportion  to  their  atomic 
weight.  It  is  a  weU  ascertained  fact  that  in  the  same  element 
the  specific  heat  is  diminished  as  the  density  is  increased  ;  and 
carbon  itself  furnishes  a  good  illustration  of  this,  charcoal  having 
a  far  higher  specific  heat  than  the  diamond.  The  figures  which 
have  been  given  referring  to  the  specific  heat  of  most  of  the 
varieties  of  carbon  are  probably  somewhat  too  high  owing  to  the 
heat  developed  by  the  absorption  of  gases,  water,  &c,  not  having 
been  deducted  from  the  general  result.  This,  however,  does  not 
affect  the  statement  that  the  less  dense  varieties  have  a  higher 
sjjecific  heat  than  the  more  dense.  Regnault's  results  were  "261 
for  animal  charcoal,  -241  for  wood  charcoal,  -209  for  gas  carbon, 
•202  for  native  graphite,  -197  for  iron  graphite,  and  "146  for  the 
diamond.  More  recently  Kopp  has  obtained  results  which  are  pro- 
bably more  accurate;  his  figures  are  *185  for  a  very  dense  gas  car- 
bon, •174  for  a  graphite  from  Ceylon,  and  -166  for  an  iron  graphite. 
If,  then,  silicon,  boron,  and  carbon  be  denser  than  the  other  ele- 
ments relatively  to  their  atomic  weights,  we  should  expect  that 
their  specific  heats  would  be  less.  On  comparing  the  atomic 
weights,  specific  gravities,  and  specific  heats  of  the  elements,  we 
find  that  carbon  is  relatively  the  densest  of  all ;  then  follows  boron, 
and  probably  glucinum  and  silicon  w  ould  come  next.  The  follow- 
ing table  will  perhaps  indicate  more  clearly  what  is  meant : — 


Substance,    at.  wt. 

Carbon  .  .  12 
Boron  .  .  .  10  9 
Glucinum  .  9 
Silicon  .  .  28 
Copper  .  .  G3'4 
Antimony  .  122 
Gold  .    i    .  197 

The  first  four  on  the  list  are  the  exceptional  elements,  while 
the  last  three  are  examples  of  the  normal  elements,  or  those 
whose  atomic  heats  are  about  64.  We  cannot  place  much 
reliance  upon  the  more  minute  details  of  the  table,  since  the 
specific  gravity  adopted  is  that  of  the  heaviest  varieties,  and  we 
are  ignorant  what  was  the  actual  specific  gravities  of  the  speci- 
mens which  yielded  the  specific  heats  given.  For  purposes  of 
minute  comparison  this  is  an  essential  point ;  but  it  does  not  so 
much  matter  when  the  comparison  is  more  general.  The  degree 
of  condensation  of  gold  is  about  1100,  and  its  atomic  heat  6-3  ; 
the  condensation  of  boron  is  2770,  and  its  atomic  heat  2-75  ;  and 
the  condensation  of  carbon  is  3262,  and  its  atomic  heat  1*76. 
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cite  and  oxygen  to  come  into  play.  And  for  a  similar  reason 
diamond  requires  a  still  greater  amount  of  heat  before  it  will 
combine  with  oxygen.  This  is  a  partial  explanation  stated  in 
its  simplest  aspect,  but  an  experimental  solution  of  the  question 
would  be  far  more  complicated,  in  consequence  of  the  modifying 
action  of  electricity  and  other  physical  forces  of  which  no 
account  has  been  taken.  The  main  conclusion  we  would  draw 
from  these  considerations  is,  that  since  diamond  and  graphite 
require  more  heat  than  charcoal  to  enable  them  to  act  upon 
oxygen,  a  greater  amount  of  force  was  expended  in  forming 
them.  We  will  next  endeavour,  then,  to  ascertain  how  this 
force  was  probably  applied. 

When  carbon  is  separated  from  its  compounds  under  the 
ordinary  atmospheric  pressure,  it  almost  invariably  assumes  its 
least  coherent  and  lightest  form,  viz.,  soot  or  lamp-black.  When 
it  is  separated  from  a  solution  of  one  of  its  compounds,  and  is 
subjected  to  pressure  at  the  time  of  its  separation,  it  generally 
takes  the  form  of  graphite.  An  example  of  this  kind  occurs  in 
iron-smelting.  Several  tons  of  the  iron  are  reduced  to  the  fluid 
state  holding  carbon  in  solution ;  as  the  mass  cools  the  carbon 
is  liberated,  when  under  a  pressure  of  several  tons,  in  the  form 
of  flakes  of  graphite.  A  somewhat  similar  phenomenon  occurs 
during  the  cooling  of  some  of  the  liquors  used  for  the  manufac- 
ture of  caustic  alkali.  Several  tons  of  fluid  are  acted  upon  in 
the  same  vessel ;  the  carbon  is  separated  by  the  decomposition 
of  some  of  its  compounds,  and  rises  to  the  surface  of  the 
alkaline  fluid.  As  it  gradually  collects  it  forms  a  dark-looking 
scum  on  the  surface.  If  a  little  of  this  be  collected  and  washed 
with  Mrater  and  hydrochloric  acid,  it  is  seen  to  be  composed  of 
an  extremely  fine  bright  powder.  This  powder  is  incombustible 
when  heated  by  itself  in  a  platinum  crucible,  and  possesses  all 
the  properties  of  graphite.  A  few  grains  of  charcoal  are  gene- 
rally mingled  with  the  graphite,  which  readily  burn  when 
heated  j  probably  these  represent  the  carbon  liberated  near  the 
surface  under  slight  pressure.  We  have  not  the  means  of  saying 
under  what  circumstances  the  diamond  is  formed,  since  none  of 
the  numerous  attempts  made  to  obtain  it  artificially  have  suc- 
ceeded. In  the  majority  of  these  trials  recourse  was  had  to  an 
exceedingly  high  temperature  under  light  pressure  ;  whereas,  in 
our  opinion,  the  process  more  calculated  to  effect  the  object 
desired  would  be  high  temperature  combined  with  great  pres- 
sure. The  employment  of  a  high  temperature  for  the  purpose 
of  compressing  a  body  may  appear  paradoxical,  seeing  that  heat 
has  a  tendency  to  render  bodies  less  dense  and  not  more  dense. 
This  is  the  case  when  the  bodies  are  free  to  expand  ;  but  when 
a  light  solid  is  heated  in  a  confined  space  containing  a  gas,  the 
tension  of  the  gas  is  increased,  and  its  particles  press  with 
greater  force  against  the  solid,  provided  no  chemical  action  takes 
place  and  the  gas  is  not  liquefied.  Thus,  when  a  light  charcoal 
is  subjected  to  a  high  temperature  in  a  confined  space  its 
density  is  increased. 

In  the  formation  of  the  natural  carbons  there  is  little  or  no 
evidence  of  an  intense  heat  having  been  brought  into  operation, 
but  there  is,  in  almost  every  case,  abundant  actual  or  presump- 
tive evidence  of  their  having  been  subjected  to  pressure  accom- 
panied by  a  very  moderate  degree  of  heat.  The  geological 
distribution  of  the  carbons  has  not  been  thoroughly  studied.  It 
may,  however,  be  here  stated  that  graphite  is  rarely  found  in 
the  position  in  which  it  was  originally  deposited,  but  generally 
in  sedimentary  strata  under  circumstances  which  show  that  it 
lias  been  derived  from  some  older  stratum.  When  it  retains  the 
position  in  which  it  was  first  deposited  it  always  occupies  part 
of  the  oldest  series  of  rocks,  such  as  the  Laurentian  series  of 
America  ;  and  since  the  oldest  rocks  are  usually  those  which 
nave,  or  have  had,  the  greatest  thickness  of  rock  above  them, 
they  are  those  which  have,  or  haxe  had,  the  greatest  amount  of 
pressure  upon  them.  Although  the  evidence  as  to  what  this 
pressure  has  been  is  not  readily  attainable,  we  believe  that  its 
intensity  is  indicated  by  the  quantity  of  heat  required  to  dimi- 
nish the  density  of  the  carbon  to  what  it  probably  was  when 
first  deposited,  that  is,  about  that  of  wood  charcoal.  In  the 
absence  of  any  experimental  data  upon  which  to  base  calcula- 
tions, we  will  content  ourselves  with  saying  that,  judging  from 
density  alone,  we  should  estimate  the  pressure  necessary  to 
reduce  charcoal  to  the  density  of  graphite  at  about  370  atmo- 
spheres, or  about  5300  pounds  on  the  square  inch.  In  the  above 
remarks  we  have  confined  our  attention  chiefly  to  density,  but  it 
must  not  be  overlooked  that  the  difference  between  the  native 
carbons  cannot  be  wholly  accounted  for  simply  by  different 
degrees  of  pressure.  They  are  derived  from  different  sub- 
stances ;  from  different  plants ;  and  if  from  the  same  plants 


Whether  this  is  only  a  coincidence  or  not  we  do  not  know  ;  still 
there  is  an  apparent  relation  between  the  degree  of  condensation 
and  the  specific  heat.  Thus  the  proportion  between  1100,  2770, 
and  3262  is  inversely  as  the  proportion  between  6-3,  2-33,  and 
l-96,  which  numbers  come  near  the  atomic  heats  given  above. 
Probably  there  would  be  a  still  closer  agreement  if  aU  the  data 
were  derived  from  the  same  series  of  specimens. 

Another  remarkable  property  of  carbon  is  its  inertness  when 
free,  and  stability  at  ordinary  temperatures.  If  we  compare  it 
with  the  elements  having  an  atomic  weight  near  its  own  we  find 
that  most  of  them  are  gases,  as,  for  instance,  hydrogen,  nitrogen, 
oxygen,  and  fluorine  ;  while  others  are  so  readily  oxidized  that  it 
is  difficult  to  obtain  them  in  a  free  unoxidized  state,  as,  for 
instance,  lithium,  sodium,  magnesium,  and  potassium.  This 
passiveness,  however,  only  belongs  to  carbon  in  its  denser  states, 
for  if  placed  under  suitable  conditions  few  elements  have  a 
greater  affinity  for  each  other  than  carbon  and  oxygen  ;  and  it  is 
probable  that  were  carbon  ordinarily  as  light  as  lithium,  sodium, 
or  potassium,  it  would  be  as  rarely  met  with  in  the  free  state  as 
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any  of  the  metalloids  mentioned.  This  energy  of  combination 
is  also  indicated  in  the  difficulty  with  which  the  compound 
formed  by  them,  carbonic  acid,  is  decomposed. 

Every  property  of  carbon  seems  to  act  so  essential  a  part  in 
adapting  it  to  the  functions  which  it  performs  in  nature  that  it 
appears  to  be  a  sign  of  ignorance  when  any  of  its  properties  are 
particularly  referred  to  as  specially  adapting  it  for  those  functions. 
Nevertheless,  we  would  fain  dwell  somewhat  longer  upon  the 
powerful  attraction  between  carbon  and  oxygen  under  certain 
conditions,  and  the  absence  of  any  attraction  under  other  condi- 
tions, because  this  phenomenon  is  a  highly  important  link  in  the 
chain  of  effects  and  causes  which  constitute  the  material  main- 
spring of  life. 

When  coal  is  burnt  in  an  excess  of  oxygen  it  forms  carbonic 
acid  with  the  evolution  of  intense  heat.  The  cpiantity  of  heat 
thus  given  out  is  estimated  roughly  at  8000  heat  units,  that  is, 
the  combustion  of  1  lb.  of  coal  would  yield  heat  sufficient  to 
warm  8000  lbs.  of  water  from  32°  to  33°  "8  F.,  supposing  none  of 
the  heat  to  be  misapplied  ;  or,  stated  in  another  way,  it  would 
suffice  to  raise  the  temperature  of  80  lbs.  of  water  at  32°  F.  to  the 
boiling  point.  Since  the  proportion  between  carbon  and  oxygen 
is  as  12  to  16.  the  weight  of  the  carbonic  acid  formed  by  the 
combustion  of  1  lb.  of  coal  is  37|  ounces. 

The  heat  that  is  given  out  during  a  chemical  combination  is 
capable,  if  applied  either  as  heat,  or  mechanical  force,  or  some 
other  kind  of  energy,  of  again  separating  the  constituent  elements. 
The  mechanical  force  which  corresponds  to  the  8000  heat  units 
above  mentioned  is  11,420,000  ft.  lbs.  ;  this  quantity,  therefore, 
represents  the  force  with  which  the  oxygen  and  carbon  are  bound 
together  in  37^  ounces  of  carbonic  acid.  If,  as  is  probable,  all 
the  carbon  in  existence  has  been  derived  from  the  decomposition 
of  carbonic  acid,  the  mind  would  fail  to  grasp  the  enormous 
expenditure  of  power  necessary  to  the  formation  of  coal  only  ; 
the  figures,  however,  may  be  arrived  at  by  multiplying  11,420,000 
ft.  lbs.  by  the  number  of  pounds  of  coal  supposed  to  exist.  The 
number  obtained  is  so  enormous  that  one  is  almost  led  to 
suspect  that  the  agent  which  caused  the  separation  must  have 
been  exceedingly  energetic.  It  is  difficult  to  believe  that  the 
combined  action  of  sunshine  and  plants  should  be  capable  of 
effecting  it,  since  the  action  proceeds  so  quietly  and  unobtrusively; 
and  it  is  hard  to  believe  that  the  effects  produced  during  the 
calmest  day  by  the  sunshine  and  flowers  can  be  greater  than 
what  could  be  done  by  all  the  noisy  steam-engines  in  the  world. 
Nevertheless,  patient  investigations  have  shown  that  it  is  so. 

So  far  as  we  know  there  is  no  active  power  indigenous  to  the 
earth  which  is  capable  of  separating  carbonic  acid  into  its  ele- 
ments at  ordinary  atmospheric  temperatures  ;  the  only  agent 
which  effects  it  on  a  large  scale  is  the  light  of  the  sun  aided  by 
plants,  but  at  present  we  are  unable  to  say  how  it  is  done.  Our 
knowledge  of  the  probable  way  in  which  the  compounds  of 
plants  are  built  up  indicates  that  some  force  is  produced  by  the 
action  of  the  light  on  the  plant  which  entirely  counteracts  the 
attractive  power  of  the  oxygen  for  hydrogen  and  carbon,  and  at 
the  same  time  enables  the  hydrogen  and  carbon  to  combine 
together.  The  articles  Graphite,  E.  C.  S.,  and  Diamond, 
E.  C.  S.,  may  be  consulted  for  additional  details  respecting 
carbon. 

CARBONIC  ACID.  The  properties  of  this  gas  have  already 
been  stated  under  Carbonic  Acid,  E.  O,  A.  &  Sci.  Div. ;  but  so 
important  an  agent  is  it  in  the  general  economy  of  life,  and  so 
abundant  in  the  atmosphere,  volcanoes,  and  springs,  that  an 
article  respecting  it  seems  to  be  requisite  in  this  division. 

Carbonic  acid  is  the  most  highly  oxidized  form  of  carbon,  and 
one  of  the  most  stable  compounds  known  to  the  chemist.  To- 
gether with  water  and  ammonia  it  contributes  to  the  maintenance 
and  development  of  plants,  and  since  plants  are  essential  to  the 
existence  of  animals,  these  three  compounds  may  be  regarded  as 
the  principal  material  mainstays  of  the  whole  organic  world. 
They  are  the  primary  ingredients  in  the  food  of  plants,  from 
which  are  elaborated  the  extensive,  varied,  and  complicated 
series  of  bodies  which  constitute  the  wood,  sap,  blood,  fat, 
nerves,  ligaments,  &c,  of  all  terrestrial  life.  So  intimately  are 
the  functions  of  carbonic  acid  blended  with  those  of  water  and 
ammonia  that  a  full  understanding  of  any  one  of  these  three 
compounds  (so  far  at  least  as  concerns  their  relations  to  living 
beings)  can  only  be  obtained  by  a  consideration  of  all.  This 
will  be  at  once  seen  when  it  is  remembered  that  carbonic  acid, 
water,  and  ammonia  are  simple  compounds  ;  that  by  processes, 
of  which  we  have  only  a  dim  conception  at  present,  the  carbon, 
oxygen,  hydrogen,  and  nitrogen  contained  in  them  are  built  up 
into  more  comnlex  molecules,  such  as  cellulose,  mannite,  sugar, 


starch,  albumen,  &c. ;  that  these  complex  molecules  are  assimi- 
lated by  animals,  broken  up  again  by  them  into  simpler 
molecules,  and-  finally  converted  into  carbonic  acid,  water,  and 
ammonia.  All  the  phenomena  of  animals  and  plants  are  con- 
sequences of  the  changes  which  occur  between  the  two  ends  of 
this  series.  In  the  building  up  of  the  molecules  by  the  plants 
there  is  a  large  expenditure  of  force  derived  directly  from  the 
sun,  while  the  activity  and  power  of  animals  is  the  utilization 
of  this  force  as  it  is  evolved  during  the  conversion  of  the  com- 
plex compounds  into  their  simpler  forms.  This  is  not  the  place 
to  dwell  longer  upon  these  general  ideas.  Our  object  in  alluding 
to  them  is  to  impress  upon  the  mind  the  fact  that  all  the  carbon 
which  enters  into  the  composition  of  plants  and  animals  was 
originally  derived  from  carbonic  acid,  and  that  the  whole  of  it 
will  sooner  or  later  be  again  converted  into  it. 

Although  carbonic  acid  is  perpetually  entering  into  and 
streaming  forth  from  the  organic  world,  yet  it  takes  very  little 
part  in  any  of  the  changes  which  occur  between  the  absorption 
of  carbonic  acid  by  the  plant,  and  the  exhalation  of  carbonic 
acid  from  the  animal.  But  there  is  another  sphere  in  which 
this  acid  is  an  important  mainspring  of  change,  viz.,  the 
inorganic  world  ;  and  in  which  it  acts  more  directly. 

The  great  bulk  of  the  free  carbonic  acid  on  this  globe  is 
contained  either  in  the  atmosphere  or  in  the  water,  so  that  this 
acid  may  be  considered  to  be  almost  universal  in  its  range. 
In  both  media  the  quantity  present  is  constantly  varying, 
although  within  very  narrow  limits.  In  the  atmosphere  the 
extremes  are  from  3  to  10  parts  by  volume  in  10,000  ;  and  the 
average  about  4  parts  ;  in  fresh  water  it  may  vary  from  almost 
nothing  up  to  1*5  per  cent,  by  weight;  and  it  constitutes  about 
the  2000th  part  of  the  weight  of  sea- water  at  its  surface,  and  about 
^th  part  of  it  at  a  depth  of  350  fathoms;  and  probably  a  propor- 
tionately larger  quantity  at  depths  greater  than  this.  In  addition 
to  this,  we  may  here  mention  the  exhalations  of  this  gas,  which  are 
constantly  issuing  from  volcanoes  and  fissures,  and  which,  in  the 
opinion  of  some  authors,  Bischof,  for  example,  come  from  the  in  - 
terior of  the  earth.  This  last  phrase  is  one  repeatedly  used  in  Bis- 
chof s  'Physical  and  Chemical  Geology'  (Cav.  Soc.  Transl.).  In 
most  passages  it  appears  to  mean  the  rocks  situated  beneath  the 
surface  ;  so  that  the  source  of  the  gas  may  in  such  case  be  only 
a  few  hundred  or  thousand  feet  down,  but  the  general  tenor  of 
his  remarks,  more  especially  those  on  the  atmosphere  in 
Chap.  X.,  seems  to  imply  that  the  gas  is  evolved  from  much 
greater  depths  than  this ;  and  that  it  is  an  addition  to  the 
quantity  already  existing  in  the  waters,  animals,  plants,  and 
mineral  substances. 

Whether  this  acid  be  a  fresh  supply  or  derived  from 
compounds  contained  in  the  strata,  the  enormous  quantities  of 
it  which  are  discharged  into  the  air  over  immense  areas  of 
ground  are  certainly  remarkable.  In  Germany,  for  example, 
there  are  innumerable  carbonated  springs  all  along  the  moun- 
tainous country  which  forms  the  southern  boundary  of  the 
states  of  Prussia  and  Saxony,  that  is  from  the  Eifelgebirge  and 
the  district  round  Lake  Laach,  on  the  borders  of  France,  to  the 
Riesengebirge  in  Silesia,  comprising  an  area  of  nearly  700  miles 
in  length.  There  are  also  many  districts  farther  north,  both  in 
the  highlands  and  in  the  lowlands,  which  yield  copious  supplies 
of  this  gas.  In  some  places,  as,  for  instance,  Burgbrohl,  the  soil  is 
so  permeated  with  carbonic  acid  that  vegetation  will  scarcely 
grow  upon  it,  that  workmen  have  great  difficulty  in  making 
excavations  for  buildings,  that  cellars  cannot' be  entered,  and 
that  in  certain  depressions  on  the  hill  sides  numbers  of  suffo- 
cated animals  are  always  to  be  found.  Near  the  village  of 
Wehr  are  a  number  of  springs  which  have  formed  a  large 
marsh,  through  the  water  of  which  the  gas  bubbles  up  with  a 
noise  that  may  be  heard  from  a  considerable  distance.  Thou- 
sands of  other  instances  could  be  cited  ;  but  we  have  said 
enough  to  show  that  the  quantity  of  carbonic  acid  evolved  from 
the  ground  every  day  is  something  almost  incredible,  even 
when  our  attention  is  confined  to  Germany.  But  this  phenome- 
non is  remarkable  for  its  long  continuance  as  well  as  for  its 
universality ;  and  doubtless  it  has  lasted  as  long  as  the  springs 
have  flowed,  which  in  many  cases  are  known  to  be  much  the 
same  now  as  1800  years  ago,  and  there  is  much  reason  to 
believe  they  may  have  flowed  incessantly  for  several  thousand 
years. 

Where  does  all  this  gas  come  from  ?  Some  have  suggested 
that  it  is  simply  the  carbonic  acid  absorbed  by  meteoric 
water  while  sinking  through  the  soil.  As  such  water  would 
absorb  the  gas  under  ordinary  atmospheric  pressure,  and  as 
the  carbonated  springs  also  flow  out  under  a  similar  pressure,  tho 
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maximum  amount  of  gas  in  both  cases  should  be  nearly 
identical.  But  it  is  known  that  the  volume  of  gas  contained  in 
the  springs  is  three,  four,  or  even  seven  times  greater  than  that 
of  the  water  when  the  gas  is  subjected  to  the  ordinary  atmo- 
spheric pressure.  Since  more  gas  comes  up  with  the  springs 
than  is  carried  down  by  the  meteoric  waters,  it  is  evident 
there  must  be  some  other  source.  There  is,  however,  another 
point  which  seems  to  be  an  objection  to  this  idea.  The 
meteoric  waters  not  only  absorb  carbonic  acid,  but  also  oxygen 
and  nitrogen.  It  is  very  probable  that  all  or  nearly  all  the 
oxygen  would  be  taken  up  in  the  work  of  oxidation,  but  no 
actions  are  known  which  would  account  for  the  absorption  of 
even  one-fiftieth  of  the  nitrogen.  And  yet  the  gases  evolved 
from  many  spring*  contain  very  small  proportions  only  of 
nitrogen,  whereas,  if  the  carbonic  acid  had  been  derived  from 
the  atmosphere  in  the  way  supposed,  at  least  90  per  cent,  of 
nitrogen  would  be  expected.  It  is  principally  for  these  reasons 
that  Bischof,  as  we  have  stated,  derives  a  large  proportion  of  the 
supjily  from  some  unknown  unfathomable  depths. 

CARBONIFEROUS  LIMESTONE  [Carboniferous  Sys- 
tem, E.  C.  S.]. 

CARBONIFEROUS  SYSTEM  [E.  C.  vol.  i.  col.  776  ;  Coal 
Formation,  vol.  ii.  cols.  10 — 28  ;  Mountain  Limestone,  vol. 
iii.  cols.  918 — 920].  The  various  members  of  this  group  of  strata 
are  treated  under  several  heads  in  E.  C.  as  indicated  above.  It 
seems  preferable  to  place  the  supplementary  remarks  under  the 
present  heading  mainly  on  the  ground  of  propriety  and  conve- 
nience. The  lower  portion  of  the  formation  is  usually  termed 
the  Carboniferous  or  Mountain  Limestone,  because  it  so  happens 
that  in  England  its  most  remarkable  feature  is  the  great  deve- 
lopment of  calcareous  beds,  as,  for  instance,  in  Derbyshire  and 
Yorkshire.  When,  however,  the  carboniferous  limestone  of  any 
area  is  followed  continuously  over  large  horizontal  spaces,  it 
invariably  becomes  intermixed  with  impurities,  interstratified 
with  argillaceous  and  arenaceous  beds,  and  dwindles  away,  until 
the  strata  representing  this  epoch  consist  of  little  else  than 
clays,  sandstones,  and  grits.  This  phenomenon  is  not  special 
to  the  carboniferous  limestone ;  for  it  is  met  with  in  the  marine 
limestones  of  many  other  epochs,  and  a  geologist  should  expect 
to  meet  with  it  in  every  age.  The  impropriety  of  calling  the 
Lower  Carboniferous  formation  by  the  term  Carboniferous  lime- 
stone is  manifest  when  it  is  known  that  every  limestone  repre- 
sents a  special  set  of  conditions  during  a  particular  period  over 
a  certain  area,  and  that  it  is  represented  on  other  areas  by 
sandstones,  marls,  clays,  &c.  Thus,  as  we  shall  have  occasion 
to  mention  presently,  the  limestones  which  were  formed  in  the 
central  part  of  North  America  during  the  earlier  half  of  the  car- 
boniferous period,  are  represented  in  the  Appalachian  moun- 
tains by  detrital  beds  only.  And  further,  the  Upper  Carbonife- 
rous formation  consists  of  the  coal  measures  in  eastern  portions 
of  the  United  States,  while  in  the  far  west,  as  in  the  Rocky 
Mountains,  it  probably  consists  chiefly  of  limestone,  although 
several  observers  call  this  the  carboniferous  limestone.  The 
carboniferous  formation  will  be  here  considered  as  consisting  of 
a  lower  and  an  upper  half,  each  of  which  will  be  treated  sepa- 
rately. The  lower  half  comprises  the  Lower  Limestone  Shales, 
or  Yoredale  beds,  and  Carboniferous  Limestone  ;  and  the  upper 
half  the  Millstone  Grit  and  Coal  Measures  of  England. 

Lower  Carboniferous  Formation. 

Limestones,  doubtless,  have  various  origins,  and  may  indicate 
a  fresh  water  area  in  one  place  and  a  marine  one  in  another ; 
but  wherever  formed  they  usually  seem  to  imply  that  their 
particles  have  been  aggregated  by  the  agency  of  living  beings 
in  the  midst  of  a  quiet  untroubled  environment.  It  is  probable, 
as  has  been  urged  by  many  authorities,  that  by  far  the  greater 
proportion  of  limestones,  more  particularly  such  as  have  been 
formed  beneath  an  ocean,  have  been  deposited  from  solutions  by 
means  of  plants  and  animals.  Such  a  fact  will  appear  amazing 
to  any  one  who  gazes  upon  the  craggy  precipices  of  Derbyshire, 
and  recollects  that  in  that  county  there  is  upwards  of  5000  feet 
of  limestone.  The  performance  of  such  a  work  must  have  re- 
quired the  aid  of  myriads  of  creatures.  Calcareous  matter  is 
being  formed  and  deposited  at  all  depths  in  the  ocean  ;  but  it  is 
only  in  places  where  there  is  little  or  no  detrital  matter  in  sus- 
pension that  the  sea  floor  consists  of  calcareous  ooze.  As  it  is 
now,  so  we  may  believe  it  has  been  from  the  period  of  the 
Laurentian  limestones  to  those  of  the  carboniferous  and  subse- 
quent periods.  Such  localities  as  these  are  necessarily  far  from 
land  ;  and  in  the  present  state  of  physical  geography  this  is 
tantamount  to  being  in  deep  water.    But  it  would  be  hasty  to 


infer  that  limestones  are  always  the  indications  of  a  deep  ocean 
at  the  spot  where  they  were  being  formed  :  for  it  may  well  have 
happened  that  in  some  instances  they  were  accumulated  in 
shallow  water  in  mid-ocean.  The  limestones,  it  will  be  seen, 
differ  from  ordinary  sedimentary  rocks  in  not  being  detrital  and 
in  being  best  developed  in  those  localities  to  which  no  detritus 
is  carried.  Hence  it  happens  that  these  two  groups  of  rocks 
generally  have  an  opposite  relation  to  each  other.  Thus,  if  we 
start  from  a  district  in  which  the  limestone  was  accumulated  to 
a  great  thickness  during  a  given  epoch  and  follow  it  in  the 
direction  in  which  it  diminishes,  the  strata  will  pass  from  thick 
beds  to  thin  beds,  from  pure  limestone  to  others  which  are  more 
or  less  arenaceous  or  argillaceous  ;  and  advancing  still  farther 
the  sands,  clay,  &c,  gradually  increase,  and  ultimately  prevail  to 
the  exclusion  of  the  calcareous  matter.  Illustrations  abound  in 
the  lower  carboniferous  formation.  In  Derbyshire  the  lime- 
stone is  estimated  to  be  upwards  of  5000  feet  thick;  in  Lancashire 
and  North  Yorkshire  it  is  1500  feet ;  on  the  Scottish  borders 
there  are  only  500  feet  of  limestone  in  the  lower  carboniferous 
series  ;  in  the  Lothians  162  feet ;  and  in  Filestore  we  seem  to 
have  attained  the  calcareous  limits.  While,  however,  the  lime- 
stones have  been  diminishing  there  has  been  no  diminution  in 
the  thickness  of  the  strata  of  the  period  ;  for  it  is  more  than 
compensated  for  by  an  increased  development  of  sandstones  and 
detrital  strata.  The  materials  composing  them  appear  to  have 
drifted  from  the  north  and  west,  and  it  is  probable  that  their 
source  was  a  large  continent  situated  in  the  North  Atlantic.  If 
the  limestones  are  followed  in  a  southerly  direction,  they  are 
found  to  diminish  rapidly  in  thickness,  and  to  rest  on  the  older 
rocks  of  Charnwood  Forest,  or  to  disappear  entirely  before  reaching 
Warwickshire  and  South  Wales.  The  place  of  the  limestone  is 
not  supplied  by  any  other  material,  so  that  this,  in  conjunction 
with  corroborative  evidence  of  another  character,  indicates 
that  portions  of  Leicestershire,  Warwickshire,  South  Stafford- 
shire, and  South  Wales,  constituted  a  land  surface  at  this 
period,  probably  as  islands.  Mr.  Hull  considers  they  formed 
a  barrier  separating  the  northern  parts  of  England  from  the 
south.  The  calcareous  limit  in  the  south  of  England  was  on 
the  areas  of  Pembrokeshire  and  Devonshire,  and  the  limestone 
increased  towards  the  east.  The  detrital  rocks,  on  the  other 
hand,  increase  from  east  to  west,  so  that  the  source  for  their 
material  lay  in  the  west. 

Crossing  the  channel  into  Belgium  we  find  that  the  country 
round  Namur  is  another  region  where  the  lower  carboniferous 
series  consists  mainly  of  calcareous  strata.  Dupont  has  divided 
them  into  six  assises,  or  zones,  and  has  pointed  out  their  litho- 
logical  and  palajontological  peculiarities.  Without  admitting 
that  his  zones  are  necessarily  of  more  than  local  value,  we  shall 
follow  his  description  as  it  has  a  bearing  upon  the  remarks 
already  made.  The  Assise  d'Etroeungt  is  the  lowest  and  rests 
conformably  upon  Devonian  strata.  It  consists  of  a  dark  com- 
pact limestone  crowded  with  the  fragments  of  crinoids,  which  is 
more  or  less  interstratified  with  argillaceous  schist.  The  schist 
is  best  developed  near  the  base,  where  the  limestone  is  frag- 
mentary, spotted,  and  traversed  by  numerous  veins  of  calcspar. 
Near  the  middle  the  limestone  occurs  in  thicker  beds,  while  the 
schists  are  few  and  far  between.  Near  the  top  the  limestone  is 
interstratified  with  phthanite,  and  approaches  a  dolomite  in 
character.  The  average  thickness  of  the  zone  is  about  500  feet, 
and  the  large  proportion  is  calcareous.  Next  follows  the  Assise 
d'Avesnelles,  which  consists  of  a  compact  grey  limestone,  a  dolo- 
mite, and  a  compact  black  limestone.  The  Assise  de  Tournay  is 
principally  limestone.  It  is  generally  siliceous,  sometimes  argil- 
laceous. Its  colour  varies  from  pale  grey  to  deep  blue,  and  its 
thickness  is  about  300  feet.  The  lower  part  of  the  zone  consists 
usually  of  a  dark  grey  limestone,  which  is  sometimes  crystalline. 
The  upper  part  is  a  bluish  granular  tough  limestone.  The 
Assise  de  Waulsort  consists  of  a  granular  pale  limestone.  In 
its  lower  portion  there  are  numerous  geodes  lined  with  crystals 
of  calcspar  ;  but  there  are  none  in  the  upper  portion,  which  is 
more  compact  than  the  lower.  The  Assise  de  Namur  is  formed 
of  dolomite  alternating  in  places  with  bands  of  pure  limestone. 
The  Assise  de  Vise  commences  with  a  grey  limestone  passing 
into  white.  It  possesses  a  subconchoidal  fracture,  and  is  much 
traversed  by  veins  of  transparent  calcspar.  It  is  surmounted 
by  a  dark  grey  limestone  in  which  Productus  giganteus  attains 
its  maximum.  Towards  the  top  there  are  some  bands  of 
dolomite  ;  and  the  highest  portion  is  a  breccia,  formed  of  lime- 
stone cemented  by  an  argillo-calcareous  and  usually  ferruginous 
matter.  This  brecciated  structure  is  characteristic  of  this  zone, 
being  seldom  met  with  in  any  other. 
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These  zones  are  best  developed  in  the  south,  and  in  passing 
north  from  Florennes  the  lower  ones  are  overlapped  by  the 
higher,  indicating  that  the  calcareous  matter  spread  farther 
towards  the  later  portion  of  the  period  represented  by  these 
strata  than  at  the  beginning.  The  lowest  beds,  as  we  have 
noticed,  are  schists  or  shales  ;  and  if  these  are  followed  towards 
the  north-east  they  thicken,  while  the  overlying  limestones 
diminish.  When  traced  to  Westphalia,  on  the  opposite  side  of 
the  Rhine  valley,  the  coal  measures  there  rest  on  shales  and 
sandstones,  which  represent  the  lower  carboniferous  beds. 
These  beds  also  die  out  towards  the  north-east,  in  which  direc- 
tion there  was  evidently  land.  This  is  confirmed  by  the  mode 
of  occurrence  of  the  coal  formation  in  Bohemia  and  Bavaria. 
It  occurs  in  small  isolated  basins,  some  of  which  appear  to  have 
been  the  sites  of  ancient  bogs.  In  the  region  round  Prague  and 
Pilsen  the  upper  carboniferous  rocks  rest  upon  Silurian  and 
older  strata,  to  the  entire  exclusion  of  any  beds  representing  the 
carboniferous  limestone.  It  was  either  an  island  or  an  outlying 
portion  of  the  land  which  existed  at  this  time  in  the  north,  as  is 
evidenced  by  the  numerous  stratigraphical  breaks  in  Scandi- 
navia and  the  high  northern  latitudes  of  Europe,  where  the 
carboniferous  formation  is  unrepresented. 

The  State  of  Iowa  represents  in  North  America  the  set  of 
conditions  which  prevailed  in  Derbyshire  and  Belgium  ;  but  the 
strata  have  most  resemblance  to  those  of  Belgium  already 
noticed.  The  Devonian  sandstones  and  limestones  are  succeeded 
by  the  carboniferous  limestones.  These  have  been  divided  into 
groups,  each  group  having  a  distinctive  name.  The  Burlington 
limestone  is  the  lowest.  Its  thickness  diminishes  towards  the 
north,  and  increases  towards  the  south.  This  feature  is  pos- 
sessed by  the  other  limestones.  It  has  been  further  noticed  that 
the  northern  limits  of  the  younger  beds  lie  south  of  those  of 
the  older  and  underlying  strata  ;  and  that  while  the  lower  beds 
augment  in  thickness  for  a  certain  distance  south,  and  then 
decline  when  traced  further  in  the  same  direction,  the  higher 
beds  possess  their  maximum  of  thickness  further  south  than 
the  localities  where  the  lower  limestones  are  thinning  out.  The 
Burlington  limestone  has  a  semi-crystalline  structure  ;  a  grey, 
brown,  and  sometimes  white  colour  ;  and  is  frequently  friable  in 
texture,  from  being  composed  almost  entirely  of  crinoidal  frag- 
mentswith  insufficient  cementing  material  to  cause  them  to  cohere 
firmly.  This  feature  is  most  conspicuous  in  the  lower  beds  :  higher 
up  the  crinoids  are  not  so  abundant,  the  beds  become  white,  the 
shells  of  Spirifer,  Procluctus,  and  other  brachiopods  are  more  pro- 
fuse, and  the  stone  itself  far  more  compact.  This  is  the  Encrinital 
Limestone  of  Dr.  Owen  and  Professor  Swallow.  Next  follows  the 
Keokuh  or  Lower  A rchimcdes  limestone.  It  is  a  grey  or  bluish-grey 
compact  encrinital  limestone,  the  beds  of  which  are  separated  by 
shale  partings.  It  thins  out  northward,  and  before  its  termina- 
tion is  quite  subordinate  to  the  argillaceous  and  arenaceous 
beds  with  which  it  is  associated.  At  Keokuk  this  limestone  is 
compact  and  heavy  bedded  ;  farther  north  it  splits  up  readily  into 
thin  slabs,  although  no  shaly  matter  is  visible  ;  but  still  farther 
north  the  shales  set  in.  Above  this  follows -(at  Keokuk)  cal- 
careous shale  or  marl,  which  abounds  with  geodes  of  quartz  and 
calcedony,  and  is  hence  termed  the  Geodc  bed.  The  Warsaw 
or  Second  Archwiedcs  limestone  succeeds.  It  is  a  dolomite 
below,  a  shaly  arenaceous  limestone  in  the  centre,  and  a  yellow 
coarse  calcareous  sandstone  above.  South  of  Keokuk  the 
arenaceous  beds  above,  and  the  dolomitic  layers  below,  gra- 
duall}'  disappear  ;  while  the  central  members  alone  spread  over 
a  large  area  in  Iowa  and  the  states  bounding  it  towards  the 
south.  The  St.  Louis  limestone  follows  next.  At  Keokuk  it  has 
a  brecciated  concretionary  structure,  which  is  a  frequent  feature 
in  limestones  where  they  thin  out.  In  some  places  in  Iowa  it  is 
a  compact  grey  limestone,  alternating  with  bands  of  a  compact 
ash-coloured  limestone  ;  while  south  of  this  state  it  rarely 
presents  the  brecciated  structure.  This  is  the  highest  portion 
of  the  lower  carboniferous  series  in  Iowa.  Farther  south,  as 
at  Kaskaskia,  in  Illinois,  the  St.  Louis  limestone  is  covered  by  a 
ferruginous  sandstone  ;  and  this  is  succeeded  by  the  Kaskaskia 
limestone,  which  in  its  lower  portions  is  much  intermixed  with 
sandstones  and  shale.  On  comparing  the  strata  of  Belgium  and 
Iowa  there  is  a  remarkable  resemblance  in  their  lithological 
nature  and  sequence.  If  they  had  occurred  in  contiguous 
countries,  most  geologists  would  have  concluded  that  they  were 
contemporaneous  deposits,  and  some  would  draw  the  same  con- 
clusion as  regards  the  strata  we  have  compared,  although  they 
are  thousands  of  miles  apart.  It  seems  to  us  that  there  is  no 
proof  here  of  contemporaneity,  but  rather  of  similarity  of  con- 
ditions.   The  same  coincidence  of  agreement  frequently  occurs 


with  strata  of  two  different  geological  epochs,  as  for  in- 
stance between  the  carboniferous  rocks  of  California  and  the 
lower  Silurian  beds  near  Lake  Superior.  There  is  one  important 
point  of  difference  between  them  ;  the  limestones  of  Belgium 
overlap,  which  indicates  an  extension  of  the  limestone  area 
towards  the  north  and  probably  a  depression  of  the  Belgian 
area.  In  Iowa,  on  the  other  hand,  the  younger  limestones  did 
not  reach  so  far  north  as  the  older  ones,  which  indicates  a  con- 
traction of  the  limestone  area  and  probably  the  elevation  of  the 
land  towards  the  north.  Deferring  for  a  while  the  considera- 
tion of  the  question  of  the  contemporaneity  of  these  beds,  we 
will  quote  some  remarks  by  Professor  Hall,  from  Hall  and 
"Whitney's  '  Geological  Survey  of  Iowa,'  vol.  i.,  part  i.,  in 
connection  with  the  carboniferous  limestones  of  that  state  : — 
"The  ditliculties  which  have  occurred  in  the  way  of  reconcilia- 
tion of  the  views  of  western  geologists,  as  expressed  in  their 
several  reports,  have  arisen  in  part  from  the  fact  that  these 
different  limestones  have  not  an  equal  geographical  distribution  ; 
there  being  no  point  on  the  Mississippi  within  our  knowledge 
where  a  transverse  section  of  this  valley  will  embrace,  within  a 
moderate  distance,  all  the  beds  here  enumerated.  The  lime- 
stones likewise  change  their  characters  when  examined  in  a 
north  and  south  direction,  owing  to  causes  which  will  be 
explained.  The  fossil  forms  which  have  mainly  been  relied 
upon  for  establishing  divisions  have  been  mostly  of  general 
value  only,  and  specific  differences  have  not  always  been  fully 
appreciated.  The  lowest  of  the  series,  the  Burlington  lime- 
stone, has,  as  already  shown,  a  greater  extension  northward 
than  either  of  the  succeeding  groups  ;  and  its  gradually  thinning 
edges  stretch  far  towards  the  northern  limits  of  Iowa.  Near 
this  latitude  was  the  northern  boundary  of  the  ancient  ocean,  or, 
at  least,  the  limit  of  its  fauna.  Considerably  to  the  south- 
ward of  this  we  first  find  the  attenuated  northern  edges  of  the 
Keokuk  limestone,  mingled  with  much  earthy  sediment,  and 
often  consisting  of  a  few  thin  beds  of  encrinital  limestone  inter- 
calated among  other  beds  of  shale  and  clay.  It  is  only  further 
south,  in  the  neighbourhood  of  Nauvoo  and  Keokuk,  that  this 
limestone  first  exhibits  decidedly  its  characteristic  features. 
The  limits  of  the  ocean  which  admitted  of  rock  deposition  and 
the  support  of  animal  life  at  this  period,  apparently  never 
extended  so  far  north  by  many  miles  as  in  the  period  of  the 
Burlington  limestone.  The  Warsaw  limestone  and  its  associ- 
ated beds  of  magnesian  limestone  and  calcareous  sandstone 
appear  to  have  been  nearly  co-extensive  in  a  northerly  and 
easterly  direction  with  the  limestone  below  so  far  as  at  present 
known.  The  northern  extensions  of  this  group,  however,  are 
shaly  and  arenaceous,  and  apparently  destitute  of  organic 
remains.  The  St.  Louis  limestone  extends  nearly  or  quite  as 
far  north  as  the  groups  below,  but  only  as  a  thin,  brecciated, 
conglomerated  mass  ;  and  it  is  only  in  the  neighbourhood  of 
Alton,  Illinois,  that  we  find  this  rock  in  any  considerable  force. 
In  the  Missouri  section  this  limestone  is  given  as  250  feet 
thick,  while  in  southern  Iowa  it  is  less  than  50  feet.  The 
Archimedes  limestone  of  the  same  section,  corresponding  with 
and  including  the  Keokuk  and  "Warsaw  groups,  has  a  thickness 
of  200  feet;  while  in  its  more  northerly  outcrop  its  entire 
thickness  does  not  exceed  50  i'eet,  and  is  less  than  this  in  many 
places.  The  Burlington  limestone,  which  does  not  exceed  100 
feet  at  Burlington,  Iowa,  is  given  in  the  Missouri  section  as 
500  feet  thick.  Nor  is  the  augmenting  thickness  the  only 
evidence  of  deeper  seas  and  more  quiet  waters  ;  for  as  we  go 
southwards  the  coarser  sediments  and  mixtures  of  shale  and 
sandstone,  prevailing  on  the  northern  outcrop,  disappear  in 
great  part  or  entirely,  and  the  whole  series  has  a  calcareous 
character.  In  the  geographical  distribution  and  the  changes  of 
lithological  characters  at  different  points  we  have  yet  much 

to  learn  from  local  investigation  and  comparison  

These  facts  warrant  the  conclusion  that  the  entire  series  of  the 
carboniferous  limestones  were  successively  deposited  in  an 
ocean,  the  limits  of  which  were  gradually  contracting  upon  the 
north,  while  at  the  south  the  conditions  were  becoming  more 
and  more  favourable  to  the  development  of  this  kind  of  deposi- 
tion, and  to  the  support  of  the  fauna  which  abounded  throughout 
this  period,  until  both  culminated  in  the  great  limestone  forma- 
tion of  Kaskaskia.  This  rock  is  known  for  its  abundance  of 
fossils  throughout  Kentucky,  Tennessee,  and  Alabama  ;  while  it 
has  not  been  found  to  extend  so  far  north  as  the  Burlington 
limestone  by  four  or  five  degrees  of  latitude.  The  centres  of 
greatest  development,  both  of  deposition  and  of  animal  life, 
were  constantly  being  transferred  farther  to  the  south  at  each 
successive  epoch  here  indicated  ;  and  while  the  greatest  develop- 
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merit  of  the  Burlington  limestone  is  to  the  north  of,  or  about  the 
latitude  of  St.  Louis,  that  of  the  Kaskaskia  limestone  is  on  the 
south  of  the  Ohio  in  Tennessee  and  Alabama"  (p.  111).  In 
those  states  it  forms  the  greatest  part  of  what  is  there  called 
carboniferous  limestone,  and  in  Tennessee  it  is  estimated  by  Pro- 
fessor Safford  to  be  1200  feet  thick.  After  some  remarks  on 
the  strata  of  Alabama  and  Tennessee,  the  same  author  further 
observes  (p.  116)  that  "it  is  well  known  that  no  limestones  of 
the  age  of  these  here  described  occur  upon  the  west  side  of 
the  Appalachian  coal-field  on  the  north  of  the  Ohio  river, 
nor  upon  the  eastern  side  of  the  same  field  to  the  north 
of  the  central  portion  of  Virginia.  The  same  is  true  of 
the  coal-fields  of  Nova  Scotia  and  New  Brunswick,  accord- 
ing to  Professor  Dawson,  the  northern  sides  exhibiting 
no  underlying  limestones  ;  while  such  rocks  do  appear  coming 
out  from  beneath  the  coal  measures  on  the  south-easterly  side. 
The  same  phenomena  occur  also  with  regard  to  the  coal-fields  of 
Iowa  and  Illinois.  The  northern  and  north-western  margins  of 
these  coal  measures  extend  beyond  the  limits  of  the  carboniferous 
limestones.  At  the  same  time  I  have  ascertained,  in  the  most 
satisfactory  manner,  that  the  coal-fields  of  Iowa,  Missouri,  and 
Illinois,  rest  uncomformably  upon  the  strata  beneath,  whether 
these  strata  be  carboniferous  limestones,  Devonian,  Upper 
Silurian,  or  Lower  Silurian  rocks.  It  would  appear  that  at  a 
period  long  preceding  the  commencement  of  the  carboniferous 
limestone  deposits,  the  ancient  ocean  began  to  contract  its  area; 
that  this  contraction  was  consequent  upon  the  Uplifting  of  the 
older  rocks  upon  the  north,  and  that  this  state  of  things  con- 
tinued throughout  all  the  period  of  the  limestone  deposits. 
Furthermore,  we  have  evidence  that  during  this  period,  or  at  its 
close,  and  previous  to  the  deposition  of  the  coal  measures,  the 
older  strata,  which  had  long  previously  been  raised  into  nume- 
rous anticlinal  axes  with  corresponding  depressions,  and  along 
some  lines  broken  by  faults,  and  dipping  at  various  angles,  had 
to  some  extent  been  worn  down  by  denudation,  which  also  pro- 
duced other  inequalities  of  the  surface  ;  and  that  afterwards  the 
coal  measures  were  spread  out  over  the  thinning  and  slightly 
inclined  edges  of  the  carboniferous  limestone  beds,  and  the  edges 
of  the  more  highly  inclined  rocks  of  the  preceding  periods. 
Facts  indicate  very  clearly,  as  we  conceive,  that  the  area  of  the 
ancient  ocean,  which  had  been  contracting  up  to  the  coal  period, 
was  thus  extended  in  this  part  of  the  country  by  the  sinking  of 
the  land  on  the  north,  allowing  the  deposits  of  the  coal  measures 
to  be  spread  over  much  wider  areas,  particularly  in  that  direc- 
tion, than  the  preceding  formations  of  the  carboniferous  lime- 
stones. This  will  explain,  in  a  very  satisfactory  manner,  the 
cause  of  the  absence  of  the  carboniferous  limestones  on  the  north- 
ern margins  of  all  the  coal  fields  of  the  west,  and  at  the  same 
time  suggests  an  explanation  of  the  greater  accumulation  of  con- 
glomerates and  coarser  materials  in  the  same  relative  position. 
Should  the  carboniferous  limestones  of  Nova  Scotia  prove  to  be 
of  the  same  age  as  the  carboniferous  limestones  of  the  west  and 
south-west,  their  occurrence  so  far  to  the  northward  of  the  nor- 
thern limits  of  the  Appalachian  coal-fields  may  still  be  explained 
by  supposing  the  line  of  ancient  coast,  or  the  line  of  coral  reefs, 
to  have  had  an  irregular  direction  from  the  south-west  to  the 
north-east,  following  the  undulations  caused  by  unequal  depres- 
sion and  elevation  ;  and  it  may  have  been  interrupted  by  the 
elevation  of  the  Green  Mountain  and  Appalachian  chain,  which, 
if  not  entirely  cutting  off  the  continuity  of  the  carboniferous  sea, 
must  have  been  deflected  by  the  course  of  the  limestones  very 
far  to  the  southward.  The  supposition  of  this  former  continuity 
will  furnish,  at  the  same  time,  an  explanation  of  those  limestone 
areas  in  Rhode  Island  and  Massachusetts,  which  have  been,  with 
hesitation,  referred  to  the  carboniferous  period.  It  is  not  im- 
probable that  this  may  have  been  the  direction  of  the  coast  line 
at  that  period,  since  we  know  that  in  the  west  its  course  was 
irregular,  extending  farther  to  the  north  in  some  points  than  in 
others.  Thus  we  have  in  Iowa  the  carboniferous  limestone 
reaching  to  the  north  of  latitude  42°  30',  while  from  this  point 
it  trends  to  the  south-east,  as  is  seen  by  following  its  out-crop 
through  Iowa,  Illinois,  and  Indiana.  Beneath  the  Appalachian 
coal-field  I  am  not  aware  that  the  carboniferous  limestone  has 
been  traced  far  to  the  north  of  latitude  38°,  though  its  existence 
has  been  indicated  somewhat  farther  in  the  same  direction.  It 
is  quite  evident,  therefore,  that  a  broad  deep  river  has  existed  in 
the  outlines  of  the  carboniferous  limestone,  or,  in  other  words, 
that  a  broad  extension  of  land  (or  of  sea  too  shallow  for  coral 
reef's)  stretched  from  the  north  into  the  ocean  of  the  carboni- 
ferous limestone,  in  the  position  and  in  the  direction,  very 
neaiiy,  of  the  present  Cincinnati  axis  ;  while  on  the  west  of  that 


line,  the  lower  carboniferous  limestone  made  a  northerly  bend, 
as  if  at  that  period  the  area  of  the  present  valley  of  the  Missis- 
sippi admitted  of  a  more  northerly  extension  of  the  coral  reefs. 
About  10°  farther  east,  or  in  Pennsylvania,  the  lower  carboniferous 
series  is  composed  of  about  6000  feet  of  shales,  sandstones,  and 
conglomerates.  This  points  to  the  existence  of  a  continental 
area  on  the  north  and  west  of  the  present  site  of  the  United 
States,  that  is,  in  the  North  Atlantic."  The  main  purpose  we 
have  had  in  view  in  penning  the  above  paragraphs  has  been  to 
show  that  the  sea  bottom  of  the  lower  carboniferous  period  was 
not  a  universal  calcareous  ooze,  but  that  it  had  as  varied  a  cha- 
racter as  the  present.  In  pursuing  this  object  we  have  indicated 
a  method  by  which  it  would  be  possible  to  ascertain  roughly  the 
approximate  positions  and,  in  part,  the  outlines,  of  the  principal 
masses  of  land  which  then  existed.  Our  material  and  space 
will  not  permit  of  our  following  up  this  inquiry,  but  enough  has 
been  said  to  show  that  the  land  was  more  abundant  in  the  polar 
than  in  the  equatorial  half  of  the  northern  hemisphere. 

Passing  over  many  interesting  points  connected  with  what 
may  be  termed  the  physical  geography  of  the  period,  such  as 
comparative  stratigraphy,  the  occurrence  of  gold  in  a  drift  of 
this  age,  the  presence  of  carboniferous  limestone  in  the  Caucasus, 
and  many  others,  we  will  rapidly  glance  at  a  few  facts  connected 
with  the  fauna.  Of  the  flora  there  is  little  to  be  said,  for  but 
little  is  known.  The  Protozoa  are  very  scantily  represented,  a 
feature  which  is  very  remarkable  as  regards  the  hard-shelled 
forms,  such  as  the  foraminifera.  The  principal  genus  is  Fusu- 
lina,  which  is,  with  the  exception,  perhaps  of  Eozoon,  the  earliest 
representative  of  the  nummuline  family ;  a  family  which  pos- 
sesses a  more  complicated  shell  structure  than  any  other  in  the 
foraminiferal  group.  The  genus  is  said  by  Lyell  ('  Elements  of 
Geology,'  p.  518)  to  be  peculiar  to  and  characteristic  of  the 
mountain  limestone  in  England,  United  States,  Arctic  America, 
Russia  and  Asia  Minor.  The  same  species,  at  least  nominally, 
is  supposed  to  range  over  all  this  area.  In  Missouri,  Kansas, 
Illinois,  and  probably  one  or  two  other  neighbouring  states,  this 
genus  is  present  in  the  coal  measures  only,  the  species  being  the 
same,  or  very  similar.  In  Missouri,  for  instance,  Fusulina  cy- 
lindrica  ranges  from  the  top  to  the  bottom  of  the  coal  measures, 
or  upper  carboniferous  series,  occurring  in  nearly  every  limestone 
band ;  whereas  it  is  unknown  in  the  well-developed  limestones 
which  underlie  them,  and  represent,  as  is  believed,  the  lower  car- 
boniferous series.  The  other  species  living  at  the  time  belonged  to 
the  genera  Nodosaria,  Endothyra,  and  Te.ctularia.  From  these 
facts  it  would  seem  that  whereas  each  of  the  three  families  into 
which  Dr.  Carpenter  has  arranged  the  members  of  the  sub-order 
Perforata  [Forajiixifera,  E.  C.  S.]  is  represented,  there  is 
nothing  to  show  that  any  form  belonging  to  the  other  and 
simpler  group,  or  that  with  the  imperforate  test,  had  any  exist- 
ence^ This  result  is,  however,  probably  due  to  the  insufficiency 
of  evidence,  but,  if  correct,  it  is  noticeable.  Sponges  are  repre- 
sented by  numerous  spiculaa  found  in  the  masses  of  hornstone 
so  frequently  met  with  in  the  carboniferous  limestone. 

The  Ccelenterate  sub-kingdom  has  alforded  numerous  species 
but  all,  or  at  any  rate  the  great  majority,  belong  to  the  Actino- 
zoon  class.  Adopting  Bronn's  modification  of  Milne-Edwards 
and  H  aime's  classification  as  the  most  convenient,  although  it 
may  not  be  quite  correct,  we  will  arrange  our  remarks  in  ac- 
cordance therewith.  The  first  feature  that  strikes  us  is  the 
great  predominance  of  the  order  Rugosa,  a  feature  that  was 
recognized  by  Professor  Forbes  when  he  distinguished  the  fossil 
corals  into  the  Palasozoic  and  Neozoic  types.  The  difference 
between  these  types  is  usually  stated  to  consist  in  the  older 
forms  havjng  their  parts,  such  as  the  septa,  built  up  in  multiples 
of  four,  and  those  of  more  modern  date  in  having  an  hexapartite 
arrangement.  Such  a  difference  would  probably  warrant  the 
separation  of  the  Rugosw  as  a  distinct  order,  and  even  their 
removal  from  the  Zoantharian  to  the  Alcyonarian  sub-class. 
According  to  Ludwig's  investigations  the  difference  is  not  so 
great.  Both  types  are  hexapartite  in  structure ;  but  in  the 
older  forms  the  septa  were  so  asymmetrically  developed  that 
those  belonging  to  four  of  the  primary  chambers  grew  more 
rapidly  than  those  of  the  other  two.  The  result  was  that  only 
four  of  the  principal  septa  were  conspicuous.  If  this  view  be 
correct,  then  the  Eugosce  are  not  entitled  to  ordinal  rank,  but 
most  of  the  genera  composing  it  would  find  their  natural  places 
in  the  families  of  the  order  Aporosa.  In  either  case,  however, 
it  still  remains  true  that  the  Palaeozoic  corals  are  remarkablv 
dilferent  in  appearance  from  those  of  Neozoic  times ;  and  that 
most  of  the  carboniferous  species  belong  to  the  Paheozoic  type. 
In  the  one  case  the  word  type  woidd  imply  a  difference  in  the 


207 


CARBONIFEROUS  SYSTEM. 


CARBONIFEROUS  SYSTEM. 


208 


plan  of  structure  of  the  corallum,  but  in  the  other  only  a  modi- 
fication of  the  same  plan. 

The  Rugosaz  consist  of  four  families.  The  Cystiphyllidoz 
flourished  in  pre-carboniferous  times,  and  as  yet  are  not  known 
either  in  or  above  the  carboniferous  formation.  The  Cyatho- 
phyllidce  contain  about  40  genera,  of  which  about  18,  or  nearly 
half,  are  represented  in  the  lower  carboniferous.  They  are  Axo- 
phyllum,  Lonsdaleia,  Phillipsastrma,  Lithostrotion,  Lithodendron, 
Stylaa&s,  Chonaxis,  Cyathophyllum,  Aulophyllum,  Ci/clophyllum, 
Clisiophyllum,  Campophyllum,  Amplexus,  Lophophyllum,  Meno- 
pjvyllum,  Zaphrentis,  Aulacophyllum,  and  Trochophyllum ;  of 
these  Lonsdaleia,  Cyathophyllum,  Clisiophyllum,  Zaphrcntis,  and 
Aulacophyllum,  occur  in  the  underlying  Silurian  and  Devonian 
strata ;  Lithostrotion,  Amplexus,  and  Lophophyllum  commence  in 
— that  is,  have  not  yet  been  found  lower  than — the  Devonian, 
and  the  remainder  are  restricted  to  the  carboniferous  formation. 
Lonsdaleia  floriformis  appears  to  have  an  extensive  horizontal 
range,  and  yet  in  each  country  its  vertical  range  is  by  no  means 
great.  Thus  Ludwig  reports  it  from  the  Spirifer  limestone  of 
Ursia  Prisk  near  Lithwinsk,  and  Nischni  Parogi  on  the  Uswa 
in  Perm ;  Huxley  and  Etheridge  record  it  from  Somersetshire 
on  the  south  to  Shropshire  and  Denbighshire  on  the  north, 
while  the  neighbouring  county  of  Flint  yields  L.  rugosa,  and 
L.  duplicata.  In  Murchison's  '  Siluria,'  p.  299,  a  figure  is  given 
of  a  specimen  of  L.  floriformis  found  at  Lilleshall,  Shropshire, 
the  lower  parts  of  which  are  rooted  in  shale,  while  the  mass  of 
it  is  in  limestone  ;  a  fact  which  indicates  that  the  specimen 
retained  the  position  it  had  during  its  lifetime.  A  species  is 
mentioned  in  Hall  and  Whitney's  'Geol.  Survey  of  Iowa.' 
which  appears  to  be  this  or  an  allied  species  ;  but,  although 
frequently  referred  to  it  is  scarcely  called  twice  alike.  As- 
suming then  that  Lithostrotion  floriforme,  L.  canadense,  L. 
hasaltiforme,  L.  basaltica,  and  L.  mamillare  refer  to  one  species, 
as  the  context  seems  to  imply,  and  that  Lithostrotion  flori- 
forme is  a  synonym  for  Lonsdaleia  floriformis,  we  may  say 
that  this  species  is  characteristic  of  the  St.  Louis  limestone, 
or  the  higher  portion  of  the  lower  carboniferous  series  in  the 
Mississippi  valley.  In  some  counties  of  Southern  Iowa  it  is 
the  only  fossil  in  this  part  of  the  series.  It  is  most  abun- 
dant in  the  lower  part  of  this  bed,  but  in  Illinois  it  predomi- 
nates in  the  upper  portion.  It  appears  to  have  the  same 
stratigraphical  position  in  Alabama  and  Tennessee.  This  is 
one  of  the  very  few  genera  of  this  class  mentioned  in  the  lower 
carboniferous  strata  of  North  America.  In  the  highest  part  of 
the  lower  carboniferous  series  of  Namur,  or  the 1  Assise  de  Vise'  of 
Dupont,  occur  the  nearly  allied  forms  Lithostrotion  junceu/m  and 
Lithodendron  fasciculatum.  The  former  species  also  occurs  in 
England,  Wales,  and  Ireland.  Lithostrotion  hasaltiforme,  of 
Conybeare  and  Phillips,  occurs  in  Derbyshire,  and  Koninck 
reports  it  from  the  Punjaub  ;  in  both  which  far  separated  locali- 
ties it  is  associated  with  Lithodendron  irregulare.  Cyathophyllum 
ranges  through  all  the  beds,  and  some  species  extend  from  Great 
Britain  to  Russia.  Thus  in  Perm  we  find  C.  Stutchhuryi,  C.  re- 
gium,  G.  arietinum,  C.  multiplex,  C.  calamiforme,  and  C.  boloniense. 
C.  Stutchhuryi  occurs  in  Somersetshire  and  Gloucestershire ;  C. 
regium  extends  from  Gloucestershire  to  Lanarkshire ;  C.  Murchi- 
soni  and  C.  Wrightii,  are  also  English  species,  while  C.  ceratites, 
occurs  in  Tyrone,  and  C.  plicatum  in  Lanarkshire.  It  remains  for 
future  inquirers  to  ascertain  if  we  have  any  indication  here  of 
what  was  the  geographical  distribution  of  the  genus.  We 
imagine  not,  although  we  have  chosen  to  place  the  facts  in  the 
above  form.  Cyclophyllum  fungites,  C.  Bowerhanhi,  and  Aulo- 
phyllum Edwardsi  occur  low  down  in  the  formation  in  Scotland ; 
Clisiophyllum  is  represented  by  the  species  turhinatum  and  coni- 
septum  in  England ;  Keyserlingii  in  the  'Assise  de  Vise '  in  Bel- 
gium ;  and  indicum  in  the  Punjaub.  Amplexus  affords  one  of 
the  most  characteristic  species  in  the  carboniferous  limestone. 
The  distribution  of  A.  coralloides  in  the  strata  of  Belgium  has 
been  well  indicated  by  Dupont.  It  is  rare  or  absent  in  the 
lowest  part  of  the  series,  where  indeed  there  appears  to  be  a 
dearth  of  corals.  It  is  first  observable  as  a  rare  fossil  in  the 
lower  portion  of  the  third  stage,  or  '  Assise  de  Tournay,'  but  is 
more  common  in  the  upper  half.  It  increases  in  frequency  in 
the  lower  half  of  the  next  stage,  or  '  Assise  de  Waulsort,'  and 
towards  the  top  it  becomes  so  abundant  that  the  zone  or  horizon 
is  distinguished  as  that  of  A.  coralloides  and  Rhynchonella  plcu- 
rodon.  In  the  fifth  and  sixth  stages,  or  those  of  Namur  and  Vise, 
it  presents  a  marked  decline,  but  may  be  expected  to  ascend  one 
or  two  stages  higher  wherever  rocks  of  that  age  are  found.  The 
other  species  are  rare,  and  have  a  limited  range.  Thus,  A. 
serpuloidcs,  Koninck,  occurs  in  the  4th  stage,  or  'Assise  de 


Waulsort ' ;  A.  cornubovis,  in  the  5th,  or  'Assise  de  Namur,'  and 
A.  nodulosus  and  A.  Henslowi  in  the  6th,  or  'Assise  de  Vise.' 
In  England  A.  coralloides  ranges  from  the  south  to  the  central 
counties,  and  is  also  found  in  the  south  of  Ireland.  A.  Henslowi 
and  A.  Sowerbyi  also  occur  in  Ireland,  and  the  last  mentioned 
species  has  been  reported  from  Derbyshire.  Zaphrentis  has 
species  in  various  localities  between  Russia  on  the  east  to 
Illinois  on  the  west. 

The  family  Gyathaxoniadaz  comprises  but  one  genus,  Gyathax- 
onia,  which  is  a  carboniferous  form.  The  family  Stauriidaz 
contains  but  few  genera,  but  none  are,  so  far  as  we  know,  of 
carboniferous  age. 

The  order  Tabulata  consists  of  between  30  and  40  genera, 
and  many  of  them  belong  to  the  period  under  consideration. 
They  are  Rhabdopora,  Harmodites,  Syringopora,  Chaztetes,  Beau- 
montia,  Favosites,  Emmonsia,  Michelinia,  Alveolites,  Fistulipora, 
and  Propora.  The  family  Theciida?  has  no  representatives.  The 
Seriatoporidaz  is  represented  by  Rhabdopora,  a  genus  restricted  to 
the  carboniferous  formation.  All  the  other  genera  named 
belong  to  the  Favositidaz.  Harmodites,  which  embraces  several 
forms  usually  assigned  to  Syringopora,  extended  from  Russia  to 
Western  Europe.  One  of  the  commonest  species  is  H.  ramulosus, 
which  occurs  in  the  carboniferous  limestone  of  Perm  ;  in  the 
Assise  de  Vise,  in  Belgium  ;  at  Matlock,  in  Derbyshire  ;  and  in 
Ireland.  Chaztetes  tumidus  occurs  on  the  same  horizon  in  Bel- 
gium, and  is  found  in  Fifeshire  and  Tyrone.  Michelinia  favosa 
is  another  of  the  species  found  in  the  highest  part  of  the  car- 
boniferous limestone  at  Vise ;  it  has  been  found  in  England, 
Wales,  and  Ireland  ;  and  Koninck  has  seen  a  single  specimen 
brought  from  what  are  probably  lower  carboniferous  strata  in 
the  Salt  Range  of  the  Punjaub. 

The  order  Tubulosa  comprises  but  one  family,  and  probably 
but  one  genus  ;  for  Aulopora  appears  to  be  simply  a  young  stage 
of  Syringopora.  That  genus  is  Pyrgia,  which  is  restricted  to  the 
carboniferous  formation. 

The  next  order  is  that  named  Aporosa.  Nearly  200  genera 
belong  to  it,  but  only  two  extend  into  the  carboniferous  epoch. 
A  species  of  Stylastraza  is  said  to  occur  in  the  carboniferous 
limestone  of  Kendal,  Westmoreland  ;  and  Lsastrica  arachnoidea 
in  that  of  India  ;  but  in  botli  cases  further  evidence  seems  to  be 
required. 

The  order  Perforata  is  represented  only  by  the  genus  Astrce- 
opora.  Thus  in  the  '  Catalogue  of  Fossils  in  the  Museum  of 
Practical  Geology,'  by  Messrs.  Huxley  and  Etheridge,  mention  is 
made  of  A.  cyclostoma  and  A.  antiqua. 

The  Echinodermata  appear  to  have  swarmed  in  the  older 
carboniferous  seas,  but  the  various  orders  were  very  unequally 
represented.  Thus,  of  the  seven  orders  into  which  this  class 
may  be  subdivided,  viz.,  Blastoidea,  Cystidea,  Crinoidea,  Ophiu- 
ridea,  Asteridea,  Echinidca,  Holothuridea,  the  brittle  stars 
(Ophiuridea),  and  the  sea  cucumbers  (Holothuridea),  have  no 
representatives  ;  while  very  few  species  belong  to  the  starfishes 
(Asteridea)  and  sea  urchins  (Echinidea). 

The  Blastoids  comprise  very  few  species.  The  order  attained 
its  maximum  development  in  the  carboniferous  period,  and  then 
rapidly  declined,  since  it  is  almost  unknown  in  later  strata. 
The  principal  genus  is  Pentremites,  which  is  abundant  in  the 
rocks  of  this  age,  both  in  Europe  and  America.  It  is  by  a  care- 
ful comparison  of  the  distribution  of  the  species  of  genera  of  this 
kind  that  a  clue  can  be  best  obtained  of  the  relations  between 
the  strata  of  widely  separated  areas.  Without  pretending  to 
give  a  complete  account,  we  may  nevertheless  summarise  such 
notes  as  we  have  been  able  to  collect,  bearing  upon  the  distribu- 
tion of  this  genus.  The  species  occurring  in  the  lower  carboni- 
ferous rocks  of  Yorkshire  are  P.  inflatus,  P.  acutus,  P.  ellipticus, 
P.  angulatus,  P.  oblongus,  P.  orbicularis,  P.  pentangularis,  P. 
Dutertrii,  P.  astrazformis.  In  Hainault,  Belgium,  the  genus  is 
represented  by  P.  Puzos,  P.  inflatus,  P.  creuulatus,  P.  Orbigny- 
anus,  P.  caryophyllatus,  and  P.  Waterhousianus.  In  Illinois 
there  occur  P.  Godonii,  P.  pyriformis,  P.  sulcatus,  P.  Nonvoodi, 
P.  lineatus,  P.  elonrjatus,  P.  KonincJcana,  P.  nielo,  P.  steUiformis. 
In  Iowa  there  occur  all  the  species  found  in  Illinois,  with  the 
exception  of  P.  lineatus ;  and,  in  addition  P.  conoideus,  P.  later- 
niformis,  P.  curtus,  and  P.  Remits.  Most  of  the  neighbouring 
states  possess  one  or  more  of  the  Iowan  species.  The  North 
American  sj^ecies  appear  to  have  had  a  greater  horizontal  range 
than  those  of  Europe  ;  so  that  we  do  not  find  the  same  degree  of 
difference  between  the  species  of  two  distant  areas  in  North 
Ameiica  as  is  perceptible  in  Western  Europe.  The  vertiral 
range  of  the  American  species  is  not  great,  so  that  generally 
each  division  of  the  lower  carboniferous  series  has  its  own  (lis- 
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tinctive  form.  Thus  in  Iowa  the  Burlington  limestone  yields 
P.  Norivoodi,  P.  melo,  P.  stelliformis,  P.  elongatus,  P.  Sayi,  and 
P.  planus.  In  Illinois  the  Encrinital  limestone,  which  rests 
apon  Devonian  strata,  contains  P.  lincatus,  P.  elongatus,  P.  melo, 
P.  stelliformis.  The  Encrinital  limestone  of  Missouri  contains 
P.  Sarji,  P.  Norwoodi,  P.  melo,  and  P.  stelliformis.  The  Warsaw 
limestone  of  Iowa  contains  P.  Konincki  and  P.  conoideus;  which 
two  species  are  also  found  in  the  Archimedes  limestone  of 
Illinois,  and  in  that  of  Indiana,  in  conjunction  with  P.  piri- 
formis, P.  laterniformis,  and  P.  Grosvenori.  The  Archimedes 
limestone  of  Missouri  has  yielded  P.  Godonii,  P.  sulcatus,  P. 
pyriformis,  P.  conoideus,  and  P.  curtus.  The  Kaskaskia  lime- 
stone of  Iowa  contains  P.  Godonii,  P.  pyriformis,  P.  sulcatus,  P. 
laterniformis,  and  P.  curtus.  From  these  facts  we  should  infer 
the  equivalency  of  the  Burlington  limestone  with  the  Encri- 
nital limestone,  and  of  the  Archimedes  limestone  with  both 
the  Warsaw  and  Kaskaskia  limestones — an  inference  which 
is  abundantly  supported  by  other  evidence.  There  is  nothing 
whatever,  so  far  as  this  genus  is  concerned,  which  indicates  any 
specific  relation  between  the  European  and  American  strata.  In 
Iowa  and  in  the  neighbouring  states  the  species  of  Pentremites 
occur  throughout  the  whole  series  of  limestones  ;  but  in  Belgium 
they  are  only  known  in  the  uppermost  beds,  and  are  by  no  means 
common  even  in  them. 

The  Cystids  have  few  representatives  in  this  group  of  rocks, 
and  these  are  amongst  the  latest  relics  of  the  order,  which  reached 
its  maximum  development  in  pre-carboniferous  times. 

The  Crinoids  swarmed  in  the  old  carboniferous  seas,  and  were 
far  more  abundant,  both  in  species  and  individuals,  than  any 
other  order  of  Echinoderms.  Their  principal  development,  at  least 
individually,  appears  to  have  been  at  the  beginning  of  this 
period,  for  the  lowest  beds  of  the  carboniferous  limestone,  both 
of  North  America  and  Western  Europe,  comprise  beds  which 
are  little  more  than  thick  masses  of  crinoidal  fragments  rendered 
coherent  by  a  greater  or  less  proportion  of  cementing  material. 
Thus  the  lowest  limestones  of  this  age  in  Belgium  are  de- 
signated by  Dupont  and  others  the  '  calcaire  a  crinoides';  and  the 
Burlington  limestone  of  Iowa  equally  deserves  this  appellation. 
The  lowest  limestones  of  the  carboniferous  series  of  Great  Britain 
are  also  remarkable  for  the  abundance  of  crinoidal  remains. 

Bhodocrinus  is  represented  in  North  America  and  Western 
Europe.  In  Iowa,  E.  Wortheni  occurs  in  the  Burlington  lime- 
stone ;  in  Belgium,  jR.  uniarticulatus,  and  B.  stellaris  occur  in 
the  highest  portion  of  the  carboniferous  limestone  ;  and  in  the 
British  Isles  E.  stellaris  and  E.  abnormis  have  only  been  found 
high  up  in  the  series.  The  American  species  most  resembles 
E.  stellaris,  like  which  it  has  the  outer  surfaces  of  the  plates 
granulated,  while  in  E.  uniarticulatus  they  are  smooth.  Woodo- 
crinus  is  represented  by  the  species  macrodactyhis,  which  has 
been  obtained  from  the  highest  part  of  the  series  in  Yorkshire. 
Poteriocrinus  is  one  of  the  most  abundant  genera  in  the  Euro- 
pean beds  ;  but  it  is  by  no  means  rare  in  those  of  North 
America.  In  Europe  the  species  are  most  numerous  in  the 
upper  portion,  and  in  America  in  the  lower  portion  of  that 
series  ;  but  in  both  areas  the  genus  is  generally  distributed  both 
vertically  and  horizontally.  So  far  as  we  know,  only  one  species 
is  common  to  the  two  continents,  but  this  may  be  simply  an 
identity  of  name,  not  of  species.  Thus  Hall  and  Whitney  men- 
tion P.  gracilis  from  the  Kaskaskia  limestone  of  Illinois  ;  and 
Morris  and  Roberts  record  it  from  the  limestone  at  the  very  base 
of  the  series  in  Shropshire.  If  the  same  species  be  alluded  to  in 
each  case,  it  flourished  in  the  lowest  part  of  the  carboniferous 
limestone  in  one  area,  and  the  highest  in  the  other.  Cyathocrinus 
is  not  abundant  in  Europe,  but  in  America  some  15  or  20  sj^ecies 
have  been  described,  most  of  which  were  found  in  the  lower 
beds.  Zeacrinus  is  more  abundant  in  North  America  than  in 
Europe  ;  and  in  the  former  country  it  is  better  represented  in 
the  higher  than  in  the  lower  beds.  Agassizocrinus  is  restricted 
to  the  higher  strata  in  North  America.  Seaphiocrinus  has  also 
only  been  recorded  from  North  America  ;  but  as  it  has  a  con- 
siderable range  there,  it  may  probably  have  existed  in  Europe. 
Actinocrinus  is  the  commonest  genus,  and  is  represented  by 
numerous  species,  both  in  Europe  and  North  America.  These 
are  distributed  through  all  parts  of  the  loAver  carboniferous 
areas  ;  but  they  are  most  abundant  and  best  developed  in  size 
and  beauty  of  ornamentation  in  the  lower  beds  in  North  Ame- 
rica, and  the  higher  in  Europe.  The  groups  of  species  from  the 
two  areas  present  a  generally  different  appearance,  although  in 
both  we  meet  with  the  same  kind  of  variation.  Very  few  of  the 
S2iecies  of  one  area  have  a  close  resemblance  to  those  of  the 
other.    Amongst  the  few  instances  that  occur  to  us  are  A.  costus 
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and  in  a  less  degree  A.  tenuis  of  Europe,  and  A.  sculptus  of  North 
America  ;  as  also  A.  triacontadactylus  of  Europe  and  A.  penta- 
gonus.  In  both  areas  there  are  species  with  smooth,  or  nodular, 
or  ridged,  or  spiniform  plates  ;  with  shallow,  depressed,  or  deep 
urn-shaped  cups  ;  with  small  and  low,  or  large  and  high  cup- 
covers  ;  but  amongst  the  American  species  there  seems  to  be  a 
greater  prevalence  of  nodular  plates,  of  cups  with  truncated  bases, 
and  of  basal  plates  which  overhang  the  stem  or  pedicle.  Megis- 
tocrinus  and  Agaricocrinus  are  sub-genera  of  Actinocrinus,  which 
chiefly  prevail  in  the  lower  beds.  I'latycrinus  is  another  nu- 
merously represented  genus  which  ranged  from  Europe  to 
America,  and  which,  like  most  of  those  already  mentioned, 
predominated  in  the  upper  beds  in  Europe,  and  in  the  lower  in 
North  America.  There  is  a  greater  general  resemblance  between 
the  two  groups  of  species  than  is  perceptible  in  Actinocrinus. 
Thus  the  P.  planus  of  Europe  is  very  much  like  the  P.  planus  of 
Iowa,  the  few  differences  which  exist  being  slight.  In  the  Euro- 
pean form  the  places  for  the  insertion  of  the  arms  are  wider  and 
deeper  than  in  those  of  the  American  individuals ;  while  the  edge 
is  raised  and  crenulated  in  the  former,  but  not  in  the  latter.  The 
P.  pileatus  of  Belgium  and  England  closely  resembles  P.  piri- 
formis of  Iowa  ;  P.  granulatus  of  Ireland,  England,  and  Belgium, 
reminds  us  of  P.  pocilliformis,  and  in  a  less  degree  of  P.  cavus,  both 
which  latter  are  found  in  North  America,  and  a  few  other  instances 
might  be  cited.  Even  in  the  case  of  these  nearly  allied  species 
it  isnoticeable  that  those  of  America  occur  nearthebase  of,  while 
those  of  Europe  occur  high  up  in,  the  carboniferous  limestone. 
Dichocrinus  is  common  to  both  continents,  and  in  both  has  a 
nearly  similar  range.  Thus  it  is  rare  in  the  lower  beds,  but 
more  abundant  in  the  middle  and  upper  part  of  the  carboniferous 
limestone. 

The  Asteroids,  which  are  not  plentiful  in  precarboniferous 
strata,  are  very  rare  in  those  under  consideration.  A  minute 
species,  Cribellites  carbonarius,  has  been  discovered  in  the  upper 
portion  of  the  carboniferous  limestone  of  Northumberland.  It 
had  a  disc  of  about  one-third  of  an  inch  across,  and  the  expanse 
of  its  rays  was  one  inch  and  a  half.  It  is  similar  to  the  recent 
Cribella  rosea. 

The  Echinids  comprise  seven  or  eight  families,  of  which  one 
is  exclusively  Palaeozoic,  viz.,  the  Palaxhinidce,  or  Tessellati.  It 
contains  six  genera,  of  which  Archaiocidaris  and  Palcschinus  have 
representatives  in  the  carboniferous  limestone.  The  former 
occur  both  in  Europe  and  North  America,  and  is  generally  dis- 
tributed in  the  vertical  direction.  In  Iowa  each  division  of  the 
series  has  its  peculiar  species.  Thus  A.  Agassizi  belongs  to  the 
Burlington  limestone  ;  A.  Keokuk  to  the  Keokuk  limestone  ; 
A.  Shumardiana  to  the  Warsaw  limestone  ;  A.  Wortheni  to  the 
St.  Louis  limestone  ;  and  A.  Norwoodi  to  the  Kaskaskia  lime- 
stone, which  occurs  in  Illinois,  a  little  south  of  Iowa.  Palcechinm 
also  occurs  in  both  continents  ;  several  species  have  been  recorded 
from  Ireland,  and  a  few  from  North  America,  but  none  appear 
to  be  common  to  the  two  areas.  Cidaris,  which  belongs  to  an 
allied  family,  is  found  in  the  carboniferous  limestone  of  Belgium 
and  of  India. 

From  this  general  and  imperfect  summary  of  the  distribution 
of  the  Echinoderms,  it  appears  that  very  few  species  are  common 
to  Europe  and  America  ;  and  that  the  closest  connection,  palse- 
ontologically.is  between  the  inferior  half  of  the  lower  carbonifeii  lus 
series  of  North  America,  and  the  superior  half  of  the  same  series 
of  Western  Europe. 

The  Annelida  are  feebly  represented  in  the  fossil  state  in  these 
strata ;  most  of  the  species  have  been  assigned  to  Serpula  and 
Spirorbis,  but  as  the  determination  is  necessarily  based  upon 
characters  afforded  by  the  shell,  and  as  the  shell  does  not  afford 
the  means  of  making  reliable  diagnoses  in  the  living  species,  it 
is  doubtful  if  the  carboniferous  forms  are  or  are  not  correctly 
collocated  in  the  same  genera  with  the  living  representatives  of 
the  above-mentioned  genera.  The  curious  track  marks  of  this 
age,  frequently  attributed  to  annelids,  were  probably  made  by 
crustaceans.  The  want  of  definite  and  sufficiently  numerous 
facts  prevents  any  general  statements  being  made  respecting  this 
class. 

The  Crustaceans  have  afforded  a  very  small  proportion  of  the 
known  fauna  of  this  period,  and  consist,  for  the  most  part,  of 
Entomostraca,  and  the  majority  of  these  were  apparently  denizens 
of  brackish  or  estuarine  waters.  They  abound  most  in  those 
strata  which  contain  terrestrial  plant  remains,  or  which  possess 
other  indications  of  the  proximity  of  fluviatile  currents.  Some 
of  the  genera,  such  as  C'y there  and  Bairdia,  are  represented  by 
living  species  ;  while  others,  such  as  Cythcrella,  Cypridella,  &c, 
do  not  differ  much  from  recent  genera.    The  principal  generic 
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forms  were  Estheria,  Leperditia,  and  Phillipsia,  all  of  which 
had  a  wide  geographical  range,  species  having  heen  recorded 
from  North  America  and  Western  Europe.  The  Estheria  striata 
occurs  at  Hof  in  Bavaria,  and  Vise  in  Belgium  ;  a  variety, 
Tataina,  is  met  with  in  the  highest  part  of  the  series  at  Lammer- 
ton  in  Berwickshire,  and  allied  species  are  found  in  the  lowest 
Leds  in  Nova  Scotia.  Leaia  Leidyi  occurs  low  down  in  the  series 
in  Nova  Scotia  and  Pennsylvania,  and  the  same  species,  or  rather 
a  variety  of  it,  Salteriana,  is  reported  from  Fifeshire.  Leperditia 
subrecta  is  common  to  Nova  Scotia  and  Scotland  ;  and  in  the 
latter  country  there  also  occur  L.  Scotoburdigallensis,  L.  inflata, 
L.  inornata,  and  other  species.  Phillipsia  is  also  common  to  the 
old  and  new  worlds,  but  it  appears  to  have  heen  more  numerous 
in  the  former  than  the  latter.  One  species,  P.  gemmulifcra, 
ranges  from  the  bottom  to  the  top  of  the  carboniferous  limestone 
of  Western  Europe,  but  is  abundant  only  in  the  middle  portion 
of  it.  P.  Joncsii,  P.  seminifera,  and  P.  globiccps  are  also  common 
in  the  middle  beds. 

Several  Polyzoan  genera  nourished  during  this  period,  and  a 
few,  Fencstella,  for  example,  were  so  abundant,  that  whole  beds 
Were  formed  almost  exclusively  of  the  remains  left  by  them. 
Fcnestella  appears  to  have  had  a  world  wide  range,  for  it  is  repre- 
sented in  India,  Europe,  and  North  America.  In  the  Yihi 
valley,  West  Himalayas,  some  of  the  lowest  beds  of  the  lower 
carboniferous  series  are  little  more  than  layers  of  Fencstella 
fragments.  In  North  America  the  individuals  are  so  abundant 
that  one  stratum  is  called  the  1st  Archimedes  limestone,  another 
the  2nd  Archimedes  limestone,  while  a  third,  which  occurs  near 
the  summit  of  the  series,  and  is  usually  called  the  Kaskaskia 
limestone,  contains  them  more  abundantly  than  any  other,  and 
would  be  more  appropriately  named  Archimedes  limestone,  than 
those  which  have  been  so  called.  Archimedes,  we  should  men- 
tion, is  a  synonym  for  Fencstella.  In  Iowa  the  Keokuk  lime- 
stone is  characterised  by  F.  Owcnana,  and  the  Warsaw  limestone 
by  F.  lFo?-thcni.  The  St.  Louis  limestone  of  Missouri,  which  is 
somewhat  like  the  two  last-mentioned,  contains  F.  hcmitnjpa 
and  F.  banjana,  and  the  carboniferous  limestone  of  the  Organ 
Mountains,  Texas,  which  appears  to  be  on  a  similar  horizon, 
has  afforded  several  allied  sjiecies,  such  as  F.  tritubcrculata,  F. 
Popcana,  F.  corticata,  F.  intermedia,  F.  variabilis,  F.  Shumardii, 
F.  Norwoodiana,  F.  subrctiformis.  The  species  which  occur  in 
Western  Europe  are  different  from  these  :  and  they  appear  to  be 
most  concentrated  towards  the  middle  of  the  series.  Thus 
Dupont  makes  no  mention  of  the  genus  in  the  lowest  beds  in 
Belgium ;  and  the  first  record  of  it  in  the  upward  direction  is  in 
the  'Assise  de  Tournay,'  in  the  lower  half  of  which  F.  plcbeia  and 
F.  mcmbranacca,  are  abundant,  while  F.  ejuncida  and  F.  fastuosa 
are  rare.  In  the  'Assise  de  Waulsort'  F.  plcbeia  and  F.  multiporata 
are  common,  while  F.  osculata,  F.  ejuncida,  F.  membranacea,  F. 
fastuosa,  and  F.  ripisteria  are  rare.  Most  of  the  Belgian  species 
extend  into  the  British  Isles.  The  most  important  genera  next 
to  Fencstella  are  Pohjpora  and  Coscinium,  both  of  which  occur  in 
America  and  Europe,  but  in  very  few  instances  are  the  species 
common  to  both.  One  of  these,  Coscinium  cyclops,  is  remark- 
able since  it  is  said  to  be  in  Devonian  strata  at  the  fall  of  the 
Ohio  in  North  America,  whereas  it  has  only  been  found  in  car- 
boniferous rocks  in  Europe.  Bercnicea,Ceriopora,Discopora,Glauco- 
nome,  Hcmitrypa,  Phyllopora,  Ptylopora,  Rctepora,  and  Vincularia, 
also  had  representatives  in  the  older  carboniferous  series. 

The  Brachiopoda  forms  one  of  the  most  important  portions  of 
the  older  carboniferous  fauna.  From  no  other  group  of  strata  have 
so  many  species  been  recorded  as  from  the  carboniferous ;  and 
no  other  class  of  mollusca  is  so  abundant  individually,  although 
specifically  the  brachiopoda  are  outnumbered  by  most.  Thus 
in  Great  Britain  the  brachiopoda  predominated  over  every  other 
molluscan  class  in  the  pie-carboniferous  eras ;  but  although  they 
increased  greatly  in  numbers,  so  far  as  genera  and  species  are 
concerned,  during  the  carboniferous  period,  they  were  out- 
stripped by  the  other  classes.  Thus  the  Lamcll  ibranchiata  were 
more  than  twice  as  numerous  in  species  ;  the  Gasteropoda  much 
more  numerous,  and  the  Cephalopoda  about  as  numerous.  Accord- 
ing to  Etheridge  the  number  of  British  species  of  mollusca  of 
the  whole  of  the  carboniferous  period  was  in  18G7  as  follows : — 

Lamellibranchiata   334 

Gasteropoda       .      .       .      .      .      .      .      .    .  174 

Brachiopoda    .........  157 

Cephalopoda      .       .       ,       .      *      .      .      .    .  145 

Nucleobrancbiata   .       .       ..      .       ..       .      ...  29 

Pteropoda  .  >"*WJ  WjrTsff         ''•  •  1 

Another  fact  indicative  of  the  declining  importance  of  the 


group,  even  during  this  period  of  its  maximum  specific  develop- 
ment, is  that  while  twelve  genera  appealed  for  the  first  time  in 
the  Devonian  strata,  every  one  of  the  sixteen  carboniferous 
genera  are  represented  in  pie-carboniferous  formations,  and 
four  of  them,  namely,  Orthis,  Strophomena,  Cyrtia,  and  llcLia, 
are  not  known  to  ascend  higher.  The  most  numerously  repre- 
sented genera  are  Productus  and  Spimfer,  and  these,  as  also 
Chonetes,  Athyris,  Eetzia,  Spiriferina,  and  Camarophoria  here 
attain  their  maximum  specific  development. 

The  family  Terebralulidce,  with  its  numerous  genera,  is  repre- 
sented only  by  species  of  the  genus  Terebratula,  which,  however, 
are  sporadically  distributed  over  a  great  area.  If  we  are  to  trust 
the  determinations  of  palaeontologists  it  would  seem  that  most 
of  the  svmcies  on  each  area  are  distinct,  while  one  or  two  occm 
almost  everywhere.  Four  or  five  species  are  recorded  as  British, 
namely,  T.  hastata,  T.  clongata,  T.  sacculus,  T.  vesicularis,  and  T. 
gillingcnsis.  The  first  mentioned  is  the  most  remarkable  for  its 
abundance,  wide  distribution,  and  retention  of  traces  of  its 
original  coloured  pattern.  It  is  found  in  Ireland,  in  the  lowest 
part  of  the  series  in  Scotland,  in  England,  in  all  parts  of  the 
carboniferous  limestone  of  Belgium  (being  most  abundant  in  the 
upper  half),  in  Russia,  and  in  other  localities.  T.  sacculus  has  a 
yet  wider  range,  occurring  in  several  places  between  Kashmere 
on  the  east  and  Nova  Scotia  on  the  west.  The  most  abundant 
species  in  the  Himalayas  are  T.  himalayensis,  and  T.  subvesi- 
cularis. 

The  Spiriferidm  are  exceedingly  well  represented  in  rocks  of 
this  age,  and,  next  to  the  Productidw,  afford  more  species  than 
any  other  family.  Most  of  the  sub-genera  belonging  to  it  were 
living.  As  in  the  case  of  the  preceding  family,  most  of  the 
species  appear  to  be  local  forms,  while  a  few  are  found  almost 
everywhere.  Of  the  genus  Spirifer  twenty-seven  species  have 
been  found  in  Great  Britain  ;  while  Dupont  mentions  thirty- 
three  species  as  occurring  in  Belgium.  As  the  latter  author  has 
recently  published  an  elaborate  memoir  showing  the  ranges  of 
the  fossils  in  the  carboniferous  limestone  of  Belgium,  we  will 
indicate  what  the  succession  was  in  that  country,  in  order 
that  it  may  be  compared  with  the  distribution  of  the  spe- 
cies in  Iowa.  Dupont  recognises  six  stages  in  the  carbonife- 
rous limestone  as  already  indicated.  In  the  lowest  or  '  Assise 
d'Etrceungt,'$.  Verncuili  and  S.  mosquensis  occur  in  the  basement 
beds,  which  contain  a  large  number  of  Devonian  species.  In  the 
higher  beds  the  species  met  with  are  S.  mosquensis,  S.  pinguis, 
8.  laminosus,  S.  octoplicatus,  the  last  mentioned  being  rather 
common.  In  the  '  Assise  d'Avesnelles '  S.  mosquensis  is  the  only 
recorded  species.  This  form  ascends  into  the  '  Assise  de  Tour- 
nay.'  In  the  lower  half  of  this  stage  it  is  very  abundant,  while 
all  the  other  species  hereafter  enumerated  are  rare  :  S.  glaber, 
8.  lincatus,  S.  octoplicatus,  S.  bisulcatus,  8.  ovalis,  S.  pinguis,  8. 
distans,  8.  Rcemerianus,  8.  striatus.  In  the  upper  portion  8. 
convolutus  is  the  commonest  species  ;  S.  lincatus,  S.  planatus, 
and  8.  pinguis  are  less  abundant ;  and  the  following  are  rare, 
namely,  S.  glaber,  S.  insculptus,  S.  triradialis,  8.  octoplicatus,  8. 
bisidcatus,  8.  rhomboidalis,  8.  duplicicosta,  8.  laminosus,  8.  cuspi- 
Status,  8.  striatus,  and  8.  mosquensis.  In  the  '  Assise  do  Waulsort,' 
8.  striatus  is  very  abundant ;  8.  lincatus,  S.  bisulcatus,  8.  pinguis. 
and  S.  cuspidatus,  are  common  ;  while  the  rare  species  include 
S.  urii,  8.  glaber,  S.  insculptus,  S.  octoplicatus,  8.  ornatus,  8 
ovalis,  S.  planatus,  8.  distans,  8.  fusiformis,  8.  Exmerianus,  8. 
laminosus.  and  S.  mosquensis.  In  the  '  Assise  de  Namur '  there 
occur  8.  pinguis  and  8.  bisulcatus,  both  of  which  are  rare.  In 
the  '  Assise  de  Vise '  8.  lincatus  and  8.  glaber  are  abundant ; 
S.  pinguis,  S.  bisidcatus,  and  S.  octoplicatus  are  common  ;  and 
8.  triradialis,  8.  Buchianus, S.  acuticostatus,  8.  crassus,  8.  reevrvaius, 
S.pectinoidcs,  8.  duplicicosta,  8.  sublamellosus,  S.  striatus,  8.  subco- 
nicus,  S.  trigonalis,  8.  convolutus,  8.  Fischerianus,  8.  cheiroptcryx,  8. 
bronnianus,  S.  ornatus,  8.  ovalis,  8.  Schnurianus,  S.  insculptus, 
and  S.  triangularis  are  rare. 

In  the  Iowa  district  the  Burlington  limestone  contains  8. 
Forbcsi,  8.  imbrex,  8.  incertus,  8.  plcnus,  8.  Grimesi,  S.  Sowerbyi, 
S.  ventricosus.  The  Keokuk  limestone  contains  S.  tcnuimar- 
ginata,  S.  rostellatus,  S.  Keokidc,  S.  suborbicularis,  S.  pseudo- 
lineatus,  S.  subcuspidatus,  S.  propiinquus,  S.  striatus,  var.  ?  S. 
Logani,  S.  imbricatus,  S.  ovalis.  In  the  Kaskaskia  limestone 
there  are  S.  setigcrus,  S.  sp>inosus,  S.  increbescens,  and  S.  incras- 
satus?  Of  these  it  will  be  noticed  that  a  few  are  common  to 
Iowa  and  Belgium.  They  are  S.  striatus  and  S.  ovalis.  In 
Belgium  both  species  range  from  the  'Assise  de  Tournay'  to  the 
'Assise  de  Vise,'  the  former  being  abundant  in  the  'Assise  de 
Waulsort,'  and  rare  at  all  other  levels,  while  the  latter  is  rare  at 
all  horizons.    In  Iowa  they  arc  apparently  restricted  to  the 
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Keokuk  limestone.  S.  striatus  is  represented  by  a  variety, 
Which  Hall  believes  will  prove  to  be  a  distinct  species.  Sup- 
posing it  to  be  a  variety,  this  species  has  a  very  extended  range, 
for  it .  is  one  of  the  species  from  the  lower  portion  of  the 
carboniferous  limestone  of  the  Punjaub.  S.  glaber  is  another 
wide-ranging  species,  which  occurs  in  all  parts  of  Great  Britain, 
and  also  in  Nova  Scotia.  Spiriferina  is  represented  by  four 
British  species.  One  of  them  is  mentioned  by  Dupont  as 
Spirifer  insculptus.  Another  is  S.  cristata,  which  occurs  in  the 
lower  carboniferous  limestone  of  Nova  Scotia,  and  is  repre- 
sented in  the  rocks  assigned  to  the  same  formation  at  Moosa- 
khail,  in  the  Punjaub.  Gyrtia  has  two  or  more  British  species, 
and  one  of  these,  G.  carbonaria,  is  rare  in  the  upper  part  of  the 
carboniferous  limestone  of  Belgium.  Athyris  has  eight  or 
nine  British  species,  viz.  A.  ambigua,  A.  expanse*,,  A.  micro- 
gemma,  A.  lamellosa,  A.  planosulcatei,  A.  subtilita,  A.  globu- 
laris,  A.  Roysii,  and  A.  oblonga.  Only  three  species  are 
mentioned  by  Dupont  from  the  corresponding  strata  of  Belgium. 
A.  Roysii  is  rare  in  the  lowest  beds,  attains  its  maximum  of 
abundance  in  the  middle,  or  in  the  upper  part  of  the  'Assise  de 
Tournay,'  and  then  declines.  Where  most  abundant  it  is 
associated  with  A.  pilanosulcata,  which  is  rare  at  this  level,  but 
becomes  more  abundant  towards  the  highest  part  of  the  series, 
where  it  is  joined  by  A.  lamellosa  in  very  small  numbers.  No 
mention  is  made  of  such  species  as  A.  subtilita,  which  would 
be  expected  to  occur  here.  The  species  just  named  is  another 
cosmopolitan  form.  It  occurs  by  millions  in  the  lower  carboni- 
ferous limestone  of  Shubenacadie,  and  other  localities  in  Nova 
Scotia ;  and  a  variety  of  it  is  exceedingly  abundant  in  the 
lowest  beds  of  Kashmere,  in  Iowa  and  in  New  Mexico.  A. 
lamellosa  is  abundant  in  the  Keokuk  limestone  of  Iowa,  where 
it  is  associated  with  A.  squamifcra.  There  are  three  British 
species  of  Iietzia,  viz.,  R.  radialis,  R.  ulotrix,  and  R.  carbonecria. 
The  former  two  also  occur  in  the  higher  part  of  the  series  in 
Belgium,  but  are  nowhere  abundant ;  and  a  variety  of  the  first 
mentioned  is  rather  abundant  in  the  Punjaub.  The  Iowa  and 
Illinois  species  are  also  reported  from  the  higher  beds  only;  but 
neither  are  identical  with  those  of  Europe.  R.  Verneuilana  occurs 
in  the  Warsaw  limestone,  and  R,  vera  in  the  Kaskaskia  lime- 
stone. 

The  Rhynchonellidoz  are  represented  by  the  genera  Rhyncho- 
nella  and  Gamarophoria ;  14  species  of  the  former  and  5  of  the 
latter  are  British.  Of  the  Rhynchonellce  the  most  abundant  are 
R.  pleurodon  and  R,  pugnus.  Both  occur  in  India,  and  R. 
pleurodon  is  possibly  found  in  Nova  Scotia.  The  last-men- 
tioned species  is  said  to  be  abundant  in  the  lowest  carboni- 
ferous limestones  at  Farlow,  Shropshire,  but  in  Belgium  it  is 
rare  in  the  lowest  half  of  the  series,  but  abundant  in  the  upper 
half. 

The  Orthidce  contribute  some  British  species  belonging  to 
Or  this,  Strophomena,  and  Streptorhynchus.  0.  interlineata,  0. 
Michelini,  0.  filiaria,  U.  Keyserlingiana,  0.  resupinata,  are  the 
names  of  the  species  of  Orthis.  The  principal  Belgian  species 
are  0.  arachnoidca,  0.  resupinata,  and  0.  Michelini,  there  being 
seven  or  eight  others.  0.  arachnoiclea  is  rare  in  the  lower  beds, 
becomes  abundant  in  the  '  Assise  de  Tournay,'  and  is  rare  in 
the  '  Assise  de  Waulsort/  and  is  not  known  above  this  horizon. 
0.  resupinata  is  rare  in  the  lowest  beds,  rapidly  increases,  is 
abundant  in  the  lower  half  of  the  '  Assise  de  Tournay,'  attains 
its  maximum  in  the  upper  half  of  the  same,  and  remains  abun- 
dant to  the  summit  of  the  series.  0.  Michelini  is  not  recorded 
from  the  lower  beds ;  but  it  is  very  abundant  in  the  lower  part 
of  the  '  Assise  de  Tournay,'  rare  in  the  upper  part,  and  very  rare 
at  all  higher  horizons.  It  is  probable  that  0.  Michelini  does 
occur  in  the  lowest  beds,  since  it  is  met  with  in  the  lowest 
carboniferous  strata  of  Devonshire  and  Ireland.  A  shell  which 
is  scarcely  distinguishable  from  this  species  occurs  in  the  Bur- 
lington limestone  of  Iowa,  Illinois,  and  Missouri.  The  same 
limestone  also  contains  0.  Sicallovi,  which  closely  resembles 
0.  resupinata.  The  principal  species  of  Streptorhynchus  is 
S.  crenistria,  which  occurs  throughout  the  whole  Devonian  series, 
is  present  in  the  lower  carboniferous  strata  of  all  parts  of  Britain, 
and  is  recorded  by  Davidson  from  various  localities  in  India 
as  well  as  from  the  lower  carboniferous  shales  of  Nova  Scotia, 
in  Belgium  it  is  common  in  the  lower  beds  of  the  carboniferous 
limestone,  and  rare  in  the  higher.  A  variety,  robustus,  is  said  to 
occur  in  the  carboniferous  limestone  at  Vurcha,  Punjaub,  and  in 
the  lower  coal  measures  ol  Illinois.  The  British  species  of 
Utrophomcna  are  S.  aualoga,  which  also  occurs  in  Nova  Scotia, 
and  Si  rhomboidalis.  The  former  is,  however,  frequently  con- 
sidered to  be  a  variety  of  the  Latter;  it  is  rare  at  tha  base  of  the 
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lower  carboniferous  series  in  Belgium,  becomes  more  abundant 
in  the  middle,  and  declines  again  towards  the  top. 

The  Productida;  are  represented  in  the  British  Isles  by  41 
species  of  Productus,  and  7  of  Ghondes.  The  ranges  of  the 
Producti  in  Belgium  are  thus  indicated  by  Dupont.  In  the 
'Assise  d'Etrccungt'  there  are — P.  scabriculus,  var.,  P.  semi- 
reticulatus,  P.  cora,  P.  Flemingii,  P.  pvstulosus.  In  the  '  Assise 
d'Avesnelles '  there  occur  —  P.  cora,  P.  semireticulatus,  and  P. 
Heberti.  In  the  lower  portion  of  the  'Assise  de  Tournay,'  P. 
Flemingii  is  the  predominant  species  ;  P.  semireticulatus  and  P. 
aculeatus  are  common ;  and  P.  elegans,  P.  mesolobus,  P. 
Jimbriatus,  P.  pustidosus,  P.  scabriculus,  P.  plicatilis,  and  P. 
margaritaceus,  are  rare.  In  the  upper  half  of  the  same  horizon 
P.  mesolobus  is  the  most  abundant  species  of  this  genus  ;  P. 
plicatilis,  P.  semireticulatus,  P.  Flemingii,  P.  pvstulosus,  P. 
Jimbriatus,  and  P.  aculeatus,  are  common  :  while  P.  margaritaceus, 
P.  sublcevis,  P.  scabriculus,  and  P.  punctatus,  are  rare.  In  the 
'Assise  de  Waulsort '— P.  semireticulatus,  P.  fimbriates,  and  P. 
aculeatus,  are  the  prevailing  species  ;  P.  mesolobus,  P.  pustulosus, 
P.  Flemingii,  P.  plicatilis,  P.  cora,  and  P.  margaritaceus,  are 
common ;  and  P.  Nystianus,  P.  Humboldtii,  P.  costatus,  P. 
elegans,  P.  punctatus,  P.  scabriculus,  and  P.  sublcevis,  are  rare. 
In  the  'Assise  de  Namur' — P.  semireticulatus,  P.  giganteus,  and 
P.  cora,  are  common.  In  the  'Assise  de  Vise' — P.  punctatus  is 
most  abundant  ;  P.  striatus,  P.  giganteus,  P.  margaritaceus,  P. 
Buchianus,  P.  undatus,  P.  plicatilis,  P.  semireticulatus,  P.  costatus, 
P.  Flemingii,  P.  pustulosus,  P.  marginalis,  P.  Keyserlingianus, 
and  P.  aculeatus  are  common  ;  and  P.  latissimus,  P.  flexistria,  P. 
arenarius,  P.  undiferus,  P.  ermineus,  P.  Grifjithianus,  P.  pro- 
boscideus,  P.  Nystianus,  P.  medusa,  P.  sublcevis,  P.  expansus,  P. 
spmulosus,  P.  tesscllatus,  P.  scabriculus,  and  P.  mesolobus,  are 
rare. 

In  Iowa  the  Burlington  limestone  has  yielded  P.  Flemdngii, 
P.  semireticulatus,  and  P.  punctatus,  all  of  which  are  abun- 
dant, more  especially  the  first  mentioned.  The  Keokuk  lime- 
stone has  yielded  P.  semireticulatus,  P.  alternatus,  P.  cora, 
P.  punctatus,  P.  Wortheni,  P.  mesialis,  P.  setigerus,  and  P. 
vittatus.  The  St.  Louis  limestone  contains  P.  altonensis.  It 
will  be  noticed  that  there  are  several  species  common  to  the  two 
countries ;  but  the  facts  seem  hardly  sufficient  to  enable  us  to 
test  the  contemporaneity  of  the  beds.  P.  semireticulatus  and 
P.  Flemingii,  are  found  in  the  lowest  beds  of  both;  but  P. 
Flemingii  only  is  common  at  this  horizon  in  Belgium.  These 
two  species  occur  in  the  lower  part  of  the  '  Assise"  de  Tournay,' 
where  both  of  them  are  common  ;  they  are  both  common  in  the 
upper  half  of  the  same  stage,  but  P.  punctatus  is  rare ;  and  it  is 
only  in  the  highest  stage,  that  of  Vise,  that  the  three  species  are 
common.  The  nearest  resemblance,  then,  is  between  the  lowest 
or  Burlington  limestone  of  Iowa,  and  the  highest  or  Vise  lime- 
stone of  Belgium.  This  also  harmonises  with  the  fact  that  in 
Iowa  the  genus  is  best  represented  in  the  lower  half  of  the 
lower  carboniferous  series,  but  in  the  upper  half  of  the  same  in 
Belgium.  Moreover,  we  have  already  noticed  the  same  correla- 
tion in  the  case  of  other  families.  Some  of  the  species  also  range 
into  Nova  Scotia  and  India  ;  P.  cora,  P.  semireticulatus,  occur  in 
Nova  Scotia  ;  and  these  species,  as  also  P.  scabriculus,  P.  Hum- 
boldtii, P.  longispinus,  P.  striatus,  and  P.  Purdoni,  are  found  in  the 
carboniferous  limestone  of  North  India.  Aulosteges  and  Strojiha- 
losia  are  represented  by  a  few  species  in  Russia  and  India.  The 
British  species  of  GJwnetes  are  C.  comoides,  G.  convoluta,  G.  tubercu- 
loid, G.  Hardrensis,  G.  sulcata,  G.  papilionacea,  G.  concentrica.  In 
Belgium — G.  variolata,  G.  elegans,  and  0.  sulcata,  occur  in  the 
'  Assise  d'Etrceungt,'  the  first-mentioned  being  common.  In  the 
lower  portion  of  the  '  Assise  de  Tournay,'  C.  variolata  is  rare  ; 
and  0.  comoides  and  C.  papilionacea  occur  in  the  upper  half, 
both  being  rare.  In  the  '  Assise  de  Waulsort,'  C.  papilionacea  is 
common ;  and  G.  elegans,  G.  variolata,  G.  concentrica,  and  G.  per- 
lata,  are  rare.  In  the  'Assise  de  Vise,'  C.  papilionacea,  G.  tubcrcu- 
lata,  and  G.  Buchiana,  are  common  ;  and  C.  sulcata,  C.  Dal- 
maniana,  G.  comoides,  and  G.  concentrica,  are  rare.  G.  Hard- 
rensis is  not  mentioned  among  the  Belgian  species  ;  but  a 
variety,  Thibetensis,  is  exceedingly  abundant  in  Kashmere.  C. 
loevis  and  G.  Austeniana  are  also  Kashmere  species.  G.  Logani  is 
an  Iowa  and  Illinois  species,  which  resembles  C.  variolata;  it- 
occurs  in  the  Burlington  limestone.  G.  Illinoicnsis  is  a  species 
from  the  carboniferous  limestone  of  Illinois. 

The  family  Craniadce,  with  its  single  genus  Crania,  is  repre- 
sented by  three  British  species.  The  Biscinidce  are  represented 
by  two  British  species,  viz.,  Discina  cincta  and  I),  nitida.  The 
Lingulidce  are  represented  by  six  British  species,  all  belonging  to 
the  genus  Lingula. 
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The  other  classes,  viz.,  the  Lamcllibranchiata,  Gasteropoda, 
Pteropoda,  and  Cephalopoda,  each  had  their  representatives  ;  and 
the  details  afforded  by  these  show,  what  has  been  repeatedly- 
pointed  out  already,  that  while  each  country  has  its  own  forms, 
a  few  species  have  extensive  latitudinal  ranges  ;  and  that  few,  if 
any  of  them,  can  be  relied  on  as  indicative  of  the  contempo- 
raneity of  the  strata  in  Europe  and  America.  The  evidence,  so 
far  as  it  goes,  seems  to  point  to  the  conclusion,  that  the  upper 
portion  of  the  lower  carboniferous  series  in  Europe  is  the 
palaeontologies!  representative  of  the  lower  portion  of  the  same 
series  in  America  ;  but  it  will  require  much  further  investigation 
before  that  conclusion  can  be  accepted. 

Upper  Carboniferous  Formation. 
In  the  general  division  of  the  carboniferous  system  into  the 
carboniferous  limestone  group  below  and  the  coal  measure  group 
above,  we  recognise  the  prevalence  of  marine  conditions  in  the 
one  case,  and  of  more  or  less  terrestrial  conditions  in  the  other. 
Such  an  arrangement  is  represented  in  its  typical  form  in  many 
parts  of  England,  but  if  it  was  strictly  applicable  to  all  the 
w  orld,  it  would  follow  that  the  sea  prevailed  everywhere  during 
the  earlier  half  of  the  carboniferous  period,  while  the  laud  made 
its  appearance  above  the  water  during  the  later  half.  This, 
however,  is  known  not  to  be  true,  for  in  the  British  Islands,  not 
to  speak  of  many  other  countries,  the  carboniferous  system  when 
traced  northward  comprises  a  gradually  increasing  proportion  of 
shallow  sea-shore  and  terrestrial  strata,  so  that  the  system  be- 
comes more  and  more  a  system  of  coal  measures,  while  the 
marine  limestones  diminish  and  disappear.  Could  we  map  the 
world  during  the  successive  phases  of  this  period,  it  would,  we 
confidently  believe,  be  found  that  the  carboniferous  limestone, 
the  millstone  grit,  and  the  coal  measures  were  being  developed 
in  their  typical  form  during  every  part  of  this  period.  These 
terms  must  then  be  regarded  as  temporary,  to  be  retained  until 
the  confusion  is  sufficiently  great,  or  rather  sufficiently  felt,  to 
compel  the  adoption  of  better  ones.  Illustrations  of  their  incon- 
venience are  already  cropping  up.  Thus  we  have  the  upper 
and  lower  coalmeasures  of  England,  both  of  which  belong  to  the 
upper  carboniferous  formation  ;  the  lower  coal  group  of  Scotland, 
which  belongs  to  the  upper  portion  of  the  lower  carboniferous 
formation  ;  and  in  Nova  Scotia  we  find  an  upper  coal  formation, 
a  middle  coal  formation,  and  the  lower  coal  measures.  The 
former  two  belong  to  the  highest  part  of  the  upper  carboniferous 
formation  ;  while  the  third  constitutes  the  base  of  the  lower 
carboniferous  formation.  Unless,  then,  a  person  be  acquainted 
with  the  geology  of  England  and  Nova  Scotia,  he  might  be 
misled  into  supposing  that  the  lower  coal  measures  of  these  two 
countries  were  in  the  opinion  of  geologists  the  chronological 
representatives  one  of  the  other.  In  most  of  the  areas,  however, 
which  have  been  explored  the  coal  measures  generally  prevail 
towards  the  summit  of  the  system,  and  it  is  in  this  part  of  the 
series  that  we  have  the  most  abundant  evidence  of  the  existence 
of  land.  As  none  of  the  strata  before  or  after,  prior  to  the 
tertiary  era,  have  afforded  so  much  information  as  to  the  terres- 
trial inhabitants  of  former  epochs,  we  take  this  opportunity  of 
making  a  few  general  remarks  respecting  these  old  worlds  and 
the  beings  which  they  supported.  The  remarks  will  mostly 
refer  to  the  upper  carboniferous  formation,  but  we  shall  have 
occasion  now  and  then  to  compare  them  with  what  existed  in 
the  lower  carboniferous  formation. 

During  this  period,  and  in  many  of  those  which  preceded  it, 
the  principal  land  surfaces  on  the  present  British  area  appear  to 
have  been  central  England  and  the  northern  portion  of  Scot- 
land. The  English  surfaces  were  probably  islands  lying  off  a 
large  continent  situated  towards  the  north-west.  The  evidence 
on  this  point  is  of  various  kinds — such  as  stratigraphical  breaks, 
the  distribution  of  coal  resting  on  underclays,  the  gradual  increase 
or  decrease  of  the  strata  in  certain  directions,  the  denudation  of 
beds  after  the  deposition  of  the  carboniferous  limestone  and 
before  that  of  the  Permian  series,  &c.  A  few  illustrations  of 
each  kind  will  serve  to  show  that  a  systematic  study  of  the  facts 
Avould  develope  many  interesting  features  in  the  geography  of 
the  carboniferous  world.  In  the  Shrewsbury  coal-field  the  coal 
strata  rest  on  pre-carboniferous  rocks,  and  in  a  narrow  valley 
about  18  miles  long  and  one  mile  wide.  The  strata  belong  to 
the  uppermost  portion  of  the  coal  measures,  and  are  remarkable 
for  a  thin  band  of  limestone  which  abounds  in  estuarine  and 
marine  organisms.  This  band  has  been  traced  into  Lancashire 
and  Warwickshire,  or  over  an  area  of  about  10,000  square  miles. 
The  lower  portion  of  the  coal  measures  is  not  developed.  The 
coal-fields  of  the  Titterstone  and  Brown  Glee  Hills  in  Shropshire 


also  belong  to  the  higher  coal  measures,  and  rest  on  Devonian  or 
old  red  sandstone  rocks,  and,  like  most  of  the  beds  of  this  period 
which  are  supported  by  pre-carboniferous  strata,  are  situated 
upon  elevated  ground.  There  is,  we  believe,  such  a  relation 
between  the  degrees  of  development  of  the  carboniferous  series 
and  the  vertical  contour  of  the  ground,  that  a  map  which  indi- 
cated the  respective  areas  where  the  carboniferous  limestone  is 
overlaid  by  the  coal  measures,  where  earlier  rocks  support  these 
measures,  and  where  carboniferous  rocks  appear  not  to  have 
been  deposited,  would  indicate  the  low  level,  middle  level,  and 
high  level  grounds  of  this  period.  The  low  level  district  would 
be  that  which  was  most  persistently  submarine,  the  middle 
level  that  which  was  less  persistently  submarine,  and  the  high 
level  that  which  remained  permanently  above  the  waters. 
Such  a  map  would,  moreover,  give  a  generalised  outline  of  the 
extent  to  which  the  land  oscillated  above  and  below  the  sea 
level  of  the  carboniferous  period.  The  break  in  Shropshire  is 
traceable  for  many  miles  to  the  east ;  thus  in  South  Staffordshire 
the  middle  coal  measures  rest  directly  upon  rqiper  Silurian 
rocks ;  in  Warwickshire  the  lowest  strata  found  belong  to  the 
millstone  grit,  so  that  whether  the  carboniferous  limestone  is  or 
is  not  developed  is  uncertain ;  in  Leicestershire  the  carboniferous 
limestone  is  very  feebly  developed  and  rests  on  Cambrian  rocks, 
while  the  upper  coal  measures  are  absent  between  the  middle 
coal  measures  and  the  Permian  breccia.  The  only  probable  relics 
of  them  are  some  patches  of  gilt,  which  seem  to  bear  witness  to 
an  extensive  denudation  of  this  area  at  the  close  of  the  carboni- 
ferous epoch.  This  band  of  country  from  Shropshire  to  Leices- 
tershire, and  perhaps  farther  east,  was  highland  during  a  greater 
or  less  portion  of  this  period ;  and  along  it  the  sea,  or  rather 
marine  deposits,  appear  to  have  encroached  inland  from  the  east 
towards  the  west.  Similar  phenomena  are  apparent  in  pro- 
ceeding southwardly  or  northwardly  from  Shropshire  and 
Central  Wales.  How  far  this  land  may  have  extended  towards 
the  south  and  east  is  not  known.  The  few  facts  bearing  upon 
the  subject  rather  countenance  the  view  that  the  whole  of  the 
south  of  England  was  then  land.  Thus  the  lowest  beds  of 
the  Bristol  coal-field  die  out  towards  the  east,  a  phenomenon 
which  in  itself  proves  little,  but  suggests  that  the  higher  beds 
also  may  disappear  in  their  easterly  extension  beneath  the 
secondary  strata.  The  pebbles  of  the  post-carboniferous  de- 
posits south  and  east  of  the  Staffordshire  and  Gloucestershire 
coal-fields  are  formed  of  pre-carboniferous  rocks;  and  the 
deep  well  borings  at  Harwich  and  Kentish  Town  have  revealed 
a  great  gap  in  the  succession  of  strata,  which  gap  may,  or  may 
not,  represent  the  carboniferous  series. 

Every  coal-seam  is  a  proof  of  the  existence  of  land  during  the 
period  of  its  formation  ;  and  in  the  majority  of  cases  it  occupies 
a  portion  of  its  surface.  That  coal  has  generally  been  formed 
from  vegetable  matter  which  grew  in  situ,  and  not  from  such  as 
may  have  been  drifted,  is  now  generally  admitted  by  most 
authorities ;  but  there  are  some,  as,  for  instance,  Professor  Jukes, 
who  maintain  that  most  coal-fields  are  accumulations  of  trans- 
ported matter,  whether  that  matter  be  carbonaceous  or  detrital. 
The  objections  to  the  'growth  in  situ'  theory  are  detailed  by 
Professor  Jukes  in  his  memoir  on  the  South  Staffordshire  Coal 
Field,  to  which  we  would  refer  the  reader,  while  the  arguments 
in  support  of  the  same  theory  are  concisely  stated  by  Principal 
Dawson  in  his  '  Acadian  Geology '  and  other  publications,  which 
we  quote,  premising,  however,  that  they  are  mainly  founded 
upon  the  phenomena  presented  by  the  Nova-Scotian  coal-fields. 
"  The  occurrence  of  Stigmaria  under  nearly  every  bed  of  coal 
proves  beyond  question  that  the  material  was  accumulated  by 
growth  in  situ  ;  while  the  character  of  the  sediments  intervening 
between  the  beds  of  coal  proves  with  equal  certainty  the  abun- 
dant transport  of  mud  and  sand  by  water.  In  other  words, 
conditions  similar  to  those  of  the  swampy  deltas  of  great  rivers 
are  implied.  The  true  coal  consists  principally  of  the  flattened 
bark  of  the  Sigillarian  and  other  trees,  intermixed  with  leaves  of 
ferns  and  Cordaites,  and  other  herbaceous  debris,  and  with  frag- 
ments of  decayed  wood  constituting  '  mineral  charcoal/  all  these 
materials  having  manifestly  alike  grown  and  accumulated  where 
we  find  them.  The  microscopical  structure  and  chemical  com- 
position of  the  beds  of  cannel  coal  and  earthy  bitumens,  and  of 
the  more  highly  bituminous  and  carbonaceous  shales,  show 
them  to  have  been  of  the  nature  of  the  fine  vegetable  mud 
which  accumulates  in  the  ponds  and  shallow  lakes  of  modern 
swamps.  When  such  fine  vegetable  sediment  is  mixed,  as  is 
often  the  case,  with  clay,  it  becomes  similar  to  the  bituminous 
limestone  and  calcareo-bituminous  shales  of  the  coal  measures. 
A  few  of  the  underclays  winch  support  beds  of  coal  are  of  the 
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nature  of  the  vegetable  mud  above  referred  to  ;  but  the  greater 
part  are  argillo-arenaceous  in  composition,  with  little  vegetable 
matter,  and  bleached  by  the  drainage  from  them  of  water  con- 
taining the  products  of  vegetable  decay.  They  are  in  short 
loamy  and  clay  soils,  and  must  have  been  sufficiently,  above 
water  to  admit  of  drainage.  The  absence  of  sulphurets  and  the 
occurrence  of  carbonate  of  iron  in  connection  with  them,  prove 
that  when  they  existed  as  soils,  rain  water,  and  not  sea  water, 
percolated  them.  The  coal  and  the  fossil  forests  present  many 
evidences  of  sub-aerial  conditions.  Most  of  the  erect  and  pros- 
trate trees  had  become  hollow  shells  of  bark  before  they  were 
finally  imbedded,  and  their  wood  had  broken  into  cubical  pieces 
of  mineral  charcoal.  Land-snails  and  galley-worms  (Xylobius) 
crept  into  them,  and  they  became  dens  or  traps  for  reptiles. 
Large  quantities  of  mineral  charcoal  occur  on  the  surfaces  of  all 
the  large  beds  of  coal.  None  of  these  appearances  could  have 
been  formed  by  subaqueous  action.  Though  the  roots  of  Sifjil- 
laria  bear  some  resemblance  to  the  rhizomes  of  certain  aquatic 
plants,  yet  structurally  they  are  absolutely  identical  with  the 
roots  of  Cycads,  which  the  stems  also  resemble.  Further,  the 
Sigillarice  grew  on  the  same  soils  which  supported  Conifers, 
Lepidodendra,  Gordaites,  and  ferns — plants  which  could  not  have 
grown  in  water.  Again,  with  the  exception,  perhaps,  of  some 
Pinmdarice  and  Asterophyllites,  there  is  a  remarkable  absence 
from  the  coal  measures  of  any  form  of  properly  aquatic  vegeta- 
tion. The  occurrence  of  marine  or  brackish  water  animals  in 
the  roofs  of  coal  beds,  or  even  in  the  coal  itself,  affords  no  evi- 
dence of  subaqueous  accumulation,  since  the  same  thing  occurs 
in  the  case  of  modern  submarine  forests.  For  these  and  other 
reasons,  some  of  which  are  more  fully  stated  in  the  papers 
already  referred  to,  while  I  admit  that  the  areas  of  coal  accumu- 
lation were  frequently  submerged,  I  must  maintain  that  the 
true  coal  is  a  subaerial  accumulation  by  vegetable  growth  on 
soils  wet  and  swampy,  it  is  true,  but  not  submerged.  I  would 
add  the  further  consideration,  already  urged  elsewhere,  that, 
in  the  case  of  fossil  forests  associated  with  the  coal,  the  con- 
ditions of  submergence  and  silting  up  which  have  preserved 
the  trees  as  fossils,  must  have  been  precisely  those  which  were 
fatal  to  their  existence  as  living  plants — a  fact  sufficiently  evi- 
dent to  us  in  the  case  of  modern  submarine  forests,  but  often 
overlooked  by  the  framers  of  theories  of  the  accumulation  of 
coal.  It  seems  strange  that  the  occasional  inequalities  of  the 
floors  of  the  coal  beds,  the  sand  or  gravel  ridges  which  traverse 
them,  the  channels  cut  through  the  coal,  the  occurrence  of 
patches  of  sand,  and  the  insertion  of  wedges  of  such  material 
splitting  the  beds,  have  been  regarded  by  some  able  geologists  as 
evidences  of  the  aquatic  origin  of  coal.  In  truth,  these  appear- 
ances are  of  constant  occurrence  in  modern  swamps  and  marshes, 
more  especially  near  their  margins,  or  where  they  are  exposed 
to  the  elfects  of  ocean  storms  or  river  inundations.  The  lamina- 
tion of  the  coal  has  also  been  adduced  as  a  proof  of  aqueous 
deposition  ;  but  the  microscope  shows,  as  1  have  elsewhere 
pointed  out,  that  this  is  entirely  different  from  ordinary  aqueous 
lamination,  and  depends  on  the  superposition  of  successive  gene- 
rations of  more  or  less  decayed  trunks  of  trees  and  beds  of 
leaves.  The  lamination  in  the  truly  aqueous  cannels  and  carbo- 
naceous shales  is  of  a  very  different  character."  If  then  coal 
seams  generally  mark  the  site  of  former  soils,  it  is  manifest  that 
a  large  portion  of  Great  Britain,  Europe,  Northern  Asia,  North 
America,  and  probably  other  districts,  coincides  with  the  carbo- 
niferous land. 

The  argument  in  favour  of  a  carboniferous  '  Atlantis,'  based 
upon  the  attenuation  of  strata,  has  been  referred  to  in  the  case  of 
the  carboniferous  limestone  ;  and  Mr.  Hull  has  worked  out  the 
same  argument  with  reference  to  the  later  carboniferous  rocks. 
For  instance  the  coal  measures  are  1810  feet  thick  in  South 
Staffordshire  ;  2500  feet  in  Leicestershire  ;  3500  feet  in  South 
Derbyshire  ;  5000  feet  in  North  Staffordshire  ;  and  6800  feet  in 
Lancashire.  Thisshows  a  general  increase  in  the  thickness  towards 
the  north-west ;  and  in  Scotland  the  coal  measures  increase  in 
their  north-westerly  extension.  The  coal-fields  on  the  southern 
side  of  the  supposed  Central  England  barrier  of  land  show  a 
rapid  increase  in  thickness  towards  the  west ;  thus  the  coal  mea- 
sures of  the  Bristol  coal-fields  are  5125  feet  thick  ;  while  those 
of  Glamorganshire  are  upwards  of  11,500  feet  thick.  In  both 
fields  the  strata  are  almost  exclusively  detrital,  limestone  being 
absent  or  rare. 

In  the  North  American  coal-bearing  or  upper  carboniferous 
strata,  the  rocks  become  coarser  in  texture,  and  more  massive, 
towards  the  east  and  south-east ;  and  in  support  of  this  statement 
we  append  the  observations  of  Professor  H.  D.  Rogers  : — "  Com- 


paring in  the  first  place  the  rocks  of  mechanical  origin  as  they 
occur  in  different  districts,  we  almost  invariably  find  them 
coarsest  and  most  massive  towards  the  south-east,  and  more  and 
more  fine  grained  and  less  arenaceous  as  we  pursue  them  across 
the  successive  parallel  basins  north-west.  Thus  in  the  anthracite 
coal-fields,  which  are  the  most  south-eastern  of  all,  the  coal  is 
interstratified  with  a  vast  thickness  of  rough  and  ponderous 
grits,  and  coarse  siliceous  conglomerates,  but  is  associated  with 
very  little  soft  clay -slate  or  shale.  In  this  region  the  coal 
slates  themselves  are  more  than  ordinarily  arenaceous,  and  bear 
a  smaller  proportion  to  the  sandstones  than  in  the  basins  more  to 
the  west.  At  the  same  time,  the  coal  rocks,  viewed  in  the 
aggregate,  acquire  a  finer  texture  in  going  west,  the  individual 
strata  undergo  a  corresponding  reduction  in  thickness,  while 
many  of  them  entirely  thin  away.  I  may  cite,  as  a  striking 
instance  of  these  changes,  the  great  coal-conglomerate  itself, 
which  forms  the  general  base  of  the  main  or  upper  coal- 
measures.  This  massive  rock  is  chiefly  composed  of  large  quartz- 
ose  pebbles  imbedded  in  coarse  sand.  Adjacent  to  its  most 
south-eastern  outcrop  in  Pennsylvania — that  is  to  say,  in  Sharp 
Mountain,  where  it  constitutes  the  boundary  of  the  first  or 
Pottsville  basin — it  has  a  thickness  of  nearly  1500  feet ;  but  in 
the  mountains  which  embrace  the  Wyoming  coal-field,  about  30 
miles  to  the  north-west,  the  thickness  of  the  formation  is  only 
500  feet ;  while  still  farther  across  the  chain,  where  it  becomes 
the  general  floor  of  the  coal-measures  under  the  bituminous 
form,  in  the  basins  north-west  of  the  Alleghany  Mountains, 
its  entire  thickness  seldom  exceeds  80  or  100  feet.  Tracing  it 
across  the  great  western  coal-field,  until  we  encounter  its  last 
outcrop  in  Western  Pennsylvania,  Ohio,  and  Kentucky,  this 
wonderfully  expanded  rock  dwindles  to  a  thin  bed  of  sandstone, 
sprinkled  with  a  few  pebbles,  its  whole  thickness  amounting 
generally  to  only  20  or  30  feet.  There  is  a  corresponding  and 
quite  as  striking  a  diminution  in  its  constituent  fragments,  the 
pebbles  in  the  most  south-east  belts  of  the  formation  being  often  as 
large  as  a  hen's  egg,  while  in  the  north-west  their  diameter  is 
reduced  to  that  of  a  pea.  A  similar  gradation  obtains  in  the 
thickness  and  coarseness  of  nearly  all  the  interstratified  sand- 
stones and  other  mechanical  members  ot  the  formation.  I 
conceive  that  this  interesting  fact,  fully  established  by  the 
surveys  of  Pennsylvania  and  Virginia,  shows  beyond  all  question, 
that  the  south-east  was  the  quarter  whence  the  coarse  materials 
of  the  coal  rocks  were  derived.  But  there  are  not  wanting  other 
proofs  that  the  ancient  land  lay  in  that  direction  ;  these  will  be 
presently  detailed  in  describing  the  gradations  witnessed  in  the 
limestones  and  beds  of  coal.  The  above  general  law  of  distribu- 
tion relates,  it  should  be  observed,  only  to  the  coarser  mechanical 
aggregates,  since  there  are  some  apparent  exceptions  to  its 
generality  among  the  finer  grained  slates  and  shales.  Though 
the  texture  of  these  continues  to  grow  finer  as  we  advance  west, 
some  of  the  strata,  when  individually  traced,  seem  to  increase 
for  a  certain  distance  in  thickness.  This  curious  circumstance, 
which  belongs,  indeed,  to  many  of  the  more  argillaceous  members 
of  our  Appalachian  formations,  so  far  from  invalidating  the  above 
inferences  respecting  the  west  transportation  of  the  sediments, 
comes  beautifully  to  confirm  them,  since  it  is  evident  that 
until  a  current,  holding  in  suspension  a  quantity  of  sedimentary 
matter,  declines  in  velocity  to  a  certain  point,  it  cannot  let  fail 
any  considerable  amount  of  the  smaller  particles.  After  it  has 
reached  a  given  degree  of  retardation,  the  finer  materials  will 
subside,  and  in  an  increasing  quantity,  up  to  a  certain  point,  at 
which  the  loss  of  velocity  in  the  current  is  compensated  by  the 
exhaustion  of  material,  whence  gradual  and  final  thinning  of  the 
deposit  will  take  place.  If  we  examine  in  the  next  place  the 
gradations  of  thickness  visible  in  the  limestones  and  other 
marine  deposits,  they  will  be  found  to  lead  to  precisely  similar 
inferences  respecting  the  position  of  the  ancient  land.  Viewed 
either  together  or  individually,  the  limestones  of  the  coal 
measures  of  Pennsylvania,  Virginia,  and  Ohio,  display  a 
remarkably  uniform  augmentation  as  we  trace  them  westward. 
Thus,  throughout  all  the  south-east  basins,  comprising  the 
whole  of  the  anthracite  coal-fields  of  Pennsylvania  and  the 
Broad  Top  Mountain  in  the  same  state,  the  formation  exhibits  a 
total  absence  of  limestone,  and  a  corresponding  deficiency  of 
calcareous  matter  in  the  shale  and  iron  ores.  Advancing,  how- 
ever, a  distance  of  25  or  50  miles  north-west  to  the  general 
south-east  margin  of  the  great  bituminous  region,  where  we 
enter  on  the  first  of  the  chain  of  partially  insulated  troughs, 
adjacent  to  the  escarpment  of  the  Alleghany  Mountains,  we  no 
longer  encounter  a  total  poverty  of  limestone,  though  we  still 
meet  with  a  striking  deficiency.    As  an  evidence  of  this,  let  us 
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take  one  of  the  basins  of  the  Alleghany  Mountains — that,  for 
example,  -which  lies  near  the  head  of  the  Potomac  river.  The 
minute  researches  there  made,  in  connection  with  the  geological 
surveys  of  Virginia  and  Pennsylvania,  have  shown  that  the  total 
thickness  in  the  limestones,  counting  all  the  thin  hands  and 
layers  of  nodules,  does  not  probably  exceed  10  feet.  This  state- 
ment is  confirmed  by  a  pamphlet  on  the  same  coal-field, 
describing  the  land  of  the  George's  Creek  Company,  by  Messrs. 
Alexander  and  Tyson.  In  their  very  full  section  of  the  strata 
we  do  not  see  a  single  band  of  limestone  introduced.  Turning 
to  the  Moshanon  basin,  in  Centre  County,  which  is  also  a 
marginal  trough  of  the  great  west  coal-field,  the  entire  quantity 
of  limestone  appears  to  be  about  7  or  8  feet.  If,  however,  we 
pass  west  from  this  south-east  line  and  cross  the  great  coal-field 
by  any  section  between  the  Susquehanna  in  Pennsylvania  and 
the  Little  Kenawha  in  Virginia,  we  witness  a  regularly  progres- 
sive expansion  of  the  calcareous  rocks."  After  some  details, 
showing  that  the  limestones  increase  from  zero  in  the  Broad 
Top  basin  to  200  feet  at  Wheeling,  beyond  the  Moo.OBgah.ela 
river,  the  Professor  goes  on  to  notice  that  the  conclusions  drawn 
from  the  limestones  and  detrital  rocks  mutually  support  each 
other.  He  next  deals  with  the  phenomena  presented  by  the 
coal  seams.  Many  of  them  are  of  a  very  slight  extent ;  but 
there  are  not  a  few,  more  especially  the  thicker  seams,  which 
have  an  extraordinarily  wide  outspread. 

One  seam,  for  example,  known  as  the  Pittsburg  coal,  has  been 
traced  over  an  elliptical  area  225  miles  across  in  one  direc- 
tion, and  about  100  miles  in  another  ;  so  that  its  superficial 
continuous  extent  would  be  about  14,000  square  miles.  The 
same  seam  is,  however,  present  in  several  outlying  portions 
of  the  coal  measures,  so  situated  as  to  imply  a  former  area 
of  at  least  30,000  square  miles.  How  much  larger  it  may 
have  been  cannot  be  estimated  owing  to  the  extensive  denu- 
dation of  the  margins  of  the  coal  area.  This  seam  is  re- 
markably uniform  in  its  thickness  over  considerable  spaces, 
but  taken  as  a  whole  it  thins  out  gradually  from  2  feet 
in  the  west  to  12  or  14  feet  in  the  east;  the  increase  is  less 
towards  the  south-east  than  towards  the  north-east,  indicating 
that  it  was  in  the  latter  direction  that  the  uplands  were  situated, 
Considering  then  how  vast  is  the  bulk  of  the  material  which  has 
been  transported  to  form  the  upper  carboniferous  formations  of 
Great  Britain  and  North  America,  and  knowing  that  many  of 
the  later  and  earlier  British  strata  were  derived  from  a  western 
source,  land  must  have  formerly  been  far  more  abundant  in  the 
North  Atlantic  than  it  is  now. 

Not  only  must  the  land  have  been  extensive  that  supplied 
our  coal  measures,  for  a  series  of  islands  would  not  have  been 
sufficient,  but  denudation  must  also  have  been  very  great. 
Denudation,  or  rather  the  effect  of  denudation,  is,  in  our 
opinion,  as  important  a  clue  to  the  physical  geography  of  this 
period,  and  indeed  of  all  periods,  as  stratigraphy.  Strati- 
graphy is  the  study  of  the  distribution  and  succession  of  strata, 
and  has  been  deservedly  much  cultivated  by  geologists ;  the 
study  of  denudation  indicates  the  amount  of  material  which 
has  been  removed,  and  the  periods  during  which  such  removal 
took  place,  and  should  be,  but  is  not,  the  constant  handmaid  of 
stratigraphy.  To  dwell  upon  the  stratigraphy  is  to  tell  half  the 
story  only;  for  to  complete  the  cycle  we  ought  to  follow  the 
material  in  its  journeyings  from  resting-place  to  resting-place. 
The  defect  is  apparent  and  easily  pointed  out,  but  it  is  a  far 
more  difficult  matter  to  remedy  it.  The  pre-carboniferous  and 
carboniferous  rocks  are  much  denuded,  but  how  much  of  that 
denudation  took  place  in  carboniferous  times?  We  can,  how- 
ever, mention  one  or  two  minor  cases  of  denudation  as  they 
support  to  a  certain  extent  the  terrestrial  origin  of  coal.  In 
many  coal-fields  the  seam  of  coal  is  suddenly  interrupted  by  a 
patch  of  sandstone  or  clay,  which  phenomenon  is  variously 
called  "horse,"  "horse  back,"  and  "rock  fault."  Many  cases  of 
.this  kind  are  the  filled  up  channels  of  a  river  or  stream  which 
flowed  across  the  coal  seam.  De  la  Beche  has  described  one  in 
Gloucestershire  as  consisting  of  a  channel  from  130  to  340  yards 
in  breadth,  which  has  been  traced  for  two  miles  in  a  south- 
easterly direction.  Connected  with  and  debouching  upon  it  are 
a  series  of  smaller  and  shallower  channels.  The  whole  arrange- 
ment is  remarkably  like  a  river  system,  the  sandstone  being  cast 
in  the  valleys  of  excavation.  Similar,  but  smaller,  reck  faults 
occur  in  the  Leicestershire  coal-field.  Jukes  mentions  one  in 
the  coal-field  of  South  Staffordshire,  in  which  the  slope  of  the 
sides  was  about  7°,  and  the  depth  in  the  centre  at  least  CO  feet. 
He  distinguishes  a  second  kind  of  rock  fault,  which  was  formed 
by  local  hillocks  around  which  the  coal  was  formed.    One  or 


two  other  cases  of  carboniferous  river  valleys  are  mentioned  in 
a  subsequent  part  of  this  article. 

In  connection  with  denudation  as  evidence  of  land  surfaces, 
we  would  mention  the  "boulder"  bed  at  the  base  of  the 
Talcheer  group  in  the  Cuttack  district  of  India,  although  its 
precise*  age  is  uncertain.  At  present  it  appears  to  belong  to  the 
later  part  of  the  palceozoic  epoch,  and  may  be  carboniferous, 
permian,  or  pre-mesozoie.  It  rests  upon  gneiss,  and  is  appa- 
rently distributed  in  patches.  It  consists  of  large  blocks  of 
granite  and  gneiss,  some  of  which  are  five  feet  in  diameter, 
imbedded  in  a  matrix  of  variable  fineness  of  grain.  Sometimes 
it  is  a  coarse  sandstone,  and  at  others  it  is  an  exceedingly  fine 
shale.  The  blocks  are  for  the  most  part  rounded  and  without 
any  apparent  traces  of  striae.  In  the  sandstones  associated  with 
them  there  are  a  great  many  small  irregular  and  angular  lumps 
of  shale,  of  a  kind  similar  to  the  shales  imbedded  with  the 
sandstones.  As  no  older  sedimentary  strata  have  been  found  in 
the  immediate  district  it  is  difficult  to  account  for  the  origin  of 
this  shale.  But  there  is  a  phenomenon,  of  common  occurrence 
in  some  of  the  large  rivers  of  India  of  the  present  period,  which 
throws  some  light  upon  it.  During  the  dry  season  they  diminish 
so  much  as  to  become  converted  into  a  series  of  large  shallow 
pools.  The  fine  sediment  collects  in  these,  and  a  portion  of  the 
mud  round  the  edges  becomes  hardened  by  the  sun.  When  the 
river  is  in  Hood,  large  fragments  of  the  mud  are  carried  down  the 
river  and  deposited  in  places  where  sand  usually  collects.  If 
these  conditions  coincided  with  a  cold  winter  temperature  the 
action  of  shore  ice  would  effect  the  same  result. 

So  far  as  these  few  facts  admit  of  an  opinion  being  formed,  we 
should  conjecture  that  the  boulders,  previously  rounded  by 
attrition,  had  been  transferred  to  the  "boulder  bed"  by  the 
action  of  shore  or  ground  ice  in  a  river,  or  in  a  lake  near  a  river  ; 
and  that  they  belong  to  what  we  have  termed  the  fifth  mode  of 
occurrence  of  boulders,  under  Boulders,  E.  C.  S.  cols.  163,  164. 
This,  together  with  the  suggested  explanation  of  the  angular 
fragments  of  shale,  would  imply  a  climate  liable  to  mild  frosts 
in  winter, and  to  considerable  heats  in  summer;  a  climate  some- 
what like  that  now  existing  in  Thibet,  that  is,  in  a  country  a 
few  degrees  to  the  north  of  Cuttack. 

Such  are  a  few  details  bearing  upon  the  existence  and  location 
of  the  land  of  this  period;  but  before  we  enter  upon  a  con- 
sideration of  its  inhabitants,  we  will  add  a  few  supplementary 
remarks  to  the  accounts  already  given  [Coal  Formation,  E.  C.J 
of  the  stratigraphy  of  the  coal-fields  of  North  America.  In  so 
doing  we  propose  to  take  up  each  district  in  North  America, 
beginning  with  those  on  the  east  and  ending  with,  those  on  the 
west,  and  following  them  up  generally  from  the  north  towards 
the  south. 

The  first  district,  then,  that  calls  our  attention  is  Nova  Scotia, 
where  the  upper  carboniferous  series  is  arranged  in  three  divi- 
sions by  Dr.  Dawson.  (1.)  The  lowest  is  the  '  MiUstone  grit 
formation/  which  consists  of  sandstones,  shales,  and  con- 
glomerates, with  little  or  no  coal,  and  but  few  plants.  Red  and 
soft  beds  prevail  in  the  lower  part,  and  beds  of  coarse  grey 
sandstone  in  the  higher  part,  which  sandstone  frequently  con- 
tains trunks  of  the  conifer,  Dadoxylon  Acadianum.  Its  thick- 
ness is  between  5000  and  6000  feet.  (2.)  The  '  Middle  Coal 
Formation,'  or  coal  measures  proper,  overlies  the  first  division, 
and  contrasts  with  it  and  the  highest  division,  in  that  the  beds 
are  of  a  more  neutral  tint,  and  not  ruddy.  The  strata  chiefly 
consist  of  dark  shales  and  grey  sandstones,  while  conglomerates 
are  absent.  The  principal  beds  of  coal  are  in  this  division, 
but,  as  is  implied  in  the  name,  there  are  coals  above  it  and 
below  it.  The  lower  series  forms  the  lowest  portion  of  the 
lower  carboniferous  series,  occurring  indeed  below  what  is 
considered  to  represent  the  carboniferous  limestone.  The  most 
prevalent  fossils  are  Sigillariai,  Stigmaricc,  Filices,  Cordaites, 
Calamites,  Entomostraca,  Anthracomya,  and  Spirorbis.  The  total 
thickness  is  about  4000  feet.  (3.)  The  '  Upper  Coal  Forma- 
tion' consists  of  sandstones,  shales,  and  conglomerates,  asso- 
ciated with  a  few  bands  of  limestone  and  coal.  The  larger 
number  of  the  beds  are  stained  red,  and  alternate  with  others 
of  a  grey  tinge.  The  principal  plants  are  Calamites  Suclcovii, 
Annularia  galioides,  Cordaites  simplex,  Alethopteris  nervosa, 
Pecopteris  arborescens,  Vadoxylon  materiarum,  Lepidophloios 
parvus,  and  Sigillaria  scutellata.  The  total  thickness  is  about 
3000  feet.  Hence  it  would  seem  that  in  Nova  Scotia  the 
upper  carboniferous  formation  is  16,000  feet  thick,  a  thickness 
which  is  unparalleled  anywhere  else.  Great  as  the  thickness  is,  it 
does  not  appear  to  be  exaggerated,  for  upwards  of  14,000  feet  are 
exposed  in  one  section,  a  section  which  many  exceUent  observers 
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have  testified  is  continuous,  and  which  has  long  been  celebrated 
as  the  '  Joggins '  section.  This  section  is  so  instructive  that 
we  feel  very  much  disposed  to  insert  here  the  detailed  enu- 
meration of  the  beds  as  worked  out  by  Logan,  Lyell,  and 
Dawson,  but  we  must  content  ourselves  with  the  following 
generalised  account  of  the  latter  from  Dawson's  '  Acadian 
Geology/  2nd  edition: — 

Commencing  at  Seaman's  Brook  in  Mill  Cove,  and  taking 
Logan's  carefully  detailed  section  as  our  guide,  we  see  in  the 
low  cliff,  and  in  the  shore-reef,  beds  of  reddish  and  gray  sand- 
stone, alternating  with  reddish  shales  or  beds  of  hardened  and 
laminated  clay.  In  a  few  places  we  find  among  these  beds  layers 
of  gypsum  and  of  a  coarse  sandy  limestone.  In  several  of  the 
gray  beds  there  are  fragments  of  trunks  and  branches  of  trees 
converted  into  coal,  and  resembling,  what  they  certainly  once 
were,  drift  trees  imbedded  in  sand-banks.  Associated  with  these 
remains  we  iind  in  four  of  the  beds  small  quantities  of  the  gray 
sulphuret  and  green  carbonate  of  copper,  minerals  introduced 
into  these  beds  by  waters  holding  sulphate  of  copper  in  solution, 
which  the  carbonaceous  matter  of  the  fossil  wood  has  deoxidised, 
and  thereby  caused  its  deposition.  Such  appearances  are  not 
infrequent  in  beds  containing  fossil  plants,  but  they  have  not 
hitherto  been  found  to  afford  sufficient  quantities  of  copper  to  be 
of  any  practical  value.  I  may  also  remark  here,  in  connection 
with  the  occurrence  of  fossil  plants  in  gray  rather  than  in  red 
beds,  that  in  the  coal  formation,  as  in  the  modern  marshes  and 
peat  bogs  already  described,  the  presence  of  vegetable  matter  has 
often  destroyed  the  red  colour  of  beds  tinged  with  peroxide  of 
iron,  and  hence  the  fossils  are  in  some  sense  the  cause  of  the  gray 
colour  of  the  beds  in  which  they  are  found.  Beds  of  the  kind 
just  described  occupy  the  shore  to  a  distance  equal  to  2308  feet, 
as  ascertained  by  the  careful  measurement  of  each  bed  made  by 
Sir  W.  Logan.  I  may  remind  the  reader  that  as  these  beds  dip 
to  the  south-west,  we  are  constantly  proceeding  from  older  to 
newer  beds.  In  the  succeeding  3240  feet  of  beds  we  find  a 
similar  series,  with  some  additional  features  indicating  our 
approach  to  the  great  masses  of  fossil  vegetables  entombed  in  the 
true  coal  measures  which  overlie  them.  There  are  here  nine 
seams  of  coal,  all  very  thin,  their  total  thickness  being  only  ten 
inches,  and  under  each  seam  we  observe  a  bed  of  clay  or 
crumbling  argillaceous  sandstone,  with  remains  of  roots  belong- 
ing to  plants  to  be  noticed  hereafter,  and  which  had  much  to  do 
with  the  accumulation  of  the  coal.  We  find  also  in  this  thick 
series  of  sandstone  and  shales  several  bands  of  hard  black  lime- 
stone, yielding  a  bituminous  and  almost  animal  smell  when 
rubbed  or  struck,  and  containing  abundance  of  little  diamond- 
shaped  plates  with  smooth  and  polished  surfaces,  which,  if  we 
are  acquainted  with  the  animals  of  the  coal  period,  we  recognise 
as  the  scales  of  a  singular  tribe  of  fish,  the  ganoids,  of  which 
numerous  species  abounded  in  the  carboniferous  period,  but 
which  are  now  represented  in  America  only  by  the  bony  pike  of 
the  Canadian  lakes,  and  a  few  other  fresh-water  fishes. .  There  is 
also  in  this  part  of  the  section  a  far  greater  prevalence  of  gray 
sandstones  than  in  the  part  previously  noticed,  and  hi  these  gray 
sandstones  are  immense  quantities  of  fossil  plants,  most  of  them 
trunks  of  trees  confusedly  intermingled,  and  flattened  more  or 
less  by  pressure  ;  others  long,  cylindrical,  reed-like  stems 
(Catamites),  or  immense  creeping  roots  dotted  all  over  with  pits, 
from  which  their  rootlets  sprang  (Stigmariae).  In  most  of  these 
fossils  the  bark  is  converted  into  hard  shining  coal,  but  the  wood 
has  decayed  away,  and  the  hollow  cavity  left  within  the  bark 
has  been  filled  with  sand,  now  hardened  into  stone  like  that 
without.  This  is  a  distinct  process  from  petrifaction  properly  so 
called,  in  which  the  minute  cells  of  the  wood  become  so  tilled 
with  mineral  matter  that  the  minutest  parts  of  the  structure  are 
preserved.  Some  of  the  gray  sandstones  of  this  part  of  the  section 
are  of  great  tliickness,  and  in  them  are  the  most  important 
quarries  of  the  Joggins  grindstones,  which  are  exported  to  all 
parts  of  the  United  States.  These  grindstones  have  been  formed 
from  beds  of  sand  deposited  in  such  a  manner  that  the  grains 
are  of  nearly  uniform  fineness,  and  they  have  been  cemented 
together  with  just  sufficient  firmness  to  give  cohesion  to  the 
stone,  and  yet  to  permit  its  particles  to  be  rubbed  off  by  the 
contact  of  steel.  A  piece  of  grindstone  may  appear  to  be  a  very 
simple  matter,  but  it  is  very  rarely  that  rocks  are  so  constituted 
as  perfectly  to  fulfil  these  conditions,  and  hence  the  great  demand 
for  the  Joggins  stone.  This  part  of  the  section  suggests  many 
interesting  inquiries  respecting  the  mode  of  formation  of  some  of 
its  beds  ;  but  I  postpone  these  until  we  arrive  at  those  portions 
~*hich  show  coal  measures  properly  so  called  on  a  somewhat 
Lcrger  scale.    Proceeding  along  the  coast,  we  find  that  the  strata 
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last  described  are  overlaid  by  a  series  amounting  to  2082  feet  in 
vertical  thickness,  and  differing  from  the  last  group  of  beds  in 
containing  fewer  gray  sandstones,  no  coal  seams  or  bituminous 
limestones,  and  comparatively  few  fossil  plants!  and  these  but 
imperfectly  preserved.  Tins  series,  then,  consists  in  great  part 
of  reddish  shales  and  reddish  and  gray  sandstones.  These,  and 
indeed  the  greater  part  of  the  rocks  composing  the  part  of  the 
section  we  have  examined,  must  originally  have  consisted  of  beds 
of  reddish  sand  and  mud  sjiread  over  the  bed  of  that  ancient  car- 
boniferous sea,  once  tenanted  by  the  shells  of  the  Napan  limestone, 
much  in  the  same  manner  that  layers  of  mud  are  now  dejiosited 
in  the  Bay  of  Fundy.  We  have  now,  after  passing  over  beds 
amounting  altogether  to  the  enormous  thickness  of  7636  feet, 
reached  the  commencement  of  the  true  coal  measures,  or  that 
part  of  the  section  which  was  examined  in  detail  by  Sir  Charles 
Lyell  and  the  writer  in  1852  and  1853.  Owing  to  the  compara- 
tive softness  of  the  last  group  described,  they  have  in  many  places 
been  worn  down  to  the  level  of  the  beach,  so  that  they  cannot 
be  very  distinctly  observed.  Fortunately,  however,  just  where 
the  section  becomes  most  interesting,  the  beds  rise  into  a  high 
cliff,  and  every  one  can  be  measured,  and  its  mineral  character 
and  fossil  contents  be  observed,  by  any  person  who  is  content  to 
labour  diligently,  and  who  is  not  too  apprehensive  that  he  may 
be  buried  under  the  falling  cliffs,  which,  especially  in  the  spring 
and  in  stormy  weather,  often  send  down  very  threatening  showers 
of  stones  and  sometimes  terrible  landslips.  Proceeding  along 
the  coast  from  the  Joggins  mines,  we  find,  toward  Ragged  Reef, 
coal  measures  still  exposed,  but  with  fewer  and  thinner  beds  of 
coal.  At  Ragged  Reef  there  are  again  very  important  and  valu- 
able beds  of  grindstone.  Beyond  this,  all  the  way  to  Shoulie 
River,  the  coast  shows  sandstones  and  shales  belonging  to  the 
upper  coal  formation.  In  this  we  no  longer  find  beds  of  coal ; 
red  sandstones  and  shales  become  more  abundant,  and  the  gray 
sandstones  become  coarse  and  pebbly,  holding  rounded  fragments 
of  quartz  and  syenite  similar  to  that  of  the  Oobequid  Mountains. 
Fossils  are  not  abundant,  but  Catamites,  Stirjmaria,  Lcpidodendra, 
and  large  petrified  trunks  of  the  pine  trees  of  the  coal  formation, 
still  appear.  The  general  aspect  of  these  beds  is  to  a  great 
extent  similar  to  that  of  the  millstone  grit  series,  and  this  upper 
mass  of  barren  coal  measures  may  perhaps  be  deiined  to  be  the 
weight  laid  upon  the  coals  to  compress  them  into  the  require^ 
consistency.  The  whole  coal  formation  and  its  accompaniments 
may  thus  be  compared  to  a  huge  botanical  drying  j:>ress.  q>ne 
millstone  grit  is  the  lower  board  ;  the  true  coal  measures  repre- 
sent the  plants  laid  out  between  leaves  of  clay  and  sand  instead 
of  paper,  and  the  upper  coal  formation  is  the  upper  board  and 
weight.  Towards  Shoulie  River  the  dip  of  the  beds  diminishes 
to  5°,  and  beyond  this  little  stream,  which  seems  to  be  in  the 
middle  of  the  synclinal,  the  dip  changes  to  north-east,  and  the 
beds  are  repeated  with  these  north-easterly  dips,  until  at  Apple 
River  they  finally  rest  against  those  old  rocks  of  Cape  Chieg- 
necto,  which  form  the  limit  of  the  Cumberland  trough  in  this 
direction. 

The  Joggins  strata  form  part  of  a  coal-bearing  area  which 
extends  hi  a  broad  bay  opening  towards  the  north-east.  This 
area  has  only  partially  been  investigated,  but  it  now  supports 
several  important  mining  establishments,  more  especially  in  its 
eastern  horn  formed  by  the  Sydney  coal-field.  Between  these 
and  Baie  des  Chaleurs  there  are  considerable  developments  of 
upper  carboniferous  rocks  and  numerous  seams  of  coal.  The 
area  appears  to  have,  at  one  time,  covered  a  far  larger  space,  for 
carboniferous  rocks  occur  in  the  Magdalen  Islands  and  in  New- 
foundland. 

During-ihc  last  twenty  or  thirty  years  large  portions  of  the 
United  States  have  been  minutely  surveyed  under  State 
patronage,  and  this  has  necessarily  led  to  an  immense  accumu- 
lation of  details  respecting  the  mode  of  occurrence  of  the  prin- 
cipal natural  useful  materials,  more  especially  of  coal.  The 
largest  coal-field  in  the  world  is  that  forming  the  great  Appa- 
lachian basin,  the  size  of  which  is  somewhat  greater  than  Pro- 
fessor Ansted's  estimate  as  given  in  E.  C.  Its  length  from 
Pennsylvania  on  the  north-east  to  Alabama  on  the  south-west 
is  about  875  miles,  its  greatest  width  is  situated  in  Ohio,  and»is 
about  180  miles,  and  its  area,  as  estimated  by  Professor  Rogers, 
is  nearly  70,000  square  miles,  or  more  than  one-third  of  the  total 
known  coal  area  on  the  globe. 

In  Pennsylvania  the  strata  are  highly  undulated,  the  waves 
being  highest  on  the  south-east  margin,  and  flattening  out 
gradually  towards  the  north-west.  "Where  the  waves  and  the 
strata  are  most  compressed  the  anthracitic  variety  of  coal  pre- 
dominates ;  in  passing  to  the  north-west  the  waves  become 
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broader,  and  the  coal  semi-bituminous  ;  and  still  further  north- 
west the  undulations  die  away,  and  the  strata  contain  seams  of 
bi luminous  coal.  There  are  very  few  localities  in  which  both 
anthracite  and  bituminous  coal  are  found.  The  strata  which 
contain  the  anthracite  are  far  less  extensive  than  those  which 
contain  the  bituminous  coal ;  the  former  occupying  but  a  few 
hundred  square  miles  in  Pennsylvania,  while  the  latter  are 
spread  over  an  area  of  nearly  13,000  square  miles.  The  two  series 
of  beds  are  also  for  the  most  part  of  different  ages,  that  contain- 
ing anthracite  being  the  older.  The  upper  carboniferous  for- 
mation of  this  state  is  grouped  by  Professor  Rogers  into  five 
divisions.  (1)  The  first  and  lowest  is  a  conglomerate  which 
forms  the  floor  of  almost  the  entire  Appalachian  basin.  It  is 
usually  a  gray  and  whitish  quartzose  conglomerate  alternating 
with  yellowish  and  gray  sandstone,  and  in  some  localities  it 
comprises  a  few  small  seams  of  coal.  In  the  more  eastern  or 
anthracitic  portion  of  the  coal-field  it  consists  of  large  pebbles 
and  coarse  sandstones,  but  further  westwards  the  size  of  the 
pebbles  is  much  less.  (2)  The  second  division  is  called  the 
'  Older  Coal  Measures.'  It  rests  upon,  or  rather  is  interblended 
with,  the  conglomerate,  since  their  contiguous  beds  alternate 
with  one  another.  The  lower  limit  is  arbitrarily  fixed  at  the 
base  of  the  lowest  considerable  coal  seam,  and  the  upper  limit  is 
bounded  by  the  '  Mammoth '  coal  of  Pottsville.  The  strata  con- 
sist of  sandstones,  slates,  and  shales,  but  the  latter  two  are  more 
sandy  in  the  anthracite  region  than  the  argillaceous  beds  of 
the  bituminous  basin ;  while  limestones  are  never  met  with  in 
the  same  district  as  anthracite.  The  coal  beds  are  of  unusual 
thickness,  some  of  them  being  as  much  as  25  or  30  feet  thick. 
In  the  western  districts  the  lowest  sandstones  are  saturated 
with  brine,  but  no  such  fluid  occurs  in  connection  with  the 
anthracitic  conglomerates  and  sandstones.  Professor  Rogers 
says  the  latter  were  either  never  impregnated  with  salt,  "or  their 
more  crushed  and  uplifted  condition  has  caused  it  to  filter  away 
to  inaccessible  depths;  or,  what  is  more  probable  still,  the 
steaming  which  the  anthracite  coal  measures  underwent  during 
their  metamorphosis  has  exhaled  the  chloride  of  sodium  which 
they  contained."  The  gradual  change  in  the  nature  of  the 
strata  in  their  westerly  extension  is  especially  noticeable.  The 
shales  and  sandstones  become  less  sandy,  and  more  minutely 
comminuted,  the  fire-clays  become  more  purely  argillaceous,  and 
calcareous  matter  increases  towards  the  west.  In  the  extreme 
west  of  Pennsylvania  there  are  usually  three  bands  of  limestone, 
each  of  which  has  its  peculiar  palaeontological  characters.  The 
thickness  of  this  series  is  about  600  feet.  (3)  The  third  division 
is  called  the  '  Older  Coal  Shales,'  or  1  Lower  Barren  Group,'  and 
has  only  been  recognised  in  the  western  coal-fields.  It  consists 
of  thick  strata  of  variegated  sandstones,  associated  with  red, 
yellow,  and  blue  marls,  and  a  few  beds  of  argillaceous  lime- 
stone. The  limestones  occur  near  the  summit  of  the  group, 
which  is  about  500  feet  thick,  and  augment  in  thickness  towards 
the  west.  There  are  no  important  coal  seams.  (4)  The 'Upper 
or  Newer  Coal  Measures'  have  an  average  thickness  of  about 
200  feet.  In  the  east  they  consist  of  argillaceous  sandstones, 
calcareous  shales,  and  thin  beds  of  limestone  ;  but  towards  the 
west  the  arenaceous  and  argillaceous  materials  diminish  in  bulk, 
while  the  calcareous  members  gradually  increase  until  the  group 
consists  almost  entirely  of  calcareous  shales  and  limestones  in 
Ohio.  This  group  comprises  the  Pittsburg  and  Waynesburg 
coal  seams.  (5)  The  'Upper  or  Newer  Coal  Shales,  or  Upper 
Barren  Group'  is  known  only  in  the  south-west  corner  of  Penn- 
sylvania, and  has  a  thickness  of  somewhat  less  than  1000  feet. 
There  are  a  few  unimportant  seams  of  coal,  and  a  number  of 
limestones,  but  the  great  bulk  is  composed  of  sandy  shales,  and 
micaceous  sandstones. 

The  number  of  workable  seams  of  coal  is  larger  in  Pennsyl- 
vania than  in  any  other  of  the  United  States  ;  and,  as  a  general 
rule,  the  aggregate  thickness  of  the  coal  measures  lessens,  and  the 
number  of  the  coal  seams  become  fewer,  as  we  advance  towards 
the  south  or  towards  the  west.  The  principal  seam  in  Pennsyl- 
vania is  the  '  Pittsburg  coal,'  which  is  not  only  remarkable  for 
its  thickness,  but  also  for  the  immense  area  over  which  it  has 
been  detected.  It  appears  to  have  an  elliptical  out-crop,  and  to 
have  a  superficies  of  14,000  square  miles.  It  is  remarkably 
uniform  in  its  character,  but  its  thickness  varies  from  15  feet  in 
south-west  Pennsylvania  to  3  feet  in  its  southernmost  range. 
The  higher  beds  in  Pennsylvania  are  more  uniform  and  constant 
than  the  lower,  a  character  which  Professor  Rogers  observes  is 
probably  connected  with  a  more  marine  or  less  littoral  origin,  as 
evinced  in  a  larger  proportion  of  limestones  and  other  oceanic 
deposits,  in  a  finer  state  of  comminution  of  the  land-derived 


sediments,  and  especially  in  a  greater  abundance  of  marine  forms 
among  the  fossils. 

The  Michigan  coal-field  occupies  the  central  counties  of  that 
state  to  the  extent  of  between  12,000  and  15,000  square  miles  ; 
but  little  is  known  respecting  it,  owing  to  its  being  generally 
concealed  by  drift  deposits  and  dense  forests.  It  was,  as  is 
believed,  originally  continuous  with  the  great  basins  farther 
south. 

The  Illinois  coal-field  forms  a  somewhat  oval  patch,  the  long 
axis  of  which  measures  275  miles,  and  the  short  one  about  200. 
The  total  area  is  estimated  at  not  less  than  51,000  square  miles. 
The  floor  of  the  basin  is  undulated  by  minor  folds,  in  the  valleys 
between  which  the  coal-bearing  strata  were  deposited.  Accord- 
ing to  Dr.  Norwood  the  strata  have  been  displaced  and  eroded 
since  the  commencement  of  the  coal  measure  period,  so  that  the 
upper  portion  of  these  is  frequently  unconformable  to  the  lower 
portion. 

In  the  Western  Kentucky  coal-field  there  are  two  sets  of  coal 
measures,  which  are  separated  by  a  sandstone,  locally  termed  the 
'  Anvil  Rock.'  The  lower  coal  measures  are  1029  feet  thick, 
and  contain  nine  workable  coal  seams ;  the  upper  coal  measures 
are  about  2400  feet  thick,  and  embrace  eight  workable  coal  seams. 
The  aggregate  thickness  of  all  the  coals  is  estimated  at  40  feet. 
This  field  also  has  an  undulated  structure. 

The  Iowa  and  Missouri  coal-field  stretches  from  Missouri 
through  Iowa  into  Kansas,  and  perhaps  farther  west.  The  dip 
is  generally  westerly,  and  in  the  direction  of  the  dip  there 
follows  a  series  of  higher  strata  which  have  been  identified 
as  of  Permian  age.  In  Missouri  the  coal  measures  occupy  26,887 
square  miles,  and  are  divisible  into  three  groups.  The  lower 
series  has  a  thickness  near  the  mouth  of  the  La  Mine  of  150  feet, 
and  includes  six  coal-seams  ;  the  lowest  is  3  feet  thick  ;  the  fifth 
from  the  bottom  6  feet,  and  the  others  are  of  inconsiderable 
dimensions.  The  associated  strata  are  mostly  bituminous  shales. 
The  middle  coal  measures  have  an  average  thickness  of  about 
200  feet,  and  consist  of  brown  and  gray  sandstones,  blue  and 
yellow  shales,  and  compact  blue  and  buff  limestones.  There  are 
also  a  few  thin  seams  of  bituminous  coal.  The  upper  coal 
measures  are  about  300  feet  thick.  They  contain  no  workable 
coal  seams,  but  numerous  thin  bands  ;  and  consist  of  blue  and 
gray  shales,  gray  and  buff  limestones,  and  soft  shaly  sandstones, 
all  the  strata  being  more  or  less  bituminous. 

The  Iowa  coal  measures  are  an  extension  of  those  of  Illinois, 
the  present  separation  being  due  to  the  formation  of  the  Mis- 
sissippi Valley,  which  has  been  excavated  out  of  the  carboni- 
ferous and  subjacent  rocks.  In  this  state  also  there  are  facts 
which  point  to  an  unconformability  between  the  upper  and 
lower  carboniferous  series  ;  as  also  to  extensive  alterations  of 
level  and  denudations  of  the  beds  in  the  interval  between  their 
deposition.  Thus,  in  traversing  the  district  from  north  to  south, 
the  coal  measures  are  observed  to  rest  transgressively,  first  upon 
pre-carboniferous  strata,  and  then  upon  each  of  the  members  of 
the  lower  carboniferous  series,  from  the  Burlington  limestone 
at  the  base  to  the  Kaskaskia  limestone  at  the  summit.  In 
addition  to  these,  there  are  other  irregularities,  an  account  of 
which  we  quote  from  Hall  and  Whitney's  '  Report  on  the 
Geology  of  Iowa,'  vol.  i.,  because  they  afford  evidence  of  some 
of  the  caves,  and  possibly  river  valleys,  which  were  formed 
during  the  carboniferous  period  : — "  Beyond  these  irregularities 
of  surface,  there  are  cavities  in  the  limestone  of  the  Upper 
Helderberg  period,  which  are  filled  with  greenish-gray  clay,  like 
the  under-clay  of  coal  seams.  These  are  so  numerous  and  de- 
cided in  their  character,  as  toleave  no  doubt  that  they  are  ancient 
enlarged  fissures  and  cavern ous  openings  made  by  running  water, 
and  afterwards  filled  with  clay  during  the  deposition  of  the  coal 
measures.  One  of  the  most  remarkable  exhibitions  of  this  kind 
occurs  in  the  vertical  face  of  a  quarry  at  Rock  Island.  The  strata 
consist  of  shales  and  shaly  limestones  of  the  Hamilton  group,  and 
some  beds  of  the  limestone  of  the  Upper  Helderberg.  The  sur- 
face of  the  rock  beneath  the  superincumbent  soil  presents  a 
depression  which  deepens  into  a  broad  funnel-shaped  cavity 
gradually  narrowing  below  till  within  ten  feet  of  the  bottom 
when  it  spreads  out  on  one  side  with  an  irregularly  arching  rooi 
and  an  unequal  floor.  It  is  filled  from  top  to  bottom  with  hard 
clay,  similar  to  the  under-clay  of  coal  seams.  At  the  top  of  the 
funnel  this  clay  is  of  a  reddish  brown  colour,  due  to  the  infiltra- 
tion from  the  ferruginous  soil  above  ;  but  below  it  soon  becomes 
of  the  ordinary  gray  colour.  The  laminations  of  this  clay  conform 
to  the  curvatures  and  irregularities  of  the  roof  and  floor  of  the 
ancient  cavern,  and  exhibit  the  appearance  of  having  flowed  in 
while  in  a  semi-fluid  condition,  while  the  hydrostatic  pressure  of 
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the  mass  above,  acting  through  the  deep  funnel,  had  forced  the 
soft  mass  against  the  walls  and  roof  of  the  cavity,  causing  it  to 
assume  in  its  lamination  the  same  contour.  .  .  .  The 
conclusion  seems,  therefore,  irresistible  that  subsequent  to  the 
uplifting  of  these  rocks,  the  denudation  of  their  surface  and  the 
■wearing  into  caverns,  the  materials  of  the  coal  measures  were 
deposited, filling  these  cavities,  and  resting  in  successive  members 
upon  the  surface  of  the  older  rocks.  If  anything  were  wanting 
to  complete  the  chain  of  facts  and  carry  the  most  conclusive 
evidence,  it  is  found  in  a  section  near  Iowa  city,  where,  in  a  cliff 
of  limestone  of  the  Hamilton  group,  we  have  the  following  phe- 
nomena : — Between  beds  of  nearly  horizontal  limestone  appears 
a  black  band  extending  thirty  or  forty  feet ;  this  consists  of  black 
carbonaceous  mud,  the  upper  part  having  the  character  of  cannel 
coal  and  the  lower  part  that  of  a  slaty  carbonaceous  shale.  Beneath 
this,  and  less  extended,  a  thicker  layer  of  clay,  precisely  like  that 
which  is  found  in  the  cavities  before  described  and  of  the  cha- 
racter of  underclay,  fills  the  upper  and  broader  part  of  the 
cavity ;  while  below  this,  and  occupying  the  broadest  parts,  is  a 
coarse  sandstone,  which  follows,  in  its  lines  of  lamination,  the 
curvature  of  the  limestone  upon  which  it  lies.  Here  we  have 
all  the  phenomena  attending  a  true  coal  measure  seam  of  coal ; 
the  sandstone,  the  underclay,  and  the  coal  seam  resting  upon  it ; 
and,  to  complete  the  analogy,  the  slaty  portion  of  the  seam 
contains  fish-teeth  of  carboniferous  character.  All  this  is 
enclosed  in  limestone,  which,  in  the  State  of  New  York,  lies  at 
a  depth  of  more  than  five  thousand  feet  below  the  coal  measures. 
The  explanation  is  obvious.  This  instance  corresponds  with 
the  preceding,  being  only  a  little  more  complete  in  its  series  of 
members,  while  the  aperture  of  admission  is  not  visible  in  the 
exposure.  The  coarse  and  fine  sand  were  first  transported,  and, 
entering  some  fissure  in  the  rock,  continued  in  deposition  in  the 
cavity  while  a  bed  of  similar  sandstone  was  being  formed 
outside  and  upon  the  bottom  of  the  sea.  This  ceased,  and  then 
came  the  clay,  which  was  continued  in  like  manner  while  the 
underclay  of  an  exterior  coal  bed  was  in  process  of  deposition. 
Lastly,  the  carboniferous  mud  derived  from  the  materials  of  a 
coal  seam  was  filtered  through  the  fissure,  filling  the  remaining 
space,  and  spreading  out  in  the  narrow  seam  beyond.  There  is  no 
mingling  of  the  materials  as  if  resulting  from  the  breaking  up 
of  a  coal  seam  at  a  later  and  modern  period.  Every  part  is  as 
distinct  as  in  the  coal  measures  elsewhere  ;  and  this  could  only 
have  resulted  from  a  participation  in  the  causes  then  operating 
to  produce  those  extensive  beds  of  sand,  clay,  shale,  and  coal, 
which  make  up  the  coal  measures."  The  same  author  mentions 
another  section  near  the  same  city  in  which  a  carboniferous 
sandstone,  horizontally  stratified,  lies  in  the  midst  of  a  Devonian 
limestone,  which  is  also  approximately  horizontal.  There  is 
nothing  to  show  that  a  fault  exists ;  but  the  facts  indicate  that  the 
sandstone  is  situated  in  a  valley  denuded  out  of  the  limestone. 

Plants  may  be  distinguished  as  belonging  to  two  great  groups, 
the  spore-bearers  or  Cryptogams,  and  the  seed-producers  or 
Phanerogams.  The  former  embrace  the  flowerless  plants,  which 
may  be  grouped  as  Thallogens  and  Acrogens.  The  former  in- 
clude all  the  flowering  plants,  and  may  be  grouped  into  the 
three  divisions  of  the  Gymnosperms,  the  Endogens,  and  the 
Exogens. 

1  ne  Thallogens  include  the  sea-weeds,  the  mushrooms,  and  the 
lichens,  of  which  very  few  traces  have  been  found  in  the  coal 
measures.  The  Acrogens  comprise  the  lycopods,  the  mosses,  and 
the  ferns,  and  were,  to  judge  from  their  relics,  remarkably 
abundant,  although  no  positive  evidence  appears  to  have  been 
acquired  respecting  '  one  entire  group,  viz.,  that  of  mosses. 
Lesquereux  says  the  genus  Sphagnum  is  present  in  the  coal  of 
America,  but  his  opinion  is  founded  upon  a  few  obscure  impres- 
sions. This  absence,  or  at  any  rate  rarity,  of  a  group  of  plants 
which  plays  so  important  a  part  in  the  formation  of  peat,  the 
modern  analogue  of  coal,  is  a  remarkable  fact.  There  is  another 
family,  viz.,  the  Characece,  so  characteristic  of  the  stagnant  pools 
and  slowly  flowing  waters  of  the  present  day,  whose  absence 
from  the  coal  measures  may  be  especially  referred  to.  The 
Equisetacece,  or  Horse-tail  family,  is  the  first  we  come  to  in 
ascending  order,  which  affords  unquestionable  carboniferous 
representatives.  The  genera  included  in  it  by  Dr.  Dawson  are 
Catamites,  Equisetites,  Asterophyllites,  Annularia,  Sphenophyllum, 
and  Pinnularia.  Of  Catamites  he  has  discovered  and  figured 
several  entire  specimens  ;  and  from  the  examination  of  these  he 
has  ascertained  that  the  stem  was  hollow,  divided  at  the  joints 
by  transverse  diaphragms,  and  not  surrounded  either  by  true 
wood  or  bark.  The  part  which  has  usually  been  regarded  as 
bark  is  only  a  thin  external  shell  of  fibres  and  scalariform 
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vessels.  The  species  formed  dense  brakes  in  moist  localities 
subject  to  frequent  inundations  ;  and  eight  or  nine  of  them 
have  been  found  in  Nova  Scotia.  One  of  the  commonest  is  0. 
Suckovii;  besides  which  he  enumerates  C.  Cistii,  C.  cannazformis, 
C.  ramosus,  C.  Voltzii,  C.  dubius,  C.  Nova-Scotica,  C.  nodosus, 
and  C.  arenaceus  (?).  Lesquereux  records  1 1  species  from  Penn- 
sylvania, viz.,  C.  decoratus;  C.  Suckovii,  which  forms  a  forest 
round  Carbondale  ;  0.  ramosus;  C.  cruciatus ;  C.  undulatus ;  C. 
Cistii,  of  which  one  specimen  only  has  been  found,  so  that  it 
would  seem  to  have  been  far  more  abundant  in  Nova  Scotia 
than  in  Pennsylvania ;  C.  dubius;  C.  cannazformis  ;  C.  bistriatus; 
C.  disjunctus;  C.  approximatus,  a  common  species  in  Penn- 
sylvania, but  not  mentioned  by  Dr.  Dawson  in  his  list  of  Nova 
Scotian  species.  In  the  Saarbriick  coal-field  there  occur  C. 
cannazformis,  C.  Suckovii,  C.  Cistii,  and  G.  cruciatus;  in  that  near 
Aachen  there  occur  C.  cannazformis,  C.  Suckovii,  C.  approximatus : 
these  three  species  also  occur  in  the  Westphalian  basin,  along  with 
C.  Roemeri  and  C.  Cistii;  and  four  of  these,  the  exception  being  C. 
Eoemeri,  range  to  Hanover,  Bohemia,  France,  Sardinia,  and 
Russia.  Equisetites  includes  plants  more  like  the  modern  horse- 
tails than  Catamites;  but  very  little  seems  to  be  known  respect- 
ing it.  Dawson  describes  one  species  from  Nova  Scotia ;  and 
one  or  two  are  mentioned  as  being  found  in  many  coal-fields, 
but  most  of  the  species  assigned  to  this  genus  do  not  belong  to 
it.  Asteropihyllites  resembles  Catamites  in  its  ribbed  and  jointed 
stem,  in  its  whorls  of  leaves  or  branchlets,  but  differs  from  it  in 
that  the  leaves  have  distinct  middle  ribs  ;  it  resembles  Calamo- 
clendron  in  having  a  stout  internal  cylinder.  Five  species  occur 
in  Nova  Scotia,  viz.,  A.  foliosa,  A.  grandis(l),  A.  trinervis,  A. 
curta,  and  A.  sp.  not  determined.  Lesquereux  describes  nine 
Pennsylvanian  species,  viz.,  A.  equisetiformis,  A.  foliosa,  A.  cras- 
sicaulis,  A.  ovalis,  A.  sublcevis,  A.  tuberculata,  A.  lanceolata,  A. 
aperta,  and  A.  Brardii.  Germany  has  afforded  A.  rigida,  A. 
longifolia,  A.  equisetiformis,  A.  grandis,  A.  foliosa;  while  only 
a  few  species,  including  A.  rigida,  are  recorded  from  Russia. 
Annularia  is  probably  the  same  as  Asterophyllites.  Two  species, 
A.  sphenophylloides  and  A.  equisetiformis,  occur  in  Nova  Scotia  ; 
three,  or  perhaps  four,  in  Pennsylvania,  A.  minuta,  A.  fertilis, 
A.  longifolia,  and  A.  sphenophylloides;  four  in  Germany,  A. 
longifolia,  A.  sphenophylloides,  A.  microphylla,  A.  radiata;  two 
in  France,  A.  longifolia  and  A.  sphenophylloides ;  and  the  last- 
mentioned  two  are  probably  also  found  in  Russia.  Spheno- 
phyllum, like  many  other  genera  of  this  period,  is  a  compre- 
hensive type,  that  is,  it  embraces  characters  which  are  now  dis- 
tributed amongst  several  families.  Dawson  believes  the  species 
were  cryptogamous  plants  which  had  a  habit  of  growth  like  that 
of  the  Equisetacem,  leaves  like  those  of  ferns,  and  fructification 
and  structure  like  those  of  the  Lycopodiaceoz.  There  are  five  Nova 
Scotian  species,  S.  emarginatum,  S.  longifolium,  S.  saxifragafolium, 
S.  Schlotheimii,  S.  erosum.  Lesquereux  gives  five  Pennsylvanian 
species,  S.  Schlotheimii,  S.  emarginatum,  S.  filiculme,  S.  trifolia- 
tum,  and  S.  oblongifolium.  The  German  species  are  S.  emargina- 
tum, S.  saxifragazfolium,  S.  oblongifolium,  S.  angustifolium ;  the 
French  species  are  S.  emarginatum,  S.  saxifragafolium,  and  S.  longi- 
folium; and  the  only  species  mentioned  from  Russia  by  Eichwald 
is  S.  Schlotheimii,  which,  however,  appears  to  be  either  S.  emar- 
ginatum or  S.  saxifragafolium.  The  species  of  Pinnularia  are  be- 
lieved to  be  simply  the  roots  of  some  of  the  above-mentioned  plants. 

The  next  family  we  have  to  consider  is  the  Lycopodiaceoz, 
which  constitutes  one  of  the  most  prominent  features  of  the  coal 
flora,  being  represented  by  the  genera  Lepidodendron,  Lepido- 
phloios,  and  Cordaites ;  there  are  also  other  generic  terms  applied 
to  fragments  of  plants  of  this  family,  whose  precise  affinities  are 
unknown.-  Thus  the  rounded  spore  cases  are  called  Sporangites  ; 
the  cones  which  held  the  spore  cases,  Lepidostrobus ;  the  leaves, 
Lepidophyllum  ;  and  the  roots  probably  help  to  swell  the  muster- 
roll  of  the  heterogeneous  assemblage  called  Stigmaria.  Dr. 
Dawson  supports  the  lycopodiaceous  affinities  of  Lepidodendron, 
and  maintains  that  the  dichotomous  ramification,  the  spore — 
not  seed — bearing  cones,  and  the  internal  structure,  forbid  its 
being  associated  with  the  pine  tribe.  All  the  genera  are  abun- 
dant in  individuals,  and  many  coal  seams  are  largely  composed  of 
their  trunks,  leaves  or  disaggregated  tissues.  The  Nova  Scotian 
members  of  this  family  include  the  following  : — Lepidodendron 
corrugatum,  abundant  in  the  coal  measures  of  the  lower  carboni- 
ferous series  ;  L.  pictoense,  L.  rimosum,  L.  dichotomum,  L.  decur- 
tatum,  L.  undulatum,  L.  dilatatum,  L.  binerve,  L.  tumidum,  L. 
gracile,  L.  elegans,  L.  plumarium,  L.  selaginoides,  L.  Harcourtii, 
L.  aculeatum,  L.  plicatum,  L.  personatum,  and  L.  clypeatum ; 
Lepidostrobus  variabilis,  L.  squamosus,  L.  longifolius,  and  L.  trigo- 
nolepis;  Lepidophyllum  lanceolatum,  L.  trinervc,  L.  majus,  and  L. 
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intermedium;  Lepidophloios  acadianus,  L.  prominulus,  L.  parvus, 
L.  platystigma,  and  L.  tetragonus ;  Knorria  Sellonii;  Cordaites 
borassifolia,  very  abundant;  C.  simplex;  Sporangites  papillata. 
The  Pennsylvanian  species  enumerated  by  Lesquereux  are  Lepi- 
dodendron aculeatum,  L.  rugosum,  L.  crenatum,  L.  obovatum,  L. 
modulatum,  L.  giganteum,  L.  vestitum,  L.  conicum,  L.  oculatum, 
L.  distans,  L.  rimosum,  L.  obtusum,  L.  carinatum,  L.  clypeatum, 
L.  sigillarioides,  L.  Mieleckii ;  or  sixteen  species  in  all  of  this 
genus,  some  of  which  are  probably  only  synonyms  founded  upon 
different  degrees  of  imperfection  of  preservation  of  the  same 
species  of  trunk  :  Lepidophyllum  acuminatum,  L.  obtusum,  L. 
lanceolatum,  L.  affine,  L.  hastatum,  L.  brevifolium,  L.  plicatum, 
L.  lineare ;  Lepidostrobus  ornatus,  L.  variabilis,  L.  pinaster ;  Cor- 
daites borassifolia.  The  same  author  also  mentions  a  number  of 
species  of  Cardiocarpon,  Rhabdocarpos,  Trigonocarpon,  Carpolithes 
and  Cyperites,  some  of  which  probably  appertain  to  this  family. 
The  German  species  include  Lepidodendron  denticulum,  L.  elon- 
gatum,  L.  primozvum,  L.  lepidostachyum,  L.  macrophyllum,  L. 
taxinum,  L.  dichotomum,  L.  elcgans,  L.  rimosum,  L.  aculeatum, 
L.  laricinum,  L.  caudatum ;  Lepidostrobus  variabilis ;  Lepidophyl- 
lum majus  ;  Lepidophloios  lepidoplujllaceum ;  Cordaites  princi- 
palis, C.  borassifolia ;  and  a  number  of  species  assigned  to  Rhab- 
docarpos, Cardiocarpon,  Trigonocarpon,  Ulodcndron,  Halonia, 
Knorria,  &c.  The  French  species  number  about  seven  in 
Geinitz's  'Die  Steinkohlen,'  and  are  named  Lycopodites  folii- 
formis;  Lepidophyllum  lanceolatum,  L.  caricinum;  Lepidodendron 
gracile,  L.  Lorierei,  L.  erectum,  L.  laricinum.  The  Russian  spe- 
cies, according  to  Russian  palaeontologists,  are  twenty-four  in 
number,  but  the  specimens  found  have  not  been  well  determined, 
and  do  not,  probably,  represent  half  this  number  of  species. 

The  ferns,  or  Filices,  of  the  coal  measures  are  still  classified  by 
whatever  characters  can  be  detected,  which  are  seldom  those 
which  enable  the  botanist  to  arrange  them  in  natural  genera ; 
and  some  of  them  are  known  not  to  be  applicable  to  the  distinc- 
tion of  natural  groups  in  the  living  forms.  One  illustration  of 
this  occurs  in  the  genera  Cyclopteris  and  Neuropteris,  Avhich  Les- 
quereux has  shown  to  be  based  on  the  fronds  of  the  same  kind 
of  fern  in  different  stages  of  development.  The  cyclopteroid 
fronds  represent  the  earliest  stage;  and  the  neuropteroid  the 
adult  form.  The  great  variation  in  the  same  species  is  thus 
pointed  out  by  him.  "The  essential  character,"  he  says,  "of 
this  variable  species  [Neuropteris  hirsuta]  was  first  observed 
by  Mr.  Bunbury,  and  mentioned  in  his  description  of  the  fossil 
plants  of  Nova  Scotia,  viz.,  the  short  hairs  scattered  on  the 
surface  of  the  leaves.  We  have  scarcely  seen  a  well-preserved 
specimen  on  which  these  hairs  were  not  observable  with  a  lens. 
They  appear,  nevertheless,  to  have  been  brittle,  and  easily  fall- 
ing off ;  for  sometimes  there  are  only  a  few  of  them  left  on  some 
part  of  a  leaf,  and  sometimes  they  are  numerous  on  the  whole 
surface.  The  species  is  the  most  common  of  all  in  the  coal- 
fields of  Pennsylvania,  from  the  lowest  veins  to  the  highest ; 
and  we  have  frequently  had  an  opportunity  of  studying  it  where 
its  remains  were  the  only  ones  preserved.  The  short  petioles  by 
which  the  leaflets  are  attached  to  the  common  rachis,  have  a  pecu- 
liar structure.  Being  enlarged  on  the  stem  and  pointed  above  they 
stand  on  the  raclris,  ordinarily  deprived  of  its  leaves,  exactly 
like  thorns.  The  point  of  attachment  of  the  leaves  was  so 
slender  and  brittle  that  wp.  very  seldom  find  any  of  the  pinnules 
attached  to  the  stem.  Wfc  have  seen  them  in  this  state  only 
once  or  twice  among  many  thousand  specimens  that  have  come 
under  examination.  It  is  easy  to  follow  the  mutations  of  the 
forms  of  the  leaves  and  leaflets  [in  the  figures  given  by  Les- 
quereux]. The  most  remarkable  of  these  transformations  occur 
in  some  of  the  upper  leaflets.  Near  the  summit  of  the  pinna?, 
the  pinnules  become  simple,  narrowly  convolute  (in  which  case 
they  belong  to  Neuropteris  angustifolia,  Brongt.),  and  there  they 
are  sometimes  cut  in  many  lobes,  either  to  the  base  or  to  the 
middle,  preserving  ordinarily  a  medial  nerve  in  each  division. 
The  basilar  leaflets,  also,  are  sometimes  diversely  lobed,  but 
they  preserve  always  the  flabelliform  nerves  diverging  from  the 
base,  without  any  trace  of  a  medial  nerve.  By  following  the 
series  of  transformations  it  is  easy  to  identify  the  genus  Neurop- 
teris with  Cyclopteris."  Dawson  recognises  15  principal  genera 
in  Nova  Scotia,  viz.,  Cyclopteris,  Neuropteris,  Odontopteris,  JDictg- 
opteris,  Lonchoptcris,  Sphenopteris,  Phyllopteris,  Alethopteris,  Pecop- 
teris,  Beinertia,  Hymenophyllites,  Palxopteris,  Caulopteris,  Psar- 
onius,  and  Megaphyton.  Short  descriptions  of  most  of  these 
have  already  been  given  in  E.C.,  and  of  those  which  are  un- 
described  we  append  notices  here.  Diclyopteris  resembles  Neu- 
ropteris in  the  form  of  the  pinnules,  but  differs  in  the  reticulated 
arrangement  of  the  veins.    Phyllopteris  has  pinnate  fronds,  long 


lanceolate  pinnules  having  a  well-defined  midrib  from  which 
the  nerves  proceed  obliquely  to  the  margin.  Alethopteris  in- 
cludes some  of  the  most  common  carboniferous  ferns.  The 
fronds  are  pinnate ;  the  pinnules  often  long,  narrow,  and  more 
or  less  produced  along  the  petiole,  to  which  they  adhere  by  their 
whole  base.  It  closely  resembles  Pecopteris,  but  may  be  distin- 
guished by  the  confluent  bases  of  the  pinnules,  and  by  the  rectan- 
gular disposition  of  the  nerves  relatively  to  the  midrib.  From 
this  it  will  be  seen  that  the  Pecopteris  lonchitica  figured  in  E.  G. 
vol.  ii.  col.  32,  really  belongs  to  this  genus.  Beinertia  embraces  the 
Pccopteris-\\ke.  species  in  which  the  nerves  are  flexuous,  branch- 
ing, and  parallel  to  the  edge  of  the  pinnule  near  their  extremities. 
Hymenophyllites  includes  ferns  like  Sphenopteris,  in  which  the 
marginal  lobes  have  only  one  nerve  each.  Palceopteris,  Caulop- 
teris, Psaronius,  and  Megaphyton,  are  tree  ferns,  distinguished  by 
the  shape  or  arrangement  of  the  leaf-scars.  In  Palceopteris  they 
are  transversely  oval,  in  Caulopteris  elongate,  in  Psaronius  they 
are  surrounded  by  aerial  roots,  and  in  Megaphyton  they  are 
arranged  in  two  rows,  one  on  each  side  of  the  stem.  This  last- 
mentioned  genus  is  not  usually  placed  amongst  ferns,  and  Dr. 
Dawson  gives  the  following  reasons  for  assigning  it  this  position  : 
—"Their  thick  stems,  marked  with  linear  scars,  and  having  two 
rows  of  large  depressed  areoles  on  the  sides,  suggest  no  affinities 
to  any  known  plants.  They  are  usually  ranked  with  Lepido- 
dendron and  Ulodendron,  but  sometimes,  and  probably  with 
greater  reason,  are  regarded  as  allied  to  tree  ferns.  At  the 
Joggins  a  very  fine  species  (M.  magnificum)  has  been  found  ;  and 
at  Sydney  a  smaller  species  {M.  humile)  ;  but  both  are  rare,  and 
not  well  preserved.  If  the  large  scars  bore  cones,  and  the 
smaller  bore  leaves,  then,  as  Brongniart  remarks,  the  plant 
would  much  resemble  Lepidophloios ;  they  are  reniform  or  oval, 
and  resemble  those  of  tree  ferns,  for  which  reason  they  may  be 
regarded  as  more  probably  leaf  scars  ;  and  in  that  case  the 
smaller  linear  scars  would  indicate  ramenta,  or  small  aerial 
roots.  Further,  the  plant  described  by  Corda  as  Zippea  disticha, 
is  evidently  a  Megaphyton,  and  the  structure  of  that  species  is 
plainly  that  of  a  tree  fern  of  somewhat  peculiar  type.  On  these 
grounds  I  incline  to  the  opinion  of  Geinitz,  that  these  curious  trees 
were  allied  to  ferns,  and  bore  two  rows  of  large  fronds,  the 
trunks  being  covered  with  coarse  hairs  or  small  aerial  roots. 
At  one  time  I  was  disposed  to  suspect  that  they  may  have  crept 
along  the  ground  ;  but  a  specimen  from  Sydney  shows  the  leaf- 
stalks proceeding  from  the  stem  at  an  angle  so  acute  that  the 
stem  must,  I  think,  have  been  erect.  From  the  appearance  of 
the  scars  it  is  probable  that  only  a  pair  of  fronds  were  borne  at 
one  time  at  the  top  of  the  stem,  and  if  these  were  broad  and 
spreading,  it  would  be  a  very  graceful  plant." 

In  order  to  show  that  the  resemblance  between  the  ferns  of 
distant  regions  is  considerable,  we  have  drawn  up  the  subjoined 
table  ;  but  it  should  be  looked  upon  rather  as  a  list  of  different 
forms  and  shapes  of  fronds  and  pinnules  than  of  species. 
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Cyclopteris  heterophylla  . 
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C.  acadica  (lower  carboniferous)   .  . 
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C.  antiqua  (lower  carboniferous) 

C.  flabellata  
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C.  laciniata  
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C.  undans  
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C.  orbicularis  
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C.  alula  ...... 
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N.  cordata  (or  hirsuta  of  Lesquereux) 
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N.  heterophylla  
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Neuropteris  Loshii  .... 
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Sphenopteris 
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N.  acutifolia  .       .       .       .       .  . 

— 

— 
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S.  elegans  . 
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N.  conjugata     •      .       .       .  ■ 

* 

S.  meifolia 

— 
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N.  attennata        .       .       .  . 

* 

S.  lanceolata 

— 

— 
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N .  dentata ...... 

* 
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S.  Gutbieri 

— 
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N.  Soretii  

— 

— 
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S.  debilis  . 

— 
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N.  auririilata  ..... 

— 

— 

* 

S.  tenuissima 

— 

— 

— 

* 

N".  cyclopteroides  .       ,       ,  . 
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S.  acutifolia 

— 
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N.  Rogeri  ...... 
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S.  tenuifolia 
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N.  Clarksoni  
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N.  fissa  ...... 
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S.  acutiloba 
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N.  smilacifolia      .       .      ,       .  . 
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S.  imbrieata 
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N,  plicata  ...... 
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— 

* 

S.  nota  . 
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N.  rotundifolia      ,       .       .       ,  . 

— 
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S.  crithniifolia  

— 

— 

— 
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N.  temiifolia     .      .       .       .  . 

— 

* 

— 

*- 
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S.  rutarfolia 

— 

— 

— 
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N.  Grangeri  .       .  . 

— 
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Phyllopteris  (?)  antiqua  . 

* 

N.  Cistii  

— 

Alethopteris  lonchitica  .       .       .  . 

* 

* 

— 

* 

* 

N.  delicatula        .       .       .       .  . 

— 

* 

A.  heterophylla  (lower  carboniferous) 

* 

N.  Villiersi  

— 

* 

— 

* 

A.  Grandini  . 

* 

— 

— 

* 

N.  gibbosa    .       .       .       ,  , 

— 
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A.  nervosa  . 

* 

* 

— 

* 
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N.  crenulata  ..... 

— 
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— 

* 

A.  muricata 

* 

N.  tenuinervis      .       .      *      .  • 

— 

* 

A.  pteroides 

* 

— 

— 

* 

* 

N.  Desorii  ...... 

— 

A.  Serlii 

* 

* 

— 

* 

N.  minor      ,       ,       .       ,       .  . 

— 

* 

A.  grand  is  . 

» 

N.  Moorii  ...... 

— 

* 

A.  pennsvlvanica  

— 

* 

N.  adiantites        .       .       .       .  . 

— 

* 

A.  aquilina 

— 

* 

— 

* 

N.  mirabilis      .      .       •      .  • 

— 

— 

— 

* 

A.  urophylla  . 

— 

» 

— 

* 

N.  regina      .       .       .       ,       .  . 
N.  densifolia  

— ■ 

— 

— 

* 

A.  marginata 

— 

* 

— 

— 

— 

* 

A.  distans 

— 

• 

N.  coriacea  

— 

— 

— 

* 

A.  obscura  . 

— 

• 

N.  rubescens  ..... 

— 

— 

— 

* 

A.  serrula 

— 

* 

N.  bohemica  

— 

— 

— 

* 

A.  laevis 

— 

N.  Leberti  ..... 

— ■ 

— 
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A.  pseudo-Bucklandi    .       .       .  . 

— 
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N.  Escheri    .      .       ,      ,       .  . 

— ■ 
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A.  loneifolia 
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N.  microphylla  

— 
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A.  alethopteroides  

— 

— 
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* 

Odontoptosis  Schlotheiniii    .       .  • 

* 

— 

• 

Pecopteris  arborescens 

* 

* 

— 

• 

* 

0.  subcuneata  ..... 

* 

P.  abbreviata 

* 

* 

— 

* 

0.  squamosa  .       ,       .       ,       .  • 

— 

* 

P.  rigida  . 
P.  unita 

* 

0.  crenulata 

— 

* 

* 

— 

* 

* 

0.  Brardii     .       .       .    '  . 

— 

*  ? 

— 

* 

P.  plumosa 

* 

• 

— 

* 

* 

0.  dubia  ...... 

— 

* 

P.  polymorpha  

* 

* 

0.  herc}Tnica        .       ,      ,  . 

— 

— 

— 

* 

P.  acuta 

* 

— 

— 

* 

* 

0.  Sehiitzei  ..... 

— , 
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P.  longifolia  . 

* 

0.  obtusiloba  

— 

— 

* 

P.  taeniopteroides  .... 

* 

0.  britannica  ..... 

— 

— 

— 

* 

P.  cyathea  . 

* 

* 

0.  Reichiana        ...       .  . 

— 

— 

— 

* 

P.  sequalis  . 

* 

— 

— 

* 

0.  minor  ...... 
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— 

— 

* 

P.  Sillimani  . 

* 

* 
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— 
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P.  villosa  . 

* 
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Dictyopteris  obliqua  .... 

* 

* 

* 

P.  Bucklandi 

* 

1).  Brongniarti  

— 

— 

— 

* 

P.  oreopteroides  .... 

* 

* 

— 

* 

* 

D.  neuropteroides  .... 

* 

P.  decurrens  . 

*- 

— 

* 

Lonchopteris  tenuis      .       .  . 

*- 

P.  Pluckenetii  

* 

L. rugosa 

— 

— 

— 

• 

* 

P.  Cistii 

— 

* 

L.  Roehli      .       .      .       ,       ,  . 

— 

— 

— 

* 

P.  velutina 

— 

* 

Sphenopteris  nunda  .... 

* 

P.  ovata 

— 

* 

S.  hymenophylloides     .       .       ,  . 

* 

P.  notata  . 

— 

* 

o.  latior  ...... 

* 

P.  pusilla 

— 

* 

S.  decipiens  .      ,       .      »       .  . 

* 

* 

— 

* 

P.  arguta  . 

— 

* 

— 

* 

* 

S.  gracilis  ...... 

* 

P.  concinna  . 

— 

* 

S.  artimisiajfolia   .       .       .       .  * 

* 

* 

— 

* 

P.  pennajformis  . 

— 

* 

— 

* 

* 

S,  canadensis  ..... 

* 

P.  Loshii 

— 

* 

S.  Lesquereuxii    .       .       .       .  , 

P.  incompleta 

•* 

* 

— 

» 

S.  mioroloba  ..... 

* 

P.  Miltoni  . 

— 

— 

— 

* 

* 

S.  obtusiloba .       ,       .       .       ,  , 

* 

— 

— 

* 

P.  Candolleanus  .... 

— 

— 



* 

S,  Darallia  .*<>». 

— 

* 

P.  dentatus  . 

— 

— 

— 

* 

S.  tenella     .      .      .      .      ,  , 

— 

* 

P.  subnervosa 

— 

— 

— 

* 

S,  Gravenhor3tii  .... 

— 

— 

* 

P.  setosa 

— 

— 

— 

* 

S.  Dubuissonii      .      ,  , 

— 

* 

— 

* 

P.  mucronata 

— 

— 

— 

* 

S,  abbreviata     .  ■ 

— 

* 

P.  hemiteloides  

— 

— 

— 

S,  intermedia       ,      .       .  . 

— 

* 

P.  asper 

— 

— 



* 

S.  flagellaris  

— 

* 

P.  Bioti 

— 

— 

— 

* 

S.  plicata      .       .       .       .       .  . 

— 

* 

P.  punctulatus  

— 

— 

— 

* 

S.  latifolia  

— 

* 

— 

* 

P.  marginata . 

- 

— 

— 

* 

S.  acuta       .      .       .       .      .  , 

— 

* 

— 

* 

P.  Lemuriana 

— 

— 

— 

* 

S.  glandulosa    ■      •      •      •  . 

— 

* 

P.  Mantelli  . 

— 

— 

— 

« 

S.  polyphylla  

— 

Beinertia  Goepperti  .... 

* 

S.  Newberryi     .      •       •      *  . 

— 

* 

Hymenophyllites  pentadactylus    .  . 

* 

S.  BCjuamosa  .       •       »      •      •  . 

— 

* 

H.  Hildreti 

— 

* 

S,  cristata  .      •       »      «  . 

* 

* 

H.  capillaris  . 

S.  integra  .   

* 

H.  furcatus 

• 

S,  irregularis  

* 

* 

H.  alatus  . 

* 

S.  Eoeninghausi   .      .       *      •  . 

* 

* 

H.  stipulatus 

* 

S.  muricata      .      •       •      .  . 

* 

H.  dissectus  . 



* 

S.  Schlotheimii    .      ,  ... 

* 

Palaeopteris  Harttii  .... 

» 

S.  formosa  

« 

P.  acadica 

* 

S.  delicatula  .  .... 

* 

Caulopteris  sp 

• 

S.  distans  

* 

.  C.  punctata  . 

* 

S.  Bronni  

* 

C.  gigantea 

* 

« 

S.  coral  lu  ides     .       ,       .       .  . 

* 

C.  Cistii 

* 

Q  2 
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Cauloptens  peltigera 

* 

* 

* 

* 

* 

* 

* 

Megaphyton  magnificum  . 

* 

M.  humile  ...... 

• 

M.  discretum  

* 

M.  approximatum  .... 

_ 

• 

M.  distans  

• 

* 

* 

In  addition  to  these  there  are  a  number  of  species  belonging 
to  genera  whose  affinity  is  very  doubtful,  such  as  Crematopteris, 
Scolopendrites,  Schizopteris,  Caunophyllites,  Zippea,  Tempskya, 
Selenopteris,  Gyropteris,  Anachoropteris,  Diplophacelus,  Chorion- 
opteris,  &c. 

The  MarsileacecB,  or  pepper-worts,  which,  at  the  present  day, 
chiefly  frequent  moist  ditches  and  inundated  localities  are  not  re- 
presented by  any  known  species  in  the  coal  flora.  Ludwig 
records  Pilularia  principalis  from  Russia ;  but  the  correct  deter- 
mination of  this  species  seems  doubtful. 

In  the  above  summary  it  will  be  seen  that  great  gaps  occur  in 
the  cryptogams  of  this  period,  which  were  chiefly  represented  by 
one  or  two  groups.  These  gaps  are  due  either  to  the  imperfect 
state  of  our  knowledge  or  to  the  circumstance  that  the  missing 
groups  were  not  developed  at  this  period.  When,  however,  we 
examine  what  is  known  of  the  Phanerogams,  or  flowering  plants, 
the  missing  groups  are  found  to  be  far  more  numerous  actually 
and  proportionally;  for  of  about  sixty  orders  not  more  than 
three  are  known  to  have  been  then  in  existence.  There  would 
appear  to  have  been  no  grasses,  sedges,  or  rushes,  although  the 
latter  two  prevail  now  in  marshes  and  swamps  ;  indeed  very 
few  monocotyledonous  species  have  been  discovered,  while  of 
the  dicotyledons  the  gymnosperms  only  have  yielded  remains. 
This  statement  must  be  accepted  with  some  reserve,  for  Geinitz 
mentions  Graminites  Feistmanteli,  which  he  stated,  in  1865,  was 
the  first  species  of  grass  found  in  the  coal  formation  :  it  was 
obtained  from  the  Radnitz  coal-field.  The  few  monocotyledons 
are  mostly  referred  to  the  Palm  tribe,  and  consist  of  Palmacites 
crassinervius,  Gulielmites  clypeiformis,  G.  umbonata,  Flabellaria 
Sternbergi,  Fasciculites  carbonigenus,  F.  leptoxylon. 

The  following  list  will  indicate  the  degree  of  resemblance 
between  the  phanerogamous  floras  of  America  and  Europe : — • 
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Dadoxylon  Acadianum 

# 

D.  materiarum 

• 

D.  antiquius  (lower  carboniferous) 

* 

D.  annulatum 

* 

D.  (Pinites)  densifolius 

* 

D.  (     „    )  Mercklingi 

* 

Araucarites  gracilis  . 

• 

A.  Cordai      .       ■  . 

* 

A.  Tschihatschefflanus 

* 

Sigillaria  elegans  . 

* 

* 

# 

* 

* 

* 

* 

* 

S.  scutellata  . 

• 

* 

* 

* 

S.  Schlotheimiana 

* 

* 

* 

* 

S.  reniformis 

* 

* 

* 

* 

* 

• 

* 

* 

* 

* 

S.  striata 

» 

* 

• 

* 

* 

* 
* 

#- 

* 

* 

-  * 

• 

S.  pachy  derma 

* 

* 

S.  bretonensia  , 

* 

Nova  Scotia. 

Pennsylvania. 

Western 
United  States. 

Germany. 

France. 

Eussia. 

oigillana  eminens .       ,       ,       .  . 

* 

S.  Dournasii      •       .       •      *  • 

• 

* 

• 

1  1 .   -IVI1U I  111          •              .              .              ,              a  , 

* 

* 

S.  lepidodendrifolia    .      .       •  • 

* 

• 

* 

S.  sculpta      .       *       .       .       ,  • 

* 

S.  obliqua 

* 

S*  fissa  •       •      .       *      t       ■  • 

* 

o.  uiiataia 

• 

S.  Schimpcri        ,       •       •       .  . 

* 

* 

S.  Brardii     .       .       .       .       •  . 

* 

• 

* 

S     TlPTl*AYl  PI i 

'    '    J.' V  1  I  .  1  1  i  1  1  1              •               «               >               a  ■ 

* 

R  Rnvlii 

* 

* 

S.  Brocliantii  •••*.• 

* 

* 

S.  alvGolaris  ,       ,       ,       .       .  , 

* 

* 

S.  Sillimanni     «       •       *       •  * 

* 

• 

S,  oculata     ■       .       .      a       ■  • 

* 

S,  polita 

* 

S  •  dllbia              ■            a            a            *            ■  * 

* 

S.  obovata  •  .«..* 

* 

S.  rugosa      .       a      *       •       ■  * 

* 

* 

S.  altcrnaiis       .       .       .       «  . 

* 

* 

S  catcnuluta        ,       .       a       .  . 

* 

S .  discoidea 

* 

S.  Preuiaua  ■       .       .       *       «  . 



» 

S.  carinata  ...... 

* 

S.  subsulcata        *       .       .  . 

* 

S.  distans  •       <       a       >       a  • 

* 

S.  Brongniarti      .       .       .       a  • 

* 

S.  rhomboidca 

* 

* 

S.  rimosa      •       •       a       •       •  * 

* 

R     Qriflll'l  nllia 

O  •    dJUU.ltUXli.St              a               •               a               •  • 

* 

S  •  orn  ata 

» 

S.  pyriforrois     a       •       ■       ■  • 

* 

S.  mamillavis       .       .       .       >  ■ 

* 

* 

S-  Graeseri 

* 

S,  TJtsclineideri     *       •       •       .  • 

S.  subrotunda  ..... 

* 

S.  aspera       *      .       •       .  • 

* 

S.  coarctata       •      .       .       •  . 

* 

S.  notata       >       »       .       .  • 

* 

* 

S.  elliptica  ..... 

* 

* 

O  •  I  eg  lllUo  Ll^lJld         *            •            •            ■  ■ 

_ 

,  

* 

fe.  orbicularis     .       *       .       •  • 





* 

S.  intermedia        ■       .       *       *  • 

* 

• 

* 

• 

S.  Deutscliiana     *       •       .  . 

* 

R    "Pnl  1  pi"!  iti  a 



* 

0>  Ly  LlUoLl^IIlit            •            •            •            •  . 



* 

• 

S.  transversalis  .       •       .  • 



S.  minuta      *       a       .       .       •  . 





* 

S.  pulcliella      ■       •       •       •  ■ 

* 

S.  muralis     •       •       •       •       .  • 

* 

S»  iciith,yolepis  .       .      .      »  • 

* 

O.   1  1 1  V  L  lU.'Jll.  U  i  o              a                •                a               *  . 

* 

S  Feistmanteli  .       .       .       .  ■ 

* 

fi  flinlnflprmn. 

iJ  ,    UlUluUClilll*                •               a                •               •  • 

* 

I J .    V  LllUBA       *               .                >               a               •  • 

* 

S.  minima     •       •       •       *      .  • 

* 

O.   DUUlagl  a              *             .              •              a  • 

— 

— 

— 

— 

* 

S.  cuspidata  .       •       ■       •      •  • 

* 

S.  Candolli_  

* 

O .    XJcL  V  1  C  U.M      a               •               »               •               •  • 

* 

(J ,  \J  llcl  tlllgCI  1        *            .              i             •  t 

* 

S.  hippocrepis       •       •       •       •  . 

* 

S.  interrupta  

* 

O.  JIUU.UIU01I       a             ■              •             •              •  • 

* 

Syringodendron,  species  (lower  car- 
boniferous)    •      •       .      .  • 

* 

S.  pachyderma  

* 

* 

S.  cyclostegia   

* 

Stigmaria,  numerous  species  .       .  . 
Calamodendron  approximatum  . 

* 

* 

* 

* 

* 

• 

* 

C.  obscurum  

* 

Numerous  fragments  have  been  dignified  with  generic  names, 
such  as  Trigonocarpon,  Ehabdocarpos,  Sternbergia,  Cyperitcs, 
&c,  &c.  The  most  important  of  all  these  trees  in  the  produc- 
tion of  coal  were  the  species  of  Sigillaria,  of  a  common  form 
of  which,  S.  Brownii,  we  append  a  sketch  as  given  by  Dr. 
Dawson  in  his  work  on  the  geology  of  Nova  Scotia.  "Ima- 
gine," he  says,  "  a  tall  cylindrical  trunk,  spreading  at  the  base, 
and  marked  by  perpendicular  rounded  ribs,  giving  it  the  appear- 
ance of  a  clustered  or  fluted  column.  These  ribs  are  marked  by 
rows  of  spots  or  pits  left  bv  fallen  leaves,  and  towards  the  base 
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they  disappear,  and  the  bark  becomes  rough  and  uneven,  but 
still  retains  obscure  indications  of  the  leaf-scars,  widened  trans- 
versely by  the  expansion  of  the  stem.  At  the  base  the  trunk 
spreads  into  roots,  but  with  a  regular  bifurcation  quite  un- 
exampled in  modern  trees,  and  the  thick  cylindrical  roots  are 
marked  with  round  sunken  pits  or  areoles,  from  which  spread 
long  cylindrical  rootlets.  These  roots  are  the  so-called  Stig- 
marice,  at  one  time  regarded  as  independent  plants ;  and,  as  the 
reader  may  have  already  observed,  remarkable  for  their  con- 
st ant  presence  in  the  underclays  of  the  coal-beds.  Casting  our 
eyes  upward,  we  find  the  pillar-like  trunk  either  quite  simple 
or  spreading,  by  regular  bifurcation,  into  a  few  thick  branches, 
covered  with  long  narrow  leaves  looking  like  grass,  or,  more 
exactly,  like  pine-leaves  greatly  increased  in  size  ;  or,  more 
exactly  still,  like  single  leaflets  of  the  leaves  of  Cycads.  Near  the 
top,  if  the  plant  were  in  fruit,  we  might  observe  long  catkins  of 
obscure  flowers,  or  strings  of  large  nut-like  seeds  borne  in  rings 
or  whorls  encircling  the  stem.  If  we  could  apply  a  wood- 
man's axe  to  a  Sigillaria  we  should  find  it  very  different  in 
structure  from  that  of  our  ordinary  trees,  but  not  unlike  that 
of  the  Cycads  or  false  sago-plants  of  the  tropics.  A  lumber- 
man would  probably  regard  it  as  a  tree  nearly  all  bark,  with 
only  a  slender  core  of  wood  in  the  middle  ;  and,  botanically,  he 
would  be  very  near  the  truth.  The  outer  rind  or  bark  of  the 
tree  was  very  hard.  Within  this  was  a  very  thick  inner  bark, 
partly  composed  of  a  soft  corky  cellular  tissue,  and  partly  of 
long  tough  fibrous  cells,  like  those  of  the  bark  of  the  cedar. 
This  occupied  the  greater  part  of  the  stem  even  in  old  trees  four 
or  five  feet  in  diameter.  Within  this  we  would  find  a  com- 
paratively small  cylinder,  not  unlike  pine  in  its  appearance,  and 
even  in  its  microscopic  structure ;  and  in  the  centre  a  large  pith, 
often  divided,  by  the  tension  caused  in  the  growth  of  the  stem, 
into  a  series  of  horizontal  tables  or  partitions.  Such  a  stem 
would  have  been  of  little  use  for  timber,  and  of  comparatively 
smaU  strength.  Still  the  central  axis  of  wood  gave  it  rigidity, 
the  surrounding  fibres,  like  cordage,  gave  the  axis  support,  and 
the  outer  shell  or  hard  bark  must  have  materially  contributed  to 
the  strength  of  the  whole.  Growing  as  those  plants  did  in  swampy 
fiats  close  together,  and  the  bark  of  which  they  were  chiefly 
composed  being  less  susceptible  of  rapid  decay  than  most  kinds 
of  wood,  and  too  impervious  to  fluids  to  be  readily  penetrated  by 
mineral  matter,  they  were  admirably  fitted  for  the  production  of 
the  raw  material  of  coal." 

We  have  followed  Dr.  Dawson  in  regarding  Sigillaria  as 
gymnospermous ;  but  there  are  several  eminent  investigators 
of  coal-plants,  such  as  Professor  Morris  and  Mr.  Carruthers,  who 
maintain  it  to  be  cryptogamous. 

Our  knowledge  of'  the  invertebrate  fauna  of  the  period  is 
very  scanty,  still  remains  have  been  found  which  indicate  the 
existence  of  spiders,  insects,  and  pulmonate  gasteropods.  No 
relics  have  been  discovered  either  of  the  Hemiptera  or  Homo- 
ptera,  and  a  few  only  of  Orthoptera.  One  consists  of  a  frag- 
ment of  a  wing  from  the  coal  measures  of  Pictou,  which  has  a 
very  peculiar  nervation,  and  which  has  been  described  as 
Archimulacris  acadicus.  A  wing  very  similar  to  this  in  general 
appearance,  and  named  Blattina  venusta,  has  been  found  in  the 
coal  measures  of  Arkansas  in  a  shale  which  immediately  under- 
lies what  is  called  millstone  grit,  and  is  about  15  feet  above  the 
highest  portion  of  the  carboniferous  limestone.  A  wing,  which 
has  never  been  described,  turned  up  many  years  ago  in  the 
Joggins  coal  measures.  Professor  Marsh  saw  it,  and  states  that, 
so  far  as  his  recollection  serves  him,  it  was  very  similar  to 
Blattina,  venusta.  Another  species  of  this  genus,  or  B.  primceva, 
has  been  described  from  the  Saarbruck  coal-field.  Several 
specimens  of  the  Blatta  family,  and  the  wing  of  a  cricket,  have 
been  described  by  Germar  from  the  coal-fields  of  Westphalia. 
Grasshoppers  are  represented  by  the  Qryllacris  lithranthraca 
from  Saarbruck.  The  next  group  of  insects  belong  to  the 
pseudo-neuropterous  division  of  the  Orthoptera,  although  they 
are  frequently  described  as  true  Neuroptera.  One  of  the  finest 
specimens  of  this  kind  is  the  beautiful  wing  figured  in  Dawson's 
'  Acadian  Geology,'  p.  387.  It  was  found  in  a  bed  of  shale  at 
Little  Glace  Bay,  Cape  Breton.  It  indicates  an  insect  somewhat 
similar  to  the  Ephemerids,  whose  expanse  of  wing  was  seven 
inches,  a  size  surpassing  that  of  any  of  the  living  species.  It 
possesses  characters  which  prevent  its  being  placed  in  any  recent 
family,  and  which  reqiiire  the  establishment  of  a  new  family  which 
combines  a  portion  of  the  characteristics  of  iheEphemerida;  or  day- 
flies,  and  Libellulidce,  or  dragon-flies.  Mr.  Scudder  has  named  it 
Haplophlebium  Barnesii.  The  comprehensive  nature  of  the  car- 
boniferous insects  is  also  exemplified  in  some  specimens  from 


shales  a  few  feet  above  the  millstone  grit  of  Illinois.  They 
occurred  in  ironstone  nodules,  associated  with  many  other  terres- 
trial organisms.  Two  of  these  have  been  described  by  Professor 
Dana  as  Miamia  Bronsoni  and  Hemeristia  occidentalis.  These 
form  the  types  of  distinct  families  which  connect  the  Neuroptera 
proper  with  the  Pseudoneuroptera.  The  coal  measures  of  the 
Joggins  have  afforded  a  number  of  crushed  fragments  which  may 
belong  to  this  order ;  thus  there  are  some  eyes  which  remind  one 
of  those  possessed  by  the  Perlidm.  The  Phasmidce  are  represented 
by  some  specimens  from  Coalbrook  Dale.  The  Termitidm  are 
represented  by  four  species  from  the  Saarbruck  coal-field,  named 
Termes  Heeri,  T.  formosus,  T.  Decheni,  and  T.  ajfinis. 

The  Neuroptera  comprise  the  Corydalis,  already  mentioned 
under  Insecta,  E.  C.  vol.  iii.  col.  265,  Dictyoneura  libelluloides, 

D.  anthracophila,  and  D.  Humboldtiana  from  the  Saarbruck 
basin ;  and  the  Rev.  P.  B.  Brodie  states  that  he  has  a  large 
Neuropterous  wing  in  his  possession  from  one  of  the  ironstone 
bands  of  the  Derbyshire  coal  measures.  No  representatives  of 
the  Diptera,  Hymenoptera,  and  Lepidoptera  have  yet  been  brought 
to  bight,  for  it  is  not  certain  that  the  Palceocampa  anthrax  described 
by  Messrs.  Meek  and  Worthen  from  the  coal  measures  of  Illinois 
is  really  a  hairy  caterpillar.  The  known  Coleopterous  fauna  of 
this  period  consists  of  two  beetles  of  the  family  Curculionidce 
from  Coalbrook  Dale  ;  a  doubtful  species  from  the  coal  measures 
near  Huddersfield  ;  of  Troxites  Germari  from  Sulzbach  ;  and  pos- 
sibly some  of  the  specimens  which  are  mentioned  as  belonging 
to  the  next  group. 

The  Myriapoda  are  divisible  into  the  two  orders  Chilopoda 
and  Ghilognatha.  To  the  latter  belong  the  Xylobius  sigillaria; 
found  in  the  inside  of  a  decayed  stump  in  the  coal  measures  at 
Joggins  associated  with  a  reptile  and  a  small  land  shell;  and 
the  Xylobius  found  in  the  upper  coal  measures  at  Kilmaurs,  near 
Glasgow,  which  is  allied  to,  if  not  identical  with,  the  Nova 
Scotian  species  ;  and  a  third  specimen  found  in  the  Manchester 
coal-field  by  Mr.  Binney.  A  specimen  named  Anthracerpes 
typus  found  in  Illinois  is  referred  to  this  group,  but  its  myria- 
podous  affinities  are  very  doubtful.  A  few  other  species  have 
been  obtained  from  J oggins ;  some  have  been  assigned  to 
Xylobius,  and  one  forms  the  type  of  a  new  genus,  Archiulus. 
Nothing  is  known  of  the  Chilopoda.  The  known  Arachnida  are 
only  four  in  number,  viz.,  two  scorpions  from  Bohemia,  which 
were  described  many  years  ago  as  Microlabis  Sternbergi,  and 
Cijclophthalmus  senior;  a  spider  from  Bohemia,  Palaranea  borassi- 
folia,  and  a  second  species  from  Upper  Silesia,  which  so  closely 
resembles  the  recent  genus,  Lycosa,  as  to  induce  Professor  Romer 
to  name  it  Protolycosa  anthracophila.  The  last-mentioned  species 
is  the  oldest  spider  known,  and  the  details  of  its  external  structure 
have  been  beautifully  preserved. 

The  oldest  known  land  shells,  two  in  number,  belong  to  this 
period.  One  of  them  is  Pupa  vetusta,  of  which  numerous  speci- 
mens have  been  collected  in  the  Joggins  coal  measures ;  and  the 
other  is  Conulus  priscus,  which  belongs  to  the  extensive  family 
Helicidce,  and  was  also  found  in  these  coal  measures. 

We  have  indicated  the  existence  of  wide  marshy  tracts  clothed 
with  trees  and  dense  undergrowth,  which  afforded  shade  and 
protection  to  cockroaches,  crickets,  may-flies,  dragon-flies,  white 
ants,  beetles,  wood-eating  myriapods,  scorpions,  and  spiders.  In 
association  with  these  there  have  been  found  the  remains  of 
reptiles  which  are  so  divergent  in  their  characters  as  to  lead  one 
to  conjecture  that  each  known  species  represents  many  other 
contemporary  forms  which  have  yet  to  be  discovered.  Prior  to 
1841  nothing  was  known  of  carboniferous  reptiles  ;  a  few  bones 
and  teeth  were  considered  to  be  reptilian,  but  were  subsequently 
ascertained  to  belong  to  fishes.  Thirty  years  ago,  then,  our 
knowledge  respecting  the  existence  of  this  class  at  this  period 
was  an  entire  blank  ;  now  we  are  cognisant  of  numerous  genera 
and  species,  and  the  stimulus  which  has  thus  been  given  to  this 
line  of  research  will  probably  result  in  numerous  additional 
discoveries  being  made  in  the  next  thirty  years.    In  1841  Sir  W. 

E.  Logan  inaugurated  the  series  of  discoveries  which  we  are 
about  to  notice  by  detecting  some  small  well-defined  reptilian 
foot-prints  in  the  lower  coal  measures  of  Horton  Bluff  in  Nova 
Scotia.  This  is  the  first  fact  on  record  on  this  subject,  and  the 
foot-prints  are  the  oldest  traces  known  of  reptilian  life.  It  has 
been  overlooked  by  most  authorities  on  the  subject,  owing  no 
doubt  to  the  uncertainty  which  must  attach  to  the  correct  inter- 
pretation of  the  affinities  of  a  creature  from  its  foot-marks  only. 
In  1844  Dr.  King  discovered  other  reptilian  foot-prints  in  a  sand- 
stone at  Greensburg,  Pennsylvania,  situated  100  feet  below  the 
well-known  Pittsburg  seam  of  coal,  figures  of  which  are  given  in 
Lyell's  '  Elements  of  Geology.'    The  tracks  are  in  double  rows, 
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and  have  a  broad  resemblance  to  those  made  by  the  Gheirotherium 
of  the  trias.  They  indicate  a  quadrupedal  animal  in  which  the 
five-toed  hind  feet  were  nearly  twice  as  large  as  the  four-toed 
fore  feet.  The  external  digit  on  each  limb  stands  out  like  a 
thumb.  The  surface  upon  which  the  impressions  were  made 
contain  the  casts  of  cracks,  which  indicate  its  sub-aerial  con- 
dition, and  this  circumstance,  in  conjunction  with  the  deci- 
sive character  of  the  ichnolites,  permit  the  assumption  that 
the  creature  was  an  air-breather.  In  the  foot-prints  discovered 
by  Logan  there  are  to  be  seen  the  projecting  outer  toe,  but  the  im- 
pressions are  much  less  distinct  than  in  those  found  by  Dr.  King, 
in  consequence,  it  is  imagined,  either  of  the  surface  having  been 
firmer,  or  of  the  animal  having  been  partially  buoyed  up  by 
water.  The  fore  feet  appear  to  have  had  four  toes,  and  the 
hinder  three  or  four.  The  stride  of  the  Nova  Scotian  species 
was  about  four  inches,  and  that  of  the  Pennsylvanian  about  ten 
inches.  In  the  same  year  Dr.  Dawson  found  some  tracks  in  the 
upper  coal  measures  near  Tatamagouche  in  Nova  Scotia,  which 
are  probably  reptilian.  The  year  1844  is,  however,  especially 
remarkable  as  being  that  in  which  the  first  reptilian  bones  of 
carboniferous  age  were  discovered.  They  were  exhumed  from 
the  coal  of  Munsterappel  in  Bavaria,  and  described  as  Apateon 
pedestris.  In  1847  Von  Dechen  found  in  the  coal  measures  of 
the  Saarbriick  basin,  near  Lebach,  the  skeletons  of  three  species, 
all  of  which  were  assigned  to  the  genus  Archegosaurus,  a  type 
of  reptile  characteristic  of  this  period.  Professor  Owen  places  it 
in  his  order  Ganocephala.  In  1849  the  red  shales  near  the  base 
of  the  Pennsylvanian  coal  formation  afforded  a  series  of  right  and 
left  footed  reptilian  tracks,  which  Mr.  Lee  described  as  Sauropus. 
These  shales  are  1700  feet  lower  than  the  Greensburg  foot-prints. 
At  a  level  1500  feet  lower  still,  similar  but  smaller  impressions 
have  been  discovered,  belonging,  as  is  supposed,  to  three  species. 
The  largest  of  these  made  foot-prints  two  inches  in  diameter ; 
the  feet  were  four  in  number,  and  nearly  equal.  The  stride  was 
about  nine  inches  in  extent,  and  the  straddle  about  four  inches. 
These,  and  indeed  almost  all  the  reptilian  ichnolites  yet  dis- 
covered, occur  on  the  surfaces  of  sandstone  beds  which  are 
covered  with  a  thin  coating  of  fine  clay,  on  which  are  preserved 
the  indications  of  an  air-exposed  or  air-dried  shore,  such  as 
rain-drop  impressions,  ripple  marks,  sun  cracks,  &c.  In  1851 
Dr.  Dawson  whiled  away  a  summer  afternoon  by  turning  over  a 
rubbish  heap,  from  the  fragments  composing  which  he  obtained 
some  cranial  bones,  which  were  the  first  reptilian  osseous  remains 
discovered  in  the  American  coal  measures.  In  the  following  year 
some  additional  fragments  belonging  to  the  same  species,  Baphetes 
planiceps,  were  detected  by  Dr.  Dawson  and  Sir  C.  Lyell  in  the 
interior  of  an  erect  Sigillarian  trunk.  It  was  from  one  of  these 
trunks,  and  in  the  same  year,  that  were  obtained  the  bones  of 
Dendrerpeton  acadianum,  an  animal  about  two  feet  in  length, 
with  a  broad  flat  head  somewhat  similar  to  that  of  Baphetes, 
short,  stout  limbs,  and  an  elongated  or  lacertian  form  of  body. 
Its  teeth  were  powerful  and  numerous,  and  probably  adapted  for  a 
carnivorous  diet.  In  these  trees  remains  of  a  second  and  smaller 
species,  D.  Oweni,  presented  themselves,  in  which  the  teeth  were 
longer,  more  arcuate,  more  plicated,  and  better  fitted  for  devour- 
ing worms,  larvae,  and  soft-skinned  fishes.  The  same  tree  which 
contained  the  bones  of  Dendrerpeton  acadianum  also  yielded 
some  fragments  of  a  distinct  generic  type,  Hylonomus  Wymanni. 
This  species  is  one  of  the  smallest  of  the  carboniferous  reptiles, 
and  frequently  fell  a  prey  to  its  larger  relatives,  as  is  indicated 
by  the  frequent  occurrence  of  its  bones  in  reptilian  coprolites. 
Its  length  was  about  five  inches.  In  1853  Professor  Owen 
described  the  first  British  reptile  of  this  period  under  the  name 
of  Parabatrachus  Golei,  a  species  nearly  allied  to  Archegosaurus. 
In  1857  "Wyman  established  the  genus  Baniceps  for  a  species 
(B.  Lyelli),  from  the  cannel  coal  at  Yellow  Creek,  Ohio,  United 
States.  In  1859  Dr.  Dawson  disentombed  from  the  prolific  tree 
stumps  at  the  Joggins  two  new  species  of  Hylonomus  larger  than 
the  one  already  mentioned.  One  is  H.  Lyelli,  a  tailed  reptile 
about  nine  inches  long,  covered  with  an  armour  of  scales  and 
spines,  and  having  short,  stout  limbs  fully  capable  of  supporting 
its  trunk  on  dry  land.  The  second  is  H.  aciedentatus,  a  much 
larger  species  than  the  preceding,  and  provided  with  a  set  of 
teeth  of  far  greater  penetrating  and  crushing  powers.  In  1862 
Professor  Owen  instituted  the  genus  Hylerpeton  for  some  frag- 
ments from  the  Joggins'  tree  stumps,  which  he  named  H.  Daw- 
soni.  In  this  year  also  some  remains  discovered  at  the  Joggins 
in  1855  were  made  the  foundation  for  a  new  genus  and  species, 
Eosaurus  acadianus,  by  Mr.  Marsh,  who  conceived  it  to  be  a  large 
air-breathing,  cold-blooded,  carnivorous  creature,  foreshadowing 
the  Ichthyosaurians  of  the  lias ;  but  this  conclusion  is  not  de- 


cisively established.  Whatever  its  true  affinities  may  be,  it  was 
certainly  the  largest  of  known  carboniferous  reptiles.  Further, 
the  genera  Loxomma  and  Pholidog aster  were  established  by 
Professor  Huxley  on  some  bones  obtained  from  the  Edin- 
burgh coal-field.  In  the  same  year  also  some  fragments 
were  brought  to  light  from  Mushet's  black  band  ironstone, 
which  is  about  666  feet  above  the  Moorstone  rock  of 
Lanarkshire,  upon  which  Professor  Huxley  founded  the  new 
genus  and  species  Anthracosaurus  Busselli.  This  genus  has 
vertebra?  very  similar  to  that  of  Eosaurus,  and  is  notice- 
able as  being  the  earliest  representative  of  a  group  of 
reptiles  which  flourished  in  the  triassic  period.  In  1863  Dr. 
Dawson  described  a  new  species  of  Dendrerpeton,  or  D.  Oweni, 
which  has  been  already  mentioned.  In  1865  the  first  species 
from  the  Welsh  coal  fields  was  described  by  Professor  Owen. 
The  specimens  came  from  some  beds  in  the  lower  half  of  the 
coal  measures  at  Llantrissent,  Glamorganshire,  and  are  named 
Anthrahcrpeton  crassosteum.  This  species  was  intermediate  in 
size  between  Baphetes  planiceps  and  Dendrerpeton  acadianum. 
During  the  years  1864  and  1865,  Mr.  Brownrigg  accumulated  a 
large  suite  of  specimens  from  the  Jarrow  collieries  at  Kilkenny, 
which  enabled  Professor  Huxley  to  establish  five  new  genera. 
Urocordylus  has  a  remarkably  long  and  strong  tail,  an  elongate 
form  of  body,  a  broad  short  head,  and  small  but  well-developed 
limbs.  One  species,  U.  Wandesfordii,  is  described.  Ophiderpe- 
ton  is  still  more  lengthy,  and  almost  snakelike  in  shape.  In 
two  specimens  no  traces  of  anterior  limbs  could  be  detected  ; 
but  a  third,  believed  to  belong  to  this  genus,  had  minute  an- 
terior extremities.  One  species,  0.  Brownriggii,  is  described. 
Ichthyerpeton  Bradleyce,  is  the  name  for  a  short-tailed,  horny- 
scaled  individual,  which  had  biconcave  vertebras.  It  was  pro- 
bably about  fourteen  inches  long.  Keraterpeton  is  the  name 
proposed  for  a  salamander-like  genus,  of  which  the  only  known 
species  is  K.  Galvani.  It  was  nearly  nine  inches  long,  had  a 
well-developed  tail,  a  short  broad  head,  large  and  forwardly- 
directed  orbits,  and  a  plated  dermal  armoivr.  The  fore  limbs 
were  five-toed  and  somewhat  larger  than  the  hind  ones,  which 
were  four  or  five-toed.  Lepterpeton  also  comprises  but  one 
species,  L.  Dobbsii.  It  has  a  slender  body,  an  elongated  head, 
and  a  prolonged  snout.  Its  length  was  about  six  inches.  Spe- 
cimens of  a  species  of  Anthracosaurus  were  also  found.  This 
remarkable  find  is  shortly  noticed  in  the  '  Geological  Magazine,' 
vol.  iv.  p.  170,  by  Professors  Wright  and  Huxley,  and  more 
fully  in  the  'Transactions  of  the  Royal  Irish  Academy,'  vol. 
xxiv.  In  the  former  work  the  following  remarks  are  made 
respecting  it.  "  The  importance  of  the  discoveries  which  have 
been  made  in  the  Kilkenny  coal  field  may  be  estimated  by  call- 
ing to  mind  the  fact  that  two  months  ago  the  total  number  of 
genera  of  vertebrate  animals  of  higher  organisation  than  fishes, 
known  to  exist  in  the  carboniferous  rocks  of  Europe,  amounted 
only  to  eight,  viz.,  Archegosaurus,  Sclerocephalus,  and  Apateon, 
in  Germany ;  Parabatrachus,  Anthracosaurus,  Loxomma,  Pholi- 
dogaster  and  Anthrakerpeton  in  Great  Britain.  In  addition  to 
these,  America  had  yielded  the  five  genera,  Baphetes,  Baniceps, 
Dendrerpeton,  Hylerpeton,  and  Hylonomus,  making  a  total  of 
thirteen  genera  for  the  carboniferous  formation  in  general.  One 
Irish  pit  has  thus  yielded,  in  the  course  of  a  few  months,  more 
genera  than  are  known  from  all  the  American  coal  fields,  and 
nearly  as  many  as  have  been  obtained  from  Europe  generally. 
Five-and-twenty  years  ago  only  one  genus  of  Vertebrata  higher 
than  fishes  {Archegosaurus)  was  known  to  occur  in  the  coal ;  and, 
curiously  enough,  this  genus,  by  the  imperfect  ossification  of  its 
vertebral  column,  and  the  persistence  of  its  branchia?,  lent  strong 
support  to  the  opinions  of  those  who  believed  that  Palseozoie 
vertebrates  must  necessarily  be  of  low  organisation.  Dr.  Daw- 
son's discoveries  in  the  Nova  Scotian  coal-fields  first  shook  this 
view,  which  finally  ceased  to  be  tenable  when  the  great  Anthra- 
cosaurus of  the  Scotch  coal-field  was  found  to  have  well-ossified 
biconcave  vertebras.  The  Jarrow  discoveries  afford  a  most  im- 
portant aid  in  the  same  direction,  showing  as  they  do  that  the 
Labyrinthodont  type  was  abundantly  represented  in  the  carbon- 
iferous epoch  by  animals  with  well-ossified  vertebrae ;  with  no 
trace  of  persistent  branchiae  ;  and,  to  all  appearance,  just  as 
highly  organised  as  their  congeners  in  the  trias.  Furthermore, 
these  discoveries  have  a  value  of  their  own  in  the  circumstance 
that  they  make  us  acquainted  with  forms  of  Labyrinthodonts  of 
a  new  character.  All  previously  known  Labyrinthodonts  have 
the  form  of  salamanders  (the  current  restorations  of  the  genus 
Labyrinthodon,  under  the  form  of  a  great  toad,  have  no  justifica- 
tion, but  are  contradicted  by  well-known  facts),  with  long  tails 
and  moderate  limbs.    But  Ophiderpeto?^  with  its  snakelike  body, 
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seems  to  represent,  among  the  Labyrinthodonts,.  the  type  of 
Amphiuma,  or  perhaps  of  Ccecilia,  among  existing  Batrachia. 
Should  further  investigations  bear  out  this  view,  three  groups 
will  be  recognisable  among  the  Labyrinthodonts :  a  perenni- 
branchiate  division,  represented  by  Archegosaurus ;  a  salaman- 
droid  group,  comprising  most  of  the  Labyrinthodonts  at  present 
known  ;  and  an  ophiomorphous  division,  typified  by  Ophiderpe- 
ton.  The  anurous  frog-like  form  will  be  alone  wanting  to  com- 
plete the  representation  of  the  existing  Amphibia  in  ancient 
times."  In  1866  a  reptilian  skull  was  found  in  the  upper  part 
of  the  carboniferous  series  near  Autun.  Some  of  the  strata  on 
the  same  horizon  bore  impressions  of  feet  which  are  conjectured 
to  belong  to  the  same  species.  The  reptile  is  nearly  allied  to 
Archegosaurus,  and  is  the  type  of  a  new  genus,  Actinadon.  In 
1867,  Professor  Owen  gave  the  name  of  Gastrodus  propositus,  to 
what  he  considers  was  an  air-breathing  Batrachian  from  the 
lower  coal  measures  of  Northumberland.  In  1868  Professor 
Newberry  noticed  some  reptilian  remains  from  a  stratum  a  few 
feet  beneath  the  principal  coal-bed  at  Linton,  Ohio,  which  are 
partly  related  to  the  genera  Ophidmpeton  and  Urocordylus. 

Such  are  the  principal  items  in  the  chronology  of  reptilian 
discoveries  in  the  carboniferous  formation  ;  but  before  we  bring 
this  article  to  a  close  we  would  quote  Professor  Huxley's 
remarks  (Quarterly  Journal  Geol.  Soc,  xix.  p.  67),  bearing  upon 
the  general  affinities  of  the  carboniferous  reptiles.  "  At  present 
we  are  acquainted  with  two  apparently  very  distinct  types  among 
the  Labyrinthodonts — that  of  the  Archegosauria  (Archegosaurus), 
at  present  known  to  occur  only  in  the  carboniferous  rocks,  and 
that  of  the  Mastodonsauria  (Mastodonsaurus,  Labyrinthodon, 
Gapitosaurus,  Trematosaurus),  which  seem  to  have  flourished  in 
remarkable  abundance  during  the  triassic  epoch.  Both  groups 
exhibit  the  sculptured  and  polished  surface  of  the  crania,  the 
vomerine  and  palatine  teeth,  the  forwardly  situated  posterior 
nares,  the  permanently  distinct  epiotic  bones,  the  divided  supra- 
occipital,  the  three  sculptured  pectoral  plates,  the  elongated 
caudate,  salamandroid  body,  and  the  comparatively  short  limbs 
and  weak  feet,  which  are  distinctive  features  of  the  Labyrintho- 
dont  Amphibia,  as  well  as  the  more  or  less  complex  ramifications 
of  the  pulp  cavities  of  the  teeth,  which  they  share  with  fishes  and 
Ichthyosauria.  But  the  Archegosauria  have  imperfectly  ossified 
vertebral  bodies,  while  the  Mastodonsauria  have  them  thoroughly 
well  ossified,  though  still  biconcave  ;  and  the  Mastodonsauria 
have  double  ossified  occipital  condyles,  which  have  not  been 
found  in  Archegosauria.  Of  the  other  distinctions,  if  such  there 
were,  of  the  two  groups  we  know  very  little.  It  is  true  that  the 
Archegosauria  had,  as  Von  Meyer  has  proved,  in  his  splendid 
monograph,  '  Die  Reptilien  des  Steinkohls,'  a  persistent  branchial 
apparatus,  and  a  very  remarkable  scaly  ventral  armature.  But 
what  do  we  know  with  certainty  about  the  presence  or  absence 
of  corresponding  structures  in  the  triassic  Mastodonsauria  ? 
Whatever  may  be  the  nature  of  the  doubtful  Anisopus  or  Rhom- 
pholis,  it  is  certain  that  the  African,  probably  triassic,  Micropholis 
was  protected  by  ventral  scutes ;  and  until  Mastodonsaurian 
Labyrinthodonts  are  found  preserved  as  favourably  as  the 
Archegosauria  have  been,  I  think  it  will  be  hazardous  to  take  it 
for  granted  that  they  had  neither  ventral  scutes  nor  even 
persistent  branchial  arches. 

"  If  we  adopt  these  two  divisions,  and  endeavour  to  range  the 
known  carboniferous  Labyrinthodonts  under  one  or  the  other, 
Archegosaurus,  of  course,  takes  its  place  among  the  Archegosauria, 
and  Pholidogaster,  I  suspect,  must  go  along  with  it,  though  the 
vertebra?  are  far  better  ossified,  and  the  condition  of  the  cranial 
condyles  is  not  known.  Baphetes  and  Parabatrachus  are  too 
little  known  to  justify  us  in  arriving  at  any  conclusion  respecting 
them ;  and  the  like  is  true  of  Loxomma.  As  regards  the 
Raniceps  of  Wyman  ('American  Journal  of  Science  and  Arts,' 
1858),  the  Dendrerpeton  and  Hylonomus  recently  discovered  by 
Dr.  Dawson  in  the  Nova  Scotian  coal-field,  and  the  new  genus 
instituted  by  Professor  Owen,  from  the  same  locality,  I  do  not 
think  we  are  in  a  position  to  say  that  they  are  Labyrinthodont, 
much  less  whether  they  have  Archegosaurian  or  Mastodonsaurian 
affinities.  Among  the  many  remains  discovered  by  the  zealous 
researches  of  Dr.  Dawson,  I  do  not  know  that  a  single  specimen 
of  one  of  the  pectoral  plates,  so  characteristic  of  all  Labyrintho- 
donts, has  made  its  apjiearance.  They  may  possibly  have  been 
Amphibia ;  but  their  skulls,  their  cycloid  scales,  and  their 
deeply  biconcave,  fish-like,  vertebral  centra,  appear  to  me  to 
indicate  a  closer  affinity  with  the  Ophiomorpha  (Gcecilia, 
Ichthyophis,  &c),  than  with  the  Labyrinthodontia.  Of  the 
unquestionable  Labyrinthodonts  which  occur  in  the  carboni- 
ferous rocks,  then,  Anthracosaurus  is  the  only  genus  regarding 


the  vertebral  column  and  ribs  of  which  there  is  any  information  ; 
and  the  descriptions  and  comparisons  which  I  have  given  seem 
to  me  to  necessitate  the  conclusion  that,  side  by  side  with  the 
Archegosaurian  type,  the  Mastodonsaurian  type  of  vertebrate 
organisation,  hitherto  known  to  occur  only  in  the  trias,  was  well 
developed  in  the  Anthracosaurus  of  the  Scotch  coal-field.  At  the 
same  time,  the  anchylosed  condition  of  the  neural  arches,  the 
supra-temporal  foramina  (which  may,  however,  be  parts  of  the 
'  mucous  grooves '  common  upon  Labyrinthodont  skulls,  the  floor 
of  which  was  very  thin,  or  merely  membranous  in  the  temporal 
region  of  Anthracosaurus),  and  the  strong  median  convexity  of 
the  snout,  separate  Anthracosaurus  from  any  known  triassic 
Labyrinthodont.  And  though,  in  the  general  form  of  the 
cranium,  and  in  some  other  respects,  A nthracosaur  us  has  a  certain 
resemblance  to  the  Permian  Dasyceps,  it  differs  as  widely  as 
possible  from  it  in  its  dentition." 

CASSITERITE  [Gold,  E.  C.  S.l 

CAUDISONA  [Viperilve,  E.  C.  S.] 

CAVES.  A  cave,  or  cavern,  is  a  large  hollow  in  the  ground 
formed  artificially,  as  by  man,  or  by  natural  agents,  such  as  run- 
ning water.  Old  English  writers  usually  applied  the  term  to 
those  hollows  which  were  inhabited  either  by  man  or  beast. 
Some  of  these  caverns  are  now  the  receptacles  for  the  waifs  and 
strays  of  beings  which  have  ceased  to  exist,  and  it  is  the  main  pur- 
pose of  this  article  to  offer  some  remarks  upon  such  of  them  as 
are  more  especially  interesting  in  connection  with  the  period  of 
intense  cold  during  the  post  pliocene  epoch,  and  the  past  history 
of  man's  association  with  large  extinct  mammalia.  These  hollows 
have  doubtless  been  in  process  of  formation  from  the  earliest  to 
the  latest  geological  times,  but  those  which  we  are  about  to 
mention  have  been  filled  and  perhaps  formed  during  a  short 
period  in  geological  history ;  and  it  must  not  be  inferred  that 
because  we  dwell  upon  these  that  caverns  have  not  been  equally 
plentiful  in  older  epochs.  It  is  true  caverns  of  earlier  date  than 
the  late  tertiary  and  post-pliocene  periods  are  exceedingly  rare, 
but  this  seems  due  partly  to  their  having  been  filled  up  and 
covered,  and  partly  to  the  rock  masses  in  which  they  were, 
having  been  denuded  away.  The  natural  caverns  may  be  con- 
veniently distinguished  as  belonging  to  two  great  groups,  the 
one  including  such  as  have  horizontal  entrances  only,  and  the 
other  those  which  communicate,  or  have  formerly  communi- 
cated, with  the  surface  by  more  or  less  vertical  fissures.  The 
breccia-filled  fissures  will  be  described  along  with  the  latter, 
although  there  may  be  no  indications  that  they  lead  into 
caverns.  Fissures  are  produced  in  various  ways  ;  thus  many 
have  been  known  to  open  during  earthquakes,  swallow  up 
human  beings,  animals,  and  even  towns,  and  again  to  close  ; 
others  appear  to  arise  from  the  unequal  upheaval  and  de- 
pression of  limited  areas,  and  to  serve  as  traps  for  unwary 
animals ;  and  others  are  clearly  the  channels  for  subterranean 
springs  and  rivulets.  Fissures  are  comparatively  numerous  in 
rocks  of  all  ages  and  of  all  compositions ;  appearing  now  as 
veins  or  as  ossiferous  breccia,  such  as  the  fissures  in  the  carbo- 
niferous limestone  of  Holwell,  in  which  have  been  found  the 
remains  of  Rhastic  mammals.  Fully  admitting  the  multitude  of 
ways  in  which  these  hollows  in  the  ground  have  been  formed, 
we  have  now  to  consider  a  special  class  of  caverns  and  fissures. 

These  caverns  are  for  the  most  part  the  result  of  underground 
denudation  and  are  especially  abundant  in  those  rocks  which 
are  most  soluble  in  water,  such  as  limestone.  From  the  nature 
of  their  contents  it  would  seem  that  they  were  produced  in  un- 
usual abundance  during  certain  parts  of  the  post-pliocene  period. 
Why  the  solvent  and  hollowing  out  powers  of  the  waters  should 
have  been,  exceptionally  active  at  these  periods  it  is  difficult  to 
say ;  and  it  is  equally  difficult  to  pronounce  why  so  many  of  the 
organic  remains  found  in  these  caves  should  belong  to  one  geolo- 
gical epoch. 

In  order  to  illustrate  the  past  by  what  is  going  on  at  the  pre- 
sent time,  a  reference  to  some  recent  caverns  is  required.  In 
many  limestone  districts,  as  in  the  Derbyshire  hills  and  the 
chalk  near  London,  the  surface  of  the  ground  is  riddled  with 
funnel-mouthed  chimney-like  passages,  which  are  known  in 
many  cases  to  be  the  channels  down  which  the  rain  floods  pour, 
and  hence  they  are  termed  swallow  holes.  The  Silurian  lime- 
stones of  Pennsylvania  are  also  riddled  with  similar  holes, 
through  which  rivers  are  discharged  into  underground  caverns, 
which  underlie  the  surface  along  a  line  many  miles  in  extent ; 
but  perhaps  there  is  scarcely  any  country  in  which  the  lime- 
stone is  more  riddled  with  swallow  holes,  or  Katavoihra,  en- 
gulfed rivers  so  abundant,  and  underground  caverns  so  extensive, 
as  in  the  Morea.    These  were  fully  described  upwards  of  thirty 
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years  ago  by  M.  Boblaye  and  other  members  of  a  French  expedi- 
tion to  Greece.  The  caverns  of  Morea  are  in  a  hard  limestone 
of  the  age  of  the  chalk  of  England,  which  is  underlain  by  arena- 
ceous strata  equivalent  to  the  upper  greensand  of  England.  The 
year  is  divided  into  a  dry  season  of  about  eight  months'  duration, 
and  a  wet  period  of  about  four  months.  During  the  continuance 
of  rain  the  waters  pour  into  deep  hollows  in  the  highlands,  some 
of  which  are  miles  in  diameter.  .  The  torrents  are  charged  with 
pebbles  and  a  red  ochreous  earth,  such  as  abounds  everywhere 
on  the  surface  of  the  decomposing  limestone  of  the  surrounding 
country,  and  in  many  cases  disappear  through  the  fissured  and 
cavernous  limestone  which  bounds  the  hollow.  Sometimes  the 
swallow  holes  are  partially  or  wholly  blocked  up  with  debris, 
and  then  a  temporary  lake  arises  which  pours  its  surplus  waters 
through  other  openings  situated  at  higher  levels.  The  waters 
are  turbid  on  entering,  but  on  reappearing  again  in  springs 
miles  away  they  are  clear  and  limpid.  The  springs  are  sur- 
prisingly uniform  in  their  yield,  a  circumstance  which  indicates 
that  the  caverns  are  sufficiently  large  to  serve  as  reservoirs. 
The  principal  swallow  hole,  or  Katavothron,  is  frequently  at  the 
foot  of  the  surrounding  limestone  escarpment,  and  large  enough 
for  persons  to  enter  during  the  dry  season.  The  bottom  of  the 
lake  then  appears  as  a  level  plain  formed  of  a  red  mud,  cracked 
in  all  directions.  On  entering  the  swallow  hole  we  pass  into  a 
series  of  lofty  arched  chambers  connected  by  narrow  passages  ; 
the  floor  is  frequently  covered  with  the  same  red  earth  as  forms 
the  outside  plain,  and  it  has  been  found  to  contain  the  remains 
of  plants  and  animals  now  living  in  the  Morea,  and  occasionally 
human  bones.  It  is  not  uncommon  for  the  outer  mouth  to  be 
half  closed  with  red  mud  and  hidden  by  luxuriant  vegetation. 
Under  such  circumstances  the  caverns  are  the  favourite  haunts 
of  jackals  and  foxes,  who  drag  their  prey  into  them  in  order  to 
devour  it  at  their  leisure.  The  Morea  is  not,  however,  by  any 
means  singular  in  possessing  these  phenomena,  for  they  are  to 
be  seen  in  Italy,  Spain,  Asia  Minor,  Syria,  and  elsewhere.  They 
are  also  very  abundant  in  many  limestones  which  are  covered  at 
times  with  snow  and  ice,  as  on  the  elevated  plains  of  the  Teuto- 
burger  Wald,  on  the  Gemini  in  Switzerland,  and  on  the  northern 
part  of  the  chalk  in  Denmark.  The  springs  of  these  districts 
and  the  frequent  caving  in  of  the  ground  testify  to  the  magni- 
tude of  the  scale  upon  which  these  operations  are  silently  being 
effected.  In  many  cases  the  caves  are  filled  temporarily  or  per- 
manently with  water ;  thus  the  ground  forming  the  Teutoburger 
Wald  is  estimated  by  Bischof  to  have  as  much  water  hidden 
within  its  recesses  as  would  form  a  large  lake  120  feet  in 
depth. 

Let  us,  then,  compare  this  with  some  of  the  old  caves,  of 
which  that  of  Wookey  Hole,  described  by  Dawkins,  will  be  a 
good  illustration.  Wookey  Hole  is  a  small  village  at  the  base 
of  the  sloping  flanks  of  the  Mendips,  which  at  this  part  face  the 
south-west.  The  lower  part  of  this  slope  is  a  dolomitic  conglo- 
merate, which  lies  underneath  what  was  formerly  a  cliff  of  car- 
boniferous limestone.  A  ravine  cuts  through  the  slope,  and  at 
its  upper  end  terminates  against  the  limestone  cliff,  at  the  base 
of  which  is  a  cave  from  which  the  river  Axe  makes  its  exit 
continuing  its  course  down  the  ravine.  This  cave  is  the  one 
which  Dr.  Buckland  explored  many  years  ago.  That  which  is 
now  under  notice  was  discovered  in  cutting  a  passage  or  canal 
for  the  more  convenient  conveyance  of  the  water  of  the  Axe  to 
the  village  of  Wookey  Hole,  and  is  designated  as  the  hyaena 
den  of  that  locality.  The  den  is  a  sinuous  cavity  about  70  feet 
in  depth,  and  filled  to  the  roof  in  most  places  with  transported 
materials.  It  consists  of  a  large  entrance  hall,  or  antrum, 
which  narrows  from  an  aperture  forty  feet  wide  and  nine  feet 
high,  to  six  feet  by  four  feet ;  this  leads  into  a  long  passage 
which  almost  disappears  in  a  forward  direction,  but  gives  off  on 
its  right  hand  side  a  branch  as  large  as  itself,  which  terminates 
in  an  upward  tending  passage.  In  the  antrum  there  is  also  a 
lateral  passage  to  the  left.  A  section  in  the  antrum  showed 
that  its  materials  were  arranged  as  below  : — 
a.  Roof. 

6.  Red  earth,  containing  a  large  quantity  of  stones  and  but 
few  organic  remains,  two  feet  in  thickness,  and  reach- 
ing to  within  one  or  two  inches  of  the  roof. 

c.  Red  earth  with  irregular  layers  of  album  grsecum  and 

peroxide  of  manganese,  and  containing  an  elephant's 
tusk,  together  with  teeth,  and  numerous  splinters  of 
bone  ;  seven  to  eight  inches. 

d.  Red  earth  containing  stones  and  a  few  organic  remains ; 

four  feet. 

e.  Floor,  worn  by  water,  and  corroded  by  carbonic  acid. 


In  the  main  passage  and  the  branch  diverging  from  it,  the 
arrangement  is  almost  identical  with  that  in  the  antrum,  the 
chief  difference  being  that  the  upper  surface  of  the  red  sand  is 
about  five  inches  from  the  roof,  and  is  covered  by  a  thin  layer 
of  stalagmite ;  that  a  mass  of  conglomerate  which  had  fallen 
from  the  roof  is  imbedded  nearly  two  feet  in  the  clay  just  above 
where  the  layers  of  album  grsecum  occur ;  and  that  in  one  or  two 
places  a  bone  bed  and  an  overlying  layer  of  red  earth  occur 
above  the  red  earth,  indicated  by  b  in  the  preceding  section. 
The  bone  bed  and  red  clay  abut  against  a  layer  of  sand  and  a 
mass  of  grey  clay  which  occupies  each  of  the  ascending  terminal 
portions  of  the  cave.  The  layers  of  peroxide  of  manganese  did 
not  continue  into  the  passages. 

The  organic  remains  were  generally  distributed  through  the 
red  earth,  but  were  most  concentrated  in  the  bone  bed,  and  were 
more  numerous  in  the  antrum  than  anywhere  else.  Upwards 
of  1500  osseous  fragments  were  collected  belonging  to  the  fol- 
lowing species  : — 

Hyrena  spelsea.    More  abundant  than  any  other. 

Felis  spelsea.    Not  common. 

Felis  (species).    Not  common. 

Ursus  spelasus.    Not  common. 

U.  arctos.    Very  rare. 

U.  (species).  Rare. 

Meles  taxus.    One  fragment  only. 

Canis  lupus.    Thirteen  fragments. 

C.  vulpes.    Eight  fragments. 

Elephas  primigenius.  Frequent. 

Rhinoceros  tichorhinus.  Plentiful. 

R.  Merckii.    One  fragment. 

Equus  fossilis.  Plentiful. 

Bos  primigenius.    Sixteen  teeth. 

Bos  (species).  Frequent. 

Megaceros  hibernicus.  Frequent. 

Cervus  tarandus.    Two  fragments. 

C.  elaphus.  Rare. 

C.  (species).  Frequent. 

In  addition  to  these  were  several  implements  made  by  man, 
all  of  which  were  found  in  the  antrum.  They  consist  of  an 
oval  shaped  spear-head  formed  out  of  flint,  a  chert  arrow-head, 
some  roughly  shaped  pieces  of  chert,  and  numerous  splinters  of 
flint.  They  were  all  found  together  in  the  red  earth,  and  between 
the  layers  of  peroxide  of  manganese. 

The  general  conclusions  which  Dawkins  draws  from  his  re- 
searches are  so  important,  if  they  stand  the  test  of  future 
investigation,  that  we  prefer  giving  them  nearly  in  his  own 
words.  We  are,  however,  inclined  to  suspect  that  the  evidence 
does  not  warrant  the  inference  that  man  and  the  fauna  of  this 
cave  date  back  so  far  as  he. supposes.  He  remarks  ('Quarterly 
Journal  of  the  Geological  Society,'  xix.  p.  272,  et  seq.)  that  the 
group  of  animals  just  noticed  throw  great  light  upon  the  physical 
geography  of  the  district  in  the  days  of  the  hyaena.  In  the 
absence  of  the  beaver  and  the  otter,  of  the  water-rat  and  the 
hippopotamus,  we  may  see  that  then,  as  now,  there  was  no 
large  river  in  the  immediate  vicinity.  The  great  preponderance 
of  the  horse  and  rhinoceros  is  very  remarkable.  The  great 
number  of  the  former  compared  with  the  few  in  the  Kirkdale 
hyaona  den  may,  perhaps,  show  that  they  were  more  plentiful  in 
the  west  than  in  the  north  of  England.  Both  indicate  the  exist- 
ence of  an  extensive  plain  in  the  neighbourhood  ;  while  the 
various  species  of  Cervidce  point  to  woodland  on  the  flanks  of  the 
Mendips,  and  encroaching  on  the  plain  at  their  base.  But  this 
evidence  does  not  stand  alone.  The  physical  configuration  of 
the  west  coast  of  Somerset,  the  jaws  of  Rhinoceros  tichorhimis  at 
Taunton  associated  with  oak,  ash,  and  elder,  prove  that  a  level 
district  extended  in  those  days,  with  but  little  interruption,  from 
the  Mendips  to  the  Devonian  range  of  the  Quantock,  and  ad- 
vanced westwards  into  the  Bristol  Channel,  and  possibly  into 
the  Atlantic.  The  higher  ground  of  South  Wales,  in  the  moun- 
tain limestone  of  which  bone  caves  are  so  numerous,  probably 
formed  its  northern  boundary.  The  mountain  limestone  border 
of  this  great  plain  would  obviously  be  most  favourable  for  the 
habitation  of  the  large  number  of  carnivores — the  hyaenas,  the 
three,  if  not  four,  species  of  bear,  the  two  species  of  Felis,  the 
foxes  and  the  wolves.  We  shoidd  naturally  expect  to  find  them 
here  in  greater  variety  and  numbers  than  in  any  less  favourable 
place.  Subsequently  to  this  came  a  great  depression  of  the 
district,  followed  by  a  great  upheaval.  In  none  of  the  deposits 
formed  while  the  movements  were  going  on,  have  any  relics  of 
the  cave  fauna,  except  the  fox,  Irish  elk,  and  red  deer,  been 
found.  Hence  the  cave  was  inhabited  and  filled  prior  to  the 
period  of  submergence,  while  the  presence  of  Rhinoceros  Merckii 
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may  indicate  that  the  cave  fauna  belongs  to  the  late  part  of  the 
pliocene  epoch,  or  as  old  as  the  Bridlington  crag.  After  alluding 
to  the  peculiarities  of  the  worked  fragments  of  stone,  and  the 
places  where  they  were  found,  the  author  thus  concludes  his 
paper  : — "  The  whole  body  of  evidence  tends  to  prove  that  man, 
in  one  of  the  earlier  stages  of  his  being,  dwelt  in  this  cave  ;  that 
in  it  he  manufactured  his  implements  out  of  flint  from  the 
chalk-downs  of  Wilts,  and  from  the  less  fragile  chert  from  the 
greensand  of  the  Blackdown  hills,  and  arrow-heads  out  of  the 
chert  and  the  more  easily  fashioned  bone  ;  and  that  beyond  all 
doubt  he  was  a  contemporary  with  the  extinct  fauna  found,  with 
the  traces  of  his  existence,  in  the  cave.  Then,  after  an  interval, 
in  which  much  of  the  fauna  became  extinct,  and  in  which  the 
whole  of  the  district  was  considerably  depressed,  we  again  meet 
with  traces  of  man  in  the  coarse  pottery  and  the  human  teeth 
found  by  Dr.  Buckland  in  the  great  Wookey  Hole  cavern.  And, 
lastly,  the  discovery  of  coins  of  Allectus,  Comes  littoris  Saxonici, 
together  with  skeletons  near  the  hyaena  den,  brings  us  down  to 
the  fourth  or  fifth  century  after  Christ.  Thus  palaeontology 
shades  off  into  archaeology,  and  that  into  history,  and  each, 
taking  up  the  thread  where  the  other  dropped  it,  shows  the 
intimate  relation  between  sciences  formerly  considered  to  have 
little  or  no  bearing  upon  each  other.  Until,  however,  there  are 
data  for  estimating  the  magnitude  of  the  breaks  in  the  succes- 
sion, it  is  impossible  to  reduce  the  interval  between  ourselves 
and  the  flint-folk  to  the  scale  of  time  used  in  history.  The  sup- 
planting of  one  species  by  another,  and  the  oscillations  in  the 
level  of  the  surface  prove  that  the  lapse  of  time  was  enormous  ; 
1  nit  they  do  not  warrant  us  in  reducing  it  to  any  definite  number 
of  years." 

It  appears,  then,  that  this  cave  is  supposed  to  have  been 
inhabited  both  by  man  and  beast  before  the  glacial  period  of 
the  post-pliocene  epoch,  and  to  have  an  antiquity  greater  than 
has  been  claimed  for  any  other  ossiferous  cavern  that  has  yet 
been  discovered.  However  probable  the  conclusion  may  be,  we 
confess  it  does  not  appear  to  us  to  be  established  beyond  all 
doubt.  The  corroded  floor  of  the  cavern,  the  accumulation  of 
red  earth,  the  scattered  arrangement  of  the  organic  remains  in 
it,  the  position  of  the  bone  bed  within  three  or  four  inches  of 
the  roof,  the  presence  of  vertical  and  lateral  passages,  the  layers 
of  album  graecum  at  a  particular  horizon  far  below  where  the 
great  bulk  of  the  bones  were  collected,  are  all  phenomena  which 
would  be  the  result  of  a  condition  of  things  similar  to  that 
described  in  the  Morea.  The  red  earth  and  most  of  the  bones 
would  be  introduced  during  the  periods  of  floods  when  the  cave 
would  be  filled  with  water,  and  remain  filled  until  the  floods 
had  sunk  below  the  level  of  the  roof  of  the  cave.  The  sub- 
sidence would  be  slow,  and  unaccompanied  by  any  violent 
water  action,  and  the  cave  would  return  to  a  condition  fitting  it 
to  become  the  habitation  at  one  time  of  man  and  at  another  of 
various  species  of  wild  beasts.  Mr.  Dawkins  admits  the  possi- 
bility of  floods  having  raised  the  bone  bed  nearer  to  the  roof, 
but  contends  that  the  hyaenas  were  the  only  agents  by  which 
the  bones  were  introduced.  This,  he  remarks,  is  shown  by  the 
circumstance  that  every  bone  has  been  gnawed  by  hyaenas,  by 
the  presence  of  the  layers  of  album  graecum  in  the  red  earth,  and 
by  the  absence  of  watery  action  on  the  organic  remains.  Admit- 
ting these  facts,  we  still  believe  it  to  be  possible,  although  we 
will  not  say  anything  as  to  the  probability  of  the  case,  that  the 
gnawed  bones  and  the  hyaena's  coprolites  may  have  been  intro- 
duced by  water  from  without  the  cave,  and  yet  not  exhibit  any 
marked  traces  of  erosion.  Further  remarks  will  be  made  as  to 
the  bearing  of  the  fauna  and  the  red  earth  upon  the  proba- 
bility of  the  cave  not  having  been  filled  in  the  pliocene  period 
in  describing  other  caverns. 

The  hyaena  den  has  some  features  which  are  common  to  it  and 
the  majority  of  ossiferous  caverns.  First,  it  is  clear  the  cavern 
was  formed  before,  and  it  may  be  long  before,  the  introduction 
of  the  materials.  There  would  seem  to  have  been  two  successive 
periods  :  in  the  first,  the  condition  of  things  favoured  the  exca- 
vation of  the  hollow,  while  in  the  second,  the  excavation  wholly 
or  almost  entirely  ceased,  and  accumulation  was  in  the  ascendant. 
During  this  second  period,  also,  conditions  prevailed  from  time 
to  time  whereby  the  carbonated  waters  were  compelled  to  give 
up  their  carbonate  of  lime,  which  generally  forms  either  alone 
or  with  oxide  of  iron  the  cementing  material  of  the  earth,  or 
bones.  The  way  in  which  the  hyaena  den  is  associated  with 
other  caverns,  and  the  frecpiency  with  which  suites  of  caverns 
are  connected  with  the  present  or  former  drainage  system,  indi- 
cate that  the  hyaena  den  was  formerly  a  passage  for  water. 
The  caves  or  passages  are  frequently  arranged  in  lateral  branches 
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debouching  upon  a  main  ravine  or  passage,  reminding  one  of  the 
dendritic  arrangement  of  water-courses.  The  hyaena  den  forms 
one  of  such  a  system,  and  the  lateral  brandies  in  it  are  a  frequent 
feature  of  caves.  In  the  Mendips  there  are  several  examples  of 
a  system  of  caverns,  some  of  which  still  afford  passage  for  waters, 
while  others  are  dry  ;  and  Barrington  Court,  Cheddar  Bun,  and 
Wookey  Hole  are  cited  by  Mr.  Dawkins  as  eminently  typical. 
In  course  of  time  the  caves  are  unroofed  and  converted  into 
ravines.  Indeed,  many  of  the  limestone  ravines  have  originated 
in  this  way.  The  corroded  floor  of  the  cavern  points  to  waters 
with  a  large  proportion  of  carbonic  acid  in  solution  as  the  active 
excavating  agent.  At  ordinary  temperatures  water  will  absorb 
its  own  volume  of  carbonic  acid,  but  at  32°  F.  it  will  absorb 
nearly  twice  its  own  volume  of  that  gas.  This  relationship 
between  the  absorptive  power  of  the  water  and  its  temperature, 
the  increased  solvent  power  of  the  most  highly  carbonated  water 
and  the  apparently  unusual  solvent  powers  of  the  surface  waters 
of  a  particular  period,  suggest  the  idea  that  the  caves  may  have 
in  many,  perhaps  in  most,  instances  been  dissolved  out  by  ice- 
cold  waters.  Moreover,  it  seems  highly  probable,  as  will  be 
pointed  out  in  a  later  part  of  this  article,  that  this  unusual 
activity  of  excavation  took  place  just  about  the  time  when  the 
glaciers  were  dissolving  away  a  few  degrees  to  the  north  of 
where  the  caves  are  found,  and  when  we  would  expect  the 
heavy  snows  of  the  ossiferous  cave  district,  would  give  rise  to 
floods  of  ice-cold  water.  If,  then,  we  can  associate  these  caverns 
witli  a  time  when  floods  of  cold  water  were  prevalent,  some 
explanation  seems  to  be  afforded  why  the  fauna  in  the  caves 
should  belong  to  a  particular  geological  period.  The  red  earth, 
which  is  so  general  a  feature  in  these  caverns,  also  favours  the 
views  above  suggested.  The  Wookey  Hole  hyaena  den  is  almost 
entirely  filled  with  it ;  but  as  it  is  formed  entirely  from  the 
insoluble  portion  of  the  limestone,  it  is  at  once  evident  that  this 
accumulation  of  red  earth  represents  a  mass  of  limestone  many 
times  more  bulky  than  the  cubic  capacity  of  the  cave  itself.  It 
either  represents  many  other  caves,  or,  what  is  more  likely,  it 
represents  so  much  limestone  which  has  been  dissolved  away  by 
the  snows  and  rains  which  have  fallen  upon  the  general  surface 
of  the  country.  On  the  melting  of  the  snow  the  insoluble  red 
earth  would  be  washed  into  the  caverns.  The  period  during 
which  such  operations  went  on  was  probably  of  considerable 
duration,  and,  indeed,  sufficiently  long  to  permit  of  considerable 
changes  in  the  fauna.  M.  Lartet,  recognising  this  lapse  of  time 
betv.-een  the  earliest  and  latest  cavern  deposits,  has  attempted  to 
construct  a  kind  of  chronological  table,  based  upon  the  extinc- 
tion or  disappearance  of  certain  species  from  France.  This 
table  is  given  under  Post-Pliocene,  E.  C.  S.,  but  may  be  con- 
veniently repeated  here.  He  believes  the  species  disappeared 
nearly  in  the  order  indicated,  and  recognises  four  distinct  periods 
characterised  by  the  existence  of  the  cave  bear,  tichorhine  rhino- 
ceros, reindeer,  and  aurochs,  in  accordance  with  which  we  have 
divided  the  list  into  four  groups. 

(  TJrsus  spclreus. 
1 1  Hyaena  spelsea. 

|  Felis  spelacus. 
9  (  Elephas  priraigenius. 

(  Rhinoceros  tichorhinus. 
o  i  Megaceros  hibemicus. 

I  Cervus  tarandus. 
.  (  Bison  priscus. 

(  Bos  primigenius. 

Garrigou  has  proposed  a  modification  of  this  list,  based  upon  a 
larger  number  of  observations.  He  believes  the  order  was  as 
follows  -.—  Ursus  spelceus,  Elephas  primigenius,  Rhinoceros  tichor- 
hinus, Felis  spelceus,  Hycena  spelcea,  Megaceros  hibemicus,  Cervus 
tarandus,  Bos  primigenius,  Equus  adamiticus,  and  Bison  europceus. 
And  if  we  arrange  them  in  the  order  of  their  first  appearance  in 
France  the  order  will  be  thus  : — Ursus  spekcus,  Megaceros  hiber- 
nicus,  Bison  europceus,  Felis  spelceus,  Hycena  spelcea,  Eleplias  primi- 
genius, Rhinoceros  tichorhinus,  Cervus  tarandus,  Bos  primigenius, 
and  Equus  adamiticus. 

Although  Lartet's  list  is  intended  to  apply  to  France  only,  we 
shall  adopt  it  as  a  convenient  means  of  arranging  the  caverns  of 
western  Europe  to  which  we  may  have  occasion  to  refer.  As 
Ursus  spelceus  is  one  of  the  species  found  in  the  hyaena  den  at 
Wookey  Hole  ;  and  as  Hycena  spelcea  is  the  characteristic  species 
of  that  cavern,  it  may  conveniently  be  regarded  as  of  the  same 
age  as  other  caverns  which  contain  one  or  other  of  the  first  three 
species  on  the  list.  In  the  hyaena  den  the  cave-bear  is  not 
common,  while  after  the  hyaena  the  remains  of  the  tichorhine 
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rhinoceros  and  fossil  horse  are  most  abundant.  Near  the  shores 
of  the  Gulf  of  Lyons  in  the  south  of  France,  and  between  the 
43rd  and  44th  degrees  of  latitude  is  a  cave  at  Lunel  Viel,  the 
fauna  of  which  has  considerable  resemblance  to  that  of  the  hyaena 
den  at  Wookey  Hole.  It  has  been  described  by  Serres  in  a  bulky 
volume  illustrated  with  numerous  plates.  The  remains  of  what 
were  considered  to  be  36  species  were  described,  of  which  17  were 
carnivores,  5  rodents,  6  pachyderms,  and  8  ruminants,  but  it  is 
probable  that  several  of  the  species  are  simply  varieties.  They 
include  Ursus  spelceus,  U.  arctoideus,  which  is  now  regarded  as 
a  variety  of  the  cave-bear  ;  Meles  taxus,  Hycena  spelcea ;  H.  prisca, 
and  H.  intermedia,  both  of  which  are  doubtful  species  ;  Felis 
spelceus,  F.  ferus,  and  other  species  of  Felis  nearly  allied  to  the 
African  lion,  the  leopard,  and  serval ;  Canis  lupus,  G.  vulpes,  and 
an  undetermined  third  species  ;  Elephas  prim.igenius,  Rhinoceros 
megarhinus,  and  R.  Merckii;  two  races  of  Equus,  whose  remains 
are  plentiful ;  Bos  intermedins,  and  Bos  sp.,  both  of  which  are 
not  unlikely  the  same  as  Bos  taurus;  four  species  of  Cervus, 
respectively  named  intermedins,  coronatus,  antiquus,  and  pseudo- 
virgineus ;  Sus  priscus  and  scrqfa ;  and  also  species  of  beaver, 
Mus,  and  Lepus.  Allowing  for  difference  of  latitude,  and  the 
difficulties  of  settling  synonyms,  there  is  considerable  resem- 
blance between  the  fauna  of  the  hysena  den  in  England  and 
this  cave  in  the  south  of  France.  The  most  noticeable  points  of 
difference  appear  to  be  the  presence  of  several  large  felines, 
which  are  wanting  in  England,  and  the  absence  of  the  tichorhine 
rhinoceros,  Irish  elk,  reindeer,  and  Bos  primigenius,  in  the 
French  cave.  The  stags,  horses,  and  oxen  were  the  most 
prevalent  herbivores,  and  the  cave-hya?na  the  most  abundant 
carnivore.  Associated  with  these  remains  are  specimens  of 
human  handiwork,  and  the  coprolites  of  hyasnas ;  but  Serres, 
after  remarking  that  the  bones  were  introduced  as  bare  bones, 
and  even  gnawed  before  their  introduction  into  the  cave,  denies 
that  the  presence  of  coprolites  is  any  proof  that  these  hyaenas 
ever  dwelt  in  this  cave.  He  believes  the  materials  were 
introduced  by  violent  inundations.  Originally  Serres  regarded 
the  evidence  afforded  by  this  and  other  caves  as  indicating  that 
man  was  the  contemporary  of  the  animals  with  whose  remains 
his  workmanship  is  found  ;  and  Desnoyers  opposed  the  conclu- 
sion, on  the  ground  that  the  materials  had  been  re-arranged.  Of 
late  years,  Serres  has  expressed  his  conviction  that  no  human 
remains,  not  even  the  oldest,  were  the  contemporaries  of  the 
elephants,  rhinoceros,  hippopotamus,  and  great  lions,  which  once 
ranged  through  western  Europe ;  while  on  the  other  hand 
Desnoyers  has  been  an  ardent  advocate  of  the  extreme  antiquity 
of  man.  Another,  and  one  of  the  most  famous  and  most  carefully 
explored  caverns  of  the  Ursus  spelceus  group  is  that  known  as 
Kent's  Cavern,  or  Kent's  Hole,  situated  one  mile  to  the  east  of 
Torquay  Harbour.  It  has  been  the  subject  of  scientific  investi- 
gation from  as  far  back  as  1824,  when  it  was  visited  by  Mr. 
Northmore,  who  asserts  that  he  discovered  a  temple  in  it  dedi- 
cated to  Mithras.  He  was  followed  by  Mr.  Trevilyan,  by  Mr. 
M'Enery  in  1825,  and  subsequent  years  ;  by  God  win- Austen  in 
1840  ;  by  a  committee  of  the  Torquay  Natural  History  Society 
in  1846  ;  and  finally,  by  a  committee  of  the  British  Association, 
which  commenced  its  labours  in  1864,  and  read  its  third  report 
at  the  meeting  of  the  above-mentioned  Association  at  Dundee  in 
1867,  and  its  fourth  report  at  the  meeting  at  Norwich  in  1868. 
This  cavern  is  situated  in  a  limestone  hill  on  the  western  side  of 
a  small  valley  which,  running  north  and  south,  terminates  on 
the  shore  near  Torquay.  On  the  eastern  slope  of  the  hill,  or 
that  which  faces  the  valley,  and  at  an  elevation  of  from  180  to 
190  feet  above  the  mean  level  of  the  sea,  is  a  low  natural  cliff, 
in  which  are  the  two  principal  entrances  to  the  cave.  They  are 
nearly  on  the  same  level,  50  feet  apart,  and  about  70  feet  above 
the  bottom  of  the  valley.  The  northern  entrance  leads  by  a 
short  narrow  passage  into  a  large  spacious  hall,  termed  the 
Vestibule,  or  Sloping  Chamber,  and  this  communicates  with 
other  chambers  and  passages,  to  each  of  which  a  name  has  been 
given;  the  length  of  the  whole  series,  from  north  to  south,  or 
parallel  to  the  main  axis  of  the  valley,  being  upwards  of  200  feet. 
The  floor  of  the  cavern  is  covered  with  deposits,  which  almost 
uniformly  have  the  same  succession  so  far  as  examined.  On  the 
limestone  floor  itself,  which  has  been  reached  in  a  few  places, 
is  a  red  cave  earth,  with  angular  pieces  of  limestone,  a  few 
rounded  stones  of  foreign  origin,  numerous  bones,  and  articles 
worked  by  man.  Above  this  is  a  stalagmitic  floor,  with  an 
average  thickness  of  from  12  to  18  inches,  the  extremes  being 
3  inches  and  3  feet.  A  layer  of  black  moidd,  varying  from  3 
to  upwards  of  12  inches  in  depth,  rests  on  the  stalagmite ;  and 
upon  this  are  some  large  angular  blocks  of  limestone.  The 


red_  cave  earth  is  a  mixture  of  loam  and  stony  fragments,  in 
which  sometimes  the  loam  and  sometimes  the  stones  predomi- 
nate. The  stones  are  placed  at  all  angles,  and  show  no  signs  ol 
stratification.  In  places  there  is  evidence  of  a  considerable  drip 
having  formerly  existed  in  the  cavern,  since  the  red  earth  is  fre- 
quently cemented  together  by  carbonate  of  lime.  At  the  present 
time  the  cave  is  remarkably  dry.  A  large  number  of  broken 
bones  and  splinters  are  distributed  throughout  the  red  earth, 
although  they  are  somewhat  rare  in  the  upper  portions  of 
it.  Many  of  the  bones  appear  to  have  been  gnawed  and  after- 
wards rolled  ;  while  a  small  proportion  have  been  split  longi- 
tudinally, which  also  bear  the  marks  of  teeth,  supposed  to  be 
those  of  hyaenas.  The  bones  also  have  white  stains,  such  as  are 
left  after  the  removal  of  lichens  and  mosses.  They  are  heavier 
than  the  bones  found  at  higher  levels,  and  are  frequently  of  a 
chalky  whiteness.  They  belong  to  the  cave-bear,  cave-lion, 
cave-hyaena,  fox,  horses,  ox,  several  species  of  deer,  tichorhine 
rhinoceros,  mammoth  and  badger ;  an  assemblage  which  reminds 
one  of  the  contents  of  Wookey  Hole,  but  the  resemblance  is 
more  marked  when  we  find  that  the  hyaena  was  perhaps  the 
most  abundant  species,  and  next  to  it  the  rhinoceros  and  the 
horse,  while  the  mammoth  is  comparatively  rare.  Numerous 
implements  of  bone  and  stone  have  also  been  found  in  the  red 
earth.  Flint  and  chert  are  the  principal  materials,  and  the  pre- 
vailing form  is  a  flake  flat  on  one  side,  with  a  slight  ridge  on  the 
opposite,  although  specimens  of  the  lanceolate  and  oval  types 
were  met  with.  In  noticing  the  deposits  we  stated  that  a 
certain  order  generally  prevailed ;  and  that  the  stalagmite 
succeeded  to  the  cave  earth.  In  the  Vestibule,  however,  the 
cave  earth  is  separated  from  the  stalagmite  flooring  above  by 
what  has  been  termed  a  black  band,  which  covers  an  area  of  100 
square  feet,  and  in  one  spot  is  itself  separated  from  the  stalag- 
mite floor  by  a  thin  layer  of  cave  earth.  This  black  band 
contained  numerous  bits  of  charcoal,  and  yielded  many  in- 
teresting objects.  There  were  bones  and  teeth  of  the  ox,  two 
or  three  species  of  deer,  horse,  badger,  cave-bear,  cave-hyaena, 
fox,  and  tichorhine  rhinoceros.  Associated  with  these  were 
hundreds  of  implements,  most  of  them  were  flakes  of  flint,  but 
still  there  were  numerous  perfect  lanceolate  tools.  Of  the  bone 
tools  one  was  a  fine-pointed  awl,  3k  inches  long,  and  another  a 
harpoon,  barbed  on  one  side  only.  The  flooring  of  stalagmite 
stretched  in  most  places  from  one  side  of  the  cave  to  the  other  ; 
but  there  were  holes,  or  gaps,  in  it  in  certain  places  where  the 
drip  from  the  roof  was  slight,  or  where  some  of  the  large  blocks 
from  the  roof  had  fallen  on  to  the  upper  surface  of  the  red  earth, 
and  interrupted  the  continuity  of  the  flooring.  In  one  chamber 
its  surface  was  uneven,  being  higher  at  one  side  thau  the  other  ; 
but  the  level  was  in  part  restored  by  a  second  sheet  of  stalagmite, 
which  extended  from  the  highest  sides  of  the  floor  in  one  direc- 
tion to  the  wall  of  the  chamber  in  the  other,  while  a  hollow 
space  representing  the  difference  in  the  level  of  the  floor  inter- 
vened between  the  lower  and  upper  sheets  of  stalagmite.  The 
higher  sheet  is  described  as  the  ceiling.  Respecting  this  ceiling, 
the  Committee  make  the  following  remarks  in  their  report  for 
1866  : — "  The  nether  surface  of  the  ceiling  is  of  a  beautifully 
stainless  cream  colour,  and  sends  down  a  profusion  of  small 
stalactites.  When  first' discovered,  the  ceiling  was  supposed  to 
be  a  stratum  of  limestone  in  situ,  completely  invested  with  a  mere 
film  of  stalagmite.  In  order  to  determine  its  true  character 
several  holes  were  bored  through  it,  when  it  was  found  to  be 
exclusively  stalagmite  throughout — granular,  and  comparatively 
soft  in  the  upper  part,  but  highly  crystalline  towards  its  base. 
The  origin  of  the  mass  is  not  a  little  puzzling,  for  whilst  on  the 
one  hand  it  seems  necessary  to  suppose  that  it  was  formed  on  a 
basis  either  of  limestone  in  situ,  or  of  detrital  matter  mechani- 
cally accumulated ;  on  the  other,  it  is  difficult  to  understand 
how  this  basis  could  have  been  removed  so  completely  as  to 
leave  behind  no  trace  of  stone  or  bone.  Such  ceilings  occur  in 
the  famous  Brixham  cavern  on  the  opposite  shore  of  Torbay, 
but  to  their  lower  surfaces  there  cling  numerous  stony  and  other 
relics  of  the  deposits  on  which  they  were  moulded.  After  a 
careful  study  of  the  case,  the  Superintendents  of  the  exploration 
incline  to  the  opinion  that  the  ceiling  was  formed  as  a  floor  on  a 
deposit  of  fine  earth,  which  once  filled  the  gallery  to  the  necessary 
height,  or  in  other  words,  to  the  prevalent  level  of  the  deposit  in 
the  adjacent  chamber;  that  this  deposit,  either  by  a  considerable 
subsidence  or  by  being  washed  out,  was  completely  detached 
from  the  floor  which  overlay  it ;  and  that  subsequently  a  second 
and  lower  floor  was  formed  in  the  gallery,  and  additions  were 
made  to  both  the  upper  and  the  lower  surfaces  of  the  ceiling  or 
first  floor.    In  support  of  this  opinion  it  may  be  stated  that  the 
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cream-coloured  stalagmite  forming  the  lower  surface  of  the  ceil- 
ing, instead  of  being  characteristic  of  the  entire  mass,  is  but  a 
sort  of  veneer,  nowhere  more  than  an  inch  tluck.  On  being 
stripped  off,  it  is  found  that  both  in  texture  and  in  colour  it  is 
strongly  contrasted  with  the  material  to  which  it  was  attached. 
The  newly-exposed  surface,  and  the  surface  only,  has  the  exact 
colour  of  the  cave  earth ;  in  fact,  it  is  soil-stained,  and  thus 
harmonises  well  with  the  hypothesis.  Again,  the  abruptly- 
truncated  character  of  its  eastern  end,  or  commencement,  renders 
it  not  improbable  that  the  ceiling  is  the  remnant  of  a  floor 
which  formerly  extended  eastward  into  the  chamber,  but  which 
has  there  partially  perished.  Further,  that  a  floor  has  been 
destroyed,  either  wholly  or  partially,  is  conclusively  proved  by 
the  fact  that  a  large  number  of  fragments  of  stalagmite  were 
met  with  incorporated  in  the  existing  floor,  and  also  in  the  cave 
earth  below,  both  in  the  chamber  and  in  the  gallery."  In 
places  this  stalagmitic  flooring  is  brecciated,  as  though  it  were 
composed  of  broken  pieces  of  stalagmite  re-cemented  together. 
The  stalagmite  has  jdelded,  more  especially  in  the  lower  and 
more  brecciated  portions,  fragments  of  charred  wood  ;  various 
land  and  fresh  water  shells ;  bones  of  recent  species,  such  as 
fox,  horse,  and  man,  as  also  others  belonging  to  extinct  species, 
such  as  the  cave  bear  ;  and  flint  flakes  and  implements,  together 
with  the  only  fragmentary  specimen  of  polished  celt  yet  found 
in  the  cave.  The  human  remains  consisted  of  a  tooth  and 
portion  of  an  upper  jaw  with  four  teeth  in  it.  The  black  mould 
above  the  stalagmite  has  yielded  numerous  objects,  but  as  yet 
they  have  appertained  either  to  man  or  to  recent  species. 
Amongst  the  bones  the  most  interesting  were  several  fragments 
of  a  human  skeleton,  including  vertebra?,  lower  jaw  with  teeth, 
and  a  skull.  The  other  objects  are  of  a  very  miscellaneous 
character.  They  comprise  numerous  well-rounded  pebbles, 
jierforated  by  lithodomous  molluscs ;  whetstones ;  pieces  of 
slate ;  hundreds  of  flint  flakes ;  a  spoon,  a  fibula,  and  a 
socketed  celt,  made  of  bronze  ;  a  fragment  of  smelted  copper  ; 
large  quantities  of  broken  pottery ;  a  comb,  spoon,  and  chisel, 
formed  of  bone  ;  spindle  whorls,  hazel-nuts,  and  charred  wood  ; 
glass  wine  and  porter  bottles  ;  and  two  or  three  coins  issued  in 
the  present  century.  This  is  not  a  complete  list  of  the  objects 
discovered,  but  it  shows  their  general  character.  The  stones 
appear  to  have  been  introduced  from  the  neighbouring  beach. 
The  pieces  of  slate  are  supposed  to  have  been  used  as  covers  for 
earthenware  vessels.  The  pottery  is  chiefly  coarse,  unglazed, 
and  marked  with  patterns  similar  to  those  known  to  have  been 
adopted  by  the  ancient  Britons  ;  but  one  small  piece  was  of  a 
superior  character,  and  is  said  to  be  undoubtedly  Samian. 
Among  the  bone  tools  are  several  combs  of  a  form  common 
amongst  the  British,  or  that  of  a  shoe-horn,  with  the  teeth  at  the 
broad  end,  and  lines  of  ornamentation  on  the  handle.  The 
spindle  whorls  also  are  numerous,  and  are  formed  in  several 
varieties  of  hard  rocks,  such  as  grit,  schist,  and  Kimmeridge 
coal.  The  flint  flakes  were  most  abundant  in  the  Vestibule,  and 
the  bones  were  far  lighter  than  those  found  in  the  cave  earth. 
The  state  of  the  black  mould  in  the  Vestibule  shows  that  this 
was  the  principal  place  of  abode  for  man.  The  floor  is  strewed 
with  marine  shells,  more  especially  such  as  belong  to  the  edible 
kinds.  The  refuse  oyster-shells  form  considerable  heaps,  and 
the  limpet,  whelk,  cockle,  mussel,  pecten,  razor-shell,  and  cuttle- 
fish, also  appear  to  have  been  favourite  articles  of  food  ;  while 
the  marks  of  fire  on  many  of  the  bones  which  belonged  to  the 
pig,  deer,  sheep,  fox,  hare,  rabbit,  birds,  and  numerous  varieties  of 
fish,  indicate  that  these  also  may  have  entered  into  the  bill  of 
fare.  The  black  mould  extends  into  another  chamber  called  the 
'lecture  hall,'  and  has  yielded  similar  articles  as  that  in  the 
Vestibule.  Most  of  the  authorities  which  we  have  consulted 
regard  the  evidence  afforded  by  this  cave  as  proving  decidedly 
that  man  was  the  contemporary  of  the  cave  bear,  cave  lion,  cave 
hyaena,  and  tichorhine  rhinoceros,  and  consequently  carry  back 
the  age  of  man  to  the  time  when  they  lived.  They  rely  upon 
the  general  body  of  the  evidence  rather  than  upon  a  few  facts  ; 
but  the  principal  data  upon  which  their  belief  is  formed  are  the 
association  of  implements  of  various  kinds  made  by  man,  as  also 
his  bones,  with  the  bones  of  those  extinct  animals  ;  the  peculiar 
way  in  which  the  bones  (of  what  species  the  reports  do  not 
inform  us)  are  split  longitudinally  for  the  purpose  of  extracting 
the  marrow,  and  their  subsequent  gnawing  by  hyaenas ;  and 
others  which  need  not  be  mentioned,  After  referring  to  the 
labours  of  their  predecessors,  the  Committee  of  the  British  Asso- 
ciation intimate  that  their  chief  results  have  been  to  confirm 
and  establish  on  a  firmer  basis  the  discoveries  already  made,  and 
that  they  themselves  have  advanced  the  inquiry  by  a  few  steps 


only.  In  their  first  report,  in  1865,  they  were  enabled,  they  say, 
to  add  "  the  new  fact  that  several  pieces  of  burnt  bone,  as  well 
as  a  stone  having  the  appearance  of  a  whetstone,  and  un- 
doubtedly of  distant  derivation,  had  been  met  with  in  the  cave 
earth.  Before  the  end  of  another  twelvemonth  their  attention 
had  been  arrested  by  a  further  phenomenon,  and  in  the  second 
report  they  remarked  that  many  of  the  long  bones  had  been 
split  longitudinally,  and  that  it  was  difficult  to  suppose  that  less 
than  human  agency  could  have  so  divided  them.  In  their  third 
report  they  are  able  to  advance  another  step,  and  to  record  the 
discovery  of  bone  tools,  about  the  character  of  which  there  can 
be  no  difference  of  opinion,  which  have  the  mineral  conditions 
characteristic  of  bones  found  in  the  deposit  they  occupied,  which 
occurred  with  the  remains  of  extinct  mammals  in  soil  in- 
dubitably intact,  one  of  them  at  the  greatest  depth  to  which  the 
excavation  has  been  carried,  and  all  of  them  beneath  a  thick 
unbroken  floor  of  stalagmite,  which  has  itself  yielded  remains  of 
at  least  three  of  the  extinct  cave  mammals.  These  successive 
discoveries,  after  labours  so  protracted,  are  calculated  to  warn  us 
not  to  place  implicit  confidence  in  merely  negative  evidence  ;  to 
encourage  the  hope  that  the  bones  of  man  may  yet  be  exhumed, 
though  probably  in  sparing  numbers  only;  and  should  this  hopa 
be  never  realized,  to  justify  even  the  most  cautious  in  holding 
and  avowing  the  belief  that  man  was,  in  Devonshire,  the  con- 
temporary of  animals  that  had  become  extinct  before  the  times 
of  history  or  of  tradition."  Such  has  been  the  care  bestowed 
upon  these  researches,  that  one  willingly  admits  that  most  of  the 
statements  made  by  the  committee  cannot  be  gainsaid,  but  even 
if  the  consummation  of  all  their  hopes,  the  finding  of  the  frag- 
ments of  a  human  skeleton  in  the  cave  earth,  be  realised,  there 
seems  to  us  something  yet  to  be  done  before  the  most  cautious 
will  avow  that  man  lived  at  the  same  time  as  the  cave  bear. 
We  question  none  of  their  facts,  nor  do  we  feel  inclined  to 
assert  positively  that  their  conclusions  are  wrong.  Nevertheless, 
we  think  there  is  reason  yet  for  holding  that  the  case  is  not 
proven.  The  general  character  of  the  faunas  of  the  red  earths  of 
the  hyaena  den  at  Wookey  Hole  and  Kent's  Cavern  is  so  similar 
that  both  appear  to  belong  to  the  same  age.  If  the  men  who 
made  the  implements  in  the  red  earth  of  the  one  cave  existed  in 
the  latest  part  of  the  pliocene  period,  then  we  should  be  strongly 
disposed  to  think  those  who  made  the  flints  in  the  cave  earth  of 
the  latter  did  so  also.  But,  as  appears  to  us,  the  great  point 
that  wants  deciding  now  is,  whether  the  cave  bear,  the  cave 
hyaena,  and  their  contemporary  associates  were  living  with  man 
at  the  time  when  the  last  arrangement  of  the  red  cave  earth 
took  place.  In  the  case  of  the  hyaena  den,  Mr.  Dawkins  assures 
us  the  red  earth  has  never  been  disturbed  since  it  was  first 
deposited ;  but  in  the  case  of  Kent's  Hole  there  seems  to  be 
clear  evidence  of  such  a  disturbance.  If  we  mistake  not,  the  red 
earth  has  been  deposited  in  the  cave,  then  covered  by  a  thick 
layer  of  stalagmite,  the  covering  broken  up  and  mingled  pell- 
mell  with  the  red  earth,  the  whole  again  covered  with  a  stalag- 
mite layer,  a  portion  of  the  earth  removed  from  under  this, 
followed  by  yet  another  layer  of  stalagmite  over  a  portion  of  the 
new  surface  of  red  earth.  During  a  portion  of  this  time  the 
layer  of  stalagmite  in  the  Vestibule  appears  to  have  been  either 
absent  or  broken  through,  for  man  ate  his  feasts  and  left  his 
refuse  to  accumulate,  so  as  to  form  the  black  band.  Sub- 
sequent to  the  formation  of  the  black  band  it  was  covered  with 
stalagmite.  If  such  events  occurred,  is  it  not  possible  that 
the  objects  of  human  workmanship  may  have  been  introduced 
into  the  cave  earth  during  its  rearrangement,  and  that  this 
earth  may  have  already  contained  the  bones  of  animals  which 
had  died  Jong  before  ?  The  fact  that  the  bone  tools  are  in  the 
same  condition  as  the  bones  of  these  animals  is  a  difficulty,  but 
it  does  not  appear  to  be  decidedly  opposed  to  the  view  suggested. 
But  even  if  it  can  be  proved  that  both  tools  and  bones  were 
introduced  at  the  same  time,  the  rolled  condition  of  the  bones, 
and  the  derivation  of  the  red  earth  from,  districts  outside  the 
cave,  suggests  that  we  have  yet  to  prove  that  the  bones  are  those 
of  animals  who  died  shortly  before  the  introduction  of  the  red 
earth  into  the  cave.  The  black  mould  above  the  stalagmite 
does  not  seem  to  indicate  a  greater  antiquity  than  2000  years 
ago.  The  black  mould  is  a  feature  which  is  not  met  with  in 
the  hyaena  den  at  Wookey  Hole. 

In  connection  with  these  two  West  of  England  caverns  may 
be  mentioned  a  third,  named  the  Oyle,  about  which,  however, 
our  information  is  very  vague.  It  is  situated  in  the  carbonife- 
rous limestone  which  forms  the  northern  boundary  of  the  great 
plain  in  which  Dawkins  supposes  the  oxen  and  horses  of  the 
hyaena  den  disported.    Like  Kent's  Hole,  it  is  70  feet  above  the 
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bottom  of  the  valley ;  like  it,  it  consists  of  a  series  of  large 
chambers  connected  by  narrow  passages,  and  like  it  the  upper- 
most surface  consists  of  a  black  earth  about  three  feet  deep.  It 
bears  traces,  however,  of  having  been  once  covered  with  stalag- 
mite. It  contained  numerous  imperfect  chips  and  flint  cores ; 
some  of  the  chips  were  of  a  green  opaque  chert,  and  others  of 
flint.  There  were  remains  of  Ursus  spelceus  and  other  animals 
whose  names  are  not  stated,  as.  also  numerous  shells  of  edible 
molluscs. 

On  the  opposite  side  of  the  same  bay  in  which  Kent's  Hole  is 
situated  is  another  celebrated  cavern,  that  of  Brixham,  which 
has  likewise  been  the  subject  of  careful  investigation,  but  we 
believe  no  detailed  report  concerning  it  has  been  published. 
The  deposits  consist  of  first,  and  lowermost,  a  layer  of  rounded 
gravel,  followed  by  an  osseous  earth  filled  with  comminuted 
shell  in  its  lower,  and  a  limestone  breccia  in  its  upper  portion, 
the  whole  being  covered  by  an  irregular  layer  of  stalagmite. 
The  organic  remains  belonged  to  the  cave  bear,  cave  hyama, 
tichorhine  rhinoceros,  rein-deer,  and  species  of  horse,  ox,  and 
deer.  Some  of  these  were  found  in  the  gravel,  but  most  in  the 
red  cave  earth.  They  were  associated  with  flint  instruments, 
one  of  which  was  found  close  to  the  bones  of  the  left  hind  leg  of 
a  cave  bear,  the  positions  of  which  indicated  that  the  leg  was  in- 
troduced witli  the  ligaments  still  connecting  them.  This  fact  is 
frequently  cited  as  a  proof  of  the  contemporaneity  of  men  with 
the  cave  bear. 

The  grotto  of  Maccagnone  in  Sicily  is  another  illustration  of 
the  changes  which  the  contents  of  caves  have  undergone,  and 
although  it  is  not  known  to  contain  remains  of  Ursus  spelceus,  yet 
it  appears  to  have  a  claim  to  as  great  an  antiquity  as  those 
already  mentioned.  It  contained  flint  implements,  bones  of 
Elephas  antiquus,  hyaenas,  a  large  species  of  Ursus,  a  species  of 
Felis,  probably  F.  spelceus,  and  numbers  of  hippopotamus.  Many 
of  these  objects  were  found  in  a  breccia,  patches  of  which  still 
adhered  to  the  roof,  showing  that  the  cave  had  once  been  filled 
with  it,  and  that  subsequently  the  greater  portion  had  been  cleared 
out  again.  Dr.  Falconer,  who  examined  this  cave,  remarks  that 
the  presence  of  so  many  hippopotami  imply  considerable  altera- 
tions in  the  physical  configuration  of  the  country.  He  believes 
that  the  cave  was  chiefly  filled  by  material  washed  in  from  above, 
and  that  the  uppermost  was  a  breccia  of  shell,  bone  splinters, 
burnt  clay,  bits  of  charcoal,  hysena's  coprolites,  and  other  ob- 
jects such  as  are  still  to  be  found  adhering'  to  the  roof.  There 
were  large  Helices  whose  shells  were  so  perfect  as  to  indicate 
that  the  results  were  produced  by  the  tranquil  agency  of  water, 
and  not  by  tumultuous  floods.  He  calls  especial  attention  to  the 
inferences  that  the  cave  was  filled  up  to  the  roof  within  the 
human  period,  so  that  a  thick  layer  of  bone  splinters  and  the 
other  objects  mentioned  was  agglutinated  to  the  roof  by  the 
infiltration  of  water  holding  lime  in  solution  ;  and  that  mbse- 
quently,  and  within  the  human  period,  such  a  great  change  took 
place  as  to  result  in  the  partial  evacuation  of  the  cavern. 

The  grotto  at  Aurignac  is  one  of  the  most  important  that  has 
yet  been  explored,  as  the  facts  yielded  by  it  appear  to  us  to 
tell  far  more  strongly  in  favour  of  the  existence  of  man  with  the 
cave  bear  than  anything  we  have  yet  noticed.  It  is  situated  on 
the  slope  of  a  hill  bounding  the  valley  through  which  the  small 
brook  of  Eodes  passes,  and  about  64  feet  above  it.  Apparently 
it  is  a  simple  arched  cavity  near  the  summit,  without  any  de- 
cided indications  that  it  has  been  formed  by  water,  and  without 
any  connections  with  other  chambers  by  narrow  passages,  or 
with  the  surface  of  the  ground  by  fissures.  Its  greatest  depth 
was  seven  feet  four  inches,  and  the  maximum  height  about  eight 
feet.  In  front  of  the  entrance  there  is  a  depressed  platform,  the 
floor  of  which  has  been  rendered  even  by  pieces  of  the  rock  of 
which  the  hill  is  composed,  and  slabs  of  a  thin  fissile  sandstone, 
the  nearest  locality  for  which  is  some  hundreds  of  yards  distant 
on  the  opposite  side  of  the  Eodes  valley.  On  the  even  levelled 
floor  is  a  layer  of  ashes,  charcoal,  and  carbonized  bones,  from  six 
to  eight  inches  thick.  A  thick  deposit  of  loose  earth  and  frag- 
ments of  rock  containing  numerous  bones  and  tools  overlies 
this,  and  forms  the  only  continuous  layer  in  the  grotto  itself. 
The  entrance  of  the  grotto  was  originally  closed  by  a  large  slab 
of  stone,  but  it  is  not  known  whether  it  rested  on  the  mass  of 
loose  earth,  or  penetrated  through  it  so  as  to  rest  on  the  solid 
rock.  In  the  grotto  there  were  numerous  skeletons,  but  very 
few  notes  were  made  respecting  their  peculiarities.  The  cave 
and  platform  were  entirely  hidden  from  view  by  a  thick  talus 
of  rubbish  which  formed  the  external  slope  of  the  hill.  The 
mass  of  black  earth  was  evidently  a  place  where  the  food  was 
eaten,  since  both  the  bones  and  stones  showed  traces  of  the 


action  of  fire,  and  charcoal  is  abundant.  The  organic  remains 
consisted  mostly  of  teeth  and  fragments  of  bones  belonging 
almost  wholly  to  herbivorous  animals.  The  bones  had  been 
broken,  apparently  by  human  agency,  for  the  sake  of  the  mar- 
row, and  even  marked  with  cuts  and  scratches  such  as  might 
have  been  made  by  flint  implements.  Hundreds  of  flakes  were 
found  amongst  the  ashes,  and  amongst  them  a  round  stone  with 
two  hollows  for  the  fingers  to  fit  into  them,  with  which  the  flint 
implements  were  made.  There  were  numerous  tools  of  rein- 
deer and  roebucks'  horns,  some  fragments  of  elephants'  molars, 
and  coprolites  of  hyama.  The  presence  of  the  latter  animal 
appears  also  to  be  indicated  by  the  markings  on  the  bones 
resembling  those  of  a  carnivore.  These  marks  were,  however, 
only  found  on  the  bones  outside  the  grotto,  those  in  the  interior 
being  perfectly  preserved.  The  animals  found  in  and  outside 
the  grotto  were  : — 

Hyama  spekca.  Frequent. 

Felis  spelaeus.  Bare. 

F.  catus  ferus.  Rare. 

Ursus  spelaeus.  Frequent. 

U.  arctos  ?  Rare. 

Meles  taxus.  Rare. 

Canis  lupus.  Frequent. 

C.  vulpes.    The  most  abundant  species. 

Elephas  primigenius.    Yery  rare. 

Rhinoceros  tichorhinus.  Rare. 

Equus  caballus.  Abundant. 

E.  asinus  ?  Rare. 

Sus  sciofa.  Rare. 

Bison  europseus.  Abundant. 

Megaceros  hibernicus.  Bare. 

Cervus  tarandus.  Abundant. 

C.  elaphus.  Rare. 

C.  capreolus.  Frequent. 

Under  Man,  E.  C.  S.,  remarks  will  be  made  as  to  the  bearing 
the  facts  have  upon  the  question  of  the  antiquity  of  the  human 
race ;  facts  which  M.  Lartet  thinks  gives  this  old  sepulchre  a 
claim  to  a  very  high  comparative  antiquity.  His  opinion  is, 
however,  principally  based  on  the  presence  of  the  great  cave 
bear.  His  views  are  more  explicitly  stated  in  the  following 
sentence  : — "  The  great  cave  bear,  which  we  there  behold  evi- 
dently contemporary  with  man,  has  not,  so  far  as  I  know,  yet 
[in  1861]  been  found  in  France  in  the  diluvium.  It  is  true  that 
it  has  been  mentioned  in  a  list  which  has  been  repeatedly  repro- 
duced, of  the  fossil  mammals  which  have  been  discovered  in  the 
diluvial  beds  of  Abbeville  ;  but  I  have  in  vain  tried  to  get  at 
the  source  of  the  methodical  determination  upon  which  this 
statement  rests,  and  from  all  that  I  have  seen  of  its  fossil  re- 
mains, the  bear,  either  from  the  valley  of  the  Somme,  or  from 
the  environs  of  Paris,  belongs  to  a  species,  or  more  than  one 
species,  very  certainly  distinct  from  Ursus  spelceus.  In  the 
centre  of  France  and  in  England,  all  the  remains  of  the  latter 
species,  not  found  in  caverns,  come  from  deposits  regarded  by 
geologists  as  more  ancient  than  the  diluvium.  It  will  doubtless 
be  objected  to  this  that  the  remains  of  Ursus  spelxus  occur  Arery 
abundantly  in  most  of  the  caverns  of  the  continent,  and  even  in 
some  of  those  in  England ;  but,  at  the  same  time,  it  must  not 
be  forgotten  that  the  date  of  the  filling  of  these  caverns  is  evi- 
dently to  be  placed  beyond  the  epoch  assigned  by  geologists  to 
the  diluvial  phenomena,  because  in  several  of  these  caverns,  at 
any  rate,  the  remains  of  mammals  are  met  with,  which  are 
sometimes  included  in  the  lists  of  species  referred  to  in  the  latter 
phases  of  the  tertiary  period.  We  see  then,  that  if  we  rely 
solely  upon  the  consideration  of  the  palaeontological  concomi- 
tances the  result  we  should  arrive  at  would  be  that  the  sepul- 
chre of  Aurignac  should  be  referred,  together  with  all  the  circum- 
stances attending  it,  to  an  epoch  anterior  to  the  diluvium  properly 
so  termed."  (N.  H.  Rev.  1862,  p.  71).  If  then  these  conclusions 
are  to  be  accepted,  this  grotto  should  be  considered  to  be  of  nearly 
the  same  age  as  the  hyaena  den  at  Wookey  Hole,  since  both  contain 
almost  the  same  assemblage  of  species,  and  both  yield  similar 
tools ;  and  if  the  presence  of  the  cave  bear  is  so  important  a  clue, 
most  of  the  caves,  such  as  Brixham,  Kent's  Hole,  La  Roque,  Pey- 
de-l'Aze,  the  caverns  at  Liege  explored  by  Schmerling,  Maz 
d'Azil,  Trou  de  Chaleux,  Trou  Frontal,  Trou  de  Praule,  Arcy- 
sur-Cure,  Balot,  Echenoz,  Fouvent,  Osselles,  Goudenans,  Senten- 
heim,  L'Herm  and  Neander,  should  be  considered  to  date  their 
commencement  as  deposit  accumulators  from  preglacial  times. 
The  cave  at  Arcy-sur-Cure  is  about  28  feet  above  the  level 
of  the  river,  and  consists  of  a  magnificent  suite  of  lofty  halls 
connected  by  narrow  passages  having  a  length  from  one  end  to 
the  other  of  nearly  haff-a-mile.   The  soil  on  the  floor  consists  of, 
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in  descending  order,  a  sandy  clay  very  similar  to  ordinary  loam 
which  contains  the  remains  of  the  fox,  badger,  and  other  recent 
species  ;  next  a  reddish  breccia  of  limestone  fragments,  bones  of 
reindeer,  &c. ;  and  lowermost  a  layer  which  tills  up  all  the 
irregularities  of  the  solid  floor  of  the  cave,  and  in  which  are  the 
bones  of  Ursus  spelceus,  Hycena  spelcea,  Rhinoceros  tichorhinus, 
Bison  europceus,  and  Equus  adamiticus.  In  this  lowermost  bed 
and  in  contact  with  the  bone  of  a  cave  bear  a  human  jaw  bone 
with  two  molar  teeth,  which  M.  Vibraye  states  is  not  accom- 
panied by  any  circumstance  which  offers  any  indication  that  it 
has  been  accidentally  introduced.  Here  then  we  have  a  fact 
analogous  to  what  the  committee  for  exploring  Kent's  Hole  so 
much  wished  to  find  there.  This  cave  is  the  first  we  have  men- 
tioned which  shows  the  succession  of  species  well  defined.  The 
cave  bear  is  confined  to  the  lowest  stratum,  and  the  reindeer 
does  not  ascend  above  the  third.  Amongst  the  caves  which 
have  strata  characterized  by  the  presence  of  the  mammoth  and 
the  tichorhine  rhinoceros  and  the  absence  of  the  cave  bear,  may 
be  mentioned  Le  Moustier,  Laugerie,  Trou  de  Chaleux,  Maz- 
d'Azil,  Trou  de  l'Hyene,  Trou  de  la  Naulette,  Caves,  Chalonne, 
Coudes,  Piplart,  Baudeans,  and  Aurensan,  but  as  these  layers 
are  not  marked  off  in  any  very  striking  way  from  the  others, 
and  as  there  are  few  important  conclusions  to  be  drawn  from 
their  consideration,  we  pass  on  to  another  extensive  and  highly 
interesting  group  of  caves,  or  those  which  are  supposed  to  have 
been  inhabited  during  the  reindeer  period.  So  far  as  we  have 
been  able  to  ascertain,  none  have  been  recorded  in  England,  and 
the  great  majority  of  those  described  occur  in  France  and  Belgium. 
The  cave  of  Eyzies  is  situated  in  the  limestone  escarpment  by  the 
side  of  the  valley  of  the  Beune,  and  is  more  than  100  feet  above 
the  bottom  of  the  valley.  The  floor  is  covered  with  an  osseous 
breccia,  and  this  is  overlain  with  a  black  incoherent  mould. 
The  breccia  is  composed  of  a  mixture  of  broken  bones,  flints, 
some  of  which  have  been  worked  and  others  not,  and  other 
objects  cemented  by  a  matrix  of  carbonate  of  lime.  The  flint 
flakes  and  flint  nuclei  from  which  they  have  been  splintered 
occur  in  profusion.  The  long  bones  have  been  split  longitudi- 
nally, and  generally  bear  marks  of  a  cutting  instrument.  They 
show  that  the  reindeer,  the  horse,  the  chamois,  the  common 
stag,  and  the  Irish  elk,  have  all  been  used  as  food  by  the  rein- 
deer folk ;  but  no  traces  were  detected  of  the  dog,  the  sheep,  the 
hare,  or  the  boar.  Without  particularizing  the  contents  of  each 
cave  in  succession  in  order  to  show  that  they  pertain  to  a  par- 
ticular period,  a  few  general  remarks  will  give  a  slight  idea  of 
the  people  who  lived  in  them.  The  stone  implements  are  abun- 
dant in  all  the  caves,  and  comprise  flakes,  scrapers,  cores,  awls, 
lance-heads,  hammers,  and  mortar  stones.  Amongst  the  tools, 
found  in  Le  Moustier  cave  is  one  elaborately  worked,  and  of  a 
short  oval  form,  which  has  a  marked  resemblance  to  one  found 
in  the  hyaena  den  at  Wookey  Hole.  Amongst  all  the  Dordogne 
specimens  not  one  has  been  found  polished,  a  fact  which  may  be 
of  some  importance  in  connection  with  the  fragment  of  polished 
celt  found  in  the  cave  earth  of  Kent's  Hole.  Bone  tools  also  are 
numerous  ;  they  consist  of  awls,  plain  or  barbed  arrow  heads, 
polished  needles  with  well  formed  eyes,  pins,  &c. ;  but  no  metal 
or  pottery  has  been  discovered.  All  these  circumstances  imply 
a  primitive  race  of  people,  yet  we  find  numerous  very  fair  draw- 
ings and  sculpturings  cut  or  sculptured  on  bone  which  have  been 
executed  by  them.  Notwithstanding  this  comparatively  high 
artistic  skill,  there  seems  to  be  so  much  resemblance  in  some  of 
the  tools  and  in  the  general  conditions  of  life  between  the  cave- 
bear  men  and  the  reindeer  folk  that  it  is  hard  to  believe  that 
the  one  lived  in  preglacial  and  the  other  in  postglacial  times. 
In  the  article  Man  we  shall  have  occasion  to  make  further  allu- 
sion to  the  reindeer  folk  of  France. 

M.  Garrigou  has  arrived  at  some  important  conclusions  with 
respect  to  the  French  caves,  which  are  expressed  in  the  following 
translation  of  a  summary  given  by  himself  in  a  pampldet  entitled 
'  Etude  comparatif  des  alluvions  quatemaires  anciennes  et  des 
caverns  a  ossements  des  Pyrenees  et  de  l'Ouest  de  l'Europe  au 
point  de  vue  geologique,  paleontologique  et  anthropologique.' 
Paris,  1865.  All  caverns  are  far  from  containing  the  same 
species  of  animals,  and  experience  has  taught  me,  as  I,  in  con- 
junction with  my  friend  M.  Louis  Martin,  first  announced  in 
April,  1864,  that  in  the  Pyrenees  the  level  of  a  cavern  relatively 
to  the  bottom  of  the  neighbouring  valley  will  enable  one  to  pre- 
dict the  nature  of  the  fauna  that  will  be  found  in  it.  I  propose 
to  prove,  then,  that  the  opinion  broached  in  the  note  on  the 
cave  of  Espalungue  (Basses-Pyrenees)  is  supported  by  evidence 
since  acquired.  The  caves  whose  faunas  are  wholly  or  in  part 
composed  of  Ursus  spelcns,  Felis  spelceus.  Rhinoceros  tichorhinus, 


Elephas  primigenius,  &c,  generally  occupy  the  highest  points 
above  the  valley  bottoms  in  the  limestone  of  the  Pyrenees. 
Thus  in  the  department  of  the  Ariege  the  cave  of  Bouicheta  is 
situated  about  700  feet  above  the  level  of  the  Ariege  at  the  iron 
bridge  of  Aurignac  ;  the  cavern  of  Enchantdes  is  nearly  on  the 
same  level.  The  cave  of  Lherm  is  at  least  615  feet  above  the 
Ariege  at  Foix  ;  the  cave  of  Loubens  or  Portel  is  more  than 
770  feet  above  the  Ariege  at  Crampagna  ;  the  upper  cave  of 
Massat  is  554  feet  above  the  Arac  brook ;  that  of  Aubert  in  the 
Castillonnais  is  740  feet  above  the  Lez  rivulet.  Several  other 
caves  of  Ariege  and  Haute  Garonne,  which  I  have  not  described 
yet,  and  which  also  contain  relics  of  the  cave  bear,  are  from  616 
to  770  feet  above  the  nearest  river.  Some  of  the  caves  which 
M.  Philippe  has  described  at  Bagneres  de  Bigorre  contain 
Ursus  spelceus  and  the  remains  of  species  which  are  always 
associated  with  it.  Lastly,  the  grotto  of  Aurignac,  celebrated 
as  much  on  account  of  the  illustrious  palaeontologist  who  has 
described  it,  as  from  the  quaternary  fauna  which  it  contained,  is 
situated  very  high  in  the  limestone  group  of  hills  at  Aurignac, 
and  far  beyond  the  reach  of  any  diluvial  phenomena,  as  M.  Lartet 
has  justly  remarked.  The  caves  in  the  lower  parts  of  the  valleys 
do  not  contain  the  large  extinct  mammalia  found  in  these  at 
great  elevations.  The  levels  of  the  caves  in  the  Bagneres  de 
Bigorre  valley  apparently  contradict  this  assertion ;  but  a  careful 
study  of  the  locality,  aided  by  the  palaeontological  examination 
made  by  M.  Philippe,  shows  that  it  is  in  perfect  harmony  with 
the  law  I  wish  to  establish.  A  recent  movement  of  the  ground 
has  doubtless  produced  those  alterations  of  level  which  I  shall 
have  occasion  to  describe  in  my  general  studies  on  the  Pyrenees. 
These  alterations  of  level  do  not  hinder  us  from  still  distinguish- 
ing in  the  limestone  mountain  of  Bagneres  de  Bigorre  the  caverns 
which  are  characterised  by  the  Ursus  spelceus  fauna  from  those 
in  wlrich  the  reindeer  is  the  principal  mammal,  and  in  which 
there  may  also  be  noticed  the  absence  of  the  elephant  and  rhino- 
ceros. The  reindeer,  then,  is  the  characteristic  species  of  the 
lower  caves,  such  as  that  of  Bize,  near  Naibonne;  the  lower 
Massat  cave,  that  of  Maz-d'Azil,  and  probably  that  of  Mon- 
tesquieu Avantes  in  the  Ariege ;  the  caves  of  the  Bedat  group  of 
hills  (Es-Taliens  quarter)  near  Bagneres  de  Bigorre  in  Haute 
Garonne;  that  of  Lourdes  in  Hautes  Pyrenees;  and  that  of 
Espalungue  in  Basses-Pyrenees.  We  also  find  in  the  valley 
bottoms  caverns  in  which  abundant  remains  of  domesticated 
animals  have  been  discovered.  The  time  when  these  were 
inhabited  by  man  belongs  to  the  archeo-geological  period,  cor- 
responding to  that  of  the  lake  dwellings  of  Switzerland,  or,  in 
other  words,  to  the  Neolithic  or  polished-stone  age.  The  caves 
of  this  kind  which  we  have  been  the  first  to  describe  in  con- 
junction with  M.  Filhol  are  those  of  Bedeilhac,  Sabart,  Niaux, 
Alliat,  Ussat,  Lombrive,  Fontanet,  &c,  in  the  Ariege.  The 
caves  of  Pontil  and  Mialet  in  Aude  and  in  Gard  have  yielded 
to  M.  Paul  Gervais  archeo-palaeontological  remains  which  belong 
to  the  same  pre-historic  period.  In  common  with  other  ob- 
servers, I  have  noticed  that  the  same  cave  may  contain  the 
several  faunas  which  I  am  about  to  name ;  but  then  the  oldest, 
or  that  which  accompanied  Ursus  spelceus,  occur  in  the  lowest 
deposits,  while  the  layers  above  it  contain  faunas  of  a  relatively 
more  recent  period.  Thus  the  Aurensan  cave,  near  Bagneres  de 
Bigorre,  has  yielded  in  the  ferruginous  argilo-calcareous  beds 
Ursus  spelceus,  Felis  spelceus,  Elephas  primigenius,  Rhinoceros 
tichorhinus,  &c,  above  which  was  a  loose  dry  layer  with  the 
remains  of  species  still  existing  in  the  locality.  In  the  lowest 
beds  at  the  entrance  of  the  upper  cavern  of  Massat  were  Ursus 
spelceus,  Felis  spelceus,  Hycena  spelcea,  &c. ;  the  upper  beds  con- 
taining, as  I  have  already  mentioned,  remains  of  the  polished- 
stone  age  7  and  there  have  also  been  found  there  metal  instru- 
ments of  comparatively  modern  date.  In  the  oldest  and  lowest 
deposits  of  the  Maz-d'Azil  cave  there  have  been  found  abundant 
remains  of  Ursus  spelceus,  Felis  spelceus,  Hycena  spelcea,  Elephas 
primigenius,  Rhinoceros  tichorhinus,  &c.  Above  this  fossiliferous 
deposit,  composed  of  an  argilo-calcareous  loess,  there  is  another 
quite  different,  formed  of  sand  and  pebbles,  in  which  occur  bones 
of  reindeer,  several  species  of  horse,  sheep,  ibex,  ox,  &c,  to  the 
exclusion  of  the  animals  of  the  underlying  beds.  Animal 
remains  belonging  unquestionably  to  a  still  more  recent  period, 
to  pre-historic  time,  overlie  the  beds  with  reindeer  bones,  and 
are  never  mingled  with  the  remains  of  this  last-mentioned 
mammal.  In  the  Pontil  cave  M.  Paul  Gervais  has  found,  in  the 
lowest  beds,  Ursus  spelceus,  Bos  primigenius,  Rhinoceros  tichor- 
hinus, &c,  while  the  superficial  layers  indicate  the  Neolithic  or 

Eolished-stone  age.  If  on  the  one  hand  we  pass  in  review  the 
igher  caverns  of  the  Pyrenaoan  valleys,  we  shall  find  that  it  is 
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mainly  formed  by  the  following  species :  Ursus  spehms,  Ursus 
prisms,  Felis  spelams,  Felis  sp.,  two-thirds  smaller  than  the  pre- 
ceding, Hycena  spelcea,  Hycena  sp.,  undetermined,  hut  probably 
the  same  as  that  now  existing  in  Africa,  Rhinoceros  tichorhinus, 
Elephas  primigenius,  Megaceros  hibernicum,  Cervus  claphus,  Bos 
primigenius,  Bison  europcsus,  and  sometimes  Cervus  tarandus,  &c. 
If,  on  the  other  hand,  we  examine  the  old  post-pliocene  deposits 
of  the  Pyrensean  valleys  from  a  palseontological  point  of  view, 
we  shall  find  that  they  contain  the  same  species  as  the  higher 
caverns,  with  the  exception  of  the  smaller  species  of  Felis,  and 
the  second  species  of  hyaena  which  I  had  already  noticed  in 
1862,  which  Dr.  Falconer  also  found  in  the  district,  and  -which 
will  doubtless  turn  up  in  the  valley  deposits  also  before  long. 
The  memoirs  of  MM.  Noulet,  Leymerie,  and  others,  on  the 
valleys  of  the  Adour,  Baize,  Gers,  Garonne,  Tarn,  Salat,  Ariege, 
and  Aude,  have  revealed  to  us  the  fauna  of  these  valleys,  and 
enabled  us  to  assert  that  objects  of  human  fabrication  have  also 
been  found  in  the  old  post-pliocene  deposits.  We  are  warranted, 
then,  in  saying  that  the  fossiliferous  muds  of  the  Pyrencean 
caverns,  situated  from  460  to  770  feet  above  the  valley  bottoms, 
the  lower  beds  of  the  caverns  situated  low  down  in  the  valley, 
as  well  as  the  older  post-pliocene  deposits  of  the  sub- Pyrensean 
basin,  all  belonged  to  the  same  period,  since  they  all  contain  the 
same  extinct  species.  As  to  the  species  which  accompany  the 
reindeer,  and  which  occur  in  the  caves  above  the  beds  with 
Ursus  spelceus,  it  is  difficult  to  assign  their  special  place  in  the 

Jost-pliocene  deposits,  since  they  are  rarely  found  in  them.  As 
have  said,  they  characterise  certain  caves  situated  in  the  lower 
parts  of  the  valleys,  and  consist  chiefly  of  Cervus  tarandus, 
Megaceros  hibernicus,  Cervus  elaphus,  Bos  primigenius,  Bison  euro- 
pceus,  sheep,  chamois,  ibex,  wolf,  fox,  and  a  species  of  Canis, 
intermediate,  probably,  between  the  last  two,  the  lynx,  &c.  No 
domestic  animals  have  yet  been  found.  In  the  beds  overlying 
those  with  reindeer,  and  at  the  entrance  of  the  caverns,  we  find 
the  fauna  of  pre-historic  times,  consisting  of  Ursus  arctos,  three 
domestic  oxen  of  the  races  named  primigenius,  frontosus, 
brachyceros,  the  goat,  sheep,  Sus  scrofa  palustris  domesticated, 
Sus  scrofa  var.  ferus,  the  stag,  the  ibex,  the  chamois,  the  wolf, 
fox,  domestic  dog,  hare,  blackcock,  magpie,  jay,  &c.  This 
fauna  has  only  been  observed  in  the  recent  fluviatile  deposits 
of  the  Pyrenoean  regions.  It  is  only  in  such  formations  that 
we  can  find  domestic  animals,  for  reasons  which  every  geo- 
logist will  readily  understand.  Moreover,  it  is  only  in  the 
beds  of  the  Somme  that  M.  Boucher  de  Perthes  has  found 
the  bones  of  pre-historic  animals  ;  the  recent  peat-bogs  have 
also  furnished  him  with  numerous  remains.  The  remark- 
able, useful,  and  difficult  works  executed  along  the  Seine  for 
the  purpose  of  inserting  the  weirs,  have  also  afforded  to  their 
constructor,  my  friend  M.  de  Lagrenay,  civil  engineer,  a  rich 
collection  of  pre-historic  objects  and  animals,  found  in  the 
recent  fluviatile  alluvium.  In  the  same  deposit,  my  friend  M. 
Edouard  de  Villiers,  civil  engineer,  has  found,  while  constructing 
the  magnificent  bridge  of  Auteuil,  numerous  relics  of  the  pre- 
historic fauna  buried  deeply  in  the  actual  bed  of  the  Seine.  If 
stratigraphy  and  palaeontology  indicate  three  distinct  epochs, 
from  the  commencement  of  the  post-pliocene  period  to  historic 
times,  the  study  of  the  result  of  human  industry  so  constantly 
associated  with  these  faunas  confirm  the  accuracy  of  the  divisions. 
In  fact,  the  caves  in  which  exists  the  Ursus  spelceus  fauna 
(Lherm,  Bouicheta,  Enchantees,  Upper  Massat,  Aubert,  Lou- 
bens,  Maz  d'Azil  in  the  Ariege ;  Minerva,  Lunel  Viel,  &c,  in 
Languedoc ;  Aurignac  in  Haut  Garonne,  &c),  afford  facts  which 
warrant  the  statement  that  at  the  time  when  they  were  in- 
habited man  was  contented  with  rudely  fracturing  the  bones  of 
the  animals  whose  flesh  he  devoured,  in  order  to  convert  them 
into  rough  and  ready  weapons,  such  as  arrow-heads  and  lances, 
worked  jaws,  &c.  He  also  made  implements  like  those  found 
at  Abbeville.  The  author  adds  notes  relating  to  the  Lunel 
Viel  and  Aurignac  caves.  Of  the  first  he  remarks  that  contrary 
to  the  prevailing  opinion  it  has  contained,  and  no  doubt  still 
contains,  splendidly  worked  quartzites.  In  a  note  from  his 
friend  M.  Kames,  it  is  said,  "  I  have  given  a  worked  quartzite  to 
M.  Lartet.  This  specimen  came  from  the  collection  of  the 
Abbe  Lavergne,  vicar  of  Arpujon,  who  obtained  it  from  M. 
Calmette.  The  last  named,  while  studying  at  Montpellier, 
visited  the  cave  with  his  companions,  and  there  collected  the 
worked  quartzites."  Of  Aurignac  he  says  : — "  This  cavern, 
described  by  M.  Lartet,  our  illustrious  countryman,  has,  in  my 
opinion,  been  the  dwelling  and  burial  place  of  man  for  a  long 
period  of  time,  or  from  the  age  of  the  cave  bear  to  that  of  the 
reindeer.    This  seems  to  be  proved  by  the  fauna  and  human 
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tools  which  have  been  discovered  there.  It  appears,  as  I  have 
said  above,  to  have  been  beyond  the  reach  of  any  flood  of  water 
which  could  have  filled  it  with  deposits.  In  the  caves  where  the 
reindeer  prevails,  Espalungue,  Lourdes,  Bagneres  de  Bigorre, 
Massat-Inferieure,  Maz  d'Azil,  Bize,  &c,  the  flint  implements 
are  more  elaborately  worked  than  those  of  the  earlier  deposits, 
the  bones  and  stags'  horns  are  finely  pointed,  and  converted  into 
arrow  heads,  needles,  &c.  At  a  subsequent  period,  when  the  cave 
men  already  possessed  numerous  domestic  animals,  but  were 
ignorant  of  the  use  of  metals,  the  bone  tools  were  better  finished, 
the  rocks  were  not  chipped,  but  polished,  the  art  of  pottery  had 
acquired  considerable  development,  and,  in  short,  civilisation  had 
made  a  decided  advance.  These  are  the  conclusions  to  be  drawn 
from  the  researches  of  myself  and  others  in  the  caves  of  Maz 
d'Azil,  Bedeilhac,  Castle  Andry,  Sabart,  Niaux,  Alliat,  Ussat, 
Espalungue,  Pontil,  Mialet,  &c. 

The  above  facts  will,  I  believe,  justify  the  conclusion,  without 
being  far  wrong,  that  in  Central  Prance  we  have  traces,  in  the 
time  which  elapsed  between  the  commencement  of  the  so-called 
Quaternary  epoch  up  to  that  of  exclusively  historic  times,  of 
three  distinct  phases  in  the  palajontological  history  of  this 
period,  as  well  as  in  the  history  of  the  peoples  who  have  lived 
during  the  same  time.  (1)  In  the  first  phase  man  was  the  con- 
temporary of  the  cave-bear  and  of  all  the  animals  which  accom- 
panied it.  The  bones  of  these  animals  occur  either  entire  or 
broken  by  man  in  the  old  post-pliocene  deposits  of  the  sub- 
Pyreiiaean  valleys,  in  the  caverns  situated  from  616  to  770  feet 
above  the  level  of  the  present  valleys,  and  in  the  lowest  beds  of 
the  caves  with  several  fossiliferous  zones.  The  relics  of  humaa 
industry  which  we  find  mingled,  without  re-arrangement,  with  the 
extinct  mammals,  indicate  a  nascent  art  very  similar  to  that 
of  Abbeville.  (2)  During  the  first  phase  the  great  carnivora 
and  pachyderms  mostly  died  out.  A  ruminant,  the  rein-deer, 
which  already  existed  in  the  preceding  period,  now  found  itself 
under  such  circumstances  that  its  species  acquired  a  rapid  deve- 
lopment. It  had  become,  by  its  abundance,  the  main  feature 
of  the  second  phase,  during  which  man  knew  nothing  of  domes- 
ticated creatures.  Human  industry  had  made  a  sensible  pro- 
gress ;  the  flint  implements  were  chipped  with  artistic  skill, 
the  bones  were  shaped  with  greater  intelligence,  since  they  bear 
upon  them  sculptures  and  drawings.  The  reindeer  and  its 
associated  fauna  occur  in  the  caves  situated  near  the  foot  of 
the  mountains,  and  at  lower  levels  than  those  with  the  bones  of 
the  cave  bear.  We  also  find  them  in  certain  caves  in  the  deposits 
immediately  above  those  containing  the  mammals  of  the  older 
post-pliocene  beds.  (3)  The  third  phase  was  characterised  by  a 
fauna  composed  largely  of  domesticated  animals,  whose  remains 
have  been  found  at  the  entrance  to  caves  situated  at  the  bottom 
of  valleys,  and  sometimes  in  the  loose  soil  overlying  those  which 
contain  the  cave-bear  or  the  reindeer.  Man  then  polished  his 
stone  implements  and  rarely  chipped  them  ;  he  knew  nothing  of 
agriculture,  and  was  ignorant  of  the  use  of  metals.  For  further 
details  the  reader  is  referred  to  the  memoir  itself,  and  the  more 
especially  because  the  author  strongly  advocates  the  great  anti- 
quity of  human  races,  and  carries  man's  introduction  into  Western 
Europe,  as  far  back  as  the  end  of  the  Tertiary  epoch. 

Of  the  many  Belgian  caves  which  have  been  explored  of  late 
years  by  M.  Dupont,  the  most  interesting  are  those  named 
Trou  de  Chaleux,  Trou  de  Frontal,  and  Trou  de  Naulette.  The 
cavern  of  Chaleux  is  excavated  in  the  limestone  escarpment  of 
the  river  Lesse,  and  is  about  55  feet  above  the  river  level.  Its 
floor  is  covered  with  a  series  of  deposits,  of  which  the  lower- 
most are  alternating  sands  and  clays,  next  a  bed  of  gravel,  then 
a  bed  of  sandy  clay  with  angular  fragments  of  limestone.  All 
these  occur  well  within  the  cave.  The  gravel  is  a  well  marked 
horizon,  as  it  corresponds  to  the  Ardennais  pebble-bed,  and 
consists  of  small  fragments  of  sandstone  and  rolled  psammite. 
Two  flint  knives,  believed  to  be  amongst  the  earliest  of  the  relics 
of  man,  have  been  obtained  from  it.  The  sandy  clay  above  it 
has  yielded  the  remains  of  Ursus  spelccus.  Nearer  the  mouth  of 
the  cave,  and  in  part  extending  beyond  it  down  the  slope  of  the 
hill,  are  other  beds  ;  the  first  is  a  band  of  fragments  of  carboni- 
ferous limestone  ;  next  is  a  bed  of  sand,  dust,  and  ashes,  which 
is  the  chief  deposit,  since  it  has  yielded  bones  of  men  and 
reindeer,  together  with  30,000  flint  tools  of  all  kinds,  and  the 
remains  of  eleven  species  of  mammalia.  This  is  overlain  by  a 
band  of  fragments  of  carboniferous  limestone  similar  to  that 
beneath  it,  and  is,  in  its  turn,  capped  by  an  ordinary  yellow 
clay,  which  passes  up  into  a  reddish  clay;  and  the  -whole  is 
surmounted  by  a  sandy  clay  having  the  general  texture  of  a 
loess.    The  eleven  species  of  mammalia  alluded  to  are  the  rein- 


253 


CELLS. 


CELLS. 


254 


deer,  goat,  ox,  horse,  lion,  brown  bear,  fox,  badger,  polecat,  hare, 
and  water-rat.  Nearly  all  the  bones  were  broken,  those  of  the 
horse  being  most  abundant,  this  species  having  evidently  formed 
the  principal  supply  for  the  meals  of  man.  Portions  of  the 
mammoth  were  met  with,  but  tbey  were  considered  to  have  been 
used  as  charms,  and  to  have  been  obtained  in  the  fossil  state. 
The  floor  of  the  Trou  de  Frontal  was  also  covered  with  a  coarse 
stratified  greenish  sand,  overlain  by  the  Ardennais  pebbles,  from 
which  was  obtained  the  tooth  of  a  cave  bear.  Above  this  were 
beds  corresponding  in  character  with  those  of  Chaleux.  This 
cave  presents  features  which  indicate  that  it  was  a  burial-place 
analogous  to  that  of  Aurignac.  In  the  Trou  de  la  Navdette  have 
been  found  a  portion  of  a  human  lower  jaw  associated  with 
bones  of  the  mammoth  and  tichorhine  rhinoceros.  The  caves 
of  Belgium  afford  an  important  link  in  the  chain  of  evidence 
whereby  the  probable  age  of  the  deposits  with  the  remains  of 
cave  bears  may  be  determined,  since  it  appears  that  in  several 
cases  they  can  be  shown  to  have  been  formed  subsequently  to 
the  complete  excavation  of  the  valleys,  and  to  be  synchronous 
with  the  valley  gravels  and  valley  deposits  ;  and  in  no  in- 
stance is  there  any  decided  proof  that  they  are  older  than  the 
great  glacial  period.  The  excavation  and  filling  up  of  the 
caves  appear  to  have  gone  on  most  actively  during  the 
same  period  as  the  excavation  and  partial  filling  up  of  the 
valleys  was  effected.  If  on  the  one  hand,  then,  the  re- 
mains of  certain  animals,  such  as  the  cave  bear,  are  to  be 
considered  as  the  signs  of  a  very  early  post-pliocene  or 
late  pliocene  age,  on  the  other  hand  we  have  proof  that 
some  of  the  cavern  deposits  containing  bones  of  cave  bears  are 
not  older  than  the  river  gravels,  and  that  the  contents  of  those 
do  not  indicate  a  later  period  than  others,  the  age  of  whose 
deposit  we  are  unable  to  determine  by  stratigraphical  evidence. 
Looking  at  all  the  facts,  it  seems  to  us  that  they  are  more  in 
favour  of  the  conclusion  that  man  lived  after,  not  before,  the 
valleys  were  excavated;  after,  and  not  before,  the  great  glacial 
period.  For  further  remarks  on  the  general  sequence  of  post-plio- 
cene deposits,  the  reader  is  referred  to  Post-Pliocene  Period, 
E.  C.  S.  We  have  reached  the  limits  of  our  article,  but  we  are 
far  from  having  exhausted  our  subject.  The  cavern  of  Bruni- 
quel,  the  contents  of  which  have  been  reported  upon  by  Professor 
Owen  ;  the  Genista,  St.  Michael's,  and  other  caverns  on  the 
Eock  of  Gibraltar,  which  have  received  the  attention  of  Professor 
Busk  and  Dr.  Falconer,  and  which  afford  most  important  evi- 
dence as  to  the  former  connection  of  Europe  with  Africa,  as  well 
as  to  the  habitation  of  the  rock  by  midtitudes  of  deer,  large  Felidce, 
hyaenas,  and  man,  where  now  there  is  but  scant  herbage  for  even  a 
few  goats ;  the  Mnaidraand  other  breccia  filled  fissures  and  caverns 
in  Malta,  which  add  further  evidence  to  convince  us  that  large 
elephants,  hippopotamus,  &c,  may  have  formerly  rambled  from 
Africa  and  across  the  Mediterranean  into  European  territory; 
the  caverns  of  Brazil  and  Australia,  and  many  others  too 
numerous  to  be  mentioned,  even  in  this  long  sentence,  will  show 
how  rich  the  subject  is. 

(D'Archiac,  Legons  sur  le  faune  Quatemaire ;  Lartet,  Comptes 
Rendus  lviii.  ;  Dawkins,  Q.  J.  Geol.  Soc.  vol.  xviii.  p.  115 ;  xix.  p. 
260;  Lubbock,  Prehistoric  Times;  Dupont,  Bull,  de  I' Acad.  Roy., 
Belgique,  2nd  Series,  vols.  xvii.  et  seq :  Garrigou,  E'tude  Compari- 
tive  des  alluvions  Quaternaires,  &c,  1865  ;  Brit.  Ass.  Reports  for 
1865,  1866,  1867  ;  &c). 

CELLS  [E.  C.  vol.  i.  cols.  812—814].  If  we  could  follow  each 
different  kind  of  cell  from  its  origin  to  its  final  stage,  and  could 
correlate  each  phase  with  its  associated  phenomena,  we  should 
write  one  of  the  most  interesting  and  most  important  chapters 
in  the  whole  range  of  biological  science.  Such  a  task  we  con- 
ceive to  be  a  pecuharly  difficult  one,  owing  to  the  dense  imagina- 
tive halo  which  has  shrouded  the  subject.  It  is  asserted  that 
the  ultimate  element  of  all  organic  structures  is  a  cell,  that  is,  a 
body  with  dense  plastic  walls  enveloping  a  space  which  is 
usually  filled  with  a  fluid ;  but  this  position  is  not  beyond  dis- 
pute, for  there  are,  to  all  appearance,  particles  of  homogeneous 
texture  without  any  internal  cavity,  such  as  fibres,  which  can- 
not be,  or  at  least  have  not  been,  traced  to  cells  for  their  origin. 
Nevertheless,  it  is  certain  there  are  cells,  and  it  is  no  less  cer- 
tain that  they  perform  most  important  functions  in  animated 
creation. 

Every  cell  possesses  the  special  qualities  of  organic  beings, 
in  that  they  grow,  develope,  and  reproduce ;  and  it  has  been 
suggested  that  like  the  individuals  which  constitute  a  species, 
there  is  a  resemblance  between  the  producers  and  the  produced, 
Mid  that  the  cells,  which  are  genetically  related,  pass  through 
the  same  change  of  form  and  structure,        perform  the  same 


functions.  If  we  were  to  carry  on  the  chain  of  ideas  thus 
started,  we  might  imagine  that  as  cells  correspond  to  indivi- 
duals, so  cells  of  the  same  kind,  that  is,  which  perform  the  same 
function,  correspond  to  species,  and  the  groups  of  differently 
constructed  cells  which  are  co-ordinated  into  complex  organs  or 
into  complex  organisms,  correspond  to  genera  or  famibes.  As 
species  vary,  so  we  might  suppose  variations  might  be  detected 
in  cells,  and  by  supposing  there  to  be  a  specially  regulated  mode 
of  variation,  we  might  develope  an  hypothesis  of  the  origin  or 
evolution  of  cells  answering  to  one  or  other  of  the  numerous 
hypotheses  which  have  been  propounded  in  explanation  of  the 
evolution  of  species.  This  hypothesis  has  not  been  established 
yet,  but  we  expect  it  will  be  before  long,  seeing  that  the  hypo- 
thesis of  Pangenesis,  proposed  by  Mr.  Darwin,  is  a  step  in  that 
direction,  and  seeing  that  external  characters  are  the  conspicu- 
ous results  of  the  phenomena  which  occur  in  the  cells.  If,  then, 
we  wish  to  get  a  clearer  insight  into  the  conditions  which  bring 
about  variations  in  individuals  or  species,  we.  must  submit  the 
cells  themselves  to  a  closer  scrutiny.  The  tendency  of  physio- 
logical inquiry  has  ever  been  from  that  which  is  evident  and 
easily  seen  to  that  which  is  concealed  and  of  minute  dimensions. 

The  cell  has  for  long  been  the  stronghold  of  vital  force,  a 
force  which  is  supposed  to  be  distinct  from  all  the  physical 
forces  known  to,  or  which  have  been  experimented  with,  by 
man.  What  this  vital  force  really  is,  or  whether  it  is  not  the 
cover  of  ignorance,  will  only  be  definitively  settled  when  we 
have  ascertained  to  what  extent  the  physical  forces  are  capable 
of  explaining  cell  phenomena.  As  matters  stand  at  present,  we 
would  confidently  hazard  the  assertion  that  there  is  as  much 
proof  for  the  coexistence  of  a  vital  force  with  the  matter  consti- 
tuting the  inorganic  world,  as  with  that  which  forms  plants  and 
animals.  Thus  under  Animal  Kingdom,  E.  C.  S.  col.  67,  we 
stated  that  plants,  animals,  and  minerals  are  so  intimately  con- 
nected, that  they  appear  to  be  parts  of  the  same  great  scheme, 
rather  than  independent  members  of  creation ;  here  we  would 
further  say  that  they  are  analogous  to  the  organs  in  an  organism. 
In  the  organism  the  parts  are  manifestly  arranged  and  adapted 
so  as  to  effect  a  given  object,  and  this  arrangement  is  attributed 
to  vital  force.  In  creation,  as  manifested  on  this  globe,  the 
parts  are  also  arranged  and  adapted  for  a  special  purpose,  but  no 
one  asserts  that  this  is  the  result  of  vital  force ;  and  yet  there  is 
a  regulating  influence  which  co-ordinates  the  parts  of  creation, 
as  well  as  the  organs  of  an  organism.  We  have  seen  no  con- 
clusive evidence  that  there  is  any  force  specially  confined  to 
bving  organisms  ;  but  our  ignorance  forbids  us  from  positively 
asserting  there  is  no  such  force.  We  will  admit  that  vitabty  is 
concomitant  with  a  special  set  of  conditions,  and  that  we  do  not 
know  what  those  conditions  are,  but  we  demur  to  those  con- 
ditions being  associated  in  any  way  with  vital  force.  A  quartz 
crystal  will  only  develope  under  favourable  physical  circum- 
stances, and  an  animal  is  in  Like  manner  dependent  upon  suit- 
able physical  conditions  for  its  existence. 

Of  late  years,  however,  the  seat  of  vital  action  has  been 
lodged  in  centres  still  smaller  than  the  cell.  Professor  Beale 
states  that  a  cell  is  composed  of  matter  in  two  states.  The  in- 
terior consists  of  forming,  growing,  active  matter;  the  exterior  of 
formed  matter,  or  that  which  has  ceased  to  be  active.  The  form- 
ing matter,  he  says,  has  inherent  powers  of  changing  itself ;  but 
the  formed  has  not,  the  change  which  it  undergoes  being  due  to 
forces  external  to  itself.  His  view  appears  to  be,  that  in  the 
centre  of  a  cell  there  is  a  mass  of  matter  which  contains  a  vital 
force  whereby  it  is  compelled  to  grow,  and  whereby  it  is  enabled 
to  convert  inanimate  into  animate  matter.  As  we  pass  from  the 
centre  of  ■the  cell  to  the  circumference,  we  traverse  matter  which 
approaches  more  and  more  nearly  to  that  passive  condition 
which  he  attributes  to  the  cell  wall.  Of  this  cell  wall  he  says  : 
"  It  may  be  changed  or  altered,  but  it  has  no  inherent  powers 
of  compelling  the  elements  of  matter  to  assume  certain  fixed 
relations  to  each  other,  like  the  germinal  matter.  It  has  ceased 
to  live."  He  maintains  that  a  cell  consists  of  bving  matter, 
surrounded  by  dead  matter;  and  in  order  that  fresh  matter 
become  bving,  it  must  traverse  the  cell  wall. 

In  plants,  Mohl  maintains  that  the  special  seat  of  activity  is 
in  a  layer,  which  accumulates  on  the  inner  surface  of  the  cell 
wall,  and  which  is  called  the  primordial  or  proto-plasmic 
utricle ;  but  other  botanists  have  denied  that  there  is  any 
s|3ecial  layer  to  which  the  active  force  is  restricted. 

The  chemical  composition  of  cells  does  not  seem  to  have  been 
determhied.  The  central  portion  is  frequently  called  proto- 
plasm, and  is  referred  to  as  being  the  same  in  every  cell, 
whether  it  pertains  to  animals  or  vegetables.    Protoplasm,  what- 
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ever  this  may  be,  for  we  have  seen  no  precise  definition  of  it,  is 
apparently  a  protein-containing  substance  whose  special  quali- 
ties are  said  to  be  contractility  and  sensibility.  Protein  is,  so 
far  as  we  can  gather,  some  hypothetical  substance,  which  has 
never  been  isolated,  and  whose  existence  is  very  doubtful.  The 
name  has  been  applied  to  a  heterogeneous  compound  of  an 
albuminous  nature.  Protoplasm,  then,  is  not  a  definite  sub- 
stance, so  that  it  may  be  applicable  to  compounds  differing 
widely  in  composition  and  in  physical  properties.  The  prin- 
cipal albuminoids  are  albumen,  fibrin,  and  casein,  which  differ 
markedly  from  one  another,  although  all  three  are  mutually 
convertible.  But  these  are  three  only  out  of  many  albuminoids 
which  probably  exist  in  organisms  ;  and  the  prevalent  opinion 
of  chemists  is  that  these  albuminoids  are  complex  compounds  in 
which  many  of  the  constituent  simpler  compounds  are  identical. 
If,  however,  we  confine  our  attention  to  the  three  already  men- 
tioned, the  perusal  of  any  chemical  text -book  will  afford  abund- 
ance of  evidence  that  these  present  many  modifications  either  of 
a  physical  or  chemical  nature.  The  internal  portion  of  cells  is 
therefore  not  so  simple  as  is  implied  by  the  term  protoplasm. 
At  present  there  are  few  classes  of  compounds  about  which 
chemists  know  less,  than  that  to  which  the  albumens  belong. 

The  cell  wall  is  also  frequently  considered  to  be  simple  and 
uniform  in  composition.  Thus  in  plants  it  is  stated  to  be  com- 
posed of  cellulose,  but  cellulose  is  a  term,  not  for  any  definite 
compound  of  invariable  composition,  but  of  a  class  of  bodies 
having  a  general  resemblance  of  properties,  of  which  the  most 
characteristic  is  solubility  in  an  ammoniacal  solution  of  oxide  of 
copper.  More  than  this,  Fremy  asserts  that  the  cell  wall  is  com- 
posed of  other  substances  than  cellulose.  Thus  paracellulosc 
enters  into  the  cells  which  form  the  pith,  epidermis,  and  medul- 
lary rays.  It  is  soluble  in  the  above-mentioned  solution,  but 
only  after  it  has  undergone  a  special  mode  of  preparation. 
Fibrose  enters  largely  into  the  woody  fibre ;  it  is  not  soluble  in  the 
ammoniated  cuprous  solution,  but  it  is  in  strong  sulphuric  acid. 
Vasculose  predominates  in  the  walls  of  vessels,  and  is  characterised 
by  being  insoluble  in  the  ammoniated  cuprous  solution,  in  sul- 
phuric acid,  and  in  hydrochloric  acid,  but  soluble  in  a  strong  hot 
potash  solution.  These  appear  to  be  regarded  as  chemically 
distinct  bodies,  but  in  the  absence  of  rigid  analysis,  it  will  be 
safer  to  regard  this  point  as  doubtful.  They  may  be,  as  Payen 
and  others  suggest,  the  same  chemical  substance  in  different 
physical  states.  But  whichever  view  be  correct,  it  is  manifest 
that  there  are  great  differences  in  the  cell  wall.  In  animals  the 
cell  wall  is  of  an  albuminous  nature. 

Not  only  are  there  great  differences  in  the  nature  of  the  proto- 
plasm and  of  the  cell  wall,  but  the  cells  themselves  occur  under 
widely  different  conditions.  On  the  whole,  then,  we  are  im- 
pressed, not  with  the  simplicity  attending  the  ultimate  elements 
of  organic  structures,  but  with  their  complexity,  a  complexity 
which  is  quite  in  harmony  with  the  varied  results  which  are 
produced,  and  one  which  it  will  require  much  research  and 
patience  to  unravel ;  but  before  attributing  anything  to  vital 
force,  we  ought  to  eliminate  everything  that  cannot  be  explained 
by  the  action  of  physical  forces. 

CEPHALOPTERA  [Squalidje,  E.  C.  S.]. 

CERCARIA  [Entozoa,  E.  C.  S.]. 

CERVID^E  [E.  C.  vol.  i.  cols.  840—868].  The  Ungulate 
group  of  vertebrates  to  which  the  family  Cervidcz  belongs  is 
divided  by  Professor  Owen  into  such  as  have  an  odd  number 
and  such  as  have  an  even  number  of  toes.  The  odd-toed  group, 
or  the  Perissodactyla,  is  represented  by  the  one-toed  horse, 
Equus;  the  three-toed  horse,  Hipparion;  and  the  three-toed 
Rhinoceros.  The  even-toed  group,  or  the  Artiodactyla,  are  repre- 
sented by  the  hippopotamus,  the  peccaries,  the  hog  tribe,  the 
camels,  the  musk  deer  tribe  (Moschidce),  the  ox  tribe  (Bovidce), 
the  antelopes,  the  sheep,  the  giraffe,  and  the  Cervidce. 

Alces  inalchis. — The  most  easterly  district  for  this  species 
mentioned  in  E.  C.  is  Sweden ;  but  it  also  occurs  in  greater  or 
less  numbers  throughout  the  Amur  district,  more  particularly 
at  certain  localities,  such  as  the  mountain  parts  lying  along  the 
Amgun,  Gorin,  and  Ussuri  rivers.  It  keeps  in  the  small  moun- 
tain glens  during  the  winter,  and  feeds  upon  the  twigs  of  young 
trees,  such  as  the  birch  and  alder.  In  the  summer  it  retires  to 
the  colder  mountain  elevations  for  the  purpose  of  escaping  from 
the  persecutions  of  flies.  In  the  autumn  it  frequently  wanders 
into  the  river,  immerses  the  head  beneath  the  surface,  and 
browses  upon  the  weeds  which  it  has  rooted  up  with  its  fore 
feet. 

The  elk  is  one  of  the  few  cervine  species  now  common  to  the 
European  and  American  continents,  but  formerly  its  range  was 


CERVIL\E.  255 


more  extensive  in  the  latitudinal  direction  than  it  is  now. 
Thus  during  the  period  of  the  infilling  of  many  caves,  that  is, 
during  the  post-pliocene  period,  the  elk  was  the  companion  of 
the  mammoth,  the  reindeer,  the  musk  sheep,  the  tichorhine  rhi- 
noceros, thelion,  the  porcupine,  the  hedgehog,  the  Pyrenaean hare, 
and  others,  in  various  parts  of  Southern  France,  or  in  43°  N. 
latitude.  At  present  it  is  not  known  to  the  south  of  the  60th 
degree  of  latitude  in  Western  Europe,  so  that  since  the  time  of 
the  flint-implement-making  cave-folks  of  the  Pyrencean  slopes, 
this  species  has  retreated  17  degrees  from  its  former  habitat. 
The  retreat  appears  to  have  been  gradual,  for  elk  remains  so 
occur  in  the  lake  dwellings  of  Switzerland  that  we  appear  to  be 
able  to  trace  its  gradual  extirpation  in  that  district  (about  46° 
N.  lat.)  as  we  pass  from  the  older  to  the  newer  sites.  It  pro- 
bably disappeared  from  Switzerland  a  short  time  before  the 
beaver,  when  the  bear,  stag,  roe,  and  fresh-water  tortoise  were 
diminishing  in  numbers,  and  prior  to  the  introduction  of  the 
smaller  domestic  animals.  This  would  correspond  to  about  the 
6th  century  of  the  present  era. 

Taranditx  rangifer. — The  difference  in  the  shape  of  the  horns  of 
the  European  and  North  American  individuals  is  indicated  in 
the  wood-cuts  in  E.  C.  vol.  i.  cols.  851,  854.  Mere  differences  of 
form  seem  to  be  of  little  importance  as  a  means  of  classification  ; 
but  the  general  nature  of  the  difference  between  the  two  varieties 
of  reindeer  is  so  constant  and  is  so  manifestly  related  to  the  cir- 
cumstances under  which  each  lives  as  to  be  worth  attention.  In 
the  Barren-ground  Caribou  the  brow  antler  forms  a  broad  trian- 
gular palmated  process,  parallel  to  and  almost  as  long  as  the 
face.  In  the  Lapland  reindeer  the  brow  antler  has  not  this 
palmated  triangular  shape  ;  tjje  main  branch  diverges  at  a  slight 
angle  from  the  line  of  the  face,  and  the  projections  are  curved 
upwards.  The  palmated  antler  of  the  Barren-ground  Caribou 
is  used  as  a  shovel  for  clearing  away  snow.  The  upper  portion 
of  the  antler  is  moulded  into  a  sharp  point,  with  which  the  ani- 
mal breaks  the  surface  of  the  hard  snow.  In  some  individuals 
there  are  two  of  these  shovel-like  antlers,  while  others  have  one 
only.  Where  there  are  two  such  antlers  they  are  inclined  out  • 
wards,  so  as  to  act  like  a  double  shovel ;  and  where  there  is  one 
it  is  almost  vertical,  but  can  be  used  both  with  the  right  and 
the  left  motions  of  the  head.  The  horns  of  the  Lapland  reindeer 
are  rarely  used  for  removing  the  snow,  and  they  are  evidently 
far  less  efficient  for  this  purpose  than  those  possessed  by  their 
near  allies  in  America.  The  foot  is  the  implement  chiefly  used 
by  them.  Andrew  Murray  has  drawn  attention  to  these  differ- 
ences, and  urges  that  they  are  specific  and  not  varietal.  There 
is  certainly  a  constancy  in  the  difference  which  lends  much  sup- 
port to  this  view,  while  on  the  other  hand  there  is  so  intimate  a 
relationship  between  the  character  of  the  horn  and  the  surround- 
ing conditions  that  we  might  suspect  the  character  was  in  part 
developed  in  consequence  of  those  conditions.  Admitting  that 
there  is  a  difference,  the  question  to  be  solved  is,  whether  the 
Barren-ground  Caribou  is  a  specially  distinct  creation  from  the 
Lapland  reindeer,  or  whether  both  are  not  the  modified  descend- 
ants of  a  common  ancestral  stock.  There  is  no  method  of 
proving  their  distinct  creation,  that  is,  the  direct  creation  of  a 
Barren-ground  Caribou  without  the  intervention  of  parents,  and 
of  a  Lapland  reindeer  under  the  same  conditions ;  the  only 
argument  in  support  thereof  is  that  they  are  distinct  now,  and 
there  is  no  evidence  that  they  descended  from  parents  specifically 
unlike  themselves.  The  special-creation  hypothesis  will  there- 
fore remain  impregnable  so  long  as  the  evolutionists  fail  to 
establish  their  case.  In  our  opinion  neither  hypothesis  has  been 
proved,  but  there  are  fewer  difficulties  on  the  evolutionary 
hypothesis  than  the  other.  There  are  other  differences,  but 
these  also  may  be  in  part  due  to  climatal  influences.  The  North 
American  individuals  have  yellowish  brown  hair  in  summer, 
and  white  in  winter ;  in  the  Lapland  individual  the  winter 
colour  is  grey. 

If,  however,  all  the  varieties  of  reindeer  are  introduced  into  the 
comparison,  the  gap  between  those  of  America  and  Lapland  is 
partially  filled  up.  The  type  prevalent  in  Spitzbergen  closely 
resembles  the  American  Barren-ground  Caribou,  especially  in 
the  triangular  palmated  basal  snag.  The  Siberian  individuals 
are  intermediate  between  the  Lapland  and  American  deer ;  the 
horns  are  broader  than  those  of  the  Lapland  type,  the  snags 
more  numerous,  and  there  is  a  nearer  approach  to  palmation,  as 
indicated  in  the  curved  and  flattened  snags.  The  Greenland 
type  has  horns  intermediate  between  those  of  the  two  American 
varieties. 

It  is  stated  by  many  authorities  that  the  reindeer  sheds  his 
horns  before  the  winter  sets  in,  a  statement  at  variance  with 


257 


CERVID.E. 


CERVID.E. 


258 


what  has  heen  said  ahove  with  regard  to  their  uses.  Pennant 
says  they  are  shed  soon  after  September  ;  Hearne  and  Colonel 
Smith,  who  is  the  authority  followed  in  the  E.  C,  mention 
November  as  the  month  in  which  they  are  cast  off;  but  Dr. 
Armstrong's  account  is  that  the  bucks  shed  their  antlers  in 
June,  and  reproduce  them  in  the  following  autumn.  Most  of  the 
Arctic  deer  retain  their  horns  throughout  the  winter.  There  is 
another  statement,  supposed  to  be  well  established,  to  the  effect 
that  the  herds  retreat  from  the  north  to  the  south  on  the 
approach  of  winter.  This  is  only  partially  true,  since  herds 
have  been  seen  during  winter  as  far  north  as  Arctic  voyagers 
have  penetrated.  Dr.  Armstrong  saw  them  in  the  Prince  of 
Wales  Straits  and  in  the  Bay  of  Mercy,  or  some  degrees  north  of 
the  northern  limits  of  woods,  for  two  successive  winters.  Dr. 
Hayes  ('  Open  Polar  Sea')  mentions  herds  of  tens  and  fifties  as 
being  met  with  near  Foulkes  Fiord,  between  78°  and  79°  N.  lat, 
in  October  ;  and  he  says  some  herds  remain  as  far  north  as  this 
throughout  the  long  Arctic  night,  and  that  they  grow  very  poor. 
He  met  with  a  large  herd  hi  February,  when  the  thermometer 
was  41°  below  zero.  These  facts  indicate  that  we  have  not  yet 
ascertained  what  is  the  northernmost  winter  limits  of  this 
species.  The  southern  limits  have  been  ascertained  more 
definitely;  but  this  has  been  gradually  retiring  northwards 
within  the  memory  of  man.  Thus  thirteen  or  fourteen  years 
ago  herds  might  be  seen  in  the  Fillefjeld  of  Sweden  ;  but  now 
none  exist  south  of  the  Namsen  river.  This  northward  retreat  ap- 
pears to  have  been  going  on  for  many  generations,  since  rein-deer 
bones  are  scattered  over  Western  Europe  as  far  south  as  43°  N. 
lat.,  and  in  countries  where  no  tradition  points  to  its  former 
existence.  But  whether  it  ever  extended  over  the  whole  area  of 
distribution  at  any  one  time  is  more  than  we  can  say.  Remind- 
ing the  reader  that  the  present  southern  limit  is  about  60°  N. 
lat.,  we  will  notice  a  few  of  the  localities  where  the  fossil  remains 
occur;  and  in  so  doing  we  shall  work  our  way  gradually  from 
north  to  south. 

Latitude  55°  and  56°  N. — Few  specimens  have  been  obtained 
from  Scotland ;  but  these  are  interesting,  as  they  appear  to  be 
of  greater  geological  antiquity  than  most  rein-deer  relics. 
A  fragment  of  the  antler  of  a  female  was  stated  by  Dr. 
Smith  to  have  been  discovered  in  a  railway  cutting  near 
Croftamie,  Dumbartonshire ;  it  was  associated  with  marine 
shells,  such  as  Gyprina  islandica,  Astarte  elliptica,  Astarte  com- 
pressa,  and  Littorina  littorea.  This  would  correspond  to  the 
age  of  the  glacial  marine  clays,  or  a  period  long  prior  to 
that  of  the  carse  clays,  in  which  the  oldest  known  traces 
of  man  in  Scotland  have  been  found.  We  can,  however,  men- 
tion still  older  specimens,  namely,  the  horns  and  skulls  which 
were  exhumed  from  the  sand  underlying  the  boulder- clay  at 
Kilmaurs,  Lanarkshire. 

Latitude  53° — 54°  N. — Several  specimens  have  been  found 
in  the  neighbourhood  of  Dublin.  A  skull,  horns,  and  a  lower 
jaw  were  discovered  by  Dr.  Oldham  in  1847  at  Bally hela,  near 
Dublin.  In  1861  Dr.  Carte  obtained  a  fine  skull  with  .attached 
antlers  from  the  Curragh  bog,  near  Ashbourne,  Meath  county,  at 
a  depth  of  five  feet  from  the  surface,  and  resting  upon  marl  and 
blue  clay.  A  second  antler  has  been  found  in  Meath.  The 
skull  from  Ashbourne  possesses  antlers  which,  with  the  exception 
of  some  minor  details,  are  very  similar  to  those  of  the  Barren- 
ground  Caribou,  more  especially  as  regards  the  presence  of  a 
triangular  pahnated  brow-antler,  the  function  of  which  was 
doubtless  to  shovel  away  the  snow.  This  specimen  is  a  sin- 
gularly valuable  acquisition,  as  it  demonstrates  the  former 
existence  of  the  North  American  and  Spitzbergen  types  of  rein- 
deer in  Ireland,  a  type,  of  which,  we  believe,  few  fossil  remains 
have  been  found.  Most  of  the  fossil  specimens  are  attributed 
to  the  Lapland  variety ;  but  it  may  be  hoped  that  some  one  will 
endeavour  to  trace  out  the  geological  history  of  both  varieties, 
a  history  which  will  add  much  to  our  knowledge  of  the  post- 
pliocene  period.  Remains  of  the  rein-deer  are  found  in  a  some- 
what similar  position  in  Mecklenbourg,  that  is  in  the  calcareous 
deposits  at  the  bottom  of  bogs,  in  association  with  relics  of  the  elk 
and  Bos  primigenius.  Their  antiquity  does  not  seem  to  be  very 
great,  so  that  these  remains  may  belong  to  some  of  the  later 
representatives  of  the  species  in  that  country,  and  may  have 
flourished  during  the  period  of  the  more  recent  inhabitants  of 
the  French  caverns,  and  somewhat  before  the  time  of  the  Swiss 
lake-dwellers. 

Latitude  52° — 53°  N. — The  earliest  discovered  of  the  Irish  rein- 
deer remains  consist  of  two  antlers  obtained  from  the  bog  ol 
Ballyguiry,  near  Dungarvan,  in  1741,  and  of  some  remains  from 
Lough  Gut,  near  Brutf,  discovered  in  1846.    Other  antlers  have 
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been  found  at  Coonagh,  in  Clare  county.  The  skull  and  horn 
noticed  by  Professor  Owen  as  having  been  found  beneath  a  peat- 
moss at  East  Bilney,  Norfolk,  belongs  to  this  latitude,  as  also  a 
metatarsal  bone  frOm  the  Cambridgeshire  fens. 

Latitude  51° — 52°.  N. — Most  of  the  English  specimens  have 
been  found  in  this  range.  Thus  a  single  cave  in  Glamorgan- 
shire yielded  more  than  a  thousand  bones  of  this  species.  Its 
remains  have  also  been  disinterred  from  the  Wookey  Hole  cave 
so  ably  explored  by  Mr.  Dawkins.  Here  we  have  the  first 
indication  in  travelling  southwards  of  the  usual  mode  of  occur- 
rence of  the  rein-deer  in  its  more  southern  range.  The  bones 
either  occur  in  or  associated  with  a  reddish  earth  containing 
munerous  blocks  which  have  fallen  from  the  roof  of  the  cave. 
The  Wookey  Hole  specimens  belong  to  the  varieties  usually 
called  Cervus  Guottardi  and  Cervus  Bucklandi,  and  are  associated 
with  Elephas  primigenius,  Rhinoceros  tichorhinus,  and  Hycena 
spelaza.  Here,  too,  we  meet  with  a  circumstance  better  deve- 
loped farther  south,  namely,  the  contemporaneity  of  man  with 
the  rein-deer  in  all  the  countries  where  its  remains  have  been 
found.  Thus  some  of  the  antlers  in  this  cave  have  been  wrenched 
from  the  skull,  not  shed.  True,  a  wild  beast  might  have  done  this, 
but  there  are  other  facts  which  confirm  the  assertion  that  man 
and  the  rein-deer  lived  together,  for  which  the  reader  is  referred 
to  Caves,  E.  C.  S.  The  low  level  gravel  of  the  Wiley  valley, 
near  Salisbury,  has  afforded  an  interesting  group  of  fossils,  for 
in  it  are  commingled  the  bones  of  rein-deer,  fox,  cave  hyaena, 
cave  tiger,  Spermophilus  superciliosus  (?),  Lemmus  Grcenlandicus  (?), 
Lepus  timidus,  Elephas  primigenius,  Rhinoceros  tichorhinus, 
Equus  plicidens,  E.  fossilis,  E.  caballus,  Asinus  fossilis  (?),  or  a 
small  horse;  Sus  scrqfa  (?),  Cervus  elaphus,  Bison  priscus,  B.  minor, 
Bos  primigenius,  Bos  longifrons;  and  the  eggs  of  the  wild  swan. 
Some  of  these  are  highly  characteristic  denizens  of  northern 
climates. 

Latitude  50° — 51°  N. — A  cranium  from  Berry  Head  cave  in 
Devonshire  is  mentioned  by  Professor  Owen,  and  a  skull  with 
bones  were  found  in  Brixham  cave.  The  most  important 
localities  in  this  range  are  the  Belgian  caves  explored  by 
Schmerling,  Dupont,  and  others.  In  these  the  rein-deer  bones 
are  associated  in  sparing  numbers  with  those  of  animals  charac- 
terising the  fauna  which  flourished  with  the  cave-bear,  and  in 
surprising  abundance  in  an  ossiferous  yellow  clay,  with  large 
rock  masses,  of  more  recent  age.  The  clay  is  designated  by 
Dupont  as  the  Cervus  tarandus  or  rein-deer  stage.  The  Abbe- 
ville gravels  have  also  afforded  rein-deer  remains. 

Latitude  49° — 50°  N. — As  examples  of  the  localities  in  this 
band,  the  following  will  be  sufficient.  Lartet  records  it  from 
the  post-pliocene  deposits  at  Virey-Nourueil,  near  Chauny 
(Aisne),  which  also  contain  Elep>has  antiquus,  E.  primigenius, 
Rhinoceros  tichorhinus,  Ovibos  moschatus,  &c. ;  and  other  observers 
have  obtained  it  from  deposits  of  similar  age  in  the  depart- 
ments of  Moselle  and  Meuse.  The  cave  at  Rabenstein  in 
Bavaria  has  yielded  Elephas  primigenius,  Rhinoceros  tichorhinus, 
horse,  and  rein-deer. 

Latitude  48°— 49°  N.— Proceeding  still  southerly  we  reach 
numerous  localities  in  the  neighbourhood  of  Paris  where 
rein-deer's  bones  have  been  discovered,  such  as  Etampes,  where 
Guettard  obtained  the  first  recorded  relic.  They  are  associated 
with  remains  of  northern  forms  like  Lagomys,  Spermophilus, 
the  hamster,  and  the  aurochs,  as  also  with  representatives  of  the 
genera  Elephas,  Rhinoceros,  Hycena  and  Hippopotamus,  which  are 
now  restricted  to  more  southern  latitudes. 

Latitude  47° — 48°  N.— The  caves  at  Arcis-sur-Cure  have 
been  repeatedly  explored  from  the  time  of  Buffon  in  1740  to 
that  of  Vihraye  in  1858;  but  it  was  not  until  1853  that  rein-deer 
remains  were  detected.  In  the  cave  called  "  des  Fees  "  the  soil 
was  arranged  in  layers;  the  uppermost  was  a  sandy  clay  or 
brick  earth  with  bones  of  indigenous  living  animals ;  next  came 
a  red  ossiferous  earth  with  large  blocks  of  oolitic  limestone; 
and  lowermost  a  layer  with  Ursus  spehzus  and  its  usual  asso- 
ciates. The  middle  layer  abounded  in  fragments  of  rein-deer 
bones  commingled  with  implements  of  flint  and  rein-deer  horn, 
and  remains  of  fire  places.  Flint  implements  and  rein-deer 
bones  occur  in  the  Balot  cave  near  Ckatillon-sur-Seine,  in  that 
of  Echenoz  near  Vesoul,  in  those  near  Chalonne,  and  in  several 
others. 

Latitude  46° — 47°  N. — We  can  find  very  few  notices  of  the 
rein-deer's  occurrence  in  this  area;  but  we  may  mention  the 
cave  at  L'Echelle  near  Geneva,  as  it  indicates  that  this  species 
existed  in  post-pliocene  times,  although  no  trace  of  it  has  been 
met  with  in  any  of  the  adjoining  lake  dwellings. 

Latitude  45° — 46°  N. — That  the  scarcity  just  alluded  to  is  not 
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attributable  to  any  climatic  influence,  seems  manifest  from  the 
abundance  of  the  species  in  this  latitude.  Indeed,  this,  and  the 
regions  to  the  south  of  it,  appears  to  have  been  the  rein-deer 
country,  par  excellence.  Tims  the  post-pliocene  deposits  in  the 
valley  of  the  Po,  near  Turin,  has  afforded  rein-deer,  Rhinoceros 
tichorhinus,  Ursus  spelccus,  Hycena  spelcea,  Megaceros  hibernicus, 
Machairodus  latidens,  Fclis  spekeus,  and  Trogontherium.  The  caves 
of  Dordogne  and  Charente  have  yielded  thousands  of  rein-deer 
bones,  but  the  majority  of  them  are  either  broken  longitudinally 
for  the  sake  of  their  marrow,  or  carved  into  arrow-heads,  fish- 
hooks, needles,  polishers,  &c;  or  engraved  with  the  likenesses 
of  the  aurochs,  the  rein-deer,  the  mammoth,  and  other  animals 
which  there  is  reason  to  believe  then  inhabited  the  district ;  or 
sculptured  into  the  form  of  a  nude  female ;  or  fabricated  into 
whistles,  and  other  useful  articles.  These  remains  occur  under 
circumstances  which  imply  that  they  belong  to  the  same  period, 
although  the  time  it  comprised  may  have  been  considerable. 
They  are  usually  found  in  an  ossiferous  red  earth  beneath  one 
or  more  layers  of  stalagmite,  and  associated  Avith  similar  objects, 
many  of  which  have  been  used  for  food,  such  as  the  horse,  a 
species  of  ox,  the  bouquetin,  the  chamois,  fishes  and  birds.  A 
few  of  the  rein-deer  bones  present  marks  so  similar  to  those 
found  on  the  bones  of  the  same  animal,  which  are  daily  thrown 
aside  by  the  Esquimaux  of  the  present  day,  that  we  may  infer 
they  originated  in  the  same  way.  Thus  the  bases  of  the  horns 
are  scratched  and  nicked,  a  result  which  is  effected  by  the  Esqui- 
maux in  detaching  the  skin.  There  are  also  curious  markings 
just  below  the  cannon  bone;  similar  markings  are  produced  by 
the  Esquimaux  in  removing  the  tendons.  The  rein-deer,  in  short, 
was  the  main  resource  of  the  man  of  Central  France,  and 
supplied  him  with  most  of  his  wants  just  as  is  the  case  with  the 
Esquimaux.  Proof  of  this  subjection  of  the  rein-deer  to  man 
have  been  found  at  no  less  than  seventeen  different  localities  in 
France,  yet  not  one  of  them  have  afforded  a  polished  stone 
implement  of  contemporaneous  date.  The  localities  of  this 
latitude  are  Pons,  Laugerie  Haute  and  Laugerie  Basse,  Eyzies, 
Moustier,  &c. 

Latitude  44° — 45°  N. — Many  of  the  caves  of  this  region 
belong  to  the  rein-deer  period,  and  afford  similar  facts.  The 
more  important  of  them  which  have  contained  rein-deer  bones 
are  the  Bruniquel  and  Brenges  caves.  The  former  contains  an 
ossiferous  brecciated  layer  underlying  a  capping  of  stalagmite. 
The  bones  belong  to  the  rein-deer,  man,  tichorhine  rhinoceros, 
antelope,  stag,  chamois,  goat,  horse,  wolf,  dog,  fox,  fowl,  &c. 
The  cave  of  Brenges  contains  a  reddish  ossiferous  earth  with 
blocks,  and  is  the  one  whose  exploration  contributed  mainly  to 
the  correct  identification  of  the  fossil  rein-deer.  Previous 
observers  had  referred  the  rein-deer-like  bones  with  hesitation 
to  the  Lapland  rein-deer,  while  others  considered  the  differences 
indicated  a  distinct  species  therefrom.  In  1837  M.  Puel  ob- 
tained upwards  of  200  rein- deer  bones  from  this  cave,  which 
enabled  him  to  demonstrate  that  all  the  French  specimens  be- 
longed to  one  and  the  same  species,  the  Tarandus  rangifer. 

Latitude  43° — 44°  N. — Remains  of  rein-deer  are  associated 
with  bones  of  the  cave-bear  in  the  caves  of  Aldene,  near 
Cerseras  (Herault),  Espalungue,  Lourdes,  Mas-dAzil,  Aurignac, 
and  other  places  in  the  southern  departments  of  France. 

Latitude  42° — 43°  N. — There  are  several  localities  on  the 
northern  slopes  of  the  Pyrenees,  such  as  the  Bize  and  Massat 
caves,  and  the  Salat  post-pliocene  deposits ;  but,  so  far  as  we 
know,  no  remains  have  been  found  to  the  south  of  this  range  of 
mountains. 

This  general  survey  of  the  distribution  of  the  rein-deer  reveals 
a  state  of  things  widely  different  from  the  present,  but  the 
change  appears  to  have  been  effected  gradually.  No  tradition 
exists  in  France  respecting  the  rein-deer;  it  is  not  figured  on  any 
of  the  old  coins ;  its  bones  are  not  found  in  the  most  ancient 
sepulchres  in  which  are  frequently  buried  remains  of  wild  and 
domestic  animals,  such  as  the  beaver ;  it  has  not  been  found  in 
any  of  the  peat  bogs  of  France.  These  facts  by  themselves, 
although  of  a  negative  character,  indicate  the  great  antiquity  of 
the  species,  and  the  positive  facts  already  recorded  fully  support 
this  indication.  It  is  doubtful  when  the  rein-deer  disappeared 
from  France  or  the  countries  contiguous  to  it.  Ca?sar  mentions 
an  animal  which  many  scholars  believe  is  the  rein-deer,  but  his 
description  indicates  that  his  knowledge  was  obtained  from  the 
Germans ;  whether  the  Germans  had  themselves  seen  the  animal, 
or  had  only  heard  of  it  from  inhabitants  of  more  northern  dis- 
tricts is  not  stated.  In  1357  the  Comte  de  Foix  desired  to  chase 
the  rein-deer,  and  he  went  to  Scandinavia  to  find  the  animal.  So 
far  as  we  can  form  an  opinion,  the  rein-deer  appeared  in  western 


Europe  at  about  the  same  period  as  the  mammoth,  and  lived  in 
company  with  it,  as  well  as  with  several  large  pachyderms  and  car- 
nivores long  since  extinct,  but  in  sparing  numbers.  When  these 
diminished  in  numbers  or  disappeared  the  rein-deer  rapidly 
multiplied,  and  became  the  prominent  species.  It  flourished  as 
the  companion  of  a  peculiar  race  of  men  who  fashioned  rude 
implements,  and  utilized  the  rein-deer.  In  course  of  time  men, 
probably  belonging  to  a  different  race  or  tribe,  introduced 
polished  stone  implements,  but  the  rein-deer  seems  to  have  dis- 
appeared before  this. 

Elaphurus. — In  the  park  attached  to  the  palace  of  the 
Emperor  of  China,  near  Pekin,  are  some  herds  of  fine  deer  of 
a  remarkable  character.  The  Chinese  state  that  they  only 
know  the  species  as  represented  in  those  herds,  and  that  its 
introduction  into  the  park  dates  from  a  far  distant  period,  of 
which  no  record  has  been  preserved.  Several  specimens  were 
shot  by  English  soldiers  when  the  Imperial  Palace  was  ran- 
sacked some  years  back,  and  a  few  heads  were  brought  to 
England.  Some  specimens  sent  to  France  by  Father  David 
were  described  by  Milne-Edwards,  who  proposed  to  make  them 
the  type  of  a  new  genus,  Elaphurus.  It  has  a  general  resem- 
blance in  appearance  and  gait  to  the  rein-deer ;  in  the  anatomical 
features  of  its  skull  and  the  nakedness  of  its  muzzle  to  Cervus; 
the  tail  is  long,  and  furnished  with  long  hairs  which  draggle  at 
the  heel  like  that  of  the  ass.  The  male  only  possesses  horns, 
which  have  no  basal  antler,  but  are  usually  of  well-developed 
proportions,  and  highly  ramified.  The  process  of  the  frontal 
bone  which  supports  each  horn  is  longer  than  in  the  common 
stag.  The  beam  is  thick,  and,  at  some  distance  below  the  burr, 
gives  off  a  branch  almost  equal  in  thickness  to  itself,  which  is 
so  horizontally  disposed  as  nearly  to  touch  the  animal's  back. 
Near  the  extremity  of  this  branch,  on  its  outer  margin,  are  a 
group  of  antlers  which  give  this  part  a  semi-pahnated  aspect, 
like  that  of  the  brow  antlers  of  old  Lapland  rein-deer.  The  rest 
of  the  beam  has  a  double  or  S-like  curve,  bears  two  large  tynes 
directed  backwardly  and  inwardly,  and  terminates  in  a  fork. 
The  upper  part  of  the  horn  is  beset  with  a  number  of  tubercles. 
The  hair  is  rough  and  brittle,  and  of  a  yellowish-brown  colour, 
with  the  exception  of  a  black  band  along  the  centre  of  the  back 
and  chest.  Its  size  is  that  of  a  large  stag.  The  Chinese  have 
fully  recognised  the  peculiar  combination  of  characters  possessed 
by  it,  since  they  call  it  the  Ssen-pou-siang,  or  the  creature  with 
four  inconsistent  characters  ;  because,  as  they  say,  it  resembles  a 
stag  in  its  horns,  a  cow  in  its  feet,  a  camel  in  its  neck,  and  an 
ass  in  its  tail.  The  species  has  been  named  Elaphurus  David- 
ianus. 

Cervus  claphus. — Like  many  other  of  the  Ccrvidce  this  species  is 
passing  through  those  preliminary  stages  which  frequently  fore- 
shadow its  final  extinction,  the  principal  of  which  is  restriction 
to  a  narrower  area.  Ninety  years  ago  the  last  individuals  dis- 
appeared from  Northumberland;  in  the  time  of  the  grand- 
father of  the  present  Duke  of  Bedford  the  ducal  hounds  were 
employed  in  extirpating  the  species  from  Devonshire.  Formerly 
it  ranged  throughout  the  length  and  breadth  of  the  British 
islands,  as  demonstrated  by  the  distribution  of  its  remains, 
which  are  as  widely  distributed  as  the  widest  known  range  of 
the  living  individuals.  A  century  ago  it  was  abundant  in  a  few 
localities  in  Ireland  ;  in  the  ninth  century  it  was  generally  dis- 
tributed throughout  the  island,  and,  in  still  earlier  times,  it 
would  appear  to  have  been  abundant,  to  judge  from  the  nume- 
rous bones  left  by  it  in  and  beneath  peat  bogs.  A  number  of 
bones  were  dug  up  from  the  bog  at  Bohoe,  Fermanagh  County, 
in  1863,  from  which  two  skeletons  were  constructed,  and  de- 
posited in  the  museums  of  Trinity  College,  and  of  the  Royal 
Dublin  Society.  These  indicate  individuals  rather  larger  than 
the  individuals  usually  met  with  now,  and  present  certain  pecu- 
liarities, such  as  14  instead  of  13  ribs,  which  have  induced  Pro- 
fessor Haughton  to  name  it  G.  elaphus  var.  fossilis  hibernicus. 
An  antler  found  in  Ballinderry  Lake,  Westmeath,  had  19 
points,  and  also  indicated  an  unusually  large  specimen.  This 
evidence  of  the  former  greater  size  of  the  species  is  met  with  in 
the  remains  found  in  other  parts  of  the  British  Isles.  Thus,  an 
antler  was  found  in  Coldingham  churchyard  in  which  the  beam 
just  above  the  burr  was  7  inches  in  circumference,  a  size  rarely 
met  with  in  modern  deer.  The  past  and  present  distribution  of 
the  rein-deer  and  red  deer  illustrate  a  phenomenon  especially 
noticeable  in  the  post-pliocene  fauna  as  compared  with  the 
present.  It  is  the  former  association  of  species  upon  the  same  area 
which  are  now  disassociated  upon  different  areas.  Formerly  the 
rein-deer  and  red  deer  coexisted  throughout  most  of  Europe, 
although  tha  ^ed  deer  extended  farther  south,  as  into  Spain. 
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At  present  the  two  species  are  confined  to  entirely  distinct  areas. 
In  this  case  it  seems  the  rein-deer  retreated  northward,  while 
the  red  deer  has  retained  nearly  its  old  limits,  although  far  less 
abundant  in  many  localities.  But  there  is  a  variety  of,  or  a 
closely  allied  species  to,  C.  elaphus,  viz.,  C.  barbarus,  which 
exemplifies  the  southern  retreat.  It  has  recently  been  dis- 
covered in  the  Genista  Gave,  Gibraltar,  along  with  the  Hxjmna 
brunnea  of  South  Africa,  the  leopard,  the  lynx,  the  serval,  and 
the  African  elephant.  This  species  is  now  living  only  in  Barbary 
and  Tunis. 

G.  taivanus,  Blyth,  is  a  new  species  from  Formosa,  nearly 
allied  to  G.  sika,  and  frequently  alluded  to  in  Chinese  poetry  as 
the  "red  deer  with  its  snowy  spots."  These  spots  persist 
throughout  the  winter,  whereas  in  most  spotted  deer  they  dis- 
appear during  the  cold,  months. 

C.  Swinhoii,  Sclater,  is  another  species  from  Formosa,  which 
Sclater  says  has  the  general  aspect  of  a  rusine  deer.  The  head, 
neck,  and  fore  legs  are  greyish-black,  growing  more  rufescent  on 
the  back,  and  passing,  on  the  rump  and  hind  quarters,  into  a 
deep  chestnut.  The  tail  is  rather  long,  very  bushy,  and  com- 
posed of  grizzly,  blackish  hairs.  The  inside  of  the  thighs  and 
belly  beneath  are  fawn-coloured,  passing  on  the  inside  of  the 
legs  into  pale  ochraeeous. 

Dama  vulgaris. — James  I.  may  have  introduced  individuals  of 
this  species  into  Great  Britain,  but  it  is  certain  it  lived  in  these 
islands  many  centuries  before  he  reigned.  Its  native  habitat  is  the 
regions  immediately  bordering  the  Mediterranean — Spain,  Sardi- 
nia, Italy,  Greece,  Asia  Minor,  Syria,  Egypt,  and  North  Africa ;  in 
other  words,  it  nourishes  best  at  present  in  warm,  but  not  tropical, 
districts.  It  is  not  probable  that  it  ever  existed  wild  in  Norway 
during  the  present  era.  Fitzstephens  mentions  the  fallow-deer 
as  one  of  the  inhabitants  of  the  forest  which  formerly  covered 
the  heights  north  of  London,  and  remains  of  it  were  found  in  a 
deposit  at  Richmond,  Yorkshire,  the  age  of  which  is  certainly 
older  than  the  time  of  James  I.,  and  may  be  pre-Roman.  No 
well-established  traces  of  the  species  have  been  found  in  the 
British  islands  which  can  be  considered  older  than  the  Roman 
advent,  and  Lartet  is  of  opinion  that  the  Romans  were  the  first 
to  introduce  it  into  England.  It  frequently  occurs  in  Roman 
refuse  heaps.  The  species  has  been  recorded  from  the  Swiss 
lake-dwellings,  but  Rutimeyer  is  now  inclined  to  believe  this  is 
a  mistake.  It  can  be  traced  farther  back  in  time  in  France,  for 
its  bones  have  been  obtained  from  the  Abbeville  post-pliocene 
gravel,  and  called  Cervus  Somonensis ;  from  deposits  of  similar 
age  in  the  Limagne  and  at  Velay  ;  and  from  an  osseous  breccia 
at  Pedenas,  near  St.  Hippolyte  du  Fort  (Gard).  It  is  unknown 
in  France  in  the  wild  state. 

It  is  possible,  however,  that  this  species  is  indigenous  to  the 
British  isles,  for  deer  of  this  type  occur  in  earlier  strata.  The 
C.  Falconeri  of  the  Norwich  crag,  and  G.  Broionii  of  the  Clacton 
beds  are  species  which  have  more  resemblance  to  the  fallow  deer 
than  any  of  the  known  species.  These  species  are  founded  upon 
horns,  and  are  described  by  Mr.  Dawkins  in  the  'Quarterly 
Journal  of  the  Geological  Society,'  xxiv.  p.  516,  et  seq.,  from 
whose  papers  we  quote  the  following  passages,  in  order  to  show 
their  relationship  with  the  fallow-deer ;  and,  first,  we  will  take  the 
oldest,  G.  Falconeri : — "  The  characters  presented  by  this  antler  are 
of  very  high  specific  value.  First,  as  regards  the  tynes.  The  brow- 
tyne  is  removed  from  the  base,  and  in  that  respect  differs  from  that 
of  Gervus  dama  and  Gervus  Brownii.  It  is,  moreover,  situated  in  a 
different  plane  from  that  of  the  second  and  third  tynes,  and  is  so 
far  closely  akin  to  that  of  the  French  pliocene  Gervus  tetraceros  in 
the  British  Museum.  The  second  tyne  is  much  smaller,  and 
situated  much  nearer  the  first  than  in  the  fallow-deer  or  Gervus 
Brownii ;  while  the  third,  which  strongly  resembles  that  of  the 
latter  species,  is  further  removed  from  the  second,  the  relative 
positions  of  the  two  on  the  beam  being  reversed.  The  beam  is 
flattened  as  in  G.  tetraceros,  but  not  to  so  great  a  degree.  The 
straightness  of  the  beam  differentiates  it  from  the  three  species  with 
which  it  has  been  compared,  as  well  as  from  the  rein-deer  ;  the 
smoothness,  the  absence  of  deep  wrinkles,  and  the  size  differen- 
tiates it  from  G.  tetraceros.  In  fine,  the  antler  presents  a  series 
of  characters  which  are  united  in  no  fossil  animal  that  has  yet 
been  discovered.  Its  flattened  form  and  the  development  of  the 
third  anterior  tyne  cause  its  nearest  fossil  analogue  to  be  the 
Cervus  Brownii  of  Clacton,  while  among  the  living  Ccrvidce  its 
nearest  representative  is  the  fallow-deer.  Its  position  in  point 
of  time,  with  respect  to  these  two  species,  adequately  represents 
its  place  in  the  zoological  scale.  It  belongs  to  the  class  of  fiat, 
antlered  deer  represented  by  Cervus  dama,  with  which  it  is  con- 
nected through  the  medium  of  Cervus  Brownii.    The  small 


amount  of  palmation  exhibited  by  the  antler  of  C.  Falconeri  is 
largely  increased  in  0.  Brownii,  and  reaches  a  maximum  in  G. 
dama."  ..."  The  antlers  of  Cervus  Brownii  are  totally  unlike  those 
of  any  existing  species,  excepting  Cervus  dama,  to  which  they 
approach  so  closely  that  the  type  specimen  was  considered  by 
Dr.  Falconer  to  belong  to  the  latter.  The  basal  half,  indeed, 
so  nearly  resembles  the  corresponding  portion  of  that  of  Cervus 
dama  that  it  would  be  almost  impossible  to  differentiate  frag- 
ments from  which  the  coronal  portion  had  been  broken  away. 
But  the  resemblance  ends  at  the  second  tyne.  If  the  series  of 
antlers  ot  Gervus  Brownii  be  compared  with  those  of  the  fallow- 
deer,  which  have  been  reproduced  [in  the  paper]  from  Professor 
Blasius's  valuable  work  ('  Fauna  der  Wirbelthiere,'  vol.  i.),  there 
is  this  important  difference  visible  :  in  the  former  the  third 
tyne  is  present  on  the  anterior  aspect,  while  in  the  latter  it  is 
altogether  absent.  With  these  exceptions,  the  antlers  of  the  two 
species  are  most  closely  allied  [as  shown  in  figures  referred  to  in 
the  paper].  To  the  objection  that  the  third  anterior  tyne  may 
have  been  an  accident,  it  may  be  answered,  that  it  is  to  be  found 
in  none  of  the  endless  varieties  of  form  assumed  by  the  antlers 
of  the  fallow-deer,  and  that  it  is  presented  also  by  a  far  more 
ancient  cervine  species  from  the  Crag  of  Norwich." 

Cariacus  Lewisii  and  C.  macrotus. — These  have  been  sepa- 
rated by  Dr.  Gray  from  Cariacus  to  form  a  distinct  group, 
Eucervus. 

CETACEA  [E.  C.  vol.  i.  cols.  869—915].  In  the  original 
article  the  general  classificatory  arrangement,  as  well  as  many 
of  the  details,  were  derived  from  Dr.  Gray's  catalogue  of  the 
cetaceans  in  the  British  Museum  published  in  1850.  In  1866  a 
new  edition  of  that  work  appeared  in  which  were  embodied  all 
the  improvements  in  classification  suggested  by  the  facts  dili- 
gently collected  by  the  author  during  the  previous  sixteen  years. 
Portions  of  these  researches,  however,  had  already  been  printed 
in  the  'Proceedings  of  the  Zoological  Society  for  1864  and  1865.' 
The  principal  paper  in  the  earlier  '  Proceedings '  was  devoted  to 
a  description  of  the  cetaceans  which  have  been  recorded  from  the 
seas  surrounding  the  British  Isles.  A  few  of  the  species  noticed 
are  from  foreign  regions,  but  why  they  occur  in  a  paper  profess- 
ing to  be  on  British  cetacea  does  not  appear,  unless  it  be  to  show 
the  distribution  of  the  nearest  allied  foreign  species.  The  author 
has  personally  examined  nearly  all  the  British  species,  and  on 
this  account  alone  his  descriptions  and  list  of  synonyms  would 
be  especially  valuable.  He  has  carefully  compared  the  homolo- 
gous bones  of  each  species.  He  finds  that  no  bone  is  exactly 
alike  in  any  two  genera ;  that  although  the  difference  is  very 
slight  in  some  cases,  so  slight  as  to  be  inexpressible  in  words, 
yet  they  are  permanent  and  characteristic.  In  some  species, 
more  especially  those  of  the  genera  Mecjaptera,  or  Physalus,  the 
bones  present  "  a  certain  amount  of  variation  in  minor  particu- 
lars, yet  almost  every  bone  of  each  species  has  a  character  of  its 
own,  so  that  a  person  conversant  with  the  subject  and  fresh 
from  the  study  and  comparison,  can  say  at  once  to  which  genus 
or  species  any  bone  that  might  be  shown  to  him  belongs,  even 
if  it  were  only  a  phalange  or  rib."  Impressed  with  this  belief, 
he  uses  the  characters  of  the  osseous  system  largely  in  his  spe- 
cific descriptions  ;  but  as  it  would  be  impracticable  to  describe 
every  bone,  he  selects  a  few  parts  only,  such  as  the  head  of  the 
first  and  second  ribs,  the  cervical  vertebra;,  and  the  tympanic 
bones,  as  being  the  most  distinctive.  We  especially  refer  to  this 
important  feature  of  the  paper  because  the  palaBontologist  can 
only  classify  by  means  of  the  characters  presented  by  the  hard 
parts,  and  because  it  is  very  desirable  that  the  results  obtained 
by  him  should  be  comparable  with  those  of  the  onto-zoologist. 
This  can  only  be  done  when  the  latter  attaches  equal  importance 
to  the  hard  and  soft  parts  as  aids  in  specific  distinction,  and  this 
is  the  case  with  veiy  few  zoological  classifiers.  There  is,  how- 
ever, another  important  feature  wanted,  not  only  in  cetaceans, 
but  vertebrates  generally.  It  is  that  the  bearing  which  the 
variations  in  the  hard  parts  have  upon  the  functions  and  forms 
of  the  organs  should  be  ascertained  and  taken  into  account. 

The  British  seas  seem  to  abound  in  these  huge  mammals,  but 
the  superiority  of  this  area  over  that  of  closely  contiguous  areas 
is  probably  apparent  only  owing  to  the  more  active  study  of 
them  by  British  than  by  foreign  observers.  The  older  authors, 
such  as  Fleming,  Turton,  J enyns,  and  Bell,  only  knew  of  from 
14  to  18  species  when  they  wrote  their  accounts  of  the  British 
fauna,  but  in  Dr.  Gray's  paper  the  number  is  raised  to  30,  and 
two  more  have  since  been  added  ;  so  that  the  total  is  32.  In 
Schlegel's  'Fauna  of  Holland'  (1862),  10  species  are  enumerated 
as  occurring  on  Dutch  coasts,  while  Nilsson  enumerates  16  Scan- 
dinavian species  in  his  '  Skandinavisk  Fauna '  (1847).    The  fol- 
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lowing  table  is  a  list  of  the  British  species,  distinguishing  those 
of  Scandinavia  by  S,  and  those  of  Holland  by  H.  : — 

Balxna  mysticetus.    S.  H. 
Megaptera  longimana.  S. 
Physalus  antiquorum.  S. 
P.  Duguidii. 
P.  Sibbaldii. 
Benedenia  Knoxii. 
Sibbaldus  latioeps. 
S.  borealis. 

Bala?noptera  rostrata.  S. 
Eschrichtius  robustus. 
Catodon  macrocepkalus.  H. 
Physeter  tursio. 
Steno  rostratus.  H. 
Delphinus  delphis.    S.  H. 
D.  Euphrosyne.  S. 
D.  tursio.    S.  H. 
Lagenorhynehus  leucopkurus.  S. 
L.  albirostris.  S. 
L.  acutus. 

Hyperodon  Butzkopf.    S.  H. 

Lagenocetus  latifrons. 

Ziphius  sowerbiensis.  H. 

Globiocephalus  Svineval.    S.  H. 

G.  affinis. 

G.  inerassatus. 

Orca  gladiator.    S.  H. 

0.  cfassidens. 

Grampus  Cuvieri. 

Phocrena  communis.    S.  H. 

P.  spiniferum. 

Beluga  catodon.  S. 

Monoceros  monodon.  S. 

The  new  arrangement  of  Dr.  Gray,  an  outline  of  which  is  sub- 
joined, principally  differs  from  that  given  in  E.  C.  vol.  i.  cols. 
871 — 874,  in  a  wider  classificatory  value  being  given  to  the  same 
group  of  characters,  so  that  what  was  called  a  genus  is  in  many 
cases  raised  to  the  rank  of  a  family,  and  in  some  cases  a  family 
has  become  a  section  embracing  two  or  more  families.  Illustra- 
tions will  be  given  in  the  sequel. 

Sub -Order  CETE. 

This  has  the  same  characters  and  value  as  before. 

Section  1.  Mysticete. 

Palate  furnished  with  transverse  fringed  horny  plates  of 
baleen  or  whalebone.  Teeth,  none  in  adults.  Head,  large,  de- 
pressed. Nostrils  separate,  longitudinal.  Gullet  very  con- 
tracted. Tympanic  bones  large.  Lachrymal  bone,  none.  Food, 
mollusca  and  fish.  This  is  equal  to  the  family  Balmnidm,  E.  C. 
vol.  i.  col.  872. 

The  genera  present  an  interesting  gradation  in  the  width  of 
the  skulls,  and  if  arranged  by  this  character  alone  would  stand 
thus,  the  first-mentioned  having  the  widest.  Sibbaldus,  Balce- 
noptera,  Rorqualus,  Megaptera,  Physalus,  Eubalmna,  and  Balmna. 

Family  1.    BAiuENiDiE  (= genus  Balmna,  E.  C.  vol.  i.  col.  872). 

Dorsal  fin,  none  ;  belly  smooth ;  baleen  elongate,  slender.  Ver- 
tebrae of  neck,  anchylosed.  Pectoral  fin  broad,  truncated  at  the 
end.  Tympanic  bone  rhombic.  Maxillary  bones  narrow,  linear, 
rounded.  Lower  jaw  with  only  a  rudimentary  ramus.  Scapula 
higher  than  wide,  with  a  distinct  coracoid  process. 

Genus  1.  Balmna.  Type,  B.  mysticetus. — Skull  high  and  con- 
tracted behind  ;  the  frontal  very  narrow,  marginal,  directed 
backwards ;  tympanic  bone  rhombic,  large ;  orbits,  small. 
Baleen,  tough,  flexible  ;  enamel,  thick  ;  internal  fibres  few,  very 
slender,  forming  a  beautiful  thin  flaccid  fringe  ;  cervical  and  the 
first  dorsal  vertebrae  united  by  their  bodies.  Blade  bone  much 
higher  than  broad,  with  a  broad  acromion.  Pelvis  formed  of 
three  bones.  Head  about  one-third  of  the  entire  length.  The 
frontal  bone  short,  broad  and  band-like,  obliquely  truncated  over 
the  orbit.  The  upper  maxillary  bone  and  intermaxillaries  are 
very  narrow,  linear.  The  nasal  rather  large.  The  lower  jaw  is 
thick  and  rounded  with  scarcely  any  ramus  near  the  base.  The 
pectoral  fin  moderate,  with  five  short  unequal  fingers,  and  a  short 
spur  on  the  inner  side  at  the  base  of  the  first  finger ;  the  middle 
finger  longest,  then  the  second,  then  the  first  ;  the  outer  or  little 
finger  very  short  and  rudimentary.  The  first  five  cervical  ver- 
tebrae are  anchylosed  ;  the  sixth  free,  with  rudimentary  inferior 
lateral  processes ;  the  seventh  without  any  inferior  process. 
The  blade-bone,  with  three  nearly  equal  sides  and  a  small  ante- 
rior coracoid  process.  The  lateral  process  of  the  atlas  conical 
on  the  upper  part  of  the  sides. 


B.  mysticetus  inhabits  the  North  Sea  ;  and  specimens  have 
been  seen  off  Peterhead,  Tynemouth,  and  the  coast  of  Zetland. 
In  1860  some  of  its  cervical  vertebrae  were  dredged  off  Brid- 
port,  so  that  possibly  it  may  have  formerly  extended  south  of  its 
present  limits. 

Genus  2.  Eubalmna.  Type,  Balmna  australis  of  E.  C.  vol.  i. 
cols.  872,  899. — Skull  broad  and  depressed  behind.  The  frontal 
bones  broad,  band-like,  transverse.  Tympanic  bones  rhombic, 
large.  Baleen  thick,  rather  brittle  ;  enamel  thin  ;  internal  fibres 
numerous,  thick,  rather  intertwined,  forming  a  thick  rigid 
fringe.  Cervical  vertebrae  all  united  by  the  neural  apophyses 
into  a  single  crest.  Lateral  process  of  the  atlas  rather  broad, 
rounded,  shorter  below.  Ribs,  15  on  each  side,  the  last  four 
pairs  not  reaching  the  sternum.  Blade-bone  flat,  higher  than 
broad,  with  a  single  prominent  acromion.  Arm  bone  stout. 
Fingers  five,  short,  the  middle  longest. 

There  is  no  British  representative. 

Genus  3.  Gaperea.  Type,  Balmna  antarctica,  E.  0.  vol.  i.  cols. 
872,  899,  900. 

Not  represented  in  British  seas. 

Family  2.  Baivenopterim:. 

Dorsal  fin  distinct.  Belly  plaited.  Baleen  short  and  broad. 
Maxillary  bones  broad,  expanded,  sharp  edged.  Pectoral  fin 
lanceolate.  Vertebras  of  neck  free  ;  first  and  second  rarely 
anchylosed.  Tympanic  bone  oblong,  ovate.  Frontal  bone  flat, 
expanded,  broad  over  the  orbit ;  orbit  large.  Scapula  broader 
than  high,  with  or  without  a  coracoid.  This  family  is  divided 
into  two  sections. 

I.  Megapterina.  Dorsal  fin  low,  broad.  Pectoral  fin  elongate 
with  four  long  fingers.  Blade-bone  broader  than  high,  with 
only  a  small  or  no  coracoid  process.  Cervical  vertebrae  often 
anchylosed.  Frontal  bone  broad,  narrowed  at  the  orbital  end  ; 
orbit  moderate.  Neural  arch  high,  subcircular.  This  group  is 
equivalent  to  the  genus  Megaptera  of  E.  C.  vol.  i.  col.  872. 

Genus  1.  Megaptera.  Type,  M.  longimana  of  E.  C.  vol.  i. 
col.  872.  Pectoral  fin  elongate,  about  one-fifth  of  the  entire 
length  of  the  animal.  Dorsal  fin  low,  truncate.  Second  cervical 
vertebrae  with  two  short  truncated  lateral  processes.  First  rib 
simple  headed,  without  internal  process.  The  upper  maxillary 
bone  is  rather  broad  with  a  convex  outer  margin  ;  the  inter- 
maxillaries are  moderately  broad ;  the  nasal  very  small.  The 
frontal  bone  is  broad,  much  and  gradually  narrowed,  and  con- 
tracted over  the  orbit.  The  lower  jaw  slender,  subcylindrical, 
with  a  compound  ridge-like  ramus  near  the  base.  The  atlas 
with  an  oblong  body,  and  with  a  large  and  short  broad  lateral 
process  from  the  upper  part  of  each  side.  The  upper  and  lower 
lateral  processes  of  the  second  cervical  vertebrae  very  thick, 
short,  blunt,  and  separated  at  the  ends ;  of  the  other  cervical 
vertebrae  slender,  more  elongate,  separate.  Neural  arch  of  the 
cervical  vertebrae  strong,  high,  with  a  large  subcircular  cavity 
for  the  spinal  marrow.  The  bodies  of  the  cervical  vertebrae 
oblong,  roundish,  or  subquadrangular,  rather  wider  than  high. 
The  scapula  short  and  broad,  without  any,  or  a  very  small, 
coracoid  process.  The  arm  bone  long  ;  wrist  with  a  broad  flat 
spur  ;  the  fingers,  four,  elongate,  very  unequal  in  length,  the 
third  longest,  the  second  rather  shorter,  the  fourth  much  shorter, 
and  the  first  shortest ;  the  longest  is  formed  of  eight  joints. 
The  front  ribs  thick,  oblong,  compressed  without  any  swelling 
or  compressed  dilated  part  near  the  condyle. 

Sub-genus  1.  Megaptera.  Type,  M.  longimana. — Blade-bone 
without  any  coracoid  process  ;  the  body  of  the  cervical  vertebrae 
oblong,  subcircular.  A  young  female  of  M.  longimana  was  taken 
in  the  estuary  of  the  Dee  in  1863. 

Sub-genus  2.  Poescopia  (Type,  Megaptera  Poescop  of  E.  C. 
vol.  i.  cols.  872,  900),  is  the  name  given  to  a  sub-genus  in  which 
the  blade-bone  has  a  small  coracoid  process,  and  in  which  the 
body  of  the  cervical  vertebrae  is  nearly  square  with  the  angles 
rounded.  This  sub-genus  is  confined  to  the  seas  of  the  southern 
hemisphere. 

II.  Physalina.  Dorsal  fin  erect,  compressed,  falcate.  Pec- 
toral fin  moderate,  about  one-eighth  of  the  entire  length  of  the 
animal ;  fingers  short,  phalanges  few  ;  scapula  broad,  with  a 
long  coracoid  process  ;  the  neural  arch  broad,  low,  much  broader 
than  high. 

a.  The  dorsal  fin,  about  two-thirds  the  entire  length  from  the 
snout ;  cervical  vertebrae  free. 

Genus  2.  Benedenia.  Type,  B.  Knoxii = Physalus  (Rorqualus) 
boops,  E.  C.  vol.  i.  cols.  872,  900. — Second  cervical  vertebrae  with 
two  short  truncated  lateral  processes  ;  first  rib  simple  headed, 
with  a  compressed  internal  process.    Pectoral  fins  moderate ; 
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dorsal  fin  falcate  ;  skull  rather  broad ;  maxillae  broad,  with 
nearly  straight  outer  margins.  The  second  cervical  vertebrae 
with  two  separate,  broad,  strong,  nearly  equal-sized  lateral  pro- 
cesses which  are  rather  expanded  and  truncated  at  the  top  (as  in 
Megaptera).  The  third,  fourth,  fifth,  and  sixth  cervical  vertebrae 
with  elongated  slender  upper  and  lower  lateral  processes,  which 
are  attenuated  and  separated  at  the  ends  (not  forming  rings). 
The  bodies  of  the  cervical  vertebrae  oblong,  transverse  ;  the 
canal  of  the  neural  arch  low,  oblong,  transverse,  much  wider 
than  high.  The  scapula  short,  broad,  with  a  strong,  well  marked 
coracoid  process.  Vertebrae  60.  Ribs  15,  all  simple  ;  the  front 
ones  compressed  and  dilated  at  the  end  ;  the  first  with  a  broad 
rounded  lobe  on  the  inner  side  ;  the  second  with  an  elongate, 
slender,  rounded,  internal  process.  This  has  been  found  once 
only  on  British  shores,  as  has  already  been  mentioned  in  E.  G. ; 
but  it  has  probably  been  met  with  also  on  the  coasts  of  France 
and  Spain. 

Genus  3.  Physalus.  Type,  P.  antiquorum  of  E.  C.  vol.  i.  cols. 
872,*  900. — Pectoral  fin  moderate.  Dorsal  fin  falcate,  three- 
fourths  the  entire  length  from  nose.  Cervical  vertebrae  all 
free;  the  second  with  a  broad  expanded  lateral  process  with  a 
large  hole  in  the  upper  part  of  its  base.  Tympanic  bone  oblong, 
elongate.  Vertebra}  54—64.  First  ribs  simple,  compressed,  not 
divided,  with  a  compressed  internal  process  near  the  condyle. 
The  upper  maxillary  bone  is  rather  broad,  gradually  tapering, 
with  a  straight  outer  edge ;  the  intermaxillaries  are  moderate, 
and  the  nasal  very  small.  The  frontal  bone  is  broad  and  short, 
suddenly  narrowed  on  the  outer  side,  and  truncated  over  the 
orbit.  The  lower  jaw  slender,  arched,  with  a  distinct  elevated 
ramus  near  the  base.  The  atlas  with  a  subcircular  body ;  the 
lateral  processes  cylindrical  and  near  the  middle  of  the  side. 
The  cervical  vertebrae  posterior  to  the  second  have  two  lateral 
processes  which  are  often  united  at  the  end  into  a  more  or  less 
broad  ring.  The  body  of  the  cervical  vertebrae  is  oblong,  trans- 
verse, broader  than  high.  The  neural  arch  is  long,  with  an 
oblong,  transverse  canal  for  the  spinal  marrow,  which  is  much 
broader  than  high.  The  scapula  high,  with  a  broad  coracoid 
process  near  the  joint. 

*  The  upper  and  lower  lateral  processes  of  the  third,  fourth, 
fifth,  and  sixth  cervical  vertebrae  elongate,  united,  forming  a 
ring  ;  the  body  of  the  cervical  vertebrae  oblong,  transverse,  much 
wider  than  high  ;  the  upper  and  lower  edge  nearly  straight ;  the 
lateral  process  of  the  second  cervical  elongated. 

P.  antiquorum.  Several  specimens  of  this  species  have  been 
found  on  British  shores,  as  noticed  in  E.  C.  vol.  i.  col.  900. 
From  the  account  there  given  it  would  seem  that  two  specimens 
have  been  taken  off  North  Berwick.  The  two  references  apply 
to  the  same  animal  which  was  captured  in  1831.  The  skeleton 
there  said  to  be  in  the  Edinburgh  Botanic  Gardens  has  since  been 
transferred  to  the  Zoological  Gardens  of  that  city,  where  we  believe 
it  is  still  to  be  seen.  Other  examples  have  been  more  recently 
taken.  In  May,  1859,  an  adult  male  was  caught  in  the  Hope 
Reach  of  the  Thames,  and  its  skeleton  preserved  in  Rosherville 
Gardens.  A  description  of  this  specimen  was  given  by  Dr. 
Murie  in  the  '  Proceedings  of  the  Zoological  Society  for  1865.' 
It  was  60  feet  long.  In  the  same  volume  details  are  given  by 
Mr.  W.  Flower  of  a  large  adult  male  which  was  stranded  in 
Pevensey  Bay,  Sussex,  in  November,  1865.  Its  length  from  the 
tip  of  the  lower  jaw  to  the  end  of  the  tail  was  67  feet,  the  mea- 
surement being  taken  in  a  straight  line.  In  1862  an  indi- 
vidual was  seen  in  the  Frith  of  Forth  near  Burntisland  ;  and 
in  the  following  year  another  was  captured,  and  its  skeleton 
preserved  in  Alexandra  Park  near  Wood  Green.  Several  in- 
stances are  also  on  record  of  the  occurrence  of  this  whale  on  the 
shores  of  France. 

*  *  The  upper  and  lower  lateral  processes  of  the  third,  fourth, 
fifth,  and  sixth  cervical  vertebrae  elongate,  slender,  free  at  the 
ends  ;  the  upper  one  bent  down ;  the  lateral  process  of  the 
second  cervical  large,  truncated.  Body  of  the  cervical  vertebrae 
oblong,  ovate,  not  much  broader  than  high  ;  the  upper  edge 
concave  ;  the  lower  very  slightly  convex. 

P.  Duguiclii.  It  inhabits  the  seas  in  the  neighbourhood  of  the 
Orkney  isles.  A  long  account  of  the  species  is  given  by  Heddle 
in  the  '  Proceedings  of  the  Zoological  Society  for  1856.' 

*  *  *  The  upper  and  lower  lateral  processes  of  the  third, 
fourth,  and  fifth  cervical  vertebrae  short,  strong,  separate,  directed 
laterally,  the  lateral  process  of  the  second  cervical  short,  truncated. 

P.  Sibbaldii.  It  occurs  in  the  North  Sea,  and  enters  the 
mouths  of  the  larger  rivers,  such  as  the  Humber. 

Genus  4.  Sibbaldus  (or  Sibbaldius,  as  Mr.  Flower  proposes  to 
call  it).    Type,  Balamoptera  laticeps  (Gray). — The  pectoral  fins 


moderate.  The  second  cervical  vertebra?  with  a  broad  elongated 
process  perforated  at  the  base.  The  front  ribs  double-headed. 
Pectoral  fin  one-eighth  the  entire  length,  and  the  dorsal  fin 
nearly  three-fourths  the  entire  length  from  the  nose.  Skull  very 
broad,  maxillary  bones  very  broad,  gradually  tapering  with 
nearly  straight  outer  edges.  The  intermaxillaries  moderate, 
linear.  The  frontal  bones  broad,  band-like,  with  a  wide  sinuous 
edge  over  the  orbits.  Nasal  bone  small.  The  lower  jaw  slightly 
arched,  compressed,  with  a  conical  ramus  near  the  condyle.  The 
lateral  process  of  the  second  cervical  vertebrae  expanded,  with  a 
basal  perforation.  Tympanic  bone  oblong,  ventricose.  The 
scapula  broad,  with  a  large,  well-developed  coracoid  process  in 
front.  The  hand  with  four  rather  short  fingers,  the  second  and 
third  equal  and  longest,  the  inner  and  fourth  rather  shorter  than 
the  first.  Vertebrae  54.  Ribs  13  or  14.  The  first  rib  slender, 
with  a  process  on  the  side  near  the  condyle,  as  if  the  rib  was 
divided  into  two  somewhat  similar  lobes  above  so  as  to  be  double 
headed;  according  to  Dubar  it  is  articulated  to  the  first  and 
second  dorsal  vertebrae. 

S.  laticeps.  This  inhabits  the  North  Sea,  but  the  specimens 
hitherto  recorded  appear  to  have  been  met  with  only  off  the  coast 
of  Holland  and  North  Germany  ;  species  very  similar  to  this  have 
been  obtained  off  the  coast  of  Java.  Mr.  Flower  compared  its 
bones  with  undoubted  individuals  of  S.  laticeps  from  the  North 
Sea,  and  could  detect  no  specific  distinction  between  them.  As, 
however,  the  two  areas  are  so  widely  separated,  and  the  general 
feeling  amongst  zoologists  is  that  every  species  of  whale  is 
restricted  to  comparatively  narrow  limits,  Mr.  Flower  proposes 
to  consider  it  a  new  species,  and  names  it  S.  Schlegelii. 

S.  borealis.  In  1827  a  dead  whale  assigned  to  this  species  was 
found  floating  in  the  North  Sea,  between  England  and  Belgium. 
It  was  towed  into  Ostend,  and  hence  acquired  its  name  of  the  Great 
Ostend  Whale.  Its  skeleton  was  subsequently  exhibited  at  Charing 
Cross  in  London,  and  afterwards  transported  to  the  United  States. 
Dr.  Gray  says  it  was  102  feet  long,  while  Mr.  Flower  says  it  was  87 
feet.  In  1840  a  female,  probably  a  young  one,  of  this  species,  was 
stranded  at  Charmouth,  Dorsetshire.    Its  length  was  41  feet. 

This  section  of  Physalina  corresponds  to  the  genus  Physalus  of 
E.  C.  vol.  i.  cols.  872,  900. 

b.  Dorsal  fin  two-thirds  of  the  total  length  from  the  nose  ; 
cervical  vertebrae  sometimes  united. 

Genus  5.  Balcenoptera.  Type,  B.  rostrata. — Pectoral  fin  mo- 
derate, dorsal  fin  falcate,  vertebrae  50,  the  last  being  very  small  ; 
the  first  pair  of  ribs  undivided  near  the  condyle  ;  the  lateral 
process  of  the  second  cervical  vertebra  elongate,  pierced  at  the 
base;  of  the  third,  fourth  and  fifth  cervical  elongate,  slender, 
separate ;  the  lower  with  an  angular  bend  below ;  the  front  ribs 
simple,  thick,  with  only  a  slight  swelling  on  the  inner  edge  near 
the  condyle ;  tympanic  bones  obovate,  short,  ventricose ;  the 
lateral  process  of  the  second  cervical  vertebrae  expanded,  broad, 
with  a  large  ovate  perforation  in  the  middle  of  its  base,  the  upper 
and  lower  margin  being  broad  and  of  nearly  equal  width,  the 
upper  being  if  anything  rather  the  broader,  and  very  unlike  the 
lateral  process  of  the  same  bone  in  Physalus ;  the  neural  arch  high, 
acute,  with  a  rather  high  subcircular  canal  for  the  spinal  marrow  ; 
the  body  of  the  atlas  oblong,  transverse,  with  a  sub-cylindrical 
lateral  process  produced  from  the  middle  of  the  side. 

B.  rostrata.  This  is  comparatively  frequent  in  the  British 
seas  or  in  the  mouths  of  the  larger  rivers  which  flow  into  them. 
The  specimen  taken  at  Deptford  (mentioned  in  E.  C.  vol.  i.  col. 
900)  is  probably  the  same  as  that  whose  skeleton  is  now  in  the 
museum  of  the  College  of  Surgeons ;  in  1842  another  was 
captured  in  the  same  locality,  the  skeleton  of  which  is  now  in 
the  British  Museum.  In  1834  the  species  was  seen  in  the  Frith 
of  Forth";  and  in  1860  a  male  24^  feet  long  was  stranded  at 
Cromer  on  the  Norfolk  coast,  and  its  skeleton  transferred  to  the 
museum  of  the  College  of  Surgeons.  A  description  of  the 
Cromer  specimen  was  given  by  Mr.  Flower  in  the  '  Proceedings 
of  the  Zoological  Society  for  1864.'  In  1858  a  specimen  was 
captured  off  the  coast  of  Northumberland,  and  its  measurement 
recorded  by  Messrs.  Mennell  and  Perkins  in  the  '  Transactions 
of  the  Tyneside  Naturalists'  Field  Club  for  1864.' 

Genus  6.  Eschrichtius.  This  was  first  adopted  by  Dr.  Gray  as 
a  sub-genus,  embracing  such  forms  as  the  Balcenoptera  robusta  of 
Lilljeborg.  In  1865  he  raised  it  to  the  rank  of  a  genus,  and  thus 
defined  it : — 

"  The  external  form  and  size  of  the  pectoral  fin,  and  the  position 
and  form  of  the  dorsal  fin  unknown ;  lower  jaw  with  a  very  low 
strongly  developed  coronoid  process  ;  vertebrae  60 ;  ribs,  15  pairs ; 
the  cervical  vertebrae  free,  tfie  body  small,  thick,  suborbicular, 
quadrangular,  rather  wider  than  high  ;  lateral  processes  of  the 
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third  to  the  seventh  vertebrae  not  forming  a  ring  ;  the  canal  of 
the  spinal  marrow  very  broad  as  compared  with  the  width  of  the 
body  of  the  vertebrae,  and  very  high,  subtrigonal,  with  rounded 
angles;  the  second  cervical  not  known;  blade  bone  with  a  dis- 
tinct acromion  and  coracoid  process ;  arm  bones  broad,  not  longer 
than  the  humerus  ;  phalange  half  as  long  again  as  broad ;  the 
breast  bone  trigonal,  rather  longer  than  wide ;  front  part  broad, 
arched  out  in  front,  broadly  truncated  at  the  sides ;  the  hinder 
part  at  first  suddenly  tapering  for  half  its  length,  and  then  gra- 
dually tapering  to  a  point  behind."  The  only  evidence  of  this 
being  British  is  a  single  cervical  vertebra  which  was  washed 
ashore  at  Babbacombe  Bay,  Devonshire.  Dr.  Gray  says  it 
belongs  to  E.  robustus. 

Section  II.  Denticete. 

Teeth  in  one  or  both  jaws,  rarely  deciduous  ;  palate  lined  with 
a  hard  membrane,  without  any  baleen ;  gullet  large  ;  head  more 
or  less  depressed;  tympanic  bones  small;  lachrymal  bones 
distinct. 

Division  L — Nostrils  longitudinal,  parallel,  or  diverging, 
covered  with  a  valve,  one  often  larger  and  more  developed 
than  the  other  ;  pectoral  fin  broad,  truncate. 

Family  3.  CatodontiDjE. 

Head  large,  subcylindrical,  blunt ;  lower  jaw  narrow ;  teeth 
large  in  the  lower  jaw  only,  fitting  into  pits  in  the  gums  of  the 
upper  one ;  nostrils  separate,  one  often  abortive ;  the  hinder  edge 
of  the  maxillary  elevated,  forming  a  concavity  on  the  forehead 
of  the  skull ;  pectoral  fin  broad  and  truncated. 

*  Head  compressed,  truncated ;  nostril  in  front  of  the  trun- 
cated head ;  dorsal  trunk  rounded. 

Genus  1.  Gatodon.  Head  very  large,  one-third  of  the  entire 
length  of  the  animal. 

C.  rnacrocephalus.  In  addition  to  the  several  instances  of  its 
having  been  stranded  on  the  British  coasts,  recorded  in  E.  C. 
vol.  i.  col.  903,  may  be  mentioned  the  occurrence  of  a  specimen 
near  Thirso  in  186*3,  the  skeleton  of  which  is  now  in  the  British 
Museum. 

"**  Head  depressed,  rounded  in  front ;  nostrils  in  the  forehead ; 
dorsal  fin  falcate. 

Genus  2.  Physeter.  Head  very  large,  one-third  of  the  entire 
length  of  the  animal,  rounded,  convex  above;  teeth  conical  com- 
pressed ;  skull  elongate. 

P.  tursio.  This  species  has  been  seen  on  all  parts  of  the 
coast  of  Britain,  but  is  much  more  abundant  in  the  north  than 
in  the  south,  being  frequent  about  the  north  of  Scotland  in 
summer,  and  rare  olf  the  south  coast  of  England  and  the  shores 
of  Ireland. 

Division  II. — Nostrils  united  into  a  single  transverse  or 
crescent-shaped  blower;  head  moderate,  more  or  less  beaked; 
teeth  in  both  jaws,  one  or  both  sets  being  often  deciduous;  the 
pectoral  fin  lanceolate,  tapering. 

Family  4.  Delphinidje. 

Head  more  or  less  beaked,  smooth;  teeth  simple,  cylindrical, 
conical,  smooth;  back  rounded;  dorsal  fin  distinct,  falcated, 
rarely  wanting. 

A.  Head  more  or  less  beaked;  beak  of  the  head  as  long  or 
longer  than  the  brain  cavity;  bottle-nose.  In  his  earlier 
arrangment,  Dr.  Gray  made  this  the  second  division  of  what  he 
then  called  Delphinina,  as  give*n  in  E.  C.  vol.  i.  col.  904. 

a.  Pectoral  fin  moderate,  lanceolate,  far  apart  on  the  sides  of 
the  chest ;  teeth  in  both  the  jaws  permanent.  Delphinina. 

Genus  1.  Steno.    Definition  as  in  E.  C.  vol.  i.  col.  904. 

Genus  2.  Delphinus.    Definition  as  in  E.  C.  vol.  i.  col.  904. 

a.  Delphinus.  Head  with  long  beak ;  nose  of  skull  slender, 
rather  depressed,  especially  in  front,  much  longer  than  the  brain 
cavity ;  teeth  from  40  to  60  above  and  below,  but  by  a  misprint 
in  E.  C.  vol.  i.  col.  909,  the  number  is  said  to  be  100  in  each 
jaw. 

*  Skull  rounded,  triangle  just  to  the  tooth  line ;  palate  with 
deep  groove  on  each  side,  and  a  high  central  ridge  behind.  Del- 
phis. 

D.  delphis.  It  ranges  from  Greenland  to  the  south  of  Eng- 
land, and  appears  on  the  Cornish  coast  along  with  the  shoals 
of  pilchards  and  mackerel. 

**  Skull  flattened  behind ;  triangle  to  the  tooth  line ;  palate 
flat,  not  grooved  on  the  side.  Clymene. 

D.  Euphrosyne.  This  has  been  met  with  on  the  coast  of 
England. 


b.  Tursio.  Beak  short;  nose  of  skull  thick,  conical  convex 
above,  half  as  long  as  the  brain  cavity. 

D.  tursio.  Banges  from  the  Mediterranean  to  the  North  Sea, 
and  has  been  recorded  from  the  coasts  of  France,  Belgium,  Hol- 
land, Scandinavia,  and  Great  Britain. 

Genus  3.  Lagenorhynchus.  Definition  as  in  E.  C.  vol.  i. 
col.  904. 

*  Beak  short ;  beak  of  skull  only  as  long  as  the  brain  cavity ; 
teeth  nearly  to  the  notch. 

L.  leucopleurus.  A  shoal  was  captured  in  the  Orkney  Islands 
in  1864. 

**  Beak  moderate ;  beak  of  skull  only  as  long  as  the  brain 
cavity ;  teeth  not  quite  to  the  notch  in  the  beak. 

L.  albirostris.  A  specimen  occurred  off  Cromer,  Norfolk,  in 
1866. 

***  Beak  moderate ;  beak  of  the  skull  longer  than  the  length 
of  the  brain  cavity  ;  teeth  not  reaching  the  notch. 

L.  acutus.    It  has  ranged  as  far  north  as  the  Orkneys. 

b.  Pectoral  fins  small,  low  down,  and  rather  close  together  on 
the  middle  of  the  chest;  upper  jaw  toothless,  lower  with  few 
teeth,  sometimes  deciduous. 

*  Hyperodontina.  Maxillary  bones  elevated  into  a  crest  on  the 
sides  behind ;  teeth  two  or  four,  anterior  conical ;  eyes  close  to 
the  gap. 

Genus  4.  Hyperodon.  Forehead  convex ;  gaps  short,  only  as  long 
as  the  short  beak ;  the  eyes  near,  and  the  ears  i'ar  behind  the  gap ; 
the  crest  of  the  maxillary  bone  thin  and  wide  apart  above ;  the 
beak  of  the  skull  descending  downwards ;  the  hinder  edge  of  the 
skull  as  high  as  the  crest ;  lower  jaw  rather  curved  ;  blade  bone 
triangular,  with  a  long  acromion  and  a  posterior  marginal  pro- 
minence ;  the  bone  of  the  arm  short,  fingers  short ;  the  opening 
of  the  blower  is  transverse,  linear,  slightly  convex  forward  in 
the  middle,  and  slightly  bent  back  at  the  ends. 

H.  Butzhopf.  This  species  is  one  of  the  commonest  of  the 
British  cetaceans.  It  has  been  taken  at  Whitstable,  in  the  moutli 
of  the  Dee,  Belfast  Lough,  and  the  Frith  of  Forth.  Formerly 
Dr.  Gray  believed  there  were  several  British  species  of  Hyperodon, 
but  he  now  thinks  they  may  all  be  reduced  to  one. 

Genus  5.  Lagenocetus.  The  crests  of  the  maxillary  bones  very 
thick  and  close  together,  especially  above,  where  they  are  flat 
topped ;  the  beak  of  the  skull  horizontal ;  the  hinder  edge  of  the 
skull  lower  than  the  toj>  of  the  crest ;  lower  jaw  straight. 

L.  latifrons.  Inhabits  the  British  seas.  Specimens  have  been 
obtained  at  Moreton  Bay,  the  Orkneys,  and  in  the  Frith  of 
Forth.  This  is  the  same  as  the  whale  mentioned  in  E.  C.  vol.  i. 
col.  904,  as  Hyperoodon  latifrons. 

**  Ziphiina.  Maxillary  bones  simple ;  teeth  on  the  sides  of 
the  lower  jaw,  compressed. 

Genus  6.  Ziphius.  Lower  jaw  gradually  tapering;  teeth  on 
the  sides  of  the  jaw  of  the  males  large,  compressed  ;  and  females 
small,  conical ;  tympanic  bones  large,  very  thick,  free  edge  open 
and  much  twisted. 

Z.  Sowerbiensis. 

Genus  7.  Aliama.  Head  conical,  tapering;  upper  jaw  tooth- 
less; the  lower  jaw  rather  the  largest,  bent  up  at  the  top,  with 
two  large  conical  teeth  in  front,  and  sometimes  a  few  smaller 
on  the  side  just  behind  them. 

A.  Desmarestii.  It  is  a  Mediterranean  species,  and  the  same 
as  those  called  Hyperoodon  doumetii,  and  H.  Desmarestii  in  E.  C. 
vol.  i.  cols.  872,  904. 

B.  Head  rounded  in  front,  not  beaked;  beak  of  the  skull 
nearly  as  long  as  the  brain  cavity. 

a.  Globiocephalina.  Pectoral  fins  falcate,  elongate,  low  down, 
near  together  on  the  chest ;  head  very  swollen,  intermaxillary 
bones  very  wide,  covering  the  maxilla  above ;  teeth  conical ;  side 
of  maxilla  expanded  horizontally. 

Genus  8.  Globiocephalus. 

*  Palate  of  skin  flat  or  rather  concave  in  the  middle.  Globio- 
cephalus. 

G.  Svineval. 

G.  ajjinis.  Inhabits  the  North  Sea,  but  is  not  known  as  a 
member  of  the  present  British  fauna,  although  it  has  been  found 
as  a  fossil. 

**  Palate  convex ;  shelving  on  the  sides.  Spiharocephalus. 

G.  incrassatus.  Habitat,  British  Channel,  Bridport,  Dorset- 
shire. A  skull  obtained  from  this  place  in  1853  is  now  in  the 
British  Museum. 

b.  Phoccenina.  Pectoral  fin  ovate,  wide  apart,  lateral ;  inter- 
maxillary bones  moderate. 

f  The  lateral  wing  of  the  maxilla  horizontally  produced  over 
the  orbit ;  dorsal  fin  distinct ;  teeth  conical. 
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Genus  9.  Orca.    Definition  as  in  E.  C.  vol.  i.  col.  904. 

O.  gladiator.    In  1864  a  school  of  ten  entered  the  Parrett. 

0.  crassialens.  Inhabits  the  North  Sea,  but  only  occurs  as  a 
fossil  in  Great  Britain. 

Genus  10.  Grampus.    Definition  as  in  E.  C.  vol.  i.  col.  904. 

G.  Cuvieri.  The  skull  of  the  Isle  of  Wight  specimen  is  in  the 
British  Museum. 

ft  The  lateral  wings  of  the  maxilla  shelving  down  over  the 
orbit. 

*  Teeth  permanent,  compound  sharp  edged. 

Genus  11.  Phoccena.    Definition  as  in  E.  C.  vol.  i.  col.  904. 

P.  communis.  In  1865  the  Zoological  Society  acquired  a  fine 
male  porpoise,  which  was  caught  off  Margate,  and  which  was 
exhibited  in  their  gardens  for  a  few  days.  When  examined  after 
death  the  upper  edge  of  the  dorsal  fin  was  discovered  to  be  sharp, 
hard,  and  serrated,  a  feature  which  is  present  in  a  South  Ameri- 
can porpoise,  but  is  absent  in  the  common  porpoise.  Dr.  Gray 
attaches  high  importance  to  the  character,  and  accordingly  he 
employs  it  as  a  means  of  splitting  up  the  genus  into  three  parts, 
each  of  which  contains  one  species.  What  the  value  of  these 
parts  may  be,  whether  specific  or  subgeneric  he  does  not  inform 
us,  and,  judging  from  his  general  views  of  the  principles  of  clas- 
sification, it  matters  not  what  they  are  called.  His  arrange- 
ment is : — 

a.  Back  in  front  of  the  dorsal  fin,  and  upper  edge  of  the  dorsal 
fin  smooth,  without  tubercles  or  spines.  Dorsal  fin  on  the 
middle  of  the  back.    P.  communis. 

b.  Back  in  front  of  the  dorsal  fin  smooth ;  the  upper  edge  of 
the  dorsal  fin  with  a  single  series  of  oblong  compressed  tubercles 
which  are  more  crowded  near  the  upper  end  of  the  fin.  Dorsal 
fin  in  the  middle  of  the  back.   P.  tuberculifera.    Hab.  Margate. 

c.  Back  in  front  of  the  dorsal  fin  with  a  small  series,  and  upper 
side  of  the  dorsal  fin  with  three  series  of  square  based  compressed 
tubercles  or  spines.  Dorsal  fin  behind  the  middle  of  the  back. 
P.  spinipennis.    Habitat,  Kio  de  la  Plata. 

**  Teeth  early  deciduous,  conical,  dorsal  fin,  none. 
Genus  12.  Beluga.    Teeth  in  both  jaws  early  deciduous. 
B.  catodon. 

Genus  13.  Monodon.    Teeth  very  early  deciduous ;  male  with 
a  projecting  spiral  tusk  in  the  upper  jaw. 
M.  monoceros. 

Of  the  second  sub-order,  or  that  of  Sirenia,  there  may  be  said 
to  be  no  representative  in  the  British  fauna.  A  few  specimens 
of  the  Manatee  have  been  drifted  on  to  the  shores  of  Scotland 
and  France ;  but  these  have  been  either  dead  or  mere  stragglers. 

CHABASITE,  or  CHABAZITE  [E.  C.  vol.  i.  col.  916]. 
This  is  one  of  the  great  group  of  Zeolites,  of  which  it  may  be 
said  that  the  species  and  varieties  differ  from  one  another  by  in- 
considerable modifications  of  a  few  general  properties.  Each 
presents  variations,  sometimes  of  such  an  extent  that  it  merges 
into  the  extreme  varieties  of  other  species.  They  appear  to 
occur  under  similar  lithological  circumstances,  and  to  have  crys- 
tallised out  under  similar  conditions.  Hence  the  details  relating 
to  one  species  frequently  have  a  bearing  upon  the  properties  and 
modes  of  formation  of  several  others. 

Chabasite  occurs  in  crystals  belonging  to  the  rhombohedral 
system.  The  commonest  form  is  a  simple  rhombohedron,  which 
differs  so  little  from  a  cube  that  it  has  been  mistaken  for 
such.  The  angles  at  which  the  principal  faces  meet  are  94°  36' 
(but  it  may  vary  from  this  point  up  to  95°  2'),  and  85°  14' ;  this 
differs  so  little  from  a  right  angle  that  an  unpractised,  eye  would 
not  perceive  the  difference.  As  with  the  primary,  so  it  is  with 
the  secondary  forms,  many  of  which  simulate  or  approach  to  modi- 
fications of  the  cube.  Frequently  the  primary  rhombohedrons 
are  united  two  and  two,  the  crystals  being  blended  together,  and 
arranged  around  the  same  vertical  axis,  but  with  the  lateral  axis 
of  the  one  inclined  in  the  horizontal  plane  at  an  angle  of  60°  to 
those  of  the  other.  This  is  what,  we  believe,  is  meant  by  the 
term  '  attached  crystals '  in  the  original  article.  A  twin  structure 
with  a  composition  face  more  or  less  obliquely  striated  on  either 
side  of  a  median  line  is  a  feature  which  chabasite  shares  with 
most  zeolites ;  moreover,  we  would  notice  that  in  quartz  blended 
twins  are  exceedingly  frequent,  the  pyramidal  combination  faces 
are  obliquely  striated,  and  that  the  primary  rhombohedron  has 
an  angle  of  94°  16',  so  that  it  would  seem  the  silica  is  the  pre- 
dominant ingredient  physically  as  well  as  chemically.  The 
vitreous  lustre  occurs  in  all  the  zeolites,  but  varies  in  its 
degree  of  splendour,  and  in  many  species  the  plane  of  easiest 
cleavage  has  a  pearly  or  silky  lustre.  Pure  chabasite  is  colour- 
less, as  indeed  are  most  of  the  zeolites.  Generally,  how- 
ever, the  crystals  are   more  or   less  tinted,   which  tints 


are  due,  not  to  the  inherent  nature  of  the  species  so  much  as  to 
the  conditions  prevalently  connected  with  them,  such  as  partial 
pseudomorphic  alteration,  &c.  Nevertheless,  some  species  habit- 
ually possess  certain  tints  which  serve  as  distinguishing  marks. 
The  flesh-red  crystals  found  in  Nova  Scotia  are  termed  Acadio- 
lite,  some  specimens  of  which  resemble  Chiastolite  in  having 
the  colouring  matter  arranged  in  a  tesselated  manner.  When 
chabasite  is  treated  with  hydrochloric  acid  the  silica  separates 
out  in  a  gelatinous  condition,  and  in  this  respect  it  agrees  with 
nearly  all  the  zeolites.  Under  the  action  of  the  blowpipe  cha- 
basite, like  all  zeolites,  becomes  opaque  white ;  but  in  many 
other  respects  the  zeolites  differ  much  from  one  another  in  their 
behaviour  when  treated.  Thus  some  intumesce  before  they 
fuse,  like  chabasite  ;  but  others  fuse  without  intumescing,  like 
harmotome.  There  are  also  differences  in  the  facility  with 
which  the  minerals  part  with  or  absorb  their  water  of  crystalliza- 
tion. Several  observations  on  this  point  have  been  published  by 
Damour,  but  it  would  be  desirable  for  some  one  to  conduct  a 
series  of  comparative  experiments  on  the  varying  force  of  the 
chemical  affinity  of  water  in  hydrated  minerals  under  varying 
temperatures,  both  under  the  same  and  under  diverse  conditions. 
Damour  found  that  crystals  of  chabasite  from  Dyrefiord,  Zea- 
land, and  Bubendorfel,  Bohemia,  lost  7'2  of  volatile  matter, 
probably  water  only,  after  an  exposure  for  five  months  in  dried 
air;  and  when  these  crystals  had  been  exposed  to  ordinary  air 
for  a  few  months  they  regained  somewhat  more  than  they  lost. 
When  heated  to  100°  C.  for  one  hour  2 -7 5  per  cent,  of  their 
substance  volatilized ;  on  raising  the  temperature  to  180°  the 
loss  was  14  per  cent ;  at  300°  it  was  19  per  cent. ;  at  a  dull 
red  heat  it  was  21°  per  cent. ;  and  at  a  bright  red  heat  the  loss 
was  22*4  per  cent.,  accompanied  by  intumescence  and  partial 
fusion.  The  higher  temperatures  effected  a  radical  alteration 
in  the  molecular  state  of  the  crystals,  for  those  which  had 
been  heated  to  300°  regained  their  full  amount  of  water  on 
exposure  to  ordinary  air,  while  those  which  had  been  subjected 
to  a  red  heat  were  no  longer  hygroscopic.  The  variety  Phacolite 
lost  7  per  cent,  after  a  seven  months'  exposure  to  dried  air  ;  but 
when  left  in  an  atmosphere  laden  with  moisture  the  loss  was 
made  good,  and  an  excess  of  12-5  per  cent,  in  addition  taken  up. 
The  excess  disappeared  when  the  specimens  were  restored  to 
ordinary  air.  At  100°  C.  the  loss  was  3-7"  per  cent.;  at  210° 
15-7  per  cent.;  at  290°  to  360°  18  per  cent.;  at  a  dull  red  heat 
22-2  per  cent.;  and  at  a  bright  red  22'8  per  cent.,  when  fusion 
took  place.  There  is  no  material  difference  between  the  two 
varieties  of  mineral.  Scolecite  contains  the  same  ingredients  as 
chabasite,  but  in  different  proportions,  the  alumina  and  lime 
being  increased  at  the  expense  of  the  water,  of  which  there  is 
nearly  14  per  cent.  The  crystals  lose  nothing  below  the  boiling 
point  of  water,  or  100°  C.;  at  300°  the  loss  was  5  per  cent,  or 
more  than  a  third  of  all  the  water ;  at  a  dull  heat  the  loss  was 
12  per  cent.,  and  the  hygroscopic  power  was  destroyed;  at  a 
bright  red  heat  the  loss  was  13-9  per  cent.  Chabasite  agrees 
with  scolecite  in  parting  with  all  water  at  a  bright  red  heat,  but 
the  water  is  retained  with  slighter  force  at  the  lower  tempe- 
ratures. Levynite  differs  from  chabasite  in  crystalline  form, 
but  chemically  some  specimens  of  levynite  nearly  agree  with 
some  of  chabasite ;  theoretically  the  alumina  is  more  abundant 
in  levynite  than  in  chabasite,  and  the  increase  in  this  element  is 
at  the  expense  of  the  water.  One  fourth  of  the  water  is  given 
off  in  dried,  but  reacquired  in  ordinary  air.  At  70°  C.  the  water 
begins  to  disappear,  and  at  225°  rather  more  than  half  has 
vanished  ;  while  at  the  same  temperature  much  more  than  half 
the  water  is  separated  from  chabasite.  Gmelinite,  which  differs 
from  chabasite  in  structure  rather  than  in  composition  yields  up 
its  water  with  greater  facility;  the  loss  at  100°  C.  is  13  per  cent. ; 
at  230°  C.  it  is  20  per  cent.,  and  at  a  dull  red  heat  21-5  per  cent. 
In  Phillipsite  the  structural  form  is  different,  as  also  the  chemical 
composition.  The  principal  chemical  difference  is  that  phillip- 
site contains  more  potash,  which  occupies  the  place  partly  of  the 
lime  and  partly  of  the  water.  It  parts  with  its  water  more 
readily  than  chabasite;  thus  a  month's  exposure  to  dried  air 
causes  a  loss  of  8  per  cent,  in  the  weight,  or  of  nearly  one  half 
the  water,  but  this  is  regained  on  rejdacing  the  crystals  in  ordi- 
nary air  for  24  hours  ;  at  50°  C.  the  loss  was  12'3  per  cent.,  the 
whole  of  which  is  recovered  on  placing  the  crystals  in  ordinary 
air,  but  they  disintegrate  into  an  opaque  powder.  At  150° 
nearly  all  the  water  is  liberated,  there,  being  a  loss  of  16  per  cent, 
in  the  weight ;  and  at  250°  C.  the  whole  of  it  is  driven  off.  In 
stilbite  the  proportions  of  the  alumina,  lime  and  water  are  rela- 
tively to  each  other  the  same  as  in  chabasite  ;  but  the  quantity 
of  silica  is  greater.    It  parts  with  the  larger  moiety  of  its  water 
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more  readily  than  chabasite.  At  100°  C.  the  loss  is  1*3  percent. ; 
between  100°  and  150°  it  is  13  per  cent.,  which  is  not  wholly 
regained  on  re-exposure  to  ordinary  air  ;  at  170°  the  loss  is  16'2 
per  cent.  Heulandite  is  chemically  like  stilbite,  but  contains 
rather  less  water,  and  in  the  facility  with  which  the  water  is 
liberated  it  approaches  chabasite  more  nearly  than  stilbite. 
Thus  the  loss  in  weight  is  2-1  per  cent,  at  100°;  8-7  per  cent, 
between  100°  and  150°;  and  12-2  per  cent,  at  190°. 

Chabasite,  like  most  minerals,  yields  slightly  different  analy- 
tical results,  so  that  scarcely  any  two  crystals  present  the  same 
ingredients  in  precisely  the  same  proportions.  Each  ingredient 
is  liable  to  absolute  diminution,  the  deficiency  being  supplied  by 
something  else.  A  theoretically  pure  crystal  would  contain 
47-33  per  cent,  of  silica;  20'3  per  cent,  of  alumina;  11.04  of 
lime  ;  and  21*3  of  water,  which  corresponds  to  the  formula 
Ca  0.  Al„  Oy  4  Si  02  +  6  H2  0,  to  the  oxygen  ratio  1:3:8:6, 
and  to  the  simplified  expression  Ca  :  Al.  Si  03  -f-  1^  Ha  0.  In 
most  crystals  the  proportion  of  silica  is  in  excess  of  the  theo- 
retical estimate,  owing,  as  we  suppose,  to  a  partial  withdrawal 
of  some  of  the  other  ingredients.  Generally  speaking,  the  most 
highly  silicated  specimens  are  those  which  have  lost  most  lime, 
as  is  indicated  in  the  following  list  of  analyses,  in  which  the 
order  adopted  is  the  degree  of  silication  : — 


Silica.  Alumina. 

Lime. 

Soda. 

Potash. 

Peroxide  Mag- 
of  Iron,  nesia. 

Water. 

1. 

52-20 

18-27 

6-58 

o 

12 

20-52 

2. 

52-02 

17-88 

4-24 

4-07" 

303 

18-30 

3. 

52-14 

1914 

7-84 

•71 

•98 

19-19 

4. 

51-46 

17-65 

8-91 

109 

•17 

•85 

19-66 

5. 

50-65 

17'90 

9-37 

1-70 

19-90 

6. 

5019 

17-45 

7-13 

2-12 

•62 

22  09 

7. 

8. 

50-14 
48-76 

17*48 
17-44 

8-47 
10-47 

2-58 
1-55 

20-  83 

21-  72 

9. 

48  63 

19-52 

10-22 

•56 

•28 

20-70 

10. 

48-36 

18-62 

9-73 

•25 

2-56 

20-47 

11. 

48-31 

19-47 

11-01 

117 

•26 

19-65 

12. 

48-18 

19-27 

9-65 

1-54 

■21 

21-10 

13. 

4775 

20-85 

5-74 

2-34 

1-65 

21-30 

14. 

47-00 

1971 

10-63 

•65 

•33 

•15 

22-29 

15. 

46-33 

21-87 

10-40 

•95 

1-29 

19-16 

16. 

45-63 

19-48 

13-30 

1-68 

1-31 

•43 

•14 

17-98 

The  average  of  the  first  and  second  eight  analyses  is  as 
below  : — 


Silica. 
1st  eight  60-94 
2nd  eight  47'62 


Alumina. 
17-90 
19-84 


Lime. 
7-87 
10-08 


Soda. 
113 
1-12 


Potash.  Water. 
1-45  20-27 
1-09  20-25 


The  table,  however,  indicates  that  the  conditions  under  which 
the  alterations  were  produced  varied  considerably.  The  analyses 
1  and  2  are  those  of  acadiolite  ;  analyses  15  and  16  are  those  of 
phacolite  from  Leipa.  The  last  is  remarkable,  since  the  lime  is 
in  excess,  while  the  alteration  has  mainly  occurred  in  the  silica. 
The  analysis  13  is  that  of  chabasite  from  Faroe,  and  is  an  excep- 
tion to  the  general  statement  immediately  preceding  the  table  ; 
the  lime  is  the  only  normal  ingredient  which  has  been  affected, 
and  that  to  a  greater  extent  than  abnost  any  other  specimen 
noticed  in  the  table.  Analysis  3  is  that  of  chabasite  from  Pars- 
boro'  in  Nova  Scotia,  and  is  a  contrast  to  13.  These  peculiarities 
teach  little  in  the  absence  of  details  as  to  the  actual  conditions 
under  which  the  crystals  were  found,  and  this  kind  of  informa- 
tion is  very  scarce  in  the  standard  mineralogical  manuals.  In 
some  of  the  more  highly  silicated  crystals  the  large  proportion 
of  6ilica  is  in  part  due  to  the  presence  of  particles  of  quartz, 
which  were  either  entangled  in  the  crystals  when  formed,  or 
have  been  liberated  from  combmation  without  having  been  re- 
moved by  solution.  Thus  some  acadiolites  contain  47 -94  per 
cent,  of  silica  which  is  soluble,  and  8-04  per  cent,  which  is  in- 
soluble in  carbonate  of  soda ;  while  the  chabasites  with  the 
smaller  proportion  ot  silica,  such  as  that  from  Aussig,  whose 
composition  is  represented  by  analysis  11,  contains  from  47'4  to 
48-4  per  cent,  of  soluble  silica,  but  no  quartz. 

A  crystal  of  chabasite  is  exceedingly  sensitive  to  alterations  in 
the  solutions  which  flow  by  it,  and,  as  chabasite  is  a  good  repre- 
sentative of  the  usual  composition  of  many  clay  soils,  we  will 
refer  to  some  of  the  changes  that  take  place.  Eichhorn  made 
some  experiments  upon  a  chabasite  having  the  composition 
represented  by  1  in  the  subjoined  table.  When  4  grammes  of 
chabasite  were  placed  in  400  cubic  centimetres  of  water  contain- 
ing 4  grammes  of  chloride  of  sodium  in  solution  for  10  clays,  the 
change  represented  in  analysis  2  was  the  result.  The  effect  of  a 
solution  of  20  grammes  of  carbonate  of  soda  in  500  cubic  centi- 


metres of  water  for  21  days  is  shown  in  analysis  3.  The  effect 
of  a  solution  of  10  grammes  of  chloride  of  ammonium  in  500 
cubic  centimetres  of  water  for  21  days  is  shown  in  analysis  4  ; 
while  that  of  a  solution  of  the  same  strength  of  carbonate  of 
ammonia  for  the  same  period  is  shown  in  the  last  analysis. 


Silica. 

47-  44 

48-  31 
48-39 
51-26 
50-61 


Alumina. 

20-  69 

21-  04 

20-  76 

22-  17 

21-  26 


Lime.  Ammonia.  Totash. 


10-37 
6-65 
5-64 
415 
5-63 


■65 
•64 


6-94 
5-91 


Soda. 

•42 
5  40 
6-86 
•61 
•87 


Water. 
20-18 
18-33 
18-46 

14-  87 

15-  72 


These  experiments  were  performed  at  ordinary  temperatures 
and  prove  that  when  surrounded  by  a  sodium  containing  solu- 
tion a  portion  of  the  lime  is  given  off,  while  some  of  the  soda 
takes  its  place  ;  and  when  an  ammoniated  solution  is  employed 
the  lime  is  replaced  in  part  by  ammonia.  These  artificially 
altered  chabasites  resemble  none  of  the  specimens  noticed  in  the 
first  table,  but  the  second  and  third  come  nearest  to  analysis  13. 
Thus  the  lime  only  is  much  altered,  while  the  silica  and  alumina 
are  only  slightly  altered.  The  fourth  and  fifth  experimental 
results  resemble  the  natural  crystals  in  the  increased  relative  pro- 
portion of  the  silica,  but  differ  in  the  large  proportion  of  the  alu- 
mina ;  in  the  natural  specimens  with  more  than  50  per  cent,  of 
silica  there  is  usually  a  diminution  in  the  alumina.  The  action  of 
the  solution  is  instructive  as  showing  that  the  bases  are  only  par- 
tially, not  entirely  replaced.  Thus,  with  a  chloride  of  sodium 
solution,  a  portion  of  the  lime  is  replaced  by  soda ;  if  sucli  a 
crystal  were  placed  in  a  solution  of  chloride  of  calcium  it  would 
yield  up  a  portion  of  the  soda  only  in  exchange  for  lime  ;  and, 
if  placed  in  a  solution  of  chloride  of  potassium,  the  potash  is 
exchanged  for  portions  both  of  the  lime  and  soda.  It  is  very 
probable  that  the  action  of  solutions  of  varying  qualities  will 
explain  the  presence  of  the  soda,  potash,  peroxide  of  iron,  and 
magnesia  observable  in  the  recorded  analyses. 

Of  the  many  specimens  of  chabasite  none  have  been  more  in- 
structive than  those  which  have  been  found  in  the  vicinity  of 
certain  French  warm  springs  in  association  with  other  zeolites. 
At  Plombieres  the  springs  which  supply  the  baths  have  been 
built  over  by  the  Romans,  and  conducted  along  subterranean 
aqueducts  to  the  place  where  required.  The  water  has  a  tempe- 
rature of  163°  F.,  a  temperature  which  is  bebeved  to  have  been 
nearly  uniform  for  the  last  1800  years  at  least.  The  brickwork 
and  masonry  lining  the  passages,  and  indeed,  wherever  the  water 
has  gained  access,  is  permeated  with  zeolitic  minerals,  which  par- 
tially fill  every  crevice  and  cranny,  just  as  is  the  case  with  the 
amygdaloids,  dolerites,  basalts,  and  other  rocks,  which  are  the 
usual  matrix  for  these  minerals.  It  is  noticeable  that  these  waters 
flow  over  or  through  granite,  gravel,  &c,  but  the  zeolites  are 
developed  only  in  the  mortar  and  bricks.  It  would  seem  that  the 
materials  of  the  chabasite  are  not  all  brought  by  the  springs,  but 
that  some  of  them  are  contained  in  the  water,  while  the  remainder 
occur  in  the  mortar  and  bricks ;  and  hence  may  be  explained 
why  the  zeolites  should  be  developed  in  some  of  the  rocks  and 
not  in  others.  At  Luxeuil  the  springs  flow  out  under  similar 
circumstances  as  those  at  Plombieres,  and  here  also  the  Romans 
have  guided  the  waters  along  aqueducts  constructed  in  the 
midst  of  solid  masonry,  composed  of  bricks,  tiles,  and  fragments 
of  sandstone,  cemented  together  by  a  calcareous  cement.  All 
the  parts  accessible  to  the  water  have  undergone  more  or  less 
alteration.  The  bricks  and  tiles  which  were  porous  have  become 
compact  owing  to  the  filling  up  of  their  cavities  with  a  white 
substance.  In  this  white  substance  may  be  recognised  minute, 
but  beautifully  formed  twin  crystals  of  chabasite.  These  waters 
have  a  temperature  of  115°  F.,  or  much  lower  than  those  at 
Plombieres.  It  is  clear,  then,  that  chabasite  does  not  necessitate 
excessively  high  temperatures  or  high  pressures  for  its  formation, 
and  from  what  we  have  already  stated  it  may  be  expected  that 
there  are  many  springs  which  will,  like  those  just  mentioned, 
give  rise  to  zeolites  when  they  permeate  certain  kinds  of  rock. 

The  rock  which  contains  chabasite  more  frequently  than  any- 
other  is  basalt,  which  is,  however,  generally  more  or  less  altered 
and  porous.  Chabasite  is  also  found  in  trachyte,  phonobtes, 
porphyries,  lavas,  syenite,  diorite,  mica  schist,  gneiss,  granite, 
and  even  in  limestone,  though  very  rarely. 

(Dana,  A  System  of  Mineralogy,  5th  Edition  ;  Eichhorn  in 
Poggendort's  Annalen,  vol.  cv.,  p.  126  ;  Daubree,  Bulletin  de  la 
Societe  Geologique,  Second  Series,  tome  xvi.,  pp.  562  ct  seq. ;  tome 
xviii.,  pp.  108  et  seq.;  Hunt,  T.  S.,  American  Journal  of  Science, 
Second  Series,  vol.  xxxix.,  pp.  178  et  seq.;  De  la  Fosse,  Nov.  von 
Corns  de  Mi7ieralogic,  tome  iii.,  p.  312.) 
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CHALK  FORMATION  [E.  C.  vol.  i.  cols.  923-929].  The 
superficial  distribution  of  the  several  members  of  the  cretaceous 
group  in  England  has  been  fully  delineated  in  E.  O,  as  also  the 
cosmopolitan  range  of  the  group  as  a  whole.  Recent  investiga- 
tions have  shown  its  extension  into  other  countries  than  those 
implied  in  E.  C.  vol.  i.  col.  928.  Not  only  can  it  be  traced  in 
what  seems  to  have  formerly  been  a  connected  continuity  from 
near  Dungiven,  Londonderry  County,  in  W.  longitude  6°  55', 
through  England,  France,  Germany,  Austria,  Russia,  Turkey, 
and  to  the  borders  of  Asia  Minor,  as  at  Lebanon  and  the  banks 
of  the  Dead  Sea,  but  it  extends  beyond  the  border  into  the 
Caucasus.  Following  up  in  the  same  south-easterly  direction 
we  come  upon  other  portions  of  the  group  in  Eastern  Bengal, 
Sumatra,  and  Borneo,  or  nearly  as  far  east  as  120°  E.  long. 
The  most  northern  locality  known  in  Europe  is  Thistedt  in 
J utland,  or  57  °,  but  in  going  east  the  northern  boundary  gradu- 
ally trends  towards  the  south,  ranging  by  Grodno,  Moghilev,  and 
Simbirsk,  in  54°  N.  lat.  Nothing  is  known  of  the  northern 
boundary  of  this  formation  east  of  the  Ural  mountains  ;  but  we 
may  notice  that  the  Asiatic  patches  carry  the  curve  down  to  25° 
in  Bengal,  and  to  the  equator  in  Borneo.  As  illustrations  of  the 
further  extension  south,  we  may  advert  to  the  deposits  of  this 
age  in  Spain,  Morocco,  Algeria,  Sicily,  Greece,  Egypt,  and  the 
Cape  of  Good  Hope.  The  limits  in  America  have  already  been 
roughly  indicated,  sufficiently  so  to  imply  that  no  cretaceous  beds 
have  yet  been  discovered  in  high  latitudes.  Although  it  is  almost 
certain  that  the  detailed  examination  of  this  group  hroughout 
its  whole  extent  would  reveal  data  necessitating  considerable 
alteration  in  the  received  classifications  of  the  subordinate 
members,  yet  for  convenience  sake  we  are  compelled  to  use  the 
old  terms.  The  grouping  adopted  by  Sir  C.  Lyell  is  thus 
tabulated  by  him  : — 

Upper  Cretaceous. 

A.  1.  Maestri cht  beds  and  Faxoe  limestones. 

2.  White  chalk  with  flints. 

3.  Chalk  marl,  or  grey  chalk  slightly  argillaceous. 

4.  Upper  greensand,  occasionally  with  beds  of  chert  and 

with  chloritic  marl  in  the  uppeT  portion. 

5.  Gault,  including  the  Blackdown  beds. 

Lower  Cretaceous  (or  Neocomian). 

B.  1.  Lower  greensand — greensand,  ironsand,  clay,  and  occa- 

sional beds  of  limestone  (Kentish  Rag). 
2.  Wealden  beds,  or  Weald  clay  and  Hastings  sand. 

This  answers  very  well  for  the  British  Isles,  but  caution  is 
required  in  extending  it  to  the  beds  of  distant  countries.  It 
brings  out  the  main  lithological  features  of  the  group  in  its 
western  extension,  which  is  the  prevalence  of  sands  in  the  lower, 
and  of  calcareous  beds  in  the  upper  portion,  but  the  sands  will 
doubtless  be  traced  into  the  limestones  of  other  areas,  while  the 
chalk  will  be  replaced  by  non-calcareous  deposits.  The  group 
varies  from  one  country  to  another,  by  the  interpolation  or 
withdrawal  of  beds,  as  well  as  by  the  alteration  in  the  litho- 
logical composition  and  dimensions  of  the  strata.  Judging  from 
known  facts,  it  seems  that  generally  the  strata  are  more  nume- 
rous and  better  developed,  in  Europe,  in  passing  from  west  to 
east  and  from  north  to  south  ;  so  that  the  correct  correlation  of 
the  beds  of  different  countries  is  an  important  step  towards  a 
clear  understanding  of  these  deposits  in  whole  or  in  part, 
whether  vertically  or  horizontally.  Our  space  will  not  admit  of 
a  full  discussion  of  the  subject,  so  that  our  best  course  will  be  to 
select  the  strata  of  a  few  limited  areas  upon  which  to  make 
observations. 

The  first  district  we  propose  to  dwell  on  is  Antrim  and 
Londonderry,  as  containing  the  most  north-westerly  cretaceous 
beds  in  Europe.  Here,  as  in  England,  the  sands  prevail  below, 
and  the  limestones  above.  Mr.  Tate  recognises  four  lithological 
zones.  The  lowest  consists  of  dark  green  glauconitic  and  more 
or  less  argillaceous  sand,  or  the  'glauconitic  sands.'  It  has  been 
traced  over  a  distance  of  twenty-four  miles,  and  found  to  pre- 
serve similar  characters  and  fossils,  and  to  be  uniformly  about 
eight  feet  thick.  In  the  middle  portion  of  this  zone  is  a  thin 
band  of  phosphatic  nodules,  to  which  the  fossils  are  almost 
entirely  restricted.  The  most  important  species  are  Exogyra 
conica,  var.  laevigata,  Pecten  orbicularis,  P.  Dutemplei,  Avicula 
lineata,  Pecten  quinqueco  status,  Area  carinata,  Belemnites  ulti- 
mus,  Ammonites  varians,  Pecten  virgatus,  Ditrupa  deformis,  an 
assemblage  which  is  distinguished  as  the  zone  of  Exogyra  conica. 
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These  sands  pass  upwards  into  grey  marls  in  the  easternmost 
part  of  the  area,  but  into  yellow  argillaceous  sandstones  with  chert 
in  the  westernmost  part.    These  marls  and  sandstones  contain 
fossils,  which  are  distinguished  as  the  zone  of  Ostrea  carinata. 
The  species,  however,  vary  witli  the  lithological  variation  of  the 
strata ;  thus  the  yellow  sandstones  of  Colin  Glen,  &c,  are  charac- 
terised by  Ostrea  carinata,  Pecten  cequicostatus,  P.  quadricostatus, 
Rhynchonella  latissima,  and  Vermicularia  quinquecarinata ;  while 
the  argillaceous  sandstones  of  Magee  Island  abound  in  Ditrupa 
deformis,  Discoidea  subuculus,  Micrabacia  coronula,  and  Vermi- 
cularia quinquecarinata.     The  upper  surface  of  this  zone  is 
slightly  undulated  and  unconformable  to  the  beds  immediately 
resting  upon  it.    The  third  lithological  zone  is  that  termed  the 
'chloritic  sands.'    The  beds  consist  of  sands  with  chloritic 
grains  and  a  calcareous  paste.    The  calcareous  matter  is  small  in 
quantity  in  the  lower  layers  increasing  towards  the  top,  and 
almost  absent  in  the  most  western  localities  increasing  towards 
the  east.    The  species  vary  somewhat,  according  to  the  litho- 
logical alteration ;  and,  if  we  understand  aright,  constitute  two 
zoological  zones.    The  lowermost  is  that  of  Inoceramus  Crispi, 
named  after  the  most  abundant  species,  and  characterised  also 
by  Ostrea  semiplana,  Terebratula  obesa,  T.  carnea,  Rhynchonella 
robusta,  R.  latissima,  Ostrea  canaliculata,  Pecten  quinquecostatus, 
Spondylus  spinosus,  Heteropora  cryptopora,  Catopygus  carinatus, 
Serpula  filiformis,  Pleurotomaria  perspectiva,  Cidaris  vesiculosa, 
and  Epiaster  distinctus.    This  zone  prevails  in  the  lower  and 
more  sandy  portions  of  the  chloritic  sands,  but  is  best  developed 
in  the  west  of  Antrim.    The  second  zoological  zone  is  that  of 
Exogyra  columba,  this  species  being  associated  with  Gucullma 
fibrosa,  Trigonia  dcedalea,  Pecten  cequicostatus,  Waldheimia  hi- 
bernica,  Ostrea  semiplana,  Ammonites  lewesiensis,  Corax  falcatus, 
Otodus  appendiculatus,  Ptychodus  mammillaris,  Anatina  roijana, 
Gardium  gibbosum,  Inoceramus  striatus.     The  maximum  thick- 
ness of  the  chloritic  sand  is  fifteen  feet  six  inches.    The  fourth 
lithological  zone  is  the  "  white  limestone  with  flints,"  which  is 
divisible  into  three,  if  not  four,  zoological  horizons.    The  lowest 
beds  consist  of  a  chloritic  limestone,  which,  however,  first  passes 
into  a  chloritic  sandstone,  and  then  thins  out  towards  the  west. 
Where  thinnest  it  is  represented  by  a  band,  two  or  three  inches 
thick,  of  Ananchytes  gibbus,  associated  with  a  few  Ventriculites. 
The  sponges,  however,  belong  to  a  distinct  zone  from  the  echi- 
nids  termed  the  '  spongarian,'  as  is  shown  where  these  beds  are 
more  fully  developed  ;  the  characteristic  species  of  which  zone 
are  Camerospongia  fungiformis,  Ventriculites  alternans,  V.  de- 
currens,  and  Etheridgia  mirabilis.    Still  higher  comes  the  '  white 
limestone,'  which  is  an  imperfectly  bedded  compact  white  lime 
stone,  much  altered  in  structure,  and  with  numerous  bands  of 
shattered  flints.    This  limestone  varies  in  thickness,  from  about 
100  feet  at  Whitehead  to  a  few  feet  in  Colin  Glen.  The  variation 
in  thickness  is  partly  due  to  denudation,  which  has  evidently 
been  considerable,  since  the  upper  surface  is  eroded,  worn  into 
holes,  and  covered  with  a  layer  of  gravel,  composed  of  chalk  flints 
in  an  ochreous  clay.    This  gravel,  together  with  the  overlying 
bituminous  band  and  sheets  of  basalt,  belong  to  a  post-cretaceous 
period.    The  species  characteristic  of  the  limestone  are  Ammo- 
nites gollevillensis,  Belemnitella  mucronata,  Turritella  unicarinata, 
Cinulia  catenata,    Ostrea  vesicularis,  Pholadomya  cordata,  P. 
Stewarti,  Pecten  nitidus,  Terebratula  carnea,  Rhynchonella  octopli- 
cata,  Megerlia  lima,  Ananchytes  omtus,  type  and  var.  pyramidatus, 
Cardiaster  ananchytis,  Galerites  abbreviatus,  Oyphosoma  corollare, 
Parasmilia  centralis,  Gucttardia  stellata,  Paramoudra  Bucklandi. 

The  conclusions  to  which  these  facts  lead  Mr.  Tate  are,  that — 
"  (1)  The  cretaceous  rocks  of  Ireland  are  referable  to  two  forma- 
tions, the  Hibernian  greensand  and  the  upper  chalk.  (2)  The 
HiberniaTi  greensand  is  divisible  into  well-marked  lithological 
and  palaeontological  zones,  and  is  the  equivalent  in  miniature 
of  the  Etage  Cenomanien  of  D'Orbigny.  (3)  The  zone  of  Exogyra 
conica  represents  the  basement  beds  of  the  Etage  Cenomanien  of 
the  French  geologists,  and  is  approximately  equivalent  to  the 
greensand  of  Blackdown.  (4)  The  zone  of  Ostrea  carinata 
represents  most  certainly  a  portion  of  the  upper  greensand  of 
England  and  the  lower  Cenomanien  of  Nomandy.  (5)  The 
chloritic  sands  and  sandstones  have,  on  the  Avhole,  a  fauna  pos- 
sessing an  upper  greensand  facies,  many  species,  however,  point- 
ing to  higher  zones.  It  is  very  probable  that  the  chloritic  sands 
of  Woodburn  (the  'zone  of  Inoceramus  Crispi' (?) )  may  he  in- 
ferior to  the  chloritic  sandstones  of  Colin  Glen,  the  'zone  of 
Exogyra  columba.'  These  two  zones,  however,  never  come  into 
contact.  (6)  The  upper  chalk  contains  three  subdivisions  : — 
(a)  Zone  of  Ananchytes  gibbus ;  (6)  Spongarian  zone  ;  (c)  White 
limestone,  or  the  zone  of  Ammonites  gollevillensis.    The  white 
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limestone  certainly  represents  the  upper  chalk  of  Norwich  and 
the  '  craie  de  Meudon/  and  some  of  its  fossils  point  even  to  a 
higher  parallel,  that  of  the  Maestricht  chalk." 

As  it  will  facilitate  comparison  with  the  beds  of  other  coun- 
tries, we  append  the  following  table,  which  represents  a  list  of 
all  the  Irish  cretaceous  fossils  known  in  1864.  It  is  the  same  as 
that  given  by  Mr.  Tate,  but  somewhat  differently  arranged. 
The  simple  occurrence  of  the  species  is  indicated  by  a  star; 
v.  c.  means  that  it  is  very  common ;  c.  that  it  is  common ;  r. 
rare ;  and  v.  r.  very  rare. 


Protozoa. 
Rhizopoda. 

Orbitolina  concava    .  . 
Spongidoo. 

Brachiolites  protcnsus  .  , 

Ventriculites  decurrcus 

V.  tessellatus  . 

V.  Murchisoni  . 

Cepbalites  Bennettia;  . 

Camerospongia  fungiforniis 

Etheridgia  mirabilis 

Coscinopora  infundibuliformis 

Cceloptycbium  furcatum 

Ccoloscyphia  sulcata  . 

Hippalimus  .... 

Aniorphospongia  peiTcticulatum 

Ventriculites  altcrnans  .  , 

V.  radiatus 

Aniorphospongia  globularis 

Cliona  cretacea  . 

Guettardia  stcllata 

Cceloptychium  belfasticnse 

Coeloseyphia  paramoudi'a 

Siphonia  sp. 

S.  cervicornis 

Aniorphospongia  ramosa  . 

Talpina  dendnna  . 
Coolenterata. 
Actinozoa. 

Micrabacia  coronula  . 

Stelloria  sulcata  . 

Synastrea  superposita 

Coelosmilia  laxa  . 

Cyathina  laivigata 

Parasmilia  centralis 
Hydrozoa.  None. 
Annulosa. 
Echinodermata. 

Discoidea  subueulus  . 

Epiaster  distinctus 

Cidaris  vesiculosa 

C.  Sorigneti  . 

Cyphosoma  cenomanouse 

Echinoconus  subrotundus 

Discoidea  cylindrica  ? 

Epiaster  crassissimus  . 

Catopygus  columbarius 

Goniaster  sp. 

Bourgueticrinus  ellipticus 
Echinoconus  conicus,  var  tumidior 
Echinocorys  gibbus  . 
Echinoconus  conicus  (type)  . 
Echinocorys  vulgaris  (type) 

Cidaris  sp  

Cyphosoma  corollare  . 
Echinoconus  abbreviatus 
Cardiaster  ananchytis 
Micraster  cor  anguinum 
Holaster  pilula  . 
H.  Sandoz  .... 
Echinocorys  sulcatus 
E.  vulgaris,  var.  pyramidata. 
Salenia  Portlocki 
Annelida. 

Serpula  antiquata 
Vermicularia  quinquecarinata 
Ditrupa  deformis  . 
Vermilia  ampullacea  . 
Vermicularia  concava  . 
Serpula  tiliformis 
S.  plexus  .... 
S.  laevis  .... 
S.  vibicata  ?  . 
Ditrupa  cretacea 
Serpula  planus 
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Crustacea. 

Scalpellum  trilineatum  ? 

Pollieipes  glaber  ,     •  . 

Callianassa  sp.  . 

Loricula  McAdami 

Scalpellum  maximum 
Mollusca. 
Polyzoa. 

Desmcopora  cylindrica  . 

D.  aculeata       .  . 

Eetopora  clathrata 

Pustulipora  pustulosa 

Proboscina  ramosa 

Diastopora  oceani 

D.  tubulosa  . 
Zonopora  variabilis  . 
Heteropora  cryptopora  . 
Retepora  ramosa 
Semieschara  Normaniana 
Holostoma  contingens 
Membranipora  parisiensis 

Brachiopoda 
Terebratula  squamosa 
Rhynchonella  plicatilis  . 
P.  latissima 
R.  1.  var. 

R.  limbata  var.  robusta 
Terebratula  biplicata  . 
"Waldheimia  hibernica 
Terebratulina  striata  . 
Terebratula  carnea  . 
T.  obesa 

Crania  Ignaburgensis 
Terebratulina  Defraneea 
Terebratula  semiglobosa 
T.  abrupta 

Mcgerlia  lima   .  . 
Rhynchonella  limbata,  var 
R.  plicatilis  . 
R.  octoplicata   .  . 
Lamellibranchiata. 

Exogyra  conica  var.  lajvig, 
Pecten  glauconcus 

P.  sp  

P.  cometa  .      .  . 
P.  virgatus  . 
Plicatula  deltoidea  . 
Avicula  sublineata 
Cucullsea  carinata 
C.  two  sp. 
Lucina  orbicularis 
Venus  caperata  ?  . 
Thetis  major 
Jlyacites  l<eviuscula 
M.  mandibula  . 
Trigonia  sp.  .  . 
Ostrea  carinata  . 
Exogyra  conica,  var.  plicat 

E.  haliotoidea  . 
Pecten  orbicularis . 
P.  asper 
P.  Dutemplei 
P.  quinquecostatus  . 
P.  oequicostatus 
Ostrea  canaliculata  . 
Pecten  quadricostatus 
Ostrea  sp.  . 

0.  semipiana 
Exogyra  columba 
E.  laciniata  . 
Lima  semiomata 
L.  simplex  . 
Spondylus  striatus 
Inoceramus  Crispi 

1.  striatus  . 
Pinna  subtetragona 
Mytilus  subfalcatus  . 
Cucullsea  ligeriensis 
Area  sp. 

Cardium  gibbosum 
Cardita  dubia  . 
Cythersea,  2  sp.  . 
Cercomya  royana 
Trigonia  crenulata 
T.  dsedalea       .     ■  . 
Trigonia,  2  sp. 
Spondylus  spinosus  . 
Venus  subparva  . 
Ostrea  vesicularia 
Pecten  sexcostatus 
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Pecten  nitidus  . 
Lima  elegans 
L.  Hoperi  . 
L.  semisulcata 
Area  albacretce  . 
Chama  inaequirostrata  . 
Astartc  lenticularis  . 
Isocardia  cretacea  . 
Cypricardia  trapezoidalis 
Pnoladomya  cordata 
P.  obliquissima  .  . 
P.  Steward  . 
Gervillia  angusta 
Gasteropoda. 

Littorina  subrohmda 
Solarium  ornatum  (?) 
Pleurotomaria  Mailleana 
P.  perspectiva  . 
Cinulia  avellana  . 
Fusus  royanus  . 
Rostellaria  sp. 
Turritella  unicarinata 
Sealaria  albacretae 
Trochus  cirrus  .  . 
T.  Basteroti  . 
T.  sp.  ... 
T.  regalis  . 
Turbo  Zekeli  . 
Pleurotomaria  Thomsoni 
P.  disticha  (?)  . 
P.  sp.  . 

Calyptrasa  Grayana  . 

Patella  orbis . 

Cinulia  catenata 

Emarginula  cancellata 

Pyrula  rapulum 

Dentalium  planicostatum 
Heteropoda.  None. 
Pteropoda.  None. 
Cephalopoda. 

Ammonites  varians  . 

Belemnites  ultimus 

Ammonites  lewesiensis 

Nautilus  Deslongcbampsianus 

Belemnitella  mucronata 

Ammonites  gollevellensis 

A.  occlusus 

A.  Portlocki  .  . 

A.  Jukesi  . 

A.  Griffithsi  . 

A.  Oldhami      .  . 
Scaphites  elegans  . 
Helicoceras  hibernicum 
Hamites  Carolinus 
Nautilus  loevigatus  . 
N.  radiatus  . 
Baculites  anceps 

B.  Faujasi    .       .  . 
B.  obliquatus 

Vertebrata. 
Pisces. 

Otodus  appendiculatus  . 
Lamna  acuminata 
Gyrodus  cretaeeus 
Ptychodus  mamillaris 
P.  polygyrus        .  . 
Corax  falcatus  . 
Notidanus  microdon 
Beryx  sp.  . 

Oxyrhina  Mantelli  . 
Reptilia. 

Plesiosaurus  . 
Aves.  None. 
Mammalia.  None. 


a  3 
to  a 


-3 

^3  a 
a  s 

CO 


Nearly  in  the  same  latitude  as  the  Irish  beds,  but  about  6° 
farther  east,  we  meet  with  the  most  northern  of  the  English 
deposits  of  this  age.  The  range  of  hills  forming  the  Yorkshire 
wolds  projects  seaward,  as  Flamborough  Head;  north  of  this 
projection  is  a  bay,  which  finds  its  counterpart  depression  in  a 
long  inland  valley;  the  north  side  of  the  bay  is  bounded  by 
Filey  Point,  which  is  the  continuation  of  a  range  of  hills  of  less 
elevation  than,  but  nearly  parallel  to,  that  of  the  Yorkshire 
wolds.  This  configuration  of  the  coast  and  country  is  correlated 
with  the  nature  of  the  deposits.  The  high  hills  and  the  bold 
cliff  range  of  Flamborough  are  moulded  out  of  hard  chalk ;  the 


depression  consists  of  the  Speeton  clays;  while  the  horizontal 
and  vertical  prominences  which  bound  these  on  the  north,  mark 
the  site  of  the  hard  coral  rag.  Topographically,  the  Speeton 
clays  intervene  between  deposits  of  middle  oolitic  and  upper 
cretaceous  ages,  and  considering  the  general  arrangement  of  the 
English  strata  east  and  south  of  the  water-shed,  it  might  be 
expected  that  the  Speeton  clays  would  be  intermediate  in  age 
between  the  coral  rag  and  white  chalk.  This  is  the  case,  as  will 
be  shown  presently.  The  Speeton  clays  were  once  assigned 
wholly  to  the  Kimmeridge  clay,  but  Phillips  first  directed  atten- 
tion to  the  widely  distinct  ages  of  the  upper  and  lower  portions, 
assigning  the  latter  to  the  Kimmeridge  clay,  and  the  former  to 
the  Gault.  Agassiz,  Rorner,  Godwin- Austen,  Forbes,  Fitton,  and 
D'Orbigny  paralleled  them  with  the  Neocomian  beds  of  the  conti- 
nent. Leckenby  recognised  the  upper  portion  only  as  of 
Neocomian  age,  an  opinion  which  has  recently  been  supported 
by  Judd,  who  further  correlates  the  lower  portion  with  the 
uppermost  marine  beds  of  the  oolitic  series.  This  conclusion 
is  especially  noteworthy,  for  if  true,  it  indicates  that  the  Port- 
land sands  and  stones  of  the  south  of  England  are  represented  by 
the  Speeton  clays  (in  part)  of  Yorkshire,  and  that  in  this 
district  clays  only  were  deposited  in  the  interval  between  the 
coral  rag  and  the  chalk.  The  uniformity  of  lithological  compo- 
sition had  misled  previous  observers  into  supposing  that  the 
beds  were  deposited  in  continuous  succession;  but  careful 
research  has  shown  that  the  lower  portion  is  separated  from  the 
upper  by  a  well-marked  palteontological  break,  which  is  associ- 
ated with  a  layer  of  phosphatic  nodules.  This  layer  is  considered 
by  Messrs.  Leckenby  and  Judd  to  mark  the  junction  of  the  Neo- 
comian and  oolitic  beds.  Disregarding  the  lower  beds,  and 
taking  this  as  a  datum  line,  we  will  indicate  the  succession  of 
the  cretaceous  strata  from  below  upwards.  At  the  base  there  is 
from  50  to  100  feet  of  a  dark-coloured  shaley  clay,  so  highly  im- 
pregnated with  iron-pyrites,  that  the  exposed  surfaces  are  usually 
covered  with  a  yellowish-white  efflorescence  of  sulphate  of  iron. 
This  forms  the  zone  of  Ammonites  asterianus,  the  organic 
contents  of  which  will  be  seen  from  the  subjoined  table. 
Above  this  comes  about  50  feet  of  dark  blue  clays,  forming  the 
zone  of  Ammonites  noricus.  This  is  followed  by  about  100  feet 
of  similar  clays,  or  the  zone  of  Ammonites  speetonensis.  The 
three  zones  above  mentioned  are  grouped  together  as  the  '  Lower 
Neocomian.'  The  'Middle  Neocomian '  consists  of  about  150 
feet  of  dark  blue  clays.  At  the  base  is  a  band  containing  nume- 
rous septaria,  which  is  designated  the  'Ancyloceras  bed.' 
Higher  up  are  several  layers  of  dark  brown  nodules,  many  of 
which  contain  some  organic  fragment  as  a  nucleus.  Thus,  in  one 
seam  almost  every  nodule  contains  a  more  or  less  perfect 
specimen  of  Meyeria  ornata.  Towards  the  summit  the  septaria 
become  far  less  abundant.  This  division  is  probably  equivalent 
to  the  Tealby  series,  and  possibly  also  to  the  beds  above  and 
below  them.  The  lithological  change  is  considerable.  The 
lowermost  30  or  40  feet,  in  Lincolnshire,  is  an  arenaceous  mass 
which  varies  from  sand  to  compact  sandstone,  of  numerous 
shades  of  colour,  from  white  to  dark  brown.  The  thickness  of 
the  sands  and  sandstones  increases  towards  the  south.  The 
Tealby  series  consists  of  alternations  of  sandy  clays  and  sandy 
limestones,  and  have  a  thickness  of  from  40  to  50  feet.  This  is 
capped  by  about  20  feet  of  non  fossiliferous  ferruginous  sands. 
The  upper  Neocomian  beds  of  Speeton  commence  with  a  light 
blue  clay,  abounding  in  large  septaria  composed  of  argillaceous 
limestone,  and  crowded  with  fossils.  It  is  locally  well  known 
as  the  '  Cement  bed.'  Above  it  are  dark  blue  clays,  about  50 
feet  thick,  which  contain  a  few  scattered  septaria,  and  a  few 
fossi]s.  The  highest  beds  are  black  clays,  with  beautifully 
crystallised  nodules  of  iron-pyrites,  but  almost  destitute  of 
organic  remains.  Above  this  follow — (1)  the  Hunstanton  lime- 
stone; (2)  chalk,  with  coloured  bands;  and  (3)  white  chalk. 
This  series  dips  at  a  much  slighter  angle  than  the  Neocomian, 
so  that  the  Hunstanton  limestone  is  decidedly  unconformable  to 
the  underlying  strata.  This  unconformability  is  also  displayed 
further  south  in  Lincolnshire,  and  is  brought  forward  by  Mr. 
Judd  as  antagonistic  to  the  view  that  any  part  of  the  Speeton 
clays  can  be  assigned  to  the  Gault,  inasmuch  as  this  seems  to  be 
represented  by  the  Hunstanton  limestone.  This  limestone 
decreases  in  thickness  in  its  southern  extension,  and  has  been 
traced,  more  or  less  continuously,  from  Yorkshire  to  the  cliffs  at 
Hunstanton,  where  it  forms  a  conspicuous  feature.  At  the  last 
mentioned  locality  the  lowest  bed  exposed  is  a  clay  surmounted 
by  a  layer  of  nodules,  from  which  have  been  obtained  the 
species  in  the  column  of  the  subjoined  table,  headed  -  Hunstanton 
carstone.'   Above  it  succeeds  a  coarse  sandy  deposit  full  of  small 
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subangular  and  polished  pebbles,  well  known  in  the  district  as 
the  '  carstone.'  Its  thickness  is  above  30  feet.  The  '  red  chalk ' 
overlies  this,  and  presents  peculiarities  which  have  thus  been 
described  by  the  Rev.  P.  Wiltshire.  The  lowest  portion  of  the 
overlying  chalk  is  indicated  by  b.,  and  the  underlying  '  carstone  ' 
by  X,  Y.  "  Lithologically,  it  is  unlike  the  beds  above  it,  from 
the  fact  of  its  abounding  in  great  numbers  of  rolled  and  sub- 
angular  pebbles  of  quartz,  slate,  &c,  which,  for  the  most  part, 
are  of  small  size,  and  insignificant,  though  occasionally  assuming 
large  dimensions.  In  appearance  it  is  divisible  into  three  almost 
equal  portions,  of  which  the  first  (A)  has,  towards  its  base,  a 
large  quantity  of  fragments  of  Inocerami,  the  second  and  thickest 
division  (B)  is  rich  in  Belemnites,  and  the  third  and  lowest  (C) 
yields  many  Terebratulce.  The  bands  A  and  B  are  exceedingly 
hard  and  stony,  and  sufficiently  tabular  in  character  to  have 
offered  a  plane  of  resistance  to  former  upheaving  forces,  and  to 
have  afforded  great  support  to  the  overlying  white  beds ;  thus, 
although  the  whole  cliff  was  evidently,  in  ancient  geological 
times,  much  disturbed,  the  perpendicular  fissures  which  rise  out 
of  the  yellow  bands  (X,  Y),  just  before  reaching  the  layer  B, 
affect  the  red  beds  to  the  right  and  left  of  the  points  of  applica- 
tion, and  then  start  upwards  through  the  white  stratum  in  new- 
positions,  and  in  greater  number.  The  colouring  matter  in  A  is 
less  equally  distributed  than  in  B  and  C,  and  seems  to  have  been 
accumulated  around  irregular  masses ;  in  B  tbe  tint  is  of  a 
lighter  shade,  and  in  C  of  a  darker  shade  than  in  the  highest 
division.  The  middle  bed  (B)  is  in  substance  the  hardest  and 
most  homogeneous  of  the  three  ;  the  last  (C)  is  the  least  compact. 
Viewed  in  the  cliff,  it  wears  a  mottled  aspect,  B  a  nodular  facies, 
and  C  a  plane  surface.  Towards  the  base  of  the  bottom  bed  C, 
the  hard  limestone  character  of  the  red  chalk  is  lost,  and  the 
stratum  degenerates  into  a  somewhat  sandy  incoherent  mass, 
hardly  differing  from  the  underlying  yellow  division,  except  in 
colour.  On  account  of  the  less  compact  nature  of  the  last  of 
the  three  beds,  fossils  are  more  easily  procured  from  it,  have 
their  surfaces  in  better  condition,  and  are  more  readily  seen 
when  of  small  size.  Resting  on  the  top  of  A,  and  filling  the 
undulations  on  the  underside  of  the  lowest  white  bed  (&),  is  a 
bright  red  argillaceous  substance,  very  friable,  without  sand, 
apparently  destitute  of  organic  remains,  and  never  exceeding 
two  or  three  inches.  The  fossils  in  the  three  red  beds  are  for 
the  most  part  similar,  and  suggest  the  inference  that  all  three 
bands  may  be  considered  as  forming  a  single  division,  and  com- 
posing one  geological  stratum.  In  the  case  where  certain  fossils 
have  been  seen  only  in  the  lowest  part,  their  absence  elsewhere 
may  be  accounted  for  on  the  ground  that  the  upper  bed  (A)  is 
less  numerically  abundant  in  organic  remains  than  are  those 
below,  and  that  the  middle  bed  (B)  is  so  exceedingly  hard  and 
compact  as  to  diminish  the  chance  of  discovering  fossils.  Avicula 
gryphceoides  and  Spongia  paradoxica,  would  seem,  however,  to  be 
special  to  the  upper  part  of  it,  the  highest  of  the  three  red  beds. 
The  dip  of  these  beds  in  the  cliff  is  about  2°  to  the  north ; 
sections  inland  taken  at  right  angles  give  the  same  number  of 
degrees  to  the  east."  The  fossils  of  this  remarkable  stratum  are 
entered  in  the  subsequent  table  under  the  heading  of  Hunstanton 
Red  Chalk.  This  table  is  based  upon  those  given  in  the  under 
cited  papers  by  Judd  and  Wiltshire.  We  have  altered  the  arrange- 
ments so  as  to  facilitate  the  comparison  of  the  faunas  of  the  various 
beds  with  each  other,  as  well  as  with  those  of  the  Irish  deposits 
already  given ;  but  we  retain  the  names  as  given  by  each  author : — 


Protozoa. 
Spongidae. 

Spongia  paradoxica 
Scyphia  clavellata 
S.  tenuis 

Coelenterata. 
Actinozoa. 
Trochoeyathus  conulus 
Micrabacia  coronula 
Cyclolites  polymorpha 
Podoseris  mamilliformis 
P.  elongata  . 
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Annulosa. 
Echinodermata. 

Toxaster  complanatus 
Pentacrinus  sp. 

P.  Bp.  ... 

P.  angulatus  .  . 
Cidaris  sp.  . 
C.  gaultina 

C.  sp  

Pseudodiadema  Brongiiiaiti 
P.  ornatum  . 
Salenia  Wiltshirei 
Holastcr  suborbicularis  . 
Bourguetocrinus  rugosus 
Torynocrinus  canon 
Pentacrinus  Fittoni 
Annelida. 

Serpula  articulata  . 
S.  gastrochamoides 
S.  filiformis   .       .  • 
S.  antiquata 

Vermicularia  Phillipsii  . 
V.  Sowerbii 

Serpula  sp.  .  . 

S.  cristata  . 
S.  depressa 
S.  rustica  . 

Vermicularia  umbonata  . 
Crustacea. 

Astacodes  falcifer 

Meyeria  omata 

M.  vectensis       .  . 

Pollicipes  unguis  . 
Mollusca. 
Polyzoa. 

Berenicca  regularis 

Reptomulticava  mamilla 

Proboscina  dilatata 

Stomatopora  longiscuta 
Brachiopoda 

Terebratula  depressa.  (?) 

Rhynchonella  sulcata  . 

Waldheimia  celtica 

Terebratula  sella 

T.  hippopus  . 

T.  faba 

T.  biplicata  . 

Rhynchonella  parvirostris 

R.  gibbsiana 

Terebratulina  striata,  var 

pentagonalis 
Rhynchonella  lineolata 

R.  "sp  

Discina  sp.  .       .  . 
Lingula  truncata  . 
Terebratula  capillata  . 
T.  semiglobosa 
Terebratulina  gracilis 
Kingena  lima 
LameUibranchiata. 
Exogyra  Couloni 
E.  C.  var.  dorsata  . 
E.  C.  var.  falciformis  . 
E.  C.  var.  aquilina  . 
Teredo  sp.  . 
Ostrea  sp. 

Pholas  constricta  . 
Astarte  laticosta  . 
Thracia  Phillipsia 
Pholadomya  sp.     .  . 
Exogyra  subplicata 
Pecten  cinctus 
Exogyra  sinuata 
Nueula  subreeurva  . 
N.  obtusa  . 
Lucina  sculpta 
Lima  sp.  . 
Exogyra  sinuata  var.  elon 

gata  .... 
Lucina  crassa 
Ostrea  frons   .       .  . 
Pholadomya  sp.  . 
P.  Martini 
P.  neocomiensis  . 
Panopaea  plicata    .  . 
Ostrea  sp.   .       .  . 
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Anomia  sp.  .  . 

Perna  Eicordeana  (?)  . 
Lima  sp.  ... 
Astarte  substriata 
Pleuromya  sp. 
Thetis  Sowerbii  . 
Trigonia  alaeformis  , 
Pecten  elongatus  . 
P.  orbicularis       .  . 
Ostrea  Leymerei  . 
Pecten  interitriatus 
Exogyra  paryula  . 

E.  sp  

Lima  undata      .  , 
L.  elegans     .      .  . 
Plicatula  placunea 
Gervillia  anceps  (?) 
Inoceramus  concentricus  ( 

(small  var.) 
I.  imbricatus  .  . 
Pinna  gracilis 

Cucullaea  securis,  var.  major 
Corbis  sp. 
Astarte  Ixvis 
Isocardia  sp.  .  . 
Trigonia  spinosa 
Thetis  Sowerbii,  var.  major 
T.  S.,  var.  minor  . 
Lima  (2  species) 
Avicula  sp. 

Inoceramus  venustulus 
Mya  (?)  phraseolina 
Pholadom}'a  sp.  . 
Pecten  striato-punctatus 
Perna  Mulleti 
Nucula  obtusa,  var.  planata 
Isocardia  angulata 
Trigonia  sp.  . 
Leda  sp.  .  . 

Avicula  macroptera  . 
Cardium  subhillanum 
Lima  Iteriana 
Exogyra  conica  .  . 
E.  haliotoidea       .  . 
E.  laciniata 
E.  Eauliniana 
Inoceramus  suleatus  . 
I.  subsulcatus       .  . 
Lima  globosa 
Pecten  Beaveri 
Plicatula  pectinoides  . 
Avicula  gryphaeoides  . 
Inoceramus  Crispi 
I.  tenuis 

Ostrea  Normaniana  . 
0.  vesicularis        .  . 
Spondylus  striatus 
Gasteropoda. 
Dentalium  laevigatum  . 
Trochus  sp. 
Cerithium  aculeatum 
C.  Phillipsii  (?)  . 

C.  sp  

Trochus  sp. 
Pleurotomaria  sp.  . 
Solarium  ornatum  (?) 
Emarginula  neocomiensis 
Cerithium  Clementinum 


var  

Turritella  laevigata 
Solarium  tabulatum 
Delphinula  (?)  sp. 
Dentalium  ellipticum  (?) 
Auricula  obsoleta  . 
Trochus  (?)  pulcherrimus 
T.  granulatus 
Eostellaria  Parkinsoni 
B.  bicarinata  . 
Dentalium  sp. 
Pleurotomaria  gisrantea  . 
P.  sp.  . 

Cerithium  mosense 
Cephalopoda. 
Ammonites  multiplicatus, 

var.  ?  hystrix  . 
A.  multiplicatus    .      .  , 


Lower 
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A.  Asterianus 
Belemnites  lateralis 
Ammonites  Noricus  , 
A.  N.,  var.  furcillatus  . 
A.  raricostatus  . 
Ancyloeeras  Emerieii 
A.  Duvalii  . 
A.  Puzosianum 
Ammonites  rotula 
A.  marginatus  . 
A.  trisulcosus 

A.  sp  

A.  speetonensis,  var.  venus 

tus  .... 
A.  s.,  var.  concinnus 
Belemnites  jaculus 
Ammonites  Nisus  . 
A.  nucleus  .       .  . 
A.  cryptoceras       .  . 
A.  angulicostatus 

A.  crassicostatus    .  . 
Ancyloeeras  sp.  . 
Belemnites  sp. 

B.  semicanaliculatus  . 
Ammonites  clypeiformis 
A.  plieomphalus 
Crioceras  (?)  Bowerbankii 
Belemnites  minimus  (?) 
Ammonites  (2  species) 

A.  Deshayesii,  var.  curvi 

nodus  .... 
A.  bipinnatus 
Ancyloeeras  grande 

A.  sp  

A.  sp.     .       .  . 
Ammonites  Deshayesii 
Belemnites  ultimus 
Ammonites  Cornuelianus 
Ancyloeeras  gigas 
Nautilus  albensis  .  . 
N.  Bouchardianus 
Ammonites  Beudanti 
A.  rostratus 

A.  auritus      .      .  . 
A. lautus  . 

Belemnites  attenuatus  . 
Vertebrata. 
Pisces. 

Vertebra?  and  other  remains 

Lamna  sp  

Ischiodon  sp  

Otodus  appendiculatus 
Eeptilia. 

Ichthyosaurus  sp.  .       .  . 
Plesiosaurus  sp.  . 
Teleosaurus  sp.  .  . 

Plesiosaurus  latispinus  (?)  . 


Lower 
Neocomian. 
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We  shall  offer  no  remarks  upon  this  table  beyond  referring  to 
the  marked  dissimilarity  of  the  fauna  of  the  red  chalk  from 
those  of  the  older  strata,  there  being  only  5  out  of  60  species  in 
common.  The  table  is  full,  but  by  no  means  complete,  and  is 
intended  to  indicate  roughly  what  is  known  of  the  distribution 
of  the  species  in  the  lower  cretaceous  beds  of  the  east  of  England. 

The  '  Carstone '  is  believed  to  be  the  representative  of  the 
lower  greensand,  as  developed  in  the  south  of  England — a 
stratum  which  is  remarkable  for  its  varied  alterations  in  litho- 
logical  character,  in  passing  from  district  to  district.  Although 
almost  unfossiliferous  at  Hunstanton,  it  abounds  in  organic 
remains  in  places  further  southwards.  At  Ely  it  i3  known  as 
the  Shanklin  sands,  and  consists  of  a  conglomerate  of  small 
rounded  pebbles  in  the  lower  portion,  and  of  brown  sands  alter- 
nating with  layers  of  clay,  witli  phosphatic  nodules  in  the 
upper.  At  Upware  and  Potton  it  also  consists  of  sands,  alter- 
nating with  beds  containing  phosphatic  nodules ;  but  at  these 
localities  numerous  fossils,  chiefly  brachiopoda,  have  been  col- 
lected. The  discovery  of  fossils  is  much  facilitated  by  the 
extensive  diggings  which  are  made  for  the  nodules  at  the  places 
named,  as  also  at  and  near  Sandy  in  Bedfordshire.  Near  Hart- 
well  in  Buckinghamshire  these  sands  still  possess  a  coarse,  highly 
ferruginous,  pebbly  character ;  the  pebbles  are  fiecpaently  large, 
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more  or  less  rounded,  and  consist  of  various  substances,  such  as 
quartz,  quartzite,  Lydian  stone,  &c.  No  pliosphatic  nodules  have 
been  noticed,  but  there  are  casts  of  the  shells  of  several  species  of 
molluscs,  such  as  Lima  undata,  Pecten  distriatus,  P.  Gottaldinus  (?), 
Exogyra  sinuata,  Rhynchonella  antidichotoma,  Pholas  cornuelliana, 
&c.  The  cretaceous  beds  beneath  the  gault  of  the  southern 
counties  of  England  expand  in  thickness  from  west  to  east,  and 
from  north  to  south ;  in  these  directions  also  they  pass  from  a 
prevalent  arenaceous  character  to  beds  of  a  more  varied  descript  ion, 
owing  to  the  accession  of  clays,  and  in  places  calcareous  matter. 
The  increase  in  thickness  from  about  40  feet  near  Lyme  Regis,  to 
tquwards  of  400  feet  at  Folkestone,  does  not  arise  so  much  from  the 
interpolation  of  fresh  beds  as  from  the  appearance  of  lower  and 
distinct  strata.  The  beds  at  Lyme  Regis  are  probably  the 
representatives  of  the  green  sand  at  Blackdown  and  Warminster, 
the  sponge  gravels  at  Farringdon,  the  pebble  beds  and  carstone 
at  Godalming,  and  the  Folkestone  beds  at  Folkestone,  where  the 
thickness  is  70  feet.  At  Folkestone  the  lowest  beds  consist  of 
the  Atherfield  clay,  which  has  been  traced  west  as  far  as  Guild- 
ford and  Atherfield,  preserving  nearly  the  same  thickness  and 
composition  everywhere.  The  Hythe  beds  consist  of  compact 
limestone  and  sandstone  in  the  east,  but  towards  the  west,  as  at 
Cuildford,  Godalming,  and  the  Isle  of  Wight,  it  is  almost  a 
sand.  Above  these,  and  immediately  beneath  the  Folkestone 
beds,  are  the  Sandgate  beds,  which  form  a  mass  of  dark  coloured 
argillaceous  sands,  which  lose  a  large  portion  of  the  clayey 
ingredient  towards  the  west.  These  lower  greensand  strata  are 
best  displayed  in  England  in  their  most  southern  locality, 
viz.,  the  Isle  of  Wight;  and  we  incorporate  the  following 
descriptions  and  lists  of  fossils,  from  the  '  Memoir  of  the  Geo- 
logical Survey '  on  the  Isle  of  Wight,  for  comparison  with  the 
Yorkshire  deposits.  The  species  occurring  in  the  other  cre- 
taceous beds  are  also  given ;  and  other  columns  are  devoted  to 
those  found  in  the  Farringdon  gravels,  and  in  the  cretaceous 
beds  ol  the  south-west  of  France.  The  series  of  strata  is  dis- 
tinguished into  16  groups,  whose  aggregate  thickness  is  upwards 
of  800  feet.  (1)  The  lowest,  or  Perna  beds,  rise  from  the  base 
of  the  cliff  (near  Atherfield  Point),  a  short  distance  east  of  a  point 
situated  below  the  signal  staff  of  the  coastguard  station,  and  form  a 
ledge  out  at  sea,  called  '  the  bench,'  which  is  visible  at  low  water, 
and  known  to  extend  to  a  distance  of  several  miles  from  the  shore. 
These  beds  consist  of  a  dark  blue  sandy  clay  and  greenish  sand, 
much  harder  in  the  upper  than  in  the  lower  part,  and  characterised 
by  abundance  of  Perna  Mullcti,  a  fossil  not  occurring  in  any  other 
part  of  the  formation.  Numerous  remains  of  Exogyra  sinuata 
are  also  found  in  this  bed  of  large  size,  together  with  remains  of 
fish  belonging  to  the  genera  Lamna,  Odontaspis,  Saurocephalus, 
Hypsodon,  Hybodus,  &c.  (2)  The  Atherfield  clay  is  of  a  drab 
colour,  passing  into  bluish  grey,  and  contains  flat  nodular  masses. 
Ammonites,  Pinna  Eobinaldina,  and  turtle  remains  have 
been  obtained  from  these  nodules.  (3)  The  Crackers.  This 
group  is  especially  remarkable  for  the  great  variety  of  its 
fossils.  It  consists  of  alternations  of  sandy  clays  and  clays, 
and  two  layers  of  ferruginous  sandy  nodules,  which  have  been 
called  the  "crackers"  from  the  noise  produced  by  the  waves  in 
dashing  over  the  ledges  formed  by  them  on  the  shore.  The 
lower  part  of  this  group  is  a  brown  clay  and  sand  about  25  feet 
thick,  and  contains  (amongst  other  fossils)  calcareous  deposits  of 
Ammonites,  and  astacoid  remains,  the  occurrence  of  which  has 
caused  it  to  be  called  by  the  collectors  '  the  lower  lobster  bed.' 
The  succeeding  beds  are  sands,  containing  concretionary  masses 
of  sandstone,  and  are  about  20  feet  thick,  abounding  in  fossils 
throughout,  amongst  which  Pinna,  Thetis,  Ammonites  Des- 
hayesii,  and  in  the  lower  part  Myacites  plicata  in  an  upright 
position,  are  the  most  plentiful.  In  the  lower  sandstone,  from  a 
foot  to  eighteen  inches  in  thickness  is  almost  entirely  made  up 
of  Gervillia  aviculoides,  Trigonia  dcedalea,  Ammonites  Des- 
hayesii,  &c,  while  the  upper  layer  of  sandstone  situated  about  a 
foot  from  the  top  of  the  sand,  is  composed  of  a  coarse  sandy 
limestone  or  grit,  enclosing  fossilized  coniferous  wood  containing 
the  remains  of  Teredo.  The  beds  forming  the  remainder  of  this 
group  are,  in  the  lower  part,  a  brown  clay  with  astacoid  fragments, 
16  or  17  feet  thick,  and  sandy  clays  for  the  rest  of  the  distance, 
23  or  24  feet.  They  contain  fossils  throughout.  (4)  A  bed  of 
brown  or  ferruginous  coloured  sand,  20  feet  thick,  forms  the  base 
of  the  'lower  Exogyra  group,'  and  is  overlain  by  two  feet  of 
sand  containing  Perna  alwformis,  but  chiefly  remarkable  for  the 
great  abundance  of  Terebratula  sella,  which,  though  occurring  in 
several  of  the  beds  higher  up,  is  nowhere  so  plentiful  as  here. 
The  bed  with  Exogyra  sinuata,  which  comes  to  the  shore  under 
Atherfield  High  Cliff,  is  the  next  in  succession.    Where  it  comes 


to  the  base  of  the  cliff  it  is  about  two  feet  thick — the  lower  8 
or  10  feet  consisting  of  brown  sand  and  sandstone  with  oolitic 
grains  of  iron  ore.  Pinna  Eobinaldina  is  often  to  be  met 
with  in  the  coarse  sand  at  the  bottom,  while  Exogyra  sinuata, 
which  is  sometimes  of  very  large  size,  chiefly  abounds  in  the 
upper  two  feet.  (5)  The  '  Scaphitcs  group '  may  be  divided 
into  three  beds,  the  lowest  of  which  is  a  brown  and  ferruginous 
coloured  sand,  20  feet  thick,  containing  large  Exogyra  sinuata, 
Terebratula  sella,  Rhynchonella  Gibbsiana,  and  other  fossils. 
The  nodules  containing  Scaphites  gigas  and  S.  Hillsii,  form 
layers  about  two  feet  in  thickness,  and  are  succeeded  in  ascending 
order  by  27  feet  of  greenish  sand  with  fine  specimens  of  Exogyra 
sinuata  in  the  iqiper  part.  (6)  The  'lower  Grioceras  beds.' 
The  lower  layer  rests  upon  the  last-mentioned  bed,  and  the 
remaining  portion  of  this  group  of  strata  consists  of  three  other 
layers  containing  Grioceras,  imbedded  in  sand,  the  lowest  of 
which,  furnishing  the  best  specimens  of  that  fossil,  crosses  the 
bottom  of  Whale  Chine.  (7)  The  '  Walpen  and  Ladder  Sands 
and  clays '  extend  on  the  shore  from  about  30  yards  east  of 
Walpen  Chine  to  about  halfway  between  Ladder  and  Whale 
Chines,  in  the  latter  of  which  they  are  well  seen  ;  the  lower  27 
feet  being  a  greenish  sandy  clay,  with  nodules  containing 
Ammonites  Martini  and  a  large  Gryphcea,  and  the  upper  part, 
about  33  feet,  which  is  clayey  below  and  sandy  above,  containing 
Dentalium,  Myacites  mandibula,  Pinna  Robinaldina,  &c.  (8) 
The  '  Upper  Grioceras  group '  is  seen  for  some  distance  along  the 
shore  east  of  Walpen  Chine.  It  consists  of  sandy  nodules 
imbedded  in  sand,  and  containing  Crioceras  BowerbanMi,  Am- 
monites Martini,  Gervillia  solenoides,  Terebratula  sella,  and  other 
fossils.  (9)  The  '  Walpen  and  Ladder  Sands '  consist  of  greenish 
and  grey  sand,  42  feet  thick,  with  a  layer  of  large  nodules  at  the 
base  containing  numerous  fossils  ;  about  6  feet  above  which  is 
a  bed  of  variable  thickness,  composed  principally  of  Serpulm 
associated  with  Terebratula  sella  and  other  shells.  (10)  The 
'Second  Gryphcea  group.'  In  the  lower  12  feet  of  sands  and 
clays,  some  of  which  are  ferruginous  and  oolitic,  similar  to  those 
already  noticed  as  forming  the  upper  part  of  group  4,  there  are 
three  or  four  ranges  of  Exogyra  sinuata.  That  shell  also  occurs 
in  the  greenish  sand  forming  the  upper  portion  of  this  group, 
which  marks  the  limits  of  its  range  in  an  upward  direction. 
Small  fragments  of  vegetable  remains  (Lonchopteris  Mantellii) 
occur  not  only  in  these  beds,  but  nearly  throughout  the  whole 
formation.  In  the  lowest  part  of  this  group  they  are  associated 
with  Inoceramus.  (11)  The 'Cliff-end  Sands,' about  20  feet  in 
thickness,  consist  of  sands  with  a  subordinate  bed  of  fossiliferous 
clay  with  Trigonia,  &c,  in  the  lower  part,  and  in  the  upper  part 
of  dark  bluish  clay  and  green  sand,  with  pyritiferous  concretions, 
some  of  which  resemble  the  stems  of  plants.  (12)  '  Foliated 
Clay  and  Sand.'  This  division  consists  ot  25  feet  of  alternations 
of  dark  blue  clay  and  greenish  sand,  containing  concretions  of 
pyrites  and  large  irregular  masses  of  coarse  sandstone.  They 
are  displayed  in  the  cliffs  between  Walpen  and  Blackgang 
Chines,  which  between  those  two  points  are  formed  of  hard 
greyish  green  sands,  with  three  bands  of  ferruginous  grit  contain- 
ing Siphonia  like  tubes,  which  on  exposure  to  the  air  and  action 
of  the  sea,  assume  a  hollow,  cavernous  appearance  from  the 
wearing  away  of  the  softer  portions.  (13)  '  Sands  of  Walpen 
and  Blackgang  Undercliff.'  The  commencement  of  this  group 
is  marked  by  a  bed  of  loose  white  sand  with  thin  laininoe  of 
clay,  about  8  feet  6  inches  thick,  which  extends  in  the  cliff  as  far 
as  Walpen  High  Cliff,  where  it  crops  out  at  the  surface  of  the 
ground.  The  remainder  of  the  group  consists  of  greenish  and 
brown  sand,  70  feet  thick,  succeeded  by  7  feet  of  coarse  ferru- 
ginous sand,  with  rounded  grains  of  iron  ore  in  the  lower  half 
of  the  bed,  and  by  12  feet  of  alternating  sand  and  clay.  (14) 
'  The  ferruginous  bands  of  Blackgang  Chine'  rise  from  the  shore 
between  Rocken  End  and  Blackgang  Chine  ;  and  form  the 
uppermost  fossiliferous  group  of  the  lower  greensand  formation. 
They  are  composed  of  brown  and  yellow  sands,  with  layers  of  fer- 
ruginous concretions,  and  in  the  upper  part  of  a  bed  of  ferruginous 
sandstone,  5  feet  thick,  making  about  20  feet  for  the  thickness  of 
the  entire  group,  which  is  more  or  less  fossiliferous  throughout. 
(15)  The  '  Upper  Clays  and  Sand-rock'  consist  of  40  feet  of  dark 
grey  clay,  with  pyrites,  separated  by  18  feet  of  white  and  fawn 
coloured  sand  from  a  mass  of  clay  and  sand  60  feet  thick.  The 
sand  rises  from  the  base  of  the  cliff  about  200  yards  west  of 
Rocken  End,  near  which  it  has  been  worked  for  glass-house 
purposes.  (16)  Various  sands  and  clays  constitue  the  remainder 
of  the  section,  about  half-way  up  in  which  is  a  bed  of  hard  white 
sand,  probably  the  same  bed  as  that  which  appears  at  the 
base  of  the  cliff  on  the  shore  at    Rocken  End.     It  there 
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consists  of  8  or  10  feet  of  hard  white  sand,  with  carbon- 
aceous and  ferruginous  lines  and  harder,  irregular  ferru- 
ginous concretionary  masses  or  bodies.  This  bed  is  at  the 
top  of  the  purely  sandy  deposits,  and  must  constitute  nearly 
the  uppermost  bed  of  the  lower  greensand  formation.  It 
appears  on  the  face  of  the  cliff,  rising  at  an  angle  of  from 
2h°  to  3°  nearly  as  far  as  the  top  of  Blackgang  Chine,  with  blue 
clayey  beds  above.  These  clayey  beds  represent  the  gault. 
Near  the  junction  of  the  greensand  with  the  gault  there  is  a 
layer  of  iron  sandstone  and  a  number  of  pyritised  fossils  and 
pkosphatic  nodules.  The  interpretation  of  this  phenomenon  pre- 
sented in  this  section  is  given  in  a  paper  by  Captain  Ibbetson 
and  Professor  E.  Forbes  ('  Quar.  Jour.  Geol.  Soc'  vol.  i.)  to  the 
following  effect : — It  appears  that  "  at  the  close  of  the  Wealden 
there  was  a  sudden  depression  of  the  bed  of  the  great  fresh- water 
estuary  and  an  influx  of  the  sea.  The  first  effect  of  such  an 
influx  would  be  the  destruction  of  the  animals  in  the  estuary  not 
adapted  for  living  in  salt  water ;  hence  we  find  a  total  destruction 
of  the  "Wealden  animals,  the  remains  of  which  accumulate 
towards  the  junction  of  that  formation  with  the  lower  green- 
sand— a  fact  which  indicates  the  nature  of  the  change.  Even 
the  Cerithium,  although  belonging  to  a  genus,  many  species 
of  which  are  capable  of  living  in  the  depths  of  the  sea,  was 
destroyed,  notwithstanding  that  its  appearance  only  in  the 
uppermost  beds  of  the  Wealden  indicates  that  its  presence  there 
was  due  to  the  commencement  of  the  very  state  of  things  which 
eventually  destroyed  it.  That  tire  depression  was  of  some 
extent,  though  not,  perhaps,  of  many  fathoms,  is  indicated  by 
the  nature  of  the  animals  which  lived  in  the  first  formed  sea-bed, 
and  which,  when  they  died,  were  often  embedded,  in  the  fine  and 
probably  fast  depositing  mud,  in  the  vertical  position  in  which  it 
is  the  habit  of  such  animals  as  Pinna  and  Panojxjea  to  assume 
when  alive.  After  this  a  temporary  change  followed,  when  an 
influx  of  sand  mingling  with  the  calcareous  mud,  caused  a  state  of 
sea-bottom  peculiarly  favourable  to  the  presence  of  animal  life. 
In  this  way  were  called  into  existence  a  multitude  of  species, 
which  were  added  to  those  which  had  appeared  before  these. 
This  was,  in  fact,  such  a  state  of  sea-bottom  as  is  now  presented 
by  great  shell  banks  ;  but  it  does  not  seem  to  have  lasted  long, 
and  new  depositions  of  mud  appear  to  have  extinguished  some 
forms,  whilst  others  suffered  by  the  change  only  in  the  diminu- 
tion of  their  numbers.  In  the  midst  of  this  muddy  epoch,  a 
temporary  and  peculiar  condition  of  sea-bottom,  forming  what 
are  called  the '  crackers,'  called  forth  the  presence  of  numerous 
mollusca,  at  first  of  various  species  of  the  genus  Gervillia,  and 
of  Cerithium,  Dentalium,  and  other  univalves,  which  appear  to 
have  enjoyed  but  a  brief  existence  (as  species)  in  this  locality, 
since  similar  conditions  were  never  afterwards  repeated.  The 
greater  number  of  the  gasteropodous  mollusca  of  the  English 
lower  greensand  are  found  within  this  range.  At  the  close  of  the 
deposition  of  this  great  mass  of  clay  there  was  for  a  time  a  great 
multiplication  of  individuals  of  certain  brachiopoda,  which  had 
commenced  their  existence  in  the  lower  beds.  Thus  Rhynchonella 
Gibbsii  suddenly  appears  in  immense  abundance,  covering  the 
bottom  of  the  sea,  and  predominating  over  the  animals  among 
which  it  had  previously  been  but  thinly  scattered.  This  loAvest 
zone  of  Terebratuke  marks  the  commencement  of  a  new  state  of 
sea-bottom  where  sands  predominated  over  the  clays,  each 
interval  of  deposition  being  usually  marked  by  the  presence  of 
a  layer  of  Exogyra  sinuata,  the  period  of  rest  being  almost 
always  sufficient  to  enable  the  Exogyra  to  attain  its  full  growth. 
Other  bivalves  are  found  with  it,  but  in  comparatively  small 
numbers,  and  not  such  as  are  of  gregarious  habits.  During  the 
whole  of  this  period  enormous  Cephalopoda,  including  species 
of  Crioceras  and  Scaphites,  frequented  these  seas,  and  when 
dead  formed  the  nucleus  round  which  calcareous  and  sandy 
matter  collected  and  formed  nodules.  The  death  of  these 
animals  seems  to  have  been  connected  with  the  periodical 
charging  of  the  sea  with  sediment ;  hence  we  find  them  usually 
alternating  with  the  zones  of  Exogyra,  and  forming  irregular 
bands  in  the  intervening  sedimentary  deposits.  In  the  midst  of 
the  period  of  Exogyra  there  is  a  sudden  re-appearance  of  the 
muddy  deposits,  during  the  predominance  of  which  those 
animals  adapted  for  such  a  sea-bottom,  and  which  had  survived 
the  cessation  of  the  deposition  of  the  fuller's  earth  again  multi- 
plied, but  the  species  which  had  become  extinguished  were  not 
replaced  by  representative  forms.  This,  however,  did  not  last 
long,  the  sand  again  predominating  with  its  zones  of  Exogyra  and 
lines  of  Crioceras  nodules.  A  temporary  multiplication  of  Terebra- 
tula  sella  siiddenly  marks  a  change  in  the  zoological  conditions,  for 
the  Cephalapo&a  disappear,  although  the  zones  of  Exogyra,  which 


animal  does  not  appear  to  have  been  affected  by  the  change 
(probably  a  change  in  the  depth  of  the  sea),  go  on  a3  before  ; 
there  being,  however,  no  alternating  lines  of  nodules.  It  would 
seem  that  the  sea  began  to  shallow,  probably  from  elevation  of 
the  sea-bottom,  until  at  last  the  Exogyra  itself  disappears,  the 
bands  exhibit  traces  of  the  influence  of  currents,  and  become 
more  gravelly ;  lignites,  indicating  a  shallow  sea,  beeome  com- 
mon, form  belts  in  the  ferruginous  sand,  and  in  one  place  a  bed 
in  the  wavy  blue  sand,  at  a  time  when  much  iron  was  deposited. 
The  deposition  of  the  peroxide  of  iron  appears  to  have  been  con- 
nected with  the  disappearance  of  the  majority  of  mollusca,  though 
Trigonia,  Thetis,  and  Venus  occasionally  occur  in  considerable 
numbers.  In  the  uppermost  strata  scarcely  any  animal  remains 
are  found,  and  everything  appears  to  indicate  a  barren  and 
shallow  sea,  previous  to  a  new  state  of  things  when  a  fresh  series 
of  clays  (forming  the  gault)  being  deposited,  the  majority  of  the 
animal  forms  which  characterise  the  clays  of  the  lower  green- 
sand disappear,  and  are  replaced  by  distinct  species,  representative 
in  time."  The  gault  of  the  Isle  of  Wight,  then,  strongly  re- 
sembles the  red  chalk  of  Hunstanton  in  overlying  a  series  of 
sterile  sands,  and  in  the  marked  difference  of  its  fossils  from 
the  underlying  fossiliferous  strata.  The  remarkable  fluctuations 
in  the  appearance  and  disappearance  of  the  species  pointed  out 
in  the  quotation  appears  to  be  due  to  the  migrations  of  faunas 
to  localities  newly  adapted  for  them,  but  there  is  no  proof  that 
their  appearance  and  disappearance  is  owing  to  their  extinction 
and  creation,  an  idea  which  pervades  the  quotation.  It  is  one 
of  the  most  difficult  tasks  in  palaeontology,  a  task  which  will  tax 
the  efforts  of  many  generations  of  students,  to  determine  the 
approximate  periods  when  each  species  came  into,  and  disap- 
appeared  from  existence.  The  following  table  represents  the 
faunas  of  the  Isle  of  Wight  and  south-west  of  France.  The 
French  species  are  stated  on  the  authority  of  Coquand.  The 
'  Gardonian '  stage  is  considered  to  be  intermediate  between 
the  lower  chalk  and  chalk  marl  of  England,  the  '  Carentonien ' 
follows  above,  but  is  also  older  than  the  lower  chalk  ;  the 
lowermost  portion  of  the  chalk  is  believed  to  be  absent.  The 
next  stage,  the '  Angoumien '  and  the  'Provencien,'are  not  repre- 
sented in  England,  but  their  age  intervenes  between  the  upper 
and  lower  halves  of  the  lower  chalk ;  the  '  Coniacien '  stage 
immediately  underlies  the '  superior  lower  chalk,'  which  is  repre- 
sented by  the '  Santonien'  stage  ;  the  '  Campanien '  stage  is  equiva- 
lent to  the  upper  chalk,  and  the  '  Dordonien '  belongs  to  the  age 
immediately  subsequent  thereto.  We  have  not  attempted  to 
reconcile  the  synonyms ;  but  the  table  will  afford  an  idea  of 
the  general  character  of  the  faunas  : — 


Plants;. 

Actinophyllum  ?  sp.  . 
Lonchopteris  Mantclli  i 
Chondrites  fastigiatus 
Clathraria  Lyellii  .  . 
Equisetites  Bouchardii 
Fucoides  Brardii  .  . 
P.  Orbignyi. 
F.  striatus  .  .  . 
F.  tuberculosus  . 
F.  canaliculars  .  . 
Zosteritqg  cauliniae- 
folia  .  .  .  . 
Z.  lincata 

Z.  bellovisana.       .  . 
Z.  elongata  . 
Protozoa. 
Foraminifera. 
Cyclolina  cretacea  .  . 
Orbitolina  plana  . 
O.  mamillata  .      .  . 
O.  concava  . 
Dentalina  rustica  .  . 
Cristellaria  carentina  . 
Lituola  rugosa       .  . 
Alveolina  cretacea 
A.  ovum  .      .       .  . 
Ohrysalidina  gradata  . 
Cuneolina  pavonia  .  . 
C.  conica 

C.  Fleuriaui    .      .  . 
Orbitolites  media 
Orbitolina  gigautea  . 
O.  radiata  . 
Spongida3. 
Conis  contortuplicata . 


England 
(chiefly  Isle  of  Wight). 


France 
(South-west). 
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England 
(chiefly  Isle  of  Wight). 


Spongia  peziza 

Manon  marginatum 

M.  maeropora. 

M.  porcatum 

M.  farringdonense 

Scyphia  foraminosa 

S.  furcata 

Jerea  Desnoyeri  . 

Verticellites  anastomo- 
sans     .      .       ■  • 

Siphonia  pyriformis  . 

S.  Websteri     .       .  . 

S.  agariciformis  . 

Spongia  meandroides  . 

Scyphia  Fittoni  . 

Cliona  Mantellii     .  . 

Hippalimus  fungioides 

Stellispongia  micro- 
stella. 

Amorphospongia  ca- 
rentonensis  .       .  . 

A.  Gaudryi  . 

A.  digitata      .       .  . 

Siphonia  Fittoni  . 

S.  Koenigii      .       .  . 

Jerea  cupula  , 

Margiuospongia  irregu- 
laris    .      .      •  ■ 

Cupulospongia  dilatata 

C.  towensensia  . 

C.  oblonga      .      .  . 

C.  santonensis 

Verticellites  Goldfussi. 

Siphonia  lycoperdites  . 

Spargispongia  rugosis- 
sima    .       .       ■  • 

Cliona  irregularis 

Rhyzospongia  picto- 
nica     .      .      .  . 
Ccelenterata. 
Actinozoa. 

Chisma  furcillatum  . 

Choristopetalum  impar 

Cyathophora  elegans  . 

Holocy.-.tis  elegans 

Siphodictyum  gracile  . 

Ellipsosmilia  cornuco- 
pias 

E.  humilis  .  .  . 
Lasmophyllia  pateri- 

formia 
L.  meandra    .       .  . 
Ccelosmilia  sulcata 
Funginella  elegans.  . 
Amblophyllia  cretacca 
Dactylosmilia  caren- 

tonensis  . 
Barysrnilia  conf usa 
Cycloeoenia  rustiea.  . 
Cryptoccenia  caranto- 

niana 
C.  Fleuriaui    .       .  . 
C.  rustiea    .      .  • 
Stephauocoenia  conia- 

censis  

S.  grandipora 

S.  carantonensia     .  . 

S.  littoralis  . 

S.  Fleuriaui    .       .  . 

Astroccenia  carenton- 

ensis .... 
Synastrea  pinnata  .  . 
Centrastrea  cenomana 
C.  Michelini  .  .  . 
Stelloria  rustiea  . 
S.  elegans  .  .  . 
Polytremacis  bulbosa . 
Dactylacis  ramosa  .  . 
Cyclolites  elliptica 
Funginella  hemisphaj- 

rica  .... 
Ellipsosmilia  cuneolus 
Phylloccenia  pedicu- 

lata  .  .  .  . 
Astroccenia  formosa  . 
Astra;a  sulcato-lame  1- 

losa  . 
Synastrsea  cistela  .  . 
S.  microxona 
Mseandrina  radiata.  . 
Polytrema  Coquandi  . 
P.  pavonia      .       .  . 
P.  maeandrea 
P.  avellana     .      .  . 
P.  dilatata  . 
Cyclolites  cancellata  . 

C.  cupularia  .  .  . 
Diploctenium  subcir- 

culare 

D.  lamellosum  .  . 
Aplosastrsea  gemtni- 

nata  .  .  .  . 
Astrasa  royaua       .  . 


-7, 


FnA^"CE 
(South-west). 


Ceiiopora  subdicho- 
toma .... 
C.  cryptopora  .      .  . 
Polytrema  sphaira 
P.  urceolata    .       .  . 
Millcpora  glomerata  . 
Cryptoccenia  rotula 
Synastrsea  filamentosa 
Actinhelia  elegans 
Ceriopora  madrepora- 
cea      .      .      .  . 

C.  racemosa. 
Annulosa. 

Echinodermata. 
Brissus  sp. 
Cardiaster  Benstedi 
Diadema  Autissodo 
rense 

D.  lbbetsoni  . 
Hemipneustes  Fittoni 
Nucleolites  Olfersii 
Salenia  punctata? 
Schizaster  D'Urbani  ? 
Diadema  dubium 
Cidaris  sp. 
Ananchytes  lievis 
Catopygus  carinatus 
Discoidea  subuculus 
D.  cylindrica  . 
Ananchytes  ovatus 

A.  planus       .  . 
Cidaris  vesiculosa 
Galerites  albogalerus 
Micraster  cor-angu 
num 

Goniopygus  Menardi 
G.  globosus 

G.  major  . 
Cottaldia  granulosa 
Peltastes  aeanthodes 
Salenia  personata 
Pygaster  truncatua 
Discoidea  excisa  . 
Anorthopygus  costel 

latua 
Caratomua  faba  . 
C.  rostratus 
C.  trigonopygus  . 
C.  latirostris  . 
Pygaulus  subequalis 
P.  maciopygus 
Catopygus  columbarius 

C.  obtusus  . 
Nucleolites  similia 
Pygurua  lampaa 
Archiacia  santonensis 
A.  gigantea  . 

A.  sandalina  . 
Micraater  Michelini 
Holaster  carinatus  . 

H.  suborbicularis 
H.  cenomanensis  . 
Hemiaster  similis 
H.  Leymerii  . 

H.  nucleus  . 
H.  Verneuili  . 
H.  Orbignyi. 
Periaster  elatus 
P.  undulatus 
P.  conicus 

Phymosoma  regnlare 
Holectypus  tuioncnsis 
Nucleopygus  depressus 
Micraster  cousobrinus 
Pentacrinus  carinatus 
Pseudodiadema  Kleinii 
Diplopodia  Archiaci  . 

D.  variolaris   .      .  . 
D.  subnuda  . 
Phymosoma  caren- 

tonianum . 
P.  rugosum    .       .  . 
P.  sulcatum . 
Salenia  scutigera  ?  .  . 
S.  gibba 

S.  geometrica  .       .  • 
S.  heliopora . 
Galerites  vulgaris  .  . 
Pyrina  ovata 
P.  ovulum      .      .  . 
Khynchopygus  galea- 

tus  .  .  .  . 
Holaster  semistriatus . 
Micraster  brevia  .  . 
Micraater  laxoporus  . 
M.  roatratus  .  .  . 
Hemiaster  nasutulua  . 
H.  anguatipneuates  . 
Nucleolites  parallelus  . 
Cidaris  cyathifera  .  . 
C.  vendocinensis . 
Bourgueticrinus  ellip- 

ticus  . 


England 
(chiefly  Isle  of  Wight). 


France 
(South-west). 
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Cidaris  clavigera    .  . 

C.  sceptrifera 

C.  subvesiculosa     .  . 

C.  Ramondi . 

C.  granulostriata    .  . 

C.  Jouanneti 

0.  spinossissima     .  . 

Phymosoma  corollare . 

P.  magnificum       .  . 

P.  paxatile  . 

P.  circinnatum      .  . 

P.  Saemanni 

P.  girurunense       .  . 

P.  Kosnigii  . 

P.  ornatissimum    .  . 

Pseudodiadema  pusil- 
lum     .       .      .  . 

P.  miliare  . 

Goniopygus  Baylei .  . 

Cottaldia  Michelini 

Psainmechinus  Desori 

Hyposalenia  helio- 
phora  .       .      .  . 

Discoidea  lsevissima  . 

Globator  petrocorien- 
sis  .... 

Echinobrissus  minor  . 

E.  Moulinsii   .       .  . 

E.  Collegnii  . 

Nucleolites  crucifer  . 

Botriopygus  Nanclasi . 

Catopygus  elongatus  . 

Rhynchopygus  Mar- 
mini     .       .       .  . 

Faujassia  Faujassi 

Conoclypus  Leskei 

C.  acutus  . 

C.  ovum  .... 

Cardiaster  ananchytes 

Hemipneustes  radiatus 

Micraster  Leskei . 

M.  integer 

Hemiaster  prunella 

H.  Konincki  . 

H.  breviusculus  . 

H.  Moulinsi 

Pentetagonaster  strati 
ferus .       .  . 

P.  chiliporus  . 

P.  Moulinsii 

P.  punctulatus 

Bourgueticrinus  sequa 
lis  . 
Annelida. 

Serpula  antiquata  . 

S.  filiformis  . 

S.  plexus . 

S.  polygonalis 

S.  Richardi 

Vermicularia  concava 
Crustacea. 

Astacus  vectensis  . 

Meyeria  magna  . 

Mithracites  vectensis 

Fragments 

Galeoria  Arnaudi 
Mollusca. 
Polyzoa. 

Domopora  tuberculata 

Ceriocava  ramulosa 

Heteropora  cryptopora 

Ceriopora  polymorpha 

Entalophora  meudon- 
ensis .... 

Biflustra  carentina .  . 

Membranipora  ceno- 
mana   .       .       .  . 

Melicertites  compressa 

Entalophora  carentina 

Stomatopora  reticu- 
lata     .      .       .  . 

Berenicea  regularis 

Unicavea  subradiata  . 

Domopora  clavula 

Radiopora  pustulosa  . 

R.  Huoti 

Cellarina  turonensis  . 
Fusicellaria  pulchella . 
Vincularia  quadrila- 
tera     .      .      .  . 
V.  ponsiana. 
Eschara  echinata    .  . 
Escharipora  chrysalis . 
Biflustra  insequalis.  . 
B.  simplex  . 
B.  ogivalis      .       .  . 
B.  ligeriensis 
B.  meudonensis     .  . 
B.  heteropora 
B.  gracilis       .      .  . 
Filiflustra  compressa  . 
Flustrella  pulchella  . 
P.  regularis . 


England 
(chiefly  Isle  of  Wight). 


3     O  y 


France 
(South-west). 


Flustrella  irregularis  . 
Flustrina  transversa  . 
F.  triforata  .  .  . 
Semieschara  inornata  . 
Cellepora  santonensis . 
Flustrellaria  Fran- 

quana  .       .      .  . 
Membranipora  ovalis  . 
Melicertites  foricula  . 
Semielea  Vielbanci 
Reptelea  pulchella 
Laterotubigera  flex- 

uosa    .      .      .  . 
Idmonea  carantina 
I.  lata     .      .      .  . 


Entalophora  incon- 

staus. 
Filisparsa  reticulata  . 
Discosparsa  cupula 
Proboscina  radiolito- 

rum  .  .  .  . 
Claviclausa  elegans 
Cavea  regularis  .  . 
Sparsicavea  carantina . 
Truncatula  alternata  . 
Filicrisina  verticillata . 
Reptomulticavea  ma- 

milla    .      .      .  . 
Ceriopora  digitata 
Numerous  fragments  . 
Eschara  Acis 
E.  Aegle  .      .      .  . 
E.  Aegon 

E.  amata .      .      .  . 
E.  cyprsea  . 
E.  cytherea     .       .  . 
E.  Aegea 

E.  Agata  .      .       .  . 

E.  Claudia  . 

E.  Electra       .       .  . 

Quadricellaria  elegans 

Q.  pulchella . 

Vincularia  multicella  . 

V.  santonensis 

V.  perforata    .      .  . 

V.  peregrina 

V.  longicella   .       .  . 

Escharipora  insignia  . 

Biflustra  tuberculata  . 

B.  mseandrina 

B.  variabilis    .      .  . 

B.  aequalis  . 

B.  allita  .... 


B.  bimarginata  . 
B.  grandis 
B.  lacrymopora  . 
B.  cyclopora  . 
B.  marginata 
Frustrella  frondosa 
F.  subcylindrica 
F.  echinata  . 
F.  rhomboidalis 
F.  terminalis 
Flustrina  constricta 
F.  spatulata. 
Lunulites  Bourgeoisi 
L.  cretacea  . 
I,  plana  .      .  . 


Reptolunulites  angu- 
losa  .  .  .  . 
Pavolunulites  elegans . 
Semiescbara  grandis  . 
S.  ai-borea  .  .  . 
S.  dcntata  . 
Cellepora  parisiensis  . 
C.  Vesta 

C.  Clio    .       .      .  . 
C.  Thisbe  . 
Porina-filograna     .  . 
Reptescharella  inae- 

qualis  .      .      .  . 
R.  radiata  . 
Semiescharipora  inter- 

rupta       .  . 
S.  irregularis  .       .  . 
Steginopora  irregularis 
Flusirellaria  cretacea  . 
F.  oblonga  . 
F.  bipunctata  .      .  . 
F.  tubulosa  . 
F.  santonensis       .  . 
F.  inornata 


Membranipora  Fran- 
quana  .      .      .  . 
M.  gracilis  . 
M.  ligeriensis  .       .  . 
M.  normaniana  . 
M.  cypris.       .      .  . 
M.  concatenata  . 
M.  rhomboidalis     .  . 
M.  marginata 
M.  strangulata 
Filifiustrella  lateralis  . 


England 
(chiefly  Isle  of  Wight). 


FrtANCE 
(South-west). 
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alter- 


Reptoflustrina  simplex 
R.  tubulosa  . 
Nodelea  seniiluna  .  . 
Multinodelca  tuberosa 
Melicostites  meudo- 

nensis 
Elea  lamellosa.       .  . 
Multelea  magnifica 
Semielea  plana       .  . 
Seminiultelea  arbores- 

cens  . 
Foricula  spinosa     .  . 
F.  aspera 

Filifascigera  dichoto- 
ma 

Reptofascigera 

nata  . 
Fasciporina  flexuosa  . 
Peripora  ligeriensis 
Spiropora  antiqua 
Laterotubigera  rnacro- 

pora    .      .      .  . 
L.  transversa 
L.  ammlato-spiralis 
Clavitubigera  convcxa 

C.  angustata  .  .  . 
Idmonea  excavata 

I.  communis  .       .  . 

I.  grandis  . 

I.  marginata  .       .  . 

Scmi-laterotubigera 

annulata  . 
Reptotubigera  ramosa 
R.  elevata       .      .  . 
R.  marginata 
Radiotubigera  organis- 

ans  .  .  .  . 
Uiscotubigera  sauto- 

nensis 
Unitubigera  papyracea 
Aetinopora  Gaudryi  . 
Entalophora  raripora  . 
E.  linearis  .  .  . 
E.  subregularis  . 
E.  pustulosa  .  .  . 
Mesinteriopora  auricu- 

laris  .       .  . 
Discosparsa  clypei- 

formis 
Diastopora  papyracea . 

D.  tubulosa . 
Stomatopora  ramea 
S.  Calypso  . 
Proboscina  Toucasi.  . 
P.  faseiculata 
Rerenicea  papillosa 
Multisparsa  foliacea  . 
Reptomultisparsa  con- 

gesta. 

Semimultisparsa  tu- 
berosa 

Reptoclausa  obliqua  . 

Claviclausa  globulosa  . 

Multiclausa  compressa 

Clausa  micropore 

C.  obliqua       .       .  . 

Reticulipora  obliqua  . 

R.  ligeriensis  .       .  . 

Crisina  triangularis  . 

Cavea  royana  .       .  . 

C'lavicavea  rcgularis  . 

Discocavea  irregularis. 

Semicea  tubulosa 

Semicavea  variabilis  . 

Ditaxia  anomalopora  . 

Liehenopora  elatior  . 

Unicavea  collis  . 

Filicea  sub-compressa . 

Laterocea  simplex 

Reptomulticavea  sim- 
plex .... 

R.  subirregularis   .  . 

Truncatula  carinata  . 

T.  gracilis       "      .  . 

Unieytia  falcata  . 

Nodicressis  tubercu- 
lata  .... 

Cellaria  caetiformis  . 

C.  inosqualis 

Vincularia  norman- 
iana     .       .       .  . 

V.  regularis  . 

V.  royana       .      .  . 

V.  nistica  . 

V.  pulchella    .      .  . 

V.  verticillata 

V.  lepida .      .      .  . 

V.  elegans  . 

V.  Leda  .... 

V.  quadrangularis 

Eschara  Delaruei   .  . 

E.  girondina  .  . 
E.  royana      .      .  . 


England 
(chiefly  Isle  of  Wight). 


o  o 


Fhance 
(South-west). 


Eschara  santonensis  . 
E.  Antiopa  .  .  . 
E.  Aglaia 

E.  Allica  .       .      .  . 
E.  Artemis  . 
E.  Callirhoo    .       .  . 
E.  Calypso  . 
E.  Camilla      .      .  . 
E.  Camaena  . 
E.  Cassiope     .       .  . 
E.  Cepha  . 
E.  Charonia    .      .  . 
E.  Chloris  . 
E.  Dejanira     .       .  . 
Escharinella  elegans  . 
Escharifora  Circe 
E.  rhomboidalis     .  . 
Escharella  Arge  . 
Escharipora  Neptuni  . 

E.  pretiosa  . 
Biflustra  Actason    .  . 
B. royana 

B.  crassoramosa     .  . 
B.  regularis  . 
B.  rhomboidalis     .  . 
B.  rustica 

B.  prolifica  .  .  . 
B.  pauperata 

B.  girondina  .  .  . 
Flustrella  polymor- 

pha  . 

F.  invcrsa  .  .  . 
Flustrina  compressa  . 
F.  elegans  .  .  . 
F.  ornata 

Stichopora  clypeata  . 
Semieschara  simplex  . 
Cellepora  simplex  .  . 

C.  Zelima  . 
C.  Zangis.      .      .  . 
C.  Xiphia 

C.  Urania       .       .  . 
Porina  angustata. 
P.  varians      .      .  . 
P.  filiformis. 
Reptescharellina  hor- 
rida     .      .      .  . 
R.  flabellata. 
R.  pupoides    .      .  . 
Scmiescharipora  ovalis 
Reptescharipora  rus- 
tica .... 
Discoflustrcllariadoma 
Filiflustrellaria  ob- 
liqua .... 
Flustrellaria  forata 
F.  profunda. 
Membranipora  Calypso 
M.  subsimplex  . 
M.  pyriformis .       .  . 
M,  rustica  . 
Nodelea  ornata      .  . 
Melicertites  semiluna. 
Osculipora  royana  .  . 
Tubigera  antiqua 
Idmonea  ramosa    .  . 
I.  cancellata 
I.  pseudodisticha  .  . 
Reptotubigera  serpens 
Multitubigera  gregarea 
Entalophora  subgra- 
cilis  .... 
E.  madreporacea    .  . 
E.  symmetrica  . 
Bidiastopora  elegans  . 
B.  crassa 

B.  triangulacea      .  . 
B.  papyracea 
Mesinteriopora  laxo- 
pora     .       .      .  . 
Berenicea  littoralis 
Spiroclausa  spiralis 
Clausa  ii-regularis 
Reticulipora  girondina 
Bicrisina  cultrata   .  . 
Crisina  normaniana  . 
Zonopora  variabiUs 
Z.  undata 
Reteporidea  royana 
R.  ramosa  . 
Multicavea  magnifica  . 
Sulcocavea  laciyma 
Plethopora  ramulosa  . 
P.  cervicornis 
Semicressis  tubulosa  . 
Brachiopoda. 

Lingula  truncata    .  . 

Rhynchonella  depressa 

R.  Gibbsiana 

R.  latissima    .       .  . 

R.  nuciformis 

R.  parvirostrum     .  . 

R.  sulcata    .      .  . 


England 
(chiefly  Isle  of  Wight). 
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Terebratula  celtica 
T.  faba  . 
T.  lentoidea  . 
T.  oblcmga  . 
T.  sella  . 
T.  depressa  . 
T.  nerviensis  . 
T.  Boubei  . 
T.  Roemeri 
T.  revoluta  . 
Terebratella  Menardi 
Rhynchonella  com 

pressa 
Terebratella  pectita 
Terebratula  biplicata 
Magas  pumila 
Rhynchonella  La 

niarckii  . 
R.  contorta 
Terebratula  phaseolina 
Terebratella  carenton 

ensis  . 
Rhynchonella  vesper 

tilio  . 
R.  Eudcsii 
R.  difformis 
Terebratula  Nanclasi 
T.  echinulata 
Terebratella  conia 

censis  .       .  . 
T.  Fajoli 

Terebratula  semiglo 
bosa     .      .  . 

Rhynchonella  triptera 

R.  Boreaui 

R.  Blutelii  . 

R.  octoplicata . 

R.  vesicularis 

Terebratula  Bouch 
eroni  . 

T.  Clementi. 

T.  santunensis 

T.  orthisiformis  . 

Crania  Ignabergonsis 

C.  Heberti  . 

Discina  lamellosa  . 
Laraellibranchiata. 

Anomia  convexa . 

A.  laevigata     .  . 

A.  radiata  . 

Avicula  depressa  . 

A.  ephemera 

A.  lanccolata  . 

A.  pectinata 

Exogyra  harpa 

E.  plicata  . 

E.  sinuata 

Gervillia  alasformis 

G.  anceps 

G.  aviculoides 

G.  forbesiana  . 

G.  linguloides 

G.  solenoides  . 

Hinnites  Leymerici 

Inoceramua  concen 
tricus  . 

I.  neocomiensis  . 

Lima  Cottaldma 

L.  elongata  . 

L.  semisulcata 

L.  undata 

L.  sp. ?  . 

Ostrca  frons 

O.  Leymerici  . 

O.  macroi>tcra 

0.  retusa. 

Pecten  interstriatus 
P.  orbicularis 
P.  quinquccostatus 
P.  robinaldinus  . 
P.  sp. 

Perna  Mulleti 

P.  ricordiana  . 

P.  Galieni  . 

P.  robinaldina 

Plicatula  carteroniana 

Area  Carteroni 

A.  cornueliana  . 

A.  dupiniana  . 

A.  Raulini  . 

A.  securia 

Astarte  Beaumontii 

A.  numismalis 

A.  obovata  . 

A.  rostra ta 

A.  striatocostata . 

A.  substriata  . 

A.  sp.  . 

Cardita  neocomiensis 
C.  quadrata  . 
Cardium  Austeni  . 
C.  cornuelianum. 
C.  Ibbetsoni  . 


England 
(chiefly  Isle  of  Wight). 
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Cardium  imbricatoriim 
C.  peregrinosum  . 
C.  raulinianum 
C.  sphaeroideum  . 
C.  subhillanum 
C.  Voltzii  . 
Sphsera  corragata  . 
Corbis  fibrosa 
Corbula  striatula  . 
Cucullaja  Gabrielis 
Cypricardia  undulata 
Cyprina  angulata 
Leda  ligeriensis 
Cytherea  parva  . 
Diceras  Lonsdalii  . 
Gastrochajna  dilatata 
Isocardia  ornata 
Loda  scapha 
L.  spathulata  . 
Lithodomus  oblongus 
Lucina  dupiuiaua  . 
L.  globiformis 
L.  solidula 
Mactra  Carteroni . 
Modiola  a^quaUs 
M.  beUa 
M.  d'Archiaci  1 
M.  simplex  . 
Myacites  elongata 
M.  mandibula . 
M.  neocomiensis  . 
M.  plicata 
Mytilus  lanceolatus 
M.  1.  var.  edentulus 
Nucula  antiquata 
Pholadomya  Agassixii 
P.  Martini  . 
Pholas  prisca  . 
Solecurtus  Warburtoni 
Tellina?  angulata  . 
T.  Carteroni 
T.  vectiana  . 
Thetis  major 
T.  minor  . 
T.  Sowerbii? 
Trigonia  ateformis . 
T.  carinata  . 
T.  elongata     .  . 
T.  caudata  . 
T.  daidalea 
T.  nodosa 
T.  ornata . 
T.  spectabilis 
T. spinosa 
T.  sulcata 

Venus  brongniartiana 
V.  caperata  . 
V.  cornueliana 
V.  fenestrata  . 
V.  orbigniana  . 
V.  ovalis 
V.  ricordiana  . 
V.  striato-costata 
V.  vectensis  . 
Ostrea  vesiculai"is 
Exogyrn  conica 
Lima  famngdonensis 
Pecten  quadricostatus 
Inoceramus  sulcatus 
Gryphasa  conica 
G.  vesiculosa 
Inoceramus  lajvigatus 
I.  tenuis  . 
Lima  Hoperi 
Pecten  asper  . 
Pinna  tetragona  . 
Plicatula  inflata 
Area  carinata 
Cardium  gentianum 
Inoc»ramus  Cuvieri 
Pecten  Beaveri 
Pholadomya  decussata 
Inoceramus  mytiloidcs 
I.  undulatus 
Lima  spinosa  . 
Teredo  Fleuriausi 
Panopsea  substriata 
Solen  carentonensis 
Tellina  discrepans  . 
Mytilus  engolimensis 
M.  interruptus 
M.  inornatus 
M.  subfalcatus 
M.  ligeriensis 
Lithodomus  caronto 

nensis  . 
L.  suborbicularis . 
L.  Coquandi  . 
Lima  intermedia. 
L.  varusensis  . 
L.  Boreaui  . 
L.  simplex 
L.  subconsobrina 


England 
(chiefly  Isle  of  Wight). 
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Lima  subabrupta  .  . 
L.  cenomauensis 
L.  omata       .      .  , 
Pecten  elongatu9 
P.  subacutus  .       .  . 
P.  virgatus  . 
Janira  dilatata       .  . 
J.  phaseola  . 
J.  Fleuriausi  .      .  . 
J.  carentonensis  . 
Cyprina  Neptuni    .  . 
C.  oblonga  . 
Lucina  Nereis  .      .  . 
Avicula  anomala  . 
Cardium  Carolinum  . 
C.  Guerangeri 
Myoconcha  cretacea  . 
M.  angulata. 
Isocardia  carentonen- 
sis     .      .      .  . 
Crassatella  Guerangeri 
G.  vindinnensis  . 
Chama  navis  .       .  . 
C.  Delaruei  . 
C.  ornata. 
C.  tevigata  . 
C.  carentonensis 
C.  rugosa 

Spondylus  hystrix  ? 

Area  Noueli  . 

A.  ligeriensis 

A.  tailleburgensis  . 

A.  Guerangeri 

A.  Archiaci 

Trigonia  scabra  ? 

T.  sinuata 

T.  Pyrrha  . 

T.  nereis  .       .      .  . 

Limopsis  Guerangeri 

Pinna  Gallieni 

Inoceramus  problema 
tieus?  .       .      .  , 

I.  striatus  ?  . 

I.  sublabiattis  .       .  , 

Ostrea  columba  . 

O.  Reaumuri  .      .  , 

O.  pernoides 

O.  diluviana    .       ,  . 

O.  hippopodium  . 

O.  haliotidea  .      .  . 

O.  lingularis 

O.  carentonensis    .  . 

O.  flabella  . 
O.  carinata     .      .  . 
O.  biauriculata  . 
O.  Lesueuri    .       .  . 
O.  lateralis  . 
O.  Baylei .... 
SphaTiilites  triangu- 
laris .... 
S.  foliaceus     .      .  . 
S.  Fleuriausi 
S.  Sharpei      .       .  . 
Caprina  polyconilites  . 
C.  adversa  . 
C.  quadripartita     .  . 
C.  striata 

C.  costata       .      .  . 
C.  triangularis  . 
Venus  Noueli        .  . 
Cardium  guttiferum  . 
C.  productum .       .  . 
Chama  Archiaci  . 
Ostrea  Rochebruni 
Radiolites  angulosus  . 
R.  lumbricalis       .  . 
R.  comupastoris  . 
Spha;rulites  ponsianus 
S.  Beaumonti  . 
S.  Trigeri       .       .  . 
S.  Sauvagesl 
S.  radiosus     .      .  . 
Hippurites  cornu-vac- 

cinum 
IT.  organisans .      .  . 
Cyprina  coniacensis  . 
Cardium  coniacum 
Lima  multicostata 
L.  Bauga .       .       .  , 
L.  coniacensis 
L.  Rambaudi  .       .  . 
L.  Trigeri    .       .  , 
Janira  decemcostata  . 
J.  quadi-icostata  . 
Pecten  Marroti      .  . 
Area  sagittata 
Trigonia  longirostris  . 
Ostrea  auricularis 
O.  coniacensis.      .  . 
O.  Salignaci . 
Sptuerulites  Coquandi. 
Hippurites  Sarthacen- 

sis  .... 


England 
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Radiolites  Mauldei 
Pholadomya  Esmarkii 
Lyonsia  Condamyi 
L.  inornata     .      .  . 
Anatina  Nanclasi 
Capsa  discrepans  , 
Tellina  Michelini 
Venus  uniformis 
V.  subplana . 
Opis  Truellei  . 
Lucina  Michelini 
L.  campaniensis 
Mytilus  divaricatus 
M.  Marroti 

Lithodomus  contortus 
Lima  maxima 
L.  Rochebruni 
L.  Arnaudi  . 
Cardium  Rochebruni 
Spondylus  truncatus 
S.  spinosus  . 
S.  hippuritum? 
S.  carentonensis  . 
S.  santonensis 
S.  globulosus 
Janira  Truellei 
J.  striatocostata  . 
Pecten  Bujardiui  . 
Trigonia  limbata  . 
T.  disparilis  . 
Area  santonensis . 
Inoceramus  chamajfor 

mis      .      .  . 
I.  labiatus    .  . 
Ostrea  turoniensis  .  . 
O.  proboseidea  . 
O.  spinosa 
O.  santonensis 
O.  talmontiana      .  . 
Hippurites  Amaudi  '. 
Clavagella  cretacea 
Gastrochsena  royana  . 
Pholadomya  elliptica  . 
P.  Marroti  . 
P.  Moulinsil  . 
Anatina  royana  . 
Thracia  Baylei       .  , 
Capsa  Arnaudi  . 
Tellina  circinalis    .  . 
T.  gibbosa  . 
T.  rotundata  .      .  . 
T.  royana 

Pinna  Moulinsii     .  . 

P.  restituta  . 

Mytilus  solutus     .  . 

M.  Moulinsii 

M.  Dufrenoyi  . 

M.  retioulatus 

Lithodomus  cretaceus 

L.  intermedius       .  . 

L.  obtusus  . 

Myoconcha  supracreta- 
cea      .      .  . 

Avicula  carentonensis 

A.  perigordina 

A.  ecerulescens      .  . 

A.  pectiniformis  . 

A.  approximata     .  . 

Penia  roj-ana 

P.  Beaumonti .  .  . 
Inoceramus  impressus 
I.  Goldfussi . 
I.  regularis  .  .  , 
I.  Lamarckii 
I.  truncatus  .  .  . 
Venus  subplana  . 
V.  royana  .  .  . 
V.  Archiaci  . 
Astarte  difScilis  .  . 
Lucina  Harlei 
Crassatella  Marroti .  . 
Corbis  Salignaci  . 
C.  ?  striato-costata  .  . 
Cyprina  Geneti  . 
C.  Edgardi  .  .  . 
C.  royana  .  .  . 
C.  elongata  .  .  . 
Plieatula  malberchiana 
P.  aspera 

Cardium  Raulini    .  . 
C.  bimarginatum 
C.  Faujassi     .      .  . 
Spondylus  royanus 
S.  Dutemplei  .      .  . 
Chama  angulosa  . 
C.  spondyloides     .  . 
Lima  Marroti     .  . 
L.  Baylei .... 


England 
(chiefly  Isle  of  Wight). 


France 
(South-west). 


L.  ficoides  . 
L.  difficilis 
L.  inornata  . 
L.  dissimilia 
L.  tumida  . 
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Lima  truncata 

L.  Paqueroni 

L.  santonensis 

Area  cretacea. 

A.  royana 

Trigonia  inomata 

T.  echinata  . 

Pecten  barbesillensis 

P.  medioplicatus . 

P.  royanus 

P.  Nilssoni  . 

P.  multicoatatus 

P.  Regleyi  . 

P.  Espaillaci  . 

P.  recurrens 

P.  girondiuua  . 

Oatrea  pyrenaica 

O.  canaliculata 

O.  aubinflata 

O.  aviculoides . 

O.  Boucheroni 

O.  larva  . 

O.  lunata 

O.  Matheroni  . 

O.  cornu-arietia  . 

0.  Overwegi  . 

O.  laciniata  . 

Anomia  excentrica . 

Radiolitca  fiaaicostatua 

R.  royanua  . 

R.  acuticoatatua 

R.  crateriformia  . 

R.  Bournoni  . 

Sphaerulites  alatua 

S.  Snematini 

S.  Hoeninghausi  . 

Lithodomua  hippur 

turn  . 
Oatrea  Lameraciana 
Radiolitca  ingens 
R.  Jouanneti  . 
Sphierulitea  Toueaai 
S.  cylindraceus 
Hippuritea  radioaua 
H.  Lamarckii  . 
Gasteropoda. 

Action  affinis 
A.  Albenais 
A.  marginatua 
Cerithium  attenuatum 
C.  clementinum 
C.  Lallierianum  . 
C.  neocomienae 
C.  Phillipai  . 
C.  turrieulatum 
Dentalium  cylindricum 
Emargiriula  neocomi- 

ensis 

Eulima  melanoidea 
Littorina  conica  . 
L.  rotundata  . 
Natica  comueliana 
N.  gaultina  . 
N.  lasvigata 
Pterocera  bicarinata 
P.  Fittoni 
P.  moreausiana  . 
Roatellaria  glabra 
R.  robinaldina 
Turritella  dupiniana 
Natica  nodoaa 
Solarium  conoideum 
S.  ornatum 
Avellana  casais  . 
Pyrula  Smithii 
Pleurotomaria  perspec 

tiva  . 
Solarium  dentatum 
Scalaria  Alpbonaii 
Globiconcha  rotundat: 
G.  ponderosa  . 
Natica  suceiuoides 
N.  difficilis 
Acteonella  lsevia  . 
Actaeon  elongatus 
Chemnitzia  Aeolia 
Nerinea  Salignaci 
N.  biaulcata 
N.  regularis  . 
N.  Fleuriauai 
N.  auuiaiana  . 
N.  Bauga 
N.  monilifera  . 
N.  Rochebruni  . 
Rotclla  Michoni 
Turbo  Nanclasi  . 
Pleurotomaria  Boreaui 
Varigera  carentonenaia 
Pterodonta  elongata 
P.  inflata 

Ceritbium  reflexila 

brum  . 
Stomatia  aapera  . 


England 
(cbiefiy  Iale  of  Wight). 
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France 
(South-weat). 


Strombua  inornatua  . 

S.  incertus  . 

Pterocera  Rochebruni 

P.  polyeera     .       .  . 

Dentalium  deforme  . 

Natica  carentonensis  . 

Pleurotomaria  Gallicni 

P.  Rochebruni 

Pterodonta  intermedia 

Cerithium  Toucusi 

Nerinea  subaequalia 

N.  pauperata  .       .  . 

N.  requieni  . 

N.  uchauxiaua       .  . 

Natica  Martinii  . 

Cerithium  ponaianum 

Turritella  coniacensia 

Acteonella  craaaa   .  . 

Phasianella  Roche- 
bruni      .      .  . 

P.  coniacensia.       .  . 

Eulima  bulimoides 

Acteonella  involuta 

Turritella  Bauga  . 

T.  coniacensia .       .  . 

T.  umbilieata 

T.  Guilhoti     .       .  . 

T.  Vignyi  . 

Scalaria  carentonenaia 

S.  Boucheroni       .  . 

Nerinea  Arnaudi . 

N.  analoga      .       .  . 

Bulla  santonenaia 

Globiconcha  interme- 
dia .... 

Turbo  Rochebruni  .  . 

T.  nodoaocoatatua 

T.  coniacensis .       .  . 

Delphinula  scalaria 

Pleurotomaria  Raulini 

P.  Arnaudi     .      .  . 

P.  coniacensis 

P.  santonensis       .  . 

P.  secans 

P.  Fleuriausi  .       .  . 

P.  distincta  . 

P.  turbinoides       .  . 

Conus  tubereulatus 

Pterodonta  obesa   .  . 

Turritella  sinistrorsa  . 

T.  Salignaci. 

Nerinea  Marroti     .  . 

N.  mumia  . 

Globiconcha  Fleuriausi 

G.  Marroti  . 

G.  truncata    .       .  . 

Avellana  royana  . 

Neritopsis  kevigata  . 

Natica  royana 

N.  rugosa       .       .  . 

Phaaianella  supracre- 
tacea .... 

P.  royana       .       .  . 

Delphinula  turbinoides 

D.  cretacea     .      .  . 

Turbo  Fajoli 

T. royanua      .       .  . 

Trochus  Marroti  . 

T.  girondinua  .       .  . 

T.  difficilis  . 

Phorus  canaliculars  . 

Pleurotomaria  Marroti 

P.  royana       .       .  . 

P.  Espaillaci 

Emarginula  gigautea  . 

Cypraja  ovula 

Roatellaria  carenton- 
enaia   .      .       .  . 

Pterocera  supracreta- 
cea'». 

Fusus  royanus       .  . 

F.  Marroti  . 

F.  Fleuriausi  .      .  . 

F.  Nereis 

F.  Harlei.      .       .  . 

F.  Espaillaci 

F.  Nanclaai     .      .  . 

F.  Baylei  . 

Voluta  Lahayesi     .  . 

Cerithium  petrocori- 

ense  .... 
C.  royanum  .  .  . 
Infundibulum  creta- 

ceum.  . 
Cephalopoda. 

Ammonites  Carteroni . 

A.  consobrmus  . 

A.  cornuelianus     .  . 

A.  Deshayesii 

A.  furcatus     .      .  . 

A.  Hambrovii 

A.  Leopoldinua      .  • 

A,  Martinii  . 


England 
(chiefly  Isle  of  Wight). 


<SSS 


France 
(South-west). 
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Ancyloeeras  gigas  . 
A.  niatheronianus 
Crioceras  Bowerbank 
Nautilus  neocoinieusis 
K.  pseudo-elegans  . 
N.  radiatus  . 
N.  Saxbii 
N.  hevigatus 
Ammonites  rostratus 
A.  selliguinus 
Hamites  armatus  . 
Nautilus  Fittoni . 
N.  undulatus  . 
Ammonites  curvatus 
A.  Coupei 
A.  mamillaris 
A.  rhothomagensis . 
A.  splendens 
A.  tuberculatus 
A.  varians  . 
A.  vectensis  . 
Baculites  Bp. 
Nautilus  expansus . 
N.  largilliertianus 
Turrilites  Bergeri  . 
T.  gravesianus 
T.  puzosianus.  var. 
T.  tuberculatus  . 
Belemnites  ultimus 
Ammonites  feraudia 

nus      .  . 
A.  laticlavius 
A.  leptonema  . 
A.  octosulcatus  . 
A.  renauxianus 
A.  rcncvieri 
A.  velludiu 

Nautilus  deslon; 

champsianus  . 
Scaphites  striatua  . 
Turrilites  bifrons  ? 
T.  costatus 
T.  WestU  . 
Ammonites  cinctus 
A.  falcatus 
A.  peramplus 
Nautilus  elegans 
N.  triangularis  . 
N.  Fleuriausi  . 
Ammonites  Fleuriausi 
A.  navicularis 
A.  Mantelli 
A.  Wolgarii . 
A.  Carolinus  . 
A.  Vielbancii 
A.  engolismensis 
A.  caprinarum 
Nautilus  subla;vigatus 
N.  Sowerbyi  . 
Ammonites  Alj>honsii 
A.  Bouchcroni 
A.  Geslini 
A.  Eequieni 
A.  Rochebruni 
A.  papalis  . 
A.  ganiveti 
A.  Trigeri 
A.  Deveria) 
A.  Nouloti  . 
A.  Bourgeoisi  . 
A.  Orbignyi 
A.  polyopsis  . 
A.  sautonensis 
A.  coniacensis 
Baculites  incurvatus 
Scaphites  constrictus 
Nautilus  De  Kayi 
Ammonites  gollevil 

lensis  . 
A.  Marroti  .  . 

A.  petrocoriense 
Turrilites  Archaici 
T.  Heberti 
Baculites  Faujasi 

B.  anceps 
Scaphites  Nanclasi 
S.  Baylei . 
S.  Heberti  . 

Vertebrata. 
Pisces. 
Hybodus  basanus  .  . 
Corax  elongatus  . 

C.  parallelus   .       .  . 
C.  trapezoidalis  . 
Pycnodus  Rochebruni. 
P.  distans  . 
Gyrodus  carentonensis 
Lamna  Trigeri  . 
Otodus  Michoni     .  . 
Orthodon  Condamyi  . 
Pycnodus  coniacensis. 
Oxyrhina  Arnaudi  . 
Lamna  aubulata    .  . 


England 
(chiefly  Isle  of  Wight). 
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FlIANCE 

(South- west). 
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Corax  Borcaui 
Enchodus  lewesiensis 
Pycnodus  parallelus  . 
Otodus  Marroti      .  . 
Lamna  petrocoriense  . 
Pycnodus  occidentalis 
Ptychodus  Pauli . 
Reptilia. 
Plesiosaurus  sp.     .  . 
Undetermined  species 
Mosasaurus  carenton- 
ensis   .      .      .  . 


England 
(chiefly  Isle  of  Wight). 


"2 ' 3 

u  a  tit 

%  s  La  * 

6  &° 


France 
(South-west). 


The  above  table,  lengthy  though  it  be,  is  not  intended  to  be 
complete ;  but  it  serves  to  illustrate  the  extraordinary  distribu- 
tion of  the  fossils  ;  a  distribution  which  reveals  traces  only  of 
what  was  the  actual  arrangement  of  the  fauna  then  living.  The 
record  is  manifestly  very  fragmentary  and  disconnected.  The 
strata  also  present  the  same  character.  Thus,  as  Ave  have  indi- 
cated, Ireland  has  a  less  complete  succession  of  beds  than 
England,  and  France  possesses  many  strata  which  have  not  been 
discovered  in  England;  and  if  we  had  space,  we  could  have 
shown  that  strata,  apparently  intermediate  in  age  between  some 
of  those  in  France,  are  to  be  detected  in  other  countries.  But 
these  details,  and  many  others  as  much  deserving  of  insertion  as 
those  which  have  been  given,  must  be  omitted.  Thus  we  should 
much  like  to  have  pointed  out  the  analogy  between  the  deposit 
now  forming  at  the  bottom  of  the  Atlantic  (about  which  so  much 
is  now  being  learnt  by  means  of  deep-sea  dredging),  and  those 
of  the  cretaceous  epoch ;  such  as  the  chalky  ooze  permeated  with 
a  profusion  of  living  organisms,  and  the  zones  of  siliceous  mate- 
rial abounding  in  grains  of  green  silicates,  which  grains  are  be- 
lieved to  be  the  casts  of  interiors  of  minute  shells.  The  occur- 
rence of  blocks  of  stone  and  patches  of  gravel  in  the  chalk,  which 
is  usually  so  free  from  non-calcareous  particles,  has  been  attributed 
by  some  to  the  agency  of  sea  weeds  and  trees,  borne  along  by 
currents  from  the  sea  margin ;  but  some  authors,  as  Sir  C.  Lyell, 
consider  that  the  absence  of  any  carbonaceous  matter  associated 
with  them,  and  the  occasionally  large  size  of  the  fragments, 
supports  the  idea  that  floating  ice  may  have  had  a  share  in  their 
distribution  and  transportal.  Then  again,  there  are  the  remark- 
able group  of  strata,  which  have  been  so  ably  described  by 
Professor  Whitney  and  his  coadjutors  in  the  survey  of  California. 
They  have  shown  that  the  beds  of  this  age  in  that  State  are 
highly  metamorphosed,  and  enclose  thick  layers  of  coal.  We 
cannot  enter  into  these  matters,  and  are  therefore  compelled 
to  refer  the  reader  to  the  works  cited  at  the  end  of  this  article. 
He  would  do  well  if  he  were  also  to  consult  D'Archiac's 
'  Histoire  des  Progres  de  la  Geologie/  vols.  4  and  5 ;  the 
'  Bulletins,'  published  annually  by  the  Geological  Society  of 
France ;  the  '  Revue  de  Geologie,'  issued  every  year  by  Delesse, 
Laugel,  and  Lapparent ;  the  numerous  monographs  in  the  mag- 
nificent '  Pahontologie  Francaise  ; '  in  the  volumes  of  the 
'  Palasontographical  Society  of  London  ; '  and  in  the  '  Paloeonto- 
graphica'  of  Dunker  and  Meyer;  numerous  papers  in  the 
'  Sitzungsberichte '  of  the  Scientific  Academy  at  Vienna  ;  the 
'  Jahrbuch '  of  the  Imperial  Geological  Society  of  Austria ;  the 
'  Zeitschrift '  of  the  German  Geological  Society;  the  '  Comptes 
Rendus '  of  the  Academy  at  Paris ;  the  '  Quarterly  Journal '  of 
the  Geological  Society  of  London;  and  the  publications  of  many 
other  Societies.  There  are  also  many  papers  scattered  through 
a  host  of  periodicals,  such  as  the  '  Geological  Magazine,'  the 
'  American  Journal  of  Science  and  Art,'  Leonhard  and  Geinitz's 
'  Jahrbuch  fur  Mineralogie,  &c.,'  the  '  Geologist/  &c,  &c.  Much 
may  be  gleaned  from  special  works  like  Reynes'  '  Etudes  sur  le 
synchronisme  et  la  delineation  des  terrains  cretacees  du  sud-est 
de  la  France,  1861 ;'  Gras, '  Description  geologique  du  departement 
de  Vaucluse,  1862;'  the  '  Palfeontologica  Indica;'  Whitney, 
'Geological   Survey  of  California;'   Cocpiand,  ' Monographie 

?aleontologicpie  de  l'etage  aptien  de  l'Espague,  1866,'  &c:,  &c. 
hose  who  do  not  care  to  sift  the  great  mass  of  material  in  the 
volumes  above  mentioned,  should  consult  the  manuals  by  Dana, 
Lyell,  Jukes,  Phillips,  Nauinann,  and  others. 

(Bristow,  Etheridge,  De  la  Harpe  and  Salter,  Memoir  of  the 
Geological  Survey  of  Great  Britain  (on  sheet  10) ;  Coquand, 
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Bulletin  de  la  Societe  Geologique  de  France,  Second  Series,  vol.  16, 
p.  945,  et  seq.  ;  Tate,  R.,  Quart.  Journ.  Geol.  Soc.,  vol.  xxi.  p.  15 ; 
Judd,  Quart.  Journ.  Geol.  Soc,  vol.  xxiii.  p.  227;  xxiv.  p.  218. 
Rev.  T.  Wiltshire,  Quart.  Journ.  Geol.  Soc.,  xxv.  p.  285.) 
CHARLOCK  [Sinapis,  E.  C.  S.] 

CHAUNA.  A  genus  of  birds  whose  systematic  position  has 
long  been  in  doubt,  and  the  members  of  which  present  several 
remarkable  structural  features.  In  the  E.  C.  the  genus  is  de- 
scribed ivnder  Palamedea,  vol.  iv.  col.  163,  and  the  species  are 
there  assigned  to  two  genera,  viz.,  Chauna  and  Palamedea.  It 
is  now  generally  admitted  that  all  the  species  so  assigned  belong 
to  one  genus,  for  which  the  name  Chauna  is  retained.  Under 
Cariama,  E.  C.  vol.  i.  col.  779,  a  bird  is  described  under  the 
appellation  of  Palamedea  cristata,  but  this  has  no  relation  to  the 
genus  under  notice.  In  the  present  state  of  our  knowledge  two 
species  are  assigned  to  the  genus,  viz.,  G.  cliavaria  and  C.  clerbiana. 
The  former  inhabits  Southern  Brazil  and  Paraguay,  the  latter 
New  Granada  and  Trinidad  ;  but  it  has  also  been  said  to  occur  in 
Guatemala,  although  there  is  no  satisfactory  evidence  in  support 
of  the  statement.  G.  chavaria  is  the  larger  and  lighter  coloured 
species,  and  has  an  ill-defined  black  ring  low  down  on  the  neck. 
G.  derbiana  has  the  neck  wholly  black,  and  the  throat  white. 

In  1863  some  specimens  of  Chauna  were  sent  to  the  Zoological 
Society  of  London  by  Mr.  Greey,  who  furnished  the  following 
notes  on  its  habits  :  "  It  utters  three  peculiar  sounds — a  trumpet- 
like scream ;  a  gobbling,  turkey-like  noise,  accompanied  by  a 
peculiar  bowing  of  the  head  ;  and  a  hollow,  rumbling  noise  in 
its  inside  when  enraged.  Another  peculiarity  of  the  species  is 
the  cellular  membrane  between  the  skin  and  the  flesh  being 
capable  of  distension,  thus  accounting,  doubtless,  for  the  rum- 
bling sound  emanating  from  its  inside.  It  has  two  spurs  on  each 
wing  ;  when  attacked,  it  throws  back  its  head,  brings  forward 
its  wings,  and  stands  on  the  principle  of  '  defence,  not  defiance.' 
It  will  kill  snakes,  and,  though  very  wild  in  its  natural  element, 
becomes  very  docile  when  associated  with  other  fowl." 

The  specimens  above  alluded  to  were  named  G.  chavaria  on 
their  arrival  in  this  country,  but  they  were  soon  after  described 
as  a  new  species  by  Dr.  Sclater  under  the  name  of  G.  nigricollis ; 
and  still  more  recently  he  lias  discovered  that  the  birds  really 
belong  to  C.  derbiana.  In  1864  Dr.  Crisp  published  some  remarks 
on  the  visceral  anatomy  of  "  Chauna  chavaria,"  and  Mr.  Parker 
has  written  a  valuable  memoir  on  the  anatomical  structure  of 
"  Palamedea  chavaria."  At  first  sight  it  might  be  supposed  that 
the  observations  of  Messrs.  Sclater,  Crisp,  and  Parker  had 
reference  to  three  different  species,  but  we  believe  they  are  based 
on  the  same  species,  and  even  on  the  same  individuals.  The 
true  specific  name  appears  to  be  Cliauna  derbiana. 

Dr.  Crisp  verified  the  statement  that  air  is  present  beneath 
the  skin,  and  further  ascertained  that  nearly  every  bone  is  per- 
meated with  air.  Special  arrangements  have  been  made  to 
render  the  bird  as  light  as  possible — a  feature  which  seems  to  be 
related  to  its  habit  of  walking  over  the  leaves  of  the  aquatic 
plants  which  flourish  in  its  marshy  home.  Dr.  Crisp  also  draws 
particular  attention  to  certain  other  peculiarities  :  "  The  tongue 
is  fleshy,  thick,  and  rather  pointed.  The  trachea  is  large  above, 
and  small  below  ;  but  the  greater  part  of  the  tube  is  uniform  in 
size,  and  the  rings  firm  and  unyielding  ;  the  rings  number  129. 
Two  pairs  of  muscles  are  present  at  the  lower  part — the  sterno- 
tracheales  and  broncho-tracheales :  these  are  of  large  size.  The 
eyes  are  large  ;  irides  of  a  light  yellow  colour.  The  lungs, 
heart,  kidneys,  thyroids,  spleen,  pancreas,  generative  organs,  and 
renal  bodies  present  no  remarkable  deviation  from  the  ordinary 
types,  except  that  the  generative  organs  and  renal  bodies  are  of 
a  deep  orange  colour.  The  lobes  of  the  liver  (in  both  specimens) 
are  connected  by  a  very  small,  narrow  isthmus,  much  smaller 
than  I  have  seen  it  in  any  other  bird  of  the  same  size.  But  the 
intestinal  tube  of  this  bird  offers  some  of  the  most  curious 
anomalies.  The  cesophagus  is  of  uniform  size,  and  of  moderate 
capacity  ;  the  proventriculus  thick  and  capacious ;  the  glands 
large  and  flask-shaped  ;  the  gizzard  thin  ;  its  parietes  of  nearly 
the  same  thickness  in  every  part ;  the  calibre  of  the  small  intes- 
tines moderate,  and  that  of  the  rectum  very  large.  The  mucous 
lining  of  this  gut  forms  forty- two  transverse  folds,  so  as  to 
extend  greatly  the  absorbing  surface.  The  subjoined  is  the 
length  of  the  canal : — 

(Esophagus   12  inches. 

Gizzard   2\  „ 

Small  intestines   50  ,, 

Appendices,  thr  ee  .    6  „ 

Large  intestine   13  „ 

w 


"  The  intestinal  tube  holds  14  ozs.  3  drachms  of  water.  The 
appendices,  although  short,  are  very  capacious,  and,  like  the 
large  intestine,  are  furnished  with  transverse  folds  of  the  mucous 
membrane,  but  more  faintly  marked.  The  important  peculiari- 
ties of  this  bird  are  the  great  lightness  of  the  skeleton,  the 
presence  of  air  under  the  skin,  the  great  length  of  the  rectum, 
and  the  extent  of  the  mucous  folds,  the  large  calibre  of  the 
appendices,  and  the  very  slight  connection  between  the  hepatic 
lobes." 

Most  authorities  have  placed  Chauna  amongst  the  Rallidce ; 
but  Mr.  Parker  considers  this  to  be  unquestionably  erroneous, 
and  that  its  proper  position  is  amongst  the  Anatinx — an  opinion 
which  has  received  considerable  support  amongst  ornithologists. 
His  reason  for  this  opinion  may  be  partly  gathered  from  the 
following  extract  quoted  from  his  paper  in  the  '  Proceedings  of 
the  Zoological  Society,  1863/  p.  513,  "A  very  large  number  of 
the  genera  of  birds  partake  of  a  structure  and  nature  which  may 
very  appropriately  be  called  passerine  ;  and  another  very  large 
group,  both  of  genera  and  families,  may  also  be  called  pluvia- 
line, — the  common,  grey,  and  dotterel  plovers  being  typical  of 
these  groups,  which  run  up  through  the  sandpipers  and  curlews 
to  the  ibises  in  one  direction,  through  the  lapwings  and  stone 
plover  to  the  bustards  and  cranes  in  another,  and  through 
Chionis  and  the  Pratincole  to  the  petrels  and  the  gulls.  Still 
this  does  not  exhaust  the  pluvialine  birds  ;  for  the  geese  and 
their  allies  are  allied  on  one  hand  to  the  ibises  through  the 
flamingo,  and  on  the  other  to  the  cranes,  although  the  proper 
connecting  link  in  this  case  is  doubtful,  Palamedea  lying 
obliquely,  not  directly  between  them.  The  niegapodes,  heini- 
podes,  sand  grouse,  and  tinamous,  also,  have  no  little  proportion 
of  the  plover  in  their  nature.  The  jacanas  (Parra)  are  essen- 
tially plovers,  although  they  have  something  of  the  rail  in  them, 
especially  in  the  skulls ;  and  they  are  united  to  the  typical 
forms  by  other  spur-winged  plovers  (Pluvianus  spinosus,  Gould). 
Now,  looking  at  the  anatine  birds  as  a  great  division  of  specialised 
forms  parallel  with,  and  intimately  related  to,  the  pluvialine  birds, 
we  begin  to  see  how  they  can  be  related  to  the  mixed  '  Galli- 
nacem,'  which  have  so  much  of  the  plover  in  their  essence. 
But  we  had  much,  at  starting,  in  common  between  the  typical 
and  pure  fowls  and  the  duck  and  goose  tribe  ;  add  to  this  the 
fact  that  the  mound-makers  and  curassows  come  much  nearer  to 
the  Anatince,  and  then  suppose  an  anatine  bird  in  which  the 
horny  denticles  are  feeble  but  abundant,  and  the  jaws  com- 
pressed, stout,  and  trenchant,  the  same  bird  having  the  occipital 
region  in  harmony,  not  with  the  geese,  but  with  the  fowls — put 
all  these  things  together,  and  we  shall  be  supposing  what  really 
exists  in  the  Palamedea.  Then  we  can  calmly  look  at  the  fact 
that  those  geese  which  have  spurs  in  their  wings,  like  those  of 
the  Palamedea  (viz.,  Clienalopex  and  Plectropterus)  have  their  legs 
longer,  more  grallatorial,  and  better  under  them  than  the  typical 
form,  and  that  the  spur-winged  goose  (Plectropterus)  has  a  pelvis 
exactly  intermediate  between  that  of  a  typical  goose  and  that  of 
a  Palamedea.  It  is  worth  while  to  notice  the  thick  down 
that  covers  the  Palamedea,  the  height  of  the  bare  tract  on  the 
tibia,  and  the  reticulated  tarsi,  like  those  of  the  goose,  and  not 
like  those  of  the  cranes  and  rails,  which  have  them  scutellate  in 
front.  Whilst  removing  the  viscera,  I  saw  that  the  trachea  and 
inferior  larynx  were  truly  anserine,  for  there  are  no  inferior 
laryngeal  muscles,  the  contractors  of  the  trachea  ending  one- 
third  of  an  inch  above  the  bifurcation,  and  only  a  delicate  fan- 
shaped  fascia  going  to  the  half  rings.  Moreover,  the  trachea 
itself,  from  being  flat  and  cartilaginous,  becomes  round  and  then 
compressed  and  osseous  an  inch  above  the  bronchi,  so  that  it 
cannot  be  mistaken  for  the  trachea  of  any  other  than  an  anatine 
bird.  There  is  nothing  whatever  in  the  digestive  organs,  which 
are  extremely  voluminous,  to  separate  the  bird  from  the  goose  ; 
yet  the  gizzard  is  not  so  strong  as  in  the  types,  and  the  cceca 
coli  are  shorter  and  wider.  I  have  at  present  only  hinted  at  the 
osteology  of  the  Palamedea.  It  diverges  from  the  goose  in  all 
this  part  of  its  composition  just  as  much  as  it  converges  towards 
the  curassow  and  the  Talegalla  ;  but  it  is  not  only  more  galline 
than  the  true  geese  (we  have  already  seen  that  both  geese  and 
fowls  have  much  in  common),  it  is  also  plainly  more  lacertine. 
It  will  require  a  goodly  memoir  to  do  it  justice,  but  in  this  short 
notice  I  must  mention  one  or  two  things.  Its  large  soft  tongue, 
which  has  not  the  papilla?  bony,  has  in  it  the  cerato-hyals,  ossi- 
fied from  separate  points,  as  in  the  goose  and  hen,  much  nearer 
the  former  than  the  latter  ;  but  the  free  thyro-hyals  are  flattened 
from  above  downwards,  and  cannot  be  mistaken  for  those  of 
any  other  but  an  anserine  or  anatine  bird.  All  the  skull  and 
face,  except  at  its  two  ends,  conforms  to  the  lamelli-rosUul  type. 
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Point-  by  point,  process  by  process,  lamina  for  lamina,  all  else  is 
truly  and  distinctly  that  which  belongs  to  the  Sifter  and  to  no 
other  bird.  It  may  be  said,  indeed,  that  this  bird  is  not  a 
Sifter ;  it  is,  however,  a  browser  and  grazer  ;  and  being  of 
Lincolnshire  descent,  and  familiar  with  the  fens,  I  am  well 
acquainted  with  the  grazing  habits  of  the  typical  goose.  There 
is  a  little  of  the  crane  in  the  sternum  ;  but,  on  the  whole,  the 
skeleton  may  be  said  to  belong  to  a  very  lacertian  goose."  He 
goes  on  to  show  that  the  s])ur-winged  birds  are  on  the  same 
ornithic  plane  as  Chauna,  the  only  exception  known  to  him 
being  the  Syrian  blackbird  (Merula  dactyloptera).  He  has  some 
remarks  on  the  number  of  vertebras  between  the  heads  of  the 
thigh  bones  and  the  true  caudal  series.  The  genus  is  of  especial 
interest,  since  few,  if  any,  living  birds  approach  nearer  to  the 
lizard  than  it  does,  and  since  there  are  many  parts  of  its  struc- 
ture which  indicate  that  it  is  the  nearest  living  relative  of  the 
wonderful  Archceopteryx  of  oolitic  times. 

CHEIROPTERA  [E.  C.  vol.  i.  cols.  961—976].  Bats  repre- 
sent a  curiously  modified  order  of  vertebrates  adapted  for  flight, 
and  are  as  exceptional  in  this  respect  amongst  mammals  as  were 
the  pterodactyles  of  old  amongst  reptiles.  Of  the  four  principal 
types  of  organs  of  flight,  viz.,  those  of  the  bat,  the  birds  gene- 
rally, the  Archceopteryx,  and  the  pterodactyles,  the  fore  limb  of 
the  bat  presents  the  extreme  degree  of  modification  in  one  direc- 
tion, that  of  living  birds  presenting  the  opposite  extreme,  while 
those  of  the  Archceopteryx  and  pterodactyles  occupy  a  middle 
place.  Thus,  looked  at  as  a  whole,  it  is  observable  that  the 
more  distal  bones  of  the  fore  limb,  from  the  carpus  outwards, 
form  but  a  small  proportion  of  the  total  length  in  living  and 
extinct  birds,  whereas  in  the  Archceopteryx  and  bats  they  are 
usually  longer  than  the  remainder  of  the  limb.  But  when  the 
several  parts  are  compared,  the  following  relationships  are  to  be 
noticed.  In  the  bat's  fore  limb  the  scapula  is  short  and  stout, 
the  humerus  is  much  longer  and  of  more  slender  proportions 
than  the  scapula  ;  the  forearm  is  almost  entirely  composed  of 
the  radius,  a  rudiment  only  of  the  ulna  being  welded  to  its 
proximal  end;  the  carpus  or  wrist  consists  of  six  bones;  the 
metacarpus  is  formed  of  five  separate  and  highly  elongated 
metacarpals ;  and  the  phalanges  are  also  of  slender  proportions. 
The  pterodactyle  has  a  somewhat  more  slenderly-proportioned 
scapula  than  the  bat ;  the  humerus  is  short,  stout,  and  straight ; 
the  ulna  and  radius  are  also  short  and  stout,  nearly  equal  in 
length,  distinct  from  one  another,  but  closely  approximated ; 
there  are  five  bones  in  the  carpus,  four  in  the  metacarpus,  which 
are  separate,  of  nearly  equal  length,  but  the  metacarpal  of  the 
fourth  finger  is  much  shorter  than  the  others ;  the  phalange  of 
the  first  three  fingers  are  small,  slender,  and  terminated  by 
claws,  while  those  of  the  fourth  or  fifth  are  relatively  of  enor- 
mous size  and  length.  In  birds  the  humerus  is  intermediate  in 
proportions  between  those  of  the  pterodactyle  and  bat ;  the  idna 
and  radius  are  distinct,  not  amalgamated  together,  the  ends  only 
are  in  apposition,  while  the  bodies  are  spaced  apart  owing  to 
their  curvature ;  the  carpus  consists  of  two  bones  only ;  the 
metacarpus  consists  of  two,  and  sometimes  three  bones,  of 
wliich  one  is  much  smaller  than  the  others.  In  the  Archceopte- 
ryx there  are  four  distinct  metacarpal  bones,  of  which  two  are 
much  larger  than  the  others.  Although  much  might  be  said 
respecting  the  anatomy  and  physiology  of  the  Cheiroptera,  and 
numerous  diagnoses  might  be  given  of  genera  not  noticed  in  E.  O, 
we  refrain  from  entering  into  details,  as  they  would  carry  us 
beyond  our  limits.  We  may  observe,  however,  that  the  insect 
hunters  are  readily  recognised  by  their  exceedingly  large  ears, 
interfemoral  membranes,  and  more  or  less  developed  appendages 
to  the  nose ;  the  index  finger  has  no  nail ;  and  the  stomach  is 
short  or  globular.  In  those  sjDecies  which  live  more  or  less  upon 
fruits  the  ears  are  of  moderate  size,  the  foliaceous  developments 
of  the  nose  are  moderate  or  rudimentary,  the  index  finger  gene- 
rally has  a  nail,  and  the  stomach  is  elongated.  There  are  also 
certain  genera  which  live  upon  the  blood  of  animals ;  they  agree 
with  the  last-mentioned  group  in  the  moderate  size  of  the  ears 
and  nose  appendages,  and  with  the  first-mentioned  group  in 
having  an  index  digital  claw ;  but  differ  from  both  in  having  an 
immense  cardiac  csecum  to  the  stomach.  Thus  in  one  specimen 
of  Desmodus  rufus  the  body  measured  from  3*2  inches  from  the 
snout  to  the  end  of  the  tail;  the  intestines,  from  the  pylorus  to 
the  anus,  was  11  inches;  and  the  coecum,  which  opened  into  the 
stomach  near  the  pylorus,  was  6-5  inches  in  length. 

Passing  by  these  branches  of  the  subject,  we  propose  to  dwell 
on  some  of  the  habits  of  these  creatures,  partly  because  the  facts 
recorded  in  E.  C.  are  founded  upon  captive  individuals  only, 
and  partly  because  details  of  this  kind  are  rarely  to  be  met  with. 


In  the  'Proceedings  of  the  Zoological  Society'  for  1865  are 
numerous  extracts  from  the  diary  of  Mr.  Osburn,  relative  to  the 
habits  of  the  bats  of  Jamaica,  from  which  we  have  derived  most 
of  the  following  notes  and  quotations.  The  quotations  are 
necessarily  lengthy,  as  in  anecdotes  much  depends  upon  the 
manner  in  which  they  are  related. 

Nyctinomus  nasutus.  This  species  abounds  in  ruined  and 
deserted  houses,  and  even  frequents  the  unoccupied  portions  of 
those  which  are  inhabited.  As  soon  as  the  sun  dips  below  the 
horizon  these  creatures  issue  from  their  roosting  place,  of  which 
Mr.  Osburn  gives  the  following  description,  as  seen  at  Rowing- 
ton  Park,  Vere.  "  Vast  numbers  of  these  little  bats  inhabit  the 
shingled  roof  of  this  house.  It  is  an  unusually  favourable  place 
for  observing  them.  The  rooms  are  ceiled.  A  store-room  with- 
out ceiling  communicates  directly  with  the  roof,  whence  a  view 
can  be  obtained  of  a  large  part  over  the  ceiling  of  the  other 
rooms.  A  crack  in  the  boarding  that  crossed  a  gable  let  in  suffi- 
cient light  for  easy  observation,  and  was  besides  of  great  im- 
portance to  the  bats  as  their  principal  avenue  of  communication 
with  the  outer  world.  I  often  observed  them  during  the  day 
exactly  as  Goldsmith's  line  expresses,  '  lazy  bats  in  drowsy 
clusters  cling ; '  for,  what  seems  surprising,  notwithstanding  the 
extreme  heat  of  the  situation — shingles  exposed  to  the  sun  (and 
it  was  disagreeably  hot  and  confined  where  I  stood,  twelve  or 
fifteen  feet  below),  the  bats  clung  in  complete  clusters.  I 
counted  fourteen  little  heads  in  a  mass  about  the  size  of  a 
turnip.  But  they  are  not  all  asleep ;  now  and  then  a  wing  is 
stretched  with  drowsy  enjoyment ;  and  the  luxury  King  James 
thought  too  great  for  subjects  and  ought  to  be  reserved  for  kings, 
is  largely  indulged  in  by  bats.  First  one  and  then  another 
wakes  up,  and,  withdrawing  one  leg  and  leaving  himself  sus- 
pended by  the  other  alone,  adroitly  uses  the  foot  at  liberty  as  a 
comb,  with  a  rapid  effective  movement  dressing  the  fur  of  the 
under  part  and  head — an  action  far  from  ungraceful.  The  foot 
is  then  cleaned  quickly  with  the  teeth  or  tongue,  and  restored 
to  its  first  use.  Then  the  other  leg  does  duty.  Perhaps  the 
hairs  with  which  the  foot  is  set  may  aid  to  this  end.  I  often 
have  seen  them  do  this  in  confinement;  and  probably  the 
numerous  bat-flies  with  which  they  are  infested  may  be  the 
cause  of  extra  dressing.  It  is  impossible  to  imagine  a  more 
perfect  or  effective  comb  than  the  little  foot  thus  used  makes ; 
and  I  would  here  remark  on  the  extreme  sensitiveness  of  these 
little  animals.  I  have  often  been  painfully  impressed  with  the 
amount  of  suffering  some  of  my  experiments  were  causing,  by 
observing  their  fretful  impatience;  a  bat,  with  its  wings  broken, 
its  bright  little  eye  glazed  with  coming  death,  would  resent  the 
first  touch  and  hum  of  a  mosquito,  and  exhaust  its  dying  efforts 
to  escape  the  annoyance.  A  little  after  sundown,  and,  from  the 
room  below,  the  roof  seems  alive  with  movement;  there  are 
squeaks  and  a  shuffling  scuffle  over  the  boards.  From  the  place 
of  observation  before  referred  to  it  is  too  dark  to  see  plainly  the 
bats  within,  though  their  little  forms  may  be  traced  scrambling 
eagerly  up  the  boards  of  the  gable,  till  they  arrive  at  the  chink, 
when  they  become  quite  plain  against  the  evening  sky  without, 
as  they  go  over  the  edge,  their  elbows  and  ears  in  the  action 
being  particularly  prominent.  From  without,  or  the  window 
below,  we  can  see  them  shoot  off  with  great  rapidity  (so  that  I 
have  heard  disputes  as  to  whether  they  are  bats  or  swallows), 
and  dart  after  their  insect  supper  with  the  most  intense  enjoy- 
ment over  the  neighbouring  trees  and  pastures.  I  would  remark 
that  there  is  a  distinction  in  the  mode  of  flight  of  these  bats  and 
our  Hirundo  pceciloma.  This  is,  that  whilst  the  arc  formed  by 
the  tip  of  the  swallow's  wing  is  as  much  below  as  above  the 
body,  the  wings  being  as  far  apart  when  fully  raised  as  when 
fully  depressed,  in  the  bat  the  wings  scarcely  rise  above  the  level 
of  the  body,  and  meet  apparently  below.  I  do  not  mean  this 
is  universally  the  case.  I  do  not  think  the  frugivorous  bats  do 
it;  but  it  is  very  apparent  in  some  of  the  insectivorous  bats 
when  going  at  a  great  rate;  and  as  I  know  this  species  by- 
tracing  their  course  as  they  shoot  from  their  roosting  place,  it 
must  be  noted  as  one  of  the  most  remarkable  for  this.  Their 
exit  during  March  was  about  half-past  six  o'clock  :  about  eight 
to  nine  o'clock  they  returned.  It  is  then  they  are  so  particu- 
larly annoying  to  the  inhabitants  of  even  the  most  carefully 
kept  Jamaica  houses.  The  great  majority  return  to  the  roof ; 
but  one  or  two  vigorous  little  fellows  come  into  the  rooms,  and 
flap  about  in  the  most  unmeaning  way.  Nothing  is  more 
remarkable  than  the  agility  with  which  a  dozen,  in  the  early 
part  of  the  evening,  skimmed  and  glided  by  every  article  of 
furniture.  But  now  they  bang  themselves  against  the  ceiling 
and  walls,  dash  on  the  table,  get  up  again,  when  the  cat,  by 
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jumping,  catches  them  a  pat,  and  they  fall  on  the  floor,  not  much 
hurt,  to  judge  by  their  liveliness;  for  grimalkin,  having  per- 
formed the  feat,  sits  down,  her  paws  tucked  under,  and  gravely 
M  atches  the  hurry  of  the  alarmed  bats  shuffling  over  the  floor. 
They  disturb  the  harmony  of  the  evening  by  becoming  the 
i  ccupanta  of,  and  making  an  escapade  beneath,  a  gentleman's 
coat-collar,  or  a  great  sensation  by  getting  entangled  hope- 
lessly in  a  lady's  hair,  and  bite  more  furiously  than  effectively 
during  the  process  of  release.  They  remain  very  active  all 
night,  scampering  and  shuffling  about  their  ample  quarters. 
For  several  nights  the  noise  was  so  great,  I  attributed  it  to  rats ; 
but  the  Doctor  assured  me  there  were  none — it  was  these  little 
animals  alone ;  and  I  found  he  was  right.  I  do  not  know  at 
what  time  they  again  start  for  their  morning  meal,  but  they 
return  between  five  and  six  in  the  grey  of  the  morning."  The 
anecdote  mentioned  in  Dr.  Allen's  Introduction  to  his  '  Mono- 
graph of  the  Bats  of  North  America,'  appears  to  refer  to  this  or 
an  allied  species.  It  records  how  a  house  in  Maryland,  which 
had  been  uninhabited  for  several  years,  came  to  be  purchased  by 
a  Portuguese  gentleman,  who  was  assured  that  it  was  in  good 
habitable  condition.  The  furniture,  luggage,  all  were  sent  on 
beforehand,  and  in  the  evening  the  family  arrived  travel-worn 
and  fatigued.  The  evening  being  fine,  chairs  and  seats  were 
laid  out  on  the  lawn  in  order  that  the  party  might  rest  them- 
selves and  enjoy  the  calm  summer  air.  But  hardly  had  they 
comfortably  settled  down  than  crowds  of  small  bats  issued  from 
every  open  window  and  hole  in  the  house,  darkening  the  air  and 
causing  the  ladies  to  fly  from  their  seats  for  fear  of  the  vampires 
lodging  in  their  hair.  This  visitation  of  bats  was  quite  unex- 
pected, as  nothing  was  seen  of  them  during  the  visit  to  the  house 
prior  to  purchase  ;  but  that  was  made  during  the  winter,  when 
the  bats  were  dormant,  whereas  the  settlement  was  effected  in 
summer,  when  the  bats  were  in  their  highest  activity.  Every 
effort  was  made  to  exterminate  the  bats  as  a  nuisance,  and,  in 
order  to  hit  upon  the  readiest  method,  their  habits  were  watched 
for  several  successive  evenings.  They  were  seen  to  issue  from 
holes  in  the  roof  in  twos  and  threes  as  soon  as  the  '  whip-poor- 
will  '  commenced  his  peculiar  note,  and  flew  direct  to  the  river 
for  the  purpose  of  drinking.  They  flew  about  after  insects  for  a 
few  hours,  again  retired  to  their  roosting-places  during  the  dark- 
ness of  night,  and  again  emerged  at  the  call  of  the  '  whip-poor- 
will  '  at  early  dawn.  This  fact  having  been  ascertained,  all  but 
a  few  apertures  opening  into  a  room  were  plastered  up,  and  the 
whole  force  of  the  establishment  planted  at  the  several  holes, 
each  member  being  armed  with  a  stout  stick.  As  the  bats 
escaped  through  the  holes  they  were  struck  down.  The  opera- 
tion lasted  several  days,  and  resulted  in  the  destruction  of  up- 
wards of  ten  thousand  individuals. 

Arctibeus  carpolegus.  It  dwells  in  large  numbers  in  caves. 
AVhen  the  net  is  brought  near  one  for  the  purpose  of  capturing 
it,  the  ears  vibrate  rapidly  independently  of  one  another,  and  the 
nose  leaf  is  also  vibrated  as  though  it  were  feeling  for  sound  and 
smell  to  enable  it  to  detect  the  nature  of  the  danger.  The 
floors  of  the  caves  frequented  by  it  are  strewed  with  the 
munched  ejected  skins  of  the  fruit  of  Cordia  collococca,  as  well 
as  fragments  of  mangos  and  rose-apple  (Eugenia  jambos).  It 
appears  to  be  somewhat  more  partial  to  daylight  than  most  bats, 
since  it  usually  congregates  near  the  entrance,  and  is  seldom 
found  in  the  darker  recesses.  Its  habits,  however,  vary  with  the 
district.  Thus  where  limestone  abounds  it  frequents  caves,  but 
where  the  strata  consist  of  shale  or  other  material  not  favourable 
for  the  formation  of  caves,  it  clusters  in  large  groups  under  the 
fronds  of  the  cocoa-nut  palm,  and  feeds  upon  the  pulp  of  the 
young  nuts. 

Chilonycteris  Osburni.  Very  few  notes  were  made  on  its 
habits  in  the  natural  state,  but  a  dozen  specimens  were  kept 
in  the  house  for  a  few  days.  During  the  day  they  clustered, 
head  downwards,  in  any  dark  hole  they  could  find,  now  and  then 
jumping  up  with  a  sibilant  chirp.  Soon  after  five  o'clock  they 
rouse  themselves  from  torpidity,  agitate  the  tips  of  their  ears 
witli  a  rapid  motion  in  a  backward  and  downward  direction,  and 
in  Hying  the  interfemoral  membrane  is  stretched  tight  by  means 
of  the  calcanea  or  heel-bones.  One  individual  had  some  water 
spilt  on  its  muzzle  and  face,  which  it  removed  by  placing  the 
Lead  under  the  fore-arm,  and  adroitly  brushing  the  moist  parts 
with  the  hind  paw,  the  motions  of  which  were  extremely  rapid. 
This  done,  the  paw  was  cleaned  by  licking. 

Monopfvyllus  Eedmanii.  This  species  is  remarkably  active, 
and  when  confined  in  a  box  it  runs  round  with  a  series  of  rapid 
j  mnps  like  a  mouse.  When  a  glass  was  placed  over  one  in  the  box, 
it  immediately  darted  its  tongue  against  the  wood,  for  the  purpose, 
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apparently,  of  ascertaining  its  nature,  and  the  nose-leaf  and  ears 
were  in  active  motion,  being  directed  first  in  one  direction  and 
then  in  another  while  endeavouring  to  discover  some  place  of 
exit.  The  tongue  is  very  extensile,  and  has  a  remarkable  brush- 
like tip,  but  what  its  function  is  has  not  been  ascertained.  Its 
resemblance  to  the  similar  tongue  of  Tanagrella  rujicollis,  which 
is  used  for  sucking  juicy  fruits,  suggests  the  idea  that  the  bat 
may  use  its  tongue  for  the  same  purpose.  This  is  supported  by 
the  observations  made  by  Mr.  Osburn  on  the  species  to  which 
we  are  about  to  refer. 

Phyllonycteris  Poeyi.  This  species  frequents  caves  in  immense 
numbers,  swarming  on  the  walls  and  roofs  like  bees.  An  expe- 
dition was  made  to  one  cave,  and  seventeen  specimens  obtained 
therefrom,  of  which  the  best  conditioned  were  taken  home  in  a 
gauze-covered  box.  "  They  bit  fiercely,  and  not  ineffectually,  at 
my  fingers,  were  extremely  active,  and  ran  about  the  box  with 
great  agility.  One  or  two  managed  to  get  out,  when  I  found 
they  could  run  on  the  floor  and  rise  to  the  wing  with  the 
greatest  ease.  After  one  or  two  turns  round  the  room,  they 
hitched  themselves,  raised  the  head  a  little,  and  moved  the 
nose-leaves  and  ears  alternately,  in  the  eager  enquiring  way  of 
Monophyllus  Eedmanii  and  Arctibeus  carpolegus.  All  night  I  was 
disturbed  with  their  violent  efforts  to  escape.  I  congratulated 
myself  I  had  taken  the  precaution  to  line  the  bottom  with  a 
good  bed  of  silk  cotton,  for  otherwise  the  inflammation  produced 
on  the  wrists  by  their  efforts  renders  them  unfit  for  preservation. 
The  loud  bird-like  chirps  and  squeaks  were  incessant.  Next 
morning  I  found  them  much  exhausted  and  quiet ;  they  no 
longer  bit  at  my  fingers.  A  female  with  a  young  one  had  it 
still  hanging  to  her  breast ;  but  another  young  one  I  had  put  in 
hap-hazard  from  a  heap  was  hitched  up  to  the  muslin  by  itself. 
I  sent  for  a  berry-laden  branch  of  Cordia  collococca,  which  I  had 
seen  strewn  on  the  floor  of  the  cave,  but  first  took  the  precaution 
of  letting  them  drink,  lest  an  abnormal  thirst,  produced  by  their 
exertions  or  injuries  should  make  them  take  the  juice.  They 
drank  eagerly,  protruding  the  tongue — the  lip  [?  tip],  hollowed 
spoon-shape,  and  the  bristles,  evidently  taking  up  a  great  quan- 
tity. They  would  anxiously  lick  it  [?  water]  off  my  fingers.  When 
they  began  to  refuse  more,  and  shake  their  heads  at  it,  I  tried  the 
berries ;  but,  to  my  disappointment,  they  took  little  notice  of  them. 
A  couple  of  hours  afterwards  I  tried  again,  when  it  occurred  to  me 
to  break  the  skin,  so  as  to  let  some  of  the  juice  escape.  The 
one  I  presented  it  to,  after  a  little  persuasion,  began  to  lick  the 
juice:  he  at  last  seemed  to  understand  his  new  position,  and 
licked  away  in  good  earnest.  The  tongue  was  rapidly  protruded 
and  drawn  in  again,  and  the  juice  and  softer  pulp  cleared  away 
with  great  rapidity.  I  noticed  he  was  very  particular  in  clean- 
ing out  the  bit  of  loose  skin  of  berry,  and  licked  my  fingers  of 
the  juice  spilt  on  them,  carefully  clearing  out  any  that  had 
collected  under  the  nail.  The  sensation  was  not  at  all  unplea- 
sant, the  tongue  feeling  soft  and  spongy,  with  a  slight  scratching 
from  the  bristles.  I  then  got  another  berry.  The  bat  was 
hanging  from  the  edge  of  the  box,  its  ventral  surface  against  the 
side  ;  and  as  I  held  the  berry  a  little  off  so  as  to  see  the  action  of 
the  tongue,  it  had,  whilst  feeding,  to  bend  the  neck  so  as  to  raise 
the  head  a  little  :  this  seemed  to  fatigue  it.  It,  therefore,  raised 
itself  on  one  wrist,  and  turned  round  so  that  its  back  was  against 
the  box's  side  ;  but  as  it  did  not  change  the  position  of  the  feet, 
of  course  the  legs  crossed,  the  right  foot  now  being  on  the  left 
side,  and  vice  versd.  In  this  odd  position  it  seemed  perfectly  at 
ease,  and  went  on  licking  at  a  fresh  berry  with  great  relish.  Of 
course,  only  its  chin  was  now  visible  to  me.  I  then  began 
gradually  to  lower  the  berry:  it  stretched  first  the  neck  and  then 
the  tongue  to  its  full  extent.  I  took  it  beyond  reach  and  then 
suddenly  brought  it  close  again.  It  seized  it  with  its  teeth 
savagely,  so  that  the  long  sharp  canines  of  one  side  and  the 
blunt  molars  held  the  berry,  much  as  a  clog  will  do  when  he 
wishes  to  bring  the  force  of  the  molars  to  bear  upon  a  bone. 
This  left  room  for  the  tongue  still  to  be  protruded  ;  for,  from 
the  arrangement  of  the  minute  lower  incisors  in  a  concave,  the 
molars  can  be  nearly  closed,  so  as  to  hold  an  object,  and  the 
tongue  still  have  room  for  protrusion.  The  little  body  trembled 
with  the  eagerness  of  his  actions.  As  the  pulp  and  juice  he 
could  thus  reach  became  extracted,  I  expected  he  would  drop  it, 
and  was  prepared  with  another  berry;  but,  to  my  surprise,  he 
brought  up  the  wrists  to  the  muzzle,  took  the  berry  between 
them,  gave  it  two  or  three  energetic  bites,  and  then  held  the 
berry  off.  So  I  now  understood  what  the  unusually  long  thumbs 
were  for  ;  for  they  applied  themselves  dexterously  to  the  berry, 
held  it  firmly,  and  then,  as  it  appeared  to  me.  by  a  reverse  action 
of  the  two  wrists,  the  berry  was  turned  round,  a  fresh  hold  taken 


307 


COAL  FORMATION. 


COPPER. 


308 


by  the  teeth,  and  the  same  licking  process  renewed,  till  the  seed 
in  the  centre  was  cleared  of  the  pulp,  all  hut  the  little  hit  which 
served  for  the  last  tooth-hold.  It  was  then  dropped,  and  the 
eager  little  muzzle  raised  for  more.  I  supplied  another,  and 
soon  I  had  a  little  heap  of  seeds  with  hits  of  pulp  attached, 
at  the  bottom  of  the  box,  exactly  like  those  I  found  in  the 
cave.  A  wounded  bat  on  the  floor  found  some  berries  out  and 
began  to  lick  them.  I  next  tried  the  female  with  a  young  one, 
with  precisely  the  same  result ;  only,  notwithstanding  her 
eagerness  for  food  and  evidently  hungry  state,  it  was  affecting 
to  see  how  constantly  she  stopped  carefully  to  lick  the  little  one 
at  her  breast,  lest  any  spilt  juice  should  soil  it.  When  holding 
the  berries  in  the  wrists  their  appearance  reminded  me  much 
of  monkeys.  They  now  became  very  lively,  evidently  much 
refreshed  by  the  meal,  and  began  to  snap  at  my  fingers.  I 
covered  them  up  in  darkness,  which  they  seemed  to  want.  On 
my  return  I  found  the  young  bat  which  I  had  put  in  as  an 
orphan  had  been  taken  by  the  other  female,  and  was  evidently 
sucking  vigorously.  It  can  hardly  have  happened  that  out  of 
such  a  number  I  could  have  chosen  mother  and  offspring  by 
chance.  Perhaps  the  old  hat,  feeling  the  pressure  of  milk,  in 
this  way  sought  relief.  The  young  were  quite  naked  and  blind, 
and  about  two  inches  long,  but  clung  with  great  tenacity.  From 
a  portion  of  umbilical  cord  still  attached  to  one  mother,  I  con- 
clude one  had  been  born  only  quite  recently.  I  then  took  them 
and  put  them  among  the  twigs  of  Cordia.  They  climbed  about 
it,  heads  downwards,  with  the  greatest  ease.  The  length  of  the 
legs  and  toes,  their  muscularity,  and  the  absence  of  any  interfe- 
moral  or  tail,  were  all  obvious  advantages  where  this  habit  was 
constant,  especially  the  power  it  gave  them  of  turning  as  on  a 
pivot,  but  without  moving  the  feet.  They  twisted,  within 
certain  limits,  like  a  body  suspended  by  a  string.  They  would 
thus  follow  a  berry  I  moved ;  but  they  would  not  pluck  any  of 
the  berries  for  themselves,  seeming  only  anxious  to  get  into  a 
dark  place.  This  I  attribute  to  the  unnatural  hour  of  feeding. 
On  placing  them  in  the  box,  I  found,  after  a  short  time,  both 
mothers  had  crossed  the  legs  in  the  attitude  before-mentioned,  to 
avoid  pressing  the  young  against  the  side.  I  put  them  out  of 
doors  on  a  tree  at  some  distance  from  the  house.  One  attempted 
to  return,  doubtless  to  escape  the  light.  It  lit  on  a  plastered 
wall,  and  notwithstanding  the  encumbrance  of  the  suckling, 
ran  up  the  wall  backwards  by  the  legs  with  great  rapidity 
(raising  the  body  with  the  wrists  so  as  not  to  rub  the  young),  till 
it  gained  the  shelter  of  the  eaves,  whence  I  hope  it  made  a  com- 
plete escape,  for  I  left  Harmony  Hall  that  afternoon.  From 
these  observations  I  would  infer  that  we  have  an  explanation 
of  the  much  greater  muscularity  of  the  frugivorous  bats  than 
the  insectivorous;  and,  further,  of  the  use  of  the  wrists  in  the 
bat," 

Bats,  however,  do  not  confine  their  food  to  insects  and  fruits, 
for  the  Pteropus  edulis  of  India  has  been  seen  to  skim  the  surface 
of  water,  snatch  the  fish,  which  ascend  to  the  surface,  with  its 
feet,  and  carry  them  to  a  neighbouring  tree,  where  it  may  devour 
its  prey  at  leisure. 

Those  who  seek  for  descriptions  of  genera  and  species,  not  their 
habits,  are  referred  to  the  series  of  papers  by  Mr.  Tomes  in  many 
of  the  recent  volumes  of  the  'Proceedings  of  the  Zoological 
Society,'  to  the  synopses  of  genera  in  the  '  Proceedings '  of  the 
same  Society  for  1S66,  and  in  the  'Annals  of  Natural  History/ 
second  series,  vol.  xvii.,  and  to  the  articles  by  Professor  Peters 
in  the  '  Monatsberichte '  of  the  Scientific  Academy  of  Berlin  for 
several  years  past. 

(Allen,  Monograph  of  the  Bats  of  North  America,  in  Smith- 
sonian Miscellaneous  Collections,  vol.  vii. ;  Shortt,  Proceedings  of 
the  Zoological  Society  for  1863;  Osburn,  Proceedings  of  the  Zoo- 
logical Society  for  1865,  p.  61.) 

COAL  FORMATION  [E.  C.  vol.  ii.  cols.  10-28].  In  the 
article  here  referred  to  this  term  is  intended  to  apply  more  par- 
ticularly to  the  beds  now  usually  called  coal  measures  ;  while 
the  other  members  of  the  Carboniferous  Formation  have  separate 
notices  under  Mountain  Limestone  and  Millstone  Grit.  As 
these  groups  of  strata  are  intimately  connected  together,  we 
prefer  to  treat  them  collectively  under  the  term  Carboniferous 
System  in  E.  C.  S. 

CCELENTERATA.    [Actinozoa,  E.C.S.] 

CCEREBA.  A  genus  of  birds  founded  by  Vieillot  in  1807, 
and  at  present  comprising  6  well  defined  species,  according  to  Mr. 
Cassin,  who  made  a  careful  examination  of  this  and  allied  geneva 
in  1864  ('  Proc.  Acad.  Nat.  Sci.  Philad.,'  p.  265,  1864) ;  but  he 
particularises  a  few  specimens  which  present  such  variations  from 
the  species  to  which  they  have  been  assigned  as  may  warrant 


their  being  raised  to  specific  rank.  Linnxus  was  accpiainted 
with  one  or  two  species,  which  he  described  under  the  generic 
term  Gerthia;  but  most  ornithologists  now  believe  that  Coereba  is 
widely  separated  from  the  Creeper  family.  The  creepers  gene- 
rally have  a  dim-coloured  plumage,  in  which  brown,  black, 
white,  and  various  sombre  tints  prevail,  whereas  the  Cozrebidas 
are  generally  remarkable  for  their  bright  green,  blue,  and 
yellowish  colouring.  The  family  comprises  8  genera,  viz., 
Coereba,  Chlorophanes  (1  species),  Dacnis  (14  species),  Certhiola 
(12  species),  Conirostrum  (4  species).  Spodiornis  (1  species), 
Biglossa  (13  species),  and  Diglossojns  (1  species).  All  the  forms 
are  restricted  to  the  central  parts  of  America. 

COPPER,  For  what  has  already  been  said  respecting  this  metal 
and  its  ores,  the  reader  is  referred  to  Copper  in  the  Nat.  Hist. 
and  Arts  and  Sci.  Divs.  In  the  present  account  many  of  the 
facts  stated  in  those  articles  will  be  rementioned.  This  repeti- 
tion is  unavoidable,  as  the  chief  interest  of  the  facts  arises  from 
the  application  that  is  made  of  them  to  illustrate  the  properties 
of  copper  and  its  compounds. 

Copper  rivals  iron  in  the  universality  of  its  distribution,  in 
the  multitude  of  its  native  compounds,  and  in  its  utility ;  but  it 
is  far  less  abundant.  The  constant  association  of  copper  with 
iron  and  of  silver  with  copper  in  nature  is  as  remarkable  as  the 
presence  of  silver  in  all,  or  almost  all,  gold.  There  is  scarcely  a 
ferruginous  ore,  soil,  or  water  which  does  not  contain  at  least  a 
trace  of  copper,  and  it  maybe,  perhaps,  safely  said  that  wherever 
iron  or  its  compounds  occur  in  nature  there  also  will  copper  be 
found  in  some  form  or  other.  And  probably  this  union  extends 
beyond  the  limits  of  this  earth,  for  even  meteoric  iron  contains 
appreciable  quantities  of  copper.  According  to  some  authorities 
this  element  occurs  in  all  the  plants  and  animals  which  have 
been  examined  for  it ;  thus  it  is  said  to  have  been  detected  in 
sea  weed,  in  the  fluids  of  mollusca,  in  the  blue  blood  of  Limu- 
lus,  in  flour,  hay,  eggs,  cheese,  meat,  &c.  In  the  mammalia,  and 
perhaps  also  in  the  other  classes,  the  copper  salt  generally 
accumulates  in  the  liver  rather  than  any  other  part  of  the  body. 
[Copper,  A.  and  Sci.  Div.  cols.  192,  1 93].  Some  caution,  how- 
ever, is  required  in  accepting  the  general  presence  of  copper  in 
animals  and  plants,  since  the  method  adopted  for  detecting  it  is 
not  always  to  be  relied  on.  For  example,  Ulex,  using  a  brass 
blowpipe,  reports  that  every  substance  lie  examined  showed 
minute  traces  of  copper,  while  Lassen,  who  used  a  blowpipe 
with  a  glass  nozzle,  failed  in  detecting  the  element  in  many  of 
the  substances  examined  by  Ulex.  Lassen,  therefore,  inferred 
that  the  copper  was  introduced  from  the  brass  blowpipe.  Other 
metallic  blowpipes,  especially  those  with  iron  nozzles,  may  give 
rise  to  a  similar  error. 

The  abundance  of  its  ores  and  the  comparative  ease  with  which 
it  may  be  reduced  from  them  rendered  copper  one  of  the  earliest 
of  the  useful  metals  sought  for  by  man.  Archaaologists  tell  us 
that  as  a  nation  advances  in  civilisation  it  changes  its  weapons 
of  stone  for  those  of  metal ;  and  that  while  the  early  Americans 
used  native  copper,  the  early  inhabitants  of  Western  Europe 
employed  it,  in  conjunction  with  tin,  in  the  form  of  bronze.  As 
yet  few  indications  have  been  met  with  showing  that  there  may 
have  been  a  period  when  the  early  Europeans  used  copper  im- 
plements, hut  it  seems  not  unlikely  there  was  such  a  period, 
considering  that  tin  is  found  in  but  few  places,  and  the  small 
probability  of  the  processes  for  obtaining  copper  and  of  making 
bronze  having  been  simultaneously  discovered.  The  rarity  of 
copper  implements  amidst  the  archaic  relics  of  Europe  may  arise 
from  their  having  been  melted  down  and  converted  into  bronze. 

The  abundance  of  these  old  implements,  both  in  Europe  and 
America,  necessarily  implied  considerable  mining  activity ;  but 
it  was  not  until  about  1851  that  traces  of  the  old  mines  were 
discovered.  No  tradition  exists  amongst  the  present  generation 
of  Americans  that  their  forefathers  possessed  copper  mines, 
neither  did  they  themselves  have  any  knowledge  of  such  mines 
until  very  recently.  The  discovery  was  mainly  a  consequence 
of  the  copper-mania  which  excited  the  people  of  the  United 
States  during  the  years  1844-1847.  It  was  in  the  last-mentioned 
year  that  an  agent  of  one  of  the  companies  found  a  cave,  in- 
habited by  a  number  of  porcupines,  which  showed  signs  of  having 
been  excavated  by  man.  On  clearing  away  the  rubbish  he 
exposed  a  copper  vein  and  several  specimens  of  the  stone  mauls 
and  hammers  used  by  the  ancient  workmen.  Further  investi- 
gations showed  that  similar  excavations,  having  an  average 
depth  of  about  30  feet,  were  scattered  thickly  over  an  area 
nearly  150  miles  in  length  along  the  southern  shores  of  Lake 
Superior.  All  the  copper  districts  lately  discovered  in  this 
region  were  Juiown  centuries  ago  to  the  then  inhabitants  of  the 


309 


COPPER. 


COPPER. 


310 


land,  and  were  subsequently  clean  forgotten.  The  old  excava- 
tions -were  so  completely  obliterated  by  long  continued  accumu- 
lations that  the  site  of  a  copper  mine  could  not  be  distinguished 
from  the  surrounding  country,  except  perhaps  by  the  mounds 
formed  by  its  side.  The  trendies  have  been  filled  with  soil  and 
decaying  vegetable  matter,  which  is  said  to  be  of  gradual  natural 
accumulation,  while  over  both  the  mounds  and  filled  up  trenches 
several  generations  of  trees  have  succeeded  each  other.  Mr. 
Whittesley  has  stated  that  many  of  the  trees  now  flourishing  in 
the  gathered  soil  of  the  abandoned  trenches  are  upwards  of 
three  hundred  years  old,  and  that  "  on  the  same  spot  there  are 
the  decayed  trunks  of  a  preceding  generation,  or  generations,  of 
trees  that  have  arrived  at  maturity,  and  fallen  down  from  old 
age."  There  are  no  precise  data  for  ascertaining  either  when 
these  mines  were  worked,  or  by  whom. 

In  Spain  there  is  another  example  of  extensive  mining  oper- 
ations having  been  carried  on  many  centuries  ago,  as  well  as  of 
the  obliteration  both  of  the  old  workings  by  accumulated 
rubbish,  and  of  the  remembrance  of  them  by  the  lapse  of  time. 
In  this  case,  however,  it  was  well  known  that  mining  operations 
had  been  carried  on  in  the  same  district  by  the  Romans  and  by 
the  Spaniards,  from  the  commencement  of  the  Christian  era  up  to 
the  middle  of  the  sixteenth  century.  From  the  latter  period  to 
1853  the  mines  were  quite  neglected.  They  are  situated  near 
Huelba,  at  the  mouth  of  the  river  Tinto,  and  have  been  described 
by  E.  Deligny  in  the  '  Revista  Minera '  for  1863.  He  thinks  it  pro- 
bable that  the  mines  were  first  worked  by  the  ancient  Iberians 
several  centuries  before  the  present  era,  and  before  the  arrival  of 
the  Phoenicians  in  the  country.  The  extent  of  the  excavations 
is  indicated  by  innumerable  shafts,  by  the  ruins  of  large  villages, 
and  by  colossal  heaps  of  debris.  The  time  during  which  they 
were  most  energetically  worked  is  shown  hy  these  heaps. 
Sections  of  them  reveal  two  markedly  distinct  kinds  of  mate- 
rial, the  results  of  two  different  methods  of  treating  the  ore. 
The  materials  are  arranged  in  regularly  stratified  bands,  the 
lowermost  of  which  belong  to  the  Phoenician  epoch,  while  those 
above  were  deposited  during  the  time  of  the  Romans.  These 
mines  are  again  being  worked  on  an  extensive  scale,  their 
development  having  been  mainly  brought  about  in  the  following 
curious  way.  Early  in  this  century  the  alkali  trade  was 
established  in  the  north  of  England,  and  was  more  especially 
concentrated  round  Newcastle  and  in  Lancashire.  The  alkali 
was,  for  the  most  part,  obtained  by  treating  common  salt  with 
sulphuric  acid,  and  the  sulphuric  acid  was  made  almost  entirely 
from  sulphur  imported  from  Sicily.  The  trade  soon  increased 
to  such  an  extent  that  great  inconvenience  was  experienced  from 
the  insufficient  supply  of  sulphur,  and  the  variations  in  its 
price.  Still  further  inconvenience  was  felt  when  its  price  rose 
considerably  in  consequence  of  the  vine  growers  using  large 
quantities  to  check  the  vine  disease.  The  alkali  manufacturers 
then  sought  for  other  sources  of  sulphur,  and  found  it  in  the 
copper  pyrites  of  various  countries,  and  amongst  others  that  of 
Spain  and  Portugal  in  the  district  near  Huelba.  This  ore,  how- 
ever, contains  so  little  copper,  that  it  is  unprofitable  as  a  source  of 
that  metal,  but  it  has  become  profitable  now  that  the  alkali  makers 
utilise  both  the  sulphur  and  the  copper  which  it  contains.  This, 
we  may  mention,  is  the  origin  of  the  introduction  of  the  manu- 
facture of  copper  in  the  Newcastle  district. 

The  properties  of  copper  will  next  be  considered ;  but  this 
task  is  beset  with  many  difficulties,  inasmuch  as  the  facts 
recorded  generally  apply  to  copper  in  a  more  or  less  impure 
state,  and  in  different  conditions,  while  no  indications  are  given 
either  of  the  impurities  or  of  the  conditions.  Absolutely  pure 
copper  has  considerable  resemblance  to  pure  iron  in  toughness, 
malleability,  ductility,  and  tenacity,  while  it  is  equal  to  silver  as 
a  conductor  of  electricity.  The  copper  and  iron  of  commerce 
not  only  present  wide  differences  in  properties,  but  each  com- 
prises a  multitude  of  varieties  differing  from  each  other. 

An  illustration  of  this  is  afforded  by  the  specific  gravity. 
Thus,  in  Copper,  E.  C,  A.  and  Sci.  Div.,  the  specific 
gravity  is  stated  to  be  8-78-8-96,  according  to  manipulation  ; 
while  Copper,  E.  C,  Nat.  Hist.  Div.,  has  8-58.  The  latter 
may  be  a  misprint,  but,  as  will  be  seen  presently,  many 
specimens  of  copper  may  be  even  lighter  than  this.  Native 
crystals  of  copper  have  a  specific  gravity  of  8-94.  Electro- 
deposited  copper  varies  from  8-84  to  8'91  ;  but  when  it  has  been 
wiredrawn  and  annealed  it  is  increased  to  from  8-91  to  8\94. 
The  best  copper  wire  is  generally  8\94,  but  in  some  rare  cases  it 
has  been  as  high  as  8'958,  while  Marchand  and  Scheerer  record 
a  crystal  of  copper  with  a  specific  gravity  of  8-962,  which,  how- 
ever, was  found  to  contain  gold,  silver,  and  iron  in  appreciable 


proportions.  When  copper  is  melted,  and  allowed  to  cool  in  air, 
it  remains  quiescent  at  a  high  temperature ;  but  just  before  it 
approaches  the  point  of  solidification,  the  surface  appears  to 
boil,  and  a  reddish  haze  seems  to  rest  upon  it,  while  globules  of 
metal  of  considerable  size  are  thrown  up  to  a  height  of  several 
inches.  The  surface  then  solidifies,  a  ridge  is  formed  across  it, 
and  the  whole  mass  of  metal  expands.  When  cold,  its  specific 
gravity  is  about  8-58,  but  generally  somewhat  less.  On  malting 
a  perpendicular  section  through  the  cold  mass,  with  its  original 
surface  uppermost,  a  number  of  elongated  cavities  will  usually 
be  seen  extending  from  the  sides  to  minute  crater-like  promi- 
nences, in  or  near  the  central  ridge  ;  and  on  examining  the 
metal  closely  with  a  lens  its  structure  will  be  seen  to  be 
minutely  vesicular.  The  colour  is  of  a  deeper  red  than  in 
denser  copper,  while  there  is  an  absence  of  the  silky  lustre  which 
characterises  compact  copper.  When  sufficiently  pure  copper  is 
fused  under  charcoal,  and  left  to  cool,  no  spitting  occurs,  the 
mass  does  not  expand,  a  depression,  not  a  ridge,  is  formed  on  the 
upper  surface,  the  structure  is  not  vesicular,  and  the  specific 
gravity  is  high.  The  specific  gravity,  then,  is  more  or  less 
influenced  by  the  degree  of  vesicularity  of  the  mass,  and  this 
depends  upon  the  evolution  of  a  gas.  Pure  compact  copper  has 
a  definite  specific  gravity,  viz.,  8-94  at  a  temperature  of  about 
60°  F.,  and  under  the  ordinary  atmospheric  temperature. 

It  has  just  been  noticed  that  the  vesicularity  of  copper  is 
caused  by  the  evolution  of  a  gas,  but  there  is  considerable  diffe- 
rence of  opinion  as  to  the  origin  of  this  gas  in  ordinary  copper. 
Some  authorities  state  that  copper,  like  silver,  absorbs  oxygen  at 
a  high  temperature,  and  gives  it  out  again  at  a  lower  one ; 
others  that  cuprous  oxide  is  formed,  and  subsequently  de- 
composed by  charcoal,  with  formation  of  carbonic  oxide,  which 
escapes;  and  others  think  that  oxygen,  a;ting  on  the  sulphur  in 
the  metal,  may  give  rise  to  sulphurous  acid.  So  far  as  we  have 
examined  the  evidence,  it  appeals  probable  (1)  that  the  phe- 
nomenon is  not  due  to  the  absorption  of  oxygen;  (2),  that,  as 
Dick,  Matthiessen,  and  Russell  have  shown,  it  is  produced  when 
copper  is  fused  under  charcoal,  with  accession  of  oxygen,  being 
then  due  to  the  second  cause  mentioned ;  (3),  that  the  presence 
of  sulphur  and  formation  of  sulphurous  acid,  may  occasionally  be 
the  efficient  agents ;  and  (4),  that  it  may  be  produced  by  the 
absorption  of  certain  gases,  amongst  which  are  hydrogen  and 
carbonic  oxide.  The  first  and  second  points  are  now  generally 
admitted,  the  facts  in  favour  of  the  third  (Percy's  Metallurgy, 
vol.  i.  p.  272)  are  not  decisive ;  so  that  we  need  refer  only  to  the 
experiments  in  support  of  the  fourth.  These  were  made  by 
Caron  (Comptes  Rendus,  lxiii.  p.  1129).  He  states  that  when 
copper  is  fused  in  a  porcelain  vessel  in  a  current  of  hydrogen  its 
surface  becomes  covered  with  bubbles  of  gas,  which  gas  is 
aqueous  vapour,  formed  by  the  union  of  the  hydrogen  -with 
the  oxygen  contained  in  all  commercial  copper.  When  all  the 
oxygen  has  been  carried  off  the  metal  is  as  brilliant  and  fluid  as 
mercury.  On  allowing  the  mass  to  cool  the  surface  is  agitated 
with  a  boiling  action,  due  to  the  escape  of  a  gas  which  scatters 
the  metal  in  all  directions.  The  cold  metal  is  filled  with 
cavities,  has  a  dull  non-crystalline  appearance,  and  a  specific 
gravity  of  7-2,  while  before  melting  its  specific  gravity  was  8-8. 
The  phenomena  are  attributed  to  the  absorption  of  hydrogen  at 
a  high  temperature,  and  its  liberation  at  a  lower  one.  The  same 
effects  are  produced  when  carbonic  oxide  is  used.  When,  how- 
ever, the  metal  is  fused  in  a  vessel  composed  of  lime,  graphite,  or 
other  material  capable  of  absorbing  the  hydrogen  and  carbonic 
oxide,  no  ebullition-like  effects  are  produced,  and  the  metal 
retains  its  compactness.  Fused  silver  and  tin  do  not  absorb 
hydrogen,_  but  when  exposed  to  a  current  of  that  gas  their 
specific  gravity  is  increased  in  consequence  of  being  deprived  of 
the  oxygen  generally  contained  in  them. 

It  has  been  admitted  that  most  copper  contains  oxygen,  and  it 
has  been  stated  that  the  gas  probably  is  not  absorbed  by  the 
metal.  If  so,  it  must  exist  in  some  combined  state.  It  is 
known  that  at  a  low  red  heat  copper  will  combine  with  oxygen, 
and  that  it  combines  more  readily  with  it  at  higher  temperatures. 
This  fact  alone  indicates  the  improbability  of  the  gas  being 
simply  dissolved  when  the  metal  is  fused.  It  appears  that 
cuprous  oxide  is  formed,  and  that  this  substance  is  soluble  in 
copper.  It  is  the  presence  of  this  oxide  which  renders  copper 
what  is  technically  known  as  dry.  It  causes  the  metal  to  be 
brittle  both  Avhen  hot  and  when  cold  ;  to  have  a  granular,  not 
fibrous,  fracture,  a  dull  lustre,  and  a  deep  purplish  red  colour. 
The  tenacity  is  much  diminished  ;  thus  1-1  per_  cent,  of  the 
oxide  deprives  the  metal  of  much  of  its  malleability,  so  that 
when  worked  in  the  cold  state  it  splits  and  cracks,  although  it 
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can  be  beaten  out  when  hot.  With  1*5  per  cent,  of  the  oxide  it  is 
brittle  both  hot  and  cold.  The  best  commercial  copper,  or  what 
is  called  tough  pitch,  has  a  close-grained  fracture,  a  compact  struc- 
ture, a  fine  pale  red  colour,  a  silky  lustre,  and  a  high  degree  of 
toughness  or  malleability.  In  fact,  it  approaches  very  closely  to 
pure  copper  in  its  properties,  and  yet  it  contains  a  considerable 
proportion  of  the  cuprous  oxide — frequently  more  than  1*5  per 
cent.  There  is,  however,  one  important  difference  between 
tough  pitch  and  pure  copper,  viz.,  when  the  former  is  subjected 
to  a  stream  of  hydrogen,  so  as  to  reduce  the  oxide,  it  becomes 
exceedingly  brittle,  loses  its  lustre,  and  acquires  a  high  degree  of 
porosity  ;  when  pure  copper  is  subjected  to  the  same  treatment 
its  malleability  and  structure  are  unaltered.  Here,  then,  we 
have  a  remarkable  case  of  two  specimens  of  metal  almost  iden- 
tical in  their  properties  and  external  characters,  •which,  when 
subjected  to  the  same  treatment,  may  be  rendered  totally  unlike ; 
the  one  may  be  bent  backwards  and  forwards  frequently  without 
breaking,  while  the  other  will  snap  rather  than  bend.  And  we 
have  the  further  apparent  anomaly  that  the  metal  is  malleable 
when  pure,  but  on  adding  1*5  per  cent,  of  cuprous  oxide  it  be- 
comes brittle,  granular,  dull,  and  dark  red  ;  while  the  other 
specimen  contains  1*5  per  cent,  or  more  of  the  oxide,  is 
malleable,  fibrous,  silky  in  lustre,  and  pale  red,  but  on  reducing 
the  oxide  to  the  metallic  state  the  mass  becomes  brittle,  dark 
red,  dull,  and  granular.  The  explanation,  according  to  Karsten 
and  Percy,  is  that  the  presence  of  small  quantities  of  cuprous 
oxide,  or  of  certain  metals,  such  as  lead  and  antimony,  renders 
pure  copper  brittle,  but  if  cuprous  oxide  is  present  with  the 
metallic  impurities,  the  copper  retains  its  malleability. 

Minute  proportions  of  impurities  also  have  a  marked  effect  in 
diminishing  the  conducting  power  of  copper  for  electricity. 
Thus,  calling  the  conducting  power  of  silver  at  about  15°  0, 100, 
Matthiessen  found  that  unmelted  electrotype  copper  would  be 
represented  by  93-46  at  20o-2  C.  Assuming  this  kind  of  copper 
as  a  standard,  and  calling  its  conducting  power  100  at  15°-5  C, 


he  obtained  the  following  results.  Except  where  otherwise 
stated,  the  coppers  are  commercial,  and  all  the  specimens  were 
in  the  form  of  annealed  wires. 

Temperature. 

Pure  electro-deposited  copper    ....    100*  15°  5  C. 

Lake  Super  ior,  native,  not  fused  ■       •       .    •     98*8  ,, 

Ditto,  fused,  as  it  comes  into  commerce.  Con- 
tained traces  of  iron,  cuprous  oxide,  and  silver     92-57  15°  0  C. 

Burra  Burra.    Traces  of  iron  and  cuprous  oxide     88'86  14"'0  C. 

Best  selected.    Traces  of  iron,  nickel,  antimony, 

cuprous  oxide,  &c  81*35  14°-2  C. 

Bright  copper  wire.      [Impurities  in  it  not 

known.]  72-2  15°7  C. 

Tough  cake.  Traces  of  lead,  iron,  nickel,  anti- 
mony, cuprous  oxide,  &c.      ....     7103  17°'3  C. 

Demidoff.  Traces  of  arsenic,  iron,  nickel,  cuprous 

oxide,  &c                                                    59-34  12°-7  C. 

Bio  Tinto.  2  per  cent,  arsenic,  and  traces  of  lead, 

iron,  nickel,  cuprous  oxide,  &c.      .      .       ■    14-24  14°-8  C. 


These  results  were  obtained  with  what  Matthiessen  terms 
ordinary  experimental  care,  but  more  recently  he  has  performed 
another  set  of  experiments  upon  the  conducting  powers  of  metals 
in  which  great  as  distinguished  from  absolute  care  was  employed. 
These  later  results  are  thus  stated  by  him.  The  figures  express 
the  resistances  of  one  gramme  weight,  having  a  length  of  one 
metre  in  terms  of  the  British  Association  unit  of  electrical  re- 
sistance. They  therefore  show  the  absolute  amount  of  resistance, 
but  as  we  only  wish  to  refer  to  the  relative  resistances,  we  need 
not  stop  to  indicate  how. 


Copper  -1469 

Silver  -1682 

Gold  -4150 

Gold-silver  alloy  1-6G8 

Lead   2  257 

Mercury  13-06 


From  which  it  appears  that  pure  copper  is  a  better  conductor 
than  pure  silver,  and  that  unmelted  electro-deposited  copper  is 
inferior  to  pure  copper.  As  the  specific  gravity  of  the  copper 
which  conducts  better  than  silver  is  not  stated  by  Matthiessen, 
a  conjectural  explanation  of  the  difference  is  offered.  Electro- 
deposited  copper  has  a  somewhat  lower  density  than  most  other 
compact  pure  copper,  and  even  Avhen  made  into  annealed  wires 
it  ranges  from  8'91  to  8-94,  as  already  stated.  Moreover,  such 
copper  generally  contains  traces  of  sulphur  derived  possibly 
from  the  solution  of  sulphate  of  copper  from  which  it  has  been 
deposited.    The  combination  of  low  density  with  the  presence 


of  sulphur  would  lessen  the  conducting  power,  and  may  have 
been  present  in  the  standard  copper.  Supposing,  however,  it 
was  free  from  sulphur,  a  difference  might  be  produced  according 
to  the  care  bestowed  upon  drawing  the  wire.  It  is  exceedingly 
difficult  to  obtain  a  good  wire,  so  that  doubtless  a  better  one 
would  be  obtained  with  great  than  with  ordinary  care. 

Stated  shortly,  then,  the  physical  properties  of  copper  are  that 
it  is  8-94  times  heavier  than  its  own  bulk  of  water,  or  99,931 
times  heavier  than  an  equal  volume  of  hydrogen  at  a  tempera- 
ture of  0°  O,  and  under  an  atmospheric  pressure  of  760  milli- 
metres ;  that  it  has  a  pale  red  colour,  a  fibrous  compact  structure 
free  from  porosity  visible  with  an  ordinary  lens,  a  silky  lustre,  a 
high  degree  of  malleability  both  hot  and  cold,  and  a  specific  heat 
of  -095  ;  that  its  malleability  is  not  diminished  by  fusing  it  in 
hydrogen,  ammonia  (gaseous),  or  carbonic  oxide  ;  that  it  con- 
tracts on  solidifying  ;  and  that  it  probably  surpasses  silver  in  its 
power  of  conducting  electricity.  If  its  specific  gravity  is  les- 
sened, or  if  it  contains  impurities,  these  properties  will  be  more 
or  less  modified.  Nothing  has  been  said  as  to  the  fusing  point 
of  pure  copper,  because  all  the  writer  knows  is  that  Pouillet 
estimates  it  at  about  1500°  R,  and  Daniell  at  about  2538°  F. 
Both  cannot  apply  to  pure  copper,  and  perhaps  neither  does. 

The  chemical  properties  of  copper  will  now  be  considered,  but 
the  description  of  these  also  has  its  difficulties,  for  want  of  know- 
ing what  are  the  precise  surrounding  conditions  requisite  to  pro- 
duce certain  definite  effects,  and  what  is  the  physical  condition 
of  the  copper. 

In  dry  air  or  oxygen  compact  copper  is  unaffected  at  ordinary 
temperatures.  On  heating  it  to  redness  it  combines  with  the 
oxygen  to  form  the  cuprous  oxide,  which  contains  11-2  per  cent, 
by  weight  of  oxygen.  This  oxide  melts  between  a  bright  red 
and  a  white  heat.  If,  however,  the  metal  is  in  a  finely  divided 
state  cuprous  oxide  is  formed  at  a  temperature  far  below  redness. 
The  cuprous  oxide  may  be  heated  to  redness  for  a  long  time 
without  passing  into  the  cupric  oxide,  which  contains  20  per 
cent,  of  oxygen  ;  but  if  it  is  first  powdered,  and  then  exposed  to 
the  same  temperature,  it  rapidly  passes  into  the  cupric  oxide. 

Moist  oxygen  has  no  effect  on  compact  copper,  but  if  assisted 
by  a  weak  acid,  say  carbonic  acid,  carbonate  of  copper  is  formed 
at  the  ordinary  atmospheric  temperature  ;  and  if  assisted  by 
alkaline  and  saline  solutions,  one  or  other  of  the  oxides  is 
formed.  It  combines  (when  compact)  with  mercury,  and  (when 
in  filings)  with  chlorine  at  ordinary  temperatures,  and  at  a  rei  I 
heat  with  sulphur,  selenium,  silicium,  and  all  the  metals. 

Although  copper  and  its  ores  are  so  widely  distributed  that 
scarcely  a  country  or  geological  formation  is  without  them,  yet  a 
study  of  such  distribution  leads  to  the  recognition  of  a  few  im- 
portant general  truths.  The  most  abundant  ore  is  copper  pyrites, 
and  next  to  it,  perhaps,  comes  copper  glance  ;  these  generally 
occur  either  in  true  or  in  segregated  veins  in  hard  and  crystal- 
lised rocks,  the  age  of  which  is  generally  assigned  to  the  lower 
Silurian  period.  The  other  ores,  such  as  the  oxides,  carbonates, 
and,  generally  speaking,  all  which  contain  oxygen  as  an  essential 
constituent,  occur  sometimes  in  segregated  veins,  but  more  com- 
monly dispersed  through  a  sedimentary  stratum  ;  they  are  also 
found  in  the  more  or  less  decomposed  upper  portions  of  the 
pyritous  veins.  Native  copper  is  found  under  the  same  conditions 
as  the  oxides,  carbonates,  &c.  The  members  of  this  second  group 
are  found  in  strata  of  Silurian  or  post  Silurian  age.  It  includi ss 
the  silicate  (dioptase),  which  it  may  be  noticed  is  rare  as  an  ore — 
a  circumstance  which,  taken  in  conjunction  with  the  abundance  of 
the  sulphides, is  a  good  illustration  of  therelativechemicalaffinities 
of  silica  and  sulphur  for  copper  under  most  natural  conditions. 
In  this  respect  copper  somewhat  resembles  iron,  but  there  is  one 
marked  difference  between  them,  viz.,  that  although  their  respec- 
tive silicates  are  rare,  the  oxides  of  iron  frequently  form  an  impor- 
tant constituent  (or  are  present  in  small  quantities)  in  many  com- 
pound silicates,  while  the  oxides  of  copper  are  so  rare  in  silicates 
that  we  do  not  know  that  a  single  instance  has  been  recorded  of 
a  native  silicate  which  contains  even  1  per  cent.  Many  of  the 
rocks  of  Malvern  and  elsewhere  contain  traces  or  quantities  oi 
less  than  1  per  cent.  There  are  a  few  instances  of  artificial 
cupriferous  compound  silicates,  such  as  the  orthoclase-like 
crystals  found  in  the  copper-smelting  furnace  at  Sangerhausen, 
which  contained  -30  and  less  per  cent,  of  cupric  oxide.  The 
relation  observed  between  the  sulphuretted  and  oxidised  copper 
compounds  seems  to  indicate  that  the  former  are  the  first  formed, 
and  that  the  latter  are  derived  from  them  by  the  action  of  the 
oxygen  and  carbonic  acid  of  the  air  or  of  the  waters.  In  speak- 
ing of  the  sulphides  as  being  first  formed,  we  refer  only  to  their 
mode  of  occurrence  in  veins,  without  wishing  to  convey  any 
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opinion  as  to  how  they  came  there,  or  to  the  previous  histoiy  of 
their  constituents.  The  metal  may  or  may  not  have  been  in  the 
state  of  oxide,  carbonate,  &c,  long  before  it  entered  the  vein  as 
sulphide. 

Let  us  then  see  whether  the  minuter  details  do  or  do  not 
support  these  general  inferences,  and  for  this  purpose  we  propose 
to  consider  a  few  of  the  principal  cupreous  deposits,  and  to  take 
them  up  somewhat  in  the  order  of  their  geological  age. 

The  ores  occur  in  several  distinct  ways.  Sometimes  they  are 
disseminated  through  a  sedimentary  bed  ;  sometimes  they  are 
collected  at  the  junction  of  two  dissimilar  rocks  ;  sometimes  they 
form  segregated  veins  ;  and  sometimes  true  veins. 

Most  of  the  deposits  found  in  the  oldest  or  most  crystalline 
rocks  occur  as  true  veins.  It  is  only  in  a  few  instances  that 
geologists  have  been  able  to  ascertain  the  age  of  the  rock  which 
they  traverse,  and  therefore  all  those  presenting  certain  charac- 
ters are  here  assigned  to  the  Palaeozoic  period,  which  embraces 
all  rocks  earlier  than  the  Trias. 

The  copper  mines  of  Norway  are  the  most  northern  of  those 
worked  in  Europe,  and  probably  their  ores  are  (geologically) 
the  oldest  known.  At  Kaafjord,  where  slates  and  what  are 
called  igneous  rocks  are  in  contact,  the  ore  occurs  in  veins  in 
the  latter,  and  rarely  in  the  former.  At  Raipasvara  Mountains 
similar  veins  are  developed  in  a  crystalline  limestone.  At 
Bandag  a  vein  traverses  crystalline  schists  near  their  junction 
with  a  granitoid  gneiss,  and  contains  quartz,  mica,  copper  pyrites, 
erubescite,  galena,  blende,  and  native  silver.  At  Noesmark  and 
Mosnap  cupreous  sulphides  are  contained  in  the  veins  of  granite 
which  pass  into  mica  schist ;  while  at  Moberg  similar  ores  are 
contained  in  the  quartz  veins  which  cut  through  hornblendic 
schists.  When  these  schists  are  soft  some  of  the  ores  are  met  in 
them,  also,  in  the  neighbourhood  of  the  intruding  veins.  At 
Haukum  the  mica  schist  contains  nodules  of  granite,  in  which 
erubescite  occurs  associated  with  molybdenite,  garnet,  epidote, 
and  traces  of  copper  pyrites,  while  cavities  in  the  nodules  hold 
native  silver,  heulandite,  and  laumonite.  At  Roraas  the  ores 
are  disseminated  through  chlorite  slate,  so  as  to  form  metal- 
liferous layers  or  fahlbands  parallel  with  the  bedding  of  the 
rock.  0  This  last  is  the  usual  mode  of  occurrence  in  Sweden, 
as  at  Areskuttan,  Gustavsberg,  and  Garpenberg.  The  deposits  at 
Fahlun  may  also  be  of  the  same  kind,  but  they  have  a  peculiar 
character.  The  ore  is  mainly  copper  pyrites ;  it  is  intimately 
associated  with  chlorite,  and  is  so  arranged  in  curved  undulating 
lines  that  the  rock  appears  to  be  made  up  of  little  oval  masses, 
which  are  called  skolar  by  the  miners.  Galena  and  blende  are 
also  associated  with  it. 

In  Cornwall  the  ores  are  mostly  in  veins  situated  near  the 
junction  of  the  slates  or  killas  and  the  granite.  The  most 
abundant  are  copper  pyrites  and  corjper  glance  ;  and  they  are 
most  highly  developed  sometimes  in  the  slate,  and  sometimes  in 
the  granite.  They  occur  in  bunches  or  large  lumps  in  a  gangue 
chiefly  composed  of  quartz  or  fluor  spar,  and  are  generally  con- 
sidered to  be  more  concentrated  in  the  pale  blue  coloured  slates 
than  in  those  which  are  reddish  or  brown ;  and  in  the  soft 
granite  than  in  the  hard.  Carbonate  of  lime,  barytes,  and 
wolfram  are  rare,  while  iron  pyrites  and  chlorite  are  common 
associates  of  the  copper  ores.  The  chlorite  is  more  particularly 
abundant  where  the  richest  ores  are  met  with,  while  the  fluor 
spar  is  especially  characteristic  of  the  St.  Francis,  Bassett,  Buller, 
Kelly,  Bray,  Gunnislake,  and  Bedford  United  mines.  Galena 
and  blende  are  of  general  occurrence.  These  remarks  apply 
only  to  the  deeper  part  of  the  lodes.  The  upper  portions  are 
generally  more  or  less  decomposed  to  a  depth  ot  from  150  to 
200  feet,  and  form  the  gossan  of  the  Cornish,  the  eisernen  Hut  of 
the  Germans,  and  the  chapeau  defer  of  the  French.  The  charac- 
ters which  it  presents  afford  useful  indications  of  the  value  of 
the  deeper  part  of  the  lodes.  It  is  composed  of  a  mixture  of 
quartzose  matter  and  peroxide  of  iron,  containing  variable  quan- 
tities of  the  oxides,  carbonates,  and  arsenates  of  copper  and 
other  metals.  Gold  and  cassiterite  are  frequently  present  in 
considerable  quantities.  These,  in  fact,  are  the  products  which 
we  should  look  for  as  a  consequence  of  the  action  of  water  con- 
taining oxygen  and  carbonic  acid  upon  copper  pyrites  or  on 
copper  glance  and  iron  pyrites  through  which  gold  and  cassi- 
terite are  sparingly  distributed.  The  oxygen  and  water  oxidise 
the  sulphur,  copper,  and  iron ;  the  sulphuric  acid  thus  generated 
readily  combines  with  the  cupric  oxide  to  form  the  soluble  sul- 
phate of  copper,  but  does  not  combine  with  the  ferric  oxide. 
The  latter  combines  with  water  and  passes  into  the  insoluble 
hydrated  ferric  oxide,  and  this  remains  behind  with  the  insoluble 
gold  and  cassiterite.    Sometimes  the  oxides  of  copper  "*o  not 


combine  with  sulphuric  acid,  but  remain  as  cuprite,  melaconite, 
or  copper  smut,  and  tenorite ;  under  other  circumstances  the 
carbonates,  malachite  and  chessylite,  are  formed,  and  frequently 
oxides  and  carbonates  occur  together.  The  association  of  these 
oxidised  forms  of  copper  ore  with  the  conditions  that  evidently 
facilitate  the  action  of  moist  oxygen  and  weak  acids  will  go  far 
to  explain  why  these  forms  are  so  predominant  in  the  sedimentary 
beds,  as  will  be  noticed  presently.  The  age  of  the  formation  of 
the  gossan  is  subsequent  to  that  when  the  vein  was  filled  with 
the  sulphides  and  their  gangues. 

Some  of  the  Austrian  mines  appear  to  have  a  resemblance  to 
the  Norwegian.  Those  atTachauer,  Schmelzthal,  Grasslitz,  and 
Gursaupa  are  principally  worked  in  veins  containing  copper 
pyrites,  and  traversing  crystalline  schists.  At  Hohenthal  in 
Silesia  the  copper  and  iron  pyrites  form  a  bed  in  crystalline 
schists,  and  are  accompanied  by  malachite  and  chessylite. 

The  most  remarkable  deposit  in  Italy  is  that  at  Traversella  in 
Piedmont.  It  appears  to  occur  at  the  contact  between  syenite 
and  mica  schist,  and  to  be  composed  of  magnetite  through  which 
other  minerals  are  distributed.  Copper  pyrites  is  met  with  in 
large  lumps,  while  hoematite,  galena,  blende,  pyrrhotin,  mis- 
pickel,  antimonite,  molybdenite,  fluor  spar,  calcite,  dolomite, 
mesitin  spar,  quartz,  chlorite,  garnet,  augite,  hornblende,  and 
traversellite  also  occur. 

The  mines  of  the  south  of  Spain  and  Portugal  are  mostly 
situated  on  a  vein  which  extends  from  Rio  Tinto  in  Spain  to  the 
Atlantic  shores  of  Portugal,  and  which  has  been  followed  for 
150  miles.  The  principal  ore  is  iron  pyrites,  through  which 
threads  of  sulphide  of  copper  ramify  in  all  directions,  while 
small  quantities  of  galena  and  blende  occur  at  intervals.  The 
vein  is  situated  in  a  rock  intermediate  in  character  between  an 
argillaceous  schist  and  a  mica  schist,  amidst  which  considerable 
thicknesses  of  quartziferous  porphyry  is  interbedded.  The  line 
of  the  metalliferous  zone  is  well  defined  by  the  '  iron  hat '  which 
covers  it,  so  that  it  is  readily  distinguished  from  the  neighbour- 
ing schists.  Mineralogically  this  is  a  ferruginous  rather  than  a 
cupreous  deposit,  but  it  is  mentioned  here  since  it  derives  much 
of  its  commercial  value  from  the  copper  it  yields. 

The  mines  of  the  Cape  of  Good.  Hope  occur  in  gneiss  and 
granite.  The  ore  is  copper  pyrites  associated  with  molybdenite, 
as  also  with  the  oxides  and  hydrosilicate  of  copper.  Several 
lumps  of  native  copper  and  gold  have  also  been  found. 

The  precise  age  of  the  foregoing  has  not  been  determined,  but 
the  phenomena  they  present  suggest  that  while  most  may  be  pre- 
Silurian,  the  Rio  Tinto  vein  will  possibly  be  found  to  belong  to 
the  Silurian  formation ;  those  of  Cornwall  are  in  Devonian 
strata;  while  those  which  we  are  about  to  mention  certainly 
occur  in  Silurian  rocks.  At  Pfundererberg,  a  few  miles  to  the 
north  of  Klausen  in  the  Tyrol,  three  veins  occur  in  an  argillaceous 
mica  schist  associated  with  porphyry.  They  have  a  strike  of 
N.E.  to  S.W.,  and  dip  at  a  high  angle  towards  the  S.E.  The 
gangue  is  principally  quartz,  and  the  ore  varies  according  to  the 
depth,  being  argentiferous  galena  and  blende  at  the  top,  copper 
and  iron  pyrites  lower  down,  while  still  lower  the  iron  pyrites 
gradually  disappears,  until  copper  pyrites  is  alone  met  with.  A 
short  distance  south,  and  to  the  east  of  Trent,  is  a  range  of 
granite  rocks  bordered  on  both  its  north  and  south  flanks  by 
mica  schist.  In  this  district  are  several  quartzose  veins  bearing 
copper  pyrites,  which  have  a  N.N.E.  and  S.S.W.  strike  and  an 
almost  vertical  dip.  Farther  eastward,  in  the  neighbourhood  of 
Salzburg,  occur  another  set  of  deposits  of  a  somewhat  different 
character.  The  copper  pyrites  occurs  in  beds  in  chloritic  schist 
conformable  with  those  of  the  containing  rock,  and  like  them 
having  a  northerly  dip.  These  localities  are  on  the  north  slope 
of  the  Ndric  Alps.  On  the  southern  flanks  of  the  same  Alps, 
near  Brunecken,  there  is  a  similar  bed  of  copper  pyrites  inter- 
calated amongst  chloritic  schists,  and  dipping  with  them  towards 
the  south.  Copper  pyrites  occur  under  the  same  circumstances 
in  the  valley  of  the  Moll  in  Carinthia,  so  that  this  is  apparently 
an  eastern  extension  of  the  deposit  near  Brunecken.  There  are 
other  localities  still  further  east,  near  Leoben  and  Eisenerz,  where 
the  chlorite  schist  seems  to  have  more  the  character  of  an  argil- 
laceous schist  containing  a  little  chlorite.  It  is  very  unusual 
for  copper  pyrites  to  occur  thus  in  stratified  layers  without  being 
accompanied  by  oxides  and  carbonates.  The  deposits  on  the 
east  flanks  of  the  Ural  Mountains  are  situated  in  an  tipper 
Silurian  limestone,  but  they  have  much  the  appearance  of  having 
been  introduced  long  subsequent  to  the  formation  of  the  lime- 
stone itself.  The  limestone  is  interbedded  with  trap,  and  at 
the  line  of  contact  between  the  trap  and  limestone  are  layers  of 
clay  in  which  the  copper  ores,  mostly  red  oxide  and  malachite, 
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are  found  in  bunches  and  nests.  Occasionally  immense  blocks 
of  malachite  lie  in  the  hollows  of  igneous  rocks  mixed  confusedly 
with  fragments  of  the  neighbouring  strata.  One  such  mass  had 
an  estimated  weight  of  580  tons,  and  according  to  Whitney 
"  appears  to  have  been  deposited  from  a  cupriferous  solution  in 
a  manner  analogous  to  that  of  a  stalagmite."  The  rarity  of 
copper  pyrites  and  other  sulphides  in  these  Russian  localities 
contrasts  strongly  with  the  predominance  of  those  compounds 
in  the  Silurian  strata  of  the  Tyrol  and  Austria. 

The  copper  ores  of  the  older  rocks  of  America  will  now  be 
considered.  On  the  north  shore  of  Lake  Huron  metalliferous 
veins  occur  in  a  gangue  of  quartz,  situated  in  a  hard  quartzite 
interbedded  with  thick  masses  of  trap.  These  rocks  have  been 
assigned  to  the  age  of  the  Potsdam  sandstone,  the  lowest  of  the 
fossiliferous  rocks  of  the  United  States,  and  corresponding  pro- 
bably to  the  Lingula  flags  of  Great  Britain.  As,  however,  sand- 
stones and  conglomerates,  continuous  with  those  which  contain 
the  copper  ores  at  Keweenaw  Point,  overlie  them,  the  Lake 
Huron  deposits  must  be  older  than  those  of  Lake  Superior. 
These  latter  are  generally  admitted  to  be  of  the  age  of  the  Pots- 
dam sandstone,  and  if  correctly  so,  then  the  Lake  Huron 
deposits  are  of  pre-Potsdam  age.  The  ores  are  entirely  sul- 
phides, and  principally  copper  pyrites. 

The  copper  ores  occurring  along  the  eastern  slopes  of  the  Ap- 
palachian Mountains  from  Vermont  in  the  north  to  Georgia  in 
the  south,  upwards  of  thirteen  degrees  of  latitude,  have  a  marked 
community  of  character.  They  form  segregated  veins  in  the 
most  highly  crystalline  rocks,  whose  strike  conforms  with  that 
of  the  axis  of  the  range.  The  principal  ore  is  copper  pyrites, 
but  the  upper  parts  of  the  veins  are  frequently  capped  with 
gossan,  composed  of  oxides  of  copper  and  iron,  erubcscite,  and 
the  carbonates  of  copper.  So  similar  are  these  deposits  that  the 
description  of  one  will  apply  in  all  general  points  to  the  others. 
The  Springfield  copper  mine  in  Maryland  may  be  taken  as  an 
example.  The  description  we  quote  is  given  by  Whitney,  as 
based  upon  a  manuscript  account  by  Mr.  Dieffenbach.  "This 
mine  is  situated  in  Carroll  county,  about  one  mile  north  of  the 
Sykesville  station  of  the  Baltimore  and  Ohio  Railroad.  At  this 
point  the  vein  runs  N.  25°  E. ;  it  underlays  13°  to  the  S.E.  for 
the  first  sixty  feet,  then  descends  vertically  for  the  next  forty 
feet,  then  underlays  8°  to  the  N.W.  for  a  depth  of  100  feet,  and 
from  that  point,  so  far  as  it  has  been  opened,  a  depth  in  all  of 
240  feet,  it  descends  perpendicularly.  The  vein  is  twenty  to 
twenty-four  feet  wide  at  the  surface,  and  in  depth  never  falls 
below  six  feet.  At  the  surface,  and  for  a  depth  of  sixty  feet,  it 
consists  of  quartzose,  magnetic,  and  specular  oxides  of  iron.  Here 
copper  ores  begin  to  be  found  disseminated  in  the  vein,  and  the 
quantity  increases  with  the  depth.  Copper  pyrites  predominates 
with  some  variegated  ores ;  iron  pyrites  is  also  invariably  found 
in  the  vein,  and  is  sometimes  auriferous."  This  vein  was  first 
worked  for  its  iron,  but  subsequently  for  its  copper.  At  first 
scarcely  any  copper  was  met  with,  but  at  a  depth  of  about  100 
feet  the  ores  yielded  about  13  per  cent,  of  the  metal;  at  160 
feet  about  15  per  cent.;  and  at  240  feet  about  20  per  cent. 
Were  we  to  quote  fifty  other  descriptions,  we  should  find  the 
following  general  features  :  a  north-easterly  strike ;  a  slight  dip 
near  the  surface,  increasing  to  a  high  one  or  to  verticality  lower 
down;  a  preponderance  of  iron  oxides  at  the  top,  gradually 
giving  way  to  copper  pyrites  in  descending;  and  the  general 
occurrence  of  auriferous  iron  pyrites.  The  containing  rock  is 
either  a  talcose,  a  chloritic,  or  a  hornblendic  schist.  The  Ten- 
nessee veins  are  characterised  by  most  of  these  general  points, 
but  they  present  a  slight  variation,  which  renders  them  more 
especially  noticeable.  The  gossan  is  more  than  usually  abun- 
dant, and  between  it  and  the  undecomposed  portion  of  the  vein 
is  a  thick  black  band  composed  of  copper  smut,  or  tenorite, 
mixed  with  a  little  siliceous  matter,  sulphide  of  iron,  and  sul- 
phate of  copper.  The  peculiarity  here  is  the  accumulation  of 
the  black  oxide  of  copper,  which  is  probably  due  to  the  high  dip 
of  the  enclosing  schists,  and  to  the  position  of  the  outcrops  of 
the  veins  at  the  summits  of  ridges.  According  to  Whitney,  these 
schists  are  of  lower  Silurian  age,  but  the  following  facts  seem  to 
indicate  they  are  pre-Silurian.  They  belong  to  the  oldest 
groups  of  rocks  in  Tennessee,  and  are  overlaid  unconformably 
by  the  Chilhowee  sandstones,  which  are  the  representatives  of 
the  Potsdam  sandstone  of  the  United  States. 

As  already  indicated,  the  copper  deposits  of  Lake  Superior 
occur  in  beds  of  the  age  of  the  Potsdam  epoch.  In  most  parts  of 
America  this  period  was  marked  by  an  accumulation  of  sand- 
stone of  remarkable  purity,  followed  by  a  limestone.  The 
deposits  are  usually  almost  horizontal,  and  not  more  than  a  few 
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hundred  feet  thick.  In  the  district  near  Keweenaw  Point  they 
acquire  a  thickness  of  several  thousand  feet,  owing  to  the  inter- 
bedding  of  immense  masses  of  igneous  rocks,  while  the  strata  are 
much  disturbed.  This  '  Trap  Range,'  as  it  is  called,  has  a  width 
of  from  two  to  six  miles,  and  extends  in  a  N.E.  and  S.W.  direc- 
tion from  Point  Keweenaw  to  far  away  into  Wisconsin.  It  con- 
sists of  three  or  more  nearly  parallel  ridges,  made  up  of  a  series 
of  compact  granular,  amygdaloidal  traps,  with  occasional  inter- 
calations of  sandstones  and  conglomerates.  The  lithological 
character  and  mechanical  structure  of  the  trappean  rocks  is 
described  as  being  variable.  The  usual  mineral  constituents  are 
labradorite  and  augite,  with  a  smaller  proportion  of  various 
other  minerals,  among  which  magnetite,  chlorite,  and  epidote, 
are  the  most  abundant,  while  zeolitic  minerals  and  calcspar 
occur  as  accidental  ingredients.  The  ore  is  mostly  native  copper, 
which  occurs  in  small  masses  and  grains  disseminated  through 
the  trap,  and  occasionally  in  minute  quantities  through  the 
associated  sandstones  and  conglomerates.  The  cavities  of  the 
trap  are  filled  with  calcite,  quartz,  chlorite,  and  zeolite.  The 
great  peculiarity  of  this  district  is  the  predominance  of  native 
copper,  and  as  its  occurrence  in  this  form  rather  than  any  other 
is  a  matter  which  has  to  be  explained,  a  few  remarks  seem 
necessary  as  to  the  use  of  the  word  trap,  which  will  frequently 
occur  in  the  remainder  of  the  article.  This  word  is  adopted 
here  because  Whitney  and  other  authorities  have  employed  it, 
and  because  we  know  no  substitute  for  it.  Whitney  evidently 
considers  all  the  traps  as  ancient  volcanic  lava-flows,  since  he 
states  it  is  apparent,  from  their  mode  of  formation  and  position, 
that  they  were  poured  out  from  the  interior  of  the  earth  at  the 
time  the  deposition  of  the  sandstone  was  going  on,  from  a  series 
of  fissures  which  extended  along  the  line  now  occupied  by  the 
metalliferous  formation.  In  the  more  elevated  and  central 
portion  of  the  range  the  igneous  rocks  predominate,  containing 
intercalated  beds  of  conglomerate  of  very  inconsiderable  thick- 
ness, between  heavy  masses  of  trappean  rock.  As  we  recede 
from  the  line  of  igneous  action  in  either  direction,  we  find  that 
the  belts  of  trap  become  thinner,  the  conglomerate  predominates, 
but  gradually  disappears  and  is  succeeded  by  the  sandstone  witli 
its  normal  character.  There  are,  however,  two  well  marked 
kinds  of  trap,  the  one  crystalline  and  compact,  or  a  greenstone, 
and  the  other  amygdaloidal.  The  greenstone  yields  little  or  no 
copper,  while  all  the  best  workings  are  connected  with  the 
amygdaloidal  variety,  more  especially  where  it  presents  the 
most  distinctly  bedded  structure.  It  is  also  noticeable,  that 
even  in  the  case  of  fissure  veins  the  copper  is  abundant  in  the 
amygdaloidal,  but  is  immediately  impoverished  on  entering  the 
compact  trap.  In  North  Wales  a  strikingly  similar  condition  of 
things  prevailed  at  an  epoch  which,  geologically  speaking,  was 
not  widely  separated  in  time  from  the  volcanic  eruptions  of 
Lake  Superior.  Grits  and  shales  occur  amidst  masses  of  vol- 
canic matter,  rivalling  those  of  America  in  thickness.  Here 
also  the  volcanic  matter  is  thickest  about  certain  centres,  and 
gradually  diminishes  as  we  proceed  from  those  centres,  while  the 
grits  and  shales  as  gradually  acquire  greater  development.  Here, 
also,  the  traps  are  divisible  into  two  groups,  the  compact  and 
amygdaloidal,  the  latter  containing  quartz,  calcite,  and  chlorite 
in  cavities.  Indeed,  there  is  so  much  resemblance  between 
the  rocks  of  the  two  areas  that  it  is  difficult  not  to  believe 
that  they  were  formed  or  placed  in  position  under  similar  con- 
ditions. The  North  Wales  district  has  been  carefully  surveyed 
by  Professor  Ramsay,  and  he  repeatedly  refers  to  the  great  diffi- 
culty met  with  in  distinguishing  the  various  kinds  of  volcanic 
rocks.  His  researches,  however,  led  him  to  the  conclusion  that 
whereas  the  compact  traps,  i.e.,  the  greenstones  and  felspar  por- 
phyries, are  intrusive,  those  which  present  a  somewhat  brecciated 
and  amygdaloidal  character  are  formed  from  the  deposition  of 
volcanic  dust  in  the  sea.  It  seems  by  no  means  improbable  that 
further  researches  will  show  that  the  amygdaloidal  traps  of  Lake 
Superior  are  felspathic  ashes  originally  strewed  over  the  bottom 
of  a  sea.  The  cupreous  deposits  associated  with  eruptive  rocks 
in  the  Philippines  and  in  Cuba,  appear  to  have  great  analogy 
with  those  of  Lake  Superior. 

Whitney  divides  the  mines  of  the  Lake  Superior  district 
into  four  groups,  viz.:  (1)  Keweenaw  Point;  (2)  Isle  Royale; 
(3)  Ontonagon ;  and  (4)  Portage  Lake ;  of  which  the  first  and 
fourth  only  require  notice  here.  In  the  first  region  the  belt  of 
metalliferous  trap  commences  at  the  eastern  extremity,  and, 
like  the  land,  gradually  curves  round  towards  the  south.  It  is 
formed  of  two  principal  ranges,  known  as  the  greenstone  and 
Bohemian.  The  greenstone  is  composed  of  a  rock  very  similar 
to  dolerite,  and  is  several  hundred  feet  thick ;  beneath  it  lies  a 
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conglomerate  and  a  thin  deposit,  which  Whitney  describes  as 
being  like  a  consolidated  volcanic  ash  or  rmid  deposited  on  the 
floor  of  the  ocean;  beneath  this  again  comes  an  amygdaloidal 
trap.  Copper  occurs  in  the  ash-like  bed.  Most  of  the  mines  of 
Keweenaw  Point  are,  however,  worked  in  fissure-like  veins, 
which  strike  right  across  the  range,  and  are  richest  where  they 
pass  through  the  amygdaloidal  beds.  The  gangue  is  principally 
quartz,  accompanied  by  calcspar  and  zeolites,  of  which  prehnite 
and  laumonite  are  the  most  common.  Many  of  the  veins  have  a 
brecciated  appearance,  as  though  made  up  of  fragments  of  the 
adjoining  rocks,  cemented  together  by  quartz.  Their  strike  is 
almost  uniformly  identical,  and  their  dip  is  nearly  vertical. 
The  copper  occurs  amidst  the  gangue  in  pieces  varying  from 
specks  to  masses  weighing  hundreds  of  tons.  One  block,  found 
between  trap  and  conglomerate,  was  forty  feet  in  length,  and 
was  estimated  to  weigh  400  tons,  and  to  contain  90  per  cent,  of 
pure  metal.  It  is  remarkable  that  where  these  large  blocks 
occur,  the  rocks  for  a  considerable  distance  around  are  percep- 
tibly impoverished,  indicating,  apparently,  that  it  had  been 
formed  in  some  way  by  the  aggregation  of  smaller  particles.  It 
is  also  remarkable  that  many  of  these  blocks  contain  radiated 
nodules  of  prehnite. 

The  trap  range  of  Portage  Lake  is  formed  of  several  zones, 
each  of  which  is  bounded  by  a  conglomerate  and  sandstone. 
Each  zone  presents  well  marked  peculiarities  in  the  nature  of  its 
metallic  deposits  and  of  the  minerals  which  accompany  them. 
Passing  from  east  to  west,  there  are  four  zones  known  as  Isle 
Royale,  Pewabic,  Hancock,  and  South  Lode.  They  have  been 
studied  by  Messrs.  Williams  and  Blandy,  whose  description  is 
mainly  followed.  The  Isle  Royale  zone  is  about  a  mile  and  a 
half  wide,  and  is  bounded  on  each  side  by  belts  of  conglomerate. 
The  so-called  lodes  contain  a  large  amount  of  epidote,  but  calcite 
is  comparatively  rare.  A  larger  proportion  of  the  copper  occurs 
in  big  lumps  than  in  the  other  zones.  Near  the  eastern  limit  of 
this  zone  svdphides  have  been  met  with  in  considerable  quanti- 
ties, associated  with  quartzose  vein  matter  and  the  arsenides  of 
copper,  Whitneyite  and  Domeykite.  The  Pewabic  zone  rests  on 
the  rocks  forming  the  Isle  Royale  series,  but  is  separated  from 
them  by  a  copper-bearing  conglomerate  and  a  contact  vein. 
Epidote  is  here  rare,  while  calcspar  and  laumonite  are  abundant. 
No  sulphides  have  been  met  with.  The  Hancock  zone  is  about 
600  feet  wide.  Here,  as  in  the  previous  zones,  the  copper  is 
found  in  the  amygdaloidal  trap,  but  the  associated  mineral  is 
chiefly  chlorite.  The  South  Lode  zone  rests  on  the  Hancock 
series,  and  is  about  2100  feet  wide.  The  amygdaloidal  traps  are 
subordinate  in  importance  to  the  sandstone  and  conglomerates, 
and  have  yielded  but  little  copper. 

The  trap  rocks  of  the  Portage  Lake  series  widen  out  towards 
the  N.E.,  so  that  probably  the  traps  in  that  direction  may  be 
continuations  of  those  of  Portage  Lake,  but  with  new  beds  in- 
tercalated between  them.  Towards  the  S.W.  the  rocks  thin  out, 
but  in  the  Ontonagon  district  they  again  thicken  and  present 
characters  scarcely  distinguishable  from  the  Isle  Royale  zone. 
Thus  the  copper  is  principally  associated  with  epidote,  and  sul- 
pirides of  cojDper  have  been  met  with. 

The  most  important  copper  mine  of  Missouri,  that  of  Stanton, 
is  situated  in  a  limestone  assigned  to  the  Potsdam  epoch,  but 
the  character  of  the  deposit  has  no  resemblance  to  that  of  Lake 
Superior.  The  limestone  is  that  called  the  Third  Magnesian 
Limestone  by  Mr.  Swallow,  the  geological  surveyor  of  the  State, 
and  above  it  the  Second  Sandstone  lies  conformably  in  other 
parts  of  the  State,  but  which  appears  to  have  been  denuded  at 
Stanton.  The  limestone  has  a  slight  dip  towards  the  south. 
At  Stanton  there  is  what  looks  like  a  fissure  of  considerable 
width,  unaccompanied  by  any  faulting  of  the  strata,  and  filled 
up  with  a  debris  of  sandstone  apparently  belonging  to  the 
Second  Sandstone  of  Swallow.  The  ores  found  were  chiefly 
malachite  and  peroxide  of  iron,  while  sulphide  of  copper  was 
present  in  small  quantity.  The  formation  of  the  fissure  appears 
to  be  geologically  very  recent,  while  the  filling  up  was  evidently 
from  above. 

Some  of  the  Canadian  deposits  resemble  those  of  Lake  Supe- 
rior ;  thus,  at  St.  Flavien  is  a  thick  mass  of  amygdaloidal  diorite, 
which  contains  crystals  of  quartz  and  calcite,  accompanied  by 
native  copper.  While  others  more  resemble  those  of  Austria ; 
thus,  at  Ascot  and  Leeds  copper  pyrites  occurs  in  veins  traversing 
micaceous  schists,  associated  with  chloritic  rocks. 

No  workable  accumulations  of  copper  ore  appear  to  have  been 
met  with  in  American  rocks  of  Devonian  or  carboniferous  age. 
Forbes  mentions,  in  a  cursory  way,  cupreous  veins  in  the  carbo- 
niferous formation  of  Vafleoiwei's  f?H;d. 


The  great  majority  of  the  cupreous  deposits  in  rocks  of  later 
age  than  the  Palaeozoic  era  are  of  a  purely  sedimentary  cha- 
racter. They  are  most  abundant  in  Permian  and  triassic  strata, 
but  a  few  have  been  recorded  in  the  oolitic,  cretaceous,  and  ter- 
tiary formations.  The  best  known  example  of  Permian  date  is 
the  Kupferschiefer,  or  copper  slate  of  Mansfeld  in  Prussia. 
The  ore  is  disseminated  through  a  bituminous  marly  slate,  re- 
markable for  the  number  of  fish  remains  which  have  been  found 
in  it.  At  Mansfeld  the  slate  has  a  thickness  of  from  10  to  20 
inches,  but  the  ore  is  most  concentrated  in  a  portion  from  3  to 
5  inches  thick.  The  copper  occurs  as  sulphides,  oxides  and 
native  metal,  i.e.,  as  copper  glance,  copper  pyrites,  erubescite, 
tetrahedrite,  tenorite  and  cuprite ;  and  these  are  associated  with 
iron  pyrites,  galena,  blende,  iron  ochre,  nickel  ochre,  molybdenite, 
and  occasionally  native  antimony,  bismuth,  and  arsenic.  This 
stratum,  or  one  occupying  a  similar  position,  has  a  wide  geo- 
graphical distribution.  Thus,  it  is  met  with  at  Eidehen  and 
Sangerhausen  near  Mansfeld;  it  occurs  in  a  large  elliptical 
patch  between  Prague  and  Koniggratz  in  Bohemia,  but  the 
principal  ores  in  this  part  appear  to  be  the  green  and  blue  car- 
bonates, and  the  black  oxide  or  copper  smut ;  it  is  again  met 
with  at  Riechelsdorf,  where  the  fishes  are  covered  with  a  thin 
coating  of  copper,  indicating  that  the  animal  remains  have  ef- 
fected the  reduction  of  the  metal ;  and  analogous  beds  of  the 
Zechstein  of  Russia  have  copper  ore,  chiefly  the  green  car- 
bonate, disseminated  through  them.  Again,  in  Switzerland  the 
Seinf  conglomerate,  which  probably  belongs  to  the  Rothliegende 
or  lowest  division  of  the  Permian  series,  and  is  overlaid  by  a 
quartzite  and  dolomite  assigned  to  the  Zechstein,  contains 
copper  ore  both  in  veins  and  beds.  The  veins  have  a  high 
easterly  dip,  and  are  composed  of  a  grey  felspathic  rock  asso- 
ciated with  a  green,  talc-like  mineral,  quartz,  and  calcite.  Some- 
times the  gangue  is  composed  almost  entirely  of  a  reddish- 
yellow  magnesian  carbonate  of  lime,  and  then  the  minerals 
become  richer  and  more  abundant.  The  ores  are  argentiferous 
erubescite,  copper  pyrites,  iron  pyrites,  tetrahedrite,  molyb- 
denite, haematite,  and  a  little  native  silver.  With  these  occur 
chrysocolla,  malachite,  chessylite,  and  other  minerals  indicating 
the  action  of  carbonated  waters  upon  the  sulphides.  The  veins 
are  thin  when  the  rock  is  hard,  but  widen  out  when  it  is  soft. 
In  the  latter  case  the  rock  bounding  the  vein  contains  more  or 
less  ore  disseminated  through  it.  The  veins  strike  through  the 
conglomerate  as  well  as  the  overlying  quartzite  and  dolomite. 
The  layer  of  ore  is  confined  to  the  conglomerate.  This  bed  has 
a  thickness  of  about  7  metres,  and  consists  of  quartz  accompanied 
by  dolomite  and  talc.  The  ore  occurs  in  minute  threads  rami- 
fying in  all  directions,  and  composed  of  grey  copper  or  tetra- 
hedrite, erubescite  and  copper  glance.  M.  Troger  attributes  the 
presence  of  the  ores  in  this  bed  to  its  having  been  connected  with 
cupreous  springs  flowing  out  at  the  borders  of  the  Permian  Sea. 

Next  we  come  to  a  group  of  Triassic  deposits.  The  first  to  be 
noticed  is  that  in  which  the  copper  mines  of  Vaudrevange  and 
its  neighbourhood  are  situated.  It  occurs  in  the  upper  part 
of  the  Vosgien  Sandstone  series,  which  extends  from  Sarre- 
briick  to  Longueville  in  one  direction,  and  from  St.  Avoid  to 
Sarrelouis  in  another.  The  copper  occurs  in  the  form  of  the 
two  carbonates  malachite  and  chessylite,  which  are  distributed  in 
nests,  nodules,  crusts,  and  threads.  The  beds  containing  them 
belong  to  the  lowest  part  of  the  '  gres  bigarre '  or  Bunter  Sand- 
stone. The  Werfen  schists  of  Carniola,  .which  are  assigned  to 
the  lower  trias  by  some  geologists,  and  to  the  upper  trias  by 
others,  are  remarkable  for  the  copper  ores  they  contain.  At 
Chessy,  in  France,  copper  ores  occur  at  the  junction  of  mica 
schists  with  beds  belonging  to  the  '  grcSs  bigarre.'  In  the  older 
schists  the  ores  were  pyritous,  but  in  the  overlying  sandstone  they 
were  principally  malachite,  chessylite,  black  oxide  or  tenorite, 
and  red  oxide  or  cuprite.  In  Massachusetts,  Connecticut  and 
several  of  the  neighbouring  states,  there  is  an  extensive  series  of 
sandstones  associated  with  traps  which  is  generally  called  the  New- 
Red  Sandstone,  the  age  of  which  is  somewhat  uncertain  ;  but  the 
general  opinion  is  that  they  are  triassic.  The  copper  ores  are  most 
abundant  at  the  junction  of  the  sandstone  with  the  traps,  and  con- 
sist mainly  of  cuprite,  the  carbonates,  and  some  native  copper. 

The  copper  ores  at  Tsiklova,  in  the  Banat,  are  believed  to 
occur  in  the  oolitic  strata.  Those  of  Jamaica  are  of  cretaceous 
age.  They  occur  in  cavities  in  a  limestone  containing  Hippur- 
rites,  which  is  associated  with  a  quartzose  porphyry,  itself  tra- 
versed by  cupriferous  veins.  The  ores  are  principally  the  sul- 
phides and  the  gangue  quartz,  or  quartz  and  sulphate  of  baryta. 
In  Algeria  there  is  another  deposit  of  cretaceous  age.  On  the 
shores  of  Lake  Djendeli,  in  the  province  of  Oonstaritme,  tetra- 
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hedrite  occurs  in  quartz  veins  in  a  hard,  fine-grained  rock,  which 
is  called  by  Coquand  a  jaspe  or  jasper.  As  this  name  has  fre- 
quently been  applied  to  a  felspathic  rock,  it  is  not  improbable 
this  also  may  be  one.  Sulphate  of  baryta  occurs  in  some  of  the 
cavities,  and  the  tetrahedrite  passes  by  decomposition  into  mala- 
chite and  chessylite.  Tbe  jasper  contains  Ghama  ammonia,  a 
fossil  cbaracteristic  of  the  Urgonien  stage. 

Such  is  a  rapid  summary  of  the  geological  and  geographical 
distribution  of  the  copper  ores.  The  facts  are  not  sufficiently 
precise  to  enable  us  to  give  any  definite  explanation  as  to  the 
origin  of  the  ores  ;  but  the  great  variety  in  the  modes  of  their 
occurrence  suffice  to  show  that  the  same  explanation  will  not 
apply  to  all  districts.  There  are,  however,  a  few  conclusions 
which  seem  to  be  supported  by  the  evidence  derived  from  every 
district,  viz.,  that  when  the  copper  ores  are  deposited  in  true 
fissure  veins  they  are  invariably  sulphides  ;  when  they  have 
been  manifestly  exposed  to  the  action  of  air  and  superficial 
waters  they  are  converted  into  oxides,  carbonates,  silicates,  &c. ; 
that  the  sulphides  predominate  in  the  earlier  rocks,  while  the 
oxides,  &c,  are  more  prevalent  in  those  of  later  origin ;  that, 
adopting  LyelTs  grouping,  the  ores  are  most  concentrated  in  two 
periods,  the  one  embracing  the  upper  Cambrian  and  lower 
Silurian,  and  the  other  the  lower  parts  of  the  Permian  and 
Triassie  series  ;  and  that  it  is  probable  that  all  native  copper 
has  been  reduced  from  its  compounds,  generally  the  sulphide  or 
arsenide.  The  frequent  association  of  these  ores  with  rocks 
which  may  be  classed  together  as  metamorphosed  clays,  and 
with  others  which  appear  to  be  old  volcanic  ashes,  is  a  strongly 
marked  feature  in  their  history,  as  also  is  their  more  intimate 
association  with  quartz,  chlorite,  and  epidote. 

CRAG.    [Tertiary  Strata,  E.  C.  S.] 

CROCODILIA.  An  order  of  reptiles  which  embraces  all  the 
forms  noticed  in  the  articles  Alligator,  E.  C.  vol.  i.  cols.  120 
— 126,  and  Crocodilid^e,  E.  C.  vol.  ii.  cols.  196 — 207.  It  ex- 
emplifies the  constant  tendency  of  modern  scientific  efforts  to 
raise  the  rank  of  a  group,  for  it  is  almost  co-extensive  with 
what  Cuvier  called  the  genus  Grocodilus;  while  his  sub-genus 
Crocodili,  has  now  become  the  family  Crocodilidce,  as  defined 
below. 

The  essential  characters  of  the  order  are  that  the  teeth  are 
implanted  in  distinct  sockets,  and  are  arranged  in  a  single  row, 
a  feature  which  is  restricted  to  this  order  amongst  living  reptiles, 
but  it  is  met  with  in  the  old  Plesiosaurus  of  liassic  times,  and  its 
allies  which  constitute  the  order  Sauropterygia,  of  which  there  is 
no  living  representative.  There  is  but  one  external  nostril, 
which  is  placed  at  or  near  to  the  extremity  of  the  snout ;  whereas 
in  all  other  reptilian  orders  there  are  two  external  nostrils.  The 
Chelonia  present  an  apparent  exception  to  this  statement,  for  in 
them  the  external  nostril  is  single  in  the  skull,  but  it  is  double 
in  the  integument.  Apparent  exceptions  also  occur  within  the 
limits  of  the  order  itself.  Thus  in  some  species,  such  as  the 
common  Indian  crocodile  (Bombifrons  indicus)  the  nasal  bones 
project  into  the  nasal  aperture,  while  in  the  black  African  croco- 
dile {Halcrosia  nigra)  these  bones  extend  right  across  the 
aperture  as  a  bar,  but  not  as  a  dividing  plate.  The  nostril  itself 
is  single.  The  anterior  vertebrae  have  two  lateral  processes  on 
each  side,  which  give  support  to  the  double  headed  or  bifurcated 
ribs,  a  character  which  differentiates  the  crocodilian  from  all 
other  living  orders,  but  assimilates  it  to  some  which  are  now 
extinct,  viz.,  the  Anomodontia,  Dinosauria,  and  Pterosauria. 
These  transverse  processes  are  remarkrble  for  their  varying 
position  on  the  vertebra;  in  passing  from  isfore  to  behind.  On 
one  of  the  earlier  cervical  vertebra;  they  are  situated  in  the  same 
vertical  plane,  the  one  low  down  on  the  side  of  the  body  or 
centrum,  the  other  at  the  base  of  the  side  of  the  neural  arch. 
In  tracing  them  on  the  vertebrae  in  the  backward  direction,  the 
processes  gradually  acquire  a  higher  position,  so  that  at  the 
commencement  of  the  dorsal  series  the  lower  process  is  on  the 
junction  line  of  the  centrum  with  the  neural  arch,  while  the 
upper  is  at  the  summit  of  the  last  mentioned  arch.  Moreover, 
the  higher  process  is  more  backwardly  situated  relatively  to  the 
lower  one.  In  advancing  along  the  dorsal  series  the  lower 
process  gradually  approaches  to  the  same  horizontal  level  as  the 
other,  and  finally  amalgamates  with  it  to  form  one  process,  the 
dual  nature  of  which  is  indicated  by  its  slightly  fluted  median 
portion.  This  feature  is  also  found  in  most  of  the  extinct  orders. 
There  are  two  sacral  vertebra;,  each  of  which  has  the  centrum 
connected  with  its  neural  arch  by  sutural  articulation.  The  tail 
is  long  and  laterally  compressed ;  the  feet  are  short  and  more  or 
less  webbed.  The  skin  is  partially  covered  by  membrane- 
covered   osseous  plates.     The  heart  is  four-chambered,  and 


approaches  in  structure  more  nearly  to  that  of  the  bird  than 
is  the  case  with  the  heart  of  any  other  existing  reptilian  order. 
It  is  probable  that  the  extinct  orders  Dinosauria  and  Pterosauria 
possessed  quadrilocular  hearts.  The  nature  of  the  articular  ends 
of  the  vertebral  centra  presents  no  general  distinctive  feature, 
but  it  is  observable  that  there  is  great  variety  in  this  respect. 
Thus,  the  older  members,  such  as  Teleosaurus,  had  both  ends 
cup-shaped;  in  Strcptospondylus,  and  others,  the  forward  end 
was  protuberant,  and  the  hinder  one  cupped  ;  while  in  the  living 
forms  the  centra  are  cupped  in  front,  and  protuberant  behind. 
These  distinctions  form  the  basis  of  the  three  sub-orders, 
Amphiccelia,  Opisthoccclia,  and  Proccelia. 

The  principal  general  memoirs  on  the  classification  of 
crocodiles,  published  of  late  years,  are  those  by  Huxley,  Gray, 
and  Strauch.  Huxley's  paper  contains  an  excellent  account  of 
the  osteological  differences  of  the  various  genera,  while  Dr. 
Gray's  is  the  result  of  the  careful  examination  of  upwards  of  two 
hundred  specimens,  as  embodied  in  a  synoptical  classification, 
but  it  manifests  the  usual  character  of  Dr.  Gray's  labours,  which 
is  a  tendency  to  make  more  groups  out  of  the  same  number  of 
species  than  almost  any  other  zoologist.  Thus,  Dr.  Strauch, 
who  had  copious  materials  at  his  command,  recognises  but  three 
genera ;  Professor  Huxley  distinguishes  seven  genera ;  and  Dr. 
Gray  considers  there  are  twelve.  We  have  been  unable  to  pro- 
cure a  copy  of  Strauch's  memoir ;  but  it  may  not  be  uninstructive 
to  present  a  general  comparative  outline  of  the  schemes  proposed 
by  Dr.  Gray  and  Professor  Huxley.  Both  agree  in  regarding 
the  crocodilian  group  as  an  order,  but  Gray  calls  it  Emydosauria, 
and  Huxley  Grocodilia;  the  difference  is  purely  verbal.  Both 
agree  in  considering  that  the  living  typjes  of  the  order  may 
be  arranged  into  the  three  families,  Gavialidce,  Crocodilidm,  and 
Alligatoridce.  The  Gavialida;  is  defined  by  Professor  Huxley  as 
having  a  very  long  slender  snout;  the  teeth  generally  slender, 
sharp  edged,  and  sub-equal.  The  two  anterior  mandibular 
teeth  pass  into  grooves,  one  of  which  lies  on  each  side  of  a  beak- 
like  prominence  of  the  preniaxillae,  which  carry  the  two  anterior 
upper  teeth.  The  canines  are  received  into  grooves.  The  man- 
dibular symphysis  extends  back  to  at  least  the  fourteenth  tooth, 
and  is  partly  formed  by  the  junction  of  the  splenial  bones.  The 
premaxillo-maxillary  suture  is  always  strongly  convex  backwards. 
The  posterior  nares  are  situated  more  forward  than  in  the  Crocodili. 
The  temporal  fossae  are  large.  The  feet  are  strongly  webbed.  The 
dorsal  scales  are  not  articulated,  and  there  are  no  ventral  scutes. 
The  distinctive  features,  according  to  Dr.  Gray,  are  the  long  slender 
snout,  the  nearly  uniform  size  of  the  teeth,  the  reception  of  all 
the  teeth  of  the  lower  jaw  into  grooves  on  the  upper,  those  for 
the  two  anterior  teeth,  as  well  as  for  the  canines,  being  situated 
on  the  front  edge ;  and  the  continuity  of  the  scutes  on  the  neck 
and  back  into  one  shield.  Both  authors  recognise  two  genera. 
Their  definitions  of  Gavialis  scarcely  differ,  but  that  of  Professor 
Huxley  has  one  or  two  characters  not  given  by  Dr.  Gray.  There 
are  27-28  teeth  in  the  upper,  and  25-26  in  the  lower  jaw.  The 
mandibular  symphysis  extends  to  the  23rd  or  24th  tooth. 
All  but  the  hindmost  side  teeth  have  a  backward  inclination  in 
the  upper  jaw,  and  a  forward  one  in  the  lower,  while  both  groups 
project  somewhat  outwardly.  The  anterior  margins  of  the 
orbits  are  raised.  The  premaxillBe  and  the  end  of  the  mandible 
are  greatly  expanded.  The  premaxillo-maxillary  suture  reaches 
the  level  of  the  fourth  tooth  behind  the  canine  notch.  The 
only  species  known  is  the  67.  gangeticus  of  Bengal,  Nepal,  and 
Malabar.  The  second  genus  is  called  Ehynchosuchus  by  Huxley, 
which  Dr.  Gray  states  is  a  synonym  for  the  Tomistoma  of  Miiller. 
The  dental  formula  is  fg  on  each  side.  Most  of  the  teeth  in  the 
lower  jaw,  and  the  hindmost  ones  in  the  upper,  are  received  into 
interdental  pits.  The  preniaxillae  present  scarcely  any  expan- 
sion; and  the  margins  of  the  orbits  are  not  raised.  The  pre- 
maxillo-maxillary suture  does  not  reach  the  third  tooth  behind 
the  notch.  The  nasal  bones  meet  the  premaxillaries  opposite 
the  ninth  tooth,  or  far  short  of  the  external  nostril.  There  is  but 
one  species  known,  and  that  frequents  Borneo  and  New  Guinea. 
It  was  originally  named  Grocodilus  Schlegelii,  then  transferred  to 
Ehynchosuchus,  and  now  it  is  known  as  Tomistoma  Schlegelii. 

The  Crocodilidce  are  defined  by  Professor  Huxley  as  having 
strong  unequally  sized  teeth,  the  difference  in  size  being  most 
marked  between  the  fore  and  hind  teeth.  The  two  anterior 
mandibular  teeth  are  received  into  pits  in  the  premaxilla,  but 
the  canines  pass  into  grooves  (which  may  be  converted  into 
fossae),  situated  at  the  junction  of  the  premaxilla  and  maxilla. 
The  other  mandibular  teeth  are  received  between  the  maxillary 
teeth.  The  symphysis  of  the  lower  jaw  does  not  extend  beyond 
the  level  of  the  seventh  or  the  eight  mandibular  tooth.  The 
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premaxillo-maxillary  suture  may  be  either  straight  or  strongly 
convex  backwards.  The  divided  vomers  do  not  appear  in  the 
palate.  The  posterior  nares  look  more  or  less  backwards,  and 
are  transversely  elongated.  The  supra-temporal  fossa?  are 
always  open,  and  the  feet  are  distinctly  webbed.  The  dorsal 
scutes  are  not  articulated  ;  and  there  are  no  ventral  scutes.  Dr. 
Gray  uses  fewer  characters,  but  these,  so  far  as  they  go,  agree 
with  Professor  Huxley's  account.  He  refers  to  the  strong 
unequal  teeth,  and  notices  that  the  ninth  upper  and  eleventh 
lower  are  largest,  laniariform,  and  fit  into  notches  on  the  edge 
of  the  upper  jaw.  He  further  notices  that  the  cervical  scutes 
form  a  distinct  shield  from  the  dorsal,  and  that  the  nose  of  both 
sexes  is  simple. 

Professor  Huxley  distinguishes  two  genera  in  this  family,  viz., 
Crocodilus  and  Mecistops  ;  but  Dr.  Gray  recognises  seven,  which 
will  be  mentioned  below. 

In  Crocodilus,  as  understood  by  Professor  Huxley,  the  teeth 
are  always  very  strong  and  very  unequal,  the  largest  being  the 
tenth  in  the  upper  jaw.  The  mandibular  symphysis  does  not 
extend  beyond  the  level  of  the  sixth  tooth.  The  cervical  scutes 
are  usually  six  in  number,  arranged  in  a  two-rowed  rhomb,  and 
separated  from  the  dorsal  scutes  by  a  distinct  interval.  The 
dental  formula  is  -J§  on  each  side.  In  Mecistops  the  cranium  is 
elongated,  and  the  snout  slender  and  gavial-like.  The  teeth  are 
subequal,  and  ^|  in  number  on  each  side.  The  mandibular 
symphysis  extends  to  the  level  of  the  seventh  tooth.  The 
cervical  scutes  are  arranged  in  two  transverse  rows  of  two  scutes 
each,  and  immediately  adjoin  those  ot  the  dorsal  series. 

Dr.  Gray's  synopsis  of  the  same  family  runs  as  follows  : — 

1.  The  nape  with  a  rhombic  disk  formed  of  six  plates,  which 
is  well  separated  from  the  dorsal  shield.  The  species  belonging 
to  this  section  form  the  normal  crocodiles. 

A.  Nuchal  scutella  none.  Dorsal  scales  in  four  or  six  longi- 
tudinal series  ;  the  outer  series  ovate  elongate.  Toes  webbed ; 
legs  fringed.  The  intermaxillary  bone  produced,  truncated,  and 
converging  on  the  sides. 

Genus  1.  Oo2)holis. — Face  oblong ;  orbits  with  an  elongated, 
longitudinal,  more  or  less  sinuous  ridge  in  front.  Nuchal 
scutella  none  or  rudimentary.  Cervical  disk  rhombic,  of  six 
plates.  Dorsal  plates  uniformly  keeled,  in  four  or  six  longi- 
tudinal series  ;  the  vertebral  series  with  straight  internal  edges, 
the  outer  ovate  elongate.  Legs  acutely  fringed ;  toes  broadly 
webbed.  Intermaxillary  bone  produced  and  truncated  behind, 
the  sutures  sloping  backwards  and  converging,  and  then  trans- 
verse or  sinuous.  There  are  two  species,  viz.,  0.  porosus,  in 
which  thedorsal  scutes  are  in  six  rows,  and  those  along  the  vertebral 
region  are  of  an  elongate  form  ;  and  0.  pondicherianus,  in  which 
there  are  four  rows  of  scutes,  those  along  the  line  of  the  vertebral 
column  being  broad  in  form.  The  first-mentioned  is  the  Crocodilus 
porusus  of  E.  C.  vol.  ii.  col.  199  ;  and  the  other  is  a  species  first 
described  in  or  about  1860. 

B.  Nuchal  plates  four,  or  rarely  two  or  five,  in  a  cross  series. 
The  dorsal  plates  as  broad  as  long,  in  four  or  six  series. 

a.  The  intermaxillary  bones  truncated  behind,  with  a  nearly 
straight  premaxillary  suture.    Face  broad,  oblong. 
*  Toes  Avebbed  ;  legs  distinctly  fringed. 

Genus  2.  Bombifrons.  The  premaxillary  suture  straight,  or 
rather  convex  forwards.  The  face  oblong ;  forehead  with 
nodules  in  front  of  the  orbits,  but  no  distinct  preorbital  ridges. 
Nuchal  plates  four,  in  a  cmwed  line  ;  cervical  plates  six,  in  the 
form  of  a  rhombic  shield,  distinct  from  the  dorsal  one.  Dorsal 
plates  oblong,  rather  elongate,  all  keeled,  in  six  longitudinal 
series,  and  with  two  short  lateral  series  of  keeled  scales.  The 
legs  fringed  with  a  series  of  triangular  elongated  scales.  Toes 
webbed.  It  includes  two  species.  The  first,  B.  indicus,  is  the 
same  as  Crocodilus  bombifrons,  C.palustris,  and  C.  trigonops  of  E.C. 
vol.  ii.  col.  199.  The  second  is  B.  siamcnsis,  which  is  the  same 
as  Crocodilus  siamensis  of  E.  C.  vol.  ii.  col.  199. 

**  The  legs  with  an  indented  fringe  of  short  narrow  scales. 
Toes  short,  nearly  free. 

Genus  3.  Palinia.  The  face  oblong ;  forehead  very  convex, 
with  a  ridge  in  front  of  each  orbit,  converging  in  front 
and  forming  a  lozenge-shaped  space.  Nuchal  plates  two 
or  four,  unequal.  Cervical  disk  rhombic,  of  six  large  plates. 
Dorsal  plates  large,  broad,  in  six  series ;  the  vertebral  series 
nearly  smooth,  the  lateral  ones  strongly  keeled.  The  inter- 
maxillary short,  truncated  behind  the  pre-maxillary ;  suture 
straight,  transverse.  There  are  two  species  :  P.  rhombifera, 
which  is  the  Crocodilus  rhombifer  and  C.  planirostris  of  E.  C.  vol. 
ii.  col.  199  ;  and  P.  Moreletii,  but  its  specific  difference  from  the 
foregoing  is  not  conclusively  established. 
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b.  The  inter-maxillary  bone  elongate,  produced  and  truncated 
behind ;  the  sutures  sloping  backwards  and  converging,  and  then 
transverse  or  sinuous.  Toes  webbed ;  legs  with  a  fringe  of 
elongated  triangular  scales. 

Genus  4.  Crocodilus.  Face  oblong,  depressed,  without  any 
ridge  in  front  of  the  orbits.  Nuchal  plates  four,  in  an  arched 
series.  Cervical  disk  rhombic,  of  six  plates.  Dorsal  plates 
quadrilateral,  as  broad  as  long  ;  the  vertebral  series  rather  the 
widest  and  most  keeled.  Intermaxillary  produced  behind. 
Only  one  species  is  recognised,  viz.,  C.  vulgaris,  of  which 
C.  marginatus  of  Geoffroy  is  a  variety. 

Genus  5.  Molinia.  Face  elongate  ;  forehead  swollen,  convex, 
especially  in  the  adult ;  orbits  without  any  anterior  ridge.  Nuchal 
plates  two  or  four,  small.  Cervical  disk  rhombic,  of  six  plates, 
the  side  plates  generally  small.  The  legs  fringed  with  a  series 
of  triangular  elongate  scales.  Toes  webbed.  Scales  of  the 
fore-arm  and  thigh  thin,  smooth.  Muzzle  oblong,  elongate, 
slender,  with  a  swollen  convexity  on  the  middle  of  the  face 
before  the  eyes.  Nostril  not  separated  by  a  long  ridge,  the 
internal  posterior  nostril  with  an  oblong  sloping  opening  ;  the 
intermaxillary  suture  produced  behind  between  the  ends  of  the 
maxillae.  It  includes  two  species,  viz.,  M.  americana,  which  is 
the  same  as  the  Crocodilus  americanus  of  E.  C.  vol.  ii.  col.  199 ; 
and  M.  intermedia,  which  is  the  C.  intermedins  (Graves)  of  E.  C. 
vol.  ii.  cols.  197  ;  199. 

II.  Nape  with  a  broad,  flat-topped  shield  formed  of  two  or 
three  pans  of  plates,  strongly  keeled  on  each  side,  and  nearly 
continuous  with  the  dorsal  shield.    Legs  fringed  ;  toes  webbed. 

*  Face  broad  ;  nasal  bone  produced  into  the  nostril. 

Genus  6.  Halcrosia.  The  premaxillary  suture  transverse, 
rather  convex  backwards.  Nasal  bones  produced  beyond  the 
intermaxillary,  and  forming  a  bony  septum  between  the  nostrils. 
The  palatine  bone  produced  to  the  same  level  as  the  lateral 
opening — that  is,  to  the  lateral  inflection  of  the  skull.  The 
face  oblong,  broad,  without  any  ridge  in  front  of  the  orbit. 
Eyelids  with  two  bony  plates.  Nuchal  plates  four,  in  a  cross 
row,  strongly  keeled.  Cervical  plates  three  or  four  pairs, 
forming  a  ridge  on  each  side,  the  hinder  one  small.  Dorsal 
plates  in  four  series ;  the  central  broad,  slightly  keeled ;  the 
outer  narrow,  distinctly  keeled  ;  sides  with  large  convex  scales. 
The  only  species,  H.  nigra,  has  long  been  confounded  with 
Caiman  palpcbrosus,  to  which  it  has  much  external  resemblance. 

**  Face  very  long  ;  nasal  not  reaching  to  the  nostril. 

Genus  7.  Mecistops.  Face  sub  cylindrical,  scarcely  dilated  in 
the  middle  ;  orbits  simple.  Nuchal  shields  numerous,  small,  in 
two  cross  series.  Cervical  disk  narrow,  containing  two  or  three 
pairs  of  plates.  Dorsal  plates  small,  all  keeled,  in  six  longitu- 
dinal series,  lateral  ones  narrowest.  Intermaxillary  produced 
behind,  and  embracing  the  front  end  of  the  nasal.  There  is  but 
one  species,  M.  catapliractus,  with  which  M.  Bennettii  of  E.  C. 
vol.  ii.  col.  198,  is  synonymous. 

The  third  family,  or  that  of  the  Alligatoridw,  as  defined  by 
Professor  Huxley,  have  strong  unequal  teeth,  those  in  front 
differing  in  shape  from  those  behind.  The  anterior  pair  of 
mandibular  teeth  and  the  fourth  pair  fit  into  pits  on  the  margins 
of  the  premaxilla  and  maxilla  ;  while  the  mandibular  teeth  in 
the  rear  of  these  pass  inside  those  of  the  upper  jaw.  The  man- 
dibular symphysis  usually  stops  short  of  the  level  of  the  fifth 
tooth,  but  never  extends  beyond  it.  The  premaxillo-maxillary 
suture  is  either  straight  or  convex  forwards.  The  posterior 
nostrils  are  wide ;  they  have  a  downward  aspect,  and  are  situated 
forwards  on  the  palate.  Dr.  Gray's  definition  does  not  materially 
differ  from  this. 

Both  authors  recognise  three  genera,  the  same  as  those  already 
mentioned  in  E.  C.  vol.  ii.  col.  199,  viz.,  Jaeare,  Caiman,  Alli- 
gator ;  but  Dr.  Gray  has  a  number  of  smaller  groups,  which  we 
presume  are  sub-genera.  Dr.  Gray  also  arranges  the  genera  into 
larger  groups  intermediate  in  value  between  the  family  and 
genus.  We  append  his  definition  of  these  groups  and  genera, 
and  the  generic  definitions  proposed  by  Professor  Huxley  are 
added  for  comparison. 

I.  The  ventral  scutella,  like  the  dorsal  ones,  bony  and  articu- 
lated together,  forming  a  shield.  The  eyelids  with  an  internal 
bony  plate.  The  cervical  scutella  in  pairs,  forming  an  elongated 
shield.    Nasal  bones  short. 

Genus  1.  Jacarc. — Head  moderately  high,  shelving  on  the 
sides.  Orbits  united  by  a  distinct  bony  cross  ridge.  Eyelids 
striated  or  rugose,  strengthened  by  a  small  internal  bone.  The 
cervical  scutella  in  four  or  five  pairs,  forming  a  shield  ;  the  dorsal 
and  ventral  scutella  both  consolidated  together,  forming  a  dorsal 
and  ventral  shield.  The  gular  and  ventral  scutella  smooth.  The 
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pits  in  the  maxilla  are  the  cavities  left  by  the  pre-orbital  ridges 
as  they  advance.  The  intermaxillary  bone  short,  truncated 
behind,  with  an  elongate,  oval,  or  lanceolate  cavity  between  this 
and  the  front  of  the  palate  (Gray).  The  snout  is  broad,  and 
rounded  at  the  end.  Each  pre-frontal  bone  is  traversed  close  to 
its  anterior  extremity  by  the  ends  of  a  strong  transverse  ridge, 
which  then  curves  round  and  passes  forwards  on  the  lachrymal 
and  maxillary  bones,  to  subside  opposite  the  ninth  tooth.  The 
anterior  nasal  aperture  is  not  divided  by  bone.  The  vomers, 
separated  by  a  longitudinal  suture,  appear  in  the  palate  between 
the  pre-maxillaries  and  the  palatine  plates  of  the  maxillaries. 
The  temporal  fossce,  though  not  large,  are  open.  The  webs  of 
the  feet  are  small.  The  dorsal  scutes  are  articulated  together 
as  in  the  succeeding  genus  ;  and  there  are  similarly  articulated 
ventral  scutes.  There  are  18 — 20  teeth  on  each  side,  above 
and  below ;  and  the  fourth  tooth  in  the  upper  jaw  is  the  largest. 
The  mandibular  symphysis  extends  back  nearly  to  the  fifth 
tooth  (Huxley).  Dr.  Gray  recognises  7  species,  bearing  the 
specific  names  of  nigra,  latirostris,  multiscutata,  longiscutata, 
ocellata,  punctulata,  and  hirticollis. 

Genus  2.  Caiman. — Head  high,  flattened  on  the  sides,  angu- 
lated  above.  Orbits  without  any  ridges.  The  eyelids  smooth, 
strengthened  with  a  large,  single,  internal,  bony  plate.  The 
dorsal  and  ventral  scutella  bony,  articulated  together,  forming 
a  dorsal  and  ventral  shield.  The  gular  and  lateral  ventral 
plates  keeled,  the  abdominal  ones  smooth ;  the  cervical  scutella 
tour  or  five  pairs,  with  sometimes  one  or  a  pair  interposed 
between  the  second  and  third  pairs.  Skull  with  the  superior 
temporal  fossas  obliterated,  the  circumjacent  bones  uniting,  the 
eyelid  with  a  single  large  bony  plate  covering  the  whole  upper 
surface.  Vomer  not  apparent  on  the  palate  (Gray).  Dental 
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median  or  transverse  ridges,  but  it  is  sharjny  angulated  along  a 
line  which  extends  from  the  orbits  forwards  along  the  sides  of 
the  snout.  The  anterior  nasal  aperture  is  undivided  in  the  dry 
skull.  The  vomers  do  not  appear  in  the  palate.  The  supra- 
temporal  fossa?  are  obliterated,  the  circumjacent  bones  uniting 
over  them.  The  webs  of  the  feet  are  rudimentary.  The  dorsal 
scutes  are  articulated  together  by  lateral  sutures  and  anterior 
and  posterior  facets ;  and  there  is  a  ventral  shield,  consisting  of 
similarly  articulated  scutes  (Huxley).  There  appear  to  be  two 
species  only  known,  viz.,  G.  trigonatus  and  C.  palpcbrosus.  The 
third  species  mentioned  in  E.  C.,  viz.,  G.  gibbiceps,  is  considered 
to  be  the  same  as  G.  palpcbrosus  both  by  Strauch  and  Gray. 

II.  The  ventral  scutella  thin,  the  dorsal  scutella  bony  and 
articulated  together.  The  eyelids  fleshy,  smooth.  The  cervical 
scutella  in  pairs,  separate.  Nasal  bone  elongate,  separating  the 
nostrils. 

Genus  3.  Alligator. — Head  depressed,  broad,  without  any 
ridges  in  front  of  the  orbit.  Snout  very  broad,  flattened,  and 
rounded  at  the  end  ;  the  ninth  maxillary  tooth  the  largest.  The 
eyelids  smooth,  fleshy.  The  dorsal  scutella  not  articulated 
together,  in  six  longitudinal  series ;  the  ventral  scutella  thin ; 
the  gular  and  abdominal  shields  smooth;  nuchal  scutella  one 
pair,  small;  cervical  scutella  three  pairs,  hinder  smallest. 
Nostrils  separated  by  a  bony  septum.  The  feet  webbed.  Dorsal 
plates  in  six  longitudinal  series ;  the  two  vertebral  closer 
together.  The  sides  with  a  short  series  close  to  the  others, 
sometimes  reduced  to  only  one  or  two  shields  (Gray).  Dental 
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The  snout  is  very  broad,  flattened,  and  rounded  at  the  end. 
There  is  an  indistinct  longitudinal  interorbital  ridge ;  and  there 
are  two  short  ridges  along  the  line  of  junction  of  the  pre-frontal 
and  lachrymal  bones.  The  aperture  of  the  external  nares  is 
divided  into  two  parts  by  the  prolongation  forwards  of  the 
nasal  bones.  The  supra-temporal  fossa;  are  well  marked  and 
open,  though  not  large.  The  vomers  do  not  appear  in  the  palate. 
The  feet  are  well  webbed.  The  dorsal  bony  scutes  are  not  articu- 
lated together,  and  there  are  no  ventral  scutes  (Huxley).  There 
is  but  one  species,  A.  mississipipensis,  but  specimens  of  this  fall  into 
two  groups,  one  distinguished  by  a  broader  snout  than  the  other. 
A  similar  difference  is  met  with  in  several  other  crocodilian 
species,  so  that  it  not  unlikely  marks  the  two  sexes,  and  not  two 
varieties. 

In  the  above  synopses  there  will  be  noticed  several  discrepan- 
cies between  the  statements  of  the  two  authorities,  some  of  which 
are  apparent  only,  while  others  are  real.  It  is  not  our  purpose 
to  attempt  to  reconcile  these,  but  we  may  mention  one  in  their 


definition  of  Crocodilidce.  Professor  Huxley  says  the  tenth 
tooth  is  the  largest  in  the  upper  jaw,  and  Dr.  Gray  the  ninth  ; 
but  they  appear  to  mean  the  same  tooth.  In  young  individuals 
there  are  eighteen  teeth  in  the  upper  jaw,  one  of  the  foremost  of 
which  is  deciduous.  In  the  young  the  tenth  is  the  largest  tooth, 
but  by  the  falling  out  of  one  of  the  teeth  the  tenth  becomes  the 
ninth  in  the  adult.  Strictly  speaking  it  should  be  called  the 
tenth,  allowance  being  made  for  that  which  is  deciduous.  The 
above-mentioned  authors  have  numerous  other  details  for  which 
we  have  no  space,  and  for  which  the  reader  is  referred  to  their 
memoirs.  Thus  Professor  Huxley  has  a  minute  account  of  the 
form  and  arrangement  of  the  scutes,  in  which  he  points  out  their 
peculiarities  in  the  various  genera,  and  indicates  those  species 
which  have  them  on  the  ventral  surface.  This  last  feature  was 
generally  supposed  to  be  restricted  to  the  extinct  species  until 
Professor  Huxley  drew  attention  to  their  presence  in  living  forms. 
Their  oversight  by  previous  observers  appears  to  have  been  in 
great  part  due  to  the  practice  of  fixing  down  the  specimens  in 
museums  so  that  the  underside  can  only  be  seen  with  great  dif- 
ficulty and  inconvenience.  In  Dr.  Gray's  paper,  which  is  richly 
illustrated,  full  details  are  given  of  the  synonymy  of  the  group. 
He  also  gives  a  summary  of  the  geographical  distribution  of  the 
species,  which  we  quote.  The  Gavialidco  are  confined  to  Asia 
and  Australasia.  The  Crocodilidce  are  found  in  all  quarters  of 
the  globe  except  Europe,  but  each  division  has  certain  genera 
restricted  to  it.  Thus  Crocodilus,  Halcrosia,  and  Mccistopis,  are 
confined  to  Africa  ;  Oopholis  and  Bombifrons  to  Asia  and  Aus- 
tralasia; and  Palinia  and  Molinia  to  America.  The  Alligatoridce 
occur  in  America  only. 

"  In  Africa  there  are  three  species  of  crocodiles.  They  seem 
all  to  have  been  known  to  Adanson.  They  are:  (1)  the  com- 
mon crocodile  (called  the  olive  crocodile  by  Adanson),  Crocodilus 
vulgaris,  which  is  spread  over  the  whole  of  Africa,  from  north  to 
south,  and  from  east  to  west ;  (2)  the  black  crocodile  of  Adan- 
son, Halcrosia  nigra;  and  (3)  the  false  gavial  of  Adanson, 
Mccistops  cataphractus.  The  two  latter  are  confined  to  the  rivers 
on  the  west  coast  of  Africa.  In  India  there  are  three  species  of 
crocodiles:  (1)  the  Oopholis  porosus  (or  Crocodilus  biporcatus 
of  Ouvier)  which  is  found  only  in  the  estuaries  at  the  mouths  of 
large  rivers ;  (2)  the  Muggar,  or  more  properly  the  Coombeer 
(Bomhifrons  indicus);  and  (3)  the  Gavial  or  Ghurrial,  which  is 
confined  to  the  rivers  in  the  interior  of  the  country.  The  Coom- 
beer  or  Muggar  ascends  the  rivers  to  the  mountains,  where  the 
water  is  often  frozen.  The  Ghurrial,  on  the  contrary,  is  con- 
fined to  the  lower  level,  where  the  climate  is  warm.  In  stating 
that  there  are  three  species  of  crocodiles  in  India  I  only  intend 
to  state  there  are  three  distinct  forms  ;  for  I  will  not  undertake 
to  say  for  certain  that  the  Muggar  of  Ceylon,  of  Siam,  and  of 
India,  are  not  distinct  species.  Mr.  Blyth  observes,  '  Both  the 
Gangetic  species  have  been  received  by  the  Asiatic  Society,  Cal- 
cutta, from  Java.  The  crocodiles  are  known  to  abound  in  Timor, 
from  which  island  they  may  well  have  passed  to  Australia. 
Governor  Grey  met  with  them  in  the  north-west.'  'Rep. 
Austral.  Vert,  in  Mus.  A.  S.  C  If  by  both  the  Gangetic 
species  of  crocodile  Mr.  Blyth  means  the  estuarine  crocodile 
(Oopholis  porosus)  and  the  Coombeer  or  Muggar  (Bombifrons 
indicus),  no  example  of  the  latter  animal  from  either  Java, 
Timor,  or  Australia,  has  occurred  to  me,  and  the  animal  figured 
as  Crocodilus  raniaus  by  Dr.  Solomon  Muller  is  certainly  Oopholis 
porosus;  and  there  is  in  the  British  Museum  a  fine  adult 
skull  of  that  species  sent  by  the  Leyden  Museum  from  Java. 
The  observations  of  MM.  Dumeril  and  Bibron  (Erp.  Gen.  25,  47), 
that  crocodiles  are  not  found  in  Australia,  and  that  the  American 
crocodiles  are  confined  to  the  islands  of  that  continent,  are  no 
longer  consistent  with  facts  ;  indeed,  long  before  the  publication 
of  their  work  various  travellers  had  recorded  the  occurrence  of 
crocodiles  on  the  north  coast  of  Australia.  The  estuarine  Oopholis 
porosus  was  observed  by  Governor  Grey  on  the  north-west  coast 
of  Australia.  There  is  in  the  British  Museum  a  skull  of  the 
species  sent  thence,  and  also  a  full  grown  specimen  which  was 
killed  and  preserved  in  that  country.  The  island  of  Borneo  is 
inhabited  by  a  false  gavial,  named  Tomistoma  Schlegelii.  I  am 
not  aware  that  it  has  been  found  in  any  of  the  other  islands  of 
the  Archipelago.  It  is  intermediate  in  character  between  the 
true  gavial  and  the  crocodile.  The  crocodiles  and  alligators  are 
widely  distributed  in  America.  There  are  four  American  croco- 
diles and  nine  alligators.  One  of  the  crocodiles,  PaUrm  rhom- 
bifer,  is  peculiar  to  the  island  of  Cuba.  The  other  species  of 
crocodiles  and  alligators  are  found  on  the  mainland.  The  Alli- 
gator mississippensis  is  found  far  north,  where  the  waters  are 
often  frozen ;  all  the  other  alligators  and  American  crocodiles 
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are  confined  to  the  tropical  and  subtropical  parts  of  the  conti- 
nent. Molinia  americana  is  found  in  Cuba  and  St.  Domingo  as 
well  as  in  the  rivers  of  the  east  and  west  side  of  the  continent, 
showing  the  incorrectness  of  the  assertion  of  MM.  Dunieril  and 
Bibron,  that  the  crocodiles  of  America  are  confined  to  the  islands 
of  that  continent  (Erp.  Gen.  25,  47)." 

Much  might  be  said  respecting  the  special  anatomy  of  the 
group,  but  for  such  details  the  reader  should  consult  the  work 
by  Bruhl,  entitled  'Icones  ad  Zootomiam  illustrandum,  Das 
Skelet  der  Krokodolinen,'  published  in  1862,  to  which  a  supple- 
mentary part,  on  the  ear  bones,  was  added  in  1865.  There  is 
also  a  great  mass  of  information  in  Eathke's  '  Untersuchungen 
iiber  die  Entwickelung  und  die  Korperbau  des  Krokodile,'  pub- 
lished in  1866.  There  are  two  excellent  myological  articles,  the 
one  on  the  muscles  of  the  alligator,  by  Hair,  in  the  '  Journal  of 
Anatomy  and  Physiology'  for  1867,  pp.  26 — 41 ;  and  the  other 
on  the  muscles  of  the  crocodile's  leg,  by  Haughton,  in  the 
'Annals  and  Magazine  of  Natural  History,'  3rd  series,  xvi.,  pp. 
326 — 331.  There  are  numerous  scattered  notices  on  the  struc- 
ture of  these  creatures  in  more  general  works,  such  as  Professor 
Owen's  '  Anatomy  of  Vertebrates,'  vol.  i.  There  is  another  large 
and  important  branch  of  our  subject,  of  which  nothing  has  been 
said,  although  there  is  no  lack  of  materials ;  we  allude  to  the 
species  which  have  passed  away.  There  are  numerous  scattered 
notices  respecting  them,  but  we  have  not  met  with  any  recent 
connected  account.  The  most  important  paper  we  know  is  that 
by  Deslongchamps,  in  the  '  Memoires  de  la  Socidte  Linneenne  dc 
Normandie,'  tome  xiii.,  having  for  title  '  Premier  memoire  con- 
tenant  l'expose  des  caracteres  gen^raux  des  Tedeosauriens  com- 
pares a  ceux  des  crocodiliens,  &c.'  We  should  also  mention  that 
the  classificatory  paper  by  Strauch,  to  which  allusion  was  made 
in  the  early  part  of  this  article,  will  be  found  in  vol.  x.  of  the 
Memoirs  of  the  Academy  of  Science  at  St.  Petersburg. 
(Gray,  J.  E.,  Transactions  of  the  Zoological  Society,  vol.  vi.,  p. 
125;  Huxley,  T.  H.,  Journal  of  the  Proceedings  of  the  Linncan 
Society,  vol.  iv.,  pp.  1 — 28.) 

CROCODILID^E.  [Ckocodilia,  E.  C.  S.] 

CRUSTACEA  [E.  C.  vol.  ii.  cols.  217—235].  Many  new  facts 
have  been  acquired  by  science  during  the  last  twenty  or  thirty 
years  bearing  upon  the  structure  and  development  of  this  class 
of  beings,  upon  each  of  which  subjects  we  propose  to  offer  a  few 
supplementary  details. 

So  far  as  we  know,  no  full  account  has  been  pubhshed  of  the 
integumental  or  outer  membranes  of  all  the  crustacean  orders, 
whereby  we  might  trace  the  variations  which  this  part  of  the 
organism  undergoes  in  the  various  groups.  In  the  Decapoda,  or 
rather  in  all  that  have  been  yet  examined,  there  may  be  recog- 
nised six  distinct  layers  differing  from  each  other  in  structure. 
These  we  will  notice  in  the  order  of  their  superposition,  begin- 
ning with  the  outermost  and  proceeding  downwards  to  the 
innermost.  (1)  The  most  external  layer  is  generally  thin,  and 
has  few  or  no  traces  of  structure.  It  is  the  '  horny  structure- 
less layer '  of  Dr.  Carpenter,  and  the  '  pellicle '  or  '  pellicular 
layer '  of  Professor  "Williamson.  Although  said  to  be  horny,  it 
is  probable  that  this  expression  refers  to  the  appearance  only, 
since,  chemically,  it  is  more  calcareous  than  any  of  the  other 
layers.  In  some  species,  as,  for  instance,  Hyas  araneus,  it  is 
more  or  less  deeply  coloured,  and  shows  signs  of  structure  in 
being  built  of  numerous  thin  layers.  The  thickness  of  this  pel- 
licle varies  in  the  different  species,  being  exceedingly  thin, 
relatively  to  the  others,  in  the  lobster  and  cray  fish,  and  of  con- 
siderable proportions  in  Pilumnus  hirtellus.  It  is  sometimes 
traversed  by  minute  canals  or  tubules,  which  will  be  again 
alluded  to  in  connection  with  another  layer.  (2)  The  second  or 
areolated  layer  is  frequently  said  to  be  of  a  cellular  structure ; 
but  the  existence  of  cells  is  very  doubtful.  When  viewed  from 
above  the  layer  is  seen  to  be  covered  witli  minute  dots,  arranged 
in  groups  approaching  more  or  less  perfectly  to  hexagons,  the 
groups  being  separated  by  narrow  non-areolated  lines.  When 
viewed  vertically  the  layer  appears  to  have  a  horizontally 
laminated  structure,  and  to  be  traversed  by  minute  tubules 
tilled  with  air.  The  clots  on  the  surface  are  evidently  the  aper- 
tures of  the  tubules.  In  some  species,  as  the  crayfish,  the  layer 
has  a  uniform  thickness,  and  the  tubules  are  always  vertical, 
that  is,  at  right  angles  to  the  lay  of  the  laminae.  In  other 
species,  such  as  the  common  crab  and  the  hermit  crab,  the  layer 
is  irregular  in  thickness,  owing  to  ridges  of  the  underlying  layer 
being  projected  through  so  as  to  touch,  or  nearly  touch,  the 
pellicle.  In  the  vertical  section  the  areolated  layer  appears  to 
occupy  valleys  in  the  third  layer,  or  calcified  corium,  and  the 
laminse  curve  upwards  as  they  approach  the  bounding  ridges ; 
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but  the  tubules  still  retain  their  position  at  right  angles  to  the 
lay  of  the  laininso.  This  disposition  Professor  Williamson  con- 
ceives will  explain  the  radiated  cells  observed  by  Quekett  near 
the  ridges,  as  this  sort  of  radiated  appearance  results  from  the 
inclined  arrangement  of  the  tubules  at  those  parts.  Similar 
appearances  occur  in  the  shrimp,  but  owing  to  the  minuteness  of 
the  areola)  and  tubules  it  is  difficult  to  demonstrate  their  true 
nature.  Professor  Williamson  says  he  has  seen  air  in  some  of 
the  lines,  and,  from  their  analogy  with  those  of  the  crab,  infers 
they  are  tubular  in  that  species.  Other  observers  have  not  been 
able  to  detect  air,  and  hence  they  maintain  that  the  lines  arc 
solid  nbrillae,  and  the  areola;  are  termed  granules,  being  con- 
sidered to  be  the  termination  of  solid  rods  and  not  the  apertures 
of  minute  canals.  In  Ilyas  araneus  the  areolated  layer  presents 
another  mode  of  arrangement.  In  the  vertical  section  it  resem- 
bles a  series  of  conical  masses  somewhat  like  round-topped  sugar 
loaves.  The  flat  bases  are  lowermost,  while  the  rounded  tops 
project  upwards.  In  the  horizontal  aspect  these  masses  have  a 
prismatic  outline;  and  from  the  two  views  together  it  is  seen 
that  the  interspace  between  the  summits  of  the  masses  is  filled 
up  with  the  pellicle,  and  that  these  depressions  correspond  with 
the  non-areolated  lines  which  separate  the  hexagonal  groups  of 
areola;.  In  the  lobster  the  colour  resides  in  the  areolated  layer. 
(3)  The  third  layer  answers  to  the  laminated  tubular  substance 
of  Dr.  Carpenter,  and  the  calcified  corium  of  Professor  William  • 
son.  In  the  crayfish  its  upper  and  lower  surfaces  are  parallel, 
and  its  thickness  differs  but  little  from  that  of  the  areolated 
layer  above.  In  the  common  crab  its  upper  surface  forms,  as 
already  stated,  a  series  of  steep-sided,  flat-topped  ridges,  which 
project  through  the  areolated  layer.  It  is  tubulated,  and  the 
tubuli  are  continuous  with  those  which  pass  through  the  under- 
lying and  overlying  portions  of  the  integument.  At  the  ridges 
it  forms  nearly  the  entire  thickness  of  the  skin,  and  under  the 
valleys  about  three-fourths.  In  the  claw  of  the  hermit  crab  its 
upper  surface  forms  rounded  prominences  which  abut  upon  the 
pellicle  to  the  exclusion  of  the  areolated  layers,  and  from  the 
summits  of  the  protuberances  tubules  pass  through  the  pellicle. 
This  feature  is  also  met  with  in  the  crab.  In  the  hermit  crab's 
claw  the  thickness  of  this  layer  is  considerable;  it  forms  five-sixths 
of  the  integument.  In  Pilumnus  hirtellus  it  has  quite  another 
arrangement  from  those  already  noticed.  The  upper  surface  is 
even,  and  the  under  surface  is  highly  undulated,  the  undulations 
being  alternately  large  and  small.  It  presents  two  different 
kinds  of  calcification.  The  portion  which  is  calcified  in  one 
way  occupies  circular  depressions  in  the  fourth  layer,  and  forms 
the  larger  undulations.  In  the  vertical  section  it  forms  basin- 
shaped  masses  separated  from  one  another  by  the  portion  which 
is  calcified  differently,  and  which  forms  the  smaller  undulations. 
The  centre  of  each  basin  is  penetrated  by  a  large  vertical  canal, 
which  passes  downwards  through  the  underlying  structures,  and 
terminates  upwards  with  the  base  of  a  hair,  -with  the  interior  of 
which  it  is  in  communication.  The  base  of  the  hair  rests  upon 
the  upper  surface  of  this  layer.  In  a  horizontal  section  the  cal- 
cified corium  shows  numerous  circular  areas  with  a  central  dot, 
and  thus  simulates  a  cellular  structure.  The  central  dot  is  the 
large  canal,  not  a  nucleus,  and  the  area  is  a  calcareous  concre- 
tion, not  a  cell.  The  thickness  of  this  layer  varies  from  one- 
third  to  one-half  that  of  the  integument.  (4)  The  calcified 
corium  rests  upon  a  layer  which  resembles  the  corium  in  most 
respects,  but  differs  from  it  in  showing  little  or  no  calcification. 
It  can  be  readily  separated  from  the  hard  shelly  part,  and  is 
usually  a  very  thin  membrane  of  uniform  thickness.  In  Pi- 
lumnus hirtellus  it  is  as  thick  as  any  of  the  other  layers,  and  like 
them  is  richly  tubulated,  or  if  the  existence  of  tubules  be 
denied,  richly  fibrillated.  (5)  This  is  a  thin  delicate  membrane, 
which  Williamson  calls  the  basement  membrane.  (6)  Under- 
lying all  is  the  true  endoderm,  winch  is  at  once  distinguishable 
by  its  indubitably  cellular  structure,  and  the  absence  of  tubula- 
tions  or  fibrillations.  Little  appears  to  be  known  as  to  the 
growth  and  mode  of  development  of  these  various  layers.  In 
the  soft  parts  of  the  hermit  crab  there  is  a  well  developed  derm, 
or  basement  membrane,  and  a  pellicle.  The  intermediate  layers 
are  scarcely  perceptible,  but  in  the  vicinities  of  the  hard  parts 
they  are  represented  by  a  thin  granulated  membrane,  which 
acquires  an  areolated  structure  where  it  thickens,  and  presents 
indistinct  traces  of  an  hexagonal  arrangement  of  the  areola?.  Pro- 
fessor Williamson's  views  as  to  the  genesis  of  the  skin  of  crusta- 
ceans are  thus  expressed  by  him:  "It is  clear  that  no  cells  exist 
external  to  the  basement  membrane ;  they  all  underlie  it.  Whether 
or  not  the  basement  membrane  is  cast  off  along  with  the  exuviated 
shell  has  not  vet  been  determined,  but  probably  such  is  not  the 
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case.  The  cellular  derm  appears  to  be  the  secreting  organ  pro- 
ducing the  tegument,  which  latter  permeates  the  basement 
membrane  by  exosmosis  when  in  a  fluid  state,  and  becomes  con- 
solidated into  a  structureless  layer  external  to  the  membrane. 
The  laminae  first  formed  are  apparently  those  constituting  the 
pellicle,  then  those  constituting  the  areolar  layer,  and  subse- 
quently those  forming  the  corium.  Calcification  of  these  layers, 
both  in  its  primary  and  secondary  varieties,  is  a  process  occur- 
ring subsequently  to  the  formation  of  the  membranous  lamella?, 
and  probably  due  to  some  protoplasmic  fluid  conveyed  into  the 
tissues  by  means  of  the  tubuli  with  which  they  abound.  Prior 
to  the  formation  of  these  laminae,  some  of  the  cells  of  the  derm 
or  enderon  change  their  form  and  position.  The  tubuli  them- 
selves probably  exist  as  such  prior  to  calcification;  the  latter 
only  rendering  them  more  distinct  We  are  thus  com- 
pelled, equally  from  an  examination  of  their  mature  states,  and 
from  their  development  as  traced  in  the  hermit  crab,  to  reject 
Dr.  Carpenter's  hypothesis  of  the  cellular  structure  of  the  areo- 
lated  layers  of  crustacean  integuments.  At  the  same  time  they 
illustrate  how  a  cellular  protoplasmic  structure  may  secrete  a 
tubular  tissue  closely  resembling  dentine,  from  which  it  is  sepa- 
rated by  a  structureless  basement  membrane,  through  which 
neither  cells  nor  nuclei  ever  pass.  Whether  the  cells  have  any- 
thing to  do  with  determining  the  position  of  the  areola?  in  the 
calcified  layers  I  cannot  say,  though  I  doubt  their  doing  even 
that  much,  since  the  spaces  they  occupy  do  not  seem  to  cor- 
respond with  those  of  the  areola? ;  nevertheless,  the  question  is 
worth  further  investigation  could  Crustacea  that  have  just 
moulted  be  obtained  for  examination."  The  process  of  moult- 
ing, or  ecdysis,  has  been  observed  within  the  last  few  years  in 
several  species  of  Crustacea ;  but  the  cases  on  record  are  not 
munerous,  since  it  is  far  more  difficult  to  watch  the  operation  in 
its  various  stages  than  to  assure  oneself  that  the  process  is 
effected.  The  lobster  selects  a  suitable  spot,  and  remains  rigidly 
still  for  from  forty  to  fifty  hours,  when  a  crack  commences  at 
the  first  abdominal  ring  and  extends  to  the  carapace.  The 
creature  then  agitates  itself  violently,  and  by  this  means 
manages  to  protrude  a  portion  of  the  first  abdominal  ring 
through  the  crevice.  It  next  rests  for  a  while,  and  then  by 
renewed  efforts  forces  more  and  more  of  the  abdominal  portion 
of  the  body  out  of  the  shell;  other  periods  of  rest  and  action 
follow,  until  the  whole  of  the  abdomen  is  liberated  through  the 
same  short  narrow  fissure  which  sufficed  for  the  extrication  of 
the  first  segment.  The  carapace  next  splits  as  far  forwards  as 
the  rostrum,  and  the  space  between  its  hindmost  edge  and  the 
first  abdominal  ring  of  the  shell  is  increased  as  much  as  possible. 
The  liberation  of  the  fore  part  of  the  body  is  effected  by  suc- 
cessive steps,  the  hindmost  portions  being  extricated  first.  The 
legs  are  withdrawn  in  the  order  of  their  position,  and  although 
each  pair  are  released  without  much  effort,  there  are  as  many 
periods  of  rest  as  there  are  pairs  of  legs.  Greater  difficulty  is 
experienced  with  the  large  claws,  which  are  pulled  with  such 
powerful  and  sudden  tugs  that  the  muscles  are  wiredrawn  in 
their  passage  through  the  narrow  joint  of  the  old  shell.  The 
shell  of  the  hard  chela?  is  not  split  or  disarticulated.  The  whole 
process  lasts  for  about  half  an  hour.  The  lobster  now  appears 
in  a  highly  elongated  condition ;  it  gradually  becomes  shorter, 
but  much  larger,  owing,  as  is  believed,  to  distension  of  its  tissues 
with  water.  In  another  week  or  a  fortnight,  the  time  being 
much  influenced  by  the  temperature,  the  new  shell  has  become 
calcified  and  hardened. 

In  comparing  this  account  with  that  given  in  E.  C.  vol.  ii.  col. 
220,  it  will  be  noticed  that  the  lobster  and  crayfish  present  several 
differences  in  their  modes  of  casting  off  the  old  shell.  In  the 
crayfish  the  cephalothorax  is  liberated  before  the  abdomen, 
while  the  reverse  is  the  case  with  the  lobster.  The  lobster  splits 
the  carapace,  while  the  crayfish  leaves  it  unsplit.  According  to 
Reaumur,  the  hard  chela?  are  split  longitudinally ;  but  this  asser- 
tion is  questioned  by  some  authorities,  since  no  crack  can  be 
detected  in  this  part  in  the  moulted  shells.  The  lobster  has 
much  smaller  wist  joints,  and  yet  it  contrives  to  withdraw  the 
soft  chela?  without  fracturing  the  hard  chela?.  The  crayfish 
leaves  its  moulted  shell  resting  on  its  dorsal  surface,  but  the 
lobster's  slough  remains  on  its  ventral  surface. 

The  heart,  in  Astacus,  is  a  muscular  organ  formed  by  an 
intricate  interlacement  of  fibres.  It  has  great  pulsatile  force, 
but  little  is  known  as  to  the  nerves  connected  with  it.  Its 
action  does  not  primarily  depend  upon  the  principal  ganglion, 
since  the  destruction  of  that  nervous  centre  causes-  a  temporary 
cessation  only  in  its  action.  It  continues  to  beat  when  with- 
drawn from  the  body,  as  also  when  cut  in  two,  and  even  the 


pieces  formed  by  its  further  division  retain  their  activity  for  a 
more  or  less  considerable  space  of  time.  In  its  behaviour  towards 
chemical  and  physical  agents  and  stimulants  it  behaves  like  the 
muscles  of  vertebrates,  and  in  its  structure  it  is  intermediate 
between  the  ordinary  muscles  and  the  heart  of  the  same  sub- 
kingdom  of  animals. 

The  principal  recent  memoir  on  the  sense  of  hearing  in  Crus- 
tacea is  that  by  Dr.  Hensen.  He  endeavoured  to  ascertain 
whether  these  creatures  could  appreciate  sounds,  and  having 
satisfied  himself  upon  that  point,  he  experimented  with  a  view  to 
ascertaining  the  nature  and  disposition  of  the  auditory  organs. 
Ordinarily  the  crustaceans  in  aquaria  showed  no  indications  that 
they  could  appreciate  sounds  made  in  the  surrounding  air ;  but 
when  a  peculiar  sound  was  made  in  the  ah,  and  the  vibrations 
were  communicated  to  a  membrane  floating  on  the  water,  the 
creatures  would  jump.  A  repetition  of  the  noise  seldom  hai  L 
the  same  effect  as  the  first,  probably,  as  Dr.  Hensen  suggests, 
because  the  animals  controlled  theh  movements,  and  not  because 
they  did  not  appreciate  the  noise.  Some  species  seemed  to  be 
more  sensitive  than  others.  Thus  a  young  Palcemon  antennarius 
jumped  out  of  the  water  when  the  floor  or  sides  of  the  vessel 
were  struck  noisily,  although  it  took  no  notice  of  the  shaking 
of  the  aquarium  when  no  noise  accompanied  the  movement. 
The  sense  of  hearing  appears  to  be  heightened  to  a  remarkable 
degree  when  a  little  strychnine  is  added  to  the  water.  Then  the 
animals  respond  by  jumping  to  every  sound  that  occurs  in  the 
house,  but  no  effect  is  produced  by  shaking  the  vessel  or  laying 
hold  of  the  outer  antenna?.  If  a  sound  be  made  when  the 
creature  is  suspended  by  its  outer  antenna?  it  makes  violent 
efforts  to  escape,  and  on  being  freed,  sinks  to  the  bottom  in  a 
highly  convulsed  state.  Kestoration  to  sea  water  without  strych- 
nine soon  brings  it  back  to  its  normal  condition.  Mysis  spinulosis 
is  very  excitable  under  the  influence  of  sound.  Dr.  Hensen 
believes  that  the  auditory  organ  consists  of  an  auditory 
chamber,  which  may  or  may  not  contain  otoliths,  and  which  is 
usually  connected  with  a  special  kind  of  hair,  which  he  terms 
auditory  hairs.  These  hairs,  he  conceives,  play  an  important 
part  in  enabling  the  animal  to  appreciate  and  discriminate  sound, 
since,  as  he  believes,  each  hair  is  adapted  to  its  own  peculiar 
sound,  vibrating  only  when  that  sound  is  produced.  He  con- 
trived an  apparatus  whereby  he  could  observe  these  hairs  through 
a  microscope  when  under  the  influence  of  sound.  In  this  way 
he  ascertained  that  when  a  note  was  sounded  some  hahs  vibrated 
strongly,  the  vibration  lasting  as  long  only  as  the  note  was  con- 
tinued. On  trying  another,  other  hahs  vibrated,  while  those 
which  were  previously  active  either  remained  still  or  did  not 
vibrate  strongly.  These  hairs  have  various  positions.  Some- 
times they  are  implanted  on  the  otoliths  themselves,  sometimes 
they  occur  on  the  inner  surface  of  the  auditory  chamber,  and 
sometimes  they  are  situated  on  external  parts,  such  as  the 
antenna?.  Dr.  Hensen  classifies  the  different  kinds  of  auditory 
apparatus  in  four  divisions,  as  follows  :  —  (1)  An  open  auditory 
chamber  containing  one  otolith  only,  as  in  Lucifer,  Sergestes, 
Mysis,  Hippolyte,  Mastigopus.  (2)  An  open  chamber  with 
several  otoliths,  as  in  Palcemon,  Pasiphae,  Crangon,  Alpheus, 
Astacus,  Gebia,  Pagurus,  Palinurus,  Neph/rops,  Lithodes.  (3)  A 
closed  auditory  chamber  without  otoliths,  as  in  Porcellana  (?). 
Hippa,  Pinnotheres,  Myctiris,  Ocypoda,  Grapsus,  Nautilograpsus, 
Sesarrna,  Lupca,  Platycarcinus,  Pilumnus,  Chlorodius,  Gelasimus, 
Trapezia,  Carcinus,  Hi/as.  (4)  Auditory  chamber  and  otoliths 
absent,  as  in  Alima,  Ericldhus,  Phyllosoma,  Thysanopoda,  and 
Pandalus. 

Amongst  crustaceans  the  individual  undergoes  a  series  of  re- 
markable changes  of  form  in  developing  from  the  egg  to  matu- 
rity ;  changes  which  are  as  striking  as  any  to  be  found  in  the 
most  polymorphic  classes.  Some  reference  is  made  to  these 
changes  in  E.  C.,  and  we  would  add  here  a  few  more  remarks. 

Most  of  the  species  of  stalk-eyed  crustaceans  {Podophthalmia) 
whose  life  history  has  been  traced  quit  the  egg  in  the  Zoea  form, 
of  which  a  minute  account  has  been  given  in  E.  O,  the  example 
selected  being  that  of  the  common  shore  crab.  The  exceptions 
are  restricted  to  those  species  which  live  either  in  fresh  water  or 
on  the  land,  but  it  is  not  all  these  which  undergo  no  metamor- 
phosis. Most  of  the  Zoece  have  a  general  resemblance  to  that  of 
the  shore  crab.  They  have  a  moderately  sized  carapace,  a  seg- 
mented tail  without  appendages,  while  the  middle  or  thoracic 
portion  of  the  body,  with  its  five  pahs  of  limbs,  is  absent  or 
rudimentary.  There  are  no  branchia?  or  special  organs  of  respi- 
ration, the  breathing  function  being  performed  by  the  skin  gene- 
rally, but  more  especially  those  parts  of  it  underlying  the  lateral 
parts  of  the  carapace,  since  a  constant  current  of  water  enters 
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at  the  hinder  margin  of  the  carapace  and  passes  forward.  There 
are  two  or  three  pairs  of  natatory  limbs  which  belong  to  the 
cephalic  portion  of  the  body,  but  which  are  afterwards  converted 
into  organs  connected  with  the  mouth.  The  eyes  are  sessile  and 
paired.  In  the  Brachyura  the  carapace  is  more  or  less  armed 
with  spiny  processes,  of  which  one  springs  from  the  back,  a 
second  projects  as  a  beak,  while  two  others  constitute  the  projec- 
tions at  the  posterior  lateral  portions  of  the  carapace.  In  the 
( 'cvnceridce  the  tail  of  the  Zoea  form  is  variable  in  contour,  but 
always  supports  three  pairs  of  seta3.  In  Porcellana  and  allied 
genera  the  tail  bears  five  pairs  of  setae  ;  the  dorsal  spine  is  small, 
but  those  on  the  front  and  sides  are  of  extraordinary  dimensions. 
The  Palinuridw,  which  are  generally  admitted  to  belong  to  the 
Podophtlialmian  group,  have  a  mode  of  development  quite 
exceptional  to  the  group,  but  frequently  found  amongst  the 
Edriophthalmia  or  sessile  eyed  Crustacea.  The  young  quit  the 
egg  with  an  unsegraented  ovate  body,  a  single  eye  placed  in 
front,  and  three  pairs  of  natatory  feet.  It  has  no  carapace,  no 
paired  eyes,  no  masticating  organ,  such  as  are  found  in  the  Zoea 
form  ;  it  corresponds  to  what  is  known  as  the  Nauplius  form. 
By  the  demarcation  of  the  cephalic  from  the  abdominal  part  of 
the  body,  by  the  development  of  mouth  organs,  and  by  other 
modifications,  it  somewhat  approaches  the  Zoea.  form,  although  it 
still  differs  from  it  in  several  important  details  of  its  internal 
structure.  At  a  later  stage  it  acquires  a  pair  of  large  sessile  eyes, 
the  middle  body  or  thorax  and  abdomen  become  segmented,  and 
ut  her  important  changes  occur  which  convert  it  into  the  My  sis 
or  Schizopod  form.  On  this  stage  F.  Miiller  makes  the  follow- 
ing remarks  : — "  The  antennae  cease  to  serve  for  locomotion, 
their  place  is  taken  by  the  thoracic  feet  furnished  with  long  setae, 
and  by  the  long  abdomen  which  just  before  was  laboriously 
dragged  along  as  a  useless  burden ;  but  now,  with  its  powerful 
muscles,  jerks  the  animal  through  the  water  in  a  series  of  lively 
jumps.  The  anterior  antennae  have  lost  their  long  setae,  and  by 
the  side  of  the  last  (fourth)  joint,  endowed  with  olfactory  fila- 
ments, there  appears  a  second  branch  which  is  at  first  of  a  single 
joint.  The  previously  multiarticulate  outer  branch  of  the  pos- 
terior antennas  has  become  a  simple  lamella,  the  antennal  scale 
of  the  prawn ;  beside  this  appears  the  stump-like  rudiment  of 
the  flagellum,  probably  as  a  new  formation,  the  inner  branch 
disappearing  entirely.  The  five  new  pahs  of  feet  are  biramose, 
the  inner  branch  short  and  simple,  the  outer  one  longer,  annu- 
lated  at  the  end,  furnished  with  long  setae,  and  kept,  as  in  Mysis, 
in  constant  whirling  motion.  The  heart  acquires  new  fissures 
and  interior  muscular  trabeculae.  During  the  Mysis  period  the 
auditory  organs  in  the  basal  joint  of  the  anterior  antennae  are 
formed  ;  the  imier  branches  of  the  first  three  pairs  of  feet  are 
developed  into  chelae,  and  the  two  hinder  pahs  into  ambulatory 
feet ;  palpi  sprout  from  the  mandibles,  branchias  on  the  thorax, 
ami  natatory  feet  on  the  abdomen.  The  spine  on  the  labruin 
becomes  reduced  in  size.  In  this  way  the  animal  gradually 
approaches  the  prawn  form,  in  which  the  median  eye  has  become 
indistinct,  the  spine  of  the  labium  and  the  outer  branches  of  the 
cheliferous  and  ambulatory  feet  have  been  lost,  the  mandibular 
palpi  and  the  abdominal  feet  have  acquired  distinct  joints  and 
setse,  and  the  branchiae  come  into  action."  Another  exception 
is  presented  by  Mysis  itself,  which  was  formerly  placed  amongst 
the  Stomapoda  [Stomapoda,  E.  C.  vol.  iv.  col.  905].  The 
embryo  is  dorsally  concave  when  in  the  egg,  whereas  the 
embryos  of  most  crustaceans  are  so  bent  that  the  ventral  sur- 
faces are  approximated.  The  first  part  which  appears  is  the 
tail,  then  long  appendages  from  the  fore  part  of  the  body,  fol- 
lowed by  rudiments  of  the  antennae  and  mandible,  and  the  skin. 
There  are  no  internal  organs  when  the  embryo  leaves  the  egg. 
According  to  Miiller,  the  animal  at  this  stage  conforms  to  the 
Nauplitis  type  of  structure,  and  afterwards  a  larva,  which  has 
essentially  the  grade  of  a  Zoea,  is  developed  within  the  Nauplius 
skin. 

The  sessile-eyed  crustaceans  or  Edriopldhalmia  have  a  less 
varied  developmental  history  than  the  stalk- eyed  group.  In  the 
Isopods  the  embryo  is  usually,  perhaps  always,  bent  upwards, 
so  that  what  is  exceptional  amongst  the  Decapods  is  normal  in 
this  order.  Ligia  and  other  Isopod  genera  also  resemble  Mysis, 
in  that  a  larval  membrane  representing  the  Nauplius  stage  is 
first  formed,  within  which  the  embryo  Isopod  is  partially  deve- 
loped. The  embryo  differs  httle  from  the  mature  form  when  it 
leaves  the  membrane ;  the  principal  differences  are  that  there 
are  six,  not  seven,  pairs  of  ambulatory  feet,  and  that  the  sexual 
peculiarities  are  not  developed.  We  may  here  notice  what  may 
be  regarded  by  some  as  a  remarkable  exception  to  the  usual 
mode  of  development  amongst  Isopods,  viz.,  the  statement  by 


M.  Hesse,  that  Praniza  is  the  larval  form  of  Anceus.  M.  Hesse 
has  applied  the  name  Praniza  to  the  larvae  of  Anceus,  but  these 
larvae  do  not  answer  to  what  Montagu,  the  founder  of  the  genus, 
called  Praniza.  The  forms  which  he  so  called  are  really  adult 
females,  whose  corresponding  males  constitute  the  genus  Anceus. 
In  this  order  there  are  numerous  examples  of  a  remarkable 
phenomenon,  viz.,  retrograde  metamorphosis,  that  is,  a  metamor- 
phosis in  which  the  young  become  less,  not  more,  differentiated 
in  structure.  This  kind  of  metamorphosis  is  connected  with 
an  adaptation  of  these  beings  for  a  special  kind  of  life.  "  Even 
in  some  Fish-lice  (Cymothoa)  the  young  are  lively  swimmers, 
and  the  adults  stiff,  stupid,  heavy  fellows,  whose  short  clinging 
feet  are  capable  of  but  little  movement.  In  the  Bopyridw 
(Bopi/rus,  Phryxus,  Kepone,  &c,  which  might  have  been  conve- 
niently left  in  a  single  genus),  which  are  parasitic  on  crabs, 
lobsters,  &c,  taking  up  their  abode  chiefly  in  the  branchial 
cavity,  the  adult  females  are  usually  quite  destitute  of  eyes ;  the 
antennas  are  rudimentary;  the  broad  body  is  frequently  un- 
symmetrically  developed  in  consequence  of  the  confined  space ; 
its  segments  are  more  or  less  amalgamated  with  each  other ;  the 
feet  are  stunted,  and  the  appendages  of  the  abdomen  transformed 
from  natatory  feet  with  long  setae  into  foliaceous  or  tongue- 
shaped  and  sometimes  ramified  branchiae.  In  the  dwarfish  males 
the  eyes,  antennae,  and  feet  are  usually  better  preserved  than  in 
the  females  ;  but,  on  the  other  hand,  all  the  appendages  of  the 
abdomen  have  not  unfrequently  disappeared,  and  sometimes 
every  trace  of  segmentation.  In  the  females  of  Entoniscus, 
which  are  found  in  the  body  cavity  of  crabs  and  Porcellana',  tin- 
eyes,  antennae,  and  buccal  organs,  the  segmentations  of  the 
vermiform  body,  and  in  one  species  (Entoniscus  cancrorum)  the 
whole  of  the  limbs  disappear,  almost  without  leaving  a  trace  ; 
and  Cryptoniscus  planaroides  would  almost  be  regarded  as  a  Flat- 
worm  rather  than  an  Isopod,  if  its  eggs  and  young  did  not  betray 
its  crustacean  nature.  Among  the  males  of  these  various 
Bopyridce,  that  of  Entoniscus  porcellanaz  occupies  the  lowest  place  ; 
it  is  confined  all  its  life  to  six  pairs  of  feet,  which  are  reduced  to 
shapeless  rounded  lumps  "  (Miiller's  '  Facts  for  Darwin/  trans- 
lated by  Dallas,  p.  73).  In  Amphipoda  the  embryos  are  bent 
downwards,  and  when  they  leave  the  egg  have  a  general  re- 
semblance to  their  parents. 

The  Phyllopoda,  with  but  few  exceptions,  pass  through  the 
Nauplius  and  Zoea  stages,  either  as  embryos  or  as  free  larvae, 
and  in  the  mature  form  appear  to  be  but  slightly  modified  Zo'ece. 
The  Copepoda  also  commence  active  life  in  the  Nauplius  form, 
and  undergo  various  changes,  as  expressed  by  Miiller  in  the  fol- 
lowing passage.  "  All  the  larvae  of  the  free  Copepoda  investi- 
gated by  Claus  have,  at  the  earliest  period,  three  pairs  of  limbs 
(the  future  antennae  and  mandibles),  the  anterior  with  a  single  and 
the  two  following  ones  with  a  double  series  of  joints  or  branchiie. 
The  unpaired  eye,  labrum,  and  mouth  already  occupy  their 
permanent  positions.  The  posterior  portion,  which  is  usually 
short  and  destitute  of  limbs,  bears  two  terminal  setae,  between 
which  the  anus  is  situated.  The  form  in  this  Nauplius  brood  is 
extremely  various ;  it  is  sometimes  compressed  laterally,  some- 
times flat,  sometimes  elongated,  sometimes  oval,  sometimes 
round  or  even  broader  than  long,  and  so  forth.  The  changes 
which  the  first  larval  stages  undergo  during  the  progress  of 
growth  consist  essentially  in  an  extension  of  the  body  and  the 
sprouting  forth  of  new  limbs.  The  fourth  stage  already  displays 
a  fourth  pair  of  extremities,  the  future  maxillae.  Then  follow  "at 
once  three  new  pairs  of  limbs  (the  maxillipedes  and  the  two  an- 
terior pahs  of  natatory  feet.  The  larva  still  continues  like  a 
Nauplius,  as  the  three  anterior  pairs  represent  rowing  feet;  at 
the  next  moult  it  is  converted  into  the  youngest  Cyclops-like 
state,  when  it  resembles  the  adult  animal  in  the  structure  of  the 
antennae  and  buccal  organs,  although  the  number  of  limbs  and 
body  segments  is  still  much  less,  for  only  the  rudiments  of  the 
third  and  fourth  pairs  of  natatory  feet  have  made  their  appear- 
ance in  the  form  of  cushions  fringed  with  setae,  and  the  body 
consists  of  the  oval  cephalothorax,  the  second,  third  and  fourth 
thoracic  segments,  and  an  elongated  terminal  joint.  In  the 
Cyclopida  the  posterior  antennas  have  lost  their  secondary  branch, 
and  the  mandibles  have  completely  thrown  off  the  previously 
existing  natatory  feet,  whilst  in  other  families  those  appendages 
are  present,  more  or  less  altered.  Beyond  this  stage  of  free 
development  many  forms  of  the  parasitic  Copepoda,  such  as  Ler- 
nanthropus  and  Chondracanthus,  do  not  pass,  as  they  do  not 
acquire  the  third  and  fourth  pahs  of  limbs,  nor  does  a  separation 
of  the  fifth  thoracic  segment  from  the  abdomen  take  place; 
others  (Achtheres)  even  fall  to  a  lower  grade  by  the  subsequent 
loss  of  the  two  pahs  of  natatory  feet.    But  all  free  Copepoda,  and 
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most  of  the  parasitic  Crustacea,  pass  through  a  longer  or  shorter 
series  of  stages  of  development,  in  which  the  limbs  acquire  a 
higher  degree  of  division  into  joints  in  continuous  sequence,  the 
posterior  pairs  of  feet  are  developed,  and  the  last  thoracic  seg- 
ment and  the  different  abdominal  segments  are  successively 
separated  from  the  common  terminal  portion."  (1.  c.  p.  85.)  In 
the  Cirripedia  and  Suctoria  the  embryos  commence  free  life  in 
the  Nauplius  form,  but  differ  from  the  corresponding  stage  in 
the  prawns  and  copepods  in  that  they  have  a  dorsal  shield,  and 
that  certain  peculiar  filaments,  termed  olfactory  filaments, 
spring  directly  from  the  principal  ganglion,  and  not  from  the 
anterior  antennae.  While,  however,  the  young  of  Suctoria  and 
Cirripedia  agree  in  some  essential  points,  they  differ  in  others. 
The  Suctorian  larva  has  an  abdomen  which  terminates  in  two 
short  points,  while  in  the  Cirripedian  larva  the  same  part  is 
continued  as  a  long  furcate  tail.  The  young  Cirripede  possesses 
a  mouth,  stomach,  intestine,  anus,  and  two  posterior  pairs  of 
limbs,  provided  with  teeth,  setae,  and  hooks,  which  are  used  for 
securing  the  food ;  but  the  young  Suctorian  has  none  of  these. 
The  astomatous  Suctorian,  not  being  adapted  for  a  long  con- 
tinuance in  tins  state,  soon  passes  into  a  second  stage,  to  which 
Darwin  has  given  the  name  '  pupae.'  These  have  a  folded  cara- 
pace and  the  general  appearance  of  a  Gypris.  The  Nauplius  of 
the  Cirripedia  has  a  longer  existence  as  such,  and  undergoes 
several  moults  before  it  assumes  the  Cypris  form.  In  this  state 
the  two  orders  more  resemble  each  other  than  in  the  previous 
state,  but  the  Cirripedes  are  distinguished  by  having  a  pair  of 
compound  eyes,  which  are  not  present  in  the  Suctorians.  The 
Cypris  forms  of  both  orders  attach  themselves  to  foreign  bodies 
by  means  of  their  adherent  feet;  those  of  the  Cirri jiedes  select 
hard  materials,  such  as  rocks,  shells,  the  carapace  of  turtles, 
wood,  &c,  while  those  of  Suctoria  select  soft  bodies,  such  as  the 
abdomens  of  various  Crustacea.  The  Cirripedes  form  a  peculiar 
testaceous  covering,  and  their  feet  are  modified  into  vibratile 
organs  which  drive  currents  of  water  through  the  mouth.  The 
Suctoria  remain  without  a  mouth,  lose  all  their  limbs,  and 
develope  from  their  point  of  attachment  a  complicated  tubular 
system  which  is  rooted  in  the  substance  of  their  hosts,  and 
through  which  they  pump  up  the  animal  fluids  from  which  they 
derive  their  support.  In  some  species  of  Suctoria  the  individual 
leaves  the  egg  in  the  pupa  or  Cypris  form,  without  passing 
through  the  Nauplius  stage. 

Such  is  a  summary  of  the  curious  developmental  changes  in 
this  class  of  beings.  Why  should  the  young  differ  from  the 
adults  ?  why  should  there  be  a  general  resemblance  between  the 
very  young  individuals  of  the  same  age  belonging  to  the  same 
order?  and  yet  why  should  a  few  species  differ  from  their 
nearest  allies  in  mode  of  development  1  These,  and  a  hundred 
other  questions  might  be  asked — but  can  we  lind  the  space 
in  which  to  answer  them  ?  Some  are  answered  in  F.  Midler's 
book  which  we  have  already  quoted,  and  to  it  we  would  refer 
the  reader.  The  above-mentioned  author  discusses  how  far 
the  facts  support  the  received  views  as  to  the  value  of  the 
characters  of  the  transition  states  for  purposes  of  classifica- 
tion, the  Darwinian  theory,  and  the  idea  that  the  changes  of 
form  in  the  individual  exemplify  the  changes  of  form  which 
the  order  or  class  has  slowly  undergone  during  the  distant  eras 
of  the  past.  According  to  some  authorities  the  individuals  of  a 
class  commence  with  being  absolutely  identical,  as  in  the  egg 
stage.  They  then  travel  together  in  unison  for  a  certain  period, 
when  some  diverge  and  follow  a  different  course  of  development ; 
further  changes  ensue,  and  other  divergencies  follow,  so  that  a 
greater  and  greater  amount  of  differentiation  takes  place.  On 
this  view  it  is  stated  that  the  more  nearly  allied  two  species  are 
for  so  much  the  longer  period  do  they  continue  to  be  undistin- 
guishable.  And  it  is  further  stated  that  the  importance  of  the 
parts  is  regulated  by  the  order  in  which  they  are  developed. 
F.  Miiller  entirely  dissents  from  all  this.  His  view,  stated  as 
briefly  as  possible,  seems  to  be  that  while  the  species  belonging 
to  the  same  natural  group  resemble  each  other  in  their  mode  of 
development,  yet  that  they  present  variations  at  every  stage  of 
their  development.  These  variations  have  been  induced  upon 
the  same  principles  as  have  brought  about  variation  in  the  adult 
forms.  The  larval  changes,  then,  represent  two  sets  of  varia- 
tions, which  we  will  designate,  for  convenience,  as  primary  and 
secondary.  The  primary  set  represent  the  hereditary  transmis- 
sion of  the  changes  which  have  taken  place  in  adult  i'orms  ;  the 
secondary  those  which  have  been  acquired  by  the  larva)  while  in 
the  larval  condition,  and  which  are  also  passed  on  from  genera- 
tion to  generation  in  an  unaltered  or  modified  form.  We  have 
no  room  for  examples,  but  one  must  suffice.    The  Cirripedia  and 
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Suctoria  leave  the  egg  in  the  Nauplius  form.  The  Nauplii  pre- 
sent considerable  differences  amongst  themselves,  but  these  are 
lessened,  not  increased,  when  they  change  from  Nauplii  into  the 
Cypris  form.  On  exchanging  the  last  state  for  the  mature  condi- 
tion, they  again  follow  widely  different  courses  of  development. 
He  conceives  that  the  Nauplii  have  undergone  more  variation 
than  the  Cypris  form,  and  hence  he  would  probably  admit  that 
some  of  the  characters  of  the  Nauplii  are  of  more  recent  origin 
than  the  first  appearance  of  the  mature  form  as  at  present  known. 
It  might  be  inferred  that  the  Nauplii  of,  say,  palaeozoic  times,  if 
they  were  known,  differed  from  those  of  the  present  day  by 
characters  which  in  a  classificatory  scheme  would  have  a  specific, 
generic,  or  even  ordinal  value.  Dr.  Miiller  devotes  several 
chapters  to  a  cpnsideration  of  the  evolution  of  crustaceans  from 
a  Darwinian  point  of  view,  and  in  order  to  show  the  general 
tenor  of  his  ideas,  we  quote  the  following  passage  : — "  It  would 
be  easy  to  weave  together  the  separate  threads  furnished  by  the 
young  forms  of  the  various  Crustacea  into  a  general 'picture  of 
the  primitive  history  of  this  class.  Such  a  picture,  drawn  with 
a  little  skill  and  finished  in  lively  colours,  would  certainly  be 
more  attractive  than  the  dry  discussions  which  I  have  tacked  on 
to  the  developmental  history  of  these  animals.  But  the  mode  of 
weaving  hi  the  loose  threads  would  still  in  many  cases  be  arbi- 
trary, and  to  be  effected  with  equal  justice  in  various  ways;  and 
many  gaps  would  still  have  to  be  filled  up  by  means  of  more  or 
less  bold  assumptions.  Those  who  have  not  wandered  much  in 
this  region  of  research  would  then  readily  believe  that  they  were 
standing  upon  firm  ground  where  mere  fancy  had  thrown  an 
airy  bridge  ;  those  acquainted  with  the  subject,  on  the  other 
hand,  would  soon  find  out  these  weak  points  in  the  structure, 
but  would  then  be  easily  led  to  regard  even  what  was  founded 
upon  well-considered  facts  as  merely  floating  in  the  air.  To 
obviate  these  conceptions  of  its  true  contents  from  either  side,  it 
would  be  necessary  to  accompany  such  a  picture  throughout 
with  lengthy  dry  explanations.  This  has  deterred  me  from 
further  filling  in  the  outline  which  I  had  already  sketched.  I 
will  only  give  as  an  example  the  probable  history  of  the  produc- 
tion of  a  single  group  of  Crustacea,  and  indeed  of  the  most 
abnormal  of  all,  the  Ehizocephala  (embracing  most  of  the  para- 
sitic forms,  such  as  Calicjus,  Lcrncea,  &c),  which  in  the  sexually 
mature  form  dill'er  so  enormously  even  from  their  nearest  allies, 
Cirripedia,  and  from  their  peculiar  mode  of  nourishment  stand 
quite  alone  in  the  entire  animal  kingdom.  I  must  preface  this 
with  a  few  words  upon  the  homology  of  the  roots  of  the  Ehizo- 
cephala,  i.e.,  the  tubules  which  penetrate  from  its  point  of 
adhesion  into  the  body  of  the  host,  ramify  amongst  the  viscera 
of  the  latter,  and  terminate  in  ccecal  branchlets.  In  the  pupae  of 
the  Ehizocephala  the  foremost  limbs  (prehensile  antennae)  bear, 
on  each  of  the  two  terminal  joints,  a  tongue-like,  thin-skinned 
appendage,  in  which  we  may  generally  observe  a  few  small 
strongly  refractive  granules,  like  those  seen  in  the  roots  of  the 
adult  animals.  I  have  therefore  supposed  these  appendages  to 
be  the  rudiments  of  the  future  roots.  A  perfectly  similar  appen- 
dage, '  a  most  delicate  tube  or  ribbon,'  was  found  by  Darwin  in 
free  swimming  pupae  of  Lepas  australis  on  the  last  joints  of  the 
prehensile  antenna).  From  the  perfect  accordance  in  their 
entire  structure  shown  by  the  pupae  of  the  Ehizocephala  and 
Cirripedia,  there  can  be  no  doubt  that  the  appendages  of  Saccu- 
lina  and  Lepas  which  are  so  like  each  other  and  spring  from  the 
same  spot,  are  homologous  structures.  Now  in  these  species  of 
Lepas,  in  JJichelaspis  Warwichii  and  in  Scalpellum  Peronii,  Darwin 
saw,  on  tearing  recently  affixed  animals  from  their  point  of  sup- 
port, that  a  long  narrow  band  issued  from  the  same  point  of  the 
antennae  ;  its  end  was  torn  away,  and  in  Dichelaspis,  judging  from 
its  ragged  appearance,  it  had  attached  itself  firmly  to  the  sup- 
port. From  this  it  follows  that  this  appendage  in  Lepas  australis 
can  hardly  be  anything  but  a  young  cement  duct.  If,  therefore, 
the  supposition  that  the  appendages  on  the  antennae  of  the  pupao 
of  Ehizocephala  are  young  roots  be  correct,  the  roots  ot  the 
Ehizocephala  are  homologous  with  the  cement  ducts  of  the  Cirri- 
pedia. And  this,  strange  as  it  may  seem  at  first  sight,  seems  to 
me  scarcely  doubtful.  It  is  true  that  the  act  of  adhesion  of  the 
Ehizocephala  has  never  been  observed,  but  it  is  more  than  pro- 
bable that  they  attach  themselves,  just  like  the  Cirripedia,  by 
means  of  the  antennae,  and  that,  therefore,  the  points  of  attach- 
ment in  the  two  groups  indicate  homologous  parts  of  the  body. 
From  the  point  of  attachment  in  the  Ehizocephala  the  roots 
penetrate  into  the  body  of  the  host,  whilst  in  the  Cirripedia  the 
cement  ducts  issue  from  the  same  point.  The  roots  are  blind 
tubes,  ramified  in  different  ways  in  different  species.  _  The 
cement  ducts  in  the  basis  of  the  Balanidcc  likewise  constitute  a 
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generally  remarkably  complicated  system  of  ramified  tubes,  with 
regard  to  the  mode  of  termination  of  which  nothing  certain  has 
yet  been  made  out.  Individual  coccal  branches  are  not  unfre- 
quently  seen  even  in  the  vicinity  of  the  carina ;  and,  at  least  in 
some  species,  in  which  the  cement  ducts  divide  into  extremely 
numerous  and  line  branchlets,  forming  a  network  which  gradually 
becomes  denser  towards  the  circumference  of  the  basis,  these 
seem  nowhere  to  possess  an  orifice. 

"  Now  as  to  the  question :  How  were  Cirripedia  converted  by 
natural  selection  into  Rhizocephala  ?  A  considerable  number  of 
existing  Cirripedia  settle  exclusively  or  chiefly  upon  living 
animals ;  on  sponges,  corals,  niollusks,  cetaceans,  turtles,  sea- 
snakes,  sharks,  crustaceans,  sea-urchins,  and  even  on  acalephs. 
Dichelaspis  Darwinii  was  found  by  Filippi  in  the  branchial 
cavity  of  Palinurus  vulgaris,  and  I  have  met  with  another 
species  of  the  same  genus  in  the  branchial  cavity  of  Lupea 
diacantha.  The  same  thing  may  have  taken  place  in  primitive 
times.  The  supposition  that  certain  cirripedes  might  once  upon 
a  time  have  selected  the  soft  ventral  surface  of  a  crab,  Purccllana 
or  Pagurus,  for  its  dwelling-place,  has  certainly  nothing  impro- 
bable about  it.  If,  then,  the  cement  ducts  of  such  a  cirripede, 
instead  of  merely  spreading  on  the  surface,  pierced  or  pushed 
before  them  the  soft  ventral  skin  and  penetrated  to  the  interior 
"of  the  host,  this  must  have  been  beneficial  to  the  animal,  be- 
cause it  would  be  thereby  more  securely  attached  and  protected 
from  being  thrown  off  during  the  moulting  of  its  host.  Varia- 
tions in  this  direction  were  preserved  as  advantageous.  But  as 
soon  as  the  cement  ducts  penetrated  into  the  body  cavity  of  the 
host,  and  were  bathed  by  its  fluids,  an  endosmotic  interchange 
must  necessarily  have  been  set  up  between  the  materials  dis- 
solved in  these  fluids  and  in  the  contents  of  the  cement  ducts, 
and  this  interchange  could  not  be  without  influence  upon  the 
nourishment  of  the  parasite.  The  new  source  of  nourishment 
opened  up  in  this  manner  was,  as  constantly  flowing,  more 
certain  than  that  olfered  by  the  nourishment  accidentally 
whirled  into  the  mouth  of  the  sedentary  animals.  The  indi- 
viduals favoured  in  the  development  of  the  cement  ducts,  now 
converted  into  nutriferous  ducts,  had  more  than  others  the  pros- 
pect of  abundant  food,  of  vigorous  growth,  and  of  producing  a 
numerous  progeny.  With  the  further  development,  assisted  by 
natural  selection,  of  the  roots  embracing  the  intestine  of  the  host 
and  spreading  among  its  hepatic  tubes,  the  introduction  of 
nourishment  through  the  mouth  and  all  the  parts  implicated  in 
it,  such  as  the  whirling  cirri,  the  buccal  organs,  and  the  intes- 
tine, gradually  lost  their  importance,  became  absorbed  by  disuse, 
and  finally  disappeared  without  leaving  a  trace  of  their  exist- 
ence. Protected  by  the  abdomen  of  the  crab,  or  by  the  shell 
inhabited  by  the  Pagurus,  the  parasite  also  no  longer  required 
the  calcareous  test,  in  which,  no  doubt,  the  first  cirripedes 
settling  upon  these  decapods  rejoiced.  This  protective  covering 
having  become  superfluous  also  disappeared,  and  there  remained 
at  last  only  a  soft  sack  filled  with  eggs,  without  limbs,  without 
mouth  or  alimentary  canal,  and  nourished,  like  a  plant,  by 
means  of  roots  which  it  pushed  into  the  body  of  its  host.  The 
Cirripede  had  become  a  Rhizocephalon.  If  it  be  desired  to  form 
a  notion  of  what  our  parasite  may  have  looked  like  when  halfway 
in  its  progress  from  the  one  form  to  the  other,  we  may  consult  the 
figures  given  by  Darwin  {Lepadidcc,  pi,  iv.,  figs.  1 — 7)  of  Ane- 
lasma  squalicola.  This  Lepadide,  which  lives  upon  sharks  in  the 
North  Sea,  seems,  in  fact,  to  be  in  the  best  way  to  lose  its  cirri 
and  buccal  organs  in  the  same  manner.  The  widely-cleft  shell- 
less  test  is  supported  upon  a  thick  peduncle,  wlrich  is  immersed 
in  the  skin  of  the  shark.  The  surface  of  the  peduncle  is  beset 
with  much  ramified  hollow  filaments,  which  'penetrate  the 
shark's  flesh  like  roots '  (Darwin).  Darwin  looked  in  vain  for 
cement  glands  and  cement.  It  seems  to  me  hardly  doubtful 
that  the  ramified  hollow  filaments  arc  themselves  nothing  but 
the  cement  ducts  converted  into  nutritive  roots,  and  that  it  is 
just  in  consequence  of  the  development  of  this  new  source  of 
nourishment  that  the  cirri  and  buccal  organs  were  in  the  highest 
degree  absorbed.  All  the  parts  of  the  mouth  are  extremely 
minute;  the  palpi  and  exterior  maxillco  have  almost  disap- 
peared ;  the  cirri  are  thick,  inarticulate,  and  destitute  of  bristles ; 
and  the  muscles  Loth  of  the  mouth  and  cirri  are  without  trans- 
verse striation.  Darwin  found  the  stomach  perfectly  empty  in 
the  animal  examined  by  him.  Having  reached  the  Nauplius, 
the  extreme  outpost  of  the  class,  retiring  furthest  into  the  gray 
mist  of  primitive  time,  we  naturally  look  round  us  to  see 
whether  ways  may  not  be  descried  towards  other  bordering 
regions.  By  the  structure  of  the  abdomen  in  Nauplius  we 
might  be  reminded,  like  Oscar  Schmidt,  of  the  moveable  caudal 


fork  of  the  Rotatoria,  which  we  may  regard  as  near  allies  of  the 
Crustacea,  or  at  any  rate  of  the  Arlhropoda.  But  I  can  see 
nothing  certain.  Even  towards  the  nearer  provinces  of  the 
Myriopoda  and  Arachnida  I  can  find  no  bridge.  For  the  Insecta 
alone  the  development  of  the  Malacostraca  may  perhaps  present 
a  point  of  union.  Like  many  Zoew,  the  Insecta  possess  three 
pairs  of  limbs  serving  for  the  reception  of  nourishment,  and 
three  pairs  serving  for  locomotion ;  like  the  Zoece  they  have  an 
abdomen  without  appendages ;  as  in  all  Zo'ias  the  mandibles  in 
insects  are  destitute  of  palpi.  Certainly  but  little  in  common 
compared  with  the  much  which  distinguishes  these  two  animal 
forms.  Nevertheless  the  supposition  that  the  Insecta  had  for 
their  common  ancestor  a  Zoiia  which  raised  itself  into  a  life  on 
land,  may  be  recommended  for  further  examination.  Much  in 
what  has  been  adduced  above  may  be  erroneous ;  many  an  inter- 
pretation may  have  failed,  and  many  a  fact  may  not  have  been 
placed  in  its  proper  light.  But  in  one  thing  I  hope  I  have 
succeeded — in  convincing  unprejudiced  readers  that  Darwin's 
theory  furnishes  the  key  of  intelligibility  for  the  developmental 
history  of  the  Crustacea,  as  for  so  many  other  facts  inexplicable 
without  it.  The  deficiencies  of  this  attempt,  therefore,  must  not 
be  laid  to  the  charge  of  the  plan  drawn  out  by  the  sure  hand  of 
the  Master,  but  solely  to  the  clumsiness  of  the  workman  who  did 
not  know  how  to  find  the  proper  place  for  every  portion  of  his 
materials."  (Williamson,  Quarterly  Journal  of  Microscopical 
Science,  yin.,  p.  35;  Salter,  Journal  of  the  Linnean  Society,  iv., 
p.  30 ;  Brandt,  Bulletin  de  I'Acad.  Sci.  St.  Petersburg,  viii.,  col. 
416;  Miiller,  Facts  for  Darwin,  translated  by  W.  S.  Dallas; 
Record  of  Zoological  Literature,  vols.  i. — iv.) 

CTENOPHORA.  The  information  respecting  this  group  of 
organisms  contained  in  E.  C.  will  be  found  under  the  headings 
AcalephjE,  Beroe,  Calyjima,  and  Callianira.  Its  rank  in  the 
animal  world  has  been  variously  estimated,  but  most  of  the  best 
authorities  now  agree  that  it  is  an  order  in  the  class  Actinozoa, 
and  that  it  should  be  placed  at  the  head  of  this  class.  Professor 
Clark  objects  to  this  view,  and  maintains  that  Ctenophora  should 
be  regarded  as  a  class  intermediate  between  the  Hydrozoa  and 
the  Eeliinodermata.  In  some  points  the  group  has  considerable 
structural  resemblance  to  the  Hydrozoa  and  Actinozoa,  while  in 
others,  which  appear  to  be  of  high  classificatory  value,  since  they 
occur  in  every  species,  it  approaches  the  Echinodermata,  and  at 
the  same  time  differs  markedly  from  the  other  classes  men- 
tioned. Macdonald  considers  that  the  order  forms  an  inter- 
mediate link  between  the  Actinozoa  and  Polyzoa.  These  diffe- 
rential points  would  induce  us,  individually,  to  pause  before 
endeavouring  to  make  all  parts  of  the  organism  conform  to  the 
Actinozoa  type  of  structure,  since  mistakes  may  arise  from 
regarding  these  objects  from  a  preconceived  point  of  view  when 
we  are  insufficiently  acquainted  with  their  structure  and  life 
history.  In  order  to  bring  out  the  general  features  of  the 
Ctenophora,  we  propose  to  mainly  confine  our  attention  to  one 
species.  This  is  the  Pleurobrachia  rhododactyla  of  the  American 
shores  of  the  North  Atlantic,  which  appears  to  represent  in 
that  area  the  common  Pleurobrachia  pileus  of  the  European 
shores.  The  synonymy  of  those  species  is  so  confusing  that  we 
will  not  attempt  to  point  out  its  intricacies,  but  will  simply 
say  that  both  have  been  named  Cydippe  pileus;  and  that  the 
figure  described  under  this  name  in  E.  C.  vol.  i.  col.  34,  appa- 
rently belongs  to  the  European  species. 

The  general  appearance  of  the  species  under  notice  may  be 
gathered  from  the  following  observations  by  Professor  Agassiz  : 
— "  There  can  be  scarcely  anything  more  beautiful  to  behold 
than  such  a  living  transparent  sphere  sailing  through  the  water, 
coursing  one  way  or  another,  now  slowly  revolving  upon  itself, 
then  resuming  a  straight  course,  or  retrograding,  advancing  or 
moving  sideways  in  all  directions  with  equal  precision  and 
rapidity,  then  stopping  to  pause,  and  remaining  for  a  time 
almost  immovable,  a  slight  waving  of  some  of  its  vibrating 
organs  easily  counterbalancing  the  difference  of  its  specific 
gravity  and  that  of  the  water  hi  which  it  lives.  So  Pleurobrachia 
may  appear  at  times,  and  so  does  it  also  appear  when  moving 
in  a  state  of  contraction.  But  generally  when  active,  it  hangs 
out  a  pair  of  most  remarkable  appendages,  the  structure  and 
length  and  contractility  of  which  are  equally  surprising,  and 
exceed  in  wonderful  adaptation  all  I  have  ever  known  among 
animal  structures.  Two  apparently  simple,  irregular  and  un- 
equal threads  hang  out  from  opposite  sides  of  the  sphere.  Pre- 
sently these  appendages  may  elongate,  and  equal  in  length 
the  diameter  of  the  sphere,  or  surpass  it,  and  increase  to  two, 
three,  five,  ten,  and  twenty  times  the  diameter  of  the  body,  and 
more  and  more,  so  much  so  that  it  would  seem  as  if  these 


335 


CTENOPHORA. 


CTENOPHORA. 


33G 


threads  had  the  power  of  endless  extension  and  development. 
But  as  they  lengthen  they  appear  more  complicated ;  from  one 
of  their  sides  other  delicate  threads  shoot  out  like  fingers,  forming 
a  row  of  beards  like  those  of  the  most  elegant  ostrich  feathers, 
and  each  of  these  threads  itself  elongates  till  it  equals  in  length 
the  diameter  of  the  whole  body,  and  bends  in  the  most  graceful 
curves.  These  two  long  streamers,  stretching  out  in  straight  or 
undulating  lines,  sometimes  parallel,  then  diverging  or  variously 
curving,  follow  the  motions  of  the  main  sphere,  being  carried  on 
with  it  in  all  its  movements,  which  are  no  doubt  influenced  by 
them  to  a  considerable  extent.  Upon  considering  this  wonderful 
being,  one  is  at  a  loss  which  most  to  admire,  the  elegance  and 
complication  of  that  structure,  or  the  delicacy  of  the  colours  and 
hues,  which,  with  the  freshness  of  the  morning  clew  upon  the  rose, 
shine  from  its  whole  surface.  Like  a  planet  round  its  sun,  or, 
more  exactly,  like  the  comet  with  its  magic  tail,  our  little  animal 
moves  in  its  element  as  those  larger  bodies  revolve  in  space,  but 
unlike  them  and  to  our  admiration,  it  moves  freely  in  all  direc- 
tions ;  and  nothing  can  be  more  attractive  than  to  watch  such  a 
little  living  comet  as  it  darts  with  its  tail  in  undetermined  ways, 
and  revolves  upon  itself,  unfolding  and  bending  its  appendages 
with  equal  ease  and  elegance,  at  times  allowing  them  to  float  for 
their  whole  length,  at  times  shortening  them  in  quick  contrac- 
tions and  causing  them  to  disappear  suddenly,  then  dropping 
them,  as  it  were,  from  its  surface,  so  that  they  seem  to  fall 
entirely  away,  till,  lengthened  to  the  utmost,  they  again  follow 
in  the  direction  of  the  body  to  which  they  arc  attached,  and  with 
which  the  connection  that  regulates  their  movements  seems  as 
mysterious  as  the  changes  are  extraordinary  and  unexpected. 
For  hours  and  hours  I  have  sat  before  them  and  watched  their 
movements,  and  have  never  been  tired  of  admiring  their  graceful 
undulations.  And  though  I  have  found  contractile  fibres  in 
these  thin  threads,  showing  that  these  movements  are  of  a 
muscular  nature,  it  is  still  a  unique  fact  in  the  organisation  of 
annual  bodies  that  parts  may  be  elongated  and  contracted  to 
such  extraordinary  and  extensive  limits  by  means  of  muscular 
action.  And  what  is  so  surprising  is  not  so  much  the  sudden 
and  powerful  contraction  which  brings  within  the  compact  limits 
of  a  pin's  head  the  whole  mass  of  these  tentacles  that  a  moment 
before  were  floating  so  elegantly  through  such  a  great  extent  in 
the  water,  as  the  relaxation,  which  takes  place  in  an  absolutely 
passive  manner ;  for,  when  watching  them,  Ave  are  suddenly 
struck  with  astonishment  on  finding  that  the  tentacle  which  Ave 
expected  to  see  drop  to  the  bottom  of  the  jar  is  still  in  organic 
connection  with  the  body  from  which  it  hangs.  At  one  moment 
the  threads,  when  contracted,  seem  nodose:  next,  when  more 
elongated,  these  knots  are  stretched  into  the  appearance  of  a 
spiral ;  next,  the  spiral,  elongating,  assumes  the  appearance  of  a 
straight  or  waving  line.  But  it  is  especially  in  the  successive 
appearances  of  the  lateral  fringes  arising  from  the  main  thread 
that  the  most  extraordinary  diversity  is  displayed.  Not  only 
are  they  stretched  under  all  possible  angles  from  the  main  stem, 
at  times  seeming  perpendicular  to  it,  or  bent  more  or  less 
in  the  same  direction,  and  again  as  if  combed  into  one 
mass  ;  but  a  moment  afterwards  every  thread  seems  to  be 
curled  or  waving,  the  main  thread  being  straight  or  undulating  ; 
then  the  shorter  threads  will  be  stretched  straight  for  some  dis- 
tance, and  then  suddenly  bent  at  various  angles  upon  themselves, 
and  perhaps  repeat  such  zig-zags  several  times,  or  they  may  be 
stretched  in  one  direction  and  bent  at  various  angles  in  the  plane 
of  another  direction  ;  then  they  may  be  coiled  up  from  the  tip, 
and  remain  hanging  like  pearls  suspended  by  a  delicate  thread 
to  the  main  stem,  or  like  broken  rods  which  lie  bent  in  an  acute 
angle  upon  themselves  with  as  stiff  an  appearance  as  if  the  whole 
was  made  up  of  wires  ;  and,  to  complete  the  wonder,  a  part  of 
the  length  of  the  main  thread  will  assume  one  appearance,  and 
another  part  another,  and  pass  from  one  to  the  other  in  the 
quickest  possible  succession  ;  so  that  I  can  truly  say  I  have  not 
known  in  the  animal  kingdom  an  organism  exhibiting  more 
sudden  changes  and  presenting  more  diversified  and  beautiful 
images,  the  action  meanwhile  being  produced  in  such  a  way 
as  hardly  to  be  understood.  For,  when  expanded,  these  threads 
resemble  rather  a  delicate  fabric  spun  with  the  finest  spider's 
thread,  at  times  brought  close  together,  combed  in  one  direction 
without  entangling,  next  stretched  apart,  and  preserving  in  this 
evolution  the  most  perfect  parallelism  among  themselves,  and  at 
no  time  and  under  no  circumstance  confusing  the  fringes  of  the 
two  threads  :  they  may  cross  each  other,  they  maybe  apparently 
entangled  throughout  their  length,  but  let  the  animal  suddenly 
contract  and  all  these  innumerable  interwoven  fringes  unfold, 
contract,  and  disappear,  reduced  as  it  were  to  one  little  drop  of 


most  elastic  india-rubber.  Week  after  week  I  have  preserved 
these  animals  alive,  and  have  never  been  tired  of  comparing 
again  and  again  their  changes  in  these  thousandfold  developments 
of  their  appendages.  I  have  called  together  those  who  felt  the 
slightest  curiosity  for  such  objects  to  witness  these  phenomena, 
and  have  found  them  all  interested  to  the  utmost,  and  if  I  have 
anything  to  regret,  it  is  not  the  time  lost  in  this  contemplation  ; 
for  the  more  I  became  familiar  with  the  sight,  the  more  was  I 
impressed  with  its  beauty,  as  I  could  contrast  with  the  new 
forms  presenting  themselves  before  my  eyes  those  different  states 
with  which  I  had  been  familiar  before  ;  but  the  circumstance 
that  the  time  was  too  short  to  trace  such  a  connection  between 
all  the  microscopic  details  of  their  structure  and  their  functions, 
as  would  fully  explain  the  latter  ;  although  I  am  aware  that  I 
have  noticed  many  particulars  which  had  not  been  observed 
before." 

This  lovely  object,  tinted  with  the  most  delicate  hues,  and 
so  diaphanous  that  the  minute  structural  details  can  hardly 
be  discriminated,  is  not  strictly  spherical,  nor  do  all  its  outlines 
follow  the  same  curvature.  At  one  part  there  are  two  slight 
linear  protuberances  which  mark  the  position  of  the  mouth  ; 
and  at  the  opposite  extremity  there  is  a  slight  depression  ;  the 
line  joining  these  two  parts  represents  the  medial,  vertical,  or 
actinal  axis  of  the  animal.  The  end  where  the  mouth  is  placed 
may  be  termed  the  oral  extremity,  and  the  opposite  the  aboral 
extremity.  Agassiz  uses  the  terms  actinal  and  abactinal  to  denote 
these  parts.  The  direction  of  the  oral  fissure  is  believed  to  be 
always  homologically  the  same,  and  the  plane  which  coincides 
with  it  is  uniformly  termed  the  cceliac,  or  fore  and  aft  diameter, 
since  it  indicates  the  antero-posterior  line  of  the  body.  In 
many  Actinozoa  the  two  ends  of  the  oral  fissure  are  somewhat 
different,  so  that  we  can  distinguish  which  is  front  and  which 
is  back ;  but  in  Pleurobrachia  they  are  undistinguishable.  The 
plane  here  referred  to  divides  the  body  into  two  lateral 
halves,  which  are  precisely  identical.  The  plane  at  right  angles 
to  the  cceliac  may  be  termed  the  diacaliac  diameter;  it  may  be 
readily  distinguished  from  its  position  relatively  to  the  mouth, 
and  from  its  coinciding  with  the  line  of  the  tentacles,  from 
which  circumstance  it  has  sometimes  been  called  the  tentacular 
diameter.  It  is  necessary  to  bear  in  mind  the  relations  of  these 
parts  one  to  the  other,  as  without  a  fixed  position,  it  is  almost 
impossible  to  accurately  compare  these  organisms  one  with  the 
other  ;  for  in  some  the  oral  extremity  is  habitually  directed 
upwards,  as  in  Pleurobrachia;  in  others  downwards,  as  vaBolina; 
while  in  yet  others  it  is  more  or  less  horizontally  directed,  and 
situated  at  the  forward  end  when  in  motion,  as  in  Idyia.  The 
descriptions  of  the  position  of  the  organs  have  mainly  had 
reference  to  the  usual  position  of  the  animals,  so  that  they  have 
been  as  often  in  harmony  with  as  in  contradiction  to  the  real 
homological  relation  of  the  parts. 

In  Pleurobrachia  the  body  is  slightly  elongated  in  the  direction 
of  the  actinal  axis,  and  the  coeliac  diameter  is  somewhat  longer 
than  the  diacreliac;  in  other  words,  it  is  compressed  laterally. 
The  surface  of  the  body  bears  eight  rows  of  locomotive  flappers 
or  ctenophores,  so  called  from  their  comb-like  arrangement. 
These  rows  run  in  the  actinal  direction;  but  they  do'not  extend  to 
either  pole  of  the  sphere.  At  one  pole  is  the  mouth  with  a  sur- 
rounding area;  and  at  the  opposite  pole  is  another  elliptical 
area  free  from  ctenophores,  in  the  centre  of  which  is  a  minute 
spherule,  the  nature  of  which  is  uncertain.  The  rows  are 
not  equidistant,  but  are  arranged  in  pairs,  two  pairs  being 
grouped  together  on  each  side  of  the  mouth,  and  presenting  a 
good  illustration  of  that  remarkable  combination  of  bilateral ity 
and  radiation  which  is  so  frequently  met  with  in  this  order. 
Such  is  the  usual  form  assumed  by  this  species,  but  it  must  not 
be  supposed  that  it  is  stereotyped  and  unalterable.  On  the 
contrary,  every  part  is  capable  of  extension  and  dilation  ;  the 
mouth  sometimes  becomes  oval  or  circular  ;  the  body  is  some- 
times elongated  and  almost  cylindrical.  This  variation  of  form 
is  similar  to  what  may  be  seen  in  sea  anemones,  each  species  of 
which  has  a  characteristic  shape,  and  yet,  as  any  sea-side  ob- 
server may  notice,  anemones  will  occasionally  distort  themselves 
in  the  most  extraordinary  fashion. 

"We  will  next  briefly  describe  the  nutrient  system,  com- 
mencing with  the  mouth.  This  aperture  lead3  into  a  cylindrical 
canal,  which  extends  for  rather  more  than  half  the  length  of 
the  actinal  axis,  and  contracts  slightly  at  its  lower  extremity. 
This  may  be  homologous  with  the  digestive  cavity  of  an  actino- 
zoon,  or,  as  seems  to  us  quite  as  probable,  the  polypite  of  some 
of  the  quadripartite  Medusidw.  It  opens  into  a  shorter  but  much 
wider  cavity,  which  is  called  the  'funnel'  from  its  sVape,  due  to 


337 


338 


the  gradual  diminution  of  its  diameter  towards  the  ahoral 
extremity,  but  before  reaching  that  extremity  it  bifurcates,  and 
forms  two  apical  canals,  which  pass  on  either  side  of  the  spherule 
above-mentioned,  or  ctenocyst,  and  terminate  in  two  pores,  known 
as  the  apical,  or  anal,  or  cceliac  pores.  From  the  oral  and  wide 
extremity  of  the  funnel  issue  a  pair  of  canals,  which  trend  up- 
wards parallel  to  the  flat  sides  of  the  digestive  sac,  but  they  ter- 
minate in  blind  ends.  They  are  designated  the  paragastric 
canals.  Lastly,  there  is  a  third  pair  of  canals  which  diverge  from 
the  upper  corners  of  the  funnel  and  proceed,  in  a  more  or  less 
horizontal  direction,  towards  the  pits  in  which  the  tentacles  are 
lodged,  but  before  reaching  them  each  canal  bifurcates,  and  each 
branch  again  divides  into  two,  so  that  ultimately  there  are  eight 
radial  canals.  These  canals  open  into  eight  others  which  follow 
the  direction  of  the  actinal  axis,  and  underlie  the  rows  of  loco- 
motive flappers,  whence  they  are  termed  the  ctenophoral  canals. 
They  terminate  crccally  at  both  extremities.  This  elaborate 
system  of  vessels  answers  to  the  somatic  cavity  of  an  Actinozoon 
or  Hydrozoon,  and  performs  the  same  functions.  The  digestive 
sac  is  adapted  to  the  extraction  of  the  alimentary  portion  of  the 
food,  while  the  nutrient  vessels  are  for  the  distribution  of  the 
nourishing  fluid  to  all  parts  of  the  body.  This  fluid  is  so 
largely  composed  of  water  that  it  may  be  regarded  as  a  weak 
solution  of  animal  matter.  It  is  not  blood,  not  being  of  so  spe- 
cialised a  nature.  Professor  Agassiz  seems  to  consider  it  analogous 
to  chyme,  since  he  terms  the  nutrient  vessels  the  chymiferous 
system.  The  waste  products  are  discharged  through  the  cceliac 
pores,  which  Agassiz  objects  to  being  called  anal  pores,  since 
they  are  immediately  connected  with  the  nutrient  vessels,  and 
not  with  the  digestive  system.  They  perform  the  functions  of 
an  anus,  but  as  they  occur  in  a  different  part  of  the  organism 
they  should  not  be  considered  to  be  homologous  with  that  part. 
The  shape  and  size  of  the  various  passages  are  constantly  altering 
according  to  their  degree  of  distension  or  contraction.  Having 
sketched  the  general  position  of  the  canals,  we  may  briefly 
notice  their  functions.  The  food,  which  chiefly  consists  of  other 
Ctenophorce,  is  taken  in  through  the  widely  distended  mouth, 
and  retained  in  the  digestive  sac  until  reduced  to  a  pulpy  disin- 
tegrated condition.  It  is  then  discharged  along  with  a  large 
quantity  of  water  into  the  funnel,  and  there  kept  in  constant 
rotation  by  means  of  cilia.  It  is  next  forced  into  the  canals  of 
one  side  by  the  muscular  contraction  of  the  opposite  side  of  the 
body.  In  these  canals  the  fluid  is  made  to  follow  an  up-and- 
down  current  by  means  of  cilia  which  line  all  the  passages. 
After  an  interval  the  muscular  fibres  of  the  turgescent  half  of 
the  body  are  violently  contracted,  and  the  fluid  is  forced  into 
the  canals  of  the  opposite  half,  there  to  circulate  for  a  short 
space  of  time.  There  appear  to  be  no  minute  capillary  tubes, 
so  that  probably  the  direct  contact  of  the  fluid  with  the  tissues 
is  effected  by  osmotic  action.  The  tentacular  apparatus  is  very 
complicated,  and  it  is  not  quite  clear  from  the  published  accounts 
in  what  way  the  process  of  extension  and  contraction  is  effected. 
The  base  of  the  tentacle  is  a  large  mass  situated  towards  the 
oral  extremity  of  the  body,  and  connected  with  one  of  the  lon- 
gitudinal canals.  From  this  point  it  extends  through  the  sub- 
stance of  the  body  and  emerges  on  the  aboral  side.  The  ten- 
tacular pit  is  open  to  the  surrounding  water,  but  has  no  com- 
munication with  the  interior  of  the  animal.  The  tentacle  itself 
is  hollow  and  is  connected  with  the  system  of  nutrient  vessels. 
The  shortening  and  lengthening  of  the  tentacles  appear  to  have 
a  close  connection  with  the  movements  of  the  body  from  one 
side  to  the  other,  but,  independent  of  this,  muscular  action  also 
appears  to  play  a  conspicuous  part.  Professor  Agassiz  says, 
"  the  two  tentacles  with  their  elongated  cavity,  and  the  vertical 
tubes  extending  along  the  base  of  the  tentacular  apparatus  con- 
stitute, indeed,  most  complicated  pieces  of  machinery,  in  which 
hydrostatic  power,  elastic  levers,  and  the  contraction  of  the 
motory  cells,  give  rise  to  highly  complicated  combinations  and 
most  diversified  phenomena."  He,  however,  denies  the  exist- 
ence of  muscular  fibres,  although,  on  a  previous  page,  he 
states  he  has  seen  them.  He  seems  to  conceive  that  the 
motor  power  resides  in  certain  cells,  which  form  the  great 
bulk  of  the  body,  and  have  a  special  arrangement,  as  will  be 
noticed  presently.  At  present  we  would  observe  that  what 
Agassiz  believes  are  the  margins  of  the  cells  are,  according 
to  Professor  Clark,  elastic  fibres.  Thus  Clark  remarks : — 
"  At  the  time  the  investigation  of  the  gelatiniferous  mass  of 
Pleurobrachia  rhododactyla,  Ag.,  was  made,  I  had  not  in  my  pos- 
session lenses  of  the  proper  definition  and  working  distance  to 
make  out  the  histological  elements  with  the  requisite  care  that 
such  excessively  transparent  bodies  demand,  and,  therefore, 
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using  inferior  lenses,  I  fell  into  an  error  which  I  am  only  too 
glad  to  correct.  Since  that  time  I  have  obtained  one  of  Tolles* 
half-inch  objectives  with  an  exceedingly  sharp  definition  and  an 
extraordinary  working  distance  ;  so  that  I  have  been  enabled  to 
work  with  perfect  freedom  upon  the  living  animal  and  without 
injuring  its  tissues  in  the  least.  What  formerly  I  mistook  to  be 
the  outlines  of  the  walls  of  enormous  cells  are  in  reality  elastic 
fibres.  The  mistaking  the  fibres  for  the  profile  of  cell  walls  does 
not  affect  the  arrangement  in  the  least,  as  I  formerly  described 
it,  and  which  I  have  since  verified  with  my  new  objectives.  The 
elastic  fibres  assume  various  forms  according  to  the  degree  of 
expansion  or  contraction  of  the  animal ;  sometimes  they  are 
perfectly  straight,  and  at  others  they  are  contracted  either  in  a 
loose  spiral,  or  retracted  into  a  loose  coil.  This  is  most  easily 
observed  in  young  specimens.  In  the  young  of  another  Cteno- 
phoran,  viz.,  Bolina  alata,  Ag.,  about  J^nd  of  an  inch  in  diameter, 
at  which  size  its  proportions,  shape,  the  considerable  depth  of 
the  tentacular  sockets,  and  the  length  of  its  tentacles  render  it 
remarkably  like  a  Pleurobrachia,  the  elastic  fibres  are  very  few, 
but  quite  conspicuous,  and  have  a  peculiar  mode  of  branching. 
Single  fibres  extend  radiatingly  from  the  corners  of  the  stomach  ; 
when  about  half  way  to  the  surface  of  the  body,  each  fibre  forks 
two  or  three  times,  and  then  one  prong  goes  to  each  of  the  two 
nearest  longitudinal  chymiferous  tubes,  and  the  third  one  ex- 
tends to  the  base  of  the  deep  tentacular  socket.  This  is  the 
general  arrangement  at  this  age,  although  occasionally  one  of 
the  prongs  of  the  fork  is  absent  or  only  partially  developed. 
Sometimes  each  prong  forks  again  at  a  narrow  or  wide  angle. 
From  the  tentacular  sockets  fibres  extend  also  to  the  surface 
midway  between  the  mouth  of  the  former  and  the  adjacent  lon- 
gitudinal chymiferous  tube.  So  few  are  all  the  fibres,  however, 
that  with  a  casual  glance  they  might  be  mistaken  for  light, 
unimportant  bodies,  here  and  there,  instead  of  such  methodi- 
cally arranged  bodies."  The  body  is  divided  into  eight  regions 
by  the  ctenophoral  bands,  which  Agassiz  designates  interambu- 
lacral;  while  the  bands  themselves  constitute  the  ambulacral 
regions.  The  former  are  the  widest  and  protrude  slightly  be- 
yond the  latter,  so  that  there  are  eight  broad  ridges,  and  eight 
narrower  depressions.  The  broad  ridges  are  formed  by  a  system 
of  cells  which  trend  across  the  interambulacral  spaces  ;  so  that 
when  they  contract  the  ctenophores  are  brought  closer  together. 
A  set  of  cells  with  a  parallel  trend  surround  the  mouth.  Each 
of  the  rows  of  locomotive  flappers  is  underlain  by  cells  trans- 
versely disposed  ;  and  the  flappers  themselves,  Agassiz  suggests, 
are  thus  external  prolongations  of  the  cells,  and  with  his  views 
respecting  the  nature  of  the  cells,  lie  would  thus  explain  the 
activity  which  seems  to  be  inherent  in  the  flappers.  Thus  he 
states,  "  as  these  cells  are  simple  prolongations  from  the  midst  of 
other  similar  cells,  we  should  take  it  for  granted  that  they  have 
similar  motive  powers  ;  for  no  action  of  special  muscles — sup- 
posing they  were  present,  which  is  not  true — could  be  so  trans- 
mitted from  the  base  along  the  flapper  as  to  give  it  that  peculiar 
curve  which  it  frequently  assumes  when  in  a  stationary  condi- 
tion ;  but  any  one  may  understand  how  the  cells  themselves 
can  assume  such  a  curve,  and  that  each  combined  row  of  cells 
moves  by  the  inherent  power  of  its  components,  for,  as  we  have 
frequently  observed,  when  the  flappers  are  minutely  split  up 
from  edge  to  base,  each  cell  vibrates  isolatedly,  and  either  in 
consonance  with  the  others  or  at  random."  The  cells  already 
noticed  occupy  the  superficial  parts ;  all  the  deeper  seated  and 
more  solid  portions  of  the  body  are  also  composed  of  motory 
cells,  whose  long  axes  stretch  in  curves  from  the  cceliac  axis 
towards  the  surface,  and  hence  their  lines  of  action  are  at  right 
angles  to  those  of  the  superficial  cells.  The  tentacles  are  lined 
externally  by  a  layer  of  vesicles  which  are  true  urticating  organs, 
analogous  to  those  found  in  other  Actinozoons  and  in  the  Hydro- 
zoons  ;  but  the  structure  of  these  organs  is  peculiar.  Those  of 
the  Hydrozoa  and  Actinozoa  generally  are  described  under  Acti- 
NOZOA  and  Hydrozoa,  E.  C.  S.  In  Pleurobrachia,  and  probably 
most  Ctcnophora,  they  are  spherical  when  not  in  contact,  covered 
externally  with  minute  granules,  and  have  coiled  within  them  a 
simple  solid  thread  which  is  attached  by  one  end  to  the  inner 
wall,  while  the  opposite  end  is  free.  When  used  for  prehensile 
or  offensive  purposes  the  thread  is  evolved  by  simple  uncoiling, 
and  is  protruded  from  the  cell,  not  by  eversion  or  bursting 
through,  but  by  being  discharged  through  an  aperture  formed 
by  the  retraction  of  the  walls  of  the  cell.  Adhesion  is  effected 
by  simple  contact  ;  and  the  tenacity  of  hold  is  said  to  be  very 
great.  This  is  very  different  from  the  mode  of  action  in  the 
Hydrozoa  and  most  of  the  Actinozoa,  in  which  the  threads  are 
evolved  by  the  eversion  of  the  lasso  cell,  and  a  holdfast  is  ob- 
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tained,  not  by  simply  sticking  to  the  foreign  body,  but  by  the 
ends  being  sent  into  its  substance  and  retained  there  by  out- 
standing spikes.  The  ctenocyst  is  another  feature  peculiar  to 
the  Ctenophora.  It  is  a  black  speck  in  the  depression  on  the 
aboral  side  of  the  body,  but  its  functions  are  problematical.  It 
has  been  variously  surmised  to  be  an  eye  speck,  or  an  auditory 
capsule.  It  has  a  dense,  elastic  wall,  and  contains  a  fluid  in 
which  lie  a  number  of  minute  concretions  which  appear  to  be 
subject  to  a  peculiar  vibratory  movement.  So  far  as  structure  is 
concerned  this  rather  resembles  an  otolith,  such  as  occur  in  Crus- 
tacea, than  an  organ  of  vision,  however  rudimentary.  It  is  believed 
to  correspond  with  the  marginal  spherules  in  the  Medusidce,  and 
perhaps  the  terminal  specks  in  star  fishes.  The  existence  of  a 
nervous  system  has  not  been  established  ;  but  the  following 
passage  from  Greene  will  indicate  what  little  is  known  on  this 
point : — "  The  nervous  system  of  the  Ctenophora  consists  either 
of  a  single  ganglion  or  of  a  pair  of  ganglia  closely  approximated, 
giving  origin  to  numbers  of  delicate  nerve-like  cords.  The  gan- 
glion lies  deeply  seated  within  the  pyramidal  mass  of  ectoderm 
included  between  the  apical  canals,  towards  the  narrow  extremity 
of  which  its  apex  is  directed,  while  its  base  rests  upon  the  sur- 
face of  the  ctenocyst.  In  form  it  is  sub-pyriform,  or  bluntly 
conical ;  anatomically  it  seems  resolvable  into  a  thin  transparent 
wall  enclosing  granular  contents ;  in  colour,  it  is  most  frequently 
pale  yellow.  From  this  central  mass  issue  two  principal  series 
of  nervous  cords,  one  of  which  arches  inwards  towards  the  walls 
of  the  digestive  canal,  and  in  some  cases  separates  into  four  sets 
or  bundles  to  supply  the  principal  regions  of  the  body.  The 
nerves  of  the  second  series,  usually  eight  in  number,  are  distri- 
buted along  the  rows  of  surrounding  combs  so  as  to  be  between 
the  latter  and  their  corresponding  canals ;  these  cords  appear 
dilated  at  intervals  into  numerous  minute  ganglionic  filaments, 
one  for  each  of  the  ciliated  plates ;  an  arrangement  which,  if 
corroborated  by  subsequent  investigations,  would  go  far  to  throw 
some  light  upon  the  singular  and  quasi-independent  movements 
which  these  combs  perform  in  the  living  animal.  There  is  still, 
however,  much  diversity  of  opinion  as  to  the  true  interpretation 
of  the  parts  just  described.  Kolliker,  while  recognising  in 
Chiajea  the  presence  of  delicate  cords  extending  from  comb  to 
comb,  expresses  himself  nevertheless  as  very  doubtful  of  the 
existence  of  a  nervous  system  in  any  of  the  Ctenophora  which  he 
had  himself  investigated.  Agassiz  is  equally  sceptical.  On  the 
other  hand  the  careful  observations  of  Will,  Milne-Edwards, 
and,  more  recently,  of  Gegenbaur,  point  to  an  opposite  conclu- 
sion. Somewhat  similar  are  the  views  of  Frey  and  Leuckart. 
All  the  preceding  writers  are  unanimous  in  rejecting  the  prior 
account  of  the  nervous  system  of  Pleurobrachia  given  by  Grant, 
who  describes  a  double  nervous  ring  surrounding  the  mouth,  in 
the  course  of  which  he  thought  he  could  detect  eight  ganglia, 
each  giving  off  on  either  side  two  fibres,  and  a  fifth  large  fila- 
ment, traceable  onwards  beyond  the  middle  of  the  body.  Yet 
this  description,  when  carefully  considered,  is  less  irreconcileable 
with  the  views  expressed  on  the  same  subject  by  other  observers 
than  seems  to  be  usually  supposed." 

The  development  of  Pleurobrachia  rhododactyla  has  been  de- 
scribed by  A.  Agassiz.  The  earliest  phase  of  the  embryo  is 
passed  within  the  egg,  in  the  fluid  of  which  it  swims  about 
actively.  At  a  very  early  period  of  its  existence  it  has  some- 
what the  appearance  of  the  adult,  being  slightly  pear-shaped, 
one  end  being  round,  and  the  other  flat.  At  first  it  is, 
apparently,  a  solid  mass,  but  a  cavity  is  soon  formed  at  the 
round  end,  which  end  will  ultimately  be  the  oral  pole;  and  the 
cavity  is  the  rudimentary  digestive  sac.  At  the  opposite  pole  of 
this  body  is  a  large  transparent  protuberant  sphere,  with  two  or 
three  granules,  which  is  easily  recognised  as  the  ctenocyst.  At 
the  two  sides  are  two  small  protuberances,  the  indications  of  the 
future  tentacles;  and  on  either  side  of  the  tentacular  knobs  is  a 
very  short  double  row  of  locomotive  flappers.  At  a  subsequent 
stage  the  digestive  cavity  has  grown  from  a  circular  into  an 
elliptical  space,  and  the  tentacular  knobs  have  elongated  into 
long  tentacular  processes,  which  are  gracefully  curved,  like  the 
handle  of  a  jar.  The  diacoeliac  diameter  increases  faster  than  the 
cceliac.  The  digestive  cavity  continues  to  widen  and  elongate, 
and  the  ctenophores  extend  farther  along  the  body.  By  the  time 
the  cavity  is  on  a  level  with  the  oral  end  of  the  rows,  a  small 
spherical  cavity  occurs  beneath  the  ctenophores,  which  gradually 
increase  into  a  long  canal,  and  the  space  separating  it  from  the 
digestive  cavity  as  gradually  diminishes.  The  flappers  become 
longer,  and  soon  equal  in  length  the  semi -diameter  of  the  body. 
The  tentacles  also  increase  up  to  a  length  of  three  or  four  times 
that  of  the  body.    By  this  time  a  small  space  has  opened  out 


beneath  the  ctenocyst,  and  has  given  rise  to  two  branches  opening 
on  the  surface  of  the  body.  This  is  the  funnel,  with  its  cceliac 
canals  and  pores.  While  all  this  has  been  going  on,  the 
creature  has  been  incessantly  swimming  round  and  round  its 
prison.  Changes  still  progress;  the  digestive  and  ambulacral 
cavities  unite,  the  wall  covering  the  oral  extremity  of  the 
digestive  cavity  is  perforated,  and  as  soon  as  the  mouth  is  formed 
the  embryo  escapes  from  the  egg.  The  changes  then  follow  each 
other  in  more  rapid  succession.  The  digestive  cavity  assumes 
the  compressed  condition  normal  to  the  mature  form  when  not 
distended  with  food;  the  rows  of  locomotive  flappers  are  trans- 
formed from  double  rows  into  two  single  rows;  and  the  system 
of  nerves  which  radiate  from  the  funnel  to  the  longitudinal 
or  ambulacral  canals,  is  elaborated.  The  tentacle,  which  was  a 
simple  thread,  is  now  provided  with  a  series  of  slender  offshoots; 
the  rows  of  flappers  have  extended  far  beyond  the  aboral 
extremity  of  the  digestive  cavity;  and  the  ctenocyst  now  lies  in 
a  hollow.  At  this  stage  the  embryo  is  about  half-an-inch  in 
diameter,  and  has  all  the  appearance  of  the  adult  form,  the  diffe- 
rence between  the  coeliac  and  diacceliac  diameters  being  much 
less  than  in  the  earlier  phases.  The  adults  are  bisexual,  the 
ovaries  and  spermaries  being  contained  in  the  same  individuals. 
They  are  arranged  on  the  partitions  between  the  longitudinal  or 
ambulacral  vessels,  each  partition  containing  on  either  side  the 
same  sexual  organ;  hence  the  arrangement  is  that  each  alternate 
partition  has  spermaries,  and  the  intermediate  ones  ovaries. 
This  is  the  usual  arrangement  in  the  order,  and  it  is  an  arrange- 
ment which  recalls  to  mind  that  which  is  found  in  the  Actinozoa. 
But  there  is  this  difference,  that  whereas  in  Ctenophora  bi- 
sexuality  is  the  rule,  in  Actinozoa  it  is  the  exception. 

One  very  noticeable  feature  is  that  although  Ctenophora  have 
the  general  structural  plan,  partly  of  the  Actinozoa  and  partly  of 
the  Hydrozoa,  it  differs  from  both  in  its  mode  of  development, 
and  in  its  embryo  stage  presents  no  greater  resemblance  to  either 
than  when  adiilt.  The  characteristic  ctenophores  make  their 
appearance  very  early,  and  there  is  nothing  analogous  to  the 
sessile  condition  which  prevails  throughout  the  Actinozoa 
(exclusive  of  the  Ctenophora)  and  the  Hydrozoa.  Further,  we 
may  notice  that  the  developmental  changes  are  as  slight  as  in  tin.' 
Actinozoa,  and  not  to  be  compared  with  the  varied  series  of 
forms  through  which  the  Hydrozoa  pass.  From  an  embryo- 
logical  point  of  view  there  seems  to  be  great  difficulty  in 
recognising  that  the  Ctenophora  form  an  order  in  the  class 
Actinozoa.  But  when  we  cast  about  to  see  whether  the  larvae 
of  Ctenophora  resemble  any  other  class  in  structure,  there  does 
seem  to  be  a  strong  relation  between  the  embryos  of  Ctenophora 
and  Echinodermata.  This  is  indicated  by  A.  Agassiz,  who 
observes  that  "  in  the  bilateral  symmetry  of  the  Ctenopihoroe  we 
are  constantly  reminded  of  the  general  appearance  of  the 
Echinoderm  larvae,  in  which  the  radiate  structure  should  still 
be  so  far  apparent  as  not  to  be  concealed  by  the  bilateral 
symmetry.  Looking  at  the  Ctenophoroz  as  prophetic  animals,  we 
are  able  to  understand  the  separation  of  the  digestive  cavity  into 
two  distinct  parts.  It  is  only  what  we  find  more  fully  developed 
in  the  Echinoderm  larva);  the  separation  of  a  sort  of  alimentary 
canal  in  Ctenophoroz  from  the  rest  of  the  digestive  apparatus, 
exactly  corresponding  to  what  exists  in  Echinoderm  larvae.  The 
connection  between  the  water  system  and  the  digestive  system 
is  likewise  precisely  similar  to  that  of  Echinoderm  in  their  larval 
state;  for  although  in  the  adult  star  fish,  or  sea  urchin,  or 
ophiuran,  there  is  no  apparent  connection  between  the  ambu- 
lacral and  digestive  systems,  yet  in  the  young  larvae  we  can  see 
that  this  connection  exists,  the  water  system  being  formed  by 
diverticula  from  the  digestive  cavity;  while  the  injections  of 
Professor  Agassiz  have  proved  the  existence,  in  the  adult,  of  a 
similar  connection  in  Echinarachnius,  Mellita,  and  in  Clypcaster. 
It  was  only  after  the  embryos  of  Echinoderms  had  been 
compared  with  Ctenophoroz,  that  undoubted  evidence  of  their 
identity  of  plan  was  obtained."  The  Ctenophora,  in  short,  seem  to 
have  features  common  to  them,  and  allied  orders  and  classes ;  but, 
so  far  as  we  are  competent  to  express  an  opinion,  it  seems  that 
their  relation  is  best  expressed  by  calling  them  actinoid,  or 
rather  alcyonoid,  medusae,  on  which  view  the  digestive  sac  of 
Ctenophora  would  correspond  with  the  polypite  of  the  Medusidce. 
The  funnel  of  Ctenophora  would  answer  to  the  somatic  cavity  of 
the  Medusidce,  or  the  part  contained  within  the  bell;  but 
whereas  in  the  one  the  digestive  sac  is  dependent  in  the  somatic 
cavity;  in  the  other,  it  forms  an  adjunct  to  the  cavity,  the  mouth 
being  turned  in  the  opposite  direction.  It  would  be  difficult, 
however,  to  make  our  view  clear  without  the  aid  of  figures. 
Mr.  Macdonald  takes  quite  a  different  view  of  the  matter. 
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He  considers  that  the  funnel  and  apical  canals  represent  the 
intestine  and  anal  canals,  while  the  lateral  passages  alone  form 
the  somatic  cavity  ;  the  rows  of  locomotive  flappers  are,  in  his 
view,  the  homologue  of  the  brachial  sac  of  the  Tunicata,  or 
the  fringed  arms  of  the  Brachiopoda ;  that  Pleurobrachia  is  the 
intermediate  link  between  the  Actinozoa  and  Polyzoa ;  and  that 
the  Ctenophora  should  be  arranged  along  with  the  Molluscoida 
rather  than  with  the  Calentcrata,  as  represented  in  the  annexed 
table : — 


Molluscoida. 


Intestine  insulated  from 
the  somatic  cavity. 


7  ) 


With  primary 
hssmal  and  final 
neural  flexure 

With  simple 
I    neural  flexure. 

Intestine  straight,  and  communicating  with 
the  somatic  cavity  • 

Calentcrata. 


Ascidiozoa. 


)  Brachiopoda, 
]  and  Polyzoa. 

Ctenophora. 


Intestine  obliterated ;   stomach  communi- 
cating with  the  somatic  cavity    .       .    .  Actinozoa. 
True  stomach  obliterated,  its  office  being 

answered  by  the  somatic  cavity      .       .  Hydrozoa. 
Taking  the  Ctenophora  as  a  central  group,  he  conceives  that 
the  others  are  modified  forms,  the  modification  being  either  pro- 
gressive or  retrogressive,  and  referable  to  either  the  alimentary 
or  tentacular  systems,  as  more  fully  shown  below. 

I. 

Modifications  of  Alimentary  System. 

*  Progressive. 

Complete  insulation  of  the  intestine  from  the  somatic  cavity. 

a.  Primary  type,  with  simple  neural  flexure.  Brachiopoda 

and  Polyzoa. 

b.  Secondary  type,  with  primary  hasinal  and  final  neural 

flexure.  Ascidiozoa. 

**  Retrogressive. 

a.  Primary  type.    Stomach  more  completely  insulated  by  the 

addition  of  an  intestine.  Actinozoa. 

b.  Secondary  type.     Eversion  and  abolition  of  the  true 

stomach.  Hydrozoa. 

II. 

Additions  affecting  the  Tentacular  System. 

*  Progressive. 

a.  Primary  type.    Oral  tentacula  of  Brachiopoda  and  Polyzoa. 

b.  Secondary  type.    Branchial  tentacula.  Ascidiozoa. 

**  Retrogressive. 

a.  Primary  type.    Oral  tentacula  of  Actinozoa. 

b.  Secondary  type.    Oral  tentacles  of  Hydrozoa. 

The  most  convenient  arrangement  of  this  Order  is  that  proposed 
by  Gegenbaur  as  modified  by  Greene,  of  which  we  subjoin  an  out- 
line : — 

Sub-Order  1.  Stenostomata. 
Family  1.  Calymmidce. 

Body  furnished  with  a  pair  of  antero-posterior  oral  lobes,  and 
other  smaller  lateral  appendages.  Tentacles  various,  turned 
towards  the  mouth. 

Family  2.  Cestidce. 

Body  ribbon-shaped,  extended  in  a  lateral  direction,  without 
oral  lobes.  Tentacles  two  in  number,  antero-posterior,  turned 
towards  the  mouth. 

Family  3.  Callianiridce. 

Body  produced  into  a  pair  of  wing-like,  lateral  lobes,  bearing 
the  ctenophores.  Tentacles  two  in  number,  lateral,  turned  from 
the  mouth. 

Family  4.  Pleurobrachiadce. 

Body  oval  or  spheroidal,  without  oral  lobes.  Tentacles  two  in 
number,  lateral,  turned  from  the  mouth. 

Sub-Order  2.  Eurystomata. 

Family  5.  Beroidcs. 

Body  oval,  elongated,  without  oral  lobes.    Tentacles  absent. 

(Agassiz,  A.,  Illustrated  Catalogue  of  the  Museum  of  Compara- 
tive Anatomy  at  Harvard  College.  No.  2.  North  American 
Acalephm,  1865;  Greene,  Manual  of  the  Coelenterata,  1863; 


Agassiz,  L.,  Contributions  to  the  Natural  History  of  the  United 
States,  vol.  iii.  ;  Macdonald,  Trans.  Boy.  Soc.  Ed.,  xxiii.,  p.  515  ; 
Clark,  Am.  Journ.  ofSci.,  Second  Series,  xxxv.  p.  348.) 

CUMBRIAN  ROCKS  fE.  C.  vol.  ii.  cols.  255,  256].  The 
views  propounded  under  this  head  in  the  Cyclopa3dia  are  now 
known  to  be  entirely  erroneous.  The  oldest  rocks  in  Cumber- 
land, viz.,  the  Skiddaw  slates,  are  nearly  on  the  same  horizon  as 
the  Llandeilo  flags  of  Wales,  and  are  therefore  newer  than  the 
rocks  acknowledged  to  be  Cambrian.  The  Skiddaw  slates  and 
Coniston  limestone  will  be  more  particularly  noticed  under 
Silurian  System,  E.  C.  S.,  where  also  reasons  will  be  given  why 
the  Llandeilo  flags  are  considered  to  be  the  lower  boundary  of 
the  Silurian  System.  The  arbitrary  line  employed  by  De  la 
Beche  is  now  useless,  since  there  is  no  reason  why  fossils  should 
not  be  found  in  any  sedimentary  rock  in  these  islands,  even  if 
they  date  from  Laurentian  times.  As  the  so  called  Cumbrian 
rocks  are  really  the  Cumberland  development  of  the  Llandeilo 
beds,  no  set  of  strata  is  entitled  to  this  name. 

CUSCUTA  [CuscuTACEiE,  E.  C.  vol.  ii.  cols.  261—263].  This 
genus  has  been  carefully  studied  by  Dr.  Engelmann.,  who  has 
published  the  results  arrived  at  in  the  memoir  referred  to  below. 
He  has  arranged  the  77  species  known  to  him  in  three  large 
groups,  distinguished  by  their  styles  and  stigmata.  The  first,  or 
Cuscuta  group,  comprises  all  the  species  having  two  equal  styles 
and  elongated  stigmata.  They  are  exclusively  natives  of  the 
Old  World,  although  one  or  two  species  have  been  introduced 
into  America,  but  have  only  flourished  there  for  a  short  time. 
The  second,  or  Grammica  group,  comprises  the  species  having 
two  unequal  styles,  and  abbreviated,  usually  capitate  stigmata. 
They  occur  principally  in  South  America,  Oceanica,  and  the 
southern  and  eastern  parts  of  Asia;  but  a  few  species  penetrate 
into  North  America,  and  still  fewer  into  Western  Asia,  Southern 
Europe,  and  Southern  Africa.  The  third,  or  Monogyna  group, 
embraces  such  species  as  have  the  styles  entirely  or  partly 
united,  and  the  stigmata  capitate,  ovate,  or  conic.  The  species 
of  this  group  are  also  marked  by  their  large  size  and  thick  stems. 
They  principally  occur  in  Asia,  but  a  few  stragglers  have  been 
found  in  Southern  and  Eastern  Europe,  South  Africa,  and  the 
southern  parts  of  North  America. 

These  groups  are  divided  into  9  sections,  the  characters  of 
which  are  indicated  below. 

A.  Cuscuta  Group. 

1.  Eucuscuta. — Styles  nearly  as  long  or  longer,  and  as  thick 
or  thicker,  than  the  filiform  stigmata ;  capsule  regularly  circum- 
scissile.  This  embraces  10  species.  All  the  British  varieties 
belong  to  this  section.  Two  of  them  belong  to  C.  epithymum, 
and  to  modifications  of  the  same  variety,  viz.,  o.  vulgaris.  This 
is  the  common  form  in  Central  Europe ;  it  extends  from  Great 
Britain  on  the  west  to  the  Caucasus  on  the  east,  and  from  Scan- 
dinavia on  the  north  to  Northern  Italy  and  Northern  Spain  on 
the  south.  It  is  usually  parasitic  on  the  heath,  but  sometimes 
on  clover,  when  it  acquires  a  more  luxuriant  habit.  This  has 
caused  it  to  be  raised  to  the  rank  of  a  species  under  the  name  of 
C.  trifolii.  There  are  9  other  varieties  of  the  same  species. 
C.  Europcea  and  G.  epilimim,  the  other  British  species,  also 
belong  to  this  section. 

2.  Epistigma. — Subulate  stigmata  nearly  sessile;  capsule 
opening  transversely  without  a  regular  jointed  separation. 
There  are  4  species,  and  all  are  Asiatic. 

3.  Clistococca. — Subulate  styles  longer  than  the  short  subulate 
stigmata ;  capsule  baccate.  Only  one  species  (G.  capitata)  belongs 
to  this  section,  and  is  restricted  to  the  Himalaya  Mountains,  at 
elevations  of  from  6000  to  12,000  feet. 

4.  PaclCystigma. — Cylindric  or  oblong  stigmata  thicker  than 
the  filiform  styles ;  capsule  bursting  transversely.  Three  species 
belong  to  this  section,  all  of  which  are  inhabitants  of  South  Africa. 

B.  Grammica  Group. 

5.  Eugrammica. — Stigmata  capitate;  capsule  more  or  less 
irregularly  circumscissile.  There  are  20  species  in  this  section, 
and  most  of  them  inhabit  South  America,  the  West  Indies,  and 
Mexico ;  one  extends  into  the  south-western  parts  of  the  United 
States,  two  are  peculiar  to  that  region,  and  two  are  natives  of  Asia. 

6.  Clistogrammica. — Stigmata  capitate ;  capsule  baecate.  This 
section  is  the  richest  in  species,  numbering  28.  They  are  gene- 
rally distributed  throughout  North  and  South  America,  and  the 
islands  of  the  Pacific  Ocean.  One  species  (C.  obtusijlora)  is  re- 
markable for  the  great  extent  of  its  range  and  the  number  of  its 
varieties.  It  is  found  in  North  and  South  America,  the  islands 
of  the  Pacific  Ocean,  Asia,  and  Europe.    Its  variation  in  cha- 
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racter  will  be  at  once  seen  by  the  following  synopsis  of  its  form, 
given  by  Dr.  Engelmann  : — 

a.  Scales  ovate  or  spatulate. 

*  Scales  small,  shorter  than  the  tube  of  the  corolla ; 

var.  vera,  South  America. 
*"*  Scales  large,  equalling  or  exceeding  the  tube  of  the 
corolla  ;  all  parts  of  the  flower  clotted  with  glands ; 
var.  glandulosa,  from  the  West  Indies  and  the 
southern  parts  of  the  United  States. 
***  Lobes  of  calyx  and  corolla,  broadly  oval,  or  almost 
orbicular  ;* scales  large;  var.  latiloba,  from  India. 

b.  Scales  bifid,  and  often  very  small. 

*  Flowers  five-parted,  usually  glandulous ;  scales  very 

small,  sometimes  almost  obliterated ;  var.  Australis, 
from  New  Holland  and  China. 
**  Flowers  often  four-parted,  scarcely  glandulous ;  scales 
as  in  the  last;  var.  Ircviflora,   from  Southern 
Europe. 

***  Flowers  and  scales  larger;  lobes  of  calyx  and  corolla 
narrow;  var.  cesatiana,  from  Italy  and  Central 
Asia. 

****  Calyx  large,  capulate,  lobes  somewhat  carinate ;  var. 
Cordofana,  from  Africa. 
C.  raccmosa  is  another  variable  species,  which  is  spread  over 
the  greater  part  of  South  America,  and  is  a  sort  of  geographical 
counterpart  to  C.  Gronovii,  which  is  a  similarly  common  and 
wide  spread  species  in  North  America. 

7.  Lobostigma. — Top  of  clavate  styles  lobed  at  the  upper  stig- 
matose  surface.  The  only  species  belonging  to  this  section  is  a 
native  of  Tasmania. 

C.  Moxogyna  Group. 

8.  Monogyne.Ua. — Stigmata  capitate  or  ovate,  united  or  dis- 
tinct. Of  the  8  species  belonging  to  this  section,  5  are  Asiatic, 
1  is  peculiar  to  the  island  of  Timor,  1  to  South  Africa,  and  1  to 
Texas. 

9.  Callianche. — Stigmata  conic  or  almost  subulate;  corolla 
large  and  deciduous.  The  only  species  known  inhabits  East 
India  and  the  adjoining  islands. 

Some  botanists  have  split  the  dodder  tribe  (Cuscutacece)  into 
four  genera  ;  but  Dr.  Engelmann  does  not  admit  that  the  species 
can  be  included  in  more  than  one  genus.  It  has  been  supposed 
that  the  different  species  of  dodder  had  a  predilection  for  certain 
plants  or  families  of  plants;  and  that  the  nursing  plant  had  an 
intluence  on  the  form  and  development  of  the  parasite.  Dr. 
EngVlmann  thinks  that  this  influence  is  very  limited,  and  that 
it  depends  rather  upon  the  soil  than  upon  the  plant.  If  some 
species  seem  to  be  constant  parasites  of  the  same  plant,  as  in  the 
case  of  C.  Europcca  upon  the  common  nettle,  of  G.  epithymum 
upon  the  common  heath,  of  G.  lupuliformis  upon  the  willow,  and 
of  C.  epilinum  upon  flax,  it  is  probably  because  the  circum- 
stances which  best  suit  the  nursing  plant  are  also  most  suitable 
to  the  parasite.  This  is  supported  by  the  fact  that  when  once 
attached  to  a  plant  the  parasite  dodder  throws  out  branches,  and 
coils  round  any  plant  in  the  neighbourhood :  they  grow  on  any- 
thing that  will  afford  them  nourishment,  even  on  their  own 
branches  and  flowers.  Thus  G.  epilinum  attaches  itself  not  only 
to  the  flax,  but  also  to  the  surrounding  weeds,  and  may  be  culti- 
vated on  Vicia,  Impatiens,  and  many  other  plants.  Rich  nourish- 
ment on  succulent  plants  causes  a  luxuriant  growth  in  the 
parasites,  so  that  both  organs  and  flowers  are  enlarged.  Thus 
G.  epithymum  in  clover  fields  becomes  what  has  been  called 
C.  trifolii;  G.  Europcea  on  vetches  becomes  C.  vicia;;  and  many 
other  instances  might  be  given. 

(Geo.  Engelmann,  Systematic  Arrangement  of  the  Genus  Guscuta, 
&c.    Tram.  Acad.  Sci.  St.  Loxtis,  vol.  i.  pp.  453—523.) 

CYPSELIDiE.  A  family  of  birds,  whose  powerful  flight, 
weak  legs,  and  wide  gape  adapted  for  the  capture  of  insects, 
have  afforded  well-marked  characters  whereby  to  define  them. 
'Relying  upon  these  external  characters  only,  this  family  has  long 
been  associated  with  the  common  house  swallow  and  its  allies 
under  the  appellation  of  the  Hirundinida;.  So  long  has  this 
association  been  supported  by  eminent  authorities,  that  ornitho- 
logists have  been  slow  to  admit  that  the  swallows  and  the  swifts 
ought  to  be  widely  separated  in  our  classifications.  The  old 
time-honoured  opinion  is  adopted  in  the  E.  C,  where  the 
swallows  and  the  swifts  are  mingled  together  under  the  headings 
Swallow  Tribe,  cols.  9C9— 977,  and  Hirundinlm:.  The  dis- 
tinctness between  the  groups  which  composed  the  old  family 
Hirundinida;  is  to  a  certain  extent  recognised  in  the  first  article 


referred  to,  since  both  Bonaparte  and  G.  R.  Gray  are  there  repre- 
sented as  placing  the  swifts  in  one  sub-family,  the  Cypselince;  and 
the  swallows  in  a  second,  the  Hirundinince.  If  general  habits 
and  external  conformation  are  deemed  to  be  the  most  important 
indication  of  the  affinity  of  a  bird,  the  swallows  and  the  swifts 
will  still  be  collocated  in  the  same  family ;  but  if  the  physio- 
logical and  anatomical  plans  of  structure  ought  to  overrule 
similarity  of  outward  form  and  habits  in  the  determination  of 
affinities,  then  we  must  admit  with  L'Hcrminier,  Nitzsch,  Bur- 
meister,  and  Sclater,  that  the  swifts  should  be  separated  from 
the  swallows,  and  be  placed  next  to  the  humming  birds  (Trochi- 
lidce),  and  the  goat-suckers  (Caprimulgidw)  in  the  natural  system 
of  classification.  L'Herminier  did  this  upwards  of  forty  years 
ago  ;  Nitzsch  pointed  out  the  wide  difference  in  the  nature  of  the 
feathers  of  the  swifts  and  the  swallows,  and  condemned  their 
association ;  and  Sclater  has  added  the  weight  of  his  authority 
on  the  same  side  in  his  '  Notes  on  the  genera  and  species  of 
Cypsclincc'  (Proc.  Zool.  Soc.  1865, p.  593).  Prince  Lucien  Bona- 
parte has  also  conformed  to  the  newer  views.  In  his  "  Conspectus 
systematis  ornithologse"  (An.  des  Sciences  Naturelles,  4th  series, 
tome  1),  he  divides  the  order  Passcres  into  two  tribes,  the  Oscines 
and  the  Volucres.  The  Hirundinida;  form  the  last  family  in  the 
tribe  Oscines;  while  the  Trochilidce,  Gypselidce,  Steatornidce,  and 
Capri  mulgidcc  are  the  last  four  families  in  his  tribe  Volucres. 

Professor  Owen,  in  'The  Anatomy  of  Vertebrates,'  vol.  ii., 
says  the  birds  corresponding  to  the  order  Inscssorcs  of  Vigors  are 
grouped  in  the  three  orders  Cantores  (which  answers  to  the 
Oscines  of  Bonaparte),  the  Volitores,  and  the  Scansores  which  two 
together  answer  to  the  Volucres  of  Bonaparte).  The  swallows  are 
placed  at  the  end  of  the  Cantores,  and  the  swifts  at  the  beginning 
of  the  Volitores  ;  so  that,  although  placed  in  separate  orders,  the 
swallows  and  the  swifts  come  next  to  each  other. 

There  are  many  peculiarities  in  the  osteology  of  the  swifts, 
and  one  or  two  of  these  may  be  mentioned.  Possessing,  as  they 
do,  almost  unrivalled  powers  of  flight,  the  swifts  have  a  sternum 
almost  as  strong,  bony,  and  arched,  and  the  keel  nearly  as 
highly  developed,  as  the  same  parts  in  the  humming-birds.  The 
body  of  the  sternum,  when  seen  from  in  front,  is  seen  to  widen 
gradually  from  before  to  beliind ;  the  lateral  margins  curve 
gradually  outwards,  and  the  costal  border  is  generally  coincident 
with  the  lateral  margins  themselves ;  the  posterior  margin  is 
generally  convex  and  entire  ;  and  altogether  the  general  form 
may  be  aptly  compared  to  that  of  the  common  bronze  socketed 
celt  of  Ireland.  The  keel  of  the  sternum  springs  from  the  hind- 
most margin,  and  rises  with  a  gentle  curve  which  overarches 
beyond  the  anterior  margin  of  the  body  of  the  sternum.  The 
projecting  part  is  round,  and  the  anterior  edge  of  the  keel  is 
concave.  The  height  of  the  keel  is  equal  to  the  breadth  of  the 
sternum.  The  manubrium. is  simple,  and  in  most  cases  cmite 
rudimentaiy.  The  body  of  the  sternum  presents  different  degrees 
of  ossification  in  the  different  genera.  In  Cypsclus,  more  espe- 
cially the  stronger  species,  it  is  almost  completely  ossified  ;  in 
Glicctura  there  are  two  holes  or  foramina  ;  in  Collocalia  there  are 
four  small  foramina  ;  and  in  JJendrochelidon  there  are  four  large 
foramina.  The  coracoids  are  short  and  strong.  The  furcula 
form  a  broad  curve,  are  completely  anchylosed  at  the  apex, 
which  reaches  far  short  of  the  anterior  margin  of  the  keel,  and 
at  about  the  level  of  its  mid-height.  The  exceptions  above  indi- 
cated had  reference  to  the  sternum  of  Dendrochelidon,  the  body 
of  which  has  a  rounded  anterior  margin,  as  seen  from  in  front  ; 
a  concave  posterior  margin  ;  costal  borders  partially  distinct 
from  the  lateral  margin ;  and  the  apex  of  the  furcula  almost 
touching  the  anterior  margin  of  the  keel.  The  form  of  the  body 
of  the  sternum,  seen  from  in  front,  is  like  the  outline  of  a  bell, 
and  not  of  a  bronze  celt.  In  these  and  other  points  it  somewhat 
approaches  the  cantorial  type  of  sternum,  but  Dr.  Bernstein  and 
Dr.  Sclater  maintain  that  its  general  character  is  essentially 
cypseloid. 

Two  of  the  genera  of  the  Cypsclidcc,  viz.,  Cypsclus  and  Panyp- 
tila,  are  remarkable  for  the  construction  of  the  feet.  In  all 
other  known  birds  (with  perhaps  the  exception  of  some  goat- 
suckers) the  phalanges  follow  a  progressive  number,  according 
to  the  position  of  the  digit ;  but  in  the  genera  named  the  inner, 
medial,  and  outer  digits  have  three  phalanges  each.  This  pecu- 
liarity, together  with  the  unusual  position  of  the  posterior  digit, 
has  been  employed  by  Dr.  Sclater  as  an  important  classificatory 
character.    His  arrangement  is  as  follows  : — 

A.  Cypsclina:. — Tarsi  feathered  ;  external  and  medial  digits 
with  three  phalanges ;  hallux  directed  forwardly  or 
laterally. 
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1.  Cypselus. — Tarsi  feathered,  but  digits  naked  ;  hallux 

directed  forwardly. 

2.  Panyptila. — Tarsi  and  digits  feathered ;  hallux  directed 

laterally. 

B.  Ghatwrima. — Tarsi  naked ;  the  digits  with  the  normal 
number  of  phalanges ;  hallux  implanted  behind,  and 
sometimes  capable  of  being  turned  forwards. 

a.  Tarsi  longer  than  the  middle  digit. 

*  Eectrices  spiny. 

1.  Chcetura. — Eachidian  apex  projecting. 

2.  Cypseloides. — Kachidian  apex  not  projecting. 
**  Eectrices  not  spiny. 

3.  Collocalia. 

b.  Tarsus  shorter  than  the  middle  digit. 

4.  Dendrochelidon. 

Adopting  the  information  given  in  Dr.  Sclater's  paper,  as  also 
the  geographical  regions  proposed  by  him,  it  appears  that  there 
are  49  well-recognised  species,  and  that  members  of  this  family 
occur  in  every  region  of  the  globe.  The  Indian  and  the  South 
American  regions  have  each  afforded  18  species  ;  the  African 
and  the  Australian  have  each  afforded  8  species  ;  the  Palsearctic 
contains  6 ;  and  the  North  American  only  3.  From  these  figures 
it  will  be  gatbered  that  10  of  the  species,  or  about  20  per  cent, 
of  the  whole  number,  occur  in  more  than  one  region.  As  these 
regions  do  not  answer  the  purpose  of  illustrating  the  distribution 
of  the  Cypselidce,  some  further  remarks  seem  to  be  required.  This 
family  occurs  in  two  distinct  geographical  groups :  the  one,  com- 
prising 29  species,  is  confined  to  the  Old  World  ;  and  the  other, 
comprising  20  species,  to  the  New  World ;  and  no  species  is 
common  to  both.  The  two  principal  genera,  Chcetura  and  Cyp- 
selus, are  common  to  the  two  areas;  Collocalia  and  Dendrochelidon 
are  restricted  to  the  Old  World  ;  and  Panyptila  and  Cypseloides 
are  confined  to  the  New  World.  This  will  be  better  seen  in  the 
following  table  : — 


Palseoganc  Species. 
Cypselinro. 
Cypselus.    12  sp. 

Chseturinae. 
Chcetura.    6  sp. 

Collocalia.    6  sp. 
Dendrochelidon.    5 1 


Neogajic  Species. 
Cypselinae. 

Cypselus.    4  sp. 

Panyptila.  3  sp. 
Chseturinae. 

Cha3tura.    9  sp. 

Cypseloides.    4  sp 


In  the  species  of  Cypselus  of  the  Old  World  the  principal 
centre  appears  to  be  the  north-east  portion  of  Africa — that  is, 
Abyssinia  and  Upper  Egypt.  From  thence  they  spread  out  in 
all  directions,  the  boundaries  being  Cape  Colony,  Madeira,  Ire- 
land, Norway,  Sweden,  Northern  Asia,  China,  the  islands  off 
the  northern  shores  of  Asia,  and  Ceylon.  One  species  extends  to 
Australia,  but  as  yet  it  has  not  been  met  with  in  the  area 
between  the  Malay  peninsula  and  Cape  York,  and  therefore  we 
prefer  not  to  include  Australia  amongst  the  limiting  boundaries 
of  the  cypseline  area  at  present.  Towards  the  outer  limits  of  this 
area  the  species  are  comparatively  few,  and  are  resident  during 
the  summer  months  only.  But  as  we  approach  Abyssinia  and 
India  the  species  appear  to  become  more  numerous.  In  some 
localities  a  greater  or  less  number  of  the  individuals  of  the  species 
appear  to  be  permanent  residenters.  C.  unicolor  is  only  known 
in  Madeira,  and  it  is  to  be  seen  there  all  the  year  round.  The 
two  British  species  occur  in  Palestine,  but  they  arrive  thence  each 
spring  from  regions  farther  south.  The  same  country  also  has  a 
third  species  (C.  affinis),  which  ranges  from  India  and  Cape  Colony 
to  Palestine.  The  Palestine  individuals  remain  permanently  in 
the  country,  and  are  said  by  Mr.  Tristram  to  be  restricted  to  the 
valley  of  the  Jordan.  This  species  is  remarkable  for  its  habits 
being  different  in  Palestine  from  what  they  are  in  India.  In 
the  latter  country,  Jerdon  says  it  builds  in  colonies,  wherever 
there  are  large  towns  or  old  buildings.  The  nests  are  composed 
of  feathers,  straws,  &c,  agglutinated  together  by  the  birds'  saliva. 
Occasionally  they  are  seen  breeding  in  rocks.  Tristram  says  of 
the  Palestine  bird:  "  Its  note  is  peculiar — a  gentle  and  melodious 
note-wail  of  three  semi-tones,  sharply  repeated  when  alarmed. 
It  breeds  in  colonies,  and  has  laid  its  eggs  when  Cypselus  melba 
arrives,  and  hatched  its  young  before  the  return  of  C.  apus.  The 
nest  is  most  peculiar,  under  an  overhanging  cliff,  generally  at  a 
height  of  from  300  to  400  feet  above  any  accessible  stand-point. 
The  nests  are  clustered  side  by  side  and  one  upon  another ; 
formed  not  like  those  of  other  swifts,  but  of  straws  and  quill- 
feathers  strongly  agglutinated  by  the  birds'  saliva,  and  without 


any  lining."  In  this  locality  it  appears  to  build  nowhere  else 
but  about  the  rocks. 

The  Old  World  species  of  Cluetura  live  in  the  same  area  as  the 
Cypseli,  but  their  range  is  not  quite  so  wide,  since  no  species 
appears  to  have  yet  been  met  with  in  any  part  of  Europe. 

Collocalia  dwells  along  the  southern  margin  of  the  Cypseline 
area.  It  is  for  the  most  part  restricted  to  islauds ;  its  species 
being  scattered  over  the  mazes  of  archipelagoes  stretching  from 
the  Fiji  islands  in  the  east  to  Ceylon  and  Mauritius  in  the  west. 
The  famous  Hirundo  esculenta,  the  constructor  of  the  edible; 
nests  of  the  east,  belongs  to  this  genus.  The  bird  which  Lin- 
naeus so  named  was  unknown  to  European  ornithologists  until 
lately,  the  species  which  have  been  so  named  having  proved  not 
to  be  the  Linnsean  species.  The  description  given  of  it  under 
Swallow-Tribe,  E.  C.  vol.  iv.  col.  971,  is  not  correct.  Eum- 
phius,  who  was  the  original  describer,  states  its  colour  to  be 
mostly  black  with  a  bluish  reflection,  and  that  it  has  some  white 
spots  on  the  tail  which  can  only  be  seen  by  drawing  the  tail 
feathers  apart.  The  erroneous  description  in  the  E.G.  appears 
to  have  originated  with  Buffon,  who  gave  the  name  of  Hirundo 
esculenta  to  a  bird  which  had  the  dusky  colouring  of  a  Collocalia, 
but  which  also  had  short  wings,  long  legs,  and  a  straight  bill  ; 
these  characters  alone  suffice  to  show  that  the  bird  he  described 
did  not  even  belong  to  the  Cypselidce.  In  Buffon's  bird  the  tail 
feathers  were  tipped  with  white.  No  species  of  Collocalia  yet 
found  has  that  character.  There  is  another  curious  error  relat- 
ing to  this  species  which  has  only  recently  been  corrected. 
Under  Swallow-Tribe,  E.  O,  as  well  as  under  Awje,  the 
edible  nests  are  stated  to  be  composed  of  sea- weeds.  They  are 
really  formed  mainly  of  the  saliva  of  the  birds,  which  material 
is  used  to  a  greater  or  less  extent  in  the  construction  of  the  nest 
by  many  other  species  of  Cypselidce.  The  salivary  glands  of 
Collocalia  are  remarkable  for  their  great  development. 

Dendrochelidon  is  found  in  the  same  area  as  Collocalia,  but  its 
range  is  less  extensive  ;  the  limits  being  the  neighbourhood  of 
the  Aru  islands  in  one  direction,  and  Ceylon  in  the  other.  One 
species,  D.  hlecho,  makes  a  nest  like  that  of  Collocalia,  but  much 
smaller.  It  is  semicircular,  attached  to  the  horizontal  branch  of 
a  tree,  the  branch  itself  forming  the  flat  bottom  of  the  nest. 
The  walls,  which  are  very  thin,  are  composed  of  feathers,  bits  of 
bark,  &c,  cemented  by  the  viscous  saliva  of  the  bird.  The  nest 
will  hold  but  one  egg,  and  is  so  small  that  the  bird  sits  on  the 
branch,  and  covers  the  nest  with  only  the  end  of  her  belly. 

We  will  now  turn  to  the  species  of  the  Neogseic  area.  All 
the  species  of  Cypselus  are  confined  to  the  northern  part  of  South 
America  ;  they  are  on  the  whole  smaller  than  their  congeners  in 
the  Old  World.  Like  them,  they  make  their  nest  of  feathers 
cemented  by  a  gum-like  substance,  which  is  believed  to  be  the 
saliva  of  the  bird.  Panyptila  frequents  the  northern  portion  of 
the  area  occupied  by  Cypselus,  but  also  ranges  through  Central 
America.  Mr.  Salvin  has  described  the  nest  and  habits  of  P. 
Sancti-hieronymi,  and  we  quote  his  remarks  in  order  that  they 
may  be  compared  with  those  of  other  genera.  "  The  nest  of  this 
species  is  composed  entirely  of  the  seeds  of  a  plant,  secured  to- 
gether and  hung  from  the  under  surface  of  an  overhanging  rock 
by  the  saliva  of  the  bird.  The  whole  structure  measures  two 
feet  two  inches  in  length,  and  is  about  six  inches  in  diameter. 
The  entrance  is  at  the  end,  and  the  hollow  for  the  eggs  at  the 
top.  The  first  time  we  met  with  this  beautiful  swift  was  near 
San  Geronimo  in  Vera  Paz,  soon  after  our  arrival  in  Guatemala 
in  1861.  I  then  recognised  it  as  distinct  from  P.  melanoleuca; 
but  afterwards,  not  having  secured  specimens,  imagined  we  must 
have  mistaken  it  for  that  bird.  In  July  of  last  year  (1862),  I 
had  the  satisfaction  of  having  brought  to  me  alive,  by  Mr. 
Carter  of  San  Geronimo,  two  birds  which  clearly  showed  that 
our  first  impression  was  correct.  They  had  been  caught  by  an 
Indian  under  a  rock  near  the  village  of  Matanzar,  in  the  moun- 
tains. The  birds,  though  apparently  uninjured,  were  quite 
sleepty,  not  .attempting  to  fly,  the  only  energy  they  exhibited 
was  by  making  their  powerful  claws  meet  in  my  fingers  when  I 
endeavoured  to  secure  them.  I  afterwards,  on  several  occasions, 
observed  them  flying  over  the  plain  with  amazing  swiftness 
during  dull  rainy  evenings  of  July.  Later  on  in  the  autumn, 
Mr.  Hague,  of  San  Geronimo,  secured  for  me  the  nest  which  I 
now  exhibit.  He  found  it,  during  a  visit  to  some  Indian  ruins 
in  the  neighbourhood,  sticking  to  the  undersurface  of  an  over- 
hanging rock.  The  bird  was  distinctly  seen  to  enter  several 
times,  but  Mr.  Hague  was  unable  to  shoot  it,  owing  to  its  rapid 
flight.  There  were  no  eggs  in  the  nest.  In  this  nest  we  see  the 
saliva  of  the  bird  used  as  an  adhesive  material  in  nest  building, 
as  in  the  genus  Collocalia  of  the  Old  World,  but  differently  arv. 


347 


DEVONIAN  GROUP. 


DEVONIAN  GROUP. 


348 


plied.  At  first  sight  the  saliva  appears  to  have  been  used  merely 
to  secure  the  foundation  of  the  nest  (if  the  term  may  be  applied 
inversely)  to  the  overhanging  projection  of  rock  upon  which  the 
rest  of  the  structure  is  woven,  as  in  the  the  nests  of  the  1 cteridcc ; 
but  upon  closer  examination  it  will  be  seen  that  the  saliva  has 
been  applied  to  secure  every  one  of  the  seeds  used  in  the  con- 
struction of  the  nest,  and  in  no  other  way  could  so  firm  and 
durable  a  structure  be  attained.  Another  curious  feature  will 
be  noticed  in  this  nest,  which  is  the  false  entrance  at  the  side. 
I  remember  to  have  seen  a  similar  thing  in  other  nests  ;  I  think 
they  were  Australian.  They  appear  to  be  placed  there  to  de- 
ceive some  enemy,  such  as  a  snake  or  lizard,  to  the  attacks  of 
which  the  parent  bird  or  its  offspring  would,  during  the  time  of 
incubation,  be  more  exposed.  It  would  be  interesting  to  know 
how  the  materials  for  the  nest  were  gathered,  whether  from  the 
plant  itself,  or  caught  in  the  air  by  the  bird  as  the  seeds  were 
carried  by  the  wind."    (Proc.  Zool.  Soc.  1863,  p.  191.) 

Chatura  has  a  wider  range  than  any  other  American  genus. 
Representations  of  it  are  to  be  found  from  California  and  the 
United  States  on  the  north  to  La  Plata  on  the  south.  The  spe- 
cies are  for  the  most  part  larger  than  their  congeners  in  the  old 
world.  The  largest,  C.  semicollaris,  has  a  total  length  of  ten  inches, 
and  has  as  yet  only  been  found  in  Mexico.  The  next  in  size, 
C.  zonaris,  is  nine  inches  long.  It  ranges  from  La  Plata  to 
Guatemala,  or  about  50  degrees  of  latitude.  Each  of  the  other 
species  spreads  over  a  far  less  extent  of  country  than  C.  zonaris. 
The  chimney  swallow,  C.  pelasgia,  is  the  only  species  inhabiting 


the  eastern  United  States.  Its  mode  of  nidilication  has  been 
described  by  Dr.  Brewer  in  the  following  terms  : — "  The  nest  of 
the  chimney  swallow  is  one  of  the  most  remarkable  structures  of 
the  kind  to  be  found  among  the  handiworks  of  even  this  inte- 
resting family,  nearly  all  of  whom  are  far  from  being  undistin- 
guished for  their  architectural  accomplishments.  It  is  composed 
of  small  twigs  of  nearly  uniform  size,  which  are  interwoven  into 
a  neat  semicircular  basket.  In  selecting  the  twigs  with  which 
to  construct  the  nest,  the  swift  seems  to  prefer  to  break  from  the 
tree  such  as  are  best  adapted  to  its  wants,  rather  than  to  gather 
those  already  upon  the  ground.  This  is  done  with  great  skill 
and  adroitness  while  on  the  wing.  Swooping  on  the  coveted 
twig,  somewhat  as  a  hawk  rushes  at  its  prey,  it  parts  it  at  the 
desired  place  and  bears  it  off  to  its  nest.  This  fact  is  familiar  to 
all  who  have  attentively  observed  their  habits.  Each  of  these 
twigs  is  strongly  fastened  to  its  fellows  by  an  adhesive  saliva 
secreted  by  the  bird ;  and  the  whole  structure  is  as  strongly 
cemented  to  the  side  of  the  chimney  in  which  it  is  built  by 
means  of  the  same  secretion.  When  dry  this  saliva  hardens 
into  a  glue-Uke  substance,  apparently  firmer  even  than  the  twigs 
themselves.  In  separating  a  nest  from  the  chimney  I  have 
known  portions  of  the  brick  to  which  it  was  fastened  to  give 
way  sooner  than  the  cement  with  which  it  had  been  secured." 
(N.  American  Oology,  vol.  i.  p.  109.) 

Cypseloides  occurs  in  Brazil,  the  West  India  islands,  and  Bri- 
tish Columbia. 
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DEVONIAN  GROUP.  [E.  C.  vol.  ii.  cols.  320,  321  ;  and 
Old  Red  Sandstone,  E.  C.  vol.  iv.  cols.  78 — 80.]  The 
term  "Devonian  Group"  was  originally  applied  to  the  great 
series  of  grits,  sandstones,  slates,  and  limestones,  which  occupy 
the  northern  portions  of  West  Somerset  and  Devonshire.  It 
has  since  been  applied  to  aU  the  foreign  strata  which  are  be- 
lieved to  be  of  the  same  age,  that  is  intermediate  between  the 
Silurian  and  carboniferous  formations.  Considering  how  diffi- 
cult it  is  to  prove  the  contemporaneity  of  strata,  we  shall  prefer 
to  apply  this  term  to  all  the  rocks  which  were  laid  doAvn  in  the 
period  intervening  between  the  above-mentioned  formations,  so 
as  to  make  it  independent  of  the  precise  age  of  the  North  Devon 
rocks  themselves. 

The  rocks  of  North  Devon  are  the  typical  representatives  of 
the  Devonian  group ;  and  if  Professor  J ukes's  suggestion  be 
accepted  that  these  strata  are  simply  old  red  sandstone  and 
carboniferous  slates,  doubts  will  be  entertained  by  some  as  to 
the  Devonian  age  of  the  foreign  strata  which  are  usually  con- 
sidered to  belong  to  this  period. 

Before,  however,  making  any  further  allusion  to  Professor 
Jukes's  opinions,  we  will  endeavour  to  indicate  the  facts  upon 
which  is  based  the  conclusion  that  the  rocks  of  North  and 
South  Devon  represent  a  special  period  of  time. 

According  to  the  most  generally  received  opinions  the  rocks  of 
North  Devon  follow  one  another  conformably,  that  is,  without 
any  break  in  the  stratigraphical  succession  from  the  lowest  beds 
at  the  Foreland  and  Lynton  on  the  north  coast  to  the  lowest 
carboniferous  beds  south  of  Barnstaple.  In  this  area  the  upper 
Devonian  pass  into  the  carboniferous  system,  but  as  we  are  igno- 
rant what  connection  the  Lynton  beds  have  with  the  rocks 
beneath,  no  idea  can  lie  formed  from  stratigraphical  considera- 
tions only  as  to  whether  the  Devonian  series  passes  conformably 
into  the  Silurian  group  at  moderate  or  great  depths  below  the 
horizon  of  the  Lynton  sandstone,  or  whether  there  may  not  be  a 
great  thickness  of  rock  below  this  horizon,  and  even  then  an 
unconformability  between  the  lowest  Devonians  and  highest 
Silurians.  As  the  uppermost  connection  is  manifest  while  the 
lowermost  is  unknown,  caution  should  induce  us  to  place  the 
Lynton  sandstone  as  high  as  possible  consistent  with  the  nature 
of  the  strata  and  the  character  of  the  organic  remains  in  the 
overlying  slates.  The  general  strike  of  the  Devonian  strata  is 
N.N.W.  and  S.S.E.,  and  the  average  dip  is  south  and  a  little  to 
the  west  of  south ;  so  that  in  passing  from  north-  to  south  we 
traverse  the  outcrops  in  an  ascending  order.  The  same  succes- 
sion presents  itself  in  going  from  Porlock  directly  south,  as  in 


following  the  coast  line  from  Porlock  to  Bideford  Bay  ;  but  the 
sections  are  best  displayed  along  the  coast.  The  lowest  Devo- 
nian beds  known  are  the  sandstones  which  occupy  the  country 
from  the  North  Foreland  to  the  Quantock  Hills,  but  it  is  covered 
in  places  by  the  new  red  sandstone.  The  lowest  strata  are 
exposed  at  the  north-west  side  of  the  Quantock  Hills,  and  near 
Minehead.  In  the  Minehead  district  they  are  coarse  red,  grey, 
pale  yellow,  and  mottled,  thick  bedded  sandstone,  interstratified 
with  fine  grained  flaggy  beds,  which  have  a  general  dip  to  the 
north-east.  At  Lower  Hopcote  they  still  have  a  north-easterly 
dip,  and  consist,  at  this  place,  of  massive  beds  of  red  and  grey 
crystalline  grits,  which  are  much  jointed  and  are  parted  by 
falsely  bedded  clayey  shale.  .  In  lithological  details  these  beds 
are  more  like  the  old  red  sandstone  of  Scotland  and  Wales 
than  others  in  Devonshire  ;  but  no  organic  remains  have  been 
found  in  them.  The  north-easterly  dip  is  general  amongst 
these  lowest  beds,  but  towards  the  south  they  are  either  arched 
over  by  an  anticlinal,  or  faulted  so  as  to  have  a  north-westerly 
dip.  The  point  where  the  change  of  dip  occurs  is  hidden  by 
triassic  sandstones  and  conglomerates  ;  but  it  is  in  a  line  with 
the  faults  which  run  east  and  west  past  St.  Decuman,  Watchet, 
Quantock's  Head,  and  Little  Stoke.  These  strata  form  the 
Lynton  sandstone ;  and  are  noticeable  for  having  a  splintery 
fracture,  and  for  breaking  up  into  very  small  cubical  fragments, 
in  which  respects  it  differs  from  the  usual  character  of  the  old 
red  sandstone.  All  the  high  land  about  Porlock  is  composed 
of  these  hard  sandstones.  The  actual  junction  of  the  Lynton 
sandstone  with  the  next  succeeding  group,  the  Lynton  slates, 
does  not  seem  to  have  been  observed;  but  as  the  dip  of  the 
slates  is  conformable  with  that  of  the  sandstones  in  many  places, 
it  is  presumed  that  there  is  no  fault  or  break.  At  Foreland  the 
lower  slates  are  much  disturbed.  The  Lynton  slates  are  about 
1500  feet  thick,  and  have  a  gentle  dip  towards  the -south.  Their 
junction  with  the  Hangman  grits  above  may  be  seen  at  Wood- 
abay,  Heddonmouth,  and  other  places.  The  slates  are  inter- 
bedded  here  and  there  with  calcareous  nodules,  in  which  many 
of  the  fossils  of  this  group  occur.  The  gritty  character  of  the 
slates  and  limestones,  and  the  general  distribution  of  ripple 
marks  and  false  bedding  indicate  that  these  strata  were  depo- 
sited in  a  shallow  rather  than  a  deep  sea.  The  calcareous  matter 
prevails  most  towards  the  lower  portion  of  the  Lynton  slates. 
The  fossils  are  generally  distributed,  but  are  not  very  abundant 
in  species,  although  some  of  the  beds  may  be  crowded  with  indi- 
viduals of  one  species.  Thus  Orthis  arcuata  occurs  in  extreme 
profusion  at  Watersmeet,  Lynton,  and  many  other  localities. 
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Etheridge  records  fifteen  species  from  these  slates ;  the  most 
characteristic  of  which  are  Fenestclla  antiqua,  Megalodon  cucul- 
latum,  Orthis  arcuata,  Orthis  granulosa,  Spirifera  lozvicosta,  Pleu- 
rotomaria  aspera,  and  Bellerophon  globatus. 

The  Hangman  grits  are  a  series  of  red  sandstones,  from 
1500  to  2000  feet  thick,  which  are  exposed  along  a  helt  of  country 
about  three  miles  wide,  from  Trentishoe  on  the  west  to  Croydon 
Hill  on  the  east,  or  along  a  strike  of  about  30  miles.  As  already 
noticed,  they  are  conformable  with  the  Lynton  slates  below,  and 
they  are  also  conformable  with  and  graduate  into  the  calcareous 
slates  of  the  Ilfracombe  series  above,  as  may  be  seen  at  Combe- 
Martin  Bay,  and  in  the  neighbourhood  of  Oaktrow.  Thus  at 
Oaktrow  the  grits  are  fissile,  and  separated  by  slaty  partings. 
Between  Oaktrow  and  Ashwell  the  slates  thicken  at  the  ex- 
pense of  the  sandstones,  and  at  Catcombe  the  grits  are  absent, 
the  strata  being  entirely  composed  of  slate.  In  going  still  farther 
south,  the  slates  become  more  and  more  calcareous,  until  at 
Wheddon  Cross  and  many  places  in  the  same  line  of  strike, 
thick  bands  of  limestone  are  met  with  containing  the  charac- 
teristic fauna  of  the  Ilfracombe  series.  Advancing  still  south, 
the  beds  retain  the  usual  southerly  dip,  the  limestones  die  out, 
and  the  beds  become  formed  of  a  grey  glossy  slate,  the  Morthoe 
slates.  The  fossils  of  the  Hangman  grits  are  few,  and  confined 
to  casts  of  Myalirue,  Nation;,  and  a  few  other  forms.  The  slate3 
which  succeed  abound  in  Stringocephalus  Burtini,  and  hence  are 
sometimes  called  the  Stringocephalus  slates.  The  calcareous 
slates  which  follow  next  have  yielded  many  fossils,  most  of 
which  are,  however,  confined  to  the  limestones.  The  limestones 
occur  in  two  series  in  the  middle  part  of  the  calcareous  slates, 
which  are  about  1000  feet  apart.  As  the  typical  localities  for 
the  middle  Devonian  fossils  are  grouped  round  Combe  Martin, 
Watermoutb,  Hagginton,  and  Ilfracombe,  we  will  quote  Mr. 
Etheridge's  description  of  them  : — "At  Watermouth,  which  is  in 
a  direct  line  (on  the  strike)  with  the  main  mass  of  the  shales, 
slates,  and  lower  limestones  of  Combe  Martin,  many  good  sec- 
tions occur,  both  in  old  quarries  and  on  the  coast.  The  shales, 
slates,  and  sandstones,  which  alternate  here,  are  remarkable  for 
their  diversity  of  character,  yet  continuing  with  the  same  condi- 
tions repeated  round  Widmouth  Head  to  Hagginton  Beach. 
Quartz  veins  with  lead  I  know  nowhere  else.  At  Sandaby, 
masses  of  siliceous  rocks,  containing  Stringocephalus  Burtini 
(Defr.),  occur  ;  and  Mr.  Valpy  has  obtained  Trimerocephalus 
Iwvis  (Miinst.),  from  mottled  grey  and  red  shaly  rocks  which 
overlie  the  stringocephalic  grits,  associated  with  Spirifera  dis- 
juncta  (Sow.),  Atrypa  reticularis  (Lin.),  and  its  variety,  A.  aspera 
(Schloth.),  Ehynchonella  pleurodon  (?),  Fenestella,  &c.  The  Wid- 
mohth  series  at  its  lowest  part  consists  of  finely  laminated,  thick- 
bedded  sandstones,  with  Tentaculites  scalaris  (Schloth.),  and  casts 
of  other  fossils.  Above  this  tentaculite  sandstone  succeeds  a 
considerable  seam  of  red  sandstones,  in  which  no  organic  remains 
occur  ;  an  irregular  mass  of  dark  limestones,  with  corals,  espe- 
cially Favosites  cervicornis  (Blainv.),  Stromatopora,  and  obscure 
masses  of  Cyathophijllum  ccespiitosum,  (Goldf.),  overlies  the  red 
grits.  Mr.  Valpy  informs  me  that  on  this  limestone  thin  shales 
occur  which  are  studded  with  carbonaceous  nodules  and  copro- 
lites  of  fish.  Succeeding  the  Widmouth  rocks,  and  higher  in  the 
series,  are  the  Billage  and  Hagginton  beds.  I  examined  the 
latter  only  ;  but  a  glance  at  them  convinced  me  that  patient  and 
lung  study  only  could  enable  anyone  to  make  out  the  details  of 
the  complicated  structure  of  the  rock  masses  of  Hagginton  Beach. 
The  history  of  the  Ilfracombe  group  is,  indeed,  written  in  the 
coast  series  from  Combe  Martin  Bay  to  Ilfracombe,  but  particu- 
larly so  in  the  fine  section  of  slates,  sandstone,  shaly  limestone, 
and  grits  of  Hagginton  Beach  and  the  Hill  quarries,  the  impure 
clayey  limestones,  and  quartzose  sandstones,  &c,  on  the  coast, 
and  Hagginton  Hill  quarry  having  yielded  upwards  of  30  species, 
20  of  which  belong  to  the  Brachiopoda."  The  series  of  beds 
from  the  Hangman  grits  to  the  Mortehoe  slates  inclusive  have 
yielded  upwards  of  70  species,  which  constitute  a  well-marked 
and  distinctive  fauna.  The  Mortehoe  slates  pass  into  the  seiies 
above  it,  or  the  Pickwell  Down  sandstones,  without  any  disturb- 
ance. Professor  Jukes's  views  as  to  the  stratigraphical  relation 
of  the  Devonian  strata  mainly  depend  upon  the  supposed 
existence  of  a  great  fault  between  the  Mortehoe  slates  and 
Pickwell  Down  sandstones,  with  a  downthrow  on  the  north  of 
thousands  of  feet.  We  append  Mr.  Etheridge's  facts  in  favour 
of  their  conformability  : — "  I  have  now  to  show,  if  possible,  that 
there  is  no  unconformity  in  Morte  Bay  between  the  Mortehoe 
and  Woolacombe  slates,  and  the  Pickwell  Down  sandstones,  and, 
that  they  here  insensibly,  through  lithological  changes,  gra- 
duate into  the  hard  red  grits  and  sandstones  at  Potter's  Hill, 


Croscombe,  and  Pickwell  Down,  as  they  do  at  Wiveliscombe  and 
intermediate  points.  Up  to  the  village  of  Woolacombe,  north  of 
the  stream,  the  slates  are  seen  in  places  on  the  shore  under 
Tracey  and  Potter's  Hill,  dipping  60°  and  70°  S.  The  Woolacombe 
and  Osborough  valley  was  carefully  searched  ;  and  nowhere 
down  the  stream,  which  here  runs  over  and  cuts  through  the 
strike  of  the  beds,  or  to  the  east  at  Dean  Mill,  where  they  are 
cut  across  by  another  rivulet,  and  dip  70°  S.,  did  I  detect  any 
inversion,  notable  disturbance,  or  alteration  ;  more  than  that, 
the  gradation  into  the  thicker  beds  of  Potter's  Hill  and  Higher 
Buller  is  traced  through  a  series  of  red  gritty  slates  and  fissile 
sandstones,  dipping  50J  S.,  and  resembling  in  all  particulars  the 
junction  at  and  passage  under  Main  Down,  west  of  Wiveliscombe, 
&c;  the  small  quarry  on  Potter's  Hill  showed  the  same  lower 
thin-bedded  red  grits  dipping  45°  S. ;  on  the  strike  of  these  beds, 
east,  across  the  hill,  and  in  a  quarry  at  Higher  Buller,  the  same 
series  clip  60°  S.  Descending  to  the  shore  under  Potter's  Hill 
and  at  Tracey,  we  now  take  them  in  upward  succession  ;  the 
reefs  of  grey  fissile  slates,  with  rusty  or  decomposed  bands,  that 
crop  out  on  the  shore  immediately  west  of  the  kiln  at  Woola- 
combe, are  the  same  that  occur  in  the  Tracey  and  Osborough 
valley,  and  are  immediately  succeeded  by  the  Potter's  Hill  red 
group.  On  and  along  the  shore  between  Woolacombe  and  Baggy 
Point  twelve  groups  or  reefs  of  red,  claret,  grey,  and  green  mica- 
ceous sandstones  crop  up,  and  the  recent  marine  sands  of  Morte 
Bay  (AVoolacombe  Sands)  cover  up  their  inclined  edges  and  con- 
tinuous dip.  Every  bed  visible  along  the  shore,  and  composing 
this  series  of  sandstones,  was  measured,  the  interspaces  (covered 
by  the  sands)  were  paced,  and  careful  notes  made  upon  the 
whole  magnificent  section  up  to  the  overhanging  abrupt  northern 
face  and  escarpment  of  Baggy  Point,  where,  without  a  trace  of 
movement,  break,  or  unconformity,  the  passage  into  the  true 
fossiliferous  Upper  Devonians  is  complete.  It  is  both  super- 
fluous and  unnecessary  to  describe  the  Morte  section  in  detail ; 
it  speaks  for  itself  ;  neither  above  or  at  the  top  of  the  upper  old 
red  sandstone  at  Vention  and  Peelsborough,  nor  at  the  base  at 
Tracey  or  Osborough  is  there  any  evidence  of  dislocation,  or  any 
trace  of  a  fault."  The  calcareous  slate  series  has  an  estimated 
thickness  of  about  8000  feet,  and  the  Mortehoe  slates  are  at 
least  4000  feet.  Hence  the  whole  thickness  of  the  beds,  from  the 
base  of  the  Hangman  grits  to  the  base  of  the  Pickwell  Down 
sandstones  is  about  14,000  feet. 

Above  the  Pickwell  Down  sandstones,  which  are  unfossili- 
ferous,  there  is  first  a  band  of  pale,  nearly  white,  slate,  contain- 
ing a  few  bivalves,  followed  by  a  thick  series  of  greenish  grey 
grits,  with  bands  of  Gucullcca  and  Avicula  Damnoniensis,  and 
beds  of  olive  or  greenish  shale,  in  which  a  few  plant  remains 
are  met  with,  as  well  as  abundance  of  Lingula  sguamiformis  (L. 
mola,  Salter).  These  are  the  Marwood  beds  of  Mr.  Salter,  and 
the  Baggy  and  Marwood  slates,  Croydon  beds,  and  Braunton 
beds  of  Mr.  Etheridge.  Overlying  these  is  an  alternating  series 
of  calcareous  sandstones,  grey  shales,  with  thin  nodular  bands  of 
limestone,  and  grey  fossiliferous  slate,  more  or  less  cleared,  and 
which  in  the  aggregate  measure  many  hundreds  of  feet.  It 
represents  the  Pilton  group.  The  grey  slates  and  finely  lami- 
nated sandstone  make  up  the  bulk  of  the  group.  The  sandstone 
is  generally  calcareous,  but  in  places  it  is  really  an  oolitic  lime- 
stone. The  fossils  which  are  characteristic,  or  most  abundant  in 
those  beds,  are  Avicula  Damnoniensis,  Strophalosia  productoides, 
Spirifera  disjuncta,  Sp.  barumensis,  Productus  prwlongus,  Orthis 
interlineata ;  together  with  species  of  Gurtonotus,  Actinocrinus, 
Poteriocrinus,  and  Rhodocrinus.  There  are  also  numerous  black 
phosphatic  nodules.  South  of  the  Pilton  series  come  the  Barn- 
staple beds,  which  contain  a  large  proportion  of  the  carboniferous 
fossils,  and  which  Mr.  Salter  correlates  with  the  true  carboniferous 
slate  of  Ireland.  Still  farther  south  are  the  culm  measures,  the 
carboniferous  limestone,  and  the  millstone  grit,  all  of  which 
unquestionably  belong  to  the  carboniferous  formation,  and  which 
in  places  are  seen  to  rest  unconformably  upon  the  upturned 
edges  of  the  Devonian  strata. 

These  data,  then,  seem  to  prove  that  the  Devonian  strata  are 
conformable  from  top  to  bottom,  and  are  older  than  the  Carboni- 
ferous formation ;  that  there  is  an  alternation  of  reddish  sand- 
stones, containing  few  or  no  fossils,  with  slates,  shales,  and 
limestones,  which,  for  the  most  part,  abound  in  fossils;  that 
there  is  a  resemblance  in  some  general  features  between  the 
sandstones,  slates,  limestones,  &c,  at  different  horizons,  which 
might  induce  some  to  suspect  that  they  were  repetitions  of  one 
another  ;  but  a  closer  examination  reveals  details  which  seem  to 
disprove  rather  than  confirm  such  a  supposition.  Professor 
Jukes's  view  is  that  the  Lynton  sandstone  is  equivalent  to  old 
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red  sandstone;  that  it  is  overlain  by  the  strata  which  are 
mentioned  above  on  the  Lynton  slates,  Hangman  grits,  the 
Ili'racombe  calcareous  slates,  and  the  Mortehoe  slates,  and  which 
he  considers  to  be  the  representatives  of  the  carboniferous  slates 
of  Ireland.  The  upper  limit  of  the  Mortehoe  slates,  he.  believes, 
is  marked  by  a  fault  which  has  depressed  the  strata  to  such  an 
extent  as  to  bring  the  Mortehoe  slates  on  a  level  with  the 
Tickwell  Down  sandstone,  which  he  regards  as  a  repetition  of 
the  Lynton  sandstone ;  while  the  strata  from  the  Baggy  slates 
to  the  Barnstaple  beds  are  repetitions  of  those  from  the  Lynton 
to  the  Mortehoe  slates.  There  is,  however,  no  proof  of  a  fault, 
nor  of  an  anticlinal,  such  as  the  nature  of  the  case  would 
demand;  and  the  lithological  structure  of  the  strata  does  not 
accord  with  the  view  of  their  being  repeated,  for  the  Lynton 
sandstone  is  very  different  from  the  Pickwell  Down  sandstone ; 
the  Lynton  slates  are  markedly  distinct  from  the  Baggy  and 
Marwood  slates ;  the  Hangman  grits  are  readily  distinguishable 
from  the  Braunton  beds,  and  there  is  nothing  whatever  in  North 
Devon,  on  the  south  side  of  the  supposed  fault,  to  correspond 
with  the  calcareous  slates  and  Mortehoe  slates,  which  are  so  well 
developed  to  the  north  of  it. 

The  palteontological  evidence  is  still  more  decisive  against 
Professor  Jukes's  views.  This  will  appear  from  the  following 
list  given  by  Mr.  Etheridge,  in  which  the  species  from  the 
Lynton  slates  are  grouped  as  Lower  Devonian;  those  from  the 
Hangman  grits  and  calcareous  slates  as  Middle  Devonian;  and 
those  from  the  strata  above  the  Mortehoe  slates  as  Upper 
Devonian. 

Lower  Devonian. 

Alveolites  suborbicularis.  Lam. 

Favosites  cervicornis.  Blainv. 

Petraia  pleuriradialis.  Pliill. 

Actinocrinus  tenuistriatus.  Phill. 

Fenestella  antiqua.  Goldf. 

Chonetes  Hardrensis.  Phill. 

Orthis  arcuata.  Phill. 

Orthis  granulosa.  Phill. 

Spirifera  annulifera.  Valen. 

S.  hysterica.  Sehlott. 

S.  lawicosta.  Valen. 

Streptorhynchus  umbraeulum.  Sehlott. 

Pterinea  spinosa.  Pliill. 

Ctenodonta  Krachtse.  Rocn. 

Megalodon  cucullatum.  Sow. 

Pleurotomaria  aspera.  Sow. 

Bellerophon  striatus.  Bronn. 
Middle  Devonian. 

Stromatopora  coneentrica.  Goldf. 

Amplexus  tortuosus.  Phill. 

Cyathophyllum  oequiseptuin.  Edw. 

C.  boloniense.  Blainv. 

C.  caespitosum.  Goldf. 

C.  helianthoides.  Goldf. 

C.  obtortum.  Edw. 

Cystiphyllum  vesiculosum.  Goldf. 

Favosites  cervicornis.  Blainv. 

F.  dubia.  Blainv. 

F.  fibrosa  ?  Goldf. 

Hallia  Pengellyi.  Edw. 

Heliolites  porosa.  Goldf. 

Heliophyllum  Hallii.  Edw. 

Pachyphyllum  devoniense.  Edw. 

Cyathocrinus  macrodactylus. 

C.  variabilis.  Phill. 

Tentaculites  annulatus?  Schloth. 

T.  scalaris.  Schloth. 

Thacops  (Trineroeephalus)  la;vis.  Miinst. 

Ceriopora  sirailis.  Phill. 

Fenestella  antiqua.  Goldf. 

F.  arthritica.  Phill. 

Glauconome  sp. 

Betepora  repistria.  Goldf. 

Athyris  coneentrica.    V.  Bueh. 

A.  lachryma  ?  Sow. 

Atrypa  desquamata.  Sow. 

A.  reticularis.  Linn. 

A.  reticularis,  var.  aspera.  Schloth. 

Cyrtina  heteroclyta.  Defr. 

Merista  plebeia.  Sow. 

Orthis  intcrlineata.  Sow. 

0.  striatula.  Schloth. 

Renssclocria  stringieeps.  Rocm. 

Rhynehonella  cuboides.  Sow. 

R.  pleurodon.  Phill. 

R.  pugnus.  Mart. 

Spirifera  canalifera.  Valen. 

S.  curvata.  Schloth. 

S.  disjuncta.  Sow. 

S.  nuda.  Sow. 

S.  speciosa.  Schloth. 
Stringocephalus  Burtini.  Defr, 


Streptorhynchus  crenistria.  Thill. 
S.  umbraeulum.  Schloth. 
Strophomena  rhomboidalis.  Wahl. 
?  Megalodon  cucullatum.  Sow. 
Schizodus  deltoideus.  Phill. 
Myalina  sp. 

Acroculia  vetusta.  Sow. 
Euomphalus  radiatus.  Phill. 

E.  serpens.  Phill. 
Macrocheilus  brevis.  Sow. 
Natica  meridionalis.  Phillips. 
Bellerophon  bisculcatus.  Rocm. 
Conularia  sp. 

?  Orthoceras  cylindraceum.  Sow. 
Orthoceras  cylindricura.  Sow, 
0.  tcntaculare.  Phill. 
Fish  remains. 
Upper  Devonian. 

Enorria  dichotoma.  Haught. 
Adiantites  Hibernicus.  Forbes. 
Sagenaria  veltheimiana.  Stcrnb. 
Bornia  transitionis.  Gopp. 
?  Amplexus  tortuosus.  Phill. 
Fistulipora  cribrosa.  Goldf. 
?  Michelinia  antiqua.  McCoy. 
Petraia  Celtica  ?  Lonsd. 
P.  pleuriradialis.  Phill. 
Actinocrinus  tenuistriatus.  Phill, 
A.  triacontadactylus  ?  Mull. 
Adclocrinus  hystrix.  rhill. 
Cyathocrinus  macrodactylus. 
C.  pinnatus.  Goldf. 
C.  variabilis.  Phill. 
Tentremites  ovalis.  Goldf. 
Taxoerinus  macrodactylus.  rhill. 
Phacops  granulatus.  Miinst. 
P.  latifrous.  Bronn. 
P.  (Trimcrocephalus)  loovis.  Miinst. 
?  Ceriopora  similis.  Phill. 
C.  gracilis.  Phill. 
Fenestella  antiqua.  Goldf. 

F.  plebeia.  McCoy. 
Glauconome  bipkmata.  Phill. 
Tolypora  laxa.  Phill. 
Athyris  coneentrica.    V.  Buch. 
A.  decussata.  Sow. 

?  A.  indentata.  Sow. 

A.  oblonga.  Sow. 

?  Atrypa  desquamata.  Sow. 

Chonetes  Hardrensis.  Phill. 

Discina  nitida.  Phill. 

Lingula  squamiformis.  rhill. 

Orthis  interlineata.  Sow. 

0.  striatula.  Schloth. 

?  Productus  longispinus.  Dav. 

P.  proelongus.  Sow. 

P.  scabriculus.  Mait. 

Kliynchonella  laticosta.  Phill. 

R.  pleurodon.  Phill. 

R.  pugnus.  Mait. 

R.  reniformis.  Sow. 

Spirifera  disjuncta.  Sow. 

S.  lineata.  Mart. 

S.  megaloba.  Hall. 

S.  mesomala.  Phill. 

S.  obliterata.  Phill. 

S.  rudis.  Phill. 

S.  Urii.  Fleming. 

Spiriferina  cristata.  Schloth. 

Streptorhynchus  crenistria.  Phill. 

S.  plicata.  Sow. 

S.  semioireularis.  Phill. 

Strophalosia  productoides.  March. 

Strophomena  rhomboidalis.  WaM, 

Terebratula  elonguta  ?  Schloth. 

T.  sacculus.  Mart. 

Avicula  Damnoniensis.  Sow. 

A.  subradiata.  Phill. 

Aviculopecten  nexilis.  Sow. 

A.  polytdchus.  Phill. 

A.  transversus.  Sow. 

Pterinea  cancellata.  Phill. 

P.  reticulata.  Phill. 

P.  rudis.  Phill. 

?  Clidophorus  ovatus.  Sow. 

Cuculla;a  amj-gdalina.  Thill. 

C.  augusta.  Sow. 

C.  complanata.  Pliill. 

C.  depressa.  Phill. 

Cucutlsea  Hardingii  var.  Sow. 

C.  trapezium.  Sow. 

Ctenodonta  latissima.  Phill. 

0.  lineata.  Phill. 

C.  plicata.  Phill. 

C.  pullastriformis.  McCoy. 

C.  antiqua. 

Curtonotus  unio.  Salt. 
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C.  elegans.  Salt. 

Cypricardia  Phillipsii.  D'Orb. 

Leptodomus  constrictus.  M'Coy. 

Sanguinolaria  elliptica.  Phill. 

S.  (Edmondia)  sulcata.  Munst. 

Sanguinolites  complanatus.  Phill. 

S.  liratus.  Phill. 

Acrooulia  vetusta.  Sow. 

Euomphalus  serpens.  Phill. 

Loxonema  rugifera.  Phill. 

Macrocheilus  neglectus.  Pliill. 

Murchisonia  angulata.  Phill. 

Natica  meridionalis.  Phill. 

Pleurotomaria  aspera.  Sow. 

P.  cancellata.  Phill. 

P.  expansa.  Phill. 

P.  gracilis.  Phill. 

Bellerophon  bisculcatus.  Roem. 

B.  subglobatus.  M'Coy. 

B.  Urii.  Fleming. 

Porcellia  Symondsii. 

Goniatites  vinctus.  Sow. 

?  Orthoceras  cinctum.  Sow. 

0.  cylindraceum.  Sow. 

0.  imbricatum  ?  Wahl. 

0.  lineolatum.  Phill. 

0.  ludense  ? 

0.  tentaculare.  Phill. 

0.  undulatum. 

0.  striatum. 

Holoptychius  sp. 

According  to  these  lists  there  are  14  genera  and  17  species 
known  from  the  Lower  Devonian ;  38  genera  and  59  species 
from  the  Middle  Devonian ;  and  55  genera  and  1 10  species  from 
the  Upper  Devonian.  The  palseontological  relations  between 
these  groups  will  be  seen  from  the  following  summary,  in  which  the 
percentages  are  so  calculated  as  to  obviate  as  much  as  possible 
the  misconception  liable  to  arise  from  paucity  and  inequality  in 
the  number  of  species.  One  example  will  illustrate  what  we 
mean.  If  only  a  few  species  were  known  from  the  Lower 
Devonian,  and  these  species  were  to  recur  in  the  Middle 
Devonian,  associated  with  upwards  of  50  other  species,  it  would 
not  represent  the  probable  closeness  of  the  connection  to  say 
that  all  the  Lower  Devonian  species  pass  up  into  the  Middle 
Devonian.  A  more  approximate  idea  will  be  obtained  by 
calculating  the  percentage  common  to  both  periods  upon  the 
numbers  present  in  each  division,  and  dividing  by  two;  and  this 
is  what  we  have  done.  For  instance,  5  species,  or  39  per  cent,  of 
the  Lower  Devonian  species,  pass  up  into  the  Middle  Devonian 
strata,  of  the  fauna  of  which  they  constitute  rather  more  than  8 
per  cent.  These  numbers  added  together  and  divided  by  2  yield 
23  per  cent.,  which  represents  the  approximate  palseontological 
degree  of  affinity  between  the  two  faunas.  Of  the  17  Lower 
Devonian  species,  5  pass  into  the  Upper  Devonian,  and  the 
affinity  between  the  two  faunas  is  21  per  cent.  Of  the 
Middle  Devonian  species  20  pass  into  the  Upper  Devo- 
nian, the  affinity  between  the  two  faunas  being  26  per  cent. 
One  or  two  species  in  the  Lynton  beds,  or  Lower  De- 
vonian, is  known  in  the  carboniferous  limestone;  but  even 
this  point  is  doubtful,  for  it  is  not  certain  that  the  Chonetes 
hardrensis  of  the  Lower  Devonian  is  specifically  the  same  as 
the  Chonetes  hardrensis  of  the  carboniferous  formation ;  and 
Fenestella  antiqua  is  a  fossil  that  cannot  be  relied  on,  since  it 
generally  occurs  in  casts.  The  palasontological  evidence  then, 
as  far  as  it  goes,  confirms  the  distinctness  of  the  Lower,  Middle, 
and  Upper  Devonian  groups,  and  discountenances  the  view  that 
the  Lower  and  Upper  are  formed  of  the  same  strata.  More- 
over, it  shows  decidedly  that  the  Ufracombe  series  is  not  a  part 
of  the  carboniferous  formation,  since  less  than  9  per  cent,  of  the 
Middle  Devonian  fossils  pass  into  that  formation  in  other  areas. 

If,  then,  it  be  admitted  that  the  so-called  Devonian  strata 
were  deposited  after  the  Silurian,  and  before  any  of  the  carboni- 
ferous rocks,  it  would  seem  probable  that  they  might  be,  either 
wholly  or  in  part,  synchronous  with  the  old  red  sandstone,  which 
occupies  a  similar  stratigraphical  position.  Many  geologists 
have  written  in  support  of  the  view  that  Lower,  Middle,  and 
Upper  Old  Red  Sandstone,  correspond  with  the  Lower,  Middle, 
and  Upper  Devonian.  Thus,  Mr.  Salter  has  described  how  the 
upper  old  red  of  Pembrokeshire  consists  almost  entirely  of  red 
sandstone  and  marl  north  of  West  Angle  Bay,  there  being  only 
a  few  grey  sandstones  and  subcalcareous  bands.  Farther  south 
the  red  sandstones  diminish,  and  are  replaced  by  fossiliferous 
limestones  and  grey  shales.  The  fossils  comprise  Serpula  advena, 
Avicula  damnmiensis,  Cucullma  trapezium  (?),  Bhynchonella 
latlcosta,  Bellerophon  bisculcatus;  as  also  species  of  Pleurotomaria, 
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Nucula,  Sanguinolites,  Modiola,  Axinus,  and  Discina;  many  of 
which  are  characteristic  of  the  Upper  Devonian  of  North 
Devon.  On  passing  into  North  Devon,  the  grey  shales  and 
limestones  present  a  still  greater  development,  while  the  red 
sandstone  has  almost  disappeared.  There  are  several  plants 
which  have  as  yet  only  been  found  in  the  upper  division  of  the 
Old  Red  Sandstone,  and  of  the  Devonian  of  North  Devon,  viz., 
Knorria  dichotoma,  Adiantites  hibernica,  Sagenaria  velthcimiana, 
and  Bornia  transitionis.  The  evidence  is  scanty,  but  it  all 
points  in  "one  direction,  and  is  confirmatory  of  that  which  is 
yielded  by  the  Devonians  of  other  areas. 

A  comparison  of  the  Devonians  of  North  Devon  with  those  of 
other  countries  suggests  a  question  to  which  there  is  great  dif- 
ficulty in  giving  a  satisfactory  solution.  Granting  the  possibility 
of  distinguishing  the  Lower,  Middle,  and  Upper  Devonian 
throughout  western  Europe  generally,  can  it  be  safely  asserted 
that  the  three  divisions  are  synchronous  amongst  themselves? 
For  instance,  taking  Mr.  Etheridge's  general  table  as  a  standard, 
and  the  brachiopodous  faunas  as  the  test  of  comparison,  we 
obtain,  by  applying  the  percentage  method  indicated  above, 
results  which  show  that,  as  far  as  the  brachiopoda  is  concerned, 
there  is  sometimes  a  closer  affinity  between  the  Lower  Devonian 
of  one  area  and  the  Middle  Devonian  of  another  area,  than 
between  the  Lower  Devonian  of  the  two  areas.  Thus  the 
Lower  Devonian  of  North  Devon  has  a  relationship  of  56 
per  cent,  with  that  of  Cornwall;  32  per  cent,  with  that  of 
Belgium;  24  per  cent,  with  that  of  the  Rhenish  district,  and 
only  17  per  cent,  with  that  of  South  Devon.  The  same 
division  in  North  Devon  has  a  relationship  of  38  per  cent, 
with  the  Middle  Devonian  of  South  Devon ;  33  per  cent,  with 
that  of  the  Rhine ;  23  per  cent,  with  that  of  Cornwall ;  21  per 
cent,  with  that  of  France;  19  per  cent,  with  that  of  North 
Devon,  and  18  per  cent,  with  that  of  Belgium.  Its  relationship 
with  the  Upper  Devonian  of  North  Devon  is  6  per  cent.,  and 
none  of  the  species  occur  in  the  Upper  Devonian  and  other 
areas  in  western  Europe.  The  prominent  feature  here  is  that 
while  the  relationship  between  the  Lower  Devonians  of  North 
and  South  Devon  is  only  17  per  cent.,  that  between  the  Lower 
Devonian  of  North  Devon  and  the  Middle  Devonian  of  South 
Devon  is  38  per  cent.  These  figures  afford  no  clue  as  to 
whether  the  facts  on  which  they  are  based  are  more  in  favour  of 
the  South  Devonian  strata  being  older  or  later  than  those  of 
North  Devon.  This  can  only  be  ascertained  by  analyzing  the 
lists,  and  for  the  present  we  will  restrict  our  attention  to  Devon- 
shire. Of  the  five  species  from  South  Devon  there  are  two 
species  which  are  known  only  in  the  Lower  Devonians  of  the 
county,  but  neither  of  these  occur  in  North  Devon.  Of  the  eight 
species  which  ascend  into  the  Middle  Devonian  of  South  Devon, 
one  is  known  in  the  Lower  Devonian  only  of  North  Devon,  and 
two  others  occur  in  the  Middle  Devonian  of  that  area.  One 
species  occurs  in  the  Upper  Devonian  of  North  Devon.  From 
this  it  would  appear  that  the  Lower  Devonian  fossiliferous 
strata  of  South  Devon  are  older  than  those  of  North  Devon.  Of 
the  seven  species  from  North  Devon  only  one  is  peculiar  to  the 
Lower  Devonian  of  that  area.  There  is  also  only  one  which 
occurs  in  the  Lower  Devonian  of  North  Devon,  whereas  four 
species  occur  in  the  Middle  Devonian  of  North  Devon.  Relying 
simply  upon  this  evidence  the  strata  should  be  arranged  thus, 
the  first  mentioned  being  the  oldest :  Lower  Devonian  of  South 
Devon,  Lower  Devonian  of  North  Devon,  Middle  Devonian  of 
North  Devon,  Middle  Devonian  of  South  Devon.  These  re- 
marks, of  course,  only  apply  to  the  faunas,  which  are  restricted 
to  a  portion  only  of  the  strata.  The  relationship  between  the 
two  Middle  Devonians  is  61  per  cent.  We  shall  have  occasion 
to  allude  to  this  again  in  describing  the  strata  of  South  Devon. 
The  connection  of  the  Middle  Devonian  of  North  Devon  is 
closest  with  that  of  South  Devon,  after  which  follows  that  of  the 
Rhenish  district  (54  per  cent.),  while  the  connection  with  that 
of  Cornwall  is  32  per  cent.  ;  it  has  an  affinity  of  31  per  cent, 
with  the  Lower  Devonian  of  the  Rhine  ;  51  per  cent,  with  the 
Upper  Devonian  of  the  Rhine ;  39  per  cent,  with  the  Upper 
Devonian  of  Cornwall ;  38  per  cent,  with  the  Upper  Devonian  of 
Belgium,  and  35  per  cent,  with  that  of  North  Devon.  An 
analysis  of  the  Middle  Devonian  brachiopoda  of  Devonshire 
confirms  the  indication  suggested  by  the  distribution  of  the 
Lower  Devonian,  since  a  larger  proportion  of  the  North  Devon 
than  of  the  South  Devon  species  pass  into  higher  strata. 

Passing  next  to  the  area  of  South  Devon  and  Cornwall  we  will 
endeavour,  by  the  aid  of  Dr.  HolTs  paper  ('  Q.  J.  Geol.  Soc. '  vol. 
xxiv.),  to  indicate  the  probable  succession  of  strata,  and  to  point 
out  what  appears  to  be  their  probable  correlation  with  the  strata 
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of  North  Devon.  The  general  strike  is  nearly  east  and  west, 
but  with  a  curve  towards  the  north  at  the  eastern  end  of  the 
district,  as  in  the  neighbourhood  of  Ashburton  and  Newton 
Bushel.  The  country  is  much  faulted  and  undulated,  so  that  it 
is  difficult  to  ascertain  convincingly  the  true  succession  of  the 
strata.  The  dips  are  usually  N.E.  and  S.W.  or  S.E.,  but  the 
jjrevalent  dip  appears  to  be  southerly,  since  the  younger  rocks 
are  most  developed  in  the  south  and  the  older  ones  in  the  north. 
The  latter  part  of  this  remark  is  liable  to  some  modification, 
since  some  of  the  oldest  strata  are  brought  up  to  vrew  towards 
the  extreme  south  in  the  arches  of  anticlinal  folds.  It  is  in  con- 
sequence of  the  faulted,  folded,  and  denuded  condition  of  the 
strata  that  there  is  a  somewhat  sporadic  distribution  of  the 
strata  of  the  same  horizon  ;  and  as  there  are  no  prominently  con- 
spicuous differences  between  the  higher  and  lower  beds,  it  is  not 
easy  to  distinguish  between  them  in  the  absence  of  direct  strati- 
graphical  evidence.  On  these  grounds  we  shall  mainly  follow  the 
order  in  which  Dr.  Holl  mentions  the  strata  before  attempting 
to  indicate  what  the  general  succession  is.  On  the  western  side 
of  the  Dartmoor  granite,  and  a  little  south  of  Tavistock,  the 
beds  are  pale  greenish  and  grey  argillaceous  slates  intersected  by 
numerous  veins  of  quartz,  and  interstratified  with  a  few  beds  of 
grits,  the  prevailing  dip  being  south-west.  They  range  as  far 
south  as  Beer  Ferris  and  Bickleigh,  and  pass  under  higher  beds 
of  slates,  many  of  them  blue  and  purple,  near  Tamerton  Foliot. 
The  country  west  of  the  Tamer  is  much  faulted,  and  the  southern 
limit  of  this  expanse  of  green  and  grey  slates  is  near  Callington. 
Associated  with  the  green  and  grey  slates  are  a  number  of 
elvans  which  have  the  same  strike,  but  not  the  same  dip,  as  the 
slates  themselves.  There  are  also  numerous  beds  of  volcanic  ash 
which  are  contemporaneous  with  the  slates,  since  all  have  the 
Bame  dip,  the  same  strike,  and  the  same  plane  of  bedding.  Farther 
north,  as  at  Trewen,  the  slates  and  ash  beds  dip  N.E.,  and  pass 
under  fossiliferoiis  slates  in  the  midst  of  which  are  developed 
the  limestones  of  Petherwin  and  Landlake.  This  would  indicate 
an  anticlinal  disposition  of  the  strata ;  the  axis  passing  from 
Buckland  Monachorum,  near  the  granite  of  Dartmoor,  west- 
wardly  into  the  east  part  of  Cornwall.  The  blue  and  purple 
slates  near  Tamerton  Foliot  would  then  be  on  nearly  the  same 
horizon  as  the  upper  slates  near  Trewen;  and  the  Petherwin 
limestone  in  the  north  would  correspond  to  the  Plymouth  lime- 
stone in  the  south.  The  Trewen  or  upper  slates  are  chiefly 
olive  and  brownish,  speckled  and  stained  with  ochreous  matter, 
much  cleaved  and  of  a  splintery  fracture  in  their  lower  portions ; 
but  the  higher  beds,  north  of  Trewen,  are  softer,  thicker,  paler, 
and  more  even  in  texture.  They  are  unconforrnaUy  overlain 
by  the  culm  measures  of  Central  Devon.  The  Trewen  or  upper 
slates,  are  also  associated  with  volcanic  beds  which  range  nearly 
is  high  as  the  limestone.  Farther  westward,  or  in  Cornwall, 
greenish-grey  slates  dip  under  a  band  of  volcanic  rock  at  Pen- 
hall  and  St.  Kitt's,  and  are  underlain  by  lower  rocks  with  their 
grits.  Still  farther  west,  as  at  Delabole,  Tregalla,  and  Tintagell, 
there  are  greyish  slates  beneath  volcanic  beds,  which  have  a 

feneral  dip  to  the  south  and  south-west.  They  dip  under  the 
igher  slates  of  Delamere  Down,  which  appear  to  correspond  to 
the  higher  slates  north  of  Trewen,  but  they  differ  in  being  free 
from  interstratified  beds  of  volcanic  ash.  This,  however,  only 
applies  to  the  lower  part  of  the  series,  for  farther  westward,  or 
near  St.  Teath,  higher  beds  come  in,  and  those  are  not  only 
associated  with  ash  beds,  but  also  with  calcareous  bands  which 
appear  to  correspond  in  position  with  the  Petherwin  limestone. 
These  limestone  bands  can  be  traced  from  Constantine  Bay,  by 
Padstow  and  St.  Michael's  to  Lower  Amble,  while  some  of  the 
slates  associated  with  them  are  purple,  and  similar  to  those  of 
Saltash  and  St.  Germans.  Along  St.  Breock's  Down  is  an  east 
and  west  anticlinal  axis  which  extends  from  near  Morgan  Porth 
to  near  Polbroke,  which  brings  up  lower  rocks  consisting  mainly 
of  pale  slates  interstratified  with  bands  of  grey  grit  and  much 
intersected  by  quartz  veins.  Similar  beds  form  a  narrow  strip 
of  country  in  the  vicinity  of  Boconnock  and  Broadoak,  and  it  is 
probable  that  the  grits  near  St.  Keyne  are  an  eastern  extension 
of  them.  The  St.  Keyne  grits  pass  under  the  argillaceous  and 
calcareous  rocks  on  the  south. 

Returning  again  to  the  south-eastern  corner  of  Cornwall,  the 
argillaceous  rocks  with  volcanic  beds  south  of  St.  Looe  are  so 
highly  plicated  and  cleaved  that  it  is  difficult  to  trace  their 
relation  with  other  strata,  or  to  ascertain  their  thickness.  At 
Quethiock  they  clip  south,  reappear  at  Menheniot,  and  further 
south  are  succeeded  by  slates  which  are  sometimes  purplish. 
Still  further  south  we  come  upon  the  grey,  blue,  and  purple 
slates  near  Landrake ;  and  these  are  succeeded  by  the  slates  and 


volcanic  beds  of  St.  Stephen's  and  Saltash.  These  latter  slates 
dip  south  and  pass  under  the  blue  and  purple  slates  with  ash 
beds  which  lead  up  to  the  Plymouth  limestone.  On  the  west 
side  of  the  Hamoaze  the  variegated  slates,  with  their  grits  at 
Grafthole,  are  succeeded  by  the  grey  slates  of  Polscove,  and 
these  by  the  grits  of  Sheviock.  At  St.  Looe,  also,  there  are 
similar  slates  with  underlying  grits.  This  succession  of  the 
strata  from  the  purple  slates  to  the  grits  is  strikingly  similar  to 
what  we  have  already  indicated  to  be  the  downward  succession, 
and  there  is  apparently  nothing  in  the  structure  of  the  country 
to  disprove  this  supposition.  There  is  probably  an  anticlinal  or 
a  fault  which  causes  the  apparent  inversion  of  the  beds  in  this 
district.  On  the  east  side  of  the  Hamoaze  there  is  little  doubt 
that  the  succession  of  the  beds  is  upward  as  we  pass  from  north 
to  south.  The  argillaceous  slates  with  ash  beds  of  Landrake 
are  on  the  same  strike  as  those  at  Tamerton  Foliot,  and  there,  as 
has  already  been  stated,  they  are  overlain  by  the  Plymouth  lime- 
stone, and  this  in  its  turn  is  overlain  by  the  grey  and  blue  slaty 
rocks  of  Mount  Edgcumbe,  Plimstock,  and  Elberton.  In  fol- 
lowing up  the  line  of  strike  towards  the  east  we  come  upon  a 
series  of  limestone  scattered  over  a  wide  expanse  of  country,  and 
most  developed  in  the  extreme  east,  as  at  Ashburton,  Newton 
Bushel,  and  Torquay.  Smaller  masses  occur  at  numerous 
other  localities.  It  is  generally  supposed  that  these  limestones 
are  on  the  same  horizon  and  are  repeated  by  undulations  and 
faults ;  but  there  are  a  few  facts  which  would  lead  one  to  infer 
that  they  represent  two  series  of  limestones  situated  at  different 
horizons.  Dr.  Holl  seems  to  be  inclined  to  take  this  view  of 
the  matter,  and  as  it  would  be  impracticable  to  discuss  it  with- 
out entering  into  minute  details,  we  quote  Iris  general  remarks 
on  the  subject.  "  It  is  obvious  that  the  true  position  of  the 
Plymouth  and  Torbay  limestones  in  the  general  mass  of  the 
South  Devon  rocks,  is  a  matter  of  great  importance  to  the 
correct  interpretation  of  the  structure  of  the  country.  Looking 
at  the  rock,  the  question  might  suggest  itself  whether  or  not  the 
limestones  which  range  by  Bickington  and  Ashburton  to  Dean 
Prior  might  not  be  the  same  as  those  of  Ogwell,  Ipplepen,  and 
Dartington,  thrown  over  a  broad  anticlinal  axis  of  the  lower 
slates  to  the  north-west.  This  view,  no  doubt,  would  have  the 
merit  of  simplifying  the  structure  of  the  country  south  of  the 
culm  measures,  inasmuch  as  it  would  bring  the  limestones  of 
South  Petherwin,  Padstow,  the  Looe  river,  and  St.  Germans, 
into  relationship  with  those  of  Plymouth  and  Torbay  on  one 
horizon;  and,  as  will  be  shown  hereafter,  although  the  distri- 
bution of  organic  life  in  these  rocks  is  very  irregular  and  local, 
nevertheless  palaaontological  records  would  not  altogether  dis- 
countenance it.  But  however  plausible  this  interpretation  may 
appear  at  first  sight,  all  the  direct  evidence  obtainable,  as 
already  stated,  is  entirely  against  it ;  and  whether  we  cross  the 
country  from  Bickington,  by  Hobbs's  Wood,  to  Chircombe  Bridge; 
or  from  Ashburton,  by  Woodland,  to  Torbryan;  or  farther  to  the 
south,  from  the  granite  by  South  Brent  to  Black  Hall,  near 
North  Hewish,  we  appear  to  have  a  clear  upward  succession  of 
the  beds;  and  in  the  two  or  three  instances  in  which  the 
volcanic  rocks  were  observed  to  have  exerted  any  influence  on 
the  contiguous  slates,  it  was  on  the  Ashburton  slate  only. 
There  is  equal  difficulty  in  regarding  the  Plymouth  limestone  as 
the  same  as  those  of  Nulladon  and  the  Looe  river  brought  up  to 
the  surface  by  an  anticlinal  axis,  with  the  intervening  beds 
troughed  in  between  them,  notwithstanding  the  apparently 
horizontal  throwing  out  of  the  limestone  at  each  extremity,  and 
the  contortion  seen  at  St.  John's.  This  view  would  of  course 
require  the  beds  contained  in  the  synclinal  trough  west  of  the 
Looe  river,  as  they  trended  up  to  the  Lybner  and  the  Hamoaze, 
to  become  inverted,  and  in  this  position  to  range  eastward  to  the 
granite  north  of  Ivy  Bridge,  where,  partly  by  granite  and  partly 
by  faults,  the  continuity  of  the  belt  of  rocks  becomes  destroyed. 
But  we  cannot  assume  this  view  without  doing  violence  to  the 
apparent  relations  of  the  bedding  on  either  side  of  the  mouth  of 
the  Seaton  river,  and  there  is,  in  fact,  no  direct  evidence  to  bear 
it  out.  Moreover,  it  would  bring  these  beds  into  relationship 
with  the  rocks  which  certainly  overlie  the  limestones  of  Ply- 
mouth and  Brixham  on  the  south,  and  occupy  the  whole  of  the 
Dartmouth  and  Kingsbridge  district,  with  which,  notwithstand- 
ing a  considerable  resemblance  in  lithological  character,  there  is 
no  palasontological  evidence  to  connect  them ;  whereas  the  rocks 
which  are  seen  beneath  the  limestones  at  Mudstone  Bay  and 
Meadfoot  sands  are  related  to  them  by  similarity  of  fossil 
contents  and  more  especially  by  their  fish  remains.  On  the  other 
hand,  the  slates  which  occupy  the  country  between  the  Ogwell 
and  Ashburton  limestones  resemble,  both  petrologically  and 
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in  the  abundant  association  of  volcanic  rocks,  the  beds  which, 
brought  down  from  the  Liskeard  district  by  St.  Germans  and 
Saltash,  and  from  the  coast  by  Polbathick  and  by  Anthony,  are 
continued  by  Plympton  to  the  southern  extremity  of  the  granite 
at  Ivy  Bridge." 

Above  the  limestones  at  Dartington,  Berry  Pomeroy,  and 
Marldon,  are  a  series  of  coloured  slates,  which  are  usually 
claret-coloured  in  the  lower  portion,  but  are  more  generally  grey 
and  dark  blue  in  the  higher  beds.  In  places  the  slates  contain 
bands  of  grey,  yellow,  or  purplish  grit.  Their  thickness  has  not 
been  ascertained,  but  they  have  a  general  south-east  dip.  There 
is  apparently  an  almost  entire  absence  of  calcareous  matter,  very 
few  organic  remains,  and  many  of  the  beds  have  a  remarkably 
glossy  appearance.  These  slates  appear  to  be  arranged  in  a 
series  of  folds  with  the  tops  planed  off,  and  having  a  uniformly 
southerly  dip.  In  tracing  them  from  Ugborough  on  the  north 
to  Charleton  on  the  south,  the  grits  thin  out,  while  the  slates 
increase  in  thickness. 

We  have  yet  to  notice  an  exposure  of  the  grits  beneath  the 
limestone  at  Meadfoot  sands,  which  have  yielded  many  of  the 
species  found  in  the  grits  at  Looe,  and  which  appear  to  be  the 
equivalents  of  those  grits  as  well  as  of  those  brought  up  by  the 
anticlinal  axis  of  St.  Breock's  Down.  Amongst  the  fossils  found 
here  are  Pleurodictijum  problematicum,  Athyris  concentrica,  Spirife- 
rina  cristata,  Leptwna  laticosta,  Orthis  hipparionyx,  Bellerophon 
bisulcatus,  and  Phyllolepis  concentrica. 

In  summing  up  the  general  conclusions  as  to  the  succession  of 
the  beds  in  South  Devon  and  Cornwall,  it  would  seem  that  the 
lowest  are  pale  grey  slates,  interstratified  more  or  less  exten- 
sively with  grits;  then  follow  blue,  purple,  and  variegated  slates, 
which  are  associated  with  numerous  ash  beds,  and  with  at  least 
one,  more  probably  two,  horizons  at  which  limestone  is  de- 
veloped ;  and  above  these  follow  a  series  of  red  grits  and  slates, 
together  with  another  series  of  slates  which  are  grey,  blue,  green, 
&c,  somewhat  glossy,  interstratified  with  a  few  beds  of  grits  and 
ash,  and  poor  in  fossils.  Moreover,  they  appear  to  be  arranged 
on  either  side  of  an  anticlinal  axis,  which  passes  from  Buckland 
Monachoruni  far  away  into  Cornwall,  but  this  disposition  is 
much  obscured  by  faults,  undulations,  and  denudations.  It 
may  be  noticed,  also,  that  the  grits  and  coarse-grained  rocks  are, 
on  the  whole,  best  represented  towards  the  west,  and  the  lime- 
stones and  finer  shales  are  in  fullest  force  towards  the  eastern 
end  of  the  area. 

This  succession,  it  may  be  observed,  bears  a  strong  resemblance 
to  that  of  the  Middle  Devonian  beds  of  North  Devon,  from  the 
Hangman  grits  to  the  Mortehoe  slates.  Thus  the  grey  slates  with 
grits  of  St.  Breock's  Down,  Looe,  and  Meadfoot,  correspond  to  the 
uppermost  portion  of  the  Hangman  grits,  but  differ  in  being  far 
more  abundant  in  fossils ;  next  follow  the  pale  slates  with  grits  of 
Buckland  Monachorum  and  elsewhere,  which  correspond  with 
the  lowest  portion  of  the  calcareous  rocks  of  the  Ilfracombe 
series ;  the  purple  and  blue  slates  of  Tamerton  Foliot  answer  to 
the  lower  Ilfracombe  slates ;  the  ash  beds  seem  to  represent  the 
igneous  rocks  interbedded  with  the  slates  of  Paracombe  in 
Somersetshire,  not  far  above  their  junction  with  the  Hangman 
grits.  The  limestones  of  South  Devon  resemble  those  of  North 
Devon  and  Somerset  in  that  they  are  thickest  towards  the  east, 
and  probably  also  in  being  met  with  at  two  horizons,  since  this  is 
known  to  be  the  case  in  Somerset,  and  there  are  some  grounds 
for  believing  it  also  to  be  the  case  in  South  Devon ;  the  higher 
volcanic  ash  beds  of  North  Devon  appear  to  represent  the  inter- 
bedded igneous  rock  of  Bittadon,  which  occurs  a  little  below  the 
level  of  the  Mortehoe  slates;  the  red  grits  of  South  Devon 
answer  to  the  red  sandstones  at  the  base  of  the  Mortehoe 
series ;  while  the  glossy  variegated  slates  find  their  representa- 
tives in  the  upper  Mortehoe  slates,  which  are  remarkable  for 
their  glossiness. 

To  all  appearance  there  is  a  general  correspondence  in  the 
stratigraphical  succession,  and  not  a  little  similarity  in  the 
lithological  characters  of  the  strata.  If  the  view  here  adopted 
is  correct,  all  the  rocks  of  South  Devon  correspond  to  a  large 
proportion  of  those  of  North  Devon  which  Mr.  Etheridge  has 
grouped  under  the  term  Middle  Devonian.  The  lower  part  of 
the  Hangman  grits  appears  to  be  absent,  but  it  seems  probable 
that  very  little  of  the  Mortehoe  slates  are  wanting.  This  view 
is,  however,  not  that  which  is  generally  accepted.  Thus  the 
lower  gritty  slates  of  Looe  and  Meadfoot  are  ranked  as  Lower 
Devonian  by  Mr.  Etheridge ;  while  the  Petherwin  limestones 
are  considered  to  be  Upper  Devonian  by  Mr.  Salter.  As  to  the 
palseontological  evidence  confirmatory  of  the  Middle  Devonian 
age  of  these  beds,  we  must  refer  to  Dr.  Holl's  paper  for  details. 


Here  we  can  only  state  that  this  paper  contains  a  list  of  42 
Looe  (or  Lower  Devonian)  fossils.  Of  these  5  are  unknown 
elsewhere.  Of  the  remaining  37  species,  all  but  two,  viz., 
Orthis  hipparionyx  and  Pterinea  spinosa,  are  recorded  from 
Middle  Devonian  rocks  elsewhere  ;  while  only  8  are  known  in 
the  Lynton  beds  or  Lower  Devonian  of  North  Devon.  The 
balance  then  is  in  favour  of  their  Middle  Devonian  age.  It  is  also 
shown  that  the  great  majority  of  the  Petherwin  species  are 
Middle  Devonian  fossils,  while  only  3  out  of  72  are  not  known 
in  the  Middle  Devonian  rocks  of  other  areas. 

Before  turning  our  notice  to  the  Devonian  strata  of  America, 
we  would  say  a  few  words  about  the  Brachiopodous  fauna  of 
Great  Britain.  In  the  elaborate  tables  contained  in  the  anni- 
versary addresses  of  Professor  Bamsay  to  the  Geological  Society 
of  London,  a  few  years  ago,  numerical  estimates  are  given  of  the 
species  occurring  in  the  various  primary  and  secondary  forma- 
tions of  Great  Britain.  The  figures  relating  to  the  brachiopoda 
are  as  follows  : — 

Genera.  Species. 

Lower  Silurian  15  100 

Upper  Silurian  16  91 

Devonian  14  95 

Carboniferous  16  123 

Permian  10  23 

Lias  9  39 

Oolites  7  69 

Cretaceous  14  59 

Tertiary  6  9 

Eecent  6  7 

From  this  table  alone  it  would  seem  that  the  maximum 
development  of  the  class  was  in  the  carboniferous  period, 
but  it  would  not  be  safe  to  infer  that  the  brachiopoda  as  a  class 
were  more  predominant  in  this  period  than  any  other.  On 
analysing  the  tables  given  by  Professor  Ramsay,  it  may  be  con- 
cluded that  the  brachiopods  were  the  predominant  niolluscan 
type  throughout  the  Silurian  and  Devonian  periods,  when  they 
specifically  far  outnumber  any  other  class.  During  the  car- 
boniferous period  all  the  classes  of  mollusca  are  well  repre- 
sented, but  the  brachiopoda  have  yielded  fewer  species  than  any 
other  class,  and  in  no  subsequent  period  do  they  regain  the 
same  important  place  as  in  the  pre-carboniferous  strata.  The 
fluctuations  in  absolute  numbers  no  doubt  depends  largely  upon 
the  thickness  and  nature  of  the  beds,  which  differ  for  each  for- 
mation, and  the  relative  number  of  each  class  found  may  also 
depend  on  the  same  causes,  but  in  a  far  less  degree.  Allowing 
for  these  disturbing  elements  it  seems  unquestionable  that 
brachiopods  held  the  first  rank  in  the  earliest  ages,  and  gradually 
dwindled  into  a  decided  minority  in  the  later  geological  epochs. 
The  point  which  we  wish  to  indicate  more  particularly  now,  is 
the  marked  contrast  in  the  development  of  the  brachiopoda 
relatively  to  other  mollusca  in  the  Devonian  and  in  the  carboni- 
ferous periods.  This  is  shown  in  the  subjoined  table  in  which 
the  number  of  brachiopoda  known  from  each  group  is  assumed 
to  be  100,  and  the  relative  numbers  of  the  other  classes  is  calcu- 
lated on  this  basis  : — 

Lamelli-      Gastero-  Cephalo- 
branchiata.      poda.  poda. 
sp.  sp.  sp. 

Lower  Silurian       ...     41  20  37 

Upper  Silurian  ....     82  40  50 

Devonian        ....     50  48  50 

Carboniferous     .       .       .    .    235  150  110 

Permian  141  96  9 

Lias   330  90  310 

Oolite   860  530  200 

Cretaceous   580  200  300 

In  many"cases  the  Devonian  or  carboniferous  age  of  a  set  of 
fossils  from  a  given  series  of  British  beds,  may  be  settled  by 
ascertaining  what  proportion  the  brachiopoda  form  relatively  to 
the  other  classes. 

There  are  23  genera  and  sub-genera  of  brachiopoda  recorded 
from  British  Silurian  rocks,  and  12  of  them,  or  rather  more  than 
50  per  cent,  also  occur  in  Devonian  strata,  where  they  are  joined 
by  12  other  genera.  Of  the  24  Devonian  genera,  15,  or  62  per 
cent.,  ascend  into  the  carboniferous  beds,  so  that  the  connection 
is  somewhat  closer  with  the  carboniferous  than  with  the  Silurian 
period.  The  forms  which  first  appear  in  the  British  Devonian 
are  Oamarophoria,  Oyrtina,  Davidsonia,  Merisla,  Productus,  Rens- 
selco-ia,  Spiriferina,  Streptorhynchus,  Stringocephalus,  Stroplmhsia. 
Terebratula,  Uncites  [Brachiopoda,  E.  C.  S.  col.  189]. 

The  Devonian  strata  of  America  are  so  widely  different  from 
those  of  Europe,  that  no  stratigraphical  conformity  can  be 
detected  between  them.    In  America  there  is  another  important 
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difference,  which  is,  that  the  Devonian  rocks  are  underlain  by 
Silurian,  and  overlain  by  carboniferous  formations  ;  and  the 
connection  with  the  Silurian  beds  is  such  that  there  is  some 
dispute  as  to  what  strata  shall  be  regarded  as  the  base  of  the 
Devonian  group.  The  strata  were  first  worked  out  minutely  by 
the  geological  surveyors  of  the  state  of  New  York,  and  their 
arrangement  and  nomenclature  is  usually  taken  as  a  standard 
for  comparison  by  the  geological  surveyors  of  other  states.  This 
arrangement  is  in  the  main  that  followed  by  Dana  in  his 
'  Manual  of  Geology,'  who  tabulates  the  strata  thus  : — 


5.  Catskill  period. 

4.  Chemung  period. 

3.  Hamilton  period. 

2.  Corniferous  period. 

1.  Oriskany  period. 


Catskill  red  sandstone. 

2.  Chemung  group. 

1.  Portage  group. 

3.  Genesee  beds. 

2.  Hamilton  group. 

1 .  Marcellus  group. 

3.  Upper  Helderberg  group. 

2.  Schoharie  grit. 
1.  Caudagalli  grit. 

Oriskany  sandstone. 


The  deposits  have  undergone  far  less  stratigraphical  disturb- 
ance and  obscuration  than  those  of  Europe,  and  can  be  followed 
over  immense  areas  of  ground.  As  a  general  rule  the  coarse- 
grained, shallow  water  deposits  attain  their  greatest  thickness 
along  the  Appalachians,  and  thin  out  westwardly  towards  the 
flat  regions  of  the  Mississippi  and  Missouri  basins,  where  the 
representative  deposits  are  mostly  limestones.  In  the  Appa- 
lachian range  the  greatest  thickness  is  upwards  of  15,000  feet, 
but  in  the  west  it  does  not  exceed  500  feet. 

The  Oriskany  sandstone  is  several  hundred  feet  thick  in  the 
Appalachian  region  ;  about  30  feet  thick  in  Oneida  county, 
New  York,  to  the  wrest  of  which  it  rapidly  thins  out.  It  is  in 
places  a  pure  siliceous  sand  of  a  yellow  or  bluish  tint,  which 
readily  crumbles  down  so  as  to  be  suitable  for  making  glass. 
In  other  localities  it  is  largely  mixed  with  argillaceous  matter,  is 
of  a  dark  brown  or  reddish  colour,  and  abounds  in  nodules  of 
hornstone.  The  Caudagalli  grit  is  a  brownish  argillaceous  sand- 
stone, with  a  thickness  of  about  50  or  60  feet.  Above  it  is  the 
Schoharie  grit,  which  is  a  fine-grained  sandstone  containing 
more  or  less  calcareous  matter.  It  passes  up  into  the  limestones 
of  the  upper  Helderberg  group,  which  attain  in  places  a  thick- 
ness of  350  feet,  and  extend  over  a  far  larger  area  than  either 
of  the  previously  mentioned  groups.  They  are  less  developed 
in  Pennsylvania  than  in  the  Michigan  peninsula.  They  are  to  a 
certain  extent  the  correlates  of  the  Middle  Devonian  limestones 
of  Europe,  since,  like  them,  they  are  coral  reefs,  and  like  them 
they  represent  that  part  of  the  Devonian  period  when  limestones 
were  in  most  active  deposition  in  America  ;  and  like  them  they 
are  the  lowest  Devonian  limestones  of  their  district.  The 
Marcellus  group  consists  chiefly  of  a  soft,  argillaceous,  bitu- 
minous shale,  containing  a  few  nodular  bands  of  limestone. 
The  Hamilton  beds  are  also  shales  and  flags,  with  a  few  thin 
limestone  beds  in  the  west,  and  a  few  sandstone  beds  in  the  east. 
The  Genesee  group  consists  of  a  black  carbonaceous  shale.  The 
greatest  thickness  of  the  beds  of  the  Hamilton  period  is  1200 
feet.  The  Portage  group  consists  of  shale  and  shaly  sandstones, 
the  latter  prevailing  in  the  east  and  the  former  in  the  west ;  near 
Lake  Erie  they  are  6400  feet  thick.  The  Chemung  group  com- 
prises alternations  of  sandstones  and  shales,  the  thickness  ranging 
from  3000  feet  in  the  Appalachian  region  to  1500  feet,  and  less 
farther  west.  The  Catskill  group  consists  of  variegated  shales 
and  sandstones,  red  being  the  prevalent  colour.  The  upper  beds 
are  somewhat  conglomeratic.  Its  thickness  in  the  Appalachian 
is  from  5000  to  6000  feet.  The  contrast  between  the  Appala- 
chian region  and  the  district  farther  west  is  manifest  from  these 
details  ;  but  perhaps  a  better  idea  may  be  formed  by  a  perusal 
of  the  following  general  sections  in  various  regions  as  given  by 
Dana : — 

Pennsylvania. 

Oriskany  Period.  Calcareous  shales  and  calcareous  and 
argillaceous  sandstone,  520  feet. 

Corniferous  Period.  Silico-calcareous  shale,  200  to  300 
feet ;  and  a  massive  blue  limestone,  80  feet. 

Hamilton  Period.  Black  and  ash-coloured  slate,  with  some 
argillaceous  limestone,  800  feet;  argillaceous  and  cal- 
careous shales  and  sandstone,  1100  feet;  upper  black 
calcareous  slate,  700  feet. 

Chemung  Period.  Dark  grey,  flaggy  sandstones,  with  some 
blue  shale,  1700  feet ;  grey,  red  and  olive  shales,  with 
grey  and  red  sandstones,  3200  feet. 


Catskill  Period.    Red  sandstone  and  shale  with  some  con- 
glomerate, 6000  feet. 
Michigan. 

Oriskany  Period.  Cherty,  sometimes  agatiferous,  conglo- 
merate, 3  feet. 

Corniferous  Period.  Brecciated  limestone,  250  feet ;  over- 
laid by  oolitic,  arenaceous  and  bituminous  limestones, 
104  feet. 

Hamilton  Period.  Black  bituminous  limestone,  15  feet ; 
argillaceous  limestones,  17  feet ;  crystalline  limestone, 
with  included  lenticular  clayey  masses,  23  feet ;  black 
bituminous  shale,  20  feet. 
Chemung  Period.  Shales  with  intercalated  flagstones  and 
limestones,  190  feet. 
Iowa. 

Corniferous  Period.    Grey  compact  limestone,  with  some 

concretionary  and  shaly  layers,  50  feet  or  more. 
Hamilton  Period.    Magnesian  limestones,  100  feet. 
Chemung  Period.    Siliceous  shales,  sometimes  calcareous, 
100  feet  or  more. 
Illinois. 

Oriskany  Period.  Quartzose  sandstone,  becoming  locally 
calcareous,  50  feet. 

Hamilton  Period.    Coralline  limestone  and  shale,  dark- 
coloured  fetid  limestone,  120  feet;  black  bituminous 
shales  and  slates,  40  feet. 
Missouri. 

Oriskany  Period.    Light  grey,  nearly  pure  limestone. 
Corniferous  Period.    Grey  compact  earthy  limestone,  with 

chert  and  some  sandstone  ;  in  some  parts  a  hard  white 

oolite,  75  feet. 

Hamilton  Period.  Blue  argillaceous  shales,  with  thin  layers 
of  concretionary  limestone,  50  feet ;  black  slate,  6  feet. 

Tennessee. 

Hamilton  Period  (?).  A  brownish  black  slate,  often  pyri- 
tiferous  and  bituminous,  100  feet  or  more. 

The  following  general  remarks  which  are  also  taken  from  the 
same  authority  afford  an  excellent  resume^  of  the  prominent 
geographical  and  palceontological  features  of  the  Devonian  era. 
Land  plants  may  have  existed  in  the  Silurian  period,  but  it 
is  only  in  the  Devonian  that  we  can  trace  any  great  addition 
to  the  dry  land  of  the  Azoic  area,  which  now  forms  part  of  the 
American  continent.  But  even  during  the  Devonian  period  the 
area  of  North  America  was  in  the  main  occupied  by  a  great  sea 
partially  surrounded  by  large  islands.  In  place  of  the  Rocky 
Mountains  and  Appalachians  there  were  only  islands,  reefs,  and 
shallow  waters  to  mark  the  future  site  ;  for  carboniferous  strata 
and  others  of  later  age  cover  the  slopes  of  the  western 
mountains  even  over  their  summit  plains,  and  a  limestone  of 
carboniferous  age  has  been  observed  in  one  place  at  a  height  of 
13,000  feet  above  the  sea.  The  fossils  of  these  rocks  are  the 
remains  of  animals  that  lived  in  the  continental  seas  of  that 
region  in  the  next  age  after  the  Devonian.  The  Appalachians 
also  contain  in  their  structure  rocks  of  the  Devonian  and  carbo- 
niferous era.  The  Green  Mountains  were  already  in  part  dry 
land ;  but  as  rocks  of  the  Devonian  and  carboniferous  series  con- 
stitute portions  of  New  England  they  could  not  have  had  their 
present  elevation,  and  were  probably  low.  It  follows,  from  the 
limited  area  of  the  land  and  the  absence  of  high  mountains,  that 
there  were  no  larg^e  rivers  at  the  time.  None  of  the  strata  bear 
evident  marks  of  fresh  water  origin.  The  shale  deposits  and 
sand  rocks  are  such  as  might  have  been  formed  by  fresh  waters  ; 
but  they  all  contain  fossils,  few  or  many,  which  are  of  the  same 
genera,  and  often  the  same  species  with  those  of  beds  obviously 
marine.  Proofs  of  fresh  water  depositions,  therefore,  still  fail 
us.  Their  absence  may  be  accounted  for  on  the  grounds  that 
there  were  no  great  rivers,  and  that  the  material  borne  to  the 
area  would  be  worked  up  by  the  waves,  while  such  land  deposits 
as  existed  would  be  re-arranged  during  periods  of  submergence. 
The  history  of  the  Devonian  period  is  a  history  of  successive 
oscillations  in  the  continental  level,  the  position  of  the  accumu- 
lating deposits  varying  more  to  the  east  or  to  the  west  with  the 
varying  location  of  the  subsiding  or  emerging  areas.  Through- 
out the  whole,  the  Appalachian  region  continued  to  be  well 
defined.  Its  deposits  consisted  mainly  of  shales  and  sandstones, 
and  they  have  a  total  thickness  of  at  least  15,000  feet ;  while  in 
the  west  the  rocks  are  for  the  most  part  limestones,  with  a  thick- 
ness of  less  than  500  feet.  It  appears,  moreover,  that  in  the 
Devonian  as  well  as  Silurian  age  the  interior  region  was  covered 
with  but  thin  beds  of  any  kind,  thin  sandstones  where  sandstones 
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were  formed,  and  thin  limestones,  that  is,  thin  as  compared  with 
the  contemporaneous  shales  and  sandstone  strata  farther  east; 
and  hence  the  oscillations  of  level  there  indicated  are  small  as 
compared  with  those  of  the  Appalachian  region.  Moreover, 
from  the  prevalence  of  limestone  strata  in  the  west,  we  learn 
that  the  great  Mediterranean  sea  of  the  Silurian  age  was  con- 
tinued far  into  the  Devonian,  opening  south  into  the  Atlantic 
and  Gulf  of  Mexico,  and  reaching  north  probably  to  the  Arctic. 
Through  some  parts  of  the  west,  the  Niagara  and  Upper  Helder- 
berg  limestones,  the  formations  of  that  interior  sea  follow  each 
other  with  but  little  interruption. 

The  introduction  of  land  plants  and  that  of  fishes  are  the  two 
great  steps  of  progress  that  especially  mark  the  Devonian  age. 
The  land  plants  belong  to  two  prominent  groups — Conifers  and 
Acrogens.  The  former  are  the  lowest  of  flowering  plants,  the 
latter  the  highest  of  the  ilowerless  plants,  or  cryptogams. 
Mosses,  an  inferior  group  of  cryptogams,  are  unrepresented. 
Thus  the  new  creations  commenced  with  neither  the  highest 
nor  the  lowest  of  plants,  but  at  an  intermediate  point,  where 
the  lower  and  higher  series  came  together.  There  was  neither 
moss  nor  grass ;  and  no  showy  flowers  to  be  contrasted  with 
the  verdure.  The  conifers  have  unconspicuous  flowers,  and 
of  all  flowering  plants  approximate  most  nearly  in  fructification 
to  the  acrogens.  Moreover,  between  the  acrogens  and  the  coni- 
fers of  this  era,  there  was  an  intermediate  group  (although  most 
closely  related  to  the  latter),  which  included  the  Sigillarice,  so 
that  there  was  a  remarkable  unity  in  the  early  botany  of  the 
world.  The  acrogens  belonged  to  the  Lycopodiwm,  Equisetum, 
and  Fern  tribes.  The  fishes  consisted  of  two  groups,  the  Sela- 
chians and  Ganoids ;  the  former,  be  it  noticed,  is  the  highest 
amongst  the  fishes  of  the  present  seas.  Many  of  them,  but 
more  especially  Ganoids,  have  characters  which  were  afterwards 
highly  developed  in  the  reptiles.  "  The  progress  of  life  during 
the  Devonian  is  further  seen  in  (a)  the  introduction  of  many 
new  genera  under  old  tribes  ;  for  example,  Productus  among 
brachiopods,  which  began  in  America  in  the  corniferous  period, 
and  had  its  maximum  display  and  also  its  extinction  in  the 
carboniferous  age  ;  Goniatites,  among  cephalopods,  which  had 
its  earliest  American  species  in  the  Hamilton  period,  and  be- 
came extinct  at  the  same  time  with  Productus, — a  genus  of  inte- 
rest, as  it  is  the  first  of  a  family  (that  of  Ammonites)  which  had 
a  wonderful  extension  under  other  genera  in  the  Reptilian  age, 
and  became  extinct  to  its  very  last  species  at  the  close  of  that 
age  ;  Nucleocrinus,  the  earliest  (after  a  single  Silurian  genus)  of 
the  Pentremites,  another  of  the  eminently  carboniferous  types ; 
the  ellipsoidal  form  of  Nucleocrinus  is  changed  to  the  pentagonal 
of  Pentremites  with  the  first  of  the  subcarboniferous  species,  or 
even  before,  in  the  Upper  Devonian,  (b)  The  complete  or  ap- 
proximate extinction  of  tribes,  as  that  of  the  Cystids,  which 
ended  with  the  Oriskany  period  in  America,  and  the  epoch  of 
the  Eifel  limestone  in  Europe  ;  that  of  Favistella,  Heliolites,  and 
other  genera  of  corals  and  crinoids  ;  that  of  Atrypa,  Calceola, 
Stringocephalus,  and  other  genera  of  brachiopods ;  that  of  the 
chain  coral,  or  Halysites,  which  does  not  appear  above  the  upper 
Silurian  in  America,  but  is  found  in  the  Eifel  limestone  in 
Europe  ;  that  of  trilobites,  which,  after  there  had  been,  under  a 
succession  of  genera,  over  600  species,  came  nearly  to  its  end  in 
the  Devonian,  the  old  genera  being  all  extinct,  and  only  three 
new  ones  appearing  in  the  carboniferous  to  close  off  this  promi- 
nent palaeozoic  type  ;  the  Orthoceras  family,  species  of  which  are 
comparatively  rare  fossils  after  the  Devonian  age.  (c)  In  the 
historical  changes  in  tribes  or  genera :  for  example,  the  Spirifers, 
which  began  in  narrow  species  in  the  Upper  Silurian,  became 
broad- winged  and  very  numerous  in  the  Devonian,  and  continued 
thus  into  the  carboniferous ;  the  genus  Productus,  whose  earliest 
species  are  very  small  and  few,  are  afterwards  of  large  size  and 
numerous.  These  changes  do  not  consist  in  the  gradual  varia- 
tion of  the  earlier  species  ;  for  species  are  essentially  constant  in 
their  characteristics.  They  become  apparent  solely  in  the  suc- 
cession of  species,  the  later  species  created  differing  in  the  par- 
ticulars mentioned  from  those  which  preceded  them." 

Many  of  the  beds  or  groups  noticed  by  the  surveyors  of  New 
York  extend  into  Canada,  and  have  been  described  by  Sir 
William  Logan  and  his  staff.  The  Oriskany  sandstone  varies 
from  six  to  twenty-five  feet  in  thickness,  and  is  chiefly  composed 
of  grains  of  quartz  which  are  in  some  places  very  minute  and 
cemented  with  a  compact  white  quartzite,  and  in  others  the 
grains  are  coarse,  well  rounded,  and  associated  with  calca- 
reous and  felspathic  matter.  In  the  lower  beds  there  is  fre- 
quently found  a  large  quantity  of  chert  or  limestone,  which  not 
unfrequently  fills  up  fissures  in  the  underlying  limestone.  It 


abounds  in  organic  remains,  the  principal  species  being  Favosites 
gothlandica,  F.  hemisphcerica,  F.  turbinata,  Zaphrentis  prolifica, 
Heliophyllum  exiguum,  Cystiphyllum  sulcatum,  Strophomena  rhom- 
boidalis,  S.  inequistriata,  S.  perplana,  S.  magnified,  S.  magniventra, 
S.  ampla,  Ghonetes  hemispherica,  Orthis  musculosa,  Centronella 
glansfaga,  Stricklandia  elongata,  Rensselceria  ovalis,  R.  ovoides, 
Pentamerus  aratus,  Spirifera  arenosa,  S.  arrecta,  Gyrtia  rostrata, 
Atrypa  reticularis,  Conocardium  trigonale,  Avicula  arenosa,  Pla- 
tyostoma  ventricosa,  Platyceras  nodosum,  Calymene  Blumenbachii, 
Phillipsia  crassimarginata,  Dalmanites  anchiops,  and  an  undeter- 
mined species  of  fish. 

The  Cauda  galli  and  Schoharie  grits  have  not  been  detected 
in  Canada,  and  the  next  overlying  bed  is  the  limestone  of  the 
upper  Helderberg  group.  It  forms  a  large  portion  of  the  surface 
of  Western  Canada,  being  exposed  over  an  area  of  between  6000 
and  7000  square  miles,  and  the  thickness  is  estimated  at  about 
160  feet.  It  contains  an  abundance  of  chert,  which  occurs  in 
bands  of  nodules,  or  in  solid  beds  from  one  to  four  inches  in 
thickness,  and  resembles  the  bands  of  flints  in  chalk.  The  chert 
also  resembles  the  flint  in  containing  organic  remains  of  a  similar 
nature,  such  as  sponge  spicules,  diatoms,  desmids,  and  bodies 
which  closely  resemble  Xanthidia.  The  corniferous  limestone 
differs  from  those  of  Silurian  age  beneath  in  being  remarkably 
free  from  carbonate  of  magnesia ;  but  it  is  interstratified  in  places 
with  thin  bands  of  yellowish  dolomite.  All  the  beds  are  more 
or  less  bituminous,  the  petroleum  being  frequently  found  in  the 
hollow  cavities  of  the  corals  and  other  fossils.  Its  distribution 
is,  however,  peculiar,  since  some  beds,  more  especially  such  as 
are  crowded  with  Heliophyllum,  are  saturated  with  the  oil,  while 
others  contain  very  little.  The  species  occurring  in  this  group 
are : — 

Fistulipora  Canadensis. 

Favosites  gothlandica. 

F.  hemispherica. 

F.  basaltica. 

F.  turbinata. 

F.  cervicornis. 

F.  polymorpha. 

Michelinia  convexa. 

M.  intermittens. 

M.  favosidea. 

Syringopora  Maclurei. 

S.  Hisingeri. 

S.  perelegans. 

Zaphrentis  prolifica. 

Z.  gigantea. 

Z.  exiguum. 

Heliophyllum  eriense. 

H.  canadense. 

H.  colligatum. 

Phillipsastrea  gigas. 

Clisiophyllum  oneidaense. 

Blothrophyllum  decorticatum. 

Eridophyllum  verneuilianum. 

E.  Simcoense. 

Diphyphyllum  arundinaceum. 
D.  stramineum. 
Cystiphyllum  sulcatum. 
C.  senecaense. 
C.  grandis. 
Orthis  li via. 
0.  iowensis. 

Streptorhynchus  pandora. 
Strophomena  rhomboidalis. 
S.  ampla. 
S.  Pattersoni. 
S.  insequiradiata. 
S.  demissa. 
Chonetes  arcuata. 
Ehynchonella  thalia. 
K.  tethys. 
Pentamerus  aratus. 
Stricklandia  elongata. 
Centronella  glansfaga. 
C.  hecate. 

Leptoccolia  flabellites. 
L. concava. 
Spirifera  duodenaria. 
S.  fimbriata. 
S.  raricosta. 
S.  bimesialis. 
Cyrtina  rostrata. 
Athyris  clava. 
A.  clusia. 
A.  maia. 

Spirigera  concentrioa. 
Atrypa  reticularis. 
Lucina  elliptica. 
Conocardium  trigonale. 
Vanuxemia  Tomkinsi. 
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Platyostoma  ventricosa. 
Loxonema  cotterana. 
Euomphalus  deceivi. 
Avicula  decussata. 
Orthoceras  sp. 
Cyrtoceras  sp. 
Phacops  bufo. 
Phillipsia  crassimarginata. 
Dalmanites  sp. 
Fish  remains. 

The  Marcellus  group  does  not  appear  to  extend  to  Canada. 
The  next  succeeding,  or  Hamilton  group,  does  occur  in  Canada, 
and  consists  of  alternations  of  grey  calcareous  shales  and  grey 
encrinal  limestones.    The  principal  fossils  in  these  beds  are  : 

Favosites  gothlandica. 
F.  turbinata. 
F.  polymorpka. 
F.  cervieornis. 
F.  hemisph»riea. 
Alveolites  Rcenieri. 
A.  Fiseheri. 
A.  Goldfussi. 
Trachypora  elegantula. 
T.  irregularis. 
Striatopora  linnaeana. 
Diphyphyllum  Archiaci. 
Zaphrentis  prolifica. 
Heliophyllum  Halli. 
H.  tenmseptatum. 
Cystiphyllum  americanum. 
Penti  emites  Rcemeri. 
Stropliomena  ampla. 
S.  incquistriata. 
S.  convexa. 
S.  lepida. 
Orthis  Vanuxemi. 
0.  perversa. 
Bhynehonella  Laura. 
Spirifera  mucronata. 
S.  parryana. 
S.  sculptilis. 
Cy rtia  namiltonensis. 
Athyris  coneentrica. 
Cbarionella  rostrata. 
Eetzia  Chloe. 
Atrypa  reticularis. 
Lucina  elliptica. 
Pleurotomaria  sp. 
Orthoceras  sp. 
Phacops  bufo. 
Dalmanites  sp. 

The  higher  members  of  the  Devonian  series  are  almost  wanting 
in  Western  Canada,  being  represented  only  by  a  moderate 
thickness  of  highly  fissile,  black,  bituminous  shales,  which  may 
correspond  with  the  Genesee  shales  of  the  New  York  surveyors. 
But  few  fossils  have  been  recorded  from  these  shales,  and  most 
of  them  are  plants,  such  as  Galamites  inornatus,  Sagenaria  velthei- 
miana,  &c.  It  is  highly  probable,  however,  that  these  higher 
members  are  well  developed  at  Point  Gaspe  in  Eastern  Canada. 
At  this  locality  there  are  about  2000  feet  of  strata,  mostly  lime- 
stones, which  appear  to  belong  to  the  uppermost  Silurians ;  they 
pass  up  conformably,  both  in  a  stratigraphical  and  palseonto- 
logical  sense,  into  a  mass  of  strata  upwards  of  7000  feet  thick, 
which  is  believed  to  represent  the  great  portion  of  the  Devonian 
series.  The  beds  are  remarkably  uniform  in  general  character 
from  top  to  bottom,  consisting  of  drab-coloured  and  variegated 
sandstones,  separated  by  partings  of  variedly  coloured  argillo- 
arenaceous  shales.  The  lowermost  sandstones  are  apparently 
those  of  the  Oriskany  group,  and  the  uppermost  1800  feet  of 
strata  are  said  to  resemble  the  Catskill  group.  The  Gaspe  sand- 
stones have  yielded  numerous  plant  remains,  such  as  Psilophyton 
princeps,  which  frequently  has  a  vertical  position  above  a  seam 
of  clay  in  which  its  roots  are  buried ;  Selaginites  formosus, 
Cordaites  angustifolia,  Lepidodendron  gaspianum,  Prototaxites 
Logani,  &c. 

In  what  are  considered  to  be  the  Upper  Devonian  strata  of 
New  Brunswick  have  been  discovered  an  extensive  series  of 
plants  associated  with  a  few  insects,  which  are,  at  present,  the 
earliest  representatives  of  their  kinds.  The  plants  were  described 
in  vol.  18  of  the  '  Quarterly  Journal  of  the  Geological  Society  of 
London,'  and  comprise  the  following  species  : — 

Dadoxylon  Onangondianum.  Dawson. 
Sigillaria  palpebra.  Dawson. 
Stigmaria  ficoides  (var.).  Brongt. 
Calamites  transitionis.  Gopp. 
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Calamites  cannaeformis.  Brongt. 

Asterophyllites  annularis.  Dawson. 

A.  latifolla.  Dawson. 

A.  scutigera.  Dawson. 

A.  longifolia.  Brongt. 

A.  parvula.  Dawson. 

Annularia  acuminata.  Dawson. 

Sphenophyllum  antiquum.  Dawson. 

Pinnularia  dispalans.  Dawson. 

Lepidodendron  gaspianum.  Dawson. 

Lyeopodites  Matthewi.  Dawson. 

Psilophyton  elegans.  Dawson. 

P.  glabrum.  Dawson. 

Cordaites  Robbi.  Dawson. 

C  angustifolia.  Dawson. 

Cyclopteris  Jacksoni.  Dawson. 

C.  obtusa.  Lesquereux. 

C.  varia.  Dawson. 

C.  volida.  Dawson. 

Neuropteris  serrulata.  Dawson. 

N.  polymorpha.  Dawson. 

Sphenopteris  Hceninghausi.  Brongt. 

S.  marginata.  Dawson. 

S.  Harttii.  Dawson. 

S.  Hitchcockiana.  Dawson. 

Hymenophyllites  Gersdorffii.  Goepp. 

H.  obtusilobus.  Goepp. 

H.  curtilohus.  Dawson. 

Pecopteris  (Alethopteris)  discrepans.  Dawson. 

P.  (A.)  ingens.  Dawson. 

P.  (A.)  obscura?  Lesquereux. 

Trichomanites. 

Cardiocarpum  cornutum.  Dawson. 
C.  obliquum.  Dawson. 
Trigonocarpum  racemosum.  Dawson. 

The  insects  consist  of  half  a  dozen  specimens,  the  relics  of  as 
many  species,  all  of  which  are  referable  to  the  Neuropterous 
order.  Descriptions  of  them  are  given  by  Mr.  Scudder  in  vol.  v. 
of  the  'Geological  Magazine,  p.  172,  et  seq.  They  comprise 
Gerephemera  simplex,  which  is  said  to  belong  to  the  family 
Ephernerina;  Platephemera  antiqua,  which  is  also  assigned  to 
this  family,  although  it  has  a  neuration  very  different  from  any 
Ephemerid  known ;  the  species  was  very  large,  having  an 
expanse  of  wing  of  about  five  inches.  Di/scritus  vetustus,  which 
is  represented  by  a  fragment  too  small  to  indicate  its  family 
relations.  Lithentomum  Harttii  does  not  belong  to  any  existing 
family,  but  is  most  nearly  allied  to  Hemeristina.  Homothctus 
fossilis  is  the  representative  of  a  family  intermediate  between 
Odonata  and  Sialina.  Xenoneura  antiquorum,  which  Mr.  Scudder 
says  is  the  most  interesting  of  all,  represents  a  new  family, 
in  which  the  most  striking  peculiarity  "  is  the  development  of 
apparently  independent  veinlets,  forming  portions  of  concentric 
rings  at  the  base  of  the  wings.  There  is  nothing  analogous  to 
it  among  living  Neuroptera,  and  I  can  only  compare  it  to  the 
stridulating  organ  of  some  male  saltatorial  Orthopteron.  Is  it 
possible  that  this  insect  was  a  member  of  a  group  forming  a 
synthetic  type  between  Orthoptera  and  Neuroptera  ?  " 

The  annexed  table  given  by  Mr.  Etheridge  maybe  substituted 
for  that  in  E.  C.  vol.  iv.  col.  80.  We  have  inserted  the  letters 
L,  M,  U,  and  C,  to  indicate  the  occurrence  of  the  species  in  the 
Lower,  Middle,  or  Upper  Devonian,  or  Carboniferous  strata. 
The  list  refers  only  to  the  beds  of  Western  Europe,  and  the 
range  or  position  is  given  on  Mr.  Etheridge's  authority : — 

Plantje. 

Knorria  dichotoma.    Haught.  U. 
Adiantites  hibernicus.    Forbes.  U. 
Sagenaria  veltheimiana.    Sternb.  U. 
Bornia  transitionis.    G6pp.  U. 

Amorphozoa. 
Scyphia  turbinata.    Goldf.  M. 

Steganodictyum  cornubicum.  M'Coy.  L.  M.  (A  fish  scale  ) 

S.  Carteri.    M'Coy.  L. 

Sphaarospongia  tessellata.    Phillips.    M.  " 

Stromatopora  coneentrica.    Goldf.  M. 

S.  placenta.    Lonsd.  M. 

S.  polymorpha.    Goldf.  M. 

S.  ramosa.    Brass.  M. 

S.  verticillata.    M'Coy.  M. 

Actinozoa. 

Acervularia  Battersbyi.    Milne-Edw.  M. 

A.  coronata.    M.-Edw.  M. 

A.  Goldfussii  De  Vern.  M. 

A.  intereellulosa.    Phill.  M. 

A.  pentagona.    Goldf.  M. 

A.  ftoemeri  De  Vern.  M. 

A.  limitata.   M.-Edw.  M. 
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Alveolites  Battersbyi.   M.-Edw.  M. 

A.  compressa.    M.-Edw.  M. 

A.  suborbicularis.    Lam.    L.  M. 

A.  vermicularis.    M'Coy.  M. 

Amplexus  tortuosus.    Pbill.    M.  U. 

Arachnophyllum  Hennahii.    Lonsd.  M. 

Battersbyia  inequalis.    M.-Edw.  M 

Campopnyllum  flexuosum.    Goklf.  M. 

Chonophyllum  perfoliatum.    Goldf.  M. 

Cyathophyllum  aequiseptum.    M.-Edw.  M. 

C.  boloniense.    Blainv.  M. 

C.  caispitosum.    Goldf.    M.  U. 

C.  ceratites.    Goldf.  M. 

C.  damnonienso.    Lonsd.  M. 

C.  helianthoides.    Goldf.  M. 

C.  hexagonum.    Goldf.  M. 

C.  Marmini.    M.-Edw.  M. 

C.  obtoi-tum.    M.-Edw.  M. 

C.  Boemeri.    M.-Edw.  M. 

C.  Sedgwickii.    M.-Edw.  M. 

Cystiphyllum  damnoniense.    Lonsd.  M. 

C.  vesiculosum.    Goldf.  M. 

Emmonsia  hemisphseriea.    M.-Edw.  M. 

Endophyllum  abditum.    M.-Edw.  M. 

E.  Bowerbankii.    M.-Edw.  M. 
Eavosites  Goldfussii.    D'Orb.  M. 

F.  cervicomis.    Blainv.    L.  M. 
F.  dubia.    Blainv.  M. 

F.  fibrosa  ?    Goldf.    L.  M. 

F.  reticulata,    Blainv.  M. 

Fistulipora  cribrosa.    Goldf.    M.  U. 

Hallia  Pengellyi.    M.-Edw.  M. 

Heliolites  porosa.    Goldf.  M. 

Heliopliyllum  Hallii.    M.-Edw.  M. 

Metriophyllura  Battersbyi.    M.-Edw.  M. 

Michelinia  antiqua.    MCoy.    U.  C. 

Pachyphyllum  devoniense.    M.-Edw.  M. 

Petraia  bina  ?  Lonsd. 

P.  celtica?    Lonsd.    L.    M.  TJ. 

P.  gigas.    M'Coy.  M. 

P.  pleuriradialis.    Pbill.    L.    TJ.    C.  ? 

Pleurodictyum  problcmaticum.  Goldf.  L.  M.  U. 

Smithia  Pengellia.    M.-Edw.  M. 

S.  Bowerbankia.    M.-Edw.  M. 

S.  Hennahii.    Lonsd.  M. 

Spongiophyllum  Sedgwickii.    M.-Edw.  M. 

Strephodes  gracilis.    M'Coy.  M. 

Syringophyllum  cantabricum.    De  Vem.  M. 

ECHINODERMATA . 

Actinocrinus  tenuistriatus.   Pbill.   L.   M.  U. 

A.  triacontadactylus  ?  Mill.  L.   M.  U.  C. 

Adelocrinus  hystrix.    Phill.    U.  C. 

Cupressocrinus  crassus.    Pbill.  M. 

Cyathocrinus  distans.  U. 

C.  ellipticus.    U.  C. 

C.  macrodactylus.    M.  U. 

C.  megastylus.  L. 

C.  nodulosus.  M. 

C.pinnatus.    Goldf.    L.    M.    TJ.  C. 
C.  geometricus.    Goldf.    M.  C. 
C.  variabilis.    Phill.    M.    U.  C. 
Hexacrinus  depressus.    Aust.  M. 
H.  interscapularis.    Pbill.  M. 
H.  macrotatus.    Aust.  M. 
Pentremites  ovalis.    Goldf.    TJ.    C.  ? 
Platycrinus  tuberculatus.    Miller.    M.  C. 
P.  pentangularis.    Miller.  M. 
Taxocrinus  macrodactylus.    Phill.  U. 
Protaster  sp.  M. 
Pala;aster  sp.  M. 

Annelida. 

Tentaculites  annulatus.    Sehloth.  M. 
T.  scalaris.   Sehloth.   L.  M. 

Crustacea. 

Bronteus  flabellifer.    Goldf.  M. 

Cheirurus  articulatus.    Miinst.  M. 

C.  Sternbergii.    Miinst.  M. 

Cypridina  serrato-striata.    Sand.    M.  TJ. 

Harpes  macrocephalus.    Goldf.  M. 

Homalonotus  Herschellii  ?    Phill.    L.  M. 

H.  armatus.    L.  M. 

Phacops  granulatus.    Miinst.    M.  TJ. 

P.  laciniatus.    Roem.    L.    M.  TJ. 

P.  latifrons.    Bronn.    L.    M.  U. 

P.  punctatus.    Stein.  M. 

P.  lasvis.    Miinst.    M.  TJ. 

P.  eryptophthalmus.  M. 

POLYZOA. 

Berenicea  M'Coyii.  M. 

Ceriopora  similis.    Phill.    M.    TJ.  ?  C. 

C.  gracilis.    Phill.  TJ. 

Fenestella  antiqua.    Gold.    L.    M.    TJ.  C. 


Fenestella  arthritica.   Phill.  M. 
F.  plebeia.    M'Coy.   TJ.  C. 

F.  prisca.    Goldf.   M.  C. 
Giauconome  bipinnata.    Phill.   TJ.  C. 

G.  sp.  M. 

Hemitrypa  oculata.  Phill.  L.  M. 
Polypora  laxa.  Phill.  M.  TJ.  C. 
Ptylopora  ilustriformis.  Phill.  M. 
Eetepora  repisteria.    Goldf.    L.  M. 

Brachiopoda. 
Athyris  bartonensis.    Dav.  M. 
A.  concentrica.    V.  Buch.    L.    M.  U. 
A.  decussata.    Sow.  M. 
A.  indentata.    Sow.    M.  TJ. 
A.  lachryma.    Sow.  ?    M.  TJ. 
A.  newtonensis.    Dav.  M. 
A.  oblonga.    Sow.    TJ.  C. 
A.  phalsena.    Phill.  M. 
Atrypa  desquamata.    Sow.    L.    M.  TJ. 
A.  flabellata.    Goldf.  M. 
A.  lens.    Phill.  M. 
A.  lepida.    Goldf.    L.  M. 
A.  reticularis.    Linn.    L.    M.  TJ. 

A.  r.  var.  aspera.   Sehloth.    L.    M.  TJ. 
Calceola  sandalina.    Linn.    M.    [This  belongs 

to  the  Actinozoa.~\ 
Camarophoria  rhomboidea.    Thill.  M. 
Chonctes  hardrensis.    Phill.    L.    M.    TJ.  C. 
C.  minuta.    Goldf.  M. 
Cyrtina  amblygona.    Phill.  M. 
C.  demarlii.    V.  Buch.  M. 
C.  heteroclyta.    Defr.    L.    M.  TJ. 
C.  multiplicata.    Dav.  M. 
Davidsonia  Verneuilii.    V.  Bur  h.  M. 
Discina  nitida.    Phill.    TJ.  C. 
Leptaena  interstrialis.    Phill.  M. 
L.  laticosta.    Conrad.    L.  M. 
L.  nobilis.    M'Coy.    L.  M. 
Lingula  squamiformis.    Phill.    TJ.  C. 
Merista  plebeia.    Sow.  M. 
Orthis  arcuata.    Phill.    L.  M. 
0.  granulosa.    Phill.    L.  M. 
0.  hians.   V.  Buch. 
0.  hipparionyx.    Vanux.  L. 
0.  interlineata.    Sow.    M.  TJ. 
0.  striatula.    Sehloth.    M.  TJ. 
Pentamerus  biplicatus.    Schnurr.  M. 
P.  brevirostris.    Phill.  M. 
Productus  longispinus.    Dav.    TJ.  ? 
P.  proelongus.    Sow.  TJ. 
P.  subaculeatus.    Murch.    M.  TJ. 
P.  scabriculus.    Mait.   TJ.  C. 
Rcnsselaeria  stringiceps.    Roem.    L.  M. 
BhynchoneUa  acuminata.    Mart.  M. 

B.  angularis.    Phill.  M. 
B.  bifora.    Phill.  M. 

R.  cuboides.   Sow.   L.  M. 

R  laticosta.    Phill.    M.  TJ. 

R.  lumatoniensis.    Dav.  M. 

R.  ogwelliensis.    Dav.  M. 

R.  pengelliana.    Dav.  L. 

R.  pleurodon.    Phill.    M.    TJ.  C. 

R.  primipilaris.    V.  Buch.  M. 

R.  protracta.    Sow.  M. 

R.  pugnus.    Mart.    M.    TJ.  C. 

R.  renlformis.    Sow.    M.    TJ.  C. 

R.  sphserica?    Sow.  M. 

R.  triloba.    Sow.  M. 

R.  implexa?    V.  Buch.  M. 

Retzia  ferrita.    V.  Buch.  M. 

Spirifera  canalifera.    Valen.    "L.  M. 

S.  comprimata  ?    Sehloth.    M.  TJ. 

S.  curvata.    Sehloth.    L.  M. 

S.  cultrijugata.   Roem.    M.  TJ. 

S.  disjuncta.    Sow.    M.  TJ. 

S.  hysterica.    Sehloth.    L.    M.  U. 

S.  loevicosta.    Valen.    L.    M.  U. 

S.  lineata.    Mart.    M.  TJ. 

S.  macronata.  Hall. 

S.  megaloba.    Phill.  TJ. 

S.  mesomala.    Phill.  TJ 

S.  newtonensis.    Dav.  M. 

S.  obliterata.    Phill.  TJ. 

S.  nuda.    Sow.  M. 

S.  rudis.    Phill.  TJ. 

S.  simplex.    Phill.  M. 

S.  speciosa.    Sehloth.    L.  M. 

S.  Urii.    Fleming.    M.    TJ.  C. 

S.  subcuspidata.    Schnurr.  M. 

S.  undifera.    Boem.  M. 

S.  u.  var.  undulata.    Roem.  M. 

Spiriferina  cristata.    Sehloth.    L.    M    TJ.  C. 

S.  insculpta.    Phill.    M.  C. 

Stringocephalus  Burtini.    Defr.  M. 

Streptorhynchus  crenistria.  Phill.  M.  TJ.  C. 

S.  gigas.   M'Coy.  L. 
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Streptorhynchus  persarmentosus.    M'Coy.  L. 

S.  pucata.    Sow.  U. 

S.  semicircularis.    Phill.  U. 

S.  umbraculum.    Schloth.    L.  M. 

Strophalosia  productoides.    Murch.  TJ. 

Strophomena  rhomboidalis.    Wahl.    M.  TJ. 

Terebratula  elongata  ?    Schloth.    M.  U. 

T.  sacculus.    Mart.    M.  U. 

T.  juvenis.    Sow.  M. 

T.  newtonensis.    Dav.  M. 

Uncites  gryphus.    Schloth.  M. 

Lamellibranchiata  (Monomyaria) . 

Avicula  exarata.    Phill.  M. 

A.  subradiata.    Phill.    M.  TJ. 

Aviculopecten  alternatus.    Pliill.  U. 

A.  arachnoideus.    Phill.  U. 

A.  granosus.    Sow.  U. 

A.  granulosus.    Phill.  TJ. 

A.nexilis.    Sow.  TJ. 

A.  pectinoides.    Sow.  U. 

A.  plicatus.    Sow.    M.  C. 

A.  polytrichus.    Phill.    L.  U. 

A.  rugosus.    Phill.  M. 

A  transversus.    Sow.    M.  TJ. 

Pterinea  anisota.    Phill.    M.  U. 

P.  cancellata.    Phill.  U. 

P.  radiata.    Goldf.  M. 

P.  reticulata.    Phill.    M.  U. 

P.  rudis.    Phill.  U. 

P.  spinosa.   Phill.   L.  U. 

P.  texturata.    Phill.  M. 

P.  ventricosa.    Goldf.    L.  U. 

P.  subradiata.    Sow.  M. 

Lamellibranchiata  (Dimyaria). 

Cardiola  retrostriata.    Keys.  U. 

Clidophorus  ovatus.    Sow.    M.  TJ. 

Conocardium  aliforme.    Sow.    M.    TJ.  C. 

C.  minax.    Phill.  M. 

Corbula  Hennahii.    Sow.  M. 

Cuculkea  amygdalina.    Phill.    M.    U.  C. 

C.  angusta.    Sow.  U. 

C.  complanata.    Phill.  TJ. 

C.  depressa.    Phill.  TJ. 

C.  Hardingii  var.    Sow.  TJ. 

C.  trapezium.    Sow.  TJ. 

C.  unilateralis.    Sow.  TJ. 

Ctenodonta  clliptica.    Phill.  ?  TJ. 

C.  Krachtae.    Poem.    L.  M. 

C.  latissima.    Phill.  TJ. 

C.  lineata.    Phill.    M.  U. 

C.  plicata.    Phill.  TJ. 

C.  pullastrifonnis.    M'Coy.  TJ. 

C.  antiqua.  TJ. 

Curtonotus  unio.    Salt.  TJ. 

C.  elegans.    Salt.    TJ.  C. 

Cypricardia  Phillipsii  ?    D'Orb.  TJ. 

Leptodomus  constrictus.    M'Coy.  TJ. 

Megalodon  carinatus.    Gold.  M. 

M.  cucullatus.    Sow.    L.  M 

Modiola  amygdalina.    Phill.  TJ. 

M.  scalaris.    Phill.  M. 

Mytilus  damnoniensis.    Phill.  M. 

Orthonota  scmisulcata.  TJ. 

Sanguinolaria  clliptica.    Phill.  TJ. 

S.  sulcata.    Miinst.    M.  TJ. 

Sanguinolites  complanatus.    Phill.  U. 

S.  liratus.    Phill.  TJ. 

Schizodus  deltoideus.    Phill.    M.  TJ. 

Myalina  sp.  M. 

Gasteropoda. 

Acroculia  sigmoidalis.    Phill.  M. 

A.  vetusta.    Sow.    M.    TJ.  C. 

A.  triloba     Phill.  M. 

Euomphalus  annulatus.    Phill.  M. 

E.  circularis.    Phill.  M. 

E.  radiatus.    Phill.  M. 

E.  serpens.    Phill.    M.  V. 

E.  hevis.    Goldf.  M. 

E.  planorbis.   Vern.    M.  C. 

Ilelminthodon  sp.  M. 

Loxonema  hennahiana.    Phill.  M. 

L.  lincta.    Phill.  M. 

L.  nexilis.    Phill.  M. 

L.  praeterita.    Phill.  M. 

L.  reticulata.    Phill.  M. 

L.  rugifera.    Phill.    M.    U.  C. 

L.  sinuosa.    Phill.  TJ. 

L.  tumida.    Phill.    M.    U.  C. 

Macrocheilus  brevis.    Sow.  M. 

M.  clongatus.    Phill.  M. 

M.  harpula.    Sow.  M. 

M.  imbricatus.    Sow.  M. 

M.  neglectus.    Phill.  TJ. 


Macrocheilus  subcostatus.    Schloth.  M. 

M.  ventricosus.    Goldf.  M. 

Murchisonia  angulata.    Phill.    M.    TJ.  C. 

M.  bigranulosa.    D'Arch.    M.  TJ. 

M.  geminata.    Phill.    M.  TJ. 

M.  spinosa.    Phill.    M.  C. 

M.  tricincta.    Phill.  M. 

Natica  meridionalis.    Phill.    M.  U. 

N.  nexicosta.    Phill.  TJ. 

IS  erita  deformis.    Sow.  M. 

Pleurotomaria  aspera.    Sow.    L.    M.  TJ. 

P.  cancellata.    Phill.  TJ. 

P.  cirriformis.    Sow.  M. 

P.  cxpansa.    Phill.    TJ.  C. 

P.  gracilis.    Phill.  TJ. 

P.  impendens.    Sow.  M. 

P.  monolifera.    Phill.    M.    U.  C. 

P.  multispira.  M. 

Scoliostoma  textata.    Phill.  M. 

Trochus  Boueii.    Stein.  M. 

Turbo  cirriformis.    Sow.  M. 

Vcrmetus  antitorquatus.    Phill.    M.  U. 

V.  annulosus.  M. 

NUCLEOBKANCHIATA. 

Bellerophon  bisculcatus.  Roem.   L.  M.  TJ. 
B.  striatus.    Bronn.    L.  M. 
B.  subglobatus.    M'Coy.  TJ. 
B.  Urii.    Fleming.    U.  C. 

B.  hiulcus.    Sow.    TJ.  C. 

Porcellia  Woodwardii.    Sow.    L.    M.  TJ. 
P.  striata.    L.  M. 
P.  Symmondsii.  TJ. 

Pteropoda. 
Conularia  sp.  M. 

Cephalopoda. 

Clymenia  bisulcata.    Miinst.  U. 

C.  fasciata.    Phill.  TJ. 

C.  laevigata.    Miinst.    M.  TJ. 

C.  Munsteri.    M'Coy.  TJ. 

C.  Pattisonii.    M'Coy.  TJ. 

C.  pleurisepta.    Phill.  TJ. 

C.  quadrifera.    M'Coy.  TJ. 

C.  sagittalis.    Phill.  TJ. 

C.  striata.    Miinst.    M.  TJ. 

C.  valida.    Phill.  TJ. 

C.  undulata.    Miinst.  TJ. 

Cyrtoceras  armatum.    Phill.  M. 

C.  bdellalites.    Phill.    L.  M. 

C.  fimbriatum.    Phill.  M. 

C.  marginale.    Phill.  M. 

C.  nautiloideus.    Phill.  M. 

C,  nodosum.    Phill.  M. 

C.  obliquatum.    Phill.  M. 

C.  ornatum.    Goldf.  M. 

C.  quindecimalc.    Phill.  M. 

C.  reticulatum.    Phill.  M. 

C.  rusticum.    Phill.  M. 

C.  subornatum.    M'Coy.  M. 

C.  tridecimale.    Phill.  M. 

Goniatites  biforus.    Phill.    M.  TJ. 

G.  excavatua.    Phill.    M.  C. 

G.  globosus.    Munst.  M. 

G.  linearis.    Munst.  M. 

G.  serpentinus.    Phill.    M.  C. 

G.  spirorbis  ?    Phill.    TJ.  C. 

G.  subsulcatus.    Bronn.  TJ. 

G.  transitionis.    Phill.  M. 

G.  vinctus.    Sow.  TJ. 

G.  compressus?  M. 

Nautilus  germanus.    Phill.  M. 

N.  ?  megasipho.    Phill.  TJ. 

Orthoceras  cinctum.    Sow.    M.    TJ.  C. 

0.  cylindraceum.    Sow.   M.  ?    TJ.  (.. 

0.  cylindricum.    Sow.    M.  TJ. 

0.  cllipsoideum.    Phill.  M. 

0.  ibex.    Sow.    M.    TJ.  ? 

0  imbricatum?    Wahl.  TJ. 

0.  lineolatum.    Phill.    U.  C. 

0.  ludense  ?    M.  TJ. 

0.  Phillipsii.    D'Orb.  TJ. 

0.  striatulum.    Sow.  TJ. 

0.  tentaculare.    Phill.    M.  TJ. 

0.  tubicinella.    Sow.  M. 

0.  undulatum.    Sow.    M.    TJ.  C. 

0.  gracile.    L.  M. 

0.  striatum.    Sow.    TJ.  C. 

Poterioceras  fusiforme.    Sow.    M.  C. 


Pisces. 

Phyllolepis  concentricus. 
Hoioptychius.    L.  TJ. 
Jchthyodorulite.  L. 
Fish  remains.  M. 


Ag.  L. 
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DIAMOND  [E.  C.  vol.  ii.  cols.  323,  324].  Under  Carbon, 
E.  C.  S.,  attention  is  drawn  to  the  remarkable  differences  of  pro- 
perty met  with  in  the  various  forms  of  native  carbon,  of  which 
the  diamond  is  at  once  the  rarest  and  most  beautiful ;  and  it  is 
there  shown  that  in  many  cases  there  is  a  correlation  between  the 
intensity  of  a  property  and  the  density  of  the  carbon.  The 
object  in  that  article  was  to  trace  out  the  resemblances  hidden 
finder  the  guise  of  variety  of  condition;  but  in  this  article 
attention  will  be  given  rather  to  the  differential  points. 

Few  substances  can  compare  with  carbon  in  being  jet  black 
and  opaque  in  one  condition,  and  colourless  or  tinted  and  trans- 
parent in  another.  It  seems  difficult  to  conceive  that  graphite 
could  be  rendered  transparent  simply  by  pressing  its  particles 
closer  together,  and  yet  it  is  known  that  when  the  diamond  is 
subjected  to  intense  heat,  i.e.,  to  intense  repulsive  force,  its 
particles  are  spaced  out  more,  and  it  becomes  as  black  and 
opaque  as  graphite.  As  no  chemical  change  is  effected,  there 
seems  reason  to  believe  that  if  the  same  amount  of  repulsive 
force  was  applied  as  pressure,  graphite  might  be  rendered  trans- 
parent. This  phenomenon  is  indeed  very  similar  to  what  is  met 
with  in  water.  In  the  light  flocculent  form  of  snow  it  is  an 
opaque  white  ;  but  when  rendered  compact  it  is  colourless, 
transparent,  and  denser.  In  this  case  transparency  is  super- 
induced by  pressure,  as  in  the  formation  of  glacial  ice.  How- 
ever probable  this  view  may  be,  experiments  are  still  wanted  to 
show  that  increase  of  density  will  alone  suffice  to  convert  gra- 
phite into  diamond.  The  former,  in  the  amorphous  state,  is 
softer  than  the  finger  nail,  while  the  latter  is  the  hardest  kDown 
substance ;  the  former  will  conduct  electricity  almost  as  well  as 
some  metals,  while  the  latter  is  a  bad  conductor ;  the  one  crys- 
tallises in  the  monometric  system,  but  the  other  occurs  in  crystals 
belonging  to  the  hexagonal  system.  There  even  appears  to  be  a 
marked  chemical  distinction,  for  although  all  the  forms  of  carbon 
will  combine  with  oxygen  to  form  carbonic  acid,  which  has  the 
same  properties  in  all  cases,  yet,  according  to  Brodie,  graphite  is 
peculiar  in  its  behaviour  towards  certain  oxidising  agents,  such 
as  a  mixture  of  nitric  and  sulphuric  acids,  or  nitric  acid  and 
chlorate  of  potassium.  Under  these  circumstances  it  gives  rise 
to  a  compound  which  Brodie  calls  graphitic  acid,  and  represents 
by  the  formula  Cu  H4  06  or  Gr4  Ht  05.  The  symbol  Gr  stands 
for  graphon,  the  name  assigned  to  this  form  of  carbon.  It  is  cer- 
tainly remarkable  that  the  same  substance  (graphite)  should 
combine  with  an  atomic  weight  of  12  under  one  set  of  circum- 
stances and  of  33  under  another  set,  since  the  numbers  have  no 
simple  relationship  with  each  other.  The  differences  in  the 
specific  heats  of  diamond  and  graphite  are  noticed  under  Carbon, 
E.  C.  S.  Assuming  that  most  of  these  changes  are  due  to  dif- 
ference of  density,  there  would  appear  to  be  a  great  analogy 
between  carbon  and  sulphur. 

There  is  no  connection  between  the  colours  of  the  diamond 
and  its  density,  and,  perhaps,  the  latter  is  not  always  connected 
with  the  blackness  of  this  jewel.  For  while  on  the  one  hand 
Sir  D.  Brewster  states  that  the  blackness  is  due  to  a  multitude 
of  minute  cavities,  on  the  other  numerous  observers  have 
discovered  that  the  black  specks  in  some  diamonds  are  due  to 
foreign  impurities,  which  are  said  to  have  a  resemblance  to  coal ; 
and  it  has  been  noticed  that  the  black  diamonds  of  Bahia  are 
even  harder  than  the  transparent  stones.  These  black  diamonds 
are  so  hard  that  jewellers  are  unable  to  cleave  them;  but  this  is 
partly  due  to  their  being  formed  of  interblended  crystals.  Little 
is  known  of  the  cause  of  the  colour  in  diamonds.  The  most 
common  tint  is  a  brownish  or  yellowish,  and  one  of  the  rarest,  a 
rose  colour.  Some  facts,  brought  forward  by  MM.  Halphen  in 
1866,  seemed  to  show  that  a  molecular  change  might  convert  one 
into  the  other.  Thus  they  had  one  diamond  which  became 
rose-coloured  by  friction,  but  the  colour  was  very  evanescent. 
They  had  a  second  of  a  yellow  tint,  which  was  converted  into 
a  rose-coloured  one  by  putting  it  into  a  fire.  In  this  case  the 
colour  lasted  for  18  days,  and  then  gradually  disappeared ; 
but  it  could  be  revived  again  by  reheating  the  stone.  As  a 
phenomenon  of  a  similar  kind  has  long  been  known  in  the 
yellow  topaz,  it  has  been  suggested  that  this  diamond  was  not 
pure  carbon,  but  a  mixture  or  combination  of  that  element  with 
fluoride  of  aluminium.  The  only  evidence  adduced  in  support 
of  this  opinion  is  the  similarity  of  the  phenomenon  in  this 
Aiamond  and  in  the  topaz;  but  there  are  several  difficulties 
which  prevent  its  acceptance.  Thus  the  rose  colour  is  permanent 
in  the  topaz,  but  temporary  in  the  diamond.  Ail  topazes 
contain  fluoride  of  aluminium,  yet  it  is  only  the  yellow  topaz 
from  Brazil  which  i8  affected  in  the  manner  described;  the 
yellow  Saxon  topaz  loses  its  colour  when  heated,  but  regains  it 
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when  cooled ;  and  the  topazes  of  other  tints  are  not  altered  in 
colour.  These  facts  alone  would  lead  us  to  suspect  that  the  true 
explanation  has  yet  to  be  sought.  When  coloured  diamonds 
are  burnt  in  oxygen,  they  yield  a  yellow  ash,  which  forms  from 
5555  to  s5o  °f  tne""  weight.  This  ash  gave  indications  of  the 
presence  of  silica  and  iron  when  treated  with  the  blowpipe.  The 
iron  is  probably  present  as  an  oxide ;  and  this,  with  silica,  are 
the  main  ingredients  of  the  ash  of  many  specimens  of  graphite 
and  of  a  few  specimens  of  coal.  In  some  cases  the  ash  of  the 
diamond  has  a  reddish  tint.  In  the  absence  of  any  experiments 
on  the  subject,  it  would  be  presumptuous  to  say  that  there  is  a 
connection  between  the  colour  of  the  diamond  and  of  the  ash, 
but  that  there  is  a  connection  between  them  does  not  seem  to  be 
a  very  improbable  supposition  ;  at  any  rate,  there  is  apparently 
more  to  be  said  in  favour  of  this  hypothesis  than  of  another 
recently  started  by  De  Chancourtois,  that  these  colours  are  derived 
from  petroleum.  They  may  closely  resemble  the  colours  of  pro- 
ducts from  coal  tar ;  but  there  is  the  important  difference,  that 
the  colours  of  the  diamond  are  indestructible  by  heat,  and  in- 
soluble by  ether  or  alcohol,  while  those  formed  by  the  aniline 
compounds  will  withstand  neither  heat  nor  alcohol.  There  is  suf- 
ficient similarity  between  the  colours  of  carbon  and  those  of  sulphur 
to  warrant  some  allusion  to  it ;  but  whether  the  phenomena  are 
due  to  similar  causes  is  uncertain.  Then  we  have  colourless  and 
transparent  varieties,  both  of  sulphur  and  carbon ;  the  ordinary 
colour  of  the  one  is  yellow,  and  of  the  diamond  a  brownish  or 
yellowish  tinge;  by  subjecting  it  to  certain  processes,  sulphur 
may  be  rendered  wine-red,  while  certain  diamonds  are  rose- 
coloured,  and  both  have  their  black  modifications. 

Many  attempts  have  been  made  to  produce  diamonds  by 
artificial  means,  and  many  attempts  have  also  been  made  to 
ascertain  how  it  has  been  formed  by  nature ;  but  as  yet  little  is 
known  as  to  how  the  diamond  may  be  formed,  either  the  one 
way  or  the  other.  Most  of  the  attempts  to  obtain  it  artificially 
have  resulted  in  soot,  not  diamonds ;  but  in  a  few  cases  micro- 
scopic crystals  are  said  to  have  been  formed.  Thus  Despretz  and 
Lionnet  have  obtained  crystals  by  the  action  of  a  current  of 
electricity  upon  liquids  containing  carbon,  such  as  sulphide  of 
carbon.  Despretz's  diamonds  were  black  or  colourless  octa- 
hedrons and  plates,  which  entirely  disappeared  on  the  applica- 
tion of  a  moderate  heat,  in  which  respect  they  differ  materially 
from  native  diamonds.  Lionnet's  gems  were  also  crystals ;  but 
as  that  experimenter  says  nothing  about  their  properties  in  the 
notice  given  by  him  in  the  '  Comptes  Rendus,'  vol.  63,  p.  213,  it 
is  possible  that  his  diamonds  would  also  have  been  dissipated  by 
a  moderate  heat.  In  the  same  volume  of  the  work  just  referred 
to,  De  Chancourtois  suggests  that  diamonds  may  be  formed  in  the 
following  way  : — Submit  a  very  slow  current  of  carburetted 
hydrogen,  mixed  with  aqueous  vapour,  to  a  very  gentle  oxidizing 
agent  in  a  mass  of  sand  containing  traces  of  putrescible  matter, 
such  as  starch.  A  process  very  similar  to  this  is  in  operation 
every  day  near  the  leaky  gas  pipes  of  our  streets.  The  carbu- 
retted hydrogen  escapes  slowly,  and  although  not  mixed  with 
aqueous  vapour  itself,  yet  it  may  absorb  such  vapour  from  the 
moist  earth  surrounding  the  pipe ;  and  this  earth  may  contain 
putrescible  matter,  which,  if  it  be  not  starch,  is  certainly 
carbonaceous.  The  eminent  French  mineralogist  thinks  that 
diamonds,  or  rather  diamond  powder,  may  be  found  in  such 
earth.  If  any  kind  of  carbon  be  deposited,  we  should  expect  to 
find,  not  diamonds,  but  a  moist  soot,  such  as  is  probably  the 
colouring  ingredient  of  the  black  earth  found  near  gas  pipes. 

In  studying  the  various  opinions  which  have  been  given  as  to 
the  mode  of  formation  of  natural  diamonds,  the  student  soon  sees 
that  the  hypotheses  may  be  classified  in  tAvo  groups,  viz.,  those 
which  advocate  intense  heat  as  the  principal  agent,  and  those 
which  rely  mostly  upon  water  and  a  moderate  temperature. 
The  diamond,  then,  like  so  many  other  subjects  in  mineralogy 
and  geology,  is  a  bone  of  contention  between  the  Neptunists  and 
Plutonists.  The  one  party,  which  we  may  represent  by  Bischof, 
says  : — "  Now,  since  the  occurrence  of  the  diamond  speaks 
only  in  favour  of  the  formation  by  aqueous  agency,  every 
hypothesis  as  to  its  igneous  origin  must  be  rejected  as  totally 
unfounded."  The  other  party,  which  we  would  represent  by 
Brewster,  who  says,  after  referring  to  the  pressure  cavities  in 
diamonds  : — "  Such  a  structure  is  impossible  in  crystals  formed 
by  aqueous  deposition,  and  hence  there  is  not  a  single  pressure 
cavity  in  any  of  them."  So  far  as  we  have  examined  the 
evidence  on  both  sides,  these  facts  do  not  seem  to  warrant  either 
the  assertion  that  it  is  impossible  for  any  crystal  with  pressure 
cavities  to  have  been  formed  from  an  aqueous  solution,  or  that 
every  hypothesis  advocating  the  igneous  origin  of  the  diamond  is 
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totally  unfounded.  We  think  there  is  something  to  he  said  on 
both  sides,  but  we  would  forewarn  the  reader  that  our  own 
opinion  is  decidedly  in  favour  of  the  view  that  diamonds  have 
been  formed  at  a  moderate  temperature,  and  that  water  has 
played  an  essential  part  in  the  process. 

Brewster's  argument  in  favour  of  the  igneous  origin  of  the 
diamond  is  based  mainly  upon  the  hollows  or  pressure  cavities 
found  in  it.  Almost  every  diamond,  when  examined  by  polarised 
light  and  under  a  high  magnifying  power,  shows  minute  black 
specks  surrounded  by  four  quadrants  or  sectors  of  polarised  light. 
Thus  the  Koh-i-Noor  contains  three  such  specks,  barely  visible 
to  the  naked  eye,  while  the  pendants  connected  with  it  have 
several.  Of  fifty  diamonds  examined  by  Brewster  nearly  all 
contained  one  or  more  cavities  of  singular  shapes,  somewhat  like 
insects,  and  invariably  surrounded  by  luminous  sectors.  They 
are  irregularly  scattered  through  the  stone,  but  are  frequently 
arranged  in  planes,  which  planes,  however,  are  said  to  have  no 
relation  to  those  of  the  crystal.  Sir  D.  Brewster  hence  infers 
that  a  gas  occupies  or  has  occupied  the  cavities,  and  has,  by  its 
expansion,  compressed  the  substance  of  the  diamond  so  as  to 
render  it  more  dense  in  the  vicinity  of  such  cavities  than  in  the 
more  distant  parts,  and  thereby  capable  of  depolarising  light. 
This  phenomenon  may  be  seen  in  almost  any  homogeneous  sub- 
stance which  has  been  subjected  to  unequal  pressure.  For  ex- 
ample, ordinary  glass  is  homogeneous,  and  produces  no  effect  upon 
polarised  light ;  but  if  such  glass  be  compressed  when  soft,  or  be 
unannealed,  or  be  rendered  in  any  way  of  unequal  tension,  it 
gives  rise  to  luminous  sectors  similar  to  those  seen  in  the  dia- 
mond. In  the  glass  the  compressing  force  is  applied  to  the  mass 
as  a  whole,  but  in  the  diamond  the  compressing  force  has  been 
exerted  from  the  cavities  outwards,  and  all  its  strength  has  been 
ipent  upon  the  surrounding  material  ;  but  it  has  not  been 
suflicient  to  burst  the  stone  so  as  to  allow  of  the  escape  of  the 
gas.  As  there  is  no  perceptible  fissure  in  diamond,  it  is  con- 
cluded the  gas  is  still  contained  in  the  cavities.  If  so,  one  of 
four  positions  must  be  true  : — 1.  The  tension  of  the  gas  in  the 
cavities  is  now  sufficient  to  condense  the  diamond.  2.  If  not, 
then  some  cause  was  formerly  in  operation  which  increased  the 
tension  of  the  gas  up  to  the  point  at  which  it  could  do  so.  3.  If 
there  was  no  increase  of  tension  the  diamond  must  have  been 
softer  or  more  plastic  than  it  is  now.  Or  4.  There  has  been  an 
increase  both  of  tension  in  the  gas  and  of  plasticity  in  the 
diamond.  The  first  position  may  be  safely  regarded  as  un- 
tenable, so  that  three  are  left  to  choose  from.  Of  these  the. 
third  is,  we  think,  the  most  in  accordance  with  known  facts ; 
but  there  is  also  much  in  favour  of  the  fourth.  These  two 
positions  may  be  exemplified,  the  one  by  amber,  which  contains 
cavities  and  luminous  sectors  like  the  diamond,  and  the  other  by 
the  following  experiment  made  by  Sir  D.  Brewster.  He  com- 
pressed a  solution  of  gumarabic  between  two  plates  of  glass,  so  as 
to  enclose  a  few  bubbles  of  air.  On  heating  the  arrangement  the 
air  compressed  the  circumjacent  gum  and  gave  it  that  variation 
of  density  which  produces  four  luminous  sectors  in  polarised 
light.  That  the  diamond  was  at  one  time  softer  than  it  is  now 
is  abundantly  manifested,  but  how  much  softer  is  a  matter  for 
consideration.  Bischof  refers  to  a  diamond  in  the  museum  of 
Rio  de  Janeiro,  on  whose  faces  are  impressions  of  quartz  grains. 
Goeppert  refers  to  another  in  the  treasury  of  the  Emperor  of 
Brazil,  which  has  similar  impressions ;  and  states  he  has  seen 
five  others  presenting  the  same  phenomenon,  one  being  a  black 
diamond.  The  "  Star  of  the  South,"  before  it  was  cut,  had  a 
deep  hollow  on  one  of  its  faces,  in  which  was  the  impression  of 
an  octahedral  ciystal.  The  surface  of  the  impression  showed 
octahedral  strke,  indicating  that  the  impression  was  probably 
made  by  a  diamond.  Other  faces  of  the  same  stone  had  hollows 
with  impressions  of  striae,  such  as  may  have  been  made  by  groups 
of  diamonds.  As  isolated  facts,  these  tell  nothing  as  to  the 
hardness  ;  but  they  are  of  some  importance  when  taken  in  con- 
nection with  the  existence  of  sulphide  of  iron  in  the  diamond,  as 
stated  by  Von  Hartwig,  probably  of  titaniferous  iron,  as  stated  by 
Dufresnoy,  and  of  the  pressure  cavities  described  by  Brewster.  No 
heat  that  man  can  command  has  yet  softened  the  diamond  when 
under  moderate  pressure  without  destroying  its  crystalline  form  ; 
and  if  it  be  supposed  that  it  might  be  softened  when  under 
great  pressure  by  the  same  heat,  we  should  expect  that  the 
pressure  exerted  by  the  gas  in  its  cavities  would  have  spread  its 
effects  over  much  larger  spaces  than  appears  to  be  the  case.  The 
presence  of  the  quartz  grains  seems  to  indicate  that  the  tempera- 
ture at  which  the  diamond  crystallised  was  below  that  at  which 
quartz  may  remain  solid.  Under  ordinary  atmospheric  pressures 
quartz  is  known  to  be  melted.,  and  even  volatilised  by  a  heat 


which  has  little  or  no  effect  upon  the  diamond  ;  and  there  is  no 
reason  to  believe  that  great  pressure  would  render  the  diamond 
more  fusible  than  silica.  But  if  steam  accompany  the  heat 
there  is  a  still  greater  difficulty  in  believing  that  the  diamond 
would  crystallise  in  the  presence  of  solid  silica,  seeing  how 
readily  that  compound  is  dissolved  by  steam.  On  the  whole, 
then,  it  seems  more  probable  that  the  phenomena  above  noticed 
are  due  to  the  action  of  a  gas  at  low  tension,  and  of  moderate 
temperature  upon  a  soft  substance,  rather  than  to  that  of  a  gas  at 
high  tension  and  temperature  upon  a  hard  substance  ;  and  that 
the  impressions  were  made  upon  the  diamond  itself  by  the  quartz 
and  octahedral  crystals,  rather  than  that  they  were  formed  in 
the  diamond  during  the  process  of  crystallisation. 

Favre  has  suggested  that  the  diamond  has  originated  from  the 
vapours  of  chloride  of  carbon.  He  notices  that  it  is  always  con- 
tained in  rocks  of  a  similar  nature.  Thus  in  Brazil  it  occurs  in 
a  micaceous  sandstone  (itacolumite)  when  in  situ,  but  in  an 
angular  or  rolled  gravel  composed  partly  of  itacolumite  and 
partly  of  other  rocks  when  not  in  its  original  place  of  forma- 
tion ;  and  in  the  Ural  Mountains,  the  East  Indies,  &c,  it  is 
associated  with  similar  rocks.  But  he  attaches  most  importance 
to  the  minerals  which  are  found  in  these  rocks,  and  sometimes  in 
close  connection  with  the  diamond.  These  are  39  in  number, 
viz. : — 

Iron  pyrites.  Itutile. 
Bismuthitc.  Kyanitc. 
Galena.  Tourmaline. 
Anatase.  Schorl. 
Hornblende.  Cinnabar. 
Piallagc.  Tellurium. 
Tbe  manganeses  (?  pyrolusite  Copper. 

and  psilomclaue).  Platinum. 
Ilajmatite,  Gold. 
Quartz.  Marcasite. 
Garnet.  Copper  pyrites. 

Zircon.  Ccrusite. 
Ruby.  Chromiron. 
Dolomite.  Iserine. 
Ferriferous  carbonate  of  lime  Pharmacosidcritc. 

(?  Brossite).  Spbene. 
Magnetite.  Talc. 
Corundum.  Orthoclase. 
Topaz.  Diaspore. 
Hydrophospliate  of  alumina 

and  lime. 
Hydrophospliate  of  yttria 

(Castclnaudite). 
Silicate  of  yttria. 

Of  these  32  have  been  produced  artificially,  and  30  have  been 
obtained  from  their  chlorides,  which  in  the  majority  of  cases 
were  in  the  vaporous  state.  Commenting  on  this  he  says, 
"Thus  of  the  34  minerals  [the  number  known  to  him  when 
writing  the  body  of  his  paper]  4  give  no  evidence  either  way, 
not  having  been  produced  artificially  ;  24  have  been  produced 
from  volatile  chlorides  ;  5  from  chlorides  in  solution  ;  and  1 
from  a  compound  not  formed  with  chlorine.  Do  not  these  facts 
indicate  the  way  in  which  the  diamond  has  been  formed  in  the 
earth?  Notwithstanding  the  recent  experiments  by  Deville,  do 
they  not  show  that  the  chloride  of  carbon  is  the  combination  by 
whose  aid  we  ought  to  attempt  to  produce  this  stone?" 

De  Chancourtois  is  of  opinion  that  diamond  and  graphite  have 
been  formed  from  carburetted  hydrogen  and  the  vapours  of 
hydrocarbons,  in  the  same  way  as  sulphur  is  deposited  from  sul- 
phuretted hydrogen.  As  in  the  latter  case  the  hydrogen  of  the 
gas  is  oxidized,  together  with  a  portion  of  the  sulj}hur,  while  the 
remainder  is  deposited  in  the  free  state ;  so  in  the  former  the 
hydrogen  is  oxidized,  a  portion  of  the  carbon  goes  to  the  forma- 
tion of  carbonic  acid,  while  the  remainder  crystallizes  as  dia- 
mond and  graphite.  The  places  where  this  vapour  escaped  and 
carbon  was  deposited  he  proposes  to  call  carbonataras,  which  he 
supposes  had  more  or  less  resemblance  to  the  solfataras  of  the 
present  day.  If  such  is  the  way  in  which  Nature  has  formed 
diamonds,  why  are  they  not  far  more  abundant,  seeing  how 
numerous  and  wide  spread  are  exhalations  of  carburetted  hydro- 
gen ?  In  all  probability  these  exhalations  have  been  equally 
abundant  in  past  time.  Diamonds,  on  the  other  hand,  are  very 
rare,  and  confined  to  the  oldest  rocks  of  a  particular  character. 

Nearly  all  the  larger  diamonds  have  been  found  in  East  India, 
but  in  1853  a  large  specimen  of  remarkable  Umpidity  was  dis- 
covered in  the  Bogagem  mines  of  Brazil.  It  has  been  namet' 
the  Star  of  the  South.  It  weighed  originally  52-275  grammes, 
but  in  cutting  it  was  reduced  to  125  carats,  so  that  it  was  some- 
what heavier  than  the  Koh-i-Noor,  which  weighs  103|  carats, 
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Its  form  before  cutting  was  that  of  a  rhomboidal  dodecahedron 
having  a  very  obtuse  bevelled  edge  on  each  of  its  faces.  Its 
ep.  gr.  is  3-529  at  15°  C. 

In  the  Cyclopaedia  article  the  Koh-i-Noor  is  said  to  have  been 
found  in  the  mine  of  Colonne  in  1550,  and  to  be  identical  with 
the  great  Mogul  diamond  mentioned  by  Tavernier.  We  do  not 
know  who  is  the  authority  for  the  date  and  place  of  discovery  ; 
the  statement  is  made  by  Dana,  but  is  doubtless  erroneous.  The 
actual  known  information  respecting  this  jewel  is  far  less  precise. 
According  to  Indian  tradition  the  Koh-i-Noor  may  be  traced 
back  to  the  time  of  Bikramidtya,  who  flourished  about  56  years 
before  the  Christian  era.  Disregarding  tradition,  however,  the 
first  distinct  mention  of  a  large  diamond  is  by  Baber,  the  founder 
of  the  Mogul  or  Tartar  dynasty,  who  states  that  when  his  son 
Humaiun  captured  Agra  in  1526  a  diamond  estimated  to  weigh 
320  ratis  was  amongst  the  spoil.  This  stone,  he  says,  was  taken 
by  Ala-ed-deen  in  1304  during  the  conquest  of  Malwa.  Taver- 
nier saw  the  precious  stones  in  the  Mogul's  possession,  and  gives 
a  description  of  the  largest,  the  weight  of  which  he  estimated  at 
319J?  ratis  =  252  carats.  He  also  gave  a  figure,  but  as  his  figure 
and  description  do  not  correspond,  there  appear  to  be  some 
doubts  whether  both  refer  to  the  same  stone  or  not.  The  de- 
scription, however,  of  the  stone  he  saw  clearly  shows  this  was 
the  same  as  that  now  called  the  Koh-i-Noor  ;  while  the  figure 
given  by  him  as  that  of  the  Koh-i-Noor  may  belong  to  another 
stone  which  then  went  by  that  name.  Assuming  then  the 
Mogul  diamond  to  be  the  same  as  the  modern  Koh-i-Noor,  its 
history  may  be  readily  traced.  For  a  time  it  remained  at  Delhi ; 
it  then  passed  into  the  hands  of  Nadir  Shah,  who  took  it  with 
him  to  Khorasan  ;  after  him  Shah  Rokh  had  it ;  then  Ahmed 
Shah  ;  then  Shah  Soujah,  who  was  obliged  to  give  it  up  to 
Runjeet  the  Lion,  as  already  noticed  in  the  Cyclopaedia  article. 

The  Koh-i-Noor,  by  which  we  mean  the  stone  so  called  now, 
appears  to  have  been  part  of  a  larger  diamond  before  the  time  of 
Baber.  Thus  Tavernier  states  it  was  originally  part  of  a  dia- 
mond weighing  787-^  carats.  Its  weight  does  not  seem  to  have 
been  diminished  from  the  time  of  Baber  to  that  of  Tavernier.  The 
next  statement  we  have  as  to  its  weight  refers  to  the  time  when 
it  reached  England,  it  being  then  186  carats.  After  it  was  cut 
by  the  Messrs.  Garrard  it  weighed,  as  already  stated,  103  J  carats. 
Professor  Tennant  is  of  opinion  that  the  original  form  of  this 
diamond  was  a  rhombic  dodecahedron,  and  that  in  its  present 
state  it  is  about  a  third  of  its  original  size.  In  his  lecture  on 
the  precious  stones  in  the  Great  Exhibition  of  1851,  delivered 
before  the  Society  of  Arts,  March  24,  1852,  he  thus  expresses 
himself  on  this  point : — "  If  we  give  Tavernier  credit  as  to  the 
original  weight  of  the  stone,  we  may  indulge  in  a  very  reasonable 
supposition  that  two  other  remarkable  existing  diamonds  once 
formed  part  of  it.  Dr.  Beke,  in  a  paper  read  before  the  British 
Association  at  Ipswich,  in  1851,  says,  'At the  capture  of  Coochan 
(about  1832)  there  was  found  among  the  jewels  of  the  harem  of 
Reeza  Kooli  Khan,  the  chief  of  that  place,  a  large  diamond  slab 
supposed  to  have  been  cut  [broken  ?]  from  one  side  of  the  Koh-i- 
Noor.  It  weighed  about  130  carats,  showed  the  marks  of  cutting 
on  the  flat  and  largest  side,  and  appeared  to  correspond  in  size 
with  the  Koh-i-Noor.'  Another  diamond  which  singularly  cor- 
responds with  the  Koh-i-Noor  is  the  Great  Russian  diamond  ; 
anct  it  is  not  improbable  that  they  all  formed  one  diamond,  and 
that,  when  united,  they  would,  allowing  for  the  detachment  of 
several  smaller  pieces  in  the  process  of  cleaving,  make  up  the 
weight  described  by  Tavernier." 

(Watts,  Dictionary  of  Chemistry,  arts.  Carbon  and  Diamond  ; 
Williamson,  Chemistry  for  Students,  par.  61 ;  Chancourtois,  Ame- 
rican Journal  of  Science,  second  series,  vol.  xlii.  p.  271  ;  Hal- 
phen,  Comptes  Rendus,  vol.  lxii.  p.  1407  ;  Goeppert,  Leonhard 
unci  Geinitz's  Neues  Jahrbuch  fur  Mineralogie,  p.  198  (1864); 
Brewster,  Trans.  Boy.  Soc.  Ed.  xxiii.  pp.  39 — 44 ;  Dufresnoy, 
Comptes  Jtendus,  xl.  p.  3;  Maskelyne,  Proc.  Ashmolean  Society 
for  1855  ;  Chancourtois,  Comptes  Rendus,  lxiii.  p.  22  ;  Lionnet, 
Comptes  Rendus,  lxiii.  p.  213  ;  Favre,  Bibliotheque  Universelle  for 
1856  ;  Tennant,  Journal  of  Society  of  Arts  for  1852,  &c.) 

DILUVIAL  FORMATION  [E.  C.  vol.  ii.  col.  343].  A  term 
rarely  used  by  geologists.  The  deposits  which  were  grouped 
under  it  are  now  assigned  to  the  post-pliocene  period.  The  phe- 
nomena which  were  at  one  time  regarded  as  proofs  of  enormous 
floods  of  water  are  now  attributed  to  various  agencies,  as  indi- 
cated under  Post-Pliocene  Period,  E.  C.  S. 

DODO  [E.  C.  vol.  ii.  cols.  365—373].  When  Mr.  Broderip, 
about  thirty  years  ago,  drew  up  his  elaborate  report  on  the 
knowledge  then  extant  respecting  the  Dididce,  he  grouped  his 
remarks  in  three  divisions.    The  first  treated  of  the  facts  re- 


ported in  books,  the  second  dealt  with  those  derived  from  the 
remains  of  the  birds  themselves,  while  the  third  contained  the 
views  proposed  respecting  the  zoological  affinities  of  the  dodo. 
In  1848  Strickland  and  Melville  adopted  the  same  arrangement, 
and  on  the  present  occasion  we  propose  to  follow  their  example 
with  respect  to  the  few  remarks  we  have  to  make.  In  the  ac- 
counts referred  to,  the  historical  andpictorial  evidence  was  far  more 
lengthy  than  the  direct ;  but  now  the  bones  belonging  to  this 
group  of  birds  are  becoming  abundant,  and  precise  information 
as  to  the  osseous  system  of  more  than  one  species  is  available. 

The  first  reliable  mention  of  the  dodo  of  Mauritius  (Didus 
ineptus)  is  that  by  Van  Neck  ;  since  it  appears  that  the  island 
which  Vasco  di  Gama  discovered  was  visible  from  the  African 
coast,  and  that  the  birds  which  were  called  solitaires  were  pen- 
guins. The  Dutch  voyager  to  which  Clusius  refers  in  col.  366  is 
J.  Van  Neck,  but  the  figure  is  taken  from  an  edition  of  Neck's 
Voyages  which  does  not  appear  to  be  known  in  this  country. 
One  of  the  persons  who  sailed  in  the  fleet  of  Heemskerk  and 
Harmansz  (col.  367),  Willem  van  West  Zanen  by  name,  left 
a  journal  which  was  published  in  1648,  under  the  editorship 
of  Soeteboom.  In  this  journal  the  dodo  is  mentioned,  and,  as  his 
account  is  not  given  in  E.  C,  we  append  it,  as  translated  in 
Strickland  and  Melville's  work.  "  The  birds,  of  which  this 
island  [viz.,  Mauritius]  is  full,  are  of  all  kinds ;  doves,  parrots, 
Indian  crows,  sparrows,  hawks,  thrushes,  owls  [?],  swallows,  and 
many  small  birds  ;  white  and  black  herons,  geese,  ducks,  dodos, 
tortoises  and  sea-cows.  The  sailors  were  out  every  day  to  hunt 
for  birds  and  other  game,  such  as  they  could  find  on  the  land, 
while  they  became  less  active  with  their  nets,  hooks,  and  other 
fishing  tackle.  No  quadrupeds  occur  there  except  cats,  though 
our  countrymen  have  subsequently  introduced  goats  and  swine. 
The  herons  were  less  tame  than  the  other  birds,  and  were  diffi- 
cult to  procure,  owing  to  their  flying  amongst  the  thick  branches 
of  the  trees.  They  also  caught  birds  which  some  have  named 
Dod-aarsen,  others  Dronten;  when  Jacob  van  Neck  was  here 
these  birds  were  called  Wallcch-Vogels,  because  even  a  long  boil- 
ing would  scarcely  make  them  tender,  but  they  remained  tough 
and  hard,  with  the  exception  of  the  breast  and  belly,  which 
were  very  good ;  and  also,  because  from  the  abundance  of  turtle- 
doves which  the  men  procured,  they  became  disgusted  with  the 
dodos.  The  figure  of  these  birds  is  given  in  the  accompanying 
plate ;  they  have  great  heads,  with  hoods  thereon  ;  they  are 
without  wings  or  tails,  and  have  only  little  winglets  on  their 
sides,  and  four  or  five  feathers,  more  elevated  than  the  rest. 
They  have  beaks  and  feet,  and  commonly  in  the  stomach  a  stone 
the  size  of  the  fist."  (Which  description  Strickland  believes  is 
taken  from  Matelief ).  ..."  The  dodos,  with  their  round 
sterns  (for  they  were  well  fattened),  were  also  obliged  to  turn 
tail ;  everything  that  could  move  was  in  a  bustle ;  the  fish, 
which  lived  in  peace  for  many  a  year,  were  pursued  into  the 
deepest  water  pools.  ...  On  the  25th  July,  Willem  and 
his  sailors  brought  some  dodos,  which  were  very  fat ;  the  whole 
crew  made  an  ample  meal  from  three  or  four  of  them,  and  a 
portion  remained  over.  .  .  .  They  sent  on  board  smoked 
fish,  salted  dodos,  land-tortoises,  and  other  game,  which  supply 
was  very  acceptable.  They  were  busy  for  some  days,  bringing 
provisions  to  the  ship.  On  the  4th  of  August,  Willem's  men 
brought  50  large  birds  on  board  the  Bruyn  Vis ;  among  them 
were  24  or  25  dodos,  so  large  and  heavy  that  they  could  not  eat 
any  two  of  them  for  dinner,  and  all  that  remained  over  was 
salted.  Another  day,  Hogeveen  (Willem's  supercargo)  set  out 
from  the  tent  with  four  seamen,  provided  with  sticks,  nets, 
muskets,  and  other  necessaries  for  hunting.  They  climbed  up 
mountain*  and  hill,  roamed  throughout  forest  and  valley,  and 
during  the  three  days  they  were  out  they  captured  another  half 
hundred  of  birds,  including  a  matter  of  20  dodos,  all  which  they 
brought  on  board  and  salted.  Thus  were  they,  and  the  other 
crews  in  the  fleet,  occupied  in  fowling  and  fishing."  This  is  the 
earliest  voyage  in  which  the  terms  Dodaars  and  Dronte  are 
applied  to  the  dodo;  but  it  is  possible  they  may  have  been 
added  by  Soeteboom.  The  earliest  book  in  which  the  first 
term  is  used  is  that  by  Verhuffen,  published  in  1613,  where  it 
occurs  in  the  form  of  Totersten.  The  passage  from  Herbert  in 
col.  367  is  from  the  edition  of  his  '  Travels '  which  was  published 
in  1638,  which  differs  materially  in  orthography,  though  not  in 
sense,  from  that  of  1634.  In  a  diary  of  P.  Crossfield,  a  fellow 
of  Oxford  University,  extending  from  1626  to  1640,  mention  is 
made  of  a  dodar  (a  black  Indian  bird)  which  was  given  by  Mr. 
Goslingto  the  Anatomy  School  in  1634.  It  is,  hence,  supposed  there 
were  formerly  remnants  of  two  dodos  in  the  museum  at  Oxford. 
There  are  a  few  additions  to  the  pictorial  evidence.  The  Duke 
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of  Northumberland  possesses  a  picture  bearing  the  monogram- 
matic  signatures  of  Goimare  and  De  Heem,  and  the  date  1627,  in 
which  the  ridge  at  the  base  of  the  bill  is  remarkably  well  shown. 
Mention  may  also  be  made  of  the  figure  in  Holme's  '  Academy  of 
Armoury  and  Blazon,'  1688,  which  represents  a  dodo  as  theheraldic 
device  of  a  family  named  Dronte.  There  is  also  a  painting 
of  a  dodo  in  Carisbrook  castle  which  is  remarkable  for  its 

Eure  white  colour,  whereas  Didus  ineptus  is  always  represented  as 
eing  of  a  dun  or  deer  colour;  and  it  is  conjectured  that  this 
may  represent  the  species  which  frequented  Bourbon.  In  a  rare 
edition  of  '  Bontekoe's  Voyage'  there  is  another  figure  of  a  dodo 
distinct  from  any  previously  mentioned,  which  he  says  lived  in 
Bourbon,  while  Strickland  suggests  that  this  is  a  mistake,  and 
that  the  figure  is  really  that  of  the  Mauritius  dodo.  Newton, 
however,  points  out  several  points  in  which  Bontekoe's  figure 
differs  from  those  given  of  the  Mauritius  bird,  and  thinks  Bon- 
tekoe's statement  is  correct. 

In  1865,  Mr.  Clark,  a  schoolmaster  in  Mauritius,  reaped  the 
fruits  of  a  long  search  for  dodo  remains.  He  had  explored  many 
localities,  and  had  become  impressed  with  the  marked  traces 


and  next  the  femurs.  The  sternums  were  fewer  still,  but  less  so 
than  the  humeri,  coracoids,  and  scapula;.  The  vertebrre  were  very 
abundant,  but  the  crania  were  rare,  owing,  as  is  imagined,  to  the 
facilities  which  their  sutures  and  cavities  afforded  for  the  dis- 
uniting action  of  growing  roots.  The  bones  appeared  to  belong 
to  one  species,  but  presented  two  different  sizes,  due,  as  is 
suggested,  to  sexual  peculiarities.  Some  of  the  bones  had  a 
remarkably  black  appearance,  due  to  the  action  of  the  trunks  of 
ebony  trees.  From  the  vegetable  remains  found,  as  well  as 
historical  and  traditionary  evidence,  it  is  known  that  this  marsh, 
and  many  other  parts  which  are  now  utterly  destitute  of  trees, 
were  formerly  covered  with  wide  spreading  luxuriant  forests. 
The  old  inhabitants  state  that  these  forests  supplied  fruit  all  the 
year  round.  Large  quantities  of  these  bones  have  been  sent  to 
Europe,  from  which  a  complete,  or  nearly  complete,  skeleton  has 
been  set  up  in  the  British  Museum,  and  of  which  we  give  a 
reduced  copy  taken  from  Professor  Owen's  Memoir  in  the 
'  Transactions  of  the  Zoological  Society  for  1867.'  Several  more 
or  less  perfect  sets  have  been  forwarded  to  other  museums,  both 
public  and  private.    Professor  Owen's  figure,  we  should  mention, 


of  denudation  which  the  island  presented,  due  in  part  to  the 
general  looseness  of  the  superficial  soil,  and  in  part  to  the 
deluging  action  of  the  rains.  Hence  he  resolved  to  confine  his 
researches  where  the  accumulations  of  recent  fluviatile  detritus 
were  greatest.  His  first  thought  then  was  to  dredge  some  of  the 
deltas,  but  it  afterwards  occurred  to  him  that  a  marshy  tract  near 
Mahebourg,  known  as  the  Arum  Marsh,  or  '  Mare  aux  Songes,' 
from  which  bones  of  deer,  turtles,  and  birds  had  been  obtained, 
would  be  worth  examining.  He  employed  some  men  to  feel 
with  their  feet  in  the  mud  where  the  water  was  deepest,  or  about 
a  yard.  They  soon  came  upon  several  leg  bones  which  belonged 
to  the  dodo,  and  subsequent  researches  brought  to  light  hundreds 
of  osseous  remains  belonging  to  every  part  of  the  skeleton. 
Most  of  them  were  found  in  the  lowest  part  of  the  marsh;  were 
more  or  less  rolled,  and  seldom  associated  with  turtle  bones. 
Those  found  at  a  higher  part  of  the  marsh  were  generally  less 
rolled.  None  of  them  exhibited  any  signs  that  the  birds  had 
been  killed  or  eaten  either  by  man  or  beasts.  The  most 
abundant  bones  were  the  tarso-metatarsi;  next  the  tibiae  and  pelves; 


is  the  same  size  as  that  by  Poland  in  the  British  Museum 
picture,  which  is  said  to  be  of  life  size.  The  outline  is  a  correct 
tracing  of  that  figure ;  and  the  bones  represent  the  actual  size  of 
those  sent  to  the  British  Museum  by  Clark,  from  which  it  will 
be  seen  how  accurately  they  fit  the  body  which  Roland  painted. 
The  small  figure  is  Bidunculus  strigirostris,  a  near  ally  of  the  dodo. 

The  examination  of  the  dodo  bones  by  Professor  Owen  and 
Milne-Edwards  points  to  a  conclusion  very  similar  to  that 
arrived  at  by  Messrs.  Reinhardt,  Strickland,  Melville,  Bonaparte, 
and  others,  viz.,  that  this  species  belongs  to  the  order  Columbcc, 
of  which  type  it  is  an  extreme  modification.  But  while  some 
authorities  would  place  it  amongst  the  Columbidw,  the  general 
feeling  seems  to  be  that  it  represents  a  group  of  similar  value  to 
the  one  just  mentioned,  and  closely  allied  to  it,  which  bears  the 
name  Dididce.  Professor  Owen's  memoir  describes  all  the  bones 
in  detail,  enters  into  elaborate  discussions  as  to  the  bearing  of 
the  osseous  structure  on  its  true  affinities,  and  speculates  upon 
the  causes  which  have  concurred  in  producing  so  remarkable  a 
bird.    He  considers  that  the  chief  characters  by  which  it  differs 
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from  pigeons  generally,  are  the  reflex  actions  of  the  surrounding 
conditions ;  and  that  the  extinction  of  the  species  was  due  to 
the  abrupt  disturbance  of  those  conditions.  And  although  it 
may  present  analogies  with  immature  birds,  he  decidedly  opposes 
the"  views  enunciated  by  Mr.  Strickland  as  to  the  cause  of  the 
extinction  of  the  dodo.  At  least,  this  is  the  impression  we 
gather  from  the  tone  of  his  remarks ;  but,  as  seems  to  us,  the 
two  authorities  are  really  in  accord.  Thus,  Professor  Owen  says 
the  bird  was  annihilated  because  of  its  degenerate  or  imperfect 
structure;  while  Strickland  cautions  naturalists  against  attributing 
"anything  like  imperfection  to  these  anomalous  organisms, 
however  deficient  they  may  be  in  those  complicated  structures 
which  we  so  much  admire  in  other  creatures."  As  thus  stated, 
their  views  certainly  do  not  seem  to  coincide,  but  they  agree,  we 
believe,  when  their  ideas  of  what  'perfection  means  is  considered. 
According  to  Strickland,  it  consists  not  in  the  number  or  com- 
plication of  the  organs,  but  in  the  adaptation  of  the  structure  to 
the  external  circumstances  under  which  each  creature  is  destined 
to  live.  On  this  view  the  structure  and  circumstances  are  co- 
adapted  one  to  the  other  ;  but  if  the  circumstances  alter,  so  as  to 
be  no  longer  suitable  to  the  species,  the  bird  must  either  become 
modified  or  extinguished.  In  short,  the  extinction  is  due  to  the 
organism  not  being  adapted  to  the  circumstances,  or  in  other 
words,  the  species  is  not  perfect  so  far  as  the  new  conditions  are 
concerned.  Both  authors  appear  to  agree  that  no  imperfect 
animal  can  thrive. 

The  views  of  Professor  Owen  may  be  more  precisely  gathered 
from  what  he  says  in  one  place  respecting  the  brain,  after 
drawing  especial  attention  to  its  minute  size  and  to  the  great  deve- 
lopment of  cancellated  structure  in  the  cranium,  rivalling  that 
in  the  elephant's  skull.  This  extreme  development  of  cancellous 
structure  seems  to  be  intended  not  so  much  for  the  protection  of 
the  brain  as  for  the  acquirement  of  an  extensive  surface  to  which 
the  powerful  muscles  required  for  the  heavy-weighted  head  could 
be  attached.  "  The  cerebrum  of  the  dodo  does  not  greatly,  and 
by  no  means  proportionally,  exceed  the  size  of  that  part  of  the 
brain  in  the  Crown  Pigeon  (Goura).  If  the  great  ground-dove 
of  the  Mauritius  gradually  gained  bulk  in  the  long  course  of 
successive  generations  in  that  uninhabited  thickly-wooded  is- 
land, and  exempt  from  the  attacks  of  any  enemy,  with  food 
enough  scattered  over  the  ground,  ceased  to  exert  the  wings  to 
raise  the  heavy  trunk ;  then,  on  Lamarck's  principle,  the  disused 
members  would  atrophy,  while  the  hind  limbs,  through  the 
increased  exercise  by  habitual  motion  on  land,  with  increasing 
weight  to  support,  would  hypertrophy.  In  the  long  course  of 
generations  subject  to  this  slow  rate  of  change  there  would  be 
nothing  in  the  contemporaneous  condition  of  the  Mauritian 
fauna  to  alarm  or  in  any  way  to  put  the  dodo  to  its  wits  ;  being, 
like  other  pigeons,  monogamous,  the  excitement  even  of  a  sea- 
sonal or  prenuptial  combat,  might,  as  in  them,  be  wanting.  We 
may  well  suppose  the  birds  to  go  on  feeding  and  breeding  in  a 
lazy,  stupid  fashion,  -without  call  or  stimulus  to  any  growth  of 
cerebrum  proportionate  to  the  gradually  accruing  increment  of 
the  bulk  of  the  body.  Whatever  part  of  the  brain  was  concerned 
in  regulating  or  controlling  muscular  action  might,  indeed,  be 
expected  to  show  some  concurrent  rate  of  increase  with  the 
growing  mass  of  the  voluntary  contractile  fibres  ;  and  the  cere- 
bellar division  of  the  cranial  cavity  accords  with  the  generally 
accepted  physiology  of  the  superincumbent  mass  of  the  epen- 
cephalon.  The  lateral  depression  of  the  fore  and  under  part  of 
the  side  of  the  post-cerebral  division  of  the  cranial  cavity 
indicates  that  the  optic  lobes,  like  the  eyes,  remained  almost 
stationary  during  the  progressive  acquisition  of  the  bulk  that 
distinguishes  the  dodo  from  the  largest  existing  doves.  The 
proportions  of  Didus,  Pezophaps,  Casuarius,  Rhea,  Dromaius, 
Struthio,  Aptornis,  Cnemiornis,  Palapteryx,  JEpyornis,  Din- 
ornis,  &c,  among  terrestrial  birds  ;  of  Notornis  among  the 
lake-haunting  coots  ;  and  of  Aptenodytes  and  Alca  impennis 
among  sea-birds,  point  to  the  disuse  of  wings  in  flight  as  the 
main  condition  of  increase  in  size  of  species  of  birds,  the  next 
condition  being  the  absence  of  lethal  enemies  during  the  years 
requisite  for  such  course  and  rate  of  growth.  Let  foes  arise  from 
whom  a  power  of  flight  is  the  main  condition  of  escape,  and  the 
wingless  giants  of  the  feathered  race  soon  succumb.  Among  the 
genera  above  cited,  Aptornis,  Cnemiornis,  JEpyornis,  Palapteryx, 
Dinornis,  Didus,  and  Pezophaps,  with  the  largest  of  the  auks, 
have  thus  passed  away;  while  Notornis  and  Apteryx  are  on 
the  verge  of  extinction,  through  the  rapid  increase  of  population 
jx  the  small  island  to  which  they  are  restricted.  In  sparsely 
peopled  continents,  such  as  Africa,  South  America,  and  Aus- 
tralia, brevipennate  giants  may  still  range  the  deserts,  pampas 


and  unfrequented  wilds.  The  ascertained  recent  advent  of  man 
in  New  Zealand,  New  Britain,  Ceram,  Banda,  Salwattie,  Mauri- 
tius, and  Rodriguez,  significantly  points  to  the  conditions  Under 
which  have  come  to  pass,  in  lapse  of  time,  so  strange  an  anomaly 
as  a  bird  with  the  specially  modified  instruments  of  flight 
reduced  below  the  power  of  exerting  that  mode  of  locomotion, 
yet,  as  a  bird,  retaining  the  conditions  of  the  respiratory  and 
tegumentary  systems  of  the  volant  class,  of  which  it  has  become 
a  degenerate  member.  With  the  cessation  of  the  chief  of  these 
conditions,  viz.,  the  absence  of  enemies,  such  birds  necessarily 
perish." 

Milne-Edwards  remarks  that  the  dodo  is  more  like  the  pigeon 
than  any  other  recent  group ;  and  he  recognises  three  principal 
types,  viz.,  those  which  are  adapted  for  powerful  flight,  those  which 
are  more  suited  for  terrestrial  habits,  and  those  which  partake 
strongly  of  a  gallinaceous  character:  the  last  is  formed  by 
Syrrhaptes  and  Ganga.  As  the  dodo  is  a  ground  frequenter,  he 
considers  that,  were  it  a  pigeon,  it  ought  to  differ  from  the 
strong-flying  species  in  the  same  direction  as,  but  to  a  greater 
extent  than,  the  ground  pigeon ;  but  as  the  dodo  really  differs 
from  them  by  characters  of  a  distinct  kind,  he  is  of  opinion  that 
the  dodo  belongs  to  a  non-columbine  type.  The  pelvis  has  very 
remarkable  features,  and  differs  widely,  as  pointed  out  by  Milne- 
Edwards,  from  the  same  part  in  the  birds  of  prey.  The  author 
also  shows  how  the  other  bones  are  markedly  distinguishable 
from  those  of  the  Struthionidce  and  Accipitres,  and  that  although 
they  approximate  to  those  of  the  columbine  group,  yet  that  they 
constitute  a  special  type  by  themselves.  We  are  unable  to 
enter  into  anatomical  details,  for  which  we  must  refer  the 
reader  to  the  investigations  of  Owen  and  Milne-Edwards. 

A  second  species  of  didine  bird  formerly  lived  in  Rodriguez.  It 
is  usually  considered  to  be  generically  distinct  from  the  dodo,  and 
is  known  as  Pezophaps  solUaria.  Great  additions  have  also  been 
made  to  our  knowledge  of  the  osteology  of  this  bird.  In  1865  a 
collection  of  its  bones  were  transmitted  to  England  by  Mr. 
Jenner,  which  he  had  obtained  from  the  caves  at  Rodriguez. 
They  appear  to  represent  sixteen  or  seventeen  individuals,  and 
are  of  two  sizes.  At  one  time  it  was  supposed  that  the  larger 
bones  belonged  to  a  distinct  species  from  the  smaller,  and  were 
assigned  to  Didus  nazarenus;  but  as  the  corresponding  bones 
resemble  each  other  in  everything  but  size,  it  is  concluded  that 
the  larger  belong  to  the  male  of  Pezophaps  solitaria.  Professor 
Newton  refers  to  other  species  in  which  the  sexes  are  unequal 
in  dimensions,  such  as  Tetrao  urogallus  and  Otis  tarda,  and 
shows  how  the  inequality  is  associated  with  the  peculiar  marital 
habits  of  these  birds  [Black  Cock,  E.  C.  and  Capercailzie, 
E.  C.].  He  thinks  that,  like  them,  the  Pezophaps  were  polyga- 
mous, and  that  the  males  fought  with  each  other  for  the  females. 
The  strong  pectoral  muscles  and  Leguat's  description  of  their 
habits  seem  to  support  this  view.  The  knob  mentioned  by 
Leguat  has  been  found  attached  to  several  metacarpal  bones. 

A  third  species  possibly  occurred  in  Bourbon.  In  1613 
Castleton  visited  this  island,  and  one  of  his  officers,  J.  Tatton, 
mentions  a  very  fat,  short-winged  bird,  which  was  unable  to  fly, 
and  which  was  of  a  white  colour.  Carre  visited  Bourbon  in 
1 668,  and  refers  to  a  large  bird,  called  the  Solitaire,  from  its  love 
for  solitude,  whose  colour  was  changeable,  verging  upon  yellow. 
The  variance  between  Tatton  and  Carre  as  to  colour  may  be  due 
to  vagueness  of  expression,  and  not  to  any  radical  difference. 
Du  Bois  also  refers  to  the  Solitaire  of  Bourbon  as  being  white. 
We  have  already  mentioned  Bontekoe's  statement  respecting  a 
dodo  in  Bourbon,  and  to  the  picture  of  a  white  dodo  in  Caris- 
brook  Castle,  both  of  which  may  belong  to  the  present  supposed 
species.  ^Bontekoe's  figure  may  also  be  intended  for  the  same 
bird,  although  he  assigns  it  to  Mauritius.  Newton  notices  that 
the  bird  represented  in  the  Carisbrook  Castle  picture  has  had  its 
beak  trimmed  or  coped,  which  would  imply  that  it  was  kept  in 
confinement.  The  inside  of  the  mouth  is  red,  the  eye  is  sur- 
rounded by  a  red  ring,  which  may  be  intended  for  the  iris.  In 
Didus  ineptus  the  iris  is  always  coloured  yellow.  It  is  further  to 
be  remarked  that  in  the  Bourbon  bird  the  first  four  primaries 
are  directed  downwards  and  forwards,  while  those  of  the  dodo 
are  delineated  with  a  backward  direction. 

(Clark,  G.,  Ibis,  new  series,  vol.  ii.  pp.  141,  222;  An.  des 
Sciences  Naturelles  [3],  vol.  vi.  p.  19 ;  Newton,  A.,  Proceedings  of 
the  Zoological  Society  for  1860  and  1865;  Brit.  Ass.  Reports  for 
1866,  1867,  1868;  Strickland,  An.  Nat.  Hist,  second  series,  vol. 
iii.  pp.  136,  259;  Broderip,  Proc.  Zool.  Soc,  part.  xxi.  p.  54; 
Owen,  R.,  Trans.  Zool.  Soc.  vol.  vi. ;  Milne-Edwards,  An.  des 
Sciences  Naturelles,  5th  series,  vol.  v.  pp.  355-380 ;  Newton,  Trans. 
Zool.  Soc.  vol.  vi.  p.  373.) 
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ELEPHANT  [E.  C.  vol.  ii.  cols.  501—519].  The  genus 
Elephas  is  now  the  meagre  representative  of  the  order 
Proboscidia,  the  members  of  which  order  have  formed  so  con- 
spicuous a  feature  in  the  fauna  of  Europe  from  the  miocene 
days  to  the  advent  of  man.  There  are  two  well  recognised  living 
species  of  elephant,  namely,  Elephas  indicus,  and  E.  afri- 
canus;  but  in  1834  Hodgson  suggested  that  the  elephant  of 
Ceylon  represented  a  third  species.  This  opinion  has  since  been 
supported  by  Schlegel,  who  has  applied  the  name  E.  sumatranus 
to  the  species  inhabiting  Sumatra  and  Ceylon.  It  is  said  to 
differ  from  the  Indian  species  in  having  a  more  slender  build,  a 
longer  and  less  robust  trunk,  and  a  more  bristly,  bushy  tail. 
It  is  more  intelligent  and  docile.  Professor  Schlegel  originally 
referred  to  certain  differences  in  the  osseous  system,  which  he 
has  since  withdrawn  as  unimportant ;  such  as  the  greater  brevity 
and  narrowness  of  the  free  part  of  the  intermaxillaries,  the 
narrower  nasal  aperture  and  interorbital  space,  the  greater  width 
of  the  back-part  of  the  cranium,  and  the  intermediate  form  of 
the  skull  as  compared  with  those  of  the  African  and  Indian 
species.  The  molar  teeth  possess  fewer  and  broader  lamellae 
than  those  of  the  Indian  elephant,  but  the  enamel  does  not  wear 
down  into  rhomb-shaped  disks  as  in  the  African  form.  It  has 
20  ribs  ;  the  Indian  elephant  is  said  to  have  19,  and  the  African 
21.  The  caudal  vertebrae  are  33  in  number,  or  the  same  as  in 
the  Indian  species  ;  the  African  elephant  has  26. 

Dr.  Falconer  has  endeavoured  to  show  that  none  of  these 
characters  can  be  relied  on  as  a  proof  of  the  distinction  of 
species.  Many  of  the  differences,  such  as  slight  modifications  in 
the  proportions  of  the  body  and  the  trunk,  and  in  the  bushiness 
of  the  tail,  are  simply  individual  or  family  peculiarities.  At 
any  rate,  differences  of  this  character  occur  equally  amongst  the 
African  or  Indian  elephants.  Amongst  Ceylonese  elephants  it 
has  been  observed  that  the  individuals  of  each  herd  have  such  a 
similarity  of  feature  and  appearance  as  to  imply  that  all  are  of 
the  same  parentage.  Thus  Sir  Emerson  Tennent  observes  that 
"in  a  herd  of  twenty-one  elephants  captured  in  1844,  the  trunk 
of  each  individual  presented  the  same  peculiar  formation — long, 
and  almost  of  uniform  breadth  throughout,  instead  of  tapering 
gradually  from  the  root  to  the  nostril.  In  another  instance,  the 
eyes  of  thirty-five  taken  in  one  corral  were  of  the  same  colour  in 
each.  The  same  slope  of  the  back,  the  same  form  of  the  forehead, 
is  to  be  detected  in  the  majority  of  the  same  group."  As 
regards  the  form  of  the  cranium,  Dr.  Falconer  points  out  that 
there  must  necessarily  be  slight  differences  in  the  degree  of 
development  of  the  intermaxillary  bones  in  order  to  conform 
to  the  varied  dimensions  of  the  tusks.  He  mentions  two  skulls, 
the  one  belonging  to  an  elephant  from  Ceylon,  the  other  to  an 
individual  from  Meerut,  a  locality  near  the  extreme  northern 
range  of  the  Indian  species,  and  states  that  they  agree  in  general 
form  and  proportions  as  well  as  in  the  details  of  the  pyramidal 
summit,  long  concave  frontal  plateau,  inial  fossa,  occipital  bones, 
nasal  aperture,  position  of  the  orbits,  form  and  connexions  of  the 
lachrymary,  length  of  incisive  sheaths,  &c.  On  the_  other 
hand,  when  the  crania  of  two  well  determined  species  are 
placed  together  they  present  marked  differences  of  form,  and 
numerous  distinctive  features  in  the  component  parts.  Professor 
Schlegel  does  not  precisely  state  what  number  of  ridges  occur 
in  the  teeth  of  the  Sumatran  elephant,  but  the  materials 
accessible  to  Dr.  Falconer  did  not  point  to  any  important 
difference  from  the  Indian  elephant.  The  width  of  the  bands, 
taken  alone,  is  not  a  trustworthy  character,  since  it  varies  with 
the  kind  of  tooth,  the  age,  and  sex  of  the  animal,  the  degree  of 
abrasion,  &c.  Dr.  Falconer  notices  one  skull  of  which  the 
penultimate  tooth  might  pass  as  a  typical  illustration  of  E. 
sumatranus,  while  the  last  has  all  the  features  of  E.  indicus. 
Moreover  the  elephants  of  the  Azufgur  swamp,  at  the  foot  of 
the  Himalayas,  have  disks  of  wear  such  as  Schlegel  considers 
to  be  special  to  the  Sumatran  elephant.  Dr.  Falconer  questions 
the  accuracy  of  the  premises  upon  which  Schlegel  based  his 
inference  that  the  greater  the  number  of  laminae  in  the  teeth 
Vhe  fewer  ribs  and  dorsal  vertebrae  did  the  species  have.  There 
appear  to  be  slight  variations  in  the  number  of  jibs  possessed 
by  each  species.  An  elephant  from  Congo  which  lived  for  some 
time  in  the  Versailles  menagerie,  and  whose  skeleton  was  placed 
soon  after  the  animal  s  death  in  the  Museum  at  Paris,  had  20 


dorsal  vertebrae  and  20  pairs  of  ribs.  There  is  the  skeleton  of  a 
young  adult  from  the  Cape  of  Good  Hope  in  the  British  Museum 
in  which  there  are  20  dorsal  vertebrae  and  20  pairs  of  ribs. 
Another  specimen,  from  South  Africa,  is  in  the  Museum  at  Saffron 
Walden  ;  but  this  had  21  dorsal  vertebrae  and  21  pairs  of  ribs ; 
the  rest  of  the  skeleton,  however,  as  well  as  the  teeth,  agreed 
exactly  with  the  corresponding  parts  in  the  British  Museum 
skeleton.  Many,  perhaps  most,  of  the  known  skeletons  of  Indian 
elephants  have  19  dorsal  vertebrae  and  19  pairs  of  ribs  ;  but  one 
specimen,  viz.,  that  in  the  College  of  Surgeons,  which  once 
belonged  to  Chimee,  has  20  dorsal  vertebrae  and  20  pairs  of  ribs, 
according  to  Dr.  Falconer.  He  states  that  "  the  last  or  nineteenth 
pair  have  been  lost  or  omitted  in  mounting  the  skeleton.  The 
twentieth  dorsal  vertebra  presents  costal  articular  cups,  which 
are  unsymmetrical  and  small  ;  that  on  the  right-side  not  much 
exceeding  the  size  of  a  silver  sixpence.  But  the  vertebra  is 
distinctly  present."  At  Paris  there  is  a  skeleton  with  20  dorsal 
vertebrae  and  20  pairs  of  ribs,  which  •was  forwarded  from 
Bengal.  The  result  of  Dr.  Falconer's  researches  was  to  convince 
him  that  "  there  is  but  a  single  species  of  Asiatic  elephant  at 
present  known,  modified  doubtless  according  to  Iris  more 
northern  or  southern  habitat,  but  not  to  an  extent  exceeding 
that  of  a  slight  geographical  variety." 

Taking  the  elephant  of  Ceylon  as  an  example  of  this  supposed 
species,  we  will  attempt  to  depict  its  habits  as  drawn  up  by 
Sir  Emerson  Tennent  in  his  work  on  the  '  Natural  History  of 
Ceylon.'  So  great  has  been  the  slaughter  of  this  variety  by 
hunters,  ivory  traders,  and  others,  that  where  formerly  herds 
were  numerous,  now  scarcely  an  individual  is  to  be  seen.  For 
many  generations  the  natives  used  to  keep  up  a  system  of  fires 
and  night  watching  in  order  to  prevent  the  intrusion  of  these 
massive  creatures  upon  their  growing  crops,  but  now  so  little 
damage  is  sustainable  from  this  cause  that  no  precautions  what- 
ever are  in  some  places  resorted  to.  Herbivorous  in  its  diet,  the 
elephant  delights  in  the  coolness  and  shades  of  the  forest,  where 
it  spends  its  time  harmlessly  and  peacefully.  It  is  too  powerful 
to  be  the  prey  of  any  other  animal,  and  it  molests  nothing  that 
does  not  wilfully  interfere  with  its  comfort.  As  a  rule,  it  mani- 
fests no  uneasiness  at  the  presence  of  other  animals  ;  but  there 
are  a  few  creatures  which  disturb  its  equanimity,  such,  for 
example,  as  the  dog  and  the  horse — probably  because  they  are 
in  some  way  associated  with  its  chief  enemy,  man.  It  usually 
frequents  the  coolest  and  loftiest  woods  of  the  district  which  it 
inhabits.  During  the  day  the  herds  are  generally  quiescent,  the 
individuals  reclining  or  standing  in  the  midst  of  the  jungle ; 
those  in  the  latter  position  are  generally  observed  to  be  in  con- 
stant motion,  or  fidgeting  much  in  the  same  way  as  in  the  captive 
individuals.  Thus  some  will  move  their  head  round  in  a  circle, 
or  from  one  side  to  another ;  others  will  flap  their  ears,  or  tilt 
first  to  one  side  and  then  to  the  other  ;  others  will  swing  the  feet 
backwards  and  forwards,  or  alternately  bend  and  straighten  the 
fore  legs ;  while  yet  others  will  fan  themselves  with  a  leafy 
branch,  more  as  it  seems  for  the  sake  of  the  motion  than  for  the 
coolness  which  they  may  derive  from  the  operation.  Each  herd 
appears  to  be  governed  by  a  leader,  which  may  be  either  a  male 
or  a  female,  but  generally  the  former,  by  which  all  its  movements 
are  directed.  The  leader  issues  commands,  and  implicit  obe- 
dience is  always  yielded  ;  but  what  is  the  method  of  communi- 
cation does  not  seem  to  be  clear.  An  anecdote  by  Major  Skinner 
is  given  by  Sir  E.  Tennent,  which  will  illustrate  this  statement: 
"  The  case  you  refer  to,"  says  the  major,  "  struck  me  as  exhibiting 
more  than  the  ordinary  brute  instinct,  and  approached  nearer  to 
reasoning  powers  than  any  other  instance  I  can  now  remember. 
I  cannot  do  justice  to  the  scene,  although  it  appeared  to  me  at 
the  time  to  be  so  remarkable  that  it  left  a  deep  impression  in  my 
mind.  In  the  height  of  the  dry  season  in  Neuera-Kalaiva,  you 
know  the  streams  are  all  dried  up,  and  the  tanks  nearly  so.  All 
animals  are  then  sorely  pressed  for  water,  and  they  congregate 
in  the  vicinity  of  those  tanks  in  which  there  may  remain  ever  so 
little  of  the  precious  element.  During  one  of  those  seasons  I 
was  encamped  on  the  bund  or  embankment  of  a  very  small  tank, 
the  water  in  which  was  so  dried  that  its  surface  could  not  have 
exceeded  an  area  of  500  square  yards.  It  was  the  only  pond 
within  many  miles,  and  I  knew  that  of  necessity  a  very  large 
herd  of  elephants,  which  had  been  in  the  neighbourhood  all  day, 
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must  resort  to  it  at  night.  On  the  lower  side  of  the  tank,  and 
in  a  line  with  the  embankment,  was  a  thick  forest,  in  which  the 
elephants  sheltered  themselves  during  the  day.  On  the  upper 
side,  and  all  around  the  tank,  there  was  a  considerable  margrn  of 
open  ground.  It  was  one  of  those  beautiful,  bright,  clear,  moon- 
light nights,  when  objects  could  be  seen  almost  as  distinctly  as 
by  day,  and  I  determined  to  avail  myself  of  the  opportunity  to 
observe  the  movements  of  the  herd,  which  had  already  mani- 
fested some  uneasiness  at  our  presence.  The  locality  was  very 
favourable  for  my  purpose,  and  an  enormous  tree  projecting  over 
the  tank,  afforded  me  a  secure  lodgment  in  its  branches.  Having 
ordered  the  fires  of  my  camp  to  be  extinguished  at  an  early  hour, 
and  all  my  followers  to  retire  to  rest,  I  took  up  my  post  of 
observation  on  the  overhanging  bough  ;  but  I  had  to  remain  for 
upwards  of  two  hours  before  anything  was  to  be  seen  or  heard  of 
the  elephants,  although  I  knew  they  were  within  500  yards  of 
me.  At  length,  about  the  distance  of  300  yards  from  the  water, 
an  unusually  large  elephant  issued  from  the  dense  cover,  and 
advanced  cautiously  across  the  open  ground  to  within  100  yards 
of  the  tank,  where  he  stood  perfectly  motionless.  So  quiet  had 
the  elephants  become  (although  they  had  been  roaring  and 
breaking  the  jungle  throughout  the  day  and  evening),  that 
not  a  movement  was  now  to  be  heard.  The  huge  vidette 
remained  in  his  position,  still  as  a  rock,  and  then  made 
three  successive  stealthy  advances  of  several  yards  (halting  for 
some  minutes  between  each,  with  ears  bent  forward  to  catch  the 
slightest  sound),  and  in  this  way  he  moved  slowly  up  to  the 
water's  edge.  Still  he  did  not  venture  to  quench  his  thirst,  for 
though  his  fore  feet  were  partially  in  the  tank  and  his  vast  body 
was  reflected  clearly  in  the  water,  he  remained  for  some  minutes 
listening  in  perfect  stillness.  Not  a  motion  could  be  perceived  in 
himself  or  his  shadow.  He  returned  cautiously  and  slowly  to 
the  position  he  had  at  first  taken  up  on  emerging  from  the 
forest.  Here  in  a  little  while  he  was  joined  by  five  others, 
with  which  he  again  proceeded  as  cautiously,  but  less  slowly 
than  before,  to  within  a  few  yards  of  the  tank,  and  then  posted 
his  patrols.  He  then  re-entered  the  forest  and  collected  around 
him  the  whole  herd,  which  must  have  amounted  to  between  80  and 
100  individuals,  led  them  across  the  open  ground  with  the  most 
extraordinary  composure  and  quietness,  till  he  joined  the  ad- 
vanced guard,  when  he  left  them  for  a  moment  and  repeated  his 
former  reconnaissance  at  the  edge  of  the  tank,  after  which, 
having  apparently  satisfied  himself'  that  all  was  safe,  he  returned 
and  obviously  gave  the  order  to  advance,  for  in  a  moment  the 
whole  herd  rushed  into  the  water  with  a  degree  of  unreserved 
confidence,  so  opposite  to  the  caution  and  timidity  which  had 
marked  their  previous  movements,  that  nothing  will  ever  per- 
suade me  that  there  was  not  rational  and  preconcerted  co-opera- 
tion throughout  the  whole  party,  and  a  degree  of  responsible 
authority  exercised  by  the  patriarch  leader.  When  the  poor 
animals  had  gained  possession  of  the  tank  (the  leader  being  the 
last  to  enter),  they  seemed  to  abandon  themselves  to  enjoyment 
without  restraint  or  apprehension  of  danger.  Such  a  mass  of 
animal  life  I  had  never  before  seen  huddled  together  in  so 
narrow  a  space.  It  seemed  to  me  as  though  they  would  have 
nearly  drunk  the  tank  dry.  I  watched  them  with  great  interest 
until  they  had  satisfied  themselves  as  well  in  bathing  as  in 
drinking,  when  I  tried  how  small  a  noise  would  apprise  them  of 
the  proximity  of  unwelcome  neighbours.  I  had  but  to  break  a 
little  twig,  and  the  solid  mass  instantly  took  to  flight  like  a  herd 
of  frightened  deer,  each  of  the  smaller  calves  being  apparently 
shouldered  and  carried  along  between  two  of  the  older  ones." 

When  the  tanks  are  empty  and  the  river  courses  are  converted 
into  expanses  of  dry  sand,  the  elephant  scoops  a  hole  in  the 
Band  with  its  foot.  If  the  sides  were  made  perpendicular  the 
great  weight  of  the  beast  would  cause  the  sand  to  yield.  To 
avoid  this  inconvenience  one  side  is  made  with  a  very  low  gra- 
dient, and  it  is  from  this  side  that  it  approaches  to  drink  as  soon 
as  the  water  has  collected  in  the  hollow  through  percolation. 
The  depth  of  the  excavation  is  usually  from  four  to  five  feet.  A 
considerable  quantity  of  water  is  imbibed,  and  a  portion  of  it  is 
stored  up  probably  in  a  portion  of  the  stomach  which  appears  to 
be  especially  adapted  for  its  reception  by  means  of  folds  and  a 
valvular  apparatus.  There  are  many  instances  on  record  that 
the  elephant  is  able  to  store  up  a  considerable  quantity  of  pure 
water  for  many  hours.  Thus  Sir  E.  Tennent  describes  the  cap- 
turing of  some  herds  in  a  corral ;  and  observes  that  every  indi- 
vidual captured  would  insert  its  trunk  into  its  mouth,  withdraw 
a  quantity  of  water  from  some  rece})tacle,  and  discharge  it  over 
its  back.  This  he  saw  in  the  case  of  a  herd  which  was  known 
not  to  have  had  access  to  water  for  twenty-four  hours.    In  feed- 


ing, the  elephant  performs  every  motion  with  leisurely  ease.  A 
tuft  of  grass  is  twisted  up  with  the  trunk,  gently  tapped  against 
its  foot  to  get  rid  of  the  earth  adhering  to  the  roots,  and  then 
conveyed  to  its  mouth.  A  cocoa-nut  is  deprived  of  its  strong 
outer  covering  by  rolling  under  a  foot,  the  fibrous  layer  next  the 
shell  is  stripped  off  with  the  trunk,  and  the  shell  is  crushed 
between  the  powerful  grinders,  the  milk  which  flows  out  being 
swallowed  with  intense  relish.  Elephants  are  also  very  fond  of 
the  nuts  of  the  palmyra  palm,  and  the  stubble  of  Ghena  lands. 
Ghena  land  consists  of  forest  clearings  which  are  made  to  raise  a 
single  crop  and  are  then  allowed  to  revert  to  a  jungly  condition. 
The  patches  of  growing  grain  are  surrounded  by  iines  of  reeds 
loosely  fastened  together,  which,  with  the  aid  of  a  watcher, 
effectually  prevent  the  elephants  from  trespassing.  As  soon  as 
the  crops  are  ready  to  be  cut,  herds  are  sure  to  make  their  ap- 
pearance, although  the  time  may  vary  for  each  district,  and  wait 
patiently  until  the  crops  have  been  removed  and  the  watcher 
withdrawn,  when  they  enter  gaps  in  the  fence  and  feed  upon 
what  has  been  left.  Sir  E.  Tennent  says  there  is  something 
unexplained  in  the  dread  which  an  elephant  exhibits  on  ap- 
proaching a  fence,  and  the  reluctance  with  which  it  faces  the 
slightest  artificial  obstruction.  "  In  the  fine  old  tank  of  Tissa- 
weva,  close  by  Anara-japoora,  the  natives  cultivate  grain,  during 
the  dry  season,  around  the  margin  where  the  ground  has  been 
left  bare  by  the  subsidence  of  the  water.  These  little  patches  of 
rice  they  enclose  with  small  sticks^an  inch  in  diameter  and  five  or 
six  feet  in  height,  such  as  woidd  scarcely  keep  out  a  wild  hog  if 
he  attempted  to  force  his  way  through.  Passages  of  from  ten  to 
twenty  feet  wide  are  left  between  each  field  to  permit  the  wild 
elephants,  which  abound  in  the  vicinity,  to  make  their  nocturnal 
visits  to  the  water  still  remaining  in  the  tank.  Night  after 
night  these  open  pathways  are  frequented  by  immense  herds,  but 
the  tempting  corn  is  never  touched,  nor  is  a  single  fence  dis- 
turbed, although  the  merest  movement  of  a  trunk  would  be 
sufficient  to  demolish  the  fragile  structure.  Yet  the  same  spots, 
the  fences  being  left  open  as  soon  as  the  grain  has  been  cut  and 
carried  home,  are  eagerly  entered  by  the  elephants  to  glean 
amongst  the  stubble. 

In  the  wild  state  the  elephant  is  eminently  fond  of  luxurious 
ease;  and  the  same  character  prevails  in  the  semi-domesticated 
individuals.  It  has  been  said  that  some  elephants  will  obey  the 
command  to  perform  a  task  which  they  have  been  in  the  habit 
of  performing  without  requiring  any  superintendence.  Sir  E. 
Tennent  says  that  if  the  eye  of  the  keeper  is  withdrawal  the 
elephant  will  finish  the  work  immediately  in  hand,  and  then 
leave  his  work  in  order  to  browse,  fan  himself,  and  blow  dust 
over  his  back.  The  elephant  is  usually  employed  in  dragging 
and  piling  timber,  and  in  moving  large  stones.  When  thus 
engaged  and  difficulties  are  encountered,  the  elephant  carefully 
judges  whether  the  risk  is  too  great  or  not  ;  and  if  the  latter 
alternative  be  adopted  it  resorts  to  the  most  reasonable  measures 
that  could  be  devised  for  overcoming  them  without  any  prompt- 
ing from  men.  In  this  respect  the  elephant  shows  greater 
sagacity  than  the  horse.  "  His  minute  motions  when  engrossed 
by  such  operations,  the  activity  of  his  eye,  and  the  earnestness 
of  his  attitudes  can  only  be  comprehended  by  being  seen.  In 
moving  timber  and  masses  of  rock  his  trunk  is  the  instrument 
on  which  he  mainly  relies,  but  those  which  have  tusks  turn  them 
to  good  account.  To  get  a  weighty  stone  out  of  a  hollow  an  ele- 
phant will  kneel  down  so  as  to  apply  the  pressure  of  his  head  to 
move  it  upwards,  then,  steadying  it  with  one  foot  till  he  can 
raise  himself,  he  will  apply  a  fold  of  his  trunk  to  shift  it  to  its 
place  and  fit  it  accurately  in  position ;  this  done,  he  will  step 
round  to^view  it  on  either  side  and  adjust  it  with  clue  precision. 
He  appears  to  gauge  his  task  by  his  eye,  and  to  form  a  judgment 
whether  the  weight  be  proportionate  to  his  strength.  If  doubt- 
ful of  his  own  power  he  hesitates  and  halts,  and,  if  urged 
against  his  will,  he  roars  and  shows  temper."  (Tennent.)  It  is 
frequently  asserted  that  the  elephant  is  able  to  uproot  or  break 
in  half  the  largest  trees  of  the  forest,  but  this  appears  to  be  an 
exaggeration.  The  largest  elephant  in  captivity  is  unable  to  fell 
a  tree  twelve  inches  in  diameter,  and  hence  it  is  comparatively 
useless  for  clearing  timber  land,  but  it  renders  excellent  service 
in  piling  timber  which  has  already  been  felled.  Thus  Sir  E. 
Tennent  refers  to  two  specimens  employed  in  piling  ebony  and 
satin-wood  in  the  yards  attached  to  the  commissariat  stores  at 
Colombo.  They  did  their  work  neatly,  and  far  more  quickly 
than  dock  labourers  could  have  effected  it.  When  the  pile  had 
reached  that  height  that  they  could  not  conjointly  raise  the 
larger  logs  to  its  summit,  they  leaned  two  pieces  of  wood  against 
the  heap,  and  rolled  the  logs  up  the  inclined  plane  so  formed, 
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and  placed  tliem  trimly  on  the  top.  For  most  kinds  of  work, 
elephant's  labour  is  more  costly  than  that  of  either  the  horse  or 
buffalo. 

India  would  seem  to  have  been  the  head-quarters  of  the  genus 
Elephas  ;  for  in  no  other  country  does  it  present  so  many  species, 
and  in  none  is  it  so  persistent  and  long  enduring.  The  earliest 
remains  are  believed  to  belong  to  the  early  miocene  period,  since 
when  there  seems  to  have  been  a  constant  succession  of  species. 
Elephant  remains  have  also  been  found  in  the  miocene  strata  of 
America,  and  the  genus  is  known  to  have  lasted  there  up  to  a 
late  geological  period,  and  possibly  even  to  the  time  of  man,  if 
any  importance  is  to  be  attached  to  the  traditions  of  the  natives 
that  their  ancestors  were  acquainted  with  an  enormous  animal 
with  a  snout  like  an  arm.  The  Chinese  also  have  a  similar 
tradition,  as  they  say  there  once  lived  a  creature  like  a  rat,  hut 
of  immense  bulk,  which  frequented  the  country  far  away  to  the 
north,  and  which  furnished  excellent  ivory.  In  Europe,  too,  it 
is  probable  that  man  may  have  co-existed  with  some  of  the 
latest  forms,  as  we  shall  have  occasion  to  mention  presently.  In 
this  last-mentioned  portion  of  the  globe  the  genus  appears  to 
have  been  an  immigrant  from  other  lands,  for  the  first  relics  do 
not  mount  further  back  in  time  than  the  pliocene  period.  The 
approximate  order  of  antiquity  of  the  European  species  is 
Elephas  meridionalis,  E.  antiquus,  E.  primigenius,  E.  melittensis, 
E.  Falconeri,  and  E.  africanus  fossilis ;  and  in  this  order  we  shall 
make  a  few  remarks  respecting  each. 

E.  meridionalis,  Nesti.  Its  teeth  are  wide  and  short,  and  the 
laminae  are  few  and  broad.  The  pattern  formed  by  the  projec- 
tion of  the  enamel  above  the  softer  cement  and  dentine,  consists 
of  a  wavy,  crimped  line,  which  is  usually  continuous  in  the 
same  laminae,  hut  is  not  unfrequently  broken  up  into  two  or 
more  separate  valleys.  At  places  the  enamel  bulges  out  so  that 
there  is  an  approach  to  the  rhomboidal  outline  characteristic  of 
the  pattern  on  the  molars  of  the  African  elephant.  The  ridge 
formula  of  the  last  milk  molar,  and  of  the  three  true  molars,  is 
8:8,  9,  12.  Generally  there  are  from  12  to  13  ridges  in  action 
in  a  triturating  surface  of  about  nine  inches  and  a  half.  Its 
nearest  affinity  is  with  the  E.  planifrons  of  the  miocene  of  India. 
The  principal  localities  where  its  bones  have  been  discovered  are 
the  Norwich  crag  of  Norfolk;  Bresse,  Auvergne,  and  Velay;  at 
St.  Prest,  near  Chartres ;  at  Viste,  near  Marseilles ;  in  the  pro- 
vince of  Asti,  Piedmont ;  in  the  Val  d'Arno,  Tuscany ;  in  the 
trenches  of  Sebastopol,  Crimea ;  and  possibly  near  Moscow  and 
in  Siberia.  A  fine  series  of  hones  belonging  to  this  species  is 
now  in  the  Gunn  collection  of  the  Norwich  Museum.  The 
bones  at  St.  Prest  are  marked  with  striae  and  sharp  incisions, 
which  Desnoyers  avers  are  analogous  to  those  known  to  have 
been  formed  by  means  of  flint  implements.  In  one  example  he 
states  there  may  be  perceived  traces  of  arrow  marks,  such  as  a 
sharp  triangular  notch,  and  lateral  notches  produced  by  the 
barbs.  These  markings  are  not  confined  to  the  bones  of  the 
elephant,  but  are  equally  perceptible  on  those  of  associated 
animals.  The  horns  of  the  deer  have  been  wrenched  from  the 
frontal  bones  by  a  violent  blow ;  and  many  of  the  marrow  bones 
have  been  split  open.  From  these  and  some  other  facts, 
Desnoyers  arrives  at  a  series  of  conclusions,  of  which  we  will 
quote  three.  The  first  is  that  the  marks  upon  the  most  ancient 
bones  appear  to  have,  in  great  part,  the  same  origin  as  those  of 
the  more  modern,  and  cannot,  therefore,  be  attributed  to  any 
other  cause  than  the  hand  of  man.  The  next  is  that  these  facts 
permit  the  conclusion,  with  a  very  great  appearance  of  pro- 
bability, until  some  other  more  satisfactory  explanation  better 
elucidates  this  double  phenomenon,  that  man  lived  upon  the  soil 
of  France  before  the  great  and  first  glacial  period — at  the  same 
time  as  the  Elephas  meridionalis,  and  the  other  pliocene  species 
of  the  Val  dArno  in  Tuscany ;  and  that  he  was  contemporary 
with  those  large  animals,  anterior  to  the  epoch  of  the  Elephas 
primigenius,  and  the  other  mammals,  whose  hones  have  been 
found  mixed  with  the  remains  of  man  in  the  gravels  or  quater- 
nary beds  of  the  great  valleys,  and  in  the  caverns.  And  the  last 
is,  that  the  beds  of  St.  Prest  furnish,  as  yet,  the  most  ancient 
example  in  Europe  of  the  co-existence  of  man  with  extinct 
animals.  Much,  however,  depends  upon  the  correct  interpretation 
of  the  markings.  Carnivorous  animals  are  fully  able  to  wrench 
the  horns  from  skulls,  and  to  crack  marrow  bones,  although 
they  are  not  known  to  do  it  in  the  systematic  way  that  man 
effects  the  operation.  As  to  the  striae,  it  is  not  certain  that  they 
cannot  be  produced  hut  with  a  stone  implement.  Sir  C.  Lyell 
introduced  some  bones  into  the  beaver's  cage  at  the  Zoological 
Gardens,  Regent's  Park,  and  in  five  minutes  he  had  markings 
undistinguishable  from  those  upon  which  Desnoyers  had  based 


his  conclusions.  Proof  is  still  wanting,  we  think,  to  show  that 
man  was  a  member  of  the  pliocene  fauna. 

E.  antiquus,  Falconer.  The  molars  have  more  numerous  and 
narrower  laminae  than  the  foregoing  species ;  this  is  partly  indi- 
cated by  the  ridge  formula,  which  is  10:  10,  12, 16.  The  number 
of  ridges  used  for  triturating  at  one  time  is  about  14  or  15  in  a 
length  of  nine  and  a  half  inches.  It  appears  to  have  flourished 
on  the  confines  of  the  pliocene  and  post-pliocene  periods  in 
various  parts  of  England,  France,  Switzerland,  Italy,  and 
Northern  Africa. 

E.  primigenius,  Blumenhach.  The  mammoth  is  more  nearly 
allied  to  the  Indian  elephant  than  any  other  species.  Its  molars 
have  a  broader  crown  than  those  of  E.  indicus,  the  laminae  are 
thinner  and  more  numerous,  there  being  as  many  as  22  or  23 
in  a  triturating  surface  of  nine  and  a  half  inches.  The  ridge 
formula  for  the  last  four  teeth  of  the  upper  jaw  is  12  :  12, 16,  24 ; 
the  last,  however,  varies,  but  within  certain  limits.  The  differ- 
ence observable  between  the  molars  of  the  mammoth  and  the 
Indian  elephant  are  thus  stated  by  Dr.  Falconer : — "  Although 
agreeing  in  this  essential  respect,  there  are  important  differences 
in  the  mechanical  disposition  of  the  plates.  In  E.  primigenius 
the  molars  are  shorter  for  the  number  of  their  constituent  ridges, 
and  their  crowns  are  also  both  absolutely  and  relatively  broader 
than  in  the  Indian  species.  The  alternate  successions  of  cement, 
enamel,  and  ivory  are  therefore  more  attenuated  and  more  con- 
densed, and  a  larger  number  of  them  enter  into  the  surface  of 
that  part  of  the  tooth  which  is  in  wear.  Lartet  fixes  the  num- 
ber of  ridges  that  may  be  in  active  use  at  from  20  to  23  in  a 
length  of  about  nine  and  a  half  inches;  while  in  the  adult 
Indian  elephant  the  number  of  bands  in  the  same  length  is 
usually  about  sixteen.  But  the  great  difference  lies  in  the 
mechanical  properties  of  the  enamel  plates.  Instead  of  being 
thick  and  robust,  with  close  set  and  regular  undulations,  or 
zigzags,  as  in  the  Indian  species,  they  are  thin  and  parallel,  the 
projecting  edges  running  either  straight  across,  or  if  there  is  a 
tendency  to  undulation  it  is  but  slight,  fine,  and  inconstant ; 
occasionally,  even,  there  is  an  irregular  angular  expansion  or 
flexuosity  in  the  edges  of  the  disks  that  are  worn  low  clown ;  but, 
as  a  general  rule,  the  plates  are  straight,  and  free  from  waviness. 
It  is  this  character  which  involves  the  greater  width  of  the  molar 
crown  in  the  mammoth ;  if  the  undulations  of  the  Indian  ele- 
phant were  unfolded,  the  crown  plates  would  in  that  species  be 
as  broad  as  on  the  fossil  one.  Another  difference  is,  that  these 
plates  are  higher  in  the  mammoth.  In  the  Texan  specimen  of 
an  upper  molar  they  attain  the  enormous  height  of  nearly  eleven 
inches.  The  triturating  surface  of  the  crown  in  the  active 
molar  presents  another  and  very  significant  difference.  Instead 
of  the  terraced  inequalities  seen  in  the  molars  of  E.  Columbi  and 
E.  indicus,  the  worn  surface  in  the  mammoth  is  nearly  flat;  the 
enamel  edge  rising  but  a  little  above  the  ivory  and  cement. 
This  is  a  constant  character  of  mammoth  molars  of  all  ages,  and 
of  all  regions,  whether  from  the  preglacial  '  forest  bed '  of  the 
Norfolk  coast,  from  the  volcanic  gravels  around  Borne,  from  the 
superficial  gravels  of  England,  from  the  frozen  soil  at  the  mouth 
of  the  Lena,  from  Eschscholtz  Bay,  from  the  swamps  of  Ohio,  or 
the  prairie  lands  of  Texas.  In  fact,  the  normal  condition  of  the 
molar  crown  of  the  mammoth  resembles  that  of  the  Indian 
elephant  which  has  been  fed  in  captivity,  but  without  the  dis- 
torted arrangement  of  the  plates  seen  in  the  latter.  This  obser- 
vation, so  far  as  I  am  aware,  has  not  been  made  before ;  and  the 
fact  will  explain  the  reason  why  I  have  entered  so  much  in 
detail  into  the  cause  of  the  unnatural  condition  in  the  captive 
Asiatic  species."  The  remarks  referred  to  bear  upon  the  ordinary 
food  of  the  Indian  elephant,  and  of  the  derangements  caused  in 
the  dental  system  when  certain  changes  are  made  in  the  diet.  The 
food,  it  seems,  is  partly  arboreal  and  partly  herbal.  The  trees 
which  are  most  largely  enqdoyed  are  the  banyan  tree,  the  india- 
rubber  tree,  and  several  others  which,  like  them,  abound  in  a 
bland  milky  sap.  Amongst  the  grasses  the  Saccharum  tpon- 
taneum  is  a  favourite,  and  the  stem  of  this  is  so  largely  charged 
with  silica  that  to  it  is  due  the  peculiar  mode  of  wearing  of  the 
tooth.  "It  is  difficult,"  says  the  authority  already  cited,  "to 
conceive  of  a  mechanism  better  adapted  to  the  duty  which  they 
have  to  perforin  than  is  presented  by  the  molars  of  the  Indian 
elephant.  Taking  the  three  true  molars,  which  serve  during  the 
adidt  stage  of  the  animal,  they  are  composed  successively  of 
twelve,  sixteen,  and  twenty-four  ridges.  Each  ridge  has  the 
core  formed  of  a  light  wedge-shaped  plate  of  ivory;  a  continuous 
plate  of  enamel  is  closely  folded  over  these  wedges,  which  are 
confluent  at  their  bases ;  and  the  intervals  between  these  ridgon 
are  filled  up,  each  with  a  reversed  wedge  of  cement,  which  is 
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between  the  grooves  and  inequalities  of  the  enamel.  When  the 
crown  is  in  full  activity  of  wear,  the  penultimate  molar,  consist- 
ing of  sixteen  ridges,  presents  an  unequal  triturating  surface, 
composed  of  thirty-two  plates  of  enamel,  alternating  with  sixteen 
thin  wedges  of  ivory,  and  as  many  of  cement,  making  in  all 
sixty-four  alternations,  disposed  within  a  length  of  from  8|  to 
9|  inches.  The  disintegrating  and  bruising  power  of  the  surface 
is"  further  greatly  augmented  by  the  circumstance  that,  in  the 
Asiatic  elephant,  the  plates  of  enamel  are  folded  vertically  into 
a  number  of  bold,  close-set  zig-zags  or  undulations,  which  pre- 
sent a  crimped  edge  during  wear.  If  a  number  of  these  plates 
were  brought  together  so  as  to  place  their  undulations  in  contact, 
an  appearance  would  be  produced  analogous,  on  a  large  scale,  to 
the  engine-turning  of  a  watch  case,  arranged  in  longitudinal 
lines.  The  three  constituent  materials  being  of  unequal  hard- 
ness, the  cement  is  worn  lowest,  the  enamel  highest,  and  the 
ivory  to  a  level  between  the  two.  A  constant  equilibrium  is 
maintained  in  the  normal  state  between  the  nature  of  the  food, 
the  waste  of  the  crown  surface,  the  absorption  of  the  fangs,  the 
forward  movement  of  the  body  of  the  tooth,  and  the  replacement 
of  the  worn-out  portion  by  a  succession  of  fresh  plates,  protruded 
from  behind."  This  is  what  goes  on  normally  in  the  wild  state, 
but,  when  the  equilibrium  is  once  destroyed,  as  for  instance,  by 
substituting  soft  substances  for  hard  as  food,  the  molars  are  worn 
down  slowly,  they  acquire  a  smooth,  flat  surface,  the  tooth  re- 
mains for  a  long  time  in  position  without  making  way  for  the 
new  comer,  the  two  become  agglutinated,  and  various  distortions 
and  diseases  arise  which  produce  agony  in  the  animal,  and 
shorten  its  life.  The  relation  of  the  nature  of  the  tooth  to  the 
kind  of  food,  and  the  resemblance  between  the  triturating  sur- 
face of  the  molars  in  the  Indian  elephant  to  those  in  the  mam- 
moth indicate  that  their  food  was  similar.  But  the  less 
corrugated  surface  of  the  mammoth's  molars  seem  to  indicate 
that  its  food  was  not  so  hard  as  that  of  the  Indian  species.  At 
present  nothing  definite  has  been  ascertained  as  to  what  plants 
the  mammoth  really  fed  on,  although  this  was  one  of  the  prin- 
cipal objects  for  which  the  Russian  expedition,  of  which  so  much 
has  been  said  lately,  was  organized.  The  immense  range  of  the 
mammoth  has  been  sketched  in  E.C. ;  it  appears  to  have  extended 
from  Texas  in  North  America  as  far  north  as  Eschscholtz  Bay, 
through  Northern  Siberia  and  Russia,  and  on  to  Norway, 
Sweden,  Germany,  France,  England,  and  as  far  south  in  Europe 
as  Rome.  This  is  the  extreme  range,  but  it  is  probable  that 
only  a  portion  of  this  space  was  occupied  during  one  and  the 
same  time.  Much  controversy  has  been  expended  as  to  its  true 
range  in  time.  It  appears  to  be  entirely  post-pliocene.  The 
earliest  English  relics  have  been  found  in  the  '  forest  bed '  at 
Cromer,  and  those  found  in  the  volcanic  gravel  beds  near  Rome 
seem  to  be  of  quite  as  early  a  date.  The  bones  found  at  Kil- 
maur  are  also  of  pre-glacial  age.  Its  remains  abound  in  gravels 
of  post-glacial  age.  It  is  noticeable  that  the  bones  found  in  the 
northern  parts  of  Siberia  are  usually  smaller  than  those  found 
in  the  south.  Thus  teeth  found  in  the  Lachow  Islands  rarely 
weigh  more  than  three  poods,  while  those  found  in  the  south 
frequently  weigh  twelve  poods.  Of  late  years  great  efforts  have 
been  made  by  the  government  and  scientific  men  of  Russia  to 
procure  a  whole  carcass  of  the  mammoth.  A  large  reward  was 
offered  to  any  one  who  discovered  a  tolerably  complete  skeleton, 
and  a  still  larger  sum  was  offered  for  the  finding  of  a  skeleton 
invested  with  soft  parts.  This  soon  led  to  the  announcement, 
in  1864,  that  a  large  and  complete  carcass  had  been  seen  in  Tas 
Bay,  not  far  from  the  Jenissei  River.  An  expedition  was  at 
once  fitted  out  and  provided  with  ample  instructions  as  to  what 
to  do,  and  how  best  the  animal  might  be  transported  to  St. 
Petersburg.  The  expedition  was  headed  by  Schmidt,  and  the 
report  from  him  was  that  the  specimen  was  an  imperfect  immature 
individual,  and  that  he  was  unable  to  procure  any  of  the  con- 
tents of  the  stomach.  This  much  lowered  the  hopes  that  had 
been  raised,  but  it  may  be  expected  that  the  expedition  will 
learn  from  the  country  people  where  a  good  specimen  is  to  be 
found.  Long  accounts  about  this  expedition,  and  about  E. 
■primigenius,  are  contained  in  the  '  Bulletin  de  lAcademie  Im- 
periale  des  Sciences  de  St.  Petersburg,'  vol.  x.  This  volume  has 
a  coloured  figure  of  the  mammoth,  and  a  reproduction  of  the 
carved  ivory  from  the  old  caves  of  Perigord  on  which  is 
delineated  a  shaggy-haired  elephantine  creature,  surmised  to  be 
intended  for  the  present  species. 

E.  melitensis,  Falconer.  This  is  a  remarkably  small  species 
from  the  caves  of  Malta,  the  size  of  which,  when  adult,  did  not 
exceed  that  of  a  large  tapir  or  a  small  rhinoceros.  Mr.  Busk 
Estimates  its  height  at  about  4  feet  6  inches.    Dr.  Falconer 
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appears  to  have  been  aware  of  but  one  pigmy  species  from  the 
Maltese  caves  ;  but  Mr.  Busk  has  subsequently  ascertained  that 
there  are  two  species.  He  has  reserved  the  specific  name  given 
by  Falconer  to  the  larger  of  the  two  species.  The  ridge  formula 
of  the  teeth  is : — 

3+5+8  8+9+12 
3+5+8  ■  8+9+12 

which  comes  nearer  to  that  of  the  existing  African  species  than 
any  other.  In  the  mode  of  wearing  of  the  teeth  there  are  also 
resemblances  which  point  to  its  near  affinity  with  that  species  ; 
thus,  both  species  present  rhomb-shaped  patterns  ;  but  in  the 
African  species  the  angles  terminate  in  a  round  loop,  whereas 
this  loop  is  absent  in  E.  melitensis. 

E.  Falconeri,  Busk.  This  is  the  smaller  of  the  two  pigmy 
elephants  from  the  Zebbug  cave,  Malta.  The  ridge  formula  of 
its  teeth  has  not  been  established.  The  teeth  have  a  general 
resemblance  to  those  of  E.  melitensis,  but  there  are  important 
differences  between  them.  Mr.  Busk  has  pointed  out  that  there 
are  evidently  two  distinct  types  of  teeth  from  this  cave,  but  he  is 
doubtful  of  the  correct  specific  termination  of  the  two  sets.  The 
height  of  this  species,  according  to  Busk's  estimate,  was  from  30 
to  36  inches. 

Both  these  species  have  formed  the  subject  of  an  elaborate 
paper  by  Mr.  Busk,  published  in  the  'Transactions  of  the 
Zoological  Society  of  London,'  vol.  vi.,  p.  227 — 306.  In  it 
descriptions  are  given  of  all  the  bones,  and  comparisons  are 
made  with  the  corresponding  parts  of  the  living  forms. 

E.  africanus  fossilis.  This  species,  which  is  now  confined  to 
the  central  and  southern  portions  of  Africa,  was  known  to  have 
extended  to  its  northern  borders  as  late  as  the  fourth  century  of 
the  present  era.  But  at  a  still  earlier  date  it  must  have  roamed 
still  farther  north,  for  its  remains  have  been  discovered  in  Spain, 
France,  and  various  parts  of  Germany  in  beds  of  post-pliocene 
age. 

There  is  another  species,  or  reputed  species,  which  has  once 
existed  in  Europe,  viz.,  the  E.  armeniacus,  of  which  specimens 
have  been  recorded  from  Sicily  and  Italy.  It  seems  to  have 
been  nearly  allied  to  the  Indian  elephant. 

(Falconer,  Dr.,  Natural  History  Review  for  1863,  p.  43 — 114  ; 
Q.  J.  Geol.  Soc,  vol.  xiii.,  p.  307 ;  vol.  xxi.,  p.  253—332  ; 
Schlegel,  Natural  History  Review  for  1862,  p.  72  ;  D'Archiac, 
Faune  Quatemaire,  1865 ;  Brandt,  Bull.  Acad.  Nat.  Sci.  St. 
Petersburg,  vol.  x.  col.  93,  361  ;  Schmidt,  An.  des  Sci.  Nat.,  5th 
Series,  vol.  vii.,  p.  82  ;  Lartet,  Bull,  de  la  Soc.  Geol.,  2nd  Series, 
vol.  xvi.,  p.  469  ;  Busk,  Trans.  Zool.  Soc,  vol.  vi.,  p.  227.) 

ENTOZOA  [E.  C,  vol.  ii.,  cols.  570—578].  Although  objec- 
tions are  constantly  raised  against  the  name  Entozoa  for  the 
annulose  internal  parasites,  and  although  Scolecida  is  the  term 
usually  substituted  for  it,  we  shall,  for  convenience  sake,  make 
our  supplementary  remarks  on  the  group  under  the  present 
heading.  These  remarks,  moreover,  will  be  arranged  on  nearly 
the  same  plan  as  in  the  original  article. 

The  first  order  is  Turbellaria,  which  has  usually  been  assigned 
to  the  Annelidan  class,  but  which  some  entozoologists  consider 
to  form  part  of  the  Scolecida.  There  appears,  however,  to  be  no 
certainty  as  to  their  true  place  in  the  animal  scale,  but  the  most 
correct  view  seems  to  be  that  which  would  place  them  inter- 
mediately between  the  Suctoria  amongst  annelids,  and  the  Tre- 
matoda  amongst  Scolecida.  The  members  of  this  order  are  all 
free,  and  therefore  no  further  allusion  will  be  made  to  them 
here. 

The  second  order  is  Gestoidea,  with  which  the  order  Cystica, 
mentioned  in  E.  C,  vol.  ii.,  col.  572,  is  identical,  since  it  has 
been  ascertained  that  the  organisms  which  compose  the  latter 
are,  for  the  most  part,  the  immariire  states  of  those  which  are 
grouped  under  Gestoidea. 

The  Cestoids,  or  Tape  worms,  present  some  analogy  to  the 
Hydrozoa,  in  that  the  ovum  developes  into  a  colony  of  zooids, 
and  the  zooids  undergo  a  series  of  metamorphoses  or  changes  of 
form  before  they  acquire  the  mature  condition.  They  are 
generally  distributed  amongst  vertebrates,  but  are  comparatively 
rare  amongst  reptiles.  The  zooids  or  zooid-colonies  inhabit  dif- 
ferent species  of  animals  during  the  various  stages  of  develop- 
ment, and  this  migration  from  one  animal  to  another  is  an 
essential  feature  in  their  life  history.  Man  is  infested  by 
ten  species  of  tapeworm  ;  the  Quadrumana  harbour  compara- 
tively few  ;  but  the  Garnivora  and  Ruminantia  have  them  in 
abundance.  The  other  mammalian  orders  do  not  develope 
many  cestoid  parasites.    Cestoids  abound  in  most  families  of 
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birds,  both  those  which  eat  vegetables  and  those  which  cat  flesh. 
The  fishes  have  them,  but  it  would  seem  that  large  groups  are 
entirely  free  from  these  parasites.  Cestoids  are  rare  amongst  the 
invertebrates.  The  number  of  S2)ecies  is  estimated  by  Cobbold 
at  about  200,  which  he  would  group  into  the  three  families, 
Tceniadcc,  Bothriocephalidce,  and  Tctrarhynchidce. 

The  Tceniadas  have  the  head  distinctly  marked  off  from  the 
body,  with  four  suckers  on  its  sides,  and,  in  most  species,  a  pro- 
longed portion  or  proboscis  stretching  out  from  the  fore  end. 
This  proboscis  is  more  largely  developed  in  some  species  than  in 
others,  and  its  accessory  characters  are  also  sporadically  distri- 
buted. Thus  in  some  species  it  is  retractile,  and  capable  of 
being  withdrawn  into  a  protective  sheath  ;  in  others  it  is  armed 
with  a  crown  of  horny  hooks,  the  number,  position,  and  size  of 
which  frequently  furnish  marks  whereby  to  distinguish  the 
species.  The  reproductive  pores  are  marginal  and  lateral.  It 
embraces  the  following  genera,  according  to  Cobbold  : — Twnia, 
Linmeus  ;  Sciadocephalus,  Diesiug  ;  Ephedroccphalus,  Diesing  ; 
Amphoteromorphus,  Diesing  ;  Peltidocotylc,  Diesing  ;  Caryophyl- 
Iceus,  Gmelin  ;  Diplacanthus,  Weinland.  ;  Acanthotrias,  Wein- 
land  ;  Hymenolepis,  "Weinland  ;  Tceniarliynchus,  Weinland  ; 
Echinococcifer,  Weinland ;  Proteocephalus,  Weinland  ;  Dipyli- 
dium,  Leuckart. 

The  Bothriocephalida:  differ  from  most  Tccniadce  in  not 
possessing  a  proboscis,  and  in  having  the  fossas  (which  are  two 
or  four  in  number,  and  arranged  opposite  one  another),  provided 
with  hooks  which  vary  in  number  and  grouping.  The  head  is 
usually  distinct,  and  its  shape  varies  much.  The  segments  and 
reproductive  organs  also  present  great  differences.  In  some 
species  the  generative  orifices  are  in  the  centre  of  each  segment, 
while  in  others  they  are  placed  at  the  lateral  margin.  The 
species  prevail  most  in  the  cold-blooded  vertebrates.  The  family 
includes  the  following  genera  : — Bothriocephalus,  Rudolphi  ; 
Tetrabothrium,  Rudolphi ;  Callibothrium,  Van  Beneden  ;  Antho- 
bothrium,  Van  Beneden ;  Phyllobothrium,  Van  Beneden ;  Echenei- 
bothrium,  Van  Beneden  ;  Octobothrium,  Diesing  ;  Diphylloboth- 
rium,  Cobbold  ;  Solenophorus,  Creplin  ;  Tricuspiclaria,  Rudolphi ; 
Hygroma,  Schrank ;  Echinobothrium,  Van  Beneden ;  Bothri- 
monus,  Duvernoy  ;  Ligula,  Bloch. 

Tetrarhyrtchidx. — Cobbold  describes  this  family  as  having  four 
armed  retractile  proboscides  attached  to  the  head.  The  armature 
is  formed  of  thousands  of  sharp  pointed  recurved  hooks.  The 
head  is  generally  bilobed,  each  lobe  having  either  a  bipartite 
bothrium  or  two  separate  pits.  The  pits  are  frequently  sup- 
ported on  four  appendages,  which  undergo  great  modification  of 
form  through  contraction,  and  have  different  shapes  in  different 
species.  The  head  is  not  marked  off  from  the  body.  The  body 
is  long,  depressed,  and  composed  of  distinct  segments.  The 
reproductive  orifices  are  situated  at  the  lateral  margins  of  the 
joints  in  an  irregularly  alternate  manner.  The  species  are 
restricted  to  fishes,  the  mature  forms  occurring  only  in  those 
which  feed  on  other  fishes.  The  following  genera  are  included 
in  this  family  :  —  Tetrarhynchus,  Rudolphi ;  Pterobothrium, 
Diesing  ;  Rhynchobothrium,  Rudolphi  ;  Tetrarhynchobotluium, 
Diesing  ;  Synbothrium,  Diesing  ;  Stenobothrium,  Leuckart. 

Tcenia. — This  genus  affords  no  fewer  than  seven  species  which 
occur  as  parasites  within  the  human  frame.  The  most  familiar 
species  is  the  common  tapeworm,  T.  solium,  of  which  we  append 
the  following  description  as  given  by  Mr.  Cobbold.  It  is  of 
large  dimensions,  attaining,  when  mature,  a  length  of  from  ten 
to  thirty  feet.  Larger  specimens  are  on  record  ;  but  it  is 
believed  that  these  really  consisted  of  several  worms  associated 
together.  The  greatest  breadth  is  about  one-third  of  an  inch. 
The  head  is  about  the  size  of  a  pin-cap,  globular,  and  produced  in 
front  as  a  short  conical  proboscis,  which  is  armed  with  a  double 
circlet  of  hooks.  There  are  four  suckers.  The  head  is  marked 
off  from  the  body  by  a  narrow  constricted  portion  nearly  half 
an  inch  long.  Just  behind  the  constriction  the  segments  are 
indistinctly  annulated  by  transverse  lines,  which  become  more 
and  more  spaced  apart  in  proceeding  towards  the  hinder  portion 
of  the  body.  The  earliest  formed  immature  segments  are  very 
narrow,  the  proglottis,  or  sexually  mature  zooid  commencing  at 
about  the  450th  segment,  there  being  about  800  segments  in  a 
worm  ten  feet  long.  The  mature  proglottides  are  twice  as  long 
as  broad,  thin,  and  transparent ;  they  are  furnished  with  a 
branched  uterus,  which  consists  of  a  central  stem,  with  from 
seven  to  ten  offshoots  on  either  side.  Each  segment  is  herma- 
phroditic ;  the  lateral  pores  are  unquestionably  the  reproductive 
orifices.  The  larval  stage  was  formerly  called  Gysticercus  cellu- 
loses. In  addition  to  the  complicated  vascular  generative  system, 
there  is  a  second  series  of  vessels,  which  form  the  aquiferous 


system.  It  consists  of  two  longitudinal  nodular  canals,  which 
divide  into  four  near  the  head,  and  are  connected  at  intervals  by 
transverse  communication.  The  life  history  of  a  tapeworm  is 
very  eventful.  The  proglottis  developes  eggs,  and  these  give 
rise  to  embryos,  which  remain  for  a  time  within  the  egg.  Alter 
a  while  the  proglottis  with  its  young  brood  is  discharged  from 
the  body  of  the  individual  in  which  it  has  been  residing  ;  it 
moves  about  until  the  embryos  within  have  become  so  large 
that  it  bursts  and  sets  them  free.  The  embryos  are  scattered  far 
and  wide,  wherever  wind  and  water  can  convey  them.  A  certain 
proportion  of  these  and  of  the  gravid  proglottides  are  swallowed 
by  pigs.  As  soon  as  the  embryos  find  themselves  in  the  pig's 
digestive  canal,  they  bore  through  the  egg-shell,  and  into  the 
fatty  part  of  the  flesh  of  their  host,  by  means  of  a  special  boring 
apparatus  with  which  they  are  furnished,  and  three  pairs  of 
hooks.  Having  thus  attained  a  position  suited  to  their  nature, 
they  lose  their  boring  ami  anchoring  apparatus,  and  remain  in 
contented  ease,  until  the  imperfectly  cooked  measly  pork  is 
eaten  by  some  human  individual.  Having  secured  a  favourable 
spot,  it  attaches  itself  by  means  of  hooks,  and  from  being  a 
Gysticercus,  it  becomes  a  Toznia.  As  such  it  developes  a  whole 
colony  of  zooids,  or,  in  other  words,  it  commences  by  having 
comparatively  few  segments,  and  gradually  developes  other 
segments  by  gemmation.  When  mature  it  partially  consists 
of  proglottides  similar  to  those  with  which  we  started.  Cobbold 
thus  arranges  the  life  phases  : — a,  egg  in  all  stages ;  b,  six- 
hooked  embryo  or  proscolex  ;  c,  resting  larva,  or  Gysticercus  cel- 
lulosce,  or  scolex ;  d,  immature  tapeworm  ;  e,  strobili,  or  sexually 
mature  Tcenia  solium  ;  f,  proglottis,  or  free  segment.  The  above 
is  the  ordinary  routine  of  development ;  but,  as  mentioned  in 
the  E.  C,  the  Cysticerci  themselves  may  be  developed  in  the 
human  body.  T.  mediocanellata  is  a  second  species.  It  was  for 
long  confounded  with  T.  solium,  until  Kuchenmeister  pointed 
out  its  distinctive  character.  It  exceeds  that  species  in  the 
length,  breadth,  and  thickness  of  the  segments  ;  the  head  is 
large,  devoid  of  a  proboscis  and  hook  apparatus.  It  has  large 
sucking  disks,  which  are  surrounded  by  dark  pigment  granules. 
The  uterine  organ  has  twice  the  number  of  lateral  branches 
which  occur  in  the  same  part  in  T.  solium;  the  branches  are 
more  closely  packed,  and  parallel,  and  have  not,  consequently, 
so  dendritic  an  appearance  as  in  the  common  tapeworm.  The 
first  sexually  mature  proglottis  is  situated  at  about  the  450th 
segment.  The  reproductive  papilla  is  situated  much  below  the 
centre  of  the  lateral  margin.  The  cysticercal  stage  is  developed 
in  the  muscles  and  internal  organs  of  cattle.  This  has  been 
experimentally  tested  by  Leuckart,  who  fed  calves  with  the 
mature  proglottides,  and  on  examining  the  animals  a  few  weeks 
after,  the  muscles  were  found  to  contain  Cysticerci,  the  heads  of 
which  had  all  the  peculiarities  of  those  of  the  adult  T.  medio- 
canellata. The  experiments  were  repeated  on  sheep  and  pigs, 
but  no  results  followed.  This  species  is  almost  as  prevalent  as 
the  common  tapeworm,  but  the  relative  numbers  of  the  two 
depends  in  a  great  measure  upon  the  ordinary  diet  of  the  people 
of  each  country.  The  Burates,  near  Lake  Baikal  feed  largely 
upon  the  half  raw  and  raw  flesh  of  calves,  sheep,  camels,  and 
horses  ;  and  their  meals  are  eaten  without  any  regard  to  cleanli- 
ness. Hence  it  happens  almost  every  individual  is  infested  with 
T.  mediocanellata,  for  of  120  individuals  which  were  subjectec7"to 
post-mortem  examination  only  two  were  free  from  these  para- 
sites. Specimens  of  T.  solium  are  rarely  found  in  the  bodies 
of  this  people — a  fact  which  is  intimately  connected  with  the 
circumstance  that  they  rarely  partake  of  pork.  In  this  country 
both  species  are  about  equally  abundant ;  but,  according  to 
Cobbold,  the  hooked  worm  infests  the  poor,  who  subsist  chiefly 
on  pork,  and  the  hookless  worm  the  rich,  who  prefer  mutton, 
veal,  and  beef.  T.  acanthotrias  has  only  been  found  in  the 
cysticercal  stage  in  a  few  individuals.  T.  Jiavopunctata  is  another 
rare  species ;  indeed,  there  is  only  one  instance  on  record  of  its 
occurrence.  The  proglottides  are  short,  and  each  segment  has  a 
yellow  spot  centrally  situated.  The  eggs  are  unusually  large. 
T.  nana  is  also  rare  ;  its  cysticercal  state  is  not  known.  T.  ellip- 
tica  usually  has  a  length  of  about  eight  inches.  It  has  a  double 
set  of  reproductive  organs,  the  outlets  of  which  are  placed  one 
on  either  side  at  the  centre  of  the  margin  of  each  proglottis. 
The  head  has  an  uncinated  conical  proboscis.  T.  marginata 
occurs  in  man  in  the  cysticercal  stage,  and  passes  into  the  dog 
and  wolf  in  order  to  acquire  its  mature  state.  Dr.  Moller  swal- 
lowed several  specimems  of  Cysticercus  tenuicollis  (the  name  by 
which  the  larval  stage  was  first  known),  but  no  injurious  effects 
were  produced.  The  Cysticercus  is  widely  distributed,  occurring 
not  only  in  man,  but  also  in  monkeys,  cattle,  sheep,  ruminants, 
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horses,  swine,  and  squirrels.  All  these  animals  are  infested  by 
accidentally  swallowing  the  eggs  of  T.  marginata.  Its  occurrence 
in  man  rests  upon  one  solitary  case,  observed  by  Schliessner. 
T.  echinococcus,  which  is  referred  to  in  the  E.  C.  vol.  ii.  col.  573, 
as  Echinococcus  hominis,  is  the  most  destructive  of  all  human 
parasites.  It  is  of  small  size,  rarely  exceeding  the  fourth  of  an 
inch  in  length,  and  developing  three  or  four  segments  only:  It 
has  a  proboscis  armed  with  a  double  circlet  of  recurved  hooks. 
The  last  segment  alone  developes  the  generative  products,  and 
when  mature  it  is  as  long  as  all  the  other  segments  put  together. 
The  reproductive  papilla  is  situated  at  the  margin,  and  below 
the  central  line.  The  proscolex  developes  scolices  by  internal 
gemmation.  In  its  earlier  phases  it  frequents  the  human  body, 
but  in  the  mature  form  it  infests  the  dog  and  wolf.  The  peculiar 
forms  referred  to  as  Acephalocysts  in  the  E.  C.  vol.  ii.  col.  572, 
are  the  larval  states  of  this  species.  The  earlier  development 
of  this  tapeworm  resembles  that  of  other  cestoids.  Each 
adult  gives  rise  to  about  5000  six-hooked  embryos,  which 
are  introduced  into  the  human  body  in  various  ways,  but 
chiefly  by  the  agency  of  water.  The  majority  of  them  pene- 
trate to  the  liver,  but  many  take,  up  their  quarters  in 
other  organs  ;  when  settled  they  are  metamorphosed  into  blad- 
der-like bodies,  known  as  hydatids  and  acephalocysts.  Hence 
there  can  be  no  question  that  they  are  of  a  truly  animal  nature. 
In  its  youngest  condition  the  hydatid  is  spherical  in  form  and 
invested  in  a  tough  membrane.  In  four  weeks  the  hydatid  has 
reached  a  diameter  of  about  one-fiftieth  of  an  inch  ;  and  in 
eight  weeks  it  becomes  about  one-fifteenth  of  an  inch.  It  then 
gives  rise  to  a  number  of  nucleated  cells  which  originate  from 
the  external  surface  of  the  hydatid  itself,  but  their  position  is 
internal  relatively  to  the  investing  membrane.  The  cells  ac- 
quire a  multitude  of  shapes  from  rotund  to  stellate,  and  by 
agglomeration  they  form  a  granular  layer.  The  further  changes 
have  not  been  successively  traced ;  but  it  is  believed  that  several 
months  elapse  before  the  head  is  formed.  When  Echinococcus 
heads  are  administered  to  clogs  they  develope  into  mature  tape- 
worms in  from  two  to  three  months,  and  usually  take  up  their 
position  in  the  duodenum  and  small  intestines.  Long  discus- 
sions have  been  carried  on  by  helminthologists  as  to  whether 
there  are  one  or  two  species  included  in  the  name  T.  echinococcus. 
This  has  arisen  from  the  great  variety  of  forms  presented  by  the 
hydatids,  but  Cobbold,  Leuckart,  and  others  incline  to  the  view 
that  all  the  forms  belong  to  one  and  the  same  species.  In  the 
larval  condition  this  species  has  been  found  in  men,  monkeys, 
sheep,  oxen,  deer,  camels,  the  giraffe,  and  various  equine  and 
feline  animals.  Many  hypothetical  views  have  been  advanced 
as  to  the  ways  in  which  the  Echinococcus  heads  are  developed  ; 
and  as  it  is  difficult  to  harmonize  the  conflicting  accounts,  we 
give  Cobbold's  description,  and  his  translation  of  Leuckart's 
opinions  : — "The  first  indication  (of  what  is  subsequently  to 
become  an  Echinococcus  head,  or  a  group  of  heads)  consists  of  a 
slight  papilliform  elevation  at  the  inner  surface  of  the  endocyst 
[or  the  part  which  we  have  referred  to  above  as  the  hydatid]. 
This  prominence,  which  does  not  appear  to  have  been  recognized 
in  its  very  earliest  stage,  after  a  short  while  displays  in  its  inte- 
rior a  vacuole-like  cavity,  the  latter  being  occupied,  however, 
with  a  clear  limpid  fluid.  Its  margins  become  more  and  more 
defined  until  the  cavity  is  by-and-by  seen  to  be  lined  with  a  dis- 
tinct cuticular  membrane.  The  papilla,  increasing  in  size, 
becomes  at  first  elongated  or  oval,  eventually  scoleciform,  or 
even,  perhaps,  a  true  Echinococcus  head.  Thus  far  the  descrip- 
tion bears  out,  in  a  measure,  the  theoretical  notions  entertained 
by  the  older  authors  ;  but  the  developmental  process  does  not 
stop  here,  and  it  is  a  question  if,  in  any  case,  it  ever  does  so. 
The  scolex-like  development  has  now  (possibly,  it  may  be,  not 
in  every  case),  has  now,  I  repeat,  to  sacrifice  itself  by  developing 
in  its  interior  a  brood  of  scolices  or  Echinococcus  heads.  In 
other  words  it  becomes  gradually  transformed  into  the  so-called 
brood  capsules  of  Leuckart  and  other  authors.  All  observers 
who  have  microscopically  examined  fresh  Echinococci  must  have 
seen  these  capsules.  Portions  of  the  essential  vital  endocyst, 
here  forming  the  outer  wall  of  the  brood  capside  now  thickens 
in  the  same  way  that  the  original  maternal  endocyst  had  done, 
and  these  thickened  portions,  in  their  turn,  become  true  scolices, 
or  in  some  cases  scolicecoid  formations.  By  a  process  of  inver- 
sion (precisely  similar  to  that  which  has  been  so  often  described 
and  figured  in  the  case  of  Camurus)  the  heads  are  withdrawn,  as 
it  were,  within  the  cavity  of  the  brood  capside ;  and  thus  the  latter 
displays  a  bird's  nest-like  appearance.  Frequently,  however,  a 
considerable  number  of  them  are  seen  everted,  as  is  shown  in  one 
of  the  highly  characteristic  figures  given  by  Huxley  in  his 


memoir.  In  this  way  the  developmental  process  is  completed. 
Before  proceeding  further,  I  may  here  remark  that  many  modi- 
fications of  this  process  have  been  witnessed  as  regards  individual 
scolices,  some  of  which  abort,  whilst  others,  possibly,  become 
new  or  secondary  brood  capsules.  All  those  numerous  instances 
where  scolices  have  been  seen  free  in  the  cavity  of  the  capsules, 
or  in  the  great  general  cavity  of  the  maternal  hydatid,  or  in  the 
cavities  of  the  (subsequently  to  be  described)  daughter  and 
grand-daughter  hydatids,  are  simply  examples  of  morbid  phe- 
nomena. They  are,  in  other  words,  entirely  due  to  post-mortem 
changes.  In  this  condition  the  scolices  are  generally  quite  dead, 
and  therefore,  assuredly,  do  not  need  a  covering  of  vibratile 
cilia  wherewith  to  execute  their  supposed  swimming  evolutions. 
In  the  completely  developed  state  the  Echinococcus  heads  ex- 
hibit somewhat  variable  characters  as  to  size  and  form,  the  latter 
difference  being  for  the  most  part  dependent  upon  their  degree  of 
contraction  and  vitality.  In  the  fully  evolved  condition  they 
vary  from  the  J3th  to  the  jggth  of  an  inch  in  diameter,  being 
usually  about  the  ith  of  an  inch.  They  are  solid  throughout, 
and  now  exhibit  a  more  or  less  hour-glass  constriction  at  the 
centre  of  the  body,  which  divides  the  scolex  into  an  anterior 
part  supporting  the  rostellum  and  suckers,  and  a  posterior  part 
which  has  been  erroneously  compared  to  the  caudal  vesicle  of 
ordinary  Cysticerci.  The  rostellum  supports  a  double  crown  of 
hooks,  but  the  disparity  of  the  two  series  is  scarcely  sufficiently 
marked  to  render  their  distinction  readily  obvious.  The  hooks 
of  the  smaller  row  vary  in  size  from  j^gth  to  j^gth  of  an  inch, 
while  those  of  the  larger  series  are  from  gggth  to  j^th  of  an  inch. 
In  all  instances,  as  shown  by  Leuckart,  the  root  processes  are 
incompletely  developed,  and,  consequently,  also  vary  much  in 
thickness.  In  some  they  exhibit  pecubar  abnormalities,  and,  on 
the  whole,  the  Echinococcus  hooks  may  be  said  to  be  less  per- 
fectly formed,  in  any  case,  than  obtains  in  the  corresponding 
scolecine  or  cysticercal  conditions  of  other  tapeworms.  As 
regards  the  other  structural  features  of  these  larvse  we  find  the 
suckers  four  in  number,  and  the  general  aspect  of  the  body  finely 
granulated  ;  whilst  the  observer  is  invariably  struck  with  the 
appearances  presented  by  the  highly  refracting  calcareous  cor- 
puscles, which  more  particularly  abound  at  the  parietes  and 
inferior  part  of  the  scolex.  On  these  bodies  I  need  scarcely 
dwell,  as  I  have  already  described  their  essential  features  when 
commenting  on  the  structure  of  Cysticercus  tenuicollis.  Their 
size  varies,  and  in  Huxley's  hydatid  from  the  zebra,  they  pre- 
sented an  average  of  the  ^mfh  of  an  inch  only.  Huxley  even 
goes  so  far  as  to  express  his  belief  that '  in  the  young  and  normal 
adult  state  these  peculiar  corpuscles  are  never  calcareous,  but 
are  composed  of  an  albuminous  substance.'  This  notion  as  to 
their  earthy  character  being  the  results  x)f  a  degenerative  pro- 
cess cannot,  as  I  have  said  before,  be  maintained  ;  notwithstand- 
ing, it  is  quite  true  that  all  the  cestode  larvse  exhibit  a  tendency 
to  calcify,  after  they  have  passed  the  natural  limit  of  their 
vitality.  Having  no  space  to  dwell  further  on  this  question,  it 
remains  for  me  to  observe  that  a  distinct  water  vascular  system 
is  recognizable  in  these  scolices,  being  also  connected  by  the 
intervention  of  the  stalk-like  neck  of  the  scolex,  with  the  endo- 
cystic  layer  of  the  brood  capsule,  and  also,  therefore,  with  the 
vessels  of  the  maternal  endocyst.  In  the  scolex,  according  to 
Leuckart,  there  exists  a  circular  channel  immediately  below  the 
rostellum,  and  the  ring,  on  either  side,  gives  off  two  vessels, 
which  pass  downwards  in  a  tortuous  manner  on  either  side  of 
the  scolex,  internally,  until  they  arrive  at  the  pedicle  where, 
they  unite  to  form  two  channels,  which  latter  are  continued  into 
the  vascular  system  of  the  maternal  endocyst.  In  the  retracted 
condition  of  the  scolex,  their  position,  of  course,  becomes  very 
much  altered,  and  they  form  loops  on  either  side  of  the  central 
line  which  marks  the  space  leading  down  to  the  now  inverted 
head.  Neither  Huxley  nor  myself  have  seen  these  vessels  in 
the  scolex  itself,  but  Huxley  discerned  some  apparently  loose 
cilia  in  the  granular  parenchyma  of  the  body,  the  longitudinal 
measurement  of  these  free  filaments  being  about  the  ^^th  of  an 
inch.  Emther  into  the  morphological  changes  exhibited  by  the 
retracted  scolices  I  need  not  enter.  But  now  comes  the  curious 
question  respecting  the  singular  phenomenon  termed  prolifera- 
tion. Here  also  I  must  be  brief,  and,  to  avoid  circumlocution, 
state  that  the  endocyst  is,  as  recently  shown  by  Naunyn,  prima- 
rily concerned  in  the  production  of  the  secondary  and  tertiary 
hydatids,  whether  they  be  exogenous  or  whether  they  be  endo- 
genous. In  point  of  fact,  they  are  specialised  developments 
which,  instead  of  becoming  brood  capsules,  become  daughter 
vesicles  and  grand-daughter  vesicles,  constantly  developing  in 
their  interior  secondary  and  tertiary  brood  capsules  and  scolices, 
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but  sometimes,  it  would  appear,  developing  neither  the  one  nor 
the  other.  Without  attempting  a  detailed  exposition  of  all  these 
singular  and  interesting  phenomena,  I  shall  adduce  a  lengthened 
passage  from  Leuckart,  which  will  probably  sufficiently  unfold 
the  complexities  of  the  process.  Referring  to  Naunyn's  memoir 
(which  I  had  myself  previously  consulted),  Leuckart  makes  the 
following  comment : — '  Before  I  enter,'  he  says,  '  on  the  forma- 
tion more  especially  of  the  secondary  so-called  daughter  bladders, 
I  will  just  mention  that  Naunyn  considers  the  Echinococcus 
heads,  as  I  have  also  done,  as  taking  their  origin,  without  ex- 
ception, on  the  brood  capsules,  and  that  in  their  normal  condi- 
tion they  are  always  connected  in  one  common  system  with  the 
maternal  hydatid.  In  this  respect  only  is  there  any  difference 
between  us,  namely,  that  Naunyn  considers  the  hollow  buds 
which  adhere  outside  the  brood  capsules  to  be  inverted  and  only 
formed  during  the  cooling  [?]  of  the  Echinococcus  vesicle.  In 
their  normal  condition  the  young  Echinococcus  heads  were  to  pro- 
trude [?]  into  the  cavity  of  the  brood  capsule  ;  consequently 
they  there  develope  themselves  (as  AVagener  has  also  described) 
from  the  first,  and  in  their  subsequent  state,  with  the  cuticular 
layer  outside.  That  both  conditions  may  appear  there  can  be 
no  doubt,  and  I  have  particularly  stated  that  I  have  sometimes 
found  the  whole  of  the  buds  inverted.  In  spite  of  this  circum- 
stance I  am  inclined  to  consider  my  view,  for  the  present,  the 
correct  one,  and  in  opposition  to  the  view  of  Naunyn,  to  con- 
sider the  premature  inverting  as  exceptional,  partly  on  account 
of  the  analogy  with  the  other  bladder  tapeworms,  partly, 
also,  because  after  the  representation  of  Naunyn  (and  Wagener) 
not  a  single  motive  can  be  discovered  for  the  development 
of  Echinococcus  heads  from  hollow  buds.  If  the  heads  were 
to  bud  freely  in  the  cavity  of  the  brood  capsules  from 
the  beginning,  then  one  must  explain  their  later  solid 
formation  from  the  commencement.  I  have  never  seen  the  cilia 
which,  according  to  Naunyn,  are  situated  on  the  inner  surface  of 
the  mother  bladders  as  well  as  on  the  brood  capsules,  but.  in 
other  respects,  there  are  hardly  any  differences  of  opinion  be- 
tween lis  as  regards  the  histology  of  these  animals.  The  more 
striking,  therefore,  is  the  divergence  of  our  views  as  to  the 
daughter  hydatids.  It  is  denied  by  Naunyn  that  they  take  their 
origin  between  the  lamellae  of  the  mother  bladder  ;  a  fact,  how- 
ever, which,  in  agreement  with  Kuhl  and  Davaine,  I  have  seen 
more  than  once,  and  have  followed  out  step  by  step.  The 
daughter  bladders  (not  speaking  of  the  common  sprouting),  are 
said  to  arise  out  of  heads  and  brood  capsules  which  grow  out 
gradually  and  bladder-like  beneath  the  thickening  and  lamina- 
tion of  their  cuticle.  I  have  not  the  slightest  doubt  that  the 
author  has  minutely  watched  these  processes,  and  I  rejoice 
myself  to  be  able  to  confirm  one  method  of  their  formation, 
namely,  the  bladder  metamorphosis  of  the  scolices  (which  was 
not  only  previously  asserted  by  Bremser,  but  also  by  Von  Sie- 
bold  and  Wagener).  As  the  author  has  fully  shown,  the  meta- 
morphosis commences  in  the  hinder  part  of  the  body,  which,  by 
the  expansion  of  the  inner  cavity,  swells  into  a  bladder-like 
vesicle,  drawing  gradually  the  front  part,  with  its  crown  of  hooks, 
into  it,  and  (by  a  thickening  of  the  cuticle,  as  well  as  by  the 
uniform  distribution  of  the  internal  parenchyma),  assuming 
more  and  more  likeness  to  the  Echinococcus  hydatid.  Sometimes 
one  sees  developments  which  are  only  distinguished  from  the 
young  Echinococcus  vesicles  by  the  adhering  remnants  of  the 
former  crowns  of  hooks.'"  The  dog  is  infested  by  several 
other  species  of  Tcenia,  the  larval  forms  of  which  are  incapable 
of  living  in  the  human  system.  The  best  known  species  is  T. 
serrata,  which  is  a  thin  Viand  about  the  fourth  of  an  inch  wide, 
and  upwards  of  four  feet  in  length.  Its  larval  stage  is  the  Cysti- 
cercus  pisiformis,  which  inhabits  the  rabbit  and  hare.  The 
genetic  relationship  of  the  form  has  been  demonstrated  by 
Leuckart,  who  inoculated  rabbits  with  the  Gysticercus  in  question 
by  administering  to  them  the  proglottides  of  T.  serrata  taken 
from  dogs,  and  has  traced  the  successive  stages  of  their  develop- 
ment. Cobbold  and  others  have  ascertained  that  if  the  im- 
mature specimens  of  the  Cysticercvs  are  given  to  dogs  their 
farther  development  is  arrested.  The  mature  Taenia  is  only 
developed  when  the  Cysticerci  are  eight  weeks  old,  and  when 
they  have  encysted  themselves  for  the  second  time.  Another 
species,  which  occurs  in  domestic  animals,  but  not  in  man  him- 
self, is  T.  ccenurus,  described  in  E.  C,  vol.  ii.,  col.  574,  as 
Ccenurus  cerebralis.  The  larval  form  occurs  in  the  sheep,  goat, 
horse,  antelope,  deer,  dromedary,  and  rabbit.  The  mature  form 
infests  the  dog.  That  this  view  is  correct  is  supported  by  the 
evidence  of  Kuchenmeister  and  others,  that  when  proglottides  of 
T.  ccenurus  from  the  dog  are  given  to  sheep,  they  soon  have 


Ccenuri  in  their  brains,  and  that  when  the  dogs  are  fed  on  the 
Ccenuri  thus  obtained  they  become  infested  with  T.  ccenurus. 
Gysticercus  fasciolaris,  which  occurs  in  the  livers  of  rats  and  mice, 
becomes  Tccnia  crassicollis  when  eaten  by  cats ;  and  the  Cysti- 
cercus longicollis  of  the  meadow  vole  developes  into  the  Tccnia 
crassiccps  of  the  fox. 

Another  genus  of  the  same  family,  viz.,  Bothriocephalus, 
affords  two  species  parasitic  in  man.  The  best  known  is  B. 
latus.  It  is  remarkably  broad  as  compared  with  Taenia, 
solium,  assuming  a  breadth  of  about  one  inch,  while  in  length 
it  exceeds  that  species,  frequently  reaching  to  upwards  of  25 
feet.  The  head  is  Jgth  of  an  inch  across,  and  has  two  lateral 
unarmed  grooves.  The  anterior  segments  are  narrow,  and 
sexually  immature,  but  their  width  gradually  increases  in 
advancing  backwards  along  the  colony  or  body ;  those  near  the 
end  are  nearly  one-fourth  of  an  inch  in  diameter.  There  are 
upwards  of  6000  segments,  and  the  sexually  mature  ones  com- 
mence at  about  the  600th  from  the  head.  It  appears  to  be 
restricted  to  Europe,  and  mainly  to  the  countries  recorded  in 
E.  C.  vol.  ii.  col.  574.  A  few  instances  have  occurred  in  extra- 
European  localities,  but  in  most  cases  they  were  connected  with 
individuals  who  had  just  previously  travelled  in  Europe.  It  is 
exceedingly  common  in  Switzerland;  in  one  locality,  indeed, 
namely,  Geneva,  one-fourth  of  the  inhabitants  are  infested  with 
it.  It  is  common  in  Russia,  Sweden,  and  Poland ;  and  is  not 
unfrequent  in  Holland,  Belgium,  Prussia,  Italy,  and  the  south 
of  France.  The  hie  history  of  this  species  has  not  been  closely 
traced  out.  It  appears  that  the  egg  is  oval  in  form,  and  is  pro- 
vided with  a  lid.  After  an  immersion  in  water  of  from  one  to  two 
months  the  lid  is  opened,  and  an  active  swimming  richly  ciliated 
embiyo  issues  forth,  and  roams  about  for  a  few  days.  The 
ciliated  covering  is  then  discarded,  and  a  six-hooked  non-ciliated 
embryo  makes  its  appearance.  Probably  the  embryo  enters 
some  animal  wherein  to  pass  its  hydatid  condition;  but  what 
animal  performs  this  nursing  function  has  not  been  established. 
B.  cordatus  has  been  found,  though  rarely,  in  the  human  body. 
Most  of  the  examples  hitherto  seen  were  obtained  from  North 
Greenland,  and  the  majority  of  these  were  from  dogs.  It  has  a 
short,  broad,  somewhat  heart-shaped  head,  which  is  not  separated 
from  the  rest  of  the  body  by  a  narrow  portion.  The  segments 
begin  to  be  distinct  immediately  behind  the  head,  and  rapidly 
increase  in  width.  A  large  individual  consisted  of  660  segments, 
of  which  the  anterior  50  were  immature.  Amongst  the  more 
important  species  which  frequent  animals,  but  not  man,  may  be 
mentioned  B.  noclosus,  which  passes  its  larval  stage  in  the  bodies 
of  fresh-water  fishes,  and  arrives  at  the  mature  condition  within 
herons,  gulls,  and  other  aquatic  birds.  As  in  most  other  entozoa, 
the  segments  do  not  develope  into  maturity  until  they  have 
reached  a  suitable  position,  which  is  usually  the  intestine  of  some 
animal.  Hence  many  individuals  die  without  sexually  produced 
progeny,  in  consequence  of  accidents  preventing  their  following 
the  requisite  migratory  course.  Diphyllobothriun  stewmacephalum 
is  parasitic  within  the  intestines  of  the  porpoise.  Tricenophorus 
is  now  called  Tricuspidaria,  of  which  genus  only  one  species, 
T.  nodulosus,  is  known. 

The  researches  made  by  Krabbe  on  the  entozoic  parasites  of 
Denmark  and  Iceland  have  brought  out  in  strong  relief  a  fact 
which  has  been  indicated  by  previous  observers.  It  is  that  the 
prevalence  of  taonoid  worms  depends  largely  upon  the  abun- 
dance of  dogs,  cattle,  and  sheep,  relatively  to  the  human  popu- 
lation, and  upon  the  degree  of  care  with  which  the  requisite 
sanitary  precautions  are  carried  out  for  preventing  the  access  of 
entozoic  larvae  to  these  domestic  animals.  In  Iceland  they  far 
outnumber  the  population,  and  this,  together  with  the  utter 
want  of  sanitary  precautions,  is  connected  with  the  great 
prevalence  of  parasites  in  Iceland.  The  occurrence  of  houseless 
dogs  in  any  country  is  a  nuisance ;  nay,  more  than  this,  it  is  a 
pest  to  society.  These  animals  eat  any  garbage,  and  frequently 
become  infested  with  parasites ;  and  these  parasites  are  liable  to 
be  transferred  to  any  one  who  has  anything  to  do  with  these 
animals.  A  single  dog  may,  under  favourable  conditions,  impart 
tapeworms  to  hundreds  of  individuals.  Domestic  dogs  should 
be  kept  thoroughly  clean,  fed  upon  sound  meat,  and  prevented 
from  drinking  water  which  contains  sewage,  or  which  has  been 
directly  derived  from  superficial  drainage. 

The  order  Trematoda  comprises  at  least  400  species,  which 
Cobbold  arranges  under  five  families,  viz.,  the  Monostomidcr, 
Distomidce,  Tristomidcc,  Polystomidce,  and  Gyrodactylidcc.  As  the 
names  indicate,  the  number  of  pores  or  oral  suckers  is  mainly 
relied  on  as  the  family  character. 

The  Monostomidm  have  a  single  anterior  pore,  a  character 
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which  is  precisely  the  same  as  is  assigned  to  the  genus 
Monostoma  in  E.  C.  vol.  ii.  col.  575.  The  digestive  system 
consists  of  an  oesophagus,  from  which  diverge  two  large  ceecal 
canals,  which  sometimes  end  in  two  separate  blind  ends,  but  are 
sometimes  blended  together  into  an  arch.  The  individuals  are 
hermaphroditic.  There  is  a  well-defined  water  vascular  system, 
but  the  nervous  system,  although  probably  present,  has  not  been 
detected.  The  young  are  produced  oviparously,  ovo-viviparously, 
and  viviparously.  The  last  mode  has  been  seen  in  Monostoma 
mutabile.  In  it  the  young  leaves  the  egg  shell  as  a  ciliated 
embryo  while  still  within  its  parent.  The  embiyo  developes 
by  internal  gemmation  larva?  which  have  a  form  quite  distinct 
from  the  embryo,  and  from  the  embryo's  parent.  In  this  state 
the  embiyo  leaves  its  parent,  swims  about  for  a  while  as  an 
independent  being,  and  gives  birth  to  the  larvoe  within  it. 
These  encyst  themselves,  and  develope  the  forms  which  were 
formerly  grouped  as  the  genus  Cercaria.  The  actual  transforma- 
tion of  the  Cercaria;  of  this  family  into  mature  monostomes  has 
not  been  traced ;  but  the  phenomena  observed  in  allied  families 
fully  support  the  supposed  genetic  relationship  indicated. 
There  are  two  genera,  Monostoma,  Zeder;  Neuratobothrium, 
Van  Beneden,  neither  of  which  afford  human  parasites. 

The  Distomidce  have  two  pores,  situated  as  described  under 
Distoma,  E.  C.  vol.  ii.  col.  575.  The  life  history  of  the  species 
of  this  family  is  remarkably  curious,  and  has  been  fully 
investigated  in  Distoma  militare.  The  sexually  mature  indi- 
vidual produces  a  number  of  eggs.  Each  egg  undergoes  the 
usual  process  of  segmentation,  and  gives  origin  to  a  free-swim- 
ming ciliated  embryo.  The  embryo  produces  by  internal  gem- 
mation an  organism  called  a  sporocyst  or  a  scolex.  The  sporocyst 
has  traces  of  a  head,  and  a  csecal  digestive  tube  running 
through  the  main  portion  of  the  body.  The  caudal  end  is 
slightly  bilobed.  As  growth  proceeds,  the  head  and  body 
become  more  clearly  defined,  and  the  lobed  condition  of  the 
posterior  end  is  more  clearly  pronounced.  A  sucker  soon  after 
appears  at  the  anterior  end,  and  communicates  by  a  passage 
with  an  oesophageal  bulb,  and  through  it  with  the  digestive 
canal.  At  this  early  stage  a  number  of  Cercaria;  are  formed  in 
its  interior  by  gemmation.  At  first  they  are  long  oval  masses, 
but  they  are  soon  provided  with  cephalic  and  ventral  suckers,  a 
rudimentary  digestive  system,  a  forked  tail,  and  other  features 
which  occur  in  the  adult  Distoma.  "When  the  Cercaria;  have 
escaped  from  the  sporocyst,  they  have  an  oval  sucker,  a 
pharyngeal  bulb,  an  oesophagus,  two  alimentary  ventral 
sucker,  a  water  vascular  system,  with  which  is  connected  a 
contractile  vesicle,  and  a  highly  developed  marginally  fringed 
tail.  In  this  state  they  swim  about  for  a  while,  and  then, 
after  parting  with  their  tails,  they  encyst  themselves  on 
or  in  the  body  of  an  aquatic  mollusc  or  insect.  The  encysted 
larva?,  or  pupa;  as  they  are  frequently  called,  acquire  a  series  of 
cephalic  hooks,  and  undergo  other  changes.  The  cysts  are  taken 
into  the  intestines  of  some  vertebrate  animal,  and  then  other 
transformations  occur.  In  this  stage  the  creatures  have  a  mouth, 
a  cephalic  sucker,  a  pharyngeal  bulb,  an  oesophagus,  digestive 
ca;ca,  coronal  spines,  a  contractile  vesicle,  an  aquiferous  system, 
the  matrices  of  yelk  forming  glands,  and  a  mass  of  cells,  from 
which  the  reproductive  organs  are  subsequently  differentiated. 
Other  changes  of  considerable  magnitude  occur  before  the 
sexually  mature  condition  is  attained.  As  in  other  families,  it 
appears  that  development  only  proceeds  when  the  larval  forms 
are  transferred  from  a  few  definite  species  of  animals  to  certain 
others.  The  Cercaria  omata  is  the  larval  stage  of  Distoma 
clavigerum;  and  Cercaria  armata  of  Distoma  endolobum.  The 
genera  belonging  to  this  family  are  :  —  Fasciola,  Linnseus  ; 
Campula,  Cobbold  ;  Distoma,  Zeder  ;  Dicrocoslium,  Dujardin  ; 
Bilharzia,  Cobbold  ;  Kollikeria,  Cobbold  ;  Crossodera,  Dujardin  ; 
Echinostoma,  Dujardin ;  Gasterostoma,  Von  Siebold ;  Wedlia, 
Cobbold ;  Codonocephalus,  Diesing ;  Eustemma,  Diesing ; 
Holostoma,  Nitzsch;  Hcmistoma,  Diesing;  Diplostoma,  Nord- 
mann  ;  Rhopalophorus,  Diesing  ;  Amphistoma,  Zeder ;  Amphi- 
ptyches,  Griibe  and  Wagener  ;  Tylodelphys,  Diesing. 

The  Tristomidoz  have  the  external  appearance  of  leeches  com- 
bined with  the  internal  organisation  of  trematodes.  They  have 
two  anterior  suckers  and  a  posterior  one.  The  mouth  is  situated 
between  the  two  anterior  suckers,  and  communicates  with  a  den- 
dritic intestine,  the  branches  of  which  terminate  coecally.  The 
individuals  are  hermaphroditic,  and  the  reproductive  organs  are 
formed  on  the  same  type  as  those  of  other  flukes.  In  their 
habits  they  resemble  the  marine  leeches,  attaching  themselves 
as  externa]  parasites  to  fishes  and  crustaceans,  generally  selecting 
a  place  on  the  gills.    Little  appears  to  be  known  as  to  the  mode 
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of  development  in  this  family,  but  in  the  genus  Udonella  there 
appears  to  be  very  little  polymorphism.  The  genera  assigned  to 
the  Tristomidce  are  Tristoma,  Cuvier ;  Epibdella,  Blainville ; 
Udonella,  Johnston ;  Encotyllabe,  Diesing ;  Calicotyle,  Diesing  ; 
Benedenia,  Diesing  ;  Notocotyle,  Diesing.  The  genus  Pseudocotyle 
of  Beneden  and  Hesse  appears  to  belong  to  this  family,  although 
it  does  not  conform  to  the  family  as  above  defined.  It  has  no 
anterior  sucker,  and  the  posterior  one  is  not  provided  with  hooks. 

The  Polystomidce  have  several  suckers,  a  ramified  intestine,  a 
trematode  type  of  reproductive  organs,  a  water  vascular  system, 
and  an  armature  of  prehensile  hooks.  The  following  genera 
belong  to  this  family  -.—Polystoma,  Kudolphi ;  Plectanophorus, 
Diesing  ;  Diclibothrium,  Leuckart ;  Solenocotyle,  Diesing  ;  Octo- 
bothrium,  Leuckart ;  Axine,  Abildgaard  ;  Onchotyle,  Diesing  ; 
Diplozoon,  Nordmann ;  Grubea,  Diesing  ;  Cotylaspis,  Leidy  ; 
Aspidocotyle,  Diesing  ;  Aspidogaster,  Von  Baer. 

The  Gyrodactylidos  are  ectoparasitic  animals,  like  the  members 
of  the  last  family,  but  unlike  them  its  species  have  but  one 
caudal  disk,  which  is  generally  associated  with  one  or  many 
hooks,  and  a  series  of  tentacles,  all  of  which  subserve  a  prehen- 
sile function.  Each  species  of  parasite  is  usually  confined  to 
one  species  of  fresh-water  fish.  The  greatest  variation  occurs  in 
connection  with  the  hooks.  It  embraces  the  genera  Gyrodac- 
tylus,  Nordmann ;  Dactylogerus,  Diesing ;  Calceostoma,  Van 
Beneden  ;  Tctraonchus,  Diesing  ;  Diplectanum,  Diesing. 

Nearly  one-third  of  the  species  parasitical  in  man  belong  to 
the  order  Trematoda.  The  first  we  will  notice  is  Fasciola  he- 
paticum,  which  is  described  as  Distoma  hepaticum  in  E.  C.  vol.  ii. 
col.  575.  It  has  not  only  been  found  in  the  gall-bladder,  but 
also  just  beneath  the  skin  in  various  parts  of  the  body.  The 
full-grown  fluke  sometimes  contains  as  many  as  45,000  eggs. 
Each  egg  developes  into  a  free-swimming  ciliated  embryo  of  a 
long  conical  form,  with  a  truncate  anterior  extremity,  a  central 
proboscis-like  papilla,  and  a  bluntly-pointed  posterior  end. 
After  a  while  the  cilia  are  discarded,  the  embryo  changes  to  an 
oval  form,  and  progresses  by  reptation  only.  Beyond  this  the 
development  has  not  been  followed,  but  it  may  be  surmised  that 
the  embryo  passes  through  the  Cercaria  and  pupa  stage  before 
arriving  at  maturity.  This  species  produces  but  little  direct  in- 
jurious effect  upon  man  ;  but  it  is  the  cause  of  great  mortality 
amongst  sheep,  hundreds  of  thousands  of  which  have  been  thus 
carried  off  in  a  single  year  in  England  alone. 

Distoma  lanceolatum  is  of  small  dimensions,  rarely  attaining 
a  length  of  half  an  inch,  and  a  maximum  breadth  of  a  line  and  a 
half.  It  is  frequently  met  with  in  the  sheep  and  ox,  but  it  also 
occurs  in  red-deer,  fallow-deer,  rabbit,  and  cat.  It  is  rare  as  a 
human  parasite.  Distoma  ophthalmobium.  Some  immature 
specimens  of  this  species  have  been  extracted  from  the  lens  of  a 
young  child.  D.  crassum  has  been  found  once  only  in  a  human 
subject.  D.  lieterophyes  has  occurred  a  few  times  as  a  human 
parasite. 

Bilharzia.  This  genus  is  represented  by  one  human  parasite, 
viz.,  B.  hwmatobia,  which  has  been  found  in  the  blood-vessels  of 
persons  residing  in  Africa,  as  also  of  African  monkeys.  It  is  very 
common  in  Egypt,  where,  according  to  Bilharz,  nearly  one-half 
of  the  adults  are  more  or  less  infested  with  it. 

Tetrastoma  renale  has  been  obtained  from  the  kidneys  of  a 
woman  resident  at  Capodimonte. 

Hexathyridium  pinguicola,  described  in  E.  C.  vol.  ii.  col.  575, 
as  Polystoma  pinguicola,  has  not  been  recorded  as  a  human 
parasite  since  Treutler's  observation.  A  second  species,  H. 
venarum,  is,  however,  better  known.  Specimens  were  first 
obtained  by  Treutler  from  the  blood  of  a  young  man  ;  subse- 
quently Delle  Chiaje  saw  specimens  in  the  saliva  of  two  persons 
suffering  from  haemoptysis,  and  Follina  has  noticed  it  in  venous 
blood. 

Of  the  Acanthocephala  little  further  need  be  said,  as  no  human 
parasites  belong  to  it.  It  still  consists  mainly  of  but  one  genus, 
Echinorhynchus,  which  comprises  about  one  hundred  species. 
The  individuals  undergo  metamorphosis,  and  pass  through 
several  animals  belonging  to  different  species  while  progressing 
towards  maturity.  Lindemann  has  recently  founded  a  second 
genus,  Paradoxites,  for  two  remarkable  species  from  the  intes- 
tines of  Strix  passerina.  . 

The  order  Nematoidea  is  more  numerous  in  species  than 
any  of  the  others,  more  than  800  having  been  described, 
although  it  is  probable  that  of  these  not  more  than  550  are 
entitled  to  acceptation.  Cobbold  classes  them  in  eight  families, 
named  respectively  Anguillulidoz,  Gordiidm,  Oxyuridoe,  Filaridce, 
Cheiracanthida,  Ascaridm,  Strongylidm,  and  Cucullanidm. 

The  Anguillulidce  are  found  sometimes  in  vegetable  matter 
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undergoing  fermentation,  and  sometimes  as  parasites  within  earth- 
worms, molluska,  the  larvae  of  insects,  batrachians,  and  fishes. 
They  appear  to  be  endowed  with  the  power  of  vitality  after 
having  been  subjected  to  a  thorough  desiccation  or  rei'rigera-. 
tion.  Indeed  it  is  said  specimens  of  Anguillula  tritici  have 
revived  after  having  been  dried  up  for  four  years.  The  family 
embraces  the  genera  Anguillula,  Ehrenberg  ;  Pontoncma,  Leidy; 
Enoplus,  Dujardin ;  Urobalcs,  Carter ;  Amblyura,  Hemprich 
and  Ehrenberg  ;  Odontobius,  Dujardin  ;  Diplogaster,  Schultze  ; 
Dorylaimus,  Dujardin ;  Phanoglene,  Nordmann ;  Dicelis,  Du- 
jardin ;  Phacelura,  Hemprich  and  Ehrenberg  ;  Leptodera,  Du- 
jardin ;  Pontonema,  Diesing ;  Isacis,  Lespes ;  Nema,  Leidy ; 
Hemipsilus,  Quatrefages  ;  Potamoncma,  Leidy. 

A  most  important  monograph  of  this  family  has  been  pub- 
lished by  Bastian  in  the  '  Transactions  of  the  Llnnean  Society,' 
vol.  xxv.,  in  which  many  new  genera,  and  about  a  hundred  new 
species  are  described.  His  list  of  genera  is  so  much  fuller  than 
that  of  Cobbold  that  we  give  a  tabular  view  of  them  here. 

I. — Land  and  Freshwater. 

Spicules  two,  equal,  with  or  without  a  single  posterior  median 
accessory  piece. 

*  Integument  plain,  or  with  longitudinal  markings.  No  ventral 

excretory  gland, 
f  Caudal  sucker  small. 

1.  Pharyngeal   cavity  none.     (Esophagus  cylin- 

drical  Monhystera. 

2.  Pharyngeal  cavity  large,  with  one  upper  tooth- 

like  projection.  Canal  of  oesophagus  indi- 
cated by  three  bright  lines    .    .  Mononchus. 

3.  Pharyngeal  cavity  cup-shaped  ;  no  teeth  ;  oeso- 

phagus having  three  lobes  of  termination. 

Trilobus. 

ft  Caudal  sucker  absent. 

4.  Pharyngeal  cavity  small,   long,  and  narrow. 

(Esophageal  canal  bounded  by  three  bright 
lines  Ironus. 

5.  (Esophageal  canal  as  in  4.    Spear  exsertile  at 

its  commencement  .    .    .    Dorylaimus,  Duj. 

6.  (Esophagus  with  oval  swelling  at  its  termination, 

containing  a  single  valvular  apparatus. 

Anguillula,  Ehr. 

**  Integument  with  transverse  stria?.    Ventral  gland  present 
or  absent, 
f  Caudal  sucker  present. 

7.  No  pharyngeal  cavity.    (Esophagus  with  con- 

stricted portion  at  termination  .    .  Tripyla. 

8.  Pharyngeal  cavity  cup-shaped,  with  small  horny 

plates  at  bottom.  (Esophagus  with  large 
muscular  swelling  at  middle  of  its  length. 

Diplogaster,  Schultze. 

9.  Pharyngeal  cavity  long  and  narrow.  (Esophagus 

with  oval  swelling  at  its  termination,  with 
complex  valvular  apparatus.  Ventral  gland 
opening  by  twisted  duct  near  middle  of 
oesophagus  Plectus. 

10.  (Esophagus  terminating  in  a  large  round  muscu- 

lar swelling.  Ventral  gland  opening  posterior 
to  termination  of  oesophagus   .  Aphclenchus. 
ft  Caudal  sucker  absent. 

11.  (Esophagus  with  rounded  swelling  posteriorly, 

containing  a  simple  valvular  apparatus.  Ven- 
tral gland  opening  as  in  10.  Males  with 
caudal  alae  Gephalobus. 

12.  (Esophagus  with  rounded  swelling  about  its 

middle.  Ventral  gland  opening  as  in  11. 
Caudal  alae  narrow,  unsupported  Tylenchus. 

13.  Pharyngeal  cavity  cylindrical.   (Esophagus  with 

elongated  swelling  at  middle,  and  a  rounded 
one  at  termination,  as  in  11.  Caudal  alae 
large,  supported  by  rays  .    .    Ehabditis,  Duj. 

II. — Marine. 

Spicules  two,  ecpial,  solitary  or  with  1*,  2,  or  4  accessory  pieces. 
Occasionally  a  single  supplemental  organ  in  ventral  region  above 
anus.  Ventral  excretory  gland  present  in  all  (?).  Caudal  sucker 
universal. 

*  Integument  plain,  or  with  longitudinal  markings ;  oesophagus 

embraced  by  glandular  (?)  ring. 
+  Spicules  solitary,  or  with  a  single  posterior  median  piece. 


14.  Pharyngeal  cavity  long,  complex,  crossed  by  lines 

or  bars,  with  a  funnel-shaped  body  on  its 
inferior  aspect  Bymplocostoma. 

15.  Pharyngeal  cavity  large,  with  three  tooth-like 

projections  Oncholaimus,  Duj. 

16.  Pharyngeal  cavity  none    .    .    Enchelidum,  Ehr. 

17.  Integument  having  a  row  of  opposite  setao  on 

dorsal  and  ventral  surfaces.    Ocelli  none. 

Anticoma. 

18.  Pharyngeal  cavity  small.    Ocelli  distinct  and 

lateral   Phanoderma, 

ft  Spicules  having  two  equal  accessory  pieces. 

19.  Pharyngeal  cavity  none.    Ocelli  distinct,  dorsal 

Excretory  glandular  organs  two,  opening  on 
either  side  of  the  head  .    .    .    Lcptosomatum . 

20.  Pharyngeal  cavity  indistinct,  surrounded  by  three 

separate  teeth.  Ocelli  not  distinct.  No  oesopha- 
geal ring,  and  integument  with  delicate  trans- 
verse as  well  as  longitudinal  striae.  Enoplus,  Duj . 

21.  Pharyngeal  cavity  cup-shaped.    Oesophagus  en- 

larged behind  pharynx.    Anal  glands  large. 
Accessory  pieces  recurved     .    .  Linhomosus. 
**  Integument  with  transverse  striae  or  dots.    No  oesophageal 
ring, 
t  Ocelli  absent. 

X  Uterus  unsymmetrical. 

22.  Pharyngeal  cavity  absent.    No  vaginal  glands. 

Tachyhodites. 

23.  Pharyngeal  cavity  hemispherical ;  vaginal  glands 

two,  unequal  Theristus. 

24.  Pharyngeal  cavity  large,  somewhat  spherical.  Va- 

ginal gland  single,  posterior  .  Sphccrolaimus. 
XX  Uterus  symmetrical. 

25.  Pharyngeal  cavity  very  small.    Spicules  with 

or  without  a  very  small  posterior  accessory 
piece  Comesoma. 

26.  Pharyngeal  cavity  none.    Spicules  stout,  curved, 

with  two  accessory  pieces     ....  Spira. 

27.  Pharyngeal  cavity  none.    Teeth  doubtful.  Spi- 

cules as  in  26  .    .    .    .    Odontobius,  Eoussel. 
tt  Ocelli  present  or  absent. 

28.  (Esophagus  cylindrical.    Accessory  pieces  strong, 

in  two  pairs  Gyatholaimus. 

29.  Oesophagus  having  well-marked  swelling  pos- 

teriorly. Accessory  pieces  two,  rather  in- 
distinct  Spiliphera. 

30.  Pharyngeal  cavity  rather  indistinct.  Accessory 

pieces  two,  strong,  hooked  .    .  Chromadora. 

The  Gordiidce  are  filiform,  and  are  provided  -with  a  mouth  and 
intestinal  canal,  which  latter  terminates  caecally ;  and  in  some  of 
the  species  the  digestive  system  is  even  more  rudimental  than  is 
indicated  here.  Thus Filaria  rigida  and  Sphwrularia  bombi  are  said 
to  have  no  intestines  at  all.  The  sexes  are  distinct.  The  genera 
belonging  to  this  group  are  Gordius,  Linnaeus ;  Mermis,  Dujardin 
and  Siebold  ;  Acicula,  Renier ;  Dracunculus,  Lister ;  Sphairidaria, 
Dufour ;  and  Anguillina,  Hammerschmidt. 

The  Oxyurida;  have  fusiform  bodies,  a  rounded  oral  aperture, 
a  triquetrous  or  three-cornered  oesophagus,  and  a  highly  developed 
nervous  system.  The  genera  assigned  to  this  family  are,  Oxyuris, 
Rudolphi ;  Ptychocephalus,  Diesing ;  Pharyngodon,  Diesing ;  Mas- 
tigodes,  Zeder;  Heterakis,  Dujardin;  Subulura,  Molin;  Gosmo- 
cerca,  Diesing ;  Thelastonia,  Leidy ;  Strcptostomum,  Leidy ;  and 
Allodapa,  Diesing. 

The  principal  genus  of  the  Filaridce  has  been  the  resting  place 
of  many  species  of  entozoa  which  have  little  relationship  with  it 
beyond  a  similarity  of  outward  form.  Hence  the  definitions 
which  have  been  given  of  it  have  been  sufficiently  diversified. 
Cobbold  would  apply  the  family  title  to  all  those  nematoids 
which  have  the  "  body  filiform,  smooth,  or  finely  striated  trans- 
versely, furnished  with  a  simple  round  or  triangular  mouth, 
generally  surrounded  by  a  variable  number  of  papillae  ;  head  con- 
tinuous with  the  body,  anus  terminable  or  nearly  so,  tail  of  the 
male  obtuse,  bluntly  pointed  or  slightly  expanded,  penis  consist- 
ing of  a  long  spiculurn,  which  is  often  accompanied  by  a  short 
accessory  piece."  As  thus  defined,  it  would  include  the  following 
genera: — Monopdalonema,  Diesing;  Gongylonema,  Diesing;  Di- 
cheilonema,  Diesing;  ' Tricheilonema,  Diesing;  Tetracheilonema, 
Diesing;  Filaria,  Muller;  Dracunculus,  Kaempfer ;  Ichthyonema, 
Diesing ;  Dipetalonema,  Diesing ;  Solenonema,  Diesing ;  Filaroides, 
Van  Beneden ;  Trichosoma,  Dujardin ;  Capillaria,  Zeder ;  Trico- 
cephalus,  Dujardin;  Onchophora,  Diesing;  Thominx,  Dujardin; 
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Eucoleus,  Dujardin;  Calodium,  Dujardin;  Liniscus,  Dujardin; 
Sclerotrichum,  Rudolphi ;  Onchocerca,  Diesing ;  Trichina,  Owen  ; 
Eucamptus,  Dujardin  ;  Proleptus,  Dujardin ;  Simondsia,  Cobbold  ; 
Spirura,  Blanchard  and  Leidy;  Dispharagus,  Dujardin;  Tropi- 
docerca,  Diesing ;  Spiropterina,  Van  Beneden ;  Cheilospirura, 
Diesing ;  and  Physocephalus,  Diesing. 

Gheiracanthidm  is  the  name  given  to  the  nematoids  which  have 
the  head  distinctly  marked  off  from  the  body,  a  spiny  integu- 
ment, and  one  or  two  spicula.  The  genus  Heterocheilus  (Diesing) 
is  referred  to  this  family,  although  it  has  no  spiny  developments 
on  the  skin.  The  other  genera  belonging  to  the  family  are 
Gheir acanthus,  Diesing ;  Liorhynchus,  Rudolphi ;  Lecanocephalus, 
Diesing  ;  Ancyr acanthus,  Diesing  ;  Aspidocephalus,  Diesing ; 
Echinocephalus,  Molin ;  Hystrichis,  Diesing ;  Hystrignathus, 
Leidy;  Conocephalus,  Diesing;  A ncyracanthopsis,  Diesing ;  Ela- 
phocephalus,  Molin ;  Stenodes,  Dujardin  ;  Cosmocephalus,  Molin. 

Ascaridw.  The  species  which  Cobbold  considers  ought  to  be 
placed  in  this  family  are  those  which  have  a  trivalved  oral 
aperture,  and  the  males  of  which  have  a  double  spiculum.  The 
body  tapers  towards  either  extremity,  its  surface  being  marked 
with  transverse  striations,  and  two  or  four  longitudinal  lines, 
which  correspond  with  the  water  vascular  and  nervous  systems. 
The  sexes  are  sometimes  equal,  and  sometimes  inequal,  in  size ; 
in  cases  where  inequality  exists  it  is  the  male  which  is  the 
smaller.  For  example,  the  sexes  of  Ascaris  lumbricoides  are  both 
150  mm.  in  length;  in  A.  mystax  the  female  is  200  mm.  long, 
and  the  male  only  90  mm. ;  and  in  A.  quadrangularis  the  female 
measures  150  mm.  and  the  male  but  67  mm.  The  family  in- 
cludes the  genera  Ascaris,  Linnaeus ;  Heterakis,  Dujardin ; 
Heligmus,  Dujardin ;  Peritrachelius,  Diesing ;  Acanthocheilus, 
Molin;  Grossophorus,  Hemprich  and  Ehrenberg;  Atractis(J), 
Dujardin;  Ozolaimus,  Dujardin. 

The  Strongylidw  are  round,  filiform,  and  long  in  shape,  possess 
a  round,  oval,  or  triangular  mouth,  which  is  sometimes  provided 
with  an  armature  on  the  pharynx,  consisting  of  one  or  several 
pieces,  and  comprise  the  genera  Strongi/lus,  Muller ;  Uncinaria, 
Froelich ;  Eustronyylus,  Diesing ;  Sclerostoma,  Rudolphi ;  Doch- 
mius,  Dujardin ;  Prosthecosacter,  Diesing ;  Stenurus,  Dujardin ; 
Diaphanocephalus,  Diesing ;  Stephanurus,  Diesing ;  Deletrocepha- 
lus,  Diesing  ;  Dicentrocephalus,  Wedl. 

The  Gucullanidce  are  closely  allied  to  the  previous  family,  but 
differ  from  it  in  not  possessing  a  bursa,  and  in  having  a  dif- 
ferently shaped  mouth.  The  head  is  broad  and  obtusely  rounded 
in  front,  the  pharynx  is  bivalvular,  and  there  is  usually  a  preanal 
sucker.  The  genera  are  Cucullanus,  Muller;  Angiostoma,  Du- 
jardin; Dacnitis,  Dujardin  ;  Pleurorliynchus,  Naudyn;  Ophios- 
toma,  Rudolphi ;  Rictularia,  Frolich  ;  Hedruris,  Nitzsch ;  Sym- 
plecta,  Leidy ;  Stelmius,  Dujardin. 

The  Nematoid  order  affords  twelve  species  which  are  parasitic 
within  the  human  frame,  to  each  of  which  we  will  devote  a  few 
remarks  : — Ascaris  lumbricoides  is  now  generally  considered  to 
be  distinct  from  the  allied  worm  which  infests  the  horse  and  hog. 
The  former  is  known  as  A.  megalocephala,  and  the  latter  as 
A.  suilla.  In  A.  lumbricoides  the  mouth  consists  of  three  lobes 
or  papillae,  which  have  a  number  of  denticles  on  their  internal 
surfaces,  and  which  act  together  to  form  a  single  sucker.  It 
leads  to  a  large  and  muscular  oesophagus,  which  is  separated  by 
a  constriction  from  the  rest  of  the  digestive  canal.  This  canal 
terminates  in  a  cloacal  cavity,  which  communicates  with  the 
external  medium  by  means  of  a  transverse  slit  near  the  ex- 
tremity of  the  body.  The  skin  presents  a  series  of  longitudinal 
and  oblique  lines  which  have  frequently  been  regarded  as 
muscular  fibres  ;  but  Cobbold,  Bastian,  and  others  think  they 
have  nothing  to  do  with  the  muscular  system.  In  the  present 
species  this  system  consists  mainly  of  four  longitudinal  bands, 
of  which  two  are  dorsal,  and  two  are  ventral.  The  general 
cavity  of  the  body  contains  a  number  of  loose  parenchymatous 
cells,  which  are  generally  bathed  in  a  red-coloured  nutritive 
fluid.  Little  that  is  definite  and  trustworthy  has  been  ascer- 
tained respecting  the  nervous  system.  According  to  Schneider 
the  allied  species  A.  megalocephala  has  a  ring  near  the  oral 
aperture,  from  which  ring  six  nerves  pass  off  in  a  forward 
direction  ;  while  two  larger  nerves  take  a  backwai'd  course,  but 
they  are  soon  lost  in  the  tissues  of  the  body.  Ascaris  mystax  is 
a  worm  which  has  long  been  known  as  a  parasite  in  the  cat,  but 
it  is  only  recently  that  it  has  been  established  that  this  species 
is  the  same  as  the  human  parasite,  known  under  the  name  A. 
alata.  It  is  distinguishable  by  the  wing-like  appendage  on 
either  side  of  the  head.  The  male  rarely  exceeds  a  length  of  two 
inches  and  a  half,  while  the  female  is  generally  upwards  of  four 
inches.    The  male  has  a  tendency  to  assume  an  arcuate  form, 


the  tail  being  more  curved  than  the  body  ;  the  female  shows 
the  same  tendency,  but  in  a  less  marked  degree.  Trichocephalus 
dispar.  The  capillary  portion  alluded  to  in  E.  C.  vol.  ii.  col.  577, 
is  the  narrow  anterior  end  of  the  body.  The  species  appears  to 
be  very  frequent  in  France,  for,  according  to  Davaine,  at  least 
one  half  of  the  inhabitants  of  Paris  are  infested  with  it.  In 
England  it  seems  to  be  comparatively  rare.  Filaria  lentis. 
This  is  the  same  as  the  species  named  F.  oculi  humani  in  E.  C. 
vol.  ii.  col.  576.  Several  cases  of  its  presence  in  the  eye  have 
been  recorded  since  Nordmann's  observations  were  published, 
but  as  all  the  specimens  have  proved  to  be  immature,  it  is  not 
improbable  they  may  represent  several  distinct  species  ;  at  any 
rate  there  are  no  good  grounds  for  accepting  them  as  specifically 
identical.  F.  trachealis  is  the  larval  form  of  some  unknown 
species,  probably  of  Ascaris,  which  has  been  met  with  in  the 
trachea  of  a  patient.  Trichina  spiralis  is  one  of  the  few  nema- 
toids which  has  been  subjected  to  a  thorough  study.  It  has 
been  popularised  by  repeated  exhibitions  under  the  microscope 
at  our  evening  soirees,  and  by  numerous  pamphlets  and  memoirs, 
of  which  the  most  important  are,  Leuckart's  '  Untersuchungen 
fiber  Trichina  spiralis,'  1860  ;  Virchow's  '  Darstellung  der  Lehre 
von  der  Trichinen,'  1864 ;  Althaus's  '  Essay  on  Trichinosis/ 
1864  ;  Pagenstecher's  '  Die  Trichinen,'  1866.  In  addition  to 
these  there  are  a  host  of  papers  scattered  through  numerous 
scientific  and  medical  periodicals.  Cobbold  describes  it  as  "  an 
extremely  minute  nematode  helminth,  the  male  in  its  fully 
developed  and  sexually  mature  condition  measuring  only  the  j^th 
of  an  inch,  whilst  the  perfectly  developed  female  reaches  a 
length  of  about  £th  of  an  inch  ;  body  rounded  and  filiform  ; 
usually  slightly  bent  upon  itself,  rather  thicker  behind  than  in 
front,  especially  in  the  males  ;  head  narrow,  finely  pointed, 
unarmed,  with  a  simple  central,  minute  oral  aperture  ;  posterior 
extremity  of  the  male  with  a  bilobed  caudal  appendage  ;  the 
cloacal  or  anal  aperture  being  situated  between  these  divergent 
appendages  ;  penis  consisting  of  a  single  spicule,  cleft  above,  so 
as  to  assume  a  V-shaped  outline  ;  female  stouter  than  the  male, 
bluntly  rounded  posteriorly,  with  the  genital  outlet  placed  far 
forward  at  about  the  end  of  the  first  fifth  of  the  long  diameter 
of  the  body  ;  eggs  measuring  jAgth  of  an  inch  ;  mode  of  repro- 
duction various."  This  description  refers  to  the  mature  entozoon, 
while  that  given  in  E.  C.  vol.  ii.  col.  578,  applies  to  the  imma- 
ture state  only.  The  adult  Trichina  dwells  in  the  muscles  of 
the  same  animals  as  carry  the  larva?,  and  amongst  such  bearers 
there  may  be  mentioned  in  addition  to  man,  the  dog,  the  cat, 
the  rabbit,  the  rat,  the  mouse,  the  guinea  pig,  the  horse,  ox, 
sheep,  and  other  ruminants.  The  embryos,  after  leaving  their 
parents,  which  generally  take  up  their  quarters  in  the  intestines, 
make  their  way  into  the  muscles  of  their  host,  and  seldom  stop 
in  any  non-muscular  tissue.  Leuckart's  view  respecting  the 
Trichina  spiralis  is  that  it  is  the  juvenile  form  of  a  little  round 
worm  for  which  the  name  Trichina  should  be  retained,  and  that 
this  mature  form  inhabits  the  intestinal  canal  of  man  and  other 
mammalia.  The  Trichina:  attain  maturity  within  two  days  of 
their  introduction  into  the  intestines.  The  eggs  are  developed, 
while  yet  within  the  parent,  into  Filaria-like  embryos,  which  are 
born  on  the  sixth  day.  When  liberated  they  penetrate  through 
the  intestine  and  the  abdominal  cavity  into  some  muscles.  They 
generally  follow  the  course  of  the  inter-muscular  connective 
tissue,  and  the  majority  stop  in  the  muscles  which  are  nearest 
the  abdomen  and  thorax.  In  fourteen  days  after  having  settled 
down  in  a  muscle  the  larva  has  acquired  the  size  and  stage  of 
development  presented  by  the  Trichina  spiralis  in  its  best  known 
state.  The  worm  acts  upon  the  muscular  tissue,  and  causes  its 
fibrillce  to  granulate,  its  corpuscles  to  change  into  oval  nucleated 
cells,  and  "subsequently  its  sarcolemma  to  thicken  and  shrivel. 
The  space  occupied  by  the  j>arasite  acquires  a  spindle-shaped 
outline,  and  within  it  the  entozoon  encysts  itself  within  a 
globular  calcified  cyst.  Serious  consequences  sometimes  result 
from  the  simultaneous  migration  ot  a  large  brood  of  Trichina; ; 
thus  peritonitis  is  brought  about  by  the  perforation  of  the  intes  - 
tinal  walls  with  thousands  of  holes,  paralysis  results  from  the 
destruction  of  the  muscular  fibres,  and  general  debility  is  some- 
times produced  by  the  myriads  of  minute  worms  draining  off 
the  nutritive  fluids  of  the  individual  for  their  own  support. 
Indeed  these  tiny  creatures  induce  a  special  form  of  disease, 
which  has  been  designated  Trichiniasis.  Although  the  life 
history  of  this  species  has  not  been  followed  out,  there  can 
be  little  doubt  that  the  pig  plays  an  important  part  in  keeping 
up  the  stock,  and  in  imparting  Trichina  to  human  beings. 
Hence  it  will  be  seen  how  important  it  is  for  the  public  health 
that  pigs,  and  indeed  most  domestic  animals,  should  be  sub- 
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jected  to  strict  sanitary  regulations.  The  case  will  perhaps  be 
rendered  clearer  if  we  mention  that  one  individual  may  harbour 
thirty  millions  of  Trichinae,  and  if  we  quote  the  following 
remarks  from  Dr.  Gamgee,  which  indicate  how  people  may 
become  attacked  by  trichiniasis,  as  well  as  how  they  may 
guard  against  it.  "  It  is  interesting  to  observe  that  parasitic 
maladies  in  the  pig  specially  abound  in  that  section  of  the 
United  Kingdom  where  swine  live  most  amongst  human  beings. 
The  Yorkshire  and  Berkshire  pigs,  in  their  native  counties, 
inclosed  in  the  farmyards  of  their  breeders,  are  free  from  worms 
which  are  likely  to  live  in  the  body  of  man.  The  Irish  pig 
is  the  one  most  commonly  injured  by  Entozoa,  and  the  reason 
for  this  is  evident  when  we  know  how  much  the  cottager 
relies  on  rearing  a  porker,  which  is  permitted  the  free  range 
of  house  and  road,  where  every  description  of  fdth  is  devoured, 
charged  with  the  ova  of  parasites  expelled  by  man,  or  some 

of  the  lower  animals  The  conditions  under  which 

we  live  in  the  British  isles  are  certainly  much  less  favourable  to 
the  propagation  of  worms  ;  but  we  disregard,  in  our  ignorance, 
the  most  common  precautions  to  protect  ourselves  from  loathsome 
diseases,  and  not  only  permit  dogs  to  eat  any  kind  of  oii'al  in  and 
around  slaughter-houses,  but  sanction  the  existence  of  piggeries, 
where  all  kinds  of  garbage  charged  with  worms  or  their  eggs 
are  daily  devoured  by  swine.  The  majority  of  germs  calculated 
to  engender  parasites  are  to  be  found  in  abundance  in  the  con- 
tents of  the  alimentary  canal  of  human  beings  and  domestic 
quadrupeds.  If  pigs  are  permitted  to  eat  these,  as  in  Ireland,  or 
in  many  British  piggeries,  we  must  expect  hams,  bacon,  and 
pork  sausages  to  be  charged  with  the  embryonic  forms  of  human 
Entozoa.  Whereas  in  Iceland  the  dog  is  the  victim  of  human 
negligence,  and,  en  revanche,  the  cause  of  human  disease,  in 
the  British  isles  the  pig  holds  this  unenviable  position.  The 
more,  however,  we  learn  of  parasitic  diseases  in  man,  the  better 
we  can  understand  how  even  the  underdone  roast  beef  of  Old 
England  may  prove  to  us  poison  as  well  as  food,  and  how  the 
dog  or  the  cat  we  pet  may  indirectly  shorten  our  days.  We  have 
good  reason  to  believe,  with  Moses,  that  the  pig  is  an  unclean 
beast ;  but  without  discarding  him  from  the  scanty  list  of 
animals  to  be  eaten,  it  is  evident  that  we  can  purify  the  race  of 
swine,  and  thus  prevent  human  as  well  as  porcine  maladies." 
Strongylus  bronchialis  is  the  name  given  to  the  species  described 
in  the  E.  C.  vol.  ii.  col.  576,  as  Filaria  bronchialis,  as  it  has  been 
shown  that  the  species  so  named  is  identical  with  Strongijlus  longe- 
vaginatus,  and  hence  really  belongs  to  the  genus  Strongylus. 
Eustrongylus  gigas  is  the  name  by  which  the  Strongylus  gigas  of 
the  E.  C.  vol.  ii.  col.  577,  is  now  known.  Sclerostoma  duodenale 
is  a  common  parasite  in  Italy  and  Egypt.  Oxyuris  vermicularis, 
noticed  in  E.  C.  vol.  ii.  col.  578,  as  Ascaris  vermicularis,  is  espe- 
cially abundant  in  children,  but  it  also  occurs  in  persons  of  all 
ages.  The  Guinea  worm,  which  is  referred  to  in  E.  C.  vol.  ii. 
col,  576.  as  Filaria  medinensis,  is  now  denominated  Dracunculus 
medinensis,  but  as  yet  only  the  female  has  been  discovered,  and 
she  developes  the  young  viviparously.  From  this  circumstance 
we  can  understand  in  part  why  so  much  caution  is  required  not 
to  rupture  the  worm  while  extracting  it.  It  ought  also  to  induce 
practitioners  to  burn  the  worm,  and  not  simply  to  throw  it 
away,  since  the  embryos  are  capable  of  retaining  their  vitality 
under  very  adverse  circumstances,  such  as  desiccation.  It  is 
during  the  rainy  season  that  the  Guinea  worm  is  liable  to  be 
taken  into  the  system,  since  the  embryos  swarm  in  all  the  places 
where  water  stagnates,  such  as  ponds,  wells,  reservoirs,  damp 
mould,  and  mud.  The  females  appear  to  penetrate  through  the 
ducts  of  the  skin,  since  it  has  been  observed  that  it  usually 
occurs  in  the  legs  and  feet,  which  parts  are  frequently  left  bare 
by  sailors  in  warm  latitudes,  and  in  the  shoulders  of  the  Indian 
water-carriers,  who  usually  carry  the  water-skins  on  their  backs. 
M.  Guyon  and  the  inhabitants  of  the  countries  where  this  parasite 
is  most  abundant  believe  that  the  worm  is  introduced  by  the 
alimentary  canal.  This,  no  doubt,  may  be  the  case  in  some 
instances,  but  not  in  all,  nor  probably  most  of  them.  Dracun- 
culus Loa  is  a  species  found  in  the  conjunctiva  of  negroes  dwell- 
ing in  the  Congo  and  Gaboon  districts,  but  it  is  also  frequently 
met  with  in  the  West  Indies  and  Brazil,  where  it  may  have 
been  introduced  from  Africa  by  imported  slaves. 

There  are  a  few  species  of  internal  parasites  which  do  not 
belong  to  this  class,  but  of  these  we  need  say  nothing.  Nor  is 
there  any  occasion  to  allude  to  the  spurious  Entozoa.  We  may, 
however,  notice  that  the  Spiroptera  homi7iis  [E.  C.  vol.  ii.  col. 
577]  is  not  a  human  parasite.  The  species  so  named  is  the 
Filaria  piscium,  which  naturally  occurs  in  the  haddock.  The 
ova-like  bodies  which  were  passed  by  the  poor  woman  of  St. 


Sepulchre's  Workhouse  have  been  ascertained  to  be  the  eggs  ot 
some  fish,  probably  of  the  haddock,  and  with  these  were  asso- 
ciated fragments  of  the  ovisac.  There  can  be  little  doubt  that 
these  objects  had  been  artificially  introduced  into  the  urinary 
canal  for  purposes  of  deception. 

Sphcerularia  bombi  is  a  remarkable  entozoon  which  infests 
various  species  of  Bombus,  especially  B.  terrestris.  In  the 
youngest  stage  observed  by  Sir  J.  Lubbock,  who  has  done  more 
than  any  other  individual  to  advance  our  knowledge  respecting 
this  species,  the  male  was  about  ^th  of  an  inch  in  length,  and 
the  female  somewhat  shorter,  or  about  5yh  of  an  inch.  The 
full-grown  male  is  very  little  larger,  but  the  mature  female  is 
nearly  an  inch  long,  so  that  the  inequality  of  the  sexes  ia  pro 
bably  greater  in  this  than  in  any  other  species  of  entozoon. 
Schneider's  mode  of  grouping  the  genera  of  this  order  differs 
essentially  from  Cobbold's,  and  his  '  Monographic  der  Nema- 
toden'  is  the  most  important  recent  monograph  upon  the  subject 
to  which  it  relates.    It  may  be  useful  to  give  his  scheme  : — 

I.  PoLYiiiARii.  Muscles  of  the  body,  consisting  of  numerous 
cells,  arranged  closely  and  one  behind  the  other. 

1.  Ascaris,  Rudolphi.  Two  symmetrical  spicula ;  20  and 
more  preanal  papilla?. 

2.  Eustrongylus,  Diesing.    A  spiculum  (?) ;  bursa  cup-shaped. 

3.  Enoplus,  Dujardin.  Two  symmetrical  spicula  ;  bodies  of 
both  male  and  female  with  many  papilla?  ;  the  papillae  of  the 
tail  of  the  male  passing  into  the  body  papilla?. 

4.  Physaloptera,  Rud.  Two  unsymmetrical  spicula  ;  bursa 
closed,  heart-shaped,  surrounding  the  apex  of  the  tail ;  a  single 
papilla  for  the  anus  ;  10  papilla?,  all  constant. 

5.  Heterakis,  Duj.  Two  unsymmetrical  spicula ;  male  with 
a  sucking  disk  at  the  anus  ;  3  large  preanal  papilla?. 

6.  Filaria,  Muller.  Two  symmetrical  spicula ;  4  preanal 
papillae. 

7.  Ancyracanthus,  Diesing.  Two  unsymmetrical  spicvda  ;  15, 
16  or  20  preanal  papilla?,  singly  or  in  pairs,  arranged  in  rows. 

8.  Hcdruris,  Nitzsch.  Two  unsymmetrical  spicula  ;  2  preanal 
papilla?. 

9.  Ceratospira,  Schneider.  Two  unsymmetrical  spicula  ; 
11  (?)  preanal  papilla?. 

10.  Cucullanus,  Mull.  Two  symmetrical  spicula  ;  7  preanal 
pa]iilla?. 

11.  Meromyarii.  Muscles  of  the  body,  consisting  of  eight 
rows  of  cells,  placed  one  behind  the  other. 

11.  Nematoxys,  Schn.  Two  symmetrical  spicula;  male  and 
female  with  many  papillae  over  the  whole  body  ;  the  tail  papillce 
of  the  male  passing  into  the  body  papillae  ;  vagina  with  sphincter 
muscle. 

12.  Oxysoma,  Schn.  Two  symmetrical  spicula,  3  large  con- 
stant preanal  papilla?  ;  vagina  with  sphincter. 

13.  Oxyuris,  Rud.  One  spiculum ;  bursa  present  or  absent ; 
vagina  with  sphincter. 

14.  Labiduris,  Schn.  Two  symmetrical  spicula  ;  tail  papillae 
of  the  male  lengthened  out  into  a  kind  of  forceps. 

15.  Dermatoxys,  Schn.    No  spiculum  ;  bursa  broad. 

16.  Atractis,  Duj.  Two  unsymmetrical  spicula ;  3  preanal 
papillae. 

17.  Spiroxis,  Sch.    (No  characters  are  given.) 

18.  Strongylus,  Rud.  Two  symmetrical  spicula  ;  bursa  closed 
all  round,  forming  a  funnel  ;  all  the  papilla?  with  costa?  ;  the 
six  anterior  papillae  constant,  the  first  single,  the  second  and 
third  forming  a  knot,  the  remainder  single  ;  vagina  with  long 
muscles. 

19.  Pelodera,  Schn.  Two  symmetrical  spicula ;  bursa  always 
present,  surrounding  the  extremity  of  the  tail  ;  4  or  5  preanal 
papilla?. 

20.  Leptodera,  Duj.  Two  symmetrical  spicula  ;  bursa  wanting 
or  not  surrounding  the  extremity  of  the  tail  ;  3  preanal  papilla?. 

III.  Either  no  muscles,  or  when  present,  running  in  a  longi- 
tudinal direction. 

21.  Anguilhila,  Ehr.  Lateral  bundles ;  a  main  median  line; 
two  symmetrical  spicula;  bursa  broadened  anteriorly,  with  a 
rounded  edge,  posteriorly  obtuse. 

22.  Trichina,  Owen.  Lateral  bundles ;  median  line ;  no 
spiculum  ;  bursa  with  a  double  knot. 

23.  Trichosoma,  Rud.  Lateral  bundles  and  main  median 
line  (secondary  ? ) ;  a  spiculum  ;  sheath  of  the  spiculum  closed 
with  a  lid  ;  bursa. 

24.  Trichocephalus,  Goze.  No  lateral  bundles ;  main  median 
line  ;  a  spiculum  ;  sheath  of  the  spiculum  closed  with  a  lid ; 
no  bursa. 

25.  Pseudalius,  Duj.    Lateral  bundles ;  all  have  main,  and 
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tome  also  have  secondary  median  lines ;  two  symmetrical 
spicula  ;  bursa  twice  forked,  spoon-shaped,  or  wanting  ;  several 
papillae. 

26.  Ichthyonema,  Diesing.  Lateral  bundles;  main  median 
line  ;  no  anus ;  two  unsymnietrical  spicula ;  tail  end  of  male 
truncate. 

27.  Mermis,  Duj.  Lateral  bundles ;  main  median  line  ; 
secondary  back  lines ;  no  bursa ;  two  symmetrical  spicula ; 
bursa  widened  ;  3  or  4  rows  of  papilke  before  and  behind  the 
anus. 

28.  Gordius,  Muller.  No  lateral  bundles  ;  no  ventral  line  ; 
no  anus  ;  no  mouth  (?) ;  no  spicula  ;  bursa  twice  forked. 

29.  Sphmrularia,  Dufour.  No  characters  are  given.  Schneider 
says  it  resembles  no  other  Nematoid,  and  is  evidently  doubtful 
as  to  its  really  belonging  to  the  order. 

Before  closing  this  article,  we  ought  not  to  omit  to  mention 
that  Diesing  has  contributed  a  series  of  memoirs  to  the 
'  Sitzungsberichte  der  Akademie  Wissenschaften  der  Wien,' 
which  bear  principally  upon  the  classification  of  the  Entozoa. 
His  arrangement  is  based  upon  purely  artificial  principles.  The 
papers  embody  the  results  of  an  immense  amount  of  research. 

(T.  S.  Cobbold,  Entozoa,  1864  ;  R.  Leuckart,  Die  Menschlichen 
Parasiten,  vol.  i.  1864  ;  vol.  ii.  1867.) 

EOCENE  [E.  C.  vol.  ii.  col.  578  ;  and  Tertiary  System, 
E.  C.  vol.  iv.  col.  1044].  The  name  given  to  a  period  of  past 
time,  and  to  a  series  of  stratified  deposits  which  were  accumulated 
during  that  period.  The  strata  to  which  we  allude  occur  in 
patches  and  streaks  in  the  neighbourhood  of  London,  in  Hamp- 
shire, around  Paris,  in  Belgium,  Switzerland,  Prussia,  Austria, 
Italy,  Turkey,  India,  the  Philippine  Islands,  North  America, 
and  other  localities.  The  beds  are  varied  in  composition,  of 
considerable  aggregate  thickness,  and  in  many  places  contain  a 
profusion  of  organic  relics,  belonging  to  marine,  lacustrine,  and 
terrestrial  species.  They  are  the  oldest  deposits  known  belong- 
ing to  the  tertiary  formation,  and  yet  the  creatures  whose  remains 
they  inclose  were  almost  entirely  different,  specifically,  from 
those  which  flourished  during  the  deposition  of  the  latest 
formed  secondary  rocks  hitherto  detected.  The  eocene  beds 
generally  rest  unevenly  upon  the  strata  beneath  them,  a  phe- 
nomenon which  geologists  designate  unconformability,  and 
which  they  look  upon  as  a  manifestation  that  a  period  of  time 
elapsed  between  the  formation  of  the  older  and  newer  beds. 
What  number  of  years  this  gap,  or  break  in  the  continuity  of 
sedimentary  deposit,  represents,  there  is  no  practical  way  of 
deciding,  but  one  feels  that  it  must  be  considerable  from  the 
great  alteration  which  has  taken  place  in  the  character  of  the 
fauna.  When  the  stratigraphical  distribution  of  the  fossils  of  a 
series  of  beds,  which  do  not  present  a  high  degree  of  unconfor- 
mity amongst  themselves,  is  studied,  it  is  observable  that  the 
species  seem  to  vanish  and  appear  either  singly  or  in  small 
groups,  especially  when  regard  is  had  to  strata  representing 
nearly  the  same  conditions.  Concomitantly  with  this  gradual 
change  in  the  fauna  is  a  blending  of  the  beds  of  one  character 
with  those  of  another  ;  so  that  the  appearance  of  the  clays  is  pre- 
ceded by  sands,  limestones,  &c,  with  more  or  less  of  argillaceous 
matter  in  them.  But  when  we  pass  from  the  highest  chalk  to 
the  lowest  eocene  beds  all  the  old  species  have  disappeared,  and 
the  newer  beds  rest  irregularly  upon  older  deposits.  The  sea 
areas  of  the  secondary  period  were  evidently  very  different  in  posi- 
tion, and  form,  and  size  from  those  of  the  oldest  tertiary,  for  the 
eocene  beds  rest  sometimes  upon  chalk,  sometimes  on  the  oolites, 
and  sometimes  on  palaeozoic  strata.  This  contrariety  of  distri- 
bution and  specific  forms  is  not  the  result  of  some  cataclysmic 
action,  but  is  indicative  of  a  thick  series  of  beds  which  are  not 
represented  in  the  areas  hitherto  examined  between  the  chalk 
and  the  eocene  beds.  These  gaps  generally  mark  the  spots 
where  the  surface  was  subjected  to  subaerial  conditions,  and  if 
such  surfaces  were  not  land  they  were  subjected  to  the  action  of 
waves,  and  waves  can  only  denude  between  wind  and  water. 
Hence,  it  may  be  said,  that  these  gaps  represent  time  ;  for  if  the 
intermediate  beds  were  ever  deposited  they  have  been  swept 
away  again,  an  operation  which  involves  time  ;  and  if  they  have 
not  been  deposited  where  we  see  the  gaps  then  the  boundaries 
of  the  old  seas  must  have  altered  very  considerably,  which  ope- 
ration also  implies  time.  Gaps  of  a  similar  character  but  of  far 
less  proportion  occur  between  the  subsidiary  groups  of  the 
eocene  series,  but  generally  they  can  be  correlated  with  inter- 
mediate deposits  on  another  area.  The  fluctuation  of  the  land 
and  sea  during  the  eocene  period  is  well  shown  by  those  gaps 
as  well  as  by  a  consideration  of  the  oldest  eocene  beds  of  each 
district. 
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The  eocene  beds  are  generally  arranged  in  three  groups, 
termed  respectively,  the  lower,  middle,  and  upper  eocene.  The 
lower  eocene  beds  are  fully  developed  in  the  London  basin, 
while  those  which  form  the  upper  eocene  of  Lyell  are  best  dis- 
played in  Hampshire  and  the  Isle  of  Wight. 

In  the  London  basin  the  lower  eocene  strata  rest  upon  chalk, 
the  surface  of  which  is  almost  everywhere  covered  with  a  thin 
band  of  argillaceous  greensand  in  which  are  a  number  of  flints 
of  a  dark  or  green  colour,  and  both  unworn  and  uncorroded.  It 
is  very  persistent,  and  indeed  is  the  only  bed  which  is  conter- 
minous with  the  basin.  This  bed  does  not  seem  to  be  a  strati- 
fied deposit,  but  rather  the  result  of  the  action  of  waters  which 
have  percolated  through  the  superincumbent  detritus  to  the 
chalk  beneath,  of  which  they  have  carried  away  the  soluble 
parts  and  left  the  insoluble  in  place.  A  layer  of  analogous  cha- 
racter, that  is,  one  which  consists  of  what  may  be  the  insoluble 
residue  of  chalk,  is  found  wherever  the  chalk  is  covered  by  per- 
meable deposits.  It  is  a  question  what  the  age  of  this  bed  may 
be.  Some  think  that  it  may  represent  the  result  of  subaerial 
denuding  agencies  prior  to  the  laying  down  of  the  superjacent 
tertiaries;  but  this  view  is  not  generally  acquiesced  in.  Another, 
and  the  more  probable,  view  is  that  the  bed  has  been  of  gradual 
formation  during  and  after  the  deposition  of  the  overlying  strata. 
Excluding  this  bed  the  oldest  tertiaries  in  the  London  basin  are 
the  Thanet  beds,  whose  composition  is  generally  sandy,  but  not 
always,  as  the  term  Thanet  sands  usually  applied  to  them  in- 
duces one  to  suppose.  At  Pegwell  bay  the  green-coated  flints 
are  succeeded  by  some  bands  of  clay  and  loam,  which  thin  out 
and  are  lost  towards  the  west.  It  passes  upwards  into  a  sandy 
marl,  which  forms  a  conspicuous  feature  to  the  east  of  Canter- 
bury, since  it  attains  a  thickness  of  forty  or  fifty  or  more  feet. 
It  is  usually  hard,  of  a  slate-grey  colour  when  fresh,  but 
brownish-yellow  when  weathered,  and,  in  places,  abounds  in 
fossils.  It  becomes  more  sandy  towards  the  summit,  and  thins 
out  rapidly  towards  the  west,  no  trace  of  it  being  discoverable 
beyond  Rochester.  The  next  and  uppermost  bed,  into  which  the 
last-mentioned  passes,  is  a  fine  slightly  greenish  or  light  grey 
sand  which  is  interstratified  in  places  with  bands  of  a  calcareous 
sandstone.  It  contains  a  few  fossils  and,  like  the  lower  beds, 
thins  out  towards  the  west,  and  disappears  short  of  Rochester. 
It  will  then  be  seen  that  the  marls,  sands,  and  loam,  which  form 
the  Thanet  beds  east  of  Canterbury  to  a  thickness  of  more  than 
ninety  feet,  and  which  thin  out  towards  the  west,  do  not  extend 
beyond  Rochester ;  and  yet  Thanet  beds  are  known  much  fur- 
ther west.  This  is  explained  by  an  intermediate  bed  which  first 
commences  near  Canterbury  between  the  sands  and  loam  below 
and  the  sandy  marl  above.  It  is  a  fine  buff  sand,  which  first 
thickens  in  advancing  westwards,  ultimately  replaces  all  the 
other  beds,  and  then  fades  away  again.  Thus,  near  Canter- 
bury it  is  but  a  few  feet  thick,  near  Sittingbourne  it  is  thirty 
feet,  while  the  other  beds  are  about  fifty  feet  thick  ;  at  Upnor  it 
is  sixty  feet,  and  the  other  Thanet  beds  are  entirely  absent ;  at 
Woolwich  it  is  about  fifty  feet ;  at  Lewisham  it  is  less  than 
forty  ;  beneath  London  it  is  about  five  and  twenty  feet ;  and  it 
is  entirely  absent  west  of  the  metropolis. 

The  next  series  of  strata  are  the  Woolwich  and  Reading  beds. 
These,  like  the  preceding  set,  are  heterogeneous  in  composition 
both  vertically  and  horizontally.  The  lowest  stratum  (1)  is  not 
developed  in  the  extreme  east  of  Kent ;  but  near  Canterbury  its 
proximity  is  indicated  by  the  lower  portion  of  the  sands  which 
there  rest  upon  the  Thanet  beds  being  green,  somewhat  clayey, 
and  slightly  pebbly.  Farther  west  the  pebbly  greensand  be- 
comes well  defined  as  a  distinct  stratum,  having  a  thickness  of 
about  a  foot  in  the  Rochester  and  Sittingbourne  districts  ;  still 
more  to  the  west  it  thickens,  and  between  Gravesend  and  Lon- 
don its  vertical  dimensions  vary  from  three  to  upwards  of  fifteen 
feet.  The  thickness  does  not  increase  uniformly,  changes  occur- 
ring rapidly  within  short  distances  ;  but  in  the  main  the  bed  is 
more  massive  in  the  west  than  in  the  east.  West  of  London  it 
passes  into  a  dark  clayey  greensand  and  into  grey  laminated  clays 
with  a  few  green  grains.  The  next  stratum  (2)  in  ascending 
order  appears  in  the  easternmost  portion  of  Kent  as  a  fine  sand 
which  rests  upon  the  Thanet  sands,  which  it  closely  resembles 
in  appearance.  In  advancing  westwards  it  acquires  a  grey,  or 
yellowish,  or  greenish  tint,  the  grains  become  coarser,  and  the 
materials  are  much  false  bedded ;  which  characters  mark  it  off  dis- 
tinctly from  the  underlying  Thanet  sands.  In  more  western  areas, 
as  beyond  Canterbury,  it  is  still  more  decisively  separable  from 
the  Thanet  sands  by  the  interposition  of  the  pebbly  greensand 
already  noticed,  and  by  lithological  mutations.  These  changes 
have  not  been  rigorously  settled ;    but  are  inferred  from 
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stratigraphical  considerations.  Thus,  at  Woolwich,  the  pebbly 
greensand  supports  sand  ;  at  Le wish  am  it  supports  a  greenish 
pebbly  loam ;  under  or  close  to  London  a  mottled  clay  occupies 
this  position  ;  and  west  of  London  tins  clay,  which  is  more  or 
less  sandy  in  places  immediately  underlies  the  similar  plastic  clays, 
which  will  be  again  mentioned  presently.  Between  Woolwich 
and  London  these  variously  constituted  beds  are  overlain  by  the 
estuarine  shelly  deposits  (4)  which  form  a  well-marked  horizon 
across  the  country.  In  one  or  two  places  a  thin  bed  (3)  inter- 
venes, which  will  next  be  adverted  to.  It  consists,  in  the  east, 
of  a  pale  purple  grey  sand  concreted  in  places  into  hard  nodules, 
and  is  seldom  more  than  three  inches  thick.  Near  Canterbury 
and  at  Shottenden  Hill  it  is  the  uppermost  of  the  Woolwich  and 
Reading  series.  It  is  not  seen  near  Sittingbourne,  but  at  Upnor 
it  appears  to  be  represented  by  the  sand,  which  is  whitish 
above  and  purplish  below,  which  conies  in  between  the  sands 
(2)  and  the  shell  beds  (4).  It  does  not  occur  at  Plumstead 
Common  where  the  lowermost  only  of  the  Woolwich  beds  is 
present,  the  remainder  having  apparently  been  denuded  away. 
At  Woolwich  is  a  layer  of  hard  concretionary  limestone,  which 
occupies  the  position  of,  and  probably  represents,  this  stratum  ; 
a  remark  which  also  applies  to  the  clay  with  calcareous  concre- 
tions at  Lewisham.  No  trace  of  it  has  been  recorded  to  the  west 
of  Lewisham.  The  shelly  bed  (4)  commences  in  the  east  near 
Sittingbourne,  and  can  be  followed  almost  continuously,  there 
being  a  break  around  Plumstead,  as  far  as  London,  but  beyond 
this  it  has  not  been  discovered.  It  is  composed  of  dark  laminated 
clays,  interstratified  in  places  with  sands,  and  is  best  developed 
near  Chiselhurst,  where  its  thickness  is  upwards  of  twenty  feet. 
The  uppermost  bed  (5)  is  not  seen  near  or  east  of  Canterbury. 
Near  Sittingbourne  it  is  a  light-coloured  sand,  and  is  traceable 
for  many  miles  to  the  west.  It  has  been  subjected  to  much 
denudation,  and  this  may  be  the  cause  of  its  absence  in  east 
Kent.  It  is  to  be  seen  at  Upnor,  and  near  Gravesend,  but  is 
absent  on  Plumstead  Common,  owing  no  doubt  to  denuda- 
tion, for  it  again  appears  near  Woolwich  with  a  highly  eroded 
surface.  At  Lewisham  the  highest  stratum  of  this  series  con- 
sists of  alternations  of  clay  and  sand,  but  it  is  doubtful  if  it  is 
the  continuation  of  the  Woolwich  sands.  Under  London  the 
place  of  this  stratum  (5)  is  occupied  by  plastic  clays  and  sand, 
which  are  brought  down  (west  of  London)  upon  the  plastic  clays 
below  the  shell  bed,  by  the  disappearance  of  the  intermediate 
deposits. 

Between  the  Woolwich  beds  and  the  London  clay  is  a  series  of 
strata  which  Mr.  Whitaker  has  proposed  should  be  grouped 
together  as  the  Oldhaven  beds.  It  consists  of  three  beds.  The 
lowermost  (1)  is  to  be  seen  at  Upnor,  where  it  occurs  as  a  pale 
greenish-yellow  shelly  sand,  distributed  in  fiatches  owing  to 
portions  having  been  swept  away.  Next  comes  a  sandy  pebble 
bed  (2),  with  fossils,  which,  however,  is  so  inconstant  in  the 
nature  of  its  material  and  the  character  of  its  fossils  that  it  is  not 
certain  that  all  the  pebbly  beds  in  Kent  which  occupy  this  posi- 
tion are  really  referable  to  one  continuous  deposit.  Near  Can- 
terbury it  is  thin,  and  in  one  pdace  becomes  a  mass  of  sandy 
brown  iron  ore,  5  feet  thick;  at  Shottenden  Hill  it  is  nearly  15  feet 
thick  ;  near  Sittingbourne  and  at  Upnor  it  is  again  thin  ;  along 
a  district  running  from  Erith  on  the  north  to  Chiselhurst  and 
Bromley  on  the  south  it  is  upwards  of  20  feet  thick ;  it  then 
thins  away  rapidly  towards  the  west,  and  near  Lewisham  is 
represented  by  a  layer  less  than  a  foot  thick,  which  is  not  now 
accessible  to  view.  As  an  example  of  the  change  in  the  fossils  it 
may  be  noticed  that  estuarine  species,  such  as  Oyrena  cuneiformis, 
C.  cordata,  Melania  inquinata,  occur  at  a  pit  near  Bough ton- 
under-Blean  ;  while  a  second,  less  than  a  mile  distant,  has  a 
mixture  of  fresh-water  shells  with  marine  forms  belonging  to 
the  genera  Cardium,  Pectunculus,  Aporrhais,  Calyptnea,  and 
Fusus.  The  most  remarkable  feature  about  this  bed  is  that  the 
flints  are  black,  and  thoroughly  well  rolled.  Scarcely  any  of  the 
flints  have  angulated  margins,  such  as  occur  in  most  pebble 
beds,  as  well  as  in  almost  every  beach  where  pebbles  are  being 
rounded,  and  where  the  material  presents  every  stage  from  the 
raw  article  to  the  finished  production.  Hence  it  would  seem 
probable  that  the  pebbles  of  the  Oldhaven  series  were  not 
rounded  where  we  now  find  them,  but  that  they  were  formed 
somewhere  else,  and  were  then  transported  under  conditions 
which  insured  sufficient  attrition  to  finish  the  rounding  off  of  the 
stones,  and  prevented  the  influx  of  fresh  unrolled  flints.  From 
these  circumstances  it  might  be  suspected  that  these  pebbles  are 
re-derived  from  older  tertiary  beds — a  surmise  which  is  worth 
further  investigation.  Whitaker,  however,  remarks  that  they 
must  have  been  derived  directly  from  the  chalk,  since  none  of 


the  older  tertiaries  would  afford  such  an  abundance  of  flints. 
This  is  true,  but  still  it  is  just  possible  that  they  may  have  been 
derived  from  strata  intermediate  in  age  between  the  Thanet  beds 
and  the  chalk. 

Above  the  Woolwich  beds  follows  the  London  clay,  which  is 
a  tough  brown  and  bluish  grey  clay,  with  septaria.  We  cannot 
here  dilate  upon  its  rich  fauna,  which  is  abundant  in  species  and 
remarkable  in  its  character,  affording  evidence  as  it  does  of  land 
mammalia  inhabiting  the  same  district  as  large  crocodilian  rep- 
tiles, of  palms  and  plants  belonging  to  tribes  which  now  flourish 
in  warm  regions,  of  marine  mollusca  appertaining  to  genera 
which,  at  the  present  day,  thrive  best  in  sub-tropical  seas,  and  of 
genera  of  fishes  now  no  longer  to  be  found  on  British  shores,  but 
represented  in  more  southern  climes. 

In  the  Isle  of  Wight  the  lowest  eocene  beds  are  poorly  de- 
veloped. The  lowest  bed,  exposed  in  Alum  Bay,  is  a  brown 
sand  resting  on  the  eroded  surface  of  the  chalk.  Above  it  follows 
a-  series  of  variegated  clays,  and  the  whole  series  is  usually 
regarded  as  equivalent  to  the  Woolwich  and  Reading  beds,  but 
as  it  has  yielded  no  fossils,  it  is  difficult  to  decide  that  the 
Thanet  and  Oldhaven  beds  are  entirely  unrepresented.  The 
thickness  of  the  series  varies  from  84  feet  in  Alum  Bay  to 
1C3  feet  in  Whitecliff  Bay.  The  London  clay  consists  of  a  suc- 
cession of  dark  blue  clays  and  sands,  with  frequent  layers  of 
nodules  of  argillaceous  ironstone. 

The  Bagshot  and  Bracklesham  beds  represent  the  middle 
eocene  period  in  England.  In  the  Isle  of  Wight  the  lower 
Bagshot  beds  acquire  a  considerable  thickness,  being  rather  more 
than  CGI  feet  thick  in  Alum  Bay.  They  consist  of  variegated 
sands  and  clays,  amongst  which  are  distributed  several  layers  of 
ferruginous  sandstone.  The  clays  and  sands  differ  from  those 
of  the  London  clay  beneath  by  their  lightness  of  tint.  They  are 
for  the  most  part  unfossiliferous,  but  in  the  upper  portion  of  the 
series  in  Whitecliff  Bay,  and  much  nearer  the  base  of  it  in  Alum 
Bay,  is  a  group  of  laminated  pipeclays  which  abound  in  frag- 
ments of  leaves.  The  plant  remains  of  Alum  Bay  have  been 
described  by  Messrs.  De  la  Harpe  and  Salter,  who  have  ascer- 
tained their  identity  as  a  flora  with  the  plant  remains  found  at 
Bournemouth  and  Corfe  Castle,  in  Dorsetshire.  Their  remarks 
refer' generally  to  the  plants  of  the  Hampshire  basin,  and  relate 
to  about  50  species,  mostly  referable  to  living  genera.  The 
investigation  of'  this  flora  has  been  urged  forward  by  the  Britisli 
Association  ;  and  we  believe  Mr.  Mitchell  will  give  the  results 
in  a  volume  to  be  published  by  the  Palreontographical  Society. 
The  Bracklesham  beds  succeed  the  last-mentioned  group,  and 
in  Alum  Bay  consist  of  clays  and  marls  in  the  lower  portion, 
and  brightly  coloured  sands  in  the  upper.  Near  the  base  are 
some  bands  of  carbonaceous  matter,  indicative  of  a  large  quantity 
of  vegetable  matter.  These  bands  are  termed  lignite,  and  vary 
in  thickness  from  9  inches  to  2  feet  3  inches.  They  are  so  hard 
that  they  project  beyond  the  softer  clays  and  marls  with  which 
they  are  associated,  have  a  dark  coal  or  rather  jet-like  appear- 
ance, and,  like  true  coal  seams,  rest  upon  an  under  clay  in  which 
the  rootlets  of  plants  can  be  detected.  Similar  beds  occur  at 
Whitecliff  Bay,  where  they  are  more  fully  developed.  There  the 
lower  part  consists  of  lignite,  clays,  and  green  clayey  sands.  The 
highest  stratum  in  Alum  Bay  is  a  hard  bed  of  conglomerate, 
formed  of  rounded  black  flint  pebbles,  some  nearly  a  foot  in 
diameter  ;  it  is  represented  in  Whitecliff  Bay  by  a  stratum 
6  feet  thick,  through  which  pebbles  of  small  size  are  dispersed. 
The  Barton  clay,  which  next  succeeds,  is  well  known  on  account 
of  the  profusion  and  variety  of  its  marine  fossils.  The  lower  por- 
tion in  Alum  Bay  consists  of  bluish  green  clays,  and  above  the 
sands  and  clays  are  mostly  of  a  yellowish  tint.  The  entire  group 
has  a  thickness  of  300  feet.  The  Upper  Bagshot  sands  are  about 
120  feet  thick  in  Alum  Bay,  and  consist  partly  of  yellow  and 
partly  of  fine  white  sands,  which  latter  are  extensively  used  in 
the  manufacture  of  glass.    Very  few  fossils  are  found  in  them. 

A  change  now  sets  in.  The  fossils  in  the  beds  just  noticed 
are  almost  exclusively  marine  ;  but  in  those  which  we  have  next 
to  consider  they  are  partly  marine,  largely  fluviatile,  and  slightly 
terrestrial.  They  are  grouped  by  Lyell  as  upper  eocene;  but 
the  question  of  their  nomenclature  and  equivalency  with  foreign 
deposits  has  latterly  been  eagerly  discussed.  Professor  Forbes 
was  the  first  to  reduce  the  series  to  general  order,  to  point  out  the 
true  succession  of  the  beds,  and  to  correctly  correlate  those  of  Alum 
Bay  and  Whitecliff  Bay  with  each  other.  Mr.  Bristow  recognises 
four  groups  of  beds,  named  the  Headon,  Osborne  (or  St.  Helen's), 
Bembridge,  and  Hempstead  series.  The  lower  Headon  beds 
have  a  thickness  of  from  40  feet  in  Whitecliff  Bay  to  69  feet  in 
Tolland  Bay.    They  are  chiefly  of  fresh  or  brackish  water  for- 
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(nation,  as  shown  by  their  fossil  contents.  At  Headon  there  are 
some  limestones  which  thin  out  towards  the  west,  and  are  re- 
placed in  Whitecliff  Bay  by  clays  and  marls.  The  middle  Headon 
beds  also  indicate  by  their  fossils  the  prevalence  of  brackish 
water  conditions  in  the  western  portion  of  the  Isle  of  Wight, 
which  are  far  less  decidedly  marked  in  Whitecliff  Bay,  where 
most  of  the  species  are  marine.  The  upper  Headon  beds  con- 
sist of  clays  and  limestones,  which  contain  a  great  many  fresh- 
water shells.  The  Osborne  series  consists  of  red  and  green  marls 
and  clays;  and,  in  places,  of  calcareous  sandstones  or  concretionary 
limestones,  which  abound  in  remains  of  Paludirue  and  other 
fresh- water  genera.  The  Bembridge  series  comprises  beds  which 
have  greater  constancy  in  lithological  character  and  fossil  contents 
than  those  above  and  below  it,  and  as  they  are  generally  distri- 
buted they  form  a  well-marked  horizon.  The  lower  portion  is 
usually  calcareous,  consisting  of  limestone,  or  of  limestone  beds 
separated  by  partings  of  marl  and  shales.  The  Bembridge 
limestone,  as  this  part  is  called,  is  generally  unfossiliferous,  but 
in  places  it  is  very  rich  in  shells.  The  upper  portion  consists  ot 
dark  clays,  and  marls,  and  abounds  in  specimens  of  various  species 
of  Gyrena,  Melania,  Paludina,  Cerithium,  &c.  It  is  sometimes 
designated  the  Bembridge  marls.  The  Hempstead  series  con- 
sists chiefly  of  marls  of  fresh-water  and  estuarine  origin  in  the 
lower  portion,  and  dark-coloured  tough  clays  in  the  higher.  The 
highest  of  them  are  termed  the  Corbula  beds,  in  consequence  of 
their  containing  abundance  of  Corbula  pisum  and  C.  vectensis. 
Most  of  the  species  in  them  are  marine. 

Having  thus  very  briefly,  perhaps  too  briefly,  summarised  the 
general  character  of  the  strata,  we  will  allude  to  the  views  of 
one  or  two  geologists  as  to  the  foreign  beds  with  which  they 
correspond.  Lyell  correlates  them  as  shown  in  the  following 
table  : — 

Upper  Eocene. 


French  sub-divisions. 

A.  1.  Gypseous  series  o£  Mont-  1. 
martre. 

A.  2.  Calcaire  silicieux  or  Tra-  2. 
vertin  Inferieure. 

A.  3.  Ores   de   Beauchamp   or  3. 

Sables  Moyens. 

Middle  Eocene. 

B.  1.  Calcaire  grossier.  1. 


English  equivalents. 
Bembridge  series. 

Osborne  and  Headon 

series. 
White  sand  and  clay 

of  Barton  cliff. 


Bagshot  and  Brack- 

leshani  beds. 
Wanting;. 


B.  2.  Soissonnais  Sands,  or  Lits 

Coquilliers. 

Lower  Eocene. 

C.  1.  Argile  de  Londres,  at  base       1.  London  clay. 

of  Hill  of  Cassel,  near 
Dunkirk. 

C.  2.  Argile  plastique  and  lig-       2.  Woolwich  and  Read- 
nite. 

C.  3.  Sables  de  Bracheux.  3. 


mg  series. 
Thanet  sands. 


This  grouping  is  objected  to  by  Herr  von  Koenen,  who  con- 
siders that  the  Barton  clay  should  terminate  the  eocene  forma- 
tion, and  that  the  beds  above  should  be  separated  into  a  distinct 
formation,  to  which  he  applies  the  name  Oligocene,  which  would 
form  a  fourth  period  intermediate  between  the  eocene  and 
miocene.  He  divides  it  into  the  Lower,  Middle,  and  Upper 
Oligocenes,  all  of  which  divisions  are  well  displayed  in 
Germany.  His  general  views  as  to  the  correlation  of  some  of 
the  Hampshire  (including  Isle  of  Wight)  strata,  maybe  gathered 
from  the  following  sentences  : — "  The  lower  oligocene  is  well 
developed,  with  a  true  marine  fauna,  in  Belgium,  near  Tongres 
(north  of  Liege),  and  in  the  north  of  Germany,  between  Magde- 
burg, Bernberg,  Aschersleben,  Egeln,  and  Helmstadt  (near 
Brunswick),  and  it  contains  about  700  species  of  mollusca, 
besides  a  large  number  of  corals,  bryozoa,  and  foramtnifera,  and 
several  species  of  fish  teeth  and  echinodermata ;  and  the  most 
characteristic  of  these  fossils  have  also  been  found  at  Brocken- 
hurst."  He  then  enumerates  56  species,  which  have  been 
obtained  from  Brockenhurst,  and  notices  that  of  these  "43  exist 
in  the  lower  oligocene  of  Germany,  and  6  are  peculiar  to  the 
English  Brockenhurst  and  Headon  beds  ;  21  of  them  are  found 
also  in  the  upper  eocene,  and  4  pass  over  to  the  middle  oligocene 


of  Germany ;  23  of  these  species  are  characteristic  lower  oligocene 
species,  which  have  been  met  with  neither  in  the  older  nor  the 
younger  beds,  therefore  there  can  be  no  doubt  that  the  Brocken- 
hurst beds,  and  with  them  the  Headon  series  at  Colwell  Bay  and 
Whitecliff  Bay,  belong  to  the  lower  oligocene.  The  middle 
oligocene  occupies  a  very  great  surface  of  the  continent ;  in 
France  the  '  Sables  de  Fontainebleau '  are  well  known  ;  and  the 
Mayence  basin  is  equally  well  so,  through  the  excellent  work  of 
Professor  Sandberger.  M.  de  Koninck  many  years  ago,  and  M. 
Nyst  more  recently,  have  described  the  fossils  of  tlie  Rupel- 
monde clay  of  Belgium.  The  Rupelmonde  clay,  or  clay  with 
septaria,  as  it  is  called  in  Germany,  is  covered  by  the  upper 
oligocene  strata  (yellow  and  green  marls)  round  Cassel  in  Hesse, 
as  Professor  Beyrich  has  described  in  another  paper  read  before 
the  Royal  Academy  of  Berlin.  Proceeding  eastward,  we  find 
numerous  localities  where  middle  oligocene  beds  occur,  some- 
times superposed  to  the  lower  oligocene,  as  in  the  neighbour- 
hood of  Brunswick,  Magdeburg,  Cothen,  Berlin,  and  Freienwalde 
in  Mecklenburg,  and,  last  of  all,  north  of  Stettin,  where  they 
consist  of  several  hundred  feet  of  yellow  ferruginous  sands,  with 
occasional  layers  of  dark  '  Septarien-thon.'  Generally  the  middle 
oligocene  is  developed  as  a  dark  bluish  clay,  possessing  then 
a  true  marine  fauna,  identical  with  that  of  Rupelmonde  (south 
of  Antwerp),  and  containing  Leda  Dcshai/esii,  Fusm  multisulcatus, 
Nyst,  and  Plcurotomcc,  as  the  most  common  fossils ;  this  clay  has 
always  been  considered  as  being  the  upper  part  of  the  middle 
oligocene,  and  is  so  in  reality  in  Belgium,  and  generally  in  Ger- 
many. In  the  Mayence  basin  the  Rupelmonde  clay  was  dis- 
covered oidy  a  few  years  since  by  Mr.  Weinkauff  ;  and  Professor 
Sandberger  considers  the  marine  sand  of  Weinheim,  &c,  as  the 
lower  part,  and  the  clay  with  septaria  as  the  upper  part  of  the 
middle  oligocene,  including  all  the  fresh-water  beds  in  the  upper 
oligocene.  The  marine  sand  of  Weinheim  he  identifies  with  the 
'  Sables  de  Fontainebleau,'  and  some  sandy  beds  at  Neustadt- 
Magdeburg,  and  also  with  the  upper  (marine)  beds  of  the  Hemp- 
stead series.  Now  the  fauna  ot  the  Neustadt-Magdeburg  and 
Weinheim  beds  is  somewhat  different  from  that  of  the  real 
'  clay  with  septaria,'  described  by  several  authors,  but  in  certain 
localities  in  the  north  of  Germany — for  instance,  near  Sollingen 
(near  Brunswick) — beds  with  the  same  fauna  as  those  near 
Magdeburg  are  seen  in  superposition  to  the  clay  with  Leda 
Deshayesii.  We  are  obliged,  therefore,  to  consider  the  difference 
of  these  two  faunas  as  caused  only  by  different  conditions  at 
the  localities — difference  in  the  depth  of  the  sea,  &c,  indicated, 
too,  by  the  difference  of  the  lithological  structure  ;  and  for  this 
reason  we  cannot  divide,  generally,  the  middle  oligocene  into  two 
periodsk"  The  introduction  of  a  quadruple  in  place  of  a  triple 
]  lart  ition  of  the  eocene  formation  has  been  largely  adopted  on  the 
Continent ;  but  it  has  not  yet  received  general  acceptance,  since 
many  geologists  do  not  perceive  the  advantage,  and  would  prefer 
to  relegate  the  lower  oligocene  to  the  upper  eocene,  and  the 
middle  oligocene  to  the  lower  miocene,  as  has  been  done  by  Sir 
Charles  Lyell  in  the  Gth  edition  of  his  '  Elements  of  Geology.' 

We  have  left  ourselves  no  room  to  say  anything  about  nume- 
rous other  Eocene  beds  Avhich  occur  on  the  Continent.  Amongst 
these,  perhaps,  the  most  remarkable  are  those  which  constitute 
the  nummulitic  series,  and  which  form  part  of  the  middle 
eocene.  In  the  Alps,  these  beds  are  represented  by  immense 
thicknesses  of  sandstones  and  conglomerates,  which  are  so  poor 
in  fossils  that  some  have  suggested  they  were  formed  during  a 
cold  period.  This  idea  is  probably  of  no  value,  for  intense  cold 
and  poverty  of  life  do  not  always  go  together.  There  are,  however, 
some  phenomena  exhibited  by  these  beds,  which  seem  to  indicate 
glacial  conditions,  such  as  large  blocks  of  angular  and  rounded 
rocks,  derived  from  neighbouring  strata,  and  fragments  of  granite 
of  unknown  origin.  Some  of  these  granite  blocks  are  between 
10  and  100  feet  across.  They  are  not  striated,  nor  polished,  and 
indeed,  present  no  direct  evidences  of  glacial  action  ;  the  only 
ground  for  supposing  such  action  is  that  no  other  method  will 
account  satisfactorily  for  their  distant  separation  from  their 
parent  source. 

(E.  Forbes,  On  the  Tertiary  Fluviomarine  formation  in  the  Isle 
of  Wight  (Memoirs  of  the  Geol.  Survey  of  Great  Britain) ;  H.  W. 
Bristow,  Geology  of  the  Isle  of  Wight  (Mem.  Geol.  Survey  of  Great 
Britain);  Whitaker,  Quart.  Journ.  Geol.  Soc.,  xxii.,  p.  404; 
Koenen,  Quart.  Journ.  Geol.  Soc,  xx.,  p.  97  ;  xxii.  (Part  II.), 
p.  17  ;  Lyell,  Principles  of  Geology,  vol.  i.) 
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FEATHERS  [E.  C.  vol.  i.  cols.  464,  465].  These  beautiful 
modifications  of  the  excretory  growths  of  the  tegumentary 
system  are,  as  Paley  long  ago  observed,  models  of  mechanical 
skill,  in  which  great  resisting  strength  is  combined  with  extreme 
lightness.  They  present  a  greater  variety  of  development  than 
their  representatives,  the  hairs,  and  scales  of  other  vertebrates  ; 
many  of  them  possess  an  exquisiteness  of  form  and  proportions 
comparable  to  some  of  the  most  delicate  grasses  ;  while  the  tints 
displayed  by  them  are,  perhaps,  more  vivid  and  varied  than  is 
met  with  in  any  other  class  than  birds. 

A  feather  in  its  fullest  development  consists  of  six  or  seven 
distinct  parts.  The  main  stalk  of  the  feather  comprises,  first,  a 
cylindrical  portion,  the  quill,  which  is  inserted  in  the  skin,  and 
the  shaft,  which  is  usually  somewhat  quadrilateral  in  form,  and 
tapering  in  proportions.  The  quill  is  translucent  and  hollow. 
At  its  proximal  end  is  an  aperture,  the  lower  umbilicus ;  and  at 
the  opposite,  or  distal  end,  is  a  second,  the  upper  umbilicus, 
which  open  upon  the  groove  on  the  under  side  of  the  shaft. 
The  interior  of  the  quill  is  partially  occupied  by  a  series  of  con- 
nected capsules,  the  lower  end  of  which  is  attached  to  the  base  of 
the  quill,  and  the  other  to  the  pith  of  the  stem.  A  small 
process  given  off  from  one  of  these  capsules  proceeds  to  and 
through  the  upper  umbilicus  so  as  to  close  up  this  aperture. 
The  diameter  of  the  quill  part  of  the  stem  is  mainly  uniform  ; 
but  at  the  region  where  the  shaft  commences  there  is  a  gradual 
diminution.  The  shaft  is  grooved  on  the  under,  but  round  and 
Bmooth  on  the  upper  surface  ;  and  consists  of  a  horny  coating 
similar  in  nature  to  the  quill,  but  more  opaque,  surrounding 
a  white,  elastic,  pith-like  interior.  The  shaft  is  slightly  arched, 
and  supports  on  either  side  a  row  of  flat  lamina?,  or  barbs, 
which  are  so  arranged  that  their  flat  sides  oppose  each  other, 
and  their  edges  are  directed,  the  one  towards  the  upper  or 
rounded  and  the  other  towards  the  under  or  grooved  sur- 
faces of  the  shaft.  Their  form  tapers  from  their  insertion  in 
the  shaft  to  their  distal  or  free  extremity.  From  their  mode 
of  arrangement  it  is  manifest  that  they  admit  of  movement 
readily  in  the  direction  of  the  length  of  the  shaft,  but  with 
difficulty  in  that  corresponding  to  its  vertical  diameter.  The 
barbs  vary  in  form,  length,  and  thickness  ;  and  their  upper 
margin  is  thicker  than  the  lower.  It  is  on  each  side  of  their 
upper  margin  that  are  situated  the  two  rows  of  barbules,  which, 
like  the  barb,  vary  in  their  several  dimensions.  In  many  cases 
the  barbules  on  the  side  of  a  barb  differ  in  form  and  in  the 
character  of  the  subsidiary  parts  from  those  on  the  other.  Thus 
in  the  more  firmly  set  feathers  the  barbules  on  the  side  nearest 
the  distal  end  of  the  feather  have  an  upward  curve,  and  their 
downwardly  directed  extremities  catch  into  those  on  the 
proximal  side  of  the  next  barb,  which  have  a  downward  curve 
and  upwardly  directed  extremities.  Barbules,  however,  are  not 
restricted  to  this  position,  but  may  also  occur  on  the  main  shaft. 
The  barbules  on  the  side  of  the  barbs  nearest  the  apex  of  the 
feather  have  a  series  of  simple  processes,  barbicels,  which  are 
simple,  filiform,  and  nearly  straight ;  they  also  give  off  a  series 
of  somewhat  similar  processes,  but  they  are  far  more  curved,  and 
terminate  in  hook-shaped  points.  By  a  peculiar  arrangement  of 
these  hooklets,  as  they  are  termed,  the  barbules  are  firmly  inter- 
locked together.  In  addition  to  the  parts  already  mentioned  is 
another  called  the  accessory  plume,  or  aftershaft,  which  is  a  sort 
of  second  feather  having  a  shaft  and  barbs,  but  which  is  gene- 
rally much  smaller  than  the  main  feather.  It  originates  from 
the  groove,  and  near  the  upper  umbilicus.  Its  proportions  and 
degree  of  development  vary  in  the  different  groups  of  birds,  and 
in  some  it  is  rudimentary. 

The  way  in  which  the  feather  is  developed  is  thus  described 
by  Professor  Owen : — "  The  matrix  or  organ  by  which  the  per- 
fect feather  is  produced,  has  the  form  of  an  elongated  cylindrical 
cone,  and  consists  of  a  capsule,  a  bulb,  and  intermediate  mem- 
branes, which  mould  the  secretion  of  the  bulb  into  its  appropri- 
ate form.  The  matrix  is  at  first  an  extremely  minute  cone, 
attached  by  a  filamentary  process  to  a  follicle  or  papilla  of  the 
skin ;  but  it  is  not  a  development  of  that  part,  being  of  a  diffe- 
rent structure,  and  adhering  by  a  small  part  only-of  its  circum- 
ference. The  matrix  progressively  increases  in  length,  its  base 
sinking  deeply  into  the  corium,  and  acquiring  a  more  extended 


connection  by  enlarged  vesicles  and  nerves,  while  its  Apex  pro- 
trades  to  a  greater  or  less  extent  from  the  surface  of  the  integu- 
ment, when  the  capsule  drops  off  to  give  passage  to  the  feather 
which  it  incloses,  and  the  formation  of  which  has,  in  the  mean- 
while, been  proceeding  from  the  apex  downward.  The  capsule 
of  the  matrix  is  composed  of  several  layers,  the  outermost  of 
which  is  of  the  nature  of  epiderm ;  the  inner  ones  are  more 
compact  and  pulpy.  The  sides  of  the  capsule,  which  correspond 
to  the  outer  and  inner  sides  of  the  growing  feathers  within,  are 
indicated  by  a  white  longitudinal  line.  The  axis  of  the  capsule 
is  occupied  by  a  medulla  or  bulb,  also  of  a  cylindrical  form,  and 
of  a  soft  fibrous  texture,  adhering  by  its  base  to  the  parts 
beneath,  and  there  receiving  numerous  blood-vessels  and  a  nerve. 
Between  the  medulla  and  the  capsule  there  are  two  parallel 
layers,  one  internal,  the  other  external;  from  the  latter  mem- 
brane a  number  of  close-set  parallel  laminae  extend  obliquely 
from  one  of  the  white  longitudinal  lines  above  mentioned  to  the 
other  on  the  opposite  side  of  the  cylinder.  The  two  membranes 
seem  to  be  united  together  by  the  oblique  septa.  In  the  long 
and  narrow  spaces  between  these  septa  the  matter  of  the  vane  is 
deposited  and.  formed  into  barbs  and  barbules.  The  deposition 
of  the  material  of  the  barbs  commences  at  the  apex  of  the  bulb, 
and  the  stem  is  next  formed  in  the  following  manner.  The 
external  longitudinal  line  from  which  the  oblique  lamina?  are 
continued,  receives  and  moulds  on  the  inner  surface  of  the 
external  cajisule  the  horny  covering  of  the  back  of  the  feather, 
or  that  longitudinal  band  to  the  two  sides  of  which  the  barbs 
are  attached ;  and  on  the  opposite  surface  of  the  internal  mem- 
brane are  formed  the  pith  or  substance  of  the  shaft,  and  the 
horny  pellicle  which  incloses  it  on  the  inner  surface.  The 
internal  longitudinal  line  has  no  other  use  than  to  establish  a 
solution  of  continuity  between  the  extremities  of  the  barbs  of 
one  side  and  those  of  the  other,  which  meet  at  that  part,  and 
thus  curve  round  and  completely  inclose  the  formative  bulb. 
The  shaft  and  barbs  at  the  apex  of  the  cylinder  are  the  first 
parts  which  acquire  consistence,  and  the  molecules  which  com- 
pose the  remainder  are  less  compactly  aggregated  as  they  are 
situated  nearer  the  base  of  the  matrix.  As  the  gelatinous  me- 
dulla increases  at  the  base,  the  first-formed  shaft  and  barbs  are 
protruded  through  the  extremity  of  the  capsule,  the  bulb  con- 
tinuing to  furnish  the  secretion  which  is  moulded  between  the 
two  striated  membranes  until  the  entire  feather  is  completed. 
If  the  striated  membrane  inclosing  the  bulb  be  attempted  to  be 
reflected  from  below  upward,  it  will  be  found  to  be  connected 
with  a  series  of  membranous  cones  ranged  one  upon  the  other 
throughout  the  whole  length  of  the  bulb,  and  connected  together 
by  a  tube  running  through  its  centre.  As  the  development  of 
the  feather  advances,  the  pulpy  matter  disappears  from  the 
summit  of  the  medulla,  and  only  the  membranous  funnel- 
shaped  caps  remain,  which  are  protruded  from  the  theca  and  the 
centre  of  the  new-formed  barbs,  and  fall  off  as  these  expand. 
The  theca  which  incloses  the  whole  is  of  a  fine  texture  where 
the  new-moulded  barbs  are  yet  pulpy  and  tender,  but  it  becomes 
thinner  as  these  acquire  consistency,  and,  lastly,  dries  and 
crumbles  away  after  it  has  been  exposed  to  the  action  of  the 
atmosphere.  The  bulb  itself,  when  examined  in  a  half-formed 
quill  feather,  is  composed  of  two  parts,  corresponding  to  the 
external  and  internal  aspects  of  the  feather.  The  internal  part 
represents  a  semicylinder  or  case,  inclosing  the  external  part, 
which  is  of  a  conical  form ;  the  latter  expands  from  the  base  of 
the  bulb  and  gradually  diminishes  to  a  point  where  the  shaft  is 
completed  and  the  barbs  begin  to  expand.  Its  office  is  to 
deposit  the*  pith  within  the  shaft,  and  it  is  absorbed  in  propor- 
tion as  this  is  effected.  The  internal  part  or  case  also  com- 
mences at  the  base  of  the  bulb,  and  adheres  closely  to  the  cone, 
with  which,  indeed,  its  substance  is  continuous ;  it  increases  in 
thickness  as  the  cone  diminishes.  Its  margins  are  beautifully 
scolloped  or  crenate,  and  the  crenations  are  lodged  in  the  inter- 
spaces of  the  oblique  lamina?  or  moulds,  and  deposit  in  them  the 
material  of  the  vane.  The  horny  sides  of  the  shaft  are  lodged 
and  formed  in  the  grooves  between  the  external  and  internal 
parts  of  the  bulb,  and  correspond  in  degree  of  formation  to  th< 
depths  of  these  grooves;  and  being  progressively  brought  into 
contact  from  above,  downwards,  the  shaft  is  thus  completed. 
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leaving  the  longitudinal  line  at  the  internal  side.  When  all  the 
grooves  (wherein  are  formed  the  barbs,  and  the  portion  of  the 
shaft  which  carries  them)  are  filled  by  the  horny  matter,  and 
the  barbed  part  of  the  feather  is  finished,  this  horny  matter 
lastly  expands  uniformly  around  the  medulla,  and  forms  the 
quill  of  the  feather.  When  the  quill  of  the  feather  has  acquired 
the  due  consistence,  the  internal  medulla  becomes  dried  up,  and 
is  resolved,  as  before,  into  membranous  cones  arranged  one  upon 
the  other ;  but  these  latter  never  pass  out,  for  the  quill,  which  is 
now  hardened  and  closed  by  the  shaft  at  the  extremity  opposite 
to  the  lower  umbilicus,  will  not  permit  their  egress;  they 
remain,  therefore,  inclosed,  and  constitute  the  light  dry  pith 
which  is  found  in  the  interior  of  the  quill.  The  last  remains  of 
the  bulb  are  seen  in  the  ligament  which  passes  from  the  pith 
through  the  lower  opening  of  the  quill  and  attaches  it  to  the  skin." 

Feathers  present  various  structures,  are  of  different  kinds,  and 
are  distributed  in  different  ways.  The  principal  structures  are 
the  pennaceous,  the  downy,  and  the  filoplumous.  They  are  con- 
nected by  intermediate  links,  and  may  occur  in  one  and  the 
same  feather.  In  the  pennaceous  structure  the  shaft  is  strong, 
the  barbs  and  barbules  rigid,  the  barbules  are  compressed,  and 
the  anterior  rows  of  these  usually  possess  barbicels  and  booklets. 
In  the  downy  structure  there  is  a  general  laxness  of  the  parts, 
the  quills  being  weak  and  short ;  the  shaft  and  barbs  soft  and 
flexible ;  the  barbules  elongate,  mobile,  and  filiform ;  and  the 
hooklets  absent.  In  the  filoplumous  structure  the  quill  is  thin 
and  rigid ;  the  shaft  translucent  and  devoid  of  pith ;  the  barbs 
delicate,  rigid,  and  round ;  the  barbules  short,  rigid,  and  fili- 
form ;  and  the  hooklets  absent. 

Nitzsch  recognises  four  kinds  of  feathers,  which  he  terms 
contour  or  surface-feathers,  down-feathers,  semiplumes,  and  filo- 
plumes.  His  description  of  them  is  thus  rendered  by  Mr. 
Dallas  in  the  English  edition  of  the  '  Pterylography,'  issued  by 
the  Ray  Society. 

Contour-feathers  may  be  the  name  given  to  the  feathers  fur- 
nished with  a  stiff  and  perfcct  stem,  which,  being  exposed  to  the 
action  of  light  on  the  surface,  form  the  external  outlines  of  the 
feathered  body.  The  tipper  part,  at  least,  of  these  vanes 
consists  to  a  greater  or  less  extent  of  barbs,  and  usually  also  of 
barbules  of  pennaceous  structure,  whilst  the  lower  part,  which  is 
nearer  the  tube  or  quill,  and  concealed,  has  those  parts  usually 
downy,  especially  on  the  sides.  The  most  perfect  contour 
feathers,  or  those  in  which  the  pennaceous  vane  is  largest  and 
the  downy  part  smallest,  are  the  remiges  of  the  wings  and  the 
rectrices  of  the  tail.  In  the  other  contour  feathers,  which  are 
often  provided  with  an  after-shaft,  the  great  part  usually  belongs 
to  the  downy  structure,  and  it  is  precisely  in  these  that  we  find 
exhibited  the  greatest  variety  in  the  different  families,  genera, 
and  species  of  birds,  and  also  in  birds  of  different  ages,  and  even 
of  different  sexes.  There  are  also  contour  feathers  which  are 
imperfect  in  various  degrees.  Thus,  for  example,  some,  which 
have  the  upper  part  pennaceous,  have  no  barbicels  and  hooklets, 
such  as  those  of  the  ostrich  (Struthio)  and  nandu  (Rhea) ;  others 
have  no  barbicels  on  the  pennaceous  barbs,  as  in  the  two  casso- 
waries (Gasuarius  and  Dromaius).  Nay,  there  are  some  contour 
feathers  which  are  even  destitute  of  barbs,  either  on  the  parts 
exposed  to  the  light,  as  in  the  bristles  of  the  angles  of  the 
mouth  and  of  the  chin  and  the  eyelashes  (in  which,  however,  a 
sort  of  vane  occurs  at  the  lowest  part),  or  throughout  the  whole 
shaft,  as  in  the  so-called  wing  spurs  of  the  Indian  cassowary,  which 
I  regard  as  feathers,  although  they  possess  no  barbs,  and  depart 
from  the  regular  form  in  other  respects.  These  contour  feathers 
are  moved  by  numerous  peculiar  subcutaneous  muscles.  Some 
species  of  duck  have  as  many  as  3000  such  feathers,  and  as  each 
feather  has  four  muscles,  this  would  give  an  aggregate  of  12,000 
muscles.  The  down-feathers  are  recognised  by  the  downy  struc- 
ture of  all  their  parts  :  they  are  always  found  at  a  distance  from 
the  external  outlines  formed  by  the  plumage,  withdrawn  from 
the  light,  and  covered  by  contour  feathers,  or  by  the  folded 
wings.  They  frequently  stand  between  the  contour  feathers, 
namely,  one  in  the  midst  of  the  space  enclosed  by  four  of  the 
latter,  so  as  to  form,  with  them,  a  quincunx.  This  arrangement  I 
have  met  with,  especially  in  Dysporus,  Podoa,  and  others.  But  we 
by  no  means  always  find  a  single  down-feather  between  the  four 
contour  feathers,  but  frequently  several  of  them,  as,  for  example, 
in  the  Unguirostres,  in  which  large  and  small  ones  occur  to- 
gether, and  sometimes  great  numbers  of  them,  as  on  the  neck  of 
the  eagle.  They  are  also  found  on  spots  which  bear  no  contour- 
feathers,  and  constitute  the  external  outlines  of  the  plumage,  as, 
for  example,  on  the  head  and  neck  of  certain  vultures  ;  but  then 
the  superior  barbs  possess  compressed  and  nearly  pennaceous 


barbicels,  and  thus  form  a  transition  towards  contour-feathers. 
As  regards  their  structure,  down-feathers  have  either  a  simple 
shaft,  or  combined  with  this  an  after-shaft,  where  the  contour- 
feathers  are  likewise  furnished  with  the  latter,  as,  for  example, 
in  the  diurnal  rapacious  birds,  the  cranes,  the  herons,  and 
others  ;  or  they  are  umbelliferous,  in  which  case  the  shaft  is  en- 
tirely wanting,  and  the  barbs  are  seated  on  the  upper  extremity 
of  the  tube,  as,  for  example,  in  Pelecanus.  The  downy  covering  of 
newly  hatched  young  birds  consists,  according  to  some  authors, 
of  down-feathers,  and  according  to  others,  of  hairs  ;  in  most 
birds,  however,  it  is  formed  neither  of  one  nor  the  other,  but 
solely  of  early  deciduous,  down-like,  or  setifonn  processes, 
seated  upon  the  apices  of  the  first-formed  barbs  of  contour- 
feathers  or  even  of  down-feathers.  It  it  only  in  the  Unguirostres 
that  the  nest-clothing  consists  of  true  down-feathers  furnished 
with  a  shaft  and  tube.  But  these  down-feathers  are  stiffer  in 
all  parts  than  the  subsequent  ones,  and  their  barbules  are  re- 
markably thin.  They  exhibit  no  knots,  or  very  small  ones,  and 
these  bent  alternately  in  different  directions.  The  semi-plumes 
hold,  as  it  were,  a  middle  place  between  the  down  and  contour- 
feathers,  possessing  the  larger  and  more  rigid  stem  of  the  latter, 
and  the  downy  barbs  and  barbules  of  the  former.  They  never 
stand,  like  the  true  down-feathers,  between  contour-feathers,  but 
at  the  margins  or  extremities  of  the  feather-tracts,  where  they 
complete  the  series  of  contour-feathers,  or  entirely  take  their 
place.  They  even  form  tracts  without  contour-feathers,  where 
they  stand  closer  together.  They  are,  nevertheless,  covered  by 
contour-feathers,  and  withdrawn  from  the  light.  Frequently 
they  have  an  after-shaft,  when  this  also  occurs  in  the  contour-fea- 
thers ;  they  are  then  distinguished  from  the  neighbouring  con- 
tour-leathers only  by  the  want  of  the  pennaceous  apex.  Others 
are  more  like  down-feathers.  They  are  larger  in  some  storks,  as, 
for  example,  in  Giconia  argala  and  G.  marabu,  in  which  they  are 
situated  beneath  the  lower  tail  coverts,  and  are  often  employed 
as  ornaments  by  our  ladies :  they  also  occur  in  the  same  situation 
in  Falco  albicilla.  The  filo-plumes  are  very  strikingly  distin- 
guished from  the  other  three  kinds  of  feathers  by  theft  peculiar 
position,  their  extraordinary  slenderness,  and  the  entire  de- 
ficiency or  very  small  size  of  their  vanes.  At  the  same  time, 
they  are,  as  it  were,  associated  with  the  contour-feathers,  one,  or 
even  two,  filo-plumes  standing  quite  close  to  every  contour-fea- 
ther of  the  head,  neck,  and  trunk,  apparently  issuing  almost  out 
of  the  same  pouch  of  the  skin.  More  rarely,  as  in  the  herons 
and  Unguirostres,  several  filo-plumes  (sometimes  as  many  as  ten) 
stand  near  each  contour-feather.  In  their  structure,  they  belong 
to  the  filamentous  type,  and  no  other  occurs  in  them,  except  that 
sometimes,  for  example,  in  some  gallinaceous  birds,  they  have 
downy  barbs  and  barbules  at  the  base.  The  stem  is  usually  so 
thin  that  it  can  scarcely  be  seen  by  the  naked  eye.  In  the  casso- 
waries alone  it  is  much  thicker,  and,  contrary  to  the  general  rule, 
greatly  compressed.  It  is,  however,  always  rigid,  straight,  long, 
and  filiform,  and  has  a  very  short  tube,  scarcely  distinguishable 
from  the  pithless  shaft.  This  stem  either  emits  no  barbs,  just 
bike  hair,  or  gives  origin  to  a  few  barbs  (frequently  only  one  or 
two),  and  these  always  at  the  extremity  of  the  naked  shaft.  These 
filo-plumes  are  probably  common  in  all  birds,  at  least  I  have  never 
sought  them  in  vain  where  I  have  taken  the  necessary  trouble. 
Those  standing  very  close  to  the  contour-feathers  are  shorter, 
and  entirely  covered  by  them,  but  in  most  passerine  birds, 
especially  in  Fringilla,  Sylvia,  and  Turdus,  some  longer  filo- 
plumes  occur  at  the  nape,  and  these  project  and  pass  beyond  the 
apices  of  the  neighbouring  contour-feathers.  In  Trichophorus 
they  even  project  a  long  way  and  curve  downwards  in  the  form 
of  simple  barbless  hairs.  Filo-plumes  of  a  different  and  far  more 
highly  developed  kind  occur  in  Halieus,  Illiger  [Carlo,  Meyer),  in 
which  they  almost  acquire  the  character  of  contour-feathers,  for  I 
believe  that  the  delicate,  white,  downy-feathers  which  project  on 
the  neck  from  the  otherwise  metallic  black  plumage  of  this 
genus  of  bird  must  be  regarded  as  filo-plumes,  as,  although  they 
are  furnished  with  perfect  vanes,  they  agree  both  in  position 
and  in  the  slenderness  of  the  stem  and  other  parts  with  the 
feathers  of  this  kind. 

The  contour-feathers  are  not  usually  distributed  uniformly 
over  the  body,  but  are  arranged  in  tracts  or  pterylce.  Their  dis- 
tribution is  most  complete  in  Aptenodytes  and  Chauna.  The. 
spaces  which  are  not  covered  by  contour  feathers  are  termed 
apteria.  Nitzsch  recognises  nine  tracts,  which  are  called  respec- 
tively, the  dorsal,  humeral,  femoral,  ventral,  neck,  bead,  alar, 
crural,  and  caudal  ;  and  the  spaces  are  distinguished  as  lateral 
neck,  lateral  trunk,  inferior  or  ventral,  spinal,  upper  wing, 
lower  wing,  crural,  and  head.    Each  of  these  is  described  in 
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iletail,  and  a  special  survey  is  given  of  the  pterylosis  of  most  of 
the  avian  genera,  for  which  we  mnst  refer  the  reader  to  Nitzschs 
tvork.  (Owen,  On  the  Anatomy  of  Vertebrates,  vol.  ii.;  Nitzsch, 
Pterylography,  translated  hy  W.  S.  Dallas,  edited  hy  P.  L. 
Sclater,  and  published  by  the  Ray  Society.) 

FELlDiE  [E.  C.  vol.  ii.  col.  742-802].    In  addition  to  the 
illustrations  which  have  already  been  given  in  the  E.  C.  of  the 
remarkable  adaptation  of  the  structure  of  these  highly  typical 
carnivores  fr  tn  ;ir  mode  of  life,  we  would  bring  forward  one 
or  two  more.    Attention  has  been  drawn  (in  col.  743)  to  the 
locking  of  the  condyles  of  the  lower  jaw  in  the  glenoid  cavities, 
and  to  the  conformation  of  those  cavities  being  such  that  the 
lower  jaw  can  only  be  moved  vertically  in  the  same  plane,  by  which 
arrangement  the  teeth  can  lacerate  and  cut  the  food,  but  not 
bruise  or  triturate  it.    In  the  lion  the  temporal  and  masseter 
muscles  are  of  large  size,  and  each  consists  of  two  parts.  The 
masseter  has  a  horizontal  and  a  vertical  branch  ;  the  former 
weighing  about  eleven,  and  the  latter  about  six  and  a  half 
ounces.    The  temporal  consists  of  a  superficial  and  a  larger 
more  deeply  seated  layer.   The  horizontal  branch  of  the  masseter 
and  the  larger  layer  of  the  temporal  are  chiefly  employed  in 
closing  the  jaws  ;  the  smaller  portions  of  each  muscle  co-operate 
in  this  act,  but  their  more  special  function  is  to  force  the 
condyles  of  the  lower  jaw  into  their  sockets.    This  modification 
of  these  muscles  appears  to  be  correlated  with  the  habit  which 
this  beast  has  of  carrying  enormous  weights  for  miles  before 
eating  it.    The  strain  of  an  ox's  body  would  dislocate  the  jaw 
were  not  special  provision  made  for  giving  it  firmness.  There 
is  another  habit  especially  characteristic  of  the  lion,  and  others 
of  the  cat  tribe.    It  is  that  of  crouching  with  the  hind  legs 
slightly  separated  and  drawn  up  as  far  as  possible,  and  of 
agitating  the  tail  in  a  peculiar  way  immediately  before  making 
a  spring.     The  principal  muscles  of  the  hind  limb  are  the 
'  biceps  femoris,    which  exceeds  all  the  others  in  size,  the 
'  agitator  caudae,'  and  the  three  '  glutaei '  named  respectively 
'  maximus,' '  medius,'  and  '  minimus.'    The  relative  sizes  of  the 
three  '  glutaei '  muscles  are  not  the  same  as  in  man,  in  whom  the 
'  maximus '  muscle  is  much  the  largest.    This  is  connected  with 
his  erect  bipedal  mode  of  progression.    In  the  lion  the  '  medius ' 
is  by  far  the  largest,  being  more  than  twice  as  heavy  as  both  the 
others  combined.    This  relation  is  associated  with  its  mode  of 
progression.     Some  of  the  muscles  of  the  thigh  extend  the 
leg,  others  flex  it,  and  others  again  have  a  rotatory  action. 
In  an  adult  lion  dissected  by  Professor  Haughton,  the  combined 
weight  of  the  extensor  muscles  was  nearly  91  ounces  ;  of  those 
which  flex  it  29  ounces  ;  and  of  the  rotators  51  ounces.  Both 
the  extensor  and  rotator  groups  are  available  for  purposes  of 
propulsion,  and  it  will  be  observed  how  largely  they  exceed  the 
other  muscles.    The  bound,  of  course,  will  be  greatest,  according 
to  the  amount  of  the  extension,  and  hence  we  perceive  the 
advantage  of  the  crouched-up  position.    The  centre  of  action 
of  these  muscles  is  at  the  knee,  and  in  order  to  their  due  action 
the  patella  requires  to  be  duly  adjusted.    The  'agitator  caudae ' 
extends  from  the  side  of  the  knee  to  the  anterior  caudal  ver- 
tebrae, and  it  is  this  muscle  which  acts  upon  the  patella.  Hence 
there  seems  to  be  a  relation  between  the  vibratory  undulating 
motion  of  the  tail  and  the  act  of  springing.    Our  sjiace  will  not 
admit  of  citing  more  examples,  although  many  could  be  given  ; 
but  we  may  notice  that  this  branch  of  our  subject,  the  connec- 
tion between  special  modifications  of  structure  with  special 
habits,  does  not  receive  that  attention  which  its  interest  and 
importance  deserve.    For  instance,  what  is  the  use  of  the  so- 
called  prickle  in  the  lion's  tail  of  which  a  woodcut  is  given  in 
E.  C.  vol.  ii.  col.  753.    Leydig  has  recently  pointed  out  that  it 
is  not  a  sharp  spine,  but  a  sort  of  papilla  or  wart  of  complicated 
structure  (analogous  to  that  of  a  finger-tip),  and  richly  endowed 
with  nerves  and  blood  vessels  ;  and  the  presence  of  a  minute 
horny  nail  increases  the  resemblance.    It  has  all  the  appearance 
of  being  a  delicate  tactile  organ,  and  possibly  a  minute  study  of 
the  lion's  habits  might  throw  some  light  on  the  question.  This 
peculiar  structure  is  said  to  occur  in  the  lion  and  puma  only 
amongst  Felida; ;  but  it  is  not  unknown  in  other  families.  It 
is  present  in  the  aurochs  only  amongst  ruminants ;  and  is 
exceedingly  well  developed   in  Macropus  unguifer,  and  M. 
fraenatus. 

In  E.  C.  vol.  ii.  cols.  749,  750,  it  is  observed  that  the  skulls  of 
Felida}  have  a  great  general  resemblance,  and  that  the  main 
point  of  difference  is  that  of  size.  In  the  article  Bear,  E.  C.  S., 
a  statement  similar  in  effect  is  made.  Dr.  Gray,  who  has 
examined  an  immense  collection  of  feline  skulls,  and  indeed 
every  anatomist  who  has  given  attention  to  the  group,  has  been 


impressed  with  the  same  fact.  There  are  differences,  and 
perhaps  no  one  has  worked  them  out  more  carefully  than  Dr. 
Gray,  who,  as  will  be  seen  below,  employs  the  differential 
characters  of  the  skull  in  separating  the  genus  Felis  accepted  by 
most  authors,  into  fourteen.  We  imagine  that  too  high  a  classi- 
ficatory  value  is  attached  to  these  characters,  but  as  Dr.  Gray's 
synopsis  gives  a  good  idea  of  the  nature  of  the  dissimilarities, 
and  is  at  the  same  time  a  useful  summary  of  the  forms  at 
present  known,  we  append  a  condensation  of  it. 

Section  1.  Normal  cats.  The  flesh  teeth  of  the  upper  jaw 
with  a  well  marked  prominent  internal  lobe  on  the  front  part  of 
its  inner  side.    The  legs  moderate. 

Tribe  I.    True  cats.  Felina. 

The  head  oblong  ;  face  slightly  produced.  Legs  moderate, 
nearly  of  equal  length.  The  skull  oblong  ;  intermaxillae  and 
frontal  bones  'with  short  processes,  which  extend  between  the 
ends  of  the  nasal  bone  and  the  maxillae.  The  front  upper  false 
grinder  small  (rarely  deciduous  and  wanting). 

A.  Diurnal  cats.  The  eyes  diurnal,  with  a  round  pupil.  The 
orbits  of  the  skull  moderate-sized  compared  with  the  size  of  the 
skull ;  face  of  the  skull  elongate,  high,  broad,  flattened  above. 

*  Forehead  of  skull  suddenly  elevated  above  the  line  of  the  face. 

Genus  1.  Uncia.  Skull  broad;  face  broad,  short,  flat  above  ; 
forehead  suddenly  raised ;  crown  convex  in  front  and  on  the 
sides,  concave  behind ;  nasal  bones  broad,  short,  not  reaching  so 
far  back  as  the  upper  edge  of  the  maxillae;  upper  processes  of 
the  intermaxillae  rather  elongate,  extending  about  one  third  up 
the  sides  of  the  nasals ;  orbits  moderate,  incomplete  behind ; 
canines  conical,  moderate ;  zygomatic  arch  very  strong  and  high. 
The  only  species  is  U.  irbis,  which  is  the  same  as  the  Felis  uncia 
of  Schreber.    It  inhabits  Tibet. 

**  Nose  on  the  same  plane  as  the  forehead. 

Genus  2.  Leo.  Head,  neck,  sides  of  body,  and  legs  maned. 
Tail  elongate,  tufted  at  the  end.  Pupil  round.  Skull :  nose  on 
the  same  plane  as  the  forehead ;  nasals  flat,  nearly  as  long  as  the 
maxillae.  The  orbits  of  the  skull  moderate,  incomplete  behind. 
This  also  comprises  but  one  species.  L.  nobilis,  or  the  Felis  leo 
of  Linnaeus. 

Genus  3.  Tigris.  Cheeks  with  spreading  whiskers.  Tail 
elongate,  tapering  at  the  end.  Pupil  round.  Skull :  nose  on 
the  same  plane  as  the  forehead ;  orbits  of  the  skull  moderate, 
incomplete  behind.  Nasals  very  large,  reaching  beyond  the 
back  edge  of  the  maxillae.  Internal  nostrils  broad.  Palate 
truncated  behind.  It  consists  of  Tigris  regalis,  or  the  Felis  tigris 
of  Linnaeus. 

Genus  4.  Leopardus.  Hair  of  head  and  neck  uniform.  Tail 
elongate  (rarely  shorter  than  the  body).  Pupil  round  ;  orbits  of 
the  skull  moderate,  incomplete  behind.  Nose  on  the  same  plane 
as  the  forehead.  The  upper  process  of  the  intermaxilla  very 
narrow,  and  much  produced  up  the  side  of  the  maxilla,  often 
one-third  the  length  of  the  nasal.  It  consists  of  six  species,  viz., 
L.  pardus,  which  inhabits  South  Asia,  and  many  parts  of  Africa  ; 
L.  japonensis,  a  native  of  Japan  ;  L.  chinensis,  of  which  a  speci- 
men has  been  obtained  from  near  Pekin;  L.  onca,  the  jaguar  of 
South  America ;  L.  auratus  (Felis  auratus,  Temminck),  which 
has  been  recorded  from  the  Himalaya  Mountains,  Sumatra,  and 
Borneo ;  L.  concolor  (Felis  concolor,  Linn.),  the  puma  of  North 
and  South  America. 

Genus  5.  Neofelis.  Skull  elongate ;  face  broad,  rather  pro- 
duced, on  the  same  plane  as  the  forehead.  Nasal  large,  elongate. 
Orbit  moderate,  very  incomplete  behind.  Lower  jaw  truncated, 
and  high  in  front.  Canine  teeth,  upper  and  lower,  very  long, 
conical,  with  a  sharp  cutting  hinder  edge  ;  the  front  upper  and 
lower  false  grinders  distinct,  early  deciduous.  The  front  lateral 
process  of  the  frontal  bone  rather  elongate.  The  hinder  entrance 
to  the  nostrils  very  narrow,  elongate ;  sides  parallel ;  front  edges 
rounded.  Pupil  round  (Hodgson),  oblong,  erect  (Bartlett). 
There  are  two  species,  N.  macrocelis  (Felis  macrocelis,  Tem- 
minck), which  occurs  in  the  Himalayas,  Malacca,  and  Siam,  and 
N.  brachyurus  (Leopardus  brachyurus,  Swinhoe). 

B.  Nocturnal  ' cats.  The  pupil  of  the  eye  oblong  or  linear 
erect  when  contracted;  the  eye-ball  large.  The  orbits  of  the 
skull  large  for  the  size  of  the  face.  The  nose  of  the  skull  gene- 
rally short,  compressed  above  behind,  with  a  more  or  less  marked 
concavity  in  front  of  the  orbits. 

*  Skull  short  and  high. 

Genus  6.  Pardalina.  Face  round.  Eye  moderate,  pupil  (?). 
Skull  short,  high  ;  face  short ;  forehead  arched  in  front ;  brain 
case  swollen,  short ;  orbits  moderate,  incomplete  behind.  First 
upper  false  grinder  small ;  canines  conical,  moderate.  Hinder 
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aperture  to  the  nose  truncated  in  front.  The  only  species  is 
P.  warvrickii  (Felis  himalayanus,  Warwick). 

Genus  7.  Catolynx.  Head  round  ;  ears  rounded.  Pupil 
oblong  erect.  Tail  very  long,  cylindrical.  Skull  ovate  ;  face 
short,  rather  broad ;  nose  slightly  flattened  on  the  sides  ;  fore- 
head arched  ;  the  nose  bones  moderate,  elongate,  separated  from 
the  niaxilla?  by  the  long,  slender  processes  of  the  intermaxilla? 
and  frontal  bones.  First  upper  false  grinder  small,  distinct. 
Orbits  large,  sub-circular,  complete  or  nearly  complete  behind. 
Internal  nostril  narrow,  arched  in  front.  There  are  two  species, 
viz.,  C.  marmoratus  (Felis  marmoratus,  Martin),  a  native  of  India 
and  Borneo ;  and  6'.  Charltoni  (Felis  Charltoni,  Gray),  from 
Nepal  and  Darjeeling. 

**  Skull  elongate  ;  face  and  brain-case  elongate. 

Genus  8.  Viverriceps.  Head  rather  elongate.  Ears  rounded, 
not  pencilled.  Eyes  nocturnal ;  pupil  erect,  linear.  Fur  spotted. 
Tail  moderate,  tapering.  Skull  elongate  ;  face  produced,  narrow 
above,  concave  on  the  sides  in  front  of  the  orbits  ;  orbits  rather 
large,  complete  behind ;  nasal  bones  elongate,  very  narrow  above. 
Canines  conical,  moderate.  Four  species  are  enumerated.  V. 
Bennettii  (Felis  viverrina,  Bennett),  of  the  East  Indies ;  V.  plani- 
ceps  (Felis  planiceps,  Vigors  and  Horsfield),  of  Malacca,  Sumatra, 
and  Borneo ;  V.  Ellioti  (Leopardus  Ellioti,  Gray),  of  Madras ; 
and  V.  rubiginosa  (Felis  rubiginosa,  Geoffroy),  also  of  Madras. 

Genus  9.  Pajeros.  Head  elongate.  Ears  rounded.  Pupil 
round  (?).  Skull  elongate  and  swollen  behind;  face  short, 
broad;  orbits  moderate,  incomplete  behind.  The  front  upper 
false  grinder  very  early  deciduous,  always  wanting  in  the  half- 
grown  skull.  There  is  but  one  species,  P.  pampanus  (Felis  paje- 
ros, Desmarest),  the  pampas  cat  of  South  America. 

***  Skull  ovate  ;  face  short ;  brain-case  moderate. 

Genus  10.  Felis.  Tail  cylindrical,  elongate,  sometimes  shorter 
than  the  body.  Ears  oblong,  rounded  at  the  tip  without  any  pen- 
cilling. Pupil  erect,  linear.  Skull  moderate ;  face  short,  conical ; 
nose  moderate,  narrow  above  behind,  concave  in  front  of  the 
orbits  ;  brain-case  oblong,  broad  ;  front  upper  false  grinders 
distinct,  small ;  orbits  large,  or  very  large,  incomplete.  This 
embraces  29  species,  named  as  follows.  F.  pardalis,  Central 
.America;  F.grisea,  Guatemala;  F.  melanura,  America;  F.  picta, 
Central  America ;  F.  macroura,  Brazil;  F.  mitis,  Paraguay;  F. 
tigrina,  South  America  ;  F.  Geoffroyii,  South  America ;  F.  collo- 
colla,  Chili  and  Surinam;  F.  jaguarondi,  South  America;  F. 
eijra,  Tropical  America ;  F.  serval,  South  and  West  Africa ;  F. 
rutila,  Sierra  Leone;  F.  neglecta,  Gambia;  F.  cdidogaster, 
Guinea ;  F.  senegalensis,  Senegal ;  F.  caffra,  South  Africa ;  F.  in- 
conspicua,  India;  F.  minuta,  Sumatra;  F.  pardochroa,  Nepal; 
F.  chinensis,  China;  F.  Jerdonii,  India;  F.  javanensis,  Java;  F. 
nepalensis,  India  ;  F.  maniculata,  North  Africa ;  F.  catus,  Europe ; 
F.  domestica,  probably  an  inhabitant  of  Syria,  from  whence  it  has 
been  introduced  into  other  countries;  F.  manul,  Tibet;  and  F. 
megalotis,  Timor. 

Genus  11.  Chaus.  Tail  shorter  than  the  body,  reaching  to 
the  hocks.  Ears  pencilled  at  the  tip.  Pupil  oblong,  erect. 
Skull :  orbits  very  large,  incomplete  behind ;  nasal  bones 
narrow,  close  on  the  maxilla  ;  front  upper  false  grinder  distinct ; 
upper  tubercular  grinder  small,  transverse  ;  the  lobe  on  the 
inner  side  of  the  upper  flesh  tooth  moderate.  The  two  species 
are  ft  libycus  and  ft  ornatus,  the  former  occurring  in  Africa  and 
Asia,  and  the  latter  in  India  only. 

Tribe  II.    Lynxes.  Lyncina. 

Head  short,  sub-globular.  Legs  elongate,  the  hinder  ones 
longest.  Tail  short,  or  very  short.  Ears  pencilled  at  the  tip. 
Pupils  of  eyes  oblong.  The  face  of  the  skull  short ;  the  lateral 
processes  of  the  intermaxilla?  and  the  frontal  bones  elongate, 
nearly  reaching  each  other,  and  separating  the  nasals  from  the 
maxilla?.  The  orbits  incomplete,  large  ;  the  lobes  on  the  inner 
side  of  the  upper  flesh  tooth  moderate  sized. 

Genus  12.  Lyncus.  Tail  very  short.  Limbs  elongate.  There 
are  8  species  :  L.  borealis,  North  Europe  and  Asia ;  L.  lupulinus, 
Sweden;  L.  canadensis,  North  America;  L.  pardinus,  South 
Europe  and  Turkey  ;  L.  isabellinus,  Tibet ;  L.  fasciata,  west 
side  of  North  America ;  L.  rufus,  North  America ;  L.  maculatus, 
Mexico  and  California. 

Genus  13.  Caracal.  Tail  cylindrical,  reaching  to  the  hocks. 
Limbs  more  equal.  Pads  of  feet  bald.  Pupil  oblong.  The 
skull  is  that  of  the  lynx ;  but  the  processes  of  the  frontals  and 
intermaxilla?  are  not  quite  so  much  produced,  and  they  do  not 
entirely  separate  the  nasals  from  the  maxillse.  The  front  upper 
false  grinder  is  absent.  The  orbits  are  rather  large,  and  incom- 
plete behind.    The  lobe  on  the  inner  side  of  the  flesh  tooth 


small.  The  single  species,  ft  melanotic,  occurs  in  the  southern 
parts  of  Asia  and  Africa. 

Section  2.  Abnormal  or  dog-like  cats.  The  flesh  tooth  of  the 
upper  jaw  compressed,  without  any  lobe,  and  only  with  a  veiy 
slightly  marked  keel  on  the  front  part  of  the  inner  side.  The 
legs  elongate,  slender. 

Tribe  III.     Hunting  Leopards.  Guepardina. 

Head  short,  subglobular ;  face  very  short,  neck  slightly  maned. 
Legs  elongate,  slender,  subequal.  Tail  elongate.  Ears  rounded. 
Pupil  round  (!)  Skull:  face  very  short,  convex ;  the  processes  of 
the  frontals  and  intermaxilla)  very  short,  not  separating  the 
nasals  from  the  maxilla?  ;  the  flesh  tooth  of  the  upper  jaw  com- 
pressed, without  any  lobe,  but  with  only  a  very  slightly  marked 
keel  on  the  front  part  of  the  inner  side ;  the  front  upper  false 
grinder  distinct,  small ;  orbits  incomplete,  moderate. 

Genus  14.  Gueparda.  There  is  but  one  species,  G.  guttata 
(Felis  guttata,  Hern;  Felis  jubata,  Schreber).  It  is  a  native  of 
Africa  and  Asia. 

(Haughton,  Proc.  Roy.  Irish  Academy,  ix.,  p.  85  ;  Leydig, 
Annals  of  Natural  History,  third  series,  vii.,  p.  278  ;  J.  E. 
Gray,  Proc.  Zool.  Soc.  for  1867,  p.  258.) 

FORAMINIFERA  [E.  C.  vol.  ii.  cols.  867—874].  The  re- 
searches of  Messrs.  Ehrenberg,  Perty,  Gervais,  Williamson, 
Carter,  Carpenter,  and  others,  on  these  animals  have  led  to  the 
establishment  of  much  clearer  views  as  to  the  internal  structure 
of  the  shells,  the  form  of  the  soft  parts,  and  the  most  natural 
method  of  classifying  them.  Until  recently  more  importance 
was  attached  to  the  form  of  the  shell  than  to  its  plan  of  struc- 
ture, and  the  consequence  has  been  that  in  several  cases  indivi- 
duals of  the  same  species  have  been  arranged  under  genera 
sujyposed  to  be  widely  separated.  D'Orbigny's  method  of  clas- 
sification has  consequently  been  superseded  by  another  one,  an 
outline  of  which  will  be  given  presently. 

The  Foraminifera  belong  to  the  order  Reticulosa,  which  with 
Lobosa  and  Radiolaria  form  the  class  Rhizopoda.  They  differ 
from  both  these  orders  in  several  respects.  In  Lobosa,  of  which 
Amceba  is  the  typical  form,  [Amceba,  E.  C.  S.],  the  pseudopodia 
are  distinct,  short,  and  broad.  In  Radiolaria,  of  which  the 
typical  form  is  Actinophrys  [Actinophrts,  E.  C.  S.],  they  are 
long,  tapering,  and  distinct.  But  in  Reticulosa  they  are  long,  of 
semi-fluid  consistency,  indefinite  in  shape,  size,  and  number,  and 
exceedingly  ready  to  coalesce  whenever  they  come  in  contact ; 
they  form  a  complex  series  of  ramifications  which  lias  some 
resemblance  to  network,  and  from  this  circumstance  the  name  of 
the  order  is  derived.  These  processes  have  no  well-defined 
margins,  but  their  substance  is  in  constant  motion.  The  gra- 
nules imbedded  in  the  general  protoplasm  of  which  they  are 
composed  rapidly  course  along  the  whole  length  of  the  pseudo- 
podia, and  frequently  from  one  pseudopodium  to  another  by  the 
cross  connecting  lines.  As  has  been  pointed  out  by  Schultze 
('An.  Nat.  Hist.  1861'),  these  phenomena  are  analogous  to  the 
circulation  of  vegetable  cells  in  the  protoplasmic  substance  of  the 
hairs  of  Tradescantia.  So  great  is  the  resemblance  that  Dr. 
Carpenter  suggests  that  both  may  be  caused  by  the  same  agency, 
namely,  "  a  sort  of  peristaltic  contraction  in  the  threads  of  pro- 
toplasm." The  bodies  of  these  Rhizopods  are  far  more  homoge- 
neous and  structureless  than  Ainoiba.  The  inner  portion  is  some- 
what less  consistent  than  the  outer  ;  but  beyond  this  there  is  no 
distinction  into  cctosarc  and  endosarc  as  in  Amoeba  [Amceba, 
E.  C.  S.].  Neither  nucleus  nor  contractile  vesicle  have  as  yet  been 
discovered  in  any  members  of  this  group,  the  majority  of  which 
have  calcareous  shells.  These  form  the  Foraminifera;  such  as 
do  not  possess  shells  are  provisionally  separated  under  the  name 
of  Gromida. 

The  calcareous  forms  will  perhaps  be  better  understood  if  we 
dwell  upon  those  which  do  not  have  shells  first.  The  genus 
Licberkuhnia  presents  a  good  example  for  illustrating  the  essen- 
tial features  of  this  group  of  animals.  There  is  only  one  species, 
and  this  has  been  found  in  but  one  locality,  near  Berlin.  Its 
body  is  about  ^th  of  an  inch  in  length  and  consists  of  a  homo- 
geneous liquid  holding  a  large  number  of  vacuoles  or  clear  spaces. 
From  one  end  of  the  body  issues  a  stem  which  ramifies  into 
branches  of  extreme  minuteness  and  great  length  ;  the  branches 
are  united  by  cross  threads,  so  that  the  whole  forms  a  compli- 
cated web  of  a  viscous  fluid- like  substance  several  times  longer 
than  the  body  of  the  animal.  All  the  threads  circulate,  as  may 
be  seen  by  the  motions  of  the  granules.  When  small  particles 
of  food  come  in  contact  with  the  pseudopodia  they  adhere,  and 
move  along  with  the  general  current  until  they  reach  the  body. 
When  large  objects  are  caught,  the  weight  or  activity  of  which 
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might  tear  away  the  network,  a  number  of  threads  coalesce  toge- 
ther to  form  an  enveloping  sheath  round  them,  and  bath  object 
and  sheath  are  drawn  in  together  towards  the  body.  The  Acti- 
nophrys  secures  large  objects  by  a  similar  process  [Actinophrys, 
E.  C.  S.j  The  granules  from  whose  motion  the  circulation  of  the 
substance  of  the pseudopodia  is  detected,  are  of  extraneous  origin  ; 
many  of  them  are  particles  of  chlorophyll  derived  from  the  vege- 
table organisms  that  form  part  of  the  food  of  this  creature.  The 
granules  circulate  through  the  whole  animal.  They  pass  from 
the  interior  of  the  body  to  the  extremities  of  the  pseudopodia, 
and  back  again.  The  pseudopodia  are  best  displayed,  and  the 
currents  are  most  active,  in  the  dark  :  or  rather  they  are  seen 
best  immediately  after  the  animal  has  been  brought  out  of  dark- 
ness. From  the  absence  of  any  differentiation  of  parts  it  may 
be  concluded  that  Lieberkiihnia  is  far  less  highly  organised  than 
the  Amoeba,  which  is  sometimes  regarded  as  the  simplest  form  of 
animal  life. 

In  Gromia  we  have  a  higher  stage.  Its  sarcode  body  is  very 
nearly  the  same  as  that  of  Lieberkiihnia,  but  is  inclosed  in  a 
membranous  test,  with  an  aperture  at  one  end  through  which 
the  stem  supporting  the  ramifying  pseudopodia  is  protruded,  as 
seen  in  Jig.  1.  The  processes  coalesce  into  knots  and  sometimes 
into  thin  layers  of  considerable  area.  From  these  centres  pseu- 
dopodia are  given  off  as  from  the  body  itself.  The  sarcode 
which  protrudes  beyond  the  mouth  of  the  shell  forms  a  thin 

layer  outside  the  shell.  From 
the  hinder  portion  a  few  pro- 
cesses are  given  off,  probably 
used  for  fixing  the  animal.  Most 
of  the  Foraminifera  attach  them- 
selves to  various  objects  by  means 
of  their  pseudopodia.  The  food 
is  captured  in  the  same  way  as 
in  Lieberkiihnia.  In  Jig.  1  a 
Diatom  is  seen  entangled  amongst 
the  pseudopodia,  and  the  skele- 
tons of  others  are  just  perceptible 
inside  the  test.  In  Gromia  there 
is  a  circulation  of  granules  simi- 
lar to  that  in  Lieberkiihnia. 
Where  the  processes  are  mere 
filaments  the  current  cannot  be 
detected  flowing  in  more  than 
one  direction.  A  granule,  how- 
ever, frequently  goes  to  the  ex- 
tremity, turns  back,  and  in 
advancing  towards  the  body 
carries  back  a  granule  proceed- 
ing in  the  opposite  direction. 
In  the  thicker  pseudopodia  two 
streams  may  frequently  be  seen, 
one  going  from,  and  the  other 
towards  the  body.  A  granule 
passing  along  the  edge  of  one  of 
these  may  sometimes  be  seen 
to  suddenly  stop,  to  waver  for 
a  moment,  and  ultimately  to 
join  the  other  current.  This  phe- 
nomenon is  of  frequent  occur- 
rence in  the  circulation  of  such 
plants  as  Chara.  The  test  of 
Gromia  has  been  chemically  exa- 
mined by  Schultze.  It  much 
resembles  cellulose  in  its  be- 
haviour, but  differs  from  cellu- 
lose in  not  being  dissolved  by  sulphuric  acid  ;  it  is  apparently 
nearly  allied  to  chitine,  and  some  kinds  of  horn. 

The  next  group  to  which  we  would  draw  attention  forms  the 
family  Miliolidce.  We  can  only  notice  here  such  of  the  principal 
forms  as  will  suffice  to  give  a  general  notion  of  the  variety  of 
shapes  they  assume,  and  the  plan  upon  which  their  shells  grow. 
By  this  way  of  treating  the  subject  an  impression  is  naturally 
given  that  all  the  forms  to  which  distinct  names  are  assigned  are 
readily  distinguishable  from  each  other  by  certain  well  defined 
characters.  This,  however,  is  not  so.  The  greatest  difficulty  is 
experienced  in  clearly  defining  any  of  the  species  as  ordinarily 
accepted,  especially  when  hundreds  of  individuals  having  the 
same  general  characters  are  brought  together.  Therefore,  when 
in  this  article  specific  names  are  applied  to  any  of  the  Foramini- 
fera,  it  is  for  the  convenience  of  specifying  the  varietal  form  it 
is  wished  to  refer  to.    In  consequence  of  the  typical  forma  being 


Gromia  oviformis. 


connected  by  osculant  varieties,  it  is  frequently  impracticable  even 
to  define  a  genus.  This  is  the  opinion  of  Dr.  Carpenter  and  other 
persons  who  have  studied  large  collections  of  Foraminifera.  Dr. 
Carpenter  has  the  following  remarks  on  this  point :  "  For 
whether  or  not  there  really  exist  in  this  group  [the  Foraminifera'] 
generic  assemblages  capable  of  being  strictly  limited  by  well 
marked  boundaries,  it  may  be  affirmed  with  certainty  that 
among  the  forms  of  which  such  assemblages  are  composed,  it  is 
the  exception,  not  the  rule,  to  find  one  which  is  so  isolated  from 
the  rest  by  any  constant  and  definite  peculiarity,  as  to  have  the 
least  claim  to  rank  as  a  natural  species.  Nothing  is  more  easy, 
however,  than  to  make  artificial  species  in  this  group,  for  the 
variation  to  which  every  one  of  its  generic  forms  is  liable,  gives 
rise  to  a  multitude  of  dissimilar  forms  most  inviting  to  those 
systematists  who  consider  that  credit  is  to  be  gained  by  adding 
new  names  to  the  already  enormous  list ;  and,  accordingly,  we 
find  that  a  vast  mass  of  such  specific  names  and  definitions  has 
been  accumulated,  of  which  but  a  very  few  really  express  the 
facts  they  are  designed  to  record.  For  it  is  the  habit  of  such 
systematists  to  pick  out  only  what  they  consider  the  well- 
characterised  types,  and  to  disregard  the  intermediate  or  osculant 
forms  that  establish  the  gradation  between  these,  neglecting  alto- 
gether the  fact  that  the  existence  of  such  a  gradational  series 
entirely  does  away  with  the  fundamental  assumption  on  which 
the  idea  of  a  natural  species  (as  ordinarily  understood)  is  based. 
When  a  large  collection  of  individuals  of  one  generic  type  is 
brought  together  (such  as  that  placed  in  my  hands  by  Mr.  Cuming 
of  the  Operculina  of  the  Philippine  Seas),  it  very  commonly 
happens  that  by  selecting  the  most  divergent  forms,  a  consider- 
able number  of  specific  types,  say,  six,  eight,  twelve,  or  even 
twenty,  might  be  readily  established,  and  a  considerable  part  of 
the  collection  might  be  arranged  around  these  as  centres  ;  but 
after  all  the  specimens  have  been  thus  separated,  which  present 
a  sufficiently  close  conformity  to  those  types  to  admit  of  being 
referred  to  one  or  other  of  them  without  hesitation,  there  will 
remain  a  considerable  proportion  in  which  the  characters  of  two 
or  more  are  combined  with  such  equality  as  to  render  it  impos- 
sible to  assign  to  them  any  other  than  an  intermediate  position  ; 
whilst  there  will  be  others  which  present  such  departures  front 
any  of  them,  as  themselves  to  have  an  equal  claim  to  rank 


2.  A  young  Miliola. 


as  distinct  species ;  so  that  there  is  no  middle  course  between 
that  of  grouping  the  whole  series  as  varieties  of  one  species,  and 
that  of  erecting  into  a  distinct  species  every  varietal  modifica- 
tion presented  by  individuals,  a  course  which  would  be  the 


Fig.  3,  Cornuipira  foliacea. 
Fig.  4.  Diagrammatic  sketch  of  the  soft  parts  of  Miliola. 

reductio  ad  absurdum  of  the  ordinary  system  of  species-makirjg 
in  its  application  to  this  group." 


417 


FORAMINIFERA. 


FORAMINIFERA. 


418 


In  illustrating  the  Milioline  type  the  genus  Squamulina,  or 
the  young  of  Miliola,  fig.  2,  forms  a  convenient  starting  point. 
The  former  is  a  one  chambered  or  unilocular  shell,  with  a  single 
aperture,  through  which  the  pseudopodia  are  extended.  It  is  of 
an  irregular  lenticular  form,  much  resembling  that  of  the  earliest 
or  primordial  segment,  from  which  all  the  segmented  Foraminifcra 
are  developed.  In  the  young  Miliola  there  is  a  central  globular 
mass,  from  which  proceeds  a  curved  portion  bearing  the  pseudo- 
podia at  its  extremity.  This  presents  great  analogy  to  the  cen- 
tral portions  of  many  of  the  more  complicated  forms,  such  as 
shown  in  fig.  17.  In  Cornuspira,  fig.  3,  we  have  a  simple  con- 
tinuous spiral,  much  resembling  that  of  a  Planorbis.  There  are 
no  traces  of  septal  bands  or  constrictions,  if  we  except  the  slight 
depression  which  marks  the  point  where  the  spiral  part  springs 
from  the  primordial  chamber.  The  sarcode  body  presents  a 
similar  form.  By  a  slight  alteration  we  get  the  form  of  a  Miliola, 
a  diagrammatic  sketch  of  the  form  of  the  soft  parts  of  which  is 
given  in  fig.  4.  Commencing  with  the  primordial  segment  o,  we 
pass  by  a  slight  constriction,  or  stolon,  to  the  first  longitudinal 
segment,  and  so  on  by  other  constrictions  to  the  segments  num- 
bered 3,  4,  5,  and  6.  The  pseudopodia  are  placed  at  the  anterior 
end  of  the  last  or  ultimate  segment.  During  the  growth  of  the 
individual  the  pseudopodia  always  occupy  the  same  relative 
position,  and,  consequently,  they  alternately  occupy  the  two 
extremities  of  the  shell.  Each  segment  is  always  larger  than 
the  one  previously  formed.  The  principal  source  of  the  variety 
of  the  forms  of  species  of  the  Milioline  type  is  the  variation  in 


Figs.  5,  6,  7.  Transverse  sections  of  Spiroloculina. 


Fig.  S.  Transverse  section  of  JSdocuUna.  Fig.  9.  Ideal  transverse  view  of 
Triloculina.    Fig.  10.  Ideal  transverse  section  of  Quinquelocv.lina. 


the  shape  of  the  longitudinal  segments.  In  Spiroloculina  the 
segments  are  curvilinear,  as  indicated  by  the  soft  parts  in  fig.  4. 
Another  source  of  variation  is  the  degree  to  which  the  segments 
overlap  each  other.    If  the  segments  approach  a  semicircular 
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Fig.  11.  Front  view  of  Biloculina.  Fig.  12.  Lateral  view  of  Quinqucloculina. 
Fig.  lb.  Lateral  view  of  Triloculina. 

form  the  resulting  shell  is  short  and  round,  but  if  the  seg- 
ments are  arcs  of  large  circles  it  becomes  elongated.    Fig.  5 
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is  an  ideal  transverse  section  of  a  Spiroloculina,  in  which  the  form 
of  the  chambers,  and,  therefore,  of  the  sarcode,  or  soft  part,  is 
cylindrical ;  but  this  form  may  be  either  as  represented  in  fig.  6 
or  fig.  7.  The  segments  may  be  arranged  round  one  another,  as  in 
Biloculina,  figs.  8  and  11,  Quinqueloculina,  figs.  10  and  12,  or 
Triloculina,  figs.  9  and  13.  These  forms  are  readily  distinguish- 
able from  each  other  when  the  marked  varieties  are  considered, 
but  they  are  all  connected  by  intermediate  varieties,  so  that  none 
can  be  regarded  as  offering  characters  sufficiently  constant  to 
give  them  a  claim  to  rank  as  genera.  The  apertures  present  as 
much  diversity  of  form  as  the  chambers.  The  surface  markings 
of  the  shells  frequently  appear  to  be  characteristic  of  specifio 
forms  ;  thus,  in  some  the  shell  is  smooth  and  highly  polished, 
in  others  it  is  marked  by  a  honey-comb  pattern,  by  longitudinal 
or  transverse  ridges,  or  by  minute  pits.  But  none  of  these  cha- 
racters are  of  much  value  to  the  systematist,  since  in  large 
series  of  specimens  there  is  a  gradual  insensible  transition  from 
the  smoothest  to  the  most  marked  individuals.  In  Fabularia, 
figs.  14,  15,  the  plan  of  growth  is  distinctly  biloculine,  but  the 
genus  differs  from  Biloculina,  in  the  cavities  of  the  chambers 
being  filled  up  with  solid  shell  substance,  and  in  the  sarcode 
being  lodged  in  long  channels  which  pierce  the  solid  parts  gene- 


Fig.  1 1.  a,  end  view :  b,  lateral  view  of  Fabularia. 


Fig  15.  Transverse  section  of  Fabularia. 


rally  in  a  longitudinal  direction,  but  sometimes  also  in  an 
oblique  one.  All  these  forms  illustrate  various  phases  of  the 
simple  spiral  mode  of  growth  of  the  Milioline  type  ;  we  will  next 
notice  the  cyclical  plan.  In  Nubecularia  and  Vertebralina  the 
spiral  plan  usually  prevails,  but  some  varieties  assume  the 
cyclical.    In  this  respect  they  foreshadow,  as  it  were,  the  more 


Fig.  10.  Diagrammatic  representation  of  Orbitoliles  of  simple  type ;  a,  prim- 
ordial chamber ;  6,  circumambient  chamber;  b,  portion  of  same  partially  sepa- 
rated by  an  incomplete  partition  ;  c,  chamberlets  of  the  concentric  annuli ;  d, 
passage  from  the  primordial  to  the  circumambient  chamber;  e.  passage  from 
the  circumambient  chamber  to  the  chamberlets  of  the  first  annulus ;  /, 
passage  from  gallery  of  last  annulus  opening  at  the  margin  of  the  disk. 
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complicated  structure  of  Orbiculina,  Alveolina,  Orbitolites,  &c. 
Orbitolites  may  be  considered  as  the  typical  form  of  the  group. 
It  presents  two  kinds  of  structure,  the  simple  and  the  complex. 

When  a  shell  on  the  simple  type  is  bisected  horizontally,  as  in 
the  diagrammatic  section  fig.  16,  the  following  parts  can  be  de- 
tected ;  a  primordial  chamber  a,  surrounded  by  a  circumambient 
chamber  b,  with  which  it  communicates  by  an  aperture,  d,  in  the 
partition  which  encircles  the  inner  chamber,  and  partially  divides 
the  outer  one.  These  parts  form  the  primitive  disk  which  is  con- 
nected by  radial  passages  e  e  with  the  innermost  rings  of  chambers 
c  c.  These  chambers  are  also  connected  laterally  by  annular 
galleries,  figs.  17  and  18,  h,  so  as  to  form  a  connected  zone.  This 
zone  communicates  with  the  next  outermost  one  by  other  radial 


Fig.  17.  Central  portion  of  the  sarcode  body  of  Orbitolites ;  a,  primordial 
segment ;  b  b,  circumambient  segment ;  c,  segment  of  first  annulus ;  d,  peduncle 
connecting  primordial  with  circumambient  segment ;  e,  peduncles  connecting 
circumambient  segment  with  first  annular.  Fig  18.  is  an  enlarged  portion  of  Fig. 
16,  which  shows  the  mode  of  connection  of  the  chamberlcts,  c,  by  annular 
gallories,  h,  from  which  course  off  radiating  passages,  e  e,  leading  to  the  zones. 

passages,  which  usually  extend  from  the  inner  annular  gallery 
to  the  outer  chamber,  and  hence  the  chambers  of  one  zone  alter- 
nate in  position  with  those  of  the  next.  In  this  way  a  series  of 
concentric  zones  are  formed,  each  an  exact  repetition  of  the  others 
with  the  exception  that  the  number  of  chambers  increases  with 
each  additional  zone.  The  chambers  in  the  outer  are  usually 
somewhat  larger  than  those  in  the  inner  zone.  The  increase  in 
the  number  of  chambers  is  effected  in  the  way  shown  in  Jig.  18 
where  three  chambers  occur  below  and  five  above ;  two  having 
been  interpolated  in  the  third  row.  The  apertures  of  the  radial 
passages  form  the  pores,  //,  Jigs.  16  and  19,  at  the  edges  of  the 
calcareous  disks.  The  shelly  partitions  separating  the  chambers 
are  single,  not  double,  as  is  the  case  in  some  other  types  of 
Foraminifera.  The  pseudopodia  are  extended  from  the  outer- 
most portion  of  the  exterior  radiating  pedicles.    These  perform 


Fig.  19.  Ideal  representation  of  the  disk  of  a  simple  type  of  Orbitolites.  The 
.ettering  has  the  same  significance  as  in  previous  figures. 

all  the  work  of  catching  food  and  introducing  it  into  the  sarcode. 
In  consequence  of  the  small  size  of  the  pores  only  the  minutest 
plants  and  animals  can  serve  as  nourishment.  There  is  no  doubt 
that  particles  are  introduced  through  the  pores,  since  the  interior 
of  large  shells  are  always  found  to  contain  numerous  remnants 
of  minute  Diatomacex,  Desmidiaz,  &c.  The  particles  thus  taken 
in  at  the  exterior  of  the  sarcode  serve  to  nourish  the  whole 
animal,  which  consists  of  a  uniform  homogeneous  connected 
mass.  As  the  creature  increases  in  size  the  sarcode  gets  too 
smaU  for  its  habitation,  and  a  fresh  zone  of  chambers  is  required. 
How  the  new  layer  of  shell  is  formed  has  not  been  ascertained, 
but  Dr.  Carpenter  suggests  the  following  mode  as  probable. 
"  The  sarcode  body  of  the  animal,  growing  at  the  expense  of  the 
nutriment  thus  appropriated,  will  gradually,  it  is  probable,  pro- 


ject itself  through  the  marginal  orifices,  not  merely  in  filamentous 
pseudopodia,  but  in  quantity  sufficient  to  form  a  new  zone  ;  and 
it  is  easy  to  understand,  from  the  analogy  of  other  Foraminifera, 
that  such  extensions  will  coalesce  with  each  other  laterally,  so  as 
to  form  a  complete  annulus  around  the  entire  periphery  of  the 
disk.  This  at  any  rate,  must  be  the  case  when  a  new  zone  is  to  be 
added  to  the  shell ;  and  it  would  seem  as  if  this  annulus  then 
undergoes  a  thickening  into  segments  by  the  accumulation  of 
sarcode  at  the  points  at  which  it  receives  the  radiating  pedicles 
from  the  last  zone  of  the  sarcode  body  included  within  the 
shell,  while  it  becomes  narrowed  in  the  intervening  por- 
tions which  form  the  connecting  bands  between  the  segments. 
It  may  be  presumed  to  be  by  a  calcareous  exudation  from 
the  surface  of  the  beaded  ring  of  sarcode  that  the  formation 
of  the  new  shelly  zone  is  accomplished ;  and  if  the  calcifying 
process  commence  on  the  segments,  and  extend  from  these 
along  the  surface  of  their  connecting  stolons,  we  can  under- 
stand why  the  passages  that  are  left  for  communication  with 
the  exterior  should  arise  from  the  intermediate  divisions  of  the 
annular  canal  rather  than  from  the  segments  themselves."  The 
homogeneity  of  the  sarcode  of  Orbitolites  presents  a  remark- 
able contrast  with  the  evident  differentiation  of  the  soft  parts  of 
the  Polyzoa,  with  which  Ehrenberg  classes  the  genus.  There  is 
also  a  marked  difference  in  their  behaviour  when  immersed  in 
spirits  of  wine.  Thus,  when  a  living  Orbitolites  is  so  treated  the 
sarcode  contracts  and  forms  a  single  mass  in  the  centre  of  the 
shell ;  clearly  indicating  that  the  sarcode  is  not  attached  to  the 
walls  of  the  cavities  it  occupies,  and  that  it  has  a  degree  of  plas- 
ticity that  will  enable  it  to  be  drawn  through  the  narrow  pas- 
sages, and  to  coalesce  without  showing  traces  of  having  been 
spun  out.  As  far  as  our  knowledge  goes,  sarcode  is  the  only 
animal  substance  that  possesses  this  property.  When  a  Poly- 
zoon  is  similarly  treated  there  is  no  contraction  towards  a 
common  centre,  but  each  zooid  shrinks  to  the  bottom  of  its  own 
cell. 

Some  Orbitolites  have  a  more  complex  type  of  structure  ;  in 
most  cases  they  are  larger  than  those  of  a  simple  type,  but  there 
is  no  reason  for  supposing  that  the  simple  type  is  indicative  of 
immaturity  of  the  individuals.  The  largest  Orbitolites  occur  in 
the  Australian  Seas,  and  sometimes  have  a  diameter  of  '5,  -6,  or 
even  -7  inch.  The  disks  of  the  complex  type  closely  resemble 
those  of  the  simple  type  as  far  as  the  central  portion  is  con- 
cerned ;  but  in  the  outer  zones  the  shell  is  divided  into  three 
layers,  two  of  which  are  superficial,  and  the  third  is  intermediate, 
as  seen  in  figs.  20,  21.  The  superficial  layers  are  formed  of 
oblong  chambers  having  an  aperture  i  i  at  each  end  of  the  floor, 
eading  in  a  downward  direction.    There  are  no  lateral  commu- 


Fig.  20.  Ideal  representation  of  disk  of  complex  typo  of  Orbilolites.  f,  pores  ; 
i,  superficial  chamberlets  ;  h,  annular  galleries  :  c,  cylindrical  chamberlets  of  in- 
termediate zone. 


m 


Fig.  21.  Vertical  section  of  complex  disk ;  b,  the  principal  chamber ;  n,  in- 
dicates where  the  galleries  become  duplicated ;  e,  cylindrical  chamberlets  of  in- 
termediate zone  ;  h,  h',  upper  and  lower  annular  galleries;  !,  >',  upper  and  lower 
superficial  chamberlets;  I,  the  calcareous  partitions. 
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nications  between  any  of  the  chambers,  which  seem  to  be  quite 
independent  of  one  another.  The  floors  of  these  chambers  are 
formed  by  the  expanded  summits  I  I,  fig  21,  of  the  septa  sepa- 
rating the  chambers  of  the  intermediate  layer,  and  the  apertures 
in  them  lead  into  the  two  cavities  on  either  side  of  each  septum. 
At  the  point  where  the  two  apertures  from  contiguous  chambers 
meet  is  a  round  aperture  h  h',fig.  21,  which  corresponds  with 
the  circular  galleries  h  h,  fig.  20.  These  cavities  are  filled  by 
the  soft  parts  which  have  the  form  represented  in  fig.  22, 
in  which  is  represented  the  seg- 
ments filling  the  cells  in  the  su- 
perficial layer.  They  are  connected 
at  the  two  extremities  with  the 
annular  stolons,  which  occupy  the 
circular  galleries,  h,  fig.  20.  From 
the  under  side  of  these  stolons 
proceed  the  columns  of  sarcode,  of 
which  two  rows  are  shown.  The 
columns  of  one  row  are  in  many 
cases  connected  with  those  on  either 
side  by  oblique  peduncles  passing 
alternately  from  one  row  to  the 
other.  Thus,  by  means  of  these 
peduncles,  and  of  the  annular 
stolons,  every  portion  of  the  sarcode 
is  connected  together.  We  will 
again  return  to  the  shell.  By 
referring  to  fig.  21,  the  intermediate 
stratum  will  be  seen  to  consist  of 
small  chambers,  c  c,  having  the 
same  alternating  arrangement  that  prevails  in  the  simple 
type.  There  is,  however,  a  modification  in  their  mode  of  com- 
munication with  each  other.  In  the  simple  type  each 
chamber  communicates  with  two  chambers  in  the  next  inner 
row ;  but  in  the  complex  there  appears  to  be  a  connection  with 
only  one  chamber  in  the  inner  row,  and  one  passage  seems 
to  run  continuously  in  an  oblique  direction  through  several 
zones.  The  anomaly  is  apparent  only,  and  may  be  explained  by 
referring  to  fig.  22.  Each  segment  communicates  with  seg- 
ments in  the  next  row  by  two  distinct  bands,  that  on  the  one 


Fig.  22.  Portion  of  sarcode  body 
of  Orbitolites  of  complex  type. 


Fig.  23.  Section  indicating  the  bilaminated  structure  of  the  septa.  Fig.  24 
Horizontal  section  of  Orbitolites. 

side  being  on  a  higher  horizontal  plane  than  the  other,  but  on 
the  same  plane  as  the  corresponding  band  in  the  next  segment. 
When  a  section  is  made,  as  in  fig.  20,  the  bands  on  the  right 
sides  of  the  segments  only  are  exposed,  and  these  have  a  flexure 
in  the  same  direction.  If  the  section  is  made  somewhat  higher, 
the  bands  on  the  left  side  are  exposed,  and  the  flexure  is  in  the 
opposite  direction,  as  shown  in  the  figure.  In  fig.  21,  which 
is  a  vertical  section  of  a  disk  of  complex  type,  b  corresponds 
with  the  central  portion  of  fig.  20 ;  at  a  short  distance  from  which 
the  first  appearance  of  the  'intermediate  stratum  commences,  and 
at  n  occurs  the  first  duplication  of  the  annular  galleries.  If  the 
dots  representing  the  intermediate  stratum  were  omitted,  the 
section  between  b  and  n  would  pass  for  that  of  an  Orbitolites  of 
simple  type.  Beyond  n,  the  increase  in  thickness  is  almost 
entirely  due  to  the  growth  and  differentiation  of  the  intermediate 
stratum.  As  described,  there  would  appear  to  be  sufficient 
grounds  for  assigning  the  two  types  of  shells  to  at  least  two  dis- 
tinct species ;  but  such  a  course  would  result  in  error,  since  the 
two  types  are,  as  it  were,  amalgamated  together  on  comparing 
a  large  number  of  specimens  ;  fig.  24  is  a  horizontal  section  of 
Orbitolites. 

The  shells  belonging  to  the  types  hitherto  noticed  are  all  easily 
recognisable  from  their  opaque  white  porcelain-like  aspect  when 
viewed  by  reflected  light,  and  their  brown  or  amber  colour  when 


looked  at  in  thin  slices  by  transmitted  light.  Another  feature 
which  they  possess  in  common  is  that  the  pseudopodia  do  not 
issue  from  the  general  surface  of  the  body,  but  from  a  single  or 
multiple  aperture.  Hence  they  are  assigned  to  the  sub-order 
Imperforata.  But  there  is  another  large  group  of  Foraminifera, 
in  which  the  shell  is  of  a  vitreous  or  hyaline  appearance,  and  is 
perforated  by  tubular  openings  for  the  emission  of  the  pseudo- 
podia. There  are  differential  points  of  much  importance.  Thus 
in  higher  forms  of  the  hyaline  series  there  is  a  supplemental 
skeleton,  formed  by  a  secondary  deposit  upon  the  outer  walls  ol 
the  chambers;  this  skeleton  is  traversed  by  a  set  of  canals, 
usually  arranged  on  a  systematic  plan.  These  passages  are 
sinuses,  and  not  vessels.  Again,  it  is  only  in  the  hyaline  series 
that  each  chamber  has  a  shelly  wall  of  its  own,  so  that  each 
septal  plane  is  composed  of  two  lamellae,  as  in  fig.  23.  In  the 
porcellanous  series  one  lamella  serves  to  divide  two  chambers. 
There  is  also  a  striking  difference  in  the  connection  between  the 
successive  segments  in  the  imperforate  and  perforate  series  ;  "  the 
communications  between  the  successive  annuli  in  the  former,  and 
between  the  outermost  annulus  and  the  exterior,  being  so 
numerous  and  free,  as  to  amount  in  the  aggregate  to  a  large 
apertural  area;  whilst  in  the  latter  they  are  so  much  more 
restricted  as  to  be  not  readily  discoverable.  This  tendency  to  a 
more  complete  separation  of  the  segments  shows  itself  yet  more 
strongly  in  rogard  to  the  transverse  sub-division  of  the  principal 
chambers  in  Orbiculina  as  compared  with  Heterostegina,  and  in 
Orbitolites  as  compared  with  Gycloclypeus  ;  for  in  the  two  imper- 
forate types  we  find  this  transverse  sub-division  so  far  from 
complete,  that  it  resembles  that  of  a  long  dormitory,  in  which 
the  beds  (arranged  in  rows  on  the  two  sides)  are  separated  from 
each  other  by  partitions  that  extend  from  the  walls  towards  the 
central  line  of  the  apartment,  but  stop  short  of  it,  so  as  to  leave 
a  free  passage  from  one  end  of  it  to  the  other ;  whilst  in  the  two 
perforated  types  the  chamberlets  of  each  row  are  entirely  cut  off 
from  each  other  laterally  communicating  only  with  those  of  the 
rows  behind  and  in  front  of  them.  Thus  we  see  that,  whereas  in 
the  imperforate  shells  the  nutrition  of  the  entire  body  is  derived 
from  the  alimentary  materials  obtained  by  the  last  segment 
alone,  every  segment  in  the  perforated  shells  is  capable  of 
obtaining  at  any  rate  a  portion  of  its  supply  for  itself;  and 
hence  a  much  greater  degree  of  individualisation  of  the  segment 
is  possible  in  the  latter  case  than  in  the  former."  The  genus 
Oarpenteria  is  remarkable  for  its  external  resemblance  to  the 
Balani,  and  for  possessing  sponge-like  spicules.  It  seems  to  be 
well  established  that  the  spicules  belong  to  Oarpenteria,  and  are 
not  of  extraneous  origin. 

The  greater  insight  that  has  recently  been  afforded  us  into  the 
physiological  importance  of  the  various  parts  of  a  Foramini- 
ferous  animal,  has  rendered  the  systematic  arrangement  proposed 
by  D'Orbigny  unsatisfactory.  In  1854,  Max  Schultze  pro- 
posed a  plan  which  was  an  improvement  upon  D'Orbigny's, 
but  it  is  far  from  satisfactory.  The  work  in  which  it  appeared 
(Ueber  der  Organismus  der  Polythalamien  (Foraminiferen) 
nebst  Bemerkungen  iiber  die  Rhizopoden  in  allgemeinen.  Leipzig, 
1854)  is  one  of  the  most  important  recent  contributions  to  our 
knowledge  of  Foraminifera.  The  two  most  recent  classifications 
are  those  by  Professor  Bronn  and  Dr.  Carpenter.  Bronn's  is 
chiefly  based  on  D'Orbigny's,  with  a  few  modifications  as  pro- 
posed by  Schultze.  The  following  is  Dr.  Carpenter's  classifica- 
tion. The  definitions  are  not  given  by  the  author,  but  are  drawn 
up  from  the  remarks  scattered  over  his  work  : — 

CLASS  RHIZOPODA.   Order  EETICULARIA. 
Suborder  I.  Imperforata. 
Shell  membranous,  porcellanous,  or  arenaceous ;  pseudopodia  extended 
through  a  single  or  multiple  orifice  at  the  anterior  portion  of  the  body. 
Family  1.  Gromida.   Body  enclosed  in  a  unilocular  membranous  test. 
Genera :  Lieberkuhnia. 
Gromia. 
Lagynis. 

Family  2.  Miliolida.    Shell  calcareous,  porcellanous,  imperforate. 
Genera :  Squamulina. 

Nubecularia.  Cornuspira. 

Vertebralina.  Miliola. 

Peneroplis.  JSauerina. 

Orbiculina.  Fabularia. 

Alveolina.  Orbitolites. 

Dactylopora. 
Aciculariu. 

E  E  2 


423 


FORAMINIFERA. 


FORAMINIFERA. 


424 


Family  3.  Lituolida.    Body  enveloped  in  a  layer  of  arenaceous  cement 
substance. 

Genera  :  Trochammina. 
Lituola. 
Valvulina. 

Sub -order  II.  Perforata. 

Shell  calcareous,  vitreous  or  hyaline;  pseudopodia  protrusible  from  all 
parts  of  the  body  through  numerous  scattered  pores. 

Family  1.  Lagenida.  Shell  substance  vitreous,  finely  tubular.  Chambers 
flask-shaped,  with  margin  of  aperture  usually  everted  or  radiated. 
Septa  single.    No  canal  system  or  intermediate  skeleton. 

Lagena. 


Uvigerina 


Orthocerini. 
I 

Nodosarina. 


Poltjmorphina. 


Lingulina. 


Rimulina. 


Eobulina. 


I  Nodosaria. 
Dentalina. 
Vaginulina. 
Planularia. 
Marginulina. 
Dimorphiua. 
Cristellaria. 


Glandulina. 


Frondicularia. 


Flabellina. 


Family  2. 
double 


Globioerinida.    Shell  coarsely  perforate.    Septa  single  or 
Chambers  usually  connected  by  crescentic  apertures. 

Ovulites.  Orbulina.  Spirillina. 

Textularinje.  Globigerinje.  Eotalinje. 


Bulimina. 
Virgulina. 
Bolivina. 


Cassidulina. 


Textularia. 
Bigenerina. 
Gaudryina. 

Spheeroidina 
Verneuilina. 
Giammostomum. 
Cuneolina. 


Globigerina. 


Oymbalopora. 
Calcarina. 
Tinoporus. 

Patellina. 
Polytrema. 


Diseorbina. 
Planorbidina. 
Truncatulina. 
PuKcn:tr. 

Planulina. 
Anomalina. 
Pulvinulina. 
Rotalia. 

Ehrenbergina.  Chrysalidina.  Carpenteria. 

Family  3.  Nummulinida.  Shell  dense,  with  very  minute  tubuli. 
Double  septal  lamina?  in  all  but  Amphistegina.  Intermediate  skeleton 
and  canal  system  well  developed.    Plan  of  growth  usually  spiral. 

Amphistegina. 
Nummulina. 

Operculina. 

Hetcrostcgina.     Cycloclypeus.  Orbitoides. 


Polystomclla. 

Nonionina. 
Fusulina  ? 


In  the  above,  the  names  in  italics  are  those  of  accepted 
genera ;  the  others  are  regarded  as  synonyms.  It  will  be  seen 
that  this  system  differs  widely  from  D'Orbigny's,  given  in  the 
Cyclopaedia.  For  instance,  compare  what  would  be  the  distribu- 
tion of  the  genera  forming  the  family  Globigerinida.  We  find  a 
few  in  almost  every  order  : — 

Order  1.  Monostega.    Orbulina.    Ovidiies.  Spirillina. 
Order  2.  Cyclostega.    Tinoporus.  Patellina. 

Order  3.  Helicostega.   Globigerina.    Carpenteria.  PttUenia.  Bulimina. 
Chrysalidina.  Rotalina. 
Order  4.  Entomostega.  Cassidulina. 
Order  5.  Enallostega.    Textularia.  Cuneolina. 
Order  6.  Agathistega.  Spheeroidina. 

Professor  Reuss  also  has  proposed  an  arrangement  which 
agrees  with  Dr.  Carpenter's  in  most  of  the  more  important 
points,  as  will  be  seen  from  the  following  sketch  : — ■ 

A.  Foraminifera  with  imperforate  shell. 

a.  Shell  arenaceous. 

1  Lituolidea. 

2  Uvellidea. 

b.  Shell  calcareous,  porcellanous,  compact. 

1  Squamulinidea  ? 

2  Miliolidea. 

3  Peneroplidea. 

4  Orbitulitidea. 

B.  With  perforate  shell. 

a.  Shell  calcareous,  vitreous,  finely  porous. 

1  Spirillinidea. 

2  Ovulitidea. 

3  Rhabdoidea. 

4  Cristellaridea. 

5  Polymorphinidea. 

6  Cryptostegia. 

7  Textilaridea. 

8  Cassidulinidca. 

b.  Shell  calcareous,  with  multiple  pores. 

1  Rotalidea. 

c.  Shell  calcareous,  traversed  by  a  ramifying  canal  system. 

1  Polysiomellidea. 

2  Nnmmulitidea. 


The  Eozoon  from  the  Laurentian  rocks  belongs  to  the 
Globigerine  family,  but  its  place  in  the  series  is  doubtful. 
We  should  be  inclined  to  place  it  between  Calcarina  and 
Tinoporus. 

The  Foraminifera  occur  in  all  parts  of  the  world,  but  the  most 
widely  spread  genera  are  Miliola,  Textularia,  and  Globigerina.  The 
former  two  are  sometimes  found  in  deep  waters,  but  are  best 
developed  at  moderate  depths,  and  in  tropical  climates.  The 
last  is  rare  on  sea  shores,  but  occurs  in  remarkable  abundance  in 
the  deepest  parts  of  the  ocean.  Thus  the  ooze  brought  up  by 
Captain  Dayman  from  a  depth  of  2000  fathoms  in  the  Mid- 
Atlantic  consisted  almost  entirely,  97  per  cent.,  of  Globigerina.  Dr. 
Wallich's  observations  on  the  soundings  off  Greenland  at  depths 
of  1260  and  1607  fathoms,  also  yielded  a  like  proportion  of  this 
genus.  The  ooze  appears  to  consist  of  a  surface  layer  of  living 
individuals,  and  a  substratum  composed  of  the  exuviae  of  the 
generations  that  have  passed  away.  The  Globigerina!  are  not  so 
widely  spread  as  Miliola  and  Textularia.  They  do  not  occur  in 
much  abundance  beyond  the  limits  of  the  area  occupied  by  the 
Gulf  Stream.  Thus  they  seldom  exceed  50  per  cent,  of  the  ooze 
from  the  deeper  parts  of  the  Mediterranean,  Red  Sea,  East  and 
west  coasts  of  South  America,  and  elsewhere.  The  enormous 
aggregate  number  of  these  beings  is  perhaps  not  so  extraordinary 
as  their  density  of  population.  Thus  in  one  ounce  of  sand  from 
the  Adriatic,  Soldani  found  6000  individuals ;  in  an  ounce  of 
sand  from  Molo  di  Gaeta,  Schultze  found  1,500,000;  and  in  an 
ounce  of  Cuban  sand  D'Orbigny  found  3,840,000  individuals. 
The  Globigerince  from  the  Atlantic  are  frequently  studded  with 
oval  bodies,  or  coccoliths,  whose  average  length  is  about  l-2700th 
of  an  inch.  Some  specimens  have  a  single  aperture,  others  have 
the  aperture  divided  by  a  central  band,  which  gives  them  a 
quoit-like  appearance.  The  coccoliths  are  loosely  attached  to  the 
coccospheres,  so  that  they  easily  become  detached.  Hence  they 
form  a  considerable  proportion  of  some  deep  sea  deposits. 
Similar  bodies  have  been  found  in  the  Chalk.  What  relation 
they  bear  to  the  species  to  which  they  are  attached  has  not  been 
clearly  ascertained.  Sometimes  several  species  occur  in  connec- 
tion, apparently  growing  on  the  Nodosarian  or  on  the  Textu- 
larian  mode  of  growth.  The  most  highly  organised  Foramini- 
fera preponderate  in  the  tropical  seas,  and  many  genera  are 
entirely  restricted  to  them; — as  for  example,  Orbiculina, 
Alveolina,  Orbitolites,  Calcarina,  Amphistegina,  and  Heterostegina. 
This  fact  is  also  shown  by  the  following  figures  given  by  Bronn, 
who  thus  distributes  the  living  species,  which,  according  to  him, 
are  826  in  number.  Although  most  of  these  species  are  probably 
only  varieties,  still  that  does  not  affect  any  conclusion  we  may 
draw  as  to  the  general  distribution  of  the  Foraminifera.  The 
Mediterranean  seems  to  be  remarkably  rich — it  contains  273 
species;  next  come  the  West  Indies,  between  15°  and  23°  N., 
with  169  species ;  and  then  the  East  Indies  and  South  Sea,  with 
117  species.  As  we  approach  the  colder  latitudes  the  numbers 
rapidly  fall  off.  Thus  Great  Britain  is  said  to  have  39  species 
(in  Williamson's  monograph,  59  are  described)  ;  and  the  North 
Sea,  off  JJpnvay,  between  64°  and  72°  N.,  31  species.  As  far  as 
England  is  concerned,  the  present  distribution  seems  to  have 
prevailed  during  the  post-pliocene  and  recent  epochs  ;  but  before 
the  glacial  epoch  several  tropical  types  dwelt  on  our  shores,  as 
evidenced  by  their  remains  in  the  coralline  crag  of  Sutton  and 
Sudbourne. 

There  is  little  to  be  added  respecting  the  geological  distribu- 
tion of  these  creatures.  They  appear  to  have  existed  as  far  back 
as  geologists  have  been  able  to  trace  any  signs  of  life.  The 
earliest  known  form  is  the  Eozoon  Canadense ;  and  this,  it  should 
be  noticed,  has  a  skeleton  of  so  great  a  complexity  as  to  entitle 
it  to  rank  near  the  top  of  the  Foraminiferal  series.  Several 
points  of  its  structure  correspond  with  the  essential  characteris- 
tics in  the  principal  typical  forms  of  Foraminifera.  In  the 
structure  of  the  septa  it  agrees  precisely  with  Nummulina ;  its 
intermediate  skeleton  and  elaborate  canal  system  find  a  close 
parallel  in  Calcarina ;  the  mode  of  communication  between  the 
chambers  much  resembles  what  is  found  in  Cycloclypeus.  Dr. 
Carpenter  places  it  unhesitatingly  in  the  Nummuline  series,  and 
thus  points  out  its  affinities  : — "  And  it  appears  to  me  that 
Eozoon  takes  its  place  quite  as  naturally  in  the  Nummuline 
series  as  Polytrema  in  the  Rotaline.  As  we  are  led  from  the 
typical  Rotalia,  through  the  less  regular  Planorbidina  to  Tino- 
porus, in  which  the  chambers  are  piled  up  vertically,  as  well  as 
multiplied  horizontally,  and  thence  pass  by  an  easy  gradation  to 
Polytrema,  in  which  all  regularity  of  external  form  is  lost,  so 
may  we  pass  from  the  typical  Operculina  or  Nummulina  through 
Heterostegina  and  Cycloclypeus  to  Orbitoides,  in  which,  as  in  Tino- 
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porus  the  chambers  multiply,  both  by  horizontal  and  by  vertical 
gemmation;  and  from  Orbitoides  to  Eozoon  the  transition  is 
scarcely  more  abrupt  than  from  Tinoporus  to  Polytrema." — 
('  Quart.  Journ.  Geol.  Soc.'  vol.  xxi.  p.  65.)  The  following  table 
shows  the  distribution  of  the  Foraminifera  : — 

TABLE  OF  GEOLOGICAL  DISTRIBUTION  OF  FORAMINIFERA. 
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1  111  Irl  il;i  ,          .          ,  , 

*  * 

Spliajroidina      .  . 

• 

■ 

Textularia  .      .  . 

■ 

Cuncolma  •       *  . 



— 

— 

— 

Cassidulina        .  . 

— 

— 

— 

Planorbulina 

Pulvinulina  .       .  . 

Tinoporus      .       .  . 

Nummulinida  . 

Amphistegina       •  . 

Operculina  . 

Nummulina  .       .  ; 

Polystomella 

Heterostegina       ,  . 
Cycloclypeus 

Fusulina 

Eozoon  .       .       .  . 

In  numerous  instances  the  fossil  species  are  represented  not 
only  by  their  shell  remains,  but  also  by  casts  of  their  soft  parts. 
The  existence  of  these  casts  was  first  announced  by  Professor 
Bailey  in  1845.  In  1853  Ehrenberg  showed  that  the  body  of  the 
animal,  even  to  the  minutest  ramifications  in  the  canal  system, 


was  replaced  by  silicate  of  iron,  and  that  a  large  proportion  of 
the  glauconitic  granules,  which  give  a  greenish  tinge  to  various 
sands  and  sandstones  occurring  in  all  the  geological  forma- 
tions from  the  Silurian  up  to  the  present  time,  are  for  the  most 
part  internal  casts  of  Foraminifera.  During  the  United  States 
survey  of  the  Gulf  Stream  soundings  were  taken.  In  some  cases 
the  sediment  brought  up  was  found  to  be  composed  of  about 
equal  proportions  of  Globigerina  and  black  green  sand.  All  the 
specimens  of  black  sand  examined  contained  numerous  green, 
red,  and  white  casts  of  Foraminifera,  evidently  belonging  to 
recent  species,  as  several  of  the  shells  in  the  same  sediment  still 
retained  their  soft  parts.  Pourtales  has  observed  the  deposition 
of  glauconite  in  other  organisms,  as  in  the  cavities  of  Millepores, 
and  the  canals  in  the  shells  of  Balanus.  He  states  ('  Rep.  Ainer. 
Coast  Survey,  1858  ')  that  the  glauconite  grains  in  Foraminifera 
are  gradually  denuded  of  their  calcareous  envelopes,  and  ulti- 
mately become  "conglomerated  into  small  black  pebbles," 
sections  of  which  still  show  under  a  microscope  the  character- 
istic spiral  arrangement  of  the  cells.  The  Eozoon  appears  to 
have  been  preserved  by  precisely  the  same  process  as  is  going 
on  now  at  the  bottom  of  the  Atlantic.  Its  soft  parts  have  been 
replaced  by  silicates,  while  the  calcareous  skeleton  is  very  little 
altered.  By  dissolving  away  the  carbonate  of  lime  the  silicates 
are  exposed,  and  these  give  an  accurate  cast  of  the  original 
sarcode.  In  the  Eozoon  the  silicates  are  a  white  pyroxene,  a 
green  serpentine,  and  a  green  loganite.  The  most  perfect  casts 
are  given  by  the  serpentine.  It  may  be  noticed  that  the  re- 
placing silicates  are  those  of  lime  and  magnesia,  not  iron.  No 
glauconite  (silicate  of  iron)  has  yet  been  found  in  the  Laurentian 
rocks ;  it  first  appears  in  the  lower  Silurian  beds,  but  is  most 
abundant  in  the  secondary,  tertiary,  and  recent  deposits,  in  all 
of  which  it  seems  to  have  a  close  connection  with  organic  forms. 
Little  is  known  respecting  the  development  of  the  Foraminifera. 
The  ordinary  mode  appears  to  be  by  the  detachment  of  portions 
of  the  sarcode  body,  as  in  the  case  of  Amoeba,  in  which  the  ter- 
minal ends  of  the  pseudopodia  are  left  attached  to  some  foreign 
object.  These  bits  rapidly  assume  the  form  and  habits  of  the 
parent  mass.  In  Orbitolites  aggregations  of  minute  spherules 
sometimes  appear  in  the  sarcode,  which  it  is  supposed  may  have 
some  relation  to  the  reproductive  process.  Schultze  lias  noticed 
in  specimens  of  Miliola,  which  he  kept  under  constant  observa- 
tion, that  they  threw  off  a  slimy  substance  containing  well 
denned  granules.  These  granules  loosened  themselves  and 
spread  to  a  slight  distance  round  the  parent  body.  On  examin- 
ing them  with  a  lens,  they  proved  to  be  young  Miliola;.  A 
representation  of  one  is  given  in  fig.  2.  A  like  phenomenon  has 
been  observed  in  Rotalia.  Dr.  T.  S.  Wright  lias  found  the 
young  of  Spirillina  vii^ara  in  the  interior  of  the  shell  of  the 
adult ;  and  Dr.  Carpenter  has  met  with  a  number  of  young 
Orbitolites  occupying  the  central  portion  of  a  large  specimen. 
How  these  young  are  produced,  whether  by  a  sexual  act  or  by 
the  breaking  up  of  the  parent  body,  has  not  been  ascertained. 
Some  observations  have  been  made  tending  to  show  that  the 
former  alternative  is  the  correct  one.  Thus  in  Gromia,  Gornu- 
spira,  Miliola,  Rotalia,  Orbulina,  there  are  frequently  bodies 
resembling  the  primitive  ovum  of  Acalephae.  Four  of  the  seg- 
ments of  a  Truncatulina  contained  one  ovum  each,  and  in  these 
the  germinal  vesicle  and  spot  could  be  distinctly  seen.  The  ova 
are  too  large  to  escape  by  the  apertures  of  the  chambers,  and  it 
is  believed  that  they  may  undergo  the  same  change  as  the  similar 
body  in  Amoeba  verrucosa,  the  ovum  of  which  breaks  up  into 
amoeboid  zooids  sufficiently  small  to  escape  through  the  usual 
apertures. 

Carpenter,  Introduction  to  the  Study  of  the  Foraminifera,  1862  ; 
Greene,  Manual  of  the  Protozoa,  1863  ;  Bronn,  Die  Klassen  und 
Ordnungen  des  Thier-Reichs  Band  i.  1860 ;  Quart.  Journ. 
Geol  Soc,  vol.  xxi.  1865  ;  Nat.  Hist.  Rev.  July,  1863  ;  "William- 
son, On  the  Recent  Foraminifera  of  Great  Britain.  1858. 

FREESTONE.  [Sandstone,  E.  C.  S.] 
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GENERATIONS,  ALTERNATION  OF  [E.  C.  vol.  i.  col.  137; 
vol.  ii.  cols.  949 — 953],  Further  examples  of  this  pheno- 
menon are  given  under  Annelida,  Aphis,  Entozoa,  and 
Hydrozoa,  in  the  E.  C.  S.  The  term  employed  to  denote  it 
is  not  a  happy  one,  and  several  others  have  been  proposed 
instead  of  it,  such  as  geneagenesis,  &c.  Professor  Steenstrup 
made  it  embrace  ideas  which  ought  to  be  carefully  kept  distinct. 
Thus  he  cites  Aphides,  Entozoa,  Hydrozoa,  and  bees  as  groups  of 
beings  which  reproduce  by  what  he  terms  alternation  of  genera- 
tion ;  but  the  character  which  is  common  to  all  the  modes  of 
reproduction  possessed  by  these  creatures  does  not  satisfy  what 
seems  to  be  the  idea  usually  conveyed  by  these  words.  In  ordi- 
nary generation,  or  rather  in  the  mode  of  generation  exhibited 
by  those  organisms  which  are  most  familiar  to  us,  viz.,  the  verte- 
brate, the  ovum  produces  a  compact  individual  mass,  which 
resembles  in  form  the  parents  which  generated  the  ovum.  This 
individual  retains  its  singularity  throughout  life,  and  by  the 
intervention  of  a  second  individual  the  circle  is  completed  by  the 
fecundation  of  another  ovum.  In  the  Bee  the  process  of  develop- 
ment is  more  varied.  The  parents  produce  eggs  ;  from  each  egg 
is  developed  an  individual  widely  different  from  its  progenitors,  ' 
and,  moreover,  two  or  more  different  forms  of  young  are  the 
offspring  of  a  common  parentage.  These  young  become  mature, 
and  perform  their  peculiar  functions  in  inducing  the  formation  \ 
of  a  fresh  batch  of  ova.  In  the  vertebrates  every  individual  is 
potentially  capable  of  taking  a  direct  share  in  the  generative 
process  ;  but  amongst  the  bees  a  portion  of  the  brood  does  not 
acquire  perfect  sexuality,  but  aids  in  the  continuance  of  the 
species  by  feeding  the  young  or  performing  other  tasks  condu- 
cive to  the  general  welfare.  In  the  Aphididm,  Annelida,  Entozoa, 
Hydrozoa,  and  other  groups,  the  developmental  process  is  more 
complicated.  In  these  an  egg  produces  a  zooid  ;  the  zooid  gives 
rise  to  other  zooids  by  gemmation  ;  and  these  zooids  undergo 
various  changes  of  form  prior  to  their  acquiring  sexual  maturity. 
In  the  Aphides  the  metamorphism  is  simple  and  slight ;  but  in 
Entozoa  and  Hydrozoa  it  is  complex  and  great.  In  Bees,  as  in 
man,  the  multiplication  of  individuals  is  effected  by  the  mature 
sexes  only.  In  the  Hydrozoa,  &c,  individuals  originate  only 
from  sexes,  if  by  'individual'  be  meant  the  educt  of  each  ovum. 
In  the  Bee  the  individual  is  single;  but  in  the  Hydrozoa 
and  some  other  invertebrate  classes  the  individual  consists  of 
numerous  zooids.  The  non-sexual  zooids  reproduce  their  kind 
without  the  intervention  of  eggs.  The  Bees,  then,  differ  from 
the  Hydrozoa,  Entozoa,  &c,  essentially  in  some  features  of  their 
generation,  but  agree  with  them  in  undergoing  polymorphic 
development,  and  in  consisting  of  polymorphic  zooids  ;  but  this 
many-formedness  which  constitutes  their  common  feature  is  not 
alternation  of  generation.  The  phenomenon  which  in  Hydrozoa, 
&c,  constitutes  alternation  of  generation  is  the  occurrence  of 
gemmating  zooids  succeeding  others  which  generate  by  eggs  ; 
in  this  respect  they  differ  from  the  Bees  ;  and  hence,  as  we  said 
above,  it  is  desirable  to  place  the  mode  of  generation  amongst 
Bees  in  a  distinct  category  from  that  amongst  Hydrozoa  ;  and  to 
keep  polymorphism  distinct  from  geneagenesis.  Further  caution, 
moreover,  seems  requisite  to  prevent  the  term  alternation  of 
generation  from  giving  rise  to  misconception.  Thus  the  alter- 
nation of  generation  which  is  presented  by  all  the  groups  known 
to  exhibit  it  consists  in  one  form  of  the  individual  multiplying 
by  a  non-sexual  process,  and  a  different  form  generating  sexually. 
This  is  quite  a  distinct  thing  from  what  some  persons  imagine 
the  term  to  imply,  viz.,  the  alternate  occurrence  of  two  forms  of 
the  individual,  both  of  which  reproduce  sexually,  no  example  of 
which  phenomenon  has  yet  been  established.  In  this  article  we 
have  based  our  remarks  upon  the  consideration  that  gemmation  is 
radically  distinct  from  ovulation ;  but  it  is  possible,  as  hinted 
under  Aphis,  E.  C.  S.,  that  both  these  generative  processes  have 
a  closer  relation  than  is  usually  supposed,  and  that  both  may  be 
sexual  operations. 

GEOGRAPHICAL  DISTRIBUTION  OF  ANIMALS.— 
Details  respecting  the  distribution  of  living  animals  in  space  are 
scattered  under  the  names  of  the  classes,  or  families,  or  genera. 
In  this  place  we  wish  to  make  a  few  observations,  which,  as  they 
do  not  exclusively  concern  any  one  group,  may  be  brought 
together  here. 


It  is  a  manifest  truism  that  every  species  does  not  occur  in 
every  locality  ;  it  is  also  well  known  that  the  various  animal 
classes  are  not  equally  represented  in  every  region  ;  and  hence  it 
is  obvious  that  so  far  as  space  alone  is  concerned,  there  is  an 
inequality  in  the  distribution  of  animals.  This  inequality  mani- 
fests itself  in  many  ways.  Some  creatures  live  in  the  water, 
others  on  the  land,  and  others  again  dwell  both  on  land  and  in 
water.  Of  the  aquatic  tribes,  some  are  confined  to  fresh  water, 
many  to  the  sea,  while  a  few  species  constantly  pass  from  the  sea 
to  the  fresh  waters  and  back  again.  On  comparing  the  fauna  of 
one  region  with  that  of  another,  it  is  observable  that  one  pos- 
sesses species  not  possessed  by  the  other  ;  and  when  the  exami- 
nation of  many  faunas  is  carried  on  it  is  perceptible  that  the 
limits  of  each  species  or  each  group  are  regulated  by  some  law  or 
laws.  And  as  the  inquiry  is  pursued  the  student  becomes  im- 
pressed with  the  conviction  that  all  the  differences,  even  the 
minutest,  are  explicable  in  some  way.  The  study  is,  however, 
very  incomplete,  and  one  great  defect  is,  that  it  is  chiefly  confined 
to  the  living  species,  whereas  it  is  essential  to  the  due  under- 
standing of  the  distribution  as  it  is  now  that  every  effort  be 
i  made  to  ascertain  what  it  has  been  in  times  past. 

The  geographical  distribution  of  animals  throws  much  light 
upon  many  scientific  questions,  such  as  the  evolution  of  species, 
!  the  mutations  of  land  and  water,  the  relation  between  the  fauna 
and  the  climatal,  orographical,  botanical,  as  well  as  the  zoological 
conditions,  amidst  which  it  is  situated.  The  fauna  is  related  not 
to  any  one  set  of  conditions,  but  to  all ;  and  the  nature  of  the 
relationship  varies  for  each  district  and  for  each  fauna.  Further, 
it  would  seem  that  the  character  of  the  fauna  is,  in  great  measure, 
dependent  not  only  upon  the  conditions  to  be  observed  now,  but 
also  upon  all  those  which  have  been  in  operation  during  the 
existence  of  the  species,  the  genus,  or  the  family.  When  the 
difficulties  of  an  animal  passing  from  South  Africa  to  South 
America  are  considered,  it  seems  natural  that  the  animals  of  the 
one  district  should  be  wholly  distinct,  as  regards  species,  from 
those  of  the  other.  But,  at  first  sight,  it  is  difficult  to  compre- 
hend why  Celebes  and  the  Australian  region  should  possess 
a  fauna  as  distinct  from  that  of  Borneo,  as  are  those  of  South 
America  and  South  Africa ;  nor  do  we  readily  see  why  South 
Africa  itself  should  have  so  different  a  group  of  beings  from 
the  northernmost  part  of  that  continent.  Again,  it  is  remark- 
able that  there  is  a  far  closer  relation  between  the  mammals  of 
South  Africa  and  India,  than  between  those  of  South  Africa  and 
North  Africa.  For  instance,  taking  mammals  only,  the  New 
World  has  many  families  which  are  entirely  unrepresented  any- 
where else.  There  are  several  families  found  in  South  America, 
and  not  in*  North  America,  but  the  latter  district  possesses  no 
family  which  has  not  its  representative  in  the  latter.  This 
conforms  in  a  great  degree  with  the  present  configuration  of  the 
land.  Many  families  are  common  to  the  South  African  and 
Indian  regions,  and  restricted  to  them ;  and  there  is  scarcely  a 
family  found  in  the  one  which  does  not  occur  in  the  other. 
Hence  the  difference  between  the  faunas  is  chiefly  generic. 
Europe  and  North  Asia  possess  no  families,  of  which  some  forms 
do  not  extend  into  Africa  or  India ;  and  the  forms '  which  are 
peculiar  to  the  Europaeo-Asiatic  region  are  only  generally 
distinct  from  those  of  the  Indo- African  region.  This  distribution 
does  not  conform  to  the  present  arrangement  of  the  land,  and 
seems  to  indicate  that  formerly  South  Africa  was  more  closely  con- 
nected with  India,  and  less  so  with  North  Africa,  than  it  is  at 
present.  There  is,  then,  an  interesting  parallel  between  the  Old 
and  New  Worlds,  for  in  both  all  the  northern  families  range  into 
the  southern  areas ;  and  in  both  it  is  the  latter  areas  which  have 
in  addition  a  number  of  families  peculiar  to  them.  The  same 
phenomenon  is  to  be  noticed  in  birds,  reptiles,  fishes,  and  pro- 
l)ably  many  other  classes.  Thus,  in  the  case  of  birds,  the  species 
are  far  more  crowded  in  the  south  than  in  the  north.  The 
northern  regions,  which  together  comprise  about  21  million 
square  miles,  have  1110  species,  according  to  Sclater's  estimate  in 
1858 ;  while  the  southern  regions,  which  in  the  aggregate  have  a 
land  surface  of  about  24  million  square  miles,  are  inhabited 
by  about  6000  species.  The  districts  richest  in  species  are  India 
and  South  America.  Again,  amongst  fishes,  of  which  8000 
species  are  known,  upwards  of  2000  have  been  found  in  India 
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only ;  and  South  America  also  has  a  remarkably  varied  piscine 
fauna.  Of  the  many  coincidences  which  coexist  with  this  ar- 
rangement, climate,  at  any  rate,  does  not  seem  to  he  the  most 
important;  and  although  no  one  condition,  or  peculiar  set  of 
conditions,  should  he  specially  referred  to  as  the  main  cause  of  the 
arrangement ;  yet  there  seems  to  be  a  close  connection  between 
the  degree  of  isolation  of  the  land  and  the  variety  of  the  fauna. 
Another  remarkable  feature  of  these  living  faunas  of  the  south 
is  that  they  have  a  more  antique  element  in  them  than 
those  of  the  north, — that  is,  the  nearest  living  representa- 
tives of  the  oldest  extinct  vertebrate  species  of  the  north  are 
nearly  always  resident  in  South  America,  or  South  Africa,  or 
South  Asia  and  Australasia,  and  very  rarely  in  the  northern 
hemisphere.  Thus,  to  cite  one  or  two  examples,  the  nearest 
living  relative  of  the  Archwopteryz  is  the  Ghauna  derbiana  of 
Brazil  ;  the  nearest  allied  recent  representative  of  the  triassic 
Hyperodapedon  of  Great  Britain  is  the  Hatteria  of  New  Zealand  ; 
the  Osteolepis  of  the  Old  Red  Sandstone  is  not  very  different  from 
the  Polypterus  of  African  rivers ;  and  we  might  give  illustrations 
from  many  other  families.  We  do  not  mean  to  say  that  the 
antique  types  do  not  exist  in  the  north,  but  that  they  are  much 
more  abundant  in  the  south.  Neither  do  we  mean  to  urge  that 
climate  has  an  unimportant  influence  in  regulating  distribution  ; 
for  amongst  European  animals  there  are  many  facts  which  show 
a  close  connection  between  the  boundary  of  a  species,  or  group  of 
species,  and  the  temperature.  Thus,  we  may  refer  to  the  range 
of  the  reindeer  [Cervid^e,  E.  C.  S.]  ;  and  to  the  gradual  increase 
in  the  number  of  genera  and  species  of  fishes  and  molluscs  in 
passing  from  north  to  south.  Thus,  there  are  120  genera  of 
fishes  in  Scandinavian  seas,  130  in  those  of  Great  Britain,  and 
2-27  in  the  Mediterranean.  Again,  the  mollusca  (exclusive  of 
nudibranchs  and  tunicates)  increase  from  116  genera  in  the  north, 
to  129  in  British  seas,  and  155  in  the  Mediterranean  sea. 

We  have  said  that  the  present  distribution  of  animals  tlirows 
much  light  upon  the  former  alterations  in  the  position  and 
connections  of  land  and  water.  Each  class  probably  teaches 
much  in  common  with  other  classes,  but  in  addition,  it  indicates 
something  which  the  others  do  not.  Hence,  caution  is  required 
in  applying  too  generally  the  indications  drawn  from  any  one 
class.  No  group  is  so  well  known  as  mammals,  and  it  is  pro- 
bable there  are  fewer  species  undiscovered  in  this  than  in  any 
other  class.  Hence  the  distribution  of  this  group  reveals  things 
more  clearly  than  that  of  any  other ;  and  on  this  ground  we 
preferentially  select  a  few  facts  from  it. 

Living  monkeys  are  restricted  to  warm  climates.  Their 
northern  limit  is  about  20°  N.  lat.  in  America  and  Asia ;  and  35° 
N.  lat.  in  the.  Mediterranean  area,  where  they  extend  to  the 
African  borders  of  that  sea,  while  one  species  is  sparingly 
represented  in  Gibraltar.  Formerly  they  existed  much  farther 
north  in  Europe.  The  greatest  density  of  species  occurs  a  few 
degrees  on  either  side  of  the  equator  in  America,  Africa,  and 
Asia.  The  southern  limits  are  La  Plata  in  America,  the  ocean 
south  of  Africa,  and  the  islands  off  North  Australia.  Monkeys, 
however,  are  not  known  farther  east  than  Celebes  in  the  south, 
and  Japan  in  the  north.  The  American  monkeys  form  a  group 
distinct  from  the  Old  World  species;  the  latter  constitute  the 
Platyrhini,  and  range  from  the  west  coast  of  Africa  to  the 
extreme  eastern  limits  of  the  order.  The  same  difference  has 
obtained  as  far  back  as  monkeys  have  been  traced,  or  the 
miocene,  perhaps  the  eocene,  period.  From  these  facts  we  draw 
the  hypothesis  that  there  has  been  no  land  connection  between 
Africa  and  America  which  would  permit  monkeys  to  pass  from 
the  one  continent  to  the  other  ;  we  might  hazard  a  more  general 
hypothesis,  and  infer  that  there  has  been  no  land  connection 
between  America  and  Africa  anywhere  within  the  parallels  of 
30°  on  either  side  of  the  equator  ;  and  might  even  venture  still 
farther,  and  extend  the  northern  limit  to  the  50th  degree  of 
latitude.  The  catarhine  monkeys  stretch  from  West  Africa  to 
Celebes,  and  on  all  the  principal  intermediate  islands.  This 
seems  to  point  to  the  existence  of  a  continuous  land  surface 
between  these  two  extremes  since  the  eocene  period.  The 
continuity  may  have  been  contemporaneous,  or  epochal.  Our 
meaning  will  be  clearer  if  we  restate  the  phrase  in  another  way. 
There  may  have  been  a  continuity  of  surface  from  Africa  to 
Celebes  at  one  and  the  same  time;  or  Africa  may  have  been 
connected  with  Madagascar,  Arabia,  and  India,  at  the  same 
moment ;  subsequently  India  may  have  been  disconnected  from 
Africa,  and  then  connected  with  Sumatra  and  Celebes.  It  is 
this  latter  kind  of  continuity  that  we  have  termed  epochal. 
This  connection  has,  as  the  facts  seem  to  indicate,  occurred 
during  the  existence  of  the  anthropoid  apes,  which  now  occupy 


three  separated  areas,  viz.,  the  West  Coast  of  Africa,  Sumatra, 
and  Borneo.  The  baboons  also  occur  in  separate  areas,  viz.,  the 
southern  two-thirds  of  Africa,  the  Philippine  Islands,  and  Celebes. 
The  family  Lemuridm  occurs  in  Africa,  Madagascar,  India,  and 
the  eastern  portion  of  the  Malay  Archipelago.  Gray  divides  it 
into  two  sections,  the  Indrini  and  Lcmurini.  The  former  con- 
sists of  two  genera,  Indri  and  Propithecus,  both  of  which  are 
restricted  to  Madagascar ;  of  the  Lemurini  the  genera  Varecia, 
Lemur,  Macrorhinus,  Hapilemur,  Cheirogaleus,  Lepilcmur,  are 
restricted  to  Madagascar ;  and  the  other  genera  are  confined  to 
limited  African  regions,  with  the  exception  of  Galago,  of  which  a 
doubtful  species  is  recorded  from  Madagascar.  Madagascar  is 
the  headquarters  of  the  group,  and  we  should  surmise  that 
Madagascar  was  once  connected  with  Africa,  and  that  the  separa- 
tion occurred  before  the  establishment  of  the  present  genera, 
but  subsequent  to  the  differentiation  of  the  two  tribes. 

The  Garnivora  have  a  range  which  enables  us  to  support  the 
indications  drawn  from  monkeys,  and  to  advance  a  step  or  two 
farther.  Our  knowledge  of  the  extinct  forms  is  necessarily 
scanty  and  imperfect,  but  in  pre-glacial  times  they  occupied 
widely  separated  tracts,  or  rather  their  fossil  remains  have  only 
been  found  in  such  tracts.  They  are  the  central  portion  of 
North  America,  Southern  Europe,  and  Northern  India.  These 
tracts  occur  within  a  narrow  latitudinal  band  immediately  to 
the  north  of  the  range  of  living  monkeys.  One  genus,  viz., 
Machairodus  was  represented  in  the  pliocene  period  both  in 
America  and  in  Europe,  but  by  different  species.  From  this  we 
infer  it  as  possible  that  there  has  been  land  connection  between 
America  and  Europe  within  the  time  of  this  genus,  and  in  a 
latitude  inhabited  by  it.  What  the  extreme  range  of  the  genus 
was  there  is  no  telling,  but  the  remains  are  confined  between  40° 
and  54°  N.  lat.  in  both  continents.  The  connection  may  have 
been  within  these  latitudes,  but  from  other  circumstances  it  was 
probably  somewhat  farther  north,  or  between  50°  and  60°  N.  lat. 
The  little  we  know  about  the  large  carnivores  indicates  that 
their  range  has  been  diminishing  for  a  long  time  past,  and  that 
their  northern  limit  has  been  retreating  southward.  The  lion 
and  the  tiger,  the  principal  representatives  of  the  genus  Felis, 
occupy  distinct  areas  which  just  overlap.  The  lion  roams,  or 
did  within  the  memory  of  man,  throughout  Africa,  Arabia, 
Persia,  and  North- West  India.  The  tiger  begins  in  Persia  and 
roams  throughout  India,  Thibet,  China,  Sumatra,  and  Java ;  but 
does  not  extend  into  Ceylon  or  Borneo.  The  distribution  of  the 
leopards  and  jaguars  is  almost  the  same  as  that  of  the  monkeys  ; 
one  important  difference  is  that  these  carnivores  do  not  occur  in 
the  islands  east  of  Borneo  and  Java.  But  there  is  one  significant 
fact  which  is  certainly  difficult  to  explain,  but  which  we  imagine 
is  an  important  clue  to  the  past  distribution  of  the  group.  Felis 
irbis  is  one  of  the  most  characteristic  animals  in  Thibet  and 
Siberia.  Felis  onca,  the  jaguar,  is  exceedingly  like  it,  and 
occurs  in  Central  America.  Murray  says  of  them  "  that  their 
physical  resemblance  to  each  other  is  too  great  to  allow  any  one 
to  doubt  that  they  have  been  derived  either  from  a  common 
ancestor  or  one  from  the  other.  How,  then,  are  we  to  account 
for  their  being  found  on  opposite  sides  of  the  Atlantic  or  Pacific. 
The  closeness  of  their  resemblance  naturally  suggests  a  recent 
divergence  from  the  common  stock,  and  we  might  expect  that 
their  distribution  is  due  to  the  ancestors  of  the  one  or  the  other 
having  found  their  way  across  from  Europe  to  America,  or  from 
America  to  Europe,  after  the  retreat  of  the  glacial  cold,  and 
before  the  bridge  afforded  by  the  miocene  Atlantis  had  been 
broken  down.  But  unfortunately  for  this  view  we  know  that 
this  bridge  was  severed  before  mammals  had  become  established 
sufficiently  far  north  to  avail  themselves  of  it.  It  is  only 
northern  plants  and  insects  which  have  found  the  way  from 
Europe  to  America  after  the  return  of  warmth.  If  it  had  been 
open  for  the  leopard  it  was  also  open  for  the  cave  lion  and  the 
cave  hysena,  and  their  absence  in  America  is  a  strong  presump- 
tion against  such  a  bridge  being  then  open.  We  are  thus  driven 
to  refer  the  origin  of  these  leopards  in  both  hemispheres  to  a 
period  antecedent  to  the  glacial  epoch.  The  smaller  cats  are 
about  equally  divided  between  southern  Asia  and  South 
America.  The  hyaenas,  so  far  as  the  facts  go,  are  only  known  in 
the  Old  World,  but  they  extended  much  farther  north  in  the 
post-pliocene  period  than  they  do  now.  The  Canidce-  are  world- 
wide ;  but  the  distribution  of  its  subsidiary  groups  corresj>onds 
nearly  with  the  great  mammalian  regions  as  understood  by 
Murray.  The  true  wolves  stretch  all  across  the  land  of  the 
northern  hemisphere  north  of  30°  lat.  in  America  and  a  somewhat 
higher  latitude  in  Asia,  but  they  rarely  go  farther  north  than 
the  Arctic  circle.    They  existed  within  the  historic  period  in 
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the  British  Isles ;  the  dog-wolves  are  confined  to  South  America  ; 
the  jackals  to  Africa  and  South  Asia  ;  and  the  dingo  to  Austra- 
lasia. The  Mustelidce  are  very  generally  distributed,  occurring 
throughout  America,  Europe,  Asia,  and  many  parts  of  Africa. 
They  are  absent  from  the  Australian  region,  as  also  from  Mada- 
gascar and  Ceylon.  The  great  preponderance  of  species  is  in 
the  northern  temperate  zones  of  America,  Europe,  and  Asia, 
and  most  of  the  tropical  species  abound  most  in  the  coldest  habi- 
tats of  their  region.  The  great  stronghold  of  the  family  is 
America,  where  one  half  the  species  are  found  ;  one  sixth  of 
them  are  natives  of  southern  Asia  ;  one  ninth  are  restricted  to 
northern  Asia  ;  another  ninth  belong  to  Africa  and  the  Medi- 
terranean district,  and  the  remaining  ninth  are  scattered  over  the 
northern  parts  of  Asia  and  America.  Several  genera  are  common 
to  North  America  and  Europe  ;  from  which  we  gather  the  same 
hypothetical  inference  as  we  did  from  the  distribution  of  the 
Felicia:,  namely,  that  there  has  been  a  northern  connection  be- 
tween Europe  and  America  in  middle  latitudes  since  the  origin 
of  these  genera.  The  ratel  ranges  from  the  Cape  of  Good  Hope 
to  Arabia,  Persia  and  North  India.  The  Ursidce  form  a  compact 
group,  that  is,  the  species  are  closely  allied  one  to  another,  and 
hence  their  distribution  is  calculated  to  afford  valuable  testi- 
mony. The  common  bears,  Ursus,  occupy  nearly  the  same  area 
as  the  wolves,  but  with  a  more  southward  extension.  U.  arctos 
formerly  occurred  in  Britain,  and  extends  all  across  the 
Europseo-Asiatic  continent,  and  although  the  bear  is  a  good 
swimmer,  this  fact  would  lead  to  the  conjecture  that  before  the 
species  became  extinct  in  Britain,  and  subsequent  to  its  appear- 
ance as  a  species,  England  was  united  with  the  continent.  This 
conjecture  is  abundantly  verified  by  other  facts.  Closely  allied 
to  the  European  brown  bear  is  the  U.  ferox  of  America ;  and 
this  again  points  to  the  circumstance  that  since  the  pliocene 
period  the  bears  have  been  able  to  communicate  between  Europe 
and  America.  It  might  be  suggested  that  this  communication 
was  and  is  by  water  ;  but  the  circumstance  that  the  American 
bears  are  not  quite  the  same  as  those  of  Asia  or  Europe  would 
indicate  that  the  two  groups  are  now  isolated.  Moreover,  if  it 
be  true  that  the  extinct  U.  prisms  of  Europe  is  the  same  as  the 
U.  ferox  of  America,  as  has  been  urged  by  recent  anatomists,  this 
points  to  a  closer  connection  between  the  continents  formerly 
than  now.  It  is  somewhat  difficult  to  be  confident  as  to  thn 
correct  determination  of  species,  upon  which  a  great  deal  de- 
pends, and  hence  too  much  reliance  should  not  be  placed  upon 
the  truth  of  the  conclusions  drawn  from  their  distribution. 

The  Equidce,  so  far  as  known,  appear  to  have  had  a  remark- 
able distribution.  All  the  indigenous  living  species  are  confined 
to  South  and  East  Africa  and  southern  Asia.  Nowhere  do  they 
reach  much  farther  north  than  50°  N.  lat.  The  extinct  species 
have  been  found  in  South  Europe,  tbeir  northern  limit  Deing 
about  54°.  Crossing  the  Atlantic  the  extinct  species  occupied 
the  area  between  23°  and  50°  N.  lat.  and  the  whole  of  South 
America.  The  extinct  Equidrn  thus  occupied  three  distinct 
tracts,  none  of  which  areas  coincide  with  that  on  which  the 
living  species  are  found.  Do  these  tracts  represent  centres  of 
creation?  We  imagine  not.  And,  as  one  instance  in  favour  of 
their  former  connection  in  some  way,  it  may  be  noticed  that  E. 
curvidens  has  been  discovered  both  in  South  America  and  in  the 
United  States ;  and  that  the  species  most  nearly  allied  to  it  is 
the  quagga,  which  is  confined,  to  the  southern  extremity  of 
Africa.  Resorting  to  conjecture,  not  however  in  a  random  way, 
but  according  as  the  facts  appear  to  point,  we  should  suppose 
that  Equus  curvidens  has  passed  from  South  America  to  the 
United  States  ;  that  this  species  or  an  allied  one  has  crossed  by 
land  from  the  United  States  to  Western  Europe  and  North 
Africa,  and  that  this  has  been  replaced  by  the  quagga.  One 

Sood  fact  in  support  of  this  view  would  be  the  occurrence  in  the 
ater  tertiary  strata  of  Europe  of  a  horse  connecting  E.  curvidens 
with  the  quagga,  or  of  either  of  these  species.  The  distribution 
of  the  living  and  extinct  Camelidce  is  somewhat  analogous  to 
that  of  the  horses,  in  that  the  living  and  extinct  forms  occupy 
different  areas.  The  living  species  dwell  in  the  tract  extending 
from  China  on  the  east,  through  Thibet,  North  India,  Persia, 
and  Arabia,  to  North  Africa  on  the  west.  The  northern  limit  is 
about  43°  N.  lat.  Another  portion  of  the  family  dwells  on 
the  Andes  from  the  Equator  to  54°  south  of  it.  The  extinct 
species  have  been  found  in  North  Asia,  North  America,  and 
South  America.  Murray  has  some  remarks  upon  this  group, 
which  we  quote.  "  The  camel  is  a  very  ancient  beast,  one  of 
the  oldest,  if  not  the  oldest,  species  of  mammal  now  living  on 
the  face  or  the  earth,  and  it  has  apparently  always  been,  as  at 
present,  a  servant  of  man.    Other  domesticated  animals — the 


dog,  the  elephant,  the  horse,  the  ox,  and  the  sheep — have,  with 
greater  or  less  success,  been  referred  by  naturalists  to  their 
original  wild  types  ;  but  all  attempts  to  do  so  with  the  camel 
have  stopped  short  at  the  threshold,  from  the  simple  fact  that 
it  is  sole  and  singular,  and  has  no  allies  in  the  hemisphere  in 
which  it  is  found,  nor  have  any  wild  species  of  its  own  genus  ever 
been  met  with.  The  first  accounts  of  it,  in  perhaps  the  oldest  book 
in  the  world  (Job),  speak  of  it  as  domesticated,  and  there  are 
no  accounts  of  its  ever  having  been  otherwise.  But  Sir  Proby 
Cautley  and  Dr.  Falconer  discovered  in  the  Sevalik  formations 
in  the  Himalayahs  remains  of  it,  or  of  species  (they  think  there 
are  two)  so  closely  allied  to  it  as  to  be  scarcely  distinguishable 
from  it.  As  the  difference  is  so  slight,  it  pleases  us  to  think  that 
we  may  have  here  in  this  most  ancient  animal,  a  species  which 
saw  the  miocene  epoch,  and  which  has  survived  all  the  chances 
and  changes  which  have  taken  place  since  then.  Subsequent  to 
that  time  another  well  marked  species  also  existed,  the  huge 
Merycotherium;  a  monster,  a  giant,  a  camel  as  big  as  a  came- 
lopard.  Possibly  it  may  have  been  contemporaneous  with  the 
camel  during  the  miocene  period,  but  traces  of  it  have  only  been 
met  with  in  the  Siberian  drift.  This  may  fairly  be  held  to 
extend  the  range  of  the  Camelidcv  to  the  eastern  bounds  of  Asia, 
and  Ave  find  it  taken  up  on  the  other  side  of  the  Pacific  by  the 
genus  Camelops  found  in  Kansas,  and  the  genera  Procantelus  and 
Leptauchenia  from  the  Mauvaises  Terres  on  the  Missouri,  and 
carried  down  into  Brazil  by  extinct  species  of  the  Guanaco, 
remains  of  which  were  found  by  Dr.  Lund  in  the  caverns  of 
Brazil."  The  current  evidence,  then,  it  will  be  observed,  so 
nearly  bridges  over  the  great  chasm  between  the  two  areas  occu- 
pied by  the  living  forms  that  very  little  more  is  wanting  to 
convince  the  student  that  the  area  of  distribution  of  this  family, 
if  all  were  known,  would  prove  to  be  a  continuous  land  area. 
All  the  species  are  terrestrial,  and  so  rarely  take  to  water  that 
one  is  not  inclined  to  credit  them  with  having  extended  their 
boundaries  by  swimming  across  large  arms  of  the  sea.  It  seems 
probable  that  the  areas  of  all  families  are  continuous,  however 
much  the  members  may  now  be  scattered.  The  distribution  of 
the  Bovidce  is  exceedingly  scattered,  but  if,  as  many  facts  seem 
to  show,  the  intermediate  areas  have  at  one  time  or  other  sup- 
ported one  or  more  species,  we  have  another  family  to  support 
the  notion  that  Europe  and  America  were  once  united.  The 
musk-ox  has  usually  been  referred  to  this  family,  but  many 
good  authorities  now  consider  it  to  be  a  sheep,  and  therefore  no 
further  allusion  will  be  made  to  it  here.  The  bison  occurs  in 
the  central  portion  of  the  United  States.  It  is  represented  in 
Europe  by  the  aurochs,  which,  not  many  centuries  back,  was 
generally  distributed  in  the  temperate  zone  ;  and  a  species  inter- 
mediate between  it  and  the  bison  has  been  found  in  the  post- 
glacial deposits  of  Northern  Europe  and  Western  Siberia.  The 
gayal  (Bos  frontalis),  occupies  a  small  tract  in  North-east  India, 
contiguous  to  those  to  which  the  gayour  (Bos  gaurus),  and  Ben- 
tang  (Bos  sondaicus),  are  restricted.  The  former  occurs  through- 
out India  ;  the  latter  stretches  from  Birma  through  some  of  the 
islands  of  the  Malayan  Archipelago  to  Java.  Bos  taurus  is  dis- 
tributed through  various  parts  of  Africa,  Asia  and  Europe  ;  B. 
'primigenius,  B.  longifrons,  and  B.  frontosus,  belong  to  Western 
Europe. 

Amongst  the  Ovidaz  also  there  is  one  genus  common  to  Europe, 
Asia,  and  America.  Giebel  recognises  five  species  only  of  Ovis. 
0.  musimon  occurs  in  the  countries  bordering  the  north-east 
end  of  the  Mediterranean  sea  ;  0.  tragelaphus  in  North  Africa  ; 
0.  argali  and  0.  burrhel  in  Asia ;  and  0.  montana  in  the  Rocky 
Mountains.  The  0.  nivicola  of  Kamtschatka  may  be  a  sixth 
species,  and  0.  sibirica  of  the  Altai  Mountains  a  seventh.  The 
goats  have  very  nearly  the  same  distribution  as  the  sheep.  The 
Antilopidce  occupy  a  continuous  area,  which  extends  from  the 
Cape  of  Good  Hope  on  the  south  to  the  Mediterranean  on  the 
north,  and  eastwardly  as  far  as  the  Pacific  Ocean.  The  species 
are  most  abundant  in  South  Africa,  less  in  Nubia,  Arabia, 
India,  and  the  Malayan  Archipelago  ;  and  still  less  so  in  the 
countries  farther  north.  Giebel  arranges  the  species  into  11 
groups  ;  each  group  generally  occurs  in  one  area.  There  is  an 
exception,  viz.,  the  group  Bovina,  one  species,  Anoa  depressicornis, 
occurring  in  Celebes,  and  a  second,  Damalis  oreas  in  South  Africa. 
The  Gervida  extend  through  Europe,  Asia,  and  America.  Seve- 
ral of  the  species  frequenting  high  latitudes  are  common  to 
America  and  the  Old  World.  The  swine  (Suidee)  are  essentially 
the  inhabitants  of  warm  climates,  the  head-quarters  being  the 
East  Indies.  Like  most  families  whose  range  is  more  southern 
than  northern,  the  American  forms  are  generally  distinct  from 
those  of  other  continents.    When  a  family  is  more  confined  to 
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the  temperate  zone  there  is  a  somewhat  closer  zoological  relation; 
butwhen  a  familytends  towardshigh  latitudes, itis  not  unusual  for 
closely  allied,  or  even  the  same  species,  to  occur  in  both  America 
and  the  Europseo-Asiatic  continent.  The  Anoplotheriidce  is  an 
extinct  family  ;  remains  of  its  species  have  been  found  in  India, 
Western  Europe,  and  North  America,  or  the  same  distribution 
as  that  of  the  preglacial  carnivores.  This  similarity  in  part  arises 
from  the  sporadic  distribution  of  the  older  tertiary  mammalia- 
containing  strata.  The  genus  Tapirus  consists  of  several  species, 
of  which  some  occupy  an  area  widely  separated  from  that 
occupied  by  the  others.  T.  americanus  has  a  wide  extension  in 
South  America.  T.  Laurillardi  probably  inhabits  Venezuela. 
T.  Bairdii  is  also  a  Central  American  species.  T.  Roulini  dwells 
in  the  higher  ranges  of  the  Andes,  and  is  clothed  with  long,  closely 
felted  hair.  T.  indicus  is  confined  to  Sumatra,  Malacca,  and 
south-west  China.  This  arrangement  seems  quite  in  harmony 
with  the  idea  of  special  creation  in  distinct  centres,  and  opposed 
to  that  of  continuous  areas  for  the  same  family.  The  gap  is 
partially  filled  up  by  what  we  know  of  the  fossil  species,  and 
we  expect  future  researches  will  supply  the  deficiency.  At  any 
rate,  fossil  remains  of  existing  species  have  been  discovered  in 
Texas  ;  and  relics  of  extinct  species  of  the  same  genus  have 
turned  up  in  various  parts  of  western  Europe.  On  the  hypo- 
thesis of  continuous  areas,  this  instance  is  strongly  in  favour 
of  a  land  connection  between  western  Europe  and  eastern 
America.  The  Proboscidce  existed  during  the  miocene  period 
in  the  United  States,  western  Europe,  and  northern  India. 
In  the  pliocene  period  they  ranged  from  Patagonia  to  Russian 
America,  and  so  by  northern  Asia  to  western  Europe  ;  while 
the  existing  species  have  lived  in  Europe,  and  are  living  in 
Africa  and  India.  Who  will  trace  out  in  what  way  and  in  what 
order  these  changes  of  distribution  were  effected  ?  It  would 
seem  that  in  the  upper  miocene  period  there  was  an  overland 
route  from  America  to  western  Europe  across  the  site  of  the 
Atlantic  ;  that  in  pliocene  times  elephants  and  mastodons  were 
able  to  bridge  the  chasm  between  America  and  Asia,  and  that 
since  then  the  species  peculiar  to  Africa  has  appeared  on  that 
continent.  Murray  has  the  following  remarks  as  to  when  and 
where  Africa  probably  derived  its  species  : — "  We  may  assume 
that  it  was  not  before  the  miocene  epoch,  as  no  evidence  of  the 
existence  of  any  prior  to  that  period  has  anywhere  been  found. 
If  at  the  miocene  period,  then  there  must  have  been  some  other 
connection  between  Africa  and  other  continents  than  what  now 
subsists — for  at  that  time  there  were  elephants  also  both  in  North 
America  and  India;  and  the  idea  of  three  separate  centres  of  crea- 
tion is  out  of  the  question.  It  follows  that  a  connection  between 
Africa  and  some  other  country  where  pachyderms  were,  must  have 
subsisted  to  allow  of  their  appearance  there ;  and  as,  for  many  rea- 
sons, a  connection  of  Africa  with  India  seems  more  probable  than 
one  with  any  [other]  country,  the  pachyderms  furnish  additional 
confirmation  of  the  hypothesis  of  a  former  connection  with  it.  Dr. 
Falconer's  views  correspond  with  this  in  referring  to  India  as  the 
nursery  of  the  European  forms,  both  of  African  and  Indian 
type.  He  says  that  if  the  asserted  facts  be  correct,  they  seem 
clearly  to  indicate  that  the  older  elephants  of  Europe,  such  as 
E.  mcridionalis  (of  the  African  type)  and  E.  antiquus  (of  the 
Indian  type),  were  not  the  stocks  from  which  the  later  species, 
E.  primigenius  and  E.  africanus,  spring,  and  that  we  must  look 
elsewhere  for  their  origin  ;  and  that  the  nearest  affinity,  and  that 
a  very  close  one,  of  the  European  E.  mcridionalis  is  with  the 
miocene  E.  planifrons  of  India  ;  and  of  E.  primigenius  with  the 
existing  Indian  species.  That  E.  primigenius  may  have  sprung 
from  the  present  or  some  extinct  Indian  species  seems  extremely 
probable.  As  to  E.  meridionalis,  we  must  remember  if  it  is 
near  to  E.  planifrons,  so  is  E.  africanus,  all  these  belonging  to 
the  same  section,  and  E.  planifrons  being  the  only  Indian  one 
with  the  African  type."  For  our  part  the  facts  do  not  seem  to 
indicate  any  closer  connection  between  Africa  and  India  than 
at  present.  For  they  show,  first,  that  in  post-pliocene  times 
elephants  had  a  high  northern  range,  whereas  now  their  range  is 
restricted  to  the  south ;  and  next  that  both  the  Indian  and 
African  species  of  the  present  day  formerly  lived  north  of  the 
Mediterranean.  There  is  no  obvious  objection  why  the  African 
species  may  not  have  entered  from  the  north  by  the  present 
land,  or  by  the  land  which  there  is  reason  to  think  connected 
Italy  and  Sicily  with  North  Africa.  This  is  quite  in  harmony 
with  what  we  know  of  the  southern  retreat  of  a  portion  of  the 
post-pliocene  fauna  at  and  after  the  glacial  epoch. 

One  of  the  peculiar  features  of  the  South  American  mam- 
malian fauna  is  the  great  number  of  Edentata  which  it  includes. 
Were  Edentates  restricted  to  South  America,  it  might  be  urged 
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that  this  order  was  specially  created  for  this  district,  and  that 
they  never  lived  anywhere  else.  At  present  they  are  found 
from  Patagonia  to  Texas  in  America ;  in  South  Africa  ;  and  again 
from  the  east  coast  and  south  point  of  India  to  Java  and  the 
Philippine  Islands.  Fossil  species  have  been  found  in  the 
United  States  between  20°  and  50°  N.  lat.;  and  so  nearly  allied 
are  they  to  South  American  forms,  that  it  is  probable  they  occu- 
pied a  continuous  area  in  some  past  geological  time.  A  fossil 
species  has  been  discovered  in  Europe,  on  which  Murray  thus 
remarks  : — "  One  most  interesting  fact  bearing  upon  this  point 
[viz.,  the  connection  of  America  with  other  southern  lands],  is 
that  the  remains  of  an  extinct  edentate  animal  (named 
Macrotherium  giganteum)  have  been  found  in  the  Old  World 
(from  miocene  beds  at  Sansans,  in  the  South  of  France,  and 
at  Linz),  and  although  they  are  very  imperfect,  sufficient  has 
been  made  out,  first,  to  lead  Cuvier  to  class  them  with  the 
Pangolin  ;  and  now,  when  additional  though  still  most  meagre 
materials  have  been  obtained,  to  cause  Gervais  to  suppose  them 
most  akin  to  Orycteropus ;  lastly,  to  enable  Professor  Owen  to  say 
with  confidence  that  they  belonged  to  a  gigantic  genus  inter- 
mediate between  the  Manis  and  Orycteropus.  It  is  right  to  add, 
however,  that  this  determination  is  not  that  of  all  palaeonto- 
logists. Dr.  Giebel  finds  no  resemblance  in  the  remains  to 
those  of  Orycteropus.  He  thinks  them  much  closer  to  the 
smaller  armadillos.  The  determination  of  this  point  has  much 
interest.  If  the  animal  was  a  pangolin,  it  shows  that  the  only 
edentate  fossils  in  the  Old  World  belonged  to  the  same  type  as 
still  continues  to  inhabit  it  ;  while,  if  more  nearly  allied  to  the 
armadillo,  it  furnishes  another  instance,  in  addition  to  that  of 
eocene  opossums  from  the  Paris  gypsum,  of  a  form  supposed  to 
be  peculiar  to  South  America  having  at  that  time  also  lived  in 
Europe.  Professor  Owen  regards  its  Old  World  relations 
(between  Manis  and  Orycteropus)  as  deeply  interesting,  on 
account  of  the  geographical  position  of  both  these  edentate 
genera,  viz.,  on  tracts  of  land,  which  are  now  most  contiguous  to 
the  continent  containing  the  remains  of  the  extinct  osculant 
genus  ;  but  although  most  contiguous  now,  we  must  remember 
that  at  the  time  when  Macrotherium  lived,  Africa  was  wholly  dis- 
articulated from  Europe,  and  India  probably  from  Asia;  the  com- 
munication between  the  country  to  the  north  and  that  to  the  south 
of  the  line  of  the  Himalayan  range  and  its  extensions  being  ap- 
arently  difficult  or  wholly  interrupted.  In  fact,  there  appears  to 
ave  been  freer  communication  between  the  New  World  and  the 
Old  than  between  the  Africano- Indian  region  and  Europe." 

The  Insectivora  occur  in  North  America,  but  do  not  extend 
beyond  the  Arctic  circle  in  Asia  and  Africa.  The  moles  have  a 
sporadic  distribution,  some  being  resident  in  the  United  States, 
others  in  the  southern  portion  of  Europe  and  Asia,  and  again 
others  in  South  Africa.  The  group  occupying  each  area  belongs 
to  a  particular  type  ; — Talpa  representing  Europe  and  Asia  ; 
Scalops,  North  America  ;  and  Chrysochloris,  South  Africa.  One 
genus,  however,  is  common  to  California  and  Japan.  The  frugi- 
vorous  bats  form  one  of  the  few  families  which  connect  Africa 
and  India  with  Australia ;  and  they  constitute  one  of  the  few 
families  represented  on  islands,  occurring  in  Madagascar,  the 
islands  of  the  South  Pacific,  and  others.  The  leaf-nosed  bats 
occur  in  South  America,  Africa,  and  South  Europe,  southern 
Asia,  and  Australasia.  They  form  two  sections,  of  which  one, 
Ehinolophi,  are  peculiar  to  the  Old  World ;  and  the  other, 
Phyllostomata,  to  the  New  World.  The  Gymnorhince  have  nearly 
the  same  distribution  as  the  leaf-nosed  bats ;  but  they  range 
somewhat  farther  north.  In  connection  with  this,  we  find  that 
there  is  a  closer  alliance  between  the  faunas  of  an  area  of  given 
size  belonging  to  the  bats  without  nose  leaves,  than  between 
those  which  have  nasal  appendages.  Thus,  there  is  no  genus  of 
leaf-bearing  bats  common  to  the  Old  and  New  World ;  whereas 
several  genera,  and  some  species,  belonging  to  other  families, 
are  found  both  in  America  and  Europe. 

The  Hystricidm  are  found  in  North  and  South  America,  in 
Africa,  and  in  southern  Asia.  The  species  are  most  abundant  in 
Brazil,  less  so  in  other  parts  of  South  America,  still  less  so  in 
Central  and  North  America,  and  still  less  in  Africa  and  Asia. 
Very  few  species  have  a  high  northern  range.  The  porcupines,  or 
Hystricina,  are  common  to  America,  Europe,  Africa,  and  Asia. 
The  Old  World  species  are  burrowers,  and  have  a  different  type 
of  structure  from  their  New  World  allies,  which  are  arboreal  in 
habits,  and  provided  with  prehensile  tails.  The  beavers  show  a 
remarkable  distribution.  The  extinct  species  have,  as  yet,  only 
been  obtained  from  the  east  coast  of  the  United  States,  and  the 
west  coast  of  France.  The  living  species  have  a  wide  range  in 
North  America,  and  had  very  recently  in  Europe.    The  genus 
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Lagomys  occurs  in  the  Rocky  Mountains,  and  in  Central  Asia. 
Its  former  connection  would  seem  to  have  been  by  way  of  Asia 
and  America  ;  but  as  fossil  species  are  known  in  the  pliocene 
beds  of  Western  Europe,  there  is  a  possibility  that  the  connecting 
route  was  from  Europe  to  North  America.    The  genera  Tamias 
and  Spermophilus  extend  along  the  temperate  region  of  Asia,  and 
by  Behring's  Straits  into  North  America ;  the  species  on  either 
side  of  the  strait  are  distinct,  although  very  similar,  and  the 
course  of  migration  seems  to  have  been  across  the  straits  them- 
selves, or  the  land  which  occupied  their  site.    Caution,  however, 
is  required  in  assuming,  without  the  direct  warrant  of  facts,  that 
these  creatures  can  readily  cross  the  straits,  either  by  water,  or  by 
ice,  when  frozen  over.    Murray  has  some  remarks  on  this,  which 
we  give  here,  in  order  that  his  views  may  be  rendered  clear  : — 
"  Dr.  Baird  says,  and  I  suspect  the  majority  of  naturalists  would 
concur  in  the  remark,  that  '  there  is  nothing  to  prevent  the 
mammalia  of  the  north-western  portions  of  the  American  con- 
tinent from  passing  over  to  Asia,  or  the  strait  intervening, 
when  frozen  over  every  winter.'    Now,  I  think  we  may  some- 
times stretch  this  idea  too  far.    It  is  perfectly  true  as  regards 
some  animals,  but  I  am  not  sure  that  it  is  equally  applicable  to 
all.    The  quotation  which  I  have  given  from  Captain  M'Clin- 
tock's  diary  shows  that  apparently  the  whole  of  Polar  animal 
life  is  migratory,  and  swarms  across  the  ice  as  freely  as  over  the 
land.    But  I  have  some  difficulty  in  believing  that  non-Polar 
animals  would  equally  avail  themselves  of  the  same  means  of 
transit.     Certainly  the  fact  seems  to  have  been  that  these 
Spermophilm  do  not  avail  themselves  of  this  yearly  bridge,  for 
neither  of  them  extend  their  range  beyond  their  respective  con- 
tinents, but  come  up  close  to  the  straits — S.  Parryi  being  found 
in  the  island  of  Aricamtchitchi  at  the  straits,  and  the  other  on 
the  Kamtschatkan  shore.    If  it  were  not  so — if  the  time  when 
they  crossed  from  one  continent  to  the  other  was  not  distant, 
why  are  they  not  absolutely  identical  ?    If  S.  Parryi  could  take 
a  run  across  to  see  its  cousin,  S.  Eversmanni,  every  winter,  or 
V.  Eversmanni  in  like  manner  come  over  to  America,  why  should 
ill  the  American  specimens  be  bigger  ?  and  why  should  they  all, 
and  always,  have  shorter  and  bushier  tails  ?    Some  distinctive 
difference  occurs  in  every  species  with  which  I  am  acquainted, 
which  is  represented  both  in  North  America  and  the  Old  World. 
There  is  constantly  a  perceptible  distinction,  although  it  be  slight. 
On  this  ground,  it  seems  to  me  plain  that  the  journey  across 
Behring's  Straits  is  not  a  thing  which  'there  is  nothing  to 
prevent.'    In  one  sense  (the  physical  one)  there  is  nothing  to 
prevent  it."    He  goes  on  to  remark  that  the  voyage  is  one  of 
great  hardship  and  uncertainty  to  a  Spermophile.    Several  days 
would  be  required,  no  food  would  be  obtainable,  and  there  is  no 
apparent  inducement  to  leave  the  place  where  food  is;  for  an 
unknown  locality,  to  reach  which  so  much  danger  is  braved. 
The  Spermophiles,  it  should  be  noticed,  are  not  migratory 
animals.    The  Arvicolince,  exclusive  of  the  Lemmings?  are  spread 
over  the  northern  hemisphere  ;  but  few  species  occur  in  high 
latitudes,  nor  are  any  known  south  of  20°  N.  Lit.    The  Lemmings 
range  as  far  north  as  navigators  have  attained.    The  Muridm  are 
exceedingly  numerous  in  species,  and  have  a  very  wide  range. 
Like  some  other  families,  which  occur  in  both  the  Old  and  New 
Worlds,  the  groups  occupying  the  two  areas  form  natural 
zoological  sections.    Those  of  the  Old  World  have  large  and 
broad  molars,  with  transversely  situated  tubercles;  the  upper 
molars  have  three  tubercles  in  each  transverse  series.    Those  of 
the  New  World  have  narrower  molars,  and  only  two  tubercles  in 
each  transverse  row.    This  seems  to  be  the  natural  arrangement, 
but  it  has  become  somewhat  confused  in  consequence  of  the 
facilities  which  civilization  has  afforded  for  the  introduction  of 
species  from  their  original  area  to  others  which  are  adapted  for 
them.    Thus,  the  common  rat  is  found  everywhere,  and  in  North 
America  it  thrives  as  well  as  any  species.    TheTe  is  no  positive 
record  as  to  when  it  was  taken  there,  but  there  is  little  doubt  it 
has  been  introduced  from  Europe  by  man.    Several  species  of 
Mus  have  been  described  as  new  from  South  America,  which  on 
examination  have  proved  to  be  varieties  of  some  common 
European  rat ;  and  it  is  highly  probable  they  have  been  intro- 
duced.   If  this  fact  be  established,  it  has  an  important  bearing 
on  geographical  distribution,  for  it  shows  that  when  a  European 
rat  is  transferred  to  South  America,  not  only  may  it  thrive,  but 
it  varies.    This  variation  has  taken  place  since  Europeans  first 
crossed  the  Atlantic.    The  indigenous  forms  on  either  side  of 
this  ocean  are  generically  distinct.    On  the  hypothesis,  then,  of 
continuous  areas,  and  the  evolution  of  species  by  variation,  it 
might  be  said  that  the  varieties  have  sprung  up  since  the  Euro- 
pean touched  upon  the  shores  of  South  America ;   and  in 


like  manner,  that  the  present  genus  Mus,  and  at  least  one 
or  two  others,  have  originated  since  the  Muridm-  on  one  side 
of  the  Atlantic  ceased  to  communicate  with  their  allies  on 
the  other.  The  cessation  of  communication  possibly  coincided 
in  time  with  the  separation  of  Europe  from  America.  The  South 
American  Muridm  are  for  the  most  part  distinct  from  those  of 
North  America,  no  species,  we  believe,  being  common,  and  but 
few  genera.  The  species,  however,  of  the  genera  which  are 
common,  usually  arrange  themselves  into  two  groups,  one  of 
which  is  found  in  the  north  and  the  other  in  the  south.  The 
differences  seem  to  show  that  at  some  former  time  North  Ame- 
rica was  separated  from  South  America.  As  illustrations  we 
give  Murray's  remarks  on  Hesperomys  and  Reithrodon.  The 
range  of  the  former  genus,  he  says,  is  seldom  laid  clown  cor- 
rectly in  physical  atlases.  "  It  is  found  over  the  whole  of  the 
continent,  both  of  North  and  South  America  ;  but  the  South 
American  species  all  differ  a  little  from  the  North  American ; 
and  not  only  so,  but  none  of  the  subsections  into  which  they 
have  been  divided  are  found  in  both.  Three  out  of  several  sub- 
genera, originally  suggested  by  Waterhouse,  have  been  adopted 
for  the  South  American  species  ;  and  Baird  has  made  three 
more  for  the  North  American.  The  differences  on  which  they 
are  founded  are,  however,  all  slight  in  degree,  and  do  not  cor- 
respond with  any  geographical  limits,  the  species  being  mingled 
with  each  other,  except  that  the  South  American  sub-genera, 
taken  as  a  body,  are  slightly  different  in  type  from  the  North 
American,  and  are  for  the  most  part  larger  in  size.  Allowing 
for  exceptions  in  both  countries,  they  can  be  best  characterized 
by  saying  that  the  South  American  species  are  all  rats,  and  the 
North  American  all  mice,  there  being  only  one  North  American 
species  of  any  size,  and  it  not  exceeding  the  dimensions  of  a 
half-grown  Norway  rat."  The  genus  Reitlirodon  was  founded  by 
Waterhouse  for  some  species  like  Hesperomys,  which  were  of 
large  size  and  possessed  grooved  incisors.  They  were  obtained 
from  Patagonia.  Subsequently  some  small  species  having  a 
similar  character  were  found  in  North  America,  and  were  also 
referred  to  Waterhouse's  genus.  The  species  of  the  south,  how- 
ever, differ  in  other  points  from  those  of  the  north.  Thus,  as 
Murray  remarks,  "  the  South  American  Reithrodons  have  a  body 
six  inches  in  length,  so  stout  and  so  full,  and  the  head  so  large 
and  much  arched,  that  one  species  has  been  called  R.  cuniculoides 
(rabbit-like).  The  tail  also  does  not  exceed  half  of  the  body. 
The  North  American  species,  on  the  contrary,  are  the  smallest 
of  the  mice,  scarcely  more  than  half  the  size  of  the  house-mouse, 
which  they  otherwise  closely  resemble  in  shape  and  proportion. 
The  tail  is  as  long  as  the  body  alone,  or  else  longer  than  the 
head  and  body  together.  The  shape  and  size  of  the  skull  are 
quite  different.  Until  the  species  of  the  South  American  Rei- 
throdon be  compared  with  the  North  American,  it  is  premature, 
therefore,  to  treat  them  as  identical.  To  do  so  may  lead  to  mis- 
apprehension of  their  affinities  and  geographical  distribution. 
I,  therefore,  in  the  meantime  speak  of  the  two  as  the  South 
American  Reithrodon,  and  the  North  American  Reithrodon. 
Three  species  of  the  South  American  genus  are  known,  one 
inhabiting  the  open  grassy  savannahs  of  Maldonado,  another  the 
coast  of  Patagonia,  and  the  third  the  straits  of  Magellan.  The 
North  American  genus  contains  four  or  five  species,  which  are 
confined  on  the  Atlantic  border  to  the  Southern  states.  They 
are  found  about  St.  Louis  and  westward  to  the  Rocky  Moun- 
tains. Species  occur  also  in  New  Mexico,  Sonora,  and  California. 
We  have  already  seen  that  there  are  grounds  for  believing  that 
the  break  between  North  and  South  America,  which  at  some 
former  time  must  have  existed,  probably  did  not  occur  to  the 
north  of  Guatemala,  but  between  it  and  New  Grenada.  The 
distribution  of  Hesperomys  and  of  the  Reithrodons  confirms  this 
view."  The  Old  World  genus,  Mus,  comprises  a  host  of  species, 
of  which  a  few  have  now  an  almost  cosmopolitan  distribution. 
All  these  there  is  little  doubt  are  really  indigenous  to  the  Old 
World  ;  but  they  so  readily  find  the  conditions  suitable  for  them 
that  it  is  a  difficult  question  to  decide  where  their  original  home 
is.  Thus,  the  brown  rat  is  now  to  all  intents  and  purposes  a  true 
European  species,  but  it  has  only  recently  become  such.  The 
Greeks  and  Romans  do  not  seem  to  have  known  it.  It  is  believed 
to  have  come  from  Asia  into  Europe  in  the  17th  or  18th  century; 
in  1775  it  was  taken  to  North  America ;  before  the  termination  of 
the  century  it  had  found  its  wray  to  Brazil ;  and  in  the  present 
century  it  has  established  itself  in  California.  Audubon  and  Bach- 
man  say  it  was  not  to  be  found  on  the  Pacific  coast  in  1851,  but 
since  then,  and  apparently  coincidently  with  the  extension  of 
the  Californian  gold-diggings,  it  has  become  as  plentiful  there 
as  in  western  Europe.    The  black  rat  seems  to  have  preceded 
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the  brown  in  most  areas,  and  to  have  afterwards  succumbed  to  it. 
Little  is  known  as  to  the  history  of  its  extension  in  Europe,  but  in 
some  countries,  England  amongst  them,  the  black  rat  is  now  rare, 
and  the  brown  very  common.  It  appeared  in  North  America 
very  soon  after  that  country  was  discovered,  spread  everywhere, 
and  will  probably  be  decimated  by  the  brown  species.  It  also 
made  its  appearance  in  New  Zealand  soon  after  European  vessels 
began  to  visit  that  island  ;  it  has  since  overrun  the  island,  and 
nearly  exterminated  an  indigenous  species  of  Mus.  The  Norway 
rat  has  arrived  there  since  1843,  and  is  pushing  its  way  vigo- 
rously to  the  disadvantage  of  its  ally.  This  constant  succession 
of  the  black  by  the  brown  rat  is  very  remarkable,  and  may  have 
an  important  bearing  upon  various  inquiries.  Thus,  a  rat  has 
been  found  in  one  of  the  Gallapagos  islands  which  is  evidently 
of  the  Old  World  type,  and  is,  moreover,  very  similar  to  the 
black  rat.  Views  may  differ  as  to  its  affinity  ;  some  may  con- 
sider it  a  variety  of  the  black,  and  others,  with  Mr.  Waterhouse, 
who  calls  it  Mus  Jacobicc,  a  distinct  species  therefrom.  "  If  a 
new  species,"  says  Murray,  "it  is  one  which  has  been  made 
within  a  few  generations.  We  can  almost  specify  the  date  since 
which  it  has  been  made.  Being  of  the  black  rat  kind  it  must, 
have  been  established  on  the  island  previous  to  the  supremacy 
of  the  brown  rat,  that  is,  before  the  latter  had  become  the  com- 
mon kind  in  ships  and  houses."  It  appears  that  the  Gallapagos 
islands  were  visited  about  150  years  ago  by  buccaneers,  and 
hence  it  appears  probable  that  the  conditions  here  prevalent  have 
sufficed  to  evolve  a  species  in  less  than  two  centuries.  How 
long  then,  it  may  be  asked,  will  it  be  before  a  species  allied  in 
like  way  to  the  brown  rat  will  be  discovered  ?  The  settlement 
of  this  question  would  be  much  facilitated  if  a  list  of  extra-Euro- 
pean localities  where  the  brown  rat  is  now  found  were  compiled, 
careful  and  minute  descriptions  were  drawn  up  of  the  brown  rats 
of  each  locality,  and  naturalists  were  to  notice  from  time  to  time 
what  changes  could  be  detected.  We  can  refer  to  one  such 
species,  but  exception  may  be  taken  to  the  locality  as  not  allow- 
ing one  to  ascertain  the  date  of  introduction.  We  allude  to  Mus  , 
alexandrinus  of  Egypt. 

This  species,  or  reputed  species,  has  been  the  subject  of  an 
elaborate  inquiry  by  M.  De  ITsle.  He  found  that  Mus  rattus 
and  Mus  alexandrinus  absolutely  agreed  in  anatomical  structure 
and  in  habits,  the  only  difference  being  in  colour.  He  ascer- 
tained that  the  extreme  types  of  coloration  are  connected  by  a 
series  of  intermediate  forms,  and  considers  that  as  M.  alexandrinus 
possesses  the  prevalent  colour  of  the  genus,  it  is  the  parent 
stock  rather  than  a  descendant  of  Mus  rattus.  He  obtained 
hybrids  between  the  two  forms,  and  reared  several  generations 
from  these  without  perceiving  any  signs  of  decrease  in  the  power 
of  reproduction  ;  he  also  succeeded  in  obtaining  a  black  rat  from 
the  union  of  two  pure  Alexandrine  rats.  He  believes  Arabia  was 
its  centre  of  creation,  that  it  was  imported  into  France  at  the 
end  of  the  12th  century  with  the  light-coloured  fur  of  Mus  alex- 
andrinus ;  and  that  in  three  centuries,  during  which  about  900 
generations  had  existed,  it  acquired  its  dark  tint.  If  all  the 
species  of  Mus  were  subjected  to  the  same  searching  scrutiny 
we  should  be  able  to  form  a  much  clearer  idea  of  the  past  and 
present  distribution  of  this  widespread  type  than  we  have  now. 

The  living  marsupials  occupy  two  areas  which  could  not  well 
be  more  distant  and  more  isolated  one  from  the  other  ;  the  first 
is  Australia,  and  the  islands  immediately  to  the  north  of  it ; 
while  the  second  is  America,  between  the  latitudes  40°  north 
and  south.  The  greater  number  of  the  genera  are  exchisively 
Australian.  The  opossum  is  one  large  group  which  is  not  repre- 
sented in  Australia.  Its  stronghold  is  Brazil,  where  22  out  of 
32  species  are  found.  The  remainder  are  scattered  through 
Chili,  Peru,  Paraguay,  Guiana,  Mexico,  California,  and  the 
eastern  United  States.  The  opossums  are  widely  separated  from 
their  allies  of  Australia,  and  it  is  a  question  in  what  way  the 
faunas  of  the  two  areas  have  been  formerly  united.  Some  have 
suggested  that  it  was  land  connecting  America  with  Australia  ; 
but  considering  that  extinct  marsupials  have  flourished  in  the 
northern  hemisphere,  it  is  not  impossible  that  the  land  connection 
may  have  been  by  a  more  northern  or  circuitous  course.  In  this 
question  the  relative  affinities  of  the  species  will  afford  consider- 
able help.  If  the  Australian  forms  are  more  nearly  allied  to 
those  of  America  than  to  any  that  occurred  on  other  areas,  and 
have  become  extinct,  there  is  a  probability  of  a  direct  land  con- 
nection between  South  America  and  Australia ;  but  if  they  are 
more  nearly  related  in  structure  to  the  extinct  forms  of  Europe, 
the  probability  is  that  they  were  derived  from  Europe.  But  the 
marsupials  have  existed  for  so  long  a  time,  since  they  commenced 
existence  at  least  as  far  back  as  the  oolitic  period,  that  it  may 


well  have  happened  that  migrations  have  occurred  in  many 
different  directions,  and  across  many  different  lands.  At  present 
the  nearest  species  allied  to  the  opossums  from  other  areas  than 
South  America  is  supposed  to  be  the  Didelmhys  Cuvieri  from  the 
eocene  beds  of  Paris.  We  need  not  detail  the  distribution  of 
each  Australian  genus,  but  will  append  Mr.  Murray's  summary 
of  inferences  drawn  from  the  facts  supplied  by  them.  The  first 
is  "  that  the  north  [of  Australia]  is  thoroughly  isolated  and  dis- 
tinct from  the  rest  of  the  continent.  With  the  solitary  excep- 
tion of  Phalangista  vulpina,  which  may  have  reached  it  by  over- 
land migration,  not  a  single  species  inhabits  it  which  is  known 
elsewhere.  At  the  same  time,  unlike  the  south-west,  it  has  no 
unknown  type  of  life.  It  has  merely  a  collection  of  new  species 
of  genera  already  well  known  as  inhabiting  New  South  Wales, 
although  most  of  them  are  so  distinct  as  to  indicate  a  long 
period  of  separation,  only  one  (Petaurus  ariel)  besides  the 
Phalangista  being  near  any  of  the  New  South  Wales  species. 
Next,  it  appears  plain  that  the  south-west  corner,  viz.,  that  part 
of  the  continent  stretching  from  Sharks  Bay  southwards,  and 
round  past  Perth  and  Swan  "River,  is  a  peculiar  district.  This, 
although  possessing  fewer  endemic  species  than  the  north,  has 
more  of  special  organization.  Here  have  been  found  those  spe- 
cies of  which  no  other  similar  creature  has  been  found  in  any 
other  part  of  the  world.  As  to  actually  distinct  species,  although 
not  distinct  forms,  we  find  28  species  out  of  39  (that  is,  about 
three-fourths)  peculiar  to  itself.  Four  are  common  to  it  and 
the  country  to  the  north  of  it  (North- West  Australia),  but  are 
not  found  in  South  Australia,  with  which,  however,  it  shares 
six.  The  difference  between  it  and  North  Australia  seems  to  be 
this,  that  although  both  equally  isolated  at  some  former  period, 
the  one  (the  south-west)  has  been  so  at  a  more  ancient  date, 
and  for  a  longer  period  ;  and  when  the  space  between  was  raised 
out  of  the  sea,  and  the  intermediate  regions  turned  into  dry 
land,  the  character  of  the  district  surrounding  North  Australia 
has  been  of  a  more  desolate,  inhospitable  character  than  that 
between  South- West  Australia  and  New  South  Wales,  the  com- 
munication between  which,  although  difficult,  has  not  been 
impracticable,  as  seems  to  have  been  the  case  with  the  north  ; 
from  which  it  may  perhaps  be  inferred  that  the  north  has  been 
last  raised,  and  that  the  upheaved  bottom  of  the  sea  to  the  south 
is  more  desolate  from  having  had  less  time  to  become  clothed 
with  a  productive  soil.  New  South  Wales  stands  nearly  in  the 
same  position  as  South-West  Australia,  as  an  isolated  region. 
It  has  forty  species,  of  which  twenty-nine  are  peculiar  (or  forty- 
one  out  of  sixty,  if  Van  Diemen's  Land  be  taken  along  with  it). 
Eleven  of  these  are  found  in  South  Australia,  and  five  in  West 
Australia.  Van  Diemen's  Land,  although  belonging  to  the  same 
division  of  the  continent  as  New  South  Wales,  has  an  unusually 
large  number  of  endemic  species.  Out  of  twenty  species,  twelve 
(that  is,  rather  more  than  half)  are  peculiar  to  itself,  and  amongst 
them  are  more  of  the  marsupial  carnivora  than  are  found  in  any 
other  part  of  the  continent,  one  of  them  being  the  Thylacmus, 
which  is  a  peculiar  type  found  nowhere  else.  The  general 
strain,  however,  of  the  species  found  in  Van  Diemen's  Land  is 
that  of  New  South  Wales.  They  are,  with  the  exception  of  the 
Thylacinus,  all  species  of  genera  also  existing  in  that  region. 
Notwithstanding  its  large  proportion  of  endemic  species,  there- 
fore, it  is  not  entitled  to  be  regarded  as  a  distinct  and  indepen- 
dent zoological  province  in  the  same  sense,  or  at  least  in  the 
same  degree,  that  the  north  and  south-west  are,  nor  does  their 
disproportion  tell  us  any  tiling  about  the  length  of  time  for  which 
Van  Diemen's  Land  has  been  separated  from  the  mainland.  I 
have  already  explained  that  I  do  not  think  time  has  anything  to 
do  with  the  increase  of  species,  except  as  giving  greater  oppor- 
tunities for  the  occurrence  of  physical  changes  in  the  conditions 
of  life,  through  which  change  in  species  may  be  induced.  Lastly, 
South  Australia  has  twenty-eight  species,  of  which  only  four,  or 
one-seventh  (the  smallest  proportion  of  any)  are  peculiar.  It 
has  thirteen  in  common  with  New  South  Wales,  and  the  same 
number  common  to  Western  Australia,  and  of  these  there  are 
five  common  to  all  three.  Only  two  are  common  to  the  south- 
west corner.  It  has  obviously  little  claim  to  be  considered  a 
zoological  province.  It  is  the  mere  highway  between  the  east 
and  the  west,  as  it  was  formerly  the  ditch  or  barrier  separating 
them.  The  country  between  North  and  South-West  Australia 
is  chiefly  indebted  for  its  inhabitants  to  the  countries  bordering 
it  to  the  south  and  east.  The  number  of  species  as  yet  found  in 
it  is  thirty-three.  Of  these  ten,  or  about  one-third  or  one-fourth, 
are  endemic.  The  rest  have  found  their  way  from  the  south- 
west, or  from  New  South  Wales." 
The  Monotremata,  is  a  very  small  group  combining  three 
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6pecies  of  remarkable  structure,  all  of  which  are  confined  to 
Van  Dieraen's  Land,  New  South  Wales,  and  South  Australia. 

From  the  above  statements  it  maybe  conjectured  in  what  way 
Murray  would  divide  the  world  into  four  great  mammalian 
regions.  They  are  (1)  the  Europseo-Asiatic ;  (2)  the  Africano- 
Indian ;  (3)  the  Australian  ;  and  (4)  the  American.  The  first 
nearly  corresponds  with  Sclater's  Palsearctic  region,  founded  upon 
the  distribution  of  birds ;  but  he  carries  its  southern  boundary 
to  the  southern  edge  of  the  Sahara  desert.  He  does  this  on  the 
ground  that  the  Saharan  fauna,  although  it  contains  many  pecu- 
liar species,  has  evidently  been  derived  from  the  north,  not  from 
the  south.  The  Africano-Indian  region  consists  of  Africa  south 
of  the  Sahara  desert,  South  Arabia,  India,  the  Malay  Peninsula 
and  Archipelago,  and  China.  This  differs  from  Sclater's  arrange- 
ment in  that  it  amalgamates  the  Indian  and  ^Ethiopian  regions. 
Murray  recognises  that  these  have  distinct  faunas,  but  in  the 
case  of  mammals  the  difference  is  of  far  less  extent  than  between 
the  principal  regions.  Many  features  which  they  have  in 
common  have  been  pointed  out.  Murray  makes  three  sub- 
divisions or  sub-regions.  The  Australian  region  is  nearly  the 
same  as  Sclater's  division  bearing  a  similar  name.  The  Ame- 
rican region  is  another  instance  in  which  Murray  regards  as 
one  region  what  Sclater  makes  two.  The  extreme  north  is 
regarded  as  a  subdivision  of  the  first  region  ;  the  remainder  of 
the  continent  belongs  to  the  fourth,  and  is  divisible  into  a 
northern  and  a  southern  moiety.  The  Old  World  forms,  it  is 
thought,  passed  over  into  North  America  from  Asia,  not  from 
Europe. 

The  geographical  distribution  of  animals  may  be  studied 
from  several  points  of  view  ;  thus  attention  may  be  confined 
to  the  distribution  of  each  natural  group,  or  to  the  relative  pro- 
portions of  such  groups  in  each  area,  or  to  the  distribution  of 
characters.  Examples  of  the  first  mode  have  been  given  ;  and 
we  now  come  to  the  third,  which,  however,  some  persons  do  not 
consider  as  appertaining  to  the  subject  we  are  dealing  with.  It 
is  not  an  unusual  thing  for  most  of  the  animals  in  one  region 
to  be  different  specifically  from  those  of  another.  The  true 
specific  differences  vary  in  nature  and  degree  for  each  genus  ; 
but  there  are  other  differences,  which  of  themselves  do  not 
seem  to  be  of  specific  value,  which  are  common  to  most  of  the 
species  on  the  same  area.  These  nearly  always  belong  to  ex- 
ternal parts.  For  example,  nearly  all  the  species  found  in  the 
Sahara  desert  or  in  the  great  barren  plains  of  Asia  (which, 
with  the  desert,  form  a  long  broad  band  across  the  land),  have 
a  sandy  colour,  large  external  ears,  and  remarkable  powers  of 
sight,  hearing,  and  smelling.  These  characters,  in  their  inten- 
sified degree,  seem  to  be  related  to,  and  not  merely  coincident 
with,  the  habitat.  In  the  case  of  the  fauna  of  the  Sahara 
desert,  M.  Pucheran  observes  that  the  researches  of  geologists 
have  proved  that  at  a  period  not  long  distant  it  was  an  arm  of  the 
Mediterranean  Sea.  If  so,  the  fauna  must  have  migrated  to  the 
area  since  the  sea  has  diminished  and  disappeared.  Were  the 
species  expressly  created  for  and  adapted  to  the  region  ?  He 
believes  not,  and  having  that  belief  he  asks  whence  it  came. 
The  region  which  contains  more  of  its  species  than  any  other 
is  Abyssinia,  and  hence  he  concludes  this  country  was  their 
starting  point.  The  genera  are  nearly  all  European,  so  that 
the  course  of  migration  was  in  part  from  Europe,  and  through 
Abyssinia.  He  considers  that  the  peculiar  features  we  have 
referred  to  have  been  acquired  since  the  fauna  established  itself. 
He  comes  to  similar  conclusions  respecting  the  fauna  of  the 
Asiatic  deserts,  pointing  out  the  evidence  which  indicates  that 
they  were  once  under  water,  and  that  the  species  are  nearly 
related  to  those  of  contiguous  regions. 

Nearly  all  the  Algerian  species  of  birds  and  mammals  belong 
to  European  genera,  a  fact  which  harmonises  with  the  view  that 
since  the  present  genera  have  been  established,  Algeria  was  con- 
nected with  Europe,  and  separated  from  South  Africa  by  the 
Sahara  sea.  These  species,  however,  differ  from  their  congeners 
in  one  point,  viz.,  that  they  are  nearly  always  smaller.  Pucheran 
thinks  this  has  been  induced  or  acquired  since  Algeria  was  sepa- 
rated from  Europe  by  the  Mediterranean.  They  also  differ  in  a 
second  point,  viz.,  in  having  shorter  hair,  in  which  respect  they 
also  differ  from  South  African  mammals. 

Again,  it  generally  happens  that  when  a  genus  is  represented 
in  Mexico  and  North  America,  the  northern  species  have  the 
thicker  and  smoother  hair,  and  this  character  also  obtains  in 
those  species  which  live  to  the  south  of  Mexico..  The  Felidce 
of  South  America  generally  have  spotted  skins  ;  but  spots  are 
rarely,  if  ever,  observable  on  their  congeners  in  North  America. 
M.  Pucheran  argues  that  these  regional  faunal  characters  have 


been  acquired  during  the  sojourn  of  the  species  in  their  native 
districts,  that  this  is  closely  connected  with  the  circumstance 
that  Central  America  was  at  a  not  very  distant  geological  period 
under  water,  and  that  its  mammalian  fauna  differs  in  the  point 
mentioned  from  those  north  and  south  of  it. 

New  Guinea  possesses  representatives  of  21  genera  of  birds  ; 
and  there  are  certain  characters  common  to  all,  viz.,  strong  legs, 
a  well  formed  first  toe  terminated  by  a  curved  claw,  digits  of 
equal  length  and  also  provided  with  curved  claws.  These  cha- 
racters especially  adapt  the  species  for  perching  ;  and  since  they 
are  so  universal,  one  infers  that  forests  abound  and  plains  are 
rare.  The  few  mammals  known  also  have  certain  characters 
common  to  all,  which  eminently  adapt  them  for  arboreal  life. 
This  again  implies  that  New  Guinea  has  long  been  a  region  of 
forests.  Even  the  Kangaroos,  which,  as  a  family,  are  usually 
jumpers  on  the  ground,  are  here  tree-climbers.  The  inference  that 
the  country  inhabited  by  this  fauna  is,  or  has  very  recently 
been,  almost  entirely  covered  by  trees,  might  be  made  upon  the 
evidence  of  these  characters  only ;  but  we  know  that  New 
Guinea  is  what  Wallace  has  described  it,  viz.,  a  vast,  even,  verdant 
^forest.  But  if  a  similar  set  of  characters  were  to  be  found  in  an 
extinct  fauna,  we  should  be  justified  in  saying  that  the  land  they 
lived  in  was  a  forest  land. 

The  facts  which  have  been  above  stated,  and  the  ideas 
which  have  been  thrown  out,  cannot  fail  to  have  convinced  the 
reader  how  intimately  associated  geology  is  with  the  geogra- 
phical distribution  of  animals,  and  how  the  one  is  calculated 
to  advance  our  knowledge  of  the  other.  It  would  seem  that 
the  greatest  uniformity  in  the  fauna  occurs  in  those  lands  which 
have  been  longest  connected,  that  the  influx  of  new  species  is 
most  active  immediately  after  the  separation  of  a  continent  into 
two  or  more  parts  isolated  from  one  another ;  and  that  the 
fauna  of  each  district  frequently  has  some  generally  distributed 
external  character  or  characters,  which  characters  are  superin- 
duced by  climate  or  orographical  conditions.  It  seems  probable 
that  the  longer  the  lands  have  been  isolated  the  more  widely  do 
their  faunas  differ.  These  hypothetical  conclusions  are  based 
upon  the  living  creation ;  but,  if  true,  we  ought  to  perceive 
similar  phenomena  amongst  the  beings  that  have  passed  away. 
If  palaeontology  were  pursued  in  this  spirit,  we  believe  that  it 
would  be  possible  to  conjecture,  with  a  very  near  approach  to 
the  truth,  the  various  directions  in  which  faunas  have  travelled, 
the  approximate  periods  they  have  been  isolated,  the  various 
regions  which  those  isolated  faunas  have  occupied,  and  the 
relative  eras  when  two  faunas  have  amalgamated  by  the  junction 
of  their  areas.  Doubtless  the  changes  have  been  very  complex, 
but,  as  everywhere  else  in  creation,  some  guiding  laws  will  be 
discoverable,  and  the  deductions  of  the  palaeontologists  may 
receive  important  aids  from  the  correlative  testimony  which 
geologists  ought  to  be  able  to  afford.  On  the  other  hand,  the 
student  of  the  geographical  distribution  of  annuals,  whether  of 
the  present  or  of  past  time,  can  indicate  many  fruitful  lines  of 
inquiry  which  the  geologist  might  follow  up.  To  take  one  case. 
The  vertebrates  of  South  America  are  remarkably  restricted  in 
their  range,  very  few  species  occurring  throughout  its  whole 
extent,  even  on  the  east  side  of  the  Andes.  In  Africa,  on  the 
other  hand,  a  great  number  of  species  are  to  be  found  from  the 
Cape  of  Good  Hope  on  the  south  to  the  Sahara  desert,  and 
Nubia  on  the  north.  This  might  be  explained  by  supposing 
that  Africa  has  never  been  split  up  into  isolated  districts  since 
the  present  species,  and  many  of  the  present  genera  of  all  classes 
of  terrestrial  vertebrates,  have  been  established.  Perhaps  there 
is  reason  to  carry  its  continuity  still  farther  back,  and  there  may 
be  zoological  evidence  to  support  Sir  R.  I.  Murchison's  opinion 
that  Africa  has  been  dry  land  since  the  secondary  period. 
America,  we  should  conjecture,  has  been  recently  split  up  into 
isolated  districts,  a  view  which  it  is  for  geologists  to  disprove 
or  confirm.  (Hoeven,  J.  van,  Philosophia  Zoologica,  1864  ; 
D'Archiac,  Geologie  et  Paleontologie,  2e  Partie  ;  Murray,  Geogra- 
phical Distribution  of  Mammals;  Pucheran,  Revue  et  Magasin 
de  Zoologie,  2e  Serie,  volumes  for  1865,  1866,  1867.) 

GEOLOGY.  [See  the  following  headings  in  E.  C.  S.  :— 
Boulders  ;  Boulder  Formation  ;  Carboniferous  System  ; 
Devonian  Group;  Chalk  Formation;  Laurentian  Forma- 
tion; Quebec  Group;  Post-Pliocene;  Eocene;  Old  Red 
Sandstone;  Taconic  System;  Silurian  System;  Cumbrian 
Rocks;  Cambrian  Rocks;  Caves;  Kames;  Glaciers.] 

GERSDORFFITE.  This  mineral  species  has  been  referred 
to  under  Amoibite  and  Nickel,  E.  C,  being  called  Nickel- 
Glanz  in  the  latter  place.  It  is  a  sulpharsenite  of  nickel 
(Nia  S.  As)  in  which  the  nickel  may  be  replaced  isomorphously 
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in  small  quantities  by  iron  or  cobalt.  It  crystallises  in  cubes, 
and  presents  the  same  variety  of  form  as  is  met  with  in  Cobaltine, 
which  is  a  sulpharsenite  of  cobalt.  At  Loos  it  accompanies 
several  cobaltiferous  ores.  It  is  also  found  at  Schlaaning, 
Styria  ;  Prakendorf,  Hungary ;  Lohenstein,  Voigtland ;  Taune 
and  Harzgerode  in  the  Harz ;  and  near  Siegen,  Westphalia.  The 
Tombazite  of  Breithaupt  and  the  Amoibite  of  Kobell  are  pro- 
bably varieties. 

GLACIERS  [E.  C.  vol.  ii.,  cols.  1031—1035.]  The  investiga- 
tion of  the  phenomena  of  glaciers  has  been  as  active  during  the 
last  ten  years  as  in  almost  any  preceding  decade,  as  is  evidenced 
by  the  numerous  eminent  men  who  have  recently  devoted  more 
or  less  of  their  attention  to  them.  Agassiz  still  labours  on, 
although  he  has  transferred  his  researches  to  another  field,  and 
is  as  bold  as  ever  in  his  speculations,  as  witness  his  hypothesis 
of  a  great  glacier  stretching  across  the  valley  of  the  Amazon,  a 
glacier  which  must  have  been  a  worthy  rival  to  the  Rhone 
glacier  which  transported  the  Alpine  blocks  on  to  the  Jura 
Mountains.  Professor  J.  Forbes  and  Mr.  Hopkins  have  been 
taken  from  us ;  but  Tyndall,  Ramsay,  Murchison,  Godwin- 
Austen,  Haast,  Hector,  Mortillet,  Lecoq,  Sars,  Kjerulf,  Omboni, 
Dollfuss-Ausset,  Lory,  Desor,  Martins,  Rink,  Frankland,  Croll, 
Dove,  and  many  others,  have  done  much  to  advance  our  know- 
ledge on  the  subject. 

A  glacier  is  a  most  impressive  object,  and  although  at  one 
time  regarded  as  an  emblem  of  rigidity  and  permanence,  it  is 
known  to  be  no  more  "everlasting"  than  the  hills.  It  is  in 
constant  motion,  day  and  night,  summer  and  winter ;  it  flows 
slowly  from  the  regions  of  snow,  but  its  particles  vary  in  their 
rate  of  motion  according  to  the  accidents  of  position  and  season. 
In  some  respects  it  behaves  like  a  fluid,  while  in  others  it  com- 
ports itself  like  a  solid.  Thus  it  resembles  a  river  in  conforming 
to  the  shape  of  its  bed,  contracting  and  deepening  where  the 
gorge  is  narrow,  and  spreading  out  again  where  the  valley 
widens  out;  while  like  a  rock  it  is  faulted,  stratified,  and 
cleaved.  On  all  these  points,  and  many  others,  we  shall  say 
more  or  less  in  the  sequel. 

What  are  the  causes  which  produce  glaciers  ?  Such  a  ques- 
tion is  more  easily  asked  than  answered  ;  for  of  the  many  con- 
ditions which  might  have  operated,  it  is  difficult  to  say  which 
amongst  them  have  prevailed  in  evolving  any  given  set  of 
glaciers.  In  all  cases  glaciers  are  subsidiary  to,  and  dependent 
on,  vast  accumulations  of  snow.  The  size  of  the  glaciers  is 
regulated  by  the  extent  and  thickness  of  the  snow-field,  the  con- 
figuration of  the  land,  the  circumstances  which  promote  the 
conversion  of  snow  into  ice,  and  the  rates  of  motion  and  dissolu- 
tion of  the  glacier  itself.  The  quantity  of  snow  is  governed  by 
the  climate,  and  this  again  is  a  sequent  of  the  distribution  of  the 
land  and  water,  the  direction  of  aerial  and  oceanic  currents,  &c. 
From  this  it  will  be  seen  how  ramified  the  subject  is,  and  how 
closely  the  history  of  a  glacier  may  be  connected  with  what  is 
going  on  in  lands  far  distant,  and  with  what  has  taken  place  hi 
ages  long  gone  by.  It  is  the  case,  however,  with  glaciers,  as 
with  all  natural  phenomena,  that  they  are  not  isolated,  but  are 
more  or  less  connected  with  what  has  been,  with  what  is,  and 
with  what  is  to  be.  So  varied  are  the  possible  causes,  that  one 
hardly  knows  how  to  decide  which  really  operated.  In  the  case 
of  Europe,  however,  we  know  that  glaciers  were  far  more 
abundant  than  at  present,  and  that  what  is  to  be  seen  now  is  a 
relic  only  of  the  great  ice  spread  which  covered  the  country  at  a 
very  recent  geological  epoch,  hence  called  the  glacial  epoch. 
The  evidence  of  physical  geography,  zoology,  and  botany  renders 
it  almost  certain  that  the  greater  prevalence  of  ice  during  the 
glacial  period  was  mainly  due  to,  or  at  any  rate  coincident  with, 
a  colder  climate.  This  we  consider  to  be  an  important  point,  if 
established,  in  relation  to  hypotheses  respecting  glaciers. 

Snow  is  one  of  the  results  of  the  great  distillery  of  nature ;  the 
ocean  being  the  fountain-head  or  evaporating  vessel,  the  cold 
air  the  condenser,  and,  in  the  case  of  snow,  the  coldest  portions 
of  the  earth's  surface  the  reservoir.  Those  conditions  which 
enable  the  largest  quantity  of  water  to  be  carried  from  the  ocean 
to  the  coldest,  most  extended,  and  least  uneven  areas,  will  form 
the  largest  snow-fields.  The  result,  then,  depends  upon  the 
size  of  the  ocean,  upon  the  rate  at  which  the  water  is  evaporated, 
upon  the  direction,  temperature,  humidity,  and  electrical  con- 
dition of  the  winds  which  pass  over  the  ocean,  upon  the  extent 
of  the  air-current  superficially  and  vertically,  and  upon  the  com- 
pleteness with  which  the  moisture  is  converted  into  snow.  The 
next  step  is  the  conversion  of  the  snow  into  ice,  and  here  also 
there  are  many  circumstances  to  be  taken  into  account,  for  the 
9ize  of  the  glacier  partially  depends  upon  how  much  of  the  snow 


becomes  ice.  The  last  step  is  the  liquefaction  of  the  ice,  during 
which  the  glacier  is  evaporating  ;  so  that  its  size  is  more  or  les3 
regulated  by  the  ratio  between  its  velocity  and  its  rate  of  disso- 
lution and  vaporization. 

The  deposition  of  snow  is  so  much  the  result  of  climate  that 
to  discuss  the  conditions  which  tend  to  increase  or  diminish  a 
snow- field  would  require  the  introduction  of  many  details  of 
meteorology,  hydrography,  and  physical  geography,  which  would 
seem  out  of  place  here.  We  may  refer  to  one  remarkable  set  of 
phenomena.  All  substances  are  constantly  interchanging  heat 
with  one  another  by  radiation.  If  they  give  out  more  than  they 
receive  they  are  cooled,  but  are  warmed  if  they  receive  more 
than  is  lost.  The  sun  sends  down  heat  accompanied  by  light, 
which  heat  may  be  designated  as  luminous  ;  this  is  partially 
reflected,  and  partially  absorbed  by  the  earth.  The  absorbed 
caloric  is  again  parted  with  as  obscure  or  non-luminous  radiant 
heat,  which  passes  into  space.  These  two  kinds  of  radiant  heat 
differ  i'rom  one  another  in  the  facility  with  which  they  penetrate 
substances,  for  it  often  happens  that  the  luminous  heat  will 
traverse  what  radiant  heat  cannot.  Thus  glass  will  allow  the 
luminous  heat  to  pass  through  it,  but  it  almost  completely  stops 
the  dull  heat  from  a  furnace.  Water  acts  in  the  same  way.  It 
is  transparent  (or,  if  one  may  coin  a  new  word  more  adapted  to 
the  sense,  transpiercent)  to  the  sun's  heat,  but  intercipient  to 
that  which  is  radiated  from  the  earth.  As  substances  are  warmed 
by  radiant,  but  not  by  transmitted  heat,  it  is  clear  that  wherever 
there  is  dry  air  above  and  moist  air  below  we  have  an  arrange- 
ment by  which  the  sun's  heat  is  accumulated  more  in  the  lower 
than  in  the  higher  regions  of  the  air.  The  more  concentrated 
the  humidity  is  in  the  lower  portions  of  air,  the  sooner  is  the 
heat  cut  off,  and  the  colder  is  the  air  at  a  given  level.  The 
coldness  of  a  mountain  area  is,  then,  influenced  by  the  humidity 
of  the  lower  atmosphere  not  only  in  its  vicinity,  but  wherever 
the  snow-bearing  current  has  been,  and  by  the  degree  of  preva- 
lence of  upward  currents,  which  convey  the  heat  from  below  to 
above  by  convection.  It  is  usually  stated  that  the  cold  of  the 
upper  atmosphere  is  due  to  the  rarity  of  the  atmosphere,  but 
this  is  an  insufficient  explanation.  There  is  something  more, 
viz.,  that  when  air  expands  it  consumes  heat,  which  heat  partly 
performs  mechanical  work  in  moving  the  particles  and  resisting 
the  external  pressure  which  opposes  the  expansion.  When  the 
air  ascends  it  expands  because  there  is  less  pressure,  and  if  very 
high  up  it  cannot  acquire  more  heat.  Hence  the  heat  which  it 
possesses  is  more  dispersed,  and  consequently  less  concentrated. 
In  fact,  the  air  is  colder.  Tyndall's  view  is  different  from  this, 
as  will  be  seen  presently.  In  addition  to  this,  the  elevated  air 
can  get  rid  of  its  heat  more  readily  by  radiation,  because  there  is 
no  veil  of  moisture  between  it  and  the  cold  of  space.  As  these 
views  are  important,  we  will  quote  some  remarks  by  Tyndall 
bearing  upon  them,  notwithstanding  that  they  substantially 
repeat  much  that  is  said  above  :— "  It  is  probable  that,  were  the 
earth  unfurnished  with  this  atmospheric  swathing,  its  conditions 
of  temperature  would  be  such  as  to  render  it  uninhabitable  by 
man  ;  and  it  is  also  probable  that  a  suitable  atmosphere  envelop- 
ing the  most  distant  planet  might  render  it,  as  regards  tempera- 
ture, perfectly  habitable  Where  radiant  heat  is 

allowed  to  fall  upon  an  absorbing  substance,  a  certain  thickness  of 
the  latter  is  always  necessary  for  the  absorption.  Supposing  we 
place  a  thin  film  of  glass  before  a  source  of  heat,  a  certain  per- 
centage of  heat  will  pass  through  the  glass,  and  the  remainder  will 
be  absorbed.  Let  the  transmitted  portion  fall  upon  a  second  film 
similar  to  the  first,  a  smaller  per-centage  than  before  will  be 
absorbed.  A  third  plate  would  absorb  still  less ;  a  fourth  still  less ; 
and  after  having  passed  through  a  sufficient  number  of  layers,  the 
heat  would  be  so  sifted  that  all  the  rays  capable  of  being  absorbed 
by  glass  would  be  abstracted  from  it.  Suppose  all  these  films  to 
be  placed  together,  so  as  to  form  a  single  thick  plate  of  glass,  it  is 
evident  that  the  plate  must  act  upon  heat  which  falls  upon  it  in 
such  a  manner  that  the  major  portion  is  absorbed  near  the  surface 
at  which  the  heat  enters.  This  has  been  completely  verified  by 
experiment.  Applying  this  to  the  heat  radiated  from  the  earth, 
it  is  manifest  that  the  greatest  quantity  of  this  heat  will  be 
absorbed  by  the  lowest  atmospheric  strata.  And  here  we  find 
ourselves  brought,  by  considerations  apparently  remote,  face  to 
face  with  the  fact  (?  a  fact)  upon  which  the  existence  of  all 
glaciers  depends,  namely,  the  comparative  coldness  of  the  upper 
regions  of  the  atmosphere.  The  sun's  rays  -can  pass  in  a  great 
measure  through  these  regions  without  heating  them,  and  the 
earth's  rays,  which  they  might  absorb,  hardly  reach  them  at  all, 
but  are  intercepted  by  the  lower  portions  of  the  atmosphere. 
Another  cause  of  the  greater  coldness  of  the  higher  atmosphere 
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is  the  expansion  of  the  denser  air  of  the  lover  strata  when  it 
ascends.  The  dense  air  makes  room  for  itself  by  pushing  back 
the  lighter  and  less  elastic  air  which  surrounds  it  ;  it  does  work, 
and  to  perform  this  work  a  certain  amount  of  heat  must  be  con- 
sumed. It  is  the  consumption  of  this  heat — its  utter  annihilation 
as  heat — that  chills  the  expanded  air,  and  to  this  action  a  share  of 
the  coldness  of  the  higher  air  must  undoubtedly  be  ascribed.  A 
third  cause  of  the  difference  of  temperature  is  the  large  amount 
of  heat  communicated,  by  way  of  contact,  to  the  air  of  the  earth's 
surface  ;  and  a  fourth  and  final  cause  is  the  loss  endured  by  the 
highest  strata  through  radiation  into  space."  The  point  in 
which  we  differ  from  Professor  Tyndali  is  as  to  the  cooling 
effect  of  expanded  air.  It  seems  to  us  that  if  the  denser  air  is  so 
charged  with  heat  that  it  can  rush  through  the  rare  air,  it  must 
have  a  store  more  than  sufficient  to  allow  it  to  expand  without 
a  general  diminution  of  temperature.  No  question,  heat  is  con- 
sumed in  performing  work,  and  the  expanded  air  is  thereby 
cooled.  But  even  then  we  imagine  it  must  be  much  warmer 
than  the  cold  air  amidst  which  it  has  introduced  itself.  Such 
air,  we  think,  would  raise  rather  than  reduce  the  temperature. 

The  snow  which  falls  in  localities  where  the  temperature  is 
much  below  the  freezing  point  of  water  is  pulverulent  and  dry.  In 
this  condition  the  particles  refuse  to  adhere  or  cohere  together,  so 
that  it  is  impracticable  to  form  them  into  a  compact  mass,  such 
as  a  snowball ;  and  so  long  as  they  retain  this  condition  they 
cannot  be  converted  into  ice  by  ordinary  agents.  It  is  only  when 
the  temperature  approaches  32°  F.,  and  when  the  snow  becomes 
moist,  that  those  coherent  powers  come  into  play  which  allow  of 
the  snow  crystals  to  weld  together  into  a  mass.  It  would  be 
possible  for  a  snow-field  to  exist  without  giving  rise  to  glaciers. 
Such  a  phenomenon  would  happen  if  no  part  of  the  snow-field 
ever  attained  a  temperature  higher  than  0°  P.,  and  if  the  area  on 
which  it  rested  was  entirely  bounded  by  perpendicular  preci- 
pices, which  descended  to  beneath  the  snow  line.  The  surplus 
snow  would  fall,  or  be  blown  over  the  cliffs.  If  there  were 
few  slopes  between  the  snow-field  and  snow  line,  the  glaciers 
would  be  small,  however  favourable  all  the  other  conditions 
might  be.  The  nature  of  the  slopes,  then,  has  an  important 
modifying  influence.  The  snow  is  partially  got  rid  of  by 
evaporation,  and  partly  by  falling  and  being  pushed  down  the 
slopes.  The  first  step  towards  the  formation  of  ice  is  the  melt- 
ing of  some  of  the  snow  under  the  action  of  the  sun.  The 
superficial  water  is  carried  downwards,  and  is  soon  frozen 
again.  In  this  way  the  granules  are  cemented  together,  and  the 
interspaces  are  filled  with  air.  The  solidification  of  the  mass 
goes  on  more  rapidly,  up  to  a  certain  point,  the  longer  and 
higher  the  melting  temperature  is  continued.  In  this  way  the 
rotten,  porous,  opaque  icy  zone,  called  neve,  is  originated ;  but 
before  it  can  become  true  glacier  ice,  it  must  be  compressed 
when  at  about  a  temperature  of  32°.  This  pressure,  if  applied 
slowly,  will  expel  the  air  bubbles,  which  are  the  cause  of  the 
opacity,  and  enable  the  granules  to  amalgamate  into  a  solid, 
transparent  mass  of  ice.  This  ice,  it  should  be  noticed,  is  not 
simply  compressed  snow,  nor  is  it  frozen  snow  and  water,  but  it 
is  snow  and  ice,  which  have  been  pressed  at  a  temperature  a  little 
below  32°.  Many  of  the  phenomena  of  a  glacier  depend  upon 
the  circumstance  that  the  ice  is  near  its  melting  point,  and  that 
it  then  possesses  certain  properties  which  are  not  apparent  when 
it  is  much  colder.  The  most  prominent  of  these  is  the  property 
of  contracting  perfect  cohesion,  which  was  called  regelation  by 
Faraday  and  Tyndali.  Faraday  showed  that  when  two  pieces  of 
moist  ice  were  brought  into  contact  they  were  cemented  together, 
but  no  cementation  occurred  when  the  ice  was  dry,  and  below 
32°.  The  union  takes  place  in  water,  even  if  its  temperature  be 
as  hot  as  the  hand  can  bear.  It  would  seem  that  the  liquid 
film  between  the  two  lumps  of  ice  freezes  whenever  it  has 
contact  with  the  ice  only ;  and  also  that  the  union  is  not  merely 
a  sticking  together,  but  a  perfect  rapid  fusion  and  welding 
together.  Tyndali  soon  applied  the  fact  to  glaciers.  He  demon- 
strated that  the  moist  ice  might  be  moulded  into  any  form  by 
gradual  pressure,  and  that  a  crushed  slab  might  be  welded  or 
regelated  into  a  perfect  solid.  Exception  has  been  taken  to  the 
term  regelation,  as  implying  that  the  ice  is  melted,  and  then  re- 
frozen  ;  but,  as  we  understand  it,  this  appears  to  be  the  case,  and 
the  term  is  by  no  means  inappropriate.  There  are  two  solid 
masses  separated  by  a  liquid  film.  If  union  was  effected  simply 
by  the  solidification  of  this  film,  there  would  be  gelation  only, 
and  the  connection  analogous  to  pieces  of  paper  gummed 
together.  There  is  something  more  than  this.  The  original 
surfaces  appear  to  be  fused  and  refrozen ;  and  it  is  this  act  which 
constitutes  the  peculiarity  of  regelation.  Pressure  i9  not  essential, 


since  regelation  takes  place  between  two  pieces  of  ice  which  are 
held  together,  without  pressing,  in  a  vacuum ;  although  pressure 
facibtates  the  process  by  bringing  the  surfaces  in  contact.  So 
readily  is  the  ice  moulded,  that  in  flowing  down  valleys  it  readily 
conforms  to  their  shape,  and  behaves  to  a  considerable  extent 
like  tar,  or  treacle.  Hence  Forbes  founded  upon  this  his  viscous 
theory.  But  this  only  proves  the  plasticity  ot  ice  ;  and  in  ordei 
to  be  regarded  as  viscous,  it  should  be  tough,  and  capable  oJ 
being  drawn  out  into  threads ;  whereas  it  is  brittle,  and  almost 
without  any  tensile  property. 

The  white  colour  of  snow  is  caused  by  its  mixture  with  air  ; 
but  its  real  colour  appears  to  be  blue,  like  that  of  ice  itself. 
This  is  connected  with  the  action  of  water  in  all  its  forms  ol 
absorbing  the  rays  of  heat  and  light  which  have  the  slowest  un- 
dulations, or  those  which  form  the  red  end  of  the  spectrum. 
When  freshly-fallen,  snow  emits  a  beautiful  blue  tint  wherever 
a  hole  is  made.  Tyndali  observed  this  on  several  occasions. 
Thus  he  states  that  when  he  visited  the  Mer  de  Glace  in  1859  ha 
frequently  examined  the  colour  of  the  snow:  "though  fresh,  its 
blue  tint  was  by  no  means  so  pronounced  as  I  have  seen  it  on 
other  occasions ;  still  it  was  beautiful.  The  colour  is,  no  doubt, 
due  to  the  optical  reverberations  which  occur  within  a  fissure  or 
cavity  formed  in  the  snow.  The  light  is  sent  from  side  to  side, 
each  time  plunging  a  little  way  into  the  mass ;  and  being  ejected 
from  it  by  reflection,  it  thus  undergoes  a  sifting  process,  and 
finally  reaches  the  eye  as  blue  light.  The  presence  of  any 
object  which  cuts  off  this  cross-fire  of  the  light  destroys  the 
colour.  I  made  conical  apertures  in  the  snow,  in  some  cases 
three  feet  deep,  a  foot  wide  at  the  mouth,  and  tapering  down  to 
the  width  of  my  baton.  When  the  latter  was  placed  along  the 
axis  of  such  a  cone,  the  blue  light  which  had  previously  filled 
the  cavity  disappeared ;  on  the  withdrawal  of  the  baton  it  was 
followed  by  the  light,  and  thus  by  moving  the  staff  up  and 
down  its  motions  were  followed  by  the  alternate  appearance  and 
extinction  of  the  light.  I  have  said  that  the  holes  made  in  the 
snow  seem  filled  with  a  blue  light,  and  it  certainly  appeared 
as  if  the  air  contained  in  the  cavities  had  itself  been  coloured, 
and  thereby  rendered  visible,  the  vision  plunging  into  it  as  into 
a  blue  medium.  Another  fact  is  perhaps  worth  notice:  snow 
rarely  lies  so  smooth  as  not  to  present  little  asperities  at  its 
surface, — little  ridges  or  hillocks,  with  little  hollows  between 
them.  Such  small  hollows  resemble  in  some  degree  the  cavities 
which  I  made  in  the  snow,  and  from  them,  in  the  present 
instance,  a  delicate  light  was  sent  to  the  eye,  faintly  tinted  with 
the  pure  blue  of  the  snow  crystals.  In  comparison  with  the 
spots  thus  dluminated,  the  little  protuberances  were  grey.  The 
portions  most  exposed  to  the  light  seemed  least  illuminated,  and 
their  defect  in  this  respect  made  them  appear  as  if  a  light  brown 
dust  had  been  strewn  over  them."  Water,  which  is  remarkable 
for  its  intercipient  power  towards  radiant  heat  and  the  extra  or 
red  rays  of  the  spectrum,  is  blue.  Ice,  which  stops  radiant  heat 
better  than  any  other  transparent  solid,  also  has  a  blue  tint,  but 
if  it  contains  many  air-bubbles,  the  blue  is  dull  and  whitish. 
The  blue  colour  of  the  sky  appears  to  be  due  to  aqueous  vapour ; 
but  in  this  instance  the  colour  is  reflected  and  not  transmitted 
light.  Air  itself  is  not  known  to  have  colour;  but  from  the 
researches  of  Briicke  it  seems  probable  that  the  blue  of  the  sky 
results  from  the  reflection  of  light  from  minute  particles  oi 
aqueous  vapour  dispersed  through  the  atmosphere ;  and  that  the 
tint  depends  not  so  much  upon  the  nature  as  upon  the  size  and 
number  of  the  particles.  A  blue  colour  is  frequently  well 
marked  in  the  waters  which  have  flowed  from  the  largest 
glaciers  into  a  lake,  and  is  probably  caused  by  suspended 
particles.  The  matter  is  so  minutely  divided,  that  Tyndali  sug- 
gests that  the  particles  in  the  Lake  of  Geneva  have  been  ground 
from  the  rocks  by  the  glacier,  and  are  the  finest  thus  produced. 
He  refers  to  the  slowness  with  which  some  gold  precipitants 
sink  in  a  fluid  at  rest,  viz.,  a  few  inches  only  in  several  months, 
and  says,  "  in  all  probability  it  would  require  ages  of  calm  sub- 
sidence to  bring  all  the  particles  which  the  Lake  of  Geneva 
contains  to  its  bottom." 

We  next  proceed  to  notice  some  of  the  facts  relating  to  the 
motion  of  glaciers,  and  to  the  hypotheses  which  have  been 
started  in  explanation  of  the  cause  or  causes  of  such  motion. 
That  a  glacier  moves  nobody  now  disputes,  and  the  fact  has  been 
long  recognised  by  the  mountaineers.  But  there  has  been  much 
controversy  as  to  the  rate  of  the  motion.  Hugi  built  a  cabin  upon 
the  glacier  of  the  Aar.  It  commenced  its  journey  in  1827,  and 
observations  were  made  on  its  change  of  position  up  to  1841. 
At  the  end  of  the  third  year  it  was  about  1 10  yards  from  its  first 
position  ;  at  the  end  of  the  ninth  year  about  785  yards,  and  in 
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the  fourteenth  year  about  1570  yards.  This  would  give  an 
average  of  112  yards  per  year,  hut  it  will  he  seen  that  the  rate 
was  constantly  increasing.  In  the  first  three  years  the  average 
was  37  yards  per  annum  ;  in  the  next  nine  it  was  75  yards,  and 
in  the  last  five  157  yards.  In  order  to  draw  any  conclusion,  one 
requires  to  know  the  slope  of  the  bed,  and  the  breadth  of  the 
valley.  In  1842  both  Agassiz  and  Forbes  made  accurate  measure- 
ments and  ascertained  that  the  central  portion  of  the  glacier 
moved  faster  than  the  sides.  Forbes  also  showed  that  the 
bottom  moved  more  slowly  than  the  top  ;  that  while  different 
glaciers  had  different  velocities,  the  speed  of  each  was  dependent 
on  the  temperature,  being  greatest  in  the  summer  months  and 
least  in  the  winter.  He  noticed  that  so  long  as  the  temperature 
was  below  32°  F.  the  motion  was  nearly  uniform  whatever  might 
be  the  daily  fluctuation,  but  that  when  the  temperature  varied 
above  32°  F.  the  motion  of  the  glacier  also  varied.  Nevertheless, 
the  annual  motion  of  the  glacier  was  nearly  uniform.  In  the  years 
1857,  1858,  1859,  Tyndall  earned  on  a  series  of  measurements, 
and  confirmed  many  of  the  facts  reported  by  Forbes  and  Agassiz. 
In  addition,  Tyndall  showed  that  the  true  line  of  maximum  speed 
was  not  down  the  centre  in  the  curved  portion  of  the  glaciers,  but 
that  it  arched  over  from  side  to  side  in  curves  which  might  be 
described  as  exaggerations  of  those  of  the  bounding  valley.  A 
precisely  similar  thing  occurs  in  rivers.  Wherever  the  water 
rounds  a  curve  the  axis  of  greatest  speed  is  thrown  nearer  to  the 
opposite  bank.  This  is  indicated  in  almost  every  river.  For 
the  deeps  are  on  the  concave  side  of  a  bend,  and  the  shallows  on 
the  convex.  The  shallows  are  due  to  the  retardation  of  the  stream 
and  silting  up  of  the  shore,  while  in  the  deeps  the  water  runs 
so  fast  that  the  sediment  is  not  allowed  to  settle.  At  the  Mer 
de  Glace  several  tributary  glaciers  are  merged  into  one,  and 
forced  through  a  narrow  gorge.  For  example,  the  Glacier  du 
Geant,  just  before  the  union,  is  1134  yards  wide ;  the  Glacier 
de  Lechaud,  825  yards;  and  the  Talefre  tributary  638  yards;  the 
aggregate  being  2597  yards.  At  Trelaporte  they  are  forced 
through  a  channel  893  yards  wide,  which  contracts  to  863  yards 
lower  down.  The  maximum  velocity  of  the  Geant  Glacier  was 
13  inches  per  day  in  July,  and  that  of  Lechaud  9|  inches.  At 
Trelaporte  the  maximum  velocity  is  increased  to  20  inches  daily, 
and  in  the  narrow  space  below  to  23  inches  per  day.  In  this 
respect  the  glacier  resembles  a  river.  Forbes'  measurements, 
which  prove  that  the  top  of  a  glacier  flows  faster  than  the  bottom, 
were  made  on  the  terminal  face.  Tyndall's  were  executed  on 
the  vertical  precipice  bordering  the  lateral  moraine ;  and  in  order 
to  show  the  difficulties  under  which  some  inquiries  are  prose- 
cuted, and  the  enthusiasm  of  some  scientific  men,  we  give  his 
account  of  the  operation.  "  An  attempt  had  already  been  made, 
but  unfortunately,"  says  our  author,  "  some  uncertainty  attached 
itself  to  the  result,  due  to  the  difficulty  of  fixing  the  lower  stake. 
The  guide's  attention  had  been  divided  between  his  work  and  his 
safety,  and  he  had  to  retreat  more  than  a  dozen  times  from  the 
falling  boulders  and  debris.  I,  on  the  other  hand,  was  unwilling 
to  accept  an  observation  of  such  importance  with  a  shade  of  doubt 
attached  to  it.  Hence  arose  the  desire  to  measure  the  motion 
myself.  On  the  11th  of  August  I  therefore  reascended  the  Tacul, 
and  fixed  a  stake  at  the  top  of  the  precipice  and  another  at  the 
bottom.  While  sitting  on  the  old  moraine  looking  at  the  two 
pickets,  the  importance  of  determining  the  motion  of  a  point  mid- 
way between  the  top  and  bottom  forcibly  occurred  to  me ;  but,  on 
mentioning  it  to  my  guide,  he  promptly  pronounced  any  attempt 
of  the  kind  absurd.  On  scanning  the  place  carefully,  however, 
the  value  of  the  observation  appeared  to  me  to  outweigh  the 
amount  of  danger.  I  therefore  took  my  axe,  placed  a  stake  and 
an  auger  against  my  breast,  buttoned  my  coat  upon  them,  and 
cut  an  oblique  stair-case  up  the  wall  of  ice,  until  I  reached  a 
height  of  forty  feet  from  the  bottom.  Here,  the  position  of  the 
stake  being  determined  by  Mr.  Hirst,  who  was  at  the  theodolite, 
I  pierced  the  ice  with  the  auger,  drove  in  the  stake,  and 
descended  without  injury.  During  the  whole  operation,  how- 
ever, my  guide  growled  audibly.  .  .  .  On  Monday  morning, 
the  17th,  a  dense  fog  filled  the  valley  of  the  Mer  de  Glace.  I 
watched  it  anxiously.  The  stakes  which  we  had  set  at  the 
Tacul  had  been  often  in  my  thoughts,  and  I  wished  to  make 
some  effort  to  save  the  labour  and  peril  incurred  in  setting  them 
from  being  lost.  I  therefore  set  out,  in  one  of  the  clear  intervals, 
accompanied  by  my  friend  and  Simond,  determined  to  measure 
the  motion  of  the  stakes,  if  possible,  or  to  fix  them  more  firmly, 
if  they  still  stood.  As  we  passed,  however,  from  L' Angle  to  the 
glacier,  the  fog  became  so  dense  and  blinding  that  we  halted. 
At  my  request,  Mr.  Hirst  returned  to  the  Montanvert ;  and 
Simond,  leaving  the  theodolite  in  the  shelter  of  the  rock, 


accompanied  me  through  the  obscurity  to  the  Tacul.  We 
found  the  topmost  stake  still  stuck  by  its  point  in  the  ice  ;  but 
the  two  others  had  disappeared,  and  we  afterwards  discovered 
their  fragments  in  a  snow  buttress,  which  reared  itself  against 
the  base  of  the  precipice.  They  had  been  hit  by  the  falling 
stones  and  crushed  to  pieces.  Having  thus  learned  the  worst, 
we  descended  to  the  Montanvert  amid  drenching  rain.  On  the 
morning  of  the  18th  there  was  no  cloud  to  be  seen  anywhere, 
and  the  sunlight  glistened  brightly  on  the  surface  of  the  ice. 
We  ascended  to  the  Tacul.  The  spontaneous  falling  of  the 
stones  appeared  more  frequent  this  morning  than  I  had  ever  seen 
it.  The  sun  shone  with  unmitigated  power  upon  the  ice,  producing 
copious  liquefaction.  The  rustle  of  falling  debris  was  incessant, 
and  at  frequent  intervals  the  boulders  leaped  down  the  pre- 
cipice, and  rattled  with  startling  energy  amid  the  rocks  at  its 
base.  I  sent  Simond  to  the  top  to  remove  the  loose  stones  ;  he 
soon  appeared  and  urged  the  moraine  shingle  in  showers  down 
the  precipice,  upon  a  bevelled  slope  of  which  some  blocks  long 
continued  to  rest.  They  were  out  of  the  reach  of  the  guide's 
baton,  and  he  sought  to  dislodge  them  by  sending  other  stones 
upon  them,  Some  of  them  soon  gave  way,  drawing  a  train  of 
smaller  shingle  after  them  ;  others  required  to  be  hit  many  times 
before  they  yielded,  and  others  refused  to  be  dislodged  at  all.  I 
then  cut  my  way  up  the  precipice  in  the  manner  already 
described,  fixed  the  stakes,  and  descended  as  speedily  as  possible. 
We  afterwards  fixed  the  bottom  stake,  and  on  the  20th  the  dis- 
placements of  all  these  were  measured.  The  spaces  passed  over 
by  the  respective  stakes  in  24  hours  were  found  to  be  as 
follows : — 

Inches. 

Top  stake  6  00 

Middle  stake  4-50 

Bottom  stake  2-56 

The  height  of  the  precipice  was  140*8  feet,  but  it  sloped  off 
at  its  upper  portion.  The  height  of  the  middle  stake  above  the 
ground  was  35  feet,  and  of  the  bottom  one  4  feet.  It  is  there- 
fore proved  by  these  measurements  that  the  bottom  of  the  ice 
wall  at  the  Tacul  moves  with  less  than  half  the  velocity  of  the 
top;  while  the  displacement  of  the  intermediate  stake  shows 
how  the  velocity  gradually  increases  from  the  bottom  upwards." 

Tyndall  also  made  a  series  of  measurements  diu-ing  the  winter 
of  1859,  which  are  more  trustworthy  than  those  of  Balmat, 
and  more  precise  than  the  shrewd  inferences  of  Forbes.  He 
found  that  near  the  Montanvert  Hotel  on  the  Mer  de  Glace 
the  sides  moved  from  6  to  7  inches  daily,  and  that  the 
maximum  motion  was  15|  inches.  At  this  same  locality  the 
maximum  summer  motion  is  30  inches.  At  a  line  130  yards 
lower  the  maximum  rate  was  17J  inches  daily.  There  is 
not  only  a  movement  down  the  valley,  but  also  apparently 
an  internal  action  by  which  substances  in  the  ice  itself  are 
brought  to  the  surface.  In  July,  1836,  a  guide  went  with  a 
visitor  from  the  Montanvert  to  the  Jardin,  and  carried  on  his 
back  a  knapsack  holding  a  supply  of  bread,  cheese,  and  wine. 
The  safest  route  was  by  a  roundabout  course,  but  the  shortest  was 
across  some  dangerously  fissured  ice.  The  guide  fell  down  one 
of  the  fissures,  and  the  visitor  finding  himself  forsaken  amidst  a 
wilderness  of  ice  and  rocks,  and  unable  to  discover  where  his  guide 
was,  returned  to  Montanvert.  The  guide  fell  to  the  bottom  of 
the  crevasse  without  suffering  much  injury.  He  disembarrassed 
himself  of  his  knapsack,  and  reached  the  surface  by  the  aid  of 
steps  cut  in  the  ice  with  his  pocket-knife.  The  spot  where  the 
accident  occurred  was  on  the  Glacier  du  Talefre.  In  July,  1846, 
Couttet,  the  proprietor  of  Montanvert  Hotel,  found  some  frag- 
ments of  a  knapsack,  which  he  recognised  as  belonging  to  that 
lost  by  the  guide  of  1836,  the  knapsack  having  been  his  own 
property.  Balmat,  a  guide,  and  the  guide  who  lost  the  knap- 
sack, verified  the  identification  with  great  positiveness,  since 
both  of  them  had  often  carried  it.  The  distance  over  which 
it  had  travelled  in  ten  years  was  4300  feet,  giving  an  annual 
rate  of  430  feet. 

Crevasses  are  the  transverse  fissures  which  occur  in  all  glaciers, 
and  result  from  the  tension  to  which  the  ice  is  necessarily 
subject,  since  one  part  may  move  three  times  as  fast  as  another 
in  the  same  transverse  plane  ;  and  since  the  ice  possesses  little 
power  of  retaining  its  continuity  under  tension.  One  point  of  the 
ice  will  move  210  feet  in  a  year,  and  another,  nearer  the  centre, 
will  have  moved  over  780  feet  in  the  same  space  of  time.  The 
ice  must  clearly  either  stretch  or  yield ;  and  it  does  the  latter. 
Although  the  fissures  are  numerous,  a  crevasse  is  rarely  seen  in  the 
act  of  forming.    It  commences  as  a  mere  crack,  which  gradually 
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enlarges.  Tyndall  has  described  a  case  which  came  under  his 
observation.  A  dull  sound  was  heard  beneath  his  feet,  as 
though  a  heavy  blow  had  been  struck  against  the  glacier.  Then 
followed  a  series  of  loud  reports  which  seemed  to  be  ubiquitous, 
in  the  interval  between  which  a  low  singing  noise  could  be 
heard.  The  glacier  was  evidently  breaking  up,  and  every 
attempt  was  made  to  avoid  the  threatened  danger  by  running 
first  here,  and  then  there,  according  to  where  the  sounds  came 
from.  The  sounds  continued  for  an  hour,  but  no  sign  of  rupture 
could  be  discovered.  It  was  then  noticed  that  a  stream  of  air 
bubbles  were  rushing  through  a  pool,  and  this  revealed  where 
the  crack  existed.  It  was  scarcely  anywhere  wider  than  the 
blade  of  a  penknife.  The  motion  of  a  glacier  is  tolerably 
uniform  along  the  central  half,  so  that  there  is  little  tension 
here.  The  greatest  amount  of  differential  motion  is  at  and  near 
the  sides,  and  it  is  along  the  sides  that  most  of  the  crevasses  are 
found ;  hence  these  are  termed  marginal  crevasses.  The  inner 
ends  are  always  pointed  up  the  glacier,  their  direction  being  at 
right  angles  to  the  line  of  greatest  strain.  This  depends  upon 
the  amount  of  differential  motion.  There  are  other  crevasses 
which  extend  straight  across  the  glacier,  and  are  known  as 
transverse  crevasses.  These  are  caused  by  unevenness  in  the  bed 
of  the  glacier,  such  as  a  ridge,  or  a  sudden  alteration  in  the 
angle  of  slope,  which  strains  the  ice  until  its  weight  overcomes 
its  cohesion,  and  it  snaps.  At  the  Grindelwald  glacier  the 
marginal  fissures  are  well  developed.  The  bed  of  the  glacier 
is  undulating  and  variable  in  slope,  so  that  the  ice  is  subjected 
to  compression  on  the  more  level  parts,  and  to  tension  where 
the  inclination  is  greatest.  At  each  ridge  there  is  originated 
a  series  of  transverse  crevasses,  but  at  the  bottom  of  the  slope 
compression  squeezes  the  ice  and  closes  up  the  crevasses.  The 
transverse  crevasses  occur  in  bands  separated  by  unfissured  zones ; 
but  the  lateral  crevasses  are  uniformly  distributed.  The  trans- 
verse cracks  unite  with  those  of  the  side,  so  as  to  form  curved 
fissures  stretching  right  across  the  glacier.  The  convex  side  of 
the  curves  points  up  the  glacier,  giving  the  idea  that  the  sides 
move  faster  than  the  centre,  an  idea  which  misled  many  of  the 
older  observers.  In  addition,  there  are  longitudinal  crevasses. 
These  occur  at  the  terminal  end  of  those  glaciers  whose  snouts 
abut  against  an  obstruction,  and  which  have  room  to  expand 
laterally.  When  the  glacier  increases  in  size,  the  ice  spreads  out 
on  either  side  ;  but  the  greater  -width  is  gained,  not  by  the  mass 
flattening  down,  but  by  the  ice  yielding  in  the  longitudinal 
direction  or  at  right  angles  to  the  line  of  tension.  In  many 
cases  their  arrangement  is  fanlike.  These  facts  have  been 
adduced  as  proofs  of  the  incorrectness  of  Forbes'  idea  of  the 
viscosity  of  ice.  Tyndall  calculates  that  a  portion  of  the  Mer  de 
Glace  moves  with  such  a  differential  motion  in  five  hours 
that  the  line  of  particles  which  at  the  commencement  of  the 
time  measured  3224 -4  inches  becomes  3225 -1  at  the  end.  The 
difference  is  seven-tenths  of  an  inch.  The  ice  is  not  sufficiently 
viscous  to  stretch  this  amount,  but  it  breaks  and  a  marginal 
crevasse  is  formed.  No  experiments  or  facts  are  known  which 
show  whether  ice  can  be  stretched  at  all  without  yielding.  The 
crevasse  which  Tyndall  saw  in  the  act  of  forming  took  several 
days  to  attain  a  width  of  three  inches.  Ice  is  plastic,  but  not 
viscous ;  and,  if  we  mistake  not,  Forbes  regarded  viscosity  as 
having  the  same  meaning  as  plasticity.  Thus,  in  his  article  on 
glaciers  in  the  '  Encyclopaedia  Britannica/  he  calls  his  theory 
the  viscous  or  plastic,  and  in  a  subsequent  passage  he  maintains 
that  ice  can  be  moulded  to  a  surface,  in  opposition  to  the  then 
prevailing  notion  that  it  was  a  brittle  solid.  Professor  Tyndall 
alludes  to  the  great  variety  of  opinion  expressed  as  to  what 
Forbes  really  meant  by  his  viscous  theory.  He,  selecting  some 
of  the  substances  which  Forbes  compared  to  ice,  such  as  treacle, 
honey,  tar,  points  out  that  viscidity  is,  strictly  speaking,  the 
term  applied  to  the  remarkable  tenacity  possessed  by  the  bodies, 
and  shows  that  there  is  nothing  in  ice  which  deserves  the  name. 
A  perusal  of  Forbes'  work  on  the  theory  of  glaciers  impresses 
us  with  the  notion  that  he  was  striving  to  demonstrate  the  plas- 
ticity of  ice,  for  all  his  arguments  are  directed  towards  that  end, 
while  nowhere  does  he  insist  that  ice  has  the  tenacity  of  honey, 
&c.  On  the  contrary,  he  appeals  to  crevasses  as  the  evidence 
that  the  ice  yields  to  tension,  and  argues  that  wherever  they  are 
compressed  they  unite  together.  It  is  true  he  frequently  uses 
the  word  viscosity,  but  he  just  as  often  employs  plasticity,  and 
frequently  both  together,  as  though  they  were  identical.  In  the 
main,  we  believe  Forbes'  theory  is  not  materially  different  from 
the  plastic  theory  as  advocated  by  Tyndall.  Forbes  was  unfor- 
tunate in  his  use  of  the  word  viscous,  and  in  some  of  the  illustra- 
tions he  brought  forward,  and  this,  we  consider,  has  led  to  his 


having  been  misunderstood.  It  would  be  impracticable  to  ana- 
lyse Forbes'  book  to  bear  out  our  statement,  but  we  may  quote 
one  passage.  The  section  to  which  it  belongs  is  headed,  "  The 
plastic  nature  of  glacier  ice;"  then,  after  some  preliminary 
remarks,  he  goes  on  to  say  that  "  the  viscous  nature  of  glaciers, 
as  deduced  from  observations  by  the  present  writer,  though  now 
very  generally  accepted,  had  to  struggle  with  numerous  and 
strongly  urged  objections ;  of  which  the  oftenest  repeated  was 
that  ice  is  by  its  nature  a  brittle  solid,  and  not  sensibly  pos- 
sessed of  any  viscous  or  plastic  quality.  In  answer  to  this,  it 
may  be  urged  that  the  qualities  of  solid  bodies  of  vast  size,  and 
acted  on  by  stupendous  and  long-continued  forces,  cannot  be 
estimated  from  experiments  on  a  small  scale,  especially  if  short 
and  violent ;  that  sealing-wax,  pitch,  and  other  similar  bodies, 
mould  themselves  with  time  to  the  surfaces  on  which  they  lie, 
even  at  atmospheric  temperatures,  and  whilst  they  maintain,  at  the 
same  time,  the  quality  of  excessive  brittleness  under  a  blow  or 
rapid  change  of  form,  that  even  ice  does  not  pass  at  once,  and 
per  saltum,  from  the  solid  to  the  liquid  state,  but  absorbs  its 
latent  heat  throughout  a  certain  small  range  of  temperature 
(between  28°  4'  and  32°  of  Fahrenheit),  which  is  precisely  that 
to  which  the  ice  of  glaciers  is  actually  exposed ;  that,  after  all,  a 
glacier  is  not  a  crystalline  solid,  like  ice,  tranquilly  frozen  in  a 
mould,  but  possesses  a  peculiar  fissured  and  laminated  structure, 
through  which  water  enters  (at  least,  for  a  great  part  of  the  year) 
into  its  intrinsic  composition.  But  waiving  the  inferences  from  all 
these  facts,  the  main  argument  in  favour  of  the  view  now  main- 
tained is  this :  that  admitting  the  preceding  propositions  as  to  the 
velocity  of  its  parts  (which  no  one  now  contests),  the  quasi- fluid,  or 
viscous  motion  of  the  ice  of  glaciers,  is  not  a  theory,  but  a  fact.  A 
substance  which  is  seen  to  pour  itself  out  of  a  large  basin  through  a 
narrow  outlet,  without  losing  its  continuity,— the  different  parts 
of  which,  from  top  to  bottom,  and  from  side  to  side,  possess 
distinct,  though  related  velocities, — which  moves  over  slopes  in- 
consistent with  the  friction  between  its  surface  and  the  ground 
on  which  it  rests, — which  surmounts  obstacles,  and  even  if  cleft 
into  two  streams  by  a  projecting  rock,  instead  of  being  anchored 
thereby  as  a  solid  would  necessarily  be,  reunites  its  stream 
below,  and  retains  no  trace  of  the  fissure,  leaving  the  rock  an 
islet  in  the  icy  flood,— a  substance  which  moves  in  such  a 
fashion  cannot,  in  any  true  sense  of  the  word,  be  termed  a  rigid 
solid,  and  must  be  granted  to  be  ductile,  viscous,  plastic,  or 
.semi-fluid  ;  or  to  possess  qualities  represented  by  any  of  these 
which  we  may  choose  to  adopt  as  least  shocking  to  our  ordinary 
conception  of  the  brittleness  of  ice  ! "  In  a  foot  note  he  refers 
the  reader  to  certain  works  for  a  "fuller  reply  to  the  objections 
which  have  been  urged  against  the  plasticity  of  glaciers."  In 
this  passage  he  is  evidently  contending  that  the  glacier  does  not 
slide  down  like  a  solid,  but  that  it  flows  clown  like  a  fluid  whicli 
possesses  a  semi-fluid,  thick  character ;  and  it  is  clearly  in  this 
sense  that  he  uses  the  word  viscous,  and  not  in  that  which 
Tyndall  assigns  to  it,  viz.,  gluey  tenacity. 

It  will  be  seen  that  in  the  above  passage  Forbes  says  a  glacier 
is  not  a  crystalline  solid,  like  ice.  This  standing  by  itself  may 
be  true,  if  by  ice  be  meant  ice  below  28°  F.  ;  but  in  another 
place  he  indicates  his  meaning  by  describing  a  glacier  as  a  mass 
of  ice  and  water.  He  alludes  to  the  palpable  fact  that  there  is 
an  immense  quantity  of  water  engulfed  in  the  ice ;  but  he  con- 
ceives that  it  not  only  fills  crevices,  but  even  minute  capillary 
fissures,  which  extend  everywhere  through  the  ice ;  and  it  is  the 
hydrostatic  pressure  thus  involved  that  he  believes  to  be  the 
main  moving  agent.  The  correctness  of  this  idea  has  not  been 
confirmed,  and  Tyndall  adduces  facts  which  militate  against  it. 
In  December,  1859,  there  was  a  long  spell  of  intensely  cold 
weather,  whicli  it  is  imagined  must  have  caused  all  the  water  to 
be  drained  off  from  the  capillaries,  and  yet  the  glacier  moved 
with  half  its  summer  rate.  In  those  localities,  again,  where  the 
superficial  supply  of  water  is  stopped  for  the  longest  period,  viz., 
in  the  higher  portions  of  the  glacier,  the  winter  motion  differs 
but  little  from  that  of  summer.  Experiments  have  been  made 
with  coloured  fluids  to  ascertain  whether  the  ice  is  traversed  by 
capillaries,  but  nothing  of  the  kind  is  perceptible  in  the  sound 
unweathered  ice. 

The  ice  of  glaciers  does  contain  spaces  of  various  lands,  some 
of  which  contain  water  and  a  vacuum,  and  others  water  and  a 
bubble  of  air.  The  former  appear  to  be  the  result  of  a  partial 
decrystallization  of  the  ice,  while  the  latter,  it  has  been  sug- 
gested, are  the  original  water  and  air  bubbles  of  the  ndve  which 
have  never  been  frozen.  The  former  may  be  produced  arti- 
ficially by  converging  the  rays  of  the  sun  to  a  focus  within  a 
block  of  ice.    Along  the  cone  occupied  by  the  luminous  rays  a 
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number  of  minute  lustrous  spftts  spring  into  existence,  which, 
when  closely  examined,  are  seen  to  be  single  or  clustered,  six- 
etarred  or  six-petalled  figures,  with  a  central  bright  spot.  The 
moment  when  the  lustrous  dots  appear  is  accompanied  by  a 
slight  clink.  What  produces  the  noise?  When  water  is  de- 
prived of  air  and  heated  in  a  narrow  tube,  its  temperature  may 
be  raised  to  300°  F.  and  then  it  suddenly  explodes.  When  ice 
freezes,  all  the  air  which  the  water  contained  is  expelled.  When 
the  sunbeam  passes  into  the  ice  a  portion  of  it  is  melted  into 
water.  As  such  water  is  perfectly  devoid  of  air,  it  has  a  strong 
cohesive  power,  and  like  air-deprived  water  its  cohesion  is 
disrupted  suddenly  and  violently.  The  water  in  the  ice  occu- 
pies less  space  than  the  ice  which  it  represents,  and  as  it  cannot 
fill  the  space,  the  disruption  of  the  particles  and  the  formation 
of  the  vacuum  is  effected  with  a  sudden  clink.  When  a  summer 
sun  shines  strongly  upon  a  glacier,  many  persons  have  heard  a 
remarkable  crepitation,  which  Tyndall  has  little  doubt  is  due  to 
the  formation  of  myriads  of  six-rayed  figures,  each  encircling  a 
vacuum.  That  the  ''bright  spots  are  vacua,  not  air  bubbles,  is 
shown  by  the  sudden  collapse  of  the  spaces  when  the  ice  is 
melted.  If  they  were  air  bubbles  they  would  ascend  through 
the  water.  In  lake  ice  the  figures  occur  in  parallel  planes, 
which  mark  the  planes  of  freezing.  There  are  no  such  definite 
planes  in  glacier  ice ;  but  the  various  spots  occur  in  all  positions. 
A  close  examination,  however,  shows  groups  arranged  in  planes 
parallel  to  one  another,  but  such  planes  stand  at  all  angles  one 
to  another.  It  is  probable  that  these  really  correspond  with  the 
lines  of  cleavage,  and,  if  so,  glacier  ice  is  manifestly  a  composite 
confused  collection  of  fragments  which  have  been  cemented  into 
a  compact  mass  by  regelation.  The  associated  air  and  water 
cells  of  glaciers  are  probably  similar  to  those  of  lake  ice.  The 
last  have  been  examined  by  Tyndall  with  a  view  to  ascertaining 
if  they  had  ever  been  frozen.  He  argued  that  if  the  air  was 
simply  entangled  atmospheric  air,  its  density  would  be  at  least 
that  of  the  atmosphere,  but  if  derived  from  the  melting  of  the 
water  bubble  it  would  be  highly  rarefied.  The  ice  was  placed 
in  warm  water,  and  the  action  of  the  air,  when  brought  into 
contact  with  the  warm  water,  observed.  In  all  cases  the  air 
collapsed,  sometimes  to  a  thousandth  part  of  its  original  volume, 
a  fact  which  shows  a  high  degree  of  rarefaction. 

In  the  portions  of  glaciers  about  midway  between  their  origin 
and  termination  the  ice  is  frequently  of  a  whitish  hue,  owing  to  the 
number  of  minute  air  bubbles  within  it,  but  traversing  the  whitish 
mass  are  myriads  of  parallel  blue  bands,  in  which  the  bubbles 
are  absent  or  rare,  and  hence  the  ice  has  a  veiny,  streaky,  or 
laminated  appearance.  Sometimes  this  structure  has  a  beautiful 
appearance,  and  in  the  glacier  of  the  Rhone  it  pervades  the  ice 
everywhere,  while  in  other  glaciers  it  is  less  extensive.  The 
different  bands  vary  in  hardness  and  structure,  so  that  when 
weathered  the  surface  of  the  ice  is  worn  down  into  little  grooves 
and  ridges,  the  harder  lamina)  standing  out  beyond  the  softer. 
The  hollows  retain  all  the  light  dirt  which  is  blown  over  the 
glacier,  and  these  dirt  lines  form  useful  guides  in  ascertaining 
the  directions  in  which  the  ice  has  been  compressed  or  squeezed. 
The  veined  structure  has  been  noticed  by  almost  every  observer 
of  glaciers,  but  Guyot  was  perhaps  the  first  who  gave  a  clear 
description,  which  we  subjoin: — "I  saw  under  my  feet  the 
surface  of  the  entire  glacier  covered  with  regular  furrows  from 
one  to  two  inches  wide,  hollowed  out  in  a  half-snowy  mass,  and 
separated  by  protruding  plates  of  harder  and  more  transparent 
ice.  It  was  evident  that  the  mass  of  the  glacier  here  was  com- 
posed of  two  sorts  of  ice — one,  that  of  the  furrows,  snowy  and 
more  easily  melted  ;  the  other,  that  of  the  plates,  more  perfect, 
crystalline,  glassy,  and  resistant ;  and  that  the  unequal  resist- 
ance which  the  two  kinds  of  ice  presented  to  the  atmosphere  was 
the  cause  of  the  furrows  and  ridges.  After  having  followed 
them  for  several  hundreds  of  yards,  I  reached  a  fissure  20  or  30 
feet  wide,  which  as  it  cut  the  plates  and  furrows  at  right  angles 
exposed  the  interior  of  the  glacier  to  a  depth  of  30  or  40  feet, 
and  gave  a  beautiful  transverse  section  of  the  structure.  As  far 
as  my  vision  could  reach  I  saw  the  mass  of  the  glacier  composed 
of  layers  of  snowy  ice,  each  two  of  which  were  separated  by  one 
of  the  plates  of  which  I  have  spoken,  the  whole  forming  a  regu- 
larly laminated  mass,  which  resembled  certain  calcareous  slates." 
The  blue  vein  structure  has  been  attributed  to  the  stratification 
caused  by  the  annual  falls  of  snow  ;  but  there  are  several  objec- 
tions to  this  view,  amongst  which  may  be  mentioned  the  fact 
that  the  structure  is  vertical,  not  horizontal,  and  that  the  bands 
are  not  continuous,  but  occur  as  a  multitude  of  short  streaks 
disconnected  from,  but  parallel  with,  one  another.  Forbes  appears 
to  have  accounted  for  it  in  his  latest  publications  by  the  action 

NAT.  HIST.  DIV. — SUP. 


of  pressure  on  the  ice,  producing  lamination.    Tyndall  advocates 
a  very  similar  view.    Thus  he  mentions  many  familiar  cases  of 
lamination  being  produced  by  a  weight  rolling  or  gliding  over  a 
soft,  pasty,  plastic  mass,  as  in  making  puff  paste.    A  similar 
action  occurs  in  a  glacier.    The  central  portion  moves  faster 
than  the  sides,  the  disproportion  being  greatest  where  the  pres- 
sure is  most  energetic.  The  sides  are  retarded  by  the  environing 
rocks.    Hence  the  median  ice  is  pushed  past  the  plastic  lateral 
ice,  much  in  the  same  way  as  the  roller  passes  over  dough, 
squeezes  out  the  ice,  and  then  induces  lamination,  which  usually 
forms  a  right  angle  with  the  marginal  crevasses.  Lamination, 
however,  also  occurs  in  other  parts  of  the  glacier,  but  in  all  cases 
it  is  best  displayed  where  a  sliding  pressure  is  most  powerful. 
In  order  to  show  that  the  lamination  is  a  different  thing  from 
stratification,  Tyndall  searched  long  for  an  example  of  what  is 
found  in  terrestrial  strata,  viz.,  of  cleavage  cutting  the  line  of 
bedding  at  an  angle.    He  describes  one  example  in  the  Aletsch 
glacier,  and  a  second  in  the  Furgge  glacier.    Pressure,  then, 
may  account  for  the  laminated  structure;  but  it  does  not  by 
itself  explain  the  appearance  of  the  blue  bands.    To  understand 
how  they  are  formed,  we  must  recur  to  some  of  the  properties  of 
matter  in  general,  and  ice  in  particular.    A  liquid  possesses  a 
certain  cohesive  force,  and  when  heated  it  begins  to  boil  as  soon 
as  this  is  overcome.  This  force  corresponds  to  a  definite  degree  of 
heat.  If  a  weight  is  placed  on  the  fluid,  the  heat  has  to  overcome 
the  resistance  of  both  the  cohesion  and  the  superincumbent  pres- 
sure, and  hence  more  heat  will  be  required.    In  other  words,  the 
temperature  of  the  boiling  point  is  raised.    In  like  manner,  the 
fusing  point  of  a  solid  may  be  raised  by  pressure.    This  state- 
ment is  true  for  all  substances  which  expand  when  passing  from 
the  solid  to  the  fluid  condition,  and  contract  when  they  solidify. 
Bismuth,  however,  contracts  on  fusion,  and  in  its  case  external 
pressure  would  aid  to  bring  the  particles  together,  and  assist  the 
action  of  heat.    Bismuth  will  fuse  at  a  lower  temperature  when 
subjected  to  pressure.    Ice  behaves  like  bismuth  in  contracting 
when  it  solidifies,  and  hence  its  fusion  may  be  expected  to  be 
facilitated  by  pressure.    Messrs.  Thomson  have  experimentally 
proved  that  external  pressure  enables  the  ice  to  liquefy  at  a 
lower  temperature  than  32°.    If  this  be  true,  then,  pressure 
alone  should  cause  ice  at  32°  to  partially  liquefy.   Tyndall  placed 
a  small  cylinder  of  clear  ice  in  a  press,  and  on  watching  the  ice 
he  saw  cloudy  lines  make  their  appearance,  which  augmented  as 
the  pressure  was  continued.    When  looked  at  obliquely  the  ice 
had  a  laminated  appearance.    In  order  to  show  that  the  cloudy 
condition  was  not  due  to  air  which  had  penetrated  between  the 
laminse,  the  experiment  was  repeated  with  the  cylinder  in  water, 
and  again,  when  partially  in  the  water  and  partially  in  air,  but 
the  result  in  all  cases  was  the  same  as  at  first.    To  show  that 
compression,  and  not  tension,  produced  the  lamination,  a  cylinder 
with  one  of  the  ends  oblique  to  the  axis  was  placed  in  the  press. 
The  flat  end  was  flush  with  one  side  of  the  press,  but  the  oblique 
face  could  only  touch  the  opposite  side  by  its  extreme  point. 
The  upper  side  of  the  cylinder  would,  therefore,  be  longer  than 
the  lower.    On  putting  the  press  in  action,  the  longer  and  upper 
side  was  squeezed  in  air  till  it  was  shortened  to  the  length  of  the 
lower  side.    The  upper  side,  where  compression  had  taken  place, 
showed  the  lamination,  whereas  the  lower  side,  which  had  not 
been  pressed,  retained  its  original  clearness  and  homogeneity. 
The  surfaces  of  the  laminse  were  hazy,  and  Tyndall  states  that 
"  had  the  spaces  been  filled  with  air,  or  were  they  simply  vacuous, 
the  reflection  of  light  from  them  would  have  been  so  copious  as 
to  render  them  much  more  brilliant  than  they  were  observed  to 
be.    To  examine  them  more  particularly,  I  placed  a  concave 
mirror  so  as  to  throw  the  diffused  daylight  from  a  window  full 
upon  the^cylinder.    On  applying  the  pressure,  dim  spots  wera 
sometimes  seen  forming  in  the  very  middle  of  the  ice,  and  thesa 
as  they  expanded  laterally  appeared  to  be  in  a  state  of  intense 
motion,  which  followed  closely  the  edge  of  each  surface  as  it 
advanced  through  the  solid  ice.    Once  or  twice  I  observed  the 
hazy  surface  pioneered  through  the  mass  by  dim  offshoots,  appa- 
rently liquid,  and  constituting  a  kind  of  decrystallization.  From 
the  closest  examination  to  which  I  was  able  to  subject  them,  the 
surfaces  appeared  to  me  to  be  due  to  internal  liquefaction  ; 
indeed,  when  the  melting  point  of  ice,  having  already  a  tempe- 
rature of  32°,  is  lowered  by  pressure,  its  excess  of  heat  must 
instantly  be  applied  to  produce  this  effect.    .    .    .    The  ice  of 
the  glacier  nvust  undoubtedly  be  liquefied  to  some  extent  by  the 
tremendous  pressure  to  which  it  is  here  subjected.    Surfaces  of 
discontinuity  will  in  all  probability  be  formed,  which  facilitate 
the  escape  of  the  imprisoned  air.    The  small  quantity  of  water 
produced  will  be  partly  imbibed  by  the  adjacent  porous  ice  and 
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will  be  frozen  when  relieved  from  pressure.  This  action,  asso- 
ciated with  that  ascribed  to  pressure  in  the  last  section,  appears 
to  me  to  furnish  a  complete  physical  explanation  of  the  laminated 
structure  of  glacier  ice." 

The  subject  of  the  waste  of  glaciers  is  scarcely  touched  upon  in 
the  original  article,  the  only  reference  to  it  being  the  notice  of  the 
trickling  streams  and  gushing  torrents  which  residt  from  the  disso- 
lution of  ice.  It  is  an  important  one,  more  especially  in  its  rela- 
tion to  the  hypothesis  respecting  the  larger  dimensions  of  glaciers 
in  former  ages.  The  length  of  a  glacier  depends  not  only  upon 
the  quantity  of  ice  which  is  forced  down  the  valley,  but  upon  the 
speed  with  which  it  travels,  and  the  rate  at  which  waste  proceeds. 
For  instance,  it  will  be  short  in  proportion  to  its  shallowness  rela- 
tively to  its  mass,  since  the  waste  proceeds  most  rapidly  at  the 
surface.  There  are,  however,  various  compensating  causes.  If 
the  glacier  is  shallow,  the  probability  is  that  the  valley  ia  wide, 
and  as  the  friction  will  be  less  than  in  a  deep  gorge  the  ice  as  a 
mass  will  flow  down  faster,  supposing  the  inclination  to  be  the 
same  in  the  valley  as  in  the  gorge.  It  will  be  short  in  propor- 
tion as  the  angle  of  slope  is  less,  for  since  it  will  flow  more 
slowly  it  will  be  longer  exposed  to  destructive  agents.  It  will  be 
short  in  proportion  as  the  summer's  heat  approaches  in  equiva- 
lency the  winter's  cold ;  so  that  the  size  of  the  glacier  is 
influenced  by  the  average  annual  temperature,  and  not  exclu- 
sively by  the  nature  of  the  winters  or  of  the  summers.  Assuming 
that  a  glacier  has  an  average  rate  of  550  feet  per  annum,  which 
is  the  average  velocity  of  the  Mer  de  Glace  in  summer,  opposite 
the  Montanvert  Hotel ;  that  the  average  width  is  one  mile ; 
and  the  average  depth  400  feet.  In  such  a  case,  the  quantity  of 
ice  passing  by  a  given  point  daily  in  summer  would  be  a  little 
over  three  million  cubic  feet,  and  in  winter  it  would  be  about 
half  this  amount.  So  that  the  flow  may  be  estimated  at  about  two 
million  cubic  feet  per  day  annually.  Assuming,  also,  that  twenty 
feet  of  the  glacier  is  melted  away  annually,  it  would  follow  that 
it  would  come  to  a  termination  about  two  miles  lower  down. 
The  amount  of  waste  above  assumed  is  not  excessive,  for 
many  stones  are  raised  or  rather  sustained  on  pedestals  of  ice 
13  or  14  feet  high,  and  generally  slip  off  once  or  twice  a  year. 
The  surface  water,  moreover,  melts  out  channels  for  itself  in  the 
body  of  the  glacier,  and  the  bottom  is  believed  to  be  more  or 
less  liquefied.  Or  we  may  refer  to  actual  measurements.  Forbes 
found  that  at  a  station  on  the  Mer  de  Glace  near  Montanvert  the 
ice  moved  nearly  19  inches  daily  in  July  and  August;  that 
3-62  inches  were  removed  from  the  surface  by  solution,  which  is 
equivalent  to  about  18  feet  in  two  months  only.  If  it  happened 
that  the  same  quantity  of  ice  was  poured  down  the  valley,  and 
that  only  10  feet  of  the  surface  was  dissolved  away  annually, 
owing  to  a  succession  of  cold  or  cloudy  summers,  this  would 
enable  the  glacier  to  extend  much  farther.  If  the  conditions 
were  otherwise  precisely  the  same,  it  would  stretch  two  miles 
farther  ;  but  the  extra  stretch  would  be  considerably  shortened 
by  the  greater  heat  of  the  lower  district,  and  by  the  tendency  of 
the  extra  ice  to  fill  up  the  valleys  to  a  greater  height.  In  almost 
all  cases  the  variation  in  the  size  depends  partly  upon  the  winter 
and  partly  upon  the  summer  temperature  and  serenity  of  the 
sky.  An  example  of  the  increase  of  a  glacier  in  recent  times 
may  be  given.  In  the  Alps  the  year  1818  was  marked  by  a 
great  extension  of  the  glaciers,  and  1846  presented  a  similar  but 
smaller  increase.  The  last  augmentation  was  due  to  the  heavy 
snowfalls  in  1843  and  1844,  followed  by  cold  wet  summers.  The 
snow  protected  the  glacier,  and  enabled  it  to  traverse  a  greater 
distance  while  undergoing  the  same  amount  of  waste.  The  glacier 
of  Brenva  was  visited  by  Forbes  in  1842  and  1846.  In  the  former 
year  a  larch  tree  just  at  the  end  of  the  glacier  was  300  feet  above 
it ;  while  in  August,  1846,  it  was  not  more  than  100  feet  above 
the  surface  of  the  glacier.  The  glacier  was  advancing  rapidly, 
partly  in  consequence  of  the  great  accumulation  of  ice,  and  partly 
in  consequence  of  the  great  heat  of  the  summer  of  1846.  In  two 
months  it  had  advanced  70  feet.  Forbes  remarks  that  were  the 
climate  of  1844  and  1845  permanent  there  would  be  an  enor- 
mous advance  of  the  glaciers ;  and  that  a  more  turbid  and 
cloudy  atmosphere,  with  an  increase  of  the  usual  precipitations, 
would  suffice  to  increase  glaciers  to  almost  any  extent,  even  that 
which  is  required  to  account  for  the  erratic  phenomena,  a  tem- 
perate climate  being  most  favourable  to  the  growth,  especially 
the  progression,  of  glaciers. 

Before  alluding  to  some  of  the  facts  demonstrative  of  the  vast 
extension  of  the  glaciers  in  the  glacial  epoch,  allusion  may  be 
made  to  one  or  two  of  the  theories  connected  with  the  recent 
glaciers.  Rendu,  Bishop  of  Annecy,  was  a  man  of  powerful 
intellect,  and  was  the  author  of  a  highly  original  work  on  the 


theory  of  glaciers,  published  in  1840,  which  work  seems  to  have 
been  entirely  overlooked  for  many  years.  He  seems  to  have 
been  amongst  the  first  to  recognize  the  veined  structure,  and  was 
fully  aware  of  the  plasticity  and  regelation  of  ice.  His  views  as 
to  the  principal  way  in  which  the  ice  is  compelled  to  leave  the 
mountains  are  quite  original.  He  points  out  that  ice  can  only 
support  a  given  pressure  without  being  broken  or  squeezed  out. 
When,  then,  the  snow  or  ice  exceeds  a  certain  thickness,  the  lower 
portion  is  compelled  to  give  way.  He  says  that  something  of 
this  kind  really  occurs  on  Mont  Blanc,  and  experiment  has  fully 
confirmed  his  views.  The  idea  is  especially  applicable  in  explana- 
tion of  comparatively  level  countries,  such  as  Greenland,  for  it  is 
very  doubtful  if  gravity  alone  will  impel  an  ice  cap  down  a  gentle 
slope,  in  consequence  of  the  enormous  retarding  effect  of  friction. 
A  glacier  which  is  not  connected  with  a  large  snowfield,  and 
which  is  of  comparatively  slight  thickness,  rarely  possesses 
much  motion,  however  steep  the  incline  may  be.  This  is  illus- 
trated by  a  small  glacier  on  the  northern  face  of  the  SchSnhorn, 
just  behind  the  Simplon  hospice.  It  is  about  8000  feet  above 
the  level  of  the  sea,  and  the  slope  is  in  places  20°,  25°  and  35°. 
It  is  about  1000  feet  long,  and  1300  in  its  greatest  width.  Its 
rate  of  motion  in  July  was  between  one  and  two  miles  daily. 

M.  Rendu  insists  upon  the  power  of  the  ice  to  mould  itself  to 
the  configuration  of  the  ground  like  a  paste,  and,  after  pointing 
out  the  great  discrepancies  in  the  guides'  estimates  of  the  rate  of 
motion  of  a  glacier,  remarks  that  it  arose  from  the  great  dif- 
ference in  the  speed  of  the  central  and  lateral  portions,  the  latter 
being  retarded  by  friction  against  the  sides.  He,  moreover, 
seemed  to  be  fully  aware  of  many  other  sources  of  discrepancy, 
for  he  says  no  general  measure  is  obtainable,  each  glacier  having 
its  own  rate,  which  rate  is  influenced  by  the  slope,  the  depth  of 
the  ice,  the  width  of  the  channel,  the  shape  of  its  sides,  and  a 
thousand  other  circumstances.  The  velocity  is  great  where  the 
inclination  is  steep  and  the  ice  thin ;  and  where  a  steep  slope  is 
succeeded  by  a  less  inclined  one,  the  glacier  swells  and  accumu- 
lates. And  he  is  so  impressed  with  the  fluent  nature  of  glaciers 
that  he  affirms  that  the  resemblance  is  so  complete  between  the 
Mer  de  Glace  and  a  river  that  the  one  presents  all  the  pecu- 
liarities of  the  other.  His  knowledge  was  equal  to  that  of  many 
of  the  most  distinguished  subsequent  observers,  but  he  had  not 
discovered  those  physical  qualities  of  ice  by  virtue  of  which  it 
moved  like  a  river,  and  became  streaked  with  bands  of  blue  ice 
by  pressure. 

Professor  J.  Thomson's  hypothesis  as  to  the  motive  agent  of 
glaciers  is  in  the  main  a  modification  of  the  hydrostatic  prin- 
ciple advocated  in  various  forms  by  so  many  glacialists.  It 
differs  from  previous  hypotheses  in  the  way  in  which  it  accounts 
for  the  presence  of  the  water,  and  in  the  position  assigned  to  it. 
His  view  was  that  by  pressure  portions  of  the  glacier  were 
liquefied,  the  water  being  squeezed  through  any  crevice  it  can 
get  into,  and  on  the  diminution  or  withdrawal  of  the  pressure, 
the  water  is  again  frozen.  This  action  he  believes  is  constantly 
going  on,  so  that  every  portion  of  the  ice  is  liquefied  in  turn. 
The  myriads  of  minute  motions  thus  produced  have  their  result- 
ant in  the  general  downward  movement  of  the  glacier. 

We  have  made  frequent  allusion  to  a  glacial  epoch,  an  epoch 
when  glaciers  were  rife  and  abundant  throughout  the  polar  por- 
tions of  both  hemispheres  to  an  extent  far  beyond  the  conception 
of  many  persons.  Not  only  did  large  glaciers  exist  where  now 
every  particle  of  snow  disappears  every  summer,  but  such 
localities  were  the  scene  of  the  most  extreme  degree  of  glacia- 
tion,  such  as  is  now  typified  by  Greenland,  Spitzbergen,  and 
other  ice-clad  areas.  A  general  account  is  given  of  this  epoch 
under  Post-Piiocene,  E.  C.  S.,  but  something  may  be  said 
here  of  the  old  glaciers.  We  assume  that  the  reader  is  familiar 
with  the  peculiar  marks  of  a  glacier,  such  as  moraines,  striated 
surfaces,  elevated  boulders,  &c.  One  thousand  feet  above  the 
level  of  the  Aar  glacier  are  to  be  seen  rounded  and  striated 
contours,  which  demonstrate  that  a  glacier,  and  no  doubt  the 
Aar  glacier  itself,  flowed  along  at  this  elevation.  It  may  be 
supposed  that  a  glacier,  similar  in  size  to  the  present  one,  may 
have  flowed  when  the  valley  bottom  was  a  thousand  feet 
higher  than  now,  and  that  the  difference  of  level  has  resulted 
from  glacial  erosion.  That  there  has  been  erosion  there  can 
be  no  doubt,  and  as  little  that  erosion  has  been  going  on  for 
a  very  long  period  of  time.  That  the  glacier  was  really 
thicker,  nay  much  thicker,  is  rendered  very  probable  from 
the  evidence  that  exists,  showing  that  the  length  of  the  glacier 
was  at  one  time  immensely  greater  than  now.  Further, 
when  the  hills  which  separate  many  of  the  present  glaciers 
from  one  another  are  examined,  they  are  found  to  bear  all 
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the  marks  of  having  been  overflowed  by  glaciers,  showing 
that  the  old  ice  capped  elevations  now  free  from  it.  And,  if  to 
add  still  more  convincing  testimony,  large  terminal  moraines 
exist  to  mark  the  extreme  extension,  which  was  very  much 
lower  down  than  any  of  modern  date.  Thus  at  Ivrea,  there  is 
an  immense  moraine,  which  was  deposited  by  a  glacier  whose 
length  is  estimated  at  104  miles,  and  which  filled  the  valley  of 
the  Aosta  to  a  height  of  2000  feet.  There  was  a  still  larger 
glacier  in  the  valley  of  the  Rhone,  which  commenced  in  the 
Seidelhorn,  extended  down  to  the  Lake  of  Geneva,  where  it 
spread  out  in  a  fan-shaped  mass  which  abutted  against  the  Jura 
Mountains.  Some  authorities  believe  that  the  glacier  did  not 
extend  so  far,  but  that  the  blocks  on  the  Jura  were  floated  from 
its  terminus  across  a  wide  arm  of  the  sea  which  flanked  the  Jura 
Mountains.  Guyot  has  carefully  examined  the  question,  and 
has  shown  from  the  disposition  of  the  boulders  or  morainic 
matter  throughout  the  plains  of  Geneva  and  Berne,  that  the 
probability  is  in  favour  of  their  having  been  transported  by 
glaciers,  not  by  icebergs. 

The  region  round  Snowdon  presents  many  signs  of  glacial 
action,  the  hills  being  round,  mammillated,  and  striated,  from 
the  level  of  Llyn  Padarn  to  a  height  of  several  hundred  feet 
above  it.  Moraines  exist  in  many  places,  a  fine  one  occurring  at 
the  entrance  to  Cwm-glas.  Traces  of  glacier  action  are  conspi- 
cuous in  six  of  the  principal  valleys  which  debouch  from  Y 
Wyddfa,  but  they  are  especially  remarkable  in  the  pass  of 
Llanberis  and  the  valley  of  the  Rothel,  as  also  in  Nant  Francon. 
The  Llanberis  glacier  appears  to  have  been  about  three  miles 
long  and  several  hundred  feet,  probably  as  much  as  800  feet  deep. 
The  kind  of  scene  which  the  Pass  of  Llanberis  presents  has  been 
sketched  by  Professor  A.  C.  Ramsay  in  the  following  terms : — 
"Up  the  Pass,  every  step  beyond  Llyn  Peris,  the  signs  of  a 
vanished  glacier  become  more  and  more  apparent.  Erratic 
blocks,  mingled  with  smaller  moraine  matter,  lie  on  the  road- 
side and  up  among  the  rocks,  easily  distinguished  by  the  ex- 
perienced observer  from  more  modern  blocks  and  talus  that  lie 
below  the  weathered  cliffs.  On  both  sides  of  the  valley  the 
rocks,  strewn  with  blocks,  frequently  present  the  well-known 
moutonnee  form,  more  or  less  perfect;  and  this  is  especially 
plain  towards  the  turnpike  gate,  and  near  Pont-y-Gromlech, 
where  bosses  of  felspathic  porphyry  rise  like  little  hills  in  the 
middle  of  the  valley,  something  like  miniatures  of  that  behind 
Grimsel.  Though  their  sides  have  been  scarred  by  the  winters' 
frosts,  their  summits,  roughened  by  the  weather,  still  retain  the 
largely  mammillated  form  impressed  on  them  of  old  by  the 
grinding  ice ;  and  while  the  tourist  who  sees  something  in 
scenery  beyond  mere  external  form  is  often  puzzled  to  account 
for  the  numerous  blocks  that,  perched  on  precarious  points, 
seem  as  if  they  ought  to  have  taken  a  final  bound  into  the 
lower  valley,  the  well-pleased  eye  of  the  geologist,  versed  in  ice, 
at  once  detects  that  they  were  let  gently  down  where  they  lie  by 
the  melting  of  the  diminishing  glacier.  Further  up  the  valley, 
behind  Blaen-y-nant,  a  brook  descends  from  the  hollow  of  Cwm- 
glas.  A  little  way  up  its  banks,  a  good-sized  moraine,  after- 
wards to  be  more  particularly  noticed,  has  been  cut  through  by 
the  stream,  and  bends  up  both  its  banks.  Above  this,  going  up 
the  Pass,  the  ground  on  the  right  is  all  covered  with  moraine 
ddbris,  and  nearly  opposite  the  great  fallen  blocks  of  stone,  now 
called  a  cromlech,  a  huge  mound,  worthy  the  name  of  a  hill, 
rises  in  the  valley  between  the  road  and  the  upper  side  of  the 
entrance  to  Cwm-glas.  So  large  are  some  of  the  angular  blocks 
with  which  it  is  studded,  that  for  some  time  I  was  doubtful  if 
the  hill  did  not  chiefly  consist  of  a  solid  mass  of  felspathic  por- 
phyry, but  the  mixed  nature  of  its  fragments,  its  form,  and 
position,  after  many  a  visit,  forced  me  to  the  conclusion  that  it 
is  the  relics  of  a  large  moraine,  shed  from  the  upper  side  of  a 
glacier  that  once  descended  from  Cwm-glas,  and  abutted  on  the 
opposite  side  of  the  Pass.  Below  Pont-y-Gromlech,  there  are 
other  traces  of  moraines,  and  several  erratic  blocks — one  of  them 
of  greenstone — lie  perched  on  a  large  rounded  boss  of  felspar 
porphyry.  The  ice  furrows  on  its  surface  are  almost  all 
weathered  away,  but  such  as  are  traceable  trend  towards  Llyn 
Peris,  and,  as  is  frequently  the  case,  the  more  broken  side  of  the 
roche  moutonnee  faces  down  the  valley.  Opposite,  above  the 
bridge,  on  the  Snowdon  side  of  the  valley,  a  great  dark  wall  of 
rock  rises  abruptly  from  the  broken  lower  slopes,  about  a 
quarter  of  a  mile  from  the  road.  From  the  bottom  of  the  Pass 
it  looks  almost  inaccessible,  but  half-way  up  there  is  a  rough 
terrace  at  the  foot  of  a  greenstone  dyke  that  forms  in  part  the 
face  of  the  cliff.  The  slope  of  the  precipice  is  about  68°  towards 
the  Pass,  and  in  one  place  especially  the  wall  of  rock  is  polished. 


and  striated  in  at  least  six  principal  grooves  which  slope  down 
the  valley  (not  down  the  hill)  at  an  angle  of  12°.  Some  of 
these  are  deeply  graven,  from  two  to  two  and  a  half  feet  wide, 
and  twelve  or  eighteen  inches  deep,  and  they  run  so  evenly  along 
an  almost  vertical  wall  of  rock,  that  the  idea  is  at  once  suggested 
that  they  were  formed  by  the  long-continued  pressure  of  a 
glacier,  so  large  that  it  filled  the  valley  to  a  far  greater  elevation 
than  the  groove,  and  by  reason  of  the  huge  overlying  mass  of  ice 
a  middle  stratum,  as  it  were,  of  the  glacier  was  jammed  against 
its  bounding  walls  so  powerfully  that  by  help  of  the  grinding  of 
imprisoned  stones,  in  time,  it  graved  the  strong  furrows  still  so 
perfect.  To  the  very  top  of  the  Pass  the  same  kind  of  evidence, 
both  of  moraine  debris  and  striation,  continues  unabated,  espe- 
cially on  the  higher  slopes  on  the  north-eastern  side  of  the. 
valley,  where,  above  the  modern  shingle  and  broken  cliffs  that 
overlook  the  brook,  numerous  roches  moutonnees  remain  still 
partly  unweatliered,  and  here  and  there  dotted  with  blocs  perches. 
By  the  road  at  the  twelfth  milestone  a  good  instance  occurs  of  a 
ruche  ^moutonnee,  easily  seen  by  those  who  are  satisfied  with 
roadside  geology.  Its  curving  outlines  are  perfect  on  the  top, 
but  at  the  sides  it  has  been  shattered  by  the  weather.  Close  by 
the  waterfall  at  Gurphwysfa,  the  stria)  on  the  rocks  still  run 
north-westerly  in  the  direction  of  the  Pass,  like  those  that  must 
nowbe  forming  at  the  snowshed  of  the  Upper  Aar,  and  other 
glaciers.  Once  fairly  across  the  watershed,  where  the  valley 
widens,  they  rapidly  curve  round  with  the  average  slope  of  the 
ground,  some  passing  in  the  direction  of  Nant-y-gwryd  towards 
Capel  Curig,  and  others  down  Nant-gwynnant." 

But  Europe  is  not  the  only  place  where  ice  seemed  to  have 
reigned  most  triumphantly,  for  similar  evidence  to  that  already 
adduced  has  been  afforded  by  America,  Asia,  and  even  New 
Zealand.  In  the  last-mentioned  country  the  glaciers  which  now 
descend  but  a  little  way  down  the  mountains,  reached  as  far  as 
the  present  level  of  the  sea  during  the  post-pliocene  period. 
The  whole  of  Canterbury  province  seems  to  have  been  one  ice- 
field, which  may  have  exceeded  the  present  land  area.  So  far 
as  explored,  the  larger  portion  of  the  western  slopes  of  the 
Southern  Alps  are  covered  with  morainic  accumulations.  Haast 
has  mapped  out  the  extent  of  the  post-pliocene  glaciers.  Many 
of  the  principal  promontories,  such  as  Abut  Head,  Bold  Head, 
Cliff  Head,  are  formed  of  terminal  moraines,  and  the  lengths  of 
the  principal  ice-streams  varied  from  25  to  50  miles,  and  one 
which  existed,  it  is  said,  before  the  post-pliocene  period,  was  78 
miles  in  length. 

In  the  Himalayas  the  glaciers  are  now  on  a  grander  scale 
than  anywhere  else,  some  of  them  being  fourteen  or  fifteen  miles 
long,  while  several  others  are  longer  still,  the  Chogo  glacier 
being  twenty -four  miles,  and  the  Biafo  glacier  more  than  forty 
miles  from  end  to  end.  During  several  years  past  they  have 
been  on  the  increase,  some  having  extended  their  length  by  one 
or  two  miles  within  the  memory  of  the  present  generation.  But 
enormous  as  these  are,  they  are  not  to  be  compared  with  the 
gigantic  ice-streams  of  former,  probably  post-pliocene,  times, 
some  of  which  were  100  miles  or  more  in  length. 

The  time  is  not  ripe  for  a  complete  theory  as  to  the  cause  or 
conditions  which  brought  about  the  great  size  of  the  glaciers  in 
the  post-pliocene  period ;  mainly  because  there  are-  so  many 
things  to  take  into  account ;  and  probably  most  of  the  hypotheses 
hitherto  started  have  some  truth  in  them,  but,  as  seems  to  us, 
they  fail  because  they  do  not  state  the  whole  truth,  and  nothing 
but  truth.  The  correct  theory  will  combine  the  truth  of  all, 
and  add  that  wherein  all  are  deficient.  Professor  Frankland's 
idea  is  very  ingenious.  He  insists  that  the  true  explanation  is 
not  that  there  was  a  greater  degree  of  cold,  for  that,  he  remarks, 
would  dhninish  the  quantity  of  snow,  but  a  higher  temperature 
of  the  ocean.  He  devotes  a  long  discussion  in  support  of  his 
view,  and  endeavours  to  show  that  the  ocean  formerly  had  a 
higher  mean  temperature  in  conformity  with  the  gradual  cooling 
of  the  globe ;  and  that  it  was  when  the  snow  line  reached  below 
the  tops  of  the  mountains  that  the  most  copious  deposits  occurred. 
As  the  temperature  declined,  the  evaporation  would  be  less  rapid. 
But  the  main  fact  to  prove  is  that  the  ocean  (as  a  whole)  was 
really  so  much  warmer  as  to  account  for  the  great  snow  fall ; 
and  further,  it  has  to  be  proved  that  the  greatest  extension  of 
glaciers  was  simultaneous  throughout  the  earth.  Tyndall  has 
pointed  out  that  the  most  favourable  condition  for  the  conden- 
sation of  vapours  is  a  great  differentiation  of  temperature.  But 
Frankland's  view  appears  to  be  inconsistent  with  the  nature  of 
the  fauna  and  flora,  which  bear  strong  evidence  that  both  the 
land  and  the  ocean  contiguous  to  the  ice-clad  lands  was  much 
colder  than  now.    It  would  be  quite  in  harmony  with  the  facts 
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to  suppose  that  the  snow-hearing  air  currents  flowed  over  more 
southern  and  warmer  seas  prior  to  depositing  their  load  on 
the  mountains  in  the  post-pliocene  period  than  now.  This  is 
the  suggestion  Escher  von  der  Linth  has  made.  He  said,  in 
1852,  that  the  colossal  dimensions  of  the  old  Alpine  glaciers 
would  he  accounted  for  if  the  Sahara  was  once  a  sea.  It  has 
since  heen  proved  that  the  Sahara  was  once  covered  hy  salt 
water  to  a  depth  of  900  feet  or  more,  and  that  too  within  a  com- 
paratively recent  period.  Its  maximum  width  was,  according 
to  Tristram,  800  miles.  The  nature  of  the  fauna  of  the  desert 
and  of  the  surrounding  lands  harmonises  with  this  fact.  [Geo- 
graphical Distribution  of  Animals,  E.  C.  S.]  If  an  air  current 
passed  over  this  sea  it  would  materially  aid  in  increasing  the 
snow-fall,  and  the  point  to  estahlish  is  that  a  current  did  pass 
over  the  Sahara  sea  and  impinge  upon  the  Alps.  This  has  not, 
we  helieve,  been  proved  yet,  hut  the  probability  of  the  case  is 
very  strong,  seeing  that  a  wind  frequently  blows  now  from  the 
Sahara  to  the  Alps.  But  the  conditions  are  changed,  and  if  the 
post-pliocene  wind  under  the  circumstances  stated  was  a  snow- 
tearing  current,  it  ought  now  that  it  passes  over  a  dry  and 
thirsty  desert  to  have  the  power  of  depositing  very  little  snow, 
since  it  can  get  but  little  moisture  from  the  Mediterranean. 
The  wind  we  speak  of  is  well  known  as  the  Fohn,  and  Escher 
and  Denzler  have  observed  that  when  prevalent  it  has  melted 
away  one  foot  of  snow  in  four  hours ;  and  Irscher  has  seen  the 
snow  line  rise  on  the  mountains  when  this  wind  blows.  It 
has  been  observed  that  if,  during  a  series  of  years,  the  Fohn 
blows  for  a  less  number  of  days  per  year,  the  glaciers  increase. 
If  the  Fohn  absolutely  ceased  how  much  greater  would  be  the 
effect.  But  if  the  Fohn  were  saturated  with  moisture  it  would 
become  the  principal  feeder  of  the  glaciers  and  not  their 
devourer.  If  the  land  was  much  higher,  as  there  is  good  evi- 
dence to  show ;  if  the  reservoir  for  the  snow  was  less  inclined, 
which  also  there  are  good  grounds  for  believing;  if  the  Gulf 
Stream  were  deflected;  if  the  lower  atmosphere  of  the  Alps 
were  moister,  as  would  be  the  case  with  a  saturated  wind  from 
the  Sahara ;  if  all,  or  the  most  of,  these  points  be  established, 
we  should  have  the  groundwork  for  a  sound  hypothesis.  There 
is  little  question  that  if  these  conditions  existed  they  would 
account  for  the  great  extension  of  glaciers  as  satisfactorily  as 
Professor  Frankland's  hypothesis ;  but  what  is  wanted  is  an 
exhaustive  analysis  of  the  evidence  pointing  out  the  probabili- 
ties of  each  and  the  extent  to  which  each  contributed  to  the 
common  result. 

(Tyndall,  Glaciers  of  the  Alps ;  Ramsay,  Old  Glaciers  of  Switzer- 
land and  North  Wales ;  Godwin- Austen,  Joum.  Roy.  Geog. 
Soc.  xxxiv.  p.  19  ;  Haast,  in  same  vol.,  p.  87  ;  Forbes,  Occasional 
papers  on  the  theory  of  Glaciers;  Frankland,  Header,  III.  p.  171  ; 
Lyell,  Sir  O,  Report  of  the  Thirty-fourth  Meeting  of  the  British 
Association  for  the  Advancement  of  Science,  p.  lxx.  ;  etc.) 

GLAUCONITE  [Foraminifera,  E.  C.  S.]. 

GLYPTODON.  The  early  bibliographical  history  of  this 
genus  having  been  given  under  Megatherium  [E.  C.  vol.  iii. 
col.  759],  we  resume  the  thread  with  the  year  1846,  when  a  great 
number  of  fossils  were  collected  by  Dr.  Numez  on  the  banks  of 
the  river  Lujan,  near  Monte  Video.  They  were  given  to  Vice- 
Admiral  Dupetit,  who  took  them  to  Paris,  presented  some  to  the 
Museum  of  the  Jardin  des  Plantes,  and  reserved  others  for  him- 
self. On  his  death,  those  in  his  own  collection  were  transferred 
to  Dijon.  From  these  collections  M.  Nodot  obtained  the  large 
proportion  of  the  skeleton  of  an  animal  which  he  looked  upon  as 
closely  allied  to  the  Glyptodon,  but  distinct  from  it,  and  to  which 
he  gave  the  name  Schistopleuron.  He  recognised  three  species  ; 
and  has  given  descriptions  of  the  bones  belonging  to  them  in 
his  under-mentioned  memoir,  published  in  1857.  A  fine  speci- 
men of  Glyptodon  was  discovered  in  1860  on  the  banks  of 
the  Salado  in  Buenos  Ayres  province,  which  was  shortly  de- 
scribed by  Huxley  in  1862,  and  more  fully  in  1865.  In  1863 
M.  Serres  pointed  out  some  anatomical  peculiarities  in  the 
skeleton  of  Glyptodon,  which  enabled  the  animal  to  withdraw 
its  head  beneath  its  carapace  for  protection  from  danger.  In 
1865  Herman  von  Meyer  gave  an  elaborate  description  of  the 
skull  of  G.  clavipes,  and  in  this  year  Serres  contributed  some 
facts  relating  to  the  anatomy  of  this  species,  as  also  of  G.  ornatus. 
In  1866  Serres  described  a  new  species,  G.  giganteus ;  and 
Burmeister  enunciated  his  views  on  the  classification  of  Glyptodon 
and  its  allies,  and  gave  an  account  of  the  specimens  existing  in 
the  Museum  at  Buenos  Ayres. 

Burmeister  considers  that  the  Schistopleuron  of  Nodot  is  not 
admissible  since  one  species  is  a  Ghjj)todon,  and  the  others  belong- 
to  the  genus  previously  established  by  Lund  under  the  title 
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Hoplophorus.  His  definition  of  Glyptodon  is — "  tail  elongated, 
conical;  the  rings  before  the  apex  formed  of  flat  shields  or 
scales ;  the  apex  more  or  less  cylindrical,  with  a  bulbous  swelling 
at  its  commencement ;  mesocervical  bone,  with  five  united 
vertebra?."  Hoplophorus  is  defined  as  having  the  "  tail  short, 
conical,  with  six  rings  of  large  conical  tubercles  on  the  end  of 
each  ring  of  the  upper  side  of  the  tail ;  mesocervical  bone  con- 
sisting of  four  united  vertebras,  the  sixth  free  ;  scales  of  the 
carapace  with  one  hexagonal  figure  in  the  centre,  and  six 
pentagonal  ones  on  the  circumference." 

In  Nodot's  paper  full  descriptions  are  given  of  the  bones,  the 
probable  habits,  and  the  classification  of  the  forms  which 
Burmeister  assigns  to  the  two  above-mentioned  genera.  Nodot 
believes  the  tail  was  used  partly  as  a  fulcrum  to  sustain  the 
heavy  armoured  beasts  when  they  reared  themselves  upon  their 
plantigrade  hind  feet  against  a  tree  for  the  purpose  of  plucking 
its  leaves  or  branches;  and  partly  as  a  defensive  weapon,  a 
switch  from  the  tail  being  sufficient  to  repel  most  enemies.  He 
thinks  that  the  power  of  pronation  and  supination  possessed  by 
the  short  and  powerful  forearm  implies  that  these  animals  were 
active  diggers.  As  their  enormously  thick  buckler  (which 
covered  every  part  of  the  body,  and  beneath  which  the  head 
could  probably  be  drawn)  afforded  them  considerable  protection 
from  external  foes,  he  is  inclined  to  accept  the  view  that  these 
edentates  excavated  the  ground  for  food,  and  not  to  construct  a 
burrow  wherein  to  retreat.  But  Glyptodon  probably  was  not 
without  enemies.  Nodot  believes  the  strong  fanged  Machairodus 
smilodon  partly  sustained  itself  upon  Glyptodon  and  Hoplophorus. 
The  feline  was  powerless  when  it  attacked  the  edentate  from 
behind,  since  it  would  crouch  on  the  ground  with  its  head  tucked 
under  the  carapace,  and  hammer  with  its  mighty  tail.  If,  how- 
ever, the  feline  attacked  it  in  front,  it  would,  as  is  conjectured, 
rear  itself  upon  its  hind  legs,  and  in  so  doing,  would  expose  its 
soft  plastron  through  which  the  Machairodus  could  readily  deal  a 
deathblow  with  its  fangs.  The  jaguar  is  accustomed  to  capture 
tortoises  in  this  way. 

We  have  not  thought  it  desirable  to  enter  into  anatomical 
details  here,  for  which  we  would  ask  the  reader  to  consult  the 
undermentioned  works. 

(Nodot,  Description  d'un  nouveau  genre  et  Edente  Fossile  renfer- 
ment  plusieurs  especes  voisines  du  Glyptodon.  Mem.  de  I' Acad. 
Imp.  des  Sciences  du  Dijon,  Second  Series,  vol.  v.  ;  Huxley, 
Philosophical  Transactions,  vol.  civ.,  p.  31  ;  Serres,  Cornptes 
Rendus,  vol.  lvi.  pp.  885,  1028  ;  lxi.  pp.  457,  537,  635  ;  Ixii. 
p.  207  ;  Mayer,  Palxontographica,  vol.  xiv.  p.  1  ;  Burmeister, 
Annals  and  Magazine  of  Natural  History,  Third  Series,  vol.  xviii. 
p.  299.) 

GOLD.  Numerous  details  respecting  this  metal  may  be 
found  by  reference  to  the  articles  Gold  in  the  Nat.  Hist,  and 
Arts  and  Sci.  Divisions  of  the  Cyclopaedia,  as  well  as  to  nume- 
rous articles  in  the  Geog.  Div.,  under  such  titles  as  Australia, 
Africa,  Asia,  California,  &c.  On  comparing  the  accounts  of  the 
first  discovery  of  gold  in  Australia,  as  given  under  Gold,  Nat. 
Hist.  Div.  col.  1067,  and  under  Australia,  Geog.  Div.,  several 
discrepancies  will  be  noticed.  The  latter  is,  we  believe,  strictly 
accurate,  and  may  be  considered  as  supplementary  to  what  is 
stated  in  the  present  Division.  It  may,  however,  be  mentioned 
that  even  before  Strzelecki  discovered  the  metal,  the  existence  of 
the  gold  was  well  known  to  many  of  the  shepherds.  The  term 
native  gold  does  not  imply  that  the  metal  is  pure  ;  indeed,  no 
absolutely  -pure  specimen  has  yet  been  met  with.  Silver  forms 
varying  proportions  of  all  the  specimens  that  have  been  carefully 
examined  ;  while  traces  of  copper  and  iron  are  also  generally 
present.  The  frequent  association  of  these  metals  is  the  more 
interesting,  when  it  is  remembered  that  iron  or  copper 
pyrites  are  almost  always  permeated  with  small  quantities  of 
gold. 

As  silver  is  much  lighter  than  gold,  it  would  naturally  be 
expected  that  native  gold  would  be  lighter  than  pure  gold  ; 
but  this  does  not  suffice  to  explain  the  variations  actually  met 
with.  The  specific  gravity  of  pure  compact  gold  is  19-2  or  19-3, 
and  that  of  pure  compact  silver  is  10-5  ;  but  native  gold  is 
always  lighter  than  its  composition  would  indicate,  so  that  the 
specific  gravity  does  not  wholly  depend  upon  the  alloying  metals 
present.  For  example,  a  specimen  from  the  Riviere  du  Loup  in 
Canada  had  a  specific  gravity  of  16'65,  and  contained  13'60  per 
cent,  of  silver.  On  hammering  and  annealing  it  the  specific 
gravity  was  increased  to  17-02,  indicating  a  considerable  degree 
of  porosity.  Hence  two  specimens  having  almost  identical  com- 
positions may  vary  in  their  specific  gravity  in  consequence  of  theii 
different  degrees  of  compactness.    An  example  of  this  is  prta 
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rented  by  the  specimens  analysed  by  Eose  :  (1)  from  Alexander 
Audrewjewsk.  arid  (2)  from  Petropawlowsk  :— 

-  (1-)  (20 

Cold     ....   87-40  86-81 

Silver      ....    12-07  13-19 
Copper  ....       -09  tr. 
Iron        .             .    .     tr.  tr. 

Sp.  gr  17-40  16-86 

The  specimen  from  Marmato,  with  a  specific  gravity  of  12-66 
(mentioned  in  E.  C),  probably  owed  its  lightness  to  a  more 
than  usually  high  degree  of  porosity.  If  a  specimen  having  the 
composition  assigned  to  this  were  made  of  ordinary  compact 
metals,  its  specific  gravity  would  be  16-93. 

Gold  is  so  commonly  regarded  as  a  substance  which  retains  its 
metallic  solid  nature  amidst  all  the  conditions  to  which  it  is 
naturally  exposed,  that  it  seems  desirable  to  point  out  here  that 
nitromuriatic  acid  and  mercury  are  only  two  out  of  many  sub- 
stances which  will  dissolve  gold  ;  and  that,  as  will  be  shown 
further  on,  there  are  numerous  facts  which  indicate  that  native 
gold  has  been,  and  is  now  being,  distributed  by  means  of  solutions 
as  well  as  by  mechanical  forces.  Gold  is  soluble  in  nearly  all 
the  ethereal  solutions  of  the  perchlorides  and  perbromides  ;  in 
many  of  the  sesquichlorides  and  sesquibromides  ;  in  the  ethereal 
protiodides  ;  and  in  all  liquids  from  which  chlorine,  bromine,  or 
iodine  can  be  liberated  in  the  nascent  form.  In  this  general 
statement  we  have  indicated  hundreds  of  solvents  for  gold,  but 
a  few  of  them  may  be  referred  to  more  minutely.  The  solvent 
poAver  of  nitromuriatic  acid  is  not  due  to  the  acid  itself,  but  to 
the  nascent  chlorine  which  is  liberated  by  it.  A  solution  of 
perchloride  of  manganese  forms  a  good  solvent  ;  it  has  a  green 
colour,  which  gradually  becomes  lighter  as  the  gold  disappears, 
owing  to  the  reduction  of  the  perchloride  to  the  insoluble  proto- 
chloride.  On  heating  the  residue  obtained  by  evaporating  the 
liquid,  the  gold  will  remain  as  a  layer  adhering  firmly  to  the 
sides  of  the  vessel,  but  it  may  readily  be  detached  by  means  of 
hot  nitric  acid.  This  is  the  basis  of  the  new  method  of  extract- 
ing gold  from  auriferous  ores,  proposed  a  few  years  ago  by  Mr. 
Crace-Calvert  as  a  substitute  lor  amalgamation,  an  account  of 
which  is  published  in  the  '  RejDort  of  the  British  Association  for 
1864'  (Notices),  p.  25.  Another  method,  that  of  Plattner,  is 
based  upon  the  solvent  power  of  water  wheu  saturated  with 
chlorine.  If  gold  leaf  be  placed  in  ether,  and  a  stream  of 
iodhydric  acid  gas  be  passed  through  the  thud,  the  metal  will 
rapidly  dissolve.  Iodine  alone  has  no  effect  on  gold,  nor  has 
the  ethereal  solution  of  this  element ;  but  it  forms  an  excellent 
solvent  when  gold  is  exposed  along  with  moist  iodine  to  a  strong 
sunshine,  or  to  a  temperature  of  50°  C.  In  this  way  iodide  of 
gold  is  formed,  which,  when  slightly  heated,  deposits  a  film  of 
gold.  Another  excellent  solvent  not  comprised  in  the  above- 
mentioned  group,  is  cyanide  of  potassium,  and  is  the  one  largely 
used  by  Professor  Faraday  in  his  remarkable  researches  on  the 
relations  of  gold  to  light. 

These  researches  showed  that  the  yellow  colour  of  gold  belongs 
to  it  under  certain  circumstances  only,  and  that  by  altering  the 
physical  conditions  the  colour  will  vary  considerably.  In  the 
compact  massive  state  it  is  perfectly  opaque,  and  has  a  yellow 
colour  by  reflected  light ;  when  beaten  out  into  gold  leaf  with  a 
thickness  of  about  ^gu^tli  of  an  inch  it  still  appears  yellow  by 
reflected,  but  is  translucent,  and  of  a  greenish  colour  by  trans- 
mitted light.  Such  a  leaf  is  full  of  holes,  and  it  might  be 
supposed  the  alteration  is  due  to  this  circumstance :  but  an 
examination  with  the  highest  known  microscopic  powers  shows 
that  the  translucency  and  green  colour  belong  to  the  continuous 
parts  only.  If  such  a  leaf  be  placed  in  cyanide  of  potassium 
until  its  thickness  is  reduced  to  Mb,  of  its  former  dimensions,  it 
still  retains  its  power  of  transmitting  a  green  colour  ;  but  when 
this  film  is  placed  in  a  hot-oil  bath  for  five  or  six  hours,  cooled, 
and  freed  from  oil  by  washing  with  camphine  and  alcohol,  the 
thinner  parts  are  colourless  by  transmitted  light,  while  the 
thicker  parts  are  pale  light  green.  If  this  be  pressed  with  a 
burnisher,  the  green  colour  is  restored.  This  is  doubtless  due  to 
the  film  being  puckered  up  into  folds,  and  thereby  thickened. 
By  placing  phosphorus  on  a  solution  of  gold,  films  may  be 
obtained  of  almost  airy  degree  of  tenuity  desired.  The  film 
formed  is  at  first  colourless  ;  as  it  gradually  thickens  it  acquires 
a  feeble  grey  violet  tint,  then  violet,  greenish  violet,  and  ulti- 
mately becomes  more  and  more  green.  When  a  grey  violet 
film  is  placed  on  a  solution  of  cyanide  of  potassium  it  acquires  a 
green  colour  in  the  act  of  dissolving ;  if  laid  in  a  solution  of 
chlorine  it  acquires  a  ruby  tint ;  and  if  heated  it  becomes  purple. 


As  will  be  seen,  a  change  of  thickness  produces  a  change  of 
colour,  but  the  latter  change  is  also  brought  about  by  other 
physical  alterations.  Thus,  for  example,  if  minute  particles  of 
phosphorus  be  placed  in  a  solution  of  gold,  a  ruby-coloured  fluid 
will  be  formed,  which  owes  its  colour  to  the  suspension  of 
exceedingly  minute  particles  of  gold.  The  quantity  of  metallic 
gold  present  may  be  so  regulated  that  a  given  depth,  say  two 
inches,  will  contain  as  much  as  corresponds  to  an  ordinary  gold 
leaf.  In  both  cases  there  may  be  the  same  quantity  of  metal 
between  the  eye  and  the  light,  yet  the  leaf  is  green,  and  the  fluid 
ruby  tinted.  The  latter  retains  its  colour,  even  when  diluted 
with  twelve  times  its  volume  of  water.  Again,  if  a  few  drops  of 
the  ruby  fluid  be  touched  with  common  salt  it  turns  blue,  and 
sometimes  colourless,  and  yet,  according  to  Professor  Faraday, 
the  gold  is  chemically  unaltered,  and  remains  still  in  suspension. 
Many  other  substances  besides  salt  will  produce  the  same  effect. 
The  reducing  action  of  phosphorus  on  gold  solutions  has  been 
incidentally  mentioned  ;  and  another  reducing  agent,  or  rather 
a  group  of  them,  may  be  referred  to,  viz.,  animal  substances. 
Every  person  who  has  had  occasion  to  work  with  gold  solutions 
is  familiar  with  the  grey  violet  stains  produced  when  the  skin 
touches  them.  These  stains  are  due  to  metallic  gold  in  a  similar 
state  to  the  similarly  coloured  films  formed  by  the  action  of 
phosphorus  on  the  same  solutions.  Gold  is  also  easily  precipi- 
tated from  its  solutions  by  many  vegetable  acids,  most  metals, 
and  many  ferrous  salts. 

In  considering  the  distribution  and  mode  of  occurrence  of 
gold,  there  are  a  few  considerations  which  ought  not  to  be 
wholly  overlooked.  First,  the  larger  portion  of  our  information 
is  derived  from  persons  whose  knowledge  is  mainly  gathered 
from  one  district,  from  which  circumstance  they  are  more  or  less 
liable  to  consider  that  the  order  of  importance  of  the  phenomena 
in  their  district  is  the  same  as  will  he  found  in  all  other  dis- 
tricts ;  secondly,  the  usual  object  with  those  seeking  a  knowledge 
of  the  natural  occurrence  of  gold  has  a  practical  rather  than  a 
scientific  end  ;  and,  thirdly,  it  is  exceedingly  dilficult  to  discuss 
the  question  as  to  the  agencies  by  which  gold  has  been  deposited 
in  veins  without  being  more  or  less  unduly  biassed  towards  the 
aqueous,  igneous,  or  hydrothermal  origin  of  those  veins.  In 
short,  it  may  be  said  that  many  of  the  hypotheses  respecting 
gold  have  proved  to  be  erroneous,  and  that  the  error  has  been 
discovered  by  the  accumulation  of  further  evidence  gathered 
over  a  wider  field.  For  example,  twenty  years  ago  it  was  the 
received  opinion  that  gold  was  abundant  only  hi  the  uppermost 
100  or  200  feet  of  the  earth's  strata — an  opinion  which  receives 
no  support  now.  One  eminent  geologist  has  expressed  his  belief 
that  all  the  veins  of  the  Silurian  rocks  received  their  charge  of 
gold  during  the  tertiary  period.  Another  has  asserted  that  the 
metal  is  found  in  pliocene  gravels,  hut  not  in  miocene,  and  from 
this  has  argued  that  the  metal  appeared  in  the  original  rocks 
during  the  interval  whicli  elapsed  between  the  deposition  of  the 
two  sets  of  gravels.  Other  geologists  and  mineralogists  have 
repeatedly  asked  why  it  is  that  gold  is  only  found  in  the  most 
modern  gravels  and  clays,  seeing  that  the  original  seat  of  the 
metal  is  in  the  old  Silurian  rocks,  and  that  these  rocks  have 
been  subject  to  denudation  from  the  later  part  of  the  Silurian 
epoch  through  all  Mesozoic  and  Cainozoic  times.  Why  are  there 
no  Mesozoic  auriferous  drifts  1  These  and  other  opinions  will 
receive  more  or  less  consideration  in  the  sequel,  when  we  inquire 
whether  the  premises  on  which  they  are  founded  are  true,  viz., 
that  gold  is  only  found  in  superficial  deposits  or  in  post-pliocene 
gravels ;  and  that  auriferous  quartz  veins  were  not  formed  prior  to 
the  secondary  or  even  the  tertiary  period.  But  before  entering 
up>on  the  known  facts  respecting  the  occurrence  of  gold,  we  would 
admit  that  much  evidence  is  yet  required  before  a  satislactory 
determination  can  be  arrived  at  as  to  the  period  when  and  the 
process  by  which  the  various  auriferous  veins  were  formed. 

The  geographical  and  geological  distribution  of  gold  may 
be  regarded  from  two  very  distinct  points  of  view,  viz.,  that  of 
the  miner  or  gold-seeker,  and  that  of  the  naturalist.  A  great 
deal  of  evidence  has  been  collected  from  the  former,  but  little 
from  the  latter  standpoint.  Thus,  gold-seekers  are  unusually 
stimulated  when  they  hear  of  masses  being  found  weighing  2166 
ounces,  and  containing  upwards  of  2000  ounces  of  pure  metal,  as 
in  the  case  of  the  '  Welcome '  nugget,  or  even  210  lbs.,  as  in  that 
of  the  nugget  found  in  the  Donolly  district,  in  March,  1S69. 
They  consider  themselves  fortunate  when  they  come  upon  a 
quartz  vein  with  330  ozs.  of  gold  to  the  ton  of  gangue,  as  at  the 
Clogau  mine,  near  Dolgelly,  in  Wales ;  and  still  more  so  when 
the  same  quantity  of  gold  occurs  in  a  ton  of  gravel  or  sand,  or 
where  the  metal  forms  about  ^th  part  by  weight  of  the  whole 
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mass  of  material.  They  will  even  work  quartz  with  4  dwts.  to 
the  ton,  where  one  part  out  of  about  160,000  only  is  metal;  while 
the  gypsies  of  Europe  will  wash  sands  which  contain  even  less 
than  this.  There  are,  however,  many  deposits  where  the  pro- 
portion of  gold  is  so  minute  that  it  would  he  folly  to  attempt  to 
collect  it  as  a  paying  speculation,  yet  there  may  be  as  much 
gold  in  these  as  in  the  auriferous  drifts.  At  present  we  have 
few  facts  bearing  upon  this  branch  of  the  subject,  but  researches 
made  at  the  Sydney  mint  have  shown  that  almost  every  distinct 
kind  of  rock  found  in  Victoria,  belonging  to  numerous  geolo- 
gical ages,  contain  appreciable  quantities  of  gold ;  and  it  is  very 
probable  that  similar  inquiries  upon  the  rocks  of  other  countries 
would  lead  to  the  same  result.  At  any  rate  it  ought  not  to  be 
assumed  that  rocks  of  a  given  age  contain  no  gold  because  it 
is  invisible  and  does  not  contain  it  in  a  sufficiently  concentrated 
form  to  be  worth  the  miner's  consideration.  A  proper  examina- 
tion of  the  rock  is  required  before  the  absence  of  gold  in  it  is 
admitted.  The  readiest  method  is  with  the  spectroscope,  which 
enables  one  to  detect  very  minute  traces  of  the  metal  far  easier 
than  by  chemical  analysis. 

Gold  occurs  either  in  veins  in  certain  rocks,  or  in  the  detritus 
formed  from  those  rocks.  As  the  first  are  generally  considered 
to  be  the  original  locality  of  the  metal  we  will  begin  with  them. 
There  are  several  kinds  of  veins.  Lieber  has  classified  them,  and 
for  want  of  a  better  arrangement  we  will  adopt  his  grouping, 
which  is  as  follows.  (1)  Silicious  veins,  which  are  subdivided 
into  (a)  quartzose  veins,  which,  when  followed  downwards,  re- 
solve themselves  into  a  matrix  which  contains  little  else  than 
copper  pyrites ;  (6)  those  in  which  the  quartz  is  granular,  and 
rarely  contains  copper  ores ;  (c)  the  hornstone  lenticular  veins ; 
(d)  the  hornblendic  type.    (2)  Auriferous  beds  of  the  slates. 

The  true  quartz  veins  (a)  are  perhaps  the  most  common.  The 
quartz  has  a  highly  crystalline  hyaline  appearance,  and  fre- 
quently a  bluish  tinge.  Iron  pyrites  is  most  abundant  in  the 
upper  part  of  the  veins,  while  copper  pyrites  predominates 
below.  These  veins,  in  fact,  are  those  from  which  copper  ores 
are  obtained,  a  more  minute  description  of  which  occurs  under 
Copper,  E.  O.  S.  They  are  abundantly  developed  all  along  the 
eastern  slopes  of  the  Appalachian  range ;  and  generally  contain  a 
more  or  less  auriferous  gossan.  When  this  is  worked  out  the 
vein  becomes  more  valuable  for  its  copper  than  for  its  gold. 
The  gold  is  rarely  visible  in  the  lowest  parts  of  the  vein  where 
copper  pyrites  is  found,  but  where  copper  pyrites  and  iron 
pyrites  occur  together,  it  appears  more  abundantly  in  minute 
particles,  while  higher  up,  or  in  the  gossan  itself,  the  particles  of 
gold  are  generally  larger.  The  veins  have,  in  most  instances,  a 
north-easterly  strike,  and  in  the  United  States  are  most  abun- 
dant in  talcose  and  micaceous  slates,  although  they  have  been 
found  in  gneiss,  granite,  and  other  rocks.  It  is  noticeable  that 
the  veins  are  sometimes  marked  by  peculiarities  which  seem 


connected  with  melaphyre  dykes,  or  to  be  near  masses  of 
granitic  and  trachytic  rock. 

In  the  veins  belonging  to  group  6  the  quartz  has  an  opaque, 
white,  and  granular  appearance,  like  that  of  loaf  sugar,  whence 
it  is  called  saccharoidal.  Sometimes  the  colour  is  pure  white, 
but  frequently  it  has  a  peculiar  yellowish  tinge,  due  to  the  dis- 
semination of  peroxide  of  iron  through  it.  The  quartz  veins  of 
group  a  are  generally  persistent  in  their  character,  and  con- 
tinue to  unknown  depths;  but  those  of  group  b  are  very 
irregular  in  size,  and  entirely  change  their  character  or  else 
disappear  as  soon  as  they  pass  from  the  more  or  less  decomposed 
upper  rock  to  the  part  which  is  hard  and  undecomposed.  This 
line  is  generally  that  below  which  water  is  met  with.  The  gold 
in  these  is  of  very  fine  grain,  and  always  more  or  less  scaly ;  in 
many  cases  the  metal  is  imperceptible,  even  where  it  may  be 
abundant.  These  veins  are  exceedingly  well  developed  all 
through  the  Atlantic  States,  from  Vermont  in  the  north  to 
Georgia  in  the  south.  The  difference  in  the  nature  of  the  quartz 
of  these  two  groups  of  veins  is  especially  remarkable.  The 
opaque  quartz  veins  are  found  in  the  most  fissile  and  friable 
portions  of  the  slate  country,  while  those  formed  of  transparent 
hyaline  quartz  are  met  with  exclusively  in  the  hardest  rocks 
and  near  dykes. 

The  hornstone  lenticular  veins  forming  group  c  are  met  with 
in  the  talcose  slates  of  South  Carolina,  generally  near  a  granitic 
and  syenitic  dyke.  The  veins  consist 
of  disconnected  lenticular  masses 
formed  of  a  material  so  closely  re- 
sembling the  surrounding  slates  as 
to  be  with  difficulty  distinguished 
from  them,  more  especially  when 
they  occur  in  the  joints  which  are  so 
arranged  as  to  divide  the  slate  into 
rhomboidal  masses.  The  material  of 
the  vein,  however,  contains  far  more 
silica  than  the  slates,  and  its  lustre 
is  adamantine  rather  than  greasy ; 
while  its  disposition  in  the  rock 
renders  its  venous  character  evident. 
Thus  it  frequently  happens  that  the 
veins  are  connected  with  one  another 
as  drawn  in  fig.  1,  where  a  b  is  the 
principal  vein,  e  d  c  leaders  from  it, 
with  a  high  dip  in  one  direction ; 
and  f  g  h,  other  leaders  with  a 
similar  dip  in  the  opposite  direction.  In  some  places  it  is  re- 
markable that  white  quartz  veins  abound  where  the  hornstone 
class  occur,  but  contain  no  gold ;  and  it  is  said  that  when  they 
cross  the  hornstone  veins  they  render  them  barren  at  the  point 
of  contact.     At  other  places  gold  is  found  in  both  kinds  of 
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to  indicate  that  part  of  their  contents  were  derived  from  the  sur- 
rounding rocks.  Thus  it  frequently  happens  that  the  flucan  of 
the  vein  resembles  talcose  slate  even  when  it  is  itself  situated  in 
micaceous  slate  or  gneiss.  In  South  Carolina,  and  in  many 
other  States,  the  gneiss  and  mica  slate  are  frequently  overlaid  by 
talcose  slate.  Again,  some  of  the  veins  in  the  micaceous  slate 
have  a  sap-green  mica  interspersed  through  them,  which  is  pre- 
cisely like  that  in  the  surrounding  slate.  Lieber  notices  one  vein 
in  South  Corolina,  belonging  to  this  group,  which  was  associated 
with  a  mineral  resembling  tetradymite.  In  North  Carolina  this 
association  has  been  several  times  found,  as,  for  example,  near 
Dahlonega ;  at  Pascoe  mine,  Cherokee  Co. ;  and  near  Van 
Work  in  Polk  Co.  On  Sleepy  Creek,  in  the  Edgefield 
district  of  South  Carolina,  the  silicious  slates  are  more  than 
usually  cut  up  by  planes  of  stratification,  jointing^  cleavage,  and 
fracture ;  and  sometimes  the  space  between  two  principal  veins 
is  crowded  with  numerous  irregular  ramifications  of  auriferous 
quartz.    In  these  districts  it  is  very  common  for  the  veins  to  be 


vein.  The  Brewer  Mine  in  Soiith  Carolina  is  an  instructive 
example  of  this  class  of  veins,  and  a  section  of  it  is  represented 
in  fig.  2.  The  lenticular  veins  /  g  occur  in  talcose  slate  c  c,  and 
are  intersected  by  numerous  seams  of  white  quartz  i  i. 
The  lenticular  veins  have  the  same  strike  and  dip  as  the  slates, 
the  former  being  N.  70°— 72°  E.  and  the  latter  about  63°  to  N. 
18°  W.  The  veins  are  formed  of  a  string  of  kidney-shaped 
masses  which  are  generally  in  a  more  or  less  decomposed  state. 
They  consist  of  a  kernel  of  blue  hornstone  sometimes  many  tons 
in  weight,  which,  when  disintegrated,  yields  a  fine  impalpable 
sand  like  that  formed  of  diatomaceous  remains  at  Bilin.  Iron 
pyrites,  copper,  a  mineral-like  tetradymite,  and  gold  are  dis- 
seminated throughout  the  mass,  which  is  traversed  by  the  same 
joints  as  pass  through  the  slates.  The  fissures  thus  formed  are 
usually  more  auriferous  than  other  parts ;  some  of  them  appear 
to  have  been  filled  up  from  above,  for  the  gold  is  invariably 
more  abundant  in  the  vertical  than  in  the  horizontal  seams, 
while  it  is  not  uncommon  to  find  soft  disintegrated  masses  rich 
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in  gold  beneath  portions  of  the  vein  which  shows  no  signs  of  dis- 
integration. The  quartz  veins  in  this  mine  do  not  contain  gold. 
To  the  north-east  of  these  veins  there  occurs  a  granitic  dyke  a, 
and  a  coarse  trachytie  rock  b,  while  towards  the  south-west  the 
talcose  slate  comes  in  contact  with  the  mica  slate.  At  first  sight 
these  masses  do  not  have  any  resemblance  to  veins,  but  that  they 
are  such  is  rendered  probable  by  the  occurrence  of  slicken-sides 
on  the  walls  of  some  of  these  veins.  Dorn's  mine  in  South  Caro- 
lina is  another  interesting  example  belonging  to  this  group.  It 
has,  however,  some  peculiarities  which  it  shares  with  several 
other  mines  in  its  neighbourhood.  Although  placed  in  the 
hornstone  lenticular  group,  it  should  be  stated  that  no  hornstone 
proper  occurs  in  them,  its  place  being  taken  by  a  peculiar  form 
of  silica.  "  At  all  of  the  mines  the  slate  is  more  or  less  soft,  or 
rather  friable.  It  is  largely  composed  of  very  finely  divided 
quartz,  which  presents  a  good  deal  of  the  appearance  of  silica, 
chemically  prepared  through  the  medium  of  the  gelatinous 
slate.  It  will  be  remembered  that  this  peculiar  feature  of  the 
occurrence  of  silica  in  such  slates  was  already  noticed  in  refer- 
ence to  Brewer  mine.  This  very  high  per-centage  of  silica  in 
these  slates,  often  increasing  to  such  an  extent  as  almost  entirely 
to  exclude  all  other  ingredients,  is  a  very  remarkable  feature. 
Nor  can  it  surprise  us  that  under  these  circumstances  it  should 
often  become  absolutely  impossible  to  separate  the  auriferous 
veinstone  from  the  barren  slate.  Indeed,  we  may  say  that  in 
every  instance  the  veinstone  changes  with  the  slate.  If  the 
veinstone  is  a  hornstone,  as  at  the  Huey  mine,  that  hornstony 
character  also  prevails  to  a  greater  or  less  extent  in  the  slate. 
If  the  gangue  is  composed  of  an  open  watery  quartz,  as  often 
occurs  at  the  Dorn  mine,  the  slate  also  partakes  of  the  same 
feature.  If  the  gangue  is  a  friable  or  even  pulverulent  granite 
silicious  slate,  we  find  that  similar  characteristics  are  possessed 
by  the  slate."  (Lieber).  Another  peculiarity  in  Dorn's  mine 
is  the  association  of  large  quantities  of  psilomelane,  or  oxide  of 
manganese  with  the  usual  hydrated  peroxide  of  iron.  On 
examining  a  fresh  piece  of  slate  black  lines  may  be  seen  on  it, 
along  which  it  readily  fractures.  The  surfaces  obtained  by 
fracture  have  a  bright,  glistening  appearance,  and,  on  examina- 
tion with  a  lens,  show  that  the  black  lines  are  minute  cracks, 
the  sides  of  which  have  been  joined  by  columns  or  stalactites  of 
the  manganese  ore  ;  while,  at  some  distance  from  the  auriferous 
slates,  is  a  bed  of  manganesian  ore  composed  chiefly  of  psilome- 
lane, but  also  containing  pyrolusite,  which  has  a  width  of  from 
50  to  100  feet,  and  whose  black  outcrop  may  be  traced  for  miles. 
The  gossan  in  the  Dorn  mine  is  more  than  usually  deep,  and 
the  distribution  of  the  gold  in  it  has  been  carefully  studied. 
The  gold  occurs  in  the  largest  particles  wherever  an  open  space 
exists,  and  it  is  richer  where  the  vein  begms  to  widen  than  in 
the  narrow  part  immediately  above.  The  gold  in  the  undecom- 
posed  part  of  the  veins  is  invariably  less  pure  than  that  from 
the  decomposed  part.  According  to  Lieber,  "  the  upper  gold  is 
very  yellow,  and  the  lower  very  white,  the  inferiority  in  value 
being  a  result  of  additional  silver.  So  regularly  is  this  the  case, 
that  if  we  find  two  parts  of  the  vein  adjoining  one  another,  the 
one  oxidized,  the  other  unchanged,  we  may  even  then  discern 
the  usual  difference  in  the  gold."  This  quotation  is  not  very 
clearly  expressed,  but  we  gather  from  it  that  the  gold  in  the 
decomposed  parts  of  the  vein  is  yellow,  while  that  from  the 
lower  undecomposed  part  is  white,  owing  to  its  being  alloyed 
with  silver,  whereby  its  value  by  weight  is  diminished. 

There  are  but  few  mines  belonging  to  the  hornblendic  type  (d) 
in  South  Carolina ;  and  all  these  occur  in  itacolumite.  The  quartz 
has  a  greyish  tint,  and  is  exceedingly  hard ;  hornblende  is 
scattered  through  it  in  radiated  acicular  crystals  associated  with 
iron  pyrites  and  mica. 

The  auriferous  slate  beds  are  almost  entirely  restricted  to  the 
talcose  and  clay  slates,  and  are  seldom  met  with.  The  Black- 
man  and  Hendrix  mines  in  South  Carolina  are  examples.  In 
the  former  the  slate  is  composed  mostly  of  a  talc  with  a  colour 
ranging  from  silvery  whiteness  to  a  rich  fawn  and  a  bright  green. 
"  The  presence -of  minute  silicious  accumulations  about  faths  of  an 
inch  in  diameter  has  locally  given  it  a  wavy  appearance.  These 
diminutive  quartzose  nodules  occur  in  the  seams  which  were 
found  to  abound  most  in  gold,"  although  it  may  happen  that 
parts  presenting  the  same  appearance  will  present  no  visible 
traces  of  gold.  The  metal  predominates  in  the  green  bands 
more  than  in  those  of  a  greyish  colour. 

The  above  examples  of  gold  deposits  are  taken  from  a  limited 
district ;  but  they  have  most  of  the  features  presented  by  such 
deposits  in  other  parts  of  the  world.  Thus,  other  mines  might 
be  noticed  yielding  precisely  the  same  class  of  facts  from  every 


part  of  the  Appalachian  chain.  Throughout  this  region  the  gold 
appears  to  be  confined  to  a  particular  band  of  rocks,  having  a 
length  of  1300  miles,  and  a  width  of  from  10  to  15  miles.  They 
are  generally  considered  to  be  of  lower  Silurian  age.  In  the 
northerly  portion  the  general  strike  is  a  little  east  of  north ;  in 
the  middle  it  is  about  32°  E.  of  north  ;  while  towards  the  south  it 
is  reflected  still  more  towards  the  east.  The  rocks  are  chiefly 
talcose,  mica,  and  clay  slates,  with  occasional  bands  of  steatite, 
serpentine,  and  itacolumite  ;  they  are  frequently  associated  with 
granitic  and  syenitic  rocks.  The  prevalent  ores  accompanying 
the  gold  are  those  of  copper  and  iron,  such  as  copper  pyrites, 
covelline,  erubescite,  iron  pyrites,  magnetite,  haematite,  chromite. 
Rock  crystal  and  psilomelane  are  also  frequent.  Thus  in  Mary- 
land the  gold  is  chiefly  obtained  from  quartz  veins  in  talcose 
slates.  In  Virginia  it  is  obtained  from  a  similar  position.  The 
Whitehall  mine  in  Spotsylvania  is  worked  in  a  deep  blue  clay 
slate ;  the  principal  veinstone  is  a  hard  white  quartz,  fre- 
quently marked  with  ferruginous  stains.  The  gold  is  sparingly, 
though  for  the  most  uniformly  disseminated  through  the  veins, 
being  exceptionally  abundant  in  the  iron-stained  parts.  Where 
the  quartz  is  drusy  the  gold  shows  a  tendency  to  crystallize. 
Native  tellurium,  as  well  as  tetradymite,  is  here  found  with  the 
gold.  _  At  Buckingham  mines  in  Virginia  the  auriferous  veins 
occur  in  talcose  slates ;  the  quartz  is  friable  and  granular,  and 
much  mixed  with  earthy  brown  iron  ore ;  while  copper  pyrites, 
black  copper  ore,  copper  glance,  phosphate  of  lead,  occur  in 
small  quantities.  When  the  quartz  is  most  cellular,  grains  of 
gold  are  found  in  it,  which  show  minute  crystalline  facets. 

In  Nova  Scotia  the  same  belt  of  rocks  is  found,  accompanied 
by  auriferous  deposits.  At  the  Tangier  mines  they  occur  in 
quartz  veins  traversing  clay  slate.  The  metal  is  disseminated 
through  white  quartz,  associated  with  iron  pyrites  and  mis- 
pickel,  copper  pyrites,  magnetite,  haematite,  and  galena,  the  first 
mentioned  being  especially  abundant.  As  but  little  oxida- 
tion appears  to  have  taken  place,  the  quartz  is  compact,  not 
cellular,  and  stained  with  hydrated  peroxide  of  iron  ore.  At 
Lunenburg,  also,  gold  occurs  in  quartz  veins,  bounded  by  clay 
slate,  presenting  the  same  features  as  at  Tangier ;  but  the 
mispickel  is  somewhat  more  abundant  than  at  that  place. 

In  Canada  these  rocks  form  the  Notre  Dame  range,  from 
which  most  of  the  gold-bearing  alluvium  of  that  country  has 
been  derived.  At  St.  Francis  rapids  on  the  Chaudiere,  grains  of 
gold  are  associated  with  galena,  blende,  and  pyrites  in  a  quartz 
vein,  cutting  slates  supposed  to  be  of  lower  Silurian  age.  In 
Leeds  gold  is  found  with  copper  glance  and  specular  iron  ore  in  a 
vein  of  bitter  spar,  and  also  in  a  white  garnet  rock  at  St.  Francis. 

On  the  opposite  side  of  the  American  continent  similar  veins 
are  thickly  scattered  along  the  western  flanks  of  the  Rocky 
Mountains,  as  well  as  throughout  the  Sierra  Nevada  range, 
forming  part  of  the  recently  discovered  gold  fields  of  Cariboo, 
Vancouver's  Island,  and  the  Sierra  Nevada.  Thus,  auriferous 
quartz  veins  cut  through  the  talcose  slates  of  St.  Barbara  County, 
California  ;  while  others  traverse  the  slates,  granite,  and  green- 
stone rocks  of  various  parts  of  the  Sierra  Nevada  gold-field.  In 
Nevada  County  plates  and  angular  masses  of  gold  are  imbedded 
in  snow-white  quartz,  intimately  associated  with  marcasite.  At 
Gold  Hill  Mine,  Grass  Valley,  large  plates  and  crystalline  frag- 
ments of  the  metal  are  implanted  amongst  the  ends  of  quartz 
crystals.  At  Ophir  Hill  in  the  same  valley  the  marcasite  is 
highly  auriferous.  At  Marble  Springs,  Tuolumne  County,  the 
opaque  white  quartz  contains  gold,  associated  with  iron  pyrites, 
galena,  and  zinc  blende.  At  Mameluke  Hill,  Placer  County,  an 
auriferous  quartz  vein  traverses  talcose  slates.  The  quartz  is 
very  cellular  and  friable,  and  is  highly  charged  with  irregular 
filaments,  and  ragged  masses  of  gold.  In  Amador  Co.  auri- 
ferous pyrites  abounds  in  quartz,  traversing  greenish-blue 
argillaceous  schists,  which  are  believed  to  belong  to  the  oolitic 
period.  Some  of  the  mines  are  900  feet  deep,  where  the 
gold  is  as  abundant  as  near  the  surface.  One  is  1200  feet 
deep,  viz.,  that  belonging  to  Mr.  Hayward  at  Sutter  Creek ; 
the  vein  closely  follows  the  edge  of  the  granite,  and  de- 
scends almost  perpendicularly  the  whole  distance.  It  is  wider 
and  richer  at  the  lowest  part  than  in  the  upper  parts.  The 
veins  have  a  north  and  south  strike,  and  a  high  easterly  dip. 
Near  the  surface  the  dip  is  as  much  as  70°,  but  it  gradually 
diminishes  in  the  lower  part  until  it  becomes  nearly  horizontal. 
At  Austin  auriferous  schists,  apparently  of  the  same  kind  and 
age  as  those  just  noticed,  surround  a  granite  which  is  cut  by 
innumerable  quartz  veins  having  a  thickness  of  from  8  inches  to 
8  feet,  and  charged  with  sulphantimonite  of  silver,  accom- 
panied by  a  little  native  silver.    In  the  more  exposed  parts  the 


463 


GOLD. 


GOLD. 


464 


veins  also  contain  chloride  and  iodide  of  silver.  On  the  Mari- 
posa estate  in  the  county  of  the  same  name,  there  are  upwards  of 
150  quartz  veins,  most  of  them  in  slates.  Some  of  them  are  of 
extraordinary  size.  One  has  an  average  thickness  of  12  feet, 
expanding  in  places  to  40  feet.  Another  has  an  average  thick- 
ness of  20  feet.  While  others  are  worked  along  a  line  ahout  70 
miles  in  length  ;  but  it  is  not  known  whether  all  the  workings 
are  on  one  and  the  same  vein,  although  the  strike  and  position 
of  the  various  isolated  exposures  render  it  not  unlikely.  The 
auriferous  slates  of  California  are  of  various  ages  ;  some  are 
carboniferous,  others  are  oolitic,  and  yet  others  are  cretaceous. 

Although  there  is  considerable  similarity  in  the  mode  of 
occurrence  of  the  gold  in  the  two  regions,  there  are  some  striking 
differences.  In  the  west,  as  in  the  east,  the  quartz  veins  are 
most  prevalent  in  talcose  and  mica  slates  ;  the  gold  is  associated 
with  sulphides  of  iron  and  other  metals,  and  is  generally  most 
concentrated  amidst  the  most  ferruginous  parts,  or  amidst  the 
most  drusy  and  cellular  quartz.  But  the  western  districts  are 
remarkable  for  the  large  size  and  highly  crystalline  character  of 
the  gold  in  the  veins  themselves,  for  the  more  frequent  occur- 
rence of  the  veins  in  granite,  and  for  the  predominance  of  marea- 
site  over  iron  pyrites.  Marcasite  is  chemically  the  same  as  iron 
pyrites,  but  it  lias  a  different  crystalline  form. 

If  we  pass  to  the  auriferous  veins  of  Central  Europe,  such  as 
those  of  Austria,  we  find  a  similarity  to  those  of  America  in  some 
points,  accompanied  by  differences  which  stamp  them  with  a 
distinctive  aspect,  and  indicate  that  the  conditions  under  which 
they  were  formed  were  similar,  but  not  identical.  Thus  at 
Sckuttenhofen,  Bergreichenstein,  Eule,  Kattengrund,  Tok,  and 
numerous  other  localities  in  Bohemia,  the  auriferous  quartz 
veins  traverse  gneiss.  At  Rathhausberg,  Sieglitz,  and  Ober- 
Vellach,  is  a  quartz  vein  in  the  same  kind  of  rock  which  con- 
tains gold,  associated  with  grey  sulphide  of  silver,  copper 
pyrites,  galena,  mispickel,  iron  pyrites,  and  blende.  At  Bosing 
in  Hungary,  auriferous  quartz  traverses  a  coarse  grained  granite. 
At  Kremnitz  and  Telkybanya  auriferous  quartz  veins  occur  in 
trachytic  rocks  ;  and  at  Zalathna,  Offenbanya,  Nagyag,  and  other 
places  in  the  neighbouring  district,  similar  veins  have  been 
found  in  porphyry.  Were  we  to  go  into  details  it  could  be 
shown  that  in  the  Austrian  dominions  the  gold  is  invariably 
associated  with  quartz,  or  silica  in  some  form,  and  sulphides, 
especially  those  of  copper  and  iron,  as  in  the  United  States, 
Columbia,  and  California;  and  that  although  micaceous,  talcose, 
and  clay  slates  are  abundantly  developed,  yet  the  great  majority 
of  the  veins  are  contained  in  gneiss,  granite,  trachyte,  diorite, 
and  porphyry,  in  which  respect  Austria  differs  remarkably  from 
the  various  gold  countries  of  North  America.  This  indicates  the 
great  caution  required  in  assuming  that  what  is  true  of  one  large 
area,  is  true  for  all  the  rest  of  the  world.  Thus  Whitney  in  his 
'  Metallic  Wealth  of  the  United  States '  remarks  that  the  gold 
bearing  rocks  are  apparently  much  the  same  all  over  the  world. 
They  are  generally  slaty,  talcose,  chloritic,  and  argillaceous 
rocks.  Dana  in  his  '  Manual  of  Mineralogy  '  states  that  gold  is 
mostly  confined  to  those  sub-crystalline  slaty  or  schistose  rocks 
that  abound  in  quartz  veins,  more  especially  talcose  and  chloritic 
slates;  that  is  to  those  which  are  imperfectly  crystallized  rather 
than  the  mica  schist  and  gneiss,  which  are  well  crystallized. 
These  statements  apply  to  North  America,  but  there  are  parts  of 
the  world  to  which  they  do  not  apply.  Thus  if  we  were  to 
arrange  the  rocks  of  the  Atlantic  border  of  the  United  States  in 
the  order  of  their  importance  as  gold  bearers,  the  following  list 
would  probably  be  nearly  correct : — 

Talcose  slate. 
Mica  slate. 
Diorite. 

Porphyritic  aphanite. 
Itacolumite. 
Gneiss  ? 
Clay  slate. 
Granite  ? 

Whereas  for  Austria  a  precisely  opposite  order  would  more 
nearly  represent  their  importance  in  that  country.  In  addi- 
tion to  the  ordinary  veins,  Austria  possesses  another  peculiar 
group.  The  Carpathian  Sandstone  of  Vorospatak,  Transylvania, 
is  impregnated  with  gold,  and  is  traversed  in  all  directions  by 
innumerable  crevices,  sometimes  as  wide  as  2  feet.  The  gangue 
of  these  crevices  is  a  somewhat  brecciaform  quartz,  richly  per- 
meated with  gold,  silver,  and  auriferous  iron  pyrites.  The 
quantity  of  gold  is  generally  increased  at  the  intersection  of  two 
crevices.    This  auriferous  quartz  forms  the  minor  elevations  on 


the  north  and  south  slopes  of  the  Vorospatak  valley,  viz.,  Mount 
Orla,  Vajdoda,  Kirniczel,  and  the  Affinien  Mountains.  Up- 
wards of  200  distinct  niines  have  been  opened  in  it,  but  the 
yield  is  not  very  large.  This  sandstone  is  a  lower  cretaceous 
formation.  Austria  also  has  an  example  of  what  Lieber  calls 
the  auriferous  beds  of  the  slate.  Thus  at  Zell  in  the  Tyrol, 
gold  is  disseminated  in  certain  beds  of  an  argillaceous  mica  schist, 
which  are  distinguished  from  the  other  beds  by  containing  a 
larger  proportion  of  pyritiferous  quartz.  At  Heinzenberg  the 
auriferous  bed  varies  from  a  few  inches  to  several  yards  in 
thickness.  The  gold,  which  is  rarely  visible  to  the  eye,  is 
concentrated  in  particular  layers  dipping  to  the  south-west,  at  an 
angle  of  45°,  and  separated  by  sterile  zones.  Similar  layers  are 
found  at  Rohrberg. 

In  western  Europe  there  are  a  group  of  deposits,  which  are 
more  properly  regarded  as  stanniferous  than  auriferous  ;  but  we 
cannot  refrain  from  making  some  aUusion  to  them  here.  Under 
Copper,  E.  C.  S.,  reference  is  made  to  the  way  in  which  the 
gold  and  tin  ore  are  accumulated  hi  the  gossan  by  the  action  of 
anogenic  forces  on  the  various  sulphides,  and  are  thereby 
rendered  amongst  the  most  conspicuous  metallic  products  of  the 
districts  where  they  occur.  It  is  known  that  gold  was  exceed- 
ingly abundant  amongst  the  ancient  Gauls,  and  that  tin  and 
copper  were  also  known  to  them.  The  association  of  these  metals 
as  being  the  earliest  known  is  possibly  a  result  of  their  frequent 
association  in  the  gossans  of  western  Europe.  The  brightness 
and  malleability  of  gold  would  probably  tend  to  its  being  first 
utilised,  and  would  attract  attention  to  the  copper  and  cassiterite 
accompanying  it.  Such  suppositions  at  any  rate  appear  plausible 
in  the  light  of  the  discoveries  made  in  France  during  the  past 
few  years.  In  the  department  of  Correze  there  are  numerous 
veins  of  cassiterite,  which  M.  Mallard  concludes  were  formed 
before  the  carboniferous  period.  At  many  places  in  this  depart- 
ment, as  at  Vaulry,  Montebras,  St.  Leonard,  &c,  there  are  traces 
of  numerous  shallow  excavations,  which  were  manifestly  made 
for  the  purpose  of  obtaining  both  gold  and  tin  ore.  There  is  no 
record  of  these  mines  having  been  worked,  tradition  is  entirely 
silent  on  the  subject,  and  the  inhabitants  were  totally  ignorant 
what  were  the  objects  of  the  excavations  until  within  the 
last  few  years.  Such  at  any  rate  is  the  testimony  of  M.  Mal- 
lard. There  is,  however,  one  slight  indication  showing  that  the 
old  gold  deposit  was  not  quite  forgotten,  viz.,  the  name  Aurieres, 
given  to  these  excavations  ;  but  it  is  said  the  inhabitants  did  not 
know  why  they  were  so  called.  From  various  considerations  it 
is  believed  that  these  superficial  diggings  were  made  by  the 
ancient  Gauls,  whose  operations  farther  south  amidst  the  sands 
of  the  Rhone  and  Ariege  will  subsequently  be  noticed.  Passing 
into  the  department  of  Morbihan,  similar  excavations  to  those  of 
Vaulry  have  been  found  at  Villeder,  near  Ploermel,  where  the 
industry  of  the  gold-washers  and  tin-miners  is  indicated  in 
immense  hills  of  debris  and  scoriae,  and  in  the  fragments  of 
pottery  which  evidently  formed  part  of  the  conduits  which 
conveyed  the  water  to  the  gold-washings.  These  also  were 
probably  made  by  Gauls,  who  have  left  at  least  one  fine  polished 
stone  celt  in  the  alluvium  at  Villeder.  In  Cornwall,  as  is  well 
known,  tin-mining  or  washing  commenced  in  very  early  times  ; 
and  it  is  very  probable  that  the  ancient  Britons  did  not  neglect  the 
gold  which  they  would  meet  with.  Many  of  the  Cornish  families 
possess  gold  rings  and  seals  of  old  date  made  from  the  metal 
obtained  from  Cornish  tin-stream  works.  The  tinners  of  the 
present  day  carry  the  gold  collected  by  them  to  Truro  to  be 
made  into  wedding-rings  and  presents  just  as  the  tinners  of 
many  previous  generations  have  done  ;  and  they  put  the  grams 
of  gold  into  quills,  as  Carew  reports  the  turners  of  his  time  did, 
in  the  following  passage  from  his  '  Survey  of  Cornwall :' — 
"  Tynners  doe  also  often  find  little  hoppes  of  gold  amongst  their 
owre,  which  they  keep  in  quils,  and  sell  to  the  goldsmiths,  often 
with  little  better  gaine  then  Glaucus'  exchange." 

Before  quitting  the  British  soil,  we  would  allude  to  the  gold 
discoveries  made  in  Wales  during  the  last  decade ,  At  a  place 
called  Gogofau,  a  few  miles  west  of  Llandovery,  veins  of  white 
quartz  intersect  slates  belonging  to  the  lower  Silurian  system. 
Lofty  galleries  have  been  excavated  in  these  rocks  ;  traces  of 
aqueducts,  grindstones,  and  troughs  occur  in  the  neighbourhood ; 
and  gold  has  been  found  on  the  adjacent  Roman  station  of 
Cynfil  Cayo.  Here  we  have  evident  signs  that  centuries  ago 
the  Romans  had  worked  these  quartz  veius  for  gold.  In  North 
Wales  similar  veins  penetrate  the  Lingula  flags  near  where  they 
merge  into  the  underlying  Cambrian  grits,  at  several  places  near 
Dolgelly,  but  chiefly  at  Cwm-eisen-isaf  and  Dol-y-frwynog. 
The  slates  are  traversed  by  dykes  and  bounded  by  large  masses 
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of  eruptive  rocks  ;  and  they  are  frequently  altered  into  a  talcose 
and  chloritic  schist.  The  quartz  veins  contain  a  great  deal  of 
iron  pyrites,  and  are  generally  composed  of  white  saccharoidal 
quartz,  through  which  minute,  though  visible,  grains  and  flakes 
of  gold,  galena,  copper  pyrites,  and  barytine  are  disseminated. 
The  lodes  appear  to  be  rich  in  gold  in  the  Lingula  flag  country 
only,  for  whenever  they  have  been  followed  down  into  the 
Cambrian  grits,  they  immediately  become  sterile  or  greatly 
impoverished.  Mr.  Forbes  considers  that  there  is  a  close  con- 
nection between  the  intrusive  rocks  termed  greenstones  by  the 
officers  of  the  Geological  Survey  and  the  auriferous  deposits.  In 
the  seven  years  ending  May,  1867,  upwards  of  12,000  ounces  had 
been  obtained  from  one  lode  only,  viz.,  that  named  St.  David's, 
and  the  yield  is  still  promising. 

On  turning  our  attention  to  the  quartz  veins  of  Victoria,  we 
shall  find  many  features  in  common  with  those  of  the  other 
countries  which  we  have  noticed,  accompanied  by  others  which 
have  not  been  recorded  to  exist  elsewhere.  The  veins  are  most 
common  in  the  older  palaeozoic  schists,  which  are  generally  not 
highly  metamorphosed  ;  but  there  are  also  many  examples  of 
auriferous  veins  in  the  granite.  Some  of  these,  as,  for  example, 
that  at  Nuggety  Reef,  near  Maldon,  are  cut  off  at  the  junction 
of  the  granite  with  the  slates.  The  lower  palaeozoic  rocks  of 
this  colony  consist  chiefly  of  schistose  and  slaty  rocks,  in  which 
numerous  gold-bearing  veins  are  met  with;  while  the  upper 
palaeozoic  strata  are  predominantly  sandy,  and  in  them  such 
veins  are  absent,  or,  at  any  rate,  rare.  There  are  a  few  instances 
of  gold  in  sandstone,  diorite,  and  limestone.  The  gold  of  the 
reef  is  found  to  be  coarse  and  more  loosely  embedded  near  the 
surface  than  at  lower  depths,  where  the  metal  becomes  so  inti- 
mately mixed  with  the  quartz  and  pyrites  as  not  to  be  detected 
by  the  unaided  eye.  Near  the  surface  also  it  is  frequently  found 
in  clayey  and  ferruginous  masses,  filling  cracks  and  hollo  vvs.  The 
quartz  gold  is  mostly  in  hackly  grains,  and  in  plates  with  rugged 
edges,  having  an  elongated  shape  and  a  semicrystalline  structure; 
occasionally  they  are  arborescent  and  reticulated.  Here,  as  in 
Carolina,  psilomelane  is  associated  with  the  gold.  It  occurs 
abundantly  in  mammillary  crusts  and  concretions  in  all  the 
auriferous  quartz  reefs,  and  occupies  the  place  usually  taken 
by  hydrated  peroxide  of  iron  in  many  of  the  gold-con- 
taining conglomerates.  The  most  remarkable  peculiarity  of 
this  gold  district  is  the  occurrence  of  the  metal  in  several 
parallel  and  horizontal  bands  of  quartz  arranged  one  above 
another,  and  extending  across  dykes  of  what  has  been  called  a 
syenitic  diorite  ;  the  rock  of  which  it  is  composed  is  a  mixture 
of  hornblende  and  felspar,  with  a  little  quartz  and  mica. 
They  have  been  met  with  in  several  places,  as,  for  instance,  on 
the  Werribie  river ;  in  the  valleys  of  the  Thomson  and 
Latrobe,  Gfppsland ;  at  Morning  Star  Hill,  &c.  In  every 
case  the  auriferous  bands  appear  to  be  confined  to  the  more 
decomposed  portions  of  the  dykes,  which  decomposition  is, 
however,  very  local  and  irregular.  The  following  sections 
( fig.  3)  of  Shakespere  Reef,  on  Gaffney's  Creek,  represent  one 
of  these  dykes  ;  1  being  diorite,  2  auriferous  quartz,  3  slate, 
anrl  4  alluvium. 


Fifj.  3.  Shakespcrc's  Ilcof,  GafTncy's  Creek,  Victoria.  The  left-hand  cutis  a 
cross  section  of  the  dyke  of  diorite  along  which  a  tunnel  has  been  driven;  The 
rigbt-h  and  cut  represents  one  wall  of  the  tunnel  about  seventy  feet  from  the 
entrance. 


Auriferous  quartz-bearing  slaty  rocks  have  also  been  found  in 
New  South  Wales,  Tasmania,  and  New  Zealand,  but  no  detailed 
description  need  be  given  of  them,  since  they  present  the  usual 
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characters,  are  more  or  less  metamorphosed,  and  are  supposed  to 
be  Silurian. 

We  will  therefore  proceed  to  notice  the  modes  of  occurrence 
of  gold  in  drifts  and  sedimentary  strata.  These  are  to  be  found 
in  or  near  all  the  districts  where  quartz  veins  are  developed,  as 
well  as  in  all  the  rivers  which  flow  from  or  through  them.  It 
would  _  be  manifestly  impracticable  to  give  even  a  list  of  the 
localities;  indeed  it  would  not  suit  the  object  aimed  at  here, 
which  is  to  indicate  how,  rather  than  -where,  gold  occurs,  and  to 
satisfy  those  who  seek  for  knowledge  rather  than  those  who 
seek  for  the  precious  metal.  As  with  the  veins,  so  with  the 
drifts,  we  shall  confine  ourselves  to  compai-ing  those  of  North 
America,  Europe,  and  Australia,  since  they  have  received  a 
more  careful  examination  than  those  of  other  continental  areas. 

In  South  Carolina,  and  in  several  other  States,  gravels  and 
clays  are  found  near  all  the  quartz  veins,  from  which  they  have 
been  derived.  In  some  cases  they  form  small  patches  of  a  few 
acres  not  many  hundred  yards  distant  from  their  place  of  origin, 
in  which  the  fragments  are  more  or  less  regular,  and  apparently 
formed  by  the  washing-down  action  of  heavy  rain.  Others  are 
of  larger  superficial  extent,  have  been  transported  from  greater 
distances,  and  consist  mostly  of  rounded  fragments,  indicating 
that  the  rivers  may  have  assisted  in  their  distribution.  In  most 
cases  the  gold  is  found  in  the  hyaline  and  opaque  quartz 
pebbles,  as  well. as  in  the  white  pipeclay;  and  it  is  an  interest- 
ing fact  that  the  particles  of  metal  in  the  clays  are  perceptibly 
larger  than  the  particles  in  the  veins  to  which  the  gold  may  be 
traced.  The  reddish  clay  of  North  Carolina  is  said  to  be  rich  in 
metal.  It  forms  the  principal  soil  of  the  State,  and  is  formed 
from  the  decomposition  of  diorite.  Farther  north,  or  in  Canada, 
the  superficial  auriferous  clay  deposits  are  developed  on  a  larger 
scale.  According  to  Dr.  Sterry  Hunt,  they  cover  all  the 
country  comprised  between  the  St.  Francis  and  Etchemin  rivers, 
on  the  south  side  of  the  St.  Lawrence,  and  from  the  first  range  of 
hills  to  the  south-eastern  boundary  of  the  province.  They  not 
only  occur  in  the  river  beds,  but  under  such  circumstances  as  to 
show  they  were  laid  down  before  the  present  river  valley  was 
marked  out.  The  gold  is  in  grains,  which  are  sometimes  angu- 
lar, but  more  frequently  rounded;  and  are  associated  with 
magnetite,  chromite,  haematite,  ilmenite,  garnet,  zircon,  rutile, 
and  corundum.  On  the  Magog  river  gold  occurs  in  gravel  156 
feet  above  the  present  level  of  the  St.  Francis.  Along  the 
banks  of  the  Famine  and  Metcalfe  rivers  is  a  stratum  of  clay 
overlaid  by  sand  and  gravel.  The  spaces  between  the  pebbles 
forming  the  uppermost  six  inches  of  the  gravel  are  filled  with 
oxides  of  iron  and  manganese.  Gold  occurs  both  in  the  gravel 
and  in  the  clay.^  Large  areas  of  country  in  Vancouver's  Island, 
British  Columbia,  and  California,  are  also  covered  with  similar 
clays  and  gravels;  and  as  it  is  probable  that  throughout  this 
district  all  the  gravels  were  formed  under  somewhat  similar 
conditions,  it  will  suffice  if  we  notice  one  gold  field,  viz., 
that  of  California.  The  quartz  vein  bearing  granites  and  meta- 
morphic  slates  already  alluded  to,  form  the  borders  and  bottoms 
of  valleys  which  are  more  or  less  filled  with  detritus,  lava 
streams,  and  stratified  layers  of  volcanic  ashes.  The  gold  occurs 
almost  everywhere,  from  the  Tejon  Pass  to  beyond  the  northern 
limits  of  the  State,  but  is  perhaps  most  abundant  in  the  counties 
of  Mariposa,  Tuolumne,  Calaveras,  Amador,  El  Dorado,  Placer, 
Nevada,  Sierra,  Plumas,  Yubas,  and  Butte.  In  the  more  north- 
ern of  these  counties  the  auriferous  gravel  occupies  the  hollows 
and  old  river  valleys  of  the  country  during  the  pliocene  period, 
when  the  system  of  drainage  was  entirely  different  from  that 
which  now  exists.  Above  this,  sands  and  clays,  with  occasional 
bands  of  lignite,  have  been  deposited,  followed  by  thick  beds  of 
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volcanic  ashes,  while,  capping  all,  is  a  thickness  of  upwards  of 
100  feet  of  compact  lava.  Since  the  flow  of  the  lava  the  country 
has  been  subject  to  much  denudation,  so  that  now  the  rivers 
flow  through  deep  ravines  or  caverns,  the  hills  bounding  which 
are  surmounted  by  the  hard  weather-resisting  lava.  The  conse- 
quence is,  that  the  old  gravels  are  situated  near  the  summit  of 
the  present  hills.    A  section  of  the  Table  Mountain  (fig.  4)  is  a 

H  H 


467 


GOLD. 


GOLD. 


m 


good  illustration  of  this  condition  of  things.  The  valley  in 
which  the  gravel  was  deposited  and  down  which  the  lava  flowed, 
is  conjecturally  indicated  hy  the  dotted  lines ;  c  c  shows  the 
position  of  the  auriferous  gravels,  which  are  described  as  being 
like  the  coarse  gravel  formed  in  ordinary  river  beds;  the  hori- 
zontal black  bine  is  a  tunnel  driven  for  the  purpose  of  getting  at 
the  gravel;  s  is  sandstone;  and  I  is  the  sheet  of  lava.  The 
present  conformation  is  shown  by  the  continuous  outer  lines. 
The  process  commonly  adopted  for  washing  these  gravels  is 
exceedingly  interesting  from  an  industrial  point  of  view.  Im- 
mense sums  of  money  are  spent  in  constructing  canals  of 
unusual  magnitude.  More  than  one  large  river  is  entirely  used 
up  by  the  gold-washers,  who  direct  strong  currents  of  water 
against  the  strata  underlying  the  lava,  and  thus  wear  away  the 
hills  in  order  to  get  at  the  gold.  The  auriferous  drifts  of 
Ecuador  occur  in  similar  situations. 

The  gold-washings  of  Austria  are  numerous.  The  older  ones 
occur  along  the  river  Wattowa  and  its  affluents ;  and  others  are 
situated  at  Eule,  in  Bohemia;  at  Linz,  near  Salzbourg;  along 
the  Ticino  river  in  Lombardy,  where  the  gold  is  associated  with 
magnetite,  garnet,  hyacinth,  &c. ;  in  the  valley  of  the  Csermek ; 
along  the  Theiss  river,  from  its  source  to  Tirza  Ujlak;  and 
along  the  Maros,  especially  near  Olahpian.  This  last  district  is 
about  two  miles  long  and  one  wide.  It  is  formed  of  mica  schist 
supporting  sandstones  and  conglomerates.  Upon  these  rest  the 
sands,  gravels,  and  clays  forming  the  auriferous  district  proper. 
It  is  remarkable  that  the  sands  on  the  crests  and  peaks  of  the 
ranges  of  hills  are  alone  auriferous,  while  those  in  the  valley 
bottoms  show  no  signs  of  gold. 

In  France  gold  has  been  discovered  in  the  department  of  Gard 
in  a  conglomerate  which  forms  part  of  the  coal  measures.  The 
conglomerate  is  composed  of  pebbles  of  quartz  and  mica  schist 
embedded  in  an  argillaceous  schistose  matrix  or  cement.  The 
metal  occurs  in  the  matrix  only,  and  is  associated  with  zircon 
and  the  garnet.  The  sands  and  alluvial  deposits  of  the  Gagnere 
and  Ceze  rivers  derive  their  gold  from  this  source.  Bound 
about  St.  Ambrose  are  numerous  evidences  of  the  old  workings 
made  by  the  Gauls,  in  the  material  re-deposited  on  the  flanks  of 
the  hills  and  the  surfaces  of  the  plateaux.  These  deposits  were 
worked  during  the  middle  ages,  and  with  the  sands  of  the 
Bhine,  Bhone,  Ariege,  and  other  rivers,  formed  the  California  of 
the  period,  which  has  been  almost  deserted  since  the  discovery 
of  America  by  Columbus.  A  few  gold-washers  may,  we  believe, 
still  be  found  plying  their  trade  along  the  Ariege,  a  name  which, 
originating  in  the  aurigera,  or  '  gold- bearer '  of  the  Bomans,  the 
river  continues  to  deserve. 

The  auriferous  alluvium  of  Victoria  gives  employment  to  more 
than  00,000  individuals,  who  obtain  upwards  of  a  million  ounces 
of  gold  annually.  The  deposits  containing  the  gold  are  of 
various  ages,  but  all  are  said  to  be  of  more  recent  formation 
than  the  miocene  epoch.  He're,  as  in  California,  the  surface  of 
the  land  before  the  deposition  of  these  deposits  was  not  the  same 
as  it  is  now.  The  old  valleys  and  hollows  have  been  filled  up 
by  gravels,  sands,  and  layers  of  volcanic  matter  ;  denudation  has 
remodelled  the  surface  thus  produced,  but  the  alteration  has 
been  far  less  here  than  in  California.  The  auriferous  drift 
occupying  the  old  rivers,  channels,  and  valleys,  which  are  called 
leads  and  gutters  by  the  miners,  is  sometimes  hundreds  of  feet 
below  the  ordinary  level  of  the  present  surface,  while  sometimes 
it  is  found  in  the  interior  of  hills  and  at  a  height  of  60,  70,  or 
more  feet  above  the  level  of  the  present  watercourses.  The 
gold  in  the  latter  is  sometimes  obtained  by  washing  away  the 
less  compact  strata  by  means  of  the  hydraulic  process,  or  by 
driving  tunnels  into  the  hill.  The  auriferous  earth  consists  of 
quartz,  gravel,  sand,  and  clay,  in  which  the  gold  occurs  in  grains, 
scales,  and  nuggets.  The  following  quotation  from  a  paper  by 
Messrs.  Selwyn  and  Ulrich,  in  the  official  record  of  the  Inter- 
colonial Exhibition  of  Australasia  (1867),  expresses  the  opinions 
of  the  Victorian  geologists  on  the  auriferous  drifts.  "No  beds 
whatever  containing  marine  fauna  are  known  in  Victoria  over- 
lying alluvial  or  drift  gold  deposits.  That  there  are  rich  gold 
drifts,  the  result  of  at  least  three  distinct  periods  of  deposition, 
is  quite  certain,  and  it  is  now  almost  equally  certain  that  the 
earliest  is  not  older  than  the  pliocene,  while  the  newest  is  pro- 
bably chiefly  due  to  causes  still  in  operation.  In  accordance 
with  this  view,  and  for  the  sake  of  convenience,  these  three 
auriferous  deposits  have  been  provisionally  classed  as  older 
pliocene,  newer  pliocene,  and  post  pliocene  (including  recent), 
or  lower,  middle,  and  upper  drifts,  coloured  respectively  on  the 
geological  maps  [of  the  Victorian  Survey],  yellow,  red,  and  green ; 
the  same  classification  and  colouring  have  been  used  to  denote 


deposits,  whether  marine  or  fresh  water,  supposed  to  belong  to 
the  same  age,  though  not  auriferous  or  derived  from  auriferous 
rock.  The  three  stages  of  drift  sometimes  occur  in  the  same 
locality,  without  the  intervention  of  any  volcanic  rocks,  in  which 
case  three  auriferous  '  bottoms '  or  gold-bearing  strata  are  found 
in  one  shaft.  In  some  instances,  as  in  the  Ballarat  valley,  the 
oldest  auriferous  formation  is  made  up  of  successive  layers  of 
volcanic  and  sedimentary  material  that  gradually  fill  up  the 
old  valley  and  overlap  each  other,  forming  gold  drift  deposits 
or  '  washes '  at  various  elevations,  which  are  certainly  not  the 
result  of  purely  fluviatile  action.  In  following  the  'leads,' 
they  are  invariably  found  to  deepen  in  the  general  direction 
of  the  present  surface  watershed.  Thus  at  Ballarat  and  other 
gold  fields  on  the  south  side  of  the  dividing  range  they  deepen 
in  the  opposite  or  northerly  direction.  This  fact  has  given 
rise  to  the  supposition,  manifestly  absurd,  that  the  Ballarat 
and  other  deep  'gold  leads'  will  have  a  continuous  fall  till 
they  eventuaUy  reach  the  present  sea  coast,  in  the  same  manner 
as  existing  surface  drainage  channels."  It  is  conjectured  that 
these  old  channels  terminate  along  a  line  where  the  old  slates 
are  now  between  600  and  700  feet  above  the  present  sea  level. 
In  some  parts  of  the  colony  there  are  some  older  gravels  which 
Mr.  Selwyn  concludes  from  stratigraphical  evidence  are  older 
than  the  middle  miocene  beds ;  and  he  further  states  "  that 
they  do  not  probably  contain  gold  in  paying  quantities,  because, 
as  I  believe,  they  are  derived  from  the  abrasion  of  quartz  veins, 
that  themselves  contained  little  or  no  gold,  and  that  they  were 
probably  formed  by  forces  in  operation  as  long  prior  to  those  which 
produced  the  gold-bearing  veins  as  the  denudations  producing 
the  barren  miocene  gravels  were  prior  to  those  which  gave  rise  to 
the  pliocene  productive  ones."  Both  conclusions  may  be  accepted 
so  far  as  they  concern  the  particular  drifts  referred  to,  but 
further  evidence  seems  to  be  required  before  admitting  the 
correctness  of  the  conclusion  that  all  the  miocene  gravels  of 
Australia  are  non-auriferous,  or  that  all  the  productive  quartz 
veins  in  the  older  rocks  have^  been  formed  since  the  miocene 
epoch,  and  all  the  non-productive  ones  before  that  period.  Gold 
has  been  found,  although  in  minute  quantities  only,  in  the 
cement  of  a  carboniferous  conglomerate  at  Wingelo,  St.  Leonards, 
and  other  places ;  in  quartz  pebbles  in  some  of  the  secondary 
rocks  of  Queensland;  in  a  coal  seam  in  Tasmania;  and  in  the 
alluvial  deposits  of  the  river  Waimangaroha  in  New  Zealand, 
whose  bed  is  restricted  to  carboniferous  rocks  throughout  its 
whole  course. 

There  are  many  other  cases  of  gold  disseminated  in  palaeozoic 
strata.  Thus  it  is  found  in  the  carboniferous  conglomerate 
of  Nova  Scotia;  and  we  believe  also  in  a  Silurian  gneiss  of 
Venezuela.  Gold  occurs  under  remarkable  circumstances  in 
South  Carolina.  Amongst  the  lowest  rocks  there  developed, 
are  some  partially  vitrified  granular  quartzites,  overlain  by  sand- 
stones and  quartzites.  They  are  crowded  with  lenticular  bodies 
which  Emmons  regards  as  corals,  and  has  hence  given  them  the 
generic  title  of  Palceotrochus.  They  are  associated  with  nume- 
rous siliceous  concretions.  The  debris  of  the  fossiliferous  sand- 
stone, which  is  supposed  to  belong  to  the  Fotsdam  series,  has  been 
worked  for  gold,  which  is  concentrated  in  ferruginous  patches, 
which  appear  to  have  originaUy  been  auriferous  pyrites.  This 
fact  is  so  interesting  and  important,  that  it  would  be  desirable 
to  have  more  detailed  information  respecting  it.  The  fust 
question  that  requires  answering  is  whether  the  ferruginous 
matter  is  contemporaneous  with  the  sandstone  or  of  subsequent 
introduction ;  next,  is  there  any  probability  that  the  auriferous 
ore  has  been  formed  in  situ  at  a  comparatively  recent  period,  or 
has  it  been  introduced  from  without.  If  it  appears  probable 
that  the  ferruginous  ore  is  as  old  as  the  formation  in  which  it 
occurs,  we  have  here  an  important  fact  in  favour  of  the  antiquity 
of  gold,  and  of  its  occurrence  in  Silurian  or  pre-Siliuian  sedi- 
mentary rocks. 

In  connection  with  this  part  of  the  subject  we  may  refer  to 
the  opinions  of  Mr.  D.  Forbes  on  the  appearance  of  gold  in  the 
earth's  crust.  "  My  researches,"  says  he,  "  have  led  me  to  con- 
clude that,  universally,  gold  has  been  introduced  into  the  crust 
of  the  earth  at  two  very  distinct  geological  epochs,  and  that  in 
both  these  cases  it  has  been  carried  up  in  direct  consequence  of, 
and  in  conjunction  with,  the  outbursts  of  distinct  and  character- 
istic plutonic  rocks.  These  two  epochs  of  auriferous  impregna- 
tion I  designate  respectively  as  (1)  the  older  or  auriferous  granite 
outburst;  (2)  the  younger  or  auriferous  diorite  outburst.  (1). 
The  older  or  auriferous  granite  intrusion,  appears  to  have  occurred 
at  some  tune  between  the  lower  Silurian  and  carboniferous 
period ;  certainly  not  older  than  the  upper  Silurian  or  younger 
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than  the  carboniferous ;  probably  not  younger  than  the  deposi- 
tion of  the  first  members  of  the  latter  formation.  Gold  forma- 
tions belonging  to  this  period  present  themselves  in  Australia,* 
[the  asterisk  indicates  that  deposits  belonging  to  the  newer 
formation  are  also  found  in  the  country  against  whose  name  it 
is  placed],  Bohemia,  Bolivia,*  Brazil,  Buenos  Ayres,*  Chile,* 
Cornwall,  Ecuador,  Hungary,  Mexico,*  New  Granada,  Norway, 
Peru,*  Sweden,  Ural,*  and  Wicklow.  To  this  period  and  cause 
I  also  attribute  most  of  such  deposits  of  gold  as  are  found 
intruded  as  quartz  nodules  and  veins  in  many  places,  as  if 
interstratified  in  the  Cambrian  and  Silurian  (and  probably  also 
Laurentian  and  Devonian)  systems,  which,  I  believe,  to  have 
arisen  and  been  rendered  auriferous  solely  from  the  proximity 
to  invisible  or  non-superficial  granites.  (2).  The  newer  or 
Dioritic  outburst  I  have  called  Post  Oolitic,  as  the  veins  containing 
gold,  and  which  proceed  from  its  centres,  cut  through  strata 
containing  fossils  of  decided  post-oolitic  forms,  and  possibly 
may  be  as  late  as  early  cretaceous.  These  strata  are  frequently 
much  altered  and  metamorphosed  by  the  contact  of  the  igneous 
diorite,  and  at  such  points  often  become  auriferous,  or  are  cut 
by  auriferous  veins  proceeding  from  the  diorite  head  mass." 
Mr.  Forbes  believes  auriferous  rocks  of  this  age  to  exist  in  Italy 
and  India,  in  addition  to  the  countries  already  mentioned. 

Sir  Eoderick  I.  Murchison,  in  an  admirable  essay  on  gold 
forming  part  of  his  '  Siluria,'  also  advocates  the  igneous  origin 
of  the  metal.  His  main  conclusions  are— (1)  that,  looking  to 
the  world  at  large,  the  auriferous  veinstones  in  the  lower 
Silurian  rocks  contain  the  greatest  quantity  of  gold  ;  (2)  that 
where  certain  igneous  eruptions  penetrated  the  secondary 
deposits,  the  latter  have  been  rendered  auriferous  for  a  certain 
distance  only  beyond  the  junction  of  the  two  rocks;  (3)  that 
the  general  axiom  before  insisted  on  remains,  that  all  secondary 
and  tertiary  deposits  (except  the  auriferous  detritus  in  the 
latter),  not  so  specially  affected,  never  contain  gold  ;  (4)  that  as 
no  unaltered  purely  aqueous  sediments  ever  contain  gold,  the 
argument  in  favour  of  the  igneous  origin  of  that  metal  is  pro- 
digiously strengthened;  or,  in  other  words,  that  granites  and 
diorites  have  been  the  chief  gold  producers,  and  that  the  auri- 
ferous quartz  bands  m  the  palaeozoic  rocks  are  also  the  result  of 
heat  and  chemical  agency. 

Our  own  opinion  as  to  the  mode  of  formation  of  auriferous 
veins  may  be  deemed  of  little  value  as  compared  with  those  of 
the  eminent  authorities  just  cited,  but  as  it  differs  from  theirs, 
we  will  state  it.  The  predominant  facts  connected  with  gold 
are,  that  it  is  intimately  associated  with  silica,  iron  pyrites  or 
other  sulphides,  and  rocks  of  the  nature  of  clay  in  a  more  or 
less  altered  condition.  The  veins  themselves  appear  to  be  con- 
nected in  some  way  with  volcanic  or  plutonic  rocks.  Our 
impression  is  that  the  surface  water  percolates  downwards, 
reaching  depths  at  which  they  become  hot  springs  ;  that  in 
this  state  they  ascend,  dissolving  the  iron  pyrites,  silica,  and 
gold  they  meet  with  in  the  argillaceous  rocks  to  re-deposit 
them  in  the  fissures  up  which  they  are  carried.  And  that 
these  warm  springs  are  most  abundant  during  the  time  when 
volcanoes  are  in  an  active  state  and  in  their  neighbourhood. 

Gold  crystals  are  rare.  The  majority  of  them  are  found  in 
the  drifts  ;  a  circumstance  which  it  has  been  suggested  is  not 
surprising  if  we  consider  that  the  gold  from  the  drift  was  at 
one  time  distributed  through  far  more  rock  than  has  ever  been 
crushed.  Some  of  the  finest  crystals  and  crystalline  masses  are 
those  found  in  California.  One  found  at  Forest  Hill  in  Placer 
County  was  an  imperfect  octahedron,  in  which  the  facets  were 
made  up  of  planes  lying  like  plates  one  within  the  other. 
It  was  elongated  and  distorted  so  as  to  have  the  appearance 
of  a  rectangular  octahedron.  The  length  of  the  larger  base 
was  1  inch,  and  of  the  shorter  ^  of  an  inch.  In  the  same 
county  masses  have  been  found  so  shaped,  veined  and  reticu- 
lated, as  to  present  considerable  resemblance  to  the  fronds  of 
golden  ferns.  Thus  one  specimen  is  described  as  having  the 
form  of  a  leaf;  one  side  of  which  is  beautifully  arborescent, 
while  the  other  is  studded  with  25  perfect  octahedrous  geome- 
trically arranged,  and  having  all  their  similar  sides  parallel  to 
one  another.  It  weighed  17  dwts.  10  grains ;  and  measured 
2^  inches  by  1|  inches.  A  remarkably  large  specimen,  12  inches 
by  4  inches,  was  partly  composed  of  a  smooth  plate  about  4 
inches  in  length,  with  its  surface  covered  with  triangular 
markings,  and  partly  of  an  arborescent  portion.  All  these  were 
found  hi  the  drift.  In  Australia  also  small  crystals  are  found 
in  all  the  gold  fields,  generally  near  the  surface  of  the  drift,  and 
more  especially  in  the  vicinity  or  in  the  upper  portion  of  the 
quartz  veins.    They  are  found  in  those  parts  of  the  veins  where 


there  has  been  most  alteration  and  oxidation,  while  the  gold 
found  in  the  compact  part  of  the  veins  is,  as  we  have  already 
noticed,  almost  invariably  in  scales,  or  particles,  with  a  rough 
and  rugged  exterior.  Dr.  Genth  has  particularly  noticed  that 
the  gold  in  the  decomposed  diorite  of  North  Carolina  is  smooth 
and  rounded  as  though  water-worn,  but  its  position  precludes 
the  supposition  that  water  or  attrition  can  have  produced  the 
effect.  Moreover,  the  crystals  in  cavities  in  the  massive  gold 
also  present  the  same  appearance.  Hence  he  suggests  that  the 
roundness  has  been  produced  by  a  solvent  ;  an  idea  which 
receives  much  support  from  various  sources.  Thus,  at  the 
Whitehall  Mine  in  Virginia,  gold  is  crystallised  on  tetradymite 
in  forms  belonging  to  the  rhombohedral  system,  such  as  belong 
to  tetradymite  itself;  a  fact  which  shows  that  the  gold  has 
taken  the  form  of  tetradymite.  At  Springfield  in  Maryland 
the  cleavage  planes  of  the  magnetite  are  coated  with  films  of 
gold.  Dr.  Genth  also  refers  to  a  specimen  which  consisted  of 
greyish  white  crystalline  quartz  containing  minute  traces  of 
crystallised  quartz,  and  aikinite.  Most  of  the  aikinite  had  been 
converted  into  cuprous  carbonate  of  bismuth  in  slender  needles. 
In  many  cases  the  centre  of  these  was  occupied  by  bright 
yellow  gold  having  the  rhombic  form  of  the  original  aikinite. 
All  these  changes  point  to  the  existence  of  natural  solutions. 
On  cutting  gold  crystals  in  half  they  are  generally  found  to 
have  a  nucleus  of  quartz,  iron  pyrites,  or  of  brown  iron  ore, 
which  last  is  formed  from  iron  pyrites  by  the  action  of  oxygen. 
It  has  often  been  noticed  that  where  trees  grow  upon  auriferous 
quartz  veins  the  roots  are  frequently  coated  with  gold.  These 
iacts  also  suggest  the  existence  of  gold  solutions,  for  it  is  known 
that  tetradymite,  ferrous  salts,  organic  matters  (such  as  chips  of 
wood  or  bark),  many  metals,  such  as  copper,  iron,  and  many 
metallic  sulphides,  such  as  arsenical  pyrites,  galena,  zinc  blende, 
molybdenite,  will  precipitate  gold  from  its  solutions. 

The  aggregation  of  small  particles  into  larger  particles  and 
into  nuggets  receives  a  ready  explanation  on  the  supposition  that 
there  are  natural  gold  solutions.  We  have  already  cited  several 
instances  of  the  gold  particles  being  larger  at  the  top  of  the 
decomposed  part  of  the  vein  than  at  the  bottom,  and  in  one  case 
we  referred  to  the  fact  that  the  larger  particles  were  purer  than 
the  smaller,  even  in  the  same  vein.  Many  gold-washers  know 
that  an  old  tailing  may  be  washed  repeatedly  without  appearing 
to  diminish  in  richness,  provided  sufficient  time  be  allowed  to 
elapse  between  each  washing.  Something  similar  occurs  in  the 
gold-bearing  sands  which  form  the  beach  along  80  miles  of  the 
Californian  shore.  When  this  sand  has  been  washed  until 
scarcely  any  more  gold  can  be  got  out  of  it,  the  claim  is  ren- 
dered as  rich  as  ever  by  the  action  of  a  storm.  In  the  same  way, 
as  the  larger  particles  differ  from  the  smaller  ones  in  the  Dorn 
mine,  so  we  find  nuggets  differing  from  quartz  gold.  Not  only 
are  they  larger,  but  they  are  considerably  purer — a  remark 
which  applies  to  all  drift  gold. 

(Whitney,  Metallic  Wealth  of  the  United  States ;  Logan,  Geology 
of  Canada,  1863  ;  Nickles,  Comptes  Rendus,  tome  63  ;  Faraday, 
Philosophical  Transactions,  1857  ;  Lieber,  Reports  on  the  Survey 
of  S.  Carolina ;  Whitney,  Geology  of  California,  vol.  i. ;  Blake, 
American  Journal  of  Science,  Second  Series,  vol.  xx.;  Haidinger, 
Coup  d'CEil  sur  les  Mines  de  la  Monarchic  Autrichienne ;  Simonin, 
Comptes  Rendus,  tome  62  ;  Mallard,  Comptes  Rendus,  tome  62  ; 
Genth,  American  Journal  of  Science,  Second  Series,  vols,  xxviii. 
and  xxxiii.;  De  la  Fosse,  Nouveau  Cours  de  Miner  alogie ;  Clarke 
and  Selwyn  in  the  Geological  Magazine,  vols.  ii.  and  iii. ;  D. 
Forbes,  Geological  Magazine,  vol.  iii. ;  Clarke,  Selwyn,  Ulrich, 
and  Bleasdale,  Intercolonial  Exhibition  Essays,  1866,  1867  ; 
Marsh,  American  Journal  of  Science,  Second  Series,  vol.  xxxii.  ; 
Murchison,  Siluria,  fourth  edition.) 

GOSSYPIUM  [E.  C.  vol.  ii.  cols.  1077—1080,  and  Cotton, 
E.  C.  vol.  ii.  cols.  172 — 174].  The  appearance  of  cotton  fibre  as 
described  under  the  last-mentioned  article  is  correct,  so  far  as  it 
concerns  the  dried  fibre  when  worked  up  into  goods ;  but  the 
remarks  there  made  do  not  fairly  represent  the  structure  of  the 
growing  fibre.  In  the  earliest  stage  the  cotton  hairs  appi  ar  on 
the  surface  of  the  seed-pod  as  minute  semi-transparent  protu- 
berances very  similar  to  those  on  the  stem  and  leaves  of  the  ice 
plant.  A  few  motionless  granules  make  their  appearance  in  the 
hairs,  and  as  these  lengthen  the  granules  and  the  mucus-like 
fluid  in  which  they  float  acquire  a  distinct  rotatory  movement 
like  that  observable  in  the  cells  of  Nitella  and  numerous  other 
genera  of  plants.  In  a  later  stage  the  granules  are  smaller,  more 
numerous,  and  the  mucus  in  which  they  float  has  acquired  a 
pale  buff  colour.  As  the  plant  continues  to  grow  the  contents 
of  the  hairs  increase  in  density,  the  rotation  of  the  granules 
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slackens,  and,  as  is  believed,  ceases  in  about  a  fortnight  after  tlie 
hah"  has  commenced  to  grow.  In  the  mature  and  healthy  pod 
the  hairs  have  their  walls  thickened  by  a  secondary  deposit,  and 
their  interior  partially  filled  with  a  granular  substance.  The 
secondary  deposits  on  the  cell  wall  render  the  hair  luminous 
under  polarized  light.  There  are  no  signs  of  any  spiral  fibres  in 
the  growing  fibre,  and  unless  bruised  or  crushed,  the  transverse 
section  presents  a  circular  outline.  Many  microscopic  observers 
have  maintained  that  the  fibre  is  flat,  moniliform,  and  that  it 
contains  a  spiral  vessel  or  thread.  The  estimate  of  the  number 
of  turns  of  the  spiral  per  inch  has  varied  considerably,  from  1500 
to  50,000.  These  appearances  are  probably  due  partly  to  the 
fibre  being  dried,  partly  to  the  treatment  which  it  has  received 
in  the  cotton  manufacturer's  hands,  and  partly  to  the  application 
of  solvents  for  the  purpose  of  developing  the  structure  of  the 
fibre.  At  any  rate,  this  seems  to  be  the  conclusion  to  which  one 
is  led  by  Mr.  Dancer's  experiments  on  cotton.  After  referring 
to  the  twisting  of  cotton  under  the  influence  of  an  ammoniacal 
solution  of  copper,  he  states  that  "  the  explanation  which  I  have 
to  offer  for  the  phenomenon  is  this  :  first,  we  have  the  external 
membrane  of  the  cotton  ;  then  the  cellulose  and  primordial 
utricle  ;  and,  finally  the  dried  contents  in  the  cell,  which  I  take 
to  be  the  remains  of  the  organizing  fluid.  Observation  shows 
that  the  external  envelope  is  not  elastic,  and  only  partially 
soluble.  The  cellulose  is  exceedingly  elastic  and  soluble,  and 
expands  to  a  remarkable  degree  in  the  act  of  dissolution.  The 
contents  of  the  cell  behave  in  a  similar  manner  to  that  of  the 
external  membrane  ;  it  is  neither  elastic  nor  very  soluble.  The 
most  successful  experiment  is  made  by  allowing  the  copper 
solvent  to  come  into  contact  with  some  length  of  the  cotton  hair. 
The  solvent  permeates  some  parts  of  the  external  membrane 
more  easily  than  others,  and  causes  a  rapid  expansion  of  the 
cellulose,  which  bursts  the  external  membrane;  and  as  this  action 
is  taking  place  at  various  portions  of  the  same  hair,  a  tangential 
force  is  excited  which  twists  and  contorts  the  cotton  in  the 
direction  of  its  length,  and  thus  a  spiral  appearance  is  given  to 
the  whole  structure  of  the  cell.  The  non-elastic  external  cover- 
ing is  twisted  round  the  expanded  cellulose,  sometimes  as  a 
single  band,  at  others  like  a  bundle  of  fibres.  In  those  parts 
where  the  external  covering  has  given  way  all  round  the  hair, 
the  cellulose  expands  into  a  bulb,  pushing  back  the  external  mem- 
brane into  a  series  of  folds  which  form  a  ligature,  and  resists  the 
expansive  force  of  the  cellulose.  A  number  of  these  ligatures 
cause  the  expanded  cellulose  to  assume  the  appearance  of  a 
string  of  beads.  The  lateral  expansion  of  the  cellulose  contracts 
the  length  of  the  hair,  and  this  causes  the  contents  in  the  cavity 
of  the  cell  to  assume  a  corrugated  appearance  ;  this  corrugation 
has  also  been  subjected  to  the  twisting  power  along  with  the 
other  parts  of  the  cell,  and  thus  its  spiral  appearance  is  pro- 
duced. These  observations  are  important,  as  indicating  a  dif- 
ference in  the  physical  and  perhaps  chemical  nature  of  the 
cellulose  and  the  membranes  on  either  side  of  it,  and  they 
suggest  that  the  spiral  appearances  in  other  fibres,  such  as  those 
of  liax  and  hemp,  may  be  induced  by  similar  causes. 

The  weakness  and  flatness  of  cotton  is  by  no  means  so  exces- 
sive as  might  be  supposed  from  the  description  under  Cotton, 
E.  C.  S.,  which  appears  to  be  based  on  the  worst  samples.  The 
best  samples  have  a  large  proportion  of  cylindrical  and  slightly 
flattened  fibres,  which  develope  bright  colours  in  polarized 
light  ;  the  inferior  cottons  are  twisted,  tube-like,  and  pale  when 
viewed  under  the  polariscope.  The  strongest  fibres  will  sustain 
an  enormous  weight  relatively  to  their  own  ;  thus  in  one  case 
Mr.  O'Neill,  of  Manchester,  found  that  a  fibre  of  Orleans  cotton, 
which  weighed  less  than  the  ten  thousandth  part  of  a  grain, 
supported  162  grains  without  breaking. 

GRANITE.  The  origin  and  mode  of  formation  of  this  rock 
is  still  a  matter  of  keen  discussion.  According  to  some  it  has 
been  ejected  in  a  fluid  state  from  the  interior  of  the  earth  ;  ac- 
cording to  others  it  is  a  rock  in  situ  rendered  semi-fluid  and 
plastic  by  hydrothermal  agencies  ;  while  yet  others  believe  it  to 
have  been  first  derived  by  degradation  from  pre-existing  rocks, 
then  stratified,  and  subsequently  altered  and  consolidated, 
mainly  by  prolonged  action  of  water  and  pressure,  combined 
with  a  very  moderate  degree  of  heat. 

Granite  is  a  mixture  of  felspar,  quartz,  and  mica,  having  a 
crystalline-granular  structure  in  which  felspar  is  by  far  the  most 
predominating  ingredient ;  in  addition  to  these  it  may  contain 
small  quantities  of  other  minerals,  which  may  in  some  cases 
become  sufficiently  abundant  to  mark  varieties.  Granite  and 
gneiss  are  identical  in  composition,  but  are  markedly  different 
in  their  texture  and  appearance  when  typical  specimens  are 


compared.  The  former  is  massive,  its  particles  are  never  ar- 
ranged in  regular  layers,  and  its  structure  is  exceedingly  compact 
and  crystalline.  AVhen,  however,  a  large  series  of  specimens  is 
examined,  or  when  the  rocks  are  studied  in  the  field,  there  is  no 
definite  line  of  demarcation  between  granite  and  gneiss,  since  the 
one  merges  into  the  other  by  almost  imperceptible  gradations. 

The  felspathic  ingredient  of  granite  is  chiefly  orthoclase  (a 
potash  felspar),  generally  accompanied  by  a  small  proportion  of 
oligoclase  (a  soda  felspar).  The  colour  of  the  orthoclase  is 
generally  a  yellowish  white,  a  reddish  white,  or  a  flesh  red,  and 
less  frequently  it  presents  light  tints  of  green,  blue  and  grey. 
As  it  forms  the  greater  bulk  of  the  rock  the  colour  of  the  granite 
generally  indicates  the  colour  of  the  felspar.  Its  lustre  is  pearly 
white,  that  of  oligoclase  is  resinous  and  frequently  dull ;  its 
exposed  surfaces  are  less  marked  with  parallel  stria?  than  are 
those  of  obgoclase.  The  quartz  occurs  rarely  in  well  defined 
crystals,  but  generally  in  irregular  granules,  which  may  be  at 
once  distinguished  by  their  greyish  colour,  their  vitreous  lustre, 
their  semi-translucency,  and  their  hardness.  In  some  rare  cases 
its  colour  is  yellowish  or  blue,  as  in  the  granite  of  Rumberg,  in 
Bohemia;  or  red,  as  in  the  granite  of  Jagerthal,  in  the  Vosges 
mountains.  The  mica  is  the  least  important  of  the  three  prin- 
cipal ingredients ;  it  is  generally  the  potash  mica,  which  is 
sometimes  accompanied  by  the  iron-magnesia  mica,  and  more 
rarely  by  the  lithia  mica.  Their  crystals  are  generally  hexagonal 
plates,  scattered  irregularly  through  the  rock,  or  collected  into 
nests  ;  they  are  seldom  very  large.  The  iron-magnesia  mica  is 
generally  of  a  brown-black,  or  somewhat  greenish  tint,  and  is 
also  found  in  many  other  rocks,  such  as  trachyte,  dolerite,  and 
lava;  but  the  mica  of  granites  is  distinguishable  from  the  mica 
of  other  rocks  by  certain  minor  peculiarities.  Thus  it  occurs  in 
thick  plates  as  well  as  in  thin  flakes  ;  its  colour  is  very  deep, 
and  its  lustre  is  strongly  developed.  The  potash  mica,  or  mus- 
covite,  is  generally  white,  and  pearly-lustred ;  it  is  probably 
never  found  in  lava  and  other  rocks  which  are  known  to  have 
been  solidified  from  a  fused  state. 

In  most  granites  the  constituent  grains  are  pretty  nearly  of 
the  same  size,  but  in  some  cases  one  or  other  of  them  will  form 
exceptionally  large  crystals,  giving  rise  to  the  porphyritic  struc- 
ture. Thus  the  felspar  sometimes  appears  in  large  well-shaped 
twin  crystals  several  inches  in  length,  which  in  nearly  every 
instance  belongs  to  orthoclase.  These  crystals  are  sometimes 
found  broken  across,  and  the  parts  slightly  separated.  There  is 
more  or  less  variation  in  the  proportions  of  the  principal  ingre- 
dients even  in  the  same  mass  of  granite ;  while  some  varieties 
are  so  poor  in  mica  that  they  seem  at  first  sight  to  be  aggrega- 
tions of  felspar  and  quartz  only. 

The  accessory  ingredients  of  granite  are  numerous.  In  some 
cases  one  or  two  of  them  become  so  abundant  as  to  form  a  dis- 
tinct variety  of  granite,  and  when  this  is  accompanied  by  a 
diminution  in  one  or  more  of  the  principal  ingredients  of  the 
granite,  transitions  are  presented  to  other  kinds  of  rocks. 
Amongst  the  more  important  accessory  ingredients  may  be 
mentioned  chlorite,  talc,  hornblende,  micaceous  iron,  graphite, 
tourmaline,  garnet,  topaz,  beryl,  pinite,  fluorspar,  apatite,  mag- 
netite, cassiterite,  iron  pyrites,  molybdenite,  corundum,  zircon, 
pistacite,  titanite,  gadolinite,  orthite,  pyrorthite,  allanite,  cor- 
dierite,  andalusite,  arsenical  pyrites,  gold,  and  probably  water 
together  with  organic  matter.  The  presence  of  chlorite  and  talc 
forms  a  transition  into  protogene  ;  that  of  tourmaline  or  schorl 
into  schorl  rock ;  that  of  hornblende  into  syenite ;  that  of 
graphite  gives  rise  to  graphite  granite  ;  and  the  micaceous  iron 
gives  rise  to  ferruginous  granite.  By  the  gradual  diminution  of 
quartz  it  passes  into  mica  trap  ;  while  the  disappearance  of  the 
felspar  leads  to  greissen,  and  that  of  the  mica  to  aplite  or  granulite. 
These  variations  and  transitions  are,  as  may  be  supposed,  exceed- 
ingly numerous,  and  it  has  been  convenient  to  give  those  which 
are  most  marked  distinct  names.  They  form  the  family  of  granites, 
and  will  be  described  in  the  article  Granitic  Rocks,  E.  C.  S. 

In  the  present  state  of  our  knowledge  chemical  analyses  will 
not  enable  us  to  judge  even  approximately  what  is  the  litho- 
logical  composition  of  rocks,  more  especially  of  such  as  contain 
nearly  the  same  elements  as  granite.  As,  however,  they  indicate 
what  the  rocks  are  made  of,  and  have  a  bearing  on  the  hypo- 
theses respecting  their  origin  and  past  history,  a  few  details  on 
this  branch  of  our  subject  may  be  useful. 

Arranged  in  the  order  of  their  abundance  the  minerals  in 
granite  are  felspar,  quartz,  mica,  &c.  Of  the  two  felspars,  ortho- 
clase is  always  the  most  predominant ;  while  of  the  two  micas, 
the  potash  mica  is  generally  the  most  abundant.  The  composi- 
tion of  these  minerals  is  shown  in  •  the  following  table  ;  the 
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upper  series  of  analyses  represents  the  theoretical  composition  of 
the  pure  minerals,  while  the  lower  represents  the  results  obtained 
from  actual  specimens.  As  the  micas  are  exceedingly  variable 
in  their  composition,  we  have  selected  theoretically  pure  ones 
which  come  nearest  the  composition  of  the  micas  generally  met 
with  in  granite. 

Orthoclase.  Oligoclase.  Muscovite 


Black 
mica. 


Quartz. 


Silica 

648 

62-8 

44 

41 

100 

Alumina     .      .  . 

184 

23-1 

37-1 

22-7 

Potash.            •  • 

168 

18-8 

Soda  . 

141 

— 

Lime       .       *  • 

Magnesia     .       .  . 

— 

Oxide  of  iron  . 

35-5 

— 

Oxide  of  manganese 

— 

Water  and  loss  . 

— 

Silica  .       .      .  . 

63  60 

59-28 

44-80 

36-20 

100 

Alumina  . 

19-32 

22-96 

29-76 

15-95 

' 

Potash        .       .  . 

13-55 

2.38 

12-44 

805 

Soda 

1-84 

6-48 

•32 

•16 

Lime  .      .      .  . 

•72 

4-65 

•45 

•50 

Magnesia .      .  . 

•14 

•21 

•71 

5-00 

Oxide  of  iron      .  . 

•80 

204 

8-80 

27-83 

Oxide  of  magnesia  . 

•32 

•48 

1-50 

"Water  and  loss    .  . 

200 

390 

In  the  next  table 

a  few  analyses 

of  granites  are  given 

ao 

(2.) 

(3.) 

(4.) 

(5.) 

(6.) 

Silica 

70-0 

69.36 

73.60 

73-13 

69-31 

62 — SI 

Alumina     .       .  . 

1C-36 

16  00 

13-80 

12.49 

16-40 

10—17 

Potash  . 

4.66 

4-47 

5.22 

4.13 

2  87 

•4—5 

Soda  .... 

413 

4-17 

4-29 

2-61 

3-29 

•1—5 

Lime 

112 

2-29 

•79 

2-40 

3-06 

•7-3 

Magnesia    .       .  . 

•71 

.54 

•50 

•27 

•83 

•1—2 

Oxide  of  iron  . 

2-88 

3-33 

2-00 

2-5S 

4-30 

Oxide  of  manganese 

.57 

•03 

Water  and  loss 

•53 

•84 

■4—2 

No.  1  is  a  coarse-grained  granite,  from  Ardmalin,  in  Donegal, 
Ireland.  It  is  composed  of  quartz,  red  orthoclase,  and  green 
mica.  No.  2  is  a  coarse-grained  porphyritic  granite  from  Glen- 
veagh,  in  the  above-mentioned  county,  composed  of  pink  ortho- 
clase, grey  quartz,  and  jet-black  mica.  No.  3  is  a  coarse-grained 
reddish  granite  from  Bamesmore  Gap,  Donegal,  and  is  composed 
of  grey  quartz,  red  felspar,  and  green  mica.  No.  4  is  a  granite 
from  Strigau,  in  the  Riesengebirge,  composed  of  orthoclase, 
quartz,  oligoclase,  and  magnesian  naca.  No.  5  is  a  granite  from 
Meerange,  in  the  Central  Carpathians,  composed  of  orthoclase, 
oligoclase,  quartz,  magnesian  mica,  and  potash  mica.  And 
No.  6  shows  the  range  of  the  various  chemical  compounds  in 
granite  according  to  Roth.  Typical  granites,  however,  it  should 
be  remembered,  never  exhibit  so  wide  a  range. 

In  the  next  table  is  indicated  the  composition  of  granites  sup- 
posed to  contain  certain  given  proportions  of  the  primitive 
ingredients,  in  order  that  the  effect  produced  by  increasing  or 
decreasing  each  of  them  may  be  seen.  The  constituents  are  sup- 
posed, for  convenience  sake,  to  have  the  composition  represented 
in  the  lower  part  of  the  first  table. 


(1.) 

(2.) 

(3.) 

(4.) 

Silica 

74-69 

72-04 

71-05 

70.2 

Alumina    .      .  . 

12-61 

14-44 

14.55 

15-5 

Potash    .       .  . 

7-2 

9-08 

8-48 

9.23 

Soda  .  .... 

1-11 

1-52 

1-17 

1-38 

Lime      .      .  , 

•58 

•72 

•64 

•68 

Magnesia    .      .  . 

•38 

.2 

•38 

•41 

Oxide  of  iron  . 

2-69 

1-2 

2-77 

2.71 

Oxide  of  manganese 

■13 

•05 

•13 

•13 

Water  and  loss 

•4 

•1 

■4 

•4 

In  No.  1  the  proportion  is  40  per  cent,  of  orthoclase,  5  of 
oligoclase/  40  of  quartz,  10  of  potash  mica,  and  5  of  the  ferro- 
magnesian  mica.  In  No.  2  there  is  supposed  to  be  63  per  cent, 
of  orthoclase,  6  of  obgoclase,  27  of  quartz,  3  of  potash  mica,  and 
2  of  ferro-magnesian  mica.  In  No.  3  there  is  50  per  cent,  of 
orthoclase,  5  of  oligoclase,  30  of  quartz,  10  of  potash  mica,  and 
5  of  ferro-magnesian  mica.  In  No.  4  there  is  55  per  cent,  of  ortho- 
clase, 5  of  oligoclase,  25  of  quartz,  10  of  potash  mica,  and  5  of 
ferro-magnesian  mica.  The  reader  must  not  attach  too  much 
importance  to  these  figures,  as  they  are  intended  simply  as  rough 
indications  of  what  may  have  been  the  composition  of  certain 
granites.  In  order  to  fully  appreciate  the  results  produced  by 
variations  in  proportions,  a  far  more  extensive  ringing  of  changes 
would  be  required  not  only  on  the  principal  ingredients,  but  also 
on  some  of  the  accessory  substances. 

GRANITIC  ROCKS.    The  granitic  group  of  rocks  embraces 


the  large  proportion  of  those  which  are  most  highly  crystalline,  and 
most  highly  silicated.  They  have  a  general  resemblance  in  the 
elements  which  compose  them,  but  differ  from  one  another  by 
their  greater  or  less  degree  of  crystallization,  the  relative  sizes 
and  proportions  of  their  constituents,  the  mode  in  which  these 
constituents  are  arranged,  and  other  points.  As  these  differences 
are  only  differences  of  degree,  not  always  well  marked,  it  seems 
better  to  notice  the  group  under  one  heading,  rather  than  to 
scatter  the  separate  rocks  under  different  headings. 

Grceiss. — An  aggregation  of  felspar,  quartz,  and  mica,  having  a 
foliated,  and  sometimes  a  cleaved  structure.  The  felspar  is 
generally  orthoclase,  which  may  sometimes  be  accompanied  by 
oligoclase,  and  more  rarely  by  albite.  The  orthoclase  is  always 
the  prevailing  felspar  ;  its  colour  is  white,  light  gray,  yellowish, 
or  reddish;  its  cleavage  faces  are  smooth,  and  pearly  lustred. 
The  oligoclase  has  a  duller  lustre,  and  its  cleavage  faces  are 
marked  by  parallel  striaj.  The  quartz  is  whitish  or  greyish  ;  it 
sometimes  occurs  in  lenticular  lumps,  but  is  generally  so  mingled 
with  the  felspar  as  to  form  a  regularly  granular  mass.  The 
mica  is  grey,  brown,  or  black  in  colour.  It  is  either  the  potash 
or  magnesia  mica,  the  former  being  the  most  general,  while 
occasionally  both  occur  in  the  same  rock.  The  accessory  in- 
gredients are  very  numerous ;  but  the  more  important  are 
chlorite,  talc,  hornblende,  micaceous  iron,  graphite,  tourmaline, 
garnet,  magnetite,  iron  pyrites,  zircon,  pistacite,  andalusite, 
kyanite,  rutile,  and  titanite.  The  varieties  of  Micaceous  gneiss,  or 
gneiss  proper,  as  distinguished  from  hornblende  gneiss  or  proto- 
gine  gneiss,  are  mainly  characterised  by  the  degree  to  which 
foliation  is  developed,  which  for  the  most  part  depends  upon  the 
quantity  of  mica,  being  more  distinct  in  proportion  as  the  mica 
is  more  abundant.  Sometimes  the  flakes  are  isolated,  sometimes 
they  are  collected  into  little  groups,  and  sometimes  they  form  a 
continuous  lamina.  Granular  fibrous  gneiss. — The  mica  forms 
isolated  and  well-developed  crystals,  which  in  places  are  arranged 
in  parallel  layers,  alternating  with  the  felspar  and  quartz. 
Granular  streaky  or  granitic  gneiss. — The  mica  occurs  in  small 
flakes,  but  in  such  small  quantities  that  the  foliated  structure  is 
scarcely  perceptible.  When  the  flakes  are  very  small,  the  rock 
has  an  aspect  almost  like  granite.  It  occurs  at  Sageritz,  near 
Grossenhain ;  Boxdorf,  near  Moritzburg ;  Brambach,  in  the  Voigt- 
land ;  and  Hones,  near  Eiger.  Streaky  Gneiss. — In  this  variety 
the  mica  occurs  both  abundantly  and  of  considerable  size;  it 
is  arranged  in  layers,  which  are  undulated  and  swollen  in 
places,  so  that  when  a  section  is  viewed  the  mica  appears  to  be 
grouped  in  lines  of  wedge-shaped  clumps.  As  the  mica  is  not 
arranged  quite  symmetrically,  these  clumps  are  very  unequal  as 
regards  the  proportion  between  their  length  and  breadth,  so  that 
some  appear  as  long  narrow  streaks,  and  others  as  short  broad  ones. 
Combined  with  this  are  various  differences  in  the  mass  of  the 
rock,  which  may  be  line,  medium,  or  coarse  grained,  and  some- 
times the  felspar  may  occur  in  large  well  developed  crystals, 
giving  rise  to  a  porphyritic  texture.  When  the  above  arrange- 
ment of  mica  is  most  marked,  the  rock  acquires  a  woody,  banded, 
ribboned,  or  even  asbestos-like  appearance,  and  is  then  known  as 
coarsely  fibrous  gneiss,  or  hohgneiss.  It  occurs  near  Weissenborn, 
and  a  few  other  places  in  Saxony.  Slaty  gneiss. — The  mica 
occurs  in  continuous  layers,  which  alternate  with  the  fine-grained 
matrix  of  the  rock.  When  cleaved,  the  mica  only  can  be  seen  on 
the  surfaces  so  obtained.  Cornubianite  is  a  fine-grained  gneiss, 
which  is  generally  associated  with  granites.  The  felspar,  quartz, 
and  mica  are  so  exceedingly  mingled  and  interwoven,  that  the 
foliated  structure  is  only  indicated  by  bands  varying  in  colour, 
and  the  degree  of  fineness  of  grain.  They  are  generally  tinted 
with  dinghy  shades  of  green,  yellow,  and  red,  banded  with  brown 
or  dark  green  stripes.  At  the  parts  furthest  away  from  the 
granite  they  have  a  more  or  less  distinct  cleavage.  It  occurs  in 
the  Saxon  Erzgebirge,  in  various  parts  of  the  Alps,  and  in 
Cornwall.  The  foregoing  varieties  are  based  upon  differences  of 
structure;  but  those  we  are  about  to  mention  are  based  or. 
differences  of  composition,  and  form  the  connecting  links  between 
gneiss  and  other  rocks.  When  the  mica  is  more  than  usually 
abundant,  the  rock  acquires  a  fine  foliated  structure,  and  approxi- 
mates in  character  to  mica  schist.  This  variety  may  be  seen  at 
Gastein,  in  the  Alps,  and  near  Rabenau  in  Saxony.  When  the 
mica  is  more  than  usually  scanty,  as  near  Freiberg,  Marienberg, 
and  elsewhere,  it  is  called  granulitc  gneiss,  and  approaches  granu- 
lite  in  character,  which  rock  may  be  regarded  as  a  gneiss,  with 
very  little  mica.  There  is  a  gneiss  very  rich  in  quartz,  but  there 
do  not  appear  to  be  varieties  characterised  by  a  small  proportion 
of  quartz.  Schists  are,  for  the  most  part,  varieties  of  gneiss 
containing  little  or  no  felspar.    The  next  group  of  varieties  is 
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based  upon  the  greater  or  less  replacement  of  the  ingredients  of 
typical  gneiss.  Protogine  gneiss. — It  is  widely  distributed  through 
the  Alps,  and  consists  of  white  or  reddish  lustrous  orthoclase, 
mingled  with  a  little  dull  greenish-white  oligoclase,  a  light- 
coloured  quartz,  a  dark  green  ferruginous  mica,  and  a  mineral 
resembling  chlorite,  which  replaces  a  portion  of  the  mica.  The 
mica  occurs  in  small  flakes,  very  sparingly  distributed  through 
the  rocks;  while  the  felspar  and  quartz  are  blended  together 
into  a  finely  granular  aggregate.  The  foliation  is  indistinct,  but 
the  cleavage  is  generally  well  developed.  Dichroite  gneiss  has 
the  mica  more  or  less  replaced  by  dichroite.  In  the  micaceous 
iron  gneiss  of  Fichtelgebirge,  and  the  graphite  gneiss  near  Passau, 
on  the  Danube,  the  substances  from  which  they  take  their  names 
are  the  substitution  products  for  the  mica.  In  Adularia  gneiss  the 
prevailing  felspar  is  Adularia,  and  in  oligoclase  gneiss,  the  mineral 
indicated  by  its  name.  This  last  enters  largely  into  the  compo- 
sition of  Adam's  Peak  of  Ceylon.  There  is  still  another  group 
of  varieties  depending  upon  the  more  than  usual  abundance  of 
one  or  more  of  the  accessory  ingredients  of  ordinary  gneiss, 
principally  garnet,  tourmaline,  pistacite,  or  iron  pyrites. 

In  hornblende  gneiss  the  ingredients  are  felspar,  quartz,  and 
hornblende.  Its  structure  is  usually  granular  streaky,  and  its 
constituents  are  highly  crystalline.  Its  accessories  are  the  same 
as  in  ordinary  gneiss,  and  it  is  generally  arranged  with  this  gneiss 
in  alternating  thick  bedded  layers.  It  is  sparingly  developed  in 
Germany,  but  is  abundantly  displayed  in  France,  Scandinavia, 
Scotland,  and  North  America. 

Halleflinta  is  a  rock  which  should  perhaps  be  ranked  with 
gneiss.  It  is  composed  of  a  mixture  of  felspar  and  quartz,  so 
intimately  blended  together  that  a  chemical  analysis  is  required 
to  detect  them.  There  is  also  a  considerable  proportion  of 
chlorite,  which  frequently  imparts  a  green  colour  to  the  rock, 
while  mica  and  hornblende  are  present  in  subordinate  quantities 
only.  Its  fobation  is  indicated  by  bands  of  colour,  which  may 
be  either  grey,  green,  yellow,  brown,  or  black.  Cleavage  is 
seldom  well  marked,  but  the  more  compact  varieties  are  usually 
more  or  less  traversed,  and  split  up  into  irregular  cuboidal 
lumps  by  joints.  It  is  generally  associated  with  the  oldest  gneiss 
formation,  as  between  Upsala  and  Dannemora  in  Sweden,  and 
the  island  of  TJtoe.  This  rock  is  intermediate  between  the  more 
compact  varieties  of  common  gneiss  and  felspar  porphyry. 

The  result  of  a  chemical  analysis  of  the  rocks  of  the  gneiss 
group  has  led  Scherer  to  propose  their  division  into  three 
sections.  1.  Red  gneiss  or  gneissite  (as  Cotta  terms  it)  contains 
orthoclase  as  the  only  felspathic  ingredient,  which  is  generally 
reddish,  and  exceptionally  white  or  grey;  the  mica  is  light- 
coloured,  and  forms  only  about  10  per  cent,  of  the  rock ;  and 
the  proportion  of  silica  is  between  74  and  76  per  cent.  2.  The 
grey  gneiss,  which  contains  a  little  oligoclase  and  albite  ac- 
companying the  orthoclase,  and  whose  colour  is  generally  white 
or  grey,  rarely  reddish  ;  the  mica  is  dark-coloured  and  forms  30 
per  cent,  of  the  rock  ;  and  the  percentage  of  silica  varies  between 
64  and  67  per  cent.  3.  The  middle  gneiss,  of  which  the  per- 
centage proportion  of  silica  is  69  or  70.  The  grey  gneiss  is 
generally  the  richest  in  mineral  veins,  so  far  as  the  Erzgebirge 
district  is  concerned.  These  divisions  may  be  useful,  but  they 
are  open  to  the  objection  that  they  are  too  sharply  defined,  and 
that  it  is  impracticable  to  assign  many  unquestionably  gneiss 
rocks  to  any  one  of  them. 

Granulite  or  Leptynite.  In  its  mineral  composition  it  closely 
resembles  a  gneiss  containing  a  small  proportion  of  mica,  but  in 
the  more  marked  varieties  the  two  rocks  are  readily  dis- 
tinguishable. The  prevailing  ingredients  are  always  felspar 
and  quartz,  and  nearly  all  the  varieties  contain  more  or  less 
mica  and  garnet.  Generally  speaking,  however,  the  latter  two 
minerals  are  in  inverse  ratio  to  each,  that  is,  the  mica  is 
comparatively  abundant  when  garnet  is  scarce,  while  the  garnet 
is  most  abundant  in  those  varieties  which  contain  the  smallest 
proportion  of  mica.  The  felspar  is  chiefly  orthoclase,  which, 
however,  is  generally  accompanied  by  oligoclase.  The  felspar 
forms  a  finely  granular  base,  through  which  the  quartz  is  dis- 
tributed in  flattened  grains,  lenticular  particles  and  thin  laminae. 
Sometimes  the  laminaa  are  distributed  in  planes  so  as  to  give 
the  rock  an  apparently  fissile  structure.  This,  however,  is  of 
rare  occurrence,  and  generally  the  quartz  is  far  less  conspi- 
cuous in  granulite  than  in  gneiss  or  granite.  The  felspar  is 
usually  white,  but  is  sometimes  tinged  with  various  shades  of 
grey,  yellow,  and  red  ;'  as  it  is  by  far  the  most  abundant  ingre- 
dient in  the  rock,  the  colour  of  the  granulite  is  for  the  most  part 
nearly  the  same  as  that  of  the  felspar.  The  quartz  is  generally 
opaque  and  white,  rarely  grey  and  semitranslucent,  and  never 


dark.  The  mica  is  the  white  variety,  rarely  the  dark.  As  it 
is  always  arranged  in  parallel  layers  the  dark  mica  appears  in 
dark  seams,  thereby  giving  a  banded  appearance  to  the  rock. 
The  garnets  are  red,  and  vary  in  size  from  poppy  or  millet  seed 
to  extreme  minuteness.  Alter  the  mica  and  garnet,  the  most  im- 
portant accessory  ingredients  are  kyanite,  which  appears  as  blue 
grains  in  the  more  highly  laminated  granulites ;  tourmaline,  or 
schorl,  which  is  especially  abundant  in  the  granulite  of  Krum- 
man  in  Bohemia,  where  it  is  called  Schorlaceous  Granulite;  and 
hornblende,  which  is  met  with  in  the  granulite  of  Czizek  in 
Austria ;  at  Glocknitzer,  Schlossberg,  and  one  or  two  other 
places,  giving  rise  to  what  is  called  spotted  granulite.  At  one 
time  it  was  supposed  that  the  black  granulite  owed  its  colour  to 
hornblende,  but  this  is  now  generally  attributed  to  protoxide  of 
iron.  This  rock  blends  into  gneiss  by  means  of  its  more  highly 
micaceous  and  foliated  varieties  ;  and  into  granite  and  halle- 
flinta by  those  which  contain  the  smallest  proportion  of  mica. 

Granite.  The  general  description  of  this  rock  is  given  under 
Granite,  E.  C.  S.  In  this  place  the  varieties  only  will  be 
noticed.  Granite  in  its  most  restricted  sense  includes  such 
specimens  as  have  the  constituent  parts  of  about  the  same 
average  size.  Granitite  embraces  those  which  contain  a  large 
proportion  of  obgoclase  associated  with  a  red  orthoclase,  quartz, 
and  a  little  blackish  green  magnesia  mica.  It  is  readily  dis- 
tinguished from  common  granite  by  the  larger  display  of  oligo- 
clase, its  contrast  with  the  orthoclase,  which  last  frequently 
occurs  in  large  crystals,  thereby  giving  the  rock  a  porphyritic 
aspect,  and  by  the  entire  absence  of  white  mica.  This  rock 
forms  the  great  mass  of  the  Riesengebirge ;  of  the  Brocken  in 
the  Hartz ;  and  is  also  met  witli  near  Meblis  and  Ilmenau,  at 
Baveno,  on  the  shores  of  the  Lago  Maggiore,  in  Normandy, 
Brittany,  and  other  districts.  It  includes  the  rock  near  Lyons 
called  miarolite  by  Fournet.  Pegmatite  is  a  coarse-grained  mass, 
chiefly  consisting  of  orthoclase,  quartz,  and  white  mica,  and 
usually  occurring  as  irregular  veins  in  the  midst  of  other  rocks 
of  the  granitic  group.  The  quartz  and  orthoclase  crystals  are 
often  several  inches  in  length,  and  occasionally  even  a  foot, 
while  the  mica  also  is  sometimes  developed  in  large  plates. 
Tourmaline  is  usually  present  as  an  accessory  ingredient,  while 
green  talc  and  iron  pyrites  are  somewhat  less  frequent.  Examples 
of  it  are  to  be  found  at  Penig,  Kursdorf,  and  Muhlau  in  Saxony; 
at  Lurioga,  Chanteloupe,  and  elsewhere,  in  France ;  at  Finbo 
in  Sweden,  where  the  orthoclase,  quartz,  and  mica  attain 
unusually  large  dimensions,  and  the  common  beryl,  topaz, 
garnet,  gadobnite,  orthite,  are  especially  abundant;  at  Ytterby; 
at  Mursinsk  in  the  Ural  Mountains ;  and  at  Connecticut, 
Massachusetts,  U.S.  In  Porphyritic  granite  the  orthoclase,  and 
sometimes  the  quartz,  forms  large  crystals,  as  at  Carlsbad, 
Ochsenkopf,  and  elsewhere.  The  rappakivi  of  Finland  is  a  kind 
of  porphyritic  granite.  It  is  composed  of  a  granular  matrix  of 
felspar,  black  mica,  and  grey  quartz,  through  which  is  scattered 
large  rounded  lumps  of  red  felspar,  which  are  frequently 
enclosed  in  a  coating  of  greenish  grey  oligoclase.  Gmphic 
granite  is  another  porphyritic  variety,  which,  bke  pegmatite, 
usually  occurs  in  veins  or  dykes,  seldom  or  never  in  large 
masses.  The  orthoclase  forms  large  crystals  in  the  granular 
matrix  ;  and  is  so  arranged  relatively  to  the  quartz,  that  when 
the  rock  is  fractured  in  certain  directions,  the  cleavage  faces  of 
the  quartz  have  some  resemblance  to  Hebrew  characters. 
Protogine  is  a  crystallo-granular  aggregation  of  red  or  white 
vitreous  orthoclase,  greenish-white,  dull  oligoclase,  a  grey  or 
reddish  quartz,  a  dark  green,  richly  ferruginous  mica,  and  a 
clear  green  talc-like  mineral.  The  orthoclase  is  always  the 
principal  ingredient,  and  frequently  forms  crystals  a  few  inches 
long ;  the  oligoclase  crystals  are  always  less  than  half  an  inch 
in  length,  and  generally  only  just  visible;  the  mica  forms  small 
but  thick  hexagonal  plates  ;  and  the  talc-like  mineral,  which  is 
least  developed  in  the  most  granite-bke  specimens,  is  sometime* 
so  distributed  through  the  obgoclase  as  to  give  it  a  green  tinge. 
It  is  extensively  developed  in  the  Western  Alps.  Schorlaceous 
granite  or  Luxullianite  is  a  granite  containing  tourmaline  in 
place  of  some  of  the  mica.  In  Graphitic  granite,  graphite, 
and  in  ferruginous  granite,  micaceous  iron  enters  as  a  substitute  for 
the  same  ingredient.  In  Adularia  granite,  the  ordinary  felspar 
is  replaced  by  adularia.  The  Rumburg  Gi-anite  is  a  variety 
containing  a  blue  quartz.  Granite  passes  over  into  various  other 
rocks.  Thus  by  the  richer  development  and  parallel  arrangement 
of  the  mica  it  merges  into  gneiss  ;  by  the  occurrence  of  horn- 
blende in  small  quantities  it  becomes  a  hornblende  granite,  aud 
by  the  preponderance  of  hornblende  to  the  exclusion  of  quartz 
and  mica,  it  passes  into  syenite.    By  the  replacement  of  quartz 
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by  eloeite,  it  passes  into  miascite  ;  by  the  disappearance  of  the 
felspar  it  merges  into  greisen;  and  by  the  disappearance  of  the 
mica  it  passes  into  felspar  porphyry. 

Syenite. — It  is  a  crystallo-granular  compound  of  orthoclase 
and  hornblende  usually  containing  small  quantities  of  oligoclase, 
cpiartz,  and  mica.  The  orthoclase  is  the  principal  ingredient, 
and  is  generally  of  a  red  colour.  It  is  rarely  developed  as 
crystals,  but  when  these  do  occur  they  are  either  tubular  and  in 
twins,  or  columnar,  and  with  their  axes  parallel.  This  last 
arrangement  induces  a  greater  or  less  amount  of  fissility  in  the 
rock.  Generally,  however,  syenite  presents  no  traces  of  any 
definite  mode  of  arrangement  of  its  parts,  and  is  more  or  less 
granite-like  in  appearance.  The  hornblende  is  dark  greenish,  or 
nearly  black,  which,  with  the  red  of  the  orthoclase,  gives  a  dark 
or  brownish  red  tint  to  the  rock.  The  quartz  and  mica  are 
generally  most  abundant  in  those  specimens  which  occur  in  the 
neighbourhood  of  granite.  The  syenite  near  Upsala  is  remark- 
able for  its  bluish  grey  quartz,  which  appears  as  a  constant  and 
equally  distributed  ingredient.  Amongst  its  other  accessory 
ingredients  titanite,  magnetite,  iron  pyrites,  elceolite,  and  zircon, 
are  the  most  important.  Titanite  is  the  most  frequent ;  it  occurs 
'in  small  widely-scattered  crystals  ;  sometimes  they  are  only  to 
be  detected  by  means  of  a  lens  by  their  brown  or  yellow  colour, 
their  adamantine  lustre,  and  peculiar  form.  Zircon  occurs  in 
but  few  syenites  as  an  important  accessory  ingredient,  and  some 
of  these  contain  such  large  quantities  as  to  be  called  Zircon 
syenites.  The  syenites  of  Laurvig  and  Brevig  are  examples. 
Angular  fragments  and  concretionary  masses  of  other  rocks  are 
not  unfrequent  in  syenite.  It  is  often  associated  with  great 
fields  of  granite,  and  passes  into  granite  by  an  intermediate 
variety  called  syenitic  granite.  There  are  also  intermediate 
varieties  which  connect  it  with  hornblende  schist,  diorite,  and 
felspar  porphyry.  Cotta  associates  zircon  syenite  with  miascite 
rather  than  with  syenite  proper.  Kersanton  and  Kersantite  are 
names  for  two  closely  allied  rocks.  The  former  is  composed  of 
a  granular  matrix  of  oligoclase  and  mica  of  a  greenish  or  grayish 
colour,  in  which  the  mica  sometimes  occurs  in  pinchbeck  brown 
or  black  short  hexagonal  columns  or  plates.  Carbonate  of  lime 
often  occurs  in  veins  or  concretion's,  and  occasionally  quartz.  It 
is  abundant  in  the  neighbourhood  of  Brest  and  Quimper.  Most 
of  the  finest  ecclesiastical  buildings  erected  in  the  middle  ages 
in  Bretagne  are  chiefly  formed  of  this  stone.  The  Kersantite 
occurs  at  Visemback  and  St.  Maine,  in  the  Vosges  mountains. 
Like  the  last,  it  is  a  granular  mixture  of  oligoclase  and  mica, 
but  it  differs  by  the  presence  of  hornblende  and  the  larger  pro- 
portion of  quartz  as  accessory  ingredients.  The  oligoclase  is 
white,  the  mica  is  brown,  and  the  hornblende  dark  green.  Iron 
pyrites,  marcasite,  and  garnet  also  occur  in  small  quantities.  It 
is  sometimes  fissile,  and  sometimes  porphyritic  in  its  structure. 

Miascite. — It  is  a  granular  mixture  of  white  orthoclase,  greyish 
or  yellowish-white  nepheline,  and  black  mica.  Its  structure  is 
generally  granitic  and  coarse-grained  ;  but  some  of  the  varieties, 
such  as  that  at  Miask,  are  fissile.  Zirkon,  sodalite,  cancrinite, 
monazite,  davyne,  pyroclilore,  apatite,  hornblende,  and  quartz, 
are  amongst  its  accessory  ingredients.  It  is  more  nearly  allied  to 
syenite,  especially  the  zircon-syenite  of  Norway,  than  to  granite. 

(Naumann,  Lchrbuch  der  Geognosie,  vol.  i.  1858  ;  Laurence's 
translation  of  Cotta's  Rocks  Classified  and  Described,  1866.) 

GRAPHITE,  or  native  carbon,  has  hitherto  been  found  in  the 
older  rocks  only.  It  forms  beds  and  patches  in  the  calcareous 
and  siliceous  rocks  of  the  Laurentian  series  of  North  America  ;  it 
also  occurs  in  gneiss  near  Passau,  at  Stourbridge,  Massachusetts, 
and  elsewhere  ;  in  quartz  near  Travancore,  Ceylon,  and  Moreton 
Bay,  in  Australia  ;  and  in  the  coal  measures  of  North  Green- 
land, New  Brunswick,  and  probably  of  Ayrshire.  Many  other 
localities  might  be  mentioned,  but  the  more  important  are  the 
Isle  of  Mull,  Scotland,  Grampound  in  Cornwall,  the  Alibert 
Mines  of  East  Siberia,  and  Nijnei  Tunkuski  on  the  river  Yenesei. 
The  principal  sources  of  the  black  lead  for  pencils,  crucibles,  &c, 
are  Greenland,  Siberia,  and  Griesbach,  near  Passau,  from  which 
last-mentioned  place  it  is  largely  imported  into  this  country. 

Graphite,  like  the  other  forms  of  native  carbon,  is  in  all  proba- 
bility produced  from  the  gradual  decomposition  of  moist  organic 
matter.  It  is  only  under  these  circumstances  that  carbon 
appears  to  have  any  deoxidating  power  at  the  ordinary  atmo- 
spheric temperature.  At  high  temperature,  such  as  a  red  heat, 
it  will  separate  oxygen  from  almost  all  its  combinations,  and 
hence  its  use  in  iron  smelting,  in  which  process  part  of  the  coal 
is  expended  in  obtaining  the  temperature  at  which  the  other 
portion  of  the  coal  can  deprive  the  iron  ore  of  its  oxygen,  so  as 
to  reduce  it  to  its  metallic  state.    Hence,  when  we  find  graphite 


in  deposits  of  magnetic  iron  ore,  in  crystalline  rocks  containing 
silicates,  in  granular  limestones  accompanying  minerals  partly 
composed  of  silicates  of  iron,  such  as  hornblende,  augite,  it  may 
be  inferred  that  such  rocks  have  never  been  subjected  to  any 
high  degree  of  heat,  and  that  both  the  graphite  and  the  meta- 
morphic  changes  in  the  rocks  have  resulted  from  chemical  and 
physical  actions  at  a  moderate  temperature. 

(Bischof,  Chemical  and  Physical  Geology ;  Watts,  Dictionary  of 
Chemistry,  art.  Carbon.) 

GRAPTOLITES.  Our  knowledge  respecting  this  interesting 
group  of  fossils  has  been  considerably  increased  of  late  years, 
especially  by  the  discoveries  of  the  Canadian  Geological  Survey 
in  the  Lower  Silurian  rocks  of  Eastern  Canada.  They  were 
first  noticed  by  Bromel,  in  1727,  in  some  of  the  Swedish  slates, 
and  described  by  him  as  blades  of  grass.  In  1767  Linnaeus 
grouped  the  forms  known  to  him  under  the  generic  name  Grap- 
tolithus.  In  1821  "Wahlenberg  suggested  that  they  were  slender 
Orthoceratites,  and  consequently  cephalopodous  in  their  nature. 
Some  years  after,  Nilsson  stated  that  they  belonged  to  the 
Hydrozoa.  These  three  views  have  had  many  supporters,  but, 
so  far  as  we  are  aware,  no  one  now  supposes  they  are  plants,  and 
but  few  believe  that  they  are  cephalopods.  This  latter  view  was 
for  a  long  time  advocated  by  Messrs.  Quenstedt  and  Geinitz,  but 
has  been  recently  abandoned  by  them.  Consequently,  the 
hydrozoan  hypothesis  is  the  only  old  one  that  finds  any  support 
now.  In  1857  McCrady  pointed  out  the  analogy  between  the 
graptolites  and  the  larvae  of  the  Echinodermata,  but  few  persons 
appear  to  have  maintained  that  the  relationship  between  the 
two  is  anything  more  than  analogy.  The  graptolites  present  a 
great  variety  of  form,  and  are  distributed  amongst  several 
genera.  The  simplest  form  may  be  described  as  being  V-shaped ; 
in  some  cases  the  two  arms  of  the  letter  may  be  bent  back  so  as 
to  be  almost  horizontal,  while  in  others  they  may  present  any 
degree  of  openness  between  this  and  almost  complete  verticality. 
The  two  arms  are  called  stipes,  and  the  point  from  which  they 
diverge,  which  is  always  more  or  less  produced,  is  termed  the 
radicle  or  initial  point.  Along  the  upper  surface  of  the  stipes 
are  arranged  a  number  of  cellules,  each  of  which  is  supposed  to 
have  been  the  residence  of  a  soft-bodied  animal,  having  a  struc- 
ture resembling  that  of  the  common  Hydra.  [See  Hydrozoa, 
E.  C.  S.]  On  this  supposition  each  tenant  of  a  cell  is  called  a 
polijpite,  a  term  described  in  the  article  just  referred  to.  These 
cells  are  for  the  most  part  separated  from  one  another,  but  their 
lower  ends  open  into  a  canal,  which  it  is  thought  was  once  filled 
with  animal  matter,  and  resembled  the  ccenosare  of  the  hydrozoa. 
In  a  second  group  there  are  four  stipes,  two  of  which  diverge 
upwards,  while  the  other  two  diverge  downwards ;  and  in  some 
instances  the  bases  of  these  stipes  are  connected  by  a  disk  or 
cup.  From  this  we  pass  to  species  with  eight  stipes,  with  the 
stipes  bifurcated  and  branched,  and  with  the  stipes  arranged  in 
a  sort  of  network  pattern.  In  nearly  all  these  the  form  of  the 
cellules  is  much  the  same ;  they  occur  on  one  side  of  the  stipe 
only,  and  they  are  in  close  contact  for  a  greater  or  less  distance 
above  the  base.  Hence  these  species  are  described  as  being 
monoprionidian,  to  distinguish  them  from  such  as  have  cellules 
on  both  sides  of  the  stipe,  or  are  diprionidian.  There  is  no  abso- 
lute demarcation  between  the  two  divisions,  as  species  are 
known  which  connect  them.  Thus  in  the  simple  two-stiped 
monoprionidians  the  cellules  are  on  the  upper  surface  of  the 
stipe.  There  is  a  two-stiped  species,  G.  divaricatus,  in  which 
the  cellules  are  on  the  under  or  lower  side,  and  of  a  peculiar 
form.  In  G.  ramosus  the  stipes  are  Y-shaped,  and  the  cellules 
are  arranged  along  both  sides  of  the  lower  stipe,  and  along  the 
outer  side  only  of  the  upper  stipes.  And  in  G.  pristis  there  is  a 
simple  lower  stipe,  with  cells  on  either  side.  In  some  more 
complex  forms  of  this  division  there  are  four  ranges  of  cellules 
arranged  at  about  right  angles  to  each  other.  In  addition  to 
these  there  are  a  number  of  forms  which  are  associated  with  the 
graptolites,  but  their  plan  of  structure  is  quite  different,  having 
some  resemblance  to  a  Sertularia  in  the  case  of  the  genus  Ptilo- 
graptus,  and  to  a  long  feather  in  the  case  of  Buthograptus. 
Another  interesting  form  has  been  recently  described  by  Mr. 
Nicholson,  under  the  generic  name  Corynoidcs.  The  fossils 
referred  to  this  genus  were  found  in  the  Lower  Silurian  anthra- 
citic  shales,  near  Moffat,  and  are  considered  to  be  the  polyparies 
of  a  (7o?'2/ne-like  zooid.  Each  polypary  is  supposed  to  be  inde- 
pendent, and  the  polypite  to  be  a  free-swimming  organism. 
The  polypary  is  a  long  trumpet-shaped  tube,  with  the  free  edge 
divided  into  several  unequal  teeth.  In  the  same  shales  were 
found  specimens  which  appeared  to  consist  of  two  of  these  tube- 
bke  polyparies  arranged  on  opposite  sides  of  a  central  axis  or  stipe. 
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Little  is  known  as  to  the  development  and  mode  of  reproduc- 
tion of  these  beings.  Professor  Hall  and  others  have  noticed 
what  appear  to  be  sacs  attached  to  the  stipes  and  projecting 
beyond  the  cellules.  These,  it  is  suggested,  may  be  reproduc- 
tive sacs,  such  as  are  commonly  found  in  the  sertularians. 
Close  to  the  sacs,  numerous  bodies  have  been  discovered, 
believed  to  be  germs  just  escaped.  The  smallest  of  these  con- 
sist of  little  more  than  an  initial  point  or  radicle ;  a  diverging 
process  of  similar  character  on  either  side ;  a  longitudinal  axis ; 
and  a  sac-like  covering  or  test,  which  has  scarcely  assumed  the 
form  of  cellules.  It  is  connected  by  larger  forms  'with  the 
mature  graptolite.  The  evidence  known  to  us  as  yet  is  exceed- 
ingly scanty,  and  caution  is  required  in  drawing  any  conclu- 
sions; but,  supposing  it  is  established  that  the  graptolites  are 
Hydrozoa,  the  fact  of  the  young  being  similar  in  form  to  the 
adidt  is  remarkable,  since  probably  all  the  modern  forms  undergo 
a  marked  metamorphosis  prior  to  reaching  the  mature  form. 

The  following  synopsis  of  genera  is  that  proposed  by  Professor 
Hall : — 

I. 

Species  consisting  of  stipes,  or  fronds,  with  a  bilateral  arrange- 
ment of  the  parts  ;  a  solid  axis,  with  a  common  canal  extending 
along  each  series  of  cellules. 

1.  The  successive  buds  developed  in  tubular 
cellules  which  are  usually  in  contact 
for  a  greater  or  less  proportion  of  their 
length,  and  inclined  towards  the  axis. 
( a.  Cellules  in  single  series  along  one 
side  of  a  common  solid  axis.  Stipes 
two  or  more,  from  a  common 
origin  with  or  without  a  central 
disk.  Sub-genera,  Monoprion, 
Vidymograptus,  Monograptus,  Te- 
tragraptus,  etc. 

b.  Cellules  on  one  side  of  slender 
branches  which  are  developed  on 
one  or  two  sides  of  a  long  slender 
axis  or  rachis,  the  free  extremities 
of  which  are  likewise  celhiliferous. 
Ex.  G.  gracilis ;  G.  divergens. 

c.  Cellules  developed  in  parallel  ar- 
rangement on  two  sides  of  a  com- 
mon solid  axis.  Stipes  narrow, 
elongated.  Sub-genus  Diprion= 
Diplograptus. 

{d.  Cellules  developed  in  a  cruciform 
arrangement  on  the  four  sides  of 
a  common  or    coalescent  axis. 
Stipes  elliptical  or  subelliptical. 
Cell  apertures  excavated  in  the  margin 
of  the  stipes  without  tubular  or  cup- 
form   extension ;   the  cell  apertures 
upon  one  or  both  sides  of  the  stipe. 
Ex.  G.  bicornis,  etc. 
Solid  axis  eccentric  or  subexterior,  with 
cellules  developed  in  parallel  ranges 
on  opposite  sides  of  the  stipe  and  in 
contact  throughout  their  entire  length. 
(  a.  Known  only  as  separate  stipes  with 
(       reticulate  test. 

(  6.  Occurring  as  simple  stipes  and  as 
(        compound  fronds  ;  test  smooth. 

II. 

Species  having  a  common  trunk  or  stem,  or  growing  in  sessile 
groups  of  stipes  from  a  common  origin,  without  distinct  bilateral 
arrangement  of  parts.  Cellules  in  single  series  on  one  side  of  the 
stipes  or  branches,  and  arranged  along  a  common  canal  or  axis. 

1.  Branches  free  (i.  e.,  not  connected  by 
transverse  bars),  cellules  in  contact  or 
closely  arranged. 

2.  Branches  unfrequently  and  irregularly 
connected  by  transverse  processes. 

3.  Stipes  and  branches  more  or  less  regu- 
larly united  in  a  reticulate  frond  with- 
out elongate  stem. 


Phyllograptus  . 
Hall. 


Climacograptus. 
Hall. 


Retiolites 

Barrande. 
Retiograptus  . 
Hall. 


Dendrograptus 
Hall. 

Callograptus 
Hall. 

Dictyonema  . 
Hall. 


Inocaulis  i4,  Stipes  round  or  flattened,  growing  in 

jjajj '       *  \        groups  and  bifurcating  above  ;  margins 
{       denticulate  ;  surface  rough  or  scaly. 

III. 

Slender  cylindrical  branches  with  tubular  cellules  arranged 
in  single  (or  in  double  ?)  series.  Cellules  not  in  contact  in  any 
part  of  their  length  Rastrites,  Barrande. 

IV. 

Species  having  a  common  axis  or  rachis,  with  slender  lateral 
alternating  branchlets.    Cellules  unknown. 

Thamnograptus,  Hall. 

V. 

Species  having  a  common  axis,  more  or  less  frequently  bifur- 
cating, with  pinnulae  closely  and  alternately  arranged  on  the 
opposite  sides  ;  cell  apertures  on  one  face  of  the  pinnulse. 

Ptilograptus,  Hall. 

VI. 

A  simple  flexuous  rachis,  with  slender  flexuous  flattened  pin- 
nulaa,  arranged  in  alternating  order  at  close  and  regular  intervals 
on  the  two  sides.    Cell  apertures  unknown  or  circular. 

BUTHOGRAPTUS,  Hall. 

VII. 

Strong  stems,  which  are  numerously  branched.  Branches  and 
branchlets  slender,  arranged  in  cohorts.    Cellules  undetermined. 

Oldhamia  ('?),  Forbes. 

The  graptolites  are  an  extinct  family.  Their  range  geographi- 
cally is  known  to  have  extended  throughout  North  America, 
Europe,  and  Australia,  and  geologically  to  have  been  almost 
entirely  confined  to  the  Silurian  epoch.  They  would  appear  to 
have  chiefly  frequented  the  extensive  mud-flats  of  the  Silurian 
seas,  not  far  from  the  land ;  and  hence  they  are  usually  found  in 
shales.  Barrande's  study  of  the  distribution  of  the  group  led 
him  to  the  conclusion  that  the  graptolites  attained  their  maxi- 
mum development  at  an  earlier  geological  period  in  North 
America  and  Western  Europe,  than  in  the  south-eastern  parts  of 
Europe.  In  America  the  family  first  appears  in  the  Potsdam 
sandstone  which  forms  the  uppermost  part  of  the  Cambrian 
series;  but  has  its  greatest  development  in  the  rocks  of  the 
Quebec  group,  forming  part  of  the  lower  Silurian  series.  Few 
representatives  of  the  family  have  been  found  in  the  Trenton 
limestone,  the  rock  which  succeeds  the  Quebec  group,  but  it  is 
again  largely  represented  in  the  Hudson  River  series,  which 
abound  in  shales.  The  formations  above  this  in  North  America 
chiefly  consist  of  limestones,  which  contain  a  species  here  and 
there  up  to  the  top  of  the  Silurian  series.  It  is  probable  that 
when  shales  of  corresponding  age  to  the  Trenton  and  the  various 
middle  Silurian  limestones  are  discovered,  the  geological  deve- 
lopment of  the  family  will  be  more  fully  indicated. 

The  graptolites  have  not  as  yet  been  found  in  England  in  the 
strata  believed  to  correspond  in  age  to  the.  Potsdam  sandstone, 
viz.,  the  Lingula  flags,  although,  being  shaly,  they  would  seem  to 
be  likely  localities  for  them  if  they  existed.  The  first  appear- 
ance of  the  family  in  England  is  in  the  lower  Silurian  rocks, 
and  their  maximum  development  in  the  Llandeilo  flags,  and 
their  Cumberland  representatives,  the  Skiddaw  slates ;  which 
strata  appear  to  be  somewhat  higher  in  the  geological  series 
than  the  Quebec  group.  They  occur  in  less  abundance  in  the 
Wenlock  Shales,  and  in  the  Ludlow  formation,  but  appear  to 
have  died  out  before  the  commencement  of  the  Devonian  series. 

In  Bohemia  and  Saxony  the  family  is  comparatively  rare  in 
the  lower  Silurian,  and  attains  its  greatest  development  in  the 
rocks  named  "etage  E"  by  Barrande,  which  appear  to  correspond 
with  the  lower  Llandovery,  forming  part  of  the  middle  Silurian 
of  England.  In  these  countries,  as  in  those  already  referred  to, 
the  Graptolites  do  not  ascend  into  Devonian  rocks. 

GROMIDiE.    [Foraminipera,  E.  C.  S.] 

GYMNOGASTER,  a  genus  of  dipterous  insects,  belonging  to 
the  same  great  family  to  which  the  common  house-fly  belongs, 
viz.,  Muscidce.  It  is  founded  by  Lioy  on  the  Anthomyia  dissecta 
of  Meigen.  His  definition  of  the  genus  is  that  the  epistoma  is 
quadrate  in  form,  and  prominent ;  the  abdomen  is  not  villose 
nor  bristly,  beneath,  while  in  the  male  the  penultimate  segment 
bears  two  appendages  on  its  lower  side ;  and  the  second  trans- 
verse vein  of  the  wings  is  perpendicular  and  straight. 


END  OF  PART  I. 
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